MVHUCTEPCTBO HAYKM M BHCUHET'O OEPABOBAHMSI POCCHMCKON $EINEPALIA,
MUHUCTEPCTBO OEPABOBAHMSI M HAYKM KEIPTEHI3CKOM PECIYEJIMKHA

21 ampensg 2021

Paboune npouecchbl, KOHCTPYKIIMS U pacyeT
CHJIOBBIX JHEPreTH4eCKNX YCTAHOBOK

paboyas nporpamMma JUCIHUIITAHBI (MOTYIIS)

3akperieHa 3a kadenpoit

VueOHBIH mIaH

Kpamuduxkanus
®dopma oOydeHHs

OO01mas Tpy1oeMKOCTh

Yacos 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayUTOPHBIE 3aHATHS
caMocTosTeIbHas paboTa

OK3aMCHbI

ABTOMOOWJILHOIO TPAHCNIOPTA

Hampasnenue 23.03.03 - P®, 670200 - KP DOkcnnmyaTanusi TpaHCIIOPTHO-TEXHOJIOTHYECKUAX
MaIIiH ¥ KOMIUTEKCOB
IMpodumns "ABTOMOOMITBHEIH cepBHC"

OakanaBp
O4YHas
53ET
180 Bunpsl KOHTpoJIsL B ceMecTpax:
9K3aMeHbI 8
72
72
35,7

Pacnpeueneﬂne YacoB TUCHUILIMHBI IO CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha Kypce>)

8@.2) Hroro

Henenn

10

Bupj 3anaruii

48! PIT yII PIT

Jlexuu 18 |18 |18 |18
JlaGopaTopHBbIe 18 |18 |18 |18
[IpakTuueckue 36 |36 |36 |36

KonraxTHas paboTa B mepuos
9K3aMEHAIIMOHHOW CECCUH

0,3 (0,3 |03 |03

B ToM uuncne uHT.

16 |16 |16 |16

B tom uncie B popme
TMPAaKT.MMOATOTOBKH

22 122 |22 |22

Wroro ayn.

72 (72 |72 |72

KonrakTHas padora

72,3 172,3172,3 72,3

Cawm. pabota

72 |72 |72 |72

Yacel Ha KOHTPOJIb

35,7 35,7 |35,7 |35,7

Hroro

180 | 180 | 180 |180




IIporpammy coctaBmi(n): YA
e
0.m.1., npogpeccop, Inazynog [l.B.;x.m.u., npogpeccop, Inazynoe B.U——" P

Peniensent(bl):

K.m.H., ooyeum , [peceannuxos C.FO.;x.m.un., doyenm, Dnemanos 4.3

Paboyast mporpamMmMa JUCITUIUIHHBL

paspabotana B coorBeTcTBUH ¢ PT'OC 3++:

®denepabHbIN rOCYIAPCTBEHHBIH 00pa30BaTebHbBII CTAHAAPT BBICHIEro 00pa30oBaHus - OaKkaxaBpuar M0 HAIPABJICHUIO ITOrOTOBKU
23.03.03 DkcrutyaTanys TPaHCIIOPTHO-TEXHOJIOTHISCKUX MAIIUH U KOMITIEKCOB (mprka3 MunoopHayku Poccun ot 07.08.2020 r. Ne
916)

COCTaBJICHA HA OCHOBaHUU y‘I€6HOF0 IJ1aHa:

Hanpasnenue 23.03.03 - PO, 670200 - KP Oxcmnyaranus TpaHCIOPTHO-TEXHOIOTMYECKUX MAIIUH U KOMILIEKCOB
IIpoduins "ABTOMOOMIBHEIH cepBHC"

YTBEPKAECHHOTO YU€HBIM COBETOM By3a oT 29.06.2021 mpoTokoi Ne 10.

Pabouvas mporpamMma oo0peHa Ha 3aceaHuU Kadeapsl
ABTOMOOHMJIBHOI0 TPAHCIIOPTA

TpoTokon oT 25.03.2021 T. Ne 8 el i
Cpox netictBust mporpammsr: 2021-2026 yu.r. T ’
3aB. kadenpoi n.1.H., mpodeccop I'mazynos J1.B.


Погорелов
Штамп

Погорелов
Штамп


BusupoBanue PITJI nJis1 ucno/iHeHUs B 04€pPeIHOM Y4eOHOM roay

[Ipencenarens YMC
13 cenrsa6ps 2022 1.

Pabouas mporpaMma mepecMoTpeHa, oocyxIeHa u oJ00peHa st
ucnonHeHus B 2022-2023 yueOHOM roay Ha 3acefannu Kadeapol
ABTOMOGHJILHOTO TPAHCIIOPTA

[Iporokomn ot 25 aBrycta 2022r. Ne 1
3aB. kadenpoit 1.1.H., mpodeccop [nazynos mutpuit Brnagumuposuy

Buzuposanue PIIJ] 1J1s1 MCIIOJIHEHHSI B 0YEPETHOM Y4eOHOM roxy

IIpencenatens YMC
05 cenTs6ps 2023 T. Q/% Q%

Pabouas nmporpaMma nepecMoTpeHa, oocyxieHa u oJoopeHa s
ucnonHeHus B 2023-2024 yueOHOM TOy Ha 3aceaHnuu Kadeapbl
ABTOMOOHWJIBHOIO TPAHCIIOPTA %
[Iporokon ot 28 aBrycta 2023 r. Ne 1 Q//
W. o. 3aBenyromiero kadheapou, K.T.H., T0IeHT AncentoB Mupian TuinereHoBUY

BusupoBanue PIIJ 1/ mcnoJiHeHUs1 B 04epeIHOM Y4eOHOM roay

IIpencenarens YMC
10 centsi0ps 2024 1. Q/%

Pabouast nporpamMmMa nepecMoTpeHa, 00cykaeHa 1 ogoOpeHa st

ucnonHenus B 2024-2025 yuebHOM roay Ha 3acejaHuu KadeIpbl /
ABTOMOOMJIBHOI'0 TPAHCIOPTA B

IMpotokon ot 27 aBrycra 2024 . No 1
W. o. 3aBeaytomiero kaheapou, K.T.H., A0IeHT AncenToB Mupian TuaereHoBu4

BusupoBanue PIT/I nJis1 ucno/iHeHUsl B 04€pPeTHOM Y4eOHOM roay

08 centsiops 2025 T. -] / -

[pencenarens YMC )

) A A

Pabouas nmporpamma rnepecMoTpeHa, 0OCyxJIeHa U 0J00peHa s
ucnonHeHus B 2025-2026 yaeOHOM rofy Ha 3aceJaHUH KageIpsl

ABTOMOOWJILHOTO TPAHCIIOPTA
[Iporokomn ot 28 aBrycra 2025r. Ne 1 d/

W. o. 3aBenyromiero kadeapoi, K.T.H., ToIeHT AncentoB Mupian TunereHoBUY



1. HEJIX OCBOEHNUSA JUCLHUIIINHBI

1.

Ju—

Henmsavu aucunmmiasl «[IpukinagHeie pacdeTs! ABUTaTeNeH aBTOMOOUIE» SBISIOTCS: (POPMHUPOBAHNUE Y CTYICHTOB 3HAHUH
OCHOBHBIX TEOPETHUECKHX MOJI0KEHUI TePMOJUHAMUKY U TEIUIOTEXHUKH, OCHOB PabOUUX MPOIECCOB, CUCTEM,
KOHCTPYKIMI 1 HAaIIPaBICHUH Pa3BUTHS aBTOMOOMIIBHBIX JBUTATENICH, NX TEXHUYECKUX M HKOJIOTHYECKHX TTOKa3aTeneH, a
TaKXKe XapaKTEePUCTHUK.

1.2 | AuctmruimHa o0ecneynBacT JIOTHYECKYIO B3aNMOCBSI3b MEXKY TpeOOBaHUAMHE K OyIyIieMy CHeIHATICTY U CPEICTBAMU
UX TOAAEpKaHUS.
1.3 | Ancunniiaa 006eCcIednBacT CTy/IeHTa CIIOCOOHOCTHIO TIOHUMATh HaydHbIE OCHOBBI TEXHOJIOTHYECKHUX MIPOLIECCOB B
00J1aCTH TeXHOJOTUH, OPTraHU3alNH, INITAHUPOBAHKS U YIIPABICHUS YHEPTeTUIECKONH YCTaHOBKOM aBTOMOOMIIS.
2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII
Lux (pazznen) OOIT: | b1.B.JIB.04
2.1 | TpeGoBanus K npeABapuTeIbHOM OATOTOBKE 00y4alolerocs:
2.1.1 | AncumruinHa 6a3upyeTcs Ha OOIMIEeTEXHUIECKUX TUCIUIDINHAX, JAIOMINX OCHOBY TEPMOANHAMHUYECKUM pacyeTaM.
2.1.2
2.1.3 | ®uzuka
2.1.4 | OcHOBBI TEOpUH HATAECKHOCTH
2.1.5 | HauepTarenbHast reoOMeTpHUs 1 HHXEHEpHAs TpaduKa
2.1.6 | KoHCTpYKIHS M 3KCILTyaTAI[MOHHBIE CBOMCTBA TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJIIOTHIECKUX MAIINH U 000pyXOBaHUS
2.1.7 | Uadopmarika
2.1.8 | YueOHast 03HAaKOMHUTENbHAS TPAKTHKA
2.1.9 | YerpoiicTBo aBTOMOOMIIS
2.1.10 | IIpuknagHas MaTeMaTrka
2.1.11 | HagexXHOCT TPaHCIOPTHBIX ¥ TPAHCIIOPTHO-TEXHOIOTHYECKHX MAIIUH U 000PyI0BaHUS
2.1.12 | YuyeOHas TEXHOIOTHUECKAS IPAKTHKA
2.1.13 | letanu MallluH U OCHOBBI KOHCTPYHUPOBAHUS
2.1.14 | TernorexHuka
2.1.15 | MeTposorus, CTaHAapTU3aIUs U CepTH(HHUKALNST
2.1.16 | TunpaBnuka, ruApaBINuECKUE U THEBMAaTHUECKHE CUCTEMBI
2.1.17 | TexHonoruveckas (MpOU3BOACTBEHHO-TEXHOJIOTHYECKast) IPAaKTHKA
2.1.18 | Cucremsr TO u pemonTa
2.1.19 | OcHOBBI TPHOOTEXHUKH
2.1.20 | OcHOBBI TeXHOJOTHUH MPONU3BOJCTBA X PEMOHTA TPAHCIIOPTHBIX M TPAHCIIOPTHO-TEXHOJIOTHIECKIX MAIIHH U
o0opynoBaHHS
2.1.21 | CunoBsle arperaTsl
2.1.22 | Pabouue mporecchbl, KOHCTPYKIIHS ¥ PacyeT CHIIOBBIX YHEPrETHYCCKUX YCTAHOBOK
2.1.23 | HopMaTHBBI 1O 3aIIUTE OKPYKAIOIICH CPEJIbI
2.2 | JMCIMIIMHBI U NPAKTUKH, /18 KOTOPBIX 0CBOCHHE JAHHOI JUCIMILIMHBI (MOAY/1) HE00X0AUMO KaK
npejauecTByouiee:
2.2.1 | AucuMiuinHa npeacTaBisieT co00i OCHOBY AJIS M3YUEHHS B TIOCJIEAYIOIEM JUCHUIUIMH 0a30BOTO U BApUATHBHOTO ITUKIIA.
222
2.2.3 | IlpepaunnoMHast IpakTUKa
2.2.4 | TlogroToBka K clia4e v cada roCyAapCTBEHHOTO IK3aMeHa
2.2.5 | Texaudeckoe 00CTyXKMBaHUE U TEKYIIUH PEMOHT Ky30BOB aBTOMOOMIICH
2.2.6 | [ToaroroBka K MpoLEAype 3aIUThI ¥ 3aIIUTa BHITYCKHON KBaIH()UKAIIMOHHOMN PaboThI
2.2.7 | OcHOBBI pabOTOCTIOCOOHOCTH TEXHUUECKUX CHCTEM

3. KOMIETEHIIMA OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUTIINHbI

(MOJY.JIS)

ITK-3: Cnocobden mpoBOAWTH M KOHTPOJIHPOBATH TEXHOJIOTHYecKHii mpouecc no anarnoctuke, TO u pemonty ATC u nx

KOMITIOHCHTOB

3HaTh:




Yposens 1

TeXHOJIOTHUYeCKHi mponecc no auaraoctuke, TO u pemorty ATC U nX KOMIOHEHTOB, CHCTEMY TEXHHUECKOTO
00CITy)kKMBaHHsl U PEMOHTa, KOMIIEKCHBIE IToKa3aresii 3p(heKTUBHOCTH TexHnuecKor skcmuryataimuu TuTTMO,
TEXHOJIOTHIO TEXHHIECKOT0 00CIy)knBaHus U TeKymero peMonta THTTMO, HaydHBIE OCHOBBI M OCOOCHHOCTH
MIPOEKTUPOBAHUS M PEATHN3AINH TEXHOIOTHUECKHUX MPOILECCOB TEXHUIECKOT0 00CTykuBanus u pemonra TuTTMO
Ha NPEeANPUATHIX, OCOOCHHOCTH TEXHOJIOTUH 1 OpraHU3aluy TeXHUu4Yeckoi skcruryataiu TuTTMO,
UCTIOJB3YIONIHUX aJIbTepPHATHBHBIE BU/IBI TOIUINB, OCOOCHHOCTH TEXHUUECKON SKCILTyaTallil MHANBUIYAJIbHBIX,
CIELMaIN3UPOBaHHbIX U Apyrux Bugos TuTTMO

Yposens 2

OCHOBBI TexHosoruu npoussojcrsa TuTTMO oTpaciu ¥ UX COCTaBHBIX YacCTEH, IOHATUSL O PEMOHTE, €r0 MECTE B
cucreme obecneueHus padorocrnocodnoctd TuTTMO otpacin, 3¢pPEeKTUBHOCTH €ro BBHIIOIHEHUS, O COJEPKAHUU U
OTJINYUTEIBHBIX OCOOCHHOCTSIX TPON3BOACTBEHHOTO U TEXHO-JIOTHYECKHX TIPOILIECCOB IIPOU3BOACTBA M PEMOHTA
TuTTMO oTpaciu; 0 COCTaBe ONEPaIUii TEXHOJIOTHUECKUX MPOIIECCOB, 000PYI0BaHUE U OCHACTKY, MPHUMEHAEMBIX
pu npousBoacTse U peMonTe THTTMO oTpacin u UX COCTaBHBIX YacTel

Yposens 3

OCHOBBI THATHOCTUKH TPAHCIOPTHBIX M TPAHCIIOPTHO-TEXHOJIOTHUECKUX MAIIH H 000py0BaHNUS, IPUMEHsIeMast
anmaparypbl ¥ paboThl CTEHI0B, OCHOBBI TEXHOJIOTHH TEKYIIEr0 PEMOHTA M TEXHHYECKOTO 00CITy)KUBAHUS
TPAHCIIOPTHBIX M TPAHCIIOPTHO-TEXHOJIOTHIECKIX MAIINH ¥ 000pyI0BaHNS HAa OCHOBE HCIIOIb30BAHIS HOBBIX
MaTepHaJIOB U CPEACTB AUATHOCTHKU, METO/IbI BOCCTAHOBICHHUS PaOOTOCIIOCOOHOCTH TPAHCIIOPTHBIX U
TPaHCIIOPTHO -T€XHOJOTHUECKUX MAIIIMH 1 000PYIOBAHUS C UCIONB30BaHIEM PE3YIbTaTOB HAYUHBIX HCCIIEI0BAHUN

YMmeThb:

Yposens |

HCIIONIB30BaTh TEXHOIOTHYecKuii mpouece no auaruoctuke, TO u peMoHTy ATC 1 MX KOMIIOHEHTOB, CUCTEMY
TEXHUYECKOT0 OOCITY)KMBaHUS M PEMOHTA, KOMIUICKCHBIE TIOKa3aTeIn 3 PEKTUBHOCTH TEXHUUECKOH IKCILTyaTalluy
TuTTMO, TEeXHOIOTHIO TEXHIIECKOT0 00CTykKnBaHNS 1 TeKymmero peMonTa THTTMO, Hay4HbIE OCHOBHI 1
0COOCHHOCTH MMPOSKTUPOBAHUS U PeaTH3aIlH TEXHOJIOTUYECKHUX MTPOIECCOB TEXHUIECKOTO 00CITyKUBAaHUS U
pemonrta TuTTMO Ha npeAnpHATHAX, 0COOCHHOCTH TEXHOJIOTMH U OPTraHU3ali TEXHUYECKOH 3KCILTyaTalun
TuTTMO, UCTOB3YIOMNX ATbTEPHATHBHBIC BUJIBI TOIIHB, 0OCOOCHHOCTH TEXHHUECKON IKCILTyaTaI[iH
HMHIUBHIYATBHBIX, CTICIIMAIN3UPOBAHHEIX U Ipyrux BunoB THTTMO st kauectBeHHOTO peMoHTa TuTTMO

YposeHs 2

MIPUMEHSATh OCHOBBI TeXHOJOTUH Mpou3BoacTBa THTTMO oTpaciu U UX COCTABHBIX YacTeil, HOHITHS O PEMOHTE,
ero MecTe B cucteme obecrieueHust padorocrnocooHoctd TuTTMO otpaciu, 3 (HEeKTHBHOCTH €ro BBITIOTHEHHMSI, O
COJEPKAHUU U OTIIMYUTEIBHBIX OCOOEHHOCTAX IIPOU3BOJCTBEHHOIO M TEXHO-IOTMYECKUX ITPOLIECCOB IIPOU3BOCTBA
n pemorTa TuTTMO oTpacii; 0 COCTaBe Oneparuii TEXHOJIOTHIECKIX MTPOIIECCOB, 000PYAOBAHUE U OCHACTKY,
MIPUMEHSEMBIX TpU npou3BoacTBe U peMonTe TuTTMO oTpaciu U UX COCTaBHBIX YacTell Uil Ka4YeCTBEHHOTO
pemonta TuTTMO

Yposens 3

HCTIOJIh30BaTh OCHOBBI JUATHOCTUKH TPAHCIIOPTHBIX M TPAHCIOPTHO-TEXHOJIOTHYESCKUX MAIIHH U 000pyI0BaHHUS,
TIpUMEHsIeMast alliapaTypbl H padOTHI CTEHOB, OCHOBBI TEXHOJIOTUH TEKYIIETO PEMOHTA H TEXHUIECKOTO
00CITy)XMBaHUS TPAHCIIOPTHBIX M TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH 1 000pYAOBaHUS Ha OCHOBE
HCIOJIb30BaHHsI HOBBIX MaTEPHUAJIOB M CPEJCTB AUArHOCTHKH, METO/IbI BOCCTAHOBIICHHS PAabOTOCIIOCOOHOCTH
TPAHCIOPTHBIX M TPAHCIIOPTHO-TEXHOJIOTUICCKAX MAIIMH H 000PYIOBAHMUS C UCTIOIB30BaHIEM PE3YJIbTaTOB
Hay4yHbIX HCCIIE0BaHUI

Baaners:

VYposens 1

CTIIOCOOHOCTBIO HCIOIB30BAaTh TEXHOIOTHUECKHH mporiecc o auarHoctuke, TO u pemonTy ATC 1 UX KOMIIOHEHTOB,
CHCTEMY TEXHHYECKOT0 00CITy)KUBAaHHSI 1 PEMOHTA, KOMIIJIEKCHBIE ITO0Ka3aTesl 3G (YEeKTUBHOCTH TEXHUUECKON
skcruryatanud TATTMO, TEXHOIOTHIO TEXHHUECKOT0 00CTy)KUBaHMsI U Tekymero pemonta THTTMO, HaydHbIe
OCHOBBI I OCOOCHHOCTH TIPOSKTHPOBAHUS U PEATH3AIIH TEXHOJIOTHIECKHIX ITPOIIECCOB TEXHUIECKOTO
obcmyxuBanus U peMonTa TuTTMO Ha npeanpuATHIX, 0COOEHHOCTH TEXHOJIOTUHU U OPTaHU3aLUH TEXHUIECKOH
skcrutyaranu TuTTMO, ucrionb3yronyx aabTepHATUBHBIC BUJIBI TOIUIUB, 0COOCHHOCTH TEXHHYECKOH
9KCIUTyaTallly HHINBHIYAIbHBIX, CIICIIHAN3UPOBAHHEIX U NpyruX BUIoB THTTMO 1t KauecTBEHHOTO PEMOHTA
TuTTMO

YposeHs 2

MeToaMH1 TexHoJoruu mpoussojacrsa TuTTMO oTpaciiu ¥ UX COCTaBHBIX YacTel, HOHITHUS O PEMOHTE, €0 MeCTe B
cucreme obecrnieuenus paborocrnocooHoctd THTTMO otpacnu, 3p(HeKTHBHOCTH €ro BBIOIHEHHUS, O COACPIKAHUU U
OTJIIMYATEIBHBIX OCOOCHHOCTSX ITPOU3BOICTBEHHOTO ¥ TEXHO-JIOTHYECKHX ITPOIIECCOB ITPOU3BOJICTBA H PEMOHTA
TuTTMO otpacau; 0 cocTaBe Olepannii TEXHOIOTHYECKHUX MPOLIECCOB, 000PYIOBaHUE U OCHACTKY, TPIMEHIEMBIX
nipu ipou3BocTBe U peMoHTe THTTMO oTpaciu 1 X COCTaBHBIX YacTel AJs KauecTBeHHOro pemonta TuTTMO

Yposens 3

S3HaHUAMU 110 JUArHOCTUKHU TPAHCIOPTHBIX U TPAHCIIOPTHO-TEXHOJOTHYCCKUX MAlllH U 060py,£[0BaHI/IH,
OpUMCHsACMas armapaTypbl U pa6OTLI CTCHOOB, OCHOBBI TCXHOJIOTMHU TCKYIIETO pEMOHTA U TCXHHUYCCKOI'O
06CJ'Iy)KI/IBaHI/I$I TPAHCTIOPTHBIX U TPAHCTIOPTHO-TEXHOJIOTMICCKUX MAIIUH 1 O60pyILOBaHI/I$[ Ha OCHOBC
HCIOJIb30BaHMA HOBBIX MaTEPUAJIOB U CPEACTB AUATHOCTUKHU, METOIbI BOCCTAHOBJICHUS pa6OTOCHOCO6HOCTI/I
TPAaHCIIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTMYCCKHUX MAIlIMH U O60py,£[0BaHI/I$[ C UCTTIOJIb30BAHUEM PE3YIILTATOB
HAaYyYHBIX HCCIICIOBAaHUIA

B pe3yjabTaTe 0OCBOCHUA TUCHUIIJINHBI 06y'lamumiic51 JOJIZKCH

3.1 |3uaThb:

3.1.1 | - ocHOBHEIE TCOPETUYCCKUE TTOJOKCHUA TCPMOANHAMUKHN U TCTIJIOTEXHUKHU B YaCTU MMOPITHEBBIX I[BI/IFaTeJIeﬁ BHYTPCHHETO

cropanus (IBC);

3.1.2 | - TepMOgHAMUYECKHE, TEOPETUUECKUE U AeHCTBUTENbHBIE TUKIEI [IBC;




3.1.3

- OCHOBBI TEOPHH pabOUHX MIPOIECCOB ABUTATEINCH, B TOM YHCIIE IPOIECCH Ta3000MeHa, CKaTHs, cMeceoOpa30BaHUs U
CropaHus TOILIMBOBO3AYLIHBIX CMECEH, PACIIMPEHUS IPOJYKTOB CTOPaHHMs, a TAKXKE BIIMSHUEC OCHOBHBIX KOHCTPYKTHBHBIX
1 9KCIUTyaTallMOHHBIX ()AKTOPOB HA IIPOTEKAHHE NEPEUHUCIICHHBIX ITPOLIECCOB;

3.14

- YCTpOIicTBO U (HYHKIMOHATBHOE Ha3HaueHue cucteM [IBC;

3.1.5

- HHAWKATOpHBIE U Y PEKTUBHBIC TIOKA3aTENIN IBUTATENICH, OCHOBHBIE HATIPABICHUSI U CIIOCOOBI MOBBIIICHUS] MOIIHOCTH,
TOIUTMBHOM SKOHOMHUYHOCTH, HaIE)KHOCTH;

- OKOJIOTHYCCKHUEC IMOKA3aTCIIN paGOTLI I[BHFaTeHCﬁ, npupony 06pa3OBaHI/IH JBbIMHOCTH, TOKCUYHBIX KOMIIOHCHTOB B
OTpa6OTaBU.II/IX rasax v 11yMoOB B OCH3MHOBBIX U JU3CIIbHBIX IBUTaTCIIAX, OCHOBHBIC CIIOCOOBI CHUYKEHUS TOKCHUYHOCTH,
ABIMHOCTH W ITYMOB;

3.1.7 | - skcryaTallMOHHbIE XapaKTEPUCTUKU JABUraTeNel U XapaKTepUCTHKUA TOKCUYHOCTH;
3.1.8 [ - cOBpeMEHHOE COCTOSHHIE U MEePCIEeKTHBbI PA3BUTHS aBTOMOOUIBHBIX JBUTATEINCH.
3.2 | Ymerth:
3.2.1 |- mpUMEHATh TEPMOAUHAMHUYECKHE METOBI ATl OLIEHKH TMOKa3aTeneil mpoueccos, npoTtekatomux B JIBC;
3.2.2 |- cTpouTs AMarpaMMmy TepMOAMHAMHUUYECKOTO IHKIIa mopurHesoro JIBC;
3.2.3 | - BBITOTHATH pacdyeT HHINKATOPHBIX U 3()(HeKTHBHBIX MoKa3areneil mopuraeBoro /IBC u olieHHBaTH COBEPIICHCTBO €T0

pabouero nukia;

3.2.4| - 4uTaTh U COCTABIATH IPUHIMNHUANBHBIE cXeMbl cucTeM [IBC.
3.3 | Baagerb:
3.3.1 | - HaBBIKOM OIIpeJeTIeHNUs] OCHOBHBIX TOKa3aTeneil ABuraTenei;
3.3.2 | - HaBBIKOM I10 aHAJIU3y U BHEJPEHUIO PELUICHUH 110 MOBBIIIEHUIO MOIIHOCTH, TOIUIMBHOW 3KOHOMUYHOCTU U HAJIEKHOCTH
JIBUTATEICH.
3.3.3 | - HaBBIKOM I10 aHAIU3y U BHEAPEHUIO PELICHUH 110 CHU’KEHUIO YPOBHS TOKCUUHOCTH, ABIMHOCTH, YPOBHS IlIyMa

OCH3MHOBBIX U JU3EIbHBIX IBUTATEICH.
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- METOAaMU ONPEACIICHUS DKCILUTyaTallMOHHBIX XapaKTCPUCTHUK ABUTATCIIsA, 4 TaK KE mokasaTeiei TOKCHUYHOCTH,
ABIMHOCTH, IyMa.

