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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hensamu ocBoeHUs yuyeOHOW MUCHUIUIMHBI «OCHOBBI MEXAHUKH TATOBOTO
MOJABMYKHOT'O COCTaBay SIBJISIOTCS:

— W3y4YCHHWE W TIOHMMAaHHUE CTYACHTAaMH TPEOOBAaHUM, IPEABABIICMBIX K
JTUHAMHUKE U IPOYHOCTH MOJABUKHOTO cocTaBa (I1.C.), KOTOPbIE ABJISIIOTCSI OCHOBOM
€ro MPOEKTUPOBAHUS U IKCILTyaTallUH;

— U3y4YCHUE TUHAMUYECKUX SIBJICHU, BOZBHUKAIOIINX B PETbCOBOM Iy TH U 1.C.
MIPU €ro JBUXEHUU IO PEIbCOBOMY IyTH, a TAKXKE SIBJICHUM, BO3HUKAIOIIUE TPU
B3aMMO/ICHCTBUH TTOJABMYKHOI'O COCTaBa C OKPY KAIOIIEH Cpeoi;

— M3yYCeHHUE TWHAMUYECKHMX SBJICHUM ISl TIPAaBWJIBHOTO BBIOOpA CXEMBI U
rmapaMeTpoB 00OpYJOBaHHS IIOJBM)KHOTO COCTaBa W, B YaCTHOCTH, €ro
BHOPO3AIUTHBIX YCTPOMCTB (PECCOPHOE IIOJBEIIMBAHUE, TOPHU30HTAIBHBIC,
MPOJIOJbHBIC U MONIEPEYHBIC CBSI3U KOJECHBIX Map C PaMOMl TENEKKHU U TEJIECKKHU C
Ky30BOM, TOJBEIIMBAHUE TATOBOTO JBUTaTelis, TATOBOI'O PEIyKTOpa U T. II.), a
TaKkKe NIl CHUKEHUS JUHAMHYECKUX CHJI, ICHMCTBYIOIIMX HA HECYIIUE AJIEMEHTHI
MEXaHUYECKOM YacTH M Ha KEJIC3HOJOPOKHBIM MyTh, HAa DJIEKTPUUECKOE H
ITHEBMATHYECKOEe O0OpYJIOBaHHME IOJIBMDKHOTO COCTaBa M HAXOASAIIUXCS B HEM
JIIOJICH;

— OCBOUTH KaK pacyeTHbIC METO/Ibl, TAK M1 COBPEMEHHBIE METO/IbI ITPOBEICHUS
JTUHAMUYECKUX U MTPOUYHOCTHBIX UCTIBITAHUU.

3agayamMu OCBOCHUSI y4eOHOU MUCHUIUIUHBI «OCHOBBI MEXaHUKHU TATOBOTO
MTOJIBMYKHOT'O COCTaBay SIBJISIOTCS:

— OCBOGHHME 3HAaHMM O MeNIX HU3YYEHUs JTUHAMUYECKUX SIBJICHUH,
BBI3bIBAEMBIX HEPOBHOCTSIMH, BCET1a UMEIOIIMMUCS Ha 5KEJIE€3HOI0POKHOM MyTH U
O0aHJakaX KOJICCHBIX Map M MPOSBISIOMIMMHU Ce0sl MPH JABWKCHUHU TOJBHAKHOTO
cocTaBa IO TyTH, TMOHUMAHHUS, YTO JAWHAMHUYECKUE SBIICHUS HE SBISIOTCS
HEOOXOJMMBIMU JISl BBIMIOJIHEHHUS OCHOBHOM (DYHKIIMM TOABUIKHOIO COCTaBa:
oOecriedueHus epeBO30YHOr0 MPoIecca;

— ocBOeHHUE (OpM MPOSBICHUS TUHAMUYCCKUX SBICHUN B DKCILTyaTallluu, UX
HETaTUBHOTO BJIUSHMS HA MPOYHOCTh U (PYHKIIMOHMPOBAHHE MEXAHWYECKOW H
AJIEKTPUYECKOM YacTH I1.C., METOJOB HCCJICJAOBAHUS U CPEJICTB OTPAHUUYCHUS
JMHAMUYECKUX SIBJICHUHN B AKCILTyaTalllH;

— OCBOGHHME CTYJICHTAaMH METOJIOB HUCCIEIOBaHMUS CBOOOJHBIX U
BBIHYKJICHHBIX TOPU3OHTAJIBHBIX U BEPTUKAIBHBIX KOJIEOAHUM CIIOKHBIX MOJIEeH
I1C;

— OCBOEHHUE CTYJICHTAMH B 3aBUCUMOCTH OT HAJIUYHS 3JIEMEHTOB PECCOPHOTO
MOABCIIMBAHUS W MOJIEIU KEJIC3HOJOPOKHOIO IMYTU C JIMHCHHBIMH WM



HEJTMHEUHBIMU XapAaKTEPUCTUKAMU BBIOpATh U3 M3YUYEHHBIX UMU HEOOXOAUMBII
METOJ] UCCJIEAOBAHUS CBOOOIHBIX U BBIHYKJICHHBIX KOJICOAHUIA;

— OCBOCHHE CTYJCHTAMH METOJOB UCCIIECIOBAHUS MPOYHOCTH U HAJICKHOCTHU
Hecymux KoHcTpykumii 11C;

— OCBOCHHE HABBIKOB CaMOCTOSITENIBHOW pabOThl C HAYYHO-TEXHUYECKOM
auTepaTypou no auHamuke u npounoctu [1C.

2. [InanupyemMsble pe3ybTaThl 00yUYeHUS 10 AUCITUIUIMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUeHus M0 AUCHMIUIMHE (MOIYIIO):

IIK-9 - Mmeet HaBBIK BBIMOIHATE 00OCHOBAHHE MAapaMEeTPOB KOHCTPYKITUU
KOHCTPYKIIMM M CHCTEM NOJBUKHOTO COCTaBa BBICOKOCKOPOCTHOT'O HAa3€MHOIO
TPaHCIIOPTa;

ITIK-10 - CriocoGeH npuMeHsATh pacyeTHbIE U IKCIIEPUMEHTAIbHBIE METO/IbI
IPU CO3JaHUM HOBBIX OOPA31[0B TEXHUKHU.

