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MNPEANCJIOBHE

[Iporpamma KaHIUAATCKOTO 3K3aMEHA MpeJAHa3HayeHa IS Cllayd aclHpaHTaMu
KaHJIUJIATCKOTO 3K3aMEHa IO ClienuanbHOl Auciuiuimae « TypOoManmHbl 1 MOpIIHE-
BbIC JBUTATEJIM» IO MPOrpaMMe aclUpaHTyphl MO HAYyYHOH crieuuanbHOCTH 2.4.7.
TypOomalvHbl ¥ TOPITHEBBIE IBUTATEIH.

1. IEJb U 3ATAYU HNPOBEJEHUSA KAHINJIATCKOI'O DK3AMEHA

[lenb KaHAMIATCKOTO HPK3aMEHA — YCTAHOBUTH TIIyOMHY NPO(eCCHOHATBHBIX
3HaHUW aclUpaHTa, YPOBEHb IOJTOTOBICHHOCTH K CaMOCTOSITEIbHOM Hay4yHO-
UCCIIEI0BATENBCKOM padoTe.

OCHOBHBIMH 3agadaMi ABJIKACTCA BBIABICHUC!

— c¢(hOpMUPOBAHHOCTH HABBIKOB U YMEHHUN B 00JIACTH TEOPUH U MPAKTUKU Pa3-
pabOTKH U cO3/1aHus TypOOMAIINH U MOPIIHEBBIX ABUTATEIIEH;

— YPOBHS 3HaHUU MO T€MaM HUCCJEIOBAHUS U MOJCIMPOBAHUSA TypOOMAIIUH U
MOPIIHEBBIX JIBUTATENEH.

2. MECTO KAHAUJATCKOI'O DK3AMEHA B CTPYKTYPE
IHPOI'PAMMBbI ACITMPAHTYPbBI

KanauaaTckuili sKk3amMeHa Mo chneruaibHON AucuuiuinHe «TypOoMammHbel U
MOPIIHEBBIE JABUTATEIIN» SIBIAETCA IMPOMEXKYTOUYHOM AaTTECTAMEd JTUCUUILIAHBI
DIEeKTPOTEXHUUECKHE KOMIUIEKChI U CHUCTEMbBI», OTHOCHTCS K 0Opa3oBaTeIbHOMY
KOMITOHEHTY MPOTrpaMMbl aCIIUPAHTYPBI U peann3yercs Ha 4 Kypcee B 1 cemecTpe.

3. OBBEM KAHIUJATCKOI'O DK3AMEHA
OO61mas TpyA0€MKOCTh KaHUAATCKOTO AK3aMEHA IO CTIeNUaIbHON JUCIIUILTUHE
cocraBisieT 1 3auetHas equHuIa (36 akageMUYEeCKUX Yaca).

4, COOJEP KAHUE ITPOI'PAMMBI KAH/IUJATCKOI'O DK3AMEHA
4.1. CrpykTypa NporpaMmbl KaHIHJAATCKOI0 IK3aMeHa

CtpykTypa KaHAUMJATCKOTO 3K3aM€Ha MPEJCTABJICHA B BHUJEC TEMAaTHUYECKOIO
[U1aHa B TaduIe 2.
Tabmuna 2 — TemaTu4eCKUH U1aH KAaHAUIATCKOTO dK3aMeHa

Neo HanmeHnoBanue Coaepxxanue pasgena
n/n pazaesia IMCHUILIHHBI (IuaaKTHYeCKHE eTMHUIIBI)

Mopayas 1 - «TypéomammHb

1 | [Tapo- u ra3oTypOuHHBIE yCTa- | [IpUHIMNHATBHBIE CXEMBI IIAPO- M Ta30TyPOUHHBIX YCTAHO-
HOBKH. IIpiMeneHne Kkomon- BOK IS DJIEKTPOCTAaHIUM HA OPraHU4YECKOM U AJIEPHOM TOII-
HHUPOBAHHBIX yCTAHOBOK muBax. TemnoBas >Q(PEKTUBHOCTE YCTAHOBOK U METOIBI €€
noBbleHus. TerooOMeHHOe M cenapalioHHOe 000pyI0-
BaHue TerioBbix cxeM [ITY u I'TY. KomOuHupoBaHHas BbI-
paboTKka TEmIoBOM M AJIEKTPUUYECKOW SHEPruu. ATOMHBIE
cranimu TeruiocHaOxkenus: (ACT). TlepcrieKTHBHBIE CXEMBI
TYpOUHHBIX YCTAHOBOK JUISl AJIGKTPOCTAHLIMNA Ha OpraHuye-
CKOM U si/IepHOM ToruinBax. KomOuHUpOBaHHbBIE TYpOUHHbBIE
YCTaHOBKH.

2 TedeHune cxxuMaeMOM KUIKO- OcHoBHBIC YpaBHCHHA JBUKCHHUA C)KUMaeMOM JKHIKOCTH.
CTHU B pCHICTKAX Typ60MaI_HI/IH. Typ6I/IHHBIe U KOMITIPECCCOPHBIC PCIICTKHU U UX a3PpOAWHAMMU-




Ne
n/n

HaunmenoBanue
pa3aesia THCUMILIHHbI

Coaeprxanue pasnena
(anaKkTHYecKHe eIHHMIIbI)

YECKHUE XAPAKTEPUCTUKH MPU JTO3BYKOBBIX U CBEPX3BYKOBBIX
CKOpPOCTSIX. MeTosibl pacueTa IIOCKOI0 U OCECUMMETPUYHO-
IO MOTSHIMAILHBIX MOTOKOB B pemieTkax. [IpodmmmpoBanue
JIONIATOK B PEIIETKaX.

Crynenu TypOOMaIInH.

[IpeoOpa3oBanue sHeprun B TYpOMHHONH U KOMIIPECCOPHOM
cTyneHsx. BpiOOp XapakTepuUCTHK W pacyeT TypOMHHOH U
KOMIIpECCOpHOU  cTyneHed. IIpoektupoBanue cryneHen
Oonbmioli BeepHocTH. CTyNEHU CKOPOCTH, pagualbHbIE U
panuanbHO-OCEeBble TYpOMHHBIE CTYNEHU. JIByXbspyCHbIE
cryneru. KIIJl crynenu. BnusiHue OCHOBHBIX reoMeTpHUUe-
CKMX U peXMMHBIX napaMmerpoB Ha KII/I, crenens peakTus-
HOCTH M KO3(QUIMEHT pacxoja CTyNeHU. BnusHue Biax-
HOCTH Ha OCHOBHBIEC XapaKTEPUCTUKHU CTYIIEHU

MHoroctynenuatsie Typooma-
11117031358

[IpenenpHas MOIIHOCTH OJHONOTOYHOM TYpOMHBI, yTH IO-
BBIIICHHUS] TPEACIbHONM MOMIHOCTH TypOuH. TexHuko-
HSKOHOMHYECKHE OCHOBBI BBIOOpPA KOHCTPYKLUMHU TYpOWHBI.
Br100p yacToThl BpallleHHs, Yiciia BaloOB U LMJIMHAPOB TYp-
OuHbl. BausHue BIa)XKHOCTM Ha 3KOHOMUYHOCTb U HAIEkK-
HOCTh NapoBbIX TypOuH. CXeMbl M pacyeT BO3AYLIHOTO U
AKHUJIKOCTHOTO OXJIQXJIEHHsI COIUIOBBIX U Pa0OYMX JONATOK U
JIMCKOB pOTOpa ra30BbIX TypOMH. MHOrocTyneH4aTslii oce-
BOM kommpeccop. BausHue noreps B narpyokax Ha KIIJ u
Hanop Kkomrmpeccopa. HeycroifuuBble pexumbl B pabore
KoMIIpeccopa. MoaennpoBanue KoMIpeccopoB. MHorocry-
NeHYaThle LEHTPOOEeXKHbIe Kommpeccopbl. Bpibop omnru-
MaJIBHBIX TEOMETPUUECKUX Pa3MEPOB CTYINEHEH EHTPOOEK-
HOro KoMmIipeccopa. [IpodunupoBanue padbodnx KoJjec  Jio-
naTo4yHbIX Aupdy3opoB. MHOrocTyneHuaTblii OCEBOW KOM-
npeccop. Brnusaue noreps B matpybkax Ha KIIJl u mamop
Komrpeccopa. HeycroiiuuBeie pexumMbl B paboTe KOMIIpec-
copa. YHHBepcalbHas XapakTepucTHKa. MojenupoBaHue
KOMIIpeCcCOpoB. MHOrocTyneH4arble HEHTPOOESKHbIE KOM-
npeccopbl. BbIOOp ONTUMalIbHBIX T€OMETPUYECKHUX pa3Mme-
pPOB CTYIEHEHW LEHTPOOEKHOTO Komrpeccopa. [Ipodumnupo-
BaHHE pabOUYUX KOJIEC M JIOMATOUYHBIX TU(y30pOB.

