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Meroauka BuG0pa IKCIIYaTAUHOHHBIX
peXHuMOB paboTH rAaBHLIX CYAOBBIX PII 31.21.32—84
IH3eJel ¢ yUeTOM XapaKTepHCTHK —
rpeGHOro BHHTA H yCJIO0BHI Bsamen PJI 31.21.79—67
MnJaBaHns

JAupekTHBHBIM nHCbMOM B/O «Mop-
TEeXCYHAOPEMIIPOM> ot 30.03.84 r.
M MT-31-15/1470. cpox BBejeHHs B
AeficTBHe ycTaHOBAeH c 1 mions 1985 r.

Hacrosmuii pyrosomsmuii nokyment (PJII) ompenenasier oGuiue
MeTOLHYEeCKHe NMPHHUHNE BHIGOPA KCIVIyaTalHOHHEIX PeXHMOB pa6o-
THl TJIaBHEIX CYJOBBIX [u3esiefl, a TaKkKe YCTaHABJIHBaeT OTPaHHYH-
TeJbHBle XaPAKTeDHCTHKH AH3esefi B 3aBHCHMOCTH OT THNA CHCTEMH
HajAyBa H JaBjieHHs HajaayBa. Vizioxenuwsle B PJl MeTonHueckHe mo-
JIOJKEHHSI H OTpaHHYHTEJbHBIE XapaKTePHCTHKH PEKOMeHAyeTCs IpH-
MEHSATb IPH Ha3HAaYeHHH H KOHTpPOJie DeXHMOB paboOTH JHu3enell cy-
JIOBBIMH MEXaHHKAaMH B YCJIOBHSIX IUTaBaHHs, a TaKXKe NpPH pa3paboTke
CyIOBJIafleNIbIlaMA JONOJHEHHA K HHCTPYKIMSM IO 3KCIJIyaTaluH ABH-
ratednefi.

1. OBIUHE NOHATHSA H ONPENEJEHHA

1.1. Pexxum paGoThl au3esss OnpejesisieTci KPYTALIHM MOMEHTOM,
KOTOPHIHl OH pPa3BHBaeT, YaCTOTOH BpallieHHsl Bajla H YCJOBHSIMH 3KC-
miyatauud. Bo3MoxHOCT: paGoTH AH3eNIS Ha TOM HJIH HHOM pexHme
3aBHCHT OT €ro XapaKTEePHCTHK H XapaKTEPUCTHKH NMOTpPeGHTeJs MOIL-
HOCTH — rpe6HOTO BHHTA.

.1.2. O6nacTb pexXHMOB COBMecCTHOH pabGoOTH TJaBHOrO CYAOBOrO
JIH3eJIss U BHHTa (DHKCHPOBAHHOTO Luara HJJIIOCTPHpYeTCs pHC. 1.

1.2.1. XapakrepHCTHKH AH3eJ]si Ha PUC. | mpeacTaBiieHH JIMHHSAMH:

JHHHSL 1—2 — yaCcTHYHAas BHEWHASA XapakTepHCTH-
K a — ompejessieT KPyTAIWHA MOMeHT My, KOTOPHI AH3eJb MOXET pas-
BHBAaTh NpPH NMOCTOSHHOM NOJIOKEHHH TOMJIHBODPEryJIHpYIOLIero oprasa,
B 3aBHCHMOCTH OT 4aCTOTH BpalleHHs BaJa n;

JHHASL 1—3 — peryasiTopHasd XapaKTepHCTHKa — OI-
pefessieT H3MEHEHHe KPYTSIIEr0 MOMEHTa B 3aBHCHMOCTH OT HaCTOThI
BpalleHHs, KOrza B JeACTBHe BCTYNaeT PeryJsTop, BO3AEeHCTBYIOMIHH
Ha pefiKH TOIVIHBHHX HacocoB. HakJioH 3TO# XapaKTepHCTHKH 3aBHCHT
OT CBOHCTB peryJsaTopa;

JHHHSA 1—4 — CKOpOCTHAas OTrpaHHYHTeJbHAsd XxXa-
PaKTepPHCTHKA— ONpeJiesisieT BEPXHIOO IPAHHIY JAOMYCTHMBIX B
9KCIVIyaTalHH pexiMoB paborbl auseas. Heo6xoxumo uMeTb B BHAY,
YTO OrpaHHuYHTesIbHasi XapaKTepHCTHKA He NPHCYIla OpPraHHYeCKH ca-
MOMY JHH3eJI0, a ABJSETCS JHIIb HHCTPYMEHTOM AJISi KOHTPOJIA Harpys-
KH. B ciydae BhIXOfa Harpysku 3a npelle/il OFPAHHYHTEJNbHOH Xapak-
TEPHCTHKH CJeAyeT NpeANpPHHHMATb JAeHCTBHs, HampaBJieHHble Ha H3-
MeHeHHe IIMKJOBOH MOJAyYH TOIUIHBA HJH XapaKTePHCTHKH NOTpebuTe-
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JIsE SHeprHH, YTOGH BBECTH AMH3eJb B 06JaCTh AOMYCTHMBIX PEXHMOB pa-
60THL.

