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YK 622.279.3.001.42

HHCTPYKUHA 11O KOMIIEKCHOMY HCCTUOBAHNIO TA30DbX H FagoKOWUERCATULIX 1ACTOl
¥ cEpaxun, Iog pef. I A. 3otopa, 3. C. Amiesa. M., «Heupas, 1980, 301 ¢,

Hacroamas fucTpykuns cocrasnena so BHWWIaze ma Gasze seficrsyloweh
«MHCTPYKUHN 110 KOMILTEKCIOMY HCCAENOBARNIO TA308bIX H Ta3oKolencaribiX CREd-
wagy (nog pe. 10. I1 Koporaepa), yreepkfensofi 8 1967 r., ¢ yuetom HoBbIX paspa-
GoToK 33 HeTeKinuit neprok, npruathix [OCTor n OCTos, 3akona of oxpane oKpy-
maowel cpelll W palHOAATLEOM HCIOJAL30DANWN UPHPOUNEIX DECYPCOR, & Tawme
JaMeuAHKA H MeelaHui, TonyTelinx oT opTain3aldil oTpAacii lepel TOATOTODKOH
HOBOTG 134UHH, B HoDOR DOIAKWHH MHCTPYKUMH SHAUATENLHO PaCiudped ofbex
iopMAlEl 00 QHIHKO-XHMHYECKRM csoficTiaM rasa. Ocoloe BITUMARNC YASTEID
DILPELENeN o NABLEH S, TeMIepaATYPE B NefHTA crpam iy, Koadduinerton guabrpa-
U OoHACMD COIIpl'JTI‘IB.F[eIIHﬂ H LapameTpolR nacTd UpH CralMOudpHbIX W HECTALHOUAN-
HBIX peHMaX QMABTpAUHH raza. BEMoueHO omueanne HOBWX NpHbopos 1 ofopyio-
BANHE, HCUOILIYEMBX UM pA3THYULIX NCCMeIoBAHHAX. BU..‘IEE JeTanbRO H3MOKENLT
TFa3oEQHAENICATHLIC H ﬂpOl-Ib]C..‘IOBO'I“EOIIJI‘ISH‘{ECKHE MUTOLE HCCHIeLOBAHHSA W HUTED-
NpeTaLyd DOJIY4deMHX PesynbTaTos. BRIIOTen IIashi, HOCBHERHHE YCTANOBICUNIG
TEXHOAOTHTECKOTO PEKHMA PaGoThl CKBAMKHE B 3ADMCIMOCTH 0T PAATHUNSX PARTOPUB
H TeXllre Ge30MacHDeTH MM UOAroTosKe B UPORCIENTHH HCCHeTOBATEN hCKH X pﬂﬁl’]’l‘.
Tadn. 77, na. 163.

[Mo sakasy BCECOWaNnoro HAYYHO-HCCIENOBATEMBCKOTD
HUCTHTYTA UPHPOLIMX TA308

30802—189 BrecolosBRI HAVUBO-HCCASLOBATETRCKIH
043(01)—80 Ges oGuapa. © HRCTHTYT NPHPOAHEX razon, 1980

MPEAUCIOBHE

B uacroswiee BpemdA npobejerde HCCJIEIOBAHMH TA30BEIX H IAJ0oKOHUERCATHHIX
CKDAXKHE H 00pabouTEa NONVUeHHHX Pe3y/bTATOB OCYLIECTBARIOTCA B COOTBETCTBHH
¢ «MBCTPYRUHCH [0 KOMICKCHOMY HCCIEA0BARHI TAI0BRIX M TA30KOHJCHCATHMX
cxsaxnuy, paspadoraunoll BHMWMMazom B 1966 1. g maganuol o 1971 r. 3a uepuod,
HeTCKINMKA ¢ MOMEHTA COCTABNEHHA HA3BAHHUOH HHCTPYKIMH, ObI0 BELIOJIHEHO MHO-
#eeTho padoT, NOCHANENHEX HCCHeJOBANRIO [A308MY CKBAMHHE H ONpeleleHulo 1apa-
MeTPOB TUIACTOB,

M3 pHLoMHenHwx mocte [8966 T w He DolmllenudX B AefCTBYIONIYI0 HRECTPYKIHIO
paboT ompeACHenuas YACTh WX OTAHYARTCH NPOCTOTOH PeROMEeHIYCMHX CliocoGoB
oupCASTennT MAPAMETPOB MIACTA, KAYeCTHOM JIOJIYYAEMBIX De3yIbTatoB, YUATLBAET
HeOLHOPOAROCTE FIAACTA M HO3BONAST COKPATHTH CPOEH W CPeUCTBA NipH HCRLITANHH
rasonelx CEDamHp, [Tpenmynlectso nosbX paszpaloroK ¢ yueroM «OcHoD 3aKonoTd-
teapetsd COCP v coosulix pecny@ank o negpaxs w nocranosiedns LUK KIICC u
Copera Mupnerpos CCCP «O6 yentemin oXpans: IPRPOAL H DAUHOHATLHOM HCTOMAb-
S0DAHNH TPUPOANIX pecypcosy, npuusteix uoserx [OCTos w OCTon, a raxke no-
AVUENNbE SAMEUAHRA M LOMCHAAHMA 10 JIeHCTBYIONEN HUCTPYKUNH Co3jamn npel-
MOCBUTKH A TOATOIOBKH D0BOH «MHCTDYKINA 110 KOMIEKCHOMY HCCAeIOBAHRIO ra-
3ODBTX M TASOKOMRENCATALIX IACTOB H CEDAMKHHS,

B noBOfi MECTPYKIMH YUTEHBl HOMYUCHEBE HEDPEI €6 COCTABMENHEM TOMETAHNA
KPYMTuULX MPOMIBOICTBERABIX 00beludedufl 1o j00BUe raza, Ta30BbiX MPOMECIOB,
OTPACNAERNX HAYUHO-HCCMEODATCNLCKH X H MPOSKTHMX HHCTHTYTOB, K KOTODLIM o8pa-
THAOCH [eonoMiyeckoe ¥ipabdesde Munrasnpouda ¢ upochOoll 1PelIcTaBuTL CROM
UPEINOAKENNA # 3AMCUARHA N0 AeACTBYIOWEHR MHCTPYEIHA.

B MucTpyKInM 1pHBeeRM ofuiue CBeleHHE O HOWIETOBAIIRH TIAACTOD H CKBAKKHE,
dﬂl{Sl{KO'XHh‘TI‘IT-IECI{HX CB(’Ji:ICTBaX razd M MeTORL HX l’JIlpe,LI,C..'lCHHH. SHEIT-IHT(‘...'IIJHU pac‘.-
WHPeuL! Jaunee 0f H3MEHEHHH BAIKOCTH W CBEPXCHKHMASMOCTH Td2a B 2ABHCHMOCTH
OT JABJEUNMA M TeMUCPATYPL, YTO BH3BANO OTKPWTHEM HODLIX MECTOROMIEHHH ua
GOMBILHX I‘..'I}-’lsHHﬂX. Hanosenwr MET 1Bl 6(.‘.[[8& TOUNHOr) l’JIIIJe,H,(‘.r[eHHH BTHX napa-
MerpoB. B rnasy 1o PpHInKo-XHMHUECKHM CBOHCTEAM BRIMUCHI TAKKE JAHHNE (0 DAAK -
[OCTH TAza, TeMIOeMEOCTH, TEMNONPOBOANOCTH, APOCCeNb-pderTe H CrOCOSH HX
OUPERCTERRA, YACTO HCNOAb3YeMBIE MPH HCAMTANME W 3KCIIYATAlHA CKBAXKHI B ¥C-
JOBHAX THAPATOOGPA30BAENA H KODPO3HH CKEAKHNUOTO ofopyuoBanud, Minomens
anaTHTHYECKHe MeTOIN onpelenenns 2adoluolo JaBidesnd B OCTAHOBIAeHNOH K pado-
TalOMER CKBAXINE ¢ HeoOXOLHMEIM 06BEMOM BCIOMOTATEALHIE TAGAHL, H TPHMEPOB,
C}"H_'LECTBEHHO Uﬁ..‘[e]"‘]ﬂl{)lﬂ,l{x pr,ﬂ. P ]'!p&:lI{TH'lECKOM HCTMOAE3OBANKE STHX MeTO 0B,
DaceroTpent ocofeRHoCTH CEBAXHE Goanmoro gnamerpa. IIpuBefesh pacueribie
METolibl ONMpeseneRHA 3aG0HuOTO JABJenud NPH HANMUMH CLYMEnuaTodl Konommnll,
SOMLIIEX MePenafiax TEMAePaTYP No CTBOMY CKBAMMNEL M MPH HAJTHUHN YKHKOCTH
B NMOTOKE rasa,

HSJ'[E)}KEHﬂ pacuerHad MeTOLNKA A0 O]'!I'JE,LLQJIEIIHH pﬂCﬂpE,‘Ie.ﬂelIHﬂ TEMHEpﬂTypH
rasa o upuzaoHROH 30HE U B CTBOJE OCTANOBREWHOH H PAGOTAGIEN CKBAMHE NPH
HAMHUHA M OTCYTCTEHH 300EI MUOToAeTHeH MepatoTn, Pacuernad meroinka oSecre-
UCHA KeofiXoINMbiM TpadiiuecKuy MATEPHRATOM 10 TemIoduanueckum cEoRCTEAM [Op-
WX TOPpoR, YTO 0GMCTYAET £¢ MPHMEHCHMHE.

IpuseneHs MeTogbt mposeleuHA MCGAELOBANMA NPH CTAHOHADHMX DEMHMAX
PUILTPALUMK ra3a # CrocoSsl o6patoTKE LHOLYYERRHX peayisTaros. [IpefaokKens: Me-
TOIHKH ONPefeleHdd KOSGHIHEHTOR HeCOBEJANEHCTBA 10 CTEUEeHH RCKPWTHA H30-
TPOMUBIX M AHH3OTPOMHBIX MAACTOB. MaMoMeHbl HODbIE MPAKTHYECKHE METOIbl Ipone-
IeRus 1 00padoTEH Pe3yNbTATOR HCCIEJOBARHA CKBANKKN B VOAOBHAX THApaToolpa-
30BAWHA, PH HCAHTANNRN € Bhi¥CKOM Ta2a B Fa3CUPOBOI, I(PH HAMHUHA MHOTOMIA-
CTORBOCTH H ¢ MCMOAB30BANMHEM JARHWX 3KCUAYATANHUE CEBaxkKUH. IToKAazaHLl ocodeH-
HOCTH HCCeA0BANNS CKBAMHH NPH BANHYHH MOAOMBENHOR BOAW U B NPOIECCE 3AKANEN
raza B IIXT 1 meTomika o6patoTKil PesYabTarons HCUMTAHHA, MeTOAN HCCARA0BANUT
CEBaMHI ¢ RANTeNLHON CTAdAMH3auMed apagnedud W e0HTa JONONHEHH APYTHEMH
CHOCOBAME YCKOPEHHOTO HCTBITANKSA CKBAMHHE 1 TDAKTHUCCKHMH TPHMEPAMH, & TaKMKe
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CUE)'I'DC'I‘CTB}-’IO[I{HMH Tﬂf}..‘[}lL[ﬂl\']l‘I " pu(‘.}-’m{ars-m. I‘ICI'IO.HLS}-'EMBIMH ]'[p}l OGpﬂﬁOTl(e pe-
3YJILTATOB HCCIEAOBANIIT.

Maiomedsl MeTOLL! HCCJAYI0BATIHA CKBANKIHE NPH  HECTAULHOHADHMX PEXIIMAX
drnnTpanin. Ocoboe BuEMaxHe yiaeleHo GaxTaM, Bnudoniy Ba PopMy HaualbHOTO
1 KOKOYROMO VUACTEOD EPRERX BoccTanornennd gapacHad (KBM). Ilpupeiena meto-
anxad ofpagoted KB npu cpapnuTensing GueTpoM BOCCTAHOBIERHH JABJIEHIA 1 1T1-
TeaRBOH cTafuansanin Tevneparyper, Paccmorpeno samsmne mna oGpadotry KR
HEOJHOPOMHOCTH MIACTA M0 PA3Pesy H Paguycy. JlaHa MetofinKka o6padorikn KpHBLIX
CTAOHAHIAMMT JaB1enda w gefinta, Ilpukemenusle mMeToaw 0GpafOTKH ROHONTLIL
OpAMepavii.

[Mpanegena kpaThad XapAKTCPHCTHEA HAZOMURX H DIYGHHHBIX NPRGOPOB H KOM-
TJIeECOB, I{CHO.‘Tb.’inMUK le‘I HSMCpeHHH AARTENH, '1‘m-mepa'r}-’pb[, CK(’JPOC'I‘I‘I moToKA
H ap. B nepeucHR BRAOUCHW COBEMCNHLE, BHIycKaemble cepufilo W onutTiHe 06-
paslUbl HOBKX MPHOQPOE H KOMALICKCOD, & TAKHKe HEKOTODHE NIYGHUHEIC 3ap y8emuna
LUPHGOPE!, HCMOMbIYeMbE 11d 0TIenbHMX [A30BUX npoMEcIaXx. JlaRa clpabBouHasd
AnpopMANAE off 0G0pYIO3AHNH, HoOGXOJHMOM MPH NPoBefendl TAVOANNMX N3nepe-
HiH.

I’ICCJ[C,H,OHEIIIHE CKBAMKMA 1A TA30EKOMACIICATHOOTE HAA0AeR0 HA 62138 }"TBEP}KRCH-
HbIX HECTPYKIME € YueTOM Honwx paspabotok B 3ToR o6nacTu. [Mokasaws ocoden-
HOCTH HCCISOBAHHA 11 TA30KOWACUCATIOCTS NPH HANHUKE NMErHGHTOPA B IIPOAYKIEH
CEBAMME, JINTEILHON CTAHANIANHHN PEAHMA PAGOTH H HEIHAYHTTILHOM CONEDIKAHHN
KOWLCMCATA B rase. A"ETO,EB[ OUpEﬂ,EJlE[-{HH QTIENEHEBIX napame'rpoB I‘?.ISUKl’JH;‘IEHC?.‘Tl'Hl‘Ji‘II
CMECH M TPHMEeRAeMas 1PH 3TOM AuRaparTypa cootherctaymT sofdctsylomuy TOCTam
n OCTam,

B pasgene HPpoMHCALBO-TCODHIHIECKHX MCCICIoBANNH [asoBMX CEBAXKHE pac-
CMOTPENE TAEPHO-TCODHIHTCCKAS MeToIbl OTpeleqeHHA TA30HACBHICHHOCIH H ee
MaMelenns B npollccce pazpadorki, BHISACHHSA TA30onackiiednbiX # OGBOJIISIONIHXCH
MIACTOR, KOHTPOMA 3@ TCXHHUECKHM COCTORTTHEM CKBAMUH,

B mzoctaToudow LIS MPAKTHEH oFbCME JANA METOTHEA OORLOTOBKN R 7T pUBCACHHSA
TeSHTOMETPHI W TEPMOMRTDUA B Ta30BWX CKOAKKHEAX H HATSPTIPETANRY NONYHETIHH K
OPH 3TOM Pe3yuLTATOB, NMO3BIALIO KX BHIGAATL paGoTAl0lHe HHTEPBAIL, OMpEie-
NATL BANHYHE MEMTLAACTORSIX FAPETOKAB, TADAMRTPI OTLRBILX rasooTIAI0LUHY HI)-
TEPBAION H AP,

TIpenaomentl METoH YCTAHOBICHIA TEXHOJIOMHUCCEOLD pea HyMa DAGOTH TA3uBbIX
H Faz0KQHISICATIEIX CKBAMHA HA 6330 HPOBE,LLEHHIJ[X I‘a3l’JI‘H,‘IPO;‘II‘IIl’ﬂl’\-ll‘IT-IECI{HX, l{pl’J-
MBICAOBO-TECPHARTECKHX H TAS0KOHACNCATIHX HewiegoBadni, [T omenntie meroan
IOAOJIHENR TPUMCPAMH PACUETA TeXNMOAOTHYECKOTO PEKHMA PalOTH! CKBAMHH B 34-
BHCHMOCTI OT Pasnngnblx panTopos.

B HHCTDYKIHH LANbl OCHOBHEIE TPefoRdlns [0 TEXRHKC Ge30TaCHOCTH B TPOLECCe
LOATOTOBKH CKBAMHILS H TPOBEIEHHA HCCAEIOBAVGIGCERX pador.

HacTeimad niCTpyKUnT Cocrapaena noa pyEosogeteom 3. C. Aawmesa, [ A. 3o-
ToRA ABTOPCKHM kodpexrupom: of BHMHTasa: 3. C. Aaner (tn. [—X), E. C. Afpa-
mosa (i, [T--V3, C. A, Angpees (rx. 111, IX), O.I'. Bapkaaag (tn, VIII, nyngrs 1,
3y, B.E. Top&yros (ra. VI, X}, I'. A. 3ores {r1. [II—VI), T. H, Knceaepa (ra1. VIII},
M. M. Kamnapor (ra. IV, . 9}, O. ¢. Xyagxos (n1. VII), B, B. I0mxau (ra. VII);
oT MumeTepeTBa Tasosoli npoytutenrocrd: M. A, BaGanor (v, V1), H. C. TpeGun
(ra. 11T—V}; or nueraryta TITHIM AH AsCCP: M. T. Adacon 1 3. X. Aaumos
(rn. IV, n. 5, 18 wrex. ¥V, 1 5, 8); ot ATIIT wv, B, W, Jeunna: A, M. Kynues
{ra. IV, u. 10 » o, V, n. 5, 6); or ¥rplHBTaza: T, ¢. Hsamos (ra. IV, o, (0],
AL B. Bapanos {ra. IV, n, 12}; oT rpecra «Cowarasreoguankar; C. IT. Ouecr (ra. VI,
n. 1y; of MMHXulT uw, K. M. TyGxuua: E. E. @poaos (r1. VIII, u. 2). B patore
npunuManh yyactne or BHMHWasa: A. [L Baacemio (ro. IV, n. [l nra. IX, 0. 2, 4),
B. A, Xaeancun (ta. VI, m, 13, 16}, JI. H. Muxafinosa (1. I1--1X), 10. M. Kop-
yaskun {tn. VII, m. 2); ot CesKasHHMMaza: B, C. Crasnagnil (vn. V, V1); or Cpea-
AsHHWIaza A, X. Yvapos (. VI, o, D; ot TrovenHHMM Cuporaza: J1 T, Kyannng
(ra. V, u. 5.1); ot nwerntyra [IITHTM AH A3CCP: JI. H. Annaxsepaues (ra. IV, . 5,

13urx, V, . 5, 6); kageapa pa3paboTKy Ta3oBeiX 1 Fa30KOBASHCATREIY MCCTODOAIC.
it MUHX o TTT pm. Y. M. TySkeva.

IJIABA 1

OBMHUE CBEAEHHA
0b HCCNEACBAHHM TIJIACTOB U CKBAXHH

1.1. CCHOBHBIE 3ARAYH HCCIAEAOBAHHA CKBAXHH

HeeaenonanHa rasubux 1A4CTOD H CKDAAKHH BRANMAIOT B ceGd KOMIICKC B3AHMO-
COA3AHHBIX MCTO;10B, OTIHUARLLHXCA TeopeTHICCKOR 0CHOBONA, TeXUIOMOTHCH H TEXHH-
Kofl denodscimg. Tlo gamnuM 3THX HCCMesoBAanRi ONPEISIMIOT CASIYONUe mapa-
METPDL

1. TeoMeTpuuerkMe XapakTePHCTHKM 3AXEMH, B YACTHOCTH: OOHHE Pa3MeplL
razoROCROrO pesepsyapa, mamenenne ofimell H sphexTBMol MOWMHOCTH 11acTa Mo
TAOMAAH W PA3pCe3y, rpauiun ra30HOCHDH JANECIKIT, IJSS,\JCP[‘I SHPAHOB W HENPONHI A0
MbIX BRIOYeHNH, moaoKende razosogauere wonrakra (UBK) n cro u3mencHne » upo-
necce pa3padoTiH,

2, Komnextopexkue w (hRILTPAUROHIBE CROMCTBA I1LTACTA {FOPHCTOCTL, HPOLH-
[EAeMOCTE, [HAPOMPOBOANGCTh, 1{BC30UPOBOHOCTL, CHHMAEMOCT Maacra, Fasonack-
IEHHOCTD, MAACTubLe, 3afofiune M YCThenke RALICIHA H TeMIeParyprl), HX H3meHe-
HHe To OI0MATH 11 DA2pesy 14CTa, A TaK¥Ke Lo CTBOIY Ta3080H CKBAXKHAKL,

4. QH3nKO-XHMHYCCEHE CBOHCTEA Ta3d N KUIKOCTEH (8A3KOCTh, LIOTHNOCTE, KO3d-
(PHIMERT CKHMACMOCTH, RJAAMEOCTL Caza), VoroBHS 00pazosanmdg THADATOS H HMX
H3MelNeHHe B LPOLCCCe Pa3padoTEy 3a0eKu,

4. I'iapondHaMHYecKHe H TCPMOIHHAMHYCCKHE YCJIOBHA B CTBOJIE CHBAMKHHLL
N OPOLecce IKCILTYATALHH.

B, HauerneRne $asobbix CocTofunil MPH IBEKCEHM 434 B IACTE, CTROJIE CKBA-
MHEE H {10 HAICMHLIM COOPYMEINMAM B Mpolecce paspaborkd 3aacHH.

6. ¥CroDudA CKONIEHHST M BRINOCA MMIEOCTH H TBEpIMX hpuMecell ¢ 3afod cxpa-
MHRW, SPEKTHBHOCTE HX OTICHEHHA.

7. Yeronud nponecca KODPO3HIL, CTENCHE 1 XAPAKTED €r0 HSMCHCIDIA MIPH HCCAC-
BOBANHHA H SKCILTY ATATINA CKBAXI, B HPOLYKIHA KOTOPHWX COJeDMATCH arPeccHBiLIe
KOMTOHEHTLL.

Texnogoruuccknil peskum pafioTel CKBAMXMH MPH UATHYAN PAIHULLX GakTo-
POB, TAKHX, KAK DOBMOWIOCTL DAIPYWIEUHs NpHaaboHuoHd JOBLI 1nacTa, UaIHTHE
NOAOWBENEOT DOAL, BUHRIHE TEMACPATYPL MPOIYETHEROMO IIACTAa H OKpYKAILCH
CTBON CKBAMMELL CPCIBL, MHOTOAMACTOBOCTL W HCOIHOPOILHOCTE 3a0emIl, NAMHTHE
ArpecCHBHLIX KOMUOTEHTOR B JOOHBaeMON NPOIVKIHH, KOHCTPYKIHA H cBOficTsa
IPUMERACMOTO OOOPYAOBANKA CKBAKMN 1 HASCMIIBIX KOMMYBHEAME 1 5P,

JInd 13YUenHs TePeuHCARNNLIX DapaMcTPOB HPHMCEFIOTCH rasorHIPOIHIAME-
yeckHe, rcohmsHucekie n 1alopaTOPHBIC METOLM HoCeAoBaHuA. TIpH KOMIEKCHOM

- HCHOMBIOBAUMY STH METOAR AUNOMHAKT BPYT APYTA B HOSDONIOT LOAYIHTL Nanboaee

IDOCTOBEPHHE CBEIeHHA H BUACHHTL CBA3D MEM(IV OTJenbHEMHI NapaveTpami 1 dakto-
PAME, BAHTIOILAMI HA HRX.

JIaGopaTupHEe MCTOARL HCCIEIOBARKA CBOAATCH B OCHOBIOM K H3YUeUHIO QUIHKO-
XHMHYECKHX CBOHCTD as0coIepKaninx 00BeK 0B H COTEPMANIXCA B HHX TA34 W KHE-
KOCTH. YCIususa OmpelelefHd NapaMeTpoB maaCTa, KAk, IaIpHMep, NopHCTOCTH,
IPOHUOACMOCTH, PAZ0OHACHLENHOCTH 1o HeGoAbumy o0pasnam B naSopatopuy B 60lb-
IUHCTRBE CTI¥YAeh CYUIeCTRCHIO OTAHYAIOTCA OT ONPEISICUHA 3THX LaaMeTpos B ecTe-
CTBEHHDIX YCAOBHAX, UOCAT Toueunkifl Xapaxkrep B HX TPYRHo [ACLPOCTPAKHTE 1A BCOC
MeCTUROHCTEHHE,

IMapaveTpsl, oRpeledgeMue reoHINTICCKAMA METOTAMM, TAKIKE XADAKTCPHIYIOT
yRactok, HENOCPEICTRCHHD MPRACTAION T E CTBOMY CKBAKHN, B HeoGCalon X CcKha-
SHHHAX € FIOMOIBIO TeOHIAUECKRX MCTONOB BRICANT TA30HACHIeNEBe HHICPBATL,
KEDORIIO Ul MOJOILBY DPROAYETHEHOTO IIACTA, OLPeielgioT NOBHCTACTE, [A30HACKUTEN-
HOCTE, 3HOERTHBHYIO MOIHOCTE, TOICMENEC KOHTAKTA Ta3—ToJa B &p. ITi ®e napa-
MCTPB! OMpENeIATea AJePHO-IeCOHIHICCKAME MCTCIAME B 06CAMENHEX CKBaMITHAX
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B mponecee pazpaGorir, OAN0 U3 CYIMECTBEHHBX JOCTHIKERHH TTPOMHICIOBO-reOdH3H-
WCCKHN METOAOD HeCNeIoBagil — WHPOKO IPHMERACMEE B NACTOAMES BpeMs JeGHT0-
METDUST H TEPMOMETPHA, € LUOMOUDK) KOTOPHX B IKCTAYATAUHOHHKX [430BLX CKBA-
HUHAX HOL JABSENTHEM BUACHIOT PaGOTAIOUHE HNTEPBANLE, OTPEISITIOT NeGHTR OT-
JAeNLHLE APONAacTRoB, KOsPPHIenTs (uALTRAUROTHOTO CONDOTHBIEUNS, 1POTIH-
LAEMOCTL, MhC3OTPODOLHOCT H .

K 1"3301"Hﬂp{),}lHHaMHLIECI{HM MeTONAM HOCHeICRaRAA CKBAMMN OTHOCHTCH CHATHE
KBJI notae oCTARODKK, CHATHE KPHBLX CTAGHAH3AIAA 1a8AeHHA 1 geOuTa LPH NYCKe
CKBEMMIL B pafioTy Ua olpeleICHIOM pE)KHI\-](‘.“{C OUPeJETeHELM IHAMETDOM i,
WTYNEepa, sHapparvbl) # CHATHE HNIMKATOPHOHR KpHBOH, OTPAKAIOMEH 3aDHCHMOCTH
Mely 3a0ofiHpM AasfeHnes o RefuToM UPH pagore CKBAMHEW HA PasIHYREX
QEAHMAX.

Hesapicamo oT iponecea, TPOXOIAUIETO B CKBAKHIE, MBIl NOJYTAeH quaopma-
mao. B qacTHOCTH, €CIM CKBAMKHHA TPOCTARBAST JMHTENLHOC DPEMA, To B GOJgbUIMI-
CTBE CGAVYACE ONPEICASCTCS INMIACTON0e AZBTCHHE, BOIHYHIA KOTOPOTO HCHOIL3YeTCs
npr oOpaborKe De3yILTATOB HCCICIOBANNS WPH CTADMOUAPHHX M RCCTALHOHAPHBIX
pexEMax (GUALTPALHH. ECrH CKBAKHHA TOALKO YO OCTAROBJEHA, TO CHMMacrcs
KB, 1to koropoll olpegeasiores napameTpsl Iaacrd, Lo cKBAMKREA TOALKO YTO 1Y~
ueHda © padoTy, TO CHHMAIOTCH KPHBste CTuGHIH3ALMHM JamICHHT H aeluTa, raKxe
MO3BOATIOUIRE OUPEIETHTL HAPAMCTPE MiuacTa. Lo CKDAMHHA SECINTYATHPYETCH
142 OIPEIETICTTHON POKHME, TO AARKHE 3TOTO PEHHMA MOKHO HCMONB30BATE IPH THAPO-
JIHHAMHUCCROM HOCICIORANIHH. TEIK, HaHpHMEP, }leﬁl{'l' CHBAWNWHB W TPOADAAHNATE -
HOCTh PaBoTH ee © LAHHMM JEGHTAM HCIAL3YeTCs nph ofpatotke KB, Eean npes-
CIOMT CHSTHE MHAHEATODHOH KPMDOH, 1O pEXIM, #2 EATOpoM pafiorald cxsamuxa
nmepell CHATHEM IIH,lI‘lI\'El'!‘{)pHOﬁ KPHBL)ﬁ, MOMHO HCTTONBIORATL KAK OJHIT W3 Mpegnona-
TACMBIX IIPNH CTAILKOHAD HOM METO (2 NCCNeTORATIRA HAR K4AK p(:‘)KHM o CTEﬁI‘I..‘II‘ISI‘IpOBHH-
BOH XaPakrepHCTHEDH PR MPHMENEHHH YCKOPEHTBIX METONOD HCCACIOBAHHA CKBa-
Wi, OTMETHM, YTO MOMHMO OCHOBULIX MapaMeTPOB 1O0JAC3R0 HAMCPATL MUK KOMOHUINE
JaBJICHHA H WX HiMedeHHne R FABHCHUMOCTH OT ponecca, HPOXORAUEro o CHOAMHHE.
Takue HCCTCIOBAHHA MO3BONHIOT H3YUNTL MEKKONOEHLIE LIEPETOKN A2a, repMeTHu-
EOCTS CHDAMHIG W BOSMOMHOCTE 1CPETOKA [A33 B BLILCAemAlHe maacTH. TaknM
ofpazom, 1PH 1eHoM COCToTHAR Ta30D0H CKBAKHHL MOKHO MOIYMHTE OIIPELCIeHHYI0
HNOPMALLHIG, HCNONL3YeMYIC B JalbREHUICM NP1 ORpeje]eRrt TeX HAN HELIX Uapa-
METPOB INACTA H CKBKHEE. [T03ToMY Bech MPOLECC HCCTENOBANNA CHBAMKULL L0A-
el PHECHPOBATLCA BO BPEMenH,

FlMolominecs MeTofbl Hodyyends HHEPOPMALHKH O WaacTe H CKRAMKHNE YCROBHO
MOIKIIO PA3LENHTE HA JRe TPVIE.

I, Tlpamsle MeTomn, H3yudloMHe MeNnCpelcTBenio o0pasusl Mopoikl # MPOILYE-
UMK, HOAYIAEMYIO H3 CEBAMHAL. K 1IPAMUIM METOIAM ONpeelIeHRA NAPAMETHOB HOPH-
crofi cpest H HOIYIAEMOR MPOAYKIHKR OTHOCATCS NAGOPATOPHBIE HIYYEHHA cBoficT
Keplia H (hH3MKC-XEMHUIECKHX CHOMCTS Fasa i 1iRACTOBON KHIKOCTH, K uncay mpsviix
BCMOMOrATCIBRBXY MCTOOOB OTITQCATCA TaKKe KABCDHOMETDHA, Tazoeeilil KAPOTad H
H3YUEHHE UITAaMA, 10JVMaEMOTe B Tpollecce GYPedns HPOIYETHBHOTO pazpesa. )

2. KocnemHbie MeTomH, H3yYaoUiHe (hH3HIeCKHe CBOHCTBA 11ACTA H HOTYMAeMOH
APOAVELIH C TOMOULLD YCTAKOBIEHITH CBA3R STHX CRONCTE ¢ APYTHMH 1APAMETRAMH,
M3MEDAEMBIMH PASTHIIEMA MCTOIAMIT — rechHE3HHeCKHMH, TCPMOMETPUTECKHMH, TA30-
THINGINHAMAYECKIIMH.

KOMHJICI{CHOE HUMOALIOBAHHC 3THX METOUOB MO3BOJITeT KauyeCrBeBEO H BAJEARO
OIP2IIHTE HCXOIlHbE TAPAMETPH, HCOGXC;IRMITE NPH NOJCYETE 3ATMACOB, lipOeKTHPO-
BAHHA PaspafoTky 38J€HH H YCTAHOBTeHHH OOTHMATLHEOLO TEXHOJIOTHHECKOID pe-
HHMA padoTel ra30BnX CEBRMIN,

1.2. KIACCH®PHKALHA
TA30FHAPOAHHAMHYECKHX HCCAENOBAHHA

KJ’[&(‘.CHLIJHK&LU‘IH razoruapoidiamiueciix HeCHeROBaHHi aonpepensgercd HA3HA
yeIHeM STHX HCCHE0BAHHA H 34BHCHT OT LOCTABIECNHMWX 33734, Ha pAazHEIX 3TdUaX
H3YUCHROCTH rasoBort MECTODOMUSHHA (()(‘.BOEHH(‘., OFBITHO-NPOMBIILTEHHAA 3KCIAYA-
TALHA H paapaﬁo’n;a Sa.ﬂe}KH} TpedoBaHusA, UPeThARIAEMble K Ma30THIPOIHBAMHYCCKHM

G

HCCHEeIOBANKAM, DA3NNHYILL, B OenoM HCCTesoRaRiA Ta30BHX CKEAMHE JeXATeS 14
]'[E,'pBI‘I‘-IilI‘IE, Tek¥IiNde H ClHelMaThHLIE.

I, IlepsuuHble HCCACAOBAUHA APOBOLSTCS BO BCEX DAIBEIOUHBIX H SECONVATA-
UWHOBHLIX CKBAMRHAX, [TCPBHUIEC HOCICAOBAKHS NBARKTC GA3NCHLMH, LPOBOIATCA
B HOJNOM ObEME M NOIBONMIOT ONDEICNHTs NAPAMETPLL ILMACTA, €0 MPoIYETHREVIO
XAPAKTEPHCTHKY, YCTAHOBHTL AOGLIBULC DO3MOMHOCTH CEDAMHLL, A TAIGKC CHAZD
MeK Iy IeOnToM, 3a00HNEM A YorbeBbiM JABAEHHCM H TeMuepatypoll, pexiM paGoTis
CERAMNIITE] C FUETOM HATHUNR | BHIHOCA KHIEHX H TBEDIEIX U4CTIL, B MOTOKE, RAYATh-
HO® FLIACTOROC AARIeHHE, CTCUCHLR K KAYCCTBO DCKPLITHA WIacta H &p. B HeKoToplix
CAYWAAX ICPEHYRLIE HCCALTORAHAS TA30BMX CEBAKHH NDOBOAATCS NOWUTCPEANDLEO
C 1187110 BRABIERHA NPOJYKTHBHON XApaRTEPHCTHKN N0 Pazpesy AIS YCTAHOBACHHS
BO3MOMUOCTH OARODPEMENNOTD DCEPUTAA BCero FasoOCHOre paspesa. Kak ipapnio,
na PA3BEROYHLIX ILNTOMAAAY HOCICHODATINA HPODOLRATCS C BENIYCHOKM Td23d B aTMUC(‘th}".

TIpH HCPBHUHBIX HCCACAOBAHMIK TASOBLX CEDAMHU ONPeICAOTCH ¢leayompe
LApAMETREL.

1. CTaTHueckoe aasmieltie ua yoThe,

2. Ilracropoe AasIelHC MO YOTLODHM 3aMEPAM PACMETIEIM FYTCM JHG0 TMy-
GHERBIMH MAHOMETDAMH, .

3. 3afofinLc JABXEUMS HA DALTHYHEMX DEeMHMAX DaGoTHl CKDAMUHEL TAK WKe,
EdK H RIACTOBOE NABICHME, 10 JATHEIM 3aMepa B TPYGHOM WIH 3aTPY¥EHOM HPOCTRAL-
crie, A0 LRYSHUABIVE MAHOMETpAMU.

4. Jdenr CRDAKHHEL HO AAUHBM 1WANGHOTO HAMEDHTEMT KPHTHUECKOTO TeueHns
WA AHAPPATMCHIOID M3MEPHTENRS, YCTAHOWICHROrO B 3aMePHOM MYHKTE.

5. Ilpouecc BeCCTAROBAENMT M CTAGWTH3ALHUH JABIEHHS PECHCTPHPYETCS CAMO-
UMUIYULHM  MAHOMETPOM, 4 B G438 OTCYTETBRHA TAKOBOID -— YEPE3 ofl pelereHibie
OPOMEYTKH BREMCHH 06})}13]_10[!1‘1:\'1 MﬂllOMC'!‘pl’Jl-I.

Hapmeune J0/KHEC GBITs UPHBAIANG KO SpeMeHH Ind janbuefimefl o6paborkn
KPHDLX BOCCTAROBACHHS W CTAGHIARZANKA galnenns, JacTory perdcTpamnn 1apaenys
YCTAHABTRBAIOT HCXOAA U3 TCMIA POCTA HIH MANEHAT JABNeHAT HA RaBuoil CKpamKHue.
A XOPOWO NPOHHLAEMEIX KOMNEKTODOB B HAUANLHOH CTAZEH HPOLECCA BOCCTAHOB-
JSHRA B CTAGHAHIALAN JABICHAS 3aMEPLL CHEIYET POBOINTE wepes 0.5, | u 2 wun.
B janewciiicd wacToTa M3MEpenus JABACHHA NOCTCMENHO ymeHbiaerea ao 5, 10,
30, 60 MHE 0 7. 1. B cayuae HeoGX0IMMOCTH NOMEOTO BOCCTABOBAEH HJIH CTAGRIHEA-
UHW IABACHHA B HUSKOUPORMIAEMBIX TAACTAX KOHEMHBYE YMACTKH KPHDLIX MOMKNO
OMPESENTL NP MOMOIIN 3AMEPOS € HUTEPSATANM BPEMCHH B CYTKH H Gouee. I1pu
TEPEHUNLIX HCOLITARMAX Ta30BOW CKDAMNMUB TAK e, KAK W [ TEKVILHX HCCJe;0B4-
HHAX, MPOIOAAUTCIBHOCTL PAGOTE KA PEMMMAaX H NPOLECCa BOCCTARODMEHHS RbiGH-
PALTCA B OCHOBHOM NMpeAbapiresbno. CyecTBYIONME B HACTOAUIEE BPEMS T30 HIpo-
AMHAMRUCCKHE METOUR! 1I03BOIROT CYMECTBEHi) COKPATHTE CPOK HOMBITAHHS CKDa-
HHHBL, COXPAHAR TTPH BTOM KAYCCTDO B OGBOM MOJTYTZEMOH HR(POPMAIME,

6. Temieparypa rasa ua 3adoe u na yeThe HA PARMNUHLIX peXHMaX, a TaKKe
B MPOLECCe BOCCTANORIEHHA W CTAGMANIALNH TaBIeHHs,

7. KoflnuecTso BLHOCHMON BOJM, KoHLencarta H TBEPIBIX MpHMECeH Ha paiTud-
HBIX DEMHMAX,

&, Orfinpatotes HpoSsl Tasa, KomgeHeatra g BORM OpH DAZTHYUBIX peHMAX INA
onpexcenns gx PHINKO-XHMHUECKHX CBOSICTB B 3aDHCHMOCTH OT NAMEHEHRT TADILHRS
H TEMUCDATYPRL, NATHYNS ATPECCHBIBE KOMUOHCHTOR B HX COCTABAX.

11, Texymue Heeqenopanus 1HpoBOATrcH Ha IKCUTYATALHOMHLIX  CKBAMHEAX
B mponecce paspalorkH Mecropodienns, OcnoBua® 3a7aua TOKVIIMX HCCTEIOBA-
HHH — mofiyvenne HeoGxoanmoll Budopmansn 1na aamusa u KOHTDOS 32 paspador-
Eofl, OfneM Tekyulnx uCereIoBaRMH THETVeTcs KOHEDETHRMH YCIOBHAMH MeCTOPG-
HULRHST B CBONMICA B OCHORIIOM K THAPOIMEAMHUCCKOMY HCCAeSoBAHHIO CRBAKIH
€ L&Thi0 IPOBEPKH DAHEe MPHHATLIX UADAMETPOD H YCTAIODMEHHS 3aKOHOMCPHOCTH
HX HIMEHEHA B NIPONECCE PAIPAGOTKH, BHECCHHS COOTHCTCTBYIOUIMX KOPPEKTHE [ Mpo-
eKTHRIE 1LOKA34TeMH, CCJH H3MEeHeHHA HPOBeRAeMLIX NMapaMeTpos CYUBCTBEITHE!.

I1actosce pasdenue cornacua «Ilpannaan pazpafoTEK FA30BEIX W FA0KOHAEN-
CaTHNX Mecropogennily, yroepswgennum Focroptexiagaopoy CCCP 6 anpeas 1970 r,
H NOBOMY MPOEETY STHX TPABMSA M1a HAMAMBHON CTagnk paspadork HEOGXOIHMO W3-
MEPATh He MEHee OIHOTO Pasa b knapTas ¢ oxBaTox 25% melcTnyomero ¢onga cxea-
., TTocae BBONA 3ANCKH B PA3paGoTEY 7Ta 1OMRYI0 VONHOCTL, 00¢HKN 3a114C0B M0
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NAHHBIM SKCIVIYAaTAUMH H YCTAHOBJIEHHS 3aBHCUMOCTH MeXAY OTOOPOM ra3a u TEeMIIOM
najeHust JAaBJeHUS MePHOJUIHOCTL 3aMepPOB IJIACTOBOTO JAaBJEHHS 110 JeHCTBYIOIIUM
CKBaXXMHaM MO:KeT OBITh IoBeficHa 0 1—2 pas B roj ¢ octaHoBKOH He MeHee 50% dorpa
CKBaXKUH.

KpoMe Toro, HeoOXOAHMO IepHOJUYECKH B CPOKU, NPeJyCMOTPeNHbie TpaBu-
JaMH, MPOBOJMTH KOMILJIEKCHbIE HCCJeJ0OBAHHUSI, 4 TaKKe HCCJIeJAOBAHHA IOC/]e MPo-
BeJeHnst paboT MO HHTEHCHU(DUKANUU U KAIHTAJIHhHOMY PEMOHTY CKBAXKHH.

[II. CmeumadabHble HCCAEJOBAHUA NPOBOAATCH, KAaK IPABHJIO, AJS ONpejleseHHs
TeX HJH MHBIX NapameTpoB, 06YCJIOBAEHHHX ClelluUYeCKUMH YCJAOBHAMH PaccMaTpH-
BaeMOTO MecCTOpoXaeHHsi. K uucay crnellMaJbHBIX HCCJAEJOBAHHII OTHOCATCST paboTH
NO KOHTPOJIIO 33 NMOJIOKEHHEM KOHTAaKTa ra3-—BoJa B CrelHaabHO BLIGPAHHLIX AJ
3TOH IeJH CKBAXKHHAX, H3YUEeHHE CTElIeHH KOPPO3HH CKBAXKHHHOIO 0GOPYAOBAHHS
NMPH Pa3THYHBIX PEXUMAX paboThl, ONpeAENeHHe CTelleHH MCTOUICHUS OT/eJbHBIX
IJ1aCTOB B IIpollecce PaspaboTKH U BO3MOXKHOIO [1€PETOKA Ia3a U3 OLHOrO rOPH30OHTA
B APYrod NPH HUX COBMECTHOM BCKPBITHH, H3y4YeHHe BJHAHHSA 3HAUMTEJIBHOTO KOJH-
yeCTBa BJATH H Pa3pYILICHHS NPU3a00HHOH 30HBI HA NIPOU3BOAUTENbHOCTh CKBAXKHUHEL,
nmpoBefenue paboT Mo MHTeHcHpUKauuu (aononuuTenbHas neppopanusa, CKO, ykpen-
JeHue Ipu3aGoRHON 30HBI, YCTAHOBKA IEMEHTHHIX MOCTOB H Jp.).

1.3. NOATOTOBKA CKBA)XHHDI
K TA30MJPOAUHAMUYECKHM MHUCCJIEJOBAHHUAM

[TogroToBKa rasoBoH CKBaXHHBl K T[a30THAPOAMHAMUYECKHM HCCJEJOBAHHUSIM
00YCJOBJIHBACTCH CJEAYIOUHM.

1. HasHaueHuem ucciaenoBaHusa (IepBHUHOE, TeKyllee, CllelldanbHoe) H 06bEMOM
TpeGyemMoll HHpoPMAllHH.

2. T'eosorugeCKHMH 0COOEHHOCTAMH 3aJ€XKU U XapaKTep HCTUKOU NIOPHCTOH Cpejbl
H NOJy4YaeMOd NMPOAYKUHH, T. €. HAJUYHEM 3HAYUTEJbHOI'O KOJHYEeCTBA BJaru (KOH-
JEeHCAMOHHON BOJBI, KOHJAeHCATa, (QUIbTPATa) M arpeCCHBHBIX KOMITOHEHTOB B COCTaBe
rasza, BO3MOXKHOCTBIO pa3pylleHUsd Upu3aboHHON 30HE, 0Opa3OBaHHEM THAPATOB
B CTBOJIE CKBaXKHHBI B NpONECCe UCIBITAHMSA, NOATAI'MBAHHEM KOHYCA IOJOIIBEHHOH
BOJIbI. __
3. KoHCTpyKuHel CKBaXXUHBl U NPUAMEHSIEMbIX TVIYOHHHBIX NMpHGOPOB,

4. CreneHblo OCBOEHHSI MECTOPOXKJAEHHS, T. €. HAJHUHEM Ha3eMHEIX KOMMYHHKa-
MM [0 CO60Opy H OCylIKe rasa, pakropaMH, OTPaHHYHBAIOUIMMH JAaBJeHHe, Temlepa-
TYPY M AeGHT CKBAXHHLI B Npollecce HCNLITAHUSA U JP.

[Tepex ucnolTaHueM CKBAXHHBL, Bhlleaiied U3 OypeHHUsi, HEOGX0JUMO OCBOUTEL ee,
He JONyCKasi MpH 3TOM ofpa3oBaHusl Ha 3aboc¢ MmecyaHo-TJHHHCTOH npobku. B ycio-
BHSIX BO3MOXHOTO Pa3pVIUeHHS IJIacTa H NOATATHBAHUS KOHYCA MOJOIIBEHHOH BOJDI
co3jaune GOJBUINX JenpeccHi Ha IJacT HE JoNnycKaercsi. B 3aBHCHMOCTH OT 0KHjac-
MOTro Jebura HeoOXOAMMO BHIOPATH TAKYI0 KOHCTPYKUHIO (DOHTAHHBIX TPy6, NPH KO-
TOPHIX O0ecCHeyrBaeTCA BBIHOC IIOTOKOM rasa TBepAbIX H XKHJKUX NpHMecedl ¢ 3a601
ckBaxuHbl. Cobarofast Ha3BaHHBlE YCJAOBUS, NPOJAYBKY CKBaXKHHBI CJIeyeT OCYUICCTB-
JIITh MHOTOIIUKJIOBBIM METOMOM, KOTOPBIA 3aKJ04aeTcs B cjaefYIOLeM: cHayaaa ycTa-
papauBaercs manba (murynep) HeGoablmoro auamerpa. IlocTeneHHo yBeuuuBasg aua-
MeTp LIAHGH, CHUMAIOT 4—5 TOYyeK. 3areM AuMaMerd LIAaHOLI YMEHbUIAMT A0 HauyaJb-
HOTO YCTAHOBJIEHHOTO IIPH IPSIMOM XO/Ie ¥ CHUMAIOT NPH 3TOM TaKxke 4—5 Touek B 06-
paTHOM nopsiake. Kak npasuio, B Ipolecce NPOAYBKH jenal0T 2—3 UMKJIa, 3aTpa-
yuBasg Ha Kaxpid pexuM 30—40 MuH,

B nporecce npojyBKH OCYUIECTBASETCS KOHTPOJE 34 BHIHOCOM NpUMeced B Tio-
TOKE Tasa C NOMOILbIO CenapalHOHHBIX YCTZHOBOK. MHOTONKKJ/IOBBIM MeTO ] OCBOEHHS
H NPOJAYBKH CKBAXKHUHEI 103B0OJIAET Hauboaee 3QhDEeKTHBHO OUHCTUTD NIPU3A60UHYIO 30HY
H ONpPeJeJIUTh CTelleHb € OUHCTKH IO MOJYYeHHBIM KpHUBLIM. COBNAajeHUEe TIOCAEHErO
IIHKJA C NPeABIAVINUM CUHTACTCH KOHIOM NPOUECCa OYHCTKH 3a00s, eCaH HeT APYTUX
NPUIHH (HAmpUMep, NPHOOUICHMEe HOBLIX MHTEPBAJNOB), BJHSIOWKX HA IPOAYKTUB-
HOCTb CKBaxKuHbl. [locjienHee npoBepsieTcsi B pe3yJsabraTe HCCAeOBaHUH TIIyOHHHBIM
neGuToMepoM, IyMOMepoM, TepmoMeTpoM u T. A. O6opyaoBaHue yCTbSl CKBAaXKHHBI AJS
IIpOBeJieHHsT ra3oru/ipoHHAMHYECKUX UCCAeI0BARUN B 3aBHCHMOCTH OT CTaJUHU OCBOe-
HUSI MECTOPOKAEHHS, HX LeJH U Ha3HAYCHUs, XapaKTEePUCTUKH 3aJeXH MPOBOJUTCSA
B OCHOBHOM 110 ABYM cxemawm (puc. I.1, 1.2).
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Puc. 1.1. OBopynosanue ycrhs CKBAXHHbI, HEe NOAKAYEHHONH K ra3zocf0pHOMY NyHKTY.

] — cxkBaxwuHa, 2 -— doHTanad apMatrypa; 3 -— ayOpukartop; 4 — gaefegka; 5 — cenapartop;
0 -— eMKOCTb JJIf 3aMepa JKHAKOCTH; 7 — JHadparMedHbiil U3MepHuTeNb KPUTHYECKOro HeTeue-
HUA; 8 — dakeabuast JUHHS; 9 — MaHOMeTpPbl; [0 — TepMoMerp; /1 — ray6uHHBI npuGop;
12 — KpenJyieHWe BbiKHAHOH JIMHNH, I3 — JIUHHS BBOJla HHruburopa ’
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Puc. 1.2. OGopyjaoBanHe ycTbst CKBAaXHHBI, TOAKIIOYEHHOH K ra3ocOGOpPHOMY NyHKTY.

; - 6.;10:{ BXOJHBIX HUTOK; 2 — JIUHUA KOHTPOJLHLIX 3aMEpPOB; 3 -— KORTPONLHLIH cenapatop;
Y3eJ 3aMepPOB; § -— cenaparop I CTyneHnu; 6 — pasjeuTesbHas eMKOCTb; 7 -— daKeJsbHag

JHHUA; 8 — DerynaTop TeuJsOBOro pexkKHMma; 9
i, ~— TeryooOMeHHuUK; 10 — per 3 -
uep; /I — cenmaparop !l crymnenu ’ PEYIRPYEMEIE iy



¥eTbe CHBAMKKHD, He NOJEMOUeHHON K MPOMBCACBOMY Ta3ocOopHOMY HYHKTY,
nepe PA30rHIPOAHHAMHUCCKAM HOCMACACRATHEM O0OPY AYETCH JYGPHKATOPOM, ofpaa-
HODHME MAHOMETPAMH, CCIIAPATOPOM, HIMEDHTedeM PACX0IA, TEPMOMETPAMHM H BLI-
EMLROH AuHHe# 1ng daxena. B 3a8HCHUMOCTH OT BAMEYCNNOH MPOCPAMMbLL BO3MOMK LI
HEKOTOPLIE HIMCHEHHT OTICNbUBIX ¥3/I08 YKa3aKHOH CXemsl, B gacruocTi, ecitn nped-
HOAATAETCH MPoBeIetHe TaySHanodl 1eGHTOMCTPHH HAM u3Mepenns 3adofnoro gaBiac-
HUS W TEMNEPATYPH OPpHGOPAMH C AHCTAHTIWOHHOH PerdcTpaiuiedl, To BMeCTO OGLIT-
naro A¥GPHKATOPA YoTaHABAHBACTCA JYODHKATOP IMA CiyCka HpHOODOB Ha Kadene.
Tpu sToM Maimiia ¢ gebegrol 3aMeHACTCA OJHON H3 MMelomMHXCA Feodm3kyecKHX Ka-
poramuers craduail AKC-64, AIUT-64, AKCJI-7. Ecau B mofwBacsoM Tase HC 0MH-
TAGTCA 3HAUHTEIBHOTO KOTHUCCTRA BAATH 1 HeT Heo0XOJHMOCTH CIYCKA TIYGHEHBIX
npufiopok, To safoluoe U NMIACTOBOE JIABJEHHA MOKHO ONPCICAHTE 1O FCTLCBLM 3a-
MepaM pacueTHLM MyTEM W TOTJA UeT Heo0XoAMMOCTH of0pYI0BATH YOTHE CKBAXITHE
ay6prEaropod. Kax npanino, raisauusdt ciyuall wa npakTHRe BoTpevacTed Ha He-
TAYGOKHX Ta30BWX MECTOPOMICINAN HeGonbod MOMHOCTH UPH OTCYTCTBAN NOA0-
msen ol Bogbl, }-’&Hl’JBHﬁ 06]’)330]’151{}{}'{ HHAKOCTHOH HWJIH NecuaHol 1'|p061{}i, LM He-
STATHTETEHOM COAEDHMANIIH TAMCALX KOMOOUEATOB B COCTARE HAACTOROTD Taza v 7, O,

HaunGofee pacnpocTpancHHas cxema OOBAIKH YCTLA CHBAMMI, HOIKIGUCHNLIX
K APOMWCIOROMY [A30C00PROMY TYHKTY, MPELVCMATPHBACT HHAHBHIYAMHEOE HCNLI-
raune KaApol 13 nux. Takas cxema TpefiyeT ofopyAoBasus YCTLA CEBQKHIIE JHILb
AYOPUEATOPOM, 06PA3TOBMMA MANOMETPAMI, TCPMOMETP AMA H IO, IKMKUCHHA HoCTenye-
MON CKBAKHME K JIHHHA HCUMTAHHA. Pacxol rasa oupcleldeTed 1o JAHHLM PACXOR0-
MePa, VCTAHOBAENTNIOro Ha JHEMH HCOHTAaHHA. [laf upoBeseHHs RaMCUCHHOTO HOCne-
JAOBANES BX0J B 061l KoJdneETop J 3aKpebacred 3aJ0H®KOH g 0 HA JIHHHH HClILITA-
BHA 2 OTKPMWBAETCH 3a0BIKEA 8 (cM. puc. 1.2}, Ha odyoTpoesHLIX M BREJeHHLIX T pas-
paBOTKY MECTODMMALHHAX NeoGXOAHMOCTL Lojaud HUTHEWTORA [ CEBAKMEY lipely-
CMATPHBACTCH MPOEKTOM PadpadoTri. BoabIHHCTBO TA30THIPOAHHAMITYECKEHX H KOM-
MAEKCHIBX (¢ MPOMBICIOBO-Tea3 HUECKRMI) HCSMe 0Batnil NPoBOANTCSA B CKBAXKHEAX,
MORKMOUCTHIX K MPOMBICIOBONY FazocfopuoMy 1VHKTY, OCHOBIOE RPeHMYUECTDO
HCHHTAHHA NOIEMOUCHHLX CKREKHE — BOIMOKHOCIE TTDOBEJIEUH HOCINOBATEND-
cknx pabot Ge3 BLMUYCKA rasa B atTMocdepy.

OnRaxo #pH HCGICHOBAHHH © DEIMYCKOM TA33 B Tasorponoi PasHHla MEKIY
MAACTOBEIM M ¥CTREBHM (IIOCIC CeHARATOPS) JABACHHAMH NONKHA KOMITERCHPOBATD
HOTEPH RADMCHHS 1PH ABHMEHHH T332 D MIAcTe A0 34008, U0 CTBOJY CKBAXKHHHL,
A TAKKC HOTEPH T CORAPATOPS HA BCEX D—6 DEMHMAX, IPCIYCMOTPEHEX MeTOLMKUH
necnegobanuii. B uexoropbix cAyYadx, r. €. KOTJA CHBAXKHEBL BCKPHRAIOT ONACTLL
¢ HH3KHM JABACHNEM, H MPAKTHYECKH HA DCeX MECTOPOMACHHIX HA 3anepuiannel
CTAAHN MX PA3padoTKH, HCCAETOBAHHA C DHLIYCKOM Ta3a B rasollpoBoj BCTPevalor
ONpEREMENHIe TPYLNOCTH, 370 CBA3AHO C TeM, UTO ReSoJnlUlasg pasHMUA memJy Tdb-
JdeHHeM B TA30nPoB0Ie H VOTHREBLM LADMeHHen NOCTe Ceqapatopa orpadiainact THCTO
PEMHMOB HCCHENoBARAS, C Henslo ofecniedeRHA JOCTATOMHOr) THAIA30KA HIMEHCHRA
YCTHEBOMG ARAe NS na ofiel cxexe 0G0PYA0BAHUA CHBAXIAL, NOIKMOUERHOR K raszo-
COOPHOMY MYIKTY, HPEIYCMOTPEHA (AKEXBUAT JTHIHA LI NPOBelelHa YACTH HCCHIEe-
Jopaunii ¢ DeIIYCKOM Taza B aTMocdepy.

[JIABA 11

OPUSUKO-XUMHUYECKHE H TENJIOPUIHUYECKUE
CBOUCTBA TA3A

1L1. COCTAB H OCHOBHBIE MMAPAMETPLI
HPHPOIHBIX TA30B

JloGuiBaeMble HA Ta308LIX, [A30KONICHCATHBIX M TFA30He(TAHMX MECTOPOMIEHAAX
NPHPOLINEE Fa3bl NPeACTARTART cofoll MHOTOEOMIONEHTHEIE CHCTEME, COCTOSIIRE H3
ApeleBHBXY YriacBoaoponos H HEYIVIEBOTOPOLHLIX KOMIOHCHTOR. l_[pc,r{eu‘Ith!e yroe-
BOIOpOIE HMCIOT GOpuyay CpHype o B B 38BHCHMOCTH OT yiCIa aTOMOD ¥TVIePoaa B MO-
JAEKY¥IC MOTYT HAKOAMTLCA MPH HOPMMIBALIX YCADBHAX B ADVX ArperatiblX COCTON-
IHAX! TA3LT -— YTIEBOICPOR, COACHMAMUE B MOARKYAC JO UCTHPeX dTOMOB YriepoIa
(ot CITy mo G Hyy); HuaKOCTH—YTNeBO 0O LM, MKEIOMIEE LT K 6CIRILE ATOMOS YIIe-
pona (CzHyy —+ 8). Tamcnee ¥IIeROLOPOLH B 28RHCHMOCTH OT TEMTEPATYPH K AARC-
WA MoryT OLiTh PACTBOPEHM! B JTeDKHX, JHE0 HAXOIHTLCS B KHIKOM ©o-
CTOSRHA.

Mz HeYTMIEBONOPOMHBIX KOMTIONENTOS MPHPOAHLE FA3bl COACPIKAT 230T Ny, YIVIC-
Encauii ras CO,, cepoponopoa HoS v ap., a Takke ngeprube rasut Ar, Cr, Xe, Ne, He,
Kpowe 70ro, BPHPOIHHC rassl, KAK UPABHAO, HACKILEHB! {APAMH DO, CONepKaHKe
KOTUPLIX 3ABHCUT OT AABNEHRA, TEMACPATYPL, 4 TAKIKD COCTARA Tasa i ROIH.

CocTas MPHPORKOLO Ta3a 0GBYRG BHPAKAETC B 0GBEMHLIX HIAH MACCORMIX AOMTX
eARIRIL WIR poteRTax, OFReMRRIT COCTAD TA30BbIX CMecel]l ABMAETCS W MOASPULIM
COCTABOM, TAK KaK 00ReM 0IRoro Mois moboro rasa npn 09 C o 760 um pr. cr. pasen
22,4 ndvoann,

OfvemEbit  (MORSDHHA) COCTAD raza MOMHO 1EPECUHTATE B MACCOBLII ;1%
KAMIOT0 KOMIONENTA CMecH mo  dopMyne

n
g :x(swg/x xM;, (1.1}

fi=1

Tle g — MACConas Joas 7-To KOMTOHEHTA B raze; X; -— o0heMBasg JI0Mf {-To KOMIO-
ueuTa; M; — MOMCEYIAPHAS Macea {-To KoMLOueuTa, oipegeagerca w3 1abm. 1.1,

Lead cocTas MPHPoAROTO A28 23JaR B MACCOBEIX IOJAX, TO 1AR Mepecyera orn
B o8hevHbMe (MOJAADHBE) &IHIHIB HCIOAL3VETC GopMyIa

n
X —-g;f./M,- Y om, (11.2)
! f—l

TAC My — YRCI0 MOJIeH [-ro KOMUOBEHTA B CMECH.
Hockomury my = g/ M, dopmyay (11.2) MOMRO nPeCTABHTL B BHjE

1
‘ ¥, N
Xp — g M, L —ﬁ;;— (11.3)
B 4
=1

OcHoBHble HAPAMETPE! KOMIIOHEHTOB NPHPOARHX Ta30B, HeoGXOMBMEIE A pacue-
TOB, mpHBeeunt B tada. I1.1.

i1
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1L.2. INIOTHOCTb I'A3A KB TYA30KOHJEHCATHOH CMECH

Onamii w3 CCHODHEIX NMAPAMCTPOB, XADAKTEPHIVIOIMK A3, — MAOTHOCTD, T, €.
Macca E,‘I}IHHLLLIJOG’&‘I\-IEI raza. PasMepHocTh 1tnotuoctu B cucreMe CH — gr/m®, i ocn-
creme CI'C — rfem®. FlaoTnocts rasa naBeCTHOTO CocTaBa OUPCASIAETS] KaK CyMMA
MPOHZBERCHHH ILIOTHOCTH OTREMBHBEIX KOMUOHEUTOD p; Ha X ofkemioe (Moasipnoe)
cofepKalie X

13
-\
p=3 Zp (IT.4)

i=1
BAH N0 H3BeCTHRIM MOTEKYAADHLIM MACCAM

I

p= X XE;"HL-"QQ,‘}. (11-5}

i=l

[laoTnocts Cyxoro raza npu T 0 g oOpelesneted i Qophyne

_ pTe o
O Py T?fz-_ 283,58p, ok (11.6)

Tle py — WIHTUOCTh raza npn 20 °C u 760 My pT. ¢T., Krfv® 2 — Kodh@MLUenT ChepX-
CHHMAEMOCTH Tasa npu pT,

Lean s raze copepxarest DongHbe TApH, T. €. Brarocolepxanue W > 0, niot-
HOCTL Taza onpejenseTcs o Qpopmyne

53T 2W
na = 28"},38{;}] _?_pz_ [I —:— 0,0(}313?12“ ( po-]'[ . p\};]‘l )}’ (II.T}
L

[AC Pe.n ~ WIOTHOCTE HACHMEHHOTO BosAnoro mapa, kr/m®; W — srarocogepia-
HHe, oliperengeMoe coraacro m. I1.7; p, ;g —- JaBnenuwe HacHWENROro BOLTHOrO
napa, Krc/cu®, . '
3BAYSHHT £y n U Pp, 1, NpHBetens 8 Tabn, 112 Tlonpaskn K wioTHOCTH CyXoro
raza Ha ero BAAKIOCTL o gas aasiaenni 730—790 M pr. or. npHBegenst B Tadd, 11.3.
B rdsokonJeHCATHBIX CKBAMHHAX NPH 3HAYHTCABHOM COJEPHANMH KOWIEHCATA
ICIOTHOCTE CMECH ONpejenseres ho gopMyde

_ e -1 Pulx

Pox e 0.y (11.8)

rile p, Px — IJOTHOCTL I'a34 W KOHIEHCATd COOTBETCTBENHO HOCHE CeNapaTopa mpH
20°C 1 760 mm pr. or., krfv¥ @, — ACOHTH T34 M KOHACHCATA COOTBETCTBEHUO
npn 20 °C u 760 Ms pT. oT., u¥eyT.

[pn Tex e yeaopuax

_ e
a, =24 M (I1.9y

[le 0 — KaKYwnicad obkeMBHil koadduiuent xownencara, M, — Moderyrapuas -

MACCd KOHJEHCATA, IRAUCTHA KOTopoH InA HEKOTOPHX MecTopoxneuul CCCP npH-
Beyleibl HuMe,

Moackyanp- Monegydap-
MecTopdxmeaus HiA Macca, Mecropom gonne Has Macca,
KT KM KT/KMOIE
ByYKTETBC KOG (rra- ¥pourokcrpe Lo t20
allbilbie Yenosna) . | 198 ITaTIHKEKoe e 170
) agjaunckoe . . ., 5 Opeudyprekoe . L . qa
Jl—:'gt‘].reszmc}ipe L 115 Haumokae . . . . . 133
CPECTHIICHgRge | |, | 136 Kupiyangenae - . 125
Mactupenge e, . 121
Maltkonces,. o . . % - 115
18 hﬂ » .
L]

Tadauwuwa 1.2

3asHCHMOCTD JAOTHOCTY H JaBJeHMs HACHIMEHHOTD BOAHHOID Napa
07 TEMNEpaTYPLL

L a1, Po.m, Ms.m, Yam, 5 Pa.m, Fo.n,

c Kriyeme wyim? KoMt urim? P e wrefoM® KT/M?®

] 0,00623 | 0,00485 0,03634 | 0,02576 | B4 | 0,15298 | 0,0908
1 0,00665 | 0,00619 0,03833 | 0,02722 | 55 | 0,16051 | 00,1044
2 0,00720 | 0,00556 | 0,0408% | 0,02875 | 56 | 0,16835 § 0,1092
3 0,07720 | 0,00594 0,04325 ; 0,03036 i 57 | 0,17633  0,1142
4 0,0072 0,00636 0,04580 | 0,032205( 58 | 0,(8504 | 0,1193
a 0,00899 | 0,00679 0,04847 i 0,03381 || 59 | 0,19390 | 0,1257
i} 0,00933 | 0,00726 0,05128 | 0,03365 || 60 | 0,2031 0,1302
7 0,01021 | 0,00773 0,05423 | 0,03758 || 61 | 0,2127 0,1360
8 0,01093 | 0,00820 0,05743 | 0,03960 || 62 | 0,2227 0,1420
9 0,01170 | 0,00882 0,06057 | 0,04£72 | 63 | 0,2330 0,1482 -
10 0,01251 | 0,00940 0,06398 | 0,04397 | 64 | 0,2438 0,546
L 0,01338 | 0,01001 0,06755 | 0,04623 | 65 | 0,2560 | 0,1G630
12 0,01429 | 0,0[056 0,07129 | 0,04864 | 66 | 0,2666 0,1682
13 0,01526 | 0,01134 0,07520 | 006115 || 67 | 0,2778 0,1733
14 | 001629 | 0.01206 007930 | 0,05376 | &8 | 0,2812 | 0,1827
15 001738 | 0,01282 0,08360 | 0,06659 | 69 ! 0,3042 0,1803
16 0,01853 | 0,01363 0,08809 | 0,08935 || 70 | 0,3177 0,1982
I7 0,01974 | 0,01447 0,09279 | 0,06234 | 71 | 0,3317 0,2064
18 0,02103 | 0,536 ! 0,09771 | 0,06545 | 72 | 0,3463 0,2148
9 0,02239 | 001630 0,10284 | 006868 | 73 | 0,3613 0,2236
20 0,02383 | 0,01729 0,10821 | 0,07205 | 74 | 0,3769 0,2326
21 0,02534 | 0,01833 0,11382 | 0,07557 j 75 | 0,3831 0,2420
22 0,02694 | 0,01942 0,11967 | 0,07923 | 76 | 0,4098 0,2516
23 0,02863 | 0,02057 0,12578 | 0,08302 || 77 | 0,4272 0,2515
24 0,03041 | 0,02177 0,13216 | 0,08696 | 78 | 0,4451 0,2718
23 0,053229 | 0,02304 0,13881 | 0,09107 || 79 | 0,4637 0,2824
26 0,03426 | 0,02437 ! 0,14575 | 0,09535 || 80 | 0,4829 0,2933

[Ionpapﬁu K ILIDTHOCTH CYXOToO

Tagunuwuwa I1.3

raza Ha €ro BJaXKHOCTDh

FLAOTHOCTD Tloupuapsa, " npe TeMmepatype, C

cyxalo Caza, -
trfw? 1o 13 20 ‘ 15 30 35 ‘ 0 15 30
0,4 +1.2--1.5]--2,0] +2,7|-1-3,4| +5,5] 16,4 |--7,0( 185
0,5 +07|-l08| 41,2 +1,5|+19| 24| +29]13,51-]-4.3
0,6 404140511061 407! 091--1,01 1,211,471 -]-1,6
0,7 +0,1|40,1- 0,2, 50,2|4+0,2}{-10 0,0 —0,1]—0,3
0.8 0,0(--0,1'—01; —-02]|-.04]—-06]|—-09]|—13 ;}ﬂ
0.9 02|--0,3;, —0,4|--0,6|—0,8}—1.2 E!l_ﬁij-’—'— R 2208
1.0 —0,3 —0,4[_0,(3 —08|—1,1| —1,6 h ' 3.9

%
*

%



Jas IPAKTHYCCERX DACHETOB 4ACTO HCUOMBIYETCR OTROCHTETLEAA IIOTHOCTE Td34

No BO3IYXY P, PABHAS OTHOWENRIG IWIOTHOCTH Ta3a P E ILIOTHOCTH BU3IYXA Py, BAATOH
IPH TeX e JABNCRNH H TeMmeparype,
p o= pipa-

OTElOCHTE.,‘IbHﬂH MAOTHOCTL }’ﬂﬂﬁHa TEM, YTO e 3IABHCHT OT TEMHEpﬂT)"pr H JARIeMT,
ecan npedeGpeds PASNHYHCM B KOSPHPHUNHEUTAN CBEPXCHMHMAEMOCTH BO3IYXa W rasd.
TIpH oupelenctis oTUOCHTENhHOA NAOTHOCTH FA3& CAeyeT HMCTh B BHILY, 9TO HOPMAIb-
HBIMH YCAORHAMH B PusHEe cuntawres 0 °C » 760 My pr. of., B razopoff npomsimmen-
BOCTH LK onpetedeHnd oftemon rasa — 20 "G n 760 xy pr. of. [L1oTHoeTs BosRyXa
couThETCIICRHo paBRa: wpi 20 °C u atMocdepuom zapaerud pp = 1,208 wriw®, npn
0°C 1 ToM Ke jaBReRHH pp = 1,203 kr/y’.

fipumep, PacocynraTh IOTILONTE Fa3d 3403HHATO cucTaBa npd g - - 180 wec/om? o f =
i

PacuseT IOTHOCTY taad npi 20 °C u 760 MM pr. ©T. Mo ero coeTaBY NMpHEegel B Tada, 11,4,

Tagawuwma I1.4

Pacuer maoTsocTH rasa

COCTUE Ca3a Xp .o, P; {no Tagn, 1114} f %
CH, 74.10 0.667Y 0,1949
CaHy 7,18 1,2640 0, 0864
C,Hp 3,47 1,872 0,0630
Cqilyy 0,76 2,4859 00188
CiHyp Lt 2,51 45 0,0423
Csilye 0,57 3,021 0,0183
CrHye 0,32 3,221 0,010
CoHre 0.63 3 543 0,0225
N, B, ¥ 1.1651 T, 0700
Hy5 2,00 1,434 00,0286
Ciyy 3,00 1,812 0,0585%
5 .
Nx; — 100,00 N, = 09162
Ny - 091492 wriwd, ?} == 0,124,205 - 07628,
ITo dopwyae (116} opeaEsvan 2 — 1, DOGYYHM
150.293 -
p=009192 —— = 129,04 krim®.

1,0332-303

Hpusep., OUPCASTHTE NOTIOCTE FAIGKNIACHCATHOR CMCCH Irn CTRAYOIHE HoXgoHB X
MAHHEIX: TUIOTHOCTDL T@24 MooNe coetapaTapa Npd 20 °C w 760 My pr. o p s - 0723 wrim? (p .
= 0,6), DAOTHOCTL BONAENCATA p, — 710 KI7MP, CopepMaiue KOUACHCATa B Iase 300 oMM,
LeOUT rasa 200 Teie, M%CVT. MOACKYIApRHAR MaCCh Kougeicats M — H40ur/xvons. Oiipegsioien
CYToUNRE Je0HT Ko 3elcaTs

Qx = 0,3.10-2.200- 108 =60 w3/cyt.

Ho dopuyae (I1.9) paccumTiaem
740

g =24 m =H9,2.

Ho gopuyae (10.8) wadiien g, .

_0,723-200-10% - - 74060
P = "o00 10% F 119,260

= 0,912 grim?,
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.3, KPUTHHECKHE KW MNPUBEJEHHBLIE DNAPAMETPL [A3A

Ocuosuble MapaMeTpls, XApaKTepu3ywiie COCTOSHME Iazd, — o0beM, JABJIeHHC
H TeMyepaTypa. ¥ papHenne, CpA3MBAlOWes STH NAPAMETDR!, HASBIDAETCA YPABlHeHHeM
COCTOSHNA [aza.

¥ papnende COCTOHHUA KIEANhIHX FA30B gV == RT noavueio U2 yoaoBMA OTCYT-
CTEHSR MEMKMOJeKYAADUOro BaaHvoleficToua 1 ofbema MOMeKy.l. (MHAKO MOREKy bl
peanbiiy rasos HMelr HKonednbe paamepbl M OKA3ERAIT 31aYTTelbHOE B2alMaoe
BAHANKHE, TOATOMY JIIH XADAKTEDHCTHEA pCa..‘IbilbIX Fa3on UeCHXOULHMb JOoHOMHHTE k-
HBEE (Xapﬂl(’fe]’j]'{CTH‘IECKI‘IE) MADAMETDDL, ChA3ARNLE ¢ QnpeleTedlublM 1I0TeHODHANOM
MEKMOMCKYIADIOLO R3AUMOAEHCTRHA. Ird 1ADAMETPL XADAKTEPHAYIOT PACCTORHHE
MERMONEKYTRBROTD BS&HMU,&E}‘:{CTBHH G 0 MHARMATLHYI0 TOTeNIATBENYID 3HepTHID
coyaapenna g;.

Jns seuecTs, MOMEKYAW KOTOPWX XAPAKTEPHIFIOTCH JTOCTOANHBIM HOCHMMETPHE-
HBIM PACTpeleielned 3apALa (ROASPHLIX BEIIECTS), FOTEHUHAT MEMMOIEKYASPHOTO
BS&I‘IMUJ.LEI&,CTBHH XEP&I{TEpI‘I:’)}'CTCH TAEAE NHCKOTOPRBEMI  JOLOMAMHTEMBHEMHA napa-
METPAMH. B KAYECTBS MOMAPRULIX (‘.OG,H,}IH(‘.HH}:II MORO HE3DATE COREHALTYIONS D Hpa-
RYKUHH CHBAMHI pBONY, BEOIWMBE B CERAMHAY MeTam, COMIHyin KHCJ’[OT}", E caiato
OSBRI BOITIRCTRAM OTHOCHTCSH C(‘.DOBO,H,OIJO,E[. Bee YEMes0noponHbIe KOMIOHe T -
ROLBROTY Fa2a, 8 TaKHXe 30T H }"]".r[(‘.l\'l‘ICJlNﬁ Fd3 OTHOCATCS K HEMMIADELIM COeIHHe-
HraM. Ofcfiuennee Ypasuenna COCTOAHKA DEANLEHBLIY TAI0R, KOHCTAHTEN KOTOPOTo
HEROCPEICTRENIIO (DRI Bl ¢ OMUCANHREINKY XAPAKTEDUCTHUECKHMH TADAMETDAMH, 1o-
CTpUEHHbIE‘ Ha CTpO]"Oﬁl TE(JPETH‘IECI(Oﬁ (QCHUBE, CIOMKIE 149 HOMONBIOBAHAS B CLRA3MH
C TPOMO3ZILKCCTHIO PACYETON, 4 MACTe ¥ © GILYTOTBREN NeofXOIMMbIX Jarubix. Tlostouy
JUIA PACYETS COCTOAHWA PEANBIHX ra208 B HX CBOTCTD OCHOBBBAWOTCA O6LITHO HA
SKCTIEDUMCTITATBHEIX ATIITX, HCIOMs3VeMulX AHHO NENOCPCCTERUTO, AHGD 1ad Lio-
CTPORTHA SMUMPHUCCEHY dopMyn Hnu ypamiednii.

P HHMEREePHWX PHCYCTAX YAM: BCEIQ NOABIVIOTCH OGOGMIENIILIM YPABHCHHEM
Menpeacepa—Knauclipoua, b KoTopoe #s0HTCH KOa(pQUIHEHT, VYRTHIAOMEHE OrKIO-
NeNe PeANDIEX TA300 0T 3AKOHA HAeanblloro, Hadpaluuil KosbguiueHToM crepX-

CHHMAEBMOCTH rasa,
pV = 2RT, (11.10)

3aMeHAD YAeabusl ofbeM ILOTHOCTEID TA34, LNOAYTHM 310 Ke YpaBReHHe s Goree
PACHPOCTPAHENHOM BHIE
g =pzRT, (Ir1n

rie z — Gespasmepunill Kosthmment CRepXOKHMaeMoOCTH rasa; R — rasosas mo-
crogeHan, wmC

Kpuruvecknm uasbisaetcs TAKoe COCTOSHHE BENECTHA, MPH KOTOROM TLIOTHOCTE
BEnECTsd H €T HACKUERHONO Mapa panlkl Apy¥r apyry. [lapamerper, cooTseTToyiO-
MHUe ITOMY COCTOAHHI, NASHDAOTCH KPHTHUECKHMI NADAMETPAMH,

L1 APHPOLNOTo 1438, ARISKINETOCT CMEChI0 YTIeBOIOPOIREX B HeYDIenoIopol-
HbiX KOMIIOHENTOR, EPHTHUCCKHE HADAMETPI OADEIeNAIOTCH Kak NCeBIOKPHTHUECKHE
mo COCTABY Tasza.

Korga upupoinutii ras cozepsut Merbie [0 06" BHCOKOKHTSIIEX YTAEBONO-
poibiX @dpakuif W HeYrnepoLopojHHX KOMTOHEHTOB, 1CCBAOEDHTHYECKHe 1apa-
METpEl ODPEIEIAoTcs 10 JopMynan

1

Po.cp = Y X1Pup is (11.12)
i
i3
T]'I.I(p=2 X Tup i (I1.13)
-1

rOE i, yp —MCCBROKPHTHYECKOR Aannerte raad, KreieM?;, Ty, gp — MCeBA0KPITHUECKAR
remmeparypa, K; pu ¢, Tup; — KpUTHYECKOE JaBJeHre H TEMIEPATYPA [-TO KOMIO-
HEHTA COOTBETCIBOHHO, olpenrensmembpe no Tadl. [1.1; x; — mazapuce (0fLevHOC)
cofekanie {-To KOMIOREHTA.

JIM% rasop rasoKoHIEHCATHMIX MeCTOPOMIeHHH, a4 TAaKKe rasos, ColepralHX
cepive 10 06. % TEKETnX  YTResOmOpoNHLIX H HEYTAEBOLOPOAKLIX KOMIIOEERTOS,
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dopuyan (11.12), (11.13) nswor norpemnocts. JT03ToMY A pacieTos, TpebyIOIHX BLI-
COKOH TOUHOCTH, CAENYET HCNOAL3CEATh QHOPMYJDI

Piu.wp = K202,

T, Kp K2_],
n )
K:Exf %, (11.14)
] Pup ¢
1 it n [ L _]__ g
! =7 E E x5 LiTwp i/Pup 1) L E (Tup jiPxp i) 4 ] .
=1 j=1

[1py OTCYTCTEMH AHHLIX O KOMIUHCHTHOM COCTABC GpaKupi C. - B ang rasobLix
MECTOPOKACHHA IICEBAOKDHTHUECKHE NapaMerpst STHX (PSKUHH MOMHC 34MCHHTH

“ g
(;;%KM_ pn_Hp, KrCl,JrCME
' T ' 55 L —

i T —
750 | l

750 | l

&89 &_ - .

\ “0;’,917, ﬁ
- G — - Lo % ,y |

2,7 >
,/' ’ 75 "‘N\ Y o P

540 7/( S R N [ e }\

N 0% \__‘3 |
B

w1 111,

e 2o fad B0 186 EOO Teg 240 g 120 mg MR 187 A0 220 A4
Maonewyrnaphas Mg Cca

Puc. 11,3, NcepArkpnaTrHYeckHe TeMpepaTypbl (2) H AaBnenus (&Y pas CiHys + B

KPHTHURCKHMH I1apaMeTpaMi Tentana. Jlns rasokoHIPHCaTHLIX MECTOPOXKAEHHE J1CeB-
JOKpHTHYECKHe napaMeTpst C; -+ B onpenensoTed o FpPaguKan puc. I1.1 & 3aBucH-
MOCTH OT MOJIEKYAAPHOR maccil.

B ToM camyuae, ROTIA KOMITOHCIFTHEIH COCTAR TA3A Heir3BeCTer, NCeBROKPHTINE-
CKHE NAPAMETPL MOKHO OMPEAEIHTH 110 OTHOCHTENLHOH MIOTHOCTH Ta3a (puc. 11.2,
11.3}. Nipx Hanuuud B rase a3cTa, CEPOROIVUPOIA H YIMEKHCAOYQ raza B NCEBROKDHTH-
YeCKHe Napamerph! BROLATCA LONPABKH € COOTBETCTRYIOI(MM 3JHAKOM.

[IpUBEICH HbiMH MAPAMETPAMY HASLIBAINTCS OTHOWEHHA COOTBETCTRYIOMMX napa-
MeTPOBR K HX KPUTHUCCKHM AnAYenHam

Pup = P{ Py
Top=TiTup: (11.15}

Ipupepesiibie DapaMerpel RPUPOALOTO Ta3a olpeJensloTes  Kak OTHOLICHHA
RABNEHEA M TEMIEPATYDLl K MX NCEBUKPHTHUECKMM 3RAUEHHSM.

KpuTHueckHe # NPHBCAEHHHE NADAMETPE NUSBONANT HCHOAB3OBATD NPUHLHN
COOTDETCTBEHITRIX COCTOSHHE JnA ONpencHesns KoahPHORenTa CBePXCHHMACMOCTH,
BAJKGCTH H HEROTOPHIX APYTHX Xa8PAKTCPICTHK asd.

HPHHLLHH COOTDETCTRERITIY COCTOAHRA S4aKAWLACTCH B TOM, UTO €CAH ABa HJIH
HECKONLKO REulecTD, YAOLMETBOPHIOMAX OJITOMY H TOMY e MPHBCICHHOMY ypaete-
HUIO COCTOAHHS, HMCIOT OAMHAKOERE JEA M2 TPCX TPHBENENHEX NAPAMeTpoR, TO H
TpeTHil npueeaenHEI DapaMerp OyICT ¥ HUX TAKIKE OHHAKOE. Tak KK B KPHTHUECKOH
10UKe NPHBEAETHbE TAPAMETPH OANHAKOER W PABHLL CAHHMNE, KPUTHUECKHE COCTON-
HILH BCCX BEUIECTB SEMHIOTCH COOTBETCTBEHHLIMA,
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B obulem cAyYae CIHHCTO NPHBEICHHOTC YPABHCHHA COCTORAHWA, CNPABCAIHBOTO
ANF BCex €3 HCKJIOUEHHH BCILECTH, HE CYIIECTDYET. ()qnake AN BemecTs, OTHOCH-
WHXCST K ONHOMY THiYY XWMHYECKHX COCNMHEHHA M MMCIOUHX fnH3KHe 3NAaveHHd
KPUTHUCCKHX TIAPAMETPUB, 33KOH COOTBETCTBEHHBIX _COCTOAHNE COBMIOIARTCH.

i

Prp » srcfen’ -
Prc. I1.2. NceBUoKPHTHYECKNE ARBAES LA T —
uas {g) u TeMaepaTyps {(9) opupo - ! ! -
HMX FA30E. | — " ; 2
I — yrieEozopoflire raakl; 2- - cM2 & ol — T
rasob: 3 — MNPOAYKIRA FalokolfeH- “‘?7-.._‘ o
CaTHHIX CHEAMKHI @G f- i . i L

47 | : I

Puc. 11.3. MoNpABKE K NCEBUOKPHTH-
YECKHM AABREHHAM () W TEMNEPATY-
pam (), ogpejenteMmus Mo pre. 11.2
AW TainB, COAEPKAMMPX NRHMECH.
Ilpuseen: 4 -— HyS: 2 — COp 3 — N,

on R

N

I
™

;\

& adcomamoy JaBaen, Kic/em?

i
1
P
T

g adn:

75 J
5 4 5 il &

Cedepreanue neyasebodamadvooy womnosenma, 00.%

fia
=
oy
=1

Ilpx DaNHYHH E Fale KOMIOHEHTOB, OTHOCHIMHXCH K JAPVTOMY KJACCY COCRHHC-
HHH, TOUROCTB DPACUETOD IIPH HCIOAL30BAaHHH COOTBETCTECHHBIX COCTORHUN  YMelb-
MacTe B TeM HOabUieH CTeNeHH, uen BHEIE COAEPMKAHHE STHX KOMITONEHTOB. B zTom
CAyYac HeOSXOMMMO BHOCHTH OIPABKH, KOTODEE CNpEReTgoT nu00 No AONCNHHTEN L~
HBIM TpadHKaM, NHGo BBOAA TPETHE Napamerp B NPHBEJCHHOE ¥PABHEHHE COCTOAHHC.

[Ipestep. PacciyTarh NCeBIUKPATRICCHRE NANAMETPR Ta%d, COCTAR H IIOTHOCTE EOTOROra
upneegen ©otafia, 104, )

PacueT Pyp B Tkp no dopMymam (11,12} 1 (11.13) npusenen B Tafa, [1.6. TToayyeno: Pyp=
= 47,06 wrciomd; TK = 418,37 K.

OIIpeJleJ'IHM KTPHTHIECK e I'.lSD-'\iMeprI TOTO e ['as3a Mo cro UTHOCHTL‘.‘IbHOﬁ HAOTBOLTH,
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Tabanuwpa I1.6

Onpepenenie KPHTHYECKUX gapieHHil u Temneparyphl

Tadbnuua IL6
Envannbl H3MEPenua BHik0CTH
EIRHE I o . oa ;

HAMOpe ] A K1 - ME KT MY H.o/m? Tvan Ibt-s/fi2
Kr'c.-':M‘-’ f 2,7778- 104 00,8066 98,0060 0,20442
Kr-u/m? 3600 1 35304 353040 737,34
H.c/m 0,10197 2,8325- 108 1 10 0,020885

Ilyaa 0,010197 | 2,8325- 10 0,1 ] (,002088
bt s/ft? 4,8824 1,3562- 107 47,880 478,80 I

i
KPHTH'ICCERE DapaMeTpLn | [CCBENKPHTHTISCEHE
KOMITOHEHTOR NapaMeTnLr
. ) Conepmanne
CocTae rasa a6, o
Pase. T, K Fxp.ade: Tupr K
KI'C,CM* KTC;CM -
Cli, 74,1 46,95 tan, 55 34,79 141,22
CyH, 7,18 48,76 306,43 3,72 32,83
CyHy 3,047 13,33 369,82 1,16 12,46
£-Caldey 0,76 37,19 ; 408,13 10,28 3,10
n-CyHig 1,68 8,71 : 425,16 0,65 7,14
£-Caldey 0,57 34,46 460, 39 0,19 2,62
A-CoHy, 0,2 34,35 469155 0,11 k50
Caluy 0,63 30,72 RO7, 35 0,19 3,19
Ny 6,00 31,65 126,26 2,11 7,69
H.5 2,00 91,85 WT3.G0 1,84 7.47
oy 3,00 75,27 304,20 G 0,13
100 Pogp = Toowp —
476D = 218,47

1o pre, T2 10 00, 00abayAch KPUBOYE Hush Fai0KONZRNCUTUR Y Mes TADOWRACHHT © 0TG-
CHTEABHOE 10VIOC T !T 0,763, HAXOZHM KpATHUECKHE DADAMETRM, . .

KpHTHUECKOD DABASHHE ONPEREVTHEM N0 OCHOBHOMY Tpaduky: g, — 400 kresem®, Hallgem
HOITPHBKH: Wa conepmanue 11L,S {2 o6, B) 0,8 mrojem®; na GO0y (3 o %) + 1 wrciow?;
Ha as0T (6,09 o8, %) — 0,7 wresem?. Takuw  ofipasom fep = 46,5 - 08 4 1 — 07 =
== 47,0 RKr¢/omd,

Kpuruneckaa Toumnepatypa, ONPCACASHHEA B TOM e JJOpALKS,

Trp — 220 | 2—1,8—1,5=218,7K.

fTpusen. PACCINTATL NPUMBefCHIILIC NEPAMCTPM IJA I'ésa Npenslgyllers npHMepa Rpu
p = 150 grefem® 0 T - - 308

1o dopayaar (E115) waxogumM:

Pp = 150/47,60 —= 3,15;
1.4, BA3KOCTh NPHUPOJAHOID TA3A

Top == 303/218,37 = 1,388.

[ox BASKOCTBK rasd NOUHMAWT eT¢ CBOHCTBO CONDOTHEASTLCA IEDEMCIUCH KD
(J,TLHHX‘,IIHCTHT[ OTROCHTEIBITG ,:ipymx. CHJ'I}.:I TPeunn MEH LY ﬂP}"MH CACAMH Tasza ¢iu-
HRUNGH NIOMAAHR DPOOOPIHIOHANBHA  H3MENemnio CKOPOCTEH Itd eJdHWUY JJWHDL.
K(JSCI}QJH][H(‘HT OPOHOPNHOTATEHOCTH HA3EBACTCS Koaf})cpnuuen'rom abconioTio nau JH-
HaMuyeckoli BASKOCTH rasd. BAIKOCTL TaK e, Kak TEMAEDaTYPA, Jabaerne b ofber, —
DY HKIHA COCTUANHA Ta3a H MOMEeT DhlTh HCUOAB30BAINA I8 €r0 XaAPaKTEPUCTHRH.

TlockoNBbKY BA3KECTH ONpeleNsiercss Kak CHAA CIBHIA HA eTHIHIY NAOLANHM,
OTHECeRHAA K TPAQMENTY CKOPOCTH, OHA HMeeT DASMEPHOCTDL CH.A-Bpema/(aauHa)
MM MaccadAnKHA -spema. Tpusenanreg ofc pa3MepHoCTH, XOTR Goaee pacnpocTpa-
HENBI MYA3 u CAHTHRYA3. EIMAHDN H3MEPeHUA BAZKOCTH B DABAHYHBIX CHCTEMEX H
COOTHOIUEHHA MEXIY MMM TpubeleHul B Tada. 11.6.

Jna pepecuets azapanmol eIHHHMIG H3mepepHs (Mceag rpadm) B Tpebyemyio
{BEPXNAA CTPOKA TAORHIG) HeoOXOTHMUH MHOKUTEAD HAXOIAT HA NEPECEYeHHH CTOAG-
UpE H CTpoK. Hanpuwep, uToful BLIPasHTL 2alaguyio B KI-1/M? BA3KOCTL B nyasax,
neolX0IHMO ee BERIUMnY YMIKHTL Ha 0,35304.10%

BA3KoCTh IPHPOIHOTO 1'a3d, TAK HEe KAK U OTAENLHEX IO KOMIOHEHTOR, 34BHCHT
OT TEMIOCPATYPR H JaBIcHHS. PACUET BASKOCTH RPH 3AJAHULIX YIOBHHX MPOBOJAUTC A
B 1ea s1ana. CHavana ompeacaneTcs BASKOCTh IPH 3AJARHOH TeMIepaType H aTMoctep-
HOM TABRCHHH Har, A 3daTeM NOJIYUEHHOE 3HAUERHE My [EPECUHTHBAIGT HE 3aflaHHOE
JaBReIHE.
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I I—= | nmg-cfem? = 0,1 H-ofm? — 102 ¢I] = 10® mxll.

Onpenenenne fap VOKIO NPOBOAHTD AN THTHYECKHM NYTEM NO RIRECTHOMY CO-
CTABY Ta3a H rpaduyeckny cnocoioM 0 ero oTHoCHTeARN0HR mnotnogtH. Bropol cno-
cof Gosee yIo5CH ANS OPAKTHYECKHX Pacyeror, e TPCOYKMNUX BLICOKON TOUHOCTH,

a
A g mnaec
a0 ; ‘ [ . [ .. |
a0 - - . _ .
F=isge
B 730
}’5"
— :
i me—— =
b ' == e
 ennn
; ==
43,0078 i -
a5 a.5 L7 12 3 L% i
& 2
a0020 "—|—r 8020 F.l —r
G075 —— . | — 0015
= uﬁ
L

80010

ol

80005 ="

1
05w i 075w e
H,5, 08.% 00, 0. %

Puc. I1.4. 3aBycHMOCTE BAIKOCTH YTNEBROAOPOINLIX TU3OB 0T OTHOCHTEALHOH IMOTHOCTH rala
no BoiAyxy {2} B APTIPAEKH H@ BHAROCTE JIA Fasos, copepkawux H.5 {0}, N, (8) n €Oy ()
11.4.1 OmpenencHHe BH3KOCTH ra’a
npA  armoc(iepHom NaBReHHH TpauuyecKRM cnocobom

BaskocTs rasa OpM aTMocdeploM AABICHMM M 3aJadHON Teunepatype ompenc-
AATCH 0 OTHOCHTENBEOH NIA0TIOCTE Ta3a o TpaduKy, TpuBelcHHOMY Ha puc. 114,
Tlpu 3T0M BAMAVHE BEYIVICBONOPUIHLIX KOMIOHEHTOB YUHTADAETCH BBEIEHHEN Nonpa-
BOK, KOTOpEE ONPCIENROTCA [0 JMIONBHTEALHLIM Tpadukan, A7 COOTBETCTEYIOULIX
KOHIEHTPALMH $THX KOMIOKCHTOD B raze. 3HAUEHHA DONPaBOK QKA GbITE BEIUTEHH]
H3 3HAUCHHA BAJIKOCTH, ONpPEAeNENNOA 10 OCHOBHOMY rpaduky.
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Apesep, PAccudTaTe BRyKocTh Opn atMocdepHOM Janaewuu u 67 7C (340 K rasa cae- Tadaumna [1.7
mywtlere encTaBa; CHy — 74,10, CoHg — 7,48, O,Ha — 3,37, A-CyHyg — 1,68 f-C‘Z-Im —_

U768 f-CaHge — 0,37 n-CoHy — 0,57; Celdyy — 0,63 Np — 6,08;  HyS — 2,00 €O — MIpumep pacwera 8H3KOCTH raza mpa aTmocdiepHOM nARREHUM
3,00 of, %. OTHOCHTEARUAd NAOTHOCTL 1434 PACCIHTWEAETCA CnncobaMB, NpUBECHHLIMRE

B . 11.2, Ang AouHE0eUD codTakd oud papua p = 0,783, CooTs i . i _ o
Mo pec, 114 oupepenstem and p = 0,763 u £ — 67 °C ?FII;B Xy ‘ 1y P %y \ My | I’r""ff ‘ ¥y VMf * V—Mg
Bap = 0,0112 —0,0005 — 0,0001 -—0,0002 = 0,0104. —_— - -
‘ o CH, g, 74110 00123 G,00511 16,042 4 (M2 (RIS 2,a678
11.4.2. Ananuruueckoe ompeaerenye BAIKOCTH CoH, 0,07 48 0.01H 0, BU07 & 36,058 5,435, u,ou'iﬁ 61101
Hpd aTMOCHEPHOM AARJEHHA Cs Hy 0,0457 0,008 0,000 1 44,004 G641 U,0020 0,7938
i-0Hyy 0076 0,008 0, GO00T 58, 120 7,525 0. 0005 0,0579
" e Pacuer |i,; M0 H3BECTHOMY CO- a-Cylly, B U16S 0,085 BOn014 L& 120 7,623 6,0010 0, 1961
Har, € \‘ ! // CTABY Taza NPOBOIHTCA A0 QOPMYIE E-Cpllyy 0, B57 0,007 8 0,00004 72,181 8,404 0, 003 0,0484
/V 2 CyM,. I}, 0032 00078 | g.p0002 | 7215t 8,494 00001 00272
z CoHya 00003 0ony2 0, Ho04 BL,1TH 9,368 0, 0003 0.0584
" V’ﬁ_‘ MNa 0, 09 g, 0147 g,gg(i]%g gﬁ,géﬁ 2,293 00063 8.?}?23
” ik M 135 0,000 0,0148 . 4,08 (BT 0001 & JHEGT
6028 74 T—— El Heks ¢ &, 0, 0300 0,068 | 0,00060 | 14,011 6,63 0, 0033 0, 1980
/ “ / » R ‘ 8
/ -~ 3w VMg ¥ = pa
0015 5 e » i1 00564 | = 1.5597
, / / % (I1.15)
£ %/ rie Ji; — BA3SKOCTE NPH Py H T i-r0 Tatnuuma JILE
A A" -~ Kownosemma, Il x; — vonApHaw 3uaueHHe WKTETPaNa CTOMKROBEHMH Q. npH pasimgsmx 7%
a04a12 7’3 = [ (00heMHAR) KOHLUEHTDANHS (-T0 KiOM- i
// / NOHEHTa B Fase, AOAH  ©JHIHILE; Ads HEMOAAPULIX KOMIOHEHTOB
’4 g /% M; -~ Monekyaspuas  Macca  (-To
1017 KOMOONEHTE, oupenensemas M3 T Q. T+ ) T 0y, T Q.
o068 = /L?_E’i/’//% ragn. 11.1, ¢ ! g ¢
/Aﬁ'_,//_-::f:: BenHuuna p; ONpenenfacTea C | —
%//;‘T{_ﬂw_-—" ]'lOM:meiO rpapHyIeckux  3aABHCHMO- 0,30 2,785 1,25 1,375 2,8 1,058 4.9 0,9305
/’:::_.-—- I CTEH BEASKOCTH HHAWBHIYAILHLX 0,35 2,628 1,40 1,353 2,9 1,048 ] 0,9269
a0k — KOMOOHeITOD 0T TemMnepaTypid Aulio 0,40 2,492 1'45 11333 3,0 1,039 G 0,8963
! 7 54 10d 154 1.0 pagc:qwrbmaemﬂ ARANHTHYECKHM Cno- 0,45 2,368 1,50 1,314 3.8 1,030 7 0,87727
- . . coooM, 0,50 2,257 1,55 1,296 3,2 1,022 8 0,8538
Puc. 1.5, 3 k a 3- f Al , ) 3 LR 1 3 y
Fein TEOmE GT . teMMepATYDE NpH  ATMOCHED- Tpaguyeckn f; onpeneasercs 0.55 2156 | 1.80 1979 33 | 1,014 9 | 08379
oM JARMEHHH. no puc. 115 Kak Pyr 318 KaXHoTO 0,60 2,065 1,65 1,264 3,4 1,007 10 0,8249
) — reaud; 2 __S BoIEyE;, b — a:'m'r;é_ 4 — yrae- KOMITOHEHTA. {)’55 1,982 1_"7{) 1’248 3,5 0’9999 a0 ; 0’7432
<HCAwfT  ras; & - CCpnpo ; -— MeTaH; ‘ i
I;"m—“h_;-runz;i;' 8 ~D9'ra1"11;0p05‘ 9 - nponde; fMpnMep, PACCIHTATL BAIKOUTE UL 0-39 1,608 1,75 1,234 3,6 0,99§2 30 0,7005
10 - wagbyvam; 11 - w-ByTam; [2  H-neuvau; AHATATHECKHM CrocnBoM To MEXOZRIM 0,75 1,841 1,80 1,221 3,7 0,9870 40 10,6718
18 — H-reReall; l"'Ht _HI—I-QEHT&H; 45 - H-OKTaL DALY (PeILLYLIero JpHmaepa. 0,80 1,780 1,85 1,209 3,8 0,9811 50 0,6504
46 — u-pomum; Ir — H-ARKAH Onpepensden no prue. ILS p, wam- 0,85 1,725 1,90 1,197 3,9 ,9750 60 0,6336
ZOTO KAMIOHenT: npd 67 °C. 0,90 1,675 1,95 1,186 4.0 0,9700 70 ! 0,9194
Mo Tatu, 1] Ha%0gHsM MOMCKYISpUEE MACCH KAMAOTD KOMOOHEHTH. 0,95 [,A20 2,00 1,175 4,1 0,9649 &0 « 00,6076
lio Qmpg‘%’gl(g ([[.16) pacenUTHBAEM BM3KOCTL [A34 34TAHIDID COCTARA ITPH ATMohepnan 1,00 1,587 2,10 i,156 4.2 0,9600 a0 ‘ 0,5973
J;ZL;‘:IT:E/IP::I.“(U;IIML‘ ;i‘z.muue H peayabTaTH pacueTa NpHocgern B Taa. [1.7. Mokomasa seavina }:?g %:2%2 g:%g g:i‘;g i:‘z g:gggg égg g:gggg
lar = 0,0064/4,5597 = 0,0124 cIl. 1,15 1,482 2,40 1,107 4.5 0,9464 300 0,5016
. 1,20 1,452 2,50 1,093 4.6 0,9432 400 0,4811
AnansreuecKull pacyer W; 1popoauTcd IG GopMyne 1,25 1,424 2,60 1,081 47 00,0389
VAT 1,30 1,399 2,70 1,069 4,8 0,9343
My = 0,002669 — i (11.17)
a8y,
fIpumen. PacoiUTaTe BA3KDCTB mMoTAHA By UPH TCMACRATYE 67 °C,
rae Qp — HHTErpal CTOKHUBENHI, onpeflensemblil nf HENOMAPHLX BEIECTD MO Iio Taa. [1.] HaXomHM BIA MeTana M = 16 042 o = 3,608, (g/k =-140; & — 0).
' T Paceyntaem Beauysny 7 o— (67 - 273) 148 —= 2,40,
11.8 & 3seuemmocTd  orT 77 .= ——-—— AN  TONAPHHX  KOMOOHEHTOD — (10 o ram IL8 aon T* = 2,43 naxomam @, = 1,103
. (eik); T dopmyae (IT.17) pacCHUTLIBACM B3 OKOCTL
tata, 11.9 B sasucHyocTy o1 77 u 8. I
3nauenns o, (8/k;) 4 6; — napaverpw, onpefensemwc no Taéa. 11.] (aan neno- _ 0,002609 1716,042.340 _ 0.0123 ¢l
. . Hen, = ) =Y '
AApHEX BeinecTs & = 0). 1 3,8082. 1,103
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Taduwuma I1.9 11.4.3. PACHET BA3KOCTH IPH 3AJAHHOM JABJIEHHM
Juadennn UHTErpata CTONKAGBewUit S, ANA NOISPRBIX KOMIOHEHTOS Hnsi onpelenenns BASKOCTH TA3a NPK 33JaHALIX AABACHWU J H TeMieparype T
HEeOOXOAHMO CIeRYHIee.
& . OnBnm K3 cnocofo, ONUCABHLIX BLILIE, ONPEAEHTL BA3KOCTE Ta34 NPH ATMO-
7 CEpPHOM AaBneBHM W Temnepatype T — Har
0 0,25 030 0.73 " ' ' 50 . 2. HaliTh kpuTuveCKue W NPUBCICHHEIE NapaMeTps rasa cormacho n, 11.3.
1éd e P 1 el o B a
‘ ’ 3. o rpaguky, npuseacknomy Ha puc. [1.6, ana walinenseix pr, u Trp onpe-
DedauTh ¥ = Wy

0,1 4,1005 1,266 4,833 5,749 6,739 8,694 10,34 11,89 4. Ilo HJIiECTHbI.\d lta7 H ¥ DACCURTATE HCKOMYIO BH3KOCTDL NDH 3aJAHHLIX B
0,2 |[3,2626 | 3,305 | 3,506 | 3,914 | 4439 | 5,570 | 6,637 | 7.618 T — = f

0,3 12,8399 | 2,83 | 2,936 | 3,168 | 5,511 | 4.329 | 5126 | 5.874 P :

0,4 | 2,5310 | 2,522 | 2,586 | 2,749 | 3,004 | 3,640 | 4.282 | 4,985 7 e ]

0,5 | 22837 | 2,277 | 2,329 | 2460 | 2,665 | 3,187 | 3.723 | 4.249 : 24,00
0,6 | 20838 | 2080 | 2130 | 20243 | 2417 | 2.862 | 3.320 | 3786 %
07 | 1,9220 [ 1,924 | 1,970 | 2072 | 2,225 | 2,614 | 3.028 { 3,435 | sl
0,8 | 1,7902 | 1,795 . 1,840 | 1934 | 2,070 | 2,417 | 2,788 | 3,560 ; //'1”%
0,9 |[1,6823 | 1680 | 1,733 | 1,820 | 1,944 | 2258 | 2596 | 2933 g s 1,2
L0 [1,5920 | 1,601 | 1,644 | 1,725 | 1,838 | 1,124 | 2,435 | 2,746 4 T T ]
1,2 | 1,455F | 1,465 | 1,504 | 1,574 | 1,670 | 1913 | 2181 | 2451 g T P I
1,4 | 1,355 | 1,366 | 1,400 | 1,461 | 1,544 | 1,754 | 1.989 | 2,298 g LT T AT e
1,6 | 1,280 | 1,289 | 1,321 | 1,374 | 1,447 | 1630 | 1,838 | 2,083 L iy e 0
L8 | 12219 | 1,231 | 1259 | 1,306 | ra70 | 1532 | 718 | 1912 § ] /,;, " ] ]
2,0 [ 11757 | 1,184 | 1,209 | 1,251 | 1,307 | 1,451 | 1,618 | 1,795 5 ] A - ///}ﬁ,flg
2,5 [1,0033 | 1,100 | [,119 | 1,150 | 1,193 | 1,304 | 1,435 | 1,578 / /’ LA ///// 778
3,0 |1,0388 | 1,044 | 1,069 | 1,083 | 1,007 | 1,204 | 1,310 | 1,428 4 ,/ A L L f;,*EE"
3,56 |0,99863| 1,004 | 1,016 | 1,035 | 1,062 | 1,133 | 1,220 | I.319 L~ AT L~ 12
4,0 0,96988 | 0,9732| 0,9830| 099911 1,021 | 1,079 | 1,153 | 1,236 / / A LA A A e / g 51
50 |0,926761 0,9201 | 0,9360 0,9473| 0,9628 | 1,005 @ 1058 | 1.121 $ VS -
6,0 |0,89616| 0,8079| 0,9030 | 09114 : 0,9230 | 0,9545]| 0,9955| 1,044 A A /

70 087272 | 0,8741| 0,8780| 0,8845| 0,8935 | ©0,9181 | ©,9505 | 0,989 / / / 4Py

8,0 |0,85379 | 0,8549 | 0,8580 | 0,8632| ©,8703 | 0,8001| 0,9164 | 0,048 2 TSP a7

9,0 [0,83795| 0,8338| 0,8414 | 0,8456| 0,85!5| 0,8578| 0,8895 | 0.916 / ? AP /

10,0 |0,82435 | 0,8251| 0,8273| 0,8308 | 0,8356| 0.8493| 0,8676 | 0.890 // - LU :

12,0 | 0,80184 | 0,8024 | 0,8039| 0,8065| 0,8101| 0,8201| 0,8337 | 0,850 %y /// L1

140 |0,78363 | 0,7840| ©0,7852| ©0,7872| 0,7899 | 0,7976| 0,8081 | 0,821 |1 __/_,..4/ L i

12,0 0.76834 | 0,7687 | 07696 | 0,7712| ©0,7790 | 0,7730 | ©0,7878 | ©,7083 f_._ﬁﬁﬂ—-—- il .i
18,0 | 0,73516 | 0,7554 | 0,7562 | 0,7575| 0,7692| ©0,7642{ 0,7711| 0,7797 .

200 | 073464 | 0.7435| 0,745 | 07455 | 0.7470] 0.7512| 0'7569| 07642 08 8748077 A R 0 I Pap

25,0 0,71982 | 00,7200 0,7204 | 07211 | 0,7221| 0,7260| 0,728%; 0,7339
30,0 0,70097 | O,70I1 1 070141 07019 | 0,7026| 0,7047| 0,7076| 0,7112

Puc. 11.8. 3aBrcuMocTh oTHOWEHUA BRIKoeTel (t? OT JIPpHBEIEHHOIG AABACLH S pnp npu pasang -
HEIX, MPHBEOEHHLIX TeMNeparypax T,

35,0 0,68545 | 06855 0,6858 1 0,686G1| 0,6867 | 0,68831 0,5905 0,8932 P

4030 0,67232 0,6724 0,6726 0,6728 0:'3733 0,6?45 0,6762 0,6784 lipumep. QNpenenuTL BHIKOCTH Tala, COCTAB KoTOpore Opubeped B tafn. I1.7, npn
50,0 0,63099 | 0,6510] 0,6612 | 0,6513| 0,6516| 0,65624] 0,653 | 0,6546 TeMnepatype 67 °C H paBacuun 150 Kre/cme,

75,0 10,61397 | 0,61411 0,6143 1 0,6145| 0,6147| 0,6148| 0,6148| 06147 7t Bsiskocty npu aTMocepHOM AARAEHWI jb,, NPUMKMaeM papsoli 0,0124 cIl.

100,0 | 0,68870 ] 0,6889| 0,5804 | 05900 | 0,3903| 0,5901| 0,5895| 0,5885 KDHTHTUCCKHE TapameTphl R4 Maag naHHOTO COCTABA Pyp = 47,8 xrojon?, Tep=2184 K

Onpenenaed NpHBEAEKHBIC 1P aMETPh

Prp = 150/47,6 == 3,15; Ty — 340/218,4 = 1,56.

H{Ju,uep. PaceTHTATL BAAKOCTL CEROBNROPOnA ITpH BTMOL‘.(})C[J]IOM ABBAEIIHK [ TeMITepH- o PHC. I11.6 Haxonnm u"‘ = 1,5

TYpE §7 0. " an ; 50 R ion® u .
e lzio Tabi. TL1 maxomun a1a H,8 M — 34,0825 6 — 3,40; (e/k) — 343 § = 0,21, PaccudTRIBACM BAIKOCTL IPH 150 krg/em® o 340 K
PaceauTuigaem T* p=150,0124=0,0186 cll.
T* = (67 |- 273)/343 = 0,991.
HaaT* = 0,990 u & = 0,20 no taéa. 119 naxoauu .5, KO3OLHUIHEHT CBEPXC)KHMAEMOCTH
8y, = 1,6077, NMPAPGAHOTO TA3A
Mo dopuyae (1117} pacenuTLioacH BRsKkocTs KoappuugenT coepxcmAMaeMocTn raza — DYHKUMA JaBIEHHS, TeMIOEPaTYpPH H
COCTABA Ta3a.
. - 0.00269 134,082,340 _ 0.0148 T Meton onpeflenenns KosPOUUHEHTA CBEPXCIKMMEEMOCTH CHSAYET BHOHDATE He-
Ma,s 3,492 . 1,6077 - ’ XOAS H3 COCTABA ra3a, BOJBWIHHCTBG METOROB ONMpPEfeneHus KoxDdHIHeHTa CBEPXCHKH-
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MAEMOCTH DCIODalo Ha DPHMeHEHHH MPHHLINNA coOTBCTCTECHITAIX coCToRHMH € HCMOAL-
2OTANUEN 3ABHCHMOCTEH ero OT (IDHBEAEHHDIX DAPAMETPOE. B Tex cpyuyadx, gorna
# NPHPOAHUM rase COJEPHMTCH ZHAUMTENLH(e KONHYCCTBD TAMEALX ¥TIeROJOpOLoD
WM HEYTAEBOLOPOAIKX KOMICHCHTCB, OfIpelencHHe KOMMPHIHCHTA CBEpXCKHMae-
MOCTH TO ABYM NPHBEICHHLIM MapAMETPAM MOMET NPHBECTH K CCPLEIHEIM norpernt-
nocrgd. B STOM clykae DeKOMEHAYeTCH BEOJHTD Tpetil napameTp, XapakTepHCTHYE-

CKHIt,
11.5.1. Ompenenenne koahdnunenTa CBCPRCKHMAEMOCTH zr
ne ggymM IPUBENEHHEM napamerpam
B Téx CAyuagx, KOFAA KOAHYECTBO HeYTAeRoIOPOAHEIN H THMEILX YTACBOIUPOL- 7
HbiX KOMIOHEHTOD B Taze Meree 10 6. %, KOaIHUHENT CBeD XCHEMAEMOCTH 2 OTpe- :
neAsioT 00 JIBYM NAPaMeTPaM — pyp B Typ. TIOPAACK OnpelencHus caeaymaHii.

| . Coocobamu, onuearsbiMe B 0. 11.3, HaXoaaT KPHTHYECKUE DAPAMCTPSL Py H Tp.
9. PaccydThBakIT NPHBCASHEHRIE NaPameTpnl Hup H Tnp.
3. 1o rpaduKam, NpHBEIeHIHM ta pue. 11.7 8 I1.8, onpefenfOT A%A pacCUnTAl- a8
HBIX pap 1 T KOSpuKenT 2. TIpu »Tom puc. 1[.7 HCNOJAB3YCTCA B TOM CTyUae, KOTMA
CcomepiKaNHE MeTAHa B Tade Gonee 98 o6. Y. Smim crocoBon oRpeasnaeTes Ko3dihu-
[HeHT CREPXCHKHMASMOCTH TAKKE B Tex CIYHAAX, KOTJ3 KOMIIOHGHTHHH CocTap Tasa
HOH3BECTEH, 4 M3BECTHA TOMBLKO OTHOCHTEALHAA ILIOTHOCTL. 4.8

fIpiesep. PAcCIRTaThE Kos(BQUINeNT ¢BepReMHMACMOLTY Tasd TpH 7 = 160 wrefowm?
u T = 303 K, ¢otTis HoTOporTo NpHEENEH B Tafm 1.4
(OnpemenHM KpHTHYCCKHE NAPAMOTPM Tadd

Prp = 47,6 &re/eM®; Typ = 2184 K.
Hafifes npasefcHase MapaMETPb
Pup = 150/47,6 = 3,15; Tpp = 303,218,4 = 1,388. 05
Ilo rpaduky puc. I1.& paa nosayderdHbiX Prp H T“IJ Haxogum z = 1.7, '

11.5.2, Ompefenente KoshhHonenTa CBEPXHHMAEMOCTH
ne TpeM mapamMe?pan g5
A

87

B Tex cayuafix, KoTAa CyMmapHas Mo1apHad KOHIEHTPaHug BEICOKOKHOAUIAX
YTAEPOAOPOLITBIX H TIEYTNEBOROPOMIHEIX KOMNOHENTOR npepstimaer 10%, a Tax#ke Apu
HaIHYHHM B Tase [OOJEPHBIX BCWECTE B ONpeAeneHH: KopPuiMeHTa Z BBOLHTCA
rperaii mapametp. OmHM U3 HaHOOIee YIOTPCSHTEABNEIX B KaueCTBE XapakTepHCTH- 04
wecKorO MApaMeTpa ABsTerTcs GAaKTOP ANeHTPHYHOCTH MOTEK VI €, KOTOPDIA 17 CMECH
OlpeneAAeTCa 1o dropMyae

o =

@ = 3 ¥ (11.18) 0,3

i

—

e @; — alleRTpHIecKuil (pakTop {-r0 KoMmoHEHTA.
Jng  KOMNOHEHTOB NPHPOAHOTD Trala (hAKTOPEL  AUEHTPHIHOCTH NPHBEJEHB &2
g Taba. 11.1. JLns gpakuuit C; + B, ecad HendBeCTEH COCTAB PPakuUEK, aneHTpHYeCKuA

aKTop MOMHO OTIpeenaTh no dopmyne -
Ig Prp ! [
W0 = —o * —= i S— (I1T-19) i
7 Tept ;
Twun ¢ . : &4 g4 0.0 g 2.0 ,ﬁnp
rie Tiw,; — TEMAEPATY])a KHIEHHA {-ro KommoHeHTa. ' g LB 20
! r

TIpu 5ToM KPHTHYECKUC NAPaMETPEL OIpeAeIHIoTCa Io IpaduKy B 32BHCHMOCTH
OT MOJEKYRAPHOH Macehl (PPaBIHH,
KoaiHIHENT CBEPXCKAMACMOCTH 2 N0 TPeM MIPAMETPAM CPefChAeTes o Gop-

pMyse

Pric. 11.7. 3ABHCHMOCTE KoahdpAMAEHTA CRCDPXCHHMAEMOCTH OT npnneﬂennuru-;ﬁaﬁﬂﬂmﬁ
H TEMUEPATYDPE 104 MeTana

2=z L gzt (11.20)

Suavenus 2°%0 u 21} B 3ARHCHMOCTH OT Prp M Tpp Haxegar mo rpadHKaM, HpHBEs
pennst Ha pue. T1.9 & I1:10.
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fMpusep. PacouuTaTe ®osdbHLHeHAT CHODXCHEMAEMOCTH ['asa
W T = 404 K. CoeTak raza npuBened & Taftn, 11,4,

o rags, PL] naXxoghm GakTope ALCUTPHYHOCTI OTABLIEY KoMITORCHTOE ;.

PaccuuTupaenm QuiTOp ALENTPUYHOUTH Tada JAHHOTO CocTaBa no gopmyle (F1L18); w =
- 0,04054; pacyer @ upupczeH & Taba. 11O,

OnpeaessicM KPpHWITHYECKHE SIAPAMETPBS Ta428 cuocodaMB, onucauuwmmy B 1. IL3: pinm
AAHBOPD NIPHMEPA P = 47 B Kre/ou®, Tr( — 8.4 K

PaccmnTeRaeM NPHBCISHULIC T4paMeTpsl

Pip == 150/47,6 = 3,15; T, = 303/218,4 = 1,39.

upn g = 150 mrofes?

JaR neayucuie X pnp’ T”p
= 0,195,
Haxogim xosfdmiIBenT CBopeomuMasMooTh rasa 1o dopmyne (11,20

z = 0,715+ 0,04034.0,195 = 0,723.

no pre, L9 v I IO HaxognM 21y 2013, zm’--—-ﬂ,ﬂﬁ; 2=

Tadnwuua T1.10
Pacuer thak7Topa ameHTPHUHOCTH NPHPOAHOIC Ta3a

CocTan rigs X @y Xy
CHe 07410 0,0104 HOOFTI0
CyHg 0,0748 0, 0984 0007375
Oy My 10,0337 0,15%4 0005135
P-Cal g 0, B076 0, 1849 0, 001405
1-CyHyp 10163 0,100 0, HF3376
£eCg My 0, 0057 0,2023 0,001267
n-{pHyy 0,32 025348 0,000812
“aHia 03,0063 0,3007 0,001894
Ng 0, 0609 0,04 00 00021365
H.8 0,02 0, 1000 G, 00200
Cy 0300 0,3310 0,006330

= U,040440

11.5.3. AvanuTHueckHe MeTOAbl OLpeneeHud
Ko3(ppUOHenTa CBepPXCHEHMAEMOCTH

B eayuze HeoOXOMMMOCTH 8HATMHTHUECKOTO ONpefeneHus kosdduipenTa z, B 9acT-
HOCTH, A% PACYETOB C NoMowEo SBM MOKHO HCNONL30BATE METONRE, OCHOBaHHLE HA
YPABHEHHAX COCTOSHMA Tdsd € BHPHANBHBIMH KosbhuIMeHTamH.

I. Ins onpepenchaa KosPUUHERTA 2 IO REYM NapaMerpam
MOMHO HCIONBACEATL YPABHEHHE

. 1 att h
_ _ B 21
TR T IR (r.2h)
THe h= pb*jz;
b* = 0,0867 T up/ Prcp T (11.22)

.2 2.5 2,5
a v = 0’42?8TKP ‘flllprT d-
Kostpbunmentst ypapaenus (11.21) i cMecH OOpefedsiorcd No Gopmynam

1
[ mle a;xg, (11.23)

n
L S
bcm - 2.I bl: *t.

f=1

2 3axaa 1545 33



. fTpunen. OnpegcanTs awaluruueckin criocofon 2 mpr 303 K u 150 xre/omd ANA a3l
CAcpywiEero cocTaka: CHy — 0,92; CoHe — 0,04G; CaH, — 0,08,
£ 3

ITo dopayaa (I1.22) paccuuTmpacy a; b; A0 KaXMAuro HoMOOHEeHTA.

o dopsyaam (I1.23) onpegenacd KosbduunenTu azM H b:M:

gy = 0,05715; bu == 0,001228.
CocT#BIACM YpADHOHHE

7% — 22 - 0,272z — 0,0905 = 0,

Pelliagm YPaBIEIHE OTHOCHTENBHD Z. B MaHOM ¢avuae IolyvaeTcs ofil geAcTBuTeIuRME
vopels 2 = 0, 8006,

B cBASH ¢ Teu, UTO NPH peilleHHH MOJYYAIOTCH KOPUH TPeTLel CTEnenH, pacueTy HeohXg-
AHMa Ir{pononum [o UICCTH TecHTHOINMN SLAKOR.

C yueTom DAKTOpa AUEHTPHYHOCTH KosddMLHERT Z onpefefeTesd ¢ JIOMOIL K YPaD-

(11.24)

neuns
7 =2y + 2¥ 4 7%,
rae 2, — wordbHUHeHT 2, paccunTaddei no ypasHouww (11,210, .
L 3 2
£ = —Alpnpf { 1+ ‘42 (Tnp - 1) + AS [pnp —A4 - A.ﬁ (T[Ip - 1)4” +
2 .
+ Blpr:p (Tnp — By — Bﬂpnp + B4pinHp) (1 — B5pr|p T ‘BG'DJIPTI'I]J)
|+ B, (Tnp — By — Bspnp - Bjnﬁinnp)q
3,2 4 4 3.
+ BllTUppnpff(Tr[p + Bl2pnp)!
%% — Tnppnp (Tn[;—‘ ! —0,049mp) (C1+ Caﬁup — Cspinnp + CilTl'lp)
o
Tnp + CS (Tnp - CE - c’?pr[p + C&Unpl’ I'Jp)
KOoneTaHTH ypaBuennd (I1.25), (I1.26) ypusegenw B Tada. 1111,

Ta6auua IL.11
3uayende Koxcranr ypasuennh (11.25) » (11.26)

(11.25)

. (11.26)

KoHCcTanTa 3Hayenxe KoneTauts EHED LT
Ay 1,035 B, U, 12141
Aa 14137,6 LI 0, 0195574
Ay 1397,124 By, 0, 000442593
Ag 1,030 PP 0, 0539276 8
As 13,440 [ 0835714
B, 0,00260913 Ca 0 U0T35REBT
Ba 3,18325 Ca 0,00255204
By 1,77486 Ca 000115729
B, 0,434418 Cx 0,10121n
B 0,14439¢ Ca 2,46 585
i1q 000704658 Cy 0,220411
By 316, 830 s HOIG1963
By 100122

TonuoeTs onpefetendsa KoshdHUKenT: Z mo dopwmynam (11.24) —(I1.26) Tikaa xe, Kak
¥ MeToNd, NpHBemenuorc B m I1.5.2.

IT. Mas emcceit nerkux yrmeBomoponor v SCy, HyS, CO, 1 N, Hanbonee npobe-
peno ypamnenHe Benefuxra—Bef6z—Pyouna, Kotopoe Ang KosdduuuedTa cpepx-
CKAMAEMOCTH HMEET BHJ,

2 = pOIRT = 14 (By — Ao)iRT — Co/RT?) -+ (b — a/RT) g+

| I T
+ @@RT) 5+ CRTY [ W/ e
. 3
3neck p — maBncHHe, Krefem?; B = 0,08207 % (MOTHOCTE B MOAL/); KOH-

erauTsl Ag, By, Cy, &, b, &0, ¢, ¢ npHBEIEHH A9 HEIHOEIVATBHLX DelecTB B Tabn. [1.12,
34

Tatanwuna [1.12

Koncrantu ypasHenns (11.27)
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Jdna cvecefll KOHCTAHTH! YPABUEHHA IPUOMHMEHAC QNPEfIfOTCA (10 SHAYCHHAM
KONCTANUT 4HCTLIX KOMIIOHEHTOB TO (hopaymam

.

i n 3 ‘on " .
A : Y ) -
Buow = ¥ 5B+ T( DL IDIEY: ‘ﬂ ;

F=1 \

=1 £ f==1

S 2
_ ¥ 2y,
Ay = (}.J xn'A[]);; j ;

i=1 /

& e
COCM = (L xg‘c{)xi ) ;

f=1

P ¥}
=X ) (1L.28)

i on 2
_— 173
Yem = (Z xpe ) .
=1

[ onpepenenus YACALHOTO OFheMA CMECH CACAYeT HCMONBIOBATL YPABHE-
une (I1.27}, noferannsan B Hero KOKCTAHTHL CMECH, olPefencHyRIe o PopMynam (11.28).

1.6. BJATOCOAEP)KAHUE TA3A

Conepekanie BOAAHKX N4POB B Ta3e XapaKTepHIyeTcH abCOMOTHOH WAH OTHO-
CUTCTEHOH BXAMKHOCTRID,

Agcomornofl naIawKHOCTRI0 W HAGLIBALTCY COAEPIKAHUC NaPOE BOILI B CAHMHHIE
obnemMa raza, AGCOTIOTHAS BAQKIOCTL H3MepFeTCH B rfv? wan K/ 1000 wd.

OrsocurencHas BAadHOCTE W -— OTHOWEHHe GAKTHUECKOTO COMEPKAHHS NapoD
BOJNH B €AHHHMLe 05BeMa 234 NPH AZUEEX JADACHHH H TEMIEDATYPE K 6I0 BIATOEM-
KOCTH, 7. €. K KOJKYeCTBY BOLAHWX MAPOB D ToM 3KE OOBCME H MPH TEX Xe TaBJCHUH
d TEMIEPATYPE NPH NOJHOM HACHIMEHHH. OTHOCHTENHHAS BJQKHOCTh H3MEpAeTcA
B JONAX e]UHHLE HJIH B NPONEHTAX.

BnarocosepiEanae TPHPOAKOTC Fada 3aBKCUT OT JABACHHSA, TEMIIEDATYPH, COCTaBa
T434 W MHHepaJiH2alHH BOJLL.

Bnarocopepialne NpuPORHOTG Ta3d € oTHOCHTEIEHOH WorHoctsio 0,6 MoMnc
¢ TouHoCTRID o 10% onpeaenuth MO HoMOTpamme, npxeefeHHofi Ha pue. I1.11. Ilo-
NpaBaYHue KoSQMHIMEHTE, NpHUBEienntle Ha puc. 11.12, yuuTHIBalOT BAMSHHE COJC-
HoCTA BOAW Cs, TemnepaTypel Cp v naoTHOCTH Taza Cg. Baarocofepmanue rasa ¢ or-
HOCHTEALHOH NaoTHOCTHY Buimte 0,6, NAXORAUIEroCH B KCHTAKTE ¢ conenod Bojol,

onpefensieTcd H3 BLIDaKEHMSA
W o= Wo,ﬁCsCG, (11 -29)

rae Wy s — BAAXKHOCTE Tasa, onpeleachnas mo puc. IT.11.
ChefiyeT oTMETHTh, 9TO Nonpaska Cg YYATHIBAET MHIIb YBEJAMYEHHE OTHOCHTETh-
HOH HIOTHOCTH He3aBUCHMCG OT HadWdH# B rase HEYINeBOJOPONHHIX KOMNONEHTOE,

36

KOTOPHE DKAIBIBAINT PARIHUHOE N0 BEIHUHIIE W 3UAKY BJAKRAINE HA BLATOCOACDKAHNE,
Tak, nanniie a30Ta B Ta3e CIKART, 4 UaJHUMe yII€KUCIOTG Ta3a H CepOBGROpOaa
NCBBHNAeT BAANHOCTL NPHPORHOro ra3a. TosreMy npH Nannyai HeYLIeBOJOPOTHDLIX
KOMIOHCHTOR HOMOTPAMMY MO WCHOTDLI0BATL TOMBKO ANA OLEIOUHLIX PACyeTol.
JIAA AHAAHTHYECKHX PACUETOR BAATUCONCPHMANHA HCNodb3yeTcs (opmyna

.4
W2 B, {11.30)

rie A — kosdduikenT, DABHB BAATCCONEPMAHHIG HIEaNbLHOTO Tasa; B — koag-
tarmenT, 3aBueamuil 0T cocTaBa rasa; g — 34A4HN0e A3BACHIC, Kroieme,

W, we f1E0T M J
&40 — -
e
4 I
I— ; [ / /J'}/
20— -—— L /
T oy
10 /YA
oF- :;g;/ 77
— T ' V &r . 4V .44
(o = e, 7%
20_ ; ?Z% y.
i L %Q -
10 t /é A |
4 = I 177
AN ! (A7
6 I -
g 7 -
i
= S8
70 |l / N}
dal—1— | AL 600 1
g . ;// ’;’:} ); 7%?&?#(.2{/eq
i /77 j
/ / | H
b /’l/’ . wg | L1
af SR dpaielonus
408 i |
e hasip s -
a0a L F2ET RN ]
WAL A
QW/'; KE.L?_(..| E_ Jo 4
a1 Fi /// t// ! ] ~ !

50 -40-30 2040 (10 20 JB4050607060 100 (20 KO £,°C

Puc. 11.11. HomorpaMMa pARHORECHOT(H BAATOCOAEpXKAHHA NPHPOA-
UEro rada ¢ oTINCKTENE Nl TnoTHOCThI ) 6

Kosdguuuentsl A 1 B B 3aBHCIMOCTH 0T TeMNepaTypul TpHBeACHH B Tadi. I1.13.
Koapdmuunent A MoMHG TSKAKE DRITHCTHTEL N0 (OpMYTIe

 pp.nM-1,033- 108 1131

4= (0,0848-293 - 2 ? ( )
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Puc. 11,12, Nonpagos-
HEe KoaQPHEHERTH K
BIAKHOCTH,

a — Hd _ CcopepHalHe
codell; & — ua Temoe-
PATYDY; & = HA ga0T-
NOETL Taza

Juavenns koothhHumentos A 0 B a YPABHEHH K
BIACGCOJepHAHNA rasa

Tasauua 11.i3

ot(‘_j A B cf'c A B | cf(’: A i I
| .
—40| 0,145l 0,00347 8 8,200 0,0630 | 56 126,00 0,487
—38| 0,1780 | 0,00402 15 9,390 0,0686 || 58 1380 0,521
—36| 0,218% | 0,00465 12 10,72 0,0767 || 60 1520 0,062
—34 | 0,2670 ; 0,00538 14 12,39 0,0855 | 62 166,56 0,500
—32( 0,3235 | 0,00623 16 13,94 0,0830 | 64 183.3 0,645
—30( 0,3930 ; 0,00710 18 15,75 0,1020 | 66 200,5 0,691
—28| 0,4715 | 0,00806 20 17,87 0,1120 1 68 21,0 0,741
—26 0,5660 0,00921 22 20,15 0,1227 70 238 5 0,793
—24| 06775 | 0,01043 24 22,80 0,1343 | 72 260,0 0,841
—22| 0,8090 1 000168 2 25,50 0,1453 | 74 283,0 0,902
—20| 0,900 | 001340 | 28 28,70 01695 | 76 306,0 0,965
—18| 11,1440 ; 0,01510 30 32,30 0,1740 (| 78 335,0 1,023
—I16| 1,350 | 001705 | 32 | 3610 | 01895 | 80 | 3630 1,083
—I4] 1,590 0,01927 34 44,50 0,207 82 394,0 1,148
—12}) [,868 0,021155 36 45,20 0,224 84 427 0 1,205
—I8] 2,188 0,022590 38 50,80 0,242 86 462.0 1,250
—3 2,550 . 0,0271 40 56,25 0,263 88 501 0 1,250
—b 2,990 | 70,03035 42 2,70 0,285 90 5375 1,327
—4 3,180 0,03380 44 69,25 0,310 a2 5825 1,327
—2 4,030 0.0377 46 76,70 0,335 94 6524,0 1,405
G 4,670 0,0418 48 85,29 0,363 96 672,0 1,445
2 5,400 0,0404 50 94,99 0,391 98 725,0 1,487
1| 6295 | 0,055 52 | 103,00 0,422 | 100 | 7760 1,530
6 7,150 0,0571 b4 | 114,00 0,454 || 110 | 10930 2,620
Ta6naumna 1114
yl’[pYI‘OCTb BOJANABIX TAPOE B 3ABHCHMOCTH oT Temnepa'rypu

{ G Pu.n, £ Pr.n. £'C Pp.m,

wrc/om? Krefou? KPc/om?

—40 0,00013 10 0,0125 60 0,2031
—35 0,60023 15 60,0174 65 00,2650
—30 & 0,00038 20 0,0238 70 0,3178

—25 - 0,00064 25 0,0323 75 0,3931
—20 - 0,00105 30 0,0435 80 0,4829
—15 0,00168 15 0,05673 85 0,5894
—10 0,00265 40 0,0752 80 0,7149
—5 0,00490 45 0,0077 95 0,8619
0,00620 50 0,i2568 106 1,0352

+5 £,00890 55 0,1605 1o 1,4609
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fe Pu.n — YOPYTOCTh BOTSIBIX MAPOR IPH JaHToil TeMmepaType, kre/ovd; 2 — Kond-
(HNMEeNT CBepPXCAUMARMOCTY Taza Mpd p 1 T3 M — MOJeXyJIspHAA MacCa apoB BOIH,
pasdas 18,

¥npyroere  ROZAHMX NAPOB B S3BHCHMOCTH OT TeMNepaTyPH  IpUBEIcHA
B tabha. 11.14.

@opuyna (1130} cnipaBednssa 05 TeX e yeaoBHH, UTO ¥ HOMOTpaMMA, [P HBeNer-
Has Ha pae, I1.11, H B MeC CAENyeT BEOAHTE TE JKE HOIPaBKH. :

Tpudep. OnpefennTh BAATOCOMEP MANME Tu34 © OTHOCHTELHOR ioTRocTLo 0,7, Haxons -
METOTS B KOMTRKTE ¢ Bofodl, cosepmalned 10% codch, TP qaBACHHK p = T00 grefom® B Temme-
paType § — 60 C.

Cupemeasien Wo.a MOH 100 krefem® 11 60 *C mo pue. 11011

Wy =2,1 xr/1000 m

Tlv 1afio, 1113 saxopum npr § — 60 °C A = 152; B = 0,562 n paccynTebaeM 0 dop-
Myqe (11300
r
Wo g = %0,5{32 — 2,082 xr/1000 4.

Onpegeancy gan p — 0,7 Cq = 0,98
Tlompagka ma coaencer O —= 0,93
HeroMan BRakvocTy paBsna -

W =2,1.0,98.0,93 = 1,914 xr;1000 w3,

11.7. TENJIOEMKOCTh TA3A

TenioeMkocTpio Tasa 143biBALTCA OTHOWENHE TCOADTH, NOABCACHHON K HCMY B O~
pedenensoM TepMOTHITAMUYECKOM PONCCCe, K COOTBETCTEYIOUEMY UZMCHEHHIO Tem-
nepatypl raza.

OTHOMENTHe TEDJOCMKOCTH XK CAMHHLE KONHYECTBA Td3a HASHBATCA YAEABHON
{MACCOBOH WJIKH MOMFPIOH) TEMIOCMKOCTHIO,

Eguuuim namepenns yacasuoit rennoerxoetd Ax/kr-°C, kkan/kr-“C, xan/r.°C
(1 kan/T-"C == 41,1868 Ma/Kr “C) nau mo OTHOWEHHW K OAUOMY Moo rasa Jw/ Mo X

> °C, Kxansoan-"C.
CF , knanferons-% JLns OPAKTHYECKHX DACHCTOB  HCTIONh-
Li— N, JYIOT MACCOBYMW HIH  MOTEPHYIO TCILIGeM-
T KoeTh Mpu DocTogmrwoM gaBiennd €, (uso-
fapuasd TEILIOEMEOCTD),
HscGapuad TeluioemM®oCTh Ta3a npu T

74 H p ONPercafeTcs o dopuyac

s
C, =G AC,, (11.32)

rie Cg ~— u3pbapuasg  TeMIOEMKOCTL  Ifu

ATMOCQEPHOM JABNEHUH M 3afaHuol Tem-
neparype T, wxan/xr.°C; AC, — nonpaska
H3 JAaBAeHHe, KKan/Kr.C,

, Beanunna £, mi® NpHpoaxOre rasa
| N, U3IBCCTIIOTD COCTABA onpefeadAcTcn MO Pop-
. MyIE

44
0 0 .
Ch x> L{ &<y iy (11.33)

Puc, llﬁ.]3. JarHcHMucTy  H2oBapnoi :
MONAPHOR TCMROCMEOCTH  yFAEBOLOPCSOP rac O, — p3ofapuafd TeloeMkotTs NpH
npn arModdepron  gaBreldy 0T TeMTe- P P a0 0 paT

paTypsr g atvMocepuoM  JaBmexud  {-TC  KOMIO-

40

HEUTA, KKAT/ KMOIh -"C, wayg kKan/kr-°C, g — maccopas 10014 i-TO KOMNONCHTA, 10/
CIUHALBL, )
Beawudna C;}c onpenensercst 1o puc, 1113 wnu paccuntersaeTes 10 Gopuy.ie
o _ 2 o oy Ve .34
Cpi=F;+nf +nG + a"H, PR ( )
rae E;, F;, Gi, Hi, N; — xoaD@uwuients, onpefengemble LA KamIoTe KOMNGHENTa
no tata. 11.15; 7 = T/100, T — remmeparypa, K.

G oty - Ny s Ly oy
jyt?l::}" Ll B3 b ch:} ':I:J (‘:;I:“S' [~ E:_y"n" , E\JV
200 } ﬂ 20— H lf\
L 1 s/
IR /10
106 - 0 & Hf £
[ Loy : i A
ii g_‘ —'//% VoY A
/ B | _%@;/,;/?r A
AN
' o /ﬁl’»{/' 7
Q c\) F. - A g A
: S 2008 10N A
WLINA,

ACp, kRILA[KMIT L

s

0ty B T

Fng

Psc. 11,14, J3aRHCHMOCTE ;,'\C_n OT P, ® Tnp

INMoopaska na gasacHue AC, IOMKIE ONPCACHATHCE B 33BHCUMOCTH OT COCTABA
raza No IByM AJH TPCM HapaMeTpad (crocof BHOODA METONA aHATOrH e OMMCAHHOMY
B n. 11.5.1 uan 11.5.2).

1. Jna onpedcacurs AC, mo NBYM NapaMeTpaM RCMoabsyercs rpadui, Dpel-
crammeitustft wa phc. 1114, TIceBaoxpATiYCccKAe u NCeBIOIIPHEBENEHHEE NapaMeTpH

upedeasioTed, Kak B, L3, _
o %a.rrl(ﬂmx ma puc. 1113, 1114 ACH NpupeteHs B kkaa/kuonb -“C, CB Hajlo onpefe-
9T B TeX e efuHMuaxX. B pe3ynerate mogyueHnaf no fopmysae (11.32} Tenmcen-
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ypaeHennsa (i1.34)

Tagtrnuwa 1115

Koshhiugent o
F.l02
L omnamnent M C;, C;’ C;, C.:?‘

KK3Jd KA HHAN HEHI

Kr*C KMOJED, " Rr/*C KMOIL~C
MeTau 16,04 0 0 13,9778 224,203
Jran 30,07 0 0 14,9416 449,293
Mpoman 44,09 0 0 15,8122 GO8,483
Byran 58,12 a 0 15,7191 913,585
Hzobytau —_ 0 0 16,2779 946,072
MMextan 72,15 0 0 15,7071 133,26
Haonentan -— 0 0 15,9642 1151,82
Fexcan 86,18 ] ] 15,7782 1359,77
TCentan 100,20 0 0 15,7734 1580,49
Oxran 114,22 0 0 15,7864 1803,12
Honan 128,26 0 1] 15,7605 2021 45
Jekan 142,29 ) (] 15,7618 | 2242,70
Kucmopon 32,00 0 ] 516411 | 165,25152
Bonopoa 2,02 0 0 78,907122 | 158,07675
Bo,-‘tau 18,02 ] 0 9,58901 172,7556
Ceanit 4,00 1,24 4,96 0 0]
Apron 39,95 0,12437 4,9686 0 0
Kpunron } 8480 0,0594 4,9777 0 0
Xaopuerafi  mogo- 36,46 0,177044 6,45591 0,345655 12,9325
pon :
CepoBoaopon 84,86 0 0 4,06145 292,23385
JByoknch cepm 34,08 0 0 5,82291 198,683
AsoT 28,01 ] ] 5,193740 | 145,5280
JByoKHACcE  yIute- 44,01 0 0 6,14927 270,636
ponfa :
Oxnch yrslepoga 28,01 0 0 5,27029 147,626

KocTh Cp G¥ACT Takswe Bulpawena B Kwaa/xuoab-°C. Ecan ans mocaenyiolipx pac-
4eToB HeoOXOMUMO wveTh £p B kKan/kr-“C, clefiyer MoJyYeHHYI0 BENHYHHY pasie-
JRTh HA MOJCKYISPHYI0 MacCy Ta3a, onpelenseMyio mo (opMyae

(11.35)

| — .10 H.108 N.10
o ps o Cpn Cor Cpr
Hian WHAT _ KKan KHEAI Kuan KRAJ
W/~ Tmonrec KO/ KMok C Kl—;_;C_‘ KMOIL°C
3,63405 ;b 58,2001 | —0,70404 —11,2928 4,43679 71,1661
6,12969 184,320 8,5988 258,565 0,798489 24,0090
7,82632 345,062 [4,8790 656,015 —0,186794 —8,23667
T 7,52549 460,630 15,3555 802,491 0,0009222 0,0535982
8,78718 504,899 18,1202 1053,57 —0,40259 —23,3983
18,07857 , 582,725 15,9910 1153,75 —0,02678 —1,93242
8,28487 507,754 16,6134 1198,66 —0,36553 —926,3732
8,30055 715,772 16,9376 1458,68 —0,109444 —8,43192
8,38146 839,822 7,60467 661,774 —0,120294 —12,0635
847111 967,568 17,6414 2515,00 —0,134128 — 15,3201
8,47869 1087,48 17,6840 2268,15 —0,124772 — 16,0033
—8,52149 —1212,50 17,8629 541,66 —0,131244 — 18,6744
3.93006 125,79072 | 10,8545 347,343 2,87836 92,10755
70,346688 141,81931 | 224,910 454,319 47,940622 96,8406
5,64028 119,63128 | 18,9227 340,988 6,30786 143,7332
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0,0447 1,63292 0,0122594 0,459225 0,07191 - 2,7316]
3,69804 236,81798 | 10,49818 672,613 1,22039 78,21764
3,88313 135,745 10,9436 379,958 2,79027 85,0817
3,852420 107,9448 10,7919 302,280 3,685390 103,24662
4,64030 204,224 12,7996 563,323 1,65387 72,7885
3,86785 108,3342 10,6507 298,337 l 3,62087 101,676

mn
M=% M,

i=1

rie M; — Macca kumoMons £-10 KOMIOHEHTA, KIYKMOME] X; — MOJbHAS A0 {-T0 KoM=
NodedTa, JO0H efUHHILH.

fipusep. Onpegenuts €, npu p =1 0 wrejem? u ¢ == 187 °C B8 rasa COacEy0IKEro Coe
ii‘\']r:nf.'ﬂ(.lel-lhn—é_ ‘)an,? CeHe — 3,047 CyHy — 1,05, CuHyp — 0,725 CeHyy —- 0,17; COp — 0,725

Qupegenfien ng pue. 11.13 uaw no dopuyme (11.34) C_?n’ LIS KE8XKEOI0 KOMIOHEHTa mpir
§ = 1377C.

