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I. UEJM U 3AJAYM JABOPATOPHHX PABOT

Yue6HO-3KCIIEepUNEHTaNbHAA YCTAHOBKA C JU3eJeM 40M
(I2I0PH 23/30) no cocraBy 060pyAOBAHHA M MPUMEHAEMHX WU3MEPKU-
TEJbHHX NMPUOOPOB ¥ YCTPOMCTE MOJHOCTbO COOTBETCTBYyeT Tpebo-
BaHUAM, IpEenbABIAEMHM K aHaJorMuHuM creHpam B HAM u Ha 3aBo-
nax OTpachu, YTO NMO3BOJAET BHIIOJHATL HA Hell pa3jMuHHE TerJo-
TEeXHUUECKVE M ApYyr'de BHUOH HAYUHHX MCCAENOBaHHUN.

OcHOBHaA LeJib HACTOAWMErC UCIHTAHUA - IOJYUEHUE 3aBUCH-
MOCTell OCHOBHHX ITapaMeTpoB U Mokas3artejneit pabouero mpolecca
IOBYXTaxTHOro kopaSenbHoro musens IRJIPH 23/30 npu paGore Ha
PEeXMMaX BMHTOBO# XapaxkTEepuCTHMKH, aHaJU3 NOJNYyUeHHHX pe3yabTa-
TOB ¥ BbABJIEHME O0MMX 38KOHOMEPHOCTEHR H3yuaeMuX ABJEHUH,
CONOCTAaBAEHME IONYUSHHHX [1apaMeTpoB M NnokasaTreseit  pabouyero
npouecca ¢ NaHHHMM 3aBONAa-U3rOTOBKTEIA M COCTABJEHHME 3aKJoue-
HUA O TEeXHMUECKOM CCCTOAHMK OU3ensd.

BurosHeHue na6opaTopHHX pa6oT COCTOUT M3 CJ ey nmuX
3TalnoBs.

I. O3HakOMiIeHME C KOHCTPYKLMEl, TEeXHWUECKWMM NAHHHMU W
KOHTPOJbHHMM [10Ka3aTeNAMUM pabOoTH MCClenyeMoro nusens, C co-
CTaBOM 00OpDYAOBaHMA, M3IMEPUTENbHHMU NPUGOpaMM ¥ ycTpo#icTBa-
MU 3KCIEPUMEHTANbHON YCTaHOBKH.

2. O3HakOMNIEHME C METONMKON NPOBENEHHWS CTEHOOBHX MCIIH-
TaHW# OU3eNsd, pEemUNaMy BHHTOBOJ XapakTEPUCTHKK, C METOLUKON
0CpaloTKM 3KCMEPUMEHTANbHHX NAHHHX.

3. YuacTue B CTSHIOBHX MWCIHTAHUAX U M3MEperusx, B ofpa-
60TKEe JaHHHX MPOTOKOJA MCIHTAaHW# ¥ APYyTMX MaTepuanoB, COCTaB-
JeHne Tabauil ¥ rpaPukOB M3MEHEHMA MapaMeTpoB M Tnokasareaeh
pabouyero mnpouecca OuU3ens.

4. C3HaxoMJIeHHEe C METOAMKON 3anucu u ofpaGoTKa MHIHMKa-
TOPHBIX OMarpamMm Ju3ens.

O. AHaru3 MoJyueHHHX pPEe3yAbTATOB, COMOCTABIEHHE WHX C
TEXHWUECKMMM OAaHHHMM ¥ KOHTDOJbLHHMM MOKa3aTeNAMM paCoTH Iu-
3enf, a TaKkKe C NAHHHMM yUeSHOJ! M TEeXHMUSCKOA  JUTEpaTypH,
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GopMyAMpOBKa BHBONOB M 3&KJDYEHHMA O pPe3yJAbTATAX IPOBENEeHHOr'0

MCCHIENOBAHUA ¥ O TEXHWUYECKOM COCTOSHUM IH3eNsH. -
6. Cocrasnerne oTuera O JadopaTOpHHEX padorax ¥ MOAIrOTOB-

Ka K MX s3amure.

<. TOCIEIOBATEJBLHOCTL BHIIOJHEHMA JABOPATOPHHX PAEBCT
¥ TPEBOBAHMA K COCTABIEHMD OTYETA

JlaGopaTopHue paboTH 2.1-2.5 BHIIOAHALTCH IOCAEROBATENLHO.

CHavajna, npopaoTas HacCTORUWME METORUUEeCKue YK&3aHuA,
CTYNEHT cOocTaBjdeT NepByD YacThb OTueTa O JalopaTOpHWx pado-
rax 2.1 ¥ 2.2. [locne samuTe 3TUX paboT CTYHEHT  HOIMyCKaercH
K BHIIOJHEHMD JabopaTOopHHX padoT 2.3-2.5 HA BKCIEPUMEHTAaJbHON
ycraHoBke B jaboparopuu [IBC. Ha Oase noaydyeHHHX SKCIEpHMEH-
TANBHHX OAHHHX COCTABIADTCA OTYETH O JadopaTopHEX  padoTax
2.3-2.5, Nocxe yero CTyOeHT I'OTOBUTCA K 3amuTe Bcex Jalopa-
TOpPHHX paldoT.

[lpepcrasnseMie K 3amUTe OTUETH O Bcex pafoTax  JONEHH
Sutrh opopmnenHn ¢ yuerom TpebGosanu#t, ECKI u 'OCT 7.32.81 Ha
cOpOmOPOBAHHHX W NMpPOHyMepoBaHHmX Jaucrax [I-ro dopmara. Tu-
TYABHHI JUCT OTUETa JOJMEH MMETh B BepxXHeft uacTM  HANIUChH
"CaHgr-[lerepGyprckuit MOpCKOR TexHMUecKut yHumBepcurer" U Hu-
xe "Kadenpa cynmoeex JIBC u JY", a B HuxHe#t yacTH - WTaMI C
ykazaHue™ mudpa, daMmunuit ¥ MHMUIMANOB CTYNEHTA M IPEronaBaTe-
N7, IaTH BWIIOJHEHUA M Ha3BaHue orvera: "HMcrnuranMe nBUrarTens
40/ (IRJPH 23/30) mno BuHTOBOK XapakTepucTure".

Conepxanne oTueTOB 0 yradoparTopHwx paborax 2.l1-2.0 noin-
HO BRIDUATHL B celA crenyomue paspeid.

JlaGoparopsas paGora 2.1. LENb, OBBEKT WCIHTAHUA
'H OHCIIEPMMEHTAJIEHASL YCTAHOBHA

2.1.1. lenp MCIHTAHMA.
R.1.2. O6wexr wcnurauums. ([I[pMBOIMTCH KpaTKOE  OMUCAHKME
KOHCTPYKLMM HBUraTeld, ero TexHWYeCKHe AAHHNE M  KOHTPONbHHE

MOKASATENH. )
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2.1.3. OrcnepuMeHTanbHaAa ycraHoBka. ([lpyBogurcs cxema

SKCIIEPUMEHTAJbHO! YCTAHOBKM M €€ KpaTKOe ONucaHue C negeuneu
060pYNOBaHUA ¥ M3MEPHUTEJbHHX NPUOGOpOB. )

JlaGoparopHas patora 2.2. METOIVKA [TPOBEIEHWA
UCIHTAHUS ¥ OBPABOTHM OILITHHX JAHHHX

2.2.1. BuHroBas xapakTepucTuka asurarensa. (Jlaerca omnpe-
LneJIeHMe KCCHEeNyeMOt xapaKTepHUCTHKH, npuaonuTCH rabavna pexu-
MOB pabOTH OBUraTesd.)

R.2.2. [lopanok mMpoOBeNEeHUS UCNHTAHMA.

2.2.3. Meronuka 06paGOTKH PE3YNbLTATOB ucrnranusa.  ([Ipu-
BOOATCA pacueTHHe HOPMyJH IS ONpemeNeHHs OCHOBHHX MapaMerT-
POB ¥ Nokasareneft paGouero NpolLecca UCCAEXYEMOro Au3eNs. )

JlaGopaTopHas pafora 2.3. .
- OBPABOTKA PE3YJLTATOB MCIHTAHMA.
IQPEKTHBHHE [TOKASATEIN

2.3.1. llporokon ucnuranus musens 40 M. (IIpuBomurca KO-
nua obmero NMpPOTOKOJA MCIHTAHMS ABAraTensd, rge OAs  Kaxgoro
UCCHEeqyeMoro pexyMa BUHTOBOJ XapaKTepMCTHMKM YKAa3HBaOTCA Cpen-
HMEe 3HAUEHMA MC NByM M3MEPEHUAM NapaMeTpoB B XONe MCIHTaHHH. )

2.3.2. Jlaercs pacrMdpoBKa 3HAUEHHP TeMrepaTryp, 3ape-
PUCTPMPOBAHHHX Ha JNeHTe camonucua JII-C9M3. [as kaxgoro pe-
XYM& BMHTOBOH XapakTEPUCTHMKU NPUBOIATCH OCPENHEHHHE 3HAUEHHUSA
TEMNEPaTYp, 3aPMKCUPOBAHHHX Ha JIeHTe caMonucla.

2.3.3. (OpaSaTHBanTCcA pe3yNbTaTH MCNHTAHWA U MPOBONATCH
pacueTn 3¢deKTUBHEIX NapaMeTpoB M nokas3areneit. CocraBiapTCA
TaCAMUH MOJCUMTHBAEMEX [1apPAMETPOB M Mnokasareseit no .dopMynam
pasgeaa 7 (cMm. naparpagd 7.I) ¢ ucrnosssoBanmeM gaHHBEX (ML2.3.1,
2.3.2. [lpy 3TOM ONPENeNsoTCA MU paccquTuaanTCH caenyomue Ina-

paMeTpH ¥ noxkasarean: N, pe,MKp, Cﬁ,%u’, ge, g 936 » X gy LPK

|

QTer*Qw:Qr'QHS qf de'%»%’%s q/T qe qfw’q’r q""g

&ndatls CTpOHTPH rpafPuk¥ M3MEHEHUS OCHOBHHX MapaMeTpoB U

TICK&3aTenel ausena Ha pemumax BVHTOROI® XapakKTEepUCTUKKU B 3a-

BHCUMCCTH OT YaCTOTH BpameHus. ['paduru npencTaBaAlTCA Ha OT-
IeJbHEX JYCTaxX MWJIJIHMETPOBO# OyMarv ¢ ofg3areNbHHM 0603Haue-
HIISM WKas OA8 BCeX apaMeTpoB M roxkasareneft n.2.3.3.



JlaGopaTopHas pabora 2.4.

OBPABOTKA MHIVIKATOPHHX IHMATI'PAMM.
VHIVMKATOPHHE TIOKA3ATEJIH

2.4.1. O6pafaTHBAOTCA MHAMKATOPHHE IUArDaMMH, NMPUBORAT-
cA TaGauiE IPYNNUPOBAHMA OpaMHAT X pacuerHwe (cM.mn.7.I1.2I-
7.1.26) 3HaueHWA KMHOMKATODPHHX NapaMeTpoB u nokasarenei (oc-
PENHEHHHE MO JABYM M3MepeHUAM): Pi , P, AP/AY, @4 . My
Mis Bl h‘l’ N ex -

.4.2. Crposarcsa rpaduxy U3MEHEHWA MHIMKATODPHHX IapaMer-
pOB M rnokasarene#t mo m2.4.l B 3aBUCHMOCTH OT UaCTOTH SDANEHMF.

JlaGoparopHasa pabora Z2.0.
AHAIM3 [TAPAMETPOB ¥ TIOKA3ATEJE{ CHCTEMH

W APETATOB BO3ZYXOCHAEKEHMA

2.5.1. O6paBorka peayabrTaToB McnuTaHuf. [lo OoCpesHEeHHHM
3HEUEHUAM M3MEpEeHu#t COCTaBAATCS TaOHUUH NapaMeTpoB M IOKa-
sarenefl ¢ MCNoOAb30BaHUEM naHHux mn.2.3.I, 2.3.2 ¥ pacuerTHHX
3aBuCUMOCTE, npuBonuMux B paspete 7 (cm. naparpap "llapamer-

PN ¥ [0Kas3aTeJH CUCTEMH ¥ arperaros_ BO3IYyXOCHAOKEHKA"):

i | / ) L !
Pe s Prs Ps Pres Prs APy APqs T TK_:‘ Tes Treo ATTH’

-
ama et

ATT,ATHH;:nn,m}nqk,nT,ﬂLm; NTH'Hk)*+r:Ug: Com}
m—ﬂH’ Tlrm’ NnH’ 'YIVHH; ATOX’ Tlox’ le‘

R.9.2. I'paduky M3MeHeHMs napaMeTpoB ¥ rokasareneft cucre-
M- M arperaToB BO3yXOCHACKEHUS NpPENCTABAANTCA IJA BCEX Napa-
‘MeTpoB no n.2.5.1 B 3aBUCHMOCTM OT YacCTOTH BpamEHHMS.

AHanu3 pesynbTaTOB WCNHTAHWH

Ha 6Gase rabavuy nn.2.3.3, 2.4.1, 2.5.1 # rpadukos -
m.2.3.4, 2.4.2 u 2.5.2 pnaercs no xamuoft nacopaTopHOit paore
aHAJIN3 ITONYUEHHHX DPe3yJbTATOB, OLEHUBANTCSH 38K0HOMEPHOCTH
U3MEHEHMA SPPEKTUBHEX M UMIMKATODHHX rnoxasareseit, napameTpos
¥ noxaszarenell cucTeMmu ¥ arperarop HamiyBa, HNENAeTCH(UX CONo-
CTABJIEHME C NAHHHMKM JIUTEPATYPHHX HMCTOYHMKOB, MPOCHEKHBANTCH
B3aMMOCBAS3H OTHENbHHX MapaMeTpoB M rnokasareneft.