1.2.2. XapaKkTepucTuka rpeGHOr0 BHHTA, NOA KOTOPOH B HLaHHOM
PJI nonmMaeTcst 3aBHCHMOCTb NOTpe6JisieMOro BHHTOM KpPYTSILIEro Mo-
MeHTa Mz OT 9acTOTH BpallleHHs, ONpesesisieTCs KOHCTPYKTHBHHIMH 3Jle-
MEHTaMH BHHTAa H 3KCIVIyaTaOHOHHBIMH (akTopaMH: OCaJKO# CyJHa,

My
L]
My
- n
Puc. 1. XapakTepHCTHKH CYAOBOro Aausens H rpeo-

HOro BHHT3 q>nxcupoaam{oro mara

rAyGUHOR MOJ, KHJeM, CTelleHblo o6pacTaHHs Koplyca CyAHa H BHHTA,
MEeTeopOJIOTHYECKHMH ycJoBHAMH H Ap. Ha pHc. 1 mokasan BO3MOX-
HbIfi AMANa30H H3MEHeHHS XapPaKTePHCTHKH BHHTAa B OSKCIUIyaTalHH:
JleBasi KpHUBasi COOTBETCTBYET HYyJeBOH CKOPOCTH CyAHa (Ha ImBapToO-
Bax), mpaBas KpHBas — IJIaBaHHIO CyAHa B 6asjacTe ¢ YHCTHIM KOp-
IyCcOM H NpHU TONYyTHOM BeTpe.

1.2.3. O6sacTh pexxHMOB pabOTH AH3eJas B 3KCIJIyaTaUHH O4YepdH-
BaeTcs XapaKTepHCTHKaMH AM3eJs H AHama3oHOM H3MeHEeHHS Xapak-
TepHCTHKH rpebHoro BHHTa. C yueTOM HajaraeMblXx OrpaHHUeHHHA Ha
Harpysky Ausess o6JiacTb AOMYCTHMBIX PeXHMOB pabOTHI COOTBET-
CTByeT 3alUITPHXOBAHHOH Ha pHc. 1.

1.3. CoBpeMeHHBle (HOPCHPOBaHHBIE AU3EJNH C HAJAYBOM HMEIOT TO
CBOMCTBO, yTO paboTa Ha NOHHXKEHHOH YaCTOTEe BPALECHHS YaCTHUYHOM
BHEIIHeHl XapaKTePHCTHKH CONPOBOXJAeTCS yMeHblUeHHeM I aBJeHHst
HaaayBa. 310 NPHUBOJAHT K CHHXKEHHIO BeCOBOro 3apsiia BO3AyXa B UH-
JHHApPE, YMeHbIIeHHI0 Ko ¢dHIHeHTa H3OKTKA BO3AyXa JAJS CFOPaHHS
H, CJe0BaTeJbHO, K YBEJHUEHHIO cpe/iHefl TeMmepaTypH ra3oB BO Bpe-
Mg paboyero xofa M cBOOOJHOro BHIYycKa. B pesysbrare yBesnuunBa-
eTCd TeiljioBasi HAarpy3ka Ha ra3oBHITYCKHble OPraHbel, a B HEKOTOPBIX
cayyanx HabJionaeTcs NMOBLILIEHHE TeMIIEPATyPH MOPLIHS.

Ilpn Husko# crenenn Hajaysa paGoTa Au3ess Ha NMOHHXKEHHON dac-
TOTe BpalileHHs] JACTHYHOH BHeLIHefl XapaKTePHCTHKH CONPOBOXKAAETCH
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POCTOM MAaKCHMaJIbHOTO JaBJIEHHSl ra30B B LHJIHHIApe BCJIeICTBHE yBe-
JINUeHH BPEMEHH JJIs MOATOTOBKH TONJIHBA H €ro CrOPaHHs Ha y4acT-
Ke A0 BepxHel MepTBOH TOYKH. DTO NPHBOAHT K YBEJIHUEHHIO MEeXaHH-
YeCKHX Harpys3ok Ha AeTajH AH3ess. [lostoMy, XOTs Au3eab H CHOCO-
GeH BOCHIpPHHSTL Harpy3Ky, COOTBETCTBYIONIYIO JiOGOH TOUKe BHelIHel
XapaKTePHCTHKH, CKODOCTHBle OrpaHHUHTeJbHblE XapaKTePHCTHKH yC-
TaHABJHBAIOTCSI BCerjia HHxKe BHelllHeH XapaKTepHCTHKH.

1.4. TIpu nmocTpOeHHH CKOPOCTHBIX ‘XapaKTePHCTHK B KadecTBe ma-
paMeTpa Harpy3kH HCHOJIb3YIOTCSl MOUIHOCTb AH3eJIl HJIH Pa3BHBaeMbIi
UM KPYTAWHHA MOMEHT. [IJif NPaKTHYECKOrO NPHMEHEHHS CKOPOCTHHIX
XapaKTePHCTHK yJ06Hee HCIOAB30BAaTb H [APyrHe MapaMeTphbl, CBA3aH-
Hble ¢ MOILHOCTBIO HJH KPYTALIHM MOMEHTOM Ollpe/ieJleHHbIMH COOT-
HOUIEHHSIMH H B TO K€ BpeMs KOHTPOJHpYeMble B IpoHecce IKCIIya-
TalHH.

Ilns cymoBbIX AM3eJeli B KayecTBe IapaMeTpa Harpy3kH MOTYT
NPHMEHATbCSA:

1.4.1. Cpeatee HHAMKAaTOPHOE JaBJIeHHE p;, KOTOpoe MPAMO Ipo-
NOPHHOHAJBHO BHYTPEHHEMY KpYTslleMy MOMEHTY, pa3BHBaeMOMY
nBrrateseM. OHO B HaHGOJbLIE!H CTeNeHH XapaKTepH3yeT MeXaHHUeCKHe
H TeIVIOBHE HArpy3aKH B NPaBHJBbHO OTPeryJHPOBAHHOM JH3eJ]e, TaK
KaK HeNOCPeICTBEHHO CBsi3aHO ¢ paboyHM NpPOUECCOM B IHJIHHApAX.
OjaHako mpouenypa onpenejeHHss p, TPyROeMKa H He Bceraa obecre-
YyeHa annapaTypHBIMH CPeACTBAMH.