Haxognm &, BN EQRACTO KOMTUOHEHTa no dopMyme (I1.1)

Tla CDOP‘M}'J'IH {11.33) BruHcanem C; on = 10,825 kkan/kmoar-°C, Pacuer C.g ox MDHBERRH
B 1ada. I1.16. )

Qnpeneasien . TK (pacuer npweegen B oTagn, I 1G).

PaceuHTRIBARM IPHEETEHAENE NAPAMETDEL

Pop = 150,0/47,38 = 3,16; Tnp (273 4 137)/200 = 2,05.
12

Tlo pue. 1114 ansa TodyueHHEIR 3HaneHInit Pup # s

P

To dopuyne {(IL32) paceunrHpieM Cp

Cp=10,8254 1,6 = 12,425 xxanjkmons-°C.

HAXORHM ACp = 1,6 kKa1 kmoan "C

Aan monyuaenud Cﬂ E EEa~/He- "0 3enMM MOAYUeHHYIo BLdHUIMHY 118 MACTY KILIOMOIR
M = 17,431
Cp == 12,425/17 431 = 0,713 xranfur-°C.

II. Onpegenenne Beauurint AC) € yUeToM TPeThero Napamerpa IPOBOAMTCA 110
thopMye :

R iapw0 (1) :
AC, =5 (80 + 0 aC)Y), (11.36)

P
rae R == 1 986 gxan/kmoas-°C; M — macca KAIoMOAR, KI/KMOMIB; ACH, ACL“ —
Geapasuepunie GyHKLEW, pegerasienspie va puc. 1115 » 1116 B saBuchmoCTH 0T
NPABENEHIINX AABICHAA H TCMICPATYPH ais 3uadetinil pop or 0,3 g0 4 i Tup ot 0,8
oo 2, :

HMast pacuera mo dopmyae (11.36) semuunnn M, ©, pup, Tip T0mRER GuiTh pac-
cuMTallEl MO COCTABY [A34 COOTBETCTBEHHO N0 HOPMyJIaM (1155}, (1L.18), (11.12),
(11.15).
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Puc. 11.%4. Tpaduk ann onpegeneHnd nonpakodHofi HyIUEGHE L'\C;:]

Hpusep. Paccuntate AC_ 1o Theém NAPAMCTPAM AT HCXOBHLIX AAHUBE Npeasnymers

npuMeps npe p = 160 mrefem? n T o= 400 K.
Paaer Plip. xp' Tnp. ®p’ M, w np¥Benen B Tadn. 1L 16

1o IoJYuEIHEM pl'IP—I;P H ?'np. Bp ONREARNAEM Pun = 3,16 n Tup = 2
s noayuernsa Prp Tup gnpegendeM no prs, ILT6 1 1116

ACED =0,87; ALY =9,12.
TIo dopmyae (1136 paccunTuBaen ACD

AC, = %ZZT (0,87 +0,12.0,0812) = 0,0948 kxas/xr-°C.
Ecan UoNYHeHHYWY ReAHTHLY RpeBecvH B KKAN/EM- Ak "C, IOA¥SHM
AC, = 0,0048. 17,431 == 1,65 kxaJ1/KMoah “C.

PacCulvaHEaA TG ABYM MADAMETPAM B IPefuAyIeM [IpHMepe 3Ta BEIHYHHA COCTaBRIA

1.6 kxan/Kmoap-"C.
TugHM 06PA3eM, PACUCT 110 FAYM VADAMETPAM NPHECT K IOUPelHOCTH

52_(_1;65_.—_

1,6) =3 19%
o 100 =8.12%.

[IpH HeH3BECTHOM KOMIOHENTHOM COCTABE H AMY OpHGIHKEHHRIX PACYETOR NP
SAIAUHMX JABIeHHH 4 TeMIepaTYPe TeNaoeMKOCTh Tasa Onpejendercd no TpauKam,
NPCACTABIENTHM Ha PHC, 11.17 nas pasaHUABIX OTHOCKTENBHBIX MIOTHOCTCH,
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8 a . fﬁﬂpj,xac/mz 7 &1 50 p,ﬁac/::mz
{p, kranfrz-°C
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32
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77
318__ — ﬁ
Puc. T11.17. TenfoeMENeTb
OPHPOAHGTE Tdsdd B 34dBHCH-
a8 JY SE— MUCTH OT JABIeHNS B Temie-
? paTypLl.
; @ — =006 6—p=05%
a ©8 160 p,xeciow?  ° 0 T 0.79
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1.8 APOCCENHPOBAHHE rA3A
KO3® @ HUHEHT IKOYJIA—TOMCOHA

Otrowese 3MEHCHMSL TEMNIEPATYPH Taza B PeayinTaTe eft AdHaGaTHIecKOTo
pacaperns (ApPOCCe/IMPOBANMS) K H3MENCHWIO NABAEHHS HA3BBASTCH APOCCeTBHEM
speroM, Haa sdexton Kovas—-ToMcona. AnnabariiuecKaMHt HaTLBAIOTCSH npo-
TECCR!, TIPOMCXODAMNEe B 3HEPPCTHHCCKH IISO.WHPOBEIHHOﬁ CHCTeMs MATCPHANTBITRIX
™I, T, €. Ges ofmena Tenmotoll wmd  paBoroil MEIKAY CHCTeMoH W OKPymalowes
cpetod. ’

Hamencrde Tevneparypsl npu cawsxeuwu fasfcswa na 1 Krefcy® HasmBactos
Kostinumkenrom xoyna—Toucona. JT0T KOIBOUIACHT WAMeHSETCN B WIPOGKUX NOpe-
Refax! u, MOMET OHTb NOMOMNTENLHEM HEH OTPHIATENbITHM,
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Puc. 1118, OfoGleskas dyoxons Jdmoyn s — ToMeoHa & aaBUCHMOCTH OT
NPHECACHHRAY OABJEHHA H TeMNepaTy[ral :
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Kospdmunent Hxoyaa—ToMeona Jis APUPOIIEX [d308 ONplefefserca 03 BH-

pamenis i (D
D, = Lxe! D) 11.37

! Puplo ’ { )
rie Cp — u3ofapuas TeMMOeMKOCTh, KKAJ/ K -MOML SC; (D) — Qyuruud, onpene-

afiemad Mo Tpagiiky, MpercTaBACHHOMY wa pwcC. 1118 B 3aBUCAMOCTH OT pup H Trp,
KKaa/Kr-uonb-°C. Benuura Cp onpeaensercs croColaMu, ONHCAHHBIMA B M. L7,

BEIUYHHE puyp 8 Thp — B 0. IL3.

Apusmen. Qupegedwre Koahduunenr doydn —TOMCOHA N CHINK €HHH 32BACHHA OT

o1 = 260 KTe/em? Ro e = LAD Kee/eM? man rasa, COQTAR KOTOPOFo IDHBenen B vafa, IL16,
© WaanpHOl TeMneparypod 137 °0
ORHHM U3 CTTOCOB0B, OUHCanueix B o, |17, onpepenaseM TenfoeMroeTs rasa O pnA

Pep ™= (7 1 pz}_fi' = (260 |- 150)/2 = 2056 wrcfem® w /= 137 (., Tloay4aem Cp =
= 12,76 KRaJd/EMoab- °C,
OnpencasaeM Pup ¥ Tnp

Pup = 205;47,38 == 4,33; Tpy, == 410,200 = 2,05.

Mo puc. 11.18 aan noaydennmx Pup H T”p naxagiuM (Df] = 0,35,
1o dopyyae (I1.37)

= 0,116.

Jaa ONCHKH M3MEHEHRS TEMIEPATYpHI TA3a 1pH €TQ APOCCCAMPOBAIlIH MOKHO
HCMOMB20BATL TPadHKH, NpecTasiennne Ha puc. [1.19.

A

—

. 9, L
W77 | 1 T

U200 v 60 88 100 120 140 160 188 208 220 240 26§ 280 300
. g, werfen?
Puc. II.i%. HoWorpamma pd onpejeieHHs HHTETPajdLHoro Apoccenk-ipdiesva Metana

Yrofiet onpeleftdaTh TeMOEpaTyPy Taza [oCIe IPOCCENUPOBAHHA, HAXONAT TOUKY
¢ KOOPIMHATAMH, COOTEETCTBYIOUUMH HAUAMRHLM [ABJIENHI g H TeM[epatype &
{110 IPOCCETHPOBAHES), 34TEM 3Ty TOUKY ML EMELAIOT NAPATNEILHO BIHKAHICH THHAL
10 KOUEMHOIO ZABACHHA Py (NOCTE [ODOCCEIHDOBAHKA) H ONDPEIENHIOT HA IiKadle
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TeMIepaTyp KoHCUHywo teMnepatyPy #. Cpemmii xospdmient Jmoyna—Toucouna
npd 3T0M Mpollecce onpengnaercd IO dopuyme
o _A Lol | (11.38)
Pap Pi— P2

[ipumep. OUPERCANTH TEMUEPATYPY Taza MOCIe IROCCENApOsALs O 260 1o 150 xrejem®
¢ JanaIpHOoR TemiepuTypoh 4 = 120 (. Coetan rasa upHpelen B Tadn. I.I' 6. .

Ha puc. 11.20 NpoEoaiiM N#HEKG OT TOUKL ¢ Hauansnol TeMncparypoi 1-203 C 1 gapnenHen
G0 KDe/eM? mapaadennn Sakafmel NHOHR A0 faBaeniA p, == 150 grefow®. Temneparypa
B stofl Touwke pagwa 102 °C, .

Cpegtaft kosddunment jLxroynt— Toxcona

Dep = (120 — 102)/(260 — 150) = 0,164 °Ci(xrefem?)-

D

1.9. ONPEJAEJEHUE YCJIOBHA THAPATOOEPA30BAHUA

[Ipupomnblii Ta3, NPeacTABMRIOMHE coboll CMECh PA3MUYHBIX KOMMOHCHTOR (§-1c-
Tal, Oponam, 3tag, 1300yTaH, a30T, yraekucanil ras, cepoBomopoi i Ap.}, B coemi-
ettt ¢ BOAGH NP onpeacaemiHX YCmOBHAX 06pa3yloT THIpaTe — TBCPAbE KPH-
cragandeckie coeunenna. (6pazoBaHKe IWIPATOR OPU COOTBETCTRYIOMAX YCNO0BUAX

Pyce, 11.20. [pHoudn@annLHand ©xXeMa nabopatopsofl ycraHUBKH 4 p3ydeHHA
yoacaufi PHARATOOGPAIORAHHA.

{ — rugpataan Kamepa) 2 — TEPMOCTATHRYIIAS pySawkia; 8 — PTYTHMA TepMG-
MeTp; 4 — TepMocTaT, § — TepMOmapa; § — noTeunHoMerp; 7 — SACHTROMATHHTS
Hafd mMemanga, § — TenecKonuueckad Ty 4 — Galnos ¢ HCCASAYeMEM [a30M;
10 — NORMEMER-NpofoaTGopHAKI [ — pyunofi npece; 2 — MauHGOALL (pacnpe-
NeNHTeNB) BHCOROTO aabnennn, 13 — vatopuh cuetuvk fapabagnuil

B npuzabofincfi 3ome, B CTBOJIE CKBAKHHK H TA3CMHKNX KOMMYHHKAUHIX SHAMNTEABHO
GCAOMIET IPOUECC HCCACHOBAHAH H SKCIUTYATALHI0 CKEAMHH. (rpengIeHUA PABHG-
BCCHBIX HaBemad # Temncparypsl {ycaoBuii ofipasoBauufl THAPATOB) MPOBONATCH
HECKOIBKHMH MOTOLAMH. .

1. Haubogee Todunii MeTon ONPCACNEHAS YCJAOBHA TuppaToo0pasoBanud — SKC-
nepAMenTa bnkf, pearusyemufi C MOMOLULKIO magoradaputsore o8opyaceands B Ja-
GOPATCPHSIX 7 MPOMBICIOBbIX yCAOBUAX. TTRHITIMIHANBHAS CXeMa YETAHOBKH TG ONpe-
NOACHHI0 yOIoBRH KHIpaToofpasoBadks 1OKasaHa I Pre. 11.20. QcuoBHolt y3ea
JOTAHOBKH — KAMEP BRCOKOTO AABNCHAH, M3TOTOBIEHUAT H3 Oprerekid. Padouue
VCNOBHS TakwX Kamep [03BOMAI0T HOCTIeNoBaTh Mpoiece of6pasoBallds THAPATOB IpA
ranaenun 1o 259 krefew® a remneparype ot —30°C po +50°C. Oﬁg'bem TaKoH KaMepH
pagen 40—90 cu®. TIpH BaBicHHAX, NPeBHINAIINMK 250 grcfem?, Kamepy craenyer

30

FoMemars B 33 WHMTHEIE MCTATTVYECKI I KORYX CO CMOTPOBLIM OTBEPCTHEM B neM, npa-
1eCCe H3YMEHHMA YOJIOBHH TAEpaTOofpa30BAHAA KaMepa rodelllacTed B TCPMOCTaTH-
pywomyo pyfamky, 8 KotopoH ¢ Domowbio Tepuoctata {tun TC-18) mopiepxasaercs
HYMHa9 TemllepaTypa. AAA TOMVUCHHSE HUSKAX TeMITepaTyPR MOKHO HCTIOAb30OBATD Xo-
gonuabubift arperat (tin BCP-0,35). ®asker nepeMeitinsarores NMPH AOMOWM 31eKTDPo-
Marautol memanku, Hawano o6pajoBansd THAPATOB OuPENEIAETICH BHIVAILHO.
CootBercrsyinlliee JaBMEHKE B KAMEPe COIIAETCH B NPoBooTHOPIMKAX © NOMOWBID Pyq-
nore npecea (rpin MI-100) pan macoca (MP-1). B Hacrosiuee BpeMa wMeeTca Heol-
XOAHMAR JOKYMCHTATUS AJA HITOTCBACHHS OUBITHBIX OOPasUOB NCPLIBHKHON yoTa-
HOBKN AT HCCJISOBAIMA NPOIECCA THAPATOO6PAsoRaHHT 1 BAHAHAA HHTHORPOBAHUS
ITYHUT-1, nparogmoft B noaesblX yOJAORHAX.

2. OreyIereHe BO3MOMKIIOCTH, 0COGCHIIO HA TONCKOBHIX U PA3BCAOUHLIX ITIOWAILX,
NPOBEICHHA TAKHX 3JKCHEDPRMENTOR — OCHOBUAA HPUYAHA Pa3patorkd 1pROINMeH-
HRIX AIANHTHYECKHX 3aBHCHMOCTER A oNpeneleHd PABHOBECHBIX yemosrll rmapato-
oﬁpasosamm H4 OCHOBE alrafidia QKCHCPIIMCI{TQJBHH}{ SAHHBIX,

Muoroyncnensne SkenepiMCHTATBHEE JNAHHHIC TOKA3LBAIOT, J4T0 amajguTiuc-
CKYI0 34BHCHMOGCTE PaBUOBECHON TeMOeparTypel THAPATO0GpA3CBAHMA OT IABJICHHSA
MOMEO BHPAIHTL GoOpMyI0H

ty==algppx b, (I11.39)

riac a¢u b — KoshduilnenTs!, ONPCASTACMEIE 110 SKCTICP UMEHTAJIBHEIM TAITHEM 1089 KaXK-
Joro mecropomuerus (tafa. [LI7).
Tabnwma 117

3havenra Koa(hRAHENTOR & W & 18 {AZIMURBIX MECTOPOMIeH i

MeCTopompeune (Lﬂ”;‘;’:{’;‘f“’q,‘;“ i b
¥penrofickoe 98—99,8 19,9 —28,5
MeIBerK be 898—99,6 19,9 —285
Komcomonnckoe 98—99.6 19,9 —28,5
T'yBknuckoe 98-—09,6 18,9 | —28,5
Mecconxckoe 98—99.6 19,9 —285
Hagnnickoe 98—99.86 19,9 -—28,56
BykTRBCKOE 81,2 12,25 —8,2
Cpentyprekoe i 84,2 16,7 —14,2
YpeHro#ickoe 85,7 14,7 —-11,1
Janvueetenn-ITexensen 3,7 19.0 ~--3,3

Hanmne Tadaulibl 110Ka3HBAIOT, YT0 KosdHIHEHTR 3ABHCSAT M OT COCTABA Ta3a.
Hns maBaean#l 1o 90 kro/cw® TeMIepaTypy THAPaTOOOPa3’OBaRRA LPUGIHKEHHO
MOMKHO OLEHHTh:
O IOTOMUTENRHRX TCMICPATY pax
tp == 18,47 1g pp -~ B, (I1.40y
lg pp, = 0,0541 (¢, | B}
NP OTPHIATEARNAX TeMNERATYPaX ’
fp=—5851gpy | By (I1.41)
lg by :'0-.0171(81_%}, )
rge 55 u By — Kosdpuupenrnl, onpeiendemele 0o pac. I1.2]1 B 3aBACAMOCTH OT oT-
"
HOUICHAS CYy MMH NapIialLNEY TWOTHOCTeH n3y4aemora rasa Z X3 Piv K CYMME UX Obh-

=l
1

eMHDBIX {8 JOJIAX efWHUIM) KoIeNTpatnii B raze Ex‘-r, KOoTopoe Jyte XapakTepd-
i-=1
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& I G 3yer rugpatooSpasyiomyio o
cOOHOCTL JAaHHOTO TA3d, YeM erc

|
| | ' l! ofiAn CPemUANT MIOTHOCTh.,
85 — — 2% Henoabsopanue gopmya (11,40}
‘ : u (I1.41} BoaMOKHO ARIB HPH H3-
i BECTHOM COCTABC Ta3a B O0BCM-
bl Bl 1 =22 "ol (MONAPHOH)  KolLenTpalHau
THAPaTOoOOPASYIOWHX  KOMIIOHCH-
TOB B Tasc,
77 | - | 1 e ;
s P fTousen, Onpepenute 3apJIenHe
THARATOOOPAYDBAKKEA T434 NpH  H3-
BeeTHON temnepatype £, = — 14 °C.
fe b g CocTae raza UpMBegen » Tada, 118,
Fh — i 0,545
T0,84
g8 | - - i a2 -
SN = 0,580.
\ | I3 rpaduka onpepemsieM 5 —
kR = %\ LN =19, Torga
| - n=.
- j Ig pp == 0,054 (10 4 19 == 1,57;
30 l b pp = 37,1 KrejomE.

054 {ZE‘F 0;'53 '57:?5 &84 .52 L0 & flpusep. Japidenns THapaToOh-
pasEAHHA Ta3da pabHo 50 mre/cmt.
CooTak 'asa UpHBeneH a tata, [1018.
QuUpPEmenn’s paBHABECHYID TeMIepi-
TYPY FEAPATOOOPA20BaH NS,

Mpn = 0,580 R -.19% {cu. pme. I[1.22). Torma

ty = 18,47 1g50 — 19 = 18,47, 1,78 — 19 = 31,4 —19 = 12,4°C.

Puc. [1.21. 3nauenud kosbdnnuentos B v 5

Taxse pacyetn Hano npoBecrd AN OmHzaembiX SHAYMCITHH adBAENHs MPH pazmuy-
HEX pesyvax genmrandd. OpHeHTHDOBOWHBE 3HAUCHHA OMHIZRMAIX  AaBJEHHH
AOVKEET GRITE OUCHCHB! AT 38JaHuRX Je0HTOB Ha DOMHMAX C YHETOM IBYWILHNOH
GopMyJIH NMPATOKA Tasa B MAACTC o JABRMCHHUA €l'C N0 CTBOJY CKBAMKMHBL 10 yCTHA.

3. Quua uz npocteix, Ho Gomee MPUOMIGKCHIEX METGLOB — Ipadiueckail MeTon
OMpefenends PAaBHOBCCHOH TCMIEpaTYPH M IABJENHS IiIpaToolpasoBadns Mo Kpn-
BHIM, MOCTPOEHHBEIM KaK At OTIeqblibly KOMOOHEHTOB, TAK H B LCIOM T OPHPONHEX
rasoB B 3EBHCHMOCTH OT WX OTHOCHTEJBHOH TIOTIIOCTH. Merogura ONpereIeinsg
yeaoBili THIPATOOGDA30BAIIMSA 10 PABNOBCCHEIM KPHBEM 3aKMIOUACTCH B CACAYIOWEM.

B coOTBETCTRHH C ILIOTHOCTRIO ra3a M pacueTIiiM paclpenernernven IABJICHHSN OT
MaacTa 10 CHCTEMH OCYINKA COTMacHo Tpaduiky, Npusegenmnomy na pue. 11.22, onpe-
AeqAcTCH TemiepaTypa rHapaTootpazonanif. OOACTL CYILECTBOBAHKA TFUIPATOB HA
aToM rpadHKe HaXOIWTCH Bhle M Jesee kpunklx. Hewm Goapilie fasmenne u MIOTHOCTh
raga, Ted BHINE TeMnepaTypa IuapaTcobpazosatHi. )

an MAJIUHHY B COCTARE Td3d 43074, }'I‘JTEKHCI.[OTO Tazd H CEPOBOHOPOI[EI pHBHOBCC'
Hwe yCIOBAS THAPATOOSPAIOBANHA HIMENAIOTCH. B RACTIIOCTH, NP HAAUYAK B CO-
crase raza CO; n HgS ruapats ofpasyiores Oogec aKTHBHO IO CPABHEHNIO C Ta30M Ta-
KOH e IOTHOCTH, 1O He COAepaliy STH koMioReHaTR. Ha puc. 11.23 npeacraniessl
KpHBHE THAPATOOOPAICBAHNA OCHOBHHIX KOMIONQITOR TNPHOOANCIo Ta3a, a Ha
pue. 11.24 — Bapsnde OTACAEHKX KOMIONENTOR PARIAMION KOWIENTPANAH 113 ¥CJIo0-
By 0OPa30BATAA THAPATOB B CMecH © metanom. [IpHBCACHUME KpHBHE NOIBONAIOT
OIEHHATE BOSMOMHOCTH 0GPA30Bantd THAPATOE Ha MECTOPOMKIEHNAX, COREPKAMMX Ta3
aHaJOTHAYIIOTO COCTABA MAM GAM3Kero K upusencmionmy. [Tpu weamaunremnmofl pai-
HUIE B COCTABE Tas3a OT nmpubBefennbix ia puc. [1.24 yoiosus ofipazoBanus ruapaTos
MOMKHO OUBHWTL DYTeM AHTEPTOARIMY KPUBMX AAR aHATOrUUHOTO COCTaka, OTAWHAD-
Ierocsd TOTRKO KOMIENTpaliell Toro WM MHOTG KOMIOHE)Ta. HenonpsuBaune pan-
HOoro Metofna TpelyeT duamus cogTaBa MIacToBOTC Tada.

52

TaGauna I1.18
PesyabTatsl pacueroB 00 ONPRAACHKID NABAGHHS THApaTooGpa’oBaHAA

Momnwpiasn
RO UBHTD AT A -
HOMTOHEHTOR i fhyr Xirbir

W Tand, Y%

KomragedT

MeTan 9
Zean

IMprmian
Haobyran
H-ByTan
Hsonentan
H-lledran

Texcan |-Buciwne
Azor

T decagncicn

DD D D e b oy

Cymua — ! 0,94 0,545

100 =

\

AU LA
\}

T
ALY
NN
LY

My

Lt D o D

TR

A b s

TR : L1l | Ll i, é;}i T
F 4 .

T TR N TR,

15

Ln
k=1
n

Puc. 11.22. 3apucHMOCTH PABKORCOHBIS J4pAMeTPOs THAPATOOOPASLBY BHA TPHPOLBLIX MA30E OF
HX NAOTHLRCTH

Puc. 11.23. Kpunase THapaTocdpasosaHHs KOMIOHEHTOB NDHPOAHGI0 Ti3d
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4. ¥Ycnoeus rHgpaTocOpa3OBAHNE 10 KOHCTAHTaM pABHOBECHS ONDPEACTSION,
HCNOABIYS KOHCTAHTE (A30BOTC DPABIOBCCHA TA3-—THIAPAT, BHpaKaembie dopumymaofi

Ky =y;/x;, (11.4%)

rle g, — MOMgpHas A0IA {-To KoMOOHeNTa NPUPCIHGIsG raza B razosodl dase; x; —
MOMAPHAA jI0Nts {-TO KOMMOHCHTa rasa B Tigpare,
1lps #3BeCTHRIX JAF 33J3HHOID YCAOBUS 3MadeHHAX KOHCTART HAZ0BOIG PapHo-
BecHs K | COCTABE Tasd, MOTAPHYIO AGMK KOMIIDHEHTOB MOMIO BHMBCISTE H3 BHpPa-
HedHud
x; =y Ky

Fcau Bg/K; < 1, to npy Jaumbx yOJIOBUSX THIPATH He 06pasyores.
PaBsnosecHHe yooBM® GOPA30BAUAN TUAPATOR BHIPAKAOTCA PABEHCTBOM

n n
¥ o= vk =1 (11.43)

i-=1 i—1

KoHcrauTH (la30BOI0 PABHOBECHS ra3—TrHIpaT 3aBHCAT OT JABMCHMA, TeMmnepa-
TYPH H COCTaBA razd, KOUCTAHTHL PABIGBECHS 1IPH TOMOMUTEIHHEIX TCMICPATYPAX
ofpeAensoTest 110 rpadmkayd, npasegensnty wa puc, I1.25, npu orpHaTCILHEX Tew-
nmepatypax — wa puc. [L.26.

Tlopanok onpeaencHus paBHOBECHKIX yonoBull rRAPATONGpA3CBATMA 10 KOHCTAH-
TaM ha30BOTC PABHOBECHA 3aKIIOYHETCH B CIEIVIOIEM.

Aaa zajannnx p u T BEOAPAIOTCA KOHCTAHTHE PABHOBECHA LA KAMKJOTO Mugpato-
ofipasyowere KOMIIOHEHTA.

Tlpouentnoe cogepsande KamgoTo KoMNoneHTa ASTHTCH HA ero KOHCTAHTY paBHo-
BeCHA.

[MonyycHnbie pe3yAbTATH CYMMHPYIOTCSE H eIn Hailfcuwnan cysva doasite 100, o
NpH 3agadubX g u T rugpaThl MOTYT 00PA30BATECS, & CCTH IO YHelHAR CYMMA MeHbIle
100, runpaTsl He MOTYT 00pa20BATHCE. Ecuu moayuctuBad cyvma paexa 100, To svect
MeCTO PABHOBCCHOC YOaoBHe THApaToofpazobadus. Heanauntenbuoc uicenwe g
g T wmomer NPuBeCTH K I'vApaTooDPaIOBallkIo.

flpusep, OQUPEReInTE YenoBIA PHADATOOODA3OBAHESA 'A% 3a0aHHOMD COCTARA TPH Py ==
= 35,2 HreieM® M f = 8 °C Honpu pe =— 42,2 mresem? w £ == B °C (vadn. 1119
Mz tads 1119 mugHa, uro OpH 2iGandam cocrake a0k, gy = 35,2 n i — 8 °C, noayuen-
nwan eynua 94,34 menwnwe [00, 7, e CYLECTBYOT So3MoMNACTE 0fpI40BAHEN THANATOR, A NQRH
pr — 42,2 prefent B = 370 oroyTeTRYeT BoaMORHOUTE TBApATOMGpasnEadd A, Hopdgor cupe-
NENEHKME PABHOBECHOr O SARICHHA UHAPATOONpASOEAHHA TO0 KOHCTANTAM pasHOBCCITS CAenyiomui.
1. BryHCAAVeA PAIHOCTE JABACUHE 1y H fig

P1— pa = 42,2 — 35,2 = 7,0 krc/ovd.
Tadtguma II.19

PesynsTarsl pacueToR N0 OTpPEAENeHMI0 YCIORHE

rlu[pa'l‘ooﬁpaaonaﬂnﬂ
Copepmanue Ry mew ) vy ﬁ.f. nfm ¥
CoCTaN T43a | KOMIIOHBHTOD T}:’P;cgfrﬁ i (K_> }f]‘;c:[f'i (-K—>
!s"ir% Fae 8o I P/l =8 °C i /2
Ny 2,24 — — —. —
Cy 0,11 08170 0,14 0, 7150 0,15
CHy 93,20 1,35940 G6, 85 1, 2630 73.8
CyHa 3,28 0, 2380 13,72 0, 1680 19,5
Gy H, 0,35 003453 10,20 0. 0278 12,6
CaHye 0,82 0,2390 3,43 0, 1684 4,9
‘ Z 91,34 E 110,85
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Puc. 11.24, Bawanue yraepojopogos CaHe—C N,y €O, Ha5 8 N, na yeloBua
ruapaTooipadsoBAlME B CMecH ¢ METAHOM,

a4 - CHy CoHer f=— 1,2, 2 — 22 3—129 ¢ —50; 50968 6 —
13,6 of. %, CuHy B omecw; 7 — CHy -CoHyp F — 2,5: 2 -- 26 od, 9 CyHy,
Boomect; ¢ -— CHy— G f -- 1,002 — 26, 7. - 4.8 4 — 1LY 5 — 28,8
G — G3,8 of. % CaHy u oMoy 2 ~~ CHy—COy f — 77 2 — 12,5; § — 32;
4 — 8000, % GO, p cmecn: @ — CHy— St 7 - 212 Z 6,8 — 10,4 — 97

5 — 60 ob. 9%, He5 p cMeen; ¢ — CHy—Ng: F — 63 2 — 49,7: § — 259
of, % N, B rMecH
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Pac. I1.25. KoHoradTh paawosecus
ras—riADAT KOMIOHEHNTOE hNpHpLa-
GG Ta3a NPA TONOHMTENbHBIX TemTe-
paTYpax.

I'ApaTH: & -- MeTaHa, & — 3Tama;
¢ — UponaHal & — kWawS¥TaHA; & —
CepNBOACPOAA; & — YrACHHCIOD Fa3a;
No — HE0Ta
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Puc. 11.26. KOHCTABTE PaBHOBCCHM Ta3—-Ipapal KOMOOHEHTOE MpHpoSHOTO Taza NpH OTPH-
UATENBHBBIX TeMIEPATYPAX.

a — ¥ — £M. offozMay, phe. I 25

2. PriMHCKAASTCS pPasHooTh

BN YN 110,95 — 94,34 — 16,61
( ), WK ’ ' 6,61

K;
4. PunMopecHOs RaBAenHe rn;gpamnﬁwouauusl anpefeasierca no dopmyne
Wy
(P2 — p1) [loﬂﬁ (-—) '
7-5,66 -
Py = o1+ LY N 35,2 2 56 = 37,6 xrec/eme.

(_f%_>’"_<_%'>1 o

Ha MPHBEREHHOTO ITPHMERA BHIHS, YTO AMA Ta38 3afaHHOTG COCTABA M Temnepa-
TYpPHl paBHOBECHOE AdBJellHe THApaToo6paseBadds pasHo 37,6 krofom?,



I'TABA 111

AHAJIMTHYECKHE METOAbl ONPENEJEHMSA
JABJIEHHAA H TEMIEPATYPbI

I11.1. ONPEAENEHHE ABCOJIOTHOrO JABJIEHHSA TA3A

AfcomoTiioe AaBJere rasa g OnPeAEIAETCS KaK CYMMa HaBhTONEOTD (MAHOMCTPH-
yeCKort) fiy H OApOMETDHUECKOro Pg JabnedHi

p=pu-\-ps (1.1

Vs6riTounoe Japledue H3MePAETCH MaHOMCTPaMi (CM. raapy V1), Sapowerpuue-
cKoe — DapoMerpaMH.

ITpu namepernon (H3secTHOM) G POMETPRYSCKOM TADVICIHH (B MM pT. €T.) abcomor-
Hoe Japienue {B Kro/owm®) onpegesscercs

P = pu-|- ps/735,56. (111.2)

Ecnn HapoMerpuveckos fabaeiie JaHo B MUgNKGapaX, TOFAa alcoaloTHOe JaBie-
e {B Kro'cM®)

p = pu-|- 1,0197.10-2, (111.3

BapoMCTpHUCCKOE JABENCHME MOMHO MPHHNTH IOCTORINEM, CCIM CPelee ero
3navenne LA JaHHON MeCcTHOCTH CTAHMJaPTHIOBAND MJIH OTKJIONEHHE TEKYIIHX €ro
aHavelyil o7 Ccpeguero He mpesplrasT 1%.

3HaveHHd GAPOMETPHUECKOrO JABJIEHHS B 3aBHCHMOCTH OT DBHCUTHL HaJll YPOBHCM
mopd OpEbcgeHn 8 Tabt, 111.1, a cootnoiienna MeK Ay OCIOBHHMK eRHIIMIAMY H3Me-
Mepenust fasrnenws — B rafin. 1112,

Ta6nuwna IIL1

3Hanenns GapoMeTpHuecKOro AaejedHHs

LielcoTa, M i, "0 P Bwcora, M f, °C Ps:
MM DT, QT MM pT, CT,
0 15,00 760,0 HO0 11,10 707,5
100 14,35 750.0 700 10,45 £599,0
200 13,70 42,1 800 9,80 £H90,6
300 13,05 733,3 00 8,15 682,3
400 12,40 724.6 1000 8,50 674,1

[[1.2. ONPEJENEHHE JABJEHHA HA 3ABOE
OCTAHOBJIEHHOA CKBAJKHHEI

Hagnenye Ha 3a60€ 3aKPWIOR CKBAXUHE OMPCACATIOT HEROCPENCTECHHBIM H3-
MEpelHeM TPH NOMUWM CIYGHHHHX MaHOMCTPOD HJH BBIMHCJSKT [HO CTATHYECKOMY
MABACIHIO HA YCThe,

TINACTORLIM JABCUHCM CUMTAeTeAd BEJIMYMIA, NOJyveHnas npu nogsofl cralu-
NHM3ANHK RABJCHHA 11a 3a60€ Tocle SaKPhITHS CKBAMMHITRI,

Ecnu pamacHEe [oCnC 3aKPHTHR CKBAKHIM HAPACTACT & TEUEHHE RJINTEIBIIOTO
BPeMEHH MJH CKBAXHIY Heqb3f OCTAHOBHTL TO TEXIHYECKHM [PHUMHAM, NTDHMe-
HR10T NPHOTHPKEIHBE METOR BBIYHCJICHHS INJACTOBOTO JABNEHHA TO PesyabTaTaM

60

abauma 111.2

T
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HCCMeI0BAINSA CKBAYKHMH Ha DANMHYHHX DEXKUMAX HJIM 1O KPHBHM BOCCTAHOBJIEHHSA
JADBJIEHRS . .
TMapneHHe 11a 3afoe OCTANOBJEHIOH CKBIMHIK ONpeRessIloT no dopyyie

Ps = Py eXp (0,03415 p{i ) (111.4)
Zepdep
HAH s

03 = Pye s (111.5)

rie - e

. pL
S =0,03415 —_ 111.6
T (I11.6)

Py, Ps — COOTBETCTBENIO YCrbesoe H 3afofiHoe AABACHHA, krefem®; L — rayGuna

CKBAMKHHEL, 3} ¥ — OTHOCHTGILIAS IIOTIOCT Fa3d; Zop — KOs(O@uUnenT CEePXCKHMa-
€MOCTH ra3a [pH Pep M Tep.
CpejHsist TeMEEPATYPA B CKBaXKHIE DaBIa

Tcp = (T;; - TY);’ID & R
Ty

3xeck Ty, Ty — coOTDETCTRENIO yoThesan u sabolinas temmepatypa, K.

[Mopamok onpegcaenuss 2aSofivoro nasgedns 1o Qopmynan (ITL4—(I11.6)
caenyIouHE,

OnuuM wa omucanusx B n. 11,3 coocofos onpenensloT KPUTHYECKHE MaPaveTphH
Pxp H Twp.

[To AaBJENAI0 Hd YCTBE Py DAXORST NPHBCACIHOE YCThesoe IABMEHWE Pop v =
= FyiPup, & TAKNKE CPCANIOG NPUBEACIHYI0 TCMIEPATYPY Top = Tep' Tap-

Jlas mOnYYCUHnX prp. v B Thp onpejensior 2y (B eayyae HeoBXOAMMOCTH HOIIONL-
3vA Taeke PAKTOD AUENTPHYHOCTH ).

Buuucaue S, mo tada. 1113 onpepensioT opHCUTHPOBOUHOE SIAYEHHE efp, a sa-

1-}- egp
TeM  Pzp. op = Py ] .

kY B

3Han Pep. ops OUPCICIAIOT OPURITHPOBOYHOE NMPHBCACHIOE CpepHEe JABACUHE
Pop. ep. op = Pep. op! Prne 10 KOTOPOMY st Tep HAXOIAT Zep.

Mo #p ompencamor S ¥ mo tabr 1113 — e,

PaccuHTHBEAIOT py = pye’.

TIAf TPOBEPKH H VTOUHEHHA DE3YJsTATOD [MACYCTA CBEPANOT NOJYYENHNOe fep =
= {py -+ pa).f’2 ¢ APHHEATHM Pep. op. PacyeT MOXKHO CUHTATE NPABHIBHLIM B TOM Ca¥-
Yae, CCNH PACKOMACKEC ITUX BETHUHIL 1€ DVIHAST HA Zep. B mpoTuBHOM QivYae Npu-
IHMATOT HOBOE 3HAYEHHE Pop. op LIS OMPENCJENHSE Zop H NPOBOAKT NOBTODHLIH pacuet,

Hpumep, PaceuaTats cTTHYecKos 3a00AH0C HBAERNC B CRBAAKEE rayaunoR 2004 m npu

CACAYIOMA K HEXOAUBIX JAHHBIX: OTHOCHTCABLHAY INOTHOCTL 1'aza D == 0,57; TeMmucpaTypa Ha
yetwe £, = TICO{MED K}, pa zafios fs;Aﬁ”G (320 K), cTaTHyeckoe a6COMTIOE NAEACHHC

4 viThe Py = 180 grefom®,
iJupegenifes cREHON TEMNERaTyPY I CHLIAEHHE

30,
Tep = (320 — 23017 525 ~ 300K.

o rpadiExam pre. 112 Faxopmm pas p = 0,57 Pup = 47,5 wrreciem®, TK = 148 K.
TaccunTHEZCM RO fopuyaad {I1.18) npIpefeRFHE ¥CTEEBOR MABJICHHE # CPELHING TeMNe-

i Pop. v — 180147,5 =3.,8;
Trp. y = 300/198 = 1,5.
Onpepenges no puc. [L7 2 gan yoTeensoro QaLJEHHH
zy == 0,793.
62

3HaueHHn Eb B 3ABHCAMOCTH OT S

Tacauua I3

s ey Ly ey < P < oy
0,010 1,01006 | 0,057 1,05866 0,104 [,10960 0,149 I, 16067
4,011 1,01106 | 0,058 [,06971 0,105 1,11071 0,150 1,16183
0,012 1,01207 | 0,089 1,06078 0,106 I,11182 0,151 1,16300
0,013 1,01308 | 0,060 1,06184 0,107 1, 11293 0,152 I,16416
0,014 101410 | 0,061 1,06290 0,108 I,1 14056 0,153 I,16332
0,015 101511 0,062 1,06396 0,109 11516 0,154 1,16648
016 101613 | 0,063 1,06503 0,110 I,11628 0,155 1,16768
0017 | 101715 | 0064 | 106609 | 0111 | 111739 | 0156 | 1.16883
0,018 1,01816 | 0,065 [,OGT16 0,112 1,11851 0,157 117000
0,019 1,01918 | 0,066 1,06825 0,113 1,11983 {1, 158 II7117
0,020 109020 | 0067 | 1,06030 | o114 | 112075 | 0,159 | 1,17234
0,021 1,02122 | 0,068 [,07037 0,115 1,12187 0,160 1,17351
0022 | 102224 | 0069 | 1o7idd | 00116 | 1012300 | o161 | 1.17468
0,024 | 102429 | 0,070 | 107251 | 017 | 112412 | 0,162 | 1,17586
0,025 1,02332 | 0,071 1,07358 0,118 1,12524 0,163 I,17704
0,026 1,02634 | 0,073 1,07573 0,119 1,12637 0,164 1,17821
0,027 1,02737 | 0,074 1,07681 0,120 1,12750 0,165 1,17938
0,028 1,02840 | 0,075 1,07788 0,121 1,12862 0,166 1,18057
0,029 [,02942 | 0,076 1,07896 0,122 1,12975 0,167 1,18175
0,030 1,03046 | 0,077 1,08004 0,123 1,13088 0,168 1,18294
0,031 1,03148 7 0,078 0,08112 0,124 1,13202 0,169 1,18412
0,032 1,03252 | 0,079 008220 | 0,125 1,13315 0,170 I,1853¢
0,033 1,03353 | 0,080 1,08329 0,126 1,13428 0,171 1,18649
0,034 1,03458 | 0,081 1,08437 0,127 1,13542 0,172 I,18768
0,036 [,03562 | 0,082 1,08546 0,128 I,13665 0,173 1,18887
0,036 1,03666 | 0,083 [,086G5:d 3,129 [,13760 0,174 1,19006
0,037 1,03769 | 0,084 1,08763 0,130 1,13883 3,176 1,19125
0,038 1,03873 | 0,082 108872 0,131 1,13997 0,176 1,19244
0,058 1,03977 | 0,086 1,08981 0,132 1,14111 0,177 1,19363
0,040 1,04081 | 0,087 1,08080 0,133 1,14225 0,178 1,19483
0,041 [,04185 | 0,088 1,09199 0,134 1,14338 0,179 1,19602
0,042 1,04289 { 0,089 1,08308 0,135 1,14454 1,180 1,19722
0,043 104384 | 0,090 1,08417 0,136 [,145668 0,181 1,19842
0,044 1,04498 | 0,091 1,09527 0,137 I, 11683 0,182 1,19861
0,043 1,04603 | 0,082 1083635 0,138 1,14798 0,183 1,20081
0,048 1,04707 | 0,003 1,09746 0,139 1,14912 0,184 1,20202
0,048 1,04917 | 0,004 1,00836 0,140 1,15027 0,185 1,20322
0,044 1,05022 | 0,005 1,0996G6 0,141 1,15142 0,186 1,20442
0,050 [,06127 | 0,086 1, 10076 0,142 1,16258 0,187 1,205663
0051 | 1,05232 | 0098 | 110296 | 0,143 | 115373 | 0.188 | 1.20683
0,052 105338 | 0,089 1,10407 0,144 1,15488 0,189 1,20804
0,053 1,05443 | 0,100 1,10517 0,145 | 1,15604 0,180 1,20625
0,064 1,05548 | 0,101 1,10628 0,146 1,15780 0,191 1,21046
0,086 |-1,06634 | 0,102 1,10738 0,147 1,15835 0,192 1,21167
1,066 1,06760 | 0,103 [,10848 0,48 1,15151 0,193 1,21288
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Mponoaxellne Taba IIL3 Moonoaxevve Taga 103

s e 5 e 5 ¢S s o5 s eS ’ 5 ’ es $ e 5 e
0,191 | 1,21410 | 0,239 | 1,26998 | 0,284 | 132843 | 0,329 | 1,38958 0,374 | 145354 | 0,419 | 152044 | 0.464 | 1,5804 0,509 | 1,6636
0,195 | 1,21531 | 0,240 | 1,27125 | ,285 | 1,82976 | 0,330 | 1,39097 0,375 | 1,45489 | 0,420 | 1,52196 | 0,465 | 1,5830 0,510 | 1,6653
0,196 | 1,21633 | 0,241 | 1,27232 | 0,286 | 1,33108 | 0,331 | 1,39236 0,376 | 1,45645 | 0,421 | 1,52348 | 0,466 | 1,5936 0611 | 1,6670
0,197 | 121774 | 0,242 | 1,27379 | 0,287 | 133242 1 0,332 | 1,39375 0,377 1,45790 | 0,422 | 1,52501 | 0,467 | 1,5952 0,512 | 1,668
0,198 | 1,21896 | 0,243 | 1,27507 | 0,288 | 1,33376 [ 0,333 | 1,39515 0,378 | 1,45936 [ 0,423 | 1,52653 | 0,468 | 1,5968 | 0,513 | 1.6703
0,199 | 1,22018 | 0,244 | 1,27634 | 0,289 | 1,33500 | 0,334 | 1,39654 0,379 | 1,46082 | 0,424 | 1,52806 | 0,469 | 1,5984 0,614 | 1,6720
0.200 | 1,22140 § 0,245 | 1,27762 | 0,290 | 1,33643 | 0,335 | 1,39704 0,380 | 1,46228 | 0,425 | 1,52959 | 0,470 | 1,6000 0,505 | 1,6736
0201 | 1,22262 | 0,246 | 1,27890 | 0,291 | 1,33776 | (0,336 | 1,39934 o'g 1,46375 | 0,426 | 1,53112 | 0471 | L6016 | 0,616 | 1.6753
0,202 | 1,22385 | 0,247 | 1.28018 | 0,292 | 1,33910 | 0,337 | 1,40074 0, 1,46521 | 0,427 | 1,53266 | 0,472 | 1,6032 0,517 | 1,6770
0,203 | 1,29%07 | 0,248 | 1,28146 | 0,293 | 1,34044 ) 0,338 | 1,40214 0,383 | 1,46768 | 0,428 | 153419 | 0,473 | 1,6048 0,518 | 1,6787
0,204 | 1,22630 | 0,249 | 1,28274 | 0,294 | 1,34178 | 0,339 | 1,40354 0,384 | 1,46815 | 0,429 | 1,53572 | 0,474 | 1,6064 0,519 | 1,680¢
0206 | 1,22733 | 0.250 | 1,28403 | 0,205 | 1,34313 | 0,310 | 1,40495 0,385 | 146961 | 0,430 | 1,53726 [ 0,475 | 1,6080 0,620 | 1 ,6823
0,206 1,22875 | 0,251 1,28531 | 0,206 | 1,34447 | 0,341 [,40635 0,386 147108 | 0,431 1,53880 | 0,476 | [,6096 0,521 1,6837
0,207 | 1,22998 | 0,252 | 1,28660 [ 0,297 | 1,34582 | 0,342 | 1,40776 0,387 | 1,47286 | 0,432 | 1,5403¢ | 0,477 | 1,6112 0,522 | 1,6854
0208 | 1.23121 | 0,253 | 1,28788 | 0,298 | 134716 | 0,343 | 1,40917 0,388 | 1,47403 | 0,433 | I,54188 | 0,478 | 1,5128 0,523 | 1,6871
0,209 | 1,23244 | 0,254 | 1,28917 § 0,299 | 1,34851 | 0,344 | 141058 0,389 | LA7550 | 0,434 | 1,54340 | 0479 | 16145 | 0,524 | 1,68
0.210 1,23368 | 0,255 | 1,20046 | 0,300 | 1,34986 | 0,345 | 141199 0,340 1,47698 | 0,435 | [,34496 | 0,480 | 1,6161 0,525 1,69(}2
0.211 1,2349t | 0,256 | 1,20175 | 0,30t | 1,35121 | 0,316 | 141340 0,391 L,47846 | 0,436 | 1,5465] | 0,481 | 1,8177 0,626 | 1,6922
0,212 1,23615 | 0,257 | 1,29305 | 0,302 | 1,35256 | 0,347 | 1,41482 0,392 | 1,47994 | 0437 | 1,54806 | 0,482 | 1,6193 0,627 | 1,6938
0213 | 123738 | 0258 | 1,20434 | 0,303 | 1,35391 | 0,348 | 141623 0,393 | L4BI42 | 0,438 | 1,54960 | 0,483 | 1,6209 | 0,528 | 1.6955
0,214 | 1,23862 | 0,259 | 1,29563 | 0,304 | 1,35527 [ 0,349 | 141764 0,394 | 1,48290 1 0,43% | [,55116 | 0,484 | 1,6226 | 0,529 | 1,6072
0,215 | 1,2398 | 0,260 | 1,29693 | 0,305 | 1,35663 | 0,350 | 1,414907 0,395 | 1,48438 | 0,440 | 155271 | 0,485 1 [,6249 0,530 | 1,6080
0,216 | 1,24110 | 0,261 | 1,29823 | 0,306 | 135798 | 0,351 | 1,42049 0,306 | 1,48587 | 0,441 | 1,55426 | 0,486 | 1.6258 0,631 | 1,7006
0,217 1,24234 | 0,262 | 1,29953 | 0,307 | 135934 | 0,352 | 142191 0,397 1,48736 | 0,442 | 1,55582 | 0,487 | 1,6974 0,632 | 1,7023
0,218 | 124359 | 0,263 | 1,30083 | 0,308 | 1,36070 | 0,353 | 1,42333 0,398 | 1,48884 | 0,443 |} 155747 | 0,488 | 16291 0,533 | 1,704D
0,219 1,24483 | 0,264 | 1,30213 | 0,309 | 1,36206 | 0,354 | 1,42476 0,399 | 149033 | 0,444 | 1,55803 | 0,489 | 1,6307 0,534 | 1,7057
0,220 | 1,24608 | 0,265 | 1,30343 | 0,310 | 136343 | 0,355 | 1,42618 0,400 | 1,49182 | 0,445 | 1,56049 | 0,490 | 1,6323 0,835 11,7074
0,221 124732 | 0,266 | 1,30474 | 0310 | 1,3647% | 0,356 | 1,42761 0,401 1,49332 | 0,446 | 1,56205 | 0,491 | 1,6330 0,536 | 1,7002
0222 | 124857 | 0,267 | 1,30604 | 0,312 | 136615 | 0,357 | 1,42004 0,402 | 1,49481 | 0,447 | 1,56361 ; 0,492 | 16356 0,637 | 1,7108
0993 124982 | 0,268 | 1,30735 | 0,313 | 1,36762 | 0,358 | 1,43047 (3,403 1,49631 | 0448 | 1,56518 | 0,493 | 1,6372 0,538 | 1,7126
0224 | 1,25107 | 0,269 | 1,30866 | 0,314 | 1,3G88% | 0,359 | 1,43190 0,404 1§ 149780 | 0,449 | 1,56674 | 0,494 | 1,6389 0,539 | 1,7143
0226 | noses2 { 0270 | 1,30996 | 0,315 | 1,37022 | 0,360 | 1,43333 0,408} 1,49930 | 0,450 | 1,56831 | 0,495 | 164058 | 0,540 | 1.7160
0,226 1,25358 | 0,271 | L,31128 | 0,316 | 1,37163 | 0,361 | 1,43476 0,406 150080 | 0,451 | 1,66991 | 0,496 | 16421 0,541 | 1,7177
0,297 1,25483 | 0,272 | 1,31259 | 0,317 | 1,37300 | 0,362 1 1,43620 0,407 1,50238 | 0,452 | 1,5715 0,497 | 1,6438 0,542 | 1,714
0228 | 1.25609 | 0,273 | 1,31390 | 0,318 | 1,37438 | 0,363 | 1,43764 0,408 | 1,60381 | 0,453 | 1,5730 0,498 | 1,p454 0,543 | 1,7212
0,299 | 1,25734 { 0,274 | 1,31521 | ©,319 | 1,37675 | (1,364 | 1,43907 0,409 | 1,60531 | 0,454 | 1,5746 0,498 | 1,6471 0,544 11,7229
0.230 | 1,.25860 | 0,275 | 1,31653 | 0,320 | 137713 | 0,365 | 1,44051 0,410 | 1,50682 1 0,455 | 1,5762 0,500 | 1,6487 0,545 | 1,7246
(1,231 125086 | 0.276 | 1,31785 { 0,321 1,57851 | 0,366 | 144196 0,411 1,50833 | 0,456 | 1,6778 0,501 1,6504 0,546 | 1,7263
0,932 126112 1 0,277 | 1,31917 | 0,322 | 1,37988 | 0,367 | 1,44340 0,412 1,50083 [ 0,457 | 1,5793 0,602 | 1,6520 0,547 | 1,7281
0233 | 126238 | 0,278 | 1,32049 | 0,323 | [,3R127 | 0,368 | I,41484 0,413 | 1,51135 | 0,458 | 1,5809 0,503 | 1,6837 0,548 | 1,7298
0.97%4 1,26364 | 0,279 | 1,32181 | 0,324 | 1,38265 | 0,369 | 144629 0,414 1,51286 | 0,459 | 1,5825 0,504 | 1,6553 0,549 | 1,7315
0.235 1.26401 | 0,280 | 1,32313 | 0,326 | 138403 | 0,370 | 1,44773 0,415 1,61437 | 0,460 | 1,5841 0,505 | 1,6570 0,550 | 1,7333
01,236 1,26617 | 0,281 | 1,32445 | 0,326 | 1,38542 } 0,371 | 1,44918 0,416 [,BI58Y | 0,461 | 1,5857 0,506 | 1,65%6 0,661 | 1,7350
0.237 | 1.26744 | 0,282 | 1,32578 | 0,327 | 1,38680 f 0,372 | 1,45063 0,417 | 1,51740 | 0,462 | 1,5872 0,507 | 1,6603 0,652 | 1,7367
0,238 | 1.26871 | 0,283 | 1,32711 | 0,328 | 1,38819 | 0,373 | 1,45208 0,418 | 1,51892 | 0,463 | 1,5888 0,508 | 1,6620 0,553 | 1,7385
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ODponoamenne tTata 1.3

Mpoanoamenue Tadn I3

5 e 5 &S 5 el S e¥
0,554 1,7402 0,689 1,8203 0,644 1,8041 1,689 1,9917
0,555 | 1,740 | 0,600 | 1,8221 0,645 | 19060 | 0,690 | 19937
0,556 1,7437 0,601 1,8239 0,646 1,9079 0,691 [,9957
0,657 1,7454 0,602 [,8268 0,647 1,9008 0,692 1,9977
(1,658 [,7472 0,603 «§1,8276 0,648 1,9117 0,643 1,94997
0,559 1,7489 0,604 1,8294 0,649 1,8136 0,604 2,0017
(1,560 1,7507 (3,606 [,8313 0,650 1,8155 0,685 2,0037
0,561 1,7524 0,606 [,8331 (1,651 1,817H (0,696 2,0057
(3,662 1,7542 0,607 1,8349 (2,662 1,9194 0,697 2,0077
1,663 1,755% 0,608 1,8368 (2,653 1,9213 (3,698 2,0087
0,564 17677 0,609 | 1,8386 0,684 1,0232 (3,699 2.0117
0,565 [,7584 0,600 | 1,8404 0,655 1,251 0,700 2,0138
(3,66 1,7612 0,611 1,8423 0,656 1,9271 0,701 2,058
0,567 1,7638 0,612 1,8441 0,657 1,%250 0,702 2,0178
0,668 1,7647 0,613 1,8460 00,658 1,8308 0,703 2,0198
(3,669 1,7665 0,614 1,8473 ,65% 1,8329 0,704 2,0218
(3,670 1,7683 0,615 1,8497 0,660 1,9348 0,705 2,0238
0,671 1,7700 0,616 | 1,8515 0,661 1,9367 0,706 2,0269
0,672 1,7718 0,617 1,8534 1,662 1,9387 0,707 2,0279
0,673 1,7756 0,618 1,8552 (1,663 1,3406 0,708 2,0299
(4,574 1,7754 0,619 1,8571 0,664 1,325 0,709 2.0320
0,575 1,7771 0,620 1,8589 (1.665 1,445 0,71 2,0340
0,576 1,7784 0,621 18608 0,666 1,9464 a7l 2,0360
0,677 1,7807 0,622 1,8836 0,667 1,9484 0,712 2,0381
0,578 1,7825 0,623 18645 0,668 1,9503 0,713 2,0401
0,57% 1,7843 1,624 | 1,8664 (3,669 [,9523 0,714 2,0421
0,680 17860 0,625 ,8682 0,670 [,9542 0,715 2.0442
0,b81 1,7870 0,626 I,8701 3,671 1,9562 0,716 2,0462
(),582 1,78596 0,627 1,8720 0,672 1,9581 0,787 22,0483
00,583 1,7914 0,628 1,8739 0,673 1,5601 0,718 2,0503
0,584 | 1,7932 0,629 | 1,8757 | 0,671 | 1,9621 0,719 | 2,0824
0,585 1,7950 0,630 18776 04,675 1,8640 0,720 2,0544
(1,686 1,7968 0,631 18745 (3,676 1,8660 0,721 2,0565
(3,687 1,7986 0,632 1,8814 -1 0,677 1,9680 0,722 2,0b85
0,588 1,8004 (3,633 1,8833 0,678 [,9699 723 2,0606
0,589 1,8022 0,634 1,8851 0,679 1,8719 0,724 2,0627
{1,680 1,8040 0,635 | 1.8870 (3,680 1.9739 0,725 2,0647
(3,551 1,8068 0,636 18889 (3,681 1,675% 0,726 20668
(0,642 18076 0,637 1,8908 0,682 1,9778 0,727 2,068%
0,593 1,808 (1,638 1,84927 0,683 1,9798 (3,728 2,0709
0,504 1,8112 0,659 | 1,8346 0,684 1,9818 0,729 20730
0,595 1,8130 {0,640 1,8963 (0,685 1,858 0,730 2,0751
0,596 1,148 0,641 1,8984 (3,686 1,9858 0,731 2,0772
0,657 18167 0,642 1,9003 0,687 1,9877 0,732 2,0792
0,598 1,8185 0,643 1,9022 (1,688 [,98497 0,733 2,0813

66

5 es 5 e 5 e‘S 5 P
0,734 2,0834 | 0,779 1 2,1793 0,824 | 2,2795 0,869 | 2,3845
0,735 | 2,0855 | 0780 | 2,815 0,825 | 2,2819 0,870 | 2,3869
0,736 2,0876 1 0,781 | 2,1837 0,826 | 2,2842 0,871 | 2,3803
0,737 2,0897 0,782 | 2,1858 0,827 | 2,2864 0,872 | 23917
0,738 2,0817 | @,783 | 2,1880 0,828 | 92,2887 0,873 | 2,341
0,739 20088 | 0784 | 21902 0,829 | 2,2910 0,874 | 2,3965
0,740 2,095 | ©,785 | 2,1924 0,830 | 2,2933 0,875 | 2,3989
0,741 2,0980 | 0,786 | 2,1946 0,831 | 2,2956 0.876 | 2,4013
0,742 2,1001 0,787 | 2,1968 0,832 | 2,2979 0.877 | 2,4037
0,743 2,1022 1 0,788 | 2,1980 0,833 | 2,3002 0,878 | 2,4061
0,744 2,1043 | 0,789 | 2,2012 0,834 | 2,3035 0,879 | 2,4083
0,745 | 2,1064 | 0,790 | 2,2034 0,835 | 2,3048 0,880 | 2,4100
0,746 2,1085 | 0,79F | 2,2056 0,836 | 2,3071 0,881 | 2,4133
0,747 2,1107 | 0,792 | 2,2078 0,837 | 2,3094 0,882 | 24157
(0,748 21128 | 0,793 | 22100 0,838 | 2,3117 0,883 | 2,4181
0,744 | 2,1149 | 0,794 | 2,2192 0,830 | 2,3141 0,884 | 2,4206
0,750 | 21170 | 0,795 | 2,2144 0,840 | 2,3164 0,885 | 2,4230
0,751 2.1181 0,796 | 2.2167 0,841 | 2,3187 0,886 | 2,4254
0,752 2,1212 0,797 1 2,2189 0,842 | 2.3210 0,887 | 2,4278
0,753 | 2,1234 | 0,798 | 2,9211 0,843 | 2,3233 0,888 | 2,4303
0,754 | 2,1255 | 0,799 | 2,2233 0,844 | 23057 0,880 | 2,4327
0,755 | 2,1276 | 0,800 | 22255 0,845 | 2,3280 0,800 | 2,4351]
0,756 21297 | 0,801 | 2,92978 0,846 | 2,3303 0,891 | 2,437
0,757 2,0319 | 0802 | 2,2300 0,847 12,3328 0,892 | 2,4400
0,758 | 2,1340 | 0,803 | 2,2322 0,848 | 2,3350 0,803 | 2,4424
0,759 2,1361 0,804 | 2,2345 0,849 | 2,3373 0,894 | 2,4449
0,760 2,1383 0,805 | 2,2367 0,850 | 2,3396 0,895 | 2,4473
0,761 2,1404 | 0,806 | 2,2389 0,851 | 2,3420 (3,806 | 2,4498
0,762 2,1426 0,807 | 2,2412 0,852 | 2,3443 0,897 | 2,4522
0,763 92,1447 0,808 | 2,2434 0,853 | 2,3467 0,898 | 2,4547
0,764 2, 1468 0,809 | 2,2457 0,854 | 2,34%0 0,899 | 24571
0,765 2, 1490 0,810 | 2,2479 0,855 | 2,3514 0,900 | 2,459
0,766 2,151 0,811 { 2,2502 0,856 | 2,3537 0,901 | 2,4621
0,767 2,1533 0,812 | 2,9524 0,857 | 2,3561 0,902 | 2,4645
0,768 2,1555 | 0,813 | 2,2547 0,858 | 2,3584 0,903 | 2,4670
0,769 2,1576 | 0,814 | 2 2569 0,859 | 2,3608 0,904 | 2.4695
0,770 2,1548 0,815 | 2,2592 0,860 | 2,3632 0,905 | 2,4719
0,771 2,1619 § 0816 | 2,9614 0,861 | 2,3655 0,906 | 2,4744
0,772 2,1641 0,817 | 2,2637 0,862 | 2,3679 0,907 | 2,4769
0,773 1 2,i663 | 0,818 | 22660 0,863 | 2,3703 0,908 | 2,4794
0,774 2,1684 | 0,819 | 2,268 0,864 | 2,3726 0,008 | 2,4818
0,775 2,1706 | 0,820 | 2,2705 0,865 | 2,3750 0,910 | 2,4843
0,776 2,1728 | 0,821 | 22728 0,866 | 2,3774 0,911 | 2,4868
0,777 2,1749 | 0,822 | 22750 0,867 | 2,3798 0,912 | 2,4803
0,778 2,1771 0,823 | 2,2773 0,868 | 2,382l 0,913 | 2,4918
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MDpoxoaxeuwe Tatdba IIL3

s c¥ 8 o5 s e s es

0,914 | 2,4943 | 0,932 | 2,5574 0,964 | 2,6222 0,989 | 2,6885
0,915 [ 2,4968 | 0,940 | 2,5600 0,965 | 2,6248 0,990 | 2,6912
0,916 | 2,4993 | 0,941 | 2,5625 0,966 | 2,6274 0,991 | 2,6939
0,917 [ 25018 | 0942 | 2,561 0,967 12,6300 0,992 | 2,6966
0,918 | 25043 | 0,913 | 2,5677 0,968 | 2.6327 0,493 | 2,6993

0,919 2 5068 0,944 9 5702 0,968 | 2,6353 (3,994 2,7020
0,920 2,5083 3,45 2 5728 (0,870 2,6379 0,995 2,7047
0,921 2,5118 0,816 | 2,5764 0,971 | 2,6406 (0,996 | 2,7074
1,922 2,5043 0,947 2,5780 L972 | 2,6432 0,997 2,7101
0,923 2,5168 0,918 | 2,805 0973 | 2,6459 0,898 | 2,7129

0,924 25193 0,943 | 2,5831 0,974 | 2,648F 0,999 | 2,7156
0,925 2 5219 0,950 | 25857 0,975 | 2,B5i2 1,600 | 2,7183
0,026 2,5244 0,851 2,7883 0,976 | 2,6538
0,927 2,5269 0,852 | 2,R909 0,977 | 2,6665
0,928 2,5204 0,953 | 2,5935 0,978 | 2,6591

(3,929 2,5330 0,934 2,5961 0,979 | 26618
0,930 2,5345 | 0,955 | 2,3987 0,980 | 2,6645
0,931 2,5370 | 0,056 | 2,6013 0,981 | 2,6671
0,932 92,5396 0,957 | 2,6039 0,982 | 2,6698
0,933 2 E491 0,958 | 2,6055 0,983 | 2.,6725

i
0,954 | 2.5447 | 0,959 | 26091 0,8% | 2,6751
0,935 | 25472 | 0,950 | 2,117 0,985 | 2,6778
0,936 2,5498 1 0,961 | 26043 0,986 | 2,6805
0,937 2,5523 | 0,962 | 2,6169 0,087 | 2,6832
0,938 ;12,5519 | 0,963 | 2,6195 0,988 | 2,6859

-

Paceunveipaey 10 dopuyac (I11.8) opr@UTHPODOUHOE 3hacHHe S

0.57-2000

0,703 300 = s 164

S == 0,03415

Mo tar. I11.3 waxopum o — I,17 821,
op
Tio Bupmyae {171.%) onpepcaucy opHERTHPOBOYADL FHAYERHE AABACHRR \B ure/ow)

Pa. op = 180.1,17 821 =212, 1,

IMaxemnm cpeflitee opHENTHPOGOUROT gakdenHe {5 Kre/cMe)
Pep. op = (Py + Paop)i2 = (180 4- 212,1),2 == 196,05.
PACCYHTEBACM NPHOCACHHOE AAETEHHC
Pup. cp. op = 196,05/47,5 == 4,13,

k3-8 Pap = 113 1 T = 1B iaxopu¥ 7O pPRE 1LY ch = 0,790,
1o popuyae (111,68 paccuHTWEacM 5 40" Zop

§ == 0,03415.0,57 .2000,0,790- 300 = 0, 185.

Mo Tafo 1113, es = 1,17939.
Haxopum no jopmyne {I1.5)

ps = 180 1,1793% =212,3 rrejem?.
68

CpaBHHBAE HOAYYEI0R e = {(2t3,3 ¥ [80)/2 = 196,2 ¢ NIpHUSNTHM pakee p, .'012':
== 196,05, BupuM, 4T0 3navenna 7, = 0,793 p 0GOHX CAYUAAX COBUAMAIOT ¥ alCOANTHOC CTas

:
THyecKoe 3aG0HHOE NaBJe)iie MOMHD NPHHATE PADHBIM £, = 212,3 wrefem®

B Tex cayuasix, KOTHA ocpefseHue {apACHH K Kos(QduienTa ChepXeRuMaerMocTH
[lexeNaTeIbllo, CTATHUCCKOE 3a00iHoe AABACHHC ONpeleldiT mo (dopMyme

ol

D3 zpy_|_0,03415 Tep’ (I111.7)
rae
Pa, np Py, up z
. = £ L Py = —— dpup. 111.8
Py = {J} Pop dpup; Py Uj Prp Pup ( )
1, .

3

Mg onpenenenws p, no gopuyae (111.7) caenyer:
]] OATIMM B3 ONUCAHILIX B 1. I11.3 cnOCDﬁOB MAUTH NpHBEEIENNbe YCTI}EBOQ NABJIE=

HHE Py, np M TeMucpatypy Tup, e _
2) no raba, 1174 mau I11.5 zad nodY9eHIBIX Py, pp H Trp, cp nafitn pyl
3) paccuutatn 0,03415 pL H
Tep —
4) mo vpasHenmio {{I1.7) onpepenuth Pai .
5) mo taga. [I1L4 wam ITL.5 naptd TPHBCICHHOC 3400HHOC [aBREIHE Pa, qp,

COUTBETCTRYIONEE MOJYMCIIEY py B Tp. eps . .
6) YMHOMHME p3 np HA Pyp, CTpeleHTD 3afofice JMABACIHE B OCTAHOBJGHHOR

CHBAXHHE

Ps = Ps. up' Pep-

Fpumep. BRuNCAMTS cTaTHyeckoe aa@DBIOC AaBAeHHe D rasoBoM ckpaXuie, eCfH:
L = 17656 a; p = 0,6; p, == 1617 mrc/em¥% ‘fcp — 47°C.
Y refent m T, = 198 K
flo pe. 11.2 onpegensien p, = 47,2 ¥Te/et® 8 Ty = ’
Paccunteeaen 1o dopsyaam (I1.16)

Py, up = 161,7/42,7 = 3,426;
T[lp. cp = {47 —1’ 273);“[99 = 1,61,
[To taba. II1.4 pas 5THX dvaveHdl Py mp ] Tnp. cp

Py ap

I —2  dpyp = 2,629
dpnp
0,2

0,03415p 1./ Tep = 0,03415-0,6 - 1765/(47 4- 273) =0, 113.
ITo ypagHcunw ([I1.7)

Pa. up
‘- dpup == 2,628 + 0,113 = 2,742.
pl‘lp

au

Mo taty 1114 aToft Bc.nnéu'ﬁe mpu T = 1,61 COOTBE&‘I‘CTH}':T Pg, np=3,918. QOrewons
CTATHUECKOE MaBTende e saboe p, = 3,918-47.2 = 1848 mrefent.
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TaGauna I11.4
'D."'-”D

z
3davenns j —— dpup
oo Prip

TT‘Ip

P

up 1,06 | Lto | L1s | t2o | 1,25 | 1,30 | 135 | 1,90 | 45 ] 1,50 | 1,60 70 | 180 | onee | w00 ) 220 | 240 | 260 | 280 | ao00
! e | s | ¢ | s | e | 7 | s | 8 [ 1o ] tt] 12 3| [ s ] e | o ] s [ 1s ] e |2l
0,2 0 0 0 0 0 0 0 0 0 ln 0 0 0 0 |0 0 0 0 0 )
0,3 0,350 | 0,350 [ 0,350 | 0,350 | 0,350 | 0,350 | 0,350 | 0,350 | 0,350 | 0,350 0,350 | 0,350 | 0,350 | 0,350 1 0,350 | 0,350 | 0,350 | 0,350 | 0,350 | 0,350
0,4 0,615 | 0,619 | 0,623 | 0,626 | 0,628 | 0,630 | 0,632 | 0,633 | 0,634 | 0,635 0,636 | 0,637 | 0,638 | 0,639 | 0,640 | 0,640 | 0,640 | 0,640 | 0,640 | 0,640
0,5 0,805 | 0,816 | 0,826 | 0,834 | 0,839 | 0,844 | 0,848 | 0,851 | 0,854 | 0,836 0,860 { 0,862 | 0,864 | 0,866 | 0,867 | 0,868 | 0,869 | 0,869 | 0,860 | 0,869
0,6 0,955 | 0,971 | 0,985 ] 0,908 | 1,011 | 1,022 | 1,032 | 1,040 | [,045 | 1,048 1,049 | 1,050 ¢ 1,050 | 1,660 | 1,061 | 1,061 | 1,052 | 1,062 1,052 | 1,052
0,7 1,078 | 1,100 1,124 ] 1,145 | 1,162 | 1,178 | 1,180 1,190 1,203 | 1,207 1,210 | t211 | 1,213 | 1,214 | 1,216 | 1,218 | 1,219 | 1,220 1,220 | 1,220
0,8 [,175| 1,207 | 1,239 | 1,264 | 1,285 | 1,300 | 1,313 | 1,322 | 1,322 | 1,340 1,347 | 1,352 | 1,357 | 1,359 | 1,360 | 1,363 | 1,364 | 1,364 1,364 | 1,364
0,9 1,256 | 1,300 1,335 | 1,365] 1,386 | 1,403 | 1,417 | 1,429 1,440 1,450 1,462 | 1,472 | 1,480 | 1,485 | 1,489 | 1,492 | 1,494 | 1,495 1,495 | 1,495
1,0 1,327 | 1,375 1,420 | 1,455 1,479 | 1,600} 1,515 1,530 1,541 | 1,551 1,668 1 1,580 | 1,590 | 1,598 | 1,602 | 1,607 | 1,608 | 1,609 LeIo | 1,610
1,1 1,380 1 1,438] 1,485 1,628 | 1,552 1 1,573 1,591 | 1,606 : 1,616 | 1,631 1,653 | 1,667 | 1,676 | 1,684 | 1,691 | 1,689 | 1,702 | 1,706 | 1,709 | 1711
1.2 1,433 1,500 | 1,650 | 1,600 1,625 1,645 | 1,666 | 1,682 1,690 1,710 1,737 | 1,763 ) 1,761 | 1,770 ) 1,780 | 1,780 | 1,795 | 1,802 1,808 | 1,812
1,3 1,463 | 1,646 | 1,602 | 1,657 | 1,684 | 1,700 | 1,731 | 1,746 | 1,758 | 1,779 1,810 | 1,828 [ 1,836 | 1,845 | 1,858 | 1,868 | 1,875 | 1,883 1,890 | 1,896
14 1,492 1,500 1,654 | 17131 1,742 | 1,772 | 1,795 | 1,810 1,825 | 1,847 1,882 1 1,903 | 1,911 | 1,920 ) 1,835 | 1,945 | 1,954 | 1,964 1,472 | 1,980
1,5 1,510 1,620 1,690 | 1,757 | 1,791 | 1,824 | 1,848 | I,867 | 1,884 | 1,806 1,938 | 1,962 | 1,973 | 1,984 | 1,997 | 2,010 | 2,019 | 2,007 2,036 | 2,045
L6 1,527 | 1,649 | 1,726 1,800 | 1,839 | 1,875 1,900 1,923 | 1,943 | 1,964 1,993 1 2,021 | 2,035 | 2,047 | 2,060 | 2,074 | 2,083 | 2,090 | 2,100 | 2,110
1,7 1,544 | 1,670 I,?54]I,834 1,876 | 1,817 1,943 | 1,989 | 1,991 | 2,012 2,043 | 2,072 | 2,089 | 2,102 | 2,116 { 2,131 | 2,141 | 2,148 2,159 | 2,169
1,8 1,560 1 1,690 | 1,782 | 1,867 | 1,913 | 1,958 | 1,985 | 2,014 | 2,038 | 2,060 2,003 | 2,123 | 2,142 | 2,157 | 2,172 | 2,188 | 2,198 | 2,205 | 2,217 | 2,297
1,6 ° 11,5751 1,708 1,808 | 1,896 | 1,944 | 1,993 | 2,022 2,054 | 2,079 | 2,100 2,136 | 2,165 | 2,187 | 2,204 | 2,219 | 2,237 | 2,247 | 2,256 | 2,267 | 2,279
2,0 1,500 | 1,725 | 1,833 | 1,924 | 1,975 | 2,027 [ 2,059 | 2,093 : 2,119 | 2,140 2,178 | 2,207 | 2,231 | 2,207 | 2,231 | 2,250 | 2,205 | 2,307 | 2,317 [ 2,330
91 1,604 | 1,743 | 1,854 | 1,047 | 2,003 | 2,057 | 2,082 | 2,126 | 2,153 | 2,176 2,215 | 2,248 | 2,272 | 2,292 | 2,307 | 2,326 | 2,337 | 2,350 2,361} 2,375
2,2 1,617 1,761 § 1,876 | 1,971 | 2,031 | 2,088 | 2,123 | 2,160 | 2,187 | 2,212 2,252 | 2,288 | 2,315 | 2,334 | 2,349 | 2,366 | 2,380 | 2,394 | 2,404 [ 2420
2,3 1,631 1,779 | 1,897 | 1,994 | 2,059 | 2,116 | 2,157 | 2,193 | 2,222 | 2,249 2,288 | 2,429 | 2,354 | 2,375 | 2,391 | 2,407 | 2,422 | 2,437 | 2,448 | 2,465
2,4 1,644 | 1,797 | 1,819 | 2,008 | 2,087 | 2,145 | 2,190 | 2,227 | 2,256 | 2,285 2,325 | 2,369 | 2,305 | 2,417 | 2,433 | 2,447 | 2,465 | 2,481 2,491 | 2,510
2,5 [,668 | 1,815 1,940 2,041 2,115 2,175 2,223 2,260 2,290 2,231 2,362 | 2,410 ) 2,436 | 2,459 | 2,475 | 2,488 | 2,507 | 2,524 2,535 | 2,555
2,6 1,672 11,8301 1,958 | 2,061 1 2,137 | 2,198 | 2,249 | 2,288 | 2,318 | 2,350 23092 | 2,442 | 2,469 | 2,492 | 2,508 | 2,523 | 2,544 | 2,662 9574 | 2,593
2,7 1,695 | 1,845 | 1,976 | 2,081 | 2,159 | 2,221 | 2,275 | 2,316 | 2,347 | 2,379 2,423 | 2,474 | 2,502 | 2,525 | 2,541 | 2,559 | 2,581 | 2,599 2,612 | 2,630
2,8 16991 1,860 | 1,994 | 2,101 | 2,180 | 2,245 | 2,302 | 2,344 | 2,375 | 2,407 2,453 | 2,506 § 2,534 | 2,557 | 2,757 | 2,695 1 2,817 | 2,637 | 2,651 | 2,668
2,9 1,712 1,875 2,012 | 2,121 | 2,202 | 2,268 | 2,328 | 2,372 | 2,404 | 2,436 2,484 | 2,538 | 2,667 | 2,590 | 2,608 | 2,630 | 2,654 | 2,674 2,684 | 2,705
3,0 1,796 | 1,890 | 2,030 | 2,140 | 2,224 | 2,291 | 2,354 | 2,400 | 2,432 | 2,465 25614 | 2,570 | 2,600 | 2,623 | 2,641 | 2,865 | 2,691 | 2,712 2,728 | 2,743
3.1 1,740 | 1,904 | 2,046 | 2,157 | 2,243 | 2,311;| 2,376 | 2,423 | 2,455 [ 2,488 2,540 | 2,507 | 2,628 | 2,652 | 2,670 | 2,694 | 2,792 | 2,744 2,759 | 2,775

i

3,2 1,754 | 1,918 | 2,062 | 2,175 | 2,261 | 2,331 | 2,397 | 2,446 | 2,478 | 2,512 2,569 | 2,623 | 2,657 | 2,681 | 2,700 | 2,723 | 2,763 | 2,775 2,790 | 2,806
3,3 1,767 | 1,932 | 2,078 | 2,192 | 2,280 | 2,350 | 2,419 | 2,449 | 2,502 | 2,536 2,681 @ 2,650 | 2,685 | 2,708 | 2,729 | 2,752 | 2,783 | 2,807 2,821 | 2,838
3,4 1,781 | 1,946 | 2,094 | 2,210 | 2,208 | 2,370 | 2,440 | 2,492 | 2,525 | 2,559 2,616 | 2,676 | 2,714 | 2,738 | 2,759 | 2,781 | 2,814 | 2,838 | 2,832 | 2,869
3,5 1,795 | 1,960 | 2,110 2,227 | 2,317 | 2,380 | 2,462 | 2,615 | 2,548 | 2,583 2,642 | 2,703 | 2,742 | 2,767 | 2,788 | 2,810 | 2,845 | 2,870 2,883 | 2,901
3,6 1,808 | 1,974 | 2,125 | 2,243 | 2,333 | 2,407 | 2,480 | 2,635 | 2,568 | 2,603 2,664 | 2,726 | 2,766 | 2,792 | 2,813 | 2,836 | 2,872 | 2,910 | 2,911 | 2,999
3,7 1,822 1,988 | 2,140 | 2,259 | 2,349 | 2,424 | 2,498 | 2,556 | 2,588 | 2,624 2,686 | 2,748 | 2,791 | 2,817 | 2,839 | 2,862 | 2,809 | 2,950 | 2,938 | 2,958
3,8 1,835 [ 2,002 ' 2,155 | 2,275 [ 2,365 | 2,440 | 2,517 | 2,576 | 2,609 | 2,644 2,708 | 2,771 | 2,815 | 2,843 | 2861 | 2,888 ) 2,925 | 2,990 | 2,966 | 2,984
3,9 1,849 | 2,016 | 2,170| 2,291 | 2,381 | 2,457 | 2,535 | 2,597 | 2,629 | 2,665 2,730 | 2,790 | 2,840 | 2,868 | 2,800 | 2914 | 2952 | 3,030 | 2,993 | 3,012
4,0 1,862 2,030 | 2,186 | 2,306 1 2,397 | 2,474 1 2,533 2,617 | 2,649 2,685 2,752 7 2,816 | 2,864 | 2,893 | 2,915 | 2,840 | 2,979 | 3,070 | 3,031 | 3,040
4,1 1,875 | 2,044 | 2,201 | 2,321 | 2,413 | 2,490 | 2,569 | 2,634 | 2,667 | 2,703 2,771 | 2,836 | 2,885 | 2,815 | 2,938 | 2,983 | 3,002 | 3,081 | 3,045 | 3,064
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2,009

2,024
2,038
2,053
2,067
2,079

2,091
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9,114
2,126
2,139

9,152
2,165
92,178
2,191
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2,217
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2,281
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2,346
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2,385
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2,068
2,073
2,087
2,101
2,115

2,128
2,142
2,185
2,168
2,183

2,197
2,210
2.924
2,238
2,951

2,264
2,277
2,290
2,303
2,316

2,328
2,341
2,353
2,366
2,379

2,391
2,404
2.416
2,429
2,442

2,454
2,467
2,479
2,492
2,505

2,517
2,530
2,549
2,505
2,568

2,216
2,230
2,245
2,260
2,274

2,288
2,301
2,315
2,329
2,342

2,355
2,368
2.382
2,395
2,408

2,421
2,435
2,448
2,46l
2,474

9,486
2,499
2511
2,524
2536

2,518
2,560
2,572
2,584
2,597

2,609
2,622
2,834
2,647
2,660

2,672
2,685
2,697
2,710
2,723

9,336
2,351
2,366
9,381
2,395

2,409
2,423
2,437
2 451
2,165

2,479
9,492
2,506
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2,533

2,547
2,560
2,574
2,587
2,600

2,612
2,625
2,637
2,650
2,662

2,675
2,687
2,700
2,712
2,724

2,737
2,749
2,762
2,774
2,786

2,799

2,811
2,824
2,836
2,848

2,429
2,444
2,460
2,476
2,491

2,507
2,522
2,538
2,533
2,567

2,581
2,595
2,609
2,636

2,650
2,663
2,677
2,690
2,703

2,742
2,755
2,768

2,781
2,794
2,807
2,820
2,832

2,844
2,856
2,868
2,880
2,899

2,904
2,916
2,928
2,940
2,952

2,716 !
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2,506
2,523
2,639
2,556
2,570

2,586
2,604
2,617
2,632
2,646

2,661
2,675
2,690
2,704
2,718

2,731
2,745
2,758
2,772
2,785

2,799
2,812
2,826
2,839
2,852

2,864
2,877
2,889
2,902
2,915

2,928
2,941
2,054
2,967
2,979

2,991
3,003
3,015
3,027
3,038

2,586
2,602
2,619
2,635
2,651

2,666
2,682
2,697
2,713
2,728

2,743
2,758
2,773
2,788
2,801

2,815
2,828
2,842
2,855
2,869

2,882
2,896
2,909
2,923
2,936

2,949
2,963
2,976
2,989
3,002

3,014
3,027
3,089
3,052
3,065

3,077
3,090
3,102
3,115
3,197

2,651
2,669
2,686
2,703
2,719

2,735
2,752
2,768
2,784
2,79%

2,914
2,830
2,845
2,860
2,874

2,888
2,902
2,916
2,930
2,943

2,958
2,970
2,983
2,996
3,009 l

3,022
3,034
3,047
3,060
1,073

3,085
3,088
3,110
3,123
3,136

3,147
3,160
3,172
3,184
3,197

2,685
2,702
2,720
2,738
2,754

2,770
2,786
2,802
2,818
2,834

2,850
2,865
2,881
2,897
2,912

2,926
2,941
2,955
2,870
2,984

2,997
3,011
3,024
3,058
3,051

3,064
3,077
3,080
3,103
3,116

3,129
3,141
3,154
3,167
3,180

3,192
3,205
3,217
3,230
3,242

2,721
2,740
2,758
2,776
2,793

2,810
2,826
2,843
2,860
2,876

2,892
2,908
2,924
2,940
2,855

2,970
2,085
3,000
3,015
3,029

3,043
3,056
3,070
3,084
3,098

3,112
3,196
3,140
3,154
3,167

3,180
3,154
3,207
3,220
3,233

3,246
3,260
3,277
3,287
3,299
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| 160 | n7o | 180 | nse | 200 | 2,20 | 240 | 260 | 280 | 300
| 12 | 13 | 14 | 15 | 16 | 17 | 18 19 | 20 [ 21
2,783 © 2,856 | 2,907 | 2,937 | 2,960 | 2,985 | 3,025 | 3,092 3,069 3,088
2,808 | 2,875 | 2,998 | 2,958 { 2,983 | 3,008 | 3,049 | 3,103 3,094 3,112
2,826 | 2,895 | 2,950 | 2,980 | 3,000 3 3,030 | 3,072 | 3,114 3,118 3,136
2,845 | 2,915 | 2,971 | 3,002 | 3,028 | 3,083 | 3,095 | 3,123 3,142 3,160
2,863 | 2,933 | 2,990 | 3,022 | 3,048 | 3,074 | 3,117 | 3,147 3,164 3,182
2,881 | 2,052 | 3,000 | 3,041 | 3,068 | 3,005 | 3,138 | 3,168 3,186 3,203
2,869 | 2,870 ; 3,027 | 3,061 | 3,088 | 3,115 | 3,161 | 3,180 3,209 3,225
2,917 | 2,989 | 3,046 | 3,080 | 3,108 | 3,136 | 3,183 | 3,211 3,231 3,246
2,935 | 3,007 | 3,065 | 3,100 | 3,128 | 3,157 | 3,200 | 3,233 3,203 3,268
2,862 ] 3,024 | 3,082 | 3,118 ] 3,146 | 3,177 | 3,225 | 3,253 3,274 3,288
2,968 | 3,042 | 3,099 | 3,130 | 3,164 ; 3,186 | 3,244 | 3,273 3,295 3,308
2,685 3,059 | 3,117 | 3,163 | 3,182 | 3,216 | 3,264 | 3,284 3,315 3,328
3,000 | 3,077 | 3,134 | 3,171 ] 3,200 | 3,235 | 3,283 | 3,314 3,336 3,348
3,018 | 3,094 | 3,150 | 3,189 | 3,218 | 3,255 | 3,303 | 3,33 3,357 3,308
3,037 | 3,110 | 3,168 ¢ 3,206 | 3,235 | 3,273 | 3,321 | 3,362 3,375 3,386
3,049 | 3,125 | 3,180 | 3,224 | 3,262 | 3,251 | 3,339 | 3,370 3,393 3,405
3,065 | 3,141 | 3,201 | 3,241 | 3,270 | 3,309 | 3,356 | 3,389 3,412 3,423
3,080 | 3,166 | 3,218 | 3,259 | 3,287 | 3,327 | 3,374 | 3,407 3,430 3,442
3,096 | 3,172 | 3,235 | 3,276 | 3,304 | 3,345 | 3,382 | 3,425 3,448 3,460
3,011 | 3,187 | 3,260 | 3,292 | 3,321 | 3,362 | 3,409 | 3,442 3,466 | 3,477
3,125 | 3,202 | 3,266 | 3,308 | 3,337 | 3,379 | 3,426 | 3,459 3,483 3,494
3,140 | 3,218 | 3,281 | 3,323 | 3,354 | 3,395 | 3,443 | 3,476 3,501 3,511
3,154 | 3,233 | 3,297 | 3,339 | 3,370 { 3,412 | 3,460 | 3,493 3,518 3,028
3,169 | 3,248 | 3,312 1 3,365 | 3,387 | 3,429 | 3,477 | 3,510 3,536 3,546
3,183 | 3,262 | 3,327 | 3,370 | 3,402 | 3,444 | 3,493 | 3,526 3,501 3,561
3,197 | 3,276 | 3,341 | 3,385 | 3,417 | 3,459 | 3,508 |¥3,542 3,567 3,677
3,210 [ 3,281 | 3,350 § 3,399 | 3,432 | 3,475 | 3,524 | 3,857 3.582 3,592
3,224 | 3,305 | 3,370 | 3,414 | 3,447 § 3,490 | 3,539 |'3,573 3,598 | 3,608
3,238 | 3,319 | 3,385 | 3,429 | 3,462 | 3,605 | 3,555 | 3,589 3,613 3,624
3,251 | 3,332 | 3,592t 3,443 | 3,477 | 3,620 | 3,670 3,60{ 3,628 3,638
i
3,264 | 3,345 | 3,413 ! 3,457 | 3,491 | 3,634 | 3,B84 | 3,618 3,643 3,654
3,278 | 3,369 | 3,427 | 3,472 | 3,506 | 3,549 | 3,509 | 3,633 3,660 3,670
3,201 | 3,372 | 3,441 | 3,486 | 3,520 | 3,663 | 3,613 | 3,647 | 3,674 | 3,685
3,304 | 3,385 | 3,455 | 3,600 i 3,635 | 3,078 | 3,628 | 3,662 3,689 3,700
3,317 t 3,398 | 3,468 | 3,514 | 3,548 | 3,691 | 3,642 | 3,676 | 3,703 | 3,714
3,330 | 3,411 | 3,482 | 3,528 | 3,662 | 3,605 | 3,656 | 3,690 3,718 3,728
3,344 | 3424 | 3,485 | 3,541 | 3,575 | 3,618 | 3,670 | 3,704 3.7392 3,742
3,357 T 3,437 | 3,609 | 3,555 | 3,689 | 3,632 | 3,684 | 3,718 3,747 3,756
3,370 | 3,450 | 3,522 | 3,569 | 3,602 | 3,645 | 3,698 | 3,732 1 3,761 | 3,770
3,382 | 3,462 | 3,534 | 3,581 | 3,615 | 3,668 | 3,711 | 3,745 | 3,774 | 3,783
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Mpononxedne Ta6 1114

T
-2 | teo | 70 | 180 | 1,00 [ 200 | 220 | 240 | 260 280 [ 3,00
05 | 1,10 | Lts | 120 | 1,25 | 1,30 | 1,38 | 190 ] 145 | oo | _ i |
, | 12 | wopowe | oas | 16 | or | a8 | i 207 T 91
| 2 [ s ] ¢« ] s 5]*;!5!910 o [ —
: 3,39 3,474 | 3,546 | 3,594 | 3,627 | 3,671 | 3,723 | 3,758 3,788 1 3,796
8,2 2,411 2,580 | 2,736 | 2,861 | 2,964 | 3,051 | 3,139 | 3,209 | 3,25¢ | 3,311 prel N o5 | 300 | voae | 3an | 3ra [ 3758 | B8 poe
83 2,424 | 2,593 | 2,748 | 2,873 | 2:977 | 3064 | 3,151 | 3202 | 3206 | 37323 3419 | 5498 | 3571 | 5,619 | 5052 | .697 | 3748 | sl | AR5 | 3o
84 2,437 | 2,605 | 2,761 | 2,386 | 2,989 | 31076 | 3,163 | 3,231 | 3.278 | 3,335 3431 { 3,510 | 30583 | 3,631 | 3,665 | 3710 | 3761 | 3,797 | 3.8%8 | 3836
8.5 2,450 | 2618 | 2,774 | 2,308 | 31001 | 5'088 | 5175 | 3,247 | 3990 | 3,347 T | anen | Ses | Sem | he | 37 | 375 | A0 | Bhm | o
8,6 | 2462 (2,631 | 2,787 | 2,910 | 3,013 | 3100 | 5,187 | 3250 | 3302 | 3359 : : : ,
: - 56 | 3,505 | 3,607 | 3,685 | 3,600 | 3,734 1 3,786 | 3,823 | 3853 | 2860
8,7 2,475 ) 2,643 | 2,799 | 2,923 | 3,025 | 3,112 | 3,199 | 3,270 | 3,315 | 3,370 Jane | o | 2 oo | 330 | 37 | YIR | Bem ) BEe 3.802
88 | 2,487 2,656 2,812 2,933 | 3,038 | 3124 | 3211 | 3,282 | 5327 | 3,382 3481 | 3560 | 3,631 | 5.678 | 3,715 | 3758 | 3.811 | 3848 | 3.878 | 3888
S0 | SE00| 5oon| 28241 2,518 13,0501 5136 15,293 3,293 | 3,340 5,393 3,493 | 3573 | 3.643 | 3,690 | 3,727 | 5770 | 3,823 | 3.861 | 3.890 | 3901
8,0 2,512 2,681 | 2,837 | 2,960 | 3,062 | 3,148 | 3,235 | 3,305 | 3.352 | 3,405 3505 | 3585 | 2655 | 2709 | 2730 | 3782 | 3835 | 3973 | 3909 aors
9,1 2,524 2,693 | 2,849 | 2,972 | 3,074 | 3,159 | 3,246 | 3,317 | 3,364 | 3,417 ' : :
: : 3,51 3,697 | 3,667 | 3,714 | 3,750 | 3,794 | 3,847 | 3,885 3,915 3,925
o5 | 2P| ZT001 2861129801 30851 3,170| 3,257 3,329 ( 3,376 1 3,429 3250 | 3608 | 5678 | 3795 5762 | 3,806 | 3.859 | 3.897 | 3.997 | 3938
on | DR |28 28721 29071 3.007) 3,182 ] 3,068 ] 3,310 | 3,388 | 5,440 3542 | 31620 | 31600 | 3737 | 3773 | 3,818 | 3,871 | 3,909 | 3,940 | 37950
9,4 2,561 | 2,731 | 2884 3,010 | 31108 | 3,193 | 3279 | 3,952 | 31100 | 5452 3551 | 37680 | 5209 | oo | STEN S | vaaa | booy | 3080 | om0
o | GEEE|5iE) 28061 5.022) 3.1201 5,201 ) 3,200 | 5,364 | 3,412 3400 3565 | 3,644 | 3713 | 3,760 | 3,797 | 5,842 | 3,895 | 3938 | 3.964 | 3974
9,6 2,585 | 2,755 | 2,908 | 3,034 | 3,131 | 3,216 | 3,302 ° 3,376 | 3,424 | 3.475 3, ) : : :
- 3,576 1 3,656 | 3,724 | 3,772 | 3,800 | 3,854 | 3,907 | 3,945 | 397 | 3.986
o8 | 0TI BTOT) 2,019 3.045) 51421 3,928 5,314 | 3,388 | 3,455 | 3,187 508 | 5660 | 3736 | ags | 3eo | vats | 3ota | Yemr | hemd 3.599
9.8 | 21610 2,780 | 2,931 | 3,057 | 51153 | 31239 | 5,326 | 3309 | 3447 | 3 498 3599 | 3,679 | 3747 | 2,795 | 3.832 | 3,877 | 3,930 | 4969 | 3.959 | 4011
0o | otaz) 2702 20421 30081 5041 3.251 ) 5,338 | 3,411 | 3,468 3,510 3610 | 3091 | 3,758 | 3,806 | 3.841 | 3,889 | 3942 | 3981 | 401 | 1023
oy 203 2801 2,050 13,0801 51751 3,263 ) 5,350 | 3,493 | 3,470 | 3 521 3,622 | 3,702 | 3769 | 3,817 | 3,855 | 3,900 | 3,953 | 3,992 | 4,023 | 4035
10,1 { 2,646 | 2,816 | 2,966 [ 3,042, 3,187 | 3,274 | 3,361 | 3,434 | 3,482 | 3,539 N : , ! "
! a1 3,633 | 3,714 | 3,780 | 3,898 | 3,867 | 3911 | 3,965 | 4,000 | 4,035 | 4046
05 | Bioh| D828 2.078) 31031 2,199 82861 3,372 | 3,446 3,404 | 3,604 o | 308 | 3700 | Yom | 5% | Sasd | 3o%e | 4ot 4,046 | 4058
103 | 2,671 | 2,810 | 21989 | 31115 | 3211 | 3997 | 3,382 | 5457 | 3,506 | 3,955 850 | 5757 | Saol | veet | 3800 | Sox1 | Boms | 4y | d0Re | 4008
104 2,683 | 2,852 § 3,001 | 3,126 | 3.223 | 31200 | 3'393 | 3,469 | 3618 | 3,967 008 | wras | 2812 | baes | 001 | vbss | yooe | roan | aons | ok
lon | 2000 2E611 3013) 31381 3,235 3,320 3,404 | 3,480 | 5,580 | 3,678 SI679 | 5758 | 3893 | 3873 | 3,912 | 3,956 | 4010 | 4049 | 4081 | 47002
10,6 2,707 | 2,876 1 3,025 | 3,150 | 3,246 | 3,332 | 3,416 | 3,492 | 3,541 | 3,588 Wb , , ,

. 3769 | 3,834 | 3883 | 3,923 | 3,967 | 4,02t [ 4,060 | 2,005 | 4104
0h oSl ees | A0aT | B0y | 3208 | 343 8,428 1 8,504 | 3,552 | 5,508 3900 | 3705 | Tatd | 3dos | droas | vors | vos | row | %% £115
s 2732|2000 3048 13,173 1 3,269 ) 3,356 | 3,440 3,515 | 3,502 | 3,609 3,710 | 3790 | 3855 | 3,904 | 3,941 | 3.989 | 4,042 | 4082 | 4.ilg | 4127
10,9 2,744 | 2,912 | 3,060 | 3,184 | 3,981 | 3,366 | 3,452 | 3,527 | 3,573 | 3,619 3'7a1 | 2’800 3,886 | 3,916 | 3,955 | 4,000 | 4,063 | 4,003 4,127 | 4,138
ILO | 2,756 | 2,991 | 3,072 | 3,196 | 3,292 | 3,378 | 31464 | 3,539 | 3,584 | 3.029 DT | SA00 | DD | SAL0 | gt | 4000 | 4003 | 400 | 4137 | 4138
11,1 2,768 | 2,936 | 3,084 | 3,208 | 3,304 | 3389 | 3475 | 3,551 | 3,505 | 3639 : %

3 ] 3,743 | 3,822 | 5,888 | 3,937 | 3,077 | 4,022 | 4,075 | 4,116 | 4,150 | 4,160
2 27801 2,018 13,091,220 3,815 1 2,401 | 3,486 | 3,562 | 3,605 | 3,630 res | 385 | o 3947 | 3,988 | 4,033 | 4,087 | 4197 | 4161 | 4172
'3 2,793 | 2,960 | 3108 | 3,231 | 3,327 | 3,412 | 3,497 | 31574 | 5,616 | 3660 STo4 1 Saas | 36t0 | youe | voen | 10m | vovw | 4rm | dig | bl
B 2AR Dema | Y00 | 3242 | 2338 Bt | 3,508 | 3,585 ) 3,626 3,671 3775 | 3,854 | 3,921 | 5,969 | 4.010 | 4.055 | 41109 | 4150 | 41183 | 4)194
b 2,817 12,984 | 3,132 | 3,285 3, 3.436 | 3,519 3,597 | 3,6 3.68 i e ‘952 | 3oso | 409 4067 1 4191 | 4181 e oo
6 2,829 (2,996 | 3,144 | 3,267 | 3,361 | 3,446 | 3,520 | 3.607 | 3,648 | 3,692 3,786 | 3,865 | 3, 3,98 '
5573 | & : 3,876 | 3,943 | 5,991 | 4,034 | 4,079 | 4,082 | 4,172 | 4,206 | 4.216
11,7 2,841 | 3,008 | 3,156 | 3,279 | 3,373 | 3,456 | 3,540 | 3,517 | 3,658 | 3,702 3I87 | 2878 | 395 003 | 406 | 1000 | 1a1 | vres | o0 | BAE
s 2806 3’023 5180 i%’gsgg 3283 SrA6T | 3500 | .28 ‘3‘?63 3?52 3,819 | 3,897 4 3966 | 4,014 | 4,057 | 4,102 | 4,155 | 4194 | 4.298 | 4238
119 2866 | 3,032 | 3180 | 3,302 | 3396 | 31477 | 5561 | 3638 | 3679 | 372 : 3 Somo | wott | aoor | 42| 41 | Liod | £ | 42
12,0 2,878 3,044 | 3,192 | 3,314 | 3,407 | 3,485 | 3,571 | 3,648 | 3,690 | 3,734 3,830 ¢ 3,908 | 3,977 | 4,0 )
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Tatauwmuma IIL5

0,2== 0.2 .
3HagedHn L zdrug, J —;;; dpnp
an an
0,2 0,2
4
szpnp J. Pnp Prp
Tnp p]‘{p pnp
Mip

0.2 ot | o010 | oos | 0 |og eas | ool0 ) 0.05
1,05 0} 0,0472 | 0,0053 | 0,1441 | 0,1937 | 010,275 0,666 | 1,333
1,10 0| 00477 | 0.0961 | 0,1451 | 0,1%48 | 0 (0,276 0,670 | 1,338
1,15 0| 00479 { 0,0964 | 0,1455 | 0,1952 | 0 ]0,277 {0,674 | 1,342
1,20 0| 00482 | 00969 | 0,1460 | 0,1957 | 0 10,278 | 0,677 | 1,346
1,95 0| 0.0484 | 00970 | 0,1466 | 0,1964 | 010,279 0,679 | 1,349
1,30 0| 00486 | 0,097 | 0,1471 | 0,1969 | 0 0,280 0,681 | 1,352
1,35 0| 0.0487 | 0,0977 | 0,i472 [ 0,1970 | 00,280 10,683 1,355
1,40 0! o048 | 00080 | 0,1474 | 0,1973 | 010,281 0,685 1,358
1,45 0| 00490 | 00982 | 0,1476 | 0,1976 | 0 |0.282 0687 1,360
1,50 0] 00492 | 0,008¢ | 0,1480 | 0,1978 |.0 10,283 ) 0,688 | 1,361
160 | 0| 00403 | 00983 | 0.1485 | 0,981 | 00,284 10,690 | 1,365
1,70 0| 00494 | 0,0090 | 0,1488 | 0,1987 | 0 /0,285 1 0,691 | 1,367
1,80 0| 0,0495 | 0,0092 | 0,1491 | 0,1990 | O \0_285 0,692 | 1,368
1,90 0| 00496 | 0,0003 ) 0,1492 | 0,1991 [ 00,286 0,693 1,370
2,00 0| 0,0497 | 0,0994 | 0,1493 | 01992 | 00,286 0,693 | 1,371
2,20 0| 00498 | 0,0996 | 0,1496 | 0,1995 | 0 10,286 | 0,693 | 1,372
2,40 0| 00499 | 00998 | 0,1498 | 0,1998 | 0 0,286 0,693 | 1,373
2,60 0| 00499 | 00099 | 0,1499 | 0,1999 | 010,286 0,693 | 1,373
2,80 Q| 00500 | 0,1000 | 0,1500 | 0,2000 | 0 0,286 0,693 1,373
3,00 0| 0,0800 | 06,1000 | 0,1500 | 0,2000 } 0 0,286 |0,693 1,373

11L.3. ONPEAENEHYUE JABJNEHUA
HA 3ABOE PABOTAIOWIEH CKBAXKHHBI

Hapgenue na zaboe paBotalollell ragopoii ckPREIEL MOKIIO OTNPEIEnMTh 1l
NOCPENCTEEHHEIM H3MEpeHneM TayGHIHBIM malomerTPOM JHOO PACUCTIEIY TYTEM TO
TABJCIHIO Ha yoThe. Eciam ckBakulta sKenayartapyered Ho pouTanHEM TPyGam (3a-
TPYGHOMY NPOCTPAHCTEY), To 8B 3a1PyGHOM 1pocTpaKcTEC (porravnmx TpyGax) Gyrer
enoIBUKIBT CTond rasa, Kak B oCTajoBIeHHof cxpdHie. B sToM cayuae fasieine
Ha 32008 MOXKIO DACCYHTATH CiocobaMi, omkcannpii B m. I11.2,

OHAKO B IPAaKTHKE HCCAENOBAHKE cKBaxuI npHMeHeHHE (hopMya TpH HENOADHXK-
HOM CTOA6E 1EBO3MMKIO0 B CAEIYIOWHX CAYIAAX.

CKE4XHHA IKCHIYATHpYeTed 1O (DOHTARNERM tpyBam u sarpyfiomy rpocTpaH-
CTBY OJHOBPEMCHIIO.

CKpamHHa 1€ uxeeT DOITAHHHX Tpyod.

Cxpaxkuna 060pyIoBaHa TaKepOM.

B Takux caydasx safoiiioe jAaBJelthe ompefcaioT HO (opuye

——

22T,
py = l/‘pieQS + 1,377, 2. (S5 —1} @, (111.9)

Bl
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rae 4 — Geapasmepinill  KosddMnMeRT THAPABNHYCCKOTQ  COMPOTHRACHM; dgn —
snyTpernyii Auametp QonTaunhK TpyO (SKCIAYATANHONIIBX KOJOUH), CM; Q ~— mednT
raza npu 20°C 1 760 MM pT. CT., Thic. MYCyT.

OCIIOBHME PASMEDH OTEUCCTRERHHK B 3apyOexiix QonTanimx v ofed AlbIX TpY0
npupcaeds B Tadn, [11.6, II1.7.

KosjhuIHeT FraPasIuueckoro ConpoTHRICHUE } ABHMCHT OT DeMKMA ABHMEHHA
Fa3a M TOBEPXHOCTH CTeHOK TpyG. [Iph BCTpeualomuxcss wa OpaKThKe CKOPOCHIX
B ra30BRIX CKEAKHRIIAX OCHOBHDLIMA NapavMetTPaMH, 0T KOTOPLIX SARHCHT gosfipupent A,
ABASIOTCH WHCSI0 Pefnoabaca Re M OTHOCHTEILIAA IWePOXGEATOCTD &, onPCIRIAEMRIC

no dopMyaam

Re =k — 20 (I11.10)
dnu“-
[e = 2/ 10dpy, (I11.11)

rae [ — abcogTIoTHag MIEpOXOBATOCTb, MM, (3 — nacbut rasa, THC, a@;’ﬁyT!_dau —
BUYTPCHIHE JAMAMETD, CM; b ~— JHIlAMHYECKAn BAIKOCTE, cll; & — pasucPHEH Koaf-
durpent, Kr-cupd,
Ipu 20 °C u 760 Mm pT. cT. £ = 1777; npu 0 °C u 760 MM pT. C7. & == 1910,
[Tp® naMpHAPIOM TeueHKK A MTPAKTHYCCKY II€ 3ABHCHT OT WepPoXoBaT¢CTH B oNpe-
Jeasiercs no upMyne

% = 64/Re. (111.12)

Tlpu TypOyAeHTHOM TedellHH, KOTOPOe, KaK TMPEBHJIO, HMCCT MecTO B rasoBblx
CKBAMHIIAX, A ABafgercs Qynxmredl Re H & H onpegeisercs mo dopuyie

¥
1
— I11.13
A al1e ¢ 562 , e T ( )
SR Re2? ?s‘“>J

Tpu GomblunX pacxofaxX HACTYNAer Tax lasblpaemas TypOysenTHad 4BTOMOMEb-
HOUTH, KOIa b He 3aBrcwT OT Re H onpefenseres no dopvyie

| — L . (111.14)
741
Zg —

KoathHIKENT FHIPARTHIECKOTO CONPOTHBJICHUA I HSBECTIHX Ré R € MOMIo
onpenenuts no rpaduky (puc. I11.1), noctpoentomy no opmy.e, HReUTHYIOR (111.13).
OTIOCHTENBHYTO IICPOXOBATOCTE B st TPYO DASMHYIBIY AHANCTDOB onEPCeaAeT 110
puc, IIL.2. ’

Kpueas § Ha pHe. [I1.] noRaskiBaer rpaHHIY SOHB TypSyaenTiioh aBTOMOIENL-
HOCTH, THe A 3ABHCHT TOABKO OT IEPOXCBATOCTH, AfCoToTHAR LepoxofaTocT: Tpy6
34BUCHT O HX MATEPHANd, CHOCO0A HATOTORJEIHA, & TAKKE CPOKA H ycnoﬁ”ﬁ IKRCAnya-
Tattpy. CompoTuBacaue TPyS, COCTABJICHIMX W3 OTACHBHDIX memenToB, BRIKHIET
TAKME M MCCTHLIE CONPOTHBACHHH, BH3BAHHEE 1eGOIBIIMMK HCRDPHBAEHHAMH TpyG 1
HepPOBIOCTHME B MecTax coeguHenHil, Ha conpoTHBIeIHE TpYE MOTYT BIMATD HaIHune
TBEPALIX M KHIKEX npuuecedl, o6pasoBaiue (WK yladesHe) HaneTa Ha crenxax Tpyds,
HAMCHTIGIIHECS B SABMCHMOCTH OT PeXKMa PafoTh CKBAKHIN,

Fcal Tpy6u OBJIE B SKCLIYATALHH JIRTeTblIoe BpeMs, 0coGeHIlo fpy HATHIWR
B Ia3¢ ATPECCHPHBIX KOMIOIENTOB M TRePIwX mpHMeced, mepoxoparoch MOMET 1€
COOTBETCTBOBATD MAYANLHHMM 3HAUCHHRM, B 5TOM Cayuyae sHauelwe A, pnpejeIenoe
o gopayaanm (111.12)—(111.14) wan no rpaguky, He GymeT cooTBercTEOAATh JeHCTRE-
TEJILHOCTH,
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Tataumga II1.6

OcHoBribie pasMepl oTeuecTBeHHWX (ORTARHMX H 06CAgHMIX TPYS

JluaMetn ThvE,

lMMporoaxenue tTala IIL6

o Mydru, Mm JluaoTa
Tpyfiu T nr‘:mr M
dy dpy dy Jnujia ,{[](f; g;\‘
DoHTaHHHE 48,3 40,3 56,0 95 I 063
['OCT 384575 60,3 50,3 73,0 110 3219
73,0 62,0 83,0 132 4 161
59,0 7 149
88,9 76,0 [07,0 46 25 355
101,6 88,6 121,0 150 b4 598
14,3 | 100,3 132,5 156 101 500
O6camie 102,3 112 041
TOCT 6238—77 114,337 100,3 133 158 33 145 101 508
98,3 91 784
96,4 177 * 83 819
115 201 136
127 113 146 165 7 161 184 243
11§ 195 * 168 506
109 153 862
139,7 127,7 333 bRy
125,7 313816
123,7 159 171 8 180 289 633
121,7 203 + 266 964
19,7 245 737
117,7 295 882
133 416 168
132 400 746
146 130 166 17y 8 190 371 293
128 215 = 343 597
126 317 580
124 203 162
1 55,3 G073 362
64,3 874 640
152,23 819 407
168,3 150,3 188 184 10 243 766 999
[48,3 223 = 717 308
146,3 670 226
144.3 625 657
140,3 543 611
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Owamerp TpyG, My, MM Nonora
WM
Tpyiie o- 4 a:f,”, o
@y iy u Aanna .\rtgp M

Oficanine 163,8 1 179 151

77 161.8 1 108 500

TOCT 6283877 159.8 1 042 039

177,8| 157,8 | 198 184 10 | 243 | 978 442

155.8 917 989

153,8 860 561

149.8 754 326

179,7 1873 874

177,7 1 771 891

193,7 | 1757 | 216 190 10 | 243 | 1674398

173,7 11 | 269 | 1581245

169.7 1 407 373

165.7 235 * 1249 144

205,1 3 529 345

203, 1 3 455 808

219,1 | 2011 | 245 196 11| 269 | 3988 973
199, 1 12 | 205 | 3128645
195, 1 954 * 9 896 743
230,5 6 506 608
2985 £ 299 182

244,57 9226.5 | 270 196 19§ 295 | 5961 300

T 2245 13 | 320 | 5702716

2205 5912 463

216.5 266 * 4 756 522
959,1 11 677 155
957.1 11 233 378
973.1 | »551 | 299 | 203 13 | 320 | 10803 197
Tl o253l 14 | 346 | 10 386 297
9249, 1 Y 591 105
282,5 17 999 531
280.5 17 364 582
298,5 | 2785 | 3 203 16 | 394 | 16754 289
976.5 16 161 277
974,5 15 585 518
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IIporonxenuune tTatua IIG TaGtawuwa 1117

Ochondble paimept 3apyDexsmX HOHTAHHEX ¥ o0ca X Tpyh
,H,ua)te;% PVE, Mydrw, W J— p P Py B AHBX TPY
Tpyidu a’ﬁ CMS IIHBMSI'I\‘J' Tpy6, Myditer, MM Honora
BH' M3
dy do 4, Oausa r{(Ie(; \‘fl'“ TpyGer MapKn diu, cmb
—~ dy dgy dy Jlnna i,]é; er;[
O6cannne
TOCT 6238—77 305,9 96 785 353 Bonrtamme  API 483 | 409 | 559/ 952 1144
323,9| 3039 | 351 203 16 | 394 | 250991 104 Mannesmann H-40, N 63.5 | 98.4
3019 25 079 309 J-55, C-75, N-80, i
299,9 24 259 527 P-105 174 | 73 |108 9493
60,3 | 50,7 | 77,8 |123,8 3350
51,8 3729
5N 3350
- 321,7 34 455 942 T 33
839,7| 3197 | 365 | 208 | 16 | 394 | 33397 440 mo| B | S |13 T1io
SIJ"Z 32 365 779 £9 e ' 6]
315,7 31 359 773
62 108 |142,9 9 161
69,8 | 114,31 146 16 568
H 88,9 | 74,2 22 491
. 76 25 355
330 40 946 913
351 331 376 229 18 | 445 | 39 731 960 7.9 28 687
329 38 546 000
107 37 388 569 101,6| 88,33 120 | 146 53 679
] 90,1 127 | 152,4 59 377
|
L L
~ 114,3] 1005 |132,1|155,6 102 525
141,31 158,8
359 59 631 020
377 357 409 999 18 445 | 57 088 395 Ofcamnme  H-40, g7.2 | 127 | 15688 6e 145 86 762
355 56 382 165 J.55, C-75, N-80, 99,6 177,8 98 016
383 54 811 733 P-110, K-55, C-95 | 114,3| 101,6 108,260
102,9 115 366
103,9 121 081
L 108,6 | 141,3|105,1) 7 161 151 060
388,4 88 188 560 127 112 196,8 176 234
406,4 | 3864 | 432 228 20 1 490 | 86136 176 14,1 193 337
3844 83 929 936 115,8 208 229
3824 81 769 138 .
1165 | 163717141 8 | 190 { 203546
118,6 203,2 234 611
139,71 121,4 : 262 (sgg
: 9
106 110 313 882 1557 513 817
426 404 481 229 20 [ 490 | 107 623 430 1972 334 304
402 - 104 985 730 ’
— 144,1 t187,8(184,2] 10 | 243 | 4621326
* Pasmopol MydT OTHCCATeH W Tpydam © yaunuckHoll peabfol. 168,3 %ég’i 222,2 ggg ggg
' 153.6 854 980
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Nponoaxkenne taGa IIL7

_}1;;:);.{@];1;1;‘)I ThyG, MYPTH, MM Ilonata
TpyOu Mapuu (IZH' s
dy d 4y | Mauna LI:;; ;:{I

Obcapunie  H-40, 1504 | 194,5|184,2] 10 | 243 | 769 554
J-58, C-75, N-80, 152,5 228.6 824 801
P-110, K-55, C.95 154,8 254,0 888 904
177,8 157,1 956 231
15,4 1 029 062

161,7 1 105 478

164,0 1 186 367

166,1 1 264 294

168,3 215,9] 1905 11 268 1 350 270

171,8 235,0 1 496 634

193,7 174,6 263.,5 1 622 636
177,0 b 737 266

178,4 1 807 067

190,8 | 244,5 | 196,8 11 269 2 528 668

193,7 254,0 12 295 2 726 767

196,2 2907 334

219,1 198,58 3105 145
201,2 3297 159

203,6 3 498 RA6

205,7 3 682 743

216,8 269,8 | 196,8 12 295 4 789 568

220,5 266,7 13 320 5 212 463

244 5 2224 5 440 939
2244 5 690 026

226,6 3974 472

228.6 G 242 894

235,0 208,41 203,2 13 320 7 167 031

237,5 14 346 7 556 454

240,0 7 962 624

242.8 & 438 075

273,0 245,65 8 899 647
247,9 G312 302

250,2 9 804 750

2527 10 304 483

255,3 10 845 612

2589 i 11 632 157

273,06 1323,8| 203,2 16 394 15 331 352

298.4 276,4 16 132 073
279 4 17 026 759

281,5 17 676 325

308,83 | 365,1| 203,2 18 445 28 079 311

311,8 29 470 028

313,6 30 330 549

339,7 3156,3 31 161 607
317.,9 32 467 783

320,4 33 764 672

323,0 35 157 065

82

Henfxoqumo 3aMeTuTh, 410 onpefciedne MHHHMANBIOTO JeBHTA Q min, ¢ KOTOpOTo
HAMANIaeTCH 30Ha TYPOYIeRTHOH ABTOMOICALHOCTH, Mo Kpnkoll 3 pue. 1.1 BoaMoxmo
TOJNRKO /YA TPYO H3BECTHOM WCPOXOBATOCTH. Hanpnmep, &ia 1py6 ZHaMeTPOM dyy; =
= 62 MM ¢ OTHOCHTeALHOR wepoXoBaTocrtlo &= 0,005 (L = 0,155 uM} Qg =
== 28 taic., Moy, npd 3toM h = 0,028, Ilar Tpy0 © TeM Me JMAMETPOM, TiO € WepPoXo-
BarocThbio & = 0,004 (L — 00,0124 um) Qi = 418 thic. wm¥eyr n h =— 0,014,

A
! "I_" ) i T 1T J7 T
g:gg | I- ']15'311?:-%5 anE ’ﬁi:_-__l} ‘[_LL? s £
o ALt e e o e P
aar - H f i il 1 g8
6,06 \ B2 W iy i PRI A N A L pai
s . l[ :",k | | . I_,_l_ |_ B \ !
0.05 | N ‘—ng:;‘
a4 el e
¥t
ny I W
403 - [ T17 _L JI_ [ 6508
noes -t T
L. -
noe H -l%ﬂmﬁ
i
RN N et M
b ;Etﬁl\ gamuh
T |avo0z
[ TTT 8,00
gat R |0z
7,009 lr ek 1 0000
8,005 : N [ R gage
' 100 2 4 602 4 61072 46 10%2 45wz 4Re

Puc. [1L.1, I'pidex axa onpeaeneHsa KoxqpsOBEeHTOR THEAPARAHMECKOTH CONPOTUBIEHHY NP
pedke HePIBHOMEPHGH MepoXoBaToCTH,
3ona: | — Aamudapucro gpusmcHuas; [ - gpuTHueckasm; 111 — nepexograd TypOyaeHTHAR;
IV — TyphvaesTiol ABTOMOIENRBOCTH [h He 3aBHCHT oT Re) ;

I - AsMENApHRE posinM; 2 — TYpOYACHTHO: TeYEHHE B PIaNKHX Tpyhax, J -

Tac A U 3aBHCHT oT Re

- IPANHLE 30KEL,

Bo Bcex nepeuscAehliuX ¢lIyuagx 474 TOYMY pacyeToB 3auHToro Aapienud no
gopuyae (111.9) peansunil Kos(pHUMENT MHAPABIAYECKOTO CONPOTHBENHA HeoBXo-
BAMO oNPeleNATh N0 ZAHHRIN HCCAenoBalui corllacho (opMyne

2 2 25y 5

— pre i d

(rs —pre™) dyy (111.15)

A== ;
1,377Q%22, T2, (¢°° —1)

rhep; — zaficHuoe J4BJICIIHE, ONMPEReTieMos 1o I‘.TE}'ISHHIIMM HBMEPEIIHHM HAH Do Tae-
JeHHIo B 3aTpyOHOoM LpocTpainctbe,
k ' it ' "y G cIKBA -
Hpumep,Onpogeauts ganicylie va safioc sSKCNAYATHPYCMOR 00 GOHTaUHEM TIHY
HWHHB uﬁf;H cﬁény)éumx ACEOLNB X aHERX TAYHHHA CKBAX KN L = 2000 M, AnavMerp cbo;!ll'r‘ar}p
NHX TPYE 63 MM, sfCoMOTHOR JARJSHHC Ha roJobke 100 xre/em?®, oe6uT rasa 160 thic. »¥/edT,
== B00 1{},-,6 .= 0,37, mpegnuaaraeMas WCPOXCRATOCTE TRYO fo=1012 mm.

rc:p =27 °C (Tcp o5 . i
Ompegessew 2, S we ;2= 08} § = 0,156; 25 =_ 0,312 e = %}S?gla

PaceuuThpacy LHNAMETECKYIO BHIKOCTE M colmacHo m. [14
Onpegeasiew 1o dopuyae (11110 Re

Re = 1777-150.0,57/6,3-0,014 =1 722 600.
Haxofny oTHOCHTEARHYI MICPOX0BATGCTe MO dopumyme (11111}
& =2.0,12/63 = 0,0038.
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Maxogum z = 0,613,

= # 108, po kKoTopoMy onpefend:m
TloTopaes DocteT p, ¢ mopud 21§ = 0,159; 28 = 0,31% a?8 = 1,37435;

To puwe. TII.T gaa wafiflewHoro £ HAXOAHM Rnep

Qmin = 106-6,3-0,014/1777.0,67 =70 The. mjcyT.

Tak swag fe6nT CKBAKANE Soaee @ g b HE S4BHCHT OT RO OnpenedseTe B 5B HCHMOCTIL 4 2 %
or & no fopuyae (111,19 A ps =}/ 1007137438 4 1‘377‘0,0263;52,315 BF | 5738 — 1) 190° =
b= 71 = 0,023, )
21g m- = 123,85 kre/om®.
HAaR 1o pre. ITI.1 paw g = 0,0038; L = 0,023, Kak enmuy, PasgAia B gaBIeHHEMX cocTapaaeT Boero (L23 Kic/oME, uTo MPRKTHHECKH WO
: 087 BARSIET Ha 2Maveline Z.
£ v i} vl
006 It . o !TME MNpu gsmmemnn rasy no aarpy0nomy npoCTPAHCTBY GoOpMyaa (II1.9} npecdpa-
s i 9% 3YeTCH B CBA3H ¢ 3aMeHON JRAMETPA 1 xag)aKTepHHn nEkeRHL pasmep TpyOb KOJD-
) 1 {05 X HeBOTO  CeqeHMS. 3
707 AN - 296 g 'g Beauynua dgg, Bxopamad & {111.9), « dcrout us pryx yactrelt: D? oTHoCHTEA K KBa-
r?i,?!ﬁ N '5 HE-H™ < § Ipaty WIomanw nonepennoro cevenws (nDE®, XKoTopas BROAHTCH NP ONPCReNeHuH
- \\\ ! ' l AR g3 g T cropocti. JL15 DPABMALICIC ONpelelelks CKOpOCTH B 3aTpyOHOM NMPOCTPAHCTRE Tee
a0t | S f s b T 203 ELE GOXOREMO BIATHL IKEUBATEHTHLIH MO Ilomann Auametp D, T. e. InaMeTp Kpyraol
006 \\\ N\ \\L " gcg TpYOR! ¢ TaRoll e WJIONMIEKLI0 1OTEDeUHOIO CeuenHs
i S W B i oy e N
N TH 8025 & T
Q004 SN LT 1 TR Py
NN : o) D, =1 D2—g? I11.16)
P AN NN il 02 '*?“E b . ( '
: h NN 1T W2 ., " -
o018 -— A \\\§§-\\: T Py rae D — BuyTpensuil gHamerp o0camuoil KoJOMIDB; dy — HAPYENLIH REAMETD ton-
2,001 ”\\\\}\ N \_F - - 4018 ® R TANNLIX TPYE.
— » o B ) Fi - TTIGCHY -
P ]I ‘\\\h NN\ o016 S: . }j;ﬁ;bz{ﬂfilloiig 1;:;:;15.?51 GTIOCHTCH ]{thlpaH{EHHI'O ;;L.nn paboTH CHJI TPEHHH, 11{.:11; Koﬁ
0,3{?04 '\\\\\ N - £% JngMETP aUECT PIeHOTO NONEPEYNOro PasMeDa UPHITHMAGTCH THAPaBJIHYeCKH
T TR T S R
i N o
40002 |~ — A .________\\;:\:\\\ 2012 S %‘ Dp =D —dy (111.17)
600018 : N 2712 & _
3001 \\\\\\\Y . §§ B pesyastate B dopmyae (111.9) 43, samensercs prpawennem (D —d P X
ﬁ,bﬁggg———- I l . I AN \\‘\‘\\ ] 009 gg X (D -+ dy)? u dopmyna gas sarpyGroro NpOCTPANCTEA IPHHEMALT BH]L
Go0086 | s 2 N g
- : T OO By
200004 : ; I, N \§ RS
i E t .y 0009 & B 2 T'z Q2 e?s_wl)
o NG & & / o as 5, el @ ( 111.18
000882 } N Pe = |/ Pne” -+ 13774 D —d.18 (D L du)® (111.18}
0:06’06??6 J_ 'H | T\"aﬁg‘? ( H} ( + H)
. \
B00081 —— PN, i ?.{?dllmﬂﬂ i -?!?!?E?i |?£$2Lj‘0£?00 Kosdipwmuent % onpegeaderca no doptyae (111.14) wiu o pue. 1111, npw stom
20 501 88 200 spdson 2080 5600 8000 AN pacyera Re ynoTpelasercs IREpaBInyeckuil AnaneTp, onpeneaseMeri no fopmyie
30 &p 80 300" 600 909 3000 6800 9800 .M {III.h?p), a mepnxonagarc-rh 69}[)1){3(:5'{ 1o na}pymnoﬁ cmnxﬁe dorTaHHEX TPYS.
: M HAJEYHE MYQT K xosdduuuenty A caexyet NpHGABIATE JONOMHATENLHOE CO-
ET“:‘;mInI,{I)EQ;; zl;:;{nl{rgazm’?p;}ém onpeAe en s OTHOCHTEABIOE WepaROBATHCTH & NPOTHBIEHNE, KOTOPOE MPESIAMKENN0 MOMIO OLUEHATR N0 dopmyne
Ao HOERXK CTANLHWE TPpYO ¢ adcoMwrnol WepoXobatoeToio (HyMepinns L -
KPHBWY Chuay B8epx), smM: ! — 008, 2 — 0,07, aAn® cTanbuwx TPyG, Oue- g2 — gl KR
WHX B SKCTAYaTAmHT, Mb: 3 — 0,10; 4 — 0,123 & A 0,15: 6 ‘élgy : ) b H + 0,05 D -l da (1119
g ,ovnn 3 — 0,100 4 — 0,13 8 — 0,15 § —- 0,18 gas ay- S E g T s '
CYHREX TpyO, MM: 7 — 0,20; § — 0,25 n—dy i
PaccunTiRasM OpHeHTHpOBOUHEDE 2HauciTHe 3a00HHOTC ZaBIeHns roe dy — Ilapy}KHblﬁ AnAMETD CoeBRHETENBHOHA My(l"‘i‘h], oM; [ — WAHHA OJTION QJOHTEII.
1.377-0,003-0,783% 30 (¢ okt TpyGni, em; 0,056 — xosgppunienT nOTeph i CyXKenne CTpyH rasa IpH npoxomae-
Ds.op = V 1002-1,36615 4 = Y (1,36615 — 1) 1502 = THE MKy MydTol # ofcanuok Koaoliok.
: Jas  ymoficrsa pacueron mo  dopuyaam (11118}, (I11.19) mpuBeAeH:
= 123.6 xrejent. raéa. 1118, I11.9.

TToCKOMBKY TOMNOE 3lja4eHHE WePGXOBATOCT MPH IBHIKEuH 1o 3aTpyGuONY npo-

Mo naltaennony smaucnaw pgy. cp OMPEREMACM 2, nop CTPAHCTBY HEHIBECTIO, Naudoiee npasiabHEH cnocof — SKCHEPRMENTAILHOE ONpe-

Poop Ip. €1k Op I
, feNeRue Kosh@HIREITA THAPABIRYECKOTO CONMPOTHRIEIHS KOMBIEBOI0 NPOCTpAHCTES
— |- j— ! 2 .
Pep. op = (123,6 «- 100)/2 = 111,8 xre/on?, Kagrof CKBAMHIE (WIK TPYNIB CKBAXGHTL C OfRTIAKOBOR KONCTPyKLUKeH) IO KaHTaM
Pup cp.op = 111,8/47,5 == 2,85, HeCTEROBAITHA,

#5
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Tadauna IIL8 IIposonxenne Taba IILE
Dannwe a08 pacuera 3adofiHblx JABMenHil Npu ABRMKeREM Ta3a

ne 3aTpySHOMY TPOCTPAHCTBY (OTEUECTEEHHBIE TPYHHI) . . 5 0
i d., (D —- d ) w = = Py @ dy — dy
= - i @ c]_\lr ?\; vl —.H d.} : ‘_T_ e I¥ b, ew? A
%a’ o Yo d“):z‘ $ < = a’2 eu? DE, cm? d'\; L »’-Zrl Z Q E S
CM P z | [EI ' i =o
oM L~ dy ! + ! o7 — 4y b
IE| 2E TR 3 [+ | 5 1 6 7 | 8
| . - -
o2 3 [« 1 5 |8 | 7 | 8 6,03 | 10,23 19587 4| 4,2 116,26 26,361 104,653 {,32959
! 10,03] 16507 7 | 4,0 | 16,06 100,601 0,35782
4,83 |10,23| 35713 54 | 15,06 23,329 104,653 0,28488 983 13802 ° | 3.8 |15,86 96,629 0,39061
10,03 31049 5,2 | 14,86 100,601 0,30436 963! 11441 3,6 115,66 92,737 0,42815
9,83 | 26 864 5,0 | 14,66, 96,629 0,32624 ’
9,63 23123 48 | 14,46 92,737 0,35095
1 6,03 | 11,5 50 295 547 | 17,53 36,361 132,250 0,21439
11,3 43 956 5,27 | 17,33 197,690 0,22754
4,83 | 11,51 79131 6,67 | 16,33 | 23,329 132,250 0,19838 111 38 241 5.07 | 17.13 123,210 0,24211
11,3 ¢ 70 566 6,47 | 16,13 127.690 0,20886 10,9 33 105 4,87 | 16,93 118,810 0,26937
11,1 62 550 6,27 115,93 123,210 0,22029
10,9 | 55337 6,07 | 13,73 118,810 0,23280
6,03 | 12,77 | 108216 6,74 | 18,80 36,361 163,073 0,15420
4,83 | 12,77 | 155055 7,04 | 17,60 | 23,329 163,073 0,14814 12,57 | 96 774 6,54 | 18,60 158,005 0,16166
12,57 140 384 7,74 | 17,10 158,005 0,15458 12,371 86 278 6,34 | 18,40 133,017 0,16975
{12,371 126815 7,54 | 17.20 153,017 0,16148 12,171 76672 6,14 | 18,20 148,109 0,17854
12,17 | 114 284 7,34 | 17,00 148,109 0,1689] 11,97| 67904 5,94 | 18,00 143,281 0,18811
11,97 102733 7,14 | 16,80 143,281 0,17691 11,77 59921 5,74 | 17,80 138,533 0,19859
11,77 92 107 6,94 | 16,60 138,533 0,188555
4,83 | 13,3 | 203492 8,47 | 18,13 | 23,329 176,800 0,13304 6,03 | 13,3 | 143571 7,27 119,333 36,361 176,850 0,13669
13,2 | 190619 8,37 | 18,03 174,240 0,13779 ’ 13,2 | 136305 7,17 | 19,23 174,240 0,13996
13,0 | 173 367 8,17 | 17,83 ' 169,000 0,14126 13,0 | 122621 6,97 | 19,03 160,000 0,14630
12,8 | 157 354 7,97 | 17,63 163,840 0,14721 12,81 110019 6,77 | 18,83 163,810 0,15315
12,6 142 513 7,77 | 17,43 158,760 0,15358 12,6 98 197 6,57 | 18,63 158,760 0,16081
12,4 128 782 757 | 17,23 153,760 0,16041 12,4 87 793 6,37 | 18,43 163,760 0,16849
4,83 15,53 507 81g {gg gg,gﬁ 923,399 | 241,181 0,090%3
15,1 488 87 , 26 238,085 0.09165 , ; , 9
1523 | 452049 | 104 |20.06 231,953 0,09460 6,03 ) 15,63 298534 ) 2.8 | 218G 36,301 | 2408 st
14,83 386515 | 10,0 19,66 219,929 0,10097 1503} 323328 | 9.0 |21.06 225,901 0,09807
14,83 ] 296 534 8,8 | 20,86 219,929 0,10159
4,83 | 14,631 356 421 9,8 | 19,46 23,329 214,037 0,10442 14,63 | 271 467 8,6 120,66 214,037 0,10531
14,43 | 328 190 9,6 | 19,26 208,225 0,10805 14,43 | 248111 84 | 2046 208,225 0,10026
14,03 976 979 9,2 | 19,06 196,841 0,11596 14,03 206 030 8,0 | 20,06 196,841 0,11793
4,83 | 16,38 | 693 146 11,65 21,21 | 23,329 268,304 0,07945 \ :
: ’ - , ' ’ - ’ 16,38 | 556 798 10,35 | 22,41 | 36,361 268,304 0,07873
16,18 645428 ) 11,35721,01 261,792 0.08179 S% e8| Bissiz 105 | 2o 261,792 0,08119
15,98 600208 11,16 20,81 255,360 0,084285 15,98 477 207 995 | 92,01 955,360 0,08377
15,78 337 696 10,95 | 20,61 249,008 0,08683 1578 | 440 885 975 | 21 81 249 008 008649
15,38 ATG 611 10,55 { 20,21 236,544 0,09237 1%’%8 374 686 E}’g5 21 ’4] 236?544 0,09237
14,98 410362 10,15 | 19,81 224 400 0,09850 1498 317817 895 | 21.01 924400 0.09893
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Mpoaonxenune Taba IIL8
Ipopoanxenue Tabm I11.8 pon

= - z 2
. . . n. (D — 43 % L3 = 5 Py . . dy ~— dy
dy, D, |1D — gk X . - a‘2 C“Q Dt . *‘»’3« - d?{ igt' Ch oD "ﬁdu)g T + G ¥ bl D2 d‘z
4] o X (D4 a‘H} CL + HY . M D2 ~ di & x 2 3 M
8| 23 .
A R A B N A B s
tohz | 3 | 4+ | s | & | 7 | 8
7,8 [17.97} 775713 | 10,67 |26,27 | 53,200 | 322,921 0,10635
6,03 [17,97 | 980467 | 11,94 |24,00| 36,361 | 322,921 0,06278 17,770 721384 | 10,47 | 25,07 315,773 0,10956
17,77 | 916556 | 11,74 | 23.80 315,773 0,06449 17,67 669977 | 10,27 | 24,87 308,705 0,11204
17,67 { 855 936 11,54 | 23,60 308,706 0,06628 17,371 621 479 10,07 | 24,67 301,717 0,11649
17,37] 798490 | 11,34 | 23,40 301,717 006814 16,97 | 532621 9,67 | 24,27 287,981 0,12415
16,97 | 692639 | 10,94 | 23,00 287,981 0,07213 16,57 | 453 882 9,27 | 23,87 274,565 0,13268
16,57 | 598049 | 10,54 | 22,60 274,565 0,07650
73 |1023] 7728 2,93 | 17,55| 55,200 | 104,653 1,01874 132051 1 7b7 282 182112781 ) 59,200 | 420,000 oo
10,03| 6110 2,73 | 17.33 100,601 1,21172 peet I e 101415 0.07970
P83 470 268 | 17,13 98,737 191616 901 | 14283 1261|2731 396,408 0,08171
- 19,51 | 1988940 | 12,21 | 26,81 380,640 0,08559
7.3 | 1,5 | 26185 4,2 | 18,80 | 53,290 | 132,250 0,48868
1,8 | 2214l 40 | 18,60 127,690 0,53465 -
1,1 18 577 3,8 | 18,40 123,210 0,58909 7,3 |23,06| 3598807 |157530,35| 53,290 | 531,302 0,05733
10,9 15 454 3.6 | 18,20 118,810 0,65454 22,85 | 3417 925 15,85 | 30,15 522,192 0,05852
22,65 | 3914278 | 1535 29,95 513,022 0,05974
~ 9945 | 3077592 | 15,15 29,75 504,002 0,06101
7.3 12,77 65 926 5,47 | 20,07 | 53,290 163,073 0,30907 92’05 | 2 764 306 14 75 | 29 35 486,202 0,06368
12,57 | 57 785 5,27 | 19,87 158,005 0,32895 21.65| 2476576 | 14,35 28,95 468,722 0,06654
12,37 | 50 422 5,07 | 19,67 153,017 0,35118 ' ' ‘
12,17 43 784 4,87 119,47 148,109 0,36200 .
11,97 | 47816 4,67 | 19,27 143,981 0,40455 8,80 | 13,3 | 42236 4,41 122,19| 79,032 176,89 0,56323
11,77 32 480 4,47 | 19,07 138,533 0,43693 13,2 39 067 4,31 | 22,09 174,24 0,59343
13,0 | 33276 4,11 | 21,89 169,00 0,65048
7,3 13,3 91 662 6,0 120,60 53,290 176,89 0,26535 12,8 28 122 3,91 | 21,69 163,84 g,é(ljsgg
13,2 | 86311 5,9 19050 174,24 0,27275 12,6 | £23583 3,71 | 21,49 158,76 0.80094
13.0 | 76316 5.7 | 20,30 169,00 0,28867 12,4 | 19600 351 | 21,29 153,76 1902
12,8 | 67217 55 | 20,10 163,84 0,30627
12,6 | 58957 5,3 | 19,90 158,76 0,32583
’ 5 . : 37 g 15,581 174 577 6,64 | 24,421 79,032 | 241,181 0,27037
12,4 | 51480 51 |19.70 153,76 0,34768 8,89 15531 1Mo ke FR 0 208
7.3 |1553] 200542 | 893 |2083] 53,200 | 241,181 0,16002 . 523 | 148259 | 6,84 ) 94,12, 231900 o3 a0
15,43 | 277632 813 | 22,73 238,085 0,16314 16,03} 13 ' s | iy
14.83{ 117918 5,84 | 23,72 919,929 0,33628
1523 | 253129 7.93 | 22,53 931 953 0,16969 » \ox 019 0o |55k 514037 035619
15,03 | 230311 7,73 22,33 995 901 0,17669 14,63 10 ! ¥ ’ "a78e
~ 1443 | 92449 5,54 | 23,32 808,225 0,37827
14,83 | 209 097 7,53 | 22,13 219,929 0,18419 A B 20y | 5505 (06 811 043057
14,63 | 189 403 7,33 | 21,93 214,037 019224 14,03 713 : K 96, ;
14,431 171 156 7,13 | 21,73 208.225 0,20090 _
: 1,3 96 0,22 .
05| 15868 575 21,9 196,841 2208 8,80 { 16,38 | 268 321 7,49 25,27 | 79,032 | 268,304 g,ggﬁ
73 116,38 419777 | 9,08 |2368| 53,200 | 268,304 0,13707 10181 243495 | 7,28\ 8,07 o 0 13965
16,18 | 385 042 8,88 | 23,48 261,792 0,14196 e e e Sao |54y 540 008 014939
15,98 | 354 426 8,68 | 23.28 955,360 0,14714 T8y 1o o e | 5147 542736 0.14607
1578] 824832 | 848 | 23,08 949,008 0,15265 1Bo8 1 I el e 536 644 0.14990
15,58 | 297 167 8,28 | 2288 942,736 0,15850 AR 200 | 536 554400 0 15801
15,38 | 271 344 8,08 | 22,68 936,544 0,16474 14,98 | 1286 = 87 ’ ’
1498 | 294 858 7,68 | 22,28 994,400 0,17852
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Mpogoamenue vaba 1118 Mpogoaxenune Tadn [1L§

- - 3 2 .
d 3, (D —d ) % = 5 i o dyy — i _ ® i = . . 2_ 2
C}it, o % (D _IH dH)5 ‘T i d“. L] £, et r;’;—_d_;_ ‘i];][, f:)‘; ()? D i{)d“é ~T ‘-i fff], CME D2 ocwt .f_g._.d_g
SRR " AT S
]2 | 5 I L B o g N 3 | 4+ [ 5 | & | 7 8
. ! !
8,89 | 17,97 | 540085 9,08 | 26,86 | 79,042 322,924 0,10980 10,16 | 17,97 | 376 955 7,81 { 28,13 | 103,225 392,921 | 0,24465
17,77 | 497 690 8,88 | 26,66 315,773 0.11228 17,771 343 754 7.61 | 97,93 315,773 025498
17,57 | 457 865 8,68 | 26,46 308,705 0,11486 1752 312 864 7.41 | 27,73 308,705 0,26608
17,37 | 420 510 8,48 | 26,26 301,717 0,11752 17,371 284 061 7,21 | 27,53 301,717 0,27806
16,97 | 352 760 8,08 | 25,86 287,981 0,12312 16,97 ] 232455 6,81 | 27,13 287,081 0,30504
16,57 | 293 629 7,68 | 2546 274 565 0,12814 16,671 188176 6,41 | 26,73 274,565 0,33697
e T 12 897 5| 490,6 7
8,89 |20,51| 1356107 |11,62]29,40| 79,032 | 420,66 0,11581 1016 120,511 1042 80T AT a1 1052 e O l8n29
20,31 1269879 |11,42 29,20 412,496 0,11898 ap.11 | o002 585 995 | 30,97 484 4192 0.16738
20,11 | 1 187 885 11,22 1 29,00 404,412 0,12230 19'01| 838071 9,75 | 3007 306 408 0.17274
19,911 1110015 | 11,02 28,80 396,408 0,12577 19511 719 564 9,35 | 29,67 380,64 0.18437
19,51 | 966073 | 10,62 | 28.40 380,640 0,13322 ’ - ’ ’ : ’
| : 10,16 | 23,05| 2362089 |12,80!33,21 | 103,905 | 831,302 0,11920
ssv | nos| smows 1o snon| o | gmom | oo o) gz || s |
8 96 | 31,7 522,122 0,08698 09 e Ve o
1263) 2501088 11370 31,5 o102 | 008807 b0 1743028 | 1180 |52 i202 | 0/1200
22,48 : , , 504,002 0,00103 Y il e it %
22,051 2181 764 13,16 | 30,94 486,202 0,09539 21,65 | 1534915 | 11,49 31,81 468,722 0,13398
2165 1937718 | 12,76 | 30,54 | 468,722 0,10009 10,16 |25.91| 5083156 | 1575|3607 103,225 | 671,328 0,08296
‘ 9571 | 4837830 |15.55 35,87 661,004 0,08392
) f01 831 | 10,35 | 35.67 650,760 0,08562
8,0 [25,91| 5970863 | 17,02(34,80| 79,032 | 671,308 0,06367 R U i R 840506 0’08738
2571 | 5 B9G 782 16,82 | 34,60 661,004 0,064 88 24'(}] 3 946 763 14,T5 35’0?‘ (320’503 0,09080
2551 | 5432628 | 16,20 | 34.40 650,760 0,06611 & : : ’ ’
2531 | 5178113 | 16,42 | 34,20 640,596 0,06739 10,16 | 28,95| 8733824 |18,09 3841 103,225 | 798,062 0,06627
24,91 | 4697005 | 16.02 | 33,80 620,508 0,07007 28.05| 8362509 |17.89|38.21 786,802 0,06743
] 27.85| 7997961 117,69 | 48,01 775.622 0,06363
| ' or65| 7648625 [17.49137.81 764,529 0,06086
8,89 [28,25| 10009192 | 19,16 137,14 79.032 | 798,062 0,05187 ar | o : : : ’ :
28,05 9397985 | 1916 36.04 786,802 0,05274 2745 | 7311245 | 17,29137,61 758,502 9,07113
27,85 | 9200 114 18,96 | 36,74 755,622 0,06363 10,16 | 30,59 | 14159899 | 20,43 | 40,75 | 103,225 935,748 0,05471
27,65| 8815203 | 18,76 | 36,54 764,522 0,05454 30,39 | 13613476 | 20,23 | 40,55 923,552 0,05556
27,45, 8443135 | 18,56 | 36,34 753,502 0,05548 36,19 | 13280595 | 20,13 | 40,35 911,436 0,05644
— 99.99 | 12761 237 | 19,93 40,15 899,4 0,05735
10,16 | 15,83 | 102 200 5,37 | 25,69 | 102,225 | 241,181 0,45567 .
1543 | 95 845 5,97 | 2559 138,085 0.47106 10,16 | 32,17 | 19105375 22,01 [42,33| 103,225 | 1034,909 0,04860
15,23 84011 5,07 | 25,39 255,901 0,54326 31,97 | 18414 085 | 21,81 | 42,13 1022,081 0,04931
15,031 73 289 4,87 [ 25,19 219,929 0,58739 31,77 | 17 742 451 | 21,61 | 41,93 1009,333 0.05004
14,831 63603 4,67 | 24,99 214,037 0,63857 31,67 | 17090 187 | 21,41 | 41,73 996,655 0,05079
10,16 [ 16,38 | 169500 | 6,20 | 2654 | 103,225 | 268,304 0,35428 1143 115,531 200 1) 26,9 a8l Droas!
16,18, 161363 | 6,02 | 26,34 261,792 0,37437 oal 3000 3.8 | 26,66 231,953 0,79632
15,98 134 704 5,82 1 26,14 255,36 0,39637 15.03| 32 665 3.6 | 26,46 295,901 0.80229
15,78 | 119 437 562 | 2594 949,008 0,40910 et B 24 tono RS 101235
15,58 | 105 191 5.49 | 25,74 942,736 0,44832 14,83 29 953 ¥ | 500 514037 116743
1538 | 92779 | 592 | 2554 236,544 0,47912 1483 et Ve |oeae 508,995 1’37616
14,08 | 70773 4,82 | 95,14 994,400 0,55372 iigg 15 5o 2o |oeae {06 51 o' 11086
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Mposonxenue Ta6a I8

no 3aTpySHomy TIpoCcTPaHcTRY (HMIOPTHBiE TPYObl)

Tabauwua 1119
Nanlee Gng pacuerTa 3aG0HHLIX MABMEHEH NPH ABHEEHHH Tala

dy D, (D — d. ) % = ] o 2 _ ,_1‘2
CI\:; M X (D _|_}.I dH)! ‘T :: a']JT, (:M.2 e oMt E‘%—;{_
2F| a3 5 T
1 2 | 3 + | 5 [ 6 7 8

11,43 | 16,38 93 797 4,95 | 27,81 | 130,645 268,304 0,48432
16,18 81 697 4,75 | 27,61 261,792 0,52089

15,98 70 770 4,55 | 27,41 255,36 0,56288

15,78 60 941 4,35 | 27,21 249,018 (,61156

15,58 52 140 4,15 | 27,01 242,736 0,66866

15,38 44 298 3,95 | 26,81 256,544 0,73656

14,98 31 205 3,55 | 26,41 224,400 0,81871

11,43 | 17,97 241 761 6,54 | 29,40 | 130,645 322,921 0,30481
17771 217 253 6.34 | 29.20 315,773 0,32035

17,57 194 616 6,14 | 29,00 308,705 0,33735

17,37 173 834 5,94 | 28,80 301,717 0,356604

16,97 137 115 5,54 | 28,40 287,981 0,39954

16,57 106 464 5,14 | 28,00 274,666 0,45369

11,43 20,51 763 369 9,08 | 31,94 130,645 420,660 0,18326
20,31 7056 428 8,88 | 31,74 412,496 (,18857

20,11 660 551 8,68 | 31,54 404,412 (,18627

19,91 598 943 8,48 | 31,34 396,408 0,20338

19,51 504 977 8,08 | 30,94 380,640 0,21802

11,43 [ 23,06 | 1865 314 11,62 | 34,48 | 130,645 531,302 0,12626
22,85 | 1780162 11,42 | 34,28 522,122 0,12960

22,65 | 1640 496 11,22 | 34,08 513,022 0,13310

22,45y 1526 139 11,02 133,88 504,002 0,13675

22.06] 1342593 10,62 | 33,48 486,202 0,14459

21,65 1168 107 10,22 | 33,08 468,722 0,15521

11,43 12591 | 4233021 14,48 | 37,34 | 130,645 671,628 0,09060
25,71 4016 684 14,28 | 37,14 661,000 0,09252

25,81 | 3 808020 14,08 | 36,94 650,760 0,00452

25,31 | 3 609 439 13,88 | 36,74 640,696 0,09698

24,91 3234 733 13,48 [ 36,34 620,508 0,10054

11,43 | 28,25 | 7 492 385 16,82 | 39,68 | 130,645 798,062 0,07216
28,06 | 7 185622 16,62 | 39,48 780,802 0,07348

27,85 | 6 830 654 16,42 | 39,28 775,622 0,07485

27,65 | 6 517 203 16,22 | 39,08 764,522 0,07626

27,451 6214 985 16,02 } 38,88 753,502 0,07771

11,43 { 30,59 | 12 419 337 19,16 | 42,02 | 130,645 935,748 0,05808
30,39 | 11 920 185 18,96 | 41,82 923,552 0,06105

30,19, 11 436 752 18,76 | 41,62 911,436 0,06103

29,89 { 10 968 673 18,56 | 41,42 899,400 0,06205

11,43 | 32,17 | 16 258 958 20,74 | 43,60 ! 130,645 1034,908 0,05226
31,97 16322 27] 20,54 1 43,40 1022,081 (,05306

31,77 ) 15 704 353 20,34 | 43,20 1009,333 0,06387

31,67 15104 814 20,14 1 43,00 996,665 0,06470

92

du b, - (D -+ dy) % = : 2 s om? di{ — dz”
C.M' Py | W {D — ﬁfl{)a T iy, €M DY oem g
. B — dy
a3 23
1 2 3 4 5 G 7 &

4,83 | 8,72 4,89 24 754 14,55 | 23,329 94,478 0,12524
9,86 | 5,13 205330 14,79 93,201 0,11653

10,16 | 5,33 34 024 14,99 103,225 0,11002

10,29 | 5,46 37 211 15,12 105,884 0,10610

10,39 | 5,56 30 815 15,22 107,952 0,10324

483 |10,86; 6,03 53 495 15,69 | 23,329 117,939 0 09135
11,20 | 6,37 6o 418 16,03 125,440 0,08407

1141 | 6,58 75 136 16,24 130,188 (,08004

11.68 | 6,75 52818 16,41 134,096 0,07692

il,65) 6,72 ) 81 4)9 16,38 133,402 0,07752

11,861 7,031 96778 16,59 140,658 0,07238

4,83 | 12,14 7,31 112 490 16,97 23,329 147,379 0,06819
12,43 | 7,60 130 774 17,26 154,505 0,06425

1257 7,74 140 385 17,40 158,005 0,06247

12,73 | 7,90 152 030 17,56 162,053 0,06054

14,41 | 9,58 325 467 19,24 207,648 (,04489

14,71} 9,88 | . 368 230 19,54 216,384 0,04277.