[lo uToraM aHanmaa JapTCH 3aKJOUEHUS 0 Hambolee MHTepec-
HHX ¥ BaXHHX PE3yNbTaTax ¥ OLEHKA TexXHUUECKOro COCTORHUR
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nBurarens. B KOHLUe OTUETOB Ha OTHENbHHX JUCTaX NPUBOAATCA Ne-
pEYEeHb MUCIONb30BAHHON JUTEpPATYpPH M COLEpXaHUE C  yKal3aHHeM
CTPaHMl] [0 MMERMUMCH paspjenaM U naparpadam.

3. OBBEKT UCIIHTAHUA
3.1. Onucanuue KOHCprKuMH nBAraTeNs IZAPH 23/30

Isurarens 40IM (o6osxauenue mo I'OCT I2IPH 23/30) saBns-
erca V -00pa3HHM [ BEHANIATHLMIMHIPOBHM PEBEPCHBHHM  IBYX-
TAKTHHM ABUIaTeNieM C ITPAMOTOYHO-KJAaNaHHO# MponyBKO# M IOByX-
CTyTIeHUaTo# cUucTemoil HamayBa C ITPOMEXYTOUHHM OXJlaxn eHreEM
Bosnyxa (puc.3.I u 3.2).

birok-karep pBurartens npencraeafser coboff craabHyo CcBap-
HY0 KOHCTpyKuMR V -ofpasHoi#t dopMuH, pasmeseHHYD MornepeuHEMA
croitkamu (Ganmkamu) Ha mecTb cekuuit. CHU3Y OGJOK-KApPTEDP 3aKPHT
TOHKOCTEHHHM rnognoHoMm (BaHHOR). dyHmaMeHTHO# pamu Au3enb He
uMeeT. HonmeHuarwt Bay nogBemeH K OJOK-KapTepy Ha CeMM CTalb-
HBX I1OBECKax, KOTOpHE 3aKpernyeHs 0oJTaMM Ha IOoNMepeuHux Oai-
Kax OJoka. CTanbHHE TCYKOCTEHHHE BKJANHNKM KOPEHHHX MOAMUIIHU-
KOB 3alUTH CBMHLOBMCTON OpoH3oft. CpenHmit M3 cemm KOPEHHHX
MONWMIHMKOB ABAAETCA YCTAHOBOUHHM ¥ OTJIMUYAETCA OT OCTAaJbHHX
Gonbmel OAMHOM ¥ HaAJNUUMEM YTIODHEX OCYpPTMKOB.

- YyryHHHe BCTaBHHE BTYJAKK UMIKMHAPOB "“MOKporo" Tumna oxJsaax-
IapnTCA B BEpxHel yacTH Boao#, a B pallOHE NMPOAYBOUHHX OKOH -

BO3ayxoM. Haxnas BTyJKa KpPENWTCA K KPHINIKE LIMAMHOpa mecTbho

UNMANbKaMu, BBEPHYTHMM B BepxHu#t OypT BTYJAKM, U B cOope C

XPHEIKO# BCTaBJNAEGTCA B CHE310 OJOKa UMAMHOPOB. Takad  KOHCT-

PYKUMA Oo6ecrieurnBaeT pas3rpy3Ky Ia3oBoro CTHKa BTYJKM, YIJIOT-

HAEMOI'C KOJblIEBOM KpPacCHO-MenHo#t NpPOKNanKOi.

HKpeIIK¥ 'MAMHZPOB - COCTABHHE, COCTOAT U3 YYT'YHHOI'O OHM-
ma ¥ aymoMHMHHEeBOlt BepxHell uvacTu. Haxmasa kpemka B cOope co
BTYJKO/ KpenuTcA K OJOKY LMAMEOPOB UETHPbMA NMUAbKaMU.  Ye-
pe3 8 nepenyckHsX OTBEePCTHR B QHWNE KPHMKMK B IMOJOCTH OXJaX-
NEHUA KDHIKY [OCTymnaeT BO#NAa M3 BTYJAKM LIMJAMHOpa. B KpHIIKE
pa3memeHH opcyHka, UETHpE BHIIYCKHHX KJalaHa M MyCKOBOM KaAa-
MaH C WHOMKATOPHHM BeHTuUJeM. CBepXy KDHIKM IMIMHOPOB 3aKpH-

-
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BaOTCA KOJANAKAMM, NPENOTBpaMalmuMK pas3CpH3ruBaHue MacJa,

CMa3HBapWEro paclpefeNuTesbHH! MeXaHu3M.
- HonmeHuaTwit Ban U3roTOBJEH U3 JErMPOBAHHON CTAaJH. To-

BEPXHOCTH mMeeK Baja IoABepranTCHa a30TUPOBaHMK. YI'Ooa 38KIUHKYU
mecT¥ KpUBOmMMIIOB Baja paBeH 60°, Kpusomumw patoTanT B Cciae-
nyomeM rnopanke: I-5-3-4-2-6. Bce melxku KoneHUaATOro Bana MMme-
OT BHYTPEHHUE DACTOYKY, [pUUEM PACTOYKM IWATYHHHX WEEeK BHIION-
HEeHH B3KCILIEHTPUUHO OTHOCUTENbHO paboueft rnopepxHocTH. B Texe
KOJEHUYaToro Basia CheJaHH OTBEpPCTHA, uepe3 KOTOpHe Maclio U3
KOpPEHHHX MMOMUWUNHUKOB IOCTYIAeT B MATYHHHE, MUHYS BHYTDEHHUE
NOJOCTY meeK Baja. Ha HOCOBOM KOHLE KOJEHUATOrO Baja 3aKpen-
JIeHa MJIWLEeBas BTYJKA TOPCHOHHOI'O BaJja IPpUBOJ& OOBEMHOI'O Ha-
rHeTaTeNis M YCTaHOBJNEH aHTUBUOpaTOp, IpenHa3HaueHHs! naA
YMEHBMEHUA HaNpAXeHW!, BO3HUKELWMX B KOJEHUATOM Bajle BCIEn-
CTBHE XPYTUJNbHEX KonelOanuit. Ha xOopMOBOM KOHIle Baja pacnoso-
KEeHN (uaHel; orfopa MOMHOCTH M WECTEPHH NPUBONA = pPaCHpenen-
TeNbHONO Bajg. .

laryHHuuit MexaHMaM (Kaxgoro M3 mMECTH KOJEH) COCTOMT K3
PJAABHOIO M NPUIENHOr0 WATYHOB, COEQMHEeHHbHX Mexny coboit najb-
LIeM, YCT8HOBJIEHHHM B [POymMMHAX HWXHEH IOJOBKM I'JIaBHOIO maTy-
Ha. HM3rorosieHH mATYHH M3 BHCOKOK&UECTBEHHON JerKpOBAHHOM
crann. CTEepEHM WATYHOB MMEDT IBYTABPOBOE CEUYEHWEe C YTOJmEeHH-
eM B CpefHefl uacTH OJA MACHAHOrO KaHaja. B BepxHMe  I'OJNOBKU
000MX WATYHOB ¥ B HMEHOD IOJOBKY [MPHULENHOrO mMaTyHa 3alpecco-
BAHH CTaJbHHE BTYJIKH C TOHKOCJHOHHOR 3anuBKOi CBMHIIOBUCT Ot
Spouaoft. PaspeMmHas HWEHAS MOJIOBKA I'JIABHOI'O mMATYHA MMeeT TOH-
KOCTEHHHEe CTaNbHHE BKJIANHNY WaTYHHOT'O IOMMMITHUKA, JANUTHE
CBUHLOBHCTO# OpoHao#h. OTheMHas Kpumxa HUEHeH# MOJOBKM KpENnuT-
CA X CTEPXHD I'IABHOI'O WATYHA UETHPbMHA MATYHHHMH GOJNTaMH.

[IOpWHK COCTOAT M3 TpPexX OCHOBHNX yYacTeft: MOAOBKM M3  BH-
COKOITPOYHOI'0 Yyr'yHa, TPOHK& M3 NEepAHTHOrO YYI'yH& M BCTAaBKH,
 BHITONHEHHOR M3 AJOMMHMEBOI'O cljaBa. 1POHK KPENUTCH K IOJNOBKE
¢ noMompr BMHTOB. (OceBoe nepeMemeHHWe BCTABKM OrPAHUUMBAETCS
NPYAUHHEM KOJbLUOM, YCTAHOBJEHHHM B HUKHEe# UacTH TpOHKA »
BHyTpeHHe#t cTOpOHH. ['ONOBKA MOPWHA MMEET UeTHpe , UYT YHHBIX
YIAOTHAT eXBHBIX KOJAbLS ¢ OPOH30BHMM IIOfCKaMK Ha palouell  ro-
BEPXHOCTH. B HUXHEM YACTM TPOHKE DACMOJOREHH [Ba& MACHOCHEM-
HHX KOJbI2, KOTOpHE OQHOBPEMEHHO MNPenATCTBYWT MNPOTEKaHwlo BO3-
Jiyxa ¥3 pecuBepa ueped NpoLyBOUHHE OKHA B KapTep IBUraTeld.
[TopmHerpo# nasen niaasepuerc THNa M3rOTOBJEH M3 JEerupoBaHHOM
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CTaJ¥ ¥ YCTAHOBJEH B CTAJbHHX, 3&JMTHX CBMUHLIOBUCTON  OpoH3OM
BTYJKAX, 38NpecCOBaHHHX BO BCTaBKy nopmHA. [lopilHu OXJIaXIA0T -
CA MacjoM, MOCTyTNanmUM K3 BEpXHMX I'OJOBOK maTyHoB. [lepeTexka-
HYE Macjia B TOJOCTbh MEXNy BCTaBKO# M OQHUWMEM I'OJOBKM  MOPMHA
OCYMECTBAAETCA UEpe3 MyCTOTeNHR LUMIMHIPUUECKUH! MOJA3yH, MAOT-
HO NpUXaTH}# NPyXMHOE K BepxHe#l roJoBKe maTyHa. |

CeMMONOpHH pacnpenenuTeNbHu! Bajl PacCllONIOXeH B pasBaje
GJIOKOB LUMAMHIPOB M IMPUBOOUTCH BO BpameHue mecTepeHuaToy Ine-
penaueil 0T KOPMOBOI'O KOHIIA KOJEHuaroro Bana. Kyjraunne maiOu
(mo gBe Ha Kaxnyw napy LMIMHOPOB) BHIIOJHEHH M3 YyrJjepogucToh
cTanM, UMENT LEMEHTUPOBAHHYD Y 3aKaNeHHyD padouyw [IOBEPX-
HOCTb W HacaXeHH Ha Baj B I'OpAUEM COCTOAHMM Ha mMMOHKax. Me-
XaHW3M [IPpUBOLA BHIIYCKHHX KJalaHOB IIOMAMO paclpeneluTeNbHor o
Bajla BKJOUAET B Ce6f CTOMKM ¢ puuaramu (KOpoMHCJamu),  Tpa-
BEPCH C I'MOPOTOJKATENAMM U TOIKATENA CO MTAaHaMM.

BaouHut nBeHamIATUILTYHREPHH TOIMJIMBHHIA HACOC  BHCOKOI'O
nasneuus (THBJ]) ycraHoBNeH B pas3Bajie OBHraTels HaW  pachnpe-
NEeJUTEeJbHHM BaJIOM X MMEEeT B CBOEM Kopnyce cOGCTBEHHuMN Ky-
naukoBuft Basn. Dror THBJI - 30JOTHMKOBOI'O THIA C DEryJMpoBaHu-
eM Mojauyy TOIAMBA N0 Havajdy M KOHLY. TOIIMBO U3  pacxomHo
LUMCTEPHH NOCTyNaeT uepe3 ceruaThit PuabTp rpyloit OUMCTKM K
mecTEepeHHOMY TOIJMWBONOAKAUMBaOIEMY HACOCY PEBEPCHMBHOI'O THMIIA
(MMepmeMy nBa KOMILIEKT: BCACHBAOMMX M HarHETaATENbHHX KJjana-
HoB). llecTepHu Hacoca NMPUBOLATCA BO BpameHHe OT HOCOBOI'O
KOHI)a KoJeHuaToro Baja. OT TOnJaMBONOAKauMBawmMeEro Hacoca TOIM-
JMBO nogaerca nom pasaeHueM oxkoao 0,4-0,5 Mlla uepea BoRaOU-
Hut uabTp ToHkO# oumcTku K THBJ u pmanee nom BHCOKMM JaBje-
HYeM Kk QopCyHkaMm, YCTAHOBJEHHHM B IIEHTPE KaXNO} KpHNIKK  LM-
auHapa. POPCYHKM 3aKPHTOrO TUIA OTPEryJMpOBaHHW Ha JAaBleHHe
Hauaja nogbema WrJh, paBHoe 31,4 Mla. Pacrmimrenn  dopcyHox
UMERT M0 7 COmNOBHX OTBepcTuit gmamerpom 0,4 mM.

