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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Ienpro n3y4eHns JaHHON TUCUUILIMHEI SBIISCTCS ONTHMU3AINs HCIOIB30BaHUS IIPOITYCKHOH CIIOCOOHOCTH
KEJE3HOJJOPO’KHOIO TPAHCIIOPTA, TEXHUYECKUX CPEJICTB B LIEJISIX CHIKEHHS Ce0ECTOMMOCTH MEPEBO30K, 00eCceYeH s X
3¢ eKTUBHOCTH, H3y4eHNE NPOLIECCOB IBIKEHHMS 110€3/1a, UCIIOIb3Ys MOIyICHHbIC 3HAHUS B IIpoLecce pa3paboTKH U
peanu3anuy Hanboaee SKOHOMUYHBIX U OE30MAaCHBIX YCIOBHH SKCILTYaTaI[lH IOKOMOTHBOB.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (pazpen) OI1: | b1.B.05

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

(MOJYJIST)

ITK-3 CriocoGeH BBIMONHSITH PACYETHI 10 MOUCKY ONTUMAIIBHBIX PEXKUMOB BEACHHUS 110312 1 HOPMUPOBAHHUIO PACX0/1a
BHEPrOPECYPCOB Ha TATY TOE3/I0B

IIK-3.1 PaccunteiBaet CKOpPOCTb ABHXKCHUA B 000 TOYKE IIYTHU U BpPCMCHH XOJa Imoe3aa 1o Ne€peroHamM mpu ONTUMaJIbHBIX
pPexKHUMax BOXKICHUA TOC3/10B

T1K-3.2 BrimonHseT pac4eT TOPMO3HBIX CPEIICTB, OMPECIIsIeT PAcX0l SJHEPropeCcypCoB U MpoBepsieT Ha 3H(HEKTHBHOCTD
HCTIONB30BAaHMSI JIOKOMOTHBHOH MOITHOCTH

B pe3yabTaTe 0cBOEHUS AMCHUIIMHBI (MOIYJIs) 00yUAIOIIHIiCS T0JI3KEH

3.1 |3unarhb:
3.1.1| - TeopuIo OBMKEHUS MOE3/a;
3.1.2| - XapakKTepUCTUKU PEKUMOB JIBUXKEHUS 110€3/13;
3.1.3| - MeToabl peanu3alnu CUJ TATH U TOPMOKEHUS;
3.1.4| - MeToabl HOPMHPOBAHUS PACXOAA PECYPCOB HA TATY MOE3/0B.
3.2 | YmeTh:
3.2.1| - onpenensaTh MOTPeOHOE KOJTMIECTBO TOPMO30B, ITOKA3aTEeNN OE30MACHOCTH ABMYKECHHS, [UTMHY TOPMO3HOTO ITyTH;
3.2.2| - pacueTHYIO CUIIy HaXKaTHS;
3.2.3 | - BBINOJNHATH TATOBBIE PACUETHI U BEIOUPATh PAIlMOHAIBHBIEC PEXKUMBI JBIDKCHUS MOE3/1a.
3.3 | Baagers:
3.3.1 | Bnageer TeXHOJIOIMSIMHU TSTOBBIX pacu€TOB U METOAMH HOPMHUPOBAHMS PACXO0/la PECYPCOB Ha TATY IIOE3/0B.
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI (MOAYJIS)
Kon HaumenoBaHue pa3/iesioB U TeM /BU/ 3aHATHS/ Cemectp | YUacoB | IIpumeuanue
3aHATUS / Kypc
Paznen 1. TpancnopTHble cpecTBa U 3j1eMeHTbI MHppacTpykTypbl OAO
"PXK/I" onpeaensiioniue TAry Noe3aos.

1.1 MeTtononorudeckiue OCHOBBI TEOpUM TATH. OOLIHe CBEACHUS O TATOBOM 7 1
moaermxHOM cocTase (TTIC). BiusHue 371eMeHTOB HHPPACTPYKTYPHI, TaKHX Kak
yTh, cUCTEeMa dJ1ekTpocHab)erus aiist DT1C, Ha opraHU3aIIo0 TBUKEHHS
moe3noB. /Jlex/

1.2 Brlaya KOHKpETHOTO BapuaHTa 33/1aHusl MapaMeTPOB MOABIKHOTO COCTaBa IJIst 7 2 [pakruueckas
BBINTOJTHEHHS KypcoBoi paboThl. [IpHBOIATCS IPHMEPHI IO MTOUCKY HCXOIHBIX MOATOTOBKA
nmapameTpoB B kaure «I[IpaBuma TAroBeIx pacuerony. /I1p/

Paznen 2. BiausiHue xej1€3H0I0POKHOIO IYTH HA TATY M0€3/10B

2.1 [Inan u npodune mytu. BausHue KpUBBIX HA CKOPOCTDH ABMXKEHUS TIOE310B. 7 1
Cuuibl CONpOTUBIIEHHUS ABUKEHHUS T10€3/1a, OCHOBHOE U JIONOHUTENILHOE
conpoTuBieHus /JIex/

2.2 OO61m1re cBeieHUs 0 KOHCTPYKIIMK KOHTAKTHON CETH, CIIOC00aX TMOIBECKU U 7 1
3aKpeIICHUs MPOBOJIOB, X BIMSHHUE Ha CKOPOCTh IBMXKEHUS TTOE3/I0B.