4,83 | 15,04 | 10,21 420 215 19,87 | 23,329 226,201 0,04062
16,25 | 10,42 456 174 22,08 232,562 0,03933

15,36 | 10,53 475 953 20,19 235,929 0.0386%

15,48 | 10,65 498 274 20,31 239,630 0,03800

15,71 1 10,88 543 358 20,54 246,804 0,03674

4,83 | 15,94 | 11,11 591 382 20,77 23,329 254,083 0,03554
16,17 11,34 643 099 21,00 | 261,469 0,03439

16,45 11,57 G698 068 21,23 268,960 0,03331

16,61 | 11,78 751 424 2] 44 275,852 0,03237

16,83 | 12,00 810 700 21,66 983,249 0,03142

17,18 12,35 912 515 22,01 205,152 0,03001

4,83 | 17,46 [ 12,63 | 1000987 22,29 23,329 304,851 0,02894
17,70 ( 12,871 1 082073 22,53 313,290 0.02808

17,84 | 13,01 1134 791 22,67 318,265 0,02759

6,03 | 9,72 | 3,69 12 463 15,76 | 36,361 94,478 0,41102
9,96 1 3,93 15519 15,99 99,201 0,36873
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Mpoaoaxedune taba 1119

- . . - 2 o 3‘})
4 I, .,f (D= dﬂ) b - ] 2 . 2 Gy — aly
om 4 | W AD — )8 - iy, o DF em —DT;E{—
S 3F
1 2 3 1 i} L] 7 3
6,03 [ 10,16 | 4,13 18 464 16,181 36,361 103,225 0,33902
10,29 | 4,26 20 380 16,32 105,884 0,32188
10.39 | 4,36 22 346 16,42 107,952 0.30370
10,86 | 4,83 32 144 15,89 117,839 0,26186
6,03 (11,20} 5,17 41 024 17,23 | 36,361 125,440 ,23463
11,41 | 5,38 47 363 17,44 130,188 0,22015
11,68 | 5,65 53 013 17,61 134,086 0,20694
11,551 5,52 al 930 17,68 133,402 021131
11,86 5,83 63 418 17,89 140,658 0,19376
12.14 | 6,11 75 307 18,17 147,379 0,17992
12,43 | 6,40 89 331 18,46 154 505 0.16726
1237 | 6,34 96 771 18,60 158,000 0,16167
12,73 | 6,70 105 848 18,76 162,033 0,15579
14,41 | 8238 247 863 20,44 207,648 0,10967
14,71 | 8,68 281 303 20,74 216,384 0, 10380
15,04 | 9.01 324 714 21,07 225,201 0.05790
15.36 ] 9,33 371 582 21,39 235,929 0,09269
15.25 | 9,22 354 924 21,28 232,562 0.09443
15,48 | 9,45 390 455 21,31 239,630 3,05085
15,71 | 968 428 692 21,74 246,804 0,08748
6,03 | 15,94 991 469 764 21,97 | 36,361 254,083 0,08431
16,17 | 10,14 513 835 22,20 261,468 0,08132
16,40 | 10,37 BE1 037 22,43 268,960 0.07849
16,61 {10,581 607 028 22,64 275,802 0,07605
16,83 | 10,80 658 293 22,86 283,249 0,07362
17,18 | 11,15 746 751 23,21 295,152 0,06999
17,46 | 11,43 #23 959 23,49 304,851 0,06729
6,03 | 17,70 11,67 894 955 23,73 | 36,361 313,290 0.06511
17.84} 11,81 838 536 23.87 318,265 0,06389
19,08 | 13,05| 1401 273 23,11 364,046 0,05447
19,371 13,34 | 1 531 545 25,40 375,197 0,0625%
19,62 13,59 | 1661319 25,65 384 844 0,05104
6,03 ] 19.88 [ 13,85 | 1 783 544 95971 36,361 395,214 ,04951
201211409 1912829 26,15 404 814 0,04816
20,36 | 14,33 | 2049 356 26,39 414,529 0,04686
20571 14,54 2 )74 968 26,60 423,125 0,04577
21,68| 15,65 | 2943 146 27,71 470,022 0,04062
22,05 | 16,02 | 3 241 767 28,08 486,202 0,03810
22,24 16,21 | 3 404 082 28,27 494,617 0,03886
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Mpohoaxennerada 119

—_ — a o
dy, b, . o d)2 XR = 2 e e eyt dy — dy
om o™ [ WAL — (I“) + HY ' D2 _ a‘i

g3 33
1 2 3 4 5 G 7 8
6,03 | 22,44 | 16,41 | 3 381 780 28,47 | 36,361 503,553 0,03760

22,66 | 16,63 | 3 785511 28,69 513,475 0,03678
22,86 16,83 3978691 28,89 522,579 003610
7.3 | 10,86 | 3,56 14 880 18,16 | 53,290 117,939 0.66163
11,20 { 3,80 20 302 18,30 125,440 0,55469
11,41+ 4,11 24 301 18,71 130,188 0,50320
11,58 | 4,28 27 946 15,88 134,086 0,46749
11,35 | 4,25 27 274 18,85 133,402 0,473406
11,86 4,56 34 809 18,16 140,658 041771
12,14 | 4,84 47 848 19,44 147,379 0,37663
7.3 112,43| 5,13 22 562 19,73 | 53,290 154,505 0,34107
12,57 | 5,27 a7 785 19,87 158,005 032596
12,73 | 5,43 64 232 20,03 162,063 0,31006
7,3 1441 711 169 403 21,71 | 53,290 207,648 0,20004
14,71 7,41 197 104 22,01 216,384 0,18741
153,04 7,74 231 411 22,34 226,201 0,17491
15,36 | 8,06 268 856 22,66 235,929 0,16407
15,25 | 7,95 255 202 22,55 232 562 0,16767
153,48 | 4,18 284 030 22,78 239,630 016029
15,71 | 4,41 314 923 23,01 246,804 0.15343
7.3 | 15,94 | 8,64 348 346 23,24 | 53,290 254,083 0.14705
16,17 | 887 384 409 2347 261 469 014110
16,40 9,10 423 273 23,70 264,260 0,13553
16,61 7 9,31 461 323 23, M 275 892 0,13076
16,83 9,53 503 943 24,13 283,249 0,12600
17,18] 9,88 | 577954 | 24,48 295,152 0.11911
7.3 | 17,46 10,16 642 956 24,76 | 53,290 304,851 0,11399
17,70 1 10,40 703 037 25,00 313,290 (,10089
17,84 | 10,54 740 031 25,14 318,265 0, 10760
18,08 | 11,781 1 137 588 26,38 364,046 0,09032
1937 | 12,071 1250730 26,67 375,197 0,08692
19,62 12,32 1355134 26,92 384,944 0,08415
7.3 | 19,88 | 1268 1470752 27,18 | 23,290 395,214 0,08141
20,12112,82( 1584 161 27,42 104,814 0,0790!
20,36 [ 13,06 1704 232 27,66 414,528 G,07673
20,07 | 13,27 1 812 040 27 .87 423,125 0.07481
21,681 14,38 2497 316 28,98 470,022 0,06584
22,05 | 14,75 | 2 764 303 28,35 486,202 0,06322
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NMpongodxenune Tabna 1LY Nporoamenne ta6a 119

|
dy D, P (D dy)® x ;; 2 2 “Et — d?l du b, 2: (D 4 dp b ;I 2 : “"31 - n"i
o | oo : X (D —d | . Ay €M D2 emt 5T TS ad | oM | XD —d)® | dyys on D, ew? —
. ' DTl y - 05— dy
33 2z gz 23
NN 1 ' | s | & | 7 | 8 L2 [ ¢ IR 7 | s
— | | -

7,3 122241494 | 2909 83 99,54 | 53,290 494 617 006194 8,89 | 15,94 3,05 l 216 031 24,83 | 79,032 254,083 0,27362
2944 15,14 | 3069 438 | 29.74 503,553 0,06064 16,17 | 7,28 | 242 302 95,06 261,469 0.25967
2966 | 15,36 | 3 252 800 29 95 513,475 0 05025 16,40 1,51 270 902 25,29 I 268960 0,24690
22,851 15,56 | 3 426 814 30.16 1 528579 0,05726 } 16,61 | 7,72 299 180 25,50 | 275,892 0,23615

. ;
| )

7.4 123,50 (16,20 4033171 30_.80l 53,290 | 532,250 0,05439 8,59 ‘ 16,83 | 7,94 1 331 129 2,72 | 79,082 | 283.249 0,22572
24.75 | 16,45 | 4289980 | 31,05 564,062 0,05307 (17,181 8,20 | 387 207 26,07 295,152 0.21067
2400 (16,70 | 4562867 | 31,30 576,000 0,05180 1746 8,57 | 437020 26,35 304,851 0, 10982
2498 | 16,98 | 4882444 | 31,58 580 518 0,05042 17,70 | 8,81 | 483458 26,59 313,200 0.19124

N | 1.«,84I: 895 | 512297 26,73 318,265 0,18652

7,3 | 24,54 [17,24| 5194637 |31,84| 53,200 | 602,211 - 0,04920
24,79 [ 17,491 5509465 | 32,09 614,544 0,04807 889 | 19,08 10,19| 827773 |97.97| 79.032 | 364.032 0.15201
25,02 {17,721 5812056 |32,32 626,000 0,04732 10,37 | 10,48 | 919220 28,26 373,107 0. 14545
2527 | 17,97 ] 6155734 | 32,57 637,573 0,04600 10,62 10,73 | 1004133 2831 384,944 0,14017
25,53 118,231 6520829 |32,83 651,781 0,04494 19,88 (10,99 | 1008681 28,77 205.214 0 13300
25,80 18,58 ] 7077053 |33,19 670,292 0,04354 20,12 [ 11,23 | 1191 879 9901 404,814 0. 13050

. gggg il,rl? 1291 044 12905 414,529 012625

73 |27,3612006| 96979250 |34,66| 53,290 | 748,560 0,03845 571 11,68 1382898 | 29.46 423,125 0,12271
97.64 | 20,34 | 10273025 | 34,94 763,269 0,03758 |
27,94 | 20,64 | 10919455 35,24 780,643 0,03670 8,89 | 21,68 12,79 | 1955 21: g7 -
2815 | 2085 | 11390701 | 35,45 792,492 003608 Sooo | iaia| ST aE 30T 79082 1 470,029 0.10642
30,88 | 23.68 | 19111 775 | 38,18 953,574 0.02943 29'24 | 1333 | 2305605 | 3113 193615 009080
31.18( 23,88 | 20163722 | 38,48 972,192 0,02582 9941 | 1355 | 2441947 | 3133 sk 009790

22,66 [ 13,77 2598896 | 31,35 513475 0.00477
7,3 |31,36| 24,06 | 20 816 578 l38,66[ 53,290 | 983,499 0,02846 22,86 13,97, 2748381 | 31,75 528,379 0,09129
31,53 24,23 | 21 448314 | 38,83 994,141 002813 . _
31,79 | 24,49 | 22438 990 §39,09 1010,604 0,02763 ‘ i
32,04 | 24,74 | 23435072 | 39,34 1026,561 0,02717 8,89 | 23,50 1461 | 3271636 |32,39| 70,082 | 552,250 0,08633
32,30 | 25,00 | 24 502300 | 39,60 1043,290 0,02670 23,75 14,86 | 3495882 | 32,64 564,062 0,08405
| gggg }g,l l, 3731828 | 32,89 576,000 0,08187
8,89 | 11,55 | 2,66 7863 | 2044 79.032 | 133,402 2,24564 28 15,39 1 4010572 133,17 589,518 0,07953
11,86} 2,97 11 979 29,75 140,658 1,56582
1214 3.25 15 182 21,03 147,379 192346 880 2454|1585 4283606 {33.43| 7903 9
1243 | 354 | 20163 | 21,32 154,505 0,99394 2479|1590 | 4550603 |3368| vl o.a7ras
12,5:' 3,68 22 951 21,46 158,005 0,90017 25,02 | 16.13 | 4 823 678 33.91 696000 0’073;‘33
12,73 | 3,84 96 467 21,62 162,053 0,82813 95,27 | 16,38 | 5128316 |34,16 638,573 007205
ggg; { g,gg 54587354 | 34,49 651,781 007027

889 | 1441|552 | 92015 |2330| 79,032 | 207,618 0,41324 PEITITO0 Y 045002 34,78 670,292 0,06793
1471 582t 109799 23,60 356,384 0,37704
15,04 | 6,15 { 133 203 23,93 6,201 0,34326 8,80 | 27361847 | 8279737 |: 79,0: T48.5 5
15,36 | 6,47 | 139 271 24,95 235,929 0,31527 27,611 1875 ] 8 706 367 §§§2 .02 ;22'388 8'83383;
15,25 | 6,36 | 149915 24,14 232,562 0,32442 279411905 | 9377538 | 3683 780043 ot
15,48 | 6,59 | 169 967 24,37 239,630 0,30578 28,15 19,26 | 9801 911 | 37.04 792,492 0.07665
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Ilpozonsmekwue Tatua I11.9

- - 2 2
dy D, El (D dyy X =" 2 2 . . dy — 4y
oM M | K AD - d”)" 1 iy, oM D2, cwm® 5 3

— dy
83 3z
1 2 | s 4 T 7 3
8,89 | 30,88 (21,99 16 818506 39,77 | 79,032 953,574 (,04493
31,18 22,201 17 781 812 40,07 472,192 0,04396
31,36 22,47 | 18379771 40,25 083,449 0,04338
31,63 | 22,64 | 18 909 272 40,42 994,141 0,01286
31,79 | 22,90 | 19 873 226 40,68 1010,604 0,04207
32,04 | 23,12 | 20 784 341 40,93 1026,561 0.04133
32,30 23,41 | 21 766 397 41,18 1043,290 0,04058
10,16 | 14,41 | 4,25 46 301 24 57| 103,225 207,648 03,64063
14,71 | 4,56 o8 268 24 87 216,384 0,56331
15,04 | 4,89 74 285 25,20 226,201 0,49604
15,36 | 5,20 91 568 23,52 235,929 0,44355
10,16 | 15,25 5,09 8o 144 25,41 103,225 232,562 0,46041
15,481 5,32 98 986 25,64 | 239,630 0,42638
1571 ] 5,35 114 509 25,87 | 246,804 0,349663
10,16 | 15,94 | 5,78 131 541 26,10 | 103,225 254,683 0,37040
16,17 | 6,01 150 485 26.33 251,469 0,34710
16,40 | 6,24 171 399 26,56 268,960 (,32630
16,61 | 6,45 192 294 26,77 275,802 0,30915
10,16 } 16,83} 6,67 216 163 26,99 | 103,225 283,240 0,20282
17,18 | 7,02 258 532 27 34 205,152 0,26976
10,16 | {7 46| 7,30 296 704 i 27 62 l 103,235 304 851 0,25349
17,70 | 7,04 332717 27 86 313,290 (,24086
17,84 | 7,68 325 136 28.00 318,265 (,23308
10,16 | 19,08 | 8,92 606 803 29,24 l 103,225 364,040 0,18530
19,37 | 9,21 681 249 29,53 375,197 0,17636
19,621 9,46 750 797 29,78 384,944 0,16923
10,16 [ 19,88 9,72 B28 702 30,04 | 103,225 395,214 0,16231
20,12 | 996 a0a BYO 30,28 404 814 0 15634
20,35 10,20 988 476 30,62 414 529 0,15072
20,57 10,41 | 1 065311 30,73 423,125 0,14608
10,16 | 21,68 | 11,521 1 549 873 31,84 | 103,225 470,023 0,125607
22,05 | 11,89 1743907 32,21 486,202 0,11915
22,24 | 12,08 | 18500517 32,40 494 617 0,11629
22,44 | 12,28 | 1968 019 32,60 503,552 0,11340
22,66 (12,50 2103 786 32,82 513,475 0,11036
22,861 12,70 21233412 33,02 528,679 0,10602
a8

Ilponoaxwenne rTada LI1.9
dy I, ;:: (2 440" “\j: 2 2 d-“f _ d.]z'
c'.“' o | X (P -~ {;")s - digs M D= emt —5 3
' oo {‘f)t
23 33
1 ] 2 3 4 5 6 7 8
2350(13,34| 2089618 33,66 | 103,225 552,250 0,09988
23,75 13,09 2886 104 33,91 564,062 0,09707
2400 13,84 | 3093466 34,16 576,000 0,09438
24,28 | 14,12 3 339 099 34,44 589,518 ,08]152
10,16 | 2454 1438 3580434 34,70 103,223 602,211 0,08898
2470 | 14,631 3 824 94 34,95 614,544 },08665
25,02 ) 14,861 4061 142 35,18 626,060 (3,0845%
25,27 L 15,11 4330 482 35,43 638,573 01,08244
25,331 15,37 | 4 625 030 33,69 651,781 0,08030
25,891 15,73 5058209 36,05 670,202 0,07747
10,16 | 27,36 ] 17,20 7 163 267 37,02 | 103,225 748,269 0,06744
27,64 | 17,48 | 70631 434 37,80 763,968 0,06577
279441 17,78 8159 151 38,10 780,643 0,06404
28,15 | 17,991 8545 124 38,31 792,422 0,06288
30,85 20,72 | 14 982476 41,04 | 103,225 953,574 0,02036
31,18 21,02 | 15 872 262 41,34 a72, 192 004023
31,36 21,20 16 425 642 41,02 983,444 0,04837
10,16 | 31,63 ) 21,37 | 16 962002 41,69 | 103,225 994,141 (,04796
31,791 21,63 17 808 743 41,95 1010,604 (,04705
32,045 21,88) 18653 782 42 20 1026,561 0,04620
3230 22,14 | 19565 573 42,46 1043,290 0,04534
11,43 | 14,41 2,98 17 667 25,84 | 130,645 207,648 1,32328
14,71 | 3,28 24 111 26,1t 216,384 1,04725
15,04 | 3,61 32 959 26,47 226,201 (3,84838
13,36 | 3,93 43 bL7 26,79 235,829 0,71402
11,43 | 15,25 3,82 349 677 26,68 | 130,643 232,562 0,75543
15,48 | 4,05 48 105 26,91 239,630 0,67345
13,711 428 a7 748 27,14 246,630 {,60809
15,04 | 4,51 68 716 2757 234,083 (0.55114
16,17 | 4,74 81 119 27,60 261,468 0,50433
16,40 | 4,97 a5 078 27,83 268,960 0,46433
16,61 | 5,18 109 287 28,04 275,892 (,43238
16,83 | 5,40 125 702 28,26 283,249 0,40332
17,18 5,75 165 603 28,51 295,152 0,36353
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IIpoanaxkenneTsGa IILY

i o | F forepx T E |, o i —di
oM on | K AT —d)? - TR D2, em 5 7
D7 — gy

IR 4 G 6 7 8
1143 | I7,46| 6,03 ! 132 993 28.89 | 130,645 304,851 0,33648
17,7 6,27 279 169 29,13 313,290 ,31602
17,84 | 6,41 225 637 29,927 318,265 3,305850
908 7,75 433 206 30,51 364,046 (.23139
19,37 | 7.9 474 851 30,80 375,197 0,21864
1962 8,191 520629 31,06 384,944 (3,20841

i |
|
11,43 | 1988 | 845 591 473 31,31 | 130,645 305,214 0, 19872
20,12 8,69 653 213 31,56 404,814 (0,19043
20,56 | 8,93 719 67] 31,79 414,529 0,18273
20,57 9,14 781 875 | 32,00 423,125 0,17641
21,68 | 10,25 1 180 575 3311 470,022 b, 14841
2205 | 10,62 1342 533 33,48 486,202 0,14071
2224 | 10,81 | 1432 050 33,67 494,617 0.13701
1,43 | 22,441 11,01 1 531 022 33,87 | 130,645 503,562 0.13329
22661 11,23 645 806 . | 34,09 513,475 0,12939
22,86 | 11,43 1765 793 34,24 528 574 0.12387
23601 12,07 2145 432 34,93 h52,250 0,11611
23,753 1232 2 314 372 35,28 564,062 (.11258
24000 12,57 ] 2493121 35,43 376,000 0,10424
24 281 1285 2705728 36,61 289 518 3,10568
245411311 2 918 282 35,97 602,211 (,10264
11,43 | 24,79 | 13,36 | 3 140432 36,221 130,645 14,644 0,09967
25,02 | 13,59, 3 334 634 36,45 626,000 0,09714
25,27 | 13,84 | 3 570606 36,70 638,673 0.09451
2553 | 14,10 3 829 288 36,96 651,781 (,09189
25,84 | 14,46 | 4 211 022 37,32 670,292 0,08846
11,45 | 27,36 | 15,93 | 6 082 bAY 37,79 | 130,645 748,564 0.07640
27,64 | 16,21 6 b0l 824 38,07 763,869 0,07440
27,941 16,51 6 97h 451 38,37 780,643 0,07236
T2815] 16,72 | 7322491 38,58 792,422 0,07098
'|

P1,43 [ 30,88 1945 13171 785 4231 | 130,645 §b3,674 0,05630
31,18 19,75 | 13 986 931 42 51 72,192 0.05498
31,36 19,93 14 494 618 42,79 Q83,444 (,05422
31,63 | 20,10 | 14 987 067 42,96 994,141 0.,05351
31,79 20,36 | 15 765 279 43,22 100,604 ,05300
32,04 | 20,61 | 16 542 861 43,47 1026,561 (,00147
32,30 | 20,87 | 17 382 924 43,73 1043,290 0,05048

100

TIpu ABUAKCHAH Ta3a 10 ABYXCTYTICHYATOH Kojoune ganncike Ha 3aloe paccunTh-
BACTCH 10 (pupMy.e

P, = Vpge? (SutSa | ge? S8 () —g,) €S —ky,  (111.20)

FAe —
28, — 0,0683[)]..1,-"'21 cpTl cps

28, = 0,0683pLy/25 ¢p T2 cp3

2% T‘.! . Q2
Ry = 1,377k, LleL" :
1

by — 1,3770s

J8 ollenounbix PacyeTos 11 nefonmnX IIyGRE MO0 Zep 1T Top NPRNATE OCPe-
NCHABIMY 10 Beel AThac (ouTannnix Tpy6, B sTov cayuae

— Ly Lf ‘_L
9(S; |- Sa) ~ 28 == 0,0683p 21 "2 0,0683 pL_
Zeplep Zopd op
CooTBeTCTBelHO

23, — 0,0683 _P"Tl 98, — 0,0683 _%.,

i)
Zepfep Zeplep
rae Ly, Lo — anuna bepxHell B HinxBedi cexiun QonTaninx Tpy( COOTBETCTBENHO, M;
L — ofiman pauHa, M,
2 TE O v o R
27 ZpT6R

R .
. kg == 1,3771y 03

ky = 1,37744

3pect Dy, Dy — 3naMeTpH pepxuell 0 nuwcuell cekIpi 1py0, € Ay, by — Kosdiby-
TMCHTR THPARIHYECKOTO COMPUTIBILIHA BepXHe H npAuell cexlym TpyG.

B cayyae, ecan Galumak (hoHTANHOM KUJIOHHB PAcnogoed 3HAUNTENLHO BhleE
3a0od (uaM HHTCPBAAA Mepopale), JABMIKEIME Ta38 MOMET PaccMaTpHBATheA KAK
IBHAKeNye o AByXCTVItCHUATOH KOMOHHE, HAMneH cexnueli Koropol ApfercH ofcal-
nafg Ko.10IiHa.

Ecay puanerp ofcannofl KoJOHHL 3HAYHTENLHO [PEBLINACT AMAMCTP BOHTAHHBIX
TPY(, HOTCPAMM Ha TPeHHE IipH ABWMEHMH Ha HMKUDeM YYACTKC MOXKHO HpedeGpeun,
T. €. &y € by 1 zaboiinoe gasicHAe MOMKHO paccyMTaTk 1o opMyJe

pg:VpEeQS+ ket (€251 — 1} (111.21)

B cayuse GoAbInMX HEPENafoB TeMIEPaTyphbl To CTBONY CKBAKHHL 1as Goee
TOMHBIX pacueros 3a00HHOTO aBJCHNA PEKOMEILYETCA HCHOML30BaTL (opuyay

o [ Ta \2S  L377AZE TEQ2 [ ﬁ_)z_‘<;r_3 ‘sz 5
pﬁ“]/*”r(*r;) P2 () () e

BH

TAe
== E — = T —— :."L'
S ==0,03415 ey o = (T3~ Ty)iL;

T'y» Ts — cooTBeTCTDENND yeTheBast i 3afoiinad Temneparypa, Kj L — riyGuna cxpa-
EHHLL, M, :
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111.4. ONIPEAENEHHE 3ABOHHOIO JABJIEHHA B CKBAXHHAX,
B {TPOAYKIIHH KOTOPbIX HMEETCH MXHIKOCTb

[{a1nunc MEAKOCTH B TPOAYKIMHH CKBAXHKI MOKCT 06y CA0BTHBATLCA CIeIY KA,

BrinajenneM KoMJeHCATa, BLI3BAHHLIM U3MeHeHHeM TePMOIH IAMHUECKNX VCI0BUE
B Ipolecce ABHMexHs oaHoDa3HOM rasckoniencaTHOH CMECH T THACTE B 0 CIBOIY.

KonpcHcaukefl BogsHLN TEapoR, cojepXauxcd B rase,

OfiBogHenveM CEKBaXKHD.

3aKauKOH AHTHTHIPATHBIX WAW ABTMKOPPUSHOUHBIX WHTROHTOPOB B CKBAKMITY
M T. 3.

Bo beex athx cayuasn ¥ HOTEPH 3aBJEHHA B CTBOJIE OTAHUAIGTCA OT TAKUBLIX B HHCTO
rasonmx cunamunax, [losroMy pacueT zabofHEIX AapieHHH Oea yuera MHIkoH (aze
MOKET MPHBCCTH K 3HAUMTENLHBIM LorpewsocTAM. Packer zabofinoro pasmenva no
HEMOABHMHOMY CTOJ0Y reoGXOAIMO IPOBOINTS, HCHOAL3YA B GapoMerpHueckoi fop-
MYJIe HCTHHHYK IOTHGCTD W H3MEPeHIYIo TEMIePaTypy 1a 3aoe H YOTbe CKBAMKKHDL,

3abolince pavfenwe B pafioraomell CcxkBaXMue ¢ YYETOM BAJIHUMA KHIKGCTH,
B CTEOJIC OTipesestsaeTcd no dopmyne

s ZE TE e _
- S B S, | 1.377; _°p_ cprem 28 1 111.93
P e 1y , ———=—— (L , .
g l/ Pr pd, ( ) ( )
rae _
: L
So=0,03415 PPL . o1 _qy P .
0 ZcpTcp L LA ( f{) t'r, p
Pr.p = PebepTer/ParTeps @€ P = Qr, pf(Qr. p+ Q)i
Qc.p = QeparTepipepTers Qom = (Gr + Gx)iprs (111.24

Ge = Qepr; P = pripo; Ter =298 K;

Or1 Py» P — TAOTHOCTh Ta3a, BOILYXA H KHAKOCTH COOTBETCTBENHO, Kr/M¥; pp b
Qr. p = COOTBETCTBENNO IIOTHOCTL M 06T T34 T CTRONC CKBAXKHHE B Padounx ycio-
BHAX, KI/M* W Thic, w3/CyT; Gy, Gr — Maccosbifi pacxo) MHAKOCTH W Tasa, T/CyT;
Qerer Qs Qr — OOBEMILI PacKo) FaSOMMIKOCTHOR CMecH, JMMAKOCTH ¥ T'a3a COUTBET-
CTBCHHO TIPH Pag M Teq, THIC, MYCYT,

Herunnoe ofpeMHog razocopepkatue § nano onpeledars SKCIepUMeHTaJLHO Kak
OTHOIIEHHE HCTHHHOTO 00BEMA Tasa Vi B CkBaxune K obBeMy CTEOJA § = 4V /nD2r,
Qnuako b cBAH ¢ GOALIINMM TPYLHOCTAMH TAKMX H3MepeHHR ero MOMHO OLEHHTE NQ
pacxoAuoMy rasocofepxamng f coraacno gopuy.e (111.24). Tlockoasky peeraa ¢ < [,
HCMOIL3oBaHHC [} BMECTO § MPHBOAMT K 3aEMACnmc 3a00fiHoro AapicHuS TeM $oab-
1WeMy, 4eM GOALIIC PAasHMIlA MEKAY KOJIHUECTBOM KHIKOCTH B CKBAXHHE M BHIHOCH-
IHMCA NOTOKOM Ta3a. KoshdHuueHT ruapapAnueCKOTO CONPOTHRARHHA A Nco0X0IuMO
ONpeeNaTh 0 PE3yAbTaTAM HCCASJOBARMHE CKBAMXMI HA PasTHUNDLIX peiiMax. Ouenky
A HPU HeBOSMOKHOCTH HCCICAOBANMSA MOMHO NDOBOIATL To MCTOAMKE JIA UYHCTOTO
rasa.

Bece BeAuUMNN (Zep, Pr.p» Qr, p. B # Ap.), saBHCAmINe OT pep.- PACCYNTEBAIOTCH
MeTuZOM MocAedopaTeldbHBX HpuGMMmenuit, kax onmvcano B It, JTI L,

fTpumep. Paccunrare safoliHoe guBasuie B cKnamuue PayOsuol 3150 M, sKCONY4THPYC-
Mol 0 POHTAHHRIM TPYGuM ZHAMOTpOM 76 MM O CHCOYIOUUME L4l IBMET Ef = 0,715; P =
=T20 mifMl; T o= 50 K Zop = 0.8 p. = 169 wrefowt; QL = 185 Toe. M evT: =
= 0,136 The, wicyr: A = 0,075,

Haxopuw ne6HT rasa B palouny YCNOBHAX, npHnHMIA pcp = 216 krefovd,

Qr. p == 180-1,033-350;218.293 = 1,047 Thic. mijoyr.

Nuothocts rasa p. = pp, = 0,715:1,205 == 0,862 kr/u’,
PaccyuTuimaen f: -

B = 1,047/(1,047 -+ 0, 136) = 0,885.
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Qnpegended TISOTHOCTL 320 N CTROAS
Pr. p =10,862 . 218-293;1,033.350 = 1562,2 griumd.
Tpaenmas § = B, Haxioauw
720

p— 0,885 |- (1 - -0,885) 7= = 1,420,

PaccTHTLIDACK IeOGHT CMOCH

G = 185.0,862 = 159,39 1/cyT;
Gy == 0,136-720 = 97,92 /ey,
Qes = (159,39 - 97,92)/0,862 = 298,5 Tuic. ajcyr.
Buancaines Sy H esdo

0,715-1,429-3150
70,830

Io 'ta6a. T11.3 HaxogeM PN - 2,1902,
PacCTHTHEacy Py MO dopsyme (111,23}
1,377.0,025.0,64.3502-208,52. 1, 1902
= 2‘2 902 ‘[_ » L 1 _ » *
Ps ]/159 1902 1,423-25 355
QupegenaeM pcp 10 NOAYYeRROMY P,

pep = (169 4 265,5)/2 = 217,2 xre/em®.

CPablRDaaA ¢ TPHRATEM, BAXOAHM, QTG PALHKELG cocTaRMAeT 0,300, T, . Mellnue NoTpen-
LoCTR OODAZLOBOID MAUOMEIpa,

3aGofinoe AaBjenve B CKBAKMDAX, B NPOIyKUHHM KOTOPHIX COASPEKMTCH MHOrO
MHEEOCTE H 1MabmofaeTcs 2HadiTe bHbl licDenajy TeMNepaTyphl B CTEOJE, Olipejes
aderca Ko dopumyne

eV Yo T (B (L)
i 3 r T h: o - b

Sy = 0,03415 ~ —=0,392; 25, =0,784.

— 265,b xrcjcue.

Ty dZn (Ep - 29,270&2”3) Ty T_}
(111.25)
o = (Ty — Ty L, 8 =0,03415 ap—p (111.26)

Zep
Ocraabhble o6oanasenis Te e, 4To 1 B fopuy,1e (111.23),
Hptusep. PACCUHTETL C YYeTOM HIMCUENHN TeMTepaTYpl 3afofiHoe fandenne B ¢xluAunC
Ans yenobnfl npepupyuers npuMepa, aprunMaa Foo- - 330 K; Ta — 370 K,

TMopALOE pacueTs GHILCHR B UPELRAYUIGM MDRMEpPE, H3 HOMo e Gepen pacderdbie nefin-
YHHH, we JABHCAUHE 0T WIMeseHHH TeMilepaTyph: QcM = 298,85 Twme. Moy p — 1,488,
a == (370 — 33073150 = 0,0127;

S, =0,03415 0,715.1,429/0,8.0.0127 = 3,434; 25, = 6,868:
Ta V25 ( 370 + 6,568 ( 370\ 2
== | = =-2 153 _— = 57
( Ty ) 330 ) 2,192, 330 ) L2573
. 5.3302, [ 2. 09 [S
p3:]/169“-2,192+ 1,377-0,095-330°.0,715-298 5%-0,64 (2,102 — T,957)
256365 (0,715-1,420 — 24,27-6,0127.0,8)

== 265,2 gre/omd.

Be3 yueTa HaMeHeHHR 1rCMIePaTYPH IO CTROAY NOAYUELD Py = 263,55 krefemt. Kak nuamM,
nepenan 7eMncpaTypul B 40 K npakTHUECKE U@ BJINAET U TOTUOCTL PACHET: AsfBORHOTS Tanae-
RHA.
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111.5. ONPEAEJEHHE NOTEPb JABJIEHHS
B 3ABOHHOM OBOPYJOBAHWH

[pu onpegetenny 3aboHHOTO 1aRacHnd B PafoTaOIMMX CKBAMHNAX {0COCEHHO
& BCOROZEONTHRIX ¢ nefosbluoll gempeccuell na miact), oGopYAOBAHHKMX HAKepOM,
KAATtAHOM-OTCEKATENEM ¥ D, , NenfX0 MM YUeeTk NOTCPH, BHSRANINeE RAJHIHEM 3TOTO
0f0pYRORAHMI. KOHCTPYKTHBIEE OCOOCHHOCTH MpLMEHSEMBX OTEUeCTEElHEX M M-
HOPTHLIX AKEPOB, H KAaRaH0B-OrCeKaTcacil NO3BoAHIOT OUPelesHTh NOTEPH, BO3HI-

KaIiNMe B HHX, KaK NMOTEPH AABIcHMA HPH NPOXOHKASHAN Fa3a ucped oTpeaor TpyOsl
Han guabparsy,

{, i S.."\’.Un!
Laae) T

Jog

ZUg-

-’r g{?ﬁ I

7 TIEE 07 a% x,

Puc, 111.3, 3aeycuvocTe A, OT feBWTa CKRAKHMHEN B AHAMCTDA
NPoxoAlOTE CCUeHHA HAKeDA.

JHaMeTh opox0IHoro cenennt, ww: 7 - 32; 2 — 4$43 — By
4 €65, & — &5.6

[
I. lloTepH mapicnud, CBA3ALHME C HATHUMeM Ha 3a00e CKBAMMUL MaKepa, onpe-

JACIAKTCN 1o PopMyde
P=p1— P2 (111.27)

5 :Vp§c2 (ST+SH) _{_ (UTC '.!Sn+ 0”) QQ;

EA .
By = Vﬂf,c T 49,04

o (2ETE 28, .
91,21,377;@(%;”)““& T 1);

T

rine

22 T2 ;
8, = 1,377h, LC“TSEP-)L' (0 1)

+
n

28, = O,OGSSELTI.f(chTcp}T;
28 == 0,0683p L/ (zepTephn

1. Pp — COOTBETCTRCHHO JABACWHA A0 H MTOCTIE TaKepd, KI‘C;"CME; HHIEKCL «T3 H 6T

OTHOCATCH COOTBeTCTBENNC K (poHTannbim TpyBaM w naxepy. Iapaverpw p, Ly, Lo
Zepr Tepy o OMpeIRAATCA TAK He, kax u B 1, 111.3, 3navenus Aq 2T HPOXOZHOTO
CCUSHHA MAKEPA pasiHyHLIX JHANMeTpoD NpuBegeHl na puc. 1113,

fpusep. OUpeAenwrs TOTCPH JABACULR B TAKCPC UPH HCXOAIRSIX ARHRBIXI Py =
= 100 xrefom®; f}, = 30°C; LT = Mol u; Ly = 2.5 m f=. 0,6 4 = 30 a',r = (3,5 M
z o 1 = 300 TeHe., MAoyT.

Tpn d) = 32 un
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28y = 0,0683.0,6.2,5;305. 1 -= ,000336,
28, = 0,0683.0 6.1000,;0,9.305 —= 0,1495;

0,81 90 000
. K . =~ ' 2 _ .
O == 1,877-0,0151 —“ 20,1622 = 0,0268;
By == 1,377.0 0815 %n,oom —0,0195;

=V 10000-1,1622 4 (0,0268 + 0,0125) 5002 == 146,4 kre/feM®:

pe — ¥ 10000.1,1622 - 0,0268 500% = 135,3 xrcjem®;
Ap — 11,1 wrejes?.

. 1.93000
B — 1,377.0,0685 —rr—

Ipu dn — A4 M

0,0004 = 0,00212;

oy =1 10000-1,1622 1+ (0,0268 1 0,0021) 5002 = 137,3 krc/cM?;
Ap = 137,3 — 135,3 = 2 xreiem?.

I1. MoTepu gastenud 8 Kiananax-otcexarensx THios A-3 7 A-4 ¢pupuw sCamcos
ONpejeAOTCH KaK DAsnOCTh MMy LaBdeHHAME 10 (py) M mocae (pp) KIalaHa 0o
dopuyme (II11.27).

Ecnu uapectno py, KoTupoe, Kak npa- & — — - =
BHA0, OlipelesfieTcd N0 YCTLEBHIM 3aMepaM _’ ‘
pacyeTHRIM TYTEM, TO BeJdUyuyy p BHYH-

CAAIOT ItO Cp()p;\.'[yﬂe [74 PR— ‘_ _ T’ _
pL=pe-l @Bipect,  (111.28)

rie Q — ge@MT CKBaMMHBL, ThC. MSCyT;iZ — —
¢ — Koaduient pacxola xJiIamaHa, onpe- ‘
JendeMmi w3 puc. II11.4, i

LolH H3BecTHO py, KAK MPaBRIo, onpe- U T 71 d, vt

EIAEMOE IO YCTBEBOMY NABIEHMIO B 38- (o o e
TPYSHOM NPOCTDAHCTBE, TO p; BHUMCAAIOT | HC- - 0-2. SERACHIfoc

pacxofd oT AHAMeTpa JMA KIAHAIA THNA
no opMy.ae A3, A-d
ps=p + Vi —4Q% /2. (L11.23)
Tpusen, Oupefelntlh noTepH Q#BEN&NHA B KIATIAHE-GTCCRATCAE TIIE A npy g =
= 100 mro/om®, O = 300 yuc. m%eyr.

pu a‘K = 19,00 mm wa puc. II1.4 maxoarm ¢ — 11,707,

" — 4. 2r 2z
py = 160.1. 1 10000_2 4.300%11,707> 92.9 kresons:

Ap =100 —92,9 = 7,1 xrc/eme.

Ipu d:( — 3339 mM ony pre. 1114 nuxogyu o — 34,8,

100 -1- V106000 — 4300534, 82
Py = ] -
Ap — 100 — 99,25 -~ 0,75 kre/em?.

111. Horepu gaencuHA ua safoe CKBAXKHNH, ofopyioBaHHoH RIanaHuM-OTCeKd-
TedeM THNE A-6, onpejensorced o popMy.e

Ap=(1—"pp {111.30)
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= 99,25 krefem?;.



Iie r = py/py — OTHOWIEHHE AABACHAN HOCAe KAalaka K pabfenwo A0 KAalana M
OTIpefeasAercs B SaBMCHMOCTM oT S

k 1
s =V i iy (111.31)

31ec £ — nMowazaTtealL apMadatl.
3aBuCHMOCTD 7 0T § A pasnuUHLIX 3uauenill NOKazaTells 4 uabathl £ IPHBEAEH
na puc, 1115,

”
qg}g | o Y . — -—
a5 i —
4,94
4,82
087
& 89
7 a1 42 a3 S
Puc. IT1.5. 3aBHcHMOCTE F or S,
I —pu 2= 1,27; 2 — npn %k == [,50
Benuguna § ollpegensietes no dopmyde
=
_ 2 ]/ pZepTep
§=0,02 -—-——plF,— , (III.SQ}

rae  — meGHT CKBAMMHLL, Thic, MY cyT, mpu § = 20°C g p = 1,03 kre/em® p— otuo-
CHTCJLHAA MIOTHOCTL Ta3a; 7 — KOS(PHIMENT CBepXCHMMAEMOCTH NIpH (P - po)i2 1
(T1 + T2)f2; npu npakTHUCCRHX pacueTax 2 MOMKHO OLiPeJeANTD IIPH TABISIHY M TeM-
neparype po xxanana (py K Ty) wau nocac Kaanana (p,, Ty ); Tep= (T14- T2, K;
F = 5t d*/4 — niomagL NpPOXOANOTo CeuyeHHS uITynepa knanana, oM d — ‘HameTp
WTyLepa, CM.
nuMep. Onpegenm‘b NoTepH HABMNEUHH B KJardake Tuna A-G ¢ AHAMETDOM IMTynepa
2028 mw npu @ == 2040 Tme. mieyT, ecnm p, = 1884 mrefemd; £ = 54,4 °C; g = 0,729,
Brmincanw

F =% (2,125.2,54)2 =22 89 cv?, mpumer 2 = I.

T =273 54,4 =327 4 K.

_ 2140 1/0,722-1.327 4 _
§=0,02 188.4.92.80 = 0,1525,

3kad, 9To § == 0,152, na pue. 1115 ompegeanem r —= 0,976, Torga NoTePH AABJIGHH S

Oy my:
Ap = 188,4 (1 — 0,976) = 4,52 grre/omd.
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IV. ITorepy nasacuus B ®nanade tna RKD. IpegoxparutennHult Kaanan Tana
«RKD» paSoraer noi gefcTBHEM AABJENHS 3APAAKM NANODHOH KaMepH kIanaHa.
Jlapsenve 3apajku 3aBUCHT OT AABJeHHA 1A TAyGuHe YCTAHOBKA Ka4MARa p, W 3a-

IaBaeMoTo AaBJACHIS cpafiaThiBannd (3axpLiBanus), Jasaenve na rayOuHe yoTaHOBEH
KA4MaHa p,;  MOMHO OnpefeakTs lio GapoMerprueckoll GopMyac WIH HPuGIMKeHHO
o dopuyae
_ . gt e
Pr, =P, (LK 0,82- 1071 4 l}‘ (111.33)

rAc I — rayOuHa YCTAHOBKH KJ2Nana, M; py — YCTLEBOE Jabienue, Krefoa®,

£°C |

-5
-/
-5

{7 . l ; | :
g 20 4@ 60 80 100 120 140 160 P,KrGfCMz

Pac. 111.6. Tpaddx anA onpeiledeMHP JABACHHA 34PHAKH
KAETAHE a30TaM

JlaBdenne cpadaTLBARUH Py BROHPAIOT N0 HeoGXoHMOMY MPOUEHTY CHHMIKeHNS
JaBaeHMd Ha TS1y0HIle yeTayoBKh Kaanada p; . HalprMep, ecad MpHifTh aaBleHHe
cpafiarsizanus pavnmm 10% cmmkerns p; , TO p, W Py (I —&,1). Ecan tpebo-

i Y o - ‘
Bagoch OH 3aKpHITHE KIalaTa_liph CHEGKEHHH p,  Ha 20%. 10 p, = Pi. (1 — 0.2
HT. A

3uad papiehMe cpalaThiBanuA KJTamana, onNpeielsioT jasaeHke ZapAjuKM Ia-

nopnofl KaMepH Ha IMyGHHE YCTANORKH KAZnana 1o GopMyae

Paap 1. = Pa. KOL-{-S, (IT11.34)

Ie & — 00BeMHLIA Kos(uHenT naropuoll KaMepnt, paHpifl 0,9665.

[Mepecuer Do YNCHNOrO AABJIEHNYN 3APAAKH Kaamala ¢ yeaopali paotedt raybane
Ha TOBEPXIOCTHLIE YCAOBMA HPOBOAMTCH € TOMUNp TFpafuKkoB, NoKasaHHBIX na
pie. I111.6 (mpu sapaaxe azoronm) ¥ na puc. 1117 (tpd 2apAjKe NpUPOTALIM TE30M).
Jlast onpegenenus JaBIenks SapAIKM KJIanaHa Ha yeTbe ¢ HenoaLnzoBankey pue, I11.6,
111.7 Zosansl 6LITh M3BCCTTL AABJAEME M TeMIICpaTypa Ha pafotiel rayOnxe Knanana,
TeMnepaTyPa 3aPAIKE BA YCThe H NPHMEnsieMLt 314 SapAAKH rad (230T HIH KpHPOI-
unfi ras).
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Hnump.l Onpenenuts JaBfende sapRJKR KAAN4AHD HE ¥eThe azoroM npr L = 1000 M,
py — 100 mre/om?, tL — 20°C, x‘y = —I0°C, faEnexke cpabaATHBALHA KIamaka TpH 100 -sow
CHHKERUY p, .

Mo dopmyne {I11.33) onpegeanem

. Pr, = 100 (1000.0,82.10-4 |- 1} — 108,2 krc/c.
Toraa

Py =P, (1 — 0.1 = 108,2(1 —0,1) = 97,38 krejem?,

OADAcuHe 23aPAan, Ha pafousi rayeume onpencasieM no Jopsdyae (1771.34):

Panp 1, = 97,38.0,9665 1 8 = 102,12 krc/ent.
Ha pue. 111.6 npn Paap L = 102,12 wrei/om® n f2 = 20°C gaxognM Touky §. OT 3Tol TouRH
mapaancatno GHHEa RN KPHBLM ONYCKACMIT 50 AIIHR £ — — 10° ¢ 0 HaxoLHm TouEy 2. Ha
TOUKH 2 ¢ BePTHKANR COYCRACMCA A0 ovcn 2femHee B HaxoAhm Paopey — 90 mroicmd,
ulnailne / /
2 RN ){ yivivivw
MRS AATATATAV.
£ ! f; , / I, l{
T
e 11 / [1/1/
WYy s /7
LA
| /

5
g

/q L] I
- |

1

l

NI
ST,
AN AR NA )

[T

4 20 40 60 80 100 120 140 160 130 200 p, Kkrifemt

=20

Puc. I1L.7. Tpadux INg OOpeacdeHns TABAEHHA 3apRikd
K1ANAaHa NpHPofHBIM rajoM

Ocnopuwe noTepn 1aniekdd B Kianane Tuna «R KD» csAsaunl ¢ cyXenuenm 11po-
XOJHOTO CeyelHA Ce3ma Kaanana, l_]()STDM'y HOTCRH JaB/MerHg COeHHBAKT HCXOIA H3
SHaYeHNA Ko3QPUILEHTA CONPOTHEIEN CenTa Kaanana, Kosduienr nponopito-
Hall;HOCTH MeXIY PasHOCTLIo KRAApaTuB Aakennii o kaamana p} U nocie HCro pi
{T. e. mexay Ap®) v Kpaaparon jefHTa CKBaxunn pabsed ¢ =~ 16,8. 1075,

Hpuyep, Onpenesuts NOTepH AxDACLUN B KIs0:Re THra «RKD» npu pe = . 100 gre/cw®
H Q = 2000 Thc. Mcyy,

pi=rit el = 100001 16,8.10-5.4.10° = 10672;
py = 108,3 kre/em?;
Ap = 103,3 — 100 = 3,3 rrefom?.
V. lotepy aaerenns na npeioXpaHATebloM kaanance Tina «RKA-03
TIpunitun geficTnid npefoXpandatenbnore Kaarmawa THoa «R KA-03» wenraven
MPHHUMMY HeHCTBHS Kaamana-oTceKaTedd Tuna A ¢upume «Camcos. KoneTpyKruBHAfA
ocofennocty «R KA-G3» noanodser mameHST, era LPOXONHOS CEYelMe TIYTEM CMENH

nuagpary ot 25 1o 52 mM, Kamaas uz quadpars HMCeT CouTEeTCTBYIOMMI el Koaddm-
UHENT NPOHOPNMOHATBIOCTH MeXIY HepermasoM jJapaenns Ap ¥ KBajpartoM gebuta
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CEBa’KHHKE. 3Hauenne sTHX KosUUMeNnTOB paf pA3MMUNBIX AHaMerpon zaadpar d
M BXOJHOTO L@BJICHMA rasa B FHanan p; noxazaHo Ha puc. 1118 u pripanaerca 3asH-

CHMOCTLIO )

Epxa = DpiQ% (111.33)

roe Ap = p; — pa — nCpena) gangaerMs, Krofem?; Q — mefwT rasa, The. eyt

CesA3lL MCHAY KOIupuLluenToM Eppeq 239 RKA-03 ¢Ey 4 4 (a7 RIananon-oTce”
KaTemell THra A Brpamacted dopuyTol

PRk = LPafas, A (111.36)

TAC p; — AaBaenve nag auadparmol, Krefen?; Ea.5, A4 KO3DUIHEHT pacxoda Kaana-

HoB THua A-3, A-4, onpereasiemntii mo puc. T11.4, Coryacho (T11.35) noTepH aapmenus
Ha xaanadax tana «RKA-03» onpene-

AFI0TeA 1o (popyIe E-ip7f
T

b — . =02

Ap —EQ, Y \ Ig
rie & — xosdMIMEHT HPOMOPLHOHANL- ¢
noCTH, olpereddemullt o puc, [11.8 50 X _ _
B 3aBICHMCCTH OF IHAMeTPA guagparmbl " N | ‘
H BAOANOTO JIaBJIenysd Taza; ) — pefiur 7 :

cKBamMibl, THC, MYeyr, Ham szaqan- 40
Horo gefnrta gew $osblue JMaNCTp ARa- )
(pparMul, TEM VeHLIUE NOTEpN AaBJeHHA. 7y
Ilpu H2BCCTUIOM RABJENMM 04N Kaana- '
MOM Py, NAGICHHC LIOZ KAALAHOM py OTipe-
Jeasercd 1o Qopmy e ’

£ = pa A~ Ap. 10

Hpumep OnpelelnTs  IOTEPH LeDac- L
UHA. 5 CUBAMMHEE, OSORYICBAHHON Kidnae 0 | .
oM HKA-03 ¢ jguwamcrpod  pnadpacyo PT3 o e
d- 33 AL mmoapn by — 100 Kkicfemt w0 — 25 Kli] Fh 4 45 i mm
= 908 Tme, mieyT. DemmraMuy §  oaperc-

AACM D¥TEM HUTCPIOAAUHE TAUHLIX Kpns Puc. 111.8, 3apHcHMOCTE KO3BPAIHBHTA TIPO-

Brax 3 K 4 (em. pue. I1L8). Jas p, =  nopnuoRaibHOCTH MemLY mepenafoM AARE -
— 100 mrefem® w4 = 43,34 mMm § = Hit#t 10 H Metle KN1aT4an4 o KRAjpaTa JeGHTOR
= (8721073, LA PASATHYHEIX QHAQDATH.

Ap == (3,872, 1039062 =72 KI‘C,."CM“- p§'0 rrefemds f — 30; 2 — G0, 3 — 90; 4 —

Jan kranara A-4 TOTep Il OanACHHS IpH OPHBERERRLIX HCXOMUBIX MaAIIIMX

062

100 - 2 —

. 0 .an ! e
5

s — 02.6:

Ap =100 - 492 6 — 7,4 krefen?,
TS TTOHKASHEHeT 601“30(:'1"’ I'IO'l'Cph OpH OIHUAKOBLIX YFOAGBHAX A KIAANAHOD PA3JHIULX
THIIOB,

V1. Tlotepn napacnus va npeacxpaniTepon kaanane THia «MOX» 22MOX 38150
dupyut «OTUS», Tpeaoxpanuteasunii kranar thna «MOX» nanterawot Ha Tpoce, O
NPeRBasnasenn LA 3aKPLITHA CKBAXKI A TPY 2BAPHN Ha YCTLE Kax DoBpemuennd dou-
TANTRIX TPYS BLlle Kaamaua. - )

Konerpyxtusnas ccolermocTs kaanana tana «MOXz HO3BoASCT HIMEHHTh €10
HPOX0ABOE CCUCHIR, CARNOBATENLHO, H YCTOBUS CPpafaThBAHLSA MyTeM CMeHH DasMepa
wrynepa. Ycacwng  GaKpLITHA  KJATAHA  CBA3ANL € AHANETPOM M AJHIGR
WTyUePd, PasMephl KoTOPOro onpepefsioTcs No HoMoTpamme. IIpeioxpanutedsHsli
grapan 22MOX38150 umeet uapymHLE auamerp 95 MM, BayTpennuii guaMerp Ges
wrynepa 90,8 My B grany 396 MM. B rey MOMHO YOTATOBUTE ITYHEPH CASIVIGIMX
pasmepos:

d == 15,08 -1~ 0,794, My, (111.37)
Toe £ — ugdoe 9HCIo, Meufomeces oT O go 31.
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Hotepr paracnust ua waanrane 22MOX38150 cnpeaeasiores no Qopyyic

oT
Ap - pi— py =0,6984. 1073 %T;(P = (R, (111.38)
1
rae kB — xosgpdUiMenT IpolopliuoHaaALHOCTRA; p_— OTHOCHTE,IbHAA MJAOTHOCTD rasa:
Ty — Temncpatypa rasa Iiof knananom, K; d — guaMerp wrynepa, eM; py — gakie-
NME [I0) KJIAmaHoM, Krefom?; @ — zefiur, thic, mMyeyT.
fTpumep. Oupefenulh 0orcpH GABICHEA Ha Eananame 20MOXE8160 ¢ LHAMCTPOM INTYuena
d = 2,64 co up Q = 430 e, uYoyr py = 100 krefom?; Py = 303 K; p = 0,6,

0,6.303
A = . -3 - -
7 =0,6284. 10 2507100
H3 IipuBejeHnoro NPHMepa BHAHO, YTO NPH ANAJOTHUHLIX YCAOBHAX Kodiu-
nuenT HPOMOPUKOHATBROCTH £p, o KANaHA «R KA-03s, onpenensensii o pue. 1118,

npu py = 100 krefem® u d — 25,4 MM TOJHOCTLIO COBIATAET C KO3(pPHNHCHTOM TPO-
HOpUHOHAILIueTH & B dpopuyae (111.38).

ConocrapuM morepH Ha wAaname 22MOX38150 npn d = 8,334 cn; py =
= 100 krefem®; p= 0,6; Ty = 290 K » § — 906 toic. M¥CYT ¢ moTEpAMN, noayyae-
MBIMH Ha Kdanane «RKD» npn anamornunsx paruux. Cornacno (111.38) notepu na
kjganane 22MOX38150 Gyxyt:

0,6 293
(3,334)7 100

TT0 NOKAIBBALT NPpAKTHYECKYWD ONHO3IHATHOCTE O0Tepnh JARIENHH B0 TCeX KIANAHAX.

4302 =0,2744. 1044302 =5 krefom?.

Ap =10 6284-10-3 8062 — 0,894-10-9.9022 _ 7.3 wxrefom?,

[11.6. ONPEJEJIEHHE PACNPEAENEHHA TEMNEPATYPhI
10 CTBONY CKBAX HHD!

,H..."IH Pa3viiugnLix pacueTob, CBASAHHLIX € HOLCUYETOM 3ANACODB Taza M NIPOCKTIPO-
BaHHeM pﬂSpaﬁOTKH TFa30BbIX W TA3UKOMIENCATHRIX MECT(}DO)K;‘[(‘.I-IHIE"I, HeodX0o3HMo
3HATL PACOPeISICHHe TOMICPATY P TA3E NC CTEOJTY CKBAMHHLL. HMamenenue TeMnepa-
TYPLT B OCTAHOBJICHHON H paﬁmalomeﬁ CHBAMHNE HOMHMO HCHOCPeACTReHHLIX 3aMepoR
MOMHO ONMPCAENHTE AHAAHTHUECKHM TIYTEM.

IT11.6.1. PacnpenencHne Temmeparyphl
B OCTAHOBJEHHON CKBaXMHEE

Pacnpejeeiiie TEMNCPaTyphl B OCTAHOBAEHHON CKBAMHHe CleIyeT ULPeedsTh
nocie 3MHTENLHUH KOHCEPBANUY MHAKOCTRIO, {AK NPABNI0, DACTIPEICACHHE TeMnepa-
TYPbL B IPOCTAHBAOLEH CKBANKHHC OTPEIeNfeTcd HCOOCDCACTBEHEDLIM 3AMCDOM,

Las npakTHueckuX PACUCTOR HIMCHENHe TeMiepaTypLl ¢ ravBunoli MoXue ompe-
JeJIATL Lo QopMyae

ty=-tnn— ML —x}, (111.3%9)

rae £y — TeMIEpATYDa Ha TaAyoune x, “C; {; — TCMLEpaTypa miacta ¢ raybnxol aate-
raunf /, °C; I — cpenuil reoTepmwdecklt rpajuent, rpai/M, onpeiemsiemnii o
dopay.Te
I =g~ Lo )i (L — Jmy, o) (1171.40)
3necw #,, o — Temneparypa uedTpagbhoroe cios, °C; A, o — rayBuma HeliTpany-
HOTO CJ04, M.
TIpy naawuny sonsl MIOroacTHeil MeDaioThl reoTepMHMCCKME FPAAMEHT onpeje-
aferca nmo dopuMyae
I o= gy — ) (L — Ay, (I11.41)

rie fy — TeMnepatypa Mepadoro rpynra, “C; Jiy — raySHHA numHed TPARHUL M2D3-
JIOTH, M.

1io

Dopmyaa {(I11.41) neneassyerca 4718 ORPCISNEHNS TeOTEPMMUECKOTO TDagHenTa
TOALKO 10 MHEKHeH Cpanyuill 306k MIeroJeTHe MepaanTL.
I3 aope MHOTOJdeTHel Mep3a0Th TeOTCPMHUECKHH TPAgueHT MOMHO OLeHHThR MO

hopuyme
Ty == (f — T o) (A — Ay, o) (111.42)

111.6.2, Hamenenune TeMnepaTypsnl
8 npuzadoiinoi 3oHe padorTaweinel CKBAXKHHLI

Tepenay TeMnepaTypal B IacTe npu paboTe CKBAKMNKDL oTipejefeTcq Tio fopMyle

| , GCpt
: 8\ 1+ ZHE R
A o=ipn—1y =Dy {pun — ps) —“‘“—_'T = (111.43)
] N
g Re
rae ., {3 — COOTBETCTBEHHO MLIacToBad ¥ salboliHag Teutieparypa, °C; D; — rosqpu-

nuest Jimovas—Tomcoba b naacte, “Cllurc/em®); Ry, Re-— paauycll KOHTYpa H
CKBAMMIIbl COOTBETCTREHHO, M; Ppy, Pz — COOTBETCTBEHUIO MaacTokoe M 3aboiiHoe jiaB-
nAenne, Kro/em?; H -— nepdopHpoBannaf MonghocTh acta, M; (G — MaccobblH pac-
XOI raza, Krfu; npu €H3pecTHoM 06BEMHOM PACKOAE napeseasercs no Gopuyae

G = 54pQ; (111.44

P — UTHOCHTENbHAS TLIOTHOCTD TA3a; @ — OGHeMHLIA PACXON a3, ThIC. M3/cyT (npu
07 C); € — TeNI0EMKOCTh TA3A B {L1aCTOBHX YCIOBHAX, Kxaa/kr-°C; onpejcasnercs
cormacuo 0. 11.7; © — npamst pafoThl CKBAMMHBL ¢ Hauama sxcrayarauuu, u; Cp —
ofbenad TELJIOEMKOCTL TOPHLIX Hopod, kkaaim® °C.

TeraceMKocTh TopHMX mopul Cp B 1eI0M HAMEHACTCA He3NAUNTedAnnO M LIF CY-
XX nopoa Kemedaercs of 0,18 ao 0,20 xraw/kr-°C. Hacsimenwe paarofi lpHBoadt
K YBEMIUeHHIO TelI0eMEOCTH TIOPU, JIIA IepaKTHYCCKKX PAcueTon ¢ YUETOM MAachlme-
1M HopoA Baaroil Cp mpAHEMacTea panuoll 0,3 Kxad/kr-°C, wan 700 kkan/m*°C.

111.6.3. Pacmpenesenue TemMnepatrypsl B CTROJE
paboraoweil CKBRAKHHBI
OpH OTCYTCTBHH 30HBH MHOTrOJETHEH MEp3JoThi

TesNepaTypa rasa b ¢tBofle pafoTaroell ckBaxHub na TIy0HHe x onperendeTes
no dupmyae

B D;{ps — ) 47
X o, - F W T A I11.45
fx == tn,r[ I'x Afe f . {F * Cp J ] ( )

T, — TeMIepaTypa raza na rayvbHne X HPH OTCYETe OT CePeAHH Hittepnana nephopa-
wnn, °C; Af --nepenag ToMOeparTypLt B IL1acTe, onpenessenbill mo gopuyae (111.43), °C;
I — cpemmil reoTepumuccknél rpajment na ywactee ot O jo x, °C; Dy = ,uqc]nibe-
PCHUMAILIBE KoaupinbeHT JiKoyan-—- TOMCOHA B CTROJE CEBAXKUHL, °Cl{nreiem?),
onpeacfeMbifi 1o TpaduxaM, nppseiennny 8 7. T1L8; JPx — jAapachie na T.ﬂ);ﬁllﬂe X
HPH DTCHETE O CepelMubt nTepnada nepdiopanmy, Kre/ew?; A — TepMuveckuli 3KBR-
pament patore, 17427 Kxad/gr-s; Cp — cpegass TENI0eMEOCTL Ta38 NPH pPop =
= (ps + pp)/2, kKaT/xkr-°C; o0 — xoagduiinenT, onpegeaseyui No QopMy.e

@ = Zak GO (1), (111.46)

346k A — TEMIONPOBOAROCTL TOpELX nopol, KKax/m-u.°C; f (1) — Gespasmep-
Haf (QPYHKUHA BpeMefn )
fhyT

it =1n(1+]/ AN (111.47)
® TR )
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Tennnnpono,ulocfrb TOPIBX O0PoA, TAK HE KAK H TeNJOCMKOCTh, 3anHCHT He
TOABKOD OT CEONCTE CAMHY 0P, HO W OT HACBINENHOCTH BIAroH, Tenﬂonpoauﬂﬁocrb
mopox onpeaednercd No puc. 1119 8 2aBHCHMOCTH OT MIOTHOCTH Y XOTO CKEJETA,

Pexe gfer”

| : Fro
[!
st '|'!/’/ | fEEEEN
[ 1] Wy [ i -
2 A A N
H ’/ I 7 // 1] |
IRl 4 |
i { i 1 T i : |
a.85 01 0z a1 2 3 & 70 20 38 4
ﬂ-BK SRR 0 gragmuocms , of. %

Puc, I11.9. 3asHCHMOCTE TEMIOTPOBOSHOCTH CYXOro CKeJIeTa LOPHLIX NOpol oT HX
OAGTIOCTH

Pac. IIL10. Monpapouncil xosddanuent AR oOPeACACHHA TEMIGHPOBOIHOCTH
BEAMHEIX TOPHNWX Dopoj

Bansmwe BAZKROCTI Ha Koah@UUHer TelAonpOBOAROCTH YINTHEIETCE TYTCHM YMHO-
KEHHH fy; 1A Nonpanoynbill koshhuiiuent f, oupegeadensd no pe. 11116, Tipu onpe-
JedCHHD BIMSTNS 1ONDABOYTore Ko3pihuitedTa f Ha BIaMHOCTD 00LeMIft HPOLCHT
RIAMHOCTH [PMEHMACTCA DABHWM  [TOPH-
,\q i “f/” il CcTOCTH nopo;ab?. P d
' Cpearesapewen il Kosddpui(HeHT TOR -
JONPOBOAHOCTH, enpefendevutfi 118 Kam-
IOTO M3 HHTEPRAIOB, 110 pA3PE3Y BLIMH-
cagercs no dopuyae

13
ho = X% Aot /X g, (111.48)
i : : - =1 =1
& g 2000 J498 Lom
rie Anp: — TEMVIOMPOBUJHOCTL  OTACALHLX
Puc. 111.11. TeAAONPOBOAHOCTR VAKHELS  HOTePBATOR, OTIMGAIGIWMMXCH TO JTLFIOTH -
FANHCHMOCTH OT TIyOHBE 3ANETAHHA YeCKOMY COCTADY; hz’ — MON{HOCTM OT3eh-
HRIX MITEPBAIOD.
3nauenua keahhrupenta Ay s 0TACALIHX TOPOJ, YACTO NCNUALSYEMEE B pac.
neTax, ﬂpﬂBt‘ﬂQHhI FEE,

Tpavnr . . 0 . . . ., ., LiE—18 ITecar Kpapueemit e 0,3
Tomom ey C e e 2,0 Clayes rawpMmetTaid . . L . 2,1
IlzRecTRaw . . . . . . . . Li—=20 Conh KaMenBan Lo . 5460
Jdeg .- . - 0 00 .. LE-~20 Crann . ... . 40—45
Men ..o 0 0L L oL L 1.8 Lemer T Kamellh ... 0,8—1,2

TE]’[J‘IOHpOBO"LHOCTb FJIKHIL B 3aBHCIMOCTH OT Fv‘I)ﬁH]IhI 34J€T4HHA ToKasaRa Ha
puc. T11.11,
I11.6.4. Pacnpenenenune Temueparypsl B CTBoJiE
padoralomed CKBAMUHB
APH HAJNHYHH B paspese 30HLI MHOTOJETHEH MepanoTo!

Pacnpeaesenne Temmeparypw b cTBoAe  paGoTaioulel  CHBAMEUHEL  TPH
Al - B paspese  S0HM  MuOTOAeTweH  Mepanorn  oopegedsiercda  PopHy-
moft (I11.45) B wnTepkane or 3afod g0 HAYATA 30BM  MHOTOJeTnell  MepaJoTH.

112

Temreparypa Fa3a Lpn BXQJIC B 30HY MHOTOJeTieH MeRs, oTHl DACCUNTHIBAETCH MO
topuyae

—{X,
~oux {—e M Dy (Ps — prgny) A
(I11.49)
TJe lyy — - TEMICPATYPA I PH BXoa¢ B 305y MHOTOdeTtell Mepaidoril, “C; xyy — paccTod-

HHE OT CEPEANRN MHTEPBAAA fiepdopallyi A0 HANATA 30Nl MEPSIOTH, M; I — reotep-
Miuecknft rpagment, onpeacasemit no popyyde (I111.41), *Ciu; ocTamenue obo3na-
GEMHH 1IPEXIHE,

P ricm3 . P ricm?
212—. | - | _|_ / 2‘4’ ,_|__ ——————_
2’5 |I — /t._ // Z,U . _,7L_
’ A Al |
1’5 /(2 e . f,ﬁ‘ - / . !
] | - % —_—
12 - 12 -
10 l 1 10 ;
7 44 5’_.5 12 fﬁ 20 24 28 32 18 4z 63 g4 a5 0
' Apsoranfrm-a-T : Cy o™, wanfmd

Puc. 110.12. 3aBucu™Moetk TEMAOTPOBOHOCTA MED3TWX FPYHTOR OT TAOTHOCTH.
] — runda; 2 — mecusliHe

Prc. ITL.13, 3aRpCHMOCTR TETADEMKOCTH MCD3NhIX TPYHTOB OT MAOTHGCTH.
{ — ramea; 2 - necannHg

B mpegenax 30Hb MnoroneTHell Mep3aoTld paclpeicaetiie TCMIEPATYPLl B CTBOIS
CRBAWRHI OnUCHBaeTea QopMyIof

] —p 0(. x . [)i. (qu pl) A }
- [ PR it R S S 111.50G
e o lFM P Cp B, o)

8
riae {, — TemiepaTypPa rasa Ha pACCTONNMH X Iu OTCHET: OT Hayada MHOToJeTHefi
MePaI0TH CHIZY BBCPX, "C; Fy — recrepmuueckull TpagHent, onpeacadeMulil no diop-
My.e (I11.42); ¥ — nepemenuas koopAvHATA OT HE9ana 301bl MePIIOTH, CH3Y BBEDX,
M; P, — AGTICIUC TRH BXOJE B 30HY MCPSAOTH, KIT/CME; Py — 3aBrende na Taydude
X TPH OTCUOTC OT NANAAA 30UL  MIOTOAeTHCH MEpajoThl CHH3Y BBCPX, Krelewm?,
KowhdhullienT oy onpetelsiercd H3 DLpamKenHd

w — 2000 /GCof (1), (11151}
a dyukuna [ (v} — no dopuyae

F(m) =1l ( 'I/ an ) . (111.52y

33e0L Ay — - TEIANIPOBGANOCTL MEPSALIX TPYHTOR, KRaa/M-u.°C (puc. 111.12),
a €y - - LX TenaoeMKoCIe, XKkau/M? (puc, 111.13); f — Geapazmepuniit  kosdipundent,
YUUTLBAIGIHE 13MEHAIOULVIOCA CROPOCTR TCIVINOGMCHA 1LPH ANHYHHY OTPHIETETbHEX
TEATEEDATY P, MOKET HPHAIHKEHHO GICHHBATLECT B 3aBHCHMOCTIL OT TeMIIePATY Phl M2P3-
JLX TPYHTOB 1o opuyile ]
B F‘ St:_;—(fm—fc,r)g,

c. T
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rae f,, — Cpeluff TeMmepaTypa MePanoro WJIH TATOIO0 TPYHTZ B 30He MHOTOJeTHef
MeP3I0TH, “C; f¢, ¢~ CPERHEOACBAN TEMIEPATYPA MOBEPXUOCTH IOUBLL, “C.

fIpeasep. ONpeleMUTh DPAcOPeAeSICHHE TEMIEPATY DL 1¢ CTBOAY CKBdJi\HHb( paﬁo'ramuwﬁ
¢ mefiuTom Q = 1200 Tre, MYCYT, NP CNEAVIOIIRX RCXOAHMX JAHARX: e‘ = 137 °Cs Pun ™™
= 261,56 ureiom®; Py = 221,4 wrejemd; ff = 50 M Ry — 500 wM; Rc == 0‘1 M pa=D06 T=
= 8700 w; " = 0,035 “Cin. TendoeMKocTL MOpo Cn NPHUHMASTCA pasnolt 700 xran/ M3 C;
— 5,3 mxan/M- ¢ %0, Macca KHNOMONA rasa pacna 17,43 kr/EMoab.

acuer npoBegen gnd ravous L = 400, 1400, 2400, 3400 M {yoThe CKEaMMuw]), CUMras oT
CEPeIHHI HUTCPBARA Nepdupallny.

FeaynbTatnl pacueroE npHBeneRw § Tabn, [1L10. Hume (pUBomuTca mopAgol pacaera
En4 opagoro yuacTka (L = 400 m})

=

T

Tacénuua IILIG

PeayabTaThl pacdeta pacnpefeneHHs TeMIEPATYPh
no CTBOJ’]y CKB3KHHLE

Kosddnent
Paytuna PaccToante J\apmeRus o, ApOCCCARPORA- o
CHBAMIHE or saoa. M 5 * unxa f» L, °C
OT ¥CThA, M ) N Krefou 0y,
°C/{sre/en?)
{ 3400 159,0 —_ G843
1000 2400 177.0 b1al 111.5
2000 1400 195,6 0,128 121,7
3000 400 2140 0,124 1049, 1
3400 .0 221,4 0,114 131,3
TMnacr — 261,10 0.0472 137,0
Onpegenaew mo merogike 1, [11.3. papmerkre Ra raytuade 400 M oT sabos
Paoo = 214 wrefem®.
PaccyRTeBacM cormacno . 117 TengoemMuocthb C nns
Pep = (paa—i- pa)/2 = 246,5 xrejem®
W Hauadbuoll Temnepatypu £, = 137°C
Cp = 753 wxan/xr-°C.
Onpepennem cormacue n. 118 D; = 0,0072 *Cl(rrefem?),
To dopuyae (111.43) paccauTHMBaew
{l—} 54.0,6-1200-0,753. 8700
. T 3,14-50-700-0,01
Af =0,0972 (261,6 — 221,4) ' =5,7°C,
500
0.1

f; =137 — 5,7 = 131,38 °C.
TMo popmyas ([11.48) ompepensen

3,14-2,3.8700 \
f('E) = lﬂ(] + W) = 4,56.

Io Dpopwyme (111.46) uaxogum
o = 6,28.2,3/4,56 0,753 38 800 = 0,000108.
il4

DaceamTpaeM  coraacHo 1L [1.7  TennceMRoCTE anf  3aaHHOrG HRTEpsAan C
= 14,095 kkan/Kmonk-°C. Jlag ynoberoa faqbHeRUIHX PacUSTOR NepeBORHM C B Kiad, wre C
N5 3TOCO NOAYHEHNYI0 DEAHUHNY LA ua Maccy KEAoMona M.

Cp = 13,025/17,43 = 0,747 xxaa/xr °C.
QmpepcnacM KoadsPHRHENT ApoccesMpuBanHA  Ha PHCCMATPHBAEMON Y'LACTKe CTBOAA
corrnacno . 118
D; = 0,114 °C/(xri/om?).

PaccunThizaey TeMIEPATYRY ua raybuue 400 w mo dopuyne

f100 = 187 — 0,0325. 400 5,7~ 0-000108-400

1 — e—U,UUUl{]S-QUO 7, 4 1
- —%000108 ‘[0*0325 O 55 — I37-0.753 ]2129" C.



[JIABA IV

METOABl HCCJIENOBAHHUSE CKBAXXKHH
A OBPABOTKH PE3YJIbTATOB
NMPH CTAUUOHAPHBLIX PEXHUMAX &SUHIBTPAIIUH
I'A3A

IV.1. METOAMKA TNPOBEJAEHHSA HCIBITAHHHA

Hcemepopanwe CKBAXME ITPM CTAIKOHAPHLIX PelXumax (GHALTPAIMH, JacTo Hazbl-
BAEMOE MeTOJOM YCTAUOBHBWHXCA oT6opoB, Ga3UpYeTCH HA CBN3H MEXKAY YCTAHOBHB-
INAMHCA 3a60HubIMY (YCTbOBRIMA) JaBAeHHSIMH U Je0HTOM ras3a na PasIHuHHX PeXuvax
H MOSBOIAET ONPEASTHTL CIeAyolge,

3aBMCHMOCTL \eGHTa Ta3a OT JeNPeccHIl Ba AACT H NaBIeHns Ba YCThe,

HMsuenende 23aGofinoro ¥ yeTLEBOTo AARICHHIE U TeMnepaTyp oT AeGUTa CKBARHH.

KospuiienTs GUARTPAIHOHHOTO COTPOTHBIETINS,

KonnuecTBo BHHOCHMBIX KEZKMX H TBEPALIX NpHMeceH HA PAasdHuHRIX peXHaMaX.

Yeaoryn paapywenng Npusaboituol 30HEL, EKCIUIEHAS H BHIOCA TBEPALX H A M-
KMX WACTML, ¢ 33008 CKBAIKWULI,

TexnosoryuccKHi pesuym paforTsl CKBAXHE ¢ yueToM paamuduux (axT. pos,

Koadundent THIPABIMYECKOrO CONPOTHBIEHHA Tpyd.

2PPERTHEHOCTE TAKNX PeMOHTHO-TipOQUIAKTHYECKHX PaloT, KakK HHTeHOH(] HKa-
wird, Kpenmhenne npusabelineil sunb, geloanuTeIbnas nephopanus, YCTAHOBRA MO-
CI(E, 3aMena QouTanRIX TPYE ¥ 1p,

Heenenosanue npoBnIMTCA CoraacHo 3apales ¢ocTaBJICHNGH nporpamme [ aboT.
B aasucumocTd 0T 08yeTpolCTEA MPOMBICIA IOITOTABAKBAIT COOTBETCTBYIOMME TIPH-
GopLr v oGopyIOBANNE H MOHTMPYIOT HX Ha CKBAMHIE COTMACcHO CXeMad, TOKAIZHHLM
Ha pauc, 1.1, 1,2, .

OcBoeHNe CKBAMKNB NTPOROLNTCA COTIACHO NOJIGKENMAM, TPHBEIennLIM b Iase [,
Hexmouelne cocTapadioT ToIbK0 Cenpaabible MCCTeIoBAHNA, KAK, nanpudep, ue-
CACACBAHMA, NPOROINMBIC 18 WSYUelHA BAHANMY HAKOILICHHY M BLINGCa XKHIEOCTH
B ILTacTe M 3a $a0oe Ha NTPOAYKTHBHYIO XapAKTEPUCTHRY CRBAMKHIL, BJIMH M A TPOPHIBA
BOJL! K CKEaXHHE H AD.

IMepen HavasoM MCCASAOBATHE MCTOIGM YCTAHOBHBIIHACH OTOOPOD AABIEHt €@ HA
YCTLE CKBAMMHL I0/KNO OLITh CTATHUECKHM Por. KAK IPABWIO, MCGIEIORANNE FEOTO-
AMTCA HAUNHAA OT MenbHX gefuTon K GOMbunM (upamofl xox). Crnamuny caegyer
OYCKATL B padory ¢ nelnipliaM gebuToy 10 modHol cTaban3auii AaBIenHs 0 fefuTa.
TMepras Touka HHAUKATOPHOH AMUMM BHIGUPACICH TOria, KOFAA JaBJICHNE I 10 OMT
CKBAMHHEL na naHHol jdadparwme (wafile, wiryliepe) He W3MENAETCA BU BPEMCHH-
ITpotiece cTabiraaty AakgeHnst W AeGHTA NeNDEPLIBHC PCTHCTPAPYETCS | MOTYUCH-
HO® HaBAENHE HCLOARIVETCH JLIH ONpelertenks NapaMeTpen MiaacTa.

IMocne npopepeHHs COOTRCTCTBYIOMUEX 3aMePOB A4BACHHA na 3afice, #a YC1be
(B ¢ouTaHHLIX TPYGax), B 3aTpyGHoM H MEXKTPYIHOM LPOCTPANCTRAX 11 TEMIEPATY P!
B HeOOXOIHMUIX TOUKAX, 3e0MTOB I'aza, MUIKOCTH B KOJIMUCCTRE TRCPILIX 4aCcTHIL CKBA-
WMBY $axpuiBawT. dangenye B CKBAXKMUE HauMHacT soccrananausartsef. Ilpoucce
BOCCTAHOBJTEHNA AABJIEHINA 10 Por TAKHe QHKCHPYETCH HCIDCPHIBIO, 4TO I03BOIHET
Ipy cooTkeTeTRYIOMEH 00paGoTKe OnpeacaIHTL HapaMerpl muacta no KB {(kpusoi
BOCCTABOBIEHUN JABACHRN).

JaA TepMeTHUTIMIX  CKBAMHH, oTReqalouMX TpefobanmsaM [ocroprexnagiopa,
3aMEP AABACTHS B MEMKOJOHHOM NIPOCTPAHCTBE Mneols3aTeaen,

TTOMHBIH (MK MSMCHCHES JABASIMA BO BpeMend na oAHOM DOKIMe NOKa3aH Ha
puc. IV.1,

Hecnejosaiite cKnaKun IPoBOIHTCA HE Menec 9eM Ha 5—6 pelXuMaX IpAMOro R
2—3 pestuvax obparioro xoja, Ha Boex perknMax HeoBxoauMo coBmiopaTl yoIoBHA,
BDOIOIHEHHLIE 112 NEPBOM PCKHME, M TIPOBECTA ANAJOTHUHEIC 3aMephl TABACHIA, TeM
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nepatypH, AciiTa raga, MUIKOCTR M THePIHX uacTHIl. Beck Mpolece CHATHA HHAHKA-
TOPHOR JIHHHE NPH CTAUKOHAPHBIX DeXHMAX GUALTRANMI Tokasan na pue, IV.2,

Ilpn Rafyuys HUAKOCTH B MOTOKE Uasd JKEIATEVIblio, wiolhl OIIN K3 peXMO3
offpaTroro xoxa Ok ¢ yarMenhiruy JefutoM. TaROW KONTPUJBHLI PEXKHM NO3BCAAT
OIPCCIHTE TTaAMYHMe KU AKOCTIL Ha 3af0e, BLIHOC KoTopoli Gbla 3aTPyAHEI NP1 APMOM
XOIe B HAYAAE HCOBITANNA CKBAMMIL 38, JAHH0N KOUCTPYKUNN.

11pH BamuuMM nakepa b 3aTPYOHOM DPOCTPAHCTRE M SHAYHTCIBHOTC KOMMIElTBA
BJarH B IOTOKE rasa ompeteaetne 3afoHRoro panienysd N0 JaBIeHuio 1d YCThe [PMBO-
JMT K CYIECTHEHHBIM NOTPEIHoCTAM. B 5TOM cayuae caefyer [iodb3cBaThed TAYGHII-
BT MAHOMeTPOM ¢ MecTHoH Had IMCTAHINHOHNONR perucTpaumed 3aboHnoro Jan/eHHs
Ha pasiRuuby pexumaX. JAS cpaBHMTENLHO CYXOro Tasg W CKERRMHBL € HCTHIM
safioen 3a6ollHoe JARMEHWE MOXHO OOpeleTHTbL PacueTihiy NyTeM,

Puc. 1V.!}. HaMeHeHne JABNCHASA NpH I Pem i fom
HCCAEIOBAHAMA CKRAKAHM HA OJHOM . a8
peRiMe Mpocmoil

Padoma
Pur. IV.2, Xapaxtepumfti Tpaduk lr pERUME
HECTeJOBAHHA CA30BMX CKBAXKH TPA Fd
CTANHOHADHLIX PEMHMAX PHIBTPALMY. -
Xop: T—8 — upsmoi, "oﬁp_""oﬁp — ___
oBpPATHII 7 £

K

TlpM naauuuy snaunTallL Horo KOJHYeCTsa BAATH B MPoAYKIHE 3afoiRoe janenie
TIO 3MEPAM N3 YCThe CKBAKHNL B (PoHTanHBIX TPYOax oupeaesseTcs npuEIHIHTEALHO
C HCTIOAB3OBALHEN COOTRETCTBYIOILK X KOS(PQUIMENTUB COTIPOTHETHES C YHETOM KOJIH-
wecTBA BJAATH B8 a00biBaeMoM rase.

Ecay ckpamiua mepex nasatom HCMEranus paforada, To ¢IeiyeT ee 3aKpLBath
JTA BOCCTAHOBJEURSA JABACHWA 10 Per, 34TEM IISMEPHTb JaB/AeHHe, TeMNEpATYRY
¢ HEJARKD ONpPeAeNcHus ILTACTOROTO 1aBIenis.

[Ip# Haagd# Po3MOKEOCTH 06pasuBanus croada XugkocTh Ha zafioe reobxo-
JUMO HOJB3OBATLCA CIYOIIMBIM MAHOMETPOM.

TIpH BCIMTAHMM TA3CKOHIENCATILIX CKBAMHE A5 onpeie st KOAHIECTEA KOM-
ACHCATA DA PasTHUNLIX PEMHMAX KCJIATEILHO HCNGALZ0BATh ABYXCTYICHUATYIO celta-
pandio raza. Taxad paboTa BHMOIHAETCH NPH TUMOLEH MePeIRHKIbIX FCTALROK, eCIH
HCCARIYeMAAd CKBAXKMTA HE NHOJKIIOUEHA K TPOMDLICACBUMY MYUKTY DOITOTORKM Tasa.

[ paspegounmX M IKCIIVATAIHMOHHWX CKBAMMHAX A0CTOBCPIOCTL MOJYHAEMLIX
pesy ALTATOB CYLIECTREIHIM 0OPa3uM 3aTHCHT OT KOHCTPYKUMH CKBaXHKEH ¥ 3a6olinoro
obopyaoeanus, [Toansil UMK MCHBITEHAS HA CTAUMCHADHRIX PemuMax (IJILTpalUA
MUZKHG OCYIHECTBUTh Wil IPH BCECTOPOHREM HCHOIL3UBAIHH CYIMECTBYIOLLIX CPEICTE
A8 HCHBITaIMs ckBakyH. [ToaToMY HA MECTOROKAEHIAX CO 3NAYHTRALHOH MONOCTLID
H HEOAHODOIHOCTLIO HPOIYKTHBHOTO Pa3pe3a n HeH3YUCHHKIX YacTsX 34JICHKH B OTARAL-
HHX PasEeiouibix W IKCILIYATAIMOHHMX CKBLKHNAX QoUTANNINE TPYOLL CaenyeT Cly-
CRaTb AU KPOEIM 1.0acTa.
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Cornacno mpapiiIav paspaloTKH B 3ABMCHMOCTH OT XapakTepHCTHKH NMOpMCTOM
Cpeabl A5 TEKYIHMX H CReNNa, L IHX HOIe 0BaTMA BLUIETAETCS CleuHaIbne 080 ya0-
BanNaf Tpynma CKBGKHH, B KOTOPLIX raydula cnycka doutanuux 1py6, ofopyicea-
Hye zafof KIANaBaMi-OTCeKATeASIME Il qD. e HPelsTCTBYET NPOBEISHHI0 1e6uTu-
METPHM, TCPMOMETPAH W APYTHX TAYOMHHEIX KOHTPOJILHO-MIMCPHTEALHHX paBor,

IV.2. METOABLI OBPABOTKW PE3YJIbTATOB HWCCJAEAOBAHHA

B mpomecce HCTbITAHHA CKBAXKWHLI Ha CTAUMOHAPHEIX DPEMHMAX M3MEPSIOTCH
DeOHTH Tasa, TeMHEPATyPa H 3aBJeNMe A roJoBKe (POHTANHLIX TPYO M B 3aTpyGHOM
ItpoctpadcTse. TIpyu aToM 1akIeHie M 1e0MT H3MepfAIOT nelpepHBLO, MAYMEAA C MO-
MeNTa NYCKA CKBAXHIUL A0 MX CTabHJINZauMA Ha Ka¥IOM peXuve paloThl, BegnunHb
UX HCIOALIYIOTCH MIA 0FPaGOTEN PeayARTATOR HCTLITAHHS ¢ [ebI0 NOCTPORHMA HHAH-
KATopHuol aMpHH.

Ypagnenut NMPUTOKA raza K 3a00t0 coBepulennofl CKRamMuH, XaPaKTepusyoLes

1 «
JABUCAMOCTL NOTeph 3NEPrHH ILaacTa (p‘l:l.n -— pé) ot 1eQHTa rasa, HMeeT BHA:

Pra— 3 = al < 607, (1V.1)

rae
1 |u'z nn 1 RK .

N khpyr Tor R

(1V.2)
p = Ler?ParTna (I__L).
2B ey R Re [

@, b — KxoauUNHeNTH (HABTPALMONNOTG CONDOTHBACHHSA, 3anMCHUIHe OT mapaMc-
TpoB Npuaadolinell 30HM maacTa ¥ KENCTDYKHMM 22005 CKBAMMIN; Py, Pi — COOT-
BETCTBENNO IL1ACTOBCE ¥ 3afoiinoe aanmenne, krefey?; @ — nelur rasza IpH Par U Ters
ToIe, MYeyT; g — KosdpuimenT aMnamMMyeCKoll BASKOCTH rasa mpM pPup; ¥ Toa, o1
k — mponnnaemoctd Iiacta, J; 42— sdieKTHBHAA MOMHOCTL, M; pcp — IHIOTHOCTh
rasa TmpH par H FTop | — kosdduuaenT MakpomepoxoBatocT; R, M — pasdyCcHl
KOHTYDPA IMTAHMA M CKBAMHHH COOTBOTCTOCHHO, M.

I1pH o6padoTKe pesyabTATOR NCTNTAHMA HCOOIL3YIOT PAaaduunbie PAAMYCH: CKBA-
MWHEL, KONTYPA MHTAIMA I KPYToBoH HelipoHHUAEMON rpanuubl, UPHBejleHHLIE
CKEZXKMIE M BHewHeH TpaNHll BOAMyeHHoll o6nacTy, ycaosoee, Ipenaxa #H 3p.
TMorpewnoeTL ipy onpeaededtn K H K¢ CBA3a0A ¢ THAPOAMHAMUYCCKHNM HECORepIIen-
CTBOM CKBAMHHBI, M3MENEHMeM reuMeTpHH 34608 B NPULECCe SKCNIYATALMYE, HEMIBECT-
nofl gopumoli TPAHKILL ZPEHWPYCMOR 30HLI, BEOIHOPOAPOCTHLIO TL1ACTA, NPUIGLIKH-
TEJILHOCTEI0 PAGOTH CKBAXKKIL 10 NCIILITAHMA W B IEPOIECCe HCCAEACBANNS, PasnoeCnT-
HOCTLHY CEBAMHH H AL,

I1pn HpaKTHUeCKMX pacyeraX Shauere R, GepeTCd no pajHyCy NOIOTA, KOTOPHM
BCKPLIBAICS HPOIYKTMBHNE maacT. Jas negedopyMUPYeMhIX KOLJIeKTOPOB, IKCTAYa-
THPYCMLIX CKBRMHHAMM C OTKDLIThIM 3afoeM, ReJHYIHA Re MO ACAOTY COOTBETCTBYCT
HCTHHHOMY PAJIHYCY CKBaMHHLL

Ecau ckBaiuna HeCOBOPLIEHHA IO CTRIICHH I XAPaAKTepyY BCKPHITHA, TO K¢ B op-
myae (1V.2) naac 2aMeHnTs PAREACHHEIM PAANYCOM CKBAXULH Re, np == Ree™ {C4Ce)
YTO SKBHBAAEHTHO 3AMETE HECOBCPILCIIGH CKBAKITUDI COBEPMENNoH c PAAMYCOM Re, yp,
MCUBIIHM, veM R¢. Jlan onpefeaeHmst Re, qp 1e00XOAHMO 31aTh KOSMPHUHEHTI HECO-
pepmencTba no crenely C) M Ito XapakTepy Oy BCKPHITHA.

Ecau B npouecce »KCTTyaralluM CKBaxHHBl TPOWCXOIAT Daspyulenke MAacTa H
BHINOC 9ACTHI HA [JOBEPXHOCTL, TO TEKViuMi paiuyc CKBAXKHHH Ry MOXKNO OLUeRHTL
no gopwmy.ae

4/ o6 (o2 Q | mDMILY | e
Rc.-r_ l/ (1‘—mjhnc.'_+cb (\ 100 ‘* 1 )|— Re, (I\F,SJ

Tae Fige, 5 — BCKPBITAs 3QOCKTHRHAR MOMBOCTE, M; § — CPOAuAA KOHNENTPauHs
Itecka B rase, %; D@ — cyMMapHbIll oT6up rasa 3a paccMaTpHeaeMbIA OTPE3OK BpeE-
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Mend, M%; M — Kos(QOhOHUHEHT NePUCTOCTM aacTd; D — anaMeTp KONOHUH, MM;
Hp — cyMMapnas MOUHOCTL Itecuanux npoGoK 3a paceMaTpHBaeMbli OTpesoK Bpe-
MEeHH, M.

JL1s moay4endA npoCTHIX pacueTuniX QOPMYJ BHCWINAA TPANHUA BAMANMA pa-
GOTH CKBAXHILL TIDHHHMASTCH B BMIC OKPYMIOCTH ¢ paxuycoM Ry. Ilorpemnocth
npH 3amene $PAKTHYECKUTO KONTYDA BIMSHIS CKRAMHHLN 3KBREATEHTHOH OKpyXKHo-
cTLio paguyca By He oueHh BeaMmKa.

Tag, nanpuyMep, npH 3aMcHe By = 750 M Ha 250 u 500 M, Roadgdunment a name-
nsercd Ha 12 1 4,5% coorBercTBenno, Kak npanivio, Ky onpeieadioT Kak AOJOBHIY

fl
pACCTOANHA MCHIY HCCAedyeMOH W CoCe 1M CKBRKHNAMH Tto PopMysic Ry = Q—nx i
=l
(rde 7 — UNCJIO COCEAHHX CKBAMME; {; — PaccTosinie mexay /- cocenHell 0 HeoTeaye-
MoH cKBaMuHaMM) Ges YueTa HEOAHOPOIHOCTH HIACTA, NPOHIBOARTCILHOCTH (Jenpec-
CHH), DACTIOMIKEeHMA COCRIHHMX CkBAXKHN, 3 TAKMC HPOIOGAMKUTEILHOCTH paboThl a0
nawana 1 B [ponecce HCCaeuBanus coecAuiX 1 NCNbIThEdemMol CKBaXKIH Y p.

[1pH IyCKe KamgoH CEBaXMHL BOKPYr nee n0pasyeTcs HelPePMHBNO PacTymas
ofacThk pacapeiesenns nanaeHus, wyeionad QopMy aorapudMivecKMX KPHBBIX, Ha-
UAMG KOTODHIX — ¥ CTEHKH BOSMyniawomell CKBZKEHL, 4 KOHEL C TedeHHeM BpeMeHH
yhaasercd oT Hee. Brewnnd rpanuua pozMymensoll o61acTH CAYHMT KOHTYDOM [IHTA-
HHA 1d ZaUHLIA MOMenT BpeMeny ¢ HagalILURIM MIACTOBEIM ZABICIHEeM M nasbiBaeTcd
TPHBEIEIbIM PATHYCOM BAMANNA R gp, KOTOPLIH IS CTAHHORAPHLIX 3814 3aMeHARTCH
H2 R,. B oInopoiHoM MIscTe 06.1a0TL BAMSHDA ONRROUNON CKEAMMNLE HMeeT QopMy
Kpyra. [Ipu onHospeMennoii padoTe ¢ oqunakobblM NOCTOHEHUN 1e0UTOM paBHOMCPHO
PacIOJOMCHHHX B OIHOPOJIHOM TwiacTe CKBaXun ofpaiyercd yCTAHOBMBWAACH
obJacTh BAHAHHA, KOTOPYK MOMHO 3aMEUATE 3IKBMRAJEHTIRIM KPYTOM C pajmy-
coM Ry

Ecau MCNHTHBACTCHA CKBAXAHA, paclindoXennas na HepadlypenHOH naciaiM,
W,IH CKBAMHHA, KOTOPAT OKPYMCHA OCTAROBAENHWMM CKRAKHHAMM, B KOTOPLIX 3a-
SoMimle AARICHAA DOCCTAHORAEHN NOANOCTRED, TO LK o6pafoTHe PesyIhTaToB HCCITE-
LOBAHMSA HCITEITHBACMOR CKBAMMIL BenWuAlly y 3aMCHHETCR DA Ry W oltpejesdercs

o popmy.Ie
Rup = Re- - 1,772Vt (1V.4)

rae f — MPOIGIKUTCIRNOCTL PABOTHE ecIeayemnll CRBAMHEN B JaUN0M PEKHME, ©;
® = Rpny/tm — KosddUIHENT ILe30NpOBOXITOCTH IIACTE (NPUBOINMOCTH JabaeHHA),
XapAKTEPHIYIOUME THIT NIepepachipepeenus ganiens, ¢u3c; & — ko PUIMeHT Ipo-
HHIAeMOCTH, Ji; M — NOPMCTOCTh ITLIACTA; # — KOIGPHUHCNT NitHAMMYecknH BR3KO-
e, ofl, 3masente ¥ MOMNO OLEHKTE MO Pe3YILTATAM APOMEICIORO-TeodHIHUECKMX H
nafopaTopHbIX  MecaegoBamMil.

Jror crocof ONpefeacHNd Pajuyca rpARWUBI TOSMYI{eHHOH 30Hbl He y9HTLIBAET
Ae0HT CKBAMKHIKI,

VEAOBHLIM PATHYCOM Ry HA3RBACTCH PACCTOAHME OT CKBAMMER A0 TUUKM HAaCTa,
B KOTOPOH B AAHHK MOMEIIT 3J0CTRTHYTO 3apales SANATNHOE 0THOUIEHITE TEKYILEro Ti1a-
CTUBOTO JABJeHHs K HAYAILIOMY. ¥ CTAHOWIENo, UTo Ry MIMEHIETCH IPAMG Nponop-
IMOHAILHO KOPHIO KBAAPATHOMY M2 Tibe30TMPOBOAHUCTH) MAACTa # M npomeMyTEa
BPEMCHH £, OTCUHTHIEAEMOTO ¢ MOMeHTA IfYCKa CKBAMMHLI,

YemoBupifi pagMyc BIMAHNHA CKBAKMHBI (B M) MOMKHO OIEHHTL No Popuyae

. ®i

Rye= 1 o (\_a S (1V.5)
e D67
rar @ ~

0,135 (1 — 82"
( )”

TIIE Py» Par — COOTBETCTBEHHO TAYAALIIGE I1ACTOBOE B ATMOCHEPHOE AABICHUA, Krc/cme;
Q — gebur raza, Toc. MYeyr; { — ppewa padorit, w; § = pfpy — naltepe 3aAannoc
YCJAOBIOS OTHOWCHAE TCKYINETO H HAYAJLLHOTO TIACTOBOrO AABJIENHH.
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KosdupunHCHTEl GHABTPATHOTITIOT) CONPOTHRJACHHA NPH OBHMKEHHH Taza B H30- -
- . L " _ ... - . — . - - o~ .
TPOLHOM IACTC K HECOBEPLIEINION ITO CTCENY H XZPAKTCPY BCKPHITHH CKBAXKITHE onpe = o RO B R - S R B B B
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C =
| 1 {IV.5) -
iy - oo = I3 - o] ] = I3
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(IV.7)
s = —_ - @
+ — fex20orTon = 2 2 %5 8 23 8 8 085 8 R
2n3RtT e, = T T T R e R O
. =] o o] _— _— _— — — —_ - —
Cyr Cy 1 Cyy Cy — KOMBPHMIHCHTE HCCORBCPIICHCTBA COOTBCTCTBCHHO MO CTENCHH M Xd-
deTf(p}‘a Bif%ﬁ?‘m. UCHCTBA MO CTenenH BCRpLITHE € H Cg CACAYeT olpec- = et v a8 8 ¢ 2 8 8 35 &8 383 2
oatppull SHITLE HCCOBEP! TBa MO CTenen KPLIT 1 2 CACAYET GLPe g 2 2 2 3 2 I =22 % 83 8 ] 2
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- 3 5008 2 5 8 % 8 3 85 2 % 3
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Re = R¢'ht — OTHOCHTENLHBUE PaJHYC CKBAMKUHLL. 5
3nagedns C) 409 BOTPCYEEMBIX B UPAKTHKC CJIYYACE npubelersl B Taba, TV, 1, °
ATA PEBIOMCPHO AHHZOTPOUHBIX IACTOR, TOPUIOHTARGHAT M BCPTHRAJIGHAL 1 PO- = - L2 8 £ 08 2 2 2 53 ¥® £ 52 2
NULEEMOCTH KOTOPLIX OTIHYAKTCd APYE OT APYTa, KOSMHHUHENTH (HILTPATHOHHOTO g P2y R T e T - T I - - T R e - <)
COTPOTHBASHHS HCCOBEPUIEHHOH IO CTEMeHH BCKPLITHA CRBAMUILL ONMPCASTAITCT 10 5 g ™o x% e o = 1B 1 R e
dopuyae z &
__a*] RY —x 2] 1
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rae v =V kyikr — napaverp anusoTporuy; ky, &y _—co?'rsefrcrsenno BCPTHRAABLHAA H z e, e N S
ropH3OHTAALHAT nponHnaeMoet; x = 1 — f; B — Ry/ R — fScapasMepnii pamHye. _a o o
KosthulinenTet NecoBCPUenCTBaA IO CTeNeHH BCKPLITH B AHH3OTPONHEY n1acTax 4
ORPEIEATIOTCT N0 GopMynaM g
1 RY—x - .
Ci=ln ="l R, 2 T 322382 R B85 2
v h E - = f o = =+ e & oo o = el &
= 3 —_ ] T W L er ol
L (1V.82) 2 4 € 78 & & 8 8 8 &g 8
Cy ={C;4-In Rtk In R, =
SHAYHTCALHO CACHUICE TOUHOE ONPEeISACHHC KO(WpHUHCHIOB HOCOBepLencTBa
€y 1 £y, BLIZBBAHHOTO XAPAKTEPOM BCKPLITHA. . =
Besuguiet Cy u Cy 3aBHCAT OT GHCAA OTBCPCTH, THRA HePROPALNH, T yGuLl H 2 25 2 2 8 838 % = = ,an %i g
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+ - . + - =3 I~ 28] 10 e -+ = -+ o o
cpeast Hoap. [lpH npejnonomesnu edepuueckoro MpUToKa ¥ noayedepe, ofpazyio- -
melicd 3a ueMenTnoM Kauvies, kospduruents Cg u Cf MOKNG OLCHETE IO (GOPMYNAM
Cy, =hinRy; €, = h%3n%RE, (IV.9 -
- o o - e m m e L] ] @ ] e
= o .
rae Ry — Pajuyc noayedephl (KaBepnbl); 1 — YHEIO OTBEPCTHIL, 4 s &5 0L 5 £ L &5 L5 5 5 L &
AVH30TPOTHOCTE MHCTY 3NEYHTEABHE YBeAUTUBaeT KOMDPUIMHENTH, O6YCIORIEN- I - T - T - - 7 - 7T =
Hbie XapawTcpoM BeKpLitud, [lpumeneiue gopmyas (IV.9) k anusorponnus miactam v pr S T e =
ONPAaBIAHO JHIIE NMPH JOCTATOUNO TUIOTHOH mepdopalnn, tes
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Pac. IV.3. 3apancumocth Ap? oT Q{f) =
2 2 ¢
(pn.n —-pa)f Qor (D

SABHCHMOLTE pgm —pz or @ no gop-
myqae (IV.1}, HasuiEacMa® HHIHKaTopHOH
JupucH, nokazana ma puc. IV.3. Tax
onpeneacunsd koapdHuKeHToB ¢ W b npH-
MCHACTCH TICCKOALKO METONOB,

1V.2.1. T'paduueckuii crocod
ONpefeNcHUs @ M b NPH HIBECTHOM
NAacTOBOM JABAEHUH

Tlo peayabTaTaM HCLBITAHUA CRBAMH-
HEl AT KABGOTO  PEXHMA  BLIWHCIAT
(pﬁ‘_‘,’—pg)l,-'(?. N0 NOJAVYCHHGIM — FHaUe-
HUSAM CTPOAT rpaHk B 3uBHCHMOCTH OT ()
{ca.puc. 1V.3). Kospdmument & oupene-
JageTed KaK OTPe30K, OTCeKaeMHH Ioay-
yerwol upAMOH na ocu opaHHAaT, kKoadwhu-
nuent & — KaK TAHFCHC YIWA HAKJOHA NIpA-
MO K oCH alclLHee.

IV.2.2, YUncaeHEBIH MeToA onpejescHMa ¢ W b
NpH M3BECTHOM MJACTOROM AABIEHHH

Kospdunyentsl ¢ 0 b onpefeatnTed 0o GOpMyTaM
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(IV.10)

i=1

i it

=t {1 (IV.11)
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=1

rae Ap* =p,
vyeguas Ap? u Q.

IV.2.3, Ipaduiecknii merox
onpeaeacHua @ U & npu
HEN3BECTHOM MONACTOBOM

NABJCHHH
B rtex cayuagx, worga no Ka-
KHM-JHO0 MPUYHEAM TAACTOBOC Ja-
BeHHE  ONPEeNuTL  HEBOSMOMKHO,
PeIVJbTATH  HCCJETOBANUSL  MOMHO
ofpaboTars rpadmuccKHM  cnocofou
B KOOpHHaTax:
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Pesynerarit monbiTanns, o6pafoTanuee B 3TUX KOOPAHTIATAX, PACHONATAIOTCE NG
npsaMolt (pre. IV.4}, oTceRatowedl 112 ocH OPAHIET OTPCIOK, DABIBI &, H HMEKITHA Yroa
HAKAOHA K OCH a6cLuce ¢ TAHTCHCOM, DARIEIM .

1V.2.4. Ynchennulit meron onpefenedHs ¢ U b
MPA HEHIBECTHOM NMACTOBOM AABJACHHH
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rae N — uMcno coucrandi, onpenetennoc mo gopMyac N = Z(m = 1}, o Gopay-
aax {IV.12) u {IV.13) soluscaqre KoadipulineHTH PCKOMCHIYETCA TOABKO TPH HaIHUHH
GOIBILOFG Yueaa ToveK (15—20), Tak Kak B [IPOTHBHOM caydae TOUNOLTE HOTYUCHHLIX
suavenuil Gyler ouenk muskoi.

Onpepenns a v b omucanneinm oo, 1V.2.3 1 1V.2.4 MeTogaMu, MOMXHO BLIHCIHTD
NJACTOBOE NABISTHE 1O POPMyIe

2=V 2+ aQ -+ 0Qe, {IV.14)

IV.3. BAHAHWE PA3JIHYHBIX ®AKTOPOB
HA ®OPMY HHIMKATOPHOA JIKHHH

B pesayanrare upaBHAENO NPOBCIEHHLIX HCUBITAHUE CKBAMMNLL AO/KNE GHTD
nodyyera CBAsh MeK )Y nepenanon fasnenus pt o — pl o peluroM @, BLIpakaowmasc
asyaaenHolt dopuyaol (IV.1), Muorna nonyyaeMas 3aBHCHMOCTE OTAHYACTCT OT IRY-
GNEHNOR, 3T BLI3MBIETCH HETONHEIM ONPCACACHHEM MISCTOBEX H 3afoHKLIX JaBdenuil
BCJASICTEHE HEUOJTHOM CcTafHIHIANUH, HANHUAT HHUJKOCTH Ha safoe H lorpewsnocTed
onpeeNenta pealbHuX KosQHUHCHTOR CONPOTHBICHAA LPH IBHMKenHH A2 OT 3a-
fox A0 yorhg. Meusiranua b arHx cayuanX HeoOXOLHMO NOBTORUTE, ECAM 3TO HeBO3-
MOMHG, CIeIyeT HCLOALIOBATE npHS I mKenble MCTOIR 0GpatoTKH Pe3yAbTaTOB HOCTEn
MOBAHHA.

1V.3.1. TIpn vcnbiTAHMSX MIACTOBOE RARAEHHE
NOAHOCTHI0 HE BOCCTAHOBHAOCH

PaCCMOTpHM cnyqaﬁ, KOTQEA MOCe OCTANORKH CKBEAXHUEE] IePe] eC HCCIC0BAHHENM
A3aBMende Ha 3a00¢ He BOCCTAHOBHJIOCH A0 HCTHHTIOTSG H OTAHYEI0ChE T Herd eBa BeJH-
yyay 8, T. e

r
pl‘lJ{ =p[‘[J{+ﬁl' (IV.IS)

3pech pp, — HIMEPEHWOE NAACTOBOE NABJICHHE,
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YpasHCHAC HIERATOPIIOH JTHHUN HMeCT BHA

Peh— P =0+ 00 — A, (V.16
The ’ o
Min = 2pan0) + 67
Dopuyaa, Hanbolce ygobnag ang o6paboTKH pe3yanTaToB, HMeeT BHI:

r3 9
Poa— 5 Apa

Q =qa-+ b} — 2

] b .y
HujukaropHad AHNEA, T, e, 3aBHCHMOCTR pf - — pl oT Q upejpcraBieHa Ha

(1v.17)

prc, 1V.5, a pesynpTaTh 06paboTxH B KOOPAHHATAX (pp % — p3)/Q oT @ — na pac. IV.6,
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Pue. 1V.5. 3aBucuMocT fipy — fg OT Q

Puc. 1V.5. KpHpeie 0fpaboThn HCCICIOBAHAR CKBAMHAH.

f— (i = ni = ) oot 2 — (oo — 2} or @

Tpapuueckd Kos(pulHeHTE @ H b onpefeniem caelyoulHM 06PA30M; HAXOAHM
OTPC30K, OTCERaeMBIH HA OCH OPAMHAT, panublil Aq,, H NPeICTABIACM De3YILTATH B
L 2 N € - €
KoopIHHATEX (p|5 — P + Apg)iQot Q. Tloaydacman npasas oTCeKAeT Hd OCH OpiM-
HAT OTPC3OK, paBHeti @, Tanrerc yraa Haknaona sTof npaMolt « ocu abeluce paben b.
HeTulHO® NAacToBOE NaBIeHHE

Ppn = V!’;l:%: + AL,

Ecau miacTosoe JaBleHHe HEHIBeCTHO, MOKHO 3a7aThbed Kako#-nudo nponasonk-
HOH Beauyunolt p) , # 0GpaboTaTh Pe3yNbTATH HCNHITAMHA MO H3N0MEeRHON MeTouKe.

IV.3.2. 3aboiince naBacHNe He CTAGHAHMZHPOBAINOCH

[pegnomokin, 4TO OPH pa3audnbX pexkuMax saloliHoe JaBAcHHC HE CTafHIu-
ZHPYETCH M OTJAHYACTCA OT HCTHUHOFG B KaXK/I0M H3 PEMHMOB HA OJHHAKOBYIO BeAuduily

8y, T. &l
2y = py — Oy, (TV.18)

Hngugaropuast MAHAS B 5TOM COy4ae HMCET BRI, NOKA3AHHLA na puc, IV.7, ¥
ONMCLIBACTCA YPABHEHHEM
phn—py? == aQ 4 b — A, (1v.19)
e \
Ay =2p 8y — ;-
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HegnKaTopHAT AHHWA NI LPOXOAUT Yepes HAY4I0 KOOPIRAAT H OTCCKACT HA Ocu
OPAKKAT BCTINEAY Ayy = 2,405 + 63, 3 KoTopoli, 31ad pp,, MOKHO OLCHHTL 8y no
dopmyac

by =/ Pt Ao — B (1V.20)

Mupjuxaropnas AHHEA, ofpaoTainast B KOOP;HHATAX (p?m —p, 2),{'@ — Q, npu-
BejcHA HA pue, TV.8 0 onHCLIBASTCA YpaBHeHHCM

.y A,
(Pl =~ p)iQ e bQ — —Q*— - (1V.21)
Pesyabrarel HeMbTagui ofpafartbBanTcs aIeiyouuy obpaso.
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Pac. IV.8. 3apucuMocTH (pn.n —psz)l.-'rQ ot Q (I #
2 'z :
(pnn —r; + As){"Q oT @ {2}

CTpoaT HIAHKATOPHYI JHHKIO B KOOPAUHATAX p2  — pi? OT @ M onpelensior A,
Kak OTPe3oK, orceraeMulll 1a ocH opiuHar npu Q = 0.

o nafinennonmy Agy, nenoavsyd Gopmyay (IV.20), sourcanwor 8.

TTo ussecTnomy 8y u dopuyae (IV.19) Haxogat A, Ada KaMAoTo peXHma.

. 2 [ Y g ; ;

Torna B xoOpaHUaTax (p“_[f—p3 ! —\s).-Q ¢} monyuaeres npavas (e,
pue. IV.7), oTccRaowadg 1a ocH opJHNAT OTPC30K, COOTECTCTRYIOUHN KosdHIKenTY a.
Tanrede yrna warhona npavci papen 6. Ha npaxTike perpevaloTes cayuad, Korna 8,
BesHYMHA NEPeMEHIAST, NPUUCH OHA, KAK TPABWJI0, YBCJNHYHBACTCA C POCTOM jc6uTa
CHBEMHUETEL

1V.3.3. KoapduigenT ruaparigieckoro
COMPOTHBAEHNS TPYG HEHW3RecTeH

Ecau wosddmunent ruipabludeckoTo CONPOTHBAGHHE TPYG HeH3BecTeH, cacio-
BareaLng, 3afoinoc nasnenue onpefeneno npHOTHXenno, 1o 06paboTky HHABRaTOp-
HOM JIHIHH CJICAYCT NPOBOANTE 1o (opayde

Pha— P —aQ+ (b +8) Q% (1V.22)
roe

_0,03415pL

i1 2
_ Zc:pTcp 25
3 % et 0= 13770 =22 (e 1).

[lopanor onpegesenss B pa3sMepHCCTH 1APAMETPOB, BXOZAMNX B gopuyay {IV.22),
npusejens ¢ raape [I1.

9 ;
Peayasrarhl weciefosanig o6pafaTerpalol B KOOPAHHATAX (pﬁn—wpf,ejs) H
2 228N ar
(P[”.—pye )/Q or Q.
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Tadnuuwa IV.2
PesyabraTer uccienopaa o o0pafoTKn NPH Hen3BECTHOM
kozthdHHeTe cOnPOTHBACHHSA TPRYO

, “ @
T
& ¢ 2 Nf? NiT 2 98 % :>
Pe- 8 [ ' o e
N B8 pmeml 2 s | s T ]
T Friiey YT ﬂﬁ. C‘In ] =
Q}‘; n"g'i “n_n NQ:
1 213,8 | 2432 100 61 600 200 9 61 100 14040 14
2 207,68 | 244.3 200 59700 2 800 14 57 700 4 500 24
3 197,7 | 238.3 ann 56 800 5700 149 A2 300 10 200 34
4 183,3 | 2300 400 52 904 9 600 24 44 900 17 600 44
5 163.1 2149,1 500 48 000 14 500 29 35 500 27 000 54

[MoayuenHas OPH STOM NPAMas 0TceKaeT HA OCH OPAHHAT OTPe30K, PaBubili @, Tanreunc
yraa HarjdcHa 3T0R opasoit pasex b + 0, :

Hpexep, Oupcaenuts KoshOKUHCHTE CONPOTHBASHHA d H b .- § B cxBamu/c ¢ Hoxoxg-
HEIMI LAHHEMR: P == 250 Krofem?, AyBARHKA B8 38000, 3AMCPEHINE TIYEHHHBM MAHOMCTPOM,
H Ha YCTLC, 4 TA4KMKe AeCHTH 114 NSTH PEXHMax MpHsedent ¥ Tada. 1V.2,

Puc. IV.9, OSpaBoTKa pei3yasTATOB #Ac-
caegoBaHEA .
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PesyabLTaTh BCCACROBANKA 0O8patoTans NO cTanA2PTUol MeTORxKe ¢ HsBecTHWM 3a00fHMM
IaBjenreM Ha OTIENbHEX DeMHMax, 3aMeDeHHEM CAyORHHBIM MaHoMeTpoM. [loNydeHHHe
JAapHnie MokaszaHw Ha pee. IV.9. Kax BEAHO HS puc. IV.9, 3aRRCHMOCTE fipg — p‘f,egs oT 3

2 2 9 2 2 g 28
Gosec KPYTan, 4esM EPHBAR Py, —fy oF Q. TIpAMbc (p,m - .Ds)/Q i (.ﬂm*—.ﬂye )fQ oT

OTCeKalOT Ha DCH OPAHHAT oTpesOK, DPABHLIA ¢, HO TAHTCHC ¥T/1a HAKJOHA STHX DPAMBIX COUTRET -
CcTBeHHD poBen b B b |- B

1v.4. HCCJIEZOBAHHE CKBAKHH B YCJIOBHAX OYHINEHHA
H CKOIJIEHHA XHWIKHX W TBEPZBIX YACTHL
HA 3ABOE W B NPHW3AGOAHOW 30HE

Ecoiu B IpoLecce MCMLITAHWS FA30BLIX CKBEXKHH NPOUCXOINT OUHIIEHHE [PH3A-
Bofuol 30HEL, TO KOSMHIHEHTH ¢ 0 b yMelbluawTed OT peXuMa K pekuvy, [1pH sua-
YUTENBHOM VAVULIEHHHA $HABTPAUHONTON XApakTCPHCTHKY mpH3atoinol 30HDLI HIIH-
KATGpial JHHHA [POXOQHT YePes HAYAJI0 KOOPAHHAT H HMECT BLIMYKIOCTE K OCH OpIH-
BAT. B sT0M cayuae Jna Goaee MpabHabyoro onpefenedud KosdumIucHTOB QUALTpA-
i(lHOMHOTO CONPOTHBICHHA @ H D HeoOXQAMMO HCOmTaHHe NPOBOAMTL K B 0GPATION MO
PEAKE, T. €. OT GOALUIMX AeGHTOB K MeKbUWHM H No pedyAbTarad o6paboTKH ofpatuory
Xopa HafiTh sHavenud 4 H b,
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Ecau B mponecee HenhiTanus HPOUCXOAHT HAKONACHHE KHAKOCTH H TBCPABIX 4d-
CTHU OT PERHMA K PeHHMY, TO ROSQPHUHMCHTEL @ H & YBeAHYHBAIOTCA, H HHIHKATOD A
NHBEA, NPOXONAIAL Yepe3 RavaIe Koopikaar, fuaee RpyTas, ueM OPH OTCYTCTBUR
HAROMIeHUA TPHMeCe B Mponeece HeCAeACBANAA CKBaKHIIE TPAMLIM XoaoM. MeTiy-
Hoe 3HagenHc koaddunucnTos (HIBTPIIMOHHOTO CONPOTHBISTH B YCAOBHAX HAKOMN-
JCHHA MOAKHO ONPeieTuTh TyTeM NPHMeHeHA QUAHIecKHX AIH KHMUYCCKUX MeTON0R
VIATenns XMUIKHX H TBEPABIX yacTan, ECis HakomIcie Euj\KOCTH B THEPILIX YACTHIL
BHIZRAHO ouHLeNHeM TPpH3a60iiHol 300L 0T GYPOBOTO PACTBOPA H CBA3ANO ¢ HHIRHM
IcGUTOM, TO Tepe HAYaJOM HCHWITAHHA CKBAKHHY CHAeLYCT NpoAYBaTh HA GOb-
oM  jeluTe.

IV.5. METORHKA OBPABOTKH HWHAHWKATOPHBLIX JTHHHA
C YYETOM HW3MEHEHHA
PEAJIEHBIX CBOWMCTB TA3A OT JABJIEHHS

B Goapmiuperbe caydaek A9 ofpaloTKM pe3yibTATOB HCOBITAHHSA CREBZMHH
MeTONOM FCTAHOBUBIIHXCs OTOOPOR HCMGAB3YIOT (hOPMYNL, PR BEBOAC KOTOPLIX KO3bh-
duliHenThl AMHAMUUCCROY BAIKOCTH L H CBCPXCHKUMIACMOCTH 2 IPHNATE MOCTOANHLIMA,
[Ip# BLICOWHX mAacTOBhIX IABAEHHAX (P, == 150G Krcf’cnﬁ} H QONLINHX Jenpeccuax
Paipnn < 0,9) nonymigHne O NOCTORHCTEE b ¥ 2 TPHBOIMT K HCKAKEN HIO Bija HHHKA-
TOPULIX JHHHA, HCUPABuMbkOH WX HNTEPUPETAUMH H K HCTOUHOMY OTpeleleHHID
napamerpos Macrda. B Tawnx ciydanx ciAciyeT noJb3oBATLCA (GopMyJtoll, yuHTHBa-
e M3MeneHHe peAlbHMIX CBOHCTB razd 0T JaBIEHHA

A
-Q—pza—!«— L (1V.23)
lep
Tie

Ap = pnn — Poi -l;-.cp = [n{pns) T 1 {22121 (P s

Pra, s — COOTBETCTERINIG maacToBoe M 3alofiboe paBienus, wre/em®; @ — gefut
rasa, Thic. MYCYT; @ # b — Ko3(MUMERTH BHARTPAUHONHOTG CONPOTHBACHA; Mep —
cpesHeapH(pMETHYECKHA OTHOCHTRALHLH  KosbdULHeNT AMHAMHueCKOH BHIKOCTH;
Wo{pnads b (2s) — wo3DOUUHEHTL IHHAMUYECKOH BAKOCTY NTPH MIACTOBOM H 360 HoM
JaBJIeHHAX COOTBETCTREHHO, onpelcidevbe cornacHo i, 11.4.3, cIl.

Ilo peayAbTaTam HCULITAHUA CKBAKHH BHYHCISIOT AplQu Of[j.cp H CTPOSAT rpadu-
YECKYI0 34BHCHMOCTS B KOOPAMHATAX AplQ — Qfticp.

Takrenc yraa naksiona nohydennoll Npaumol papBen # H oTcexaeMell €10 HA OCH
OpPAHHAT OTPC3OK pasey .

an HIBCCTHOM & OMPEIeNACTCH TROBOIHMOCTL NAACTAE;

kh 18428947 (pns) Ty | Ruc

= (1V.24
H (Pnn) apanT ero R’ ¢ )

T z (fn.} — KosddHUHeHT cBepXCEUMAGMOCTH B ILTACTOBEIX YCJOBHAX; @ — KOI(i-
dHuHEHT, nnpeaendeMbill m0 GOPMYIe

ay = Pep/prakt (2ep) 2 (pep); (1V.25)
Pep = (P -+ pa)i%
!I(pcp} =t {Pep)/ 1t {Pun};

;(Pcp} =2 (fep)fz{Pnn)s
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Tacéaumna V.3

PesyanTaTel HCCHBNOBAHHA H 00pafoTKH ¢ Y4ETOM H3MEHEHHA
peadsHBIX CBOWCTE rasa 07 A48ACHHA

Pewwe | p,, mrejemt | 80 kiefem® | ?\.;3..-'cy'r Hep, €T | @ing, ! Api
l. | 1

1 262,2 B7.8 ;00 0,902 liGG 0,0062
p 25493 G0, 7 By 4,500 GG 0,0484
3 254,2 65,8 647 {1,898 ] 0, 1017
1 246,6 73,4 Hat 0,883 THH 0,1070
& 243, 9 i, G 0,887 TRV 0,10%0
Ag/8
anr T

Pue, 1V.10, O6padoTka posyabTaTos
HOCHEAOBAHUA C  Y9eToM_ PealbHILX
croficTe raza

744 ; -
660 g A 780 Qe

Tpuxep. OnpoepenuTh KosPdHUWCHTE GHABTDAUHOHIONG COUPUTHBIENHS 4 B b £ FYeTDM
HaMelcilA pcanbHRY cBOHCTB ra3a OT HaBJeHMA OpH Pon = 320 Ercies®, Tnn = 3613 K =H

MaBACHHAX I mefHTax, npUBCUCoHNBY B Tadn, IV.3,
[To pagnes Tadd. IV, 3 mocTposiia sanscieMocTh Ag/Q ot Q-";‘“cp ipuc. IV, 100, 0o KuToped
ompegencliel @ —= 0,03 w & = 0,0001.

V.6, METONHKA OBPABOTKH HWHIHKATOPHOR JIKHHH,
NOCTPOEHHOA N0 JAHHBIM 3IKCIINIYATALHH

TTone30BaThes MHAHKATOPHOM NHHKEH, TOCTPORIIOR N0 JadHLIM BKCMIyaTAllHH,
Ans onpelensHusd KoadduUHCHTOB GHALTPATHONHOTG CONPOTHBACHHA (JIEAYeT TOTJ4,
Korga B npouccee ofpalorkH:

1} HC OpPOHCXOMHT paspylueHHA npuzabolimol 3ombi;

2) ra3oHOCHbIA NAACT 11e 0GBOANACTEA KONTYPHOR wiu nogomsenaoi Bogni B of-
JECTH APEHHPOBANHA PACCMaTPHBACMON CKBAMMHE,

3) nacelHeH OCTDL KUAKOCTLIO NPH3AGOHOH 30HB NJTACTA NPAKTHICCKH HE 13Me-
HHCTCH;

4} HeT HeoSXOIMMOCTH UPOBEICHHS WCCACTOBATHH 1O BLCMY IKCILTYATALHONROMY
dongy A1 ROHTPONS 32 WIMCIeHHeM NapaMeTpoB 11acTa.

[TpuemaeMocTy MCTOA2 HCNOALIORAHHA JAAHHLIX SKCILIYATAUMU I8 DOCTPORITHA
H o6paboTKy HHAHKATOPHOH NHHHH ¢ Ledklo onpefeneins RosquHMuctToB GHILTpa-
LHONHOIC COUPOTHBIEHHE M, CIEJ0BATCALHO, OPOHHNAEMOCTH, THAPOUPOBOANONTH,
TRE3OUPOBOIHOCTH H APYIHX 1apaMeTPoB 1M14CTa HO[TBEIK SN TCOPeTHYSCKHMH H DKC-
Mep HMCNTANLHEIME HCCICAOBAHUAMH,

MCXONHEMH Jannbiviu AnA TOCTPOSHHA HHAMKATOPHOA NUHHH U0 JAHHLIM 3KC-
WIYATAIMA MOCYT CTYXKHTh BCe 3ADEFHCTRIPOBAHNEC HA TPOMBICIAX DEMHMIbE H3-
MCHenH® B rpouceee paspafoTkH KgK 3amnanHpoBaHBLIe, TAK H Caydalinele, BLI3BAH-
HEle HCOOXOIHMOCTBIO BPEMCHHOTC YBCAWYCNHA #IH YMCNLICHHA orfopa u3 cxba-
FHHNB C 34MEPOM UPH TOM JasieHnd H gefura raza.

Meropuxa oupepcnenus koadduutenTos duTLTPAUHOHHOTO CONPOTHEJIEHHA 10
HHAHKATOPNIOH JHHHH, HOCTPOSNIOH NG AGITHEIM SKCINYATANHH CKBEXHHE, 3aKTI0Y38TCH
B ClelyIoWeN.

M3 umeomuxcd JadHbiX SKCUAYZTENUH CKBAKHH BHOHPAT MHAHMYM 1HECTh-
BOCCML DESTUYHBIX PEXHMOB ¢ HIBeCTHBLIMH NJACTOBLIME, 3a00HHHMH JaBieHHAMH H
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ncGuravd. TTpn 310M yeM Gosslie guCI0 TOUCK 34 BLIOPAINLIH NPOMEKYTOK BPeMCIH,
TCM HECHKICC NOCTPORHAAT Ui IHKATOPNEH AUFHA,

B ciyuac oTeyTCTBHA 3aMepa ILIACTOBOTO JABJACHHA HA OTAGIBIILIX WM Nla BeeX
peXKHEMax, 000  OIpCACHAETCH N0 YpablleHulo  Marcphannnoro  Ganaica, Kax
UpaBHNO, H3MENCHHC NJAACTOBOrC JARJMCHHA B 3ABHCHMOCTH o1 orfopa rasa jiad
KK JOTO MECTOPOMKICHHA JdeTcsl B mPockTe PaspaborKy H yTOURAETCH B Mpolecce
paspaorru,

B nerkotopuix Cay9amx HNIURATOPHYID JUHUIO MOXHC NOCTPOHTL, HOUOAB3YH
KapThl u3nfap ¥ NPHBCAA MIaCTOROC AABJENMC HE COOTBCTCIBYIONY® IIyGHny pac-
CMATPURASMOH CKBAMHHEL,

3afolinoe aaBJcHEE oTpeleddercd JHG0 IO HMEWNMMCA 3aMepad Ha HeKOTOPBIX
pedumax, gn60 PACCYHTHIBAETCH NO YCTLCDEIM JABNCHHAM B TPYGax MAH 3aTpyGHOM
TPOCTPARCTRE.

BeGpagueiec peKumbl ofpa-

?{a?"bmamca no RBy4ACcHHON dop- %ﬁ ap?
My.Te
SO 20087 ¢
Pall) — () = a0 b 00, |
(V.28) 41 o

rae pos (i), ps ({;) — cootper-
CTBEHHO INacToBoe H 3abolinoe JG’F
JABACHHASA, COOTBETCTIBYIOIHE BE-
MCHH ;7 [ — HHIERC BPCMEHH,; 10008
() — ncbut npu Bpenenu 4,

Ilo H3noWcowioH  MCOTOIHKE ¥l
6oia ofpafioraila MIIHESTOpIIag
NHHHA, DOCTPORHITER MO JTAHTIBIM 5008
BHCIJYATAIIMH OJHOA H3 CKBa- 1
xun Mefennneroro MeCtoposke- =3
HuA. Jaq cpaBuchud AAHE WHIH-
katoprag JunHA H ee ofpabot- RS ! 1 1 1 !
Ka, CIIATAd  [IPH UCMHTAHHE 3TOH & 10g 0 307 40P &
WO CHBAXUHLL PesyauTatm of-
paboTKH Mokaszansl Ba puc. [V.11. Pac. [¥.11. OdpadeTka pesyALTaToR HooIegoBAHWA.
Kpusble 1 /' — COOTBETCTBCHHO {\P;é’ e CODTBCTCTBENHD 3echm~&oc§n Ap? or @ n
sanenvoern Agt i gF1Q o1 0, US,AIG po peiantt 2w 2 sson
MOCTPOEHHBIE 110 AAHHBIM HCMLITA-  nun (ODTReTCTBOHHO
s, Kpustie 2 u 2° aHamoruunt
KpuBeM f m [° 4 DOCTPOeHEL 1Mo
JVAHHEIM SKCILTY aTauMu 3TOR xe ckBaxinbi. Ma cpapienus gpusbix /' u 2 Bugne, uto
KoathQuUHe T GHIBTPAMHOHNOTO CONPOTHBASIHA, ONPEICJSHLE MO MuM, GAHIKH
(&= 12,5; @ = 10,6 u by = 0,07, b, = 0,0730) u nostomy 1 KOWTpOAH 3a
H2AMEUeHHEM NapaMeTPOB NAACTA H NPOH3BOIUTENLHOCTH CHBEKHIIL MOMKHO HCNOIb-
30BaTL JAHHBE JKCMAYaTALMH.

IV.7. METOODHKA MCCJIENOBAHHA CKBAXHH
C BbINTYCKOM TA3A B TA30IIPOBO]

[Tpr HCUNTAHHA CKBAMHH C BEINYCKOM Ta3a B Ia30npoBo] jHANa30H H3MEICHHE
1e6HTd 0O CPEBNCHHIO C ACCHTOM, IONYYEHHLIM IPH HClLITAIME B aTMochepy, 3aMCTHO
cyxaercs, UcHOBHAS NPHUMNA CYMCNHA AHANE30HA H3Menciing aefurta CHBEKHH —
J4BJICHUE, NOJepKHBAEMOR B CHOTEME CCTaPalHH Fa3a HAN rascnpoBoje, KyLd nocie
JAHafparyMet uocryuacT raz, OrpanHycyHe, HAKAAALMBAEMOE HPOTHBOIZBAETHEM CH-
CTeMbl Cenapallui HIH FA30npoBoja, He BCETA No3BoIART KAUCCTBEHHO ClINTh HHHKA-
TOPHYIG JHIHIQ B CKEAXKHHKAX B 3ABHCHMOCTH OT UPOAYKTHBHOCTH TI8CTa U MPOUYCK-
HOH CloCOGHOCTH CKBAKHHAN K Mietida,
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l_[pe,ILE.‘IbHOEE anaveHlie Jc0uTa, ofiyCI0BIACHIOE XAPAKTCPUCTIKON HOPUCTO Cpeasl
H WOHCTPYKUMCH CKBAMHNBT, UPY HCRLITAHHH C ALITYCKOM Fa3a B aTMochepy onpeje-
JACTCA Mo POPMyIC

_ —at V o’ +4p=) (_:J?m vm ;JiTEQS_)
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Tpu mofmepanuy 3aJannoro nocke (uadparssl IaBNCHHA py B cHCTeMe cBopa o
TPANCMOPTE rasa UpeJelbHET TPOHIBOIHTENALHOCTD CRBARHAL Gy aeT ONpeAciaThed o
(popMyne

. (Iv.27)

—a+ /@ 4+ 0) (., — 2"
2(6—18) )

Bxonsmne 5 dopmyant {IV.27) u (1V.28) xosdMIHCHTE GUABTPAUHOKHOFG o
npoTHBAEHNS @, & 0 Kosdpuiaentl 0 0 S onpeneaTioTed B COOTBOTCTBYH ¢ METOIH-
KAMH, H3MOMEeHHEMH B Faasax [I1 u Ty,

Taruw ofpazon, ecan geCuTsl CKBAKHHLL, oupeacIdcMee o Gopyyaan (IV.27)
uid (IV.28), 6ynyr cootsereriorath 80% vawcumyMa mKamu gudymanomerpa, onpee-
aeMoro 10 Gopatyie (IV.6), To TPH HCRNWITHAH CKBAKUHLI € BRI YCKOM 922 B FAA0NPO-
BOI He BOBHHRHYT HPWYHHLY, OFPAHHMHBAONME CHATHE KOHEUHOTO YYACTKA HHAMKATOP-
HOH mnund,

OnHaKo NPy OTCYTCTRHH CHETCMEI HRMCperns AcOHTa IndMaROMETPOM B npotecee
HCCJICHOBAUHA CKBAMHMHLL C BHINYCKOM Ia33d B rasonpoBCL B HCKOTOPHX Clyuadx Boi-
HHEAWT YCIOBHA, OTPAHWYHBADITME CHATHE NOAHOLUENIOR HIIHKATOPRNOH AuiHu.
B uenom 3TH OrpaHHICHHA BOSHHKAWT B CIEIYIOUHX CAYYanX,

JAg CnATHA MOAHOUEHTION UNIURATOPHON JUMUH HCOOXOAHMO CHHKeHHe NaBie-
THE nocde AHadparvbl npaxTHYCCKH Jo atMocdeproro, JroT elyyail, Kak mpaBmio,
CBE3AH ¢ DPOAYKTHBIOCTLIC T1ACTA H IIPONYCKNOH ClOCOBIOCTbIO CTBOMNA CKBANKHHEL,

MumMannnoift gefur, #3Mepaessil nuMCOWHMCE AHPMATIOMETPOM, H3-34 NHIKOH
€70 TOUIOCTH He MO3BOIACT KEYCCTBENNO CNSThL HAUAALHLH YYACTOK UIIHKATOPHOH
JHHHH, .

3TH HCHOCTETKY MOTYT OBTL YCTPaITenll B CIeAYIOWUX SIyvass,

B cuereme cBopa rasza M samepa gefuTa oTAcABHBIX CKBRMHH TMPCAYCMOTPCHA
obBogHas Jqunus I8 NPOAYDKHE rasa na PAKeT Ha pernMax, TpelyIOwHX N4nacHus
MEMBLUICFO, YeM JABJCHHC B c6OPIOM UYHKTe HIH B HAYale rajolpoBod.