OOGy4eHue 1o JUCHUILIMHE (MOAYJII0) MPEANOaraeT, YTo M0 €ro pe3yJibraramMm
oOyuatoruiicst 0yier:

3HaATDb:

- OCHOBHBIC JUHAMHUYECKHE XapaKTEPUCTUKU CUCTEMbI «IIOJIBUKHOM COCTaB
— TyTh», METOABl HCCIACAOBAHUS KOJEOAHWM W YCTOWYHMBOCTH JBIKCHHS
MMOABMIKHOT'O COCTaBa

YMmeTh:
- HCCIIEIOBATh JIMHAMUKY 3JIEMEHTOB MOABMXKHOIO COCTaBa U OIEHUBATh
TMHAMAYECKHE KaueCcTBa U 0€30IIaCHOCTh MOABUKHOTO COCTaBa

Baanern:
- METOJIaMH OIICHKH JTUHAMHUUYCCKHUX CHJI B DJIEMEHTaX IOJIBHKHOI'O COCTaBa,
METOJAaMHU MOJICJIMPOBAHUS JUHAMHUKH U IPOYHOCTH

3HaTh:

- METOJZIbI OIICHKM HArpy>KCHHOCTH JJIEMEHTOB IMOJBMXKHOTO COCTaBa, ,
OCHOBHBIC TPUHITUIIEI pacyeTa MPOYHOCTH HJIEMEHTOB TIOJIBIDKHOTO COCTaBa,
pacyeTHBIE CXEMbl OCHOBHBIX JICTAJICH M Y3JI0B MOJBHKHOTO COCTaBa, METOJIBI UX
MaTEMaTHYECKOTO MOJCITUPOBAHUS

YMmeTh:



- HCIIOJIB30BAaThb I/IH(bOpMaI_II/IIO O HOBBIX M ICPCIICKTHBHBIX KOHCTPYKIMAX
TATOBOT'O ITIOABMXKHOI'O COCTaBa, BBI6I/IpaTL N3 N3YUCHHBIX MCTOJ0B HCO6XOI[PIMBII>1
MCTOJ UCCIICAOBAHUA XaPAKTCPUCTHUK IMOABMIKHOTO COCTaBa

Baanern:

- HaBBIKAMHM TPUMEHEHHUS THIIOBBIX PACUYETHBIX METOJ0B OOOCHOBAaHUS
MMapaMeTPOB TATOBOTO MOJBUKHOTO COCTaBa, METOJAAMH OLICHKU HAIPSIKEHHOTO U
ne(OpMHUPOBAHHOTO COCTOSIHHUS JICMEHTOB ITOJIBHYKHOTO COCTaBa

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

O6masi TPpyAOEMKOCTh TUCHMIUIMHBL (MOayiisi) coctaBisier 10 3.e. (360
aKaJieMUYecKux yaca(oB).

3.2. OObeMm pguctUIUIMHBI (MOayns) B ¢GopMe KOHTAaKTHOM pabOThI
oOyvarmuxcst C  IeJarormueckuMu  paboTHUKaMu ®W  (WIM)  JIUIIAMH,
MIPUBJICKAEMBIMU K peaTn3anuy 00pa30BaTeIbHON MTPOTrpaMMbl HA HHBIX yCIIOBUSX,
IPY POBEJICHUY yUEeOHBIX 3aHITHIA:

KonuvecTBo yacos
Tun y4eOHbIX 3aHATHI Cemectp
Beero =T T w8 | Mo
KonrakTHas paboTa rmpu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 144 48 48 48
B ToMm uncie:
3aHATUA JIEKLIMOHHOTO THIIA 96 32 32 32
3aHATUSA CEMUHAPCKOro THUIa 48 16 16 16

3.3. O06bemM mucruIUIMHBL (MOAYJsA) B (hOpME CaMOCTOSITENIBHONW padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydYarOUIUXCS C
MeJarornYeCKuMU pabOTHUKAMU U (WJIH) JTUIIAMH, IPUBJICKAEMBIMH K PeaT3alliu
oOpa3oBaTeIbHON MpPOrpaMMbl HAa HWHBIX YCJIOBHUSX, TMPU TPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalnu cocTapisieT 216 akageMuyeckux yaca (0OB).

3.4. IIpu oOy4eHnu o HHANBUAYAIbHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE TPH
YCKOPEHHOM 00y4Y€HHUH, O0BEM JUCHUILUIMHBI (MOJYJIs1) MOXKET ObITh peaau30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takxke B hopme
KOHTAKTHOM paboThl 00Y4YarOIIMXCS C MEJarornyecKuMu pabOTHUKaMU U (WJIH)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliui 00pa3oBaTEIbHOM MPOrpaMMbl HA MHBIX
YCIJIOBHSIX, IPU MPOBEAEHUU IIPOMEKYTOYHOM aTTECTALINH.

4. ConepxaHue JUCHUIUTAHBI (MOIYJIA).




4.1. 3a"HaTHS TEKIIMOHHOTO THUIIA.

TemaTtuka JIGKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKaHHE

CriocoObl OIIEHKH MPOYHOCTH U HECYIIUX JCTalIed MEXaHUYECKON YacTH MO IBUYKHOTO

CcoCTaBa.
CriocoOb1 OLCHKHU HAZAC)KHOCTHU HECYIIUX /:[eTaneﬁ MEXaHHIECKON YaCTH IIOJABHIXXHOTI'O COCTaBa.

OcHOBEI pacucTa L[eTaneﬁ MEXaHUYECKON YaCTH MOABUIKHOT'O COCTaBa HAa NPOYHOCTD.
Crioco0bl onpeieNieHNs] HanpsHDKEHHU B 2JIEeMEHTaX KOHCTPYKIMHU 110 3aJJaHHBIM Harpy3Kam.

PvaeT CTaTUYCCKNU HeOHpeI[eHI/IMBIX CUCTCM.
Crioco0bI OIIEHKH MTPOYHOCTH HECYIIUX AeTanel IMOABIKHOTO COCTABa.

