MHWHHUCTEPCTBO HAYKHA Y BLICIIETO OBPA3OBAHMSI POCCUICKOM ®EJIEPAIINAH,
MHUHUCTEPCTBO HAYKH, BBICHIET'O OBPA3OBAHMSI U UHHOBAIIUI

KBIPI'BI3CKOM PECITYBJIUKH

MOO BO Ksipreizcko-Poccuiickuit CnaBsiHCKUNH YHHBEPCUTET
umenu nepsoro [Ipesuaenta Poccutickoit @enepaunu b.H. Enpunna

CuJioBbIC arperarsl

YTBEPXIAIO
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W

AHCTUTYTA

(nghieoet) " RN
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paboyas nporpaMmma JUCHUTUIMHBI (MOTYJIs)

3akperuieHa 3a kagenpon

YueOHbIH 1aH

TEXHOJIOTMYECKUX MAIINH U KOMIUIEKCOB
Ipoduis "ABTOMOOMIBHBIH cepBUC”

Kpamudpukanms OakajaBp

dopma o0yueHus O4YHas

OO61as Tpy10eMKOCTh 53ET
Yacos 1o yueOHOMY TUIaHy 180

B TOM YHCJIE:

ayJIMTOPHBIE 3aHSITUS 64

caMoCTosITeNbHas: paboTta 78

Pacrlpez[e.neﬂue aCcoB JUCHMILIMHBI 110 CeMeCTpaM

Cemectp

(<Kypc>.<Cemectp Ha Kypce>) S Wtoro
Henens 18
Bun 3ansTuit vII PII vl PIT

Jleximn 32 32 32 32
JlaGoparopHsie 16 16 16 16
[TpakTuueckue 16 16 16 16
KonrtakTtHast paboTa B IEpHOJI TEOPETUUECKOTO 2 2 2 2
o0yJeHus
KonrtaktHas paboTa B Iepro/1 SK3aMeHAIMOHHON 03 |03 03 103
ceccuu
B ToM umcite unr. 14 14
B ToM uncie B popme mpakT.MOArOTOBKU 20 20
Uroro ayx. 64 64 64 64
KonraktHas pabota 66,3 | 66,3 | 66,3 | 66,3
Cam. pabora 78 78 78 78
Yacsl Ha KOHTPOJIb 35,7 1357 | 357 | 35,7
HUroro 180 [ 180 | 180 | 180

Bpicinas mkosa le/lpOIIOI'lOJ'I])3OBaHI/Iﬂ, MEXATPOHUKU M TPAHCIIOPTA

Hanpasnenue 23.03.03 - P®, 670200 - KP  Dkcrutyatarys TpaHCIIOPTHO-

Bunp konTposnsi B cemecTpax:

9K3aMeH 7
KypcoBas pabota 7
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K.n.H., npogheccop, Inazynos B.H.

Peue :
HERROR ) Kk.m.H., npogpeccop, Cocembexos b.C.
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—
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07.08.2020 r. N 916)
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JUCT PETUCTPAILIUU U3MEHEHUI
K pa0o4eil mporpaMMe JMCUUIIMHBI (MOLYJIs1)

CuioBble arperarbl

HAumMeHoeaHue ()MCMM}'!]ZMHbl

OcHoBanue
BHECCCHHUA UBMCHCHUHA

Pazgen/ myHkT

Conepxxanue usMeHeHUs




1. IEJIM OCBOEHMSI TMCIUAILIAHBI

11

LIGJ'IS{MI/I JUCHUITIIAHBI «CuoBsie arperaTbD) ABJISAOTCA: (I)OpMI/IPOBaHI/Ie Y CTYACHTOB 3HAHUN OCHOBHBIX TCOPETUICCKUX
MOJ0XKEHU N TEPMOANHAMUKHU U TCINIOTECXHUKH, OCHOB pa60111/1x IponeccoB, CUCTEM, KOHCprKHPIfI u HaHpaBJ'IeHI/Iﬁ
pa3BUTUA aBTOMOOMIIBHBIX I[BHFaTeJIeﬁ, UX TCXHUYCCKHUX U DKOJIOI'HYCCKUX HOKa3aTeJ’IeI>1, a TaKIXKE€ XapaKTCPUCTHUK.

12

HI/ICIII/IHJ'II/IHEI obecrieunBaer JIOTMYCCKYIO B3aUMOCBSA3b MCXKAY Tpe60BaHI/I$[MI/I K 6yz[yu[eMy CIICHUAITUCTY U CPCACTBAMHU UX
noaaCpIKaHusl.

13

HHCHHHJ’IHH& obecricunBacT CTyACHTA CITOCOOHOCTBIO IIOHUMATh Hay4HbIC OCHOBBI TCXHOJIOTHYCCKUX ITPOLIECCOB B
obmactu TEXHOJIOTUH, OpraHu3aly, IJIAHUPOBAHUA U YIIPABJIICHUS 3HepFCTH‘IeCKOﬁ YCTaHOBKOfI aBTOMOOWIISL.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOII

Huxn (pa3aen) OOIL: | b1.B

21

TpeGoBaHus K IpeBapUTe/ILHOIl OAT0TOBKE 00y4aI0IIerocs:

211

WmxenepHas rpaduka

212

Bricias maTemaTika

213

O3HaKOMHTEIbHAS IIpaKTUuKa

214

MaTepI/IaJ'IOBCI[CHI/Ie 1 TCXHOJIOTUS KOHTPYKIIMOHHBIX MaTECPHUAJIOB

215

Mertpororus, craHaapTu3alys 1 cepTudUKaIus

216

Tennorexnuka

217

dusuka

2.2

JIMCHUTIJIAHBI M PAKTHKH, JUISI KOTOPBIX OCBOEHHUE TAHHOM TUCHUTIIIHHBI (MOLYJI51) HEOOX0MMO KaK
Tpe/iecTBYIoIIee:

221

Hpemmrmow—xaﬂ IpaKTUuKa

222

HopmatuBsl 110 3a1ure okpysxaroreii cpessl

223

Paboune IPpOLECChbl, KOHCTPYKIUA U PACUCT CUITOBLIX OHEPI€CTUICCKUX YCTaHOBOK

224

OCHOBBI HAYYHBIX UCCIIEIOBAHUH

225

BrinonHenye, IOATOTOBKA K TPOLIEAYPE 3aLUTHI U 3alUTa BRITYCKHON KBaIH()UKAIIMOHHON padoThI

2.2.6

IloaroroBka K ciaye u caada TOCyJapCTBCHHOI'O 3K3aMCHa

3. KOMIIETEHIIUU OBYYAIOIIETI'OCsl, ®OPMHUPYEMBIE B PE3YJIBbTATE OCBOEHUS JUCHHUIIINHBI

(MOZY.JIA)

MK-3: CnocodeH nNpoBoIUTHh U KOHTPOJHUPOBATH TEXHOJIOIHYeCKHii nmpouecc 1o auarnocruxke, TO u pemonty ATC n nx

KOMIIOHCHTOB

3HaTh:

Yposens 1

YpoeHs 2

Yposens 3

YMmerb:

Yposens 1

YpoBeHs 2

Yposens 3

Buaanern:

Yposens 1

YpoeHs 2

Yposens 3

B pe3yabTare OCBOCHUSA THCHUIIINHBI 06y‘lamllll/li7[(!ﬁ JOJIZKEH

3.1| 3nars:

3.1.1] - ocHOBHbIE TEOPETHUECKHE TIOTIOKEHHUSI TEPMOANHAMUKH M TEIUIOTEXHUKH B YaCTH MIOPLIHEBBIX JABUIaTe/el BHYTPEHHETO
cropanus (JIBC);

3.1.2] - TepMonMHAMHYECKHE, TEOPETHIECKUE U AeiicTBUTENbHBIe TUKIEI [IBC;

3.1.3]| - ocHOBBI TeopHuM paboYHX MPOLECCOB IBUTATENEH, B TOM YHCIIE MPOIECCHl T'a3000MeHa, CKAaTHsl, CMeceoOpa3oBaHUs U
CropaHHs TOIUTMBOBO3/LYIIHBIX CMECEH, pacIIMPEeHHst MPOYKTOB CrOPaHMsL, & TAKKE BIMSIHIE OCHOBHBIX KOHCTPYKTHBHBIX
1 9KCIUTyaTallHOHHBIX (PaKTOPOB Ha POTEKAHHUE MEPEUUCIICHHBIX IIPOLIECCOB;

3.1.4| - ycrpoiicTBO 1 PpyHKIMOHATEHOE Ha3HaUeHNe cucteM JIBC;




3.1.5| - urauKaTopHBIE U AP PEKTHBHBIE TOKA3ATENN ABUTATEIeH, OCHOBHBIE HAMIPABJICHHS U CIIOCOOBI MTOBHIIIICHHUS MOIIHOCTH,
TOIUTMBHON 9KOHOMHYHOCTH, HaJIG)KHOCTH;
3.1.6| - sxomornueckue mokazaTeian padoThl IBUTATENEH, TPUPOIY 00pa30BaHUsI IBIMHOCTH, TOKCHYHBIX KOMIIOHEHTOB B
0TpabOTaBIINX I'a3aX U IYMOB B OCH3MHOBBIX ¥ IU3EIbHBIX JBUTATEISIX, OCHOBHBIE CITOCOOBI CHIKEHHS TOKCHIHOCTH,
JIBIMHOCTH | IIIYMOB;
3.1.7| - akcruTyaTallMOHHBIE XapaKTEPUCTHKY IBUTATENCH U XapaKTEPUCTUKH TOKCHIHOCTH;
3.1.8| - coBpeMeHHOE COCTOSIHUE H NTEPCIICKTHBEI PA3BUTHS aBTOMOOMIIEHBIX JIBUTATENCH.
3.2| Ymern:
3.2.1| - mpuMeHATH TepMOAMHAMIYECKHE METO/IBI JUTS OLICHKH ITOKa3aTelel poreccoB, nporekaromux B JIBC;
3.2.2| - cTpouTh AMarpaMMy TEPMOIMHAMHYECKOr0 IHKJIa ropuiaeoro /IBC;
3.2.3| - BBIONHATD pacyeT HHAUKATOPHBIX U 3PPEKTUBHBIX MOKa3atenei mopiiHeBoro JIBC u OlleHUBAaTh COBEPIICHCTBO €r0
pabouero 1uKIa;
3.2.4| - 4uTATH U COCTABJIATH MPUHIUIHATBHEIC cXeMbl cucteM JIBC.
3.3| Bnaners:
3.3.1| - HaBBIKOM Ompe/ieIeHNsI OCHOBHBIX ITOKa3aTeNel IBUTATENeH;
3.3.2| - HaBBIKOM 10 aHAJM3Y ¥ BHEJAPCHUIO PEIICHHH 10 TOBBIIICHAO MOIIHOCTH, TOIUTUBHON 9KOHOMHUYHOCTH U HaJICKHOCTH
JIBUTATEIICH.
3.3.3| - HaBBIKOM M0 AaHAJIN3Y U BHEIPEHUIO PEIICHUH IO CHIXKCHHIO YPOBHSI TOKCHYHOCTH, IBIMHOCTH, YPOBHS IITyMa
OCH3MHOBBIX U TU3CIbHBIX BUTATEICH.
3.3.4| - MmeTomamu onpeeeHNs IKCILUTyaTallMOHHBIX XapaKTePUCTHK IBUIATENs, a TAK JKe IToKa3aTeseil TOKCHYHOCTH, IBIMHOCTH,
ryma.
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaumeHoBaHme pa3aesioB U Cemectp/ | YacoB | Komneren- | Jlureparypa | Wnre Ip. IIpnmeyanue
3aHATHS TeM /BUJI 3aHSATHS1/ Kype LUHU paKT. | moar.
Pa3nen 1. Tepmonunamnyeckue
npouecchl ¥ HHKJIbI
ABHUraTeseil BHyTpeHHero
cropanmst
11 OCHOBHOE 3HaYCHUE B Pa3BUTHU 7 3 JI1.1 J11.2
SHepreTHky. TepMoIrHAMUKA, JI.3J12.1
Kak Hayka. /JIex/ JI2.2J13.1
J13.2
21
1.2 CoBpeMEHHOE pa3BUTHE 7 2 JIT.1JI1.2 [IpaxTrueckas
SHEPreTHKH B MUPE U CTPaHax JI1.3J12.1 MOJITOTOBKa
CHI'. OrpaHuueHHOCTb 3a11acoB JI2.2J13.1 MIPOBOAMTHLCS HA
HedTH BO BceM mupe. /TIp/ JI3.2 COBPEMEHHOM
1 HAy4YHO-
HCCIIEeI0BATEINbC
KOM
000pyI0BaHUH
naboparopuu
kadeapbl
ABTOMOOHIIBHBI
1 TpaHCTIOpPT
13 B0300HOBIIEHHBIE HCTOYHUKH 7 10 JI1.1J11.2
suepruu /Cp/ JI1.3J12.1
J12.2J13.1
J132
21
14 TepmoanHaMuka - HayKa O 7 4 JIT.1 JI1.2
3aKOHOMEPHOCTSX TMPEBPALCHHS JI1.3J12.1
sHepruu. OCHOBBI JI2.2J13.1
TepMoAnHaMUKH. /JIex/ JI3.2
€)!




15 TepMonMHAMUYECKHE CHCTEMBI. 2 JI1.1J11.2 IIpakTrueckas
3akoHbl TepMoanHaMuKH. /[Ip/ JI1.3J12.1 MOJIrOTOBKA
J12.2J13.1 IIPOBOAMTHCS HA
J132 COBPEMEHHOM
€ Hay4YHO-
HCCIIETIOBATEIbC
KOM
000pyIOBaHHU
nabopaTopuu
Kadeapsl
ABTOMOOHITEHBI
I TpaHCTIOPT
1.6 [lepenaya sHepruu (IBUKEHNUS ) 10 JI1.1 J11.2
OT OJTHHX TeJl K JIPYTHM. JI.3J12.1
Ipoueccsl B3anMoieHcTBUS ITUX J12.2J13.1
ten. /Cp/ J13.2
21
1.7 CocrosiHuE TEPMOTUHAMHYECKOM 4 JIL.1J11.2
cucTeMbl. OTKPBITHIE U 3aKPBITHIE JI1.3J12.1
TEepMOIMHAMUYECKUE J12.2J13.1
cucreMsl. /JIex/ J13.2
21
18 BzaumopelicTBus ¢ BHEIIHEH 1 JI1.1 J11.2
Cpenoi — TEpMOAMHAMHUYECKOE U JI1.3J12.1
MEXaHUUYECKOE B3aUMOICHCTBHE. JI2.2J13.1
I"azo00pazHbie pabouue Tena B JI3.2
TeIIoBbIX ABuraressx. /Tlp/ 21
1.9 Wrak, nneanbHsli ra3 - Kak ras, B 10 JI1.1JI1.2
KOTOPOM OTCYTCTBYIOT CHJIBI JI.3J12.1
MEXMOJICKYJISIPHOTO JI2.2J13.1
B3aumozeicTus. 3akoH boitns - J13.2
Mapuorra. 3akoH ['eit JTroccaxa. €]
3axon [lapns. 3akon
Asoranpo. /Cp/
1.10 TepMoauHaMHUYecKre apamMeTphl 4 JI1.1 J11.2
cocrosiHus. JuTponus. /Jlex/ JI1.3J12.1
J12.2J13.1
J13.2
21

1.11 [Tapametps! cocTostHUS 2 JIT.1JI1.2
TEPMOIMHAMUYECKOi cucTeMsl (P, JI1.3J12.1
T u V). Ocobennoctu JI2.2J13.1
B3aMMOCBSA3H CUCTEM U OHU JI3.2
XapaKTepu3yIoT 21
TEPMOIMHAMUYECKYIO
cucremy. /Tlp/

1.12 Mertozp! 1 cpeicTBa UCITIBITAHUI 4 JI1.1 JI1.2 [IpaxTrueckas
aBTOMOOMITEHBIX JI1.3J12.1 IIOJI'OTOBKA
neuratesei /J1a6/ JI2.2J13.1 MIPOBOJMTHLCS B

JI3.2 naboparopun
1 kadeapbl
ABTOMOOHITEHBI
U TpaHCTIOPT C
UCIIONB30BAaHNE
M
COBPEMEHHOTO

0o0opyIoBaHUs




113 TepmoguHaMUUECKU METOJ 12 JIT.1J11.2
HCCIIEIOBAHNS TIPH U3Y4EHUU JI1.3J12.1
Pa3IHYIHBIX (PU3MUECKHX J12.2J13.1
XUMHYECKUX siBIeHnH. [Iporeccsr JI3.2
MepeHoca M M3ITy4eHHs TETUIOTHI, 31
(hopMupOBaHHE KPHCTAIIIOB U
KPHUCTAJUTHYECKUX CTPYKTYD,
XAMHYECKUE U (ha30BbIe
MPEBpAIlCHNS, IPOIECCHI B
MarHUTOTUAPOANHAMHYECKUX H
IUIa3MEHHBIX TeHEpaTopax, B
TEIJIOBBIX IBUTATENSX,
TOIUTUBHBIX AIEMEHTAaX, B
YCTaHOBKaX XOJOMIbHON U
KPHOICHHOM TEXHUKH U IPYTUX
yctpoiictBax. /Cp/
114 XapaKTepUCTUKA XOJIOCTOrO 3 JI1.1JI1.2 INpaxTuueckas
xoma /J1a6/ JI1.3]12.1 MOJITOTOBKA
JI2.2J13.1 MIPOBOMTHCS B
J132 nabopaTopuu
21 Kadeapsl
ABTOMOOMIIEHBI
I TpaHCHIOPT C
HCIOJIb30BaHUE
M
COBPEMEHHOT'O
o0opyoBaHus
Pasnen 2. JleiicTBUTEIbHBIE
mukisl JIBC.
CmeceoOpa3oBanue, padora u
TensoBoii pacuer JIBC.
21 OO0111e MOHATUS YHEPTETUKH U 4 JI1.1J11.2
sHepruu. Bugpl u hopmbl JI.3J12.1
SHepruu. FICTOYHUKH U pecypcChbl JI2.2J13.1
sHeprud. /JIex/ JI3.2
21
2.2 DHepreTuka 1 TPaHCIOPT. 2 JI1.1J11.2
DHepreTuyeckas JI1.3J12.1
HHPPACTPYKTYypa TPAHCIIOPTA. JI2.2J13.1
DHepro3arpartbl KOMIIOHEHTOB JI3.2
tpancnopra. /IIp/ 91
2.3 DHeprus Kak Mepa 12 JI1.1J11.2
paboTocrocoOHOCTH PU3HUECKIX JI1.3J12.1
Tes1. TOMIMBO — UCTOYHUK JI2.2J13.1
TETUI0BOM SHepruu. Bupl, J3.2
(bU3HUKO-XUMHUECKHE U 21
9KCILTYaTallMOHHBIE CBOICTBA
tormBa. /Cp/
24 OHeprus Kak mepa 4 JI.1J11.2
pabotocrocoOHOCTH PU3UUECKIX JI1.3J12.1
Tes1. TOMIMBO — UCTOYHUK JI2.2J13.1
TETUI0BOM SHepruu. Bumpl, J3.2
(U3HUKO-XUMHUECKHE U 21
9KCILTYaTallMOHHBIE CBOICTBA
toruuBa. /Jlex/
25 OCHOBHBIE TEPMOJUHAMHYECKIEC 2 JI1.1JI1.2
XapaKTePUCTUKH U yPaBHEHU JI1.3J12.1
COCTOSIHHS TAPOTr'a30BBIX CHCTEM. JI2.2J13.1
Temnota u pabota. [Tepoe J132
HauaJlo TepMOIUHAMUKU. Bropoe €)!

HaJayio TepMoguHaMUKH. Lluki
Kapno. /TIp/




2.6 OCHOBHbIE TEPMOJUHAMUYECKHE 12 JI1.1J11.2
XapaKTEPUCTUKH U yPABHEHHS JI1.3J12.1
COCTOSTHHS [TapOTa30BBIX CHCTEM. J12.2J13.1
Temnota u pabota. ITepsoe J132
HavaJIo TePMOIMHAMUKH. BTopoe 31
HavyaJio TepMoArHAMUKY. LIuKi
Kapmo. /Cp/

2.7 Teopernueckue 0CHOBBI paboUUX 4 JI1.1JI1.2
MIPOLIECCOB TETIOBBIX JI.3J12.1
nsurareneil. Knaccudukanms JI2.2J13.1
OCHOBHBIX paboumnx JI3.2
nporeccos. /JIex/ 21

2.8 Knaccudukarms 0CHOBHBIX 2 JIL.1J11.2
pabouux npoueccos.MneanbHbli, JI.3J12.1
TEOPEeTUUECKUH 1 pabounii J12.2J13.1
(neficTBUTENHHBIN) JI3.2
TEPMOANHAMUYCCKUE ITUKITBI 21
MOpIITHEBBIX aHraTenei. /IIp/

29 [Ipon3BOACTBO MEXaHUYECKOM 12 JIL.1J11.2
SHEPIUU JBUTATENISMU JI1.3J12.1
TPAHCIOPTHBIX CPEJICTB B JI2.2J13.1
9KCILTYaTAL[MOHHBIX YCIOBUIX. J13.2
Pabouee nose u 21
MHOTOITapaMeTpOBBIE
XapaKTePHCTHKH JABUraTeneit
BHYTPEHHETO CrOPaHHI.

