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BBepeHue

Llenbio BbINOMHEHMS KypCOBOW paboThbl SABNSIETCS 3aKpensieHne TeopeTUdeckux
3HaHUN N NprMobpeTeHnsa HeobXoaNMbIX NPAKTUYECKUX HABLIKOB M YMEHWI NO OTAENbHbLIM
TemMaM Kypca W3ydeHUs OUCUUNNUHLL. AKTyanbHOCTb KypCOBOIO MPOEKTUPOBAHUSA MO
YeTbIpEXTAaKTHOMY ABUraTento ¢ Haga4yBoOM, CBA3aHO C TEM, YTO CyJOBbl€ 3HepreTuyeckne
YCTAHOBKM C  OBUraTenssiMM  BHYTPEHHEro  cropaHus  nonyyYunu  Hambonbllee
pacnpocTpaHeHne Ha pbl6onpoMbICNIOBOM (hroTe.

HaHHble  meToamuveckoe nocobwe  NoAroToBEHO C  UEnbk  OKasaHus
OpraHM3aunoHHON U METOANYECKON NOMOLLM OBy4valoWMMCa  Npu BbINOSTHEHUMN KYPCOBOW
paboThbl.

PesynbTatoMm o0OCBOeHWA npegMeTa 4BRAseTcsa oBnageHve obyyarowmmmncs
npodeccuoHarnbHbeiMK (1K) komneTeHumsamun:

MK 1.1. ObGecneumBaTb TEXHUYECKYKD ISKCMNIyaTauuio rfaBHbIX 3HEPreTUYECKnX
YCTAHOBOK CyAdHa, BCNoMoOrateSibHbIX MEXaHUM3MOB W CBS3AHHbIX C HUMW CUCTEM
ynpaBneHus.

MK 1.2. OcyLwwecTBnsATb KOHTPOSb BbINOSTHEHUS HAUWOHAMNbHbLIX 1 MeXOYHapOOHbIX
TpeboBaHWM NO aKCNnyaTaunmn cygHa.

MK 1.3. BbinonHATb TexHU4eckoe OOCNyXMBaHME W  PEMOHT  CydOBOro
obopynoBaHus.

MK 1.4. OcywectBnate Bblbop o06OpygoBaHUS, ONEeMEHTOB U CUCTEM
obopynoBaHMs Ans 3aMeHbl B NpoLecce aKkcnnyataumm cyaos.

MK 1.5, OcywecTBnsaTb 9SKCNnyatauuld CyAoBbIX TEXHUYECKMX CpeacTB B
COOTBETCTBUM C YCTAHOBSIEHHbIMW MNpaBuramMn U npoueagypamu, obecnevmBaoLnMm
©e30nacHOCTb onepaunin u OTCYTCTBUE 3arpsi3HEHNS OKPY>KatoLLen cpeabl.

MK 1.6 OcywectBnATb TEXHUMYECKYID 3SKCniyaTauuMid W PEMOHT  CydoBOro
anekTpoobopynoBaHns U CpeacTs aBTOMATUKM.

B nocobun m3noxeHbl BOMNPOCbI OpraHu3auuMu BbINOMIHEHUSA KypcOBOW paboThl,
TpeboBaHuA K coaepkaHuto, obemy 1 opopmMneHunto paboTsl, NpuBeaeHbI MeToANYECKME
pekomMeHaauum ans otpaboTkM OTAENbHbIX pa3gesnioB KypCcoBon paboThl.

OdhopmneHne cocTaBnAlLWMX YacTeh KypcoBOM paboTbl, OCYLLEeCTBMSETCA B
COOTBETCTBME C WHCTPYKUMEN NO OGOPMIEHUIO Yy4ebHOM M y4ebHO-MEeToaNYECKON

AOKyMeHTauun B konnemke n tpebosaHusimm ctaHaapTos ECKI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx



KMPK BTAP® ®I'60Y BO «KI'MY»
nv 01. MOK 01.01 | C.4I79

MO — 26 02 05-MOK.01.01.KP

PA3AOEN 1. OCHOBHBbIE MOJIOXXEHUA O KYPCOBOM NMPOEKTUPOBAHUU

KypcoBaa pabota - Bug yyebHOM [fgesaTenbHOCTM  obydvarowmxcs  no
npogeccrMoHanbHOMy MoAyMNi0 NpodeCCMOHanbHOro y4yebHoro Lumkna, peanuayeTtcs B
npegenax BpeEMEHW, OTBEAEHHOr0 Ha €ero u3yyeHMe W npegHasHaveHa [Aans
noaTBeEPXXAEHNA pe3ynbTaTOB OCBOEHHbIX COCTaBMSOWMX OBWMX N NpodeCCMOHaNbHbIX
KOMMEeTeHUMA No BUAY OEATENbHOCTU NPEACTaBnseMoro npodeccMoHansHoro Moayns B
pamMKax KOMMfieKTa OLEHOYHbIX CpeactB C  yvyeToM TpeboBaHMM  OENCTBYHOLLMX

HOPMAaTUBHbIX JOKYMEHTOB.

1.1.Uenun u 3apgaum KypcoBomn paboTbl

Llennb kypcoBon paboTbl dopmMuMpoBaHne nNpPodecCUoHanbHbIX KOMMEeTEHUNN,
COBEPLUEHCTBOBaHNE Yy OOy4alOLMXCA YMEHUS U HaBbIKOB B MPUMEHEHUMN MOSTYyYEHHbIX
3HAHUN K PEeLUEHUI0 TEeXHUKO-3KOHOMWUYECKMX BOMPOCOB, CBS3@HHbIX C 3KCnnyataumen
CyOOBbIX AM3enbHbIX YCTAHOBOK. BbinonHeHne kypcoBon paboTbl crnocobeTByeT
MOBLILLIEHNIO YPOBHSA TEOPETUYECKON M MPaKTUYeCKOW NOoAroTOBKM CreuuanucToB dgrioTa
PbIBGHOW MNPOMBILLSIEHHOCTMW.

3agaydn KypcoBomn paboThl:

yrnyouTb 1 3aKkpenuTb 3HaHUS N0 AAHHOW OUCLMNIIVHE;

NPUBUTbL HaBbIKM MONb30BaHUA TEXHUYECKOM CNpPaBOYHOW W LPYron nutepaTypow,
YMEHMNe Nonb30BaTbCA TEXHUYECKMMU cpeacTBamm No obpaboTke nHdpopmMmaumm;

Aatb  goctatodHble  Ans MeXxaHuKa-aKcnyaTaumoHHMKa HaBbIKK no
KOHCTPYMPOBAHMIO W BbINOMIHEHUIO TEXHUYECKMX pacyeTOB MO KPUTUYECKOM OLEHKEe
TEXHUKO-OKOHOMUYECKNX MOKa3aTenen, Kak MpoekTupyemblX, Tak U OeNCTBYHOLMX
AN3enbHbIX YCTAHOBOK.

PaboTtasa Hag kypcoBown paboTon, obyyarowmincs SOSmKeH MOAXOAUTb K pPeLUeHuto

BOMPOCOB TBOPYECKUN U C MHALMATUBOW.

1.2 3apgaHne 1 TemaTuKa KypcoBbIX paboT

TemaTuka KypcoBblx paboT onpegensieT KOHKPEeTHble NPOW3BOACTBEHHbIE 3agaun
noaroToBKW CNeLmanncToB.

Tembl KypcoBbIX paboT BbiGpaHbl ucxoaa ua cogepxanuna NMM.01 «3kcnnyataums,
TexXHM4Yeckoe OOCNyXMBaHME W PEMOHT Cy[OBOro 3Hepretmdeckoro obopyaoBaHus», B
cootBetctBUM ¢ DPIOC CIO TICC3, n OpuveHTUpoBaHbl Ha pes3ynbTaT —OCBOEHUEe

KOMNETEHLNN.
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3agaHne Ha KypCcOBOE€ MPOEKTUPOBaHME  BbIOAETCA  KaXOOMy  KypCaHTy
nHomemayanbHo. C uenblo MNpuBNMXEHNA KypCOBOrO MPOEKTUPOBAHUS K MpakTuke
npegnaraeTcs MPUMEPHO Ccrieayrwasi TemaTuka KypCOBbIX MPOEKTOB MO  CyAOBbIM
ABUraTensim BHyTPEHHEro CropaHus:

PacueTt pabouero yukna 4eTbipexTakTHOro TMXoxo4Horo Asuratensa 6e3 Hagaysa;

PacueT pabo4ero uukna YeTbIpeXTaKTHOrO TUXOXOAHOMO ABUraTens ¢ HaaayBoMm;

PacueT pabo4ero uukna 6bICTPOXOAHOMo YeTblpeXTakTHOro Apuratens 6e3 Hagaysa
N C ra3oTypOMHHBIM HAg4yBOM;

PacuyeTt pabodero uumkna aByxTakTHOro manoobopoTtHoro asuratens 6e3 Hagayea C
KOHTYPHOM nonepeyHoun NpoLyBKOW;

PacueTt pabo4ero uukna ABYXTakTHOro mManoobopoTHOro ABuUratens ¢ KOHTYPHOM

nin HpﬂMOTOHHOVI-KHaHaHHOVI HpO,D,yBKOVI C Fa3OTyp6VIHHbIM HagayBoOM.

1.3 CneunanbHoe 3agaHue

B cneunanbHoe 3agaHne MOXET BbITb BKITHOYEHO:

—[NocTpoeHne guarpammbl «BpeMSs-CEHEHNEY;

—WccnepoBsaHme kacaTenbHbIX YCUAUA Ha LLEKaxX KoeHYyaToro Bana;

—WccnegoBaHne paBneHUn HOpPManbHOW COCTaBNSANOLWEN OBMXKYLLEN CUMbl Ha CTEHKU
UMNUHOpa YeTbIPeXTaKTHbIX W OBYXTAKTHbIX TPOHKOBbLIX ABWUratenen wnu Ha napannenb
OBYXTaKTHbIX KpenuKonHbIX aBuratenen.

—noabop rasoTypboHarHeTaTens anga npoektupyemoro [BC.

1.4 TpeboBaHuMA K 3afjaHMIO M WUCXOAHble [aHHble AN  KypcoBOro
NPOEeKTUpOBaHUS

3agaHue OOMKHO OoTpaXkaTb COAEpXXaHMe MpPoekTa, NocneaoBaTeNnbHOCTb U CPOKU
ero BbinosiHeHus. O4eBNOHO, Yawe apyrux 6yaeT BblogaBaTbCA TEMA: «OCKU3HbIN MPOEKT
cynoBoro gsuratens paboTarowero Ha (ykasbiBaeTca ero Tmn u cnocob nepepaydv
MOLLHOCTU Ha rpeBHOM BUHT MK Ha reHepaTop NOCTOSIHHOIrO NN NEPEMEHHOTO TOKa).

B aTom cnyyae gatoTcs cnegylowme UCXO4HbIE JaHHbIE:

—adpheKTMBHAA HOMUHAarbHAsA MOLWHOCTL ABuraTtensa npototuna Ne (kBT);

—y4ncno o6opoToB KoneH4aToro Bana n( ct);

—Mapka geuratens cornacHo FOCT 4393-74;

—Mapka TonnmBa 1 ero CocTaB.

NcxogHble  OaHHble  OOMMKHbI  COOTBETCTBOBATb  KOHKPETHbIM  ABUratensm,
NPUMEHSOLLNMCA Ha cyaax ornoTa pbiGHOM MPOMbILLNEHHOCTH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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PaccMOTpeHHble  LUMKIIOBOM  KOMUCCMEW  TeMbl 3aJaHMW Ha  KypcoBoe
NPOEeKTUPOBaHNE KypCaHTOB Yy4ebHOM rpynnbl CBOAATCA Ha crneumanbHoM 6naHke ans
yTBepXaeHnss 3amectutenem HadvanbHuka konnegxka no ydebHom pabote. (cm.

MpunoxeHwne 1. MNepeveHb TeM 3a4aHU Ha KypCOBOE MPOEKTUPOBaHME)

1.5 CocTaBHbIe YacTH KypCOBOro MpoeKTa ux o6em u coagepxxaHue.

KypcoBon npoekT COCTOUT M3 MOSICHUTENbHOMW 3arnucky, BbinorHeHHoW Ha 30-32
nMCcTax nevyaTHoro TekcTa.

CopeprkaHne NOSICHNTENBHON 3aNUCKH:

BeedeHue (1 ... 2 c.), B KOTOPOM pacKpblBaeTCA aKTyanbHOCTb BblIOpaHHOW TEMbI,
nanaraeTtcs uenb 1 3agaydm paboThbl, oxXuaaemble pesynbTaThl.

BeedeHue, B KOTOPOM mn3naraeTtcs:

Lenb Kypcosou pabomsl, (Lenb JOIMKHa ObITb pearibHO BbINOMHUMOW, CBA3aHa C
npobnemon nccnegoBaHus U €e TEMOW, NErko NpoBeEPAEMON, U3MEPMMON U NPEACTaBNATb
B 06006WeHHOM BMAe KOHeuYHbl pes3ynbTaT uccrnegoBaHud, (opmynupoBaHue Lenmu
Ha4yMHaeTCcss CO CrOB: 8hbIs8UMb 8rusiHUe, orpedenums ycrosus, paspabomampb
mexHOoJI02uro, Cripoekmuposams rnpoyecc W T.4.) HasHayeHne u obnacTb MpUMMEHeHus
asuratens (1 cTp.).

Takmuko-mexHu4Yyeckue xapakmepucmuku Oeu2amensi npomomuna (1
CTp.). 3aecb HeobxoaumMo ykasaTb TTX gBuratenst - NPOTOTMNA: MOLLHOCTb, AMaMeTp
umnuHgpa, XxXo MNOPLUHS, CTEMeHb CXaTus, MakcumarbHoe [aBfieHWe CcropaHus,

cpeaHee ahpeKkTMBHOE AaBneHne, Maccy 1 rabapuTHble pasmepbl ABUraTensi.

1 HaseaHue pasdena (meopemuyeckasi 4acmb (4 ... 5 c.))

1.1 .
1.2 B pasdenne meopemuyeckol Yacmu pasmeuwjaromcs
13 meopemuyecKkue 0CHO8bI U3y4aemMoU npobriembl, aHau3

MEeXHUYECKUX,  HOPMamueHO-Npasosbix U  Opyaux
UCMOYHUKO8,  M038OMIAWUX  UE/IOCMHO  U3y4umb
npobnemy uccredosaHusi

2 HaseaHue pa3slena (npakmu4yeckas 4acmeb (23 ... 25 c.))

2.1 e
2.2 i, B pasdene npakmu4eckoll yacmu usnazaemcsi peuwieHue
2.3 8bidernieHHOU npobiembl. Moxem ekmo4Yame cucmemy

paspabomarHbix fpakmuyeckux cumyauud,
........................... NIDOEKMUPOBaHUE MexHomo2ul U Jp.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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- OnucaHue Osuzamensi npomomurna, B KOTOPOM [AeTCA ONUCaHWe BCEeX
KOHCTPYKTUBHbIX Y3M0B M3 KOTOPbIX cocTouT ABuratens (OcToB ABuraTens, KpUBOLLUMHO-
WAaTYHHbIN  MeXaHW3M, MeXxaHu3M rasopacnpegefnieHns u CUCTeMbl:  TOMMMBHas,
OXNaXxaeHns, CMasku, ynpasrieHus, perynmpoBaHnd, Hagaysa v Boinycka) (3-4 cTp.).

- Bbl6bop ucx0O0HbIX OaHHbIX [Onsi pacyeTa paboyero uukna, B KOTOPOM
yKa3blBaeTCA HauMeHOBaHWe BeNu4YMHbl WNK napameTtpa, o6o03HayYeHue, YUcrneHHoe
3HayeHne, o0OOCHOBaHMEe BbIOOpa WM  UCTOYHWK MNPUHUMAEMbIX 3HaAYeHUn AN
AanbHENLWNX pacyeTos.

- Tennoeol pacyem paboye2o yuksa npoekmupyemoz2o deuzamens (10 - 11
CTp.), KOTOpPbIN BKMOYaeT B cebsa pacyeT napameTpoB MPOLIECCOB, U3 KOTOPbIX COCTOUT
paboynii LUMKN, pacyeT U NOCTPOEeHUe UHOUKATOPHOM AnarpaMmbl, pacdeT UHANKATOPHbIX
n 3hdeKkTUBHLIX MoKa3aTenen, onpenerieHne OCHOBHbIX FEOMETPUYECKMX pPa3MepoB
uunuHapa asuraTens.

HuHamu4eckuli pacyem deucamens. (5 6 CTp.), KOTOPbIV BKNOYAET B cebs:

- Pacyet » noctpoeHue puarpammbl CUST UHEPUUM BO3BPATHO MOCTynaTeslbHO
ABVXYLLMXCS Macc.

- MocTpoeHne pasBepHyTON AnarpammMbl ABMKYLLMX CUST

- PacyeT u noctpoeHve avarpaMmmbl KacaTerbHOW CuMbl ANs OAHOro LMnuvHAapa
PacuyeT n noctpoeHve guarpaMmbl CyMMapHbIX KacaTeSbHbIX CUI

- NMpoBepka MOLLHOCTW ABUraTensi No KpyTALEeMY MOMEHTY

- PacyeTt maxoBuka

- Pac4yeTHble gmarpammbl, BbINOMHAKTCA Ha MunnumeTtpoBon bymare ¢. A1 un
cogepxar:

e PacuyeTHada nHankatopHasa gunarpamma

e [lnarpamma cun nHepuumn BO3BpPaTHO-MOCTyNaTeNbHO ABMXKYLLMXCA Macc

e PasBepHyTasa gnarpamma ABMXKYLLMXCSA CUM

e [lnarpamma kacaTesnbHOWM CUnbl AN O4HOro LMNuHapa

e [lnarpaMma CyMMapHbIX KacaTesnbHbIX CUM

3aknroyeHue(1 c.), B KOTOPOM OTpaxalTcs BbIBOAbI M pekoMeHaauuu
OTHOCMUTENbHO BO3MOXHOCTEN NPaKTUYECKOrO NPUMEHEHMUS NOJTYYEHHbIX Pe3yrbTaToB.
lepeyeHb ucnosib3yemoli numepamypb! (1 ... 2 c.). NpuBoanTCca CNNCOK

nuTepaTtypbl, UICNONb3yeMOol NPV BbINOMHEHUN KYpCOBOW paboThl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Ha Bce nutepaTypHble uCTOYHWMKM B cooTteBetctBun ¢ [OCT P 7.1-2003
yKasblBaeTca: haMmnnsa n nHULUmManbl aBTopa, 3arfiaBue, BbIXOAHbIE JaHHbIE — MECTO

n3gaHn4d, Ha3saHue n3gaTtesibCrea, rogq n3gaHnda Ui HasBaHme yydypexxaeHu4.

OBLLUME TPEBEOBAHMA K CO3JAHMIO KYPCOBOW PABOThI

TekcT OOKYMEHTOB, BXOAALWMX B MeTogudeckoe obecrnedeHune, odopmnserca ¢
Ncnonb3oBaHMEM TEKCTOBOro peaakTopa Microsoft Word:

-napameTpbl cTpaHuubl A4, opueHTaumnsa KHKHasa unu anbbomHas;

-nonsa ctpaHuubl: nesoe —20 MM, npasoe —10 MM, BepxHee—20 MM, HWKHee—20 MM

-wpundtom Times New Roman pasamepom 12-14 kernb unu Arial paamepom 12
Kernb;

-KpacHas CTpoka neyataeTtcsa ¢ ab3auHbIM OTCTYNOM OT JIEBOro nons, paBHbiM 12,5
MM;

-MEXCTPOYHbIN MHTEPBAI NOSYTOPHbIN;

-ANA BblAeNeHWs YacTu TeKcTa JOKYMeHTa (3arofnoBka) MOryT UCMOSb30BaTbCS
LWPMATbI NONY>KUPHOTO HaYyepTaHua n 1,5 - 2 nHTepBana mexay CTpokamu;

-Np1 co3gaHun Tabnumu ncnonb3yeTcsa WPUGT MEHbLLMX Pa3MepoB, MCMONb30oBaHNE

LWPUETOB C NoayepknBaHvem B Tabnuue gonyckaeTcs.

1.6 NocnepoBaTenbHOCTb pa6OTbI npu BbINOJIHEHUUN KYPCOBOIo NpoeKTa

CornacHo y4yebHOMY nnaHy, KypcaHTbl NPUCTYNaKwT K BbIMNOSIHEHUIO KYypCOBOIO
npoekta nepeg nnaBaTerlbHOW MPaKTUKOW, MO3TOMY PYKOBOAMTEMO  KYpCOBOIo
NPOEKTUPOBAHUSA C Lenblo NPUBMmKeHNs K pearnbHbIM YCNOBUAM LiernecoobpasHo yBs3aTb
3aflaHve Ha KypcoBOe MPOEKTUPOBaHMUE C TUNOM 3HEPreTUYeCKON YyCTaHOBKU, Ha KOTOPOM
KypcaHT 6yaeT npoxoauTb MpakTuky. [ns BbINOMHEHWA KypCOBOro MpPOEKTa B CPOKM,
npeaycMOTPeHHbIE y4ebHbIM NIIaHOM U ero NO3TanHOro KOHTPOIs, KypcaHTaM BblgaeTcs
rpapvk BLINOMHEHWS pasfdenoB MpPOeKTa, BKMOYas BbIMNOMHEHWE W OdopMIieHue
NOSICHUTENbLHOM 3anuckun n rpadguyeckon Yactn (Cm. MNpunoxeHue 4).

[MoaTanHoe BbINOMHEHWE KYpCOBOro MpOEKTa KaXAblM KypCaHTOM peKoMeHOyeTcsH

ocBellaTb Ha 3KpaHe.

1.7 NMoaroTtoBKa K 3awuTe U 3aWmTa KypcoBOoM paboThbl

Mepen npedocTaBneHMEM KypcoBOM paboThbl, Ha MNPOBEPKY PYKOBOAUTENIO,

obyvatoLwiemyca HeobxoauMMo BbINOMHUTL cnegytoulee:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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- NPOBEPUTHL HYyMEpPaLMIo CTpaHUL,

- 3aMEeHUTb CTpaHuLbl, €CnNM Ha HUX NPWU YCTPaAHEHUU OMNUCOK (HETOYHOCTEN)
NOSIBMUITOCb MHOIO UCMNpPaBrieHnn

- HET N opchorpadn4ecKkmnx 1 NyHKTYaLMOHHbIX OLLIMGOK

- HET N pa3HobO0s B YCNOBHbLIX 0003HAYEHUSIX, COKpALLIEHUSIX

- MPaBUITbHO NN cAenaHbl CCbINIKM Ha TEKCT, NuTepaTypy, pacyeTbl, UNCTpaumu,
Tabnuubl 1 T.A4.

- HEe nepenyTaHbl 1 ANeMeHTbl PopMyr, UMELLMX OaNHaKoBoe 0603HaYeHne, HO
pasnnyHoe CMbICNIOBOE 3HaYeHne

- BCe nu Tabnuupl, nnnctpaumm, opmMysbl NpOHYMepOoBaHbl

Mpy NpocmoTpe 3aKOHYEHHOro KypcoBOW paboTbl, pykoBoAuTESNb OTMeYaeT Bce
3aMevaHus Ha NonsxX MOACHUTENbHOM 3anucku U rpadouyeckux OOKYMEHTOB, KOTOpble
AOJTKHbI BbITh Y4TEHbI aBTOPOM NpoekKTa.

3aKOHYEHHbIN KypcoBOW paboTbl, NogBepraeTcss HOPMOKOHTPOSKO. HOPMOKOHTPOnb
NPOBOANTCA B COOTBETCTBUM C pyKoBoadAwmMM gokymeHTom Pl 16-01-005-86, koTOpbIn
paspabotaH no pekomeHgaumam NOCT 2.111-68 AN KOHCTPYKTOPCKUX AOKYMeEHTOB (CMm.
mMeToaudeckoe nocobue [1]).