1.4.2. lluknoBast HORAYa TOMJAHBa by HJH NPONOPHHOHANbHOE eif

OTHOlIIEHHE pacxoja TOIVIHBA K YAaCTOTEe BPAalCHHSA OH3EJdA o Cas3b

3THX NapaMeTPOB CO CPeAHHM HHAHKATOPHBIM JaBJIEHHEM olpenessier-
Cs1 COOTHOLUEHHEM G
Pii
by —CT == Fu' B
rae ¢, €;— NOCTOSIHHBIE KO3((HIUHEHTHI;
g; — yAeJbHBI HHAMKATOPHHH pPacXol TOMJIHMBA;
Q. — TemJoTa CropaHHs TOIJIHBA.

CrienoBaTesbHO, €CJIH HMeeTCsl CKOPOCTHAasi OrpaHHYHTeJbHas Xa-
paKTepHCTHKa B KOOPAHHATAaX p;—n, TO L] Nepexola K OrpaHHYH-
TeJIbHOH XapakTepPHCTHKe B KOODAHHATax by — n JOCTaTOYHO YuecTb
H3MEHEHHE g; NOo pe3yJbTaTaM CTEHJOBBIX HCNBITaHHH, a TakXe BO3-
MOKHO€ B YCJOBHSX IKCIIyaTallHH H3MeHeHHe TeIJIOThl CrOPaHHs TOll-
auBa. O6BIYHO NpPH NEPEeCTPOEHHH XapaKTePHCTHKH B yKa3aHHble KO-
OpJHHAThl H3MEHEHHeM g; IpeHeGperaor.

1.4.3. Tlonoxenne peek TOMMHBHEIX HacocoB (PTH) uanm ykasartens
Harpy3ku (YH). IlpakTHka noxasnBaeT, YTO NpPH HCNOJb3OBaHHH B
TeueHHe pefica OJHOro COpTa TOMJHBA MEXAY CPeAHHM HHAHKATODHBIM
JlaBJIeHHEM H YKa3aHHBIMH NapaMeTpaMH MOANEPKHBAeTCs AOCTATOYHO
TOYHAs H ycToiiunBas NpsMoJHHelHasa cBsA3b. OAHAKO B Npouecce AJH-
TeJIbHON 3KCIVIyaTalHH 5Ta CBSI3b MOXET HapyllaThCs NPH NepeMeHe
COpTa HJIM NMapTHH NPHMEHsIeMOTrO TOIVIHBA, NPH 3aMeHe HJIH nepepery-
JIHPOBKE TOIUIMBHBIX HACOCOB, 2 TaKXKe BCJEACTBHE H3HOCA NPELH3HOH-
HBEIX map HacocoB H dopeyHok. [ToaToMy mpH HCNOJNB30BAHHH B KauecT-

6



Be napamerpa Harpy3kH YH nau PTH cnenyer nepuosuyeck# mpose-
PSATh HX COOTHOIIEHHE CO CPeJHHM HHAHKATODHBIM J[aBJIEHHEM HJIH
[HKJOBOH mojadveli TOmHBa. [lpoBepka MO/IKHA BBINOJNHATBECA INPH
KaXIOM HHAHLIHPOBAHHH AH3eJs, npeaycmorpenHom [IpaBuaa-
MH TEXHHYeCKOH JKCIJIyaTalliH CYJOBBIX TEXHHYECKHX CpelcTB
(P 31.21.30—83).

1.5. Ha napaMerpsl paGouero npolecca H TEIJOBYIO HalpsixKeH-
HOCTb AM3€Jil MOMHMO IIMKJIOBOH NOJAauH TOMJHBA H YacCTOTH Bpallie-
HHS BJHMSAIOT lTapaMeTphl BO3/lyXa Ha BXoJAe B JABHrartesb. IIoBHIeHHe
TeMIepaTypHl, CHHXKeHHe aTMochepHOro JaBJieHHST H MOBBILUIEHHE OT-
HOCHTENbHOH BJIAXKHOCTH NPHBOJAHT K YMEHbLIEHHIO MAaCCOBOrO 3apsia
BO3[lyXa B HIMJHHJApPE H K POCTY TeMnepaTyp pabouero mHk.a.

CrannapTHHIMH aTMOCGEpHEIMH YCJIOBHAMH IJs CYNOBBHIX Au3esel
asisiorca (FOCT 4393—82 u craugapt 1SO 3046/1):

TeMnepatypa okpyxampoteil cpensl, K(°C) 300 ( 27)
6apoMeTpHueckoe AaBJeHHe, KIla (MM pT. cT.) 100 (750)
OTHOCHTeJbHas BJaXKHOCTh BO3ayxa, Y% 60