XapaKTepUCTUKHU YCTATIOCTHOW MPOYHOCTH U CIIOCOOBI €€ MOBBIIIICHUSI.
3amnac YCTaHOCTHOﬁ MIPOYHOCTH U CIIOCOOBI €ro OLCHKHU IPpHU ACTCPMHUHHUPOBAHHBIX PCIKUMAX HAI'PYIKCHUS.

®du3nYeCKue 0OCHOBBI nponecca paspyumcHusa METaJlJIOB.
BepOHTHOCTHLIfI XapaKTep UX NpOYHOCTHBIX CBOICTB METAJLJIOB.

PacueTsl Ha yCTaI0CTHYIO IPOYHOCTD MIPU CIIyYaHHBIX PEKUMaX HArPYyKEHHUS.
Jenenne Hecymux neTasnei moaBmkHOro cocrasa Ha rpymnnsl (I u II) B 3aBuCMMOCTH OT MOCIEACTBUIN UX
OTKa3a.

XapaKTepI/ICTI/IKI/I BKCHHyaTaHHOHHOﬁ Harpy>K€HHOCTH HECYIIHUX HeTaﬂeﬁ HOABUXKHOTO

COCTaBa M YUCT UX IIPH pacd€Tax YCTaHOCTHOﬁ IMPOYHOCTH.
COBpGMGHHBIG MCTOABI MPOBCACHUA NTUHAMHWYCCKUX U MTPOIHOCTHBIX HUCHIBITAaHUHA 1 amnmaparypa,
MpUuMEHsAEMas Mpu 3TOM.

Bunbl 0TKa30B HeCyUX JeTajel MOABUKHOIO COCTaBa.
HpOFHO3I/IpOBaHI/Ie HaJACKHOCTHU OTKA30B HECYIIUX zIeTaneﬁ IIOJABHXXHOTI'O COCTAaBa.

Benmuunna mpoOera 10 MOSBIEHUS YCTAIOCTHBIX TPEIINH.
CHmwxenne KodQuIreHTa 3amaca ycTaloCTHOM MPOYHOCTH HIKE IOy CTHMON BETMIHHBI.

10

Bupl konebanuii 1 BO3MYIIICHHH.
CB060,HHI>I€ 1 BbIHYKJICHHBIC KOHGGaHI/IH; BO3MYIICHNS, BBI3BIBAIOIINC KOJ'I€6EIHI/IH 3.I1.C.

11

OcoOeHHocTH ypaBHEHUH OOKOBBIX KOJIeOaHUH.

KunemaTtndeckoe ornucanue nporecca KadeHus KOJIECHOW Tapbl 03 MPOCKaJIb3bIBAHMUS: BBIBOJ ypaBHEHHUI
H3BHJIMCTOTO JBM)KCHHE KOJIECHOM Taphl, COOCTBEHHAS YaCTOTa M MEPUO.T KOJIeOaHui, COOCTBEHHAs
IMPOCTPAHCTBCHHAA 4aCTOTa, 3aKOH KoJIe0aHUI OTHOCA W BIWISTHUS KOJECHOM Inapbl, JJIMHA BOJIHBI OTHOCA U
BUJIAHUA.

12

Kauenmne xonecnoi Iapel C IPOCKAJIIL3bIBAHUCM KOJIEC 110 PCIIbCAM.
CKOpOCTI/I MPOCKAJIb3bIBAHUA KOJIEC IO PCIbCaM; TCOPUAL @.KapTepa; OTHOCUTCJIBHBIC MTPOJAOJBHBIC U
NMonepeYHbIC CKOPOCTHU NPOCKAJIb3bIBAHUA (KpI/IHLI); CIIUH.

13

I[I/IHaMI/IquKOC OIMMCAHUC TTPOLECCa KAYCHHUA KOJICCHOM Mapnl.

Pacuer HOpMaNBbHBIX peakIUi TEIEKKH; pacueT HOPMAIBHBIX PEaKIINK PEIbCOB; IIONIEPEIHBIE U
MIPOAOJIEHBIE PEAKIIUH PEIIECOB; ONPEIEICHNE TPABUTAIIMOHHOM KECTKOCTH U TPABUTAIIMOHHON CHIIBI;
OTIpe/ieIeHNe TPABUTAIIMOHHOTO MOMEHTA U yTIIOBOW TPAaBUTAIMOHHON )KECTKOCTH; YPaBHEHHS,
OTIMCHIBAOIINE U3BHIIFICTOE ABIDKEHIE KOJIECHOH ITaphl C yIeTOM JACHCTBYIOIINX Ha Hee CHIL

14

Cunsl kpuna.

Bo3HMKHOBEHNE KOHTAKTHBIX HAIIPSDKEHUH B KOJIEce M MATHO KOHTAKTA; yciaoBue Mu3eca; onpeseneHue
CHJI KpHIIa MCXO/s U3 peleHus] KOHTakTHOH 3axaun @. Kaprepom; pacuer MakcuMaibHOTO U
MUHHAMAaJILHOTO 3HaueHHH KoddduIenTa Kpumna; Teopusi B3anMoAencTBus Koneca u penbca J[x. Kankepa;
ornpejeneHne ko3 OUIMEHTOB MPOIOIBHOTO U MONEPEYHOro KpHa, KoadhuireHTa CrimHa 1

K03 DUIMEHT KpUMa, XapaKTepH3YIOIEro B3aUMHOE BIMSHUE CITHHA U IIOIIEPEYHOr0 KPHIIa; pacyer

3 PEeKTUBHOI KOHYCHOCTH NPOQHIIst OaHIaka KPUBOJIMHEHHOTO OYepPTaHUs; pacyeT KodppuiueHTa
YBEJIMUESHHUS] CKOPOCTH MOMEPEYHOr0 CKOJIBKEHUSI TOUKH KOHTAKTA 33 CueT OOKOBOW KauKH KOJIECHOM




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

napbl; KOPPEKTUPOBKA CYMMapHOM CHIIbI Kpura 1o HenuHeHoi Teopun K.JI. J[oHcoHa; cyMMapHbIi
KPHIT; 3aBHCUMOCTB KO3 QHIMEHTA CIEIUICHHUS OT CyMMapHOIl OTHOCHUTEIBHONH CKOPOCTH
IIPOCKAJIb3BIBAHMUS KOJIEca.