®DyYHKUMN HOPMOKOHTPOMS BbIMOMHAET pPyKOBOAUTENb KypcoBon paboTtbl. Bugbl
KOHTPOMS KOHCTPYKTOPCKOW LOKYMEHTaumMu npueeaeHbl B MeToamnyeckoM nocobuu. MNMocne
ncrnpaBfeHnsa 3amedaHnin, KypcaHT NognucbiBaeT TUTYIbHbIM NIUCT, 3a4aHne Ha KypcoBoe
NpoeKkTUpoBaHue, cogepxxaHue, cneyndukaumio NOSCHATENbHON 3anuUcku U rpadouyeckyto
4yacTb.

Mo npusHaHuM rogHbIM AONs 3aWuMThbl, KypcoBasi paboTa, noanuncobiBaeTca
pykoBogutenem, npegcefatenemM npegMeTHOM LMKIOBOWM KOMUCCUM U 3aBeSYHOLLMM
CyQOMeXaHN4YeCKUM OTAeNeHneM U BblAaeTCcsa KypcaHTy BMecTe C OT3biBoM, hopma K61
(cm. MpunoxeHue 5).

Kak npaBuno, 3awuta KypcoBon paboTbl, 4OMMKHA OblTb NpOM3BEaEHa 3a OOHY - ABE
HeJenn OO0 OKOHYaHuA cemecTpa. [paduk 3awmTbl BbICTaBNAETCA B COOTBETCTBUMU CO
CpOKamMu BbIMOSIHEHUS, YKa3aHHOM B 3adaHUM Ha KypCOBOE MPOEKTUPOBaHME U
3abnaroBpeMeHHO JoBOAUTCS 4O O6LLEro cBeaeHus.

OueHka 3a NPOEKT BbICTABMSETCS MOCMe BbINOMIHEHNA BCEX pa3fernoB 3adaHus,
nucnpasneHnin n [opaboTkM C Yy4eTOM 3HaAHUW NpOeKTaHTa, OOHapYXEHHbIX UM MNpu
cobecenoBaHun. Kputepmem ans oLeHKU SBMSOTCA:

- CTeneHb CaMOCTOATENbHOCTU BbINOSIHEHNS NMpoeKTa

- Ka4eCTBO yCBOEHUNA MaTepmnana

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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- r|p|/|o6peTeHV|e 3HaHUMW W HaBbIKOB, BbITEKalOWMX W3 3agad KypCOBOrIro

NPOEKTUPOBaHMS

1.8 MeToan4yeckme pekomeHAaLUN NO BbINOSTHEHUIO KYPCOBOW paboThbl

- NpW BbINONIHEHUM KypcoBoWn paboTbl, HeobxoanMo cTporo cobnogaTts TpeboBaHus
CranpgaptoB ECKI Kk KOHCTPYKTOPCKOW AOKyMeHTauuu, [ocyaapcTBEeHHble cTaHAapThl,
HopmaTunBHblE JOKYMEHTbI U pEKOMEHOALMNN.

- OTpaboTKy BONPOCOB M BbINOSIHEHNE HEOOXOAUMbIX pacyeToB B COOTBETCTBUMU C
3aflaHMEeM Ha KypcoBOe MpOeKTUpoBaHue, LenecoobpasHo npou3BoanTb napanfenbHo C
BbINOSTHEHNEM rpaddU4eCcKnX JOKYMEHTOB.

O603HayYeHMe KypCOBbIX U AUMSTIOMHbIX pabdoT

KypcoBble paboTbl no npodeccuoHanbHbiM MOAYNsiM MNpUHATO 06O03HavaTb B
cootBetctBUM Cc TOCT 2.201-80 «ECKL. OBGo3HayeHne wm3genmim n KOHCTPYKTOPCKMUX

AOKYMEHTOBY», YCTAHOBWB CrieyHoLLyt0 CTPYKTYpYy 0603HaveHus:

XXXX . XXXXXX . XXX
Kon opraHusauum paspabotymka
(KanuHuHrpaackmm Mmopckon pblbonpomebiwnexHbiv konnegpk (KMPK))
Koa cneumnanbHOCTU — 26.02.05 (6e3 pasgenuTenbHbIX 3HAKoB)
MopsaaKoBLIM PErnCTPaUMOHHBIN HOMEP - (nopsinkoBbI HOMep hamunum obyyaroLerocs B npukase
no 3aKpeneHno Tembl paboThbl)

Hanpumep, obo3HayeHne KypcoBon paboTbl - Ans cneumanbHoctn 26.02.05
OkcnnyaTauusa cyaoBbiX 3HepreTnyeckmx yctaHosok: KMPK.26.02.05.

K o6o3HayeHuto OOKymMeHma, ycmaHoerieHHo2o0 cmaHOapmom ECK/[]
dobasrnsromcst wugpbI:

0ns nosicHumersbHoU 3arnucku - 13, a dns yepmexet u cxem — 000, 001, 002
u m.0. ¢ dononHeHuem BO - obuwul eud; TC - mexHomnoaudyeckass cxema;, KC -
KuHemamu4deckasi cxema; MY - moHmaxHbil Yyepmex; I'C - eudpaesnuyeckas cxema;
CE - cbopoyHbil Yyepmex; 4 - eabapumHbiti yepmex;, Tb — mabnuubi; PP —
pacyemsl, [1J1 - nnaHuposka.

TeKkCToBbIN JOKYMEHT NpeacTaBrisieTCca NOSICHUTESTbHOW 3arucKon, NepBbiM JIMCTOM
KOTOPOWN SABNSIETCA TUTYNbHbLIK NUCT (6e3 Hymepauun), opopMneHHbIn Ha dopmaTe A4
ans kypcoson pabotbl no oopme F-7.5-04.04

CxeMbl  TUTYMnbHbIX NUCTOB Ans  paboT cocTaBneHbl MO  aHanormm C

pekomeHgauuamm FOCT 2.105-95.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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®opma F-7.5-04.04

®denepanbHOE areHTCTBO MO PHIOOIOBCTBY
BI'AP® ®I'BOY BO «KI'TY»
KannauHrpaacknii MOpcKoi pbI0ONPOMBINIICHHBIH KOJLIeIK

JlomyiieH k 3amure

JIOJDKHOCTB PYKOBOJUTENS Y4eOHOro NoaApasaeieHus

MOAIKCH, JaTa MHULUANEL, Gamuius

HaNMEHOBaHHE PO(ECCHOHAIBHOTO MOIYJIS

Kypcosas pabora

Tema paboTh

[TosicHuTeNBbHAS 3amucKa

0003HaYCHHE JAOKYMCHTa

Pazpaboran obyuaronmiics

mudp yae6HOH TpyIIBI
MOAIHCH, JaTa MHUNUATbL, GpaMuis
PyxoBoauTens
TIOJIITUCH, JIaTa WHUIHAIIEL, HaMuITHs
HopmoxonTpons
MOAIHCH, JaTa VHHIHATE, (aMUIus

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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[Mocne TUTyNbHOrO NMCTa NomellaeTcs MHAUBMAYanbHOe 3apjaHue Ha paboty. 3agaHve odopmnsieTcss B COOTBETCTBUM C
obwmumm TpeboBaHuaMM Kk TekcToBbIM gokymeHTam (TOCT 2.105-95), Ho 6e3 pamkn M OCHOBHOM Haanmcu Ha dopmate A4 no dopme
F-7.5-04.08.

Dopma F-7.5-01.08

2
Ha3BaHUe pa3/ieNa NPaKTHIECKOH YacT
denepalbHOE areHTCTBO 110 PHIGOIOBCTBY
BI'AP® ®I'bOY BO «KI'TY» - IIudp TloKa3aTesu OLEHKH Pe3yJIhTaTa
o o o OKullK (cnocoben...,20mos....,u m.o.)
KaauHUHrpaJcKuii MOPCKOil PHIGONPOMBILNLIEHHbIH KOJUTETK
YTBEPXJIAIO

JIOJIZKHOCTH PYKOBOAUTENSA y'-[eGHOl'O noapasaeneHus

TOAIUCH, IaTa MHHUIUAITEL, (aMUTHs

3aganue Ha

BHJI paboT: KypcoBas pa0oTa, IPAKTHKA, BBITYCKHAs KBATH(HKAMOHHAS paboTa 1 Jp.

o
HaWMEHOBaHHUE HpO(beCCHOHEU'lLH(!l‘G MoLynst
T'papuyeckne TOKYMEHTBI
BBIIIYCKHHKA Kypca yueOHO#M rpymIbl
mupp yueOHO rpymnms
CIEeNUaTbHOCTH
KOJI, HQAUMCHOBAHHUC CNICIIHAJIBHOCTH
3akimoueHue
(aMuTHs, HMSI, OTYECTBO BBITYCKHHUKA. 1..2¢
Tema: Pexomennyemast mureparypa
1
2
I/ICXO}Z(HLIC JIAHHBIC: 3

H3MeHeHus 1o 3aJaHuIo

Coneprxanue padoThI

BHUJI IOKYMCHTA: MOSCHUTEIIbHASA 3aIlMCKa, I"paCb“‘lCCKI/IC, TEXHOJIOTHYCCKHE TOKYMEHTBI, OTYET U JIp. Z[aTa BbIJIa4H 3a/1aHUA . CpOK OKOHYaHMs pa60TbI
TMOACHUTEJIbHA S 3ATIMCKA
- PykoBoauTens paboTs
TUTYNBHBINA TUCT
3aganue TOATINCH WMHUANUATEL, GaMuus
3ariaBHBIN JUCT (IPH HEOOXOAUMOCTH U €0 IPOIOKEHHUE) 3ajaHKe PACCMOTPEHO HA 3ACEIAHHI
BBCHCHI/IC HauMCHOBaHHUE MeTOII"'IeCKOﬁ KOMHCCHH
11 1.2¢
1.2 Ha3BaHHE pa3/iena TCOPUTUUECCKON JacTh
L& Ha3BaHHe Mojipasiena
1.4 ITpoTokon 3acenaHus oT 20 T Ne
15
16 Ipencenarens MeTonuyeckoit Komuccuu /
PYKOBOJHUTEIb Y4eOHOTO MOPA3IeTCHIUs.
TOANUCH HWHHULMUAIBI, LbaMl/U'lld}l
BoinyckHuK
IO ANTUCH HMHULHAJIBI, q)aMVUTVlS{

LokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C: Konnedx



Cneayrowmm SOKYMEHTOM MOSICHUTENBHOW 3anuckn aBndeTcs rpadouk no3TanHoro
BbINOJSIHEHUA  KypcoBOW pabotbl  obyvawouwerocs. [paduk  paspabatbiBaeTcs
pykoBoauTenem paboTbl no gopme opma F-7.5-01.09.

dopma F-7.5-01.09
denepanbHOE areHTCTBO 110 PEIOOTIOBCTBY
BI'AP® ®T'BOY BO «KI'TY»
KasmumHunrpaackuii Mopckoii pbI00NPOMBIIIICHHBIH KOJLIeIK

YTBEPXJAIO

JIOJKHOCTB PYKOBOJIUTEJIS y4eOHOro 10pasieeHus

MOAIKCh, JaTa MHULMAIBL, GamMuins

I'papux
IIOOTAITHOI'O BBIIIOJTHCHUA pa60TBI

BHJI BBINOJIHEHHS pabOTHI (KypcoBasi, AUIUIOMHasT)

o npodeccnoHaTLHOMY MOJIYITIO

HaUMEHOBaHHE NPO(eCcCHOHANBLHOr0 MOYJIs

(amunus, nms, oTyecTBO 00YUAIOIIErOCs

CIELUAIBHOCTD Kypc yueOHas rpymmna

KOJ{ mudp rpymnmsl

IociienoBaTeNEHOCTH BEIOIHEHHUS pa0OThI [TpumepHsIit Cpok OTMeTKa pyKOBOAUTEIIS

MOSICHUTENbHAs rpaduueckue o0beM BBINOJHEHUS 0 BBITIOJTHEHUN PabOTHI

3amucKa (pasaernsl 1 JOKyMEHTBI BBINOJIHAEMOTO
TIOJIPA3ICITBI) stana B %

Dramnel
paboTh!

(N |O B (WIN| -

©

10
11
12
13
14
15
16
17
18
19
20
21
22

Hmozeo

Crava pyKoBOIUTEIO pabOThl Ha MPOBEPKY U COCTABJICHHUE OT3hIBA

nata

PykoBomuTens paboThl

TIOAITUCH HWHUIIHAJIBI, (i)aMPU'IPIﬂ
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1.9 NOAINOTOBKA PABOTbI K SALLUUTE

1. lNepen npepoctaBneHMeM paboTbl Ha NPOBEPKY PYKOBOOUTENO aBToOpy
HeobxoauMmo:

1) NnpoBepPUTbL HYMepaLMIO CTpaHuL;

2) 3aMEHUTb CTPaHULbl, HA KOTOPbIX MNOSIBUIINCL UCMPAaBIEHUS;

3) NpoBepuUTb TEKCT Ha Hanuune ab3aueB 1 OKOHYaHUE CTPOK;

4) a TaKke NpoBepuUThb:

- HeT nNn opgporpadnyecknx N NyHKTyaunoHHbIX OWKBOK;

- HEeT N pasnNuunsa B yCNOBHbIX 0003HAYEHMSX N COKPALLEHUSIX:

- NPaBUSIbHO NN cAeraHbl CChISIKN Ha TEKCT, pacyeTbl, PUCYHKK, Bubnuorpaduio
nT.0.

- He nepenyTaHbl N 3NeMeHTbl (PopMyn, UMEILNX CXOAHbIE HaYepTaHuS,

- BCE NN BYKBEHHbIE CMMBOJSIbI pacluMpoBaHbl, HET NN NOBTOPEHUN;

- BCE N CTpaHuLbl, Tabnuubl, PUCYHKM MPOHYMEPOBaHbI.

2. lpn npocMmoTpe 3akoHYEeHHOW pPaboTbl pyKoBOAMTENb OTMEYaeT Ha Mnonsax
NOSICHUTENBbHOWN 3anncku BCE 3aMeYaHusi, KOTopble AOMKHbl ObiTb Yy4YTEHbI aBTOPOM
paboTbl. Ecnn Heob6xoanmMo NpeacTtaBuUTb AOMOMHUTENbHbIE NMOSICHEHUS N pacyeTbl, TO
UX HaZNeXnT NnomMeLwatb Ha 06opoTe NpeabiayLLen CTpaHnLbI.

3. o OKOHYaHUK BLINOSTHEHUST KYPCOBOW PaboTbl TUTYMBbHbLIW U 3arnaBHbIA JIUCTbI
NOSICHUTENbHOW 3anMuUCKM U rpadudeckne OOKyMEHTbl MNOAMUCbIBAET aBTop W
pykoBogutens pabotbl. PykoBoautenb paboTbl 0OpMAseT MuUCbMEHHbIU 0ma3bie O
Kkadyecmee pabomsi asmopa no gopme F-7.5-01.10.

M0 OKOHYaHUM BbINOMHEHUS KYpPCOBOW paboTbl TUTYNbHbLIA U 3arfiaBHbIN JIUCTbI
NOSICHUTENbHOW  3annCkU KU rpadmyeckme OOKYMEHTbl  NOoANUCLIBAaeT  aBTop,
KOHCYNbTaHTbl MO OTAENbHbIM pasgenam paboTbl M PyKOBOAUTENb pPaboThl.
PykoBoantenb paboTbl 0hopMNAeT MuUCbMEHHbIU 0m3bIi8 0 Kadecmee pabomsl asmopa
no ¢goopme F-7.5-01.24.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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PA3[JEJN 2. OCHOBHbIE OBO3HAYEHNA OBLLETEXHUYECKUX BENTNYUH

2.1 PacuyeT pabouero umkna

Ne — adhdekTuBHaa MowHOCTbL Asuratens (kBT)

Ni — vHAMKaTopHasa MOLWHOCTb Asuratens (kBT)

New — acbbekTMBHas UMNUHAPOBAst MOLWHOCTL ABuratens (kBT)

Pi, Pe— cpegHee nHaukaTopHoe 1 cpegHee apdekTnsHoe aasneHve uukna (Ma)

D — guameTp yunuHgpa (m)

S — xog nopHs (M)

| — KOA(PPUUMEHT YUMTbIBAKOLLMI TAaKTHOCTb ABUraTENS

Z — YNCNO UMNNHAOPOB

Vs — pabounii o6bem uunuHapa (m3)

Vc — 06beM kamepbl cxaTus (M3)

Va — nonHbi 06bem umnuuapa (v3)

N — YyacToTa BpalleHus koneHyartoro Bana (c)

Cm — CPeAHAs CKOPOCTb NOPLUHA (M/C)

bi, be — yaenbHbI NHOMKATOPHLIN U 3EKTUBHBINA pacxod Tonnmea (Kr/kBtyac)

QH — HM3Wasa TennoTa cropaHus Tonnmea (TennoTBOpHas CNOCOBHOCTL TOMMMBA)
(K>x/kr)

To, Po — Temnepatypa B °K n gaBneHve okpyxatolueit cpeabl (MMa) TOCT1050-
2014

Ta, Pa — TeMnepaTypa n gaBneHne B KOHLE Npouecca HanomHeHns

Te, Pc — Temnepatypa n gaBneHune B KOHLE npouecca cxaTtus

Tz, Pz — MakcumanbHasa TemnepaTypa U MakcMmarnbHOe AaBneHne umkna

Ts, Ps — TEMNEpaTypa 1 gaBneHne B KOHLIE NpoLecca paclunpeHns

Tr, Pr— Temnepatypa 1 gaBneHne oCcTaTovHbIX ra3oB

Pr — naBneHue ra3oB B BbIMYCKHOM KONSIEKTOPE

Tk, Px— TemnepaTtypa v gasneHue nocrie HarHetartens

Nk— NoKasaTernb NONUTPONbI CXKaTusl B HarHeTartene

ATxon — Nepenag TemnepaTypbl BO34yxa Ha XONOAWUNbHUKE NOCHe HarHeTaTens

APxon — NOTEpPS AaBneHUs BO34yxa Ha XOnoAusibHUKE Nocne HarHeTaTens

Ts, Ps — Temnepatypa u gaBneHue CBeXero 3apsga Bo3gyxa nepeq opraHammu
BMycka

N1, N2 — CPeAHW nokasaTenb MOMAUTPOMbI CXaTUs U paclIMpeHUs B UMnIMHApe

aBuratend

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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N+— KO3 PMLUMEHT HaNONHEeHNA LMNuHApa ABUratens CBeXuM 3apsgomM Bosgyxa

Yr — KOAPPULMEHT OCTAaTOYHbIX ra3os

A — cTeneHb NOBbILEHNA AaBNEHNS

p — CTeneHb NpeaBapuTENbHOIO pacLUMpeHns

€ — CTeneHb cxaTuns

0 — CTeneHb nocreayrLwero pacwmpeHuns

a — K03 PUUMEHT n3bbITKa BO3Ayxa

Lo, L — TeopeTnyeckn Heobxooumoe M LENCTBUTENbHOE KONMYECTBO BO3a4yxa,
Heobxogumoe ana cropanus 1 kr tonnmea (KMonb/Kr)

M — konnyecTBO mMonen npoayktoB cropaHunsa (KMosnb/Kr)

Bo, B — TeopeTMyeckMn W OENCTBUTENbHbLIN KOIMPMOUUNEHT MONEKYNSPHOro
N3MeHeHus

( — KO3 PULMEHT NCNOSIb30BaHNA Tena B NpoLecce ropeHus

C'v — cpeaHsisi MoJbHasi M30X0pHas TennoeMKocTb Bo3ayxa (kx/KMonblK)

C’vm, C’pm— CpegHsAs MoribHasa M30xopHasa n nsobapHasa TENI0EMKOCTU NPOAYKTOB
cropaHus

Y — notepsHHaa [ons xoda MNOPLHA B npouecce ra3oobmeHa ABYXTAKTHbIX
aBuratenemn

@ — KOO(PPULMEHT NOMNHOTLI MHOVUKATOPHOW AnarpamMmmel

MpumevaHme: Bce paBneHus 3Ha4YeHUM pacyeTHbIX TOYEK UuKna JaklTca B

abcontTHbIX BENUYMHAX, a TeMmnepartypbl B rpagycax KenbBuHa.

2.2 KnHemaTuKa n aMmHaMukKka aBurarens

R — paguyc kpusowuna (M)

O — yrorn noBopoTa KpuBoLuuna koneHyaToro Bana (°n.k.s.)

L — AnvHa watyHa (M)

A\ — OTHOLWLEeHNe paauyca KpusoLwmna K ANnHe waTtyHa

3 — yron OTKIOHEeHUs ocK WaTyHa OT OCU LMnNuHapa

a — yCKOpeHMe NopLUHS

W — YINoBasi CKOPOCTb BpallleHUsi koneHyaToro Bana (c?)

Mn — mMacca BO3BpaTHO-NOCTYNaTeSIbHO [ABWXKYLUMXCS 4YacTen, OTHEeCEHHas K
nrowazamn nopuHs (MH/m?)

Qx— Yrosi 3akimnmHKn KpueoLunnoB

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Pj — cuna nHepumn BO3BpaTHO-NOCTyNaTenbHO ABMXYLIMXCH MacC, OTHECEHHas K
nnoLaan nopLuHs

Pa — oBwxyLaa cuna, OTHeCeHHas K nnoLaam nopLUHA

Ps — cvna TsaXecTn BO3BpaTHO-MOCTYNaTeNbHO ABUMXKYLLUMXCA MacC OTHECEHHas K
nnowaamn nopLuHs

T — KacatenbHasa cuna, OTHeCEeHHas K NnoLaam NopLUHA

2T — cymmapHas kacatenbHas cuna, OTHeCEeHHas K nnoLaan nopLuHs

Tcp — CpeaHas KacaTenbHasa cuna, oTHeCeHHas K nrowaam nopLuHs

Tcpreop — TEOPETUYECKAS CPEOHAS KacaTernbHasa cunia

Mp — KPYTALLMIA MOMEHT

0 — cTeneHb HepaBHOMEPHOCTU BpaLlleHNA KorneH4YaToro sarna

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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PA3OENN 3. OCHOBHbIE TPEBOBAHWUA, TMPEOADBABIAEMbBIE K CYOOBbIM
ANSENAM

OcHoBHble TpeboBaHus, NpeabaBAseMble K CyA0BbIM ON3ENSAM:

- HagexHocTb B paboTe — CcBOMCTBO [Au3ensd obecneumBatb HOPMAaIbHYHO
GecnepeboriHyto paboTy B TeyeHMe YCTAHOBMEHHOrO BPEMEHW Ha BCEX 3afaHHbIX
3KCMNNyaTauNOHHbIX pexnmax, 6e3 CHMXKEHUS 3agaHHOW MOLLHOCTW, a Takke Kakumx-nmbo
BbIHY)KOEHHbIX  OCTaHoBOK. HapgexHaa paGota obecneuvBaeTcss  paunoHanbHOM
KOHCTpYKUMen ausensi M CTeneHblo ee oTpaboTkM; CTabunNbHOCTLI BbIGPAHHLIX
MaTepuarnoB; BbICOKMM KayeCTBOM W3rOTOBMIEHUS; CTPOrMM cobniogeHMeM BCexX npasun
TEXHMYECKON aKcnnyaTaunm.

- BbICOKMA pecypc, T.e. BO3MOXHO MPOOOIDKUTENBHBLIN CPOK CINyxObl 80
KanuTanbHOrO peMOHTa, B TEYEHWe KOTOpPOro Av3enb AOfKeH paboTaTb HaAO4eXHO U
9KOHOMWYHO, HE CHMXXasi CBOMX 3KCMNyaTaLMOHHbIX NOKasaTenemn.