4. CTPYKTYPA 1 COAEPKAHNUE JUCLHUILIAHBI (MOAYJIST)

Kon HaunmeHnoBanue pa3aesioB 1 Cemectp | YacoB | Kommneren- | Jluteparypa | Uure | Ilp. IIpumeuanue
3aHATHS TeM /BU 3aHATHS/ / Kypc 107071 PaKT. | NOAT.
Paznea 1. TepmoauHamMuyeckue
npouecchbl U MUKJIbI
aBUraTeseii BHyTpeHHeEro
CropaHms
1.1 OcCHOBHOE 3HAYECHHE B PA3BUTHH 8 2 ITK-3 JIL.1JI1.2 2
SHepreTuku. TepMoarHaMuUKa, JI1.3J12.1
Kak Hayka. /Jlex/ JI2.2J13.1
JI3.2
31
1.2 CoBpeMEeHHOE pa3BUTHE 8 4 [K-3 JI1.1 J11.2 2 [IpakTuueckas
SHEPreTHUKU B MUpE U CTpaHax JI1.3J12.1 MOATOTOBKA
CHI'. OrpaHn4eHHOCTb 3a1acoB JI2.2J13.1 TIPOBOAMUTHCS
HedTH Bo BceM mupe. /IIp/ JI3.2 Ha
Ol COBPEMEHHOM
Hay4HO-
UCCIIEI0BATENb
CKOM
000pynOBaHUHU
nabopaTtopuu
Kagenpsl
ABTOMOOWITEHBI
i TpaHCHIOpPT
1.3 Bo300HOBIIEHHBIC UCTOYHUKH 8 12 IK-3 JIT.1JI1.2
sHepruu /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2
31
1.4 TepmonnHamMuKa - HayKa O 8 2 IK-3 JIL.1JI1.2 2
3aKOHOMEPHOCTSIX MPEBpaIICHUS JI1.3J12.1
sHepruu. OCHOBBI J12.2J13.1
TepMoauHaMuKH. /JIex/ JI3.2

Ol




1.5 TepMoaMHAMUYECKHE CHCTEMBL. 4 IK-3 J1.1J11.2 IIpakTuyeckas
3akoHbl TepMOAMHAMHKH. /TTp/ JI1.3J12.1 [MOIrOTOBKA
JI2.2J13.1 IIPOBOJUTHCS
JI3.2 Ha
31 COBPEMEHHOM
Hay4HO-
HCCIIeZIOBATEIh
CKOM
000pyI0BaHUU
naboparopun
Kagenpel
ABTOMOOUIIBHBI
¥ TpaHCTIOPT

1.6 Iepenaua sHeprUn (IBUKEHIS) 9 ITK-3 JIT.1JI1.2
OT OJJHUX TeJI K IPYI'UM. JI1.3J12.1
[Iponecchl B3auMoaeHCTBUS STHX J12.2J13.1
ten. /Cp/ JI3.2

31
1.7 CocrostHME TEPMOAMHAMUYECKOMN 2 [K-3 JI1.1JI1.2
cucteMbl. OTKpPBITBIE U JI1.3J12.1
3aKPBIThIC TEPMOAMHAMUYECKUE JI2.2J13.1
cuctemsl. /JIek/ JI3.2
31

1.8 B3aumoneiicTBus ¢ BHeLIHEH 4 [K-3 JI.1J11.2
Cpeloit — TepMOIMHAMUYECKOE U JI1.3J12.1
MEXaHMYeCKOe B3aUMOJICHCTBHE. JI2.2J13.1
I'azoo0pasHbie paboune Tena B JI3.2
TeIoBbIX ABurarensx. /IIp/ 21

1.9 Wrak, naeansHbIN Ta3 - Kak ras, B 12 I1K-3 JI1.1J11.2
KOTOPOM OTCYTCTBYIOT CHJIBI JI1.3J12.1
MEXMOJIEKYISIPHOT O JI2.2J13.1
B3auMoieiicTBus. 3akoH bois - JI3.2
Mapuorra. 3akos I'eii JIroccaka. 21
3akoH Ilapns. 3akon
Asorazpo. /Cp/

1.10 TepmonuHaMu4ecKue 2 [K-3 JI.1J11.2
rapameTpbl COCTOSHUS. JI1.3J12.1
OuTponws. /Jlex/ J12.2J13.1

JI3.2
31

1.11 [TapameTpsl cocTosHUS 4 IK-3 JI1.1 JI1.2
TEPMOJUHAMHUYECKON CHCTEMBbI JI1.3J12.1
(P, Tu V). OcoberroctH J12.2J13.1
B3aHUMOCBSA3H CUCTEM U OHU JI3.2
XapaKTepU3YIOT 21
TEPMOTUTHAMUYIECKYIO
cucremy. /IIp/

1.12 Mertonbl U cpeliCTBa UCTIBITAHUN 4 I1K-3 JI1.1J11.2 [IpakTuueckas
aBTOMOOHIBLHBIX JI1.3J12.1 MHOATrOTOBKA
neurateneii /J1ad/ JI2.2713.1 TIPOBOJUTEHCS B

JI3.2 nmaboparopun
31 Kaeapsl
ABTOMOOWJIEHBI
I TpaHCIIOPT ¢
WCTIOJB30BaHHE
M
COBPEMEHHOTO

obopynoBaHus




1.13 TepMoMHAMUYECKHI METOT 11 I1K-3 JI1.1J11.2
HCCIICIOBaHUS TIPH U3YYCHUU JI1.3J12.1
Pa3IUYHBIX (QU3WIECKUX H JI2.2J13.1
XUMHUYECKUX SIBICHUU. JI3.2
IIponeccel nepeHoca u 31
H3y4EHUs TEIUIOTHI,
(hopMHpoBaHHe KPUCTAIIIOB U
KPUCTAJITUIECKUX CTPYKTYP,
XHMHUYECKHE U (a30BbIC
TIPEBPAILCHHUS, TPOLIECCHI B
MarHUTOTHPOJANHAMHYECKHUX H
MJIa3MEHHBIX TeHepaTopax, B
TEIUIOBBIX ABUIATEsIX,
TOIUTMBHBIX 3JIEMEHTAX, B
YCTaHOBKAaX XOJOAWIBHON U
KPUOT€HHOM TEXHUKH U APYTUX
yerpoiictBax. /Cp/
1.14 XapakTepHucTHKa X0JI0CTOTO 4 [K-3 JI1.1JI1.2 [IpakTuueckas
xoma /J1ab/ JI1.3J12.1 MOATOTOBKA
J12.2J13.1 MPOBOJIUTHCS B
JI3.2 naboparopun
€| Kagepsl
ABTOMOOWIIEHBI
U TpaHCHopT ¢
HCTIONTb30BaHNE
M
COBPEMEHHOI0
000pyIOBaHHUS
Paznen 2. JleiicTBuTeIbHBIE
ksl JIBC.
Cmeceodpa3oBanue, padora u
TenJioBoii pacuer JIBC.
2.1 OO1mue MOHATHS SHEPTEeTHKH H 2 I1K-3 JI1.1J11.2
sHepruu. Bust u popMer JI1.3J12.1
9Hepruu. VICTOYHUKU U pecypChl JI2.2J13.1
sHepruu. /JIex/ JI3.2
31
2.2 OHepreTuka U TPaHCIOPT. 4 IK-3 JI1.1 J11.2
OHepreTuyeckast JI1.3J12.1
HHPPACTPYKTYpa TPAHCIIOPTA. JI2.2J13.1
DHeprozarparbl KOMIIOHEHTOB JI3.2
tpaHcmopra. /IIp/ 91
23 OHeprus Kak Mepa 8 IK-3 J1.1J11.2
paboTocrnocoOHOCTH JI1.3J12.1
¢msmuecknx Ten. TormmBo — JI2.2J13.1
HUCTOYHUK TEIJIOBOM SHEPTUU. JI3.2
Bunpl, pu3nKo-XUMHUECKUE U 21
3KCIUlyaTallUOHHbIE CBOUCTBA
tormBa. /Cp/
2.4 DHeprus Kak Mepa 2 [K-3 JI1.1 J11.2
paboTocnocobHOCTH JI1.3J12.1
¢usnveckux ten. TormBo — JI2.2J13.1
HCTOYHUK TEIJIOBOM SHEPTUU. JI3.2
Bunpl, pu3uKo-XuUMHUECKUE U 91
9KCIUTyaTallMOHHbIE CBOUCTBA
torumBa. /JIex/
2.5 OCHOBHBIE TEPMOJIMHAMHYECKHE 4 I1IK-3 JI1.1 J11.2
XapaKTEPUCTUKHU ¥ YPaBHCHH JI1.3J12.1
COCTOSIHUSI TAPOTa30BbIX CUCTEM. JI2.2J13.1
Tennora u padora. [lepoe JI3.2
Hayajo TepMoAuHaMUKU. Bropoe 91

HaYaJIo TepMoauHaMuky. [{uki
Kapwo. /TIp/




2.6 OCHOBHBIE TEPMOJIUHAMUYECKHE 10 I1K-3 JI1.1 J11.2
XapaKTEPUCTUKHU M YPAaBHEHHS JI1.3J12.1
COCTOSTHUS TIAPOTa30BbIX CUCTEM. JI2.2J13.1
Temnmnora u pabora. Ilepsoe JI3.2
Hayvajo TepMOAMHAMUKH. BTopoe 31
HavyaJIo TepPMOIUHAMUKH. [{pki
Kapno. /Cp/

2.7 TeopeTnyeckre 0OCHOBHI pabounx 2 [K-3 JI1.1JI11.2
MIPOLIECCOB TETIOBBIX JI1.3J12.1
neurateneit. Kimaccuduxanms JI2.2J13.1
OCHOBHBIX pabo4nx JI3.2
nporeccoB. /JIex/ 31

2.8 Krnaccudukarus oCHOBHBIX 4 IK-3 JI.1J11.2
pabouux mporeccoB. M ieanbHbIl, JI1.3J12.1
TEOPEeTHYECKUH U pabodnit JI2.2J13.1
(e cTBUTETBHBII) JI3.2
TEPMOJINHAMUYECKUE ITUKIIBI 21
MOPIIHEBBIX qBUraTencit. /IIp/

2.9 IIpousBoICTBO MEXaHHUECKOM 10 I1IK-3 JI1.1 J11.2
SHEPI'UM JIBUTATEISIMA JI1.3J12.1
TPAHCHOPTHBIX CPENICTB B JI2.2J13.1
SKCILTyaTaIllMOHHBIX YCIIOBHSIX. JI3.2
PabGouee moie n I1
MHOTOIIapaMETPOBEIE
XapaKTEePUCTUKH JBUTraTEICH
BHYTPEHHETO CTOPaHHSI.

O06pa3oBaHne MEXaHUUECKUX
MOTEePh B ABUTATEIIC.
HeycraHoBuBIIHECS pEKUMEI
pabors! nBurarens. [lepemava
SHEpPIrUU TPAaHCMUCCHEH.
DHepreTruka KOJIECHOTO
neuxutens. [Ipeononenue
a3pPOANHAMUYECKOTO
conporusieHus. OnTHMaNbHOE
yIpaBJICHHUE
ABTOTPAHCIIOPTHHIMH
cpexactBamu. /Cp/

2.10 Hukis! mopuraeBsix JIBC. 2 IK-3 JI.1J11.2
Knaccudukaiius OCHOBHBIX JI1.3J12.1
pabounx mporeccoB.VneanbHbIH, JI2.2J13.1
TEOpeTHIECKUH 1 pabounit JI3.2
(melicTBUTENBHBIH ) 21
TEePMOANHAMUYCCKHE ITHKITBI
MIOPIIHEBBIX ABuTaTenel. /JIex/

2.11 Opraauzanus padodnx 4 [K-3 JI1.1 J11.2
MIPOLIECCOB TPAHCTIOPTHBIX JI1.3J12.1
JIBUTATEJIC BHYTPEHHETO JI2.2J13.1
cropanusl. Jlpurarens ¢ JI3.2
HCKPOBBIM 3aKUT'AHUEM 91

(mBuratens OTT0). [u3ens.
I'ubpuHbIC ABUTATEINH.
OCHOBHBIE CHCTEMBI
obecnieyeHus: paboOTHI
TPaHCIIOPTHBIX ABUTATEIICH
BHyTpeHHero cropanus. Cucrema
nutanus'. /TIp/




2.12 BsauMonelicTBre TpaHCIIOPTHO- 8 35,7 IK-3 J1.1J11.2
JIOPO’KHOTO KOMILIIEKCa C JI1.3J12.1
OKpYXAaoLIEH MPUPOIHOI JI2.2J13.1
cpenoit. Cucremsl, JI3.2
o0ecrieynBaronfe TOIUIMBHYIO 21
9KOHOMHYHOCTB, CHIDKCHUE
JTBIMHOCTH U TOKCHIHOCTH
TPAaHCHOPTHBIX JBUTaTeNeH
BHYTPECHHETO CTOPaHHSI.
OobecrieueHne SKOIOTHIECKON
6€301acHOCTH MOTOPHOTO
TOIUIMBA, KOHTPOJIb €ro KauecTBa
IIPU UCHBITAHUSX U
peanm3arun. /OK3aMen/
2.13 WnukaropHsle u 3 dexTHBHBIC 8 2 IK-3 JI1.1 J11.2
nokasarenu asurarenei /Jlex/ JI1.3J12.1
J12.2J13.1
JI3.2
91
2.14 PerynupoBouHsie 8 4 IK-3 JI.1J11.2
XapaKTEPUCTUKH TI0O MOMEHTY JI1.3J12.1
3axkuranust. Harpysounsle JI2.2J13.1
xapaxrepuctuku. /I1p/ JI3.2
31
2.15 KoHTposbHbIH onpoc, TpoBepka 8 0,3 IK-3 JIT.1JI1.2
MTOTy4eHHBIX 3a1annit /KpOx/ JI1.3J12.1
JI2.2713.1
J13.2
31
2.16 CKOpOCTHBIE XapaKTEPUCTHUKU 8 4 ITK-3 JIT.1JI1.2 [IpakTuueckast
nsurarens /J1a6/ JI1.3J12.1 MTOJITOTOBKA
JI2.2J13.1 MIPOBO/IUTHCS B
JI3.2 nabopaTopuu
91 Kagenpsl
ABTOMOOWIIEHBI
1 TpaHCIIOPT C
HCTIONTb30BaHNE
M
COBPEMEHHOT0
o0opynoBaHus
2.17 XapakTepHucTHKA [0 MOMEHTY 8 4 ITK-3 JIT.1JI1.2 [IpakTuueckast
3axxuranus /J1ab/ JI1.3J12.1 MOJITOTOBKA
JI2.2J13.1 MIPOBO/IUTHCS B
JI3.2 nabopaTtopuu
91 Kagenpsl
ABTOMOOWITEHBI
1 TpaHCHIOPT C
HCIIONIb30BaHUE
M
COBPEMEHHOT0
00opynoBaHMs
2.18 3amuTa 1a60paTOPHBIX 8 2 ITK-3 JIL.1JI1.2 [IpakTuueckast
pabort /J1a6/ JI1.3J12.1 MOATOTOBKA
JI2.2J13.1 IIPOBOJIUTHCS B
JI3.2 nabopaTopuu
21 Kadeapsl
ABTOMOOWITEHBI
i TpaHCHIOPT C
HCIIONIb30BaHUE
M
COBPEMEHHOTO
o0opynoBaHus

5. ®OHJ] OLIEHOYHBIX CPEJICTB

5.1. KoHTpo1bHBIEC BOIPOCHI U 3aJaHUS




KOHTpOJ’IbHHe BOIIPOCHI U 3aJIaHU JJIs1 NPOBEACHUS TEKYLIET'O0 KOHTPOJIA AJId CTYACHTOB HAIlPaBJICHUA Texuonorus TPAaHCTIOPTHBIX
IIpo1eccoB

1. OOmue MOHATHS SHEPTeTHKH U 3HEPTHU.

2. Bunst u ¢popMmbl dHEPTHH.

3. VicTrouHuKkn 1 pecypchl SHEPTHH.

4. IIpeobpa3oBanne U aKKyMyNIHPOBAaHHE SHEPIHH.

5. ITpeobpa3oBanue u npeodpazoBaTEIH.

6. AKKyMYITUpOBaHHE SHEPTUHM U aKKyMYISTOPBI.

7. DHepreTuka 1 TPaHCIOPT.

8. OHepreTudeckas HHPPaCTPyKTypa TPaHCIOPTA.

9. DHepro3arparsl KOMIIOHEHTOB TPaHCIOPTA.

10. ®akTops! GOPMUPOBAHKS 3HEPro3aTpaT Ha IEPEBO3KH.

11. CraTuCcTHKa SHEPTeTUKNA aBTOMOOMIBHOTO TPAHCIIOPTA.

12. Jloructuueckuit ¥ reonHGOPMALMOHHBIA TTOAXOBL.

13. K TPaHCIIOPTHOM SHEPreTHKE

14. DHeprust kKak Mepa paboTOCTIOCOOHOCTH (U3NIECKUX Tell.

15. ToOmIMBO — UCTOYHUK TEIUIOBOM 3HEPTHMU.

16. Bunpl, pusznko-xumMuyeckre U SKCIUTyaTallMOHHbIE CBOMCTBA TOILIUBA.

17. OCHOBHBIE TEPMOJMHAMUYECKUE XapaKTEPUCTHKHU U YPABHEHHS COCTOSHHMS MaporasoBbIX CHCTEM.
18. TernoTa u padoTa.

19. IlepBoe Hauano TEPMOAUHAMUKH.

20. Bropoe Hauano TepMOAMHAMUKH.

21. Hukn Kapwo.

22. Teopernueckre OCHOBBI pabOYHX IPOIECCOB TEIUIOBBIX JBUTATEINICH.

23. Knaccugukamust 0CHOBHBIX pabO4MX MPOLECCOB.

24. WneanbHblii, TeopeTrueckuii U padoumii (AeiCTBUTENBHBIN) TEPMOJUHAMUYECKHUE IIUKJIIbI TIOPIIHEBBIX JBUTATEIICH.
25. l'a30TypOVHHBINA TBUTATEINE.

26. ITapocunoBble yCTaHOBKH.

27. JlBUrarens BHEIIHETO CrOPaHMs C BO3BPATHO-MOCTYNATENbHO IBIKYLIMMUCS MOPIIHSIMU (ABUraTens CTepnuHra).
28. Potopnslit aBuratens Bankens

29. Opraxms3anus pabodnx MPOIECCOB TPAHCIIOPTHBIX ABUTATENICH BHYTPEHHETO CTOPaHMS.
30. JIBUraTenb ¢ UCKpOBBIM 3akuranueM (nBurarens OTTO).

31. Jluzens.

32. I'mOpuaHbIe ABUTATENH.

Tematuka KOHTPOJIbHBIX pa60T JJIs1 CTYACHTOB HaIlpaBJICHUS TexHonorus TPAHCIIOPTHBIX ITPOLECCOB

1. IIpenmymecTBa ¥ HELOCTATKU MOPIIHEBBIX JBUraTeNICH BHYTPEHHEIO CTOPAHUS.
2. Knaccugukanus u 0603HaueHHe MOPIIHEBBIX ABUraTEIeH.
3. TepMmoauHamMu4ecKue mapamMeTpsl U ypaBHEHHE COCTOSHUS MAEANbHOIO rasa.
4. IIpomecch! BBIMycKa M HAIOJHEHUS B IOPIITHEBHIX ABHTaTeNsAX. KoaddumeHTs HaOIHEHUS W OCTaTOYHBIX Ta30B, UX
3HAUCHHUS.
5. BimsiHue Ha mporecc ra3000MeHa KOHCTPYKTHBHBIX M OKCIUTYaTallMOHHBIX (DaKTOPOB.
6. CropaHue B AU3ENBHBIX JBUTATEIAX. BUIBI M CYITHOCTh HapyIIeHWH Ipoliecca CropaHns B OCH3MHOBBIX BHIATEIISX.
7. [MpuHnMnUaneHas cxema, 3HaUCHHS pabOdYMX IapaMeTpoB, JOCTOMHCTBA M HEIOCTATKH CHCTEMBI NMUTAHUS
KapOIOpaToOpHOIo JABUTATES.
8. [puHIMNMaNBHAS cXeMa, 3HaUeHUs] pabodnX IMapaMeTpoB, JOCTOMHCTBA M HEAOCTATKH CUCTEMBbI MUTAHUS OEH3MHOBOTO
JIBUTATEIIS C CHCTEMOH BIIPBICKUBAHNS.
9. O¢ddexTrBHBIE MOKA3aTENU ABUraTeNsl, UX 3HAUEHUS JUI OCH3MHOBBIX M JU3EIbHBIX IBUTATEIEH.
10. DKCIIepUMEHTAIBHBIE METO/IBI ONPEACIICHNSI MEXaHHYECKHX T10Tepb, HHIMKATOPHBIX U 3P (EKTUBHBIX MOKa3aTemeil.
11. BHemHss ckopocTHasT XapakTepucTHKa OeH3uHOBOrO nBuUrarend. Koaddumnuent nprcnocobasieMocTr 1 ero 3HaYeHusI.
12. BHemrHss cKopocTHAs XapaKTepUCTHKa Iu3enbHOro asurarend. Koaddumment npucnocobmsieMocT U €ro 3HaUYCHHUS.
13. TokcuuHBIE KOMIIOHEHTHI OTPa0OTaBIIMX I'a30B, MPUUYUHBI X 00pa30BaHMS.
14. [IpenenbHO JOMyCTUMbIE HOPMBI COJIEPKaHUs TOKCHYHBIX KOMIIOHEHTOB B OTPa0OTAaBIIMX Ta3ax U CIIOCOOBI X
obecrieueHus

5.2. TeMbl KYpcOBBIX padoT (IPOEKTOB)
Bumkex 2021
YK 621.43:629.113
Penenzent

KaHJI.TeXH.HayK, noueHT M.T.Anceuron




PexomMeH10BaHO K M31aHUIO Kadeapoit
«ABTOMOOUIBHBIN TpaHciop™ KPCY

Meroamueckoe nocobne 1 3alaHus K BEITOTHEHHUIO KypcoBoi pabotsl / B.W. I'mazynos, /I.B. I'mazyHoB. — bumkek: M3narenscTBo
KPCY, 2021 -37 c.