15

ypaBHeHI/I}I HN3BUJINCTOI'O ABUXKXCHUS KOJIECHOH apsl 1 IPOBCPKa yCTOfI‘lPIBOCTPI.
JubdepenimaibHble ypaBHESHHS U3BUIMCTOTO ABMKSHHS KOJIECHOU aphl C MCEBIOCKOIBKEHUEM
(KpUIIOM) ¥ CpaBHEHHE UX C CHCTEMOMN YPaBHEHHI, ONMCHIBAIOIINX CBOOOIHBIC BEPTUKAIBHBIC KOJICOaHUS
JIBYyXMAacCOBOM CHCTEMBI; HEYyCTOMUNBOE U3BUIIUCTOE IBUKEHUE OJIMHOYHOM KOJIECHOM Maphl; KpUTHUYECKas
CKOPOCTb ABW)KEHUS; COOTHOLLIEHUE KPUTHUECKON ¥ KOHCTPYKLIMOHHOW CKOPOCTEMN IBUKEHUSL.

16

Oco0eHHOCTH OOKOBBIX KOJIEOaHUHN JTOKOMOTHBOB.

HabGeranwne rpeOHs OaHmaxa Ha pellbC; y4eT HEPOBHOCTH IYTH B IUTAHE; YUET MOMEPEYHBIX PEaKIIuN
6yKCOBBIX CBs3el 1 MOMEHTA OT MIPOAOJIBHBIX peaKHHﬁ; OIIpCACIICHNE 60KOBOI71 CHJIBI C Y4ETOM
BO3MOXHOT'O Ha6eFaHI/I${ rpe6H${ 6aHz[a>Ka Ha pCJIbC; ONPEACIICHNE MOMCHTA aKTUBHBIX CUJI, BBI3BIBAOIINX
BUJISTHUC TCJICIKKHU; YUCT OMMPOKHUABIBAIONIEIO MOMCHTA B YPABHCHUUN 60KOB0171 Ka4KM Ky30Ba, OIPCACIICHNUC
KECTKOCTH IPYKUH PECCOPHOIo IMOJABCIINBAHUA C YUCTOM 3ariaca OT OIIPOKHUAbIBAHUA Ky30Ba.

17

Br160p Mozenu nyTu.

AOGCOIIOTHO KECTKHUH IyTh; O3bIHEPIIMOHHBIN HEPaBHOYIPYTHH ITyTh; JUCKPETHBIN YIPYTO-BA3KHIHA MyTh;
KOHTHHYaJIbHas! MOJIEJIb ITyTH; YaCTOTHAsA XapaKTePHCTHKA MPOru0a Iy TH MPU ICHCTBUH €IMHUIHON
TapMOHHYECKOW CHJIBI; pacdeT BEIIECTBEHHON 1 MHUMOM COCTABISIONINX YaCTOTHOM XapaKTepPUCTUKU
nporuda myTH; QyHKINS CIEKTPaIbHOM INIOTHOCTH BO3MYIIEHHS.

18

Cnyuaiinbie KoneOaHusl.

ITocTaHoBKa 3a/1a4H; MOHATHE O CIIy4YallHOM IIPOILIECCE U €r0 XapaKTEPUCTHUKAX; PeaIu3alus CIay4aiiHoro
IIPOLECCa; MATEMATHYECKOE OXKHMIAaHHE; JUCTIEPCHUS; ABTOKOPPENALMOHHASA ¥ B3aMMHAasi KOPPENALMOHHbIE
(GYHKIUH ¥ UX HOPMUPOBAHUE; TIOHATHE O CTALIMOHAPHOM IIPOLIECCE; IPrOIMIESCKUH CTallHOHAPHBIH
porecc.

19

CBoiicTBa KOPPEIAIIMOHHBIX (PYHKITHH.
TurnoBble TpaduKy 1 BEIpaXKEHHUS aBTOKOPPEISIIIMOHHON W B3aMMHON KOPPEISIIMOHHON (DyHKIHIA;
KOppeIAHOHHAs (QYHKIMS TaApMOHHUYECKOTO CHTHaJIa CO CIIy4aiHoi (ha3oi.

20

CHCKTpaJ'ILHaH IIIIOTHOCTH CJ'Iy‘-I&fIHBIX poneccoB.

OnpeneneHye CIEKTpabHON INIOTHOCTH CITy4YaiHBIX MPOLIECCOB; CBOMCTBA CIIEKTPAIbHOI IIOTHOCTH;
OJTHOCTOPOHHSISI U IBYCTOPOHHSISI CIEKTPAJIbHBIC TNIOTHOCTH; «OEIbIi IIyMy; Tpa(UKH KOPPEISIIUOHHBIX
(GYHKIMHA ¥ CHIEKTPATBHBIX UNIOTHOCTEH, MOCTPOSHHBIE TIPH PA3JIMYHBIX 3HAYCHUSX CTEIICHH 3aTyXaHHS.

21

B3anmuas ciekrpanbHas II0THOCTD.

OmnpeneneHre B3anMHOHN CIIEKTPaIbHOHN INIOTHOCTH; BelecTBeHHas (CiH(pa3Hast), MHUMas (KBagpaTypHas),
aMITIMTYyJHAs ¥ (ha30Basi COCTABIISIONIAS B3ANMHOM CIIEKTPaIbHON IJIOTHOCTH; (DYHKIIUSI KOT€PEHTHOCTH;
MOMEHTHI ¥ XapaKTEPUCTUKH CIIEKTPaJIbHON INIOTHOCTH; pacyeT 3(h(heKTUBHON YaCTOTHI CITy4aifHOTO
nporecca; pacyeT Ko GHUIMEeHTa IIMPOKOIIOIOCHOCTH CITy4aifHOTO MpoIiecca; ONpe/ielIeHNue IIHPUHBI
(YHKIMH CTIEKTPAIbHOM IIOTHOCTH.

22

[TonsTust 0 MakcuMymax (MUHMMYMax) CIIy4aifHOTro mporecca.
AOCOJIOTHBIN U JIOKaJIbHbIE MAKCUMYMbI (MUHUMYMBI); 32KOHBI PaCIIpPeeIeHUs] a0COIOTHBIX
MaKCHMYMOB; OTIpe/IeJICHNE CPEIHET0 3HaUCHN abCOIIOTHOTO MakcuMyMma 1o opmyre Kpamepa.