- BblCOKasi 3KOHOMUYHOCTb — BO3MOXHOCTb paboTaTb C MUHMMaribHbIMU YAENbHbIMMU
pacxogamu TONAMBA M Macna Ha pasfM4YHbIX SKCMIyaTaunoHHbIX Harpy3kax u ocobeHHO
Ha Harpyskax, 6rM3Knx K HOMMHanbHbIM.

- 0e30TKasHbIN MyCK, Kak XONIOAHOro, Tak M ropsvero AmM3ensi npu pasfmyHbiX
YCIOBUAX OKpYXKatoLWen cpedbl M Npy HaMMEHbLUMX 3aTpaTax Ha Myck OT MOCTOPOHHUX
NCTOYHMNKOB SHEPTUM.

- TEXHONOINYHas, paumoHanbHas U No BO3MOXHOCTU NPOCTast KOHCTPYKLMSA On3ens,
obneryarowiasi ero N3roToBrneHMe, MOHTaX M 006CnyXMBaHNE BO BpEMS SKCMyaTaumu.

- BO3MOXHO MOSHOE ypaBHOBELUMBAHME CUIT MHEPLIMW BPaLLAOLWLMXCA U BO3BPATHO-
nocTynaTenbHO ABMXYLLMXCA MacC, a Takke MX MOMEHTOB BO M3bexaHne BO3HUKHOBEHMS
BMOpauuun pyHaameHTa u Kopnyca cygHa.

- BO3MOXHO MeHbLMe yaenbHble rabaputel W Macca Ausensas U ero
BCMoOMoraTefibHbIX MEXaHM3MOB KaK HaBELLUaHHbIX Ha AWM3enb, Tak U YCTAaHOBIIEHHbIX BHE
ero.

- OTCYTCTBME 3anpeTHbiX KPUTUYECKMX 30H YacTOTbl BpaweHus ang
3KCMNNyaTauNOHHbIX PEXUMOB (0COBEHHO AN 30H, BNIN3KNX K HOMUHANBHOMY PEXUMY).

- obecneyeHne 3agaHHOM CTeNeHW HEepaBHOMEPHOCTW  BpalleHust  npu
HOMUMHanNbLHOM YactoTe 060pOTOB.

- OOCTYMNHOCTb ANs HabnoaeHus 1 ocMoTpa Bcex Hanbonee OTBETCTBEHHbIX Y3M0B

n CUCTEM OnN3end.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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- obecnevyeHne 6bicTpo M yaobHoM pas3bopkm M COOpPKM BCEX OTBETCTBEHHbIX
aetanen gusens, a Takke ygobcTBO peMOHTa 3TUX AeTanen.

- nonHasa 6e3onacHOCTb OOCNYyXMBaHUA AM3ens Npu BCEX IKCNIyaTauMOHHbIX
YCroBMsIX ero padoThbl.

- obecrneyeHne MUHMMAsNbHOIO LUYMOBOIrO YPOBHS, WMH(PpakpacHOro usnyvyeHus u
BMbpaumm camoro amsens, a Takke ero CUCTEM BMYCKHOW, BbIMYCKHOW, NPOAYBOYHON U
HagayBOYHON.

- BO3MOXHOCTb paboTbl AM3ens Ha pasnu4YHbIX copTax TONMMBa, B TOM YUCIEe U Ha
TSHKENbIX U BbICOKOCEPHUCTLIX COpTaXx.

- BO3MOXHO MOfHass aBToMaTtu3auus paboTbl W ynpaBneHus awmsenem Ang
YMEHbLUEHNA KonuyecTBa o6CnyXuBawLWero nepcoHana wu obneryeHns yxoga 3a

An3enem.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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PA3OEN 4. TONNMBO ANA CYAOBbIX AU3ENEN

Ona cypoBbix amsenen B cootBetctBum ¢ FTOCT 5.4121-75 TonnuBa YCNOBHO

nogpas3fgendrTcd Mo YPOBHKO BA3KOCTU MpU  Temnepartype 50°C Ha ManoBA3Kune,

cpegHeBA3KNE N BbICOKOBA3KNE.

Tabnuvua 1

Twun TonnueBa BsaskocTb kmHeMmatuyeckasa | NMnotHoctb | CopgepxaHue | Kokcyemo | 3onbHOC

mm?/c, (cCT) npu 20°C cepbl, %o He | cTb, % Tb, %

3
500C 80°C Kr/m>, He 6onee He bonee | He 6onee
bonee

ManoBs3kne MeHee 12 - 890 1,0 0,5 0,05
CpefHeBsiskne OT112 00150 | OT5 no 40 970 2,5 9,0 0,20
BbicokoBsizkme Bonee 150 O140 no 120 | 1015 4,3 - 0,20

B 3aBucumocTn oT Tuna, Hanu4ymsa COOTBeTCTBy}OU.leVI CUCTEeMbIl TONNMMBOMOArOTOBKN

N pe3yrnbTaTtoB ncnblTaHU ansens pekomMmeHayeTcd NpuMeHATb crneayrume snuabl TOMNJINB:

- Ansa manoobopoTHbix ausenen go 200 o6/MMH ManoBsiskne copta TONMAMB Tuna

ansenbHbiXx  auctunnatHbix OCT  305-2013,

cpeaHeBaAskne TonnmBa Tuna [OT wu

BblcokoBA3kme copta Tonnme Tuna M TOCT 1667-68, a Tak xxe Ma3syTbl: Ma3yT rOoTCKUN

®5, 12, Tono4HbIn 40, TonoyHbIM 100.

- ans cpegHeobopoTHbIX ansenen oo 500 o6/mmnH manossskune copta Tonnme FOCT

305-2013, n cpegHeaskune copta tonnue Tuna AT no FTOCT 1667-68.

- Ana  gBuratenen noBblEHHOM o6opoTHOCTM npu n> 750 06/MUH  TOMbLKO

MalrioBA3Kne

copTa TOMNMNuB.

- 0N BCeX Auseneil He3aBMCUMMO OT O0BOPOTHOCTM ra3oTypbuHHOe TOMMMBO MO
rOCT 10585-2013.

Bce BbllLEeyKa3aHHble CcopTa TOMJMB [OOJIKHbI

CTaHOapToB, KOTOpble NnpuBedeHbl B Tabnuue 2.

DU3NKO-XMMN4eckme CBoONCTBa TONNMUB,
pPeKoMeHOyeMbIX K TPUMEHEHNIO B CyJOBbIX ON3ENAX

yAoOBNeTBopATb TpeboBaHMsAM

Tabnuua 2
Moka3saTenu Mapka Tonnus
OusenbHoe ansa MoTopHoe ans HedTsaHoe, masyT FasoTyp6buHHoe
TeNNOBO3HbIX U CcOoA v MOA (TOCT | ans KoTenbHbIX (FOCT 10433-
cynoBbix [IBC (TOCT | 1667-68) yctaHoBok (FTOCT 75)
305-2013) 10585-2013)
n 3 A AT aT OM [ @ D, |[A 3
BbICLUMIA | NepBbIN
copt copt
LletaHoBoe uucno, He 45 45 45 - - - - - - -
MeHee
BsiskocTb 3,0- 15— 15— - - - - - - -
KnHemMaTunyeckasa npu
20°C, Mm?/c He 6onpee 6.0 5.0 4.0
BsiakocTb ycrioBHas - - - 2,95 50 17,4 50 12,0 1,6 3,0

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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9BY npu 50°C, He
bonee

Temnepartypa -10
3actbiBaHua °C ans
KNMMaTUYECKOM 30HbI
He BbILE: yMepEeHHOW/
XONOAHbIN

-35/45 | -55 -

Temnepartypa -
Benbiwky, °C He Hke

65 85 80

90 65 62

MaccoBas gons cepsbl
% He bonee:
ManocepHucTble:
CepHucTble: 0,2
0,5

0,2 0,2 0,5
0,5 04 15

0,5 - -
15 2,0 2,0

0,6 1.8 1,0
- - 1,0

Maccosas gons oTC
MexaHWU4eCcKnx
npumece % He Gonee

oTC oTC 0,05

0,05 0,1 0,1

0,12 | 0,02 0,03

MaccoBas gonsi Boabl oTC
% He 6onee

oTC oTC 0,1

0,5 0,5 0,3

0,3 0,3 0,5

KucnotHocTb, mr KOH 5
Ha 100 cm® Tonnuea He
bonee

30nbHOCTb, % He

0,01
bonee

0,01 0,01 | 0,02

0,04 0,06

0,05

0,1 0,2 0,5

KokcyemocTb, % He 0,2
Gonee

0,3 0,3 0,3

0,3 9,0 6,0

6,0 - -

MnoTHocTk npun 20°C
kr/m® He Gonee

860

840 830 930

930 970

955

960 - 935

B coctas tonnue anga gusenen sxogat: C — yrnepon, H — Bogopoa, S — cepa n O —

KUCI10pOoa, a TaK Xe HEKOTOpOE KOJNMM4eCTBO BOAObl U 30J1bl. B pacyeTax Halindynem MeJsikKnx

COCTaBJTAOLWNX npeHe6perar0T, nosTomMy cnengyet npuHMMaTb Cpe,D,HI/II7I COCTaB TorsmBea

no Hannuuto C, H, S, O. CpeaHuin coctaB Tonnue npueegeH B Tabnuvue 3.

CpeaHuii cocTaB XUOKUX TOMMUB

Tabnuua 3

CoctaB B % [Oun3enbHble TONNMBa MoTopHble Tonnuea HedTaHble, ma3yT
C 87,0 86,6 86,4
H 12,4 11,3 11,1
O 0,4 0,5 0,5
S 0,2 1,6 2,0
TeI'IJ'IOTBOpHy}O CNOCOOHOCTbL TOMNMBa MO XMMMN4YeCKkomMy COCTaBy MOXHO

onpenenutb no oopmyne [.N.Mengeneesa:

Qu=33900xC + 103000xH — 10900x(O — S) k[Ix/kr Tonnmea

roe: C, H, O n S — cooTBeTCTBEHHO codepXaHue yrnepoaa, BoAopoaa, Kucrnopoaa

N cepbl B MaccoBbix gondax (Hanpumep, ecnu yrnepoga C = 85%, 1o B hOpMyny Hy>XHO

noactasnate C = 0,85). 3Tn gaHHble npuBeaeHsbl B Tabnuue 4.

Tabnuua 4
Bup Tonnuea Huswasa tennora MnoTHocTb p npu 20°C
cropaHua QnMIOx/Kr Kr/m®
[unsenbHoe 42,4 — 43,2 830 — 880
ConsapoBoe macno 42,0-42,4 860 — 920
MoTopHoe 41,0-42,0 870 — 940
Masyt 40,4 -41,5 Jo 1015

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MexaHun4yecknnk.n.n. aopuraTtens

Nuwex= 1 —

Nrex
Ni

loe: Nmex — MOWWHOCTb MEXaHNUYECKNX NOTEPb Ha TpeHne, HaCOCHbIE XOo4a NMOPLUHA U

npmBoda HaBellaHHbIX MEXaHU3MOB.

Nmex MOXXHO onpeaennTtb No gaHHbIM CTEHOOBbLIX 3aBOOCKUX NUCNbITaHUN.

OTu gaHHble npuBeaeHbl B Tabnuue 5.

Tabnuua 5
YeT1bipexTakTHble IBC OByxTakTHble 1BC
6e3 HagyBa C HagyBoOM 6e3 HagyBa C HagyBOM
0,75-10,85 0,85 -10,88 - 0,85 -10,92

MexaHunyeckunn Kl nokasbiBaeT, kakass 4actb uHA. MollHOCTM MOXeT ObITb

npespalleHa B None3Hyo paboTy, OH yYUTbIBAET NOTEPIO HA TPEHMe , 3aTpaTbl MOLLHOCTM

Ha npmso BCcrnomMmoraTtesibHbIX MEXaHN3MOB, a TakXKe notTepm MOLWHOCTUN Ha BblTaJIkKnBaHmne

OoTpaboTaBLUMX ra30B U HANOSHEHUsT UMIMHAPOB cBeXMM 3apsiaom. Kpome Toro, mex. K

XapaKkTepusyeT paunoHanbHOCTb KOHCTPYKLMKN aBuratens, obpaboTku u cbopku getanu.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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PA3LEN 5. TENJIOBOU PACYET PABOYEIO LIMKNA

5.1. MapameTpbIl Npouecca HanoJsIHeHUs

B peanbHOM ABuraTtene B Hayarne Kaxaoro uMKna B LMNuHAp ABuraTtens noctynaet
onpegerieHHoe KonM4yecTBO CBEXero 3apsga Bosgyxa. Ha npouecc HanonHeHus BAvSOT
cnepyowmne akTopsbl:

- aspoaMHaMmn4yeckme noTepu BO BMYCKHOM TpakTe, BMYCKHbIX KnanaHax u
NpodyBOYHbIX OKHax, a ecnv Apuratenb C HagyBoM, ctoga AobaBnsoTcs notepu Ha
XonoaunbHWKE BO3dyxa MOCMe HarHetaTtens, B pesynbTaTe 4ero AaBrfieHMe B KOHLEe
npouecca HanosIHEHUS CHUKaETCS.

- MoporpeB BO3dyXxa OT COMPUKOCHOBEHMS C HarpeTbiMn AeTtanamu apuratens
(CTEHKM UMNMHAPOB, OOHBILIKO MOPLUHSA, KpbILWKa WMNUHAPA, KnanaHa, NpoayBOYHblEe OKHa
M T.4.) B pesynbrate 4ero ero TemnepaTypa MOBbIWAETCA W COOTBETCTBEHHO
yMeHbLLIaeTCcs NAIOTHOCTb N KONMMYECTBO CBEXEero 3apsaaa.

- HenonHasg oYUCTKa UMnMHApa OT MPOAYKTOB CropaHud, T.K. npu nwbon cxeme
razoobmeHa B LMNUHAPE BCerga oCTarTCsl OCTaTOYHbIE rasbl.

- NepeMeLLMBaHne CBEXero 3apsaa Bo3ayxa C ropsiumMMm OCTaTOYHbIMU ra3amu eLle
fonblue CHXKaeT NNOTHOCTb BO3ayXxa.

Bce 310 npuBOANT K TOMY, 4YTO [OEWCTBUTENbHOE KOMMYECTBO BO34yXa,
NMOCTYNUBLLUENO B UWNUHAP ABUraTensl, MeHblle TOro TeopeTU4ecKoro KommyecTtsa
BO34yXxa, KOTOpPOe MOrfo 6bl pa3mMecTUTbLCA B LMNNHAPE.

[aBneHve B KOHLUE npoLecca HanosIHEHUS NO ONbITHbIM JAHHBbIM COCTaBNSAET AN
YyeTblpexTakTHbix [ABC:

6e3 Hagayea Pa = (0,85 — 0,9)Po

¢ Hagayeom Pa = (0,9 — 0,96)Ps

Po = 0,1 Mna no NOCT 10150-88; Ps — naBneHne nepen BNyCKHbIMW KrnanaHamu y
4-x TakTHbIX ABC ¢ HapayBOM (CM. NpUnoXxeHue)

B 2-x TakTHbIX [IBC Ps- gaBneHne B NnpoayBOYHOM M HagayBOYHOM pecuBepe. [pu
pacyeTe OaBneHve npuHMMaem B abcomnoTHbIX BenuyuHax. B dopmynax (3) u (4)
MEHbLUME 3Ha4yeHuUst OTHOCATCA K ObicTpoxogHbiM  Au3enam. [lpu  oTCyTCTBMM
NMPOMEXYTOUYHOIO OXNaXKAeHMs BO3dyXa Nocre HarHetaTens MOXHO NpuHATb Ps = Py, roe
P« — paBneHwe Bo3dyxa nocne HarHeTaTens. BenunuuHonm Pk 3agaemcsl, ucnonbays
AaHHble ABuratens — npototuna. MNMpu HannuuMm xonoaunbHWKa NOcne HarHeTaTtensa onsa 2-

x n 4-x TakTHbIX IBC nasneHne Ps paccuntbiBaem no popmyrne:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Ps = Pk - APxon

rae: APxon - NOTEPS AaBneHus OT CONPOTUBNEHNS XONOAUITbHUKA;

APxon = (0,003 — 0,005) MlMa MeHbLUME 3HAYEHUA OTHOCATCH K HU3KUM CTEMNEHAM
Hapaysa.

CrteneHb yBenuyeHus mowHoct [BC nocpeactBOM Hagaysa NPUHATO OLeHMBaTb
KO3dhpULMEHTOM, NONYYNBLUMM Ha3BaHWE CTeNeHb HagayBa:

AH = Nen/Ne = pen/pe

roe: New, pen — 3PPEKTUBHAA MOLLUHOCTb U cpefdHee 3pdeKTUBHOE [aBrieHue

asuratensi, opcMpoBaHHOro HagayBoM. 1o OOCTUrHYTOMY 3HAYEHUIO Pen OBUTATENN

MO>XHO pa3fesinTb Ha TPU KAaTEropumn.

Tabnuuya 6
CteneHb HagAayBa YeTtbipexTakTtHble IBC IOByxTakTHble [1BC
YMepeHHbIN Hagays M =(1,2-15) M =12
MoBbILLEHHbIV HAgAyB A =(2,0-2,5) AM=(1,2-1,5)
Bbicokuii HagayB A =(2,5-3,0) AH=(2,0-2,5)

B coBpeMeHHbIX KOHCTPYKUUAX ABUraTenen cteneHb HagayBa OOCTUraeT 3Ha4YeHUN
(4,5-4,9) y yetblpextaktHbix ABC 1 (3,5 — 3,8) y aByxTakTHbIX [ABC.

TemnepaTtypy okpyxatowien cpeabl npuHnumaem cornacHo NOCT 10150-88

To = 298K.

3HayeHna TemnepaTypbl CBEXEro 3apsaa Bo3gyxa B KOHUE npouecca HamnofiHeHNUs
OOJIMKHBbI HAXOOUTBLCA B Npeaenax:

4-x TakTHble [IBC Ta = (300 — 350) K

lMoporpes cBexero 3apsga Bo3dyxa OT HarpeTbIxX AeTarnen cocTaBnserT:

4-X TaKkTHble ¢ Hagaysom AT =5 - 10°

Mpy HapayBe cTeneHb OXNaxaeHns Bo3ayxa B XONOAUSbHUKE COCTaBMSeT:

ATxon = Tk —Ts

T« — Temnepartypa Bo3ayxa nocre HarHetaTtens

Ts - TemnepaTtypa Bo3ayxa nepep BnyCKHbIMU OpraHamm

ATxon = 20 — 140°, npu oTcyTcTBUM XonoaunbHUKa Ts = T, @ ATxon =0

Ana onpepenenna temnepatypbl Bo3gyxa Tk Heobxooumo BbibpaTb BENUMYUHY

nokasaTtend NonuTponbl CXXaTna B HAarHetTaTterne Nk

[na HarHeTaTenen:
MopwHeBbix Nk =1,4—-1,6
PotatmBHbIX Nk = 1,55 - 1,75

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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LleHTpoGexHbIX ¢ HeoxnaxagaembiM koprnycoMm Nk =1,8 — 2,0

LleHTpo6exHbIx ¢ oxnaxgaembim kopnycom k= 1,4 — 1,8

KoadbdpuumeHT HanomnHeHus nx npeactaBnaeT cobon OTHOLWEHWE KonuyecTsa
BO3Qyxa [OeWCTBUTENbHO TMOCTYNUBLUEro B UWUNUHAP ABuraTtens, K TeopeTU4yecku

BO3MOXHOMY, KOTOPO€E MOrJ10 Obl pa3MecTUTLCS B LIUIMHAPE.

Ansa yetblpextakTHbix ABC: nk = 0,8 — 0,95

[aBneHve OoCTaToOYHbIX ra3oB OnpeaensitoTCA Mo SMNUPUYECKUM 3aBUCUMOCTSAM:
4-x TakTHble TuxoxoaHsle ABC Pr= (1,03 — 1,1)Po

4-x TakTHble bbicTpoxoaHble [BC Pr = (1,05 — 1,15)Po

2-X 1 4-x TakTHble [IBC c razotypbutoBaHHbIM Hagaysom Pr = (0,75 — 1,0)Ps

TemnepaTtypa oCTaTo4HbIX ra30B NPUHUMAETCS B 3aBUCMMOCTM OT TUNa ABUraTens:

4-x TakTHble ¢ Hagaysom Tr =700 — 1000 K

HwkHMe 3HaYeHns OTHOCATCA K TMXOXOAHbIM OU3ENSAM.

BennumHon koadpdmumeHTa oCTaTOYHbIX ra3oB Yr 3agatoTcsa unu ans 4-X TakTHbIX
[OBC 6e3 HapaoyBa onpedenstoTca aHanuTUYeckum nytem (CM. NpuMep pacyeTta uuKna).
Ona 2-x TaktHbIX [BC He npeacTaBnseTcd BO3MOXHbIM YCTaHOBUTbL 3aBUCMMOCTb MexXay
Yt U Nu, NO3TOMY POPMYIIbl AN onpeaeneHuns yr HeT.

Mo onbITHBIM AAHHBIM ONs AN3enen:

4-x TakTHble ¢ Hagaysom Yr = 0,02 — 0,03

5.2 NMapameTpbl Npouecca cxaTus.

Bbibop cTeneHun cxaTusa € n cpegHero nokasaTtens NONUTPONbI CXKaTua N1 3aBUCUT
OT MHOIMX PaKTOPOB, TaKUX Kak:

- TMN gBuraTens

- KOHCTPYKTMBHbIE OCOBEHHOCTH

- MaTepman nopLuUHs

- BbICTPOXOOHOCTb

- cnocob cmeceobpasoBaHus

- Hann4yme unu OTCyTCTBME HagayBa U MHOrMe gpyrue.

CTteneHb cxaTvsa pasnuyHbIX TUMNOB ABUraTenen HaxoauTca B npegenax:

-4 1 [1BC 6e3 HapayBa € = 14 — 18

-4 1. BC c HagayBom € = 12 — 13,25

-27ABCe=11-129
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CnegyeTt OTMETUTb, YTO B COBPEMEHHbIX ABUraTenisix MoBbILEHHOW 0BOPOTHOCTU
dupmbl MAN 1 MAK, npuHumMaloT cteneHb cxatma € = 15,2 - 15,9, npn aTOM CTeneHb
noBbILLEHUS AaBneHus, npuHmumatoT A =1,01 -1,3.

Mo ONbITHLIM [OaHHbIM CpedHuM MnokKasaTeslb MNOMAUTPONbl CXKaTusa N1 UMmeeT
cnegywoLwine sHavyeHus:

- TUXOXOAHble am3enu 6onblON WM CcpedgHel MOLLHOCTM C  OXNnaXaaembiMu

YYryHHbIMU nopwHamMu n1 = 1,32 — 1,29
- BbICTPOXOAHbIE AN3ENN C HEOXNAX4aeMbIMM NOpLUHAMK N1 = 1,38 — 1,42
- An3enu c antoMmMHUeBbIMW NOpWHAMKM N1 = 1,33 — 1,38
lMNokasaTtenb NonUTPONbIN. yTOYHsIeTCA MeTOo40M nocnegoBaTenbHbIX

NPUBIVKEHUIN NO YPaBHEHUIO:

1,986
ni= &.64 00,0006 T +1
: ’ a1y

Boibpaem  nepBoHavanbHOe  3HayeHWe  nokasaTens  nonuTponbiNL WY
noacrasnsem B opmyny. BbicuMTbiBaeM HOBOe 3HayeHWe N1 U CpaBHMBaeM ero c
nepBoHa4vanbHbiM. Ecnu pasHmua 6yaet meHbwe 0,002 npekpawaem Bbluncnenuns. Ecnm
3TO yCrnoBMe He BbIMOMHAETCA TO NOACTaBMSEM BblYMCIIEHHOE 3HayYeHue ni B popmyny

Nnoka He BbIMNOJTHUTCS YCNOBUE N1(gbiu) — N1 (npep)< 0,002.