_ Ha 3aMcpHOM nyHKTe YCTANOBAEH LOUOAHMTCARTEN AHIMAHOMETD, MAKCHMAND-
HEH pacXol KOTOPOro AOAMKCH COOTBETCTBOBATR MUHHMAILIIOMY Npefeny usMepenns
acGHTa HMewuierocs judmanomerpa,

OGLIYHO 112 OUIOM FPYONOBOM cOOPHOM MYIIKTe BCTPCYATCS CKBAMHILI ¢ PE3aHY-
voH mpopyKTHEROCTEIO. [IPH YCTAKOBKE g 3aMepnoM NYHKTE NHHHM HIHBHAYENIE-
uOro saMepa eGHTa KAMICH H3 CKBAMUI AOVIKCH GBITh TPElyCMOTPCT PACXONOMEp Ny
MAKCHMATRIYI) MPOJYKIHBHOCTL CAMol  BhICOKOZeOHTHOR CKBamunu. Ztor gefur
MOMHO ONennTh 0o gopuyac (IV.27), On gomked cocrasaate 80% MakeHuyMa uIkas.
MuraMaensil 1e6UT, HIMCPACMUIA STHM THGMAHOMCTPOM, TPHHAMEETCA pasubly 30%
MarcHMyMa mkadnel, [1ps subope JONOIHHTENLHOFD PACXOIOMEPA cl'o MAKCHMAIbHOS
MOKA3aHHE JOJXKHO coorBeTersonaTh 30% pacxopa 0CHORKOrO pacxojloMepa. Msoitiaa
CHCTCMA M3MCPCHHE NEpenaja TaBienHsS Hd 3aMepuoM CTEHJE NO3BOAHT 603 34MCHLI
nHar]Jpan:i OXBaTHTh TpebycMblil pHANA20H HImenenNd AcGHTA HPM MOCTPOCHMH HICH-
Katopuoll nunuu,

[opsiaox npoBenenHa HCUBITAHHA CKBEAHH ¢ BLIIYCKOM Fa3a B [4300poBOj MCTO-
JOM YCTAHOBHBILHXCT 0TGOPOB 3AKIOUAETCHE B CICIYIDLICH.,

Ouensgaerea nefHT uccaedyemoll exBakikel 10 Gopuyaar (IV.27) nan (1V.28)
IO HOXOIHLIM TaMTLI, TOoAYICHILIM NPeAbIIY IHME HOCIe0Ragaavi, Ecnn crpasuna
IIRCJIENYeTCA BICPBLIC, TO OPHEHTHPOBOYHO MO J\AHHBIM COCCIOHUX CHBAMHM, COOTBET-
CTEYIOIMHM IO CBOHM Fe(I0TO-TEXTIHYECKHM JAHHLIM Heeaelycsoll, a TAKMme ¢ yueToM
DAINIEIY €@ NPOIYBKH.

B 3aBHCHMOCTH OT 4uC]4 NPeInoIaraeMLi POKHMOB NOAYWCHHLWE nefuT cKBa-
HUHL PEBHOMEPNO ACTHTCA HA YHONO 3THX PEKHMOB TAK, HTOOE PesKHM ¢ MIKCHMEAL-
HDIM 1e0uTOM cooTBeTeTBOBAN 80% MaKcHMyMa NKajahl usMcpuTeas, Pemumul, noma-
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Aawoude wo geduty moxe 30% WKaan 3amepa, TONEHLL OLITE HCCTeZOBaHE JIPYTHM
IVPMAHOMCTPOM, MEKCHMYM ROTOPOTO cootmeTcTayer 30% mepooro.

Fcni HOCICIORBAHHS IPOBOLATCS O/IFMM #3 YCKOPEHHBIX MCTONOB, TO OAHT H3 pPo-
FKHMOB, HA KOTOPOM TReBYCTCS moanas cTaCadH3ALUMA BOeX NapaMeTpop, BLIGHpacTes
TaKHM, YTOGE HCKIIDYATHCE BOSMOMIOCTL HAKOWIEHHS B CTHOJIE CKBAMHHLL MHKOCT-
HOH HIH HecY4noll npofKH, a TAKME BAHSIMG YPYTUX CROACTE maacTa H nAacICBoro
aTenTd HA XaPAKTEPIYIO 31BHCHMOCTE MCHY JEGHTOM H feupcccued Ha mJacr.

Fenu MeSHT CKBAMURLGE SHATHTCABIIO HHMC, YCM BepXNHH Tpency noMHHATbBYL A
paorl pbMARONETPA HA BLICOKYIY TPOUIBOMTENLIIOCTE, TO HCCASIOBANHE HA BCCX
AnB0 GOJLILHIICTEE PCXHMOB OPOBOAMTCS € PacXOoOMCPOM HAa HUSKYID NPOHIBOjM-
TEILHOCTE .

HMamepenue gapienun o guadparMil ¥ mepenafd LARTEHHA MOXKHO OCYIIECTBHTH
KR CaMaM THBMAHOMRTPOM, TAK H OTICTRITETMY 06 A3 LOBLIMH MAHOMCTD AMH CHHXDOHHO
€ Ha3MepeHUueM T4BJCHUM I1a yeThe H 3a00e CKBamHHLL.

Eean jefur HaMepsteTcs 10 CellAPALM, TO BNUAHHE HANMUHA BAATH HA JeOHT
ROTMNG GbiTh YHTEHO COTIACHO PCKOMCHIALHAM, NPHBCACHHEM B 1, V1,31, 1 V1.3.2.

Ecou 1e6uT u3MepscTes NoCde ¢Clapankk, To CTenCHBE TOYHOCTH B NPEReTax
HOMHHENLHOTO HITFePBala IWKaNbl ToBLIACTC,

HeoGxonuuoe Japcliie nocte quadpary olpeJelieTes NPeazapuTensio ¢ YIeTOM
YCTLEBOTO NaBJIeHHT, JIHHE miefda u Aaslehus cenapal(uy HIH TPAncrnoprTa rasa u
YCTAHABJIMBACTCA NMYTCM MCMOJIRIOBANMA MITYNEPOR WIH PCTYJINPYEMHlX BaABHXKEK.

IV.8. METOIHKA HCCJOEROBAHHA CKBAKHH
B YCJNOBWAX OBPA30BAHKSA THIAPATOB

Ha 6oabmunctBe CCBEPHBIX MECTOPOAICHHH, HMEIONMHX CPABIHTEALIIG TTHIKHE
TCMIEpaTyNHl 1140Ta, B NPOHCCEe HENDITAHUA CRBAMIIN METOLOM YCTANOBHBIIHXCH OT-
GOPOR ROSTMKAIOT YEJIOBHA 119 OGPE30BAHUS THAPATOR. BTH YCIOBUA 3aBHCAT IPEKIE
BCETO OT cocTaBa Ta3a, or0 BIaroCoJepHamus, Aasaedull 0o TYTH ABHMKCIHA razd, Teli-
noMUIAYCCKHX CEOMCTE rasa i ORPYRACH CTBO CKRAMUIIE CPett ¥ Ap. Pasmiuns
NEPCYHCCHHBEX LAPAMETPOB 114 PASHBIX MCCTODOMKAEHUAX O00yCNOBTHBEIOT HEORHO-
SHAYHOCTL PABHOBECHLIX YCJIOBAH THIPaTOOOPa3oBAHAS AAKC B LPeJCTAX ONHOTO Me-
CTOPOMKASHHS ¢O 3HAYHTENRION TA30HOCHOH MOIHOCTDLIO M ITOWE B0,

Bosumomuoets ofipazoBanyd THAPATOB B Nponecce HCHLITaHHA CKBaXHH HA pas-
HHYTIGIX PeMHMAX 3HAUMTENBHO BLUUE, YCM UDH 3KCOAYATALHH HA 3aJAHHOM DEXHME,
YTO CBA3ANC C Mec(XoJUMOCTLIO H3MEHEHHE 1aBheHHs H Jefuta B GOJMLIKOM JHATIA30HE
OPH HECae 0By,

O6paseBanyie ILPATOR B upu3adoiluoli 3oHe NIaCTa, B CTBONE CKBAKHIM, B ILIei -
e, WTYLEPAX H JHA(PATMAX TPHBOHT K OCMOMNSHHUAM TPY HCTLITAHHH H GOJBMAM
MOTPCHIHOCTAM B IGAYYEHHHX PeayaLTarax.

HecacgoBanua Se3 ocaoxnednil ¢ npHMeeHHeM H Gc3 HPHMenenia HHIHOHTOPOB
ruaparoobpa3cBaHHA IOAMKHEL GLITh OPODCACHE!, HCXOAd M3 TIyGHHBl 3aMerandi w
pafiona pacuoaoXKeHUA 38MCHKH, 0GYCIOBIHBADIIHX NAACTOBOC NaBJCHHE K TeMnepa-
TYPY, € YYCTOM COCTEBA T'd3a M €0 BAATOCOACHMKANUA, HATHYMA H XAPAKTEPHCTHR
S0HD MITOTOJeTell MepanoTsl H T, .

YeaoBua ofpazopaiid THIPATOR BHIPAMATCH YCPes PABHOBECHOER JNAaBIeHHe H
TeMUEpATYPY rHApatoolpasossHdn pp B T, BosumomHocTe ofpasopands THIAPATOR
B mpH3adoi 0T 30HE U 110 CTBOMY CKBAKHILT HA PA3THYTILIX PEXHMAX B TPOTCCCE HOTL-
TauHA MOKIQ HCKAOYHTE TOJLKO NPH FCAOBHH, UTO Ha BCCX NMPEAMONEracMBIX Pesu-
MAX IUPH HCCJE0BAHYUY YCThCBEIE AARIEITHA U TCMUIEPATY pli GYLYT Bullle, ueM pp H Th.

B 3aBHCHMOCTH OT XApPaKTEDHCTHKH MeCTOPOM/EHHS THpaThi B npH3slodHol
307IC H B CTBOIE CKBAMMNLL MOPYT 00PA30BATBCA HA BCCX MJIH TONLKO HA OTICABILIX
pexkmax, B yvenosrax poaMomuoro o6pazopanug FHAPATOB, OTPeenTerbiX MCpeqHe-
JendLivH B raaBe 1] cnocoamH, KadcCTBCHMOe HCGIEAOBANHE CKBaHH (HCKIOYA
CHEUHANBHbIE HCCIEOBAINA) METOAOM YCTZHOBHBIIMXCA OTOOPOB JOCTHIAETCS TOILKO
IPH YCIOBMM OPHMeHCTHA HEruGHTOPOB HAM saoHnbx marpesatenefi. K oCuosHEM
HUTHGHTOPEM, NpUMCRAEMbM B Ta3oBOH 1IPOMBIULICHTIOCTH, OTHOCATCA METHNOBLIH
CHHPT (METAN0I), XA0PHCTLIA Kabiuil, rasxony (PTunedrlHKoab, AHITHISHTAHKOIb,
TPUSTHAENTNHKOARY H T. 5. Pacxon anruturopa oupejlenteres HCXoQa HY BIAFOCO-
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Jepxatust Ta3a. XapakTepHCTIIK HHTHEHTOPOR H HX SUKPEKTHBIOCTh MCHAOTCH B 3a-
BHCIMOCTH OT HX KOHLEHTPANHH B pacTBoPe.

Hnrafaropti ruapatoolp 130paHus CHHMAT TCMUCPATYDY FHAPSTOOOP30BANUSA
H CHHMEIOT OTPAHHYECIHA, A3BAMHLIE TePeCCH 10 IYTH IBMMAEHHA r43a H PAaCXOL0M
raza, Kpurcpu suiGopa n srufigtopa tupaToobpazoBania — cro cnoeoBHoCTh HoBH-
ATk TCMICPATYPY THAPAT OGP A30BANUA, CI0 CTOHMOCTE, PACTBOPUMOCTE B BOJC, TCM-
MCPATYDY 3aMeP3aHHA BOI TX PACTROPOD, BAIKOCTL, BOIMOMKIOCTE PErcucpauHy Ha
NPOMBEICHC C MUHHMAALITEIMH  UOTCPAME
HHTHGHTOPA,

a7 IlonmKeHHe pPaBNOBCCHOH  TOMIE-
2 g PaTYpE ANg  MeTanoNd,  ITHACTITIHEO-
< A ag (ST} 1 jwomnaenrankoaa (U230
o i onpefeafcTes mo HopMye
o
vy 30 Af = RCIM (100 = C,), (TV.25)
T
rg 3 ric Cy— DeeoBad KOHUEHTpALMA OTpa-
by -~ n
- iy S _ 3 B Gortansoro HErHGHTOpa, %, M — moae-
N 1 - EyJaapHas wmaccea; &k — KosdwpHruent,
% = =T 5 ONpCAeTAeMbii SKCIePHMCHTALLIO,
Rl e - — SEIHQEIIHFI M u &k gna wmeravona, 3T
%L; : — u U2 npupcaenn Huke,
5 | 1 Huruéutop M k
50 08 150 g wechom? Metaton 32 165
! ar 62 1220
Pac. TV.1¥, HaMeHeHH: Kol 19eCTha PacTho- a8l 106 2430
PEHHOT O METANIORA B CYXHX Fadix Mc r B Mrime
Ha 1 sec. % MCTaHOIA B ROIHOM DacTEOpE) [lonumcnde  paBriozecHoll  TCMile-

PETYPEl MPH NTPHMEHCIHH  NJIOPHCTOTO
RAMLLUA  MOKIO ONPEIRVIHTE DO  sMuMpudecKoll diopMy.e '

Af = 0,0275 (C,)2. (IV.30)

Komugectso uuriGyuTopa, BROLHMOTO B CKBAXHBY, ONPCACTAT HCXOAT H3 BAATO-
COLEPIMAHHA 230 B MACTOBHX U YCTREBBIX YCI0BHAX, ACOHTA CKBAMKHHLT H HeOGXOAH-
MOH KOHLENTpaLHH HHrHGHIOpA: .

ujf _on

- 1 2 r
o =———2 V.31
C]_ — Cg 1 ( )
TI€ gy — PacXop HedteTydero mHruGHTopa, wr/lG00 3, W, W, — saarocomepmanue
Fa3a 1o BROJA HHTHGHTOPA B UNACTOBBIX B YOTLEBLIX yeaosuax, kr/1000 M3 €, Cp —
MacCOBhIE KOMLENTPALHH CREHKErO W OTPaGOTAHNHORO MUTHGHTODA COOTBCTCTBEINIO,
Ecau waruburop netyunil, kag, Hanpuscep, MeTanod, 10 ero KOTHUECTEO otpene-
J9eTca H3 BLIPEXKCHHUT
7 7
g Colly=1Wy)
Cl - Cz
riie Me. r — OTHOMCHHC CONEPIKAHNT METAHOAE B raze, HCOGXOIMMOTO LT NACHILEHHT

Tasa, K HOHUCHTPALMH METANONA B HMIKOCTH, oupefenseres uz pue, [V,12.
CyTounet#t pacxon unraGHTOpa CUPCACINercs H3 BLIpaHenud

+ 0,001C,M,. 1, (1V.32)

g = qQ,
rac @ — gefwur rasa, teic. Mieyr,

IV.9. ONNPEREJEHHE IMAPAMETPOB NJACTOB
MHOIONNACTOBOA 3ANEXH

TIpu HensiTAIKY 1t CTALMOHEPHBIX PCHKHMAX GHILTPALME CKBAMHI, RCKPBIBHIH
OANOBPCMCHHO  HECKOMBKO THAPOSWHAMHYECKH NECRA3AHHLIX MI4CTOB € PasTHYHOMN
XAPAKTEPUCTHKON, ONPCACHEIIHE HX MAPAMETPOB BRIZLIBALT NEROTOPYH TPYIHOCTE,
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KOTOPAA BO3ITHKEET BCACACTBHC OTCYTCTBHA IaielX o IcfuTax u AABAEHHSX 1O mha-
cras. [To popme unguraropHoll JHHHH, 1OCTPOSHIION TO AAHHLIM JIE3CMITBIX 3aMEPOB
AcGHTE CKBAMHIE HA OTACALHHIX PemuMax, 623 npejBapHTe LHOTO INAMHA O NAIHUHY
MAOTOMAZCTOBOCTH JAJICKH TPYAIO YCTAHOBHTL, YTO CKBAMKHIEG IKCTAYATHPYET Ho-
CKOTBKQ IPAMAACTKOB ¢ pasanunofl xapakrepuernkoll, HeemoTps na cymecTaosanue
ABYUTEHHOTC 32KOHA T4 KAXIOTO H3 MNACTOB MEOTOMIACTOBON Sa1eXu, CyMMapHbiH
IPHTOK Ta33 H3 TJAACTOR C Pa3au4HOR XapaKTCPHCTHKOH H OJHIIEKOBEIM IJISCTOBLIM
AABJIenueM OMHCHBACTC ABYWIeIiof dopuynol.

TIpH mpeIonoMeHHH, YyTo Ap} 477 BeCX MaIacToB MOCTOSHHA, BLIPAXKCHHE M

onpepenenns Ap? umeer Bum

f 1 L
3 oy a2
- Q Z =+ Z 5
Ap?— . i=1 - n———l1 -, {IV.33)
7 CE AR
- =1
e
n
AP =i, — 0% Q=3 a; (1v.34)
i=1

.- f . " &
Pra s — ILTACTOROE M 3260HHOE aRNGHNS COOTBCTCTRCHEG, Kre/en®;  — oy MMADbI
geOHT CKBAMHH H3 BCeX NJIACTOB, THIC, M3/eyT; gy— ncGHT £-To TIAcTa, TLIC. MY CYT,
a;, B#; — Ko3QQHIHERTL PHIBTPAUHONTORO COUPOTHBACHHA {-TO HJAACTA; 7 — UKCO
0148CTOR,

Hs dopuyael (IV.33) puano, uro sasuenmocts ApHQ o1 ) Aaf CKBAKHHE, Juc-
Ty aTHRYIOWEH ofNOBPEMCIIHO HOCKOIbRO TI1ACTOB, ABAASTCA KPHBOH, Hanpameuéiou
. BLITYKJIOCTL BEEPX K OTCeRADWICH HA OCH Opaunat oTpesok Ay [upn Q@ — 0 {Ap®—

— 0)} |
Ay = —s : (1V.33)

!

ar

=1

Ipn Q 0 (Ap* - G} KpuBaa, onuchisaemand Gopmyno (IV.33), craaxku-
Baercd ¥ npubmmmaercsd K npamofi. Torga npRGINMeHHA MOMKHO 3AIHCATL

b
a;
P
Agt = "LEI/T Q4+ =— =
=
YV Vs

_ =1 [==

- @, (1V.36)

rge ofupe woshduimentsl QuauTpanaonHore coupotupaenus A u B Gymyr ompe-
JENATHCA N3 BLIPAMEHHH

I

N

' i=I !
= . 7
A=rrm—r s BT T (IV.37)
Y V ' h ]/_L
il by 4 by
i=l i=1
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Muavratopuas aunud, nocTPOENHAR HPH M3BCCTHOM cYMmapHoM IcBHTe Beex
MAacTOB ) M PABEHCTBC MAACTOBEIX H 3afolinbX naBACHHH, NeXHT MEXKAY ABYMa npd-
MDLIMH, OTHCTIBASMDIMH YPABIENHAMU

ApQ = A, -+ BQ; Ap¥Q - A+ BQ. (1V.38)

Ipuyew A} peerga wensite A. Popuyaa (IV.36) nonyucHa npu UPCLIOIGHKCHUH,
uTo B, = a%ﬁlb{ﬁ\p?‘ & 1, 4TO JOTYCEFHMO LPH MAIOM affﬂibl. 0o cpapHenso ¢ Ap?,
TlostoMy mpu uenonesoBahun dopstya (1V.33)—(1V.38) neoSxonuyo npoBepuTh OL1o-
3HAYHOCTD Fyq W P53 ¥ LAPAEMETpA &)

Ecau 3afoiiubie papaenus oredblibiX TROHAACTKOBR OTJIHMUANTES MCKLY cofoil
B OCHOBIOM 33 CYET Beca cTonffa raza, TO Ko3(xpHLKeHTL (HALTPaIHOIMNOre Conpo-

Tupaenus A;, A # B Jonmnu olipere aTLe

4p g B uo dopuyaaM
50 A, — !
1 fl 95
¢
f
2
Jr f}(
A =— - 1 {(IV.39
20 E e -
[
<} = = 1
7 1
] 25g  Ep0 7RO 1000 B=—- 55— 12
&, muic. b 3/ cym N e
be
Pue. I\-"ﬁla, PeayabtaTh ohpaboTin noan- i—1
KATOPHOH NHHUH CKBAMKHHEL, sokpbiplied . . =
HECKOIBKO FAZGHOCHEIX TUTACTOB € O)HHA- Dopua HTI}IHK&TOPI—{S)H SIHEHE, CHATOH
HOBBIM TUACTOBMM JABAEHHEM H PA3RHL- B CKBaM(iHe, BCEKPLIBIIEH MHATH Ta30NOCHBIX
HBHMA  OapaMerpamMu TOPH3OHTOD € KoadMuuentasu (WaLTpa-

LHOHNOTO conpoTushenua  a; = S0,4; 188;
57;32;61 n b; == 0,37; 1,23; 1,22; 0,18; 6,935, nokasana na pnc, 1V.13, no KOTOpOMY
onpepcnens: A, = 1565, A = 18,4 u B = 0,0324. Bemwunimr A,, A u B, ompe-
ACACHNBIE PACHETHLIM NOyTeM, XOPOIo COTNAcyIOTCA ¢ pPe3yibTaTamy I'DadHyecKoro
onpe/eeHu .

Ecan cxpamupa BeKPLIBAET HeCKOIbKO T230HOCTHIX ILTACTOB ¢ PASTHIHLIMH MNA-
CTODBEMH  JARNCHUAMH H KOs(puuHenTaMH (QmABTPAINMOHNOTG CONPOTHBICTIHA, TO
obpaboTKa HII{LHKETOPIIOﬁ JUHHH, CnATol fe3 pacugenenua Ae6HMTOB No hiaacTau, He
TO3BOMAACT IAHTH &;, b; A1 KAKIOFG NpolNECTKE HAXe NPH Haluguu IBYX npo-
naacTos, B nacrosimee spems Ged ussepennd ZeGHTOB OTIENLHEX MPOIIACTKOB TOU-
Hoe olpepesiclive NAPAMETPOR 3THX TLIACTOD MO JAHHHM HAa3eMHbIX 3aMEpOB Tie TIpel-
CTABJIAETCH BOZMOMHEIM. ¥ CIEMHOe PelIeHHe BONpoca Momer GhTh JOCTHIUYTO TOALKO
C MCNOB30BAHACH NCGHTOMETPHY B CKBAXMHE NpPH ce pafore M nodsIe ee OCTAHODKY.

Meropaka 06paGoTEH pesylbTATOR HeclefoBanull ¢ AcGHTOMEpOM ABYX NJAacToB
C PA3NHYHLIMH ILTACTOBLIMY EBAEHUAME Prpy < Prrg B UAPAMCTPAMH NaCTa 3aKIO-
qaciesd B COelyiUeM.

B 3axpuroli crBamue, BCKpMmuCH gBa naacTa, M3-3a PA3NOCTH ILIACTOBNIX
JABJICHHH NPOHCXOAHT NepeToK H3 miacra 2 8 mazer 1. ITpu sTov pefur cxBaXumill
HA MOBCPXTOCTH (. panen kynio, TabieHHe Ha 3aGoe PABIO HCKOTOPOLH BENHUHHC pe,
IICPETOKYM M3 OJIIOFO M1acTa B APYFOH 1PN 3TOM AGCTHFAOT MAKCHMYMA,

A KamIore H3 1;1aCTOR CHPARSLTHE ABYWIRHHEN 3aK0OH!

2 2 2
Pras — P = QQQn max -+ szn max’

2

(1V .40}
9 @ '
P — Prn1 = 4 Qp max T 2197 maxs
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rac p, — nekoropoe saboliHOe AABJEHMe B OCTAHOBNEHHON CKBAXKHHEC, Kre/cw?; Pt
Ponp — TUIACTORLIC ABRTEITHS 1ePROTO W BTOPOTO LAACTOB, COOTBETCTBEHHO, KIT/CMY;
£y, dg, £1, by — Koadbruelrn MALTPALHONHOTO COUPOTUBALINA TEPROIC H BTOPOFO
maacToB; Qnmax — MAKCUMAIBHBIH He6HT rasa, TePeTeRAMCrO U3 MIACTa € BBICOKHM
AABTEHHEM B ILTACT ¢ IMH3KHM JABICTTHEM B OCTEHORIEHNOH CKBAMUHC.

TIpH myCKC CKBAHUIE B 3ABHCUMOCTH OT ee AeGHTa Ha yeTbhe 3afofinoe gaBacHHe
CTANOBUTCA MHKE P, Beanununut Q¢ mpu 5TOM MOMIG BEIOHPATE TAKHMH, TIPH KOTOPLIX
Pany << paj << Py Torna ae0uT rasa M3 mIacTa © BHCOKHEM JabieHHceM GygeT

@y = Quj -1 Qejy (IV . 44

rge Q, — Ae6uT 3 maacra 2 (IACT © BEICORHM AapAenHem), Thic. M¥eyr; (n; —
AeBuT NEPETCKAMETO B HePBel IIACT Ta3a 11a PEeHHMC | U NPH Psj, OTNPCACIAACTCS
0 JaHHGIM TIYSHNNBIX HIMePeHHH; Qc; — AcOHT HA yCThe CKBAMKMNE A TOM HKC pe-
KHMe, TLe. MYeyT.

YeTaRapIHBa" UPH Pray << faj << Po HCCKONBKO DOMHMOB M ompefcnsis acOuT
Mo mazeMHbiM M TAYOHEHBIM 3aMepaM HA KaXJOM PexHMe MOMHO TOJIYYHTD HH[IH-
KATOPHYIO JMHHIO JJIA IAacTa 2, onHceBaeMyo QopMyaoi

2

Pﬁ_"g—"ﬂsj ‘——EIQQ2+{’72Q%, (1V.42)

rje Q. — ompepcasercd K3 phpaxcennd (IV.41) mo gainniv vaseMilbiX W rAYOHHUBLX
3aMepoR, 3aTeM OTpeleliTh HAPaMeTPsl BTOPOTO MAECTa g U By,
Haes mo rayGHIHLIM 32MCPaM COOTERTCTRYINIYI) BEIHUHIY N2 KaXI0M PeXHME

Qnj, 1o dopmye 2
pg}'_pl?mlzalQn;"|'lenj (1V.43)

MOMKHO OTIPENETHTh liapaveTPphl IEPROFO MJIaCTa 8, u by,

Ecaf pasnuna B BeMUHHAX Ppay H Prng IEBeNHKE H CHATHE KAUeCTBeHHOH Huu-
KaTopHOR aunuH ;0 Hauand paGoTol riacta 1 ne mpencTabnaerca BOBMOMILIM, TO
¢ MOMEHTA, KOLAA Py = Ppgp, UEPETOK K3 piacTa 2 B muact 1 paseH nyam, T. e.
0n = 0, uTo o3navaer:

pﬁn?“ﬁin =%+ %QE, (1V.44)

rje Q¢ — nonsmil jebnt maacra 2, uaMcpfAembl TOIERO HA YOTLe BCaencTaue {p = 0.

Pazauunsle PeHuMLl IS CHSTHS HHAMKATOPIION JHHHH H olpefeneHHd liapa-
MCTPOB ILIZCTOB YCTAHaBJIMBAIGTCH NPH YCIORUH pg; << fngq, YTO PABHOCHNEHO OJHO-
mpeMentiofl patoTe ofoux maacToB. Torga meGuT, MsMCPAICMLH ya yCTLE CWBAXKHHM,
Gyner CKIAbBATLCA U3 JeGHTOB LEPBOTO H BTOpOFo nidcToB, T. €.

Qci = Geji - Gejor (1V.45)

FAE fef1s Geja — AcOnTsl NaCTOR | B 2 Ha jf-m pemume, ONPEACaTeMLle B NPOUSHTAX
oT (pj C NOMOUILIO TIYGHHHEIX JeBUTOMEPOB, TEPMOMETPOD HJH LIYMOMCTPOD. Mero-
1MKa HX Onpencienia onuchiBaercs B rmasax VI u VIIIL

[Mpobena HCGICIOBAUHA HA HECKONBKHX PeXHMaX € H3MeperdeM JcOHTOB Ka-
noTo WIAcTa, HETPYANI0 MOCTPOHTL MIAHKATOPHBE KPHBEE H ONpefenHTh napavMeTpol
nI4CTOB.

B chyuae, ecAM nnactoblte FABASHHT HEW3BECTHH, YO MPHIIHI OTPEACICHHS
napPaMeTpOR ILTACTOB OCTeTCA TeM e, wro Guito wanomeno B m, IV.2.3 n 1V.2.4
rpadueckiM WJAH YUCTEHHEIM METOLAMM, HCMOALIOBAE UPH 3TOM JHL YACILHLIE
JeGHTEl KAXKIOFO H3 NPOnJACcTKOB M QopMymLn:

2 gt
Poyx — Paj

— =y 4 0 (G + Gk . (Iv.46)
Jefi — Gexa

Pax — P3

feja — Gexs
e [=1,2,3, ..., m; m— ofuee uncio peXumon; kB — MOPANKOBE HOMEp pe-
HHMOB,

=ag+ by (qejz- Jera)s
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3uaq kO
P a5t eaq;cpuumcn'rm Gy g, By, by 1 JeBUTI oTgenh iR UPCHALSCTROB, O TAY-
HINNLM 3EMePaAM MONIIO OMPEIeluTh IdcTORbe JaBIeHHS.
oo [pu Hraﬂaq;«m Tpex u foflee NAaCTOR IPUHIHI 00paltoTKi HIUUIKATOPIEIX KpHBBIX
ﬂagiicunﬁT(iK»fa-I B, KAk H NP QBYX MracTaX, 80NN U3ReCTHbl BX Je0UTHl H MIACTORBIC

[lpoBesCnknic TEOPETHYErKHE u  BRCTEPHMENTANLKDIC HCCHENOBINHA  LIOKE3DI-
BT, YTO: :

1) HIHRATOPNEIC JIHTIHH, CHATHIE B CKDAKHUIE, BeRpnBwel g8a naacta, no epoecl
hopMC Tie BCCTAA NOSBOJTIOT OMPEIeHTE MOMENT BRIIOUeua B pafioTy maacTa ¢ 1MH3-
KHM Fapreduew (puc. V.14, IV.15); :

2
49, /@3 _
A -
L8 o) |
g - U L
r
| ]
by p— . — | e, et et Y Pt N 4= 4 8
|5 i X, ' e Mo 53 x ® g_: ].F..,__
> ’g | PN TP S L
| | f

7 287 gy g g, mhic. M3/ oym

2
Puc. IV.14, 3asncumocTb ﬁﬁo_-'!Q;L npu pz = 61,0 u p, = 46,1 Krefom?

: 2
Apg

it

2507

bt

7 ,
170 200 A7 e 00 Qg, matc.oym
. a
Pac. IV.15, JaBucumocrnb Apy oT Q,El. npA f. = B1,0 mopy - = 48,1 krefem?

2) npu CYHIeCTBEEHON PaZHHLE B KosdduIHenTax (PUIRTPALMOHHOTG COMPOTHRICS
Hag OTHENLIEX mracTop ofwie kosdduusentst A u B, onpenciesuuc us rpaduKa
ApO;QA aT QA, 00 CBOCH BEAMMHHC GAR3KH K NEPameTpam IJACTA ¢ HH3KUMH Ko
DHIHENTAMH CONPOTHRJICHNH.

IV.10. METOJBl HCCNEJOBAHUA CKBAYKHH ¢ LJIWTEJLHBIM
[IEPHOJAOM CTABHJIM3ALWH 3ABOHHOIG NABJEHMA U JEBHTA

KaK ¢;1e1yCT U3 HABAHHT METONA YCTAHOBHBILHXCH 0TG0POB, 00A3aTenL LM YeI0-

BHCH JULT 11CTO CHYHET TOTHAR CTAGHINSANUA JABTCHHA ¥ ACOUTA N1 REMIOM PORMME.
10 yeloBue JOCTAaTOYHO SEICTPO (0T HeCKONBKAX MMMYT 1O HECKONBEuX HACOE HA
RMIOM PCKHMC) BLIIOJNACTCA 118 BBICOKOUPOIYKTHENEX nAacTax.
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Heoneopanie cRpAKUH, BCKPLIBWIMX AA8CTE ¢ HH3KUMHY NPOAYKTHBHBMHY Xapak-
TepUCTUKAMH, I0KE3810, YTO JOCTHHEHYUE noanoi crabuausanin 3a60HNoro Jaencuu s
M JeGHTE Ha KAMAOM PEXHMe H BOCCTZHOBAEHMe AABACHHS MCAIY PeKUMAaMH, Kak
7o UCKazano Ha pue. .4, yeoamuuwpacT A0 MccAna H Opoee NPOAOTKRHTEIRHOCTE
HeTIRITZHUS TAKHX cxnaxay. IloatoMy 1ad cuBakui, BCKPHIBIUHX HH3WOMPOAYKTHR-
Hble KOJAJEKTOPLI, PaspaloTayir pasIHYHEC MOZHPHKALUH MeToZd yCTAHUBHBIIHXCA
GTEOPOR, TIOFBOMHIOLAC CYILECTBCHIO COKPATUTE TPOICIKUTENLHOCTD HX MCHTaHKE.
K uyueay MOIHPULAPOBANNHY METOJCE WCHLITAHHS HOPH CTAUHOHAPHLIX pexxuMax
PHALTPaUHE € AAUTCABIOH cTabuausaumel JapicHUd M Aefiura OTIOCATCT M30XPOH
HLIH, PHCHPECC-MCTO, YCKOPEHHO-H3OXPOMIEIH MeTofl H MeTCL MOHOTONHO-CIyTCH-
uatore NaMeHelHd nefHT4.

Bce YCKOPCHHLIE MCTON TRCGYIOT OIHIAKOBOTG BPeMCny PadoThl CKBAMHIH HA
BCeX PEMUMAX H THTCALUOH PAGOTH HA OLHOM W3 DEHHMOB J0 ool cTafHnuaaLuH
nasacitus 0 gebuta, [Mo MIOTOYHCTEHHHM TROMBICTOBLIM HaGMIOACUAM H 13 anaiu3a
AByaacitnoll Gopmyasl cleiyeT, yTo KosqipHUHeHT b CTACHAHIRPYETCHT SIAYHTEILHO
Guicrpee KoshuumenTa @ H Yepc3 KOPOTKOC BpeMA DaBOTEL HA PEHME f MOMCT
6LiTe MPRHAT MOCTOSAHIEIM. DTo 06CTOATENBCTRO — OAHO H3 OCHOHHBIX YOIMOBHH yUKO-
pEIIIIbIX MeTOI0R,

B ofifieM Clyuae YeIoBUC H3OXPOHHOCTH ACDKHG ObITD BLIPAKERO YePes Quoe/ Q=
== comst, a IPH cPABHATCALNO GECTPON cTaGUANZAMIE JeOHTA HA PASTHUHEIX pexuMax
MOeT OHITH 38MCHCHO YGIORMeM fp == const., 3To BPCMT ODHENTHPOROUNO Olpeje-
JdeTed A4 KAMJoH CRBaKMHLI B 3ABMCHMOCTH OT H@paMerpol niacTa,

Pazuync YCKOPCHIBIX MCTOAOB 3akal0uacTest B CriocofaXx NEPeBsia CKOAXKHII
A TOCACAYIOUWME PCKHM ¢e paloTel H B ABAeHHHAX MEMy PeXMMAMH.

iV.10.1, U3oxponusii Me1ox

CymurocTe HA0XPOHHOIO MeTOAA 3awIIOUASTCs B GIELYIGUICM.

Ha KAMIOM PeXUME CEDBAMMHA pﬂGOTae’T onit | OTO Me BpouMd tp, ZHAYHTCIRMO
Menbulee, UCM BpeMs, ncobXommuoc Ans noanoll etalHmusanun QaBJeNHA H gebuta
£:; M OPHEHTHPOROYHC oTpLacagemoe mo hopuyne

3REmp,
Ip > __k__ (1V.47)
firin
rae K, — PEARYC CKBAMHHBL, Cw; #1 — HOPHCTOCTD, JOMH @IHHHLILL M — Kosiupu-
uHCHT AuHaMwueckoll Bg3koctu rasa, cofl, & — xosddmnment NPOHUMAeMoCTH, I
Pun — NIACTOBOE AaBAcHHC, Krefew?, BegawumHy fp 13 NpawTHKE MOKNQ HPHHATH
papuni 30—60 Mun.

Tlorae KamuoTo peKHWA IJIA nepexofs ua Apyrol pewi neofXOinuo 3aupLiTh
CEBAMUTY M DHACPHHUBETE BpeMA {fy OO TMOJHOTO BOCCTAHOBACIHA JABICHHUS Per.
Xapartepubil puf crabuNn3alUy U BOCCTAHOGICHHA NABJACHHA TIPH MCHBITAKHY Citba-
itk H3OXPOTHEBINM MCTOIOM nokasaw wa puc. 1V.16. Kak Bugno ns puc. IV.16, necne
MYeRA CREEKUHBL B DAGOTY Na KAMIOM PEHHMC TPOHCXOLUT HEMOTHAN CTabuinzanus
C OMHAKOBLIM BPEMCHEM fp —< cofist, ¢ HOMibM BOCCTRIOBAEHHEM JO CTaTHYECKOTO
HABNEHHA Pop TOWIC KEALOTO PEMHMA. 14

Mo ofipafoTeu PesylAsTaToOR HCCASAOBANMA HEOGXONNMO HBMEPHTL™ JamIelne
Pa. p, TCMUEPATYPY K JeOGUTE (p B KOHUC K&MOro peikwa, 8 TAKKC CTaTHIceRoe
NEBAEHHC MCHLY pemHMaMu. HMagukatopnylo kpupylo obpaGorats 0o gopuyace

(PEa— 2% p)iQp — a (tp) + 80, (1V.48)

[loayaennad npgMas TOSBOASET OUPCASTHTL (PAKTHYCCKOC 3IAYEHHR & M 3navc-
e @ (fp), ¥apakTcpHoe nas .

Ha ojiHoM B3 epoiHEX Mo AeOHTY PoKHMOR, HCKTIMAOIEM BOSMOKHOCTL BJAHAHA
pasanunerX GakTepon (00pa30BAHHA KHAKOCTHOH WIH mecudHod NPGAKH, rHapaTOR
B npusafolHON 30He W B CTBONE CKBAWHNE M 0.}, CKEDKAHA JOIMHZ pabyrarth
10 ool cTABNAMBANKE 3a60HNOT0 JABNENHS ;. yor ¥ AROHTA Quer AM8 ompencie-
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i CTAGHANIMPOBAHNOrO (1 $ABHCALETO OT BpeueHw) koS(pPMIMERTA €, COOTBCT-
CTBYIOMIETO for, TO dopatyle

2 2
— lr3]‘[..1 p:s. yer "—bQ_\,-'c_T

ch-r )

Ecnn ucpes HAuamoM HCONCHOBANUA CEBaMHna pafoTana LIHTEbBMoe RPEMS,

TO B RAYCCTEE 3, yer H Qyeg MOMHO HCUOALIOBATE COOTBRTCTBYIOLHE 03PaMeTphi
JANHOTG pesinMa,

Ecin HOMGIIOMKTD CKBAXMNY K Tasoc6opHoMy UYHETY C NeJbl0 NOJYYeHHs
Pa,yer W Qyer NEBOZMONKHO, TO B ZKTE HOTIHITAHMA CKRAMHHLL 11COGXOIHMO yKa3aTh,
I KEKOTO 3udNekHa £y onpencncn vosdduLmenT a (£}

AN P

a

(1V.49)

Puc. 1V.16. XapaktepHwmi# vrpaduk CTAOHANIANMM H BOCCTAHDEIEHNS ARBIeHHA TNIpR
WUECAETOBANWH CRBAKHMHAL U3OXDOHALM MeToNoM.

f—Vf - pomHML

B 1IeKOTOPEIX CYYagx UDH nanHuuu COCEMHHMX DPatnTAINMMX CKBAMHH yadacTes
OLERUTE PANUYC JPLHUPOBAHUS HCLTeLyeMol cCKBamMHEL 00 Gopayne

_Rey/ Q.
2 Qe+ 0,5G5°
rie Rg - cpeaneapudMeTHyeckoe oT PaceToANHH 10 COCCNNNMX CKBAKHN, (Jo — ACGHT
HCCALNYeMOH CKBAKHHBI (Jg — CyMmapubiil Je6HT COCeNiHX CKBANKMH,
3Had Ry, MOKIO OPHEHTHDOROMIO ONPEAEIHTD fop MO (OPMyJE
]
Ry
fop = 0,84 K
cT " E] (IV'50)

Ry,

rge fer — BpeMa cTafunusauuu, 4; Ry — PANuyC KOHTYpa [Penupyemoll 30HEHL,
*® — wos(dulluenT nbesonporoyIocTH, oMEc,

3Haq DACYETHO® foy, MOKIO OHPELENHTD CTACHNM3HPOBANNOE 3IIAYEHHE @ IO
dopmyae
i

a=a(fp) +plg—=, (1V.51)
P

rie ﬁ_TaHchz ¥ris wakaoua npasonuvednoro yuactka KB, ofpatotansoii
B KoopauHaTaxX p? lg {, Ecau 57a kpHBad nveeT 1BA NPAMOAMTICHHLIX YUACTK A, TO @
onpejeagercs o dopuyae

, . t
a=a(fp)fﬁ11gifﬁzlg%;, (1V.52)

rue f}h Bz — COOTBETCTBCIMO TAHTEHCH YIMAa HAKNOME NEPBOT O H BTOPOTC TTPSIMO-
AUNEHHLIX YYACTROB; 1§y —- KOOPIMITATET TOUKH MepPCCeveHHd ABYX NPEMOMunefinx
YU4CTEOB.

Hpuyep. Crraiinna HCCACAORANS HROXPOHHAM METOACM ¢ TPUMGAAKHTCABHOCTE O pAGOTE
Ha peAHMax 4y =1 4. [lapaMcTPH YCTANOBHBIIATOCA PEMHUMA Clogyiolme: Pg ver ©
o . C ) . yer
= 100,8 wurcfemt, Qu.. = 1054 Tuc, m/cyT; po. — 142,6 kre/oM®. PooynpTaT oSpaGOTKR
npueeicis B Tadn, 1V.d n pa pue. IV, 16.
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Tadnuma IV.4
PeayanTaTsl HCCAGAOBAHHA HIOXPOHMEIM METOROM

2 2
2 b4 Pfon — a3
Peaxns P3ar Py fp Pan — Pa —_—
2
1 1181 136,85 52,0 1 300 25,1
a 11,1 131,35 94,6 3 056 32.3
3 101,27 10,0 158,8 6 179 38,9
4 25,5 101,7 203,40 9 agd 48.0
5 64,9 74,49 266, 5 16 037 58,10
1] 74,8 86,9 243.5 12 740 32,6

B pesywbTaTe rpaguiccKoll ofpaboTki Neayuemo:
& =0,15 (cyr/teic. M),  a(l 4} =17 cyT/TRIC. M.
(Ta6HNN2IPOBAHEOC JHAUCIHE 4 ONpexcdienc mo dopvyn (IV.49) ¥ papno:

o = (14262 — 16,8 —0,15-105,42)/105,4 = 80,6 cyr/Toic. M.
IV.10.2. ¥YcKopeHHO-HIOXPOHHbIA MeTOR
Ilo CPABHCHHID € MeTOIOM YCTANOBHBIIHXCH OTGOPOB HeCNeqnbBAHHE CHBEXHH

HBOXPOHHLIM METONOM TMO3BOANCT 34 CHeT COKPAEHHS NPOAGLIKUTENLHOCTH PaGoTL
Ha PemuMaX NPAKTHYECKH B B2 Pasa YMENbIHTE o0utec BpeMs, TpefycMoe A5 HCMD-

fog- 20 ! ]‘
n_' ™ | o
= = ol }/ l
= ~L sy~ Ss000 L
m&jﬂ—mggm— — 7 “?;.,f |5 / 1
N < 25k Tosgnpet
i ST
o
a il 2 kil g 58 08 -

Gy snvic. 813 cym Q, mbm.ns/cym

Puc. TV.17, PoayabTaThl HCCNefoBANHA CREAMHHLEL HAOXPOHHBIM METOLOM.
o :
3ABHCHMOCTE: [ — (.Orm w- P, p) oT Qps
2 2 I
2 - (f’rm CPa p)e'l Qp o1 Qp

Puc. IV.15, PesylLTaThl uCcAeA0BAHHA CHBAMHHE YCKGPEHIIO-HIOXPOMHEIM METHL0M,

Juprenstoete:  { — Lo yean 7 ol p) oT s
2 2y
2 — (J‘-"n.n. yea — Fa, p)r‘ Qp o1 &

TAHHS TAKHX CRBAKHN. TeobXOIHMOCTb BOCCTANOBAENUS NABJICHHS A0 fop MEKIY
PCKHMAMH, TPEGYIOWETo NPAKTHYCCKH CTONEKO KE BPEMCHH, CKOABKO U IIPH MOAHOH
cTabunu2anyH gasnensd H acbHra Ha pemumaX, B NeKOTOpPLIX CIyvasx CHHMART
h(PEKTURIOCTE MRHMEHENHA H3OXPOMHOFO MeTOAa,

Fonn Nonnoe BOCCTATIOBJEHME JABMEnuA MeHLy poxHMaMu Tpelyer Gomemux
3aTpaT Bpewenn, TO CACIYCT UPEMENHATh MOAHPHKAUMIO HIOXPONMOFO METOLA —
YCKOPeNNO-H30XPOHRETH MeTol. CYULNOCTE YUKOPEHMO-H3OXPOHHOTO METORA 3dKAM0:
YdeTeH B CnelyloncH.

UeenenoBaHusd Ha RAKIOM DEXUME NpOBOAATCA TAK XE, KAK W B HIOXPOIHOM
MeToNe, ¢ OMMHAKOBIIM BpeMeneM PaGoTLl f.
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Tabaouua IV.G
Peay/bTaTsl HecnefOBAHHA JKCNPECC-METONGM

E
Pe- HEEIT Pam 2 2 2 P 3 Q Apr—RC,
WHEM | KrejeM? | Bredom? Pam Pan—Pam ‘m n m I
o m
o
<
1 124.§ 143,2 21 474 | 047 0 1047 1.0 a5.2
2 14,5 141, 5 20 02 o0 1,936 2207 20,5 107,06
3 L13,0 124,0 16 941 a T80 2,815 H189 43,10 1e8, 1
i 99,1 16,8 | 13640 8780 | 10,203 | 7750 | 540 | 1135
3 90,5 10,3 11300 1120 15.610 9860 G35, 5 150, 2

HHIHKATOPNIYIO MUHKIO 06PadaThBAIOT G (OpPMYJIE:
(Y = thHxm =P + b (Qm — Q) {1V .58)

Hocrpons xpuBYID B ROOPRUHATAX (Y — & Wkm — (Qm — (), onpenenses P rax
OTPE30K, OTCEKAEMBII 1A OCH OPARHAT, a KOSPPUIHENT b — KAK TaNTeHe YEAa Ra-
Kaoua npsivof.
2 _nE . -
R A Jifm}/ﬁ?m Ecan mepea  wenmratieM  gassace
Pg.f ~Dim—Blm UHe Ue BOCCTAHOBWIOCh 10 CTATHYE-
2&0"/&’ 2/ 7 crore, To B (IV.57) Bmecto x,, nmoxcra-

r

BAACTCST xm

- 7, %5 = (C Co)f @ (1V:59)
184 5000, -

Onpegemus  Rosbiguuestsr [ u &
H 3Had 2navenust Cp,, nwaxoaat a@ (f).

Tpupep. CHBAMUNA HCCACANBAHI FKC-

L Npess-MCTOInM npu 'fp — 30 MHA,
¢ 25 S, ThrstadieyT, MpH pafoTe na YoralOBNBUICMCS pe-
L PEACY LH o 2 .
! HAWAMC NI YO ch-r = 33 rec.  mMUeyT

Puc. 1¥.20, PeayIbTarsl uccadejioBiHus cKDa-

MHIbl IHCMPECE-MOTOINM. Ko VcT—:Gﬁ,@Krc,.-"cMz; p”_,,=149,6 Kic/ oMY .
2 2 oaddEnHenT  [J onpegencs no 91
Jamxcumocte: ! _(f’n.n pam_ﬁcm) or Qs é( = l{][]u,1 : pea RBA,

2 2 ! Hoxoauble JANHHC, [IONYICHULS 1PH
2 — (pnn = Pam — Bcrn); O oT Qm HCNBTAHNH, H Peayasrari o6paboTKH IpH-
Beaeysd § Tadd.  IV.G 4 Fogadanm uo
pHe. IW.20,
Tpadmueckun mernmoM nonyuern b = 1,0 (cyrimee. MY%, A Kos@OUUUEHT & NOACHATHE

ne opmyas

@ = (149,62 — 95 9% _ 1.352)/35 = 342 cyT./tme. M

1V.10.4. Merop MOHOTOHHO-CTYNEHYATOTO
H3MEeHeHHus NedUuTOoR

MeTon MOUOTOMHO-CTYNEHYATOTO H3venewus JeOHTOE N oTAHYHE OT SKCOpecc-
METOJA HCKIHUAET HeOOXOMUMOCTL OCTANOBKY CKBAMENH MeHAY pemuvaMi. Cym-
HOCTh METONA MOHOTOHHO-CTYIISHYATOTO HAMCHerd ReBHTA CHOAHTUH K CIeVIONEMY.

Ilepea secsenonanmed ckpamuHA PalioTacT Na OJHOM POKEME ¢ DOJHOIl crad i-
JH3ANHCE AARTENNA Pyer H RCONTA Qyer. Jlanbnefinuni nopanoK HCCICIOBANA 3434-
CHT OT HeOGXOIRMOCTH H3MEPCHUA CTATHYCCKOTO JANICHHA Peg.

Ecai pe, He #3aMepRIOT, To DOGIE ROCTHRENNA NOANOH cTaSIIA3ANER ua o1 10M
pediiMe CKBAXOIHY QCTANABMHBAIOT U BPeMSA fy, ARHO NEIOCTATOMIOC AMA BOCTAIG-
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BJAeHESA AABASNEA A0 MIACTOBOTO {I1a YOTLe 10 CTATHURCKOTO for). Beanunny £ 8 cpen-
Hey TPYHAMANT paBuHoll §, =~ 4—10 u. B mowent 4, wamepawor 3afiofinoe papacnne
fsg B TEMITEPATYPY, 3aTCM CKBAXUMY UYCKAIOT B paboTy Ha IIePBOM pexiiMe c leld-
ToM (1 ¥ NPOMNDEHTEILHOCTRIO f, Ha 3TOM I I0CTeAYICUNX PoxuMax €  JeGHTaMi
Q; << Qy <Gy <7 ... < Q. Bpema pafoTsl Ha pem#vax fp oneduwpaetcs no Gop-
M}-'.."IE .

ty == (0,08 — 0,2) 4, {IV.60)

Tlepepoa na noswll pexuM JIOMDKCH UPOBOAHTHCS DPAKTHYECKH (€3 OCTaloBKH
CKBAKHHIN WIH ¢ octanoekofl He Gonee ucM Ha 2—3 MHH. 3T0 yOJIOBHE METORA MONO-
TOHHO'CTY}TEHH&TO!‘O HinMEeNCHARA ﬂeﬁHTﬂ MOM A0 DLINGWITTHTE 33 CveT HPHMEHCIIHH pCT‘}"-
JHPYEMIAX MTYHEPOL, 3aRRHMCK-KPAHHKOB H N,

Ecay motle yCTalmoBHEINETOCH DPOMAMA CKBANKHHY 3aKPLIBAIOT I8 H3MepeHus
CTATIYCCKOTO JABIEHHA Por, TO DOCAC 3AMEPA Poy 018 BBOIHTCA B paboTy ¢ pefurom
@, = 0,5Q, na spema f,. MaspHcfmull nopaAnor HeoAenoBanill anajgoryyes onwucan-
oMY .

O8pafioTka Pea3yapTaTos WCCHCINBAHNA MCTOAOM AMOHOTORHO-CTYIICHUATOTO H3Me-
Henufl feGiTa NpoBOAHTeA o asywieuHoll dopuyae, B Koropoll B KaucCTEe Ij4cTo-
BOTO AABJICHEA NPWHEMaeTed aasenue wa zafioe py o B MOMEHT fj.

Ecan ckBamuna HecIeIoBaTacs §e3 0CTAHOBKIT HA 3aMep CTaTHYECKOTo AaBaenns,
To ofpatoTKa BCACTCS B KOOPAKIATAX (p—: o= e p) — Qp H (pg o — Pi p);Ql, — Qp_
MMoayyengas upsavas oTCCKaeT Ha ocH Ap%/Qp oTpesok, paBubii a, # HueeT Yroft
UaKaoUa K ocH ), PABNBE b

E(‘J’IH CHEBAXNKUTIG TIEPEN HeCIenBAHHCM OBLIA OCTAHOBACNA HA 3?.1[\'10[’ CTATRUeCKOTO
AABAeHUA, To o6pafioTKa TROROAHTCR 110 gopMy.ae

Ph o — by — 6@y BQL — C, (1V.61)
Tie '
= D
C — afdo — bQn — const.

Ofipaforannad 8 KoOpiuHATAX (P} O—p;3~—C"‘) — Qp dopuyna (IV.61)
AACT NPAMYID ¢ TAUTRHCOM ¥IVIA NAKIONA & # OTPe3KOM (1, OTCeKdeMHm Ha OCH ODaH-
nar. Beagunua C* g ofwes ¢iyyac ue paeua ofmynofi nonpasounoli C, xeTopas
MOKET OTIHMATLCA OT HYJAR H B cayuae @ = 0 gaaferca cIeacTnweM NoTpelll HocTeR
NpPR H3MCPCITHH AABMCHEN, HAMWUIA MUAKOCTH HA 3afioe H Jp.

CraBuIH3MpOBAITHOS UAYCHME ¢ UAXOIAT N0 AAHHIIM YCTANOBHBIIETOCS PEeXUMA
pafoTel CKBAXMUHL, KAK 9T0 REJAI0Ch [0 IPYTHM YCKOPEHHEIM METONAM.

fTpusep. CxBasinia pafiorana Ka  YOTAHODHBEEMe! pemude ¢ acfHTomM oy =
= 06 Tre, ey Py, ver = 55,7 Kre/em?; Pyn = 80 kre/em?, Tlepef HECeAOBANHEN CKO{KUHA
GLidla DCTAHDBENA NA foz?' M. NpR STOM f1p o 76,2 Kreiem®. Jlanxele HoCMETODANHA W
pe3yARTATLL ofpaBoTin npefervaBiens B vafn IV.7 m onwa poe. 1V, 21

Tagdaouna IV.7

PeayabTaTii HCCAEJOBAMAA METOAOM MOHOTOHIO-CTYNeH4aTolro
H3MeHeHHs AedHTa

| © a0
Pe- | Paat Pa.p: agp o 2 z 8.0 75.p
. - i {, C. — P
wi |y MM rofoMe KrejoMe “ Mﬁ::'gw fan—Psp Q,
[ ‘ G : 7.0 73,3 25 26 136 5,2
2 ! i 6,0 74,1 26 5 315 3.9
3 3.9 65,3 73,3 24 75 p 3] 5.8
1 11.0 4,0 b T8 20 107 G5l fi,1
K, 13.0 62,5 70,1 30 140 &9z .4
1
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f'}f".;o_ﬂ:injfgr? Puc. TV.21. PesyantTarTm HCCICADAA MM CKBA-

U WHOBL MCIOADM MAHOTOHHO-CTYNEHIATOT G 13-
35~ D3 MCHEHU N NeGuTa.

17 tand
10 i 7] 3spucwwopcTn: f — (_ng — PE. p) 0T Qp:

; 2 2 !
2= (-”39 T Pa, p);" Qp o7 @y

Tpadrueckn ONpeLeaeo ==
e ] =001 {evTiTee, WY, g (!p) = 30 cyriTeio. M2,
CTAGNANIMDOBA D0 JHAYCHHE & H4AJCHD 1o
bopMYIC

== (pﬁn "',03_ ¥er bQ‘i-'cT].-"Jchr ==

| = (80% — 63,72 — 0,01.96%),96 =
g 50 90y ToremYeyT ( ’ 0%

)

=208 cy1iTule, M3

IV.11, OCOBEHHOCTH MHCCJEJOBAHHA CKBAXHH,
BCKPBIBIHHX TJIACTBI C TQIQOIEBEHHQH BOAO#H

. CrenosHad ocobennocTh HCCTIENOBATTHA CHBARIHTT, BOKDBBINNX ILTACTR] € TTOAOIIBET -
#ol BOMOH, — BOZWOKHOCTE MPEXJIEBRCMCHIOTO OGBOATNIEUNA CKNEMHI 234 CUCT ofpa-
20B3HIA KOHYCOB BOJBL. MITTEIICHBT!OCTD IIOAREMa H BDEMA MPOoPRBA KOHYCA IT0JI0IN-
neHHOI BOAE! B CKBAXHIY 33BHCAT OT ﬂ,CHpECCHH, GANOPOAHOCTH TVIACTA DO paspesy,
ﬁ(lpleTOCTH, MROUTHIACMOCTH, MOLITIOCTH, TPELLUIHOBQTOCTH, YIOPYTHY CBOACTD H,‘IHCT;},
CBOMCTE HACKIMIAIOWCIO €I ILTACTOBOTO ATCHTA, KONCTPYKIIHN CKBAMHHLY, CTRICHH
RCKPHTHA DJIacTa, PACCTOSHARA OT HHAHCTO KATCPDBANd Hepdopali fo KonTakrs
ras — poja v gp. B NACTOAMCC BPCMA OTCYTCTBYIOT UANEMKILIE METOAN ONPCNEIes
JOTYCTHMUIX ABUpCCOI, HCKTIOHAICIEY LPOPHE KOHYCA BOLL B CKBAMHHY B MpO-
IlecCe 0@ OCBOCUHA W HCMeTaHRA. [IplMcHACMMe Ha TPAKTEKS NPAOIIEKCHUbE Me-
TOIR ONPEAENENHA JOTYCTHMOR JIenpeccnst ha NAACT HOJMYYeHH JIS CYIMCCTRENHO
YIpomchHoll vaTeMaTtHueckoll MORQIH Dponecca KouycooODAR0RAHEA, YT auaui-
TeJIBHO CHWKACT TOYHOCTH ONCHKH BOIMOHUIOCTE OOBOJHCHMHSA CKBARHNIL I'DH ee pa-
BoTe Ma paCHeTHOM peXIMC.

Jast oneHKE fouyCTHMOE Aenpeccui 1 ILIAcT B HCCICAyeMol CKDamune ciieayer
MOTLIGRATLCA TIPHGIHIKCHHBIME opMy 1aMil; |

(Vi\ - 'l’r] }12 !

&3 T
ADron < - VT ]/ % = 0,42 (Y5 — ¥o) B, (1V.62)

Knan

Ap g < 10,1 (A = Ape) (Yo — ¥ 2500 — 0.1 (- M) (9 — ?u)””z' {1V.63)

TAe %y, “r — CUOTBETCTBEHHO YAEIbIBl BEC BOAMW M Ta2a B DIACTOBHIX YCJAOBHAX,
krefev®;, i, o — Ta30HOCHAR H BCKPEITAR MOWIOCTL IVIACTA, CM; 2, Ry — TapH3ON-
TAILIAA H BINTHKATRIIAR [POHHUASMOCTE, S piy — ILIACTOBOC RABMIEINE, wrefem?.

pu by = Y3, T, e, nas oTHOCHTENRHOTO BOKPRITHS fi = hae'h, GoMsliero
0,577, dopuyaa (IV.62) smpawaer saxon Tlackags. [lostomy yae npu £ > 0,577
caegyeT noaesosathea Popmydaofl (IV.63), Kotopaa aacT MEUNMMAILHYIO AGTTIYCTHMYIO
HEHPQCCHIO Ha HJ[HCT, oTo 60.."[99 TPREMJICMD 1A T}'JEU.LHHOBHTBIX H BHCOKOH’DOTTHI‘{&‘
eMLIX TIOPHETHX Cpej.

{‘[0 HaHACHILIM 3HaYennaM Ap .n, 3047 INIACTOROE JABJIEUNE Prn, ONPEAGIRIOT
sabofiHoe fapiaeHue py. Onpen-ennylo no ofuodll w3 HOPMYI AOIVCTHMYIO JEMPeccHio
PABHOMEPHO JCIHT 1A LUPeANOIATAMOe YHCIO PemuMos, HA KOTOPLIX OyJer Wec1eno-
BAUA CKBAMANA, JICOPECTLA 1A KAXIOM PEeXHMe BRUHCI"eTc Do QopMyic

Apy — i Ap, onin, (I1v.64)
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roc £-=1,2,3, .., 1 — nomep pemuMa, n — ofee 3aJannoe WHCAO PEXHMOB.
Tax, HALUPEVEP, 1A NEPBOM DCHKEMC Ap - I-Apﬂl.m.-"n, a Ha Tocreaned — Ap. .
— Apgon.

T wesuauMTCILHOf {COMaMCpHMOR € NOTPellHOCTRID onpeReieHna 3abolinoro
AABIENHA) TOUVCTHMOH Jenpeccus KONTROIL PCHKEMOB CTAaNOBHTCE TPYIURM B TeXnu-
OCKH NEBMIIOMHEMBIM,. B TAKHX Cayuang pasfcIeHHC HA PEKEME OCYUECTBIACTCA 10
AeBUTY 197, ONYUCHHOMY UPH palioTe CKBAKHAH C nonycTUmoli fenpeccuell Apuom,

no dopayae
Q: = ’:Q,U.Oll."'n‘ (1\385)

TaK, #aTPHMCp, ecad AcOHT CKBaXHHE 1Py cc pafoTe c AomycTHMoi genpeccueh
Appan BLE1 Qyop = 900 Thic, MY eyt H O MCCAENOBAHEC TPCINOAATAaler NPOBOAHTE Ha
IeCTH PEIKHMAX, TO Ha LCpBoM pemuve @ — 1.900/6 = 150 meic. M¥cyT, 1a BTopoM
Q; — 2.900/6 = 300 Tac. M¥CYT ¥ T. A

Mopa 10K HeoAcAOBAHNA CKBAXKHH, BCKPHIBILNX MACTH © HofolIneHHoR BOAOH,
caenyionE .

TIpUHRMAIOTCA HCXOHWE NaHHBIE Py, Ve Prr Reo Ay facs ke 1 kg

PaccunttigaioT no dopmyae (IV.62) uag (1V.63) Apan.

Tlo B3BeCTHOMY Pra ¥ Apg,n ONPER_Idior p.

IMpuuuMamwT ugea1o peXimop 2 = b -0 NpW HCCIENOBAHNH.

B 3aBucHMOCTH OT ,ZlOﬁYCTHMOI“i AcNeCCHl H NPRUTATONG THAIA pexuMon neoe-
rosanma o dopayae ([V.64) mam (IV.63) onpensiaior acupecciy Hili aeGuts va
OTASALIIEY DeANMAX.

B cooTheTCTBMH ¢ OMHAzeMLIME JeGRTAMH H JasdenvaMa BeOHP410T makdn
(natiparme). '

TIpoBOAAT HCCAGRGBAHAC Na PaSTHUNEK PeHEMAX © perucrpanneil napaensi,
TCHIIENATY IR 1 I_-"L@,GI/I'E’{’)I:" C KONTROIEM 34 BRITTOCOM BCAR M3 CHKAIKHHRL,

Tlogyuennee peayanTartsl adpafaTLisaloT Do CTAHIAPTUOR MeToARKeE.

EC.TIH B mpolecce HCCIeOoBATTHA NAYHHACTCH BRIHOC Tl.."[a(‘.TOBoﬁ BOAR, TO Koppew-
THPYIOT JENPeCCH 1d OTACTbILIX PeRMMAX.

Ecnun cumsendes JCUPecCHR He YIaeTcA NPuOCTAHOBUTE NMPOPHEB NOROMIECTINOH
ROMEL, TO B CKBANKRNE CICIYCT NPOBECTH PeMONTHO-NPoduIakTHYecKHe paborsl.

V.12, OCOBEHHOCTH MCCIEAOBAHHS TA30BbIX CKBAXHH
MOA3EMHEIX XPAHHJIHIY TA3A (NXI)

Meropn necnenosaynit cgeandid [IXI B CYHHOCTH Ne OTIRYATCA OT MiTOAOH
HOCJACAODBAHMIE CHNaMH Ta30oBRX MECTOROMACHHIL. 3alain HCCIeIOBAHHA Ta30BHX
ckgazud [1XT, cosmanimx B BRPAGOTAHHLIX MECTOPOMACHWAX # BOJOHOCHWX CTPYK-
TYDaX, € DPUMCURNIAEM MCTONA YCTAHOBUBITMXCH 0100POB B Hephod otGopa rasa d
HOUTPAIEHE DCPHOJ HAQUTHYNL 3apauam WOCACIOBAHHA CKBAXKUL Ta30BLIX MECTO-
pomaenni.

Hwelomrccs  ocobounocTd  Bocdeausanuil ofyCAOBJICHL PasmigHaME 4y IKI-
oHageioro HasHauciis [IXT o rasonuix smecropoxkpcnnfl. Meoaenosasnie rasobHX
cxpamun [1XT Io/kHO DpoBOAHTHCH Hes BHNyCKa rasa B arsochepy. Dro yoioske
tpefiver DposencHEs Soabnefl acTr ofwero ofbeMa HCCICAOBATEALCKHX pator no
ONPEATEHHIO HAPAMCTNOB LTACTA H npusaboltuoll 20K B fCpAG) 34KAYRY TAs4, ane
YCTATIOBISHHMIO TeXHOIOTHYECKOIO Dexuma PadoTe - - B neproa orbopa rasd,

Kpose napameTpos, OUPCICTAEMWE U0 Pe3YabTaTaM HCCeAURANMA CKBAKHH
ra30BHIX MECTOPOIKICHIT METOOM YCTAHGBHBIINACK OTO0POB, NPH HCHBITANIY Fa30BLIX
cxsannn [IXT HcoBXDIHM0 YCTAHOBUTE UPHEMUCTOCTL CKBAXUN H ONPCASTHTE KO3~
Quigren Tyl QUALTRAILIOHIONG CONPOTUBICHAA ¢ H b npH 3arayke. Sta woadu-
QUENTH MOTYT CYIICCTSCHHO OTAMYATECH OT AHAJOTHUHNIX ¢ H b, noaydaemwx I
PE3YILTATAM HCIETAHUA & upoliccece othopa rasa.

Boaec cymeeTBeHnoC 3HAYCIEC HMCET TOYHOCTh OTPEfeNICHHS CPEellHere no 8i-
JEAH ILIACTOBORD AaeaeHis B [TX 1, Honoas3yeMorn b Ka7eCTBe KpUTEPHA HaneMHoITH
TOKPLIUIKA K KOWLY 3aKaYKH rasa.

[lracionce gasaepke TIXT 3a cpapuartennno HeSombiiol (0o cpagieHuio € rajo-
BHIMI MECTOPOMJERHAMH) TPOMEKYTOK BPEMEHH HIMENSeTCa 0T MAKCHMYMAa AC MRIH-
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MyMa. TloaToOMy TP cpaBHHTEJIRRO IIHTeIerof crafwawsanss JasicHHA # gedura
ckawuyn [IXT HeofGxon#Mo yyecTn BOSMOKIHE HIVEHCANA IIACTODOTO JABIENHA,
Ecaun [XT pastuto ua THIPORUMAMWLOCKU 3KDAHHHOBAHELG HEOAAOPOLEEIS G.10%y,
TO AOCTATOUYHBIE [T TPAKTHKH TOUUDLIC 377a%eRHEY¥ [LIACTOBOTO JARIGHHS AGMMKHL
OHThL ONPENCISNE! KAK CpelHue AIR KAKIOTo yYacTKa.

B zamiciyMocTy ot Mecta cospakna [IXT {6 BoZonocHBIE CTPYRTYDAX Hia¥ B BLipa-
GoTaHNX TAZ0BHY W TA30KOHEHCATUEX MOCTODOKACHHIAX) BOZHAKAIOT NEOGXORHMUT
offbeM M 3484uN HCCAeNOBAHMA TasosmX ckBamun [TXT.

Ecau TIXT cozmano B BhipaforannmX FasospX H TA30K0NACHCATHRX MECTOPOREe-
HHAX, TO

1) ofiven  HeomegoBATOIbCKHX pafioT IO ONpEREICHHIO INIACTOBOIO  FABICHHA
B CKBAXKHUAX Hepenwo B 1,5-—2 paza goanude, uew na XTI, cosjapaerbix B8 sopouoc-
HbIX CTPYKTYDAX, uTo CBAZAUO ¢ UX HEHTHOPOIHOCTHIO;

2) HeolXOIHMO YYCCTh PC3VIRTATH LCCISIOBAHHNA, TPOBOIMMEX B DPonecce pas-
paboTKH MECTOPOMRASHHH;

J) HCOOXOMHMO TPOBOIMTL HCCACAOBANEA N4 La30KOHUCHCAToCTs, ecad JIXT
€0318H0 B BHPAGOTAHHLY Ta30KOHACHCATHHX MECTOPOMISHEAX;

4) NpOBOAMTE CTArUIOUApHLIE 1 HECTALIIOHADHBIE NCCAPAORAHMA B CKE&XWHAX

XT.

Ecan [1XT cospanc B BogounoCHBIX CTDYRTYPAX (KAK UPABHAD, B CRABHHTEILHO
OIUOPOANEX H BHICOKOMPOHHI{AEMEIX NJIACTAXY}, TO CIEIVCT YuecTh Pe3VIhTaThl THAPO-
paeefiKy ¥ OTPAHMMEHHYVIO BOIMOMKIOCTE HCMOAL3OBAHHA NIECTAIHOHADINE MCTOAGE
HCGILA0BATINA CKBAMHH,

YupTHBAA, YTO NEPANOK DPOBENCHRA H o6paloTKY Pe3YIhTATOB HCUBTARNA CKBA-
wun [TXT B meplioa oTdopa raja HACHTHMEH TAKOBOMY AT CKEAMHI TA3OBBIX MeCTo-
DPOMIEHHA, JMEKe nay npuyvep ofpaBoTRE AAUHBIX HCCAEIOBAHHR, IIPOBEISHHOTO
B MpoliecCe 34KaYKM rada. [IpoBeneHMe HCCASNOBAHNA AHAJOTHMRO HCCIENOBAHHIO
rasoBrIg] CKBAaKHH, 143 KOTOPHX TONAGTCH HA NPOMBICIOBR MVHKT DOATOTOBKI
TA3E, weer -

PasnudHeie pemumid PadoTl CKBaXKHH CO3TAWTCK PErVJIHPYEMBIM HITYIEDOM.
Pacxon ra3a onpeaeaaeTcs E nyHKTe 3aMepa N0 NadUbM audManoMeTpa. Jluamazou
HAMCHeHNA PACXOJd Tasa OTPATHUABACTCA NPHEMHCTOCTRIO MIACTA, TABIENHEW B KON-
nextope, Ha exoae B KC u ap.

PeayanTathl venmranud rasosuX cKbaXud [1X[ B uponccee sakauky ofipalaTin-
sawTes 110 gopMyIe

Py b == Q- 622 (1V.66)

Tadau ﬁa v.8

PeayastaTel oGpafioTkH HenuiTauia ckBaxur TIXT
npH 3aKauke yepe3 oHTaHNbE TPYOL

2
Pe- Faur. . 2. o 2 2 2 F B
AHHM Kre/ou? f}.ﬂ "Co rme. Micyr Krc?cm” Pz s Pk 3—Q9—£
— 51,67 4 — 07,45 3323 — -
1 53,40 a7 w0 hE,G0 33949 6 0,45
2 55,50 a9 100 58,50 3422 a0 0,94
3 AR, 75 a0 128 38,77 3154 il 1,02
4 36,10 30 157 9,12 34495 178 [,09
3 56,30 3 178 54,734 3521 193 1,11
e 56,10 N1 1940 59,54 N3N H22 1,14
TE 56,77 39 212 349,83 3587 ey 1,18
g * 68,10 41 226 31,56 378G 466 2,08

F UomAY TPROHATTIONTR.
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= I .
T Pa, Pron — COOTBETCTBENNO 3afoHNoe M INIACTOBOR NABJACNHE, KT em?; @ — pacxogn
raza, THC, MYCYT; @, & — woShdIIREHATE (IILTPAIKORHOIO CONPOTHEIRRHA.
Hpusep. OOPaboTaTn PesyaLTaTH NCAETAHAR CKBAMHE MW SdKiuKe fuzd B XL umero-
A0M YOTIHOBHBLUEMECA OTONPUE © UCXOIULIMI SARHENE: B, — 3.7 wrodem?; po= 0,743 ray-
Ouue cxBawunbl L o= 247 w5, fqpq = 27 SC. dumMephbr aaBacanii, ACGHTOD H TCMICPATYDL LA

P KMAY Dpunedersl B Tafin, IV.d, Pe2yaLraTi nfipatinTHy pedyALTATOR HECACAOBALNY Upef-
cTaBMClit HA PHo. IV.2Z.

Il AAHHWM HCOBTAHUS PERWN BAKATKH 400 -
yeTaHOBaeR ¢ JgedurtoM ) —= 218 feic. MYCyT.
3 i ; f rn cONPOTHBIC:
}11\}?;@011{1};)%;3::;‘51 {pnﬁ1;;E];L€IO}‘Eg?& pa;r»{mrzi =084 . 15 —mc_-?ﬂﬂ
u o= 0,0016. . -
= 10 208
V.13, METOAHKA OBPABOTKH X {|
PE3VJILTATOB HCCJEAOBAHHS iR L !
TA30KOHJEHCATHBIX CKBAXHH = ]
] b B e 200 20

MeTo;pka 0GPaloTER PCIYILTATOB HC-
CACNOBAUHA M DUPCAGICHWS  aPAMCTPOB
naacta npg $EILTRaNLE rasoKonacHcaTiiol Puc. 1V.22. Pe;ﬂ'ﬂhTﬂ.Tbl _uit;:%.nonaﬂnﬁ
CMeCH IO .ﬂliHCl:IHO.\iY 3aKOHY pACCMATPH- (éhqla;i((Fribl B Mpodgcee  JAKASKE Tdsa
BacTes AR ABYX CI¥HAE. JapncumocTn: T — Aptor ) 2 — AptQ
Caguaed 1. HasaeHue Had Ja KOUJERCA-  op Q
Mau g, OOIbMe 3aloifioro p, U MelBLIC )
MIACTOROTE Py AABIEHEH, T. €. pa < Py < poa. TOLNA 215 onpefeTedyd PaloBoll
UPOHHELAGMOCTH 15 Tasa B 00aacTH Asyxdasuoil (uasrpalug  pasHocTb QynKLEA
AH* npn yeranopunimaxcd pemmMax pafoTel ckBAMKMARL OUPERCAAT 10 dopuyae

ﬁ' m.IJ.IC'.M‘?"t.‘r ol
) /LY

AH® = ay Apy (g - 1), (1V.67)
1

Tae
A = (HH. [ Ha),n’rpn.n:

Hy  — Ha — paznoctt gurrgnHoll diyHKIHM nasgenda xnd raza B ofRacin geyx-
diazHolt GuUIGIPAUNN; @y — Koadduinuent, onpegensemuil 10 dopMyae (IV.25} co-
raacuo n. V.3, Apy = Pnnp — ey @ — JeOHT Iasa B HOPMAALMAIX YCIOBIHAX HA
PAIHUTIEIX peMHMaX; (}, — JeOMT Tasa PR Jenpeccin Apy, T. €. MPU Py g = Pa.

Mopanok oupepetenns (asoBol MPoORHUAEMOCTH JUIA Ta3a 3AKIIOUACTCH B CaC-
i alulis (I

[0 H3Mepen b 3rageHaaM G U Apy; — py g — pa CTPOKT 3aBHCHMOCTE  0F Apg;-

Tlo 3aMAUHNM Pra B Pa.x OUPRIERRIOT Ap,.

3uan Apy uo rpaduxy @ or Aps; oupencaswor ¢y,

Mo gafHbM HCCAeIOBaN A BUHCTANT ApPay — Pa.x — Pai.

3nan @y, oupeneddemufl o {(IV.25), Apy, @ u @y, BeMucIoT AKHF fas seex
PCHHMOB, _

Crpoar aaencivoects AM " Aps, ot Apl,.

MoJyuennas npu 9ToM DPAMAA OTCCKART HA 0CH opaunat oTprack Ay. TaurcHe
yraa nakgona srofl npawoli panen By (puc. IV.23).

Hamce, HCnoas3ya Ay, By 1 GopMyTy, NpuseIenHyio nHiKe, QUPCACTAIOT OTHO-
CHTeLnYI0 (A3osyio PoTHIAeMoCTs IS TA34;

P v hipz(p) :

Fr(o) = (4o + 2B ﬁpg‘)E[I—C(p)_f(p)l’ (IV.68)
roe Fr (0) = & (0)/4 — oTHocuTeasNan AZ0BAT NMPOHALACMOCTS AT 1834, £, ke (o) —
COOTBCTCTBEHHO adcomoriasi B (A30BAA NpoHHRaeMoctd M rasa, Jii p (p) =
= n ()0 (pa2); 2 (p) = 2z (p)z (na)i 0 = Plpnai ¢ (p) — ConepiamIe KOHAEHCATA
B rase, mYm?; 'T’(p} = 24 046 —;:I%; g — IAOTHOCTD  KOHEHCATA, krfm®, My —
MOICKYIAPHAT MACCa Kol elCaT4, KT/ MOk,
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Tatauma IV9

PeSlebTaThl HCCACAOBAMHAA H oﬁpaﬁuma NoayueHHE X
AAHHBX [A30KOHACHCATHONH CKBAKHHL

aQ, 1Y P E) # *

Pewud | pg, KTefem® | oopn gy ii['C,-"‘(lj!J;\«Iz Apy; Ajp= ‘ AH JAp,,
1 299,8 Al 311 — — —
2 275.8 133 33,1 - — —
3 260,9 161 70,0 10,0 7.08 0,703
1 23,6 201 100,3 11,3 23,33 | 0,579
i} 204,4 210 126,5 i, 5 27.5 0,413
& 163,0 215 137,49 NG 30,583 [ 0,396

Hpusep. OnpefeanTs Gaz0BYI0 NPOHHLACMOCTE MR TARE O PeyabTATAM HOCARLOLA NN
CHBAMMUR € HCXOANMMH NaluwiMn: pp = 330,% wrcfew®; p x — <70 xrejem® mpu gy =

= 40 wrefemd Jlandbe 34MCPOB HA OTAeTBHHE DEMHMAX NpHEeIeHl B Taca, V.0,
1[0 pesYasTaTaM PacueTOn TocfpoeHw: puc. 1V.23, yo EnTopomy onpefedens , =
- b44 Toe, M eyT npn Apg == 80,9 grefem?, B pHe, IV.24, o koTopoMy onpecacun Ay — 0,75
H By == —0,0046. _ B
PacchTa_B po= BB0,9/550,9 = 0,7884; n (440,90 — 0,93; z (260,9) = 0,95 € {260,9) =
= 000018 u v (260,9) = 0,15, Buuncagen Fp(0) = 0,714

fl, rwic. o 3/ cym

. o — — Puc. 1V.23. 3apucumMocte AeGura 1‘;13.;\
l ‘J/‘ . aT OenpeccHH Ha TTRACT
1801 — ° R
/ Pac. 1V.24,  3apucumocTs Alf -"IEAPSI
10— — ___7{ ot Apy;
Q .
10— 7 l'
| A ' '
88 /, i - i
|
/ f X i .
g | | | , [ !
L/ R B (AT dpgi,xecfm" 20 A A &ft

4 P; i fim?

ngygaa' 2. Japacuue nawana woHpencandd Oodblue ILAcToBoro M 3adofinoro
HABJIETHH, T. €. p3 <l pyua<l Pu.w. [IPH 310M DA olpencIends MILTPARHOHNEIX
RAPAMCTPOR TINACTA PE3YALTATH HCCJICAOBAHIA ofpafaThnaioTea Mo POPMYIIC

QiApay =2 A-1 BApy; =D (Apy;)2, (1V.6%

rae 4, B, D — noctosnHse koadhuliienTol.
[lopagox onpefeNeHUst TApaMCTPoB WIACTA CIeayoutHi.
[lo RaHHEM HCCICAOBANKA ODPEAGAHIOT APg; — Pun — Pai.
CTPOAT 32BHCHMOCTD O."’{‘\pgﬁ ot Apag.

MeToZon H3IBPEHNEIX TOUEK Wil HAWMCHBIIHX KBAIPATOS ONPELEsIOT LGETL ]
maentel A, B, D.

TIPOBOJRMOCTE IACTE ONPEACTRIOT MO (opaye
RAF: (0,) _ 18,43p47A2 (pna) Taa In Ry
W (Pra} TerPra R’

(1V.76)

rie Fr (6x) —oTHocHTeNbHaA (asoBasn UPONMIAEMOCTL AR TA32 HA KOHTYPC DMIACTA.
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Tafaal

PeayIbTaThl HCCAGAOBAHHA H 00pafoTkH NOAYHEHHBIX JAHHHIX

V.10

Ap,, . ko (ol
Pewun Py, KLGfCM m\c‘;gmg L, QMS,*cy-.- }HAp PMJL
- L usr0 30,8 209,00 6,780 23,1
2 273,0 38,8 251,31 6,478 19,3
3 569,0 12,8 267,24 6,241 17
i b5t 56,7 343,79 5,154 7.6
5 234.8 77,0 318,19 1,522 8
DasoByic NPOHHNEENOCTE LIA TA3a ONPEAETADT Mo Gopuyne
. N ]
b P AT TR e tp) 1= Clpen) ¥
’ ATer P 1—C(p)¥ (p)
. 28 30 '
X [1 T—A—aer_A-(ap)ﬂJ . (1V.71)
G/ap §mese.m¥oym.
. L=t

20 287 *’/

7
300 /

/

40 1100 \—

/ HF—Z |
Puc. V.25, 3aBncuMocTh @ i
or Apg (7} W Q/ap or Apg () ol g

20 40Ap, krofom?

fTpusep. ONpeacanTh GAz0BY10 TPONHLACHOLYE LI rdss No peayILTATaM HCCJIIIEA%BBHHH
Ca30KOHACHCATHON CKBAMHHLI, NDUBEeHHLIM D tafa. IV.10, ecan ppg, = 311,8 kicjom®; p =

. RR 143
= 0,85, z (ﬂn.n) = 0,875, 1nt Rc = 1+5.
PesymnuTaTll ofpafinTKH NPNBCICHE 60 PR 1V.25. Tloayuennan upslvan aact A —
—o 8,1 T, MYcyT {Erefen®)y; B = - 0,0473 Tuc. wP/eyT (Kre/oM®)E,

PaccyuTduuue no ¢opmyns ([V.71] snaveHHA dasoBod  BPOUHLAEMDCTL Tl

B Tafa, IV10,

PEBLCHE



[JIABA V

FA3OTHAPOIUHAMUYECKHE METOAB!
UCCIEJOBAHHA CKBAKHH
NPH HECTAIIHOHAPHBIX PE)XXHUMAX
¢UILTPALIHH

B nactoamee BpeMA HCNWIBL3YIOTCH JBA METOJA UCCICAOBAWHA TA30BEIN CKBAMKHI
MPH HECTARHORAPHHEX PCEKHMAX ((WILTPALNH:

1} enathe KpuBHIX Bocctasopaensns zaboitnoro paiesds (KB} uocae sakphTia
CKBAMKHIL;

2) cuaTHe KpHBLIX cTabnauaansy 3alofinoro nABICHHR U geGUTa HPH OYCKe
CKBAKIHW HA ONDCACASHHOM PCiiuMe,

DTH MCTOEl TOSBOJHIOT OUPEACTHTE IPOBOJIHMOCT:, TLE30NPOEOAHOCTE, IOPH-
CTOCTE ILTACTA, 4 TAKIKe BLIABHTH 30HLI C Pe3KC BLIPAXKeHHOH NeoanopouocTsio, Ha-
xonamyeca B of14acTH APCTHPOBAHAA HCCICLYCMOIl cKpamuisl, COBMCCTHOC HCIIOIR-
30BARNE KPWBLIX BOCCTANOBJICHHA 8 CTAlHAHIALNH JABICUUA [D03BOJACT OHEMBDATE
TAKIKE USMEHRUHC MTAPaMeTPOB IJIACTA B MPilecce PAGOTH CKBAXKHUHE (OUHIMCHHE TPH-
satoftHoll 30mel H T. A.).

V.. METOAbl CHATHI H OBPABOTKH KBj
V.1.1. Meroauka cHatus KBJ

Mepex cnatined KBJL cKpakuty NogrIOMALDT K TA30NPOBOALY KK TA3 BHITYCKAGT
B atMocdicDy, TMPH 3TOM PelUCTPHPYIOT H3MeHeHMe JaRdedHd HA FOJOBKE CKBAMHHL,
B 3aTp¥GHOM IIPOCTPAHCTBE M RA w3MepwuTene jJefiHTa,

IMocae cTaSnauzanui H3MepAOT YCTAHOBUBINKCCA IABJEHHE, TCMDEPATYPY H ne-
OuT, 3aTed CKBAXKHHY 34AKPEIBAIOT # PCTHCTPHPYIOT HAMCHCHKC RAENCHEA M TeMbepa-
TYPH HA TI0BKe H B 3aTpyBNOM MPOCTPANCTBE BO BpeMenH. B 1eX olyuadx, Korma
paGoTa CKBaMIHREI MePei OCTAHOBKON XAPAKTCPUIYCTCA YACTOR CMeHoH HeyCTAHOBUE-
IAXCA PeluMoB, #eolXxoanmo PEKCHPOBATS YKASAHHLIC TAPAMeTPH Ha BeeX Pekumax
paboTH M ocTauosok, ppepmectsyiowsx custiio KB/, B ckpakuHaX, Be smeomsax
3aTPYBHOTO MPOCTPANICTEA (UPH OTCYTCTEHY ‘DOHTAHHEIX TPYG, of0pynoBAHALX make-
pAMH M AP.), 8 TAKMEC NPH HATH4MH B CTBOJIC CKEAMKHHLL 3HATUTEILROTD KOJIWYECTBA
xuproctd, KBJL nom&HEl CHEMATLCR BA 38008 C NOMOMEIS RIySHNubX MAHOMETPOB,
Casrue KB/T na 3a0oe NPealoyTHTaaslo Bo BCeX CIyganx, 0CoGenno B BRCOKOIeHHT-
HBIX CKBAWHNAX, DAfoTAOWMX C MANHVA JeNPecCHAMH M BCKPHBAIDIUMX DJIACTIA
C BHCOKOH TeMmDepaTypoHl,

Tlpu cuathin KB/ na yerbe zadoliisle NABIENHT ONPERCTIMIOTCH COTIACHD METO-
nAM, HaMoXenumy B Taase [11.

V.1.2. Merount odpaborka KBJ

Jan obpaforkn KB/ cyuectByer HECKOABKO METONOE, OUPeJedsliOunics mpH-
HATLIMH TParmHYHLIMH VCIOBHRMH, 4 TAKMKe POKHMOM PafoTE CKBAKHED J0 DCTAHOBK M,

TIpH pCLUCHHE YDARHEUHsl, ONTRCHIBAKUECTIO NPOLRCe BOCCTAHOBIEHNA JABILUHS,
HCIIOAB3YIOTCA ABA BHAA TPAlHUubX yCIoBHH: fccKoneynbifl miact u orpaHuyenuLii
ITACT € NMOCTOAHREIM NaBJIeRHeM ua KoRTypo.

Dopuyih, Doaydedyble I8 GeCKOHEWHOTO [LJ1acT4, NPHMENAOTe B TCX CaIyTafaX,
KOTZA B NTPOLecese HCCASOBAHIA CKBAKHHEl TPARKNI 06JaCTH ApenpoBaRHA Re CKa-
3BIBAIOTCA HA [OBEASHRE 3TOH CKERAMMHEL
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Ofipatorka KB aas Geckonemioro mIacta B 3aBMCHMOCTH OT yclomif paboTu
CKBAMKURE A0 OCTAHOBKH OCYIUIECTBAAETCH CACAYIOULHMH METOAAMHE.

B cayuae, koraa epemst padioTsl ckpamBHW T jo cnatea KB sraunurelblo
fonbie BpeMeHlr BoccTanopaeHus napacuus { (nocratowno T = 204), KB otpaGa-

TEIBAETCA Mo DopMYIC
pr=at Blgt, (V.1)

2.25% o
o —p o’f'ﬁlgm—FbQﬁ:

%= Rpna/Mdn ' (V.2)

TAE Paps fl2 — HAMANBHOC (NEpHen 0CTaHOBKOI) B TeKymee 3afolinoe paBAeIHsT COOTBET-
cTBenno, wkre/em?; £ — Tekymee BpeMA BOCCTAHORJICHHA IJaBmensa, ¢; (fy — JeuT
CKBAMHIE IIepel, ocTanopkol, cmi/c; » — wosddmuent neesonporoinocty, cubie;
# — NOPUCTECTE, ROJH CARNKLBG & — Koa(upriigent apywiennol dopuyan (IV.1);
h — sdpexTHBHAA MOIMNOCTE TMIACTA, M;

2,3Q0 s T nnZoadar
= . V.3
ﬁ 2:[--{’}1?‘(:"[ ! ( )

Wipa — BASKOCTL TA3a B DMIACTOBWY YCIOBHAX, cll; zpn — KodQuIHenT cBepXOKH-
MABMOCTM TA3A NPH ppy M IJlactoBoll  TeMmeparype; Tor = 203 K, par=
= 1,033 xrciou®

Han ofipatorkn KB no dopuysie (V.!) ce cTPoAT B KoopRHHATAX pl ot Ig ¢.
Tloayuennufl mpy 3ToM DpaMoanpedREIA Y9aCTOK OTCCKACT HA OCH OPIMUAT OTpe30K,
PABHWIH 0, M HAMEeT YTOJ HawIona, TanreHc Kotopora pasen . Ilo natnennsm ¢ # P
ONPEICIAIOT CARSYIOIHT TapaveTpH.

[Mapaverp MpOBOHMOCTH NAACTA

ki : 42,40 pucT nafnn . (V.4)
i BTer
MMpy H3pecTHOM KoddipuliyenTe b napaMer] x_,-"RE_”p
- [+ A 2 bQ?
o —0,445exp (2.3 SR T, (V.5)
RZ . np p /
Ilna coBepuienHofl CKBAMHNK! KOSMDUIHCHT NHe30NPOBOIHOCTY NACTA
o—pt g — b .
%= 0,445}?%@)(])(2,3 350 0) {V.6)

H mapawserp mh

kh fon [ a_pzﬂ—an) 7
mh— 2,25 20 _PIL_ oy (dz,a AL (V.7)
poRT 3
MAK npM HIBECTHHX Hapauverpax khlu &
o R Pua (V.8)

W H

Tpd n3apecTHoM KO3p(HImenTe Mbe20nPOBOANGCTH: TpHBefeHHLil paguyc cxBa-

TR
o — pip— bQF’ .
Re.mp = ]/0—;5— exp (-_2,3 — | (v.9)

£

u napamerp & = C; + C,, XapaxkTepusyomyi COBEPWEHCTEO CKBANKINEE H COCTORTIE
npusatofinofl somel, cormacko 0, IV.2.

151



Tag. 7
OGpaGotea KBJ| no dopmyae (V.1) afawna V.1

i g ¥ Paarp: KTefon® Py RICHuME pi

0 — 1507 170,0 B

-~ 30, 70, 28 900

30 473 15,7 200.0 £0 000

fg L7 1831 209.2 45 200

120 2,079 184.3 21010 16 B0

2,255 Lgg.9 219.0 47 960

300 2177 191,3 22,0 19 250

600 BI77E 192,3 223,0 40 730

, 900 2,954 199.3 2233 19 860

72 5,857 L94.7 2214 5O 360

25 200 1,101 1452 226, 1 51 130

29 500 1,598 196,0 327.0 51 530

75 600 1,878 196, 1 2272 B1 620

182 000 5.210 195,4 257,6 51 800

248 400 3,391 196,7 2280 K1 080

601 200 5,779 197.5 2288 32 350

1112 400 £.047 157, 228,40 52 100

1 285 200 6, 107 198,0 2293 52 530
o 'B'(ggpmy.uax (V.4)—(V.9) npunatsl exenyomse pasuepnocti: @y —— B THC.
wieyr; T —n K (T, = 293 Ky Ehfw — 5 O-mlell; £ —u L wiRe me — B lg;

h—ewm b —p (cyritoc. w92 R, — B cu, b

3 Hpwsen, Tlocoe paboTl CRBOKENE #a YCTRUOBHIIICMCH peRdMe ¢ Aeluron . —
= Tdt Tme. MeyT npw p_ = U005 mrefew® T = < s S po-
cipa 1 bt ==d ciey g = 203 K cuara KB b satpyfuod npo-

paductee. Ilpn oCTp:at"amKe NCCICADDANNE MCTOAOM YCTAHOBMBIIMYCS oThopol  ToaAYucHo:
a=18,0 eyriTuc, % =003 (cyT/ThC, At g2,

2w Papuye cHDamuub R, =10 o
KoshULHCHTE  nccopepwenctea O =
sl o =1.3; 0 =0.3% Melofibic AaHHWC KBA
v - L S w ofpaboTka o dopuyme (V.1 TPHBe-
RS [ Aemer o vada V.iwwa pue. V.1
; b B peayawTare ofipatioTKH noayye-
b e | . o 4 Moo o=48 000, B = 825 [Io dopuy-
v A] nam (V.4 —(V.9) pacctuTaBaeM mapa-
| MCTPBE:
b
r Kl R Sigt khl.-’p, = 42,47541,033 303

Pue. V1. 0BpaGoTra KBE no dopmyae {V.1) x0,82/625.293 ~ 44 8 IT.m/cll;

r . 48000 — 28500 —0,3.7542
R o = 0,445 exp (2,5 B ) 8046 1/c;
Re.np=10-¢7"%' = 1,959 cm;
w = 804,6.1,9592 — 3088 cm2/c;
kR pun 295 .
mh = TR 44 80} 083 332,95 em == 3,33 u.

Ourpaﬁo-rlia KBl B cayuac cousmepuMocTs BpeMelE PadoTh CKRAXKMHE JI0 00Ta-
uosKy T ¢ BpeMcHes soccTanonaeras ¢ (T <7 208) TpoBogdTCR o dapmyie .

. T4t
Py = ppn —Blg ——, (V.10)

rie T -— BpeM#t pafioTh cKBauuL Nepen cHstuen KBJI ¢ neGurom 2. C.
puMerenne dopuysn (V,1} B 9ToM CIYyae HCKAMKACT KOHCYHBIA YHACTOK KB

W MOXKeT OPHBECTH K OIIHGOYRLM BLIBOAEM ¢ DARAMCTRAX IJIACTa M €ID ORHOPOT-
MOCTH, ’
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P =g ——

Jiia  onpenedenun  Kosdmwenta £ KBA  crpoutca B xoopasnaTax

=

[Mapavetp kA/p onpenenserca no dopmyae (V.4). IIpd HapecTHOM TLIACTOBOM Ja-
BJCHHH TIPHMOJIHHEﬁHbIﬁ y'—laCTOK MO OQHO3TAT D IIpOBCCTH Kax KEIC.HTE.UBHY[O

T4t
g KB/ u3 Touks ¢ xoopiuHaramupi=pl nldg —-—j_—: 0.
Hpusmep. Tloche pagoTh cKewmumsl B TelciHHe 18 0 ¢ meburom Qp = 103 The. w8/CyT
LHATA K[:Ul_t[:a yoroe, Hexoauue guadec D08 pacuets sabofivels fapachuil cacfywline: Lo=-
= 1450 M; p -« 0,62; fop — 116 Ko oM® Trn = 51 K; T'}__ = 273,85 K; gy 0.7.

Ofipadoria KIJL no dopwyae (V. 10) nfmne:m}[a B TaRI. V.2 u Ha pHe. V.D,

Tabawupa V.2
OdpaGotea KB no gropmysre (V.10)

Paatp: el 2 T+ ¢ T4 ¢

A Krojen By BTE/CM £s ; 12 7
0 63,5 73.3 3 /7l 10s1 3,00331
B30 6% 4 20,0 6 400 1091 3,033
120 1.3 ga,n 6 757 54l 2,7352
180 3.8 83,9 7 039 A6l 2,557h
30 0 87,7 7681 217 2,3365
420 79,0 al,2 8 317 168 2, 1903
a00 53,8 95,8 a9 177 109 9,03874
720 84,4 97,6 9 R2G al 1,9590
a0 57,5 11,5 10 302 73 1,8633
1 020 89,0 103,1 10 629 iR 1, 80496
1200 81,0 105,4 Ll 109 35 17404
1 AOD 95,0 110,03 12 16a 141 1,3154
_ 1800 98,0 114, 3 1% 064 A7 1,5082
2 100 100,41 117,0 13 6840 38 1, 5024
2 408 102,3 114,3 14 232 28 472
3000 105,5 123,0 15 129 u3 1,3541
3600 108, 0 128,2 15 924 19 1,2788
1 500 110,40 129,35 7l 15 1, 1875
A 400 LE2,5 135 17 2g2 13 1,1139
i 300 114 13,8 L7 336G I 1,0531
7 200 11,8 133,1 17 718 10 1, 0000
4100 113,5 133,0 15 325 8,71 08100
9 000 L1G,7 1346,1 18 603 7,75 0, 85893
10 800 117.3 137, 1 13 784 7,00 0.8151
12 400 1183 138,73 19 127 6, 11 0,7882
14 100 L1&,9 138,9 10 203 A, 50 0,7404
16 200 119,49 136,58 19 544 3,00 0, 6000
18 000 120,53 140,89 14 853 4,60 0,668
27 000 121,2 111,49 0185 3.40 05315
30 600 122,0 142,9 20 420 3.1z 04042
000 1ae,h 113, 2 20 500 2,8 0,1172
62 100 123,0 141,0 Uil 734 2,01 0,30u6
195 200 123.7 1141, 8 o0 967 1,33 0, 1239
369 000 1240 115,2 21 OB3 1,17 0,0882
646 200 124,2 145,4 201 141 1,10 0,0414

[To npAMOAHICAHOMY YIacTHY Onpemciden xosbdupnment B — 1490,

[racounThbBaed 0o dopuyae (V.1) TapaMeTp upoBOTHMOCTH NJacTa:
Ehip =42,4-103-1,033-281.0,7/1490-293 = 2,04 Ji-mjell.

cDOpMy.TIbI, HOAYYeHHBIC K18 OFPARHYEHIOrD IMACTA, MOXKHO HCMOML3IOBATE B TeX
LaIYy4asax, WOria B npouecce HCCTeloBauMs CKEAXKHHLI BA €2 MOBelCHHK CKASHEAIOTCH
YCOMIOBHA HA TPARNNE IIACTA, TANDBEMER, s paﬁoTe CKBAMIHD B ILT4CTE ¢ MAJIBMH
pasMepadH WK IPH BAHAHEH paC}OThI COCENHUY CKEAMKHH.
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O6ipadorka KBH nposogured no gopuy.re

lg (P — P5) = @y — By, (V.11)
rie
oy = Ig 1,11B; (v.12)
j— K . T L
Bl -_.2,51 ?ﬁ‘—, ) (V-.ld)

Ry — panuyc xouTypa, R4 KOTOPOM pap
CTORHHLIM.

J1a onpencacHas oy ® By KB crpourca s KOOPINHATAX
Upumenenne gopuyas (V.11} wacto orpanuymn

JCHEE BO Bpeya cuatéa KBJ] ocractes mo-

@ Ty
lg (pn.n - ps} L
ACTCsl HEH3BECTHRIM pr;. B Taxux

-
pa- 163
. . —_—— PHC, ¥v.2, OGpaBoTka K81 no dopmy-
o - ac (v 10) wspiadfe o
B g
u“.;-:-___-‘-"‘"-v
T
)Oc. ) Puc. v.35. oGpaborka KBJ 5 orpami-
a., Yelllom paacre
o
a
e %9 (pir=p3)
7 - qjt.oﬂ ’ %
Te - | 4
"y ‘.
b Fos 8 \
g ; z 255 g 5 ¢0de

CAIYYARY CAEAYCT HCMOJb3OBATE NPHGIIIKENIEE METONH ONMPeACIeh A fiyn, TAK Kak
npamerenre GopMYAL GecKOHCHMHOTO DNIACTa AT PaceMATPHBACMIIX yonoBHH HCKa-
MacT wouewnnll yyacrex KBJL # jaet mcBepubie 3paucuid HCKOMBIX NapaMeTROB,

Henoanaysa noayuermbfi B peayiabTate obpaboTky KoachPHIUEHT oy, no hopuyIe
(V.12) naxopuM f, a saten mo dopmyaam (V.4)—(V.10) raxonuu cooTBeTCIBYIOIHE
napaverpli niacta, Jononsaresnno mo kosduimciry fy, onpenensen

#!R: = fi,2,51, ) (V.14)
kh

V= mmh®Rl = 7,88. 10~ e _EI:L , (V.05

H IIPH H3BCCTHOM

7.7- 10‘“Qumennz

e e : V.16
ﬁﬁlRﬁTc-rPﬂT ( )

I1e V — oftem II0POBOIC NPOCTPANCTBA fpeHAXKOR z0nb CKB&HHIY, M3

mh =

Hpusey. KB cugra nocle LAMTeIEHG pABOTH CKL 2 muptl ¢ AEGHT M QO = 1030 Twec.
MI/CYT mpu Pom = 234.2 xrefex® u Tmn = 303 K. '

Hexoaulie pansne w ofpadorka no dopMyac (V.11) TEMEETess B Tafa. V.3 v ua puc. V.3.
B pesyanTaTe ofpadoriy OodyueHo oy == 3,12 i, — 0,926 1€,
IMo gopmyaam (V.14)—(V.16) paccuayTheacM NAREMETpR:

! a1
kh/p == 42-4-1030.1,033.303 0,82/1187.993 = 32,2 1. m/cll,
/Ry =0,926-1075/2,51 =0,369.10"% 1/c,

234,2

e " _'1‘: —_— - E
V =7,88.10-1.32,2 57996 07 = 6,4.10% MY,

Tadaounga V.3
Mpamep ofpabotkn KB/ no dopuyne (V.11)

il . ) , 2 2 2 2 23
S R I R
0 10,0 184, 2 - — -
10 159,1 1830 33 mE0 21 260 1,507
30 136,86 1ul,8 A 70 18 060 1,5557
120 183,68 211,46 44 770 10 050 14055
1 50 188,86 217,40 47 090 7760 3. Ra0g
G100 1494,1 2230 19 820 5 030 3016
7200 195, 1 227.8 51 300 2 a5l X478
21 600 199,2 g 5o 140 24100 3.3820
TO 200 vl 7 230,58 ERIRLL 1 5490 33100
115 200 2043 231,41 53 5350 1 320 31910
nOE 200 201,49 RN 33 941 alo 2:%600
295 20 2023 232,7 54 160 390 28400
381 600 2027 U0 a4 290 560 2,748y
158 000 202,49 233,2 54 4RO 170 2,579
380 000 203,1 235,56 34 320 a0 UL 5100
680 000 LA 234.6 531 570 La0 2,447
813 300 2031 2355, 8 54 350 200 2,017
986 100 203,58 PRERY 54 7L 140 2, 1481
TIPHHHEMHS RK = L00 M, moJayand
7,7-10-3.1030.234,2. 305. 0,82 -
mh =5,i)5 M.

~ 1187.0,926-10-9.293.1,033- 25+ 10
Onpenenedue NNacToBOTG fABJCHHS

Tpasuunoe yoaopue — Geckoreyunit maacr. IMpy yerosan T < 20f B Geekorreu-
HOM TLIACTe JIA enpeieacissa maacTosoro gapiennd KB ofpafarmpawres 1o dop-
myde (V.10), B atoM cayuae npH 2KeTpanodfnsH  MPSMOTHHCHAUOTC  YyacTka

o lg _;il- =0 anaueHe pi = Pi.rr

B KauecTBe npHMepa paccudTaeM ILTactopoe Jabiachue no KB, npupémennoi

E Tada1, V.2 u na pue. V.2, Kax Buano w3 rpadka npu lg =0 p2 —

i

= 21 200, orxyaa pg;, = /21 200 = 145,6 krefow?, Mamepennoe smavenne Pan =
= 146 kre/eme. Torpemuocts cocrapader < 0,3 %,

B Tex cayuasx, Koraa BPeMs paBoTE CKBAKEHLT 10 OCTAHOBRKH BeaHKO (T 2 20 £,
KB ofpafatusaiores me dopuyne (V.1), Tlpn $rom DiacToeoe paBienuHe nupene-
NAETES TYTEM SKCTPATOMALN R TpAMOTHIcHTOTo yuacTKa Jo g £ = g T'. B 270# touke
pasyHila MeMIy pi, ¥ KBAJDATOM TeKYIETo 3abofiHOTO RABACHMR pi, COCTapafger

2 7
0,30, 1. e. py, = p5 T 0.30.
fTpusep. |locac patoTi CKBAMWKE B Tegesne 90 ¢yT ¢ INCTOAHHEN TeOUTOM CHETy KB

Heucpenuoe ppy = 230 xrefem®. KB, ofipadoTanuaf b KoopflnaTax py — 1@ £, NPpueencna
ua pue. V.4, )
B pesyapraTc ofipaboTEM moayuedo o -= A7 200, [ == 900,

p2y =52800 (mpu Igf =g T = 6,238).
pnn = /52800 1 0,3.900 = 230,4 xrejen?.

ChenyeT OTMETHTb, 9TG IIPK OnpefefeHHH DAACTOBOTO Kapiemus Goablive sHa-
qeHHE UMeeT MPaBUIbHEI BLIGOp metonnKd ofipadork. Tak, nanpHMep, DpH ZIuTes-
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i
P

uoll pafioTe CKBAKEUS 0 OCTAHODKY

i —_— — MOXeT HMETh MeCTO BAMAHHE YCI0-
E-n2gan ! i f
P _ ‘ BHH Ha TpaHaNe [pena>kHol  oh-
| e — JAACTH  CKBAXMHHN, #  JIPEMCHCUEC
NS B 3TOM CIVYEC METONd onpelesc-
THA prp 0o (POPMYIAM (eCKOREMHOTO
P R I L T -
d - WlacTa MOMeT DpPHBECTM K 3Haul-
J [ TCILHOMY 3aBITUIEHHKD P,
11 : FpanguHoe  ycaoBHe — KOHeEu-
& 2 4 Fig7 19t malt nmacr, Onpepcacmie raacTo-
Pre. V.4.90npefeacune nractoBoro maeaenss  BOI0 JABAeHHA B OTPAHHEUENBOM
noe KB Ndacre UpoBOAHTCHE B  CAeAyOLIEM
Nopaake.

ObpaBarsipaior KBJ[ B ®oopaunarax =g T+1

T+

B TOyKe g ;

0.

Paccuurmmaior y (1) no dopuyme

_ 2 o2
yiu)y=2.3 (pnﬂl —Fg )/ﬁ’
Tag Prai — nOCAEUICe H3MePEHHoe WH Ollpenelenice no KB/l snauente miactosoro

nawmaennd, krefew®; T — epems pafioThl CKBANKKHL Io ocTaHoBKH, T = Quan/Qy, ¢
Qo6 — CYMMapnuH OTBOP M3 CKBAMHUH CO BPCMeny nocae el GCTAROBKH CKBAMH Hb

— Onpegensoor p 1 pi?

Il

na BOCCTAHOBAeNHE NABJCHHT, QU — Acfur raza Uepen OCTANOBKOH.

g A
wroIg | '
|
ob o | . [
A o~
&“"“"I\.______ Wrasg &
zL a2 [ O
N !
u / \\ | :
o |oar \ C T
g5 b nos + Weasa A 5 -
04 b ; i P,
|
gz b+ goz / [
a7 Loos | |
8 A 7 & § t 20 40 by jog 200 408 g0

L

601 g6z 00 ges0! 02 0% g8/ ¢ & 4/

Jldl —=

Pue. V.5. Cpadue dyuesun & (w)

[lo prc. V.5 0o nafigentony ayauenno # (&) onpegennior .
PaccyntwraioT naacToBos TABICHHC IO dopmy e

_ 1 e p
Pon = Poal — m' .

Tpunep. B cxpamume, patovaBued RO OCTAUOBKY B400 u, cuava KB, [MaacToboe
AABICHHKE TICROT DYCKOM CHBAMUIE OLID Py = 240 Krefep®, OnpefeddTe NACToboe fABIEHHE
R MoMeuT cuatd KB, cuuray TpaniiigpM YeIoBHCM OTpAHHUEHHHY miacT.

PesyanTaTl pacdeToR H NCXonlibie Asnmne KB UphpencH b Tatha. V.4 B ua pue, V.6

f'f‘l’Hi‘iEl NOMyyaeM LpH g =0 p;g = 56 200, B = 1334

F
i

Tabanuya V.4
O6padorka KBJA gna onpegersensua miacTosore GaBAenHf

2 T+ ! T 2 T4t TH1
f. 1 fa -——;i_—' lg ¢ o P3 i 2 j
9 3l 830 2701 3,131 | 104 54 290 44,3 1,666
6 52 410 a0l 9,956 130 34 380 57,9 1,579
g 53 2610 219 2,310 | L6l 54 520 30,8 1,489
32 53 530 151 9,179 | 189 51 570 26,4 1,122
58 53 040 23,8 1,023 226 51 650 92,2 1,346
22 54 150 54,5 1,774 274 51 710 18,5 1,967

|

Puc. V.8. OGpaborika KBI nra oupefenenwn g
PaccyuTidBacM 7 (i) 942 "'[‘200) 93
{ — b ]
- = Y e BT,
b 1333
Io pue. V.0 Haxofums o = 0,25
[TiacToROR AABJCHHE DATHO
1 333
- /24(]2 o ———— = 235,1 krefem.
Poa -l 2.3.0.%5 Ire;

VY.1.3. Bauanne pazavuubix $akTopor
t Ha dopmy KBI

Paccuorpenbnac meronsl ofpadorkn KB/T moaydyeHel 1ast YCICBHH MINIOBeHNOTO
3AKPUTHA CKBANHHE, paboTaowel B oINopoaHoM MacTe PN CTALKONAPUON pacnpe-
aeqeHRE ABACHHS IO OCTAHOBKK H H30TePMHuUECKOM NpONecce BOCCTAHOBAGHHS Ja-
Baedla. Kaxk u3DeCTHO, B DedTbRMX CKBAaXKHHAX COOMOJeHMe BCeX 5TUX YenoBHA
rregosmokne. 1lestomy KB, npeofipasosanmbie B KeOpAMHATAX COUTBETCTBYIOIIMX
METOIOB, HMEIOT, KAK Mpasrio, PopMy, oTiavamuyioca oT npaMold, TIpr sTom ucka-
sede opyn KBJL MoMXCT TPOHCXO0AWTE N2 pa3HBIX €€ YYacTKaX B 3aBHCHMOCTH
OT TOre, KakKaM hakTopoM 0HO BBI3BAN0,

Hexamende opdn navalbHm< yuacrkos KBJL weryr BLISBaTh Caegymongc
daxTophi.

Ilaguuye DPHTOKA rA3a B CKBAMHHY [OCAe ee 3akpHTHA Ha ycree. IIpu stom
HAYAMBRHH YUACTOK OTKAOHAETCR BUH3 oT npaMofl, KAaK IloKasaHo Ha pHe. V.7, .
KB]L nayusaeTcd, KaK OpIRHI0, M3 TOUKH ¢ keoppHHaTaMu lg f= 0w pl = p‘il o
O6padorka Takut KB/[ ¢ yueroM nputoKa npueciena & . V.14

3HayHTETEUOE OTaxuRE TAPAMETPOR lpusafofinoll 20HLT oT NapaMcrpoB njacTa,
B TOM uyxCaIe yXyIODCUMc WX B Desyablare BHNAAGHHA KoHAeHCATA H YAYulleHnsxe
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nocie padoT mo untenckdukaniul, Ecaw npopoamuocts nprsadofinofl sonm ayuime
MPOBOARMOCTH IIACTE, HAUATBRHH YUACTOK OTKJIONAETCA HBePX OT OPAmMOBR (M,
puc. V.7, 8}. B caynae yXyauendsX OapaMeTpoB npusabolHOl S0HL Haualbiisil
YHACTOK OTKAORSRSTCH BUN3 H Hueetr Bui, axamoriunnlii KBl ¢ BawnnxeM uplToxa.
TIpumenenue wetn10s ofpadoTRy ¢ YUeToM NIPHTOKA B 5TOM CAYY4c ne BRUPRMIRET
HAYAMBHLE YY4CTOK,

TexHomorayeekue NPHYHHL, B TOM Ylcde:

I} sanasnpiBanyc 3aKpMTHA CKBAMHHIL RA 3a0C 110 CPABNENRO C NAYATOM OT-
cueta Bpemens, Bpema sauasauisaung f; noayu4ercd kak Toyka nepeccycHus JHHHH
P3¢ ¥ KpuEofl aKeTpalodHpoRAnol IKHEK HAYATHHOTO YYACTKA, HMeoWCro 00mgHo

a ] f. é

2 2 2
23 A3 It a3

- 7

ig# Iyt Iyt 1723

{g? yt igt

Puc. V.7. BanAnue Dasauunmx pakTopos na dopmy KBJ

TOUKY neperata. KosddmiuenT o B 3ToM cayvae 1o0seH onpelcIaATLCH npy f= ¢
Bun KB nokazar uva puc. V.7, & ¢
2) cuatne KB B douTaHHMY TPY0aX miay SKCOJIVATANBOHNON KOJlonHe® 10 KOTO-
phim CKBAXHuA pafoTaia 10 octanoskd. [pi atou nepssie Touks KB moryt 6mth
SHaYHTRILNO UMe, UM Havasdblice safofinoc nabaenne p? .. Hamamsuwii vuactox

XapaKTepulyercd Boabol KpyTH3INOH, B ocobennocty npy caarun KB nocae npo-
RYBKH ¢ acOuTOM, Gau3wkuM K cpofonHouy (om. puc. V.7, a),

OcHoBRbMY QaKTOPaMH, HCKaXKAIOMIHNMH dopMy Koneunwx vuactkos KB, ap-
JROTCA CASIYIOMMeS.

BaMayne rpanin MmIacTa, T. e. COOTBeTCTRUE TIPHHATHX NPH ofpafoTke rpaumy-
MEX YCIOBHH XAapaKTepy padoTh CKBAXIHE B mporecce Hocdenomanud. Tak, Ha-
npumep, npu obpadorke KBJl cxkpaENIH, paloTH0UHX B YCINBHAX OTPAHHYenuClo
naacTa, 1o $opMyiam GecKORCMNOTQ ILTACTA, KOHCMHBYI Y9acToK HCKPHBISCTCS
{cM. pue. V.7, Y, i

HensotepMuirsHocTh  HPOLECCA BOCCTAUOBICHHA JABJAEUMS B BRICOKOAEGHTHHX
CKEAXKHUAX €0 31aYuTelbHol pasineill MKy cTaTHYeckol TeMmiepaTypoll wa saoc
u yeTbe. B rakuX eaydasx, npu eratag KB Ha yetbe neydeT nponecca crafuanaanas
TeMIIEPATYPH MOMKET TPHBECTH KK K 3AMCTHOMY HCKAMCHRIO POPMB KONCTHOIO
yuacr¥a (e, puc. V.7, ), Tak # K HIMEHCRUIO er'0 NAKIOHA M CEHIAUNDLIMYE C 9THM
OUIMOKAMM B OTPERCJICHHYE NADaMETPOB I11aCTa.

Hatwune B 0GJaCTH IPCHMPOBAHNS CKBAMHIN 30H C PENKO BHPAMENNOH He-
GNHOPCAHOCTRIO, B TOM YHCIE HCOPORHIAEMBIX 3KPANOB, 305 BHKARIREABEA, COPOCOB
H T. A. ®opva KoHeudwWx yuactkos KBJI B sasrCcEMOCTH OT KONDUTYPAlEE U YHCIA
SKpawop, a Takme Metogb ofpaforkH KBI B Hconnopoaubi¥ naIaCrax NPHACIEHH
E n.V.1.4, Bag KBJ noxasan ma pue, V.7, x.
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Hapyinenga pesiMa pafioThl CKBAXHUE el ee OCTAHOBKOH, cBazannbe ¢ Tex-
HOJOTHRH WCCeloBAHUL, NATPHMED CO CHYCKoM IMySHHURX mpufiopoB. TIp# 3ToM
MIMHA HCKPHBJEHHOI'® YYACTKA TeM GOJblIe, ucM GOJRIIC Bpema PafoThl CKDAMHIN
Ha H3MeHeRHOM DOXNUHMe. HOSTOMY AR HANeHNOTo ONMPCAedsiiis DapaMeTpoR M.I4CTA
Hanbogee ppaBdabio cnuvats KB/ nocie pafoTe na yCTadoBHBLIEMCH PRIHME,
B LPOTHBHOM CIyide NAPYIMEHHC PCIKHMA NHCoGXOARMO YYMTEBaTh Npu olpabotke
KBJL.

langmie NeCKoaIbKHY TMIACTOB € PAIHENSE DHALTPAIHOHHLIMH NT4PAMETPAMH.
B stom cayyac Bpema HAMATA BJIHAHMA TPAUWL ONpeaeaneTcd Nbe3ONPOBOANOCTEIO
AVYLICro TLIACTa, uTo otMedaercH Ha KBJL momoamurenbBbiv DPAMOIMACHNEM yua-
CTKOM, ARAMOTHYNO TEOAROPORHACTHE DO IINOMAIH,

Ipuseentnie hakTopr te oSyCAOBIKEART Bee BosMoKAme Popyu KB, rax kax
A UPAKTHKE MOMKCT UMETh MECTO COueTAHHC OTHEThILX (AKTOPOB K pasautiibe Jo-
HOJIRHTEALHEC (HaKTOPR.

V.1.4. Yuer BIHsHHS pasnnuHblx dakropor
npH 00padoTKe KPHBBIX BOCCTAHOBJCHHA NaBJICHHHA

¥yer NpHTOKd I'ad33a B CKBAXHHY
nocne €¢ oCTadHOBKH

HeofXoguMooTs yueTa TpHToKa BO3HHKAET, KaK NPaBanao, B TeX CIYuanx, Koraa
OH DPOIGAMARTCH B TCUCHHE LIHTEABROTO BPeMCHH, UAmpuMep, B MaJOaefHTHEIX
CKBARHHAX, & TAKKC NPH HEBOIMOKUOCTH NOJyUeRHEA H OGPAGOTKY KOHCYIIHX yua-
crkod KBT.

Jlna obpatotkn KBJ[ ¢ yueTom npuTOKA HChoan3ywotea anddepenliaabneic
# HHTCTPAThUBe MeTONH, [IPEMCHEHHE STHX METOI0E K Pasnaunbiy CKEAKHHAM MTOKA-
anBAET, 4TO OUH JAT B UCKOTOPRIX CIyyanx pasnule pesyasTathl. TloyToMy a1a pac-
yetoB, Tpelyioumx G0abinol TOUHOCTH, B QCOBENNOCTH fa HCOTHOPOAMEIX ILI4CTOB,
WeTatedih 0 DPHMENATR MeTO DI OGOHX THIIOB.

HmKe npHsogatea metoadka ofpadorey KB ogauy A3 MeTOI0B KAKAOTO THIIA.

Hudepenyuarbnstd semod, Odpaborra KBJT npoBopytes no HopMye

o n

Py —Pa
- e = £ v fL17
T—q(Q ot Plee v
e 2 25
oty = B lg -ﬁz—"— + 503 (V.18)
c. np

E—V (6 .
o =L it . V.18
I YR V19

T acldore ~ ~

Vi = CTESNE £ — : V.20
3] ZenTeppar lp () —pol (V.20

T dp
A = CTECKDB 14 ; (\.1_21)

9() chTcha'r dt
P =(ps + py)i2; (V.22)

V {f) — ofheM rasa, HOCTYNHBIETO B CKEAKUAY 34 Bpeud f, em®; g (f) — npuToK rasa

B CKBAJKMHY B MoMcHT £, cvble; p, py — Cpeluee naBaerie B CKEAKIHE COOTBETCTEEHHAO
B moMeHT £ 8 f— 0, krefom® p, py — Ragietne Ha 3afoe H YCTHE CKBAKHHEI
B MoMeHT £, Kro/ow®: @, — fe6uT CKBAXKUHM Depel 0CTanoBKOH, em¥e; Qe pp — 00TeM
CKBAMEHEL, CM%,

Ilpu Hadgual GouTanubX Tpy6 Qoyp ohpeeasercd KakK Cymma ofheMOB 3aTpy6-

UOTO NPOCTPANCTEA M ONTAUHLIX TPYE.
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Ocransnie 0f03HaYeRHA T@ JKe, 10 H B dopMyaax (V.1)-—(V.9.
Beawunua dpidi onpeaeanercs npuGasKenso rpadmuecksM chocofoM no dop-
MyJe
dp P —pa, e p —poly,
a7 t, — £,

(V.23)

Hnrepean BpemedH fy — {; shifiapacTcA Takam odpasoM, utolul Touka { Gnna
UoCepeIMne MnTepBata, T, e, Af = (4, — 4}/2. B 3aBlcuMoCTH 0T Temna napacTasus
napIcHHA Af MGXKHO BHIOPATh OT UCCKOALKHX CeKYHA (M3 NAUAILUOM YUACTKE) 10 He-
CKANILKHX MURYT, :

g1 2545678810 w0t

| -
as / 1056 1¢)
O 1 23 45 678 &0
f‘"‘.""'l' I.-:, |I|I|I| II T Ly ._I. |"||' '." .
05 / L5 tecE)
g f 2 3 & 5 & 7 & 8 190
}_.I_._I.J!..I. I.":l'u'. I-..II "i.“I'lr'"'I"l'l'l.'l
' 1 5 2 19%egs
g P B f &5 & 7 & 7 i mtF
L T T N [N N1 A RER Y PR I P
T L L L B B | T r Tt L y _
as ? 25 z 25 wtpce)

Puc. V.8, Narerka G {f) aas obpaBoTin KB/ HHTeTpaaslieiM

MeTogom
Oﬁpatja‘rbm?aﬂ HOAYYEHHLIe PC2YNLTATEL rpagmucckll B KOOPAH-
Py Pi0 ‘

HaTax —qih0 lg @, no npAMONHHEHNOMY YUacTKy ONpeieamioT oy H J, 00
_ G

HOTOPHIM 34teM HAXORAT Te Ke DapaMeTpHl, uto ¥ mo dopuyram (V.4—(V.9).
Hamezpuavusidl semod, Oopatorka KBJL uposogarea noe dopMy.te

In £D (1) — — QuzparTna Hn _x - -2.31g¢ (V.24
2n [t ——m Qﬂ-kthT Ré np ’
0 _

Tae | — OPOAOMIKUTENBHOCTh BOCCTAHOBICHHA RABICHHST; f= nf — GeapasMepHoe
BpEMI;
n o i RE

{ .
D =J Ap? (F— 1) d0 (v); (V.25
3 2 Ran
Ap, = py — pag;
T — DaPAMETpP HHTErpUPOBAHMS, UsveHsercs or O a0 £, T = 1n: G {f} — Pyrkusa
CYMMEPHOTO IPHTCKA,

Han pacuera D () KB/l .rpentes B Koopngnatax Apl (f — 1:5 —G (_t). Jlaa
3TOTO HCMOAb3YOTCR MaNeTKH adcrcct G (f) ¢ oTMeTKamu mapamerpa ¢ (puc. V.8).
C loMOmhio TpadHuccKoTe MATTPMPURANAA HAXGEAT hiaomamt D () mo dopuymae
160

(V.235). Beaumma V {f) oupefcaserca analorHHIo nudebepeHIMANBIIOMY  METOLY.
O6pabotannan KB cTpoMTCHA B KOODJIHAATAX

b (8

o=

—lgf.

Ipu »Tom TAUTEHC ¥Iva HAKIONA npAMONuLeHHOTe YYacTKa paBen Koaddpu-
a r
guenty P, @ oTpe3ok, oTceKkaeMulil HA oCy OpARIAT, O,

L QUHpa'I‘ZTu_ﬂ 9 QV v o5
@ = AT, (V.26)

HId

‘o B
@' =a——oz In 2,25.

MTpusep. B cuBamnHe, paforaBuedl © aetnioy Gy == 79,66 The. MYCYT OPH pPpo =

-=20,04 wrefom® caAaTa KB/, KouuTpyuuEN cRERHAL: LHAMETD IKCMAYATAUROHHOl KoMOHHE
168 wM, TayOuna coyeRa 227 a1, saboi OTEPLITHH B WHTepBAje 231 —243 M, IHaMeTp 121 MM,

DhERTUBHAR MOLHOCTE k — 6,5 M, mopweTocTs mo— 0,3 E = 0,68 p=0012 cll; T =

= 80 K; T, = 286 K. KoshdMuHCHTH GHILTPAUNOHHOND COTPOTHBJACHNA &4 = 0,96, b —=
—= 1,6-10-* Hexopswe farsue KB # pg—p%u npuBegens A TafA. V.5, lipu obpiuborke
KL/l npuaare 2 = 1,0; T(:T = ]"C . OMGBCM CHEAMHHLL szmn = 4,25-10-% oM,

Ofpatorka ambdepeHiAAALHEM MCTORDM. . ,

PravileTaTul pacueton v ofipaforku KBJT npuBelenul B Tagn V.5 ¥.8 n oua puc. V.9,
Kag pugne By fadn, V. DpHTOK ridd B CKBAMHHY OPAKTHYECKH NpeKpatHICA yepes 3 MMH
nocAc SAKPLITHA, NOFTOMY AadbieRLiHE pacrter NpODOAKTL HOLETec 0B aani.

s cpaBHeHHH Ha Pwe. V. rnpHBefAeuLl pesyILTATL ohpatinTen KB des ¥4eTa TpUTOKQ

‘ 5 ;
B KOOPAHNATAX (pg:— p;g)— fir i, OueBlgrO, 4TO Koncuquwi yyacTol no oOnHM  MOTOAAM COB-
MafaeT.

F'z‘n'-"‘:‘f,' E JIT;’_P_;; , nt-nit)
altl ?n[t_'-’(il
’__ﬂn ) [

)

0 —- | : : |

L —
’ |

|
|

51

)

{1 1 2 I lg ja,l_qt

Puc. V.9, Oopaborza KB/l c ydeTom NpuToka.

2 2 1 f DY
JapMcHMOCTh. | — pg — figp OT lg & 2 - ———-L ot 13
-y

L

2 2
#y — Fall
3 or 1g ¢
1- 9 ()
o}
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Tadaouwna V5
PeayasTaThl McCACAOBRAHHA 0 0GPaGOTKH KB

i |
: B2 IR
£ oc lg ¢ 3 S Pe—Paal fc Ig¢ o LS| Pa—Pia
[y mz e m
=N =T o =T
0 — 17.76 18,15 0 240 2,38 19,16 | 19,56 3,82
G 0,78 18,34 18,72 27,04 a00 2,48 19,20 | 19,60 54,88
iz 1,08 18,60 18,09 <H‘32 350 2,56 19,24 | 19,65 56,55
18 1,2h 18,68 19,07 34,54 414 2,62 19,26 | 19,67 58,650
24 1,38 18,76 15,16 AT, 4T 600 2,78 19,32 | 19,72 54,74
30 1,48 18,80 13,20 39,04 1200 3.08 19,40 | 14,81 52,97
36 1,56 18,84 19,24 401,60 1800 3,28 19,44 | 19,88 64,53
42 1,62 15,86 19,25 41,43 2400 3,38 19,50 | 19,91 66,98
48 1,68 158,88 19,27 42,16 3000 3,48 15,52 | 19,92 67,81
54 1,73 18,80 15,30 43,08 S600 3,56 19,53 1 15,94 68,54
ah 1,78 18,92 19,32 43,83 4500 3,68 19,54 19,495 GB.04
90 1,95 19,00 19,40 46,96 6004 3,78 19,58 | 19,95 70,41
120 2,08 19,04 19,44 48,52 6600 &, 82 19,61 1 20,01 71,15
150 2,18 19 08 15,48 q0,09 7200 3,86 15,63 | 20,08 71,88
130 2,25 19,12 19,52 51,!5 TROD 3,84 19,63 | 20,03 71,88
210 2,32 19,156 19,55 583,11 —
Tattmuna V.6
Pacuer npHToKa rasa B ckBamHHY NocAe e¢ 3aKphITHA
=
&
. . 3 f)
., B P = dp an
i c fra HFEfoM Kre/om? ”l's‘zil f,—#, ¢ i o,
e
i} 17,955 — — -— — —
1] 18,R30 575 0,310 B 0,0016 0,230
17 18,798 0,840 0,340 12 0,0258 0,129
I8 18,875 0,520 0,165 12 0138 0,0615
24 158,960 1,005 0,125 12 0,0164 0,0447
30 19,000 1,045 0,065 12 0,0054 0,0241
1) 19,025 1,070 0,055 Iz 0,00459 0,0223
42 19,085 1,100 1,050 T2 0,00416 0,01 56
48 19,075 1,120 0,045 i? 0,00315 0,0167
a4 149,100 1,145 0,045 12 000315 Ool67
il 19,120 1,165 0,035 12 0,00292 0,01:305
120 14,230 1,285 00188 120 000843 (00372
ia0 19,318 1,463 0,0135 130 0001125 0,000504
240 14,375 1,420 0,0099 [ 514 _ B, 0000825 0,000368

o peaymuratam ofpaloTkn nonydeno o —= 22,0, § = 12,75, Cormacko dopuyvae (V. 4)
onpejenAeM

Bh  42,4.79,56.1,033
T 12,75

= 281 O .m/cIl.

CGpaoTka HHTETDANLHLM MeTOAOM.

Pacyerm OpPOBGAHARCE ANA sHagenul { = 30, 150, 600, 3000 ® 4800 c. Buio npuuaTo

= 70 lfc. Bempunny D (7) pouncanau Mo rageTkaM (CM pHc. V.B) B mauecTBE mpHMepa
HA pHe. V.10 AaHA AaBHCHMOCTH Apc (f — 1) oF G () AAn § = 600 c. Hurerpun O (t) HAXOLHIH
NyteM TpadHIScKoro HHTerpHPIRALLH,
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Ta6nuwua V.7

Pacuer wonuuectsa raza ¥ ({), mocTynasmerc
B CHBAMHHY NOCTE ce 3aKPBITHHA

~ ~ V(H. 107, .
i, c 7. KIe/cm? Ifm;ﬁﬂ'g ey V {#1){Q
. o . _
0 }gﬂj;’; 0,575 2,368 2,560
12 18,705 0,840 3,452 3748
I8 18,857 0,920 3,781 4111
21 18,960 1,005 1,130 2480
30 15,000 1,045 4300 466
36 19,025 1,075 4,459 4841
12 19,055 1,100 4,521 908
18 19,075 1,120 4,603 5,000
E4 14,160 11115 4,706 5109
60 19,120 1,165 4,788 7200
120 19,240 1,285 52514 5713
180 19,318 1,363 6019 6,062
240 10,375 1,470 5.8362 317

TaGauma V.8

Peayaptatot odpadorkn KBJ no diopmyne (V.17)

a 2 .
i ¢ 1— AU -—--—p“ Fal AR P g g
! Qo U — g{0/Q 2o

W] -

3 T, 3,440 4,46 0,649
15 g:g?? %513 8. 257 9,47 0,976
18 0.9385 36,6 13,880 15,80 1,274
24 09553 39,2 19,516 20,42 1510
30 0,9759 40,0 28,332 26,00 1,415
36 0.9777 41,8 31,159 31,87 1,504
42 06,9514 42,2 37,092 47,80 1,578
48 0,5833 49,9 43,000 43,73 1,641
54 0. v833 43,8 48,891 49,72 1,697
G0 0,9870 44.5 54,800 REED 744
120 0,998 47,1 114,287 114,70 2,08
180 0,99541 517 173,918 174,02 2,240
240 0,99953 53,3 233685 233,77 2,

Tabanuma V.9

Peaynbprath ofpafoThn KBJ, HRTerpanibHbiM METoAOM

— -
: - .—.::r -
ol IR - fa g I-:’ = o
b - e
toc i = nt gt i LEE = l it
- & &
i - 56 36,9
' s 1,477 7,63 1,66 10¢ 25,3 3 540 5,
1%3 % 3, }0 2,176 9,25 9,74+ 104 114 20 200 g:,gs
600 4,0.104 2,778 10,63 4,21- 108 504 83 000 £4.0
3000 2,1 10¢ 3477 12,2 2.15. 108 2990 419 003 62,7
4800 3,36 108 3,581 12, 3,36~ 108 4799 670 00 .

6‘



Bee ornpRELC pacyers 0 peavasTat ofpaloTRE 1pH-

Beflensl B Tafn. V.9 u wa puc, V.9, Kax uhgpo H3 ipa-

. dHES,  IDpEMOMNHCHHLIE  Y4ACTOE  HMeoT Tol gxe HAKNOH,
M| 4TO B IO APYTHM MeTogaM, # KowbPHUHeHT o — 17,0,

YueT HeHIOTCpMHUHOCTH
APOLEcCa BOCCTAHOBICHHA FARTCHHS

Yaer crabuansanud TeMiteparypst npu ofpabor-
ke KBl nposoantesa mpu pacuere 3aofinorX nab.le-
HEH NO yeTheBBIM. A9 5TOTO © KauecTse Tep B Qop-
uyny (1114} moxerasamerces CpelIe0r APHMHYCCKee
akTHUeCKKHX 3al00fimofi M yerLeBoA Temuepatyp B
Kamuetii MomeHT. C 310 medsio onroppenenno ¢ KB
Hi YCThe CHBXHHN CHHMIeTest KpHBad CTalHInza-
UHH TeMOeparype! (ua rayfuue neliTpa’lbHoro ciaos)
: WIH HECKOMBKO TOMEK 3TOH KPWBOH 1% ee nocaefny-
g5 - I0THEro NP AGIHACHHOTO HOCTPORHHA.

1z ‘_f} "?.,f & Teuneparypa Ha TayOHue HefiTpadLuore <JIod
(t_‘; i PACCUUTHRASTCA MO DOpMYIe
A U I a
i 5 . 1 T =Ty e+ (Te g Tr o) exp (*5,781 B ),
G{T)-10 . K
(V.27)
Pyc. V.10, 3aBHcuMocTh J—
g _ ~ rac T, Te, o — COOTBETCTRENHO TEMITEPATY DA BA CTEHKE
dpe i —1) ot G (1) CKBZMHHBL B MOMEHT { H nepel OCTAHOBKON CKBa

muust ({ = 0), K; Ty, ¢ — temnepaTypa HofiTpads-
noro edon, K; a — temneparyponponognoets naacra, sw; Ry — pai¥yc Ten-
JIOROTO  BJAHSIHHA CKBa#wHHL!, M.
Komnaekcnedi mapamerp @/R2 oUPensiAlOT it0 UZMEPERHBIM SHAYCHYAM T, He-
ntoab3ya gopuyay (V.27).
eyel HMETh B BHAY, 4TO BO H30emMAUNEe SHAUHTESREHX [OTPEIIHOCTE] B ONpe-
AEIEUHE @/R | TO OTIeIbHBIM TOUKAM, TEMIEPATYDY He0bXOAHWO HSMEPSITh MpH K0CTA-
o

3

K

TO4HO GORBIIKX f Tak, urobb codamopaiocs yeaonue {3 0,2

Tagdauuwa V.10
Odpadorka KBJI ¢ yyerom cTagnnnmsauuu TemnepaTypsl

- C yuetoM CTa6nAH3IAUENH Bea yuera
% 7 r TeMREpATYDLL ?T:iﬁH.‘lHﬁaL‘LHl’l

i ¢ g I{‘ I({;p Ig ¢ TeMOepaTyYphH

v e 5

we Zep ] e’ I Pa . | po Py s
0 219,00y 378 3945 | 0,955 | 1,2021 | 263.2 59 300 — 270.5 73 200
3 600 248,83 | 472 391,56 | 0,995 ) 1,1947 320,56 | 102 720| 3,886 | 320, | 108 640
7 200 268.7 | 366 388,85 | 0,992 | 71,1971 I03 4590 3,837 | 320,1 | 108 970
19 800 268,7 | 362,5 | 386,81 0.989 | 1,1988 T3 760 ) 4,033 | 330,71 | 108 670
I4 400 269,0 | 360 385,05 | 0,958 | 1,1997 104 1580 4,158 | 30,4 [ 109 160
18 000 269,01 355 383,0 | 0,985 | 12018 104 510 4,255 ) 3304 | 109 160
2o 0o 268,7 | 3dE 379,5 ) 0,982 | 1,2046 104 8500 ] 4,401 | 330,1 ¢ 108 970
32 400. | 2684 | 341,5 | 376,27 | 0,97G | 1,2079 105 100 | 4,510 | 329,7 | 108 700
3G 000 268,53 | 338 3745 | 04876 11,2091 [05 235 | 4,056 | 329,56 [ 108 640
39600 | 57,9 | 334 ATh | 0,978 | 12108 106 Z3h 1§ 4,898 | 329,1 | 108 300
43 108 67,8 | a2 371,50 | 072 f 10017 105 300 | 4,636 | 329.0 | 108 240
50 400 2674 | 328 69,5 ] 0,969 | 1.2137 105 300 | 4,702 { 28,5 | 107 900
&7 ROD 67,0 | 303,85 [ 367,2 | 0,957 | 1,2157 105 360 4,760 { 38,0 | 107 580
64 800 266,7 | 320 G655 | 0,965 | 11,2173 105 400 | 4,812 | 3276 | 107 320
7200 26,0 | 318 3G4,5 | 0,963 1,7185 105 430 4,857 | 327.4 | 107 200
75 200 266,32 [ 315 63,0 | 0,962 | 1,210k 105 4404 4,899 | 327,0 [ 106 830
a2 8pp 266,7 | 314 382,56 | 0,961 [ 1,2203 105 440 ) 4,938 326,9) 106 880
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[Meprox c:'raﬁu.‘maaumt"Temnepa’rypbr OL[CHHBE}{‘TCH no Msnec.mmm aﬂaq;}ll??x
@/ R} W HeKOTOPOR 3amanHON Besnunye AT, na goTopyIn MOXET or.rmqa'rbcg aug
pe Th DPHNMuASMOe YUIOBHO CTaGHAH3nPOBAGIUMMCH OF T, o Beanyuna AT i\-I?{}KET
ONPEUETATECA Kak YC.OOBHAMA 3alaui, TAK H TEXHHHCCKHMI YCIOBHAMY, H.’:l]'lp{).uf;[j
TOUHOCTLI H3MCPHTEMEHBIX npufopos, (lng OUeHKH TEPHOAA cTASHJAH3AURH HCTTOIh

FeTC B
syercd opmy.I AT
o TH. [~

aiR:

K

In
5
for = —0,173 £

.

O6paborka KBJL ¢ yys10M CTaOHAH3AUHH TeMUEPATYPU NPOHIBOLNTCT COMTACHO
HAN0OMKeHHBM METOLAM.

B rrom? T
270 :

260
o

Puc. V.11. HaMCHEHHE AABICHHT Ma YCThe CKRAMpHG! NPH CHATHR KBI

Puc. V.12, Kpuran cTaduddsauad TEMIEpaTypsl

Hpunep, Tlpu cEsTio KB g yoThe CKBAMKHNE OCYIIECTEICHO T?]_JH 39{29%1 ;{;;iﬂa-ﬁﬁ?:
7 pa rayOune nedTpadslioro €I0A. TeMoopaTypa pelTpasthiaro cnod £, = . RIS

TCMTICDATY P Tc o= A7E K. Hefiut nepeg ocranonkof Qo —= 857 Teie, Mevr; rAVONHS BORpL-
Torg HiTepBaaa 3430 M QTHOCHTENLHAR NAGTHOCTE Tasa P — 0,5‘.?2; n.r{iic.l'raman[-rcm;gngylp;a
Ton = 411 K Januue KL, custrolf pa veTLe, mpHBegeira B Tabn V. W Ha pHe. V.11,

i h h o

I : : oA — B Tady, V.11 v ua pre. V.12,
PacueT cTAGHIHIRNNM TCMICPATYDLL H HAMeDEeHHEE 3HAYNE V. . :
CEpafintid KB/ npoucliena mo dopuyae (V. 17, Lipd 3ToM Saﬁoﬁthtl,L“LdBJ'IEHHﬂ Dém::grﬂ
BaAAHCL 10 GapoMeTphucckol dopmysae ¢ yueTom H He3 yueTa eTaDHAH3ALIH TeMuepaTypLL.

Tatauna V.0l

PacueT KPHBOA CTAGHREN3ALMH TemnepATYPM Ha YCThe CKBAMHWDI

T_TH ¢ T _TH‘C a
. 7, : in - 2
i, K Tc. P Teon Tu c Ry
0 ] 378 * 1,0000 —_ —
0.5 376 = 0,960 — 10,0388 gg}%
2.0 366 * I, 8500 --0,1625 0140
5.0 355 0,7128 -0,3397 0.0117
0.0 338 = 0,4530 --,7080 g’miz
A0 308 53500 "3 e 0,0122
an, 3 NE - 212 .
43 8 303 0,059 0 -2 830 gggg
50,0 300 0,0290 — 3538 0.0122
60,10 299 0,014 —d,24 .

* HMamepeHnnle 3UAYCHHA.
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PeayasTaTh 00paboTKH GPHBCIEHE Ha phe. V.13 w B Tabm V.10 K
IR TATI VLI A0m. V. 1L Kaw sugno ua rpadwros,
KB fes yucra crabHnnaanun TEMIICPATYDH HMeeT al0MaNLHET BHT B [1e ToLIaeTc 061::;?()501-1(9.

Ho KB, ofpaoTadnoll © yueToM cTaBHANIauR TeMnepaType, Oodydenn = 400, oruyga

kh  42,4.857.1,033-411-1,1
Tl 195°593 = 118,2 O-mjcTl.

