4.4. Методические указания по выполнению 

курсового проекта. 
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Crietpfansas MPHKNAXHAS THCOIUHHE «CyNOBEIE aBTOMATHIHPOBAHHBIC JIEK-
TPOIHEPIeTHICCKHE CHCTOMED) ITPEAYCMATPHBAST H3YICHHE HCTOUHHKOB SNEKTPOIHCPTHH
HA CYJAaX, CUCTCM PACHPEACNCHHS SJIEKTPOSHCPIHH, K()MMyTﬁD,HOPﬂ{D-SaﬂIHTHOﬁ annapa-
TYpHI, CHCTEM ABTOMATHHECKOrO PETYNMPORAHIA HAPSUKEHACM H YaCTOTOH BPAMISHHA Te-
HEDATOPHEIX aFPEraTos, BONPOCOS MaparensHoi paboTel TeHEPaTOpOB H 3aMHTH 3rie-
MEHTOB CYHOBAIX CeTeH, PacueToB KabenbreIX TPACT, HEPEXOHEIX MPOUECCOB TOKOB H Ha-
DpsUiceHl, BOTIPOCOB ABTOMATH3AIMH ¥ ONTHMH3ALFH SKCIUTYSTALHOHHEIX PEXHMOB, Me-
TOXBL H3YyYCHHA JHCIFIUIHHBL BIIOYAIOT HIYYCHHE TCOPCTHYECKOr0 MarepHaid, BEIOJN-
rerue nabopatopHsX PaboT M MHNHRHAYATBHOMN CAMOCTOATEMBLHON PaBoTs! Han yueGHEM
MaTePUAIIOM.

Ylensro BBUNOJIHCHHA KyPCOBOI PaboTh! ABIIETCA H3YYCHHE MATEPHANA M TIPHBH-
THE HABBIKOB IPOCKTHPOBAHA CYHOBBIX anem‘poaﬂepmmecmx CHCTEM,

B xon¢ XypcoBoT0 NPOEKTHPOBRHHS PEIIAXTCS CNEAYOMHE 3aa4H:

- 3aKPEIUICHYE TEOPCTHHECKHX, 3HAHMI IyTeM BBIONHEHH WHKEHEPHBIX Pacue-
TOB, PETOSHUA HECTAHTAPTHAIX 33034, 4 TAIOKS IYTEM CAMOCTOATENBHOrO H3YMCHWA OT-
ZENBHBIX BONPOCOB H [OTONEHVH MHCIIHIUIHHEL,

- KOMIUICKCHOE TIPHMEHEHHE 3HAHME, NPHOOPETCHHEX TIPH M3yderiH dyAnaMeH--
TATRHBIX, OsmeTeXHK‘IECKPD( w CHEIHANBHBIX JHCIHIUIMH IS PeIICHMS 33/34 NMPOH3BOM-
CTECHHOrO Xapakrepa;

- NPMBHTHE HABFIKOB MPOEKTHO-KOHCTPYKTOPCKOH paGoTht Ha ocHOBe mpHobpeTe-
HUSL OBITA TEXEHHECKH TPAMOTHOTO OQOPMICHHS PE3yNBTATOB HIDKCHEPHBIX PACUCTOB H
rpadHHEcKOro MaTePHANIA B COOTBETCTBHH C Tpebosanmamu OCT u ECKJ;

- proGpeTerKe HABKIKOB PaGoTs Ha nepcoHmEHON IBM;

- APHBHTHE HABKIKOR PaGOTHI ¢ yuefHoll I TEXHAUECKOH NHTepaTyPOl, HOPMATHB-
HOH AOKyMeHTaIHel.

Jlnst BRIMONEEHNA KyPCOBOTO HPOEKTa HEOOXOZHMO H3Y'MHTh JIMTCPATYPY, TpHBE-
JCHHYIO B RaHHBIX MCTOMMUICCKAX YKA3IAHHAK.

Hactosmme METOTHHECKHE YKA3aHNS PAsPabOTAHEI C UCIIONE30BAHKEM METOXHYE-
CKHX YKA33HHI| COOTBETCTBYIOLIETO KYPCa IO CHELHasHOCTH 180900 — 3mekrpoobopymo-
Bamme M asToMarika cyaos (astopst Turos B.B., Xyntxos B.K.) ¢ neoBxommbme name-
HEHHAMH H JONONHEHHAMH B COOTBETCTBHM C THIIOBOH TIPOrpaMMOoii it CHEUMANBHOCTH
240600 mo pucrmMIHHe «CYNOBHE ABTOMATH3HPOBANHKIE MEKTPOIHEPIETHUECKHE CHC-
TEMBD),

1. OPFAHUSALMOHHO-METOOUYECKUE YKASAHUA
0 BbLIMONHEHWMIO KYPCOBOMO NMPOEKTA

Bbma‘!a 33}181{!/(17! Ha KypcoBoe TPOCKTHPOBAHKE HA QTHEBHOM OTHCHCHHH ITPOH3BO-
AUTCA HA l'lepBOﬁ HEACNe CEMECTPE, HA 3204MHOM OTHAEICHHH — B NEepHOA YCTaHOBOUHBIX
ReKIHH,

3amanue Ha KypcOBOE MPOEKTHPOBaHMe CHOPMYIMPOBaHO B pasfenax 2, 3 meTo-
IM4ECKHX yXasauuit. B IPWICKEHUH NPUBOJITCH CIPABOUHbIE MATEPHANB!, HEODXOMHMBIE
Ditst pacHeTos.




[image: image4.png]O6eM M CONEPHANTE KyPCOBOTO NPOEKTA MOTyT OhiTh MIMEHEHES B JABUCHMOTTH
OT MHEHBHIY&BHBIX CHOCOGHOCTEH CTynerTa 3a Cyer NOOABNEHML PasgenioB yyebHo-
HCCIeNOBATeNLCKOrD XapakTepa. Ctymenran Beex Gopm oOyueHus Py BHIIONHEH S Pac-
4eToB 06A3aTENBHO HCMOMB30BaTs IBM, O6beM M xapaxrep. 3ajay, pellaeMEX B Kypco-
BOM NPOEKTE ¢ NoMonpio IBM, 0rosapHsaroTCR IPH BALEAYE 3aXAHIAL.

PaBora HaA KyPCOBEIM NPOEXTOM AOJDKHA BECTHCh TIODTATIHO B COOTBETCTIBI ©
YTBEPHIEHHBIM 3aBEAYIOMHEM Kadenpol xanexnapmsi rpaguxoM. B yxasanmsie cpoxd
CTYZOEHTS! NOJDKHB! NPEJCTABITh PYKOBOAMTENIO BUIONHEHHEIC PasfeNsl NPOEKTa Ha
npoBepky. It HHOrOPOMHIX CTYEHTOB-330MHHKOB PA3DEIIACTCA BHICHUIATh Ha Kadeapy
JIA TPOBEPKH 3ABEPIICHHHIC KyPCOBSIE TPOEKTH! B TEPHOX Mexiy naboparopmo-
SKIAMEHALHOHHAMHA CECORIMH.

K 3ampte KypcOBOro HPOEKTE JONYCKAIOTCA CTY/ACHTSL, BHITIONHHMAIHE BOE Pasme-
JIBI 3AJHHA B COOTBETCTBHH C TPeGOBAHIAMH HACTONIIHX METOTMYECKHY. YKajarmi, 3a-
BEpIIEHHBI KypCOBOil MPOEKT MPENCTABIIETCH PYKOBOHTENIO HE TIOZKE, YeM 3a JBE He-
ZEMH 710 HAYANA SK3AMEHAIHOHHOM CeCCHH.

3amuTa KypeoBoro HpoSKTa NPOHBOZHTCA Nepej KoMuccHel, B mpongecce samu-
THE CTyZeHT 00s3aH TIPOAEMOHCTPHDOBATH ITOJHOE NOHHMANKE CYINECTBA 33a4, pemrac-
MBIX B IPOEKTE, A TAIOKE JATH YCTKHE OTBETH! HA BONPOCH!, KACAIONIHECH TEOPETHHECKHK K
NPAKTHYECKHMX CTOPOH IPOEKTA. .

HostcHuTebHA SATHCKA I0/DKHA COAEPMATE 35-40 CTPAHHL, PYKOITHCHOrO HIH
MAIIHHOTMCHOTO TEKCTA, TPadyecKan Hacts —~ 4 MHCTa YCPTExKeH, BEIMOMHEHNBIX Ha BAT-
mare popmara Al (594x840 mm). [padrryeckeii MATEPHAT HOIDKEH BRIIONHATEC B COOT-
seTcTBHU ¢ feficrsyromena TOCT Emumolk CHcTeMEl KOBCTPYKTOPCKOi AOKYMEHTRUMH.

2. COOEPXAHUE KYPCOBOIO NPOEKTA

Kypeosoit POEKT JOIDKEH COCTOATS H3 TOACHMTENBHOH 3axmicki ofmeMom 35-40 -
JIHCTOB M IPAthHYecKOro MaTEPHATA.

TloAcHuTENbHAY 3ATHCKA BKIGOUAET:

1. Trrynssii THCT (TpHIONKEKHE 1). .

2. 3a0aHHE Ba MPOCKTHPOBAHHE.

3. Ornaenenwe. -

4. Kpatksie JaHHEIE 0 CYAHE, €10 JHEPreTHYECKoH YCTaHOBKe ¥ TpefoBammaA K
IMEKTPOIHEPTETHHECKOIL CHOTEME.
- 5. Matepianst KypcoBOro TpOeKTa.

6. CrIHCOK MCIIO/Mb30BAHHOM IUTEPATYPHL.

KypcoBo#t MpoekT BHIIONHAETCA TOX HasBaHHeM «CyXOBBIE ABTOMATHIHPOBAHHEIE
3NEKTPOIHEPIETHUCCKIE CHCTEMED)

3anakue Ha KypcOBOH NPOEKT BIITONAET:

1. Onpencienie Harpyaka reneparopos CIC, HGOp HCTOUHHKOB K Tpeobpaso-
Barene anexTprdeckolt srepriu COOC.

2. Brifiop cucTeMbl aBTOMATHMECKOTO PErY/IMPOBAHI HAMPIKEHMA H YaCTOTEI e~
HEPATOPOB.

3. Buifop 1 noctpoekne GynkupoHANLHOK CXeMbI CYNOBOH dmexTpocTanImE CO- ~
2C.




[image: image5.png]4. Beifop KOMMYTAaUHOKHOH ¥ 3aIUMTHONK ANIAPATYPHL, YCTAHOBNCHHOH Ha rnas-
HoM pacipengnutensroM mure (IPHY), srifop # nporepourst pacuer xabenel, orxons-
neex o7 nrad TPI,

5. Pacuer TOXOB KOPOTKOTO 3amMprkarus B CIOC ¢ y4eroMm TOKOB NMOINHTKH OT pa-
BOTAIOMAX BIEKTPOABHTATENCH, MpoBepka snemeHTos CIIC Ha HAMHYECKYIO ¥ TEPMHE-
YECKYI0 YOTOHHHBOCTD.

6. Onpenenenue H3MeHeHHET Hanpskeruil 1 vactorsr B C3IC npu nycke Momro-
TO ACHHXPOHHOFO IBHTATENA.

7. Beibop CpenoTB ABTOMATHIMPOBAHHOTO YIPARNEHHS TEHEPAaTOPHEIMH arperata-
MH H CYZOBOI 3IEKTPOIHEPIETHUECKOH CHCTEMOH.

8. OueHKA OCHOBHEIX TEXHHKO-IKCIUTyaTANKOHHBIX NoKkasarenei CADDC.

9. VupHBHAYATEHOE 3aA3HHE (HANPHMED, NPOBEACHHE HOCICHOBAHKM H IKCIEPH~
MEHTOB Y0 aHam3y (yrHxumonuposanas CADDC, ATOPHTMHNECKOE OTTHCAHHE (YHKIHO-
HUPORAHHA CHCTEM YUPABIEHHA [RHEPATOPHEMY arperataMu wix CIIC).

10. Onerxa SKOHOMHYECKOH 3(EKTHBHOCTH IPHHATHIX MPOSKTHEIX H T XHHYC-
CKUX PeIleHui ¢ y4eToM YHUDHKAIIY ¥ CTaHNApTHIAIMY 06opynosamix CO3C.

11. OcnoBHBC NONOKEHHA O TexHMueckol sxemyaragu CAIIC, no oxpaue
TPYHa ¥ TeXHAKe Ge30TacHOCTH 1pH skerutyararme CAI3C.

12. Boongt.
T'padrrieckuii MaTepHAN COUTOAT H3 werbipex muctos 24 dopmara {594x840) n
BKHIONALT!

(. TIpHeUpIMANs Y10 OMHOMMHEHHYIO CXEMY TEHEPHDOBAHHA M PACTIpEfeneHis
IEKTPOSHEPTHH.
CD QYHKOMOHANGHYIO CXEMY aBYOMATH3AIGH! CYAOBOH ONEKTPOIHEPTETHYECKOH
CHCTEMBEIL,
3 Fprenpmuansyo snexTpHueckyio cxenty cexrpt TPIL ycTpo#icTsa aBTo-
mataii 3C.
(’4.)Konc1pymﬂmﬁ weprex cexuuit TP wim mymsTa yrpasiesms.
Tpadeckuil MATEPHAT OIDKeH BLINOMIATECA B COOTBETCTBHH © JOHCTBYIOMHMA

FOCT ECKIL

3. UCXOHLIE JAHHBIE K KYPCOBOMY MPOEKTUPOBAHUIO

JIng BRINONHEHHS TPOSKTA KAKIOMY CTYHEHTY BHIIACTCS MHAHBHAYANBHOE 3a/a-
Hue. VIcXoZHEMH TAHHEIMH Ha paspaboTy MPOEKTR ABJLIOTCH!

1. Trn cypaa.

2. TlepeucHs 3neXTPHOHIMPOBANHBIX MEXAHHIMOB.

3. TIpOnEecCH! ¥ ONEPALMHH YNPABIICHHA K KOHTPONA pexxuMaMu paborst 3C, noa-
NIeXKAMKE aBTOMATU3AIHIL

4, 3ananue Ha paspaboTKy NPHHITHANBHEIX AEKTPHIECKIX CXeM YCTPOHCTE aB-
Tomatriy DC u cexrruit [P

HeXoHbIe IAHAHBIE, HEOOXOMHMBIE I BLITONHEHHS NPOESKTA, NPUBORATCA B Tabn.

1- 5. Bapmant 3anaHusd BHIOWDAETCY [0 KBYM NOCHEAHHM wpdpaM wmudpa 3a4eTHON

wauncke M 1abn. 1. Ha nepecevenuu cronfuos  ¢rpok Tabn. 1, HOMepa KOTOPBIX Co-
OTBETCTBYIOT NocheareH  npexnocneauell mudpaM mmudpa 3aueTHON IHIKKY, TPHBO-
OATCA B BHAC KOAQCE, HconO,UJthl& HCXOJHBIE NAHHBIC N BENIGAHEHWA COOTBCTCTBYIO-
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[image: image6.png]4. Bpifop KOMMYTAIHMOHHON ¥ 3alUTHON ANNAPATYPHL, YCTAHOBIEHHOH HA riaR-
HoM pacrpenermremsioM mute (TPID), seibop 1 mpoBepoumki pacyer xabeneit, orxoms-
mux o1 wu [PIE

5. Pacuer Tok0B KOPOTKOT0 3aMpkanms B CODC ¢ yyeroM TOKOB NOANHTKH OT pa-
60TaIOIMX DNEKTPOXBATATENCH, ITpoBepKa sneMerTos COIC Ha IMHAMHYCCKYIO ¥ TEPMH-
MECKYIO YOTOWMEOCTS.

6. Onpezenenue usMeHeHHil RanpOxeHuit H wacTotsl B CODC npH mycke MongHO-
0 ACHHXDOHHOIO IBHTATEA.

7. BHBOP CPEMCIE aBTOMATHIMPORAHHOIO YRPABICHHA FeHEPATOPHBIMH arperata-
MU ¥ CYHOBOK INEKTPOIHEPrETHUECKOI CHOTEMOR.

8. OneHxa OCHOBHEIX TEXHHKO-3KCIUIYATANHORHELX. Mokasateneis CAD3C,

9. MuauBHIyanmsHOe 3ajanHe (RANDPHMEp, TPOBECHHE HCCHCAOBANMIT H IKCOEPH-
MEHTOR N0 aHaTn3y dyrxamoruposanas CADDC, ATOpHTMHHECKDE OTHCANHE HyHKITHO-
H{POBAHHS CHCTEM YNPABICHHA TeHEPATOPHEIMH arperaraMu s CO3C).

10. Ouerka SKOHOMHYECKOMH DHEKTHBHOCTH NPHHATEX IPOSKTHEIX H TIXHHYE~
CKHX peineHnH ¢ y1eToM YHHHKAMH X CTeHAapTH3auHH obopynosanns CIIC.

11. OcHOBHEIE NOMOKEHAL Yo TeXHUUecKok axeruyaram CADIC, no oxpane
TpYR@ H TEXHIKE OE30MaCHOCTH MpH sxcryaraimy CAIDC.

12, BerBogpt.

Tpaderiecxiii MaTepHal COCTOMT U3 YeTHIpeX JHCTOB 24 dopmata (594x840) n
Bmo‘m@'\:

(1) Tpusmpmuarsiyio omuomHeliHy0 CXeMy TEHEPHPOBSHHS H DPACRPENENCHRT
3IIeKTPOIHEPTHA

(:f) QYHKIUORANEHYIO CXEMY ABTOMATHIAING CYROBOK IREKTPOIHEPTETHYECKOR
CHGTSMEL
3y Mpurmmmuassyie sMeKTPHEcKyro cxeMy cetuit IPIN wm yotpoiicTa asro-
matuxu QC.
22
{ 4:§K0Hcmymm1ﬁ weprex cexenit [P vwm myneTa ynpasnerus.
Tpaduuecksit MaTepyan JoIDKeH BHIIOMHATECK B COOTBETCTBHH ¢ ACHCTBYHOMIHMI

roCT ECKI.

