OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MIPUKA30M pPEeKTOpa
or «31» mag 2024 r. Ne 425-1

b1.0.55 Teopus 3JjieKTpUYeCKONl TATU

pabouyas mporpaMmMa JUCHMUILIAHBI
CrennanpHOCTR/HampaBieHrne noarotoBku — 23.05.05 CucreMbl obecriedeHus IBHKEHUS TI0€3/10B
Crernuanu3anus/mpoduite — IIEKTPOCHAOKESHUE KEITE3HBIX I0POT
Kpanmuukanust BeITycKHUKA — MH)KEHEp MyTel COOOIICHUS

dopma u cpok 00yueHus — ounas dopma 5 siet; 3a04yHas dpopma 6 et
Kadenpa-pa3zpaboTunk mporpaMmmsbl — DIEKTPOIHEPreTHKA TPAHCIIOPTA

OO0mmast TpyZOEMKOCTS B 3.€. — 4

Yacos o yuebrOMYy 1uiany (YII) — 144
B Tom uncie B popme mpakTudeckoit moarotosku (I1IT) —

4/4
(ouHas/3a04uHast)

Ounast popma o0yueHust

DopMBI TIPOMEKYTOTHON aTTeCTaNU

ouHas popma oOydIeHU:

3ao4Has popma oOydeHuUs:

9K3aMeH 5 cemecTp, KypcoBas paborta 5 cemecTp

9K3aMeH 4 Kypc, KypcoBas pabota 4 Kypc

Pacnpeneﬂeﬂne YaC0B JUCHHUILVIMHLBI IO CEMECTPaAM

Cemectp 5 Hroro
Bun 3ansaruii Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 51/4 51/4
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUHA 17 17
— IIpaKTHYECKUe (CEMUHAPCKUE) 17 17
— J1ab0paTopHbIE 17/4 17/4
CamocrosiTesibHasi pagoTa 57 57
JK3aMeH 36 36
Hroro 144/4 144/4
3aouynas ¢opma o0yueHust PacnpenesieHue yacoB JUCHMILVIMHBI IO CEMeCTpaM
Kypce 4 Hroro
Buj zansatui Yacos o VII Yacos no YII
AyIuTOpHAasi KOHTAKTHAs
pa6ora no BuaaM yueOHbIX 12/4 12/4
3aHATHI/
B T.4. B popme ITIT*
— JIEKIIUHA 4 4
— TIpaKTHYECKHe (CEeMUHAPCKUE) 4 4
— J1abOpaTopHbBIE 4/4 4/4
CamocrosiTesbHasi padoTa 114 114
JK3amMeH 18 18
Hroro 144/4 144/4
* B ¢opwme I1I1 — B popme mpakTHIECKONW TOATOTOBKH.
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenanbHOCTH 23.05.05 Cuctembl obecrieueHus JBMIKEHUS TOE3I0B, YTBEPKICHHBIM [Ipukazom
Muno6puayku Poccuu ot 27.03.2018 1. Ne 217.

[Iporpammy cocraBui(u):
K.T.H, IOLIEHT, A0o1eHT, B.A. Tuxomupon

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenaHuu kadeapsl « IIEKTPOIHEPreTHKA TPAHCIOPTAY, IPOTOKOI OT «21» masg 2024 r. Ne 11

3aB. kadeapoi, K.T.H., TOICHT B.A. Tuxomupos



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

1 M3yuyeHune Teoprun ABMKESHUS TTOE3/1a

OBJIaJIEHUE METOJaMU PEaTU3alliy CUJ TATH U TOPMOKEHUS, HOPMHPOBAHHSI Pacxo/a IHEPropecypcoB Ha
TATY MOE370B
1.2 3agaum JMCHUIIHHBI

IloaroroBka CTyJA€HTa K HH)KCHGpHOﬁ JIEATEeILHOCTH B 00JIACTH aHAIM3a TCXHUYECKUX 3aJa4d, CBA3aHHBIX C
MEXaHUKOW JABIDKCHHS ITOS370B Ha JKEJIe3HBIX JAoporax

2 OLIeHKHU TATOBBIX BO3MOYKHOCTEH IOKOMOTHBOB, C YUETOM PAIlMOHATIBHBIX PEKUMOB JBUKEHHUS 110372
1.3 Ilejb BOCIUTAHHS ¥ 3224 BOCIIUTATEJIbHOM PadoThl B pAMKAX THCHUTIIHHBI

[IpodeccrnoHanbHO-TPYIOBOE BOCTIHUTAHNE 00yUJaOIINXCs

Lens npodeccroHanbHO-TPYAOBOrO BOCHHUTaHUS — (POPMHUPOBAHUE Y 00yUarOLIMXCsl OCO3HAHHON NMpodeccHOHAIBHON
OpHEHTALMH, TIOHMMaHMS OOILIECTBEHHOTO CMBICIA TPyAa W 3HAYMMOCTH €ro uisi ce0sl JMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOI'O0 M TBOPYECKOrO OTHOLICHUS K OyIylieidl nesTelbHOCTH, NPOQECCHOHATBHON 3THKH, CIOCOOHOCTH
TIPEeIBUICTh M3MEHEHHs, KOTOPbIE MOTYT BO3HHKHYTH B IPO(ECCHOHANBHOW HEATENbHOCTH, U YMEHHIO paboTaTh B
M3MEHEHHBIX, BHOB CO3AHHBIX YCIIOBHSX TPYZA.

Lenb gocTruraeTcs mo Mepe pemieHns B €INHCTBE CIECAYIONINX 3a/1a4:

— (opMHpOBaHUE CO3HATEIEHOTO OTHOIICHHS K BEIOpaHHOU TIpodeccu;

— BOCIIUTaHHE YECTH, TOPIOCTH, JIIOOBH K MPO(ECcCHr, CO3HATEIHHOTO0 OTHOIICHUS K MPO(PECCHOHATEHOMY JOITY,
MTOHUMAaeMOMY KaK JIMYHAs OTBETCTBEHHOCTh M 00S3aHHOCTE;

— (opmupoBaHKe NCHX0JIOTUH NpodeccroHana;

— (opmupoBanue MpoeCCHOHATBHON KYIBTYPBI, 3ITUKU IPOPECCHOHATEHOTO OOIICHUS;

— (opMHUpOBaHKE COLUATIBHON KOMIIETEHTHOCTH M JPYyrHe 337a4yH, CBsI3aHHbIE C UMHDKEM NPO(ECCU U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Biok/uacts OITOIT | Biok 1. luctumuubl / OGs3atenbHas 4acTb

2.1 IncuMnJMHbI ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSI H3yYeHHEe JAHHOM 1M CHMIIJIMHbI

1 b51.0.17 IlpaBuia TeXHUYECKOH SKCIUTyaTallui

2 b1.0.27 Dnexrponuka

3 b1.0.28 DnexTpuyeckue MalvHbl

4 b1.0.29 Teopetnyeckne 0OCHOBBI JIEKTPOTEXHUKU

5 b1.0.46 Teopust TUCKPETHBIX YCTPOICTB

6 b51.0.47 OO0as sHepreTrka

7 Bb2.0.01(Y) YueOHas - 03HaKOMHUTEIbHAs IPAKTHUKA

2.2 JIucuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JaHHOM IMCUHUIIMHbI
He00X0IMMO KaK MpealiecTBYIoNIee

1 b1.0.23 TpancnopTHas 6€300aCHOCTh

2 b1.0.30 TeopeTnyeckre OCHOBBI aBTOMATHUKU U TEIEMEXaHUKU

3 B51.0.40 Dnexrpobe30macHOCTh

4 b51.0.49 Peneiinas 3amuTa

5 Bb1.0.51 DnexrpocHaOXeHNE HETATOBBIX IMMOTPeOUTENEH

6 Bb1.0.52 ABTOMaTH3aIUs CHCTEM 3JIEKTPOCHAOKESHHUS

7 B52.0.02(IT) ITpousBoacTBEHHAS - TEXHOJIOTHYECKasl MPAKTHKa

8 b3.01(/1) BeimosHeHIE BBITYCKHOM KBATN(UKAIIHOHHON pabOTHI

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYYEHUA ITO AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbTATAM OCBOEHUSA
OBPA3OBATEJbHOM ITPOTI'PAMMBI
Kon u Kon u HaumeHoBaHue

HanMMeHOBaHHe HHANKATOPA T0CTH:KEHUS IInanupyemble pe3yJbTaThl 00yYeHHsI

KOMIIeTeHIINH KOMIeTeHIInN
OIIK-6 Cnocoben 3HAaTh: METO/IBI HOBHIIEHUS 3((HEKTUBHOCTH NCTIOIB30BAHUS
OpraHu30BbIBATH OIIK-6.2 Pa3zpabaTsiBacT SHEPTETHUECKUX PECYPCOB B CHCTEMAaxX 3JIEKTPOCHAOKEHHS
NPOBEJICHUE MEPOIIPHUSATHS 10 MOBBIIICHUIO | TACOBBIX MOTpeOUTENeH
MEpOIPHATHH 110 YPOBHS TPaHCIIOPTHOM YMers: pa3pabaTbIBaTh MEPONIPUSATHS 110 MTOBBILICHUIO
obecrieueHnIo 0e301acHOCTH U 3¢ PEKTUBHOCTH HCIIOJIb30BAHUSI TOIUIUBHO-IHEPTETHIECKUX,
6e301acHoOCTH 3¢ PEeKTUBHOCTH PECYpPCOB € TOUKH 3peHHs 00ecnedeH s TPaHCIIOPTHOM
JBIDKCHUS TI0€37I0B, | MCIOJIb30BAHUS MaT€pPUAIbHO- | GE30MacHOCTH
TIOBBILIEHUIO TEXHUYECKHX, TOIUIMBHO-
3¢ PeKTUBHOCTH JHEpreTHYecKUX, GUHAHCOBBIX | BiameTs: MeTOIaMU HOPMHPOBAHUS PACXOIA IHEPrOPECYPCOB
HCTIOBb30BaHUS pecypcos Ha TATY
MaTepHaIbHO-




TEeXHUYECKHUX,
TOIUTHBHO-
9HEPreTUYECKHX,
(bMHAHCOBBIX
pecypcos,
MPUMEHEHUIO
HUHCTPYMEHTOB
OepeKITHBOTO
NPOU3BOACTBA,
COOITIOICHHIO
OXpaHBbI Tpyla u
TEXHUKH
0e30macHOCTH

[IK-1 Crocoben
OpraHu30BBIBATH U
BEITIOJTHATE pabOTHI
(TeXHOJIOTHIECKUE
MIPOLIECCHI) O
MOHTaXY,
IKCIUTyaTaIiH,
TEXHAYECKOMY
00CITy)KHBaHUIO,
PEMOHTY U
MOJICpHU3AIMN
00BEKTOB CHCTEMBI
obecrnieueHHs
JIBIDKCHUSI TTO€3/10B
Ha OCHOBE 3HAHUI
00 0cOOEHHOCTSIX
(YHKIIMOHUPOBAHUS
€€ OCHOBHBIX
3JIEMEHTORB U
YCTPOMUCTB, a TaK e

[IK-1.1 [Tpumensiet 3HaHUA
YCTpOMCTBaA, IPUHLIMIIA
JEHCTBHUS, TEXHIYECKNX
XapaKTEePUCTHK U
KOHCTPYKTHUBHBIX
0COOEHHOCTEH OCHOBHBIX

3JIEMEHTOB, y3JI0B M yCTPOWCTB

CHCTEMBI 00€CIIeUeHHS
JBHXKCHHS IIOC310B

3HaTh: TEOPHIO JBIDKCHUS [10€3/]a; NPUHIUIIBI PEaTn3aii CHIT
TSTU ¥ TOPMOXKCHUST; XapaKTEPUCTUKH PEKUMOB ABHKCHUS
M0€3/1a; TEXHUYECKHE XapaKTePUCTHKH, KOHCTPYKTHBHBIC
0COOCHHOCTH OCHOBHBIX 3JIEMEHTOB, y3JIOB M yCTPONCTB
TATOBOT'O MOJBUKHOI'O COCTaBa

YMeTh: BEIOMpaTh palMOHANBHBIC PEXUMBI IBHKECHHS TOE3/1a;
BBITIOJHATH TATOBBIC PACUETHI B CIICIHATIN3NPOBAHHOM
MPOTPaMMHOM KOMIUIEKCE Ha OCHOBE 3HaHHH 00 0COOCHHOCTSIX
(hyHKIIMOHMPOBAHUS TATOBOTO MOJBHYKHOTO COCTaBa

BJ'IaI[CTLZ MCTOAaMU PCHICHUS OCHOBHOTO YPAaBHCHUSA ABUKCHUSL
noe3naa; MCTOAaMH aHaJIn3a TATOBBIX PACYCTOB B CUCTCMAX
obecrneueHus JABHOXKCHUA ITOC310B

TIpaBUII
TEXHHYECKOTO
00CITy)KHBaHUS H
peMoHTa
4 CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI
Ounas ¢popma 3aouHas popma *Kon
Kox HaumeHoBaHue pa3jie/10B, TeM H Yacsl Yacsel HHIHKATOPA
BH/I0B padoT Cemectp Jdex | Tp | Jia6 | CP Kypc Jex | Tp | Jag | CP JOCTHKEHUS
KOMITIETEHII MU
1.0 | Pasmen 1. Teopus
ABHMKEHHUSI MOe3/1a.
11 | Cunpl, JnelcTByrOIHME Ha
MOE31. Mexanusm
o0pa3zoBaHHe CHJIBI  TSTH.
Cuitel creruieHus Koseca ¢
penbcoM. Peammzamust cnn
CLETIICHHUSI. Topmo3HbIe 5 2 1 4/ycr. 2 2 Onl'gi-LG.lZ
CHUJIBI. MexaHnueckoe '
TOPMOXKEHHE.
DneKTpruIecKoe
TOPMOXKEHHE:  PEOCTaTHOE,
peKyIepaTuBHOe
1.2 | CopsmileHHe W TIpUBEAEHHE OIIK-6.2
npoduis nyTH 5 2 1 Alyer. 2 IK-1.1
1.3 | 3HakoMcTBO c
MPOTPAaMMHBIM KOMIIIEKCOM OTIK-6.2
KOPTOC. ®opmupoBanue 5 4/4 | 1 4/ycr. 212 | 2 HK-li
yyacTka MpoQuist  ITyTH. '
TsiroBble pacueTsl
1.4 | Cunm CONPOTHUBJICHUS OIIK-6.2
JIBIKCHHIO noes3a. > 2 1 alyer. 2 I[IK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas ¢opma 3aouHas gpopma *Kon
HaumeHoBaHue pa3iesos, TeM H Yacsl Yacsl HHMKATOpa

BH/I0B padoT Cemectp Jdex | Tp | Ja6 | CP Kypc Jex | Tp | Jag | CP 1?00;:[2:(::““;"

Kon

OCHOBHOE  CONPOTUBJICHUE
JIBWKEeHUIO moe3na. [lman u
MPOIOJIEHBIN npo¢h b
JKEJNEe3HOJOPOXKHOM  JIMHHUU.
JlommomHATEIBFHOS
COTIPOTHBIICHHE BIKESHUIO
moesaa

15 OIIK-6.2
Pacuer Macchl cocTaBa 5 2 1 | 4lycr. 2 1 MK-1.1

1.6 | TaroBelii pacuer ajs noe3aa
c JJIEKTPOBO30OM
MOCTOSIHHOTO ~ TOKa  Ha
3a71aHHOM ydacTke 5 2 1 4lyer. OIIK-6.2
JKeJIe3HOU JIOporu c IK-1.1
UCIIOJIb30BaHHEM

MPOTPaMMHOIO  KOMILIEKCa

KOPTOC

1.7 | OcHoBHOE ypaBHEHHUE
JIBIDKCHUS noesna.
YpouieHHast
MaTeMaTHIecKast MOJIETIb
JBIDKYIIErOCs roes3za.
Teoperudeckas OCHOBa OIIK-6.2

. 5 2 1 4/ycr. 3
ypaBHCHHIA IBIDKCHUS K-1.1
noe3na. AHaIN3 ypaBHEHHS
IBMOKEHHS TToe3fa. MeToasl
peuieHust OCHOBHOTO
YpaBHEHHUsI JIBIDKCHUS
noesjna

1.8 OIIK-6.2
ITpoBepka Macchl cocTaBa 5 2 1 4/ycr. 2 MK-1.1

1.9 | TsroBerit pacuer st moe3aa
C JNEKTPOBO30M
MepEeMEHHOTO TOKa Ha
3az[aHH01\iI y4acTKe 5 2 4lyer. 2 OIIK-6.2
JKEJIe3HOU JI0poTu c K-1.1
HCIIO/IL30BaHHEM
MPOTPaAaMMHOTO  KOMILIEKCA
KOPTOC

1.10 | TaroBeie ppuratesm (TJI)
MOCTOSIHHOTO TOKa.
OcHOBHBIE 3JIEMEHTHI
KOHCTPYKIIUU. [puHIMI 5 5 1 4lyer 3 OIIK-6.2
pabOThI  3JICKTPOIBUTATEIIS ' IK-1.1
MOCTOSIHHOTO TOKa.
Harpesanue TSTOBBIX

JIBUTATEIICH

2.0 | Paszgen 2. OCHOBBI
TATOBBIX PACYETOB.

2.1 | XapakTepuCTHKH
3IEKTPONOBUKHOTO
cocrasa.
DNEeKTPOMEXaHMIECKIE
XapaKTepUCTUKKA Ha  Baily
taroporo neuratens (TJ). 5 5 1 4lyer 4 OIIK-6.2
DNEeKTPOMEXaHMIECKIE ’ IK-1.1
XapaKTEpUCTUKHU TH,
OTHECEHHBlE K  00ojam
KOJI€EC. Tsarosast
XapaKTepUCTUKA TH.
TsroBass ~ XapakTepHCTHKa




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

HaunmeHoBaHMe pa3ieioB, TeM U
BU/I0B padoT

Ounas ¢opma

3aouHas gpopma

Cemectp

Yacsl

Jlek

Ip | Jlad

CP

Kype

Yacsl

Jexk | Ip | JIa6

CPp

*Kon
HHAUKATOpa
JOCTHKECHU A

KOMIIEeTEHIUH

QJICKTPOIOABHUKHOTO
coCTaBa

2.2

Pacuer u TIOCTPOEHUE
JuarpaMm yJENbHBIX
PaBHOACHUCTBYIOLIUX CHUJI

4/ycr.

OIIK-6.2
IK-1.1

2.3

Taroseiit pacuer IS
rPy30BOTO rnoesa c
JJIEKTPOBO30M [EPEMEHHOTO
TOKa BJISOp c
HCIOJIB30BaHUEM W 0e3
HCIIOJIb30BaHUS
PEKYIECPaTUBHOTO
TOPMOXCHHSL Ha 3aJaHHOM
YYaCTKE JKEJIC3HOW OPOTH C
HCIIOB30BAHUEM
MPOTPaMMHOIO  KOMILIEKCa
KOPTHSC

4/ycr.

OIIK-6.2
IK-1.1

24

CriocoObl  peryiaupoBaHUs
CKOPOCTH JIBHKEHUS
3JIEKTPOTIOIBHKHOTO
cocraBa PerynmupoBanue
CKOpOCTH JBYDKCHUS
W3MEHCHHEM  HATPSDKCHHUSA,
MOJABEIEHHOIO K TH.
PerymmpoBanue  ckopoctd
JIBUYKEHUSI U3MEHEHHEM
COTIPOTHBIIEHUSI PE3UCTOPA,
BKJIFOUEHHOTO
MocieoBaTeIbHO B IIeTh
TA. Perynuposanue
CKOpPOCTH JBIDKCHUS
U3MEHCHHEM  MarHUTHOTO
notoka T/I.

4/ycr.

OIIK-6.2
IK-1.1

2.5

Pewenue TopmMo3Hoi 3anaun

4/ycr.

OIIK-6.2
IK-1.1

2.6

Bnusane  ocTtaHoOBOK — Ha
OCHOBHBIE MoKa3aTeu
TATOBOT'O pacuera IS
rnoesila C  AJIEKTPOBO3OM
MIEPEMEHHOT0 TOKa Ha
3aJIJaHHOM y4acTKe
JKEJIIe3HOM JIOpOTH c
HCIIOJIb30BaHUEM
MPOrpaMMHOI0  KOMILJIEKCa
KOPTOC

4/ycr.

OIIK-6.2
IK-1.1

2.7

ITocTpoenue KpUBOHI
CKOpPOCTH JIBUXKEHUS T0E31a

4/ycr.

OIIK-6.2
IK-1.1

2.8

TsroBblit pacuer TS
IPY30BBIX  IIOE370B c
3JIEKTPOBO3AMHU
IIEPEMEHHOTO TOKa MapKu
29CS5K u 303C5K (EPMAK)
C Y4Y4ETOM pPEKYIEPaTUBHOIO
TOPMOXKCHHUS

4/ycr.

OIIK-6.2
IK-1.1

29

DneKTpruIecKoe
obopymoBanue
BJICKTPONIOABUKHOT'O
cocTaBa  IOCTOSSHHOTO U
MIEPEMEHHOTO TOKA.
YupomeHHas CHIIOBAsI
cxema. OCHOBHBIC 3JIEMEHTHI

4/ycr.

OIIK-6.2
IK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

Ounas ¢opma 3aouHas gpopma *Kon
HaumenoBaHue pa3jeJioB, TeM H Yacel Yacel HHMKATOpa

BH/I0B padoT Cemectp Jdex | Tp | Ja6 | CP Kypc Jex | Tp | Jag | CP lfoo;:[pel;lceeﬂﬂuu“ﬂ“

CHUJIOBOH IIeNH

2.10

IToctpoenmue KpUBOH OIIK-6.2
BPEMEHH XO/Ia Ioe3/1a 5 2 1 4lyer. 2 IIK-1.1

2.11

BsaumonerictBue CHUCTEM
3IEeKTPOCHAOKESHHUS u
ANEKTPOIOABIIKHOTO
COCTaBa. Brusane
HAIPSHKEHUS Ha
TOKOIIPUEMHHKE Ha yCIOBHUSA OIIK-6.2
5 2 1 4/ycr. 4
JIBIKEHHS Moe3na. BnmsaHue I[IK-1.1
HATPSHKCHUS Ha
TOKOIIPUEMHHUKE Ha pPaboTy
BCIIOMOTaTENbHBIX  MAIIIKH.
Bzanmnoe BIIASIHHE
JJIEKTPOBO30B

2.12

[Toctpoenue KpUBOH OIIK-6.2
TOKOIOTPEOJICHHUS 1Moe3/1a 5 2 ! 4lyer. 2 IK-1.1

2.13

Bnusuue YpOBHS
HaNpsDKEHUS B KOHTaKTHOH
ceTH Ha OCHOBHBIE
MOKa3aTesu TSATOBOTO
pacuera IS TPY30BOTO
moe3ga €  DJIEKTPOBO30M OIIK-6.2

5 3 2 4/ycr. 212 | 2
MIEPEMEHHOT 0 TOKa Ha IK-1.1
3aJJaHHOM y4acTKe
JKEIe3HOU JIOpOTH c
HCIIOJIE30BaHUEM
MPOTPAMMHOTO  KOMILIEKCa
KOPTOC

2.14

Pacxon 3JEKTPUYECKOM
SHEpruu Ha  JIBIDKEHHE
nmoezna. CmocoObl pacuera
pacxona 3JIEKTPUYECKOMN
SHEpruu Ha  JIBIDKEHHE
rnoesza. "JKOHOMHUS
ANEKTPUIECKON SHEPTUN TIPH OIIK-6.2
5 1 2 4/ycr. 2 2
Tsre noe3aos. llepcrnexkTuBbl [IK-1.1
AIEKTPOBO30CTPOCHUS
WmnynecHOE
perynupoBaHue
HanpspkeHus.  HesaBucumoe
BO30YKIICHHE TATOBBIX
JIBUTATEJIEN

2.15

Pacuer pacxona
NIEKTPO’HEPTUH HA  TATY 5 1 1 4/ycr. 2
noesJza

OIIK-6.2
[K-1.1

dopma MIPOMEKYTOUHOM 5 36 Y 18 OIIK-6.2
aTTeCTalluM — YK3aMEH [IK-1.1

OIIK-6.2

Kypcosas pabora 5 30 | 4/3umnss 57 MK-1.1

Hroro vacos (6e3 yuéra
4acoB Ha MPOMEXKYTOUHYIO 17 | 17 | 17/4 | 57 4 | 4 | 4/4 | 114
aTTECTaIUIO)

S ®OHJl OHEHOYHbIX CPEACTB IS TPOBEIEHUWA _
TEKYIEI'O KOHTPOJISI YCIIEBAEMOCTHU U ITPOMEXYTOYHOU
ATTECTAIIMHA OBYYAIOIIIUXCHA IO AUCIHHUITVIMHE




donp

OIICHOYHBIX CpPEICTB IS TPOBEACHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W IIPOMEXYTOUHOI

aTTCCTalluM 110 JUCLUIIIINHC Oq)OpMJ'IeH B BUJAC NPUITOKCHUA Ne 1 k pa60qel71 nporpaMme AMCUUIUIMHBI 1 Pa3sMCUICH B

JJEKTPOHHOMI

HHPOPMALMOHHO-00Pa30BaTEIIFHOW Cpe/ic  YHUBEPCUTETA, IIOCTYIMHOW O0OydJaromeMycs depes3 ero

JINYHBIA KaOMHET

6 YYHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JTACIHATIIAHBI

6.1 YueOHas1 quTEepaTypa

6.1.1 OcHoBHas TUTEpaTypa

Komn-Bo 3k3.
Bubmmorpaduueckoe onrcanue B Onbnmoreke/
OHJIAMH
6111 Ocuros, C. 1. Teopus 3reKTprdecKoi TATH : y4ueO. s By30B XK.-I. Tpancm. / C. U. 142
o Ocwurios, C. C. Ocunos, B. I1. ®eokrrcros. M. : MapmpyT, 2006. - 434c.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPA
Komn-Bo 3k3.
Bubmmorpaduueckoe onrcanue B OnbnmoTteke/
OHJIANH
6.1.2.1 Ocwumos, C. M. OcHOBHI TATH 10€3110B : Yueb. A cTyx. K.-I. Tparc. / C. U. 7
T Ocunos, C. C. Ocumnos. M. : YMK MIIC, 2000. - 592c.
Ky3emuu, B. /1. JlJokomotussl. O6mmuii kype : y4ed. s By30B x.-1. Tpanc. / B. J1.
6.1.2.2 Kysbmuu, B. C. Pynues , 1O. E. [IpocBupos. M. : YMII no o6pa3oBanuto Ha x.-1I. 55
TpasciL., 2011. - 582c.
6.1.3 YueOHO-MeTOoAuYeCKHEe Pa3paboOTKH (B T. Y. IJIsl CAMOCTOSITEIbHON paGoThl 00y4alouXxcsi)
Komn-Bo 3x3.
Bubmmorpadudeckoe onrcaHue B Onbnmoteke/
OHJIAliH
Tuxomupos, B.A. Metoauueckue yka3zaHus 0 U3y4eHHo aucuuiuinael 51.0.45
Teopus anexrpudeckoit Taru mo CrermansHocTH  23.05.05 Crcremsl obecrieueHus
6.13.1 JBIDKCHUS 110€3]10B, CIIENNAIN3alny — DIEKTPOCHA0KEHNE KeTIe3HbIX 1opor / B.A. Ornaiis
o Tuxomupos; Upl'YIIC. — Upkytck : UpI'VIIC, 2023. — 15 c. - Teker:
aneKTpoHHBIH. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_49641 1416 2024 1 signed.pdf
6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOM ceTH «HTepHET»
6.2.1 \ Hayunast anextponnas 6ubiamnorexa «KubepJlenunkay — https://cyberleninka.ru/
6.3 IlporpammHoOe o0ecnieueHre 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue
6311 Microsoft Windows Professional 10, rocymapcrBennbiii koHTpakT oT 20.07.2021 Ne
o 0334100010021000013-01
6312 g/fcrosoft Office Russian 2010, rocynapcteenHsii kKoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
FoxitReader, cBOOOTHO pacrmpocTpaHsieMoe MIPOTPaMMHOE obecrnieueHne http://free-
6.3.1.3 - .
software.com.ua/pdf-viewer/foxit-reader/
Adobe Acrobat Reader DC cB0oOOZHO pacmpocTpaHsieMOe NpPOrpaMMHOE — OOecreucHue
6.3.14 . :
https://get.adobe.com/ru/reader/enterprise/
Sunexc. bpaysep. Ilpukmagnoe mnporpammHoe oOecrnedenne oOmero HaszHaueHus, OducHsie
6.3.1.5 MIPWIOKEHUS, JINLIEH3US — CBOOOHO pacipoCTpaHsIeMoe MporpaMmmMHoe obecrieuenre no Jumnen3nu BSD
License.
SAunexc. bpaysep. IlpukiagHoe mnporpammHoe oOecrieueHne oOmiero HasHaueHus, Od¢ucHble
6.3.1.15 MPWIOKEHUS, JIMIEH3MST — CBOOOJIHO paciipocTpaHsIeMoe IporpaMMHOe obecriedeHue 1o auneH3un BSD
License
6.3.2 CnennaJn3upoBaHHOE NPOrPaAMMHOe o0ecredeHne
6321 MathCAD _student 15.0 Academic License, Customer Number 434692, kontpakt ot 03.12.2012 Ne
T 0334100010012000148-0000756-01
Fazonord-KauectBo  «Pacuérsl  mokasareneil  KayecTBa  DJIEKTPOCHAOKEHHST B CHCTEMax
6.3.2.2 AIIEKTPOCHAOKEeHUS B (Pa3HBIX KOOpAMHATAX C y4ETOM IBIDKEHHS Moe37oBy», mateHT Ne 2007612771
3asBka Ne 2007611837, aBrops! 3akaprokut B.I1., Kpiokos A.B.
6.3.2.3 MatLab Classroom, R2015a, R2015b, kontpakt ot 09.07.2014 Ne 0334100010014000028-0000756-01.
NASTRAN (Patran CAE Solid Modeling Class pack, MD Nastran Exterior Acoustics Team pack,
6.3.2.4 Fatigue Complete Package Team pack, MD Adams, Easy5) cereBas Bepcus, cepTu(UKaT
RE008453ISR, xontpakt ot 25.10.2016 Ne 0334100010016000106-0000756-01
6.3.25 Simulink Classroom R2010a, R2010b, nunensus Ne 689810 cereBast, roCcyaapCTBEHHBIA KOHTPAKT OT
T 06.07.2011 Ne334100010011000114-0000756-01
6.3.2.6 KOPTOC. Kommekc pacueroB TaroBoro anektpocHa®kenus, AO BHUMXT, npenocrasien OAO




\ «PX]I», Multisim education 16.0, norosop ot 06.06.2017 1. Ne 31705062861

6.3.3 UHdopmainuoHHbIE CIPABOYHbIE CHCTEMbI

‘ He npenycmoTpenst

6.4 IIpaBoBbIe © HOPMATHBHBIE JOKYMEHTBI

\ He npenycmotpenst

7 OUCAHUE MATEPUAJIbHO-TEXHUYECKOI1 BA3BI,
HEOBXOJIAMOI /151 OCYIIECTBJIEHNUS YYEBHOT'O ITPOIECCA
MO JUCHMILINHE

Kopnyca A, b, B, I', [, E UpI'YIIC naxozastcs no aapecy r. pkyrtck, yi. UepHsiesckoro, 1. 15;
xopnyc JI UpI'YIIC naxomutcs — no agpecy r. UpkyTck, yi. Jlepmonrosa, 1.80

VYuebHas ayauropus J[-216 ams npoBeneHNs IEKINOHHBIX U MPAaKTHISCKAX 3aHATHH, 1a00paTOpPHBIX padoT,
IPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlNH, KyPCOBOTO MIPOEKTUPOBAHUS (BBITIOIHEHUS KYPCOBBIX
paboT), TeKyLIero KOHTPOJIS U MPOMEXYTOUHOH arrecTauun. OCHOBHOE 000pyI0OBaHHUE:
crenuaI3upoBaHHas MeOesb, MyJIbTUMEIHAPOEKTOP, IKpaH, (HOyTOYK nepeHocHol). [{ns npoBeneHus
3aHATHI UMEIOTCs yueOHO-HarJsIHbIe MOoco0us (TIpe3eHTaIH, IIaKaThl).

VYuebnas ayauropus J[-213 ams npoBeneHns IEKINOHHBIX U MPAKTUIECKUX 3aHATHH, Ta00paTopHBIX pador,
IPYIIOBBIX U HHIUBUIYAIBHBIX KOHCYJIbTAlUH, KyPCOBOTO MPOEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TEKyIIEro KOHTPOJIS M MIPOMEKYTOUHOM aTTecTanuu. OCHOBHOE 000py/I0BaHHE:
crienuaa3upoBaHHas MeOelb, MyJIbTUMEHAPOCKTOP, SKpaH, (HOyTOYK nepeHocHoi). s mpoBeaeHus
3aHATHI UMEIOTCS yueOHO-HATJISIHBIC TOCOOUS (IIPE3CHTAIINY, TJIaKAThI).