O06pazoBaHHE MEXaHUYECKUX
HOTEph B JABUTaTese.
HeycTaHOBHBIIIHECS PEKUMBI
pabotsl qeuratens. [lepenaya
SHEPTUU TPAHCMUCCHUEH.
DHepreTuka KoJiecHOro
nerxutens. [Ipeogonenue
a’pPOIMHAMUYECKOTO
conporusieHust. OntuMansHoe
yIIpaBJIeHUE aBTOTPAHCIIOPTHBIMU
cpeacreamu. /Cp/

2.10 Huxne nopuineBsix JIBC. 2 JI1.1J11.2
Knaccudukanms ocHOBHBIX JI1.3J12.1
pabouux npoueccos.VneanbHslid, JI2.2J13.1
TEOPETUYECKUH U pabounii JI3.2
(neficTBUTENBHBIIN) 21
TEPMOANHAMUYECKUE LIUKIIBI
MOPIIHEBBIX ABuUrarene. /Jlex/

211 Opranuszanus pabodux 1 JI.1J11.2
MPOIIECCOB TPAHCIIOPTHBIX JI1.3J12.1
JIBUTATEJIe BHYTPEHHETO JI2.2J13.1
cropanwsi. JlBurarens ¢ JI3.2
HUCKPOBBIM 3a)KUTaHUEM 21

(mBurarens O1T0). In3ens.
I'mbpunHbIe TBUTATENH.
OCHOBHBIE CHCTEMBI 00€CIIEYECHHS
paboThl TPAHCTIOPTHBIX
JIBUTATEJIe BHYTPEHHETO
cropanms. Cucrema

nutanus'. /TIp/




2.12 BsaumoneiicTBre TpaHCIIOPTHO- 7 35,7 JI1.1J11.2
JOPOXKHOT'O KOMILIIEKCa C JI1.3J12.1
OKpYXKaloIle! IPUPOAHOU J12.2J13.1
cpenoii. Cucremsl, JI3.2
00€eCIIeurBaroIINeE TOIUTUBHYIO 21
9KOHOMHYHOCTh, CHIYKCHHE
JBIMHOCTH ¥l TOKCHYHOCTH
TPAHCIIOPTHBIX IBUTATENCH
BHYTPEHHETO CrOPaHHSI.
OoecrieyeHne 3KOI0rNIeCKOi
0€30ITacCHOCTH MOTOPHOTO
TOITMBA, KOHTPOJIb €r'0 KaYeCTBa
MIPU MCTIBITAaHUSIX U
peanuzanuuy. /Jx3ameH/
213 WnukaTopHble U 3 deKTHBHBIE 7 3 JI1.1JI1.2
ToKasareny asurateneii /JIex/ JI1.3]12.1
JI2.2]13.1
3.2
31
2.14 PerynupoBounsie 7 2 JI1.1JI1.2
XapaKTEPUCTUKU 10 MOMEHTY JI1.3J12.1
3axxuranust. Harpysounsle J12.2J13.1
xapakrepuctuku. /Ip/ J13.2
31
2.15 KoHTponbHbIH OMpoc, MpoBepKa 7 0,3 JI1.1J11.2
HONTy4eHHBIX 3aaanui /KpOk/ JI1.3J12.1
J12.2J13.1
3.2
31
2.16 CKOpOCTHBIE XapaKTEPUCTHKU 7 4 JI1.1J11.2 [pakTnueckas
npurarens /J1a6/ JI1.3J12.1 MIOATOTOBKA
JI2.2J13.1 MIPOBOMTHCS B
JI3.2 naboparopun
€] Kadenpbl
ABTOMOOWIIBHEI
U TpaHCHOPT C
HCIOJIb30BaHUE
M
COBPEMEHHOI'0
o0opyoBaHus
2.17 XapaKTepHuCcTHKa IT0 MOMEHTY 7 4 JI1.1J11.2 [IpaxTrueckas
3axxuranust /J1a6/ JI1.3J12.1 MIOJITOTOBKA
JI2.2J13.1 IIPOBOJIUTHCS B
JI3.2 nabopaTopuu
21 Kadeapsl
ABTOMOOHITEHBI
U TPaHCHOPT C
HCIIOJIb30BaHUE
M
COBPEMEHHOT'0
o0opyIoBaHuUs
2.18 3amuTa 1a00paTOPHBIX 7 1 JI1.1J11.2 [IpaxTrueckas
pabor /J1ab/ JI1.3J12.1 MOJITOTOBKA
JI2.2J13.1 IIPOBOJIUTECS B
JI3.2 nabopaTopun
21 kadeapbl
ABTOMOOHITEHBI
W TPaHCHOPT C
WCIIONB30BAaHHE
M
COBPEMEHHOTO
00opynoBaHHs
2.19 /KpTO/ 7 2

5. ®OHJ] OHEHOYHbIX CPEJICTB




5.1. KoHTpo/IbHBIE BONIPOCHI U 32JaHHUSA

KOHTpOJ'II)HI)IG BOIPOCHI U 3aJaHUs AJIs IPOBECACHUS TCKYIICTO KOHTPOJIA AJIs CTYACHTOB HAIIPpaBJICHUS Texuonorus TPaHCIIOPTHBIX
poneccoB

. OO1I¥Ie NOHATHS PHEPTETHKH U YHEPTUH.

. Bunsr u ¢popmel sHEprum.

. cToYHMKH B pecypehl SHEPTHU.

. IIpeoOpa3zoBaHue 1 aKKyMyJIUPOBaHUE SHEPT UL

. IIpeoOpazoBanue u npeobpazoBaTeu.

. AKKyMYJTMpOBaHHE SHEPTUH U AKKYMYJISTOPHIL.

. DHepreTuka 1 TpaHCIopT.

. DHepreTuyeckas UHPpacTpyKTypa TpaHCIOpTA.

. DHeprosaTpaTbl KOMIIOHEHTOB TPAHCIIOPTA.

0. daxTopsl popMUPOBAHUS SHEPro3aTPaT HA EPEBO3KU.

. CraTucryka 3HEpreTHKU aBTOMOOMIBHOT'O TPAHCIIOPTA.

12. JlorucTnyecknii 1 reonH(p OPMAIOHHBIH TOAXOMEL.

13. K TpaHCIOPTHOM YHEPreTHKe

14. Dueprus kak Mepa paboTOCIIOCOOHOCTH (HU3UUECKHX TEI.

15. ToruuBO — UCTOUHUK TEIUIOBOM 3HEPTUM.

16. Bunsl, (pU3NKO-XUMUYECKUE M SKCIUTYaTAIIMOHHBIC CBOMCTBA TOTLIHBA.

17. OcHOBHBIE TEPMOANHAMUUECKUE XaPAKTEPUCTHKU U YPAaBHEHHS COCTOSHUS 1apOra30BbIX CUCTEM.
18. TemsioTa 1 paboTa.

19. TepBoe HayaIO TEPMOINHAMUKH.

20. Bropoe Hayaso TepMOINHAMUKH.

21. Iukn KapHo.

22. TeopeTHYECKHE OCHOBBI paOOYHX IPOIIECCOB TETIOBBIX IBUTATENCH.

23. Kiaccugukanyst OCHOBHBIX pabO9HX MPOIECCOB.

24. VlneaspHBIHA, TEOPETHYECKUIT 1 pabouuii (1eHCTBUTEIIBHBIN) TEPMOIHMHAMIYECKHUE [IUKIIBI TIOPITHEBBIX JIBUTATEIICH.
25. T'a30TypOVHHBIIT [BUTATEIb.

26. TTapocHIiOBBIC YCTAaHOBKH.

27. [IBuraTesb BHEIIHETO CTOPAHHUS C BO3BPATHO-TIOCTYIATEIBHO IBHKYIIUMUCS MOPIIHAMH (IBUraTeiab CtepiuHra).
28. PoropHblii aBuraresb Bankens

29. Opranuzanus pabo4yrx MpOLIECCOB TPAHCIIOPTHBIX JBUraTeel BHYTPEHHET O CrOPaHusl.
30. [IBuraTesb ¢ UCKPOBBIM 3akuranueM (apurarens OTTo).

31. Iuzen.

32. T'ubpuaHbIC IBUTATENH.

P OO~NO O WN P

[N
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TemaTuka KOHTPOJIBHBIX paboT [J1s CTYAEHTOB HalpaBieHusl TeXHOIOT U TPAaHCIOPTHBIX MPOLIECCOB

1. TlpeumyriecTBa U HEAOCTATKY MOPIIHEBBIX IBUTATENCH BHYTPECHHETO CrOPAHHSL.

2. Knaccudukanus 1 0003Hau€HHE MTOPIIHEBBIX JIBUTATEICH.

3. TepMoaMHAMHUYECKUE TAPAMETPBL I yPABHEHUE COCTOSHUS UICAIBHOrO rasa.

4. TIpolecchl BBITYCKa U HALIOIHEHHUS B MOPIIHEBBIX ABUTraTesiX. KoaUIMEeHTH! HATOIHEHHS B OCTATOYHBIX 'a30B, HX
3HAYCHUSL.

5. BunwusHue Ha npoliecc ra3000MeHa KOHCTPYKTUBHBIX U AKCIUTYaTAIlMOHHBIX (DaKTOPOB.

6. CropaHue B IU3€IbHBIX IBUTATEISX. BHIBI U CYIIHOCT HAPYIICHUH MPOLecCa CropaHusi B OCH3WHOBBIX IBUTATEIISX.

7. IlpuHUMNHATBHAS CXeMa, 3HAYCHHUsI pabOYHX TapaMETPOB, JOCTOMHCTBA U HEAOCTATKH CUCTEMbI [THUTAHHS
KapOHOpaTOPHOIO IBUTATEIISL.

8. IlpuHuMNHATBHAS CXeMa, 3HAYCHHUsI paOOYHX APAMETPOB, TOCTOMHCTBA M HEJOCTATKH CHCTEMbI IUTAHHUS OCH3HHOBOTO
JBUTATEIIS C CHCTEMOM BIIPBICKHBAHHSL.

9. DddexTrBHBIC IOKA3ATENN JBUTATENIS, X 3HAYCHUS U1l OCH3UHOBBIX U IU3EIbHBIX IBUTATEIICH.

10. DxcrepuMeHTANTbHBIC METO/BI ONPEACICHUSI MEXaHUYECKHX ITOTEPh, HHAUKATOPHBIX U 3()(EKTHBHBIX OKA3aTEICH.
11. BHemHss CKOPOCTHAS XapaKTEPUCTHKA OEH3WHOBOTO BUTaTelsl. KoaduuneHT nprcnoco0isieMOoCTH U ero 3Ha4CHHsI.
12. BHemHss CKOPOCTHAS XapaKTEPUCTHKA TU3eNbHOro ABurarens. KoaGuiueHT npucnocobaseMOCTH | ero 3HAYCHHUS.
13. TokcuuHBIC KOMIIOHEHTBI OTPA0OTABIINX Ia30B, IPUYHUHBI KX 00Pa30BaHHUS.

14. TlpenenabHO AOMYCTHMbIC HOPMBI COACPIKAHUS TOKCUYHBIX KOMITOHEHTOB B OTPAa0OTABIINX ra3aX U CIocoObI UX
obecreueHus

5.2. TeMbI KypcOBBIX padoT (IIPOEKTOB)

IepcnexTuss pazsutus IBC.

JlanpHeiiee cOBEPIICHCTBOBAHIE U PA3BUTHE TEOPHH PAOOUHX MPOIeccoB U KOHCTpYKuui JIBC B OCHOBHOM HZIET IO CIEAYIOIINM
HAIPABIICHISAM:

ViydiieHne TOIIMBHON SKOHOMUYHOCTH,

'YMEHBIIIEHHE 3KOJIOTHIECKON OIaCHOCTH,

INoBbInTeHre HAMEKHOCTH KOHCTPYKITNH M YBETHYCHUE CPOKA CIYKOBI ITPU YMEHBIIIEHUH MaccorabapuTHBIX mapamerpos [IBC.

B cBs131 ¢ 3THM, K IepcrekTHBHEIM [IBC IpenssaBIsIoTCs ClIeAyIOIINe OCHOBHBIC TPEOOBAHHS:




Be30macHOCTh IPOM3BO/ICTBA U IKCILTYaTAIHH.

DKosornueckas 0€30macHoOCTb.

Be30macHOCTh BBIMOIHEHHS TPAHCITOPTHBIX YCIIYT.

O6ecrieueHne TPAHCIIOPTHOTO KOM(POPTA M COXPAHHOCTH IEPEBO3UMBIX TPY30B.

MakcuMaibHOEe COXPaHCHHUE TIPUPOIHBIX, MATCPHAIIBHBIX H JIFOJICKUX PECYPCOB.

MakcumarbHast TpaHCTIOpTHAS 3G GEKTHBHOCTD [IPH MUHUMAJILHON SHEPTOEMKOCTH.

JanbHeiiniee pa3BUTHE aBTOMOOMIBHBIX JIBUTATEIICH, KAK OTMEYACTCS B [TOCIEIHUX JIUPEKTUBHBIX JIOKYMEHTAX, JOKHO HITH 10
IIYTH YIYYIICHUS. KX IKOHOMHYECKUX, MOIHOCTHBIX, KOJIOTHYECKUX U HPrOHOMUYECKUX TIOKA3aTENIEH MOBBIICHUS HAIEKHOCTH H
0€30IMaCHOCTH KOHCTPYKIIUH, 0€30MaCHOCTH IIEPEBO30K MMACCAKHPOB U IPY30B, U OE30IIaCHOCTH JIOPOXKHOTO JIBHUKCHUS,
YMEHBIICHHS OTPUIIATELHOTO BO3ICUCTBHSI aBTOMOOMIBHOIO TPAHCIIOPTA Ha OKPY/KAKOIIYIO CPEy.

Kraccudukanys neurarenei.

Termnoseie [IBC knaccuduimpyrores:

Ilo Ha3zHaueHuo:

a) CTallMoOHapHbIE (3JIEKTPOCTAHIIUH, KOMIIPECCOPHI U T. 11.);

0) TpaHCTIOpTHBIE (aBTOMOOWIIN, TPAKTOPHI; CY/la: MOPCKHE, pEUHBIE, BO3YILIHBIE);
B) TOHOYHBIE.

o pony notpedisieMoro ToMBa:

a) JIerkoe xuKoe (OSH3MH, CITUPTHI, KEPOCUH);

0) TsDKeIoe KUIKOe (IU3TOIUINBO, Ma3yT, PACTUTEIBHBIC MACIIa):

B) ra3oBbI€ TOILIMBA (CXKAThIE CKMIKEHHBIE TIPUPOJIHBIE, TeHEPATOPHBIE, TEXHOJIOTMYECKHE, OT MepepadOTKH OBITOBBIX OTXOZOB,
OMorassl U T. I1.);

T') CMEIIaHHOE (Ta3 C )KUAKUM TOILTHBOM);

) pa3uuHOe (MHOTOTOILTMBHBIM - ITPOIIECC).

ITo cioco0y npeoOpa3oBaHMs TETUIOBOW SHEPTUU:

a) neuratenu BHyTpeHHero cropanus (JJBC) - (mopiiHeBbie, poTOPHO-TIOpIIHEBbIE OECIIATYHHBIC) , - TEIUIOTA 3/IeCh 00pa3yeTcs U
peodpa3yercsi B MEXaHHUECKYIO paOb0Ty BHYTPH [UITHHIPOB TBUTATEINS.

0) ABUraTeny ¢ BHEIHUM noiBoaoM TerutoThl (JIBIIT ) : ra3oTypOrHHBIC C OTAEICHHONW KaMepol CropaHus), - TEIIoTa 3/1eCh
IIOABOIATCS BHE pabouyero NWINHIPA, CI0/Ia YK€ OTHOCATCS ABUrarenu PeHnknHa (maposble) U apurateny CTUPIMHIA — C 3aMKHYTHIM
KOHTYPOM TEIUI00OMEHHHMKA M PaCUIMPUTEIbHBIM LHWIMHIPOM;

B) KOMOMHHPOBAaHHBIE, - TOPIOYAsi CMECh 3/1€Ch  CTOPAeT B OPLIHEBOM JBHUIaTesie, a MeXaHH4IecKasi paboTa coBepIlaeTcs
YaCTUYHO B IIOPIIIHEBOM JIBUTATENE, a YACTUYHO Ha JIONIAaTKaX Kojieca ra30Boi TypOUHBI (CBOOOAHONOPIIHEBBIE, TYPOOIOPIIHEBLIE U
T. 1.).

ITo ciocody cmeceobpa3oBaHus:

a) BHEIIHSS Toproyasi CMech 00pa3yercsi BHE LIWIMHAPA - KapOIOpaTOpHbIE, C MOHOBIIPHICKOM H C PACIIPEIeIeHHbIM BIPBICKOM;

0) BHYTpEHHsIS ropiovas cMech 00pa3yercsi BHYTpU LUWJIMHIPA — BIIPHICK TOIUIMBA B LIJIMHAPE ABUTATENS , - TU3EIH.

B) C pacclioeHueM 3apsa : popkamepHoe, OCIOHHOE.

[To cnoco0y BociameHeHus paboyeid cMecH:

a) AJIEKTPUYECKON HCKPOIA;

0) TemIepaTypou CKaToro Bo3Lyxa;

B) hopkamepHO-(aKeIbHOE BOCIUIAMEHEHUE;

T') Ta30KUKOCTHBIM NPOIIECC.

Mo ciocoOy ocyliecTBiIeHNs padoyvero HUKa:

a) 4-X TaKTHBIH (3a 1Ba 000pOTa KOJICHYATOrO Baja);

0) 2-X TaKTHBIH (32 OJJMH 000POT KOJICHYATOrO BaJIa).

[Tpuyem, 06a criocoba MOTYT ObITH C HAIJTYyBOM U O€3 HETO.

ITo cnoco0y perynupoBaHus:

a) KaUeCTBEHHOE | U3MEHSETCS KOTMIECTBO TOILIMBA B CMECH;

0) KOTMYECTBEHHOE : U3MEHSIETCS] KOTMYECTBO CMECH

B) CMEIIAHHOE | I3MEHSETCS] KOJIMYECTBO CMECH U KOJIMYECTBO TOIUIHMBA B HEH.

ITo xoHCTpyKIINH:

a) IIOPLIHEBBIE - C PSAAHBIM PACHOI0KECHHEM [IJIMHAPOB: BEPTHKAJIBHOE, IO HAKIIOHOM , U ropu3onTansHoe (L) , V- 06pasubie -
pa3IMYHBIMHE  yIJIaMu pasBana ot 11-16, - 60, 90, 120, 3Be31000pa3usie (*) , onnosutHeie(H) , - y Hux yron pazsanal80 rp.
(pororuBHeie), 6ecmatynnbie (C. C. bananauna u qpyrue), - y HUX OTCYTCTBYET KPUBOLIUITHO-IATYHHBIA Mexannu3M (KIIIM)

0) pOTOPHO-TIOPIITHEBBIC (BPAIIAETCS POTOP; BpAIlaeTCsl KOPITYC; POTOP U KOPITYC BPAIIAIOTCS HABCTPEUY APYT APYTY - OUPOTOPHEICL);
B) ra30TypOUHHBIC.

Mo criocoOy oxnaxaeHus:

a) C JKUJIKOCTHBIM;

0) ¢ BO3IYITHBIM.

3. TommuBo-3HepreTyeckas mpodiaema u mpodiaemst [ABC.




ITpobema MOTOPHOTO TOILIHBA 1 MOKa3aTeneil padboTsr JIBC 0cobeHHO 0cTpo cTana BO3HUKATH B KOoHIIE XX Beka.
IIpryunsr:

BrIcoKHe TeMITbI aBTOMOOIIIH3AINH: Ce9ac B MUpe HaCUUTHIBaeTcs cBbIme 1,3 Mipa. aBToMmoOmneit. st cpaBHeHuS, B
1950r B mmpe BeITycKanock 10 MitH. aBToMOOMIIEH B TR, celdac BhITyckaeTcs okoio 90 MIiH.

HcromeHne MeCTOHaX 0K ACHIH HETH.

VBenuueHne CTONMOCTH Pa3BeAKU U JOOBIYH, 00BEMOB HOOBIUH, TEPepabOTKH U XpaHEHHE He(TH.

OmrOoYHbIe IPOrHO3B 00BEMOB Pa3BeIaHHBIX MECTOPOXKICHUI He(TH

YcrapeBIne TEXHOIOTUH ITepepadoTKU He(TH (HU3KUH BBIXOX MOTOPHBIX TOIUIHB).

VYcrapesiee od0opynoBanue (OONbIINe TOTEPH TPH TiepepaboTKe HETH) .

CorlacHO IPOTHO3aM, OTEYECTBEHHBIE U 3apyOe)KHBIE SKCIEPTHI, 3anaco HeT B Mupe eimé xpatut Ha 30-40 ser. [Tostomy, ceifuac
BO BCEM MHpE 0COOCHHO HHTEHCHBHO BEAYTCS pabOTHI O M3BICKAHUIO HOBBIX aJbTCPHATHBHBIX BUIOB MOTOPHBIX TOILTHB HE
HEe(TIHOTO IPOUCXOXKICHHNS (Pa3IMYHBIC CKAThIe ¥ CKIKEHHBIC Ta3bl: IPUPOIHBIC, TEXHOIOIHYECKUE, OT IIepepadOoTKN OBITOBBIX
OTXOZOB, OMOra3bl, CHUPTHI, BOAOPOJ, CHHTETHYCCKHE TOIUIMBA, PACTUTEIBHBIC Maca.

Bcnencraue OypHOii aBTOMOOMIIM3AINH, CEHIac 0COOEHHO OCTPO CTOSIT BOIPOCHI

OXpaHBI OKpYKarolieil cpess! (OYBHI, BOABI, BO3yXa) OT BPEAHOr0 ICHCTBHIS TOKCHYSCKUX BEIIeCTB O0TpadoraBmmx razos (OI),
IIIyMOB, BHOpAINH, SJICKTPOMATHUTHEIX BO3/ICHCTBUI aBTOMOOMIICH U JIEKTPOMOOHIICH.

Tax npubm3HTENEHO B cpexHeM 60% Beex 3arpsA3HeHnit Ha 3eMile IPOU3BOIHUTCS aBTOMOOMIBHEIM TPAHCIIOPTOM, a aTMoc(epa B
KPYIHBIX ropozax u Meranonucax 10 80 - 95% u naxe Gonblie.

B Hacrosmiee BpeMst akTHBHO M YCIICIITHO BEAYTCs HayYHO-HCCIISOBATEIBCKHIE U BHEPEHYECKUE PAOOTHI 10 CHIKECHUIO
9KOJIOTUYECKOI OMaCHOCTH HCIOJIB3YEMBIX MOTOPHBIX TOILTHB: COOJIOIeHHe cTannapToB «EBpo — 3» , «EBpo— 4», « EBpo— 5».

3.1. TToka3zatenu pabotsr JIBC.

KauectBo JIBC xapakTepHu3yeTcs CIIEAYIOIINME MTOKAa3aTENSIMU:

HanexxHocTh 1 06€30MacHOCTh KOHCTPYKIIHH.

Crernenb coBepiieHcTBa padouero nponecca JIBC, T.e. kKauecTBO cMeceoOpa30BaHus M MPeoOpa30BaHUs TSIUIOBOM
SHEPIHH TOIUIMBA B MEXaHUYECKYIO paboTy, T.e. pacXoJaMH TOIJIMBA B €AWHUILY BDEMEHU HA STHHHUILY MOIITHOCTH.
VnensHas MomHocTh - Nt ; Ne / Vh

VaenbHas macca - Ne / G

CreneHb TOKCUYHOCTH U AbIMHOCTH O, ryMOB, BUOpALIMii U 27IEKTPOMAarHUTHBIX W3TY4eHUH.

[IpocToTa KOHCTPYKIMHU, YA0OCTBO OOCITYKHBAHHUS M IKCILTyaTalUH.

HanéxHocTh mycka B pa3lnyHbIX YCIOBHAX SKCILTYaTallUH.

[epcnekTHBHOCTH KOHCTPYKLINH, MeXaHu3MOB 1 cucteM [IBC, T.e. uX criocoOHOCTh K (hopcaxy nBuratens 6e3
3HAYUTENbHBIX KOHCTPYKTUBHBIX €0 U3MEHEHHH.

INpucnoco0iseMoCTb JBUTraTENs.