1.6. B npakTHKe 3KCIJIyaTalud HMeEIOT MeCTO CJAy4aH, Koria xa-
paxkTepHCTHKa rpeGHOro BHHTA H3MeHseTCsi BO BpeMeHH (IJlaBaHHe B
KaHaJje 3a JeAOKOJOM HJAH cBoOOAHOEe NJaBaHHe BO JbJaxX, BXOA B
HHPKYASLOHIO ¥ BHXOJA H3 Hee, IVIaBaHHe Ha BOJHeHHH M nap.). [lpu
BLIOOpe criocoGa ynpaBJeHHs AH3eJeM B TAKHX YCJIOBHAX CAeAyeT ydH-
THIBATb, YTO HECTALlHOHADHOCTb pPeXHMa B MeHbllleH CTemeHH BJHSET
Ha TeNJIOBYIO H MeXaHHUYEeCKYIO HalpsXKeHHOCTb [JBHraTels, eCJH H3Me-
HeHHe pPeXXHMa IPOHCXOAHT 32 CUeT H3MeHEHHS 4aCTOTH BpaHIeHHS
IPH NOCTOSAHHOH WJIH MaJO MeHsWledcs IUHKAOBOA MOJaye TONJHBA.
OO6yca0oBAEHO 3TO TeM, UTO UHKJIOBas NOAAa4Ya B HauGoJblIell CTeneHH
onpejejsier TeMIepaTypHOe COCTOsSIHHe JeTaJiefl HUJIHHAPO-NOPIIHEBO
Tpynnel H GLHICTPOEe ee H3MeHeHHe NMPHBOAHT K 3aMETHOMY HCKaXKEHHIO
TeMNepaTypHOro HoJisi AeTastel H K MOSIBJEHHIO JONOJHHTEJIbHHX Tep-
MHYECKHX HalNpsXKeHHH.

2. METOXHKA HA3HAYEHHS 3KCIJIYATALLHOHHBIX PEXXHMOB
PABOTHI FJMIABHOIO CYAOBOIro AH3EJA

2.1. OGmHe noaoxeHns

2.1.1. Hacrosimass Meroauka NpHMeHHMa s AuH3ejel, Haxons-
[IUXCS B YAOBJETBODHTENLHOM TEXHHUYECKOM COCTOSIHHH M paboraio-
UIHX HAa PeKOMeHJ0BaHHBIX COPTax TOMJHBA H MacJja.

2.1.2. OcHOBHO! mpuHUHN, 3ajioxKeHHbIH B MeTtoauky, — oGecmne-
YeHHe ME€XaHHYECKHX H TeIWJIOBbIX Harpy3oK Ha JeTaJlJid HUJHHAPOMOpIU-
HeBO# Tpynnsl M NMOAMIHNHHUKH IBHraTelsi Ha YPOBHe, He MpEBBIHIAIO-
IleM Harpy3oK NPH CTAHAADPTHBIX YCJOBHSAX 3aBOACKHX HCIBITAHHMA.

2.1.3. YcraHoB/ieHHe pexxHMa paboThl AH3eMd B COOTBETCTBHH €
HacTosimlell MeTOAHKOH He HCKJIOYaeT HEOGXOXHMMOCTH KOHTPOJIS pa-
604HX NapaMeTpOB, NpeAeJbHHE 3HaYeHUS KOTOPHIX OrOBOPEHH B 3a-
BOJCKOH HHCTPYKILHH IO 3KCIJIyaTalHH ABHraTeJ.



2.1.4. MérofnKa HaszHaueHUs PEXKHMOB OCHOBHIBAETCH Ha CKOPOCT-
HHIX OrpaHHYHTENbHBIX XapaKTePHCTHKaX C y4YeTOM TeMIlepaTyph BO3-
IyxXa Ha BXoje B JABHrartesb. CKODOCTHbIE OrpaHHUHTEJbHEIE XapaKTe-
PHCTHKH yCTaHaBJIHBAIOTCA AJs AJHTeNbHOH (HeorpaHHYeHHOIl BO Bpe-
MEHH) U JJid KpaTKOBpeMeHHO# paboTh (He 6ojiee OXHOTO uyaca €
OrOBOPEHHOH B 3aBOACKOH MHCTPYKIIHH NEPHOJHYHOCTHIO).

2.2, Tunoso# rpadHK AJAs Ha3HAUYEHHS
pexuma paGorsl rAaBHOrO CYAOBOrO AH3ensn

2.2.1. Ias HasHaueHUsi pexuma paGOTH [VIABHOTO AM3eJsi HCIIOJb-
syercst rpadHk (pHC. 2), MOCTPOEHHBIH B OTHOCHTEJIbHBIX KOOpAHHATax
«cpe/iHee HHAHKATOpHOe A4BJIeHHE ~— YacTOTa BpallleHHA». [las mpak-
THYECKOTO NPHMeHeHHs rpaduk MOxeT ObITh OCTPOEH € HCMOJAb30BaHH-
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Puc. 2. Tunosofi rpaduk AN BHOOPA 3IKCIIyaTaUHOHHLIX PEXHMOB paGoTh
rJIaBHOFO JH3€5

eM B KauecTBe KOOPJAHHAT a6COJIOTHHX BeJHUHH p; u n. ITo ocu opau-
HaT MOryT GHTb AAHH JONOJHHTEJIbHBE IHKaJH AJS APYTHX NapaMeT-
POB Harpy3KH C yueToM OOLIHX IIOJIOXKEeHHH, H3JIOXKeHHHIX B I. 1.4.2 4
1.4.3 nacrosimero PII.
2.2.2. Jiunun Ha rpaduke 03HAYAIOT:
ABC— cKOpPOCTHasi OrpaHHYMTe/]bHAS XapaKTepHCTHKA MJA JIJH-
TeJbHOH paboTH;
A,BBC — cxopocTHasi OrpaHHYHTE/IbHASA XapaKTePHCTHKA JJf KPaTKo-
BpeMeHHOH paboTH;



CD — suHH#, OTPAaHHYHBAWINAs HaHOOJBLIYIO YAacTOTy BpallleHHS,
JONYCTHMYIO NIPH JJIHTEABHOIT SKCIIyaTallHH AH3eJs.

Ha rpaduk HaHeceHa ceTKa BUHTOBBIX XapaKTePHCTHK p; =cr?.