Hepuop cTabnIusanul TeMnepaTyps no a/R;i = 0,0122 1/u w AT = 1 K pagen

1
I s —ss
bep = —0,173 __ =60 4.
cr Go1zp =60
E el
Py mﬁ'— Iﬂg 1 .
. . 29‘&&_47\ I
o
ﬂ(% \""‘\...._
X 15 —3
a5 _.-ﬂio _ﬁnctﬂq- | Oo
o . ‘ & i
o € . H 1 c‘-’ T I.
o
[«
L e :
199 . i T MR E
4 § gt
Puc. V.13, Ipumep obpaborru KB,
I — ¢ yueTom CTaOHAHIALHHE TeMye- ] [ 2
PaTYpL,; 2 — §e3 viera cTaOHIHIALHE g T ¢
TCMMEDATY Pl 19 t

Puc. V.14, Pesyastata ofipaBiotkn KBJA no dopmyae (V.10%)

Yuer ycnogudi paGoTh cKBAMMHK nepenl cuAatHeM KBJ

TIpu HeenenoRAHMH CKRaKMA, BCKPLIBIIKX  CIAGONPOHHIAEMHE KOJIEKTODH,
JACTO HCNOMBEYIOTCHA YCKOPENHBIE METOIB ¢ HeNOAHOA eTalHim3anmeli nasiexus na
PeXHMAX K BOCCTAHOBIAEHHEM AaBiexuf MeXAy uaMa. KBJ, cusrhe [octe Takux
HeeJgOBanni, @ TAKKe B NPYTHX AHANOIHYHDIX cayuasx cleAyer o6padathiBark
METOJAMH, YHUTHBAIOWAME HECTALHOHAPHOCTD PACHPENeTeHns TABNSHHS B NJACTe.

Ipu paSore cRBAMHUHE Ha pexime, npeauecTeyoliem cuatiio KB, g tensnne T,
CPaBHHMOTO ¢ EPeMeneM BOCCTAHOBISHHA JaBACHHA f, HCTIOAb3YeTes dopuyaa (V.10
3Ty GOPMYITY MOMHO HCROJL3OBATH npi oBpadorke KB/JI, casroil nocne padorHl cxna-
HHHBL H2 GOABIIOM WHCTE KPATKOBPEMEHHBIX DEKUMOB

T Lt
i ?

| . =
rie 7%= Q108/0n_1} Quos — 06bem raza, OTOOpPARKREIR 34 BpeMs paoThl CKBAXKHHbI

J0 OCTAKOBKH, THC. M Qp.f — neBMT Ha peXnue, NpPeiecTBYOLEeM 0CTaHOBKE,
TBIC, MY CYT.
T*

pi=pi—Blg (V.109

¢
KB crponrea B Koopmunarax pr— lg » RanbHeHuaa oSpaborka ana-

qoruuita abpaborke mo gopuyae (V.10).

flpumen, Cupanties 00 ocTanoBRY paforana Ha v
E E a4 TPex PeKHMAaX no 9 v ¢ gefuraMu =
== 96 Thic., g 2= 103,6 THC. u Qy = 120 THe, M*/CYT, NocTe Yers GwTa cHATA KB, cho?gluh_tsa
naHHHngE iggpggo'ma U0 papmyne (V.10°) npaeefent B 7adn. V.12 n ka pHC, V.14,
A LPOBOAMACH B cAeAYioUCM RopALKe, [lepeBodan et 8ic: ==
X T0% Oy tm (2100 B e pAnke. [lepeBofun JeGuThl B cMifc: Q, 1%
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Tatanuuna V.12
O6padorka KB no dopmyne (V. 10")

fentd 2 TH41 T* 4 £
P, HICfoME
f, ¢ 3 2 — I ]E i
0 G323 3636 &6 400 —
60 Bh,O 4 225 1441 3, 1581
I20 67,3 4 529 721 2,8379
180 69,5 4 830 481 26821
240 71.6 5§26 361 2,5375
300 73,9 i 461 284 2,4609
350 79,5 o 700 241 2,3820
420 77.6 G 022 2043, 7 2,3139
180 79,3 6 288 181 2, 2575
540 80,7 G512 161 2,2068
600 82,2 6 757 145 2,164
900 89,2 7 966 97 1,9868
1 2pn 94,8 8 987 73 1,8633
VROD 99,6 9520 58,6 1,7679
I 800 103,6 10 743 49 1,6902
2400 110,3 12 166 7 1,6682
3 0on 115,09 13 433 24,8 1,4742
3 500 1195 14 180 25 1,3079
4 r00 123,56 15 277 20,2 1,3054
5400 126,7 16 553 17 1,2304
7200 1302 i6 052 13 1,113%
10 800 133.5 17 522 9 0,%542
14 400 136,9 18 469 7 {, 8451
Gh 700 142.8 20 392 2,315 43636
1065 300 143,38 20678 1,82 04,2601
148 A0 144,0 20 735 1,58 01957
249 300 1442 20793 1,346 01303
321300 144,7 a0 aas 1,268 0,1038
407 700 144,7 20 938 1,212 0,0528

PaccuuTuiacM Q {npH 5TOM NPHHHMaTock @ = const)

fieii]
Qnos == Quf + Qaf + Qf —=32400-105 (1,1 1,2 4 1,39) = 12102 cne,
Otryga TF == {2-1049:1,3%- 107 = &G 4*00.
Iacrpone KB/ B KOOpAHHATAY pg—Tg [
= 1470,

, NOmyHacM Do UpAManulUeliHoMy ydYUCTKY

J1aA ¥HeTa HecKOLEN X KPATHOUEPCMEHH HY PORHMOE pafoTe M GCTARODOK MOMHO HUTGNIL-
IORATE GapMVAyY
LI
Pin == Pan— B, (V-28)
rae
8 n—1 i i—1
Q (2 i- 2 “) e
i =1 =1 .
- Q " ;n-1 [ ' (V.29)
n-1 1 Ly
Yu—Yu)+
i=l f==T i=1
Qi £ — BefuT (Thic. M CyT) H NDOROMMHTeMBHOCTH (C) {-l'c pexuma; [ =1, 2, 3, ..., n

f — ofniee THCAC PEMHMOB puOOTH W OCTAHOBOK, EKMIOYan W cHathe KB @ ; — nebur na
pedtHMeE, TpegecTsyiolled cuaTio KB, The, W¥/cyT; § — TOKYILCE BpoMa RACCTAHORISHHA
LABJENHA, C. o
KB cTpONTes B KOOpoHRATAX p3 — T, KosddHUMeHT B onpefenneTed aHaloruYHo cTaH-

DADTHEM MeTOLaM, .

fTpusep. CHBAMARI 3ECOAYATHRORALACE © AcOHTOM Oy = 96 tue. w/cyT B TeuelHe §; —
= 12 600 ¢, sarTeM nocne oCTAHOOKH (Q: = 0) #; == 900 ¢ DepeBeneHa pa pemuM € OeOURTOM
3 = 106,3 Teic. M¥/cvT B TeuenHe fy == 72 700 ¢, [Toc/1e sTOro CKBAMHEY FAKDEIN OAA Clistrus
B]L

=5
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Tad
. Odpadorka KBJ me dopmyne (V.28) abanupa V.13

T+
[ 2|2 ~
[~LN =]
2 86 2 - : ~
Lo Py T"[i: ;%%i’f :l_i: Bl L i e
A1 TR e ot = ¢
Bl = £ =
= & i 4
0 3 636 11710 0,0686 0,0619 -
50 £ 225 1,1708 0. 0652 001615 | 1214 8 14
, 0F L0 0 7

}érﬂa 4 529 11707 0, 0682 00615 | H07.5 3*?3%2 géj?i

180 :;?gg H_g; ggrié g.oms 405.3 31,6078 2,6693

L 2 17 035 0618 3043 2,483 2,

300 5 451 11703 00682 0.0615 . “Hues W

: 4 . K . . 243,00 2,346 44

360 5700 11701 0,610 0,06 15 2032 R 4504

190 6 022 11700 00682 0.0615 fgs_, 2401 B tee

2%8 g E?g H?gg 3.3682 0.0615 1:1)2'[3 %12?{; 32233

5 ) 5 "IRGT (OBY2 0.5150 135, 21326 8l

600 6 757 1.1696 0682 0’0615 133'.3. iéggg %}?5(11
| 00 7 956 11639 00674 o617 a5 10133 19745
1a00 | saf | es | 00o7é | 00008 67 | 7908 | 18510

: 03 1675 672 607 405 TB045 ke
1800 | 10732 Uied | 0.0671 0.0706 a4 Rt B
gqoa 15 166 11656 00655 00605 2103 1.4555 15560
: ggg 13 433 63 D.0660 00505 253 1,403l 11698

1 LR L0656 0,0537 1376 1365

4 500 15 277 TR 0.0648 00536 %%% %gigé Bgis

§400 | 16653 | 11393 | 0610 | D057 1408 LS I

3 §%3 EQ 32% H;ST ggg%g 0,0558 11,1 1,0453 11011

T 81 1 . 0,054 7 RITE ’

14 400 1% 469 11430 2. 0540 0.0523 (?1{ %’?i?ﬁg 3'3398-
65700 | 20392 1.0904 0,037 4 0. 0137 211 £.3222 0.3559
105600 | 20678 10704 00204 00265 1.7 0,2304 0,256
148 500 | 20736 10567 00241 0,0215 105 01761 03070
ﬁig 300 10 793 10290 0.0165 00148 1.3 0.1148 012 E
331300 | 20988 | 10319 0,007 | 0.0124 1.2 0079 | 0.091¢
107 700 | 26 owds 110261 00111 0.0099 i1 0,0414 00515

HexoqHuEe AAHHEE H peayAsTATH ; ]
[ na 3y pacuers 0o dopMyae (V. 2E) TpHuelens B T 7
PacaeT @ 7o dobsyac (V. 20) a7 GCTHPCX pemubon npononnncspa cnigi-|c111xem1{?rgns\:;irl(2:

Q Lot bt fg— 1
— 1 ] v E S g
$=Q BT Lt rE g——:

o= 9, 126004900 72780 4 ¢ 72780 - ¢
65 ¢ g0 Eeo+7 T

_ 86280 4+ ¢ 72780 |- ¢
¢ =0,9031g 73680 |1 +1 -

Namwpefturndl aciuet n
e P PHECACH B

p;:ft?j
[ - . T T Tadm,
ZUM ‘“T"' KB, abpatnTadnast  TpafHYccKHM

chLiocolnM B KOapAlpatax pg — ip, TIpHBE-
IEHD rij% poc. V.15, oTEyna OoayiaeHg®
570.

! R Xapaktep n o6paforka KBJ
10 o I 1‘ B HEOJHOPOAHBIX TEACTAX

! Heodnopoduocmes no  paduycy.
. ! O;HH U2 OCHOBHEX (DAKTOPOE, BIHAIOILHX

o Ha dopuy KB/ — niaomannas  weoj-

, HOPOANIOCTE  PA3JMHEOTO BHja (30HH

Puc.
i ; 7 3 F (\::‘.:28)“15‘ O6GpaGorka KB] no dopmyne
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YRy ISHHOH RPOROEHMMOCTH, TEKTOHHUSCKNE M JHTONOTHYECKWe HapYWIGHHHT, BLIMA-
TEHHE KOHIENcara B naacte, HeraHast 010pOvKa, [asnBOLSTHON KOHMTAKT W Ap.).

B tex cayyaax, KOTRA UALTP ALHOHHBE APAMETPb! JPeHAMHOR 30HW Cxba-
JKHIIBL HAMEHTIOTCH HeTPEPLIBIa, KB/, ofpaoTanatic B KOOPAHRATAX COOTBETCTBY-
IOMHX METO108, HMET, KiK mpagnan, Hﬂpl\‘la«‘IbHHﬁ BH d 58T napamepr}, ITNAYEHHA
KOTOPLIN TPaKTHHRCKM nennaKkoM 0OYCJA0BACHE napaMeTpaMi npH3abolnol 30MH.
OTHM 0OBACTHETCH W TO, UTO B TeOANIOPOLHELX [aactax 00 cpceJAHb CHKRAXHHAM
WSS WDAYURT: payIHaNuEe napaMeTpol.

B razoKoHacHeatHbX CKBAKHIAX KOHULEHCAT B [IPOIECCE HCCAeM0BANY BLINARALT
B Hefoapnol mo paswepaM npuaafolnoi 30HE, YTO BbLIBIBAET CHHMEHHE ee IIPOBQLH-
sioern, Ha KBIL 5To oTMEMAETCE NATHUHEM ABYX TPHMOMHHCHHEX ¥U4CTROE, nepnLil
H3 KoTOpeix (fomee kpyTOl) CooTneTCTRYET mapaMeTpas 30Hb ARYX(hasHol QrasTpa-
mHH, BTOpO# — mapanlThaM fonee ylaleHHOR 4aCcTH 0JacTd, 10 KOTOPOR ABHMETCH
0Bk Tas. Tak Kak HAYadblble YHACTKH KB, kak TpaBHIO, HCKaXKAIOTCA B pe-
3yJADTATC DAUATHA PaddnHbX dakropon, MePROTO TPAMOSHHENNOTO yuacTKa MOMET
fie Berte. ToTga Aoqyyelnet npsMonTHeiinbii yuacTok Gyaet XApaKTepH30BATh Napa-

METPH MIAcTa.

B nnacTax
o7 KOThH Ty P ALHH, padMCpoB H yHENa SKp
(vV.10) KB moryr 1METH HECKOJBKO TTRAMO

nAKTCA (:..‘Ie,r[yfouu{e :jaKOHOMepH()(‘.TH.
Ecmit needenyemslil TTACT HMEET OXIY TpAHHILY WAH 2KDAH feCcKOREUHON NpOTA-
wengoeth, na KB/ oTvedaores uka npSMOJHIERIBIX YHaCTKa ¢ YIJOBUMT Koadu-
By < 2p; (ecas SKpan HEMPOIHUAEM, Be = 2P). Taxoe

preHTANH [ 1 g, TPHYCM
B3AHMOPACTIONOHEHHT TPHMOHICHEBIX YIaCIKOB MMEET MECTO TAKKE B ciyuae Gau-
20CTH K CKBANMHE DHEOTO M3 SKPAHOB, HEIARHCHMO OT WX qucaa v HOpMET.

TIpw Haamumu POJAMSH CERaMHEEL ARYX MEPECeKailuXCs skpanon Ha KBJL
OTMEUANTCH J1Ba npmiosmﬂeiim,{x yUacTKa ﬁzfﬂ = 2,

B Tex eayuafx, KOTAA TAPAMETM Sonee YuanCHHOH OT CKBAMHUBL JOHL oyunie
AP AMETPOR ORpeCTHOCTEH CKBAMHHEY, yraono# kosGOhUILHeRT BTOPOTO IPAMOIHHEH-

HOTO yUACTKA MEHRLIE nepiRoro.
JabopatopHbiME HeCTeIoBaHUAMH FeTanoBIeul TAKXKe Gosee CIOMKULIE HUPMbE

KB/ n naacrax ¢ skpainadm paINUYHOH KOHPUTYPALHH, OIHAKO B peateHBIX YCa0-
BHSX H3-33 BAMSHWs MUOTHX (akTopOB  nOIyHENHe H OIHO3HAYHAS HMETEPIPeTAlnH
rakux KB/l xpafine 38TPYAINTEAbHL.

Wirepnperanua KB B naacrax ¢ PesKo BLIpaKennoll Neo nopoanocThio no 040-
[ALH NPOBOAUTCH B CASIVIOUIEN NOPSIKE. KonadhguumenT NpoBOHMOCTH H [apaMeTp
¥;RE g, BO mCeX caAyRATX OTPENEnsorcH 10 NepBOMY npHMoRANCEHOMY YuacTRy —
COLMACHO ORHCATIHEIM MeTOJAM. JLIA Onpeledenns pacCTORHMA J0 301 € YAy UIeRHOR
WAH yayulessol MPOnoIHMOCTRIO HCNOAB3YHOT TOUKY lepeccuchis P AMOJIHHERER X
yuacTkos. [Ipi atoM NPeAnonaraercs HARECTHOH MLEIOMPOROLNOCTE TAACTA ¥, ONPE-
eamevad Ao TCPBoMY yJaCTKY HAH HENOCPEACTREHHEIM PACUETOM TTO dhopuyae ¥ =
= fppnimplp,. PaccTosuie 10 IKpaHa PACCUHTHIBACTCR TIO fopMyLe

1= 0,75 V=, (v.30)

e £ —— Bpeus, COOTRETCTRYIOMEC TOUKE ePECEUCHHA TPSIMOTHHEAHDIN YHACTROB, &

3 — Mhe30npoBQRACTTE, ewiie, [ — paceTonume po SKPaHd, CH.
Ecay tra KB/ 11€T UETKO BbIPAMETHOTO BTOPOTG YYacTKa, HO 3AMETHA TeHISHIHH
K HCKpHBAENH: nePporo H MPeNOIATaETCH HATHUEE SKPAHa, paceToRBHE A0 HETO

MOMHO onenutd o popuyae

¢ posko RLIpAKCHIOH Heo HOPORHOCTBIO {skpanamH) B 2ABHCHMOCTH
anoB npeobpasoBanbe no Hopuy.Ia (V. —
AHUCHANK yuscTKoR. 1Ipn 3T0M HaGR0-

{ =V ame], (V.31)

r1e f; — Bpems, coOTBETCTRYIOMES A any HCKPHBIEHHA nePROTO ¥UYACTKA, C.
Tounoers onpeseaenusn { no dopuyse (V.31) B 3paunTensHol Mepe 3aBHCHT oT
KAUECTBA W wHCAa H3MEperuil na Iepexouon yuacTre.
Heofxonyvo oTMETHTE HEKOTOREE OCHOBHEE TPeGOBANHS K T€XHONOTHH CHATHA
u obpadorri KB/ B BCOHOPOLRBIX [13CTAX. B cpA3n ¢ TeM, UTO HaYadsHbe H Koned-
phie yuacrky KBJL wacto HCKAKAIOTCH H3-33 BAHHHHA HEKOTOPBIX thaKTopon, NoIY-
YeHHe JBY X IPAMOSUHEAUBIX YHACTKOB 3aTPYAHHTRNLHO. B HEKOTOPDIX CIYHANX noche
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EParkuBPEMCHHOH SKCMIYATAUMN CKBAKHEN 0 OCTAHOBKH IPH HEGOMLIIOM pacerto-
AHHH N0 3KPaHa H BUICOKOH MBE0MPOBOIHOCTH TLTACTE HAYAIbIIH I (MepBatA) yuacTox
MOUKHO BOOOIUE HE HOJYUHTB, WTO OPHBOIHT K Hesep HOMY Onpeaetedno GuIbTpa-
LHOHHBIX IAPAMCTPOR.

KoHeqnptii (BTOPOR} YUACTOK MOMKET OTCYTCTEORATE npu MA0il TLe30NPOEOIHOCTH
M GOVIBIIKX PACCTOANMAX 10 IKPAUE, 4 TAKHE HCKAMKACTCA MO NeRCTBHEM a3 IHUHbIX
aktopor. B sroM cyuae MOKHO BE NOXYYHTS HEDOPMANHIO & HEQTHODOAHOCTH HCCAC-
Ayemoro maacra. Jas yBeMHUeHust Pa3MEPOB IIEPROTO YHACTKAE HEOGXOLIUMO NpOINHTE
BpeMA paloThi CKEAMHIB J0 OCTANORKH HA HCHIMEUHOM PEMHME, KOHEUHHIA ¥IacToK
MOMKHO FOJTYUUTDL, YEEIHTHD AAuTeABHOCTH cnatig KBJT.

Tabawuma V.14
Odpadotka KB = neogHopoaHom no mioinagd maacTe

Par 2 By g
e lg ¢ Erefem? Ps toe lg ¢ Krejous f’a
] 120,0 14 400 7200 3,857 154,5 24 870
61} 1,778 124,49 15 600 259 200 5,414 178,9 31990
120 2,079 10,2 16 950 432 (0 5,636 184, 5 33670
180 2,255 133.3 17 770 GO4 800 3,781 185.7 34 490
00 2,177 136,5 I8 630 aG4 000 5,937 188,7 35 600
A00 2,778 140,8 19 &30 1137 600 6,055 191,8 35 Tul
900 2,954 143,7 20 650 1 484 200 6,171 1945 47 830
1200 3,079 145.0 21 030 | 1 828 A00 6,264 195,6 35 260
1500 3,176 146,2 21 380 | 2606 400 6,416 197.9 39 160
2100 3,322 148, 0 21 900 | 3 hh6 800 6,551 200.8 40 370
3000 3,477 149,9 21460 | 4 766 400 6,678 203,59 41 580
3600 3,066 150,8 22 750 539 A00 6,806 206,4 42 600
1500 3,681 152,4 23 220 | 7 Gl 800 6,876 207,32 42 930
6000 3,778 153,4 23 530
pusep. B ckBaniHHe © Ppg = 2114 krefem®; T”_,I = 33 K; b= 10™; m —= 0,07 noche
padoTH A yeTaunuuBImeMCA peskiime ¢ nefuTaM Qp —= 1040 Thc. wlicyr cuATa KB, Hexopume

OAHHLIE H PeayauTatel ofpadorke no dopayme (V. 1) npHuegens u taba. V.14 0 na PHe, V.16,
B pesvibTaTe ofpadoTKi MOy YeHO LBA NPSMON HENHLX YUACTES € YONOnLIMH LosddbnHeRTaMH
By — 3760 u P, — 7530, T. & B, ~ 23 lMoeanayacs By, onpefemssiem OPOBOAHMOCTL LIacTa

khip = 42,4.1040.1,033.303;3760-293 = 12,48 M -m/cI],
OTEYRe & = 12,48-0,02/10 = 0,095 1.
Toulka nepeceTeHHA TPAMONHEEHHMX YYACTHOD COOTEETCTBYET
£y =63 100 ¢ (lgt, = 4,8).
KoaddHulenT ubeaonpoBagHOCTH
w = 0,025.211,4/0,07.0,02 = 377,5 cu/c.

Tfo dopuyme (V.30) onpegensieM pacclonmHe A0 3Kpana

1;=0,751V'377,5-63 100 = 3660 cm — 36,6 u.

Kar ungno, cootaamente Ba/fy a 2 030adan0, 410 3KpAn HAXOAHTCA B HemoopeRcTBennoi
6.1M30CTH OT CHBAMHHEL

Heodnopodnocms no paspesy. B Tex cayyasX, KOTNa CKREKIHHA BCKPBBaET HBa
VIH HECKOSLKO NAACTOB C PasAMMURIMH OHIBTPALHOHHBIMH CBONCTBAMH, TIPH HX CO-
BMECTIOM nectenosanui KB jaor HekotopWle DpHBenenukie napaMeTpsl, mpef-
CTanafgoIuHe CYMMapHYI) XAPAKTEPHCTHEY BCex HeCaenyesMulX TITacToR,

ECIH NIaCThi HMEI0T OMUIAKOBNIE JABALUHS Prray = Prag = Pun i, TO NPHBEAEH~
Has MPOBOAMMOCTE, anpefendedan no KB/L npu nebure A0 0CTaHOBKH, Danna cyMme
HPOBOAHMOCTEH OTAENbEHX NAACTOB

n
(i}?_)oﬁlu :£; (%)t (V.32)
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Ilns onpesedeHls WHAHBHIYANGHKX HAPAMETPOB KAKIEro IL1cTa Heoﬁxomg\{;
3HaTk pacnpenefende qeGuTa Iepef OCTAHOBKOH CHBAXKHELL. Torna Koar}at}m;ﬁ;“‘
IPeROTHMOCTH MOHHO p&CC'—IHTaTB nG HO-‘T}"ICHHBIM OIMHCABHEIMH MeTOIAaMH KO

muentaM o u P

kh ) _ 42,4QuiparT na i2nn (V.33)
( /i - ﬁTCT

unn, npupkvas Tng ;= Tt Zon ¢ Znn,

(_E}il'): - (’:-l—h)ncm % ! (\?'34)

i o T . R
riae @ — CYMMEpHBNL 1e6HT CKRAKMHE!, H3MEPEHHBIM HA YCThE, '1;‘1:;(,.' M ,gg;r, ot -
neﬁmgi-m Maacra, vamepensbil raySHHNLM neCuToMepOM, THIC. MYCYT; (R W ot
MPOBOAKMOCTD, CHPEAGICHHAR 1a GopMy.ie (v.4) npu Qy.

L |

s —— ‘

et |

|
i
|
|
|
% ‘
|
|
|
il

] 2 4 Lz, 6 gt

N P

Puc. V.16, Of6paberea KB 3 HeonuoepoaHHY 00 ITIOMALW niacrax

. MyIan
AHAJOTHYHO MOMKHO ODPEIERHTE W APYTHE MapaMeTphl TaacTa gs dop }ma‘
(V.5)—(V.9), nopcranasis B #ux Buecto g wamepensblil na zafoe nebur [-To M
T Qe : : 3KPAHOR
5 I AHHL TIAACTOB HJAH 3K
TIpH 0NMBEAKOBHIX TACTOBRIX JABJCHHAX BAMFANMC TPAHHL . aum?mmx
CKAIEMACTCS HCPed DASHBIC DEPHOJH BPEMEHM B JABHCHMOCTH OT (MLILTP LHORHEK
napaverpon miaactok. [Ipn atom na KRB oruenaerest ;[ono.r[m({g.zbmm:;?q;g?(;{c;‘Iacm
i : : JASETCH DBE3ONPOBOJHOC I J .
HEIf YMACTOK, HATANO KOTOPOTC ONpelen : 1
o 9-1}'01\-13-' yqécwy IPH M3BECTHOA Mbe30nPOBOLNIUCTH MOKHO onpoe,neagl}l?lpaccromme
o TPalHbi KW 3KPAUA N0 JYULIeMY TaacTy no GopMyaad {(V.30y, (v.31). eor
B teX cav9asix, KOTAZ [JACThl ¢ PasHbiMU (PHIABTPALHOHEEIMHE CBOHCTBAMH 1>

A Pasuble TJIACTOBRIE naBJgeHWsA, NOCae OCTAHOBKH CHBAXWHEB 5}-’,&8’]" OpoHCX0THTE

TOT HHA KOTOpOTO 3AGHCAT
I E mJ4cTa B IpYLOH, HapaBIcHHe W BEIHY 1
PN P pa) JACTOB H WX [JACTOBDIX nanmiaeriil.

amerpon I
OT COOTHOUICITHS (HILTPALHOURRX TTap ! -
[TosteMy A7 ONpeJesenHA NAPAMETPOR OTISIbHHX NIACTOR MO KB neofxoad

o e
SHaTh pacnpenescHHe JeGHTA A3 Kag nepel QCTAHOBROH (‘.KB%}K;{;{;;,;:Z};:HB Egm}n(egtu
; af MPoOBOIHMOCTD, OO TSI M ]
ROCCTAUOBJICHHS JaBJeHHA. |IpuBeleHH ¢ ‘ Jio BB
IPH COBMECTHOM HCCIENOBAIIMH, B 3TOM CIyTC GyneT HeCKOJILKO MEHbIIE CYM n
BOIUMOCTEH OTCALILIX TIACTOR,
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OdGpadorka KB
B TA30KOHACHCATHLIX CKBAMHHAX

CcHogHBpe pacuertinie dopmyan 117 odpaforku KB/ B rasoKosncRCATHLIX CKEAa-

MHEAX HMerT BHAN
V)~ Boo-! o (a4 Bo) QU (8), (V.35)

1 . 1
Vol = T B G T Bl G

rae @, — yerakonuBmgiics nefut nepen octanoBKol (f — 0), ent'ec;

Fo(ta), (V.36)

gy = BK*R;)&; ['50 =4 (lﬂ K'I‘KI-I-J—-“- 1) .

g rasoRonnencartnoil cwvecu

. Parlr (Prea) 2 (Pon) Toa
2nkFr (04) punTer

mpr (pra) a9 er ?

. Fna Fa.o

z {pua) 2 (p3. o}

=

a4 =

{(Poa — Fa.a) L 1+ QTB {rmy— Pa. n)J .

3nece Pra, Py, 5 — TAACTOBOS M 3a00iinoe (Npu { — 0) IABJSHAS COOTBETCTBEND,
Krcien?; Tpg — maactosas temneparypa, K, Tor = 293 K; B — nponnnaemocts, [T;
#t — MOPUCTOCTD, NOMM COMHHLE; Ry, Re pp — passyc KONTyPa RHTaHHA M TPH-
BETCHHEBLT DAIHYC CKBAXKMHBEL COOTBETCTREHHO, M; A, B — Rosdbdunienrs, onpene-
JAsieMble A0 METONY YCTAHOBHBLLUXCA OTHopeB; Fr (0kx) — $azoag TMPOHHIAEMOCTE
JAIA Ta3a, 3aBHCAMAS 0T HaCWICHHOCTH Ha KOHTYDPE, I (Png) — BASKOCTb rasa NPH
umacToBoM gasneHuM, cll; z {pgg) — Kosddmpwenr ceepXcmMvaeMoct rasa; 4 (f),
Pt} F (O uF () — Herkoropele Q¥HKUMH 3a00#HOTO 14BJeHASA H BPeMEHH.

KBJ Ge2 yueTa nputoka ofpatarthpactea no dopmyaas (V.35), (V.36), 8 koro-

phix
$ () == AH, (6 - oo AL (D (V.37)
F(h=¢

tK - tﬂ

AL (1) — AHL (in)

AT (1) — AT (L)
AH (hy — AH (1) (V.38)

2B B
Ay (1) = Bps () [ 1+ 27 (0= p) —

Yo (tr) =

Foitn) =

&pstr)} :
APB (f) = fn — fa (f;
st
AT () = J Al (f) di,
I}

rae b, fp — (HKCHDOBAHHOE (HanpHMep, KoHedHoe) H jwfoe JIHCKPETHOE 3NAaucnne
BPEMENH COOTBETCTBEHHO, C.

[opanek ofpadorkn KB caeayiomui.

[lo nonyyeHHtIM NpH HCCISMOBAHHH NAHMKM paccuuTHBaiT Al (f), a Takxe
Yo (e} 1w Fo (4).
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Crposit TpadmK 3aBRHECUMOCTH Yo (fr) 0T Fy (fn)- f

TloayucHtas OpAMas HMeeT HAKIOH, TAHPEHC YIAa KOTOPOTO DPABEH 1z 4
= Pg) (g, 4 OTCEKART HA OCH OpJHHAT OTPESOK, pasenifl Liv (2 1 Byl G-

[o Hafinerubly KosQOUUHEHTAM OTNPENEIAT ty H (= -+ Py

Henoaesyst noJdyueHHOR 3N3UeHHe Oy, 00 thopMysam BEMUCAAOT (fy w cTpoar
KBM & koopRumarax ¥ {fy — F ().

TTo nonyuernol NPsMORA ONDEINHIOT By Kak OTPE30K BA OCH OPAHHAT H O (€ +
-+ Bo) Qp — Kak yraorol KoshbHIMEHT.

B pesyapTaTe HAXOAST o, [, (& = fig) 1 Cty, TO KOTOPHIM OMPEISIAT CASAYIOUIAE
napaMeTpsl.

o (Ta)-1075

. ‘ I ! |7[ AT N
‘ 1 J _-.+'+ Ldr 1573 ’/
e P

26— | l 7 ' ’ ; %
16 —-«L —,/ - N ) ,’/;’"5
BZAN=Ay
ral

i =t
_ O,ﬁiz,|
L H it l. i
g 100 w0 300 400 Rty 8 w8z 16 A
Puc. V.17. O6patorka KB B keopaunavax i, {/] Fy ()
[ — ¢ yueTow NpHTaKA;, & — fied yueTd 1] HTOEA
Puc., V.18, OGpadorka KBJ n KOORAHHATAX ¥y o F i)
{ — © yucroMm NpHToKa, 2 — Bed yuers Apuloka
ITpoBOIHMOCTD DAI3CTa
kh _ = {(Pra) Ton
Pr (1) 2netpnal cr ,
[TbesOnpoROAROCTS Taacta m NapaMerphl ® RS 1 ¥/RE
_ 2(pan) Tax . LI =%,
IncaynhTer W RE [
* o o + fe
Era—— = T cXp 2 Q'.'. .
Rc. Lip
sep. B rasoronfencaTHol cKBuax Mie, paforanmedl ¢ ¥CTApoRHEINMCA meSHTOM
» =Jg?1”0° EM“,-'C‘ CcHITA K%,"l. GOHLeM cKuamuEL paned 3,0:-10% ex?. Tlo peayanraTad afpa-
SoTlH DeCTenoBalad MeToAoM YCTAHORUEWHXCH GrdoNoB NaayaeHn aB/A = 0.

-dTEL Gl ¢ £ V.15,
AUHHC BOCCTHHONMSHHA LyRNCHES H PESYILTY Vil 0 aboThH UpencTanlenll s Tabil.

Sanncﬁmncrb \bo (tn) oT FU (fn)' npHBeAeHHAA H4 pHC. V.17, NMeeT BHL npamol, oTceRanued
W4 ocil nPAMHAT oTpeack 16, (o --'—gﬁlu)(QU = ;2)4,3815 1/ErefeM®)-c M OHMEWIeR yraopot

kosdduuberT 1/{w = Y, — 00069 1/(Kre/eMi). _ e
ME')rmga A 0,0068 52,248 = 0,2780-100 L o + By = 0,49-107% e (xre/ont)ions,
Mo HafgehnoMy o paccyHTAHEL 3HaTenHT | (f) U ROcTpOeH rpathux aapmcHMOCTH B (f)

ar F () {puc, V.18

|To yrnoBoMmy KoshbHuMeHTy H OTpraKy, OTCEKAEMOMY MonyIegHof mpaMof Ha OcH
PPAMIT, RO oy (22 + PBy) @ = 0,04069 (krefem®}ic;
PBally = 60,8193 kre/em?;
o4 P =0,49-10"1 ¢ (xre/em®)/ond;
Po = 0,2027 . 10-1 ¢ (xre/em®)/em®.
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= e Crewaa o = (0,43 —0,2027) 10-* = 0,2873. 10-% ¢ (krefon Yient
- | =+ - = 5 — 30,
= p| TR2F2E32HEETR23285L 8 :
‘ o A - = = 1la nafgenHuM KosddHELNenTAM GNpeaenae
- o o o I : N
CESEERLTZ2Sa282 % 2 =2 , = 1/0-3.14.0,2873. 107282 = 12,65 J1-cujell;
- ny EEREISRELEL2RLA8ER bhiur (pon) == 1,283,140, 2 e
. | SS5335332380555050 0-3.0,1.650 — 82,27 cm/c;
= = = S S g8 Sad & elme et o . - ]-23,140,2873] 0, X
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HUs B OcTanopRenHol ckeaxune, no dop-
MyTe (V.42) poianeasor Ag, (Hw 1o 4
Znavenne Koshdupuenra C, HeobxoTH-
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ITo ROOPJRAATAM NPOMSBOALNO BHMOpaHWOH Ha puc. V.19 Toukn M ma nepexog-
noM yuacrke KBJT mokno omeduth kosdMIHeHT £, XapaKTepH3YIOUHA HHTEHCHD-
HOCTH [EPETOKA rasa MeKay OI0KaMu w cHCTeMOH Tpemuins
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lJ]\I ’
rae £y~ BPEMst, COOTBCTCTBYOWEE Touke M Ha KR/, e

Tlo yraonowmy koshipHouenTy B; W OTPE2KY, DTCEKACMOMY HA OCH QPIHRAT Ay
KOHEMHBIM MPSMOAHTedThM YYACTKOM, ONPEIeIASICA APOBOJHMOCTE H  KOMIMIEKC
ItapaMeTpoR *,/RI nopHerhx GAOKOB:
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Tadaunuga V.16
Odpadotka KBH no dopmyram (V.40)—(V.41}

b
‘e Pa{{L . Apalm, Msr(ﬂ; In ¢
Ergfem® KTC/cM® Brefem?
a IS ] —
i 1216 5.0 4, 0444
120 [30,9 13,8 14,7875
180 13G,0 18,9 58,1938
0 139,4 13,3 0,ABDT
300 14]1.8 24,7 A, 7038
450 145,7 28,0 f, 1738
el 148, 2 311 G,1923
400 150,1 34,0 0, 65,8024
1 %00 1544 47,8 32,20 T, 4356
400 156,56 9.5 3G, 10 7,7833
3 a00 159,34 12,2 HS,GB 8, 1387
G400 1654 15,8 15,05 B, 83093
11 100 171,0 53,9 a0, 04 93147
14 700 173,5 56,4 02,51 39,5956
>1 40k 1774 50,5 56, 5 9,9942
25 200 174,10 1,9 07,96 10,1348
27 00n 1704 G2.8 | AL ED 10,2036

ffpunep. B oradn, V.16 npogeTaBAeHR doxoirme S4nnWE ¢ BaccTandnuaed Iy IaBfdeHHA
CEUAKHND 01 BRIUMCACHHEe Mo dopuyde (V.42) amatcHun AM, (/) np# paanmioux Ap, (6,

KozddmunenT €, neobioadMuil pas BLlTHCMCHHA ﬁq.-B {f), onpeseaseTsd na OCHORe NAHHLIK
HECAEAOBA A ITOR Me CHUAKHNN METOAOM ¥eTAHOBHBWAXGH mrfopad mo dopuyne (IV.74),
C = 0.002 IAxresom®y U osrof s TaBaELe npurogsTcs B ELITHCICHHLIC sHasenng In f. 3aTem
N0 gapsum Tabar V.16 cirpontest KB B soopoHBaTAX A([:,J (Y—In § 0 anpefcaamTes yrIoBLIe
Ko3HIHENTH H oTPe3kH, OTCORASMBC HA OCH OPINHAT HAH4AEHOIG H KOHCYHOTD TP yMoTHUIeE-
HHX yaCTEOB!
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V.2. 0OBPABOTKA KPHEBIX CTABHJH3ALHH
3ABOMHOTO RABJNEHHA

Hexonnnte napuste nad o8paboTKH KPHBHIX cTAOWAHISNHH J9BIEUHE NOA YII0T
HpPH MPOIYBKAX W B NPOMECCe HCGAGIOBAHHN CKBAMHH METOJOM YCTAHOBMBLIMXCH
otfopon. Tlocne wycKa cKBAXHHE B pafory Ha ompeleneHroM pemuve DUKcapyeTcd
H3MEHEIHe BO BPEMENH JaBlcHHA 2 (f) o nebuta @ ({). 3areM yCThepne JTaBIENUA DO
H3RECTHRIM metolaM Taasei 111 mepecunToibawt ma sagofinite. B ckpamwuax, He
HMEIMMX 3aTPYGHOTO TPOCTPAHCTBA, & TAKMe BHHOCAMKX GOILINGE KOMHYECTBO

EHIKOCTH, MABJICNHE HeoOXonuMo 3a-

(Pz -Paz]‘fﬂ'* MEPSITh *, HEMOCPENCTREHHO Ha  3afoe
— ] ¢ HOMOILIO TAYOHIINBIX MAHQMETROB.
1n : = CHATYID KPHBYIO CTABHIMIALMY
obpataTupaloT 00 HOpMY.aaM
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safoftHory Aannesna B — BQ, {V.52)
THe & — KosdbUOMEHT JRYUIcHHOR QOpMyan!, onpeneasevoll no pesyabTatam CTa-
UMOHADHEIX HecaenoBanuil; Qiqs — onpelensercd no rpadury @ (f) coraacho dop-
Myae

o
Quos (1) = |~ + 7 @, ()| A (V.53)
X i=1

3nect Q; — ge6WT, COOTBETCTBYOWMH KOHNY (-TO MITEPBAJIA BPEMEHH, caiz.e:c;

@y — 1e6HT, TOAYUeHUHH MpH SKCTpANGIAIHH SaBHCHMOCTH Q (#} no £ =0, ev¥c.

[lo waiiennsM rpaiIecKnM nyTem Kospduuuentam ¢ 8 f anpeneagiotes Te ke

napamerpr, uto u no KBJL. .

Ewrn kosh@WnuenT b HEIHASWHTENCN, 3 MaMcHEHHE 1e0HTa BO BPEMEHH MaJo,
KPHBYI0 cTa0IIH3A0UH MOKHO 06paBaTHRaTh Mo YNpomeHHOR GopMyIe

Y=o -—Plg ——Qg’” , (V.54)
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Hptimep oGpaGoTan Kpuuoi cTabuansanud sabolnorc RapicEns Opneefen B Tada V.17
H Hé pHC, V.20,

Kpuene cTa0HAHZALMK B cuay TeX e DaKTopuB, HTo U K“BII,, MOTYT BHITh HCKa-
aenbl. Tlaubonee pacmpocrpatedubiil daxTop, HCKAKANMMHE  KPHBLIE cTalHau3a-
LMY, ~ HEOMHOPOJHOCTL NMRACTa KaK Mo MI0MAJM, TAK W N0 MOULITOCTH. [lpy s1oM
B HEKOTOPWX CAYYadX Kpunbie cTabHAB3ANNH JA0T Godee NETAJILHYI0 X4DAKICpH-
CTHKY HCOTHOPOAHBIX ILIACTOR. )

Ipr HenpepoisBHOM M3MENCHHH TAPAMETPOB MJIACTA DO [ICWAJM MOTYT Hadslo-
JAThCST ClefyioniHe 3aKOHOMEPHOCTH.

[lenpepriBHoe yaAy¥ILeHHe TPOHBIASMOCTH MAACTA OT CKBAMHUHEL K KOHTYPY JaeT
Ha KPWBOH CTACHAHIAMMY 7pd NPAMOXHNEHERK YUACTKA, TEPBHT 3 KOTOPBIX Xapak-
TEPH3yeT npH3aboiinyo 308y, a BTOpO — 308Y, YAascHHYI0 OT CKBAXHIN {(—0,5R.}).
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Tadnuua V.17
Odpadotka kpuBofi craduau3anux 3abofidoro pasienus
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| e
0 183,1 33 A6 3] — — — — —
100 179,1 32 076 1450 2,80 3,18 284.0 101 2,004
20} 178,9 d2 004 1523 2,76 5,53 62,0 02 2,308
ano I78,8 31 970 1566 2,71 5,73 A39,4 309 2,490
S 178,75 31 550 1576 2.063 G.21 1640,7 524 2,795
300 174,68 31 926 1600 1,63 6,40 24135 955 1,530
1200 178,68 EYRH] 160G 1,46 5,53 3161,4 1284 3,107
1500 178,64 31912 1614 2,492 6,74 3804.3 1G06 3,208
1500 178.62 31 90k 1621 2,39 6,78 4516,1 1533 3,286
2400 178,60 31 853 1628 2,35 6,95 603G,9 2571 3,410
3000 | 17&56 31 &84 1540 2,31 7,08 7134,3 3218 3,507

IIpu venpepbBEOM FX¥ULCHMH NPOHHUACMOCTH MOMET HMETh MECTO HECKOMBKO
NPAMOIHESANKX YYACTKOB, MAIOLULX TapaMeTPel, Oauskue K napamerpas OTNeTb-
HHX 30H.

B cavyae nagduus ©oIL1acreé 30H C PE3KO BHPANKENTOR HeOANOPOANOCTEIO Ha
KDHBRIX CralHARsanny oTMedaoIc Te Me 3aKoHoMepHocTH, uyto 1 ua KBJ, w no nuu
TAKKE MOMKHO ONPEeNIHTh PACCTORLIE 7O STHX 30H.

B nmaacrax, HEOMHOPUEBIX MO MOURHOCTH, IPH COBMECTHOM HCCJICHOBANHH pas-
SHUNBIX TIO0 MPOHMIASMOCTH MJACTOB Pe3yabraTel o0pafoTKH KPHBHX CTASHAH3AIHH
RABUCAT OT COOTHOIWIHWA [LJIACTORLIX JABICHHH OTN&TIbERX MIACTOE. B eaydae pa-
BEHCTBA [MACTUBSLIX JaBtenuii KpuBore CTadMau3allul Ja10T TPOROJHMOCTh, PaBHYIO
CyMMe TIPOBOLUMICTEH OTAGIRHBIX MAaCTOB, W NPOHHUEEMOCTh, CPelHeR3BelIEHHYI0
Mo MomypocTH. I1py pasebix MAACTORHX JIaRIeHHHX 3UAYENHe TPHBCIEHHOA IPOBOIH-
MOCTH B OBIUeM CAy4Yae 3aBHCHT OT NefHTa M JOCTHTALT CYMMapHOrC 3tauYenus, Korna
BPHTOE B CKBAXAHY NPONCXOAHT W3 BCEX DPONYKTHBURIX MI2CTOB.

Jaa nodydenus mapamerpon OTARAbMEIX MJACTOR MO oduell KpuBoR cTabHAH3a-
IHH HCOOXOQNMMO B MpoOMecce HECeAnBAIH H3MePaTh JeOHTb Fada i3 Kamuoro naacta
Ha 3afoc ckeaxune, Kpnpag cradvawsamin satem ofpadaTbisaercs O CTaHIapTHOH
MCTOJHKE a5 KamIore MiIacra.



I'JIABA VI

NMPUBOPLI H ANMAPATYPA
A UCCIIEJOBAHUS CKBAYXHH

[Mpufopnl H anmaparypa OPH Ta30THAPONHHAMHYECKUY HCCISOBAHHSX CKBa-
MUH TPHMEHAIOTCA C USILIO ONpejenennd JOCTOBEDHIX B&THYUN BEOOXOIHMEIX apa-
merpon. Ilmxge paccuaTpuBaiorcs NpHSOPsl W ANNADPATYPH, KOTOPEE MOMKHO HCNOMIb-
30mats Ha razoBelx Tposteaax COCP jua M3MCDeHus Janleswil, TEMTIEPaTYp H pac-
x0;08 rasa. M3MepCeHHEe YKa3aHHMX MAPAMETPOB B 2aBHCHMOCTH OT BHJAA HCuneqoBa-
HUET MOMKET NROBOJUTLCH HA MOBEPXHOCTH W B CTBOAE CKBAXKHEW — T&K HAZLIBACMKIC
«ralyGuHBEEC HeeaeoRalins. [IpH rayOnHHEX VCCICI0BAHAX NOMHMO CAMHX H3MepH-
TEMLHEX MPUOOPOB HAW cHeTéM TPESYeTest ONPEICAEHHE KOMNIEKT 000DV 0BANHA
LA NPOBENeHAs CNYCRO-NogreMHuiX onepauyi. IlcemoTps B2 SHaUATCALIIOR yonoXK-
HeNue NPORecca HeCACAORARNS ¢ TAYSHHHIMHA Npubopami odoiiries 603 HAX e BCETAR
RDAMOMKHO, TAK KAK B HEKOTODRIX CJAyUafX ONPEeIHTs HeofX0IHMbie NAPAMETPH ¢ IPH-
CMIEMONE  TOYUNOCTDIO AHANHTHYSCKUM Oyres He YilaeTced.

Jaa rayfiuuneix HCOISIoBAUHA NPHMEHAIOTCA ry6HHHDIE TPHOODEL CAENFOIL X
pasHoBHANNCTE,

[Mputopsr ¢ MeCTHOR peructpamuefi HIMePASVOro MapameTpd, KOTOPbie crye-
KAalOTCs B CKBAMKHHY HA CilellHalbHOH ADOROMOKE-K3HaTE W COCTOAT H3 JATYHKA, UYR-
CIBHTGABHOIC K H3MEDAEMOMY TapaMerpy, H MEXau3iMa, mo3BOAAIOMETO EamucaTh
B&JMUHHY H3MePeHHOTO mapameTpa Ha COSNMANBHOM AHarpamvHOM 6HaHKC. llocae
noabema MPpHSopa M3 CKBAKHEE! H H3BJASUCHMT JHATPAMMHOTO GJATKE TPOBO HICH
pacmmdpoBKa FanucH Npabopa M oNpeleneHHe HimepeHNOH BeJIHYAUL MaDarerpd.

CayOuBEHEE QUCTAHUAOHHDIE TPHOOPD!, BRJAOYAMNIHE B ceba TayOHETBE cuapal,
CONEPIKAT WYBCTRUTENbEB JaTunK ¢ OpeofpanubareseM W BTOPHUHYIO ADAAPATYPY.
Carnan natunka ¢ DeTHYMHE H3MEepsieMOTe NapaMeTpa, npeofpasuBaHHnil B SIeKTpH-
gecKuli, no reou3dIeCKOny SPOHMPOBAHHOMY Kalemo nepenaerca Ha PaclouciKeH-
HY1O Ha NOBEPXHOCTH BTOPHUHYIO anNapaTypy, KOTopas B CBOW OUYEPENbL DACUMGppO-
BDIBAET NPUHATHIE CHTHAA, NOKa3hiBaeT WAH 3aHHCKRAeT ero.

ITpeuMymeeTso NpHGOPOB ¢ MecTHOH perHcTpamuelt — cpaBUHTEABHAH fpOCTOTA
APOBENEHUS COYCKO-TIOTLEMHDBIX omepaunli H3-32 Majoro gHAMETpa IPOBOJIOKM, a HE-
DocTatoK — OTCYTCTBHE HadopMauun o paborTe OPpyfopa B CKBARMME.

B TakoM cayuae BO3MOMHb! HEKAUECTREUHEIE Heo e oRaHUA H3-32 HEHCIPABHOCTH
apMopa, KOTOpHE HCOOXpaWMO MOBTOPATD.

Hucranuuonnsie TpHAops! TPH BCell CROMHOCTH CNyCKO-TMOHEMILX Ouepaunil
OOaATAOT TeM NPEHMYUIECTROM, UTO JAI0T NOCTOAHHY HegopMannio o pabore mpH-
Gopa B CKBAMHHE W BENNYMHe DeTHCTPHPYEMOTO Mapamerpa. B HeoSXnIHMEIX cayaanX
MOMINO CPAsY TPORECTH HOBTOPHLIE KOHTPOALULE Hamepenust WaH NpocieiTs Hane-
HeHHe TapaMeTpa no ModoMy HNTepBany TAYOHUB CKBAMHHDI.

TpakTyka MPOBEIENIHY TAZOTHAPONHHAMHMECKHX HCCIeNOBAHHN CKRAXMN noKa-
3718, UTO HCHOTHUTENH JIDJKIE 353ThH METONUKY HCeuBTAHKHA W 06padoTEn uoaydci-
HHX PE3YALTATOB, UPHULMT NefeTBHST W FCTPORCTRO npHOOPOE W ANNaparyphi, uMCTb
onpeneJerHnll OnkT PadoTE ¢ HHMH, FUHTHBATH OCODEHHOCTH KONCTPYKUHH H 0OBASKH
CKBRXKHH, CTPOrO cOGMIOIATEL npis(jia TeXHUEM GeionacHocTtu. lng IpnBesuus Me-
CREAOBATEIbCKNX pafoT Ha NP faciaX CHSUHATBALIC HOCTEL0BATCARCKHE Gpuraaw
AONAHE! SriTh OfECTIRUEHH BreMi rendXonuMuMl TPHGOpaME W amnaparypol, oGopyno-
BAHHEM, TPHCAOCOGAEHHAME. B 00A3AHHOCTH TAKOK Opurans! DoMHMO OCHOBHON 34-
aTn (npobenctie Ta30THIPORHNAMUYCCKUR HCCIEADBaduE} SOTKHN BXOIUTL onepa-
UHH IO MOATOTORKE CHBAXHHL, PeMONTy, HAJ4IKE 4 TapHpOBKe apubopos W aonapa-
TYpPH, ofpaforke MDOJIYMEHHLIX DPe3yabTarTos. :

T[TonroToBRKAa CKBaMHH K NpORETEHHIO JIOBOTG MCCJAGIOBANHHE — BAMHLIEA 5Tall,
OT KOTOPOTO 33BMCHT HE TOJILKO KAMCCTBO NMOJIYYAEMLIX PE3yanTaTOB, HO W, Kax Ipa-
BHO, CAM# BI3MOMUOCTE NPORENEHHA HaMeuelHwx uenmrtauwid. B mponecte noaro-
TORKH CHBEAKIHL MOTYT MPOBRONWTECA B JABHCHMOCTYH QT BiJA r[pED,CT()HLLl{‘TO weeac1o-
BaBWs ¥ OT CTefeHH 08YCTpolicTha TPOMBICIE CIETYomHe ONEPALMH: YCTAHOBKA Tiepe-
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IBHXKIHX MOCTKOB, A¥OPHKATOPA HA COOTBETCTBYIOMESE NARICHHE, BHIUKH g eIy 2Kz
H MOJBEMA TIYOHUHEX UDHOOPOT B CKRAXKATY, TPOBCPKA U TOIKIIOUEHHE TalonpaB »Ja
H TPUGOPOB Jns U3MEPERHS 1eOHTA, MOTKIIONEITHE CenapaTopa LI OTRSICHNS suIK
thasel, veragoska npubopon jaa HIMEPEUHST VCTEERLN NABAETTH H TEMEEPATY D M, T. 1.

Cnucadue yeTpoHCTBa npubopoR W ARLAPATYPL, & TAKMKE METOIOB PatoThl ¢ HM Iu
JaeTcs B TaKeM 00LEME, KOTOPbH HCOOXONHM KAk NOTIOJHEHHE K CROJCHHSM, cofed-
#ampmes B «llacnopraxs w JIKCTPYRUAAN 110 NPMMENEnIHIOT, HOCTARSACMEBIX 3aBOI0M-
H3TOTOBHTENEM C K&K sKacmiigpom npulopa, Kpatkoe ouwmcaHue JHeTaHuMOH-
HDBIX anGopoq’ BCEX THIOR PEKOMEHNYETCA HCMUALIORATL KAK CnpaBodHE Matepuan,
TaK KaK CepHHUC 3TH OThubHOpn! HE BRIIYCKAIOTCA H MCCJCIORAHHA CKBAXKHH C HX TO-
MOMEBID BEIYT ABTONCKAe KOIJICKTHBLL.

VI.1. MPHBOPBl H AMIAPATYPA
AN W3MEPEHHMA JAABJEHHA

B nporecce TaloriapoinbaMyuecKEX HCCASTonaHuil BO3HHKAET HEOO0X0IHMOCTD
H3MEPERHA JIABAGHHA Ha Yorbe CKBAMHHEL, B Y3ge HamMcpennd Je6HTa H B crBOAE
CKRAMHHEE HA DA3NMUHRIX IoyOuHax. JaBrenue Ha yeThe cKBAXMHHL H B Vaae HIMe-
peHiA 1e0HTE CISNYET HAMEPHTD P YHMHHHREIMH TOKA3LIBAONMMI MAHOMETPAMH THIA
MO u MTH. B cTBOJE CKBAMKMHDS N2BJIEHAE HIMCPAIOT TYGHTIEBIME PETHCTPHPYIOIHME
H JHCTAHIIHOHHDIMH MaHOMC’TpﬂMH.

VI.1.1. TIpyXHHHbIE MauOMeTPbi

¥erpoitetpo B ofwnf s Manoverpos TTa MO n MTH noxaszan na pue. VL1,
UyBCIBHTEIBANM 3EMENTOM CIVIKHT NpykHHA 5. TIpn yBeJHuenun JaBilenws oHA
DACTIPHMIAETCH M MEPEH DRMANKIYVIO CHCTEMY H 3yGuatuil cexrop ¢ N0BOpaunnaet
CTpeJIKy 4 Ha CoOTRETCTRYIomMA yroa. (reaer mpo-
BOJIMTCA 110 LIK4JE, TPAJYUpPOBATIION B JeIeHHSX,
Ilepecyer nasncunit B wrefem® mpoBopAT no Gop-

MYy.ae
p=Ant n (N — B, (VLN

re P — M30BOYs0e  jJaBaeHHe, krofem®; N —
NoKa3aHus MaHoOMeTpa, neaeHus; Ay, By — OaH-
Wallllee HUXKHES 3HauYelHe of N MO TapHpOBOUHOR
Tafiune HCTOAL3YEMOT)  MaHOweTpa, Kro/ev? i
TEJIEHHST COOTBETCTBEHHO;

no== (g — Ay)i(By — 8], (Vi.2}

rae Ag, By — Saipkailliee mepxiiee 3mavcnve Aa-
BaeHHs 0T N no rtapuposounodt Tataune, Krc/oM?
H JleneHHA COOTBETCTBENHO, 7 — [IEHA  LOACHHs
MaH()M{‘Tp&.

Mpusep. PaceriTath, gapacn#e 00 I0K#3AHHE

saHoMeTpa N — 2601 geaenwst. [lo rapHpaBOUAOH
AfnHne  LIA  JAnNOr0 MAHOMOTpd  IMecM: .‘3” =
= 254, 0 gem: A, = 86 mrejomd, B, = 2682 goat: AL -
a0 HicioME. Puc., V1.1, MNpyHHudeli wmabo=
Torga MET.
. ‘ A . { — prasffa YoTwlinBaYgan; 2 --
n o= (90 — 85)/(269,2 — 254) -— 0,329; TArL; 8 w— 3Y64ATME  céxtops
p =83 + 0,329 (260,1 — 954) — 87,0 xrc/om®. 4 — cTpenxa; "5 — npymuma

TeXunueckHe XapaKTepuCTHKH MPYKUHHBIX MOKa3hBAOUHX MAaHOMETROR [pH-
BefeHE B Taba. VI

[pn ycramoBKe 06DA3n0BBIX MANOMETPOR B MecTaX H3MEpPeHHA neohXonumMo co-
6I00aTh CACNFIOULAE YCIOBHA.

IpucoensHuTeALHHE WITYLED NOviken OWTh HanpakleH DePIENIHKYAAPHO K Ko-
TOKY Ta3a B TPYOONPOBONE H HE 3aXOJMTh 32 NPencas BHYTpeHHell cTenkHE TpyGonpo-
BOJA.
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Tadanuwma VI.1
TeXHRYECKHE XapakTePHCTHKH maHomeTpos Tama MO w MTH

MokasaTens MO 0G| MO 0,25 | MO0 | MTH 0,6 | MTH 1,0
Bepxuue npercabl HamMepe- 1; 1,6, | 2,5; 25h; 4; 5; 1; 1.6; 2.5; 4;
HHS, Kre/eM 10, 16; | 40; 400; | 60; 100 16; 10; 40; 16; 25;
i 160; 250 G600 £0; 160; 1 100; 400;
250, 600, 1600
1000
I
PaGouan Temnepatypa, “C 207=3 2075 20==3
HonyeruMas TeMaepatypa, °C 10+ 356 ot —&0
no 160
raMeTp Kopmyca, MM 230 160
HonyeruMasn OTHOCHTC.Th- o 80

Ha® BAAMHOCTE BO3gyxa, %

AonyctuMan cKopocTh HIue- Ho 1
HeHMA nasdennda, %ic

Hazmanetrne Jlas wamepenws  Ha0WITOWNOrO  JasgeNns  ned-
TPATRHBIX [0 OTHONEHMO K JAaTyuH, Gpouse o
KOUCTPYKIHOUNOR CTajH MHIKOCTeH W rason

MaHoMerp gomied OWMTb VCTAHOBAGH B BEPTHKAJLNOM DOJUMKCHHH.

Ber HamepuTesbHAA JUHAA ROKHA GEITH TEPMETHHTION.

B cxeme coeguueHRs HCODXORMMO HPCAYCMOTPETh B4 REHTHIR HA COOTBCTCTRYHO-
mee gasaeHne. Ogun — L8 oTKTOYEHHA MAHOMETP2 0T RaMepAemoll IEauy, Apyrofl —
JUIA BLITYCKA rasa M3 MAHOMETpRA IEpeh ACMOHTAMeM, MaBoMeTp Boier OHITh YKPRIT
OT AeflCTEMg TpAMHX COJuednbIE JyucH. .

Tpreoeganenye 0BPa3OBEI MAHOMCTPOB K MECTAM HMaMepeHHH NOIYCKAeTCH Of-
MM K3 COeRYTOUH X CIocotoR,

Hemocpepetnenno K Touxe M3MEPEHUS — €CJAH OTCYTCTBYIOT ATPCCCHBHEIE NPH-
MECH B HIMCPREMOM Cpefe W TeMnepaTypa u3MepsaenoH CPEeRsl H OK] VIKAKNIEro BOIYXA
HE OTJWYAETCH OT TEMOEPATYPH, TPH KOTOROI 0TTAPHpPOBan JanAHE 00pa3ioBbll MaL0-
MeTp Gonee uem na 3° C. )

Tepes TpyGKHM BRICOKOTD JaBJIeHHA -— [IPH TEMTEPATYDEe H3IMEpAeMoH CpeAh,
NPEBHIIATOMEH OMYCTHMYIO TeMMepaTypy fdd O0pasmoBOTO MAHOMETpA.

Uepea TpyOKH BHICOKODD JIABASNHA H JUBYIIKY — CCIH B H3MEPHEMOA CPene UPH-
CYTCTBYIOT arpeccHBihe mpuweck. B aTom ciayyie nce HeoGXONHMMEIE RETATH CXEMBI
JOSWHN GHTL RITOTORTEHRI W3 COOTBETCTBYIOUIICTO AUTHKOPPOIHORUOID MaTepHATd.

Buiffop npereaa usvMepeHNa MAHOMCTPA 3dBHCHT OT AABJAeNHA H3Mepmemo# cpens.
IpeamoutuTenen ofpazioBuil MAHOMCTD € TAKHM MPEICIOM H3MEPCHHS JABJEHHA,
KOTRA CTPedKa ManoMeTpa B NIPOIecCe HIMCDEHHR DPAcToflaraeTcs B cpefHedl TpeTH
KA,

¥x0n 2a 06pa3UOBEIMH MAHOMETPAMH ROIKEH BKIOU4aTh B Ce0S MepOUPHATHSA 110
COJIEPRAaHHIO ero B YnCTOTe, ucnpasHocTH. Ero caenyeT ofieperaTh OT TPACKH W yAa-
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pop. Heofxoinva DepronmuecKass TAPHPOBKA MaHOMETPOR Ha OOGPASLOBLIX MOpIIHE-
BHIX MaHoMeTpax Tra MOIT knacca TousocT# 0,05 cornacto 3aBOCKHM HHCTD YKI[HAM.
TepHOZMYHOCTD HOBEPKI MAHOMETPA 3ABHCHT OT XaPaKTeDd HCCAEROBANRH, yoiondi
€r0 Xpanetnd H TPAHCHOPTHPORKY; NPH HENPephiBHOR padoTe ManoMerps —- paz B Me-
CAll, NP TEPEEO3KE HA PAIOBLIE HCCAEAOBAIMA B IOJICBEIY YOIOBHAX — Pa3 B HEelIo;
Aaa ccofo OTRETCTBEHHRBEN HMCCHeROBAHHI — repra KamLLM K3 HUX.

VEL.2. Qudepesumnaiinusie MaHOMETDH

Hust MaMepeirns DepeltaioR AaBJeHHA HCNOIRIVIOT JubdepeHIMa bHRe Mao-
MeTpHl. IlauGomee pacmpoCTPAHCHEL KUAKOCTHRE, NONIABKOBLIE, MCMODAHHLIE ¥ CHJIh-
donupie gudmanoMeTpd. B Ta30B0l MPOMBILLICNHOCTH RHVAHOMETPR [PHMENTIITEN
B OCHORHOM B PacxojoMepax. [loaToMy NpHHLNT EelCrBRg H DOPAIOK YCTAHOBKR nud-
MAHOMETDOR HIJOMEN N TYHKTE [0 HIMCDCHHE JeOHTA CKBAMKHH.

VI.1.3. TayGunHbIe MAHOMETPH
C MECTHOH perMcTpayHei JaBAEHHA

TliacroBbie H safofiune gaBieHHA, 4 Takame IAngenud Ha Mo0ux Roybuoax
B CTBOJIE CKBAKHUH MEXAY YCTREM U 3af0en NAMepAIoTCeT H PETHCTPHPYIOTCA ray6Hn-
HBIMH MAaHOMETpayu. [IpOMRIIICHHOCTD BRIYCKAST MAYSHITHE MAHOMCTPBI NecKoIh-
KHX THIOB C MeCTHOH pPerHcTpaiuell, paspudotantnx wncTHTYToM BITHHKAHedre-
T43.

CayOHHHBIE npei3nonnke MAHOMETPEL nopMatenoro pasa MITI-1,

OTH MAHOMETDH NPYIKHUHO-IOPIIHES0T0 THNZ NPeIUAIHAYCHE! AT BLIMOJUENHS
TOUHBIX H3IMCPetHil Janaetns H ero H3MeHenmit (puc. V1.2). Tlog aeficTBHem gange-
HA B CKBAMHue mopuienb J6 CoBEpIACT MMCTYNATETLUOE JIBHAKEHHE, 8 A8 CIATHA
CTATHIECKHMX HATPY30K M MOBHIIEGHHA TOYHOCTH HIMEDENHA BABJEHHE — BPAIZTEdh-
Hoe. [lepHOEHUNOCTD BPAWENUS NOPUIHA OCYIECTRINETCA ARTOMATHYCCKHM TPephBa-
TCAem HIECKTPOUTOro TUna 9, cuONTHPOBAKHBIM B Kopnyeuodl Tpybe /O, Bpews ocra-
HOBEH BPAIICHUS NORUIHA PEryqHpyeTCH OT Ny1s (NenpepnRHBHT DOAHM Bpawenus)
N0 5—6 MHH DyTesm noBOpoTa PYUTR § €O WWKaded! 7, cnatmennol ReICHHIMN, ¥K43hl-
BAKIIHMH 3373BAEMYI0 M4y3Y. PEROMENIYCMuIE PeMHM COTRACOBAH C BDPCMElEM pi-
GOTH YaCOROTO TIpUBOLA W MOXeT GuTh BmGpad cormacno taga. V1.2,

Tatawina VI.2

Bpems paloTm 9acosOro npHeoRa N0 PexHMaM

Dpeyua pufoOTH 4ac0BOr0 DPHEOLA, 1

[MokasaTeny
2 \ 4 8 ‘ 15 30 on 12¢ | 250
|
ObcsnaueHHe  peH- 0 1 2 3 4 b ] 7

Ma paSoThl HA TTKATE

Camo Bpamenve mopuHg  OfECHCYHBAETCS HMEKTPOABHIATEICH MOCTOSHHOTO
ToKa I[, mHTaemoro GataDesMH cyXHX sdcsentos 4. OT IeKTpoIBUTATens yepes
peaykrop {2 mpamaTenbnoe DEMMCHEC HCPERAcTCH H3MEPHTEIRNOH npymume 15,
ACECTKO CBA3AHIOHA cBOGORIBIM KONLOM ¢ TopuiHes. BTopoli kougil npyxuabl coeguten
¢ BAJLOM .!’3, YEpellieHHBIM B pa,"{.ﬂﬂﬂhll{)—yﬂ()pHO:\-T NMOBUIMITHEKE, H BMeeT BOIMOKNOCTR
TOIRKO BPAMIATCIBHOTO TEHAEHHI,

Tlepememcnre NOPUIHA, UPOTOPUHOHANRHOE JARJIENHW B CKBAMKHHC, 3aMBCH-
BACTCH 1EpOM Wa RHATpaMMC, YxpelteHHOH B Gapalane /9 uacosore mpusona 2.
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Ilasn sTOrG KapeTRa ¢ HMITYIAM DEPOM [§ coepmugeres o MoputHeM TOCPEACTROM

VYNATEJBNGTO TePEeMEL(CI M [I0 HAllpan-
" crpyn. Pasjequtenb naGHPRETHOTG THITA {4
TOMENAEX KOypentpuuno, 0 LPefOXPAHAET BHYTDEHINNO
[OJOCTE  MauDhoKa aT IPOHUKHOBENHE
pHelurHel cpenbl. KoHCTPYKIES pasIcauTens
ufCcCreunBaeT BOIMOKHOCTE GricTpoil pas-
GOPKH A4 UDOMRIBEH pafiouuy nodocre,
4 TAK:Ke AJN 3anoJHeHHS MaHOBIOKA pa-
Boveli MURKOCTRIO 6C3 UAPYIICHUS Tpamyu-
POBKH  maboseTpa. [lepen 3anoasennes
MaHOBJ0KA MURKOCTBIG HeoGX0ZHMO OTCOR-
AMHRTB ero oT TPySh ), nocrasib Npuiop
B DepTHHAILHOR THNIOHEHHE,

Bjox nuTauMa  SICKTPOABHIaTCIA Co-
CTOWT U3 HETHIPEX 3IEMEHTOR 4, COERMHEHNEIX
NoOIeIOBATENEN0, BRETOTATCTE 2 u COCY -
14 3 ¢ JerKOKHTAMIEH KHAKOCTRW. [lonhi-
wenne  patouelt  TEMNCPATYPL  BHI3bIRAET
HCTAPEHHE HUAKOCTH, [[PHBOANT K HOBHIIE-
HHIO R4BJICHHMA B BJ0Ke HHT4HHS M Npenat-
CTBYCT BRIXORY HCTOYHHKOD ITIHTAHRR M3
CTpoR. OJEKTpHYECKaH Ienb  ofipasyercy
KOPIYCOM npHBOPa H TOKOUPOROINM 3.

IleproTopka nuprGopa ATS IPOBCREURS
uamepenu#t B CKBaXKuuE COCTOMT B CMENe
AMAI'DAMMHOTO GXaHK4, 23aBoRKe wacoRolo
IPHBOEY W BKAWUCHHH el 3JeKTpONNTa-
HHA IyTeM noBopoTa Baxawouwarerns 2. [pnr
HEOGXOI[H MOCTH  CIERYCT [IPOssITh Mano-
GIOK W 3aM0JHMTE ero  Macaom. ProikHM
paforsr  IPePRIBATCIA  YCTAalARJAKDAeTCH
()GBTLIHU nepey BLIEI R nd  CHRAMHHY
B gafiopatopuax KHIT wau & ratopatopnax
fipyral To RCCHEZORAHMIC. Tam e npone-
PAETCH NPHTOIHOCTE HCTOHMHHEKOR TTHTATIHA,
TeXTlH‘IECKEﬂH X&paKTepHCTHKH MIIOMET-
pos MI'H-| opunegena B taba. V0.3,

,U,.‘T.H ﬂpOBe,"L(’.IIHﬂ DOHNTePBALEBRIX H3-
MEPEUHH  JARJeUHA MOMKHO  HOTOJIR30BATL
ToyGMHRHWE  mopUInenoh  MasorabapuTHHE
manoserp MITM-4, (pwe. VI.3), ecaw ero
TeXHHUYCCKHe  XapaKTepHCTHKH  COOTBET-
CTEYIOT CYMUICCTBYOWANM KOHKPETHHM ¥CI0-
BHM. KOHCTpYKTHBHAA 0COfEHHOCTE $TOTO
npuopa — oTCYTCTBHE HACOBOTO MeXAHHIMA.
Bpamenie HOPIIBA © MepoM OCYIECTBIAET -
CH 3MeKTPOLBHLATENM, TTHTACMEM OT DaTa-

WIAPHAPA {7 W UMEET BOIMOMKIIOCTh TOABKO [y op
JAWUNM, BETOTHEHHBIM B BUJE HATAHYTBX
COCTOMT ua TpyBox, pacro

IPye., VI.2. TayOuBswi Masowerp MUH-1,

{  XBOCTUBHK, 2 — BLIKJKPIATEIb UHTAIHA
4 — cocyd ¢ JerKoKHIMNed HuHAkocThe; 4 —
HeTOUHHKH  OHTAWMA,  § — ToKonpoeod; & --
pyuka; 7 - - wkama; § — QUK § - aRTOMATH-
YerKuid NPERLIBaTeAR;, [0 - wOpuyena®  Tpyda;
! — SNCHTPUARHTATSNL, 2 — peEy¥Krop,
i3 — upoMomyTUuumil  pam 14 - nalHpUHT-
Huf  pasgemuTelh, J§& — NIMORHTCARHAR 0¥~

HUHY, [6 — TURUeHL, 17 —- Wapiaup; 15 —
KAPETKA ¢ DNHElyIgHM  mcpos I8 — Gapafan
¢ gHarpaMMeRM GfaitkoM; 20 — wyacobol
npurog, 24 - amoprrzaved; 22 -- HuKoueu-
NHK

Pye. V1.3, TayGunusii manoradapsteni MamoMeTp MOAM-4,

{ — 1py6y; 2 — Gapubam; J — mepo; f — Ropliedt; § — RPYAIHHE: § — DPoMedyToUlLA
BAAHK; 7 — PasfenHTens; 8§ — DemyKTOm 9 — ABUTHTENS ) ' e Y

Pue. VL4, TayGuAALl ManoMeTp QopMasbeoro pstaa MIMH-2



TaG6awniga VI3
TexHHuecKan XapaKTepucTAKa madomeTpos MIH-1 n MITM-4

lloKazaTenn . MIII-1 MIIM-4
Tlpenesn H3Mepenus FamjiclHHd, 2—40; 3 -60; b—100; 1—B0, 5h—120;
Kredem?® §—160, 10—200:; [10--180; 10—250

12.—280; 15—300
MakcuMalbHag pafouas  TeMrepa- | 100 +60
Typa, 'C
[Mpysenendas norpenmocts, % 0,1+-025 0.5
Topor 9YBCTBHTCIRHOCTH, Krofou? 0,1% oT nepxuero 0,006—0.4
peteaa

Pafourfi xon popumasa, M 10010 100
JlanHa, sMm 1800 1460
HHamerp, Mu 32 25
Macea, kr 15 2,9

PEH HCTOURMKOR TOKA, HEPe3 PEAYKTOP €O CKOPOCThIO Bpuuepuo 1 o6/10 mun, npruueM
CKOPOCTE BPALIENHST NOPWHT HecTafnibHa, Tex HYeCKas XapaKTepucTAKa MailOMETPOB
MITM-4 npueegena B Tafid, VI.3.

TeaHKCHME TIYyBHUHEE MAROMETPH BHIIYCKAKTCH NPOMBTIVIERHCCTEIO B MOJHGH-
KAIYHH HOPMANhnoro pxAfa Manomerpos MITI-2. MX Kowetpyrums paspafiorana ¢ yue-
TOM OMbITA SKCTLIYaTaiMH PaHee CO3RaHHHIX OTCHECTREHHHX M LIYULIMX ofpaluom
SﬂD}rﬁcH(HbIX HpHﬁUp()B AHAJAOTHUNEY THIOB, 4 DPHEMeHetuHe npe,um)q’mmnbuee A4
M3MepeHHS BHICOKHX JanJCHHH mpH MoBLIEHHRIX TCMTepaTypax.

Manomerp MIH-2 (pre. VI.4) cocTouT B3 ABYX OCHOBHEIX Y3JIOB — MAHOMCTPH-
YeCKOrD B,J0Ka M MEXAUH3Ma 3anuen. MaHOBJOK COCTOHMT H3 CHABQOHHOTO Pas3IciaH-
TedRr . TelMKCa, DOCTPRHMMAIGINErO JaRdeHuHC B CKBaxkuue 2, aySuaroll mydmh 3
M TMepeRATOUNOrO BaJIRKa 4, Bpamaomerocs B MAPHKOMORIHNNHUKAR § H 6. Bee i
NETATH CMOHTHpOBANH B LepeXofuukax 7 u 8 w tpyle 9. Mexanuss 3anucy pasMemmen
B Kopoyee [0 B nepexogike 7. On cocTOWT HS 4ACOROTO MexanHaMa 1/, penykTopa f2,
GapaBana sanucy 13 ¢ rafikoit 4, xogopwv suBTOM /5 W niapammedi onopoi. bBapaGan
ONBpaeTCS TPeMA BRICTYTAMR RA KPOMKK HallpaRISOIHX Da3oe xopuyea JO W upu-
Kunaetcs K nuM npyxunofl. Tleponepskartesb ceg3an 3yGuatoit MydTol ¢ neperatol-
HeM nagukoM 4. Jlag pebopa modma gepaaresb NEHTPHPYCTCA QTHOCHTENbHO Gapa-
Gana nanparasouel TpyGoH, ckonpagmed onopofl B opyauAoi, JocTtyn kK Gapabany
3AlMCH W PeaykTopy ofeCnedunacTca Hepe3 CheMHYH) KPHIIIKY Mexannsaa 3aTmicH, sa-
KPEOIeHNyIo YIopos M IPYKUHHLM dukcatopos. K npubopy npugacrcs ynudum-
POBAHHAR TEPMOMETDHYECKAd CeKI(Hfl © MAKCHMAJRNILIM TepMOMETPOM H AMOPTH3A-
UHOHHEM YCTpOHeTROM.

Bapafau mepeMeliiaeTed 10 NATPABTHIOMAM HOA RelcThhem coGCTRENHOH MaccH,
HO CKOPOCTE €X0 X0/1d Pery JIpyercs X0A0M HecamOTOpMo3fIerocs BUHTA, Nepenarod-
HBiM OTHOITEHHEM DPEAYKTOPA M 4aCTOTON DBpalledRd BAga 4aCOBOIO NpHBOjA, HIpa-
WOIMX POTL COYCROBOTO yCTpolierna. Ilanuyne peayKTopa M gpyX CMENnEX BHHTOB C
PasIMUNbEIM XOZ0M OBCCTIeUHBaeT nOyYene YeTbIPeX MdCIITA00R 23aTHCH IPH ACHOIL-
30BANUK OJHOTO YACOBUTO IPHBOA.

B upu6opax, NPerHasHAUEHNNX RIT FA30BRX CKBKHH, CHIbMOR MOMHO 34MeHHTE
duabTpoM. B 2TOM cayuae Hapy:noe RABNGHHE NOCTYIAST HENOCPENCTBCHNO B Te-
JHKC, MTO HCCKOJRKO TMOBHILAST TOMHOCTEL LOKasaHMit. TexmuuecKue jJaHNWC MaHO-
meTpor MI'TI-2 npupenenst B Tabn. V1.4, JTrdhepeHlHablbie LTy GHNNBC MATOMETPH
UPHMEHSIOTCS 1A H3MEPeNMA W PelHCTpauHH HeGONBIIMX HaMeteuni Ranmennd.
B ra2onblx CKBaMHUAX HX MOMHO HCIOAR30BaTh LAA permcrpamun KBI, Kpuabix
CTAGKMIHIALHY AABASURA, TOHHTEPBAILHAX HIMEPCHHH TABMCHHA 110 CTBOMY CKBAMHH
OT ycTes Jo 3abos,
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Tabanua Vid
Texnnyeckan XapakTepucTHka MaHomerpes THna MIH-2

f=1
Sy 2 2] %8 3 g
TloKABATAIR s & < 2 < s o
i i = Ja iy o i
[ [ =] e [ [ [
I = z = ] = 3 z =
i
Tlpenenn mamepends gap- |0—100/0—160 0—250'0--—400|_0-—600 0—800| 0— 1000
JenHs, Krefem?
Patoune Temmepatypr, “C O 20 a0 100 ( Or 20 10 160
Qcnosnad mpuBenenHasn +0,25 | 0.4
TOTPEITHOCTL, %
Hopor uayecTeUTEnbHOCTH, | 0,1 0,2 0,3 0.6 0.6 1,5 2
krefes? ’ ‘ } 1
Jlmuna szanmod 1o Rasde- a0=*3 45E 5
1K1, MM
Jlmuwra aanuey mo speme- 12045
ITH, MM
Maciutal 3anHCH, MaUMBMIL 0,125 0,251 05 1
[MpoIetKATeTREOCTE  38- 16 8 4 2 —
MUCH DpeMeHH, 1% ‘
Marepuan Gaanxa Evmara Ponera MeTaLIHYCCKAH € MOKPH-
AHATPAMM- THCM
Haf
Hanna, v *# 1300 15560 ! 1750 boo1800
Jnanerp, mu 32 36
Macca, kr He fonee 10

* Bpema 3anMcH 16 1 CcooTeTCTOyeT Macnimatdy aayuce 0,125, Bpema 3ankcn 8 w —
wyCirraliy 0,25 H T. 4. NP6 YeAgRHE NpHMenedda 4acoBoro NpHLOgY Thna 27 UIL.
% Tunuy npubopa (ea TepMOMCTPWUICCKON CCKIIHH.

B nacroauiee BpeMA HameuawTcs K cePuBHOMY NDORSBORCTRY RU(MIHOMETpHL
¢ cuaoBofl kompencauredl Koucrpykipn BHHHKAHedreraza. Tpunuun acficterd
3THX IpuBOPOR COCTORT B HaMepennn JehOpMALBH YNPYTOTO SJEMENTd, VDaBHOBELIH-
BAIOUIETO H3MepACMOE ganmenne. (cHoBHBe Yamh gndmaunoMerpon «CamoTaop-ls
1 «Ceanrep-1» (pre. VI.5): 670K PErHCTPAIMH € MACORKIM NPRBOROM, CHIOROH H 20€K-
TPOHHBIA 610K, KOHTAKTHHE HYJIR-0pratl € cHAbQOHURM pasleanTencM, GA0K MATA-
HEA, cocTomuikil M3 GaTapeil CyXHX SJeMEHTOR RIH AKKYMYJIATOPOS.

O6a ppuGopa TpeGyloT nNpenBApHTENRHON SaPEBKH CKATHIM TA30M, JABJCHHE
KOTODOTO € Y4ETOM TEMIEDATYPHON MOTPARKH OTDELCIAETCH CTATHYCCKHM JaBAEHHCM
Ha 3amaHIol rAyOHHE. HpHﬁt)p HAuRHAET PafioTaTh [1OCIC YPARUOBELIHBANINA RaBJC-
HHA B CKBAIKHMHC RABACHHEM 2apanku, B pubumanomerpe THOa «Cequreps HimepreMoe
npHpanielie JaBAeHHA Yepes BUYCKNON KAamat BO3 cHCTSYCT na cuiihbonusil pas-
NeNUTedL, cnafA{CHHBE DOIRMKHEM KOUTAKTOM. 34MEIKACTCA NRABHH KONTAKT, BRI~
qaeTed QJICKTPOI{BHI‘HTCJIB‘ Bth(),‘_{IlUﬁ BAJI KOTOROTO KHHEMATHYCCKH COBTRNEHN ¢ nopui-
HeM. Tlopuiens mepemMeniaeTcs B3, CAMMAR BOIRYX RO TCX NOP, MOKA JaBJIeHHEe B Ka-
Mepe He CTAHeT PAUBHBIM HaMepdeMoMy. [locie 5Toro uenb pasMbKAaeTcs W ABHrATETb
ocranarnupacted. Iepesowenne Dopmna permcTpupyetcd Ha AMArpaMMnoy GAaHKe,
BCTARJEHHOM B Bapafan, BpallaeMEH q4acOBMM DpHBoxoM. TIpH YMEHBIIEHHH HaMepsic
MOTO JABMeHHH 3aMHKAETCH JCEHH KOHTAKT W MOPLIEHE LiepeMeIlaeTcd BBCPX BA Xol,
HeoOXOZAMME RMH BEIPABHABAHHA RaBMeHHH B BOSAYIIHOH KaMepe # B CKBaKHHE,
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Puc, ¥VI.5. TaydHduee gHPMARGMETEL.
@ — THna «CaMoTaop-ly, & — THNa eCegurep-ls

ok

FaySupupit jrdmanoserp THna «CaMOTAOPS TAK:Ke 3AMONHALTCS CHATEIM TA30M,
(1HAKO A3MEPEHRe NPEPAILCHMI JABJEHNS OCYINECTBIMETCH 1€ 32 CYET HAMEHCHHE
06heMa KaMEpR DPUTHBORABIIGHES, A 3a CYeT BedopMalldk BUNTOBOH MNIRHApHUCCKOH
npy#umel. [pH BRMOYEHHR KOHTaKTOB XIEKTPORBMIATEIb, BRXOAHOH BANM KOTOpPOTO
napofl BUAT—TAHKA COSIHHEN C HAMEPHTEARHON npymruol, AcQopMHUDYET ee go Tex
ILOp, TTOKA HATHAKEHNE NPYHRI ¢ YPABIORCCHT CUITY, ASHCTBYIOULY 10 HA A3 ZETHTETh-
HBf cHIBQOH, C HIMEPACMEIM TABNENHEM.

IMpefen MaMepeHHS, MACHITal 3aMHCH H YYBCTBRTGABUOCTE IudmaltoMerpa e
BABHCAT OT RABIEHMS 3APAIKH, TAK KaK OUH ONPCACIAINTCA YIpyro# gehopyanueit
HIMEpHTeabHOH LPYHUHH,

Onepallfy o0 TogroToBKe INTYSHHHEX gRMAaNOMETPOR H UPOBERCHMIO M3MEPeHn
COBNAZANT € ZHANOMHMHNMH ONePAIUAMH JJI8 NIYOHHHNX MAHOMCTPOR TPYKHHNO-
nmopiuBenaro THR.

B tubm. VI.E npusejicunt TeXHHYeCKUE XApAKTEPRCTHREH CIVOHHWLIX JHPMaHo-
merpoe tana «Ceanrep-i» u «Camoraop-1s,

Tatawniga VIS
TexHH4ECKAN XAPAKTEPHCTHKA rayGHHHBIX ThMasHoMeTpoB

%

£
WL

bt

[Tokaaatenn

«Cenurep-1»

#CaNOTION- 1%

MaxcuManbioe pafiodee gaBIcHHe,
Kre/em?
Juanason HaMepenuy

400

20--30% papme-
HHA 3apaaKH

250

2 5= 12 xrefem?

P e P e e e

N

A Al i Al A A A A

[lopor Yy BCTHRTETLIOCTH, Krefom® 0,02 0,002
Bepxnuit npegen patouell TeMmeparty- —+100 + 100
Pu, -

ALotaTa, Mum 1600 2000

JHavetp, My 36 36

Macca, xr 10 12,5

3apyGemkuuie pupmtt «Tofiteprs (OPT), «Kacteps u «Amepagar (CIIA) usroros-
NRIOT A NOCTABHART TAYGHHHLE MAHOMETPH ¢ MecTHOH Derucrpaudefl HECKOMIBKHX
hiB, (CHoBHBE TeXumdeckHe XAPAKTEPUCTHKH PTHX [IPHSOPOB  NpHBeAentl
B Tafa1. VI.6.

[Tpyuio-topinessie NySHARLIE MAHOMeTPEL THIIA M-57 BROyeKaiorcs gupnol
«JIoHTepTy, d TeAHKCHBC ~— dupMamd cAMepatas (PTIF-3) # «Kacreps (K-2, K-3, K-4).

[LIyOWHHBE MaHOMETPH ¢ RHCTAHIMOHHOH perucTpanwell nokasanuft Syayr pac-
CMOTPeHE HHke B TPYINe KOMINIEKCHHIX IPHOOPOB,

[TosepKa MAHOMETPOR BCEX THHQB HPOBOAKTCA € UENbi0 ONPESNERHE 34aBHCHMOCTH
MCRJY WAMepAeMbnd NABJeHWeM H DOKA3andeM nputopa. [Ipu TOM onpeirengiorcs
TOrpeWnocTs HPHOOPA, NopoT UYBCTBHTEIbNOCTH W TeMUepaTypHasw mompara. Bre
3T Fanbue 3an0CATCH B nacnopt ApHbopa. Ofpasuoshie 1pubopel TAPHPYIOTCA B Op-
ranax [ocerangapra CCCP. MoBTopnas 1osepxa CAVOHHNEY MAHOMETPUB TPOROARTCA
N MeTOAMKE, corltaconatnoi ¢ ocetangapron CCCP, uepes 15—20 namepennit, Tlpu
ITONM HOOGXOAMMO NPHMCHATE CACAVIOUWME nprfophl H ofopynrobaHue,

['pysonopiuHesble ofpasOBHE MAHOMETPR KJACCA TOMHOCTH He Hmme 0,08,

TepMoCTATRPYIOUYH YCTAHOBKY € MAKCHMaabHol TeMuepaTypoll TCpMOCTATHpO-
BaHrg He NWHe BepXnere npenata patowell teMmepatyDrl © TOUHOCTRIO TOjAepHaHud
ne wuxe 2 °C.

MEKDOCKOT HSMepHTeIbiRil MK KOMTAPATOP € TOYHOCTRIC OTCHETA TIe HEMAC
0,01 mm # npexcios vsmepernd go 200 mw.

Xponomerp no TOCT 8316—77.

KomoackT tepMometpos B-1V Ae 2—6 ['OCT 215—73.
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Tataunma V1.6

TexHHuecKne XapaKTePHCTHKH raydHHHBIX MaHOMETDOB
sapybexaeix dupm

TlemasaTeny M-5T Prir-a K-2 K3 K-

Tperean  w3mepe- | 55, 110, | O1 0-K6| Or 0--70 zo 0—1500 Or 0--56

nug, kreieM? 160, 223, S0 no 0 —845
320, 450, 0—1350
550, 700
Morpennoets, %ot | 0,1--0,2 0,2 0,25 0,25 0,25
npeasIa M3Mepe-
nue
MakcHMaarHag pa- 160 370 (3 9 260 260 260
fobag  TeMIepaTy-
pa,
JIMHHA 3amMcH Da- 200 127 76 100 63

paMeTpa no ocH
DpeMeH, MM

Jnuna, M 3600 1670 1130 1200 © 1070
JHaMeTp, M 3236 32 25,4 31,7 19
Macea, Kr 15 6.8 2,7 4.0 2,27
Bpems  Hempepwn- |4, 15, 30,} 2, 3, 12, 3-6-12, 3-6-12, 3-6-12, 12-
oA paBoTh, 90, 180, | 24, 48, 12.24-48, 12-24-28, 21-48, 18-36
360 72,120, 30-60-120 30-60-120 72
144, 168,
180, 360

Tlosepka maHoseTpa (puc. V9I.6) mposoguted npr tempeparype 2055 °C v mak-
CuMATBHOT paftoucii temmepaType ¢ oTkAoHennew =45 "C. JaBncHue YBCIuuWnaeTcs
CTYLCHSMH € pacueTom He meHee 10 eTymeweld Ha Bech ARalASOH H3MEPeHuw 114 Aat-

-2 e

1]

¥

Puc, V1.6, CieMa NOBepXE MAHOMETDA.

§ — TepMoMetp, 2 — rayGuennlii MauoMeTp: 3 — Gaus; 4 — WTox ¢ Ta-
peaxoit, § — obpuaanosnil MatoMmeTp; & — Macaxuult 6ik; 7 — rugpaBan-
yecKH# npece; 8 — MaXoBHK

HOTO MAHOMETPA Lty TPEXKDATHOM TIOBTODEHMH LpAMOTD H OGPATHOTO Xojo0B8. 3aTHCh
Ha JAMArpaMMuOM OJaHke JOMHA HMETh BHA, aHAJTOTHUHMEA H3oGpaxennoMy ua
puc. VL7, Cpenwee nannenwe onpejensercs KaK cpeireapH(METHYCCKOC B3 UIECTH
anadenuil (Tpex Qs TPAMOT0 M TPEX A14 o0paTHOTC XOACE) NPH KOMHATHOMR M OTAEIBHY
NpH MaKCHMaNbHOA TeMmepaTypax.
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Hamsaewue onpegeanercs no dopmyae

@ ,
P = Pr Pret— Pn) - {VI.3)

TRe Py — 6.'m>1{ai‘{mee|1< HCHOMOMY MCHBIICC PPaRyUPOBOMIIOE JaBJEHHE, OIPeReIHe-
MOE 10 IPaduky, Kre/ow®; payy — GamKafiwee fogasmee TPaAYHpOBONINe NAaBJCHHE,
Krcu.fcma; & — OTPC3OK BCPTHKAJIRLON JHHKK, IposefeHHON HePes TOMKY TeMnepaTyp-
HOW UIKAAH, COOTBETCTBYIONNYIO TeMIEepaType uaMeDeHHs, OrpaHMuUentnil Kotcuuof
TOUKOH H3MepenHoil OPARHATH L v Sammaimed HinRuel naxnoHnol qunmei rpadmxa;
& — OTPE30K BePTHRAIbHOM JUNKK, TPOBCACHHON Yepes TouKy TeMIEpaTYPHON DIKATH,
COOTRETCTBYOULYI0 TCMICDATYPC M3MEDEHHA, OTPAHHYERNbIL IRYMS HAKJOTHLIMH JIH-
HHAMY I'padbHKa,

DakTHYeCcKag T[IpHBEIeHHas  norpenl-
HOCTh OHPCACIACTCH M3 BRIPAMEnnd Laukn daurn Muyukn
o= ok fO&|max 100%, (VI-‘})

max cp

Mg |G 'max — MAKCHMAMEHAA TOTPERIAGCTE
npubopa EAA nceX CTyneHedl  JaBgdenud,
MM} Lpax cp — CPeAHee 31aYeNHe OPRUBATH
RJIA BEPXNEro Npeleqs H3MEPCHHS, MM.

HYBCTBHTOIRIOCTE MZHOMETPR OUPERe-
NRETCH Na TpeX cTyneudaX JaBICHHE, Cco-
cTaRAMOINX coornercreenyo 10, 5O u 90Y%
MAKCHMaJIRNoro . gasaeuns. Ila  xawpol
cTynen  AoBaBaneTcs  BARJENHe, paBHOC
0,2% mepxucro npefea HIMEPCHHA. Hynefas nunus

Cuererrve Ha aqunav 602HK4 1e FOMKHO
foith menee 0,1 MM upu npAMoM 1 oSpaTHOM Sperin
Xome. LI)’BCTBHTE-‘IBH()CTB BEMHCJIACTCH TIO

hopmy.Ie

Temmeparmypa

8§ = A!,*'Ap, (VT.5) Puc. VL7. dopmMa samucu K3 Grapke

roe Af — W3MCHeHMe CHPHANA HA BHIXOAE, MM; Ap — H3MEHenye RAmICcHHA, Kre/cm?.

Bosee noppofiebie cnefleHns 10 NPOBeZeHWI0 TAPUPOBKH NPHGOPOB NpPHRORATER
B 3UBORCKHX HHCTPYKI[H AN, [[OCTARIAEMbIX B KOMILTEKTE K EdMpoMy np H60p ¥ 3aBOROM-
H3FOTOBHTENEM.

VL2, IPHEQPBl H AMNMNAPATYPA
ANA H3MEPEHHA TEMIEPATYPHI

B mponecce nponegends rasorHAPOAMHAMUUECKHX HCCACLOBAHNN H3MEpenHe TeM-
NePaTypH TA3a NPOBOINTCH HA yorhe (Ha paSoTaotlcH cTpyHe B B 3aTpyfe) H 1o
CTBOTY CKBAXKHIIEL.

Ha ycThe cxmamunel BCDOAL3YIOTCA TePMOMETPEL PACHIMPCHHS AKHEZKOCTHELE
{PTYTHBIE WM CUUPTOBRIE), YCTAHABJAHBAGMBIE B CTMENMATBNNC KAPMAHEL, DPeRyCao-
TpeHHBIC B (hOHTAUHOH apMaType B B 05BA3Ke yaua uasepeuud gefura. llcHa genenus
HPHMEHACMOTO TEPMOMCTDA 1@ ROKHA IpeBeiate 0,5 °C.

TemnepaTypa 1a3a B CTROJME CKBAMUHLEL H3MepAeTcd CAYSHHHLIMH TEPMOMETDAMY
¢ MeCTHOH Wil mucTaHUROUUGH peructpanuell nokasanni. DT TepMHUeCKHE HCCTe-
NOBAHHA TPEAYCMATPHBAIOT: PCFHCTPALHMIO FEOTCPMHYECKOTO TPAZHEHTA, YOTaHORJC-
BHe pachpeleqeund TeMTCPATYPHOLO INWIS B CTBOJIC CKBAMHHLT BO BPeMS ee PaBoTe!
H OCTAHOBKM, BHITEJICHME Ta300TZAIOUMX HHTEPBANOB H OUEHKY RCOHTOB OTRCIbLHBIX
IEPONIACTRCS.

Cay6uBEbie TCPMOMCTDH, CKOHCTPYHPOBANHEIC H HATOTOBICHHLIE PASTHYHEIMH
OPPAHHAAIMAMA, PR HCOKTANHAX TOKA3ATH CXOMHE TEXHHYECKHC XaPAKTEpPHCTHKH.
Io npuHMIY AeHCTBHI HX MOIKHO PA3AEINTh na CAERYOUlne.

JunatoMCTPHECCKHE TEPMOMCTPH, B KOTODHIX f.08 H3MEpeHHS TeMICPaTYPH HC-
1OTR3IYETCA TEWTOROE PaciIMPeNHe TCI.
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ManoMeTpHIECKHe  TepMOMeTPH,
HCTIONBAYIONIEE  3ARHCHMOCTE  M3Me-
HEHHH RABJEUHA OT TeMrmeparyphl
Benecrna, HaXolrulerocs B CcoCyge
MOCTOANNOTG O6HCMA.

ManoseTpudcckue  TepMOMCTPH,
3alOUENNBIE  SKMIKOCTBIO ¢ HAChI-
MIEHHEIMH TARAMH.

TepmMOMETPEL CONDOTHRJICHRE, B
KOTOPHX  MEHACTCA  CORPUTHBJSHHEC
YYBCTBHTGIDHOTO IeMeHT2 B 3aBM-
CHMOCTH OT TCMIEPATYDE.

YacToTHEIE  €MEOCTHHIE  TEPMO-
MeTpeE, B KOTOPRIX ¢ HIMENeitwel
TeMIepaTYpPhl  MEHHETCA  4acToTa
KoJefaTeqbaOr0 KOHTYDA.

Hneruryron BHHHMKAHedreras
paspaborasbl  TAYSHHHBIE  KonAen-
CAIMONIKE  TCPMOMETPBl  HOPMAJh-
noro paga TCI1 tema «Cupuyes
¢ wecTHOR perucTpaniell da Base
reJUKCHbiX MaHOMeTpos MITTI-2.

TMonocTh  TCPMONDHEMNHAKA Ty~
GRNEOro  TEPMOMETPA «Crpuyer
{puc. VI.8), BHINOJHeHHOTO B BHIe
aMeesMKa 7, cooBllaeTcn ¢ TO-
MOIMBY) KanWaJAPa 2 ¢ TGIHKCOM 3.
TIpu  H3MeNEHRE TeMNCPaTyph Te-
auke  gedOpMUPYETCH, UTO  TPHBO-
AUT K BpAIIEHHID ero CROGOZHOTO
Komia. 3To BpALIATEJbHOE Tepeme-
WCHAC — DEpefdeTcs  HA  MHITYILEe
uepo & wepes Badkwk 4w manpan-
afomylo BTYAKY 5. Jrarpammunil
G6IaHK N4 3afICH  TCMTepaTyphl
BCTABAAETCA B KaDeTky 7, KOTO-
pag TPHMBORUTCA B ABHiKeHHe OT
uacoBporo TpHRORAa fJ depea My(Q-
Ty {0, penyRTop 9 M XonoBoii
BHHT

IMpegcahl HMIMEPEHHH  TCPMOMET-
poB Tuna «CHPHYC» 3aBMCHT OT KUA-
KOCTH-3ATOHHUTCTA, B KaueCThRe KO-
TOPBIX  MCTOJB3YIOTCHA  XJAOPHCTHE
ITHI, BOAd, TOIVOA, 4RAIHH B A
Texuuueckas XapakTepHCTHKA Tep-

MOMETpA «Cupuycs IpHBCICHA
HHAE.

Puc. V1.8, CayGunubif TEFMOMETD
«Cuphyc-1»,

{ — aMecBuHK; 2 KanHaAap; § — re-
nuks; 4 - BAMHK, 4 - nanpaphaswllas
BtyAKa; 6§ — Nepe; 7 — Kapetka; § —
X0a0poR BHHT, § — peaywTop; M —

wydpra; f§ — uvacopold npubug

TIpemenw uuMcpenns TeMnepaTyps, °C . . . . . . . G0, 20—100;
A0— 140 lei—uak
1on—25l; 200—300;

250—400
MaktHMAALn e paboyee DaBACHHE, Krcloew? o, Mo 1000
NpuBegenmas NoTReGHSSTL, % .« . . .« . . . . . . 0,0 —1,0
AlTHHA RanHCH, WM
TEMOCPRTYPE . . . . . . . o L ]
BPCMCHE e e e e e 120
TeOMORAs MHCPHMA, MHH . . . . . . . . . . . ., 3
Aanta, MM . . 0 - e e e e e e 2000
AHAMETE, MM . . . o o e e 32
Mucea, Kr e e e e e 10,0

K 1ncroctatkaM 3THX TCPMOMETPOR CIegyeT OTHECTR HEDABNOMEPHOUTEL HIKANLI
B JHAIZZ0NE W3IMCPASMRIX TCMMEPaTyR, & TAKME HOATIYI0 Tel0BYI HHCPIRIG,

Hogrotonka TepsoMeTpa K pafoTe NPOBOHTCH TAK HKe, KaK M IVGEHHOTO Malo-
wetpa MIH-2 peaefeTnue OAHOTHIHOCTR RX KHNCMATHYECKHX CNCM.

Ionepka v TapyponKa TCPMOMETROR BCCX THIIOR NPOBOAWTCH HA TeX Me YCTANOR-
Kax, Y10 M TAPUpOBnKA MNTyGHHNBIX MANOMETPOB C Toll DadkMliell, YTO TpH TAPUPOBKC
RIYGHHHRIX TEDPMOMETPOB H3MEPHETCH M QUKCHPYCTCH TEMIEpATYPA KRAKOCTH B Haue
¢ MOMOIBH TEPMOCTATA.

Temneparypa no CTBOIY CKBAMHUB MOMET HIMEPATHCH # JPYTHMH TAYOHHURMK
TEPMOMETPAMY ¢ MecTiiol HIH gucTariuonnoff perueTpatuedl nokazauni (nanpuuep,
TOT-36 » Ap.), a TaxKe OTACABUEIMY UPHROOPAME, BXOIALRMHE B KOMINIEKCH COTJACI0
HX TEXHHYECKMM XdaPaKTCPHCTHKAM.

FayBunnee TepMoMeTphl 3apyfexnux GHpm Mo upuHiMny zedcTeus » Texmon-
qECKHM xapamepwcmxam AHAJOI'HYITR anGopam oTedeCTBRenoro ﬂpUHSBOILCTBH.
TpuGopsr ¢ MecTnoé percTpaitved mhmyckaor ¢upMu: «/ToldTeprs, «Amcpagas,

Xambar »n cKacrteps, ¢ auetannuodnoil — dupya «llaombepnces.

VL3, IPHBOPEI H AMMAPATYPA
AAA H3MEPEHHA JEBHTA

JeGut cRBaMHMH HIVEPTEICH PACXOROMEPHMM HIN CHeNHATBHRME PacXOZoMEp-
HBIME yCTpoHCTRaMH CACIYIOIEX THROB, PACXOROMCDLI, OCNOBAHEBIE HA METORE Tepe-
MEHHOTO Tepellafga (MCTOLE CYIKCNHA CTPYH), Na MeToRe LOCTORHHOTO HEpernajga {poTa-
METPEL}, & TaKske TYPOHNIBE, BUXPEBHIC DACXOJOMEPH OGREMNBIE, MACCOBEIE, VIHTpA-
3BYKOBDLlE, TellOBEIC H Ap.

Haufodbiluee pacnpocTPanenue B MPOMBICTOBEX YCJOBHAX TOJVUMIN HIMEDR-
TeJBHBE YCTPoficTBA, OCUOBIAURC UA MOTGRE NepeMeHHOro nepenaia. DTH yerpolicTna
MPEAYCMATPHBAIOT CYHENHE CTPYH Tasd TMPH ¢ro ABHMENHH Hepes AHapparMy uam
conac. B o e BpOMA DONKOE Cy:KEuHe CTPYH [a3d, TRISCE PASNORUGHOCTAN) MECT-
HOrg CONPOTHBIEHHEH, 06}"CJI()BJIW.I'!EET BOSHRKHOBENHC ltepensda ndBJengd 1ma C¥aaw-
LeM YerpolictBe, KOTOPRIT MPH OperinX PaBUBIX YCJIOBHAX 34BMCHT OT pacxoja. Jra
SABHCHMOCTE H MCROJAB3YETCH DPM ONPLAEICIMH PACXOIA rasd yepes AnadiparMy Hau
CONI0,

YerpolieTBa and MaMepeuus ofmero JefNTa, OCHOBAUHLIE HA METOIE TEPEMEHHOTO
AEPEAAA FaBJeHHA, AGAATCH 113 JBa THMA — PAacXomoMeDEl  (HIMCPHTETH JOKpH-
THUECKOIo Teyenuu) M gMadiparmenneie n3mepHTesn KpuTuseckoro Tedenus (JHKT).

VL.3.1. HUamepurean pacxopa
NpH JOKPUTHYECKOM TEueHHHd Ta3a

Pacxoaomepel cocTOAT K3 JBYX OCHOBHHIX Y3J0B: YerpoHeTa, B KOTOPOM MOHTH-
pyerca gradparma, comdo, wTynep » ap. 0 Anddepeniuasbuoro MAHOMETpA, © 0o-
MOUIBIO KOTOPOrO N3MEPIIOTCS {TGKAIHBAIOTCS, 3aIIMCEIBAIOTCR, MCPCAAKITCH) NICPENaR
JARACHMH HA gradparve (Comio M AP.) M AaTJICHRA [Cpel CYMAIQUIEM YCTPOHECTBOM.

MMockoabKy BOJBUIHNCTRO MAPAMETPOR, NMe0BX0HMBIX I8 pacueTa PacXofa, Ge-
pered 13 noxazaHuil ADMAONeTPA, Bech V30T DACXOROMCPA TaCTo HASBIBAKT candaa-
noMeTpoMy. B razopoft npOMBIULIEUHOCTH NaufoAnNIee DACIIPOCTPANCHHE HAULIN BO-
INABKOBHE, MeMOPanHue H CHIBHOHHENE RHOMaNOMETPH,
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Ipunusn pefietnrg nonaganKosoro gHdMaHoMerpa (puc. V1.9) s3agmouacTed B ciIe-
Jyoes: B coofliammecs cocyAul 2 M 4 3aMBdeTed AHIKOCTD (danie BCera PTYTH),
KOTOPAS YPABNOBCUIIBACT NCPenta] RABTENHA, o0pasvIoWRACA Ha CYyAAIMET YeTPoi-
CTBE, NepenanoM ypopkedl, Tlongapor 3 B CoCy¥le 2 COOTBOTCTBENHD ONVCKARTCH M
4CPER Och J H PRIUMAKEYIO CHCTEMY 3ATHCEIBACT Ha Bpaliaomeiics oT uacoBoro HTH HNIeK-
TPHYECKOro TPHBORA RarpaMse o6pazoBaBUMiCE Lepenaf abicHHH.

yeMBpaInoM RHEMANOMETPE COOTBETCTBYIOLINA ltepena)] RaBJeHHT KOMIGHCH-
pyerca ynpyrofi jgedopMannell memBpaHHOro yerpofioTea, cocTodwerc M3 YCTHpEX
OJHHAKODLIX, Nolapio coagnnbx Membpan (puc, VIL10).

Menfpaubl npucoegunent K OcHOBAHUI J, GHYTPCHHHME LOJOCTH HX COERHNENE
MEXULY coBofl W 3anoHens ARCTHAIHPOBAHHOR Bogoll. C mentpom Bepxneit MeMGpaH-
HOH KOpofikH CBA3AN IOMEMENnbill B Kopye  mMegeansiii cepreunnk 4, KoTopul Bxo-
AT B NoJocTh Katyiiexk 5 guddepennantuo-TpanchopMaToPHOro IpeobpasoBaTeIs.

Puc. VL9, Budmanomerp KIIM.
I — ock YNJOTHHMTeAbloi MydTH; £ — uCNAADKODHA cocym: # — Nonaapox; 4 — cMeMuLf
coe¥l; §, § — 3aNgpUble DeHTHAH; 7 — YPABIHTENbiMi DENTHIR

Puc. ¥1.10. Judmadomerp ¢ ®opofeaTeiMi MemdpudHamy

Tlop DeficTereM Pa3HoCTH FABACHHH B Kamepax 7 ¥ & HHMKHAA MeMOPaHHAd Kopofka 2
CKHMaeTcH, BORA HeperexdeT B KOPOOKY &, BeQOpMHDYR €0 H UepeMCIuAd Kele3ubi
ceplednuK. Takum oBpasoM, pasHoCTh JABICHMM LPeobpazyercs B 3TeKTPHYCCKME
CHICRAMN, pamepfemblii BropyuHoll annapaTypoil.

OBmuit BUA cuiepouaero RAGMATIOMETDE Noka3aH Ha puc, VI, Jas 3amepa
pepenana JandeHus K cuaboHNOMY GAOKY IPHCOARHAETCH BEHTHJIbHAA TOJOBKA,
& NUOKEIRBAIWeEe AJIH perm-rpnpymmee yCTp{}ﬁCTB() YCTAHARJHBACTCH B HDAMOYTONE-
HoM Kopiryce, B cunbgonon Gaoke (pre. VI I2) na ocHoBaHHH § pacnioqomeHb! CHIb-
doner I n {4, NOHBILIKYE KOTOPBIX CER3aHM MTOKOM [§. BuyTpeHhune nogocty clandonon
BATOMHERL CREIHARbHOH MUIKOCTI RIA S3LKTH oT ORnocToponned Neperpyskn o
FEPMETMUHO YIAQTHENH. B mogocTh, orpaunueHuylo KpBULKGN Z, uepes mTynep 4
NOABOAUTCA Tas ¢ JABJCHHEM p;, 4 B TOJOCTb, OrpatMUeHHYIO Kphiukoil JF, depes
wrynep § — AaBacine po.

Tpu ypennuennn nepenana anneBHd CHILMON / CHUMACTCH B HOUIKOCTh M3 (1eT0
nepeTeraet B canbdion 74, koTopHit padmumaetcy, [pn 3tom mrox /6 nepescnjiercs
BIPABO, OKAZLIBAA PACTAMHBAMOMES DO3ACICTEHC 14 npyXuub § o 13, UIToK vepes
MAPHKOUOANHIHEK f7 NOBOPaUHBaeT PrMAT J, KOTophH CKPyuuBaeT TOPCHOHHYIO
TpyOKY 7, DOBOpAUNBAA PACTOIOMEHdRH BHYTDH vee CTCpKeHb. [locacgHui KHneMa-
THYECKO Tepeflavell ¢ceAsan co cTpeakoll wan tepon. MakeHMaabubli yroa nonopoTa
crepyg coctaBager 20 °C,

Crnbon I mmeer TemnepaTyPHEE KOMIEHCATOD B BHAE TpeX gobaBouHbIX rodp,
NOJIOCTh KOTOPHIX COOGIMAeTCA UePed OTBCPCTHE 5 CTakane ¢ pafouelt gacTLIo CHIIh-
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ora. T1pH nosbiten sy TeMIepaTy PLl OKPYKAWWEH Cpestl 06ken MHUAKOCTH vBeIH M-
pacres W o6pasyoILHAcH M3OHTOK e¢ DEPCTCKALT B TEMDEPATYPHBIH KoMmeHcaTop.
O6a cumbiona CHAGKCUH KAATAUHLMH YCTPOHCTBAMH. TIpu ommocropoHne#t mnepe-
TP¥3Ke KOURHMECKNI] KIanat CHAL(oHA ¢ YIIOTHHTEIbHHEM KOXbuoM 4 CalHTes Ha Ko-
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Puc. VI12. ChabdosHul Gaox andsauomerpa KC.

1, 14 — cuapdoun; 2, {f — mpumkR: 3, 9 — wWTyuepn: 4 — YILIOTHR-
TCALHGE KoNbno; § — PHYEr; § — oCuoBAnde Culibgoiii; 7 — TOPCHOLHAR
TpYOKy; &, 13 — upysune; {0, {2 — rafiku; 13, 19 — Tpo6kH; f6 — WTok;
{7 -~ DoaWHundk, 1§ — cegno

nycHoe cendo J8 ocHonauus § W repeKpHIBACT KAHAA ATA DepeTeKanud MEAKOCTH U3
cHIR(WHA, MPEROXPanan ero OT paspyLUenHse.

Ipofku 15 n I caymaT Aag njIaenoro cfpoca fABACHHA B PABOUMX MoJOCTAX
Gaoxa. TIpysuubl & 0 /3 YCT4HABIMBAIOTCH B 3ABHCHMOCTH OT UPE/leia Havependd
NO licpeltady MARJICHHS,.

Texunucckas xapawrePHcTiRa JnhdepeniHaqbHEX CHIbDONHNX MaHOMETDPOE,
IpefHa3RAUCINLIX 1A HSMEDeHUs pacxofs Tasa Ha TajoBeIX mpombicaaX w X[,
upusenena B tadm, V1.7,
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3anofhi-RITOTOBRTENH BRINIYCKAIOT CHABPONHBIC THphMANOMETPH, IUKA3LIBAIONEE
H CEIMOIIHHI}"LT.LHE s [TPHBO,"{O.\'I OT YACOBOTO MEXAHU3AME HIIH CHNXPOHHOTO INDHTATERH,
8 TaKHC C HHTCTPATOPOM | ZOTOMITHTRALHON 3aMHCRI0 TaRTelMy KIS PasoTsl B KAUECTES
PACXOIOMCPOB.

Bh——

as _---[/_ —
iy 04 0f B=d/D

Prc. V013, FapRCAVOCTE Ko3QUMIMEHTd PACKOZd o oT [}

Pue. VIL14, Cxema wamepnofl qsadparas A0 sasMepediun Je0HT2 o MeToly CYREUHEA.
I — wawepa; 2 — Tpyfoupopon; & — NOTOK Tdaa; 4 — auadparMa, § — TpySKH ana ordopa
Tasa g0 H 00CAC AHADPAT M

HeGHT rasa TPH UpuMENCHHH AuManoMeTpon PacXOlOMEPOR PACCUHTHIBACTCH
no GopMyie
Q == 17000k 42 1/ Pt (VI.6)
oTz

rae ) — neGrT rasa, .\-1"‘.r"c_\-‘T; ft — KospPUIHCHT pacxoga, OnpejeadeMui B 3aBHCH-
MOCTH OT oTuowennd § = diD w3 puc. V113, d — juamerp fuadparmer, mm; D —

€ Puc. VI.153. 3apucuMocTe: TolpaBod-
: HoTo KostdduiinesTa va paciiHpesHe
100 CcTpyn Taza of Hip,

Puc. VI1.16. 3aBucurocTe xoaddm-
yueHTa £, 0T MATEPMANA W TeMnepa-

TYDLL

I — wmwmnieff, 2 — mean; § — Hu-
Kenk; 4 — CTaAbL

y —T Ryl
1,315—~—~‘|~/ 2 ,/

A
1010 ‘ 7 .

0,80} 1,005 A 1

{},7§I|Ir'JrlllffIJrllll L 1004 : : é —
i a1 62 03 H/P), TOO@ o n 208 300 400 &€

0,35

H

0.9

185

IuaMeTp Tpybonpoeona {puc. VI.[4), my; 8 — monpasounnil KospdHuEenT Ha paciid-
PEUHC CTRYH Ta3a, onpegennembill mo puc. VI.15 B aaBucuMocTn oT otuountcunit H/p,
B m == d% D% b — NoRpapoYHHA KOSPRLNCHT Ha TellaoDoe PACIIHPEHE THaHPATME,
onpengaAeTca no pic, VIL1G, opu npHGanmeHHmix pacuetax gonyekaeref &y = 1]
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Tatauna VI8
Monpasoubsiil koddanuenT &y e Anadparm

i 51

g0 B0 i} 200 HUD]
0,05 1,0251 1,0197 1,0131 1,0452
0,10 1,0248 1,0193 1,0126 1,0076
0,15 1,0244 1,0188 1,0121 1,0067
0,20 1,0242 101584 1,015 1,00a6
0,25 1,0233 13177 1.0102 1,044
0,28 1.0235 1,0172 1,0092 1, 0336
4,30 1,0213 1,0168 1,0087 1,0030
0,32 1.,0231 1,064 1,082 1,0025
0,34 1,0229 10160 10077 10020
0,356 1,227 10157 1,073 1,0416
0.38 1,0226 1.0154 1,00G8 1,04142
0,40 10226 10151 1,0064 1,0009
0,42 1,0226 1,014% 1,006 1 {006
0,14 1.0226 1,0147 1,0057 1, 0003
0,46 14,0226 1,0145 1,0055 [
0,18 10227 1.0143 1,0052 L, 00043
Q.50 1,0229 10142 1,005¢

0,52 | 1.0142 1,0049

0,54 1,0234 10142 1,0048

4,56 1,0246 1,0143 1,0047

0,58 1,0240 1,0144 1,0047

4,60 1.0243 1,0147 1,0048

4,62 1,0247 1,0150 1,0048

.64 1,050 1.0152 1,0050

4,65 1,0254 1,0155 1,0052

0.68 1.0259 1,0159 1,0054

0.70 1,0268 10162 1,0056

72 1.026G9 10166 1,0060

0,74 1,0274 10171 1,0063

4,76 1,0280 10175 1,0066

.78 1,0287 1, 0180 1,007¢

0,30 1,0294 1,085 1,0074

0,32 1,030 1,419 10078

0,84 1,309 1,0196 1,0082

{4,836 1,03146 1,0202 1,0086

(3,88 L0423 1,0207 1,089

1,90 1,0333 1,0214 1,0092

ky — CyMMapHAR NONPAEKA HA HEfOCTATOURYIO OCTPOTY BXORHOH KpoMKH anadparmbl
H 1MlepoXOBATCCTH TPYDONPOBOAA oltpenesdetcsd no taén, VI.8; p; — aGromorroe nap-
genue nepen guagparvoll, xrefem® H — mepenag asiaenus 0 M Locde fuagparst,
MM pT. cf.; T — aficomioTHas TemllepaTypa Tasa nepef anapparvoll, K z — xoapdn-
[HEUT CHEpXCKHMASMOCTH Taza opu py o T.

Jlna pacderon pacxofla rasa, Holoqb3yeMol'o npH ofpaloTke pesyabTaTon HeoiIe-

NOBAHAA CKEUKHAN, Besnunny A = 1700asikk, d° —
pzT

sutol. JefHTH Ha pasananuix pexnamax i A = const paccunthiBaloT crenyioumnM

ofipason.

TIo ppax (MaRcHMaIbHOe noKadaHWe upuSopa} w Hyay (MAKCHMATLHGIR mepenal
NABNEHKS, COOTBETCTRYMOMHA TacHopTy upuSopa) olrpefeldeTed MAKCHMANLHEH pac-

X0l nprbopa
Quax = A4 VHmax meax + 1,033
TTpu ofpafoTke KapTorpaMmbl ONPENe]SiOT cpefHee HalbIToUHoe AABJEHHE P
B [pOMEHTAX OT Pmax M CPeAHes V' H s nponentax ot V Hypay -
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MCOHROY LNDHHATE [IOCTO-

Cyrounnit pacxox rasa onpenensior 1o dopmyae

Q = pQy, 1/, YPmax - lﬂﬁ .
Piimax Pmax +- 1,033 2 (VL.T)

rae
g=V i may V= pipmax-

r[pH HeSombLUNY neGurax n 60.Th OTNOUen Ny /1) KOSCIJC]}
] M 2 N M n H ! ]
. g - i HILHEHT pACXogy o
HepeMENNd R BOINUYHHEA, 3ANMOHIIAN OT CKOROCTH noToka, B ATOM I'T]’_Vl[aé ;C‘TED:YE‘T

YMUOKHTL A NODpPaBoudnfi Koshduume
HT Ry, 3
Beanuuna k, oupeneascres mno pHe, V117, # 2apueamit o Re s TPyGenponoge.

,}1.‘1}{ foneec TOGHRIX PacueTon Tt
b ﬂeﬁﬂ d OTHC F
) . ; TamE 286 N JCAbNKX CKBAKHR Il(’.OﬁXU,II,I{MO 10 h30-

Brifop tena n PasMcpon Beex Netaseit v yging MYHKTA H3MEPEeRHT, MOUTIN CXeMDbl
3 ) B g

H Ropalox BegeHus PacueTHOTO JIuUCTa u T k X T
v pM
. B N = ONPEREJSIEHHH OTIeNIhHED napaMeTpoB

3BARHBIME NPABHAAMH. DTH Npapuna cnp: - T

. na enpa- T ) 274 |
BEVIMBH IR CTALMOUADNME H KBamcga- ke | ; 4‘
IHORAPHEIX CYXMX H BJIAKABI LA30BBIX Do- 704
TOKCB, (A30BOE COCTOAHME KOTOPHX ne pa-

&
MEHAETCHA IIDH UX TCUCHRH YCDR3 CYMA0mME f47|— | e 7.
YCTpPOHCTRA. T =
IapamMeTpsl  rasoBLIX  HOTOKOB MOTYT 4 g0 éé 8 ]
! i

HMeTb: H3OHITOUHOE RaBaenne no 120 Kre/en®

) L}
TEMLCPATYPY OT 50 10 100 °C, oTnocHTCAb-
BYlO BJIaAROCTE Ko 100%, nonyekaeTcs na- Puc. V
AHuNe B COCTABE Taaa CO. COQ, 02‘ 1\12, HZS ue. VI17. 3ABUCMMOCTE Monpapotnorn

. koaddnunesTta &, or o {
H ,'lp._ Ecan mmecte ¢ TasoM M3 CKBAMHHELL SitalICH:ﬂ' R 2! — 5;§£we;[“” Ei;ni)
MOCTYRAKT MUAKUE WIH THEPARE TPHMecH, & — 8000 4 — 10 000; § — 20 00g: g -

TG IePe MYHKTOM  MaMepetus npefpra 20 000 7 - 30 00U 5 — 100 Go
JA0MKER 51:11‘1% YCTAHORACH <enapatop, ofe-
CMEUHBAIOWHA 110150e OTRedende TpH I
: T MeceH B BOAMOMIIOCTE MM
ucchIaI 38 OTDERBACHNIBIH NPOMOKYTOK BpeMeHy Pepetn By Ko
a4 TA30BWX NPOMBICIAX taubogce ‘ '

A ! ‘€ pACOpOCTpAHEna cxema chon: : i
HIMCDHTEILHOA i ; ¥ : N paean & 0BT
Kamgui‘{ d’ramﬁ n“ixHﬁHmI' OBOPYROBARKOA  onHHM m;q:rdanomerpm-rpacxommeio?{n
noc’rE’ﬁ nossomm*P Op B CHIY €0 KORCTPYKTHBNMX M IKCIUIVATALM OHHEIX t}coﬁe}l.-
pocrek 20_‘:30 > O?I’g)(?nél‘.«‘lu%'rb ACOMT CKBAMMHB € noctaTounoi TOYIOCTEYY B gRana-

ro ¥0—80% maxcuMmanbporo pacxona mprbopa .., 4ro S3dHACTYHO
X ks

NEROCTATOYHO a4 HPOBEREHHT Boee
i " B NOJHOM NHanazone

JIOBAHRA BCCX CEBAMML
T
NefHTOR H 0COBEHHO MATONESHTHEIX, Pacimpenne guanazona HIMEPRUNE B sTHX Cy-
PHTEIRHOTO Y3713 32 CHeT vera-

HAAX NOTAHG ORITE UPENYCMOTPEHD MIPH MOHTANE H3Me
T ] 4
fOBKR B ABYX PASBETRICHHAX TPYEOIPOLONA CVIKAOMIMX YCTPoHCTR pasHoro MOAYIR m
. ey
B TOMY Ke RHOMAHOMETDY ¢ yolosHod LLlKE}«'I()ﬁ‘
H)

NOOUEPEIHO NOFKMOUACMEIX K OHOMY
WOMCNY YCTPOHCTBY ABYX AHQMAHOMETPOR B 1o-

82 43 g% 05 06 87 484

TTH-

GO DONRMIOMAEMEIX K OgNOMY cyma
panke, mpenycMotpennor «llpasamamy 28— 64y,

VL83.2. Usmepurenn pacxona IPH KPHTHUYECKOM TeYeHHMW rasza

TpH HCOBITARYNE CKBAMAY vacTo HCHOJIB3VETCH MeTo
MENULIM H3MEPHTENIEM KPHTHUCCKOrO TeUcHus {(THUKT
:0 BCEX CAYYAAX BHOVCKe raza n aTMocheny 8TOT o
nﬁﬂg;TTIl‘Bq:gg Eé()S.\IUH(HI—»]H O¥TL LIa HCIIEITANHS CKBAMHA, ecad RABJEHUC B 11 {OMBIC
,llaﬂn;alm(ﬂ Hap :Oo&rxﬂcml(r:cge Y314 A3MeperHs eOHTa PABHO HAM GOdbue c%aTqufecxor(;

] KBAXKHIUL, & TAKMKe HA FATBHMX
KYla eue He ToaBcaen FA30NpOBOT, 8 PASREICHIRIX Taomazax,
PH H3MEDENHH jlefuTa ra%a ¢ oo
Moo MHKTa (puc, VI ..
— puc. VI18—VI 22} nomx
fecneyenc ycaonue KPHTHYECKOTO HCTCUEHHMH I'a3a depes Axadparmy Lf}{ EITI;O

A M3NEDEUHA NefuTa Auadpar-
). Ypn kpafine nexcaatentuom
)5 u3Mepenua gebiTa OTKDHIBAET

! TIpunnay usmepe

Iing pacx 3 T
H comhamMu. M., Hag- Tnapros. oag cren

H raior " i
20 Cranmapros. ioay ' H NAPOD CTANAAPTHLMH IHAPpRArMaw
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'I._ _—— 3 - —— *l ruc. VIL18. Cxema mrynepa
e 150 — :

l

“fuamemy KEHoAd

Puc. VI.19. JAuadparstenusii naMepuTelb KPHTHYECKOro TeUEHHA JuaMeTpoM 5¢ mat.
{ — OTECPCTUE AR MAHOMeTpa; 7 — OTBEDCTHE IS NPUAYBULHOTC BEHTHIR, 8 — TeRMOMeTpH-
yecKHi CTAKHH

= Y- T M 4 ]
i [~ B 90°50°
& R
Puc. VI0.20. Juadparma aas  50-mMa I
JAHKTa == @68.{}?2—‘—‘_“1

o

47 |
_{i}__ . E i
\L

u

= ST 2

Puc. VI.21, TMKT pguamerpom 100 M.
[ — OTECpeTHR nAf ManoMeTpd; 2 — OTBEPCTHe AR JIPORYBONIOTO DEHTHAR;
4 — TepMoMeTpHuecKUl cTawaH; § — mgHadparMa

bz -

|2y

AL .
] e |
I P ——

-510

- fi3

Puc. V1.22. Quadparma paa 100-mm JHKTa

Tatnuwwa VIO

Koaphaunent ¢ and H3IMCPHTeneH KPHTHYCCKOro TeueHns

JTHET 31 mM
Adramerp MeenegoBanns BTz , l_’:rii&'erjlib?u_
ﬂﬂﬁlb'\ll?:l‘-”f LI, JTHTEpaTY - lif}ﬂH,I‘}:\?* :ﬂﬁ&f}{'p 1{1-111!;.
BBE OaHiube Cyxoit rad cl;?ri%’;méﬁi'é}, OAHHHC)
1,58 0,456 — — — —
1,69 — 0,500 — - —
2,38 1,003 — — - - —_
2,52 —- 1,112 — — —
3,17 1,883 — — — 1,868
3.41 — 2,170 — — <.
4,17 3,526 - — — 3,517
4,84 — 4,400 — — —
5,39 5,771 = - — —
5,49 - 5,790 —_ —
6,35 7,731 — — 7.450 7,626
6,43 — 7,600
7.95 11,891 — — — 13,048
7.98 — 11,400 — — —
9,51 16,917 16,52 16,77 16,747 18,298
11,11 —- 22,30 22,82 —- —
1LI3 24,245 - - — 24,453
?‘/;’ééf 22,64 C - 28,70 30,155 — —
12,70 30,438 — — 29,959 33,702
14,83 46,046 — — 46,673 53,741
15,91 — 44,70 47,057 — —
19,02 — 5,46 64,868 — -—
15,05 67,244 — — 66,8806 78,085
22,14 —- §9,30 88,0 —- —
22,19 92 480 e - 90,955 —
23.36 — 117,60 115,35 — —
25,40 121,603 —- - - 118,494 —
28,57 165,718 = - 149,260 —
31,756 136,591 — — 184,201 —
34,91 241,530 — — 221 886 —
38,10 290,506 — — 264,440 o=
44,45 — — — 362,206 -—
50,80 — — — 477,201 —
57,15 —- — — 611,750 —
63,50 - — — 767,229 —
69,85 —- — - 945,917 —
765,20 - — -— 1167288 —

mep. ¥CIOBHE KPHTHHMCCKOTD WCoTeMENus ROCTHTACTCA TOIA, Kola JaBjJeHHe [o RHa-
(gparyul B Ana 1 Hojee pas sbille, uen GABIeHWe Nocie Hee. J{efur Taza npH KPHTH-
HECKOM HCTEUCTIMH GRDERe AT 1o fopayre
cpd :
Q=—F_, - (VL)
V per

roe f-— nefHT rasa, Tue MYoyT, p — aBcoMHOTHoe AaBaenHe mepel nEADDarMoi,

Krefou?; o — OTHOCHMTEIbNas MIOTHONTR F433 M0 Bo3fyXy; T — abcomoTnaf tesliepa-
Typa rasa pepei guadparvol, K; 2 — Kos(xpHIHEHT CBepXCIKUMAEMOCTH Tpu p 0 T
¢ — xosfbrument, onpeaendemslid 1o Taba. V1.9 u sapucawnll ov gHaverpa jué-
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Texnuvecnan AAPRAKTOPHCTHRA AnCTAHUNGHHNX

apHOIPOR ¥ HOMIREKCOS

Tatauwwma VI.IO

|
IMoxazarenu MMM-1 ( T3r-36 PMT-3 «MeTan-2» orar araar ¥AHC-H «Fayoune-{» &/ letnT-I» «lMacr-{» «Ceanii-1»"
O pranusanus, npo- | BHUMKP- | CepKas- BHHH- «Comwsras- | YoHUH ¥YpHUU BHHITH- «Comozras- «Cotoaras- | «Coosraz- | «Cowoaraa-
goi}“;m“ﬂ paspa- Heiprs HHUH KAHegpre- | aBToMatukas I'asgofmiya | aproMatuxas | aBTOMaTHKA»| apTOMaTHKa:| apTOMATHEZ»
OTK ras
Mavepaevmiit na-. | Haeaenune Temnepa- | Hasaenwe, Jeour He6nT Hvdspepen- | Haraeune, Jaeacuae, Hareaenune, | Hasnenue Temmepa-
paveTp Typa TCMIIEPATYPA iupoBanubl | Temmepatypal Temneparypa, | Temmepary- Tt pa
BefHT CKOpoCTb pa. CKOpOCTE,
IHAMETP
CKBAMKHILL
[peaenn  wamepe-
HHH:
.a‘lﬂﬂ.;lennﬂ, 50— 1000 — —1640, — — 0—500 0—100, 0—160 0—100, 0—100, —
kre/ov? 0—250 ' 0—250, 0—400| 0—i60 0—-160
0—-400, 0—250, 0-—250,
0—-600 0—400 0400
TeMmepaTypi, — 0150 10- 90, — — —b+—150 ¢ -—10=+-1-150 | —10+-F150 — —10=15h0
G 80---180 — 0—3, 0—10, | 0—3, 0--10, —_ -
cropoeTh, wfc — — — 0—3,0- -10, | 0,1—10 0—50 0—50
0—>h0 - — 60—160 — —
IKaveTpa cxBa- — — — — —
FKHHI, MM
Patounii  pgnana-
2011 npubcpa: Mo 500 — Ao 400
00 JaBACHHED, — Ho 1000 Ho 400 Ho 500
Krc/om? Ho +150 — —_ — —10-+-]-150 —
N0 TeMNepary- 200 — 100 — —10+= -1 100[Io L50
pe, °C — 0,5 — — 0,4 0,4
Ipupenenas  mo- 1.6 1,0 0,6 — —
FREWTOCTE, %
OcHopnke  passe-
Pel, MM;
IHAMETD 18 36 95 42,80 5] 51 — 49 42 42 42
JIHua 767 2010 100 320 900 900 -— — 695 710
Macca, xr — 8 2,3 4 5,8 5.8 o .. — — —
Hanpamenune wme- 220 250 220 290 220 220 220 290 220 220 220
TOUITHK nara-
s, B
Bun samucw Hippo- AHanoroeas udpo- Ananorosas — — — Anasoroso- Ananorono- | Ananoropso- | Anaaoropo-
NelaTh neuaTh uinipobas UHppoBasT undposas HHGpoBag
Tun cranpuu ATISJI1-64 — — AKC/n-7 | ATTDM-64 ANBJI-64 — AKCin-7 AKC/ -7 AKC/n-7 AKC/a1-7
Hzrotepurenr, — I'poznedre- — Kaaunun- — — — Kaaunuurpag- | Kaawnun- Kamumnn- Kanuunu-
ONEITHMX  ofpas- recehdanna rpagckuil CKHH KCTCPH- | Tpafckuil rpaicKHi rpajicKHH
aie)es BKCTIEPHMeN- MeHTAILHLH |- 3KCIIePHMCH-| SKCIICPHMEH-| SKCTCpUMeH-
TaAbIbLIH 388G TATEITTJA TaJ b TanbLHLIH
: 3a80], 33808 aanog 34BOT
Maxcwwancuan 8 i 5
AauHa gabedada, Mm
Tocrosmpe:
BpeMeHH, ¢ — He gonce 2 — — —_ — — —_ — — —
perucTpamun 0.25; 0.5
:IJ‘EMnepaTypr, 1,0
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tparver (wtyuepay n JUKTa; A — nonpancuniaéi kospduuHeHT 14 yueta H3MeHeHHA
NOKA3aTens ARHAGATIL peanbHOTO Faza, onpejeaaemstii no piuc. VI.23 unu no gopuyae

e Y o E il
A= —0,517 1- 16187 o 4 [ 1,204 - 1,231T |- 0,322T ] o
| (=0,101 40,1107 —0,33T% ) o . (V1.9)

3neck Typ, Pup — DpHBLJRNHBIC TEMIEpaTypa u fasienye {cm, raasy 1I).

3uaucHud xospduunenTa ¢, NDHBEALIHTIE B Taf. VI.10, aanvcreopanbl B3 apTe-
PATYPEEX HCTOVIHKOB © yqemm HCPRBOAMOA To\mcpa'rypﬂnn NOUPARKH B TIO3BOJASIOT
NOAYYUTh Ae6UT Tpr p = 1,033 xrcfow® n T — 293 K. Beauddna ¢ Al ey¥oro rasa
H A0A rasokongencatnofl cuecy onpejencHa BIIHMHEazom npu wavenenwy gasnenus
He Goaee uwew na 70 kreien® MoupH HaAMUME KoHacHcaTa no 40 om’uB. dawiwe o ¢
Npi cogepranun kokjencata Goace 40 cvP/M® B muTepatype otcyTersywor, [losTovy

(44
frll ; - ; . . fﬂﬂ - - ‘,_ . | -
;’3 ., ! : [ 4‘}
12 | 18 ' L ook S ‘
1t - ] L ‘
' : 080 -
10 = g ip 890 1208
94 2 3 k5 & 7T & 8 opy gy 607

Purc. VI.23, 3aBHCHMOCTE DofpasodHoTo kodddHuenTa A or Pnp " Tnp

Puc. VI.24. [Monpapka HA COAEpHAHHE HBOEIEHCATA B HIMEPEHIIOM MoToKe raia

mpd cogepkanun kouJencaTa Gomce 40 cwdim® cremyeT JHG0 MpeIBaPUTENBNO 10 H3-
MepeHHS PACXONd ['a3a oTARAMTE KOHIENCAT OT razd, JuGo mob3oBaThes CAefyomel

pUGIHKENHOA dopMy ol
o = (Qr + Ox, )items (VI.10)

rge ¢ — MONpasounbil KosdepuliteT, ABAAWIARCA OTIOWEHKEM pacXofa Cy¥Xoro
rasa ¥ T43000pasiolo KomjencaTa K pacxony ABYX(hashol cMecH mo HaMCpHTenio
pacxona. On onpegeasierca no puc. VI.24 B aapucunocT!i 0T CogepXanusd KOHILNCATA
T Tase.
Jefur Kounencata B raszoofpasnol dase ¢ NPEOIHMENNG MPKHO OTPeIeanTh
no thopuyne
P 22 4I 293

Qor == Qu—5— P o575 (VI.1D)

rac G — AefUT KOHAEHCaTa, KI/CVT; fh, — MAOTHCCTS KOHJI2HCATa, Kriv?, M — Mome-
KyJAfpHAR Maccad KolGeHCaTa (B Kumoﬂh) aHauenyn KOTOPOH IAA HCKOTOPHIX raac-
KoOnaeHcaTtHuX MecToponenni CCCP mpusemewm p niabe 11

Ha passedouHnLIX IIOUIA;AX TIPH OTCYTCTERHM KOMIICKTZ CTanmaprinly Wraid
(TradparM) MOKHO HCTIOABIORATD IITYUEPL,, KOSQOUIMEHTH ¢ KOTOPBX MPHDBEIeIb
5 rada. VIO

Hpusep. Tpx nenwranwn ckpaxunn THETom ¢ D - 100 »m © quuteTpoM gradpalyu
d - 254 MM, HaMepons po—= 220 wresem® m T o= 353

H3 naGoparofliore #Hasmsa rasa HapecTHo ff = 0.6, TTo 3aBHCHMOCTAM GA% p — 0,6 1w
N0 COCTHRY rasa ONPIACIHEM P, — A7 wredom? w Tr{p = 19! K. Hanee onpcienacm Pop=

— 220047 = 4,89 1 Ty = 3537181 — 1,9,
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Jna paHHEWX Po, M Tn onpefensem 2z = {1,802 n o pue. VI1.24 naw mo dopmyas (VI.0)
paxomHM, vTo A = I,i1. 1o tedn, V0I.Oman D — 100 MM d = 95 4 MM naxogrmc = 118,493,
[aperabana $TH aadswpe o dopsayny (VILE), onpegeifen

118.493-220. 1. 11

2,11 man. wiicyT.

VL3.3. Hamepedne pacxopa rasa
(GOUTAHHPYIOWICH CKBAXHMHBL AKYCTAYCCKUM crocodom

Unpegedcnue jeuTa rasa aKYCTHHECKHEM CTOCOGOM OCHOBAHO 11a H3MEPERHH
YPOBILY WIYMa WIH YPODBHA 3BYKOBOTO NABICIHSA, ICHEDUPYeMOro Tajobod CTpyeh
P METCHSHHH B aTMocdieny. STOT clocef TRUMEIIM UPK AATMIHE MeTKO ChopMKpo-
BANHOR CTPYH € OTKJADUCHHEM eC OUH 0T BeDTHKAAR He Goaee 30°. [Ipenenuiran oTHoCH-
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Puc, VI.25. Onpejeneune CraTtHYeckoTo JABTEHHS 1A cpese TpyOel 0O YPOBIUIG 3BYEOBUTO
ABBIEIHY
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Puc. VI.26. HomorpaMMa QA onpenenctny LedyTa Herop:nIlero raaa DpH 3BYKOBOM
HCTEDEUHH

TeIbHAS NOrpelnocte cnocoba He npesburaet 15% . Cnocod mpumenny npH 1o0anyKo-
BOM M CEEPN3BYKONOM PEMHMAX MCTCUEHMA rasa,

I3 cenzu ¢ TeM, YTO B PeAsbHBIX TA30nHX PONTANAX NOSEYKOBOE HCTEUSHHE [IpaKTH-
YCCKH He BCTpeYaeTcn, HHMKe MPHEOJHTCS MCTONUKA oupojefenvs LebnTa Ama HeTe-
YCHHS ra3a K3 Cpesa TPYORL CO CBCPXKDITHYECKOR CKOPOCTLIO,

Topstaok oupeacicHus pacxona Taza cacdyIoail.

QupenenneTca TCMIEPATYPA OKPYXKa0 HelH cpenul 1y 1T HCTEKAIOWEro rasa ir
(xoTA fur opuenTHPOBOUID).

Io JIORYMEHTALHM YCTANABAMBACTCH JHAMCTD BENGIANOIG CeuelHd TpySe dy.

Bufiupaercs paccrofiie oT WCIOMHHKA WYMa (1A ropAumx crpyi 40—60 w,
Ina HeropawuX — 20—40 ). BhicoTa HIMEpeHHA 1yMa A0IEHa Obth 1,8 M oT mo-
BEDXHOCTH 3&MJIH.

Nsvepnetcs ypopent 3BYKoBOTO JaBeHUA Lygy C IOMOWEID TIOBHIX UIYMOMEDO3,
NpeRHaznatenibix RIS CTAUHOHAPHEIX  AKVCTHUCCKMX WIYMOB (danpuvep, [1E-63).
Ipu stov MHEpodoN WyMOMepa HalPaBAAETCS HA Cpe3 BLXOTHOIO CeucHMsT TPySs,
MEPIeHIHKYASAPHO K NATPARIeHHIO BeTpa. IIPH HaJguUun BeTpa H3MEpEHHe TpIBo-
THTCH ;}‘mex NPOTHBOTOMOMHEIX TOYKAX ¢ OOHITAKOBLIM £ M IIPHHHMASTCH CPejiHee 3Ha-
HETIHE Lgyany.
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Jefut drontanup vione# CKpaKEHE ONpelenaeTcs ¢ TOMOIEbI0 Mo y3M THPHYCCKHX
HOMOIPAMYM,

JLIA onpeneaenus acOMTa neTopSIUX Tazos HenoaLsywres puc. V1,25 » V.26,

TopsnoK HCNOMBIOBAHHS 5THX HOMOTPaMM creIyviomuii.

[o uavepeHuns by, Iy, dg, £, Luaw 0 puc. V026 onpejiensior gy na cpese TpyGol.

o nafipeHuomy py ¥ H3MEpeHENM {1 dyno puc. V127 onpegensior pacxog rasa @
(B wan.m/cyT).

Pic. VI.27. HoMorpamma ¢+ K
nna onpeacicuna gednTa r5‘33_
FRRFIETD TA34 IIPH 3BYKG-
BOM HCTEUeHHR
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JeGUT ropmimero raza  onpegetdercs IO HOMOIDAMMe, NpHBeleHHOH Ha
puc. V1.27. Tlpy stom owubka B onpengaenwnk fr Ha 30° MPHBORMT K TOTPEIEACCTH
onpelcnenns AeGiTa rasa 5%.

VI.4. QUCTAHI(MOHHBIE [JAYBHHHBIE TNPHBEOPHL
) H KOMIIEKCHI

Hucranmuouniie rayfuhnse npHOOPE H KOMITEKCh! TPEIHAZHAYENE! 108 H3Me-
PeHHUA JIARIENWT, TEMNEPaTYPHE, CKOPOCTH MOTOKA rald, jjMaMeTpa CKRayUIL! B Ap.
H ABISIOTCA CBHIVIOMHM 3BENOM [IPOMBICIOBO-TeO(KINYECKHX U rasorHjpogHHaMu-
YeCKHX METOJ0B HCCAe]0BANHA CKBaKIH.

[MTpaMenenne THCTANHONTLIE TAYOUITHBX TPEGOPOR M KOMNJEKCOB B NEKOTOPHX
CAYYAAX — eIHICTBCHHER cnocof noaydeHud Iocrosepiol wndopManyn o [0apa-
METPAX 3aJeXH.

PaspaBoTanuele B nocdefnwe TOAL  AHCTANIHOUNLIE KOMIJIEKCHl TO3RMIAI0T
ONPETEANTE CIYCKOM MAVOHAHOTO npafopd Ha MOOTOXKILILIOM Kabene Hon OyTen Bpe-
MEHUOTC BEIHYEHHA OTASTLILY GI0KOB HIMCPCHIA ZaBJIeHe, TEMICPaTyPyY, CKOPOLTE
[IOTOKA, JAHAMETD CKREBAMUMULL K AD.