Meporpusarus 1o yMEHbIIECHUIO COPOTUBIECHUS IBH)KEHUIO 110€3/1a.
TexHnYecKne BO3SMOXXHOCTH TIOBBIIICHUS CKOPOCTH B KPUBBIX. /JIex/

2.3 CrpsiMJIeHHE JIEMEHTOB MPOQUIIS ITyTH. BRIOOp BENMMYHUHBI pacueTHOrO 7 2 [Ipakruueckas
oABEeMa, MaKCUMAJIBHOTO II0OIbEMA U CITyCKa JUIS 3aJaHHOTO yd9acTKa MIOATOTOBKA
nyru. /Tp/

2.4 O0mmue cBeieHHs 0 pabodeM Mporecce U TEXHUKO-OKOHOMUYECKHAX TOKa3aTeIsIX 7 2 [Ipakrnueckas
pa6ots! [1C. /TIp/ TOJITOTOBKA
Pasnea 3. KourakTHas ceThb




3.1

OOmue cBeieHNs 0 KOHCTPYKIIMU KOHTAKTHOM CETH, Coco0ax MOABECKH U
3aKpETUICHHUS IPOBOJIOB, MX BIIMSIHUE HAa CKOPOCTH JIBH)KEHUS 0e3]0B. BrusiHue
MOIITHOCTH TATOBOW ITOJCTAHIINH Ha OPTAHU3AINIO TSHKETOBECHBIX H
JUTMHHOCOCTaBHBIX ITOE3/I0B, Ha MEXKIIOC3HONH HHTEPBAJT IBHKCHII.

/Jlex/
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Ornpezienienne JUTMHBI cocTaBa noesaa. [IpoBepka Macchl cocTaBa Ha TPOraHHE C
mecta. /TIp/

IIpaxrnueckas
MOATOTOBKA

Paznen 4. TexHUKO0-I)KOHOMHYECKOE CpaBHEHHE BUOB TAI'M U TUIIOB
JIOKOMOTHBOB

4.1

MexaHu3M BO3HUKHOBEHHMS CUJIBI TSTU U TMOCTYNATETbHOTO IBHKEHHS
MOJBIKHOIO cocTaBa. CpaBHUTENIbHBIE TATOBO-3HEPIETHYECKUE
XapakTepucTUKU pa3nuuHblx Tunos TIIC onpepensomue Bec U CKOPOCTh
noe3na. /Jlex/

4.2

TsiroBast XapaKkTepUCTHKa JIOKOMOTHBA. PacueT HCXOMHBIX TaHHBIX C
npuMeHeHrneM DBM. Ha3zHaueHue TSATOBBIX pacueTOB M UX POJIb B OPraHU3AIHH
JBYDKEHUS 110e3/10B. OCHOBHBIE THITHI TSATOBBIX 3371a4, PEIIAeMbIX C TOMOIIIBIO
ypaBHeHUs IBWkeHus moezna. /IIp/

[Ipakrtrueckas
TOJTrOTOBKA

Paznen 5. ConpoTruBiieHHe TBUKEHHIO Oe3/1a

5.1

OCHOBHBIC IIOHATUSA N KJ'IaCCI/I(l)I/IKaIII/IS[ CUJn COHpOTI/IBJ'[eHI/If{ JABUXXCHHUIO
noe3naa /Jlex/
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Bupl conpoTHBIIEHNI ABIDKEHHIO TToe3/1a U ero cHmxenune. /[1p/

IIpaxruueckas
MOATOTOBKA

Pa3nen 6. Topmo3HbIe CHIIBI TTO€3/1A

6.1

OOmue cBeieHns 0 BUAAX TOPMO3HBIX CHII, IPHHIMI WX AeHcTBus. Binsaue
THUIIOB TOPMO30B HA CKOPOCTH ABMXKEHUs. /JIex/

6.2

OnpepeneHue BeTUUYUHBI TOPMO3HOTO K03 duirenTa. Pemenne TopmosHoit
3a/laud MaTeMaTuIecKuM U rpadudeckum metomom. /I1p/

[Ipakruueckas
HO/ATOTOBKA

Pa3nen 7. TeopeTnueckne 0CHOBBI METO0B pacueTa IBHKEHUS M0e3/1a

7.1

OObmue TeopeTHIecKrue OCHOBBI METOOB penieHus quddepeHnnaaTb-Horo
ypaBHCHUS BIDKCHUS moe3za. /JIex/

7.2

TsroBast XxapakTepUCTHKA JIOKOMOTHBA. PacyeT HCXOAHBIX TaHHBIX C
npumeHenneM DBM. [locTpoeHne 3aBUCUMOCTEH CKOPOCTH M BpEMEHHU
JBIDKCHUS [I0€3/1a 110 3alaHHOMY ydacTKy Metomom MIIC. /TIp/

[Ipakrrnueckas
TOIrOTOBKA

Paznean 8. 3HepreaneCRne 3aTpaThbl HA IBUKEHUE MMOE31a

8.1

MertonuKa IIIaHUPOBAHUS M OPraHN3alud HOPMUPOBAHHS pacxoza
9HEPropecypcoB Ha TAry moe3nos. /JIex/