[TepemeHHbII pexuM paboThI
TypOOMaIIuH.

[lepemennblii pexxum paboThl TypOuHHOW cTyneHu. Ilo-
CJIEZIHUE CTYNEHU KOH/AEHCAIIMOHHON TypOUHBI IPH U3MEHE-
HUM 00BEMHOro mporycka mapa. O0oO0mieHue XxapakTtepu-
CTHKU TypOMHHBIX cTyneHeil. Pacnpenenenue naBneHuil 1o
CTYHEHSM NpU U3MEHEHUH pexuma paboT Typounsl. Cucre-
MBIl napopacnpesaeneHus. 3meHeHune Harpy3ku TypOUHBI
IIpY NEPEMEHHOM pPEXHMMe padboThl, 3aHOC COJIIMU MPOTOY-
HOM uacTtu. IlepemeHHBINI peXUM pPabOTHI T'a30TypOMHHOM
YCTaHOBKH.

Mertaiisl, IMHaMUKa U IPOY-
HOCTb JI€TaJIEN IapOBBIX U ra-
30BBIX TypOUH.

HagnexxHocth TypOMH Kak OCHOBHOE TpeOOBaHHE UX HU3rO-
TOBJICHHSI, MOHTa)ka M HKCIUTyaTallMH. Y CJIOBUS pabOThl Me-
TaJJIOB B APOBBIX U T'a30BbIX TypOuHax. CBoiicTBa cTaynel u
CIJIAaBOB, MIPUMEHSEMBIX B TYpOUHOCTPOEHHUH, U TPEOOBAaHUS
K HuM. [Iponeccrl, BO3HUKAIONINE B METaUIaXx MPH BBICOKUX
TeMIeparypax, JJIMTeIbHOW paboTe U MepeMEeHHBIX Harpys-
kax. Koppo3noHHas ycTanocTh U1 KOPpO3UOHHOE PacTPeCKH-
BaHUE MOJ] HANPsDKEHUEM B 3JIEMEHTaX TypOUH I0J BIUSHH-
€M arpecCUBHBIX MpuMeced B mape. Paboume nomatku, ux
IpOYHOCTh M BuUOpanuu. ObecrieueHue BHOPAITMOHHON
HAJeKHOCTH JIONIATOYHOro amnmnapara. J[MCcKu, uX MpoyHOCTh




Ne
n/n

HaunmenoBanue
pa3aesia THCUMILIHHbI

Coaeprxanue pasnena
(anaKkTHYecKHe eIHHMIIbI)

u BuOpanmu. Bubpanuu poropoB u ¢pynnamenta. Huzkoua-
CTOTHBIE BUOpanuu poTopoB. MeTouKa YHCIEHHOTO pacye-
Ta. ['MapoavHaMUYECKUe CHIIBI B CTYNEHSX, YIJIOTHEHHS B
HNOJIIUITHUKAX. MaHeBpeHHOCTh TypOuH. Tepmuueckue
HaNPsHKCHUS B ICTAIAX TypOHH, TEPMOYCTAIOCTb.

Monyab

2 - «IlopuiHeBbI€e IBUTATETH)

BBognas nexuwus. [loBropenue
KypcoB «TepmonuHamuka u
remonepenayay, «l'maporaso-
nuHamukay, «Teopus pabounx
nponeccoB JIBC», «Jlunamuka
JIBUTaTeien», «ABTOMaTH4Ye-
CKO€ pPEryJMpOBaHUE JBUTATE-
nei», «TommnBHas anmaparypa
SHEPreTHYCCKUX MaruHy (0a-
KaJlaBpHaT, MarucTparypa).

[lepBbIil 3aKOH TEPMOAMHAMUKHM KaK 3aKOH COXPAHEHUS U
MpEBpAIICHUS] YHEPTUU; YPABHEHHE COCTOSIHUSI MICAIbHOTO
rasza; MOHSTHE Ta30BOM IOCTOSHHOW; MUCTHUHHAA U CPEIHAS
TEIUIOEMKOCTH; AMIHpUYEecKrue (GOpMYIbl TEIIOEMKOCTH
ra3oB; BHYTPEHHSI SHEPIHs W SHTAJbIINSA ra3oB; TEPMOIU-
HAMUYECKHUE ITUKJIIbI, TEPMUICCKUI KOAIPPUIIUEHT TOJIE3HO-
ro JACUCTBUS TEIUIOBOI'O ABUTATEINA; DHTPONUS HACATBHOIO
raza. T — S auarpaMma COCTOSIHUSI ra30B U €€ CBOIWCTBA; ra-
30BbI€ TIporieccel B T — S, h — S muarpammax....

@u3nNYeCKUe CBOMCTBA YKUJKOCTEH M Tra3oB, HUIICATU3ZUPO-
BaHHAs MOJIENb TE€YeHUs ra3a. JIMHUU TOKa M TPACKTOPUS.
BuxpeBoe u noreHuuasbHOE TEUEHHE ras3a, 3aKOH COXpaHe-
HUSI MAacChl B TIOTOKE; 3aKOH COXpPaHEHHUs MMITyJbca (Teope-
Ma CTokca), 00TeKaHrue TBEPIOro Tella KUIAKOCThIO (Ta3om).
TepMoauHaMUuecKre LUKJIbl TOPIIHEBBIX JIBUTATEIEH.
AHanu3 nokasaresiei HUKI0B. CTEXHOMETPUUECKOE KOIUYe-
CTBO BO31yXa, KO3 uimeHT n30bITKa Bo3ayxa. CocraB ro-
prouell cMecHu M TMPOAYKTOB Cropanus. Temiora cropanuis
roproueid cMecu. TermioeMKOCTb W BHYTPEHHSSI SHEPIUs
CMeCH W MpOAYyKTOB cropanus. [Iporecchl razooOmMeHa B
JIBUTATEJISIX.

[Iepemernienue, CKOPOCTh U YCKOPEHUE JABUKCHUS TOPIIHS
nBuratens; cuibl, AeiictByroniue B KIIIM nBurarens.
VYpaBHOBELIMBAHNE WHEPIUOHHBIX CHJI, JEHCTBYIOLIUX Ha
anemenThl KIIM; kpyTuibHbIEe KOJI€OaHHUSI CUCTEMBI KOJIEH-
4aTOro Bayia, COOCTBEHHBIE W BBIHYXKJEHHBIC KOJI€OAHUS;
SIBJICHUE PE30HAHCA.

PerynupoBanue 4acToThl BpalleHUsl MOPIIHEBOTO JIBUTaTe-
JIsi, MEXaHUYECKUM YyBCTBUTENbHBIN dneMeHT (UD) perys-
TOpa; MOJAJICPKUBAIOIIAST U BOCCTaHABIMBAIONIAsl CHibl Y0,
pEeryasTop MNPSMOrO0 U HENPSMOIro JAEUCTBUS; YCTPOWCTBO
TUAPOMEXAHUYECKOTO YCHIIUTENSl PETYISATOpa HENpPSIMOro
JICACTBUA.

TonnusHas annaparypa (TA) nopuiHeBsIX ABUTareseil: 6ex-
3MHOBBIX JBUTATENIEH C MPUHYAUTEIbHBIM BOCIUIAMEHEHUEM;
OCH3UHOBBIX MH)KEKTOPHBIX JBHUTaTeNel; TU3EIbHBIX JIBU-
rareneil (TpaguIMOHHOM KoHCTpykuuu, ¢ TIIA Tumna
«Common Raily)..

YucneHHOE  MaTEeMaTHYeCKOe
MOJICIUPOBAHUE PAOOUYUX TIPO-
LIECCOB TMOPIIHEBBIX JIBUTaTe-
7eit (CucTeM MOpITHE-BbIX JBU-
rareneii). CoBpeMeHHBbIE OTe-
YECTBEHHbIE U  3apyOeKHbIE
MPOTrpaMMHBIE KOMIIEKCHI.