Cpok ciyx0bI (MOTOpECYpC).

B oTeyecTBEeHHOM IBUIaTeIeCTPOCHUN OCHOBHBIMU IOKazaTensiMu padotsl ABC aBistoTcs:

OddexruBHas morHOcTh - Ne, kBT (J1.C) - MOIIIHOCTB, CHUMaeMasi C KOJICHYaTOro BaJia JIBUraTels.

VY aenbHas (JIUTpOBasi) MOIIHOCTH - Nut, KBT/11 (J1.¢/71).

3. Uacrora BpalleHHUs KOJIEHYATOro Bajia — ne, 00/MuH.:

a) Ipu MakcuManbHO# MorHocTr (Ne) - ne 06/MuH;

0) mpu MaKCUMaJILHOM KpYTsIlieM MoMeHTe aBuratens (Mk) - Nm o0/MuH;

B) MUHHUMaJIbHAsl YCTOMYNBAS YACTOTA BPAICHHUS KOJICHYATOr0 Bajia - NMiN Ha PeKUME XOIOCTOr0 X0/1a.

') MaKCUMalibHasl (Pa3HOCHAsI ) 4acTOTa BPAILICHHS KOJICHYATOrO Baja MPYU MAKCHMAJBHOM I10ja4ye TOIUIMBA HA PEKHME XOJIOCTOTO
X0J1a, T.€, KOTrJa BCSl MOLIHOCTb JBUIATENsl PACXOLyeTcsl Ha MPEOAOIeHUE TPEHUsI, HACOCHBIE TOTEPH U MPHBOJ] BCIIOMOTaTeIbHbIX
MEXaHU3MOB.

Pabora gBurartens no yciaoBUsIM HAAEKHOCTH HA pa3HOCHOHM YacTOTE BPALEHHs KOJICHYATOr 0 Bajia He JOoImycKaeTcs!
4. MapukaTtopHasi MOHOCTB - Ni - MOITHOCTb, Pa3BUBAOIIASICS B LIMHIPAX IBUTATEISL.

5. Muaukaropusiii KI1/ - 1)i- moka3bIBaeT CTENEeHb COBEPIICHCTBA paboyero mpoiecca B IUIHHIPAX ABUTATEIS.

6. Mexannueckuit KITJI — m - moka3piBaeT CTENEHb COBEPIICHCTBA KOHCTPYKIMH JIBUTATEIS.

7. Db dexTHBHBIN KpyTsIuMi MoMeHT aBurarens - Me (H * m).

8. DKOHOMHUYECKUE TTOKA3aTEIH:

a) yacoBo# pacxop toriBa — Gt, Kr/dac;

0) yZenbHBII pacxoj] TOIUTUBA - §e, I/KBT*4.

BHemHss ckopocTHas XapaKTepyCTHKa IBUTaTeNs [IPecTaBlIeHa HUKe Ha puc. 1

KPUBAJI 1 - moka3biBaeT XapakTep M3MEHEHUSI MAKCUMAJIbHOW MOIIIHOCTH JIBUraTeNs, T.e. Nemax Mpu MaKCUMaJIbHOM MoJiaue
TOIIHBA, Ne-000POTHI ABUTATEIS

mpu Nemax.

KPUBAS 2 - xapakTepu3yer paboTy ABHATATENs IPH IIOITH const NE - T.e. peryIaTopHas XapaKTepHCTHKA IBUTATENs, TOIKA a -
MOKa3bIBaeT HOMHHAIBHYIO Ne, KoTopas

OTpaHMYIMBAET CKOPOCTHOHM PEXHM ABUTATENs, TaK KaK JanbHeifIee yBemmaeHue Ne yxe He 1aéT yBenmdaeHus Ne.

KPUBASI 3 - xapakTepusyeT padoTy IBUTaTelsl, HATPY)KEHHOTO BUHTOM (CYZOBEIE, aBHAIIMOHHEIE) - 3/iech m3MeHeHne Ne unér mo
KyOm4eckoii mapaodore,

1.e. Ne — Bn 3, rae B - koaddpummeHT nponopruoHaaTbHOCTH




KPHBASI 4 -noka3blBaeT XapakTep H3MEHEHUs] MAKCUMAIbHOI'O KpyTsIIero MoMeHnTa, Memax

IMoxkazarensmu pa6otsr JIBC cHIIBHO 3aBUCAT OT YCJIOBUH SKCINTyaTaly aBToMoOmiei. [losToMy, IpH olieHKe UX Impu padbore
JBUraTesel B yCIOBHX, OTJIMYHBIX OT HOPMaJIbHBIX (Ha YpOBHE MOpsI), HAIIpUMEp, Ha TOPHBIX JOPOrax MM B YCIOBUSAX
HOBBIIIEHHBIX TEMIIEPATYP OKPYXAIOIIEro BO3ayXa (3KapKuii KIIMMAaT) He0OXOANMO ITOIb30BaThCS ITOKa3aTesIMu Mexk TyHap OXHOH
CTaHJApPTHOH aTMoc(epbl, KOTOpEIE IPUBEEHE! B TabI. 3.1

Ta6muna 1. [Tokazatenn MexayHapOIHON CTaHAAPTHOR aTMOCchepsbl.
Tabmuua 3.1

BricoTa Ha ypoBHEM Mopsi, M ATMoc(epHOe
nasienue, Po TemnepaTypa

Bo3nyxa,To, K [TnoTHOCTH BO3YXA, PO, KI/M 3
mi.ptT.cT. MIla

0760 0,1013 293 1.225

500 715 0.0972 284 1.116

1000 6/4 0.0917 281 1.112

2000 596 0.0811 275 1.006

3000 525 0.0715 268 0.009

4000 462 0.0628 262 0.819

TepmoauHamMu4ecKre HUKIIbI opiuHeBbIX JIBC.

Ipeobpa3oBaHue TEIIOBOM YHEPIHU TOIUIMBA B MEXaHUYECKYIO paOOTy MPOMCXOAUT BHYTPH IIMJIMHAPOB IBUrATENs, TS
MIPOXOIUT CIIOMKHBIH (PU3UKO-XUMUIESCKUIH TEPMOJMHAMUICCKHH TPOIIECC OKUCIICHHS TOIUIHBA KUCIOPOJOM BO3yXa C PE3KUM
TOBBIIIICHUEM JIABJICHUS TOPIOYCH CMECH C BBIZICTICHHEM OOMBIIOr0 KOIMUYECTBA Teruia, (FOpEeHUe TOIIMBO-BO3AYIIIHON CMECH).
C onpeneseHHBIMU TOMYIIEHUSAMHE , STOT TEPMOTUHAMHICCKHUH MPOIECC MOYKHO OTUCATh U PACCUUTATH C MTOMOIIBIO U3BECTHBIX
TepMoIMHaMu4eckuX (Teopernyeckux) 1ukioB (Kapue Otro, [luszens, TpuHkiepa).ITOT pacyeT BIIEpBBIC B MUPE MPEUIOKUIT
npodeccop MBI'Y B.U. I'punesenxwuii B 1906 r.

[Ipu aTOM ZenaroT cnegyromme JOnyieHus

B munmHape qeuraTessi HaXOUTCS IIOCTOSIHHOE (HECMEHsIeMOe) KOJIMYeCTBO pabouero Tena (JelCTBUTENbHO padouee

TeJIO B LIWIMHAPAX JABUraTesIs IIOCTOSHHO OOHOBJISETCS).

TemnoTa B HIMHAP JBUTATEIS IOABOAUTCS HU3BHE (peabHO TEIUIOTa 00pa3yercsi BHYTPHU LIJIMHAPA IBUTATEIS IPH

CrOpaHHH B HEM TOILIMBA(CMECH) , BEJIMYMHA KOTOPOH MOXKET U3MEHSITHCS , B 3aBHCHMOCTH OT ITOJIHOTHI OKUCJICHHS TOILTHBA B
CMECH.

TerioeMKoCcTs paboyero Tesa (HECMEHIEMOro) B LIMIHHIPE OCTOSHHA U HE 3aBHCHT OT U3MCHECHHS TEMIIEPATYPhI
(mefiCTBUTENBHO TEIUIOEMKOCTh pab0yYero Teina M3MEHSIETCS U 3aBHCHT OT COCTaBa CMECH, €€ TEMIICPaTyphl M BHEIIHUX YCIOBUH
IKCIUTyaTaIN ).

4. Tpouecchl CxKaTHA ¥ paCUIMPEHUs padoUero Tena B IUIMHPAX ABUraTeNs MPOUCXOAUT 0e3 TerioooMeHa (aanadaTuiecky) ,
(peasbHO MPOIIECCHI UAYT CO 3HAYMTEIBHBIM TEIIIO0OMEHOM (TTOJUTPOITHO) , - TeMIteparypa BHyTpH Iuaapa (70-100) 0 no (2200
—2400) o C u 3atem camxaercst 1o (500-600)o C.

VuuThIBasE yKa3aHHBIC BBILIE UCXOJHBIC JOMYIICHNUS, COMIACHO BTOPOr0 3aKOHA TEPMOIMHAMHUKN MOYKHO OIPEICTUTD TEPMHICCKHI
KII[ omHoro kumorpamma pabouero tena (CMecH) OH Oy/IeT ONpeAesIThC OTHOIICHHEM PabOoThI IUKIIA 1T K MOJIBEACHHOMY 3a MK
Temy, - q1:

nt=1-(q200)/ql =(ql- [1q2[1)/ql =hyql 4.1)

rae - [1q2[) abcomoTHOE 3HAYCHHE KOJMYECTBA TEILIOThI, OTIAHHOW 33 LUKJI XOIOCTOMY UCTOUHHKY, Jk/Kr; (1 — KonuaecTBo
MOJIBEICHHON 3a MK TerwIoThl, Jk/Kr; Lir - paboTa 3a UK OAHOrO KIjtorpamMma pabodero Tea nepeMerleHus IIOPIIHS B
mwmHape. Vnu 1uis io6oro 3aMKHYTOro ukia G KuiiorpaMm pabodero Teia coBepuiat padoTy:

(4.2)
I'paduaeckn paboTa IMKIa paBHA TUTOIIA M, 3aKIIOYEHHON BHYTPH JHarpaMMBbI KA (B KoopauHatax P — V).

B nporecce padouero mukia B unuHapax JIBC senuuuna P u V nocrosuHo usmensercs. I'paduueckoe nzodpaxenue padoyero
mporiecca (IIMKIIa) B KoopauHaTax P-V Ha3bIBaeTcs MHANKATOpHOI auarpaMmoi (cM.puc 4.1).

Puc. 4.1 — Pabounii nuKII TEIUIOBOTO ABUTATENS

Hrak, pabora NUKIa OIpENENseTcs IIOMaabi0 BHYTPH KOHTYpa MUKIIA. s yIpOoIeHNs HHKEHEPHBIX PACUeTOB 3aMEHIM
IUIOI[A(b , OTPAaHWYCHHYIO KPUBBIMH (pabouero MMKIIa) SKBUBAICHTHO! IO IbI0 IPIMOYTOIBHIKA, C BEICOTOH P 1 ocHOBaHHEM




S(Vh) (cm.puc.4.1). ConocrapieHne pa3inyHbIX paOOYHX IIUKIIOB IIPOBOMTCS IO BETUYMHE pabOoTHI(ILIONIA 1) B SAUHHUIIE 00beMa
HWINHApA , T.€

Vmax — Vmin =Vh 4.3)

T.C. pa60Ta MKJa, LII YCJIOBHO IPUPABHUBACTCS IIJIONIA I PABHOBEIIUKOI'O el
IpsAMOYTOJIbHUKA C BBICOTOM PH y KOTOpast Ha3bIBACTCA CPEAHUM YCIIOBHBIM JAaBJICHUC IUKIIA, - IOCTOAHHBIM Ha BCEM XOAY MOPIITHA:

Pu = (Lu )/(Vmax — Vmin) (4.9)
T.¢ P11 - YCIIOBHO IIOCTOSIHHO Ha BCEM XOJLY MOPIIIHSL.

IIpuMeHHUTENBHO K OPLIHEBBIM JBUraTEISIM O0BIUHO paccMaTpUBatoT 00001eHHbIN TeopeTudeckuii nuki (I'. B. Tpunkiepa). - co
CMEIIaHHbIM IT0BOJIOM TEILIOTHI (CM. puc 4.2 )

0606mennsii uki I'.B Tpunkiepa o0beauHseT B cede 1Ba LUKIIA | UK € HOABOJOM TEIUIOTHI IIpH IocTossHHOM 00béMe (C.Kapho
—H.O1T10) 1M LUK C TOABOIOM TEILTOTHI IPU MOCTOSSHHOM AaBieHuu (P. duzens).

Puc. 4.2 — OG0O0IICHHBIH TePMOIMHAMHYECKHI IIUKII TOPIIHEBOTO ABUTATEIIS.

B 3TOM TeopeTHYECKOM IMKIIE POLIECCHI CXKATHS U PACHIAPEHUs TporcxoasT 6e3 terutooomena (PVK = const) , T.e axuadaTHo,
OTBOJ U NOJIBOJ TEIUIA IIPOUCXOMAT Takxke : npu V —const u P — const.

Torna, 3Has TeMIiepaTypy pabodero Teia B ONPECIEHHBIX TOYKaX KA, MOKHO 3aIUCATh BEIPAYKEHUE JUIS OIPEICTCHUS
TIOJIBE/ICHHOM 32 IIMKJI TEIIOTHI

ql=Cv (Tz'-Tc) + Cp (Tz-TZ) (4.5)

rae Cv u Cp — COOTBETCBEHHO, YIIEIbHBIC MaCCOBBIC TEIIIOEMKOCTH padodero Tena npu V-const u P-const.
AHaJIOrMYHO, MOJKHO OIPEETUTh KOJIMYECTBO OTBEACHHOM 3a LMK TEIIOTHI ( aOCONIIOTHO) :
0q20=Cv(Ts—Tf) + Cp (Tf-Ta) (4.6)

rne 1z, Tz, Tc...Ts, Ta... - Temriepatypbl padodero Teia B XapakKTepPHBIX TOYKAX LUKIIA.

Tor/a, MOJCTABKB TH 3HAYCHHS B Boipaxkerne (4.1) momydum BeipakeHne TepmoauHamudeckoro KITT:

nt=1-(0q20)/ql =1 - (Te-TH+K(TF-Ta)/((Tz"- Tc)+k(Tz-TZ) @.7)

rae k = Cp/Cv - nokasaresb aauabaTsl
CornacHo puc 4.2 BBeiéM ciieayrolne 0003HaueHus1(I1apamMeTphl IBUTATENS) |

€ = ValVc - crenenb cxaTus:

A = Pz/V/C - crenens NOBLIIEHUS 1aBIEHNUS;

p =Vz/VcC - crenieHb MpeaBapUTENLHOTO PACIIHPEHHS:
0 = VB/Vz - cTeneHp nociueayouero paciuupeHus;
p'=VB/Va - creneHb NpenBapUTEILHOTO CKATHSI.

Teneps MOXHO B BhIpaxkeHnH (4.7) Bce TeMIIepaTyphl B XapaKTePHBIX TOUKAX AHAarpaMMbl BRIPa3UTh yepe3 Ttemmepartypy Ta -
HayaJyia CKaTHs U HOMYyYUTh CIIeyIolIee BEIpakeHue 1)t 0000IIEHHOro IMKIIa U CpeHee YCIO0BHOE faBieHue, P:

nt=1-1/(e"k-1)) * (p™ [M*(p/p™ ) k-1]+ k (p™-1))/(A-1+KA(p-1)) (4.8)

U3 3T0ro 0600IIEHHOr0 HUKIIA MOTYT OMKCHIBATHCS TPU YACTHBIX CITyYast s

JBC

1 - ki ¢ V - const. (mukiaa Otro - nukina Jusens)

2 - ki ¢ P-const. (umkn Juzens-TpuHkiiepa)

3 - cmemanHsbii 1uka (TpuHKIEpa)

Torma cormacuo (4.8,). cpenHee ycnoBHOE AaBieHre 0600IEHHOr0 UK

Pu=Cv(T a [ *e)] ~k-1) &)/(Va @ e-1)y*nt[A-1+ki(p-1)] (4.9)
Taxk xak

Cv-R/(k-1) u Pa=RT/Va

rae R — yHuBepcanbHas ra3oBas IOCTOSHHASL, TO OKOHYATENLHO OIYYHM:

P = Pa/(k-1)*e"k/(e-1)*nt[A-1+kM(p-1)] (4.10)

Torma cormacuo (4.8) ms:

V = const: nt=1-(1/ek-1) (4.11)
Pu=Pa/(k-1)* [e])] "k/(e-1)*nt (A-1) (4.12)

P = const: nt = 1-(1/ek-1)*(pk-1/k(p-1) (4.13)




Pu = Pa/(k-1)* (ek / &-1) * nt*k*(p-1) (4.14)

3. CMemmaHHbIi K

nt = 1- (1/e7(k-1) )* (pk-1)/(A-1+KA(p-1)) (4.15)
Pu = Pa/(k-1) * (ek/e-1) * qt [A-1+kA(p-1)] (4.16)

AHanmm3upys noy4deHHsle BeIpakeHus: 4.11 ... 4.16 MoXXHO ompenennuTh BIHsIHAE (GakTopoB k M € Ha BenmauHY Nt U PIx .

K =1,41 - s Bo3ayxa (2-x aTOMHBIH ra3).

K =1,3 - cpeanuii mokasareip aguabdaTsl IPOAYKTOB CrOPAHMS TOILIMBO - BO3IYITHOH CMECH.

TeopeTuuecky U 3KCIEPUMEHTANIBHO YCTAHOBIIEHO, YTO YBEJIMUCHUE [T0Ka3aTels aauadaTel K — yBenuuusaeT Tepmuueckuit KIII. a
yBeNUYEHNE 3HaueHUH P uaeT nponopyoHaibHO YBETUUECHUIO 3HAUEHUIH aBiieHus BIlycKa Pa.

AHanornaHo Bener ceost u € OHAKO, € OrpaHWYMBACTCS YCIOBHSAMH Oe3 JICTOHAIMOHHOTO CrOpaHus OCH30-BO3IyIIHBIX CMecei, a
TaKkKe HEOOXOAUMOCTBIO CHIPKEHUS! BEIOpOCa TOKCUUHBIX OKUCIIOB a30Ta, IIPU BBICOKUX € , T.€. 3HAUEHHUE € OTPAHUUUBAIOTCS
BenmunHo 10,5 ... 11, a He 12, kak 310 OBLIO paHee.

3Ha4eHHUs C U3MEHSIOTCS TaK:

OEH3MHOBEIE IBATATENN: € =6.5 ... 11,
musenu: € = 12...26.

IU3eNu ¢ HajytyBoM: € = 12...16.

MHorororiuBHbIe ABATaTENN: € = 8...21.

Tomugo.

TerutoBas SHeprusi, HeOOXOqUMAst JJIsl MPEBPAIICHHS B MEXaHUUECKYIO PaboTy MOAYy4aeTCsl B IIMIMHAPAX JBUTATEIS OKHCICHHEM
YIIIEBOAOPOAHBIX TOIUIUB KHCIOPOJOM BO3IyXa C BBIACICHHEM OOJBIIOr0 KOJIMYECTBA TEIUIa, T.€. TOPEHUEM TOIUIMBO - BO3IYIIHBIX
cMmeceit, kotopoe nporcxoaut 3a Bpems ot 0.01 10 0.001 cekynabl. CropaHue cMecu TeM Jiydlile, Y4eM roMoreHHee (0JHOpOIHEE)
TOILTMBO-BO3/IYIIIHASI CMECh, T.€ YeM OJIFKE OHA MPUOIIMKAETCA K OJHO(A3HOMY COCTOSIHHUIO (Ta3000pa3HOMY).

K MOTOpHOMY TOITUBY IPEIBSBISIOTCS CIEIYIOIHEe OCHOBHbIE TPEOOBAHMUS:

O6ecneunTh OBICTPBIH IYCK JBUTATENS B JIFOOBIX 3KCIUTYaTal[MOHHBIX YCIIOBHSIX

Cropats 0e3 Harapa 1 KOKca.

He BbI3bIBaTH KOppO3UU AeTaneil HUIMHIPO - HOPIIHEBOM IPyMIIbI ABUTATENs

XOopo1I0 NepeMenInBaThCs ¢ BO3AYXOM.

[MonHOCTBIO CropaTh, HE YBENWYNBAasi TOKCHYHOCTH U ABIMHOCTH OTPa0OTaBIINX I'a30B.

OTUM TpeOOBaHHUSAM B OCHOBHOM YIOBJICTBOPSIIOT )KUIKHE U Ta3000pa3HbIC

YIIIEBOAOPOAHBIE TOIUIMBA. JKHAKKHE MOTOPHBIE TOIUIMBA MOIYYal0T HEPETOHKOM U3 MPUPOJHOM HE(TH MM CUHTETHYECKHE TOILUINBA-
IIyTEM MEPEroHKH: KaMEHHOTrO YIS, TOPIOYMX CIIAHIIEB U T.1.

HedhTh B OCHOBHOM COCTOMT U3 Pa3jIMYHbBIX YIiIeBOAOpomoB: aiakansl (CnH2n+2), ankenst (CNH2N) (11X HEMHOT0), IUKITIOATKAHBI
(CnH2n),- (c npyrumu cBSI3AMU yriiepoja) U apomatuieckue y riaeBoaopossl (CnH2n-6) (¢ KonblieBOW MOJICKYIO0i).

Uem Oomee KOMIIAKTHA MOJIENb CTPYKTYPHOIH CXEMBI MOJIEKYNBI YIIIEBOAOPOaa (€€ CTPYKTypa), TeM BBILIE A€TOHALIOHHAS
CTOHKOCTB MOJNTy4aeMoro OeH3uHa. JTo ompenaenseMcs: okTaHoBbIM urcioM (OY), 6eH3nuHa, KOTOPOEe XapaKTepHU3yeT ero B
JIETOHAIIIOHHYIO CTOMKOCTb.

OxranoBoe grcito (OY) onpenensercst comepkanneM (B ClIelHaIbHOM KOHTPOIbHO#M cMecr) n3ooktana (OY = 100) HopmaibHOM
rentane (04 = 0).

BeH3uHbI- 3TO cMech pa3IMyHbIX YIIIEBOAOPOIOB BhIKUMAOMIMX U3 HedTu npu Temneparypax (50...400)oC: npsiMoii meperoHKoit
WM KPEKUHT - MPOLIECCOM, WK METOIOM I'HAPOT€HU3ALHUH, T.€. BBICOKOTEMIEPATYPHBIM KPEKUHTOM, - T.€ TIEPErOHKA PH IaBICHUT
10 200 atu u remneparype 400 °C.