8.2

Onpenenenne pacxoja dYHepropecypcos. /JIex/

Pazgen 9. CamocrosiTesibHast padoTa

9.1

IMoxroroka k ekiusim /Cp/

9.2

IMoaroroBka k mpakruycekum 3auatusm /Cp/

16

9.3

Bernonnenue KypcoBoro npoekra /Cp/
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[Ipakrtrnueckas
TO/ITOTOBKA
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OCHOBHBIE CBE/ICHHS O JOKOMOTHBaX. OCHOBHBIE 3JIEMEHTHI YCTPOUCTBA
MEXaHUYECKOH U NEKTPUUECKON YacTH MOABMKHOTO cocTaBa. /Cp/

9.5

Mertonp! pacueTa cuil CONPOTUBIIEHUS IBUKEHUIO JTOKOMOTUBOB U BarOHOB.
MeponpuaTrs o yMEHBIIEHUIO CONPOTUBIICHUS IBUKEHUIO TI0€3/1a.
TexHIUECKEe BO3MOXXHOCTH TTOBBITIEHUS] CKOPOCTH B KpHBBIX. /Cp/

9.6

Bunp! koHTaKTHBIX MOABECOK. OMOphI KOHTAKTHOH ceTu. [IpoBoga KOHTAKTHOM
cetu. M3onsartopsl. Penscosele nenu. /Cp/

9.7

IIpenmyiiecTBa U HETOCTATKHU IEKTPUUECKON U TEMJIOBO3HOM TSTH.
OnekrpocHabXeHUE SIEKTPUGHUIIMPOBAHHBIX JKEIIE3HBIX 10por. TsAroBble
MIOJICTAHIIMH TTOCTOSIHHOTO B TIepeMEeHHOr0 ToKa. /Cp/

9.8

Bup1 conpoTHBIIEHUI IBIDKEHHIO ITOe3/1a U ero cHikenne. /Cp/




9.9 Teopernueckue 0OCHOBEI Iporiecca 00pa30BaHUS CHIIBI TATH, CO3/1aBaeMOif 7 2
JIOKOMOTHBOM. BIHsiHIE KOHCTPYKITMOHHBIX U SKCILTyaTallMOHHBIX ()AKTOPOB HA
peaTH3aIiio CHIBI TATH. MeTOoIbI OIBITHOTO onpeeneHus kodddunrenra
CIICIUICHHMS H €TO pacueTHbIe 3HaueHus. /Cp/
9.10 MexaHU3M 00pa30BaHUS TOPMO3HOM CHIIBI M 3aKOH CIICTUICHHUS IIPH 7 2
tTopMmoxkeHnn. KoapuimeHT TpeHns 1 HaxxaTue TopMo3HOH konoaxu. /Cp/
9.11 MeTonsl ypaBHEHHs qBMOKEHUS moe3na. /Cp/ 7 2
9.12 Crpoc u npeoKeH!s JOKOMOTUBHOMU TATH HA PhIHKE TPAHCIIOPTHBIX 7 2
yemyr. /Cp/
Pa3znen 10. KonrakTHble 4achl HA aTTeCTALUIO
10.1 KypcoBoii ipoext /KA/ 7 2
10.2 sk3amen /KD/ 7 2.3

5. OHEHOYHBIE MATEPHAJIBI

OHCHO‘IHHC MaTepualibl OJId TPOBCACHUA HpOMe)KyTO‘IHOfI aTTCCTaluHu 06yqa101u1/1xc;1 TIPUBEACHBI B IPUIIOKCHUHN K

paboueii mporpaMme TUCIUTUIAHBL.

@DopMBI B BHIBI TEKYLIET0 KOHTPOIS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aJaHUMA, KPUTCPHH UX OLICHUBAHHUS,
pacmpeneneHre 60auToB IO BUAAM TEKYIIEro KOHTPOIS pa3padaThIBAIOTCS MPEoAaBaTeIeM JUCIUILINHEI C YIETOM €€ CIICIU(DUKA 1

JIOBOZATCS IO CBEICHUS O0YJAIONIIXCS Ha IEPBOM yIeOHOM 3aHSATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILLECTBISETCS MpenojaBaTeieM JUCHUIUIMHBL (MOIYIIsl) B paMKax KOHTAKTHOM
paboTHI U CaMOCTOATEIBHOMN paboThI 00ydaronxcs. st pUKCHpoBaHHS Pe3yNbTaTOB TEKYIIETO KOHTPOJIS MOXKET HCIOB30BaThCS