INMpumeuanue. Pexkovednaunuu no BHG0PY CKOPOCTHHX OrpaHHYHTENbHBIX
XapaKTePHCTHK H3JOXKeHH B pasj. 3.

2.2.3. Ilone, orpanuuennoe Jguuuedi ABCD, rpaduuecku orobpa-
JKaeT Bce BO3MOXKHEIE PeXXHMBbI, Ha KOTOPHX JABHraTeJb MoOXeT pabo-
TaThb B 3KCIUIyaTaluH 0Oe3 MeperpyskH, ecH TeMiepaTypa BO3jfyXa Ha
BXOJZie B Ju3eJib HE NPEBHILIAeT CTaHAAPTHYIO.

Tone, orpanuuenHoe aunusiMu ABB A,, rpaduueckn oroGpaxaer
PEXHMB, AONYCTHMBIE AJIsi KpATKOBPEeMEHHOH paboTH.

2.2.4. TlopsijoK ¥ NOCJe0BaTeJbHOCTb HCNOJb30BaHHA rpadHuKa
(cM. puc. 2) nas Ha3HauyeHHsl pexkuMma paGoTH au3esisi TNOKa3aHH Ha
npuMepax.

IIpumep 1. Ilocne BHXOZAa W3 NMOpTa ABHraTesib BBeJeH B Npej-
foJlaraeMblil JJIHTEJbHBIA pexXHM n=91 u NpomsBefleHO ero HHAHIH-
poBaHHe. B pe3sysbTaTe moJiyyeHo cpejHee HHIAMKAaTODHOe [aBJIeHHE
p;=91 (3nmecb u najiee B NpHMepax 3HA4YeHHS n M P ; NPHBEJEHH B
NMPOLIEHTaX OT HOMHHAaJAbHBIX 3HayeHui). Ha rpadmuk (cM. puc. 2) Ha-
HOcHTCs TouKa M ¢ KoopauHatamu n=91 u p;=91.

ITosoxkenne Toukn M Ha rpadHke onpejesnsieT XapaKTePHCTHKY
BHHTA p;=cn?, COOTBETCTBYIOILYI0 KOHKDETHLIM YCJOBHAM IJIaBaHHS.
[NepenBurascy ot ToukH M BROJIb JIHHHH p;=Cn? O NepecedeHHs ¢ JH-
Huell AB, HaxoQuM INpenesbHBIH JONYCTHMHI pPeXUM IJIHTENbHOIl pa-
6oThl auseas (Touka M; ¢ koopauHataMu n=92,8 u p; =95,5).

YuHTHIBas BO3MOXHOCTb H3MEHEHHs peXHMa BCAEACTBHE H3MeHe-
HHSI BHEUIHHX YCJIOBHH (HampaBJieHHe H CHJa BeTpa, ryyOHHA NOJA KH-
JeM H T. A.), PeKOMeHAYyeTcs NPH OKOHYaTeJIbHOM BHIGOpe pexuMa
HMeTb 3anac IO YacToTe BpAIlleHHs] H CPefiHeMy HHAHKAaTODHOMY HaB-
JIEHHIO OTHOCHTEJIbHO OrPAHHYHTEJbHOH XapaKTepHCTHKH B pa3Mepe
1—3%. B peayasraTe BHOHpaeM pexum M, ¢ KoopAHHATaMH n=92 u
Pi =93.

Heo6xoanMo nepHOAHYECKH KOHTPOJIHPOBATb PeXHM, Jydlle BCEro
M0 yKa3aTeJio Harpy3KH HJH MO NOJOXEHHIO peeK TONJIMBHHX HacOCOB
(cM. n. 1.4.3), u npy H3MEHEHHH YCJOBHil NJIaBaHHSI KOPPEKTHPOBATh
ero.

I[Tpumep 2. ITocne anuTENbHON CTOSIHKH B TPONHYECKOM MOPTY
B pe3ynbTaTe HHIAHUHPOBaHHS onpefened pexuM N (n==88, p;=93).
B sToM ciiyuae HeOGXOAHMO CHM3HTb Harpysky no KpaiiHefl Mepe 10
Pi=90 u n=86,6 (Touka N,). PekomeHayercsi yCTaHOBHTb peXHM,
COOTBETCTBYIOLIHH TOUKe Nj.

MMpumep 3. Ilpu nnaBanuu B Ganjacre B pe3y/bTaTe HHIHLIH-
poBauus onpepeauscs pexum K (n=100, p;=88). MakcumanbHas
EONyCTHMasi Harpy3Ka B 3TOM clyyae ONpefleifieTcsi MaKCHMaJsbHOH
AONyCcTUMOI yacToTo#f BpauieHHs (Touka K;). Pexomenayercs ycramno-
BHTb pexxuM K, HMes 3amac Ho 4acToTe BpallleHHS OKOJIO 1,5&0
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2.3. Yuer TeMnepaTypn HapyXHOro BO3LyXa
NpH HA3HAYEHHH PeXHMa PaGOTH rAaBHOro CYAOBOTO AH3es

2.3.1. YpeauueHHe TeMNepaTyphl BO3AyXa Ha BXOJAE B JABHrarteb
BeJleT K YMEeHbIIeHHIO MacCOBOrO 3apsifa BO3jyXa B UHJHHIAPE H HeNo-
CPEACTBEHHO CBSI3aHO C yBEJHYEHHEM TEMNEePaTyphl BHINYCKHHIX Ia3oB.
[TosToMy B KauecTBe OrpaHHYHBAIOLIEro napamerpa B TPONHYECKHX
YCJOBHSIX NUIaBaHHs TNIPHHHMAETCs TeMIepaTypa BHIMYCKHBIX ra3oB.