OKTaHOBOE YHCIIO OCH3HMHA ONPEAEIeTcsl Ha OMHOMIMHIPOBOH YCTAHOBKE C M3MEHSIOIIMMHUCS 3HAUCHUSIMA € OJHUM H3
CJIETYIOIINX METO/IOB:

mortopHbii MeTox - TOCT 511 — 82 - na ycranoBke U'T9M nipu ne = 900 06/mMuH

uccnenoBarenbekuii Meron — FOCT 8226-82 — Ha ycranoBke ' T9-6 mpu ne= 600 06/MuH.

Pazuuiry mexxny OUM u OUU Ha3bIBatOT 4yBCTBUTEIBHOCTBIO OcH3MHA K OY. CylecTByeT npuMepHas SMIHpHYeCcKas
3aBrcUMOCTh Mexkay OU (Oe3neronanmonHasi pabota IBUTATENS ), MEXKIY CTEIICHBIO CKATHSA , € U

JIaMeTpoM ero muinuHapa, J:

04Y=125,4 - 413/e + 0,183 1. (5.1)

BeH3nHBI T03TOMY MapKUpYIOTCst TT0 okTaHoBoMY dncity o OCT 2084-82 wnu mo BHOBE BBeneHHOMY Poccuiickomy 'OCTy
P51105-97:

A-72, A-76, Au - 91, Au - 93, Hopmans-80, Perymsp-91, ITpemuym-95, Cynep-98.

MUHUMaTBHYIO TEMIIEPATyPY BO3IyXa IIPH ITyCKE IBUTATENS MOMKHO OIPEIESITUTH MO YMITUPUYECKOI 3aBUCHMOCTH:

Tn= 0.5t10 - 50,5 + (tuk - 50)/3 °C (5.2)

rre t10 - Temmepatypa Beikunanus 10% OeH3uHa o 00BEMY: tHK - TeMIlepaTypa Hadaja KATIeHHs! OCH3UHA.

Yewm Boimie OY OeH31HA, TEM BBIIIE MOYKHO ITOJJHUMATH CTETIEHb CKATHS IBUTATEN, € - 03 MOsBICHHUS JeTOHAIIMOHHOTO TOPEHHS ,




Korjga cropaHue CMECH UeT B3pI>IBOO6pa3HO, T.C , KOra CKOpOCTb PAaCIPOCTPAHCHUS (l)pOHTa 1 IUTaMCHU YBCIINYNBACTCA B 35 pas,
4qTo NMPUBOAUT K 3HAYUTCIBHOMY NaJACHUIO MOITHOCTHU ABUTATCIISL 10 50..55% wu H3HOCY /:[eTanef/'I HHHHH,I[pO-HOpHIHeBOﬁ rpynmnbl
JABUTATCIISL U AK€ MPOrOpaHruIo nopmHeﬁ.

Jln3enbHBIe TOIUINBA XapaKTepHu3yoTces neTaHoBBIM anciaoM(I[H), Te. anamornyHo - comep:kaHUEM B KOHTPOJIBHOM CMECH IleTaHa
(IT4=100) B o -mermi-Hadpranmuue (I{U =0), OHO MOKa3bIBaeT CIIOCOOHOCTH TOIUIMBA K 33/IePKKE BOCIUIAMEHEHHUS OT Havasa MoJadqn
(BmpBIcKa) B muutiHAP ToumiBa, [[U xapakrepusyer "xéctkocTs" paboThl auratens. [ oredecTBeHHBIX TormB 1Y = 45.

Jlnst moBeirernst OY OeH3nHa (ero ceidac MoyqaroT METOIOM KaTaJIHTHYECKOro peopMuHra - BBIXox 10 (65 -,70)%; k
CPaBHEHHIO, [IPH MPSMOIT IIEPEroHKe - BbIxo/ OeH3nHa Toabko (10 - 15)% - B Bujie apoMaTH4eCcKUX YIIIEBOAOPOIOB) ICIAI0T
MPYCAJIKH CIIENUATEHBIX aHTHACTOHATOPOB; OOBIYHO /IS 3TOr0 HCHONB3yI0T TeTpodTmiicBuHel (TOC) - oueHs CHIIBHBII 5!
ITosToMy 3THIMpPOBaHHBIE OCH3MHBI OKPALICHEI B SIPKHC IBETA: CHHHMIA, OpaHXeBBIH, 3eeHbli. M BooOIIe uX JrydIiie He MPHUMEHST.
K npumepy, B SINOHMK STHINPOBAHHBIX OEH3MHOB BhITycKaeTcst okoito 1%. a B CIIIA - okono 3%. Ceituac Bexytcs paboTHI 10
BHEAPEHHIO U1 NoBbIIeHHsT OY GEH3MHOB HETOKCHYHBIX aHTH/ICTOHATOPOB HA MapraHIeBOI OCHOBE (OHH OYCHB JOPOTHE) HITH
BOJIBI.

CpaBHurenbHas oleHka OU GeH3MHOB IOMYy4YEHHbIX Pa3IMUHbBIMU METOJAMU APYTUX MTOKa3aTelel npuBeeHa B Tabnune 1

Tabauma Ne 1

TTokaszarenu A-72 A-76 A1-93 AH-98
OYm-768589
OYwu--9398

KonmruecTBO CBHHIIA B 3THIHPOBaHHOM Oensune, ot 0,3 10 0,5 r/kr 6ens.

0,24
0,5
0,8

Temneparypa Hadana kuneHus THK, °C He HIDKe

35
35
35

10% neperonka : npu t°C : JIETH. HE BHILIE

70
70
70

3HMMH.HC BBIIIC

55
55
55

50% neperonka: jerH.He Bbitie °C

115

115

115

sumH.He BeIme, °C - 100 100 100
90% neperoHka : jieTH.He Bhiie, °C

180
180
180
sumH.He Beime, °C - 160 160 160

Mo TOCT 2084 — 82 GeH3uHBI MAPKUPYIOTCS TaK :

A-72, A-76, Au-93, Au — 98, «DxkcTpay.

Justomnueo Mapkupyercs mo 'OCT 4749-82: apkruueckoe (JJA) — ucnonb3yetces Hike -300C , 3umuue (J13) — ucnonb3yrorcs
Boie -30 oC , neruue (J1JI) — ucnons3yrores coiie 0 oC, cnienpansroe (JIC).

Kpome Toro, B HacTosiIIee BpeMsi OEH3MHBI BBITYCKatOTCs ¢ codmoenneM cranaaptoB EC @ «EBpo-3», «EBpo-4», «EBpo-5», «EBpo-
6».

B Hacrosmiee BpeMs, B KauecTBe MOTOPHOT'O TOIUIHBA ISl aBTOMOOMIIBHBIX JIBUTATENeH HAYMHAIOT IMTUPOKO IPUMEHSTH Pa3IMIHbIC
ra3bl: MPUPOJHBIE (CKATHIE M CKIKEHHBIE), TPOMBIIIIEHHBIE, KOKCOBBIE. TEXHOJIOIMIECKIe Onorasbl U npyrue. . Cxxatbie
npupozusie rassl (CIII') mpumepHo Ha 95% coctosT n3 Metana (CH4). a cxmxernnsie (CHI') - B o0cHOBHOM 13 TIponaH - OyTaHa.
Hapsiny ¢ monoxuTenbHBIM: OOJBIINE 3a1achl, Majiass CTOMMOCTB, Oolee Beicokre OY 1 MeHbIIIast 9KOIOrHIecKast OIacHOCTh
ra30BO€ TOIUTMBO MMEET M CYIICCTBEHHBIC HEAOCTATKH:

Ipumepno B 800 ... 1000 pa3 MeHbIIAs TEIJIOTA CTOPAHHS €IUHUILIBI 00BEMa




(ipu aTMOC(EPHBIX YCIIOBHSAX), YEM Y SKHIKUX YIIIEBOIOPOIHBIX

TOIUIMB; y CKIDKEHHBIX Ta30B, aHAJIOTHYHO, TEIUTIOTa cropanus Mensie 1,3 ... 1,5 pasa

2. MeHbIIIast 5SHEPrOEMKOCTb.

3. Kak cencrBre . 1 1 11 2 COOTBETCTBYIOIIEE MOITHOCTH JBHTATEIS

4. ITnoxoe nepeMeIInBaHUE Ta3a C BO3AYXOM. - OTCIOJIa HEMIOIHOE CrOPAHUE ra3a B

CMECH U YBEJIMYCHNE TOKCHIECKHX BEIOpocoB (ocobeHHO CO - 1 CH, 11 0c00EHHO B yCIIOBUSX MTOHIKEHHBIX TEMIIEPATYP
OKPY’KaIOILIEro BO3yXa).

5. TloBbllIeHHAs I0XKAPOOHNACTHOCTD U CIIOAKHEE TEXHUKA O€30M1aCHOCTH

6. [moxoii 3amyck JBHTATEINs - 0COOEHHO B XOJIOJJHOE BPeMsI IoJia, a 3HAYUT

HeoOxonumocTh yctanoBkr Ha ATC 6osee momabix AKB.

7. Bonb1oii Bec ¥ rabapuThl Ta30BOM anmapaTypsl.

JIM3TOILTHBO - 3TO TSDKEII0E MOTOPHOE TOIUTUBO, COCTOUT U3 Goiee TsokenbIX (pakimit Hedru: 30 % - OeH3MH, JIETPOUH, KEPOCHH U
70 % - comsipoBoe Macio. OHO XapakTepuzyercsi IeTaHOBBIM ducioM (L1Y) — oHO rmokasbIBaeT CrriocOOHOCTh TOINIHBA K 3aJepiKKe
BOCIUIAMEHEHMUS, T.€ XapaKTEePU3yeT «OKECTKOCThY pabOThl ABUTrATENS.

CropaHnue TorImBa

MOTOpHLIe TOIUIMBA — 3TO YIVIEBOAOPOAHBIC TOIIMBA, T.C. COCTOAT U3 MOJICKYJI yIJIEpOoJda U BOAOpOAA.
:‘)J'IeMeHTapHHﬁ COCTaB TOIUIMBA, T.€ MaCCOBOC COACPIKAHUC B TOIIJIMBE COCTABJIAIOIINUX KOMIIOHCHTOB!

C+tH+O=1kr (6.1)
JIM3TONIMBO 0,870C+0,126H+0,0040T1 = 1 kr (6.2)
"'a30B0€E TOMUIHEBO Yi [ CnHmMOr+N) 2=1m3 (6.3)

Cropanwe TorutiBa (OKHCIEHHE ero B pabodeil cMec ) MpeJICTaBIsieT CO00i CIIOKHBIN (HH3UKO-XMMHYECKHI MPOIIECC OKUCIICHUSI
TOIUTMBA KHCJIOPOJOM BO3/yXa, - C BBIJICJICHUEM OOJNBIIOro KOJTMYECTBA TEIUIa. JTO CIOKHAS IEMHAst IK30TePMHUYECKasi PeaKIus.
ITpu nosTHOM cropaHuy (OKMCIICHUH) TOIUTMBA YTIIEPOJ M BOIOPO]] TOIIMBA MOJHOCTBIO OKHCIAETCS KHCIOPOIOM BO3AYyXa.

C+02=C02 u 2H2+02=2H20 (6.4)

B MaccoBBIX eUHUIAX |

Jost Cxr [ICL : Cxr [JC+8/3Cxkr [JOL] = H/3Ckr [1CO2 [ (6.5)
Jst Her (TH2( Hxr [JH2[1 + 8 Hxr (10201 =9 Hxkr[/H20[] (6.6)

IIpu pacuére B KMIOMOJIB:

Cxr [ICLJ +C/12 kmons [1O2[] = C/12 xmons [ICO2(] 6.7)
Hxr (JH2( + H/4 xmons [1020) = H/2 kmons [JH20[ (6.8)

W3 ypasuennii (6.6) u (6.8) BuaHO, 4T0 00BHEM YKCIIa MOJIEH IPOIYKTOB PEAKIMi Cropanus yriepoza ¢ kuciaopoaoM (CO2) pasen
o0bemy 02, a peakiys OKUCIeHUs Bogopoaa ¢ kuciopoaoM (H20) [TpuBomut k ABYKpaTHOMY YBEIIMYEHHIO BOJISIHOTO Mapa 1o
CPaBHEHHMIO C KMCIOPOAOM. DTO XapaKTepuzyeTcs KO3((UIIMEHTOM MOJICKYJIIpHOro namMeHenus (p0).

TakuM 00pa3oM, MUHUMAJIBHOE KOJIMYECTBO KUCIOPOAA, HEOOXOAUMOE ISl IIOJIHOT'O OKUCIICHHS TOILIMBA - 3TO KOJIMYECTBO
HA3bIBACTCS TEOPETUUCCKU HEOOXOANMBIM KOJIMYECTBOM KHUCIOPOAA ISl [IOJTHOTO CrOPaHus 1 Kr TOILIHMBA :

00=8/3C+8H-Or (6.9)
HMJIX B KMOJIb:
00=C/12 + H/4 - O1/32 (6.10)

Y4uThIBasi, YTO B PEANTLHOM JABUTATENE ISl OKHCIEHUS TOILIMBA KHCIOPOA IIOCTYIIAET B COCTaBE aTMOC(HEPHOro BO3AyXa B Iporecce
BITYCKa, & B BO3JyX€ HO Macce KUCIOpOoaa COAEPKUTCS NpHOIm3nuTensHo 23%, a 1o 006EMY,- COOTBETCTBEHHO, 21%, momyunm
TEOPETUIECKH HEOOXOTMMOe KOJIMYECTBO BO3AyXa ISl CrOpaHus 1 Kr ToriMBa

L0=1/0.23*(8/3C+8H-Ort) = 14,95 kr (6.11)

L0=1/0.21*(C/12+H/4-01/32) = 0,512 xmonb (6.12)

MonekynspHas Macca Bo3ayxa | B = 28,97

CnenoBarenpHo: LO=pB-L0=28,971 L0

AHaNIOTHYHO IJIsI CTOpPaHMSA Ta3a:

1 moms CnHMOT +(n+m/4-1/2)moms O2 = nmmonsCO2 + m/2 moms H20  (6.13)

WIN: TEOPETUIECKH HEOOXOJMMOE KOTMUECTBO BO3ayXa sl cropanus 1 mons wmu 1 M3 tormusa:

L0 =1/0,21 [ (n] +m/2-r/2) CnCmOr xmons, (6.14)
rae CnHmMOT - 00béMHBIE 0K OTJETBHBIX KOMIIOHEHTOB B ra3000pa3HOM TOILIMBE

Koahpunment n30bITKa Bo3ayXa (00).

B 3aBucnmoctn ot pexnma padotst [IBC. monoxeHns yrpaBIsioONInX OPTaHOB CHCTEMbI MUTAHUSA U YCIOBHII CTOpaHUS
(aBTOMOOMITBHBIE ABUTATENH PAaOOTAIOT B OCHOBHOM HA HE YCTAHOBUBIIHMXCS PEXXIMAX) U UINHIPE MOXKET ITOCTYTIATh PAa3INIHOE
KOJIMYECTBO BO31yXa, T.€. CMECh OyJIeT Pa3IHIHOM MO COCTaBy. TO XapakTepusyeTcst Ko hUIueHToM H30bITKa BO3AYyXa (a),




KOTOPBIH TIOKa3bIBAET OTHOIMICHHE JICHCTBUTEIHHO MOCTYITMBIIIETO B IIAIHHIPHI BO3/IyXa K TEOPETUUECKH HEOOXOIUMOMY
KOJIMYECTBY IS [IOJTHOTO CTOPAHHSI IIOCTYIUBIIIETO TOIUIHBA, T.C.:
a=L/Lowmm B xkmonp a=L/LO (7.0)

Taxwum obpazom, roprodast cMech B JIBC MoxeT ObITh:

mpu a = 1 - CTeXMOMETPUUYECKOr0 COCTaBA.

npu a < 1 - oboramieHHas1, Oorarasi, mepeodorameHHasl cMech (B 3aBHCHMOCTH OT BEIMYHHEI OL).

npu a > 1 - COOTBETCTBEHHO - 00CAHEHHAsL. OetHast MM HIepeoOeJTHEHHAsI CMECh

B 6en3uHOBEIX JIBC  MOXET M3MEHATHCS (M3 YCIOBHS FOPSHUsS] OEH30BO3/TYIIHBIX CMECH B OOBIYHBIX YCIIOBHSX ) B IIpeieax
(0.65. 1.25).

B nmusensix, COOTBETCTBEHHO, B mpezenax 1,3. 4,5.
8 INonHoe cropanue Tomwmea (o > 1).

I'opro4ast cMech COCTOMT U3 MAPOB TOIUINBA CMEIIIAHHBIX C BO3IYXOM.

Oo01Iee KOJIMYECTBO FOPIOYEH CMECH B KMOJIb (IIaphl TOIUIMBA + BO3AYX) Ul OCH3WHOBBIX JIBUTATENEH OyneT :
MIl=alo+1/uT (8.1)

rae T - MonekynsipHas Macca TOIUTHBA.

Jis 6eH3HHOB puT=110... 120.

s nqu3rornumea puT =180...200

s Bozyxa uB = 28.97

JU1st tu3erned KOJIMYecTBO MOCTYIIAOIIEro BO3/IyxXa:

M1 = a*Lo 8.2

JUi1s Ta3a, COOTBETCTBEHHO:

Ml=1+a+ Lo (8.3)

Jlitst 1060ro TOIIIHBA Macca CMecH (B KT )

Gl=1+a*Lo (8.4)

ITpy oHOM cropaHuyl (OKHUCICHHM) TOIUTHBA

Oo011ee KOJIMYECTBO MPOAYKTOB CrOPaHus (B KMOJIB) , OTHECEHHOE K 1 KT )KH/IKOT0 TOIUTHBA, IPH TIOJTHOM €ro CrOPaHuH , OyJIeT,
KMOJTB:

M2=MCO2+MH20+MO2+MN2 (85)

KonnuecTBO OTAEIBHBIX KOMIIOHEHTOB IIPOAYKTOB CTOPaHUS ONPENENSIOT o (hopMyIaMm !

MCO2 MCO2 = (/12 (8.6)

MH20 MH20 =H2 (8.7)

MN2 MN2 =0,79%a- Lo (8.8)
MO2 = 0.21-(a-1) * Lo (8.9)

rae 0,21*a*Lo — macca nocrynuBiiero kuciaoposaa B kmoinb: 0,21* Lo - Macca KucliopoJia y4acTBOBABILAS B TOPEHUH B KMOJTb.
IMoncraBuB Bce 3TH 3HaYeHHs B BeipaxkeHue (8.5). a BMecto 0,21* Lo u3 Beipakenus (6.11), 3Hauenne L0, nonydum (B KMOJb):

M2 = a*Lo + 1/4(H+ O1/8) (8.10)
150050
M2 = C/12 + H/2 + 0,79%Lo + 0.21(a- I)Lo (8.11)

rae 0,79(a-1)Lo n 0.21 (a-1)Lo - cOOTBETCTBEHHO MacChl M30BITOYHOIO a30Ta M KUCIIOPOa B MPOIYKTaX CrOPaHHsL.
AHAIOrHYHO MOXXHO PACCYUTATh KOIUYECTBO MPOAYKTOB Cropanus. M2 [uis ra30BOro TOILIUBA.

IOCYIAPCTBEHHOE OBPA30OBATEJIBHOE YUPEXXIEHUE BBICILET'O ITPOPECCUOHAJIBHOT'O OBPA3OBAHIUA
KBIPTBI3CKO-POCCHUMCKUU CIIABAHCKUY YHUBEPCUTET

EcrecTBeHHO-TEeXHUYECKHI (HaKyIbTET
Kadenpa «ABTOMOOHUIIBHBII TPAHCTIOPT)

B.M.I'nazynos, J[.B.I'mazynos

CuiioBble arperaThl
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C 65 CunoBble arperaTsl: MeToandeckoe ocodue 1 3aianust K BBIMOIHEHHIO KypcoBoii pabotsl / B.W. I'nazynos, [I.B. I'na3zynos. —
Bumikek: M3natenscto KPCY, 2021 — 37 c.

ConepXuT BapHaHThI 3aJaHHi, LENH, 331a4H 1 METOJMKY BBIMOJHEHHUS KYPCOBOM paboThI.

JlaHbI OCHOBHBIE PEKOMEHIALIMH 10 €€ BHITIOIHEHHIO U 0OPMIICHHIO, & TAK)KE METOIMYECKHE YKa3aHHS 10 BBIMOIHEHHIO TEIUIOBOTO
M IMHAMHYECKOTO PAcueTOB MOPIIHEBOIO JABUIATElsl BHYTPEHHETO CrOPAHHS U MOCTPOCHHUIO HHANKATOPHBIX AUArPaMM JIIst
OCH3MHOBBIX U JW3EIbHBIX JBUrATENICH.

Hacrosiiee MeToanyeckoe mocodue odierdaet H3ydeHrne JUCLMILINHBI H CIOCOOCTBYET YIUIyOIeHHOMY BOCTIPHSATHIO IPOTEKAHUS
pabovnX MPOLIECCOB M HATPY)KEHHS JieTaiell aBTOMOOMIIBHBIX IBUTATEICH.

IpenHa3sHaveHO Uil CTYACHTOB BeeX hopM 00ydeHHs, H3y4alonX IMCIHUIUINHY «CHIIOBBIE arperatsly - Hanpasienus 190600.62 —
«OKCIUTyaTalus TPAHCIIOPTHO-TEXHOIOTHYECKUX MAIIIMH U KOMIUTEKCOBY. [Ipoduith « ABTOMOGHITBHBIH CEPBUCH

KPCY, 2021

VK 621.43:629.113

BBEJIEHME

JlanHoe MeToAnYecKoe MOCOOus U YKa3aHHUs K BBIIIOIHEHHIO KOHTPOIBHON U KYpCOBOM pabOT BBOAATCS B CBSI3U C HOBBIMHU
yueOHBIMH TJIAHAMH JUISI CTY/ICHTOB OYHOTO U IMCTAHIIMOHHOTO 00y4eHus - HarpasiieHus 190600.62 — «Dkcruryararus
TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIlIUH U KOMIUIEKCOBY. [Ipoduiib «ABTOMOOMIBHBII CEPBUCY.

B npouecce u3ydeHus AUCHUILUTUHBI CTYAEHT JOKEH BBIOIHUTS:

KOHTPOJIbHYIO paboTy IO TEIIIOBOMY pacyeTy HOPIIHEBOr0 aBTOMOOMIBHOTO ABUTATeNsl BHYTPEHHETO CrOPaHHUS;
nabopaTopHble PAOOTHI IO UCIBITAHUAM aBTOMOOWIBHBIX IBUraTeNleld Ha HCIBITATEIBHOM CTEHE — 110 HUM JIeaeTcs
3allUTa;

KypcoByto padory (KP), ¢ e€ 3amuroii;

CaTh SK3aMeH (3a4€eT) 10 OCHOBAM TEPMOAWHAMHKH, TEOPHH pa00YHX MPOLIECCOB U MPOLIECCOB CMeceoOpa3oBaHus B
OCH3MHOBBIX U TM3EIbHBIX ABUIATENSIX, TEIUIOBOMY U TMHAMHYECKOMY pacyeTaM aBTOMOOMIIBHBIX ABUTaTeNeH.