23

Onpenenenne peakuuy JMHEHHON JUHAMUYECKOW CHCTEMBI Ha CIIy4YailHOE BO3MYIIICHUE.
3aZ[aHI/I€ BCKTOpa BO3MyIIIeHHI>i; OIIpeACJICHUEC KOMILJICKCHOI'O cnyqaﬁﬂoro CIICKTPa BBIXOAHBIX IMTPOLECCOB;
YCTAaHOBWJICHUEC CBA3U MCKAY CHEKTPAJIbHBIMU INIOTHOCTAMU BXOJA U BbIXO/Jd; PCIICHUEC 3a/1a1n
I/IIleHTI/I(i)I/IKaIII/II/I I[I/IHEIMI/I‘IGCKOﬁ CUCTCMBI.

24

Iloka3arenu KauecTBa MEXaHUYECKOM YaCTH d.11.C.
[Tonsarue o xkauecTBe, MOKA3aTeNN Ka4eCcTBa; pa3JelieHre oKa3areiel kauecTBa Ha 11 OCHOBHBIX TpyTIIT;
o011IKe 11 MEXaHUYECKOW YacTH M JIOKOMOTHBA B IICJIOM ITOKa3aTEIH KaueCTBa.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue
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Crnenmdudeckue sl MEXaHHYECKOW YacTH MTOKa3aTesIn KauecTBa.
[Moxazarenn quramudecknx kadect (I1JIK): mokaszarenn BHOPO3AMIHUTEI TATOBOTO MOABIKHOTO COCTaBA,
TTOKa3aTey 0e30MaCHOCTH ABIDKEHIS;, IUTABHOCTD XO0/1a.

26

Crioco0bI BEIOOpA CXEM U MapaMeTPOB PECCOPHOTO MOABEIINBAHUS PEIbCOBBIX
DKHITaXKEH.

Bnusaue napaMeTpoB PpECCOPHOTO MOABCHIMBAHUA HA IMTOKAa3aTCIIN Ka4C€CTBA, MHOI'OKpUTEpUAIbHaAA
ONTUMU3AIS TAPaMETPOB PECCOPHOTO MOABEIIUBAHILL, PacyeT IesIeBOH (YHKINH B BHIE PYHKITUH
CYMMapHBIX JOIyCTUMBIX IIOTEPb, ONUCHIBAIOLIAS YCIOBHUS KOMIIPOMHUCCA.
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OHTI/IMI/ISaHI/IH napaMeTpoB PECCOPHOro NOABCHIMBAHHUSA 10 MUHUMYMY HHTCHCHBHOCTHU

BBI6pOCOB IoKka3aTejiell KauecTBa 3a JOIIYyCTUMYIO 0051acTh
Pacuer nieneBoii GyHKIMK B BUJe CYMMapHOW MHTEHCUBHOCTH BHIOPOCOB CiIy4aifHOro mporecca 3a
JIOITYCTHMYIO 00JIaCTh; IPUMEPHI PEIIeHHs 3a/1a9 ONTHMH3ALIUH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopaTopHbie pabOThI

HaumeHnoBanue nabopaTopHbIX paboT / KpaTKoe cofiepKaHue

UccnenoBanue ropu3oHTaNBHBIX KOJIEOAHUN U YCTOMYMBOCTU JBUKEHUSI OJJUHOUYHON
KOJIECHOM maphbl 0e3 yuera HaOeraHus rpeOHel OaHqaxel Ha BHYTPEHHIOIO TOBEPXHOCTh

T'OJIOBOK PEJILCOB

— aHaNu3 KOHCTPYKIIMU HCCIETYyEeMOro SKUNaxka 1 ONpeAeIeHUE NapaMeTpOB OAMHOUYHON KOJIECHOH Mapsl;
— pa3paboTka MEXaHO-MaTeMaTHYECKOH MOAEIN TOPU30HTAIBHBIX KOJICOaHNH OMHOYHON KOJIECHOH Mapsl
0e3 yueTa HaOeraHus rpeOHeil OaHgaxell Ha BHYTPEHHIOIO IOBEPXHOCTh FOJI0BOK PENILCOB;

— cocraBiieHHe TU(QepeHHanbHbIX YPaBHEHUH TOPU30HTAIBHBIX KOJIEOaHUH OJJMHOYHOI KOJIECHOW Taphl;
— aHaJIN3 MOIyYEHHBIX PEe3yIbTaTOB PACUETOB 110 UCCIEJOBAHUIO YCTOMYUBOCTH ABMKEHHS OJJUHOYHOM
KOJIECHOM IIaphl.

UccnenoBanue ropu30HTATBHBIX KOJICOAHUI U YCTOMYMBOCTH JBHKEHUS OJTUHOYHON
KOJIECHOH Maphl ¢ yueToM Haberanus rpedHeil Oanaakell Ha BHYTPEHHIOIO TTOBEPXHOCTh

T'OJIOBOK PCIILCOB.

— pa3paboTKa MeXaHO-MaTeMaTHYSCKON MOACTH OJNHOYHON KOJICCHOH Maphl ¢ y4eToM HaberaHus rpeOHeit
OaHmaxxel Ha BHYTPEHHIOK TOBEPXHOCTH TOJIOBOK PETBCOB;

— cocTaiicHUEe qu(PepeHINATEHBIX YPABHECHHI TOPU30HTATBHBIX KOJICOAHUI OMHOYHON KOJICCHOM Maphl,
— aHaJIM3 MOJYYEHHBIX PE3yNbTaTOB PacYETOB MO UCCIIEIOBAHUIO YCTONUYUBOCTH JIBMXKEHUSI OJTMHOYHOM
KOJICCHOU TIaphl C yueToM HaOeraHus rpeOHel OaHaaKeil Ha BHYTPEHHIOK TTOBEPXHOCTh FOJIOBOK PEIbCOB.

HccnenoBanne ropu30HTaIbHBIX KOJI€0aHUN U YCTOWYMBOCTH JBUKEHUS OAMHOYHON

TEJICKKH ITOJIBMXKHOTO COCTaBa 0e3 y4yeTa ee CBA3CH ¢ Ky30BOM.