ConepXnT BapHaHTHI 3aJaHUH, TIETH, 3aJa9l 1 METOANKY BBIITOJTHEHHS KypCOBOH pabOTHL.

JlaHBI OCHOBHBIE PEKOMEHJALIUH O €€ BBIIOIHEHUIO U 0(OPMIICHHIO, a TAKXKe METOJUUECKHE YKAa3aHHS MO BBIIOTHEHUIO
TEIJIOBOTO U IMHAMHYECKOTO PACUCTOB MOPIIHEBOTO IBUIATEIISl BHYTPECHHETO CTOPAHUS U MOCTPOCHHUIO MHUKATOPHBIX IHATPaMM
JUtsl OCH3WHOBBIX W AW3ENBHBIX JABUTATENCH.

Hacrosmee MeToandeckoe nmocodue 06aerdaeT H3ydeHne JUCIHHUILIAHEL K CIIOCOOCTBYET YIITyOJICHHOMY BOCIPUSTUIO IPOTEKAHUS
pabovrX MPOLIECCOB M HATPY)KEHHS JAeTajeli aBTOMOOHIIBHBIX JIBUTATEIICH.

[Ipenna3HadeHo I CTYIECHTOB BceX (OpM 0O0yUSHHMS, H3YJaIOINX TUCIUTUINHY «CHIIOBBIC arperathbl» - HanpasieHus 190600.62 —
«OKCIUTyaTaIys TPaHCIOPTHO-TEXHOIOTHYECKUX MAITMH B KOMIUICKCOBY. [Ipodrib « ABTOMOOMIIEHEIH CEPBHCH

KPCY, 2021

YK 621.43:629.113

BBEJIEHUE

JlaHHOE MeTOoMUECcKOe MTOCOOHS M yKa3aHMS K BEITOTHEHUIO KOHTPOIBHON M KypCcOBOH paboT BBOIATCS B CBSI3M C HOBBIMU
y4eOHBIMU IIJTAHAMU JUIS CTYAE€HTOB OYHOTO U JUCTaHI[HOHHOTO 00y4deHus - HanpasieHust 190600.62 — «Okcmryaramus
TPaHCIIOPTHO-TEXHOJOTMUECKUX MAIIMH U KOMILIEKCOBY. [Ipodmitb « ABTOMOOMIIBHEIN CEPBHCY.
B mporiecce n3y4yeHus AUCIUIUTHHEI CTYACHT JOJDKCH BBITTOTHHUTE:

KOHTPOJIBHYIO PabOTy IO TEIUIOBOMY PACUETy MOPIIHEBOTO aBTOMOOWMIBHOTO JBUTATENs BHYTPEHHETO CTOPAHHS;

nabopaTopHbIe PabOTHI MO UCIBITAHUSAM aBTOMOOMIIBHBIX JBHUraTEeNed Ha MCIBITATENILHOM CTEHAE — MO0 HUM JelaeTcs
3alIMTa;

KypcoByto paboty (KP), ¢ e€ 3ammroii;

CaTh AK3aMeH (3aueT) [0 OCHOBAM TEPMOJMHAMMKHU, TEOPUH PabOUUX MPOIECCOB M MPOIECCOB cMeceoOpa3oBaHUs B
OEH3MHOBBIX U IM3ENBHBIX JBUTATEISX, TEIUIOBOMY U JMHAMHYECKOMY pacyeTaM aBTOMOOMIIBHBIX JIBUTATEIICH.
Craya OTYETHBIX MAaTEPHAIOB IIPONU3BOMUTCS B CTPOTO YKa3aHHOH BEIIIE TOCIEIOBATEIFHOCTH. B Biie HCKITFOUCHUS CTYCHT MOXKET
samuTutTh KP BHE ceccun, Ipu ycII0BUY BBINONHEHUS IL.1I. 1 1 2.
IIpu camocTosITeNnsHOM paboTe CTyJeHTaM PeKOMEHIYeTCs HCTIOIb30BaTh CIEAYIONIYI0 OCHOBHYIO U JOMOIHUTENBHYIO JUTEPaTypy:

Apxanrensckuii B.M., Buxepr M.M. u np. ABromobmibsHble neuratenu / Pex. M.C.XoBax. — M.: MamuHocTpoeHHE
1977 - 592 c.

I'yrun A.M. BeicTpoxoaHbele nopiiHeBsle apuratend. — JI.: MammHocTpoenue, 1967. — 259 c.

Komuun A.U., Iemunos B.I1. Pacuer aBTOMOOMIILHBIX M TPaKTOPHBIX auratenieid. — M.: Boiciias mikona, 1980. — 385 c.

3BoHOB B.A. TokcuuHOCTH ABUTaTeNel BHyTpeHHero cropanus. — M.: MammHoctpoenue, 1981. — 160 c.

I'nasynoB B.W. Koncnekr nekuuil no aucuuiuinHe «CUIIOBBIE arperaTh»

[ompix I".K. Teopusi, KOHCTPYKIMSI M pacyeT aBTOTPAKTOPHBIX ABurareneil. — M.: MammuHocTpoenue, 1981. — 520 c.
Kpome yka3aHHOM JIUTEpaTyphl, CTYICHTAM PEKOMEHIYETCS! CHCTEMAaTHUECKH 3HAKOMUTBCS C XKypHaTaMH « ABTOMOOMIIbHBII
TpaHCTIOPT», « ABTOMOOMIBHEIN TpaHcHopT Kazaxcranay i «ABTOMOOMIBHAS TIPOMBIIIIIIEHHOCTEY.
KYPCOBAS PABOTA (KP)

B Hacrosiiee BpeMst MOPITHEBBIE IBUTATeNN BHyTpeHHero cropanus (JIBC) moka sBIstoTCsS OCHOBHBIMU CHIIOBBIMHU arperataMu
Pa3IMYHBIX THIIOB COBPEMEHHBIX aBTOMOOWIIEH: OCH3MHOBBIX, IU3EIbHBIX, Ta300a/NIOHHBIX U T.I..

YcnemHoe pa3BuTHE COBPEMEHHOT'O IBUTATENECTPOCHUS € LIENbIO YIYULICHNS! MOIIHOCTHBIX, DKOHOMUYECKUX U TOKCHYECKUX
nokazateineil JIBCHe BO3MOXKHO Oe3 JeTaIbHOTO U3YYeHHS TEOPHH H YITyqIICHHS Pab0YuX MPOIECCOB, MPOXOAAIINX B HMIMHIPAX
JBC, B ux MexaHu3Max U CUCTEMaXx.

ens n 3amaan KP

IIpakTHyeckoit peanu3zaryel MOTyYeHHBIX IPU U3YYEHUU TUCIMIUTMHBI «CHIIOBBIE arperaTb) TEOPETUUECKUX 3HAHHUH MO TEOPUU
pabourx mporeccos, 3QGEKTUBHBIX H SKOHOMHYECCKUX TTOKa3aTeleil aBTOMOOMIIBHBIX JIBUTAaTeNIei U X OCHOBHBIX KOHCTPYKTHBHBIX
MapaMeTPOB, SBISETCS MPOBOAMMBIA CAMOCTOSTEIIFHO CTYJCHTAMH TETUIOBOM U TWHAMHYECKHIA pacdyeT MOPITHEBBIX OCH3NHOBBIX U
JIU3ENbHBIX TBUTATENEH.

Junamuueckuii pacuet IBC npoBoauTcsi Ha OCHOBAaHUM TEIJIOBOIO pacyeTa JABUTaTelIs AJs ONpeAeIeHUs] CUJI U MOMEHTOB,
neicrByromux B getanax KIIIM ans npoBeaeHus nanpHeiero npo4HocTHoro pacyera getaneit IBC.

IIpu 5TOM: TETUIOBOH pacueT ABUraTels 3aKaHIUBAETCS IOCTPOSHHEM HHIIUKATOPHOU JHarpaMMbl pAaCCUUTHIBAEMOTO JBUTATEIIS U
€ro TEIUIOBBIM 0alaHCOM, a AMHAMHYECKHH pacyeT 3aKaHUYMBAeTCsl pacueTOM 3HAUYEHHUM CHJI 1 MOMEHTOB, JeiicTBytonmx B KIIIM
M3aTeM BEIYCPUMBAHUEM Ha JIUCTE BaTMaHa opmaTa Al (MM MIJUIMMETPOBKE) THAarPaMM STHX CHJII H CYMMapHOTO KPYTSIIETo
MOMEHTa 33 pabovHii IIUKII, T.€. 33 JBa 000pOoTa KoJeH4YaToro Bama (3a [172001"0).

K Beimonnenuto kypcosoii pabotsl (KP) crnemyer npucTynath TOJIBKO HOCIE U3y4eHUS COOTBETCTBYIOIINX PA3lIeNoB Kypca
«CuIoBble arperaTbl» U CTPOro 110 CBOEMY BapUaHTY ABUraTessl U €ro MpoTOTHIIA.

BeInrcaB HCXOAHBIC JAHHBIC JIJISI CBOCTO BapUaHTA JBUTATENS U YSICHUB ITOCIIEA0BATEIIPHOCTD BBITOJHEHNUS TEIUIOBOTO pacyeTa,
CTYIEHT MOKET MPUCTYIHUTH K BBHITIOJTHEHUIO PACUETOB.

B mporecce BHINIOTHEHUS TEIUIOBOTO M JUHAMHUYECKOTO PacueTOB HEOOXOIMMO YKa3bIBaTh Pa3MEPHOCTH BCEX BEIMYHH B CUCTEME




CH. Bce pacdeTs! ciaeyeT COpOBOXKIATh KPATKUMH MOSCHE "HHAMH, 000CHOBAaHHEM M HEOOXOIUMBIMU CXEMaMH H Tpa(ukamMH.
Ecnu B Xoze pacuera npuxoauTces 3a1aBaThCs KAKUMH-IMO0 SMITMPHYECKUMH KO3 OUIHUEHTaMH, TO HEOOXOIMMO IT0JPOOHO
000CHOBATH WX 3HAUCHHE W OMPENEIUTh MX METOIOM HHTepIOIHHy 1t cBoero JIBC.

Pemats ypaBHEHHs cieqyeT B OyKBEHHOM BHUJIE, M TOJIHKO B OKOHUYATEIHHO MOIYUCHHYIO (JOpMyITy MOACTaBIATh YHUCIOBBIC
3Ha4eHus, a OyKBEeHHbIE 0003HAUYEHUS MapaMEeTPOB JOJKHBI 0053aTEIBHO MOSC HITHCS.

3Ha4yeHHs IPUMEHIEMbIX SMITUPHIECKIX KOI(P(UINEHTOB U TapaMeTpoB (CKOPOCTH ITOTOKA CMECH (WM BO3/yXa) Ha BITYCKE,
K03(GUINEHTH! a3POIMHAMHYECKOTO COIPOTHBIIC "HU, BBITYCKHOH CHCTEMBI, TEMIEpaTyphl OAOTPEBa 3apsaa U 1p.)
OIIPEIEISIOTCSI METOJIOM HUHTEPIIOJSINY, B COOTBETCTBHE C OBICTPOXOJHOCTBIO PACCUUTHIBAEMOTO ABUTATENS U €T0 IPOTOTUIIOM.
KoHTposbHbIE PabOTh! BEITONHSIOTCS B OOBIYHBIX YICHUUECKUX TETPAAsX, aKKypaTHO, YepHUIaMu. Ha kaxkoi cTpaHuLe TeTpanu
CIIeJIyeT OCTABJIATH ITOJI [T 3aMEUaHMi pereH3eHTa. | padkn HHANKATOPHBIX WA TPaMM BBIIONHSIOTCSA Ha MIJTUIMETPOBKE B
KapaHjale.

ITockoabKy KOHTPOJIBHBIE paboThI ABIAIOTCA YacThio KP TocTynenTy Heo0xoaumMo mpu cede OCTaBIsITh YePHOBOW BapHUaHT
KOHTPOJILHOH paOOTEL.

HcxomHble JaHHBIE TSI K&KI0TO KOHTpoabHOTo 3ananust KP npue—nenst B [Ipunoxennn (B 10 Bapuanrax). Homep BapuanTa
CTYJCHTa COOTBETCTBYET MOCJIEAHEH IMppe HoMepa ero 3aUeTKU HIIH eTo Mmudpa.

ITpu BBIOOpE 3a1aHKUI HOMEP BapHaHTa 10 BEPTUKAIIH CICIYET COBMECTHTH C MociieiHell udpol ydeOHOro roja, a o ropu30HTaIN
- ¢ mocnenHeH nudpoit ceoero mmpa. Hanpumep: mmdp crynenra - 2359, padora Bemonasercs B 2020/2021 yaeOHOM roxy.
CoBMeCTUTb BapUaHT 1 10 BEPTUKAIM ¢ HOMEPOM 9 10 TOPU30HTANIH.

Io ucxXonHBIM TaHHBIM, IPUBEJEHHBIM B [IpHUI0okeHnH, B COOTBETCT "BUH CO CBOMM BapHAHTOM, HY)KHO BBITIOJIHUTH TEINIOBOH
pacyer YeThIpeX "TAaKTHOI'O aBTOMOOMIIBHOTO JIBUTATENIs IIPH €rOMaKCHMAaIbHOM MOIITHOCTH. 3a~TEM IO pe3y/IbTaTaM TEeII0BOro
pacueTa Hy)KHO IOCTPOUTh UHIUKATOPHYIO AMarpaMMy U OIPEIEIUTh KOHCTPYKTHBHBIE IIapaMeTpPhl IBUTATENS U PACCUUTATD
TETIJIOBOH OallaHC IBUTATES.

TexXHUKO-2KOHOMHYECKOE 000CHOBAaHNE

BeInosHeHe KOHTPOJIBHOM PaboThI, a CIIe0BATEIBHO, aJiee U KypCOBOH paOOThI ClieNyeT HAYMHATH C ICTATLHOTO PACCMOTPEHHS
0COOEHHOCTEH KOHCTPYKIIMU ¥ ITapaMeTPOB MPOTOTHIIA M aHAIOTHYHBIX JBUraTeneil. Ha 0OCHOBaHWYM MPO—BEICHHOTO aHaJH3a
CTYZIEHT JIOJDKEH COCTABUTH SICHOE MPEICTABICHUE IO JIOKUTEIBHBIX U OTPULIATENILHBIX Ka4eCTB MPOTOTHUIIA U €TO OCOOEHHOCTH.

B cBs13u ¢ HAMEUCHHBIMH KOHCTPYKTUBHBIMHU YCOBEPIIIEHCTBOBA"HUSAMH HEOOXOAMMO BBIOPATh M PACCUUTATh OCHOBHBIC MapaMeTPhI
JIBU—TATEIIs, YIUTHIBas TCHCHIINIO UX pa3BUTH. B miepByIo odepens aHaIu3UPYIOTCs: OBICTPOXOJHOCTD JIBHTATEIIS,
CTeTeHbCKATHSL, K03(DDUIIMEHT M30bITKA BO3/IyXa, BUI M MapKa TOIUIMBA, OTHOIIEHHE XOa MOPIIHS K TUAMEeTpPy IIMITHHIPA,
mexannuyeckuid KI1J[, skoHOMHYeCKHe U TOKCUYE "CKHE TTOKAa3aTelIN IBUTaTes.

Br10paB u 060cHOBaB OCHOBHBIE MTAPAMETPHI PACCYUTHIBAEMOTO JBUTATENSI MOXKHO MPUCTYITUTH K BBIITOJIHEHUIO TETJIOBOTO pacuera
JIBUTATENs, & 3aTeM, Ha OCHOBAHUH MTPOBEICHHOTO TEIUIOBOTO pacyueTa U TeIIOBOrO OajaHca IBUTATENs, Hy)KHO BBITIOTHUTH
JIMHAMUYECKHUM pacuer ABUraTesis.

MeTO,ZII/I‘-IeCKI/Ie YKa3aHUs K BBIITOJIHEHUTIO
TEIIJIOBOI'O pacyucTa ABUTATEIIA

IIpn odopmiennn nosicauTensHOro Tekcra KP HeoOxoanmer:

1) cchbUTIKM Ha UCTOYHUKY - B KBaIPATHBIX CKOOKax [ ];

2) Hymepanus GopMyiI - B KpyrJbIx ckooka ( );

3) OykBeHHBIE 0003HAUYCHUS B (hopMyiax 00s3aTeIIbHO MOSCHSIIOTCS.

[Ipu BBIMOSTHEHNH TEIUIOBOTO pacueTa 0co00e BHUMAaHKE CIeayeT OOpaTUTh HA €0 HEOOXOIUMYIO TOYHOCTh U COOTBETCTBHE
MOJTY4EHHBIX 3HAUEHUH pacyeTHBIX MapaMeTpoB JOMYCTUMBIM peeIaMIapaMeTpOB COBPEMEHHBIX ABUraTesIel, Tak Kak omnoka B
[IOJICUETE OHOTO IIapaMeTpa BeET 3a cOO0M NCKa)KEHHE BCETO TEIIOBOIo pacueTa. J[isi BEIYMCICHHS 3HAYEHUH pa3InyHbIX
TapaMeTpoB paboTHI ABUTATENS TOGOPMYIIaM PEKOMEHTYeTCs ITOJIH30BaThCS JorapuMUIecKor INHEeiKoH, Tabnmmamu bpanuca,
MHKPOKAIBKYIATOpaMu U MUKpo DBM c normuecku HeoOX0IMMOM TOUHOCTBIO pacuera, Tak Kak emeé B XIX B. HEeMeIKui
matemaTuk K.®. ['aycc rosopuin: «Henoctarok MareMaTnueckoro oopa3oBaHus HUTJE HE MPOSBISIETCS TaK IBCTBEHHO, KaK B
Ype3MEPHOH TOYHOCTH YUCIIOBBIX BEIYUCICHUI.

OCHOBHBIE TTapaMETPHI TEIIOBOTO PAacueTa IMPOSKTHPYEMOT0 IBUIa ~TEJIsI HEOOXOAUMO COIIOCTABIIATH C AaHAJIOTHYHBIMHU
napaMeTpaMHy CYIECT "BYIOIUX MEePCIEKTUBHBIX JBUraTelIei COOTBETCTBYIOLIET0 Ha3HAUEHHS U THIIA.

MeroMKa TEIUIOBOTO pacyeTa IMPHUBe/IcHa BO MHOTHX YICOHHKAX M yICOHBIX MOCOOHSX MO aBTOTPAKTOPHBIM JIBHTATEIISM.

Hrxe nmprBoauTCst pekoMeH{yeMast IT0CIeJ0BaTeIFHOCTD BBITOJHE "HHUS TETIIIOBOTO PacdeTa MOPIITHEBOTO JBUTATENS B
COOTBETCTBHU ¢ pekoMeHaanusmu[ 1,3,5,6] Ha ocHOBaHUH OOILETPHHATOI METOIUKH TEIIOBOTO pacdeTa mpo—teccopa MBTY
(MI'TY) B.U. I'punerenkoro (Poccus).

1. Onpenenenue napaMmeTpoB paboyero Tena

Ecnm B 3amaHny yka3zaHbI yCIIOBUS SKCIUIyaTallid U BEICOTA MECTHOCTH HaJl YPOBHEM MOpSI, T1e OyIeT SKCIUTyaTHPOBAThCS
MPOEKTUPYEMBIii IBUTaTeNlb, TO HEOOXOIUMO MOIb30BATHCS MOKa3aTeIIMU MexXayHapoIHOH CTaHIapTHOH aTMOC(hepsl, KOTOpPBIE
MpUBeAeHbI B Ta0. 1.1

Ta6muma 1.1

Bricota Hax ypoBHeM Mops, M ATMocgepHoe aasienue, Po TemnepaTypa Bo3ayXa,




T0, K [InotHOCTH BO31YXA,

p0, kr/mM3

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 ¢ 3aJaHHBIM TPOTOTUIIOM JBUTATEIS U HCXOIHBIMH JJAHHBIMH (BApHAHTOM) BEIOMpAETCs HEOOXOAUMBIH COPT
ToruuBa. J{Jst mu3e el ciaemyeT MpUHAThH TU3EIbHOE TOTUTMBO, ISl OCH3MHOBBIX JBUTATENICH - OCH3MH. 3aTeM MPUHUMAIOTCS
napaMeTpbl COOTBETCTBYIOLIETO TOTLIHBA!
1.1. ITapamMeTpsl COOTBETCTBYIOLIETO TOILUINBA!

bensun  JluzenbHOE TOILIMBO
CpenHsis MoJiekyssipHast macca tormnunsa, WT kr/monb 115 190
Hwusmas Temnora cropanus 1 kr TorummBa, MJDx/kr 44 42,5
DneMeHTapHBI COCTaB TOIUIMBA MO Macce:
yriepoaa, C 0,855 0,870
Bojopoxaa, H 0,145 0,126
kucnopona, O 0 0,004
1.2. TeopeTnyeckn HEOOXOIUMOE KOJTMYESCTBO BO3AyXa JUIs cropanus 1 Kr Torutusa coracHo (1.6):
B KI: 1 0=1/0,23 (8/3 C+8H-O_T ), kr;
B KMOJISIX: L 0=1/0,209 (C/12+H/4-O_T/32), xmonb. (1.1)
IIpu pacuere 3nauenuit 10 u LO npunsTO, 9TO KMCIOPOJAa B BO3AyXe MO 00beMy coaepxurcs 20,9 %, a mo macce - 23 %.
1.3. KommgecTBo roprodeii cMecH Ui OCH3MHOBBIX IBHTATEIICH:

M I=o-L_0+1/pu T ,KMOJIB/KT TOTIIHBA. (1.2)

1.4. KonuuecTBo BO3Iyxa JUIsl 1U3eNeit:

M _I= o-L_0, KMOJIB/KT TOIIHBA, (1.3)

rae o - K03(hGHUIUEHT N30bITKA BO3AYXa,
p_T — MonekyisipHast Macca TOILUINBA, KI/MOJIb.

1.5 Konn4ecTBo OTeTBHBIX KOMIIOHEHTOB IPOIYKTOB CTOpaHus Ui 3aJaHHoro o<l (6er3uHOBBIe aBurarenu) npu K = 0,5, roe K-
MO CTOSIHHBINA K03 UIIMEHT 11t OeH3UHOB, 3aBUCsIIUi 0T oTHOomeHus H2/CO B nmpoaykTax cropanus (cornachHo [1,3],
oreHuBaetcs u3 Beipakenuii(1.4), (1.5), (1.6), (1.7), (1.8)):

kongectBo CO: M co= 0,42 (1-0)/(1+K) L_0, xmob; (1.4)

kommgectBo CO2: M ([llcol) 2 )=C/12-0,42 (1-a)/(1+K) L 0, xmoms; (1.5)

KoiuuecTBo H2: M (H 2 )= 0,42K (1-a)/(1+K) L_0, xkmoub; (1.6)
kommgectso H20: M _(H_2 O)=H/2-0,42 (1-a)/(1+K) L_0, xmo5b; (1.7)
KOJIM4ecTBO N2 M (N_2)=0,79aL_O, kMob. (1.8)

KonmyecTBo 0TAETEHBIX KOMIIOHEHTOB MTPOAYKTOB CTOPAHUS TSI I 3eJIeH, pH o >1, KOT1a BeCh YIiIepo TOIUINBA TEOPETHUECKU
cropaet B CO2 a Bogopox - B H20, onpezaensiercs u3 Boipaxenuit (1.9), (1.10), (1.11), (1.12):

M_(JCOL_2 )=C/12, xmoI5b; (1.9)
M (O_2)=0,21(1-a) L_O, kmob; (1.10)

M_(H 2 0)=H/2 , xmomns; (1.11)




M_(N_2)=0,79aL_O, xmM0b. (1.12)
1.6. O01ee KOIMYECTBO MPOAYKTOB cropanust,M 2 mpwu a<l1:
M 2=M (LJCO[l_ M (LICO[l 2 )M (H 2)+M_(H 2 O)+M_(N_2 ), xmous; (1.13)
a) npuo>1:
M 2=M (JCOU 2 )M (O 2)tM (H 2 )*M _(H 2 O)+M_(N_2 ), kmoJb; (1.14)

1.7. 3nauenne M2 nipu o < 1 mpoBepsieTcs 1o popmyIe:

M_2=C/12+H/2+0,790-L_O, xMoib; (1.15)
6) npuo>1:
M_2=C/12+H/2+(0-0,21)L_O, xMo5; (1.16)

2. Onpez[ene}me mapaMeTpoOB Mpo1ecca BIIyCKa U HAITOJIHCHUSA

3HaueHHs Pa3NINYHBIX IAPAMETPOB, MPUHATHIX AJIS pacdeTa, JOKHBI 00OCHOBBIBATHCS CTYICHTOM B 3aBHCUMOCTHU OT THIIA
JIBUTATEJIs, CTETIIEHH CXKATHsl, YaCTOTHI BPAILICHHUsI KOJIEHYATOro Bajia 1 Kod(dUunenTa n30bITka Bo3ayxa. Temneparypa 0CTaTOUHbIX
ra3oB, TropuHIMaeTcst caMuM cTyaeHToM. [Ipi 3ToM He0OX0ANMO IIOMHUTE, YTO 1T IPH YMEHBIIICHUH CTETICHH CXKATHs, € -
CHIDKACTCS, IPH YBEIMICHHH YaCTOTHI BPAIICHNS KOJICHYATOTO Bajla, N_e-yBEJIMUMBACTCS, IPH 00OTaIeHHH pabodeil cMecn —
CHMIKACTCA.