VYuebnas ayauropus J[-208 s npoBeneHNs TIPaKTUIECKUX 3aHATHIHA, JJAOOPaTOPHBIX PadOT, TPYIIIOBBIX H
WHIUBHUIYaJIbHBIX KOHCYIBTalNH, KypcOBOTO IIPOCKTUPOBAHUS (BBIITOJIHEHNS KYPCOBBIX padoT), TEKYIIETO
KOHTPOJISI M TIPOMEXXYTOUYHOMH arrectaniii. OCHOBHOE 000pyIOBaHKE: ClICIHAIN3UPOBaHHas MeOeb,
KOMITBIOTEPEHI C TIOKII0OUeHNEM K ceTd VIHTepHeT, o0ecnedrBaroime JOCTYII B 3JI€KTPOHHY O
uHpopMannoHHo-00pa3oBatenbHyto cpeay Upl YIIC, yyeOHO-HarsInHbIe TOCOOHS (pe3eHTAIINH,
IJIaKaThl).

[MomemieHns A5 CAMOCTOATENBHOM PaOOTHI 00yUYAIOIINKCSI OCHAIICHB KOMITBIOTEPHOH TEXHUKOM,
MOJIKJIIOYEHHOH K MH()OPMaLMOHHO-TEIEKOMMYHHKALMOHHO ceTn «HTepHeT», 1 00ecneyeHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(POpMaIMOHHO-00pa3oBaTenbHyto cpeay Upl YIIC. TlomemnieHus A caMOCTOSTEIbHOM
PpaboThI OOYYAOIIIMXCS:

— YUTaJbHBIE 3aJIbl;

— y4eOHbIC 3aJbl BRIYUCIUTEIbHON Texuuku A-401, A-509, A-513, A-516, 1-501, 1-503, JI-505, J1-507;

— MOMEIIEHHMs JUIs XPaHeHUs1 1 TPO(UIIaKTHYECKOro 00CIyKUBaHus yueOHOro obopyaoBanus — A-521

8§ METOANYECKHUE YKA3AHUA IS OBYYAIOIIUXCA
1O OCBOEHHMIO TN CHUMITJIMHBI

Bun yue6HOM
LEeATEIILHOCTH

Opranuzanus yueOHOH NesaTeIbHOCTH 00yJaromerocs

Jlexmus

Jlekumst (ot nmatuHCKOro «lection» — 4TeHHE) — BHJI ayAUTOPHBIX Y4YEOHBIX 3aHSITHIL.
Jlexnys: 3aknaablBaeT OCHOBBI HAYYHBIX 3HAaHUI B CHCTEMATU3MPOBAHHOH, MOCIEJOBATEIBHOM,
0000meHHON (opMe; pacKpbIBaeT COCTOSIHHE W IIEPCHEKTHBBI PAa3BUTHSA COOTBETCTBYIOIIEH
o0JlacTi HayKH W TE€XHUKH; KOHIIEHTPUPYET BHUMAaHHE OOYdYaroIIMXCsl Ha HanboJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [TO3HABATEIbHYIO aKTHBHOCTH 00YJaIOIMINXCS.

Bo BpeMsi NEKIMOHHBIX 3aHATHH OOYYArOUIMHCS NOIDKEH YMETh CKOHLEHTPHUPOBATH
BHUMaHHME Ha HM3Yy4aeMbIX NpoOJIeMax WM BKIIOYHTH B paboTy Bce BHIBI HAMSTH: CIOBECHYIO,
00pa3Hy0 U MOTOPHO-JBHUIraTeNIbHY0. J{1 3TOro Bech Marepual, u3JaracMblii penoaaBaTesem,
oOydaromeMycsi HEoOXOIMMO KOHCHEKTHpoBaTh. Ha MOMAX KOHCIEKTa ClefyeT I0MedaTh
BOIIPOCHI, BBIJCNICHHbIE OOydYalOmuMCs JUIS KOHCYJNbTAIlMM C IIperojaBaTenieM. BEIBOABI,
MOJIy4eHHBIE B BHIEC (QOPMYJ, PEKOMEHIyeTCS B KOHCIIEKTE MOJYEpKHBATh WIH OOBOAWUTH
paMKoi, 9yTOOBI JTydIle 3allOMHUHAIHCE. [101€3H0 COCTaBUTh KPATKHUIl CIIPaBOYHUK, COJEPIKAIINI
OTIpeNieNeH s BaXHEHIINX MOHATHH ekunu. K KaXIoMy 3aHATHIO CIIeAyeT pa3o0paTh MaTepuai
npeasiaymeit nexnuu. M3ydas Martepuan 1o y4eOHHWKY WM KOHCIIEKTY JIEKIMH, ClexyeT
HNEPEeXOAUTh K CIEAYIOLUIEMY BONPOCY TOJIBKO B TOM ClIydyae, KOIJla XOpOIO YCBOEH NPeAbLAYIUI
BOIpOC. Psiyi BOIPOCOB AMCHMIUIMHEI MOXET OBITh BBIHECEH HA CaMOCTOSTENBHOE H3ydYeHHE.
Takoe 3amaHue TpeOyeT OIEpaTHBHOTO BHINOJNHEHUS. B KoHcnekre Jeknuid Heo0XoIuMo
OCTaBHTb MECTO JUIl OCBEIIEHHs YHOMSHYTHIX BoONpocoB. OOGO3HAuMTH BOIPOCH], TEPMHHBI,
MaTepuasn, KOTOPbIM BBI3BIBAET TPYAHOCTH, I[OMETUTb U IONBITATbCSI HAWTH OTBET B
pekoMeHayeMoi nuTepatype. Eciu camMocTosTeNnbHO HE yAaeTcss pa3oOparbcs B MaTepHaie, TO
HeoOxonumo c(hopMyIHpOBaTh BOIPOC M 3a4aTh IIPENOJABATENI0 HA KOHCYIbTAI[MM, Ha
[IPAKTUYECKOM 3aHATUU

IIpaxTnyeckoe [IpakTHyeckoe 3aHATHE — BUJ ayAUTOPHBIX YUCOHBIX 3aHATHMH, IleJIeHanpaBlieHHas GpopMa
3aHsATHE OpraHM3aly y4eOHOro mpolecca, Iy pealii3alui KOTOpOor o0ydaromyecs 10 3aJaHuio U 0




PYKOBOACTBOM IIPENOJABATENs BBIIOJIHAIOT NPAaKTHYSCKUe 3amaHus. IIpakTuueckue 3anaHus
HarpasjeHbl Ha yriyOJleHHe HAayYHO-TEOPETHMYECKUX 3HAHUH M OBJIAJCHUE ONpEICIICHHBIMU
MeToJaMH paboThl, B MPOLIECCE KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUSI M HABBIKHM BBIIIOJIHEHHS TE€X
WIM HMHBIX y4eOHBIX IEUCTBHMH B naHHOW cdepe Hayku. [IpakThueckue 3aHATHS Pa3BHBAIOT
Hay4yHOE MBIIUICHUE M PEYb, MO3BOJIAIOT MPOBEPUTH 3HAHMS OOYYArONIMXCS, BBICTYNMAIOT Kak
Cpe/CTBa OIEPaTUBHOM 0OpaTHOM CBSI3M; LIEJIb MPAKTUUECKUX 3aHATHH — YIIyOJsITh, PACIIUPSITH,
JETaIM3NUpPOBATh 3HAHUS, IOJydCeHHbIC Ha JIEKIWH, B 0000meHHOW (opMe M COAEHCTBOBATH
BBIpPAOOTKE HABBIKOB PO ECCHOHANBHON IS TETbHOCTH.

Ha mnpakTH4ecKMX 3aHATHAX IOOPOOHO PAacCMATPHBAIOTCS OCHOBHBIE  BOIPOCHI
IHCLMIUIMHBI, Pa30OUparoTCs OCHOBHBIC THUMBI 3amad. K KaxIoMy NpPaKTHYEeCKOMY 3aHSATHIO
ClleNyeT 3apaHee CaMOCTOSTENILHO BBHIIOJIHUTH IOMAallHEe 3aJaHUEe W BBIYYUTH JICKIIMOHHBIN
MaTtepHal K cienyromeid TeMe. CHcTeMaTHueckoe BBIIIOJMHEHHE JOMAIIHUX 3alaHUH 00513aTeIbHO
U SBJISIETCSI BAKHBIM (paKTOPOM, CIIOCOOCTBYIOIUM YCHEITHOMY YCBOCHUIO TUCIUILIHHBI

JlaGopatopHas
pabota

OCHOBHOW MeNbI0 JTA0OPAaTOPHBIX pPAa0OT SABISETCS TEOpETHYECKOoe OOOCHOBaHHE,
HAIJBIHOC W/WIIM OKCIEPUMEHTANBHOE IONTBEPXKACHHE W/WIM TIPOBEpKa CYIIECTBEHHBIX
TEOPETHIECCKUX MOJOKCHNH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaJH3 CYIIECTBYIOIIUX METOIUK U
METOAOB WX peanm3annd W T.4. OHH 3aHHMAIOT NPEUMYIIECTBEHHOE MECTO MpPH H3YICHUH
JUCUUIUIMH 00s3aTeNbHON YacTH M 4acTH, (opMHpyeMoil ydyacTHHKaMH 00pa30BaTelbHBIX
oTHo1eHuit broka 1.

Hcxons u3 uenu, coaepkaHueM Ja00paTOpHBIX padoT MOTYT OBIT:

- SKCIIEPUMEHTANIbHAS POBEpKa POPMYJI, METOJMK PacueTa;

- MPOBEJCHUE HATYPHBIX MU3MEPEHUI CBOWCTB, pabOYMX MapaMeTpoB, PEKUMOB PabOTHI
MIPY TIOMOIITH JJa00PAaTOPHOTO 000PYIOBAHUS H/HIH CTCHIOB M MAKETOB;

- 03HAKOMJICHHE, aHAJIN3 U TEOPETHUSCKUE BBIKIAIKH 110 YCTPOUCTBY, IPUHIIAITY JCHCTBHUS
U cmocobaM OOCTy)XKMBaHUS amIapaTtoB, [eTajied MalllMH, MCEXaHH3MOB, IIPOIIECCOB,
MPOTEKAOIUX B HAX TPH 3TOM H T.II.;

- HarsAgHas rpadudeckas MHTEPIIPETAIs YepTekel, cXeM, 00bEMHBIX IMOBEPXHOCTEH U
T.JI., BOCIPOHM3BOIMMEIX C IOMOIIBIO CHEIAAIN3UPOBAHHOTO IPOTPaMMHOT0 O0ECIICUeHUS;

- UMHTAIIIOHHOE MOJICITUPOBAHHE MPOIECCOB, MPOTEKAIOIINX B CIIOKHBIX XHMHUYECKHUX,
(u3MYECKHX, MEXaHUUECKHX, DIICKTPUIECKUX U NP. 00BEKTaX;

- HarjsHOE TIpelCTaBiIeHHe O paboTe INepcoHana KOHKPETHOH OpraHu3aluy M
noapazaeneHust OAO «PXK/» mocpencTBOM MoJIENMPOBaHMS IITATHRIX M BHELITATHBIX CUTyallui
B BUPTYaJIbHBIX CHENUATU3MPOBaHHBIX APM (aBTOMaTH3MpOBAaHHBIX pa00OYMX MECT);

- YCTaHOBJICHHE M TOATBEPIKICHUE 3aKOHOMEPHOCTEH (IyTeM CpaBHEHHUS MPOBEICHHOTO
IKCIIEPUMEHTA M PACCUYNTAHHBIX 3HAYCHUHN) U T.11.;

- 03HAKOMJICHHE C METOJHMKAMHU TPOBEICHUS 3KCIICPHUMEHTOB, HATIIIHBIM YCTPOHCTBOM
CTCHI-MaKeTOB U TIP.;

- YCTaHOBIICHHE CBOWCTB BEIIECTB, UX KAUECTBEHHBIX M KOJIMUYCCTBEHHBIX XapaKTEPUCTHK;

- aHAJIHM3 Pa3IMYHBIX XapaKTEPUCTHK MPOLECCOB, B TOM YHCIIE MTPOU3BOICTBCHHBIX M HHBIX
MIPOIIECCOB;

- pacdeTr mapaMeTpoB pPA3JIMIYHBIX SIBJICHUH H Mpo1eCCoOB, CMOACINPOBATE KOTOPLIE HE
BO3MOYKHO B pEaJIbHBIX YCIOBHAX (HalpUMep, Ype3BbIYaifHbIE CUTYAIlUH U TIP.);

- HaOJII0JICHUE PA3BUTHS SIBJICHHUH, TPOLIECCOB U JIp.

JlomyckaeTcst MHOE CojiepKaHue JabopaTopHBIX paboT, eciid 3TO OyJeT crocoOCTBOBAThH
peanu3aiuy 1eiei U 3a1a4 AMCUUIUTUHEL U OPMHUPOBAHHIO COOTBETCTBYIOIMX KOMITETSHIIHH.

[To xapakTepy BBINOJIHIEMBIX Ja0OPATOPHBIX PAOOT BO3MOXKHBI:

- O3HAaKOMHTENbHBIE pabOTHI, WCHOJB3yeMBIE JUIA  3aKPEIUICHHS  H3YYIEHHOTO
TEOPETHIECKOTO MAaTEPUAIIEI,

- aHaNUTHYECKHE pabOTHI, UCTIONB3YeMbIe IS MTONyYCHHsT HOBOW HH(OpMAIIMK Ha OCHOBE
(hopMaTM30BaHHBIX METOJIOB;

- TBOpYECKHME pabOThl, OPHUEHTHPOBAHHBIE Ha CAMOCTOSATEIBbHBIH BHIOOP MOAXOIOB
penIeHus 3aaad.

IIpexxge, 4eM NPUCTYHNUTH K JAOOPAaTOPHBIM 3aHATHSAM, OOYYAIONIMMCS HEOOXOAUMO
MOBTOPHUTH TEOPETHUECKUN MaTepual mo Teme padothl. Kaxmas nabopaTopHas paboTa ocHalIeHa
MCTOANYCCKUMU YKAa3aHUIMH, paSpaGOTaHHBIMI/I npenoaaBaTCIsIMU, BEAYIIUMU TUCHUTIIIIUHY

CaMocTosTenbpHas
pabota

OOyuenne no nucHUILIMHE «Teopusi 3JIEKTPUUECKON TATH» IperycMaTpUBaeT aKTHBHYIO
caMocCToATeNbHYI0 pabory oOyuwatomerocs. B pasnene 4 paboueil mporpamMmbl, KOTOPBIH
Ha3bpiBaeTcst «CTPyKTypa M COAep)KaHHE INUCHUIUIMHBI», BCE Yachl CAMOCTOSTEIbHOI paboOTHI
pacmucaHbl 10 TeMaM M BOIpOCAaM, a TaKXe yKazaHa HeoOxoxumas ydeOHasi JuTepaTypa:
oOyuaromuiicss u3y4aeT ydeOHbBIM Marepuan, pa3dupaeT MpHUMeEphl M pelaeT pa3HOYPOBHEBHIE
3aa4d B paMKax BBIIOJHEHHSA KaK OONIMX JOMAIIHUX 3aJaHWd, TaK W WHAWBHIYAITbHBIX
nmomarmHux 3amaanid (MJ[3) m mpyrux BumoB paboT, mpeayCcMOTpEHHBIX paboueil mporpammon
JUCHUIUIAHEL. [IpH BBITOMHEHWH JTOMAaIIHMAX 3aJaHdi oOydaromemycs CIeayeT OOpaTHTBCS K
3aj1a4aM, pelICHHBIM Ha MPEABIIYIINX TPAaKTHYECKUX 3aHATHAX, PEIICHHBIM JIOMAIIHUM paboTam,
a TaKKe K NpUMepaM, NPHBOAUMBIM JiekTopoM. Ecimu sToro Oyner HemZOCTaTOYHO ISt




BBITIOJTHEHHUS BCEH PabOTBHI MOYKHO IOMOIHHUTENBHO BOCIIOJIB30BATHCA YYEOHBIMH IOCOOHAMH,
NpUBEJICHHBIMU B pasfene 6.1 «YueOHas nureparypa». Ecnm, HecMOTps Ha W3y4YeHHBIH
Marepuall, 3alaHie BBIIOJHHUT HE YJaeTcs, TO B 0053aTEIbHOM IMOPSIKE HEOOXOAUMO ITOCETHTh
KOHCYJIbTAIMIO TIPEroJiaBarelisi, BEAYILEro MNpPaKTHYECKUE 3aHATHS, W/WIM KOHCYJIBTALUIO
JIEKTOpA.

JomaniHne 3ajaHus, WHIMBHAyalbHblE JOMAIIHUE 3aJaHHs M Jpyrue paboThl,
IpeTyCMOTPEHHbIE  pabodell  MporpaMMOM  JUCHUIUIMHBI ~ JOJDKHBI  OBITh  BBIIIOJHEHBI
00ydJaromuMcs B yCTaHOBJICHHBIC NMPEMNOAABATEIEM CPOKH B COOTBETCTBHH C TPEOOBAaHHAMH K
oopmileHHIO TEKCTOBOW M TpaMuecKoil JTOKyMEHTALUH, chOPMYyIHpOBaHHBIM B IlomoxkeHuH
«TpeboBanus K 0HOPMIICHHIO TEKCTOBOH M TpaddecKoi JoOKyMeHTanud. HOpMOKOHTPOITEY

Komrieke yueOHO-METOJMYECKHX MaTepraioB 0 BCEM BUAaM Y4eOHOH NesTeIbHOCTH, MPEAYCMOTPEHHBIM padoueii
TIPOTPaMMO¥ AUCITUITINHEI (MOIYIIS), pa3MeIleH B JJIEKTPOHHOH HHPOpMannoHHO-00pa3oBartensHoi cpene Upl'YIIC,
JOCTYITHOW 00YJaromeMycs 9epe3 ero JINIHBINA KaOuHeT




IIpuio:xkenne Ne 1 k padoueii nporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOecreueHusi CHCTEMbl OLIEHKM KayecTBa OCBOCHHS  00ydaroluMUCs
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBaHUS KayecTBa OCBOCHHUS 00pa30BaTEIbHOW MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(heCCHOHANLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHME TPATUIIMOHHBIX W BHEApPEHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/JT OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOYEBBIX IMPUHIIUIIOB OILICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpLICHUI0 OCBOEHHUS 00pa30oBaTeNbHON MpOrpamMmbl; JaeT oOllee MpeACTaBIECHUE O BUAC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeAnoaaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aa4H MOBBIIIEHHOM CII0XKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuuruinHa «Teopus 31eKTpUYecKOoi TSIru» ydacTByeT B (POPMUPOBAHUM KOMITETEHIIMN:

OIIK-6. CnocobOeH OpraHm3oBbIBaTH MPOBEACHUE MEPOIPHIATUNH MO 00ecreueHuIo
0€30I1aCHOCTH JBMIKEHHsI MO€3/10B, MOBBIIEHUIO 3(()EKTUBHOCTH HCIOJIb30BAHUS MAaTE€PHUAIbHO-
TEXHUYECKUX, TOIUIMBHO-P)HEPTEeTHUECKUX, (PMHAHCOBBIX PECYPCOB, MPUMEHEHHIO HHCTPYMEHTOB
OepeKIIMBOro MPOU3BOJCTBA, COOJIIOICHUIO OXPAHBI TPY/Aa U TEXHUKH O€3011aCHOCTH

[1IK-1. CnocoGeH opraHu30BBIBaTh U BBIIOIHATH PAOOTHI (TEXHOJOTHYECKUE MPOIIECCHI)
10 MOHTAXY, SKCIUTyaTalluu, TEXHUYECKOMY OOCITY>KHBaHUIO, PEMOHTY U MOAEPHHU3ALMU O0BEKTOB
CHUCTEeMbl OOeCIedYeHus JBMKEGHHUS II0€30B Ha OCHOBE 3HaHMH 00 OCOOEHHOCTSIX
(YHKIMOHUPOBAaHUS €€ OCHOBHBIX 3JEMEHTOB M YCTPOMCTB, a TaK K€ IPAaBUI TEXHUUYECKOIO
00CIyKMBaHUS U pEMOHTA

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHIA o4Has popma o0yueHust
Hanmenosanue Koz HaumMmeHoBaHMe O11IeHOYHOT'O
Ne KOHTPOJIBHO= OOBEKT KOHTPOIIS HHARKATOpA cpexncra (popma
OLIEHOYHOTO JIOCTHKEHUS TIpOBEICHHIA™)
MEpOIIPUATHS KOMITCTEHIIHU
S cemecTp
1.0 Pa3nen 1. Teopusi ABM:KeHHS M0e31a
Cuiibl, JEMCTBYIOLIME HA TTOE3.
MexaHn3M 00pa3oBaHNE CHIIBI
Tsiru. CHITBI CIIETUICHHS KOJIeca ¢
11 Texymmii penscoM. Peammzanms crn OIIK-6.2 KoHCIEKT (IHCHMEHHO)
KOHTPOJIb cueruieHus. TopMO3HbIE CUIIBI. IK-1.1
MexaHn4ecKoe TOPMOXKEHHE.
DJIeKTPUYECKOe TOPMOIKEHHE!
peocTaTHOE, peKylepaTuBHOE
12 Texymumii CrpsiMiieHHe U IPUBEJIEHUE OIIK-6.2 PasHoypoBHEBBIE 3a1aun
' KOHTPOJIb pOoUIIS TyTH IK-1.1 (3a1aHUS/TTUCEMEHHO)
JlabopaTopnas pabota
3HAKOMCTBO € IIPOrPaMMHBIM
Texymmii komriekcom KOPTOC. OIIK-6.2 (HHCBMeHHO/YCTf{O)
1.3 B pamxax TTIT**:
KOHTPOJIb ®dopMHpOBaHUE YUACTKA PO IK-1.1
JlabopaTopHnas paboTa
nmyTH. TAroBBIE pacyeTs (ITHChMEHHO/YCTHO)
CuuItbl CONIPOTHUBIICHHUS IBUIKEHUIO
noe3na. OCHOBHOE COIIPOTHBIICHHUE
. JBIDKeHUIO roe3a. [lnan u
14 Eg;y;ﬁz TIPOIOJIEHBIN HpO(I‘)'I/IJ'IB OHl_gffiZ KoncrmekT (mMchrMeHHO)
JKEJIE3HOLOPOKHON JINHHH.
JlononHuTeNEHOE CONPOTHBIICHHE
JIBIDKCHUIO TT0e3/1a
15 Texymmii PacUeT MACCHL COCTABA OIIK-6.2 PaszHOypoBHEBBIE 3a1aUH
KOHTPOJIb IK-1.1 (3a1aHUS/TIHCEMEHHO)
TsroBelit pacuer A1 noe3nua ¢
AJIEKTPOBO30M MOCTOSTHHOTO TOKA
16 Texymuii Ha 3aJaHHOM YYaCTKE JKEJIe3HOMI OIIK-6.2 JlabopaTopHas pabora
' KOHTPOJIb JIOPOTH C UCTIOJIb30BaHHEM IK-1.1 (McpMEHHO/yCTHO)
MPOTPaMMHOI'0 KOMILIEKca
KOPTOC
OCHOBHOE ypaBHEHHWE ABWKCHHUS
rnoesnia. YpolleHHast
MareMaTudecKast MoJeib
. JIBIDKYIIErocst oe3a.
1.7 Texyuumii TeopngquKaﬂ OCHOBA ypaBHEHUH OIIK-6.2 KoHcnekT (micsMeHHO)
KOHTPOJIb IK-1.1
JIBIDKEHUS 1oe3a. AHam3
YpaBHEHHS ABHKEHUS MOE371a.
Merto/ibl peneHnst OCHOBHOTO
ypaBHEHHsI ABHKEHUsI [10e3/1a




1.8

Texymnii
KOHTPOJIb

HpOBepKa MaccChI CoCTaBa

OIIK-6.2
IK-1.1

Pa3noypoBHeBbIe 3a1auu
(3a1aHUS/TIUCEMCHHO)

1.9

Texkymuii
KOHTPOJIb

TsaroBelil pacuer A1 noesnaa ¢
AIIEKTPOBO30M IEPEMEHHOTO TOKa
Ha 33JJaHHOM YYacTKe >KeJIE3HOMI
JIOPOTH C MCIIONTE30BaHUEM
MIPOrpaMMHOT0 KOMILIEKCa
KOPTOC

OIIK-6.2
IK-1.1

JlabopaTopnas paboTa
(TIMCEMEHHO/yCTHO)

1.10

Texkymumii
KOHTPOJIb

Tsroseie neurateny (T[1)
MOCTOSTHHOTO TOKa. OCHOBHBIE
3JIEMEHTBI KOHCTPYKIuu. [IpuHIun
paOOTHI AIEKTPOBUTATEIS
MOCTOSIHHOTO TOKa. HarpeBanue
TSATOBBIX JIBUTATENCH

OIIK-6.2
IK-1.1

KoHcnekT (micbMeHHO)

2.0

Paszgen 2. OcHOBBI

THATOBbIX pacueToB

21

Texkymumii
KOHTPOJIb

XapakTepUCTHKH
3JIEKTPONOABHKHOTO COCTABA.
DNeKTpOMEXaHNIeCKIe
XapaKTEePUCTUKHU Ha BaIy TATOBOTO
neurarens (TT).
DJIeKTpoMeXaHMIECKHE
xapaxktepuctuku TJl, oTHeceHHbIE
K o0oxam kounec. TsiroBas
xapaxkrepuctuka T/l. Tsarosas
XapaKTepUCTHKA
JIEKTPOIOBIKHOIO COCTaBa

OIIK-6.2
IK-1.1

KoHcnekT (MicbMeHHO)

2.2

Texymuii
KOHTPOJIb

Pacuer u noctpoenue quarpamm
YIEIbHBIX PaBHOACHCTBYIOLIUX
cun

OIIK-6.2
IK-1.1

Pa3noypoBHeBbIe 3a1aun
(3a1aHUs/TMCHMEHHO )

2.3

Texymuii
KOHTPOJIb

TAroBbId pacyer i rpy30BOro
T0€3/1a C HIIEKTPOBO30OM
nepemeHHoro Toka BJISOp ¢
UCIIOJNIb30BaHKUEM U Oe3
HCTIONIb30BaHUS PEKYIIEPaTUBHOTO
TOPMOJKCHHS Ha 3aJaHHOM YJacCTKe
JKEJIe3HOM JOpOTH ¢
HCTIONB30BaHUEM IIPOTPAMMHOTO
kommiekca KOPTOC

OIIK-6.2
IK-1.1

JlabopaTopnas pabota
(TIMCEMEHHO/YCTHO)

24

Texymumii
KOHTPOJIb

Crioco0b1 peryTupoBaHus
CKOPOCTH JIBIDKEHUS
3EKTPOTIOIBUKHOTO COCTaBa
PerynupoBanue ckopoctu
JIBHKEHUSI U3MEHEHHEM
HanpspKeHus, noaseaeHHoro K T,
PerynmpoBanue ckopocTu
JIBIDKCHUSI U3MEHEHHEM
COTIPOTHBIICHHS PE3UCTOPA,
BKIJTFOUEHHOTO MOCJICIOBATEILHO B
uens T/. PerynupoBanue
CKOPOCTH JIBIDKEHUST U3MEHEHUEM
MarauTHoro motoka T/JI.

OIIK-6.2
IK-1.1

KoHcnekT (MMCbMeHHO)

25

Texkymumii
KOHTPOJIb

Pemenue TopmMo3Hoi 3agaun

OIIK-6.2
IK-1.1

PasHoypoBHEBBIE 3a1a4H
(3amaHus/TTICBMEHHO)

2.6

Texkymumii
KOHTPOJIb

BHI/IHHI/IC OCTAaHOBOK Ha OCHOBHBIC
MOKAa3aTelH TATOBOTO pacyera Jyis
moe3Jia ¢ AIEKTPOBO30M
MEPEMEHHOTO TOKA Ha 3aIaHHOM
YYacTKe JKEJIE3HOU JOPOTH C
HCIIOJI30BAaHUEM MIPOTPAMMHOTO
koMiuiekca KOPTOC

OIIK-6.2
IK-1.1

JlabopaTopHast paboTa
(TIMCEMEHHO/YCTHO)

2.7

Tekymmumii
KOHTPOJIb

[MocTpoenue kpuBoOil ckopocTU
JIBIKEHUSI T0e3/1a

OIIK-6.2
IK-1.1

KoHcnekr (micsMeHHO)

2.8

Texyuuii
KOHTPOJIb

TsAroBblll pacdeT i rpy30BBIX
MOE3/I0B  C DJIEKTPOBO3aMHU
nepeMeHHoro Toka Mapku 20C5K

OIIK-6.2
IK-1.1

Jlaboparopnas pabota
(MMCHMEHHO/YCTHO)




n 39C5K (EPMAK) c¢ yuetom
PEKYIEPaTUBHOTO TOPMOKCHHSI

DeKTprUIecKoe 000pyIoBaHNE
AIIEKTPOIOABHIKHOTO COCTaBa

Texymmmii MTOCTOSTHHOTO U TIEPEMEHHOT0 TOKa. OIIK-6.2
2.9 KoHcnekT (micbMeHHO)
KOHTPOJIb YuporeHHas CHIIOBas cXeMa. IK-1.1
OCHOBHBIE 3JIEMEHTBI CHIIOBOU
Lenu
210 Texymmmii ITocTpoenne KpuBOil BpeMEeHH X012 OIIK-6.2 KoHCIEKT (IHCHMEHHO)
KOHTPOJIb rnoesua I[IK-1.1
B3anmopeiictBue cuctem
AIIEKTPOCHAOKEHUS U
3JIEKTPONOABHKHOTO COCTABA.
Bnusaue HanpsoKeHUs Ha
211 Texymmmii TOKOIIPHUEMHHKE Ha YCIOBHUS OIIK-6.2 KoHCIeKT (IHCHMEHHO)
KOHTPOJIb IBIKEHMS 110oe31a. Bimsaaue I[IK-1.1
HAaIpsHKCHUS Ha TOKOIIPHEMHHKE
Ha paboTy BCIIOMOTaTeNIbHBIX
MavH. B3aumHoe BiIusHUCE
3JIEKTPOBO30B
212 Texymmii [MocTpoenne kpuBoit OIIK-6.2 KOHCIEKT (IHCHMEHHO)
KOHTPOJIb TOKOIIOTPEOJICHHUS TToe3/1a IK-1.1
BrnusiHME ypOBHS HaNpsDKCHNUS B
KOHTaKTHOW CETH Ha OCHOBHBIE
MIOKa3aTeJH TSATOBOTO pacyueTa s
213 Texymmii TPY30BOTO TOE37a C JICKTPOBO3OM OIIK-6.2 JlabopaTopnas paboTa
KOHTPOJIb MIEPEMEHHOTO TOKA Ha 3aIaHHOM IK-1.1 (TICEMEHHO/yCTHO)
yuYacTKe JKele3HOH J0pory ¢
UCIIOJIb30BaHUEM ITPOTPaAMMHOTO
komiutekca KOPTOC
Pacxon anekrpuueckoi 3HEprUM Ha
IBIKeHue noesaa. CriocoOsr
pacueTa pacxoza EKTPUIECKOH
SHEPrHHU Ha JBMKEHHE T10e3/1a.
Texymuii OKOHOMHUS JEKTPUUECKOH OITK-6.2
2.14 SHEPTUHU IIPU TSIre I0E3/10B. KoHcnekT (micsMeHHO)
KOHTPOJIb IK-1.1
[TepcriekTuBBI
JIEKTPOBO30CTPOCHUS
NmmynbcHOE peryiarpoBaHne
HarnpspkeHus. HesaBucumoe
BO30YK/ICHHE TATOBBIX JABUTATENCH
215 Texymwuii Pacuer pacxoja 3JIeKTpOIHEPrin OIIK-6.2 KoHCTIeKT (THChMeHHO)
KOHTPOJIb Ha TATY 1oe3/aa IK-1.1
IIpomexxyTounas OIIK-6.2 Kypcosas padora
aTTecTanus IK-1.1 (mucLMenHo)
Kypcosas pabora (ycTHO)
DK3aMeH (cobeceToBaHuUE)
[Ipomexyrounas OIIK-6.2 DK3aMeH - TECTUPOBAHUE
aTTecTanus IK-1.1 (KOMIIBIOTEpHBIE
TEXHOJIOTHH)

IIporpaMmma KOHTPOJIbHO-OIIEHOYHBIX MEPONPUATHI

3a04Hasi popma 00yUeHust

Haumenosanue Kon
KOHTPONBHO HHTKATOpa HanmMeHoBaHmne o1ieHOYHOTO
Ne P OOBEKT KOHTPOJIS p cpexnctsa (popma
OILIEHOYHOIO JTIOCTHKEHUS *
MIPOBECHUS *)
MEPOIPHUSITHS KOMIIETCHIINU
4 xypc, cecclsi YCTAHOBOYHAs
1.0 Pasnen 1. Teopusi ABHKeHUA Moe3aa.
Cuiibl, JeCTBYIOLME HA TTOE3].
MexaHu3M 00pa30BaHUE CHIIBI
Texymuii Tsaru. CHITBI CLETUICHHSI KOJIeca C OIIK-6.2
1.1 ymt H KoHcnekT (mMcbMeHHO)
KOHTPOJIb penbcoM. Peanuzanus cui IK-1.1
cueruieHus. TopMO3HbIE CUIIBIL.
MexaHndyeckoe TOpMOKEHHE.




