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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpto ocBOeHUS y4eOHOM TUCHMILUIMHBI "BBICOKOCKOPOCTHOM Ha3eMHBIN
Tpa"cnopt. O0muit Kypc" sIBIseTCA:

- O3HAKOMJICHHE CTYJICHTOB C OCHOBAMH YCTPOMCTBA U MPUHIIMIIOM PAOOTHI
ANEKTPUYECKOTO  TPaHCIOpPTAa  JKEJIE3HBIX  JOpOr, MOJAXOJAaMHU K  €ro
MPOEKTUPOBAHUIO, C MPOOJEMATUKON CIEIMATBHOCTH U KPYTrOM HWH)KEHEPHBIX
3a/1a4, peIIaeMbIX Ha COBPEMEHHOM A3Tarle€ pa3BUTHS.

3amauyaMu OCBOEHUS yUeOHON AUCIUIUIMHBI ""BBICOKOCKOPOCTHON Ha3eMHbIN
TpancropT. OOmwmil Kypc" sSBIseTCS:

— OCBOGHHE OOIUX TMOHATUH O Ha3HAYEHWH, KJIacCCU(PUKAIMN U TIPUHITUIIC
pabOThI JIEKTPUYECKOTO MOABUKHOIO COCTaBa (3.11.C.);

— OCBOEHHUE OCHOB DJIEKTPUUECKOH TATH U TATOBBIX PACUETOB;

— OCBOEHHE YCTPOICTBA, YIPOIIEHHBIX CHUJIOBBIX JJIEKTPUUYECKUX CXEM U
CIIOCOOOB  PETYJIMPOBAHUS I.M.C. TOCTOSTHHOTO UM TEPEMEHHOTO TOKa ¢
KOJUIEKTOPHBIMHU ¥ ACHHXPOHHBIMU TATOBBIMH 3JIEK-TPOJIBUTATESAMU (T.3.11.);

— OCBOEHUE OCHOB MEXAHWYECKOW YacCTH 3.M.C., €r0 OCHOBHBIX YacTeW U
Y3JIOB.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHHS N0 JUCHUILUIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-6 - CrocoOeH OCymecTBIATh KOHTPOJIb OE30MaCHOCTH JBUKCHHUS W
AKCIUTyaTalluM  Ha  JKEJIE3HOAOPOXKHOM  TPAHCIOPTE B  3aKPEIJICHHBIX
NOAPA3AECICHUSAX;

IIK-9 - MeeT HaBBIK BBHITIOJHATH 00OOCHOBAHUE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKLIMM M CUCTEM MOJABHUKHOIO COCTaBa BBICOKOCKOPOCTHOTO HA3EMHOIO
TpaHCIopTa.

OOGy4eHwue 1o qUCUUILUIMHE (MOIYJII0) MPEANOJaraeT, YTo MO0 €ro pe3yJibraramMm
oOydaromuiics: Oyaer:

3HaTh:

- OCHOBBI KOHCTPYKIMH, MPUHIIUI JEHCTBUS 3JIEKTPOMOABUKHOIO COCTAaBa
MIOCTOSIHHOTO TOKA. [[puHULIMT IECTBUS, OCHOBHBIE KOHCTPYKTHUBHBIEC 3JIEMEHTHI
AJIEKTPUYECKOTO JBUTATENSI TMOCTOSHHOTO ToKa. CHUCTEMBI 3JIEKTPOCHAOKEHUS
ANEKTPUPUIIMPOBAHHBIX KeJIe3HbIX Jopor. Kiaccdukainio, OCHOBHbIE MPU3HAKU
AJIEKTPONOABMIKHOIO  COCTaBa  MArMCTPAJIbHBIX  JKEJIE3HBIX  JIOpOr |
METPONONUTEHOB. OCHOBHBIE 3JEMEHTHI, MPUHIUII JEUTCBUS JJIEKTPUUYECKOTO



JBUTATENSI TIEPEMEHHOTO0 TOKa (ACMHXPOHHOIO, CUHXPOHHOI'O, CHHXPOHHOTO C
MOCTOSIHHBIMU MarHutamu). Ha3HaueHue, yCTpOHCTBO M OCHOBHBIE KOHTAKTHOU
CETU MAruCTPaJIbHBIX JKEJIE3HBIX 10POT

- OCHOBHBIE 3JIEMEHTHI 3E€MJITHOTO MOJOTHA U BEPXHErO CTPOCHUS ITYTH.
CnocoObl peryampoBaHusi CKOPOCTH MOJBHYKHOIO COCTaBa € KOJUIEKTOPHBIMH
TATOBBIMHM JBUTATEIISIMHA, JJIEKTPOTATOBBIE M TATOBBIE XApPAKTEPUCTUKH IIPU
pasIUYHBIX ~ croco0ax  perynupoBaHuss  ckopoctd. [loHATHe  TATOBOM
XapaKTEPUCTHKX  MOABMKHOTO  coctaBa.  OrpaHu4eHHs] Ha  TATOBBIE
xapakTepucTuku. CrocoObl YBEIWYEHHUS CHJIbl TATH TOJBUXKHOTO COCTaBa.
YpaBHeHue ABWKEHHS moe3na. OCHOBHOE M JOMOJHUTEIBHOE CONPOTUBIICHUS
ABMKEeHUI0. CrocoObl PeryaupoBaHUS CKOPOCTH 3JEKTPOIOJBUKHOTO COCTaBa
IIEpEMEHHOr0 TOKa. Ha3HaueHwe, yCTpOMCTBO W  NPHUHIUI  JEHCTBUS
MOJIYITPOBOJJHUKOBBIX TPE0Opa3oBaTEIbHBIX YCTAHOBOK MOABM)KHOTO COCTaBa.
Ha3znauenne u yCTpOMCTBO »BJIEMEHTOB MEXAHMYECKOW YacTH NOABHKHOTO
COCTaBa: KOJECHBIX Map, paM TEJIEKEK, OYKCOBBIX Y3JIOB U Y3JIOB CBSI3U KOJIECHBIX
nap € paMOM TEJIEKKH, Y3JIOB CBS3M TEIEKKU C Ky30BOM, YIPYTMX H
JVCCHUIIATUBHBIX 3JEMEHTOB PECCOPHOro MOJBEHIMBaHMs. Buabl koneOaHui,
JNEUTCBYIOIIUX Ha NOJABUKHOM COCTaB

Baagers:
- Meroaukoi pacuéra myCKO-TOPMO3HBIX PE3UCTOPOB
- Meroaukoit pacuéra Beca coctaBa

Ymern:

- [Iponu3BOAUTH TATOBBIE U TOPMO3HBIE PACUETHI

- OmnpenensiTb OCHOBHBIE MapaMeTPbl  PECCOPHOTO  IMOJBEIIMBAHUS
YKEJIE3HOJOPOKHBIX IKUITAKEH

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

OOmiasi TPyOEMKOCTh JUCHUILTUHBI (Momyiisi) coctaBisier 20 3.e. (720
aKaJeMUYeCKUX yaca(oB).

3.2. O6bem aucuMIUIdHBL (Monaynsi) B (opMe KOHTAKTHOM paboOThI
oOyJammmxcss ¢ MENarorTMYecCKUMH  padOTHUKaAaMU U (WIKM)  JIHUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KomnaecTBo yacoB

Tun y4eOHbIX 3aHATHI Cemectp

Bcero

Nel | Ne2 | Ne3 | Ned




KonrtakTHas paboTa Impu IpOBEICHHH YICOHBIX 3aHATHI (BCET0): 320 64 64 96 96

B tom uncie:

3aHATHSA JIEKIIHOHHOTO THIIA 128 32 32 32 32

3aHATUS CEMUHAPCKOTO THIIA 192 32 32 64 64

3.3. O6peM auCHUIUIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENBHOM pPabOTHI
oOyyarommuxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJArOUIUXCS C
He1arornyecKuMu padoOTHUKAMU | (MJIN) JIMIIAMU, IPUBJIEKAEMBIMU K peaTn3aiun
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCJIOBHUSIX, NpPU MPOBEACHUU
MIPOMEKYTOUHOM aTTecTanuu cocrapiisieT 400 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHnH 0 MHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEeM NUCIUIUIMHBI (MOYJIs1) MOXKET ObITh peain30BaH
HOJIHOCTBIO B (hOpME CaMOCTOATEIBHON paboThl 00yJaromuxcs, a Takxke B opme
KOHTAaKTHOM PabOThl OOYYaIOIIUXCSl C MEAAroruuecKuMu paOOTHUKaMHU U (WIIH)
JUIAMU, IPUBIIEKAEMBIMH K peain3aliiu 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSAX, IPH IPOBEACHUH IIPOMEXYTOYHOM aTTECTALINN.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |Ponb TpaHcmopTa B 3KOHOMHKE CTPaHbI
BI/I,HLI TPpAaHCTIOPTA, aHAJIN3 CTATUCTUYCCKUX IoKazaTejeh pa6OTLI TpaHCIIopTa. PasBurne
JKCJIC3HOAOPOIKHOI'O TpaHCIIOpTa B Poccun u B MUpe

2 Pa3Butne tAroBoro IIOABMXKHOI'O COCTaBa

IIpeanoceiky BO3HUKHOBEHUS JIOKOMOTHUBOB. I1yTH pa3BUTHUS TATOBOro MOABMXKHOIO cocTaBa. [1apoBo3sl,
TEIJIOBO3bI, 3JIEKTPOBO3bl. Pa3BUTHE TArOBOro MOJIBMXKHOI'O COCTaBa Ha JKeJe3HbIX Jgoporax Poccuiickoi
Nmmnepun, CCCP, Poccun

3 [MudpacTpyKTypa KeJae3HBIX 10pOor

Hmwxuee cTpoeHne myTH, Ha3HAYEHHUE, YCTPONWCTBA M OCHOBHBIC DJIEMEHTHI. BepxHee CTpoeHHe My TH.