3UOC.
6. YAEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUITIJIUHBI (MOAYJIST)
6.1. Pexomenayemas qureparypa
6.1.1. OcHoBHas JauTEpaTYpa
ABTOpBI, COCTABUTENN 3aryaBue Wznarensc On. aapec
TBO, TOX
JI1.1 |Jlykus B.B. JKenesHble 1OpOru ¥ MOABIKHON COCTaB. 3apOXKICHUE U Owmck: https://e.lanbook.com/bq
pasButHe: yuebHoe mocodue OMI'VIIC,
2009
6.1.2. lono/IHUTe/ILHAS JIMTEpaTypa
ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI2.1 |Hoceipes /1. 4., TToaBIKHOM COCTaB JKEIE3HBIX TOPOT: METO/. YKa3. K BBIIL. Camapa: | https://library.samgups.r|
Bamumymnun P. T, TpaxT. padoT mo juct. [IprHINIBI TPOeKTHPOBaHUS CamI'VII
Pocnsiko A. 1., MOJBIKHOTO COCTaBa Juis 00yd. o crer. 23.05.03 C, 2016
Crpums 0. C., IMoxBMXHOI cocTaB XK. [. crenuaiu3. JIOKOMOTHBEI OYH. H
Ienukosckas B. C. 3a04. opM 00yHd.
JI2.2 | baokos IO.B., ABTOMaTH3AaIIMs JIOKOMOTHUBOB: YueOHOe MTocoOue JIsi By30B Mocksa: | https://umczdt.ru/books/
bazunesckuit .10, K.-JI. TPaHCIIopTa roy
I'pummenxo A.B., «YaebHo-
Tanaes B.®., METOI1YE
KocMmonamuanckuii CKHH
A.C. LIEHTp 1O
o0pazoBaH
WIO Ha
KEJe3HON
OPOXKHOM
TpaHCIop

Ten, 2007




6.2 I/IH(I)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyE€MbI€ IPU OCYIHIECTBJICHUHU 06p230BaTe.]'Il>HOFO npouecca mo IMCuuIJInHe

(MoyJ10)

6.2.1 IlepevyeHb JINLEH3UOHHOTO M CBOOOAHO PACIPOCTPAHSIEMOI0 IPOrPaMMHOI0 o0ecreyeHust

6.2.1.1 | Microsoft Offise

6.2.2 Ilepeuyenn npodeccHOHATBHBIX 0623 TAHHBIX 1 MHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

baza naHHBIX coBeTa MO JKEJIC3HOAOPOKHOMY TPAHCIIOPTY IroCy1apCTB-Y4aCTHUKOB CO,I[py)KeCTBa - WWW.SOVCtgt.rU

6222

6.2.2.3

baza nanupix OObeIMHEHNS TPOU3BOAUTENEH JKEIE3HOJOPOKHON TEXHUKHA - WWW.OPZt.Tu

6.2.2.4

6.2.2.5

ba3a nanneix Hekommepueckoro napTHepCTBa MPOU3BOAUTENEH U I0JIb30BATENEHN JKEIE3HOIOPOXKHOTO TOJBUXKHOTO
cocraBa «O0beANHEHNE BarOHOCTPOUTENCH) - WWW.OVST.If

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHBIe ayINTOPHH IS IPOBEICHNS 3aHATHH JICKITHOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIICIIMATN3NPOBAHHOIN MeOeIbIo
U TeXHIYECKIMH CPEACTBAMH OOyJIeHHS: MyIbTUMEIHHHOE 000pYyIOBAaHHE JUIS IIPEIOCTaBICHHs yaeOHOH HH(opMarn
OOJIBIIOH ayTUTOPHHU /WK 3BYKOYCHIIMBAIOIIEe 000pyI0oBaHKE (CTAIOHAPHOE WU IIEPEHOCHOE).

7.2

VueOHbIE ayAUTOPHH AL IPOBEACHHUS 3aHATHIH CEMHHAPCKOTO TUIIA, TPYNIIOBBIX U HHAUBUAYAIbHBIX KOHCYIbTAIWH,
TEKYILEro KOHTPOJIS U TPOMEKYTOUHON aTTECTAlUH, YKOMIUICKTOBAHHBIE CIICIUATM3UPOBAHHON MEOEITbIO U
TEXHUYECKUMH CPE/ICTBAMH 00y4EHHUS: MyJIbTHMEIHIHOE 000pYI0BaHIE H/UITH 3BYKOYCHIIMBAIOIIEe 000PYy/I0BaHUE
(cTanoHapHOE WM TIEPEHOCHOE)
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IomenieHust A1 CaMOCTOSTENBEHON PaOOThI, OCHAIICHHBIC KOMITBIOTEPHOH TEXHUKOH C BOSMO)KHOCTBIO TTIOJKIIOUCHHUS K
ceru "MHTepHET" 1 00ecneueHneM HOCTYIIA B HIICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

7.4

INomemtenust oyt XpaHEeHHUS M MPOGUIAKTHYECKOr0 00CITyXUBaHUS Y4eOHOTr0 000pyJ0BaHUS

7.5

INomenieHust a1 KypCOBOTO IPOSKTHPOBAHNS / BBIIOIIHEHHUS KYPCOBBIX pabO0T, YKOMIUIEKTOBAaHHBIE CIICIIHATN3HPOBAHHON
MeOeIbI0 ¥ TEXHUUECKUMHU CPeICTBaMH 00y4IeHHs (CTallMOHAPHBIMHU UM TIEPEHOCHBIMH).