Kax npasmwio, HedopMauya o npudopax, UPUHIMA X JeHCTBIA, NOPSIOK pa-
G0TI ¢ HEMH, CNocof Xpalelud, TPAHCHODRTHPOBKH M TAPHPOBKH NPUBOIATCA B AI-
CTPYKLUHAX, NPIAAraeMiiy K npudopas, BHNYCKaeMbM cepHiHo. Memoabayembie Py
MCCHENORATITH TA30DKX CKRamun JUCTAHIUONNEE MPUBOPI ItPAKTHYECKH CEPHHIIG
Mg BLIIVEKAKTC, N .

Onutore ofipazusl 3THX UpHGIPOB U3COTARIHBAIOTCH OPTAHHIAIMEH, pazpafio-
TaBUEed WX, ¥ LPHMEHHIOTCS] HCIORIEMECTIO,

HanBonsiuce pacupoCTfrancHEe B Tazos0i TPOMBIULIENIIOCTH O YUHAH ONBITHRE
ofpazUE AMCTANIIHLELY TPHEOPOR B KoMicKeos, paspafioraunsx BHITO Cows-
ra33BTOMATHEA, BnedpeHdes KOTODHX sanumadics B ociorioy TpeeT «Cowsrazreo-
huargay, OMLIT pafoTsl 10 TPHMENeHHI0 JICTAINIROHITIX TAYGHHHEX TPHOOPOB U KOM-
TISKCOB, NAKONACHHBR N1a3BaITHHIME OPTaHUSalMAMA, npuBeleH B ramape VIIL
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OteyTeTBHe CepifiHOTO MPOWIBOICTRA, 8 CHEOBATEILHO, H BOIMOMKIIOCTH IHPO-
KOU0 MPUMENe A XoTH Obf OCHOBHLIX H3 PazpafoTalmneix THCTAHUMONHEX Npropos,
He H03BOJSET NOIPoBNC OCTAHOBKTLCA HA HX KOHCTPYETHEHEIX H TeXIOJOIHYECKHX
xapakTtepucturax, [losroMy B Tabn. V110 npuBeaena Texiiueckad XapakTepHCTHRA
JUWD HEKOTOPEIX JHCTANUOHHNMX NPHOODOB H Komomexcon, Bosgee noppofHylo uu-
dopmanio off sTuX upHiopax MOXUO MOAVUHTR OT OPragusaluil, 8 KOTOPHX OHA
pazpafioTanm,

VL5, OBOPYIJ0OBAHHE
A0 CNYCKA [JYBEHHHLIX NMPHEOPOBR

OCHOBHBIC SJMCMEHTL 0GOPYNOBARKA, LPELIAIHAYEHHOID 19 CIYCKA B CKRAMKUHY
Ty dRHABNX TPRGOPOE ¢ MeCTHOR peructpausel, — NponoiIoKa, aefienka u nyﬁpnkamp_.

[poBoaoka npuMeHsercs guaverponm ot 1,6 a0 2.5 v, B nponecce sxkenayara-
(K HeofX0duM0 CICRTD 23 ee cOCTOARMeM Do wilexanue obpuisa. [Tponoaoka neerna
IOMEKHA GLITh CMA3aHa, NpHueM Jedarh 3TO JVHIe BCETO Lip¥ HamoTKe na Gapabas
aedeaxy. ITpoBosoKa He j0MKHA UMOTL MECT CMATHA, PAKOBMH, HALIOMOT, KPYTHX
wsrnGos, Tpemun, [ayduimnd upubop NPRKPENJSCTCd K KOHINY NPOBMIOKH TPH To-
MOH CHENHATEHOTO 343, HMOOUICTO TI€ WeIee [CCTH BHTKOE, ILIOTHO NPHAKATHIX
ApYT K ADYTY.

JlefenKn Ias IpUBKTOKK CYIIECTRVIOT TMEpelocHLe ¢ PYUHBIM LPUBOLON W CTIE-
LHAMLHLIC — ¢ weXanuuecknn, K qefiejikav nepBoro Tuila 0THOCATCS aMnapatsl SlKon-
meBd MelKOH B THMeNol ROUCTPYKIAH, DMelaomie cooreerctsendo 100 w 2400 v
NPUBGIOKY, W uopraThEnas Jefeawa JIIT1-2 na 5000 w1 uposoaoru.

.,'IEC'C}'LKH C MEXANMHUSCKHMM NPUWBC M YCTAHABAKBAWICA 11a TpBHCHOpTTIOM cpe,;l-
CTRC ¥ HAIBIBAWTCR ¢YCTAHORKAMH JUIS HCCAENOBAHRH CKBAKKUII.

¥eranorka «AasMHMAIT-84s Montamkuoft 6a3oil caymur maces anToMobuIs
Y43-66. Bee ofiopynosalnte B MHCTPYMENT VCTAHOBKH PAIMEMENH B CHEHHAJLITON KY-
308 PYPIroONUNGTO THNA C BXOAHOH JIsCPLI0 B 2ajHel crehne. B Gorosodl cTeHxe Ky3ona
CIeBa N0 XOAY IPeAVeMOTPell JIOK 448 BRXofa pabouc LPOBGIoKY, KoTopas 1anpan-
AAeTCH B CKBAMKHUY TIPK NOMOMH ¥CTLCBOTO POTHKA.

Jlefienkoll yIpanJAeT OnePAToOP M3 KY30BA (BRAIOUEHNE WECTEPIIH TRAHCWHECCIII-
QTo Bana, ynpaenemite GPUKNBOHHOA vydTofl 8 topaozoy). Briaouesde IRATaTend,
¥npagaeHie Xopofuodl oTéopa MOMHOCTH H HaBMONeHNKe 33 CHOTEMaMH ABTOMOOHIA
OCYNECTRANET BOARTENL M3 Kabuubr (Tada. VI11).

Tatauua VI
TexHu4eCcKan XaPAKTCPHCTHRA ACOCAKH

ToeaaaTean AzMHMATH JICT1-66
JIonyCcTRMOe THATOBOC yCHJHE  Jefe- 55() 700
FH, KTC
Juavetp padotucH NpoBOTOKH, MM 1,6+1.8 1,8+25
Tanfonbwan rayOHRa oficirykusa- 6000 25007000
HHHA, M
(CKOpOCTE NIMKCMa MHCTRYMeH[d, w/c 1,6+5,3 08
EMiocTs fapafaHa aeficjixu, u S5 —5600 4300—7400

B’c:rauosxa «AsFHMANI-8Bs, [lpeanaznaucna 1aa ymepenuofl KINMAaTHYRCKOR
3oL, CMOHTHPOBAHZ 113 ABTOMOOU/E BEICOKOA MpoXoaurocTd ¥ A3-425. Tce ofopylo-
BAHHE W HHCTD¥MEHT pAIMElLIenTl 8 Ky30me, UMelllem GOROBYI0 H 3aIMO0 JBepH,
JUoK LA BHxona pafoucil NPonoIoKK PaCIOMKed B GOKOBOH CTEHKE Ky30Ba CIPABA
Lo xody. Pabotofl mefejkn ynoasisteT oepaTop ¢ NOCTA, PACIOMKGKEHIONO B KY30se
asToMOOUIA.

Texiwucckan xapakrepucTika aeficaku verauoned A3sMHMAIN-8Bs ananorH4Ha
TEXUMYECKOA XaPAKTEPHCTHEe Mefenk yeTaHosku «AsHHMAIL-8B», no umeer Goan-
wuf Auanaszon ckopecTefl nojbeva mnctpyweuta: ot 0,31 s0 8 w/ie,
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Yeranopka 3VMC. [penuasuavena jyis HCNOALIOBANHA B PAfONaX €O CAMK-
HETWH AOPOFKNBINE YOIOBRSME B XoJonnoll Kammatuveckodi aone (pafion 16), Monrax-
woli 6a30fi VCTAHOBEY CHVHKHT MAspARWNH rycenudumi Tpancnoprep [A3-71, ofec-
NEYURAINAML  LepeiBHKeHHe o CHILHO TNepecedersiof  MECTnocTH  (DBI,  AMST,
pacen), 3a60M0YCHIMM Y4aCTKaM H GOM0TaM (33 HCKTIOUCHHEM YHACTROB TOPR{MubIX
GO0 o3 PACTHTCIMIOUTH), CHEKHOR [eanne, ALy U Bode (npy TayOuie Gonee 1,2 m
TPAHCNOPTER CTAIORUTCS HA NAAR).

Bee napecioe of0pYIOBAHEC K MHCTPYMCHT YCTAHODKE DasMeu(elnt! B IPysoBoM
OTAILAKBACMOM OTCEKe TPAHCLHIOPTEPA LGN KY30BOM, HMCIOMHM TCITOMIONALMOHHY IO
OBIIHEKY. JIOK C \RYMa HAUPABJSIOLHMA POIMKENH 41 RLX0Aa patiouel npoBo-
JOKH HAXOANTCA § BoKoBOH CTeHKe KY30Ba CJeBa 10 Xony. Texmnuneckan Xapakre-

HCTHKA Jefie KM anamolHuHa TCXHWYECKOH XapawTepHCTHKE cefenkl  YCTaHOBKH
eAsTHMANT-8/0.

Veranorka JICC1-66 npeanasinayeda 49 HCMOAb3OBAHES B YMepEHHOH KAHMATH-
yeckoit aone. CMORTHPOBAHA Nia maccH apromobnan TA3-66, muvecr TelIOH30HPOBAI-
B KV30B, PasieIcHIIl Neperoponkol na ana oTcexka — oepaTopcKult, cHaGmen-
nulf CHCTenMoHR OTOUTCHMA, H gefepounni. PafoTy aedejnd KOHTPOJHPYIOT € [10CTA
yIpaedenus uepes aofopoe crexao B Neperopojke. Brixon patiovell uPoBOIOKH -—
yEpes 300 ABEPh KY30BA, YUTAHOBKA WMEET HINWKATOD 1ATAMEHHS NPOBOJOKH.
TexHUUeCkas XapAKTCPHCTHKA JMedCIKH MpUREeNa B Tabn. VI.11.

Yeranopka JCCL-TpT1. Mpeanasuanena Amn uclioab30Banis B paionax co cuox-
NEIMH A0POMIEMK YENOBHAME B XOTGLHOA KauvaTudecKol sone (pakon 16). MonTax-
noft 6a30# VCTANOBRY CAYIKHT NIARALIMA TYCeHWYHLA TpalciuopTep T'A3-71 cootReT-
crByIoniel [IPOXOUMOCTH (oM. onncanme yeraioski 3YUC), Texnumeckan xapaxre-
PHCTHKA wexanmusva neGelkn anafOrHuTTa TexHUUCCKOH XapakTepucTHKe gefenkh,
cMOITRPOBAINON Ha ycranosre JICT]-66.

JVEPHKATUPL NpeAUaznavensl AIA CnyCKa rayOMHRLX nprBopOR B CKBAMKHHY
¢ HAOEITOTITHIN AABACTIHCM 1A ¥CThE. I3 3aBHCITMOCTH OT CHCTEME! pEI‘HCTpaILHH HAMep -
MEIX MAPAMETPOB PATHYAT AYGPUKATOPH CACAYIOWMX THNOE.

JyBPHKATOPLL, IPYMETInense 118 CNycKa rayOHHHHX UpUBOPOR © MECTHOH pe-
rueTpannell, OTIHUAIRTCS B OCHOBNOM KOHCTPYKIHCH CAJmITHKOBOTO ¥CTpOHCTBA.
Cxema JyGpHKaTopa noxazana ua puc. VL28. B kKoHCTpyKnnk ayOprraTopa lpeay-
CMAETPHBAETCS OUNH OTBOA € BEHTHASM JR ¥CTAHODKH 00PAs[OBOI0 MANOMETPa B Apy-
roff — Ans BUNYCKA 433 W3 AVEPUKATODA NOGIe 3akpuiTiys Gydepnofl 3a1Bmsku,
KpoumTelik BCPXHETO POIRKA AR YiOGCTRA #ICOTABMMRACTCH OTKUANDLIM. Pazmepwr
NyGpUKaTOPa BHOHPAIOTCH HCXO9 H3 KONCTRYKIEE thontauuol ApMATYpPLL H COYCKAL-
MOTO B CHBAKUHY ipufopa.

JIyBPHRATOPH, NPUVeNscybie MPH CNYCKe B CKRAMMIY ravGulALX NpHiOpOR
€ ARCTAHNIMOHHOH PErHCTPArTe H3MepFeMblX NAPAMETROR, CYIMECTECUND OTAHTAIOTC
oT AY6PEEATOPOB A8 CTyCKa NprEOPOB C mecrholt perncrpauueh. Otayyde 8 KOI-
CTPYKMAX AVOPHKATOPOR CRA3AHO C jIRAMETPOM LPOBOIOKI ¥ GPOHUPOBAHHOFG Ka-
Geae, CATBHUKOBBIX YCTpORCTR, jATHIB AYOPHKATOROR U AD. B nacronumgce peMs na
AyGPHKATOPE! AMA CHyCKa Tpubopon na Kabone tawse ner TOCTa. TlostoMy cyute-
CTRYIOT TYGPUKATOPL Neckodbkux paznoriaoctell, Jlas cuycka royOHHHLIX HCTaH-
HHOIHEX MPUGOPOB KPoMe Jy0paKAaTopa HCoGx0fuva GypoBad HUH SKCIUIYATA(HOI-
HAR BHUIKA UAH e Nepeammkuas yeramoska Tioa <Bakmieu-3Ms, ¥IIT-32 n ap.
Painepsl u KOHCTPY KIHA BeMKky W AyGprKatopa BLGUpaoTes B 3aBHCHMOCTH OT JaB-
JCHUS Fa3a Ha YCTbe CKRakniel. OBUIA Buj| 0GYCTPORCTRA yCTLA CHBANMUHDI DA CIIYCKe
upuGopun ¢ AECTaHumounoll perncTpalmMed Noxasat wa puc. V.20, Buiika ofiopy-
VETCA KPOHGIAKOM H TAAERLIN BI0KOM B HCIOIB3YCTCS UPY YCTAHOTKE IYOpuKaTODa.

Jyfipukatop, paspaboranani 8o BHHWIa3e w upeqnazsatenuui g cnycka
npufopos NBH J4Tae 1Mt Ha YeThe CKpamuHi 10 400 krcicy®, nokasan na puc. v1.30
U COCTOMT H3 ceknmli, 0CHEoBAKMS, CAnbHHKOBOTO yeTpolicTBa, Haupasagwouwero Guoka
W KOJLTCKTOPAE.

Kumnad uz wecTH ceKnufl npeacrapiser cooll TpyOy ¢ BIyTPeHNHM JUaMETPOM
61 My, K pepxiefi yacty KoTopoll npueapen NAKOHEUHHK C pesbfofi, a ITHIRHAA 4acTh
cratreHa nakuanod rafikoil 34a coeaunenns ¢ cocepHel cexuMed HAM OCHOBAITHEM
ayGpuxatopa. Bepguaa cexups JayOGpUKaTORa COCIHHARTCH C CANMLHHKOBLIM yeTp it
cTeoM, B 33BHCHMOCTH OT VCTBEBOIO JABJCHHA HA CHBAMUHe MOICHPAETCA HYAKHOE
yueae CeKuull, T. e. Bapeupyercd ofinas BHcOTa JAyGpuKaTopa.
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Puc. VI.28. Cxema Jydpugatopa ATS <OycKa rayGHUHMBLX nDpuBopoB HA NPoBMIOKE.

{ — Kopnye nvBpHKaTupa; 2 — KOPUYE CadbA#Ke] &« capgpuwkopas HaGnera, § — Gonr
HamHMHEOE: § -~ OpOBoJACKA; § — pOlWKE Hanpaeafaonlhi; 7 -— PONRK  OPeA0XpalHTeaLIMi
CREMEBET] 8 — Kpoltuitcfln OTKHIHEZOWMECT, § — Kolkng ynoprog; [0 — MAHOMETD, Ir—
BeHTILIA

Puc. VI.28, OGopyoopaiye YOTEA CKBAMHAE INa COYCkay AuCTAHOWOHHLIX TIFGHUUBX Tpu-
Gopun.

! — arperar; 2 — domTamuax apMaTypa; 7 — npubop, 4 — rpyss; 8 — ayGpHKaTap; 6 —
CHABNHKOBOS yoTpoficTBe, 7 — TaleBLIA GAOK

Caannukopoe yorpofictso (puc. VI.30) coetout us ueteipex cexnull, Kapng ua
KiLOPBX COICPIKUT A2GNPUATIOE YINIOTHCHHE, NPEICTABACHHOS YEPCIOBAHHEM Gpok-
30BBIX K QTOPOMIACTONLIX YIVIOTHHTEABHLIX KOJCI[ 1t Kamep JEZOHPHNTA, a TAKxe Ka-
mepy cfpoca fapicHun. Cewlldd CANLIMKA CocldHAOTCH Mekdy cofoli © UOMonio
HAKHAMLX Tack. [epveTnumocTh CORIHNenmni acyinecTBALCTCN TAK Me, KaK W oy
CeKUHAMH JTYGPHRATOPA, PedsHIOTLIMH KOMLuamil. [IpuMenesue MIoroceXuMonoro

13
4
{7

it

Sy

ey

e |

5

T

2

AT ILLSTHY

e
EHS

;

.

SRR

=56

I//

5|
i RIS
SRR I

DNRAR

i

.

.

22
]

P

i

s

)
nw Py

SR A

gX7 izl
.ré II?){‘

1

s

SN

]
Fora

Z

II?
...... " -
B —
AR A

pre
bl

wh
A

cadbliyka JacT BOSMOKHOCTD  pacepenn-
TOUHTEL (147€1He JABTEHMS 14 2HAUHTeAL-
HOH jaune, uto B CROK OUEPedb Mo3Bo-
NAST  €o37aTH repMeTHYUBIH CcadbHHK  Geg
GoABIKMX  ATPY30K  HA  YIIOTHSoLIKe
MEMeNTR. B mepxied wacTH  CalLHuKa
VCTEIORNEH HaNpanJfwolui  pofduk  aua
URNTPAAbHOTO  BBOJa  Kabelds B Jhydpu-
KATOD,

Ocnopanue  ayOpHKATOpa — Nepexal-
nan  meTanb A8 COCHHEEITHS J’IyﬁpHKa-
Topa ¢ GydepHol 3aBBHKKON CKBAlKuub.
daanen ocHoBatMs MMEeT TPH  BBOnA RO
BUYTPeHINOK MOJACCTE  OCHOBAHHA.  (OnuH
BBO COSNAHACT Kamepy JmyOpHKaTopa co
chpAMunoh B ofixol OydepHod 3aimuKKH
M CHVIKUT JJ% BLHPABHUEAHWA DABNeHWA
B KaMepe avOpHKAaTopa Nepen OTKPLTHEM
6ydepiod sagpmwkky. Bropoli esog cny-
WAT  gAS AICOCTUNCHHA  MAHOMETGE W
HOCAENYIOMero  KOHTPOAS  NABJSHRY  Ha
ronoeke cxpamudbl. Tpetull BROA Hepb-
XOjHEM T CTRABAHBAHHS  JaBJIeNug H3
KaMepsr avOpuKatopa Nepel ero  jeMon-
TAKEN.

Hanpaamwonuit 610k npeinaanaven
ILnA nanpaeienud Kafens B avGpugaTop,
BuiMoanenr #3 MATEpHANoDd, UCKIOYA0mHX
uckpoobpasoeande. KpeuuTes ®  genuxe
HIH KPIOKY TaneBoll CHCTEMBI 11aj cafik-
HBKOBLIM yoTPOHCTBOM.

Koanektop npegerasaser cofioll tpyy
¢ BHYTpennum jHaMcTpom 50 mMm, X goTo-
PO DPHCOSAURSEITCA  TPYORE,  OTBOIsWAC
ra3 OT Kamep cpocd 3asienda CafLHu-
KOBOTQ  yerpolictea. Kampaa oTBoasman
TpyO6Ka cnafkena BeHTWJEM M MauoueT-
POM i PABHOMCPHOTO  PACHPCAENeHHA
MNOTEPL  jlaRAEHKWA B CCKOUAX  CAdbnuko-
Boro yerpodcrsa. FIpn neolxoaumoCry Ha
KOHIE OTBOAROW TRYOGH KOMLJICKTOPA MOKHO
vetanosats JJUKT man uasependa kogau-
9eCTBA rasd, OTBOIMMOTO M3 CajbHHEOBOTO
YOTPOHCTSA.

B uponccee  cfopku  Ay6p¥karopa
yeped  wero npoTickdBaercn  Kalemn, aa-
Bejlenigll MpearapuTeALHo 3a 610K-Gaganc
B TApaBpAliHil  Gnok. SateM K kongy
Kabelg (IpUcOeIHITACTCA rayGHInBEH IpH-
Gop H Bullle 1€TO HAIEBAIOTCH HA Kafelb
TPp¥anl,

BPuc. VI.30, Canasnukopoe yeTpolicTBo
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CHavaaa MOJITHMATOT AVOPHKATOD HacTOAbkO, wrofnl mwEnuf ero dwianew 6ol
1l HECKOALKO CANITHMETPOR phinue (viating Gyihepuoll 3aipmaki. 3aTeM, NoLIepHUBaf
JyEpHEaTop oy ¥raos 10=-15% 0T nepTiKann ¢ MoMOeo Tpoca, KabeasHod jcbed-
Koll 10anumatoT upHGop v rpyai B RaMepy avipukaropa. [lo oronuamuy neofixonny)
UPHKPEIHTh AYGpHKATOP B anuy Syepiiodl 2aIBHAKK H BIILLKE, a TAKKe COCHTHNRT
BCe OTROANER TPYGKE.

JI¥BprKaTopE! APYTHX THMOB OTAMNAKTCA OT OMHCAHHOTO KONCTPYKUHEH O1Re L
BlX 2deMedTos. BEMIH NONBITKY HATOTOBHTE AYOPUKATOpP © NPINYAMTENbHBIM (1pOTA-
FHBAITHEM Lkaledf 9epes CANBINUKOROS YCIPOHCTBO, ¢ GUKOBMM OTROAOM 114 KaMepe naa
ofneruenus nBona Npufopa n JyOPMEATOD H Ap., HO OHH e HOAYURIH WMPOKOTO
PacnpocTpaneH A,

I'JIABA VII

MCCNENOBAHHE TA30KOHAEHCATHbBIX
MECTOPOKJAEHMHM HA TA30KOHJAEHCATHOCTD

VIL1. METOAB TNPOMBICJOBLIX WCCJAENLOBAHURA
HA TAZ0OKOHAEHCATHOCTDL

HMecaenoranne MeCTOpoKISNHA Ha TA30KONIENCATHOCTL MPOBORUTCH C [eJbio
ONpeAeTelnn (LaDaMeTPOR K (IOKA3aTeICH, ABATWNAXCA HCXOTHLIMH IAA MM;ICUCTa
3aNacoB TIada M KOHJICHCATA, UPOCKTHPORAHNA PaipaGoTKi H o6ycTpoHCTRA wecto-
pokaennii v NepepadoTkur xongencata. Onpengiende NapaMeTpoB ra3oKonIeucaTHoR
CHCTEMBl B HACTOAN(2e BPCMA NPOBONTCR HeCKOAbKUMY MeTogaMu, Hanbogbwee pac-
NPOCTPalienHe NOTYLRAA MEeTOIHKE HCCALIOBANKA CKBAMNMHHE Ha Fas0KoNIencaTHOCTE,
pazpaforaunan BLIIHMHTaz0M v pexomenjioeanian p KauecTse MOCTPYRIME.

Pazpaforainibie 40 HACTOANETO RPEMEHN METOIB M JCHCTRYVIOUING WICTPYKI[HK
N0 HCOGIGIOBANUHK) HA TAIDKOIARHCATIOCTE HC NOIBOJILI0OT NMOWIVYHTE KaHeCTRCHHY KD
HIOPMATIAID [IPK CACAYIOWHY YCJAOBHAX.

OnpegeneHnn TAS0KOHNRHCATHON XADAKTEPHCTHKM Na MeCTODOWIASITAX © [1H3-
KHMH KGLIEKTOPCKUME CBOACTBaMK, OGYCAOBNUBAIMHMHE 21aYHTEAbHIIE JENPECCHH
HA [L1ACT, JAWiedLHEE NepHOb CTaGuIK3aLHy JaBJAeHHa M JefHTa W VX YINeHIke
VCIORHA HHIOCA MUAKOCTH ¢ 3af0.

Hegabsosamii CYMECTRYIONETD Ha NPOMBICAAX 11a2eMNI0T0 000pyA0BAHET B KOM-
MASKCe ¢ MAJ0H TEPMOCTATHpYeMol celapauMossoH yCTalnoBKOM.

OnpeneneHdd ra3oKOHAeHCATHOR XapaKTepHCTHKH NpH NAadHYHKH 0§ TPOAVKIMA
CKBAIKUILE UHIHOHTOPOB KOPPOSHH ¥ IHAPATOORPA30BAHHA.

Heo6xonuMocTH cOXpaneHHA NPOROIKHTeAbHOCTH WCCIEQOBANHS HA Fa30KOH-
JIEHCATHOCTD € LEBIO OXPARL OKPYIKAIOWEH CPejibl H Panionatslioro Henodb30sanus
NPHPOANLX DPECYPCOB, 4 TAKIKe CDEJCTB DA HCCASRORATENbCKHE Dadoibl.

Bee MeTonbl HCCASIOBAHIS Ha TA30KOHASHCATHOCTL (IPHEMILMB LA CPABHUTEILIG
BRICOKO;IE0HTHLIX CKBAXHA ¢ ObeTpol cTalummzanned gasmenun w acuta. [lpunmu-
MHaAblAA PASHHIA STHX MEION0B COCTOHT B KOJHYeCTRe paijennemol Ha $aswl raso-
KOHencaTHOH CMCCH TIPH TIPOMDICHOBLIX HCCARJOBANHAX 11a Ta3pKOHJeHCaTNoCTh,

Haufionee yacto uenoapayeman mMetoauka BHHMTaza tpebyver pasnenenns na
(asb peers NOTOKA B NPOMBILLICHHBIX CCNapaTopax Macae 0QHo-, jABYXRNEBHOH IPoiys-
KH CKBAXKHEL, TTO TO2BOIALT CTAHAUSHPORATE BEHOC AMHAKOCTH ¢ 3a00d M H20CKATH
HOPARNOMEPHOCTH pachpeneaentn (a3 no celeHww TPyOm, BAMAKIEH HA KaUeCTRO
NoAyvaeMsiX PeaydbTaTOB NpH HacTHUHOM oOTGope rasa W3 cKeakuHE. OtcyicrbBHe
foaee speKTHBHBIX M TOUHBIX MeTOIOB BLINYHCIAET HCUOAB30BATL JAHUYIO METOHKY,
HECMOTPA 113 €¢ TPYAGCMKOCTD H TPOMO3IKOCTE NPHMensemMoil Y 3TOM aNmapaTypol.

[TosToMy IOHCKH JIDYIHX CHOCOG0B HCCACAOBAHMS 1A TASOKOHIEHCATIIOCTE B OC-
HOBNOM GbLIM HaNPaBaenbl Ha paspaloTky METOACB, TpefdynHax fonec obIerdeHHLX
KONCTPYKIHE HCCAeaoraTeancKol annapatypsl. Bonpocs, CBA3AHHBE C TOTEPAMH KO-
Jencata B npH3aboRIT0f 30170, HCCACROBAHUA TOMHX IA30KMICHCATHLIX CHOTEM, HH3KO-
NPOAYKTHRIBIK MAACTOE © AAUTeNbHOk CTAOHAH3anHEH, nalyiHeM HHTHOMTODOB H ap.
OCTAARCE NCPELUCHHHIME H B HACTOAWES BpeMA. [Ipuydna — oTcyTeTBYe cTporofi casgau
IpPX UOUCKAX HOBHIX METONOB HCCASIOBAHMA HA ra3oKOHISHCATIIOCTE 0 CMENHBIMH
OfnacTsIMI, TAKHVE, KK [IOI3EMHAA Fas0oTHAPOARHAMNUKA, TPYSHAA IHIPARAEKS JRYX-
dasnwx cvecceh © (pazoBRIMK PERPAIICHHAMH 1 H3VUCHHEM Ia20K0IGIENCATHRIX CHOTeM,
B ocnopy BeeX METOAOB HCCHCHOBAHHS Na TA30KOHICHCATHOCTD [IGMCMKEHO HEPABIO:
MEPHOC PAacClpefesgive a3 Mo CeUeHHIO TPyiin.

OnHH ¥ METGA0R JONYCKACT, YTC IepapHOMEPIOCTs pacnpeneanenns $as no ce-
YEHHIO MOOKHO HCKMIOYHTD, €CAH Nepe MecTowm oThopa 1efoablol YacTH NOTOKa yoTa-
NGBHTE CMECHTEML. TOI","L& MoCJe CHMEeCHTE)IA, OGEC[IE‘IHBE&I‘D[I(EI‘O IIHOPOIROCTD TTOTOKE,
1ET HEOOXOMUMOCTH Pad ieienus na (ha3bl BCeTd NOTOKA B IPOMBHILULICHHOM cenapaTope
H 0717 HCCHEI0BaIKA HA TAI0KOHIEHCATHOCTD 1A MATOR TepMOCTATUPYEMOR YCTAIIORKC
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LocTaToung oToGPAThL YacTh NMOTOKA N0 KANHAASPHbM TpyOkav, Takofl mpuHuun
HCCJIeOBAHHA BEPEH, €CTH NPH 3TOM HCIIMbIOBATL CMOCHTENE HenOX0uMOd KOHCTPYK-
IHH.

PasHOBRAHOCTE MPenBAYIerc — MeTos, AOLUYCKAOUIRE, YTO UPeICTaRHTEIbHY
mpofiy CuMecH, XAPAKTEPHIVIMIYID B£ech [TOTOK, VMOMNO TOAYUHTE U3 HECKOJILKHX
KaTUANsSpHEE TPYOOK, PACHOMMKEIHNX B PA3AHUNBEIY TOUKAX CEYENMA MOTOKA Ta30-
KOHZencatiofl cvecu, Tloayyeinne sTHM MeTOAOM NpesCcTABHTENLHON (IPoGhl CONpAKEH:
CO CALNYIOULMMH TPYIHOCTAMY.

OtcyTeTBUE AAMHBIX O CTPYKTYDC NOTOKa K Cro HapaMeTpax {(THCHepCiil, ®odb-
HEPOft, MACHOUHBIR, CMeWanubil W Ap.) B BOSMOWHON MCPHOAMYECKOU TyJbcalMy
BRIHOCA ULKOCTH.

HeofixonumocTs  cosjamus upefooTEOPOIHIY KanualapoR CNeuHalLiiy KoH-
CTPYKIHMH B 3aDUCHMOCTH OT CTPYKTYPBI NOTOKA M pacupenefenus $has mo ceYeHHIo
€ YYEeTOM TOMUIMHLT NNEKH, CTeHOK KaNngaApoR H cevends TpyGul, 10 KOTOPOH ABH-
MeTen cnech. C yMenbLIelHen COACPKanua KOHJCHCATA B Ta3e YOEPeHNOeTh B Hped-
CTABHTEALHOCTH OTEHPAEMOA STHM MeTO;|0M NPOfibl BOSpAcTACT, XO0TH B USIOM MAOC CO-
NepMaAHMe KONICHCATA [UPAKTHUeCKH upu J0f0H MeTogHKe UCCHeNOBANIMS YBEMHYMK-
BART (1OTPELUHOCTI:.

MeToju1Ka MCCARA0BAHMR WA TAIOKOHISUCATHOCTL, npeanomennan CpepAstHH-
T'asom, ncwophBaeTCs Ha TOM, ¥TO COCTAB KOMUJENCATS MUAKOH (hA3nl MOTOKa B cede-
HAH TPORHKKOB (A0 1f I0CAE WTYHEPA) XapaKTePHIYETCS KOHACHCATOM M3 HX OTCTOH-
npkon. CrabuibHbll KOHACHCAT NOTOKa Nocae MTYIHEpa (peAcTaBageT Cofold CMech
AnYX cTaOGHIBEHBIX KOHICHCATOR (j10 I MocKe WTyuepa), jlan onpemeicnus yACILIOT0
KOMMYeCTBA KOHICKCATA JI0 JUTYIEPA B {5y X(hadlioM MTOTORE MOXII0 UCHOAB30BATL (Op-
Myﬂ}-’ CRICLUETIH T }lByK O,ﬂ,HOpOJI'Hb.IX H(H,[LKOCTEPEI. ﬂ.’IH HCOMLAOBAITHA ijT“HOH METOIITKH
ITEOGXO}'LHMO na BbTKIIﬂHOi:I JHHHH H3 CKBAMHIT CMOHTHDOBHTI) JEd TPOHIIHKH, .\'I{‘.}Kﬂy
KOTOPLIMH YCTAHABAHBACTCS Ty ilep. [Tepen wrynepou elefyer TPeiycMOTPeTE TR0,
LA KaluwiaapHol JuliY Ha Malyw TepuMOCTATHRYEMYIO CeNapanHOIHYI YCTAHOBKY .
3a TpolMKom loche WTyncpa yerananausaercd JIMKT. Yacabnoe woiaHuecTBo cTa-
GH.TIBHOI'O KOHWaCHcara pﬂ{ZC‘IHTlﬁBHETCH T} Hzmcpennm_w MAOTHOCTRAY KOHIgHCATa
B OTCTOHNUKAX TPORIMKOB 10 W NOCTE INTYIEPA ¥ YAGIBIOMY KOJIHYECTBY CTalHALITOrO
KOHIENCATa U €0 (OTHACTH Nucle MaJof TepuocTaTHpyeMol CenapalHoHnol yoTa-
HOBKIL, flannan METOAMKS HE HAX0JHT WHPOKOID NPAKTHYCCKOTO NpUMEeHEHHH H3-3a
CICAYIOUWHX HaKTOPOB.

TepmoaHHAMHYECKOe YCAOBIE O DABEHCTBE YISIHHOTO KOMMYECTBA CMeCH CyMue
KOJHIECTE KOHRITCATE, NOTyUaeMElX Ha OTCTOHHHKAX TPORSHKOS 10 WTYIepa H MaJoH
TepMocTaTHpyeMoll YCTaNoRKRM HelpPiemgeMo, TaK KaK KOJHYeCTBO KoHJeHcaTa, no-
JA¥YdeMoe NPH KOIIENCanK [IACTOBOH CMCCH B Oy CTYUENDb, BCerpa Godblle, ueM
MpH Kongeucauyy 8 ase H Ooace cryuenef.

TTorpelHocT, JONYCKAeMble MPH ONPCISACHHH NJOTIOCTel 40 M M0CAe WTYuepa
K Ha wanofi TepMocTaTHpyeMol yCTamORKe, MOTYT NDHBECTH K CYINOCTREHHBIM OL1ks-
KaM,

Hpolobr KONIeHCATOR 10 ¥ NOCAe WITYEPE OTIHYAIOTCH (10 COCTABY H3-33 PaSJIHYHA
TEMOEPATYPH B ¥34aX JaMepa.

M3 nepeynciacHHss cnocofios, KpoMe METOIHKHE paspenenud Ha Qa3bl BCEFO 1To-
TOKA, KOTOpad B JadbHelien GyICT paccMmoTpeHa JeTaleno, Haubodee npremieM
METon UPHMeHCHHA CMECHTENA.

VIL2. OCOBEHHOCTH HCCAEAOBAHMS
HA TA30KOHAEHCATHOCTH
B YCAOBUSX THAPATOOBPA3OBAHUS H KOPPO3HU

Jwfol 13 NepedHcaesnEY VETON0B HCCAERORIHMA 118 TaS0KOHIRICATNOCT ITe
UPeIYCMATPUBAET BOIMOMKHOCTE OGpas0BaHHA rEIPATOR H KOPPOSHH, CAEROBaTEIbIO,
H TPUMEHeHHA AHTUTHAPATHRIX, AHTHKOPPOSHOHIBIX HAH KOMILIEKCHBIX HITHOUTO-
pop. Hanuuue vHr#buTOPOR B NOTOKe rasOKOHNCACATHOR CMECH JHAUMTEIbNO 3aTPyi-
HSET 1OdYYeHHE KAMCCTREHHOM ee XapaxTepUCTHKH B 3aBHCHMOCTH OT CBOHCTS M KOMU-
YecTBA HHIHOHTOpa B moToKe. Ilo arperaTHOMY COCTOSITHIO HHTHGHTOPE MOUYT OLTh
MHIKHMH H TBE[IBIMA, 2 10 DACTBOPHMOCTH — BOAODACTBOPHMbBIMHK, YIIEBOACPOAD-
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PacTROPUMLEIMH 1 CMELIAHHHIMH. [IpHMcHsemble #NTUOHTOPE THUPATOOSPa3opaHHs
(METAHOJL, XIOPHETHH KaJIbMUl ¥ IIHKONK) XODOLIO PACTROPTIOTCS B BOJE M NpakTu-
YeCKH He SaTPYUNAIT H3MepeHHe TazoKOHAENCATHOTG HhaKToOPa.

AHTHKOPPOSHONILE WHINGKTOPI, UpHMCNAeMLe Kax [P yrAEKHCAOTHON, Tak
W TIIPH CCPOBOIOPONOR KOPPOIHH, XOPOWO PACTBOPMIOTCS B VJAeBOZOPOAAX W CIHp-
Tax, Kompmexcisti muruSuTop Koppuswd # ranpartoofpasosanus H-1-A mpepcrae-
aseT cobok BHICOKOMOMEKYJIADNIOS OpTaHHuRCKOE CogntHenne. TIpHMeneliie KOMIIeKe-
HBIX H alNTHEOPDOIHOUNIBIE HITI'HﬁHTOpOB OCAOEIET anpetiaenue I‘Ei(iOKOH,[LEHCaTHOfi
XapaKTEPHCTHKH H, B IEKOTOPBIX CYYafX, B 3ABMCHMOCTH OT NABACHKS, TEMIEpPATY P
H CKOPOCTH MOTOKa CuocoficTayeT 0fipazoBanbio ROCTATOUHG yCTONUHBLX SMYABCHH.
Cyewkpasnch N6 NYTH ARHIKENIHS T334 B CNapatope, BOJa M KOUJENICAT C 31y AbraTopOM,
KOTOPHIM SIBJAOTCH HNTHEHTOPH KOp POIUH, oGPasyIoT suyabcuin. Haguuue napadiuHa
B KOILZeHCATe CYMECTREHHO MOBBIMACT YCTOHUMBOCTL 3MVILCHA K Pa3pyIcHHIO.

TNMostoMy npi HCCACIORIHME HA CA3OKOTIIEHCATIIOCT, CKBAMHH, B IPOIYEINWH
KOTOPHIX CONepKaTCAd dNTHKOPPOSHOHHNE MHTHOHTOPE!, HEOBXOZRMO NPeryCcMoTpeTh
CIERY IOEE.

Bo3MeKHOCTL HCCNEROBAHKA TAKNX CKBAMMH g3 10JaYH HHTHOHTOPOD HAH TPH
SHAYMTELHOM YMCHBILEHUM KOJHYCCTBA 33KAUHBASMOTO B CKBAMHHY HHrHOHTOpA.
Takan posMOENOCTh J0MKHA OBITE raPAHTAPOBANA Ge30NacHOCTLI0 NPORGHMOR pa-
GoTI.

BosMOdKHOCTE 3aMenkt 1A BpeMAa HCCASJOBAHHA YIACBOLOPOJIODACTROPUMEX of-
DARVIOTIHX  3MYABCHH HHIWGHTOPOB BOLOPACTBODHMILIME,

BoamOMHOCTE HCIIOIBIOBAHHA PUIHMCCKHX MAM XAMHYECKUX CIOCOHOB, GLICTPO
paspywanmny obpasoRaBIIYIOCA IMYABCHKD B IPdrecce HCCAeQOBAHUS CKBAMMHDL

Ha Ta3oKOHASNCAaTHOCTh, TAKHX, KAK HAarDeR, UeHTPHIYTHPOBanue, GUILTpPoRanNe,
seegenue B cucreMel [1AD a 1. 1.

VIL3. OCOBEHHOCTH WCCIAEACBAHHS
HA TA30KOHJEHCATHOCTL
HU3KONPOAYKTUBHLIX RJACTOB
¢ JAAHUTEALHOR CTABHNM3ALWER AABJEHMS W NEBUTA

Hccnenoranue na rad3oKongencaTHOCTe HHAKONPOIYKTHEHEX Ta3oKOHIENcaTHLX
3u/CMeH  XAPARTEPHIVETCT CASIVIONIHME (AKTOPaMH .

JanTeannol ctaduansanpell (Wnorga 10 MecAla) Japienkn H gefHTa RMecTo Of-
HOTO-ABYX Ilel, MpegycvMoTpennniX JefcTByoncll HHCTpyKuiwMel. BB couTBeTCTBHM
¢ 3aKoHoM 00 oxpase oKpyRawomeR cpejial IsYXINeBHAA NPOLYEKa NOJKIE GbITh COKPa-
mena nyTeM paspaGorkH Goflee sPCKTHRINIK METOZOB WCCACAORAHHA 1A ras30Konen-
CATHOCTE.

CospasaeMoll jenpeccucil 113 Mract, JHAYHTEILHO NMPENBUAICHIER MAKCHMAaLHO
SouycTumylo (15—20% naactonore gasicHHS), DPCAVCMOTPCHHY HHCTPYK((MCH.

OreyTeTBHEM YCIOBHA Naa BLHOCA NOTOKOM raza RLNABIMMEre B NpHsadohiHol
30n¢ KOHEEHCATA HA NOBEPXIOCTL, BCASACTBHE HH3KOH UPOAYKTHENOCTH CKBaXHHL,

Ipu grutcavnod cTabiryzauni AABICHHA H IeGHTA KAUECTBEINOE HCCAeNBA-
Hie HA TA30KOHZENCATHOCTD 3KeJATGILHO MPOBOANTL IOCAe BROAA CKRAXKHIE B SKC-
navatanio. Tlepeuyunbe damisic o CONCPKAHWE KOHACHCATA MOMKHO NOAYYMTL ¢ He-
60LINOH NOTPEUNIOCTRI B UPH HEMOAHOH CTAOHAN3ALMY JCOHTA CKRAMHIIDI,

Hanvune HUIKONPOIYKTHBHWY KOMJICKTOPOR B 3aJelu, Kak NPaBHio, 00yCeIoB-
JHBAET 3HAYMTENLITHE JENPECCHE Ha MJacT. YBeIHYCHMe JCUPECCHM 1A TACT npH-
BOAMT K BLINAACHHIO KOHRSHCATa B 30He © FAy0okoH JeupeccHoinnof BOPONKOH GoMb-
Wore paguyca. [10sToMy cocTas N0GLBACMOTG KONICHCATA MOMKET ORAZATHCH NepeyeH-
MM B TCUENME [LAWTEALNOLD BPEMeHH.

Hoctoanctso GPaxkHOHHOTO COCTARA RUXOAANIETC KOHACACATA — QAT HE OCHOB-
X NOKAZaTeNed MOCTOBEPHOCTH NOAYHASMETX PEAVALTATOB NP HCCASJOBANHH 1A
FASOKONIEHCATIOCTD B CIYYae GOJABINHMX NenpeccHi ®a NUIacT.

Oteyrerpre yCaopHil nbfHoca BHMABMErG Ha 34606 KOHAGHCATA MOYKET CYLIECT-
BCNHO BAWSTEL T4 KAUECTRO NOAYYAeMOH Ia30KOHACHCATNION XaDaKTCPUCTHKY 3aMCKH.
Jna ofectieUestsT BOCTOBEPHBIX Pe3yabTATOE DPH HOCHENOBAHEM HA CajoKOHAeHCAT-
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HOCTE HHIKONPOAYUTRBITBIY CKRAXHH, B KOTORBIX BO3MOKHD NaKONMCHEe BLHIABUCTO
Ha 3a00€ KOUencata, neofXojiHme ¥IecTl KONCTPYKLHID CKBAKWHL (DOHTAHHUWC TPy AL )
U, echan TpeyeTeH, H3MEHHTE Ce, a4 TAKMKE MPCAVCMUTPETT BOZMOMHOCTE HCMOMDLIOBA-
HHA U3HYeCKUX B XEMHYECKHX METOAOB N0ALeMa ¢ 33008 BLINABUIETO KOHISHCATS,
TAKUX, HAK TA3MHGT (C HIRECTHLIM KOJHYECTBOM M COCTABOM 34KAYMBASMOrG Tada),
naymkepratft aupT, TAB W ap.

VIL4. BbIBOP METOJHKH NPOMBICTOBLIX HWCCJHENCBAHUM
B 3ABHCHMOCTH OT XAPAKTEPHCTHKH 3AJEXH

B 3anicHMOCTH 0T CTAJHMH OCBOENMS MECTODOIKAECHHA H XAPAKTEPHCTHKR MAACTO-
RO TAJ0KOHACHCATHOH CHCTEMB M3MENAETCH METOIHKA HCCAEI0BAHNHA KA TaloKkoIIen-
CaTHOCTH,

B rmepHod pasBeAKH MCCTOPOMIENNS TPH NMOMOTOBKE WCXOIHBIX AHIBIX A1
ITOACHETA 3AMACOE ['a3a B KOHICHCATA BCNGIB3YVETCd METORKA OAUOCTYIISHYATOrO Pas-
NeJeHHA.

B nponecce ORLITHO-IPOMBILLICIHON SKCIAYATAIUTH MECTODOAALTIME I8 0AYUE-
HUA NAHHDX, HeofXOAMMbiX HAR NPOeKTHpROBRAHWH paspaotkH H ofyctpoiicrsa Me-
CTOpoMACIIET, Ilp]{I\-ICHFI(‘.'l‘CFI NMETOIHKA II,B}-"XCT}'IICH‘IE&TOH C{‘.H&pﬂu}il{ Ta3a.

EcaH nhacTopan rasoKoHACHCATHIAA CHOTeMa HEIONACHINEHA NPn pabodux yoTbe-
DHX AABIACHMAX W TEMIEDATYPAX, TO DPHMeHAETCH METDAHKA TpexcTylenuatoli ce-
napaiiy rasa.

TIpoMbIcIOBblE HCCTEIOBANNA HA Ta30KOHASHCATHOCTE NPOBOIATCS, KAK IPaprIo,
N3 03HOH H2 BECOKOAEAMTHIX cKuaxun. Tlpu Hamuyk medTAHOR 0TOpouKY npombli-
JRITHOrG 3HAHEHHS I8 HCCHeNORATIMS HA TA30KOHWRICATHOCTL BLIGHPAKT TPH CHuA-
HMHBE(, DACTIONOMENThe B CBOIe CTRYKTYPH, BAU3y nedTANCH OTOPOUKH W B LIPOMC-
HKYTOUHOM YuacThe., Ecan MecroDosgenne ¢ GoblNM 3TAKOM TAIoCocT (Goree
300 w), To BOHPAIOT 10 UAHON RCCITENODATETBCKOM CKBARWHC Ha Kamuue 300 M pas-
pe:sa.

MHOTOIACTORME TAJ0KONALICATHHE MECTOPORICHRT HCCAGIYIOTCA TAKIM UHC-
J0M CKBAMKHIL, 9TOfL OBITH OXBAYEHB! 32A€XKH, COICTHKALINREG OCHODHbLIE 3aNmacll rasd
I KOHJCHCATA.

VIL3, TREBOBAHUS K CKBAXHHE

CKESKIHY HEOGXOMUMO SKQILIYATUPORATL € MHIIBMATLHO A0NVCTHMLIM JeOHTOM
(M) raza, offecueYrBaloniMM BEIIOC KOHUACHCATS C 38008 M U3 CTBOJTA B HOCAENOBA-
TedsCcKyE annapatypy. Ipy MILT rasa ckopocte noToka v Gawvaka oHTaHNEX Tpy6
AODKHA GRTe ne serbine 4 afc. Cupaxuminy caejyeT SKCNAYATHPOBATE Mo GOHTAHHEIM
TpyGaM, Tak xakK npu stoM wensine MO raza ¥, cneaosaTeILHO, MHHHMAILHA JI0-
NpeccHA HA [7acT,

[epe;y navaaon uecneloraufi Ha TA20KQIIEHCATUOCTR CKBAXKHNA JAOMKHA DPa-
BoTaTL He foves OMX-IBYX CYTOK NpH AenpeccHH, He NpeBbUawiuell 15-5+20%
TIACTOROTS jlanieunst. JoCTORepnocTL NoyyaemeX Pe3yibTaTOR B ¢Avyae LPCBhue-
HHS JCLPecCyy ia NiacT yCranangisaeTcd [0 paBeucTBY BBIXONOE KOH/EHCATA H €ro
PPAKUKOIHOTO COCTABA KA CKBAMINEL C jeupeccneff, He npesblwaomed 15 -20%.
3ToT neplog padoTil NA3HBAETCS NORLOTORHTEARHEM H CUHTACTCH 3aKOHUYRHHLIM,
CCIH TATUIENTHE H TCMICDATYA FA33 HA YOTLO CKRAIKUHLL, & TAKKE BLIXON W (LIOTIOCTE
KOH/IeTICATA BPY ICPHOLHIECKUX HX 3aMCpax nmocTonhhth, Ha rasoKoimencarnlaX we-
CTOPOMSIEHRAX © AMUTCALHOR cTabBauzanuell nangentA, AebuTA M Temneparype Ne-
PHOA NOATOTOBUTEIhLUON PAROTH CKBAMKHLL MOMET OKAZATLOS 3HAUWTENEHO KLTLLIE
ATYY cy10eK. Ha Takex MCCTOPOMIEHKAX HCCARNOBANME HA TA3GKOH;IEINCaTIONTh CIe-
AYET NPOBOAMTL NOCIE MOJKMIOUENHs CKBAKKI K NPOMMCToBoll Tazocfopnodl covH.
Fean cksamuna NOAKIOYEHA K TA30NpOBOAY € HePEMEHHIIM Jabnenwew, TO Reofxo-
IHMO 34 CCApATOPOM YCTAlOMUTL PEryffaTop AasieHud.

VIL§. TPEBOBAHHS K CEMMAPATOPY

B cenapatope neofronliMo NOUIERKUBATD NOCTOIHHOE NABAEHHE ¥ Dacxon Tasa,
He mpepnmaomui 90% ero unacoopnofi npowseoauTeasuocTd. Cenaparop JodmeH
ofiecnedyBaTE noJHoe ordenenie Muaxoll dazw ot razosoll, Heenejosarenscknil cena-
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patop pacnodarant B 60 v 1 Gogec 07 YOTLA CKBAKHULE H OGBASEIRAIOT (PORTAHHLMH
rpyfand. Temn TeunepaTyDa # JABACTHE HA JUHIH, COCIMHTIONEH CCapATOp C YETLEM
CKBEMHITH, OOCCICUHRAINT GCITHAPATIILA PLHAM, TO WIYIER AMA CHIKEIHIL NARIenni
VCTAUARAKBAIOT T apMarType. TIpH BALUTHE DOXMOMITOCTH OBPazoBauna IHjPAToOR
B mueitbe WTYHEP CICAYET VCTAROBUTR NEPey BXOLOM B CERAPATOD. Tlepen uccaeansa-
TOALCKHM CErapaTapoy heoGXoqumo YCTanoBuT, perymstap fantenyd. Hus wamepe-
1165 BLX018 CHPOTO KOHACHCATA HOCHENOBATETLCKUA Cenapatop ofopyayor Kpatask,
11pt HAJIHUHI NPOMLCAOBATO razoc60pHOTO NMYHKTA BLIXOL CHIPOre KOHGeNCaTa Hi-
MEPHIOT YPOBHEMEDOM, BMOHTHPOBANILIM B CCIAPATOD.

VIL7. HCCAEAOBAHHE'
NMPH OJAHOCTYMEHYATOH CENAPALIMH TA3A

MIpUALMIIHAABHAS CXCMA ‘OfBAIKN HCCTRIOBATEARCKOH BUNAPATYPE! H CKBAKUIIL
nokasana Ha puc. VIL1. Tlponykwns cxna®uBLL DANPABRIAETCH 10 TpyGam [ uepes
WwTynep £ B cenapaTop 3, THE OT rasa oTeaserTca KoHjeHeaT, Tas #3 cemapaTopa no-
crynaet Ha aameproc yerpolicrro 4 (JIMKT u gp.) 1 nanee b ra3onpoBojl HTH Ha dakea.

/ z 17
: =y —]
a3 1w cxfaxunst

Puc., VII.T. TIpRHOMOMAZ6HAA cXeMa 00BU3KK CHBAKHHG! (PH OAHOCTY-
neHgaTol cEnapauHA rasa

{ — cocgmikTerbHAs JHHIN {Tpylm); 2 — MTyacp: & — cenaparop;
4 — saMepHOR YeTpoHeTBo; § - - TEPMOEAPMAND § — 3AMCDHAE BCHTIANG
7 -- cnuBucH Kpan, & GARETEHAA AHHE

KoligencaT samepneTes JE60 B OT/EIsHON eMKOCTY, COSRUNEINN0N CIHBHEN KPalloM 7
¢ cenapaTopoyd, Jgufo B caMou cenapaTopc. [Ipm KOHAENCATHBIX thagTopax 'ﬁmlee
300 /M 3ameplt TPoBOGAT, KAK TPaBAA0, B OTKDHTHIX pesepsyapax. s Hsmepe
BUA BHIXQla CHPOTO KOHjICATA B COiAPATONE (¥LIH EMEOCTH, COSNHITCHHOH C cenapa~
TOpOM) HCNOVIBIYVIOT BEHTHAH 6. . ‘

[ocre OpoAyEEE W SAKPHTHA 33,BINKKH, 0fetTendBalome Cipoc CKOMMBLIETNTH
KONLCHCATA (B (IPONECCe MANAKHBAHUA Dencima padoTil VCTAHOBKH), llprJTKpbl‘nallOT
[HAITHA KPAH H 3aKPLIBAIOT BCe JIPYTHE, PACNCA0KEHHRIC RLILE. Ioka ypopeins cKalt-
JMBAIOMEroca KOMICHCATA He JOCTHTNET Kpana, Hs Hero clafoll crpych BLxondT ras,
Kak Toabko ypOpeub KOHencata JOCTHreT kpas GODLILIKK H M3 KPaHa NOKAHKYTCH
Gorse BpIASTH KOIJICNCATA, KPas JAKPMBAKT H BHEIKAIOT CeKyHAOMED. E),anonpe—
MeAND BAM CNYCT? HeKOTOPae Bpevd NPHOTEPBIBAKOT BRIUE DACHIOMOIEHHEIH KPR B
T, 1. 3nas 06bEM eMKOCTH MCHCIY HIACHHMM H BEPXHHME KDAHAMH, BPEMS MaKOILTeHni
KOHMEHEATA H KONWYECTEO LPOLIEIINET) 33 3TOT MEPHO rasd, MOXHO ONpeicinTDb Bhl-
XONL KOIJICHCATA B CAHTHMETPAX KvOHUCCKHE Ha KyOHUCCKRUH meTp rasa.

B OTKPLTOM pegepByape BHIX0N JETazHORanoro KOHACHCATA sayepsaercd CT(‘rK:
asimiok TpyGKof ¢ ACACHHAMM, NOIROATKOMER OTORRATI yPOBEH PA3eNd BOAM H yr-
JEBGAOPOAHOTO KOH/IEHCATA.

! %pué}mmﬁ ,qub" nocie NYCKa CKBAXHHL B PafioTy NPORO7MTCS nafiliogerie Ja
HABICHUCM, Temnepatypoil H Zefutow rasa, UPOIYKIHEH CKRTAMRILL [Mepuo uucckH
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OCYIECTRAAIOTCR KOHTPOJLINAG 32MePEl BLIX0AA, KOHENCATAa H ero mroTHoeTe. Fean
TOCUPONSROIUNOLT) DLIYIRTATOD COCTABAHET 3-——4% , To NPHETYNAKT K NPOBeIeHUD
weehnenoranug. Eoad padouuf ofvew JaMEPTIOR eMKOCTH M BIIXO KONJCTICAT! NOSRO-
JAOT UPOPOIKTL SAMEPE! CKAMLTHBATGIIETOCH CHMPOTD KOHAEICHTA e pee ueM wepes
3 MuH, TO TOJIYYAENHE DESVALTATH yagem L. B NPOTURHOM eJ1y4ae HeoGX0umMo npo-
BOIITE  IONOJHUTETLILE HCCAEIOBAIHS. N0 BHIXOLY ACTAIRPOBIHHOTO  KOHencaTa
B OTKPBITOM pesepsyape,

Aast 2amMepa NerasuponaRiore KonaeHeata NpH BhXGe ero 1o 300 cm?¥v® uenonn-
ayerca pcscgayap 0fihenou 20—30 w3 u AHaMeTpOM He Homee 3 M, upy BHIYO/I¢ KOHAEH-
cata 400 cw’/n? 1 Gonee ofiven Pesepsyapa qommen coctasaams 50—100 w3, a gua METP
He Gosee 6 v, B npomecce wectenonanun KOHTPOJHPYETCA NAOTHOCTD KOIIEHCAT H
BEIXOL  CCasupoBanIiore  KoHjeHcaTa, Ko-
TOPHIE JOMKNB! OCTADATECA  NOCTOSHITBIAMH.

Buixon CHPOro KOHIencata on pedeaster-
€A MO BUXOJY CTA3HPOBANHONG  KoNeH-
CaTad C© MOMOLIBK CTAALIOTGO TCPMOCTATI] Y -
eMOre Kaaubporanorg KOHTeHHepa i crek-
JAHHOR Mepnofi Koadm uin IuauHApa. Mep-
Masg  CTERAANHAA  Koxfa moMenpercs m
METAJIUYECKYIO PAMKY ) NOEBewlMpasTeg
B peaeppyape HA NECKOJIBLKO YACOR JaR CTa-
Ouimmaamun & peff AETA3UPORAHDOND KONgen-
CaTa B KONTAKTC C yrAeROmOpomInIMYE 1a-
pavu. Ha pue, VII.2 cxevatuung NOKazana
YCTANOBKA J1A  ONpeflenelus  ofbeMHOro
N 7 kosddmunenta yeanky CHIPOrD Kongencata.

KaauGpopansaf cranbcroit KoHTelinep 8
Puc. VIL.2, CxeMa ycraHosKg ARS nOpe- COSNUNEETCA ¢ NHMHEeH YACTh

cemapa-
Ai'"il{“1961:(%“;“2;25’;%9¢¢““HEI”a YEALT  TOPA NOCPeICTBOM CTANLHOrO Kanunagpa 5.
;‘_4”9"32“““; 5 5 _ mmhn:’: ka. OUBHIT NAUMINGETCA C DANOMHeHNS KoHTef-
NNARADE; 7 — CemdpaTop; & — xomrefi.  Vepa FasoBoi faxoit g3} CEmApaTopa uepes
nep nentunn J u 8. Bo BpeMs  BHauoTHenus ken-

TefiHepa rasoeoli dasoli numpEd BEHTUE 4

CJErKa TIPHOTKPEIT, TG OOECHeYHBaeT ¥R~
Jemie B3 nero Boanyxa. [oene Toro kak Aaphienue B kolTelivepe cpasHpBaeTes © RagB-

ACIHEY 8 CCmAPATORE, BERTHIH § U 4 3aKPHIBAIOT U K BenTuNAy 2 b 4 upucoennnsioT
Kanuausp 6. Koraa sepkaio KonjeHcaTs NORIAMACTCA BEUNG BEHTHNS 2, Ramuansp 5
OTCORTUNIAKT. 3aTeM NMPH noMocTsI0 OTRPLITEIX BeHTHARNX 2 M 4 Yeped BewTunb 3
C OUEHL MAJAOH CROPOCTBIO Ko KotrelHepa BENIYCKAIOT TazoByio (hasy, uTo npepoxpa-
TIACT OT PASTrasUPOBAHNA TOCTYUAKH B KOHTRANCD H3 CenapaTtopa CHPOH KO eHcar,
Korpa sepes senTinah 3 Haungaer NOCTYNATE KUIKas haza, BeHTHNH 3 1t 4 3aKpriBaoT.
Ecnv Teyueparypa B CENAPATONE IMAYUTENBHO ITHHKE arvochepnoil, HeoSXonuMo B Mo-
MEHT HAIIOJUEN KOHTEHHEPA CHIPEIM KOllAencaTan NOJACPKUBATE €€ DABHOMA TeMTepa-
TYPe cenapanuu, HHAYE B KonTeltepe Gyger NPOUCXORNTE PABT4SHPOBANME CHIPOTQ
KOHJcHeaTa.

Ha eroponm 3tane ousrra KamIOPoBaHINA KonTefine
NpaGoH CBIPOTO KOHZEHCATA ClIOBa CORIHHAIDT NOCHEICTE
4 Kanuaaap 6 oTcoepuumor. Ipu mocacionate
CHPOA KOUBEHCAT BRITECHASTCS razoBol a
CTOARHOM AABJICHWK. BENTUIb 4 B 3TOT MOMERT Jnis cierks NPUOTKPHIT, TAK YT KM
Kast $aga MOCTYIAET B KOJAGY ovenn MCLGeH 0. (CBOBOMBAIMUECA UDK 5TOM ras -
XORMT K3 TOPIBINKS KONGH, He 2aXpaThiBan ¢ coBof rauenex Konjencara. INocae pia-
TeCHCHHs BCell MHAKOH (azwl 113 KOnTedHepa B Ko,

A8Y Ta3 ente HexoTopoe BpeMA mpo-
MYCKAIOT 4epes pentuib 4, YTofisl oCYIHHTD cupueHibe CTCUKH KoHTeHHepa. Koagy
¢ upofiolt KOIZeHcaTd HeverIenno NUABEWHBAIOT B pescpeyape,

Tocsie neckoTbKUX YacoB cTabuiuzanmy KoAGY BHHMMAKT, 3aUNCHBAIOT ofLey
KOIJeHCcaTa W 3aMepsIor ero TCAMMEPATYRY. 3atem ¢ MoMambio Tata. VII.{ PACCUHTE-
BAOT obueM npu 20 °C. OtHowermite ofbeva NPoGsl CHPOTo XOH@EHCATa NPH LABIeHHK
H TEMUIEDATY]E Cenapaitn X ofLemy KOHICHCATA, [10AYYEHHOMO npy aTmocdiepHON 1ap-
JdeHnu u 20 °C, naer ofwevuni Kosdipuiient, Kotoplait HCIIONBAYETCA AJIA IGACYCTa
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p 8 ¢ tombke wro oToGpannoi
OM Kanuiasapa 5 ¢ seHTumew /7,
ABHOM OTKPRITHE Bentiacii £, § u ¢
d0fi cenapatopa us KonTeRHepa npu mo-

Tadauna VII
TemnepaTypHbie NONPABKH HA TAOTHOCTH CTAGWNbHBIX XOHJIEHCATOB

Temnepa-
Temnepa- g
Ha . s .
MroTHOET, Tfem® nﬁ;'};lagmga TlnoTieoTh, ricm ”,?E",‘E“Eﬂ
_ 0,000910 0,8500--0,8599 0,000699
8’9888_3:9383 0.000897 0.8600—4,8699 0.000686
0.7100—0.7199 0.000384 0.8700—0.8799 ()__(}()06;3
0.7200—0.7299 0.000870 0.8800 —0.8899 0.000660
0,7300—0,7399 0,000857 0.8900- —0.8099 0000647
0.7400—0.7400 0,000844 0.9000-—0.9099 0,000633
0.7500—0.7599 0.000831 0.9100--0.9199 0,000620
0. 7600—0,7699 0000818 0.9200—0,9299 0.000607
0.7700—0.7799 0.000805 0.9300-—0.9309 0,000§94;,
0.7800-0.7899 0.000752 0.9100--0.9409 0,00058
0,7900-—0,7999 0.000778 0,9500--0,9599 0,000567
0.8000-—0.8099 0.,000765 0.9500—0,9699 0,000554
0,8100—0.8199 0,000752 0.9700- -0.9799 o ,0{;3})3 é
0. 8200—0,8299 0000738 0 9800—0,9899 0,0& 528
0,8300—0,8499 0.000725 0.9900--0.0999 0,000515
0,8400—0,8300 0.000712

BLIXOfid CHIPOTO KOHjSHCATa Ha OCHOBe 3amepa BLIX0Aa JerasdpoBaHHoro (pelepsyap-
0) KOHJeHeaTa. , _

" 2')[1;?1'1"51 no 3(amepy BLIX0a AECASHPOBANTIONO KOHIENCATa B DE3EPBYape JI0KHI

DAaBaTh MAAEKHLE peayanTaTsl. Cyvmapian Io6eYa KONIEHCATE ¥ rasa'.u},qm:_ 2(;21;0

ONPCRETsIeT JOCTOBEPHOCTS 2aMEPOR, MPOMIBOAMMBIX NEMPEPLIRIO Yepes Oup ;l.iu "

HHE NPOMEMYTKHE ppeMeHu. UTofbl e Npepsinat,. TCILHRA KOIENCATa PH .iar;(ep X
B v

YPOBIA, HeoGXonuMo HMETL \Ba DelepByapa. [lepHOBMICCKOe epeKlioueiiue uX 1

BIX JAHHMX.

aaMepa offecleynBaeT NodydenHe G0J0e TOVH .

( % TeueHHe CYTOK HeofXOAMMO NPOBOIHTE HeCKMILKO 34MCPOB VPOBRITA Kon,u:;:;?gg
B peaepsyape. O0nem 3aMepeHHOTO KOHIENCATA KOPPLKTHPYCTCA TYTEM [.-Ipf.gTHK A
ero K ofneMy npu 20 °C. Tlocne ONpepeenva BuIX0Aa KOHACHCATA MPHCTY A T ot
Gopy npof rasa M kongeHcaTa. T1pofibl CLIPOTO KOHICHCATA H OTCENAPHPOBAITHOTO F

\ d a.
IOM¥ Nl arGupaThed OFHOBpeMERII .

HpoBsl oTCemapupoBaHNOro Tasa OTGUPAIOT 8 TA30BBIH GANIOH oﬁheug_\,;;f}mfé
paccuuTannerit Ha pafiouee gaeaedne 150 kre/oa® Momno nenomnnsosate NIOTmaI?”blM
banmona, Ho oTdopa upobb §anii0d HECKOILKO Da3d 3aM0AHAIT Ochn%Eig Erc;"cwz
ra3oMm, KOTOPEH BHIIVCKAWT KamMH paz o ocTaTOUHOUrD J"aB,"I,eHSH 6? > OT.sH_.
Takoe «mosockaiues Ganiona MO3BOASeT YIANTHTL W3 kero pozgyx. [1pody rasa ori-
pawt A660 na pepXnell vacty ceraparopa, Aufo Yeped HWINICAL, BRAPCHHR p
HIOW YacTi TPy{bl HA BLIXOjIE Fa2a H3 cellapaTopa. '

[Tpoder coiporo KoHAencata OTGHPAIOT CALAYIOUIHY O0pasoM. 150900 o co-

Humuuit sentuap ronTefiHepa BhHICOKOTO dapaenus ofnemoM — o <o
eIWHAKT CradhHblM KaNHMAapoM ¢ 1pofio0TOOPHLIM KPAROM CﬁOpITH}%{ﬂ gggf{ﬂ ; 2
K DEDXHEMY BelITHII0 depes mani(ioing ancoe;%mmm'r ofpaznorni M P

I —9. ; IABIENHI0 0T6ODS. .
Bapnende, pasnoe 1,5—2-wpatnovy 1 1 it

TlornacTsio oTKPBIEAIDT upaGooTdopheri xpan copHika ngqeucam &Hﬁﬂﬁi&re
BENTHIL KoHTeHHepa, a BedTHab MaHHDOIbIa guwr na 3—5 obopoTor (Ip
peanfel 1 wu). N

i ¥ . .
OHTEfITED JEPXKAT B BCPTHKAIBITD .
g'reqemrg I-—-p2 MUH depc3 KOHTEAHCD LPONYCKaMT KOHAeHcaT nog, n_aufelmﬂeik
PaBHBIM ZaBJeHdI0 B TOUKe oT6opa, 3aTem OTGHpPawT rlup()ﬁbl crporo KO‘].-I,I,GH;EIE]BC:” ::rﬂ
9TOFQ 33KPHMBAIOT BEHTHAL MaRu]oiba,3aTeM BepX Tl BCHTHAD KONTeliHepa, ¥
MHHYTY — HIJKIIHE BEHTHJAL KOUTCHHEpa.

219



TTepekpusanT NpobooTEop LA KDAH EMKOCTY, KORTRHEP OTCORNUUALTCA 0T cBap-
ITHKA KOHJENCATA M OT Mauuhoasia,

TNocne npoBepky koHTefiHEPa M3 Tep METHYHOCTE: Sro YNAKOBLIRAIOT 7S TPAHCIOP-
THDOBKM B J1abopaTopHio.

VI11.8. HCCJEAOBAHMUE
fIPH ABYXCTYAEHYATOH CENAPALUH TA3A

Cxema ofBS3KE HeeMelonaTem,ckofi aumapaTyPel ¥ DPOMBICIOROTO 0GODYRORa-
HAA TeXHOJIOrHUECKOH JHHHH TPYNIIOBOTO UVHKTA TPOMBICAA Mowasana na puc. VI3,
Tag ¢ wonaencatoM us cenaparopa I crynenu 2 (c6poc KOHACHCATA NEPERPHIT) NOCTY-
naeT B TeNMo0OMeHIHK & u Jagee Yepes WTYIEp 7 B HOGACAOBATCALCKUE cenapatop 5,
B KOTOPOM KOHJIENCAT OTAEISCTCH OT T83a NPH 3aJaHHBIX JABACITHH W TeMIEpPaType.

5

Puc. VIL3. TpuHnunuanbHaw ¢xeMa olBA3KH MCCIef0BATEILCKOA ATNNAPATYpel
il NEeMBICAOBOTO OTORYAGDALHA NPY JABYXCTYNEHNATOH CENAPAGHY Ta3a.

{ — prop oT CREAHOIHG N8 CPYMIOBOH O¥IKT; 2 — conapatop l cTyned i Texsoner-
TeCHOH SNHENG 4 - TemmooOMeaxdk, 4 < cenapatap LT eTynenn Texnogornieckotlt
AHNIHD 5 — HCCHEIOBATCABCKUA £CuapaTep, 6 — M J0Ta0ADHTHEIN TePMOCTATH-
PYCMER CCTAPATOD, 7 — TYNep; § — PeryanpyeMuil Wwrynep;, ¥ — KADHATAPHAR
TPyOua;, fi — Epad jan clpocd KoHGEwCaTsa

M3 uecaeonraTelhCKOTO CeuapaTopa § OTCEapRpOBaNHIIA Ta3 UePes pPeryaHpyvevus
wTyHep 8 Haupasngercs aafo wepes TenioolwenHHK § (XOJA0JI0ME pexkuM), mufo
nenoCHEncTReo (TopAuld pesxuM) B upoweicaonsit cenapatop HTC 4 ¥ panee 5 raso-
chopnbill koaaerTop. KoHgencaT nocae 3aMeps CTO BRXONA CAHBACTCA B DOSEPRYap
vepes kpan f0, Heeoenosateancxas anuapatypa (nanpuvep, JIT) cocTouT Ha Goan-
moft ceapaunonasi yeranoexk (BCY) 5 M Manora@apeTHOTO TEPMOCTATHD YEMOTQ
cenapatopa 6. ITepsuit cenapaTop BMUOAHSCT poab NMEPBOl CTYNCNH CeNapal(uu,
a wanoralapuTHsA cenapatop — podas Il cTynedr cenapauiy.

Manan TepuocTaTHpYenas yeTanopka 6 CORIUHACTCA ¢ OTBoAAweH (oTcenapupo-
nammefi ras) TpySoil Gonbuoll cenapanHOINOH YCTAHOBKE 5 ¢ NOMOIBIO PCryaupye-
MOTO ReNTHAA. OxJamacHne 6any cenapaTopa M TeIVIONe [434 B XOJUOIHABHEKE (IPO-
BOJUTCS ¢ NOMOULLIO I'A33 BRICOKOTC AARJENHH, OTOHPACMOTO M3 BXOJHOH TpyOi Gonb-
WoTo cenapartopa (10 WIYLCPa) H PLAYIPYeMoTo g aTmocdepHOTo TabaeHad. Cxeva
TEPMOCTATHP YCMOR Cenapauioniofl yCTARORKY NoKazaHa a puc. VI, Masas tepuo-
CTATHPYEMAA CEMAPalMOHNAS YOTALORKA COCTOMT M3 CemapaTopa 6. MOMEmennmoro
n §anmo, XONOJEABNKKA 7, YPARNUTEARHOR eMKOCTH § M CYeTuMKa rasa 9.

Taz, orfupaewniii #3 cenapatopa GoaLWOl CENAPANMOHHON YCTAHOBKM, uyepes
BenTHaL /0 B perviampyemsidl BelTHIE & NaNpananeTca B cenapartop §. 31ech OT rasa
OT/IeNARTCS HHIKAA Pa3a, KOTOPAST CTEKACT B HINKINOD MACTL CLIAPATOPa, CIYHANLY 10
coopruKoM wonnencata. OrcenapupoBanunfi ras w3 sepxuefll vacTu cenapaTopa na-
NPABAACTCH B )"pEBHH'l'(‘J'.lbIIYI-O eMKOCTE & W 3aTew 113 CUETHMK rada 9. .

Oxaamnenne cenapatopa TpR NoMOWH GallH K TOEPKATIHE IOCTOANINON Hit3Kok
TEMTIEQATYDE! QCYLICCTRANCTCA Ta3OM BLICOKOFO jIaBJelns 2, pedyudpyveMblM BCHTH-
Jiem 5 o aTMOCQeproro,
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B cayuae nefocTaToOUNOrNg (XAa% 1esis IPH NoMellH §ali BRIAOUAETCH XI041b-
MK 7, Yeped KOoTOPEE MAMPARAACTCS a8 [0 NCCTYINIENHS €To B cenapatop. Brixoi
KOUNEN:aTa U3 Tasa, Upowegers | CTYNels cenapaniu, GUPCIendgeres GIeyIonH
obpazom.

TepMocTaTHpYeMb  Cenaparop NOARAIOYACTCH K BEHTHIIO, PaCIONOKENIIONY
Ha BePXHCH 0f6pa3yiolied TPYGE, OTRAmell a3 celapanuH.

BauA cenapatopa B XoaoRAaLhHyK (depez TPORINK) NPHCORMITAIOTCA K BEHTUIIO,
PACIOMOHKCHHOMY jI0 WTYHepa ¥ G0JLWOH CeNapalioHHOH YCTANOBKH.

TpyGa, oTROAAINAA Ta3 M3 Cenapatopa, COSMUNACTCH YPaBUUTENBHOH eMKOCTLIO
€O CUBTYHKOM.

Puc. V11,4, Texilonorayeckay cxeMa Manci TefMocTATHPYEMGA celapanaouuui
YCTAOBHH .

{ — Epal GoabBOl CeNapellolHoi YCTAIOEKHE, £ — Tad SDHCOKATO NABIENHS
W3 THHAIL A0 WTYIEDE; 3 — KAPWAH NI TEPMOMETD; 4 - MAHOMCT] 06D H3UOBBI
5 — pOCYINDPYEMEHT BCHTHABR, 6 - ceMapaTop TepMocTATHD yemall, 7 — Xodo-
ARMBHRK, § — ¥[MBUHTEARHAA €MENTTE] § — rrervys rasa; ff — sanopHRH
DeNTHAE XOJoAIRExAKE, §f — Boyckiofl 5310pHMH BCHTUAL

HusgHe TeunepaTyPhl NOAYYaOT 34 CYLT PACWHPRIHS FA34 BBHICOKOTO BABICHHA.

Tloce yCTaHOBJACITHSA B CeUIADATOPE HAMEUCHHOR TeMnepaTyph M Japsennd mpo-
ZyBawy rasoM COOPHNK KOIJIEHCATA M NPHCTYRAIOT K OTLITY.

Cripofl KOWCHCAT, CKAITHRATOWHACA B ITHIKHER 4aCTH TEPMOCTATHPYEMOro cena-
paTopa, 3aMepAIOT NPH NOMOLLK JHGO Kpanos, Auo cMOTPOBOLO CTEK/A.

Mo KoJW4ecT8Y TPOLIGALIErD 4epe3 CHETYHK rasa M CKONHABILETOCA B CfSL)pHHl(E
KOHACHCATA ONPEISTSOT KOIKUCCTRO KoHOeHcata (B oM?), NMPHXORAWEFOCA Ha 1
raaa,
Jlng MposCReHHs ¥CCIenOBakKA METOAOM ABYXCTyNeHuaTofi cemapauuyu HeoBXo-
IHMO CIEAY OIICE.

BHOGPATL Ha MPOMLICAE BHCOKOUPOLYKTHBHYIO CKBAXKHHY C YCTHEDRBIM JaBieideM
BBUDE jalveTnis | CTYUSHN Cenapaii Ha FPYINOEBIX NyNKrax, Koropoe obbIyno noL-
AepwupaeTen na yponne 140—160 KI’C.-'C.I'I\-iz.‘ )

B BCV yeranosute Rasaenne 160 Krc/om® o oTcenapvponaHHbii Ta3, MEHYA TelLo-
OGMEHHHEK J, Manpasuth 8 upovbciaositli ceuapatop 1T cTynenn 4‘,Y NpH 3TOM TeMnepa-
Typa yoranasyunaercs B GCY Ha poxuMe stopsyufs (o, pHC. VI1.3).

Onuospeseruo g3 BCY orofpars uacis rasa (venee 1%) 8 MTC, rze yeranabiu-
RAETCH AanJeHHC, PARHOE JABAERKIO, NOLACIKUBAeMOMY B cermapaTope (ofsMHO A5—
60 xrefom?), temitepaTypa nocherosateanie —10, +5, 20 °C.

3aMepuTh BHX0] KoHpeHcata s BCY w MCY npu Tpex TeMuepaTypax.

Coxpanas 8 BCY gasaenue, nCHYIMTh 1eamepatypy Ha 1520 °C TENAA0GMEIoM
{sxomomiiis peaum ¢ 50~ uau [00%-spv mpouyckom oTcenapwposaitioro B BCY
rasa uspez TEMACOGMEHHKK).
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Puc.

HOrg Konaencara 8 | ¢r¥Redn CENARaANNN,

Haemcuue, grefom?: [—67; 2—80; 3—190; 4—18)

VI11.5. Haofapuw HouAe RCaMpu crabuae-

tu_ﬂ"o[—:

Puc. VIL.G. J2BMCHMOCTE BHX0AA cTABUALNON0 KoudeHeaTa Bo LI CTYREHA
cenapanpy 0T AARNEHHS ¥ TEMAEPATYPRI ra3d, BEIXoASMere u3 | cTymeHH
Cenapantu.

f, 2, 3 — opW aapienan [ cryiend cenapausy Pap == 80 rreien® n Tesne-
parypax !5, 30 w A0 °C cooreercrsenko; 4, §, § - npu Pap = 120 xreiem?
u Teuncparypax 20, 40 v 55 °C cooreetetRenno; 7, B, § - pH P =
= 160 Kre/eM? M Temnepatypax 32, 50 v 66 °C coorhoTermensn el

gooifr?
sl T T
S | - _
Lt
190 bt TSN

~ NN\

43

04 : T \‘\
\\Q\

Pug, VIL.7, H3orepMbl KolZeHCAuHH
cTa0MIBbROTO KOWJAEHCATA B AABHCH-
MOCTH oT jagaeunil B | crynewn
Cenapanng.

Po— 4= A0t 2 — =20
i—t=0 -

B BECY peryaupyemiaM IWITYHepoM & NOHU3KTL JaBichke Ha 30—40 xrefem?®
U MOBTODHTE CEPUI0 ONBITOE 710 3amMcpy Blixoda Kongencata B BCY u MUY (oM.
puc. VIL3).

3ameps! BHX0AA KOHACHCATA ocywecreadwrea B BCY 1a Tpex-uernpex pemmmax
o JABICHHIO, NPHUCM HA KAMOOM peXUMC UPpY IBYX-TPCX 3dadenusty FTCMICpPAaTYPeL
OmHOBPEMEHHO 3amMepACIcs Bbixoj KoHnchcata B MUY npa sasnennm 55—60 kre/cw?

G i | = T 7

: A;g

&0 //45 7]

ol ///,Z/i/_
20 f//;/// ;.5
] -__..--"'_____..--‘f

=
i 28 b 44 5 s0 £°C

Puc. VIL.8. 3aBucHMOCTE RBRIXOJA
cTabunepHOrH KoHaencara po [1 evy-

AEHA CeAPARNM UDH Py = 80 Kro/em?
AT TeMUEpATYPW B 1 ETYOEHH fenapa-
oM.

I, 2, ) — COOTBUTCTBELNG ¢pH I —
= 20 b —10°C K Poy == B mrefem?;
4, 5, 6 — npn Tex e TeMOeparypax
nopgy e 120 krefemd, 7, 8, &% — npw
Tex ME  TeMOSRATYpAX K py =
= 50 xre/em®

Puc. VIL.%. 3apucHMocTh  pexoaa
cTabnapBoOro woHacHeara po I1 cvy-
NenH cenapatuy Npy p. | — B0 Kre/en®
n t” = 10 “C or JarnesuHd B [ ¢Tynenn
CENAPAKMY Py ATA DAIIMIHLIY Temoe-

Paryp.

f, 2,8, 4 — COOTRCTCTEEHND NDH TeM- ?S dd iy 138 190
neparype | CTYOSNH CRNApAlHE 31; 40; P!‘ Kecjicm
B0; 6070

B TPCX SHAUEHHAX TCMILePATYPI (10CICA0BATCARHO HA Kaxowm pexnme BCY). B pe-
3YALTATE MCCACHOBAHUA COCTABAAIT rpadHucckue sabuchAmoctu (puc. VILE, VILG).
Ha octose puc. VII.5 cocrasasmor usorepMsl xoHgescanyn {puc. VILT7), a va ocnose
prc. VIL6 — 34BHCHMOCTH 110 BMXomy KomgeHeata Bo 11 eTyncHH cemapallii oT pe-
HHMOB JABMEHHT H TCMUePATYPid B | crynen cenapannn (pue. VILS, VILY),

VIL9, HCCJEAGBAHHE HEJOHACHHUEHHBIX
(MPH PABOYHX YCTHEBBIX JABJIEHHSX H TEMITEPATYPE)
FA30KGHAEHCATHBIX 3AJEXER

Tlpaxinka uecacgoranull rIySoKo3ARCTAWHK TASOKOHACHCATHWE MCCTOPORKIC-
HEll Hokasana, 170 NPH MaJow colepmanty yracBogoponos C, 4 B B NIactoBOM Taze
(o 30 /") nocnenHEMA, KAK npaBuao, HAXOAHTCHA B COCTOSNHE Nei0HACEIEHHOCTH
# B Tewm BOALIICH CTeNeny, 4ew Bbljue ILAACTORAS TCeMHepaTypa, MayucHie TAKUX nafde-
#elt ¢ HCALIo ONpPEJeeHts MaMellen s NOTCIIUHARLHOrO conepmanna C; -+ » B maa-
CTOBOM TA3€ K BHXOIA KOMJACHCATA HPH CHWMCHHM TIACTOBOTO NABIEHHA lenecood-
PasHo DPOBOLHTE NEMOCDEICTBCING 1A MecTopoxaeHnu. Cxema oGBASKH CKBaXKRIBI
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¢ HeeacaoBatenbCKol annaparypofi Hoxadzaga Ha pue. VIE10. HeoreIoBaHASE NpoBo-
JIATCH B CIefYIONICM NoPIiKe.

Ta3 M3 CKBAMKHIB Liol YeTheBhIM JABJACUHeN nanpangaor B BCY.

Hz BCY gacth tada (meuee 1%} HampangsiorT Ha yeranosky MCY-1, HMETHDPYIO-
Y10 KOUASHCATMIO B IMIACTE Tpu CHUMCUMA B HeM Jasachusn. B MCY-1 nomtepxu-

50%
Py 45 srofoat
T, = 27°C

E 9 ﬂ Ha @anes

T TR PR Ao Rl 'vfozi\/f'w;; N NN

MEY-Z
p=57,80, 20 are/em?
T nepesennan

Prc. VIL.10. [IpHHEMDHATERAA cXema oGEAIKR CKBAKHHE ¢ HCLIRAGnAaTeIbeKON  OOapaTypoil
RPH MCCIERNBAHHH HEAGHACHLIMERNBIX FA30KOHACHCATHLIY RAMCKeR

4

i} : ) ,
L
I
I -
I
g | ! i
-0 -0 0 16 24 n 4y 50 5,0
Puc. V11,11, Hiobapn ¢TafMaenorc KOHLEHCATA, BbIEMHICIErocH W3 NARCTG-
gorg Cadd.

Per wrefomi; f — BT 2 — AU, § — 20

BAKIT TEMNEPATYPy, PARHYIO NIaCTOBCH, a MaBReHHe -— OT YCTLCROTO A0 KOHCHHOIO
ATLTACTOROCDY © pHBHLIMH HIITEpBH.‘IaMHA

M3 yeranoexy MCY-1 ras nanpapasuor Ha yeravoeky MCY-2, rie noiaepusaioT
3afaHHOE Janiente K TeNM[epaTypy Cemapaudy.

B yeranoere MCY-1 onpegeasior NaeIcHHEe Hauaia KOHJIEHCAIME H KOJIHYECTBO
BHILIABLIero Kowpcncata Cg -~ B NpH pasaHYAEX NJIACTOBLIX JARRCHWAX.
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B ycramopxe MCY-2 onpegenmioT BHIXOJ KOHJGHCATA TR 3alaHHEIX AABJCHHH
U TCMIepaTYpe CenapanMu.

Msmenénue norennuanbiore cojepxannn Cy - B B naacToBoM rase onpegemsar
B Pe3ymLTaTe CAeAYIOUIMX MCPOnpRATHRE.

Ananmza npof CHPOrO KOHICHCATA, OTOOPAHHBIX U3 yeramopok MCY-1 w MCV-2,
H Mpod OTCenapHpPOBAHHOTO Tasa, orobpaHHLix u3 ycranosxn MCY-2.

Pacueta na occHobe H3OTEpMB! TPH FIACTOBOH TeMrepaType B COUTRETCTEHH
e VIL11.1 nacromneii raasLl

I3
D em Y w? : Tk endim?
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Pac. VIL.12. 34BUCHMOCTh KOJIMYecTBE BulledyBIIRFOCH M3 NJacTopore rasa cvabuabnoro
HOMAECATa OT OAACTOBGUO JABAENMH M TEMIOEPATYPH CENAPAUHN NpR JAEJeHMH Cenapanun
Po = 20 Krefom®,

Poar KPC/omt: t — 00; 2 — 40; F — BTy 4 -~ T8 & .- 100 6 — 125 7 — =145

Puc. VILI3. JaEMCHMOCTR KOAMYECTR2 BRISIRBUEINCH H3 RAacTORHCe rase cTabuabnoro
KOHOEHCATE OT MAACTOROTH GABJCHUA H JARICHWH CeNApanHy OPH Temneparype cenapauus b °C,
Po. XKbcfew®: 1 — 20; 2 -- 40; 4 — a7

Ha ocHOBE TNOAYUEHHLIX JAHHEIX COCTABASAWOICA TrpaduyecKHe 3aBHCHMOCTR
{prc. VIL.11, VIIL.19),

Mo pue. VIL.11 8 VII.12 crpodrt 3aBHCHMOCTH KOMKUECTBA KOHIEHCATA, BLLE:
JAUBIEroCd M3 MAACTOBROTO Ta2a MPY CHMZKEHMH MEACTOBOTO AABNEHMS R PasaMubix
NaBlenuExX cemapanyBi OpH sananuait Temmeparype {puc. VIL13}, Jas ooctpoenns
saBMCHMOCTH, noKasandoll Ha puc. VII.13, 6mak nocrpoesi KPABRLE, aHAJIOTHUHLE
pue. VIL12 gam pe == 40 # 57 krc/cw?. 3aBUCHMOCTH Thna H3oGpaMeNNLX Ha
puc. VII.13 Moxno nocrpouts Ang mofoll TemiepaTypa B npegenax or —20 1o 30 °C.

VIL1d. GOPEAEJEHHE KOMHYECTBA KOHJAEHCATA,
KOTOPOE MOKET BBIAEAHTHCH H3 TA3A,
TPAHCAOPTHPYEMOIC [0 MATHCTPAJILHOMY TA300POBOAY

[leap  mooaemosanufl -— onpefefienHe  KOAHYECTBA  KOHJEHCATA,  KOTOopae
MOKET BLIISIWTLCH M3 rasa, NpoleMuerc NPOMEICIOBYXD oOpaloTRy, 8 Maru-
¢TpanbhoM  ragonposoge.  Ilps  npoeefeMuH  Keehedopanri  ras  orOMpaeTcs

8 Jaras 1536 : 225



13 rajonpoBofa {O6LIMHO uepe3 WtyLep

s

Qm”"sf”s L _ MadoMetpa) B MCY, ¢ noMompio
XOTOPol  ONpPeleasercs  KOAKWECTBO
835 BLIEAMIOMIETOCA K3  Taga KOHJencaTa,
\ y Cenaparop MCY oxjamJaercs rasom
\ <2 Fa2ompopoga  HYTEM  JpOCCCaHpoBa-

0,25 = Hud.
\ \ Konuuecrno  BHUIeTHBIIErOCH M3
\ rasa cLporo H craduJpHOI0 XoHfAed-
8,1 3 \\ CaTa 3amepsieTcsi MPH  JaBIeHKH, Gause
\ KCM K [aBRJedHRi0 Tasa B JauHoH
\ TOUXE TrasonpoBoja, npH pe — 45,35
0,05 ¥ 20 grefem?®, npH TeMmepatypax oOT

1 g i sg  pog 20 (10) o —10°C. [To meayuenHmm

’ IAHHBIM CTPOAT H3obaphl  Blijelenus

Puc. V1114, Msobaper craluibuoro Kowcn- CTalHIBHOIG  KOHNeHCaTa M3 rasa,

ﬁﬂlzgh)':]';ﬁengif“meroc“ ha raid, MOFABAEMALO  wpayeopTHpYeMOTO IO TaS0RPOBOAY

p. mrciou® 1— 20: 2 — 35 4 — 50 {pue. VILI4), B no muM onpege-

- JAOT  KOJRYECTBO KOHJEHCATA, KOTO-

poe OGyler BHAeIATLCH B TA3ONpPOBOAE, 4 no JlABICHMI0 M TeMIepaType
nauaia KOHJEHCALWM — MECTO €T0 BLGICHHA B TajolpoBOle,

VIL11. JABGPATOPHOE HCCJIEAOBAHHE
NAACTOBLIX TFA30KOHAEHCATHBLIX CHCTEM
HA YCTAHOBKAX ®A30BOrG PABHOBECHH

B npouscce paspaBoTkh H IKCONYATALHH TA30KOHACHCATHHX MeCTOPOMJeHRH
BOAHRKAeT HeodX0auMocTs onpencnendd kosthpHLREHT2 KOHGeHCATOOTIAUM TLIACTA K
u3Mededni COCTABa rasa M KOMIEHCATa, 100HBACMOro Ha pasiuulBIX STanax pazpa-
GoTku, Taxue onpencacHus nPOBCIATCH UA PeKOMOHHEPOBaHHLX mpobax, oTolpan-
HEIX [0 Hauaja paspatoTKM MECTOPOMAEHRH, HA YoraHoBkaX $asoporo DaBHOBECHS
¥T'K-3 nan ¥YPP-2,

Ha 3Thx yCTanoBKax ONpeAelsercs Takie BHXOA KONJCHCATA OPH PasintibIX
IaBdeduAxX M TEMIOCPATYNAX CENApANKEM Ta3a NMPH JaHHOM MAACTOBOM JABJREHBH.
B pesyneTaTe uccieioBalHB COCTABAAIOTCH H30TEPME (K3o0ApLY) Kounencanuu i
CHpPOTO B CTAaBUALHOFO KOHIEHCATA.

Yeranopku YIK-3 u ¥YOP-2 cocroar 3 SoMOn (azoBore paBHoeecHs, cenapa-
Tapa, naplilvepolt momKKMyE | Hacoca, Ofzem GomGu ¥ TK-3 pasen 3100 wa, a Sombu
YOP-2 — 1200 ma, ITlepsas paccumTasa Hda MakchumanbHoe pafodee IaBiexue
400 wrefem? n Temcparypy 80 °C, sropas — Ha 1000 xrefem® u 200 °C.

Yeravopka ¥OP-2 no cpasdedmo ¢ ¥TK-3 3naunTeabHo yCoBeplleHCTBORaHA.
B uacTHocTH, ofeCneucHo CREXPONHOE nepememenpe Hopunell mpu nepeMellenHH
OOPWHA KEIKOCTHOTG UHAMHAPA, 0fheMH MHAKOH M Tasopodl (Gas oTCUMTHBAKICH
Mo CYETYHEAM, TepMocTaTupoeaHie GoMOH OPOBOARTCST TPEMA JICKTPOHATPEBATEIRAMN,
TEMIEpaTypa GomOH peryARPYeTCA ROTEHUHOMETPAMH ¢ NOMOLIEI) TPEX Tepmomap

B Ap-

VII.11.}. Uccaenopanks, RpoBOJUMBIE
ua ycranoekax YI'K-3 u YOP-2

Onpenenenue Ko2@HunerTa KOHJEHCATOOTIAYN IlacTa

Paspaliorka rasoKOHJEHCATHEIX MeCTOPOXIeHHH Bejercd JAHO0 cO CHHIKeHMeM
AIACTOBOro AABICHNA, MHGO ¢ MOIEpKaHUEM eTD hyTem o6paTHOR 3axauky JOGLITOTO
raza B MjacT nocde orTqcdeRdd oT Hero Kodpedcata, [Ipr paspaboTke TasoKOHEHCAT-
HBIX sadexel Ges MonnepKAHHA TAACTOBOTO RABJIEHHS YACTh C; + B BumensercH
B MIACTe M QCTaeTCH Hemapieveanol, KoauwecTBo TepsiolUlerocs B MRACTe KOHJIEHCATa
SABHCHT OT COREPXamKd H CBOMCTE raszokodicHcaTHoH cMecH M TCPMOAHHAMMHECKHX

yeroBrH mIacTa,
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Jast onpeaenesns kosddmitenTa H3pIeTeH s XOHALUCATA U3 NI ACTA (KOHZeHCATO
0TAZYH) Heo0XOABMO OMPElENHTL ITACTOBME MOTEPM KOHJeHcaTa K KONy paspa-
GoTEH MecTopazknenus . [LiactoBrie noTePH KOHAEHCATA OLiPEACASIOTCH 10 IPOMBIILTeH-
Ho#t paspaloTky salekn. B sapBcumocTH oT comepwanng C, 4 B B miacTopowm rage,
MIACTOBbIE NOTCPH KOMAGHCATA ONPEREIAIOTCA PASIHUNBIME cnocoSami. B Tom cay-
yae, Karga copepXanne Gy + 5<C 30 r/M%, KOPPRIKENT KOHIEHCATOOTIAUY onpege-
agerca mo pue. VIL15 Bakn € DoMOMIIO HeCKOJBLKO YCORePIIEHCTBOBANHOH VeTas
noskr ¥TK-3. )

CyImecTsyolan CHOTCMA H3MePeHBd IABNEHRST M TeMrepaTypst B ¥TK-3 mMeer
norpewsoers 0,2% . YerpoiieTso 114 3amepa munxocrh B Gomte PVT nospoager upo-
BOAKTL BUSYAJLHEIH 0TCHCT ¢ Tounoctbio 0,01 cwd. Jlng obecnegenust TOGHOCTE namepe-
HUA Koauyecrsa MHAROCTE 0,2% neoSxoauMo, yiolpl 06LeM KHAKOCTH B GomGe Gbla
He menee b em®., B 3aBUCHMOCTH 0T cocTaBa
Mpy CHHXEUHR NaBJeNRd BrllajaeT fo 30 06.% Al o il
KOHjeHcaTa, uTQ  BHORHE JIOCTATOUHO AR
BUSYAMLHOTC H3MEPeNHA B MpOIecce IKCNepH- &d F— —
MCITTOB, '

Jxcnepumenttt ¢ cogepxanuew Cp -+ B
Memee 30 ©/n% MOMHO MPOBOSHTE MoCTe Mogep- 4
HH3ALKE Y313 BH3YAJTbHOTO HAGTIONEHHA KOH- i
Aencata YTK-3 H nprMenenns IecKoabko 1
OTAMYHOTO OT NPHMEHAEMOro Cnocoba ioaro- P P 5 P i
TOBKR YCTAHOBKHK M 3aTPV3KM  CHIpOTO K0H- (Tt GosCud
Iencara. MeToAMKa TNOArOTOBKH H MOTPYSKH s E
BAKMIOIALTCH B CAeAYIONIEM. Cs+ 8

Tlocsie mpowslsky CMUPTOM M APOAYBKH Puc. VI1,15, 3asucumocts koapdn-
azotoM GomSbl PVT onyCTHTb BepxHuB MOP-  nuewra napaedenns yomiencata § oT
wenb Ha 4/5 ofLewa Gowbbl, a HsmepuTenbmmf  oTHomemns  (C; - G 4 C)/Ch + B
mpecc MOIKHMATh BBEPX [0 CpaGaTHIBA(uE :f_;'cmﬂ?fff‘:,TCKT%,,L'::::&“““M"Cﬂ““"x
KOHNMEBOTO MepekimnuaTels,

BakyyMHpoBaTh YCTAHOBKM JIC OCTATOYHOTO JaBdeHr® 1—2 MM pr, cr.

[MoBropHo BAKYYMEPOBATE moche sBoja B GomGy J3Ta.

3anonnurs ofvem doMbn PVT Memny MaMepHTCILHBMIM APECCoM B €50 Kpainem
pepxHeM MONOMEIH M MEWATKOH, onymcHHoR B KpaliHce HuXHee MOJOKCHHE, C Ta-
KEM PacyeroM, YTofhl wmellanka morpyxanach B 3T @a 0,1—02 mm.

JanoAnuTs Gom0y CHPEIM KOHACHCATOM, MPOHYCKAR €ro uYcped HenompumMHbIl
I3F, uro QUKCHPYETCA BHIYATLHO Yepes cMoTpoBoe crekno. Ecan JI3T B MomeHT oT-
¥KpBITUA BHYCKHOTO KHAKOCTHOTO BEHTHJIS CNYCKACTCH BHE3, VE&TRUHBAIT JaBlieduc
B Hapy®uoli cucreme (npofooTdopHuke), echiu nOAHEM&STCH BEEPX — B OOMOE.

OnbiTer, npopeneHHble YKAa3aHHEM cnOCOOOM, MOKAZAIM €ro MONHYK) OpHCM-
JAEMOCTh LPH TOTeHIManbHoM comepxanun Cg-- 8 11,7 r/ws,

[Ipn copepaanny B miacToBoM rase Gonce 30 r/m® Cy -+ B xoadduuuedT Konjen-
CATOOTAAYR OMNPEfensioT AKCMEpHMEeNTAIbNbIM TYTEM.

JKCTepRMEHTANBHO® OMpENceHke £, APOBOSHTCH METOAOM PeEOMOHNHPOBAHMA
apo6. PexomBunuposanas npoa coctapisercs B Gowbe B COOTBETCTBUH € KOIIEH-
caTHEIM (axTOPON (B en®/m%), 3aMepcHHEIM HA MCCTOPOAIGHUE TIpH OTBODE H3 CCNapa-
TOpa Hpad CHPOTe KOHIEHCATA B OTCENapBNOBANHOry rasa. Onpecienus MpoBoggTes
B CACLyWNnell TNOCIEI0BATENBHOCTH,

BaxkyyMupyercs MeXnopinkeBoe NPOCTPAHCTBO (IO OCTATOUHOTO [JaBieHHS
2—3 mm pT. CT).

Bomba sarpymaercst npoGoll oTCenapUPOBARHOTO Ta3a, NOJ AABIEHHEM KOTOPOTO
ee MOpIIeHh YXOIMT B Kpalinee BepXHee MoMoMenke, nocle BHPABHHBAHRA NapIeHks
B Hombe B Jaayione MOCACAHHA OTKoYaeTCd oT GanNDLl H NONKIOTAeTCT K NOqHREMKE,
TUpH [OMOME KOTopoit JONONHHTENbHO Nojaercs HeoBXOJHMOE KOMHUECTERO Trasd.

[Topaaok 3anodncuuf Gombe npoficl rasa ¢ MOMOWBIO MOLKHMKE Clegyiomisi.

[MofaumKa sanoaHaeTCa MposSoR raia 40 oCTATOUHOTO JaBieHHs B BalLione.

[lepexpsipaercA GalloH M RACOC COSTHHACTCS € TMOAKMMKOH.

{logkaunpas B 3anopllHeBOe POCTPARCTRO NOEKHMKH TJHEOJIL RIAH TAMUEPHH,
8 nodaendefl co3fAI0T J4BJeHHE ra3a, BHIUe faBdedds B Oombe,

Bea npoba rasa nepejasinsaeTca B OOMOY.
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[TommuMKa oTcoefuHdeTcR oT GoMOLl B coefpmsered ¢ SaLicHoM,

oy fabacuycM Ta3a B3 GALIOHA BLITECHAETCH FIKKOND M3 AQIKUMKH B Hanop-
HHe GAaYKY i IMKA MOBTOPAETCH CHOBA 40 CO3JaHRe B Jonde HeoBXOAMMOTO JABJeHBH.

Hocxe zarpysgu npoSul rasa B Gomby aawepsercs erc obseM. Ilo ofLemy aarpy-
HeHHOTO ra3a DacCYHTHBACTCST ofbeM CHIPOTO KOHACHCATA, TOIemanmiuil 3arpyske

B GoMGy:
283,64p4aV,

Vo= = e [ =B (psar — Por)] [1 - (faar — Forg)], (VIL1)
e Vy — ofzem xonfiencara, koTophifl TpeSyeTcs zarpyanTk B Gom0y HPR Komuat-
noll TeMmepaType K faBReHun 3ArpyaxH, O ¥V — oBbem rasa, SArp yKeHHOTO B GoMGy
OpH JaBTedRH 3arpysKi M KOMHATHOH TeMOeparype, M, Paar — JiaBacuue B Somie
[ocNie JaTPYIKH Fasda, Kre/cMY Porg — JAaBREHUE, TPH KOTOPOM 0TOSPanb MPoGH Tasa
H2 Cenaparopa, Kre/eh?, faar — Tenneparypa 3arpy3Ku KOHJIEHCATA B GOMGY (OBHITHO
KomuatHAA), °C; {upg — TEMIepaTypa, NPH KoTOPOH GLLTM OTOGPAHE! NPoGH u3 cena-
paropa, °C; { — TeMmepaTypa, mpH KOTOpPOH paceyural of0BEM rasa, 3arpyXennoro
B GoMOy (cfbino Kowmardasm), °C; B — woadunmuent cxumaeMoCrH Kougemncata,
l/(kre/em®; o — Ko3pNUHENT TepMuYecKeTo PACIUMpeHHSE Koufedcara, 1/°C; z —
KO_,?P%’HHHQHT CHUMACMOCTH Ta3a; ¢ — BedUYHHa, o0paTHaf rasoRomy (akTopy,
emdimd,

JKCAEPHMENTAALHO YOTAHOBIEHO, UT0 A8 KOHISHCATA GOMBLIKHCTRA TA3OKON-
JeHCATHSIX MecTopoxienufi & = 0,8.10° 1°C; B = 1,8 10~%1/{xrciemy),

Tocae sarpy3xs npoBel CHPOIO KOHJEHCATA H NepeBoja ero B rasoobpasioe co-
CTOSHHE ONPEenTeTcs KOMMUeCTBO MJIACTOBCro rasa B GoMBe, [Ha sTo KoanuecTBo
8 jaabhelieM MPOBOASTCS DACYETE! HIBJEKAGMOro M3 [L1ACTAa KOHISHCATA.

Tlepen sarpyskofl kongedcara B GoMGy clexyer yOeAWTbCA B TePMETHUHOCTH
KoHTellHepa, a TaiKe B TOM, YTO npofa XOHJEHCATd HAXONUTCA B HeM B OHOMA3HOM
COCTOHHHH,

Ecian Temneparypa B MOMeiNeHPR B MOMEHT Barpyaxi GoMObl HMKe TemnepaTyph
B Cenapatopée B MOMEHT 0T0opa npob, N0BOJAT H NOLNe[KUBA0T TeMMepaTypy KoaTel-
uepa ¢ npofoll CLINOTD KOHJeHcaTa 40 TeMiepaTypnl orbopa mpabsl,

Kourefinep coeIHEAIOT ¢ 3arpy30UHBIM MpPeccoMm B MaHHGOIBAOM ¢ 06pPAsnOBHIM
MaHOMETPOM. _ .

3anorugoT Npecc BHITecHTomeH MuAKOCTLIO (CARLEpHuOM Han 50—G60%-nbim
pacteopon IT3Ca).

CosnmoT B ManRdoIbIe H COEARHRTCILHOR AnHuk (Jo RodTefnepa) namgenme,
paBHOE JABREHKIO oT00pA NPOBH KOHJCUCATA HA MPOMHCIE,

OrxpripaoT BeNTHAL kKoHTelinepa, K KOTOPOMY MMOAKAIOUWCH H3MePHTE L HLIf
npece.

3amepsi0T nasfeHne B KoHTeliHepe,

Ecau aasjenne B KoHTeliHepe Malo OTAHYACTCH OT AABReHuA orTGopa mpof, Kod-
TefiHep MOMHO CUMTATh TePMETHUHLM, B NpPOTHBHOM Cayuae Clelyer MOABCPRHYTH
TRROMY K¢ HCHBITaHHIO APYTofl KouTeiiHep, B KoTopow Guiia otobpana ayGanp yiomas
npofa CHpPOT KoHAeHCATa,

Trofsl y62ARTLCA, YTO KOHJEHCAT B KOHTeHNepe HAXOAHTCS B OAHOdAIHOM COCTOM-
HEH, HSMEPHTENBHEIM MHOLECCOM MOBHINAKCT Japleine B wouTelilepe Ha 20—
30 kre/em?, Ecau APH 3TOM 3aMeTHO najaeT AaBJenMe, T0o B RouTefHepe cCTL razopad
jaga. B aToM cayuse NOBHMAWT JAEXeHue B Hem HA 50 wre/cw? H, NOANEpKHBAS 5TO
Japienke, PacTBOPMOT cBoBOAHLI ra3 B mugkak thase. [a3 MOXHO CURTATL MOAHOCTLIC
pacToPeHHbM B MBAKOR daze, ecid nocke MOBHIIENHS AaBienua na 5—10 krefem®
{cBEnue 50 Rrefcv?) om0 0CTABTCA HeHSMEHHBIM,

Iepes mogauc#t xonzeHcata B OoMBy B KoHtefimepe moJuuMawT Jaenemue Ha
30—30 gre/em? pLime Japienns oHOMAIHOTO COCTONHMST KOMASHCATA, T. &, TOTO JAE-
JIeHHS, [[DA KOTOPOM Bech CBOGONHLIA Tas pacTBoped B XUJKOCTH.

Kongencar mojaercs us XouTefinepa B GoMGY B KOJHUYECTBE, ONpelencHHOM H3
prpayienns (VI1.1}, epyanyw naMepHTenvaum npeccom HII-6. Obtem zarpyxcHsoro
KOHJEHCATA ONPeleRsdcTCH N0 WKANC RIMePHI&ILHOTO Tpecca, 3arpyaky GomGlr
CEeYCT APOBONHTH TPH BOBMOKIO MAaROM nepenaje JaBlennd (menmee 1 grefem®,

Tlocme sarpyskd mpobhl KoHaedcata B GoMOe moBLIIIAIOT TCMUEPATYDY [0 TJIa-
CTOBOR,
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Jlaenenne 1o MAACTOBOTO MOBLUAIOT CTYyNeHAMM, nafionan 34 oOBeMOM yOLIBA-
womel Munkoll dasw. JLag yeranosdenusn $HA30BOTO DABHOBECKT BKIIOHYAIOT MElIAIKY
Ha 5 MHH Ha KaxJowm STAne AOBLIeHus faBaenHd. Tlocke npeXpaineHHs nepeneli-
panus GoM0Y OCTARAMOT B moxoe ma 15 mun, Takum 0Bpasom onpeledaeTc s TaBIcHBe,
NPl KOTOPOM KOHJENCAaT TOJNOCTERY PACTBOpSAeTCd B rasoeolt dase, Sto Aapaennke
(TABACHMC TOUKH POCH) VCTAHABIMBAGTCS TAKAKE CHHEKeHMeM Aagienus B Gowmbe ¢ Ho-
MOHLEI HoPpwHA. MiorokpaTHoe MOBTOPCHHE ITOTC ONBLITA I03BOAAET OHPEIENHTH
AZBAEHYE TOUKH PocH (IABREHRE HAYaNa KOHAEHCAIIMY) C TOYHOCTBIO Ao 1—2 Rrefen®,
BosMomend cayyall, Korja TPH DAACTOBOM JABINCHEE B GoMOe OCTACTCH YacTh XOH-
JleHcara,

Ecan xupkocTs B GoMOe He DAcTBOPRIACH MOJAHOCTLIO, MPOBOAAT HOBYIC 3a-
TPYEKY ¢ KCRIOAL3CBaHHen HpoOLI CLIpOro KOHACHCATA K3 APYroro Kontefinepa (aybak-
Kara). Ecau noBTopHas 3arpy3Ka NoATBeDAMT HanuuMe Kujkoll dasw B Gombe npu
IIACTOBOM JABACHHE U TEMMEPATY]e, SHA4KT B MI1aCTe BMeeTcs HMHAKAs asa, clocol-
Hafl HOCTYNaTh B pafoTaonlylo CKBAMHHY BMEIT: C FasoM, 9To HadlonaeTcd, OAHAaKo,
BechbMa penKa.

B ston cavuae, ecan cMech B Gombe HaxoAmicd B oHohazHOM TAaSCEOM COCTOS-
HIfH, TPOBOAAT ONBIT 70 puddepennyatbnofi KOHISHCALRH PEeKOMOHHRPOBAHHORA
npodul, BLnyek mpoSul nposoAsST posTamyo, no 16—20% B uac oT ofzema 3arpymen-
#oro rasa, [Tepene 10% cHuAeHuA AABAGHUS OCYIICCTRAMIOT HEGOABLIIHME CTYLEHSIVMY
(10—15 wrc/ew®), a sarem Sranbl CHUKeHUd 1aBACHRE B Gombe YCTaHABAHBAOT Tak,
4To0s NOAYYUTE WeCTh-BOCCMb TOYCK AN mocTpoeHus Kpusoll Auddepennnaibnoh
wolfigncaitiy. [1py 3TOM TOpINeHs KIMEPHTEARHOTO Tipecca GomGel foJhxeH ObiTh FOJ-
HOCTLIY BIBHHYT B GoMOv.

TMocae kamioro 3Tana CHEMeNks [ABICHEA B JoMbe nepen 3amMepom CKOHHE-
HIerpCs KOHJeHCaTa yeTaHapausawT (azoBoe papHoBocke, OHO CURTARTCS yCTAHOB-
JNeHHEM, ecjl DM MOCTOAHHMIX TeMneparype M ofhéme patouell xamepn B Oowmbe
B pCayaLTaTe janLdefiUero mepeMelrteankg He MEHSIOTCH AaBlelie H o0EeM cKONUE-
werocd Kongeucara, Ha oCHOBe 3THX ONEITOB CTNORTCH TpadHK 3aBHCHMOCTH BHIIAJE-
HE# CHPOro KOHJEHCATA OT CHEMEHRA NaCTOBOTC JABReHkd.

Has moctpoenus Xpusofi amddepennnanbuofl woupexcainn Cy - B cTabune-
HOTO KOUWJEHCATA TMPOBOIAT CASAVIOUYI0 CHEIHALLHYIO CEPMIO OMLITOB,

B cooTBeTCTBRH ¢ raszoBuin daKropoM arpymanT B OoM0y npolul raszd # KOH-
J@HCATA. )

Coznaor 5 Howbe maacTopoe AaBjgeHue U TEMOCPATYPY.

Yeranasnupawr (asoBoe pasHoBecue,

Ocymectsasmior Apddrepearnaisiafi mponece Koujedcallng 10 HaMeYeHHOTo J4B-
JNeHHHA.

CrouuBlIKHACH KOHaeHCaT TPUBOIAT B Ha30Boe pABHOBCCHE C TasaBoll gasoll mepe-
MEHIMEAHHEM WEILLANKof.

OcTtaBadoT 60MOY B MOKOe HA ¢CTeKAHMEr 0 TeX 0P, NOKA KOJKTeCTBO CKOMHB-
LIErOCT KOHASHCATA NEPeCTAHET WAMEHATHCA, 3AMEPHINT KOMHUECTBO ChiPaTo KOH-
Jencara.

TlepenasaupaoT CKOTREINRECA KOHAENCAT NDH MOMOIH HIMEPHTCJILHOLO npecca
M3 cenapatopa B crekaannyw U-ofpassyioo Tpy6Ky, NOMEINeHHY0 B GaHi, TOUHO
3ZMENHE KOMHYCCTBO KOHJeHCATAa.

[Ipy mepesaBnuBaiuM KoHiedcara B TPyOKY Bo usfexanue nNpopLipa rasoceoft
asu B mocRe mIon ¥ BLINYCKHOTO BEHTHIS 0CTABRAIOT 3ATEOD KOHIEHCATA, M0 ARHERke
LWITOKA TOYHO 3AMEDTIOT KOAMYECTBO MePeiaRdeHHOTO KOHIAeucaTa.

Bupeasemufics 43 KonaeHcaTa ras coupaiot B rasoBylo OlopeTky.

3uan ofimes KoANYeCTSO 0OpaszopaBllerocs B OoMGe KoHAeNncaTa M KOJKRHYCCTBO
KOHJeHCaTa, BSATOTO Ha AErasalHio, MOACYRTLIBAIOT obllee KOARYECTBO CTafWIbHOTO
KOHJeHcaTa, )

Iocne Toro %ax B3 GomGK BHIYIICH KOHIEHCAT, BCE €@ CONePAKEMOe BHIIYCKAIOT
B atMocdepy H GoMOy 3arpyxaiT ceexxell r2s3okoHeHCcaTHOR CMeChIO.

[Mocae yeradopnenusi B GoMOe $asoBore PapHOBeCHT K3 Ice CHOBA BLINYCKAWT
ras jo Gojgee HRIKOrO, yen OPeABIAYINES, NARJeHns, B BeclL UHKJ HOBTOPANT CHOBA.
TTonydeHable Pe3YALTATH MOMHO HCNOJIL3OBATH A NoCTpoeHus Kpreofi iuddepen-
nraabaofl kounencanki C; -F B crafuibHoro KOMACHCATa NPH I1acTOBOH TéMnepa-
Type (puc. VIL 16, xpueaz {).
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Naa oupenesenns OCTATOMHLIX JamacoB KoHgeHcata CJAenyeT YCTaHOBHTL e€F0
KOAHZECTBO, KOTOPUe BYIeT HOIYUeH0 B COCTABC Fasa, P3BJACHEHHOrO M3 maacTa. Pac-
yeT M3BMEYENHOTo M3 TLIACTA KOMJCHCATA HA DAMMUNLIX STanax paspaloTxu, sa

Kamauil Ha KotophiX noBhBAeTcs 0 JRHAKCEOE KOJHIECTRO Fasa f = Qnirt, npoBoATES
no gopwyae .
—, " Gawrm G f_/M_

Guse =0 2~ "5 —2m —

w 2 s (i-1) Z60
(2 — (2 —3)) 2 —&2 — 1)
=2

(VIL2)

roe # — obuee wHCAO STAMOB; {J, —3amacul
Ta30KOHOSHCATHOR CMeCH, MY, g — Ha-*
YA I6HOE TOTEHURAILHOE CONEPIKAHMe YTie- i
pogopoioB  C;-F B B niACTOBOM  Faae,
t/w® Gum — xoamuecrsa  Cg 4 B,  nepe-
WeAlero B KBAKYIO a3y B IJACTOBLIX

—(n—m) ¥

)

20
veaceunx npe p u T pa moeneanes {m-m}
3Talie CHUAKCHRS MABICHHS, TIM% 9w (i 1) — £ 14 2200~ 3
koamyecrsd  Cgp-l- B, mépewcTlicro B Onp, w2C [ 00
HUIKYIO (11213}’ B MIACTOBBIX YCIOBHAX HA
(i — 1)-m zranc Puc. VII.16. Kpuswe Anddepenyyans-
! 110f HOMACHCAUHH TABCTOBOH CMCCH.
ITpusep, OnpeleiTh KOAHTECTBO HuBje- I — puddeptHNHaIREAA KOHAEHCAlHR
UEANGT MI IACTA KOHAEHCATE B CoCTHREE 1ACTO-  OAACTOBOH CMELW Opy NIACTORGH joMie-
BOTO TH3d ADW TEEYIEM NAXCTOBOM AaRJEHANA puType; 7 - CYMMADHOE HIBaeuCcHWE
ey = 155 Bre/em?, HAUAARHOM TUIHCTOBOM IABJIC- EOHji@ACaT:d W3 haacrd, AsMeHeHHE
wun p, = 310 krejemd, g — 390 ria® @ ma- HOTCHLMAIBHOID  COASPHANHS  KOHICH-
" - ¢ caTa B MNACTOBOM Tide
pecTioil Kpuped JHddepeHuMearnoil  KoHgemn-
can {cw. pue. VILIG, xpuesa fh

Paosacium Boch NEDHO pa:s‘pa(.‘u’rkﬂ w10 aranok, ¢ oTOopoM £ = 0,18,
1laxo 0N, oo IIDH P, = IRE xrefem® m-m sramom SyaeT ot = 3,

llo KpHBoit AHL])dJcp-:HuHa‘lbuoﬁ KOBACHCANHHE onpegeafeM Cy 4+ B Ha KaMAaoM sTane
(m =1, 2,3, 4 B}, uepcureamce B MUAKYID Dany.
lluuep arang, MRACTUEOE I4BAGHNE 1 10 3TANAM H KEQAHYECTRO KORABHCATE, NMCPelegnero

B OEMAKY D 4A3Y, IPEACTABIACH R BHAS Ta6d. V1LY, no gjaiueM KOTOPOW CTPONTCN KpKeaf 2
(em., pae, VIT16)

Huxnas vacrs Tabn. VIL2 10KASLEACT BEAHAWHY HIBJEKACMUrD B CUCTADES ITAGTOBOIIG
Yasa KOUACHCATA H& PAIANUHLIX 5TR0AX PUIDAGOTKH 2a]eHHM, TAK, HalpUMEp, Npk p,. =
= |5% uresomd Yuap ™ 126.3 r/u* KomjgenrcaTa.

Koaddguunenr WIBACUSHKE HOHACHCATS WO ANACTa K STOMY [epHoly DazpadoTii MooTo-

DOMIEHHS GyIeT: .
ke = 126,3/320 = 0,394.

VIL11.2, OnpegencHne MaMedHeHHs TMOTEHUMAJARHOTO
coekaiia C; -- B B mjacToBOM rase OpH CHUKEHMH
NJACTOBOro JABJEHHS

ag pacvera NPOMLICACELIX PCCYPCOB KOHAGHCATA B COCTABACHMA MaTepHanb-
HoTo Baganca go0bu HeoOXONHEMO JHATL KAMCHEHHE LOTEHIMATEHOTO COIEPHKAHHA
Cs + B B LRACTOBOM rase B mpoiecce paspaoTky. HaMeHenkde NOTEHIHAALHOTC CO-
Aep¥anuna Cg + B B Apoliecce paspaboTyi paccysTidBaeTca Mo dopmyie

Hi

- L g i-a)
Guan, ot o (2:1—‘2.'. 4 8) (20 —2i + 3)
f=3

G (m—l)ﬂ (20 —2m-—1) Dl
T2 —2m 3 @n—~Zm 1) 2m—2m+1°

(VII.3)
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TLUBACTCH HA BeCk 0GBCM CHIPOTO KodiedcaTa B GomGe. Tlocae »Toro npofia u3 GoMOL!
YAATACTCA B MOCACHHSS BaKYYMHPYeTCs,

3arem Bomba sarpyxaercd cpexkedl npadolt i Bee oncpankk UOBTOPAIOTCHA TPH HpY-
TOM S21ANHOM JaB1enun M T, 1. [Ips HOBEIX 3aTPYSKAX M3MEHMOT TEMIEPATYDY B Olipe-
AGAMUOT BEIXON KORACHCATA NPK TPeX-UeThiDeX ee anaueHUAX, B pesyaAeTare sTHX uc-
caenopauit cocrasnmores rpaduxn {puc. VII.17, VILI8). -

Onpenenenne HONMUecTBA KOMLEHCATA,
BLIMABLIETO B ceénaparope

3T0T cnocof oHpeneneHRs BLIXOAA KOHRICHCATA Gogee opocToll, 9em omHcapsL,,
HO OCYINECTBHM TOJLKO NPH HCCJACHOBAIMH CMecell, OTHOCKTEABHO BOFATLIX {Goaee
100 r/M?%) BeiCOKOXUNSTIEMH ¥ MCBOIOPOIEMHE.

B cooTBeTcrBuk ¢ OLMCAHHEM MOPSIEOM patoTs Ha Gowbe HOCIERHION 3ATPY--
AT MPOGEME OTCEN2PHPOBANHOIO Ta3a H CLIPOIO KOHAGHCATR.

Upy tepueparype, papnoil naactopoll, B ueH NOAHBNAIOT 1ABICHHE R0 NAACTO-
BOTO M YCTAHABAUBAMT diajoboe paBliopecue, 3aTen paBicHue B GowGe YBETHTHBaT
cie Ha 20—30 wrefom?,

3anoaHTIOT KATWAIAD, WYKL K CeNapaTopy, «IIACTOBAIMS [A30M U3 BoMBH, ras:
NPONYCKANT YCpes Cenaparop, NMOJNSPMABAA B EM 3aJaHHLE TABISHUE H TeMmepa-
TYPY-

T'az 13 cenapaTopa apocCemupyoOT 10 arMOCHIEPHOTO B NPOMYCKAIOT Yepe3 CTeK--
AAHAYIO JOBYIIKY (DOrPYMCHHYIO B OXNAXIACMYIO CMECH € TeMNCDATYPoll — 10 “C}
H rasosuill cyerynk, Yepes Tpofinuk mepes cueTwnkow raa HAGKPalT B CHPCTKY qag
ananvza, CKOPOCTh BHIMYCKA Ta3a H3 CemapaTopa He JOMKHA npenmath 60 afy.

ITocte T0TO Kak B cemapaTope COBCPETCH ADCTATOUHOE KOJIMUECTBO KOHeHcarTa:
{okoao 2 e}, 0JHOBPEMEHHO 3AKPHIBAT BEHTHIW cerapartopa u GOMGLI,

Briaepxinaor 15 MEH, 4rofilt BecL KOMASHCAT cTEX Ha AHO cenaparopa, mocne
UETO 3AMCPTIOT €TO KoAuueCTBO, [loAyTeHnlill o6TLew CHPOTO XKOHAEHCATA OTHOCST
K 0GhemY OTCCTAPUPORANTIONG FASA, NPHBEISHHOMY K YCI0BHTN TG0 MM pr.er. w20 °C,

Nepenapnusaor cronmpmufics koxpencar Yepes HMMHHI BeRTHJb cemapatopa
Hph IOMOIH HIMEPHTCIRHOTO TPeCea Cenaparopa B crekanduyo U-ofpaziyio TPYOKY,
HoWellCHHYIo B fare c Temneparypoii —10°C,

Ilpu neperaBruBaNRKE XoHAeNCaTa B TpyOKY, BO MsSexaHuc LpopHBa TFazosofl
(Gasil B HOCTeTHIOW, ¥ BLIAYCKHOTO BeHTHAS ceraparopa OCTaBAgIOT 32TEC) KOHIEHs
€aTa, no WKARC TOURO 3AMEPAIOT KOAMYECTBO HEPCHABACHHOTO KOHAEHCATA.

Buinersiounfica us koHzescara ras COGHPalOT B TrasaByw GtopeTky. [Tocae poi-
NYCE2 KOHACHCATA HEoOXOmMMO NPONYTL CENapaTop OCTABIIUMCS B HEM FAZOM M Sa-
TeM BAKYYMBPOBATL ef0 B Tevenne 20 MEH.

Koanvecteo ofpasyviomerocs & U-o6pasholt TpyGke crabrasBoro Konicncarta
ONPCACASIOT TIOCJE MOANOTO CTEKARHS €TC CO CTEHNK Ha AHo TPYOxE. Jerajanus xod-
IEHCATA OCYIIECTRASCTCA CACIYIOUIRM 05pazoM.

s Ganu ¢ Temnepartypoit -—10 °C U-ofipasnyio TpYGKY nepedacat B 6aHio ¢ TeM-
nepatypeit okolo 0°C (nex ¢ sojeit).

B revenne 30 Mun TEMNEPATYPY B (aHe OOCTOAHUO JOBOIST A0 -4 °C,

lonyweHunii BRXon cTabRALHOTO KOHIENCATA BMPAMKAWT B NpPOUEHTAX OT Bhie
XG4 CBIPOTO KOHeHcaTa, savcpeHroro (8 oMn®) B cenaparope nepes nepesaBiuBa-
Hues ero p U-uBpasnyio tpyGxy.

B cenapartope co3iaoT HoBoe jaBiemuc UDh TOl e TemncpaTyYpe B MOBTOPTIOT
onuT. Mecacaoeanya npy naTH-0eCTH 2Hatenngx DaBdenRd IHF oAHOR TemMmepaTypst
MOSBORAIOT NORYURTS JaHHLIE 1F HOCTPOCHRS HIOTEPME! KOHICHCZHHE B KOOPAMHATAX
4RIXOJT KONJEHCATA — JaBAcHHEs,

B Tevenle BCeX ONMWITOR [CPCWMEmCHIEM BEPXHETO NOPIINA B GoMbe mogTepmu-
BACTCS MocroAnnoe nasgenue, Tak kax ool 3aTpyskH GoMOLI HenoCTATOUHD, NpoBa-
AAT HOBTOPHBIC 3arpyskH. Henoansys noiyvenine Taxus o6pasom nannble no BHXOHY
ROUJEHCATA, MOKINO MOCTPOMTHL wacTh (haloBoli JIRATPAMMEL Tloayyennsie sanpme
BaM{HEl TEM, YTO RHIOT BOSMOKHOCTh PACCYHTHEATE KOJAMICCTREO KOHJencara, ofpasylo-
INCrOC B CTBOJC CKBAKUHE B witehide, Ony Takixe IONOAHMOT TaHHME [0 BLIXOTY
KONJEHCATA, TIOJYUCHHLIE (IPH TPOMBICIOBEIX HCCIEA0RaaARX,
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Viliz. UCCAEQOBAHHME COCTABA TA3A W KOHJIEHCATA

Hceacpopadne cocTasa rasa H KOHAEHCATE TPOBONKTCS B 1abopaToprk mo Cxeme,
noKasanwdol ma pre. VILL19,

] amcengpupofan-
Kﬂggﬁfc{;ﬂ? bmosp npod wotid 2a3
; 1
' i pfocvem cocmalia
[ 72 feeasaguy [~ "7 sracmoboes cesd
Agsazaiun !
| faa
Leeasupofannord dedymanasaguu
woRGEHCaM
I Querxa d3rene -
BUIting- Hug @?ﬂﬂ'ﬁ[{%ﬂﬂ-
Acoymansauit S Wodufaemoco
XAPAKTLPLUE MIUKL f °
! (oodsee Kondencama
s £ e
Aedyrany1upolay- uciredufanue) £ npayecce
Aol (cﬂn;g?g%b#w] paspadomey
KOH,
{
J r i i 1
Formpogdae Yemanafnenue Yemanpfnenite
I Kptt o)X paIEON KU zpyanadpzo yese-| | anduludyadsun-
: fepgzanka (KK & poayve— fadopodnoéo 2o yanefodopad-
: xaslescama aue clodeml om— cocmalda regs cocmiada
|' feasmsix GPanLid Kondencame KO HFencami
|

R J

ﬁﬂﬂy#f#{ff XELOKMEQUCTIURY . Juenxl d3Mene-

mafapnex npadykmoel pparod nepe- | | nur foixodd ¢
g?#m uix KﬂMﬁﬁﬁgﬁmmf (deusung, kepd-| | kavecmbna modap- 5‘:;;(?:159*& "
cunit, fuienpnsix monaud, mannyl 648 pe-| | neix wegrmenpo — | | peNGrEd aq%a-
axmulasiy ducamened, denzunel-paembn- | | dyxmol, nonyrae- no Hﬁf?aéfb%i ﬁfa

wmensd, NP apHBEe ALEPRURA); MBIX U3 FOHGBHCE- HiH? K OHTRH
gwmmx dpaxy g, cayxawux 008 fmopu | ma 8 npoyecce pas
Hod Hepepa oMK, 3 GCTATNOS PAIHOL ey Juts: padomiu
omiapg - _

I

Puc, VIL19, Cxema gccnefoBauuE Nnpod rasa w HoHaewcaTa

VIL12.1. Onpenenerre coctapa miacroBoro rasa
H CHLIPOrO KOHIEHcaTa

[Tpofisl cHPOrc KOHZEHCATA NOABEPTaIOTCA Jeradallyy ne CXeme, NoKAIaHHoW
ma pre, VIL20, ‘

Kouteitnep 3 nomemalor B Gadie 2, Temmepatypa B KoTopofl noajepKuBaeTcs ¢ no-
Mompie TepmocTata [ Mexny KodTeHHepoM M rasoMeTpoM 8 TOMCINAT CTeRAAHHbTE
3MeeBHKOBLIE MOBYIIKY, NOIPYAKEHHbE B OXRAMICHHYIO CMeCh JbJia ¢ conklo (—20 °C).
3Tu NOBYIIKK CAVKAT 45 VIABAMBAHMA XUIKHX YIAeBONOPoIoB, YHOCHMBIX rajoM
H3 EoHfcHuepa,
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finsn pasraiuposanus npofiu CHPOTO KOHNGHCATA QTRPMBAT BewtHAR KOWTeH-
HepA H £O CKOPOCTBIO, He TpeBHziomel 5 /U, BUNYCRAOT ras b TasoMeTp; B Gake

Puc. VII.20. Cxema annmaparypu paa AEFARANMH CEPOFD KONILHCATA.

J — TepmMOCTAT, 2 - figHR & — poHTreliep;  — TEPMOMETP; § — BeHTHAR!
f — MapoMerp; ¥ — JTOBYWIKA; § — rasoMerp

moagepRuBacTcn TeMnepatypa nopaska 20 °C. Tloche npokpamenus Bredenus rasa
13 KoHTeRIepa (TP OTKPHITOM BeHTHIE &) TeMNepaTyPa B HarpeRaTeninHoR Gane Jo-
BoauTen no 35°C. Tlpu srom uz KouTclHepa BLiZenseTCAd IONOAHHTCARNOE KoAHte-
CTBO Tasa, KOTOPOE TAJoKe Mof2eTcd B rasomet). ITocxe aToro senTHAL § saxpemaeTcs.
Ias ypanennd TaoBHX YrACEOLOPOAOB, PaCTBOpcHERX B XKIAKOCTH, cofupacwmoll
B 3MEEBMKOBRIX MOBYIIKAX, TCMIEPATYPY OXMAKAZRMEd cMecu MOCTONENHO NoBLl-
wanT 10 b °C,

Konmencar uz Kouvefinepa {npensa-
PUTEILAC OXAMKICHHOTe no 10—15 °C)
BMeCTe ¢ JOSABMCHHLIM K HEMY JREIKHM
TROAYKTOM, COOpPMHHEM u3 Ta3a B 3MCe-
BUKOBHX  JOBYVWEKAX, HoABepraeTes
neGyraunzagul B nalopartopuoil pek-
Tidukanuonsoll konsouue (puc, VILZI).

Mexny npremuuxomM H  rasosolt
GopeTkoll noMenaloT 'BMceBUKOBRIC SO~
BYWIKH, NOTpYXENHLIE B OXJAMIEHITVIO
CMCCh fbJa C CoJblo, cayXamme a4
VAABIUBAHUA HUAKUX  YIIEBOJOPOAOE,
VHeCeHRLIX Tason nebyTanuzanny.

Jna ReOyTagHaanuy KEIKHA npo-
IYKT, @aXonsmriica B koabe /, nmono-
TPeBaloT JO TOFHOTO MPeKpaneHud BH«
IeleHus raza U3 KoJOH.

JebyTaundBpoBaHtlB  KOHJEHCAT
(Cs+B) nepenupaor B2 KoLl B McpHblf

Puc, V11.21, Cxema annapatypsl 3as8 pedyra-
HAAMHK GETA3WPOIAHNHOTD KOHZEHCATA,

! .- womfa; ! — woabomarperatenn: 3§ —
AATP; 4 — naloparopras pedTuadUBaNHON-
Has KOhOHHE, § — XOJ0AHABHUK, §f — OpHEM-
HHH; 7 — JOBYINKa; § — OXA3MALHHAH CMECh
Nhpid © conbl; 9 — razoBan Soperka; 10—
TepMOMeTp, ff — ®Kpaniax
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HHAREAD, TYNA e CARSAT KAIKOCTh, COOPAHIYI0 B SMCEBHKOBEIX JOBYIIKax, 3a-
MEPHIOT KOJHYECTBO MHIKOTO MPOAYKTA 1 ONPeneNAl0T AHEHOMETPOM ero HIOTHOCTh
np# 20° ¥ MOJeKYISAPHYID MAccy.

B pesyarTaTeé HPOBEAEHHLIX HCCAENUBAHUHA MOAYUAIOT CHEIYIOIMHE HCXOATbE
JauHule a4 pacyeTa COCTABA MAACTOBOTO ra3a U CHPOrs KOHIEHCATA.

KODHaerTho BHgeasollieloes cHpPoTo KOHABHCATA (uonpefendeTcs
na ppommeas), cud/m* oTcenapupolannoro aza e e e
Civpem HonTefHepa, B RoTopril oTofpad ohipofl wnugexcaT, om?
KonnugcTeo ra’a, REEEIACMOre B3 CuWporo Kopgoucara i ofbeme
ROHTEHepd, It
NpH Aerazativu a
npH gebyTanusalmy e e e e e e e e e e e 6
Cogepianie KAZKAX YTIenofopoRor B AeSYTavHaHpUBaRIOM KOR-
fnencare & ofneme woHTelHepa, oM? S a
lHaeTuoere € 4 B mpn 20 °C, rfes?® e e e e p30
M
o
d

his ]

o
MogaeryanpHag macea O + 8, r/Moas e e e e
CojepAaie p ZeSyTARHIHpURAHHOM KOUGENTaTE, Mo Y%
HIOTIEHTAUA . .« + .« .« . . P
H-eHTaAKE e e e e e

Tlpu pacwere CocraBa NAACTCBATO 1asa HeXoaAT ka 1000 r/monelt orcenapupoBan-

HOTO Ta3a.
Ko/tuyecTso Tasa {8 1/MONL), BLIEKRBIIETOCS O H JETA3a[[HH CHDPOTC KOMIeRcata,
onpegeasercA Mo GopMyne

A= aglv, (V11.4)
Koanucereo Tasa AeGyTaHu3ANHHE (B T/MOAR) onpelengerca mo dopMyne
B = 6glV. (VIL5)

Copepxanuc B capow xonicscare C; + B B r/Moas wa 1000 r/MOME OTCEmaprpo-
BaHHOTO Ta2d ollpeneasercst mo dgopmMyae

__gepi"- 24,04
B = A . (VIL.6)
Copepxanve B ne0yTaHH3HpoBaHHOM KoHAcucate {-Cg:
D = £/100. (VILY)
Comepxanue n-Cg p
r'=8 BT (VIL.8)
rekcaga ® BoiwekumamuxX C; 1 sl
=B — (DL E). (VIL.9%

Jarnee, nodydedHHe mo 3TuM Jopmydam, HCICAB3YIOT AT pacuera cocTaBa
CLIPOTO KOHAEHCATA M MLIACTOBOrO rasad.

Hpumep. Ha npomuicde w3 cemapaTopa apa 60 mrciem® mo— 15 °C Benl ogHUBPEMEHIO
OTOBPaHE Tpodn Ta3a wocde CeNApankE M CHpOTO KOEjeHcats, Duixod o¢plpoin HomaeHCaTa
cocTupwn 162 cM¥M* oTcenaDKpOBRanOro raza.

Crpo# KougCHcaT, orofipaHARA B Kokvefuep ofmeMom 85 cm?, NOZBCPriM RerasalHi.
TIpH sToM oo BaLeneno 9,7 a (opu 760 My pT. eT, H 20 °C) rasa caeayloliero coeTaka, Mo, 0%
Cy — 61,23 C — 18,43 C; — 12,76; §{-Cy — 1,8% n-Cy— 3,15 -Gy — 0,80
-Cyp — 0,59; Cy 4 3 — 0,65 CCy — 0,50,

Ipa ActyTaHHAAIHA pasraaugonamioru KoHleRcaTa Goag noayucHo |5 0 rasa cAERYI-
uiero cocrapa, MoOA. %: Ca — 0,94 s — 20,08 -0, — 19,12, n.Cy - 39,45 -G -~
— 7,61; n-Cy — 3,37, Ca + B — 0,47,

Buxog aefiyTannanpoBadioro rougencata {Cy 4 8} cocrapuna 47 £h?, DADTHOCTE ITHX
Yraerogopones p — 0,68996 T/em® ¥ MofcKyaspHas Maccd, ofpeneledHas KPHOCKEITHUECKHM
seronoM, M = 33 r/mMoan.

CotTak Ta33, OTOfPREEOTO M3 NpOoMHUCAE WOCNe CCMaPRU¥yn CHPOro KoRAekcars, Cnedyo
uiult, Moz, % Gy - 87,08 Cq — 4.80; Cy — 1,412 i-C, — 0,%1; a-Cy — 0,34; i-Cp —0,11;

7-Cei0,10: Cg + B — 0,19 Ny — 5,06, COy — 0,60, .

f [{ar B rase (cenapam¥a, Asrasauny, AefyYamH3alud), TRK A B DebyraHHIHPpoBAHADM
HOHASHCATE METOSOM raso HGKOCTHON XpoMaTorPAdHE MOFAD ONpedeJ HTh COREPHENIC BHUTe-
KATHIIHY Yrasuofopoaok, HANpHMep, Cy 4 B (TEHCAW, EI0 HIOMEDRL, MeTHILGAKIQNENTaH,
LHEAOTEeKcall W GeHaon).
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: & 3 S8 A = O = | g POBAHBOM Kongﬁzncam E gg‘fz%ie }mu;"remicpa, oM , o
& = - [Mnotnocts Cg - 8 nph , TieM? 1
& T Monckyagpuas macca Cy + B, r/moan My My
14 g
8 :—E. =] [ —_ — - — [=1] [++] = > g‘
= g S le| & £ £ & & 5 2 R f
- g = ) -+ pre! = KonuuecTeo rasa, BHASISIOUETOCA K3 CHPOTO KOHIEHCATa (B PIIMOJH: HA I'iMOIE
-7} o :
& E — OTCemapKBPOBAHECFD Ta3a) ONPEIEeNFIorT t0 opMydaM:
] 4 - BH
2 . npu Jerasal, .
- m = w 2 o = = = =2 = g o | = A= ﬂ‘lqlffvlr As = a2q2f"V2, (VIL.10)
k] -_— ) - [ @ _— _— — =l ~
= S % g v S 5 =& 8 & 8 & 5|8 npH feGyTannaansy _
- b — = =) = = = =] = = —
: 5 2 By = 6yl Vi By == Gsaal Ve (VIL11)
B Conepmanne C; -+ B B chlpont xoujiencare B r/mosb Ha 1000 r/moar oTeenapupo-
2 . 2 s "4 ' z BAHNOTO Taga ompefelsoT mo gopmylam
A z - H )
E . oS & TR LR 4 « By = 8102804 VM VIL12
1 e et S e N
[ S &) L E L @ o Z2 9 = By = 82%9224,04”,:21142_

238 239



n'ool £4300T no'ant £ ' 7 9z 0 7 oot £9°1 afaal a'paor 0ot RN =
0490 olge £z'0 0in‘n - - - 0100 DENT ‘e 0 500
08°0 aao's - - - - - - - 08 ag'g ™
090 L0079 G6'LG L9G6°T 3 £ 68°F #10°0 880 S'e £R'D ¥ oy
e 1858 £L'E 121°0 - Itr'o 09°er o10°0 19°0 &7 24 R FMeE”
30 53901 §¥'1 9900 - 850°0 FHiag 2000 GF'0 91 91'0 S
RO 8191 G9°% - FL00 79°8% SH0'0 G2'2 201 07 i e
0g'e 961°Ee |47 G610 - ¥00°0 g%l Z61'0 9411 o'ce nE'S *HEY
ZECG T6L°2E6 as'ow 18£°1 - - - 158°7 06°59 0°9E6 i) *HD

el 5 a1 6 8 R e 1y £ g 1

A 6 wox qroK-J1 Y% "IrON QALOW-.I % ‘wowW qUroK-1 % wom
O 0 c } .
% wom ‘g + 1 %y .Mnmm,_m,w .M“...mouﬁm._,n
‘BE R ‘uHnpEel -edensd HUTREHHEL | -HMOW HOH
ol0d .homw .::wcm %mmuu: -AGOY ‘HHnEE -Hedod W N o,m%%u_
. —EJST *HHIE SALa 1 oeL | g 2 . ; . -
OLBIU 4 se docEd | -zanstHON ﬂwﬁzﬂomuom .Mm%ﬂmm aHNedendd UHBLALY ] | _edenan neeudld | vaned
FRIDND anHEEdIToD o10drs kS n .oh o m_u . ELEJHITHON OJodiED CIBIHATHON 004195 -BHDD QHzOALY |
aordrRWAD grII0T) SOHIERIAD 2 HUNECUNRLAGST Ev ] HHIRERIIT EE puREemodn ‘ge
-
BER] QJ1080LI%IrE BHELIOD LohdVd
LUITA BEHUQE ]
00T 06'8001 aa'oot : 953 0e1'0 ag'aol 81'7 0000t 0'00a| 0a'‘oal olaayg
050 0e0°g 15'0 080°0 - -~ - z0'0 8%l 0's ) vle}
080 0oa'y — - - b - - — [t ag'n N
SE'D wIRe 26799 219 gLy GE0°0 1g°61 £0'o 0 01 at'n g - i
20 £62°T 8E€°¢ £60°0 - £90°0 Ev'6% 00 £L° 2'a [ “yr-u
410 BF9°) 9z°1 6%0°0 - 6300 Z181 200 981 91 gt YD1
' o X al'e SF1'D - S¥0°0 F0'87 ar'q 8z's 9’01 01 EHED
oe’e mreee a1'g &0 - an‘o 080 [LEA(] B17L1 (4 By 4D
09°E6 08F'6E6 maz 0840 — - i 8L 5G'89 L'ges AN UD
31 1 | ot ] 6 g 2 X R R _
X LA T 9IrOH- I % “Iron qUHH- 9% CEOW q1roM-I S o
row a1ron-a ‘, - ® ° fo TGN
M w4 'y .a%m:h.ﬁou .Nﬂlﬂ»_mu n_.—.“uhw_wd
-edelan .____:_mm__mmpho HHI H :m:mmm.,ummh .mm.n:%x
n:o:ﬁ.w I .ou.n q::ammL -A13 [ | -Agar ‘umnes | MWoHHEQ 1HOH
i U “Hnme ELRD -BI3T AOEERL -0duEHY nnnedenad Hunedenas (s13/2an g == Eif) -OLNOY
-Eomodn -EIT33 :D,ME UAT AN SHHEW Aot -p1dgor g | ¥HRUALD ]I ®iroHal HUsLALD [I E1 HHIE de gD
BER dHneX datoo pandas soudrcA a L i -u0d olodEo oo -EOHITNDY OI0d®D HIDITALY J] 4Uson
BRLI0D) aondemKAD E 1200 -BSHHRELAQAT £r] HuTeER I €6 ] Hunedenas e

SIIA BEmuroe]

HHNEdeHad NHIUALY | veRr OJOWHRAOAMIROOOLO ©ARIDOD LObIRG

240



Hpusvep. Taz U3 CHEAMHEL HA DPOMRCIC GLUT ROABCPTHYT (RYXCTYIENUATOR comapanum.
¥eloBHA cOnraPALMI 8 DHXOE KOGCHCATH NPHRCICHEL HHMe.