Ha3Ha4YCHUC, YCTpOﬁCTBO, OCHOBHBIC DJICMCHTEI. CTPGJ'IO‘IHI)IG TIepeBOJBbI.

CucreMbl aBTOMAaTUKH U TEJIEMEXAHUKH Ha KEJIE3HBIX Aoporax, ux HaSHa‘IGHHC.yCTpOﬁCTBa
aBTO6HOKI/IpOBKI/I Ha HCBJ’IGKTPI/I(i)I/IHI/IpOBaHHLIX )5 SHCKTpI/I(l)I/IHI/IpOBaHHI)IX y4JacTKax KCJIC3HbIX AOPOT.
I[ByX', TpEeX- U ‘ICTLIpéXSHa‘IaHaSI aBTOGJ’IOKI/IpOBKa. 3HaueHus1 CUTHAJIOB

4  |Cuctema TATOBOTO AIIEKTPOCHAOKEHHSI dJIEKTPOCHAOKEHHUS TOCTOSTHHOTO ToKa 3 kKB, 25

kB 50 I't, 2x25 kB

Hazanuenue cucteM dIeKTpOCHAOKEeHMsI. DHEpreTHIecKas Ielb CHCTEMBI AJIeTPpUIecKor TATH. OCHOBHBIE

3JIEMEHTHI TSATOBBIX MMOJCTAHIUNA MOCTOSTHHOTO TOKA ¥ IEPEMEHHOTO TOKOB. Y CTPONUCTBA CEKIIMOHUPOBAHUS
KOHTakTHOU cetu. [IpenmMyIiecTBa U HEJOCTATKH CUCTEM BJIEKTPUUECKOM TATH

5 |KonTakTHas ceTh KEIE3HBIX TO0POT

Bupl KOHTAKTHBIX [TOJIBECOK, 00IaCTh UX MPUMEHeHHs. Ha3HaueHHe U TUITBI OCHOBHBIX 3JICMCHTOB
KOHTaKHO¥ MOJIBECKU: OMOPHI, H30JIATOPBI, KOHTAKTHBIHN, HECYIIMN ¥ YCHIUBAIOIIUI TPOBOIa, PUKCATOPHI,




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

3aKUMBI B CTPYHBL. PacmonoskeHne KOHTaKTHOMTo MPpoBo/a B IUTaHE U Mpoduie. AHKEPHBIE YIaCTKH
KOHTAaKHOM CeTH

K.]'IaCCI/I(bI/IKaI_[I/IH INOABH>KHOI'O COCTaBa
Knaccudukanus Tsroporo moABMKHOTO COCTaBa. DIEKTPOIIOABIKHOM cocTaB. CHcTeMa YCIOBHBIX
00o3HaueHnH, npuMeHsieMas Ha xene3HbIx foporax CCCP u Poccuiickoii deneparuu. [TonsTre oceBoit

thopmyIBI

ABTOHOMHBIH TATOBBIN MOABMKHON COCTaB

ITapoBo3, ero sHepreTHyecKas LElb

THHOBOS, €ro 3HepFeTI/I‘{CCKaﬂ 1ICIIb. Hepez[alm MOIITHOCTH TCIJIOBO30B -- MEXaHHNYCCKaA, rnnpaBnnquKaﬂ,
QJICKTPHUUCCKad NMOCTOSHHOTO, ICPEMCHHO-TIOCTOAHHOI'O U TIEPEMECHHOTO TOKOB

HeaBTOHOMHBIN TATOBBIN DOABUXKHOM COCTaB
DReKTPONoABUKHOI cocTaB. CxeMbl (HOPMHUPOBAHUS OE3/IOB HA IJICKTPHUUCCKON TsIre.

SHGKTpOHOHBH)KHOﬁ COCTaB JKCJIC3HBIX JOPOTI' ITOCTOSAHHOI'O TOKa € KOJUICKTOPHBIMHA

TATOBBIMH JIBUTATEIIIMUA U PEIEHHO-KOHTAKTOPHON CUCTEMOM YIIPaBIEHUS
CprKTypa 9.11.C. IIOCTOAHHOI'O TOKAa, OCHOBHBIC 3JICMCHTHBI CHUJIOBBIX HeHeﬁ 9.11.C. ITIOCTOSHHOI'O TOKa

10

KOJIJIGKTOpHaFI QJICKTpHUYCCKasd MalllrHa
ITpuHuMn neUTCBYS U 31EMEHTHI KOHCTPYKLIMM KOJUIEKTOPHOM 3JIEKTPUYECKON MalllMHBI

11

YCTpoCTBO M MPUHIIUIT JEHCTBUS 0€CKOJUICKTOPHON AJICKTPUYESCKON MaIIMHbBI
MNEPEMCHHOI'O TOKa

Cucrema Tpé€x(ha3zHOro NepeMEeHHOro ToKa. Y CTpoiCTBO poTopa U craropa TpEx($azHOro aCHHXPOHHOTO
nsuraressi. CTpyKTypHast CXeMa 3JICKTPONOABHKHOTO COCTaBa ¢ OECKOIIEKTOPHBIMH JIBUTATEISIMU
MEPEMEHHOTO TOKa

12

VYpaBHEHHE IBUKEHHUS MOE3/1a U CUJIbI, ICMCTBYIOIIUE HA MOE3]

Teopema 0 TOJIHON KMHETUYECKON SHEPTUH Teia. BrIBOJ ypaBHEHUsI IBHXKCHUS [TOE3/1a.

[ToHsATHE yAENBbHBIX CHJI. YPaBHEHHE ABIDKCHHUS [M0€3/1a B YACAbHON hopme

Cuiibl, qeiTcByronue Ha noes. AHamu3 ypaBHEHUs IBUKEHUS T0e3/1a U ONPE/ICICHHE PEKIMOB
JIBHKCHUS

O6pasoBanue cuibl TArd. OrpaHUYCHUS Ha BEIMYUHY CHJIBI TSATH, METObI €€ YBEIHUCHHUS

Cuna TOpMOKEHHSI

Cuuibl conpoTUBIieHN BMKEHHI0. OCHOBHOE U IOTIOIHUTEIHLHOE COMPOTUBIICHHE IBIKEHUIO. [IpHdnHbI
BO3HUKHOBEHHSI, (PAKTOPBI, BIUSIONME HA BEJIMUUHY COTPOTHUBIICHHS JABUKEHHIO. PacuéTHbie
COOTHOIICHHS JIJIs OTIPEICICHUS CUIT CONPOTUBICHUS IBIIKCHUIO

13

3H€KTpOM€X&HI/I‘-I€CKI/Ie U JICKTPOTATOBBIC XapaKTCPHUCTUKHN ABUTATCIIA MTOCTOSAHHOT'O
TOKa

YpaBHEHUS 2IEKTPOTATOBBIX XapaKTEPUCTHUK. [I[pUHUIIIBI peryIupOBaHusl CKOPOCTH IBUIKEHUS
MOJIBUYKHOI'O COCTaBa C KOJUIEKTOPHBIMU TATOBBIMM JIBUTATEIISIMU

14

SJ'ICKTPOTHFOBLIC H TATOBBIC XAPAKTCPUCTHUKU ITPU PA3JIUIHBIX criocobax peryjiimpoBaHus

CKOPOCTH IBUKCHHA
TsroBnie XapaKTCPpUCTUKU. VcenoBus pcajim3ai CUJIbl TATU, BOBMOXKHOCTH YBCIIMYCHUA CUIbI TATH
JJICKTPOBO30B

15

Pacuér mycko-TOpMO3HBIX PE3UCTOPOB MOABHKHOTO COCTaBa

Henn, tocTuraemslie MpUMEHEHHEM ITycKOBOro pe3ucropa. KOaddummeHT HepaBHOMEPHOCTH ITycKa Mo
ToKy. Omnpenienenne MakCHMaJIFHOTO, CPEIHETO U MHHUMAJIBHOTO ITyCKOBOTO TOKOB. [ pado-aHamuTudeckit
METOJI pacuéTa IyCKOBOI'0 pe3ucTopa. Pacuér BennuuHbI IyCKOBOI'O CONPOTHUBIIEHUS HA MAHEBPOBBIX U
MEPEXOTHBIX O3UIIISIX