ArperaTn BO34YyXOCHAOXEHMA NMU3ENA PACHONIOKEHH Ha HOCOBOM
TOpLe ABHraTesifs U COCTOAT M3 OBYX CBOOOAHOBpamAOMUXCA Ia3o-
TypCoHarHeraresneit (no onHOMy Ha KammHit GJOK LIMAMHADPOB) W
IPUBOJHOI' D 00'BEMHOr0 HarHerarenis. ['asorypGoHarHerarenu (Typ-
Goxommpeccops) mMapku I2TK wucnoap3ynTca B KauecTBe neppoit
CTYNEeHM cXaTus BO3ayXa. BO34yX CXUMaAeTCs B LJEHTPOGEXHOM
KOMIIpECCOpEe, KOJECO KOTOpCTO NPHMBOAMTCA BO BpameHWe  OoceBoft
oOnHOCTyneHuaToit rasosoff TypCuHoil, paloTawmel 3a CUeT IHEpPruu
BHIYCKHEX [a30B Lu3end. [asH, oTpa6oTaBmMe B LUMTMHADAX KaX-
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poro G6JoOka mu3enda, NMONBOLATCH K TypOuHEe 1O NBYM BETBAM pas-
LENEHHOI'0 BHXJIOIIHOI'O KOJJEKTOpa. BepXxHAfA BeTBb COeNQUHEHa C
I-m, 2-M, 3-M umaumHopamy OJOKOB, & HUKHAA BETBb - C  4-M,
O-M u 6-M. B kauecTBe HarHerarens BTOPOR CTYNEHM CRaTuUA BO3-
IyXxa WMCNOJb3YeTCA NPUBONHONX peBepCUBHHt OOBbEMHHI? HarHeTaTenb
DPOTOPHOJOMACTHOro Tuna. Mexgy OByMA CTYIIEHAMM CEATUA DPACIIO-
JOXEH BO3fyxooxaamurensb. [IpMBomgHOit HeErHeraTeab UMEET BUHTO-
BHE TPEXJONacTHHE DPOTOPH, M3IOTOBJIEHHHE U3  alOMUHUEBOI'O
crjaBa. POTOpH MPUBOOATCA BO BpauleHWe uyepe3d OmHOCTyNEeHuaTh}
3y6uaThit MyJbTUILIMKATOD OT HOCOBOI'O XOKIA KOJEHYaToro  BaJa.
[lepepaua BrJOYaET B celA YNpPYyr'yw MECTEPHW, TOPCHUOHHHE BaJH ¥
YIPYT Y0 pe3uHoMeTaIMueckyw Mypry. [lng coxpaHeHUs TpefyeMmoro
HallpaBJeHUA MOTOKAa BO3Lyxa [PU pPEBEPCUPOBAHUM QU3ENA Ha BXO-
Ie ¥ BHXOHE MPUBOLHOI'C HarHeTaTelNs yCTaHOBJEHH 30JI0THUKH,
[IepeMemaeMue CepBOMOTOPaMH. |

MacnsiHag cucrtema nu3end ofecrneudBaeT rnogauvy Mmacia Kk Tpy-
MUMCA [IOBEPXHOCTAM, OXJakoeHue TPYUMUXCHA TMOBEpXHOCTeR, oxygax-
Aesve nopmHe#l aBurarend, patoTy I'UIpaBIVUECKON CHUCTEMH YNpaB-
JEHUA NU3eJIeM.,

’eBepCHUBHHE MacCHAHHNE HACOC WEeCTEePEHOUHOro Tuna uMmeer
HarHeTaTeJbHYw ¥ OTKaUMBAUYX CeKUUM, BHIIOJHEHHHE B  OOHOM
xoprnyce. Hacoc pacrosoxeH B HWKHE) WaCTH HOCOBOrO TOpLUA IBU-
raTenA ¥ NMPUBOOUTCH BO BpamleHMe OT YIIPpyroil wecTepHu IIpUBOJA
o6BEeMHOr0 Har'HeTaTens Bo3nyxa. HarHerarencHas cexuus Hacoca
38CACHBAET MACNO M3 LMCTEDHH ¥ IIONAET ero uepes ceTvaThit
bunpTp rpyGof OUMCTKM K TDYMMMCH [OBEPXHOCTAM OU3ead, B
UACTHOCTM, K KOPEHHHM MONmMMIIHMKAM KOoJNeHuaTor'o Bana, fajee 1o
CBEDPJEHUAM B BaJie - K MATYHHBIM [IOOUWWITHUKAM ¥ N0  OTBePCTUAM
BHOAb CTepKHe#l WaTYHOB -~ Ha CMa3Ky I'OJOBHHX INOQUMNHMKOB M Ha
oxnaxmnenue nopmHeft. OTkaumpapmeit cexuuel Hacoca macno 3alu-
paeTcA M3 TNojnoHa (BaHHH) KapTepa ABUraTelNs ¥ HalpaBifeTcs
uepes TEepMODPEryJATop U MAcHOOXJanuTeNb B LIMCTEPHY. B 3aBUCH-
MOCTH OT TEMIIEPaTypH Machia TEepMODPEerylfiTop MOKET [epenyckaTh
ero B UMCTEPHY MHUMO oxJanuTens. Ha uucTepHe YCTaHOBIEH LIEHT-
poGexHu?t GUALTP TOHKON OUMCTKM Macna, Uepes KOTOpPHH, NPOXOLUT
uacTh Maclna, I104aBaeMOro HarHeTaTelNbHOM cekluuel Hacoca.

OCucTeMma OXJaKIEeHWs NU3end BKJIOUaeT B ce0f KOHTyp Ipec-
HO# BONM, ITpegHasHaueHHHA N8 OXJaxIeHUs BTYJNOK W KpHIIEK UW-
JVHIP&, BHIIYCKHHX KOJJJEKTOPOB M I'a3oBHX TYpPOMH nBUraTend, ¥
KOHTYP 3200pTHO! BOmM, NpenHasHaueHHH! OJ8 OXJaXieHUA Ipomy-



I3
BOYHOIr'0 Bo3gyxa (B Bosmyxooxjamurene), MmMacaa (B MacjaooxXjaanu-
Tene) M mpecHo#t Bogwm (B BomAHOM oxnamurene). OnMHAKOBHE IO
yCTPO#CTBY LieHTpoOexHHe HacoChH 000MX KOHTYPOB YCTaHOBJIEHH
Ha HOCOBOM TOpIlle OBUI'aTeds M INPUBOASTCH B nefficTBue OT yIpy-
roff wecTepHU My NbTUIIIUKATOpPa OOBEMHOI'O HarHeTaTeas BO3gyXa.
PanuanibHye JIONATKY KOJNEC ¥ KOHCTDYKIWMS KOPIYCOB OGECNeunBaioT
OJMHAKOBYl PafOTy HACOCOB MNpyu JGOM HaNpaBJEHUM BpAWEHMS KO-
jec. 3aMKHYTH? KOHTYp MNpecHO# BOAH CONEPXAT TEpPMOPEryJaAaToOp,
KOTOpHt B 32BMCUMOCTM OT TEMIEpPATYPH BXOgAmWe# U3 nu3ensd
BOIH HanpapiafAeT ee Ju00 B BOLO-BOLAHO! OXJaamuTenb, JUOO0 MUMO
OXJIQOUTENf K Hacocy.

[lyck nusens NMPOU3BOLMUTCH CKRATHM BO3INYXOM Mnoj JAaBiIEHHUEM
okono 3-4 Mla. [lyckoBhe KJjanaHH YCTAHOBJEHH TOJbKO Ha MEeCTH
uuIKuHapax asurarens (Ha uManHapax OJa0oka IJIaBHHX MaTyHOB) .
BosgyxopacnpeneauTesb cBA3aH C KyJaukoBuM BajoM THB].

PeBepcuBHOE yCTpPO#CTBO I'MOpPONHEBMATUUYECKOI'O THUMAa pacro-
JIOKEHO Ha KOpPMOBOM TOpLie Au3eNfd. ITO YCTPORCTBO MO3BOJAET
nepeMemaTh pacrpeneauTeabHut BaJl, Bajl BO3LYXOpaclpenejuTess,
Bay THBL ¥ 30J0THUKM NPUBORHOI'O HArHETATENs BO3OyXa U3 I0JOo-
XEHUA, COOTBETCTBybmero padore musend Ha xonm "srnepen", B no-
JOXEHUe, COOTBeTcTBypmee pa6oTe Ha xom "Haslan", wiaM  Haobo-
por. Takoe nepememeHue OCyWECTBIAETCA [OBOPOTOM Bajla BO3ay-
xopacnpeneaurena v HTBJ Ha yroa 60° OTHOCHTENLHO KOJNEHUYATOr O
BaJia QMU3ead B HanpaBleiM MX MNpefHOymero BpameHus M pacrpe-
NeNUTENbHOTO Basa Ha yron 36° MpoTMB HanpaBReHMS ero  NpemH-
Iytero BpameHus.

(locT ympaBneHuMAs OuCCIM YCTAHOBJNEH Ha ero KOPMOBOM TOp-
ue. MexaHu3M nocra (mOTypBan M cekTop ympaBiaeHus peftkamy THBL)
ofecrneunBaeT HEOOXOOUMYW MOCHENOBATEAbHOCTS U CONJNACOBAHHOCTD
IyCKa, OCTAHOBKM M DEBEPCUPOBAHMA, a TakXe JaeT BO3MOXHOCTbH
M3MEHATb YacTOTy BpameHus nu3eNd BO BCEM paloueM Quana3ole M
NMPOM3BOIUTH 3KCTPEHHYK ' OCTAHOBKY NBUIaTEeAs.

Ha gusene ycTaHOBAEH BCEpPEXUMHHIt M30APOMHHI®  peryjasTop
YacTOTH BpamWeHMs !IEHTPOOEKHOIO TUMAa C MACJAFHHM CEepBOMOTOPOM
M cofcTBeHHOM MacnifaHol cucTemoft. PeryasTop aBTOMATHUECKM IOMO-
NEPR¥BAST 3aaH4y® YacTOTy BpamMSHMUSs KOJEeHUaToro Baja, U3Me-
HAf [Iogauy TOIJIUBA B LIMJAMHIOPH B COOTBETCTBMM C  M3MEHEHHEM
Harpy3ky. V3MeHeHue YacTOTH BpamCHUR NMPOU3BOAMUTCS IIOCPENCT-
BOM M3MEHEeHKA 3aTAXKM NPYy=UHE perynsropa. l3MeHeHue mnopauu
TOMJIMBA B TMNMHOPH TIPOM3BOLUTCH 3a CUET MEpEMEemeHuA peek
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THBJ[l cepBoMOTOpOM peryafropa. PeryasaTtop pacnojoxeH B - HOCO-
BOJt yacT pasBaia UWIMHODPOB OBArarens U NPUBOLMTCA BO Bpame-
HUEe OT pacrnpefeNuTeNbHOro BaJja.

[Ipy yBesyueHuM UacTOTH BpalleHUS LM3EJA BHlIE MAKCHUMAJbHO
nonyctumot (87C +I0 ML) cpafaTHBaeT TNpepedbHHt peryaaTop,
BuBOnAmMi pefxu THDBL Ha HyneByo nopauy # ocTaHaBnuBanmut
neurarens. llpemenbHuit perysnAaTop ycTaHOBJIEH B KOPMOBO# UacTu
pasBase LMAMHIPOB, HaN perepcupynwmuM ycrpoitcrsom. [lyck nuse-
J7 BO3MOXKEH TOJBbKO IIOCJE B3BOjA phuyara NnpenejbHoro - peryig-
TOpA.

3.2. OCHOBHHE TEXHUUECKUE naﬁﬂue nusena 40]M

Inzeny 4CM npepHa3HaueH K yCTaAHOBKE Ha cynax nns pabo-
TH Ha I'pelHoit BMHT.

B na6oparopun [IBC MTY yCTaHOBﬂeH nu3enb nMpaBoit  Momesn
(konmeHuaTH#! Bas npu pafoTe ABUraTesNs Ha xopn "Bnepen" Bpama-
eTCA [0 YacoBOit .CTpesKe, ecJU CMOTPETh Ha OU3eNb CO CTOPOHH
¢naHIa 0T6Opa MOWHOCTH).

UKCHIO LMIMHODPOB JMBENA oereeceescavacances 12

LAGMETD LIMIUHAPE eeeeecoesccnase sx s naswian B MM

Xon TOPmHA IJIABHOIO MATYHA eseescccscsssose 300 MM

Xom TMOPWHA NPULENHOIO WATYHA seeescescesss  304,3 MM

HoMMHENbHAA UACTOTA BPAMEHMS soeresscscasas 700 MUH

HoMuHanbHas MOWHOCTB NP HOMMHanbHOM wac- 1618 kBr
TOTE BPAMEHMUA «veeecrocnsssnssncsssscensse (RR00 1.C.)

MakcuManbHas YACTOTA BPAMEHMA «oveveesseess 780 MUH

MakcumasbHas MOWMHOCTHL NpU MakcuMmanbHol uac- 1839 kBr
TOTS BPAMEHNA o eveecevosasssnconsaasssnnns (2500 n.c.)

Cpepnee af@dexTBHOE naBieHHUE:

H8 HOMMHAJNBHON MOWHOCTY eeoceessccs 0 866 Mlla
o 8.83 xrc/cM23

H8 MAKCHUMBNBHOA MOMHOCTHY eesescecse O 952 Mla
- 9,70 ch/cmz)

CpenHAs CKOPOCTH NOPMHAS
MPH HOMMHANBHOM UACTOTE BPAMEHUA ...... 7,5 M/C
NpY MAKCUMAJNBHOR UYACTOTE BDANEHHMA ..... 7,8 M/c

MuruManbHas yeroftumBas uacrora BpameHus 1t
mpK paboTe NO BUHTOBOM XapaKTEPUCTHKE .... 300 MuH
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= 46° no (mocne) HMT..

IS

Macca:
OW3ENA C HABEMEHHHMM BCIIOMOraTeNbHHMU ar- '
perartamy 0e3 BOOH M MACH8 eececescccccces 9750 Kr
BONM B DMU3GHAL wusseecosrasnsonenocsbhoreas I150: . mr
MACHA B DUBENEL scecssnsscsispvscosbossoncs 160 «kr
[abGapuTh:
NANHA ecsoesoovsccassscnrvscsaseshapecscsns 3725 MM
MUPHHE oevecvossssnnoncnscssscsosncscssss I730 MM
BHCOTE dennssons sy essssaeanbessgs soaseeysss QI9C MM

'3.3. %a3d rasopacnpefeseHus XONOQHOro AU3eNd

L}

Havano owxpu'_ruf'{,ahmyqu 'KTANaHOB Pogi = 90° Ao HMT.