2.3.2. Beuay Toro, 4To TeMnepaTypa BHINYCKHBIX ra30B MO IHJHHA-
paM nusessi ¢ HMIYJbCHOH CHCTEMOH HaiAyBa MOXET 3HAUYHTEJbHO
pa3anyaTthcs, NPEANOYTHTENbHO NPH HAJHYHH CPENCTB H3MEPEHHS HC-
MOJ/Ib30BaTh B KayecTBe OrPaHHYHBAIOINErO INapaMeTpa TeMnepaTypy
rasop nepejx TypOHHOH, KoTopasi B GoJblleii Mepe OTpaKaeT cpeiHe-
MAaccoBYIO TeMNEepPaTypy.

2.3.3. B KayecTBe OrpaHHYHBAIOILETO 3HAYEHHS TEMIEPaTypH ra3oB
JOJIKHO TPHHHMATbCs 3HaueHHe, YKazaHHOe B HHCTPYKIHAX 3aBOAa—
H3roToBHTeNAs Au3edis. [Ipu npeBHILEHHH NMPeIeJbHOTO 3HAUEHHS TeM-
flepaTyphl Harpy3ka JAu3eJs A0/1KHA ObITb COOTBETCTBEHHO CHHXKeHaA.

2.3.4. Tlpu oTCyTCTBHH B MHCTPYKUMSIX YKa3aHHH 1O IpeaesbHOMH
TeMnepaType BHIYCKHBIX ra30B PeKOMEHAYeTCsi CHHXXaTb HarpysKky XH-
3enss Ha 3—4Y% OTHOCHTEJBHO OrpaHHYHTENbHOH XapaKTePHCTHKIL
(pa3n. 2.2) Ha Kaxanie 10°C mpeBbilieHHs TeMIepaTypbl BO3AyXa Hax
crannaprHoii (27°C).Tak, nAss1 nepBoro npuMepa, H3JIOXKEHHOTO B
n. 2.2.4, np4 TeMnepartype Bo3AyXa Ha BxoJe B ABurareib 37°C peko-
MEHIOBAHHLIH peXHM COOTBeTCTBYyeT TOuke M; (n=90,4; p;=289,6).

2.4. OcoGeHHOCTH HA3HAYeHHA pexuma paGoThi
FaBHOTO JH3eJR C BHHTOM (PHKCHPOBAHHOrO mara
B JIeA0BLHIX YCHAOBHAX NJAABAHUS

2.4.1. Pexum paboTH TrAaBHOro AH3eJis NPH NMJAaBaHWH CYAHa BO
JIbJlax OTJIHYaeTcs CJeLYIOUHMH OCOGEHHOCTAMHU:

BO3MOXKHOCTb CPABHHTEJNbHO MEJJEHHOTO H3MEeHeHHs XapaKTepH-
CTHKH Ipe6HOro BHHTa BCJIeJACTBHE H3MEHEHHs JIeJOBOTO CONpPOTHBJIE-
HHA ABHXKEHHIO CyAHa. Kpa#iHHMH cayuasiMH sBJASIOTCA 1LIBapTOBHAs
XapaKTepHCTHKAa BHHTa (HyJieBast CKOPOCTb CYJHAa) H XapaKTepHCTHKa
BHHTa, COOTBETCTBYIOLIAsA X0y Ha YHCTOi BoJe;

BO3MOXHOCTb KPAaTKOBPEMEHHOr0 yBeJHYeHHSI MOMEHTa Ha BHHTe
BCJIEICTBHE B3aMMOJEHCTBHS JionacTei rpeGHOro BHHTA CO JIbJOM.

2.4.2. Tlpu cnenoBaHHH NPAMBIM KypcoM B KaHaje 3a JeA0KOJIOM
HJIM NpPH CaMOCTOATE/IbHOM IJaBaHHH B POBHOM JbJy PeXHM paboTH
IHu3eJid JOJKEH PacnojaratbCsi BHYTPH NOJISI PEXHMOB, AONYCTHMBIX
Ans pauTenbHOl paboTH (puc. 3, 30Ha A).

2.4.3. Tlpu npoxoxJAeHHH NOBOPOTOB KaHaJja, NPH CXKAaTHH JbJIOB,
npu $OPCHPOBAHHH JIEJOBHIX NepPeMHEYEK XOMYCKaeTcsi KpaTKOBpPeMeH-
Has pabora Au3els B 30He B (cM. puc. 3). JlanTeqbHOCT HenpephiB-
HOit pabOTH B 3TOH 30He He AOJIXKHA NpeBHINAaTh | u,

2.4.4. Pabora ausens 3a npeaenaMH 30HH B (3oHa C Ha puc. 3)
Zonyckaercsi He Gojiee 5 MHH B €Jyyae Yrpo3bl 3aK/JHHHBaHuA Cy[Ha.
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Ec/iu B TeyeHue YKa3aHHOTO BPeMeHH Harpys3ka Qu3eJs He BOfjeT B
30Hy B uan A, Heo6X0JHMO YMEHbIIHTb UMKIOBYIO NOAAyYy TOIJIHBA [O
BBOJa pexuMa ABHraTeJs B OJHY H3 3THX 30H. Bo Bcex ciayuasix muk-
JoBasi nojada TOMJIMBA He JOJIKHA NpeBbIIaTh HOMHHAJbHOTO 3Haue-
HUA.
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Puc. 3. 30HH peXHMOB CyZOBOro AH3eist B JIeAOBBIX YCJOBHSIX MJa-
BaHHA:
A — pauteabuasi pabora; B — ue 6oiee 1 u; C — He 6oaee 5 MHH

2.4.5. PexomeniyeMbie CKOPOCTHHE OrpaHHYHTE/bHBIE XapaKTepH-
CTHKH AJIsl CYJOBBHIX AH3eJeH NpHBeleHH B pa3f. 3 Hacrosimed Mero-
AukH. JIng obecneueHHsi CBOEBPEMEHHOrO KOHTPOJISI 32 PeXKHMOM IBH-
raTtesis B JI€JIOBBIX YCJOBHAX IJIaBaHHs B KayecTBe papaMeTpa Harpys-
KH 1leJ1ecoo6pa3Ho NMPHMEHSITh NOJIOXKEHHE TONJIHBOPEryJ/AHPYIOEro op-
rama.