DIEKTPUIECKOE TOPMOKEHHE:
pEOCTaTHOE, PEKYIIEPATUBHOE

1.2

Texymnii
KOHTPOJIb

CrpsiMiIeHHe U IpUBEJICHUE
npouIIs IyTH

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

13

Texkymuii
KOHTPOJIb

3HAKOMCTBO C IIPOrPaMMHBIM
komiurekcom KOPTOC.
®dopMupOBaHUE YIaCTKa PO
nyTU. TAroBbIE pacuyeThbl

OIIK-6.2
IK-1.1

JlabopaTopHas pabota
(TIMCEMEHHO/yCTHO)

B pamxax TTIT**:
JlabopaTopHnas paboTa
(IMCEMEHHO/yCTHO)

14

Texkymuii
KOHTPOJIb

Cuitbl CONPOTUBIICHHUS JBUKEHUIO
noe3aa. OCHOBHOE CONPOTHUBIICHUE
IBMIKEHUIO TToe3aa. [1man u
TIPOAOJIEHBIN TTIPO(HITH
JKEJIE3HOJOPOKHOM JIMHUU.
JloTioTHUTETEHOE COTIPOTHBIICHHE
JIBYOKEHMIO 110€3/1a

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

1.5

Texkymuii
KOHTPOJIb

PacyeT maccreI cocTaBa

OIIK-6.2
IK-1.1

KoHcnekT (micbMeHHO)

1.6

Tekymumii
KOHTPOJIb

OcHOBHOE ypaBHEHHUE ABIKECHUS
rnoesna. YIpolleHHast
MaTeMaTHuecKast MOAeNb
JIBIDKYIIETOCS TTOe3/1a.
Teoperndeckasi OCHOBa ypaBHCHUH
IBIDKCHUS 10oe3/1a. AHAIH3
YpaBHEHHS IBIKECHUS ITOE3/1a.
MeTomp! penreHus OCHOBHOTO
ypaBHCHHS IBIDKEHHS ITOe3/1a

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

1.7

Texkymumii
KOHTPOJIb

HpOBepKa MacCcCBI COCTaBa

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

1.8

Texymuii
KOHTPOJIb

TsAroBsll pacdeT I oe3a ¢
JIIEKTPOBO30M IIEPEMEHHOIO TOKA
Ha 3a]aHHOM Y4aCTKe JKEIe3HON
JIOPOTH C UCIIONIb30BaHHEM
IPOrpaMMHOTO KOMILIEKCA
KOPTOC

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

1.9

Texymumii
KOHTPOJIb

Tsarossie nurarenu (T)
MOCTOSHHOTO TOKa. OCHOBHBIE
3JIeMeHTHI KOHCTpyKimu. [TpnHImn
paboTHI 3IEKTPOIBUTATEIS
MOCTOSTHHOTO TOKa. HarpeBanue
TSITOBBIX JIBUTATEICH

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

2.0

Paszgen 2. OcHOBBI

TATOBBIX PACY€TOB.

21

Texyuii
KOHTPOJIb

XapakTepUCTUKU
NIEKTPOIOABIKHOTO COCTABA.
DNEeKTPOMEXaHNUECKNE
XapaKTePUCTUKH Ha Bajly TSATOBOTO
neuratens (T).
DJeKTpoMexaHMIeCKHe
xapaktepuctuku TJl, oTHeceHHbIE
K obomam kosec. TsiroBas
xapakrepuctuka TJI. Tsrosas
XapaKTEepUCTHKA
3JEKTPONOJBUKHOIO COCTaBa

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

2.2

Texkymumii
KOHTPOJIb

Pacuer n MOCTPOCHUC AUarpaMm
YACIBbHBIX paBHOﬂeﬁCTByIOIlIHX
CHJI

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

2.3

Texkymumii
KOHTPOJIb

TsroBelit pacuer /it TPy30BOTO
Moe3/1a € AIIEKTPOBO30OM
nepemenHoro Toka BJI80p ¢
UCTIONIb30BaHKUEM U 0e3
UCTIOJIb30BaHUsI PEKYNIEPAaTUBHOIO
TOPMOJKEHHS Ha 33JaHHOM Y4acCTKe
JKEJIE3HOU JOPOTH C
UCTIONIb30BaHUEM IPOTPAMMHOIO
kommiekca KOPTOC

OIIK-6.2
IK-1.1

CobecenoBanue (YCTHO)




24

Texymuii
KOHTPOJIb

CriocoObI perymupoBaHus
CKOPOCTH JIBM>KCHHUS
3JEKTPONOBUKHOIO COCTaBa
PerynupoBaHnue ckopoctu
JIBIDKCHUS] N3MEHEHHEM
HarpspKeHus, noaseaeHHoro k T/1.
PerynupoBanue ckopocTi
JIBIDKEHUS H3MEHCHIEM
COTIPOTHBIICHHS PE3UCTOPA,
BKITIOYEHHOTO TIOCIIEIOBATEIIHHO B
uens T/. PerynupoBanue
CKOpPOCTH IBIKCHUS H3MCHEHUEM
MarauTHoro notoka T/I.

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

25

Texkymuii
KOHTPOJIb

Pewenue TopmMo3Ho# 3agaun

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

2.6

Texkymuii
KOHTPOJIb

BiusiHre ocTaHOBOK Ha OCHOBHBIE
MOKa3aTeJH TATOBOTO pacueTa JIjist
moe3J1a ¢ AIIEKTPOBO30OM
MIEPEMEHHOTO TOKA Ha 33/IaHHOM
YYacTKe JKEJIE3HOW JOPOTH C
HCTIOIB30BaHUEM MIPOTPAMMHOTO
komuiekca KOPTOC

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

2.7

Texkymumii
KOHTPOJIb

[TocTpoenue kpuBoil ckopocTu
JIBIDKCHUS TTOe3/1a

OIIK-6.2
IK-1.1

KoHcnekT (micbMeHHO)

2.8

Texymuii
KOHTPOJIb

TSAroBbld pacyeT Ui rPy30BbIX
MOE3/I0B C DJIEKTPOBO3aMHU
HepeMeHHOro Toka Mapku 20C5K
u 30C5K (EPMAK) c¢ yderom
PEKYNEPAaTUBHOTO TOPMOKEHHS

OIIK-6.2
IK-1.1

CobecenoBanue (YCTHO)

29

Texymuii
KOHTPOJIb

DnexTpudeckoe 000pyI0BaHUE
NIEKTPONOBIKHOIO COCTaBa
MOCTOSIHHOTO U TIEPEMEHHOI0 TOKA.
YnpouieHHas cuioBas cxema.
OCHOBHBIE 3JIEMEHTHI CUIIOBOM
Lenu

OIIK-6.2
IK-1.1

CobecenoBanue (YCTHO)

2.10

Texyuii
KOHTPOJIb

IlocTpoeHue KpuBOil BpeMeHU X0Aa
noesza

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

2.11

Texyuii
KOHTPOJIb

BzaumopeiicTBue cucremM
JJIEKTPOCHAOKEHUS U
3JIEKTPONOBUKHOTO COCTaBa.
BiusiHue HanpsixeHus Ha
TOKOTIPUEMHUKE Ha YCIOBHS
IBMKEHHS noe3na. BinusiHue
HaNpsDKEHUS. HA TOKONPHUEMHUKE
Ha paboTy BCIIOMOTaTEIbHBIX
MamuH. B3anMmnaoe BiusHue
3JIEKTPOBO30B

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

2.12

Texyuii
KOHTPOJIb

IlocTpoenue kpuBoi
TOKOTIOTpeOJICHHS TT0e3/1a

OIIK-6.2
IK-1.1

CobecenoBanue (yCTHO)

2.13

Texyuii
KOHTPOJIb

BitusiHvie ypoOBHS HANPsHKECHUS B
KOHTaKTHOM CETH Ha OCHOBHEIE
MOKa3aTejIM TATOBOIO pacyera Jist
IPY30BOTO MMOE3/1a C IIIEKTPOBO30M
MEPEMEHHOTO TOKA Ha 3aJaHHOM
YYacTKe JKEJIE3HOU JOPOTH C
HCIIOJIE30BAaHUEM MIPOTPAMMHOTO
kominiekca KOPTOC

OIIK-6.2
IK-1.1

Jlaboparopnas pabota
(MMCHMEHHO/YCTHO)

B pamxax TTIT**:
JlabopaTopHast paboTa
(TIMCEMEHHO/YCTHO)

2.14

Tekymmumii
KOHTPOJIb

Pacxon anekTpudeckoi HEpTUH Ha
nBkenne moesna. CriocoOs!
pacuera pacxojia JIeKTpUIeCKOn
SHEPruu Ha JBHKEHUE Moe3/a.
DKOHOMUS DIEKTPUUECKON
SHEPrUu NpU TATE MOE3I0B.
[lepcniexTuBEI
3JIEKTPOBO30CTPOECHHS

OIIK-6.2
IK-1.1

KoHcnekr (micsMeHHO)




VmnynbecHOE peryianpoBaHue
HanpsbkeHus. HezaBucumoe
BO30YKIICHHE TATOBBIX JBUraTEICH

Texymmmii Pacuer pacxoma 31eKTpo3HEPTHH OIIK-6.2

2.15 KOHTPOJIb Ha TATY Ioe3/a IK-1.1

CobecenoBanune (yCTHO)

4 Kypc, ceccusi SUMHSAA

Kypcoas pabota

[IpomexxyTounas OIIK-6.2
(IMCBEMEHHO)
aTTecTanus IK-1.1
Kypcosas pabora (ycTHO)
DK3aMeH (cobecemoBaHue)
IIpomexyTounas OIIK-6.2 DK3aMeH - TeCTUPOBaHUE
aTTecTanus IK-1.1 (KOMIIBIOTEpHBIE

TEXHOJIOTHH)

*@opma nMpoBeICHUS KOHTPOIBHO-OLEHOYHOTO MEPOTIPUATHS: YCTHO, TUCBbMEHHO, KOMITBIOTEPHBIC
TEXHOJIOTHH.
**]1I1 — mpakTUYecKast MOJrOTOBKA
Onuncanue nokaszareJieid 1 KpUTepueB OLEHUBAHUS KOMIIeTEHIIMIA.
Onucanue MIKaJI OLeHUBAHUA

KoHTpons KkauecTBa OCBOCHHS JWCIHIUIMHBI BKIIOYAeT B €e0S TEKYIIMA KOHTPOJIb
yCIIEBAEMOCTH M NPOMEKYTOUYHYIO arTecTanuio. TeKymuil KOHTPOJb YCHEBAEMOCTH U
POMEKYTOUHAsI aTTecTanus OOyJaroMmMXCsl MPOBOAATCS B LENAX YCTAHOBJICHUS COOTBETCTBUS
JOCTIDKEHUH  00ydaromMxcsi IO3TanHbIM — TpeOOBaHUSAM  0Opa3oBaTEIbHOM IMpOrpaMMbl K
pe3yabTataM 00y4eHus: ¥ GOPMHUPOBAHUS KOMITETCHIINH.

Texymuil KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJ CHUCTEMAaTUYECKOM IPOBEPKU 3HAHMH,
YMEHMH, HAaBBIKOB OOywaromuxcs. 3ajada TEKYIIEro KOHTPOJS — OINEPATHBHOE U PETYISIPHOE
ylpaBjieHue Y4eOHOH JesTelIbHOCThIO OO0YYarolIMXCs Ha OCHOBE OOpaTHOM cBA3M U
KOPPEKTUPOBKHU. Pe3ysIbTaTel OLIEHNBAHUS YYUTHIBAIOTCS B BUJE CPEAHEN OLICHKH IPU MPOBEICHUH
IIPOMEXKYTOUYHOM aTTecTaluy.

JUia  oueHMBaHMS peE3yJabTaTOB OOYyYEHHsS HUCHOJB3YyeTCsl ueThlpexOaibHas —IIKala:
COTIIMYHOY, «XOPOILIOY», «yIOBIETBOPUTEIHHOY, «HEYOBIECTBOPUTEIBHO» U JABYXOaJlIbHAS IIKAJIA:
«3a4TEHOY, «HE 3a4TECHO».

IlepedyeHb OLICHOYHBIX CPEACTB, HCIIOIB3YEMBIX Ul OLEHUBAHMUS KOMIICTCHIUH, a TAKKe
KpaTKasi XapaKTepUCTHUKa 3TUX CPE/ICTB IIPUBEICHBI B TAONIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HanmeHnoBanue
Ne Kpartkast xapakTepHUCTHKa OIIEHOYHOTO CPEICTBA OLIEHOYHOI'0
OIIGHOYHOTO CPEJICTBA
cpenctea B @OC

Cpeactso KOHTPOJIS Ha MIPaKTUYECKOM 3aHATHUH,
OpPraHWU30BaHHOE KaK CIelHajibHas Oecema MpernojaBaTeis
oOyJaromuMmcsi Ha TEMBI, CBsA3aHHBIE C u3ydaeMmod | Bompockr mis
TUCHUIUIMHOW, W pacCYUTaHHOE Ha BEBLICHEHHE o0beMa | cobeceloBaHUS 110
3HaHUI 00yYaromerocs Mo OIPEICICHHOMY pa3Jiely, TeMe, | TeMam/pa3ieiam
mpobiemMe U T.11. JMCITATLIHHBI
MosxeTr OBITH  MCIIOJIB30BAaHO IS OLEHKH  3HAHUK
00yJarmuxcs

1 | CobecenoBanue

Pa3znmuuarot 3agaun:

— PpEnpOAYKTHBHOIO YPOBH#A, IIO3BOJISIONIME OLICHUBATH U
JIMarHOCTHPOBATh 3HAaHHE (haKTHIEeCKOro Marepuaia (0a3oBbie
MOHATHUS, AITOPUTMBI, (AKTBI) ¥ YMEHHE TPABIIBHO
HCII0JIb30BaTh CIELMAIbHbIE TEPMUHBI U NIOHATHSA, Y3HABAHUE

Kommnekr
Pa3HOYpPOBHEBBIX
3aja4 ¥ 3aJlaHui

Pa3zHoypoBHEBbIE OOBEKTOB HM3y4eHHS] B paMKaxX OINpPEICICHHOro pasjena
2 WJIN KOMIIJICKThI
3a1auu (3aJaHNsA) JUCHIUTUTAHBL; .
. ., | 3a7a4 ¥ 3aJlaHui
MOXET OBITH HCIIOJB30BaHO A OLICHKW 3HAHUM U YMEHUU
OIIPE/ICTICHHOTO
oOyJaromuxcs;
YpPOBHS

— PEKOHCTPYKTHBHOI'O YPOBH$, MO3BOJSIOIIUE OLIEHUBATh U
JIMarHOCTHPOBATh YMEHHUSl CHHTE3MpOBaTh, aHAJIM3UPOBATH,
0000m1aTh (aKTHYECKUi M TEOPETHYECKHH MaTepHan cC




(bopMynHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBICHHEM
MIPUYMHHO-CJICICTBCHHBIX CBSI3CIH;

MOXET OBITh KCHOJB30BAHO JJIsi OLCHKH 3HAHWW, yYMCHUH,
HABBIKOB U (WJIN) OTIBITA JCSATEIBHOCTH 00YYArOIIIXCS;

— TBOPYECKOTO VPOBHS, TMO3BOJSIIOIIUEC OICHUBATH U
JIUaTHOCTHPOBATH yYMEHUS, HWHTETPUPOBATh 3HAHUA
pas3nuuHBIX 00JacTell, apryMEeHTHPOBAaTh COOCTBEHHYIO TOUKY
3peHusl;

MOXET OBbITh HCIOJIb30BAHO MAJsl OLCHKU 3HAHUWMA, yMEHHH,
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS

OcoOblii BU/I TEKCTa, B OCHOBE KOTOPOTO JIC)KUT aHAIUTHKO-
CHHTETHYECKas TepepadoTka WHPOPMAINK ITEPBOUCTOYHHKA
(ucxomHoro Tekcta). Llenb 3Toi nesaTeIbHOCTH — BBIABICHHE,
cucreMarn3anus u 0000meHne (¢ BO3MOXHON KPUTHYECKON

3 | Koncmekr Ny N TeMbI KOHCTIEKTOB
OLICHKOW) Hambomee MEHHOH (NI KOHCHEKTHPYIOIIETO)
nHpOPMALNH.
MokeT OBITh HWCHOJB30BAHO IS ONCHKH 3HAHWH, yMEHHH,
HABBIKOB U (WJIM) OMBITA JESITCIBHOCTH 00yJYarOIUXCs
CperncTBo, MO3BOJSIONIEE OICHUTH YMEHHE oOyuaromerocs | OOpaser 3amaHus
MMMCHPMEHHO/YCTHO U3Jaratb CyTh IIOCTaBICHHOM 3adadd, | IUISA BHITONHCHUS
CaMOCTOSTENIFHO MPUMEHATh CTaHIAPTHBIC METOMABI PEHICHUs | JTabopaTopHOU
MOCTAaBJIGHHOW 3aJjadd C WCIIONB30BaHWEM HMeIomieiics | paboThl u
4 | JIaboparopHas pabota . .
nabopaTopHOil  0a3bl, MPOBOMUTH AaHAJIM3 MOJYYCHHOTO | MPUMEPHBII
pe3ynbTara paboThI. nepeyeHb
MoKeT OBITh HCIIOJIb30BaHO IS OLICHKH YMCHHUMH, HABBIKOB M | BOIPOCOB JIJIsI €€
(W) OTIBITA AEATEIBLHOCTH O0YUAIOIIUXCS 3QIIMUTEI
IIpomMexxyTouHas arrectauus
[IpencraBnenue
HanmenoBanue
Ne Kpartkast xapakTepuCTHKa OLIEHOYHOTO CPEICTBA OIICHOYHOTO
OIICHOYHOTO CPE/ICTBA
cpencta B POC
Ilepeuens
TEOPETHICCKUX
CpencTBo, MO3BOJISIONICE OIICHUTH 3HAHHUS, YMEHUS, HABBIKOB BOIDOCOB I
u (Wam) OmBITa  JICATENIFHOCTH  OOydYaromerocs IO P
MPAKTUIECKUX
1 | Dx3ameH JUCLUILINHE. .
o . | 3amaHmit (0Opazen
MoeT OBITh HCHOJB30BAHO I ONCHKH 3HAHWH, yMEHUH,
9K3aMEHAIIHOHHOTO
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
ownrera) K
JK3aMEHY
CucteMa  aBTOMAaTH3UPOBAaHHOTO  KOHTPOJNS  OCBOCHHS
KOMICTEHINA (4acTH KOMIIETECHIIMK) OOyJaroImuMcs TIo
Tect — mpomexxyTouHast
TUCHUTUIAHE (MOIYIIO) C HCIOJIh30BaHUEM WH(POPMAIUOHHO- | DOHI TECTOBBIX
2 | arrecranus B hopme ., N
K3AMEHz KOMMYHHUKAITHOHHBIX TEXHOJIOTHH. 3aIaHUI
MoeT ObITh HCHOJB30BAHO IS OICHKH 3HAHWH, yMEHUH,
HABBIKOB M (MJIH) OTIBITA AEATEIbHOCTH 00YJarONIHXCS
[To3BoMNsET OICHUTH YMEHUS OOYJAFOIIUXCS CaMOCTOSTEIBEHO
KOHCTPYHUPOBaTh CBOM 3HAHHA B TMpPOIECCEe PEIICHUS
MPaKTHIECKUX 3aJad W 1polieM, opueHTHpoBaThcst B | OOpaser 3amaHus
UH(POPMAITHOHHOM MPOCTPAHCTBE u YPOBEHb | ISl BHITOJHECHUS
Cc(OPMHUPOBAHHOCTH  AHAJTUTHYCCKHX, HCCICIOBATEIbCKUX | KYpCOBOM pabOThI
3 | Kypcosas pabora HABBIKOB,  HABBIKOB  MPAKTUYECKOrO0 W  TBOPYECKOTO | M MPUMEPHBIN
MBIIUICHUST. MOXET BBIIOJHATHCS B HHAWBUAYAILHOM | IEPEYCHB

TOPSAKE WK TPYMIION 00yJaromuxcs.

MoskeT OBITh HCTIONB30BaHO JUIA OLICHKH YMEHHWH, HABBIKOB U
(vm) ombITa AEATETHHOCTH 00yJarONIUXCS B IPEIMETHON HIIH
MEXXIPEIMETHON 001acTsIX

BOTIPOCOB /IS €€
3aIUTBI




Kputepun u mKaJIbl OeHMBAHUS KOMIIETCHIUH B pe3yJibTaTe H3y4YeHUs! AUCHHILIHHbI
NPHU NPOBEJICHUH NMPOMEKYTOYHOM aTTecTaluy B (popme 3k3amena. lllkana onennBanus

YPOBHSI OCBOEHHUSI KOMIETEeHIHii

I1Ikama orieHUBaHUS

YposeHnb
Kpurepun onieanBanus OCBOCHHUSA
KOMITETCHINHN

«OTIUYHO»

OOyuaronuiicst IPaBUIBHO OTBETHII HA TEOPETHUECKHUE BOMPOCEHL.
Ilokazan oTnwWuHBIE 3HAHUS B paMKax Y4eOHOro Marepuana.
[IpaBuibHO BBIMOJHWI —TpakTHYecKue 3amaHus. llokaszan
OTIIMYHBIE yMEHHMS U BJIAJCHUS HaBBIKAMH NPHUMEHEHUS Bericokuit
MOJYYCHHBIX 3HAaHWUI M YMEHMH NpW PElIeHUM 3ajad B paMKax
yueOHOro Marepuana. OTBETWI Ha BCE JIONOJHUTEIbHBIC
BOIIPOCHI

«XOpOIIO»

OOyyaronuiicst ¢ HeOONBIIMMU HETOYHOCTSAMH OTBETHJ Ha
TeopeTHdyeckue Bompockl. Ilokaszan xopolide 3HaHHS B paMKax
yueOHoro marepuaina. C HeOOJNBIIMMH HETOYHOCTSIMH BBITIOTHUIT
IpakTHueckue 3ananus. [lokazan xopolume yMeHus: U BiIaJcHUA baszoBniit
HaBbIKAMU TPUMEHEHHUS IIOJyYCHHBIX 3HAaHMH W yMEHHH NpH
pelIeHnH 3a7a4 B paMkax ydeOHoro marepuana. OTBeTHN Ha
OOJIPIIMHCTBO JAOTIOJHUTEIHHBIX BOIPOCOB

OOyJarommiicss ¢ CYIIECTBEHHBIMH HETOYHOCTSMH OTBETHJ Ha
TeopeTHdecKue BONpockL. [1okas3an yaoBIeTBOpUTEIbHEIC 3HAHUS
B paMkax yueObHoro Martepuasa. C  CyIIECTBCHHBIMHU
HETOYHOCTSMU BBITIONHWII TpakTuiyeckue 3afanus. I[lokazan

«YIOBJIETBOPUTEIILHO) MuHnumanbHbII

YIOBJIETBOPUTEIbHbIE  yMEHHS W  BIQJACHUS  HaBBIKAMU

NPUMEHEHUS MOJYYeHHbIX 3HAHMM M yMEHHUH IpU peLIeHUU

3aJad B paMkax ydeOHoro wmarepuaia. JlomycTwsi MHOTO

HETOYHOCTEH NPH OTBETE HA JOMOJHUTENbHBIE BOIPOCH

OOyuaronuiics Npu OTBETE HAa TEOPETHUECKHUE BONPOCHI U IPU

BBIIIOJTHEHUH TIPAKTUYECKHX 3aJaHWH  IPOAEMOHCTPHPOBAI

HEJIOCTATOYHBIA yPOBEHb 3HAHUHM M YMEHHH NPH PELICHUH 3a1ad Komnerenmms
«HEYZOBIICTBOPUTEIHHOY

B pamkKax ydeOHoro Mmarepmanma. Ilpm  oTBeTax Ha He chopMHpOBaHa

JIOTIOTHUTENbHBIE  BOIPOCHL  OBUIO  JOMYIIEHO MHOXECTBO

HENPaBWIIbHBIX OTBETOB
Tect — IIPOMCIKYTOYHAA aTTCCTAllUs B (I)opMe J9K3aMCHa

Kputepun ornieHnBanmst [IIxana oneHUBaHUS
OO6yuatonuiics BepHo otBetwa Ha 90 — 100 % TecTOBBIX 3afaHWii MPHU

COTIIUYHOY
MPOX0XKJCHUH TECTUPOBAHUS
OOyuaromuiicst BepHO otBeTHa Ha 80 — 89 % TecTOBBIX 3amaHMi TpU CXODOLLOY
MPOX0XKJICHUH TECTUPOBAHUS P
OOyuaromuiicst BepHO otBeTHa Ha 70 — 79 % TecTOBBIX 3aJaHWi NpU
«yIIOBJIETBOPHUTEIIHEHO
MPOX0XKJCHUH TECTUPOBAHUS
OOyuaromuiicst BepHO OTBeTHN Ha 69 % W MeHee TECTOBBIX 3aJaHUH TpH
«HEYZOBIICTBOPUTEIHHOY

MPOX0XKJCHUH TECTUPOBAHUS

KypcoBas pabora

[IIkasa orieHUBaHUS

Kpurepun oneHnBanus

«OTIIHUYIHO»

ConepxaHre KypcoBOH pa0OTBHI IMOJHOCTBIO COOTBETCTBYET 3alaHHI0. [IpeicTaBiieHBI
pe3ynbTaThl 0030pa JUTEPATypHBIX M WHBIX HCTOYHUKOB. CTPYKTypa KypcoBOi pabOThI
JIOTUYECKH W METOAMYECKH BBIJIEpKaHa. Bce BBIBOJBI W MPEIOKEHUS YOSAUTEIHHO
aprymentupoBanbl. Odopmiienne KypcoBoi pabOTBI W TOMYyYEHHBIE PE3yJIbTaThl
MOJIHOCTBIO OTBEYAIOT TPEOOBAHUSAM, HM3IOXKEHHBIM B METOAMUYECKHUX yKazaHUsX. [Ipu
3aIIUTe KypCOBOM pabOThl 00YYAIOMIMIACS MPABUIBHO U YBEPEHHO OTBEYAET HA BOTPOCHI
IpernoaaBaTess, IEMOHCTPUPYET TITyO0KOoe 3HAHNE TEOPETHIECKOTO MaTepHaia, CoCOOeH
apryMEHTHPOBATh COOCTBCHHBIC YTBEP)KJICHHUS U BHIBOJIBI

«XOPOLIOo»

ConepxaHue KypcoBOW paOOTBHI IMOJHOCTHIO COOTBETCTBYET 3aJaHuio. [IpencraBiieHbI
pe3ysbTaThl 0030pa JIUTEPaTypHBIX M MHBIX MCTOYHUKOB. CTPYKTypa KypcoBOW paboThI
JOTHMYECK! W METOJMYECKH BbIIEpKaHa. DBONBIIMHCTBO BBIBOJOB W IPEAJIOKEHHN
aprymeHnTupoBano. OdopmiieHre KypcoBoi pabOTHI U MOJIy4YEHHbIE Pe3yIbTaThl B LEJI0M
OTBEYAIOT TPEOOBAHUSAM, MU3JIO)KEHHBIM B METOJMYECKUX yKa3aHUsX. MIMerorcs onqHa-aBe

HECCYMICCTBCHHBIC OIIMOKN B HCIIOJIb30BAHUHI TCPMHUHOB, B IIOCTPOCHHBIX AUAarpamMmax "




cxeMax. HamudecTByeT HE3HAYUTEIHHOE  KOJUYCCTBO TPAMMATHYCCKUX  W/WJIH
cTHIUCTHYEeCKUX OomuOoK. [Ipu 3amurTe KypcoBoil pabOThI 00YYArOIIUICS MPABHIBHO U
YBEpEHHO OTBeYaeT Ha OOJBIIMHCTBO BOIPOCOB TIPENOAABATENS, IEMOHCTPHUPYET
Xopolee 3HaHHe TEOPETHUECKOT0 MaTephalia, HO HE BCEr/ia CIIOCOOCH apryMEHTHPOBATh
COOCTBCHHBIC YTBEpXKICHUS W BBIBOABI. lIpM HABONAMHX BOMPOCAX IIPEIIOAABATEIS
HCTIPABIIACT OMIMOKU B OTBETE

«YOOBJICTBOPUTCIILHO»

Conepkanue KypcoBOW paOOThl YaCTHYHO HE COOTBETCTBYET 3aaHUI0. Pe3yiabpTaTel
0030pa JIMTEPATYPHBIX U UHBIX UCTOYHHKOB MPEACTABICHBI HEAOCTATOYHO MOJHO. EcTh
HApyIICHHs B JIOTHKE W3JIOKEHUsI Marepuaia. ApryMEeHTALuUs] BHIBOJOB U TPEIIOKEHUN
cmabass WM OTCYTCTBYeT. VIMEIOTCS ONHO-ZBa CYIICCTBEHHBIX OTKIIOHCHUH OT
TpeOoBaHuii B odopMICHHU KypcoBOil paboThl. [lonydeHHBIE pPE3yNbTaThl B IEJIOM
OTBEYAIOT TPEOOBAHUSAM, M3JI0KCHHBIM B METOAMYECKHUX YKa3aHUAX. VIMeroTcs omHa-IBe
CYIICCTBEHHBIX ONIMOKMA B HCIOJB30BAaHUM TCPMHHOB, B TOCTPOCHHBIX IHarpamMmax H
cxeMaX. MHOro TrpaMMaTH4eCKUX W/WIM CTHIMCTHYCCKUX OImuOoK. [lpu 3amure
KypcoBO# pabOThl 00yJarOIMIUNCS TOIyCKaeT TpyOble OMMOKH MPH OTBETaX Ha BOMPOCHI
mpernogaBaTels W /WM He nan orBeT Oomee weM Ha 30% BOIPOCOB, IEMOHCTPHUPYET
cmaboe 3HAHWE TEOPETHYECKOTO MaTepHaia, B OOJBIIMHCTBE CIIy4aeB HE CIIOCOOCH
YBEPEHHO apryMEHTUPOBATh COOCTBEHHBIC YTBEPIKICHHUS M BBIBOJIBI

«HEYIOOBJICTBOPUTEIILHO»

ConepxaHue KypcoBOW pabOTHI B IIEJIOM HE COOTBETCTBYET 3amaHuio. MMerorcst Goiee
JIBYX CYIIECTBEHHBIX OTKIIOHEHHH OT TpeOOBaHU# B O(OPMICHHUH KypCOBOW pabOTHI.
Borbiioe KOJMMYECTBO CYIECTBEHHBIX OMIMOOK MO CYyTH PabOThl, MHOTO IPaMMAaTHYECKUX
W CTHJIMCTHYECKHX OmMHOOK U Jp. [losydeHHbIe pe3ynbTaThl HE OTBEYAIOT TPEOOBAHUSM,
M3JI0’KCHHBIM B METOJIMUCCKUX YKa3aHUsX. [IpH 3a1uTe KypcoBoil paboThl 00yJatONHiAcs
JIEMOHCTPHUPYET ci1aboe MOHMMaHKHe IPOrpaMMHOT0 MaTepHaa.

KypcoBas pabora He mpencrtamBieHa mnpenojaBatento. OOydaromuics He SBHICS Ha
3aIUTY KyPCOBOM pabOThI

Kputepun u mkaJjbl olleHUBaHUS Pe3yJbTATOB 00y4eHUsI MPHU MPOBeAeHUN

CobecenoBanue

TEKYLIECTr0 KOHTPOJIA YCIIEBAECEMOCTH

IITkaJbl OLleHUBAHUS Kputepuu onieHuBaHus

«OTIUYIHO»

«XOPOIO»

«YHOBJICTBOPUTCIILHO»

I'nmybokoe W mMpovyHOE YCBOCHHME MPOrpaMMHOro marepuana. [lomHble,
MocJieioBaTeIbHbIE, TPAMOTHBIC M JIOTMYECKU HM3JIaraeéMble OTBETHI MPHU
BUJOM3MEHeHUH 3aaHusi. OOyuaromuiicss cBOOOIHO CIPaBISIETCS C
MOCTaBJICHHBIMHU 3aJ]adaMi, MOXET OOOCHOBAaTh NPUHATHIC PEUICHUS,
JIEMOHCTPHUPYET BIAJCHUE Pa3HOCTOPOHHUMH HABBIKAMH H TPHEMaMU
BEITTOJTHEHHS TPAKTHIECKUX paboT

3HaHue INporpaMMHOI0O Marepuajga, TIrpaMOTHOC H3JIOKCHHC, 6e3
CYIIECCTBCHHBIX HETOYHOCTEHl B OTBETe Ha BOIPOC, MPABUIIBHOC
«3BadYTCHO» MNPUMEHCHUEC TCOPETUYCCKUX 3HaHHﬁ, BJIaaACHUC HCO6XOI[I/IMLIMI/I
HABbIKAMH IPU BBINIOJHCHUU MPAKTHUICCKUX 3a1aY

OOyyaronuiicst 1eMOHCTPUPYET YCBOSCHHE OCHOBHOTO MaTepHana, MpH
OTBECTC JOMMYCKAarTCA HCTOYHOCTH, npu OTBECTC HCIOCTATOYHO
npaBWiIbHbIE (OPMYJIMPOBKH, HapyLICHHWE IIOCIEIOBATEIHLHOCTH B
H3JIOKCHUHU TPOTrpaMMHOI0 Marte€puajia, 3aTPyAHCHUSA B BBINIOJTHCHUN
MPaKTUYECKUX 3aJaHui

CnabGoe 3HaHME NPOTPAaMMHOIO MaTepHaia, IPU OTBETE BO3HUKAIOT
OomuMOKH, 3aTPyTHEHNS IPH BHIITOJTHEHUH IPAKTHYECKUX PadoT

«HCYIOBJICTBOPUTEIIBHO)

«HC 3a4YTCHO» He Ob110 TTONBITKH BBITIOJIHUTH 3aJaHnuec

PasHoypoBHEBBIE 3a1aun (3a1aHNs)

[IIkaael onleHUBaHUS Kpurepuu onieHnBanust

«OTIUYHO»

JleMOHCTpHUpPYET OYeHb BBHICOKHMI/BBHICOKMH ypOBEHb 3HAaHHH, yMEHHH,
HaBBIKOB B COOTBETCTBUM C KpUTEpUsMH OlieHuUBaHUs. Bce
TpeOOBaHUsl, IPEIbSIBISIEMBIC K 33 JaHUI0, BHITTOJTHEHBI

«XOPOIIIO»

JleMOHCTpHpYET JOCTATOYHO BBICOKHI/BBIINIE CPEIHETO YPOBEHB
3HAHWH, YMEHWH, HAaBBIKOB B COOTBETCTBUHU C KPUTEPHUIMHU
olleHMBaHMA. Bce TpeOoBaHUWs, TpeAbSBIAEMble K 3aTaHMUIO,
BBITIOJTHEHBI

«Ba4YTCHO»

«YAOBJICTBOPUTCIILHO»

JeMoHcTpupyeT cpeqHuil ypoBEHb 3HAHWW, YMEHMM, HaBHIKOB B
COOTBETCTBUH C KPUTEPUSIMU OIICHWBAHUS. BONBITUHCTBO TpeOOBaHUH,

NMPEABABIIACMBIX K 3aJIAHUIO, BBITIOJTHCHBI.