KoHell 3aKpHTHE BHIIYCKHHX Kpanaﬂos_q%6k=,52° nocxe . HMT.
Hauano oTKpuTHA (KOHel 38KPHTA) NMPOLYBOWHHX OKOH ( = $y0=

0

3.4. KoHTposnbHwe rnokasareny paGoTH Au3ens
Ha HOMWHAaJNbHO! -MOWHOCTH

TeMrepaTypa BHIIYCKHHX 'a30B MO OTAENbHHM M-

JIMHIPAM HE BHIIE +eeveiosoccasnonossnssssnss . 793 K (520°C)

Pa3HoCTb TeMmepaTyp raroB 10 OTHENbHHM  LU-
nlﬂmpaM He 50”88 ‘.'...........'............. IOOH

TeunepaTypa oxJaxnanue# BOL: ~
Ha BHIXONE M3 IOU3EJAF HE BHUE eeeveseenns .. 358 K (85°¢C)
HA BXONE B OU7STb HE HUKE vouveevwvnn.. 333 K (60°C)
TeMmiepaTypa UMPKyJdAMOHHOIO Macha:
HA BHXOAS U3 AUOENF HE Bl ............. 358 K (85°C)
"Ha BXOHOS'B AM3eJ]Jb HE HUKE eeveeeeneve.... SIB K (45°C)

llakcumasbHO® HaBi€HME -Ta30B B !WIMHApaX P 10,8 Mlla -
‘He Bme 0--?ooooicoq--’oo-ooooooovoco.-ooo.o. (IIO KPC/CMZ)

Pa3HOCTh MakCcUMaJIbHEX LaBlCHURA-P, 1m0 ITpenb- C,78 Mila
HEM IIATMHIOPAM HS COMEE veveevenaronennn A ¢ - - M)

LABJISHUE Macna Ha cMalky nommunHukoB koaeH- 0,42 Mila
YATOr'D BANA HE HUEE eeveceosscsssocccsecsnes (4,3 xrc/cmz)

JaBneHue npopyBouHoro sosayxa (u3surounoe) 0,I Mla
ST L s R RN rENG URGHELST o il 4 K (RR0 ch/cmz)
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JlaBneHue BHITYCKHHX 'a30B Ha BHXONE U3 0,0I6 Mla
TYPOOKOMIPECCOPOB HE BHIE o vsosevnane (120 wm PT.CT)
YoenvHuit afdexTuBHHIt pacxom TomauBa 238 P/?BT-H
OKO”O P S 2 9 " 2 9 PO O O S 8 e 0@ O PP S PSSP e e s a (I'?Spﬂ.c.q"
YnenvHuit sdPexTupHHt pacxonm — BO3LyXa 7,89 xr/xBr.u
ORO”O e @ & 0 & & 8 T 9 5 & > P S O S 8 O SR D S e S e e é’B Kp/ﬁ.c.ql‘

4, SHCIIEPMMEHTAJBHAA YCTAHOBHA

CxeMa B3KCIEpUMEHTANbHOM YCTaHOBKM  TpENCTaBiEHA Ha
puc.4.1 (Bxaeftka), rpe puMckuMM 1mdpamy 0603HAUEHO  OCHOBHOE
o00pyLOBaHKE CTeHpa, & apabckuMu nudpamd - HOMEpa TOUeK U3~
MEPEeHHA B COOTBETCTBUM C IPOTOKOJOM MCHHTEHHUR ILU3eNA 40IM
(cM. Tabn.6.1 Ha BrAeike).

N BHIIONMHEHHWA TENNOTEXHWUECKMX WCINTAHUA Ou3eNs CTeHN
0GOpYMOBAH CHELYDUMMM NMPUOOpaMy ¥ YCTpORCT BamM.

Muppasnnueckutt Topmos Tuna J-149 (XlI) ofecneuuBaer Ha-
FPY3KY OBUIATENS ¥ MIMEPEHME KDYTAWMEr0 MOMEHTA Ha KOJEeHUaTOM
Bayy. [logaua BOZH B IM'MOPOTOPMO3 OCYMECTBIASETCHA HE U3  BONLO-
IIPOBONHONK CeTH, B KOTOPO# BO3MOXHH CYUWECTBEHHHE KOJeOaHUA IAB-
JIEHUS BOOM, & Y3 LUMCTEPHH nocTosHHoro yposHs (XXU). [ns wua-
MEHEHMA Harpys3ku cayxuT kiaanad (XXX).

Topuoswe pacxomoMephue auadparwve (XIY a,6), ycraHoBIeH-
HHE Ha BXOHNE BO3IyXa B KaxmHit U3 IByX rasorypboHarserareneit
auzens (I a,6), MpemHA3HAUEHH IJA W3MEPEHWS KOJNWYECTBA BO3-
yxa, MocTynapmero B ABUCATENb.

Becu BII-25 (X¥Y) nospoaswT M3MEPUTH KOJWUECTBO TONAMBA,
noTpedaseMoro nuaeseM B SOMHMLY BpeMeHH. OTKJINUEHME nBUrare-
ns or pacxomHof#t umcrepHn (XXIY) u nepesop TONJNUBONOnAanEH
CHCTEeMH Ha [MUTaHWE M3 EMKOCTH, CTOSAUWER Ha Becax, OCymecTBIfA-.
ercHa nByMA TpexxomoswMu kpaHamu (XYI a,0). CrenyeT - nOMHUTSH,
yTo nepexmoueHue kpaHos (VI a,6) nOMKHO BRIIONHATBCA OHCTPO
¥ UeTKO, NpUUYEM BO BDEMA M3MEDEHUs pacxopna KpaH (X¥I a)
LomkeH ofecrneumBaTh NPUEM TONNMBA TOJNLBKO M3 E€MKOCTH, Ha Be-
cax, a kpad (X¥YI 6) - soappar Bcerc uaCGHTOUHOr'O TONJNABE U3
THBI (XX¥I) B emxocTh Ha Becax. Cpasy nocje OKOHUGHUS U3Me-
perusa kpar (XVI a) nepexmouaercs Ha NMUTaHUE OU3ENA  TONJAUBOM
u3 pacxomHo# umucrepHn (XXIV), a xpan (XVI 6) nepexmouaercs
Ha BO2BpaT M3OHTOUHOro TonaMBa B 1McTepHy (XXIY) TOJBKO
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rMocJe 3aMOJHEHWA [0 OnpemeNeHHO# OTMETKH eMKOCTH Ha  Becax.
BpeMsa pacxofoBaHMs ONpPEeNeSeHHOro 380aHHOI'O KOJWYECTBA TOILIU-
Ba (HaBecKM TomnausBa) uaMmepaeTcAa cekynmomepom (XVII a) ¢ Tou-
Hoereo mo O,I c.

MepHas uucrepHa (XYI) u 3anopHuft kianad 3a Heft  cay=ar
IJA onpepeneHus O0BEeMHHM crnocoSoM pacxona 3a0opTHo# BOJIH
Ha OXJaXIeHME NBUraTesd. BpeMs 3aloNHeHVs LMCTEepHH Bopoft, BH-
xonsme M3 KOHTypa 3a00pTHOM BOOH AM3edd, U3MEpPAETCA  Cce-
kyHnomepom (XVII 6) ¢ rounocTeb go 0,I c.

Mepuaa umcrepna (XIX) u cexyHmomep (XVII B) NO3BOJRADT
M3MEPUTh OOBEMHHII NPOTOK Macja uepes3 ABUraTexdb.

dnexTponHesMaTHueckult umHauxarop pasmenua MAM-2 (XX) ¢
MEMOpPAHHHM OfHOKOHTAKTHHM JATUMKOM, YCTEHOBNEHHHM H& [MEeCTCM
IJIaBHOM IIANMHApe nu3end, u ormerumkom BMT Ha oSome MydTH npen-
Ha3HAUEH OJS CHATUS CTPOOOCKOINMUECKUX pa3BEepPHYTHX MHIMKATOP-
HHX auarpamM. MHOMKATODHHE OUArPaMMH [103BOJADT OINPEeneNuTh
CpefHee MHIWKATOPHOE NABNEHHE P, , OUEHUTH BENWUMHY Mexa-
muueckoro HIlJl nusens Ha ucchrenyemMoM pemuMe PACOTH, INOJYUHTH
JNaHHHE O OpYr'MX MoKa3aTeNdxX. XapaKTepusyouMx npouecc B Uu-
AVHIPE: O BEJUUMHE NABNSHUSA CXATHUA F% , O MAK CHMAJTLHOM
LABJIEHUH CTOpaHuf p, , 00 yriae Hauana I'OPEHMA TOMUMBE @ . B
rpenycax In.k.s. po BMT, CKOpPOCTM MOBHMEHMs NABIEHHA Ap/bg w
T.0.

Jndteperumanpine U -0OpA3HHWE MAHOMETDH  MCIIOAB3YDTCH
IJS i Cnekls [epenanoB LaBleHUS B PACXONOMEDHHX nuadparmax
8, U, DalpexeHus Ha BXoje B rasorypbonarnerarenu 10, II, ne-
pPEn&le IaBJEeHMA B Bo3gyxooxJanurene 15, NPOTHMBOZABNEHHMs  3a
racoscMy TypOuHamu OO, paspexXeHus 3 Kaprepe ausexns 98.

CTpesoYHHEe MaHOMETpPH BHCOKOI'O KJacC8 TOWHOCTHM [PUMEHEHH
L5 WSMCpEHVA AaBigHMM BO3fyxa 3a ras’oryploHarHerarenamu 12,
I3, ©= pecuBepe gsuraTens 14 u naBneHufl ra3a B BHXJAOMHHX KOJ-
JEKTOpax nepepn rasosuMM TypOuHamu 42, 43, 53, HM4.

C moMomsio TepMmomap M ABYX HoTeHumMoMerpoB MKI-50M  uame-
PFOTCS TeMilepaTypH BHXJOMHHX Ia30B’ 3a KaxIHM U3  ABEHanUaTH
uuanHapoB 33-38, 44-49, B BHXJONHHX KOJJEKTOpax nepesn Iraso-
Bul TypOuHamu 39, 4C, 350, 5I u 32 razopumu TypSubamm 41, 52.

TePMOMapH BHCOKOJ TOUHOCTY, COSNMHGHHHE C BJEKTPOHHHM
apromatyueckuM noredHumomMerpom 3I-C2 M3, npumensoTcs gas aB-
TOMATUUECKO! perucTpalyu Ha JeHTe CaMomuUclia CAENymUX TeMmie-
paTyp: BO3LyXa nepen TypSoHardHerarenamy 16, Bo3gyxa 3a Typ-
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Gonarxerareaamu 17, I8, Bo3gyxa nocae soamyxooxaanurens 19,
BO3ayxa B pecuBepe asuratrens 20, npecHo#t Bouw Ha BXOome B
nBurarens 27, npecHoft BOOH Ha BHXOHE M3 nBMrarens 28, s3a-
GopTHOR BOXH HA BXOHE B BO3AYXOOXJaauTenb 23, 3a00pTHOR BOMM
H& BXOme B MacjooxynauuTens 24, 3a00pTHO# BOOW H& BXOJEe B BO-
LO-BONAHOM oxJanurenb 25, 3a60pTHOR BONH HA& BHXONE U3 CHCTE-
MN oxyaxneHusa 26, macna Ha Bxone B nmurartexs 3[, wMacna Ha
BEXOfE K3 nBurarens 32.

HexoHTaxTHHE M3MepuredbHHe ycrpoltcrea 29, 30 B couera-
HHH C BASKTPOHHO-CYETHHM YacToToMepoM Y3-33 1o3soaswT OInpe-
NEeJUTh YKCHO O06OpPOTOB POTOPOB CBOGOMHOBpAMADMMXCH TYpPOOHAr -
HeTareneHl.

bBaposerp (XXI) u Tepmomerp (XXII) cayxarT nAR ONpeneNeHUN
NapaMeTpoB OKkpyxavme# cpejm.

liraTHre DHCTAHUKMOHHME KOHTDPOJNbHHE NPHOOPH, pPACMNONOREH-
HHe HA npubopHoM mure asurarensn 60, NO3BOJAANT OLEHHUTH TeMie-
PaTYPH NpecHO# BOIM HA BXOHLE M BHXONE CHCTEMMW OXJAXT CHKA,
IaBNEHUA ¥ TEeMIepATYPN MACXA HA BXOjEe M BHXONE CUCTEMM CMA3KH.

QoToanexTpuueckuit NATUMK MMITYALCOB 59 ¥ 3AEKTPOHHO-CYET-
Huit wacroromep Y3-33 caAymaT AR TOUHOIO M3MEpDEHHs uucxa 000-
POTOB KOJMEGHUATOrO BAJNA ¥ NPUMEHADTCH B NONONHEHHE K MTATHOMY
raxoMerpy I asurarexns rtuna THMC-I000, ycraHOBJNeHHOMYy HA JH-—
sese B paloHe NMOCTA yTpasieHHA,

5. BHHTOBAA XAPAKTEPUCTUHA IBMI'ATEISA

[log BMHTOBOK XApAXTEPMCTUKOM nBMUraTens NOHMMAETCA  cle-
AYyDMAA 38BMCKMOCTHL Mexny s@dexTuBHOR MOmMHOCTBH M UACTOTOR
BPAIMEHUA BANA NBHIATENHA

NQ=CH",

rape C -~ nocrosHuwit xosddPuuuenT, onpepesseMuit No NpUBENEH-
HOK dopMyse npH NOJCTAHOBKE B Hee 3HaueHuit HOMKHAJIBHOR  MOmM~—
HOCTH ¥ UYACTOTH BDAMEHHA LBUCATeNA. “

SH&s HOMMHANbHYD MOmHOCTb M vacTOoTy musens 40IM ( N, =
= [6I8 kBr ¥ n = 780 uuH'I), HEeTPYIOHO MOACYHTATH AXR JOGOro
MPOMERYTOUHOMO 3HAUEHUA MOMHOCTH COOTBETCTBYyDmEe IHAYEHKE
WACTOTH BPAMEHHA. YUXTHBAA CBA3bL MEKLY MONHOCTBHD M - I0K&3a-
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HUAMM Iuppamauyeckoro ropmo3a (cs. n.7.1.I1), moxHO HalitTu 3HA-
UEHHUS HArpY3KM Ha TopMo3de P ana kaxmoro HCCELyeMoro pe-

XUM& paCoTH aBurarens. Pe3yiabTaThH TAKOr'O pacuera MR CeMA
3HaueHuft mMomHocru (IO, 20, 40, 60, 80, I00 u II3,5% No) na-
HH B Tabn.D0.1. [Ip¥ BHIIOJHEHMM KCIMHTAHMUA 10 JAHHHM 3To# Talb-
JULI yCTaHABAMBADTCA TpefyeMmue pexuMu paloTH ABMrarens, IpU-
YeM HEeOOXOLMMAA YACTOTa BPAMEHWA AOCTUI'AETCA WIMEHEHHeM He-
TAKEHUA NPYXUHH peryasatropa (M3MEHeHMeM I1ofayy TOIIUBA B LU~
JUHOPH ), & COOTBETCTBYDMAS HArpy3ka yCTaHaBIUBAETCH nyTeM
U3MEHEHUA MNPOTOK& BOAH uUepe3 I'MIpPOTOPMO3. YCTAHOBKA YACTOTH
BPaMEHUA M Harpys3KyM ABMraTeNs OJA Kaxnoro pexuMa JOJXHA Npo-
U3BOOUTHCA C MAKCHMAJNIbHON TMATEJBHOCTBD ¥ TOYHOCTHD OJA IMO-

JYYEHUA TOUEK MMEHHO BMHTOBOM XapaKTEepPUCTHKM.