2.1.TemmepaTypa ocTaTo4qHBIX ra3oB (Tr), y coBpeMeHHBIX ABUTaTENeH BooOIme N3MEHIeTCs B pesenax, K:
. y GensuHoBBIX-TT = (900-1200),
. y auzened-Tr = (700-900).

2.2.JlaBneHue OCTaTOYHBIX ra3os, Pr.
s aBTOMOOMIIBHBIX ABUTaTeNnel 06e3 HalayBa JaBleHHe U3MEHIeT Csl caenyonmM oopazom, MIla:

Pr=(1,05...1,20)Po, 2.1
rae Po=0,1 MIla- atMocdepHoe naBieHne (HOpMaIbHOE).

IIpu 3TOM HEOOXOAMMO YUUTHIBATH CIEAYIOMNE (PaKTOPHI, BIHMSIONINE HA BEITNYNHY JABICHHIS OCTATOYHBIX Ia30B!

. YHUCIIO U paclosiokeHue kianaHos B ['PM;
. BEIIMYMHY a3pOJAMHAMUYECKHUX CONPOTHBICHHUI BIYCKHOTO U BBITYCKHOTO TPYOOIPOBO/IOB
. OBICTPOXOHOCTH JBHUTATENS (YaCTOTA BPALICHHUS KOJCHYATOrO Baa)

Benuuuna nmonorpesa, (At) cBexero 3apsiaa (CMECH WK BO3yXa) MIPUHUMAETCS B 3aBUCUMOCTH OT PACIIONIOKEHUS M KOHCTPYKIHH
BBIITYCKHOTO TPYOOIIPOBO/IA, HAJIMYHS CIICLHATEHOTO YCTPOHCTBA IS MTOIOTPEBa M OBICTPOXOJHOCTH JIBUTATEIIS.

Jliis 6ensuHOBBIX ABHTaTENed At=5...[12001"0, a qus quseneit At=10...14001"o(deM ObICTPOXOIHEE IBUTATEIb, TEM MEHbIIE At).
Heo0xonumbie 3HaueHMs At ONIpEAETSIOTCS CTYIEHTOMMETOIOM HHTEPIIOJISIIUY B 3aBUCHIMOCTH OT YaCTOTHI BPAIIEHHUS KOJIEHYAaTOTO
BaJsa (COriaacHo 3aJJaHMI0) PACCUUTHIBAEMOTO JBUTATEI.

2.3./laBneHne KOHIIA BITyCKa oTpeelsieTcs mo Gopmyrie (Ipu OTCYTCTBUU HajIyBa nBuratens), MIla:
Pa=Po-((f"2-&) W_Bn"2)/(2p_o [110017(-6) ), 2.2)

rae (B2-£) - cyMmMmapHOe adpoIMHAMHYIECKOE COIPOTHBICHUE BITYCK "HOM CHCTEMBI KapOIOpaTOpHBIX ABUTATENEH: 110
9KCIIEPUMEHTANBHBIM JaHHBIM - (*2-£)=2,5...4,0, B 3aBUCIMOCTH OT OBICTPOXOJHOCTH JIBUTaTelNs U KauecTBa 00paboTKu
BITYCKHOT'O KOJUIEKTOpA; p_0O- INIOTHOCTH 3apsa Ha Biycke, kr/M3; W_Bn” =(60...130)-cpeiHss CKOPOCTh CBEXKETO 3aps/aa B
MPOXOJHOM CEYEHHH BITyCKHOTO KJIaraHa, M/C (B IHara3oHe CKOPOCTHOTO pexknma jurares oT 2000 go 6500 o6/mun). s
Ju3enei cooTBeTCTBEHHO 1,5...2,0, OeH3HHOBBIX ¢ pacipefeleHHbIM BIpeIckoM — 1,5...2,5.
Torna:

p_o=(JPo-ul] B [J10076)/LIRTLI_O Kr/m3, (2.3)

rae n_B=28,97 - MoneKyspHBIN Bec BO3yxa; R - yHuBepcanbHas ra—30Bas nocrosnHas, R=8314.

2.4. Koo purueHT HAMoOIHEHHS IITUHIPOB ONpeAeIseTcs o popMyIe:
nv=((¢P_a-P_1)T_o0)/(Po(e-1)(T_o+At)). 2.4

A€ € - CTCIICHDb CXXaTuA JIBHUIaTCIIA.

2.5. Koo uimeHT 0cTaTOUHBIX ra3oB:




vyr=(Pr (To+At))/(Tr(ePa-Pr)). 2.5)
2.6. TeMmnepaTypa KOHIA BIIyCKa HAXOJUTCS U3 BbIPAXKECHUA!

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

3. OnpenesneHue napaMeTpoB MpoLecca CKaTHs

3.1. IToka3zarenb MOTUTPOIIBI CHKATHSI MOKHO PACCUUTATH IO U3BECTHOM IMMUPHUIECKOH Gopmysie, 00/MUH.
n 1=1,41-110/n_e (3.1)

T7ie N_€ — 4acToTa BpallleHUs1 KOJIEHYaToro Baja JBUIaTeNls B MUH, IPU MaKCUMaIbHON MOLTHOCTH.

HpI/I HCII0JIb30BaHUU BLIHIerPIBCI[eHHOﬁ (I)OPMyJ'ILI H€O6XO,I[I/IMO JOIMOJIHUTCJIBHO UMETH B BUY, YTO BCJIMYMHA I1OKA3aTEJIsA
TMOJINTPOIIBI C)KAaTHUA 3aBUCHUT OT:

a) 9acTOTHI BpaIlleHHUsI KOJIEHYATOTO Baja;

0) pa3MepoB LWINHAPA U MOBEPXHOCTH KaMepbl CTOPaHUS;
B) TEMIEPATYPHOTO PEXMMa JIBUIATEIIS;

T) (OpPMBI KaMephbl CTOPAHUSL.

3.2. laBneHue koHua cxarus, MIla:

Pc = Pae”nl 3.2)
3.3. Temneparypa koHua cxarus, K:

Tc = Tae"(nl-1) (3.3)

3.4. CpenHsisi MOJIBHAS TETNIOEMKOCTB TOPIOYEH CMECH B KOHIIE TTPOIiecca CKaThs B MHTepBaie Temieparyp (273 - 1800)° K
MOACYHUTHIBACTCS [0 U3BECTHON U3 TepMoAnHaMUKH (opmyne, K/x/kmomb:

Tmell v =20,038+2,554-01100°(-3) (Tc-273). (3.4)

4. ITapameTpbl Ipolecca CropaHust
4.1. KoadduimeHT MOTEKyIIPHOTO N3MEHEHNUS TOPIOYei CMECH:
po=M_2/M 1. 4.1

4.2 . [leficTBUTENBHBIN KO3()(DUIIMEHT MOJICKYIIIPHOTO M3MEHEHHS pabo—uell cmecu
w g=(u_o+y r)/(1+y r). 4.2)

4.3.KonuuaecTBO TEIUIOTHI, TOTEPSHHON BCIIECTBHE HETIOJIHOTHI CrOpa—HHUSI TOIUIMBA M3-3a HEJOCTAaTKa KUCIOPOAa (TOIBKO IpH o <
1), KIx/kr Tormn.:

AH_u=119-1110(1"3 (1-a)Lo, (4.3)

4.4.Cpenusis MONbHas TEIUIOEMKOCTh IIPOIYKTOB cropaHus mpu o < 1, B muHTepBaine Temnepartyp 1800...3000° K, K/I»x/kmonb:

Umel) vM'=1/M 2 (M_(LICOL_) Umel)_(LvCOL_2)M+M_(LJCOL_2) Umel) (LvCOL_2)M+M_(H 2)

Umel]_(LvHO 2)M+0+ME (H_ 2 O) Omell (COvHD_ 2)M+M (N_2) Omel] (LvNL_2)
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1pH o > 1 (aHAJIOTHYHO):

Cmel] vA"=1/M 2 (M_(0COC_) Omell (OvCOD_2)A"+M (O 2) Omell_(DvOL_2)N+M_(H 2 O) [mell
(OVHD 2 OYM++M (N 2) [mell (IvNDL 2™ ). (4.5)

3nech cpeHIe MOJIbHBIE TEMIOEMKOCTH OTAEIbHBIX MPOAYKTOB Cro—paHus B uHTepBajie temneparyp (1800....3000)" K
MO/ICUUTBIBAETCS 110 3M TIUPHUYECKUM (OpMyIaM TEPMOANHAMHUKH U TEIUIOTeXHUKH, KJK/KMOITb:

Omel] (OvCOL 2N = 41,205 +3,42810-01100A(-3)  (Tz-273) (4.6)
Cmel] (OvCOT A" = 23,370 +1,142-011004(-3)  (Tz-273) (4.7)

Omell (V0L 2)A" = 23,728 +1,591-111001A(-3)  (Tz-273) 4.8)




Omel] (OVHD 2 O)™ = 28,975 +3,517-11100A(-3)  (Tz-273) (4.9)
Dmel] (DVND 2N = 22,609 +1,439-011004(-3) (Tz-273) (4.10)
Dmell (OVHD 2)A" = 20,650 +1,750-11004(=3)  (Tz-273) (4.11)

4.5.B 3aBHCHUMOCTH OT KOHCTPYKIIMHU U THIIA ABUTATENS], CHCTEMBI OXJIaXACHHUs, (POPMBI KaMepsl cropaHus, kodddurmenra n30sTka
BO3/Iy "Xa M YaCTOTHI BPALIEHHs KOJICHYATOr0 BaJla yCTAaHABIMBACTCS BEJIW UMHA KO3 PUIMEHTA UCTIOJIB30BaHUS TEIUIOTHI Ha
y4acTKe BUIUMOTO TOPSHHUS B CIICTYIOIINX IIpeesiax:

. JuIs KapOropaTopHbIX aBurareneiitz=0,85...0,95;

. s auzeneit £z=0,70...0,80.

ITpu BBIOOpPE BEIUUMHBI HEOOXOJUMO IOMHHTD, YTO:

1) yMeHbIIIEHIE OTHOCHTEIIFHOW TTOBEPXHOCTH KaMEpPhl CTOPAHUS K ee 00beMy, T.€. KOMIIAaKTHOCTh KaMepHhl CrOpaHHs, TOBHIIIACTEZ;
2) yBenu4eHHe TEIIOOTAaYH B OKPYXKAIOIIYI0 CPEy yMEHBINAeET £Z;

3) ko3 puIMEHTH! H30BITKA BO31yXa, 00ECIIEUNBAIOIIHIE YBEIMUCHHE CKOPOCTH CropaHus pabouel cMmecH (oOorarieHne cMecn),
MOBBIIIACTEZ;

4) yBenW4eHNe YaCTOTHI BPAIlCHHs KOJIEHYATOT0 Bajla, KaK IIPABIIIO, YMEHBIIACT £z, TaK KaK IPH MOBBIMICHUN YUcIa 000pPOTOB
JIOTOpaHKe Ha JIMHUY PACUIMPEHUS] NHTEHCHBHEE, YeM YMEHBIICHUE TEIUIOOT/IauH B BOLY.

4.6.Temneparypa Tz KOHIIa BOLMMOI'O CTOPAHUS ONPEACIISAETCS AT
OGEH3MHOBBIX JBUraTeNeil - 10 ypaBHEHHUIO CTOpaHus, IpH o<l:

(&z(Hu-AHu))/(M_1 (1+y_r)+imel] v Te=p_q Umcl] v Tz (4.12)

JIM3EIIei - TI0 yPaBHEHUIO CrOpaHus mpuo>1:
EzHu/(M_1 (1+y_r) )+mel]_v Tc-542p q (1-1/p)=
=p_q (Umcll_p"-8,314/p)Tz (4.13)

rae Omel] pMN'=Omel]_vA"+8,314 - cpeaHsist MoJbHAs TEIJIOEMKOCTh MPOIYK"TOB CIOPaHHsI IIPU NOCTOSIHHOM JIaBJICHUH;
p=1,2...1,7 - creneHp NpeABAPUTEIBHOTO pacuiupeHus. [1ocie moICTaHOBKY YUCIIOBBIX 3HAYEHUI U COOTBETCTBYIOIIUX PeIleHHMA

YpaBHEHHUS CropaHus npeodpasyeTcs B KBaAPaTHOE ypaBHEHHUE BHUA:
OAtz[”2 + Btz-C = O, (4.14)

rre A u B- mocTossHHEBIE KOA(UITHEHTE, TI0JTydaeMble B pe3yIbTaTe PeIIeHNs YPaBHEHNS BUANMOTO cropanus. Pemas ero
OTHOCHUTEIILHO tZ, HAXOAUM 3HaYCHHE MAKCUMAJIBHOW TEMIIEPATypPhl CTOPAHUS:

Tz=tz +273K

4.7 NaBnenue koHua cropanus, Mlla:

Juts 6eH3uHoBbIX aBurareneii: P z=P ¢ (T z p q)/T c; (4.15)
quist qusenbHbIX gasuratenei: P z=P ¢ (T_z p q)/(T_c p); (4.16)
4.8.CrenieHp NMOBBIIEHHS AaBieHus: A=P_z/P c ; 4.17)

It OEH3MHOBEIX aBHratenaeii A=3,5...4,2

g nusenen A= 1,6...2,0.

5. ITapameTpsl IIpouecca paclIupeHus

5.1. BennunHa cpegHero noka3aTes MOJMTPOIBI PACIIMPEHHS PACCYH THIBACTCS M0 IMIHPHYECKOH 3aBHCUMOCTH:
n 2=130/n_e +1,22. 5.1

[Ipu onpeneneHny BeNMIMUHEI N 2HEOOXOANMO IIOMHUTB UYTO!

a) yBeIIMUYCHUE JaCTOTHI BPAIlleHHs KOJICHYATOTO Bajla yMEHbIIaeT n_2;

0) ¢ yBeJIMYEHHEM UHTECHCHBHOCTH OXJIQXKICHHMS - YBEITMUMBAETCS;

B) C yBenn4eHHEM K03 hunrenTa n30bITKe BO3IyXa - YMCHBIIIAeTe

T) C yBEIMUCHNEM OTHOIICHHS X0/Ja OPIIHA K JUAMETPY IIIHHAPA - YBEIHIUBACTCS.

5.2. CteneHp MOCIEAYIOIET0 paciiupeHust (TOJIBKO IS Iu3eliei):
d=¢/p 5.2)

5.3. aBnenue xoHa pacmupenus, MIla:

JUiss OCH3WHOBBIX jaBurareneii: P _B=Pz/e"n2 ; (5.3)




IS qU3eIIei: P_B=Pz/5"n2 5.4)
5.4.Temnepatypa koHua pacuiiupenus, K:

i 6eH3uHOBBIX apurareneit T B=Tz/e"(n2-1) (5.5

JUTSL Ta3enieit T B=Tz/6"(n2-1) (5.6)

5.5. IIpoBepka NpUHSTON paHEe TEMIIEPATYPbl OCTATOYHBIX Fa30B:
T r=T B/LI(P_B/P 1)

(5.7)

Ecnu pacxoxaeHue Mexy IPUHATOW BHaYaJle TEIJIOBOIO PacyeTa JIBUraTellsl BEIMYMHON TeMIIEPATypbl OCTATOYHBIX [a30B U

MOJY4EeHHOI 1o 3ol popmyre 6omee 10%, TO TEIIOBOH pacyeT HEOOXOMMO MPOEIIAaTh 3aHOBO.

6. InauKaTopHBIE apaMeTphl paboUero MUKIa
6.1. CpenHee TeOpeTHUYECKOE HHANKATOPHOE JaBJIEHUE, COITIacHO [1]:
Ju1s KapOropaTopHbIX aBuraresneii, MIla:

p_iN=Pc/(e-1) [Mn_(2-1) (1-1/e’(n_2-1) )-1/n_(1-1) (1-1/eAn_1-1))] (6 1)

IS qu3elien

p_iN=Pc/(e-1) [Mp-1)+hp/n_(2-1) (1-1/5°(n_2-1) )-1/n_(1-1) (1-1/e’(n_1-
)]

6.2. HOTepI/I WHIAWKATOPHOT'O JAaBJICHUSA Ha razoo0OMcH B nmpoueccax HaMOJHCHHUA U BBIITYCKa, MIla:

AP i = (P_r-P_a)¢p ras, (6.3)

(6.2)

rae ¢ raz=(0,75...0,85) - xoadduimeHT noTeps Ha ra3000MeH, OOJIBIINE 3HAYCHUS OTHOCATCS JUIA OBICTPOXOIHBIX JBHUTATEIICH.

6.3. CpenHee HHANKATOPHOE JaBJICHHE!

p_i=¢ i p_iN-Ap i, (6.4)

rae ¢_i— k03¢ UIMEHT MOJHOTH HHAWKATOPHOM TuarpaMMbl, KOTOpBIN A7 4-TaKTHBIX ABurarenei coctasnset 0,92...0,97,

Ap_i—noTepu HaBIeHHS Ha BITyCKe (B HEDKEHEPHBIX PACUeTaX NX MOXKHO HE YUUTHIBATh — U3-3a UX MaJbIX 3HAUCHHH).

6.4. Nunukaropuerit KIT/1:
ni=(pilow)y(Huponyv), (6.5)

rael o - TeopeTHuecKH HE0OX0AUMOE KOJHMUECTBO BO3yXa ISl CrO—paHusl 1Kr TomuBa; A1s OSH3MHOBBIX ABUrateneil o = 14,95

KT. (cMoTpH 1. 1,2), s auzeneii - |_o = 14,45 .
6.5. laankaTopHbIA yaenpHbIH pacxo TomwuBa, I/KBT.4.:

g 1=3600/(H un_i)

6.6. Tepmuueckuii KI1JI Teopernyeckoro nuukia:

n_t=1-1/enK-1), 6.7
rre K - ycrioBHBII 1okasaTtens aanadaThr:
npu o>1: K=0,390+0,887,
npu a<l: K=0,07a+1,207.

6.7. Ornocurensubiid KIT/I:

n_0=n_iMm_t. (6.8)

(6.6)

5.3. ®oH OLIEHOYHBIX CPEACTB

[lIkana onieHUBaHUS 15 OIIPCAC/ICHUA YPOBHS OCBOCHUS AUCHUIIIINHBI.




OTIMYHO» - 00yJaIOMHUIiCS TPaBUIBHO, YeTKO, apI'yMEHTHPOBAHO U B IOJTHOM 00BEME H3I0KUI COAEpKaHNe SK3aMEHAIIMOHHBIX
BOIPOCOB, YCHEIIHO BHIIOIHUI IPAaKTHYECKHUE 3aJaHus, yOSANTENHHO OTBETHII Ha BCE JOIIOJHUTENBHbIE BOIIPOCHI, ITOKa3all
BBICOKHI yPOBEHB C(HOPMHUPOBAHHBIX KOMITETCHITHH.

«XOPOIIOY - 00YJAIOIIUICS TPABUIIBHO, HO HEAOCTATOUHO ITOJTHO M3TI0KUII COACPKAHUE TEOPETUIECKIX SK3aMECHAIIMOHHBIX
BOIIPOCOB, YCIICIITHO BBITOIHMI IPAaKTUYECKUE 3a1aHUs, UCTIBITHIBAN 3aTPYIHEHUs IPU OTBETE HA AONOIHUTEIbHbIE BOIPOCHI,
TIOKa3aJ IPO/IBUHYTHIN ypOBEHb C(OOPMUPOBAHHBIX KOMIIETCHIINH.

«YIOBJICTBOPUTENEHOY - 00YJAIOIIHICS N3I0XKIII OCHOBHBIE TTOJIOKECHHUS TEOPETHIECKUX SK3aMEHAIIOHHBIX BOIIPOCOB, IIPABMIIEHO
BBINOJIHWII IIPAKTUYECKUE 3aJaHMUs1, UCIIBITHIBAJ CEPbE3HBIC 3aTPYAHEHUS IIPY OTBETAX HA JOIOJIHUTEIIbHBIE BOIPOCHI, OKA3all
HOPOTOBBIN YPOBEHb CHOPMUPOBAHHBIX KOMIIETEHIINIA.

«HEYIOBJIETBOPUTEIHHOY» - 00YJAIOIINIICA HU3IO0KII OCHOBHBIC TTOJIOKEHUS TEOPETHISCKUX SK3aMEHAIIMOHHBIX BOIIPOCOB,
HETPaBUILHO BBIIOIHUI IPAKTUYECKHUE 3aaHUS, UCIIBITHIBAII CEPHE3HBIE 3aTPYAHEHUS IIPU OTBETAX HA JONOJIHUTEIbHBIE BOIIPOCHL,
HE MoKa3aa MOPOroBbIil ypoBeHb CHOPMUPOBAHHBIX KOMIIETEHIIHH.

MO/YJIbHBIV KOHTPOJIb I10 JIMCLIMIIMHE BKJIFOYAET:

1. Texymuii KOHTPOJIb: YCBOCHUE YUEOHOIO MaTepHaa Ha ayJUTOPHBIX 3aHATHSX (JIEKLIUSX, IPAKTHYECKHUX, B TOM YHUCIIe
YUUTBIBACTCSI IOCEUICHUE H aKTHBHOCTD) M BHITIOTHEHNE 0053aTENbHBIX 33JaHHUH U CAMOCTOSTEIEHOH paboTHI.

2. PyOexHbI KOHTPOIIb: TIPOBEPKA ITOJTHOTHI 3HAHMWH U YMEHHI 110 MaTepuary MOy B IeJIOM. BEIoNHeHNE MOTYTBHBIX
KOHTPOJIBHBIX 33JJaHUH MPOBOJUTCS B MUCHbMEHHOM BUJIE U SIBISIETCS 0053aTENbHON KOMIIOHEHTOH MOIYIEHOTO KOHTPOJIS.
- [IpoMexyTOUHBIH KOHTPOJIb - 3aBEPIICHHAs 3aJOKyMEHTHPOBAHHAS YaCTh YYCOHON JUCIUILIMHBI (4 ceMecTp-OK3aMeH) -
COBOKYITHOCTB TECHO CBSI3aHHBIX MEXTy COOOH 3a4eTHBIX MOAYIIEH.

OCHOBHBIE TPEBOBAHNA K UTOT'OBOMY KOHTPOJIIO:

ITpu sBKe Ha SK3aMeH CTYICHTHI 00s3aHBI HMETH ITPH ce0e 3aU€THBRIC KHIKKH, KOTOPEIe OHH HPEIbSIBILSIOT IIPETIoJaBaTelIo B Havyae
9K3aMeHa.

Ha utoroBom KOHTpOJIE CTYAEHT JI0JKEH, BEPHO OTBETUTH Ha 3 BoIpoca Ouiera, 3a 45 MUHYT.

OCHOBHBIE TPEBOBAHU S K TEKYIIEMY KOHTPOJIIO.

Jl1st moHMMaHus MaTepuala U KaueCTBEHHOTO €r0 YCBOCHMsI pEKOMEHIyeTCs TaKasl 0CIel0BaTeIbHOCTDb JeHCTBUMA:

1. ITocne npocaymuBaHus JIEKLMU U OKOHYAHUs y4eOHBIX 3aHSATHH, IPU MOATOTOBKE K 3aHATHSIM CJICAYIOLIETO JHs, HY)KHO CHavyaa
MIPOCMOTPETH U 00TyMaTh TEKCT JICKIIMHU, IPOCITYIIAHHOW CETO THSI.

2. IIpu moAroToBKe K CIeAyroIe JIEKINH, HYyKHO IPOCMOTPETh TEKCT MPEIbIIYLIero MaTepraa, moayMaTb O TOM, Kakas MOKET
OBITH TeMa CIeYIOIEeH JeKIHH.