JleMOHCTpHUpYEeT HHM3KHI/HIKE CpPEJHEro YpPOBCHb 3HAHUWM, yMEHH,
HaBBIKOB B COOTBETCTBUM C KpPUTEpUSMH OLICHMBaHUA. MHorue
TpeOOBaHNUs, IPEABSIBIISICMbIE K 33/JaHHIO, HE BBINOJIHEHBI

«HEYOOBJIETBOPUTECIBHOY

«HE 3a4TCHO»

JleMoHCTpHUpyeT O4YeHb HU3KUN ypOBEHb 3HAHWW, YMEHUN, HABBIKOB B
COOTBETCTBHH C KPUTEpUSAMH olleHnBaHMs. He oTBeTa.

Koucnekr

ka1 onleHUBaHUS

Kpurepuu onieHrBaHust

«OTIHYHO»

«XOpOoo»

«YZOBJIETBOPUTEIBHO»

«BadyTCHO»

KoHCIEKT 1o TemMe BBINONHEH B 0003HAYCHHBIH MPENOAaBaTENEM CPOK.

KoHCIIeKT BBINONHEH OOydYaromuMcs II0 33JaHHOH TeMe B MOJHOM
0o0beME ¢ COONIONEHMEM  HEOOXOOMMOM  IOCIENOBATEIHLHOCTH.
OOyJatoniuiicss paboTaJl TOJTHOCTBIO CaMOCTOSTENBHO; PAaCKPBUT TeMY
MIOJIHOCTBIO ¥ OTBETHJI Ha BCE BOIIPOCHI MPEIONABATENs 110 KOHKPETHOM
TeMe KoHCmekTa. KoHcmeKkT odopmileH akKypaTHo, B Hamboiee
ONTHMAJILHOM JUIsl PUKCAlMU pe3ynbTaToB hopme

KoHCIIEKT 110 TEME BEINOJIHEH B 0003HAYCHHEII npenoaaBaTejieM CPOK.

KoHcriekT BHITIONHEH OOydJalomMMCs MO 3aJaHHOM TeMe B TOJIHOM
obremMe ¢  COOMIOACHHEM  HEOOXOAMMOM  IOCIEeIOBATEIHHOCTH.
OO0y4atommuiicsi paboTaN MOTHOCTHIO CAMOCTOSTEIBHO; PACKPBLUI TEMY HE
MOJHOCTBIO M OTBETMJI HAa YacThb BONPOCOB IIpenojaBareis IIo
KOHKpPETHOH TeMe KoHcrekTa. KoHcnmekT odopmiieH akKypaTHO, ¢
HE3HAYUTENIbHBIMH UCTIPABICHUSIMU

KoHcnekT 1o Teme BBINOJIIHEH B 0003HAYEHHBIH MPenojaBaTeaeM CpoK.

KoHCHeKT BBINIONHEH 00Yy4YalolmuMcs N0 3aJlaHHOW TeMe B HE MOJIHOM
o0BeMe c YaCTUYHBIM co0uoIeHIEM HE00X0uMOi
MOCJIEI0BATEIBHOCTH. OO0yuaronuiics paboTtan MOJTHOCTBIO
CaMOCTOATENbHO; PACKPhLI TEMYy HE IMOJHOCTHIO M OTBETHJ Ha 4YacThb
BOIIPOCOB MpEToJaBaTesisi 0 KOHKPETHOH TeMme KoHcmnekra. KoHcnekr
0(OpMIICH HE aKKYPaTHO

«HCYAOBJICTBOPUTCIBHO»

«HEC 3a4YTCHO»

KoHcnekT mo TemMe He BBIMOJIHEH B 0003HAYEHHBIH MpernojaBaTesieM
CPOK.

KoHcrekT BhINOIHEH 00yJaonmmMcs He Mo 3a1aHHOI TeMe B He TOJTHOM
o0seme 0e3 coOmoaeHHS  HEOOXOAMMOW  IOCIEeIOBATEIbHOCTH.
OO6yuatomuiics paboTan He CaMOCTOSTENbHO; HE PAacKpbll TeMy M He
OTBETHJI HA BOIIPOCHI MPENOaBaTeNsl 10 KOHKPETHOM TeMe KOHCIEKTa.
KoHcnekT oopMIIeH He aKKypaTHO

JlaGoparopHas paboTa

[IIxans! oLieHUBaHUS

Kpurepun onennBanus

«OTIUYIHO»

«XOpPOIOo»

«YHAOBJICTBOPUTCIILHO»

«3adyTCHO»

JlabGopatopHass pa0oTa BBINOJHEHa B OOO3HAYCHHBII MpenojaaBaTeieM
CPOK, MUCBMEHHBIN OTYeT 0e3 3aMeYaHuil.

JlabopaTopHast paboTa BBIMOJNIHEHA 00YYAIONUMCS B MOJHOM O0BbEeMe C
coOmoieHreM Heo0XoauMon mocienoBatenbHocTH.  OOyuaromuiics
paboTan TOJHOCTBIO CaMOCTOSITENLHO; MOKa3al HEeoOXOJUMBIE ISt
IMPOBEACHUA pa6OTLI TCOPCTUUCCKUE 3HAHUA, NMPAKTUUCCKUE YMEHUA U
HaBBIKH. Pabora (oruer) ocdopmieHa akkypaTHO, B Hamboiee
ONTHMAIILHOM JUTsI (PUKCAIH pe3yIbTaTOB opMme

JlaGoparopnass paboTa BBEINOJHEHa B 00O3HAYEHHBIN MpeToaBaTelieM
CpPOK, MMCBMEHHBIH OTYET ¢ HEOOIBIINMH HeJI0YeTaMu.

JlabopatopHast paboTa BBINOJIHEHA 00ydYalOIIMMCS B ITOJHOM OOBbEME U
CaMoCTOATEeNbHO.  JlomymieHsl  OTKJIOHEHHST  OT  HEOOXOJUMOMU
MOCJIC/IOBATENILHOCTH BBINOJHEHUsI, HE BIHSIONIME HAa IPaBHILHOCTH
KOHEYHOTro pe3ynbTara. Pabora mnoka3plBaeT 3HaHUE OOydYarOIIUMCS
OCHOBHOTO TEOPETHYECKOTO MaTepualla W OBJIAJEHHE YMEHHUSIMH,
HEOOXOJUMBIMH  JUISI  CAMOCTOSITEILHOTO  BBIIIOJIHEHUSI  PabOTHL
JlonyiieHbl HETOYHOCTH M HEOPEKHOCTh B O(QOPMIICHHH PE3YJIbTaTOB
paboTel (0TUETA)

JlabGoparopHast paboTa BBITIONHEHA C 3aJ€PKKOH, MUChbMEHHBIA OTYET C
HeJl04YeTaMHu.
JlabopaTopHast paboTa BBIIONHSETCS M O(OpMIsIeTCs 00yJaloNIMes




npu MocTopoHHEi momou. Ha BbImosHeHne paboThl 3aTpaynBacTcs
MHOro BpeMmeHH. OOydaromuiicss MOKa3bIBaeT 3HAHUS TEOPETHYECKOTO
MaTepHaja, HO HCIBITHIBACT 3aTPYIHEHHUE TP CaMOCTOSATENIFHON paboTe
C IICTOYHUKAMH 3HaHUI WiK nmpubopaMu

JlabopaTopHass paboTa HE BBIIOJHEHa, IHUCHMEHHBIA OTYET HE
HpeCTaBIICH.

PesynbpraTel, moxydeHHbIE OOYYalOIMMCS, HE IO3BOJLIIOT CHEIaTh
NPABWIBHEIX BBIBOJOB W IOJHOCTBIO PacXOIATCS C IOCTABJICHHOM
«HEYIOBJICTBOPUTEIBHO» | «HE 3aYTE€HO» | Ienblo. IIoKa3pIBaeTCs IUIOXO€ 3HAHHE TEOPETHYECKOro MaTepHaia M
OTCYTCTBUE HEOOXOANMBIX YMEHHH.

JlabopaTopHast paboTa He BBHINOJHEHA, y YYalerocsi OTCYTCTBYIOT
HEOOXO/AUMBIE IS TPOBENCHHs pPaOOTBHl TEOPETUYECKUE 3HAHUS,
NPaKTHYECKUE YMEHHsSI U HaBBIKU

3. TunoBble KOHTPOJILHBbIE 3a]aHKsI UM HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIleHKM 3HAHM A, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBble KOHTPOJILHBIE 3a1aHUsI IJIsS IPOBeIeHHUs co0eceTOBAHMS
KoHTponbHBIE BapWaHThl 3aJaHUK  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMmycs 4epe3 ero JTUYHbII KaOWHET.
Hwxe nipuBeieH o0pa3ell TUIIOBBIX BAPUAHTOB 3a/IaHUH [ TPOBEICHUS COOCCETOBAHMIA.

O0pa3zer; THIIOBOT'O BapHuaHTa BOIIPOCOB ISl IPOBEIEHUS cOOece10BaHMs
«CripsimiieHE U TIPUBEACHUE TIPO(UIIS ITyTH»

1. Kakue anemeHTbl Npouiist MyTH HE COPSIMIISAIOT?
2. Yto Takoe npuBeaeHue npoduis mytu?
3. PacuetHblif nogbem?

OO6pa3zer THIIOBOTO BapuaHTa BOMPOCOB JIs MPOBEACHUS coOOeceI0BaHUS
«CHIIbl COMPOTUBJICHHUS IBIKEHUIO TIoe3/1a. OCHOBHOE COMPOTUBIICHHUE IBUKEHHIO Toe3a. [lnan u
MIPOIOIBHBIN MPOPUITH KEJIE3HOI0POKHOM JIMHUH. [|0OTIOTHUTEIHFHOE COMTPOTUBIICHHUE JIBHIKEHUIO
noeszaa»

1. Kakue cuibl Ha3bIBAIOT yIpaBisieMble?
2. Yrto BIHSET HA CUJIbI CONPOTUBIICHUS BO3IYILIHOM Cpenibl?
3. ConpoTHBIEHHE ABUKEHUIO OT BETpa?

OO6pazel THIIOBOTO BapHaHTa BOMPOCOB JIJIsl MPOBEACHUS COOECEIOBaHMS
«OCHOBHO€E ypaBHEHUE JBUKEHUS 110€3/1a. Y IPOLIEHHAs MaTeMaTHUYeCKasi MOJIEIb JBUKYILETOCs
noe3na. TeopeTnyeckas OCHOBA ypaBHEHUI JIBMKCHUS TI0€371a. AHAJIU3 YPaBHEHUS IBHXKCHHUS
rnoeszaa. MeToasl perieHns OCHOBHOTO YPaBHEHUS JBHKECHUS 110€3/1a»

1. Yro noka3siBaeT ypaBHEHUE JIBUKEHUS Toe3/1a7
2. Yto Takoe mpuBeeHHAsA Macca rmoesaa’?
3. AHanu3 ypaBHEHUS JBWKEHMS [10€3/1a B pexXUMe BbiOera?

OOpa3er; THIOBOTO BapuaHTa BOIPOCOB IS IPOBEICHHS COOECETOBAHMUS
«IIpoBepka Macchl cocTaBa

1. IlpensioxuTe MepONIpUSTHS JJIsl TPOBEICHUS TTOE3/1a 110 MYTH €CIIM HE MpOoluIa MPOBEPKA MACCHI
coCTaBa oe3ja Mo TPOraHuio ¢ MecTa?

2. U3 gero ckiagpIiBaeTcs UIMHA ntoe3aa’?

3. Kaxk ompenensarcs Fxcp?




O6pazel THIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOece0BaHUS
«TsroBbIit pacuer sl MOe3/1a € AAEKTPOBO30M MEPEMEHHOTO TOKA Ha 3aJaHHOM YYacTKe KeJIe3HOH
JIOPOTH € UCTOJIb30BaHUEM ITporpaMMHOro komiiekca KOPTOC»

1. Ot yero 3aBUCUT MaKCHUMaJIbHasl Macca 1Mmoe3ja Npu MpoBEACHUHU COCTaBa IO Y4acTKy C
sJokomotrBoM BJI-807?

2. Kak 3agaercs ypoBeHb HalpsYKEHUS! B KOHTAKTHOM CETH?

3. OCHOBHBIE [TIOKA3aTEJIM TSATOBOTO pacyeTa’?

O0pa3zer THIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEICHUS cOOECeTI0BaAHMS
«Tarossie apurarenu (T/1) mocrositHHOrO TOKa. OCHOBHBIE 371€MEHTHI KOHCTPYKIMH. [IpuHImnI
paboThI AJIEKTPOABUTATEIS TOCTOSIHHOTO TOKa. HarpeBanue TSAroBbIX ABUTATENICH»

1. Haznauenwus sikopst TIL?
2. IlpuHiun paGoThl AIEKTPOABUraTeNs TIOCTOSHHOIO TOKA?
3. Yrto noka3bIBaeT TEIIOBas IOCTOSIHHASL BpEMEHU?

OO6pa3zern TUIIOBOTO BapuaHTa BOMPOCOB JJIs MPOBEACHUs coOOeceTI0BaHUS
«XapaKTepUCTUKHU HJIEKTPOIOBIXKHOIO COCTaBa. DJIEKTPOMEXAHMUECKUE XapaKTePUCTHKHU Ha Baly
tsarosoro asurareis (TZ). DnexTpomexannueckue xapakrepuctuku T/I, oTHeceHHble K 0001aM
kousiec. TsaroBas xapakrepuctuka T/I. TsaroBas XxapakTepucTUKa 3JIEKTPONOABHKHOTO COCTaBa

. UTo moKa3bIBaET AJIEKTPOTATOBAS XapaKTEPUCTUKA JBUTATENS?
. [Ipunnunm o6pa3oBaHus CUIIBI TATH?
3. OnpenenuTtb pacyeTHYIO CUILY TATH IO TATOBOM XapaKTEPUCTUKE 3JIEKTPOBO3a?

N —

O6pa3eu THUIIOBOT'O BapHaHTa BOIIPOCOB JIA IIPOBCACHUA CO6€C€I[OB8.HI/I$I
«Pacuer u IMOCTPOCHUC AUarpamMm yIACJIbHBIX paBHOIlel\/JICTBYIOHII/IX CHII»

. Cunbl, JefCTBYIOLINE B PEXKUME TATH?
. Macurab npu nocTpoeHuM TuarpaMMsl yIeIbHbBIX PABHOAECHCTBYIOIINX CHUIT?
3. Kak HaxoquTcs ynenbHas TOpMO3Has cuia?

N —

OO6pa3zer; THIIOBOTO BapraHTa BOMPOCOB JJIs MPOBEACHUS coOeceT0BaHUS
«TAroBeIi pacueT JJIs TPY30BOT0 MOE3/1a C IIEKTPOBO30M IiepeMeHHoro Toka BJISOp ¢
UCIIOJIb30BaHNEM M 0€3 UCIOJIb30BAHUS PEKYIIEPATHBHOTO TOPMOKCHHSI HA 3a]JaHHOM y4acTKe
JKEJIe3HOU JOPOTH C UCIIONIb30BaHUEM MporpaMMHoro komruiekca KOPTOC»

1. Kak U3MEHSI0TCS OCHOBHBIE ITOKA3aTEIM TATOBOIO PacyeTa C yU€TOM PEKYIIEPATUBHOTO
TOPMOKEHHUSI?

2. Yo Takoe peKynepaTuBHOE TOPMOKEHUE?

3. IlpenmytiecTBa peKynepaTuBHOTO TOPMOKEHUs?

O0pa3ser THIIOBOTO BapuaHTa BOIIPOCOB IS IPOBEIEHUS cOOECeTI0BaHMS
«Crioco0b! peryIMpoBaHusi CKOPOCTH JIBUKEHUS dJIEKTPOIOABHKHOIO cocTaBa PerynupoBanue
CKOPOCTH JIBM>)KEHHSI NI3MEHEHHEM HANPsKEeHUs, noaseaeHHoro k T/1. Perynuposanue ckopoctu
JBUKEHUSI U3MEHEHHUEM COIIPOTUBIICHUS PE3UCTOPA, BKIIOUEHHOI'O ITOCJIEI0BaTENbHO B 1ensb T /1.
PerynnpoBanne cKOpoCTH IBH>KEHHUSI U3MEHEHHEM MarHUTHOro rnoroka T/1.»

1. PerynupoBaHue CKOPOCTH JABHKEHUS U3MEHEHUEM HamlpsKeHus, moaseaeHHoro k T/1?
2. PerynupoBaHue CKOPOCTH JIBUKEHUSI N3MEHEHUEM MarHuTHOro noroka TJ(?
3. CriocoObI perymupoBaHUs CKOPOCTH JBHKCHHSI SJICKTPOIIOIBIIKHOTO COCTaBa?



OO6pa3zer; THIOBOTO BapuaHTa BOTIPOCOB JJIs MPOBEACHUS coOOeceTI0BaHUS
«Perenre TOpMO3HOM 3a/1a4ny

1. Yro Takoe AeMCTBUTEIbHBIN TOPMO3HON ITyTH?
2. OT 4ero 3aBUCHUT MOATOTOBUTEIILHBIN TOPMO3HOUN MyTh?
3. IIpyHLIMII TOCTPOEHUS TOPMO3HOTO ITYTH?

OO0pa3er THIIOBOTO BapHaHTa BOIIPOCOB JIJISl IPOBEACHUS COOECeIOBAHHUS
«BnusHUE OCTAaHOBOK Ha OCHOBHBIE TTOKA3aTENId TATOBOTO pacueTa JJIs IM0e3/1a ¢ AJICKTPOBO30M
MEPEMEHHOTO TOKA Ha 33JJaHHOM y4YacCTKe JKEJIE3HON JOPOTH C UCIIOIh30BaHUEM ITPOTPAMMHOTO
koMmiekca KOPTOC»

1. Kak BiusieT Ha OCHOBHBIE [10KA3aTeH TSITOBOIO pacueTa OCTaHOBKU?

2. [Touemy pacxoj 3/3 moe3/ia yBeJIMYUBaeTCs, €cau OblLla MPOM3BeIeHa OCTAHOBKA Ha
IIPOMEXYTOUHOM cTaHIUU?

3. Kak npousBecTu octaHoBKY noe3aa B KOPTOC?

O0pa3zer THIIOBOT'O BapuaHTa BOIIPOCOB JUIsl IPOBEIEHUS cOOece10BaHMs
«TaroBslii pacueT JiIsl TPY30BbIX MTOE3/I0B C 3JIEKTPOBO3aMHU ITepeMEHHOro Toka Mapku 29C5K u
39C5K (EPMAK) ¢ yuyeToMm peKynepaTUBHOTO TOPMOKECHHS»

1. Kak BiMsieT Ha OCHOBHBIE IT0KA3aTENIU TSATOBOI'O pacueTa 3aMeHa 3JIeKTPOBO30B?

2. Kak u3MeHs10TCs OCHOBHBIE [10KA3aTEIH TSITOBOIO pacueTa ¢ y4eTOM peKylepaTuBHOIO
TOPMOXKEHUS?

3. BausiHue macchbl cocTaBa Ha KOJIMYECTBO PEKYNEPAaTUBHON S3HEprun?

OO6pa3zer; THIIOBOTO BapuaHTa BOMPOCOB JJIs MPOBEACHUS coOeceT0BaHUS
«QnekTpudeckoe 000pyA0BaHHUE HIEKTPOIOIBUKHOTO COCTaBA MOCTOSHHOTO U MIEPEMEHHOTO TOKa.
VYnpomenHast cunoBas cxema. OCHOBHBIE 3JIEMEHTBI CHIIOBOM TSIV

1. Haznauenue bbP?
2. lMpuntmn neiictBus TpancdopmaTtopa?
3. OCHOBHBIE JIEMEHTHI YIPOIICHHOW CHJIOBOM CXEMBI JJIEKTPOBO3a MEPEMEHHOT0 TOKa?

OO6pa3zer; THIIOBOTO BapraHTa BOMPOCOB JJIs MPOBEACHUS coOeceT0BaHUS
«[TocTpoeHue KprBOii BpEMEHH X0/1a TI0€3/1a)

1. Meroinka NocTpoeHus: KpUBOM TOKOMOTpeOIeHus ?
OOpa3zer] THIIOBOTO BapuaHTa BOIIPOCOB IS IPOBEAECHUS cOOEeCe10BaHU
«B3anMozelicTBrE CUCTEM AJIEKTPOCHAOKEHUS U 3JIEKTPOIIOIBHKHOTO cocTaBa. BiusHue
HaNpsDKEHUS Ha TOKOIIPUEMHUKE Ha yCIIOBMSI IBUKEHUS 10€3/1a. BinsiHue HanpspkeHns Ha

TOKOIPUEMHHUKE Ha pabOTy BCIIOMOTaTeIbHBIX MAIINH. B3anMHOE BIIMSHKE 3JIEKTPOBO30B)

1. BriusitHue HanpspDKEHHUS HAa TOKOTIPHEMHUKE Ha YCIIOBHS JBMKEHUS 1oe3/1a?
2. BnusiHue HampspKeHHs Ha TOKOIPUEMHUKE Ha paboTy BCIIOMOTaTeIbHBIX MallluH?

OO0pa3el THIOBOTO BapHaHTa BOIIPOCOB JIJISl MPOBEACHUS cOOeCeOBaHUS
«ITocTpoeHne KprUBOI TOKOMOTPEOICHUS TTOE3/1a»

1. Meronuka OCTPOCHUSI KPHBOW BPEMEHH XO0J1a rmoe31a?



O6pazel THIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOece0BaHUS
«Pacyer pacxo/a 371€eKTPOIHEPIUU Ha TATY TOe37a»
1. Bnusinue gaktuyeckoro HampspDKeHUs Ha TOKOMIPUEMHHKE Ha PacXo/l 3JIEKTPOIHEPTHH Ha TATY
noeszaa’?
2. Kak paccuuThIBaeTCs MOJHBIN pacXo] AJIEKTPOIHEPTUHU?
3. Y nenbHbIM pacxo/l 3JIEKTPOIHEPTUH HA ydacTKe?

3.2 TunoBbie KOHTPOJIbHbIE 32/IaHUA /IJIfAA PellIeHUs1 Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHMi)
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MH(OPMAaLMOHHO-
obpaszoBarensHoil cpene Upl YIIC, noctymHo# o0yyaroniemMycs 4epe3 ero JTUYHbII KaOUHET.
Huxe npuBeneH oOpasell THMOBBIX BapHAaHTOB 33JaHUN JJIS PEIICHUS Pa3HOYPOBHEBBIX
3azad.

OOpa3zern 3a1aHuii U1l PELICHUsT Pa3HOYPOBHEBBIX 3a/1a4
«CrpsimiieHue U puBeJeHUE MPOPUIIS TyTH)

Han npoduiib mytu
Ta6n1z1ua 1- HJ'II/IHLI 3JICMCHTOB HpO(l)I/IJ'IFI IIyTHU, KPYTHU3HA YKJIOHA, KPUBLIC
Howmep Jnuna Kpyruzna Kpussle (paguyc u | CtaHuus yJacTka
3JIeMEHTa JJIEMEHTA, M YKJIOHA JUINHA), M
1 1800 0,0 - Cr. A
2 1500 -3,0 -
3 6000 -7,0 R=1500; S« = 900
4 1250 -9,0 -
5 800 0,0 -
6 1200 +5,5 R=1000; S« = 500
7 600 +4,5 R=700; S«, = 400
8 400 0,0 -
9 800 -4,0 R=900; S, = 350
10 1000 +11,0 -
11 1800 +2,5 -
12 500 0,0 -
13 450 -2,0 R=1200; S, = 300
14 500 -4,0 R=1500; S« = 500
15 600 0,0 -
16 1750 0,0 -
17 6800 +9,0 -
18 1000 +3,0 R=1300; S, = 600
19 2500 0,0 -
20 1400 -2,0 - Cr.B

CrpsimiieHHe U puBeIeHUE PO MyTH

[TIpu cnpsmiieHur TPOQHIISs MYTH HECKOJBKO 3JIEMEHTOB, MMEIOIIUX pa3Hble YKIOHBI U
JUIMHBI, 3aMEHSAIOT OJHUM, UMEIOIIUM JUIMHY PABHYIO CYMME JUIMH OTJEIbHBIX 3JIEMEHTOB U YKJIOH
PaBHBII:



hoe
. Zi=1Silj

- n
i=1 Si

Tac n — KOJINMYECTBO 3JICMEHTOB, YUAaCTBYIOIUX B CITPAMIICHUU,

, %0

Si — JUIMHA 3JIEMEHTA, M;
[ ,— KPYTH3HA JJICMCHTA, %o0.

CprIMJ’IHTB pasp€macTCsa TOJIBKO PAAOM JICKAINNE 3JICMCEHTEBL HpO(bI/IJ'ISI IIyTH, HUMCIOIUE
OIWMHAKOBEBIC 3HAKHW YKJIOHA. :‘)J'ICMGHTI)I, Ha KOTOPBIX pacrojaratoTcda CTaHIHUH, U pacquHHﬁ
IoABEM C COCCIAHHNMH HE CIIPSAMIIAIOT.

[TpoBepky Ha BO3MOXKHOCTb CIPSIMJICHHS MPOBOIAT JUIsl Ka)KJI0TO 3JI€MEHTa MpoQuis myTH,
Y4YacCTBYIOUIETO B CHPSMIICHUU 110 (OpMyIIe:

S

rjae Si — JUIMHBI IPOBEPSEMOT0 JIEMEHTA, M;

2000
= - , M
Al

Ai — abcomoTHas pa3HOCTh (0e3 ydera 3HaKa) MEXIY YKIOHOM CIIPSIMIIEHHOTO 3JIEMEHTA i'C u
YKJIIOHOM TIPOBEPSIEMOT0 SJIEMEHTA ii
T
Ai = |ig — ij|, %o
[TpuBenenue npoduis myTu oOECleUynBaeT 3aMEHY COINPOTUBIIEHUS IABMXKEHMIO T0€3/1a OT
KPUBBIX, COITPOTHUBIIEHUEM (PUKTUBHOTO YKJIOHA:

1 _ 700 Qk Skpi o
IC - S_Zl=1 R:’ %)0
C 1

rac Si — JIMHA CHPAMIICHHOI'O 3JICMCHTA, B IIPCACTIaX KOTOPOI'o IPOBOIAT IIPUBCACHUC HpO(bI/IJ'IH

IyTH, M;
K — KOJIMYECTBO KPUBBIX B MPEJIENIaX PACCMATPUBAEMOIO CIPSIMIIEHHOTO 3JIEMEHTA;

S  — uMHA KPUBOW, M;
Kpi

Ri — paguyc KpUBOii, M.

DUKTUBHBIN YKJIOH BCErJa MOJIOKUTEIICH.
Bennuuny pe3ynbTUPYIONMIETO YKJIOHA ONPEACNSIIOT KaK CyMMY YKJIOHA CHPSMJICHHOTO

DJICMCHTA U (1)I/IKTI/IBHOFO ImoabemMa.
i =il 417, %o

Pe3ynbrathel pacueToB cBeieM B TaOIHUILy 2

Tabnuna 2- CopsimiieHue npopuiist myTu

No o1 Si, M ii, %0 Skp, M Rxkp, m i, %o i¢’, %o i, %00 Sc, m Ne s
1 1800 0,0 - - 0,0 - 0,0 1800 1
2 1500 -3,0 - - -3,0 - -3,0 1500 2
3 6000 -7,0 900 1500 -7,0 0,07 -6,9 6000 3
4 1250 -9,0 - - -9,0 - -9,0 1250 4
5 800 0,0 - - 0,0 - 0,0 800 5
6 1200 +5,5 500 1000
7 600 +4,5 - - 4,227 0,159 4.4 2200 6
8 400 0,0 - -

9 800 -4,0 350 900 -4,0 0,34 -3,7 800 7
10 1000 +11,0 - - 11,0 - 11,0 1000 8




11 1800 +2,5
1,975 0 2,0 2300 9
12 500 0,0
13 450 -2,0 300 1200
14 500 -4,0 500 1500
-0,879 0,075 -0,8 2150 10
15 600 0,0
16 1750 0,0
17 6800 +9,0 - - 9,0 - 9,0 6800 11
18 1000 +3,0 600 1300 3,0 0,323 3,3 1000 12
19 2500 0,0 - - 0,0 - 0,0 2500 13
20 1400 -2,0 - - 2,0 - 2,0 1400 14
OneMeHTsI 6, 7 1 8:
. 1200-5,5+600-4,5+400-O_42270/
e = 1200 + 600 + 400 - hesl e
6= —22° _ _ 157151200
|4,227-5,5]|
57 =220 __ 73335600
|4,227—4,5]|
s8 = —2290  _ 473118 >400
|4,227-0|
Y 700 Z 500 _ o y
' = 7200 + 600 + 400 Z.1000 77
i. = 4,227 + 0,159 = 4,386 %o
Dnementsl 11 u 12:
. 1800-25+500-0 957 %
= T1g800+500
s11 = —22%° _ _ 3680 >1800
[1,957—-2,5]|
12 = 2290 _ 1022 >500
|1,975-0|
i.=1,975+0 = 1,975 %o
Onements! 13, 14, 15 u 16:
 450-(=2)+500-(—4) +600-0+ 1750 0
il = — 0,879 %o
450 + 500 + 600 + 1750
§13 = —220 __ _ 1784 >450
|-0,879—(—2)|
s14 = —220 640,777 >500
|-0,879—(—4)|
515 = —229 _ _ 2276 >600
|-0,879-0|
s16 = —2229 _ _ 2276 >1750
[—0,879-0|
i1 = 700 L1500 _ 0,075 %o

450+500+600+1750 2000
ic =—0,879 + 0,075 = 0,804 %o

OO6pa3er 3a1aHnii sl peIIeHUs Pa3HOYPOBHEBBIX 3a]1a4
«PacueT Maccel cocTaBay




Jano:

Twum moxkomotura: 20C5K;

Hanpsixenue B kontaktHoi# cetn Uke: 21,5kB;
MakcumanbHas ckopocTh Vmax: 100xkm/4;

Tun KoJa0/10K: KOMIO3UIIMOHHBIE;

JnuHa npuemo-oTnpaBouHbIX myTed ctaniuu Loom: 1100m;
Hannsie o cocrase: 0=90%, p=5%, y=5%;

Topmo3Ho# myTh:850M;

Tum myTu: 6€CCTHIKOBOM;

Cpennsiss Macca BaroHOB: Mp4=84T, Mys=124T, mag=158T

Pacuer macchbl coctaBa

Macca cocrtaBa ompeneseTcss U3 YCJIOBHS JBM)KCHHUS IO€37[a M0 PacYeTHOMY MOJBEMY C
pacueTHO cKOpocThio. [IpH 3TOM cHiia TSATH AIEKTPOBO3a PaBHA CHUJIAM COMPOTUBIICHHUSI IBHIKEHUIO
mnoesja.

Fop = P(wh +ipg) + Q0§ +ipg),
Pacuernas dhopmyna numeer BUA:
0= Fip—P (00 +ipg)
(006’+ipg)

rae — Fy, pacueTnas cuna taru snekTpososa, kre; F, = 500200 H.

P — macca snektpoBo3a, T, P=192 T.

g=9,8 M/Cz;
ip— KpyTH3HA pacYe€THOrO NOxbEMA, %o; iy = 9 Yoo;
Wy — OCHOBHOE YJEIbHOE COMPOTUBIICHUE JBHXKEHHIO DJIEKTPOBO3a 10| TOKOM, H/T;
Wy — OCHOBHOE YJICIIbHOE COMPOTHBIIEHHE JBUKEHUIO BaroHoB, H/T
Harpyska Ha 0Cbh Ipy30BOI0 BaroHa Jyis i-ro KOJHYECTBA OCel ompeaessieTcs mo hopmyiie:

. qi
ol = —
q no'
rje (- Macca Barona OpyTro, T;
No-4MCIIO Oceli BaroHa.
Jnst 4-xX ocHOrO:
84
qo =—=21T.