3. MCXOAHBIE JAHHLIE K KYPCOBOMY NMPOEKTUPOBAHUIO

,E)'ux BBRUIONHOHMA NPOCKTA KOKAOMY CTYIOCHTY BhIIACTCR HHAMBHIYANHPHOC 3ada-
sne, Hexo HbME R8HEEIMH Ha PaspaboTiy NPOeKTa SBISIOTC:

1. Trmr cynua.

2. TlepeveHE AneKTPUQUIMPORIHEBX MEXAHHIMOB.

3. IIpOKEccH U ONEPALH YIPABNCHHA ¥ KOHTPONA PexHMaMH pabotst OC, noa-
AeXKAINMC aBTOMATUIALMH,

4. 3aanue Ha paspaboTKY NPHHIMIMANBHEIX SNEKTPHYCCKEX CXeM yCTpOioTa ap-
romaruxu DC i cexenuit TP

Hexomime gannsie, HLOGXOMHMEBIE A BLIONHEHHT IPOKTa, NMPUBORATCA B Tabn.

1- 5. Bapuaut 3amanes seibHpacTes DO JMBYM mocnemHuM umbpam mutpa 3aueTHOM

auokid 1 abn. 1. Ha nepecevenuu cronfuos u ¢Tpok Tabn. [, HOMEpa KOTOPHIK ¢O-
YIBCTCTBYIOT DOCHeRHEH M Npexnocnentel wudpam mudpa 3aueTHON KHIDKKH, NPHBEO-
1ATCA B BHIC KOAOB, HEOGXOILHMHC HOXOAHBIC NAHHBIC KIS BBITGIHCHVA COOTBETCTRYHO~
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[image: image7.png]IHX PasfeNos KypcoBoro Apoexra. Ilepsas wdpa KOX2 COOTBETCTBYET MOPAAKOBBIM HO:
MenaM Tabr2 | 3, rae yxasbIBAIOTCA THII CYHHA 4 [EPEYEHD INEKTPHQHIMPOBAHHEX Me
xanH3Mo8. Bropan updpa xoma coorsercTByer HoOMePY Tabin4, rie NPHBOATCA EpeyeH
TPOLECCOB ¥ OTicpanmit YTIDaBNeInin 1 KOWTPONS pesmamu paborst OC, momnexamus
aBTOMaTH3aLMH. TpeTsd Wudpa ~ HT0 NOPAAKOBBNT HOMEp 3aMAHHA Ha PaspaboTKy IpHm:
UHITHANEROR IMEKTPHICCKOR cxemst (Tabn.5).

3ayanue #a XKypCOBOE NPOEKTHPOBAHNE BEUIACTCA PYKOBOHTCEM POSKTA.

4. YKA3AHUA NO BLINONHERWIO PA3AENOB MPOEKTA

4.1. Pacvem Hazpy3Ku aNeKMPOCMatyuy N0 pexumar pabomel cyona

Meropmyeckue yrasamist

Iina pacuera sarpysx cymoBoit DC pPeKOMEHAYETCHK HCIONH30BaTh AHAIATHYE-
Cxuit METON TIOCTONKEBIX HaTpPy30K (TaGmrmei MeTox). MeTonuKa pacueTa 3arpys«u cy-
ROBOT INMEKTPOCTAHLHY YKA3AHHEIM METOLOM MOAPO6HO Hanoxena B / 2; 4; 8 /. AHanHTH-
YeCKHit METOX IOCTOAHHEIX HArpy30K OCHOBAZH Ha COCTABIICHHMM TaONUHEX MD}ICHCﬁ, or-
PRKAIOMKX MIMEHEHHE HarPy30K OTHENBHBIX NMPHEMHHKOB 3nMexrposnepru (II0) B pas-
JOTMBIX PEKHMAX IKCIDTyaTarlk CynHa. Tabmrurad MORENS HAIPY30K IMEKTPOCTARIHYN
TIO NAHHOMY METOAY CBOMETCA K 33TONHEHHIO Tabm. 6,

Tpy 3anomxen sy TAGMRHON MOETH HEOBXOAUMO ACHO TIPENCTABIATE, B KAKHX
pexeMax paboraroT pasmunble cynosse 113, B obmeM cilyuae Hy#O YUHTHIBATE Clie-
nyrolee.

B/xouoaou pexcMe paloTaeT momasiomee Komprdectso [IO 3a HOKmoOuCHMEM
aBApHIHEIX, pe3EPBHBIX, IBAPTOBHBIX, MOIPY30YHEIX, CHACATENBHEIX M APYTHX CIICIHATHE-
3HPOBAHHKIX CPEACTE. IIpH 9TOM CO3AaeTCH TONEEH KomMPopT Ana sxmaxa. PaGotaior
MEXAHUIMEL, o6ecnetmxaromﬂe JABHMCHHE CyaHa. Z[eﬁCTBleT CpEACTBA CYOOBOMACHHA H
CBA3K. K{)HE‘{HO, HE BCE 2TH TPHCMHENKH pa6m~mor OFHOBPEMEHHO ¥ OOUHAKOBO HITHTEHm-
HO. )

TTpoMBICTOBSIE DeweM XapawrepeR M peiGopelmmanmx cynor (PTM-C,
EMPT, CPTM u T.0.) u ApnAercs Haunbonee sHEProeMkuM. B mpoMEICHOBOM pesxiMe pa-
60oTaloT Te e MPHEMHHKH, 4TO H B XOIOBOM peume. OIHAXO B 3TOM PEXHME X0GaBITET-
¢q GONBIIAT IpyNIIa MPHEMHHEKOB, obecrenuBatomux XoGEry prIOBL, €6 nepepaGoTky M
xpaHeHHe (IOHCKoBoe 00OpYAOBAHME, TPATOBAS NebelKa, MexamH3Mbl PsidUexa, Mexa-
HH3MBI PePIDKePATOPHON YCTAHOBKY B AD.).

B{ pexcuMe CTOAHKH C IPY30BEIMH ONCDAINUIMH HA CyAHE Haxomurca Gombmras
AT SKHIAXKA, KOTOPYIO HeoBXOMVMO 0BECTIENHTE HOPMANHHEIMH YOIOBWIMHE OGHTREMO-
cTH. B ciyyae, eciu rpy30Bsie OnepalHi NPOMIBOAATCA Ha peiue W B paiioHe MPOMBIC-
13, TO paboOTAIOT BOE TIOTPY3OMHO-PAsIPY3OUHBIE CPEACTBA (KpaHF!, IPy30BHIe NebemKu K
Ip.). Cienyer OTMETHIS, 4TO B NOPTY TPy30BbIe ONEPAIHH, KAK IPABHIO, OCYIIECTRILTIOT-
€5 CPCACTEAMH BOPTa,

BlfpemHMe cTosnKku (€3 rpy30BIX ONepaLit HAXOAMTCH HAMGONBIAT HACTH IKH~
T18K3, KOTOP2as MOKET 32HUMATECK NPODHIAKTHHECKMM PEMONTOM H 0oMOTpoM. [Ipu 3ToM
paboTaeT HesHauHTENbHOE KoMH4ecTBO 13, 2 HMEHHO: CPeACTBa OCBEINEHHST H OTOILTEHHS,
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Tipea Hocemsss mudpa imidpa |
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cTanoysHoe 060pyACBaHNe, HACTh KaMOy3HOro 060pyAOBAHNS, CPEACTB CBA3H, obmecyo-
BBIX CHCTEM. MEXaHU3MEL CHIOBOH YCTAHOBKH H NayGHBIE B PEXXUME CTOSHKH 0OBIMHO He
pa60mqr. B arom PeAMME HArpy3Ka 3NEeKTPOCTAHIMY, KaK MPaBHIIO, ABINETCA HAHMEHE-
meit. [l obecneverms I19 B pescame cTosKH 63 TPY30BEIX ONEpALHil HHOIIA IpHOEra-
IOT K YCTAHOBKG CTICH@ANLHOTO CTOAHOUHOIO IEHEPATOPa WK IIONYHar0T IHTanue ¢ Gepe-
18, 4T00HI HCIOUHT HEPANHOHANBHYK0 paboTy Golee MOIIHBIX TCHEPATOPOB, HMCIOMHX-
¢ Ha CyIHe,

PEHMME CTOTHKH € AKOPA CYAHO IOJIHOCTEX0 NOATOTOBICHO K XOMOBOMY PEXKH-
My: paboTaeT cyJoBas YCTAHOBKA, Ha CYIHe HAXOHHTCA Bech akumax. K tomy e pabora-
0T AKOPEHOABEMHEIC H IIBAPTOBHEIE YCTPOHCTBA,

B/apapuifHoM PEXHME MOXKHO OTKA32TBCA OT PaGOTH MANOOTBETCIBEHHBIX NPH-
EMHHMKOB JJIEKTPOIHEPTHH, HO 0013aTENLHO NOMmKHE! paboTars 113, ofecneyrBaromue X0
CYMHA ¥ BHYTPCHHIOK CBA35, HABUrAXMOHHOE OOOPYNOBANKE, PASMOCTAHIWM, & TAKKE
OXKAPHEIE, OCYIIHTENBHEIC ¥ APYTHE CHACATENEHBIC CPELCTBA.

Ilpu pacuere OC paccMATPHBACMBIM MCTOZOM HAMOONMBMIEE 3ATPYAHCHHE BHI3BI-
BaeT BHIGOP M ONpeneNeHre koadduImenTos sarpyakn anexrpoasrrateneit Ks, kosddu-
LHCHTOB OJHOBPEMEHHOCTH PabOTHI MPHEMHHKOB dMekTpodneprin Ko, Koi, Kop B pas-
JIASHEIX PEXKHMAX.

Koaduupent 3arpysia siextpoasurarens Ky onpenensercs oTHomenueM dax-

~“THMECKH MOTPEDIEMOM MOMHOCTH. ANEKTPOABHraTent Po K Ero HOMHHANBHOH YCTAHOB-

. jiennolt mompoctr Py, Koadrnment sarpysku snexrpomsurarenci K3 Moxuo npeacra-

BHTE B BWJIE NPOH3BENCHHSA JBYX COCTABOMMX: Ko3(Q(HIMEHTA HCIIONML30BANMS dNIeK-
Tpoysrrarens K, u xosddrupenra sarpyscu Mexanusma Ky

Pisr L
K=Kk, =%'ﬁ?_ :
N NM
rite Py — HOMHHANIBHAS MOLHOCTD MeXaHH3Ma (CO CTOPONBI MPHBOAA), KBT;
Py - nomumansHag yeranosnenyas momwocts )1 (em. rpady 4 vab. 5 ), kBr;
P ~ GUKTHYECKA MOMHOCTE MEXAHH3MA B JAHHOM PEXHME PAGOTH, KBT.




[image: image9.png]Bsezeine x02BdUUMEHT v OBBACHACTCR TEM, IO M3-38 OrPAHHNCHEON HOMEHK~
natypst D[] He Beerfia MPEACTABIAETCA BOIMMKHEIM HANTH Takol DI, y KoTOporo Mom-
HocTh Py cooTBeTCTROBANA 651 HOMHHANEHOM MOTIHOCTH MexanusMa Pyy. B 3Tom ciyuae
ueobxomumo BeibHpats D]l Gmoxaimedt Gorsmelt Mompocty, Ilpy BEGOpe IMCKTPOREH-
rarens {cM, rpady S 1a6.6) HEOOXOMHMO YUHTHIBATE HASHAYCHHE MCXAHH3MA H MECTA Er0
pasmemnerid Ha cyame, OCHOBHBIC TEXHHUCCKHE XAPAKTEPHCTHKH OTEHECTBCHHEIX OJI
upuBeaeHst 5 / 2 /. 3uauenni Py, u Ko onpenensiores HA OCHOBAHMH aHAIH3A PENHMOB
paGOTbl COOTBETCTBYK]E\PD( TIPHEMHHKKOB SHCKIPOBHEPTH'H.

Koopuirment 3arpysku mexannsma K 3aBHCHT 0T pexcema paboTs! CyAsa, paii-
OH& IUTABAHKS, BPEMEHH.TOJA | CYTOK, & TAIOKE eT0 HAZHAYEHHA. JTHTENbHO patoTaromue
MEXABH3MBI CYIHA —Lox.rxa;mzuomue BOAAHBIC M MAC/IAHEIC HACOCEL, MacOCHl, ofCIysc-
BAIOUIHE MAIIMHO-KOTENSHOE OTHeNeHHe (UMPKYITIHOMKELE, KOHNCHCATHBIE, ITHTATENS-
HBIE), BEHTHUITOPS] BCEX BHJIOB, HATPERATEBHbIS YOTPONCTRA, KOHMMIHOKEDE BOSAYXE H
T.J. ~ uMeroT kodgduumenT sarpysiu Kz=0,9-1,0.

Qcobo cremyeT OTMETHTS MEXaHH3MBL, PROOTAIONIHE B JTHTEIBHOM PEXRHME {ce-
TAPATOPH! MACHA K TOMNHBa, GaniacTHEE ¥ TOTIHBONCPEKAYHBAIOMIHE HACOCK, MEXAHMI~
Msl kambysa, cymosoe OCBCU-[EHH_E_?{ .5 YyeT MOmMHOCTH, NoTpebnaeMoll STUMH Mexa~
HH3MaMH, BBI3BIBAET ONPENE/CHHEIC TPYMHOCTH M 3aBHMCHT OF OMBITA NPOEKTHPOBIIHKA.
MowKecTs, NOTPeGNACMAR ITHMH MEXAHKIMAMK, OORMHQ NPHHUMACTCA C Kod(hgrImer-
To 3arpy3irf 0,3-0,5) B 3aBHCHMOCTH OT pesckMa PABOTEL CyZHA.

PafoTa xkpaTKOBpEMEHHO palOTAIOMMX MEXAHHIMOB 3HAUMTCHEHOH MOMIHOCTH
(Gpamiems, MITTE, KOMIPECCOD IYCKOBOIO BO3AYXa, LIOAPYIHBAIOMEe YCTPOHCTEO H Ap.)
BEUIENACTCA B OTHEMBHBIN DEGM: MAHEBPEHHBIH, 4TO 1103BOTeT fomee 109HO y4eCTs IpK
pacyeTe IC HX MOIRHOCT. PacCMaTpHBacMBIE MEXAHHIMEL MOTYT PaboTath H B JPYIHx
pexrmax. KosQ@rumeHT 3arpysxu il TAKHX MEXaHHIMOB PEKOMEHYCTCH NpEHWMMATh
0,6-0,7.0)

Kospuumenr  sarpyskd  MexarmsMoB,  paGOTAlOMHX B NOBTOPHO-
KPATKOBDEMEHHOM PEXHMEYKpaKs, [Py3OBHIC Mebenkn, THTE [PYIOBHIE, Hacocs! GErTo-
BBIX CHCTEM, PepIDKEDATOPSI MPOBH3HOHHBIX KAMEP M AD.J] ONPENeNHTS 3HAUHTENLHO
cnoNHee, TAK KaK MOTPeb/ITeMan MOTIHOCT B KOMIE ¥ B HEYANC DEXHMA MOKET Pasi-
yarsest Ha 20-40% oT HoMHHambHOM Harpyska. Kosdriment sarpyska rx moxer Srre
npursT 0,4-0,7,7

Jns MexaHu3Ma PyneBOro yerpoloTsa KoahGhmMEHT 3arpy3kd MOXKET GBITh NpH-
HAT CHERYIOUHM: JUIA MAaHEBPEHHOTO H aBapuiiHoro pexumos 0,5-0,7; aux xoposoro pe-
siuma 0,3-0,4. .

3naverms xoadduupenTos 3arpysxa Mexarmamos Ka (oM. rpady 12 Ta6m.6) npu-
BeZICHB! B TGl 4 NpHIOKEHHS 2.

B xaicaoM sKCITyaTAMMOHHOM pescume 11D HeoOXomHMoe MoIpasiesuTs Ha He-
[PEPLIBHO, TIEPHOAMHECKH H IITH30(HIECKH PabOTAromIHe.

Henpeprisro pabotaongmy (HP) ABRAIOTCA OTHOKPATHO NOTKIMIOYAEMBIE IPHEM-
HHKH, BpeMa PaloTsl KOTOPHX COOTBETCTBYST NMPOJORKHYCHEBOCTH. PACCMATPHBAEMOIO
IKCILTYATALHOHHOTO PEXHMA.

Teprommecks paGoraromume (IIP) ABIAFOTCS MHOTOKPATHO NOKIEO4AEMEIE
OpHEMHUKH, CyMMapHoe Bpems paborst KoTopstx Gomee 10, o mMenee 100% rpogomxs-
TENBHOCTH pexcuMa (B CyTOYHOM peskume Gostee 2,5, Ho meree 24 u),
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Tunet cynos
Howmep Tun cymia
BapHAHTA
3aAHHT
1 Bospmojt MoposuIbHELT prIGONOBHEL TpaYAED
Vo ‘TpaHcriopTHbIit pedpiokepaTop
3 Prif0noBHSI Tpaysep MOPOSUIEHEGL
4 VeurepeanbHEH CYXOIpY3
5 Tpaynep-ceiHep MOPO3WILHbIH
6 Cymnep-cefinep TyHIENOB
+ 7 Cpepnit ppiGONOBHBIH TpayNep MOPOSHIIBHBIA
8 ITnasbasa
9 Bonpnroit aBTOHOMHETH TPayNep MOPOIMIBHENT
10 TTpousBOACTREHHBL pedpIoKepaTop

Tlpeveyanue, KOHKDETHBUE THII CYMHA YTOUHIETCS PYKOBOXHTENEM KyPCOBONO
[poeKTa.

Srmsgomaveckyt paforarommmy (SP) ABISDOTCH ORMOKPATHO WIM MHOTOKPATHO
TIOAKAIOHAEMbIE TIPHEMHEKH, CyMMapHOe Bpeas paboTs: KOTopsX Meree 10% ot npepon-
KHTENBHOCTH PeKiMa (B CYTOUHOM PEXHME 2,5 H H MeHbIfe).

Pexxin paboTEL NPHEMHHKA 3aNHCBIBACTCL B rpady 11 Tabn.6.

Jis onpeneacrms KITTL 1 xoadidrumernTa momuocTr I13 B pexame (oM. rpagy 14
1 15 1abn.6) pexoMennyeros Nomb30BaTsea pre.IL3.1.