16

[TeperpynnupoBKH TATOBBIX 3JIEKTPOJBUTATENICH 3JIEKTPOIIOABIKHOTO COCTaBa
Hasnauenue NEeperpynrnmupoBOK HBHF&TGHeﬁ. CxeMbl COCAUHCHUSA TATOBbIX HBI/IFaTGHGﬁ. TpC6OBaHI/IH K
criocobam NEePerpynnmpoBKHU. HeperpynrmpOBKI/I METOAOM KOPOTKOTI'O 3aMbIKaHUs, ITYHTOPOBAaHUA,
BCHTUJILHBIA nepexon u MOCTOBOM nepexon. I[OCTOI/IHCTB& U HCOOCTATKH, obactu MPUMCHCHUA.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

17

[TopsiioK MycKa JIEKTPONOABUKHOTO COCTaBa IOCTOSHHOIO TOKA

INocnenoBaTeIbHOCTD AEHCTBU NP MyCKe M Pa3roHe MOABMXXHOTO COCTaBa MOCTOSHHOTO TOKA. AHAITU3
CHJIOBBIX LIETICH 3.11.C. B poliecce MmyckKa

18 |[IpUHLMIIBI UMITYJIBCHOTO YIIPABJICHUS JBUTATEISIMU IOCTOSIHHOTO TOKA
I/ICHyJ'H;CHOC PEryJIMpoBaHuC HANIPAKCHUA, MArHUTHOI'O MOTOKA U COMMPOTHUBJICHUSA ITYCKO-TOPMO3HBIX
PE3UCTOPOB

19 |Dramsl pa3BUTHA IEKTPOTEXHUKH
Kpatkoe conepkaHue 1 pe3ysbTaThl KaKI0TO U3 3TAIOB.

20 |llonsatue o cucteme Tpex(azHoro nepeMeHHOTo TOKa
CHHXpOHHLIﬁ TeHEpaTop u aCHHXpOHHLIﬁ JABUIaTClIb.

21 ([IpeumyiiecTBa MEPEeMEHHOIO TOKA U €r0 UCIOJIb30BaHUE
ITpunuun nepenayu 3J1€KTPOIHEPTUM HA AAJIbHUE PACCTOSIHUSL.

22 |CnocoOsI NCTIOIB30BaHUS TPeX(Ha3HOTO MEPEMEHHOT0 TOKA IS IEJIeH AIEKTPHIECKOTO
TpaHCIopTa
OTtnnune 3aAa4d TATH OT 3aJa4 NPOMBIIIJICHHOCTU

23 |Cucrema >1eKTPUYECKON TATH 0AHO(A3HO-TIOCTOSIHHOTO TOKA.

CrpykTypa 3.11.C. ¥ CHCTEMa SHEPrOCHA0KECHUS

24 B3anmojeiicTBHE CUCTEM MOCTOSHHOTO U MIEPEMEHHOT0 TOKA Ha jKeNIe3HOH Jopore
CraHIUU CTHIKOBaHUS. JIByXCHUCTEMHBIE 3JIEKTPOBO3BI.

25 |/[Ipyrue myTH UCHOJIB30BAHUS IEPEMEHHOTO TOKA JUIS AJIEKTPHUECKOTO TPAHCTIOPTA.
CucreMa NOHWKEHHOW 4acTOTHI

26 |CrocoObl peryJIMpoBaHusi CKOPOCTH 2.11.C. OJJHO(A3ZHO-TTOCTOSHHOTO TOKA.
OCHOBHBIE CHJIOBBIE YCTPOMCTBA 3.11.C

27 |PerynupoBaHHUe HAMPSKEHUSI HA T.3.]

PerynupoBanue HaNPsDKSHUS HA T.3.J. IPU TOMOIIH TpaHchopMaTopa

28 |Oco0eHHOCTH MIEPEKITFOUCHUS CEKIINH 00MOTOK TpaHc(opmaropa.
IlepexoaHoit peakTop.

29 ([TousiTHE O CHIIOBBIX MPe0Opa30BATEIISX.

HOHprOBO,I[HI/IKOBLIG AUOAbl U TUPUCTOPBI

30 ([IpocTeiimue cXeMbl BBITPSMICHUS
CxeMbl, IpUMEHsIeMbIe Ha 3.11.C.

31 [OcoGenHocTH PabOTHI BHIMPSMUTENS HA aKTUBHO-UHIYKTUBHYIO Harpy3Ky.
[onsTHE O peaKTHBHOM SHEPTHH U KOS PUIISHTE MOIITHOCTH.

32 |HeympagsnsieMbie U ynpaBisieMbIe BRITIPSIMUTEITN
Pabora 1o HyIIeBOW U MOCTOBOW CXEME BBIIPSMIICHUS.

33 |OaHO- ¥ MHOTO30HHOE BHITIPSIMIICHUE
PerynupoBo4HbIE XapaKTEPUCTUKH BBIIPSIMUTEIEH.

34 |CoBpeMeHHBIH 2.11.C. ¢ ACHHXPOHHBIMU TSATOBBIMH JIBUTATEIISIMHU.

CrpyKkTypa CHIOBOH CXEMBI, Ha3HaYCHHE TIpeoOpazoBaTeei

35 |OcHOBBI perynupoBaHusi aCHHXPOHHBIX T.3.11. ®opmyna Koctenko
XapaKTepI/ICTI/IKI/I INOCTOSAHCTBA CUJIBI TATH U ITOCTOAHCTBA MOIITHOCTH.

36 |Kmaccudukanmst TpaHCTIOPTHBIX CPEICTB
OcHOBHBIE PYHKINH TPAHCIIOPTHBIX CPEACTB. THIIBI OITOPHBIX AIEMEHTOB H IBIKUTEIICH.

37 |[IpoTuBOpeursi CUCTEMBI KOJIECO-PEIIbC

IIpoTuBOpeuns cucTeMsl Kojieco-penbe. CriocoObl n3MeHeHus koddduinenTa cuermenus. [lociencTeus
MPUHSATHUS CUCTEMBI TJIAJIKOE KOJIECO Ha TJIaJKOM pelibCe.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

38

Hasnauenne MexaHM4YeCKOU 4acTu
OCHOBHI)IC QJICMCHTBI, UX HAa3HAUYCHUC.

39

Knaccudukanus MexaHn4ecKkon 4acTu
KJ'IaCCI/I(l)I/IKaL[I/Iﬂ I10 Ky30BaM, 110 COCTaBHOCTH, IO pECCOPHOMY IMMOJABCIINBAHULO, 10 TUITY TATOBOI'O
MnpuBoaa, 1o Kjiaccy TATOBOM nepeaavu.

40

Ky3oBa
Knaccudukarus xy3oBoB. [ToraTre o pacueTe Ky30Ba Ha IPOYHOCTH. [Ipomieccsl BO3HUKAONINE MTPH
Pa3BUTHH CHJIBI TATH.

41

PaMrl Teexku
Ha3Ha‘IeHI/I€ nu maccmbnxauuﬂ paM TCIICIKCK. ByKCOBLIe yBJ'II)I. CHOCO6LI HN3TOTOBJICHUS paM TCIICIKCK.
OCOOCHHCOTH pacyeTa paM TEJICKEK Ha MPOYHOCTb.
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Komecurle I1aphl.
Knaccmbmcaum{ KOJICCHBIX T1ap. OcH KOJICCHBIX mnap. Pacuer xomecHbIx nap Ha MpOYHOCTb.
(I)OpMI/IpOBaHI/Ie KOJICCHBIX T1ap. Konecurie LHCHTPBHI. bannaxxu xoec

43

DEMEHTBI PECCOPHOTO MO/BEIINBAHMS.
Hasznadenue n knaccuduxanus. Ynpyrue sneMeHTbl. OpUKIHOHHbBIC SIEMEHTHL. Bsi3kne aneMeHTsI.
Yupyro-ppHUKIHOHHbIE AJIEMEHTHL. YIIpyro-Bsizkue cBsizu. [[HeBMaTH4YECKHET peccopsl

44

PeccopHoe IIOABCIHINBAHUC.
IlepBr4HOE, BTOpHYHOE pecCOpHOE noBeBaHue. OCHOBHBIE 3JIEMEHTHI IIEHTPAIIBHOMN CTyNIEHU
PECCOPHOrO MOABEIIUBAHUS.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

o/

HaumenoBanue 1abopatopHbIX padboT / KpaTKOe CoAepKaHNe

N3yuenne paboThl 2JIEKTPONHEBMATHUECKOIO KOHTaKTOpa
Hasnauenue QJICKTPOITHEBMATUYICCKOI'O KOHTAKTOPA. yCTpOI}‘ICTBO QJICKTPOITHEBMATUYCCKOT'O
KOHTaKTOpa.HpI/IHL[I/IH ﬂeﬁCTBHﬂ QJICKTPOIMHEBMATUYCCKOI'O KOHTAKTOpA.