4
st 6-T! ocHOTO:
124
q1 = e = 20,667 T.
st 8-u ocHOTO:
158
q; = T = 19,75 T.
OCHOBHOE yJIEITEHOE COTIPOTHBIICHUE JIBUKECHHUIO DJIEKTPOBO3 MOJT TOKOM
wy = 18,6 + 0,1V + 0,0029V?,
rae V - ckopocTh JJokoMoTHBa, V = 50 kM/4
wy = 18,6 + 0,1 - 44,8 + 0,0029 - 44,82 = 28,9 krc
PacueTrHast cuna TATH 37E€KTPOBO3a
OCHOBHOE yJIIIEHOE COTIPOTUBIICHUE IBUKECHHUIO 4-X OCHBIX BarOHOB

i} 29,4 + 0,98V + 0,025V?
(1)04 == 6,7 + )
do

IZie o - Harpy3ka Ha oCb 4-X OCHOI'O BaroHa

29,4+0,98-44,8+0,025-44,82
wg, = (67 + 2 ) =1258 Hix

OCHOBHOE yJIeTTbHOE CONMPOTUBIICHUE ABUKEHUIO 6-1 OCHBIX BarOHOB




78,5 + 0,98V + 0,024V?
(1)6,6 = 6,9 + )
di1

I7ie q; - Harpy3ka Ha ocb 6-M OCHOT'O BaroHa
78,5+0,98:44,8+0,024-44,82
woe = 6,9 + e = 15,154 H/t

OCHOBHOE yJIeTTbHOE CONPOTUBIICHUE ABUKEHUIO §8-1 OCHBIX BarOHOB

., 58,9 + 0,37V + 0,021V?
(1)08 = 6,8 + )
dz

rje q, - Harpy3ka Ha OCh 8-M OCHOTO BaroHa

y 58,9+0,37-44,8+0,021-44,82

Woe = 6,9

08 2t 19,75

OCHOBHOE yI€IBHOE COIPOTUBIICHUE JIBIKEHHIO BATOHOB
no__ 143 n 144
Wy = awgy + Pwge + YWog,
rae «, B,y — 10J1 BarOHOB B COCTaBe, 4-X ,6-M U 8-M OCHBIX COOTBETCTBEHHO
wy =09-12,58 +0,05-15,154 + 0,05+ 12,856 = 12,722 H/T

= 12,856 H/t

Macca cocTaBsa
_ 500200 — 192 - (28,438 +9-9,81)

= 4729 T,
(12,722 +9-9,81) '

[Tpumem Q = 4700 T.

OO0pazern 3a1aHul 715 pEeLICHUs] pa3HOYPOBHEBBIX 3a7a4
«[TpoBepka mMaccel cocTaBa

Hano:

Tun nokomotusa: 20C5K;

Hanpsoxenue B kontaktHoi cetu Uke: 21,5kB;
MakcumanbHas ckopocTh Vmax: 100xkm/4;

Turm KoJI0/10K: KOMIO3UIIMOHHBIE,

JlnnHa npueMo-oTipaBouyHbIX myTeil cranunu Liom: 1100Mm;
Hannsie o cocrase: 0=90%, p=5%, y=5%;

Topmo3HoM yTh:850M;

Tun myT: 0ecCTHIKOBOM;

Cpennsis Macca BaroHoB: Mps=84T, Mye=124T, ms=158T

HpOBepKa MacCChbl COCTaBa Ha BO3MOXHOCTb YCTAHOBKHU I10€31a HAa TPUEMO-OTIIPABOYHBIX ITYTAX
CTaHIINHU

Jnuna moezna 1, < 1.,
e 1., — moJie3nas yinHa MPUEMO-OTIPABOYHBIX IyTEeH CTAHIIUHU C YUETOM JIO-ITyCKa Ha YCTAaHOBKY
nokomotuBa 10 m.
JlnmHa moesia onpenensercs mno Gopmyiie:
1,=1,+1.+10, m
riae l,— uiHa 37IeKTpoBo3a, En =21 ™m;

|, — nmuHa cocTaBa, M.
JlnHa coctaBa, COCTOSIIETO U3 PA3HOTHITHBIX BArOHOB, OTNPEAeTseTcs Mo hopMyIie:
l.=Xn;]
TI€ Nj — KOJUYSCTBO OAHOTHITHBIX BarOHOB;
l;— nmMHa BaroHa JaHHOTO THIIA, [M].
KonudecTBO BaroHoB KaKJ10TO THTIA OMPEEISETCS U3 COOTHOIIEHUH:

ni = g * o,
q1
rjae gi- Macca Barosa i-ro TuIa, T,
Qi- ToJIst COCTaBa, MPUXOISIIASLCS Ha TAHHYIO TPYIITY OJHOTHITHBIX BATOHOB



_0,9-4700 0,05-4700

n, = 50,357 ng = ———— = 1,895;
_005:4700
M8 =158

[Ipumem n, = 51; ng = 2; ng = 2.
l.=51-154+2-17+4+2-20 =839 m.
1,=21+719+10=750 m.
839 M < 1100 M — mpoBepKy MPOILIO

HpOBepKa MacCChI COCTaBa Ha BO3SMOXHOCTb TpOIraHUA C MECTa

[IpoBepka paccumTaHHOM MacChl COCTaBa Ha TPOTaHUE C MECTa BBINOJHSIETCS COTJIACHO
ycnoBuio: Q£Q .y,
rae Qpp— MakCUMallbHas Macca COCTaBa, ¢ KOTOPOi MOe3/l MOKET TPOHYTLCS ¢ MECTa TIPH
MIPOBEPSIEMOM YKJIOHE, T.

Macca cocTaBa npy TPOTaHHH C MECTa OmpeelsieTcs mo Gopmye:

Q _ FKTp
P tipg
e Fyqp, — cuna Taru 51neKTpoBo3a pu Tporanuu ¢ Mecta, kre; F=727500 H.

g=9,8 M/Cz;
W1p — YAEIBHOE CONPOTUBJICHUE IBHKEHUIO COCTAaBA PU TPOraHUM C MECTa, KI'¢/T;
iyp — KPYTH3Ha yKIIOHA, Ha KOTOPOM OCYILECTBJIAETCS TPOraHUE C MECTa, Y%o;
P — macca 311eKTpoBO3a, T.
VY 1enbHOE COMPOTUBIICHNE IBMXKCHHUIO COCTABa IMPU TPOTAHUU C MECTA ONPENCISICTCS 110
dbopmyre:

n 12

IR . PN
pr =a U)Tp4 + B (*)Tp6 + Y prS'

L o275 _ 275
L A T A /.
L 275 25

Wre =017 20667 47 O FH/T
, 275 275

w!! = 10,28 H/T.

™8T g 4+7 19,75+ 7
wi, =0,9-9,821 4 0,05-9,94 + 0,05- 10,28 = 9,85 H/T.
_ 727500
Qup = 9,85+ 11-9,81
m. = 47001£Q,, = 4056 T — MPOBEPKY MPOLLIO

—192 =5986T

HpOBepKa MacCChI COCTaBa Ha MPEOAOJICHUU CKOPOCTHOT'O IOAbEMA

Haubonpimas nivHa nmoabeMa Ooblei KPYTU3HBI, YeM PAacueTHBINA, KOTOPYIO MOXKET MPEOI0NIETh
COCTaB JJaHHOW Macchl, ornpeaenseTcs no popMmyie:
S — 41(Vzlaq_V%0H)
Ificp=owep|
rae V,,q— CKOPOCTh B Havaje MpoBEpSIeMOro noabema, V,q = 70 km/4;
Vo — CKOPOCTB B KOHIIE TIPOBEPSIEMOTO oabemMa, Vo, = 44,8 km/4;

fcp — yA€nbHas cuna TATH, IEHCTBYIOIIAs HA MOE3]] B NPEIENax OT 110 , KI¢/T;

Wyecp — YICITBHOE COMPOTHBIICHUE IBUKCHHIO, JICWCTBYIONIEE HA MOE3][ B Ipefenax OT Vi, 10 Vigy,
KIC.



3HaueHus: U NPUHUMAIOT PaBHBIMU WX 3HAYEHUSIM TNPU CPEeIHEH CKOPOCTH paccMaTpuBaeMOro

UHTEpBaja CKOPOCTEH:
Vias = Viou 70 — 44,8

Vep = > > = 57,4 kM /4.
Y nenpHast cUiia TATH IPH CPEAHEH CKOPOCTH OIpeenseTcs mo Gpopmyie:
f _ Fch
K

" my+m
rae Fyp, — cuna taru a5ektpoBo3a npu cpeiHeit ckopoctu , F, = 483900 H. ;

p oo 483900 oogih
kP =792 14700 /.

OCHOBHOC YACIBHOC COIMMPOTHUBIICHUC ABUIKCHUIO 3JICKTPOBO3a 1104 TOKOM
Woep = 18,6 + 0,1V, + 0,0029V,,%,
Woep = 18,6 + 0,1+ 57,4 + 0,0029 - 57,4* = 33,895 H

OCHOBHOE yJIeTTbHOE CONPOTUBJICHUE ABUKEHUIO 4-X OCHBIX BarOHOB

29,4+0,98V,+0,025V 2
173 _ ) ’ cp ’ cp

29,4+0,98:57,4+0,02557,4%
e = (6,7 + ) = 14,701 Hir
21

OCHOBHOE yJIeTbHOE CONPOTUBIICHUE ABUKEHUIO 6-1 OCHBIX BarOHOB

78,5+0,98V,+0,024V
17} _ ) ) cp ) cp
Wheep = 6,9 + - ,

78,540,98:57,4+0,024-57,4%
w6'6 =69+ = 17,246 H/t
cp 20,667

OcHOBHOE YACIBbHOC COIIPOTHUBJICHUC NBUKCHUTO 8-1 OCHBIX BaroHOB

58,9+0,37V,+0,021V
Whgep = 6,9 + - =
08cp Q2

58,94+0,37-57,4+0,021-57,42
Wpam = 6,9 + = 14,461 H/t
08cp 19,75

OcHOBHOE YACIBHOC COITPOTUBIICHNUEC JBU)KCHUIO BArOHOB
wgcp = 0((1)6’4Cp + ng6cp + ngScp'
oo{,’cp =09-14,701 +0,05-17,246 + 0,05 - 14,461 = 14,816 H/T
Y aenbpHOE COMMPOTUBJICHUEC JIBUKCHHUIO ITOE3/1a ITPU cpeﬂHeﬁ CKOPOCTH ONpCACIACTCA 11O
bopmye:

3 (wgcp + iTp)mJ1 + (oo()’cp + iTp)mC

Wgep = m,; + m, '
_ (33895+11)-192 + (14816 +11) 4700 _
Wyep = 192 + 4700 - ' /T

41(70% — 44,8%)

~ 198,917 — 26,565
1000M £1639M — nnpoBepKy NpoOLLIO
VYcnosue BeimonHsAeTca. Macca moesia npuHsaTa BEPHO.

=1639 M

OO6pa3err 3a1anuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a1a4
«Pacyer u mocTpoeHue quarpamMmm yJeiabHbIX PaBHOACHCTBYIOIINX CUID)

PacdeTbl BBINOJTHSIOT NMPHU YCIOBUM JABMXKEHUS MO€3/1a MO0 MPSIMOMY TOPH30OHTAJIbHOMY Y4YacTKy
yTeM.

[Ipy STOM BO3MOXXHBI TpPU pEXKUMa BEIEHUS IOe3Ja: TAra, BbIOEr (XOJOCTOH XOJ),
TOPMO>KEHHE.

B pexume TiArMm paBHOACHCTBYIOWIAS CHJI, JEHCTBYIOIIMX HA IIOE3J, OIPEAEIAETCS
BBIPAKECHUEM:

F,=F,—W,H

y
rae Fy — cuna taru, kH;

W — CONMPOTUBJICHUC JIBUKCHUIO ITOC3/1a, kH.



ConpoTuBieHNE IBUKEHHIO TTO€3/1a CKJIAABIBAETCSA U3 OCHOBHOTO M JOMOJIHUTENBHOTO Wy !
W=W, +W,,,,H.
Ilpyaem W ;= 0, TaKk Kak NPUHATO IONYLICHHME, YTO IOE3J JBHXKETCA IO NPAMOMY
TOPU3OHTAILHOMY YYacTKY.
C y4eToM BbIlIE CKa3aHHOTO, PABHOJICHCTBYIOIIAS CHUJla OYJIEeT paBHa:
Fy = Fr — W, H.
OCHOBHOE COTIPOTHUBJICHHE JIBKEHUIO 1MOE3/1a CKJIAIBIBACTCS U3 COMPOTUBIICHUS JIBHKCHUIO
JIOKOMOTHBA U COCTaBa:
W, = Wy + W', H,
rae Wy - MOJHOEe OCHOBHOE CONPOTHBIICHHE JBMKCHHIO JIOKOMOTHBA TIPH JBHKEHHH IO TOKOM,
kH;
Wy’ - mosIHOE OCHOBHOE CONPOTHBIICHUE ABHKEHHIO cocTaBa, H.
Wy = Pwg ; W' = Quyg,
3Has 3HAUYEHHUE YCKOPSIOWIEH CHUJIbI B PEXHUME TITH, MOXHO OIPEICIUTh €€ YIEIbHOE

3HAYEHUE!
F Fr — W,
f, = fwy = —0— = H
y T K0T P T PHQ
Pacuersr g V=0.
Fr. = 675000 H.

OcHOBHOE yJIeTTbHOE CONPOTUBIICHUE ABUKEHHUIO FIEKTPOBO3a 101 TOKOM
oo() =186+01-0+ 0,0029 - 0% = 18,6 H/t
OCHOBHOE yJIeTTbHOE COMPOTUBJICHUE ABUKEHHUIO 4-X OCHBIX BarOHOB
29,44+0.98-:040,025-02
wg, = (67 + )=81H/
21
OCHOBHOE yJIeTTbHOE CONPOTUBIICHUE ABUKEHUIO 6-1 OCHBIX BarOHOB
78,5+0,98:04+0,024-02
= 10,7 H/T
20,667
OcHOBHOE yJIeJTbHOE COMPOTHBIICHUE IBMKEHHUIO 8-M OCHBIX BarOHOB
58,940,37:0+0,021-02
= 9,88 H/t
19,75
OcCHOBHOE yJIeTThbHOE CONPOTUBJICHUE IBUKEHUIO BarOHOB

w, =09-81 +0,05-10,7+0,05-9,88 =8,32H/T
ITomHOE OCHOBHOE COITPOTHUBIIEHHUE IBM>)KEHHIO JIOKOMOTHUBA IPU JBUYKEHUH 1O TOKOM:
Wy = 192-18,6 = 3571,2H
ITonmHOE OCHOBHOE COITPOTHUBIIEHUE IBMKEHUIO COCTABA!
Wy = 4700 -8,32 = 39099,44 H
OCHOBHOE CONPOTHUBIICHUE JBHKEHHUIO MOE€3/1a CKJIAIBIBACTCA U3 CONPOTUBIIECHUS JBUKEHHUIO

Woe = 6,9 +

(‘06’8 = 6,9 +

JIOKOMOTHBA U COCTaBa:
W, = 3571,2 + 39099,44 = 42670,64 H
PaBHOelicTBYIOIIAA cHiia:
F, = 675000 — 42670,64 = 632329,36 H
VYV ienpHOE 3HaYE€HHE YCKOPSIIOUIECH CHIIBI B PEKUME THATH:
632329,36

f, =
Y 7192 + 4700
OcTanbHbIE pacyYCThI CBCAEM B Ta6n1/1uy

= 129,26 H/T

Ta6J'II/II_Ia - Y ienbHbIC YCKOPAOMINUE CUJIBI B PCXKUME TATU



V Fk ®'0 WO0' | ®"08 | ©"06 | ®"04 "0 wo" WO Fy fy
KM/4 H H/r H H/r H/r H/r H/r H H H H/t
0 675000 18,60 | 3571,20 | 9,88 10,70 8,10 8,32 | 39099,44 | 42670,64 | 632329,36 | 129,26
10 580000 19,89 | 3818,88 | 10,18 | 11,29 8,69 8,89 | 41784,75 | 45603,63 | 53439637 | 109,24
20 555000 21,76 | 4177,92 | 10,68 | 12,11 9,51 9,70 | 45581,75 | 4975967 | 505240,33 | 103,28
30 531000 2421 | 464832 | 11,40 | 13,17 10,57 10,74 | 50490,46 | 55138,78 | 47586122 | 97,27
40 506000 27,24 | 5230,08 | 12,33 | 14,45 11,87 12,02 | 56510,86 | 61740,94 | 444259,06 | 90,81
44,8 500200 28,90 | 5548,88 | 12,86 | 15,15 12,58 12,72 | 5979552 | 65344,40 | 43485560 | 88,89
50 495000 30,85 | 592320 | 13,48 | 15,97 13,41 13,54 | 63642,95 | 69566,15 | 425433,85 | 86,97
60 304000 3504 | 6727,68 | 14,83 | 17,72 15,19 15,30 | 71886,75 | 78614,43 | 22538557 | 46,07
70 200200 39,81 | 764352 | 16,40 | 19,71 17,20 17,29 | 81242,24 | 8888576 | 11131424 | 22,75
80 157000 45,16 | 8670,72 | 18,19 | 21,92 19,45 19,51 | 91709,43 | 100380,15 | 56619,85 | 11,57
90 120000 51,09 | 9809,28 | 20,18 | 24,37 21,94 21,98 | 103288,31 | 113097,59 | 6902,41 1,41
100 99000 57,60 | 11059,20 | 22,39 | 27,05 24,67 24,68 | 115978,90 | 127038,10 | -28038,10 | -5,73

B PEIKUMC BbI6eI‘a Ha 110e€31 ﬂeﬁCTByeT TOJIBKO CHJIa COMPOTUBJICHUA ABUKCHUIO!
Fi = =Wy, H,
rae W,y — OCHOBHOE CONPOTHUBIICHUE ABUKEHUIO MO€3/1a B PeKUME BhIOera (X0JI0CTOro Xoa). 3HaK
«—» TOKa3bIBAET, YTO ITa CHJIA HAMpPABJIICHA MPOTHUB JIBHYKECHUS T0E3/1a.
BripazuMm conpoTHBIIEHHE IBMKEHUIO TI0€3/1a Yepe3 €ro COCTABIISIOIINE
Wy, = W), +W" H

ox’
rac \ ;)X_ OCHOBHOC COITPOTHUBJICHUC IBUXXCHHIO JIOKOMOTHBA B PCKUME BLI6€1"a, H 5
\W% :)'X— OCHOBHO€ COIIPOTHBIICHHE JIBUKEHUIO cocTaBa, H.

OCHOBHOE COIPOTHBIICHUE IBUJKEHUIO COCTABA:
W, = wem,,
OcHOBHOE yJENbHOE CONPOTUBJICHHE MABM)KCHHUIO JIOKOMOTHBA 0€3 TOKa Ompenensercs B
3aBUCUMOCTH OT THUIIA ITyTH:
wy = 23,5+ 0,09V + 0,0034V?,

B pexume TOpMOXEHMS YyZelbHAas PaBHOJACHCTBYIOWIAs CWJ, JCHCTBYIOIIMX HA IIOE3[,
OIPEEIACTCS:
a) MpHU SKCTPEHHOM TOPMOXKEHUHU:

fasxe = _(wOX + bT)’ H
TI€ Woy — YACIBHOE OCHOBHOE COIPOTUBJICHUE IBUKEHUIO B PEXKUME X.X;
b, — yZAesbHas TOpMO3Has CUJia IPU 3KCTPEHHOM TOPMOXKEHUU.
0) mpu cy>KeOHOM TOPMOKEHUU:
faen = —(wox + 0,5b,), H (38)
Wox = 2, (39)

b, = 1000 - @y, 9,
TJI€ @y, — PaCYETHBIN KO3QPUIMEHT TPEHHUs KOJIOAKH OT KOJIEC;

_ V+150
Prp = U203y 1150
0, — pacyeTHbIN TOPMO3HOU KO3PHUIIMEHT
9 = o XK
P me

r7ie 6 — J10JISI TOMO3HbIX OCEeH B COCTaBE, IPUMEM PABHOM ;
Kp - CYMMBI (&70) Ha)KaTI/Iﬁ BCEX TOpMOSHI)IX KOJIOOOK, BaroHOB U JIOKOMOTHBA

Z Kp = Kp4m4 + Kp6m6 + Kp8m8,
rac Kp4_, Kp6! Kp8 — PACUCTHBIC CUJIbI HAXKATHUA TOPMO3HBIX KOJIOJOK;

my, Mg, Mg, —4UCJIO OCEH.
Pacuers! qa V=0.



OCHOBHOE YAENbHOE COMNPOTHUBICHUE [BM)KCHUIO JIOKOMOTHBAa 0€3 TOKa ONpeaessiercs B
3aBUCHUMOCTHU OT TUIIA ITYTH:
wy =23,5+0,09-0+ 0,0034-0% = 23,5H/T
OCHOBHOE COIIPOTHBIIEHUE JBUKEHUIO COCTABA:
W;X = 23,5192 = 4512 H
ConpoTuBieHNe IBUKEHHIO T0€3/1a:
Wox = 4512 + 39099,44 = 43611,4 H
VY ieiapHOe OCHOBHOE COIIPOTHBIIEHUE IBUKEHUIO B PEXKUME X.X:
43611,4

w = —-—
%7192 + 4700
PacueTHbIN KO3QPUIMEHT TPEHHUS KOJOAKHU OT KOJlec

=891 H/T

0+ 150
o = 0505150~ °°
Pac4yeTHBI TOPpMO3HOM KO3PPUIUEHT:
7424
ﬁp = 0,98m = 1,548

YnesnbHasg TOpMO3Has CUJia IPU 3KCTPEHHOM TOPMOXKEHUH:

b, =1000-0,36- 1,548 = 557,27
VY nenbHas paBHOJAEHCTBYIOIAs CUII IIPH CITYKEOHOM TOPMOKEHUU:

foen = —(891+0,5-557,27) = —287,55 H
VY nenbHas paBHOAEHCTBYIOLIAS CUJI IPU SKCTPEHHOM TOPMOKEHHH:
fioe = —(8,91 + 564,48) = —566,19 H
OcranbpHble pacyeThl CBEIEM B TaOIHUILY

Tabmuna — Y nenpHble 3aMeISIOIINe CHIIB B PeXKUME BBIOETa M TOPMOKCHHH.

V WX WOx' WQ" WOx o0x OKp br facnm | f33kc
KM/4 Hit H H H H/t H/t H/t H/t
0 23,50 4512,00 39099,44 43611,44 8,91 0,36 557,27 | -287,55 | -566,19
10 24,74 4750,08 41784,75 46534,83 9,51 0,34 524,49 | -271,76 | -534,01
20 26,66 5118,72 45581,75 50700,47 10,36 0,32 498,61 | -259,67 | -508,98
30 29,26 5617,92 50490,46 56108,38 11,47 0,31 477,66 | -250,30 | -489,13
40 32,54 6247,68 56510,86 6275854 12,83 0,30 460,36 | -243,01 | -473,19
44,8 34,36 6596,34 59795,52 66391,86 13,57 0,29 453,08 | -240,11 | -466,65
50 36,50 7008,00 63642,95 70650,95 14,44 0,29 445,82 | -23735 | -460,26
60 41,14 7898,88 71886,75 79785,63 16,31 0,28 433,44 | -233,03 | -449,74
70 46,46 8920,32 81242,24 90162,56 18,43 0,27 422,76 | -229,81 | -441,19
80 52,46 10072,32 91709,43 101781,75 20,81 0,27 413,46 | -227,54 | -434,27
90 59,14 11354,88 103288,31 114643,19 23,43 0,26 405,29 | -226,08 | -428,72
100 66,50 12768,00 115978,90 128746,90 26,32 0,26 398,05 | -22534 | -424,37

Ilo gaHHBEIM Ta6J'II/II_I YACIBHBIX YCKOPAKOIUX W 3aMCIJIAIOIINUX CHUII CTPOAT AUarpaMMbl: f (V),
y

L1,



PucyHOK - Y aenbHbIe yCKOPSIIOIUE U 3aMEUISIONINE CUIIbI

OO6pasern 3a1aHuit 715 pelIeHUs] pa3HOYPOBHEBBIX 3a7a4
«Pemenne TOpMO3HOM 3a/1a4n»

PaccunThIBalOTCSI IOMYyCTUMBIE CKOPOCTH TOE37a IO CIyCKaM U3 YCJIOBUS HEOOXOAMMOCTH
OCTAaHOBKM Ha pAacCTOSHHM S; OT Havajga TopMoxkeHHs. OOecriedueHHe IMoe31a TOPMO3aMu
XapaKTEPU3yeTcsi TOPMO3HBIM  Kod(puuuentom J,. TlomHblid  TOPMO3HOH S; COCTOMT W3
MOJATOTOBUTEBHOTO Sy ¥ IEHCTBUTEIBHOTO Sy TyTEH.

BenruuHy NOAroTOBUTEILHOTO ITYTH ONPEICIISIEM 10 BBIPAKCHUIO

Verty
3,6

Sp =

rae V. — ckopocTh mmoe3zia B MOMEHT Havasia Topmoskenus, 100 km/4;
t,; — BpeMs OJITOTOBKH TOPMO30B K JICHCTBHIO, C.
Bpemst moAroToBKM TOPMO30B K ACHCTBUIO onpeensercs GopMynoi:

15i
ty =10 - ——=—;
10009,

r7ie | — BeMMYMHA YKJIOHA (TIpU CIyCKe 3HauU€HUE CO 3HAKOM MUHYC) B %o;

U, — pacyeTHBI TOPMO3HOW KOIYPUIMEHT TPEHUS KOJIOIAKK O OaHIaX, ONMPENETEHHBIH JUIs
ckopoctH V.

Topmo3Has 3a1a4a CTPOUTCS B ONPEICIICHHBIX MacIITadax:

1 xm/u =1 mm;

10 H/t=1 mm;

1 xm iyt = 120 mm.

PaccunThiBaeM BpeMsi MOJATOTOBKH TOPMO30B K JCHUCTBUIO M BEJIMYUHY MOJITOTOBUTEIBHOTO
MyTH:

tno =10 — 15-(-11,5)-9,81

=11,85¢c,
1000-0,27-3.37
15-(—11,5)-9,81
1000-0,09:3,37
011,85

Sl‘IO = 36 = 0 M,
1001568 _ 435909 .

Touku nepeceuenus 3aBucumocteir V(Sp) u V= (S,) maayT 3HauCHHS AOMYCTUMBIX CKOPOCTEH
JBUKEHUSI TI0O COOTBETCTBYIOIIEMY YKJIOHY. ECliu He mpeBbIIaTh 3TH TOMYCTUMbIE CKOPOCTH, TO TOE3]T
BCEI/1a OCTAHOBUTCSI.

Ha pucynke npuBeaeH rpaguik penieHus: TOpMO3HOU 3a1aui TpaguuecKiuM METOIOM.

tl‘[100 =10 -— = 15,68 C,

Sn100 =

’



Pucynok — Pemenue Topmo3Hoi 3agaun

3.3 TunoBble KOHTPOJILHBIE 3aJaHNUS [1JIsl HAMUCAHUSI KOHCIEKTA
KonTponpHble BapuaHThl 3aJaHWil  BBUIOKEHBI B  JJIEKTPOHHOW WH(POPMALMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoi oOyuaroniemycs 4yepe3 ero JTUYHbII KaOUHET.
Hwxe npuBenen oOpaser THIIOBBIX BApUAHTOB 3aJaHUM JIJIs1 HATUCAHUS KOHCIIEKTOB.

OO0paserr TeM KOHCTICKTOB
«Cuisbl, 1efcTByIOIIME Ha 11oe3. MexaHu3m oOpa3oBaHue cuibl TSAru. CHiibl CLETIIeHHs KoJleca ¢
penbecoM. Peanuzanus cuit cuerieHust. TopMo3HbIe CUibl. MexaHn4ecKoe TOPMOKEHHE.
DNEKTPUUECKOE TOPMOKEHHE: PEOCTATHOE, PEKYIIEPATUBHOE)

Ha nBwxymuiicst moesn NeHCTBYIOT CUIIbI, Pa3HOOOPA3HbIE MO BEIMYHMHE, HAIPABJICHUIO U
BpeMeHH JeicTBUsA. [l ymoOCTBa pacdyeToB BCE BHEIIHUE CHWIIBI, OKA3bIBAIOIIME BIUSHUE HA
IBUKEHHE Toe3/la, OOBENUHAIT B TpU Tpynnbl U obo3HauaroT: F — cuna Tsaru; W — cumbl
COIIPOTHBIICHUS JABMKCHUIO; B — TOPMO3HBIE CHIIBI.

B TaroBeIX pacuerax MONb3YyIOTCA JHOO MOJHBIM 3HAYEHHEM JITHX CHII, BBIPQXKEHHBIM B
Krc, 100 WX yIEIbHBIM 3HAYCHHEM, OTHECEHHBIM K enHuIe Macchl moesza (f, w, b).

Cuna mseu co3maeTcsl JIBUTATEeNleM JIOKOMOTHMBAa BO B3aHMOJICHCTBUM C pelbcaMH U
MPWIOKEHA K JBHXKYINIMM KojiecaM. Ee 3HadeHWe peryimpyercs B IIHPOKUX Ipeaesiax
MAaITMHICTOM, BEAYIIUM IOE3].




Puc. 1 Cxema o0pa3zoBaHusi CHJIbI TSTH

Bpamaromuii moment M npurarens (puc..l), cozmaer napy cui F u Fj, nelictByrommx Ha
IJIeY€e 2, PABHOM PaJNyCy Kojeca 0 KPYry KaTaHusl. DTU CUJIbI CTPEMATCS BpPAIlaTh KOJIECO BOKPYT
ero ocu. s monydeHMs] NOCTYHAaTEIbHOIO ABM)KEHMSI HY)KHA BHELIHSS CUJIA, IPUIIOKEHHAs K
JIBUKYIIUM KojecaMm. Takoil CHJION SBIISIeTCS TOPU3OHTANbHAs peakius peliibca F2, BbI3BaHHAS
neiicreuem  cuibl Fy Uucnenno  cuibl P2 u FyMexny coOoii  paBHbBI UM HalpaBlI€Hbl B
IIPOTUBOIOJIOKHBIE CTOPOHBI.

Takum o0OpazoMm, cuia peakuu penbca F2ypaBHOBecuna cuiry Fxu TemM  caMbiM
ocBoOomiIa cuity F A ocyuiecTBiieHUs MOCTYNATENIBHOTO JBUKEHUsS JIOKOMOTHBA. Ha mpaxTuke
CWJION TSArM JIOKOMOTMBA IPUHATO Ha3blBaTh TOPU3OHTAIBHYIO peakuuio F2, nmpunoxeHHyoo ot
pesibcoB K 0001y ABIKYIIMX KOJIEC M HANpPaBJICHHYIO B CTOPOHY JBIKeHUs. [lockoibKy 3Ta cuna
HaIpaBJieHa IO KacaTeJIbHOM K OKPYXHOCTH KOJeca, OHa MOJIy4Hsia Ha3BaHUE KacaTeIbHOM CHIIbI
TAry. J{7s JIOKOMOTHBA B LIEJIOM KacaTelbHas CHJIa TATM ONpPEAeAeTCs KaK CyMMa KacaTelbHbIX
CHJI, IPHJIO’KEHHBIX KO BCEM JBIDKYIIIUM KOJEecaM JIOKOMOTHBA, U 0003HavaeTcst F.

C yBennuyeHHMEM BpAILAIOIIETO MOMEHTa, NPWIOKEHHOIO K KoJjiecaM JIOKOMOTHUBA,
BO3pacTaeT M cuja TATH, OJAHAKO JMILIb J0 T€X IOp, [I0Ka OHA HE JOCTUTHET IPEAEIbHOW CHUJIbI
CLEIUIeHUs1 Kojiec ¢ penbcamu. [Ipu nanpHeleM yBeIMUYEHUH BPAILAKOIIEr0 MOMEHTA CLEIICHHUE
MEXJly KOJIeCaMU M pejbCaMH HapyllaeTcsi M KoJjieca HauumHaloT OykcoBaTh. Cuia cuenjeHus
3aBHUCUT OT Kod((HIMEeHTa CLEeIJIeHUs] j U CLEMHOM Macchl JIOKOMOTHBA P T.e. OT MAaccChl,
IPUXOJAIIEHCS Ha JIBWXKYILIUE KojecHble mapbl. HauOosblnas cuia TATM JOKOMOTHBA, KOTOpas
MOJKET OBITh peaqn30BaHa M0 YCIOBUSAM CUEIUICHUS KOJIEC C PeNIbCaMU, COCTABIISET

Fk < 1000 < ou KoadpduuueHT cueruieHus: 3aBUCUT OT MHOTHX (PaKTOPOB, M3 KOTOPBIX
Haubosee CYIIECTBEHHBIMU SIBISIOTCA TUN M KOHCTPYKIUS JIOKOMOTHBA, CKOPOCTH ABUKCHHUS,
COCTOSIHUE IOBEPXHOCTEN KOJIEC U PEIbCOB, METeopojoruueckue yciaosus. [lpumenenue mecka
MO3BOJIIET CYIIECTBEHHO YBENUYHUTHh KOI(PQPHUIIMEHT CLEIMJICHHS, @ COOTBETCTBEHHO U CUJIy TATH
JokoMoTuBa. PacderHeie 3HaueHuss koddduumenta cuemneHus ycraHaBnuBatorcs [ITP B
3aBUCUMOCTH OT THUIIAa JOKOMOTHUBA U CKOPOCTH JABUKECHUS.