5.3 MapameTpbl npouecca cropaHus

Mpn pacdete pabodero uMkna BaXHO OLEHUTb BENUYMHY KO3IULMEHTA
n3bbiTka Bo3gyxa a. [lo OMbITHBIM JaHHbIM B 3aBUCUMMOCTM OT  KadecTBa
cMeceobpa3oBaHusl CpedHWe BEeNWYUHbI O HaxogaTcs B cnefylowux npegenax u

npuseneHbl B Tabnuvue 7.

Tabnuua 7

Twun pBurartens KoadhdmumeHT n3bbiTka Bo3ayxa o
bes HagayBa:

TuxoxogHble 1,8—-2,1

BbICTpOXOaHbIE 1,3-1,7

C HapgayBowm:

TuxoxogHble 20-23

BbicTpoxoaHble 15-19

C 2-x kamepHbIM cMeceobpa3oBaHNEM 14-17

KoadhdomumneHT uncnonb3oBaHus Tenna ( 3aBMCUMT OT COBeEpLUEHCTBa npoLecca
cropaHus TonmnmMBa, MOTEpPb TEnsoTbl B MNEpPUOA CropaHus TOMAMBA, HanuMyus wunu

OTCYTCTBUA O0ropaHna Ha JiIMHU1 paclnpeHna n guccoumnaumm npoagykTtoB CropaHuna u rnpu
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NpoYMX paBHbIX YCMOBUAX 3aBUCUT OT ObicTpoxogHocTn papuratens. [lpm pacyete
MaKkcuMManbHOM TemnepaTypbl paboyero unkna anga Bbibopa ¢ MOXHO PyKOBOACTBOBATLCSA
crnegyrownMm AaHHbIMU:

[ns nBuratenen BHyTPEHHEro CropaHuns:

- TUXOXOAHbIX ansenen ¢ = 0,8 — 0,9

- BbicTpoxoaHbIxX ansenen ¢ = 0,65 — 0,85

Uem BbICOKOOOGOPOTHEN ABUraTenb, Tem Oonblle Bo3pacTaeT [OropaHue, Tem
MeHbLLE KO3I(PUUMEHT MCNONb30BaHNA Tenna. B aBuratensx ¢ pasgenbHbIMU Kamepamu
cropaHus ( CHWxaeTcs u3-3a noTepb Ha BuxpeobpasoBaHve. bornblwoe 3HaveHue
oTHocuTtcs kK MO/L1

Amnupuyeckme opmynbl Ansg onpeaeneHnsa MosnbHbIX TENIOEMKOCTEN BO3ayxa U
NpoAdyKTOB CropaHus, a TaK Xe MeToauka onpegerneHusi MakcMmanbHOW TemnepaTypbl
uukna Tz npu peleHnn ypaBHEHUsI CropaHus NpuBedeHbl B pacyeTax paboyero Lumkna
ABC. MNMpwu pelseHnmn Bonpoca o0 3HaYeHnn BennyuuH Pz, Tz, A  p He06Xx0ANMO UCXOOUTb U3
YCIOBUSA OrpaHUYEHNs MEXaAHNYECKOM N TEMMOBOW HanpsiKeHHOCTU geTanen gsuratens.
Uem Bbille A 1 MeHblle P, TEM 3KOHOMUYHee OyaeT gBuraTenb, B TO Xe BPEMS TeM
bonbwe OyoeT makcMmanbHoe AaBneHue umkna Pz n Tem xectye Oymet pabortartb
apuraten. HeobxooumMo  uM3yunTb  BaXHeEWWMe  JKChfyaTauuoHHble  nokasaTtenu
aBuratenen — NpoToTMNOB, PEKOMEHAYEMbIX B 3a4aHMM Ha KypCOBOE MPOEKTUPOBAHME U
COMOCTaBUTb pacyeTHble MapameTpbl C AENCTBUTENbHLIMW ANSA AAHHOrO Tuna Au3enemn.

BennunHbl napameTpoB npouecca cropaHnsa npueeaeHsl B Tabnuvue 8.

Tabnuua 8
Tun aBurartens P.(MPa) TK A o)
Manoo6opoTHbIi 6—-10 1700 — 1900 1,3-1,55 16-14
CpeaHeobopOoTHBbIN 6-13 1800 - 2000 15-20 1,7-13

Bonbwoe 3HaveHne Pz v manble A, xapakTepHbl Ons ABUratenen C BbICOKOM
CTeneHblo Hagayea.
Cnenyet OTMETUTb, YTO B COBPEMEHHbIX ABUraTensix MoBbILWEHHOW O06OpPOTHOCTU

dupmbl MANB&W gusena mapku 6L 32/40 makcumanbHoe gasneHuve uukna Pz= 24 MPa,
a pasneHne cxatmsa Pc = 18 MPa. [enctButenbHbin KOIPHOUUNEHT MOMEKYNSAPHOIro

n3MeHeHuns B Haxogutcsa B npegenax B = 1,025 — 1,05

5.4 MapameTpbI Npouecca paclmnpeHns
B peictBuTenbHOM paboyeM LMKNEe MpOoLecc pacluMpeHust npoucxoauT Mo

nonmMTporne C nepemMeHHbIM nokasatenem n2. OTO CBA3aHO C TeM, 4YTO B npouecce
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paclMpeHnss TensioBoM MOTOK BCE BPeMsl HanpaefieH OT ra3oB K CTeHKaM UWNMHAPOB, a
ras nony4yaet TeNMOTy Npu AoropaHuMn TONnuea.

B pacyeTHOM uMKne Ans ynpoLweHnst NpUHUMAatoT YCNoBMe — NPOLIECC pacLUMpeHus
npoTekaeT C HEKOTOPbIM MOCTOSIHHbIM CPedHMM Mokasaternem nonutponbl M2, Ero
3HayeHne BbIOMpaloT TakuMm, 4YTOObl KpuBasi paclUMpeHusi, MOCTPOEHHasi MO 3aKOHY
MONMTPONbI, BO3MOXHO Grvbke noaxoguna K AeNCTBUTENBHOMY MPOLECCY paclUMpeHUs B
unnuHape. OnbITHblE 3HAYEHUSI CpeaHEro 3Ha4YeHus! nokasaTensi NoONUTPOMNbI PaCLUNPEHNS

npusegeHsl B Tabnuue 9.

Tabnuua 9
Twun gBuratens MNMokasaTtenb
BeictpoxogHbie ABC ¢ HeoxnaxgaeMbiMu NOPLLHAMMU 1,15-1,25
TuxoxoaHble [1BC ¢ oxnaxgaembIMy NOPLUHSAMMN 1,25-1,28
Manoo6opoTHble MoLlHble [IBC 1,27 -1,32

Mocne BbiGopa nokasaTens NonuTponbl M2 Afs CBOEro Tuna ABUratens OH AOMmKeH
OblTb  YTOYHEH METOAOM  MocnedoBaTenbHbIX  NPUONWXKEHWA NO  creayloLlen

SMHVIpVIquKOIZ 3aBUCUMOCTU:

1.986
n, = +1

a+b>:-*T‘z>:-'(1+;)
Snﬂ_l

roe.
4894+ (x—1) *4.6
H =

oL

b 86+ (o —1) a0
N o+ 10°
YTo4yHeHne nokasaTtens nonnTpoOnbl pacllmpeHnda npon3BoanTCA TOYHO TaK Xe KakK

M ni.
MapameTpbl B KOHLIE MpoLecca pacluMpeHus B 3aBUCUMOCTU OT Tuna ABuraTtens

npueeneHsl B Tabnuue 10.

Tabnuuya 10
P B T [aBneHue B KOHLe Temnepatypa B koHUe | CTeneHb nocnenyoLuiero
pacwmpeHusa Pg,MPa pacwmpeHus TsK paclumpeHus
TUXOXOOHble 0,25-0,35 900 — 1000 oT7,5
ObICTPOXOAHbIE 0,3-0,6 1000 - 1200 no 10,5

CTteneHb NpeaBapuTENbHOIO pacLUMPEHUS
p=—=(12+16)

CTeneHb NocrneayoLLEero paclumpeHmns
Vb =

§=2==%=(80+11)

Ve o -
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5.5 CpeagHee nHaukaTopHoe u cpeaHee acpheKTMBHOE faBneHue

CpegHee uvHOMKATOPHOE [aBrieHMe — 3TO YCMOBHOE MOCTOSIHHOE [aBrfeHue,
KOTOpOe AeNCTBYS Ha MopLleHb 3a BPeMsi OOHOro xo4a pacluupeHust copepluaeT paboTy,
paBHYl0 MHOMKATOpPHOM paboTe uukna. 3TO OAWH U3 BaXHENWWUX WHAUKATOPHbIX
rnokasaTternen, XapakTepusylLlnx MOLWHOCTb, pa3BMBaeMylo ABuratenem u ero
akoHoMun4yHoCTb. OnpefensieTca cpefHee WHAWKATOpHOE [AaBreHve no criegyollen

3aBNCMMOCTH

P
P/ =<
! g—1

Pre-n+ 2 (1-mm) -5 (1- =) Mna

CpeoHee uvHOmMkatopHoe pasrneHMe Pi (C yy4eTOM  OKpyrneHust  yrros
AENCTBUTENbHON UWHAWKATOPHOW Anarpammbl) Ans 4-x TakTHeix [OBC Bbipaxaetcsa
doopmynon:

R=R*o

roe: @ - KoaddULMEHT NONHOTLI AnarpaMmmsl ¢ = (0.95 — 0.98)

CpenoHee addeKTUBHOE [OaBfeHME SBRSETCA BaXHeNWUM  3PdeEKTUBHbLIM
nokasareniem paboTbl ABuraTend, He TONbKO TEMNSOBble MOTEPWU, HO N MeXaHUdeckue
noTepu:

Pe = B # Myyex

Foe nmex — mexanundeckun K.I1.[0. oueHvMBaeT KOMMYECTBEHHO MexaHu4yeckue

noTepun, TEXHOSIOrMYeCcKoe COBEPLUEHCTBO KOHCTPYKUMW OBuUraTenss U npuHUMaeTcs B

COOTBETCTBUM C Tabnuuen 5.

5.6 OCHOBHbIe 3KCMyaTauMOHHbIE U KOHCTPYKTUBHbIE NOKa3aTenu
WHOukamopHsbIe nokasamesnu

- B— cpegHee vHgukaTopHoe gasneHune, Mla

- b; — nHAMKaTOPHbLIN MaccoBbIN YaenbHbIN pacxon Tonnmea, Kr/u.kBt.4ac
- 1; — UHOANKATOPHBIN KO3 PULMEHT NOME3HOro AeNCTBUsA

- N; — nHgukaTtopHasi MOLWHOCTb ABuratens, kBT

AbbekmueHbie unu eHewWHue rnokazamersnu

- P, — cpeaHee apdpekTmBHOE fasneHue, MlMa

- b, — adbdheKTUBHLIN MaCCOBbIN YAENbHBIN pacxon TONnMBea, Kr/a kBT.uac
- 1o — 9P PEKTUBHBLIN KOIPPULNEHT NONE3HOroaenCcTBUS

- N, — a(pdpekTmBHaAs MowHOCTb aBuratens, KBT
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YaenbHbl MHOMKATOPHLIM pacxod TOonfMBa UM MHOWMKATOPHbIEWK.N.A. OUEeHMBaKT
9KOHOMMUYHOCTb [AENCTBUTENBbHOINO UMKNa W XapakTepusyeT TennoBble MNOTEPU BHYTPU
uunuHapa.

YpenbHbl 3OMEKTUBHBLIM pacxoq Tonnmea U 3P@EKTUBHbLIA K.M.4. OLEHUBaKOT
CTerneHb WUCMNoNb30BaHUA Tenna B LENOM, T.. C y4acTMeM TennoBbiX U MeXaHU4YecKux
noTepb.

Hucno obopomos

Yncno obopoToB KOMEHYaAToOro Bana B cekyHAy (MM B MUHYTYT) yKas3blBaeTcsl B
3ajaHnnm Ha KypcoBoe mnpoekTupoBaHune. Knacumndukaums peuratenen no obdoporam

npueeaeHa B Tabnvue 11.

Tabnuua 11
Tun gBuratens Yucno 060poTOB B MUHYTY, N
Manoo6opotHbie ABC (MOL) 100 — 250
CpegHeobopoTtHble [1BC (COA) 250 — 600
MoBbiweHHon obopoTtHocTm (MOO) 600 — 1000
BbicokoobopoTtHble (BOA) >1000

Ecnu BbinonHsieTca NPOEeKT Au3esib reHeparopa, 1o 4YMUcrio O60pOTOB 3aBUCUT OT

Yyucna nap niocoB:

Tabnuuya 12
Yucno nap nnocos 1 2 3 4 6 8 10 12 18 20
n, MuH1! 3000 1500 1000 750 500 375 300 250 167 150

CteneHb hopcrpoBku
CTteneHb ©OPCUPOBKM [OBUraTens OLEHMBAETCA MO yAerbHOW MNOPLUHEBOW
molHocTu [ ] B KBT/am?:
N
Neya =53
E]‘ID‘
4

Mo cTeneHn opcUpoBaHNS COBPEMEHHbIE AN3ENM MOXHO YCIOBHO pa3fenvTb Ha

criegyloLime KaTeropum:
HedpopcupoBaHHble N, < 20 kBT/am?
copcuposaHHble 20 <N, < 100 kBT/am?

BbICOKOOpCcHpoBaHHble N, ..> 100 kBT/am?

CpeOHsisi ckopocmb MOPLIHS
CpenHen ckopocTbio noplwHsa, Cu npu onpeneneHnn OCHOBHbIX pPa3MepoB
UMnMHApa NpPoeKTaHT 3agaeTcs No TabnW4YHbIM OMNbITHBIM AaHHbIM UM NPUHUMAaET

€€e.CornacHo pekoMeHaoBaHHOMY B 3aaHuun apuraTens — npototuna. Heobxoanmo nveTb
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B BUAYy, Yem Bbiwe Cu, TEM Bbille MEXaHUYECKasi U TENSOoBas HaMpsKeHHOCTb ABUraTens
N TEM MEHbLLE MOTOPECYPC.
Cw = 2*S*n, m/c

Mo cpeaHel CKOPOCTU MOPLUHSA OBUraTenn YCNOBHO AensTCs Ha cnegywoume
rpynnbi:

TnxoxogHole Cu< 6,5, M/c

cpeaHen boictpoxogHoctn Cw = (6,5 — 9,0), m/c

6bicTpoxogHble Cu = (9,0 — 13,0), m/c

noBbleHHon 6bicTpoxogHocTn Cw> 13, M/c

abapumHsbie pa3mepbl dgusamernel
OpueHTupoBOYHasa AnvHa ABuraTenen:
L = A*z, Mm

raoe: A — paccTtosiHme mexay ocsiMy LMNMHOPOB, MM
Z — YNCNO UMNNHAOPOB
ANs: 4-X TakTHbIX TUXOXOAHbIX ansenen A = (1,5 -1,8)D
4-X TakTHbIX BbICTpOXoaHbIX ansenen A = (1,2 - 1,4)D
D - guameTp umnuHgpa
WnpuHa asuratens no gpyHAaMeHTHOM pame:

B =b*S
roe: b = (2,3 — 2,6) 4na TMXOXO4HbIX ABUraTenemn
b = (2,8 — 3,2) onga 6eICTpOXogHbIX ABUraTenemn
S — Xo4 NOpLUHSA
BbicoTa gBuratens:

H = h*S
roe: h = (4,5 - 5,0) 4na TPOHKOBLIX TUXOXOAHbIX AMU3enen
h = (4,0 — 4,5) onga TPOHKOBbIX BLICTPOXOAHbIX AN3ernen

h = (5,0 — 5,5) onsa kpennukondHbIX an3enen
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PA3OEN 6. NOPAAOK PACYETA PABOYEINO UWUKIA CyaoBOro 4-X
TAKTHOIO ABUIrATENA C TASOTYPBMHHBLIM HAOQIYBOM

6.1 Bbibop wucxoAHbIX pAaHHbIX pacyeta paboyero LuUMKNa CyaoBOro
yeTbIpeXTakTHOro pABuratensi ¢ rasotypouMHHbLIM HagayBoMm, NpuBeOeHbl B
Tabnuue 13.

Tabnuua 13
Ne HanmeHoBaHMe Benn4YuHbI O6o3Haue- Pasmep- | YUncneHHoe | O6ocHOBaHue
HWe BEJIMMUH | HOCTb 3Ha4YeHue BblGopa
1 OppekTnBHaAA MOLLHOCTb Ne kBT no 3agaHuio
2 YacTtoTa BpalleHus n 06/cek no 3agaHuio
3 Ymcno umnnHapoB Y4 no 3agaHuvio
4 TakTHOCTb gBurartens i no 3agaHuio
5 [laBneHuve okpyxawLien cpegbl Po Mlla 0,1 rOCT10150-88
6 Temnepartypa okpyxatLen cpepbl To K 298 rOCT10150-88
7 CreneHb cxatus € Mo npoTtoTuny
8 TemnepaTtypa ocTaTO4HbIX ra3oB Tr K
9 MokasaTene noONUTpPONblI CXaTus B | N1
UunuHgpe gsuratens
10 | SnemeHTapHbIN cOCTaB TONMBa % Mo 3agaHuio
11 | KoadhdbmumeHT nsbbiTka Bo3gyxa npu | a
cropaHum
12 | CteneHb NOBbIWEHNS AaBneHUs npu | A Mo npoTtoTuny
cropaHum
13 | MNokasaTtenb nonuTponsl | N2
paclumpeHus
14 KoadhdpmumeHT MONHOTHI | i
WHOWKATOPHOW AnarpaMmmsl
15 MexaHunyeckui KINQ asuratens Mpgen: Mo npototuny
16 | lNoporpes ceexero 3apsga ropaunmun | AT K
getanamu
17 KoadhdbmumeHT ncnonb3oBaHns | ¢
Tenna npucropaHnm
18 KoadhpumumneHT ocTaTouHbIX ra3oB r
19 | JaBneHue nocne HarHeTaTens Pk
20 | NokasaTenb NOAUTPOMbI CXaTust B | Nk
HarHeTarene
21 MoHwkeHne TemnepaTypsbl B | ATxon
XONOAWIbHYKE
22 MNoHmxeHne paBneHnst B XOn. | APxon
HaZyBOYHOro BO3agyxa
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6.2 PacyeT napameTpoB npouecca HanosnHeHus pado4ero uunuHapa

Onpepnensiem Temneparypy Bo3ayxa rnocne LeHTpo6exHoro HarHeTtaTensi.
Oyx—1

To= T+ () ™ (1)

P, - naBneHne HagayBOYHOro Bo3gyxa (CM. NpuUIoxeHue)

Ecnn Temnepatypa Bo3gyxa B pecuBepe (3a Bosgyxooxnagutenem)npum T«-330 K
BO34yX oXnaXxparkwT AOnA NMOHWXEeHUA cpep,He|7| TeMmnepatypbl UUKNa U yBenndeHmne HanoJiHeHNA
uMnuHapa.

YcrtaHaBnvBaem xonoaunbHUK.

Onpegensiem TeMnepaTtypy HagayBOYHOro Bo3gyxa 3a XOnoAuITbHUKOM.

T, =T, — AT, K 2

MpuHMMmaem

AT, [6], c. 35 20+-140

Onpegensem Temnepatypy BO34yxa, MOCTynawLWero B UWIMHOP Harpetoro
ropsynMu getansamu.

T, = T, + AT 3)

MpuHMMmaem

AT=5+10 [6], c. 35
Onpegensem TemnepaTypy CMeCUM CBeEXero 3apsga C OCTaTOYHbIMW rasamu B

Ha4yane cxXatud.

'

T, = S @
Onpepnensiem gaBneHve HagayBOYHOIO BO3Ayxa 3a XONOAUITbHUKOM.

Ps= P« - APsxon (5)

Onpepnensiem gaBneHve Bo3gyxa B Havyane cxartus.

Pa=0,95*Ps (6)
OnpegensieM k03(hPMUMEHT HANOSTHEHUS.

n:{:ﬂpT_g;yL;yL 7)

P, Ty 1l+y =1

6.3 PacyeT napameTpoB npouecca cxaTtusi

YTOo4HAEM cpeaHui nokasaTenb NONUTPOnbl CXXaTus

n, = 1988 5 +1 (8)

17 4640.0006+To+(14282—2
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[Nocne yTo4HEHMS N1 =OKOHYaTEeNbHO NPUHUMAEM.
Onpepensiem Temnepartypy KOHLUa CKaTus:
T, =T, #*s™ 1 K ©)
Onpegensiem gaBneHne B KOHLE CXXaTus:
P, =P, *£% MMa (10)
Pacuet konmnyecTtBa KMIOMOMEN BO3ayxa, HeobXxoauMoro Ansi cropaHus 1 Kr
ToNnnmBea.

Onpep,enﬂeM TeopeTn4eckn HeobxoauMoe KONM4ecTBO BO34yXa A5lAa cropaHuA 1 Kkr

TonnmBea:
1 fc H 5 0 KMOJIR I
o 0.zl {12 + 4 + 3z 32)' Kr. TOILTEEA (11)
Onpepgensiem gencTBUTENBHOE KONMYECTBO BO3ayXa:
_ KMOJIEH
L= L':' e, Kr. TOILTHER (12)
6.4 Pac4yeT napameTpoB npouecca CropaHusa:
OnpepgensieM KONMMYecTBO KMNOMOMEN NPoAyKTOB cropaHusa 1 Kkr Tonnuea:
C H 5 ! KMOJIR I
Ml T 12 + ?+ E+ L':' . [:C{ 0’21) ' Kr.TOLTHER (13)
Onpegensiem TeopeTnyeckmin KO3PUUNEHT MONEKYNAPHOrO N3MEPEHNS:
M,
Bo =71 (14)
Onpegensiem oencTBUTENbHbIN KOIMMPULMEHT MOSEKYIAPHOIO N3MEPEHUS:
_ Botw
p=fox (15)
Onpegensiem gaBneHne KoHUa CropaHns:
P, =%+*P, MMa (16)

MpuHMMaem A = no NpoToTMNY ABUraTens, nMéo 13 Tabnuupbl 8.
OnpepensieM CpeaHIol MOJSIPHYHO M30XOPHYH TEMNOEeMKOCTb BO3adyxa B KOHLE

cXatuna:

KMOJIE I

cr, =19,3+0,0025*T,, (17)

KOL.TOILTHEA

OnpegensemM cpefHIo MOMSAPHY U30XOPHYIO TeNNoeMKOCTb NPOAYKTOB CropaHus

npu MakcumMarbHOW TeMmnepartype CropaHua:

204+(mx—1)+19,3 360+ (o—1)+251,4 EMOett
Cony == =+ ST, (18)

o old® "~ " grrommaEa
Onpe,u,enﬂeM CpedHI MOJIbHYIO M306apHy+o TENNOEMKOCTb MNMPOAOYKTOB CropaHud

npy MakcuMarnbHOW TemnepaType CropaHus:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Cip = Ciy +832 —= (19)

BCMONTE #

OnpepensieM HU3LWY TENIOTBOPHYH CNOCOBGHOCTL Mo hopmyne MeHaeneesa:

Q. =33900+ C+ 103000+ H — 10900+ (0 — §) , == (20)

KIrL.TOILTEES

Onpep,enﬂeM MakCUMalibHylO TeMhnepartypy KOHuUua CcropaHna no ypaBHEHUKO

cropaHus:

[+Qy ' - —Raer
Ll 140 + (c‘f‘ + 8’32 }"] ) Tc' B ) Cmp ' Tz

(21)

MpuHuMaem koadppuumeHT mncnonb3oBaHus Tenna npu cropaHun: ¢ =(0,65 +0,9)
c.38

[Mocne noacTaHOBKM 3HAYEHUW B YpaBHEHWE CropaHusa nofyvyaem KBagpaTHoe
ypaBHeHue. PelunB aTO ypaBHeEHWe, Nosly4aeM 3HadeHne MakcumarbHOW TemnepaTypbl B
Toyke z. KoHevHada Temnepatypa Tz

T, = K

[nsa BbIcOkoOBOPOTHBLIX ABUratenen coctasnsaet Tz=1800+2000 K

Ana manoo6opoTtHbix agBuratenen 1700+1800 K

MoBbiweHne Tz 6onee 2000 K HexenaTtenbHO BO u3bexaHue noBbILWEHUS

TeI'IJ'IOHaI'IpFI)KéHHOCTI/I.