Crnava OTYETHBIX MaTEpUAJIOB IIPOU3BOIUTCS B CTPOr0 YKa3aHHOM BBIIIE TIOCIEA0BATEILHOCTH. B BUIe HCKITIOUEHHUS CTYIEHT MOXKET
3amutuTh KP BHE ceccum, py ycloBUU BRIMONHEHUS LI 1 1 2.

[pu camocTOsATENEHOM paboTe CTYACHTaM PEKOMEHAYETCS UCIIOIb30BaTh CIEAYIOLIYI0 OCHOBHYIO U JIOMOTHUTENBHYIO JTUTEPATYPy:
Apxanrensckuii B.M., Buxept M.M. u ap. ABromobunsnbie apuratenu / Pex. M.C.XoBax. — M.: Mamunroctpoenune 1977
-592c.

I'yrun A.M. Beictpoxo/Hble opiHeBbie Apurarenu. — JI.: MammHoctpoenue, 1967. — 259 c.

Komuun A.U., Hemuno B.I1. PacueT aBTOMOOHIBHBIX U TPAKTOPHBIX ABUrateneit. — M.: Beicias mikona, 1980. — 385 c.
3BoHOB B.A. TokcHYHOCTH ABUTATENEH BHYTpEeHHETO cropanus. — M.: Mamunoctpoenwne, 1981. — 160 c.

I'mazynoB B.U. Koncnekr nexuwmii mo aucuuiuinae «CHUITIOBBIE arperaTbh)

[Momwik I'.K. Teopwust, KOHCTPYKIIMS ¥ pacueT aBTOTPAKTOPHbBIX aABurareneil. — M.: Mammnoctpoenue, 1981. — 520 c.

Kpome ykazaHHOH TUTEpaTyphl, CTYAEHTaM PEKOMEHYeTCsl CUCTEMAaTHIECKH 3HAKOMHTBCS € XKypHaIaMU «ABTOMOOMIIBHBIH
TpaHCIOPT», «ABTOMOOMIILHBIN TpaHcnopT Kazaxcrana» u «ABTOMOOMIBHAS TIPOMBIIIIIICHHOCTBY.

KYPCOBAS PABOTA (KP)

B Hacrosmiee BpeMst HOpIIHEBbIE IBUraTeNr BHyTpeHHEro cropanus (JIBC) moka sBAsSIOTCS OCHOBHBIMH CHIIOBBIMH arperaTraMu
Pa3NUYHBIX TUTIOB COBPEMEHHBIX aBTOMOOMIIEH: OEH3WHOBBIX, TU3ETbHBIX, TA300aJIOHHBIX U T.1I..

VYcnenrnoe pa3BUTHE COBPEMEHHOTO JIBUTATENECTPOCHHS C LENbIO YAYYIIEHHsT MOITHOCTHBIX, SKOHOMHUUYECKUX M TOKCHYECKHX
nokasaresneii JIBCHe BO3MOXKHO 0€3 IeTabHOTO U3y4YCHHUS TCOPUU B YAYUIICHHUS paO0unX MPOLIECCOB, MPOXOIAIINX B IHITHHIPAX
JBC, B nx MeXxaHN3Max M CHCTEMaX.

Llens u 3amaun KP
[IpaxTuyeckoil peanuzanueld NOITyYEeHHBIX IPU U3YyYEHUH IUCHUIUTNHBI « CHUIIOBBIE arperaTbl» TEOPETHUECKHX 3HAHUH 110 TEOPUH

pabounx mponeccoB, 3G (HeKTHBHBIX ¥ ’KOHOMUUYECKHX ITOKa3aTeNel aBTOMOOMIBHEIX ABUTAaTeNeH U MX OCHOBHBIX KOHCTPYKTHBHBIX
IIapaMeTPOB, ABISAETCS MPOBOJUMBIA CAMOCTOSTEIBHO CTYACHTAMH TEITIOBOH M AMHAMHUYECKUH pacdeT MOPITHEBHIX OCH3MHOBBIX I




JU3EIbHBIX JBUTaTENIEH.

Junamuueckuii pacuer JIBC npoBoanuTcs Ha OCHOBaHHMU TEIUIOBOIO pacyeTa JBUraTels /sl ONpPEe/IeHUs CUII U MOMEHTOB,
neictByromux B netansax KIIM i npoBeaeHus fanbHeiero npouHocTHOro pacuera aetaneit ABC.

IIpu 5TOM: TEIUIOBOM pacyeT IBUTATEI 3aKaHYMBAECTCS TOCTPOCHUEM HHANKATOPHOM JHarpaMMbl pACCYMTBIBAEMOrO ABUTaTENs U
€r0 TEIUIOBBIM 0alaHCOM, a JMHAMUYECKUH pacdeT 3aKaHIMBACTCS pacyeToM 3HAUCHUH CHJI K MOMEHTOB, feHcTByromux B KIIIM
n3aTeM BBIUEPUMBAHUEM Ha JINCTE BaTMaHa (opmaTa Al (MM MAJUIMMETPOBKE) IUArpaMM 3TUX CHJII I CyMMapHOT'O KPYTSIIEro

MOMEHTa 3a pabounil UKL, T.€. 3 1Ba 060poTa KoneHuaToro Bama (3a [ 720] %o).

K BrinonHenuto kypcosoii padotsl (KP) cienyeT npucTynarh TOJIbKO IOCIE U3YUEHUSI COOTBETCTBYIOIINX Pa3/ielioB Kypca
«CuIoBbIe arperaTbl» M CTPOTO [0 CBOEMY BapHAHTY JIBUTATEIS U €r0 IIPOTOTHIIA.

BrinmcaB ucxoHbIe JaHHBIE AT CBOETO BAPHAHTA ABUTATENS U YSACHUB IOCIIECI0BATEIEHOCTh BEIIOJIHEHNS TEIUIOBOTO pacyera,
CTYJEHT MOXKET NPUCTYIUTH K BHIIOJTHEHUIO PACUETOB.

B mporiecce BEINOMHEHMS TEIUIOBOTO ¥ JMHAMUYECKOTO PACYETOB HEOOXOANMO yKa3bIBATH PA3MEPHOCTH BCEX BEJIMYMH B CHCTEME
CU. Bce pacderTsl ciieayeT COnpoBOXIATh KPATKUMH MOSICHE "HUSAMH, 00OCHOBaHHEM U HEOOXOAMMBIMH CXEMaMH U TpaHKaMH.
Ecnu B Xoze pacuera NpUXOIUTCS 33/1aBaThCsl KAKUMH-JTHO0 SMITMPHICCKUMH KO3()(HHUITESHTAMH, TO HEOOXOIUMO TOIPOOHO
000CHOBATh UX 3HAUCHHE M ONPEACIUTE HX METOJJOM HHTEPIONIMH 11t cBoero J[BC.

Pemmate ypaBHeHUs cienyeT B OyKBEHHOM BHJIE, M TOJIBKO B OKOHYATEIIHHO MTONYICHHYIO (POPMYITY TOICTABIIATE YHCIIOBBIC
3HAYCHMs, 2 OYKBEHHBIC 0003HAUCHHUS TAPAMETPOB JIOJKHBI 00533 TEIBEHO MOSC HATHCS.

3HauCHNS MPUMEHSEMBIX SMIIMPUYECKIX KOI(QOUIMEHTOB ¥ MTapaMeTpoB (CKOPOCTH ITOTOKA CMECH (MITH BO3yXa) Ha BITYCKE,

K03 GUIHEHTHI a9POANHAMHYECKOTO COPOTHBIIC "HUS, BEIITYCKHOM CHCTEMBI, TEMIIEPATYPHI ITOAOTPEBa 3apsiaa U Jp.)
OIPENEIAIOTC METOIOM HHTEPIIOJISIIH, B COOTBETCTBHE C OBICTPOXOAHOCTHIO PACCUUTHIBAEMOTrO IBUIATENS M €T'0 MIPOTOTHIIOM.
KoHTposbHBIe pabOTHI BEIONHSIOTCS B OOBIYHBIX YUCHHUECKIX TETPAIIX, aKKypaTHO, YepHIIaMy. Ha kax10i cTpaHuIle TeTpaan
CIIEIyeT OCTABJIATH ITOJIS [UIS 3aMeUaHuH pelieH3eHTa. [ padkn HHIMKATOPHBIX JMa—TPaMM BBIOIHSAIOTCS HA MIJUTHIMETPOBKE B
KapaHzare.

TTockoJIbKY KOHTPOJIEHBIE Pa0OTHI SABILTIOTCS 9acThio KP TocTyneHTy HeoOX0AMMO TIpH cebe OCTaBIISTh YSPHOBOI BAPHAHT
KOHTPOJIbHON paboThI.

VicxonHble JaHHBIE I KQXKI0ro KOHTpospHOro 3ananus KP npue—nens! B [Ipunoxenun (B 10 Bapuanrax). Homep BapuanTa
CTYJCHTA COOTBETCTBYET MOCIIeAHEH IHppe HOMepa ero 3a4eTKH MK ero mudpa.

ITpu BBIOOpE 3a1aHUi HOMEpP BapHaHTa MO BEPTUKAIIHU CICIYET COBMECTHTD C MOCIEeIHEeH (POl yueOHOro rosia, a o ropu30HTAIIH
- ¢ nocneHei mudpoit ceoero mudpa.Hanpumep: mmdp crynenra - 2359, pabora Boimonusercs B 2020/2021 yueGrom roxy.
CoBMeCTUTB BapUaHT | 1O BEPTHKAIN C HOMEPOM 9 1O FOPU30HTAIIH.

ITo MCXOAHBIM JaHHBIM, IPUBEACHHBIM B [IpHII0XKEHNH, B COOTBETCT "BHH CO CBOMM BapHaHTOM, HY>KHO BBIIIOJTHUTH TEIIIOBOM
pacyeT YeThbIpeX "TaKTHOI'0 aBTOMOOMIBHOIO ABUIATENS IPU €rOMaKCUMAaIbHONW MOIITHOCTH. 3a—TeM I10 Pe3y/IbTaTaM TeILIOBOTO
pacyera HY>KHO IIOCTPOUTh MHANKATOPHYIO IMarpaMMy U OIPEASIUTh KOHCTPYKTUBHBIC TapaMeTphl ABUraTelsl U pacCUUTaTh
TETLIOBOM 6anaHC IBUraTeNs.

TeXHHUKO-9KOHOMHYECKOE 000CHOBAaHUE

BeInonHeHre KOHTPOJILHOM paboThl, a CIIEA0BATEIBHO, Aajiee M KYPCOBOM pabOTHI CIeIyeT HAYMHATH C JICTaIbHOTO PACCMOTPCHHUS
0COOEHHOCTEH KOHCTPYKIIMK M TApaMETPOB MPOTOTUIIA U aHAJIOTMYHBIX JBUTaTeNneil. Ha ocHOBaHMM MpO—BeIEHHOT0O aHAIN3a
CTY/ICHT JIOJDKEH COCTABUThH SICHOE MPE/ICTABICHUE IO JIOKUTEIbHBIX U OTPULIATEIBHBIX KAYeCTB MPOTOTHIA U €0 OCOOCHHOCTH.

B cBsi3u ¢ HAMEUEHHBIMU KOHCTPYKTUBHBIMHU YCOBEPIICHCTBOBA "HUSIMH HEOOXOJMMO BBIOPATh M pACCUMTATh OCHOBHBIE APAMETPHI
JIBUTATeNs, YYUTHIBAs TSHCHIIMIO UX pa3BUTHUs. B miepByro odepens aHamu 3UpYyIOTCS: ObICTPOXOAHOCTD JIBUTATEIS,
CTeNeHbCKATHS, KOAPPHUIMEHT U30bITKA BO3yXa, BUJl K MapKa TOIUTUBA, OTHOLICHUE XO0/1a MTOPILHS K TUaMETPy LIWIMHAPA,
mexanndeckuid KITJI, skoHOMHUYeCKHEe U TOKCHYE "CKUE TIOKa3aTeIu JBUTATENS.

BriOpaB 1 000CHOBaB OCHOBHBIE TAPAMETPBI PACCYUTHIBAEMOTO JBUTATENsI MOYKHO HPUCTYIHUTH K BBITIOIHEHHIO TETUIOBOT'O pacyeTa
JIBUTATEJIs, @ 3aTeM, Ha OCHOBAaHHHU TPOBEJICHHOTO TEIUIOBOI'0 pacyeTa U TEIUIOBOr0 OajlaHca JIBUTATENS, HY)KHO BBITIOJIHUTh
JUHAMHUYCCKUI pacyeT JABUIraTels.

Meroanueckue YKa3aHus K BBIITIOJTHCHHUIO
TCIUIOBOI'O pacy€Ta ABUIaTCIIse

[Tpu opopmiiernu nmosicauTennbHOro Tekcta KP HeoOXouMBI:

1) CCHUTKY Ha UCTOYHHUKH - B KBaJIPATHBIX CKOOKax [ ];

2) Hymepanus GopMyiI - B KPYIIIBIX CKOOKa ( );

3) 6ykBeHHBIE 0003HaUCHUs B (hOpMyITax 00sA3aTENBHO MOSCHIFOTCSL.

Ipu BBITIOTHEHUH TEIIOBOT'O pacdera 0coboe BHUMAHUE CIeAyeT 0OpaTUTh Ha €ro He0OXOIUMYIO TOYHOCTh U COOTBETCTBHE
MOITy4EHHBIX 3HAUCHNH PacUeTHBIX MTApaMeTPOB IOMYCTHMBIM Ipe/enaMIIapaMeTpoB COBPEMEHHBIX JIBHTATeNel, Tak Kak OIIHOKa B
MOZICYETE OJHOTO MapaMeTpa BeJeT 3a cO00H HCKakeHHE BCETO TEIIOBOrO pacueTa. J{jis BEIYUCICHIS 3HAUCHUH Pa3TMIHBIX
IapaMeTpoB pabOTHI IBUTATENs MOGOPMyIIaM PeKOMEHIYeTCs TOIb30BaThCs JIorapu(MUIecKoit TuHeiKkoi, Tabnmunamu bpaznca,
MHKPOKAIBKYJIATOpaMi 1 MUKpo DBM c ormdeckn HeoOX0IUMOH TOTHOCTBIO pacdera, Tak kKak emé B XIX B. HeMeIkuii MaTeMaTHK
K.®. I'aycc ropopmi: «HemocraTok MaTeMaTHIeCKOro 00pa30BaHMS HUTAE HE MPOSBIIETCS TaK SBCTBEHHO, KaK B UPE3MEPHOI
TOYHOCTH YHCIIOBBIX BBIYHCICHHID.

OCHOBHBIE TTapaMeTPHI TEIIOBOTO pacyeTa MPOSKTHPYEMOTo ABUra ~TeIs HCOOXOAUMO COMOCTABIIATh C AaHATIOTHIHBIMA
IapaMeTpaMH CYIIeCT "BYIOIIUX NePCHEeKTHBHAIX ABUraTeNel COOTBETCTBYIONIETO HA3HAUCHHS 1 TUIIA.

MeTtoauka TEIUIOBOTO pacyeTa IPHUBEIeHa BO MHOTHX y4eOHMKaX M yIeOHBIX HOCOOHSX IO aBTOTPAKTOPHBIM JBUTATEIISIM.

Hrke npuBoauTCs peKOMEHyeMas IIOCIIeI0BaTeIbHOCTD BEIMTOIHE "HHUS TEINIOBOTO pacdera MOPIITHEBOrO IBUTATENS B




COOTBETCTBHH ¢ pekoMeHnanusamu| 1,3,5,6] Ha oCHOBaHUYU OOIETIPUHSATON METOIUKH TEIUIOBOro pacuera npo—¢peccopa MBTY
(MI'TY) B.1. I'punesenxoro (Poccus).

1. OnpeneneHue mapaMeTpoB pabovero Tena

Ecnu B 3a1aHuM yKa3aHbBI yCIOBHS SKCIUTYaTAIIMH U BEICOTA MECTHO "CTH HaJl YPOBHEM MOpS, T/ie OYZIeT IKCILTYaTHPOBATHCS
IPOEKTUPYEMBIIT IBUTaTeNb, TO HEOOXOAMMO ITOTB30BATHCS ITOKa3aTeNIIMU MeXTyHapoqHO! CTaHAapTHOH aTMoc(epbl, KOTOphIe
IpUBe/IeHHI B Ta0m. 1.1

Tabnuua 1.1

Bricota Haj ypoBHeM Mopsi, M ATMocdepHoe naBieHne, Po Temmeparypa Bo3ayxa,
TO, K ITInorHOCTH BO3/1YXA,
p0, xr/m3

MM.pT.cT. MIla

0

500 760

715 0,1013 0,0972 293 1,225
1,116

1000 614 0,0917 284 1,112
2000 596 0,0811 275 1,006
3000 525 0,0715 268 0,009
4000 462 0,0628 262 0,819

B cOOTBETCTBHE C 3aJaHHBIM TPOTOTUIIOM JIBUTATEISI U UCXOMHBIMH JaHHBIMU (BAPUAHTOM) BHIOUPACTCSI HEOOXOMUMBIN COPT
TorutkBa. J{yis Au3e—uiel caeayeT NpUHATH AU3EbHOE TOIUTUBO, T OCH3MHOBBIX JIBUTATENEH - OCH3HMH. 3aTeM MPUHUMAIOTCS
mapamMeTpbl COOTBETCTBYIOIIETO TOMJINBA!

1.1. TTapamMeTpbl COOTBETCTBYIOIIETO TOILIUBA!

bensun JluzenbHoe TOIUBO

Cpennsist MmonekyisipHast macca Torunsa, U kr/mons 115 190

Husmias Ternora cropanus 1 kr torusa, MJDx/kr 44 42,5

DneMeHTapHBIH COCTaB TOIUIMBA 110 Macce:

yriepoaa, C 0,855 0,870

Bonxopona, H 0,145 0,126

kucnopona, O 0 0,004

1.2. TeopeTnvecku HEOOXOIMMOE KOITHUECTBO BO3ayXa st cropanust 1 kr torutusa cormacto (1.6):

B kr: 1 0=1/0,23 (8/3 C+8H-O_T), kr;

B kmoisix: L_0=1/0,209 (C/12+H/4-O_T/32), kmoumb. (1.1)

[Tpu pacuere 3nauennii 10 u LO npuHsTO, YTO KMCIOpOAa B Bo3ayxe 1o o0beMy coaepxkutcs 20,9 %, a o macce - 23 %.

1.3. Konu4ectBo roproueit cmecu Jiist OCH3UHOBBIX JIBUTATENCH:

M_I=a-L_0+1/p T ,kmonb/kr Torumusa. (1.2)

1.4. KonnvecTtBo BO3ayXa s JU3EIICH:

M_I= oL _0, kmons/kr TommBa, (1.3)

rJie o - Ko3QPHUIMEHT U30bITKA BO3TyXa,
p_T — MosekyssipHasi Macca TOIUIABA, KI/MOJb.

1.5. KonuvecTBO OTAEIBHBIX KOMIIOHEHTOB MTPOIYKTOB Cropanus [yist 3aqanHoro o<1 (6ensuHosbie aBurarenu) npu K = 0,5, rue K-
MOCTOSIHHBINA KO3 PHUIMEHT 1151 OCH3UHOB, 3aBUcsAIMiA oT oTHOomeHuss H2/CO B npoaykrax cropanus (cornacto [1,3],
orieHuBaercs u3 Beipaxenuii(1.4), (1.5), (1.6), (1.7), (1.8)):

konuuectBo CO: M _co=0,42 (1-a)/(1+K) L_O, xmonb; (1.4)

xomugectBo CO2: M ( [ co) _2)=C/12-0,42 (1-0)/(1+K) L_0, kMo,

(1.5) kommaecteo H2: M_(H_2 )= 0,42K (1-0)/(1+K) L 0, xmomns; (1.6)

konmuecteo H20: M_(H_2 O)=H/2-0,42 (1-a)/(1+K) L 0, kmons; (1.7)




konmuectBo N2 M_(N_2 )=0,79aL_O, xmonb. (1.8)

KonnyecTBo OT1€NbHBIX KOMIIOHEHTOB IPOJYKTOB CrOpaHUs JAJIs TU—3eNel, npu o >1, korjna Bech yriaepo| TOIUIMBA TEOPETHUECKH
cropaet B CO2 a Bogopoxa - B H20, onpenensiercst u3 Beipaxkenuii (1.9), (1.10), (1.11), (1.12):

M_( [cO)] _2)=C/12, xmoms; (1.9)

M_(0_2)=0,21(1-a) L O, xmonp; (1.10)
M_(H_2 O)=H/2, kmoms;  (1.11)
M_(N_2)=0,79aL O, xmonp.(1.12)

1.6. O61iee KOTMYIECTBO MPOAYKTOB cropanus,M_2 mpu o<1:

M 2=M _( [cO)] _)+M_( [CO] 2)*M_(H 2)+M_(H_20)+M_(N_2), kmoub;

(1.13) a) npuo>1:

M_2=M_( [ CO)] _2)+M_(O_2 *M_(H_2)+M_(H_2 O)+M_(N_2), kmoms; (1.14)
1.7. 3nauenne M2 nipu o < 1 npoepsiercs o Gpopmysie:

M 2=C/12+H/2+0,79a-L_O, kmonp; (1.15)

0) npuo>1:

M_2=C/12+H/2+(0-0,21)L_O, kmons; (1.16)

2. OnpeneneHue napaMeTpoB MpoIecca BIyCKa U HAITOJTHEHHUS

3HaueHHs Pa3INUHBIX TAPAMETPOB, MPUHATHIX IJIsl pacueTa, JOJKHBI 0OOCHOBBIBATHCS CTYICHTOM B 3aBUCUMOCTH OT THIIA
JIBUTATeIsl, CTETIEHH CXKATH, YaCTOThI BpaIlleHHs KOJICHYAaTOr o Baia 1 Ko duireHTa n30bITka Bo3ayxa. TemmepaTypa OCTaTOYHBIX
ra3oB, TrmpuHUMaeTcs caMuM CTYAEHTOM. [Ipy 3TOM HE0OXOANMO MOMHHTb, 4TO Tr MpH YMEHBIIEHUH CTEIEHH CXKATHA, € -
CHIDKAETCS, TP YBEIMYECHHH YaCTOTHI BPAIEHHs KOJICHYATOr 0 Bajla, _e-yBEeJIMIUBACTCS, IPH oOorameHnu paboueii cmecn —
CHMIKAETCSL.

2.1. Temneparypa octaTouHbIX ra3oB (Tr), y COBpeMeHHBIX JABUraTeneil BooOle u3MeHsieTcs B npezenax, K:
* y 6em3unoBbIX- T = (900-1200),
* y nuseneii- Tr = (700-900).