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

TEOPUSA TAT'Y TIOE310B

(HaumeHosanue OUCYUNTUHBL(MOOYVS)

Hamnpapnenue moaAroToBKy / CieUaIbHOCTb

23.05.03 [MoaBuxkHOM COCTaB JKEJIE3HBIX JOPOT

(k00 u HaumeHosaHue)

HanpasnenHocTs (11podhuiis )/crienuann3anus

«BBICOKOCKOPOCTHOW HA3€MHBIN TPAHCIIOPT»

(naumenosanue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIBITA JAEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb CHOPMUPOBAHHOCTH KOMIIETECHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

HCHB HpOMeXCYTOHHOﬁ aTTCCTAllU — OLCHUBAHUC TPOMCKYTOYHBIX W OKOHYATCIBbHBLIX PC3YJIbTATOB
O6y‘ieHI/IH 1o JUCHUIIINHE, 06eCHeLII/IBaIOH_[I/IX AOCTHXKCHUE INIAHUPYEMBIX PE3YJIIBbTATOB OCBOCHUA

00pa3zoBaTeNbHON MPOTPAMMBI.

@opMBbI MTPOMEXKYTOUHOH aTTECTAIMHM: SK3aMEH, KYpPCOBOM MPOEKT, IMPEIyCMOTPEHHbIE YUEOHBIM

IIJIaHOM, B 7 CEMECTPE.

[Tepeuens KoMIETeHIINA, POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIINH

Kox nannkaTopa TOCTIKEHUS
KOMIIETEHIIHH

ITK-3. CriocoOeH BBIIOIHATH PACUETHI [0 OMCKY ONTUMAIBHBIX PEXKUMOB BEICHHUS 1T0E3/1a
1 HOPMHPOBAHHUIO PACcX0/a SHEPrOPECYpPCOB Ha TATY ITOE3/0B.

[1K-3.1. PaccuntniBaet
CKOPOCTh JIBXKCHUSA B JIIO00H
TOYKEC HyTI/I u BpeMeHI/I Xoaa
Moe3/1a 1o MeperoHam mnpu
OIITUMAJIbHBIX pe)KI/IMaX
BOXKIIEHUS I10€310B

[1K-3.2. BemmonHseT pacyer
TOPMO3HBIX CPEJICTB,
OTIpEeJIEeTISIET PacXos
SHEPropecypcoB U MpOBepseT
Ha 3 (HEKTUBHOCTH
HCIOJIb30BaHUs JIOKOMOTHUBHOM
MOIIHOCTH.

Pe3ynbrarel 00yueHus MO AUCHUILTHHE, COOTHECEHHBIE C MNIAHUPYEMBIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON MPOrPaMMBI

Kon 1 HanmMeHOBaHHE HHANKATOPA Pe3ynpTaTel 00y4eHus 0 TUCIUIIMHE O11eHOYHbIE
JOCTHXKCHUS KOMIICTCHIINN MaTtepualibl
(cemectp )

BPEMEHHM XOJa Io€3Jia Mo MeperoHam IMpu | MOJABHMKHOT'O COCTaBa.

IK-3.1. PaccuntriBaeT ckopocTh | OOyuaromuicss 3HaeT: TEOPHI0 JBHKECHHUSA
JIBIDKEHUST B JII00OH TOYKE TMyTH U | OCHOBaHHYK  Ha  3(dekTuBHOM  skciutyatanuei | 3amanums (1 - 23)

noe3na | Bompocer (1 - 15)

II0€310B. OIpCALIIATh HOTpe6HOC KOJIMYECTBO
PACYCTHYIO CHUJTY HAXKATHUA.

ONTUMAIIBHBIX pexnmax BOXJIEHUA | OOy4aromuiicss yMeeT: BBINONHATH TSroBblie pacdetsl, | 3amanus (1 - 8)
TOPMO30B,

TATOBOI XapaKTCPpUCTUKHU JIOKOMOTHUBA.

OOyuaromuiics BlameeT: TexHONOrued cocrabienus | 3amanus (1 - 3)

[1K-3.2. Bemonnsier pacyeT TOPMO3HBIX | OOydaromMicsl  3HACT:  XapaKTePHCTHKH

PEXKMMBI ABHIKCHHUA T10€3/1a.

pacxojia pecypcoB Ha TArYy MOE3/10B.

pexumoB | Bompocsr (16 - 42)

CpPEACTB, orpeaesseT pacxoj | ABMXKCHHUsS TMO€3[a; METOAbl peaju3alud cui Tsaru u | 3aganus (24 - 69)
9HEPropecypcoB ¥ NpPOBEpsieT  Ha | TOPMOXKEHHSI.

3¢ HEKTHBHOCTD ucronk3oBanns | OOywarormumiicss yMmeer: OmNpemessiTh Maccy cocraea, | 3amammst (1 - 15)
JIOKOMOTHBHOM MOIITHOCTH. JJIAHY TOPMO3HOI0 MYyTH, CKOPOCTH [JBHXXCHUA U

BPEMEHH XOJIa 10 MEePEeroHy W BEIOMpaTh paruoHanbheie | 3amanus (4 - 6)

OOyugaromuiicss BIajgeeT: METOJaMH HOPMHUPOBAHHUS

[IpomexxyTouHast arTecTamnus (3K3aMeH) MMPOBOJAUTCS B OJTHOM U3 CISAYIOMUX (HOpPM:
1) oTBeT Ha OWJIET, COCTOSINIUIN M3 TEOPETHUECKUX BOTPOCOB U MPAKTUYCCKUX 3a/IaHU;

2) BeinoaHenue 3aaanuii B DMMOC YHusepcurera.