6.5 PacueT napaMmeTpoB npouecca pacmpeHus

Onpe,qenﬂeM cTeneHb npeaBapuTesibHOro paclumpeHuns:

o =BT (22)

AxTp

Onpepnensiem cTeneHb NOCreayoLwero paclMpeHns:
§=1 (23)
e

YTOo4YHAeM cpeHUn cTeneHb NONUTPONbI PaCLUMPEHUS:

— 1+ 1 (24)
a+bsts(1+ -~
| Eﬂ.:—'_.l'

1.986

n, =

489+ (a—1) =46
*= [ 4

_ 86+ (x—1)*60
B a * 105

OkoH4aTenbHO npuHMMaem n2 =

b

Onpegensiem TeMnepaTtypy rasoB B KOHLE paCLLUMPEHUS:
TZ

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Onpegensiem faBneHne ra3oB B KOHLE pacLUMPEHUS:
R, =-=,Ma (26)

KoHeuHas TemnepaTtypaT, 4ns BbICOKOOOGOPOTHbLIX ABUraTenen coctaensiet T,

1800-2000 K
Ana manoo6opoTtHbix agBuratenen 1700 — 1800 K
MoebliweHnne T, 6onee 2000 K HexxenaTenbHO BO n3bexaHne nosbilleHne Tenso

HanpsaXeHHOCTH.

6.6 PacyeT OCHOBHbIX MHAUKATOPHbIX U 3pheKTUBHbLIX NOKa3aTeneun yukna

OnpegenseM TeopeTnieckoe cpeHee MHAMKAaTOPHOE AaBreHue:
P Pe . _ Axp . _ 1 __Lr . 1
B=tecfie(o-1)+ 2 (1-=) - —=+(1-5=)| Mna (27)

] o—

Onpegensiem cpegHee wHOuKaATOpHOE pAaBrieHMe paboyero umkna (C yy4eTom

YMeHbLUEHUA Nnowaan MHAMKaTOPHOM AnarpaMmbl Ha OKpYrieHue yrios):
P =P +¢ MMa (28)
Onpegensiem cpeaHee achbdekTMBHOE AaBneHne paboyero umnkna:
P, =P * N, ,MlMa (29)
OnpegensieM MHOMKATOPHbIN yOENbHbIN pacxod Tonnmea
__ @33 my+P; EKr.TOLINBA
bi - Pi#LsTy; | wemawBrfuac (30)
Onpegensiem acEeKTUBHbLIN YAENbHbIN pacxod Tonnmea
_ L K. TOILTHER
be T Nuey | 3BT/ uac (31)
Onpegensiem nHaukatopHbin KM unkna gsuratens:
__ 3800
n; = bie Qs (32)
Onpegnensiem apdektmeHbii KM agBuratens:
nezﬂl?nr«[m\: (33)

6.7 PacyeT anameTtpa paboyero umnmHapa n xoaa nopLUHS
OnpegensieM BeNMUYnHy xoaa NOPLUHSA, MPUHSB CPELHIO CKOPOCTb NOPLLHS
(34)

1}
C = -
m 1|:|

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Onpegensiem gnameTp uunumHapa:
P
D= ||N—E- M (35)
W 393 #Pg sl #ixz
Onpegensiem oTHOLIEHWE X04a NOPLUHA K AnaMeTpy LmnnHapa:
5
= (36)
HAnameTp 1 xon NOPLUHS COOTBETCTBYIOT NPUHATOMY ABUraTeN!o.
OueHka hopcmpoBku asuraTens.
Onpepgensiem cTteneHb ((OpCUMPOBKM OBUraTenss Mo MNOPLUHEBOW  yAenbHOM
MOLLIHOCTH:
Ne KET .
Ne,, TDE BeiBoa: cTp. 21
Sy

6.8 NocTpoeHne MHANKATOPHOM AMarpaMmmbil

MpumevaHue.

MpuHUMaem anuHy otpeska Va, COOTBETCTBYHOLLEro NOHOMY 06bemMy uunuHapa:
V.= , MM

AnuHy oTtpe3ka Va Ana panbHenwero ypobcrBa rpaduyeckux NOCTPOEHUN

uenecoobpasHo NpuHATE Va = 200 MM nnu 220 mm

OnpepensieMm oTpe3ok Ve, COOTBETCTBYHOLWMI 06 beMY KaMepbl CropaHus:

V=2 um (37)

g

Onpegensiem anuHy otpeska Vs, cooTBeTCcTBYlOLWEro paboyemy ob6bemy umnuHapa:
V.=V, — V. mm (38)
Onpegensiem gnnHy otpeska Vz:
V,=V,*p,MM (39)
OTknagbiBaemM AnNuHbI 0Tpe3koB no ocu V (abcumcce).

I'IplemmaeM MacwTab gasneHus:

(0,8-09)+Vy rrt
m = ——_— W OKpyrnsem Ao ueoro yncna, m =, —— (40)
z

Pacuert noNINTPON CXKaTtn4a n pacumpeHmna npomn3sogmnm B TabnnyHon cbopme:

Tabnuua 14

o E:% V=ITE.MM P'=P,+m=»e" MM P =P,+m+e™ mm

TOUKU

1 1,00

2 1,25

3 1,50

4 1,75

5 2,00

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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6 3,00
7 4,00
e =g e=4a

Mocne nocTpoeHus anarpaMmMbl NOACYUTLIBAEM €€ NnoLlab:

= 2
F. = ,MM

OnpenensieM cpegHee VMHAMKATOpPHOE [aBneHWe Uukna no
WHOVKATOPHOW AnarpaMmme:

pac4yeTHOMn

F
P,= ﬁ , MlMa (41)
Haxogum npoueHT pacxoxaeHunsa Pi no pacyeTHoW anarpamme:
Bi—Pigy |
A= (P—“} +100% ,A<3% (42)
lNpumeyaHue.

PacueTt nonutponbl cxatusl NpekpaLiaeTcs npu e = .

Pac4yeT nonuTponel paclumMpeHus npekpawaeTcsa npu e = J.
MoxkHO nameHaTb e Ha 1,0.

Ha puc.1 npencrasneHa pacyeTHas MHOMKATOpHas Anarpamma 4-x TakTHOro gsurartens

|
:
A
|
i 2
. t
4 B

Lok

puc.1 nHaMKaTopHas anarpamma 4-x TakTHOro ABuratens

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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PA3OEN 7. OCHOBblI QUHAMUKU NMOPLUHEBOIO OBUTATENA
7.1. Cunbl N MOMEHTbI, AeNCTBYIOLNE B KPUBOLUMMHO-LWIATYHHOM MeXaHu3me

B cynosbix [IBC BO3BpaTHO-NOCTyNaTtenbHoOe ABWXXEHWE MNOPLUHA npeobpasyeTcs
BO BpallaTenibHoe ABWXEHWEe KOSfieH4YaToro Bana npu NOMOLUM KPMBOLUMMHO—LLATYHHOrO
mMexaHuama. Cunbl, AENCTBYKOLLME B 3TOM MEXaHW3Me, MOXHO YCMNOBHO pasfenutb Ha
cnegyoLiune rpynnbi:

- Cunbl OT gaBneHus ra3oB Ha gHuLLe nopLHA, MTHOBEHHbIE 3HA4YE€HUA KOTOPbIX

r=Po* oA (43)

4

roe:

Pr — naBneHve rasa B uunuHape ABUratens B AaHHbI MOMEHT BpeMeHn H/m?

F — nnowagb nopHsa

F="" w2 (44)

[laBneHne rasoB M3MEHHAETCS 3a UMK B LWIKMPOKMX npepenax oT Pa go Pz B
3aBMCMMOCTM OT TMOSIOXKEHUS MOPLUHA W yrna noBopoTa KoneHndatoro Bana. [lepuop
N3MEHEHUA NaBreHns rasoB Yy 4-X TakTHbIX Auratenei 720°nks y 2-x TakTHbIX 360°MKB.

- Cunbl TSKECTW nocTynaTenbHO ABMXYyWMXCcA 4Yacten Ps. CuyuTaloT, 410 Yy
TPOHKOBbLIX ABUraTenen B noctynaTtesisHOM OBWXEHUU y4acTBYOT nopweHs 1 0,4 macchl
lWwaTyHa, a y KpenukondHbIX, KpoMe TOro, LTOK, Kpenukond u nonsyH. Cuna Tsxectu
NOCTOsiHHA MO BENMYMHE W HanpaeneHa BHM3. Y TPOHKOBbIX BbICOKOOOOPOTHBLIX
apuratenen mana, no CpaBHEHUIO C OPYrMMW cunamu, u e obblMHO npeHebperatoT, y
KpeunuKondHbIX ABUraTtenen oHa gocturaeT OOnblUMX 3HAYEHUW U el npeHebperatb He
CTOUT.

Onpegenue Bec NoCTynaTenbHO-ABMXYLUMXCA YacTen G no yeptexam gsuratenst —
npotoTMna WM MO [[daHHbIM TEXHMYECKOW [JOKYMEHTauuMm 3aBOLa-U3roToBUTENS
onpeaenum nx maccy.

Torpa macca nocrtynaTtesibHO ABMXYLLIMXCA YacTen OTHeceTCs K N nnowagun NOopLUHA
=

Mn= £ (44)
g

roe:
G — cyMMapHbIil BEC NOCTYNaTeNbHO-ABUXKYLLMXCA YacTel

g — yckopeHue ceoboaHoro nageHns 9,81 m/c?

(13

L)
F= —_ M° - nnowaab NopLuHs.
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- Cunbl TpeHus, KOTopble He MoAagalTCA TOYHOMY TeopeTMYeCcKOMYy MoACcHeTy n
BKIKOYAOTCS B MEXaHMYECKNe noTepun asuratend.

- Cunbl MHepumMm BO3BpPaTHO MNOCTynaTenbHbIX OBMXYyLWMXCAa macc P; B obuwem
cnyvae:

Pi = Mn*a (45)

roe:

M - Mmacca nocTynaTenbHO ABUXYLLMXCSA YacTen M/c?

a — YCKOpeHMe OBMXYLLMXCS YacTen m/c?

M3 Kypca TEeXHUYECKON MeXaHUKW W3BECTHO, YTO ANA KPMBOLUMMNHO LWAaTyHHOro
MexaHu3Ma yCKOpeHue NOpLUHS onpeaensieTca NpubnmkeHHbIM BblpaXXeHUEeM:

a = Rw? (cos ¢ + Acos2eg)

roe:

¢ — yrosi NOBOpOTa KOfIEHYaToro Bana

W — yrroBasi CKOpoCTb

w = 27 pag/cek (46)

N — Yncno o6opoTOB KoneH4yaToro Bana ¢t

A=Z (47)
L

A - KoadhpmumeHT, yunTbiBaoWmMm BAUSHUE KOHEYHOM ONHbI WaTyHa, M

R — paguyc kpusowuna, m

L — AnuHa waTtyHa

Tabnuua 16 ctpanuua 31.

M3BeCTHO, 4TO cuna WHepuMn AOoCTUraeT HaubonblUero 3HayYeHus Tam, rge
CKOPOCTb CTAHOBUTCS PABHOM HYMO U MEHSIET CBOW 3HAK. OTO NOSIOXKEHNE MEPTBbIX TOYEK
kpusowmna ¢ = 0° n ¢ = 180°, Toraa BbipaxkeHe NPUHUMAaET BUA:

Piswr= - MR(,UZ(]. + )\) ana @ = 0%ka (48)
Pauwr= MR(,UZ(]. - )\) ana ¢ = 1800%e (49)

Kak BngHo B BMT cunbl nHepumn NOOBWXKHBLIX YacTen UMEKT oTpuuaTenbHoe un
Hanbonbwee abconoTHoe 3HadeHue, a B HMT oHM npopormkmTenbHbl U NPUHUMAKOT
HECKOJSIbKO MeHbLLEee 3Ha4YeHne, ecrnm umeTb BBmay, 4to A = 1/3,5 — 1/5.

Taknum o6pa3om, B KpMBOLLMIMHO LWATYHHOM MexaHu3me paboTarouiero geuratens B
no6boKr NPOMEXYTOK BPEMEHU AENCTBYIOT CUMbl OT JABIIEHUS ra30B, CUMbl TSHKECTU U CUSbI
WHEpUUM NOCTynaTeNibHO AOBUXYLLMXCHA YacTeW, paBHOLEWUCTBYKOLLAA curia KOTOPbIX

Ha3blBaeTCa ABUXYLLEN CUMON.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Pae = Pz + Ps + Po +P; (50)

Bce aTu cunbl, B TOM 4ncne n ABXYyLlaA, CHUATAKTCA NOJTOXKUTESTbHBIMU (3HaK ((+))),
€CJ1n OHN CI'IOCOGCTByIOT OBMXEHUAM MOPLLUHA N HaO60pOT.

Ona onpeneneHvs kacaTenbHOW cumbl MpU MOBOM 3HAYEHWM yrna noBopoTa
KpuBowuna, He3aBUCUMO OT TaKTHOCTU ABUraTens, HeO6XOD,V|M0 NOCTPOUTb Aunarpammy
KacaTellbHbIX CWJ1, KOTOpad nMNOKaXXeT Xapaktep W 3aKOHOMEpPHOCTb W3MEHEHUA
KacaTesfibHOM CUMbl 3a LINKIT.

Ecnm paccMOTpeTb CXemy Cur, [OeWCTBYIOWMX B  KPUBOLUMMHO  LUATYHHOM

mMexaHuame [9], To KacaTenbHas (TaHreHumanoHasi) cuna P

P = Py + 22D (51)

CnepoBaTenbHO AN MOCTPOEHUSI KPMBOW KacaTeNbHbIX YCUITMI NpeaBapuTenbHO
HeobXoAMMO MOCTPOUTL AMarpaMMmy OBWXKYLLMXCS CUIl, KOTopas paBHa anrebpavyeckon
CyMME OT CUIT JaBfeHMS ra30B, CUMbl TSHKECTU NOCTYNAaTENbHO ABWMXKYLLMXCS YacTen N nx
cvn uHepuuun. lNMogobHoe cymmupoBaHMe yaobHO NpPou3BECTU rpaduyeckn, Onst vero
cnenyeT Bce TPM COCTaBNAOLLME CUMbl NPUBECTU K eQMHULE M3MEPEHUST AaBneHus rasa
(Ma). Ans aToro HeobxoaMmo NPMBECTU K 3aMeHe Bcen maccbl M aBmxkyuimxca yacten Mn
NpUxoasaLencs Ha eaMHNULY NMOoLLaaM NopLuHsA (M2).

lMockonbKy Mbl He 3HaemM Maccy NOCTynaTenbHO AOBWXKYLUMXCHA YacTen, To Ans
pacyeTa npeaBapuUTenibHO MPUHMMAEM OTHOCUTENbHYIO (YAENbHYK) MAacCy, OTHECEHHYIO K
1 M2 MOPLUHS, KOTOPbIE MOXHO NMPUHSTL MO CreayLWM ONbITHbIM AaHHbIM, NPUBEAEHHBIM

B Tabnuue 15.

Tabnuua 15
Tun gBuratens Mn, Kr/M?
Manoo6opOTHbIV TPOHKOBbIV 2500 = 6000
Manoo6opOTHbIV KpenLKONMHbIN 7000 = 13000
CpenHeobopOoTHBIN 1500 + 3000
BbICOKOOBOPOTHbIN 250 = 700

3HayeHne OTHOLLUEHNA paguyca KpuBolIMNa K ANWHE waTyHa A Onsi HEKOTOPbIX
TMMNOB ABuratenen npueeneHsl B Tabnvue 16.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Tabnuua 16
Ne Mapka aBuratens Uucno obopoTos, | ) =X Cm
06/c . mic

1 417,5/24 NVD24 750/12,5 1 6
4

2 YH21,8/33D50 750/12,5 1 8,25
43

3 YH20/30 20 MTBH30 500/8,33 1 5
47

4 Y 25/34 500/8,33 1 5,66
4,44

5 UH 22/32 BAH22 600/10 1 6,4
45

6 YHP 24/36 NVD36 360/6 1 4,32
4

7 AP 30/50 300/5 1 5,0
4,48

8 YH 32/48 NVD48 275/4,58 1 4,4
4

9 0P 43/61 250/4,17 1 5,09
4,40

10 [KPH 57/80C KGZ 57/80 C 225/3,75 1 6
4,05

11 OKPH 50/110 170/2,83 1 6,23
4

12 OKPH70/120 KZ70/120C 130/2,17 1 5,21
4

13 OKPH90/155 RD90 119/1,98 1 6,14
3,85

14 8[1H48/72 8ZD72/48AL-1 214/3,57 1 5,14
4

15 | OKPH74/160 115/1,92 1 6,13
3,0

16 [KPH84/180 84VTBF180 110/1,83 1 6,59
4,2

[nHamunka 4-x TakTHOro ABuratens

7.2 NocTtpoeHne agnarpaMmmbl CUN MHepLUUK No metoay Tonne
[Onsa ypobcTBa MNOCTPOEHUST MPUHUMaeM TOT Xe macwTtab, 4yto mn ans
WHOMKaATOPHOW Anarpammbil.
MpuHMMaeM yaenbHyl Maccy nocTynaTefNlbHO [OBMXKYLUMXCA YacTen B
COOTBETCTBUM C Tabnuuen 15.
Mn, Kr/m?2
MpuHMMmaem gna gsuratensa — NpoToTUNA OTHOLLEHWE paduyca KpmBoLumna K

ANuHe wartyHa (cMm. Tabnuua 16)

A=

R
L
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Onpegensiem cuny MHepUMM NOCTynaTenibHO ABMXYLLUMXCA macc B BMT
Piswr= - MnR(UZ(l + )\)*10'6 MlMa (52)

Onpegensiem cuny MHepUmMmn NnoctynaTenbHO ABMXKyLmnxca macc B HMT
Paumr= -Manz(l - )\)*].O'6 Mla (53)

Onpepensiem BenMYnHY BCnomoraTensHOro otpeska EF

EF = -3MnRw? * A*10® (54)

Mo ocu abcumcc oTknagbiBaem oTpe3ok AB paBHbIi 0OHOMY XO4Yy MOPLUHS
(puc. 2) macwTab TOT Xe, YTO M MPU NOCTPOEHUU MHONKATOPHOW AnarpamMmel.

M3 Toukm A, cootBeTcTByowen BMT oTknagsiBaem B NpUHATOM Maclutabe BBepx
oTpe3ok AC, paBHbIii cune uHepumm npn @ = 0%ye.

M3 Toukun B, cooTtBeTcTBYlOWEN HMT oTknagbiBaem BHU3 O0Tpe3ok BD, paBHbI cune
nHepumm nput @ = 180%e.

W3 BbipaxeHun () BuaHo, 4to opamHata AC nmeet 3Hak MuHyc, a BD nntoc, u no
npasusiaMm OHU A0SDKHbl ObITb OTNOXEHbl B MPOTUBOMOSIOXKHOM HanpaBfieHUN, HO AN
yaobcTBa AanbHenwero rpadouyeckoro CyMMUPOBaHUSA OpAMHAT OBWXKYLLEN CUnbl U CUn
nHepuun cnegyeTt ycnosHo otpeskm AC u BD oTknagbiBaTb B NPOTUBOMOSIOXHbIE
CTOPOHBI.

CoeguHsaem Touky Cc Toukon D, nonyums Touky nepeceyveHus npsmon CD ¢ ocbio
abcuucc Ha puc. 2 Touka E.

M3 Toukm E onyckaem nepnengukynsap EF (puc. 2).

Mpamble CF n FD pa3buBaeM Ha NpoOU3BOSIbHOE KOIMYECTBO PaBHbIX Yy4aCTKOB U
OOHOWMEHHbIE TOYKU COeaUHSEM NPAMbIMA JIMHUSAMKU. 3aTeM NpoBOAUM OrnbaroLLyto
KPMBYIO KacaTesibHyl0 K OTpe3kam MnepeceyeHus 3Tmx npsambiX. ATO U ByaeTt KpuBas cun

NMHepLuMn NoCTynaTenbHO ABMWXKYLLMXCH YacTen puc. 2.

7.3 NocTtpoeHne anarpaMmmMbl ABUXKYLLUX CUT

[laBneHve rasoB Ha MNopLUeHb B 3aBUCMMOCTU OT €ro NnorioXXeHus ornpegeniseMm no
WHOWKATOPHOW Amarpamme pacyeTHoro uumkna Puc. [Ona ygobctBa noOCTpoeHus
HOpMarnbHOW MHAMKATOPHOM AnarpaMmmbl pa3BopaynBaeM, Kak nokasaHo Ha puc.

UepTm aTMOCHEPHYIO NNMHUIO U Ha HEW CTPOMM pPas3BEPHYTYID WHAUKATOPHYHO
Anarpammy. OTknagbiBaeM BHW3 OT aTMOC(EPHON NWHUKM Ccurbl Beca MoCTynaTesnbHO

ABVXYLLIMXCS YacTen (eCnu OHWU y4YUTbIBAKOTCS).

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MocTpoeHne guarpammbl ABMXKYLLUMX YCUIIMA CBOLAMTCHA K MPOCTOMY HanOXeHuto
KPMBOW CUN MHEPLINN Ha Pa3BEPHYTYIO MHAMKATOPHYIO AnarpaMmmy CMm. puc. 3.

HanoxeHne HeobxoaMmo npou3BoauTb Tak, 4Ttobbl opauHata AC Bcerga
Haxogunacbk B BMT, a BD B HMT. To4kn A n Toukn B gomkHbl HAXOANTLCH Ha NPSIMON CUN
Beca Ps (ecnu oHM yunTbiBalOTCA). EcCnu cunbl Beca He 3HAYUMTENbHbI UM UMK
npeHebperatot, 170 ToukM A, B Oyayr Haxoautbcss Ha npamon Po (aTmocdepHoe
AaeneHne). Ytobbl onpenenvTb BENUYUHY OBWXKYLLEN CUMbl B 3aBUCUMOCTW OT yrna
noBOpOTa KpUWBOLLMMNA KOSIEHYaToOro Bana BOCMOMb3yeMcs OuUEeHTPOBOW AnarpaMmon
Bpukca. [na aToro Ha oOTpes3ke Auarpammbl OBWXKYLUMX CWUST paBHOMY Xo4y MOPLUHA
NPOBOAMM MONYOKPYXHOCTb paguycoM R (puc. 3). N3 ueHTpa NonyokpyXHocTn Toyka O
oTKnagbiBaem nonpasky bpukca B macwtabe ocu abcumcce

R — paaguyc kpusowwmna (M)

Vs — AnvHa oTpeska, CooTBeTCTBYoLWas paboyemy ob6vemy umnuHapa (Mm)

S — xog nopwHs (M)

MonpaBka Bpukca Bceraa oTknagbiBaeTcst OT LeHTpa NonyokpyXHocTn O B CTOPOHY
HMT, T.e. Ha TakTe BcacbiBaHUSA U pacluMpeHns oHa ByaeT HanpaBneHa BrnpaBo, Ha TakTe

cXaTtuna M BbllyCKa — BI1E€BO.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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z

y 4

BHT

pacuwperue Secnyac

\ ue
AAnoaHerue eneald

N3 Toukn O npu nomoLM TpaHcnopTupa NpoBoAUM Nyyn 4vepes Kaxable 15° Oo npeceyeHus C MOMyoKPYXHOCTbIO. M3 Touek
nepeceyeHust nyyYen C rnOnyoKPyXHOCTbIO OMyCKaeM BHU3 NeprneHauKynspbl 40 NepeceyeHns KpUBbIX CU JaBreHNs ra3oB U KPUBOW CUN
nHepumn. Mpu noGom 3HaYeHUM yrma noBopoTa Kpusolwmna korneHdyaTtoro Bana oT 0° go 720° BenuuuHa ABUXKYyLLEW cunbl GyaeT
onpeaensaTbCs BENUYMHON BEKTOPA OT CUI AaBfeHNs ra3oB 40 CUI MHEPUUM NOCTyNaTenbHO OBUMXYLINMXCSA YacTen, T.€. Ha4ano BekTopa
BCerga OOMMKHO HaxoAUTbCA Ha KPUBOW CUNM OaBrEeHUs ra3oB, a KOHeL, Ha KPMBOMW CUIM MHepUMWU NocTynaTesibHO ABWXKYLLMXCS YacTen.