Ta6auua 5.1
BuHTOBas xapaxkTepucTura muaens 40IM
Home -1 | Q__
penmga N, , % N, KBt n, MMH P_, xrc
I I0 I61,8 348 223
2 20 23,6 439 354
3 40 647,2 553 562
4 60 970,8 633 737
o 80 1294,4 696 893
6 100 1618,1 750 1036
7 113,5 1838, 7 780 II3I
- Pganyuponxa WEANH F¥IPOTOPMO3a BHIIONHEHA B  ENUHU-
Hax MKPC ° '
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6. IIOPHNCK IMPOBENEHWA HMCIHTAHUA

JIO HaGaNa HArpYXKEHHMA NBMIATENb IPOIDEeBAeTCH HE XOADCTOM
xopy B TeueHne 30-40 MuH (B ILBHCHMMOCTM 0T BPEMEHK ropa) o
CTACHAKSALMK 3HAVEHWR Temneparyp Macna u pomd. [lepen Hawenou
WCIIHTAHME NpenopaBaTEedb pacnpenenger CTVIEHTOB IIo padounu
MecTaM XA PUIIOXHEHUS CHASRYBEMX Oneparidh:

I) perucrpauuy OpUragupoM NOKA3AFWE IMOPOTOPMO3&, KOHT-
pONS W ynpasaeHus padorolt; '

2) M3MEpeHMA YACTOTH BPAMEHWHA XONEHUaTOr0 BAJA NBHIATC-
A7 ® POTOPOB TypOOHArHerarenefl;

3) MHOMUMDOBSHHMA IBUIATERAH:

4) VIBMEpEeHMA DACXONA TOMNIHBE;

5) M3MepeHMA pacxona 3a00DPTHCOE BORHS
5) paforw Ha camonwuene AI;

7] MBMEpPeHMA NABJICGHME BO3NVXA ¥ TA30BS
1) AIMEDEHHA TeMIIELaTyD BMXJIONHHX I'&30B;
9) DefeHMs TpoOTOXONA MCemMMTaHME ¥ noncueTa BemwuwH N

i Qe

Mende Iporpesa ABKPATEAR A0 HOMUHANLHEX TSMNEpDATYD Mac-
FR W BOUM VCTRAHABNMBAGTCA repen#® uccaenyemuii pemum patoTH.4Ye-
pe3 5-10 w#i nocae YCTAHOBXKA TpeOyeMol YaCTOTH 2DameHUN #
HAI'DYSKYM NBMIST24b [IPHXCAMT B YCTAHOBHEIIEECH TENAOBOE CO-
CTOSHHME HA [&:iH0M PENMME, O UeN CBHAETENbLCTBYET CTAaCUIM3ALMA
TeMnepaTYD, orMeuaewmsx Ha aenre INM-00 M3,

[lpw yoraHOBMBmEMCH TENOBOM COCTORHWH ABMIATENA [IPOU3-
BORATCH MSMEDEHMS BCEX DEIMMCTDMDYEOMHX IPH KCINTAHKK BEJIWUKH.
BCe CTYyneHTH HAUMHADT WOMEDEHHA ONHOBPEeMEeHHO, &0 CHIHAXY
OpuMramMpa. CHATHE ¢ NPUOOPOB NOKASAHMA 3AIMCHBAOTCH  KAXIHM
HafxmnaTenck B CBO® UEPHOBOH MPOTOKON, M IO 3ABEDHEHHK U3Me-

DeHWt pesyNbTaTH Cpasy &e coolmanTCA BefymeMy oOmuit NMpoTOKOM . ‘n
uenwranult peuraressn, Ofpasen ofmero IpOTOKONE MCHHTAHKA 1BH-
rarexr 40[M man » ra0n.6.1 Ha Braeitke. Homepa rpad = oOmewm ﬂ

IPOTOKONE MCNHTAHME COOTBETCTBYDT HOMEpaM MeCT W3MepeHuit Ha \
aeuratene. [locne TOro xax BCEe PEruCTPUPYEMHE BEAWYMHH IIA BH-
HOI'O pPEeXMMa BHEeCeHH B o0mMM NPOoTOKON, OpUragKp naeT CHIHAN K
NOBTOPHEM (KOHTPOINbLHEM) W3MEDEHHAM Ha TOM me pexuMe  paboTw
IHSERs.

lpa M3MEpEeHUR HA ONHOM DEeXMME IeJapTcs C UeNbld HCKIue-
HUA cryuahtux ommuOox. 10 ONOHWAHWHM KOHTPOJNbLHMX H3MEpeHuR ¥
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BHECEHMK X DPesynbTarcl B o0mMHE NMPOTOKOX ABUTATERL  NepeBo-
AMTCR H& CHenyvmw ﬁ@ﬁvﬁa Ha HoBOM pemuMe xom paloTH NOBTO-
pACTCH. TaKMM O0pa30M, B DPE3VILTATE WCINTAHMR IBMPATENH  HA
mecTy pemmmax (N, = (I0-I00)% N, ..) npoussonurca npeHanuath

Wi
M3MEPEHWR BEIWUHH, FHOCHMHEY = ‘fwmﬁ TROTOKON.
LOLJKHEUK [IDOTCOKROHE, COPHE TOMHMO wiu?ﬁ%Tﬂ*ﬁ? AEMC
& L v
i AT U A ST EEEh P ‘r"‘ 5 Bt BPY R ~ I B e " . WA K~ s
pﬁ’HWF{ BHOCATCH ?75.5‘:'5. MM CTYI2HTC 2, Vus TRORB&G MY o malore

NONUMKBRETCH B KYpH&! 3kcnayarauum nuasesa 40[M  u xpawurss ua
kabenpe [BC w AV,

L8 00paCoTKM PesyAhTATOB UCNHTAHUA LBUPATENS CTVhEeHTY
HONKHE KMMEeTEk CACSIYDEKE HOXOUHWE Marepuans

I) xonyw o0merc [poToKoJa MCIINTAHUAS

&) VHOMKATOPHHE nuarpamst (I2 mr.):

3) JNeHTY SBTOMATHUECKOrO DEIMCTDATOPa TEMIEPATYD BOSAY=~
xa, BopH # macxa (I3 Touex 2aMepOB HA JIeHTe NOTeHUMOMEeTDa ) .

[Ipn pacumdposge A&nucCH TEMIEDATYD CAELYyeT WMeTh B  Bu-
LY, 4TO HOMEpa Touex Ha jgeHre camonMcua ¢ I ne I3 coorsercr-
BYOT CHACHYDIRUM HOMEDAM H3MeDeHWwll N0 CXeMe YCTAaHOBKH {cM,
puc.4.l #a sunefixe):

I - I6 - rewieparypa Bospyxa nepen TH;

< - 17 - TeMiIEparTypa 2osinyxae nocsae TH npasoro OA0ras

o = 19 - TeMnepaTyps BO3NYX& [OChe OXJaNUTeAA;

4 - 20 - TeMieparypd BO3QyXa B pPecHUBeDe;

O = 27 - Temieparype NpecHoR BOXH HA BEXOLE B UBHIaTeNh)

6 - 28 ~ remneparTypa rpecHoff < BOONW H& BHXORNE U3 JBH-

rareas;
7 - 23 - TemneparTypa 3a00pTHOR BOHM HA BXOJE B CHCTEMY:
8 - 24 ~ rTemneparypa 3a0opTHOM BOJH H& BXOJE B MACHO-

OXNBRUTEND | -
9 - 25 - Temmneparypa 3al0pTHOW BOAH Ha BXOIEe B BORO-
OXNANUTENRD
[0=26 - remneparypa 3aCOpTHOM BOAH HA BHXOJE M3 CHC~

TEMb § ;
Ii-31 - Temnepamypa.uacna Ha BXOJNE B JBHrareib;
I2 - 32 - reMmepaTypa Macia Ha BHXONE W3 JBUIaTels;
[3- I8 - remneparypa Bosgyxa nocie TH nesoro Onoka.
OrcuyeT TeMlIepaTyp BefeTcHs OT AeBOro Kpas JUarpamMMu.
Macmral TeMreparTyp onpejeigercs ciaeiyomuMm o0pasoM: A
BCEX TOUEK nuarpamm, Kpome 2 U 13, naiHas MUPUHE JMarpaMM Co-

¢
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orsercrByer 100°C; mas Touer 2 ¥ I3 (Homepa uamepeHuit 17 o

I8) mupuHa puarpamvs paBHa 200°C.

7. METOMKA OEPABOTKM PE3YJLTATOB WCIHTAHMA

7.1. PacuerHne $opMynn. IPPEeKTUBHHE NMOKA3ATENM

7.1.1. 3pdekrurraa momHocTb aBurarens (kBr)

-3
e=KTanT~2'Og16‘1D PTnTa

rpe K. = 2,0816-10"3 - NOCTOSHHAA TUAPaABIWUECKOr'O0  TOpPMO3&;
F}. - Harpyska Mo mKaje I'MOpoTOpMO3a, Krc; N .= N - YacTora
BpameHus poTopa I'UIpoTOpMO3a, paBHAd YacTOTe BpalleHUs KOJeH-
YaToro sana Ou3ens, MHUH .

llocToAHHas K. OLIEHMBAETCH B MPOLIECCE TapUPOBAHMA WNKa-
Ju TOpMo3a. Ee 3HaueHHe 3aBUCHUT OT BENWUMHH [Jeya pHyara Ta-
PHPOBOYHOI'O YCTpPOHCTBA 'L1. U omnmpeneasercA U3 U3BECTHOR B3av-
MOCBA3M MOMHOCTH, MOMEHT& W UacCTOTH BpameHusa Baja (kBr):
C2al Pin 1073 Mon 107

= )

¢ 60 g,5H93

rae PT - Harpyaka (cuna), Hj 11,- nieyo pwuara, M; M._ =
= P L. - MoveHT Ha Bany, H-m.

I'unpaBaMyeckuft TOPMO3 BKCIEPUMEHTANbHOR YCTAHOBKM C JOU-
senem 40IM TapupoBasCcs YCTPORCTBOM C MAEYOM pHuyara .=
= 2,027 M. llkana TopMo3a OTrpamyupoBaHa B Krc. C y4eToM To-

ro, uro I krc = 9,8067 Hu P_ = 9,8067P_ , nomyumm (kBr)
~ 8,8067-2,027-107
€ 95493

N

ot
N DT n,=2081610 "P_n_.

7.1.2. Cpenuee 3d¢derTusHoe pabaenue (Mla)
» Ne P : =5

Pe-O,'-lOH v =0,835-10 pT :

QopMyrna noJyueHa B pe3yJbTaTe MOACTAHOBKM HNAHHHX NU3ENd

- 40'M B oOmee supaxenue (Mla)

Ne

Pe = HKH'DQSLHZ.

D L e | S
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7.1.3. Kpyrsmu#t momeHT Ha Basy nsurarensa (Hew)

MK

Ne
o= M, =8543,3 — ={3,878 P_.

7.1.4. Yacomoit pacxon rTonmusa (kr/u)
~ AG; - 3600

= ’
4 AT .

roe AGT- HaBecka TOMJuBa, T.€. 3apaHee 3anaHHAA Macca TOIUIH-

Ba (KI'), BPEMR pPACXOJOBaHHMA KOTOPOR usMepseTcsd AT - BpeMs

pacxomosakua AG_ (xkr) Tonamea, cC.

TelsDs llumoéaa nomaya TOMJMBA B OOMH UMamHnp (r/uuxs)
GT-1000
1”50 Lnz

G
={ 3889 —- .
=

7.1.6. Ynenbuutt sddexrusHut pacxon ronausa (r/xBr.u)
e
"
Qe= T {000.
Ne

7.1.7. SfPexrusuuit KIJl neurarens
3600 B4,295
%e 10"3QH Te

rne QH.-.-. 42707 - HU3mWas TenjaoTa CrOpaHUA TOMAMBA  CpEegHero
cocrasa, kIx/Kr. ‘

7.1.8. Pacxon Bo3nyxa (kr/u):
- rasoryplcoHarHerarenaeM npaporo 6J0Ka NWIMHIPOB

6g,= 299,0VAN, 0y 3
- ras3oTyploHarHeTaTeneM NeBoro O6JoKa LMIUHIPCH

Me™

o —————————  E——

Gy, =300,15VANR, 0y
- CYMMapHHf Ha I BKIraTreib

GBZ Gﬁn + G{’m g

roe Ah o u Ah,\ - TepenanH NABJEHWA B PACXONOMEpHHX Iuafppar-
Max TypOoHarHerarene#t npasoro ¥ Jeporo OGJIOKOB UWIMHEPOB CO-
OTBETCTBEHHO, M3MepAeMHe BOAAHHMM nuddepeHuMabHEMY MaHOMeT-

paMM, MM BOJL.CT.} 5)

= z - JIOTHOCTDH BO3MAVXa Nepeun To
b 287.T, O YRR TR TR
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IOBHMK pacXojoMepHuMu auadparuany, ke /M0, npudeM P - KaBJe-
HUe oxpywapme# cpemu, [la; T, - Temneparypa okpymeomek cpe-
md, K: R = 287 -~ rasoBas nocroaAHHas, Is/kr-H. -

Ecan pnaBneHue oxpyxapme# Cpelb U3MEPEHO B ERUHMIAX, OT-
JWUHEX OT Nnackane#, TO YUWTHBADTCA CJAENYDUUE COOTHOMEHUA enU-
HHL] N

I kre/eM = 9,8067-10% Ia;

I mM pr.cr. = 133,322 [la;

I 6ap = I0° la.