Kos(duumers OFHOBPEMEHHOCTH IIT TPYTUIB! OMHOPOIHEX NPHEMHHKOB BJEK-
TPOIHEPIHH QUPE/ENIETCH OTHOMEHHEM KONHECTRa PafoTAIONIX SNeKTpONBHraTeneit B
JIAHHOM PEXUME K YHCHTY YOTaHOBICHHBIX (cM. rpady 16 Tabm. 6).

Ipu ompepencHroM xo3(hHuMenTe opHOBpeMenHocTH K, cllenyer ydauTsmarh
CIENeHh OTBEICTBEHHOCTH NPHEMHHKOR H pexciM paboTet cynna. CormacHo / 3 / Bee or-
BETCTBEHHBIE NPHEMHHKH 3/IEKTPOIHEPTHH JIQJDKHEI HMETH DE3CPB H NONYYATh NHTAHHE OT
TPHY, Tlepeyens oTseTCTREHARIX NpHEenmvKos npwsenes 8 / 3/, 4. XL Koogduamewt op-
HOBDEMCHHOCTH TPHEMHHKOB 9)IEKTPOSHEPTHH, PabOTAIOMHUX HeNPEPEIBHO B PEXHME, On-
PENENAETCH B SABHCHAMOCTH OT PEXKHMa ¥ DeKoMEHAyeTes mprHars 0,6-0,9. T wropoit
TEYINE! APHEMKHKOB MIEKTPOIHEPTHH, T.€. PabOTAIOHHX HePHORMYCCKH, KOabHDieHT
oHoBpeMeHROCTH 0,3-0,6. B pnuremsusx pexcmax pabotsr 3C (xonosoit, pabora na
NPOMEICIE ¥ Ap.) 3HAYeHH 3THX Ko3buimentos cnegyromye; Kgy=0,8-0,9; K(p=0,4-0,5.
J7e1 MaHEBPEHHOrO, ABAPUIHHOTD ¥ APYTHX KPATKOBPEMEHHBIX PEIKHMOB PEKOMETHYIOTCA
xoapdrimmentsr Ko=0,6-0,7 u Kop=0,3-0,4, IIpu onperenerid HArpy30K reHEpaTopos B
3KCIUTY2TALHORHEIX PeRUMAX PaGOTEL CyIHA IpOYYI0 Harpysxy (puc.I1.3.2) pexoMenay- -
£TCA PACTIPENEITUTS IPONOPIHOHATBHO SHEPrOCMKOCTH PEXHMOE,

Jureparypa: / 4/,
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Harpenonamme rpad 1a0IHuEON MOZEH QUpeAeeHE HATPY3OK STICKIPOCTRHIHH

"Tabsuua 6

Ha- HExonpse JarHme HammeHopamAe SKCIUY2IAIHORHEOTO PEXEMA HATPHMED, XOH0BOH pexXi)
miz- | Mommoets | Ha o Tun | Koad-| KI1T | Koad-| Cysnsapmag | Pe- | Koad-| Koad-| KITT { Koad-| Ko- | TlorpeSie-
HOB3- | Hoaymam- | Bany | OF || 5, |dmpe yoramopmen- | meM | duine| G- npH- | GEus-) sbm- | Mas pacwer-
e Hag, kBT 20 | BT | .8 | €BT HAK MOm- pd- eur | oemT | em- | emr | - HAS MOT-
rpyI Py MOI He- 23~ | 2a- | HEKA {MOmI | eHT HOCTh
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[image: image20.png]4.2. Boibop muna, 4ucna U MOWHOCTIU 2EHEPAMOPHLIX a2pe2amos

cydogol snekmpocmanyuy

Mertoguueckue ykasaHua

Tlpu BEIOGPe wHCNa, MOMmEOCTH M THA I'A HEOOXOMMMO PYKOBOICTBORATECH Clle-
JYIOIMEMH OCHOBHBIMH TIOJIONEHHAMH:

1. Empnrmias momuocTs LA BIGHpaeTca MO HOMHHAMBHOH 3arpyske CYAOBOH
3C. 310 0BEMHO COOTBETCIBYET DEXHMY cTORHKH 6€3 rpysophx onepamui. Yucmo A
BHERPACTCR N0 MAKCHMANSHOM 3arpy3ke IC. [lnq poifoofemaomux cynos 510 ofermo
COOTRETCTEYET NPOMEICTIOBOMY peskiMy. Komnuectso I'A Ha cyaax ¢dmora prbuoit mpo-
MpmesHocTH xonebnerca o 2 xo 6 TA. Mommocrs OC H ADYTHX PEXGHMOB JOIDKHA
obecrneynparses BHGpaHHOR eMMHMNON MomHocTEIO IA M HX KosmrdecToM. TIpi aToM
HEOBXOHMO CTPEMUTECA, YTOBHI FEHEPATOPHBIX ATPETaToOB BEII0 N0 BOMOKHOCTH MEHE-
1I1€, HO HE MCHEE JIBYX.

2. Ha MOpCcKyX TPaHCIOPTHEIX ¥ NPOMBICIOBEIX CYAaX HEOTPAMHHECHHOTO paioHa
TIEBAHAA PEXOMEHIYETCK YCTAHABIHBATE TAKOE KOJIYECTEO OCHOBHEIX [EHEPATOPOB, TTPH
KOTOPOM O0LCHIeYHBACTCA BENIOIHERYE B XONORSX PEKMMAX NPOQMIAKTHICCKOTD PEMON-
Ta y0SOr0 TEHEePATOpA NPH HANM OJHOXO TEHEPATOPA ¥ PE3epBE, NOTOBOM I NON-
KIHOYEHHSA HA HATPY3KY.

3. MOMEHOCTE OCHOBHBIX HCTOYHHKOB 3NCKTPOIHEPIHH (MH3ENb-TEHEPRTOPOB W
TypBOreHepaTOPoB) NOMKHA OITh OSHHAKOBON. JTO TMOIBOMIET YMCHBIIHTE KOJHYECTBO
34NECHBIX YACTEH H 06ECHIETHTD OONICE HANEKHYKY SKCTULYATALHEO,

4. Hpu seiGope reHeparopsix arperatos JC gomked GLITE MPeAyCMOTPEH pe-
sepeHsli ['A, MOIIHOCTE KOTOPOTO HOIDKHA OBITh Takoi, YTOGHI PH BEIXONE M3 CTPOS JO-
foro TA cymmapras MOIHOCTS octasmuxes A (yurreisad paboty BanOreHEPaTOpoOB H
YTHIM3AMHOHHEX TyPOOreHEPATOPOB) HOIMKHA 0OCCIIEHHTE [HTAHME eCTECTBEHHBIX NPH-
CMHHKOB JICKIPOIHCPIHH B HAHOONCE HANPHDKEHHOM DPexuMe PaboTH Cymua. Jlywmmmit
BapHaHT BRIGOPA pesepBHOTO ['A, KOrHa MOIHOCTH Pe3ePBHOro TA H OCHOBHORO OIHHA-
KOBBL, H B 3TOM CIy4ac PEICPBHEIM arperatoM Moxer G5ITs 060t resepaTopHBbii arperat
AC. lpu 3rom obecrenmrastes NOHad B3aumMosamensemocts LA,

5. Cymmapuas MOmHOCTE A (C yueTOM Meperpy3oMHOH cMOoCOGHOCTH) XOMDKHA
6BITE NOCTATOHOM I ITYCKA CAMOTO MOIHOr0 ACHHXPOHHOIO 3JIEKTPOLBHIATENS C Hak-
BonpuIuM IMyCKOBBIM TOKOM ¥ Hanbomee TPy HBIM IyCKOM MPK BBHIXOAE M3 CIPos oboro
T'A. TIput 3TOM He JOIDKHO GEITh MOHIKCHHT HANDMKEHHSA H YACTOTH], KOTOPAIE MOIJIH Bhi-
3BaTh BHINAJCHKE H3 CHHXPOHH3MA H OCTAHOBKY I'A M OTIUHOYEHME pabOTAIONYMX Jiek-
TPOABHIATENEH U AINAPATYPHL.

6. 3arpyska TeHepaTopoB N0 AKTHBHOH MOIMHOCTH ¥ JUTHTEIBHBIX JKCIUTyATAlfH-
OHHBIX POMHMEX HOMKHA HAXODMTECK B mpenenax 60-90% OT HOMHHANBHOR, B KPaTKO-
BPEMEHHBIX peximMax He uke 50% mi gusens-rexepaTopos  40% i TypSoreneparo-
POB; 3arpy3Ka BANOFEHEPATOPOR MOKET CHIDKATECA YO MHOO0r0 3HAUEHHA.

7. 3Hayenue CyMMapHOH YCTAHOBJIEHHOH MOUIHOCTH IEHEPATOPOB JOIDKHO. BKIXO-
YaTh NPUMEPHO 110 20% PE3CPBHOH MOIIHOCTH Ha MOACPHH3ALHIO CYAHa B NPOLIECCE €ro
IKCIUTYATAIHH,




[image: image21.png]8. Harpy3xa reHeparTopos 1o HOTHOMY TOKY He HOJDKHA TPEBBIIATS HOMHHAIBH
TO 3Haveri (¢ YHETOM NOMYCTHMBIX Ileperpysok). Ec/H 3siaveHue CpeaneB3BemeHHor
K0P HUAEHTA MOMIHOCTH IO PeXHMAM HACTOJEKO MeHbIIE HOMHHANbHOr0 Kod¢uime
T4 MOIIHOCTH I'€HEPATOPOB, HT0 3T0 CRA3AHO ¢ HEeOGXOHMOCTEI0 (Im TOMHOMY NKY) yo.
TAHOBKH FEHEPaTOpoR Gonehie MOMEROCTH, HEOSKOMMMO NMPENySMOTPETh MEPOTPANTM,
ofieciteunpalomye NOBBIUEHHE (KOMIEHCAIMIO) cpeAHenspemermoro Ko3(duiments
MOIIHOCTH (3T0 TAKXKE XENATEILHO TIPH c08 ¢<0,8).

9. Ha cypiax MOIYT YCTAHABIHMBATECK cTOMHOuHmE ['A, pafotaromue B pemHme
CTOAHKH cy/Ha. [lenecoofpasrocTh yCTRHOBKH CTOSHOYHBIX APEraTOB Ha Cy&ax ofycias-
JMBAETCA INHTENBHOCTHIO CTONHOMHOTG DEXMMA CyRHA M BelIMHHON MOTpebiAeMoit
MOIIHOCTH B 3T0M pexcave. OBbIMHO BeNMYHBa NOTPeONTeMoll MOIHOCTH B CYOSHOYHOM
PEKEME 3HAYHTETHHO MEHBINE HOTpebnseMOl MOMHOCTH B Apyrux pexuMax. CToaHoy-
e TA UCTIONB3YeTCR B KAMECTRE HOTOUNKKA MUTANMA NEKTPAGUIMPOBAFHEIE MEXaRHI-
MOB X YCIPOHCTB 12 CTOAHKE, 4 TAIOKS JUIK IMHTAHHA JIEKIPAQHIMPOBAHNBIX MEXAHAIMOR
TEPBHYHOIO 3aMMyCKA AIPeratos.

Kax noxassmaer onsir mpoekrupoparua COIC, IpH OTHOCHTEHHO HEGOMBIIOM,
YHCNE THIOPa3MepoB A BOSMOMHE! Pa3IHYHBIE BAPUAHTH xommrexramps DC, ynosme-
Teopaomue [pasunam Perncipa CCCP, ro MMemue pasusie Texmmo»amﬂoumecme\
roxasaTent. B csxazu ¢ 3T mpu BaiGope A peRoMeRIyeTCA paccMaTPHRATh HECKOIBKO
BapuadToB KoMIuexTawye DC. Bubop Hanbosee MPEANOYTHTENBHOIO H3 HUX NOIDKER
MPOH3BOMATECY HA OCHOBAHHH BEIIEMEDCYHCHNCHHFIX DEKOMERIAUHI M ¢ YUETOM Cre-
LYIOmUX TOKA3aTeNnei: IKOHOMKYECKHX, MACCOIAGAPHTHEIX, HANEKHOCTH, YAOGCTEa 06-,
CITYXHBAHKA, PABHOMEPHOCTH PacXozia MoTopecypea ¥ ap. B tabn. 11.2,1-11.2.3 npusene-
HBl OCHOBHEIE NapaMerps! OTeUeCTBEHHLIX JH3eNB-TEHEPATOPOB H TEXHWYCCKUE NRHHEIE
OTeyecTBEHHbX reneparopos cepuit IDKC, MCK u CET.

Jlurepatrypa: / 3/, 4. X1;/4; 8/,

4.3. PaapaBomxa cxembt 2eHepUpO8anun u pacnpedenenus anexmpodHepauy

METOMINECKHE YRASAHIH

Tl paspaoTKH CHOTEMBI TCHEPHPOBAKHA M pacTpenenernst snexrpodnepram (CI°
4 P3) #eobXoMMMO 3HATS YHCHO B MOIHOGTS [A; YHCHO H MOIHOCTS NMpUeMHHKOS 3MEK-
TPOSHEPIHH; KOMHYESCTEC PACHPEACIIMTENBHEIX IKTOB, 4 TaXQKC MECTO pacnonomem-m ne-
PEHHCIIEHHOTO 3MEeKTPOOBOPYXOBAHEA KA Cy/HE,

Paspabotky CI' m FD cnemyeT HaYHHATE ¢ H3YHEHHA OCHOBHEIX TPeDOBaHMI,
TPEABABILAEMBIX K 3THM CHCTEMaM, a uMeHHO: Gecrepeboiinoe cHabkenye OTBETCTBCHHBIX
TIPUCMHHMKOB IEKIPOYHEPIHH B HS()‘GX()MMoM KONMMUECTBE H HYKHOTO KautTrsa BO BOCX
IKCIUTYATALMOHKBIX PEXHMAX PafoThl CYAHA; MaHEBPCRHOE YNPaBIEHHe INEKTPOCRabNe-
HHEM NIPHEMHMKOB B HODMANBHBIX H aBAPHHHBIX peximMax dyramonmposatua OC ( Mu-
HMMATBHOE GO MEePeKModeHkit MpH TEPEXONE C OAHOTe PexuMa Ha Apyroi); pasHo-
MEpHOE PacnpejeIeRHe HATPY3KH Mexay Al'; 3alHTa 3IEMEHTOB H Y4acTKOB cynosoif ce-
TH OT KOPOTKHX iaMBﬂ(aHﬁ'ﬁ, TIEPErPy30K H HEMOITYCTHMOI'O CHEDKEHELT Hanpﬂ)KCHHX; IpH~
MEHEHHE YHUQHUIKPOBAHHEIX H THIH3HPOBAHHBIX CXEMHBIX Y3/0B; BOIMOXCHOCTS IMpOM3-
BOJCTBA TEKYIEro PEMONTA K OTKIHOYEHMT OTAeNSHAIX cekumit TPI 38 cueT CORUMOHH-
POBAHFS TIHH.
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[image: image22.png]Tlpu paspaGorke CT u PO cneayer obpatuts sHHManHe Ha TPSOGOBAHHE K HANCK-
HOCTH GHAGEHIA TDHEMEHKOB 3NCKTPOIHEPTHH B IABWCUMOCTH OT CTENEHH WX OTRETCT-
BEHHOCTH. Boe NPHEMHMIH X0 CTENEHH HX OTBETCTBEHHOGTH CGYeT Pa3CHTh Ha TPH Ka-
TETOPHH,

K mepsoif xaTeropru CliefyeT OTHECTH NPEEMHHKH SSKTPOIHEDPIHH, OT KOTOPBIX
JABHCHT 0230UACHOCTE MODEIUARAWKA: PYNEROE YCTPOHCTRO, DANHOCTAHIMN, HABMIAIM-
OHHBIE NPpHOOPE, CHIHANBHO-OTAMYHUTENEHEIE OTHH, ABAPHIHOE OCBEAIeHHE, aBapHiinad u
JPYTHE BUAEI CHTHANH3AIMH, ABAPWHHBLL MOMAPHBIA M OCYNIMTENHHBIH HACOCE H Mp.
Bauity Golmoroi OTBETCTBEHHOCTH NPHEMHHIOB JIEKTPOIHEPTHH NEPBOH KaTEropHH, IH-
TAHHE X NQIDKHO 0BeCTIeYHBATECH OT ARYX HC3ABUCHMBIX MCTOHHHKOE — QCHOBHOH H aBa-
puitHoit anexkTpocTaHumit. TIpy 3TOM TIepepsis B IWTAHEH [A 3TOH KATETOPHH NMPHEMHW-
KOB 3NIEKTPOIHEPTHY PA3PEMIACTCK THIID Ha BDEMA 3aNyCKa ABAPHMHOIO HCTOUHHKA JIEK-
TPOSHEPIrHH K He Aorker O5th Gonee 30 ¢.

K npueMHuKaM BTOPOK KATErOpMH OTHOCHTCK MEXAHUIMEL, OT KOTODEX 3aBHCUT
[IBIDKEHHE CyJHa, yNPABNCHHE HMH, COXPAHHOCTE Ipy3a W PaboTa IMABHOM INEKTPHUECKON
YGT2HOBKM: MECILHEIC, TOMNHBHLIC M OXNDIHAIOLME HACOCH, CEMAPATOpHl TOMHMEA H
MACIA, KOMIIPECCOPB! IyCKOBOIO BO3AYXA, OCHOBHBIE MOMKAPHEIE ¥ BONOOTITHBHEIE HACOCH!
v 5p. Bee nepeuncnenneie MexanuaMet nosmxysy uMets S0-ti Hnn 100%- it pesepe.

K rperseit KaTerOpHH OTHOCAT IPYNIY MANOOTBETCTBEHHEIX NPHEMHHKOB 3NEk-
TPOIHEPrHH: MEXAHMIMBL KaMOy3a, CHCTEMY KOHZHIHOHHDOBAHHA BOIMYXA, GHTOBYIO H
TPIOMOBYK) BEHTUAALEIO, MACICPCKYIO, HATpeBaTeNbHslC ycrpoficrsa w jp. Imi sroit
TPYTOTE! NPHEMHIKOB 3NCKTPOSHEPIHI BOIMONCH NEPEPHIB TATAHI HA BPEMX NCPEIPy3ku
rexepatopos SC, MHKBHARLIY apapHil, PEMORTA NHHEIT H 1.1

B cxemax CT # PO pexoMeHAYETCS YACTS WIH BCE NPHEMHUKH 3CKTPOSHEPTHH
TPETHEH KATETOPHY BEIHOCHTS HA OTACIHLHBIC CEKIMM COOPHEIX NIMH, KOTODHIE HEPE3 KOH-
TaxTopst nopnoyaroTes X musam TP, [Ipn senonycreMex neperpyska LA otu npuenm-
HAKA JNEKTPOSHEPTHH MOTYT GBITE OTIUTIOMCHE!, YEM NOCTHYASTOS CHIDKCHHE 3arpyski
TA.