3Hak ABVXKYLLEW CUMbl onpeaensieTcs creayowmmMm obpasom:

LokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C: Konnedx



Ecnu HanpaBneHne BekTOpa coBrnadaeT C HanpaBreHWem [OBUXKEHUS! MOPLLUHSA, TO
ABWXyLLasa cuna byaeTt nonoxutenbHa U Hao6opoT. Bce nocTpoeHus NponsBoasTCcs B TOM
e MacwTabe no ocu abcuucc M opauHaT, BbIOpaHHOrO NPW MOCTPOEHUU UHOUKATOPHOM
Avarpammbl. Ha puc. npeactaeneH nopsiook onpedeneHvst OBMXKYLLMX YyCunuim ans 2-x

TaKTOB: HaMoJSIHEHUE, cXXaTne. Ha ocTanbHbIX nocTpoeHune 6y,u,eT TaKnM Xe.

7.4 NMocTpoeHne agmarpamMmbl KacaTesnbHbIX YCUNTMA ANsi OQHOro uunuHAapa B
3aBUCUMOCTM OT yriia NoBOpoOTa KpMBOLUMMNA KOSieH4YaToro Basna

PacueT n noctpoeHne HaunHaem c Bblbopa macwTaba. MacwTtab no ocn opanHaT
OCTaeTCs MpPeXHWM, Kak M B npeablayLmnx MOCTpoeHusix, a MacwTtab no ocu abcumucc
LienecoobpasHo NpUHATL 1% = 1 MM.

B atom cnyyae gnuHa guarpammbl 6yget paBHa 720 MM KU, KpOMe TOro, Takow
MacLiTab oyeHb yao6eH npu BblYEPUYMBAHUM AMarpaMmbl HA MUIIIIMMETPOBOKN Bymare.

BennunHbl opauHaT kacaTenbHol cunbl T 1M? nnolaam nopLliHa onpeaensieTcs no
dopmyne

T = Po * Z22%8) MH/M? |, rpe: (55)

CoEg

¢ — MTHOBEHHOE 3Ha4YeHne NoBOPOTa Yyrna KpusoLwumna

B — yron mexay oCbio LMNUHAPA N OCbio LWaTyHa

Ps — BENMUYMHa ABMXYLLEN CUMbl NPU AAHHOM MIHOBEHHOM 3HAYE€HUN yrna

¢°— MH/m?

YkasaHHoe onpeneneHne opavHaT T npoussoauTcsa vepes kaxable 15%we oT 0° oo

720° c yyeTOM 3HaKa ABuXKyLLE cunbl Pa.

ANA NPUHATOW BenuYuHbl A ¢ uHTepBanom ¢ = 5%

s
3HaueHne yHkun oietE)
]

DEQ

MOXHO B34ATb 13 Tabnuubl Ne 34 [19].
Moacuet opaunHaT T yaobHo npon3BoauTb B TabnnvHom popme

Tabnuuya 17

@° Ps(Mm) sin{gp + @) T=Po* 2E (ym)
- COs @
cos ¢

OO

150

300

705°

720°

3a oauH pabounin UMKN KacaTenbHas cuna JoCTuraet OAuH pas3 CcBOEero
MaKkCUMarnbHOro 3HayvyeHus. B 4-x TakTHbIX asuratenax Tmax OBbIMHO MMEEeT MEeCTo npun =
(375 + 390)OI'IKB
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YTo6bl onpeaenutb BenuumHy @%=vax U Tuwax HEOOXOAMMO BBECTM NofAcHeT opanHaTt T
yepes 1° B uHTepsane @° = (375 — 390)%«e

B atom cny4ae nonb3oBaTbCsl TAbGNULEN MPUIOXKEHUS HENb3s, NO3TOMY 3adaemcst
3HavyeHnaMU @° B BbiLLeyKa3aHHOM MHTepBarne 1 onpeaensem no dopmyne:
B = arcsin (A * cos @)

sin(p+E)
cos ff

Mocne onpeneneHns Tmax U @%max NOACYET OpAUHAT cHoBa npoaormkaem 15°,

3HayeHue B (), a 3aTem BblMUCHSAEM (PYHKLMIO

Tabnuua Ne 34 [19] 3HayeHus %
¢° A 1 1 1 1 1 1 1 1 1 1 1 3Hak | @°
3.5 3.6 3,7 3.8 3,9 4,0 4,1 4,2 4,3 4.4 4,5

0 T 0 0 0 0 0 0 0 0 0 0 0 - 360
5 T 0,111 | 0,111 | 0,111 | 0,110 | 0,109 | 0,109 | 0,108 | 0,108 | 0,107 | .... | ... |- 355
0 |+ 0,222 | 0,221 | 0,220 | 0,219 | 0,217 | 0,216 | 0,215 | 0,214 | 0,213 | 0,213 | ... |- 350
15 |+ 0,330 | 0,328 | 0,326 | 0,324 | 0,323 | 0,322 | 0,320 | 0,318 | 0,317 | ... | 0,316 | - 345
20 |+ 0,434 | 0,432 | 0,429 | 0,427 | 0,425 | 0,423 | 0,421 | 0,419 | 0,417 | 0,415 | ... |- 340
25 |+ 0,532 | 0,530 | 0,527 | 0,524 | 0,521 | 0,519 | 0,516 | 0,514 | 0512 | ... | ... |- 335
30 |+ 0,625 | 0,621 | 0,618 | 0,615 | 0,612 | 0,609 | 0,606 | 0,604 | 0,598 | 0,599 | 0,596 | - 330
3B |+ 0,710 | 0,706 | 0,702 | 0,699 | 0,695 | 0,692 | 0,689 | 0,686 | 0,684 | ... | ... |- 325
0 |+ 0,786 | 0,782 | 0,778 | 0,774 | 0,771 | 0,767 | 0,764 | 0,761 | 0,758 | 0,756 | ... | - 320
45 |+ 0,853 | 0,849 | 0,845 | 0,841 | 0,837 | 0,834 | 0,831 | 0,828 | 0,825 | ... | 0,819 | - 315
50 |+ 0,910 | 0,906 | 0,902 | 0,898 | 0,895 | 0,891 | 0,888 | 0,885 | 0,882 | 0,880 | ... |- 310
55 |+ 0,957 | 0,953 | 0,943 | 0,946 | 0,942 | 0,939 | 0,936 | 0,933 | 0,930 | ... | ... |- 305
60 | + 0,994 | 0,990 | 0,986 | 0,983 | 0,980 | 0,977 | 0,974 | 0,971 | 0,96 | 0,966 | 0,964 | - 300
65 | + 1,020 | 1,016 | 1,013 | 1,010 | 1,007 | 1,004 | 1,002 | 0,999 | 0,997 | ... | ... |- 295
70 |+ 1,035 | 1,032 | 1,029 | 1,027 | 1,025 | 1,022 | 1,020 | 1,018 | 1,016 | 1,015 | ... |- 290
75 |+ 1,040 | 1,038 | 1,036 | 1,034 | 1,032 | 1,030 | 1,029 | 1,027 | 1,025 | .... | 1,023 | - 285
g0 |+ 1,036 | 1,034 | 1,033 | 1,031 | 1,030 | 1,029 | 1,028 | 1,026 | 1,025 | 1,025 | ... |- 280
85 | + 1,022 | 1,021 | 1,021 | 1,020 | 1,010 | 1,018 | 1,018 | 1,017 | 1,016 | .... | ... |- 275
90 |+ 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | - 270
95 | + 0,970 | 0,971 | 0,972 | 0,972 | 0,973 | 0,974 | 0,974 | 0,975 | 0975 | ... | ... |- 265
100 |+ 0,934 | 0,935 | 0,937 | 0,938 | 0,939 | 0,941 | 0,942 | 0,943 | 0,944 | 0,945 | ... |- 260
105 |+ 0,892 | 0,894 | 0,896 | 0,898 | 0,898 | 0,902 | 0,903 | 0,905 | 0,906 | ... | 0,910 | - 255
110 |+ 0,844 | 0,847 | 0,849 | 0,852 | 0,855 | 0,857 | 0,859 | 0,861 | 0,863 | 0,865 | ... |- 250
115 |+ 0,793 | 0,796 | 0,799 | 0,802 | 0,805 | 0,808 | 0,810 | 0,813 | 0,815 | ... | ... |- 245
120 |+ 0,738 | 0,742 | 0,746 | 0,749 | 0,752 | 0,755 | 0,758 | 0,761 | 0,763 | 0,766 | 0,767 | - 240
125 |+ 0,681 | 0,685 | 0,689 | 0,692 | 0,696 | 0,699 | 0,702 | 0,705 | 0,708 | .... | ... |- 235
130 |+ 0,622 | 0,626 | 0,630 | 0,634 | 0,637 | 0,641 | 0,644 | 0,646 | 0,649 | 0,653 | ... |- 230
135 | + 0,561 | 0,564 | 0,569 | 0,573 | 0,577 | 0,580 | 0,583 | 0,586 | 0,589 | ... | 0,595 | - 225
140 |+ 0,499 | 0,504 | 0,508 | 0,511 | 0,515 | 0,518 | 0,521 | 0,524 | 0,527 | 0,530 | .... |- 220
145 |+ 0,437 | 0,441 | 0,445 | 0,448 | 0,492 | 0,455 | 0,458 | 0,461 | 0,464 | ... | ... |- 215
150 | + 0,375 | 0,378 | 0,382 | 0,385 | 0,388 | 0,391 | 0,393 | 0,396 | 0,396 | 0,401 | 0,404 | - 210
155 |+ 0,312 | 0,315 | 0,318 | 0,321 | 0,324 | 0,326 | 0,329 | 0,331 | 0,333 | .... | ... |- 205
160 |+ 0,250 | 0,252 | 0,255 | 0,257 | 0,259 | 0,261 | 0,263 | 0,265 | 0,267 | 0,269 | ... |- 200
165 |+ 0,187 | 0,189 | 0,191 | 0,193 | 0,195 | 0,196 | 0,198 | 0,199 | 0,201 | .... | 0,203 | - 195
170 |+ 0,125 | 0,126 | 0,127 | 0,128 | 0,130 | 0,131 | 0,132 | 0,133 | 0,134 | 0,135 | ... |- 190
175 | + 0,062 | 0,063 | 0,064 | 0,064 | 0,065 | 0,065 | 0,066 | 0,066 | 0,067 | ... | ... |- 185
180 | + 0 0 0 0 0 0 0 0 0 0 0 - 180

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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[dvarpamma KacaTenbHbIX YCUNUIA AN OAHOIMO LUUNUHAPA YETbIPEXTAKTHOIO
ABuraTens npeacTtasrieHa Ha puc. 3.

L1181y l@ N
| A 180W60 Px S0 ~~——" 720

7.5 MocTpoeHue CyMMapHoOM anarpammbl KacaTenbHbIX ycunuu
MHOrounnMHAPOBOIro ABUraTens

N3meHeHne kacaTenbHOro yCunusi MHOroLumMnuHAPOBOro AsuraTens npeacTraBnsieTcs
CYMMapHOW auarpammoi KacaTenbHbIX YCUITUIA, KoTopasi ANsiBCEX LUIMHAPOB MOXET ObITb
NMoCTpOeHa MyTeM CYMMWPOBAHUS OpAMHAT KPUBbLIX KacaTeNbHbIX YCWUWMA OT BCeX
LUMNMHOPOB, CABUHYTbIX MO OTHOLLEHWIO OAWH K APYrOMY Ha Yrosl 3aKrnMHKM KPUBOLLIMIOB o,

KOTOpPbIN onpeaensieTcs no opmyne:

_ 72

Qo =

[=]

(56)

=
Z — YNCIO UMMNNHAOPOB.
YkaszaHHOe CyMMWpOBaHWE OAHOMMEHHbLIX opAauvHaT yaobHO npousBoAUTb B
TabnuyHon copme (cm. Tab. 18)

[ns npumepa BO3bMEM LUECTULUITMHAPOBLIN YETbIPEXTAKTHbIV ABUraTENMb.

9°=22 =1200%s

&

CTtpoum Tabnuuy Ans yrrnoB 3aknuHkM KpusowwnnoB OoT O A0 120%ue. BenuuuHbi

KacaTtenbHbIX yeunun T anga kaxagoro unnuHapa soldbnpaem ns Tabnuups! 18.

Tabnuya 18
% Ne uunuHapos Z T
1 | 2 |3 | 4 |5 | 6
BennuunHa T (Mm) (Mm)
0 To =00 To=120° | To=240° | T,=360° | To=480° | T,=600° | &
h:
==1
15 To = 15°
30 T, = 30°
105 T, = 105°
120 To=120° | To=240° | T, =360° | T, =480° | T,=600° | T, = 720° i
T
==

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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Mo gaHHbIM Tabnuubl 18 cTponm guarpammy Y. Ti = f(po) cm. puc. 13 [19].
MoacunTbiBaeM nnoiaabs avarpaMmbl Fo MM2,

Onpepensiem cpegHee KacaTenbHOe ycunve no guarpamme cyMmmMapHbIX
KacaTernbHbIX YCUIUi

s rpe: (57)

Tcpg =

L #Mppa

lg — ANvHa gnarpammbl (MM)
Bi-i-Z

Tch T =

A =%ﬂ .100% < 3%

KT

Puc. 13 [19]

I Nepuod

et —

A NN
K}

I7

154

‘ S :
0 o 9 .. 120° 0 9»
& yunuwdp § qunuxp . 8 qunundp

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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7.6 PacyeT maxoBuka

7.6.1 lNpuHMMaem cTeneHb HepaBHOMEPHOCTU BpaLLleHUs KOfeH4YaToro Bana

MpuHnmaem:
- 1 1 o
0=+ [3, c. 320] ona rmaBHbIX ABUratenemn

1,1

5=+

100 200

ﬁ;c + ﬁ [3, c. 320] ana [ — nepeMeHHOro Toka

[3, c. 320] gna [I'— nocTosiHHOro TokKa

aJ=

7.6.2 Onpegensem macwTab nnowaan gumarpaMmmMmbl CYMMapHbIX KacaTernbHbIX CUI

— 1 qpe.TD pe T
mf”‘_mmI 107 =R l; 180’ (59)

rhe:

m,,.— MacwTab

™ —vncno lNu paBHoe 3,14;

D*— gmameTp NOPLLHS;

[aHHble NpuBeaeHbl B Tadn. 1

R— pagwnyca kpusoLumna

@ — Yron 3aKnMHKM Mexay KpuBoLlMnamMm KoneH4aToro Bana

l; — ANnHHa gnarpammbl [NPUHUMaEM Mo NPoToTMY].

7.6.3 Onpegensiem n3bbITOYHYO Nnowagb
Fiss

ved

7.6.4 Onpegensiem n3bbITOYHYO paboTy
‘qp:aﬁ = Fp:a.ﬁ My, r‘?‘-'r‘:'l"L ) (60)

roe:
F,.5 — N30bITOYHYIO Nnowaap;

Mo, — MacwTtab nnowaan anarpamMmmbl CyMMapHbIX KacaTelbHbIX CUT

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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[dopmyna 59].

7.6.5 Onpenensiem MaxoBbln MOMEHT MaxoBUKa

GD2 = 0,1 22 = gr-n? (61)

n=-o
rae:
A,.; — n3bbiToyHas paboTta [popmyna 60];
n — YyacToTa BpaLleHWsi KOfIeHYaToro Bana;
[aHHble npuBeaeHbl B Tabn. 2

§ — cTeneHb nocneayoLlero pacwmpenus [dopmyna 24].

7.6.6 MNpuHnmaem gnameTp oboga MaxoBuka
Ds=(2+3)-5m* , (62)

roe:
5 — xo4 nopLHs.
[aHHble npuBeaeHbl B Tabn. 1

7.6.7 OnpepensieM pac4éTHylo maccy oboaa MaxoBuka

G = o : (63)

pac D=,
roe:
GD* — MaxoBblii MOMEHT MaxoBWkKa [popmyna 61];

D2, — nnameTp oboaa maxosuka [bopmyna 62].

7.6.8 Onpegensem cakTnieckyto maccy oboga MaxoBuka

Gy = 0,7 G, KT, (64)

pac

rae:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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G,.. — pacyétHaa macca oboaa maxosuka [bopmyna 63].

7.6.9 Onpegensiem nosnHyto Mmaccy oboga MaxoBuka
Gpax = (L1 + 1,4) - Gyxr, (65)
roe:

G4 — hakTnyeckyto maccy oboaa maxosuka [chopmyna 64].

7.5.10 MNpoBepsieM NPOYHOCTbL MaxoBMKa MO OKPY>KHOM CKOPOCTU

VDW=H-DDE-R§, (66)
rge:

T —Jucno v pasHoe 3,14

D . — npnameTtp oboaa maxoBsuka [popmyna 62];

1 — Y4acToTa BpaLleHNsa KoreH4yaToro Bana;

[aHHble npuBeaeHsl B Tabn. 2

Vokp=20:40 m/c anga vyryHa

Vokp=100:150 m/c gns ctanu

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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NMPUNOXXEHME Ne1
®opma F-8.5-0.3.04
depepanbHOE ar€HTCTBO MO PHIOOTIOBCTBY

BI'rAP® ®T'BOY BO «KI'TY»
Kanununrpaackuii Mopckoii pbI00NPOMBIIIIEHHBIH KOJIeIK

JonyiieH k 3amure

3aBeqyonIiM OTAeIICHIEM

JOJDKHOCTB PYKOBOIAUTEIIA yqeGHoro roapa3ACICHus

IOoANHMCh, JaTa HWHULHAJIBI, qDBMPUII/ISI

MK 01.01 OcHOBBI 3KCIITyaTaIiuu, TEXHUYECKOT0 00CTYKMBAaHUSI 1 PEMOHTA
CYJIOBOTO SHEPTreTUYECKOT0 000PYJ0BaAHUS

HaMMEHOBaHHE MPO(YECCHOHATEHOTO MOMY IS

KYPCOBASA PABOTA
KOHTpOJIb OCHOBHBIX MapamMeTpoB pabOYero NHUKia

TemMa paboTHI

CyaA0BOI'O ABUTATCIIAI BHYTPCHHCI'O CTOPAHUS

TlogcHuTenpHas 3ammucKa

KMPK 26.02.05

0003HaUYEeHHE JAOKYMCHTa

Pazpaboran oGyuatomuiics

mudp y4eOHON TPYIITBI
TIOJINTNCh, /1aTa WHHIUAIIBL, (aMUIHs
PykoBonurens
TIO/INUCh, 1aTa HMHHLUAIBI, haMUIIHs
HopMmokoHTpoiib
TIOJINUCh, 1aTa WHHLIUAJIBL, (aMUIHs

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx



KMPK BIrAP® ®I'60Y BO «KI'MY»
MO - 26 02 05-MK.01.01KP M 01 | C55/79

®denepanbHOE areHTCTBO 110 PEIOOJIOBCTBY
BI'AP® ®T'BOY BO «KI'TY»
Kamumnaunrpaackuii Mopckoii peI00NPOMBIIIJICHHBIH KOJLIeIK

YTBEPXJAIO

3aBeAyrolui OTAeIEHUEM

JOJDKHOCTB PYKOBOAUTEIIA yqe6H0ro noapa3eIeHus

IoAIMrCh, JaTa HWHHUIHAJIbI, (baMl/lJll/lﬂ

3AJAHUE HA KYPCOBVYIO PABOTY

3ananuena
KypcoBas paboTa
10
HaNMEHOBaHHE PO(ECCHOHAIBHOTO MOIYJISt
BBIIIYCKHUKA Kypca y4eOHOM TPYIIIBI

mrdp y4eOHOl rpymnmsl
CIIELUATIBHOCTH 26.02.05. «oKcmIyaTaus CyA0BBIX YJHEPreTHIECKUX YCTAaHOBOK)

KOJI, HAHMCHOBAHHUEC CIICHHAAIbHOCTH

(baMI/[J'II/IH, HMs, OTYECTBO BBIITYCKHHUKA
Tewma:

HcxonHble TaHHBIE:

Coneprxanne paboThI

BUJ NOKYMEHTA: IIOSICHUTEIIbHAS 3alIUCKa, I‘paCI)I/I‘{eCKI/Ie, TEXHOJIOTUIECKUE NTOKYMEHTBI, OTYET U JP.

I[NOSACHUTEJIbBHAA 3AITMCKA

TuTynpHBINA IUCT

3amanne

3arnaBHBIN JIUCT (TPU HEOOXOIMMOCTH U €T0 POJIOIKEHNUE)

Beenenne

12¢
1

Ha3BaHME pa3fesia TCOPUTHYECKON JacTh

11

Ha3BaHUE TOpa3aena

1.2

13

14

15

1.6

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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Ha3BaHME pa3jielia IPaKTHYECKOH YacTH

CopnepxaHue paszena (Ha3BaHUE MOIpa3aena)

udpp
OKulIK

[Moka3zarenu OIEHKH pe3yIibTaTa
(cnocoben...,comos..., u m.o.)