I/I3y‘{eHI/IC paGOTH QJICKTPOMATrHUTHOI'O KOHTAKTOpa

Ha3HaueHue 371€eKTpOMarHUTHOTO KOHTAKTOPA. Y CTPOMCTBO JIEKTPOMArHUTHOIO KoHTakTopa. Ilpunnun
JIEHCTBUS 3JIEKTPOMAarHUTHOTO KOHTakTopa.lccienoBanye XxapaKTepUCTUK 3JIEKTPOMAarHUTHOIO
KOHTaKTOpa.

Ha3nauenue rpynmnoBoro nepekyroyaress. Y CTpOHCTBO IPyIIIOBOTO

nepekaroyarens.  [puHImn 1eficTBUs rpynnoBOro NepeKIroyaTelis
Hasnauenue IpyHIIioBOro rnepexKiarovaTesas. yc’I‘pOﬁCTBO TpynmoBoro HepCKHIO‘IaTCHH.HpI/IHHI/IH ,HeﬁCTBI/ISI
TPYIIIOBOTO HEPEKITI0YaTeNs

I/ISYIICHI/IC pa60TBI 6BICTpOI[CﬁCTByIOH.[CF O BBIKIIFOYATCIIA 3JICKTPOBO3a IIOCTOAHHOT'O TOKA
Haznauenune ObICTPOACHCTBYIONIETO BHIKIIOUATEINSA. Y CTPOMCTBO OBICTPOACHCTBYIONIETO

Borutoyaress. [IpuHIMn necTBus ObICTPOACHCTBYIONIETO BEIKIIoYaTess. MccieoBaHne XapaKTepUCTHK
OBICTPOICHCTBYIOIIETO BBIKIIIOYATEIS

N3yuenune paboThl KOJJIEKTOPHOTO TATOBOTO AJIEKTPOIBUTATEIIS
Hasnauenue tssroporo DJICKTPOABUTATECIIA. YCTpOﬁCTBO KOJUICKTOPHOT'OTATOBOT'O
3J'I€KTp0ﬂBI/IFaTCJ'I$I.HpI/IHHI/IH HeﬁCTBHH KOJUIEKTOPHOT'OTATOBOT'O DJICKTPOABUTATECIIA.

Wzydenue paboTbl OBICTPOACHCTBYIONIETO BBHIKITIOUATENS SJIEKTPOBO3a MOCTOSIHHOTO

TOKa.
Haznauenune ObICTPOACHCTBYIONIETO BHIKIIIOUATEISA. Y CTPOMCTBO OBICTPOACHCTBYIONIETO




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

BoIKuTtouaresst. [IpuHIMT neicTBrs OBICTPOACHCTBYIONIETO BEIKIITOYaTeNs.cciejoBaHme XapaKTepHUCTHK
OBICTPOICHCTBYIOIIETO BHIKIIIOYATEIS

KOHTpOJIJ'ICp MAIIMHUCTA 3JICKTPOIIOE3Ja ITIOCTOAHHOI'O TOKAa
Haznauenue KOHTpOJUIEpa MallIMHUCTA. YCTpoﬁCTBO KOHTpOJUICpa MAallIMHUCTA. HpHHHI/IH JnehcTBUsS
KOHTpOJJIEpa MallIMHUCTA. Ha3nauenue u (byHKI_[I/II/I PYKOATOK KOHTPOJIJIEpAa MalllMHUCTA

H3ydeHue cuimoBoi CXeMbl 3JIEKTPOIIOE31a IOCTOSIHHOIO TOKa

Pacnonoxenue 3neMeHTOB Ha CUIIOBOM cxeMe. Llenb npoTekaHus ToKa IpU MOCIEA0BATEIbHOM
COCIMHEHUH TATOBBIX BUTaTenel. Llens mpoTexkanus Toka MpH HapajieIbHOM COSIUHEHUH TATOBBIX
JIBUTATEJIEN.

KOHTpOJIJ'ICp MallIMHUCTA TACCAKUPCKOIO IJICKTPOBO3a ITOCTOAHHOI'O TOKA.
VYcTpoHCTBO KOHTpOIepa MalHUCTA. [IpuHIMn aedcTBUs KOHTposulepa MamuHicTa. HazHaueHue u
(YHKIMH PYKOSITOK KOHTPOJIJIEpa MaIllHUCTA.
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KOHTpOJIJ'ICp MAalINnHUCTA I'PY30BOTO 3JICKTPOBO3a IIOCTOSIHHOT'O TOKa

HasnaueHne KOHTpoOJUIEpa MAaIMHKICTA. Y CTPOHCTBO KOHTpOIIIepa MamuHucTa. [IpuHnmn nedcTBus
KOHTpOJUIepa ManHKUCTA. HasHaueHne u pyHKIMU IIaBHON PYKOSTKH KOHTPOJUIEPA MAaIIMHHUCTA.
Hasznauyenue n GpyHKINT TOPMO3HOH pYKOSTKH KOHTpOJUIepa MamuHucTa. HasHaueHne u GyHKINH
PEBEPCUBHO-CEJICKTUBHON PYKOSTKH KOHTPOJUIEpA MAIIMHHCTA.
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I/I3yquI/Ie CHJIOBOM CXEMBI QJICKTPOBO3a ITOCTOAHHOI'O TOKa

O603HaueHNEe OCHOBHBIX 3JIEMEHTOB JJIEKTPUIECKON cxeMbl. PacnonioskeHue 3J1IEMEHTOB Ha CHIIOBOM
CXEeMeE. I_[ern, MPOTCKaHWA TOKA MPH MOCICAOBATCIIBHOM COCIMHCHNN TATOBBIX HBHFaTeHeﬁ. Hel'[])
IMPOTCKaHUA TOKA IIPU MOCJICAOBATCIbHOM-TTApAJUICJIbHOM COCIMHCHUU TATOBBIX ]IBHFaTeJ]Cﬁ. HCHL
MPOTEKAHUS TOKA IPH MMapajuIeTbHOM COCTUHCHUH TATOBBIX JABHTATEIICH.
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HccnenoBanue npouecca mycka rpy30BOro 3JeKTpOB03a MOCTOSHHOTO TOKA.

3arryck KOHTpOJUIepa MAIIMHUCTA M CHIIOBOM IETIH AIIEKTPOB03a. DUKcanus mapaMeTpoB padoThl
ammapaToB CHJIOBOM CXeMBI. 3alich 3HAYCHUH TOKOB U CKOPOCTEH Ha Ka)KIOH IMO3UIMH PETYTHPOBAaHUS.
[TocTpoenue myckoBoi nuarpammabl

13

OcoGenHoctu perynupoBanus ckopoctu Ha DI1C onHOpa3HO-TIOCTOSIHHOTO TOKA
N3menenne ckopocty aAmwxeHus JI1C npu u3MeHeHHU HaNpsHKEHUS Ha TATOBBIX ABUratelsax. M3meneHue
cxopoct aBkenus DI1C npu U3MEeHEHNN MarHUTHOTO [IOTOKA TATOBBIX JBUrateneil. Hasnauenue
TpaHcdopmaropa, BHIIPSIMUTENS, CTIIAXKHUBAIOIIETO PEaKToOpa.
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PerynupoBanue HanpskeHUS Ha BTOPHUHOM 00MOTKe TpaHcopmaropa

PerynupoBaHue HanpspKeHHS HAa BTOPHYHOM 0OMOTKe TpaHCcdopmaTopa

[puHIMI peryIupoBaHus Ha BTOPHYHON 00MOTKe TpaHchopMaropa. BeTpedHoe BKIFOUSHHE BTOPHYHBIX
ob6MoTOK TpaHcdopmaropa. CoriiacHOE BKIIIOYEHHE BTOPUYHBIX 00MOTOK TpaHchopmaTopa. OCHOBHbIE
pacyueTHbIE COOTHOIIEHUS ITPH PETYINPOBAHUHN HA BTOPUIHOH 0OMOTKE TpaHChopMaropa.
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PerynupoBanue HanpsbKeHHsI Ha IEPBUYHOM 00MOTKE TpaHchopmaropa

[puHIMI peryInpoBaHus Ha IEPBUYHOM 00MOTKe TpaHc(opmaTopa. OCOOEHHOCTH PEryIHpOBaHUs Ha
nepBHUYHOI 00MOTKe TpaHchopmaropa. KoHeTpykums TpaHchopMaTopa npu peryIupoBaHUU Ha
NepBUYHOI cTOpoHe TpaHcdopmaropa. OCHOBHBIE pacyeTHbIE COOTHOLIEHHSI IPU PETYJINPOBAaHUH Ha
HepBUYHOI 0OMOTKE TpaHC(hOpMaTopa.
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ZII/IO,Z[HBIe BBIIIPAMUTEIIN