3. B TeueHne Hepenu BEIOpaTh BpeMs IS pabOTHI ¢ PEKOMEHTyeMO! JINTEpaTypOil.

4. 1711 TOATOTOBKY K MPAKTUIECKUM 3aHITHSM W BHITOTHEHHUIO CAMOCTOSITEITLHON paboThl HEOOXOIMMO CHavalla MPOIUTaTh
OCHOBHBI€ ITOHATHS U OAXO/BI IO TeMe 3a7jaHusl. PekoMenayeTcs ncnop30BaTh METOAMUYECKUE YKAa3aHUS 110 KYPCY, KOHCIIEKThI
nekuuii. [Ipy BEIONHEHNH 3aJaHUs HY)KHO CHadaJia MOHATh, YTO TPEOYeTCs B HEM, KaKOW TEOPETHYECKUI MaTepHall HyXKHO
WCIIOJIb30BaTh, HAMETUTh TIJIaH BBIITOJIHEHUS, a 3aT€M MTPUCTYIUTH K 3aJJaHUIO U CJIEIaTh KaYE€CTBEHHBIN BBIBOJI.

6. [Ipy MOATOTOBKE K MPOMEKYTOYHOMY U pyOSIKHOMY KOHTPOJISIM HY)KHO H3Y9UTh TEOPHIO: OTIPEICICHUS BCeX MMOHATHH U
MOJXO/IbI K OLIEHUBAHMIO IO COCTOSHHS MOHMMAaHHUS MaTepraia U CaMOCTOSTENbHO BBINOIHUTD HECKOJIBKO THIIOBBIX 3aJJaHUH.

7. OTpabOTKK MPOMYIICHHBIX 3aHITHH.

KonTpons Hax ycBOGHHEM CTyA€HTaMH MaTepHaia yaeOHON MPOTrpaMMBl JUCIUIIIMHBI OCYIIECTBISETCS CHCTEMAaTHYECKU
npernojasareneM Kadeapsl 1 OTpaxkaeTcst B xKypHaiie npernoaasaresst. CTyAeHT, HOJIYYUBIINIA HEYIOBICTBOPUTEIBHYIO OLIEHKY I10
TEKYIeMy MaTepHaiy, 00s3aH IMOrOTOBUTH JaHHBIH pa3aes U OTBETHTH 10 HEMY ITPENOIaBaTeINIo.

IIpomymennas 6e3 yBaXXKUTEIBHBIX MIPUYUH JIEKIS JOJDKHA OBITH 0TPabOTaHa METOIOM YCTHOTO OIIpOca JISKTOPOM II0 MaTepuaiaM
NPOINYILIEHHOH JIEKIIUU B TEUCHUE MECSLA CO JIHS IPOITyCKa.

OtpaboTka NpaKTUUECKUX U JIAOOPATOPHBIX 3aHATHIL:

- Kaxxnoe 3ansATHE, IPOITYIIEHHOE CTYACHTOM 0€3 YBaXHUTEIFHON NPHUYUHEL, OTpabaThIBaeTCs B 0053aTENEHOM MTOPSIIIKE.
OTpabOoTKH MPOBOAATCA 10 PACHHCAHUIO Ka(eaphl, COTIACOBAHHOMY C JCKaHATOM.

- IIponyiieHHble 3aHATHS IOJDKHBI OBITE 0TpaboTaHbl B TeueHue 10 queit co qus npomycka. [IponymeHnsie cTyaeHToM 6e3
YBOXUTEIBHON MIPUYNHBI IPAKTHYECKHE U TaOOpaTOpHEIEC 3aHATHS O0TPadaTHIBAIOTCS He O0jIee OHOTO 3aHATHS B JICHb.
[IpomyimeHHbIe 3aHATHS IO YBaXXUTEIBHON IPHUIHHE (110 00JIE3HM, MPOITYCKH C pa3pelIeHns JeKaHaTa) 0TpabaTHIBAIOTCS 110
TEeMaTHYECKOMY MaTepHay.

- CTyneHT, He 0TpabOoTaBIINIA MPOITYCK B YCTAHOBICHHBIE CPOKH, JOIYCKAaeTCsl K OYEPEAHBIM 3aHATHSIM TOJIBKO IIPU HAJTMYUH
paspelneHust IeKaHa WK ero 3aMECTHTENs B MIchbMeHHOU (opme. He paspemnraercst ycrpaHeHHE OT OUEpPEIHOTO MPAKTUUECKOTO HITH
71a00PaTOPHOTO 3aHATHS CTYIEHTOB, CIa00 IOATOTOBICHHBIX K JaHHBIM 3aHATHSIM.

- 115 CTYZIeHTOB, NPOITYCTUBILINX IIPAKTHYECKHUE 3aHATHS M3-3a JJIMTEIbHOI 00JIE3HH, OTPaOOTKa JOJKHA IPOBOAUTECS TIOCIIE
pa3pelneHus JeKaHaTa 1o HHIUBHIyaIbHOMY rpaduKy, COTIIACOBAaHHOMY € Kadeapoit.

- B HCKITIOUNTENBHBIX CITydasx (yJacTHe B MEKBY30BCKHX KOH(EPEHINAX, COPEBHOBAHUSAX, ONUMITHAIAX, JEKYPCTBO U JIp.) A€KaH
Y €ro 3aMECTHTEIIb [0 COTJIACOBAHUIO C Kaeapoi MOryT 0CBOOOXKAATh CTY/ICHTOB OT OTPa0OTOK HEKOTOPBIX MPOITYIIIEHHBIX
3aHATHH

KonTponbHble BOIPOCH! U 3aaHus Ul NIPOBEACHUS IPOMEKYTOUHON aTTecTanuu. [IpuMepHsIii nepedyeHb BOIPOCOB K SK3aMEHY
(3aueTy) MO JUCLUIIMHE I CTYAE€HTOB

1. OOmue MOHATHS SHEPTEeTHKH U 3HEPTHH.
2. Bunst u ¢popMmbl dHEPTHH.




XN bW

HcTouHUKH U pecypChl SHEPIUM.
IIpeobpa3oBaHue U akKKyMylIUpPOBaHHE DHEPIUHU.
[Tpeobpa3zoBanue U MpeodOpazoBaTENH.
AKKyMyITUpOBaHHE SHEPTUH U aKKyMYISTOPHL.
DHepreTrka 1 TPaHCIOPT.

OHeprerudeckas HHPPACTPYKTypa TPaHCHOPTA.
OHepro3arparsl KOMIIOHEHTOB TPaHCIIOPTA.

10. ®DaxTops! HOPMHUPOBAHUS YHEPro3aTpaT Ha IEPEBO3KH.

1. CraTHCTHKA SHEPTeTUKH aBTOMOOMIIBHOTO TPAHCIIOPTa.

12. Jloructudaeckuit 1 TeonHGOPMAIIMOHHBIA TTOAXOIBI.

13. K TPAaHCIIOPTHOU 3HEPreTUKE

14. DHeprust Kak Mepa paboTOCOCOOHOCTH (PU3NUECKUX Tell.

15. TommMBO — HWCTOYHUK TEIJIOBOM 3HEPIUU.

16. Bunpl, pu3nko-xuMudeckne W SKCIUTyaTallMOHHBIE CBOWCTBA TOILIMBA.

17. OCHOBHBIE TePMOJMHAMUYECKHE XapaKTEePUCTUKH U YPAaBHEHHUS COCTOSHHMS MapOra3oBBIX CHCTEM.

18. Temora u pabora.

19. IlepBoe Havano TepMOAUHAMHUKH.

20. Bropoe Hauano TepMOIUHAMUKI.

21. Huxn Kapwo.

22. Teopernueckne 0CHOBBI PabOUYMX MPOLECCOB TEIIOBBIX JIBUTATEINICH.

23. Krnaccugukamnusi 0CHOBHBIX pa0O4HX MPOIECCOB.

24. WneanbHblid, TeOpeTHUECKU U pabouunil (AeHCTBUTENBHBIN) TEPMOANHAMUYECKHE IIUKIIBI IOPIIHEBBIX ABUTATEIEH.
25. I'a30TypOMHHBIN JBHUTATEb.

26. ITapocunoBble yCTaHOBKH.

27. JlBuraTens BHENTHETO CTOPaHMsS C BO3BPATHO-NIOCTYIATENbHO JIBIDKYIIUMHUCS MOPIIHSIMH (aBuraTtens CTepiuHra).
28. Poropuslii nBurarens Bankens

29. Oprann3zanust pabo4nx MpoLEecCOB TPAHCIIOPTHBIX JBUTATENCH BHYTPEHHETO CrOpaHHs.

30. JlBuraTtens ¢ HCKPOBBIM 3akHraHueM (aBuratens OTTO).

31. Juzens.

32. I'uGpunHbie nBUTATEIH.

33. OCHOBHBIE CHCTEMBI o0OecrieueHHsT pabOTHl TPAHCIIOPTHBIX ABHUTATENICH BHYTPEHHETO CTOPAHMS.

34. Cucrema nuranus'.

35. HunuaapornopiHeBas rpymmna, KpUBOIIMITHO-IIATYHHBIA U Ia30pacipeesINTENbHbI MEXaHU3MBI.

36. Cucrema HajTyBa.

37. Cucrema OXIaKJAeHHUA M CMa304Hasl CUCTEMA.

38. Cuctema BBIITycKa OTPaOOTaBIINX Ta30B.

39. IMponsukeHue U peanusalys MOTOKa SHEPTUU B aBTOTPAHCIIOPTHBIX CPEACTBAX.

40. KavecTBeHHas KapTHHA AUCCHIAINH SHEPTHU IBIDKYIIHMCS aBTOTPAHCIIOPTHBIM CPEICTBOM.

41. DHepreTuka KoieOaTeIbHbBIX MPOIECCOB.

42. OCHOBHBIE TOHATHS KoJeOaTeNbHBIX MPOLIECCOB.

43. CBobGonHbIe KoJeOaHuUs TUCCUITATUBHON CHCTEMBI C OJJHOH CTEHNEHBIO CBOOO/IBI.

44. JuccunaTuBHbIE XapaKTEPUCTUKU MEXaHUUECKUX CHCTEM.

45. Konebanus u BA3KOYIpyroe moBefeHHE MAaTEPHATIOB.

46. ITpon3BoACTBO MEXaHUYECKON YHEPTUM ABUTATENIMHU TPAHCIOPTHBIX CPEJCTB B IKCILIYaTAllMOHHBIX YCIOBHUSIX.
47. CTeHIOBBIE OTHOIAPAMETPHUYECCKUE XapaKTePUCTHKH JABUTATETIeH BHYTPEHHETO CrOpPaHMS.

48. Pabouee mosie 1 MHOTOIAPaMETPOBBIE XapaKTEPUCTUKH ABUTATENeH BHYTPEHHETO CTOpPaHHS.

49. OO0pa3oBaHue MEXaHWYECKUX MOTEPh B JIBUTATEE.

50. BimsiHne xommiekTanuu, atMoc()epHBIX YCIOBUI M TEXHHYECKOTO COCTOSIHUS JIBUI'aTelsl Ha €ro SKCILTyaTallOHHbIE
MIOKa3aTeNH.

51. HeycranoBuBmiecss pexuMbl pabOTHI JBUTaTEIs.

52. CoBMecTHOE BIMAHHE HEIMHEHHOCTH XapaKTepUCTHK U MCTepe3rca Ha MOKa3aTeNu JBHKEHUS aBTOTPAHCIOPTHBIX
CPEJICTB.

53. Ilepenaua sHEpruu TpaHcMuccuen.

54. DHepreTuka KOJECHOTO IBIKUTENS.

55. IIpeononenre a’poJMHAMUYECKOTO CONPOTUBIIEHHUS.

56. OnTUManbHOE YIpPaBIEHUE aBTOTPAHCIIOPTHBIMU CPEICTBAMU.

57. OHeproobecnedyeHre BCIOMOTaTeIbHBIX U CICIUAIBHBIX (DYHKIMH aBTOTPAHCIIOPTHBIX CPEACTB, COXPAHHOCTH IPY30B U
KHU3HEAEATEIBHOCTH.

58. IIpon3BOACTBO aBTOTPAHCIOPTHBIX CPEACTB.

59. CTpOUTENBCTBO M COAEPKAHNE aBTOMOOMIIBHBIX JIOPOT.

60. [onnepxanue paboTOCIOCOOHOCTH TEXHUKU M IIEpCOHAIA.

61. IMonnepxanue paboTOCIIOCOOHOCTH MOJBMKHOTO COCTABa.

62. ITpon3BOICTBEHHO-TEXHOJIOTHIECKHE W KOMMYHAJIBHO-OBITOBEIE TEIIO- M TOIUTMBOIIOTPEOUTENN TIPEIIPHATHH
aBTOMOOMIJIBHOTO TPaHCIOPTA.

63. HopmupoBaHue pacxoia TOMIMBa Ha aBTOMOOMIIBHOM TPaHCIIOPTE.

64. [Torpy304HO-pa3rpy304HbIC U TPAHCIIOPTHO-CKIIAJICKHAE PabOTHI.

65. CBsI3b U ymIpaBlleHHE.

66. VYTunuzamus TpaHCIOPTHBIX KOHCTPYKIMI KaK 3aBepHICHHE HX XU3HEHHOTO IMKIIA.




67. Ilapk MalIuH Ha JOPOKHOHU CETH.

68. YPOBHM MOZENUPOBAHUS TPAHCIIOPTHOT'O MOTOKA.

69. HecranuonapHble pexXHMbl TPaHCIIOPTHBIX TOTOKOB.

70. OHepretudeckas 3pPEeKTHUBHOCTh aBTOMOOWIFHOTO TPAaHCIIOPTA.

71. Enununa uzmepenust 3pGeKTUBHOCTH TPAHCIIOPTA.

72. 06006meH b K03)OUITUEHT 3HEProdPHEKTHBHOCTUIICPEBO30K.

73. B3aumoneiicTBie TpaHCIOPTHO-IOPOKHOTO KOMILUIEKCA C OKPYXAIOIIeH MPUPOIHON CPEeoi.

74. Cuctemsl, obecreynBarOIUe TOIUTUBHYI0 YKOHOMHYHOCTD, CHHXKEHHE ABIMHOCTA M TOKCHUYHOCTH TPAHCHOPTHBIX
JIBUTATENCH BHYTPEHHETO CrOPaHMSI.

75. ObecrieueHne SKOTOTHIeCKOl 0€30MMacHOCTH MOTOPHOTO TOIUTHBA, KOHTPOJb €r0 KadecTBa IPH HUCIBITAHUAX H
peanmzanuu

5.4. IlepeyeHb BUIOB OIIEHOYHBIX CPEACTB

@poHTANIBHBIN 01pOC;

AHanMTHYECKOE IPYNIIOBOE 3a1aHHE

3alura TUIIOBBIX 33aHUM 110 3aJaHHOMY MaTepHaILy
3amuTa KypcoBOTrO POEKTa

KOMIUIEKT 9K3aMEHAIIMOHHBIX OUJIETOB MO KypCy

6. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI (MOY JISA)

6.1. PexomeHnayemas Jiurepatypa

6.1.1. OcHoBHas1 TUTEpaTypa

ABTOpBI, COCTaBUTETH 3arnaBue W3narenscTBO, TOI

J1.1 (I'mazynos B.W. ABTOMOOMNIN: TapaMeTpPbl, KOHCTPYKIUS, YCTPOHCTBO: Y4eOHUK KPCV 2016

JI1.2 {Mupam A.O., TexHnueckas TepMoJHMHAMHUKA. TeroMaccooOMeH.: yaeOHHUK Mocksa: ACB 2011
ITaBnenxo B.A. JITIsL By30B

JI1.3 | B.W. I'mazynos, /I.B. TpancnopTHast SHEPreTUKa: METOJUYECKHUE yKa3aHUs K bumkek: M3a-so KPCVY 2009
I'masynos BBIMIOTHEHUIO PI'3 1 KOHTPONBHBIX padoT

6.1.2. JlonoJiHMTEIbHAS JTUTEPATypa

ABTOpBI, COCTaBUTEIHU 3arnaBue WznarenscTBo, 01
JI2.1 |3BoHOB B.A. ToKCHUYHOCTD IBUTaTENEll BHYTPEHHETO CIrOPaHUs M.: MamuHocTtpoenue 1981
J12.2 [ XireOHUKOB A.A. HudopmManrnoHHbIe TEXHOJIOTHH: YUEOHUK JUIS CTY/ICHTOB 2014
BVY3o0B
6.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, 01
JI3.1 |baxenos C.II, OCHOBBI HKCIITyaTallil ¥ PEMOHTa aBTOMOOHMIICH U TPaKTOPOB: M.: Akagemus 2011

Kaszpmun B.H., HocoB | YueOHUK 115 cTyx. BBICHI. y4eO. 3aBeaeHUi
C.B., baxenos C.II.

JI3.2 | bonbac M.M., JlabGopaTopHblil MPaKTUKYM 10 TEXHUYECKOH IKCIUTyaTaIllui Mumuck: Bpim. mik. 1984
Bopucenko E.N. aBTOMOOMIIEH: YueOHOe mocodue

6.2. Ilepeuenn pecypcoB HH(OPMALUOHHO-TeIeKOMMYHHKAIMOHHOM ceTH ""UHTepHeT"

31 |IIpukianHble pacyeThl aBTOMOOMIBHBIX JBUTATENCH www.lib.krsu.edu.kg

6.3. [lepevens MHGOPMALMOHHBIX H 00PA30BATEILHBIX TEXHOJIOTHIA

6.3.1 KOMHETQHTHOCTHO-OPHeHTI/IpOBaHHbIe 06p230B2TeJI]>Hble TEXHOJOI'MMA

6.3.1.1 | KOMIeHTEeHTHOCTHO-OpHEHTHPOBAaHHBICOOPA30BaTEIEHBICTEXHOIOTHH

6.3.1.2 | luHOBannoHHbIE 00pa30BaTeNIbHbIE TEXHOIOTUH - 3aHATHS B HHTEPAKTUBHOH (opmMe, KOTOpbIe GOPMHUPYIOT CHCTEMHOE
MBIIIIEHUS U CIOCOOHOCT TeHEPUPOBATh MICH IIPH PEIICHNH PA3IMIHBIX TBOPYECKUX 3a1ad. K HUM oTHOCATCS
JIEKTPOHHBIE TEKCTHI JICKIUH ¢ TIPe3eHTALUSIMU, IPOOJIEMHBIE JICKIIUU: JODKHA BO30YAUTh AKTUBHBIA HHTEPEC YJalUXCH,
BEJYLIIMI K CAMOCTOSITEIEHOMY ITOUCKY OTBETA Ha ITOCTABJICHHYIO Po0JieMy Ha MPaKTUYECKUX 3aHATHSX; 00o0Imaromue
JIEKI[MH TIepe]] OYEPEIHBIM MOIYIIEM: aHAIN3 H3YUCHHBIX paHee MPo0IeM Ha OCHOBE 00OOIIEHHS X CHCTEMaTH3aIUH
3HAHMH, HOTYyYEHHBIX YJalIIMHUCS Ha IPEAMICCTBYIOINX 3aHATHAX [0 TeME; JIEKIUH - HH(GOPMALUH C BU3yaN3anueH,
otyet 1o CPC - nuckyccus o akTyajabHBIM MpodieMaM, pa300p KOHKPETHBIX BOIPOCOB, O0CYKAEHUE MPOOIEMHBIX
CHUTYaIl{ U pEeLICHHE CUTYalIOHHBIX 33124 B MaJbIX IPYIIIaX.

6.3.1.3 I/IH(I)OpMaI_II/IOHHLIe 06paSOBaTCJ'ILHBIe TEXHOJIOTUH - CAaMOCTOATCIbHOC UCITIOJIb30BAHUE CTYACHTOM KOMHLIOTepHOﬁ
TCXHUKHU U UHTCPHET-PECYPCOB AJIs1 BBINMOJITHCHUA ITPAKTUICCKUX SaZ[aHI/Iﬁ H CaMOCTOSTEIIEHOM pa6OTLI.

6.3.1.4 | Ilopsiok 1 yCIOBUSI U3yYEHHsI U KOHTPOJIS 3HAHUN TI0 TUCIIUILTMHE.

6.3.1.5 | Ha opraan3aIiiuoOHHOM HJIM TIEPBOM 3aHITHH MPETOAaBaTeNb JOBOJUT 0 CBEACHHS CTYICHTOB TE YCIOBUS U TPEOOBaHMS,
KOTOpBIE JOIKHBI COOIOAThCS B TEUEHUE BCel pabOThI HaJl 9TOH AUCIMILIUHOM.

6.3.2 Ilepevyens MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM H MIPOTPAMMHOIO0 00ecTedeHus




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 OBECIIEYEHUE JUCIUIIIIMHBI (MOY JISI)

7.1 | JTeximonnas aynutopus Ha 40 mocagounbix MecT (aym.6/117) u 25 nocamounsix MecT (aymn.5/104);

7.2 | KomnbroTepHslii kiacc Ha 10 mocagovHbIX MECT [T MPOBEISHHS MPAKTUIECKUX 3aHSATHIA, BBIIOJHEHUS! CAMOCTOSTENbHOM
paboThl 1 ipocMoTpa GoTo-, ayano-, MyJabTUMEINA, BUICO-MAaTEPHAIIOB;

7.3 | Harnsgaele yueOHble ocoOus (METOAMYECKHE YKAa3aHUsl AJISl IPOBEACHUS MPAKTUYECKUX 3aHATHH M0 JUCLUUILIMHE);

7.4 | HaGop mpe3eHTanuu JIEKIUi Mo Kypcy;

8. METOANYECKHUE YKA3ZAHUMSA JJIAA OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

[TepcniextuBsl pazsutus IBC.

JlanbHeifmee COBEpPIICHCTBOBAHIE U PA3BUTHE TEOPUU pabOUIMX MPOLECCcOoB U KOHCTPYKIHH JIBC B OCHOBHOM HJET 110 CIEAYIOMINM
HAaIpaBICHUM:
VirydiieHye TONIMBHON YKOHOMUYHOCTH,
‘VYMeHbIIEHHE 3KO0J0IHYECKON OIIACHOCTH,
INoBbIeHNe HATEKHOCTH KOHCTPYKLIUH U YBEJIMUEHHE CPOKa CIIyXOBI IIPU YMEHBIICHUH MaccorabapuTHBIX mapameTpos JIBC.
B cBs3u ¢ aTuM, k nepcnekTuBHbIM JIBC mpeabsaBIsioTcs cleaylore OCHOBHbIE TPeOOBaHUS:

be3onacHOCTh NPOU3BOACTBA U HKCILTyaTallUH.

Okomnoruyeckas 0€30MacHOCTb.

be3onacHOCTh BBIMOIHEHHSI TPAHCIIOPTHBIX YCIYT.

ObecnieyeHne TPaHCIIOPTHOTO KOM(OPTa U COXPAHHOCTH NEPEBO3UMBIX I'PY30B.

MaxkcuManabHOE COXpPaHEHHE NPUPOJHBIX, MAaTEPUAJIbHBIX U JIFOJICKUX PECYPCOB.

MaxcumanbHas TpaHCHOpTHAs 3(p(HEeKTHBHOCTh MPH MHHUMAIBHOW 3HEPTOEMKOCTH.
JanbHeilee pa3BuTHE aBTOMOOUIIBHBIX JIBUTaTeNeil, Kak OTMEUaeTcs B MOCIEIHUX JUPEKTUBHBIX JOKYMEHTAX, JOIKHO UATH MO
MYTH YITy4IIEHUs UX SKOHOMHUYECKHUX, MOIIHOCTHBIX, 3KOJIOTHYECKUX U SPIOHOMHUYECKUX II0Ka3aTesIel MOBBIIEHUS HAAEKHOCTH U
6€301acHOCTH KOHCTPYKITHH, 0€30IIaCHOCTH TIEPEBO30K MACCAXKUPOB U IPY30B, U O€30MACHOCTH JOPOKHOTO ABMKCHHUS,
YMEHBIIIEHHS OTPUIIATEILHOTO BO3EUCTBUS aBTOMOOUIBHOTO TPAHCIIOPTA HAa OKPYXKAIOMIYIO CPELy.

Krnaccudukanns nsurarenei.

Temnossie JIBC knaccuuiupyoTest:

ITo HazHaueHuo:

a) CTaI[OHAPHBIE (AJIEKTPOCTAHIINH, KOMIIPECCOPHI | T. 11.);

0) TpaHCTIOpTHBIE (ABTOMOOMIIH, TPAKTOPHL; Cy/a: MOPCKHE, pEUHBIE, BO3AYILIHBIE);
B) TOHOYHBIE.

ITo poxy moTpedasieMoro TOIUIHBA:

a) JeTkoe XuaKoe (OeH3UH, CHUPTHI, KEPOCHH);

0) TshKENIoE KUIKOE (JU3TOITUBO, Ma3yT, PACTUTEILHBIC MacCa):

B) ra3oBbIe TOIUIHBA (CXKAThIE CKMKECHHBIC TIPUPOIHBIC, TeHEPATOPHBIE, TEXHOJIOTHUECKHUE, OT ePEPaOOTKH OBITOBBIX OTXOJIOB,
Ouorassl U T. 1I.);

) cMemaHHoe (ra3 ¢ )XHJIKUM TOTUIUBOM);

Il) pa3InaHOe (MHOTOTOTUTUBHBIM - TIPOIIECC).