I'paduueckue TOKYMEHTHI:

3akiroueHne

Pexomenyemast nuteparypa
1

2

3

H3meHeHus mo 3aJaHHUIO

JlaTa BeIjauu 3adaHUs

Cpok oxoHYaHHs pabOTHI

PyxoBonutens paboTsl

3az1aH1/Ie PAaCCMOTPECHO Ha 3aCCIaHUN

TIOTITACH WHUIHAJIBI, q)aMI/U'II/Iﬂ

HaMMCHOBaHHUEC Meroanqecrcoﬁ KOMHCCHUHN

HpOTOKOJ’I 3accaaHus oT

HpGHCCHaTCHL MeTO,HI/I‘IGCKOﬁ KOMHCCHUH /
PYKOBOAUTEIIb yqeGHoro noapasaACiCHUs

Brimyckuaux

20 r Ne
IIOAIINCH WHHUIUAJIbI, q)aMHJ'II/IH
IIOOIINCH WHHUIHAJbI, (baMPIIII/IH

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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OBPA3EL 3AIIOJIHEHN A

®opma F-8.5-01.12

Denepaisnoe areHTeTEo No PHdONoBCTRY
BIAP® ®I'BOY BO «KI'TY»
Kaanuuurpagexnii Mopekoii ppbonpomsimaennstii Kot
YTBEPKIAIO

3aseayionmii oTaccHHeM

HannCHOBANNE )‘Iﬂl_\lltll'(l OUACNCHRA

A. IL Crpaduaon

RSN, @lul.l na

3AJAHUE HA KYPCOBYIO PABOTY

no  MJK 01.01 OchoBel DKCIUIVATANHH TEXHUYCCKOro o0CaykuBaHus H pemota COY

pod HOFO MOYAN
ofyualomerocs I kypea yuebHoi rpynmer 17-CM-13
Wiy yuednon rpynsg
CIIeHANBHOCTH 26.02.05 «Ixcniyaraius CyA0BLIX IHEPreTHYECKHX YCTAHOBOK)
xaoa, 1500TH

I"nansimes BanenTun Buaaum HPOBHY
GUMIUTIN, MR, OTHECTRO

Tema:  KonTpons OCHOBHEIX NapaMeTpoB paboucro UHKIa CYA0BOTO JIBUIATENs
BHYTPCHHCIO CrOpaHus

Hexonmnle pannsie: Jleurarens 8UH 20/26. Ne = 883 kBT, n = 16,67 ob/c. z = 8.
mapka Tonnusa JI, C=87%, 11=12,4%. S=04 %, 0=0.2%

Conepaarne paboThl MOACHHTE/IbHAS 3AMHCKA
B A0SYMCHTE. DONCHMTCILIRE TImCKn, MIM“*. TEXHRAIONHCCKHE JOKYMENTIL, OTYET B JIp

TTOACHUTEJIbHAS 3ATTMCKA
TrTYALHbIH IHCT
3ananne
3arnasubiit 1THCT (MPH HEOOXOIMMOCTH M €10 IIPOAOIIKEeHHE)
Beeaenue
_1. Cynonas jin3enbHas yCTaHOBKA CvaHa

1.1 Hasnayenue n obi1acTs npuMeHeHrs JABHraTens

1.2 OCHOBHBIC TCXHHUCCKHE XapaKTePHCTHKH

1.3 Onucanme asyHrarens

1.4 Texunueckoe obcayxusanue i sxcnayarauns JABC

1.5 BuiGop HCXOJIHBIX IdHHBIX jUis pacyeTa paboyero 1HKIa

2 Tensosoi pacuer pabouero uukna JIBC

Cozepikanue paziena OLIE?III,K Tlokasarens OneHKH pelynkTara

2.1 Pacuer napaMerpoB nanonHesus paboyero | I1K 1.1- [MornMaTh CYNHOCTD H CONHATLIYIO
[HIHHpa 1.2 FHAYUMOCTE CROEH Desyrolueii npodeccun,

2.2 Pacuér napameTpoR NpoLecea cxaTus OK.1- NPOARIIATL K HEll yCTOHUHBLI HHTEpEC.

2.3 OnpezaesieM KOIMYECTRO MoJeH BO3IyXa. OK.5 Oprann3oBars CODCTBEHHYIO
HEOOXOANMOrQ Juis CropaHHs omnoro | [IK 1.1- | aesTensHoCTs, BHIOHPATE THNOBLIE METO B!
KHJIOTpaMMa TOMJIHEA 1.2 H Cnocobbl BRmoIHEeHHs npod. 3a1au,

2.4 Pac4éT 1apaMeTpos Npouecca Cropants OK.1- OLEHHBATH HX HPPEKTHBHOCTE H KAYECTBO,

2.5 Pacuer napameTpos npoiecca paciuHpenHs OK.5

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Tposomaenne rabami

il

LD

2.6 OCHOBHEIC MHANKATOPHEIC W WPPeKTHEHKIE
MOKNIATE/N UHEIR

2.7 Pacqa@r OCHOBHMX PRIMEPON IIMIPa

2.8 TlocTpocHHT HHIRKATOPHOR JIHATPAMMES

‘ -;"—.
| ==

s = = <4 2
TTpanHMaTs peaesns 1 CTaAApTIRX | He
CTAHBAPTHHIX CHTYAIMAX H HCCTH 32 HIX
OTBETCTBEHHOCTS.

——— o e

3 [nnaMuuecknit pacyer

-l

. Ly -, i - e -
; o R s ey )
e ' patress
. s " 13 )
e . OO0 ) v s dliss

3.1 TocTpoeHne JIMErpasMsl CHIT HHCPLHHA 10
serouy Tome

3.2 TlocTpoetiHe JISAIPanM ARIKYIIHXCH CHA

3.3 TocTpocHne JIHArpaMMsl KACATEILHON
CHJIL QUIHOTO [T

3.4 TocTpoesie JEArPaMME CYMMEPHRX
KOCATCABHBIX CHT

3.5 Pacaer Maxonnka

15

OeymecTBIATH TOHCK W HCOOIRS0RMMIE
wudopmanii, Heobxomsmol g
aipdexTnsoro BuImoIHeHRS Tpod. 3axay,
Ipod, # AUHON0 patr Iy
Henonezoears nHGOPMALHOHHO-
KOMMYHHKAIHOHHBE TEXHOMOIHE B Tpod.
JCKTCALHOCTH

I'padmyeckse TOKYMERTH

Jakmouenne

PexoMeniyeman nurepaTypa

1. Muxvoc A A, Hepnnaesan HT, Hepessos C I Cydoewe daucamenu suympenneso ccopanus. Yuebnux 0in
Mopexadneex yusvung. Hao, 3-3, nepepabomamoe, donoernoe.-CITG :Cydocmpoesue, 2006.-653¢

2. Kynpusnon B.O. Teopus cysonsx asurareacii puyvrpesnero cropanng.-M.: Tpaacoopr, 2005.-397¢

3. Ozeiqunos b H. Texwyveckan sweniyamayus ouzeaen cydoe ghuoma puibnol RposMsiaIennocmi. -

M. :Aeponposuzdam, 2005.-71 ¢

6. e, Copasosuni/llon pea. Baswrediara B.A., Meanycnaxo HH.. Komueposa JLK.--

CI6. :Manmnocrpoenne, 2005,-417¢,

7. Capasosius Cy008020 MEXanuxa no mensomexnuxe/Hloo peo. Tumoweyxoe AIL-CIT6.: Cyoocmpoene,

2006.-813¢.

9. Tanamap /L b. Cyoovese ahmvu.”ﬁb;wl pabovero npoyecca -CTIG. : Mopexoi mpancnopm, 2012 -641
=

HasCHCHHA 110 121310

He npeayemorpeinsl

Jlara puUsay HAAHKS 12.09.19 Cpox oxonyauus pabore 20.12.19

Pyxosoasrens padore: - 7 /4 I". K. Jlubepuc
e M, Qe s

3ananne paccaoIpeno 1 IHKIOBOHE KOMBCCHI

CyBOMEXAHNYECKHX AHCIHILIHH

AL o

IIporoxon Ne

L2 Y

Ilpencenarein HHKI080H KOMHCCHH

Kypcanr

Hnmssans, deasn i

B. B. MNaguuues
Moo, diascins

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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110 IPO(heCCHOHATIBHOMY MOIYITIO

denepanbHOE areHTCTBO 110 PEIOOTIOBCTBY
BI'AP® OTBOY BO «KI'TY»

Kanununrpaackuii Mopckoii pbI00NPOMBIIIEHHBIH KOJLIeIK

TIO3TAITHOI'O BBIIIOJITHCHUA

YTBEPXJIAIO

®opma F-8.5-01.13

JIOJDKHOCTD PYKOBOJMTENS Y4eOHOT0 MOapa3ieeHus

MOAIUCH, aTa

I'padux

BHJI BBIIIOJIHEHUS Pa0OThI (KypcoBasi, AUIIIOMHAS )

WHHULHUAJIBI, (I)aMl/IJ'll/lﬂ

paboTsl

HaUMCHOBAaHHC npodpeccnox—lanLHoro MOIyJisd

CIICHHUAJIBHOCTH

(amuus, UMs1, OTYECTBO 00YJAIOIIETrOCs

Kypc yueOHas Tpynmna

KOZ

mudp rpynst

DTanel
paboTsI

[ocnenoBaTesIbHOCTD BBIIOJIHEHUS paboThl | [IpuMepHbIit Cpok OTMeTKa pyKOBOAUTENS

MOSICHUTEIIbHAS
3anucka (paszaensl 1
IOJIPa3/IeIbl)

JIOKYMEHTBI BEITTOJTHSIEMOTO
stamna B %

rpaduueckue 00beM BBITIOTHEHUS 0 BBINIOJIHEHUH PaOOTHI

OO |INO U (W|N|F-

[y
o

(BN
[E=Y

[y
N

[y
w

[y
N

=
(¢;]

=
o]

[N
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=
(o]

=
©

N
o

N
iy

N
N

Hmoeo

szaqa PYKOBOAUTEIITO pa6OTI)I Ha MMPOBEPKY U COCTABJICHUC OT3bIBa

PykoBomuTens paboThI

Jara

MOIITUCH

HWHHULOHUAIIBI, ('baMI/IJ'II/ISI

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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OBPA3EI] 3AITIOJIHEHUA

@opma F-8.5-01.13

DesepalibHOe AreHTCTBO 110 PLIOOIORCTRY
BI'AP® ®I'BOY BO «KI'TV»
Kaanunurpancekuii Mopekoii peifonpoMsinuieH bl Koiems

s VTBEPAJIAKD

3aBeayioumii oT/eIeHHEM
JHLEEHOCTS PANOBOINTCAR )‘(l.‘ﬁ”('l O fOapasaencHim

2

A. T Crpadmnos

A, ’t’lllu”,‘llll

I'padpux

HOATANHOrO BLITIOTHEHHSA

10 11pOGECCHOHANLHOMY MOYITIO MJIK 01.01

FHRIEMC IO I llﬂlﬁﬁk’llmﬂt‘u“” D Moayas

OCHOBBI IKCNAYATALUNH, TEXHHUCCKOro 0dcayxuBalus 1 peMonta COV
["naaeimes Banentun Bnajgumuposuy

asaHa, WMR, 0THECTRO OO HIOUILTOCH

cnenuanisiocts  26.02.05 Kype 3 yuebnas rpymia  17-CM-13
Kot W rpynms
5 ﬂl;:enmmmocrb RETOTHSHHA PaGoTi l'lpu;:\:uﬁ p Obiena pysoRoRTER
Aisl CHUTC/TRHAN 3 o pox
padoTm JANMCKa (pasaenst 1 r;:"":e?ﬂ':e BHINOIHACMOTD BHMONHEHHE | wnom:‘eum;mkypcoaom
noapaszent) o amana 8 % = :
| Bwodaua sadanun, 18.09.20192. | For e r vt £Le
anbiop ReodxeAuvor %
aumepamypu, snbop
HA oas pacwéma JABC 10,0 B
2 Tenvowon pacwém 02.10.20192. Vésrpe poeiitd
patowezo yuKia B i
OGUSARIENR 22,0 o
3 | Aunasuveckuic paceém 11.10.2019:. f}/ft’/f/fé{/_f .é '?:-"
. 17,0 -
. 1.0
. 30
. 2.0
Pabovuit wepmén: 23.10.2019:. | Lowmfirerad S
demani 4.0
Ocpoparenue 113 7.0 8112019 | Zpwr oo r v F7
Sanguma Ki1 15.0 26.10.2019:. |Geger prmes—F P
S —
Hmoco e

Cnaya pykoBoAMTEH0 paboThl HA POBEPKY M COCTABICHHE

0T3bIBA A et 4
— Jna
< - -
Pykosoantens pabors o )-/ I". K. JIubepuc
I WHI, rastaimg

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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denepanbHOE areHTCTBO 110 PEIOOTIOBCTBY
BI'AP® ®TBOY BO «KI'TY»
Kannnunrpaackuii Mopckoi peI0ONPOMBINIJICHHBIH KOJLIeIK

O13bIB
PYKOBOJUTENS O KAYeCTBE KYPCOBOM pabOThI 00yUaroIerocs

(amuus, UMs1, OTYECTBO 00YHAIOIIEroCs

CIICHUAJIbHOCTH
KOJI, HAUMEHOBAHHE CIIELHAIBHOCTH

10 po(eCCUOHATTEHOMY MOJTYJTIO
HauMCHOBAHHC HpO(l)eCCI/IOHaJ'ILHOFO MoayJida

HaumeHnoBaHue TeMbl KypcOBOM pabOThI

OreHka KypcoBoi paboTHI

PyxoBoauTens KypcoBoit paboTsl
O Ch WHUIHAJIBI, q)aMPU'[HS{

1. OT3BIB Ha KypCOBYIO pabOTy OJIKEH COACPKATh:
— 3aKIouYeHre 00 ypOBHE MOATOTOBKH 00YJAIOMIETOCS IO KPUTEPHUSIM COJEPIKaHUSI, TPAMOTHOCTH O(POPMIICHHUS
pa3nenoB TOSICHATENFHOW 3amucKé (BBeAEHUS, TpeOOBaHMH K CTPYKTYpPHO-COIEPIKATENBHOW IIEIOCTHOCTH

paboThI, TECOPETUIECKOH U IPAKTUIECKON YacTeH, 3aKIIF0UEeHHUs) U TpapUIECKUX TOKYMEHTOB;
— CBHJETEIBCTBA OCBOCHHBIX ITOKA3aTeIeH OIEHKH pe3yibTaTa OOMmHUX M MPOo(eCCHOHATBHBIX KOMIETEHITNH y

oOyugaromierocs (1o CoepKaHUI0 KypcoBoil pabOTHI (IPOEKTa) B COOTBETCTBHU C 33aJJaHHEM );

— 0 camMoopraHu3anuu ooydaromerocs (codmoaenne rpaduka BEITOTHEHHUS PaOOTHI).

2. Ouenka paboThI YCTaHABIMBAETCS TI0 MATHOATLHOM CHCTEME.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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OBPA3EI] 3AITIOJIHEHUA

Dopwma F-7.5-01.10

MeaepaibHoe BreHTCTRO N0 PRBOIOBCTBY
BEIAP® ©I'BOY BO «KI'TVn
Kamuunrpasesnii mopexoil puifonpoMuiutiennsiii wonteas

Or3bis
PYKORBOJIMTEIIA O KQYECTBC KYPCoBoit paboThl odyHaloicrocs
[najwiuesa Banentina Biaaumuposnua

SAMILIN, MUK, OTHECTHIO

CNeHaIbHOCTH ~26.02.05 DkcnnyaTauus Cy10BbIX IHEPreTHYECKHX YCTAHOBOK

KOJL, FHIEMCHORIHIS CIELATLHOCUTH
MJIK 01.01 OcHoBei 3KCIUIYaTalMK, TEXHHYECKOTO 00CTYKHBAHHA H PEMOHTA CYA0BOTO
IHEPreTHYECKOro 0bopy0BaHKA

HEIEHONIINE TNCTUTLIINHR (DPOGETTCHOMLIMICTO MOLY.Tx)

HaumenoBauue Tembl KypcoBoil paboTsl KoHTponb OCHOBHBIX NapaMeTpos pabouero
UMKJIA CYZOBOro JBHraTesis BHYTPEHHEro CropaHus

Kypcosas pabora Ha yka3aHHYIO TeMY BbIIIO/IHEHA B MTOJTHOM 06BEME H COOTBETCTBYET
TpeGopanuam no oopMACHHIO TEXHHYECKOH JOKYMEHTALMN H PEKOMEHIAlHH MEeTOaHYec-
-Kux nocobuii pazpaboranneix MeToAnueckuM otaenom Kanunuurpaackoro Mopckoro
Puibonpowmsiumentsoro Komemxka. [Noscuutensras 3amucka COCTOMT M3 35 AHCTOB MAlLIHHHO-
~IIHCHOT'O TEKCTa, rpadMyeckas yacTh NPEACTARICHHA B BH/IE IMArpaMMb! TEMJIOBOIO M JIMHA-
-MHYECKOro pacyeTos.

Kypcosas pabora npejcTasneHa 1o BHINOJHEHHIO 33/1aHHA HCXOAS W3 COJePKAHUS
MJIK 01.01
— «KoHTponb OCHOBHBIX NapaMeTpos paboyero uukia cyaosoro JIBCy», npodeccuoHanbHOro
mojyns, OCHOBBI IKCILIYATALMKM TeXHUYECKOTO OBCIYKHBAHNS M PEMOHTA CYI0BOTO
3HEpreTHYeckoro obopyaosanus u ocsoenns npodeccHonanbubix (ILK. 1.1, I1.K.1.2, T1.K.1.3)
1 obwmx (OK.1, OK.2, OK.3, OK.5) koMneTeHIHi.

CeueTenbCTBO OCBOSHHBIX NOKa3aTelieli OLeHKH pe3ynbTaTa 06umX U npodeccHo-
-HaJIbHBIX KOMMETeHIMH Y 00y4aouierocs rno coiepkaHuio KYpcoBoi paboThl B COOTBETCTBHH
C 3aJlaH|eM N0 3aJaHHbIM NpodecCHOHATBHBIM KOMITETEHIUAM MOYIIS,

B Besenuu TouHo onpeneneHa npobuemMa u TeMa KypcoBoii paboTel M eé npakTHYeckas
3HAYHMOCTD, LIE/TH H 33/18491 KOPPEKTHOE MCIO/Ib30BaHKe, 4To cooTBeTcTBYeT OK. 1.

CrpykTypHO-cofepikaTte/ibHas 1eIOCTHOCTb, LETIH H 3aJiaHie paboThi COOTBETCTBYET
TEME 3a1aHns. .

| CyjoBas au3enbHas YCTAHOBKA CY/IHA.
1.1 Hazuauenue u obnacts NpHMEHEHHS JIBHIATEN.
1.2 OcHOBHBIE TEXHWYECKHE XapaKTePHCTHKH
1.3 Onucanue auraress
1.4 Texuuueckoe obcnyxuBanue u akcruiyarauuu JIBC
1.5 Beibop MCXOAHBIX JAHHBIX A PelleHHs
IMpakTHyeckas yacTh paboThi:
BrinonHena ¢ onopoit Ha TeopeTHYecKHe 3HAHHA, MONYYeHHBIE BO BpeMs y4eObl, YeTKO

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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OBPA3EI]
Conepxanue
Beenenue
| CynoBast AM3ENbHAS YCTAHOBKA CYHA. . cuuverirarrnanrnrnrarrnenenraenns 2
1.1 Hasnauenue 1 obnacth NPUMEHEHNS ABHTATENA . uuereirainnnnannn. 2
1.2 OCHOBHBIE TEXHHYECKHE XAPAKTCPHCTHRH. .. evveneneraanrnanasss 2
1.3 OMHCAHHE ABHTATEM . cuvennrnrenrnrarensnss NS PG P e 3
1.4 Texunueckoe obenyxusanne W akenayarauda [IBC................. 6
1.5 Buibop HCXOIHBIX JAHHBIX JUIA pacuera pabovero UHKA. ........... 10
2 Tennosoi pacuer pabouero UMKIa ABHraTens. . .. .. RS 11
2.1 Pacyer napaMeTpoB HaNOMHEHHA pabo4ero UMIHHAPA. ... ...uveee.n. 11
2.2 Pacu€r napaMeTpoB MPOLECCa CHATHH . - . ovvvvernrarararrnrnsnes 12
2.3 OnpenenseM KONMYECTBO MO/EIT BO3/AYXa, HCODXOAMMOIO s 13
CrOpaHHs OAHOTO KHIOTPAMMA TOTUTHBRA, «. e \vvuennrarrerrnrnrasensiesanns ;
2.4 PacuET napaMeTpoOB NPOLECCA CROPAHMS. ... vevrniainrirararanasss 14
2.5 Pacuer napaMeTpoR MPOLEcca PACHIHPEHHA . . ...vurirerirrrnenesntans 16
2.6 OcHOBHBIC HHAMKATOPHbIE ¥ AQdEKTHBHEIE MOKAZATENH (IMKA. ... 18
2.7 Pacy&T OCHOBHBIX PA3MEPOB LIMIMHIPA. 1 1vvueairininiaritarnrnennnnnns 20
2.8 [NocTpoeHe HHAHKATOPHOM JAHATPAMMBI. .. vuvvurerarararserraraeinss 22
3. T naNMANECIIIE PABUON . . ¢ o e psam s mmorsanmsns s nmegps s Laswss S REE 25
3.1 MocTpoenie aAnarpaMMbl CHJI HHepUHH 110 MeToay Tonne.......... 25
3.2 TocTpoenne qHarpaMm JIBHRYIIHXCH CHI..vvvevsvannn.. VoS N ees 26

3.3 lNocTpoeHue AMarpaMMbl KacaTeIbHOM CHILI OAHOTO IHIHHIPA. .. 27

3.4 lNocTpoeHne qHarpaMMbl CYMMapPHBIX KACATCNBHBIX CHL............ 29
3.5 PACHOT MARORMIKA, .o vruivsiibonssssssnssinsresisneravansannsanees 30
4. 3aKMIOMEHHE ... vuveens R e A S Y R s 33
5. CrHCOK NHTEPaTYpPhl......... SR P R AP ROy i 34
KMPK.26 02 05.055113
g Tliscr o 10KyM I;%o; Jlurn
Pmpad. )/ sadwies 8.8 4 Kowtpont 0CHoBHMX napameTpos l”mcm J 'Ihiclok
pon. Y iuidepmec i K -’% /7L paBouero UMKAA CYA0BOIO ABNIATEAR ] ! 33
-~ BHYTPEHHETD CTOPAHHR
= 8YH 2026
L . = TOSCHUTEARHAR IENNCKD 17-CM-13
Y. Cogpragheexos A T8 saad

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx



MO - 26 02 05-MK.01.01KP

KMPK BFAP® ®I'60Y BO «KI'TY»

MM 01

| C.64/79

M3m.

Komyu.

Jluct

Nojl0K.

ITosn.

KMPK-26-02-05 023.000I13

JIuer

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU 0 opuauHany, xpaHswemycs 6 1C: Konnedx




| C.65/79
MPUNOXEHVE 2

0oThbI

v

MM 01

A YacTun KypcoBoW pa

KMPK EFAP® ®Ir'60Y BO «KI'TY»

[Mpumep oopmneHus rpadpudecko
N pac4eTHO-MOSACHUTENbHOWN 3anucKn

MO — 26 02 05-MK.01.01KP

[ i
L S0-w +— . '
{1 's 33 £ Winye 2 el o o g
LAl L? LI Lt LA JA 8 A A B0 W T
'
o W Ya Uy 028k AWl PRI LN GI0N

D Dd00) BORADANG

|

: WD 20N T A s o " 2 R 0 e _.
| =y |89 wny - > <

,  — | i _

|

{

bt .,_N@;@w IES—008—0iE- 055 0I5 08y 0S% 92% 06} 09% ~DEE.

e ———y—TT I A e e o

0L e — 03 L8 o5 Oor b6 am\.jn
Xouw) ¥ | )

Wl N
JEORENAN DI0NGO BEP NIEDIE IRAINIWEION DWINDA2DAY

g

————e e et

nhinall Xmnhxngg owwodzonlf

Nnhdann ¥n2 X000y

g =2"ays W
Se:&..&%
SORSOUWONNEH ¥OXIhNWad03] 7 7

- e

-

LokymeHnm ynpaensiemcsi npogpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx



MO — 26 02 05-MK.01.01KP

KMPK EFAP® ®Ir'60Y BO «KI'TY»

MM 01 | C.66/79

TonepesEsIA paspe: JEETATETIR.

prcNe 1

Ty

KMPK-26-02-05 023.000I13

Tiow [Rea ] Tact

NAvk

s

BT

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuU 0 opuauHany, xpaHswemycs 6 1C: Konnedx




KMPK EFAP® ®Ir'60Y BO «KI'TY»

MO — 26 02 05-M[K.01.01KP M 01 [C.67/79

NMPUNOXEHME Ne3

HAOAYB YETBIPEXTAKTHbLIX AU3ENEN

Hapaysom™ waswisaior cnocob NOBLIWEHUA MOLYHOCTU AM3ENA, OCHOBAHHLIN Ha
nofade B paboumit uyunuHap BO3AYXa nog pasneHueM Bbilue atMmociepHoro, u
COOTBETCTBYIOWUM yBenuyeHueM LIMKNOBOR Noaaym Tonnuea.