Crynenb 1 Crynens 11

Hakneisme. grefem® 0 L L 0 L 0 L L0 L L, 1140 40
TemnepaTypa, °C . . . . . . . . . . . .. 29 —5
Brxoi ¢upole HolufeHcaTa, oMIM? . . L L . 22,7 19,0

Cupoll Eouitencar, oTofpadaet 12 11 cTYTeHM cenapaliuy B KowTefivep ofheMan 85 cm’,
NOABEPTANH jerasadd. [IpH oToM Bumcenmny 5,0 1 rasa clenymwow(ero cocrana, Mot %: G, —
Gh W20 Oy — 17,10 Gy — 8,28, {-Cy - 0,0 n-Cy - - 2,75 Oy L — 3.07; OOy —. 1,45

TIpH RedfivTaHAALHY DAY ATHPOGARHOTO KOHGCHCATA moayuuad 0,7 0 rasg clepymnero
cocTaba Moa % Ce — 0800 Cp — 28,04, {-Cy — 18,12 pn-C; — 32,43; Cy 4+ p -- 13,51,

Borxog jefyTaHHIKDOBAHKOTY KOWISRCATa COCTABHN &7 oM, nloTHocTs ero 0,740 riemd,
MONCKEYNAPHAA Maccd 104 r/sonb.

CocTaR rasa nocac 1T CTYNeHH cenapaudn caepnyviomus, Mon, % € — 93,60; C, — 3.30;
Cy — 1.07; fe0y — 0,18 a-Cy — 0,2 Cg - — 035 N, — 0,80; COy — 0,50,

To dopuynam (VILIO—(VIL 12} puiuHcnsem:

Ay =b5,3-19/85 = 1,18 r-moamn, ’
By =10,7.18/85 = 0,16 r-moas,
Bg == 19,67.0,740.24,04/85. 104 == 2 56 r-moan

Tloayucuike RAHHHe cBejeHul p Tadm VI 6.

Jng onpejpeneylA coCTaBa Taia, RpOWeniwera I ¢TyneNb cemapalHi, CYMMHPYeTCA IO
KOMUQHCHTAM IWCAQ TpaMM-Monel Tasa, npowenlero T oTyicHL cenapinmm, Tasa jielasaniu,
AefYTAUTIALHY, NCHTAHOB M BRINCKUTIANHX YTACBOAOPOAOE H MOJYUCUHOR YHCTG pAMM-
MOMCl RAMAOro KOMIOUEHTS ZeAHTCA Ha O6mce Hx aMeao (1003,90). :

Cupofl yondencaT, omodpatikfi Ha 1 cTYREHW celapatnie B KoHTeditep afrbemos 85 cw®,
TREME NONECDTANN JCTASINHE H DebyTaHusauHM. TIPH jlerasa sl peGencis 6,1 7 raza cnezyio-
DICTe  cocTaka, Mom % Cp - B2,90; C, — 1,76 Cp — 2,79 {-Cy — 0,48 a-C, — 0,61
Oy — p — 0,88 CO. — 0,60,

TIpW AeSYTAHUIALWHE DLACAHIM [ A rass cacmymmcro cocTass, Moa. % Op — 1,45
Cp — 28,62; {-Cy — 22,44; n-Cg — 42,60; Cy L+ B — 489, .

Huxaol Ae0YTaRH3IHPOBARIOTG KoHAeHcaTa eocTaBua 68 cM¥ naoTHocts ero 0,786 riew®,
MOMeKYAADHAA Macca (38 risonn.

CocTah Tasd, UpowWweknero ] CTYNenRb CenapauMi, npuaeies B Tata., VILG.

TIo dopuyaam (VILIM—(VIL D) nponodud clegfyoniHe SRYHCACHES:

Ay =6,1.22,7/85 = 1,63 r-mons
By =1,0.22,7/85 == 0,26 r-Moan
B, =22,7-68,0.0,785-24,04/85. 135 = 2,54 r-Moak
Toayuesakic FANHLE CRefdedw p oTadn VILT.
,!1.‘1?! GNpCAeneHERA COCTABA NAACTOGROro TA3A CYMMHEDYOTCH 70 KOMOOHE ATAM THCIO TpaMM-
wonef raza, npoweginern [ CTYNeHE ConapamMi, Tasd geTazanid, o0y TamMaamMy, neaTavok Y

BRUAEHHNANIHY YUNeROToODOOOR H MQJFUEHHOE THCIO I"]JaMM-MOA’ICﬁ Kamforo KomMruoHelra
AemMTCA na ofinee HX umcaa (1004, 43). CocTah niacToROTo Tasa NpHBedeH © Tatn. VILT.

VIL.12.2. Onpefenelne nOTEeHUHMANBHOTO COAEPKAHHS
C; + B B AJACTOBOM rase

Tlotennraaenoe cogepxanne Cg - B ([I) paccumrwBaercss Hd OCHOBAHWH NaH-
NBIX, OpHBefeiusiX B 1. VIL12.1, u pabuserca cymme cofepianitit Cs |- B B copoM
Kougercate (K) # DICRNapHpOBARROM rase (L) n3 pacuera na | M® mpacTopore rasa.

T= K+ L, riv. (VIL.13)
Conepxanpe Cs + B B CHpoM KOIelCaTe PaBIlo CYMMe cOREPanHi 9THX yIJe-

BONOPONOE B rade Jerasallil K, B Tase gebyranuaaulp K, H JeGyTalKIHDOBATHGM
KoRnuencare Kg: ’

K= K;-+ Ks+ K, rin?, (VIL.14)
The
Ky = aglaM/100-24,04V, T, (VIL.15)
Ko = 8gLsMa[100-24,04V, r/m3; (VIL.16)
Ky = sgp3"/V, rivs; (VIL17)
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Ly, L, — comepwanne Cy + B coovsercrRennc B rase geTasainu # AeGyTaHHsailuH,
mod. %; My, My — MomekynapHan macca Cg —+ B B rase ferasana @ Ae0yTaHHIAUHE
COOTBEICIRCHHO, IfMOJIE,

Hecnepopanns cocranoB MHoeeTsa nmpol rasep Jerasangd H AeGVTAHH3AUKH
oTOGPAHHLIX M3 DA3NWUHLIX MeCTOPOIKNCINE, NMOoKasaml, uTo ¢ IpHCMISMOH Aam pac-
YETOB TOYHOCTRIG MOJIEKYJSIpUym Macey C; - B STHX rajoB MOMHO NpHHATH PasHOM
80 r/monb. Torna gopmyan (VIL1BY, (VI116) 6ymyr nMers Brx

Ky =003 . (VIL.18)

Ky =0,08%02, (VIL.10)

a hopayay (VI 14) moxueo 3anucats B BHIe

= - (0,08aLy 4- 0,036 Ly -1- s0"). (V11.20)
Copepanve C;-f- B B 0TCenapupoBaHHOM Tase OTpeieddeTcda no HopMyle
L= 101.33-‘2%-, (VIL.21)

rie Ly — conepianue C; 4~ B B oTcemapHpoBasicM rase, mol. %; Mz — molexy-
nsaprag Macea C; 4 B, XOTOPYI MOMKRG PAcCIMTATL HCXOLS K3 COCTaBa, ONpeieNeH-
nore Ta30XpoMaTorpaduIeckHM MEeTOROM, WAH YeTaHOBHTE no Tpaduky, mpueejen-
noMy ma pae, VILZ22,

C yuerom (VIL.18}—(V11.21) amecro (V11.13)
MOJVUHM chlelyiomee ypaBaeHwe NS oOpereTe-
RHA fI B cA¥uae OMUOCTYNEHUATGH Cemapatiym:

4 o LyMy
= 03af, 4 36 La | sni0 .
7 {0,03ar, 10,0367, -|-epi"} + 1024‘04

(VII.22)
Mg pacemarpusaemoro B m. VIIT.3.1 npu-
mepa codepkanie Cy -} B

162
=~ (0,03-9,7- 1,94 +.0,03-1,5-11,45 4
, 75

0‘ . — 3.
+ 47,010,6986) +10-0,4 i = 77

B cayuse AByXcTymeRuaTed  cemapaluM  raza
dopuyaa (VII.22) Gyger umers pul;

Pye, VIT.22, 3aRUCHMOCTD MOJE-
sy)sapich saccw Oy 4 B B oTcena-

T = 5—1 (0,03a71,,, 4+ 90,036, L, .-+ bpi%) + PUPOBAHHOM TASE OT TEMOEPATYPH

CEOAPATIHK
B2 0,03y, 5 0,086, Ly 5 + bafii) - 100 yode . (VIL.23)
112 H a2 i 3 2i-2.9 wf e “3.2 24,04 .

Jlnsg mToporo cayuad nprdep, paccsaTpHBaesiiii B m. VIII2.1, xaer crenvio
iy Bednunay II:

H:-%1(0,03-(—1,1-0,85—}—0,03-1,0-4,894-47‘0,785}+
19,0 . : 10.0,35.77
+ g5 (0,03-5,3.3,04 --0,03-0,7 13,51 - 67.0,740) 4 — o =324,
243



V1113, XAPAKTEPHCTHKA CBIPOTO XOHAEHCATA

CoCTaB CHporo KOHACUCATA ONPeeIdeTcs 1o MeTORHKe, HaIoxXen ol B . VII.12.1

O6veranifl KO3PPUREERT YCaik# CHIPOTO KOHpeHCaTa Kye PABen OTHOLIGHHIO
BLIXONA AEra2fHpOBANHOTO TIPH atmMochepilniX yCIOBHAX KonneHcaTa K chiPoMy #3 pac-
tera 12 1 M* gTeenapupoBaBHOre rasa

Kye = grer/g, on3/me. (VI1.24)

Bulxog [erasHpoBaHIOrO KouGEHCATa W3 Dacdera Ha | M® OTCenapHPOBaHHOTG
rasa

¥

Quee = 9 9 (VI1.25)

rie 8" — cofiepanue Cy -}- B B jierasupoBanHoM Kougencate B ofteme koHrelinepa,
o,

C yuerom (VIL.25) mvecro {VII.24) nmeenm:
Kye = &IV, (V11.26)

[TnoTHoeTE CHIPOTC KOHJEHCATA MOMKHO DACCHMHTHBATH HAa GCHOBAHHH ro COCTAaBa
no metony Craupdgura 1 Karua,

VIL 14. XAPAKTEPHCTHKA TA30B JAETA3ALMHH,
BEBY¥TAHHIAUHH M CEIIAPALIHW

Cocrap rasa # ero ILIOTHOCTS ONPeXesioTed Coraacto eMetoyreckoMy nocobam
no or6opy @ anaaMsy npo6 npupojrHX rasess. Onpenepenne cofepmanng H,S u
CO, B npofe 0TCENAPHPORANIIOIO Fa3a NPOBOJMTCH Ha Mecte BHIXO[A Iaza B npode
Jerazalin M JiebyTanu3auun B NaGoparcpmiu.

Brixop rasa perasausy Vger 43 pacueTa nta | M* cHpore KoRjencara:

Vaer =-—f,“"~ 108, w?/n?, (VIL.2T)
Botxop raza ne6yTanusalu Vyes U3 pacyera Ha | M® cLiporo KOHAeHCaTa:
Vies =76 103, wd /. (VII.28)

Yoenwuoe conepsanpe Cy - B B razse cenapalluMl paccyuTalBaercd 1o ¢op-
myae (VIL.21)

VILG SHIHKO-XHMHHECKHE HCCHAETOBAHHY
CTABHNIBHOIO (AEBYTAHH3UPOBAHHOIO) KOHJEHCATA

Craupaprantvi MeTofamn ! onpenedsoress maoraoers (DOCT 3900—-47), dpak-
uuolnblll coeras ([OCT 2177—66), BaA3KoCTb NOPH  PaziHYOEX  TEMIEpaTypax
(TOCT 33—66), Temneparypa nomyrrenus ([QCT 5066—56), TeMnceparypa sacrbiba-
gus (FOCT 1583—73), comepanne ceptt (TOCT 1771—48),

Hecranpaprabivg MeTogamd ¥ onpele/aQT MONeKyIApHYIO Maccy, NOKa3aredb
NPEIOMIEHAR, COJCPKANHe napadbuia € VKASAHHMEM TEeMIepaT¥phl oro NJaBilends.

VI 16, OUEHKA WU3MEHEHH# $PAKIHOHHOIC COCTABA
AOBBIBAEMOTO CTABHMJIBHOTO KOHAEHCATA
B NMPOUECCE HCTOUEHHA 3AJIEXH
3mad KoJQMYecTBO BHUIAJAIHIero B MJ14aCTE CTAGHMBHOrO KOHREHCATa B 3aBHCH-

MOCTH 0T ClIHKelds JaBlews {IpH miactopofl reMnepatype) ¥ PpakuuoiA cocTas
xougencara (ne FOCT 2177—66), BLIeAeHnoro M3 ILTACTOBOTG rasa {(NPH NAYaILHOM

P rOCT, medrenpopyrTe. MeToau menwTamitt, M., Crangaprris, 1967,
2 ARANM3 HedTH M nedrenpogyrToB. M., TocTonTexHagaT, 196i.
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KonuvecmBo Boinadarn-
upeed & poacme cimadas-

Haep xOHGoRCEMA, 00 Yo
06T RUMERLURAEH, COTBPMAHUS

a 4 3 57 7 g7
Brixad mﬂa?em?almg, od %
L ] L 1

g sp 100 158 200 258 gy, krefomt

Puc, VII.23. HaMeHenne hpakuOHHOrO COCTARA KORLEHCATA
UPH CHRWKEHKE BMACTOROTO KABIEHHS.

{ — HoamuecTRO PHINafamuueTo B MlagTe cTAGANLHOTO Hol-
BEHCATA OT CLUMMeNHS nJdacToBoTo JapdeHuws; f -- KpHPan
PasrorKy cTalUapHOTO KOHCHCATS, oToOpanmnoro 1IpH Ha-
UHALAOM NAacTOROM JaRneddH; & — 1POTHO3HAaA KDHRAA
PAGHKH CTAOHABIOTG KOUACHCRTA NpR g, = 150 e/ ou?

NAACTOBOM ,IlaBJICHHH), OnpeRengnT QJpaKILHOH[I‘bIﬁ COCTAB KOHJISHCATA Ha Da3IguHux
PTanax CHHAEHHR JABNeHiHHA.

Tpumep. ZaCHCHMOCTR KOANIECTRA RRNCMACCGeS B Inacte cTa0HALHONe KoRZencarTa
OT cHMEeNHA ONACTONOTe NABMEHHA (onopefcMéHo IKCHCpHMenTalnHO Ha yrTaHoBke YIK}
nokadana ua pue. VI1L23, wpnran I, Ha kpwBoll 2 pasroiKy KewdondaTd Ope HaTalLHOM 17a-
CTORnM JARMETHH B KaUuccThe NRHMCRA NOKASAHL TEMITEPATYDPHLE 1IPEALIE DEKHDATHA KOHACH.
caTa II0 Mepe CHIXKEHHN 1.TacTaBoTo Zaracuu A 40 180, 150, 100 » 30 kre/cm?. 211 Opegens YoTa-
HOBJACHL CASAYIOVIHM odpasn.

Kok prano 1S pue, VI1L 23 (KpERad f), OpF gaefennn, kanpumep, 160 krefen® Koanmectno
REIMajAlWera B 1J30Te Kol JeHedTH cocTabnier 16,3 of, % ero noTeRIHanBROTO CONEDMAHNS,
CAacpuparennnio, DHXOM GpakyBf EMiGeHcata, HsRIEKACMOIO HY HCEP b COCTABE I'asd NpH
YEaZaHHOM TaRICNHE, cocTapuT 100 — 16,3 = 83,7 06, %, Tlo nepeceieHHIe opAMHATH, OPo-
XOASMMET uepes STV TOUKY (TOukd @), © KPHBaR PasrolKE (Kpubaw 2} HaXoflum, TT0 3T0T nPOnenT
COGTRETCTE ¥&T rpaku i, Rurnnancl npy texocparype 200 °C. Tauny Bic ofipasoM olpegennm
TCMUePATY PHEE NPCHENN BRIKHIALWS Ko AeHCaTa OPH APYTHX DNacTORBX Jalihe) HAX, YKa3aH-
HHX na puc. VIL 23,

3uaA Opcieds BREHIATEE KOHCICATa OPH PUIAHYHLMX RRACTORHY jGARJEHVAX, CIPOAT
KPHBYW Bro pastoHKH, B RagvectRe OPpumMepa La pHS. V11,23 (Epusun &) OokazaHa UporHoslan
KPHEZA RASCCHEM CTalRILporo Kougeincata mp# 100 xro/cu®. [porsosikic spsBRY DasFoHEEH
AAPHRTCOHIVIOT PPAKIMOHHEE CO0TAR KORASNCAT, oTipaNHOro IPH TeR 3e YOMORKAR comapa-
UHH, 9TC H BROCACHHLA M3 ry2a OPH NataflhHOM RAACTOROM MaRaewu® (kpupan f).



TJIABA VIII

MPOMBICJIOBO-TEO®PU3NUECKHE METO/bI
HCCIIEAOBAHHS TA30BblX CKBAXXUH

IlponmcnoBo-reodu3ygecKae METORH HCCACIOBANKA CKBAXHH B rasonol cpege —
OMH M3 OCHOBHBIX HCTOUHHKOB NOJIYYeHHA MHufOpMaliM O IJIACTC H TeXIMHYeCKOM
COCTOSIHHH CKBAXKIH Ha Mo0oit crajdd paspaloTky ragoBHX MecTopoxienuit B [TXT,

[TpoubicaoBo-reobrangeckde  MeTOAL  WCCRelOBaRMA — ONPERRROmUe  npH
HIVYCHHM U YTOUHENHH TreoJors#yecKore crpoennd sakeXn o [IXD, ouenke 3anacos
rasd, NPOAYKTHBHOCTH paspe’a o KONTPOJA 34 HCTOWMEHHEM MeCTOPONACHHA H
COCTOAINHEM CKEAXHH. C NOMOIbIG NPOMLICAOBO-reodH3HYECKHX  MCTOAOE NPO-
BOJATCA CJAGAYIGIGHC HCCNENOBANHI,

OnpetenfoTes NONOKCHNS Ta30HCHTANOro H ra30BONANOr0 KONTAKTOR H HX Ha-
MCIIGHHC BO Bpeseny B Ti30BLIX CKBAMMRAX,

Y1ouRAlores TAYGHHB 3aeranvs TNPOAYKTHBHLIX TJIACTOS, rasoRAcLINenRiHe
MOWHOCTH, ItOPHCTOCTE KOJMIEKTOPOB, a TAKKC ONeHHBACTCA TA30HACKINSNIOCTE [1po-
JYKTHBHLIX NJACTOR H ee H3MElelHe B Ipolecce pa3paboTKH.

Ouenkpaates AOGLBHEE BOSMOMHOCTH NPOAYKTHBHOIO pa3pesa, BLYIEASOTCH
rpamiust paSoTamugx HUTCPBANOBR H NPHGARKENHO OUPelslIsiaTes AeSHTH 3THX
HIITEPBANOB,

Kourpongpyeres spgekTisuoets pafor mo murescudHKangy Jo6bUH HOCte
ZoMOARHTeALIOH mepdopallHi, rHIPOPAIPEBa, COMAROKHCIOTHOR 00pafoTKH, B3pEIB-
HEIX pabor M Jap.

B nacrosimee Bpema napsay ¢ rasorupofdHAMHICCKHMH MCTOJAMH HCCNeloBa-
HAs B NCHCTBYIOMEX IA30BBIX CKBAMHHAX NPHMEHMOT CHEAYIOUe IPOMBICIOBO-TCO-
dusnICCREC MeTORLL: pajiHOARTHBHLHI kaporask (meHTpoHRLIH ramda-Eaporax HIK,
nefiTpor-ueiTponnniit kaporaxx HHEK, ramma-xaporax I'K; smmyieennil meftrpon-
gefiTpounnilt kapora HHHK), neSuromerpuio, Tepmomerpum u ap. llepeqncieniue
METORLI MCCTEAOBAHAS MOKHD HCIOIb30RAThE B OGCAMCHUEX M neolcasKerHbix CKBa-
HIAHAX, 3 HCKJTOUCHHeM JeGHTOMCTPHH, NEPCURCACHIEE METOAb TPHMEIHME o B TCX
CJy4aidx, KOIA BCKPLITHI NpoAYKTHBHA HHTepBAN nepeKPHT GOHTAIHBME TPYGaMI.

HeemoTps #a J0CTa10910 WHPOKOE NPHMEHSNHE NPOMBHCTOBO-TeOMHIHICCKHX Me-
TOAOB B AeHCTBYION{IX TA30BLIX CKBAMHIAX, 3TH MOTORL HAXOAATCH B CTALHH CTAHOB-
JeHHS H B UacTOAMICC BpeMf eme paspafaThiBAIOTCH H COBEpUICNCTBYHITCH,

YIIL1. PAJHOAKTHBHBIH KAPOTAXK

Hamuyue obcapuoil KoNoHRL, GoATaNHLIX TPYG # AP, B SKCIAVATALHOHHLIX raso-
BLIX CEBAXHHAX HE MO3BOJHET HCNOALAORATE MNINPOKO NPHMCHACKDIE B SypAnpixcd
CKBR¥HHAX BJeKTpuueckHe rentdusggecKie MeToInt HecdejoBamms, [MosroMy B 9KC-
NI yaTalHOHHKIX CKBaXWUAX rasoBmx mectopopenui # [MTXT, nmaxopmumxes moy
LABNERHEM, TPAMEHAIOT PARHOAKTHBHEH Kapotawx. [Ipd pan#oakTHBIIOM KapoTame
H3Y4AIOTCH KAK IPOCTPAHCTBCHHO-BpeMellde DAcOpefeIeHHe CCTECTBEHHEIX Dajuo-
AKTHBHEIX ReumCCTB B paspese CKBaXKHH, TAK # De3VJbTAaThl B3aHMOAeHCTBHA A7ep-
HOTO M3MYUCHHA € BemecTBOM FOPHEIX MODOL.

B npakTike Jo0H4YH ¥ DON3EMIOT0 XpalleHHs Tasa dawe ACNONL3YIOT CACRYI0-
mue MoJHbHKAAN PARHOAKTHRIONG KapoTaKa,

Crangoraphue (swefiTponsen ramuma-kaporax HIUK, nefitpoRRLET xaporax mo
rengoBbM  Heifrponay HHK-T, wefiTpouHEIA KapoTaX mno majpTermnoBHM HefiTpo-
nraMa HKT-HT),

Himnyapennte (aunyascHstil zefitpon-uefirporueit Kaporax MHHK, ssmyane-
nHH HelitponuLifi ravsma-xaporax MHTK, ramma-ramma-xaporax FPK).

[Ip# nefTponHOM KapoTame HIVIAIOT NPOLUCCCH 3aMemtends wmeltTpoHOB B pe-
3yJIpTaTe CTOMKIIOBENIHA HX ¢ ALPAMH H3yuaeMmol cpeidl, ¥ T4K Kak nagnyulllMMH 3a-
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MelTARINUME CcBOHCTaMH 00JaTaeT 41pa BOJopond, To nokazapusa HHK oupepens-
0TCH B OCIOBHOM| BORODOAOCOnCpmamies ropubix nopof. Ha nmokasauns HHEK
CYWECTBEHED BAMSET MPUCYTCTBRE B TOPNHIX NOPOJAX M B MAACTOBOM ATedIC Afep
HCKOTOPLIX 3JMCMCHTOB (XJIOpa, PefKOZeMETBHbX 3MEMENTOR U JAD.), HHTEHCHBHO IT0-
TROMAKILAX TEIJIOBHE TICATROMEL.

IMTpr HIK perserpapyercs BTOPHMHOE TaMMa-H3Jyuerne, BOZUHKAINCE B pe-
SYJNLTATe 3aXBaTa TEMNOBHX HCHTPONOB ANPaEMM CPERLI, OKPyXawwell MCTOUIONE,
loxazanus, xax 1 npg HHK, onpejensfores conepmxaniueM B Topoje fjep BOJOpoAa
H MONMONIARONEN WIeMeHToB ¢ Toit pazuulielt, uro rayOunnoets HI'K snime, a He-
NOJbLAVeMAs anapaTypa npone i Hanekaee, EereeTrennoe nalyuenne, PerucTpHpye-
Moe BEMecTe C BTOPHYHLIM TaMMa-H3NYICHHEM, CO3JACT NOMEXH MPH M3MepPCHHAX M
HHTEPIpeTalHy TOJVIeHNbIX Deay LTaToB.

TIpa HHEK uctounux neiitpoHoB — MajdoraGapaTHeNl yCKOPHTEN b, BEXOIANH
B KOMIJIEKT ANIaparypsl ¥ NO3BoAfomMA of6AydaTL uopory KpaTEORpeMEmHBIMH
MOTMHBIME TeRTDOHAEIMA UMNYIBCAMH, YACTOTA KOTOPLIX 34BHCHT OT MaPKH annapa-
ypet MHHK. B npoMexyTKax Memgy MMoVIbcaMmH Iopola ucHrpowamu me 06ay-
HAeTCH, YTO TO3BOJIICT H3YYHTh NPOUECE YMEeHBILER#N ILJOTHOCTH TIIOBLIX HeHTpo-
OB BO BPEMEHM H OUCHHUTL HeHTpouuwl mapamerTp KaK cpegHee Bpem: MH3HH TCIJI0-
BHX HelfiTpOHOB B Cpeie. .

[pn 'K per#icrpEPYIOT eCTeCTBEHAOR TAMMA-HIIYYEIHE BIOIb CTROJIA CKBAXKHALIE,
JcHOBHAR YACTh CTECTRENHOID H3JYueHHA CBAIAHA C SJICMCHTAMH, BXOIAWHKMH B MU~
HepadLHBIE cOCTAR CKeNeTa MOPOAL H LEeMEHTR, SJCMCHTAMH, COpOHPOBAHHBIME na
TOBEPXHOCTH YACTUIL, # OPTAMNYECKHMM BKAOHTENHAMH B ILIACTOBLIX BOJAX.

Ecod 5 peayJuTaTe SKCIEAYATANHE DDOMCXOJHT CMEHd TJACTOBLIX 4FeHTOR, TO
PACTBOpEHHEIE B HOBOM [IMACTOBOM &TeITC COMM PARMOAKTHBHLIX 37eMCHTOR, TONEB
B HIIyI'O ]"COXMMH'-ICCK}'}O CpC,ﬂ,Y, BWNAAAKT B QCa0K H ABJIAKGTCT llpli'-IlIJ[Oﬁ NOABRAR-
naa armomaduil [K 3raudteALEO TIpCBOCXOAAUIHR CCTCCTREHNOE ramMua-node. Iddext
VeHAHBAeTCT €O BpeMedeM, TdK KaK BHUIABIIMe B BAC 0CAJKA COJY NC BEHOCHTCA.
Huoras nosbiuennast PajHoaKTHBOOCTL OTMETACTCA B MECTaX 0GP A3oRAINIA MHHEDPATD-
HHX CATHIIMKOR 33 cueT codelt, cotepmamux Kanii. ITH aHoMandi o6LIHO HCHesaioT
Noche TIMATeJBI0R TPOMHBRA ckBaXarE Bogoil. Meromom 'K maymaloT M pacmpe-
JeNeHHCe HaJIVUSHHA PasdodKTHBIEX M30TONOR, 3dKAUNBACMMIX B CKBAKHHY WU He-
DOJB3YEMLIX B KadecTBe PCICNOB, YCTaHSBJIHBIeMHIX B IJACT € NOMOIGLIO CNelHaJb-
1Bt nepdopaTopoB U CIYRAUMX ANAA TOUNOA NPHBRSKH Pe3yALTATOB NOCHelYIOUHX
geenenoranni,

TIpu T'K #3y4aT pesyabTaThl B3aHMOSCHCTEHA CPeiEl ¢ FaMMA-H3IyieHHem OT
crelHalploro ACTOUlNKA, MOMGINAEMOTo B cKBAKEnHRA npudop, OCHOBHOE CROACTEO,
OTpEIeNdIomee NOKA3amHa Metosa, — mnornoers, I'I'K gmeer HanweHbInyo rayfun-
nocTh M3 BCCX MeTonoB PK, uTo aseT BO3MOMKIUOCTE H3YUMTh IAOTHOCTHLIE 3BeKTH,
BHIZHIBAeMLIe HADVIIeHHAME B ofcanymX TpyGax H B UEMENTe, a TAKMKe oUEmHTh [LIOT-
HOCTE BEeINECTBA, NAXOAANETOcH MeXK1y HCIOMHHKOM H HHIZKATOPOM.

PamsuoaxTusnbill kaporaX B rasoBLiX CKBAKHHaX INPOBOAHTCH JJA YTOUHeHHSA
JHMTOJNOTHYECKON XAPAKTCPHCTHKH TOPOJ, BHICIERHS KOJJIGKTOPOB, YCTAHOBJIEHMS
H NPOCACKHBAHHA KOUTAKTOB rad—HedTk, ras—Bojia, KONTPOJAS 2a TeXHHTCCKHM
COCTOAHAeM CEBAMHH # Af.

V1L 1.1. MIpogenenre paiKoAKTHBHOTO KapoTtaka

[Tpu nDpoBesenuy HeodepoBaliMfl # HHTEPIPETANHY TMONYYeHHDIX JHATPAMM HIH
UHGPOBEX  SUadelHH  M3MEPRCMOTO NapameTpa IeoGXomHMO  PYKOBOSCTBOBATHCH
¢«Texangeckolt HUCTpYRUH#CH mo nposeacHiio reodusuueck#x paboT B rasoBbX CKEA-
KAHaxs, DTH HCCACHAOBANHA NPOBOASTCA B OCHOBHOM NIPH Homomu cuapaza PKM-4
¢ HADPYXHEIM IHameTpoM | 42 MM, BLINyCKaeMLIM OTEUECTBCHHOH IPOMDIILIEH-
HOCTLIO.

Jns nposeagmn pajHOAKTHBHOTO KADOTAXE HeoGXOAHMO TMOJIOTOBHTL Ia30BLE
ciBaxuibr, Bannax $odTanHux TPY6 I0/IKCH GHTH lie MCIICE deM fa 2 M BLIIC HeeTe-
AyeMOro WIITepBana. JMaMer) NPOXORHOTO cedeHHS Tpve Aodmen OHTe Ra 15 My
Goablne AHaMeTpa rAyGHINOTO CHaPAjA #@ Tpy3oB. [lepen meciejoBanHes CKBAKHHY
HYXHO NpomatnogupoBath. Heofxopymo BHOpaTh W@aSnoR ¢ JigaMeTpoM HAa 2 MM
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BoNbIue KHaMeTpa CUYCKAeMoro riyOHiHOTC cHapaiad, 3 ¢ RJHHON — He MeHBIIe ero
JTH KL,

151 npoBeieHHA H3MCPENHH NakIONHYIG CTpeny YCTAHABAHBAIOT ¥ CKBAMKHHLI
Tax, gTOGLI OTBEC BEPXHCETO PONNKA COBMALA] ¢ NCHTPOM BepXHero IIaHLia apMaTypi.
Ha wmxnem oceoBallMg cTpelnl yeranasARBaT SA0K-6adaHC C JaTUIHEOM TIySHHE,
Kaporasmuii kadedh C NOARCMOMKA, YCTAHOBJEHHOIO H& paccToSHHH 25—30 u o
CTPeNIH, 33BOIAT Yeped Nanpasisauyl Bepxmif v wmkyul pongku. llocde cogmue-
HHEA CHAPANA C IPY3aMH ¢ Kalegem CHApAJ BCTABJIAKT B AyGpHKATOP, 3aTeM HaReBaloT
Ha Kafedh pe3NHOBYIO TallKy o BBHIUMBRIGT ce B KOPIYC CATbHHKA.

B 3aBaCHMOCTH OT KOHCTPYKIAH JXyOPHEATODA, B 9ACTHOCTH CaJbHHKOBOIG YCT-
poficTBa, CIVCK CHAPARKA C FPY3aMH B IYGPHKATOP MOMCHO IDOBECTH HECKOIbKO HHade:
TaK, KaK Ipd mpoBedeiny feCHTOMETPHH H TepMOMETPHH B rasoBoll cpesie noj Goan-
M JasieRyes. [Ipalop CoycKamoT clIeiyiowuy oSpason.

3aKpHBAMT KOPEHHYI0 34ABHXKKY H BLIKMIHYIO JHITOC.

OTkpLiBaioT BONTHAL H CTPABIMBAIOT rag m3 mepxuefl wact# apmatypw.’]

Cuamaior 6ydepruil Koanax,

[Mopcoefiunsar K PIVOHATIOMY CHAPRAY KoETEHIED ¢ HeliTpoHHLIM HCTOYITHKOM.

TMopramaior Mefelxoll wig CneldalblWMH KpauaMH JyOpHKATOP CO CHapEI0M
H 34KpendisiaT ero 3a Bepxnnil duanen gonurassofl apmartypH, [ToACOEAHBSIGT K KOp-
aycy Ay6pHKaTopa MaHOMETP,

MepilciHo OTEpLIBAIOT KOPERRYIQ 3aIBHEKKY, KOUTPOJIMPYS NPH 3TOM DPOIECe
HapacTaHdd Aasdennn B JVOpHKATOpe.

Cnyexaror npufiop B CKBaXKHHY. [Ip# CPABHHTENLHO BBICOKMX JMABJICIMAX AJs
of/crgenis Cuycka mpHbopa M coKpawgelia AJHHL Jy6pHKAaTopa B Ipoliecce enycKa
CHAPAAA CRBAKHHY NpOAYBAIOT 4Yepes 3aTpyORoe NPOCTPAHCTBD NPH MAKCHMAILIO
JOTYCTHMOM feGire.

He ponyckamTess peskde CIYCKO-NORBCMHBIE OTepalud  (ocTanoBKa, CHYCK,
nolseM npHGOpa), Re DekoMeNIyeTcA Aaibuefuri Cnyvex npudopa, ecan 0o HCHIBECT-
Ttolt pxunne crapAj TPYAHO UPCXOLHT 0O CTBOJY.

TIpy moabesme ravouEIOre npasopa 1o 10—20 M HCMOABAVIOT TOLREMIHK, 3aTeM,
KOUTPONMHPYA HATAXKY KaGoid, CHapAJ BTATHRAIT B KOPIVC JYGpHEATOpa BPyUIIyiG
J0 yIopa BepxHero KOHIA IPy30B B J¥ODHKATOPE.

3AKPLIBAGT KOPENNIVIo 34JBMEKY, CTPaBJUBAIGT jaBjeiye B AVOpHEarope X0 |

arMocdepROTC ¥ CRHMAaRT AyOpakarop. OTBHHIHBAIOT ralixy YIJIOTUHTENRHOTO YCT-
polieTBA M BRITATHBAIGT CHAPAL # IPY3H H3 Kopnyca MyGpHEaTOpa.

Eecnz pafora B CKBaMHHe NPOBOIHTCA € BEIXOIOM IIYSHHROTO CHapajga HS doil-
TANIEX TPYO, To GaimMak TpyS aommen OHTh 000pYAOBAH BOpOHKON, o6iervaroumeft
o6paTHLA BrOX TYGHINOrD cHApAXA B poHTANUHE TpyOLL.

VIiI1.1.2. Hrrepnpetauns pesyistatoe PK ckeaxus

Hnpopmanus, noayyelunas p pesyabTate npobefenksa PK B mpouecce paspaGorku
npd BO3MOXKIOCTH NPoBeleHHA TAKHMX HCC/CIOBAHHA B BKCOIYaTAlMOUWBIX CKBAXH-
HaX, TO3BOJSTET YTounurh XapaKrep CEASH MeX]y OTIEALHLHIMH NapaMeTpaMH IPo-
AYKTHBHOTO Paspesa, JIOCTOBEPIIOCTh NOJYYEHHBIX Pe3yILTATOR 3ABHCHT OT ApaBilb-
HOTO BHIGOpA AAS PACCMATRHBABMOTO PA3pesa PaidoaKTHBROIO MeTofa, OT cBolcrs
TMOpHCTOR CPejkl B TeXHHYECKOH XapaKTePHCTHKH HCIONB3yeMblX nprGopoB ¥ obopy-
Dopaiis.

OI'IPEH.EJ'I EHHE rA30HACHIINEHHOCTH MAACTa

JIA npaBAIRHOTO ONpClefledds TeKyuel TIazonachlmeniocTH NPOIVKTHBHOTO
paspesa HeoOXoMHMO VUHTHIBATh UYBCTBHTEJRHOCTEL BHIGDANTIOr0 METORA K HCKaMako-
mHM PAKTOPAM, KdK, HRANPHMEP; IKCURUTPHUUOCTL 00Cainol KOJOHHDLI, H3MeHEHHE
MOPHCTOCTH, BAHANME NATOJNOTHM, X4pPAKTCP H3MeHeHHA Ta30laCHUIEHHOCTH MO Pas-
pesy, HOTPEILHOCTh H3MepeRHA H Ap.
oy I KowuTpodd 3a paspaboTkol YCJAOBHO DPHIIATO DasinyaTh HAuadbHYIO, TEKY-
YYI0, KPHTHUCCKO-MUHAMANBHYIO, TIpH 'KOTOPoll H3 MIACTA ewme HE NOCTYIAIT ras M
BOA2, H OCTATOUIVIG TA30HACHNNERROCTh. :
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Hmecres HecKodbEp €nocoloB OUeRKH Ta30HACHLIEHHOCTH 110 1aNHKM CTaLHOHA] .
HLIX MMIYJABCHBIX HEHTPOUIEIX METOJOB, OCHOBAHHHIX HA CPABHUTEThHO MAJOM BOAQ-
pojoconepXKANKHHE TAS0HOCHBIX IJACTOB }3-3a Hi3Kol nioTnocTy rasa. JlocToRepIOCTE
OHCHKH Ta30HACLHNEHHOCTH SABACHT OT CTCNCHH pacdopMHPOBAIKST 301K ODOIHKIOBE-
uus GaanLTparta B Iaacre. [TasonachinellocTh 0 Pesy/ibTATAM CTaLHOHADIHX leli-
TPOHUEX METOUOB OIpefeNsered HeCKONBKHMH CroCco6ani.

I. Cnocof onopwHX rop#3cHTOR, COBNAKAIGINAX N0 MOPHCTOCTH C HCCIERVeMDLIM
naactoM. [agoHachiennocTh ONSHWRAOT 110 PesyjabTaTaM HaMepeHnH OfHHM 30THI0M
HI'K no 3aBHcHMOCTH;

g = [ (K, (VIIL1y

rie gr = (Fy — I)/lfy — fy) — mpoitnoli  pastocTHmii napamerp; [/, — 3HAEUENHB
HTK B unacte ¢ HeMaBecTHHM NacumeHueM; [, [, — nokazarenp HI'K uporuae
NJIacTOB TAKOM e MOpPHCTOCTH, RO ¢ rasonackH-

wemocrsio Kr, paBmoit 0,95 w 0, coorBer-  af | ]

CTBCIIHO. g0 1A
3apHcuMOCTR,Y ' BHpaXensas  dopuynof /

(VIIL.1), re McnseTcA B JHANASQIE HM3MeHe-

nuf noprcroctH 16—30% # cnabo 3aBHCHT OT /

ATHBELE 30HAA. [ ee BuA e BAAACT MOIMHOCTE  4f '

HCTOWHHKA, €CHH HIMepeHHA NPOBORATCA B Ipe- ’ /
medax AEnelHOCTH anmaparyprl. R &
Haa pasnesdi po 100 Erc/em® saprcH- - /

" Lt A

wocTs  gr=f (Kr) Xopollo  anmpoKCHME-
PYETCA ¥paBHEeHHEM
g = —0,771g K, = —0,771g (1 — Ky). /
(VII1.2)
a9 86 K

= pasresnd ceome 100 krefem?, meof-
XOAHMO VYHTHRATL SKBUBANEHTHOE BOAGPONO-
COTepIKaTIHe rasa.

gr =—0,77 lg (KB +

620K, )
p]'[ T ’

Puc, VIIL1. 3aBucHMOCTB GOTHOCH-
TeMLHEIX DAIHOCTHEIN DapaMeTpng AJ
(VIII.3) OF KoIPPUIHENTa TI0HACHINEHAOLTH
roaneKTOpaR K
rie K, — kosbbuument BOAOHACEIIEHHO

CTH NOP.

l'[op pIHCALNHOMY cnocofy K oletuBaered CGIyImAM obpasom,

Ha xaporaxiuol xparpamse NPoBOJATCA B AHHHH, COOTECTCTAYIOMNE YPOBHAM
uuteHeuBHoCTH fy # Iy,

3areM watepBan f,—I, no onopuoil (Sasosoil) xpusoit KanuGpyercA B Beluuid-
max Kr.

Tpefiopauns 0 paBeRCTRE MOPHCTOCTH ¥ HBYYABMBIX # ONOPHLIX ILTACTOB He BCCTla
MO0 cobaTIGeTH Touno. ToylnoeThk Onenki NOBLIIASTCA TyTesm 6ojec AeTalbHOH pas-
GHBKH, H3YTaeMOro pPaspesa.

11, Crno¢cof ra3oHOCHOre W TIHEMCTOTO ONOPHBIX IJACTOB NpHMEHAETCd, KOIAa
NOPHCTOCTE ONOPHOTO MIACTA HE COBIAAAET C NOPHCTOCTBIC H3YUACMOIQ WIITEPBAIA
paspeaa. 3a OUOPNBHT npRIMMAETCH JoGof IPONJNACTOK ¢ NOPHCTORTBIO &\, T430HACH-

WeHNnoeToi0 KL, XapaKTcpusyiomuiics BropuuntiM ramma-nanyuennem [l ITapa-
MCTP g; MJIS OUEHKH rasoHachlmeH#oCTH Kr onpejesercsd 0o gopmyie

i
g = g __!?_!E , (VIIL4)

rae g — Apofinof pasuocTHblil napaverp KAA CIyuan K.= K.

Ha pue. VIIL1 mogazana sappensocts A ot Kr.

Fpumep. OnennTs KOBANTHCHT rasoHacHUEHEOCTH Krn MAACTE: © HCXONHWMY TAHHLMH
PH: I == 14 250 Manir/mHH, ,’0 = G200} ummo/MAH, EosbduIHeHT NOpHCTOCTH kn = 0,22, Quop-
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HULll RRACT WMCOT CHCAY NG JaHRbe: K; - 0,72, .I‘\':I — 075, J;— = 12 600 wwir/mun, q;.::'

= 0,370 (Toura A).
{14250 — 6 200) _
Torga gr = ('1'26%—-*620_{» -0,37 = 0,465,

AR xoToporo K = 0,78 {Toyxa B).

IIT. Croco6 BoopoIHOTO HEEKCA OCHOBAH HA KOMIUIEKCIOM YueTe BOXODOA0~
COflepKABHA NOPOL H Hd NPEANOAOMCHHE O CYMIECTBOBAHNH YHHBEDCATLHON 34BHCH-

MOCTH BHIA:
Ie==f(V3), (VII1.5)
rAe Vg — 0fney BOARL B efitndle o6TeMa Nopogs (BOLOPOINLI HEAEKC).

-

Puc. VINL2, Homarpamma Jad nopegeqeHnsT Tas0MACBIGEHHOCTH
TEPPHTEHHLIX KOAIEKTODNE

Benwudna Vi, npuOauKenHo onpejensieres o Gopuye
620
P

Thg oV — collepaalie BOJAM B MAHUNCTOM MaTepuale HOPofbl; Vey — B lEKQTo-
PRIX CRYYAAX MOMHO OUPelEINTh KQK PAsHMIY OTKPHTOR H ckelleTHOH NopHCTOCTH;
& — onpelodsior #3 auangsa cBusH fy = f (kg 4 @Vyy) 0O 3a8820M0  BOXOTIOCHAIM
nxnacraM. Jas 3Tore HSynacTes Incuepcdd censYd S? NpH DAsANNEIX . 3a HCTHITIOE ¢
NPHEHMACTCH TO, NPH KOTOPOM S? MuUHMAAb10, kg B K; — ONPEICNSIOTes 110 9NeK-
TPHYeCKOMY KapoTaxy. PesyJLTaThl pacyeToB V), BHPAXKAIOTCH B BMIE HOMOTPAMMEL,
nprpegen#oll ma pac. VII1.2. 3raverna HITK nbuBegens K eRHHMM YCIOBHAM NPH
NOMOmH JIBOMHOTO DA3TOCTHOTO napamerpa, SaBHCHMOCT: [ = F(V.} mocTpoena
LA MAECTOB € PasfHYnwM COfepHaniex KapSoHATIIoro MartcpHaaa. Homorpamma
yAoGra i A8 KoppeasuMonHol o6pafoTkh speMcrIniIX damepor 1ITK,
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VB =kgKy -

EpKr + aVrn, (VII1.g)

IV. Meron 1By songos HIK. Dror MeToq Henoqas3yercd A7 BLITEJCHHS raso-
HECHILEHIBIA NIACTOB ¢ H3BeCTHBIM Ia30COREDIKAHHEM. TOYHOCTE MEeTofa HEBMCOKa
H TOSTOMY 1M CAeIVeT NOJL30BATLCH, koraa K > B0% . Masoracsuncniocts Kr ole-
NHBAETCH N0 PpasioctH aHomalHi HIEK, 2aperscTpHpOBAHHLIX 301AAMH GOMLIIOTD
(70 em) # magoro (35 e} pasmepa, AnmapaTypa Tapapyercd B oRHopodHoH cpeae, na-
mpHMeP B Boje, T. e, Pe3VIhTATH OOHIATEJNLHO JoMKHE OHTbL 3aDETHCTHHPOBAHEL
b yeraokunx efmmniax, Kpuswe HEOK, saperserpuaporanstie qpyMa 30H7aMH, IpH KO-
NHPOBKE COBMEIAIGTCA N0 INIacTaM, NOPH KOTODHIX HE CONEPIKAT a3, HalpHmep 1o
MOIHBIM gHTEpPBAIaM TIKH. [asomocHnle maactwt ¢ Kr o> 50% BoimelfioTca no npH-
pamemiay nokasasnfi HI'K-70 mag HCK-35.

[Ipipaulennyie IPONOPUHOHANLHG Ta30NACKIICHIOCTH M OleHMBaeTed no GOp-

MyJe
AF=Aln{1—Ky), (VIILT)

rae A — gosdibmipienT, onpenedsembiil OULITHLIM OyTeM.

Hangeii MeTOR npHMERAETCST OOBIYHO JJIA KaueCTBenyoOH oLeHKH Ta3onachbl-
MEHHOCTH, KOTOpasd jocTarouna npH  onpexencnnd TBY wau ofeopnmpmuxcs
nJaaCTOB.

Ha pue. VIII.3 noxazanst peay/JeTaThl MsMepeHdl JABYMS 3007amMi B BLICOKO-
CepHHCTRX OTNMONKeHnsax B nyrTeppanme 2030—2025 a u B noposdx ¢ BLICOKHM OT-
HOCHTENLHBIM ConporMeaeHaeM- Hirrepean 21302180 u  nean3s  0dHO3HAYNO
oxapaxfepuzoBaTe ¢ DhK3, no ou nerde pasaeddcres no NONOMMTEALIBIM NpH-
pameHHnM Ha AMArpammax geyx sounos HTK, ma ray6une 2173 m naxomrres [BEK.

CazowacshimgHHOCTs K mo pesyactataM HHK wmoxuo onpefendts NMecKOJbKHMH
MCTOJAMH, 9acTh KOTOPLIX anaNorHusa CTALAOHAPHEM MCI0JaM (0NODHBIX ropusoR-
TOB HA ONNICH 3ajepikKe, ABYX 3ajeDpxkax o jp.). Oazako paubojec nageCoobpasHo
HCMOAL3GBATE METOAM, B KQTOPLIX peafusvercd ocuoBHOe gocropucTBo MITK — Bos-
MOKHOCTE OLEHHBATE Cpeliee BPCMS MM3HH TeNJOBHI REHTPOHOB B CPeie.

Crocof oMOpHHIX N1aCTOB ofHiakoBoll mopHeTocTH. Cympocts cnocofa 3akmio-
yaeTcs B TOM, 9TO IAA NOPGA, COTEPHAMBX a2 W BOLY. CPEANCE BPCMA KHSIH TCIIO-
BBIX TeliTponon ompenendeTCs Kak:

| V' —fn. kil knKr
. Mo e g PO VIIIL.8
Tun Tex + Tn + U ( )

TAe Tpn — Cpeanec Bpems MM3NMH TeNMOBLIX HeHTPOHOB B H3YYACMOM INIACTC; Tews
Tg, Tr — TO ¥e, LA CKelleTa MOPOIH, BOAL # Td3a COOTBETCTBEHNO.

Ecay B paspese MMCOTCH ONOPHBIC TLIACTH CIMHAKOROH IOPHCTOCTH € ny.JeBoi
W H3BeCTHol Ta3oHACHLICHHOCTLH, TO

| 1
Krx Tx - Te. hy—tpy o
Kron = : 1.9
Kr, on 1 _ 1 b on =~ b’ (VI
T, o Tr.

rfie Tp% T, oe ¥ oon — COOTBETCTBEHHO 3HAUCHUSA CPejHETO BPCMEHH JKA3HE TCIJOBLIX
NeRTPOHOB B H3YMACMOM TJIacTe, B NOJHOCTLE BOJONACLINEHNOM TJacTe T TOH MKe
MOPHCTOCTRIO H B MAKCHMAIBNO Ta30HACHUIEHHOM MIACTE ¢ H3BECTHEM Ky hy, ho. 1
Ao, o — BEJAMUHHH, 0OPATHEE Ty, Tn.m. To. on-

Ecid B paspese OTCYTLTBYIGT ONOPHEE ITACTh, HEOGXONAMO HCNMOJL30BATE HHBIC
cnocofint guTepnperanay. Hanpumep, B cly4ae eClH DOPHETOUTE MOPOAH KOppedaH-
PYeTCT ¢ rAHHMCTOCTDLIY, ¥TO BOTPEUAcTCS 1A NPAKTUKE J0BOABHO YACTO, T0¢ MOMKHG
cunTath, yro npy MHHK onpelensiercs cymmapHuii 06tem BObt H T[JAHHHCTOTO
MaTepnaaa, B KOTOPOM BPEMA KH3HH TENJIOBHX HelTPONOR NPHMEpHO OARNAKOBO
¢ Bodof,

B sToM clyvae rasonacohuctiiocth mIacTa ONMpefensercd 03 cooTROMCHHS

?\. '*—;\. k
Kpe = " han hnoon g VI11.10)
r An,on-—?pon  Rnx feor (
THe &, on, Rrx — OTKPLITas MOPHCTOCTE OTNOPHOTO H M3YWAEMOTO NJIACTOB.
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Puc. VI3, IIpuMep BRuicAeHAf TASOMACHILEHIILIN MACTOR MeTGIOM IBYX
r

sonpos HIK.

Jona: a — HIK-70; 6§ — HIK-35, Mevom

! — HI'K: i — BK3: f--

raspHocHER Kennekrop; 2 — TAWNA; & — DAACTH ¢ BHCOKHM OTHOCHTENE-

HEM CONDOTHBJAEHHEM;

4 — BOOOHOCHBIN DNecaiHMK;

5 — naoTHWi nnacT

V. Cnocol onpejlenesns rasoHaCBUUCHHocTH mo Komntexey UHK — gaporaxk
NOPHCTOCTH. JTOT CocoS OCHOBAN Ha CPABHCHEH BPeMERH JKMSHH TEINIOBHIX NeATpO-
IOB H NMOPHCTOCTH, COPCACACHHOW APYTHM Meronom (nanpumep, no HIK), Mas we-
TAHBHCTRIY TasQUacHUCHARX I0poL

by =(l—Ry)A. -1k kD (VIIT.11)

B "R

rie Kj — sxBuBajienTunR XosGGEIMCHT BOKOHACKTIEUROCTH, Onpelelaemsiil To dop-
MyJie
- 620 620
K,’a:Kn(l———m-)-{-—. C(VIILI)
P P

Tlpx mrepnperaliy HCNOALEYIOT PESYIALTATLL ONpEReNernns £y H A 10 BCOM npo-
HANACMLIM OJACTAM [PA3pCsa, He3dBHCHMO OT pXx NaCRHOEHIIOCTH,

KoHTpoab 33 H3MEHEHHEM razoHACHEN(EHHOCTH
B Mpoecce pazpagoTKu

Onpe #3 OCHOBUEIX BONPOCOR KOHTPOJNR 32 pa3paSOTEON MeCIODOMICHHE H
ITXI" — yeranos/icHKe daxta 0SBOANEHMS TpPOXYKTHBHHX JJIACTOB, 7I0STOMY B Te-
UeHMEe BCErG NIEPHOAE BKCIJIYATALHH HCOOXONMMG NPOBOMNTE CHCTCMATHYECKHE [a-
GMICACIHA 38 H3MEHEIHCM TA30HACLIUSHHOCTY [I4CTOR W NepeMemeliHeM NOJoMKeIrHs
rasoroagnore Konrakrta {(FBK).

Texymee nogoxenue [BK #eotxognmo anpegenats yme nocne oropa 1% zana-
cop rasa B mepmok Ol # pasueliied TpoMucHHOR 3KcIVIVaTalmi,

Jas onpepencHrs wamenenuns COOTHOWeHAsf BONOPOIOCOAEpIamus B ILIACTE,
CiefoBatelbno, HSMEneRHS COCTARA MIACTOBOIO ATeHTA B KOJIEKTODE MpHMEHTeTCs
PaiHOAKTHEHLI KAPOTAM, 3akl0ucHre 06 M3MellenuH rasONACHIEHHOCTH TeAl0T Ha
OCHOBAIWH COMOCTaBACHHA Bp(’.M(’.HHI;IX H3Mepenpit pAIMOAKTHBHEIME METOXaMM, HC-
TOB2YA B OCIOBIIOM cTallHoHapHLle MeTogll (HTK w HHK-T). Onrako npu snauntels-
HOH TAHTH3AUHH T30HACLINENHOTO NRACTA, MAHSPANM3ALKA TIVIACTOBLIEX DOX CBHIIE
50°r/n u gapneunax cerune 200 krefen? paspemamaneii cnocoGmoCTH NEPCYHCAEHRBIX
METODB HeJOCTATOMHO. B aTeM ciyuae UEOSXomMMO NpOBOAHTh H3mepenud € MO-
MOITEBI0 HMIYARCHEX METONOB KAapoTaiKa.

Ouenka H3MENRTMH TA30UACLINEREOCTH [o BPCMENNEINM 3aMCDAM TelTpOHIbMA
METORAMH CBOJMTCA K COTIOCTABMEHHIO M NMPHBeNeau0 NOCKeAYIOMMX JHATPAMM K Ha-
yann#ol, CHATOH TCNOEPENCTBERHO NOCHe UeMarTaka CKBAZKHH.

TIpd MPOBCICIIHH BPEMRIHEIX HCCTEN0BAlNY 11e06X0MMD BLINORHATD CHEVICULEeE.

3amepL B 01HOH # TOM XKe CKBAXKHIIE CCHYET OCYINECTRIATE NPHOOPAMK H HOTOY-
HHKAMM H3J0yueduil ONHOTO THNA ¥ NPH OAHHAKOBHX peumax, FTANORHD YA IPHGOPLL
nepel, KaAIBM HeCIeloBARHeM.

B murepBall H3MepeHHR ROMKNLI 6HITh BRIGuent NAACTH C HeHIMEIIOH XApaK-
TepHCTHEGH.

Bropoit samep nocie GonoBore A0JBKET PoBoATLCA uepes |—3 cvT., BpeMd Kax-
IOro MOCHEAYIOMETo $aMepa A0JEKIO 6LITL B 2—3 pasa Gosblie BpeMeHM npCHBILY-
Wero 3amepa.

MetoEa XKoppeniHOREOrC CONOCTABNS,) s paBroBpeMeInEx 3aMepor HK ceo-
IHTCH K CACAYIGIEMY.

Hna gapoll mapu aaMepos (TRPBOTO # OXHOTE H3 NOCACAYIOMHAX) CTPORTCH KOpP-
pensmioHHEIA TpadHK, rae 3a aGCHECCY NPHEEMAIGTCA JaHHHE OLHOTD 3amMepa, 34
OpMHHATY — BTOPOrO 3amepa. MeX7y MOKasartennMu STHX ABYX 3aMepoB B OJIACTAX
C HCH3MEHHBIMH X3DAKTePHCTHKAMH CYMICCTRYCT CBA3SL, ONHCHBAEMAR YpaBHEHHeM

fi=alj+b.v, (VIII.13)

rAe 0. b — mapamerpnl paMoll perpeccHH; V; — OTKAONEHHe, BLISBAallde NOME-
XaMH PAIHTHOTO POJA, B TOM YHCHE H H3MENCHEeM RACLINeHHOCTH; [}, /] — MoKasa-
HUS HEHTPONHEIX MCTOROB HA TePROM H BTOPGM gamepax { = 1, 2, ..., n (n — YACIO
IIACTOB).
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HCHO.HI)SYH MCTO] TAHMeHBIIMX KBIIPATOB, PaccgyTHBAEM HapaMEprI a i b:
-l r ul o wl LA
AR NN
- _;-';2—“# >
T -2 )
’ 1 s LI 2 —y "
DY L= Y)Y
b= - — = . {VIII.14)
Ay —ad (1)
DANF 4y
3areM NOoACOIATHBAKT Cpenhee KBaﬂpaTH'—IeCKOB OTKJORERAS TOURK, ONpeheIaeMoe

H3 COOTHODIEIHA
: LV
| Oy = T (VIIL.15)

n-—2"

43

Brimie o gixe cpemiedl Nmirgn #a paccrosunn 20 1waK 30 (B 3aBHCHMOCTE oT Tpe-
GyeMoH BRaledKHOCTH BBINENeN#f IJacToB) NMPOBOAAT cie ape Juisnl, LCIH TOUKH
JoHKaTed B NONOCE MEXKIY ITHMH JHHMAME, CUHTAKYT, uTO HACHIICHHE MJIACTOR MEKIY
COMOCTARIACMBIMH 3AMEDAMHE He H3MCHHIOCE.

Touku. pacmoXaraimgecs Bble # HHKe ToJocHl 20 {30), NOMOTAKIT BEUGTHTH
nAdacThl, H3IMEHWBIME CBOe HACHINIeRHe,

IpyutHoil H3MeHEHHST BOJOPOROCOACPIKAHEA B MIACTE-KOJJNCKTOPC MOMCT GHITH
crepyomes,

PacgopmupoBarpe GHILTPaTs GYPOBOTO PACTROpA (YMCHBIIEHHE BOJOPOANCOIER-
JKAHNS, COOTBETCTRYIOMEE ¥BeJNUeHHio NoKa3anull HefiTporHEH TaMMa-aKTHEHOCTH).

Breypenye NIacToBOR Bojkt B Ma30HACKHIEHILH miacT (YMEHbIICHHE NOKa3aini),

YMenpieHde IOTHOCTH BOJOPOAOCONCPIKAHIA a-3a 2aMCTION BLIpafoTaHIOCTH
sanewed (najeHHe NIACTOBOTO JABMeHIf), CONMPOBOMIANTIIECCH YReaddeHHeM arno-
smadait HI'K.

Taknm ofpasoM, OTEIOHCHHE OTAGARILIX NOKazaTench BTOPHUTIOTO IAMMA-HaLY-
UeHHA [0 NJACTAM OT JHHHH DerpeccMl, NOCTROCHUH N0 3aHCIOMO HenmpOornHIgeMEM
NpontacTkay (HUTCPBal I0BepHTEMARNONH BepOATHOCTH t=20), 0INO3HAYHO CBHIETENh-
CTBYeT 00 H3MeHenHH rasoHaCcLINEHIOCTH H, B YacTioCTH, of 00BOAHEHHE NPORVKTHB-
HOTG TJTacTa.

HecxosKo mUOH NOAXON X BLIeJeHMI0 00BOJHMBIIHXCH TPONNACTKOB LIS [A30-
HACHIEHHLIX TJACTOB € BHCOKHM BOJOPOIOCOICD MAREEM, nOYCIORIEIIRM BHICOKEMH
IJIACTOBRIMA AaBJeHHaMKE. Bojosactnuennble 0MACThH B IPOAYKTHBHOM paspese MOXIIO
BRIIEAHTE, ANaIdsHPys QOpMY 3aBHCHMOCTH CUAJ4 ONOTHOCTH TEIVIOBLIX LEHTPOIIOB,
oraexennnix MHHK,

Taxny ofpasod, yerauoanenue FBK CROIMTEN K onpelcneHui TPARHIEE PEIKOTO
HIMEHeHNA BOJOPONOCOICPKAHEA B paspesde CRBAKUNHL.

Konrpoan sa noaoxerteym FBK peRoOMeHYeTCH DpoOBOIKRTS B3 CACAYVIOILHE MECTO-
postelHAX,

Ha KpyDumxX MECTOPOXKIACHMAX Ueped CHCTEMY HabmMioaTeJLHLIX CKEAXHH, He-
nephopHPOBANHEIX IPOTHE HCCedYCMLiX HHTCpRalos. Onpelenenie nagalbHo, Te-
KymeH H ocratouHoA rasonachIneHHOCTH NOZBOIAET ONeHHTh COCTOAHKE O0BOAHEHIA
LIacToB, 66beM BOALL, BHENPHBIICICA B 3a1eKDb, H gp.

B HeKOTOpHX CIyuasx, B WAaCTHOCTH, Ha FASOBRX MECTOPOMICHHAX ¢ GORLIIHMA
3anacam¥ (nopsika 20—50 mapa. »*) Bpemerunie Heene oBATHA HeHTPOIIHEMI METO-
HaMy NPOBOJATCA HCKJIOYHTENRHO B IKCONYATAMOHHDIX CKpAMuHax depes gornrai-
HElg TpYOLL

KOHT‘DO«‘IB 334 TeXHHYecKHM COCTOSHHEM CKBAMAH

Bonpochl, BOSRHKAOmIe TPH KOUTPOAC 33 TEXIIHYECKHM COCTOAHHEM SKCIJya-
TANHOHHLIX rasoBBIX CKBaKMI, CBA3aHLT B OCHOBHOM ¢ ouenkol kaucerBa LeMeHTHpO-
BATMA OOCATHLIX KOJONE (CTencHDb NAfekNocTH H3OJAUHH TJ3CTOB ¥ TepMeTHIHOCTh
3aTPYGHOrO JTPOCTPAICTRA, SANOJHEHROFD UEMEHTHHIM PAacrBOpOM).

HauBonee tunuynsie pedertit, npHBOpAME K aBapuiiybiM CHTYALHAM TpH
SKCIIVATAUMH CKBaXKHH, CIelyiouHe.
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QnuoCTOPOHHEE PACTIPENOICHHe IeMeHTa B 3aTPY¥OHOM NpocTpaHcTRe,

3430pH MCKIY UEMCHTULIM KOJbIIOM, KOMNOHHON 9 CTCHKAMH CKBaXKMAHLL,

BricoKad NPoHHUASMOCTh NEMCHTA.

Coobmarowiiecd TPEIIANE H KAHANL], A TAKME Pa3phIBLL CIIOMHOCTH HEMELTRONO
KAMHST.

JamopaKpBAHHE UCMCHTA B 30He MHOTOMeThell MepasoTst 4 ap.

B npaxrTake NpOMBICHOBEX PaboT KAaYeCTRO UCMCIITHPOBAnuA 06CAfHHX KOJ0HH
OLEHHBANT C TNOMOUbIG KOMILICKCA NPOMEICIOBO-TCOMH3MUCCKMR MCTONOB! Tepmo-
METPHH, PATHOMETPHYECKHX MCTOJ0B H MCTONA AKYCTHHECKOH HeMETITOMETPHH, MOABO-
JAMIEL ONpeJelaTh clegymnmee.

BricoTy mOZLeMa UCMEHTA 332 KOJMOHHOH.

Crenene 3anonUCUKA 3aTPYGHOTO NPOCTPAHCTBA UEMEHTOM, a TAKKC Xapaxrep
PacupeieAeHNa USMERTIION0 KaMilsa 10 IeDHMETPY NONCPeYHOrG CRYelHA H BuICOTe
33KOJOHHOTO TIPOCTpaHCTBA.

VisMeliennHa FepMETHYROCTH 3aTpyGHOro UPOCTPAHCTBA, BO3MOXKIHE B Ipouccce
SKCTTVATAIHH MECTOPOMCUCHHA B Pe3yIbTATE eCTECTBEHHBIX M HCKYCCTBElHLIX Rosxcei-
CTRUH.

Meron TepMOMETPRH TPHMCHAETCS 04 OUpeleieHds BhICOTH NOABEMA HoMeHT-
BOTO pactopa (KaMud) 3a o6cannoll KOMOHHOH, A TAKKe OpHeNTHPOBOYHOTO 0Nl peyee-
HHST MIITCPBAJOB 3aTpyOHOH MupxyIsaluad,

Hamepenna nposoaatT saextporepmoserpoM (I2T u ap.), nprunsn pernetpamum
ocnoBad HA ONMpemeleHiH TeMlleparyPRLA anoManuil B saucMenTHpoBaniiol Kononne.
¥poBeHL TOABEMA LEMEHTA ONpedesscres HCOTHOKPATHOM nocidenoBaTenbliofl pery-
crpaieil Tepyorpamy B Teyenge Q3L (2—3 cyT) N0 pesKomy NOBHIICHHIO Teyiepa-
TYpPH, BHU3BRHROMY CABATHIRATHEM LeMEHTA.

K HemocTaTKaM MeTONA TepMOMCTPHH, OTPAHHUMBAIGMMM elo NPHMEHeHMe, OT-
HOCATCH Clefyimue,

Cmyxeme paspemaiomeii ClocoGHOCTH € YMEHBIIGHHEM KOMLUCBOrO 3a3opa 3a
KOJIOHHOH M yBellHMeHHeM TCMIepaTypH B CKBaXKuHe,

Hraxas 3gpdexTHEHOCTE NPHMEIICHKS METOAA B CRBCPHEIX pafionaX, TaK Kak Mepa-
Anle OPOJH CHHMAT PASHHLY TEMUEPaTyp SaleMeHTHPOBAHHEIX H HE3ATIEMCHTHPO-
BAHHLIX TOPOJ. _

Husxas shQekTHBHOCTh [P HCCACHOBATMAX CKBAXMH, ofcajiible XOj0HHE
KOTOPLIX 3aUEMEHTHPOBANB! NLIAKONCCUAHBIMH, TellbLeMenTnLIMH W APYTHMH pac-
TBOP M,

Paduosempudecrne smemodsr. OUpelencHEe CTENend 3ANOMHCHHA LeMEeNToyM 3a-
TPVOHOTO MPOCTPAHCTBA YCIEIIHD DCIIACTCH METONOM PACCEHNHOrO TaMMa-Halyuenps
[TK, ocrosagnoro Ra HCNONE3IOBAHHH 00paTHOM 3aBHCHMOCTH WHTCHCHBHOCTH pac-
CEeRNHOr0 TaMMa-H3JydeHds OT INIOTHOCTH oXKpyXammed cpenn. Mwrepmanm, rie
B 3aTPYBHOM NPOCTPANCTBE HAXORMTCH LEMeHT, XaPaKTepPHIVIOTCA HHAKAMT NoKasa-
reanma [TK. Tlpn pasimie nioTrocTell neMentnoro u 6ypoBoro pacTBOPOB (1€ menee
0,4 rfen®, a TpH ofSJCrycUHHX pacTBopax He menee 0,29 rfeM™ ¢ MoMombK 3Toro Me-
TORA MO0 NOJYYHTE MPeICTABACHHC O PACHPECHeH I H COCTOTHNH UCMCHTRON ofo-
JOouKH 33 KOJONHOH # SKCUeNTpHCHTETE €2 B CKRAXHNe.

MecseaoBalina  CKBAXHH TPOBOJATCA  TaMMA-ramMua-LEMSHTOMEPOM, RpHdeM
B CKRAXKHMHAX MaJoro fnamerpa (89—114 MM) AJIA OUeHKH KauCCTRA UCMEHTHPOBALHA
nenodssyor nputop IMM-3-4; B cxpazmnax anaverpoM 146—1G8 MM opuM eusror
tementomep LIMTY-1 (ueMeHToMmeD TepMocTORKHE YuHBepcambimi).

B ofionx cayuasgy B KaveCTse HCTOYNMEA FaMma-H3AVICHHS HCTIOJB3YIOT PaNHo-
AKTHBNHI ¥30TON Le3ud #IH KodalnTa,

B cksasnnax Soapioro gitayerpa (219 Mm) npumencane meroga [TK ovpann-
YCRO OTCYTCTBHEM COOTBETCTRYIOMICH AnmaparypLi.

B nacTodimee BpeMda B NPAKTHEE HCCIEIORANA CKBAKHE HATHNAKT HCTOTBI0BATE
apusop CIAT-2 [ckBaxuuswll raMma-fedekromep-rodmunoMep). OpnospeneHnas
pETHCTPAlUKA JAIHEX 0 KAYECTRe LEMEUTHPOBAUHA ¥ TOJIMMHE CTRHOK TPy6 ofcanmnoi
EOJOHHE 3HAUHTENLHO NOBHIIART HAJeAKHOCTh NDHBASKH Nuarpasi H 3DHeKTHEIOCTE
HCCaeOBARN IPH PEnICHUH 32744 KOHTPONS 38 TeXINIUECKHM COCTOTHHEM DKCITYaTa-
BHOHHBE CKBaMun, JINs gayueHnsl nIOTHOCTIS LEMEHTA B ITOM NPAGOPR HCHOMBIYeTCd
CUeTYHK, paCHoJmKeHHLIE HA ocH npHGopa H OKPYMeHHLE CBHUNOBLIM SKpanoy, k-
pan Bpamaercs, 9Te NOSBOARET HIMeDATh PACTPENeNeHNe HUTEHCHBHOTO TAMMAa-Haly-
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Yegus mo Ceuenwio CKBayun, TodimEna Koxonubi HsMepsdeTe IDYIHM 30HIOM, KOTO
PHil paCOoJoXKeH B BepXHel 4acTH ckBaxunnore npubopa. Qe AHArpaMMEl 321THCLI-
BAKITCA OJUOBpEMEHHO.

Pasnpunue crenend 3aJMHBKH LeMeHTd MOXKIIO HMHTHPOBATE Ha CTeH}e # VUMTH-
Bath npn xuorepnperamii [TK. [lpa neposmoXkuocTH OTOMBEM BLICOTH NogbeMa Ie-
Menta Sodec npoerbivy veTofavu (ITK d TepMomerpun) clefyeT HCIONB30BATE METO)
PAAMOAKTHEINX H30TONOB.

B sTOM Cilygae MCCTONOJOMen e NpelBapHTeNbHO AKTHBHPORALNOTD PafHOaKTHE-
HuiMp #30TOmaME Lesenta (oT 0,5 1o 1 Mr-sks Ra ua | »®) B satpy6uoM npocTpancTie
onpegensor ¢ nomombi K. I'lo mokasamuny 'K n noclle akTHBalOHM BIISIAIT Ty
yacrb 3aTPYOHOTo NPOCTPABCTBAa, KOTOpas 3alodHena NCMeRTRLIM pacreopom. [lpx
3TOM PEKOMENIVeTC NOIb30BaIbed PANIOAKTHRHEIMA B3BECSTMH M TOpPOIIKaMM, TAK
K&K pacrBOPHE PaZHOSKTHBHEIX colleH MOTYT BEIMWEIBATECH H3 USMENTHOTO PacTROPa M
NOAHAMATECS [10 CTBOMY CKBAMMAOLI @ MNIHHHCTHM PACTBOPOM BLILE YPOBHH LeMENT-
BOTO KOJNBUA, TOT MeTod BC NONyYHT IIKDOKOTO NP HMCHEITHT,

Meto axverducckofl LemesToMerpin — HauGogec  sqMeKTHBILY] NPH OLENKe
KayeeTRY HEMeHTHPOBAHMA oOCaHEX KOJIOHII K TI03B0AAeT ONPeienTh crenelb Clen-
ReHHS ¢ NOpogol ¥ KOAoHI0H He3aBUCHMO OT TeMICPaTyPLl # IJAOTHOUTH LEMENTHOTo
Kams.

CEBAMHUHEE HCCASIOBAHES TPOBOATCS AKYCTHUCCKHMK HeMentoMepami AKI,
cepuiHO BRITYCKAEMBIMH TPOMLHIVIEHHOCTBIG.

MeToaMEa CTauRAPTHOH LEMCHTOMETPHH OCHOBANA 1A HCMOJR3OBARHH SaBHCH-
MOCTH HHTEHCHBHOCTH 3ATYXalidf, CKOPOCTH H 94CTOTHI YAbTpasBYKOBHX Koaefamuil
OT YNPYIrUX M NONIOANMX CBOHCTE OKpVRanmed cpeibl,

AKYCTHUCCKHM USMERTOMEDOM PErHCTPUPYIOTCH CAEAYiOUIHE NApaMeTpHL

Bpews npofiera 3BVKOBHX BOJR (fp} OT H3JMyuareas kojelanmil 1o npHCMRENKA,
OpAYCM B CAYYAC OTCYTCTBUS feMeHTa 33 KOJOHNoH BpeMsa Npobera BOHLI BRAKYALT
BpeM# npofera oT HCTOUHHKA BOJIH IO KOJIOHHE, OT KOJOHHEE B0 NPHEMIMKA, OT HCTGU-
HAKA 0 NPHCMEHKA; B J4UCMERTHPOBANHCH KONOIIle — 3T BpeMs Npofera no,pac-
TBOPY H IO CucTeMe KoJoHHa—IepeHTHOR KOJbIo—15acT. e

Asxnuaryna npogodsnoil yiAeTpasBykoBo# pomHnt {Ap). .

Aunantyga npoioasRolt- yALTPasBYKOBOH BOJHE, PACIPOCTPATIAIOMEACT 1o Ko-
nonite ofcalimix TPYS (Ax).

Wutepnperallig GHATPEVM AKYCTHYECKOID UeMenToMepa 3aKI0ouacTcs B BHABLE-
TTHN padoJce THIHIHEX coteranpll nokasasull Ay, Ay R fp B pasiHUHLIX 4aCTAX pas-
peaa CKBAAGIHLL [IpH 9TOM BapuaThl HHTCPIpETAllH) VTOTIAKTCA ma GH3UIeCKHX Mo-
HENSX, IJe MOMNO OPOITaNoHHpoRaTh NokKadanus AKIL npx pasanuHbLiX BAPHAHTAX
HCKYCCTEEHHOA 3aMMBKM C ONpeyesenubid clcl/icHHeM UeMonTa ¢ KOJOHHOH H mope-
noft. Pesynerar unrepnperaund 3Kl -— xauecTBCHRAA HHTEPIPCTALNA pAspe3a CKBA-
KHHBL, T VKASAHW WHTEPBAILI ¢ XOPOUIHM CUCIIeHHeM, ¢ JaCTHUHBIM CLEeTIEHHEM H
C OTCYTCTEHCM LeMeHTa, .

Ilpumenense B koyoickee ¢ AKL] npHCTaROK K erd HASCHMHOH anllapaTypc TAKHX,
Kak GIOK GasokoppeNalMoHHLA Kaporamubii ¥ jp., TOBHINAET WHHOPMATHBIIOCTE
UEMeHTOMETPHE.

VIIL2., HCCTTEAOBAHHE CKBAKHH

IJEBHTOMEPOM THIA <METAU»

HeGHToMep Npemnasnaued s HIYueHHT pacnpepefendst ZeSuta H BHIRIenZR
TagnoTAAKNAX [POTIACTKOE [0 CTBOAY IasoBLIX M FAsoKOHARNCATHBIX CKBAKMII
B TIpefieNax HaTepBada Nepdopaui, e NEPeKPHTRX HoHTaAEMA TpYGamd. [To nan-
HbW AeGHTOMETPHH BOSMOMKHO YCTAHOBHTEL YHCAO PaBOTAOMAX UPOILIACTEOE, HX MOWI-
HOCTL H 040 JNefHTa KaXIoro u3 nHL B cymmapHoi‘{ NPOASBOJATEILROCTH CHBAKAHH,
HalluuKe NCPETOKOB MexAY TUIACTAMH, BJAHSINAC H3MCHEHHA PEMHMA paGoTH 114 TPOH3-
BOJMTENLEOCTh OTASIBEHK TPOLIACTKOB B Ap. Menoassosamme PCayaLTaTob AeGHTO-
MerpHH MO3BOJSET OMpPeAelIHTE HCKOTOPBe OCHOBHLIC Iad0iHHAMWYECKMC napameTph
JWL TOACYCTA 3ATACOR, MPOeKTHPOBAITHA M allali3a pa3paboTKH Iasosbix MCCTODOHAE-
i w TIXT,

HauGonee ymo6uLt # urapoko DpusMendeMHH npH #CclelOBAIIHN Ta30BRX CKAA-
Wil jeburomep Thua «Mertane, EpaTKas TexHAUeCKad XapAKTepHCTHKA KOTOPOTC ipd-
Befena B 1a6a. VI.10, He6utomep thna «Merans paspa6oran 8 BHTK) Colosrasapro-
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MaTHKA M COCTOMT M3 IMIYGHHHOTO CHAPsAa W HA3CMHOTO HPHBOpa, COCTHIEHHLIX OHO-
HHIBHBM KapoTaxnhn kabeqcd. B KoMndekce ¢ IPOMBICioBo-FeOdHIHYECKO CTat-
nuell fe6IToMep MO3BOMNET BECTH HCHPCPHIBAYIO 3ANNCH CKOPOCTH MOTOKA T83A PCrH-
CTPATOPOM KAPOTAAHOH CTAHIMHE, & TAKXe BBUIGIHATL JHCKPCTHLIC MAMCPCIHH CKO-
POCTH CHCHKAILHBIM CHeTUHROM. FayOuuumil cnapay (pue, VIILL4) tnaverpom 42 My
paforaeT NpH AarlennaX o 400 xre/cw? n temmeparype ot O ao 160 °C, npu coacp-
WaHHH MeXamHueCkux OpHvecel Jo 0,1 t/w? .
u xuakoeth Ao 500 ev¥m®,  lam emyexka T =1
[AYOUHHOYO CHAPAYNA B CEBANGINY MCIOALAVIOT i
KAPOTAMHLIC NOABCMIHKH, OCUAINCHEEC GPOIH- ;
POBAHHBIM KaGedeM BO3MOKHO MCHBIICTO LHa-
MeTpd, H aySpuaxartop. B naveprresbion Ha-
KoHEUHHKE YCTRUOBAEHY  Kpwiibvarka. Ila |
OCH KPLIMBIATKH aakpendcll OTPaKaTeNLusti g
KOUYC € ABYMA IHIMHIDHYCCKAMH MATHHTAMH. ‘

B nmxuell 4acTH HaxoHednyKa HMECTCH IIATpa-
BAIOWHEA  CTPVCBLILDAMNTENEL, Halpannwil 13
PAMHATLIO PACTOJOMENNLIY NAACTHA, Marmu- 1
TOYDPABIARMHH KOHTAKIOP 3aKPEUVeH B repue- -
THYHOM KOPIYCE ma JeHTOUROI pacTaAXKe. 1 §

L]
HamepnTenblulll DaKonedndh  14BHIHBAEMEI y L
Ha Kopnye npufopa, npeagasnaded A Hi- ’

MCPEHIA B OIHOM B3 YKA3aauwx B Taba, VI.10
JMANa30HOB CKOPOCTI [OTOKA B CTBOJIE CKBA-
MHHH H MOMeT GBITh JErKO 3aMeHeH B moJeBLIX
YCAORHAX.

[Tpsr BpaweNRH  KPBUILYATKH  MargHiILl,
PACHMIOIKCHHBIC Ha OTPAMKATENBNOM KOHVCE,
YOPaBJIAIT KOHTAKTOPOM HUePes  pemarsdr- |
HYX CTeHKY TCDMeTHYHOro Kopuyca. Yacrora _ %
3aMLIKAlnA  KOUTAKTIOPA OPONOPUHOHATBHA
YI0BoH CKOPOCTH BPAWCHHE TYPOHHEX. :L

HasemHas namens AeBHTOMCpa npeacta- I ]
HaMepenus \i

Baser cofoll  yerpolicTRo  uad

4aCTOTL! 3aMLIKAHHA  KOOTAKTOPa, NOCTYNa-

omelt no xafemo 0T rayGunnoro mpufopa, !

TMocae yeuwmenus o (QOPMIPOBANHN  BHIXO[I- J
|
1

TIOr0 CRTHAJNA CKBAMKIUHHOTO npubopa curgat-
npfaerca  Ju60  na  CHSIHATRHOE  CUETHOE :
yc’[‘po}"lr:TBD ANA JTUCKPETHDIX uamepcnnﬁ CKO- N § .
POCTH TMOTOKA, AHGO uepes coOTBETCTBYILIHI '
oK npeobpasyeTca B manpamcenpe, mnpo- U7c VIILA. Acbutemep «Mevan-la.
NOpLACHANLHOE YACTOTE, H TMOJAETCT HA BXOR
PerHcTpaTopa KapoTamupoll cTaHUMH, rpe GUKCHDYGTCH B BRae anajorosofl KpH-
Boll, HMenyeMofl peGHTOrpaMMol.

Tlputiop omTHwaeTea BHCOxOH, To cpaBeenmio ¢ Apyrimu AebHTOMEpAMH, TOU-
UOCTRI H MalnH HECDHHOHHOCTRIO.

VIIL2.1. TloaroTosKka W npoBegeHue AeORTOMETPHE

llecnenopaHue cKBaMUH ACOHTOMCDOM HPOBOLMTCA B COOTBETCTBHM ¢ ILTAHOM,
BR/IIQUAKIMM B Ceff KK NOArOTOBHTELABE PAOTH, TAK B MOPHAOK CAMHX HCCTeL0-
Baguil. [lopajoK MoATOTOBKE H RpoBeaekHT CBORNTC K CAEAVIDILEMY .

HayuaaT HexoaHbe TapaMeTpH CKRARGIKD: TAYVORHY 34604, HUTEPB4JI BCKPHITHA,
KOHCTPYKIMIQ CEBAMHHLI, JHamMCTPH obcainbix H QOHTAHELX Tpyd, FIyOHHY HX
cnycKa d Jp.

HsyuaioT peayapTaTht pance HPOBCACHHHX TreodH2HUCCKHX, T'aloKoHIEHCATHEIX
H rasorHAPOAMHAMHUCCKHR HCCACAOBARAN, NApaMeTphl niacra, OeGuTh, JaBiendf H
TEMUCRATYPLl HE PalIHNIWX DCHHMAX, HAJHEME BOSMOMHOCTH o0pa3opauxd riuipa-
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TOR, NCPHOA CTAGNIH3ANNN JaBJennd, JeOUTOB, NPOALILKATRILIOCTE BOCCTanoBJIc‘HHH
AABJCHHS [OC/C 3AKPHTHA, ICUDECCH0 HA IACT, KOWIHMECTBO MHAKHX il TRepULIX
IpiMecell, KOAHUIECTE0 MOCTYNAKIIER MAACTORDA BOABE M JD.

C yueToM CymecTByioulel KOHCTPYKI(MM CKB:MHH, HA3CMHOTO 000pYIOBAHEIN,
npepnogaraesofl 3agavy HCCAEIOBARNS COCTARAACTCA H YTBEPJAcTCd wiaH MO
TOTOBKM M NPOBCAGHRA PadoThL .

¥YeThe CKBAXKHHE 0C0PpyIYIOT mAOMalkoll ¥ yCTPOHCTRAMH AT 3aMepd nefura,
A4BJIeITns , TeMneparTypbl, KOMHYECTBA JKHIKUX H TRCPIAMX [IPHMECEH B IPOoLecte NCllki-
TAIRA.
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Puc. VIII[.5. HoMorpaMda pim oDpefeteHan BLICOTH AYOPHKEATOPA W KOJAKIECTBA
rpyiop

Eciin BO3MOMKED, TO NCPeBOAAT CKBAKHKHY € IKCNAYATALHH uo GouTanibiyM Tpy-
GaM na pafoTy no 3aTpyOLID € MAKCHMAJBHLIM AeGHTOM H3 NPeIyCMOTPelNsX NIpo-
rpammoil, ofecnedHRAOUAM MHHHMAIbII0E KOJNHIeCTBO THY30B. \ e

3aMeprIoT JARJENHe H AeGHT CKBAMUUL MPH NCPEKTIOUCHEH €C HA PCAHM HCS
EOBaEHn?e,ueﬂmor MAKCHMATETIO EOSMOMHYID CKOPOCTE NOTOKA HA 2afoe npu BH%OR%
#3 (oETANABX TPYS BLIIE HHTEPBANA BCKPHTHA UPOAYKTHBIOTO IIacTa no Qop

e (VIIL.16),
Mmey(c\;ana;m}mam'r B raytwinulfl npudop TypOHHEKY ¢ IPCIeNOM HiMEpeHHH CK(?-
pOCTH, OfeCTeUHBAIIMM HOPMaNLHY® paboTy npuSopa Ha BCEX pe}Kgr%c'lX, lr(l)piﬁi‘_
CMOTDEHHEX N/IaHOM HCCJIENOBAHMA, eIy «Mertan-1», To 0,1—3 nan 0,25—10 s
ecad «Metan-2», To 0,1—3 wan 0,25—10, ann 0,4=50 m'c,
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3aBOJAT Kabelt Yepes OTTMKIBIC H HANPABAAOINE POIRKR i CaTBHHK AyGpiika-
TOpa M UOACOSTHHAKT K KalenbHOR rogomke jefHTomepa.

ONpeaensiior HeoBXORMMYK) BHCOTY JYGpPHKATODA MO HOMOFPaMMe, TOK23aIMo
Ha pue. VIILE, Kaow Ans onpeneeRus BLICOTH JAYGPUKATOpPA B 33BHCHMOCTH OT
YCTReROTO JaRACHHA, MAPKN Kaleqd, BuTAIAKHBAOmEN CHIH MOTOKS rasa, IedlCTBYIOo-
wei Ha npEGop, Beca MCTPa ANUNEL TPY3d M LIHEL nprfopa MoKA3a# Ha HOMOTDAMME.

BuTaNKuBaoman CiLia NOTOKA ONPCISNSIETCH Ho IoMoIpaMMe, npuBegcHHoH g
prc. VIILG, 5 3aBucHMOCTE OT AeGHTA CKBAMMIH, Iuamerpa QoHTAHHLIX TpyH, aaBje-
THA, TeMICPATYPL, KOshdwienTa CHKHMASMOCIH Iasa M OTHOCHTENDbNol 1LOTHOCTH.
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Pac. VIIL.é. HoMorpaMmMa Ana onpegsnseHus BB TANHHBAKUIER CHABI DOTOKA Casia

Monmrpyior nySpukarop (HU0TAa HECKOALEO CexTIHA) TpebyeMoll BRICOTLL

Kabesbliyio rojlosKy meOHTOMCPA MpOMyCKAKT ueped Konyc NyGpHKaropd, a ia-
TeM COEANNSAIOT CANLOHK H KOPIYC JAybpuKaTopa.

TToaguparer HeoBxomIMOe KOJINICCTRO FPY30B N0 NOMOTPaMve {cy. pue, VIILS),
COCGIHRTIOT UX ¢ KaGegleM, 3AKPEIAKT na) Kafelbroll TOMORKON u 3aRQIAT TPY3Lt
B NYODHKATOR.

C moMOWEBI0  YCTANOBKH, TIPSAYCMOTPENION nporpaMMoll HCCAICHOBAUNE, THuA
YIIT-32, «Bakumen-3M»s, A-50, A-40, AB-TM nommmaior JYGPHKATOp € IPY3aME
#ajl GonTanHoi apmatypolt #a yposeub GypepHOro duanna, NOVIEPKHBAR TPH 3TOM
Ipysnl B xopmyce JyGpUKaTopa.

BumoaaT kaBenboymo rofopky AcGuTomepa 13 Kopoyca JAySpHxatopa ¥ 0oOCo-
SIHHAIOT K JeSHToMepy.

TIpoRepAOT Ha NOREPXHOCTH DPadoToCHOCOGHOCTE BCEX YAJI0R CHCTEMLI: IYHMi-
HOTO NpHOOPA, 14CTOTOMEePa, PErsCTRATOPA M Ap. 3ATCM 33BOTAT B Kopuyc AyOpHKa-
TOpa Upufiop, YCTAHABAWBAKT NySpHKATOD R4 SydepsoM duanue m 3AKPeILTHIT.

BuipaBiuBajoT AaBacuse B JYODHKATOpE C J4RNEHHEM HA TOJOBKE CKBAKMNE
TyTeM NEPCNYCKA TA3a MO MeRHOH TPyGKe Uepes BenTujb B KOPIyce JyGpHKATOpA.

TlosiHOCTEKY OTKPLIBAIOT 3aiBMIKKH, HAYHHAS C SydepHoil, ¥ ONyCKaGT NPHEO]
Ha 30—40 m.

BraouaioT npufop # cnosa nposepAioT paborocnocodyocTe cucTemnt. Ecad Bee
¥3L CHCTEME DAloTaloT RODMANBHO, CIYCKAIOT MPHGOD €0 CKOpocThio 25— 35 M
Io Bammaka GONTAHAHX TPYH.
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Ha paccrosnun 10—15 s oT poponku donraunsx Tpy6 DPEKpaljalT CUYCK n
¥CTanaB HEANT waciuTal 3aHlCH.

Aast perseTpalin pafoTsl NPufiopa B HHTCPBAIC nepdopaliy yCraHaBIHBALT
cxopocts cuveka 0,4—0,5 wi'c. Pernetpal(ia upoBCHTCA Npi efiyeke uputopa. Kon-
TROJAL 33 HaWCPeHHEM CKOPOCTH OCyLiecTBAAeTCd npu palore npufiopa B HoCaeayce-
MOM HHTEDBAJE HA JAHHOM [elHne.

[Monyuenynie pesygbTarbl CHUTAIOTCH KaueCTBENHWAMM, €CHH pacxomjenue nedu-
TOR, IPHBA3AHHBIX K (DHEKCHPOBAHUDH rnyOuue, ne upesilvaer bl%.

3aTHCH AHATPAMM HeNATeNLHO OCYINECTRIATE 10 ARYM KaHA1aM ¢ Macnrtabon ray-
Guae 1 : 600w 1 : 200,

Ecan no mporpamme pabor TpeSyeres TOARKO BHISTEHHC paSOTAIUNX HHTCDRA-
JOB ¥ ollelKa #X Je0HTOR, TO 3aMCQLE JOCTATOYRO TPOBOJHTE TOIhKO 113 ONHOM PERIIMC.
Ecii jgoJesot yHacTHe OTReJLHEX OpongdacTkos B oflneM AeCMTe na pasiHYHLIX Pe-
KHMAX M3MEHETCH HC OUelb CYIICCTREHHO, T¢ ¢ HEJIbX CORDALIENHS UPOIOIRHATE -
HOCTH HCIBITAHHA HHAKONPOLYKTHEHEE CKBAMUIL MOMHO HCCTEI0BATL TOJALKO HA
oiaoM pexcive. LlpiHiimMan 3ogcsoe yyacTue NPOIJACTKOR B 06lieM Te6HTe CKBAMAHILI
HA BCEX PeMaXx DaGoThl OJHHAKOBLIM C i3MePeHHBIM, MOMHO ONPCIeIRThL Kosddu-
LHCNTE GMABTPATIHOHION0 CONMPOTRRACHNST KAOMAOTO NPOIACTKE.

Cenn B miaan pafoTel BXOAHT ORpeaeterne Ko3pHEASNTOS QHLTPALHOHHOT
COUDOTHRASHUT KAKIOTO OPONJACTRA C H3MONMAKWHMMHCT JoMAMH jebuta 5 oflnes
aeBHTC A PasIHuHBIX PEXMNMAX, TO ReSHTOrPAMMLt JOJMAHE GhITh CHATH HE MEHCe
geM ga 5—0 pekHMax, 4 TakKe B QCTANOBJennoll CKRaRMHHE.

Ha nokb spoAHMHIY B paspaboTKy MECTOPOMASHMAY, IJE HCT alloMalibtibix J4B-
JeHmil, vasmepcHiie Ie6HTA B ocTallopacholl ckaamune He oGA3ATCABHO,

Hanmune nepeToOEA raz2a MemIy INacTami MOXHD YCTANORHTL W I ,,"LE.’GHT()FPB.M—
MaM, NOJYHIeHHLIM HA PA3AMUHLIX POsKHMaX 06e3 oCTAINOBRH CKBARUKLI

Ha rasoKoEREeHCATHEIX MECTOPOMKIEHMIX € COACPmanuem Kogaencatd Goaee
500 cu®m® mpoBencHHI0 AeGuTOMCTPHE JNOJHHE NPETUIECTRORATL TapPHPOROYHLIC Pa-
OOTHL I TA33 C HeoGXORHMEIM CONCPMAHNEN KOIISHCATA.

VIIL2.2. URTepnperauns aeOBTOrpanM,
NOAYueHHBIX NPH BCCJe 0BAHKE NeGHTOMEPOM

Ha Bcex pefurorpammax, HOAYYe#umX Npd PASTHUNLIX pexiMax paloThl CKBa-
MHN, AOAMIE OLIT NPHBEHeHL CHeiyION{ie TaHIbE: OPTAHU3AUHUS, DPOBGIHBILAR
H3Mepenie, J4TA HCCAEIOBANHS, ROMED CKBAXME, NHAMerD U TIyOupa Coycka (oH-
TANHBIX TPY6 o 00CaZHOd KONOHHLY, HaTepBajLl nepdopannd, sug pepdopatopa o
nuoTroCTL OTBepeTHH, safolt cxBaxuuw, NaBNeRHE W TeMIeparypa ma yCTeC, jebur
rasa, BOJIME, KOHACHCATA, KOJWEECTBO MCXAHMYCCKHX NPHMECEH, BpeMf Hadala M
KOHWA #W3Mepen#d, macmTadht IAyGuTr # Ae0ATOR, CKOPOCTE M3MEDERHS, CTENeHb.
CTAOUNA3ANNK DeXHMOB.

Ina xadecrsensoll HETEpNPeTaNd# De3yJILTATOB ACGHTOMETPHE AGIMKOE GLiTs.
HCMOJL30BAHL MMEIGIIHECH pesyJbTaTH, MOJyueHHBE JPYTHMH MCTORaMH {37EKTRH-
UCCKHE, PAAMOAKTHEIBE, aKyCTHUECKHE, TemrmepaTypilie H Ip.), TApHpOBOYIILIE Hai-
AHC Re6HTOMEDA M PE3VALTATH HAZESMIULIX 34MEDOB Z4BACINIS, TCMIEPATYpLL, Aebuta
4 T. f.

Hurepnperauda JeSHTOTPAMM JTO3BONAET YCTANOBHTE M OUEIMMTL CACAYHOULeE.

¥YTeukam rasa uepes JvOPHKaTOD.

Hanpsnawie nmoToka rasa.

JefinTh OTH2ABHHX [PONIACTEKOR.

PaBoTammue MHTepBANL.

MeXTLIaCTORRE TepleToKH radd.

Kosthugentst GuapTPpalHoHHOro COMPOTHBIENAN OTICAbNHL NPOMJacTKOB.

Tapuposka AeGHTOMEDA

Jasa onpeaencnusn TOMNTEPBANLHOro Ie0dTa IO DE3YTbTATAM MH3MepPCUHA Ipo-
UL CKOPOCTEH HCMONLIYETCs CHA3E MeXKIY UACTOTOR Bpamesdd f M ¢xOpOCTRI TO-
TOKa rasa . YHHBePCAJABHEX TAPHPOBOUHAIX KPHBHX, YUNTLIBAOMHX OHINTCCKHE:
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CBONCTEA OKPYHAONCH CPCIb, CKOPOCTL cIVeka npuBopa, TCMICPATYPY, KOHCTPYI-
THBHLIC OCOBEHNOCTH TYpGHHEM # IpeofpasopaTeds H NPHTOZHEIX LA MOGGH CKBA-
KHHL, HeT. [MosTomy TapupoBKa NpHSopa 144 PACIIHGPOBKH AeGHTOrPAMM OCYIECT-
BJAgeTCS HA HeCelycMoH CKBaMHOC HA OCHOBAHHH PAREHCTBA UMeSHTOB ¥ HAWIMAKA
qionTaniex TPYG H HA NOBEPXHOCTH IPH OTCYTCTRAX YTEUKH [a3a UEpe3 caJeHHKOBGE
YCTRORCTBO WM HABCCTHOH Ce BeNMUMUC Qup.

CropoeTh NOTOKA ¥ GalMaKa (OHTANHLIX THyd

Tz
v=10,52 pT?’ (VIT1.16)

rie @ = Qus - Qyr— AeSUT Taaa, MIMEDCHHBIA HA H3MEDHTede KPHTHUECKOTO MM
JOKPHTH 9eCKOTO HCTEHRIHNA, H YIeuKd Uepe3 CadbHHKOBOR VCTPOHCTEBO, Thic. MS/CYT]
g, T - napnenme (8 xre/cm®) w temmeparypa (8 K) 5 paccMarpupaeMoM cewenii
COOTEETCTBENNO; 2 — KOMMHGHCHT CBCPXCHKUMAEMOCTH Tasa npH p 1 T; D — pua-
MCTp CCUENHS, D KOTODPOM H3MCPEETCH CKOPOCTb.

Cesss MOMIY HaCTOTOR BPAMCHMA H CKOPOCTHIO NOTOKA JIA GEGHTOMCpOE THIA
eMeTans MOXHO BLIDA3HTE DopsyJol

v =nuof. (VIII.17)

OnmTHUM NyTeM yCTaNOB/ICHO, UTO RMSHHE reMIepaType ot 0 Ko 70 °C, fasdc-
1431 07 0 10 250 Krejem? o cOCTaBa Tasa Ha CBAZb MCAKAY CKOPOCTEIO IOTOKA H YACTOTOR
Bpamen i TYpGHHKH HaXORHTCH B DpPefleaX HHCTPYMENTaIhHOM NorpeurnoeTH Ie6HTo -
Mepa u Ne IpeBLHIaeT 5% . TTosToMY As fefHToMepa TOA «MeTaims CBAan CKOPOCTH
gOT?I(a C 4aCTOTOH RPAIEHHA MOAKHO BLIPASHTL NPH M3MeHekyn cropoerei: 0T 0,1 1o

M;C
vy = 0,25f; (VIIL.18)

Ug = 0,075f. (VIII.19}

He6HTE R ceucHHM, COOTBETCTBEHNO, AJdd DEPEOTO H BTODOrQ RHalmasoHa H3Me-
HeHHA CRopocTed

ot 0,25 no 10 mic

fpD?,
Qu — 0,48 4=
DE
Qs — 0,144%—° (VII1.20)

Hs (VII1.20) Bunno, 4To Mo¥caY ACGHTOM M YaCTOTON BPAIENHS TYPGHHKI C¥mc-
CTBYET Junclllafl cessb.

Ecay raz ABMiercs CBCpxY DHH3 (e6paTHLUL OTOK), KOs(OWlkenT opoNopLxo-
nalbHOCTH H3McHAercd. [TpHGOD UpH 0Gparnoy TOTOKE Tapupyercs IpH 0gBeMe Je-
6HTOMEDa ¢ TMCCAeLoBATCILHO YBEJHTHBAIINUMECH CKOpocTsmu ¢ warom (0,15 —
0,2 mfc. Ilo cYeTHUKY KAPOTANHOIO Kabe/d ONpPefefeTcs CKOPOCTh IO BeMa Ty, d 110
IpHGopy XN HCKPETHOrO CYCTHHKZ Ha HASCMHOH namelH — yactora spamenus f. I'pa-
{HuecKas 39BHCHMOCTR CKODOCTH MOTOKA Un OT "ACTOTH] BPAILEHHS | TIO3ROJICT OTpe -
DeTHTh KOI((OH THCHT TPOUOPLHOHAILHOCTH 06PATHOTD NOTOKA .

Onpefenenne yreuxy rasa B caibodxe JyBpHraTopa

Yreuna rasa Qup wepc? CaNuRMKOBOE YCTPOHCTEO 3ABHCHT OT €ro TepMeTHIROCTH,
T. €. OT 3330Pa MCAY KapOTaMHLIM KaGelleM H YIIOTH AIGIIHM 3TEMEHTOM, 4 TAKHE 0T
YCTLEROrO A4BJeHus, csOHCTE rasa H ap.

[Tpi HeSRAUHTEdRHEE UIMEHOHIIAX YCTHEBOTO NARJSTIHA N4 PusIMYHLIX PeKHMAX
PatOTH CKBAMHHL YTCUKA IPAKTHUCCKH TOCTOANNA A58 BeeX pexunmos. Ecai Ha pas-
SHTHEIX DERHMAX VCTBOBOR 1apIefke HIMEHReTCS CYMECTREHNO, T0 Qyy GYIET Takxe
MEHATLCH 3RAUMTEJILHO.

Tlpy Heeaef0BaRuM BHCOKOACOUTHLIX CKBAXKHH C 1e6uTamMu 0,2- 2,0 man, M3/cyT
¥TeuKa, KAK Npankilo, cOCTARIACT CAMRMIB TPOUCHTOB H €10 MOMHO npene6peds. Ecla
Heoneaye e HUSKoReGuUTHAN CKBAXHRA, OCOGEHHD € MAKCHMAALTIGEM JedHIoOM  Jo
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180 Toie. veyT, To Ans npaPHALEON HHTEpPNpPETANHH PEIVALTATOR HAMEPEHHA H 0Of-
paBoTKH TOIYYEHNHLIX AAMHHX YTeyKa Tasa yepes ayOpHRATOpP Joamua OLTE yuTema.

¥TeuKa onpelleadercd 1o fefuToMepy. B 3aRDIITOH CKBAMHHE, KOIJA YCThEBOE
JABNEHHe JIOCTHTAST CBOCIO MAKCHMYMA, lMEeT MeCT) MAaKCHMAJLIASN VTeuka Iaza
Qv max. MAKCHManbHAs YTeuKa ofpelensieTc Lo H3MCPERHOR uacToTe BpaleHnA
Tvpﬁmnm no dopuyram (VIIL18), (VIIL19). [lonycran IHHeRHYI0 CBAZD MEKIY
YTeHKOR H YCTBCBRINM JABJENHEM, CTPOAT IpadHyecK Y0 SABHCHMOCTD XTI ABYX 3HAYe-
HHiE Py 1 Qyri P Py = 0 yreuxa TakKe paBHA Y0 (Qyr = 0) M NP Pypax (B OCTa-
HOBJENNOH CKEAXMHHE) yTeuka [A24 TAKKe DABRA MAKCHMYMY (Qyrmax). Ilpamas,
NpOBEfEHHE YEPES TOUKY Py max B Qyp max B MAUAI0 KOODAHEAT (py ='0), Qyr =
= 0}, nO3BONALT OlEHHTL VTEUKY MPH JIKO0M YCTbeBOM AABIENHH,

OHPEAMBHHB HANpABRCHHA AOTOKA rasa

Ha MHOTOMIACTOBEIX MECTOPOMIEHHAX, BCKPRITHX SIRHBIM {HHALTPOM, B 3aBHCU-
MOCTH OT HX HEOIHOPOXHOCTH, DACTIOAOHKENHA H CTENeHH WCTOUEHHS B OCTAHOBJEH-
HOH CKBAWKAHE H HA HEKOTOPHX pewHMax ee padoTll, KOTA IABNeHHUE BhILCJIERKAMETD
naacTa Goasuie 3aGofeoro JasTeHpd HA JAIHOM OEEHME, MOTOK rasa MoweT OLITL
Hanpasdaen cgepXy snuad. Kouerpyxuus nefuroMepoB He MO3BOJAET ONPEAeTHTL Ha-
npapiende NoToka raza. [losToMy NpH H3MepeNHH H HHTEPDPETaldH De3ynLTaToB
IefUTOMCTPHE JOMIKHO BLITL OnpefeneR0 HAlpaBIeHHe MTOTORA.

Kaxk npapulo, cROpocTh NOTOKA Ta3a H3Mepsercd Npu ciycke npuGopa, ITosromy
u3MepAeMan CKOPOCTh FOTOKA 3a3BIIEHA HA BENWUHHY, DABHYK CKOPOCTH CHVCKa
npufiopa

Yuz = U+ Vem: {VIIT.21)

THe gy — H3MEPHeMas CKOPOCTE NOTOKA, M/c; U — CKOPOCTH NOTOKA ra3a, M/c;
Uey ~— CEOPOUTE CHOYCKG npnﬁnpa M/c.

Econp moTOK gBusKeTcs CBepXY BHH3, To H3mepaemas TpHGOPOM CKOPOCTE GYAeT
OTpENeaATbCA H3 BLIpasKeHHs

Unz = Up ~—teurr (VI1IL.22)

¥enopue, avadoryunoe (VIIL,21), eegyer noayyHts MPY EAlNpaBIeNnHH ITOTOXA
CEEPAY BUHZ IYTEM 2aMEPA CKOPOCTH NOTOKA NPH ToiLeMe tefutoMepa.

Hng onpenedenna nalpasaenns DOTOKA TPH HCCASAOBAHAY HeGUTOMEPOM HEOO-
XONHMO NEPHOIHYSCKH OCTAHARNMBATL Mpubop. Torga mpu ero crycke;

1) yeeHYEHHE NoKasaWAN PerucIpaTopa npu oCTaHoBKe npEBopa Gyier CBHTe-
TEeALCTBEOBATE O NOTOKe, XBUMymemcs BHH3)

2) yMEHBIIEHAE NoKas3akul PErHCTPATopa NPH ocTalioBKe TpHSopa — © Hampase-
HAH TOTOKA CHE3Y BBEPX;

3) myneeolt ypopenn nokazaumit permCrpatopa MPH OCTAHOBKE HPHGODA HOKA3H-
Baer Ha OTCYICTBHE MOTOKA rasa B JAHHOM WHTEPRAe.

[Tpu moaseMe npubopa u TIepHOAHYECKOM ero GCTAHOBKE;

1} yeedHuenve noKazahuli perucTpatopa OyaeT CBUIETENLCTIBOBATL O HAnpaBie-
HHH NOTOKA CHH3Y BBEpX;

2} yMmeHsUIEHH® MoKA3aHHH pPErHCTpaTOPa —- HA HATDARIEHHE TOTOKA CBEDXY
BHES,

KonTpoanHLle HaMepeHHs [0 ONPEMeqeHHst HalPABAEHHS TOTOKA CIeTyeT mpo-
BOAHTh B HHTEPBAJAX MEXKIY IE300TTAIOLHMH NPOHAACTKAMH.

Oupegenenue Te6UTOR PAGOTAIOMUX HHTEPRAKOR

Ofpaborka AWarpaMd HauHHaercd C© HefuTOrpamMLl, CHATOH Ha MaKCHMaTblOM
meHwre, PaGoTaloumii nHTepBAT Ha AHaTpaMme XapakTePHIYeTCsS BO3pACTaHHeM YaCTOTIE
Bpawmekus TYPOHNEY, [Tocne NPOXOKISHUA PAGOTAGUIETO HHTEPRAJA CKOPOCTH BAe-
BHS TYpORHEA crabunusupyeres (pme. VII7).
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ITeGHT B i-M cedennu oupeensercd no dopumye

Q£ — Qow_u 'ffFr‘

"~y VIIT.23
fof:Foﬁ ( )

rne Qugy —- OCIMME Ie6HT CHBAMHHM, onpeiensedud MHGo no dopmyae (VIIT,20) npu
H3BeCTHOM Ko3(upuiHenTe HPONOPIHORATRHOCTH A HCAOIL3YEMOR TYPOuuKH, THOO
N0 JAHHbIM 3aMepa XeGHTA HA MOBEPXHOCTH [0 ;mcpmaﬂomepr Han JUKTy c yuerom
¥TeYKH rasa Yepes CanLMMKOBUE YCTPORCTBO, THC, MY/cyT; Fy, Fog ~— cOOTBETCTREHIO
MAOWALH CeUenHst, JePe3 KOToPhe NPOX0ANT Je6uTH () H QOU, fiy fog — 4&CTOTA Bpawme-
HHS TYPOHHKH B COOTBETCTBYHNIHX
cevenuax, I'm. Mo & §F iz if A Ty,
B ofcamennmx cKBamunax, Kag T T 1
upasuan, Fos = F; H nosromy netur 17124
B {-M CEUeHHH ONpejeIdAeTcs 1O 7]

thopmye

&, 42 muic. MY tym

Qi = Qoﬁm _f% .

,[Leﬁm H3 OTAENLHLIX ra2007Ja-
HIMEX HUTEPBAJGE ONDEIedAeTCd Mo

fopuMyne

_ Tostos Pepi
Qa HE = Qoﬁu.{ T;'Z;' _Po? et

5= 78 mpig M3 /Eum

140

& =I0F mwt 1% eym
% i--—?f“F“ , (VI11.24)
Q

rne ¥, p;, % — COOTBETCTBEHHO
cpeluaa  TeMIcparypa,  JaBJeHHe
H RosPMIHEHT CEEpPXCHHMASMOCTH
rasa JIf  HHTEPBARA, B KOTODOM
onpefensercd ; uut Tog: Padr Zo6 —
COOTBETCTREHHO TEMMOEpATYDPa, JABJE-
HHe W KoS(MMDHUHEHT CBEPNCHKH-
MAeMOCTH B CEUEHHH, TAE€ NPOHCXONHT
ofmui 1efut Qusm: Fx, Fo Fos —
TGICLLAIH  CEUEHHST COOTBEICTBENHO
¥ KPOBJH M NONOTIBH {-T'0 HETEpBata
H CEUeNHH, Yepe3 KOTOPoe [PONOHAMT
ofiuki gedwr; fi, fn, fos — 4aCTOrH BpALIEHHs TYPOUHKH COOTBETCTREHHO ¥ KPOBAH H
NOJOUBE [-T0 HHTEPBAJA H B CeuelHH, [J€ NpoXoguT ofiui gedur.

Kax mpaBrIo, NORA3AHUA fog B TapaMetpH Tog, Zo6, Pos Foa BepyTCs ¥ Galimara
(ONTANNEX TPYD, €CIH CKBAMHHA SKCIAYATHPYCTCA GCpes 3aTPyGloe MpoCTPaucrBo.

Ilast mecTopoMJeHHA © rasomacslueHHol momnoctsio ao 100 M Ty, 2, Pepy
Tagy 206+ Pog MOTKEO NPHHATE OJHHAKOBBIME. ECTY DPH 5ToM cKBAKHNA oﬁmmeua py-
faMu H SKCNAYATHPYETCH Yepes 3aTPYHHOE NPoCTpatcten, To Fy, Fp v Fos TAKKe oJ1H-
nagoekt, [logroMy JeGut 113 {-To HNTEPBANA B TAKHX CKEAXWHAX Clefyer ONPeleaHTL
no dopuyae

1160 : 04 = 17% mbit: MY cym

Puc. ¥I1I1.7. XapagTepHmidl puj ZeBHTOrpaMME,
cusTofl B REOANDPORRDY NAACTE.

I—1V — rasooraaicmpe HuTepRadbl

fu — I ' -
‘ Qi uu = Qo ~——F—— (VIIT,.23)
" fes
{pupep. Onpeapaut, gefur CKRAMHMEB B /-M CCUeHHM TUPH ¢¢ padore ¢ feldrtom
420 e, MECFT W O UALTOTHRME BPANISHHA f‘, =10 uj ol = 13,8 Tu.
10 )
Qi uo = 420 =304 Tuic. M3jcyT.
15,8
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Buinenenye pafoTaloUNX HHTEPBAJIGE

B npawrixe poipaGoTiy rasenwix Mectopommenuil i XD veiledenue padotaio-
IHHX HETEeDERIOB neﬁmomcpom HMeaT TAKOe He CYUIECTEeHH0e SHayente, Kak H onpe—
JleJCHHE NeGHTOR 3THE HHTEDHAMOB. ¥ CTbeBLIE 3aMCPH OHIMETD HefHTa H DPaBHOMEDPHOC

fpgmimcsods- fazomepmodenorpueekye pecnedodanes
SEOEUINVEIHUE e
HM | wopaedadanus TepmoMempes Hedpmorempus HlyssomEmpas

AZZFM 25N LLES TSI A A mhlE.M%y.‘ B0 82 J0F 0 ip
" T T T T 7T T T T T T T T

[y

IFRE

|
‘ ;
1
2000 | |

Pae. VIILS, Onpepenede rpau] padoTaridx HHUTeDAANOA CHBAMHHSL,

TepMOrPaMMa B CHEAMEHE: f — ¢ HENEPEKPHTHM #HTepratoM nephopaltRE; 2 — ¢ NEpCKpH-
THM WHTEPEANOM NePHOpPALHE GOHTAHHLIMH TpyGamMi

Hadeguaren 7 ]
NoEm2Ss AR M- 70 Bafumineagss Creme
Hatl 300 Qmw ' Moogimy novirarg
72 S 0w | 7200 2600 armhun 2033 8 pullaring
T T T

—— . | 107 208 367 468 mugadiiym
j o :- T T T T T T

sl ¥

Fuc. VIILG. lebaTorpammer, cANTee @ cHA. 9% MecTopompenda lasam,
{—{V — oponnacTkH; f—4 — COOTBCTCTREARG npH pctievax 0, 73, 200, 630 Tec. mifeyT
pacmpegescHde ero nO scell raaoHOCHOR MOUMOCTH I PUBOAHT K HeNpaBHALHOMY olIpe-

JeJenilo napaMeTpoR nJaacTa H OIIIHGOHHOM}’ IporHosy H0OBIYA Ta23, HCTOWEHHS 34~
JeXH M BHEIDCHHA KPAGBHX H NOIOMBEHHHX BOJ.
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Padorammue WHTEPBATL BHIETHIOT XeGRTOMETpHeR, TpMOMeTpHed Iy MOe-
TpHCH. locdc uas He noayuuaa WHPOKOTO BNeApend, XOTA Daspelualomas cnocod-
HOCTL NTYMOMCP2 BECLMA BHCOKA.

Pafiotaromine unrepsatw, He OepexphiThe QOUTANTHME TPYGAMA, BRASISIOTCH
AefiuTomMeTpUeH C GoMbinell TOUHOCTLIO, ey TepMoMeTpHel. OIHAK0 aBCOMOTHAS BeNH-
YHHA TOYHOCTH BBLISNCHHS ra3o0TIAOMUX HNTEPBAI0R AeGHTOMEDOM, KPOME Ero KOH-
CTPYRTRBHLIX OCOCENHOCTEH, SAHHCHT €IIE M OT CTENleNH HEONHODONMOCTH Pa3pesa H
NOUHTEPBANBLHOTG W ofilnero Aeuton. [IpH Gombmiux fenpeccuax (IefHTaX) CpanHmH
Ta300TLAI0MKY HHICPEAIOR BCLSUOT yBepennee. B Sarec uerowmensnx mectoponie-
HUAX B 3ABHCHMOCTH OT TL1ACTOBOTO HABIEHHS OTAGILHLIX TLIACTOR H DesKHMa padoThl
CKBAXHHU, T.e. 3a0ofinoro jasgennd Ha 9THX Domumax, padoTaiue HNTepBaill
Tano BuJeaTL TWATedbhee, Ilo peayiabraTam HCCAeNOBaHMI, NPOBSTEHHLIX NeOHTO-
MEpOM THTIA «MeTaH? na CRBaMuNAX PASIHUHHIX MCCTopomgenni CCCP, yeranosaeno,
9TC TOUNOCTL BHISIEHHS HMMHWX TPAHHI paGoTalOmHX WHTEPBANOB COCTABIAST
+0,5-~1 w, a pepxnux rpang — =+ {—2 M.

['pannus razoorgalolluX wHTePBAIOR NOKA3aHM Ha pHe. VIILG. B TPHBENSHEOM
ma pue, VIILG cayuae npH geToMHOCTH BHUICTEHES B 3 MM [MOTPEUINOCTE COCTaRJAAeT
} ». Eemu HNTEPBAT NMPENCTABIER UaCTO YePEYIONHMECA NPONIACTRAME MOLIHOCTLIO
Io { M, To BHflellelHe Kak0ro 13 HEX 3aTDYIHHTEIbHO H TAKHC [LTACTH BALICISIOTCS
KaK expnoe nenoe. [Ipn sTow mpoxykruenoctL HETepRana # BEPOSTHOCTD €TC padoTtl
GUEHHBAITCA 110 KOS(PpYHIHCATAM TA30HACHMENHOCTH H TOPHCIOCTH,

OI.IB}{ K MEKNJIACTORBIX MEpeTOKOB

[laacTsl MHOTOIMIACTOBEIX MECTODONIEHHH C PasIiuHHMH QHABTPAILHOHHO-EM-
ROCTHEIMH CBOFCTBAMH, BCKPEITHIE eJHHBIM GHABTPOM, NMPM OTCYICTEHE [IOMANHOH
THIPOTHHAMHYECKOR CBA3N MENIY HUMH HCTOWAITCR nepagHoMepno. ILiacTet ¢ xo-
POLIHMH KONIEKTOPCKHMY CBOHCTBAMY HCTOWATOTCA GLICTPEE, YTO MPUBOAHT K Hogee
WHIEHCHBHOMY CHHIKEHHIO TKIACTOBOTO JABJIENHST H MEKILIACTOBLIM NepPeToran.

B nawame paspasorKH MHOTONIACTOBNY 3aT€KeH NIACTOBLIE HABTEHHS OTIeRLHBIX
NPOMIECTROB NPH OTHHAKOBOM COCTABE [334 BO BCEX LIACTAY ORIHYAKTCR TOILKG TY-
OHHON WX 3ageralid, uTo [IPH OTCHETe OT BEP XHErO TPOYKTHEHOTO [LIACTA BHIpAMKAETCS
dopuyaok

Pt o pret (VIIT.26)

TAe p; — MNACTOBOE  jlaBIeHHE C€aMmOro  BepXyerc Daacra, krefem?;  S; =

= 0,0341508,/20p ;Tep 13 [ — OTHOCHTEALHAS THICTHOCTL rasa; h; — pacyerHas Tay-
) diop itep T
funa i-ro miaacta, M; Zep; — KO3PPHUIKHEHT CBEPXCKHMAEMOCTH i-TO IARCTA PH Tep H
cpi P
Peps Top — tenmeparypa, K.
B 1uponecce paspaboTRU HEORHOPOXHOTO 110 Pa3pesy MHOTOITACTOROTO MECTOPOM -
Jeldd, BCKPHTOIC eHHBIM HIDTPOM, BO3MOMHLI TPH BapHanta.

I. p; > pje’l, 1. e. B ocranoBIennoh u padotaromnel ckBaxuie, ToKa p; > py >

> p;ehf, HPOHCXOIKT MEPETOK HE HEMSHETO IIACTA B BEPXHKH, YTO BO3MOKHO NIPA TaT-
HOM OTCYTCTBHH HJH OUeHb caafioll THRPOIHNAMHYECKOH ChA3H MCHIY ITACTaMH, KOTna
KOMEKTOPCKHEe CEOHCTES HHMKHETO ILIaCTa Golee HHSKHE, YeM BePXHEro; eciH HHAKHIA
FIIACT HMEeT AHOMAJILHO BHEOKOC XaBNeHHe, KOTAZ MEKHHH IIacT nosje NpHofmex
¥ BepxHCMY M T. . JlefuTorpamma, custas B CRBAMHNE MeCcTopoAaents [a31H, Doka-
SHBACT NEPETOK B HETepBad [/ U3 HuMnero untepeaga [V, Kak npashio, Hadiume
neperoka HagGonee 9erKo BHPAKEHO Ha AeGHTOrPAMMAX, CHATHX B OCTAHOBICHHOH
CKBaMUHE TPH Qyer = O (cM, pue. VIILY, kpusast /). Kpusan 2, cuaras npu Qyer =
= 75 Toic. MY/CYT, TAKKE TOKAIBIBACT HAMMYHE TEPETOKOB, HO TO CPABHEHHIO C KPHBOI
I KoauuecTBo MePeTEKAKOMIEro Ta3a ~— Ha 25% MeHLINe, YTo CBRIAHO C ILIACTOBHIM
Japnenuwem HuTepBana {1 H pasuocTeio 3a60/HLX NABJEHHE B OCTAHOBRSHNON B pado-
TARMWEH ¢ 1eGUTOM Qyer = 75 Tric. M¥oyr ckBamube. Ha Tpethey pemuMe npH Qyer=
= 200 Tuic. M*/CyT BOTeACTENe paBeHCTRA JARACHHA B HATepBae // w 3afioitnoro, T. e.
Prn i1 = Pa, NEPETORA NET, W JeGUT HA FCTbe COOTBETCTRYET MefuTY HHmnero /V un-
TepBAaTd.

265



Ha JetnepToM pesHMe B CHAY frpy 1 o Pa OEPETOKA BeT ¥ pafoTaoT BCe NIACTH .
CxeMaTaWN0 TpodUIL HPHTORE Taan NP Qyer = O H Qe — 630 THIC, M3/ CyT nokasan
HA 3TOM e pm. \/III 8.

IL p; < pje %, 1. ¢. B ocraHOBaeHNOH W paGoraouedl CKRPAXKHHE HA PEMUMAX J0
B "
p; < ps < pye ! OPOHCXONUT meperok H3 BePXHCTD MAACTa B HHIKHHE, 4TO BO3MOKHO

| ey — T
? % %] ﬁf’%{;ﬂg Jefwaep | B edunwzpae | Qedumsepamia Nod | Bedanozpas-
£ w (EE|E1ADMON M T N3 =29 i, ¥y | wa MBS
= |25 . =
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= ey
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Puc. V111.10. Tlpobnis 0puToka, cHaTwits &8 ckB. 174 lefeannckois MEcTODOMACHRA ODA
HANMYHY Deperoka Casd H3 GHIIBNEKAUEra TOPHIOHTA 8 HHEKelemambh

mhH VYOIOBHAX, IO HOCTHID prOTHBOHO.‘It’)}KHbI‘{ HATOFKENTHM B I1. [ HEPETOK raas 3
rsblme.'re}xamero TOPH3OHTA B HIKISKAUWH NTORA33H HA puC, VIIIL.I0. Jetutorpamma,
CHATASA B CKEAKHHE ]_[.leﬁf‘.'[HIILKOI'O \IELTOI}O}K‘I&HHH HOKAa3kIBaAET, YTO HHTEPB(N{() HMeeT
JAYYLHE KoanekTopexue ceoliceea. [pu Goabtax ,T[(-_‘ﬁHI‘dX 3TOT HHTEPBA NAeT Hed0ah-
w0l BPATOR rasa. Ha pemume Qyey — 290 THC. W Yoyt vabaronaeres NOTAOMEHHE, TG
MOKET HMETL MCCTO IIPH g o> Prag. J‘Icﬁmorpamxa CHATAA B OCTAHOBACHHOW CHBa-
JKHHE, NOKasHEAeT UEPCTOR HA IacTa § B BAacT 4,
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L p; = p‘,-cs", T. & HCTOIDENHE WIACTOB APOHCKONNT NPOUOPIHOHAILEO HX 3a-
nacam W FacToBLle NABJeHHH OTIedbHRX MJI4ACTOB B TeUeNHe BCETO NMePHOna pazpa-
GOTKH PABHL], YTO CBHNETETLCTEYCT 0 Xopontelt rIpoIHHaMuuCCKol ChAsH MeRIY naa-
cravy, Xapartepisiii BuI AcOHTOTPaMMbBI IPH 3ToM NOKa3aH Ha pue, VIILY.

TTpHBenennte TeGHTOTPAMME NIPH PA3IHUHLIX COYETAHHUAX MAaCTOBMX JABJIeHHE
M MNOTOMIACTOBBIX MECTODOMICHHIT YKa3HBalOT Wa HeoOXoAHMOCTh NPOBEIEHHE
JeGHIOMETDHY B Fa30BLIX CKBAMHHAX ;g KoHTPOJS 33 paspaoroll raacsbix Mecro-
POMICHEA.

OnpereneBye napamerpos 1JAcTa No paspesy

O6padoTHa pe3yabTATOB HCCJAEQOBAHKS CKBAMNKHI, BCKPHEBWMX HeofHopojubie
NIACTH EIHHLM PHALTPOM, TiPH CTANHONAPHHX PEKHMAX QHILTPAIIHM 110 YCTLEBLIM
3aMepas MPHBONHT K OCPEIHCTIHIO O Paspesy NOy4YeHHHX RO3POuIHEHTOB guALTDA-
UHOHHOTO CONPOTHBJEHHS, HCRAOYAN 3THM BO3MOMRHOCTL TMPABHILHOTO MPOTHOSHPO-
BAHHS TOBEIEHHA OTHeILHBIN NPOTLIACTKOR MHOTOHJACTOBHIX 3ajemei.

Onpeaeaenae KosdbHUMENTEB $HALTPANHOHHOTG CONPOTHRIEHAS TAROTHIDOAH-
HAMHYECKHMH METONAMH IO YCThEBHM 3amepas ADH PasJHIHEIX [IaCTOBHIX HABJCHHAX
W napaMeTpax OFACALNBIX IWIACTOR He NPeacTaBRAETCA BO3MOKHHM. [TosToMy B Ha-
CTOAEC BPEMA ICOWIOMETPHS — MPaKTHUSCKH EIHHCTBeNNbl METON, Mo3BONgOUHE
¢ TouHoeTRI0 1o 10% onpefedauth KosddmiieHTs! PHILTPAIMOHHOTO COMPOTHBIEHHS
KAKJOTD NIactra.

Peaynbrath Hecne oBaNKA HPH CTANHOHAPHLX PeHMaX (4 B HEKOTOPLIX CAYYasiX
H HECTALMONADHLIX) QHALTPALHN II8 ONPENeICHus IfapaAMeTPOB OTJeTEHEIX IPOITACT-
Kor 06pafaTHBAIOTCA B CIefyHllell nochAenoBatelHOCTH.

CHUMaeTCq neGHTOTpAMMa He Mekee qeM Ha 5—06 DEXHMAX € OfHOBRCMEHHEIM 3a-
MCpOM ofmero nefHTa HA yoThe.

Hamepsietest wid paccudwrLIBaeTcA 10 yCTbeBHM 3amepam 3adofiHoc JaBienue una
peex pextumaX. [IpH cpaBnHTeabHO HeGONBIUOM FTAKE [A30HOCHOCTH W OTCYTCTBHE TLIA-
CTOBE C aHOMAJIbHHMH TEIACTOBLIMH JABAEHHAME Pg BCEX NPOILTACTKOE MOMKHO TPHHATE -
ouunakoBHM. B ofieM, 1as Ra#IOro Nponnactka pa AGIRHO OLITE pACCYHTAND HA Ce-
perHny Cro MOIIHOCTH.

U3 neGutorpass suiensiorcd padotaomue HETEPBAIsl H ONIPeJeISercs MOMHoCTh
KajIore Huvepsata hy.

H3 neGutorpaMmul gid KaXIoro pemuMa onpeledsioTes AebuThl STHX HHTEDBAl0B
Q; wz coracHo dopMyae (VIILZ4).

OfpataThBaoTest Pe3yaALTATh HCCAENOBAHHA ¢ JEGHTOMEPOM TPH CranuouapHul X
PEMHMAX GHALTPALHY.

Jlag xadioro npomiacTHa HCNOLayioT HopMyTy

Poai— 92:; = Q0 + b,Q?j. (VII1.27)

rje { — HHJeKC rasooTJalmerc HATepBada; 4;, by — KosbdUIHeHTs HUILIDANHOH -
HOTO CONPOTHBEHHS {-T0 TRIACTA; f — WHIEKC peXHMA, H3MeHseTes ot 1 1o 5—6 H ogd-
HAKOB M1 BCEX MPONIACTKOB; Pry ; — TMIACTOBOC JABNEHMC {-T0 MM4CTa; P — 3@
Oofinoe JaB1eHWE {-TO TACTd Ha f-M peXumMe,

FCTH L1ACTORblE NABIEHUA OTIEILHLIX 13CTOB CHALHO OTMHUAKTCS, TO BO3MOMK IO,
uTQ 1P K OGIEM YHCTe PERHMOB [ == 5—06 s mIACroR ¢ HH3KHM IMACTOBHM JABIeHHEM
YHCI0 PEXRHMOB OKazeTcs MeHbUTHM, IJostoMy Npu COCTaBIEHHH NMpOTPAMMBL HCCTENO-
BaHK Je0HTOMCPOM HEOOXONHMO BEIGPATL TAKHC DEMHME H B TAKOM KOJAHUECTBE, UTOGH
TIpH 0fpaGoTKe PeayarTATOR HCCAEIOBANMS JIfA KakAOro IacTa ofecrneydBatoct Oot
He meHee 5—O6 pemuMoE.

Ilo noaydeHHEIM TaTHbM CTPOsTTes 3aBHCHMOCTH Ap2 0 Ap¥/Q, o1 Q; 10 OTAETLHBIM
NRONNACTKAM, A TaKXKe 00 00MCMY FOrbeBoMy 3aMepy W onpeleanores KosthdHIHeHTL
DUIHTPATIHORHOTO CONPOTHBICHHS 4;, b;, Ags, Fos.

Eean npu ofpaforTke 9arrth WHJHKATOPHBIX KPHBLIX ne MPOXOIMT Yepes Havdio
KOOPAMIIAT, TO TAKHC HITHKATOPHBIE KPHDLIE JOMMNH Gt ofpadorantl ¢ BHECEHHEM
NOMAPaBKH.

EcaH TiIaCroBHe JaBACHWS OTIEIbHEY HPOMIACTKOB HEH3BECTHL, T0, HCXONS H3
H3BCCTHBIX 3abofusiX naBaeRwi H jefurton NPOONACTROB, HHIHKATOPHBIE KPWELE
creryer o0padorark Tio MeTOJHKE C HCH3BeCTHHIM TLIACTOBBIM JABJAEHHEM COTJIACHO
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Tat6a

gia VIIL1

O5patoTka pe3ylvTaToR MCCRENOBAMANA CHBAMUY ACOATOMETpcH
0Py CTARHOHAPHBIX PemyMax (BiIsrIpausy

[ nmect Il naacy I naeer l IV naact

3 LA sl e | s 5 £

= B ! Tog = o i o
= g & o= oo z | I = =
% . IR el TN =TS = | ol
g & | FE &8 3'5 &3 %\5 SE| S|& e;Ejé?la

|

1]99,50| 100 \ 293 0,449 291 345 | 39| 257 | 60| 1,67 | 95| 1,05
2198491 300 | 596 [ 0,500 81 J 3,70 | (101 2,731 160 | 1,88 | 245 ] 1,23
319747 500 [ 906 (0,555 127 | 3,94 | 174 | 2,37 | 245 | 2,04 | 360 | 1,39
4196441 700 11174 | 0,598 1691 4,151 2301 3,04 } 325 2,16 | 450 | .55
5 |95,39| 900 1420 | 06341 204 | 4,41 | 281 | 3,20 | 390 | 2,31 | 545 | 1.B5
6 | 94,34 1100 }1687 10,653 ] 242 ¢ 4,55 | 335 | 3,29 | 460 | 2,39 | 650 | 1,69
7| 93,27 [1300 11900 | 0,684 | 277 J 470 | 380 | 3,42 | 520 | 2,50 | 723 | 1,80

NpuMcyanue g = 100 xrefomd.

i, IV, 2.3 paw n. IV, 2.4, anee no napecritn gosdbdruHentan fHALTPaIHONHOTO Co-
TNpOTHRAEHHS, NeburaM o 3a00HHHM paBieHHsan npHOGTHAKenHO OIPEAIAIOTCS LTACTO-
iBbIe NagMeHHA Ha#(ere NPoInacrka.
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Z00 400 g ROO g0 12 hom Qﬂ,q,mmc..~r3/;.-5un

Puc. VIEL. 11. 3aBucumacTe Ap? oT Q.

{ — no offmeny YCTLUROMY S&MepY, 2—5 — IS OTneNEHBIX TPOlaacT-
KOB {AROHT 3aMEPeH LedNToMopoM)

Ha nafifeHHblY ¢ ONPCACAACTCS TPOBOIMMOCTD KA I0I0 NIACTE, A TaxKe DO u3-
BeCTHOHR M3 ACGHTOrpaMMH MOmHOCTH f; — nponuiaemoctd niacros. [Ipm 3T0M Cie-
IVET OUEHL BHEMATETBHO OTHOCHTLCS K DaGoTaroiuell MomHoeTlf, TAK KaK WHOLME ne-
VIAYHAR NepPopalud, 3arpA2Herne nipuzadolinofl 30HE, gaanune TPOAKH H P, MOTYT
CAYHKHTL PHYHHON OTCYTCTRHR IPETOKA W3 XOPOilo APOHIZACMOTO Ia30HACHIIERHOTO
HHTCDBAJA.
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Peaynvrath gefwroMeTPHE, IPOBeIeHROH epef OCTAHOBKOA CKBARHNE ANA BOC-
CTAHOBIERHS JAABJERH, ACJMKHE OLITb HCNOAb3NBARLL U MpH 00paGoTKe KPHBBIX BOC—
CTAHOBJICHHA NABTERHM.
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Puc. V111,12, 3amucumocrs Apf/Q ot Q.

§— n¢ ofimeny ¥OTeelLoMy 3aMepy; ¥—J — 58 oTIedbislX HPOIIacT-
KOB (LEOHT 3ameped feGnToMepom)

TIpumep ofpadorku wHABKaToproH KPHEol nO MAHHRIM JeBHTOMETpHY H 33MEpOB.
JABTeRust ® TeMlepaTypH npkeeged B Taon. VI u nokasam wa puc. VIILIL,
VIIL.12. Tlopsaok pacueta sabofins/X I4BJIeHW i AeGHTOR lio YOTBEBLIM 3AMEpaM #i-
Jasken B raasax I, VI

YIiil.3. TEPMOMETPHUECKUE HCCRAEAOBAHHA
FA30BBIX CKBAXHH

ITpoBeenne TepMoMeTpuYecKuX HCCAEIOBAHKRE M TIOJYYACMbBIE Tipk 5TOM JaHHbIE:
¢ pacrpefesefini TeMnePaTYPEl fo CTRONY pafinTalomled u 0CTaHOBICHNOH CKBAKEHLY
NOZBOIAKT BHIEAHTL A300TNAGIIHE HHTEPEAIL, OLUEHHETD TeOHTH OTACALHBIX TRO-
TLJACTHOB, OUPEISINTL FUTOBHA BHLAETEHHH TMKETHX KoMOoHENTOR yrieBoJOpOlcE,.
YCTALOBHTD MOCTA BOSMOMHOH YTCUKH Tada npu nadudun xedekra ® KoxoxHe, ofpazo-
BaHHA TH/(PATOB, BEIICHHTL Ha wyue MEPETOKOB HA DazJHunBIX pemxuMaX padorm
CKBAM(HALE H P,

TeprMoveTpus B ra3oBoil cKsamuue napasne ¢ Aeburomerpuedt nogyquia pccra-
TOUHO MHPOKOe Npumenenie. TepMoMETPHE — NPAKTHYeCKH CNWHCTBEHHHWH METOf,
HO3BONANILHIT NOAYYHTL BEChMA HANEMKHEE DO3VALTATH! 110 HIYUENHI0 PAGOTAIOM{HY HH-
TEPEAIOB, TCPeKPHTHX GQonTadnsMK TpyOamu. HaleXnocTs v Ka%eCTBO MOIYHAEMBIK
HPH TEPMOMETPHH PeayAbTaTOB 3ABHCAT OT CIPYKTYDH W 1apametTpOB npovKTHEBHOTO -
paspeda, CBOICTN H coCTABA TAZ4, NenPeCCHE Ha LJIACT, TEXHHYECKOR XapakTepHCTHRE
TepMOMeTPd H KOHCTp}-‘KILHH CKBAMHHLL.

[Mpymenaeunte yupu UPOMBICIOBO-TCOPHIATECKEX HCCISIOBAHMAX JHCTAHIHONHEE -
3AERTPHYECKHE TEPMOMETPL TPeodPasyIoT HAMCHCHES B3MePAcMOH TeMpepatTyPel B H3-
MEHEH}e WACTOTH MePeMEHHOTO naNpARedHd, NOJABACNMORO LyGHHIEM HpHBOPOM Ha
noBepxuoctk. Hactortnnlll NPHIHAK CHINAAA, ONPEISTAIOIIMA HAMEDTeV Yo DeanIuHY,
HE 33BHCHT OT HAaMeHCHHA KoxbdmiinenTa Heenayn JHIHE CBIZH M NOMeX B JHHHH.-
HaTiugoy CIYHHT TepMOYYBCTBHTEAbHEH 3eMenT, TpeacTaRiawinui coboll 48a co-
OPOTHEACHES K¢, TOKA3aHHLIC ka »IeKT[HYeckoll cxeve (pHe. VIII.13), 31H conpo-
THRJeHKS 3ABHCAT OT TeMNEPaTypsl CPensl, B kotopoll paxoluTes npudop. Ocnosnoik
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yaer ry6aHHEOrO apHiopa — renepartop K ¢ H3meHmwometicd yacToToR, YN pasasenblf
JABYMS HA3BAHHLIMH TEPMOYYBCTBHTENLHEMI COAPOTHBACHKAMK ;. Tenepatop cocTour
N2 TPEXKACKAXHOTO YCHIHTEAR © Soabwiky ROSDOAIACHTOM YerMenus. TepMOUyRCT-
‘BHTEJIbHLIE 3MEMEHTH ONPCASIAICT JACTOTH aBTOROde0aARHE reHCcpaTopa, NepHol ¢ KoTo-
PEIX THHEHAO 34BHCHT OF CONPOTHBIEHWA. DVIvOHNNHKE npubiop OHTAeTCH OF HCTOUHHKA
NOCTOSHAGTO TOKA ¢ HanpsasenHes 250 B uepesz daa-

NacTHOE COMPOTHBIEHHE Rg.
Ha oBepXHOCTH HaMepaercda ATHTEdBHOCTh
g nepHoja KoaeSaHWs TeHepatopa dJacTOToMepoM 2.
BuxXonHof CHIHAR, HPONOPLUHOHAJIbHHIEA  JIHTEdb-
HOCTH Nepuona {, PerHCTPHPYCTCH  RapoTtamnoi

CTAHUHER,
B rascBuX CKBaMHHAX NPHMEHSIETCS TEPMO-
) merp T3M-36, wHaroramameaevail  leodmsuyeckoil

PeMOHTHO-KOMIAEKTOBOYNol  KouTopoit Tpecta «[pos-
nedrereodusukay. Texnuyeckad xaparTepHCTHRA Tep-

=+ momerpa TOT-36 npreenena s rada. IV.10.
g:m _[‘1 »
= : VIIL3.1. TNoarotopxa
y c7 ~ K TepMOMETPHUECKUM HCCAeROBAHASM
|
IoaroToBka K TepMoMerPHYECKHM HCCIegona-
HHAEM H®H HX ﬂpOBeﬂeHHe BO  MHOTOM aUaJorrydirhkl

I

|

1 pafiore ¢ nefrtomepoM. [losTomy HEHME nDpHBenent:

| TOALKG T& 0cOBeNHOCTH, KoTopbie IPHCYUIH NOATOTOEKE

J H HPOBEJEHHI)  TEPMOMETPMH B TA20BBIX  CKBA-
Hunax.

B cxBaskHNY, HAXonduryiocs Toa  JaBAcHEEM
rasa, TEPMOMETP € TpylamH CAYCKAOT Ha Kadene
R f yepes ayspHKatop. KOIHuecTBo Ipy3oB o LIuHa Jy0-
. pPHKaTopa onpefedsioTed adadormgno . VIILE1
nactogwef niaeLl.

-

Cl Ha woeepxnocTE  npopepdercs  paforocnocod-
HOCTL BCeX  y3q0B — IAyfHHAHOTO npuGopa, JIHHHE

A -i CBSI3H, YACTOTOMEDE, PETACTPATOPA.

f

pudop cryerawt na 30—40 M, BRTIOYaOT, NOT-
| 6RpAlOT YCHISNWE Ha Ha3CMHOH DAHe M W MacuTal
AT € sammen 0,25°C B 1 oy, man 0,5°C & 1 em.
L‘L ]: IMpu upoOBEJeNHH HCCACACBAHHA depes dontad-
HHle TPY6H NpRHAOP COYCKAT €0 CRopocThr 2,5—
4,2 M/Mun, A B HNTEpBAdaX, He NMEPERPHTHIX onTad-
Puc. VO3, Daekrphae-  HBIME TPYGAMH, — CO CKOPOCTHIO n0 8 M/Mun.
CKAsl - cxema  TepMOMeTPA Jae OLEHKH BJAHAHHA CKOPOCTH CIYCKA HA ToY-
Tar-36. HOCTE H3MEPCHHS CHeNYCT OCYIIECTBHTb KOHTPOILHEE

oo AT L eaete : Basg opuio
TaMep; & — MIMCpHTEALHEIT zavepu Ha OTICALHBIX TOYKAX, OCTaHABIH pubop
npubop; 4 — uoTernuHoMerp Ha 2 MHH.