7.1.9. Yneapuw#t pacxop soapyxa (kr/xBr.u)

_ G
36 Ne
7.1.10. CymmvapHuit xoadduimenT u3OHTKa BO3fyXa
__ 5
0(.8-- 5
H,35G_

rne 14,33 = My b~ TEOpeTHYECKH Heo6XOoauMoe KONUMUECTBO Bo‘é,n,y-
xa (kr) pas cropanms I kr Torumsa, npudueMm Mg = 28,97 - Mo-
nexynAfpHaA Macca Bo3ayxa, Kr/moms; L = 0,495 - Teoperuueckw
HeoOXONMMOe KOJNWUECTBO BO3MYX&, Modb/Kr.

7.1.11. HoabduumerT u3CHTKA NMPOAYBOUHOrO BO3AYXE&

| __VK_, Gg = g
. g V, B0V, niz o 8.97“”%’

K
rage = - NAOTHOCTHL BO3 & B DEeCUBEDEe IBHUI'AaTESNA, KO ’
R 9" FEIT IyXa B DECHBEDE A KA

npudeM  p =p + AP =P, + 9.806740“- APK— JaBieHrne Inpony-
BOWHOrO BO3myxa B pecusepe, Ila; T =t + 273 - reMneparypa
MPOAYBOUHOrO BO3AyXa B peckBepe, K; Ap, ¥ t,. =~ M3Mepse-
MHE B XOfié MCINHTaHMA M3OHTOUHOE HaBleHHe B pecuBepe, xrc/cu?;
¥ TeMnepaTypa NpOLYBOUHON'0 BO3Lyxa, °C.

7.1.12. YacoBo#t pacxon BEXJONHHX rasce (kr/u)

- Gr = G$+ GC. .
7.1.13. Pacxon 3aSoprHo# sogm (xr/u)

AV, P\ 3600
® AT ., ’

A R ARt P T LI ¢ T fn ] OT R
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rne AV, - MepHuit oGmeM 3a6OpTHOR BOZM, a e 1,00 - rimor-
HOCTh BOOH (MIPHHATO), Kr/n;‘ATgu - BpEeMs 3al0JHEHUS MEPHOro
oopema AV , 3aGoprHoft Bojoi, c.

7.1.14. KoawuecTBO TEMNOTH, BHOCHMOE B I BUraTelNb C TOM-
auBom (kllx/u):
Q.=Q, 6 =42707-6_ .

7.1.15. KonvuecTBO TEMNOTH, NpeoOpasoBaHHOE B [OAE3HYD
padory (xJx/u) Qp = 3600 N .

7.1.16, KoauuecTBO TENAOTH, OTBOOMMCE C oxJjaxpaomef 3a-
GopTHo#t BOmo# (xlx/u)

szGwcw(V;—t@),

rne C,, = 4,1868 - MaccoBsas TENOEMKOCTb 3aCOPTHO# BORH (npw-
Haro), kl&/kreH; +t', - n3MepeHHas Temneparypa 3aGOpTHOH BO-
OH HE BXOfle B CHCTEMy OXJAXNEeHMA, 'C; t' -~ U3MEpEeHHAR Temre-
parypa 3a60pTHOM BOOH HA BHXOME M3 CHCTEMN OXJAMLEHHs, “C.
Honwyecrso rennorh (J,, Momer OuTb pasOuTO HA TpH Crla-
raemkx, a ¥MEeHHO: Ha YaCTHHEe KOJWYecTBa TeluloTH, CcoolmaeMue
saopTHO# Boge B Bo3myxooxjyagurene ( g , B MACHOOXNELUTE-
ae QWM ¥ B BOLO~BOJLAHOM OXJANUTENE Qw%, [locnennee cna-
raeMoe npencrasiafger co6oft TeruroTy, OTBOAMMY NpecHok  BOnOH
OT CTEHOK BTYJOK LMJIMHIPOB, KpHEK, KONJIEKTOPOB ¥ TypOOHar-
Herarenehh. Craraemme (), MOryT OWTh ONpeRe’eHH M0 CASLYDIUM

dopmynam:
- KOJMYECTBO TEIJIOTH, OTBOLMMOE OT HaORyBOUHOI'O BO3LyXa

(rellm/u)

——

rge  C = 1,005 - opueHTHPOBOUHOE 3HaueHne MaccoBof  u3o0Oap-
HOR TEINOEeMKOCTH Bo3gyxa (npuHaTo), KIR/Kr.K: Gy A
CM, B M.7.1.8 u 7.1.28 COOTBETCTBEHHO

- KOJWUECTBO TENnJOTH, OTBOAMMOE BOROM B OXJAOUTENAX MaC—

jJa ¥ npecHo#t BOAH
(QWM+Qw€pﬂlw"Qw%°

7.1.17, KonuuecTBOo TEmNOTH, VHOCHMOE YXONANMMK I'a38MH

(xJw/u) %
Qrﬁ Cpl‘Gr TfC - CPB GBTO s
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rue "Pr'*'I 047 u ._P ~],005 - OpPMEHTMPOBOUYHHE 3HAUEHHUSA

CPpEOIHUX MacCCOBHX uaodaprm TGHJIOGMKOCTG” YXO,D.HIIIHX I‘&SOB n

t' s+t
BXONAMEro B mBMraTens Bosgyxa, rIx/xr K; "I"-rc_ ”‘2 M 073 1

Tb:tqyr273 - CpefHAA TeMrepaTrypa yXOOAmuX ras3oB 3a Ira3oBH-
MM TYpOMHaMM M TemnepaTrypa armocepHoro Bo3nyxa Iepen nBuAra-
TeneM, K.

7.1.18. Ocrarounn#t uned renaosoro GanaHca (klx/u)

QH5 = QT—(QE+QW+QF)'
7.1.19. Cocrasaswmue yLeJbHOTO TEMIOBOrO GajaHca LBUra-
rens (kJx/xBr:u)
Q Q Q Qs
e T w r H
:’-——:.‘3600; =——', TR ot _,—,_.__; = e ®

R 5 I 20. COCTaBnﬂnmue OTHOCUTEJIbHOI'O TenJoBoro  6ajaHca
asurarens (%) Q, Q
° . / ______: / _JI_ .
QYT-100/° S o {OO‘Y[e QW= 0. 100 ;
Ql" i QHS '
T T e
e e

MHouKaTOpHHE MOKa3aTeny

7.1.21. CpenHee MHOMKATOPHOE NAaBJEHME P MaKCHUMAJIbHOE
faBaeHue CrOpaHus p., CKOPOCTb HADPACTAHMSA naweuus NYAN
M YrOX JOCTUXEHUSA Ma.KCHMaJIbHOI‘O nasineHua (orcuuranHHu# or BMT)
P, ONPeNenAnTCA M0 YKa3aHUAM naparpapa 7.2. [lo ocpemHeH-
HHM 3HAUEHMAM P, Ha KAXNOM DEeXuMe DaCCUMTHBANTCA MHLMKATOp-
HHE foxa3aTeN¥ ¥ MOWMHOCTh MEeXaHWUEeCKMX MOoTepb N0  CAEeNyOmUM
dopmynam.

7.1.22. Mexamwueckutt KII, v =p_ / P

7.1.23. VHnvkaropruit K| neurarens 'r\ Ne / M -

7.1.24. YnenbHu#t MHEMKATOpHME pacxon TormBa (r/xBr- u)

= %e Mu-

7.1.25. MHaukaTopHasa MomHOCTbL asurarens (kBr)

N-LzNe/'VIM.
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7.1.26. MommocTer MexaHuMueckux norepb (kBr)

N, =N =N, .

M

[loxesaresn cucTeMH ¥ arperaroB BO3LYXOCHAOKEHMSA

7.1.27. JlaBnexnus no rasosoagymHoMy Tpakty ([la):
~ pa3pexeHue Ha Bxose B TypOoHarHerarens (TH)

/
Po =PO- 9)8067AP0C y

rme  p, - maBnenue oxpyxewme# cpemu (cM.n.7.1.8) . Ap,.=

APom + A
_ 2Pon * APoy - CpefHee 3HAUEHMe NOTepb NABIEHWA  Ha

2
BXone B TH no 3aMepaM Ha IrpapoM M JIeBOM TH, MM.BOZ.CT.:

- paBieHMe Bo3nyxa 3a TH (nmepen BO3HYXOOXJauUTENEM)
T
p.=P,+9,8067-10" Ap_

[ I v 1 1
rne Apk=(ApKn+ Apm)/Q , APkniAp ., - W3OHTOUHHE HaBie-
HMUS 3a mpaBuM M JeBuM TH, xre/cm®;
- naBJeHue 3a BoanyxooxasuureneMm (BO)

: T
Pe =PK-' g9,8067 Apox ,

rge AP, - comporuBaexue BO, MM BOj.CT.;
~ IAaBJEHME HANNYBA B NPOAYBOUHOM PECUBEpE

P =Po+9,8067-10°ap_

rge Ap, - u3GHTOUHOE JaBJEHWe B pecuBepe, krc/cMe. (oM. Tax-

xe n.7.1.11);
- CpenHee LaBjeHUe Ta30B nepen raszoBoi TypouHo# (I'T)

LbP_ ot A + 0 + I
_ 4 rin” BPran* BPratBPran

rhe AP OP., - M3CHTOUHHE JABJIEHHS B BHXJOMHHX KOJJIEKTO-
pax rnepen ['T npaBoro ¥ JeBoro 6J0KOB, kre/cM; |
- JlaBNeHMe BRXJOMHHX r'a3os 3a ['T

. iy . -6v i
‘.)r..PO-I- 9,3067 {0 S)T*APO :

rne ‘PT)K': 2.5 r'/cm3 - TJIOTHOCTb "SKENOM RUIKOCTY B nupMaHo-



<8
MeTpe; Ap'o- u30HTOUHOE nasieHne 3a ['T B MM CT. TAREION

KUIKOCTH ;
- CpefHue TepenanH AaBieHuM Ha NpoNyBKy LuauHapa ¥ B I'T:

APa=(Pe- Prc) s BP=(Pr=P.).
7.1.28. TeMnepaTypu N0 rasopo3nymHOMY TPakTy:

- CpEemHfiA TeMneparypa Bo3nyxa 3a TH
h! T I
t-‘- _ v xn T t KA
& 2
L 1
rae tKn , U, - 3aMepeHHHe TeMnepaTypH BO3jyxa 3a TH npa-
BOI'O ¥ JNIeBOro GJIOKOB IBHUIaTEJA; -
- nosumenue Temneparypu Bosayxa B TH AT . =(t -t), t-
TeMiieparypa nepeg TH; _ ;
- Nepengj, TEMIepaTyp BO3AYXA B BO AT, =(t -1, ),
rpe t'. - Temneparypa 3a BO;
- MOBHIIEHUWE TEeMIIEepaTypH BO34yXa B NPUBOLHOM HarHerarene

- /
AT =t -1,

rae t - TemnepaTypa BO3nyXa B NpPONYBOUHOM pecuBepe  (cM.
rakxe n.7.1.11);
- cpenHAA TemnepaTtypa BexJonHuX rasos nepeg I'T, K

[P AT A
40 rzn F4A
T =973 +< E "2"),
rc H
rae t.., T, - W3MEpeHHHe TemrepaTyps rasoB B KOJJIEKTOpax

paBoro ¥ JeBoro OJIOKOB;
-~ cpepHu#t repenan Temneparyp B 1T

ATC= Trc—(‘tr +273),

‘l

rae Y. - 3amepeHHans Temneparypa rasos 3a I'T.
7.1.29. [lapamMeTpn ¥ nokasaTeau TypSoHarHeTarens:
- CTeneHb NOBHUEHUS naBleHUA B komnpeccope (K) TH

T
Pr

7 EE

Po

- agualarraa pa6ora kommpeccopa, XIx/KD:

4 0,286
1, ={005 T (7 =-1);

?