[TpomexxyTouHas aTTecTanus (3aluUTa KypcoBOTO IPOEKTa) MPOBOIUTCS B OJHON U3 CIEIYIOMUX (opM:

1) oTBETHI HA OCHOBHBIE BOIPOCHI, PEIICHHBIE B KYPCOBOM ITPOEKTE;
2) BeimonHeHue 3aganuii B OMMOC YHuBepcurera.




2. Tunosbie! KOHTPOILHBIE 321AHUS WM HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMIA, yMEHMIi,
HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBble BONpPOCHI (TeCTOBBIE 3a]aHMs1) IJIAA OLIEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0
pe3yJabrara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon 1 HauMeHOBaHUE UHIUKATOPA O0pa3oBarebHbII Pe3ybTaT
JIOCTHKEHHSI KOMITETCHIIMU

[IK-3.1. PaccumntbiBaeT ckopocTh | OOydarommiics 3HAET: TEOPUIO [BIKEHWS II0e3/a OCHOBAaHHYI0 Ha J(QQEKTHBHOU
JIBIDKCHUS B JIIO00I TOYKE MyTH M | JKCIUTyaTalueil Mo JBIKHOTO COCTaBa.
BpeMEHM  XOAa  moe3ja Mo
MeperoHamM MpHU  ONTHMAIIbHBIX
PEKMMaX BOXKJICHHUS TTOE3/10B.
Tpumepwr sonpocos/z3adanuii
Tecm 1
Ymo obecneuusaem KoHCmpyKyus HOOBUICHO20 cocmasa?
a) bezonacHocmb O0BUICEHUS NPU OONYCKAEMbBIX CKOPOCMSX HA NPSAMbIX U KPUBLIX YUACMKAX HYmMu, NIAGHOCMb X004,
00CMAmMoyHyI0 YCMOUYUBOCHIb U NPOYHOCHIb.
6)nnagHoCcmb X00a, 00CMAMOYHYIO YCMOWYUBOCHb U HPOYHOCTb
8)6€30nACHOCIb OBUICEHUSL NPU HE OONYCIUMBIX CKOPOCMSIX HA OMOEIbHbIX YYACMKAX RYmu

2) MAKCUMAIbHO DA3GUBAIOUWYIOCS CKOPOCHb OBUIICEHUsSL HA NPSIMbIX U KPUGLIX YYACMKAX NYMU, C BblOOPOM ONPeOeieHHbIX
0CcobeHHOCmEll NAPamempos 10KOMOMUBA.
Tecm 2
B 3asucumocmu om ucmounuxa snepeuu Oiisk nPEEPAEHUs ee 8 MEXAHUYECKYI0 pabomy JLOKOMOMUEbl NOOPA30ENIOMC.
a) na 3asucumbvie (A8MOHOMHYLE) U He3a8UCUMbIE (HeABMOHOMHbIE),
0) nesagucumvle (HeA8MOHOMHbBIE) UTU 3A8UCUMbLE (ABMOHOMHBLE),
8) He3asucuMble (ABMOHOMHbLE) U 3a8UCUMbBLE (HEABMOHOMHbLE),
2)3asucumvle (ABMOHOMHbIE) U He3asuUCUMble (HeaBMOHOMHbBIE).
Tecm 3
Buibepume npasunvnoe onpedenenue:
a) DnekmpoBo30M HAZLIBAEMCSL IOKOMOMUS, UCMOYHUKOM IHEPSUU KOMOPO20 SGNISeMC sl dIeKMPUYECKdsl IHePeUsl, NOLYyYaeMds
uepes KOHMAKMHYIO Cenb OM JeKMPULECKUX CIAHYUTL,
6) DneKkmpo8o30M HA3LIBACMCSL IOKOMOMUS, UCIMOYHUKOM IHEP2UU KOMOPO20 AGNAEMCS DNIeKMPULECKAst IHEP2Usl, NOTYyYaemMas
om cobCmeeHH020 Ou3eb 2eHepamopa,
8) DNeKmpoB8O30M HAZBIBACHCSL HOOBUICHOT COCMAS, UMEIOWUTL 8 KAYeCMmee CUI0GOU YCMAHOBKU 2A308VI0 MYPOUHY;
2) Dnexmposo3om HA3bLIGAEMCS TOKOMOMUS, KOMOPBIU HOLYYAem INeKMPUYECKYIO IHEPSUIO Hepe3 KOHMAKMHYIO Cemb, 20e
INEKMPOOGU2AMeENY YCHAHOBLEHbL 8 MOMOPHBIX 8A20HAX, KOMOPblE 6MECMe ¢ NPUYENHBIMU 00PA3YIOm CeKYUU.
Tecm 4
Yxaoicume npasunvuviii omeem:

a) Jlokomomus npedcmasisiem coboll CULOBYIO MA208YIO YCMAHOBKY, 08ULAIOWYIOCS NO PEbCOBLIM HYWIAM U NPEOHAZHAYEHHYIO
07151 nepemeujerusi NOOBUNCHO20 COCMABA U OMOETbHBIX 8A2OHO8;
6) Jlokomomue npedcmagnsem coO0U YyCMAHOBKY, NPEOHA3HAUEHHYIO O/ nepeMeuerus OmoeIbHbIX 8A20H08;
8) JIokoMomugom HA3bI6AEMCSL COBOKYNHOCb INEKMPOMEXAHUYECKUX, NHEBMOINEKMPUUECKUX Y3108 U A2Pe2amos;
2) Jlokomomugom, Ha3bL18AEMCSE MPAHCHOPMHOE CPEOCME0, NPEOHAZHAYCHHOE OJisl NePeMEeWeHUs 2PY3068 N0 JHCENE3HOU 00Po2e.
Tecm 5
Duepeocucmema — 3mo:
@) COBOKYNHOCHb KPYRHBIX IAEKMPUUECKUX CMAHYUL, O00bEOUHEHHbIX JUHUSMU DNeKMPOnepedaiu U COBMECmHO RUMAIOUUX
nompebumenel dIAeKMPULecKol u meniogoll dIHepeuetl;
6) nHebonvuue dNeKmpuyecKue CManyuu, 00veOUHeHHble TUHUAMU IeKmponepeoay
8) COBOKYNHOCMb KPYNHBIX NOmMpebumeineti, Komopvie NUMarom 31eKmpudecKoll U meniogoll SHepauell JNeKmpuieckue CmaHyuu,
2) AUHUU IeKmponepeoday NUmarowux nompeoumenel dI1eKmpuiecKkol dnepeuetl.
Tecm 6
Ha kaxux yyacmkax 0cobenHo nposiensemcs 8blcOKas I(hGexmusHocmy 31eKkmpuieckoli msieu?
@) HA YYacmKax ¢ eekum npopuiem nymu,
6) Ha yuacmkax co cpeOHUM npoguiem nymu,
8) HA POGHBIX YUACHKAX NYMU,

! MpuBoasTcs TUNOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NPENHA3HAYEHHBIE IS NPOBEAEHHS aTTECTALMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUHOM JUIs MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpeICTBa MOUIEKAT AKTyalW3aldd C YY4EeTOM pa3BHTHUS HAayKd, oOpa3oBaHUWsS, KyJIbTYPHI, SKOHOMUKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



2) Ha YyYacmKax ¢ madjceabiM npoghuiem nymu.

Tecm 7

Kaxue enewnue cunvt oeticmeyrom Ha noe3o?

a) ynpaensiemvie — CUIbl COnpomueienus osudxcenuio W, cuna msieu Fx u neynpaeisiemvie - mopmosnas cuia Bm;
0) ynpagisiemvie — Cuibl conpomuenenus osudxcenuio W, neynpaensemule - mopmosnas cuna Bm u cuna mazu Fx;
8) ynpaegasiemvie — cuna mazu Fx u mopmosnas cuna Bm, u neynpasnaemvie — cunvl conpomugnenus ogudxceruio W.
Tecm 8

Kaxkyto cucmemy snexmpocnaboicenus ucnons3yom na dcenesnvlx oopozax Poccuu?

a) NOCMOAHHO20 U 0OOHOpA3HO20 NepemMenHo20 MoKa, (mpemvs ¢haza — penvcol);

6) nepemento2o moka,

8) NOCMOAHHO20 MOKA,

2) 00HOpa3H020 NEepemMeHH020 MOKA.

Tecm 9

Kaxas nomunansnas eenuuuna nanpasxcenus peenamenmupogana Ilpasunamu mexuuueckou SKCHIyamayuu 8 KOHMAKmHou cemu
INEKMPUYECKO20 NOOBUIICHO20 cocmasa?

a) 25 kB — npu nocmosnnom moxe u 3 kB — npu nepemennom;

6) 3 kB — npu nocmosHHOM moxKe;

8)3 kB — npu nocmosaunom moxe u 25 kB — npu nepementom;

2) Hem NpasuIbHO20 OMeema;}

Tecm 10

Hlupuna koneu Poccutickux scenesHbix 00poe pagHa:

a)l1520 mm; 6)1540 ymm; 6)1522mm; 2)1632 mm.

Tecm 11

Ilo yucny cexyuil 91eKmpo6o3vl OenAMCA:

a) Ha 00HO-, 08YXCEKYUOHHbIE;

6) Ha 00HO-, 08YX- MpéxceKyuoHHvle,

8) HA 00HO-, 08YX- MPEX- U YeMbIPEXCEKYUOHHBIE, BO3MOHCHOCIL 00BEOUHEHUS O8YX, MPEX UAU YeMmbIPEX CeKYUll I1eKmMpo80308
ons pabomst no cucmeme CME;

2) Ha 08yx- mMpéxceKyuoHHble.