Tporanue ¢ mMecta M pasroH noe3ja /A0 33aJaHHOM CKOPOCTH MAIIMHUCT OCYILECTBIISET,
UCTOJB3Ysl TATOBBIM PEXHUM pabOTHl JIOKOMOTHBA. Jl[MHAMMKa JBMD)KEHUS I0€37a MO NEeperoHy, B
OCHOBHOM, OIpeeNsieTcss IJIaHOM M NpopuiIeM MyTH, T.e. JEHCTBUEM HEYNPaBISEMBIX CHJI
OCHOBHOTO M JIOTIOJIHUTEIbHBIX CONPOTUBICHUN JBUXKEHUIO. B cioyyasx HeoOXoauMocTu
OCTaHOBKH I10€3]1a Ha MeperoHe BHE rpaduKa JABMKEHUS WU NOJJAepKaHUsI JOIYCTUMON CKOPOCTH
JBIKEHHMSI Ha CIIyCKaX MAIIMHUCT JOJDKEH HMETh B CBOEM PAaCHOPSIKEHUH HCKYCCTBEHHO
CO3/1aBaeMbl€ CHUJIbI, HAIIPABJIEHHBIE TPOTUB JBUKECHHUSL.

HckycCTBEHHO CO3/1aBaeMble TOPMO3HBIMU CpPEACTBAMM M YIPABISEMblE MAaIIMHHUCTOM
CHWJIBI, HaIlpaBJIEHHbIE B CTOPOHY, IPOTHUBOMOJIOXKHYIO ABMKEHUIO 110€3/]a, HA3bIBAIOT TOPMO3HBIMU
CUJIAMH, a PEXXHUM BEJIEHUS 110€31a TOPMO3HBIM.

[Ipy TOpMO3HOM peKMMEe KHUHETHYeCKas SHEprusi ABMXKYIIETocs Moe3da 3a KOPOTKOE
BpeMs Ipeodpa3yercss B pabOTy TOPMO3HBIX CPeICTB. MOITHOCTh TOPMO3HBIX CPEICTB B OTIMUYHE
OT KacaTelbHOW MOILIHOCTHU (CHUJIBI TSTH) JIOKOMOTHUBOB, pEeaIN3yeMOl MpU B3aMOJAEUCTBUU KOJIEC
C penbcaMM, TEOPETUUECKH HE OTPaHUYEHA T10 BETUYHHE.

B o6miem citygae MOIIHOCTE (3HEPTHsi) TOPMO3HBIX CPEJCTB JOJDKHA OBITh HE MEHEE WU
paBHa HEPTUHU JBUXKYIIETOCS M0E3/1a.

Jl711 OCTaHOBKHM 10€371a, 000PYA0BAHHOTO TOPMO3HBIMU CPEJCTBAMH M JIBUTAIOLIETOCS T10
VKJIOHY KPYTHU3HOU 1 = const ¢ pazHocThio BeicoT AH =HH-HKk co ckopocThio V, Ha orpaHiueHHOM
10 BeTMYMHE TOPMO3HOM IyTH ST JOKHO OBITH BBIIOJIHEHO YCIOBHE

(B ep+ Wy op) Sp= My (VA2 +gAH), )
rne Brep — cpennsis Topmo3Has cuia B auanaszoHe ckopocteit V-0; Wt ¢p — cpennee
o011Iee CONpoTHBIICHHE JIBIKEHUIO B TMarna3oHe ckopocteid F-0; St — TopMo3HOi myTh.
W3 pasenctBa (4.1) ciemyer: miast TOro, 4ytoObl OOECNEUUTh MHHHUMAIBHYIO JJIUHY
topmo3Horo mytd ST, a 3To Bcerja HEOOXOJMMO B 3KCTPEHHBIX CIIydasiX OCTAHOBKH I10€37a,
BEJIMYMHA TOPMO3HOM CWibl BT cp 1nomkHa OBITh MaKCHMalbHO BO3MOXKHOW. YUMTBIBAs, YTO

kuHeTndeckass Mn V2/2 u mortennumansHass MgAH sHeprum ABWXKYIIErocs Ioe3/a SBISIOTCS



BEJIMYMHAMHU, UMEIOUIMMH OTPaHUYCHHS 0 YCIOBHUSAM SKCITyaTallud U OE€30MaCHOCTH JIBHXKEHUS,
TOpMO3Hasi cuia BT cp, co3maBaemas TOpPMO3HBIMH CPEJICTBAMH IMOE€3/1a OJDKHA 3HAYUTENHHO (B
HECKOJIbKO pa3) MpeBBIIIaTh CHIY TATM JOKOMOTHBA. TeM caMbIM oOecreunBaeTcs OCTaHOBKA
noe3a Jr0oro Beca B peenax GUKCUPOBAHHOTO TOPMO3HOTO MYTH.

Xapakrtep usmMeHeHus 3aBucumoctu Bt =f( V) u BenumunHa TOpMO3HOH cuiibl BT B IepByto
oudepeib 3aBUCAT OT MPUMEHAEMON Ha MOJABUKHOM COCTABE CUCTEMbI TOPMOKEHUSI.

Knaccudukanusa cucrtem topmoxenus. Ha moaBmwxHoM coctaBe Poccuiickux Kelle3HbIX
JOPOr B pa3HOW CTENCHM TMPUMEHSIOT TPH OCHOBHBIC CHCTEMbI TOpPMOXKEHHUS (puc. 2):
MEXaHUYECKHUE, TEKTPUUECKUE U THIPOJUHAMHYECKHUE.

Cneremel
TOPMOKEHHA
1
—
| Mexaungeckne | | Tuaponmnammueckwe | [ Dnexrpuueckue |
IMueemarn- Topmossete NEKTPOIHHA-
yecKHE MHYECKHE
Kon - Ha saxpenuix
ONecHO- vl:-).ne]crpomlea Cwapo. PeocTaTHuE pe
KOJIOHOMHEIE MATHYECKHE PEBEpCHBHAIE TOKaxX
| nepeaain |
lBa pat auuueI- THapas- | Pekynepa- | MaruuTHO-
| IRYecKHe THBHEIE ' JILCOBEIE
I JnckoBeie I.....l Pyusnic h | KomGiths- |
I BAHHEIC |
|

Puc. 2. Knaccuduxkarus cucteM TOPMOKEHHUS MOJIBUKHOTO COCTaBa

B MexaHuueckux cHCTeMax TOPMOXEHMsS TOPMO3Has CWJIa CO3Jaercsd 3a CYer
MEXaHUYECKOTO (PUKIMOHHOTO TpeHus. KuHeTnueckass sHEprusi JBHKYIIETOCS MOe3la B TaKUX
CUCTEMax IIpeoOpa3yeTcsi B MEXaHHUYECKyl0 paOOTy CuJ TpeHus, KOTOpas pacxoJyercs Ha
UCTUpPaHUE U HarPeBaHHUE TPYIIUXCS MIPU TOPMOXKEHUU TOBEPXHOCTEH.

B cBoI0 ouepenp IMEKTPHUUECKUE CUCTEMBI TOPMOXKEHHS TOPA3IEIAIOTCS (CM. pHcC. 2) Ha
AIIEKTPOIUHAMUYECKUE U FJICKTPOMArHUTHBIE PEIbCOBBIE.

B snexTpoamHamMuueckux cuUcTEMax TOPMO3HAas cuHjla CO3/1aeTcsi 3a CyYeT CBOICTBa
00paTUMOCTH TATOBBIX AnekTpoaBurarenei (TI/]) mocTOSTHHOrO TOKa TOKOMOTHBOB B T€HEPATOPHI.
Kunerndeckass sHeprusi moe3a B OJTHX CHCTEMax TMpeodpasyercs B OJICKTPUUYECKUN TOK,
BbIpabaTbiBaeMblii  TOJl, KOTOpBI MOTNOMIAETCSI B TOPMO3HBIX pe3UCTOpax (peocraTax)
JIOKOMOTHBOB W pAacceMBAaeTCsl B BHUJE TEIUIa B OKPYKAIOLIYI0 Cpely WU peKylnepupyercs
(Bo3BpalaeTcsi) B KOHTAaKTHYIO CeTh MpH dNeKTpuueckod Tsare. CodeTaHue peKymnepaTUBHOTO U
pEOCTaTHOTO TOPMOXKEHHUS 3.I.C. MOYKHO OTHECTM K KOMOMHHUPOBAaHHBIM (peKylepaTUBHO-
pPEOCTaTHBIM) CHCTEMaM AJIEKTPOAMHAMUYECKOTO TOPMOKEHHSI 3.11.C.

[Ipu >1eKTpOMarHUTHOM PEIBLCOBOM TOPMOYKEHUU TOPMO3HBIE OalllMaku, UMesi 0OMOTKY
BO30YKICHHsI, padOTaIOT KaK JIBYXIIOJIOCHAs] CUCTEMA, T.€. IPUTATUBAIOTCS K PENbCy MPU MUTAHUU
00MOTKM BO30YXneHus. TopMo3Has cuia TpPU PETbCOBOM TOPMOXKEHHUM CO3/aicsl 3a cuer
(bPUKITIOHHOTO MEXaHUYECKOTO TpeHus TOPMO3HBIX OarMakoB u PENBCOB.
B ruapoarHaMuYecKux cucTeMax TOPMO3HAsl CUJIa CO3/IaeTCs 33 CUET B3aUMOJICHCTBUS JIOMTACTHBIX
KoJIeC THAPOTPaHCHOPMATOPOB OOPATHOTO XOJ1 @ M TOPMO3HBIX THAPOMY(T C pabodeid KUAKOCTHIO.

O6pa3zerr TeM KOHCIIEKTOB
«CHIIbI COMPOTUBIICHHUS IBIKEHUIO TI0e3/1a. OCHOBHOE COMPOTUBIICHHE IBUKEHHIO Toe3a. [lnan u
MIPOIOTBHBIA MPOPHUITH KEITIE3HOIOPOKHOM JIMHUH. [|OTIOTHUTETHFHOE COMTPOTUBIICHUE JIBUKCHUTO
mnoes3aa»

Ha pBwkymuiics moe3n naeHCTByeT MHOrooOpasue CHJl, KOTOpbIE MpPENATCTBYIOT €ro
JBWKECHHIO. Bce 3TH CHIIBI MMEIOT pa3IMuHy NPUPOIY BO3HMKHOBEHHUS M XapakTep JIEHCTBHSL.
OnHU cuibl HEM3MEHHBI BO BPEMEHHM, JIPYTHe W3MEHSIOTCS (MEUIEHHO WU ObIcTpo). MHOrue u3
CUJI B3aUMOCBS3aHbl, JApyrue ciydailHel. B Teopum s1eKTpudeckoil TATHM NPUHATO OLCHUBATH
CyMMapHblii 3¢ (GeKT OT CHJI, NMPOTUBOAEHCTBYIOIIMX JBHXEHHUIO I0€3/1a KaK CONPOTUBIICHUE



JBIDKCHHMIO TOoe37a. B COOTBETCTBUM C 3THM, CONPOTHBICHHEM JBHMKEHHUIO I10€3[1a Ha3bIBAIOT
SKBUBAJICHTHYIO CHIIy, NPUJIOKEHHYIO K 0007y KoJieca, Ha MPEOJOJCHUE ACHCTBHS KOTOPOU
3aTpayMBaeTcsi Takas »Ke paboTa, Kak W Ha NPEOJOJIeHHME BCeX JACHCTBUTEIbHBIX CHII,
IIPOTUBOACHCTBYIOIIMNX ABMXKEHHUIO MTOE3/1a.

ConpoTuBicHNE IBUKEHUIO MOE3a IPUHATO PA3AEIATh HA OCHOBHOE M JIOIOJHUTEIIBHOE,
XOTsl cJeI0Bajio Obl BBIIEIUTH €lle J00aBOYHOE COMPOTHBIICHUE ABIKEHHIO KaK Pa3HOBUIAHOCTD
JIOTIOJTHUTEIIBHOTO.

3.1. OcHOBHOE CONIPOTHUBJICHUE JABUKCHUIO.

OCHOBHOE COINPOTHBIICHUE JBM)KCHUIO IPEACTABISACT COOOW CONMPOTHBIICHUE IBMXKCHHUIO
MOJIBI>KHOTO COCTaBa JIAHHOTO THIIA HA MPSIMOJMHEHHOM rOPU30HTAIBHOM OTKPBITOM yYacTKe MyTH
pH Jir000i ckopoctd. OHO 00YCIIOBIIEHO TPEHUEM B y3J1aX MOJBHKHOI'O COCTaBa, CONMMPOTHUBICHUEM
P B3aUMOJCHCTBUH MOJABUKHOTO COCTaBa U IyTH, a TaK K€ COMPOTUBICHUEM BO3IYIIHON CPEIbI
IIPH OTCYTCTBUH BETpA.

OCHOBHOE Y/ICNIbHOE COMPOTHBIICHUE JIBUKCHHIO, KaK, BIIPOYEM U IOJTHOE PACCUUTHIBAIOT
OTJICJIBHO JIS SJICKTPOBO3a M COCTABA:

Wo =W'+ W".

JUIs TMpaKTHYECKUX pAcCUYeTOB HCIOJB3YIOT VYAEIbHOE 3HAYCHHWE OCHOBHOTO COMPOTHUBIICHHUS
JIBUKCHUIO TT0€3a:

n
U Ul
o'm, + Y 0", -m;
i=1

n
m, + Zmi
i=1

e M, ¥ Mj — COOTBETCTBEHHO BEC DJICKTPOBO3a U BaroHa I-ro Tuma.

B oOmeM Buae BBIpaKEHHE [UIS OCHOBHOTO YEIBHOTO CONPOTHBICHHS JIBUXCHUIO
BBITJISAJIAT CJIEAYIOIIUM 00pa3oMm:

2
b+c-V+d-V
+ .
Koaddumuentsr a, b, ¢, d 3aBucAT 0T THIA TOABHKHOTO COCTABA U ONPEICISIOTCS OMBITHBIM ITyTEM
Ha OCHOBaHHMM CTATUCTHYECKON 0O0paOOTKM KpHUBBIX BblOera. M3 dopmynsl cienyer, 4To KpuBas

o = f(V) He MPOXOAMUT Yepe3 HOJMb U MMEET KBAJPATHUECKYIO COCTABIISIONIYIO 3aBUCHMOCTH OT
CKOPOCTH (BIIMSIHHE a3POIMHAMHYECKOTO COMPOTHBIICHHUS).

0, =a

OCHOBHOE COTIPOTUBJICHHE ABIKEHHUIO TI0€3]1a MOXKHO MPEJCTAaBUTh KaK CyMMY HECKOJIBKUX
KOMITOHEHT:

- CONPOTHUBJICHUE OT TpeHus B mommunHukax (Wry);

- CONPOTHUBJICHUE OT TPEHHUS KaueHus koJjec mo penbeam (W);

- COIIPOTHBIICHUE OT MPOCKAIB3BIBAHMS KOJEC BCIEACTBHE PA3HOCTH JTHAMETPOB
MIOBEPXHOCTEH KaTaHUsl, HAXOIAIIMXCS B TAaHHBIH MOMEHT B "pabote" (koHycHOCTDh Kouec) (Wek);

- COIIPOTHUBIIEHUE OT JleopMaluy MyTH M yJapOB KOJIEC Ha CThIKAX U HEPOBHOCTSX
nyTH (Hanmpumep, Mpu MPOX0XKICHUU CTPEIOUHBIX IepeBoaoB) (W y);

- COIPOTHUBIIEHUE OT BO3AYIIHOMN cpenibl (Woy);

- CONPOTHUBIIEHUE OT KoJeOaHni moaBMKHOTO cocTaBa (Wym).

Wo:WH+WK+WCK+WL[+WB+WHI/IH-

3.2. JIomOTHUTETLHOE COTIPOTHRIICHNE JIBH)KCHUIO.
3.2.1. ConpoTuBIEHHE ABHKEHHUIO OT YKIOHOB.



[Ipeamnonoxum, 4TO SKUMAXK IBHKETCS BBEPX IO MOIBEMY C MOCTOSIHHOW ckopocThio V. B
V C 3TOM cJlydae Ha HEro JACHCTBYeT cuia

_— TSOKECTH, HAaINpaBJi€HHAs BEPTUKAJIbHO

BHM3. BriOepem cucreMy KOOpJuHAT,
OollHAa W3 OCEH KOTOpOW HaIpaBiieHA

Ah TapalIensHO IUIOCKOCTH, B KOTOPOH

MPOUCXOAUT MOCTYIIAaTEIbHOE

B | NBIDKEHUE SKHITAXKA. CrenaeM
MPOCKIIMA CHJIbI TSHKECTH Ha OCH

A koopauHat. OnpHa W3 NPOEKUUH

MPEICTABISAET COOOW PEAKLHUIO0 OIOPHI
Ha JICHCTBUE CUJIBI TSDKECTH M JUIS HAC MHTEpeca He MPEICTaBIsieT. Bropas mpoekius — 3To cuia,
HarpaBJICHHAs HABCTPEUY JBMIKCHHIO, U SABJISICTCS MCKOMOM CHIION COMPOTHUBIICHHS JIBH)KCHHUIO OT
YKJIOHA.

Wi=mg - oi=mg - sina.

Taxkum 06pa3oM, HOPOKIAEHUEM CUIIbI CONPOTUBIICHUS JBH)KEHUIO OT YKJIOHA SIBJISIETCS CHJIa
TskecTH. [lpyu NBU)KEHUM O MOIBEMY 3Ta CHUJIa MPEMSTCTBYET IBHUKEHUIO; NPU JBUKEHUH IO
CILyCKY — CIIOCOOCTBYET eMy.

I[pu paccmoTpeHnn NOAOOHBIX TpeyronbHUKOB abc 1 ABC MOKHO 3amucath:

X ac AC Ah .
sinob=-—=-——=——=1
ab AB S
H
PaSMepHOCTB y,[[eJ'ILHOFO COHpOTI/IBJ'IeHI/ISI JABUKCHUIO 7H . 9Ty paSMepHOCTb MOKXHO
K
1H 1
I/IHTpOHpCTI/IpOBaTL KakK = — TO €CTh BCIIMYHHA YZ[GJ'II)HOFO COHpOTI/IBHCHI/Iﬂ
1000 H 1000

JBUKEHHUIO OT YKJIOHA YMCIIEHHO paBHA CUHYCY YIJla, XapaKTEPU3YIOIIEro KPyTU3HY YKIOHA B TOM
clly4yae, €Clii BeJIM4MHa Bo3BbIeHus mytd Ah [M] paccmatpuBaercs Ha 1 kM nytu (S). To ectsb
yKIJIOH B 1 %o 03HavaeT Bo3BbilIeHue yTd B 1 M Ha 1000 M mpoiiIeHHOTO MyTH.

Wi=mg - i;
i = 1.
To ectb YACIABbHOC COIMPOTUBJIICHUE OT YKJIOHA YUCJIICHHO PaBHO BCIMYMHE YKIJIOHA, BBIPAXKCHHOI'O B

TBICAYHBIX. HpI/I 9TOM OHO HE€ 3aBUCUT HHU OT CKOPOCTHU ABUKCHUS, HU OT TUIIA HOJABUKHOI'O
cocCTana.

ConpoTuBieHne JBUKEHUIO OT KPUBBIX.

IIpy pOXO0KIEHUH KPUBBIX YYACTKOB ITyTH BO3HHUKAET AOIOIHUTEIBHOE COIPOTUBIICHHUE
JBHKEHHUIO. MOYKHO BBIIETTUTH JBE OCHOBHBIE IPUYMHBI BOSHUKHOBEHHS 3TOI0 CONPOTHUBIICHHUS:

— IPOCKaJIb3bIBAHUE KOJIEC M3-3a PA3HULBI IIyTH, IIPOXOAUMOrO KOJIECOM, IBHKYILHMMCS
10 BHEIIHEN U BHYTPEHHEN HUTKaM KPUBOMU;

— TIOBBIIIEHHOE TpeHue TrpeOHs OaHaaka KoJjieca, JBMIKYIIErocs MO BHEIIHEH HHUTKE
KpUBOI1 BCIIEJCTBUE IEHCTBUS LIEHTPOOEKHON CUITBI.

N3-3a cIOXKHOCTH yuyeTa (PaKTOpPOB, BIMSAIONIMX HA ATOT BUJ CONPOTUBICHUS JBUKEHHUIO,
JUISL €70 ydeTa 0ObIYHO MOJIb3YIOTCS SMIUPUYECKON (HOPMYIIOH, KOTOPAasi YYUTHIBAET TOIBKO paglyc
KpUBOM:

K
8) O = _XP
Kp R !
A P

a)




rae Kip — koadduimeHT, 3aBUCsIKN OT TUIIA MTOABMKHOIO COCTaBa U pajyca KpUBO.
B ciyuae npencrasineHus 1oeszia He MaTepUabHOM TOYKOH, a paclpeesICeHHON MAacCcou IIpU
BXOJI€ U BBIXOJI€ U3 KPUBOH CJIEAYET YUYUTHIBATh, YTO B KPUBOM HAXOJUTCS TOJIBKO YacTh MOE3/1A:
_ Ky SKp
P R.L,

Kp I

(Q)

rae Sgp — JJIUHA KPUBOW;
L, — mmHa noesa.

OO6pa3serr TeM KOHCIIEKTOB
«PacyeT Macchl cocTaBa

Maccy cocTtaBa ONnpeaensitoT, UCXOs U3 YCIOBUN MOJTHOTO HCIOJIb30BAHUS MOIIHOCTH U
TATOBBIX Ka4€CTB JJOKOMOTHBOB, a TAK)Xe KUHETUYECKOM SHEPruu moe3a.

B 3aBucumoctu oT XapakTtepa npoduiis MyTH 3aJaHHOTO y4acTKa pacueT MacChl COCTaBa
TPY30BOr0 MOE€3/1a BBIMOJIHAIOT, UCXO/I U3 YCIOBHM 6€30CTaHOBOYHOTO JBMKEHUS: TIO PACYETHOMY
MOIbEMY C PABHOMEPHOU CKOPOCTbHIO; 110 TPYAHEHIINM MOJbEMAaM C HEPABHOMEPHON CKOPOCTHIO €
Y4€TOM HCII0JIb30BaHMsI KHHETUYECKOM HEPTrUuu 1oe3/a.

Ecnu nnuna TpynHeiniero Ha JaHHOM Y4acTKe MOJIbeMa, XapakTep MPUJIETAIoUX K HEMY
DIIEMEHTOB TPO(HIS TIyTH, HOIMYCKaeMbleé CKOPOCTH [BW)KCHUS TI0 COCTOSHHUIO TIIYyTH U
pacroIoKeHNe OCTAHOBOYHBIX MYHKTOB MO3BOJISIOT YCTAHOBUTD, YTO 3TOT MOJHEM HE MOXKET OBITh
MPEOOJICH C UCTIOIb30BaHMEM KMHETHYECKON SHEPTUH M0€3/1a, TO TAKOU MOABEM CIEIyeT MPUHATh
pacueTHbIM. Maccy cocTaBa B 3TOM Cily4ae OMpelessitoT mo hopmylie

0= Fep—(wo+ipg)P )
W +ip0)
rae F,— pacueTHas cuiia TAr JIOKOMOTHBA, H;
P — pacuerHas Macca JOKOMOTHUBA, T;
i, — BBIOPAHHBIA PACUETHBIN MOABEM, Yo,
W) — OCHOBHOE YJIEIbHOE COMPOTURIICHHE BIKEHHIO JIOKOMOTHBA, H/T;
Wy — OCHOBHOE yIeJbHOE COMPOTHBIICHNE ABMKCHHUIO TPY30BbIX BAaroHOB, H/T.

IIpu pacdere Macchbl cocTaBa OCHOBHOE YAEIBHOE CONPOTUBIIEHUE IBUKEHUIO JOKOMOTHBA

ompezensercs no Gopmyie
wp = 18,6 + 0,1V + 0,0029V 2,
rae V, — pacueTHas CKOpOCTh JIOKOMOTUBA, BHIOUPAETCS MO Ta0JI. 2 MCXOJHBIX JTAHHBIX, KM/4.
OCHOBHOE yJIeNIbHOE COIPOTHBIIEHUE IBUKEHUIO COCTaBa OIpeieNsieTcs Mo popmyiie
wo = awpy + Bwos + YW,

rze o, B, Y — cooTBeTCTBEHHO A0iaU (He %!) ueTblpex-, MIeCTU- U BOCBMHOCHBIX BarOHOB B COCTaBe
110 Macce;

W(y, Wi, Wog — COOTBETCTBEHHO OCHOBHOE YJICNIBHOE COMPOTHUBIICHHE JBIKEHHIO YETBIPEX-,
HIECTH- U BOCBMHOCHBIX BaroHoB, H/T.

B BhIMONHSEMBIX pacyeTax NpPUHHUMAeM, YTO BCE TPY30BbIE BaroHbl Ha POJHKOBBIX
MOIITUITHUKAX.

OCHOBHOE yJIelIbHOE COMPOTUBIICHHUE JBMKEHUIO TPY30BBIX TPYKEHBIX BarOHOB (B COCTaBe
noe3Ja) onpeaessiercs no Gopmymnam:

— YETBIPEXOCHBIE BarOHbI
29,4 + 0,98V + 0,025V?

W(,),4_ = 6,7 + q ]
04

— ICCTHUOCHBIC BAI'OHBbI



. 78,5 + 0,98V + 0,024V?
Woe = 6,9 + ;
Goe

— BOCBMHUOCHBIE BarOHbI
58,9+0,37V+0,021V?
W618 = 6,9 + ’

qos
T71€ G4, Go6» Gog — COOTBETCTBEHHO HArpy3Ka Ha oCbh 4-, 6- 1 8-OCHBIX BaroHOB, T.

Harpy3ka Ha 0Ch Tpy30BOT0 BaroHa OmpeaesseTcs Kak
=4
qoi = no ’
IJIe g; — Macca Barona opyTTo, T,
Ny — YMCIIO OCEH BaroHa.

[Tonydyennas macca coctaBa okpyrisiercsi B cootBercTBuu ¢ I1TP.

OO6pa3zerr TeM KOHCIIEKTOB
«OCHOBHOE ypaBHEHHUE JBUKEHUS 110€3/1a. Y IPOIIEHHAs MaTeMaTUYeCcKasi MOJIeIb JBUKYILETOCs
noe3fa. TeopeTrueckas OCHOBA ypaBHEHU ABM)KCHUSA Moe31a. AHAIN3 ypaBHEHUS JBHKEHUS
noe3nia. MeTo bl pelieHrss OCHOBHOTO YPABHEHHUS IBHIKCHUS TTOE371a»

YpaBHEHHE IBUKEHHUS MOE3/1a.

VYpaBHEHHE JBM)KEHUS OAMHOYHOTO SKUMaKa (OAMHOYHO CIIEAYIOIIEr0 JOKOMOTHBA).

a Haunem c npoctoro. [{nst npumepa paccMOTpUM HEKOE TEJIO0
Maccol M, HampuMmep KUPIHY, KOTOPOE IOKOMUTCA Ha HEKOTOPOU
IOCKOCTH. TIPEeIonoKum, 9To K Tely MPHIOKeHa cymma il 2 F,
JMHUA IeHCTBUS paBHOAEHCTBYIOLIEH F KOTOPBIX MPOXOIUT yepes
LEHTp TSHKECTU Tejla U HapauiebHO IUIOCKOCTH, Ha KOTOpOM
nokoutcs Teno. B atom ciydae, cornacHo |l 3akony HeroToHa, Teno
HAYHCT ABUTAaTbCA C IOCTOAHHBIM YCKOPCHHEM a.

F=m-a,

Pacnonoxum  och KOOpAWHAT IapaJUICIbHO  IIJIOCKOCTHU, 11O KOTOpOfI ABUTIacTCsA
paccMaTpuBacMoEC TEJIO. Torma MoOXHO 3amucaTh:

Ecnu name paccmarpuBaeMoe Teno (KUpIIAY) MOCTaBUTh Ha Kosieca (MOJYYUTCS HEYTO
BpOJIe MPOCTEHIIEro SKUMaxa), TO MOMHUMO MAacChl, COBEPIIAOIIEH MOCTyNnaTelbHOE ABHKEHUE,
MOSIBUTCSL Macca, COBEpIarolasi BpalaTesbHOe JIBHKeHue. dopMyna B 3TOM clydyae IpPETEpIUT
WU3MEHEHUS:

d’s
—-m-(1+v)=F,
o2 d+7)

rae (1+y) — Hekuii K03(DGUIMEHT, YIUTHIBAIOIINI HHEPIIMIO BPAIIAOIICHCS MACChI.

CymHocTh 3TOro ko3¢ (uireHTa MOXKHO MOHATh IPU PACCMOTPEHUH SHEPTreTUKU JIBUKEHUS
skunaxa. KuHeTudeckass »HEprus ABUKYILIETOCS OHKUIIAXa CKJIaAbIBAETCSI W3 KHHETUYECKOU
SHEPruM MOCTYNATEeNIbHOTO JIBYKEHUS, KOTOpas MPONOPIMOHATIbHA KBAAPaTy JIMHEHHON CKOPOCTH,
Y KUHETHMYECKOM DSHEPIUM BpallaTEIbHOIO JABMIXKEHHUS, KOTOpas IPONOPLHUOHAIBbHA KBaJaparTy
YTJIOBOM CKOPOCTH:

m(b-V2 J- @2
K +
2 2

rae Mg — (I)aKTI/ILICCKaﬂ MaccCa S5KuIIa>xa (MaCCEl B COCTOSAHHH HOKO}I);




J — MOMEHT MHepIMH BpalaroIeiicsl MacChl.

[Ipennonaoxum, 4YTO y HAIIETO SKHUIaka OOMOTOPEHHOH SBJISIETCS TOJIBKO OJHA OCh. B 3TOM
Clly4ae KMHETHYECKasi DHEPIHsl BPALIAIOIIMXCS YaCTEH CKIIAbIBACTCA W3 KMHETUYECKOW SHEPTruu
SKOPSI TATOBOTO JABHUraTelsi, KIHETHUYECKOW YHEPTUH OOMOTOPEHHOM OCH (MMEIOTCS BpaIlaloLIHecs
HIECTEPHU PEAYKTOPa) U KUHETUYECKOM SHEprui HEOOMOTOPEHHOM KOJIECHO! Naphl:

2 2 2
A _ ‘];1 "Wy + ‘]KHM " Oxnm + ‘]KHHM " Oy v

KBp 9 2 2

Js1s1 MHOTOOCHOTO JIOKOMOTHBA, KaK | IS [10€3/1a B [IEJIOM HE00XO0ANMO IIPOCYMMHPOBATh
COCTaBJIAOLIME KUHETUYECKOW YHEPTUU:

2

J. -2 J o J 2
A — s A + KII M KII M + KIT HM
Kep = 2 5 > 5 >

" Oy v
2

Vrinosas CKOPOCTh BpalllICHUSA ITPOIIOPLHHOHAJIbHA JIMHEHHOM CKOPOCTH OBHXKCHHA LCHTPA,
OTHOCHUTCIIBHO KOTOPOI'0 IMPOHUCXOJUT BPALICHUC!

©=R'
rae R — paguyc BpailieHus: paccMaTpuBaceMoOn TOUKH.
g npuBencHMsT 4acTOTHI BPALICHUS SIKOPS TACOBOIO JBUIaTelsl K 4acTOTE BPALLCHUS
KOJIECHOH TMapbl, KOTOPYI0 OH MPHBOAWT BO BpalleHHe, B (OpMylly BBOAMTCS IMOMPABOYHBIN
K03 PULIKMEHT, pPaBHBIN NEPEeAaTOUHOMY YUCIY PELyKTOpa:

_ V-
g R '

KII M

W

Takum oOpazom, hopmya i MOJTHON KHHETHYECKON YHEPTHH MPHOOPETET BU:

2 2
A :V Am +‘]ﬂ°u +‘]KHM+‘]KHHM
K 2 ¢ R2 R2 R?2
KIIM KIIM KIT HM
J
13 QopMyIbl CIE/yeT, UTO BENMMHHA — MMEET PasMEpHOCTh Macchl. TT0aToMy MOXKHO
R

3anucarb

A :V72'(m(b +mB)’

IZI€ Mg — DKBUBAJIEHTHAS Macca BPalAIOLIUXCs YacTe.
TakuMm oOpa3om, IpUHUMasl OTHOLIEHHE

m

B

’Y:
Mg

3a KO3(I)(I)I/II_II/IGHT HWHCPLUH BpalllatOMIUXCA yacTel uMeeM

V2
AK:%T.(lw).

To ecTb K03(pPUIMEHT HHEPLIUH BPAILAIOIIMXCS YacTel MOKa3bIBaeT, HACKOJIBKO YBEITHMUUBACTCS
KMHETHYecKasi SHEepPIUs SKUIaxa (1oe3/1a) 3a CYeT HaJIu4uus B HeM Bpalarouxcs yacreid. Ciuenyet
OTMETHUTB, YTO MOIYYEHHOE OIPENEICHHUE CIIPABEAINBO TOJIBKO JUISl TEX BPALAIOIIUXCS YacTel,
BpallleHue KOTOPBIX 3aBUCUT OT MOCTYNATEIbHOTO IBMKEHUS noe3aa. Tak, KoahGULneHT HHepIUuU



OJICKTPOBO3a HE YUUTBIBACT MHEPIIUOHHOCTh BEHTUIIATOPOB MPUHYAUTCIIBHOI'O OXJIAXKIACHUA
TATOBBIX ,Z[BI/IFaTe.HGI\/'I, a TaK’KC MHCPIUOHHOCTD APYTUX BCIIOMOI'aTCIIbHBIX MAIlIWH.

B snuTeparype MOKHO BCTPETUTh TEPMHUH IKBUBAJICHTHAs Macca M, — 3T0 (DUKTHBHAS Macca,
KOTOpPOW JIOJDKHO 00NanaTh Teno 0Oe3 BpallarolIMXCcs 4YacTei, HO O0ONajaroliee Takoh ke
KAHETUYECKON SHEPIHEH, YTO U TEJIO MacCoi Mg, HO UMEIOIICE BPAIIAOIINECS YaCTH:

m, = Mg - (1+y).