UucneHHOE MaTeMAaTHYECKOE MOJAEIUPOBAHUE; PpELICHHE
Qg QepeHInaIbHOr0 YpaBHEHUS YUCICHHBIMU METOJaMH.
OyHIaMeHTaIbHbIE 3aKOHBl TEPMOJWHAMUKH: 3aKOHBI CO-
XpaHEHUsl SHEPruM, UMITyJbca, Macchl. Duznueckue Mpo-
LIECCBI, IPOUCXOASAIINE B WIMHPE MOPLIHEBOTO JBUTATENS;
OTKpbITasi TEPMOJMHAMHYECKAas CUCTEMA C HW3MEHAEMOU
Maccoii; TepMOJMHAMHUYECKHE IapaMeTpbl paboyero Tena:
TEeMIEepaTypa, JaBleHUE, BHYTPEHHSSI SHEPIUs; SHTAJIbIINS;
MHAMKaTOpHAas (MexaHudeckas) pabora pabouero Tena.
YuciaeHHOE MaTeMaTH4ecKOe MOJEIMpPOBaHUE pPabovero
rpoliecca MOPIIHEBOrO JIBUraTeNsl B Cpelie MPOrpaMMHUPO-
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pa3aesia THCUMILIHHbI
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(anaKkTHYecKHe eIHHMIIbI)

Banus «MS EXcely»; mporpammusie koMiuiekcbl «Compass-
3Dy, «/luzens - PK», «AVL Firey, «Ansys Fortey.

Meronomnorus pa3paboTku
NOPIIHEBBIX JIBUTATe-Nei, 00-
JaJAlONIMX BBICOKUMH TEXHU-
KO-9KOHOMUYECKUMH  TTOKa3a-
TENISIMH, OTBEYAIOIINX COBpE-
MEHHBIM TPEOOBAHUSM. .

TeXHUKO-DKOHOMUYECKHE TOKA3aTeH TOPIIHEBBIX JIBUTA-
TEJeH: MOTOpecypc, 9KOHOMHYHOCTb, PEMOHTO-
MIPUTOJHOCTb, <«3KOJOTHYHOCTHY, C€0ECTOMMOCTh IPOU3BO/I-
CTBA W YTHJIU3AIINH,

Texunonoruu CAIIP. 2-D u 3-D tBepnotenbHOE MOaEIUPO-
BaHHME JeTajeii u y3noB mopriHeBoro asurarens (B I[IK
Compass-3D, SolidWorks), anumaiinonHoe mpeacTaBiIeHne
PE3yJIbTaTOB MOJICIIMPOBAHMSI TUHAMUYECKHIX TIPOIECCOB.
OnTumu3anusi MPOLECCOB W KOHCTPYKTUBHBIX PEIICHUI
(mpuMeHeHue HajATyBa, onTUMu3auus (a3 razopacnpezerne-
HUS, Mpoliecca TOILTMBOMNOAauU, (OpMBI KaMephbl CrOpaHus,
(OpMBI KaHAJIOB CHCTEMBI ra3o00MeHa); 1meneBas (QyHKIUs
ONTUMU3AIHNHA ¥ (AKTOPHOE MPOCTPAHCTBO; AaHATUTHUYECKUE
U YHUCJICHHbIE METObl IMOUCKAa ONTHUMAJIBHOIO PEIICHUS;
yCIIOBHASI ONITUMU3ALIHSL.

[Ipoueccyl  TOMIMBOMNOJAYH,
cMeceo0pa3oBaHUs M CrOPaHUs
B TIOPIIHEBBIX  JBUTATEISX.
ViydiieHue  3KOJIOTH-YECKUX
MOKa3aTesiel MOPUIHEBBIX JBH-
raTene (BpemHbIE BBIOPOCHI,
aKyCTUYECKOE U3IIYUCHHE).

CoBpeMEeHHBIE CUCTEMBI TOIUIMBOIIONAYH IMOPIIHEBBIX JIBH-
rareneit (MHXeKTopHbIe, cuctembl Common Rail).
IIponiecchl cmeceoOpa3oBaHUsl M CrOpaHusl TOIUIMBA B IH-
JUHJpE NOpIIHEBOro ABUratens. Bpeanbsie BIOpOCHI ¢ OT-
paboraBmmmu razamu (NOX, CO, CH, caxa); cosepiieH-
CTBOBaHHE MPOIlecca TOIUTMBOIOIAYMA U KOHCTPYKIIMH Kame-
pBl CropaHusi; HeWTpanu3aluus TOKCHUYHBIX KOMIIOHEHTOB,
coJiepKalIuxcss B OTpabOTaBUIMX Tra3ax; KOHCTPYKLUS
HEHUTPAJIN3aTOPOB; CUCTEMA PELUPKYJIALHUUA OTpabOTaBIIMX
ra3oB; ruOkoe (aJanTHBHOE) YIpaBJICHUE MPOIECCOM TOTI-
JIMBOIIO/IA4YH; CUCTEMBI 3JIEKTPOHHOT'O YIPABJIEHHs MOpIIHE-
BBIMU JIBUTaTEIIIMU

CriocoObl CHMKEHUS LIyMa OT paOOThl MMOPIIHEBOTO JABUIA-
TEJIsl; KOHCTPYKLUS TIYIIMTENEH IIyMa.

KAHIUJIATCKOTO DK3AMEHA

5. YUYUEBHO-METOJUYECKOE W HWH®OPMAIMOHHOE OBECIHEYEHUE

5.1. IlepeyeHb OCHOBHOM, 1OMOJHUTEJBHON M CNIPABOYHON Yy4eOHOI JuTe-

paTypsbl:
Mopyab 1 «TypbomaiinHb

@) OCHOBHAs TUumMepamypa.:

1. JJammumu K.JI. OntuMmuzanys nTpOTOYHBIX YacTEW MAapOBBIX U Ta30BBIX TYp-
oun. CI16., U3a.-so CIIOI'TIY, 2011. — 177 c. [23 3k3.].

2. IlapoBble W Ta30Bble TYpOUHBI JJIA DJIEKTPOCTAHUMMN: YYEOHHK Il BY3OB,
rpud MO P®/Koctiok A.T'., ®posos B.B., bynkun ®.E., Tpyxuuii A./l. [lox penak-
nueit A.I'.Koctioka. - 3a.-Bo MOU, 2008. — 556 c. [135 ak3.].

3. Ta3oTypOWHHBIC PHEPreTUYECKUE YCTAHOBKU: ydeO. mocoOue s BY30B /
[{aneB c.B., bypos B.Jl., 3emnoB A.C., Ocbika A.C.; mox pen. C. B. Ilanesa.-
M.:MOH, 2011.- 426 C.
0) OononHumMeNbHAasL TIUMepamypa.

1. Kupumnos U.U., Kupunnos A.U. Teopus typ6omamms. JI.: MammHocTpoe-
Hue, 1974. — 320 c. [92 3k3.].
2. lllernsie A.B. ITapoBbie TypOounsl. M: Dueprus, 1976. —365c¢. [131 3k3.]
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3. Koctiok A.T'., Illepctiok A.H. l'azorypOunubie ycTaHoBku. M:"Bricmias
mkona", 1979. — 254c. [33 7k3.].

4, Koctiok A.I'. lunamuika u npoyHocTts TypOomariuH. M.MammHoCTpOeHHE,
1982. — 474c. [69 3K3.].

5. CamoitnoBuu I'.C. T'mapoaspomexanuka. M.: Mammnoctpoenue, 1980. —
279c. I'punesuny, I'.I1. KomruiekcHass MexaHu3alusg U aBTOMAaTU3aIUsl MOTPY30YHO-
Pa3rpy304HbIX pabOT HA JKEJIE3HOJOPOKHOM TPAHCIOPTE: YUYECOHUK NIl BY30B K.-I.
tpancnopta /[".IL.I' punesny.- M.: Tpancnopt, 1981. [3 3k3.].

6. IBanoB B.A. PerymupoBanue 3Hepro6sokoB. JI.MammHoctpoenue, 1982, —
311c. CokonoB, C.A. Meramnniyeckre KOHCTPYKUMH MOABEMHO-TPAHCIOPTHBIX Ma-
muH: YdeoHoe mocooue / C. A. CokoinoB. — CII6.: ITomurexnnka, 2005 — 423 c. [68
9K3.].

7. CamoitnoBuy I'.C. TpossHoBckuii B.M. IlepeMeHHbIE U TEPEXOHBIE PEKUMBI
B MapOBBIX TypOuHax. M.:DHeprousaat, 1982. —494c. [14 3k3.]

8. Duepreruyeckre MamuHbl. OXJIaXIECHUE JIEMEHTOB BRICOKOTEMITEPATYPHBIX
ra3oBbIX TypOuH / oz pexn. B.A. Paccoxuna, B.I'. [lonumyka. — CII0.: U3n.-Bo Ilo-
JUTEXHUYECKOro yH.-Ta, 2008. — 223 c. [81 73k3.].

9. PaGoune mporecchl ra3o- U MapoTypOUHHBIX YCTAHOBOK TEILJIOBBIX AJICKTPH-
YeCcKuX CTaHIMi. Paboune mponecchl ra30TypOMHHBIX YCTAaHOBOK: y4eOHOE mocooOue
/ [K. A. Auapees [u ap.]; Cankr-IlerepOyprckuii rocy1apCTBEHHBIN MOJUTEXHUYE-
ckuid yausepcuteT .— CII0. : U3a-Bo IlonuTtexH. yH-Ta, 2010 .— 226 c. [12 3k3.].