2.2.JlaBieHre OCTaTOYHBIX Ia30B, Pr.
J1y1s1 aBTOMOOMITBHBIX IBUTATENEH 0e3 HaTyBa TaBJICHHE H3MEHSET "Csl CIeAyroImuM oopa3zomM, MI]a:

Pr=(1,05...1,20)Po, (2.1)
rae Po=0,1 MIla- atmocdepHoe naBiieHHE (HOPMAIBHOE).

[pu 5TOM HEOOXOAMMO YUUTHIBATE ClIEAYIOUIHE (PAKTOPHI, BIUAIOUINE Ha BETMUMHY JaBJICHHUS OCTATOUYHBIX TA30B!

* YHCIIO U pachoiiokeHne kiamnanos B [ PM;

* BEIMYMHY a9POJMHAMUYECKIX CONMPOTHBICHUI BIIYCKHOTO 1 BBIITYCKHOTO TPYOOIIPOBOAOB

* OBICTPOXOJJHOCTD JIBUTaTells (4aCTOTA BPAIICHHUS KOJICHUATOr O Baia)

BenuunHa noporpesa, (At) cBexxero 3apsiia (CMECH WX BO3lyXa) IPUHUMACTCS B 3aBUCUMOCTH OT PACIIONIOKECHUS U KOHCTPYKIMH
BBIITYCKHOTO TPYOONPOBOAA, HAINYMS CIEHAIBHOI0 YCTPOUCTBA IS TIOJOTPEBA M OBICTPOXOIHOCTH JBUTATEIS.

Jns GensunoBbixasurateneit At=5... [ 20)] "o, a mns mmseneit At=10... [ 40] “o(uem GBICTpOXOIHEE JIBHTATENb, TEM MEHbIIE

At). HeoOxonumble 3HaUeHHs At OTIpeessIFoTCs CTYIEHTOMMETOJOM HHTEPIIONSIMN B 3aBICUMOCTH OT YaCTOTBI BpaIlCHHUS
KOJIEHYATOr 0 Bajia (COrJIacHO 3aJIaHHI0) PACCUUTHIBAEMOI'O JIBUT'ATEI.

2.3.laBieHre KOHI[a BITyCKa OnpenenseTcs o ¢popmyse (pu OTCYTCTBUH HaTyBa nBurartens), MI1a:

Pa=Po-((p"2-&) W_sn™2)/(2p_o [ 10] ~(-6)), (2.2)

rae (B2-§) - cymmapHOe a3poANHAMHIECKOE CONPOTHBIEHHE BITyCK "HOM CHCTEMBI KapOIOpaTOPHBIX JBHTATENCH: 110
HKCHEPUMEHTAIBHBIM TaHHBIM - (B2-£)=2,5...4,0, B 3aBUCHMOCTH OT OBICTPOXOIXHOCTH ABUTATENS M Ka4eCTBA 00pabOTKU BITyCKHOTO




KOJIIEKTOpa; P_O- INIOT "HOCTB 3apsa Ha BITycke, Kr/m3; W_Bm” =(60...130)-cpenHsst CKopocTb CBEKETO 3aps/a B IPOXOTHOM
CEYSHUH BITYCKHOTO KiIanana, M/c (B JHana3oHe CKopocTHoro pexxuma asurarenst ot 2000 go 6500 o6/muH). st




nm3eneit coorBeTcTBeHHO 1,5...2,0, 6eH3MHOBBIX C paclpeneleHHbIM BpbickomM — 1,5...2.5.
Torna:
po=( [ Pop] ® [10] ~6)/ [RT] _O xr/m3, (2.3

rae p_B=28,97 - MOJNEKYISIPHBIN Bec Bo3ayXa; R - yHuBepcanbpHas ra—3oBas noctosinHast, R=8314.

2.4. KoaumpeHT HAOTHEHHST IWIMHPOB ONpenensercs no Gopmye:
nv=((eP_a-P_1r)T_o)/(Po(e-1)(T_o+At)). (2.4)

TJIC € - CTEIICHb CKaTUs ABUTATEIIS.
2.5. KoadpummeHT ocTaTOYHBIX Ta30B:
yr=(Pr/0{To+At))/(Tr(ePa-Pr)).  (2.5)
2.6. Temmeparypa KOHIIa BITyCKa HAXOAUTCS U3 BRIPAKCHI:

Ta=(TotAt+y r Tr)/(1+y r) K. (2.6)

3. Ompenenenne mapaMeTpoB Mporecca CKaTUsI

3.1. TToka3atenb MOIUTPOIBI CHKATHS MOYKHO PACCUUTATD 110 H3BECTHOM SMIIUPUIECKON (hopMyIe, 00/MHH.
n_1=141-110/n_ e (3.1)

rzie N_e — YacToTa BpaIlleHHs KOJICHIAaTOro Bajia IBUraTells B MUH, IPU MAKCHMAJIbHOH MOIITHOCTH.

Tpu UCTIOB30BAHUH BBILICTIPUBEACHHON POPMYITBI HEOOXOIMMO TOMOTHUTENEHO HMETh B BUIY, YTO BETMYMHA MTOKA3aTeIs
TIOJIATPOIIBI CXKATHUSI 3aBUCHUT OT:

a) YaCTOTHI BPAIIICHHs KOJICHIATOr 0 BaJja;

0) pa3MepoB HUITUHPA U TIOBEPXHOCTH KAMEPbI CrOPaHNS;

B) TEMIIEPATyPHOI'O PEKUMA JIBUTATEIs;

) GOPMBI KaMepbI CrOpaHHsl.

3.2. JlaBnenue koHua cxatusi, MITa:

Pc=Pa¢"nl (3.2

3.3. Temniepatypa xoHua cxarus, K:

Tc=TaeNnl-1) (3.3)

3.4. Cpennsist MOJIbHAS TEIIOEMKOCTh TOPIOYEH CMECH B KOHIIE MpOIIecca CxKATHs B HHTepBasie Temmepatyp (273 - 1800)° K
MTOJICUUTHIBACTCS 110 U3BECTHOM U3 TepMoIHaMUKH (popmyne, K/ k/kmMonb:

[mc] _v =20,038+2,554- [ 10] ~(-3) (Tc-273). (3.4)

4. TlapaMeTpsI IpOLecca CrOPaHUs
4.1. KoadduumeHT MOIEKYIIPHOTr0 U3MEHEHHUS TOPIOYei CMeCH:
po=M2M 1. (4.1

4.2. JIeicTBUTENBHBIA KOXPPHUIHUEHT MOJICKYISIPHOTO U3MEHEHHUs pabo—uei cMecH
p g=(u oty n)/(1+y r). (4.2)

4.3. KoiruecTBO TEIUIOThI, TOTEPSHHOMN BCISICTBHE HETTOTHOTHI Cropa—HHs TOIUTHBA U3-3a HEJOCTATKA KUCIOPO/a (TOIBKO MPH o, <
1), KJIx/xr Toru.
AH u=119- [ 10] *3 (1-0)Lo, (4.3)

4.4. Cpenusist MONBHASI TEIIIOEMKOCTB IIPOAYKTOB cropanus mpu o < 1, B maTepBane temmepatyp 1800...3000° K, K/Dx/kmomb:

(mc] _v=1m_2 (M_([(co) _) [me] _([(vco)] _2r+Mm_([(co)] _2) [mc)] _([vco] _2»+M_(H_2) [ mc)
(CvH] 2+ [+M)] _(H20) [mc)] _( (vH] _2*+M_(N_2) [mc] _([wvN] _2
A (44)

mpu o > 1 (aHamoruyHo):




[mc] wv=tMm 2 M_([co] ) [mc) ([(vco) _2r+M (0 2) [mc] _( [(vO]
_2+M_(H_20) [me] _( [vH] _20++M_(N_2) [mc] _( [vN] _2)*).(45)

31echk cpe/iHIe MOJIbHBIE TEIIOEMKOCTH OTJEIbHBIX IPOIYKTOB cro—patus B uHTepBaiie temneparyp (1800.....3000)" K
TIOJICYHUTHIBACTCS IO SMTIHPHIECKAM (OpMyIaM TePMOANHAMUKH U TEINIOTeXHUKH, K/IK/KMOIIB:

(mc] _( [vco] _2)™ =41,205+3,42810- [( 10] ~(-3) (Tz-273) (4.6)
(mc] _( {vco)] _)™ =23370+1,142- [(10] ~(-3) (Tz-273) (4.7)
(mc] _( (vo) _2y™ =23728+1,591- [ 10] ~(-3) (Tz-273) (4.8)
(mc] _( CvH] _20y =28,975+3,517- [ 10] A(-3) (Tz-273) (4.9)
[mc] _([[vN] _2)~ =22,609+1,439- [ 10] ~(-3) (Tz-273) (4.10)

(mc] _((vH] _2)™ =20,650+1,750- [ 10] ~(-3) (Tz-273) (4.11)

4.5.B 3aBHCHMOCTH OT KOHCTPYKIIMH U THIIA JBUTATENISI, CHCTEMBI OXJIXKICHHS, (HOPMBI KaMephbl cropanusi, kodddurmenra n3obITka
BO3JIy'Xa M YaCTOThI BPAIICHHS KOJICHYATOrO Bajla yCTAHABIMBACTCS BENUYHHA KO HUIMEHTa HCIONB30BAHMS TEIUIOTHI Ha
y4acTKe BUIUMOrO TOPEHUS B CIIETYIONIHNX TpeIeax:

* U1t KapOropaTopHBIX ABurareneiéz=0,85...0,95;

* st puseneit £z=0,70...0,80.

Ipu BBIOOpE BETUYUHBI HEOOXOIMMO TIOMHHTh, UTO:

1) yMeHbIIIeHHE OTHOCHTEIBHOM IOBEPXHOCTH KaMEpPhI CrOPaHus K €€ 00bEMY, T.€. KOMIIAKTHOCTh KaMePhl CrOPAHHUSI, TOBBIIIAETEZ;
2) yBeJIMUYCHHE TEIUIOOTAAYH B OKPYKAIOILYIO CPEY YMEHbIIAET EZ;

3) k03 HULHEHTHI M30bITKA BO31yXa, 00ECIICUMBAIOIIME YBEIMIEHHE CKOPOCTH CropaHust paboueit cMecu (o0oramieHue CMeCH),
MOBBINIACTEZ;

4) yBenMYeHHE YaCTOTHI BPAILIEHUsI KOJIEHYATOr0 Bajia, KaK [PaBUIIo, YMEHbIIAeT £Z, TAK Kak TPH MOBBIILICHHH YKCIIa 000POTOB
JIOTOpaHUE HA JIMHUU PACIIMPEHUS HHTCHCHBHEE, YeM YMEHBILICHUE TCIUIOOTIAYH B BOY.

4.6. Temneparypa TZ KOHIIa BOIIIMMOTO CTOPAHHUs OTPEACISETCS IS
OCH3WHOBBIX JABHUTraTesICH - 10 YPAaBHEHHIO CrOpaHus, pH a<1:

(Ez(Hu-AHu))/(M_1 (1+y )+ [mc] _vTe=p q [mc] _vA"Tz
(4.12) nu3eneii - MO ypaBHEHHMIO CrOPAHUS TPHO>1:

EzHu/(M_1 (1+y r) )+ [ mc] _vTc-542p q (1-1/p)y=
=u q( [mc] _pr-8314/p)Tz (4.13)

re (mc] _pr= [mc] _vA"+8,314 - cpemmsis MOBHAS TEMIOEMKOCTb IPOLYK ~TOB CTOPAHHMS MPH IOCTOSHHOM JABICHHH;
p=1,2...1,7 - crenens npenBapuTeaLHOrO pacuuperus. [locne moacTaHOBKY YUCIOBBIX 3HAUEHUH U COOTBETCTBYIOIINX pEIIe"HUMA

yPaBHEHHUS CropaHusi mpeodpa3yeTcs B KBaJAPAaTHOE YPaBHECHUE BU/A!
[ Atz] 72 +Btz-C=0, (4.14)
rae A u B- nocrosiHHBIC KO3 (HUIMEHTHI, HOIyJaeMbIe B PE3y/IbTaTe PEIICHHUS YPAaBHESHUS BUIMMOrO cropanus. Pemras ero
OTHOCHUTEIIBHO tZ, HAXOIUM 3HAYCHUE MaKCHMAaJIbHOM TEMIIEPAaTyPhl CTOPAHHUS:
Tz =tz +273K.
4.7. JlaBnenne xonua cropanusi, MIla:
it 6en3uHoBbIX aeurateneii: P z=P ¢ (T zp q)/T c; (4.15)
st au3enbHbIX aeurareneii: P_z=P_c (T_zp q)/(T cp); (4.16)
4.8.Crernienn moBbInieHust AaBienns: A=P_z/P_c; (4.17)
J1s1 OEH3MHOBBIX JBHUrareneii A=3,5. 4,2
st nsenei A= 1,6. 2,0.
5. Tlapamerpsl mporiecca paciiupeHust

5.1. BenmunHa cpemHEro moka3aTels HOIUTPOIBI PACIINPEHIS PACCUH ~THIBACTCS TT0 IMIMPUICCKON 3aBUCHMOCTH:

n_2=130/n_e+122. (5.1)




HpI/I OnpeaACICHUHN BCIINYUHBI Il_2HeO6XOIII/IMO IIOMHUTB 4YTO:




a) yBEIMYEHHE YaCTOTHI BPAI[EHHS KOJIEHIATOr0 BaJla yMeHbIIaeT N_2;

0) ¢ yBeNMYeHHEM HHTCHCUBHOCTH OXJIAXKICHUS - YBEITMINBACTCS;

B) C yBEITMYEHHEM KO3 PUIMEHTa H30BITKE BO3AyXa - yMEHbIIAeTe

I') ¢ yBEIMYEHUEM OTHOILEHUS X0/1a IOPIIHA K JUaMETPy LWINHAPA - YBEIMYUBACTCS.

5.2. CreneHp MOCIETYIOEr0 PACIIAPEHNUS (TOIBKO IS TH3ENIeH):

&==lp (56.2)

5.3. laBnenue koHna pacumpenns, MIla:

1u1st OeH3UHOBBIX nBurateneii: P B=Pz/¢"n2 ; (5.3)
s qaseneit: P B=Pz/6™n2  (5.4)
5.4.Temniepatypa KoHLa pacmupenus, K:

11t GensuHoBbix apurareneii T B=Tz/eNn2-1) (5.5)
st quzenedin T B=Tz/6"(n2-1) (5.6)

5.5. TIpoBepka NPUHATOMN paHee TEMIIEPATypbl OCTATOYHBIX Ta30B:
T_I’=T_B/§})(P_B/P_r ) (B.7)

Ecnu pacxorxieHne Mexx Iy IPHHATON BHaYaJIe TEIUIOBOTO pacyeTa IBUIAaTeNs BEIMUMHOM TeMIIepaTyphl OCTATOYHBIX Ta30B U
nosy4eHHoH 1o 3toit popmyie 6onee 10%, TO TEIIOBOH pacyeT HEOOXOAUMO MPOJIENATh 3aHOBO.

6. MHaukaTopHBIe MapaMeTpsl paboyero IuKia

6.1. CpenHee TeopeTHICCKOE HHANKATOPHOE JaBICHHE, COrIacHo [1]:

JUIs KapOropaTopHsIx asurareneii, Mlla:

p_iM=Pc/(e-1) [Mn_(2-1) (1-1/e’(n_2-1))-1n_(1-1) (1-1/e’(n_1-1))] (6 1)

JUISL TA3EIIeH

p_iM=Pc/(e-1) [M(p-1)*Ap/n_(2-1) (1-1/6°(n_2-1))-1n_(1-1) (1-1/e"(n_1-
1)1 (6.2)

6.2. [Torepu MHAMKATOPHOTO JaBJICHHS HAa Ta3000MEH B Ipolieccax Ha "TIOJHEHUs U BbIycka, MIla:

AP i =(P_r-P_a)p ra3, (6.3)

rae ¢_raz=(0,75...0,85) - ko3¢ dumeHT norepb Ha ra3000MEH, OOJBIINE 3HAYCHUS OTHOCATCS IS OBICTPOXO/IHBIX JABUIATEIICH.
6.3. CpenHee MHAMKATOPHOE IaBIICHUE:

p i=¢ ip_iV-Ap i, (6.4)

rae ¢_i— ko3 GUIMEHT OTHOTH MHAMKATOPHOM JUarpaMMbl, KOTO pbIit A5 4-TakTHBIX JBuratenei cocrapuser 0,92...0,97,
Ap_i— norepu AaBIICHHS HA BITYCKe (B HHXKCHEPHBIX PACYCTAX MX MOYKHO HE YUHTHIBATH — U3-3a X MAJIBIX 3HAYCHUIA).

6.4. Unmukaropuerid KIT/T:
ni=(p_ il oa)y(Hup on v), (6.5)

rae |_0 - Teopernueckn HEOOXOAMMOE KOTMYECTBO BO3IyXa /sl Cro—paHus | Kr TorunBa; 11 OEH3MHOBBIX aBuratereiil o = 14,95
Kr. (cMoTpH 11. 1,2), nuist nuseneid - 1 o = 14,45 xr.

6.5. nmukaTOpHBIN yAeNbHbIN pacxox Toruiuea, r/KBT.4.:

g 1=3600/(H un_i) (6.6)

6.6. Tepmuaeckuii KIT/I TeopeTryeckoro mukia:




n_t=1-1eNK-1), (6.7)

rne K - ycioBHbIN oka3aTens aanadaThr:
mipu o>1: K=10,390+0,887,
ripu o<l: K=0,070+1,207.
6.7. Otrocurenbubiii KITI:

n_0=n_im_t. (6.8)

5.3. ®oH/1 OLIEHOYHBIX CPEJICTB

[Ixana oLeHUBAHUS ISl OLPENIENICHUS] YPOBHS OCBOECHUS AUCLUILINHBL

«OTJIMYHOY - 00yUaloIuiics MpaBUIbHO, YUETKO, apI'yMEHTHPOBAHO U B IIOJTHOM 00bEME U3IOKUII COJIEP KaHUE SK3aMEHALIMOHHBIX
BOIIPOCOB, YCTICIITHO BBITOIHII MPAKTHYECKHE 3aJaHHs, YOSAUTEIIFHO OTBETHII HA BCE HOMOITHHUTEIBHBIE BOIPOCH, ITOKa3all
BBICOKHI YPOBEHb CHOPMUPOBAHHBIX KOMIIETCHIIHH.

«XOpOLIO» - 00YyUaIOIUICs NPAaBUIILHO, HO HEIOCTATOUHO IIOJIHO M3JI0KUII COAEPKAHUE TEOPETUUECKUX IK3aMEHALMOHHBIX
BOIIPOCOB, YCIIEIIIHO BBINOIHWII IPAKTHYECKUE 3aaHHs, UCTIBITHIBAN 3aTPYAHEHUS [IPU OTBETE HA JOIOIHUTEIbHbBIE BOIPOCHI,
TIOKa3aJ IPOIBHHYTHIH YPOBEHb C(HOPMUPOBAHHBIX KOMIIETCHIIHI.

«yJOBJIETBOPUTENIBHO» - 00 yJarOLMHACS U3J105KUI OCHOBHBIE ITOJIOKEHUS TEOPETUYECKUX 9K3aMEHALIMOHHBIX BOIPOCOB, IPAaBUIILHO
BBINOJIHWI IPAKTUUECKUE 3a]JaHUs, UCTIBITHIBAN CEPbE3HBIC 3aTPYIHEHUS IIPU OTBETaX HA JIOMOIHUTENIBHBIE BOIPOCHI, 10KA3all
IIOPOrOBbIH YpOBEHb CHOPMUPOBAHHBIX KOMIIETEHIIUH.

«HEYJIOBJIETBOPUTEIBHOY» - 00yUYarOLUIUNHCS HU3JI0KIWI OCHOBHBIE IIOJIOXKEHUSI TEOPETUUECKUX YK3aMEHALIMOHHBIX BOIIPOCOB,
HETIPaBWIBHO BBIIIOIHII IPAKTHUECKUE 3a/1aHUS, UCTIBITHIBAJ CEPbE3HbIE 3aTPYJHEHUSI IIPH OTBETAX HA JIONOJIHUTEIbHbIE BOIPOCHI,
HE IT0Ka3aJa MOpOroBhIil YpOBEHb CHOPMHUPOBAHHBIX KOMIICTCHIIN.

MO/YJIbHBIN KOHTPOJIb 10 JIMCLIAIUIMHE BKJIFOYAET:

1. Texymuuii KOHTPOJIb: YCBOEHUE y4eOHOT0 MaTepuasa Ha ayAUTOPHBIX 3aHATUAX (JICKIUAX, IPAKTUIECKUX, B TOM YHUCIIE
YUYUTBIBAETCS OCELIEHNE U AKTUBHOCTh) U BBIIIOJTHEHHE 0043aTENbHBIX 3aJaHUH IS CAMOCTOSITENILHOM paboThI.

2. PyOexHBIIl KOHTPOIIB: IPOBEPKA TIOJTHOTHI 3HAHUH M YMEHUIA 110 MaTepray MOy B IEJIOM. BEIOITHEHHE MOTYITBHBIX
KOHTPOJIbHBIX 3a/laHUI POBOIUTCS B IIMCbMEHHOM BUJIE U SIBIISIETCS 00s13aTEIbHOM KOMIIOHEHTOH MOy IbHOI'O KOHTPOJIS.
- [IpoMesKyTOUHBIH KOHTPOIB - 3aBEPILICHHAs 33I0KyMEHTUPOBAHHAS YaCTh y4eOHO! AUCHMILTHHBI (4 ceMecTp-IK3aMeH) -
COBOKYITHOCTb TE€CHO CBS3aHHBIX MEXIy CO0O0M 3a4eTHBIX MOYJIEH.

OCHOBHBIE TPEBOBAHIS K U'TOI'OBOMY KOHTPOJIIO:

Ipw siBKe Ha 3K3aMEH CTYACHTHI 00513aHBI IMETh ITPHU ceOe 3a4ETHBIC KHIKKHU, KOTOPBIC OHU MPEIBSBISIOT IPEIOJaBaTEI0 B HaYaIe
9K3aMeHa.

Ha utoroBoM KOHTpOJIE CTYIEHT JI0JDKEH, BEPHO OTBETUTH Ha 3 Bompoca Ouera, 3a 45 MUHYT.

OCHOBHBIE TPEBOBAHIA K TEKYIIEMY KOHTPOJIIO.

JUs1st MOHMMaHHs MaTepralia i KaYeCTBEHHOrO €ro YCBOCHHS PEKOMEHIYETCs TaKasi [OCIEA0BaTEIbHOCTD ICHCTBHIA:

1. Tocne npoCayIIMBaHKs JIEKIINU H OKOHYAHHUsI y4eOHbBIX 3aHATHI, IIPH MTOArOTOBKE K 3aHATHAM CICAYIOLIEro JHs, HY)KHO CHavasa
MPOCMOTPETh U 00IyMaTh TEKCT JICKLIUH, MPOCITYIIAHHOH CErOIHS.