ITo cnocoOy npeobpazoBaHus TEIJIOBOW SHEPTUU:

a) neurateny BHyTpeHHero cropanus (JIBC) - (mopurHeBbie, pOTOPHO-MOPIIHEBBIE OeCIIaTYHHBIC) , - TEIUIOTA 31eCh 00pa3yeTcs U
npeoOpas3yercsi B MEXaHUIECKYI0 paOOTy BHYTPH IIHJIMHPOB JTBUTATEIIS.

0) ABuUraTeny ¢ BHEIIHUM 1oABoA0M TerioThl (JIBIIT ) : ra3oTypOHHHBIE C OTIEIEHHON KaMepoi cropaHus), - TeIIoTa 31ech
NOJBOJSTCA BHE pabouero HMWIMHAPA, CI0a )K€ OTHOCATCS ABUraTeny PenkuHa (maposeie) v asurarenad CTUPIMHTA — C 3aMKHYTBHIM
KOHTYPOM TEIUIOOOMEHHUKA U PaCIIMPUTEILHBIM IIHIHHPOM;

B) KOMOWHUPOBAaHHBIE, - TOPIOYAsi CMECh 3[E€Ch CrOpaeT B MOPIIHEBOM JBUTATENE, a MeXaHHUYecKas padoTa coBepIIaeTCs
YaCTUYHO B MOPILIHEBOM JBUraTesie, a YaCTUYHO Ha JIONATKaxX KoJjieca ra3oBoi TypOHHbI (CBOOOJHONOPIIHEBbIE, TYpOOIOPIIHEBbIE U
T. J1.).

ITo cnocoby cmeceobpazoBaHus:

a) BHEIHSS TOpIoYas cMech 00paszyeTcsi BHE IMIMHAPA - KapOIOpaTOpHBIE, C MOHOBIIPHICKOM H C PaCcIpeieIeHHBIM BIPBICKOM;

0) BHYTpEHHsS rOproYasi CMeCh 00pa3yeTcsi BHYTPH LMJIHHAPA — BIPBICK TOIUIMBA B IWIMHIAPE IBUTATEIS , - TH3CIH.

B) C pacciioeHHeM 3apsa : GpopkaMepHoOe, ITOCIOHHOE.

Mo ciocoOy BocIuiaMeHeHUs pabodeii cMecH:

a) SJIEKTPUUYECKOHN UCKPOIA;

0) TemmepaTypoii CKaToro BO3IyXa;

B) (hopkaMepHO-(aKeITbHOE BOCIUIAMEHEHHE;

T') Fa30’KUIKOCTHBIN MpOLIecC.




ITo cnocoOy ocymiecTBIeHNs: padOvero UKIIA:

a) 4-x TakTHBIH (32 1Ba 000pPOTa KOJEHYATOro Baya);

0) 2-X TaKTHBIN (32 OWH 000POT KOJIEHYATOTO Baja).

IIpudem, o6a criocoda MOTYT OBITH C HayBOM H 03 HEro.

ITo criocoOy peryaupoBaHust:

a) KaYECTBEHHOE : M3MEHSACTCS KOJTMYESCTBO TOIUINBA B CMECH;

0) KOJTM9IECTBEHHOE : M3MEHIETCS KOJIMYECTBO CMECH ;

B) CMEIIAHHOE : H3MEHSIETCS KOTMYECTBO CMECH M KOJIMUECTBO TOIIINBA B HEH.

[To xoHCTpYKIIMH:

a) TIOPIIHEBBIE - C PSAAHBIM PACHONIOKSHAEM IIMIIMHAPOB: BEPTHKAIBHOE, ITOJ] HAKJIOHOM , M Topu3oHTanbHoe (L) , V- oOpasHsIe -
pasnuYHBIMH yriiaMu pasBana ot 11-16, - 60, 90, 120 , 3Be3goo0pasusie (*) , onmosutHeie(H) , - y HuX yron pa3sanal80 rp.
(porotuBHsie), 6becuratynusie (C. C. banannuHa u Apyrue), - y HIX OTCYTCTBYET KPUBOIIUITHO-IIATyHHBIH Mexanu3M (KIIIM)
0) poTOpHO-NIOPIIHEBHIE (BpamIaeTCs POTOP; BPALIAETCsl KOPITYC; POTOP M KOPITYC BPALIAIOTCS HABCTPEUy IPYyT APYTY -
OGupoTOpHEIC);

B) ra30TypOUHHBIE.

ITo criocoOy oxmaxxaeHuUs:

a) C XKHUJKOCTHBIM;

0) c BO3IYIIHBIM.

3. TorutmBo-3HepreTrdecKkas mpodiema u mpodiems! /IBC.

ITpoGrema MOTOPHOTO TOILTHBA U TTOKa3aTenei padotsl [IBC ocoGeHHO OCTpO cTasia BO3HUKATh B KOHIIE XX BEKa.
IIpuuussr:

Bricokue TeMmbl aBTOMOOMIN3ALMK: ceifiuac B MUPe HaCUUTHIBaeTCs cBbilIe 1,3 mMipa. aBTomoOuiuei. st cpaBHeHUs, B
1950r B Mupe BoIycKayioch 10 MITH. aBTOMOOMJIIEH B TO/1, Ceifuac BBIMyCKaeTCsl 0KOJ0 90 MITH.

Vcromenne MecTOHaXOXICHUH HedTH.

YBenuueHne CTOMMOCTH Pa3BeAKH M HOOBIYH, 00BEMOB JOOBIUH, MepepabOTKH U XpaHEHHE He(Tu.

OmuboyHbIe MPOrHO3bl 00BEMOB Pa3BElaHHBIX MECTOPOXKICHUH He(TH

YcrapeBire TEXHOJIOTHH MepepaboTKH HePTH (HU3KHUH BBIXOJ MOTOPHBIX TOILIHB).

VYcrapesmee o6opynoBanue (OonbIIne MOTepH IpH HepepaboTke HedTH) .

CortacHO IMPOrHO3aM, OTCYECTBCHHBIC U 3apyOSIKHBIE IKCIIEPTHI, 3aracoB HedT B Mupe emE xBaTut Ha 30-40 set. [ToaTomy,
ceifgac Bo BcEM MHpe 0COOCHHO MHTEHCHBHO BeIyTCs pabOTHI IO H3BICKAHHUIO HOBBIX aJIbTEPHATHBHBIX BHIOB MOTOPHBIX TOIUIUB HE
HEe(TIHOTO MPOUCXOXKACHUS (PA3THUHbIE CXKAThIe U CXKIDKEHHBIC I'a3bl: IPUPOTHBIEC, TEXHOJIOTUYECKHE, OT HepepabOTKU OBITOBBIX
OTXO0JI0B, OMOTa3bI, CITUPTHI, BOAOPO, CHHTCTUYCCKHE TOILUINBA, PACTUTEIBHBIC MACa.

Bcenenctre OypHOIT aBTOMOOMIN3AINH, cCedac 0COOSHHO OCTPO CTOST BOIPOCHI

OXpaHBI OKPYXKAIOIIEH cpebl (MMOYBBI, BOABI, BO3/IyXa) OT BPEIHOTO JEHCTBHUS TOKCHYECKHX BEIIeCTB oTpadoTaBmmx razos (O),
LIyMOB, BUOpAIIMH, SJI€KTPOMArHUTHBIX BO3ICHCTBHUI aBTOMOOMIIEH U 2JIEKTPOMOOUIIEH.

Tax npubnusuTensHo B cpenaeM 60% Bcex 3arpsa3HEHUH Ha 3eMile MPOU3BOIUTCSI aBTOMOOMIIBHBIM TPaHCIIOPTOM, a aTMocdepa B
KPYIHBIX Topoxax 1 Meranosmcax 1o 80 - 95% u naxe Oounbie.

B Hacrosiee BpeMs akTHBHO U YCIIEIIHO BeIyTCs HAyYHO-HCCIIEI0BAaTEIbCKUE U BHEAPEHUECKHE PaOOTHI IO CHIDKCHUIO
9KOJIOTMYECKON OMACHOCTH MCIOJIb3yeMbIX MOTOPHBIX TOIUTUB: coOuoaeHue cTaHnapToB «EBpo — 3» , «EBpo— 4», « EBpo— 5».

3.1. IToka3arenu pabots! JIBC.

KauectBo /IBC xapakTepu3yeTcsl CIeAYIOINME NOKA3aTeISAMU:
HanexxHoCTh 1 6€30macHOCTh KOHCTPYKIIHH.
CreneHb coBepeHcTBa pabouero nporecca ABC, T.e. kauecTBO cMeceoOpa3oBaHUs U MPeoOpa30BaHUs TEILIOBOH
SHEPrUM TOIUTHBA B MEXaHUYECKYIO PaboTy, T.€. PACX0JaMH TOIUIMBA B €IMHUIY BPEMCHH Ha €IMHHILY MOIITHOCTH.
VaenbHas momrHOCTh - N ; Ne / Vh
Vnensuas macca - Ne / Gas
CreneHb TOKCHYHOCTH U IbIMHOCTH Ol | 1IyMOB, BUOpALIUil U SJICKTPOMArHUTHBIX M3TY4CHUI.
IIpocToTa KOHCTPYKUXH, YAOOCTBO OOCTY)KHBaHHS U SKCIUTyaTalluH.
Hané&xHoCTh mycka B pa3iIMYHBIX YCIOBHSAX SKCIUIyaTallnH.
[lepcneKTHBHOCTD KOHCTPYKIMHU, MeXaHU3MOB H cucteM /IBC, T.e. uX cocOOHOCTh K (opcaxy ABurarens Oe3
3HAYUTEIBHBIX KOHCTPYKTHBHBIX €0 H3MCHCHUIA.
IpucnocobsieMoCTs TBUTATENS.
Cpoxk ciryx0b1 (MOTOpPECYpPC).
B oTeuecTBEHHOM JIBUTaTEIECCTPOCHUU OCHOBHBIMHE TOKa3ateisiMu paboTel IBC sBistoTCs:
D¢ dexTrBHAasS MOIIHOCTE - Ne, KBT (J1.¢) - MOIIHOCTh, CHUMaeMasi ¢ KOJICHYATOTO Bajia JIBHTATEIs.
VYnaenbHas (IUTPOBasi) MOIMHOCTH - Nu1, KB1/m (1.c/m).
3. YacToTa BpalleHus KOJIEHYATOTo Baja — ne, 00/MHUH.
a) MpHu MakCUMajbHO# MomrHOCTH (Ne) - ne 06/MUH;
0) mpu MakCHMaJIBLHOM KpyTsIeM MoMeHTe auratesst (Mk) - nm 06/MuH;
B) MUHUMAJIbHASI YCTOMYMBAs YacTOTa BpalIeHUs KOJEHYATOro Bajia - Nmin Ha PEKUME XOJIOCTOTO X0/1a.
') MaKcUMaJbHas (Pa3HOCHAsS ) 4aCTOTa BPALICHHs KOJCHYATOrO Bajla PH MaKCUMaJIbHOMU 110/1a4e TOIUIMBA HA PEKHUME XOJIOCTOrO




XO07a, T.€, KOT/[a BCSI MOIITHOCTh JBUTATENs PACXOLyeTCsl Ha IPE0I0IeHIE TPEHNUS], HACOCHBIC TOTEPH U IPUBOJ] BCIOMOTATEIbHBIX
MEXaHU3MOB.

Pabora nBuTaTens Mo yCIOBUAM HAJAEKHOCTH Ha Pa3HOCHOH 4acTOTE BPaIlleHHs KOJIEHIATOTo Bajla He JJoImycKaeTcs!

4. MeauKaTOpHAS MOILTHOCTS - Ni - MOIIHOCTb, Pa3BUBAIOIIAsICS B IIIUTHH/PAX JBUTATEIS.

5. Mapukatopusiii KIT/T - ni- moka3piBaeT cTeneHb COBEPIICHCTBA padoyero mpolecca B UIMHAPAX JIBUTATENs.

6. Mexanndeckuii KITJI — nm - moka3bIBaeT CTENEHb COBEPLIEHCTBA KOHCTPYKLIUY ABUTATEIS.

7. DddexTuBHBIN KpyTsIMi MOMEHT aBurateist - Me (H * m).

8. DKOHOMHYECKHE TOKa3aTeTH:

a) yacoBoil pacxoj TormBa — Gt, Kr/4ac;

0) yAenbHBIN pacXxo] TOIUIHBA - ge, T/KBT*4.

BHeuHss CKOPOCTHAsE XapaKTePUCTHKA JBUTATEIs TPEICTABICHA HIKE Ha pHC. 1

KPUBASI | - moka3siBaeT XxapakTep U3MEHEHHUs] MAaKCUMaIbHON MOIIHOCTH JIBUTaTeNs, T.e. Nemax npu MakCHUMalbHOW HoJaue
TOIUTMBA, NE-000POTHI ABUTATEIIS

npu Nemax.

KPUBAA 2 - xapaxtepusyeT paboTy ABUTaTeNs IPH MOYTH const ne - T.e. peryiaTopHas XapaKTepHCTHKa ABUTATEIs, TOUKA a -
MOKa3bIBaeT HOMHUHAIBHYIO Ne, KoTopast

OrpaHMYMBAET CKOPOCTHOM PeXHM JBUraTells, Tak Kak AanbHelllee yBelnnueHHe ne yxe He 1aéT yBenudeHus Ne.

KPHBAA 3 - xapaktepusyeT paboTy ABUTATENs, HATPYKCHHOTO BUHTOM (Cy/IOBbIE, aBHAIMOHHEIE) - 371€Ch N3MEeHeHHEe Ne HAET 110
KyOudeckoi mapaboue,

T.e. Ne — Bn 3, rae B - ko3 dunmeHT nponopuroHaIbHOCTH

KPUBASI 4 -noka3bIBaeT XapakTep U3MEHEHUSI MAKCUMAJIBHOIO KPYTSIIEro MOMEHTa, Memax

IToxazatensamu padotsl IBC cuiabHO 3aBHCAT OT YCIOBHUI SKCIUTyaTanuu apromobuineld. [losToMy, npu oueHke ux npu padore
JBUTATENICH B YCIOBUSX, OTIIMYHBIX OT HOPMAJIBHBIX (Ha ypOBHE MOPsI), HAIIPUMEP, Ha TOPHBIX 10POTax WIHN B YCIOBHSX
MIOBBIIIEHHBIX TEMITEPaTyp OKPY)KAIOIIETO BO3ayXa (KapKuil KJIMMaT) He0OXOIMMO TI0JIb30BaThCS ITOKa3aTeNIMA MexX TyHapoIHO
CTaHAapTHOIT aTMOCc(hepsl, KOTOphIE IPUBEAEHHI B Ta0MI. 3.1

Tabmmma 1. ITokazarenn MexayHapoIHOW CTaHIAPTHOH aTMOC(hEPHI.
Tabmmma 3.1

Bricota Hax ypoBHeM Mopsi, M ATMochepHOe

Jasienue, Po Temneparypa
Bo3ayxa,To, K [TnorHocTh BO3MyXa, PO, KI/M 3
miLpr.cT. Mlla

0 760 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

TepMmoanHamMuyeckre HUKIBI nopiHeBbx JIBC.

IIpeobpazoBanue TEIIOBOM PHEPTUH TOIUIMBA B MEXAHUYECKYIO pabOTy NMPOMCXOAUT BHYTPH LIIHHIPOB JABUraTeNs, A€
HPOXOJUT CIIOKHBIN (PU3MKO-XUMHUUECKUH TEPMOJANHAMUYECKUIT POLIECC OKUCIIEHHS TOIUINBA KHCIOPOJIOM BO3/yXa C PE3KHM
TIOBBIIIICHUEM JIABJICHUS TOPIOYEH CMECH C BBIICIICHHEM OOJBIIOTO KOJWYECTBA TeIUIa, (TOPEHHE TOIUTMBO-BO3IYIIIHONH CMECH).
C ompeneneHHBIMHU JOMYICHUSIMH , 3TOT TEPMOIUHAMHYECKHUIT IPOLIECC MOKHO OIHCATh U PACCUUTATH C IIOMOIIBIO H3BECTHBIX
TepMoAMHaMHUYecKuX (Teoperudeckux) nukios (Kapue Orro, duzens, Tpunkiepa).OTOT pacyeT BIEpBbIe B MUPE MPEATOKHIIT
npodeccop MBT'Y B.U. I'puneserkuii B 1906 r.

IIpu 3TOM nenaroT ciaenyrouue JOMyLHICHUS

B mmmHzApe nBUTaTeNns HaXOAWTCS IOCTOSHHOE (HeCMEHsAeMoe) KOJMYecTBO pabodero Tena (AeHCTBUTENBEHO padodee
TEJIO B MIUIMH/PAX ABUTATENS IOCTOSIHHO OOHOBIISIETCS).

Temsiora B IMIMHAP JBUTATEINsS MOABOJUTCS MH3BHE (PeajbHO TeruioTa o0pas3yeTcsi BHYTPU LMIMHIpA JABUraTels IpH
CTOpaHMH B HEM TOIUINBA(CMECH) , BEJIMYMHA KOTOPOH MOKET U3MEHSTHCS , B 3aBHCUMOCTH OT ITOJTHOTBI OKHCJICHHUS TOILINBA B
CMECH.

TemmoeMKOCTh pabodero Tena (HECMEHSIEMOI0) B LIIUIMHAPE MMOCTOSHHA U HE 3aBUCHT OT U3MEHEHHUS TEMIIePaTyphl
(eHCTBUTEIIBHO TEINIOEMKOCTD pabovero Tena N3MEHsEeTCs M 3aBUCUT OT COCTaBa CMECH, €€ TEMIIEPaTyphl M BHELITHUX YCIOBHU
9KCIUTyaTaInN ).

4. Ilporieccs cxKaTUs U pacIIMPEHHst pabodero Teja B MIIMHIPAX ABUTATENS IPOUCXOAUT Oe3 TermrooOMeHa (aaquabaTHIeckn) ,
(peasibHO MPOIIECCHI UAYT CO 3HAYUTEIBHBIM TEMI00OMEHOM (IIOJUTPOITHO) , - TeMreparypa BHyTpu umwiuaapa (70-100) 0 no (2200




—2400) o C u 3arem camxaercs 10 (500-600)o C.

Y4auteiBasi yka3zaHHbBIC BBINIE HCXOAHBIC JOMYIIESHHS, COTJIACHO BTOPOTO 3aKOHA TEPMOJTUHAMUKH MOXKHO OTIPEICITHTh TEPMHUICCKHIMA
KII[] ogHoro kmunorpamma pabodero Tena (CMecr) OH OyAeT ONMpeAesaThCs OTHOLICHHEM paboThl IUKIIA I K TIOABEICHHOMY 32 ITHKIT
Temy, - ql:

nt=1-(1g20)/ql =(ql- [q2[1)/ql =1w/ql 4.1)

rae - [1q2L) abcomroTHOE 3HaUeHHE KOIMMYECTBa TEIIOTH, OTIAHHOI 3a UK X0JIOCTOMY UCTOUHUKY, JIx/KT; ql — KoaudecTBO
HO/IBEJICHHOM 3a UK TerwtoThl, Jpx/kr; Lix - paboTa 3a UK 0ZJHOTO KWIOrpaMMa padodero Telia NepeMelieH s OPIIHS B
mmHApe. W uis mro6oro 3aMKHyTOro IukiIa G KHIorpaMM pabodero Tejla COBEpIIAT padoTy:

Lu= 4.2)

I'padruecku pabora MUKIIA paBHA TUIOIIA/IN, 3AKITIOUYSHHON BHYTPHU TUArpaMMBbI ITUKIIA (B KoopauHatax P — V).

B nponecce pabodero nukna B unuaapax JABC Bemuduna P u V noctosHHO M3Mensercs. ['padrueckoe nzobpakenue pabodero
nporecca (MKIa) B KoopauHatax P-V HaszpIBaeTCs MHIUKATOPHOU quarpammon (cm.puc 4.1).

Puc. 4.1 — PaGouuii 1IMKJI TEMJIOBOIO JBUIaTEIs

Hrak, pabora IMKJIA OMpPEACIACTCS IUIOMAABI0 BHYTPH KOHTYpa HUKIA. {1 yIPOLICHHUS] HH)KCHEPHBIX PACUCTOB 3aMCHUM
IO/ , OTPAHUYCHHYIO KPUBBIMHE (Pabouero MUKIIa) SKBUBAICHTHOM ILIOIIA/BIO MPSIMOYTOJIbHUKA, C BHICOTO# Pi 1 ocHOBaHHEM
S(Vh) (cm.puc.4.1). ComocTraBiieHre pa3TUIHBIX pab0YUX IMKIIOB MTPOBOJUTCS 110 BEJTMUNHE PabOTHI(TUIOMAAN) B €IMHUIC 00heMa
IJIHHIPA , T.C

Vmax — Vmin = Vh 4.3)

T.e. paboTa nukia, L yclIoBHO MpupaBHUBAETCS TUIOLIAN PABHOBEIUKOTO €if
IPSAMOYT'OJbHHKA C BBICOTOM P11, KOTOpas Ha3bIBAETCs CPEJHUM YCIIOBHBIM JABJICHHE LIMKIIA, - [IOCTOSIHHBIM Ha BCEM XOJly IIOPLIHS:

P = (Li )/(Vmax — Vmin) 4.4)
T.¢ P11 - yCIIOBHO IOCTOSIHHO Ha BCEM XOAY TOPIIIHS.

[IpuMeHUTENBHO K MOPIIHEBLIM ABUTATEIIM OOBIYHO paccMaTpuBaroT 0000mmeHHsIH Teoperuueckuit nuki (I'. B. Tpunknepa). - co
CMEIIaHHBIM MOBOJIOM TEIUIOTHI (M. puc 4.2 )

O0606ménnsii nukn I'.B Tpuakiepa o0senuHsET B ceOe IBa MUKIIA : ITHKJI ¢ TIOABOJIOM TEIUIOTH ITpH mocTosHHOM 006éMe (C.Kapro
—H.OTT0) ¥ UMK ¢ MOJBOJOM TEIUIOTHI MPH MOocTOsTHHOM Aapiennu (P. Tuzens).

Puc. 4.2 — O600IEeHHBIH TEPMOTUHAMUYCCKHIN IIUKJT TIOPITHEBOTO JBUTATEIIS.

B sTOM TeopeTHuecKkoM LUKIIE MPOIECCH CXKATHA U PACIIUPEHUS IPOUCXOAAT Oe3 TemnooomeHa (PVk = const) , T.e annabatHo,
OTBOJL M TIOJIBOJL TEIIJIa IIPOUCXOAAT Takxke : mpu V — const u P — const.

Torma, 3Has TemIiepaTypy pabodero Teja B OIPEIeICHHBIX TOYKAX I[HKJIa, MOKHO 3aIIMCaTh BEIPAKCHUE [UIS OIPEISIICHAS
MOABEIECHHOM 3a UK TEILIOTHI :

ql =Cv (TZ'—Tc) + Cp (Tz-TZ") 4.5)

rae Cv u Cp — COOTBETCBEHHO, yAENbHBIE MACCOBBIE TEIUIOEMKOCTH pabouero Tena npu V-const u P-const.
AHaNoOrn4HoO, MOKHO ONPEIETUTh KOTMIECTBO OTBEIEHHOM 3a LIUKII TEMIOTH! ( a0COMIOTHO) !
[1q201=Cv ( T —Tf) + Cp (Tf - Ta) (4.6)
rne Tz', Tz, Tc ... TB, Ta... - TemmepaTypsl pabodero Tena B XapakTepHBIX TOUKaX KA.
Torna, moACcTaBUB 9TH 3HaUECHUS B BbIpakeHue (4.1) momyunm BeipaxkeHue TepmoanHamuyeckoro KIT/1:
nt=1-(0q20)/ql =1—(Te-TH)+k(Tf-Ta)/((Tz"'- Tc)+k(Tz-Tz') 4.7)

rae k = Cp/Cv - mokazaTenb agnadaTsl
CornacHo puc 4.2 BBeaéM crieayromue 0003HaueHus(apaMeTpbl ABUTaTeNs)

€= Va/Vc¢ - cTeleHb CIKaThs:
A =Pz/Vc¢ - creneHb NOBBIIEHNS TaBICHNS;
p = Vz/Vc - cTenens npeIBapuTeIbHOTO PACIIUPEHUS:
0 = VB/Vz - cTeneHs MOCIEAyIOIero pacnpeHus;
p'=VB/Va - creneHb MpeaBapUTEIBHOTO CKATHSL.