I'MH Bnepebie Gbin npumeHed B “eTbipexTakTHbIX Au3enax. lepswiit cynosoi
YETbIpeXTaKTHLIN Ausens ¢ MMH Buin ycraHoBneH Ha cyaHo B 1928 rogy. Oawako ans
Nepesoaa YeTbipexTakTHbiX Ausened Ha [TH nokasanocs HeaOCTATOUHBIM YCTaHOBUTL Ha
Av3ens TypBoKOMNPEeccop u COeauHUTSL ero TpyBonNpoBoaOM ¢ pecusepoM HaaQyBOYHOrO
BO3ayxa W BbINyCKHbIM KONnektopom. Paboune npoueccs! Npu COBMECTHOI pabore
Auzens ¢ Typbokomnpeccopomsbiasany HEOBXOAUMOCTb U3MEHEHUH B Tonnueonoaaye, s
KOHCTPYKUMSX BbINYCKHbIX KNAanaHos, BbINYCKHbIX TpyBonposoaos W Aetanenl|Nr,
NO3TOMY HeTbIPEXTaKTHbIA Au3ent ¢ MMH umeeT ocobeHHOCTH, KOTOPLIE OTAMYAIOT ero oT
Ausens 6e3 vapayea.

lNepsasn ocoberrHocms ceA3ana ¢ ysBenuueHnem npw Hapayse pacxofa sBosgyxa u
fA30B 4Yepes BNYCKHbie W BbiNyCkHble Knanawel. [Ina obecneuyexus 3Toro npu
HAannyse yBenu4uuBaloT yrnbl OnNepexeHue OTKPLITUA W  3anasgbiBaHus  3aKpbITUS
KnanaHos, ycTaHaBNMBAKT B KPbILUKE UMNUHAPa 4 KnanaHa (2 BnycKkHbIX 1 2 BbIMYCKHBIX).

Bmopan ocobenHocme 3akniovaeTcA B CyLECTBOBaHWM nepenaga mexay
A3BNEHWEM HanayBOUHOrO BO3Ayxa W paeneHwe rasa nepep TypBumoi. Bnarogaps
nepenagy Aasnexus B NEpUoA NepekpsITA KnanaHos obecneunsaeTcs Npoayeka kamepb
CropaHus, B pesynbrare 4ero ymeHblwaeTtcs KoahPUUMEHT OCTATONHLIX fa3os Ao
3HaueHui Yr= 0,01 - 0,02. 31o cnocobeTyeT NOBLILLEHWIO K03 PULUMEHTA HANONHEHUA W
koathduumeHTa n3bbiTka BO3AyXa, yNyyLWEHNIO Ka4yecTea CrOPaHUA TOMNMBA W CHKEHWIO
TENNOHANPAKEHHOCTH ABUraTens.

Tpembsn 0COBEHHOCME 3aKNIOYAETCH B BOHUKHOBEHUM HeobxogumocTu nogsoaa
rasos K TypbuHe yepes pasgensHsie BbiNycKHble Tpybonposoaw!.

Mo BenuynHe naBneHus Bo3gyxa HagayB AensT:
1. Huskmin Hagaye (ymepenHsil)  Px=0,13 - 0,15 mMa.

2. Cpeanuit Hapays Px=0,15-0,18 mMNa.
3. NosbileHHbI Hanays Px=0,18 - 0,22 mla.
4.Boicokuit Hagays Pk>0,22 mNa.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Cneayer oTmMeTuTs, YTO B COBPEMEHHBIX BLICOKOODOPOTHLIX Asurarensax Gupm

«MAK», «Wartsila», «MAN B&W» Aasnenne Hapggysa so3ayxa foxoaut Ao 0,45 mlfa.

b

Pitc. 63. CxeMbt rasorypOtlono Haiaysa Jsi-
raTe/eH: '

4 — NPHEAANKATSEAE cxeMa; 6 — ¢ Typbnoi
NOCTORRROTO J2BACHHY; ¢ — ¢ EMOyAbCHOM
Typdnaod.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Tabnauua
Air flow rate Engine Max. pressure Efficiency Weight
Engine Mode|' vV (mB/S) output ratio n (%) N=4,0 m (kg)
N=4,0 n=4,5 P (kW) 1 vmax
Wartsila | HPR3000 | 0,9-1,7 | 1,0-1,7 500-900 5,0 63 160
Hyundai
Wartsila | HPR4000 | 1,3-2,5 | 1,5-2,5 700-1300 5,0 64 226
SKL HPR5000 | 1,9-3,6 | 2,1-3,6 | 1000-1900 5,0 66 354
MAK HPR6000 | 2,7-5,2 | 2,9-5,2 1600-3000 5,0 68 550

B Tabauue npeacTaBneHbl 4BUraTeNN, Ha KOTOPbIe YCTaHaBINBAKOTCA AaHHbIE
Typbokomnpeccopsl.

Cxembl HapgayBa 4-x TakTHbIX [ABC

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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KMPK BFAP® ®IB0Y BO «KITY»
MM 01 | C.70/79

MO - 26 02 05-MK.01.01KP

B 3aBuMcMMOCTM OT TMna NpMBOAA HarHeTaTenen Bo3gyxa HagayB CyAOBbIX AM3enen
NPUHATO noApasfenaTb Ha MeXaHUYeCKU, rasoTypOUHHBIA M KOMOUHMPOBaHHbLIN.PuUC.
KoMNoHOBOYHbIE CXeMbl AN3ENbHbIX ABUraTenen ¢ Haaaysom

a — MexaHun4yeckmn Hagays; 6 — rasoBbli HagayB C UMMYNbCHOW TypOuHOW; B —
KOMOMHMPOBaAHHbLIN HagAdyB;, I — TrasoBbld HapgayB C  u3obapHom TypbuHoOW, o -—
ABYXCTyrneH4yaTbll KOMOWHMPOBaHHbLIA HagayB;, € — HagdyB C  MCMNOMb30OBaHWEM
noAnopLUHEBbIX NOMOCTEN.

I'T — rasoBas TypbuHa; K — Bo3aywHbin komnpeccop; BO — Bo3gyxooxnagutens; M -
MynbTunnukaTop; 9K — nogkadmBaromin anekTpokomnpeccop; B — 3abop Bosgyxa u3
aTMocdepbl; [ — BbIBPOC BbIXSIOMHbIX rAa30B.

B cxemax HagayBa C MexaHW4YecKon CBA3bI0 (PUC. a) KOMMpeccop MNpuMBOAMTCS B
AeNCTBMEe HenocpenCcTBEHHO OT KOeH4yaToro Bana ABuratensd 4depes MyrnbTUNmKaTop.
OCHOBHbIM HEAOCTATKOM CXeMbl ABMASIETCH TO, YTO Ha NPUBOA KOMMNpeccopa 3aTtpaynBaeTca
oT 7 po 10% MoLWHOCTK, Nofy4eHHOM B paboumx uunuHgpax asuratens. Takas cxema
NPUMEHSIETCA B OU3ENAX C HU3KOW CTENEeHbio HagayBa, a Takke B OBYXTaAKTHbIX AU3ENsAX
6e3 Hagaysa.

Cxema HapaoyBa C rasoBoW CBs3bl0 (MMNynbCHas TypbuHa) (puc. ©). lMpoaykThbi
cropaHusi No KOPOTKMM naTpybkam HanpaBnsloTCA B WUMMYMbCHYKD [a30BYH TypOuHY.
HepoctaTtkOM MO CpaBHEHUIO C MEXaHMYECKOW CXEeMOW HagdyBa sIBNsieTcs yxXyAleHue
MyCKOBbIX KayeCTB Au3eNien, Tak Kak B HadalnbHbIi MOMEHT nycka amsensa TypbuHa He
paboTaer.

Cxema HapaoyBa C KOMOMHMpoBaHHOW cBA3bk (puc. B). TypboarperaT 4acTU4YHO
CHMMaeT MOLLHOCTb C KOfIeH4YaToro Bana ggurartensi, a YacTM4YHO — C Bana MMMybCHOWN
razoBon TypOuHbl. Ha MOLHOCTAX 6nmn3kux K HOMMHanNbLHOW , paboTta Typbokomnpeccopa
obecneynBaeTca TONbKO 3a CHET MOLLHOCTU, BbipabaTbiBaeMown ra3oBon TypbuHon. [laHHas
cxema obecneunBaeT XopoLume nyckoBble KadecTBa AN3ens.

Cxema c usobapHbiM Hagaysom (puc. r). OTpaboTaBwue rasbl U3 LUIUHOPOB
NoCTynalT B BbIMYCKHOW KOMMEKTOP, FAe BblpaBHMBAETCS MOSie CKOPOCTEN U AaBMEHUN.
Mpn paboTe Ha manbix Harpy3kax Typbokomnpeccop He obecneymBaeT Tpebyembln pacxoq
Bo3ayxa. Ha aTux pexumax OOononHMTENbHO BKNKOYaTCA B paboTy aneKkTponpuBOAdHbIE
Komnpeccopsbl, cneynanbHO YCTaHOBIEHHbIE Ha au3ere.

Cxema pgByxcTyneH4atoro KomOuHupoBaHHOro Hagaysa (puc. n4). [lpogykTbl
cropaHus oT UMNMHAPOB AM3Eens cHadana NocTynatT Ha UMNYMbCHYI ras3oByto TypOuHy, a

3aTeM B BbIXI1IOMNHOMN KONNEeKTop Aunsend, rge nponcxoouT BbipaBHMBaAHWE OaBr1ieHNA ra30B.

LokymeHm ynpasnsemcs npoepaMmHbiMu cpedcmeamu 1C: Konnedx
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M3 BbIXNOMNHOrO KONMekTopa MpPOAYKTbl CropaHWsa MNOCTYnakT Ha nonatku mnsobapHomn
ra3oBou TypObuHbl. Takme cxembl UCNOMb3YHOT NPW BbICOKOW CTENEHN HaaayBa.

Cxema HaggyBa C MCNONb30BaHMEM MNOAMNOPLUHEBLIX nofiocten (puc. a). B
ManoobOpOTHbLIX AM3EensX B KayecTBe MPUMBOAHOINO KOMMpPeccopa Hepeako WCMonb3ykT

noanopLuHeBbl€ NOJIOCTU UNITMHAPOB, rAe AOMNMOJIHUTESNIbHO CKUMaeTCA
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TEMbI 3A,E|,AHI/II7I HA KYPCOBYHKO PABOTY
BapwuaHT Ne1
Homep Mapka agBurarens AdpekTBHAA | YacToTa Mapka MpumeyaHusa
BapuaHTa MOLLHOCTb BpaLleHus TOnnMBa
kBT nct
001, 51 6KPH 74/160 7800 2 M CocrtaB Tonnmea
002, 52 64H 40/48 2647 8,67 aT aT
6ZL 40/48 C=87,3% 0=0,6%
H=11,5% S=0,6%
003, 53 80H 48/72 2850 3,57 M M
82D 48/72 C=86,8% 0=0,7%
H=12,3% S=0,2%
004, 54 84PH 30/38 1672 11,5 n N
C=87% 0=0,4%
H=12,4% S=0,2%
005, 55 84H20/26 883 16,67 J1
8VvD 20/26 AL-2
006, 56 6KPH 62/140 4780 2,3 aMm
662-VTBF-140
007, 57 84YPH 32/48 971 7,13 J1
8NVD 48A-2U
008, 58 64H 26/34 880 12,5 n
009, 59 64PH 32/48 736 7,13 J1
6NVD 48A-2U
010, 60 64H 31,8/33 735 12,5 J1
011, 61 80P 30/50 735 5,83 n
012, 62 64PH 32/48 589 5,75 J1
6NVD 48A-2U
013, 63 64H 20/24 551 16,7 J1
6AL 20/24
014, 64 6P 30/50 515 5 J1
015, 65 84H 25/34 440 8,33 J1
016, 66 6KPH 70/120 3813 2,08 aM
017, 67 84H 32/48 397 4,58 J1
8NDV 48
018, 68 84PH 24/36 424 8,33 J1
8NDV 36
019, 69 64 23/30 330 16,7 J1
020, 70 6YH 24/36 228 6,25 n
6NVD 36A-1
021,71 84H 18/26 294 12,5 J1
8NVD 26A-2
022,72 64KPH 74/160 6620 1,92 oM
023, 73 64H 40/46 2362 8,67 aT
6PC 2-3 L400
024, 74 40P 30/50 294 5 J1
025, 75 64 23/30-1 243 12,5 J1
026, 76 64 25/34 220 8,33 n
027,77 64PH 18/26 287 16,67 n
6NVD 26A-3

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Homep Mapka gBurartens AddbekTnBHasa | YacTtoTa Mapka MpumeyvaHus
BapuaHTa MOLLHOCTb BpaLleHus TOonnuBa
KBT nc?

028, 78 64CIT 12/14 66 25,0 Jl

029, 79 80KPH 70/120 7060 2,25 M
K8z 70/120 D

030, 80 84H 40/46 3827 8,67 aT
8PC 2-5 L400

031, 81 64 9,5/13 33 25,0 Jl

032, 82 64CITH 15/18 173 25,0 Jl

033, 83 50KPH 50/110 2573 2,83 M

034, 84 64CITH 18/22 294 12,5

035, 85 64H 20/24 441 12,5 Jl
6AL 20/24

036, 86 60KPH 45/120 3970 2,83 aOMm

037, 87 64 9,5/11 44 30,0 Jl

038, 88 64CIT 18/26 147 12,5 Jl
6NVD 26-2

039, 89 64CITH 18/22 220 12,5 Jl

040, 90 84P 26/36 221 6 Jl
8NVD 36

041, 91 64CIT1 17,5/24 110 12,5 Jl
6NVD 24

042, 92 64H 12/14 85 25 Jl

043, 93 80P 43/61 1472 4,17 aT

044, 94 64H 30/38 1100 12,5 Jl

045, 95 64H 25/34 330 8,33 Jl

046, 96 44 10,5/13 294 25 Jl

047, 97 44CTI1 18/26 78 10 Jl
4NVD 26-2

048, 98 5T 56/100 1472 2,58 oM
5DP 56/100

049, 99 64CIT 18/22 110 12,5 Jl

050, 100 64H 25/40 302 7,83 Jl
C 256 ES

051, 101 64H 18/22 195 12,5 Jl

052, 102 64PH 32/48 551 6,25 J1

053, 103 6[KPH 74/160 5515 1,917 M

054, 104 44 8,5/11 17,5 25 Jl

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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BapunaHT Ne2
Homep Mapka pBurartens AdrpekTnBHAA | YacToTa Mapka MpumeyaHusn
BapuaHTa MOLLHOCTb BpaLlleHus Tonnuea
KBT nc?t
001,68 8OKPH 70/120 7060 2,25 aMm CocrtaB Tonnmea
K8Z 70/120 D
002,69 84H 40/46 3827 8,67 aT Ot
8PC 2-5 L400 C=87,3% 0=0,6%
H=11,5% S=0,6%
003,70 MAK 6 M34DF 3000 12 aTt M
C=86,8% 0=0,7%
H=12,3% S=0,2%
004,71 84PH 30/38 1672 115 N N
C=87% 0=0,4%
H=12,4% S=0,2%
005,72 84H20/26 883 16,67 J1
8VvD 20/26 AL-2
006,73 60KPH 62/140 4780 2,3 M
662-VTBF-140
007,74 84PH 32/48 971 7,13 J1
8NVD 48A-2U
008,75 MAK 8 M46DF 7200 8,34 aT
009,76 64PH 32/48 736 7,13 J1
6NVD 48A-2U
010,77 64H 31,8/33 735 12,5 J1
011,78 MAK 9 M34DF 4500 12 aT
012, 79 64PH 32/48 551 16.7 J1
6NVD 48A-2U
013, 80 MAK 6 M20C 1020 15 aTt
014, 81 6P 30/50 515 5 J1
015, 82 84H 25/34 440 8,33 N
016, 83 MAK 7 M46DF 6300 8,34 aTt
017, 84 84YH 32/48 397 4,58 J1
8NDV 48
018, 85 84PH 24/36 424 8,33 N
8NDV 36
019, 86 MAK 8 M20C 1360 15 aT
020, 87 64H 24/36 228 6,25 1
6NVD 36A-1
021, 88 84H 18/26 294 12,5 1
8NVD 26A-2
022, 89 MAK 6 M46DF 5400 8,34 aT
023, 90 64H 40/46 2362 8,67 aTt
6PC 2-3 L400
024,91 40P 30/50 294 5 1
025, 92 MAK 9 M20C 1530 15 aT
026, 93 MAK 9 M25E 3150 12,5 aT
027, 94 64PH 18/26 287 16,67 n
6NVD 26A-3

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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028, 95 MAK 6 M25C 1740 12 aT
029,96 60KPH 74/160 7800 2 oM
030,97 64H 40/48 2647 8,67 aT
6ZL 40/48
031, 98 MAK 8 M43C 7200 8,33 aT
032, 99 6UCIMH 15/18 173 25,0 n
033, 100 MAK 8 M32E 4400 10 aT
034, 101 6UCIMH 18/22 294 12,5 aT
035, 102 MAK 8 M25C 2320 12 aTt
036, 103 60KPH 45/120 3970 2,83 oM
037, 104 64 9,5/11 44 30,0 n
038, 105 64CH 18/26 147 12,5 n
6NVD 26-2
039, 106 6UCIMH 18/22 220 12,5 n
040, 107 MAK 9 M25C 2610 12 aT
041, 108 6UCH 17,5/24 110 12,5 n
6NVD 24
042, 109 MAK 6 M32C 2880 10 aT
043, 110 80P 43/61 1472 4,17 aT
044, 111 64H 30/38 1100 12,5 n
045, 112 64H 25/34 330 8,33 n
046, 113 MAK 8 M32C 3840 10 aT
047, 114 44Cn 18/26 78 10 n
4ANVD 26-2
048, 115 5T 56/100 1472 2,58 oM
5DP 56/100
049, 116 64UCH 18/22 110 12,5 n
050, 117 MAK 9 M32C 4320 10 aT
051, 118 64H 18/22 195 12,5 n
052, 119 MAK 7 M43C 6300 8,34 aT
053, 120 60KPH 74/160 5515 1,917 oM
054, 121 MAK 6 M32E 3300 10 aT
055,122 50KPH 50/110 2573 2,83 oM
056,123 MAK 9 M32E 4950 10 aT
057,124 80H 48/72 2850 3,57 oM
87D 48/72
058,125 MAK 8 M34DF 4000 12 aT
059,126 80P 30/50 735 5,83 n
060,127 MAK 6 M43C 5400 8,34 aT
061,128 64PH 32/48 551 6,25 n
062,129 64 9,5/13 33 25,0 n
063,130 MAK 9 M43C 8100 8,34 aT
064,131 60KPH 74/160 6620 1,92 oM
065,132 60KPH 70/120 3813 2,08 aMm
066,133 64H 26/34 880 12,5 n

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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KMPK BFAP® ®I'60Y BO «KI'TY»

MM 01 | C.76/79
BapuaHT Ne3
Homep Mapka gBuratens AddekTnBHAA YactoTa Mapka MpumevaHnsa
BapuaHTa MOLLHOCTb BpaLlleHus TonnuBa CocTaB Tonnuea
KBT nct
001, 61 862VTBF 140 5296 2,25 aOMm CocrtaB Tonnuea
80KPH 62/140
002, 62 84PH 32/48 971 7,13 Jl aT
8NVD 48A-2U C=86,3% 0=0,1%
H=13,3% S=0,3%
003, 63 80H 48/72 2850 3,57 M M
8ZD 48/72 C=87,5% 0=0,5%
H=11,5% S=0,5%
004, 64 84PH 30/38 1672 11,5 Jl Jl
C=87% 0=0,4%
H=12,4% S=0,2%
005, 65 84H20/26 883 16,67 Jl
8VvD 20/26 AL-2
006, 66 60KPH 62/140 4780 2,3 M
662-VTBF-140
007, 67 64H 40/48 2647 8,67 aT
6ZL 40/48
008, 58 MAC 6 M20C 1020 15 aT
009, 69 64PH 32/48 736 7,13 Jl
6NVD 48A-2U
010, 70 64H 31,8/33 735 12,5 Jl
011,71 8P 30/50 735 5,83 Jl
012,72 64PH 32/48 589 5,75 Jl
6NVD 48A-2U
013, 73 MAK 6 M25C 1740 12 ot
014, 74 K9Z 70/120 E 9261 2,25 M
90KPH 70/120 E
015, 75 6[KPH 74/160 7800 2 M
016, 76 60KPH 70/120 3813 2,08 M
017,77 84H 32/48 397 4,58 Jl
8NDV 48
018, 78 84PH 24/36 424 8,33 J1
8NDV 36
019, 79 MAK 6 M32C 2880 10 aT
020, 80 950 VTBF 110 3834 2,83 M
9[0KPH 50/110
021, 81 84H 18/26 294 12,5 Jl
8NVD 26A-2
022, 82 6[0KPH 74/160 6620 1,92 M
023, 83 64H 40/46 2362 8,67 ot
6PC 2-3 L400
024, 84 40P 30/50 294 10 Jl
025, 85 MAK 8 M20C 1360 12,5 ot
026, 86 MAK 8 M25C 2640 12,5 aT
027, 87 64PH 18/26 287 16,67 Jl
6NVD 26A-3

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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KMPK BFAP® ®I'60Y BO «KI'TY»

MM 01 | C.77/79
Homep Mapka gBuratens AddekTnBHAA YactoTa Mapka MpumevaHnsa
BapuaHTa MOLLHOCTb BpalleHus TOonnMBa CocTaB Tonnuea
KBT nc?

028, 88 8 84 VTBF 180 10176 1,91 M
8[0KPH 84/180

029, 89 80KPH 70/120 7060 2,25 aOMm
K8Z 70/120 D

030, 90 84H 40/46 3827 8,67 aT
8PC 2-5 L400

031,91 K9z 57/80 E 5292 3,75 M
9[0KPH 57/80

032, 92 K8z 70/120 C 5352 2,16 M
80KPH 70/120

033, 93 50KPH 50/110 2573 2,83 M

034, 94 64CITH 18/22 294 12,5 Jl

035, 95 Wartsila 20 6L20 1200 16,6 M

036, 96 60KPH 45/120 3970 2,83 M

037, 97 MAN L 21/31 1200 15 aT

038, 98 962 VTBF 140 5958 2,25 Jl
90KPH 62/140

039, 99 K6Z 70/120 C 4014 2,16 M
6[0KPH 70/120

040, 100 Wartsila 26 6L.26 2040 16,6 aOMm

041, 101 64CI1 17,5/24 110 12,5 Jl
6NVD 24

042, 102 6 62 VT2BF 140 4806 2,25 oM
6[KPH 62/140

043, 103 80P 43/61 1472 4,17 ot

044, 104 64H 30/38 1100 12,5 Jl

045, 105 64H 25/34 330 8,33 Jl

046, 106 MAN L 16/24 540 16,6 aT

047, 107 Wartsila 32 6L32 3480 12,5 M

048, 108 5T 56/100 1472 2,58 oM
5DP 56/100

049, 109 6 74 VT2BF160 6618 1,91 oM
6[KPH 74/160

050, 110 MAK 8 M20C 1360 16,6 M

051, 111 8 84 VT2BF 180 12352 1,83 M
8[0KPH 84/180

052, 112 64PH 32/48 551 6,25 Jl

053, 113 60KPH 74/160 5515 1,917 oM

054, 114 44 8,5/11 17,5 25 J1

055,115 MAN B&W 6L 48/60 | 6300 14,26 oM

056,116 Caterpillar C 280-6 1730 25 M

057,117 Caterpillar C 280-8 2300 25 M

058,118 MAN B&W 8L 48/60 | 8400 8,56 M

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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KMPK BFAP® ®I'60Y BO «KI'TY»

MM 01 | C.78/79
Homep Mapka gBuratens AddekTnBHAA YactoTa Mapka MpumevaHnsa
BapuaHTa MOLLHOCTb BpalleHus TOonnMBa CocTaB Tonnuea
KBT nc?
059,119 Wartsila 34 6L 34DF | 3000 12,5 M
060,120 MAN 8L 27/31 1600 27,6 M

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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MM 01 | C.79/79
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LokymeHm ynpasnsemcs npoepaMmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs e 1C: Konnedx
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