IIpunnun neiictBus BelpsaMuTenel. IlpuHnun nelcTBrUs OAHONOMYIIEPUOIHOTO BhIIpsMUTENs. [IpuHnun
JIEHCTBUS IBYXIIOIYIIEPUOJHOTO BBIIPSIMUTENS C HYJIEBBIM BbIBOIOM. [IpuHIIMII EHCTBUS MOCTOBOTO
BBINPSIMHUTEINS BEIIPSIMHUTENSL. BpeMeHHbIe tnarpaMMbl paOOTHI BEIIPSIMHUTEICH.
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[lepexonnble peakToOpbl

Hasnauenue MEPEXOJHOT0 peaKTopa. CXeMBbI BKIIOUCHUS NEPEXOAHOTO pCAKTOpPa Ha XOAOBBIX MO3UIUAX
peryjpoBaHus. CXeMBI BKIIOYCHUS MEPEXOJHOr0 peaKTOpa Ha MPOMEKYTOUYHBIX MO3ULUAX
peryaupoBaHus




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

18

BenTuinbHblil nepexon
HpI/IHHI/IH ﬂeﬁCTBHH BCHTUJILHOT'O IE€pexoaa. Pexum CUMMCTPUYHOT'O BBIIPAMIICHUS HAIPAKCHUA. Pexum
HCCUMMETPUYHOI'O BBINPAMIICHUS HAIPSKCHUA
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HGHI/I YIIPABJICHHUSA 3JICKTPOBO3a 0,[[HO(1)33HO'HOCTOHHHOF0 TOKa

VYcTpoHCTBO KOHTpOIepa MalHUCTA. [IpuHIMn aedcTBUs KOHTposulepa MamuHicTa. HazHaueHue u
(yHKIINH PyKOSITOK KOHTpOJIepa MamiHnucTa. CXeMa CHIIOBBIX IeNeH aiekTpoBo3a. [IpuHimn
PETYIHNpPOBAaHMUS HANIPSDKCHUS HA TATOBBIX ABUTATEISAX
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MeTtoibl HccaeIoBaHUS KOJIEOaHUH 3JIEKTPOIOABIKHOTO cOCTaBa. MeTo bl
($U3UIECKOro U MaTEeMaTHUECKOT0 MOJICIUPOBAHUS KoJieOaHuil. Pambl Tenexku
3EKTPONOIBUKHOTO COCTaBa

3HaKOMCTBO C METOJaMH (1)I/I3I/I‘ICCKOFO U MaTEMATHUCKOT'O MOACINPOBAHUA SJICKTPOBO30B U

MOTOPBAaroHHOIo0 MOJABMKHOTO COCTaBa, a TAK)KEC O3HAKOMJICHHUEC C HA3HAUYCHHUEM paM TCIICIKCK. Pa6ota co
CTCHIAOM (1)I/I3I/I‘ICCKOFO MOACJINPOBAHUA.
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HccenenoBanue BUI0OB BOZMYLICHUH, IEUCTBYIOIIME Ha 3.11.c. KHHEMaTueuckoe, CUI0BOe
Y MMapaMeTPUIECKOE BO3MYLIEHUs. KOHCTpYKIMS KOJECHOW Mapbl AIEKTPONOABUKHOTO

cocCTraBa
V3y4eHre BUIOB BO3MYILCHUH BBI3BIBAIOIINX BBIHYKICHHbIC KOICOAHNU 3.11.C. IIPU IBHKCHHUH B
PeNBCOBOI KoJIee U CIIOCO0BI 3aIaHMs BO3MYIICHHI

22

Y3116l CBSI3U KOJIECHOW Maphl U PaMbl TEJICKKH.
3HAKOMCTBO C KOHCTPYKIMEH OyKCOBBIX y3110B. OCHOBHBIE NPHHIIMITBI ()OPMUPOBAHUSI KOJIECHBIX Hap.
I/I3yqu1/1;1 6yKCOBOFO y3ﬂa B COOTBCTCTBHUU C I/IH}IBI/IBI/I}lyaHI)HbIM 3aJaHUECM.

23

V338l cBSI3U paMbl TCIICIKKHU U KY30Ba BArOHOB 3JICKTPOIIOC310B

3HAKOMCTBO C Y3J1aMH CBSI3U paMbl TEJIEKKH U Ky30Ba BarOHOB AJICKTPOIOE3/10B. Y3€l COSIMHEHNUS C
HEHTPATBHON chepruuecKor OMOPOH. Y3IIbl OMIUPAHUS C OTIOPOI HA CKOJB3YHBL. Y3€ll C MTHEBMATHIECKUM
YIIPYTUM 3JIEMEHTOM.
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Y376l CBSI3U KY30Ba U paMbI TCJICIKKHU SJICKTPOBO30B

3HAKOMCTBO C y30aMH CBSI3U Ky30Ba M PaMbl TEJIEKKH 3JIEKTPOBO30B. ¥Y3€Jl COSIUHEHHUS C HKECTKON
IUIOCKOHM LIWJIMHAPUYIECKON OIIOPOM. Y31Ibl COEIMHEHUSI C MAATHUKOBOM OIOPOil. ¥Y3IIbl COEIMHEHUS CO
IKBOPHEM, JIFOJICYHBIM yCTpOﬁCTBOM " CKOJIb3YHaMHU, C MONIEPECYHBIM BO3BpallatOIIUM yCTpOﬁCTBOM.
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[MunpaBnnueckre U GPUKIIMOHHBIE FACUTENU KOJIEOaHUH MOABHKHOTO COCTaBa
YcTpoiicTBO GPUKIIMOHBIX W THAPABIMYECKUX TacuTeleil koebannii. V3ydeHne nx xapakTeprcTHK Ha
OCHOBE NPOTpaMMBl, pa3paboTaHHOH B ITporpaMMHOH nakere LabView.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKOC COACPIKAHUC

Krnaccudukanms mogBu>KHOTO COCTaBa.

PaCCManI/IBaCMLIC BOIIPOCHI:

- KJ'IaCCI/I(i)I/IKaIII/IH TATOBOI'O MMOJABHUIKHOTO COCTAaBa KEJIE3HBIX JOPOT, IPUMEHACMAA Ha JKEJIC3HBIX AOpOorax
Poccuiickoii @eneparu

Cucrema TITroOBOTO 3HCKTpOCHEl6)KCHI/I${ SHCKTpOCHaG)KCHI/IH JKCJIC3HBIX JOpOT
PaccmarpuBaemble BOIPOCHI:

- CHCTEMa TATOBOTO 3JIEKTPOCHAOKEHHS MOCTOSHHOTO ToKa 3 KB. CHucTeMa TATroBOT0 3JeKTPOCHAOKEHUS
nepeMeHHoro Toka 25 kB 50 I'm.

KontakTHas ceTh.

PaCCManI/IBaeMLIC BOIPOCHI:

- yCTpOfICTBO KOHTaKTHOﬁ CCTH KCJIC3HBIX JOPOI' TIOCTOAHHOI'O TOKA,
- YCTPOﬁCTBO KOHTaKTHOﬁ CCTH JKCJIC3HBIX JOPOI' ICPEMCHHOT'O TOKA.
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VYpaBHeHME IBUKEHUS I0€3/1a U CUJIBI, IEHCTBYIOIIME HA TTOE3/]T
PaCCManI/IBaeMLIe BOIPOCHI:

- PE€KUMBI IBUKCHUA r[oe3z[a4

- YpaBHCHUEC ABUKCHUA MTPU PA3HBIX PCKHUMaAX JBUIKCHHUA TOE3/a.

:‘)HCKTpOHOHBH}I(HOfI COCTaB KCJIEC3HBIX JOPOTI ITIOCTOAHHOI'O TOKA.
PaccmaTpuBaemble BOIPOCH:

- JIIEKTPOIIOBIKHOM COCTAB JKEJIE3HBIX JOPOT ITOCTOSHHOTO TOKA C KOJUIEKTOPHBIMH TATOBBIMHU
JIBUTaTEJISIMU U PElNEHHO-KOHTAKTOPHON CUCTEMOM YIIpaBJIEHMUSL.

KosnexTopHslii aneKTprudecKas MaliuHa.

PaCCManI/IBaeMLIe BOIPOCHI:

- KOHCTPYKIUA U NPUHIHAIT Z[eflCTBPIS[ SHCKTqueCKOﬁ MallrHblI Ha IPUMEPE KOJIJICKTOPHOT'O TATOBOI'O
QJICKTPOABUTATECIIA TOCTOSIHHOT'O TOKA.

BeCKOHHCKTOpHaﬂ QJICKTPHUUCCKAA MalllMHA
PaCCManI/IBaeMHC BOIPOCHI:
- YCTpOI\/'ICTBO W IPpUHIUIT HeﬁCTBHﬂ 6eCKOHHeKTOpHOﬁ 3J'I€KTpI/I‘IeCKOI>'I MallnHbI HIEPEMCHHOI'O TOKA.