JIna 2MeKTPOCHAGKERHSA MPHEMHHKOE 3MEKTPOSHEPIHH CyHa ¢ Gepera Heobxo-
MMO TIPERYCMOTPeTS kalembryio o, ceassmatonyro TP co cnemmansium uyrrom
mmurasua ¢ Gepera (1LIIE).

Tlpe 85160pe CHETEMBL DACTIPEMENCHHS SMEKTPOIHEPIHH TPebyeTCH NaTh CpasHe-
HUE DAlIAHBIX CUCTEM JULT MPOSKTHPOBAHMA CYMAHA H ODOCHOBATH IENECOOGPABHOCTE
BHIOPAHHOM CHOTEMEL

Tepen pasbuBkoft NPHEMHHKOB 3MCKTPOSHEPIHM IO DHAEpaM ChexyeT 03HAKO-
MuTBeA ¢/ 3 /, u. X, Pexomermatyy o Bbibopy otaensHeix dnementos CI' M PO npusene-
HEL B pasy. 5.4~5.6 HARCTOAIMX METOAMYECKHX yKA3aHki. THNOBEIC CXCMEI FEHEPHPOBAHHA
3MEKTPOSHEPTHH NpUBencH B 4/ 1/ 5/,

Jlurepatypa: /3/;/4/,4.X1;/5/.
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[image: image23.png]4.4. Pacyem u epiGop cevenus Kabenel cydoeod cemu U wuH pacapedenumentHitx
ycempoiicme

Meromrieckre yKa3jaHHs

Meronmka pacuera M BeIOOpa ceuerHs kabens CynoBoit cetH Tpex(asHoro nepe
MEHHOTO TOXa NoxpolHo kanoxeHs: B / 2; 4 /. CornacHo 31oit MeTouKe pacder kaben
TPOM3BOIHTCA HCXOXS H3 JOTYCTHMOM NIOTHOCTH TOKA Ha 1 M cetteront MEH MpOBOI:
TEMTEPATYPEL OKPYRAOTICH CPEIBl # YONOBHI NPOKNAMKH Kafens.

Pacqer ¥ BeIbop ceueHma Kaess PEKOMEHAYETCH BBRINIOMHATE B CHSAYIOMEl nic
CREA0BATENBHOCTH,

1. Ha cxeMe reHepHpOBARHT H PaCIPEEHCHHS MEKTPOIHEPIHE BEIGHPAETCA Yua
¢ToK xabemerol ceTw, B COCTAB XOTOPOTO AOTDKHS! BXOMMTH: xabeyp o1 remeparopa A
T'PIL, xaGens ot ['PII Ao 0aHOro %3 pacnpesemurensisx muros (PI); kabemn ot PII a
OTAEISHBIX MTPHEMHHUKOB 3IEKTPOIHEPIHHE, NOMCEOUEHHEIX K €10 TMHHAM.

2. To 327aHHBIM 3HAYCHMIM MOUIHOCTH NPHEMHKKOB SAEKTPOSHEPIHH (Tabmmn
pacueTHx narpy3ox IC) onpeneNTIoTeH pacueTHbIE TOKK Kabene# cyaoBoi cery Ha y4a
crkax ot reneparopa no IPI u ot PI fo 0TAENBHEIX MPHEMHHKOB JMEKTPOIHEPIHH, TI0
NyHArOmMX OF Hero muraHue. Crenyer NOMHHTE, YTO PacuerHsni ToX xabenel, mo KoTo
PHIM MONYYAOT ITHTAHHE OTIHENLHEBIC TIPHEMHHKH JIEKTPOIHEDTHE, HAXOHATCA € YYETO?
HX MAKCHMambHOR 3arpy3KH B PEXMMAX, MPeRyCMOTPEHHBX TalnuIelt Harpy3ok resepa
TOpoB (cM. pasaen 5.1).

3. Ompenenstercs pacyeTHsIl Tok Kabens xa yuwaerxe TPII-PII. Ilpx onpenene
WM Ceyernl kafens K pacnpeaenurensHomy muty PI paGorwit ToK kaGens ompenenset
CS KaK T€OMETPHYECKAA CyMMa aKTHBHEIX H PEQKTHBHBIX TOKOB BCEX NPHCMHMKOB 37CK
TPOIHEPTHH C YHeTOM KOIQOHIMENTA OFHOBPEMEHHOCTH HX PafoTH K HEOGXOMIMOTo 33
naca no Toxy. Tok sanackenx orpeTenenuit oT PII] pexoMerayeTcs BHOMPATs PaBHEM TO
Xy, NoTpetniemoMy HanbOIEE MOTIHEIM TIPHEMHHKOM INCKTPOYHEDIHH, TIOAKTHOEHHEM 1
PACCMATPHBACMOMY ITHTY. . :

4. TIo TIONYYEHHBM 3HAYCHHAM PAcHEeTHSIX TOKOB KBKEOrO (upmepa BhbHpaercs
ceuere xabend no TabHLaM JOKyCTHMEX Harpysok. B tabm.I1.2.5 nporssonarcs HopMs
3MIEKTPHUECKHX HArpy30K Ha KaGeNH ¥ MPOBOMKEI C PE3HHOBOH H3O/AUMEH, YCTAHOBIICHHEI
JULA CIIeBYIORIMX YCIIOBHH:

- TeMIeparypa TOKOBEAYIEH XKHIbL PABHA JNHTE/HO JOMYCTHMOH At Kaﬁem]

C PE3HHOBOM H30JILHEH +65° C,

- TEMIIepaTypa OKpyKaromes cpemst +45° C;

- pOA TOXa ~ MepeMermmii 50 I'u;

- PEXHM HArpy3KH — JTHTCABHBLI;

- CTOCO0 TPOKNARKH —~ ONHHOWHAR.

Venosus paboTt Kabemt BROHParoTCH CTYAEHTAMH (KyPCAHTAMI) OPHEHTHPOBO
HO Ha OCHOBAHHM AHAJH3A BO3MOYKHOH TEMITEPATYPHI OKPYaroliell CPeIbL, TAE NPONORE]
kabens, pexuma ero paGoTsl, cocofa NPOKITAIKA H Ip.

Ecnu yenosns pabots! kabens 0TIMMarTC] 0T YKA3aHHBIX BHIIE, TO CEUCHAE
Gens BRIGHPALTCS NO HIKBHBANIEHTHOMY TOKY:

[ = 1 i@
. "R,
£ Tpacu — pACHETHERE TOK AMITEEHO paboTaromero KaGens HpH en0 OUHMHO
npokiagKe, A;
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[image: image24.png]0, ~ KOSO(HIMENT, YUHTEBAIOMKH yMEHBIICHAE TOWYCTHMOH Harpy3kH kabens b
CBS3H C YXYIIIEHHEM TEIUTOOTAAYH NPH HPOKNALIKE ET0 B My'Ke,
- B -~ K03QQHIHERT, 3aBHCAMHIT OT Yrc/Ta YacoB PaGoTHl KaOens B CyTKH ty

p=

K — xosddrrment, y'-m'rsmalomm OTIHYHE NpHHATOH pabouel TeMmeparypsi
TOKONPOBOIAMEH MMMl kaberns or 65°C:

Ky — xoa@hHIMERT, yIHTHBAIOMHI OTIIYHE TEMIEPATYPEl OKPYRArOMel Cpess!
or45°C;

X3 — xoodripient, yHTEBAIOMAA yXYAICHHE YCIOBHE OXIAXKICHH Kabenei,
HpONOKEHEBX B TPYOe i koxyxe Aol Gonee 2 M (mnx Tpy6sr K3=0,8, wis xokyxa
K;=0,85).

3uauenus nonpapours kodhdurmenros Ky; Kp; o npusenens 5 tadn. [16-11.8.
Ecma obngast uurebHOCTs Harpysky kafiens s rpyrmc He NPEBBIIAET 6 ¥ B CYTKH, TO B
aTOM cuyyae afi=1.

Ceyerne xabena 13-32 CIOMKHOCTH MOHTXHEIX paboT He pexomennyercs 6pars
Gonee 240 mM. Ecn 1pebyetes Dombmee cedenHe, TO Myqie B3ATh HECKONBKO kabeseit,
HPONOKEHHBIX MAPAIIENBHO. B 3TOM Cciyuac HEOOXOMMMO YHMHTEIBATE MYHKOBOCTb HX
TPOKITAIKHL.

Ha ocHOBaHHH BEIGPAHHBIX ceueHMI kaberel H M3BECTHRIX MM YYACTKOB CETH
OIPEREIIOTCA NOTEPH HANpsKeHHa oT rexeparopos xo I'PIN w o [P po oraensHex
NPHEMHVKOB JIEKTPOIHEPIEH.

JinuHoH y4acTKOB KaGenbHEIX JIHHMY CEHYCT 32)aBaTHCA OPHEHTHPOROUHO, [IPH
3TOM CAEAYET YHWTHIBATS THIT CyHA H MECTA PacTlONOXEHHA INEMEHTOB 3NEKTpooSopyno-
BAMMA HA CyIHE.

COrJiacHo YCTAHOBICHHBIM HOpMaM /3 / MOTEpH HANPMKCHHS B CETAX NEPEMeH-
Horo Toxa 0T T'PILl 10 NpHEMHUKOB 3TEKIPOIHEPIHE IPH HOMHHANBHOM HX HAYPY3KE He
JIOJDKHE! MPEBEIMATE JUIT CHAOBOH CETH 7% OT HOMHHANBHOTO HANMPMKEHHA, WA OCBETH-
TEMBHOM ceTH 5%, 2 ANA MEeXanw3Mos, paGOTaXONMHX B KPATKOBDEMEHHBIX H YIOBTOPHO-
‘KpaTKOBPEMOHHBIX PEXHMAX, HE3RBHCHMO OT HOMMHAJIEHOTO. HANpsDkeHHs 10 Y.

TloTepy HanpoKeHus wa ¥aGenx, CosmMIunomuX renepatopst ¢ TPIL, He nosoxust
npesbimath 1%. ECd noTepH HANpOKCHUS MOy <HIHCh GOMBIIE MOITYCTHMOrO 3HANEHHA
Ha yuacTke ot [PI 710 MpHEMHNKE 3MEKTPOIHEPIHH, TO PEKOMEHIYETCS YBEIHUUTE Cede-
HHE xabens Ha Y4ACTKE ¢ HAHMEHBITHM CCYCHICM.

PesyIeTaTs! PACHETOB PEKOMEHIyeTes cReCTH B 1abin.7.

Ceuerme mmun [PIL oupesensietes 1o MAKCHMAmLHOMY JUIHTENbHO MPOTEKAome~

My T HEM TOKY. YHTHIBas, 410 FCHEPATOPHBIC MIMHEI [PH PA3IENHRON paboTe AOMKHE!
6BITH 3arPy>KEHEE IPUMEPHO OMHHAKOBO, ceverne munsl I'PII] onpepensior H3 yerosus
To=KiaIn,

rae In-HOMHHATBHEIE TOX PERepaTOpa;

Kyt =1,15 ~ Ko3QOUUACHT, Y RTHBAIONUIH HEPABHOMEPHOCTS HAIPY3KH LIHK 110
Jyave.

HopMs1 3nEXTPHHECKIX HATPY30K Ha MCHEIE MIMHE PRBEACHH B Tabn. 9 mpuno-
HEHAA 2,

Jlurepatypa:/2-4/.
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[image: image25.png]4.5. Bot50p KOMMYMAaRUORKO-33UUMHOL aNFapamyphi

Meromrieckue yKasanua

Tipu paspaborke mpoexTa meobxomuMoe BHOpATH BLIKIIOYATENH TEHEpATOPHSIE,
CEKUHOHHEIE U QHASPHEIE HA YIACTKE CyHOBOH GETH, AT KOTOPbIX BHIIONHANCH PACHET
BEI6Op ceuenns kabens.

Bribop Bixmouarenci asromarTiyeckix (BA) MPOH3IBORHTCA 1O TEXHHMECKHM
YGOBMAM H2 MX NOCTABKY, KATAIOraM HITH CUpaBOdHHKaM. IIpexgie BCRTO HeoGXOmuMo,
yro6nl BA ymoenersopsn tpebonanmam Perncrpa PO no remnepatype, ynapo- u subpo-
OPOMHOCTH, BIKHOCTH M T.4, 3aTEM NPOMIBOILHTCA BEI00p BA 1O OCHOBHBIM HOMMHATS-
HBIM NapaMeTpaM: POAY TOKZ, HANPDKEHMIO, TOKY HATPY3KH H 4acroTe. Jance BHIIOMHA-
eTCH PACYET YCTABOK M 3aNHTHBIX XAPAKIEPHCTHK, B HPOLECCE KOTOPOrO MOKeT OBITh 0T-
KOPPEKTHPOBAH BHIGOP BA Mo HOMMHaNEHGIM riapaMeTpam. [ToxpoSHEIE pexoMeHmanme
o priGopy BA npusoparea s/ 4;3 /.

Tlpx onpenenerwy Bhyepxex speMenu (ycTasok Ha Bpema cpabarsmanms) BA B
30HE KOpOTKOrD sambikami (K3) crenyet Hoxomus u3 TpeGopanuit mo GICTposeHCTBIIO
| #36HpaTembHOCTH ¢ yyerom oxem CI' u PD i BosmoxHOCTEH anmapaTos 3ampst. He pe-
KOMEHIYEeTCS HCHONB30BaTh BHIEPHics BpeMery csiue 0,3-0,5 ¢ Bo M3bexanue 3HadH-
TEMBHOTO paspymieHms BA snexrpudeckoit ayrodl. B ofmem cmywae yoramosxu BA no
BPEMEHH HX CPACATHIBAHH JODKHBI BOSPACTATE B TAKOH NOCIENOBATENLHOCTH! MEIHBH-
JyaTbHAS 3A0(HTA TPHEMBHKOR 3NCKTPOJHEPTHE, TPYTOBaK 3auTKra, GMICPHEIT BHKII0O~
vavers Ha TPII, BROooUaTeNs NEPEMBIUKH, BEIOUATEND CEKIHOHHEIN H, HAKOHEL, Bhi-
KIDOYATEN TEHEPATOPOR.

Ocrosusie napametpst BA cepuit 71, BA 74, AC-25, AK-50 npemeners! B T26m.
11.2.12-11.2.14.

B noscHMTENBHOH 3armmeke HeoOXOAMMO MPHBECTH CBONHYIO TAOIDALY, B KOTOpOK
JowkiBr Bor1e yxasams Tarst BuGparemix BA ¥ HX BCE OCHOBHBIC NapaMETPHl H Xapaxie-
PHCTHKH.

Jarepatypa: / 2/, 7 .1; /4/.

4.6. poaepwa APasuITLNOCIN KOMMYMARUORNO-3aUUMHO annapamypel u Wi
pacnpedenumentHbix yempolicme no pexuMy KOpomKozd 3aMulkaHus

MeTompuecKkue YKa3aHHa

Pacuer Tokos kopotroro samekanus (TK3) 3 COC ¢ nemsio mposepkn KoMMyTa-
UHOHHO-32LIHTHON ANTapaTyphi K WIMK PACTIPEACIATENBHEX YCTPOACTE PEKOMEHAYETC
BRIMIOAHATE OAHUM H3 CHEIYIOMMX METOAOB! AHAUTHYCCKMM, METOAOM PACYCTHBIX KpH-
BBIX, METOROM pacyeTa Ha DBM. [Ipx 5TOM NPEITIONTEHNUE CASHYeT OTEABATE TDPETHEMY
MeTofy, T.e. pacuery TK3 Ha OBM.

CpaBHyTenbHad XapaKTEPHCTHKA PACCMATPHBAEMBIX METOXOB U 06NacTs HX HpH-
MeHeHNA nipupeacHst B/ 2; 7 /. MeTons: pacueTa 3aa0TCs NPENoOJaBaTCNeM.

Bemuroyateny aBTOMATHYECKKE HSGHpaTeIKBHOTO HEHCTRHS TOIDIHEL IPOBEPHTH-
CA!

2) Ha BITOHAKNLYIO COCOBHOCTS ¥ 3NEKTPOIHHAMHMECKYIO YCTOMMBOCTD M0 Y&
SOBHIO!

iy = Ao
rae iy ~ pacuerHoe suaverne ynaproro TK3 (ammumrymsoe sHaueRuE);
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[image: image27.png]iygon — AOMYSTHMOG 3HaYeHHE yHapHoro TK3 (aMIUIHTYAHOE 3HAYEHHE) TIO TEXHH-
YECKHM YONOBHAM, KA;

6) Ha OTKIFOYAIOMYIO CIOCOBHOCTS NG YCAOBHIO

1= gon »

rze I, — pacuerroe suavenme nomaoro TK3 B MOMEHT pacxOMIEHHS RyTOTACH-
TeJIBHBIX KOHTAKTOB ABTOMATHHYECKOTO BHIUTOYATER, KA;

Tiaon — HOTIYCTEHMOE HeHCTBYIOWIEe 3uaderme nonmoro TK3 B MOMEHT pacxoxae-
HYA AYTOTACKTENBHBIX KOHTAKTOB N0 TEXHHHECKHM YCIIOBHAM, KA.