— aHAJIN3 KOHCTPYKIMH HCCIIEAYEMOT0 3KHITaXKa 1 OIpeIeNICHHE TapaMeTPOB OANHOYHON TEIIEKKH;

— pa3paboTka MeXaHO-MaTeMaTHYECKOH MOJIEIN TOPU30HTAIBHBIX KOJIeOaHNil OIMHOYHOH TeJIeXKKN 0e3
yuera ee CBs3el ¢ Ky30BOM;

— cocrainieHne quddepeHnnaIbHbIX YpaBHEHNH TOPU30HTAIBHBIX KOJIEOaHUH OJJMHOYHOM TEIIEKKH;

— aHaJM3 TOMYYEHHBIX PE3YJIbTaTOB PACUETOB; ONpeeTIeHHe KPUTHUECKON CKOPOCTH ABMKCHUS
OJMHOYHOH TeexKH 0e3 yuera ee CBsI3ed ¢ Ky30BOM.

UccnenoBanue ropu3oHTANBHBIX KOJICOAHUN U YCTOMYMBOCTU JBUKEHUSI OJUHOYHON
TEJICKKH MOABUKHOTO COCTaBa C YYETOM €€ CBSI3EH C Ky30BOM.

— pa3paboTKa MEXaHO-MaTeMaTHYECKO MOJIETN TOPU30HTAIBHBIX KOJICOAHUH OAMHOYHON TEIEKKH C




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

YYETOM €€ CBSI3€H C Ky30BOM;

— cocTaBiieHne TuQQepeHIHaTbHBIX YPaBHEHHH TOPU30HTAIBHBIX KOJIEOaHNH OTMHOYHOHN TENSKKH;
— aHAJIN3 TIOJyYeHHBIX PE3yJIbTaTOB PAaCUETOB; ONpECTICHHEe KPUTHUECKOH CKOPOCTH ABHIKECHHSA
OJIMHOYHOH TEJEXKKHU C yUETOM €€ CBA3EH C Ky30BOM.

Omnpenenenre reoMeTpUYECKUX TapaMETPOB PaMbl TEIEKKH.

— aHaJIN3 KOHCTPYKIUHN TCJICKKU UCCICAYEMOT'O SKHIIaKa COOTBECTCTBHUU C 3aJaHUEM U pa60‘II/IMI/I
YEPTCIKAMU TCIICIKKU

— ONPEJEIIEHNE OCHOBHBIX Pa3MEPOB paMbl TEIEKKH.

Pacuer BCPTUKAJIbHBIX CTATUYCCKUX CHII, HCI;'ICTBYIOH_[HX Ha paMy TCIICKKHU

— pacdueT MacC JICMCHTOB KOHCTPYKIHHU TCIICIKKU; OIPCACIICHUC IIOJIHOM MacCCHI TCIICKKHU,

— pac4eT MacCChl Ky30Ba UCXOOs U3 Sa,E[aHHOﬁ HAarpy3kKku Ha OCb U paCC‘IHTaHHOﬁ TOJIHOM MacCkI TCIICIKKH,
— COCTaBJICHUE BECOBOM B€IOMOCTH.

Pa3paboTtka cxeMbl cuil, IEHCTBYIONINX HAa paMy TEJICKKH.

— pa3paboTKa CXeMbl Harpy>KeHUs! paMbl TEJIEKKH;

— pacyeT AeUCTBYIOUIMI Ha paMy TEJEKKHU BEPTUKAIbHBIX CHUJI B COOTBETCTBUU C €€ KOHCTPYKIUEH U
KJIACCOM TATOBOI'O IPUBOJA.

HOI[FOTOBKa K pacydeTy paMbl TCJICKKHU Ha IIPOYHOCTD ITPHU ,I[CﬁCTBHPI BCpTHKaHBHOfI

CTaTHYECKOW HArpy3KH.

— oIlpeZieNieHre MOMEHTOB HHEPIMY [IONEPEYHBIX CEUeHUI OAaTOK PaMbl TEIEKKHU;

— IIOCTPOEHUE TPY30BOM U €AMHUYHBIX JIIOP U3TUOAIONIUX U KPYTAIIUX MOMEHTOB;

— onpezeneHye Ko3hGUIMEHTOB U CBOOOIHBIX YWIEHOB CHCTEMBbl yPaBHEHUH METO/a CUIL;

— NIpoBepKa NPaBHIBHOCTH HAXOXKICHUA KO3 (OUIHEHTOB CHCTEMBI ypaBHCHUH METOA CHIL.

Pacuer pambl TeneKKM Ha IPOYHOCTH IIPU JIEHCTBUM BEPTUKAIBHON CTATUYECKOU
Harpys3Ku.

— ONpEEJICHNE HEU3BECTHBIX METOAA CUJI ITyTEM PELIEHUS CUCTEMBl YPAaBHEHUM;

— IepecTpOorKa SMIOP OT €IUMHUYHBIX BO3AECUCTBUH;

— IMOCTPOCHUEC CyMMapHOﬁ SIIOPbL I/I3FI/I6aIOIIII/IX " KPYTAIIUX MOMCHTOB.
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Amnamms PE3YJIbTATOB paCUCTa paMbl TCJICKKHN HAa TPOYHOCTL ITPU JIehCcTBUI

BepTI/IKaJIBHOP'I CTaTUYECKOU HarpyskKu.

— aHAJIM3 CYMMAapHBIX ITIOP U3rHOAIOUIMX U KPYTAIIMX MOMEHTOB; OIpEJIelICHUE ONIACHBIX CEUYCHUIT;

— pacueT HOPMAJIbHBIX, KaCaTEJIbHBIX U SKBUBAJICHTHBIX HANPSDKEHUH B OMACHBIX CEYEHMSIX; CPABHEHUE C
J0MyCKacMbIMH 3HAYCHUSIMU.

4.3. CamocrosiTenbHas padoTa 00yJarOInXCs.

Bun camocrosTensHOM paboThI

[ToaroroBka k J1abopatopHbIM paboTam

Pabota ¢ IeKIIMOHHBIM MaTEPUAJIOM, C JINTEPATYPOH, CAMOCTOATEIbHOE U3YUECHUE
pa3enoB TeM.