10. Ta3oTypOMHHBIC W TIAPOTa30BbIE YCTAHOBKM TEIUIOBBIX 3JIEKTPOCTAHITHH :
ydeOHOe mocoOue NIt By30B 10 HampasiieHuto "TeruiosHepreTuka', crenuaibHOCTU
"TennoBbIe NEKTPUUECKHE CTAaHUMM', MO AucuuIuimHaM '"[lapora3oBeie U ra3oTyp-
OWHHBIE YCTAHOBKHM 3JIeKTpocTaHIui" u "TemnoBble W aTOMHBIE SJIEKTPUUYECKUE
crannun" / C. B. Ilaues, B. /1. Bypos, A. H. Peme3oB; nox pexn. C. B. IlaneBa .— 3-¢
u3a., crep. — Mocksa : U3narensckuit sjom MOU, 2009 .— 578, [1] c. [61 3K3.].

Moayas 2 «IlopuiHeBbie 1BUTATENN

@) OCHOGHAs IUMepamypa:

1. JIBurarenu BHYTpEHHEro cropaHusi: Teopusi MOPIIHEBBIX U KOMOMHUPOBAH-
HBIX JBUTaTENCH. YUEOHUK JJIs1 BTY30B M0 CIEIUATBHOCTH «JIBUTaTE I BHYTPEHHETO
cropanusi» /JI.H. BeipyooB, H.A. Bamenko u ap.; [lox pea. A.C. Opnuna, M.I'.
Kpyrnoga. — 4-e uza. nepepad. u gom. — M.: Mammnoctpoenue, 1983. —372 c. [77 3k3.]

2. JlBuraTenu BHyTpeHHero cropanusi: KoHCTpyupoBaHHE M pacyeT Ha Mpou-
HOCTb TMOPIIIHEBBIX U KOMOMHUPOBAHHBIX JIBUTAaTeNIe. YUeOHUK /Jisi BTY30B IO CIie-
nuaigbHoCcTH «JlBurarenu BHyTpeHHero cropanus» /J[.H. Bsipy6os, C.U.Edhumos,
H.A. UBamenko u ap.; [lox pen. A.C. Opiuna, M.I'. Kpyrinosa. — 4-e uza. nepepad. u
non. — M.: MammnHoctpoenue, 1984. —384 c. [26 k3. ]

3. IBurarenu BHyTpeHHETO cropaHusi: CUCTEMbI TOPITHEBBIX 1 KOMOMHUPOBAH-
HBIX JBUTaTENCH. YUEOHUK JIJIs BTY30B IO CIEIHUATBHOCTH «JIBUTaTE I BHYTPEHHETO
cropanus» /C.U. Ebumos, H.A. Bamenko, B.U. UBun u np.; [lox o6m. pex. A.C.
Opnuna, M.I'. Kpyrnosa. — 3-e u3a. nepepad. u gom. — M.: Mamunoctpoenue, 1985. —
456 c. [48 5k3.]

4. ABTOMOOWJIbHBIC JBUTaTeNId: YYCOHUK ISl CTYJ. BBICII. y4eO. 3aBeeHU /
[M.I'.IlTatpoB, K.A.Mopo3zos, 1.B.AnekceeB u ap.]; mox pea. M.I'. Illarpona. - 2-¢
u3., uctp. - M.: 3narenbckuii eHTp «Akagemusi», 2011. - 464 ¢ [8 5k3.]

5. Kpyrnos, M.I'., MennoB, A.A. 'a3oBasi nuHaMrKa KOMOMHUPOBAHHBIX JIBH-
raTesieil BHyTPEHHEro cropanus: YueOHoe mocoOue Jyisi CTYJEHTOB, 00YyYarommuXcs
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II0 CIEHHMAIBHOCTH «/IBUTraTenu BHYTPEHHETO cropanus». —M.: MammHocTpoeHue,
1988. —360 c. [24 3k3.]

6. Poranes, B.B. Teopus paGodero mporiecca 1Buratesicii BHyTPEHHETO CTropa-
Hus [Tekct] + [DnexkTpoHHBIN pecypc]: yueb. mocodue / B.B. Poranes. — bpsHck:
BI'TY, 2010. —222 c. [20 3k3.]

0) OonoinumenvHas aumepamypa.

1. Kasrapanze, P.3. Teopus nopiiHeBbix aBurateneid. CrnenualibHble TJIaBbl/
P.3. KaBrapanze. — M.: U3n-Bo MI'TY um. H.D. baymana, 2008. — 720 c. [16 3k3.]

2. Jlemmesckuii, A.C. Cuctemsl muTaHus au3esei: YueOHoe mocooue Jis cTy-
JIEHTOB BTY30B, 00YYaIOIINUXCS 0 CIICIHMATLHOCTH «/[BUTaTem BHYTPEHHETO Cropa-
HUs». — M.: MammnocTtpoenue, 1981— 216 c. [24 5k3.]

3. Poranes, B.B. Mexanuka xunkoctu u raza. [Tekcr]| + [DIeKTpOoHHBIN pe-
cypc]: yue6. mocobue/ B.B. Poranes, — bpsack: BI'TY, 2011. — 135 c. [27 9K3.]

4. Anemacos, B.E. OcHOBBI Teopnn (HPU3UKO-XUMHUYECKUX MTPOIIECCOB B TEILIO-
BBIX JIBUTATENISIX U dHepreTuyeckux ycranoBkax/ B.E. AnemacoB [u ap]. — M.: Xu-
must, 2000. — 520 c. [5 3k3.]

5. 3BoHOB, B.A. ToKCHYHOCTH JBUTATEICH BHYTPEHHETO CropaHus. — 2-€ U3/,
nepepad. —M.: MamunocTtpoenue, 1981. —160 c. [6 3k3.]

6. Jdanununa, H.U., Iyoposckas H.C. u ap. YwucrneHHble MeTOABl. YUYEOHUK
JUJI1 TEXHUKYMOB., M., «BpIcias mikosa», 1978. — 367 c. [26 3k3.]

8) cnpasouHas iumepamypa

1.TOCT 2.114 — 2016. Equnas cuctema KOHCTPYKTOPCKOM JTOKYMEHTAIIUH.
TexHuueckue yciioBusi. BBelIeH B JICMICTBHE B KAYE€CTBE HAIIMOHAJIBHOTO CTaHIapTa
Poccuiickon ®@enepanuu ¢ 1 anpens 2017 r.

2.TOCT 2.103-2013. Epwmnas cucteMa KOHCTPYKTOPCKOW JOKYMECHTAITWH.
Cramun pa3paboTku. BBejeH B JieiiCTBME B KayeCTBE HAIMOHAJIBLHOTO CTaHJApTa
Poccuiickoit @enepanuu ¢ 1 utons 2015 r.: Cranmaptundopm, 2015. - 9 c.

3.TOCT 2.118-2013. Engunas cuctemMa KOHCTPYKTOPCKOW JTOKYMEHTAIIHH.
TexHnueckoe npeaoxeHue. BeeleH B AEHUCTBHME B Ka4e€CTBE HAIMOHAJIBHOIO CTaH-
napta Poccuiickoit @eaeparuu ¢ 1 urons 2015 r.: Cranpaptundopm, 2015. - 9 c.

4. TOCT 2.119-2013. Enunas cucteMa KOHCTPYKTOPCKOM JOKYMEHTAIUU. JC-
KU3HBIN MPOEKT. BBEJEH B 1€MCTBUE B KaUYE€CTBE HAIMOHAIBLHOIO cTanaapra Poccuii-
ckori denepanuu ¢ 1 urons 2015 r.: Crangapruadopm, 2018. - 8 c.

5.TOCT 2.120-2013. Egunasi cuctemMa KOHCTPYKTOPCKOM JOKyMEHTAIUU.
TexHnueckuil nMpoekT. BBeneH B AEHCTBHE B KAa4eCTBE HALMOHAIBHOTO CTaHIapTa
Poccuiickoit @enepanuu ¢ 1 utons 2015 r. :Cranmaprundopm,2007. - 7c.

6. TOCT 15.101-2021 Cucrema pa3paOOTKM M TOCTAHOBKH MPOIYKLUHUU HA
MpOou3BOJICTBO. [lOpsiIOK  BBIMOJHEHUS] HAYYHO-MCCIIEAOBATEIbCKUX paldoT. —
Bren. 2021-08-24. —M.: Poccuiickuii UHCTUTYT CTaHAapTU3aIIUU. -6 C.