2.4.6. Bo6op cKOPOCTH ABHXKEHHSI CYAHA OnpenesieTcsi YCJOBHSIMH
Jie0BOro IviaBaHHsi. OJHAKO NPH HAJHYHH aNbTEPHATHBHBIX peuIeHH#H
cjellyeT NpUHHMAaTb BO BHHMaHHe, 4TO HaHOoOJee TSAXENbBIMH peXHMa-
MH pabOTh JH3€JIs1 ABJAIOTCS PeXKHMBI BOJIH3H IIBapTOBHON XapaKTepH-
CTHKH Trpe6HOro BHHTA, T. €. IPH MaJioii CKOPOCTH xoaa cyaHa. Ilosro-
MYy NPH NPOYHX PABHHIX YCJOBHAX NPEANOYTHTEJIbHO CJIENOBATh C I10-
BBIIIEHHOH CKOPOCTBIO XOJa, NpeojoJieBas BpeMeHHOe yBelIHUEHHE Jie-
JIOBOTO CONPOTHBJIEHHS 3a CYeT MHEPLHH CyJHa, a He 3a CYeT BHXOAa
JH3ena Ha pexXuMH 30H B u C.

2.4.7. 13 nepexoXHHX pEXHMOB I8 ABHraTesis HaubGosiee Hebiaro-
NPHATHBIM ABJAsieTCst ObICTPHIA, T. €. B Teuenue 1—2 MHH MOJHBIA Ha-
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6poc HAarpysku NOCJe OCTAHOBKH H OCTHIBaHHs B Tedenne 5—10 mun.
Cuoenyer usberath Takux Ha6pocoB Harpysku. Ilpm saxnuHeHHOM
CylHe NpeANouTHTeNbHee paboTaThb Ha peXHMe IBapTOBHOH Xapakre-
PUCTHKY B 30He A, YeM OCTaHaBJIHBATb JABHIaTeJb.

Ecau mpurarenb GHJ OCTAHOBJIEH BO JibJax Ha Bpems Gosee 10 Mun,
pPeKOMeHJyeTcss [0 Hauasja MaHeBPHPOBAHHSI 3alyCTHTb [BHTaTeNb H
npopaboTaTh Ha NOHHXeHHOH Harpyske 5—10 mum.

3. CKOPOCTHBIE OrPAHHYHTEJIbHBIE XAPAKTEPHCTHKH
CYJOBbIX NU3EJEN C FA3OTYPBMHHBIM HANAYBOM

3.1. IlpuBeseHHble B HAacTOfIEM pasjiese CKOPOCTHbIe OrpaHHYH-
TeJIbHblE XapaKTePHCTHKH CYJOBBHIX AH3ejeH PEKOMEHAYIOTCS AJs NpH-
MEHEHHsl [PH OTCYTCTBHH AHAJOTHYHBIX XapaKTePHCTHK B 3aBOJCKHX
HHCTPYKUHSIX NO 3KCIUIyaTauuu jABHratens. B Tex ciyuasx, Koraa sa-
BOACKHME HHCTPYKLHU B OOJbLIEH CTENEHH OrpaHHUYHBAIOT 06JacTb JO-
NYCTHMBIX B 3KCIJyaTalWH PeXHMOB paboThl, BO3MOXKHOCTb NPHMEHe-
HHs DEeKOMEHIOBAaHHHEIX B Hacrosuleli MeToiHKe XapaKTepHCTHK IHOJA-
JIEXXHT COIVIACOBAHMIO CO CJAYyXO00ii CyAOBOTO XO3dHCTBa MJIH TeXHHYe-
CKo# cayxk060ii MapoxoAcTBa.

3.2. BHGop peKOMeHJOBaHHOH XapaKTePHUCTHKH [J51 KOHKPETHOro
Iu3eJist TPOH3BOJHUTCS MO CAEAYIOIHM NPH3HAKAM:

THII CHCTEMBI HaJayBa (CHCTEMa C HMNYJbCHBIM HJIM TNOCTOSHHBIM
JaBJieHHeM rasoB nepej TypOxHOI);

JaBjieHHe HaiAyBa Ha HOMHHAJIbHOM peXHMe, I[OJNy4YeHHOe IMpH
CTEHZOBHIX HCNIHITAHHAX Au3ess (H3GHITOYHOE);

TIPOJOJIKHTENILHOCTh Pa6OTH Ha pexHme (AJHTenbHast 6e3 orpaHu-
YeHHs] BpEMEeHH HJIH KpaTKOoBpeMeHHas pabora).