BrinonHeHue KypcoBoro InpoeKTa.

[ToaroroBka k IpOMEKYTOYHOM aTTECTALUH.

[ToaroroBka K TeKyuieMy KOHTpPOJIIO.

4.4. ITpumepHbI IEpEeYEHb TEM KYPCOBBIX MPOEKTOB
Bri0op napameTpoB pecCOpHOIo MOJIBEIIMBAHUS OIBUAKHOTO COCTABA.




Paborta npegycmaTpuBaeT BHIMOJHEHHUE CIICIYIOIIUX TAIOB:

4.4.1. PazpaboTka KHHEMAaTUYECKON CXEMbI MTOABUKHOTO COCTaBa 3aJaHHOTO
THUIIA U 33JJaHHOM 0ceBOW (DOPMYIIBI 1711 BEPTUKAIBHBIX KOJICOaHUM.

4.4.2. CocTaBiieHHE B COOTBETCTBUU C 3a/IaHUEM YPaBHEHUU BEPTUKAIbHBIX
KOJIeOaHMI 3aJaHHOU MOJEIIH.

4.4.3. OmnpeneseHNe HCXOAHBIX ITAPAMETPOB PECCOPHOTO IIOJBEIINBAHUS
3aJITaHHON MOJEIHN.

4.4.4. OntuMu3anus napaMeTpoB pecCOPHOro MOABEUIMBAHUS MMOABUAKHOTO
COCTaBa.

4.4.5. PacueTsl CitydyallHBIX BEPTUKAJIbHBIX KOJICOAHWH MOJICIICH TTOABHUKHOTO
COCTaBa.

4.4.6. AMTIIUTYIHBIN (CHIEKTpaNbHBINA) aHalu3 OOOOIIEHHBIX KOOPIWHAT,
OMUCHIBAIOIINX CBOOOIHBIE U BBIHYKJICHHBIE KOJICOAHUSI.

4.47. Anamu3 rpaduKOB AaAMIUIMTYAHBIX U  (PA30BBIX YACTOTHBIX
XapaKTEPUCTHUK, a TAKXKE CIIEKTPAIbHBIX TIOTHOCTEH BO3MYIIICHUN 1 0000IIEHHBIX
KOOPJIMHAT, OMMCHIBAIOIINX BBHIHYK/ICHHBIE BEPTHKAJIbHBIC CITydaiiHble KOJeOaHus
3aIaHHOTO THUIA MOJBMXKHOTO COCTaBa C MCXOJAHBIMM U ONTUMAJIbHBIMU
napaMeTpaMH peCCOPHOIO MOJIBEIINBAHUS.

4.4.8. AHamu3 TpadUKOB 3aBUCHMOCTEH OT CKOPOCTH JBIIKCHHS BEIIMUHH
[IIK moaBu»KHOTO cOCTaBa MPU BEPTUKAIBHBIX KOJICOAHUSAX U OMNPEICIICHHE
MaKCHUMAJIbHO JIOITyCTUMOMN CKOPOCTH JBUKEHHS.

4.4.9. BeIBoIbI.

4.4.10. CriCcoK UCTIOb3yEeMOH JTUTEPaTyPHI.

BapuanTsl 3a1anuii

1)

1. Bua xonebanuii: ropu3oHTaIbHbIE

2. Tun noaBUKHOTO COCTaBa: ANEKTPOBO3

3. OceBas popmymna: 30 — 30

4. Knacc tarosoro npusoja: II

5. KoncTpykiimonHas ckopoctb: 175 km/4a
2)

1. Bug xonebanuii: BepTUKaIbHbBIE

2. Tun moaBUKHOTO COCTaBA: NEKTPOIIOE3 ]

3. OceBas popmyna: 20 — 20



4. Knacc tarosoro npusoga: 11

5. KoHCTpyKITMOHHAS CKOPOCTh: 125 KM/4
3)

1. Bua xosne6anuii: TOpU30HTAIBHBIC

2. Tun NoBUKHOTO COCTaBa: 3JIEKTPOBO3
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npuoja: 11

5. KoncTpykimonHas ckopoctb: 140 km/a
4)

1. Bux konebaHuii: BepTUKaJIbHbIE

2. Tun noJABM>KHOTO COCTaBa: BaroH METPO
3. OceBas ¢popmymna: 20 — 20

4. Knacc tsiroBoro npuoja: 1

5. KoHCTpyKIIMOHHASI CKOPOCTh: 95 kM/4
5)

1. Bux xonebanuii: TOpU30HTAIBHBIC

2. Tun moBMXHOTO COCTaBa: JIEKTPOBO3
3. OceBas ¢popmymna: 30 — 30

4. Knacc Ttarosoro npusoja: |

5. KoHCcTpyKItmoHHast CKOpocTh: 80 km/4
6)

1. Bug xonebanuii: BepTUKaIbHbBIE

2. Tun moJABM>KHOTO COCTaBa: BaroH METPO
3. OceBas popmymna: 20 — 20

4. Knacc tarosoro npusoja: II

5. KoHCTpyKITMOHHAS CKOPOCTH: 125 KM/4
7)

1. Bug xonebanuii: BepTUKaIbHbBIE

2. Tun NOBIKHOTO COCTaBa: BarOH METPO
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npusoga: 11



5. KoHcTpykimonHasi CkopocTs: 125 km/4
8)

1. Bux konebaHuil: BepTUKaJIbHbIE

2. Tun noaBMKHOTO COCTaBa: ANEKTPOBO3
3. OceBas ¢opmymna: 20 — 20 — 20

4. Knacc tarosoro npusoja: II

5. KoncrpykimonHasi CKOpocTh: 235 km/4
9)

1. Bux xonebanuii: TOpU30HTAIBHBIC

2. Tun moaBUKHOTO COCTaBA: NEKTPOIOE3
3. OceBas popmymna: 20 — 20

4. Knacc tarosoro npuoja: 11

5. KorcTtpykiimonHas ckopocTth: 180 km/4a
10)

1. Bug xonebaHuii: BepTUKaIbHbBIE

2. Tun moaBUKHOTO COCTaBa: JICKTPOBO3
3. OceBas popmyma: 20 — 20

4. Knacc tarosoro npusoja: 11

5. KoHCcTpyKIIMOHHAs CKOPOCTh: 165 KM/

6)