W o ol




Y

" -LQK o
1« To0s-aT,,

- CpenHAA cyMMapHas MomHocTh TH, KBr:

N = L(JK Gbc :
™ Me Mux
roe G, =6, /3600, xr/c - cexyHmHu# pacxoj BO3LyXa Ha QBUTa-
TEJb; G p — CyMMapHHit, UacoBO# pacxoj BO3Ayxa B  JBUraTe-
ne, xr/u (eM.n.7.1.8); M e 0:95-0,98 - Mexarmqecnuﬂ K1 TH;
- OTHOCHTenbHas MomHocTb mBYyx TH 8. =N_ /N,

- CTENeHb MNOHUREHWA naBieHus B [T a'T Pre / p"_
- anuabarHas pabora I'T, xIx/xr

i K

L = o R_T 1-(1—)—15: ’

aT K-‘f T TG CJFT _

rIe MOXHO NPMHUMATB R ~ R = 0,287 xlIx/(kr-K), & ;1,34'4-1,38;
- cpegmuﬁ pacxon rasos uepea nse I'T, xr/c |

G

- T
ME R Yy,

rue G s kr/u - yacoso#t pacxom TorauBa (cM.m.7.1.4);

~ nipubanxeHHoe sHavenue K[ I'T
ME
n = 2 :

v v 1
(’r'r LC!T
- npudnauxesroe 3Hauenue Kl TH

'

‘.itTH: rr} K 1 MK ﬁrlT ;
- OKDyXHasfg CKOPOCTbH Ha HaApPYKRHOM IHaMeTpe p&ﬁOtIEI‘O KOJig-

ca Komipeccopa, M/c

nin,, D
U = TH K A
- 60
roe D _= 0,34 M - nuameTp kozjeca KOMIpeccopa; Ny =
- | - =
= ~”)1-Hn cun !/ 2 CpemHAA uacToTa Bpamermr-r, 06/ MMH un
® BN N g =0 nTHA . B ”-rm\" UHCTIEHHHE 3HAYEeHUs

u3MepeHuit uucaa o60poTOB NpaBoro ¥ nesoro TH M0 yacTOTOMEPY;
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- kosfduumeHTH Hanops komnpeccopa ¥ ['T

-;‘ ) 2000 T 4« _ 0= 2000 L, ’

Kk ua ? * u2

i} 2 T
rge  U_ OnpefesseTcs MpH DT.-: 0,31 m;

- npubaumeHHoe 3Hauenue kospduiuMeHTa pacxoma KOMIpecco-
pa
Cm=Cy /u2 ’

rme  ¢,= GBc /(2?; §,7T) -pcexyﬁmmﬂ pacxom Bo3lyxa Ha ofa
KoMripeccopa, kr/c; [ 787 T, ~ MAOTHOCTH BO3AYyXa Ha
BXOfie B KoMmpeccop; & = - (D2 'D ) - n.uouxa,nb [CIEPEeYHOro
CEeUEHHUA Ha BXOJle B padoqee xo.neco H D, = 0,075; D ;=

= 0,185 M - guameTp cTymuIH ¥ HApyXHBI! nnamewp Ha BXO#eE A
pabouee koneco K.
7.1.30. [lapamerpu u noxkasaTeau NPUBONHOIO HAPHETATENA!
- CTeNneHb NOBHIIEHUA JNABJEHUA B MPUBOJHOM HarHerarene

(IH)
= /o
PK FDK !
- anuabatHaa paGora [H, wlx/kr
0,28¢
L =1,005(t +273) (7 . -1),

QnH

{
rae t . - Temneparypa Ha Bxogze [H, 3a BO;

- HIIIl npuBOOHOrO HarHeraTens

L UnH

T ’
MR 1,005 AT h4

rge AT, - nosumeHne TemmepaTypw Bosmyxa B [H (cm.nm.7.1.28);
- MOMHOCTbL, 3aTpauyuBaeMas Ha npusojg [H, KBT

N - GBC-LGHH

" Man o

rane LI ~0,94-0,96 - mexanwuecku#t K1 [1H;
~"OTHocuTembHaR MomHocTs TH 8 hin = N/ M
- OTHocuTeabHu#t anuabGaruHuht K1 [TH

1

2 GMH ,
0 ! !

0,287 T, (o -1)

A . . S— e~ . . et
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- Koapduument nopgauu IH Yo > 1 o /’qo :

7.1.31. [lapaMeTpn BO3NYXOOXJAOUTENA?
- ko3@PuumenT rennosoit PPexTUBHOCTH HIM TEPMUUECKuft

fHide B vo W
Tox -ty
rae AT, , - CHUXEHME TeMIEpaTypH Bo3nyxa B BO (cM.n.7.1.28);
t,, =~ TemmepaTypa sogm Ha Bxome B BO, samep 23;
- ruppasmueckupt Kl BO
3,8067 AP,

M, =1 : .
t PK -
I

rge AD ox = VMBMEDEHHOE COMpOTHUBIEHHE BO, Mm BOg.CT.: P -
nasneHue nepen BO, [la (em.n.7.1.27).

?

7.2. 06paboTka MHOUKATOPHOM nMarpaMMu

7.2.1. OnpeneneHue cpenrero MHAUKATOPHOIO NABAEHHA  IIO

VHOMKATOPHOY AMarpamme B KOOpAuMHaTAX P~ .

Yerpo#cTBO aaexTponHeBMaruuyeckoro wHaukaropa — MAU U
IIPMHLMIT ero paboTH ONWCaHH B yueOHOM NocoOuu H.A.I‘opneeaa*.
UHpvkaTopHas puarpavMa, cHuMaeMas wHIuMkaropoMm MAM-Z2, noxasa-

Ha8 B YMeHblieHHOM Macurrate Ha puc.”7.l.

0
T__J
P
1\
4 4
d 5678 g

T e T%au| |
Puc.7.1. UHnuxaTopHas nuarpamma

B
lopnees [1.A. lMcnuraHus CcynoBHX pgBUrarereft BHYTDEHHErO
CropaHus: §u96 nocobue. J.: Hap.JHH, I960.
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[logMHHAA guMarpaMMa MMeeT craenyvomue MacmTabH: 10 OCH
aGeumee I MM coorBercrsyeT I1°n.k.B.; mo ocu opguHaT I MM co-
orsercreyer 0,0781 Mla (Moxer OHTbL YTOUHEH [0  TapUPOBOUHHM
MpAMEM, OTMEUEHHHM Ha OfHO# U3 Juarpamm).

OnpeneneHue cpenHero MHAMKATOPDHOI'O IAaBJIEHUA 110 pa3Bep-
HyTOM MHOMKATOPHON AuarpaMMe NPOU3BOAMUTCH METONOM  I'apMOHU-
yeckoro aHaJus3a. CymHOCTb METOHa U3JOXeHa B YNOMAHYTOM BHIIE
yueGHoM nocobuu [I.A.['opaeeBa. OOpaboTka guarpammH BeJleTCA
caenyomuM o6pas3oM.

OcpenHaAs Mo TOYKaMm,TPOBONAT JUHUO OaBJEHUA, aTMOCPEpHY®
JUHMO W TepneHuukyadapHyo et aunmo BMT. llpunas aunwmo BMT 3a
6a30ByD, HYJEBYD OpIMHATY, TPOU3BOJLAT Pas3OUBKY ouarpaMMy
NBanlLATHD UETHPbMA PaBHOOTCTOAMMMM OpAuHaTamu (uepes I5%.k.B.),
NpUuyeM HyMepauus OpAMHAT BEfeTCA B CTOPOHY JUHWM pAaCUUDEHUA,
KaK nokasaHo Ha puc.7.l. Onpenenernue xkoapPuiMeHTOB pasjoke-
Hus kpuBo# p=§(¢°, ¢ ) B pAL Bypbe MPOM3IBOZMTCH MO METO-
ny PyHre - ouue c nomombo TaGIUUH PYNNAPOBaHUA OpAuHAaT
(ra6n.7.1). 3anonHeHue TabAMLE M pacueTH No Heft BenyTcH clie-
LyomUM 06pa3oM. |

| | Ta6auua 7.1
['pynnupoBaHue OpOMHAT OJF ONpeneyeHus
Mo pa3BepHYyTOR MHOMKATOPHOR auarpamme

o ——

Y, Yo | Y3 9y " .Ys Y6 | Y7198 | Yg Yo Y
J23 Y22 Jai | Yao Jiyg |. Y “517 J1e | Y45 91‘4 i’d'ﬂ
a, O a, - Oq_y Q. ae -a,|a, ag‘ow{oﬂ'
Q4 e QL Ug-. a,
d, b, b, b, D b be =0y
sin {5 |sin30 [sin45 |sinB0 [sin75 [sin90 |5, B, -5,
CL Ca Ca CH C5
T
d, d, dy | d,=C, ,
sin30 [sin60 [sing0 [, B= .5 pl=mp%(31+%gz),

UaMepss opauHATH AMarpaMMb, 3alUCHBAT MX B 1-0 ¥ 2-K
CTPOKM TabAMUH IpyNNUpoBaHuMA B Macmrale guarpamim (Mm). TpeTbs
CTpOKa ABAAETCA pa3HOCTbO I-# u 2-#t cTpok (BHUMTAHWE BENETCH
no croabuam Tabéauim). CTpoka 4-8 uuMcieHKO pasHa O-#, HO 3anu-
caHe B yKaszaHHOM nopsagke. CTpoka S5-f maer cyMMe nc  croabuam

e m— e——

U e g o R L E ol -
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3-#t u 4~ f:f:'; . B crpoke 6 HaxopaT npousbepenne cymm b. Ha
CUHYC COOTBRETCTBYRHErO yria. vvvwwpyﬂ BCE Npou3BeneHus  O-#

CTDOXKM, HEXOLHT g;z n ganee *5;3 ﬂfS:‘ . Crpoka 7-8 [naer

pPasHoCTH o cronfuam 3-% W 4-#% crpox. Crpoxa 8-5 pasHa 7-ft,
HO 3alMCHB&STCH B COOTBETCTBYOMEM rnopsapgxe. CrTpoka 9-8  maer
CyMMH 10 cronfuam 7-#t u 8-# crpok. B IO- CTPOKE 3&IHCHBANT-
CR TIPOM3BENCHUA CyMM ¢, Ha CUHYCH yTJOB, yKaj3aHHEX B TalnL7.l.

[

Cymqupysa Bce npouseenerns I0-# CTpOKM, Haxon AT Sj:a U
{
anee =
: 5,15 =0

CpenHee uHnukaropHoe pnasiaenue (Mlla) naxopurcs no $opmy-

ne
g7 A
Ptsz—é“(B“+ _'2:_ %2)’
rge  mg- MacmTal muarpamMul N0 ocu masaeHus, Mla/mvt; A =
R .
=7 = U,246 - OTHOWEHWE DPaIKyca MOTHIA X NJ¥MHEe PIaBHOMO ma-

TyH;¥nBHPaTeﬂH 40]M.

7.2.2. OnpeneneHue nabieHnlt B XapaKTEpHHX TOUKAX MHIK-
KaTOPHOY guarpamMel.

ACCONMDTHHE NaBJEHMA B XapAKTEPHHX TOUKaxX  MHIMKATOpHOM

IVarpaMmH p3n0 ’ pw(, POBK, Porzo’ , OnpepenfeMde  MpH

coo'rae'rc'raynmux yrJaax szno (cMm. napar-

Papr * Poax’  Pono !
pap 3.3), a Takxe NaBNEHMe B Hauaje T'ODEHMA P, M  MaKCH-
ManbHOe fAasiexne cropanus p, (Mla), onpemensores mo  dop-

MyJe.

szrnP93+'Po

rune 9J ~ OpHMHATE, W3MEPEHHAA B MUINIMMETDAX NpH COOTBETCT-
BYWIEM YTJie T.K.B. (I°%.x.8. - I mM) orHocurennHo BMT  (cwm.
puc.7.1); mg - macmTat no ocu opauHar, Mla/mm; p, — arMo-
chepHoe nasnenue, Mla. CpenHsaa CKOPOCTh HapacTaHMA HAaBJIEHUA
npu cropanuu (Mla/rpan) Haxomurcs no Qopmynae (cm.puc.7.1)

- o A A

% Macwral naBIEHHMA 38BUCHT OT XECTKOCTY TIpUMEHSeMOlt
[PYRUHEH NUUYWEro yana VHIUKATOpa M NpY 3aMeHe NPYRUHE  MOXEeT
OTNWUSTBCA OT YKa38HHOI'O.
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AP B Pz~ Pe
AP P2t Pur
[lo dopmynam pasnena 7 Ha 06a3e MaATEPUAJNOB MUCIMHTAHUA IBU-
rarens (npoTokoNa MCIHTAHWA, KONUM NMPOTOKONA MCMHTAHUA C

OCPEIHEHHHMKM NAHHHMM, MHIOMKATODHHX AMarpaMM, JEHTH aBTOMaTH-
YeCcKOro perucrparopa TeMmlepaTyp) ONpefejssoTcs MnapaMeTpH ¥
nokasarenu pabouero npouecca asurarens I2IIPH 23/30 Ha pexu-
Max BMHTOBO XapakTepuCTUMKH. Pe3ysbTaTh pacueToB XeJaTeJbHO
CrpYTIMPOBATh B OTHEJbHHE TabAMUH Tak, UTOOH MCMNOJb30BATH MX
I8 NOCTpOeHUA rpapukoB, ykasaHHuX B nn.2.3.4, 2.4.2 "
LiDele

Kax yxe oTmeuanoCb, Ha KaxnoOM WUCCIENYEMOM DERMME BHIMOJ-
HAETCA 110 ABAa MOCHEeNOBATENbHHX W3MEPEHUA BCEX KOHTPOJIUDPYEMHX
BeNMuuH. Pasymeercs, Ha OOHOM ¥ TOM Xe YCTAHOBUBIIEMCH pEXUME
paGOTH OBMUI'aTeAs 3HAUEHMUA NapaMeTpoB, 3afuKCHUPOBAHHEX npu
NEpBOM M BTOPOM M3MEDPEHMAX HE MOIYT CYWECTBEHHO  OTJIUUATHCH
OOHO OT jpyroro. BoT noueMy Heo6XOQuUMO CAENUTb 3a TEeM, UTOOH
Noj OCpemHEeHWe He MoMnaju cayuafiHhe CymecCTBeHHHE  OTKJIOHEeHUS
napameTpoB, BH3BaHHHE J¥UCO omMOKAMM U3MEpEHusa, JU60  HeTou-
HOCTAMM pacueToB. [Ipy OCHApPyXEHUM TaKUX OMUSOK HE06X 0LUMO
BHACHMTb MX NPUUMHY M BHECTM MCTpaBiekud. HamGomee HaragmHo
omuOK# MPOFBASOTCA NpPHU [OCTPOEHMM IpafuxoB, MODTOMYy CTPOUTH
MX DPEKOMEHIyeTCA MapajsielbHO C BHIIOJHEHMEM PaCUeTOB.

¢

8. KOHTPOJBHHE BOTPOCH ¥ BATAHYA
K “JIABOPATOPHHM PAEOTAM 2.1-2.5

I. JlaflTe KpaTKyO TeXHMUECKYD XapaKTEPUCTHKY MCIHTYSMOrO
LBUPATENA, HA30BUTE ero ob6o3HauecHue no I['CCT.

2. KaKoBH 3HAUEHMA HOMYHaNBHOM ¥ MakcHUMasJbHOM MOWHOCTW
OBUTQTeNA, HOMMHAJALHOI'O ¥ M&KCHUMAJIbHOT'O 3HAUeHudt CpEeaHero
3pPEKTHBHOIO TaBNEHUA, NPK KAKMX 3HAUEHMAX YACTOTH BpAaWEHUA
OHM HmocTuramorca? '

3. Ouenure yposeHb QopcrpoBaHus pafouero mporecca LBU-
raTens no oGOSMEHHHM MOKasaTensM Xp, X ZP,C,, ¥ comno-



, 35
CTaBbTe UX C AHAJOI'MUHHMYK MOKA3ATENSAMM COBPEMEHHHX UeTHpeX-
TAKTHBX gBurareje#t ¢ Oauskumuy D u S .