3.3. Bce pexoMeHmoBaHHBIE XapaKTePHCTHKH NOCTPOEHH ¢ COGJIO-
HEHHEM CJIeYIOUIHX NPHHIMIOB!

3.3.1. Hdas Bcex asurarteJeil gonyckaercst pabora 10 YacTHYHOH
BHelIHell XapaKTepPHCTHKE, COOTBETCTBYIOIIEH HOMHHAJIbHOMY CPeRHEMY
HHIHKaTOPHOMY AaBJeHHIO (HOMHHAJbHOH IHKJIOBOIl nojaye TONJIHBA),
B AHaNa3oHax 4acTOT BPalLleHH::

(0,97 — 1,03) ny — nas anuTenbHOH pabOTHI;

(0,90—0,97) ny — AJas KpaTKOBPEMEeHHOH paboThl.

31ecb ny — HOMHHAJbHAS YacTOTa BPALLEHHS.

3.3-2. HonyckaeTcs AJHTedbHasi paboTa AM3enst ¢ 4acTOTOH Bpalle-
HHs, Ha 3% npeBbILIAOLEH HOMHHAJBHYIO (Amax==1,03 ng).

3.3.3. Ilpu noHHKeHHOH yacTOTe BpalleHHs AoNMyckaeMasl Harpyska
CcHUXKaeTcs, HauuHas oT 0,97 n, anas aaurenbHoit pa6ote H oT 0,9 ny
AN KpaTkoBpeMeHHOH. Hak/JOH XapaKTepHCTHKH B 3TOM [IHama3oHe
enpejeJisieTcsl THIIOM CHCTEMBl HaJAyBa H JaBJieHHEM HaJAyBa Ha HO-
MHHAJIbHOM pexHMe.

3.3.4. 3HaueHHs cpejHEro HHAMKATODHOrO JAABJIEHHS H YacCTOTH
BpallleHHA Ha OCAX KOOPJAHHAT rpadukoB H B ¢GopMynaax AaHbB B IpoO-
HEHTaxX OT HOMHHAJbHHX 3HaueHui. IIpHBOAMMEIC 3HAUCHHS NABJEHHS
HaJAyBa OTHOCATCS K H3GLITOUHOMY JaBJIEHHIO.
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3.4. PekoMenayeMble CKOPOCTHEIE OTPaHHYHTENIbHEIE XaPaAKTEPHCTH-
KM JH3eJell c UMIYJbCHOl CHCTEMOH ra3oTypOHHHOrO HaALyBa NpHBe-
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Puc. 4. CkopocTHble OrpaHHUHTe/bHHE XapPaKTePHCTHKH JH3ejell ¢ HM-
NyJbCHOfi cHcTeMOR HaaayBa (AJuTespHas paGora)
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Puc. 5. CkopocTHrie OrpaHHYHTE/]bHHE XapaKTePHCTHKH LH3eJeH ¢ HM-
nyJbCHORA cHcTeMOf HajAyBa (KpaTKOBpeMeHHas paGoTa)

IeHul Ha puc. 4 (anurespHas pabota) u puc. 5 (KpaTKoBpeMeHHas pa-
6ora).

13



Buj XapakTepHCTHKH A TNPOMEXYTOYHBIX 3HAueHHH JaBJieHUs
HajAyBa HaxXOAWTCs MyTeM HHTEPNOJNSIUHH.

HakJioHHHe y4acTKH XapaKTepHCTHK, allllPOKCHMHPOBaHHbIe JHHel-
HbIMH yYpaBHEHHMSIMH BHJA p; =a--bn, npuBefeHs B Ta6j. | (3Hauenus
P ;¥ n BHpPaXXeRbl B NPOLEHTaX OT HOMHHAJBHBIX 3HaUEHHH) :

Ta6auuna 1
JlaBaeHne HajAyBa P, JaureapHas paGorta KpaTkoBpemensasi paGota
GapH (H36HTOYHOE) n<0,97 n, n<<0,9 n,
<05 p;=644-037n pi=6740,37n
0,7 p; =5140,5n pi=53+4+0,52 n
1,0 pi =4440,58n pi=4440,62n
=15 pi=404062n pi=39+40,68n

3.5. PekoMenayeMbie CKOPOCTHBIe OrpaHHUYHTebHbE XapaKTepHCTH-
KH JAH3€eJlell ¢ CHCTEMOH HajinyBa NpPH NMOCTOSIHHOM [AaBJICHHH rasoB Me-
pen TypOHHON NpHBeieHH Ha pHC. 6 (AiuTenbHass pabora) u pHC. 7
(kpaTKoBpeMeHHas pa6Gora).
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Puc. 6. CkopocTHHe OrpaHHYMTe/NbHHE XapPAaKTEPHCTHKH AH3eNeRr ¢ CHc-
TeMOH HajfyBa HMOCTOSHHOTO JaB/ICHHS
(aanTenbHas pa6Gora)
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Puc. 7. CxopocThbhle OrpaHHYHTe/bHHE XapaKTepPHCTHKH AH3eJefdl C M-
TyJbCHOM CHCTEMOH HaAAyBa NOCTOSHHOrO AaB.jeHHS
(kpaTkoBpeMeHHasi pa6oTa)

Hak/IOHHBle Y4acTKH XapaKTePHCTHK, aNMPOKCHMHPOBaHHHE JIH-
HeHHMH yYpaBHEHHSMH BHAa p;==a-+bn, npuseieHsl B Tabi. 2.

Ta6auuna 2

JlaBnenne HagmyBa px, Jautenphas pa6ora KpatkoBpemenHast pa6ora
6apu (u36HTOUHOE) n<<0,97 ny n<<0,9 n,
<05 pi=54+4-0,47 n P.i=584047 n
0,7 pi=32+0,7n 1;=35+0,72 n
1,0 pi=12+4+091 n pi=1140,99n
1,5 pi=—5+1,08n pi=—8+12n
>20 pi=—T+11n pi=—10+1,22n
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