Teneps MOXXHO B BEIpaykeHIH (4.7) BCe TeMIepaTyphl B XapaKTEPHBIX TOYKAX AUArPaMMBI BEIPa3UTh depe3 Temueparypy Ta -
Hauasa CkKaTHs M HOIy4IHTh CIEAYIoIIee BEIpaXKeHUe 1t 0000IEHHOT0 IUKIIA U CpelHee YCIOBHOE AaBieHue, P




nt=1-1/Ce"k-1)) * (p" V*(p/p™ ) k-1]+ k (p™-1))/(A-1+KA(p-1)) (4.8)

13 T0r0 0600MEHHOTO TUKITA MOTYT ONUCHIBATHCS TPU YACTHBIX CITydast s
JBC
1 - mukn ¢ V - const. ( nukna Orro - nukna Juzens)
2 - muka ¢ P-const. (mkn Jqusens-Tpunkiepa)
3 - cmenranHsIif uka (Tpuxknepa)
Torna cornacHo (4.8,). cpe/iHee yCI0BHOE aBIeHHue 0000IIEHHOTO KA
Po=Cv (T a U* g UNk-1) €)/(Va (p™ e-1))*nt[A-1+kA(p-1)] 4.9)
Tak xak
Cv—-R/(k-1) u Pa=RT/Va

rae R- YHUBEpCAJIbHAA ra30Basd MMOCTOSTHHAA, TO OKOHYATECIIBHO ITOJTYyIHM:

Pu = Pa/(k-1)*e"k/(e-1)*nt[A-1+kA(p-1)] (4.10)
Torna cormacHo (4.8) ms:
V = const: nt=1-(l/ek-1) (4.11)
P =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)
Py = Pa/(k-1)* (ek / e-1) * nt*k*(p-1) (4.14)

3. CMenIaHHbIA UKL
nt=1- (1/e"(k-1) )* (Ap"k-1)/(A-1+kA(p-1)) (4.15)
Pir = Pa/(k-1) * (ek/e-1) * nt [A-1+kMp-1)] (4.16)

AHanm3upys noxydeHHbIe BeipaxeHns: 4.11 ... 4.16 MmoxHO ompenenuTs BiusHKUE pakTopoB k 1 € Ha BenmmauHy Nt 1 PIx .

K= 1,41 - nns Bozayxa (2-X aTOMHBIH Ta3).

K = 1,3 - cpeanuii mokasareis aanadaThl IPOAYKTOB CrOPAHHS TOIUIUBO - BO3AYLIHOH CMECH.

TeopeTHyecKy U KCIIEPUMEHTAIBHO YCTAaHOBJICHO, UTO YBEIUUEHHE MoKa3aTens aanadaTel K — yBenumuuBaeT Tepmudeckmii KIT/I.
a yBeJIM4YEHME 3HaueHUH P uaeT nponopLuoHaNbHO yBEIUYCHUIO 3HAUE€HUH JaBeHus BIIycka Pa.

Amnanoru4Ho Bea€r ceos 1 € OHAKO, € OrPaHNYUBACTCS YCIOBUSIMHU O€3 AETOHALIMOHHOIO CropaHus OCH30-BO3/IYIIHBIX CMECEH, a
TaKke HeOOXOMMOCTBIO CHIKEHHS BEIOPOCA TOKCHYHBIX OKHCIIOB a30Ta, IIPH BBICOKHX € , T.€. 3HAUCHUE € OTPaHIMIMBAIOTCS
BenmmumHOM 10,5 ... 11, a He 12, kak 3T0 OBIIO paHee.

3Ha4YeHus C U3MEHSIOTCS TaK:

OCH3WHOBBIC ABHUTATENH: € =6.5 ... 11,
nusenu: € = 12...26.

JM3ETH ¢ HajayBoM: € = 12...16.

MHororommsHele ABUrarenu: € = §8...21.

Tomuso.

TenmoBast sHEPrHst, HEOOXOMMAs [UIS IPEBPAIICHNS B MEXaHUIECKYIO paboTy MOTydaeTcs B MIIHHAPAX ABUTATENs OKUCICHAEM
YIII€BOAOPOAHBIX TOIUIMB KHCIOPOIOM BO3/IyXa C BBIICJICHUEM OOJIBILIOrO KOJINYECTBA TEIlIa, T.€. TOPEHUEM TOILUIMBO - BO3YIIHBIX
cMmeceit, kotopoe npoucxoaut 3a BpeMs ot 0.01 g0 0.001 cexynasl. CropaHue cMecu TeM Jydille, 4eM ToMoreHHee (0IHOpO/IHEee)
TOTLTUBO-BO3/IYIITHASI CMECh, T.€ UeM OJIFDKe OHa MPUONIMKaeTCs K 0THO(a3HOMY COCTOSIHUIO (Ta3000pa3HOMY).
K MOTOpHOMY TOINHBY MPEABABISIOTCA CICAYIOLINE OCHOBHBIC TPEOOBAHUS:

OO6ecnieynTh OBICTPBIN ITYCK JBUTATEIS B JIFOOBIX SKCIUTyaTAlIMOHHBIX YCIOBHSX

Cropats 0e3 Harapa u Kokca.

He BbI3pIBaTH KOPPO3UM ACTalel LUIMHAPO - MOPIIHEBON IPYIIIbI JIBUTATEILL

Xopouio nepeMerInBaThCsi ¢ BO3YXOM.

[TosnHOCTBIO CrOpaTh, HE YBENHUYMBas TOKCHYHOCTH M JIBIMHOCTH OTPaOOTaBIINX I'a30B.
OTHM TpeOOBaHMAM B OCHOBHOM Y/IOBJIETBOPSIOT JKUIKHE U Ta3000pa3HbIe
YIIIeBOMOPOAHBIE TOIUIHBA. JKHIKIEe MOTOPHBIE TOILUTHBA IOJIyJal0T HEePeTOHKON U3 IPUPOJHOM HepTH MIn CHHTETHYECKUE TOILTHBA
-ITyTEM NEPErOHKH: KaMEHHOTO YIJIS, TOPIOYMX CIIAHIIEB U T.JI.
HedTs B OCHOBHOM COCTOHT M3 Pa3IMYHBIX YIIIeBOI0poaoB: ankaHsl (CnH2n+2), anmkenst (CnH2n) (MX HEMHOTO), IUKIIOATKAHBI
(CnH2n),- (c xpyruMu CBSA3SMH YIIIepoa) ¥ apoMaTHaeckue y rieBogopoas! (CnH2n-6) (¢ konbIieBoi MOIEKyIoii).
UYem Oosiee KOMITAKTHA MOJIEIIb CTPYKTYPHOM CXEMbI MOJICKYJIBI yriIeBOA0poa (€€ CTPYKTypa), TeM BbILIE JIETOHALMOHHAs




CTOMKOCTB MoTydaeMoro OeH3uHa. DTo ompeaenseMcs OKTaHOBBIM unciioM (OY), 6eH3nHa, KOTOpOe XapaKTepH3yeT ero B
JICTOHAITMOHHYIO CTOMKOCTb.
OxTtanoBoe umncio (OY) ompexnenseTcs copepkaHueM (B CIIEIHAIFHON KOHTPOIBHOM cMecH) m3ookTana (OY = 100) HopMaIbHOM
renrade (04 = 0).
BeH3uHbI- 3T0 cMech pa3NUUHBIX YIIIEBOJOPOAOB BEIKMTIAOMMX 3 HedTH npu Temneparypax (50...400)oC: npsamMoii neperoHkon
WM KPEKHHT - TIPOLIECCOM, I METO/IOM 'HIPOT€HN3aNUH, T.€. BBICOKOTEMIIEPAaTypPHBIM KPEKHHIOM, - T.€ IEPETOHKA ITPU JABICHUH
10 200 atu u remnepatype 400 L.
OxTaHOBOE YKCIIO OCH3HMHA ONpeaessIeTCs Ha OJHOIMINHAPOBOM YCTAHOBKE C M3MEHSIOIMMUCS 3HAUCHUSAMH € OJHUM U3
CIIEITYIOIINX METOJIOB!

MoTopHEIi MeTox - TOCT 511 — 82 - Ha ycraHoBke UT9M mpu ne = 900 o6/mMuH

nccnenoBarenbekuil Mmeton — TOCT 8226-82 — na ycranoBke UT9-6 mpu ne= 600 06/MuH.

Paznuiy mexxny OUM u OUU HaszbiBaroT 4yBCTBUTENBHOCTHIO OeH3nHA K OY. CymiecTByeT npuMepHasi SMIUpUYEcKast
3aBuCcUMOCTh Mex 1ty OU (Oe3neToHannoHHas paboTa ABUTATENs ), MEXTy CTETICHBIO CXKATHS , € U
JMaMeTpoM ero uwinHapa, Jl:

04Y=125,4 - 413/e + 0,183 /1. (5.1)
ben3unbl N03TOMY MapkupyroTcs 1o okranoBoMy uncity no 'OCT 2084-82 nnu no BHOBb BBeieHHOMY Poccuiickomy I'OCTy
P51105-97:
A-72, A-76 , Au - 91, Au - 93 , Hopmans-80, Perynsip-91, [Ipemuym-95, Cynep-98.
MuHIMaNbHYIO TEMIIEPATYpy BO3JyXa MPH ITyCKe ABUTATENs MOMKHO ONPEIEIUTh M0 IMIUPHUUECKOH 3aBHCUMOCTH:

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

rze t10 - Temneparypa Beikunanus 10% OGeH3nHa o 00bEMyY: tHK - TeMIlepaTypa Hadaya KHICHUs OCH3MHA.
Yewm Bbimie OY GeH3MHA, TEM BBIIIE MOXKHO ITOJJHUMATh CTEIICHb CXKATUS IBUTATEIIS, € - 0€3 MOSBICHUS AETOHAIIMOHHOTO TOPEHUS ,
KOT/Ia CTOpaHHe CMECH HIIET B3pbIBOOOPA3HO, T.€ , KOT/Ia CKOPOCTh pacTpocTpaHeHns (PPOoHTa W IIIaMEHH yBeITHMIHBAeTCs B 35 pas,
YTO IPUBOJUT K 3HAUUTEILHOMY IaJCHUIO MOIIHOCTH Aurarens 10 50...55% u u3Hocy geraneil HUINHIPO-IIOPIIHEBON IPYIIIIbI
JBUTaTels U JAake IPOrOpaHuUIo MOPIIHEH.

Jlu3enbHbIE TOIIMBA XapaKTEPU3YIOTCS HeTaHoBbIM uncaoM(L[H), Te. aHATOTHYHO - cojep:KaHHeM B KOHTPOIBHON CMECH IeTaHa
(IT4=100) B a -metuin-nadpTanuue (IU =0), OHO moKa3spIBaeT CIOCOOHOCTH TOILIMBA K 3aIePKKe BOCIUIAMEHEHHUS OT HaJaja MmoJaqn
(BrpbIcka) B mmHHAp TorutkBa, [{Y xapakTtepusyeT "k€ctkocTh" paboTs nBurartesns. [ oredecTBeHHBIX TorumB [[U = 45.

Js nmosemmenust OY GeH3uHa (ero ceifuac MOy4aloT METOJ0M KaTaJHTHUECKOTo peopMuHra - BEIXox 1o (65 -,70)%; k
CpaBHEHHIO, NIPH NPSAMOIl meperoHke - BoIxof 6eH3una Tonbko (10 - 15)% - B Bune apoMaTHUECKUX YrIeBOJOPOAOB) AEIat0T
HPHCAJIKH CIIELNAIbHBIX aHTHAETOHATOPOB; OOBIYHO IS 3TOrO UCTIONB3YIOT TeTpodTricBuHel (TOC) - oueHb CHIbHBIN 1!
[TosToMy 3THIIMpPOBaHHEIE OCH3MHBI OKPAIIEHHI B IPKHE [IBETA: CHHUN, OpaHXEBBIH, 3e1eHbIi. 1 BooOIIe uX Tydie He MPUMEHSTh.
K npumepy, B SInoHNM 3TUIHPOBAHHBIX OCH3MHOB BhIITycKaeTcs okoio 1%. a B CILA - okorno 3%. Ceituac BexyTcs paboThI IO
BHEAPEHHIO JuIsl noBbleHNss OY O€H3MHOB HETOKCHYHBIX aHTHJICTOHATOPOB Ha MapraHLeBOH OCHOBE (OHM OYEHB JIOPOTHUE) MIIN
BOJIBL.

CpasaurenbHas orieHka OU OeH3MHOB NOTYIEeHHBIX Pa3INYHBIMHA METOIAMH JPYTUX IOKa3aTeseil mpuBeaeHa B Tadmmie 1

Tabimma Ne 1

Ilokazarenu A-T72 A-76 AN-93 AN-98

oY m - 76 85 89

OY u - - 93 98

KonmyectBo cBuHIA B 3THiMpoBaHHOM OersuHe, oT 0,3 mo 0,5 T/kr OeHs.

0,24

0,5

0,8

Temmepatypa Havana kuneHus THK, [] He HIKe

35
35
35
10% meperonka : mipu t[] : JETH. HE BbIIIE
70
70
70

3UMH.HC BBIIIC

55
55
55
50% neperoHka: JeTH.HE BbIIe [ ]

115




115

115

3UMH.HE BhIIE, [1 - 100 100 100
90% meperoHka : JeTH.He Bbiie, [

180
180
180
3UMH.HE BbIIIE, [ - 160 160 160

ITo TOCT 2084 — 82 GeH3UHBI MAPKUPYIOTCS TaK :
A-72, A-76, Au-93, Au — 98, «OkcTpay.
JustorumBo Mapkupyercs o TOCT 4749-82: apkruueckoe (JIA) — uconssyercs amxe -300C , 3umuune (13) — nConb3yroTes
Boie -30 oC , netnue ([JI) — ucnons3yrores ceoiie 0 oC, cnennanshoe (J1C).
Kpome toro, B HacTosiee BpeMsi OeH3MHbI BhITycKatoTcs ¢ coOmonenreM cranaapToB EC : «EBpo-3», «EBpo-4», «EBpo-5», «EBpo
-6».
B HacTosmiee Bpemsi, B Ka4eCTBE MOTOPHOTO TOTUTMBA JUIsi aBTOMOOMIIBHBIX ABUTATENel HAYMHAIOT IIUPOKO MPUMEHSTh Pa3INIHbIe
ra3pl: IPUPOAHBIE (CKAThIE U CKMIKEHHBIE ), IPOMBILIUIEHHBIE, KOKCOBBIE. TEXHOIOTHYecKHe Ouorassl U apyrue. . CxxaTble
npuposusie rassl (CIIIY) mpumepHo Ha 95% cocrosT u3 merana (CH4). a cxmwxennsie (CHI) - B ocHOBHOM 13 ponaH - OyraHa.
Hapsiny ¢ monosxutensHBIM: OONbIITE 3amackl, Maias CTONMOCTB, Ooiee BeIicokre OY 1 MeHBIIas SKOJIOTHIecKast OTAaCHOCTh
ra30BO€ TOIJIMBO UMEET U CYIIECTBEHHBIE HEAOCTATKH:

ITpumepro B 800 ... 1000 pa3 MeHbIIas TEMIOTa CTOPAHUS SIUHUIBI 00bEMA
(ipu aTMOC(hEPHBIX YCIOBHUSX ), YeM Y )KHUIKUX YTICBOJIOPOIHBIX
TOIUIMB; y CKIDKEHHBIX Ta30B, aHAJIOTUYHO, TEIJI0Ta cropanus Messiue 1,3 ... 1,5 paza
2. MeHb111as 3HEPTOEMKOCTb.
3. Kak cieacrBue 1. 1 ¥ 11 2 COOTBETCTBYIOLIEE MOILMHOCTH JIBUTATENS
4. ITnoxoe mepeMeInBaHUE Ta3a C BO3AYXOM. - OTCIO/Ia HEIIOIHOE CTOpaHHe ra3a B
CMECH U yBeNW4eHHEe TOKCHIecKuX BIOpocoB (ocobeHHO CO - u CH, 1 0c06eHHO B yCIOBUSIX MOHIKEHHBIX TEMIIEPaTyp
OKPYXAIOILETO BO3IyXa).
5. TloBBIIeHHAS MTOKapOONIACTHOCTH M CIIOKHEE TEXHUKA 030I1acCHOCTH
6. [Titoxoii 3amycK IBUTATEINS - 0COOEHHO B XOJIOAHOE BpeMs TO/1a, a 3HAUHT
HeoOxonumocTh yctaHoBkU Ha ATC 6onee momnbsix AKB.
7. Bonb1iioit Bec 1 rabapuThl ra30BOH anmapaTypsl.
JIM3TOIINBO - 3TO TSDKENI0E MOTOPHOE TOIUTMBO, COCTOMT M3 Ooee TsokenbIX ¢pakimid HedTr: 30 % - OeH3WH, IerpOrH, KEPOCHH H
70 % - conapoBoe Macno. OHO xapakTepusyercsl 1eTaHoBbIM YrciaoM (L[H) — oHO moKa3bIBaeT ClIOCOOHOCTD TOTUIMBA K 3a/IEPIKKE
BOCIUIAMEHEHHS, T.€ XapaKTEePU3YET «KECTKOCThY PabOThl ABUrATEIS.

CropaHue TormBa

MOTOpHLIe TOIIVIMBA — 3TO YITICBOAOPOAHBIC TOIJIMBA, T.C. COCTOAT U3 MOJICKYJ YIrjI€poaa U BOAOpOoAa.
SHGMCHTapHHﬁ COCTaB TOIUIMBA, T.€ MaCCOBOC COJACPIKAHUE B TOINIMBE COCTABIIAIOIINX KOMIIOHCHTOB!:
C+H+O=1xr (6.1)

Jwuzromnnugo : 0,870C+0,126H+0,0040T1 = 1 kr (6.2)

T"a30BOE TOIUIHBO : [JCnHmMOr+N[] 2 = 1m3 (6.3)

Cropanue TomiuBa (OKHCIeHHE ero B paboueil cMecH ) peACTaBIseT cOOOM CIIOKHBINA (PU3UKO-XUMHUECKUH MPOIIecC OKUCICHUS
TOIUTMBA KHUCIIOPOJIOM BO3/1yXa, - C BBIICJICHUEM OOJIBIIOrO KOJIMYECTBA TEIUIa. DTO CIOXKHAS LIETTHAsl SK30TePMUYIECKas peaKIusl.
IIpn mosmHOM cropaHny (OKHUCIICHUH) TOTUIMBA YTIIEPO M BOAOPO]] TOIUIMBA OITHOCTHIO OKHUCIIACTCS KHUCIOPOIOM BO3IyXa.

C+02=C0O2 u 2H2 + 02 =2H20 (6.4)
B MaccoBbIX eJMHHIAX :
Jos Cxr [1C[ : Ckr [JC[+8/3Ckr [JO[] = H/3Cxr [1CO2 [ (6.5)
Jis Hir [JH20 - Hxr [JH2[) + 8 Hxr [JO2[) =9 Hxr[TH20[ (6.6)

[Ipu pacuére B KUIOMOJB:

Ckr [1C[ + C/12 kmonb 10201 = C/12 kmons [1CO2[] 6.7)
Hxr [JH2[) + H/4 xmoms [1020] = H/2 xmoas [JH20(] (6.8)

W3 ypaBrenutii (6.6) u (6.8) BuIHO, 9TO 00BEM UHCIIa MOJIEH IIPOAYKTOB PEakIuil cropanus yriaepoxa ¢ kuciopoaoM (CO2) pasexn
o0Bpemy 02, a peakuusi OKMCIeHUs Bogopoaa c¢ kucnoponom (H20) IIpuBoauT K ABYKpaTHOMY YBEIWYEHHUIO BOJSHOTO Mapa Mo
CPaBHEHHIO C KUCIOPOAOM. DTO XapakTepusyercs Ko3(huuueHToM MoeKyisipHoro n3Menenus (10).

Takxum 00pa3oM, MUHHMAaIbHOE KOIMYECTBO KUCIOPOa, HEOOX0JUMOE sl IOJIHOTO OKHCIICHHUS TOILTHBA - 9TO KOJIHIECTBO
Ha3bIBAETCSA TEOPETUUECKH HEOOXOAUMBIM KOJIHYECTBOM KHCJIOPOAA AN HOIHOTO CropaHus | KT TOIUIHBA :

00=8/3C+8H-Or (6.9)

HJIK B KMOJIb:




00=C/12 + H/4 - O1/32 (6.10)

Y4uThIBas, YTO B peasbHOM ABUTATENE OIS OKHCICHHS TOILIHBA KHCIOPO MIOCTYIIAeT B COCTaBe aTMOC(HEPHOTo BO3ayXa B
mpolecce BITyCKa, a B BO3AyXe HO Macce KHCIOpoga COAEPKUTCS MPUOIU3UTENBHO 23%, a o 00b&My,- COOTBETCTBEHHO, 21%,
HOJIy9UM TEOPETUYECKH HE0OXO0IMMOE KOJIMIECTBO BO3/LyXa JJIsl CrOpaHus | KT TOIINBa

L0=1/0.23*(8/3C+8H-Or) = 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
CnenoBartenbHO: LO= pB-L0O=28971L0

AHaNIOTWYHO AT CTOPAHUS rasa:
1 moas CnHmOTr +(n+m/4-r/2)mose O2 = nmmonsCO2 + m/2 mons H20  (6.13)
WIIH: TEOPETHYECKH HE0OXO0IMMOe KOJIMYECTBO BO3/1yXa JUIst cropanus 1 mMosst i 1 M3 Torutisa:
LO =1/0,21 Y l(n[1+m/2-r/2) CnCmOr KMOJb, (6.14)
rae CnHmOTr - 06bEMHBIE 107IM OTAENBHBIX KOMIOHEHTOB B Ta3000pa3HOM TOIIIIMBE

Koa¢pdumment n30sITka Bozmyxa (o).

B 3aBucumoctn ot pexuma padoTs! [IBC. MOI0KEHNS YIIPaBISIOMNX OPTaHOB CHCTEMBI INTAHUS U YCIOBHH CTOpaHUs

(aBTOMO6HHBHLIe JBUTaTCIIn pa60Ta10T B OCHOBHOM Ha HE€ YCTaHOBUBIINXCSHA pemHMax) U HWIMHAPBI MOXKET NOCTYNATh PAa3IMIHOC

KOJIMYECTBO BO3yXa, T.€. CMECh OYJET pa3IM4HOM 10 COCTaBY. DTO Xapakrepusyercs koddduimeHTom n30bITKa Bo3ayxa (a),
KOTOPBIH MOKa3bIBACT OTHOIICHUE IEHCTBUTENLHO MOCTYIMBIIECTO B IIFJIMHIPHI BO3IyXa K TECOPETUICCKH HEOOXOAHMMOMY
KOJIMYECTBY IS TIOJTHOTO CTOPAHUS TIOCTYIUBIIIETO TOTUTUBA, T.€.:

a=L/Lowm B xmonbp a=L/Lo (7.1)

Taxum o6pa3omM, roprogas cmech B JIBC MoxeT ObITh:

npu a = | - CTEeXHOMETPUIECKOT0 COCTaBa.

npu a < 1 - oboramienHast, Ooraras, nepeodoramieHHas cMech (B 3aBUCUMOCTH OT BEIMYUHBEI ().

npHu a > 1 - COOTBETCTBEHHO - 00eTHEHHA. OeTHas WITH IepeoOeTHEHHAs CMeCh

B 6en3unoBEIX [IBC MOXET H3MEHATHCS (U3 YCIOBHUS FOPEHHs OCH30BO3AYIIHBIX CMECH B OOBIYHBIX YCIOBHUSX ) B Ipeaenax
(0.65...1.25).

B nuzensix, cooTBeTCTBEHHO, B mipenenax 1,3...4,5.

8 [MonHoe cropanue Tommsa (o> 1).

FOpIO'-Iaﬂ CMECh COCTOUT U3 IMApPOB TOINIMBA CMCIIAHHBIX C BO3YXOM.