4. Hakas cucTema nponyBKM NpuMeHeHa Ha neurarene 40M?
Ha3oBuTe ee JOCTOMHCTBA M HENOCTATKH.

O. [loueMy Ha nBurarene NpuMeHAETCH KOMOMHWUPOBA&HHASA CUC-
TeMa Hapaysa? HasoBuTe HNOCTOMHCTBA M HEHOCTATKU 3TO# CHUCTEMH
HALYBA.

6. Kak ocymecTmiasiercs nycx IBurarens?

7. Hax BHITOJHAETCHA DEeBEpC ABHUraTend?

8. LaliTe KpaTKyD TEXHWUECKYD XapaKTepUCTHKY TOMJIUBOIMO-
naome#t cUCTeMbn InBUraTelf. |

9. Kak ocymecTeaseTcs pyuHoe ¥ aBTOMATUUECKOE - YIpamie-
HUE NBHraTeseM, KaKue 3alUTHHE YCTpOMCTBA NPUMEHADTCHA Ha HeM?

I10. Kakoe HarpysouHoe ycTpo#iCTBO NPHUMEHAETCA B BKCIEPH~
MEHTAJbHOR YCTAHOBKE, KaK M3MEeHAeTCA Harpyska?

- IT. lloueMy gna nuraHus UIPOTOPMO3& MCNOAb3YETCA CUCTEe-
Ma MPOTOYHOR BOJH C LUUCTEPHAMM MOCTOAHHOTO YPOBHA?

I2. Jlatire TexXHMUECKY® XapaKTEPUCTHKY CHUCTEM BOLAHOIO
OXJIaXIEHUA NBUraTeNs, HR30BMTE OCHOBHHE 3JIEMEHTH ¥ DACCKaXU-
TE€, KaKk W3MepAeTCA pacxon 3a0opTHOR BOAH.

I3. Ha3oBuTe OCHOBHHE 2JEMEHTH TOnAMBONOnapme#t CHUCTEMH
IBAraTENA U YVKAXUTE MX HaA CXEeMe 2KCIIepUMEHTalNbHOft yCTaHOBKH.

14. KaxoBa nocaenoBaTelNbHOCTDH BHIIONHEHUS onepauuh npu
U3BMEPEHMH pacxona Toraupa?

I5. Hax uamepseTcs pacxoj BO3LyXa Ha NBHTaTelNb,  Kakue
NMPUOOPH M YCTPOHCTBE UCMONb3YOTCH NPH ITOM?

16. [laltTe TeXHUUECKY©D XapaKTEepHCTHRY MAaCAfAHOR  CHCTEeMH
IBUraTessl, Ha30BUTE TeMIepaTypH Macja Ha BXOOe ¥ BHxone, [0-
KaXUTEe Ha CXEMe 3KCIEPUMEeHTaNbHOM YCTaHOBKM OCHOBHOEe 000py-
LOBaHue, M3MEPUTENbHOe yCTpo#cTBO M MPUOCODH.

17. Kakue mpuOGOpH NMPUMEHAKTCS Ha 2KCIEepUMEHTaJbHO# ycra-
HOBKe IJIf U3MEpeHMA faBneHuit: npopyBowHoro sosgyxa ( Apl -
AP, ), BHXJONHEX I'a30B (Ap bp’), rnepenaygos JLaBjeHui B
pPacxonOMepHHX auadhparmax (Ah 2

18. Kex n3mepsoTCHs M 3&NMCHBANTCA TEeMIepaTypH Boanyx

BOOH, Macyaa?
I9. JYxaxute Ha CXEMe PKCNEePUMEHTaJbHOf yCTaHOBKH pacro-

NOXEHWe TepMorap JJA MU3MEPCHUF TEMIEepaTyP BHXJOMNHHX I'a3oB.
20. Kaxopa renb TeIIOTEXHUUOCKUX WUCIHTaHult nBurarens?
4T0 NPUHATO TIOHMMATL [0 BUHTOBOH XapakTepucTuroi?
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22. Hax pacCUMTHBADTCS TOYKM BUHTOBON XapaxrTepucTURMU?

23. Kax ycraHaBaypaercs Tpefyemuit pexuM paloTh LBAraTe-
N9 N0 Harpys3ke M YacToTe BpaleHud?

Q4. Hax onpeneauThb, UTO OBUraTelb Npuumes B yCTaHOBUB-
meecAd TEIUIOBOE COCTOAHUE?

R5. [loueMy nyOAMPYOTCR M3MEPEHWA HA KakOoM MCCAENYEMOM
pexuMe paboTH nBUraTens”?

26. Kak uaMepuTh  TemmepaTypy  NC - RANUCAM Ha JSHTE
JI-09 M3?

27. Kak Ha 6a3e 3KCNEpPVMEHT2JSHRX [NaHHHX  ONpenensercs
apdexTMBHAA MOMHOCTL [BUrATENA Ne , cpenHee spdexTHBHOE IaB-
neHue  p, , KPYTAmUE MOMEHT M

28. [Laitte omnpeneseHue cpe,n,qepo eﬁ@exmaﬁom AaBleHns P, .

22. Hax Ha 6a3e 3KCIEPUMEHTANbHHX OEHHEX  CIIPENEJNIFITCS
yacoBolt G ¥ yneabHuit aQfekTHBHHE pacxOomH TOMmiIxBa e ?

.
3C. Kak ropcuuTHBaeTCA CPeNHAA UMKJOBas nojzaua TONau-

B&
%gﬁ. Kax onpegenseTcs u uTo xapakrepuayer sddexTyammft Kl
MRUrATEN A ‘qe_?

32. lloueMy BO Bcex pacyeTax WUCMONb3yeTCH 3HAUEHKe Huauel:
TEMNOTBOPHOR criocobHocTu Tonamsa (, ?
33. Kax onpepensercs sexaHwueckuit Kl neurarens TlM?
34. KHak nopcuuraTs yienrbHH# MHAUKATODHHWY pacxch  TOM-
JnBa gL |
35. Yro xapaxrepusyer uHaukaropHuit Kl psurarens TIL?
36. Kakne KOHKpDETHHE MOTepy OLEHUBAKTCH MOMHOCTHO Mexa-
Huueckux noreps N . ?

37. Kax onpepnenseTcsa ynesbHHE pacxon BO3Lyxe It

38. Iro xapakTepuayer cyMmMapHui kousdda aexT uaHTRE
BO3AYXa o ., KAKUE COMHCEUTENM BXOAAT B CLE:?
| 39. [fafire cnpagzaennc koaddiriMeHTe H3TNTHE TDPOAYBIUACD”
BO3AYX2 ¢, , NOACHKT? €PC CrMueh no Popuyso.

40. ‘iTo norumdaprT vk samaferaet MG xomopeccope?

41. TMouer, 50HCCTH HArH-TaTeqel Noy # Ny oTHeceru
¥ ¥HAMKaTOpHOf omHosTy aByratens N. 3 Eax HCDOAa3YMTE O

! +ad
& - s 1

W O, Tpu orenke n 7

1‘) L4 M '

é 3 & ‘. ~ = .

. I DUDEBACIRSTCA KOFIRICOTBC T23737TH, BHocuyo! 3 rBu-
DaTelib ° TonnvBoM?

2 r <

‘2 GOY SIDEeLRAf TS KONMUECTBS TIILIOTH, (ILSeGSpanceai-
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44, Kax pacCUuTHBaeTCA pacxom 3a60opTHo# BOOH Ha HCCIe-
LyeMoM pexuMe palboThH aBUraTensa?

45. Kax nopgCuMTHBASTCA MACCOBHY PACXOJ, BHXJOMHHX I'a30B?

46. Kak pacCUMTHBAETCHA KOJWUECTBO TeIIOTH, YHOCHMOE YXO-
IAMMMKE rasamu?

47. Hax onpenesnsercs KOJMYECTBO TEMNOTH, OTBOJUMOE c
oxJaxnaime# 3aCopTHO! BOmo#t, KaKMe COCTABAADIME BKJIDUAET B
ceba Q,, ?

48. Kexue TensoBHe NOTEepy BOMJAM B OCTATOUHHNE UNEH Temno-
BOro GajaHca OBUINATEenA?

49. Kaxue QopMmu npencTaBAeHMA TENJ0BOro GajaHca UCIOAb-~
30B&AUCH NpK 00paboTKe pPe3yAbTATOB UCMHTAHUS LBHUIaTean?

50. [loueMy HECKONBKO OTAMUYANTCH MEXny cobo#t alCoJOTHHE
3HaUEHHA [1apaMeTpoB, XapakTepusyomue paloTy MpaBoro U JA€BOro
6JOKOB LMAMHADPOB [ BUIraTens?

51. C xakxoft uesnbw K3MEPAOTCH TEMIEPATYDPH BHXJONHWX I'a-
30B 3a UMJIMHApamu (B BHXJOMHHX NaTpydxax), KaxkoBu HauOOAbMME
OTKJIOHEHUA TeMIeparyp B OTHENbHHEX LMAMHEpEX OT HX - CPEeIHMX
3HaueHnlt, Ha KakuxX pexuMax pacoOTH OHK Hadnnnanwca9

o52. KHaxum npubGopoM ¥ KakK BHIOJHAETCH 2alMCh paaaepaywon
WHIMKATODHOR AMarpaMMil B KOODPAMHATAX - ¢ ?

53. Yro mnpepcraBaserT COOOR UYBCTBUTENbLHHE 3JEMEHT RATUH-
Ka uHpuxaropa MAWM, rpme yeraHoBneH paTaux? |

4. Haxum MeTONOM BHIIONHAETCA ONpeneleHWe CpefHero WH-
AMKATOPHOTO N&BNEHUA D, MO pasBepHyTOd HMHOMKATOPHOR  pua-
rpamMMe?

55. Hax no paspepHyTOR MHIMKaTOpDHOK auarpamue  onpene-
JUTH NaBlEHMS B XAPAKTEpPHHX TOUKax padouero LMKAS W NpH  Jo-
GOM NPOM3BONBHOM IMOJOXEHMM YTJ& M.K.B.7

56. [lafire onpepejeHue CPENHEr'O HHAMKATODHON'O LABJNEHUA ..

o7. Yro xapaxwepuaynw MHOVKATOPHHE NOKa3aTeNy JBUrare-
N8 p : NL, %L . 3 K8K OHM M3MESHANTCH IpHU pafore IBHra-
TENA Ha pexuMax BuHToaoﬁ XapaKT EpUCTUKH?

58. Kax u3MeHAeTCHs MOMHOCTH MEeXaHWUECKUX MnoTepb quex,
Mexanwueckuit KilJ| My ¥ Mexanuueckuit KIJl co6cTBeHHO nBuUraTe -
AA vf% Ha pemMMax BHHTOBOH X&PaKTEPUCTAKKT

59 Kaxoft MareMaTHuecKof 3aKOHOMEPHOCTH MNOJUMHAETCA 38—
BMCHUMOCTB N ={(n) npu patorTe pBUraTens MO BHHTOBOM xapax-
TEPUCTHUKE, nnn Kaxoro THN& CYLOR X8PAKTEpHa 5Ta 38BUCHMOCTH?
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60. KaxoBa 38KOHOMEpPHOCTL KpuBO# cpenHero >PPexTMBHOIO
LaBIEHUE p, W KpUMBO#t KpyTAmero MomeHra M <p npy  padore
IBAraTeNA 10 BUHTOBOM XapaxTepucTuke? '

6I. Kax u3aMeHseTcs 4yacoBO# pacxon TONJAKBA GT LMK O~
Bas nojaya TOIAMBA B OAUH LIMJIMHID 3. ¥ yneabHult >pdexrun-
HHIt pacxoj TOomauBa Qe Ha pexumax BUHTOBO# XapaKTepUCTUKU?

62. [loscHuTe B3aMMOCBA3bL KPUBHX caez-f(n) u M =§(n),
a raxke kpussx Q. =f(n) m M =f(n)

63. Hax nM3MeHseTCA pacxop BO3jyXa Ha JBUrarTelb GB ,
yAEJbHH® pacxon BO3fyXa %p cymMapHuit koapduUMeHT u3OHTKa
BO3AYyXa X ¥ kOpPUIMEHT M3OHTKA NMPOAYBOYHOI'O BO3AyXa ?

64. Kax naMeHseTca napiaeHue P ¥ Temneparypa T, BO3-
IyXx&a B NPOLYBOUHOM pPECKBEpE nBUraTensn?

65. C xako#t uenbo NPUMEHAETCH NPOMEXYTOUHOE OXJaxneHue
HAQLAYBOUHOrO BO34yxa, kak uamesgerca AT,  Ha - pexuMax
BUHTOBOR XapeKTEepUCTHUKK?

66. Mo sasucumoctau N, 8, N, 8, oxapaxrepusyitre
paCoTy arperaToB IIPOLYBEM - HaUQIyBa& WUCCJIELYEMOr'O IBUraTens.

7. Hax M3MEHASTCHA CpelHz2e HNaBISHUR Pro ¥ cpemHas TeM-
nepatypa T_, BHXJOMHBX T'a30B Iepeq TypOUHaMY, LaBJIeHUE
p, ¥ Temmeparypa T, 3a I'adoBuMM TypOMHaM/?

68. HakoBa Haufosbmas BEJWUUHA MAKCUMAJHLHOI'O  JaBJCHUF
cropaius p_ , KaKOB XapaKTep 3aBUCHMOCTH pz;f(n)?

¢9. [lo maHHHM Tabaunp ¥ rpaduraM jaiTe XapaKTEPACTUKY
craTeft OTHOCUTENBHOI'O TEMJOBOrc fajaHca OBUMaTeNd Ha pexuMax
BUHTOBOJt XapaKTepUCTHUKH. .

70. laitre KpaTKy0 OLEHKY TEXHMUECKOrC COCTOSHUA  MUCME-
TAQHHOI'O JABWraTelNifi, YPOBHA €ro OCHOBHBIX [1apamMeTpOoB M  IOKa-
3areneft.

| m d——
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