TeMaepaTypy 34MepsuoT NPH COYCKe mpubopa.

[MonyyeHHEIC PE3VILTATL CHHTANTCA KAUECTBEMHLIMH,

BCJH  DACKXOMJIEHHEe B peSYALTATAX OCHOBHHX H TNOBTODIME 3aMEPOB  HE NPEBHl-
waer 0,2—0.3"C.

3amuck MEIATRILHO OCYLICCTBASTH 10 JIBYM KAHAJZAM € MAacmTafdamH TaySHn
1:500 u1:200, a 5 HekoropHx cayvasx 1: 100.

Jas cKBaMHHM, B XOTOPOH NPOBOINTCA INIPOMMCIOBC-TeodU3HYECKOE HCLIC-
NOBARHG TepmoMerpHel, J0THHA Oblth H3BECTHA KPHBRAH TeOTEPMHUCCKOTC I'pd-
Jwenta. EchOH rakan pabora paHee He BHILOIHEHA, TO €€ CIHeXyer [POBeCTH
A OCTAHORJCHHOR CKBAMMWHE, [Je OCHOBHOE VCJIOBHe — NOCTATOYHOCTR BpeMeHH
AOCTAHOBKH, ofeCreunBaomeli eCTeCTBENHOE NACTIPEASenHe TeMIepaTyphl o CTBOTY
LHBAMKHHM.
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VII.3.2. HuTepnpeTanusa pesyasTATOB TEPMOMETPHA
B OCTAHOBJEHHEIX W PaGoTAOLNX [A30BBIX CKBAXHAHAX

TepuorpaMmel, TOTYUSHHEE NDH TEPMOMETPHYECKHX HCCIENOBAHRAX B ascBofl
cpefe B ocTancBIenNod B pafoTaomell CHBAXKHMNAX, NO3BOIAIOT ONDEISINTh CIENYIO-
wee,

Pacnpefleaenue TeMnepaTypll N0 CEBOMY CKBAMCHHLI H NpouUece ee CralHausanmd
B TIO00M CeuenuH CTBOAA HA PASAHYHHIX DEKMMaX paGorsl DPH CIYCKe H OCTAHOBKE.

Tazocorgdmonme HHICPBAAL.

JIcOuTH OTIEARHHX HHTEPBAJCE.

Dmandapinieis
v sMeEninfie
<~ KC HabBepra- Tepromempus
{1 Mumpu R o
2048 A0 | 200 750w BY 8¢ RO 61 2 b3 840
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!
L2 1
1
1
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|
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|
1
\
3350 — — |
400 J

Puc. VIIL 14, TepMorpamstel, CHATEIC R OcTapoBleddoft (1) U B paforammeds (7)
[A30EEIX CKEXMHHEALX

Tepumorpamyel WITEPUPETHPYIOICA [0 AHOMANBLHOMY HBMEHEHHK) TeMNepatypat
ABHAYIUETOCS HOTOKE Tdsd B HHTEPBANE paloTaI0Wero [IACTa, MECTAX YTEYER, NEeDEeTo-
KoB ¥ np. Ha puc. VIII.14 nokasana xapaxrepHad fcpMoTDaMMa B OCTAHOBIEHHOR
{vpueaf /) v pabotawomeil (kpuBas 2) CKEAKHHAX C OTKPEHITHM 3a00eM, HE TEPeRPbITHIM
gonTannpive TpyGamu. TepmorpaMmel, cHATLE B octanoBdennofl w paforawmed ua
PA3THYHEIX PeXuMaX (feGuraX W ACADCCCHAX) CKBAMHHAX, MO3BOANIOT NDABHILNO
yuecTh BIHAHNE TeMICDATYPL i ee cTa0HaAN3anHd Ha 3a00dH0e H IMACTOBOS JABIENHSI,
PACCUHTLIEAEMDIE MO YCTLEBLIM 32Mepanl, YCTAHOBHTE TCPMOJHHAMHYECKHE VCIOBHI
BHIETEHHA TAMOALX KOMOOHENTOB yIIEBOIOPONOE [0 CTBONY CKBAMKHHEI, 30HE RO3-
MOJKHOTO 06Da30BaHES THAPATOB, CIeTHTh 38 BRIYEHHEM HOBHIX paGOTAlOlHY HHTED-
BATOB NPH HIMCHEHWH DOEKMMA PAGOTH H Ip.

BrijieReHHE raso0TRAIAX HHTEPBANOR

TounocTs BHIEIEHKS Ta300TIANIIHX HNTEPBANOB 3ABHCHT OT HEORHOPORHOCTH H
YACTOTH YCPELOBAHHA TAZ0HOCHLIX TPOIVIACTROR, JEHPECCHH Ha NIACT, BAAXKHOCTHE rasa,
&IQ COCTARA, HOHCTPYKLUMH CKBAMKHIILI, XAPAKTEDHCTHIH IIYOUHHOTC HpHGOpa, Mac-
uItaBa 3amTHCH W OIp.
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FEeal mpony«THEHWA PHTEpEAT MePCKPHT (POHTANNAIMH TPYGamy, TO 4eTKocTh
BRUICACH ST TAZ00TIAKMHX HHTEPEATOB YXyMUMadeTcd.

CyIecTHEHIOC 3HAUCHHE HMCCT Aenpecens Ha naact. [Ipy HeBoasmX ACApeccHsiX,
WLO MMCCT MECTD NPH BHICOKOTIPOHANAEMMX KOLIEKTOpAX, I BLASTEHHA TaiooTAd-
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PFpc. VI11.15. Bpgefedns rasoorijaiiial daHTepiiict B obcame AHDEA CKBAKEHE, neperpeIToil
POHTAHHEME TPYDaMH

IOTHX HATEPBAALR 1eecnoipa’Ha YKCTIIYATAUNS CKBAKUAB HA MAKCUNMAILHO SOMTY-
CTRMELX QefHTaX.

3uauyTentbHO BJMAET HE NCPCNAl TEMNEDATYD COCTaB Tala. Tax, BanpuMep, Npu
IHAYHTEILHOM CONCPHANul 830Ta, AAKEe [(DPH CPABIHTEAbI0 GONBUIHY JCAPECCHHAX HA
[ITACT, TOYHOCTh BRIICAEMHS Ta200TIATINHY NHTEPBAIOR CHHKAeTCH.

B sanemax ¢ uepaBHoMePHOH HEOJHOPOIROCTBIY W MAACH MOIUHGCTRID NPOLTACT-
KOB IO TepMOTPAMMaM I'DAHHDN paGOTAMMY HUTEPBANOR OPCISMAInTed TOALKO Ha-

272

YecTBenHO. JInf KOoMYeCTBeHHON HHTEPNPeT4IHH B TAKHX CIFYAAX CIEI¥er NOIb30-
BATLCH H Pe3}"..‘1bTaTHMH Jkpyl"HX IlpOMbI(.‘.."IOBO-T‘EOQJHSH‘]CCKHX METOI0B HCCIeOBATIH,

HurepBainl rajooTIA0MEX HPONAACTKOB NIPH UX OUPEJeTentdy 10 TCPMOrPAMMAM
MOryT GHITb 3ABBINIEHN HA-33 BIICPUHONHOCTH TCPMOMETPA H OXIAKICHHS MPU3adolHEIX
YUACTKOB COCEIHHX APONMACTKCE B prayakrate JVIHTCILHOH pafiorhl CKBaMWHW HA
JAHITOM Demyyve,

Ha wmmorongacTosoll 3afexd KauectBenioe BLLTetenHe padoTaiomix HHTepDd 0B
[0 TepMOTPaMye B Bepxuell WACTH paspeda yXyIIAeTea B PeEVIbTATE KAIopUMETpH-
YeCHOro CMEIIMBAHKS BCETO Ta34, MOCTYNAIOWESTO B3 HPOJYKTHEBHEIX HHTEPBATOB HHKe-
JEMAMUE IACTOB.

Ecan nmiacrh, BORDRITHIE £0AULIM (UIBTPOM, HCTOUIEHM B DA3UOH cTenend, To
BOGMOMHDL CAYYAaHW, KOTLa WX BLEIEJAeHHe [0 TEPMOTPAMME NPAKTHYECKH NeB0NSE-
MOKHO.

}pnvep BHjenenus padoTalEX HHTEPBAAOB B neobcalKenHOR CKBajune, He
NeperprTolt doErannmyu TpyOamu, nokazan na puc. V11114, a p ofcamcruoi ckea-
uue ¢ ponTABHLME ThySamu — na puc. VIIL15, Kax suavo w3 pre. VL3, razo-
OTTAMME HNTEPBAALI, MeCMOTPH HA NEPERPBITHE HX QJOHTAHNLIME TpYOaMu, Bblje-
JAIOTCH MOCTATOYHO YeTKo Ha TayBunax 2386--2425,6 v w 2589,6-—2631 .

KauecTeo BLleqenpa ragooTIAIHY HHTEPBAAOE MO TepMorpaMye GLLIo npoBe-
PEHO HYTEM KOMINIEKCHOTO HIYYEHHA FTOT0 BOTIPOCA AT CKBAMHHE C HETEDeKPhITHIM
HPO}I}’KTHBIIHM HHTEPB&JIOM C HpHMEHEHHeM OILHOBPEMEHHO TepMOMﬁTpI{H, ,]I.E‘,ﬁHTO-
MeTPHH W iliymomerpuu, [Ta puc. VIILB poxasanul peayabTaTsl WCCIEIOBAHMA Pas-
JHYHBIMH METOJAMH TIO BBINETEHHID patoraloliMX WxTcpealos. Ha srom e pHeynke
NOKa3aHa TEPMOTPAMMA CO COVIIEHHMMH A0 3ados donrannbME TpylaMu (kpueas 2).
Kak sunno 2 puc. VI8, rpanuus paGoralomero HHTEPBATA CPpaBEHIEILHG XOPOIIO
BEIIENHIOTCA BCeMM MeToMauk. B cayyae, ecad donTaHHEE TPYBEl cOyUienn a0 sabod,
TUYHOCTE BEETENHA TRAHNL, NG TEPMOMETPHH CHHUAKALTCS.

Ouenka 1eGATOB TPONAACTROB

BoamoMHOCTE ouenkH Je0HT0E OTASALHHIX Ta300TIAlOWHY HETEDBANOB — OHO
H2 OCHOBHHIX NPEMMYIIECTE tCPMOMETPHUCCKUX HCCIeN0BaNHA.
JIeOHuT i-To unTepBada Q; MPHOMHMKEHHO oOpEAEIAercsa no Qopuye

i

tai — fop i oe
Q=BT foli it VII1.28
' s — ,,L=1Q[ Vi )

rae fy;, 4y fog; — TEMIepaTYPa rasa COOTBETCTBEHNHO, MONXOASIETO H3 HHKHHX HH-
TEPEANOB K pACoTAOMEMY {-MY HUTEPBANY, BHXOIAINErD U2 {-ro MIacTa A mocié Kamo-
PHMETDHYECKOrD CMEIWBAHEA NOIXONMILETO CHHM3Y H BHXOAANLEro H3 INIACTA a3os,

]
G, E (Pn — ofmuil 1e6uT NOAXOAMILEro Ta3a ¥ Ta3a U3 (-TO mijacTa, H3MepAewkl Ha
n=1
NOBEPXHOCTH IHA(RPArMEHHEIME HIMEDHTEIAMH NOKPHTHYECKOTO HAH KPHIHWECKOTO
UCTEMeHHsT, THE, MY/ eyT.
Bemuuuna #; mupeiino ceasana ¢ genpeccuedl ki IIacT H ONPeJeTaerca mo dopuyae

r; =r,,_-,_:—~Di Apf, (VIIIQQ)

T¢ {npy — TEMIEPATYpA {-r0 INacTd, GUPEIeIseMas Ty TePMOTpaMME B OCTAHOBICH
EOH creaxune, C; D; — pnrerpaasHyf kos(iduiHent Moyra—Tomcona, onpee-
aferes cornacko m. [1.8, “Crixre/em®); Ap; = pan; — pa — Aempeceus Ha i-f maacr,
Krefom?,

Tpu pasTHYHBIX Henpeccustx Ha OTASbHHE PONIACTRH, YTO O0HYNG HMeeT Mecto
B HEOJHOPCAHHX MO Dasdpe3y THIPOAHHAMHUECKH Cialo CBA3AHHLIX H HECBA3AHHMX
NACTAX, BHICICHHE PPaduni paboTalnhx HITEPBAT0R N0 BROISued f3; B BHXoqANEH
to6 ; TEMMEPATYPAM Bechna JATPyIHENo,

10 3akas 158 273



Hefut Q; MomHo onpefearth 0o dopsyram (VIIT.28) u (VIT1.29), naxoas apu
sToM Ap u3 ABYYNEHHOH (GOpMYAR NPATOKA raza K CREAMHIE

QiDi {AI'QL‘ +Ban) + Qf {(raf - ‘frm 1') (pn:l I3 + paa')] -

i
= E Qr [(To: — tos 1Y (Pua ¢ + par)], (VIIE.30}

n=—=1

rae A, By — XosddHuHeRTH $HALTPABHONNOID COIPOTHEIEHHS, ONPEIeAeMLIe no
PE3YILTATAM HCCTEAOBAHKS NPH CTANHOMADNEX PCKHMAX $HALTPALHH.

Oanake oJud Wi OCHOBNEIX nedell ONPCIBNCHHA JeGUTOB oTJEILNBIX HPOMIACT-
KOB — NenGXOIMMOCTb pacdeTd xos(ubHILHEHTOR (PHILTPALHOHNOTO COMPOTHOACHHA
A; u By Mostomy dopuyaci (VIIL.30} cienyer noas3oBarsts ToabKO TOMAE, KOna
H3BeCTHH 57H Rospuidertnl. OOuYno N0 yorbeBMM 3avepaM jaBIeHHH, TeMneparyp
H OBMEX NeGHTOB HA DR3THYHEX PeikuMax onpeiensoT Ags H Bgs. Henonbaya Aeg u
Bog, a TAKKE COOTHOWENHS

12
A4 1 1
Aou kihr.
" B 1 I3 12
e S S SRR VII1.31
Bos Rim, ;__4‘ Vo | { }

MOMCHo TOHOARKeHHO HalitH A; v Bj. .
B (VII.31) oy — padiotarimad MOWHOCTE {-TC AJACTA, M) f; — OPOHANAEMOCTD,
B; m; — DoOpHCTOCTh, LiNiH eIHHHISL,

IJTABA IX,

YCTAHOBJIEHHE TEXHOJOIHYECKOI0 PEXHMA
PABOTHl CKBAXWH

IKCNIYaTAaUHa razoBLIX H Ta30KOHAEHCATHHIX CKBAMHH OCYIIECTBAASTCA B COOT-
BETCTBMH € TEXHWIOTHYECKHM DEXHMOM HX PafoThl, YCTAHOBAEHHEIM DIPH DPOSKTUPO-
BA(IMH DAIPAOOTKH MCCTOPOMKAEHHH,

Texnoxornuecknil pesum padoThy CKBAKHE YCTAHABIHBAETCS HA OCHOBANHH Ma-
TCPHAT0B, HAKOWMEHHLIX NPH AOHCKE, PasBejKe H SRCIIYATAUHYW MeCTODOMKIEHHS,
DYTEM HIVIeHWA €T TecNOrHUecKOro CIPOeHH, IPOBCACHE T430MBIPOHHAMHYECKHX,
reoH3nYecKHX H 1adopaToOpHLX HOCTeNOBAHHI CBOMCTB rasoHOCHBIX KOLICKTODOB H
CONEPMAIMXCA B HUX TA30B, BOAH H KOHAEHCATA.

[MpaprasHOCTE BEEPAUNOIO TEXHOIOTHYECKOTO PeiXiMa padoThl CKBAXKHH B 3H3-
IHETCALNON CTETENH 3ABHCHT OT KOJIHYECTBA H KAUYSCTBA HAXKOMICHHOH HII‘;JDPM&]IHH.
l_[(‘pellenb tpamopos, BAHRIOLHX 113 TEXNOIOTHUECKHT pemun, HAaCTOILKO BETHE, 4TO
3aTpyiudaer HOJHEIH HX YUET IIDH MPAKTHUECKH X DACHCTAX, HDHYEM HEKOTOPHE H3 HHX
He HOMAAIDTCSA PerydHPOBZHHI HIH TeODCTHYECKH HEJOCTATOMHO paspaboTaHdl JAad
NPAKTHYECKOTO HCHOMbIOBAHHA.

B genoM HMeMagHecH TeoperHdeckye H NMPAKTHYECKHE HCCICAOBAHNA LOAROAAIOT
BLIJICTHTD HEKOTOPHE OCHOBHEE (AKTODH, N0 KOTOPLIM YCrAHABIWBAIOT TeXHOJOTHYE-
CKHH peXXuM PaGoTel CKBANKHEE € YYeToM HMelwelicst HndopMalk 0 3aJesH.

Kaxk npaBHI0, HA KaMIOM KOHKDPETHOM MECTOPOKISHHH MOMKHO BLIIEAHTL OJHH
onpefeaAomui GakTop, TO KOTOPUMY YCTAHARJHBAETCA TEXVOMIOTHYeCKHH peM(HM
paGoThl CKEAXKHH. B OTIEALHMN CIyuadX NDPH BuGODE TCXHOAOTHYECKOTO PeMHMA
BO3MOKHE BapHAHTH OJHOBPEMEHHOrD yUera JByX M Govdee onpelensnmuX $akTopoB.
HawOonee cymecrBeHHHe $AKTOPH, BAHAKIHE HA TEXHOJOTHYECKHNH DEXHM, Cle-
IyIolIte,

YCTofUHBOCTE Ta30HOCHMX NMACTOB K DA3PYITEHHIO.

Ilannyne HA 3a60e CKBAMHHL cToqda KHAKOCTH HMAH TTECYAHOH NpofikH.

Ilandude nmoOAOIWBEHHOR BOJLI.

(OpHoBpeMeHHLH IPHTOK NOXoMBenkoll BOAL H ra?a B CKRAMUHY.

Temmepatypa naacta, oKpyXawinefl cTBOJ CKBAXKHHH CpENH, TRIPATOCGpazOBa-
HHA.

Hanuuse arpeccABHBIX KOMIOHEHTOB B COCTABE T'a33 NpH PA3IAUEBIX KOHUEHTDAE-
UHAX, JABACGHHAX, TemnepatrypaX H CKODCCTAX MOTOKa.

MHOTOTI4CTOBOCTE MECTOPOXKAEHHA ¢ YUETOM XAPARTCPHCTHRY OTJENBHBIX LOAa-
€TOB, NepeMbiiel MEXAY HHUMH, HATHIHH HAK OTCYICTEHA -THAPOAMAAMHUECKON CBA3H
MEMNY ITHMH ILIACTAMH, HX DEKEMOB, coeTaBa rasa B HuX, Yojopull saseramps
W BCRPHTHA WX OfHAM (BHALTPOM, 8amacoB rasa, GAMROCTH KOWTYPHHX # No-
JoniBeHHKEIX BOJ H Ap.

[X.1. TEXHONOIHYECKHA PEX¥M PABOTH!
FA30BbIX CKBAXHH
B YCNOBHAX PA3SPYIIEHHA NPH3ABOHHOA 30HB

IMpu yCraHOBAEHWH TeXHOJOTHYECKOTo PexuMa paloTHl CKBAMHHE B VCIODHIX
paapynenus npH3aboAnol 30RH NTaCTA NeOBXOJEMO YIECTD pAjL GAKTOPOE, BIHAIOUIHX
H4 YCTORYHBOCTE NOPOJ, CJAATAIMAEX 3ToT 1laacT. K 5THM (QakTopam OTHOCATCR: Ty~
Guua saneranufl, Puanro-Mexanwyeckue ceolCTBa TOpoN, Bo3jeHcTERe HOROBOIO B Iop-
HOTO JIABICHHH, CEROHCTBA HACHUNAOWHX TOPOIE MUIKOCTelH ¥ rasa, permpecens (rpa-
AHEeHT AABMCHEA), CKOPOCTE NOTOKA H AP,

o 275



IX.1.1. Onpenesedne RONyCTHMOM AenpeccHy HAa maacT
npy 3XCIYyATAUWH CKBAKHH,
BCKPBIBHINY CRAGOYCTOMUNBLIE KOEKTOpDE

Hounyeruman menperc 19 B YCIOBMSIX PASPYIICHHA TA30HOCHLIX KOLJIEKTODOB —
onpefeadiomui darrop. Oia Kozefieress B WIHPOKWHX [pejelnax B 3aBRCHMOCTH OT
MPOYHOCTHEIX CBOFCTE TOD .

HediterasorofotuocHle KomaexTopsl [0 YCTORWHBOCTH YCJIOBHO Ie1ATCA  HA!
HeyCToHUHBLIC -~ pa3pywaolEecs HpR rpaguente Jo 0,05 (kre/em?l e cradoyeroid-
uwsrle — npu 0,05—1.0 (krefen®)/om; cpeancyeroftumsee — mpu 1,0-1,5 {rro/em®)/em
W YCToWUWBHE -- Hepaspymalonwecs npr 1,5 (xre/ew®)/eM. Onpegerenne rpajuenta
JABJEHHS LI H3YHAMOID KOBIEKTODE C [OILIG OTHECEHHA €I0 K ofnoil H3 mepeyHc-
JENHBIX KaTeTOPHA YCTOUUMBOCTH BOIMOMKHG JHNTE JafOPATOPHLIME HIH HDPOMHCIO-
BHIMH HCCIENOBAHHAMH.

Jast oficenededns paGoTer CKRANKHHLL 683 PaspyYIIenns 11acTa HeoGXOJHMO Co3-
Jath TPANHeHT NABJERHA B parHyce Ky, He npesmtanmuil kpuatuyeckuil, Ecan ofo-

3HAUMTL KPHTHYECKUH CPaTientT JaBJeHRs Td3a o — s TO KpHTHYeC K HH JeOuT
¥

li‘l

fyner onpegeaatscs no dopuyac

a*Ry . T dab*
Qup — 25;5‘?"[_171/1"' a*g], (1X.1)

x .. M2ParTnn
nkhT cr

rhe

(1X.2)

b = Pav2Pard m
2aYAT

[Mapamerp ot — OCHOBHOH NOKA3aTedL HPH YCTAHOBIEHHH TEXHOMOTHYECKOTO Pe-
Huna paGoTH B YCIOBHAX paspyieHHd faacra. OH Aouen GbTL onpeleaen LI Kax-
IOro T430HOCHOrD KoMIeKropa, crHocoSHOTO PA3pyIDaThCsl HPH sKCNAVATADHH CKEA-
HHM.

IomycTuyan IENpeccs Ha MIACT CApefenseres no dopuyile

aQyp -I- 60
Ap = 2P ' P 1X.3
P Pratps ( )

rae @, b — xosdduHenTs GUIBLTPANNONHONO CONPOTHEIENHS, ONPefensieMsle 0 pe-
3ynpTaram uecrenoBanns, Mexay a, b u a*, 4% HMeeTesa clenyWAA cBAIb:

Rk
a ain Rxp
1 I
= b* —_—— '
b ( R 8 ) (IX.4)

IX.1.2. Onpenenedne KpHTHUECKOro paauyca
paspyuieHus MpH3a00#HOR 30HEI

Jlns OonpejemcHMST KPHTHYECKOTO DAJHYCA Da3pymeHHS MOMKHO NoMb3OBATHCH
npuOANKennod PopMyTol, DhiRepennof UA OCHOBe O0BEMHOrD MCTOAa, NMYTEM yYora
KOMHYECTBA NCCKA, BUHOCHMOTO HOTOKOM ¥ HAKATNNEEAIOWErncd B BRAC DPodKH:

9 i 7 0, 1873k v
R_VRC+( 0 +0,785HDK>m, (IX.5)
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rfie Rc — Danuyc CKBANHOLL, M; #' — CPCINSA KOUNISHTPALMS 16CKa B HOToKe, %;
Q — cymMapHb 0T60D Tasd C HAYATA SKOTYATAIHH, MY Dy — IHAMETP KOJOHHS, M;
{f — cymmapnag mollftocTh NecYanlix DPoOOK, M; M — MODPBCTOCTL NIACTH; Reyq —
ROsMDAIIHEHT cydposnn, 3aBHCAMHNA OT Pu3HKO-MEXAHHYCCKAX CBOMCTE KOJVEKTOpA,
Boyd = 0,7—1,0; Ay -— >0deRTHRIHAL MOWIIOCTE IACTA, BCKPHTAH QHIALTPOM, M.

Kpuruyecknit paguye paspyiileHna TOPoAsl IpH DUALTPALME rasa B HER onpefe-
asercq coraacno (IX.I} no dopmyae

25%Qy ,
Ryp = WW . (1X.8)
“*[_“r V‘ +—aﬁ"‘]

[pr uenombaoeanay dopyyad (1X.6) HeofxoInuo caegyomee.

OecneunTh NyTCM BWIGOPA COOTBETCIBVIOMCH WKOHCTDYKNHE CKBaXHH HOJHHE
BLIHOC YACTHI ¢ 3a0os.

ComocraniTh QpakuHonHelf COCTAB YacTHI|, BHHOCHMLIX MOTOKOM, € HCXOAHBIM
COCTABOM DOPOJEL, OTOGPAHIIEM B ipoucece §yPeHHA Ta30HOCHOTD 00LCKTa. DT Mo3no-
JARNCT VCTANOBRTE XADAKTED PA3pYIUERAN, T. €. YAaCTHYHOE C COXpanenHen CKeIeta Wik
NOMHOE DAIPYIUEHHE HOPOIH.

CymecTavioT TDH BOSMINKHDIX BADHAHTA 130CHATE DA3DVINCHHS HOPONM: TIOAIED-
MAHHE MEHRMAALHOYO IPaJMENTd, MEHLWETD, YeM TOMYCTHMOE €T0 3HIYEHHE, ITPHMEe-
HEHHE MCXAHHYECKOTO HAH XHMHYECKOTO CHocnda KpengenHsn 3abos ckeammuusl. Ilog-
JEPHKANHE MHHHMAMLHOTO IPAJHENTA HEDHEMIEMO B YCIOBHAX DHXJHX Caafocie-
MEHTHPOBARHBIX KOLIEKTOPOB. B 3TOM Cayvae NpHMensior JHEGO MeXdAHHYECKHE Cro-
cobul (envek GHILTPOB PARTEYHOTO THIlA WIH CO3JANHEe UX B NpH3adofinol 308e nyteM
HAMLIBKH}, AHGO XHUMHYECKHE COOCOGH (PWMEHenHe PASIHYHLIX HEMEHTHDYIOUHX
BEUICCTE AT KPerdieHus npusatolineil sonbt),

I1X.2. TEXHONOTHYECKUA PEXUM PABOThI CKBAXWH
0NPH HAJNUUKHH TMECHAHOH TNPOBKH
HIHW CTONBA XKHIKOCTH HA 3ABOE

B mpolgcce SRCMIVATALHH CKBAKHE B 3dBHCHMOCTH OT YCTOUUKBOCTH KOJJEKTO-
POB, ACDPECCHH HA INTACT, NPONHKHOBEHHA GYPOBOTO PACTBOPA B NIACT, KOHCTPYKIME
CKBaHHE, ee AefHTa H pacipejesenusn JeGuta 0o HHIEPBaly BCKPLITHA ITAcTa, Co-
AePMAHHS KEJKOCTH B TOTOKE MOjKeT ofpasonatbes DecyaHad npofkKa HIH CToaf
AHGKOCTH, OTPHUATOIBHO BAHSINIIHE HA TEXNHOTOFHYeCKHH peskHwM padort, Hostomy
OpH BLIGOPE TEXHOWIOIHYECKOTO PEXHMA DAGOTH TAKHX CKBARHH NeoBXOIHMO yderth
XoT4 66l T HARTOPSHL, KOTONHE MOTTH Obl HCKIKYHTE BOAMOKHOCTE 0GDA30BaHH necya-
Ho#f npobun mau croada mugkocTH, KoanyecTsennoe RIMAHKE Necyanoll NPOGKH Hau
CTONINA ACHAKOCTH COM3MEPHMO € BJIHANHEM HecOBEpIUeHCTBA CKBAXMHNLI HA €€ XeOAT A
CBSI3AHO, KPOME BHICOTH NPOGKH, € € NPOHHIAeMoCThio, B H2oTpommbix naacrax wa-
nuuKe ipoGKH BolcoToll no 20% ofuelt rasoHOCKON MOMEOCTH MIaCTa TPAKTHYECKH He
BAHAET HA JeOHT CHBAMHHML.

I1X.2.1. OnpeaeAaenne peGHTA CKBAIKAHDI
NPy NOJSHOM M HACTHYHOM NepekpbiTHA IJACTa
mecuaHod NMpoGKoA W cTOAGOM KHIKOCTH

1. IeduT CKBAXKHHLI ¢ NpoGKol, NPOUHIACMOCTE KOTOPOE TZKOBA, YT TPajHeHT

TARICNHS HDH HUILTPALKA I'a3d N0 Hell BechbMa CYH|ECTEEN, MPH NOJHOM [ejeKPLITHY
nacra TPOGKROI NPHATHMEeRNo onperenseted no gopMyae

2 T _—

- Pon—Ps V b &
;-'—'—'_——ll _6 l}\‘r
Q Vﬂ!b N a { )
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TIE Py, Ps — COOTBEICTBENNHO MIACTOBOE H 3abofnoe JaBdeHHs, Kre/cn®; & — Bhicota
NpoSKH, paBHas MOMBOCTH miacta H, M; a, b — rosddumuentsl PHABTPATHORNOTO
COMPOTHBICHASA, OlPeNeInemule H3 BLIpAKeHHN

o= 116p2p:: T nn In Ry :

akTey Re
232n2pay T
=TT I
ak RET

cooT

(1X.8)

3neck %k, — npoHHndemocT:  npodkH, L.
OrHocHTe bR JeGHT CRBAKHNL, TPOIYKTHBHEI ILTACT B KOTOPOH NOMHOCTLIO
nepeKpnlt mphofKoH, MpuGIHKeHAC onpeneadeTcs Mo dopmyne

tn )/ L
(£}

a]/i
X

Hpunep, To bopmyae (IX.9) upe H = & — 1,5 1 10 M 09 PasaHumex COOTHOITEHHH
HpoHHuacKocTell TnacTa ¥ NpodirH k;'kn GBITH PUceuuTae . PeayantaTe pacievoR  ([oKazausl

ug pHe. IX.I, ¥z Koroporo BHEIO, MTO O VESIHUCHHEM  MONMOCTH IIACTY, CAe0Ba-
TeABHD, H BHCOTH LUpOoOKH, J[eOHT CEBAMHHEB  yMELBLIABTCH,

q . (FX.9)

2
!
05 \"--..__
, .
3 | 4
o 41 k/ky 0 25 (kik,) 1077

Pue. 1X.1. 3anucumoc1b_Q oT k,fkn IAH NOIHCCThIY 3ATPAINEHHOR B Mpefeax NPOAYKTHEHAT G
DIAcTa CKBAXKHHBL,
§, v f — 1y 2 —5; 4 — 10

Prc. I1X.2. 3apncaMocTh d-o'r k,.f'kn AR pasAnMHcH encoTe DpolXH OPH HENOTHOM 3AMPAZHEHHH
aalGH.
8, M J—1; 2 =10, 3 — 20, 4 — 30

11, Ilpy vacTHYHOM DepeKPeITHR TAa30HOCHOTO NNacTa Npobkol orTHOCHTenbHEIHR
HeBnT CKBAXKHHL onpemeadercs mo bopayde

5 th [/

Q=1—y 1—7?—6?_
“a

fTnumep. Mo Gopwyae (1X.10) 1an pasiuvewx cooTiomenui k,-'kn ipn ff — B0 M, 8 =

= 1, 10, 20 k 30 M GplI TPOBCACAE PACUCTHl, PE3YALTATH KOTOPBIX 1OKa3ane wa pHe, 1X.2,
Kax sumpo k3 prc. [X.2, npu Goanuol sucore 1podku & — 30 M 1 cootnawennt ik & 0,5 X

¥ 107% 3pHa AArpAAHEUHA IPIKTHYCCKY HE PalioTaeT H NoITOMY OTHOCHTEILHEE AelUT ¢ NpoG-
KON CQOTBETLTEYCT UTHOCHTENBHOMY AeGHTY HecoEepuenHoll o CTCNEMY BOXPHTHE CKBaXHHEH,
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32
a

(I1X.10)

ITT. Mefut ckBaWHEL, BCKPHBIIEH Dact mMomuocteo H 0 neperpuiToft croafou
HMAKOCTH BhicoToli & = ff, onperenserca 1o dopmyne

o pg(lﬁ_eDlﬁ) ;pﬁnﬁ

Q: 7 SRl (IX.11y
roe -
_.5,8683p 5P .
Dy ==t {{pﬂ—(l—q.)a}, (1X.12)
P, fp — THIOTHOCTH COOTBETCTBEHHO MHJKOCTH H rasa B 3a00HHBIN YCAOBHAN, ¢ -—
HCTHHHOE FA30CONEpatHe B RETEPRATE PHALIPA; p, — 3a60HH0C nanmenHe y KPOBIN
HLAacTa. é

OtnoeyTenbnatl  JefuT CKBAKHUNY  OPH  HOI- '
HOM TIEPEKDHITHH CTOAG0M JKHIKOCTH HPOJAYKTUB-
HOPO  DAACTA  OPHOAMMKENND  ONpelelsHercs  To

— 4
3
g
popuyae /
|
A=) e — \ -

Q= e e (1X.13)
D16 (pl'lJ] _pa) Pon=—Ps

IV. TIpr 4acruynom DNEPEKPLITHH NDPOAYKIHE- :
HOTO IL1aCTa  CToaboM  XRHJKOCTH, KOUAA  Bep- g w—-————#
THKATEHAST APOHHIIZEMOCTE T34cTd GaM3Ka K ByJaD, ' =
OTHOCHTENbNBIE  NeGMT CKBaXuuLl onpejenserca  FHe ”"?- 233”‘:““'3“"‘{ ov 8
no dopuy.ae fp. wrefowt L — 8 2ol

G1-|- @ — p?g-(l _391‘5) R p?m(S L =38
QO DlH (p|21.1 —Pi) b (pin "_'pg) ! H

rae Qo — neduT gncTol (Ge3 croada WHAKOCTR) CKBAKUNLG @, Qy — nefuTH H3 nepe-
KPBEITOH H He NEePeKpLITOH CToa60M AUAKOCTH J4CTel TIAcTa, COOTBETCTRENHD,

Q= , (1X.14)

- Hfpusep. Tlo gopuyae (IX.14) npn H = 100 w, P, = 100 Kic/ou®, Py =99, 38, D5 u
00 wre/eu?, Dy = 1000 =r/w, Pp= 0.8 krim"; [_J- - 0,62; ¢ = 0,8, Tcp = 300 K 6uny pacciun-
TaHH ACOHTL AAA PAsIHUHBEIY 3Hauennd 8, PesyanTaTel DACHBToR ToKasads ua puc. [X.3.

1X.2.2, BanaHue nenpeccws Ha crenedb
3arpsiaHeHns 34009 CKBAMMH
H ycaoeua 00pasoBAHNA HAH PA3pylleHHsn OpodxH

Crement 3arpasHeHus 32005 CKBAKHHH NeCYaHOH NPoSKol CBA3AHA CO CROPOCTBIO
MOTOKE ¥ genpeccuell, OpHXonAwelcs BA eIHHHIY JIHHM npoSKH.

JIns w3BecTHbX NABIEHUA ¥ KPOBAK Py H [IPONHIACMOCTH NPOSKH, B KOTOpOR 3na-
ugTeNeH I'PANWENT NABTeHW:, CHAd, NeHCTBYHIIAA Ha npobKY Boicotoll & H ccucnyeM
1 cM, onpefensetea no gupMyae
2 z

2 2 2 2 Paa = s
Prog = FPa= Pag — Fs— —
b

ch — ¢

a

TAe Prpop — JABAEHHE Y NOIOIIBHL IIACTa, Kre/em?,
YaedsntiH Nepenaf HA eIHHULY IIKHb TPOOKH HPHGIHMEHHO MOXKHO ORPCACTHTh
o popmyTe

(1X.13)

2 )
Buag — s 1 1 N
R:_,___.__g e = —— , (IX.IS]
8 (pI'IJI - Pj) 5 ch _b_ &
13
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Iipusep. 1To fopmync (I X.16) Ans PasMEMITHX V'bm = 0,03 — 0,25 g & paccunrann K
H wokAdaabl 54 pue. [X.4, 03 KOToporo BHZHO, UTO 'Y MPCBLIIICHMH YVOEAEHOTD ([ICDeNags R
Haf, oTo KPUTHYCCKHM SHAUENHEM (TOUKH MAKCHMYMA 4i KpPIMHX) OCTAHABIIBAETEA pocT
npofKE B HAYAHAETCA ©0 paspyuiCHEC. C YEEMIIenHeM OPORMLARMOCTH MPOOKH YISIbRBE
MOTCpH B HCH YMeNbIaoren,

BanAuMe fenpeccHy Ha mpnucec o0PASNBARHA NTROGKL MOMHO OUCHUTE 00 QODMYNAM

104 — r3) 10 (P —ps) 2 2a
§y = oo APRA—F3) [__E._?_‘_J st 1X.17
1 2011- + QPI'I b H ( }
10* (pz — p3) 10 (prn—ps) ¢ Za
6 — .71 El _ [ o 2 J _ooee IX-IB
2 20, . 2py b ( )
Popuyna {(IX.I7) nmoskouser oMpCAGIHTh CISIVIGILEC.
1. KputHaeckym BHCOTY DPOOHI MpH ¥ oaonin
104 — 12 2
[——ﬂ%i—ﬁll =, (1X.19)
Ly g
2. IlenpeperHEl pocy ipofiil npu
104 —pa) )2 2
{-——@ﬁﬁ—&LJ e (1X.20)
Hn
3. PaspyulcHHEe U suHoc TpodKH NpH
104 — i2 2
[——J%%;—@lj > 2 (1X.21)
TAZ P - TVIDTHOCTD BEIRGCIRA, odpazviomero npofuy, wrimd,
R
&
A
2
fI0a - —_ e 28
Sl
&
|
_ = A =
0 Y 5 a7 188 Ap-id /Py
Puc. IX.4. Tlepenaf napicHuA HA efuuMny AJHHBI TPoGKH 8 3EBHCHMOCTH OT ee PazMepue,
YEa: | — 0,25 2 — 0,15 &--0,10; 4 — 0,05; & - - 10 JaHKEIM CKB. % MECTODOMASNHA
Tasan

Prc. 1X.5. 323BHCHMOCTE PAIMCPA JUHM 3ACPDABHCHHS OT ICTIPECCHH.

€ — 06aaCcTh MMMMEX DEINCHHA, rae BEeNHYHHY npofkn .\Iome-_r_t’rwrb misad;
2aif: F— 10; 2 — 100; 3 — 400; 4 — 900; 5 — 1500; ¢ -— 2300

Hpasep. Tlo dopuyaax (IX.17) u (IX.18) ana 2afb = 10, 100, 400, 900, 1500 u 2500
H pasAduNEX Aenpeceu paccuTAMa BHCoTa Npofkn 0. Pe3ylnTATH pacucToB NOKASAHH Ha
pac. 1X.5.

Ofpasoeadne mecuanoll TPOGKH HAH CTOIGA KHIKOCTH HENOCPENCTBENHD CBA3ANG
¢ BHGopOM AHaveTpd u DNAyOWHH coycka donTanHLX Tpyl, pacnpejeneHneM feSuta
B unTepeate nepdopanny ¥ IefHTONM CKBAXHUDL, Tlockoabky BmGop AMAMETPA B 34BH-
CHMOCTH OT (pOPMbl H pdsMepa 9acTHILI H3yyel CpaBHHTEARDO JOCTATOUNO, OCHOBNMLIM
KPHTEPHEM NDH YCTAHOBIEHHH TeXHOMOTHYECKOro DeACHMA CHHTAIOT LIYOHHY CITyCHa
TPY6.
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layGyaa cnycka HOHTAHHLX TPYH JOMKHA OBTL VBA34HA C JOHOMAHHTCALHLIME
noTepsMH TABTEHHA, BOIMOMKHGCTBIO MPHXBATA, OMNODOIHOCTLIO DEPHOpHPOBARHOTO

. HNTePBAIA (HIH OTKPHTOTG aaGon), pacrpelieacsuen I0OHTA M0 PA3PE’y, MOWHOCTLHIO

$HALTPA, HeoOXOMUMOCTBI HDOBEHENHS HCCICIOBATEALCKHX padoT, Tpefyiomux
COYCKA Tpy6 J0 HPOJVKTHBHOTO WHTEPBala u Ap. B OTACALIOCTH NPaKTHYECKH Bee
Acpeyiesennse QaKTopLl, BRIDYAGIHE H [MVOHAY cnveka, Hayvewusl. (AHaKo B Ha-
CTOfILEe BPEMA HCT efHMHOI MeTOIMKH pacyerTa IayBwEH cayckda boutannuX Tpy6

"¢ yucroM Beex artopol. Ofodman HARGILIEHRL T MATEPHA, MOKHO JHINL PEKOMEND-

BATE A5 CKOAKHH, B KOTODLIX NeT ONAaCcHOCTH HPHUXGATE, Het IIEOﬁXO}IHMOCTH npoee-
JCHHA HCCICIOBAHKI, TPelyIomEL OTKPLTOTO HUTEPBATA Hephopaluy | IP., CNYCKaTh
TpyGer Ha ray0uRy 85—00% mnrepeana nepdopannu,

IX.3, TEXHOJIOrHYECKHA PEXUM PABOTH CKBAXHH
MPH HANUYHH NOAOUWIBEHHOA BOJbI

IX.3.1. Onpepenenvie npenelbHOro Ge3BONHOTO AeOMTA
Ta30BbIX CKBAXHH Je3 yuerd
nogbemMa KOHTAKTa Tas —Bouad

Hamuue propotieennoll BOAL -— OHE H3 OCHOBHHX DAKTOPOE, BAHSIOIMHX HA
TCXHOAOTHYUCCKHE DeHM paforThl TasoBWX ckpamui. TTPOH3BOIMTEIBHOCTL TAKHX
CKBakH OTDAHHYHEAETCA JOMYCTHMOH IenpeccHcll Ha nuact, onpegedseMol o $op-
syste (IV.62) pan (IV.63). Ecan nonyeTHMas IenpeccHst Ha HaCT onpejenena 1o dop-
Myae (IV.62), to upegenturtii Gessonumil Jefir CKRAOWKHEL PACCYMTHBASTCH 1O (Jop-
MymIe

. —4a - V—ag +4b 3,0;{0r: (Pon " ps)
Qup = 95

Tac @, & — KOS(MUHIECHTH HUIANIDATHONNOIQ CONPOTHRISHHA, CIDPEJETALMbIE HO pe-
SyabTATAM HCCICAOBAHHS CKEBAKHKIR Py, Pz — NJACTOBOE B 3a60WH0e JaBASHHE COOT-
BCTCTBEHHO.

Ecau JOMYCTHMAA Jenpeccus onpejeaena 0o ¢opmyae (IV.63), 10 Qnp 1pH BCRpHL-
THH CKBAMKHOH HZOTPONIIOTO MAaCTa PACCHHTLIBATCA NO QOpMyde

) (1X.22)

owrz_iﬁrznii —1+ / y+—ﬂiL;f%—, (1X.23)
261mR / —( R
A{In —_)
A h
8 aNHAOTPOHHOTO NI4cTa Ao hopuysie
ah . _ 3 5
Cup T —1+ 1+ 4bvD (1 _vh}]ﬂR (I1X.24)
— J— ?
alhin R—'_—C
h
rie
40 fin B2
b =2 LR RV, (1X.25)
B— R
. RQ '
Onpexengemyio no dopuyre (IV.63) Ap? npubanEenno MoKNO 3aMenTh Ha
pin - Pg = 0.2p,, (pu - I"r) (h 'hnc) = De, (IX.26)
rae
D=02pm01 (05 —pr); c== 1 —h
i
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Poy Pr— IMIOTHOCTH COOTBETCTBEHHO BOAH f Ta3a B IJTACTOEHX YCJAOBAAX, V =
kpfln — TapaMCTp aHU3OTPOTHH.

Ona hee == 0,577Th npescauHull GcsolHEl HeGMT CKBAaMWNE CIefVeT onpeje-
JAATL Mo Gopmyaa {IX.QS? n {I1X.24). TMoayuenesle nmo 3tvM dopuyitay IeCHTE npH
fe << 0,077h — MABHMANBHEE D0 CPABHENN ¢ AefHTaMM, NOJVYelHbIMY BCeMA CYIIE-
CTBYICUIMMH MeTo aMH.

Hpusep. OTPOOeanTh NPegeIbibe Gr3BnARBE TefuThl CKBLMNILE, Bcr{phmmci& HEOTPOI
HBEIH 10407 ¢ HCXOANHME JaHIRENME: R - = 100 R‘j =01lmh - 60 pp,— 46,6 xre 5" o

a == [,6; h — 0,000005; k k — 0,213 1 [ = [020 xr/m® ,v_wﬂh s 4DMMPL — 30 M.

PucieTul, NpaBCOEllbEe 110 CbO]'JM}J‘IaM (1X.22y w (1X.23}, noxadunam«r ITO np“ T — 0,5

npeaenLHue Sessoante peGHTE COOTBETCTHeHHO PABnH Qup 25 TeC. MYeyT H Q =

= 378 e, MY eyT, o npH = 0,667 an = 279 T, MYNOYT.

[X.3.2. OnpepencHue npeneJbHOro 6e3BogHoOro nedKTa
¢ y4eTOM noxbemMa KOHTAKTA rad—Boxa

IMpegcabiite Geasoinme gefurter, oupelcilseMbe 00 GOPMYTAM, HIT0MXKed B
6 10, [X.3, opHrogust [N TEKYINETO TONOMen I Kourawtd raz—soda. [lo mepe naye-
HUH NAACTOBOFO NARJEHHS B rAZ0NOCHOR YdCTH IMaatTa KOHTAKT TA3—BOLA MOLHH-
vaercs. TlofbeM KOHTAKTA Tas—BoJA DBaHSET 1A [LAaCTOBOE JABJEHHe Ta30HOCHOH
YACTH ILIACTA, MAPAMETPH & H &, MowHoctk maacta & w gp. TTosToMy npa npornosapo-
BAHAW Npefedblioro GC3BOAHOTO TeGHTA MeoDXOAHMO YUCCTL WiMENeHHE NOIoMKentd
KOHTAKTA Ta3-——B0JA BO DBPCMCHH.

Tlopbes wonTakra ras—BolA YYHTHBACTCH MYTCM M3MCHCHHA MaPaMETPOB, BXO-
Zamix B Gopmymn (1V.62), (IV.63) 1 (1X.22)—(IX.27). Ecan Q.p onpegensercs 1o
dopmyme (I1X.22), 1o Apgom, @ 1 b 3anmenseTcd Ha

_ _ Aps—pr) i () ! V3l & .
Apaon (£) = 3 Y, h”c ) ThO Ry
—+ 0,421 (£) (ps —pr). (1X.28)
a(f) =ahih();  b(t) = bhR2 (1). (1X.29)

Kpoue toro, prg, ps 1 pr 3aMensiiores Ha Prg (7), ps () ¥ pr (). Ecad G, onpege-
amercs no dopuyae (1X.23) nan (1X.24), To ¢ yueroM nogbeMa KONT4KTa Ta3—EOIA
3Ty DOPMYJN DPHHUMANT BRJ,

(Hi@ R (O L—h (D] .
anz—a—Tlﬂ'——“ —1+ 1—]" 3 f
(IR () R (| _i}

i h(5)
(1X.30)
_a@mr@l |, A (N vD () [1 —h (D] In R
mTEe - . s Rme @ ¥
T
(1X. 31
Tie
ky () = 4b () D () (In R)*a® (1)
c()=1—hth R =helh@;
D () =02pn, (£) [ps (£) —pr (£}] £ {8,
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PasHAny MexIy HauaNhihM H TeKYIIHM 3HAYRHHeM Tal0HachIUEHHOR MOWmocTH
TpAGIIMKERHG MOMHO ORPEAeanTh o dopuyae

o R {f) == Ah = % Vit AgE —

A At dut + 2V Ay VI~ A0

I 32
3V A, I m ’ (1X.32)

rae A — 3£0par
T myBusly (1X.33)

g = nREmhyqy,

& — mponHnacMoctb maacta, J; y — nauannHei ofbem TasoBoll uacTd samemd, MY
L]
Ilg — BAZKOCTh BOJH B H.-laCTOBbIX Vc.-msnﬂx clT; @ — mefiuy CKBaMKMHK, ThIC. w"-cyr
— 1 Lty
{ — ppeMsa paspafioTky, cyT Grp, Molc M¥eym
(hUIENT NEE30TIPOBOIHOCTH BO,LLOHOCHOH

yacTH 3anews, cn¥ic; = 293/T\\y — ’7
TeVIEPATYPHAS  NOUPABKA, M — TOpH- Jou —é
CTOCTh, JOMH COHHMIIH; (p — Ta30HACH- /
HIEHHOCTH TA30BOH 4actd, TONH eAHMIk,

Tlopagok onpeicneHld NPeJefnLuaro 7y
Geapoiioro  Je6HTa OPA OIBHMIIOM 200 7z
KONTAKTC ra3—ooia CIelyionui, 4

TTo dopmyaan  (1X.32), {[X.33)
onpegedactTed ofiveM rasouocnofl wacTH i
maacra £2,, sarcu Kosbipwmnnent Ap M
gauce, Ak, coacuoBareausHo, o A (f) (Laa -~

paccMaTpHBACMOTO  OTPC3KE  BPCMCHM).
Tekyiee IIACTOBOC LABIEHHC Qlpe-
IedfCTCH W3 YPABHCHASA MATEPHAJLHOTG
fanaHca B COOTBETCTBHY € OCTABIIHMHCT oo 1X g, 3aHCHMOETE Qnp OF % opu
3allACAMM TA23 H TCK YN oﬁ*qun_\{ Ta30-  Looouknon  (cDaomame MHH“) W HeMo-
HOCHOH 94CTH 3a7exH Q. = nRimcprh(!}. ABWMEOM  (NYNKTEDILE JWIAH)  KOHTAKTE
ITo Texymemy 3HAUCHAID ofbea 2, A3 —2ofd-
BLIYICISIETCS TeKYIHCe Ay, B KoTOPOM OpH-  Png ¥IECMH
nuMaetes mosoc Q. B sasacimocry or 219 4 — 18I
NPHAWMAENOH PaCYCTHOR METOIHKY OMpe-
AeIAOTCA TCKYIUIC NapaneTpst Mo dopmynan (1X.28), (1X. 2 wnw (1X.30)—(IX.33).
Tlo 3THM 3HAYCHIAM PacCCYATHIBASTCR Npefenbnbit Geapofnsiil JeGut Qnp o dop-
myac (1X.23) wmm (1X.22),
[ouryucHHEN @y, HCNOJAL3YETCS NPH PACHCTE NIOBOTO TEKYILETO SHayenns A,
Cacayer obpatate BlMMAHAE, TO NPU onpeaetcadd Ak TpeSyeTes oyens BLICOKAA
TOYHOCTD pACYeTa Hf),LL‘IOdeH[fJMH‘{ecKHX BEJHUHHE (0 CELLMOTO 3HAKA TOCIE 3ansaToi).

a 97 o4 af 048 &

§f— 300, 2 — 18T, 01—
g — 144

fIpusep. Olll’f‘,m'm-rb HPEIcIhiine (wno:mme TMeGHTh CHEANNE C0 CACLYIOLE A Horom-
thMH MAHHBEMY: oo = 30 wreiom® A = 30 M RK = BOO M R =0, M; & = 0,56 c¥yT/TLIC.
P b= 0,0058 {eyTiime, ML Kk = 1,25- 10° e QH 340 Teac, wieym @, = 581100 u%
(pr = 0,74 B = 0,76 m =— 0,2 }e -~ 0,025 O, noa 1‘ — 07 1000; 2000; 3000 1 400{] cyr. Poasyae-

TATH P4cUeTOR HP“BEWPHH B Tadd, [X. 1 o mownandet 22 pue. [X.6. Ko suano ud pre. JTX G,
Tabaunmna IX.1
PesyabTaTet pacdera Qup NMPH OIBHKHOM KOHTAKTE ra3—Bofa

) Qs Q. Poa (th
foeyr M. MY AR, A M MR, MY Krojow®

0 il — 50,0 3, &1 500
1000 310 3.0 17,0 5,46 257
2000 680 8,2 41,8 4,65 218
3000 1020 15,5 34,5 1,00 181
1000 13460 27,0 23,4 2,67 114
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NPEedLHEC OCIBOIHEE DeGHTL, paceyuTadndme o dopuyac (I1X.30), npu NOJRHMEHOM Kon-
THAKTE P43 BOJA CHHNGIOTCH Ouliee NHPERCEDIO, Y70 CBA3AHO € HCoOXOAUMOCTLIO YMEHbIDeHH
OCHPECCHE 1A TALCT, MOUWOCTH TacTe H . B RPONCccce paspadoTHM.

1X.3.3. OnpepeneHne COTHMAALHOTO BCKPLITHA
Ta30HOCHOTO NJAacTa ¢ NOXOWBEHHOW BOJOH

OnTaMansioe BCKPLITHE TA30HOCHOTO MAACTA € nogolleenHoll Bogod ofecrewn-
BaeT MAKCYMAJRIEA NPEICIbINIE Be3Bolltii IcOHT CHKBAMMHLL ¥ 3aBHCHT OT €MEOCT-
HLIX H QUABTPALMOHHEX CBOHCTB Maacra, CBOACTE rasa H sogel H Jp. OmtHMambuoe
BCKPHTHE TUIACTA ONpeledscTcd anaJHTLUCCKHM H TPafn-aHAMHTHYCCEWM MeTolaMit.

AHATHTHHECKIN METOLUM ONTEMAALEOC BOKPLITHE 044CTa fAgp DPHOMHMEHHO onpe-
JeasmeTed no qopMyse

- £3]
fon =— 0,56 [(J,bh Ak
ot 5P (ps — pr}
' @ 2
— ]/ Co.6n1 Ml—J — 0,36!;2}, (1X.34)
L &Pon (P — Pr)
rie ¢, — ah; by = bhE. Hosple znaycnds @ ¥ b f0MKHE GbITh Onpejeners o fopMyaan
et

Grp, Mell MY CYm T o hge —h T {hue HHP
Jaa -
' (X1.30)
o0 e I'padi-aHAAHTHICCKEM  MeTOJloM onTH-
2 ™7  Maubhoe BCKPUTMC TACTa  onPeendcTcs

\ CAELVIOIEM  obpasoM.
108 " T dopuyse (IX.23) am (I1X.24)
paccuytitBaeTes Qpp LT PadIHUHBIY A.
] N CrpowTes  3aBHCHMOCTe @y 0T A
i 42 6 A6 g8 A (puc. TX.7).

. Mo zagncumoctn Qnp ot A anpeaciser-
Puc. 1X.7. lapwcumocte Q. 0T & CA  MAKCHMaJbIOE 3HaueHHe IPele LHOTO

Geaponaoro  gebra Qnp max, COOTBETCTBY-
wero fiyg = fge, on/fs
Mo ppezromeanoMy rpado-aHATHTHHECKOMY MeToZY 0OPH HCXOANKX  AdHHDLIX
& == 5,6 cyr/tie. M%; & = 0,0068 (cyritoie. %)% p — 300 krefom®; b = 50 Ry, =
= 500 a5 Re == 0,1 »; mo dopmyae (1X.23) paccunranst Onp 2191 3384HAKK £ A TO-
cTpoeHa 3apHCHMOCTL Oy or A. [lo noctpoctitofl xpusoll Gnp oT & onpefeasicd, yto
MagRcHMaAbURE Qnp = 200 The. M¥eyT cooTBercTBYeT A = 0,35, KOTOpOR ONTHMAALIO
Lt 1anToi ckBawuaik, OnTHMaILH0e BCKPEITHE MPY 3TOM fuc, op = 0,308 = 17,5,
TTprseACHHYIO METOIUKY QNPEMCACHHT ORTHMANLHOIO BCKPLITHA HOROJABAYIOT 1M IIC-
PHOANYECKOTO KOHTROMA 3d {Jnyy B Ipolecce paspaloTRy 522CHKH C NOIBHKULM KOHTAK-
ToM T423—Bojd.

IX.4, TEXHOJTOTHYECKHA PE)XHM PABOTHl CKBAXHHb
MPH OJHOBPEMEHHOM NPHTOKE TFA3A
H NOJOWBEHHOA BOAb

Ilpn nmpopude KOHYCA nogouBeHHOH BOIR K CKBaXWHE H OTCYTCTBHY BO3IMOM-
HOCTH OCTAHOBHTh CC DPHTOK K 330010 BO3HHKACT HeofXolHMOCTE FCTAHOBHTh TeXHO-
JOrRYCCKIR PCHHM PabOTLl TaKol CKBAMKIHK,

Meromiixa masi focTATouno TOYHOTO OMpeiedennd gefHTa Tasa H MONOWBCHHOR
BOIE UPH HX QIHOBPEMCHTIOM TPHTOKC K 3880i0 L0 MACTOAMMCTO BPCMeld e pazpabo-
Tana. [TosToMy TpeaaaraloTed npubaaAeniive Metoqid pacycra ICOMTOR Fa3a ¥ BOABT,
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[pE HemomHoM BCEPRITHE TALONOCHON 9acTH  maoiponyoro ngacra JeGat nomomm-
BeHHOH BOIH ompefeafcTes O fopmy.e

h—*h
Tk (0) Ap (.-ap—-—,—“) M
Qq = J (1X.36)
a1 R ]
ny =%
IH
Re

rie fy (0) — dhazopas N onANAeMocTs AT BoaAR; ) |lg — PASKOCTE BOMH B ILTACTOBRIX
yeropuax, cll; A, b,; — FazoHOCHAS B BCKPUTAA MOWHOCTD IAACTa COOTBCTCTBEINIO, M;
1 — BHcoTa croaba Bofkt, ofecheunBalomad Lakaenye | xrofcu® B WTACTOBMX Yoo~

BHAX, M/(Krcicm?).

a g
QE: B oy &,
MAeym M3y
' I e
300—
S84
2(79 _—] . —
Z
250 !
160 e -
)
v
f 7 2 3 ap xre ot 2 3 Ap Kri/om?

Puc. 1X.8%. 3azpcuMocth JeduTa BoMbl OT JIENPCCCHH B3 NJACT.

BexpeTHe rasodocuolt dacts nJacTa: a — OOANDE;, O — HeOOAHOe; kE oy, By f— 1
P04 3 — 03 44— 0,5 5 —01, 6 — 00

Hpusep, OnpeseqnTs qedHT Bofbl B CKEAMHRHE C HOXORHEMH JALHEMH: B = 50 m; hnc =
=: 25 u B0 My M = 10 s/mrc/om®; LS BO0 M; Rcz 0,1 M kB (g} — D,OR; 0,), 0,2 0,3; 0.4
w 1,0 0 npn Ap = 1—5 xrciem?®, PeedeTl GHLIM npoBcuens no dopyyne (I1X.36), pesyisTaTh
KOTOPLIX Npemerabaciin ka puc, 1X. 8. TIpuTOR nogowseniol pobl cordacho puc. IX. 8 macH-
THYCH GPHTOKY BOJH OPH OesHaNupLoM 4B HIKEWH,

HPH OATNOBREMEHHOM HPHTOKE B dUH3IOTPOIIHOM I1,1aCTe rasan HO,E[OLUBCHIIOI‘"{ BOALI
K cKBamMHe IeSMT Dojomseunoft Bofs! mpEGIMMenuo onpegensercs 1o Gopdyie

5,426k, gvhs Ap ¥ vha Y \ ']
= [ [ e e —— 1 3
Qs = o R v el (1 - ) b axan
By In 7
[+

TZe fr.n — lopu3onTalbgad IPHIHIAENOCTd Ia8 Bomu, [l ¥ — V hpiky — gosdibn-
IMEIT AIMHZOTPONHA, fg — MACTL MOIMMCCTH MI4CTA, 34NATAA BONOH, M.
JefiT rasa npHOaRXKenHe ORPCICIACICA N0 (QOPMY.e

Q= 0,017stky. i1 Ter Ar [: (l - \:;2 -) Poa — 0,5 -+

R
Brzpyr T In '}ﬁ_ i
vhe ('th)‘z P __'rl 4".9_ ]
- in (H’ e s (1X.38)

Tfe &y, ;. — TOPH3OHTANLHAM PORALAEMOCT Tad Tasa, J1; A; — HatTD MOULHOCTH MJia-
CTa, 3aNAT4T FAS0M, M; L, — BASKOCTE Tas3a, cll; z — Kosbimiuet CECPXCHMYMAEMOCTY
raaa, :
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Hpumep, OnpegearTn MeOUTH BOAN W Ta2d CKBAXHHB ¢ HoXOMNBMI AALHLIMM: b p=
— T .
= 0,01 I Byom 0000 m 0,000 T op, = 0,02 ¢l pg = 1,0 elly m — 10 mi{kre/ondy, p =
— 5|I_) freag® T B ! ! nn
P KTC/ems; RK = R0 wM; Rc = 0,1 M 378 DasquaRWX aHauenwh Ap, #;, hy PeaylibTaTnl
Pacderos SCOWTOB Tadd B 00 NOKA3AHE! Ba pue, §X.0.

Ap neejom?

Afi—— - -

2f1

Pue, 1X.9. 3apucuMocTe ae-
fura rasa (a) u Boam (6} or
Jempeccun Apy v—= 0,33,

7 i g , =120 & b= 30;
50 0 T Sl it S Pk
Q;, maic.m3foym Qg, m¥ cym

IX.5. TEMIIEPATYPHBIA TEXHOJJOrHYECKHHA
PEXHM PABOTHBI CKBA)XHH

Ipy ngsxoll TemmepaType MAAcTa ¥ OKPy:KaOmed CTBOM CKBAMHAE Cpeat H Ha-
JUYNY BJ4TH B Ta3c cosfaloTcd YOTOBHA ATA ofpasosannd THIPATOE B NpH3aloHHOM
307e ¥ B CTBOME CKBAXKHHE, YTO BHIABIBAET OCIoMIenys B paloTe M CHHKACT HAICH-
nocTh 1oChMH rasa. HCKMIOYHTE BOSMOMKHOCTE THIpaToolpalosanind H NOBHCATL Ha-
JAEMHOCTh IKCIIVATAIMH CEBAMKHT MOMEQ DYTeM OPABHILHOTO BLOOPA TCXHOJOTHUC-
CKOTO PCHMA paGoTHl HAH 34KauKol auTHTHAPATIMX YHTHORTOPOB B CKBaMuuY. [Ipy
HAAHYHH BO3MOMHOCTH YCTAHOBNEHH I TEXHOMNOTWHRCKOT DexyMa, O(}CCHC‘IHB&I’O[]LCI‘O
pabory CKBamyub Gc3 00pA30BAHES THAPATOR, NeUeTecoolipaino MpiMeRATh MCHCC
SOQEKTHEHLIH Cnocod — 3aKauKy WHTROHTOPA B cKBaMyuy. B yCI0BHAX TWIPATOOH-
Pa30BaHHA CHCAYCT ONPEJIHTh TeMOCPATYPHHR TCXNOAOTHHECKHWE pexum pafaThl
CKBAXKHHLI, VBAZRBASA €ro ¢ PaBUODCCHRIM TABJICHHEM H TeMnepaTypoH ragparoolpa-
30BaHNA. PapHoBccHWMe Janiende W TEMOCPATYPE THAPATOOSPE30BAHAA 3ABACAT OT
COCTABA [A3d, BAATOCOLEPIKANYA, TCIA0GHIHUCCKHX CBORCTE W [EaPaMETPOB OKPYKAIO-
wed CTBos CKBAXHHD Cpemsl B OAp.

s YoraHOBJICHHS TeMMEPATYPHOrO TCXHOAOTHYCCKOTO PEMAME paboth nefXcs
JHMG NPeICAHTL H3Menenye Ac0HTA, JABICHHS 3 TCMOEPATYPH T433 H VBIS3Tbh 5TH
HAMEHEHUS ¢ DABHOBCCHBIMH JABJICHHCM H TCMIEPATYPOH THIPATOOSDASUBAIIA, HC-
ROTRIVA MPH 3TOM YPaBiICHIC IPHTOKA Ta3d K CKBamHEe, YPABHCIHE IBHMEHHS 1333
10 CTROMNY, AHAJHTHHECKYIO HIIH 3KCOePHMEHTAMLHYIO S3ABHCHMOCTh MEMAY TaBIeHHes
# pasnoncorofl Temreparypofl rRAPaTOOGPa30BAHNA B YPADHCHHC WIMEHCIHS TeMne-
PaTYPLL B nuacte ¥ B cTBOAC paboratnnell ckpaunt. Jng GCarHApATHOrO PCKAMA
PaboTLl CKBaMKUIEl Ie0GXoAUMO, YToOK PR ONpefededdoM MeGHTC (IABJICHHH) TCMITE-
parypa rasa Snlad Bhlle PaBIOBECION TEMIEPATYPE THIpaTOOGPA3CBAHNS fp.

Ecan weofxofimo, utolir tupath e obpazoBmBanich TOALKO B ILACTC, TO
ROMAHHO YAOBACTBOPATLES YCAORAE I3 2> I,

Ecad ncofxomime, wrofel THApate! He o0PasnBeIBATHCE 10 YOTLH CKBaMHHH, TO
JOMKHO OBITH £y 2> f),.

1X.5.1. Besruaparsbiii pexum paboTbi
NpKU3aGOAHON 30HbI H CTBONA CKBAKWHB

Onpegesctne BO3MOXKuocTH ofpasosanms THAPATOB B Rpuaatoineil 30HC ¥ B crbone
CKBAMHHL Heofxouumo gaa eefopa cnocofa W secta nogaun anrsbutopa. B cayvae,
"KOTAA THApath obpasyrored B mpitzadoiinodl 30de, wAIRGHTOPHL HePUOIMUCCKH 34Ka-
HUBAOTCA B IJIACT.
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Bearuppatuntil pexuy paGors upwsadofitoit sonnl ofccreuysaeTcs IIPH BEUIOJHC-
HHH HCPaBeHCTa i <C t;. Buadcuue ip IS HaMIOTO MecTOpOmAeHnd oupeIcaderes
OTICARHG [0 MCTOZAM, npuecicHumy B 1. 119, #; -— no dopuyne (IT1.31}), a pedur
CKBAMMHB TIPH JAHTIOM persiMe no dopuy.le

_ 25 4D Apt
a+ I/z;b, oA (1X.39)

Hopagox onpeicicand ip, {; 1 G H BXOIAUWIHX B HHX NapaMerpos upuseldcl B ria-
pax 1T—IV. Pacuertl no onpemeaCHRD SesTHAPATHOTO Pewuya patorh Npaiabolinol
A0HR ﬂpleOﬂﬂTCFl B CJIC,LLYI’OH_LEFI NOCaenOBaATC IEHOCTH,

Tlo uspecTubin Kos(duumentas a # & gag opuemitesmoro 3a60HHOTO MABJICHHA
onpejensnercst G,

Tlo € u gpyrviy rapaMerpad, sxoasmmay B hopyyay (111.31), paccunreieactea £,.

TTo sxenepyuMenTa LALIM JA1HBIM a#60 PaCUCTRRM My TeM coraacHo dopyy.e (11.30)
WIH 110 PABHOBCSILIM KPHBRM THAPATO0BPASOBAHHA RPH M3BECTNOH UJIOTHOCTH rasa
onpegesnseTcsd .

TToayueniuc 3uadeHHa fy A fp MOMKHBL YAOBACTBODATh HEPABEHCTBY #p < fu
FEcan 370 yOI0BHE He BROOJHCHO, TO PACUCT &y MOBTOPACTES ¢ NOBLIM 3HaYCHRHCM (G 10
Tex nop, noka He Gyter Iy <U it

Besryapatieni pexcud padorht CTBOAA CEBAHHL ofecmeunsaeTcA LpH &y < by,
¥orbepas TeMnepaTypa £y, NPH OTCYTCTBHHN 30HL MHOTONETIIEN Mep3TUTH ONPEICACTC
no gopyvae (TIT.53).

JleBur ckpawune, BXoLAMHA B ACABHOM BuIC B (JopMyay (T111.33), yepes Af 1 o
onpeaerdercd no dopyyae ([X.39), Pacnpegegensc JABACHHS B CTBOJC CKBAMHHE
angcupaetes dopmyaod (1I11.9).

[Mapamerpr, Bxonmnuc B 3T GOPMYIL, ¥ DOPANOK HX ONPEI&IEHHST H3J0MCHE
8 raapax IT—TV,

Bearugparinsti peney paGoTs CKBAMHHE, NPOXoAAICH crof Muorogerdel meps-
JOTI, QIPCHEISeTes CReAvIomuM ofpaiom.

TTo dopryac (IT1.57) oupelcanercs TeMnepaTypa Fa3a, BXOAAUEIO B 30HY MHOTO-
JCTHCH MCPSJIOTH.

3Had tyy, ONPEIENSIOT PACTpeleNCHAE TeMNepaTyPEl B HHTEPDATE MHOIOACTHeH
sepanoth mo papyyae ([11.38). Hopagok onpegeaenvs itapaMeTPOR, BXOAIMYX B (hop-
myarit (TT1.37) u (T11.38), uanomen B ryase 111

B CEBAMIHIITAX, I!HCI'[(}JI(}}KGHIIMX B 30HAX MIIOTOJIGTIIEII:{ MC‘IJS.‘IOTM, TH,ZIpaTb[ MOI‘YT
ofpazopathes HA aoSoi rayGune, TTosrovy yeaosne &, < fy, Hokmouawee ofpaso-
BAHHC THAPATOB, CHIPEBENKBO ¥ NMPH BAJHUHA MuoTodertell MCpajioTH.

ECaH Pacuethl ¢ Pa3MyHEIMHE PCKAMAMA [IOKA3HBAIOT, HTO YAOBICTROPHTL Iy < fy
P JAHHOH CKBAXMIC TIEROIMOMHQ, TO HeoOXonHMo ofecneunTh RORAYY HNUTWOWTOpA
P CKBAaXHHY.

G = 5dp

1X.6. TEXHOJIOTHUECKHA PEXHM PABOTBI CKBAXHH
ITPH HAJTHYHH ATPECCHBHbLIX KOMIIOHEHTOB
B HX NPONYKIOHH

ArpeccHBITHC KOMOOHCHTE B COCT2BE NPHPOAHHX Tazop (YIVIEKHCTHY Ta3, cepo-
BOAOPOM, PTYTH H JAP.) NPY HAJTHWHH BI4TH B DPOIVKIEY CKBAHHE BCTYRAWT C MCTAT-
NaMH B KHMHYCCKY IO DEAKIULD ¥ BHAHBAIOT KOpPosyuio CKBAXKHHAOTO It naszemnoro obo-
pyAoeadnda. WHTCUCHBHOCTE KOPPOSHA 3ABHCUT OT MABJICHMA H TEMOEPATYPH CPCIHL,
KOHLEHTPALKHH ATPECCHBABIX KOMIMNIENTOB, KOJMMUCCTBA BJIATH, X4PAKTEDPHCTAKH MC-
TAAA0B CKEAMHITOTD B HASCMHOTO 030pYACBAHAN, KOHCTPYKIIHE CKBAMKHILL, CTETeHH
H XapaKTepa MUHEPANA3AIHE BOIsl, CKOPCCTY MOToKa H Ap. YueT BiIauns ncex dax-
TOPOE Ha HHTEHCUBHOCT), KODPOSHA BICLMA CH0Xey H ROFTOMY LedeconfpasHo paccMo-
Tperh XOT 611 ocnoBune. K HEM OTHOCATCS clenyiowdc.

KonuenTpauus arpecCHBHEIX KOMIOHENTOB B IIOTOKC,

Hasaeme ¥ TeMmepaTypa cpPeiH.

Cropocts moTOEE.

Muuepanuzauns sojnl
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TexHuYecKad X4ADAKTEPHCTHRA MCOGALIYCMOTO 0BOp¥IoBaHs.

Yactt 51HX QaKTOPOB (KONEHTPAIST aTHCCCHBIIOTD KOMIOHCHTA B Ta3e I MHGC-
patu3anga BOLH) He DoANacTCs pel'yawposanuio. [losTomy OpH sufiope TEXHOJIOTHYE-
CROTO peHmMd GICIVeT WEXOAHUTE HI BOIMORJIIOUTH NpHMCHENHEA K(}pp()SH(}HTIO-CT(]ﬁ.
KHX MaTCpHaaA03, ANUTHEKODPOIVOUTHEX 1!“1"]‘]6[/1'['()[)03‘ VOTAHOBACHEA ONTHMaIBNRX
JaBaenyil, TEMIEPATYD U CKOPOCTH 434 It MPABHALIOTO BHSOPA KOHCTPYKIMH CKBa-
H{HINB,

MecqC10BaHHEA OTACHbIEX 00pA310B H DPOMEICIOBRC HAGAIOICHHA MOKASHIBAIOT,
YT WIITEHCHBHOCTE }"TJIEKI!CJIOTII(]}"‘I HODPO3HR 338BHCHT OT RARUHATEHOTO JaBJeHHA
YTAeKHCJ0TO Tasd H TeMnepaTyphl

C ypeaHycnicy mapiyaabitora gasnenus COy cKOPOCTL KOPPO3HR YBeNHUHBAETCS.
C VBEJHUCHHCM TCMICRATYPE CKOPOCTE KODPOGHA TAKAKE CYWLECTBCHNO YBeMHIHBACTCS.
B nporecee paspaSorkn napnuaabioe fasienne COp cHmMACTed, & ofTCM BOAnoro
KOIMIencara YBC.-'IH‘IHBHETCFI H NO3TOMY HHTCHCHBHOCTR KODPPO3HH CHHMAeTCH.

Haufoace ArpCcCHBIENN KOMIOUEHT, BHIWBAWMIIMA HHTEHCHEHYIO KOPDOSHIO, -
cepopogopan (11,5). XapaxrepHas uepTd cecpoBOROPOJHON KOPpPO3HM —- PACTPeCKH-
panme. TaK e, KaX @ NPH YIICKHGIOTIION KOPPOIHHE, CKOPOCTE KOPPOSAS 3aBUCHT OF
papnudaniore gaeacudd HeS, Tpr naniynm B cocrase rasa CO, 0 HyS pananve H,S
H4 HHTCHCHBIIOCTh KOPPOIHH CYLIECTBCHICE No epaBachiio ¢ CO,.

OJHO W3 OCHOBUELX YCAOBHH KOPPOSHH MeTala — HauiuHe Baarn B JofuBaenoil
ppoxyxusn. Hasmune d KouHdecTse BOLL NPH 3ajaHHol wonientpanuy CO; nour HpS
UPCIOUPCAENSTET KHCIOTHOCTE CPCIM, KOTOPas ofVCIORIMBACT ANTEHCHBHOCTD KOp-
po3gu. an HANCCTIIOM COUCPAAHHT DAy B Tdde ¥ WKOHIeuTRagny ArpeccHBuhX
KOMOGHCIITOR MOTCICHBHOCTE KOPPO3HH CYNCCTECHHO 34BHCHT OT CKOPOCTH MOTOKA,
CK(]}']OCTI‘: SABHCHT OT NMPOHIBGIATCNLHOCTH NIACTd, EONCTRPYVEIINY CKBaMHANB, JABJE-
TN ¥ TeMIepaTypLE ra3s B CTBOJIE. Hl\lCIO]IU!ECfI MHOTOUHCTENHEE NPOMLICTIOBHE ¥ 18-
()opa'mprle HCCNCTODBAIIWA TOKAZBIBAIGT, TGO NPY HIBECTHRIX KOHIENTRAITHAX OTLETh-
HBEIX KOMIOHCHTOB, BJETH B rase, LABJeHHN B TeMIeDaType CYIECTBYCT HeHOTOPAS
CROPOCTE, npy TIPCEBLIHIETIAY KOTUpOﬁ HITEICHBIOCTh KODPOSHH CYIECTBEHTID VBeLR-
gupaetcs., [lo JAHHBIM necaedopainll ckBawHH Malikonckoro MecTopOMIENHs 574
cropocTh pasHa 11 mic. B oTZhiDbX cayuasx 374 BealYHHA B 34BHCHMOCTH OT Das-
SIHYHTTBIX anK'I'UpOB MOMCT ObITE O(GBUIE HaM MeHble H AN ATEE BRITH YCT&IIOB.‘IE[T&
MPOMBCI0BEMY A AaBOPATOP HEIME RCCTENOBATHIMA Tad KAMIOTO MCCTOPOMIENHI.

B cnyuse, koraa 0o OOTEKTHBNRNM NPHYHHAM e HCIOAbIOBAEO 060PYIOBANHC
€ alTHKOPPO3NOIHLY DOKPLITHCM Wil OTCYTCTBYET BO3MOKHOCTh MOTAYH aHTHKOPDO-
3HOHHOTO HITHENTOPE, TO B KAYCCTBC OFHOBHOTO NOKASATRIA (1PY YETAHOBAEIIY TeX10-
JOTHUCCROTO PEMIIME CACLYCT NPHIMMATL CKODOCTh [IOTOKA, KOTOPYIC BHOHPAOT o
OPOMLICAOBEIM B Maf0paToPHLIM KECISIOBARHAM 0B6pAsUod TPHMCHACMOTO 0Bopyio-
panu#. [IpH w3BeoTIOR KOHCTDYKIIK © NOCTOAHIE JHAMETPOM QOHTAHALX TPYO NaH-
Gogce onacto, C TOYKH 3PeHd KOPPO3HH, YCTLC CKBANKIHEL, TAC JOJNHA NOIACPHKH-
BATLCST KPHTHYECKAR CKOPOCTh Uy, MPCBLIIEHHC KOTOPOH 3NAUHTCALHO YBETHUHBACT
HHTENCHBHOCTh KOPPO3HY.

Je6uT cKpamunbt TpH HadeeTHOH kpuTHYeckoll cKopocTH onpeiendercs o Gopyyc

an = {'updgpys’ﬂ,szryzw (1X.40)

rae d — gpaverp GouTAHHRX TPY6, CM; py— YCTLEBOE Aapictue, Kre'em?; Ty—remne-
paTypa ra3a y yoThA CKBAKEA, K Zy—KOMNMPHINCHT cBCpXCHIMaeMocty IpH py v Ty
Beanuwia Qyp cBn3ana C 3a50HHLIM ¥ YOTBCBWM JABTEHUSIMH Bh{DAMCHUAMA

P =i, _aoﬁp—bo?{ps (1X.41)

22 T2 e b
,Ug _ pie?s—l— 1,375 cpdacp__ (ez.s . 1) Q?{p' {1X.42)
Qtoznayns
d?.
o =

0,537 yzy °
~ 1,377hz2 T2

B P (S 1)
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[lapaverpr, sxoasuute B opuyant (1X.41)- (1X.43), nopagox #x onpereaesns
H pazmepHocTs npusegens B raasax LI, IV. pu sagannex a, b, 0, up, snauenne Py
B TIPCLECCe pas3paloTKit 3aBHCHT OT Poy. [TOpPATUK pacycra TEXHOAOTHICCKOTO PexKHMa
Iafl BLIGPAHHOH CKOPOCTH CaCIvHIIMHE,

T1n H3BCCTHBIM png, Uyp H NIADAMCTAM 4, b, o, 0, onpegeadtor p,.

i 3artex 0o topryae (1X.40) onpenensiloT Gy U 10 WSBCCTIHHM Py 1 Qup Ads 3agan-

HOH KONMCTRPYKIMH PacCudTLIBAoT Py H Janee Ap?.

HMaveHcHue py; B npouccee paspaboTKH NPRONWIKCHIO MOMKNO ONPElcAsTh mo
YPABHEIIHIO MATepHaNRHOTO Hanajcd.

fIptaep. DOpeRediTh ;:y H Qup CHEBAMHHE 30Jannol KONCTRYKHn NpH CIcTyIoLmmux
HCROANGIY RAHULX: Oy = 10 s of = 6,8 cm;y, T, — 300 K T, = 310 K; L = 1500 m; p=

= 0.6 & — 0,016 a = 6 cyr/tac. Mm% b — 0,00 [eyTitue. mY)e.
PeayanTare pacueruk nphoegeust B otatn, [X.2,

Taoawna [X.2

PCSYJII:T&TH pacueTos TEXHOJAOCHYECKOTD DLEHMA PaﬁOTbI
CKBAXHUHHM B YCAOBHAX HOPPO3IHH

Ne Limears p p ") A
PR - nae ' KD P Afly .
nin P JI];}:T”[ " Krefom? i wreyemt THE. MTCYT Krejoa? Krefem?
! 150 [ 1o 333 114 6,0
2 T 1125 G2 72 120 5.0
E} Qi 100 KN 213 95,1 1.9
p 1310 7R BE 152 7079 41
5 | 1760 [ 50 36,5 100 17,0 3.0

Texuororigcckit pesim padoTht NPH NTATHYNH ATPeCCHBHEX LOMIOHEHTOB B Ta3e,
OrpaHAYHBACMUI CKOPOCTLIO A TICThe, MPHCMAEM DPH OTCYTCTEHH H3MEHCHHA JHaMe-
Tpa hoHTanHUX TpYO (IPOXOMHOro Ceyentd MoTOKA), CrPYKTYPL RGTOKA, CrO HARpAB.
JACHWST M Ap.

Fean goptanane TpyGst cocToaT w3 KOMOMUHPoBanneX Tpy6, To BOIMOAHO, 47O
TpeliyeMad cKOpooTDh BYACT ne 0KOJ0 YOThA CKBANHHLL, 2 B g8 CTBOC B MCCTAX epexafa
C onore (KaK NpashIo, Manoro) qpamerpa GONTAHHWE TpyD ua Apyrod nmaMeTp.

FedH yeTaHOBACHHAN CKOPOCTb M CBAIAMALC C weft 3a80iiHoe JABACHHC n neSRT
BLIZEIBAIOT OCAMKIEHHS, T. €. CocoBCTBYIOT PA3PYIUCHING NracTa, 06pA20BaAHAI IpO-
GUK WJIH THAPATOB, TO CIeJYeT NPHENMATL B KAUCCTEC KPUTEPHA 31H QaKTOPHL NPy yo-
AOBHH, 4T NOMYHAEMEE TIPY ITOM CKODOCTH He OyvayT npeBRmATE CROpoCTeH, obyc.1os-
JEHHKWX KopposHel.

IX.7. TEXHOJOTHYECKHH PEXHWM PABOTHEl CKBAXHH,
BCKPBIBIIHX MHOCONJIACTOBHME 3AJIEXXH

Texnonorgueckul pemuy paboTH CKBAXIML, BCKPUBMIIEX MuolomIACIOBHE 3a-
JCH(H, TIPCXKAE BCCTO 3ABHCHT OT HATHYHS MAR OTCYICTBUA PHIPOIMHAMEBYECKOR CDA3M
MCHLY TNI1ACTAMH, BCKDWILIME CIMHLIM MIIETPOM,

Tlpr gocTaToduo xOPOUICH THAPOIMTAMIYeCKOd CBAH MCHLY [IaCTAMH, BCKpL-
TUMH eIUIR M QHABTHOM. TCXHOJOTHICCKHA PEMUM YOTAHABMHBACTCA, K4K HA OJi0R1-
CTOBOH 2aaeX]i € yIeTOM HEOJHOPOLHOCTI No Pazpesy,

Eciv maacTH H30JHPOBAHEL, HO HeofXOZHMA SKCNAVATAUHA OHOBPCMEHHO BreX
(TACTOB, TO MPH CPEABHHTENBHO (IHNIAKOBBIX COCTABAX, OAUZKHX Io TCRAOTBOP:0H
CIIOCOBINCTIL TAS0B 8 10 COJEPHAIie aTPCCCHBHEIX KOMIOHeNTOB M KORACHCATA, TaX-
HOJIOTHYECKHH [ pelkHM YCTAHABAMBAETCH, KAK HA 0IHOMJIACTOBOM MeCTOPOMICHYH
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€ YHeTOM 3an4coB rasd, NeoIHOPOANOCTH OTACABHEX ITACTOB, 1a49albHOTO H OXKHiac-
MOTO M3MCHCHHA JdBAEINY OTICIBHEIX IJACTOD, BO3MOMHOTO ICPCTOKA T434 H3 QLHOTO
nnacra 8 JIpPYrod woT. I,

Ecan pasnvia movoxenuH KOHTAKTOB Ta3—BOJd, 3alacH! rasa H OPOLYKTHBHAA
XAPAKTCPHCTHKA OFACALHLIX RPOMAACTEOR HE JONYCKAKT OIHOBPCMUIIIVID SKCIVIYATA-
LHIC BCCX ILI4CTOB €HHBIM (UILTPOM, TO HCOGXOIMMO HCRONLA0BATh OATIOBPCMCHITYIO
PASAENLHYIO SKCILTYATANHO CKBAMHH.

Ecan nuxnu 004CT, KOHTAKTHP VIOIRUNA € NOJOUIBCHHOH BOZOI, XOpOLWO HI0MHPO-
Ball T Bhilflgqedaimiy, To XoTtq 6[:1 N HACTH CKBAXHIA HpH BCKPHTHH HHMKIETO TN1acTa
H MIPH YCTAHOBICHAH PCHKIIMA Paboret B KawecThe KPUTCPHA HCOOXOLHMO BRIGPATh Tia-
ODHYHe [DOoIaUuIBetHod BoJhIL.

HPH HATAUNH BCCEOALEN X Tad30N0CIIRX [1448CTOB ¢ OJHHAKOBBIME COCTAEBA MY TA30B6,
CPABUHTEIRIG GAHIKWMH ACTOBEIMH JABJICHHSIMY, HO C PA3JMHYHOW CTCTCIRIO YCTOR-
YHBOCTH K PASpPYLICHHIO TCXHOAOTHUCCKHN PEXAM TouKcH GETh YoTanoBaen no cnadbo-
yeroftugBoMy naacty, [IpH RUTHUHE BO3MOMKIOCTH CHSITHA GIPAaHHYCIMS, BHABAIIIOTO
PASPYUIEHHCH GIHOTO ¥4 0J1aCTOB, CACNYCT IPHMCHATD MeXaHHUCCKHC Hal XWMHHECKHE
cnoco0E CCACKTHBHOTO YEPCICHHA ITOTO MACTA.

Eciu rasw pesko oTHYaI0TCA 110 TCIAOTBOPHOHR CroCoBHOCTH H CONEPMANAW ar-
PeCCHBHLIX KOMIONEHTOB W TAMCJALIX YIVICBOIOPOLONB, TO HeolXOMHMO PaccMOTRETh
HO3MOMHEOCTL OTIEIRIOT0 BCEPEITHA FTHX ILIACTOD, WCOOMLAYT UPH FTOM DAasoOmM-
TCAW C }"qCTOM 3an4acon rasd, I'[OTPE()IIOC’I‘H Hapo,‘mnro XOSH!‘:{CTBH B rasc, BO3MOMIOCTH
BBOJIA B SKCH.TI}'ZITHILHI’O O,H,UOBPEMEIIIIO ,LLBYX CHCTEM C60p4':1 ¥ nogroToRKH rasa 1 7. 4.

TJIABA X

TEXHHKA BE30ONACHOCTH
PH HCCIEJNOBAHHU CKBAXHH

X.1, IPABHJA BE3OMACHOCTH
MMPH NOATOTOBKE K HCCAEJNOBAHHAM

CKBH}KI‘]HM Hd Ta30BRIX MECTOp(}}K.{I&UI‘]HX IICC.‘TE,H,}’I’O'['CH noc,e (}(}Opyﬂ'(}B’dIIl‘]H
yeTua ontanuoit apmatypol,

IIa Ilpl!CKB’d)Kl‘]HHbIX yqacrﬁax 3anpe11gaercn paaﬁe,‘leHue OTHI.

TEppHT(]pl!ﬂ CHKBAMMIIN B MIOWAMY MOCTOSNHOIG OTBOLA JOJHHa ()HTD OUHIHETIA
oT pElCTH'['(‘JIbHOCTH H H()CTOp(}HTIHX IlpE,LLME'T(]B,

BCE AAIBHMKH apma"rypm IR FMCTE MAXOBHKH W _\’K«’:IfiaTE'JlHI GOTKPHTO»,
«3aKpHETON.

Hpﬂﬂ}’ﬁ()'—lll’dﬂ JTATIHS AOTATIA M(]]ITH}!(]BHTT)CH HE lp}'() )ll‘IaMETpOM e MeHCC THA-
MeTPa GoHTANNOR apMaTYPH It HMeTh Ay e vcoee 100 v Ha xomite tpyGonporoga
JoHCH GETh YCTATIOBIEN TPOIMIAK CO WITYLEOM,

lTp(},LL_\«"BO‘leIE JRATIHE J0TAKTTh] fbITh e HHO I]pl!erI]ﬂEIlh} XOMYTaAMHA K AKOP HN,

HSMEPH'!‘(‘."{I:H]:IE H Ilp(],LL_\"B(}‘IHbIE JHTTHE 0T ATTE 6b!Tb t’)IlpECCOB’dIIH a IoayTopa-
KpaTH(]E MAKCHMAIbHOE TABTENHE, OMEIAenMOe npH HWCIIBITAIME CKBAMHH. Pe.'i}-’.‘IhTa'['hI
(}I]pl;‘CCOB}(H f)q}()pl\‘i."[ﬂIOT‘CFl AKTOM,

HSMEPHTE‘.‘TbHaH JUNEA D00 IHTIA 613]'['{: }’erﬂﬂeti’d Tie senee yep 174 ,E{By)( OHOpElX,
0gHE M3 KOTOPEIX veTanasawsdetcs na kenue awiwyd v HIHETa,

,H,.-'lﬂ Ilpf)BEﬂeIll!ﬂ 1‘."[}"6?1[1“}:1)( HSMEPEIIHIOI B3 )’CTbEBOFI ’dpM’dT}’ph} W LA CMCTTH
Juahparm soane JHKTa goamim GHTh NOIrOTOENENS TIOHATKA CTAIHOHAPIOTO HIH
I]E.‘pe)lBH}KIIOFO THITA,

P’d(}O‘IHE TLICKTEAIKE 114 BRICOTE TOJAMIR HMCTb HACTH, BNHO.THIEIEIIBIFI H3 METaAa-
AeCKHX JHACTOB © IMIBENXTIOCTER, HCK.‘IIO‘IH'IOIIL(-‘ﬁ BOIMOMUIOCTE CHOMEMKENHA, HAJA
JADCOK TOMMATON me svcree 4 ou, nepwaa BrcoTol 125 em ¢ MPOIQabIiME MIAHKAMH,
pacuooeninit 1a paceTosvul e Gonee 40 oM Apyr oT apyra, ¥ GopT BHICOTOH nie
veec 15 oM, MaoTIo DPHACTANOMIE K HACTHIY.

TLromaazat it CcCTHHLE HCOGXORIMO PCrYAAPHO QUULIATR OT CHCPA, AbMAd H TPA3N.

O6opyaoBanye, MCXANM3MBl M KOHTPONLHO-HIMCPHTENLHME DPHGODR  JOMLKITH
UMeTh IKCMAYATAUHOHHYK H PCMOHTHYH JOKYMCHTAUHIO COTM4AcCHO TPefoBAHHAM
TOCTa.

3anpemACTCA IKCMAVATAUMA M MOHTAXK oGOPYAOBAHMA, MEXAHHIMOB, KOHT[OMAR-
HO-HANEPYTeIhHLIX DPHOOPOE H HHCTPYMCHTA UPH HATPY3KAX, LABJACHHAX I TCMOC[A-
TYPax, NPEBHUIAIMIE ICIYCTUMEIC 110 NacIopTy.

3anpenaercd KCIIYATALEA HCHCOPABHOFO OGOPYAOBARHA, MCXANHIMOB, HHOTPY-
MeNTOB M MPHCNOCCHCHHN, a8 TaK¥e nOgb30BAHIC HCWCHPABHBIMA CPCICTBAMH HHIH-
PHIAYEALHOH 3aluldTLe.

Janpemaercd IECIAVATANAA O0OPYIOBARNA, MallyH M MCXAHHSMOB TDH HCHC-
npaBuhX yorpoHctBaX Gesonacuoctn, GAOKHPOBOMIIAX, (PHECHPYIOWHX H CHTHAALHHX
NPHCIOCOBICHANX ¥ npnbopax.

TlpesoxpanuTeabaLle Knanane! ¥ KonTPOMbHO-H3MCPHTEALHHC TPHOOPH JOMKHR
BRITH YCTAHOBMENE! ¢ YYCTOM ofecnedcHid yuoleTsa oficayiBadna 0 HaduioIcHad 2a
HHMH.

KonTtponeHo-uamepytelturle TpHboptl, YCTAHOBACHHEE HA 00QDVIOBAHHHE, VCThe-
BO# APMATYDe CKBAMMI, TPYGONPOBOIAX, LOMUKAR HMCTL RaoMOy Han wiredma Tocmo-
BEPUTCIA HIH ODTANH3AIAR, OCYIIECTBAAIONICH PCMORT H TAPHPOBKY Takix npubopos.

HMenpabHOCTh  KeonTPOABIO-WAMEPHTENBHHX NPHGOPOB HeobX0Jumo NPOBEpPATh
B CPOKA, APCAVCMOTPENNbe HHCTPYKIHAME 110 SKCAYATAIHE STAX npRGoPos, a TAKKC
KAMINA Pas, KOMJA BO3HHK#eT COMHeHHC B IIPABHJILHOCTH WX NoKasausii.

Pabora obopyaopanud, anuaparypu M TpySoMposogos Npy HCHCIPABHRX Kou-
TPONBHO-HAMCPHTCIBNKX TIPHOOPAX HJAH HX OTCYTCTBHH 3anpelacTcs.
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MonaTam ¥ sxenayatanya opHGOPOB KOHTPOAT H 4BTOMATHEM FOMKHBL OTBEUATL
TpeoBARIAM NPOTHEONOMADHHX [PaBHA H HHCTpYKIME.

[Tpy wmonTame M 3KCHayaTanuy MPAGOPOD €3 PafHOAKTHEHBIMA H3OTONAMH 1e03-
XOJHMO PYKOBOICTBOBATLCA  «CAHHTAPHMMH NPABHAAMH PatoThl € DANMOAKTHDIBIM:
BelleCTBaMH € RCTOUHHKAMHE HOHHSHDYIONIHX H3IYYCHHHA®.

Ca  Manomerps gas uaMepenus gargennii 5 JMKTe M sarpyf6HOM npocTpaHcTse
ZOJHB! BHITH YCTAHOBJICHRL HA CHICM Wl Te, BEIUCCCHHOM B fesonacnoe d ygobuoe 1a4
HABMIOIeNnHsa MecTo,

MawoMeTpr JOMMHBL YCTAHABAMBATBCA Ha CTAJALHDIX TPeXXOMOBLIX KPAHAX HAH
H4 HTOABLYATBIX BCITHIAX,

Antomaumany ¢ mefcikoll Aad FAYSUTUILIX H3MEPEHHH CACTYCT YCTATABANBATL € Ha-
BCTPEHHON CTOPOUR HA PACCTOAHHE He McHee 25 M OT yeTLA CEKDaXuusl H TakuM obpa-
30M, UToSH ONEpaTop, yRpapadronyill aebenkol, BHACA yorseBol duaHen HIH MyOpH-
KaTop.

JleBenkH, KpaHW H JPYTHe DoIbCMHHe MCXAHH3MBI AOJDKHB HMCTD UACKHLIE
TOPMO3HRIE YCTpOHCTBA, He JONyCKaKmHe CAMONPOH3BOJBNOrO ONYCKAHHA Tpyaa.

JleBeaxs ¢ MexanuaHPOBARBIM NPHBONOM (KPOME BCROMOTaTeIbHOH) (0aHbE CLITh
cbopyoBaniy yeTpolicrBos, ofecnedyBawliy IPaBUNbIYD YKIaAKY BHTKOD HAM:ThH-
BuCcMOr0 Ha GapadaH KanaTa waH KaGead.

K reppHTOpHH cramiyil nogaexmitoro Xpanennd Ta3a, coopyxkennaM, KOMMYiHEA-
uuAM, 0D0PYUOBAHHIO NO NPOJAYBKE, HCOHTANHIQ T4300POBOJOB OPCILABISIOTCS Ta-
Kve XKe Tpefiobanna (e3onacliocTH, KaK H K TEPPHTOPYH TasoBOTO MPOMEIGIE W TA30-
MPOMLICTIOBHM COOP YIKEHH AN,

O6bsa3ga verbs ckeamyl [TXD noaKna aMeTs ofopylopaHie, To3BOMABIES OPO-
BOJWTb HCCIEI0BATIE CKBAXKHALL 603 CREIAATEHOTO 060y AOBAITAA HAY €€ OCTAHCBXH,

B aapucumocTH OT TemIepaTypl nDJaacra H atMocgepniix YCAoBHHE HA NOBCPRHO-
cre 1ec0X0IHMO YCTaHABANBATE CGOTPEBATENH ¥ YCThbE CKEAMKKIE IA DPCANTEpALNe-
HnA 00pasoBanHyd THApaTos ¥ ofmep2anus cOOPHEX LHNHE,

dag uaMepeHus gebUToB OTKPHTBEIX TazoBLX (ONTAHOB HocAeloBaTelH JORY-
CKaioTed K pafioTe no COIMAcOBAHWIO C OTBCTETECTUIMM DYKOBOJHTeNeM focie Cie-
HHATBTIONY HHCTPYKTAMA.

© X.L1, MogroroBka K padore
C MHrHOMTOpaMK TUAPaTOOOpa3OBAHMA

CrBakKHNA C MCTAHOILHOH CMKOCTBIO I0JMHE HMeTh MeTalIHYeCKYIo QIPaiy BHI-
cotofi Tie McHee 2 M ¢ oSLWIHBKOH HaBepXy (rpy PAda 0O nepuMerpy) v i cpelich wacrH
RKoamuel nporogokol, B orpage mommHo OWTh B4 BHXOLA, KOTOPHIC 3ANHpPARTICH M
oM YIOTCA.

EMEOQCTH A5 Xpaneuys MeTANGa JOMKIE GbITE 0f0pVIOBAHK IHXATeNbILIME H
THIPABMANECKHMY KIANAamd H 3alI0MSVPOBATIRL, EMKOCTH A MCTANOAA I0THTIBL
OBITL PACTHMIOMENIE HA OFPAaXICHHOH MIONIAZKC LOJ HABCCOM WA B CKJI4TAX,

Lo 3aKauKky MerTanead B OMeTZROILHHLY HedfXOmyMO OPOBEpPHTh HCIPABIOCTD
BCCX V310D MeTaH0aLHoH yoTaHOBKH, (wiaHUeskx coelmncnnfl, BCuTHICH, Npcroxia-
NHTeJLHBIX KJIaltaHoB, ManuMetrpoB H ap. [ToBpeXICHHS B MCTAaHOMRIOR vCTanoBKe
AT HBL HCMe IGLeTtno YCTpaIISinCH.

3anpeuracTes HAOOIHATL METAROJABHVIY BEIPaMH H DPOUMMH COCY TaMy.

3anpasinTh MCTAHONRHALY MeT4HONOM CACIYCT TOABKO f0Cide JOBCIEHHA B Tel
J4BJEnV 10 arMocdCepHOTo.

Haa nogeeMa K padoueMy MeTaHOJBHOMY GAuKy, yCTanoBAeHNIOMY HA CHELHATIL-
ol omope, HeolXoAHMO AMETh AeCTHHIY.

Ecny dmeercd omacuocrh ROBMUICHHA NABIENHA BHINC DENHYMHEL, Ita KOTORYIO
PACCHATAHA METANOIbHAA CMKOCTh, Ha Hell CGIEIYCT YCTAHOBHTL RpCIoXpanutebHLf
KIanad.

B cmydae samepaanun rpyGonpoBoia B MeTaAHOALHoR eMKOCTH QTOIPCBATh €re
CACAYCT napay WaW ropaueil pogoH nNOCAe OTKIIOWEHHA oT geflerBylomeld cHereMH.
Ororped OTKPEITEIM OTTEN 2anpemasTed.

[Tpn patore ¢ MeTanoaoy HeoGXoMuMO coBaiuarh TpeGosania «[1paBul RO nepe-
BO3IKC, XPATIeNdI0 H IPHMCHCHMIO seTanomas, ¢OGIHY canpTaPIbIX [IPABKT Mo XpaHe-
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HHIO ¥ IPHMCHCHEIO MeTaHomas, «HucTpyKiwH o nopagKe NOAVHEHRA OT TOCTABLIHKOR,
MCPEBO3KH, XPAHCHHSA H B HMEHEHAN METAHOMA HA TA30BLIX APOMBICTAX, MATACTpARN-
HHX Ta30MpoBONAX H CTARIAAX NOX3eMNOTo XPaHeHHA razas.

HacocHot x03afcTB0 Mo BBOAY MASTHACHTINKOASA (STHACHTINKQTA, TPHIHACH-
TIHKONAA) HA YOTAHOBKAX OCYIUKH TaA38 RWIKHO OTBCUATh TPeBoBAHATM, IpeRss BAste-
MEIM K 000PYI0BANHID W YCTPORCTBY B3PEIBONMKAPOOIACHEX [IOMEIIEUH A, B TOM YHCIC!

4} BBICOKOHANOPHEIC 11ACOCH! A5 BIIPRCKA ¥ HACOCE! IR BUYTPEHHEH NMeperaukH
A3Ta goaxuls T pasnctedbl Mexay cofo#l Tayxol erenof;

6) TpoBOAKAd W SACKTPOIBHTATCIH JOJKHM GHTH BRITOJNHENH BO B3PLIBO2AILH-
MIEHHOM HMCIHWIHeHHH.

X.1.2. ToxroroBka K_RcclenoBadRaM CKBAXKKHH,
ra3 KOTOPbIX CONEPKHT CEPOBOROPON

OfycrpolicTen yCThS CKBAMIA H CTPOMTEILCTRO ULTefd0OE K HYM, HC BBEIETIHLIX
B SECIMYATANAN K MOMEHTY Dycka razoclopuoro myukra (¥ KUY, gomskne nposo-
JUTBCS ¢ cobmogenveM TpefoBanull «¥Kasaund no Hesonacnomy sejenuio pabor npu
CTPOHTEALCTBE B OXpaHHOﬁ J00e W nooce oTBoJA ﬂCﬁCTB}’IOLLLHX MATHCTD ALY
FasonfroBoJoB, KOHICHCATONPOBOJ0E ¥ ULACH(OB rasoBhX ckpamyur ToCrasiHCmeKuUuN
Munrasnpowva.

[1a TcppuTOPEA RPCARPYATHS TOTKIL GRITH YCTAHOBACHR! YETPOHCTEA I OIpe-
Jledetist HATPaBICHHT W CKOPOCTH BCTPa (KOHYC, qRIIOTCD, aHeMOMCTD W Jp.).

HeeneopaRue CEBAMHE 114 MECTOPOMIEHHAN, T3 KOTOPBIX COACHMYT Cepodilo-
Pof, TOJAHO NPOBOJIHTLCA TOJbKO IPH SKCINYATANWH CKBAMHHR ycpes dwuTannite
TPYOH,

Fav6uaavic npifioplr H IPOBOAOKA LA CRYCKa M0 GBITL B ANTHKOPPOSYOH-
noM AcnodHerHl. Manomerpit Tina «MO», «MTH» v gp. crielyer npPHCOEIHHATE Yepes
Gydepuyo eMKOCTD, 3an0 iR HYIG HeHTPALLHOR MO OTHOIEAHID K CEPOBONIOPONY MHI-
KOCTLIo.

X.1.3. [onroToBka X HCCAENOBAHKI0 CKBAXNKHH
¢ NMpUMEHeHWeM aHTRKOPPOZHOHHOTO HHrROHTOpa

IIpn npyrotoBnenuy pacTopa WATHOUTOPA HeoGXoiAMo cofilofaTh CACAYIOMNE
npasnia He30nacHOCTH.

ITpy nogorpese, cauec ¥ ueltpanmsaguy waryburopa UKCT-1 HeoGxoanmo noAe-
30BATHCA 34IUTHHMHE OYKaM¥, CICLo0YBLIO, CRENOeXIoR H DYKaPHIEAME; ROMbL20O-
BATHEOA COCLOACHION H OUKAMH HCOOXOLHMO TAKMKE NPH TALIEHHH H3BCCTH.

[Ipy mepeMclnHBandn pacTBopa NAp ClelyeT MOA4BaTek MOCTENCHHO, He fonyCKas
pPe3xAX BROPOCOB NAPOKONAENCATa.

HeobxoaHyo eyt 34 YCNPaBIOCThD KOMMYHUKAURA.

[IpHMCHATS WHCTPYMCHT, He LAl ACKp.

Harufuropnasn yoranoska JOJDKIA DACTOMATATLCHA OT VCTBA CKBaMMHBl HA pac-
CTOAHHH nie Gamxe 5 M.

3anoanath Gagxn HHIHEWTOPOM NeobX0THMO IDH armocdePHOM AdBIeNVH, Opei-
BAPHTEIbHO NONVIWE ZaBJeHHe, BEITYCTHB A3 uepes RPoAYBOUHVEY CBCUY.

TTpy sanoqxeHHH padounX 6auKoB Kpan, YCTAMOBJACHNLIH B BepXICH YACTH I03H-
POBOYHOH eMKOCTH, foJer OHTL OTKPHIT.

Haavyuye uarufinTopa B pafiounx GAMKAX [NIKHO KONTDOAHPOBATRCA MPY no-
MOIH KPAHHKOB, YCTANOBJIeHHHX B vHMneH 4acty noswposodnoll eMKOCTH.

Janpeoaercd BLITYCKATh 23 M3 §auKoB Uepes NPUCOCIHNHTCALHBIE natpyGok.
Bunyek rasa clefveT npoBogiTh Uepes naTpVOOK, COENHAIRi0 TPCIHASHATSTTHBIH AN
STOR QM.

Bo speM# rposm 2anpoiiaeTcd npoBojuTh paloTh, cBsiannbie co CAHBOM H IDH-
roToBgenneM HHryOuTOpa,

[TpH HaMepeHE#x ypoBAs HnTYOUMTOPA B eMKOCTAX, a TAKKC OPH CTo PasfaBAeHHR
KoHIencartom pabouite NoaHbL MAX0MITEE C NABETPerioli CTOPOHH,

TPEBaTs 3aMep3auiac TPYOORPOBOAB 1 3ANOPTHYI0 apMaATYDPY caefyel TOABKO
0apoM WIH Topauelt sogod. 1o b30BaTECA OTKPHITHM OTles 2anpeuiaercd.
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3anpeiaeTes XPaAyTh HHTHOHTOpP B eMkocty, ve ofopyAcRadAol IWXaTenbLHHM
KTanaHoM.

11a eMKOCTAX, S4ANQMHCHHBIX HATHOHTOPOM, B HA YCTAHOBKAX ¥ CKBEIKHY JOJKHBI
furry Hagnwen «Oruconacios.

Mcero gas xpancHns HACHOHTOPA LoviKHEO OLITh 06BAM0BAHD, OIPaXLeno H ofec-
neyeHo HeoOXOILHMBIMH CPEICTBAMH [10IKAPOTVHICHHI.

JanpewdeTcs 3aKAYHBath WHATAOHTOD B niacT (83 OpPeIBaPHTENLHOrO CoCTadlie-
vud miaHa PaGoT M HAZHAUeNMA OTBETCTBCINIONG PyXoBognTedds, ITman pafor coctan-
JNETCS Ha KawIyIo HCIHTBIBASMYN CKBAMMHHY, YTBCDHI4eTCH TIaBHREM HHMKCHEPOM
Ta30RPOMECIOBOT0 YIPARLEHYS ¥ COTAACOBRBACTCA € NoMapHold oXpaHoi.

3anpemacrcd 3aKayKBaTh ANTHGHTOP B MLIACT, €TV J4BJCHHE B 3aTpyGHOM npo-
CTPAHCTBE MPeBLINACT JABIEHNC ONPECCOBKH 3KCIAYATAIWOHHOA KOJOHHLL

3axauupaTh WNr¥GHTOP B IMACT B HOUHOE BPems 3anPCOlacTed.,

3anpCaeTes YCTanaBIABATL CMKOCTH L5 NePeMCIIHBAHNA, OTCTOA H XpaHenus
pactsopa HIrHGHTOpa Ha PACCTOAHNN Menee D0 M OT yOrbd CKBAMKHHLL

JanperdeTes YOTAHABANBATE ArperaThl, NMPeqHasHaueniibic Jasd pasoBol 3aKauky
HHTCHOHTOPA B IMACT, HA PACCTONNNM Menee 25 M 0T YCThS CKBAMAIE. ArperaTh cje-
LyeT YCTajaBdHBATL C NABeTPeHHed CTOPOHH,

Janpemactcd Bo3o0HOBINThE PaBoTy 0 saKauke HITHOKHTOpA B riacT fe3 npejisa-
PHTEIBHOTO BLITVCKE HAKONUBLIETOCH B CTBOME CKBAMUHE TAs3d, €CIH CKBAMHIE 1TH-
TembHoe Bpems ne palorasa.

,D;O JAKAYHN HII]"I!GHTOP& b ILIACT E{C{)ﬁ.‘({)ﬂHMO IATHCTATCIDHB e JHHAR OHPCCCOB&TB
BOUOH 112 nOJTYTOPAKPATHOC MaKCHMATbHoe Pafoues 1ABJICHHe.

OnpeccobKa HA NPOYHOCTb W TePMETHYNOCTs WITHOHTOPHOH YCTAHOBEH J04M1a
HPOBOINTREA B COOTBETCTBIM ¢ Tpedosariner «[Ipasua yerpoliictda u GesonacHol K-
I'[.‘Iy«':lT«’:IL[HH COCY,-](}B, paﬁ()T’di{)}lLﬁX oA TaBToHHC M,

X.1.4, MMoaroroBka K MccNeJOBaHHIO CKBAXKHH
¢ NpHMEHEHHEeM HU3KOTeMNepaTypHOil cenapaukn

Obopynosanye, annaparit 4 ApMaTypPa nyakoTeMIepaTypaol cenapalluy, nogsep-
rawimgecd ACHCTBHIO METAnoNd, AMMAZKE ¥ IPYIHX XHMPCATEHTOR, ZOJMHBL ObIThE H3-
IOTOBICHE H3 MaTepHason, CTORKAX K PAsbeldiuio, Wi HMeTh DHYTPeHNec 3aliTHO
NOKpPEITHE,

[1a rRamgoM rasocenapaTtope J0axHO OHTL HEe Melee ABYX TIPCIOXPAlVTENbHEIX
yoTpoficTs, KamIOC H3 KOTOPHX HOIMHO ofecncunBath OezapapHifEyio  paboty
anmapara.

Ha sxope rasa p rasocenaparop nHaKorcuneparypiof cenapaity JoltyCKacTes
YCTHHOBKB HCaBTOMaTHSHpUBH[THOFO pE}lyIal}'IO[]LET(} }’CTPOFICTB&.

TIpit NpOAYDKe TPAnoB W CCNEpaTopoB 3anopuoc YCTpPoficTso na mpojyBodHol
JAUINVIE CACHYET OTKPHBATH W 3AKPHBATH MOCTCIICHHS ¥ MIABHO,

X.1.5. Toaroroska
K TIPOMBCAOBO-TeOIH3HUECKHM HCCTeA0BAHHIM

K omposucaopo-reoddsaucckdy padorad CKBARMUY JOMANO MOATOTOBUTH OPel-
I]pHHTl‘]E, KOTOPOMY le‘]f!ﬂﬂﬂe}KHT ITA CHBAXMWINA,

Crsoa cKBaXMuBl Joaken OHThL NoIroToBder TakHM ofpazod, uTofili oficcreut-
BAAOCL BCCOPenTTCTBennoe MPOXOMICHAC CKBAKAHHLIX NPHOOPOB B annaparypel.
Janua wabaona 1omKna Gk HC MCHBIIC, 4 JHAMCTP Ha 2 mM Boabule cOOTBeTCTBY IO
LHX PASMEPOB COYCKAEMOTO B CKBAKYHY rcodHaMuecKoro npadopa.

IToAroToBACTHOLTL CKBAMMEE K TPoMLICIoBo-TeoH3nUeCKHM HCCAeloBaAHHAM
oOPMAACTCS 4KTOM, KOTOPBIH noARHCHBACICA OTBETCTBENNBMH [PCACTABWIRMAMH
3aKa3uHKa A reodA3VUCCKaro NpeAnpyATHa, AKT 0 FOTOBHOCTA CKBANHHE! TepeldeTcs
nauanenyKY TcofiMandccKol napTHH, DoCMe uerd MoMUO NPHCTYNAaTh K padoTe.

TIpy NPOMBICAGBO-TCOMHINUECKIX PaboTaX MOATEMITAK A Jal0paTopast JoJKHEL
SHITE  343eMACHB,
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[MpoMeicaoBe-reoduanueckad napTid 10 NPOBENEHVR WCLISIOBATEALCKHX palor
ofAzaHa:

a] NROBERHTE TOTOBROCTE CHKBAMHUL K DPeiCTOSNHM WCCAe 0BanudaM 3 COOTBET-
CTBHH ¢ TPEGOBHIII‘IHMI‘I IPABAN TCXHHEH fAC30TACHOCTH H AKTOB O TOTOBROCTH CKBa-
WUHRL

£} OCYLIECTBYTL KOHTPOahitoe WalaoRUPOBAHHT KOJIONNB HiH HACOCHO-KOMMPec-
COPHHX TPYH 1t0 BOAMIKHOCTH 0 3af0d,

I1py nposeieny rengusnaueckoh napTiel toAroToBHTENLIBIX PAGOT I0KHA GBITE
ofecledena YCToHUHBOCTE aBTOMOGMIA-LOIBEMEHKA.

Jlo navana paforh veofxoMiMo nPoseDPUHTh COCTOARYE pafioveln MecTa, a Takme
HCNPABHOCTE NPEAHAIHAUCHILIX I npeacroamesd paforst ofopyMoBanys, HHCTDPY-
MCHTA H RPHCOOCOGICHHH M0 TeXHAKE Ge30IacHOCTH 1T, B CAYYAC OOHAPYKCHHS 1eHC-
npaprocTell, TPYHATE MCPH K HX YCTRAHCHIG.

X.2. NPABHJIA BE3ONACHOCTH
B TPOLECCE NPOBEAEHHS® HCCJIEJOBAHWUS CKBAHH

['asoBbic ¥ rasoKoHIEHCATIHC CKBAMHHN HCCACLAYIOT 10 IAAHY, YIBePHICTIHOMY
TiaBHRM HHMCHePOM H TA4BHEIM TCOMOTOM Fa30100HBAIGICTU TPCANPAATHS. B miuane
J00MCH BLETD yKasad JLOIIYCTHMblﬁ OPCIC CHHMEHHA M4BJAeHAs, rapanmpyfomnﬁ QT
CMATHA IKCUAYATALHOHHOH KOJQHHLL

Hecucnopaude CEBaMHHURL I043KHO MPOBOIHTECA B MIEBTI0e BPeMs 0], PYXodod-
CTBOM OTBETCTBCHNOTO WHMCHEPHO-TeXtAYeckoln paboTHEKA v ¢ cofurogenvem Jeficr-
BYWUIHX HHCTPYHIHHA. ;

3anpeaercs vaxorhed Ha paboyyx MCCTAX MOCTOPOHHAM AHIAM C3 Pa3peuic-
It PYKOBOAWTETT DadoT Ha ofbexTe Waw alMHIHCTPALI.

Tlepen nauanom accacIobaHus CASIYeT OTEDLITL BCe 3a(BHKKH HA apMaTyPe BHUIe
TpYEnol TOI0BKY, 34 ACKTIOYCHICH KPafHIX 3AIBIMKCK HA CTPYHAX.

Ipy OpoAyBKC CKBAMHHE H BO BpeMA HaMepenull jBurartenn 6ypodoil yeTanoBEA,
a TaKiKe JBHTATedH HaX0IMHXcA OKONO CKBAKUHLI aBTOMOOR el B TPAKTOPOB JOMHKHA
OBITH BAIVIYUICHR!, 4 TONKH KOTAOB MOTYLICHBL. TIPoayBRY Caefyer DPOBOJHTH 4epe3
DPOYII0 33 KPCMICHAYIO TPOAYBOUHYIO THEHIC CO LITYIEPOM K [IPY TOAHOCTRI0 OTKPLITLIX
3a;BHMKAX Ha BHEKHe,

Jlaf H3MepeuwH W MPOLYBKH CTeIYCT IOALIOBATHESN TOJNLKO KPAANHMA 3aIBHA-
KaMH Ha CTpYnax, OTKPHIBAS HIH 3aKpBBAN KX TMOJHOCTLY. [IpH cwens nHadpars
cAenyer OTKPUBATL S3JBHMKY H4 NPOAYBOUHON JHHMH W 0AHOBPCMCHHO 2aKpPblBATh
33MPHMKY Ha RAMCPYTELToN JHEIY. PatoTa ucpes He noJHOCTED OTKPLITYIG S4JBHMEY
3anpengaeTcs,

IMepesd oTkpPUITHEN 3aIBHIKKH 14 0JHOH Ha cTpyH Bee paoTawinic, Kpome Haxo-
IAIYXCA ¥ 2aIBWKCK, JOMKHB! ¥IAIHTECA OT YOTBA CKBAKMNIIK, H3MEPHTENLHOH H IIPo-
Lysoutoll JVHHA Ha Oesonmacuoe paccTodnbe,

PerdctpHpoBars noKasanysa TepMOMerpa paspemacTes TOJOLKO NOCAe RoJAHOTO
OTKPHTHA 33IBHAKH HA WIMCDHTCABHON JHIWH,

Tlepes eMenol wreynepa M WITyuepnex naTpyOxoB HeolxoZuMo (Mocie epeBosia
CTPVH Ha pe3ePBHLIA BRIKAJ H SAKPHTHA COOTBCTCTBYIOIMHX 3aJBHMCK Ha palouen
BHIKMJC} CHH3HTH I4BJEHHC B CTPYIe 34 WTYLCPoM o atMocdepHoTo RpH MOMOLM
BeRTH/A, YCr4HOBICHHOTO HA JAWHHH.

3anpemaerca nogxoadts ¥ JHKTy co eToponn 1aadparmet Bo Bpemd ACTCYEHItS
CTPyYR Td3da, a Tak¥e OPH BHC3ANIIOM NPCKPawcHHHE CTo.

FayGannwc HaMepedHd B pafoTaloimiX CKBAKIHAX LONYCKANTCA TOJABKO ¢ NpH-
MeHeHHEM crelHansHOTo AyGpHEaTopd, ofopyA0BaHHOTO CAMOYMIOTHSIIOIHMCT CAlTh-
HYKOM, MAHOMCTPOM, OTBOLOM ¢ TPEXXOIOBLIM EPAHOM HJH 3AMEHSIOUHM €10 YCTpoH-
cteoM, Kamami aySpHKartop MouKel Surbh ONPeccoBdl HA NOAVTOPAKDATHOC MAKCH-
MaTbIOe JABJACIHE, H 110 PesyIh[aTaM OnPecCoBKY JoiKeH GLITh COCTABICH 8KT.

B mpongcee MoHTaMa W fgeMOHTAKA TOA0BKN ayOPAKaTopa rayGmnawit npuGop
JOMMCH YCTAlaBIHBarhed 11a IoJHOCTEID 3AKPHTYIC Gyepnyio 3aBamkky. [lepel da-
BAeuenneM rAyGyEHOro npHbopa M3 AYGPHKATOPA jMas/lente B neym Joaxdo OuTh cad-
EeHO Jo aTMocdepHoTo yepea 3alopHoe YCrpodcTBo, YCTauoBAenHoe HA OTBOJE.

295



Cryckate rayGunnbic IPRGOPE NP H DEHCLDARNOM CHeTUREe TaYOHHB 340 POnaeTes .
B cayuae BLIX0Z4 13 cTpod CUETYHKA Dyttt Bo BpeMA toIbeMa raySHHHOTO npufiopa
Jaaklefimul ToIbed LOJMCH OCYIICCTEIATRCA PYUHBIM UPHBOIOM,

ITpy nogveMe TAYORHIIOTO NPHOOPA U3 CKBamuin Jdebeikol C PYUHHM IPHBOLOM
cieryerT BKJAIYHTh XPancboc yerpoHcrsa.

B mpotecce nogroToBKH M 0pOBeICIHA HCCJARLOBATCIBCKAX PafoT HA CKBAKHNIAX
H APVIMX B3PHBOONACHEX OBTLCKTAN J0MEH TPAMElATLCA HICTDYMCHT, H3TOTOBJEIN-
uH# U3 MeTanna, e JAINETo HOKDP LIpH ¥Iapax.

3anpciraeTcda cHpacHBaTh Kakwe-iawfo OpeIMeTh ¢ BEICOTH,

X.2.1. Tiposenenue
NPOMBICAOBO-Te0DU3HIECKHX HCCAeN0BaAHNM

Bre MPOMEICTORO-IeoHIHuCCKAC PAGOTH LOMAIIE NPOBOIHTLRC ¢ cobaogenHen
nefierayonx ¢EunnIx npasw (e300acHOCTH IPH BAPHBAKYX paboTaxy, «HucTpyKItEKN
no TeXHHKe BC30MAQIOCTH NPy DPoBCAEHWH MPOMBICIOBO-TCO(HAWHCCKYX  paGoTs,
{(C&[Tl!T’deb!X NpAapl npH paﬁo're C PAIVOQAKTHEHRIMH peimeceTeaMy H WCTOWHHEAMHA
HOHM3HPYIOWAX H3ayucHuis, «[Ipasitn DCPCBO3KH PainoaKTHBUEX BCUECTE? H «Hopu
PAAMANMONHOH Oe3oldciROCTHe, YISePHGICHHNY MHEnapasod CCCP.

Mpoublcaoeo-reodiisngeckde padorh! B CKBAMHIIAK JOMMKHE 0pOBOIHTLCA B [IPY-
CYTCTBHH npejerapiread 3AKA3NUHKE T0M DYXOBOICTROM HayaMbHHKA TAPTHH WITH
TIPYroro OTBETCTBCHIONO HHMEHCPIO-TeXTIHYecKoTo pPabOTHHKA, HA3HANENIoro DpH-
KasoMd Mo NPeNpuATHIO, OCYLIECTBASIOMEMY 3TH paloTl.

Janpewaercss A RPoOMBHICNoRe-TeodU3yYecKHX PatoT [10ab3ORATRCA 3AeKTPo-
cemi-io © manpskennen Gogec 380 B.

Bo BpeMs cnyoko-noLLCMHLIX onep Al sanpellaeTes NAKJIoNITLen nag Kadede,
nepexoJuTh Yepes Here, 4 TAKIKe 6parhefl pykaMu 3a Apwkynuties xabean, Ha dapa-
Ga1 o TEeMIHKA Xa6edh JOJKeN [aIpaBlaTheA crellHaahlisy BOIHIEHHKOM,

Tpyatl H cKBauanse npubopk Maccoh Gomee 40 KT HaM ynuHOH Gosce 2 v wesa-
BHCHMO OT MacCLt B0 KHKM HOGHAMATACA M OTYCKATHCA B CKBAKWHY MDY UOMOMY NPO-
MHCIOBO-TCOfH3NYECKATO TOLLCMHENKA (IPH pafioTe Yepes nogsecHol GIoK-GanaHe),
pyyHol BT 6y poBoil gebeaxolt. [Ipu npuMcHennn GypoBol Jefeiky K pabore npubie-
kaetcd fypopad SpAraja.

CKBaWHHEIC NPHOCPL! ¥ TPY3H], ONYCKAgMble B CKBAMWAY, JOMMHN WMeTh 0CHA-
fACHNHOe MCCT: IPHCOCTHICHA K Kaledl0, PA3PHEBAIONEEcd IPH HAlPAMeHVY, He 0pe-
sLmAmeM 2/3 paspeBHoro yewnms Kabeas.

[Moc.ae coycka mprGopa B CKBaKMHY HA GapabaHe MeGeiKu Jo/HHO 0CTABATHCH He
MCcHee DOJOBHIM TOCAEMHCTO PAJd BUTKOD Kabond.

a4 0epo60MICHHA ITPEXEANCHIIOT0 B CTBOJC CKBAKHALL wabons (WM nputopa)
eTo CreiYeT HCRpePWBHO pacxakMpath. Ecau pacxamupasses ocsoCofuTk npniop
He yl1aeTcH, ,Ela.‘IbHL‘.ﬁlHIIC pﬂGOTM 6 AHKBUJATLHY HpHXB’dTa HAOHHDL BCCTHCE IO COTVIA-
CoBAHMIO PYKOBoMTeNCH npeanpuaTii — recoduanyCCkoTo B 3dKasuvka.

1lc moliyexaercst naanunc eonapeiis ua SponHpaBandomM Kadene. Ilpobodoxy
EpouH, obPasyiomee «hoHAPH», HCOGXOAUMD CPesaTh, & KOHIM HX 3ATPaBAATL Mof npo-
BOJOKH HCNOBPeXACHHBIX BHTEOE.

ITocaenire 100 u KaHara ang Kafend ¢ npufioPoM JOKHEl I0{HYMATBCA B3 CKBA-
HHANR 14 HOHI‘]}KeHHOﬁ CHOPOCTH. ,H,.TIH npegeTeddd MOMEHTA [epexond 11 MO CH-
HYIO CKOPOCTR Ha xafiede foqawua Obrih CASTATE XOPOHIO BHIAHMAS METKA,

X.2.2." UccnenoBaHue CKBAMHHE,
- 1
rai KOTOpbiX CONEPKHT CEpOBONOPOL

B OrKPHTHX MeCTaX, ONAacHBIX H3-3d B03MoXKIOTO CKOMICHMA Cepobolppond,
A0JKeH GWTH OpTaAn3oBal KoNTPOJb 33 CTO KOHUEHTPAUMed ne pexe OIHOTO pasa
I CYTKH,

Taa, comepxanyf CcpoOBoJoPod, NPA ReBO3MOKHOCTH NOAKMICUEHAR CEBAXKHAILI
K rasocOoptioll ceTH, B MpOIecte WCCMEJOBAIHS AOMMeN OTBOIHTBEA OT YCThH CKEa-
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HUHB 0 TPYGONPOBOIaM €0 CTOAKAME Vay OTCACHBATLCA CICIHAMRILMA YeTpoiler-
BAMH.

Cronxy Aa Tp¥6ORPOBOLAX JOMKLLE GLITL BHCOTON He MoHee 10 u v pacnodokeny
He Gane 200 M 01 PoN3BOACTBEHURX NOMeleRHH, ke Mesiee 25 M OT pafoyHX MecT ua
nporticie @ 1000 M orT nacenenamx mYHETOB K MATHCTPAABHBX fopol. Crosxm
ROAWND GHTH YEPEmIeHk le MCHEE UCM TPeMA OTTAMKAMH.

OTBeCHHLIE K CTOAKY Tas IoJdMeR cMurarees. Bunyck rasa B atmocdepy Gea
CHMUTAHHA 3ARPCIHALTCH,

Cumena miagparym na JHUKTe moaxna npoBoAATECA uepea 1D mun noclle 3aKph-
THA CKBAXKHHEL ¢ RpeiBapurebibiM MpoBeerder aHANINIA R CCPOBOIOPOI.

PaBoTnign 6pHraj no weodelOBARHID CEBAMAH JoaHIh:

4) 3HATE UpABHIA 6c30uHaCHoCTH npy paboTe B €peite, cOACPRALCH CepOBMIOPOT,
H HpHEMb! DKazania ﬂEpBOH TMarauH I'[OCTpa,H,{iB].IIHM;

G} amets 0py cebe Bo BPemA padoTh WHIHBALY 4MLHO S4KpendeHHRe TPoTHBOT 3L

B) AMETh WHIHKATOP HA CePOBOJOPOI.

TIpy mecdeoBaliMy CXBaKAY 3anpeuiacTed NOIX0IATH K YCThID U HIMePHTCALHON
nHnun Oea MPOTHBOTA3a ¥ COOTBCTCTRYIOIIEN COCHONCHS TR,

3anpemacred Bxof Ge3 NPOTHBOTA34 B TEMAKH, YCTPAWBACMBHle HAJ YCTBCBOH
apvwartypofl, pacnpeienuTe bubIME DYHKTAMM, VCTAHODBKAMHA H T. I,

MponosKurelsuocTh nenpepbinHofl paGoTH B LIaHT0BOM DPOTHBGTASE HE IOTMHKEA
nPeBRIUATE 15 MAH € TOCACIYIGUMM OTARX0M 1A THCTOM B3Oy Xe He mcuee 15 MHE.

Crienogexya d crnenoGyBL JOTHIE COOTBETCTBOBaTE jelcToyoomemy TOCTY v
BLZABATLCA 1A PafoTHHKOB KakIol npodeccnn B npegenax yCrauoBACHWBIX NOPM.

PaGoune, cpazaHHLIc ¢ patoToll B TaeXHO-TOJNEBHX YOJIOBWIX, TOMKHE ofecnc-
YHBATHCS CPCUCTBAMH 3AWHTH o1 IHyca.

Bo epeMa padoTer pabouve o6A2a80L nodAbA0BATHCA BHIANHON HM CRELOAEMIOHN 1
CrenobyBhic.

X.2.3. OGcayxuBadue eMmKocTed,
paGoTaoIHX Moy GoJbiIHM HaBJIeHHEM

Tpanst, cenaparopwl, aunapathl OYHCTRH W OCYUIKA Tasa, pafoTamiuye not HaGk-
TOUNBIM maktenyeM 0,7 krefem? v Bhilie, MoMIKHH 2KCAYaTHPOBATLCS B COOTRETCTHHN
¢ «[lpaBunavy yeTpolictea n Ge3onacHoll SKenaAvaTauuy cocYAOE, paBOTAIOWHX TOL
JABNSHHAEM:,

Tpanw, ccnaparopsl m IpyrHC annaparhl IR HMETh MPCLOXPaHHTCARHbIH
KaAanay, ManoMeTp, yPOBICMCPHOE CTEKIO AMH JaMCHAIOIIHE €0 YPoBNeyKasatenu u
YCTPOHCTBA AR ABTOMATHYCCKOTO CHWBA MHIKOCTH,

11a Tpamax, B KOTODHX Ite n3MepsieTca AcORT, yCTanonEa YpoBneMeporo cTeKaa
HY 3aMeHSMHCTO €0 YPoRReyKasaTead He ofd3aTelbia,

B cayuae obmepsanys annapatoe, Fazonpodoios, 3aJBWKeK, UITYICPOE A T. I
OTOTPeBaTh HX CACAYeT ropstuedl Bonoll nan mapont, (OTOTPCS OTKPBITEIM OTHEM 38Rpe-
HIASTCH,

3anpemacTes NOJKMOYATH CKBAKHANY K YCTAHORKe [I0NTOTOEKH Fa3a, ec.lH CHCTEMa
(ccriapaToptl, RoujenCaroCOoPHAK H P} He HaXOmWTCA NOL {aBICHHEM Ta3d, PABHLIM
ZABJCHHKY B Ta30B0M KOJJTEKTOpe.

ITpn asapnfinoi ocraHoRKe cOOPNOro NYHKTA Heo6XoIAMO 3aKPBITH 3aIBHKKH Ha
BEIXOIIe T4324 ¥3 IPYRNOBOH YCTAHOBKY H CHU3HTL JARAEHAC B CHCTEMe J0 aTMocdepHoro
NPOAYBKOH Weped apapuiinylc cBeyy, 2 CKBaXKVHY UEDCKINATE Ha (QaRCABHYI TH-

HUH,
X.3. MPABHJIA BE3CNACHOCTH IIPH OTBOPE TIPOB
FASOKOHIEHCATA H JIABOPATOPHGLIX AHAJIH3AX

3anpeigacTest Oycx 8 paboTy W SKCIAYATAIHS Fa300Tactblx O6LEKTOB IPH OTCYT-
CTBHH HJT¥ ICHCIPABHOCTH CHOTEMH KORTDOAS Bosiylunod cPeill Ha TOKCHHITHE H
B3PLIBOONACTIRE KONUEHTPALYVH.

Orfiop mpof rasokomgencaTa  Heo6XoMHMO MPOBOAHTE B COOTBETCTBHH

¢ TOCT 2517—69. [TpoGooTBop HK joMien SLITL H3COTORIER H3 HEKPOBe3oNnacHX Ma-
TEPHATOB.
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[TpoGEl Ta33 ¥ KOUICHCETA, CoMepKALAC CopoBOIoPOf, CACIVeT 0TOApPAThL B KOH-
Teftnephl, HI3TOTOBIENALE 03 cTOHKAX K cCPOBOJOPONY MaTepHANTOB.

TIpoftt CepHUCTEX OTACHEHHA H3 PCICPRYAPOB J0AMHL OTOHPATHCA C paspeiie-
HHAS TJABHOTO HIRKENCDA NPeMNPHSTH, IKCOIYATHDYIOEro PCacPBYAPH. Bra paGora
JOJIKAA TOPVYATHEA HE MoHee HeM ABVM CICHHAdbHO MOIrOTORTCHHRM pa()OTIIHKaM n
BHIMOMNIATLCA B COOTBCTCTBYIOMEM MpoTHBOrase.

PatioTHHEM, 00CTYHHBAOUIHE Pe3CPBYAPBl ¢ CERHWCTbIM KOHACHCATOM, A0IMHL
GLITL 03TAKOMICHL €0 CHCUAQHICCEHME ONACHOCTAMH, XAPAKTEPHLIMH AMA KONIEH-
cara, M o0YUCHH N0OIL3CBAHNI0 TPOTHBOTa3aMy H APYTHMH CPENCTBAME HHAUBHNYAIh-
woH 3angTl.

PaGouve novemena 1aboparopdi goaKusl 6hTL 060y I0BAHD B COOTBETCTBHY €O
CIInll, a TAWKE C YKA3AHANMY N0 CTPOMTCIBHONMY UPOCKTHDOBAHAID sfauiii 4 coopy-
HKeHi nedTAROH MPOMKULIEHHROCTH B DPOTHEONOKAPHEIMH TCXIVUeCKYMY YCIOBHAMY
CIPOHTCABHOTO  NPOEKTHPOBANINA.

B 2aKpLITLIX DOMCIICHHAX, ONACHRIX M3-33 BO3MOIKNOrO CHOMMennsd CCPOBOXO-
poma, pon#ed GLITh OPTAHH30BAH KOHTPOJE 3a CTO KOWLEHTPALMCH te pede oLHOTO
paza B CMeny.

B mpoM3BOICTBEINILIX IOMeleHHAX COIZepIMdHNEe Ta3es B Do3jiyXe He [OJKHO
TIpERHINATD.

MeTan, of. % e e e e e e e e 0.7
CepuneTwil ras, Mr/v? R, . e e e e e e e e 110
QR HEE yraepoga, Miys? .- 20[]

Tlappl GeH3HHa (B nepecicTe 1A y'r.':'ep'u.ﬂl), .Ml:,-'n{*' Sl 3
PTy¥Th, MIFM?  © L 0 L L L L e e e
Cepondopof B CMOCH ¢ YLACEOAUROLAMHA, MMt C e e e s
MeTaHom (CnupT MeTwacHbi), MU/ME 0 00 L o0 L 0w .

Konuentpallysa cepododopoda B arvocdepe BO3IY XA BACCIHIIMX MeCT fie I0JMKra
npesrLiath 0,008 /i,

IpH KOHUCHTPAUMV Ta3za, NpeBumawmed DPeJenbio JODYCTHMYHO, paboTaTh
paspcacTesA TOABKO B MPOTHBOTA3E (B QMIBTPYIOWEM -— HA OTKPHITOM BO3IyXe,
B GWJIZHTOBOM — TpH padoTe B eMEOCTAX, KOI0LLAX H 3aKPLITHX NOMeneHHAX).

4 NOCTOANNOTO KOHTPOAA 33 KOHUCHTPaUHCeH cepoBofoPola H YRIebol0opojns
E MOMEmen Ix W HA IICMAIKaX ¢ 000Dy AOBAHNCM H annapaTypol JodmHE ORTE yoTa-
HOBACHEl FA304NATHIATOPH CO CBCTOBOH ¥ 38yKoBok curaaanzaiicil. [loyuvo cranmo-
MAPHHX 1A30AHANHIATONOB Ne0GXoIuMO EPHAMEHTH Tepenoctble npaGopsl,

Bo ppeMa peMoNTHELX pafior CTENEHh 3ATAI0BAHHOCTH Dadouero mectd CepoBoio-
POSOM CIETYET NPOBePATL IPH TOMOUH Ta30aNalH3aTOPOB WAH XHMUUCCKHX GHATHIOB
pof OKPYKAWLIET0 BOILYXA,

[epMeTHYNIOLTH CAIBHHKOBHX H QARICBHE COCAHHeHHH, 3anopHHX YCTPORCTE,
annaparod # KOMMYHWK4nuH, HaXoIAUIAXCA B MOMENEHHWH, CleiVer NPOBEpATL HE
pexe 0jHOTO Pasa B CMCHY. .

Ofinap ysKeuuhic TPONYCKA Ta3a HIH KONJencaTa ycped HEMMOTHOCTY COSIAIICIIH,
CaThIVKY, CBHINY H T, I, CICIYeT MCMeIaeHno YCTPaHATL.

PatoTii, CBA3AHHRE ¢ BhijeteliyeM BPCLHLIX 1,44 310POBbA ra30B, NapoB, MEIH,
IOJKHEL NPOBOIHTLCA B BRITAMNLIX wikadax, o00pyRoBaHUEIX nagcxuol  BeHTH-
AsnacH.

[Ipy pafoTax, KoTOPHE MOTYT CONPOBOMIATHCA B2PLIBOM Ta30B Ban pasdpmard-
Banyem eIKHX HujKocTell, paoraiolide I0/UKHH HajEBATE NPEloXPaHHTENbHEIC O9KY
# NaxoIUThCH 33 32D[PWTHHM SKPaHOM.

[p# BATHYHH IPOH3BOACTBCHHOTO MIYME, NPeDHUIAKRIMEre JOMYCTHMbBIE CAHHTAP-
BRE HOPMEl, H BHOPEUAR 0GODYIOBAHHA JOMKNE ODOBOJHTLCA TEXHWHCCKAE MCpO-
APHATHA MO OTPAHHYCHHIO VX Bo3ACHCTBYA Ha pabounx.
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H3AATENBLCTBO <HEJAPA»
FOTOBAT K HEYATH HOBLIE KHHTH

APAHACBEBA A. B., 3HHOBBEBA JI. A. AHaau3 paspadorku uedrerasopbix
sanexeii. — 17 a1, 1 p. 30 k.

B kxure pacemorpensl OCHOBHEIC OCOfeHOCTH 1egreratoBhX sancKed, Deraguno
MPOatT#IHHPOBAGEL NPOLeccl paspaborkl Hedrrerazonslx sagexed Ges mogicpXKa-
ITHST MracToBOro JABJCHHA H & I'IO,-'LH,CP){(EHTH(‘M Cro OYTeM 3aRaUKH BOALI H ras3a. Hpn-
BeLEHE PCRY.ALTATH HCGTEACBANHE HOKOTOPELX TCXUOAOIHYCCKHX UPONECCOB IPH Pad-
pafoTEe BOferajoBbX Samerkell, nanpabiennuX Ha OpeopasoBaliHe STHX 3aseKci
B pedranbie. [Tokatannl Takse OCofentactd paspanoTKH pacCMATPHBACMLIX 3aMeK e
C H{)A(]IIIBCHII{)f{ BO,"LOI‘:I H OUHCANDL! MeTOIHYeCKHe [IDHeMDI PACHNCTOR TEXTIWIOTHICCKTY
mogasarenefl wx paspaborku. DBTopad wsc1h KUHTH nOCcBALECHA OSOOLICHHI ONLITA
paipaloTKH oame- H MHOIOMIACTORLIX Hedrerazonblx mecToposkaendi. Hsaomena
METOIH KA BLIACIEHAA ODLeKTOR 2KCILIYATANMH, OUTHMANLIIGTG PacnpCACAEHHS 3ajgaH-
HLIX JOGLITH HehtM M Tasa.

Knura paccuHTana na MHDPORMH KPYD MIDKCTIEPDHO-TOXIHUCCKHY M HAYUHLIX
paboTHHKOB HedhsiOH B Ta30B0H NPOMETILIEHITOCTH, & TAKEKE HA CTYICHTOR HehTAHLIX
BYa0n # aKyanTeTOB,

TABAYJWIWH T. T. OuepatipHoe ucclegosanie ckpaxun. — 15 q., 1 p.

[} KHHT¢ OMHCANO YCTPONRCTRO W H3JEOMKeHBl NPHHLHENBL AefACIBHA CKBAMKHEHBLIX
OPHBOPROB, MACMAOH alinapaTyPu W obopyuoBan#s ctaunuil ATIZG1-64, ATIDN-66
0 AMCT. B caatod BHIE 24rbl 3jeMCeHTHE TeOPHH LepBHUNBIX H IpecOpasoratatei
CKBaKHNEEIX TPROGOPoR. Pacckaiano 0 MeTogHYeCKHX H SKCNEPHMEHTAJILILIX [pHe-
Max yueTa (QakiopOB, HCKAKAIOWHME PCIVILTATHl HAVCPCHHA. YACHCHO MHOID BUH-
MaHHA MPOBCIEHHIO HAMCPCHAH NENOCPCACTEENHD HA CKRAMUHAX H ICPRHYHOL Ofpa-
ke urGopyanni. TIpHBoACTE OCHORHE MOSOHEHHS [0 XPAlICHHIO, O0CTYHHBARKIO
H IKCILIYATAUMH CTAalLMi H CKBamuHERX OpHOOPOS.

Kuara mpegiazfadens A0 WHHEUCPIO-TCXHHYCCKHX H HAVUHHIX pabOTHHEOB
ued Ao M rAasoROA UDOMRELIICTINOCTH, 4 TakiKe A4sl CTYACHTOR HOMTAHBIX BY30B
H (KyALTETOR.