OOmiee KOJMUECTBO TOPIOUCH CMECH B KMOJIb (IIaphl TOIUTMBA + BO3AYyX) AL OCH3MHOBBIX JBHTATENICH Oyzer :
MIl=aLo+1/uT 8.1)
rae uT - MonekyisapHas Macca TOILIHBA.
Jiis 6eH3nHOB puT=110... 120.
Jnst au3roruinBa puT =180...200
Jns Bozmyxa uB =28.97
s mu3erniel KOJMYIecTBO MOCTYIIAIOIIETO BO3IyXa:
Ml =a*Lo (8.2)
Jls ra3a, COOTBETCTBEHHO:
Ml =1+atLo (8.3)
Jist mro0Goro ToruIMBa Macca cMecH (B KT ):
Gl=1+a*Lo (8.4)

ITpu noxHOM cropanuu (OKMCICHUU) TOIUIMBA
OO01ee KOJIMIEeCTBO MPOIYKTOB CropaHusl (B KMOJIb) , OTHECEHHOE K 1 KT )KHIKOTO TOIUIMBA, TIPU TIOJTHOM €r0 CTOPaHuH , OYIIET,
KMOJIb:

M2=MCO2+MH20+MO2+MN2 (8.5)

KoanuectBo OTACJIbHBIX KOMIIOHCHTOB IPOAYKTOB CTOPAHUS ONIPEACIIAIOT 11O (bopMynaM .

MCO2 MCO2 = C/12 (8.6)
MH20 MH20 =H/2 (8.7)

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

rae 0,21*a*Lo — Macca mocTynuBIIero kucioposa B kmonb: 0,21%* Lo - Macca KHCIIOpOAa y4acTBOBABIIAS B TOPEHUHU B KMOJb.
IToxcTaBuB Bce 3TH 3HaUeHUs B BeipakeHue (8.5). a BMecto 0,21* Lo u3 Beipaxenus (6.11), 3Hauenue L0, monydum (B KMOJIb):
M2 = a*Lo + 1/4(H+ O1/8) (8.10)
WITH
M2 = C/12 + H/2 + 0,79*Lo + 0.21(a- I)Lo 8.11)




rae 0,79(a-1)Lo 1 0.21 (a-1)Lo - COOTBETCTBEHHO MacChl H30BITOYHOIO a30Ta U KUCIOPO/Ia B MPOIYKTAX CrOPAHHSL.
AHAJIOTUYHO MOXKHO PACCUUTATh KOJMIECTBO MPOIYKTOB CropaHsi. M2 Jjisi ra30BOTO TOTLIHBA.

BBEJEHME

JlanHOE MeTouuecKOoe MOCOOUS M yKa3aHUS K BBITOTHEHUIO KOHTPOIBHON U KypCcOBOH pabOT BBOASATCA B CBSI3U C HOBBIMU
Y4eOHBIMU IUTAHAMU JUIS CTYACHTOB OYHOTO U JUCTAHIIOHHOTO OOYYCHUs - HapaBieHus: TeXHOIOTUs TPaHCIIOPTHBIX IPOLECCOB.
B mporecce n3y4eHus AUCIUIUTHHEI CTYACHT JOIDKCH BBITTOTHHUTE:

KOHTPOJIBHYIO PabOTy IO TEIUIOBOMY PACUETy MOPIITHEBOTO aBTOMOOHMIBHOTO JBUTATENs BHYTPEHHETO CTOPAHMUS;

nabopaTopHble pabOThl IO MCIBITAHUSAM aBTOMOOMJIBHBIX ABHUTraTeleld Ha MUCHBITATEIIbHOM CTEHAE — MO HUM JeaeTcs
3alUTa;

PI'3, ¢ eé 3amuToii;

CaTh AK3aMeH (3aueT C OLCHKOI) M0 OCHOBaM TEPMOJUHAMHKH, TEOPUU PabOYMX MPOIECCOB M MPOIECCOB
cMeceo0pa3oBaHus B OCH3MHOBBIX U TU3CIBHBIX IBUIATEISNX, TSINIOBOMY M IMHAMHYECKOMY pacueTaM aBTOMOOUIIBHBIX
JIBATATEJIEH.

Craua OTYETHBIX MAaTEPHAJIOB IIPOMU3BOIUTCS B CTPOTO YKa3aHHOH BEIIIE IOCIEIOBATEIBHOCTH. B Biie HCKITIOYEHUS CTYJCHT MOXKET
3aumtuTh KP BHE ceccuu, pH yCIOBUH BBINOJHEHUS TL.11. 1 1 2.
ITpu camocTosATENBEHOM paboTe CTyACHTaM PEKOMEHAYETCS HCIOIB30BaTh CICAYIONIYIO OCHOBHYIO M JOIIOJHUTEIBHYIO JIUTEPATYPY:

Apxanrensckuii B.M., Buxept M.M. u ap. AsromoOunsHble neurarenu / Pen. M.C.XoBax. — M.: MammHOCTpOSHHE
1977 - 592 c.

I'yrun A.M. BeicTpoxoaHble nopiiHeBbie aBurarenu. — JI.: MammHoctpoenue, 1967. — 259 c.

Komana A.U., Jemunos B.I1. Pacyer aBTOMOOHMIBHBIX M TPAaKTOPHBIX ABUraTeneil. — M.: Breicoras mkoma, 1980. — 385 c.

3BoHOB B.A. TOKCHYHOCTB ABUTATENEN BHYTPEHHETO cropanusa. — M.: Mamunoctpoenue, 1981. — 160 c.

I'mazynoB B.U. Koncnekr nekuunit no aucuuiuinie «CUIIOBBIE arperaThb»

[Tonwik I".K. Teopust, KOHCTPYKIIMSI U pacyeT aBTOTPAKTOPHBIX ABUrarenei. — M.: MammHoctpoenue, 1981. — 520 c.
Kpome ykazaHHOH ITUTEpaTypHl, CTYJCHTaM PEKOMEHYETCSI CHCTEMAaTHIECKH 3HAKOMUTBCS € )KypHAJIAMHA « ABTOMOOIITBHBIHA
TPaHCHOPT», «ABTOMOOMIBHBIN TpaHCTIOpT KazaxcTana» u « ABTOMOOHIIbHAS TPOMBIIIIIEHHOCTB).

KYPCOBAS PABOTA (KP)

B Hacrosmee Bpems MOPIIHEBBIE IBUTaTENIN BHyTpeHHero cropanus (JIBC) moka sBIsIOTCS OCHOBHBIMH CHJIOBBIMH arperaTaMu
Pa3INYIHBbIX TUIIOB COBPEMEHHBIX aBTOMOOMIIEI: 6€H3I/IHOBI)IX, JHU3CJIIbHBIX, ra3o0aNIOHHBIX U T.O..

VYcnemHoe pa3BUTHE COBPEMEHHOTO ABUTATENECTPOEHHUS C LIETBIO YITy4IIEHHUs] MOIIHOCTHBIX, JKOHOMHYECKUX H TOKCHUECKHX
nokazateneii JIBCHe BO3MOXKHO 0e3 eTaIbHOTO W3YUeHHS TEOPHH H YITyqIIeHHS pab0odnX IPOIECCOB, MPOXOAAIINX B MIIHHIPAX
JBC, B uX MeXaHU3MaX U CUCTEMaX.

Ilens u 3amaun PI'3

ITpakTHyeckoi peanu3anuen MOMTy4eHHBIX TP H3Y4EHUH AUCLUIUIMHBI « TpaHCIOPTHAS SHEPIEeTHKA» TEOPETUUECKUX 3HAHHUH 110
TEOpHH PadOYNX MPOIECCOB, 3PHEKTUBHBIX H IKOHOMHIECKUX ITOKa3aTeNiel aBTOMOOMIBHBIX IBUTATENICH M HX OCHOBHBIX
KOHCTPYKTHBHBIX TTaAPaMETPOB, ABISACTCS MIPOBOAUMBIH CAMOCTOSATEIBHO CTYyCHTAMH TEIJIOBOM U TUHAMHUYECKUH pacdyeT
HOPIIHEBBIX OCH3MHOBBIX U M3EIIbHBIX JABUraTeICH.

Junammaeckuii pacuet [IBC mpoBomuTcss HA OCHOBaHHMH TEIUIOBOTO pacyeTa JIBUTaTelIsl JUIs ONPEICICHHS CHII 1 MOMEHTOB,
neiictyromux B geranax KIIIM ans nposeaeHus nanpHeHero Npo4HoCTHOro pacyera geraneit JIBC.

IIpu aTOM: TemIOBOI pacyeT JBUraTels 3aKaHIUBAETCS TOCTPOSHUEM MHIUKATOPHOM AUarpaMMbl PaCCUUTHIBAEMOrO ABUTATENS U
€ro TEIJIOBBIM OallaHCOM, a IMHAMUYECKUH pacdeT 3aKaHYMBAETCSl PACUCTOM 3HAUCHUH CHJI M MOMEHTOB, AeiicTBytomux B KIIIM
M3aTeM BEIUEpPUMBAHUEM Ha JICTE BaTMaHa opmaTa Al (MIH MIJUTMMETPOBKE) THAarpaMM 3THX CHII B CYMMapHOTO KPYTSIIETO
MOMEHTa 32 pabo4Hii IIUKII, T.€. 3a ABa 000pOTa KoJeH4YaToro Bana (3a [172000"0).

K BbImonnenuto kypcoBoii pabotsl (KP) cnenyer npucTynaTh TONBKO MOCKE U3y4EHHs COOTBETCTBYIOIINX Pa3zenoB Kypca
«CHII0BBIE arperaTsl» U CTPOTO 10 CBOEMY BapHaHTY ABUTATENS U €ro MIPOTOTHUIIA.

BerimucaB mcxoaHbIC JaHHBIC IS CBOETO BapHaHTa JBUTATENS U YSICHHUB IIOCIEI0BATEIbHOCTD BRIIIOHEHHMS TEINIOBOTO pacyera,
CTYJEHT MOXET NPHUCTYNUTH K BBITOIHEHUIO PACYETOB.

B nponecce BBITIOTHEHHNS TEMIOBOTO U IMHAMHUYECKOTO PACUETOB HEOOXOIMMO YKa3bIBaTh Pa3MEPHOCTH BCEX BEJIMUHMH B CHCTEME
CH. Bce pacueTsl cieayeT COpoBOXKIaTh KPATKUMH MOSCHE "HUSIMU, 0OOCHOBaHHEM W HEOOXOIUMBIMH CXeMaMH U TpaQHuKaMy.
Ecnu B Xxozme pacueTa NpUXOAUTCSA 3a1aBaThC KAKUMHU-TTHOO0 SMIHPHYECKUMH K03 HHIHEHTAMHU, TO HEOOXOJHUMO HOAPOOHO
000CHOBATh UX 3HAUCHUE U ONPENENUTh UX METOA0M HHTepHonsauu 1 ceoero JIBC.

Pemats ypaBHeHHS cienyeT B OyKBEHHOM BHJE, M TOIEKO B OKOHYATEIHHO MOTYYCHHYIO (POPMYITY TIOACTABIATE YHCIOBEIC
3Ha4eHN, a OyKBEHHBIE 0003HAYCHUS TAPaMETPOB TOJDKHBI 00A3aTEIBHO HOSC HATHCS.

3Ha4YeHus! TPUMEHSIEMBIX YMIMPHUECKUX KOI(D(DUIIMEHTOB U MapaMeTpoB (CKOPOCTH MOTOKA cMeCH (MM BO3yXa) Ha BITyCKE,
K03 PUIINEHTHI a3pOIMHAMHUYECKOI0 COPOTHBIIC "HUSI, BBIITYCKHOM CHCTEMBI, TEMIIEpaTyphl I0J0TPEBa 3apsiaa 1 ap.)
OTIPEIEISIOTCSI METOJIOM HHTEPIIOJISINH, B COOTBETCTBHE C OBICTPOXOIHOCTHIO PACCUUTHIBAEMOTO ABUTATENS M €TI0 TPOTOTHUIIOM.
KonTponsHbIe pabOThI BRIMONHSAIOTCSA B OOBIYHBIX YIEHHIECKUX TETPAasiX, aKKypaTHO, yepHUIaMu. Ha kaxkmoii cTpaHune TeTpanu
CJIeIyeT OCTaBJISATH OIS JUTS 3aMEYaHui perieH3eHTa. I padku MHANKATOPHBIX TMa " TPaMM BBINOIHSIOTCS Ha MUJUTMMETPOBKE B
KapaHjaie.

ITockombKy KOHTPOIBHBIE PAOOTHI ABIAIOTCA YacThio KP TocTyneHTy HE0OX01MMO P cebe OCTaBIATh YePHOBOH BapHAHT
KOHTPOJIbHOM paboTHI.




Hcxonnbie AaHHbIe A7 KaKA0TO KOHTpoabHOro 3ananus KP npue—nenst B [lpunoxennn (B 10 Bapuanrax). Homep Bapuanta
CTyZIEHTa COOTBETCTBYET IIOCIEAHEH U(pe HoMepa ero 3a4eTKH MM €ro mudpa.

ITpu BEIOOpE 3aaHMi HOMEp BapHaHTA 110 BEPTHKAIH CIIEIyeT COBMECTUTH C MOCIeaHel mudpoii yaeOHOTro Toa, a Mo TOPH30HTAIN
- ¢ mocnenHel nudpoit ceoero mmepa. Hampumep: mudp crynenra - 2359, pabora Bermonasercs B 2020/2021 yuebHOM romy.
CoBMecTUTh BapHaHT | 1O BEPTUKAIN C HOMEPOM 9 MO TOPU30HTAIIH.

ITo cxonHBIM JaHHBIM, NTPUBEAECHHBIM B [IpunokeHnu, B COOTBETCT "BHM CO CBOUM BapUAHTOM, HY)KHO BBINOJHHUTH TEMI0BOI
pacder 4eThIpeX TaKTHOTO aBTOMOOMIFHOTO ABUTATENS IIPH €rOMaKCHMATbHOH MOITHOCTH. 3a—TeM II0 pPe3yibTaTaM TEeIJIOBOTO
pacdera HY)KHO IIOCTPOUTH WHIUKATOPHYIO AUArpaMMy U ONpeIeIuTh KOHCTPYKTHBHBIC TapaMeTphl ABUTATEN U PACCUUTATD
TEIIOBOH OajaHC JABUIraTelIs.

TeXHHKO-9KOHOMHYECKOEe 000CHOBAHHE

BrimonHeHMe KOHTPOIBHON paboTHI, a CIIeI0BATENbHO, ajiee M KypcOBOH pabOTHI CileTyeT HAUYMHATh C JETAIBHOTO PACCMOTPEHHS
0COOCHHOCTEN KOHCTPYKIUH U TapaMeTPOB IMPOTOTHIIA U aHAIOTHYHBIX ABUraTene. Ha ocHOBaHMM IPO—BEIEHHOTO aHAIN3a
CTYZAEHT JIOJDKEH COCTaBUTb SICHOE MPEJICTaBICHHE M0 JIOKUTENBHBIX U OTPULATEIBHBIX KAYECTB IPOTOTHIIA M €r0 OCOOCHHOCTH.

B cBs131 ¢ HaMe4YeHHBIMI KOHCTPYKTHBHBIMH YCOBEPIICHCTBOBA "HHUSIMH HEOOXOIMMO BEIOpATh M PACCUNTATh OCHOBHEIE ITAPAMETPHI
JBUTaTellsl, yIUTHIBAs TEHACHINIO X Pa3BUTHA. B mepByro odepens aHAIH 3UPYIOTCS: OBICTPOXOAHOCTH IBHUTATEI,
CTEMEeHbCXKATUSA, K03 (HUIMEHT U30BITKA BO3LyXa, BUJ U MapKa TOILUIUBA, OTHOLIEHUE X0/1a MOPIUIHS K AUaMeTpy LUIHH]pA,
mexannuecknit KI1JI, sxoHoMHYecKne U TOKCHYe"CKUE MIOKA3aTeNn IBUraTels.

BriOpaB 1 000CHOBaB OCHOBHBIE TTapaMETPhl PACCUUTHIBAEMOTO IBUTATEN MOXKHO IIPHCTYIINTG K BHITIOTHEHHIO TETNIOBOTO pacyera
JBHUTATENs, a 3aTeM, Ha OCHOBAHUH IIPOBEIEHHOTO TEIUIOBOTO pacueTa U TeIUIOBOro OanaHca ABUraTeNs, Hy)KHO BBIIIOJIHUTh
JMHAMUYECKUN pacyeT JBUraTes.

MeToanyeckue YKa3aHus K BbIIIOJIHEHUTIO
TCIUIOBOI'O pacye€Ta ABUIraTCIIs

IIpu odopmiennu nosicautensHoro Tekcra KP Heobxoaumsr:

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

2) Hymepanus GopMyI - B KPYIIIBIX cKoOKa ( );

3) OykBeHHBIE 0003HaUeHHS B hopMynax 00sA3aTEIBHO MOSCHAIOTCS.

IIpu BHINOITHEHUH TEIUIOBOTO pacyeTa 0co00e BHUMaHME ClieAyeT 0OpaTUTh Ha ero He0OXOAUMYIO TOUHOCTh U COOTBETCTBHE
MOJTYYCHHBIX 3HAYCHUH PACUCTHBIX APaMETPOB JIOIMYCTUMBIM IIpeiellaMIIapaMeTpOB COBPEMEHHBIX JIBUTaTelNei, TaK Kak OIIMOKa B
TOZICYeTe OJTHOTO ITapaMeTpa BeIeT 3a COO0H MCKakeHHe BCEro TEIJIOBOTO pacdeTa. JIisT BEIUMCICHNS 3HAUSHUH pa3INnIHBIX
mapaMeTpoB paboTsI ABUraTeNs NOoGopMyliaM peKOMEHIYeTCs IOIb30BaThCs JorapudmMudeckoi TuHeiikoi, Tabnunamu bpanuca,
MHUKPOKATBKYIATOPaMHU ¥ MUKPO DBM ¢ Jlornveckn HeoOX0MMOM TOUHOCTBIO pacyeTa, Tak Kak emmé B XIX B. HeMelkuit
Mmarematuk K.®. [aycc roBopmi: «HemocTaTok MaTemMaTHIecKoro 00pa3oBaHus HUTJE HE MPOSBISETCS TaK IBCTBEHHO, KaK B
Ype3MEPHOI TOUYHOCTH YUCIIOBBIX BBIYUCIICHUI.

OCHOBHBIE TapaMeTPhl TEMIOBOTO pacyeTa MPOEKTUPYEMOro JBUra—Tessl HE0OXO0AUMO COMOCTABMIATH C aHAIOTUYHBIMU
napaMeTpaMHy CYILECT "BYIOLUX IEPCIEKTUBHBIX JBUraTeIed COOTBETCTBYIOLIETO0 HA3HAUEHUSI U THIIA.

MerTo/HKa TEIIOBOTO pacyeTa IMPHBEACHa BO MHOTHX YIEOHHKAX M yIEOHBIX TOCOOMAX MO aBTOTPAKTOPHBIM JIBHTATEIISM.

Huxe mpuBoauTCs peKOMEHIyeMast IOCIe0BaTEIbHOCTh BBIMOIHEHUS TEIJIOBOTO PaciyeTa MOPIIHEBOTO JBUIATENsS B COOTBETCTBUI
¢ pexomeHpanusamu[ 1,3,5,6] Ha ocHOBaHMH OOILIEIPUHATON METOAMKH TEIJIOBOTO pacyera nmpodeccopa MBTY (MI'TY) B.1.
I'punesenkoro (Poccus).

1. Ompeznernenue mapaMeTpoB pabodero rena

Ecnu B 3agaHuy yKka3aHbI yCIOBUS SKCIUTyaTallud U BHICOTA MECTHOCTH HaJ] yPOBHEM MOpsI, T1e OyJeT IKCILTyaTHPOBaThCS
HPOCKTUPYEMBIH ABUraTellb, TO HEOOXOANMO MOJIB30BAThCS ITOKA3aTeIAIMU MexXIyHapOAHOH CTaHIapTHOIT aTMOC]ephl, KOTOpbIE
TpUBECHBI B Ta0m. 1.1

Tabmmma 1.1

Beicora Han ypoBHeM Mops, M AtMmocdepHoe naBieHue, Po  Temmeparypa Bo3myxa,
T0, K [TnotHOCTH BO3MYyXa,

p0, xr/m3

MM.pT.cT. Mlla
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 € 331aHHBIM IPOTOTUIIOM JIBUTATENS M HCXOAHBIMU IaHHBIMH (BApUaHTOM) BBIOMpaeTcs HEOOXOIUMBIA COPT




TOILJIUBA. I[IIH z:me—'neﬁ CJIEAYET MPUHATH TU3CJIbHOE TOIUIMBO, JIA OCH3MHOBBIX D;BI/IFaTeJICfI - OeH3uH. 3aTeM MPUHUMAKOTCA
napaMeTpbl COOTBETCTBYIOLICT'O TOIJIMBA:

1.1. TTapameTpbl COOTBETCTBYIOIIETO TOILUIMBA:

bensun  /lu3enpHOE TOILIMBO
Cpennsisi MoJIeKyssipHast Macca Toruiea, WT kr/mons 115 190
Huzmas temnora cropanus 1 kr toruBa, MJDx/kr 44 42,5
DJeMeHTapHbIi COCTAaB TOIUIMBA MO Macce:
yriepona, C 0,855 0,870
Bozopozaa, H 0,145 0,126
kucnopona, O 0 0,004
1.2. TeopeTnyeckn HEOOXOIUMOE KOJTHMUYECTBO BO3AyXa IS cropaHus 1 Kr Torumusa coriacHo (1.6):
B KT 1 0=1/0,23 (8/3 C+8H-O T ), kr;
B KMOJISX: L 0=1/0,209 (C/12+H/4-O_T/32), kmonb. (1.1)
ITpu pacuere 3nauennit 10 u LO mpuHsTO, 9TO KHCIOpOa B Bo3ayxe 1o 00beMy conepxxutcs 20,9 %, a mo macce - 23 %.
1.3. KonudecTBo roproyeii cMecu Al OSH3MHOBBIX JBUTATETICH:

M l=a-L 0+1/p T ,KMONB/KT TOTUTHBA. (1.2)

1.4. KonuuecTBO BO3yXa AJs JU3EINIEH:

M _I= o-L 0, XMONB/KT TOTUTHBA, (1.3)

rie o - K03hGHUIUCHT N30BITKA BO3AyXa,
T — monexynsipHast Macca TOIUIHBA, KI/MOJIb.

1.5.Konn4ecTBo OTAENBHBIX KOMIIOHEHTOB MIPOAYKTOB Cropanus i 3aganHoro o<l (0enszunoBsie aurarenu) npu K = 0,5, roe K-
MOCTOSTHHBINA K03()(HUITHEHT sl OCH3MHOB, 3aBUCsIIU oT oTHOomeHus H2/CO B mpoaykTax cropanus (coracHo [1,3],
orieHuBaetcs u3 Beipakenuii(1.4), (1.5), (1.6), (1.7), (1.8)):

koiuuectBo CO: M co= 0,42 (1-0)/(14K) L_0, xmob; (1.4)

kommuectso CO2: M ([lcoll 2 )=C/12-0,42 (1-a)/(1+K) L 0, xmoms; (1.5)

KosimiectBo H2: M _(H 2 )= 0,42K (1-a)/(1+K) L_0, xkmoub; (1.6)
kommuecteo H20: M _(H_2 O)=H/2-0,42 (1-a)/(1+K) L_0, xmomnp; 1.7
KoJIm4ecTBO N2 M_(N_2)=0,79aL_O, xMo0Jb. (1.8)

KonuuecTBO OT/AENBHBIX KOMIIOHEHTOB MPOIYKTOB CrOPaHMs U AU —3elieit, Ipu o >1, Korma Bech yriaepos TOILTHBA TEOPETUUCCKH
cropaet B CO2 a Bogopon - B H20, onpenensercs u3 Beipaxenuii (1.9), (1.10), (1.11), (1.12):

M_(L1COL_2 )=C/12, xmob; (1.9)
M (O _2)=0,21(1-a) L_O, xmois; (1.10)

M (H 2 O)=H/2 , xmons; (1.11)
M_(N_2)=0,79aL_O, xmM0b. (1.12)

1.6. O01iee KOIMUECTBO MPOYKTOB cropanus,M_2 mpu a<l:

M 2=M_(JCOU_ )M (UCOL_ 2 )M (H 2 )*M _(H 2 O)+M_(N_2 ), kmoisb; (1.13)
a) npro>1:

M 2=M _(JCOU 2 )M (O 2)tM (H 2 )*M_(H 2 O)+M_(N_2 ), kM0Jb; (1.14)
1.7. 3nauenue M2 nipu o < 1 mpoBepsieTcs 1o popmyie:

M_2=C/12+H/2+0,79a-L_O, kmois; (1.15)




0) mpuo>1:

M 2=C/12+H/2+(a-0,21)L_O, kMoJB; (1.16)

ux B unineapax JIBC, B uX MexaHu3Max u cucTeMax.

ens u 3amaun PI'3

IIpakTryeckoil peanu3anueil NOIYYEHHbIX IPYU U3YUYEHUH TUCLUIUINHBL «