Jlnx aBTOMATHHECKIX BRIK/BOMATENEH ¢ MIHOBEHKBIM cpabaThisarkeM B 30He K3 i
CE/ISKTHBHBIX aBTOMATHYECKHX BLIKITOYATENEH, HMEIOMEK YCTPOHCTBO, OTMHA0mES Ce-
JIEKTHBHYIO TIPHCTABKY B MOMEHT BKIIOYEHH, 3HAYCHHE I, ompezeimercst ik mpeMeny,
PABHOTO MHHMMATHHOMY COOCTSEHHOMY BPEMCHH CpaGateBara Bruumoareneil. 2 ce-
AEKTHBHBIX aBTOMATHYECKHX BRIKIOHaTeNeH 623 yCTpoHeTRa, OTRIIOYAOMErO CeEKTHB-
HyIO NPHCTABKY, 3HAYEHHE |, ONpeAeNseTcs juia BpEMEHH, PABHOTO YCTaBKE Ha cpabatsl-
BAHNE CEMEXTHBHOTO BBIKNMOHATENT;

B) Ha TEPMHHECKYHO YCTOHYHBOCTS 110 YCIIOBHIO .

t
Ji2de<(1t)y,, ‘
[

¢
j7:0] J‘i 2dr - PACHETHOE 3HAYCHHE BCIMMIHEL, XADAKTCPH3YIOIEH TepMIUEckoe
0
netierBue TK3 3a Bpems, pasHoe ycraHOBKe Ha cpabarmpanme npu K3 asroMariveckoro
BRITOUATEN, GrpKaiiniero k Touke K3 co CTOPOHEL HCTOWHHKA, RA2~c;
(Pt)ponTEPMHULCKAT YETORHBOCTS [0 TEXMHIECKIM YCIOBHAM KA-C.
YCraHOBOMHbBIE ABTOMATHYECKHE BEIKMOYaTENH s cetelt 50 ' foyvuer npose~
PATBCA HA BKIOYAIOIIYIO CIOCOGHOCTS [0 TEPROMY YCIOBHK). SHAMCHHA iymon MPUHIMA-
FOTCS IO TEXHHUECKAM YCIOBHAM. ®
BEIMOUaTeH aBTOMATICCKHE, YCTAHOBIICHHBIC M4 JaIHTE HAHGONEe yRaneH-
11010 0T TP acHEXPOHNOTC ABRraTelI, HEOGXOAHMO TAKKE POBEPHTD HA IyBCTEHTENE-
HOCTE X MYHHMATBHBM Tokay K3 ¥ yorasxy BEUULOWATEIN Ha TOK cpabaTRBAHEY B 30He
K3.
lHss1 pacTIpefeMTENEHEIX YOTPOHCTS AODKHE! GBI MPOBEPEHEL M0 YCAOBHAM
K3 Ha snexTpoAMHaMHYecKy 0 B TepPMIecKylo yetoiumsocts. [lpoepka mHR Ha anex-
TPOAHHAMHYECKYH) YCTOSUUBOCTS CBOJHTCA K MEXAHHYECKOMy DacyeTy WIMH Ha H3THO.
PaccuuTsiBaeman CpemHn MHHA, KOYOPAX HaXOmuros npu tpexdaswom K3 B manbonee !
TAMETBIX YCAOBHAX.
TIpoBepka OAHONOMOCKKX MIKH HA DNEKTPONHHAMIYECKYIO YCIORHBOCTS MPOH3- |
BO/INTCA aHATHTHUECKHM METONOM B CHIE/YIOMEM HOPATKE.
I. Onpesensercs MAKCHMATLHOE PACHETHOE HANDMKEHHE IUHHLI TIPH PaCIIONo-
KEHHUH WHH Ha PeOPO MPHR OJIHOM ¥ JBYX TPONETAX: |
2 1f

8 =135K i —
pact Py abl,

s
TIPH PACTIOROMEHHH IUHH mé%im OPK OTHOM H IBYX NPONETEX]

2
L2 ! 3
i 10
Y opn?

0 l

8 e =13




[image: image28.png]APH WiCNe nponeTos Somsure asyx kodddruument 1,33 3amenserca Ha 1,06,

rAe iy — pacHeTHOe 3Ha%enHue yrapHoro TK3, xA;

4~ DACCTOAHHE MEXUTY OCAMH TTHH;

1 — PacCTORHHE MEKIY TOUKAMH KpEIUICHIL T (JUTHHR MPONETa), CM;

B — TONMAHA TTHHBL, CM;

h — BRICOTA IHH, CM;

Ky — xoa¢drmpent Gopmsr muw.

Koadduupenr dopmsr mus K onpenensercs MO KPUBEIM PUC. 8 B 3ABHCHMOCTH

DT O emg:—bn-b—
O SR

2. HPOPBBOJD{TCX CPABHEHHE MAKCHMANBLHOTO PaCUETHOIO HaNpPAKeHHA B IIHHE
Bpacs © MAKCHMAITBHO JIOIYCTHMBIM HATIDDKEHHEM, KOTOPOE HfA MEIH PABHO 140.10* ma?,
st amomems ~ 70-10° mi, TIpu 3TOM XOIDKHO COOIFONATECH YCIORHE:
5 pac S8 pom
B emyuae HECOOMORENHMS TOTO HEpPABEHCTS2 HEOOXOMMMO AKOO YMEHBIMATE TH-
Hy TponeTa, JHO0 M3MEHHTH Pa3sMEpH! IIHH ¥ HX BIEHMHOE PACTIONONEHHE, mub0 yMers-
TUNTE BEIENMRY YAAPHOTO TK3 u TIPOM3BECTH NEPEPACHET B BRIIEHINIOKEHHOM NOPAAKE.
- Tlpu wucne IponeTon CONLIIE MBYX. JOUX NBYXIOIHOCHEIX KK
-2
& 083K 2107 wnes
pacs 7 L)
T(PH YHCNE TIPONETOB GONBIIe IBYX JUTST TPEXONIOCHEIX MILHH
i2 i
Y on?
TlpoBepxka IHH Ha TEPMHYECKYI0 YCTOHUHBOCTS HPOHBBOMETCS TI0 YCHOBHIO

10° e,

8 ey =0354K,

!
F=a |fi%d,
[

e 06,3 — RIS MEIHBIX ILHH;

=12 — J1 RIFOMHHHEBBIX IIHH;
F — ceverme xuH Ha Hasy, Mm’.

Tlpu pacucte Tokos K3 JH0GEM K3 PacCMATPHBASMEIX METOXOB CliepyeT obparnTs
BHUMAHME HA IPABKIHHEE BRG0P pacueTroro pexkma. [iporepxa 3nexTpootopyHOBRET
HOIDKHA TPOH3BOTHTRCA MO HAKOONEE THKEIOMY (MAKCHMANGHOMY) B OTHOIIEHHH TOKOB
K3 pexcumy paborst COC, XOTOPEIE X2PAKTEPH3YETCH CIEAYIOUHMH YCNOBHAMM;

- HauGONBICH CYMMAPHGE MOMMOCTEIQ TEHEPATODOB, NTHTENBHO DPABOTAROMKX
NapaIeNsHO;

- HauGonseil cymMMapHOl MOMHOCTBI0 ACHHXPOHHBIX jswrareieii (AJl), paGo-
TAIOUIMX B MOMEHT KOPOTKOTO 33MBIKAHHA.

MeTomuxa pacueTa TOX0B K3 PeKOMEHAYEMBIMH METONAMH IOXPOBHO H3NOKEHR B
/12,71

TOKH KODOTKOTO 3aMEIKANHS JUIS TPOBEPKH BHIKITOYATENEH ABTOMATHUECKHX Che-
Ayer BLGHPATE Ha BEIXONHEIX KIEMMAX BBIKIIOUATENEH, TAK KAK B 3TOM CIYM&E NpOTe-
KAIOWMH Ycpes BRIUGOUATE TOK K3 H0CTHIaeT MaKCHMATBHOTO SHAYEHHA.

Crpasoyssie JaHHbie, Heofxommmble i pacueros TK3, mnpusenemsi »
Tabnf1.2.2-11.2.3, TL.2.10-TL.2.14.

Jinteparypa: /1/,/2/, 1. 1;/4/.
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[image: image29.jpg]4.7. Onpedenenue eenUYUHLI CHUXCHUS HANPSHKeHUA Ha wutax [PL npu nycke
Haubonee MOUHOZ0 KODOMKOIAMKHYMO20 aCUHXPOHHOEZ0 deuzamess

MeToHuCCKHE YKASEHUT

Jlns pacueta cHwienss nanpsxerus CI' npH iycke AJl peKOMEHAYETes IpHMe-
HATD AHATHTHYCCKHH METO, OCHOBAHHENT Ha pemenwH NudQEepEHITHATEHEX YPaBHEHHI
I'opepa-Tlapxa. DTOT METOX pacyeTa HO3BOFACT ONPCAEIHTS MAKCHMANBHOC CHHMCHHC
HATPOKEHHA CHHXPOHHOIO TCHCPATOPA KaK C YYETOM AEMH(})CPH}:IX OGMOTOK, TaK H 6e3 ux
yuera . MeTonuka pacyera CHIXeHIS HAUPDKEHAS 9TUM METOIOM NOAPOGHO H3NOKCHA B
121ul7/.

Pacder CimKenHs HANPOKEHHA HEOGXOMHMO NPOUSBOANTS 1st Haubosee ke~
JIBIX YCTOBHH, K KakuM CIEeRyeT otrectH myck AJl ¢ HauGONBITHM IyCKOBEIM TOKOM MK
HEHMEHDIEH MOMHOCTH PaCOTAOUIHK FEHEPATOPOB.

B coorserctsum ¢ Tlpasunamu Peructpa CCCP / 3 / MakcHMANBHOS H3MCHEHHC
HAUPSDKEHHS TPH BKTOueHHE 100%- 1o # orwmouenrH 50%-HoK Harpyskd HE JOIDKHO
npessimuats 20%, a BpeMA YCIaHOBACHHS HAUPIKCHHA C TOMHOCTHIO 12,5% mocne Biomo-
YCHMA HOMEHAILHOH HAIPY3KH ¢ K0I((QHUMEHTOM MOMIHOCTH cos (=0,4 He Nomxua
npessunats 1,5 ¢. ITo pexomenams MOK sHesanoe H3MEHEHHE TOKA HAIPY3KH Ha 60%
HOMHHATBHOM BEMCHIGI TIPH kodduimenTe MommocTH He Gonee 0,4 He JOMKHO BB
3BaTh H3MCHCHHC HANPDKeHMA Gojee 15%, a BPEMA €r0 BOCCTAHOBACHHA C TOYHOCTBIO
£3% He JOIDKHO mpessmaTs 1 ¢,

B Tex ciyuanx, KOrja CHpKeHue HANDSOKSHHS Ha SOKHMaX JBHTATe/l NPH MmycKe
TPEBOCXOAMT BENMYHHY NONYCTHMOrO 3HAYCHMS, CHEHYET MPOBEPHTH YCJIOBHA MyCKa
3MEKTPOTPHBOA.

Ecmu resepaTop HE HOCHT Zpyroil HarpysKH, kpome Brimouaemoro ALl To Bemm-
YHHY HANPSDKEHHA CEAYET ONPEAeITh H3 YCIOBHS, ITOOR! BPAMAIONTHI MOMEHT, Pa3BH-
paeMsit AJ opu mycke, Gsur Gomsmre MOMEHTA COMPOTHBIEHUA MCXANH3MA 33 BCE BPEMA
TMyCKa, HCXOAR U3 pexuMa paGors! anexrponpusosa. Kpome TOro, CHIDKEHHE HAUDSKEHHS
B CCTH HE JIOJDKHO NMPEBOCXONHMTH HaNPSKEHHS OTIAZAMHA HY7ICBOH SAmHTHL IYCKOBBIX
YCTpO#CTB.

Ecmt reneparop paboraet ¢ marpyskoi, TO B TOM CIy4ae JIOMYCTHMOE CHIDKEHHC
Hanpmkerna npu nycke AJl Gyzer ompenessTECA HE TONBKO M3 YONOBHA BO3MOMHOCTH
TyCKa ABHIATENA, HO TAXOKE U3 AOMYCTHMOTO CHEDKEHHS HANPMKCHU JULT APYTHX HpHEM-
HHKOB 3JIEKTPOSHEPTHH, TOAKMOYEHHBIX K IFeHEPATOPY.

TIpu ¥HeoGXOAMMOCTH OrpaHHYCHHS IlyCKOBEIX TOKOB KOpOTKO3aMmkyTsx AJl ¢
TENBI0 YMCHbIICHHA CHHXCHHA HBI‘[p}DKCHHS{ TIpH IYCKE OT cy;(onoir’l CETH J0 JOIMYCTHMBIX
3HAYCHUH PEKOMEHIYETCA:

a) npumenerre AJl ¢ TOMIDKEHHOM KPATHOCTBIO TYCKOBONO TOKA;

6) nepexmouernte 0GMOTok CTaTOPa CO 3BE3ABI HA TPEYTOTBHHK,

B) BIUTIOuEHHE AKTHBHBIX CONPOTHBIICHHUIT 3 06MOTKY cTaTopa;

T) LYCK epes peakrop;

1) 1IyCK ¢ NOMOUIBIO PASTOHHOIO ABHIATENT;

€) BITIOUCHHE Naparmieineo ¢ AJl CTATHYECKHX KOHJEHCATOPOB.

Meronuka pacuera CHxerus Hanpskerns npu mycke AJl usaoxena 8 /7 / u 3a-
DAeTCA NMPENo/IaBaTENeM.

Jlureparypa: /2/;/71.
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[image: image30.png]4.8. Aemomamusayus cydosolt anekmpaocmanyuy

MeTORKIECKHE YRASAHH

B sroM PAIENe MPOSKTA HeoGXOMMMO B GOOTESTCTBHM ¢ samawHeM paipaGorars
QYHKUHOHANEHYIO CXEMY aBTOMATH3ALMH, BHOPats yHE(HUMpPOBaHHEE YCTPOHCTBA aB-
tomgTH3aLEE COC, CHCTEMY IMCTAHIFOHHOTO H ABTOMATHYECKOTO YIIPABNCHHA IHM3CIIh-
rexeparopHsMu arperatamy (IAY JII'), KONTPONLHO-HIMEPHTEBHEIC PHOOPEL, a TaioKe
MPHBECTH OMHCAHHE PYHKUMOHATLHOR cXeMsI apToMaTwaauy COC.

Pa3gpaboTKy (YHKIMOHANBHOM CXEMBY ABTOMATH3ALMH DEKOMEHIYETCA HAUHHATE ¢
WIYHCHMS OTHENBHSX Tpoueccos B cymorolt C3C, koropsie HeoOXOMMMO SBTOMATHIHPO-
BATE B COOTBETCTBHH C 3A/[AHHEM HA NPOCKTHPOBAHME, 4 TAIOKE YHE(QHIHPOBAHHBIX yCT-
policTs (VYCT, YBP, YPM, VT3, 300H, ITKH), mospoNiiomux aBTOMATUSHPOBATE 3TH
npoueccs. Hprumepst dyHmmonansnex cxem asromatsain SC nprsenens 8/ 4; 5 /.

Cucrema JIAY 1T nomxsa ofecrieunsath Bopyio CTENeHs aproMatwiamuy, O6s-
€M ONeparHil aBTOMATHIECKOr0 H JHCTAHUHOKHOro ypasenmt [T /i pasniHer cTe-
nenelt wx arromarisammy npusepens 8 [OCT 14228-80. B 1abn11.2.1, 11.2.15 npuseze-
HEY QCHOBHBIE TCXHHWUECKHE JaHHEIe oTedecTBeHHX N[ M YHHQHUHDOBAHHBIX CHOTEM
JAY AT, MapaMeTps! 2BapHHHOM ¥ nPEMyNpeNHTENsHOH CHIHANAAMY, 4 TAloKe Tapa-
METpA! 3alMTEl JUKE PASHBX Tinios otedecTsernse JAY JIT npusenerst 5 tabnY1.2.16-
1218 .

B npoexte HEOOXOMMMO MPHBECTH OCHOBHBIC TEXHMMECKHE IAHMBIC RBIODAHHON
JAY _JL; yxasats 12DaMETpHi 3aIATH K KOHTPONA COCTONHMS AL pggg_ﬁ_q_rg_r_s__gmgg-
iﬁ—[&{a.vmnym cxemy JAY JIT; NOCTDOKTE @IFOPHTMEL, IYCKA,. OCTAHOBKH. K. 3amutsy. 11,
Jits TioeTpoerus dyrKimonamroH. cxemsl JAY JI' u anroOpHTMOB Iycka, OCTAHOBKH M
samurer [T peKoMEEYETCA HCIONE30BaTh / 5 /.

Bri6op KOHTPONBHO-HIMEPHTENBHEX npuGopos COC fomKeH NPOH3BONUTECT B
COOTBETCTBUM ¢ TPEOOBAHHAMH H PEKOMEHAALMAMH, HIOXCHHEIMU B / 2; 3; 5/,

TN HTOBBIC 3NEKTPOHIMEPHTETEHEIE MPHOOPS! AO/DKHEI HMETH KHACC HE HIDKE 2,5, a
KOHTPO/EHEIE — He Hpke 1,0, Kiracos! ToHHOCTH OIyHTOB ¥ H3MEPHTENHHEX TPaHCHOpMa-
Topos Toka (TA) u manpsmxert (TV) Z0IDXHEI COOTBETCTBOBATE KIACCY TOYHOCTH 3MEK-
TPOHSMEPHTENBHEIX NPHOOPOB, NOJKMOYACMSIX K HAM. UANIE BCEro KaTyITKH HaTIPKEHHL
H3MEPHTENBHEIX TPHOOPOB NMOAKITIoYaoTea Ha 127 B, a TOKOBBIE KaTymkH — yepes TA,
BTOPHYHEL HOMHHATSHEL TOK KOTOPSIX paser 5 A,

Jins coxpamenun komraecTsa TA # TV pexoMEHAYETCE BO BTOPHMHYIO LEIb H3-
MEPHTENBHOrO TPAHCHOPMATOPA TIGNCOCAHHNUTS HECKONBKO MPHGOPOB: TIOCHEAOBATENLHO
- ¢ TpaHCHOPMATOPOM TOKZ H NAPAUIETBHO — G TpanchOPMATOPOM nanpsoxenns. OOk~
Hble cymoBbie uaMepuresbHe TA Trma TC-0,5 mueroT MOIMKHOCTS 40 BA npu BTOPHIHOM
Toke 5 A. BHyTpeHHee CONpOTHENEH e 00bIHbX cynoBsEd amnepmetpos 0,2 Om. Hexous
M3 3TOTO HECIOMKHO ONPENENHTS HOIYCTHMOE KOJNHYECTBO MPHGOpOB, KOTOPOE MOMKHO
NOAKMKYHTE Ha 0AWH TA, HE BEIBOAS €ro H3 KNACCA TOYHOCTH, & TRKOKEC ONPEAENHTE MH~
HEMAIBHO [OMYCTHMOE CEYEHHE NIPORONOB 1A MOAKIIOICHAUA TPHOOPOB, YYHTHIBA TO/b-
KO KTHBHBIE CONPOTHBIEHHT (DCAKTHBHEIMH CONPOTHBICHHAMH MOXHO npexefpeys).