2. TIpu mOArOTOBKE K CIACAYIOLIECH JICKIUH, HY)KHO IPOCMOTPETh TEKCT MPEABIAYILEr0 MaTepHaa, OAyMaTh O TOM, KaKasi MOXXET
OBITh TEMa CIIEIYIOIICH JICKIIIH.

3. B Tedenue Henmenu BeIOpaTh BpeMs TSt pabOThI C PEKOMEHIYeMOIt JIUTepaTypoil.

4. J1y1s1 OArOTOBKH K MPAKTUYECKUM 3aHSATHSIM H BBIIOJTHEHHUIO CAMOCTOSTEIBFHON Pab0Thl HEOOXOIMMO CHAaYala IPOYHTATh
OCHOBHBIC ITOHSTHUSL M TIOJIXO/IBI T10 TeMe 33/IaHUsL. PEKOMEHIYeTCsI HCIIOIb30BAaTh METOAMYCCKHIE YKa3aHHUs 10 KypCy, KOHCIICKThI
nekiii. [Ipy BBIMONHEHUH 3aJaHHsl HY)KHO CHAYaJa IOHSTh, 4TO TPEOYETCs B HEM, KaKOi TEOPETHYECKUI MaTepUal HY)KHO
HCIIOJIb30BATh, HAMETHUTD IUIAH BBIMOIHEHHS, @ 3aTEM NPUCTYIUTh K 3aIaHUIO U C/IeaTh KAYeCTBEHHBII BBIBO/.

6. IIpu MOArOTOBKE K IPOMEXKYTOYHOMY M PyOSKHOMY KOHTPOJISIM HY)KHO H3YYHTh TCOPHIO: OMPEICICHHS BCEX HOHATUI U IIOJXOIBI
K OLICHUBAHHIO JI0 COCTOSIHHSI IIOHUMAHUSI MaTepUaa i CAMOCTOSTEIIBHO BBITIOHUTH HECKOJIBKO THITOBBIX 38 JaHHIA.

7. OTpaboTKM MPOMYIICHHBIX 3aHITHI.

KoHTpoJib Haj yCBOCHHEM CTYICHTAaMU MaTepralia y4eOHOH IPOrpaMMbl JUCHUIUIHHBL OCYILIECTBISIETCS CHCTEMATHICCKH
npernoaaBareneM Kaeaphl 1 OTpaXkaeTes B KypHaie npenoaasartess. CTYIeHT, MOTyYHBIIHI HEYIOBICTBOPUTEIBHYIO OLICHKY 110
TEKyIIeMy MaTepraiy, o0si3aH MOATOTOBUTh JAHHBIN Pa3/eN K OTBETUTH 110 HEMY IIPEIOaBaTelio.

[MpomymieHnas 6e3 yBaKUTEIbHBIX IPUYKH JICKIXS JOJDKHA OBIT 0TPA0OTaHA METOOM YCTHOTO OMPOCa JIEKTOPOM [0 MaTepHaiaM
MPOITYIIICHHON JIEKIMU B TEUCHUE MECSIA CO HS MPOITYCKa.

OTpaboTKa MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHHA:

- Kaxxoe 3ansitie, NpOMyIIEHHOE CTYCHTOM 0€3 YBa)KHTEIbHOW IPUYHHBI, OTPA0ATHIBACTCS B 00S3aTEIIBHOM MOPSIJIKE.
OTpaboTKH MPOBOISITCS IO PACIUCAHUIO KadeIPhl, COTJIACOBAHHOMY C JICKAHATOM.

- [Ipony1ieHHbBIE 3aHATHS TOJIKHBI ObITH OTpaboTaHbl B TeueHue 10 mHel co qHs npormycka. [IpomyiieHHbIe CTyIeHTOM 0e3
YBa)XUTETHHOW IPHIMHBI TIPAKTHYECKHE U TaOOPaTOPHBIE 3aHATHS OTPA0aTHIBAIOTCS HE O0Iee OHOTO 3aHSTHS B JICHb.
INpomymieHHbIe 3aHATHS IO YBRXKUTEIBHON IpHIHHE (10 O0IE3HH, IPOITYCKU € Pa3pellIeHN JeKaHaTa) 0TpabaThIBAIOTCS 110
TeMaTHIECKOMY MaTepHaly.

- CTyzeHT, He OTPa0OTABLIMH MPOITYCK B YCTAHOBIICHHBIE CPOKH, IOMYCKAETCS K OYePEIHBIM 3aHATHSAM TOJIBKO MIPU HATNYUH
paspelieHus IeKaHa WK €ro 3aMeCTUTEIs B TMChbMEHHOH (hopme. He paspemaercst ycrpaHeHrne 0T O4epeaHOrO MPAKTHIECKOTO MK




71a00paTOPHOTO 3aHSATHS CTYIACHTOB, CIa00 ITOATOTOBICHHBIX K JAHHBIM 3aHATHIM.

- JIs CTyAEHTOB, MPOIYCTHBIINX MPaKTHYECKIE 3aHATHS U3-3a JUTUTEIEHOH 00JIe3HN, 0TpadOTKa JOJDKHA TIPOBOIUTHCS TTOCIIE
pa3pelieHns AeKaHaTa o HHANBHIYaJIbHOMY IpaHKy, COTIACOBAHHOMY C KadheIpoi.

- B nckmounTensHEIX cirydasx (y9acTie B MeXXBY30BCKHX KOH(DEPEHIUAX, COPEBHOBAHMX, ONUMITHAAX, IEXKYPCTBO H JIp.) IeKaH U
€r0 3aMECTHTEIIh 10 COrTTACOBAHUIO C KaeApoi MOryT 0CBOOOXK/IATh CTYAEHTOB OT OTPA0OTOK HEKOTOPHIX NMPOITYIEHHBIX 3aHATHI

KoHTtponbHbIe BONPOCHI U 3a1aHK 715 IPOBECHHUS IPOMEKYTOUHOM aTTecTaunu. [IpuMepHsIii nepedeHb BOIPOCOB K IK3aMEHY
(3adeTy) MO IUCHUMIUIMHE JUIS CTYJIEHTOB

. OO11IKe NOHATHS SHEPTETUKU U SHEPTHH.

. Bunet u popmbl sHEprHn.

. MlcTOYHMKY U pecypchl SHEPTHH.

. IIpeoOpazoBaHue M aKKyMyITHPOBAHIE YHEPTUH.

. IIpeobpazoBaHue 1 Ipeodpa3oBaTEIH.

. AKKyMYITMpOBaHHE SHEPTHUH U AKKYMYJISTOPBI.

. DHepreTUKa ¥ TPAHCIOPT.

. DHepreTuyeckas UHPpacTpyKTypa TpaHCIOpTA.

. DHeproszaTpaTtsl KOMIIOHEHTOB TPAHCIIOPTA.

10. ®axrops! GopMUPOBAHHS YHEPTO3aTPAT HA TIEPEBO3KHL.

11. CraTucTHKa SHEPreTUKYA aBTOMOOWIIBHOTO TPAHCIIOPTA.

12. JlorucTnyecknii 1 reonH(p OpMAIOHHBIH TOXXOMBL.

13. K TpaHCHIOPTHOM YHEPTETHUKE

14. Dueprus kak Mepa paboTOCIIOCOOHOCTH (HU3UUECKHX TEI.

15. TOIIMBO — UCTOYHHK TETUTOBOM SHEPTHUH.

16. Bunpl, GU3MKO-XUMHIESCKHE ¥ KCIUTYaTAIHOHHBIEC CBOMCTBA TOTUIUBA.

17. OcHOBHBIE TEPMOANHAMUUYECKUE XaPAKTEPUCTHKN U YPABHEHHSI COCTOSHHS MTAPOTa30BbIX CHCTEM.
18. TemsioTa u paboTa.

19. TlepBoe HaYaIO TEPMOTUHAMUKH.

20. Bropoe Hayas0o TepMOINHAMUKH.

21. Tukn Kapwo.

22. TeopeTHYeCKHEe OCHOBBI paOOYHX IIPOIIECCOB TETLIOBBIX IBUTATENCH.

23. Kiaccugukanyst OCHOBHBIX pabO9HX MPOIIECCOB.

24. VineanbHblii, TEOPETUYECKUI U pabounii (1eliCTBUTENbHBIN) TEPMOINHAMUYECKHE LIUKIIBI TOPIIHEBBIX JIBUTATEIICH.
25. T'a30TypOWHHBII TBUTATENb.

26. TTapocniioBbIC YCTAaHOBKH.

27. [IBuraTesb BHEIIHETO CTOPAHHUS C BO3BPATHO-TIOCTYIATEIBHO IBHKYIIUMUICS OPIIHAMH (IBUraTeiab CtepiuHra).
28. PoropHblii nUraTens Bankens

29. Opranuzanus pabo4yrx NpOLECCOB TPAHCIIOPTHBIX JIBUraTeel BHYTPEHHET O CrOPaHusl.

30. [IBuraTesb ¢ UCKPOBBIM 3akuranueM (apurarens OTTo).

31. Iuzen.

32. T'ubpuaHbIC IBUTATENH.

33. OcHOBHBIE CUCTEMBI 0OecIeueH s pa0OThI TPAHCIIOPTHBIX IBUTATENICH BHYTPEHHETO CrOPaHUSI.
34. Cucrema nutasus'.

35. [lunuHaponopiiHeBas rpymiia, KpUBOLINIHO-IIATYHHBIN U Ta30pacipeieUTeNbHbII MEXaHU3MBI.
36. Cucrema HayTyBa.

37. CucreMa OXJIaXXJCHHS U CMa304Hasi CHCTEMA.

38. CucremMa BbITycKa OTpabOTaBIINX ra30B.

39. IlpoaBmKeHKE U peann3alys IOTOKa YHEPTHU B aBTOTPAHCIIOPTHBIX CPEACTBAX.

40. KayecTBeHHas KapTHHA AUCCUTALMN SHEPTUH JBIDKYIIUMCS aBTOTPAHCIIOPTHBIM CPEICTBOM.

41. DHepreTHKa KoJeOaTENbHBIX IPOLIECCOB.

42. OCHOBHBIC ITOHATHS KOJIEOATEILHBIX IPOLIECCOB.

43. CB0oOOIHBIE KOJIEOAHNS UCCUIIATUBHOM CUCTEMBI C OJHOM CTEIEHBIO CBOOOIBI.

44, [luccunaTUBHBIE XapaKTEPUCTHUKA MEXaHUIECKHUX CUCTEM.

45. KosnebaHus 1 BI3KOYIPYroe MOBEICHIE MATEPUATIOB.

46. [Ipon3BOACTBO MEXaHWYECKON SHEPIHHU IBUIATEISIMUA TPAHCTIOPTHBIX CPEACTB B SKCIUIYaTAIIMOHHBIX YCIOBHSIX.
47. CteHI0BBIE OTHONIAPAMETPHIECKUE XapaKTEPUCTUKH IBUraTeNei BHYTPEHHET O CrOpaHHsI.

48. PabGouee mosyie 1 MHOIOIIApaMETPOBBIC XapaKTEPUCTUKHU JIBUTATEIICH BHYTPEHHETO CTOPAHUSL.

49. OOpa3oBaHKE MEXaHMYECKHUX MTOTEPh B IBUTATEIIC.

50. BinsiHIEe KOMIUIEKTAIMN, aTMOC(EPHBIX YCIOBHI U TEXHHYECKOTO COCTOSHHUS JBUTATENSI HA €T0 YKCIUTyaTallnOHHbIE
MIOKa3aTeNH.

51. HeycTaHOBHBIIHECS PEKAMBI pAOOTHI JIBUTATEIISL.

52. CoBMecTHOE BIUSIHIE HETMHEHHOCTH XapaKTEePHCTHK M TUCTEPE3Nca Ha TIOKa3aTeNH IBH)KEHUS aBTOTPAHCIIOPTHBIX
CpeICTB.

53. TIlepenava SHEPTUH TPAaHCMICCHEH.

54. DHepreTHKa KOJIECHOTO IBIKHATEIS.

55. TIpeomoneHne a3pOAMHAMUIECKOTO COIPOTHBIICHUSL.

56. OnTUManbHOe yIpaBJIeHAe aBTOTPAHCIIOPTHRIMH CPEICTBAMU.
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57. DHeproobecneyeHe BCIIOMOTaTeIbHBIX U CHEIHANBHEIX ()YHKIIHI aBTOTPAHCIIOPTHBIX CPEICTB, COXPAaHHOCTH IPY30B U
KHU3HEACATEILHOCTH.

58. IIpon3BOACTBO aBTOTPAHCIIOPTHEIX CPEACTB.

59. CtpoutensCTBO U cofepKaHne aBTOMOOMIBHBIX JIOPOT.

60. [Moxnepxanue pabOTOCIIOCOOHOCTH TEXHHKHU U IEPCOHATIA.

61. Ilognepxanue paboTOCIIOCOOHOCTH ITOABMKHOTO COCTABA.

62. IIpon3BOACTBEHHO-TEXHOIOTMYECKHE M KOMMYHAIEHO-OBITOBBIE TETLIO- U TOILTUBOIIOTPEOUTEITH TIPS IIPHATHIH
aBTOMOOMJIBHOTO TPAHCIIOPTA.

63. HopmupoBaH#e pacxo/a TOIUIMBA HA aBTOMOOMIIBHOM TPAHCIIOPTE.

64. Ilorpy304H0-pasrpy304HbIe U TPAHCIIOPTHO-CKIIAICKHIE PAaOOTHL

65. CBsI3b | yIpaBJeHue.

66. YTrusanus TpaHCIIOPTHEIX KOHCTPYKIMH KaK 3aBEpIICHHE X )KU3HEHHOTO IIUKJIA.

67. Tlapk MammH Ha JOPOXKHON CETH.

68. YpoBHH MOIETPOBAHHS TPAHCIIOPTHOI'O OTOKA.

69. HecraronapHsIe pe)KHMBI TPAHCTIOPTHBIX IOTOKOB.

70. DHepretiyeckas 3(pHEeKTUBHOCTH aBTOMOOMIIBHOTIO TPAHCIIOPTA.

71. Enunnna uzmepenus 3¢ eKTUBHOCTU TPAHCIIOPTA.

72. O606meHHbIH K03 duIHeHT SHEProd(hPEKTHBHOCTUIIEPEBO3OK.

73. B3aumopelicTBrE TPAHCIOPTHO- 0P OAKHOI0 KOMITIEKCA C OKPYKAIOIIEH MPUPOIHON CpeIoH.

74. CucteMsl, 00€CTIeYHBAIONIHE TOIUIMBHYIO SKOHOMIYHOCTD, CHHYKEHNE IBIMHOCTH i TOKCHYHOCTH TPAHCTIOPTHBIX
JIBHATaTENel BHYTPEHHETO CTOPaHUSL.

75. ObecnieueHUE KOIOrHYECKON 6€30I1aCHOCTH MOTOPHOI'O TOILIMBA, KOHTPOJIb €0 Ka4eCTBa IPU UCHBITAHUAX U
peanu3anin

5.4. IlepeyeHb BUI0B OLlEHOYHBIX CPe/ICTB

®poHTaNIBHBIHN ONPOC;

AHaNUTUYECKOE TPYIINOBOE 3aJaHHE

3amyra TUIIOBBIX 3aJaHUH 110 3alaHHOMY MaTepuany
3amuTa KypcoBOro mpoeKTa

KOMIIIEKT 3K3aMEHAI[OHHbIX OUIIETOB T10 KypCy

6. YYEBHO-METOJANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHbI (MO YJIS)

6.1. PexomeHnayemasi iureparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTENTH 3arnaBue H3parenbcTBO, TOA
JI1.1  [I'na3zynos B.U. ABTOMOOMIIN: TApaMETPbl, KOHCTPYKIIHS, YCTPOHCTBO: YUeOHUK KPCYVY 2016
JI1.2 |Mupam A.O., Texanueckas TepMOAMHAMUKA. TeroMaccooOMeH. : y4eOHUK II1s Mocksa: ACB 2011
[TaBnenko B.A. BY30B
JI1.3 |B.W.Tnasynos, /I.B. TpaHcriopTHAsI 3HEPreTUKA: METOIMYECKUE YKa3aHUA K Bumikex: U3n-80 KPCY 2009
I'mazynoB BhINOJIHEHUIO PI'3 M KOHTPOJIBHBIX paboT
6.1.2. JlonoJHHUTEIbHAS JIUTEPATYPA
ABTOpBI, COCTaBUTENHN 3aryaBue U3 parenbcTBO, TOA
JI2.1 |3BoHoB B.A. TOKCHYHOCTh JBUraTesIeld BHYTPEHHEIO CTOPAHUS M.: MamuHoctpoenue 1981
JI2.2 | XnebuuxoB A.A. HMudopmamoHHbIe TEXHOIOTUU: YUeOHHUK 17151 cTyZieHToB BY30B 2014
6.1.3. MeToguueckue pa3padoTKu
ABTOpBI, COCTaBUTENHN 3aryiaBue W3 patenbcTBO, TOA
JI3.1 |Baxenos C.II, OCHOBBI 3KCIUTyaTallM¥ ¥ PEMOHTa aBTOMOOMIICH U TPAKTOPOB: M.: Akanemus 2011
Kassmun b.H., Hocos Y4eOHHK A5 CTY/. BBICHIL. yuel. 3aBeaeHui
C.B., baxenos C.I1.
JI3.2 |Bonbac M.M., JlaGopaTOpHBI MPAKTUKYM MO TEXHUIECKOH IKCIUTyaTalluH Mumnck: Boimr. mik. 1984
Bopucenko E.J. aBToMoOmIIei: YueOHoe mocooue
6.2. IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEJIeKOMMYHUKANIMOHHO# ceTH ""UHTepHeT"
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6.3. Ilepeyens HH(POPMAIMOHHBIX U 00PA30BaTEILHBIX TEXHOJIOTHit

6.3.1 KoMneTeHTHOCTHO-OPHEeHTHPOBAHHbIE 00pa30BaTe/IbHbIE TEXHOJOTHH

6.3.1.1| KoMIeHTEeHTHOCTHO-OpHEHTHPOBAaHHBIE00Pa30BaTENbHEIETEXHOIOT I
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6.3.1.2

VHHOBaMOHHEIE 00pa30BaTEeIbHBIC TEXHOIOIHH - 3aHATHS B MHTEPAKTUBHON (popmMe, KOTOpBIe (hOPMHUPYIOT CHCTEMHOE
MBIIUICHUS ¥ CIOCOOHOCTH T€HEPHPOBATE UJICH NP PEIICHNH PA3INIHBIX TBOPUECKHX 3a1ad. K HUM oTHOCATCA
3NIEKTPOHHBIE TEKCTHI JIEKIHIA ¢ Pe3eHTalMsIMH, TPOOJIEMHBIE JIEKIINH: TOJDKHA BO3OYUTh AKTHBHBIIN HHTEPEC YJaIIUXCs,
BEJIyIIMI K CAMOCTOATENFHOMY IIOMCKY OTBETa Ha IIOCTABJICHHYIO IPO0JIeMy Ha MPAKTHUECKUX 3aHATHAX; 0000Iaronye
JIEKITUH TIepe OYepeTHBIM MOYJIEM: aHAIN3 H3yIEHHBIX paHee IPo0JieM Ha OCHOBE 0000IIEHHS M CHCTEMATH3aI[HN
3HaHUH, MOTyIEHHBIX YYallUMHUCS Ha MPEIIIECTBYIOMINX 3aHATHAX 10 TEME; JISKINH - HHYOPMALNH C BU3yanu3anuei,
oruer 1o CPC - qucKyccHs 1o akTyaJIbHBIM IpodieMam, pa300p KOHKPETHBIX BOIPOCOB, 00CYXKICHUE TIPOOJIEMHBIX
CUTyallUii M PElLICHUE CUTYallMOHHBIX 3a/1a4 B MaJbIX IpyIMIax.

6.3.1.3

I/IH(i)OpMaHI/IOHHLIe 06paSOBaTCJ'ILHLIe TCXHOJIOT'HMH - CAMOCTOATCIIbHOC UCITIOJIb30BAHUEC CTYACHTOM KOMHLIOTepHOﬁ
TCXHHUKHU U UHTCPHET-PECYPCOB 11 BBIITOJIHCHUSA MMPAKTUYICCKUX 3az[aH1/1171 U CaMOCTOSITEIILHOM pa60TBL

6.3.14

HOpSI)lOK 1 yCJIOBUS U3YYCHUA U KOHTPOJISA 3HAHUH 110 JUCHUIIIIMHE.

6.3.1.5

Ha OpraHn3alilMOHHOM WJIH IICPBOM 3aHATUU IIPENIOAAaBaTC/Ib JOBOAUT OO0 CBECACHHA CTYACHTOB TC YCJIOBUA U Tpe6OBaHI/I$[,
KOTOPBIC NOJIKHBI C06J'IIOZ[aTI>C$I B T€UEHUE BCeH pa60TI)I Hajq 3TOM HHCHHHHHHOﬁ.

6.3.2 IlepeyeHs HH(POPMANUOHHBIX CIPABOYHBIX CHCTEM H MPOTPAMMHOT0 00ecredeHusT

6.3.2.1

www.lib.krsu.edu.kg

6.3.2.2

www.liblus.ru

6.3.2.3

www.lib.aldebaran.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHBI (MOAYJIS)

7.1

Jlexumonnas ayauropus Ha 40 mocamounsix MecT (aya.6/117) u 25 nocagounsix Mect (aya.5/104);

7.2

KOMHL}OTepHLIﬁ kiacc Ha 10 IMOCaJOYHBIX MECT IJIs ITPOBECACHU S NMPAKTUICCKNX 3aH$[TI/II\/’I, BBITIOJIHEHHUS CAMOCTOSITEIILHOM
pa6OTBI " IpoCcMOTpa q)OTO', ayano-, MyJIbTUME€Ha, BUACO-MaTCPUAJIOB,

7.3

Hamﬂm—me y‘{G6HBI€ rmocooust (MeTO}II/I'{eCKI/IG YKazaHus Ui IPOBCACHUA TPAKTHYCCKUX 3aHATUH T10 JII/ICI_II/IHJ'[I/IHG);
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Habop npesenTanmu JIeKIuii mo Kypcey;

8. METOAMYECKHE YKA3AHUS 1151 OBYUYAIOIINXCSI IO OCBOEHUIO JMCLOUILINHBI (MOLYJIS)

BBEJIEHME

JlaHHOe METOANYECKOE MOCOOHS M YKa3aHUsI K BBIIIOJIHEHHIO KOHTPOIBHON U KYpCOBOM paboT BBOASATCS B CBA3H C HOBBIMU
y4eOHBIMU IUTAHAMH IJIs CTYAEHTOB OYHOT'O M AMCTAaHIIMOHHOTO OOYUYCHUS - HaNpaBiieHus TeXHONIOTUs TPAHCIOPTHBIX MPOLIECCOB.
B npouecce n3ydenus AMCUUIIIMHBI CTYJEHT J0JIKEH BBIIOIHUTS!