3J’I€KTpOM€X3HI/I‘I€CKI/I€ U SJICKTPOTATOBLIC XapPAKTCPUCTHUKU ABUTATCIIA ITIOCTOSHHOI'O

TOKa

PaccMarpuBaeMble BOIIPOCHL:

- YpaBHEHHS MIEKTPOTATOBBIX XapaKTePUCTHK;

- IPUHHUIIBI PEryINPOBAHMS CKOPOCTH IBHKEHHUS TOABIYKHOI'O COCTaBa ¢ KOJUIEKTOPHBIMH TATOBBIMU
JIBUTATEIIIMU

Crioco0w1 perymupoBanwsi ckopocty Ha DI1C mocTosHHOTO TOKa

PaCCManI/IBaGMHC BOIIPOCHI:

- UIBMCHCHUC CKOPOCTHU ABUIKCHUSA OIIC I[P U3BMCHCHHNU HAIIPSKCHUA HA TATOBBIX JABUTI'aTCIIAX. H3menenne
CKOPOCTH ABUKCHUS OIIC IpU U3BMCHCHUU MAIrHUTHOT'O ITOTOKA TATOBBIX Z[BI/IFaTeJ'Ief/'I;

- UIBMCHCHUC CKOPOCTHU ABUIKCHUSA OIIC Ipru UBMCHCHHHU COITPOTUBJICHHA ITYCKOBOI'O peOCTaTa.
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YPaBHeHI/Ie ABUXXCHUA 110€31a
PaccmarpuBaemble BOIIPOCHL:
- CWJIBI, IGKCTBYIOLIME Ha NT0e3]]. PexuMbl IBM>KEHUS TToe3/1a
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[Ipodune nytu
PaCCManI/IBaeMLIC BOIIPOCHI:
- CIpsIMIICHHE TIPO(UIIS Ty TH
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ConpoTHuBICHUE ABHKEHHUIO TTOE3/1a
PaccmarpuBaemble BOIIPOCHL:
- PaC‘-IeT OCHOBHOTI'O U JOIIOJTHUTCIIBHOTO COl'lpOTI/IBJ'IeHI/IH JBUXKCHUIO I10€31a

13

Bec noesna
Omnpenenenne Beca moesaa

14

VenpHbIe YCKOPSIONINE CUJTBI, JEHCTBYIONTNE HA TIOE3]]
PaCCManI/IBaCMLIe BOIIPOCHI:
- pacucT U MOCTPOCHUC yACIbHBIX CHUII.

15

KpI/IBBIe JABMOXKCHUS 11OC3 4.
PaccmarpuBaemble BOIPOCHI:
- IOCTPOEHUE KPUBOM CKOPOCTH OT ITyTH

16

Cnoco0s1 perynupoBanusi ckopoctu Ha II1C oaHO(Da3HO-TTOCTOSTHHOTO TOKA.
H3menenne CKOPOCTH ABUIKCHUSA OIIC P UBMCHCHNHU HAIIPSIKCHUA HA TATOBLIX JIBUTAaTCIIAX. HN3menenne
CKOPOCTHU ABUKCHUS OIIC IpUu USMCHCHUU MArHUTHOT'O ITOTOKA TATOBBIX ﬂBHFaTeHeﬁ.
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PerynupoBanue HanpspkeHUs1 TpaHchopmaropa
[IpuHIUD perymupoBaHus Ha BTOPUYHON 00MOTKe TpaHchopmaropa. BeTpedHoe BKITIOYCHHE BTOPUYHBIX
006MoTOK TpaHchopMmaTopa. CortacHOe BKIIOUEHHE BTOPUIHBIX 00MOTOK TpaHchopmaropa. [TpuHIumm
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peryIupoBaHus Ha IEPBUIHON 0OMOTKe TpaHchopMmaTopa. OcOOEHHOCTH PEryITHpOBAHUS Ha MIEPBUIHOMN
00MOTKe TpaHcdopmaropa.
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ynpaBJ’IHCMBIC BBIIIPAMUTCIN

IIpunnun neifctBus ympapisieMbIX BelpsiMuteneit. [IpuHIun nefcTBrs 0 JHONOIYIEpUOTHOTO
BhIIpsAMUTEISL. [IpyHIMI IeHCTBHUS ABYXIOIYTIEPUOJHOTO BEIIPSMHTEIS C HYJIEBBIM BBIBOJIOM. [IpuHIMNI
JEWCTBHSA MOCTOBOTO BBITPSIMUTEIS BHIIPSAMHTEINS. BpeMeHHbIEe tuarpaMMbl paboTHI BBIIPSIMUTEIICH.
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CunoBas cxema 3J1eKTpOB03a IIEPEMEHHOI'O TOKA CO CTYNEHYAThIM PEryJIHMPOBAHUEM

HanpspkeHus cepun BJISOC
[puHnun perymupoBanus HanpspkeHUs. O003HaUeHHE OCHOBHBIX AIEMEHTOB JICKTPUIECKOM CXEMBI.
PacnonoxkeHue 3J1eMEHTOB Ha CUJIIOBOM CXEME. uel'H) MPOTCKaHUsA TOKa Ha MO3ULHUAX PECTYJIUPOBAHUS.
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CuitoBas cxema OJICKTPOBO3a IIEPEMCHHOI'O TOKA C INIAaBHBIM PEr'yJIMPOBAHUEM

HanpsokeHus cepuu 20C5K
[MpunHnun perynupoBanust HanpspkeHusi. O003HaYeHUE OCHOBHBIX 3JIEMEHTOB AJIEKTPUUYECKON CXEMBI.
PacmonoskeHne 2JIeMEHTOB Ha CHJIOBOM CXEME. HGHB MMPOTCKAHUSA TOKAa Ha MO3ULHUAX PETYJINPOBAHUS.
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TpeHaxep MalIMHKUCTA IEKTPOBO3a nepeMeHHoro Toka JI11M
HpI/IHLII/IHLI YIpaBJICHUA JICKTPOBO30OM. Haznauenue sneMeHTOB Ha MyJbTC YIPABJICHUSA.
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ITocranoBka ueneﬁ U 3a71a4 Kypca IMPaKTHYICCKUX 3aHITUI

H3y4yeHnue KOHCTPYKLIMHK MEXaHUUIECKOW YacTH 3.11.C. ¥ (YOPMHUPOBAHUE HABBIKOB MO MPOSKTHPOBAHUIO
PECCOpHOTro NO/ABEIIMBAaHNUS; pa30UBKa IpyIbl HAa Opuraabl (110 4-5 yesioBek). Bblavya 3a1aHui Ha
Opuragy: Harpy3ka Ha OCb, THII 3.11.C.)
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KoHcTpykiins 6yKCOBOM CTYIIEHU peCCOPHOTrO MOABEIIUBAHUS 3.11.C.
Joxman 6puranst Ha Temy: «KoHCTpyKnusi OyKCOBOH CTYIIEHH PECCOPHOTO ITOIBEIIMBAHUS 3.11.C.»
33J]aHHOTO THIIA 3.11.C. (JIOKJIa/l COMPOBOXKIAETCS MMPE3EHTAINEN CO CXEMaMH M YepTeKaMH KOHCTPYKIIHH).
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KoHcTpyKIHs Ky30BHOM CTYIIEHH PECCOPHOTO MOABEIIMBAHUSA J.11.C.
Hoxman 6puransl Ha Temy: « KOHCTPYKITUS Ky30BHOW CTYIIEHU PECCOPHOTO MOBEIINBAHUS 3.11.C.»
3aJJaHHOTO THIIA 3.11.C. (JIOKJIaJ COPOBOXKAAETCS IIPE3CHTALIMEH CO CXeMaMHt M YepPTeXKaMH KOHCTPYKIIUH).
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KOHCTPYKI_II/IH MMPpOAOJIBbHBIX cBsI3el KYy30Ba C TCJIC)KKAMU
Hoxman 6puransl Ha Temy: « KOHCTPYKITUS MPOIOJIBHBIX CBA3EH Ky30Ba C TeJIeKKaMW» 3aJaHHOTO THIIA
3.11.C. (JOKJIal COMPOBOMKAACTCS MPE3CHTAINEH CO CXeMaMt U YepTeKaMU KOHCTPYKITHH).

26

KoncTpyknus TaroBoro npusoza 3.11.c.

Joxnanx 6puragel Ha Temy: «KOHCTPYKIUS TATOBOTO MPHUBO/A 3.11.C.» (TATOBBIN IBHUTATENb, PEAYKTOP,
My(l)Ta, BaJ'IOHpOBO,I[LI) 3aJITaHHOI'0 THIIA 3.11.C. (Z[OKJ'IaI[ COIIPOBOKAACTCA npe3eHTauneI”4 CO CXEMaMHU U
gepTekaMHu KOHCTPYKIINH)

27

KOHCTPYKI_II/IFI MMPOAOJIbHBIX cBsI3el KYy30Ba C TCIIC)KKaMHU.
Joxnan 6puraast Ha TeMy: «KOHCTpYKITHS ITPOAONBHBIX CBSI3€H Ky30Ba C TEJEKKaMM» 3aJaHHOTO THIIA
3.11.C. (TOKJIA] COIPOBOXKIACTCS MPE3CHTANEH CO CXeMaMH U YepTeKaMHi KOHCTPYKIINH).