Msmeputensrsii TV 8516HpaeTCA H3 KATANOrA O HANDMKEHHIO, KINACCY TOUHOCTH
H BTOPHMHOI HArPy3Ke.

Bee anextpoHaMepuTeNsHsie npuOOPs! it koHTpona 3a paboroit C3C cnemyer
©BeCTH B T261.8.
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Jlureparypa: /2 -6/.

4.9. Pazpaomia NpuHUUnUansHsIX aeRMPpUYecKux cxem cexyuli IPLY

u omenpHBIx yempolicms asmoMamusayuu 9C

MeTomudecKAe yKasasmsa

B aToM pasmene mpoekra HEOGXOHMO PaspaboTATs NPUHLHIHAIGBHYIO SIeKTpH-
YECKyro CxeMy ompo# M3 cexupuit I'PIIL WM MPHBECTH NPHHIMTHANKEYIO SNEKTPUIECKYIO
CXeMy YHHQHIMPOBAHHOTO yCIpoicTea asToMath3aky JC B COOTBETCTBHH C 3AIAHHEM.

Jina yrasamemx ycrpoiicrs asroMaTusaimd 3C B NOACHRTEIBHOMN 3aMHCKe CHEAY-
€T OPHBECTH OTPYKIYDPHYF CXEMY, CXeMy BHEINHHX COCTWHEHHI ¥ aNropHTMEL MX QYHK-
UMOKHPOBAKHA B COOTBEXCTBHHM C / 5 /. [IDHHIHIHANGHEE DIEKTPHYCCKHE CXEMBI YHHDH-
UHMPOBAHHBIX YCTPOHCTE apToMar3almy SC ZODKHEL CONEPAKATE BGC IJEMEHTBL, BXOIA-
HIKE B COCTAB STHX YCIPOHCTB, HX CTICHHHRAIHIO.

Tureparypa/ 1-3/,/5/,/6/,19/.

¢

4.10. Pazpabomxa xonempyxyuu cexyuis FPLUY u nynsmos yapaeresus 3¢

Merompaeckue Yrazauug

TpeGosanyst K KOHCTPYKUMHK PACTPEIENKTENBHGIX YCTpolicTs wenoxensi 8 /3 /, =
X1. Tpx pasMenieHHH ATIAPATYPSI H H3MEPHTENLHBIX MPHGOpoB Ha cexxpiax TP cemy-
€T pykosoncrBosarsca / 3 /, 4. X1. Jlx cynoB cOBPEMERHOIT MOCTPOitKy paspaoTky Cex-
wuit TPI s myseTos yrpasnenus 3C PEKOMEHAYETCA HAYMMHATS C M3YHCHHAN TEXHHYE-
CKOW HOKYMEHTAIMH H2 3TH YCTPOHCTBES, & TAKKE At O3HRKOMIICHHR C KOHCTPYKIMAMH
IIMTOB M IIY/IETOB YIPABICHAS, PHBeNeHEEX B/ 4 ;5 /.

Jlureparypa: /24, 1. 2; /3, 9. X1;/4/;/51.
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[image: image32.png]4.11. Pazpafomsa npudguauansHot snexmpuyeckold cxemes CAPH cydoeix

2eHepamopos

Meromerueckre ykasanus

Tlpu paspaboTke MPHHIMIHANEHON YTEKTPHICCKON CXCMEL CHCTEMBI ABTOMATHYE
CKOIO PETYIHPOBAHUA HANDDKEHHEM CYMOBBIX CHHXPOHHBIX I€HEPATOPOB HeoOXomHMO
PYKOBOZCTBOBRTECA CHEAYIOMMMY OCHOBHEIMH TIONOKCEUAMHE, .

L. Mt crabummsarmen Hanpokerts CCI HeoGXOMMMO YUHTBIBATS YCNOBHS PaGo-
THI reHEPATOPa TIPH KOHKDETHOM CynHe, Tpebosarms Mopexoro Perncrpa PO x crabum-
3axwn wanpoxesus CCT.

2. HeofX0MMO YSHTHIBAT THTL CHEXPOHXOTO TEHEPaTOPa M CNocos ero HemoMte-
B — MIETORHEHE My GecrueToNBIL.

3. Heobxommo mpuMerurs oy w3 mspectnsix CAPH: geiersyromyr no or-
KIOHEHHIO PETYIHpPYEMOH BEIIITHEEL, O BO3MYIIEHHIO, KOMOHHHPOBAHHYIO, C AMIUTHTY -
HO-PaBOBBIM KOMIIAYHAMPOBAHUEM H M.

Obocrosars BeiGop CAPH [ CHEXPOHHOTO reHepaTopa B Bamem Kypcosom
npoeKTe. -

Omucars wpvwn sefictens sulpantoft CAPH » u30o6pasuts e NPHHLMIHAE-
HYIO JTEKTPHYECKYI0 CXEMY.

Onucars OPUMUED PabOTHl ACTATHYCCKOTO HHYSIPAIBHO-NPONOPLMOHAEHOTO
(HII)-perynaropa HAUPANEHUS BANOTEHCPATOPHOR YCTAHOBKM H CHOCOSH €ro peanmsa-
1un. H300pasiTs NPHELHIHATEHYIO J0eKTPHIECKYo cxemy MII-peryisropa HampsKeH s,
YI(a_’iaTb, B KAKHX PEKHMAX M VT KaKoit mem HCIIONIE3YCTCA PErYNATOD HANDSIKCHHA Ja-
HOT'O THIIA.

4.12, Pazpabomia MEpONPUAMLII 10 SKOHOMUY MOMAUGHO-IHEpEemUYecKuX

«

pecypcos

MeTonHyeckme yKasasus

Ilpu paspaboTke MEpPONMpPHATHIX IO SKOHOMHEH TOILIHBHO-DHEPTETHUECKHX DECYD-
COB HEODXOIHUMO PYKOBORCTBOBATECA CIIEAYIOUIHMI OCHOBHBIMH TOMOKEHHAME:

1. Jina 3KOHOMHH AH3EIHHOTO TOMUIMBA (MK Ma3yTa) FNABHOTO ABUTATEN HEOD-
XOIVMMO CHIDKSTH YaCTOTY BDAIIEHHUS C LENI0 BBDXONA HA ONTHMATBHYH BHHTOBYIO Xa-
PAKTEPHCTHKY.

2. Jluanason yMEHbIIEHHA YACTOTE BPAICHMS IN4BHOTO ABMIATeNsl Ha IPOMBI-
CHOBOM CyIHe OOBriHo coctasnaer 15-18% 0T HOMHHANBHOTO 3HAYCHHA M3 YCHOBHMK He-
ROUYeHU BUODALMY NPH TPOXOMICHIH THISIEM KPHTHUECKHX TOYSK.

3. INockoNeky Ha Baly 0TOOpA MOINHOCTH IMaBHOIO xBraTens (rpebaoM saty)
YCTAHABIHBACTCA BATOTEHEPATOP, HEOGXOMHMO JiiA CTABHIHIAIMK €r0 HANDPTDKEHMI HC-
[ONB30BATE ACTATHYCCKHH HHTETDAIEHO-NPONOPUKOHANBHEIH PETyJIATOD HAUDMKEHHA
(HII-PH).
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[image: image33.png]4. Peanuzaums WIT-perynaropa HanpsokeHWs OCYIMECTRBIETCS B BHE KODPEKTH-
pyromiero 3pena MIl-runa, ycTaHaBIMBAEMOr0 B OGPATHYIO CBA36 110 HANDIKSHHIO AeHcT-
BYIOUIEFO PEFYTOPA HAMPDHKEENS Cy0BOr0 CHHXPOHHOIO TEHEPaTOpa.

OnUeaTs COcoB IKAHOMHUK IMSENBHOTO TOIUTHRA YPH CHYDKEHWW YaCTOTE! Rpame.
HUA TTABHOLO JBKCATEIT — OUTHMANBHEIH [0 PACXONy TOIIMBA PEXHM PaGOTEl MamrHHO-
ABIOKHTENBHOTO KOMIUIEKCA CYIHa.

PacCuMTaTh SKOHOMHE) [H3EBHOTO TOIUIMBA TIPKH CHIDKGHHH M4CTOTEL BPaIEHHL
rnagHore geurarenst Ha 10, 15, 20% 0T HOMHHAABHOTO JHAYCHHS ,

TIponomKUTD APYTHE BOIMONKHHE MEPOTPHATHH IO YKOHOMBH AR3CTLHOTO TOIUH-
BAa NIABHBIX ABHIATENCH BCNOMOIATENBHEIX JU3EHB-TEHCPATOPOR HA IPOMEICIIOBEIX CYHaX.

5. YKASAHUs MO UCTTONML3OBAHUIO 3BM B KYPCOBOM NPOEKTE

Hcnonesopanue 3BM B npoexre gpnserca 06A3aTebHEM NPH BHIIONHEHHH PAC-
YMOTHLIX M yueOHO-HCCIen0BaTeNboRiX PaboT. Hinke NPUBONATCH NSPEYEHS PEKOMEHAYe-
MBIX PACYETHBIX M yueOHO-HECIEA0BATENBCKIX PaboT.

1. Pacuer TOKOB KOPOTKOTO 3aMBIKAHML B CYAOBSIX SNCKTPOIHEPreTHUECKHX CHC-
TEMAX. N

2.Pacder w3MeHeHHH HANPIOKSHHE ¥ MacTOTHL B 3JICKTPOCTRHIMY ¢ QMMM arpera-
TOM.

2.1. Pexxcr mipsidoro xycka Al

2.2. Pewun mycka Al ¢ HCTIONE30BAHMEM PLAKTOpPA,

2.3. Pexum mycka AJf ¢ mepewmouerieM 0OMOTKH CTATOpA CO 3BE3LBI Ha Tpe-
YIOIBHHUE,

2.4, Pexxum mycka AJL ¢ ACHONB30BaHHEM CONPOTHBISHHS B IEIH POTOPA.

3. Pacuer u3MeHEHM] HANDIKEHIA H YACTOTH B HICKIPOCTAHIMA ¢ KBYMS reHe-
PATOPHBIMH ATPEraTaMy.

3.1. PexxuM BXITOMEHHS MMITY/IBCHOH HATPY3KH.

3.2, Perxcuns TyoKa aCHHEXPONHOTG ABKIATENA.

3.3. Pesxum CHEXPOHH3ALMH PEHEPATOPHBIX ATPEIATOB.

4. Pacuer gMHaMUHECKOI YCTOIMBBOCTY TTAPALIEITBHO PabOTAIMMX TeHEPATOPOB.

Tlepeuens TeM y4eOHO-HCCIENOBATENBOKOTO XAPAKIEPA MOXKET ObITh AONOINHEH
WM yTOYHEH PYKOBOIMTENEM NPOEKTA HPH BLLAAYS 3AHAHHA HA KYPCOBOS NPOCKTMPOBa-
e,

TIpy BBIMOANEHHH ITOrO Pa3feNa PEKOMEHXYSTCH NPHACPHHBATECH CleXyrourei
ROCHEIORATENEHOCTH.

1. BuiGop pacueruoii cxemst paborer COC.

2. CocTaeneHue MATEMaTHIECKOTO ONUCAHKA OTNENBHBIX saeMentoB CIC B cooT-
BETCTBHH C PACHETHOH cxemolt (Texeparop, cucrema CTalHNUIAIMM HANPDKSHMA, aCHH-
XPOHHBIH JBHTATENS H AP.).

3. Covrannenne MatemaTiaecxol Mogenmn COC aid HCCHENyeMOTO pexuma Ero
pabotel.

4. Ynpomenrue ypasuenuit COC 3a CHET HCKIFOYEHHA YNCHOB YPABHEHHA, HMEK0-
W¥X BTOPOCTENCHHYIO PONE IPH HCCIEAOBAHWH KOHKPETHOro pexcama paboral CIC wim
npeoGpasosakis ypasHenuit B Gonee NPOCTOi BHA,

5. Onpeneneyve HaKTOPOB, BIMAIOUINX HA POTEKAHUE HEPEXOIHBIX TPOLECCOB.

6. OnpeneneHue HAYATBHBIX YCIOBHIL.
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[image: image34.png]7. Mozemposanye na 3BM.

8. AHAITU3 TOTYHEHHEIX. PE3Y/IBTATOR M KPATKHE BEBA/EL.

Tins obectieyerms pacHeTHEIX PaboT, CBA3RHHEDX ¢ PACUETOM H HCCIEAOBAHHEM
nepexoamp mponeccos B cnoxusx C3C, B RacToAmee Bpema paspaboTaHbl CTARAAPTHBIE
mporpamust / 7 /. Tpr uenonsaosarse GuOnuoTeky CTARAAPTHBIX NPOrPAMM TPYHOEM~
KOCTB pacqeTos OYJIET MUHAMANBHOM H ONPEEAETC TOThKO BDEMEHEM, 3aTPaYHBACMbIM
Ha TIODXOTOBKY HCXOMHBIX JAHHEIX ¥ HAIM3OM II0JTyEHIBIX PE3YETATOB.

TlpormnmocTpupyem HpHMeHEHue CTamgapTHoi nporpammsl TKB-1 mix pacuera
Toxon K3 cynoBoit anexrposuepreTreckol cucremsr, Cynosas 3C B KauecTBE HCTOYHH-
KOB SICKTPOIHEPTUH HMCET HETHPE AHIENB-TCHEPATOPA C CHUXPOHHEIME TEHEPATOPaMH
ema MCK 750-1500. HanBonee Tsskensim o yenosrro K3 pexancom padotet C3C asna-
€TCS NMPOMBICIIOBLIN PEXHM, B KOTOPOM PaoTaioT NapalUenbyo TPH AH3CHb-TEHEPATOpa.
3TOT PesHM IPHIUIT 38 PACUCTHEIR. PacyeTHas cxeMa npHBeeHa Ha puc. 1L3.4. Acixpon-
Has Harpyska B PACETHOM PeXHMe IPECTABNIEHR B BHAE 0HOTO SKBHBAICHTHOTO JBHIA-
Tenst MomrocTBIo P=1350. MOmAOCTE M HOMHHAIEHELH TOK JKBHBaNeHTHOro AJl onpeze-
nenst o TabAHIE HATPY30K A7t XIPOMBICHOBOTO pescaMa {  pasgen 5.1). HeoGxommbie
LA paceTa HCXOJHEIE JAHHBIC TpHBeACHE B 18619 1 10. [l pacyera ma DBM pacuer-
HyIo cxemy (om.puc.I13.4) HeobxompmMo tpeobpa3osars K BHJLY, HPCACTABNECHHOMY Ha DHC.
T1.3.5. Homepa tovex K3 npu pacyere na OBM- 112 /2;7/.

DopMambHBI MPH3HAK SKBHBATCHTHON ACHHXPOHHOH Harpysiu IPZ=1, T.x. cym-
MapHat aKTHBHAT MOINHOCTh PeHepaTopos Ppr23200 KBT. BO BCex OCTANBHBEIX CHyHadx
PZ=0/17/.

JUMTENBHOCT, PACCHMTBIBACMOrD Tponecea (oM, Tabn40 ) npunuMactes pasHol
MaKCHMATPHOMY BPEMEHH OTKITOYERMS LENH (C yEeTOM BBLICPYKKH BDEMEHH CENEKTHBHEIX

t
BHIKTIOURTENeHT). DTO BPEMS, [T KOTOPOTO ONPENENIETCS IHAYCHIE I ar.

Tabmra 9
VuacTox cXeMbl Xapakreprcrexa | Conporusnenve, MOM
DIEMEHTA N T I X
1. Hems rexépatopa

Kabers Gx3KI50= 5 ™ 0,360 0,182
ABTOMaTHIECKHE AM-15 0,020 0,050
BBIKIFOYATENIE

THyua 60x5, d=60,1 0,073 0,113
Hroro 0,453 . 0,345

2, OTTPII go K2 .