5. IlepeueHp w3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIIOIb30BaTh IPH
OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).
No

/o

bubnuorpaduueckoe onucanue Mecto noctyna

1 Mexanuyeckasi 4aCTh TATOBOT'O MOJABUKHOIO HTB (yu.3); HTB (yu4.6); HTB (§6.)
coctasa W.B. buprokos; A.H. CaBocbkun; I'.I1.
bypuak; [log pen. .B. buprokoBa OnqHOTOMHOE
m3aanue Tpancnoprt , 1992

2 Meroanueckue ykazaHus JIsl BBITIOJIHEHUS HTB (yu.3); HTB ($6.); HTb (u3.2)
KyPCOBOTO MPOEKTa M KypCOBOW pabOTHI MO

aucuuIuHe " JInHaMuKa 3JIeKTPOIOABUKHOTO
cocrasa" C.J[. Kpymes, A.H. CaBocbkuHn, E.B.




Cepnobunnes; MUUT. Kag. "Dnexrpuueckas
Tara" OgnoromHoe nsganune MUNUT |, 2004

3 Koncnekt nexnuit mo auci. "Jlunamuka HTB (yu.3); HTB (6.); HTB (u3.2)
3JeKTponoABIKHOTO cocTaBa’ (I'masa 3.
Cayuaiinbie konebanus) A.H. CaBocskun, JI.B.
Bunnuk, A.U. Ionskos, E.B. CepaoOuniies;
Pen. A.H. CaBocekun; MUUT. Kad.
"OnexTpuueckas Tara" OJHOTOMHOE U3/1aHHE

MMUT , 2002
4 MexaHn4deckasi 4acTh TATOBOTO IMOJIBHYKHOTO https://ru.z-
coctaBa U.B. Buprokos; A.H. Caocbkun; I'.I1. library.sk/book/3077461/4b7c5¢/

bypuak; I[log pen. U.B. buprokoBa OnHOoTOMHOE
nznanue Tpancnopr , 1992

5 Kpatkuii kypc Teopetnueckoit mexanuku C.M. https://ru.z-
Tapr. Beicm. k. , 1986 library.sk/book/450279/ff2f9¢/Kparkuii-
KypC-TeopeTHYeCcKol-Mexanuku. html

1 [TpouHOCT M 6€30TKAa3HOCTH MOBUKHOTO HTB (yu.6); HTB (§6.)
coctana xene3nbix gqopor A.H. CaBocbkun, I'.I1.
Bypuak, A.Il. MareeeBuues u zp.; [log o6m.
pen. A.H. CaBocbknHa OZHOTOMHOE U3/IaHUE
Mammunoctpoenue , 1990

6. IlepedueHb COBpeMEHHBIX TIPOPECCHOHAIBHBIX 0a3 JaHHBIX |
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIB30BAThCS TIPH
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

http://library.miit.ru/ — Hayuno-texundeckas oubnuorexka PYT (MUUT).

http://www.elibrary.ru/ — Madopmanmonnsiii mopran Haydnas synekrpoHHast
oubiMoTeka.

http://window.edu.ru — enunas koJyutekius HU(POBBIX 00pa30BATEILHBIX
pecypcoB

http://rzd.ru/ — caiir OAO «PXK».

ITouckosrle cucteMbl: Yandex, Rambler, Mail

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICUYCHHUsI, B TOM YHCJIE€ OTEUYECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO /I OCBOCHMS TUCITUTIIIMHBI (MOIYJIs).

Cucrema aBTOMAaTU3UPOBAHHOTO NpoeKkTupoBanusa Kommnac.
CrneunanusupoBanHas nporpamma MathCAD
CneuuanusupoBanHas nporpamma MATLAB

8. Omnucanme MaTepUabHO-TEXHUUYECKOW 0a3pl, HEOOXOAUMON IS
OCYIIECTBJICHUST 00pa30BaTEILHOTO IIPOIlecca MO JUCIUILINHE (MOJIYIIIO).



Jlist npoBeieHUsT JTEKIIMOHHBIX 3aHATUH HE0OXoAMMa CHelUaIu3upOBaHHAs
JIEKLMOHHAs ayJUTOpHUs C MyJIbTUMEAUA alapaTypol 1 UHTEPAKTUBHON TOCKOM.

Jlist mpoBeieHus J1abOpaTOPHBIX 3aHATUH HEOOXOIMM KOMITBIOTEPHBIN Kilacc
CO CHELMATU3UPOBAHHBIM IPOTPAMMHBIM OOECIIEUEHUEM U MOJKIIOYEHHEM K
cetsiM INTERNET

9. ®opMa MPOMEKYTOUHOM aTTECTAINU:

3auer B 7, 8 cemecTpax.
KypcoBoii mpoekT B 9 cemectpe.
Dk3ameH B 9 ceMectpe.

10. OnieHoYHbIE MaTEpHUaIbI.

OreHOYHBIE MaTepHUabl, IPUMEHSIEMBIE TTPU MTPOBEIACHUH TIPOMEKYTOUHOM
aTTecTaluu, pa3pabaThIBAlOTCS B COOTBETCTBUU C JIOKATHLHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JOIIEHT, AOILICHT, K.H. Kadeapsl
«DneKTporioe3ia U TIOKOMOTHUBBI)

JIOTICHT, K.H. Kaeapbl
«DIeKTponoe3aa U JOKOMOTHBBI»

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«DJIeKTponoe3aa U JOKOMOTHUBBI

npodeccop, npodeccop, K.H. Kaheapsl
«INeKTpoIoe3ia u JTOKOMOTUBBI

npodeccop, mpodeccop, A.H. Kadeapbl

<<3JIGKTp0HO€3I[a N JIOKOMOTHUBBD»

CorJiacoBaHo:

3aBeayrommii kadeapon DuJl

[Ipencenarens yueOHO-METOIMUECKOM
KOMHCCUU

A.1l. BacunbeB

I1.C. I'puropseB

H.N. [Jonraues

E.K. PeiOHUKOB

A.H. CaBocbKkHH

O.E. IlynoBukos

H.A. AnnpusHoBa