28

OmnpeneneHre OCHOBHBIX TapaMeTPOB IKUIIaXKa
OHpeﬂeHeHI/Ie MaccChbl Ky30Ba U HOHpGCCOpCHHOﬁ MAacCChI TCJICIKKHU, ONPEACIICHUE CTATUICCKUX HpOFI/I6OB
PECCOPHOTO MOABEILIUBAHUSI.

29

OHpCIleJ'IeHI/IC YOPYTUX XapaKTCPUCTUK PECCOPHOI'0 MOABCIINBAHUS.
Omnpenenenne KeCTKOCTeH Ky30BHOM U OYKCOBOH CTYIIEHEH peCCOPHOTO MOABEIIUBAHUS, OTIPEICTICHIE
KECTKOCTHU YIIPYTUX 3JIEMCHTOB PECCOPHOIO IMOJABCIIINBAHKA.

30

OHpCI[CJ'ICHI/IC JAUCCUITATUBHBIX XaPAKTCPUCTUK PCCCOPHOTO IMOABCIINBAHUS.
OnpezeneHre CyMMapHOTO eMII(UPOBAHUS Ky30BHOHM U OYKCOBO# CTYIIEHEH PecCOPHOTO MOABEIINBAHNS,
ompeneeHue KodPPUIMEHTOB AeMII(UPOBAHUS JUCCUIIATUBHBIX AJIEMEHTOB PECCOPHOTO TTOABECITHBAHUS.

31

OmnpexneneHne napaMeTpoB 3aJaHHOTO JIEMEHTA PECCOPHOTO MO/IBEIINBAHUSI.
OHpeHGHGHI/Ie napaMeTpoOB 3JIEMCHTA PECCOPHOIO MOJABCHINBAHNA B 3aBUCUMOCTU OT KOHCTPYKIINU
JKHIaXKa-MPOTOTUNA (MHIUBUAYATBHOE 3aaHKE.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOE COollEepKaHHE

/1
32 |[loaroroBka oT4eTa MO MPAKTUIECKUM 3aHATHSM.
CocTaBlIeHHE OTYETA 110 BEIIIOJCHHBIM MPAaKTUYCCKUM 3aHATHUAM
33 |3ammra oTYeTa MO MPAKTUYECKUM 3aHATHIM
3amura.
4.3. CamocrosiTenbHas padoTa 00y4aromuxcs.
No .
Bun camocrosiTensHO# paboThI
/1
1 |[ToaroroBka k 1a00paTOPHBIM pabOTaM, OPOPMIICHHE PE3YIIBTATOB SKCIEPUMEHTOB
2 |[loxroroBka K MpakTUYECKUM 3aHATHSAM
3 | BeimonHeHne KypcoBoil paboTHI.
4 | BeInmoJIHeHHE pacyeTHO-IpapuIECKO pabOThI.
5 | [loaroroBka K MpOMEXYTOYHOH aTTECTAIHH.
6 | [oaroroBka K TEKyIIeMy KOHTPOJIIO.

4.4. IlpumepHbIN IEpEUCHb TEM BHUJIOB PabOT

2. IlpuMepHBIil IepeyeHb TEM KyPCOBBIX padOT
BapuaHnTel 3a1aHnii PUBEACHBI B IPUIIOKEHUH

NCXOIHBIE [TAPAMETPEBI

Hasnauenne OI1IC

Tur TArOBOro IBUraTesIs

KomnuectBo T3/ nxa

JuameTtp GaHnaxxel KojieCHOM mapel, MM DO

Bec, nmpuxoasmuiics Ha OIHY K.11., TC Po

[IepenaTounoe oTHouieHuE ?

Koaddumment sxcruryatanimonHoi neperpy3ku ks
Koaddunuent HepaBHOMEpHOCTH Tycka 1o TOKy kHI
ConpoTuBiieHre 0OOMOTOK TATOBOTO aBuraress, Om 7ra
ConpoTuBieHre 0OMOTOK BO30YKIEHHS TATOBOro aBuraresns, Om ?roB
MuHuManbHbIN KO3QGUIUEHT peryIupoBaHus BO30YKACHUS 7min
KoHcTpyKinoHHast CKOPOCTh, KM/4 ?KOH

Y ckopenue J0KOMOTHBa, M/c2 a




Homep no3unuu perynupoBaHus

I/IHI[I/IBHI[yaJIBHOG 3aJaHucC. HGHI/I YIIPaABJICHUA

BapuanTsl 3a1anuii

1)
I'py3oBoii anexrposos TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3

15 ToxonpremHuKamMu

2)

['py30Boii anektposo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BpICTpOIEHCTBYIOIIMM BBIKIIOUYATEIIEM

3)

I'py3oBoii anextpoBo3 TJI2K 8 1270 25 3,9 1,45 0,08 0,1 0,06 0,42 120 0,36
25 MoTOp-BEHTWIATOPOM

4)

I'py3oBoii anexktposo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 MoTop-KoMITpeccopoM

5)

[Taccaxxupckuii anekrpoBo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 ToxkonpueMHUKaMHU

6)

[Taccaxupckuii snexkrpoBo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 BeicTpoAEHCTBYIOIIMM BBIKITIOUATEIEM

7)

[Taccaxupckuii snektpoBo3 AL4846¢eT 6 127023 1,8 1,7 0,09 0,12 0,07 0,42
180 0,55 23 MoTop-BEHTWIATOPOM

8)



Onextponoe3n JIK106b 4 1000 15 3 1,5 0,1 0,4 0,2 0,4 110 06 7
TokonprueMHHKaMH

9)
Onexkrponoesn JK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
BBICTPOIEHCTBYIOIINM BBIKJIFOUATEIEM

10)

Onexrponoesn [AK106b 4 1070 19 3,4 1,9 0,12 0,44 0,24 0,5 130 0,7 15
MoOTOp-BEHTUIATOPOM

2 KypcC 2 ceMecTp

HpOCKTI/IpOBaHI/Ie CHJIOBBIX ueneﬁ TATOBOT'O IIOABMIXXHOI'O COCTaBa
IMEPEMCHHOI'0 TOKa € KOJUICKTOPHBIMU TATOBBIMU ABHUI'aTCIISIMU

I/ICXOI[HBIC JaHHBIC

Tun »..c. OceBas ¢opmyna HomunampHas MOIIHOCTH T.3.1., KBT
HomunansHoe Hanpsbkenue T.3.1., B HomunaneHas ckopocTs a.m.c., kM/4 K. .
T.3.1. B HOMHUHalIbHOM pexume Kaja. TtiaroBod nepegaun Koaddunment
HOpMaJIbHOTO BO30YyxneHusd KoadhduuueHnT sKcruryaTanmoHHOW Neperpys3ku
Koaddumment nynscanuit Mateprain 00MOTKH CTiaXHBAIOLIETO peakTopa

BapuaHTsI:

1 sanexTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 menp
2 anekrponoesn 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 amromuHuit
3 anexTpoBo3 2 (20 — 20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 mens

4 snexrpomnoe3n 20 — 20 150 325 60 0,92 0,90 0,95 1,2 0,21 mean

S anextponoesn 20 — 20 100 520 65 0,90 0,93 0,96 1,3 0,25 antomuHuit
6 a51ekTpoBO3 2 (20 — 20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 amomunuit
7 anekTpoBo3 20 — 20 — 20 750 900 80 0,93 0,97 0,97 1,3 0,24 menn

8 snekTpoBo3 2 (20 — 20) 650 950 75 0,94 0,92 0,96 1,3 0,23 amoMuHwMiA
9 snextponoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menp

10 snextpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 menp



KypcoBas padota 4 cemectp (2 Kypc 2 cemecTp)

B 1npouiecce BBIMOTHEHUST KypCOBOM pabOThl OO0yYaromUics JOJDKEH
pa3paboTaTh CHJIOBYKO CXEMY 3.1.C., BBIIOJIHHUTH pacyeT €€ MNapaMeTpoB U
XapaKTepUCTUK TATOBOrO JBUTATENs JJIsi HOMHUHAJIBHOTO PEXHMA, a TaKkKe
AJIEMEHTHI pacueTa TATOBOTO TpaHC(hOpMaTopa M CIIIAXHBAIOLIETO pPEakTopa B
COOTBETCTBUM C BAPUAHTOM 3aJIaHUSA:

1. Tur 3.11.c. - asekTpoBo3, OceBas popmyia -2 (20 — 20 — 20), HomunanbHas
MOIIHOCTH T.3.1., KB - 600, HomuuampHOe Hampspkenwe T.3.1., B - 1000,
HomunanbHasi ckopocTts 3.11.C., kM/4 - 70, K.1.11. T.3.71. B HOMUHAJIBHOM PEKHUME -
0,92, K.i.a. TaroBoit nepenaun - 0,95

2. Tun s.a.c. - amektponoe3n, OceBas hopmyna - 20 — 20, HomuHaBHAS
MOIIIHOCTh T.3.4., KB - 200, HomuHampHOE HampspkeHue T.3.10., B - 825,
HomunanbHast ckopocTts 3.11.C., kM/4 - 80, K.1.11. T.3.71. B HOMUHAJIBHOM PEKHUME -
0,85, K.i.a. TsaroBoit nmepenaun - 0,93

3. Tun a.1m.c. - ’nekTpoBo3, Oceras dhopmyna - 2 (20 — 20), HomunanpHas
MOIIHOCTH T.3.1., KB - 400, HomuuampHOE Hampspkenwe T.3.1., B - 1500,
HomunanbHasi ckopocTth 3.11.C., kM/4 - 50, K.1.11. T.3.71. B HOMUHAJIBHOM PEKHUME -
0,94, K.i..1. TsaroBoit nepenaun - 0,90

4. Tun s.1.c. - anekrpomnoe3n, OceBast popmyna - 20 — 20,, HomunanpHas
MOIIHOCTHh T.3.4., KB - 150, HomuHambHOe HampspkeHue T.3.10., B - 325,
Homun4nbHas ckopocTs 3.10.c., kM/4 - 60, K.i.ja. T.3./1. B HOMUHaJIbHOM PEXKHUME -
0,92, K.i.a. TsaroBoit nepenaun - 0,90

5. Tun a.m.c. - anekrponoesn, Oceast ¢popmyna - 20 — 20,, HomunansHas
MOIIHOCTh T.3.4., KB - 100, HoMunanpHO€ HampsikeHue T1.3.10., B - 520,
HomunanbHast ckopocThb 3.11.C., KM/4 - 65, K.1.11. T.3.71. B HOMUHAJIBHOM PEXKHUME -
0,90, K.i.1. TsroBoit nepenaun - 0,93

6. Tun a.1m.c. - ’nekTpoBo3, Ocesas dopmyna - 2 (20 — 20), HomunanbHas
MOIIHOCTh T.3.1., kKB - 800, HomunHanpHOe HampspkeHue t1.3.1., B - 1200,
HomunanbHast ckopocTts 3.11.C., kM/4 - 70, K.1.11. T.3.71. B HOMUHAJIBHOM PEKHUME -
0,92, K..1. TsroBoii nepeaaun - 0,98



7. Tun a.11.c. - anektpoBo3, OceBas popmyna - 20 — 20 — 20, HomunanbHas
MOIITHOCTh T.3.4., KB - 750, HomunampHOe Hampsbkenue T1.3.1., B - 900,
HomuHanapHast CKOpOCTh 3.10.C., kM/4 - 80, K., T.3.71. B HOMUHAJILHOM PEKHME -
0,93, K.i..1. TsaroBoit nepemaun - 0,97

8. Tum a.1m.c. - anmekTpoBo3, OceBas popmyna - 2 (20 — 20), HomuHanbHas
MOIITHOCTh T.3.4., KB - 650, HoMunampHOEe HampsbkeHue T1.3.1., B - 950,
HomuHanpHast CKOpOCTh 3.11.C., KM/4 - 75, K., T.3.11. B HOMUHAJILHOM PEKHME -
0,94, K.i.1. TsaroBoit nepeaaun - 0,92

9. Tun s.m.c. - snekrponoesn, OceBas popmyna - 20 — 20, HomunHanbHas
MOIITHOCTh T.3.4., KB - 120, HomunampHOe Hampsbkenue T1.3.1., B - 800,
HomunanpHast ckopocTh 3.11.C., kM/9 - 90, K.1.11. T.3.71. B HOMUHAJIBHOM PEKHUME -
0,87, K.i.1. TaroBoit nepemaaun - 0,92

10. Tun 3.1m.c. - anekTpoBo3, OceBas hopmyna - 20 — 20 — 20, HomuHanbHas
MOIITHOCTh T.3.1., KB - 700, HomuHanmpHOe HampspkeHue T1.3.1., B - 1200,
HomunanpHast ckopocTh 3.11.C., KM/9 - 55, K.IL.1I. T.3.71. B HOMUHAJILHOM PEKHUME -
0,91, K.i.a. TsaroBoit nepenaun - 0,96

1. IIpuMepHBIii IepedeHb TeM pacueTHO-rpaduyecKux padboT
OmnpeneneHne MOIHOCTY TATOBOTO JIEKTPOIPUBOJA IIOBUKHOIO COCTaBa

Pacuér HampsokeHuss Ha TOKOINPUEMHUKE TOABMKHOIO COCTaBa IIpU
JBUKEHUU 110 MEXKIIOJICTAHIIMOHHOMN 30HE

5. llepedenr wu3maHuii, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MIPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

11\/?1 bubnuorpadudaeckoe onrcanue MecTto nocryna

1 Teopus snexrpudeckoit Tsru B.E. Pozendensn, N.I1. Ucaes, | HTb (33); HTb (yu4.3);
H.H. Cunopos, M.1. Ozepos; [Tox pex. N.I1. Ucaesa HTB (¢0.); HTB (u3.1);
Opnnoromuoe nznanue Tpancnopr , 1995 HTB (43.2); HTB (13.4)

2 Mexanuueckas 9acTh TATOBOIO IOABIKHOrO cocTasa M.B. HTB (y4.3); HTB (y4.6);
Buprokos; A.H. CaBocekun; I'.I1. Bypuak; ITox pen. U.B. HTB ($6.)
buprokoBa OnHoToMHOe n3ganue Tpancnopt , 1992

1 Kak ycrpoen u paboraer snexkrposo3 H.U. Cunopos, H.H. HTB (yu.1); HTbB (yu.3);
Cunoposa OnHoToMHOE u3ganue Tpancrnopr , 1988 HTB (yu4.4); HTB (y4.6)

2 DJIEKTPOIOABHKHOM COCTAB C ACHHXPOHHBIMHU TATOBBIMH HTB (93); HTb (yu.3);
nsurarenxsvu H.A. Poranos, A.C. Kyp6acos, I0.I'. Beikos, HTB (yu.6); HTB (¢6.)




B.B. JIutoBuenko; Ilox pen. H.A. PoranoBa OnHoTOMHOE
uznanue Tpancnopr, 1991

3 [TpoekTupOBaHUE CUCTEM YIIPABICHUS DJICKTPOTIOABUKHBIM HTB (yu.3); HTD (yu.6);
coctaBom H.A. Poranos, JI.J1. 3axapuenko, A.B. ITnakc u ap.; | HTb (¢6.)

ITon pen. H.A. PoranoBa OgHotomMHoe uznanue Tpancnopr ,
1986

6. IlepeuyeHb COBpEMEHHBIX IPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIb30BAaThCS IIPH
OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

Nudopmanmonnsii  mopran  Hayunas  snmekTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucteMa HaydHo-
TexHu4Yeckoi ononmoreku MUUT

7. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOAUMOTO ISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

J{nst BeIMOSTHEHUST 1a00paTOPHBIX padoT Mo pazaeny "MexaHuueckas 4acTh"
HeoOxoauM nporpammelil maket LabView

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILTMHE (MOIYIIIO).

[lepeuenn o6opyaoBaHMs

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3adeT BO 2, 3 ceMecTpax.
KypcoBas pabota B 3, 4 cemecTpax.
DOk3ameH B 1, 4 cemecTpax.

10. OuieHOUHBIE MAaTEpUAIIBI.

O1eHOYHBIE MaTepUalIbl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTalny, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBeyIOMUM Kadeapou, JOIeHT, I.H.
Kadeapsl «IEeKTporoe3aa u
JIOKOMOTHUBBD» O.E. IlynoBukos

JIOTICHT, K.H. Kadeapbl
«NeKTponoe3aa U JOKOMOTHUBBI A.C. AnekceeB

JIOIIEHT, JOILICHT, K.H. Kadeapsl
«IJEKTpOoIoe31a U TIOKOMOTHUBBI A.Il. Bacuibes

JIOIICHT, K.H. Kadeapbl
«ONEKTPOIOE31a U IOKOMOTHBBD) N.B. Kop3una

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«DIEeKTponoe3aa U JOKOMOTHUBBI» A.A. Uyuun

JIOLICHT, JIOIICHT, K.H. Kadeapbl

«NeKTponoe3aa U JOKOMOTHUBBI B.B. JIutoBUeHKO
CoryiacoBaHo:
3aBenyromuii kadeapoit Dull O.E. IIynoBukoB

[Ipencenarens yaeOHO-METOINYSCKOM
KOMHUCCHUH C.B. Bonoaun