Kabens 3x16-10M 13,5 1,09
‘AsToMaTHUeCKUH A3310 0,799 0,338
BHIKITIOYATENS

Hroro 14,299 1,428

3. Or 'PII go BPII
KaGens 3x16- 10 M 13,5 1,08
ABTOMATHUECKHTT A3310 0,799 0,338
BHIKIHOMATEND
Ot BPII zo Touxu K3

Kabens 3x1,5-10M 144,0 1,39
ABTOMATHYCCKHH AK-50 3,55 5,68
BHIKITIOHATENh

Hroro 161,849 8,498
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[image: image35.png]TlepeueHp UCXOARBIX JAHHBIX I pacyera TokoB K3

Tabmana 10

OGozmaue- | Closnauenye Huc~
HHE Tapa- mapaMerpaB | JEHHOE
Hanmenosanne METpa [pOTpaMMe 3Haue-
3-1 HHE
n 3
1 2 3 4
1. Yucno renepaTopos
2. QopMaNbHEIH IPH3HAK SKBHBANEHTHOH 1PZ 1
BCHHXPOHHOH HATPy3KH
3. HoMumamHas MOUTHOCTS SXBUBAJICHT- Pap 1350
HOro SCHH’XEOHHDFO JABMIaTelin
4. HomuHansHbI Tox 3KBUBaseHTHOro All, Ing 3,04
XA
5. Harpy3k4 reHeparopa B pexuMe repesn Tiau 1,0
K3, 0.e.
6. KoapuuMeHT MOIHOCTH B PEsKHME Tie- cos ¢ 0.8
per K3
7.Hucno rovex K3 n 3
JUns xaz0ro reHeparopa
8. Tlonnas MOWHOCTE, KBT Sar 750
9. Homunansuoe anpsxerwe, B Uy 400
10. HoMunansrad yactora, [ f F 50
11. HoMuuanesHetil tox, KA L, 1 1084,0
Fl2. AXTHBHOE CONMPOTHEICHWE OOMOTKHA 14 R 0,013
CTATOPA, 0.8.
13. CurxpoHROe HHIYKTHBHOE GONPOTHB- X4 XD 231
JieHHE TIO TPOAONHHOH OCH, 0.8,
14. To e 1o FIOTIepedHOIt OCH, 0.6, X XQ 1,13
1S. TlepexofHoe HHAYKTHBHOE COBPUTHB- X4 XD1 0,23F
IEHHE TI0 NPONONEHOH OCH, 0.€.
16. CBepxnepexoHoe HHAYKTHBHOE CO~ b XD2 0,15
| IPOTHBIEHHE TIO NPOAONEHOH OCH, .€.
17. CBepxnepexoHOe HHAYKTHBHOE CO- qui xXQ2 0,163
NPOTHBNEHHE 110 NONEPEMHOI OCH, 0.8,
18. YcranosHeLeecs sHavenue Toxa K3 ua Lo IKZ 3,84
IWKHMAX TEHEPATOPE, 0.C.
19. ITocTosuHas BpeMerm 06MOTKH BosOy- Te TF 3,8
WACHWA NPH PA3OMKHYTOH 06MOTKE CTaT0-
pa, ¢
20. CaepxnepexosHas NOCTONHHAS BpEME- T D2 0,014
HH TI0 NPOJONBHON OCH, ¢
21, CymmapHOe aKTHBHOE CONPOTHBICHHE 1 Rl 0,453
B LK reseparopa, MOM
22, CyMMapIioe HHIYKTHBHOC CONPOTHB- Xt X1 0,345
neHye B Ueny rexepatopa, MOM
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[image: image36.jpg]Tiposomwxenue Tabn. 10

L [ 2 | 13 [ 4
s vouwm K3 K1: }
23. CyMMapHOE aKTHBHOE CONPOTHIIEHHE Tie RK 0 |
o1 FPII no rouru K3, MOm R
24, CymmapHoOe HHIYKTHBHOC COMPOTHB~ X XK 0
| serme o1 TP 710 Towma K3, MOm T S
25. Bpems, A1 KOTOporo HeoOX oMo otr- 1 | T1 [ 0,015
PEAEIATS HAMCHAC TIEPHOTHCCRON CO-
crasmmomnei Toxa K3, ¢ __1 . R
26. JTATEISHOCTS PACCUMTHIBACMOTO TPO- t i T 1,00
| wecea, © _ L _I —
i i . Hm mluq#l(s b .
27. CyMMapHOE axTHBHOE COMPOTHBICHHE | Ty RK 14,299
LorTPIY o Touku K3, MOM o R 1
28. CymmapHOe HHAYKTHBHOE CONPOTHB- X2 XK 14,428
Jrenvre ot TPILY o Toukm K3, MOy S ]
29. Bpems, [ KOTOPOro HeoOX0auMo oil- ta | T1 0,01
PEASIHTE 3HAYCHHE NEPHOIEIECKOi o= 1
| cTasismone Toxa K3, ¢ . R ' ]
30, JmMrensHOCTS PACCUHMTBLIBACMONO [IPO- 1 T 0,18
| mecca, o L _ _ i
s rouxe K3: . L i
| 31. CyMmaprOe aXTHBHOE COUPOTHBIEHHE T | RK 161,849 |
( o1 I'PIT no rouxn K3, MOn e . |
| 32. CymmaprOe MHAYKTHBHOE COMPOTHB- | Xia XK 8,498
nerme ot IPI o Towmar K3, MOn ] N . ]
33. Bpems, mia KOTOPOTO Heofxozumo o= [ 3 T1 0,01 -
PELETUTE 3HAYCHHE NIEPHOAHIECKOi CO-
crasssmoineH roxa K3, ¢ B )
34, JUIMTEABHOCTS PACCYHTEBAEMOTO TPO- tp T 0,04
ecea, ¢ o . o ek
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[image: image38.png]NPUNOWEHUA

NMpunoxenug 1

O6pasens 0GOPMITEHIN THTYITHHOTO JMCTA KyPCOBOIO MPOSKTa

KATIAHVHTP ACKAY TOCY FAPCTBEHHBIH TEXHMYECKHHI
VHHBEPCHUTET

Kadenpa 3neKxrpoofopyROBaNHA CYAOB H 3ICKTPOSHEPTETHKE

KYPCOBOH ITIPOEKT

TIO-CYIOBLIM ABTOMATH3VPOBAHHBIM.
QJEKTPOSHEPTETHUECKIM CHCTEMAM CYOB

Bapuant Ne HaH 1ema
adp Ne

Cryzert rpymer 993A Cugopos B.IL
Pyxososurens Mpanor A.A.,

KA TEXH.HAYK, JOHEHT

OueHka 1Mo KypCOBOMY NPOEKTY

JloriylneH K samuTe
« » 200 _r

« _»_

Kamurnerpass,
200
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TIpHIOKEHHE 2
Tabnuua [1.2.1

CHpaBOUMET MaTepHan
OCHOBHEIC TEXHHUCCKNE JAHHBIC 0TeECTREHHED JH3Cb-TEHCPATOPCR
Tem arperara Y4CTOTa BPATIEHHA T NepBRUHOTO -_Temeparopsl
arperars, ¢ IBETATEI THIT MOWHOCTE, XBT Hanpakenue, B
ATP1500/750 157 160H23/30 MCK 1875-1500 1500 400
ATPSOY1500 157 424H 16/17 MCK 1250-1500 1000 400
ATP800/1000 102,6 84H 2626 MCK 1000-1000 800 400
JTP500/1500-1 157 129H 18/20 MCK 625-1500 ¥ 500 400
JIPT800/1500 157 12YH 18720 MCK 750-1500 500 400
AP 500/1500 157 124H 18/20 MCK 625-1500 500 230, 400
JICP 500/1500~11 157 124H 1820 MCK 625-1500 C 500 400
AP 4001500 157 129H 1820 MCK 625/1500 400 400
TP 4007X500-2 51,3 8425/34-2 TMC 14-29-22 400 400
JCP 400/500-3 31,3 64H25/34 TMC 13-41-12 320 400
AP 300/1000-1 102,6 6423/30-11 MCK 375-1000 300 400
JATP 300/1500 157 12YH12/20 MCK 113-4 300 400
AT 20011 157 712 MCK 134 200 400
AP 26041500 157 12915/18 MCK 134 200 400
JFP 1504750 78,5 7UHI1B/22 I'CC 114-8M 160 400
ATP 100:750 783 6418/22 I'CC 103-8M 100 400
ACP 10071500 157 6915/18 MCK 92-4 100 400
JTA 75/1500 i57 64H12/14 MCK 914 75 400
JATA 50/1500 157 64H12/14 MCK 84-4 50 400
ATA 25/1500 157 6410511 MCK 82-4 30 400
OLCP 25/1500 157 £49,5/11 MCK 82-4. 25 400
Ar12-C1 157 2410,5/13-4 MCA T2/44 12 400





[image: image40.png]Tabmrma 11.2.2

Pacue HEL TIRPAM: THB] CHEXDOREEX [eEepaTopor cepis [MC

6E

Tlapamerps Otozta- SHaueHRA NokazaTeNeH Af TeEepaTapoR
yeHHe 13-26-12 | 13-31-12 | 13-41-12 | 14-29-12 | 14-41-12

HOMUHATBHEIC RETHURHEL
MODIHOCTD, KBT Pu 200,0 2500 3200 400 500
TOK, A Iy 360,0 452 513 722 904
COMpPOTHBNEHHKE TEREPATOPOB:
a) aRTHBEOS.
6a3080€ CONPOTHRICHIE TEEEPATOPOB, XOM Zp 640 512 400 320 240
CTATOpa, 0.8. Ty 0,0210 0,0242 0,0186 0.0194 0,0182
) PRAKTHBHOS
CHHXPOHEOS HHAYKTHRHOS IO HPOIOLHOR ocH, 0.£. X 1,05 1,20 110 1,10 1,0
CHHXPOHEOS HHAVKTHEHOE Ti0 HonepetEol ocE, 0.6 X 0,60 {,70 0,63 0,60 0,57
TICPEXOIHOE HEIYKTHRHOE ITC MpOAOIELROH OCH, 0.8 Xy 0,180 0,200 0,180 0,200 0170 |
CBEPEIEDEXOHOS HHAYKTUBHOE TTO HPOIONLHCH OCH, 0.6 b 0,120 0,130 0,120 0,130 0,110
CBEPNIICDEXOHOE HHNYKTHEKOE 110 IIOMepeurolt OCH, 0.8, =, 0,130 0,140 | 0,125 0,140 0,145
PACCESHHA OOMOTKE CTATOPa, 0.¢. X 0,080 0,084 0.075 0,073 0,073
OBMOTER BO3GVERCHHIL, 0.¢. X 1,1 1,25 114 L15 117
PACCETHHE OOMOTKE BO3CYEIOCHHA, O.8. K 0,124 0,129 0,117 0,13 0,128
TToCTOsHHAY RpEMEHE:
QOMOTKE BOIOYEICHHL, € Te 1,2 1,3 14 1,6 L8
OOMOTEH BOGOYACHHS IO KOPOTKO3AMAHYTO 0OMOTKE CT3- Ty ~ 0,20 0,20 0,23 0,28 0,31
T0pa, €
Aern(pHOH OOMOTIH TI0 TPOAONEEDH OCH TIPH KOpPOTKO- T 0,008 0,006 0,007 0,010 0,010
3AMEEYTOR 0CMOTKE CTAT0DA, €
deMgpEDN oSMOTI 1O DPOIIONEHON 0CH To 0,058 0,114 0,068 0,068 0,069
HemdepEOH 0GMOTRH 110 IonEpeMHOol OCH To 0,036 0.073 0,044 - 0,044 0,045
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Tlpopomxenue Ta6n.11.2,2

KOPPEKTOPE HAMDMECHHS Te 0,2 0,2 0,2 0,2 0,2
KozduprgrenT MaTHITHON CRS3H:

a3 craropa 1 OOMOTRE BCOVRIEHHS, 0.8 g . 0,814 0,833 0,836 0,814 0,828
a3 craropa H AeMirdeproli OMOTKE B NPOLUISHOR 0CH, ud 0,86 0,87 0.87 0,856 0,862
o.e.

a3 cTaTopa H fIEMIGepROT 0GMOTKE B DONCPEUROH OCE, ™ 0,787 0.8 0,8 0,766 0,782
faX S

Koadwbrn ea T MarBHIHOR caa:

BOISYEIEHHA X AeMuepEOR OOMOTRY, 0.¢. q; 0,88 0,365 0,3 0,88 0,885
JemndepHoll 0OMOTRH M OCMOTKI FO0YEICHES, 0.¢. [+ 0.93 0.932 0.93 0.93 0,932
Benktra, XapaXTepHIyIoHal MAKCAMAEEE CRIRAT Kop- .
PEETOPA

HA YBETFTUEHTIE TOKA BOIGVENISHIS, 0.6 ABrin -1,5 -1.5 -1.5 -1.5 -1,5

HA YMCHBINEHAS TOKA BOOYRICHHA, 0.2, ABnx 1,5 1,5 13 15 1.5
MarcHyATLHOS HANpIKerte BOs0YRICHRY, 0.6, Uz

KoaduhRiiren T YCHICHHS ROPPEKTOPR HANDIKCHAL, 0.6 Ke 15 15 15 15 15
OIEIT KOPOTKOIC aMEKANHS On 1.2 1.1 12 11 L1 “‘
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PacueTHER TApAMEIPH CHEXPOEHEN PeHepatopes cepry MCK 8 CBI (U

Tabmemea 11.2.3
400 B, £=50 I', cos 9=0,8)
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3uaucHRe K0IH YHUHCHTOB BAFPYIKH MEXAHHIMOB

HaHMCHOBAHHE ~ PoXiMbl : I
Xogonoit | Manen- | Anapuii- Cromixka | CTomuKa ¢
pemmsi HBI Gesmo- | morpysxoil
. ol E)’BKH
Pyepas MamHHR 0,3-04 0,4-0,6 0,6-0,7 - -
1nsns, Spammms - - = .
Hacocw: = .
OXIKESHAS DIABHOTO ABHA- | 0,8-09 0,7-0,8 0,7-0,8
Tens
M acnausie rnasHoTO ABHIATE- 0,8-09 0,7-09 0,7-08 - - i
JT = i
Ha000H KOTEABHON YOTARO0B- ) \
KH:
Kongomcarniit 0709 0,7-09 0,708
T HpKyAAIE OHHEM 0,8-0.9 0,809 0,809
IlnTarensHoro KoTia 0,5-08 0,5-0,7 0,5:0.7 |
Hacoont moxapisie - 0,2-04 “ f
BAaInacTHO-0CYIHT olIbHbIC - - -
Hacocn GHTOBLIX CHCTEM 0,6-0,8 0,608 0,6-0,8
Censparopst Tomnupa Macns | 0,608 - - 0,406 0,406
Kosmpeccopst Boagyminbie - 0,6-09 o - =
Tpy3onsio aeGeaKH, kpaubi - - - N 0,5-0,7
BenrTunaropst 0,81 0,8-1 0,8-1 0,8-1 0,81
Pef prkepaTOpHOH 06, 0809 | 0809 | 0809 | 0,609 0,509 |
| Ocnomerme 1 0807 0,6-0,7 0,7-0,8 0,3-0.5 0,4-05
Macrepexas 0304 | 0203 0,405 0,3-0.4 0,304
Hapuramuorsoe 06opyaona- 0,4-0,6 0.5-0,7 0,5-0,7 - - i
BHE
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Jlorycrrmbie HAPY3KH Ha Kabe/IH H IPOBOMA ¢ p€3HHOBOH H30ILSTIHEH H TONYCTHMBIM
__ HarPeBOM XA 65°C

[ Ceuenne xabe, vy | JlonycremMen ToK, A npi t=45° C o
L Bun xabeneit
- ) OJHOMHIIbHEIE JBYHITbHBIC | TPEXKHITBHBIC
10 9.9 9,8 I 9.8
1,5 40 14,0 14,0
- 2,5 190 | 19,0 190
4,0 24,0 | 24,0 240
6,0 31,0 3,0 alo
10,0 T 420 42,0 42,0
16,0 71,0 70,0 54,0 |
250 89,0 o 87,0 70,0
35,0 120,0 1 102,0 86,0
50,0 148,0 f 122,0 107,0
70,0 ] 183,0 147,0 1200 |
950 B 2180 ] 178,0 1510
120,0 254,0 2000 178,0
150,0 294,0 2210 2100 |
T 1850 334,0 - 244,0
[ 2400 396,0 - 290,0
1300,0 432,0 - - 3380 |
4000 485,0 - 392,0
500,0 516,0 3 R -
6250 590,0 - »
Tabumeuma I1.2.6
3uaverue nonpasoyHoro koa¢drmuenta K;
Temzep&rypa Harpesa to- 65 70 75 80 85 | 90 95 100
Kompopoasutelt s, ° C e o
3uaverne kxoohduupenra | 1,000 | 1,108 ; 1,200 | 1,290 | 1,369 | 1,440 | 1,506 | 1,56
K - 8
Tabmuna I1.2.7
3uauenne nonpasoyHoro xo3hdumpenra K,
Honycrumas K, npu Temmieparype __kgy:xaxomen cpem, ' C
TeMTEpaTypa 0 10 ] 20 | 25 | 30 40 | 45 | 50 | 55 | 60
st Kabegust, |
TS ',
¢ 1,80 [ 1,66 1,50 | 1,41 | 1,32 | 1,22/ 1,12 1,00 0,87 | 0,71 | 0,50
3 70 1,67 11,55] 1,411,341 1,26 | 1,18 | 1,10 | 1,00 | 0,85 | 0,77 | 0,63
36 1,46 | 1,37 | 1,27 [ 1,22 | 1,17 | 1,12 1,06 | 1,001 0,94 [ 0,87 [ 0,79 |

44
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3uateRHe YIOTpaBouHoro kosfiduunenta {yepeanenoe) «

Crocob npowtagKh

Tt xabeneil 8 cruromsol

Jnst BCEX OCTRIPHBIX THIIOR

MeTaIHYeckoll 060i0TKe Kabeneii
HITH B TNOTHOH MegHOH om-
JALTKE
B oJBH pRA 1,10 1,30
B gsa psja 1,27 1,50
Tyuxom 1,70 2.80

45
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Tabmuma 11.2.9

HOpMSE 2TeK TPEYECKICE HATPYIOK Ha ME/IREIC TITEHET IH TeMIepatype Barpesars 90° C
Pazmep Tox, A pH pazMepe MNaIofl CTOPOHEL IIHHEL, MM ]
Gorbott 2 3 4 5 & 8 10 12 15
CTOPOHRL
TIEHEL A
A 20 118 150 180 208 235 -2 - N -
15 118 1M 214 255 280 330 395 460 - -
20 157 225 281 332 337 420 300 575 647 ~
25 194 278 348 408 260 515 610 697 782 932
30 231 333 410 485 545 603 713 815 900 1025
40 307 439 340 635 73 788 923 1040 1179 1325
50 382 548 675 780 877 259 1125 1270 1400 1590
60 460 630 770 867 993 1084 1273 1435 1560 1775
20 380 820 1005 1164 1293 1413 1630 1825 1970 2200
100 725 1823 1247 1442 1594 1727 2000 2240 2400 2675
Tabmuua [1.2.10
HEIyX HIBHOS B SETEBEOE COPOTHRNERES Kabenelt Ipk Temmeparype 65° C u yacrore SO I'ni, Omid
Couerime zoUmL, | 1 L5 | 25 4 3 10 16 25 3s 50 70 95 136 [ 150 | 185 |
MM
Hugyxmamsice | 0,113 | 0,110 | 0,108 [ 0,101 | 0,095 | 0,092 { 0,087 | 0,085 | 0,082 | 0,078 | 0,076 | 0,075 | 0,073 | 0,073 | 0,073
CONPOTHBIEHIE
AxmmEpeco- | 21,6 | 214 | 865 | 54 | 36 | 216 | 1,35 [ 0,085 | 0,617 | 0,432 | 0,309 [ 0,222 | 0,18 | 0,144 [ 0.118
TIPOTHBIICHHE L