7.TOCT 7.32-2017 Cuctema cTtaHaapToB no uHbopManuu, OMOJIMOTEYHOMY U
u3narenbckoMy neny. OTder o HaydyHO-HCClenoBarenbckoi pabore. CTpykTypa u
npasuia opopmienus. - Beea. 2017-10-24. — Crangaptundopwm, 2017. - 32 c.
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5.2. Ilepeuenb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTepHeT», HEOOXOAUMBIX IS CAAYH KAHANIATCKOI0 IK3aMeHa:
1. Enunoe OKHO J0CTyTIa K UH()OPMAIIMOHHBIM pecypcam
(http://window.edu.ru).
2. HanmonaneHas anmektponHas ouodaunoreka (http://www.elibrary.ru).
3. ®enepanbHoe xpanwimine «EauHas KOUICKIHs U(POBBIX 00pa3oBaTeIhb-
HBIX pecypcon» (http://school-collection.edu.ru).

4. Oenepanbubli  MHTEpHET-TIOpTAN «Poccuiickoe  oOpa3zoBaHUE»
(http://www.edu.ru).
5 DNIEKTPOHHO-0MOIMOTeUHAS cucrema «IPRbooks»

(http://www.iprbookshop.ru).

6. DiekTpoHHO-0MOIMoTeuHas cucrema «Jlaupy (https://e.lanbook.com).

7. Caiitr ®I'BY @enepanbHblii HHCTUTYT MPOMBIIUICHHOW COOCTBEHHO-
ctu http://www1.fips.ru.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JJIA TPOBEAEHUA KAHAUJATCKOI'O DK3AMEHA
Jliia obecrieueHus: NpOBEACHUS KaHIUAATCKOIO SK3aMEHa UMEETCs CIEAYIoIas

MaTepHualbHO-TEXHUYECKas Oa3a:

— y4yeOHas ayIuTOpHs, OCHAIICHHAs KOMIUIEKTOM MEOENIU U JIOCKOM, JJIsSl TIPO-
BEJICHUS KOHCYJIbTAIlMA U KaHAUAATCKOTO PK3aMEHa;

— KOMITBIOTEPHBIE KJIACChl € IIOCTOSHHBIM JOCTYIIOM K HWH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHON ceTH «V/HTepHET», a TAaKKe YWUTAIbHBIE 3aJibl HAYYHOU
oubnuorexku BI'TY nnst caMocTosITeIbHON pabOThI aCIIUPAHTOB.

7. OCOBEHHOCTHU OPITAHU3ALIAU ITPOBEJIEHUA KAHANIAATCKOI'O
9K3AMEHA JIJ151 UHBAJIM/10B U JIULII C OT'PAHUYEHHBIMH
BO3MOXHOCTSIMHU 3/10POBbSI

[IpoBencHME KAaHIUAATCKOTO AdK3aMeHa IS aCTHPAHTOB C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMHU 370POBBS TIPOBOAUTCS C YIETOM OCOOCHHOCTEH MCUXO(PU3NIECKOTO
Pa3BUTHS, HHIUBHUIYaIbHBIX BOBMOXHOCTEH M COCTOSIHUS 37TOPOBBS.

[Ipu mpoBeneHNH TMPOMEKYTOUYHOW aTTeCTAlMKM 00ECIIeYnBaCTCS COOMIOACHUE
CJIeAYIOIINX TPeOOBaHMIA:

- JUISL ACTIMPAHTOB M3 YMCJIA JIUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS
MIPOMEXKYTOYHAS aTTECTAIIMS TPOBOJUTCS C YUETOM OCOOEHHOCTEH TICUXO(PU3UIECKO-
ro pa3BUTHSA, WHIWBHUIYAJIbHBIX BO3MOXKHOCTCH W COCTOSIHUS 3JIOPOBbS TaKuUX 00Y-
YaIoMUXCs (J1ajee - UHAUBUIyaIbHbIE OCOOEHHOCTH);

- IPOBEICHUE MEPOTNPHUATUN TI0O TPOMEKYTOUHOM aTTeCTAllUU JJIS JIUI] C Orpa-
HUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBSI B OJJHOM ayJUTOPUU COBMECTHO C aclupaH-
TaMH, HEC UMEIOIUMH OTPAaHUYCHHBIX BO3MOYKHOCTEH 3I0pPOBbBS, JOIMYCKACTCS, SCIH
ATO HE CO3/IaeT TPYAHOCTEH IS aCIIMPAHTOB;


http://window.edu.ru/
http://www.elibrary.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.iprbookshop.ru/
https://e.lanbook.com/
http://www1.fips.ru/
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- TIPUCYTCTBHUE B ayJUTOPUU ACCUCTEHTA, OKa3bIBAIOIIETO aCIHUpaHTaM HE0O0-
XOUMYI0 TEXHUYECKYIO IMOMOIIb C YYETOM MX HMHIWBHIYaTbHBIX OCOOCHHOCTEH (3a-
HATH pabouee MeCTO, MOHATh U 0(OPMHUTH 3ajaHIE, OOIIATHCS C MPETIOaBaATEIIEM);

- TIPEI0CTaBIICHUE aCITUPAHTaM TP HEOOXOJAUMOCTH yCIyTH C UCIIOJIb30BaHU-
€M PYCCKOTO >KECTOBOTO SI3bIKa, BKIIFOUYas 0OECIIeUeHre JOMyCcKa Ha 00BEKT Cyporie-
peBomumka, TrdIonepeBoaUrKa (B OPraHMU3aIUK JODKEH OBITh TaKOW CICIHAIUCT B
mrare (ecau 3TO BOCTpeOOBaHHAS YCIIyTa) WM JOTOBOP C OPTaHU3AIMSIMH CHCTEMBI
COLIMAJIBHOMN 3alIUTHI IO MPEIOCTABICHUIO TAKUX YCIIYT B CIydae HEOOXOAUMOCTH);

- IpeJI0CTaBICHUE acUpaHTaM IpaBa BIOOpa MOCIEI0BATEILHOCTH BBITTOTHE-
HUS 3aJaHUS U YBEIIMYECHHWE BPEMEHH BBITIOJIHCHUS 33JaHUs (IO COTJIACOBAHUIO C
MpenoaaBaTeieM);

- TI0 JKEJIAaHUIO aclpaHTa YCTHBIA OTBET IPH KOHTPOJIE 3HAHUI MOYKET TIPOBOTUTHCS

B MUCBbMEHHOU (hopMe MiIH Ha0OOPOT, MUCHMEHHBIN OTBET 3aMEHEH YCTHBIM.

8. OIEHOYHBIE CPEJICTBA JJIs1 IPOMEXYTOYHOM ATTECTAIIMA
ACIIUPAHTOB

Cnava acnupaHTOM KaHAMAATCKOTO 3K3aMEHa M0 CHEUUAIBHON TUCIUILIAHE
«TypbomaruHbl ¥ MOPIIHEBBIE JBUTATENINY» OTHOCUTCS K OLICHKE PE3yIhTaTOB OCBO-
eHUs TUCHUIUINHBI « TypOOMaIIvHbl U MOPITHEBBIC JBUTATENINY, OCYIIECTBISIEMON B
paMKax MPOMEKYTOUYHOU aTTECTALUU.

JInst mpyueMa KaHAUMIaTCKOro dK3aMeHa 10 CIEUUAIBHON TUCUUILIMHE CO3aeT-
Csl DK3aMEHallMOHHas Komuccus. PermamMeHT paboThl SK3aMEHAIIMOHHOW KOMHCCHH
onpenensercs IlonoxkeHnem 00 dK3aMEHAIMOHHONW KOMHCCHU W TIOPSIKE MpHema
KaHauaaTCKuX 3k3amMeHoB B BI'TY.

Ikajaa oneHUBaHUA
YpOBEHb 3HAHWHM acCUPaHTa OIPEICIACTCS OLEHKAMH «OTIMYHO», «XOPOIIO»,
«yIOBJIETBOPUTEIILHOY, «HEYAOBICTBOPUTEIILHOY.

IMoka3aTe/in 1 KPUTEPUHU OLIEHUBAHUSI POMEKYTOYHOM aTTeCTANMHU

OreHKa «OTIUYHO» - ACTIMPAHT J1aeT MOJHBIC, NCUCPITBLIBAIOIINEG W apTyMEHTH-
POBaHHBIC OTBETHI, TPAMOTHO HCIIOIB3YET HAYYHYIO TEPMHUHOJIOTHIO; YMEET CBS3bI-
BaTh TEOPUIO C TIPAKTUKOMU, BHICKA3bIBaTh 1 OOOCHOBBIBATH CBOM CyXXIeHHUs. Bo Bpe-
Ms 9K3aMEHa aCIUPAHT JOJDKEH MOIPOOHO OTBETUTH HA TPU BOIIPOCA DK3aMEHAITMOH-
HOTrO Oujera.