Kunerndeckast SHEPrHst SKHUIAXKa B MPOIIECCE ABUKEHHUS TO/I BO3ICHCTBUEM CyMMBI CUIT X F
Oyaer M3MEHATbCA. DTO M3MEHEHHE paBHO paboTe, COBEpLIAeMON paBHOJCHCTBYOIIEH CHUJI Ha
KaKoM JIn00 oTpe3ke myTu. [Ipemonokum, 4To 3KHIax nepeMecTuiics Ha paccrosiaue ds, Torna

m,, - V2
Fds=d Q)T(uy) .

[poauddepeHiupoBas MpaByro YacTh BRIPAXKEHUS U pa3/ieanB 00e yacTi Ha dS MoIydmnM:

dv
F=m,-(1+y)V-—.
(b( Y) ds
YuureiBas, 94To
v-2
dt
MOJKHO 3aI1caTh
dv d?s
F=my -1+y)—=my -1+v)—.
q)(Y)dt cp(Y)dtg

OTH J1Ba BBIPAKEHUS MTO3BOJISIFOT MHTETPUPOBATh YPABHEHUE JBUKECHMS 110 IIyTH U BPEMEHU
U SBJISIIOTCS ABYMs () OpMaMy ypaBHEHUS ABM)KEHHUS MTOE37a.

Ha mnpaxtuxe, mis ynoOcTBa, (Bo u30ekaHHE TI'POMO3JKUX BBIUMCIEHUI) HCHONB3YIOT
YpaBHEHUE JABWKECHUS 1O€37a B YICIbHBIX BeIW4MHaX. JlJIA MONMy4YeHUs TaKOM pPa3sHOBUIHOCTH
YPaBHEHUs pa3[eIuM IIPABYIO U JIEBYIO YaCTH HA MAacCy:

My, dt
3nech T — yaenbHas paBHOCHCTBYIOIIAS CHII, TO €CTh CHJIa, MPUXOSIIAACS Ha 1 T Macchl moe3a.
HOMI/IMO (I)I/ISI/I‘ICCKOI\/'I CUCTCMBI CIHUHUII, CyIJ_leCTByeT ClIC nu TCXHHNYCCKas

(>Kene3HOIOPOKHAsA), KOTOpask CI0KHUIIACh UCTOPUUYECKU 110 MEpEe Pa3BUTHS HAyKU O TAre MOEe3/0B.
B s10i1 cucteme BMecTo Macchl purypupyet Bec. YuuThiBas, yTo Q = M-g, MOXKHO 3anucaTh

F= 20 (1) 9V,
g dt
1 dVv
O003Ha4YUB
1_1+y
¢ g

MoJIy4YruM



v
=2
==

3neck € — k03P PUIMEHT, COOTBETCTBYIOIIMN YCKOPEHUIO €UHUIIBI Beca Moe3/1a MpH JeUCTBUU Ha
HEero oAHOM TOHHO-cHIIbl. O003HaYaeTcs rpeueckoit OykBoi "m3era'.

OO0paserr TeM KOHCTIEKTOB
«Tsroseie aeurarenu (TI) moctostHHOTO TOKa. OCHOBHBIE 3JIEMEHTHI KOHCTPYKIMH. [IpuHIH
paboTHI ANEKTPOABUTATENS TOCTOSIHHOTO TOKa. HarpeBaHue TATroBbIX ABUTATENICH >

TsroBbIit ABUTaTCJib JJICKTPOBO3a, KaK M BCEC IBUIaTciii IIOCTOAHHOI'O TOKa, HMCECT
CJICAYIOUC OCHOBHLIC YaCTU: OCTOB C IOJKOCAMH, AKOPb, MCTKOACPKATCIUW U MICTKH,
IIOAIIUITHUKOBBIC IITHUTHI KOHCTPYKTI/IBHBIG OTIIMYHUA TATOBBIX ,I[BHFaTCJ'ICﬁ OT JApPYyrux
QJICKTPUYCCKUX MAIIMH MOCTOAHHOI'O TOKA NPCAOMPEACIICHBI YCJIOBUAMU UX pa6OTI)I.

J6momna 2nabnoco nonwea Irabueri nonee
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Pa3MepLI TATOBOI'0 ABUIATCIIA OT'paHUYCHBI Fa6apI/ITOM — MNPEACIBbHBIMU OYE€PTAHUAMU

JIOKOMOTHBA. JIBUTATENN MMOJBEPTaOTCS 3HAYUTEILHBIM IEeperpy3kaMm, TpsCKe, yaapaMm TpH
MPOXOKJICHUH KOJIECHBIX Tap MO HEPOBHOCTSAM MYTH, pabOTaIOT MpHU TeMIrepaType OKpysKarolei
cpenbl oT +40 mo — 50° C, B ycloBUsIX OOJBIINX KOJICOAHHUM HANIPSKEHUS B KOHTAKTHON CETH.
OdeHb TPYIHO MPEIOTBPATUTH TPOHUKHOBEHUE B HUX TIBLIH, BIIaTH, CHETa.

SIkopb. Y TATOBOrO JBUTATENS SKOPh COCTOUT W3 CEpACYHHMKA, Bajla, OOMOTKU W
KOJUIEKTOpA.
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Cepdéqnux

Cepaeunuk cobpaH U3 MITaAMIIOBaHHBIX JIUCTOB CHEIUAIBHOMN AJIEKTPOTEXHUUYECKON CTalIH.
Kaxxnplii TUCT M30JIMPOBaH OT COCETHETO TOHKUM CjioeM Jjaka. lIpormie, ka3amnoch Obl,
BBIIIOJIHUTh CEPACYHUK B BUJIE CIUIOIIHOIO LUIUHApPA. JTOTO JenaTh Henb3s. [log neiictBuem
paszHoctu D/IC, HaBeIEHHBIX B CEPIAECYHUKE, CO3JAIOTCSI BUXPEBBIE TOKU. DTH TOKU MOTYT OBITH
3HAQUUTEJIbHBIMHU, TaK KaK 3JIEKTPUYECKOE COIMPOTHUBIIEHHE CIUIOIIHOTO MACCHUBHOTO LMIMHAPA
Mano. Buxpesble TOKH, IPOXOAs IO CEpJICUHUKY, HarpeBatoT ero. Ha 3to 6ecrnone3Hno tparurcs
JNEKTpUYECKas PHEPrusi U TEM CaMbIM CHUXKaeTcs K.M.J. apuratensa. M30exarb pazHOCTH
HABEJCHHBIX 3. . C. NIPU BpalllaTEJIbHOM ABM)KEHHMM SIKOpS HEBO3MOXKHO. OcTaercs OJHO —
YBEJIIUYUTH AIEKTPUUYECKOE COIMpPOTHBIEHUE cepaedynuka. Cobupas cepAeuyHUK M3 OTACIbHBIX
nuctoB TonmuHon 0,3—0,5 MM, U30IMPOBAHHBIX APYT OT Apyra, TEM CaMbIM pa3AeifaioT €ro Ha
pSiI IPOBOAHHMKOB C MajoW IUIOMIAIbI0 CEYCHHS U, CIEIOBATEeNbHO, OOJNBIIUM 3JIEKTPHUESCKUM
conpotuBieHueM. KpoMe TOro, yBenM4MBAaIOT 3JIEKTPUYECKOE CONPOTUBJICHHE CTalH, W3
KOTOPO U3TOTOBIISIOT CEPJICUHUKH, 100aBissa B Hee 1 — 1,5% kpemuus.

B cepaeunuke nenaroT psg KpyrJibIX OTBEPCTUH Ui MPOITYCKa BO3yXa, OXJIAXKIAIOIIETO
SIKOpPb, KOTOPBIN HAarpeBaeTCs TEIUIOM, BBIASISIEMbIM OOMOTKOM MpU MPOXOXKIACHHUH 110 HEll TOKa,
Y HE TIOJIHOCTHIO YCTPAHECHHBIMH BUXPEBBIMU TOKAMH.

Banpl sikopeil TATOBBIX ABUTareieil W3rOTaBIMBAIOT W3 OCOOOW CTalu TMOBBIIIEHHOTO
kKauecTBa. M Bce e HMHOI/AA TNPUXOIAUTCS 3aMEHSITh «yCTaBIIME» Baibl. [lo3ToMy IUCTBHI
cepAieyHMKa COOMpPalOT Ha CHEeNMaIbHOM BTYyNIKE, a HE HEMOCPEJCTBEHHO Ha Baly. OJTO
MO3BOJISIET NIPU HEOOXOJMMOCTH BBINIPECCOBHIBATh Bajl W3 BTYJKH, HE pa3Oupas CepeuHUK,
O0OMOTKY U KOJUIEKTOD.

B GonbuminHCTBE TATOBBIX JBUTATENeH MEpBOHAYAILHO IPUMEHSIIM BOJIHOBYIO 0OMOTKY. B
COBPEMEHHBIX TATOBBIX IBUTATESX OONBIION MOIIHOCTA MPHUMEHSIIOT TMETIEBble OOMOTKH.
OOMOTKY sKOpsi YKJIQAbIBalOT B TMa3bl, BBILITAMIIOBAHHBIE B JIMCTaX CTald, W3 KOTOPBIX
COOMpPAIOT cepAeYHHK. B KakIoM Ma3y MOMENIAIOT CTOPOHBI JBYX CEKIUH, TaK KaKk OOMOTKH
JBUrartesneil oObIYHO pacrosaratoT B J1Ba cios. OHy CTOPOHY CEKIIMM YKJIAJbIBAlOT B BEPXHIOKO
4acTh OJHOTO Ma3a, a JPYryl0 — B HIDKHIOO 4YacTb Apyroro. IIpu nByxcioifHoil oOMoTke
oOseryaercs coeAMHEHHE JOOOBBIX dacTed cekuuu. Kpome TOro, Bce CEKIMM MOTY4aroTCs
OJIMHAKOBBIMH, UTO YIPOIIAET TEXHOJIOTHIO UX U3TOTOBJICHUSI.

3.4 TunoBble 3aJaHNs /151 BBINOJHEHHS J1a00PaTOPHOI padoThl U MPUMEPHBIH NepeYeHb
BOIIPOCOB /ISl €€ 3aIHUThI
KoHTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B AJIGKTPOHHOW  MH(MOPMalMOHHO-
obpazoBarensHoii cpene Upl YIIC, noctymHo# o0yuaroniemycs 4yepe3 ero JTUYHbIN KaOUHET.
Hwuxe npuBeneH obOpaser] TUMOBBIX BapUaHTOB 3a/laHUMl Ui BBINOJHEHUS J1aOOPAaTOPHBIX
paboT ¥ MPUMEPHBII NepedeHb BOIMPOCOB JISl UX 3aIUTHI.

O6paszer 3a1aHui 1715 BBIOJIHEHUS J1a00paTOPHBIX pabOT U MPUMEPHBIH NepeueHb BOPOCOB JIs
UX 3allUTHI
«3HaKoMcTBO ¢ iporpaMMHbIM KoMIiekcom KOPTOC. @opmupoBanue yyactka npopuiist myTH.
Tsaroselie pacueTsn»



3aganue:

1. 3HaKOMCTBO ¢ MporpaMMHbIM KoMIuiekcoM KopTac.

[Tpuntun paboter IIK, ocHOBHBIE ucXOmHBIE naHHble i padbotel ¢ [IK, BeIXOmHBIC
napaMeTpsl (Pe3yIbTaThl TATOBOTO pacdeTa), ClIOCOObI COXPAHESHHUS MTOJTy9aeMOi HHPOPMAITIH.

2. CdopmupoBarh (Qaill HCXOOHBIX HaHHBIX JJS TATOBOro pacuera (mpoduib MyTH,
pazliebHbIC MYHKTHI, OTPAHUYEHUS CKOPOCTEHN).
Ucnonp3ys onmuto «I TAPAMETPBI», B Tene nporpammel Koptac — PenakTop y4acTKOB MO3TAIHO
3aHECTHM CHaudaja pas3felibHbIe MYyHKTHI (CTaHIMM), 3aTeM MNpOo(HiIb MyTH CBOETO BapHaHTa W
OTpaHHYEHUSI CKOPOCTH, COIJIACHO MONy4eHHOro 3amanus. CopMUpOBaThH JIB€ KATErOPHUU THUIIOB
MOE3/10B JIETKOM U CpeHEN MACCHI.

O6paszer 3a1aHui 1715 BBIOJIHEHUS J1a00paTOPHBIX padOT U MPUMEPHBINA IEpeYeHb BOIIPOCOB AJIs
WX 3aIUTHI
«TAroBbIit pacyeT IS Moe3/a ¢ 3JIEKTPOBO30M MOCTOSIHHOIO TOKA HA 3aJIaHHOM Y4aCTKe KeJIe3HOU
JIOPOTH C UCTIOIb30BaHUEM MporpaMMHoro komrmiekca KOPTIC»

3amgaunue:

1. Micnonw3ys onmzo «®AMIIBI JAHHBIX», B Tee nporpammsl Koprac —

TsroBble pacueTsl 3arpy3uTh Qailil UCXOAHBIX JAHHBIX JJIS TSATOBOI'O pacyera.

2. [IpoBecTu TATOBBII pacyeT i Mmoe3za JErkoro Beca.

3. IIpoBecTH TAroBBIN pacueT AJis I0E3/1a CPEIHErO Beca.

4. OnpenenuTh MAaKCUMAIIbHBIHN BEC M0€3/1a Ha PACUETHOM Y4aCTKe MPH UCIIOJIb30BAHUU 33 JaHHOU
CepHH DJIEKTPOBO3a (OJMH JIBYXCEKIIMOHHBIN 3JIEKTPOBO3).

5. CBoanas Tabnuua:

DIIEKTPOBO3 — , KOJIMYECTBO CEKIIUM — .

. Magcun,
Tenmepaty-

IMomnoe Bpema xoza Pacxox o TOK. A
Hampaemenne | BpeMA XoJa, | IOI TOKOM. SHEPTHH, P
. Harpesa
MHH MHEH xBT¥u - 0
00MOTOK, C
Jlersmii Bec HEUeTHOS
UeTHOS
Cpexmmii Bec HEUSTHOS

HCTHOS

MarcHMATBHBIT | HEUeTHOS

BEC - ... T.
MaxrcHMATBHEIT | 9eTHOE
Bec - ...T.

Bce TarOBBIE pacierbl NPOBOIHTH
0e3 HCIOoJb30BaAHIS pPerRynepaTHBHOIO TO[)MOH\'EHIHI!

OO6paser 3a1aHul 1715 BBIMOTHEHHS Ta00PaTOPHBIX PabOT U MPUMEPHBINA MepeueHb BOMPOCOB IS
X 3aIlIUTHI
«TsroBbIit pacuet sl MO€3/1a € AIEKTPOBO30M MEPEMEHHOTO TOKA HA 3aJJaHHOM YYacTKe KeJIe3HOM
JIOPOTH € UCMOJIb30BaHUEM ITporpaMMHOro kommiekca KOPTOC»

3ananue:

1. IIpoBecTu TATOBBINA pacyeT JJisl Oe3/1a JIETKOro Beca.

2. [TpoBecTu TATOBBIN pacyeT 1S Moe3/a CPEIHETO Beca.

3. OnpenenuTh MaKCUMAJIbHBIN BEC MT0€3/1a HA PACUETHOM yUYaCTKE MPU UCIIOIb30BAHUU
3aJIaHHOM CEpUU AJIEKTPOBO3A.

4. CBoxHas Tabmuma:
DJIEKTPOBO3 — , KOJIMYECTBO CEKIUN — .



Hanpasienne

TTonHoe BpenMA

XoJa. MHH

Bpena
XoIa

Pacxon sneprmm.
KBr¥u

Temmepa-
Typa

nom
TOKOM.
MITH

AKTHBHOH

[IOIHOH

HArpeBa
0DMOTOK,
oc

Mag-
CHM.
TOK. A

Jlerkmii Bec

HEUSTHOS

TCTHOS

Cpenmnmii pec

HEUCTHOS

YETHOC

MaxcHMATEHBIH

HEUCTHOS

BeC - ...T.
MarcHMATBHEIH | UeTHOS
BeC - ... T.

Bce TAroBbIe PacueTsl IIPOBOIHTL
0e3 HCHOJ/Ib30BAHHS PERYIEPATHBHOI'O TO[)MO?KGHHH!

X 3alllUThI

O6paser 3a1aHul 715 BBIOJIHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEPeYeHb BOIPOCOB AJIs

«TAroBelii pacueT JjIsl TPY30BOT0 MOE3/1a C IEKTPOBO30M IepeMeHHoro Toka BJISOp ¢
MCIIOJIb30BaHUEM U 0€3 UCTIOIb30BAHMS PEKYIIEPATUBHOIO TOPMOKEHUSI HA 3a/IaHHOM Y4aCTKe

JKEJIe3HOU JOPOTH C UCIIONIb30BaHUEM MTporpaMMHOro komimiekca KOPTOC»

3amaunue:

[IpoBecTn TArOBBIM pacyeT Uil I1OE34a CpPEeJHEro Beca C  HMCIOJIB30BAaHUEM
PCKYIICPATUBHOI'O TOPMOIKCHU .
2. [Ilpoectu TATOBBIM pacueT i T1O€3/1a CpeAHero Beca 0€3 HCIOJb30BaHUS
PCKYIICPATUBHOI'O TOPMOIKCHHUA.
3. CoxHas TabaMua:
3HeKTp0B03 — , KOJIM4YECTBO CeKI_[I/Iﬁ -, Macca coCtaBa —
omoe B'pe.\m Pacxol:[ -sliepr}ur. Temmepa- | Max- Pe}.}fmeli:au:az.
soea Xoda KBT*u Typa CHIM. xBr¥u
Hampasiaenme go a mox HarpeBa | TOK.
xoAa. TOKOM. | AKTHBHOH | HOTHOH | OOMOTOK. A
MHH 0
MHH C

Bes
PeRy-
mepa-
pingisy

HCUCTHOC

UETHOS

C pe-
Kyme-
parmeii

HEUCTHOS

UETHOES

OO0pa3ser 3a1aHui JUIs BBITIOJIHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIH ITepedeHb BOIPOCOB IS

«BnusHue 0CTAaHOBOK Ha OCHOBHBIE TTIOKA3aTEIN TATOBOI'O pacucTa 1 1oe3zia € 3JICKTPOBO30M
MNEPEMCHHOTO TOKAa HAa 3aJTaHHOM YYaCTKE JKEJIE3HOM A0pOoru € UCIOJIb30BAaHUEM ITPOTPaMMHOTO

3amanmue:

X 3alllUTHhI

koMmmiekca KOPTOC»

1. ITpoBecTu TArOBBINA pacyer JJIsl Oe3/1a CPEIHETO Beca.
2. [IpoBecTu TATOBBII pacyeT ¢ OCTAaHOBKAMHU yKa3aHHBIMH B CBOJHOW TaOIuIIE.
3. CBoaHas Tabiaua:
DIIEKTPOBO3 — , KOJIMYECTBO CEKIIMI — , Macca cocTaBa —




OctaHoBKA Monmoe Bpena Pacxox sreprum. Tevme- | Max- | Pexymeparma.

—— xo01a KBry paTypa | cmM. kBr¥u
Hanpasnerne tlo:_m moa Harpesa | TOE.
’ ’ TOKOM. | AKTHBHOH | HOTHON | OOMOTOK. A
MIH 0
MHH C

Cr. A HEUETHOS

HETHOS

Cr.Aub | HeueTHoe

HETHOS

Cr. AuB | HeuetHOE

HETHOS

Cr.Aul | HeueTHOe

HETHOS

Cr. Au]Jl | HeueTHOE

UETHOS

Cr. A.bu | HeueTHOe

B

UeTHOS
C1. A.B. HEUETHOS
B.T

UeTHOS
Cr. A.B. HEUCTHOS
B. .1

HETHOS

OOpa3zer 3a1aHuii ISl BBITOJHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEeYeHb BOIIPOCOB IS
UX 3aLIUThI
«TaroBslii pacueT JiIsl TPY30BbIX MTOE3/0B C 3JIEKTPOBO3aMHU ITepeMEHHOro Toka Mapku 29C5K u
39C5K (EPMAK) ¢ yueToM peKynepaTHBHOTO TOPMOKECHHUSI»

3agaHue:

1. IlpoBect TArOBBIM pacyer ISl T[Oe31a CPEAHEro Beca C  HCIOJIb30BAHUEM
PEKYNEPATUBHOT'O TOPMOKEHHUSL.

2. [Ilpoectu TATOBBIM pacueT I T1O€3/1a CpEeAHEero Beca 0€3 HCIOJb30BaHUS
PEKYNEPATUBHOT'O TOPMOKEHHUS.

3. CBoanas Tabnuma:

3HeKTp0B03 — , KOJIM4YECTBO CEKIIHI - , Macca coCctaBa —

Bpeua Pacxox smeprum. Tenmmepa- | Mag- | Pexymeparma,
ITomHOE . L
soea xoda KBr¥u Typa CHM. KBt¥q
Hanpasiesne ‘(10:-['1 mox Harpesa TOK,
’ ’ TOKOM. | aKTHBHOH | IOTHOH | OOMOTOK. A
MHH 0
MHH C
Bes HEUCTHOS
PeKy-
- 4eTHOE
niepa-
IIHH
C pe- HEUETHOS
Kylle-
- . | ueTHOE
panHei

OO0pa3zer 3a1aHuii IS BBITOJIHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIH MepedeHb BOIPOCOB IS
UX 3aIUTHI
«BnusHHE ypOBHS HaNpsyKEHUS B KOHTAKTHON CETH Ha OCHOBHBIE IT0KA3aTeIH TATOBOIO pacuera
JUI TPY30BOTO MO€3/1a C 3JIEKTPOBO30M IIEPEMEHHOI0 TOKA Ha 3a/JaHHOM Y4aCTKe JKeJIe3HON 10poru
C MCIOJIb30BaHUEM ITporpaMMHoro komiuiekca KOPTIOC»

3agaHue:
1. ITpoBecTH TAroBbIE€ pacyeThI IJI MOE3/1a CPEAHETO BECA C HAMPSHKEHUEM B KOHTAKTHOM
cetu oT 21 1o 29 xB.



2. [loctpouts rpaduku 3aBUCUMOCTH BPEMEHH X0/1a U SJIEKTPOIIOTPEOIICHUS OT YPOBHS

HAIIPS’KCHUA B KOHTAaKTHOM CETH.

3. CBomHas Tabaua:
DIEKTPOBO3 — , KOJIMUYECTBO CEKIIHA — , Macca COCTaBa —

Hanpmremme, Tomtoe Bpenta Pacxon SHEpPIHIL, Tevme- | Max- Pel{}nepamm.
B ) Xoda kBr'g patypa | CIDM. kBr*u
Hampasaerne Iﬁ:? nox HarpeBa | TOK.
a. . . _
I TOKOM, | AKTHBHOMH | TOTHON 00,\1007"[01\'. A
MIH C
21 HEYETHOS
USTHOS
22 HEYCTHOS
UeTHOS
23 HEUSTHOS
UeTHOS
24 HEUCTHOS
UETHOS
25 HEUeTHOS
UeTHOS
26 HEYETHOS
USTHOS
27 HEYCTHOS
UeTHOS
28 HeUeTHOS
UeTHOS
29 HEUCTHOS
UETHOS

3.5 TunoBble KOHTPOJIbHBIE 3aIaHUA IJIA IPOBCACHUSA TECTUPOBAHUSA

DoHJ TECTOBBIX 3aJaHUM MO JUCIUIIIMHE COACPIKUT TCCTOBBIC 3a/laHHA, PACIIPCACICHHLIC 110
pasaciaM U T€MaM, ¢ YKa3aHUEM UX KOJIMYECTBA U TUIIA.

CrpykTypa (poHIa TECTOBBIX 3aIaHHUM 11O JUCITUTUTHHE

Komngectro
Mukarop TECTOBBIX
JIOCTHOKCHUS Tema B cootBercTBUM ¢ PIIJ] Xapakrepuctuka T3 saaHmi
KOMIIETEHIIUH 5 ’
tunsl T3
3HaHUe 1-0T13
Cuutbl, neficTByOIUE Ha oe3a. Mexann3M o0pa3oBaHue 1-3T3
OITK-6.2 cuibl TAru. Cusibl CLEIUIEHUs Kosleca ¢ penbcoM. Peanusarus VMeHe 1-0T13
MK-1.1 cun cuerieHus. Topmo3Hble cuibl. MexaHuyeckoe 1-3T3
' TOPMOXEHHE. DIEKTPUUECKOE TOPMOKEHHE: PEOCTATHOE, HaBbik 1 (WJ11) ONIBIT 1-0T3
peKyInepaTUBHOE ,I[egTeJ‘ILHOCTI/I/ 1-3T3
JeicTBHE
3HaHue 1-0T13
1-3T3
OIIK-6.2 Ymenne 1-013
K-1.1 CrpsMIieHne U IpuBeeHNe TPOGUIIS MyTH 1-3T3
AeaTedt 1-3T3
JeiicTBUE
3HaHue 1-0T13
1-3T3
1-0T13
OIIK-6.2 3HAaKOMCTBO C IporpaMMHBIM Komruiekcom KOPTOC. Ymenne 1-3T3
IK-1.1 ®dopmupoBaHue ydacTka Mpouis myTH. TsroBeie pacyeTsl
HaBeIk 1 (uii) OIIBIT 1-0T3
neﬂvTenLHocm/ 1-3T3
JeiicTBHE
OIIK-6.2 Cunsl conpoTUBNEHUs ABMKEHUIO noe3aa. OCHOBHOE 3HaHue 1-0T3




TIK-1.1 COTIPOTHBJICHUE JABIKEHUIO Moe3a. [1man u mpoaoapHbIH 1-3T3
pOQHIIb XKENEe3HOJOPOKHOM JTMHUH. J[onoIHNUTEIBHOE 1-0T3
YMenue
COINPOTHUBJICHHUE JBIDKEHUIO 110€3/1a 1-3T3
HaBbik # (Wi1H) OIIBIT
eHTeJ‘ILH(()CTI/J ° 1-0T13
Aes 1-3T3
JeicTBre
3HaHue 1-0T13
1-3T3
1-0T3
OIIK-6.2 Ymenne
MK-1.1 Pacuer maccer cocraBa 1-3T3
' HaBwIk 1 (ui1i) OIIBIT
e:TLeJILH(()CTH/) 1-0T3
A 1-3T3
JeicTBre
1-0T13
3HaHue
OCHOBHOE ypaBHEHHUE JBMKEHUS M0e3/1a. Y IPOIICHHAS 1-3T3
MaTeMaTH4ecKasi MOJIelb ABUKYIIETOCS II a. 1-0T13
OIIK-6.2 are ceKad MOACIE ABIKYIICTOCA MOC3L YMmenue
K-1.1 TeopeTuyueckasi OCHOBa YpaBHEHUN ABUKEHUS Moe31a. AHAIHU3 1-3T3
' YpaBHCHHUS JABIKCHHS 10e311a. METObI pelieHHs: OCHOBHOTO HaBeIk 1 (Wi1i1) OTIBIT 1-0T3
YpaBHCHUS JIBIIKCHHS TOE3/1a nesiTebHOCTH/ 1-3T3
JNeHCTBUE
3HaHue 1-0T3
1-3T3
1-0T3
OIIK-6.2 YMmenue
K-1.1 IIpoBepka macchl cocTaBa 1-3T3
e 1-3T3
JiefcTBHE
3HaHue 1-0T3
1-3T3
OITK-6.2 Tsaroseie apuratenu (T/]) mocTossaHOrO ToKa. OCHOBHBIC VMeHe 1-0T3
K-1.1 AJIEMEHTHI KOHCTPYKIHH. [IpuHINT paboTHI SJIEKTPOIBUTATEIIS 1-3T3
' MIOCTOSIHHOTO TOKa. HarpeBaHue TAroBbIX JBUraTene HaBpIk 1 (Mi1H) OIIBIT 1-0T3
L[esETeﬂbHocm/ 1-3T3
JiefcTBHe
1-0T3
3HaHUe
XapaKkTepuCTUKHU JEKTPOTIOIBIKHOTO COCTABA. 1-3T3
OITK-6.2 DNEKTPOMEXaHUYECKUE XapaKTEPUCTUKH Ha Baly TATOBOTO VMere 1-0T13
K-1.1 neuratens (TM). Dmektpomexannmdeckne Xxapakrepuctuku T/1, 1-3T3
' OTHECEeHHBIE K 00omam kojec. Tsrosas xapaktepuctuka T/ HaBeik u (i) OImeIT 1-0T3
TsaroBast XxapaKTEpUCTHKA 3JIEKTPOTIOABIKHOTO COCTaBa nesiTeIbHOCTH/ 1-3T3
JNEeCTBUE
3HaHue 1-0T3
1-3T3
1-0T3
OIIK-6.2 Pacuet u mocTpoeHue guarpamMm yaeiabHBIX YMmenue 1-3T3
IK-1.1 PaBHOJAEHCTBYIOLIUX CUJI
HaBbik 1 (W11) OTIBIT
eSATETBHOCTH/ 1-0T3
e 1-3T3
JeicTBHe
CriocoObI peryTHpOBaHUs CKOPOCTH IBHIKECHUS 3Hanme 1-0T13
3JIEKTPOTOJIBXKHOTO cocTaBa PerynupoBaHue ckopoctu 1-3T3
OTIK-6.2 JBUKESHHSI I3MEHEHHEM HaIpshKeHus1, moaseaeHHoro k T/I. VveHHe 1-0T3
K-1.1 PerynupoBaHue cCKOpOCTH JBUKEHUSI U3MEHEHUEM 1-3T3
' COIIPOTHUBJICHHS PE3UCTOPA, BKIIOYEHHOTO MOCIEA0BATENBHO B | HaBbik U (MITH) ONBIT 1-0T3
uenb TJI. PerymupoBanue CKOPOCTH JBIKCHUS H3MEHCHHEM JesITeIbHOCTH/ 1-3T3
MarHuTHoro noroka T/1. JIeHCTBHE
3HaHue 1-0T3
1-3T3
1-0T3
OIIK-6.2 . YMmenue
MK-1.1 Pewenne TopmMo3Hoit 3a1aun 1-3T3
el 1-3T3
JIeHCTBHE
OIIK-6.2 BisiHne 0cTaHOBOK Ha OCHOBHBIE TIOKA3aTeNH TSATOBOTO 1-0T3
3HaHNe
IK-1.1 pacdera Jis oe3/a ¢ JISKTPOBO30M MEPEMEHHOTO TOKA Ha 1-3T3




3aJaHHOM Y4aCTKEC JKeJIe3HOU JOpPOTH C UCIIOJIB30BAHUEM

YMmenune

1-0T3

nporpamMHoro kommiekca KOPTOC 1-3T3
HaBwik u (M111) OTIBIT
eﬂTeJILH(()CTI/I/) 1-0T13
A 1-3T13
eCTBHE
3HaHue 1-0T3
1-3T3
1-0T
OIIK-6.2 . VYmenune OT3
K-1.1 [MocTpoeHre KpUBOI CKOPOCTH JABIKCHHUS MOE3/1a 1-3T3
' HaBrik 1 (W) OIBIT
eHTeJ‘IBH(()CTI/J 1-0T3
st 1-3T3
JIEHACTBHE
3HaHue 1-0T3
1-3T3
JIEKTPUYECK BaHUE DJIEKTPOIOABUIKHOT TaBa 1-0T
OITK-6.2 DIEKTpUIECKoe 000py 10 € DJIEKTPOTION oro cocta VMeHe OT3
MK-1.1 ITOCTOSTHHOTO W TIEPEMEHHOT0 TOKa. Y IIPOIIEeHHAs CHIIOBast 1-3T3
' cxeMa. OCHOBHBIE RJIEMEHTHI CHIIOBOH IIETIN HaBbIk 1 (M111) ombIT 1-0T3
SITEJILHOCTH
z[eu €JILHOCTH/ 1-3T3
JIEACTBHE
1-0T3
. 3HaHue
B3anMopeiicTBre crcTeM ICKTPOCHAOKCHHS U 1-3T3
3JIEKTPONOABMKHOTO cOCTaBa. BiausgHue HanpsHKeHNs Ha 1-0T3
OIIK-6.2 Tpotion P Ymenne
K-1.1 TOKOIPUEMHUKE Ha YCJIOBUS IBUKEHUS noe3na. Bnusaue 1-3T3
' HalpspKeHUS! HA TOKOIPHEMHHKE Ha padoTy BCIIOMOTaTeNIbHBIX | HaBbIk U (MIIH) ONBIT 1-0T3
MamyH. B3anMHOe BIHSIHAE 3JIEKTPOBO30B JEATEILHOCTH/ 1-3T3
neiicTBre
1-0T3
. 3HaHue
BrustHME ypOBHS HANpsDKEHHS B KOHTAaKTHOW CETH Ha 1-3T3
OCHOBHBIE ITOKa3aTeJIHM TATOBOI'O pacuera It IPy30BOro 1-0T3
OIIK-6.2 P JUIA TPY Ymenne
MK-1.1 1oe3/1a ¢ AIEKTPOBO30M IIEPEMEHHOT0 TOKA Ha 3a/IaHHOM 1-3T3
' y4YacTKe KeJIe3HOH JOPOTH C HCIOIb30BaHUEM IIPOTPaMMHOTO | HaBbIK ¥ (HIIH) OIIBIT 1-0T3
xomiiekca KOPTOC esITeNbHOCTH/ 1-3T3
JNeHCTBUE
. 1-0T3
Pacxo 3JIeKTpUYeCKOi SHEPTUK Ha JBIXKCHUE MMOE3/1a. 3Hanue 1-3T3
Crioco0BbI pacueTa pacxo/a 3JISKTPUIECKOM SHEPTUU Ha 1-0T3
OIIK-6.2 JIBUKEHHE 1T0e371a. DKOHOMUS DIIEKTPUUECKON YSHEPTHH MTPH Ymenne 1-3T3
IK-1.1 TAre noe30B. IlepcrneKTuBbl 3J1€KTPOBO30CTPOCHHUS
HaBbik 1 (MJ11) OTIBIT
HMnynbcHOE perynupoBaHue HanpsbkeHus. HezaBucumoe 1-0T13
. nesITenpHoCTH/
BO30YXKJICHHE TATOBBIX JBUraTeneit . 1-3T3
JEACTBHE
3HaHue 1-0T3
1-3T3
1-0T
OIIK-6.2 Ymenne OT3
MK-1.1 Pacuer pacxo/ia 371€KTpO3HEpPrUM Ha TATY MOe3/1a 1-3T3
' Hassix
oo 1013
s 1-3T3
JIEHACTBHE
Hroro 57-0T3
57 -3T3

[Monusrit komrekT O T3 XxpaHUTCS B AIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHOM cpesie
UpI'VIIC u obyuaromuiics ©UMEET BO3MOKHOCTh O3HAKOMHUTBHCS C JIEMOHCTPALIMOHHBIM BapHaHTOM

DT3.