[image: image48.png]Ly

AXTHBNOE H ERAYKINRELIE COTPOTABNERES MEFEX TN Ipn TeMmepaType 100° C 1 wcrore Toxa 50T

Tabmiua 11.2.11

BricoTa M TOTEIHA THE, MK ARTHEHOE CONPOTHRICHHS, HFRyRTHEHOE CONPOTIBIeRHe . MOMM TIPH DACCTOMTHR MeRAY HIHRANGL
MO 30 40 30 0 55 70
153 0,513 0,151 0,167 0,181 0,192 0,197 9201
15x4 0385 0,154 0.70 0,182 0,193 0,198 0200
2053 0385 0,133 0,15 0,163 0174 0,178 0,183
204 0,239 0,135 0,152 0,165 0,175 0.18 9,184
25x3 0308 0,119 _ 0,138 0,149 0,16 2,164 0,169
2524 0231 0,121 0,139 0,15 0,101 0,165 0171
2553 0,185 0,128 2,139 0,151 0,161 0,166 9,172
30x4 0.192 011 9,127 0,139 013 0,153 0,159
3055 0.154 0,11 0,128 014 0.151 0,155 0,16
40xd g,144 0,691 0,109 0,12 0,131 2,136 0,141
4055 0115 0,093 0,109 0,122 0,132 0,137 0.142
4036 0.096 0,095 0,111 0,123 0,133 9,138 0.143
50x4 0115 0,121 0,077 0,085 0,107 0,417 0122
50x5. 0,092 0,078 0,006 0,108 0,11% 2,123 . 0,142 -
5056 0,073 0,081 0,057 0,105 0,113 0,124 0,143
30x8 0,058 0,084 _0.099 0,111 0,121 0,123 0,144
60x6 0,064 0,07 0,082 0,097 0108 0,112 0,117
§0x8 0,048 0,073 0087 0,100 0.100 Q114 0118
60x10 02,0385 0,0768 0,0875 0,102 0,113 0,116 0,12
80x5 0,38 0,0495 0.0656 2,078 0,0875 0,094 0,098
80x6 0,048 0,052 0,067 0,079 0,089 0,094 00885
80x8 0,036 0055 0,069 0,081 0,091 0,096 0,1
80x10 0,029 0,038 0072 0,084 0,093 0,099 2100
90x10 0,036 0,051 0,647 00767 0.086 0,091 0094
90x12 0,021 0,054 0,067 0,078 0,0876 00916 0.096
100x6 0,038 0,0377 9,053 0,0652. 0,9755 0.08 0,845
100x8 00 0,0406 0,0566 | 0.0667 0,773 0,082 D863
100x10 0,0231 0,044 0,058 0.07 0097 | 0,084 00876
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TexHHUECKHE TAHHME (&K THBHEIX ABTOMATHUECKHY, REIKmouatenelt ceprli BA 71 x BA 74

Tabmvna 11.2.12

F Tan HoMHEATRHETRT ConpoTHRICHIE TlpenensEas KOMMY TIHOHEAL W{m&aﬂ-mc Texmrieckas
TOK pacier- CIOCOOHOCTh, KA CONKTREHHOE CTORKOCTE.
Tels, A 8KTHBHOE, VIEIYKTEBHOE, | aMIDTHTYmHOE | AekioTeyfomee | BpeMA cpata- kA%
MOM MOM IHAYCHHE TOKA FAYEeHHe THBIHET, C
BEIKIECYATE/IT
BA 71-40 375 G,12 0,22 63 45 0,03 340
500 0,083 0,15 70 45 i s%0 1
625 0,0665 0,12 115 435 1300
800 0,045 0,106 115 45 1300
BA71-43 1250 0,03 0,08 130 50 0,04 3000 |
1600 0,02 0,05 130 50 3000
BA 71-46 2000-200 0,012 0,04 150 &0 3000
BAB 71-4¢ 4000-6300 0,006 0,025 150 60 l_‘ 3000
BA 74-40 130 0,58 101 30 20 0,04 3
130 0,38 0,67 50 45 100
260 9,24 0,41 55 45 170
375 0,12 0,22 63 435 340
500 0,083 0,15 i 45 580
625 0,065 0,12 110 45 1300
300 0,045 0,106 110 45 1300
[ BA 7443 1350 0,03 0,08 110 43 0,05 3000
1600 0,02 0,05 ilo 43 3000
BA 74-45 2000-3000 0012 004 120 50 3000
BA 74-48 4000 0,008 0,032 120 50 3000
1 5500 0.006 0,025 120 50 300

TiprMesanTe: YCTIHOBKE N0 BpeMeHR Cpatatssanna 0,18; (,38: 0,63: 1,00 ¢




[image: image50.png]OCHOBHHE MAPEMCTPH BLHEMOUATENER YCraHOBOUHEIX copril AC-25 u AK-50 (400 B, 50 ')

Tabmrma I1.2.13

Ty BeIUTOUR- | HoMsrganssem 30Ha IEPErPYIRR 3oma K3 Homvenngiit ok K3
TR TOK PACIieOE- | TOK YCTRHOB- BpeMs, £ TOK YCTAHOB- i BpeMs cpala- YHApHbIH, A AEHCTBYIO-
Tens, A Ko, A XA THIBAHHS, € mEf, A
AC-25-3 0,6; 0.8; 1,0; 1,258 180 1015z 0,04 3200 2000
1,25, 1,6, 2,0; 13%ags
2,5,3,2,4.5;
6,3;8,0; 10,
12,5, 20; 25
AK-50-3MT 0,6; 0.,8; 1,0; 1, o 3600 o 0,02-0,04 000 3000
1,2, 1.5: 2.5 Mo
2.5,3,0, 4,0, 10150
5.0, 6,0, 8.0;
10, 12: 5, 15; .
20, 25; 30; 35,
40; 45,50 |

34

Tprvedarme: MI 3gawT, YTO BTOMAT AMECT PACHLIHTAN MAKCHMATHHOrO TOKE C IHIPARTAYSCKIM JaMETHTeNeM.,
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Tabnuua I1.2.14

AKTHEHEIS K EEIYKTEBHBIC CONPOTHEBIICIRNL YCTAHOBOYBEIX Bekmoyaredel AC-25 u AK-50

AC-25, AK-25 =50 [ AK-50 =50 'y
HoMuEampHER 10K CONpOTHBISHES HoMeRansHED ToK CompoHBICHHE
PACHCIHTENT _aKTHBHOE MOM HEIYKTHBHOE, MOM PACHERTEIT AKTHBHOE, MOM MHIYKTHBHOE, MOM
0,6 4200 2030 2.0 751,35 390,00
0,8 2340 1140 2,5 451,35 200,00
1,0 1600 818 0 341,35 170,00
1,25 960 858 4,0 191,35 63,00
1,6 580 340 50 127.35 35,00
2,0 370 214 6,0 78,35 37,00
25 230 165 80 52,35 15,80
32 140 157 10,0 34,35 8.20
4,0 92 a2 12,5 22,85 6,40
50 59 54 150 1835 590
6.3 37 47 20,0 16,18 3,80
8.0 23 358 25,0 7,45 3,60
10.0 15 254 30,0 6.35 1,65
12,5 12 146 40,0 4,65 1,58
16,0 7 9.0 45,0 4,35 1,33
20,0 5 2.2 50,0 3,335 0,88
250 3 0.8
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Tabmama I1.2.15

OCROBHHE TEXHHHCIKHS YAPEK TSPUCTHRY OTCUSCTIRSHERY THIORHN CEoTeM TAY AT

Tur [JAY Hazpayerne CHCTEM QOBEM GRTOMATHIALHE
TIpokpytra | Topsurif Thyex, 3ammTa B
CRATEM Pe3EPE | OCTAHOBKA | CATHAMM3A-
BOIMFROM 5 BBOZ, TN A
EApyaRy
1. JAVCAT, 1 ABTOMATRMECKOC H THCTAHIMOHEOS YIrpasiete T ¢ Obecmeur- | OSecnieun- | OCecewn- | OOeCHeH-
MOTHPRKAIHA FRMraTelneM Hma M-50 B ApyTHMU JIBHIATRILIMH, BaCICH BAETCE BasTCH BACTCH
IMEIOMEME TEIOBYED TEXHONOTHIECKYI0
TIOMNSACBATETHHOCTS ONEDIATHY
2LAAYCL, 1t ABTOMATAYECKOS H THCTAHIHOEROS YIpareHue 1T THng He To xe To &e To e
MOTHERAIHS AT OA-100/1500 1 ZpyTHMH JU3ETH-TSHEPATOPAME C ofecTe-
e Tena 16 B 112, HMCIOMIMA AHATIOTHIHEL BAEICA
AMTOPETN (00 CTAPTSPHEIM K BOZAYIIHEIM TYCKOM)
3. JAY CAT-T ABTOMATHYECKOS H IHCTAHINIONEOE yOpasmerne A1 1nos | OGeceys- To ®e To ®e To xe
ACHIT/500/1, ATAT-500, ArP-300/1000, 61 504, JTP BagTes
300/500, ATA-100-3, ATP-400¢500
4. JAY ITA 100-3 ABTOMATHYCCKOS B AHCTAEIHOHHOS YIPABIEHRE He To ®e To xe Toxe
JRUTATEIEM FRsent-reseparopa AA-100-3 (ATP-100/750) | oSecmeus-
BAETCH
5. YCAQY CAr1 ABTOMATRYCCKOS H HHCTAHIMOHAOS YIPABICHES [ To &e To xe To xe To %e
vl s vt TenepaTopaME 501 75 XBr
6. YCANY CIIT" 11 ABTOMATHYIECKOS H JIHCTAHIHOEHOC YIPABIKHIS AH3SMb To ®e To & To xe To xe
MOJHQERAHT TEHePETOPAME MOTTEOCTHI0 A0 1000 KBT, ecma ol
TIPRCHOCOCTEHH B8 CORMECTHOH paGOTE ¢ CHOTEMON
7. YCAIY CIT I To ®e, yro 8 I € 1 JII7 catame 1000 xBr Otecneus- To xe To %e To xe
NOPHOEKA M BaercH { -
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{TapaneTpsl 3AUMTH H KOHTPOTS COCTOSHRA JIHIEI-TEHEDATOPOB

111 MonHbHKARKS

Tun JAY hHapaMeprI npeny- | Iapamerpsr apapait- | IlapaMeTprr 3aMHTH
NPEHTENBHOMR CHY- HOM CHTHAK3AIHA
HAJIH3ALHH
1. JAY CIE 1 ao- 6,7 1,2,3,8,5,12 1% 2% 3,4% 6
JHQUKANHA
2. BAY COI 11 mo- - 1,2,3,9,12 1% 2% 3,5
DHOHKALGT 3
3. JAY CIr-1 1,2,3,67 123,5mm8,9 1% 253,45
4. TAY FTA 1003 1,23 3,9, 11 355
5. YCAAOY CAT 1 2 4,9,11,12, 15,16 7,8, 9%, 10™
MoaHGHKAVH
6. VCA JIY CIIT 11 L2 4,9, 11, 12, 15, 16 7,8, 9% 10>
MoJHGHKAHA
7.¥YCA QY Car 1,2 4,9,11,12, 15,16 7,8, 9%, 10"

Tlpumesanms: 1. Pacmudposka HyMepaiuH NAPAMETPOB 3aLIMTHL M CHIHANH3AIMK
npusepenst B 1a0n11.2.17, [1.2.18;

CHI'HAMBI NIPH 3TOM APEBDAMAOTEs B NIPENYTIPEIHECTEHME.

2. X ~ OTKOMRCMAA 3aIMTA; XX — OTKIIOYACMAR 3AI(HTa, aBapHiHEIe

Tabmmga 11.2.17

TlapaMETPST 3AMMMTEL AU3ETb-TeHEPATOPR

momep TlapaMerpst
/i
1 Tlossmuenue TeMnepatypsl MAGTA BBIIE JOITYCTHMOTO IPCHCna
2 TTORBIUGHKE TEMIENATYPE BOIS BRIUE JONYCTHMOTO Ipefiena
3 Hanerve rapnemior Macad HIOKe JOTCTHMOTO LIPeaea
4 TMagenue ypOBHA BOB! HIDKE AONYCTHMOIO NPEJENa
5 Pasxoe
6 HecocToABIIAACA OCTAHOBKE
77\ | Apapuiiinoe fasnense Macha
8 \ ABapuHHA CKOPOGTS BPALNCHHA
9 )| Apapnitsas cucrema oxnanaeius
\ 10 /| TloRTOPHOE ABTOMATHEECKOE BEIKIIONEHIE TEHEPATOPHOTO ABTOMATA
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ITapamerps1 asapuitioi 1 npenynpeuTeNbHOH curnamsay JAY II°

Howmep

Hapmeﬂﬁx—

Tospmuenue TeMIIEPaTYPhl MAC1a B CHCTEME CMA3KH JIH3e/1s BEHINE AOIMYCTHMOIO

| | mpegena o o |
"I Tiopsimerme TeMITEpaTy Bl BORbE B CHCTEME OXTAK/THS JH3ENR BEIIIE AOTYCTH- ‘1
i MOTO Npeaena . . _’
3 Ilajienvie JABICHHKS Maclia B CHCTEME cvxaaxx JEBens. HIRE 0! _x_cnmom ) Ipeaena
o4 ) | Hasnerwe macma: o o
) IIpH MPEe/ITYCKOBOI TPOKAYKE HeE NOTHMMACTCH 10 yCTaHonncHuorn B TCHEHHE
3AIAKHOIO BPEMEHH;
6) He NIOTHMMACTCA BEUIIC aBAPHIHOTO B TCYEHHE 3a[AHHOI0 BDEMCHH TOCIE H0C-
THDKGHELT I1yCKOBOH CKOPOCTH BPAaIUEHHA, .
B) NOHHKACTCS HIDKE ABAPHUHOTO BO BPEMA HopmaJmno_paE»m I
5 TTaperme faBeHAT BOIB! HIDKE JIOMYCTHMOTO Mpe/ena ]
[ Tlazerme ypoBIs Maca HIWKE JONYCTHMOLO Ipesiena .
7 | Tlanerde ypoBES TOILMBA HIDKE MOIyCTHMOXO TIpEnena -j
8 TTapesve YPOREA BOJEL HEDKE OTYCTHMOTO Ipe/iena
(9 | Vsenmenve cxopoeTH BPAmEHESA JH3EIA BEIIE JOMYCTHMOTO np_)xena (pasnoe) ‘
10 { HecocToRRmmascs npoKata . _ o
(1] | Hecocrossnmiics nyex o o I
2. [ Hecoctonsmanck ocranorka o
13__ | Asapuitnan ocTanOBKa o _ |
14 | CpaGarsmative BHCIIHAK 3AMT
/15| «Oxnangiesuen, cCnu ypOBEis BOJB! NOHWKACTCH HIDKE YCTAHOBIEHHOIO
116 1 | «Apapum — oGofmaiommit epapuiisto-npe Ay NPOKAGKOMMHA CHIHan 7_
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[image: image55.jpg]Ipunoscenue 3

o)

3asucumocti KITIL u xosdduruenta MOWHOCTH OT HArpy3sKH acCHHXPOHHOTO
asurarvess: 1 — jaA gpurarenedf MommocTs jgo 10 kBT, 2 - mis jABHErare’seH
MouHocTso 18-75 kKBt

PreJ1.3.1
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Kpusrte nna onpenenenus Kos(dummerra hopmst mmui
Pucll3.3
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[image: image58.png]O JIABJIEHHE

BBEAEHVE 3

1. OPFAHMSAHMOHHO~METO,[LW{ECKIAE YKASAHWA [0 BLINOAHEHWIO
KYPCOBOIO MPOEKTA 3

2. COREPKAHUE KYPCOBOIO NMPOEKTA 4

3. UCXOAHBIE BAHHBIE K KYPCOBOMY NPOEKTUPOBAHUIO 5

4. YKASAHUS MO BLIMOAHEHUIO PASOENOB NPOEKTA 6
4.1. PacyeT HArpY3KN DIEKTPOCTAHUMH 1O PexuManm paboTbl CynHa 6
4.2, Brifop THRE, 9MCHA H MOLKOCTH FEHEPATOPHEIX ATPEraToB CynoBal snexrpocrakmumn __ 19
4.3. Paspalorka CXembl FeHEPHDPOBAHMA M PACTIPEACNERHA INEKTPOIHEPTHR 20
4.4. Pacuer v puiBop cedsennn xaGerelt cynoBoli CeTH M MK PacTIpeERUTENbHEX YCTPOHCTE _ 22

4.5, Byif0op KOMMYTAIHOHKO-3AIMHMTHOH ATTIAPATY Db 24

4.6. [lposepka NpaBuibHOCTH KOMMYTALMORHO-3AIUHTHO ATHAPATYPb! H IWH PACTPEAENHTENBHBI
YCTPOHCTS 1O PeXHMY KOPOTKOTO 3aMBIKAHHA

4.7. Onpenenenue BeNHUNHBI CHINERHUA HAMpAkeHua Ha weHax TPIIT npu nycke HauGonee MOMHOTO
KOPOTKO3aMKHYTOIO aCHHXPOHHOTO ABHTZTENS 28

4.8. ABTOMATH3ALHA CYAOBOH 31EKTPOCTARLMA 29
4.9. PaypaboTxa NPHHIMITHANLHLIA SNEXTprHIeckHK cxem cexunii TP 1 oTnenvhbix yorpolicrs
apToMaTH3anm 3C 30
4.10. PaspaBorka koHCTpykites cekuuit [PLI i mynsToB yripasnesns 3C 30
4.11. Paspaborka npHHUMNMANBHON snex1prueckol oxemsl CAPH cynoBsuix renepaTopoe 31
4.12. Pa3paGoTka MEPOTIPHATHI 110 3KOHOMHAM TORTMBHO-3HEPrETHUCCKUX PECYpCoB 31
5. YKA3AHKA NO NCNONB30BAHWIO SBM B KYPCOBOM MPOEKTE 32
NNTEPATYPA 35
TIPUNOXKEHNS 37
Tprnoxeswe | 37
WH]JHJIO)KCHMC 2 38

Tpunoxenue 3 54