OIIeHKY «XOpOII0» - aCIUPAHT JAeT AOCTATOYHO TOJIHBIC U apTyMEHTHPOBaH-
HbIE OTBETHI;, MPUMEHSIET HAYUYHYIO TEPMHUHOJIOTHS, HO TIPH 3TOM JOMYCKAeT OIHOKY
WM HETOYHOCTh B OMNPEACIICHUSIX, TIOHATUSIX; YMEET CBSI3bIBATh TCOPHUIO C MPAKTH-
KOM, BBICKa3bIBaTh M OOOCHOBBIBATH CBOU CYXXJIeHMs. Bo Bpems 3K3amMeHa aCIIUpaHT
JOJDKEH TI0JIpOOHO OTBETHTH HA TPU BOMPOCA IK3aMEeHAIMOHHOTO Oumieta. [lomycka-
IOTCSl HE3HAYNTEIIbHBIC HE0UETHl U HETOYHOCTH, KOTOPBIE acIMPaHT MCIIPaBIIsSeT ca-
MOCTOSITEJIEHO B TIpoliecce Oece bl ¢ IK3aMEHAITMOHHOW KOMHCCHECH.

O1eHKY «yIOBJICTBOPUTEIBHOY - ACIIUPAHT JAeT HEMOJIHBIC U CJ1a00 apTryMeH-
THPOBAHHBIC OTBETHI; JIOMYCKACT CYIIECTBCHHBIC TEPMHUHOJIOTHUYECKHE HETOYHOCTH;
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YaCTUYHO apryMEHTUPYET COOCTBEHHYIO MO3ULMIO WM TOYKY 3peHus. Bo Bpems 3k-
3aMEHa aCIUPAaHT JAOJDKEH MOJAPOOHO OTBETUTHh HAa OJMH BOIPOC IK3AMEHALMOHHOTO
OuseTa 1 YaCTUYHO Ha JiBa Ipyr'MX BOIpoca.

OneHKy «HEyIOBJIETBOPUTEIBHO» - OTMEYAETCS] OTCYTCTBUE 3HAHUS TEPMUHO-
JIOTUM, HAY4YHBIX OCHOBAHUM, MPU3HAKOB, XapaKTECPUCTUK pacCMaTpUBAEMOU IIPO-
OJ1eMBbl; HE IIPECTaBI€Ha COOCTBEHHAsI TOUKA 3pEHUs 110 JaHHOMY Bompocy. Bo Bpe-
Ms DK3aMEHa aClIMPaHT YaCTUYHO OTBEYAET HA BOIIPOCHI.

8.1. KOHTpOJIbHO-I/I3MepHTeJILHI)Ie MaTepuaJlabl AJs1 HpOMeX(yTOqHOﬁ aTrrecra-
UM aCTIIMpPaHTOB

8.1.1. Bonpocsl 11l NPOMEKYTOUHOM ATTECTALMM ACIITMPAHTOB

Moayiab 1 «TypoomManmuHbD)

Pazmen 1. «Ilapo- wu  ra3orypOuHHble  ycTaHOBKH. IIpumMmeHenue
KOMOMHUPOBAHHBIX YCTAHOBOK)

1) IIpuHIMITHATBHBIE CXEMBI MMapo- M ra30TypOMHHBIX YCTAHOBOK IS 3JIEKTPO-
CTaHIIUM Ha OPraHUYECKOM U SIZICPHOM TOILIMBAX.

2) CxeMbI Iapora3oBbIX YCTaHOBOK.

3) TerutoBast 3¢(eKTUBHOCTH YCTAHOBOK M METOJIbI €€ TTOBBIIICHHUS.

4) KoMOnHMpOBaHHas BBIPAOOTKA TEIUIOBOM M JIEKTPUICCKOM SHEPTHUH.

5) Atomusble ctanimu TermocHaoxenus (ACT).

6) [lepcrieKTUBHBIC CXeMBbl TYPOMHHBIX YCTaHOBOK IS DJICKTPOCTAHIIUK Ha Op-
FaHUYECKOM H SIIEPHOM TOILIMBAX.

7) TennoBbie CXeMbI M XapaKTEPUCTHKH KOMOMHUPOBAHHBIX YCTAHOBOK.

8) KomOuuupoBaHHbIe TypOUHHBIC ycTaHOBKH ¢ MI'J[-reHeparopamu.

9) KoMOMHUpOBaHHBIC TAPOra30TyPOUHHBIC YCTAHOBKH.

10) TermooOMeHHOE M cenmapalldOHHOE 000pyaoBaHKe TeIIoBbIX cxeM [ITY wu
I'TY.

Paznen 2. «TeueHnue cxxuMaeMou KHIKOCTH B peIIeTKaxX TypOOMAaIIH)

11) OcHOBHBIEC ypaBHEHHS JTBHKCHHUS CKUMACMOM JKUIKOCTH.

12) TypOuHHBIC H KOMIIPECCOPHBIC PEIICTKHA M UX a’pOJUHAMUYCCKUE XapaKTe-
PUCTUKU TIPU JI03BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

13) MeTobl pacueTa INIOCKOTO M OCECHMMETPHUYHOTO MTOTCHIIMAIBHBIX TTOTOKOB
B pelieTKax.

14) ITpodunupoBaHue JIOMATOK B PEIIETKAX.

Paznen 3. «Ctynenu TypOoMaIlivt»

15) IIpeoOpa3oBaHne 3HEPTUU B TYPOHMHHOM U KOMIIPECCOPHOM CTYICHSX.

16) Bb10op xapakTepuCTHK U pacyeT TypOMHHOW U KOMITPECCOPHOU CTYIICHEH.

17) IIpoekTupoBaHKHE CTYIICHEH OOJIBIIION BEEPHOCTH.

18) Ctynenu CKOpOCTH, pajHajbHbIC M PaJHATbHO-OCEBbIC TYPOMHHBIC CTYIIC-
HU.

19) IByxbsipycHbie crynenu, KIT]] crynenu.
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20) BiimsiHue OCHOBHBIX T€OMETPUYECKHX M PEeKUMHBIX mapamerpoB Ha KIIJI,
CTENIEHb PEAKTUBHOCTH M KO3 (UILIMEHT pacxoja CTYIEHHU.

21) Bimsinue BIaXKHOCTH Ha OCHOBHBIC XapaKTCPUCTHKH CTYIICHH.

22) [lepeMeHHBIC a’POJMHAMHUYCCKUE CHJIBI, BBIHY)KJICHHBIC M CaMOBO30YKia-
folMecs Kojebanusi pabo4mx JIOMAaTOK TypOUHBI U KOMIIpeccopa.

23) Bpainaronuiicsi OTpbIB B peIlieTKax TypOOMAIIIHH.

24) Ilynbcaruu JaBlieHHUs] B IOTOKAX BJIAYKHOTO Iapa, HECTAIMOHAPHBIC CKAYKH
KOH/ICHCAIIUH.

25) MHorocTyneH4YaTsie TypOUHBI.

26) TerutoBoii IpoIIeCC MHOTOCTYIIEHYATOW TYPOUHBI.

27) KoHIieBbIC YIIIOTHEHHUS.

28) BIiryCKHBIC U BBIXJIOITHBIC MTATPYOKH.

29) OceBbie yCHUIIHS M UX YPaBHOBEIIMBAHHUE.

30) Dpo3us pabo4MX JIOMATOK.

31) 3ammra 37€MEHTOB MPOTOYHON YaCTH OT DPO3HHU.

32) Cenaparus Biard u3 MpOTOYHOM YacTH MapoBOW TYpOHHBI.

33) BriHocHbIE cenapaTopbli-miaporneperpesatenu Typoud ADC.

Paznen 4. «MHoroctyneHuarbie TypOOMAaIIUHBD)

34) IIpenenbHas MOLTHOCTh OJHOIIOTOYHON TYpOUHBI.

35) [TyTu OBBITIICHUS TIPEACITHFHON MOIITHOCTH TYPOUH.

36) TeXHUKO-3KOHOMUYECKHE OCHOBBI BEIOOpA KOHCTPYKIIUHU TYPOHHBI.

37) Be1O0op 4acTOTHI BpaIllCHUsI, YMCIIa BAIOB M [IWJIHHIPOB TYPOUHBI.

38) CxeMbl M pacyeT BO3IYIIHOTO W YKUIKOCTHOTO OXJIaXICHUS COIUIOBBIX U
pabovnx JIONATOK U AUCKOB POTOPA Fa30BBIX TYpOUH.

39) MHOroCTyIeHYaThIH 0CEBON KOMIIPECCOp.

40) Bnusiaue noteps B marpyokax Ha KIIJ] 1 Hamop koMmpeccopa.

41) HeycToitunBbIe pEKUMBI B pabOTE KOMITPECCOPA.

42) YHuBepcaabHas XapaKTePUCTHKA.