KOHTPOJIbHYIO paboTy IO TEIIIOBOMY pacyeTy HOPIIHEBOro aBTOMOOMIBHOIO IBUraTellsl BHYTPEHHETO CrOpaHus;

nabopaTopHble PAOOTHI IO UCIBITAHUAM aBTOMOOWIBHBIX IBUraTeNlel Ha HCIIBITATEIBHOM CTEHE — 110 HUM JIeaeTcs

3allMTa;

PI'3, ¢ eé 3ammroii;

C/1aTh 9K3aMeH (3a4eT C OLIEHKOIT) 10 OCHOBaM TEPMOANHAMUKH, TEOPHH pabOvHX MPOLECCOB U MIPOLIECCOB

cMeceo0pa3oBaHusl B OEH3MHOBBIX 1 TU3€IbHBIX ABUTATENSX, TEIUIOBOMY U TUHAMHYECKOMY pacyeTaM aBTOMOOMIBHBIX JBUIATENCH.
Crnaya OTYETHBIX MAaTEPUAJIOB MPOU3BOJUTCS B CTPOTO YKa3aHHOM BBILIE TIOCIEIO0BATENILHOCTH. B BUE NCKITIOUEHHS CTYIEHT MOXET
3amutuTh KP BHE ceccum, mpu yclIOBUU BBIMONHEHUS MLIL. 1 1 2.

Ipu camocTOsTENEHOM paboTe CTyIeHTaM PEKOMEHAYETCS HCIIOIb30BATh CIEAYIOIIYI0O OCHOBHYIO U JIOTIOHUTEIBHYIO JINTEPATypy:
Apxanrensckuii B.M., Buxept M.M. u ap. ABromobunbsnbie apuratenu / Pex. M.C.XoBax. — M.: Mamuroctpoenune 1977

-592c.

I'yrun A.M. Beictpoxo/Hble opiHeBbie Apurarenu. — JI.: MammHoctpoenue, 1967. — 259 c.

Komuun A.U., demuno B.I1. PacueT aBTOMOOHIBHBIX U TPAKTOPHBIX ABUTaTeneit. — M.: Beiciast mikona, 1980. — 385 c.
3BoHOB B.A. TokcH4HOCTH ABUTATENEH BHYTpEeHHEro cropanus. — M.: Mamunoctpoenwne, 1981. — 160 c.

I'mazynoB B.U. Koncnekr nexuumii mo aucuumuinae «CHUIIOBBIE arperaTbh)

IMomwik I'.K. Teopwust, KOHCTPYKIIMS ¥ pacueT aBTOTPAKTOPHBIX ABurareneit. — M.: Mammnocrpoenue, 1981. — 520 c.

Kpome ykazaHHOH UTEpaTyphl, CTYACHTaM PEKOMEHTyeTCsl CHCTEMAaTHIECKH 3HAKOMHUTBCSI C )KypHaIaMH «ABTOMOOMIBHBIN
TpPaHCIOPTY», «ABTOMOOMIILHBIN TpaHcnopT Kazaxcrana» u «ABTOMOOMIBHAS TIPOMBIIIJICHHOCTB.

KYPCOBAS PABOTA (KP)

B Hacrosmiee BpeMst HOpIIHEBbIE IBUraTeNr BHyTpeHHEro cropanus (JIBC) moka sBAsSIOTCS OCHOBHBIMH CHJIOBBIMH arperaTaMu
Pa3NUYHBIX TUTIOB COBPEMEHHBIX aBTOMOOMIIEH: OEH3WHOBBIX, TU3EIbHBIX, TA300aJIOHHBIX U T.1I..

VYcnenrHoe pa3BUTHE COBPEMEHHOTO JIBUTATENECTPOCSHHS C LEMBI0 YAYUIISHUS MOIIHOCTHBIX, SKOHOMHUYECKUX U TOKCHUECKHX
nokasareneii JIBCHe BO3MOXHO 0€3 IeTabHOTO H3YyUCHHS TCOPUH U YITyUIIeHHS pabodYrX MPOIECCOB, MPOXOSIIMX B IMIMHAPAX
JABC, B ux MexaHM3MaxX U CHCTEMaXx.

Hemns n 3amaun PI'3

[IpaxTuueckoii peann3anueil MOMTy4eHHBIX IPU U3Y4EHUH IUCHUIUTHHBI « TpaHCIOpTHAs SHEPTeTHKa» TEOPETHUECKUX 3HAaHUH 110
TEOpHHN PadOUHX IPOIECCOB, IPGEKTUBHBIX M IKOHOMHIECKHUX MOKa3aTeNel aBTOMOOMIBHBIX JBUTATENIEH 1 IX OCHOBHBIX
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KOHCTPYKTHBHBIX ITAPAMETPOB, ABIIAECTCA IPOBOAUMBIN CAMOCTOSATEIBHO CTYACHTAMH TEIUIOBON M IMHAMHYECKHAN pacyeT
TIOPITHEBBIX OCH3MHOBBIX M U3EIBHBIX JBHTATEIICH.

Junamuueckuii pacuer JIBC npoBoauTcs Ha OCHOBaHUU TEIIOBOI'O pacyeTa JBUraTells JJIs OPEACIICHUS CUI 1 MOMEHTOB,
neictByromux B netansax KIIM g npoBeaeHus fanbHeiero npouHocTHOro pacuera aetaneit ABC.

IIpu 5TOM: TEIUIOBOM pacyeT ABUTATEI 3aKaHYMBAECTCS IOCTPOCHUEM HHANKATOPHOM JHarpaMMbl pACCYMTBIBAEMOrO ABUTaTENs U
€r0 TEIUIOBBIM 0alaHCOM, a JMHAMUYECKUH pacdeT 3aKaHIMBACTCs PAcyeTOM 3HAYCHUH CHJI I MOMEHTOB, AeiicTytomux B KIIIM
n3aTeM BBIUEpPUMBAHMEM Ha JINCTE BaTMaHa (opmaTa Al (MM MIJUIMMETPOBKE) AUATPAMM ITHX CHJI M CyMMapHOT'O KPYTSIIETO

MOMEHTa 3a pabounii UKL, T.€. 3a J1Ba 060poTa KoneHuaToro Bana (3a [ 720] %o).

K BrinonHenuto kypcosoii padots! (KP) cienyeT npucTynath TOIbKO IOCIE U3YUEHHSI COOTBETCTBYIOIINX Pa3/IelIoB Kypca
«CunoBbIe arperaTel» M CTPOro M0 CBOEMY BapHaHTY IBHTATENs U €ro IPOTOTHIIA.

BrInmcaB ucxoHbIe JaAHHBIE IJTsI CBOETO BAPHAHTA ABUTATENS U YSACHUB MOCIICAOBATENEHOCTD BHITIOJTHEHHUS TEIZIOBOTO pacyera,
CTYJEHT MOXKET NPUCTYIUTH K BHIIOJITHEHUIO PACYETOB.

B mporiecce BEINOMHEHMS TEIUIOBOIO ¥ JUHAMUYECKOTI0 PACYeTOB HEOOXOANMO yKa3bIBATh PA3MEPHOCTH BCEX BEJIMYHH B CHCTEME
CH. Bce pacuers! cieyeT ConpoBOXIaTh KPATKUMH MOSICHE "HUSIMU, 0OOCHOBAaHMEM M HEOOXOMMbBIMH CXEMaMHU U rpadukamH.
Ecnu B Xoz1e pacuera NpUXOIUTCS 33/1aBaThCsl KAKUMH-JTHO0 SMITMPHICCKIMH KO3 (DHUITESHTAMH, TO HEOOXOIMMO ITOAPOOHO
000CHOBATh NX 3HAUCHHE M ONPEACIUTE HX METOJJOM HHTEpIONIMH 11t cBoero J[BC.

Pemrate ypaBHeHUs cienyeT B OyKBEHHOM BHJIE, M TOJIBKO B OKOHYATEIIBHO MTONYYCHHYIO (POPMYITY TOICTABIATE YHCIIOBBIC
3HAYCHMs, 2 OYKBEHHBIC 0003HAUCHHS TAPAMETPOB JIOJDKHBI 00S13aTENBHO TOSIC HATHCS.

3HauCHHS MPUMEHSEMBIX IMITMPUYECKIX KOI(Q(UIIMEHTOB U TapaMeTpoB (CKOPOCTH MOTOKA CMECH (VTN BO3/yXa) Ha BITyCKE,

K03 HUIHEHTHI a9POANHAMHYECKOTO COPOTHUBIIC "HUS, BEIITYCKHOM CHCTEMBI, TEMIIEPATYPHI ITOAOTPEBa 3apsiaa 1 ap.)
OIPENEIAIOTCS METOIOM HHTEPIIOJISIIH, B COOTBETCTBHE C OBICTPOXOAHOCTBHIO PACCUMTHIBAEMOTrO IBUIATENS M €TI0 MIPOTOTHIIOM.
KoHTposbHBIe pabOTHI BEIONHSIOTCS B OOBIYHBIX YUCHHUECKIX TETPAIIX, aKKypaTHO, YepHIIaMy. Ha kax10i cTpaHuIle TeTpaan
CIIETIyeT OCTABIIATB MOJIS [UIs 3aMEUaHUH pelieH3eHTa. I paduKkn HHIMKATOPHBIX A —TPaMM BBIIOIHSIOTCS HA MIJUTUMETPOBKE B
KapaHarie.

TTockoJbKY KOHTPOJIBEHBIE Pa0OTHI SABILIOTCS 9acThio KP TocTyneHTy HeoOX0AMMO NIpH cebe OCTaBIISTh YSPHOBOI BApHAHT
KOHTPOJIbHON paboThI.

VicxonHble JaHHBIE I KaXKJOro KOHTponbHOro 3a1anust KP npue—nens! B Ipunoxernu (B 10 Bapuanrtax). Homep BapuanTa
CTYJCHTa COOTBETCTBYET MOCNIeHEH i pe HOMepa ero 3a4eTKH WK ero mudpa.

ITpu BBIOOpE 3a1aHUi HOMEpP BapHaHTa MO BEPTUKAIIHU CICIYET COBMECTHTD C MOCIESIHEH (POl yueOHOro rosia, a o ropu30HTAIIH
- ¢ nocneHei mudpoit ceoero mudpa.Hanpumep: mudp crynenta - 2359, pabora Boinonmsiercs B 2020/2021 yuebHoM rofy.
CoBMecCTHTh BapuaHT | 1o BEPTHKAIU C HOMEPOM 9 10 TOPHU30HTAIIH.

o vcXOomHbIM JaHHBIM, IPUBEICHHBIM B [IpHiioxkeHnn, B COOTBETCT "BUM CO CBOMM BapHaHTOM, HYXKHO BBIITOJIHUTD TEIUIOBOH
pacyeT 4eThIpeX "TAKTHOTO aBTOMOOMIBHOIO JBUIATENs IPH €rOMaKCUMaJIbHOH MOIITHOCTH. 3a—TeM I10 pe3yJibTaTaM TEIIOBOTO
pacdeTra Hy)KHO IIOCTPOUTh HHIMKATOPHYIO AMarpaMMy U ONpeelUTh KOHCTPYKTUBHBIE TApaMeTpPhl ABUraTeN sl U PaCCUMTATh
TEIJIOBOM OajlaHC JBUIaTeIsl.

TeXHUKO-9KOHOMHYECKOE 000CHOBAaHUE

BeInonHeHre KOHTPOJILHOM paboThl, a CIIE0BATENBHO, Aajiee M KYPCOBOM pabOThI CIeIyeT HAYMHATh C JCTAIILHOIO PACCMOTPEHUS
0COOEHHOCTEH KOHCTPYKIIMU M NApaMETPOB MPOTOTUIIA U aHAJIOTMYHBIX JBUTaTeneil. Ha ocHoBaHMM MPO—"BEJCHHOIO aHAIHM3a
CTY/ICHT JIOJDKEH COCTABUTh SICHOE MPEJICTABICHUE M0 JIOKUTEIbHBIX U OTPHLIATEIBHBIX KAYEeCTB MPOTOTHIIA U €0 OCOOCHHOCTH.
B cBs13u ¢ HAMEUCHHBIMU KOHCTPYKTHBHBIMHU YCOBEPIICHCTBOBA "HUSIMH HEOOXOIMMO BBIOPATh U PACCUUTATH OCHOBHBIE MTAPAMETPHI
JIBUTATENs, YYUTHIBAs TSHJCHIIMIO MX pa3BUTH. B TIepByro ouepens aHanu 3UPYIOTCS: OBICTPOXOAHOCTh JIBUTATEIS,
CTeNEeHbCKATHS, KOAPPHUIMEHT U30bITKA BO3/yXa, BHJ 1 MapKa TOILUIMBA, OTHOLICHHUE XO/Ia MOPIIHS K THaMeTPy LWIMHAPA,
mexanndeckuid KITJI, skoHOMHUYeCKHe U TOKCHYE "CKUE MTOKA3aTeIu ABUTATEIS.

BriOpaB 1 000CHOBaB OCHOBHBIE NTAPAMETPBI PACCYUTHIBAEMOTO JBUTATENsl MOYKHO PUCTYIHUTH K BBITIONIHEHHIO TETUIOBOT'O pacyeTa
JIBUTATEJIs, @ 3aTeM, Ha OCHOBAaHHMHU MPOBEJICHHOTO TEIUIOBOI'0 pacyeTa U TEIUIOBOro OajaHca JIBUTATENS, HY)KHO BBITIOJHUTh
JUHAMHUYCCKUI pacyeT JABUIraTels.

Meroanueckue YKa3aHWs K BBIIIOJTHCHHUIO
TCIUIOBOI'O pacy€Ta ABUIaTCIIse

[Tpu opopmiiernu nmosicauTennbHOro Tekcta KP HeoOXo MBI

1) CCHUTKY Ha UCTOYHHUKH - B KBaJIPATHHIX CKOOKax [ ];

2) Hymeparnus GopMyiI - B KPYIIIBIX CKOOKa ( );

3) 6ykBeHHBIE 0003HaUCHUs B (hOpMyITax 00sA3aTENHbHO MOSCHSIFOTCSL.

Ipu BBITIOTHEHUH TEIIOBOT'O pacdera 0coboe BHUMAHUE CIIeAyeT 0OpaTUTh Ha €ro He0OXOIUMYI0 TOYHOCTh U COOTBETCTBHE
MOITy4EHHBIX 3HAUCHNH PacUeTHBIX MTApaMeTPOB JAOMYCTHMBIM IIpe/enaMIIapaMeTpoB COBPEMEHHBIX JIBHTATeNel, Tak Kak OIIHOKa B
MOJICYeTe OJHOTO MapaMeTpa BeJeT 3a cO00H HMCKakeHHE BCETO TEIIOBOroO pacueTa. J{Jis BEIUUCICHHS 3HAUCHUH Pa3THIHBIX
IapaMeTpoB padOTHI IBHTATENs MOGOPMYIIaM PeKOMEHIYeTCs ITOJIb30BaThCs JIOrapu(pMIUIecKoit TrHeiKoi, Tabnmnamu bpannca,
MHKPOKaIBKYJIATOpaMi 1 MUKpo DBM c ormdeckn HeoOX0IUMOH TOTHOCTBIO pacuera, Tak kKak emé B XIX B. HeMeIkuii MaTeMaTHK
K.®. T'aycc roopmi: «HemocTaTok MaTeMaTHIECKOr0 0Opa30BaHUsI HATIE HE MPOSBISIETCS TAK SIBCTBEHHO, KaK B YPE3MEPHOM
TOYHOCTH YHCIIOBBIX BBIYHCICHHID.

OCHOBHBIE TTapaMeTPHI TEIIOBOTO pacyeTa MPOSKTHPYEMOro ABUra—Telst HeOOXOAUMO COMOCTAaBIATh C AHAIOTHIHBIMH
IapaMeTpaMH CYIIeCT "BYIOIIUX NEePCHEeKTHBHAIX ABUTaTeNel COOTBETCTBYIONIETO HA3HAUCHHS U TUIIA.

MeTtoauka TEIIOBOTO pacyeTa IPHUBEIcHA BO MHOTHX yIeOHHUKaX U yIEOHBIX MOCOOMAX TI0 aBTOTPAKTOPHBIM JBUTATEIISAM.




Hinkxe npuBoauTCs peKOMeH1yeMast I0CIeA0BaTeNbHOCTb BBINOIHEHHS TEMJI0BOI0 PacueTa MOPIIHEBOrO IBUraTENs B COOTBETCTBUU
¢ pexomeHmanmsMu| 1,3,5,6] Ha OCHOBaHHMY OOLIEIPHHATONH METOAUKH TEIIOBOTO pacdera npogpeccopa MBTY (MI'TY) B.1.
I'punesenxoro (Poccus).

1. OnpeneneHue mapamMeTpoB pabodero Tena

Ecnu B 3a1aHuM yKa3aHbI YCIOBHS SKCIUTYaTAIIMH ¥ BEICOTA MECTHOCTH HaJl YPOBHEM MOpsI, T/ie OYIeT IKCILTYaTHPOBATHC
HPOEKTUPYEMBIIT IBUraTelb, TO HEOOXOIMMO ITOTB30BATHCS ITOKa3aTeN MU MexXIyHapoIHOW CTaHAAPTHOH aTMOC(hEepHI, KOTOpHIE
HpUBe/IeHBI B Ta0M. 1.1

Tabnuna 1.1

Bricota Haj ypoBHeM Mopsi, M ATMocdepHoe naBieHne, Po Temmneparypa Bo3ayxa,
TO, K ITInorHOCTh BO3/1YXa,
p0, xr/m3

MM.pT.cT. MIla

0

500 760

715 0,1013 0,0972 293 1,225
1,116

1000 614 0,0917 284 1,112
2000 596 0,0811 275 1,006
3000 525 0,0715 268 0,009
4000 462 0,0628 262 0,819

B cOOTBETCTBHE C 3aJaHHBIM TPOTOTUIIOM JIBUTATEISI U UCXOMHBIMH JaHHBIMU (BAPUAHTOM) BHIOUPACTCSI HEOOXOMUMBIN COPT
TorutkBa. J{yis Au3e—Uiel craeayeT NpUHATH AU3EbHOE TOIUTUBO, T OCH3MHOBBIX IBUTATENCH - OCH3MH. 3aTeM MPUHUMAIOTCS
mapamMeTpbl COOTBETCTBYIOIIETO TOMIUBA!

1.1. TTapamMeTpbl COOTBETCTBYIOIIETO TOILIUBA!

bensun JluzenbHoe TOIUBO

Cpennsist MmonekyIsipHast macca Torunsa, uT kr/mons 115 190

Husmias Ternora cropanus 1 kr rorua, MJDx/kr 44 42,5

DneMeHTapHBIN COCTaB TOIUIMBA 110 Macce:

yriepoaa, C 0,855 0,870

Bonxopona, H 0,145 0,126

kucnopona, O 0 0,004

1.2. TeopeTnvecku HEOOXOIMMOE KOITHUECTBO BO3AyXa s cropanust 1 kr torutusa cormmacto (1.6):

B kr: 1 0=1/0,23 (8/3 C+8H-O_T), kr;

B kmoisix: L_0=1/0,209 (C/12+H/4-O_T/32), xmoub. (1.1)

ITpu pacuere 3nauennii 10 u LO nmpuHsTO, YTO KMCI0pO/a B Bo3ayxe 1o o0bemy coxepxurcs 20,9 %, a mo macce - 23 %.

1.3. Konu4ectBo roproueit cMecu Jiisi OEH3UHOBBIX JIBUTATENCH:

M_I=a-L_0+1/p T ,kmonb/kr Tormusa. (1.2)

1.4. KonnvecTtBo BO3ayXa s JU3EIICH:

M_I= oL _0, kmons/kr TormmBa, (1.3)

rJie o - KO3 PHUIMEHT U30bITKA BO3TyXa,
p_T — MosekysipHast Macca TOIUIABA, KI/MOJb.

1.5. KonnvecTBo OTAEIBHBIX KOMIIOHEHTOB MTPOIYKTOB Cropanus [yist 3aqanHoro o<1 (6ensuHoskie aBurarenu) npu K = 0,5, rae K-
MO CTOSIHHBINA KO3 PHUIMEHT 1151 OCH3UHOB, 3aBUcsAIMIA oT oTHOomeHuss H2/CO B npoaykrax cropanus (cornacto [1,3],
oueHnBaercs u3 Bepaxkennii(1.4), (1.5), (1.6), (1.7), (1.8)):

konuuectBo CO: M _co=0,42 (1-a)/(1+K) L_O, xmonb; (1.4)

xomugectBo CO2: M ( [ co) _2)=C/12-0,42 (1-0)/(1+K) L_0, kmoms; (1.5)

konmuectBo H2: M_(H_2 )= 0,42K (1-0)/(1+K) L_0, xmonb; (1.6)




konmuectBo H20: M_(H_2 O)=H/2-0,42 (1-0)/(1+K) L_0, xkmomns; (1.7)
konmuectBo N2 M_(N_2)=0,79aL._O, kmoins. (1.8)

KonnuecTBo OT1€NbHBIX KOMIIOHEHTOB IPOJYKTOB CrOpaHUs JAJIs TU—3eNel, npu o >1, korjaa Bech yriaepo| TOIUIMBA TEOPEeTHUECKH
cropaet B CO2 a Bogopox - B H20, onpenensiercst u3 Beipaxkenuii (1.9), (1.10), (1.11), (1.12):

M_( [CcO)] 2)=C/12,xmomb; (1.9)

M_(0_2)=0,21(1-0) L_O, kmons;  (1.10)
M_(H_ 2 O)=H/2, kmoms;  (1.11)
M_(N_2)=0,79aL O, xmons.(1.12)

1.6. O61iee KOIMYIECTBO MPOAYKTOB cropanus,M_2 mpu o<1:

M 2=M _( [cO)] _)+M_( [CO] 2)*M_(H 2)+M_(H_20)+M_(N_2), kmoub;

(1.13) a) npuo>1:

M 2=M_( [CO] 2)+M (O 2)+M_(H_2)+M_(H_2 0)+M_(N_2), kmomb; (1.14)
1.7. 3nauenune M2 nipu o < 1 nposepsiercs no popmysie:

M 2=C/12+H/2+0,79a-L_O, kmonp; (1.15)

0) mpuo>1:

M_2=C/12+H/2+(0-0,21)L_O, kmons; (1.16)

ux B mmnuHApax [IBC, B X MexaHH3Max U cUcTemMax.

Henp u 3amaun PI'3

[IpakTiueckoil peann3anyei NOTy4eHHBIX IPU U3YYEHUN TUCIUTIINHBI «
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