Hwxe npuBenen oOpa3zelr THIIOBOTO BapHaHTa UTOTOBOTO TECTA, MIPEAYCMOTPEHHOTO pabodeit
POrPaMMOM TUCITUTUIUHBI.

1. Bribepute npaBUIbHBIN OTBET.
Kaxkue ObIBatoT pekxuMbl IBUKEHUS 110e3/1a7

1.

2.
3.
4

Pexum Tsru.

Pexxum BrIOeTa.

Pexxnm TopmorkeHus.
Bce u3 nepe4yuciaeHHBbIX.




2. BriGepuTe npaBMIIbHBINA OTBET.
Kak o6o3Hauvaercs cuia TIru?

1. F.
2. Fx.
3. Fy.

3. BriOepuTte mpaBUIbHBIN OTBET.
Kakue TsroBple XapakTepUCTUKU HanOoJIee MOTHO YAOBIETBOPSAIOT TPEOOBAHUSAM TATH MOE3/10B?
a)

Fx

V
+0) Fx
V
B) Fk
V
r) Fk
\Y/

4. Boibepute npaBUIbHBIA OTBET.
Kak yBenuunuTh CKOPOCTh IBUKEHUS T10€3/1a B PeKUME TITn?

a) YMEHbUINTh HANPSKEHHE Ha TATOBBIX JBUTATENSIX

0) YBenMuuTh CONPOTUBIIEHUE IBHKEHUIO MTOE3/a

B) [lomaBaTh mecok moj Koeca

I) YBeJIMYUTh HANpsi’KeHHe HA TATOBBIX ABUraTeIAX WJIH BKJIIYUTH CTyNeHb OciaadjeHus
BO30Y:KICHHS.



5. BriGepuTe npaBMIIbHBINA OTBET.
Yro Takoe KOAPPHUIMEHT CLEIICHHs Kojeca C pebcoM?

1. OTtHowmeHne Han0O0JIbIICH CHJIBI CHEIVICHUS] K HarPy3Ke OT KOJIECHOH Maphbl Ha peJibC.
2. 3TO0 MpOU3BEACHUE HATPY3KH OT KOJIECHOM Maphbl Ha PebCc HAa KOA(MUIIUEHT TPEHHSL.
3. 310 K03 PHUIMEHT TPEeHUs MeTallIa KoJieca 10 METAILTY pelbea.

6. BeiOepuTe MpaBUIBHBIN OTBET.
YTo noKa3bIBaeT ypaBHEHHUE JBIDKCHHUS 110e3/1a?

1. CBsi3b MEXKIY CHJIAMU, TeHCTBYIOIIUMH HA MO0€e3/],  YCKOPEHUEM ero JIBHKEeHUsI.
2. CBs13b MEXy CHUIAMH, JICHCTBYIOIIUMH HA TTOE3I.
3. CBs13b MKy MacCCOM 1MOe3/1a U YCKOPEHHUEM €T0 JBUKCHUS.

7. BeiGepuTe npaBMIIbHBINA OTBET.
Kak paccunthiBaeTCst pacueTHbIN K03 PHUIMEHT crieTuieHus?

1. Kak nmpou3sBeneHne Harpy3ku Ha 0Ch Ha KOAQGUITUSHT TPEHUS KOJIeca O PEIbC
2. ITo sMnupuyeckum popmynam.
3. SIBnsgeTcs BEIUMYUHOMN IIOCTOSIHHOM.

8. BriOepuTe mpaBUIBHBIN OTBET.
YeMm onpezensercs Cuiia OCHOBHOTO COIIPOTUBIIEHHS IBUKEHUIO?

1. CunaMu TpeHHs B y3J1aX MOJIBUXKHOI'O COCTABA.

2. Cunamu TpeHHs KaUeHUs U CKOJIbKEHUS KOJIEC IO PEIbCaM.

3. Cuitamu BSaHMOﬂCﬁCTBHﬂ IMOABUIKHOI'O COCTaBa U IyTHU, U CHJIAaMH COIIPOTHUBJICHUS
BO3JIYIIIHOW CPEMBI.

4. Bcemu nepednciieHHBIMH COCTABJISIIOIIMMH.

9. BriOepuTe MpaBUIBHBIN OTBET.

Kakue ObIBatoT criocoObl BO30YX/I€HUS Y SJEKTPUUECKUX MALIMH OCTOSIHHOTO TOKa?

1. ITocaenoBarenbHoe, NapajiiejlbHOE, HE3ABHCHMOE, CMEIIAHHOE C COTIACHBIM
BKJIIOYEHHEM 00MOTOK, CMEIIAHHOE ¢ BCTPEYHBIM BKJIIOYECHHEM 00MOTOK.

2. ITocnenoBarenpHOE, MapauIeIbHOE, HE3ABUCUMOE, CMEIIAHHOE C COTJIACHBIM BKIIIOUEHUEM
0OMOTOK.

3. ITocnenoBarenbHOE, apaieIbHOE, CMELIAHHOE C COTJIACHBIM BKJIIOUEHHEM 0OMOTOK,
CMEIIIaHHOE C BCTPEYHBIM BKIOYEHHEM OOMOTOK.

10. Kakue cHiIbl SIBISIFOTCS YIIPABIIIEMBIMU?
Otger: Cuna Tru, TOpMO3Has cuJia.

11. Kak paccuutbiBaroT yckopstouiue cuiibl Fy Ha npsiMonnHeliHoM ropuzoHTanbHoM myTu? (Fx —
cuia TAru, Wo — OCHOBHOE COIIPOTUBIIEHUE IBUKEHUIO, Br — TOPMO3HBIE CHUIIBI).
OtBet: Fy=Fx— Wo—-Brt;

12. Ha yem OCHOBaH MPHUHIIUI PEKYIIEPaTUBHOTO TopMoxeHus ¢ TDJ] mocTossHHOTO TOKA?
OtBet: Ha 06paTMMOCTH 3JIEKTPUUYECKON MAIIUHBI.

13. s xaxoro TutaHa v MpOQUIIS TyTH PACCUYUTHIBACTCS U CTPOUTCS TUarpaMMa YCKOPSIOIIHX H
3aMeUISIOIINX Cril?
Otger: Jlns npuBeieHHOTO MPO(UIIS MYTH U ABHXKEHUS MOE3/1a [0 HYJIEBOMY MPOQUIIIO.

14. B ueM cMbICII CIpAMIICHUS TIPOQUIIS TyTH?



OtBert: B 3aMeHe HECKOJIBLKUX pAAOM JIC)KAMIUX 3JICMCHTOB OJHUM C YCPCAHCHHBIM YKJIOHOM,
JUTMHOM, PaBHOW CYMMAapHOU JJIMHE 3JIEMEHTOB.

15. Kak BimsieT mpUMEHEHHE PEeKYyIIepaTUBHOIO TOPMOXKEHHUS Ha PacXo/1 JIEKTPOIHEPTUN?
OtBeT: YMEHbIIIAET.

16. 13 kakuX COCTaBIISIONIMX COCTOMUT MOJHBIN pacxo anekTposnepruu II1C?
OtBet: Pacxon Ha Tary nmoesza, pacxoJl Ha COOCTBEHHBIE HYX/IbI.

17. Kak Biusier n3MEHEHHE HANPsHKEHUE KOHTAKTHOM CETH Ha YCIIOBUS IBUXKEHMS Ioe31a?
OtBet: CKOpOCTh ABMKEHUS YBEJIIMUUBACTCS IIPU YBEJINYEHUH HATIPSKECHHUS.

18. Kak omnpenensiTe TOK 3JIEKTPOBO3a IEPEMEHHOT0 TOKa JJIs pacueTa pacxoja 3JIeKTPOIHEPruu?
Otger: [lo xapakTepuCTHUKaM 3aBUCUMOCTH 3HAUYEHHUS aKTUBHOTO TOKA AJIEKTPOBO3a.

3.6 TunoBoe 3aganue AJs BHINOJTHEHHUSI KYPCOBOii padoThl
TunoBble 3amaHKs BBUIOKEHBI B JIICKTPOHHOW HH(OPMALMOHHO-00pa30BaTeIbHON cpene
UpI'VIIC, noctynHoil o0yyaromemMycsi Yepe3 ero JMUHbIM KaOuHeT.
Hwxke mnpuBenen oOpaser 3ajaHus Uil BBINOJIHEHHS KypCOBOW paOOTBl M TNPHUMEPHBIN
HepeueHb BONIPOCOB JIJISI €€ 3aIUTHI.

OO6pa3en TUIIOBOTO 3a/1aHuUs AJIsl BBIIOJIHEHUSI KypCOBOM pabOThI
OEJAEPAJIBHOE ATEHTCTBO XEJIE3BHOJOPOXHOI'O TPAHCIIOPTA

denepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEXKICHHUE
BbICLIETr0 00pa30BaHUs
«HpKyTCcKmii rocy1apcTBeHHbIH YHUBEPCUTET MyTel co001eHHsD)
PI'bOY BO UpI'VIIC

Kadenpa «3nexTposnepreTrka TpaHCcIopTa

3agaHue
Ha KypCOBYIO paboTy

ITo kypcy «Teopust 3IEKTPUUECKON TATH»
Crynent lBanoB UBan MBaHOBHY
Tema kypcoBoii paboThl «TATOBBII pacueT TPy30BOTO MOE3/1a C JIEKTPOBO30OM MEPEMEHHOTO TOKa»

HcxonHpie naHHbIe:

1. Cepus 10KkOMOTHBA BJISOP
2. JlanHble 0 cocTaBe
% BaroHoB B cocTase (110 BeCy):
4-ocHbl€ Ha POJIMKOBBIX MOJUIUITHUKAX 0 65
6-0CHBIE Ha POJIMKOBBIX MOIIUITHUKAX 3 20
8-0cHBIC Ha POIMKOBBIX MOJIIUITHAKAX Y 15
Cpennsis Macca BaroHOB:
4-0CHBIX HAa POJTMKOBBIX MOJIIUITHUKAX Mg4, T 72
6-0CHBIX Ha POJIMKOBBIX MOALIUITHUKAX M6, T 82
8-0CHBIX Ha POJIMKOBBIX MOAIIUITHUKAX Magg, T 160
3. Jlanuble o mpoduiie nyTH (cM. Ha 0OpaTHOM Nel
CTOpPOHE)
4. Hanpsioxenne B koHTakTHON ceTu Uy, KB 19

5. MaxkcumanbHast CKOPOCTb ABVKEHHS Vyax, KM/T 100



©ooNe

JlnmiHa MpUeMOo-0TIPaBOYHBIX MyTeH CTaHIUHU Lyon, M 1200

Topmo3Hoii myTh S, M 800
Tun xonomox qyTyHHBIC
Tun nytu 0€3CTBIKOBOI

Pexomennyemas nureparypa

1.
2.
3.

4.

[IpaBuna TAToBBIX pacueToB A1 moe3aHor padbotsl (ITTP)

OcunoB C.M. OcHOBBI TOKOMOTUBHOMU TATH. — M. : Tpancnopt, 2002. — 440c.
CnpaBounuk. Tsaroseie pacyeTsl / o pen. a-pa texd. Hayk. T.IL.I'peGentoka. — M. :
Tpancnopt, 1987. —272 c.

Tsroseie pacueTsl: npaktukym / B.B. Makapos, B.A. Tuxomupos. — Upkytck : UpI'VIIC,
2018. - 48 c.

Ipumeuanue: XapakTepUCTUKH 3JEKTPOBO30B MpPEACTaBIEHBI B /1/.

Hara Beimaun 3ampanus «04» oxtaops 2023r.

3a,I[aHI/I€ MOJIYYHJI

(Moarucs, ©.1.0.)

PykoBoauTenb KypcoBoit paboThl /B.A. Tuxomupos/

[Tpoduib mytu Ne 1

Howmep Kpyruzna Jnuna Kpussie (panuyc u Cranuus
AJIEMEHTA YKJIOHA, %o JJ€MEHTa, M JUTMHA), M ydacTka

1 0,0 2500 Crannus A
2 -1,5 1500

3 +3,0 2500

4 +5,0 900

S) +1,0 1300

6 +2,0 2000 R =700; Sy, = 350

7 0,0 900

8 -3,0 1000

9 0,0 750

10 +3,5 2000 R = 850; S« = 400

11 +6,0 1500

12 +1,5 800

13 -10,5 1600

14 +1,5 1750

15 +3,0 850

16 +4,0 2750 R = 950; S, = 500

17 0,0 2500

18 0,0 1500

19 -9,0 7500 R =900; Sy, = 700

20 +5,0 900

21 +1,0 1300

22 +2,0 2000

23 0,0 900 R = 800; Sip, = 300

24 -3,0 1000

25 0,0 750

26 +11,0 2000




27 +9,0 7500

28 +1,5 800

29 0,0 1600

30 +1,5 1750 R = 950; S, = 650

31 +3,0 850

32 +4,0 2750

33 0,0 1600 Crannusa B

OO6pazel TUIIOBBIX BOIIPOCOB JJISl 3aLIUTHl KYPCOBBIX paboT

MeTtoauka mOCTpOCHUS ONPEIEIEHHOTO Y4acTKa KPUBOH CKOPOCTH JIBUKEHHS 1MOe3/1a
Metoanka moCTpOSHHS OTIPENIECIIEHHOTO yJacTKa KPUBOM TOKOIOTPeOIeHUs Toe3/1a
MeToauKa MOCTPOCHUS ONPEeIEHHOrOy4acTka KpUBO BpEMEHH X0/1a Toe3/1a

3.7 IlepeyeHb TeopeTHYECKUX BONMPOCOB K IK3aMEHY
(nIIs OTICHKY 3HAHMI )

MexaHu3M 00pa3oBaHUs CHIIBI TATH

DneKTpruIecKoe TOPMOKEHUE: PEOCTaTHOE, PEKYIIEPATUBHOE

Cuuibl cLeruieHus Kojieca ¢ pesibcoM. Peanmu3anus cui cueruieHus

DNeKTpOMEXaHNYECKHE XapaKTEPUCTUKH Ha BaJly TSATOBOTO JABHTATEIIsS

OCHOBHOE COIIPOTHBIICHHE JBIXKEHUIO 110€3/a

DNEeKTpOMEXaHNYECKHE XapaKTEPUCTUKH TATOBOTO ABUTaTeNsl, OTHECEHHBIE K 0001y KoJieca

NGO~ wWdE

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.

[Tnan 1 npoONBHBINA MPODUITH KETE3HOA0POKHOMN JIMHUN

PGI‘y.]'II/IpOBaHI/Ie CKOPOCTH ABWKCHHA H3MCHCHUCM HAIIPSXKCHUA, MMOABCACHHOIO K TAIOBOMY

JIIBUTATEIIO

HOHOJ’IHHTGJ’IBHO@ COIIPOTUBJICHUC ABUKCHUIO I10C31a

PermepOBaHHe CKOPOCTH ABHKCHUA N3MCHCHHEM COIIPOTUBJICHHUA PE3UCTOPA, BKIKOUCHHOTO

OCICI0BATCIIbHO B LCIIb TATOBOI'O IBUTATCIIA

Mexanuueckoe
TOPMOXKEHUU

Pel"y.]'II/IpOBaHI/Ie CKOpPOCTH ABMIKCHHUA NU3MCHCHUECM MArHUTHOTI'O IIOTOKA TATOBOT'O ABUT'ATCJIA

TOPMOKEHUE.

OOpazoBaHue TOPMO3HOM

[Tpunun paboThI 3JEKTPOABUTATEINS IOCTOSHHOTO TOKA
Teopernueckas OCHOBa ypaBHEHUS JBUKEHUS 110€3/1a
OCHOBHBIE 2JIEMEHTBI KOHCTPYKIMH 3JIEKTPOJBUTATENS TIOCTOSIHHOTO TOKA
YpouieHHas CUI0Bas CXeMa IEKTPOIOIBHKHOTO COCTABA MMOCTOSHHOIO TOKA
TsaroBast XapakTepUCTHKA TATOBOIO JBUTATENS

B3anmHoe BiusHUE AIEKTPOBO30B

Tsropas XapPaKTCPUCTHUKA SJICKTPOIIOABUKHOI'O COCTAaBa
OCHOBHBIE 3JIEMEHTBI CUJIOBOM LCIHU 3JICKTPOIIOABUKHOI'O COCTaBa MOCTOSIHHOT'O TOKA
YHpOH_IeHHaH MaTCMAaTUYCCKasA MOJCIIb ABHIXKXYIICTOC ITOC3a
Bimmsgumne HaITPsXKCHUA Ha TOKOIIPUEMHHUKE Ha YCIIOBUSA JBUKCHHA ITOE3/1a

Ananus YpaBHCHUSA IBUKCHUS I1OC31a

npu MCEXaHUYCCKOM

prOHIeHHaﬂ CHUJIOBaA CXE€Ma 3JICKTPOIIOABHMIKHOT'O COCTaBa IIEPEMCHHOI'O TOKaA
Mertonsl pelICHU OCHOBHOI'O YpPaBHCHUA ABUKCHUS IMOC30a
prOHIeHHaﬂ CHUJIOBaA CXE€Ma 3JICKTPOIIOABHMIKHOT'O COCTaBa IIEPEMCHHOI'O TOKaA
O6H_II/IC CBCIACHUA O HArp€BAaHUU TATOBBIX JIBUTaTelIeH

Pacder m mocTpoeHue nuarpaMmbl YAEIBHBIX YCKOPSAIOIIMX M 3aMEUISIONIMX CHUJI MOoe3Ja B
peXHUMax TsTH, BEIOEra U TOPMOKEHUS
Crioco0pI pacueTa HarpeBaHUs U OXJIAXKICHUS TATOBBIX JABUTATEIICH

Pemenue TopMo3HO# 3a1a4n
Crnioco0rlI pacueTa pacxoja 3JeKTPUUECKON SHEPTUY Ha JABM)KEHUE TI0e3/1a

CropsiMiieHHe U IpUBeIeHUE MTPODUIIS TyTH



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

agrONE

©®~No

10

No ok

DKOHOMHUSI SJIEKTPUYECKOU SHEPTUHU MPHU TSTE MOE3I0B
HMnynibCHOE perylnupoBaHUE HANPSHKEHUS

BnusiHue HanpskeHUs: Ha TOKOIPUEMHHKE Ha pabOTy BCIOMOTaTeNIbHbIX MaIIUH
Pacuer u npoBepka maccel oesna

He3zaBucumoe Bo30yk1€HUE TATOBBIX ABUraTesei
ITocTpoeHne KpUBOM CKOPOCTH ABUKEHUS 110€31a
Teopernueckas OCHOBa ylpaBiICHUs IBHKEHUS 110€3/1a
[TocTpoeHne KpUBOM BpEMEHM XOJa 110€e3/1a

ITocTpoeHne kpuBOH TOKOMOTPEOIIEHUS 110€3/1a

Pacyer pacxona aeKTpUYECKON SHEPTUU Ha TATY M1OE30B
IIpoBepka Beca noe3/1a 0 HarpEBaHUIO TATOBBIX JIBUrATENEH

3.8 IlepeyeHb TUMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY
(U1 OLIEHKH YMEHUIA)

OT1nMuuMe JIeKTPUYECKON TATU OT TEIUIOBO3HOM

[Taccaxxupckue U rpy30Bbl€ 31€KTPOBO3bI

[TonsTus: cuia cLenyeHus, Cuila peakiiy Oophbl, BPAIIAOIIMI MOMEHT, KacaTelbHasl CUJIa TATU
ITonsATHE crcTeMbl KoJeco-penbe. BpararebHoe 1 OCTyNaTelIbHOE JBHKEHNE
[MonsATHS: MEXaHUYECKOE TOPMOKEHHE, DJIEKTPHIECKOe TopMokeHne. HazHauenwe,
KJIaccu(uKarys

CoBpeMeHHbIE TATOBbIC ABUTaTeNM. KOHCTpYKIMS, TpenMyiecTBa, HEJOCTATKH
CoBpeMeHHbIE TOKOIpUEMHUKU. KOHCTpyKIMs, IpeuMyliecTBa, HEJOCTATKU
CoBpeMeHHBIE 3IEKTPOBO3bI TOCTOSHHOTO TOKA (ITACCAKUPCKUE, TPY30BHIC)
CoBpeMeHHbIE 3IEKTPOBO3bI IEPEMEHHOI0 TOKa (TacCa)KUpCKUe, Ipy30BbIE)
Cospemennsie anekrpornoes3na, CCIIC, peabcoBbie aBTOOYCHI U T. 1.

3.9 IlepevyeHb THMOBBLIX MPAKTHYECKHUX 3a[aHUI K IK3aMeHY
(715t OIIEHKW HABBIKOB M (WITH) OTIBITA IESTEILHOCTH)

CrpsimiieHHe U puBeeHUE NPOPHIIA IyTH

Amnanu3z npoduiis nytH. Bei0op pacdeTHOro u CKOPOCTHOTO MObEMOB
Pacyer maccel moesna

IIpoBepka paccunTaHHON Macchl COCTaBa

a) Ha BMCCTUMOCTD I10€3/1a 110 AJIMHC IMMPUCMOOTIIPABOYHBIX HYTGI/I CTaHIIMH
6) Ha BO3MOKHOCTB TPOT'aHUA C MECTA
B) Ha BO3MOKHOCTBb MPCOAOJICHUA CKOPOCTHOT'O IMOAbEMA

8.
9.

10.
11.
12.
13.
14.
15.
16.

Pacuer u noctpoeHue auarpaMm yaelbHbIX PaBHOAEHCTBYIOLIUX CHUIT
Cunbl, AEMCTBYIOLINE HA MTOE3]] B PEXKUME TATH

Cunbl, elicTBYIOIIME HA NTOE3] B PEKUME XOJIOCTOIO X0/

Cunbl, AeiCTBYIONIME HA NTOE3/] B PEXKUME TOPMOKEHUS

Pemenne TopmMo3HOM 3a1a4u

[TocTpoeHne KpUBOM CKOPOCTH ABUKEHUS NOE31a

[TocTpoeHne KpUBOH TOKOMOTPEOICHUS 110e3/1a

[TocTpoeHue KpuBOl BpEMEHH X0/1a MTOE3/1a

Pacuer pacxozna 3JIeKTpO’HEPIUHU Ha TATY M10E€3/11a



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP MPOBEAEHUS KOHTPOJBHO-OIIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCLHUILINHBIL.

HanmenoBanue
OLEHOMHOTO OmnwmcaHus MPOIEeAYPHI MPOBEACHUS KOHTPOIBFHO-0IIEHOYHOTO MEPOTIPHATHS U MIPOIICTYPHI
OILICHMBAHMUS PE3YNbTAaTOB O0YUCHHUS
cpencTaa

CobecenoBanne, MPeoyCMOTPEHHOE pabodell MporpaMMoOi TUCHWIUIMHBI, TPOBOAWTCS Ha
MPaKTHYECKOM 3aHATUH. [lpernojaBaTenh HAa MPAKTHYSCKOM 3aHATHH, MPEIIICCTBYIOMIEM
CobGecenoBanue 3aHSTHIO TIPOBEACHHS KOHTPOJIS, IOBOAUT O O0YYAIOIINXCS TEMY, BOIPOCHI /ISl TOJrOTOBKH
K cobecenmoBaHmio. Pe3ympTaThl cobeceqoBaHUs MPEMoJaBaTeNb JOBOAUT O OOYJArOLTIXCS
cpasy MocIie 3aBepIICHUs COOeCceI0BaHUs

BrmonHeHNe pa3sHOYPOBHEBHIX 3a/1ad (3aJaHuil), MPeIyCMOTPEHHBIX pabodell mporpammon
PasHoypoBHeBas 3a1aua | JUCLUILUIMHEL, IIPOBOMATCS BO BPEMs NMPAaKTHYECKHUX 3aHATHH. Bo BpeMs BBHINONHEHUS 3a1ad
(3amanme) (3amaHmii) pa3pemnraercs MoIb30BaThCs YIeOHUKAMH, CIIPaBOYHUKAMU, KOHCIICKTAMH JIEKIIHH,
TETPaAsSIMHU JUIS IPAKTHYCCKUX 3aHATHH

3amuTa KOHCIEKTOB, IPEIyCMOTPEHHBIX pabodel IporpaMMON TNCIUILTHHBL, TIPOBOJUTCS BO
BpeMsl  TPaKTHYECKMX  3aHATHHA. [IpermojgaBaTtens Ha  NMPAKTUYECKOM  3aHATHH,
MIPEALIECTBYIOMEM 3aHATHIO IPOBEACHHS KOHTPOJA, NOBOJUT 1O OOyYarOUIUXCS: TEMYy
KOHCIEKTOB U TpeOOBaHMUs, IPEABSIBIIEMbIC K MX BBIIOJIHCHUIO U 3aIUTE

KoHncnekt

3ammTa 1abopaTopHBIX pabOT MPOBOAUTCS BO BpeMs JaOOPAaTOPHBIX 3aHATHH. Bo Bpems
NPOBENICHNUS 3aIUUTHI JabOpaTOpHOU pabOTHI MOJB30BATHCS YUCOHHKAMHM, CIIPABOYHHKAMH,
KOHCIICKTaMH JICKLIUH, TETPaIsIMH He pa3perieHo.

[penonaBatens Ha J1abopaTopHOU padoTe, MPENIIECTBYIOMEH 3aHATHIO POBEICHUS 3alLHUThI
nabopaTtopHOU paboOTHI, AOBOTUT JO OOYYAIOLIMXCS: HOMEp 3alluInaeMoil jabopaTopHON
paboThI, BpeMst Ha 3aIUTy J1abopaTOpHOi pabOTHI.

[penonaBatens HHPOPMHUPYET 00YUAIOIIUXCS O Pe3yJIbTaTax 3aluThl JabopaTOpHOH padoThI
cpasy 1ocJie ee KOHTPOJIbHO-OLICHOYHOTO MEPOIPHUATHS

JlabopaTopras pabora

Xo/1 BBIMOJHEHHST PA3/Je/IOB KYpPCOBOW pa0OThl B paMKaX TEKYIEr0 KOHTPOJIS OIIEHHBACTCS
MpernojaBaTeieM HCXOsl U3 O00ObEMOB BBIMOJIHEHHBIX PabOT B COOTBETCTBHE CO MIKAJIAMU
oneHuBanus. llpernomaBarenib UHOOPMHUPYET OOYYAIOMIMXCSA O PE3yJbTaTaX OLCHUBAHUS
Kypcogast pabora BBIMOJHEHHSI KyPCOBOT'O MPOEKTA Cpa3y Mocie KOHTPOIbHO-OIIEHOYHOTO MEPOIPHUSITHSL.

B xone 3amutel KypcoBoi pabOThl 00ydYaIOIIUACS AelaeT JAOKJaJ] MPOTSHKEHHOCThI0 5 — 7
MuHYT. [IperongaBarenb CTaBUT OKOHYATENIBHYIO OIIGHKY 3a KYypCOBYIO paboTy mocie
3aBCPHICHUA 3allIUTBI, YYUThIBAsd YPOBCHB €€ 3allIUThI

Jna opraHuzauuMu M TOPOBEACHUS IPOMEXKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJJaHUs HJIM HWHBIC MaTCpualibl, HGO6XOILI/IMI)IC JJIA OLCHKHU 3HaHI/II\/'I, YMGHI/II\/'I,
HABBIKOB U (MJIM) OMBITA JIEATEIHHOCTH, XapaKTePU3YIOIIUX dTanbl (POPMHUPOBAHUS KOMIETSHIIHA B
IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI.

[IepeueHb TEOPETHYECKUX BOIPOCOB M TUIIOBBIE NMPAKTUYECKHUE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTU IS MPOBEJEHUS MPOMEKYTOUHOM arrecTaluu oOydarouiuecs MOJy4aroT B Hadale
ceMecTpa dYepe3 JIIeKTPOHHYI HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (uunbiid
KaOMHET 00y4aromerocs).

Onucanue npoueayp nNpoBeAeHUs MPOMEKYTOYHOM aTTecTAllUM B (pOpMe IK3aMeHa
1 OLICHMBAHUS Pe3yJbTATOB 00y4eHH
[IpomexyTrouHas arrecranus B (popMe 3K3aMeHa MPOBOIAUTCS ITyTEM YCTHOTO coOece10BaHus
1o 6uneraM win B GopMe KOMIbIOTEPHOTO TECTUPOBAHUSI.

[Ipn mnpoBegeHMM NPOMEKYTOYHOM arTecTauuu B ¢opMe cobOeceoBaHUS OUIIETHI
COCTaBJIAIOTCS TAKUM 00pa3oM, YTOOBI KaXKbIi M3 HUX BKIIOYAJ B c€0s TEOPETHUUYECKHE BOIIPOCH U
MIPaKTHYECKUE 3aaHU.

buner comepkuT: 1Ba TEOPETUYECKHX BOIpOCAa Ui OLEHKU 3HaHUU. Teopernueckue
BOIPOCHI BBIOMPAIOTCS U3 MEPEUHs BOMPOCOB K HK3aMEHY; /IBa MPAKTHYECKHX 3aJaHus: OJAHO W3
HUX JUISl OLIEHKH YMEHUH (BBIOMpaeTcs M3 MEepevHsl THIOBBIX MPOCTHIX MPAKTHUECKUX 3aJaHUM K
9K3aMEHY); ApPYroe MpakTUYECKOe 3aJaHue JJIsl OLICHKH HAaBBIKOB M (WMJIM) OIBITA JEATEIbHOCTH
(BBIOMpAIOTCS U3 TIEPEYHs THUIOBBIX MPAKTHUECKUX 3aJaHUi K K3aMEHY).




Pacrnipenenennie TeopeTHUECKUX BOMIPOCOB U MPAKTUUYECKUX 3aJJaHUM M0 3K3aMEHAI[MOHHBIM
OuneTaM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydaronmxcs goctymne. PazpaboTanHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAI[MHOHHO-00PAa30BaTCIbHYIO CpEay
NpI'YIIC, a xpanutcs Ha kadeape-pa3padoTiyrke (HOHIOB OLICHOUYHBIX CPE/ICTB.

Ha sk3amene oOyuaromuiics Oeper OuUieT, A MOArOTOBKM OTBETa Ha HK3aMEHAIIMOHHBIN
ouner oOyuaromeMycst OTBOAUTCS BpeMs B mpeaenax 45 munyt. B mpouecce oTBera o0y4aromerocs
Ha BOIIPOCHI U 33/1aHus OHIIeTa, MPenoiaBaTesib MOXKET 33/1aBaTh JOMOJHUTEIIbHbBIE BOIIPOCHI.

Kaxnpiii Bompoc/3amaHue Ousera OLEHHBAETCS IO 4YeTbpeXOaIbHOM cuUCTeMe, a jaiee
BBIUKCIISIETCST cpefHee apu(METHUYECKOe OIICHOK, IOJIYYEHHBIX 3a KaXKIblil BOIpoOC/3aJaHue.
Cpennee apudmeTHUECKOE OLIEHOK OKPYTIISETCS 10 LEeJIOro MO MpaBUiiaM OKpPYTJICHHUS

[Ipu mpoBeneHMM NPOMEXKYTOUYHOM arrecTauud B (OpPME KOMIIBIOTEPHOTO TECTUPOBAHHS
BapHaHT TECTOBOro 3agaHus Qopmupyercs u3 (oHAa TECTOBBIX 3aJaHUN MO JUCIHUILIUHE
CIIy4aifHBIM 00pa3om, HO ¢ ycinoBueM: 50 % 3amaHuii JOMKHBI OBITh 33JaHUSIMH OTKPBITOTO TUIIA U
50 % 3amaHuil — 3aKpHITOrO THUIIA.

Oo0pasen 3K3aMeHAIIMOHHOT0 OnJieTa

. YTBepxkaao:
JK3aMeHAUMOHHBII omJieT Ne 1

. 3aBenyromuii kadenpoit DT
1o qucuuminie « Teopusi 3JeKTPUYecKoi TATH
MPTYTIC Amett D D « » UpI'YIIC

20__-20__
y4eOHBbIH rox

1. SHGKTpOMeXEIHI/I‘leCKI/Ie XapPAKTCPUCTHUKH HA BaJly TATOBOI'O ABUTATCIIA

2. OKOHOMHUS BHCKTpI/I‘{CCKOﬁ OHCPI'HU IIPpHU TATC IIOC310B

3. Pemmienre TopmMo3HOit 3a1aun