43) MopaenupoBaHHe KOMIIPECCOPOB.

44) MHOTOCTYIEHYAThIC IEHTPOOESIKHBIC KOMIIPECCOPHI.

45) BpiOOp ONTHMAIBHBIX T€OMETPUUECKUX Pa3MEpOB CTYMEHEH IIEHTPOOEIKHO-
ro KOMIIpeccopa.

46) IIpodumupoBaHue paboYMX KOJIEC U JONATOYHBIX auddy30poB.

47) TypOuHBI C IPOTHBOAABICHHEM, C MIPOMEKYTOYHBIM PETYJIUPYEMBbIM OTOO-
poM mapa.

48) CtyneH4aThIi TIOAOTPEB BOIBI.

49) JIlnarpaMMbl pe>KUMOB TYpOVH.

50) Ucnoaw3oBanue s Termodukaruu temia ['TY nu ADC.

Paznen 5. «IlepemennsIil pexxum pabOThI TypOOMAITTITH

51) ITepemeHHBIH PeXKXUM PabOTHI TYPOHMHHOM CTYIICHH.

52) [locneanue CTyMEeHH KOHIACHCAIMOHHOW TYpOMHBI MPH U3MEHCHHH 00BEeM-
HOTO TIPOITyCKa mapa.

53) O6001ICHNE XapaKTEPUCTUKU TyPOUHHBIX CTYTICHEH.
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54) PacnipenesieHe JaBJICHUHA 1O CTYICHSIM TNPU W3MEHEHUH pPEKUMa padoT
TypOUHBI.

55) CucteMsl mapopacnpe/ieicHus..

56) M3MeHeHue Harpy3kud TypOUHBI TIPU TEPEMCHHOM pPEXUME pabOThI, 3aHOC
COJISIMU TIPOTOYHON YaCTH.

57) IlepeMeHHBIH peKUM PaOOTHI Ia30TyPOMHHON YCTaHOBKH.

Paznen 6 «Metamisl, AMHAMHUKA U IPOYHOCTH JETaliei MapOBBIX U Fa30BBIX TYp-
OuH»

58) HaziexxHOCTh TypOMH KaKk OCHOBHOE TpeOOBaHNE UX M3TOTOBJICHHS, MOHTaKa
U DKCIUTyaTallHu.

59) YcnoBust pabOThI METAJUIOB B MMAPOBBIX M FA30BBIX TypOHUHAX.

60) CaoiicTBa CTalel U CILUIaBOB, MPUMEHSIEMBIX B TYPOMHOCTPOCHUH, U TPeOO-
BaHUS K HUM.

61) Ilpomecchl, BOSHUKAIOIINE B METaJUIaX MPH BBICOKUX TeMIeparypax, JJId-
TEIbHON paboTe U MEPEMEHHBIX Harpy3Kax.

62) Koppo3noHHast ycTaliocTh 1 KOPPO3UOHHOE PacTPECKUBAHHE IO/ HAIPshKe-
HUEM B 3JIEMEHTaX TYpOUH 101 BIUSHUEM arpeCcCUBHbBIX IPUMECEH B mape.

63) Pabouue nonaTku, UX MPOYHOCTH U BUOPAIIHH.

64) O6ecnicueHre BUOPAIMOHHON HAJICKHOCTH JIOIIATOYHOTO ariapara.

65) [lucku, uX MPOYHOCTh U BUOPAIIHH.

66) BuOpanuu potopoB u QpyHIaMeHTA.

67) HuszkoyacToTHBIC BUOPAIIUU POTOPOB.

68) 'mnpoarHaMUYeCcKre CHITBI B CTYTIEHSX, YIUIOTHCHHUS B TIOAIIUITHHKAX.

69) MaHeBpeHHOCTh TYpOUH.

70) TepMuyeckre HANPsHKCHHUS B JCTAISIX TYpOWH, TEPMOYCTAJIOCTh JeTanei
TypOUH.

MoayJb 2 - «IlopuiHeBble IBUTaTEIW)
Paznen 1. BBomHas nekuusi, ocHOBaHHas Ha Kypcax «TepmomuHamuka u
Terionepenavya», «l'maporazoauHamuka», «Teopust padoumx mporeccoB [IBCy,

«Cucrembl  gpurarenein»  «KoHcTpyupoBanue — asurarenei», — «/IuHammka
JBUTATENCH», «ABTOMAaTUYECKOE PpETyJUpOBaHUE JBHUrarenei» (OakaiaBpuar,
MarucTparypa).

1) Paboune 1UKIBI 2-X TAKTHOTO M 4-X TAKTHOT'O ITOPIIHEBOTO JIBHIaTEIIS.
AHan3 nmokasaresen HUKJIOB.

2) OcHoBHBIC Moka3zatenu padbouero mporecca JIBC. Ilokaszarenn coBepiieH-
CTBA TEPMOJNHAMHYECKOTO LIUKJIA.

3) T'a3000MeH B 2-4 TaKTHBIX M 4-X TaKTHBIX ABUTATENAX. CXeMbI Ta3000MeHa.
IToxa3zarenu nporecca.

4) TlpuMmeHeHHE HaIyBa C ICNbI0 YIYUIICHUS MOKA3aTe/IeH MOPITHEBBIX JIBH-
rareneil. Konctpykunu TypOOHaAlyBOUHBIX arperaTos.

5) KOHCTpyKIMs MOPIIHEBBIX IBUraTeNIeH pa3IMYHOTO HA3HAYCHUS U MX CH-
CTEM.
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6) T'eomeTpuyeckue, KHHEMAaTHICCKUE U JUHAMHUYCCKUAC XapaKTEPUCTUKH KPH-
BoIMMIHO-maTyHHoro mexanusma (KIIIM) nopuneBoro apurarens. {uarpamma cu,
nerctBytonux B KIIIM mnopiineBoro aBurarens; mojsipHas auarpamma Cui, Aeu-
CTBYIOIIasl Ha IIATYHHbIE U KOPEHHBIE IICHKHU KOJIEHYATOro Baja; HaOeraromun Kpy-
TAIUHA MOMEHT;

7) OcCHOBHBIC TOJIOXCHHS [0 YPABHOBEIIMBAHUIO IOPIIHEBOTO JBHIaTEIs.
[lenTpoOex)HbIe CUIIBI HHEPLIMU, CHIIBI UHEPIIMU TIEPBOTO U BTOPOTO MPsAKa, MOMEH-
ThI, BO3HUKAIOIINE OT MHEPLUHMOHHBIX CHJI B MHOTOLMJIMHJPOBOM JBuUratene; Mexa-
HU3M JlaHuecTepa.

8) KpyruibHble KoJeOaHUs KoJIeHYaToro Basia. [ToHSTHE COOCTBEHHBIX U BBI-
HY>XJICHHBIX KOJIEOAHUI CUCTEMBI, SIBIICHHE PE30HAHCA, MPUMEP KOHCTPYKIIUU JIeMII-
depa KpyTUITBHBIX KOJICOaHMIA.

9) KoHCTpyKIUS MEXaHWYECKOTO YYBCTBUTEIBHOIO 3yieMeHTa (YD) peryisro-
pa yacToThl BpauieHusi. BoccranapnuBaromias v nojjiepKuBarolias cuia, Y paBHEHUE
CTaTUYECKOTo OasiaHca JaHHBIX CHUIIL.

Paznen 2. YucneHHoe MaTeMaTHyecKOe MOJEIUPOBAHUE paObOUYMX MPOIECCOB
HNOPIIHEBBIX  JBUraresned (CUCTeM TOpIIHEBbIX jaBurateneil). CoBpeMEHHbIE
OTE€YECTBEHHbIE U 3apyOekHble (yuyeOHblE U JIMLEH3UOHHBIE) MPOrPAMMHBIE
KOMIIJIEKCHI.

10) Ilonste nuddepeHnmanIbHOr0 ypaBHeHUs. YHCIEHHOE WHTETPUPOBAHHE
(MeTon Diinepa, ynydiieHHbId MeToa Jitnepa, meton Pynre-Kyrra).

11) TlonoxeHus TEOPHH TEPMOJWHAMUKH, TEIUIOTIEpEadll U MaccooOMeHa co-
JiepKalrecs B OCHOBE MAaTeMaTHYECKOW MOJENH padoyero mpoiecca MOpPIIHEBOrO
JIBUTATEJIS.

12) InddepeHnmanbHoe ypaBHEHUE, ONKCHIBAIOIICE W3MEHEHHE TEPMOJMHA-
MUYECKUX MapameTrpoB padouero tena (PT) B muimHApe MOPHIHEBOrO JBUTATENs
(omuchIBaeTCA MPOIECC MacCooOMEHa uepe3 OpraHbl Ta30pacipeiesieHus], TEmI000-
MeH PT co cteHkamu kaMmepsl cropanus, Temionoasoa kK PT B pesynbrare cropanus
TOIUIABA, OTBOJ BHYTpeHHEU 3Hepruu otT PT B pe3ynbrare coBEpIICHUsS UHIUKATOP-
HO paboThI).

13) Tlpeobpa3zoBanue ucxoaHoro auddepeHInanbHOTO ypaBHCHHS B ypaBHe-
HUE, pEeIIaeMOe METOJIOM KOHEYHBIX Pa3HOCTEN. 3aJaHNe HAYaJIbHBIX YCIOBUM.

14) CoBpeMeHHBIE OTEYECTBEHHBIC U 3apyOeKHbIC (YUeOHBIC U JTUIICH3MOHHBIE)
POrpaMMHBIE KOMIUIEKCHI JUIsl HCCIIEIOBAHUS MTPOLIECCOB MOPIIHEBBIX JABUTATEINEH.

Paznen 3. Metononorus pa3pabOTKU TOPIIHEBBIX JBUTaTeNied C BBICOKUMHU
TEXHUKO-I)KOHOMHYECKUMU MOKa3aTeNsIMU, OTBEYAIOIINX COBPEMEHHbBIM
TpeOOBaHUSIM.

15) [IpumeneHre HaaayBa C IENbI0 yBeaHdeHHUS 3(G(GEKTUBHONW MOIIHOCTH H
YIYUYIIEHUS] SKOHOMUYHOCTHY MOPIIHEBOro ABUratessi. CorlacoBaHue XapaKTepUCTUK
TypOOHTyBOYHOTO arperara W MOPITHEBOW YacTH JIBUTATENS B IIMPOKOM JHvara-
30HE HArpy304YHBIX PEKUMOB JIBUTATEIIS.
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16) Mcnonp3oBaHre METOZ0B ONTUMHU3AIUH TIPU MPOSKTHPOBAHUN CUCTEM J[BU-
rarens (CMCTeMbl TOIUIMBOIIOAAYH, ra30paclpeiesieHusl, CHCTEMbl CMa3K{, U OXJa-
JKIICHUS ).

17) Pa3paboTka cHCTEM YIpaBICHUsS TBUTATENs HA OCHOBE NMPHUMEHCHHUS JJICK-
TPOHHBIX CPEJACTB (MUKPOIPOLIECCOPHOE YIIPABICHHUE).

18) YerpoiicTBO THIIOBOTO MUKpOIPOIECCOpa: CTPYKTYpHBIE — DJIEMEHTHI U
¢yHKIMY. JIaTYMKN M UCTIOJHUTEIbHBIE MEXAHU3MbI 3JIEKTPOHHOM CHCTEMBI yIIpaB-
JICHUS TOPIIHEBBIM JBUTATEIIEM.

19) [Monstuss  «OnTHMU3ANMS  CIIOKHOH TEXHUYSCKOW CHCTEMBI», IIEICBOU
byHKIMH, (PaKTOPHOTO MPOCTPAHCTBA MOMCKAa MUHIMYMA ENeBON (HyHKITUH.

20) AHanuTH4eckuii MeTo]] (Ha OCHOBE aHAJM3a MPOM3BOJHBIX IIENEBOM (PyHK-
LMM) W YUCJICHHbIE METOJbl HAXOXKICHHS MUHUMyMa LeJaeBOil (yHKIMH. MeTomsl
annpOKCUMAalUH JaHHBIX.

21) [loHsiTHE «yCIOBHOW» ONTHMHU3AIMH (HAXOKIACHHE MHUHUMYMa (DYHKIIMU B
YCIIOBUSIX HAKJIAJbIBAEMbIX OTPAaHUUEHU).

22) Texnonoruu CAIIP. Knaccudukarusi METO0B POSKTUPOBAHUS SHEPTETH-
YEeCKUX MalllMH: aBTOMAaTH3alusl IPOEKTHBIX padOT, OPUTMHAIBHOE IPOEKTUPOBAHUE,
TUIIOBOE MPOEKTHUPOBAHUE, aJAIITUBHOCTD IIPOEKTHBIX PELICHUI.

23) Unrterpanus otnenpabix CAIIP B euHy0 cHCTEMy MPOCKTUPOBAHUS SHEP-
reTUYECKUX MALINH

24) CAD cucreMbl ISl IPOCKTHPOBaHUs dHepreTudecknx Mmamm: 2-D wu 3-D
TBEPJIOTEILHOE MOJICIIUPOBAHUE JIeTalled W y3/0B nopiiHeBoro asurarens (B I1K
Compass-3D, SolidWorks wu ap.), aHUMallMOHHOE TPEICTABICHUE PE3YIHLTATOB MO-
JEIUPOBAHUS TUHAMUYECKHUX MTPOLIECCOB.

Pazpgen 4. Ilpouecchl TOIIMBONOIAYU, CMECEOOpa3oBaHUs W CrOpaHHs B
MOPIITHEBBIX JBUTATENAX. YJIYUIIEHHUE HKOJOTHYECKUX IOKa3aTesie MOPITHEBBIX
JBUTATENEH (BpeHBIE BHIOPOCHI, aKyCTHUECKOE U3ITYUCHHE).

25) TpeboBaHUs K Ka4eCTBY MPUTOTOBICHUS OCH30BO3IYIITHONW CMECH IS Kap-
OIOpPaTOPHOr0 W MHXKEKTOpPHOTO aBuratens. Croco0d BocIIaMEHEHHS O0SH30BO3TYIII-
HOM cMecH B IIWJIMHJIPE MOpIIHEeBoro asuratens. KoHcTpykius kapOropaTopa, BCIO-
MoOTaTeNIbHbIE CUCTEMBI KapOropaTopa.

26) XapaKTepUCTHKH IIPOIECCOB CMeceoOpa3oBaHUs IU3CILHOTO JIBHTATEIIs
TPaJIUIIMOHHON KOHCTpYKIMK u Tuma «Common Rail» (naBieHue BIPBICKHMBaHHS
TOTUTMBA, CKOPOCTh MCTEUEHUS TOIUIMBA M3 PACTIBLIMTENS (POPCYHKH, CKOPOCTh pac-
MPOCTPaHEHUST TOIUTMBHOTO (DaKena BHYTPH KaMephbl CrOpaHUs, XapaKTepHBIC 30HBI
TOIUJIMBHOTO (paKesa).

27) BeiOOp onTHMaNIbHOTO yIjla ONEPEKEeHUs T0Jauu TOIUIMBa. Bpems 3amepik-
KM CaMOBOCITJIAaMEHEHHUS TOTUTHBA M (PaKTOPHI, BIUSIIONINE Ha HETO.

28) KOHCTpYKIMST ¥ MPUHIIMIT JICHCTBUSA TOILIMBHON (DOPCYHKHM TU3ENs THIA
«Common Rail» (snexkrporuapaBindeckoi, mbe30dIekTpuueckoit). dopma u mapa-
METpPBI IEKTPUUYECKOTO UMITYJIhCa, MTOABAEMOTO CHCTEMOU yMpaBJICHHUs Ha KIlalaH
AIEKTPOTUAPABINYECKON (DOPCYHKH.

29) CtaTnyeckuii pacuyeT CUCTEMbI TOIUITMBOIOAYN TU3EIBHOTO ABMraTess (Io-
PAJIOK BBITIOJTHEHUS).
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30) Bimsinue ycioBuii cMeceoOpa3oBaHusl B MWIMHAPE MOPITHEBOTO JABUTATEIS
Ha oOpaszoBanue BpeaHbiXx BeIOpocoB (NOX, CO, CH, caxa). OCHOBbI XUMHUUYECKOM
KkuHeTHKH. CKOpOCTh XMMHUYECKOH peakiuu, (Gopmyna AppeHuyca. YiydlieHue
HKOJIOTHYECKUX TapaMeTpPOB U3EIBHOTO JABHUraTellsl 3a CYeT ONTHMM3ALUU MPOIeC-
COB cMeceoOpa30BaHus U CTOPAHUS.

31) «Buenrauey» cnocoObl HEWTpaaM3alMU BPEIHBIX BHIOPOCOB: YCTaHOBKA
HeirpanuzaTopoB NOX u CO u «ioxuratessi» cakd B CHCTEME BBITYCKa JH3EIIs.

32) CiocoObI CHMYKEHUST aKyCTUYECKOTO IIIyMa M BHOPAIMU TIOPIITHEBOTO JIBUTA-
TeNst. YCTaHOBKA TIIYIIUTENECH IIyMa; YPaBHOBEUIMBAHUE WHEPIMOHHBIX 3(dexToB,
ycTaHOBKa JieMnepoB (Tacuteneil) koneOaTeIbHbIX MPOIECCOB.
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