Tecm 12
Haszosume ocroghble pedcumbl O8UNCEHUSL ROE30A.:
a) pexcum msaeu, gplbeaa , X010CMo20 X00d, MOPMONCEHUS,
0) pesicum mseu, 8vlbeea, MOPMOANCEHUSL,
8) pedicuMm mseu u MOPMONCEHUS,
2) pestcum mopmMoNCeHusi.
Tecm 13
3a cuem yezo nosviuiaemcs MEXHUKO-9KOHOMUYECKASL IPDEKMUSHOCTIb INEKMPUYECKOU msieu?
a) 3a cuem GHeOPEHUsL CUCHEMbl NEPEMEHHO20 MOKA NPOMBIULEHHOU YACTIONbL,
6) 3a cuem asMoOMaMuU3UPOBAHUsL YNPABGIEHUSL YCIMPOUCMEAMU DJIEKMPOCHAOICEHUS,
8) 3a cuem meHbUe20 000PYO08aHUs O MA20BLIX NOOCAHYULL,
2)ece omeembl 6epHbL}
Tecm 14
B kaxux eounuyax paccuumviearomes yoeivHvie CUuibl CONPOMUGLeHus?
a) m/xe; 6) m/m,; 8)xe/ke; 2)ke/m.
Tecm 15
B kaxoil nociedo8amenbHOCmu 6KII0YAIOMCsl MA208ble DIeKMPOOGUSAMENU NPU YEEIUYEHUL CKOPOCTU O8UNCEHUSL?
a)C—CII-II; 6) CII-C—Il ~C—II—CII; ¢)[I-C—CII.
Tecm 15
KII]] anexmpuyeckoii maeu onpeoensiemcs Qopmynou.:
amln2n3nd; 0)n;enln2ndndns e nln
Tecm 16
Mooicro au cnpsamisime 21eMeHmbl RPOQUIIL RYMu ¢ RPOMUBONONIONCHLIMU 3HAKAMU? a)nem, 6) Oa.
Tecm 17
Ha xaxom npogune nymu npouszgooumcsi anpoouposanue mopmo3sos? a) Ha 20pu3oHmaibHOM U cnycke, 0) Ha 20PU3OHMANBHOM;
8)Ha cnycke 2) Ha nooveme.
Tecm 18
Om ueeo obpazyemcsi OONOTHUMETbHOE CONPOmMuUGiIeHue noezda? a) om YKIOHA nymu; 0) om KpUuUsHvl nymu, 6) om
ammocgepHbixX YCI08uUll; 2)8ce 0meemnvl 6epHbl.
Tecm 19
Ilpu xaxou MaxcuMaibHOU CKOPOCmuU OONYCKAemcsi npoe30 6X00HbIX CIPEIOK, eCliu noe30 OCMAHABIUBAemcs Ha cmanyuu? a)
40xm/y; 6) 50xm/u; 8)60Kkm/y; 2)30Kkm/y.
Tecm 20
Pacuemnwiii noovem — smo...
a)Haubonee mpyoHnsiii yuacmok nymu 0Jist 08UNCEHUs N0e30d, HA KOMOPOM 00CMU2aAemcsi KOHCMPYKYUOHHAS CKOPOCHb,
6)Haubonee neexuii yuacmok nymu 0Jis 08UNCEHUsL N0e30d, Ha KOMOPOM 00CMU2aAemcsl paciemuasi CKOpoCmb,
6)Haubonee mpyonulil yuacmox nymu 0Jisi O8UNCEHUS N0e30d, HA KOMOPOM 00CMU2Aemcs MUHUMANbHASL CKOPOCHIb,
2)Haubonee mpyonsiil 01151 0sudicerUss 8 0AHHOM HANPABLEHUU NPOPULbL Nymu, Had KOMOPOM Q0CMU2AeMC sl pACHemMHAsl CKOPOCHIb.




Tecm 21

Cropocmb 0sudicenus noe30a no Y4acmKy ¢ y4emom 6pemMeny Ha pa3eoH, 3amMediieHue U 8peMeHU Ha CIOAHKY:
a)mexHuueckas

6)x0006as

8)ynacmrosas

Jmapupymuas

Tecm 22

Ckotbko Mempo8 3anac OnuHbL Ha HeMOYHOCMb YCMAHOBKU noe30a?
a)l0m

0)15m

6)20m

2)25m

Tecm 23

Tneosasn xapakmepucmuka 10KOMOMUBA - IMO 3ABUCUMOCTIL!
a)Cunbl msieu om epemeHU 08UICEHUS!

6)Cunbl msieu om cKOpoCcmu 08UICEHUSL

8) Cunbl msazu om conpomueieHus O8UNCEHUIO

2)Cunbl msazu om ycKopeHus

IK-3.2. Bemonasier  pacuer | OOyyarommiics 3HaeT: XapaKTEPUCTHKU PEKHUMOB JABMKCHUS MO€3/1a; METOIbI pean3aluy
TOPMO3HBIX CPEACTB, OIpENCNSCT | CHJI TSATH K TOPMOXKCHHUSL.

pacxon 9HEPTrOpeCypcoB u
mpoBepseT Ha  3(PPEeKTUBHOCTH
HCIIOIb30BaHU JIOKOMOTUBHOM
MOIIHOCTH.

Tpumepwr sonpocos/zadanuii
Tecm 24
Cropocmbo 0sudicenus noe30a no y4acmky 0e3 yuema pemeHuy Ha paszeot, 3amedneHue U peMeHU Ha CIOSIHKY:
Xxoo0osas
yuacmkosas
mexHuyeckas
Hem 8epHO20 omeema
Tecm 25
Ha siceneznodopooichom nodsudichom cocmase npumMeHsAomest 8UObl MOPMONCEHUL:
@puryuonHoe, pegepcusHoe, NeKmpoOMaSHUMHOe
nHeeMamuueckoe, d1eKmponHesMamuiecKoe u pyunHoe
2py3080e, NACCANCUPCKOE ,8bICOKOCKOPOCTHOE
cyocebHoe U IKCMPeHHoe
@puryuonHoe, 1eKMpPONHEEMAMUYECKOe U PYYHOe
Tecm 26
B 3asucumocmu om ucmounuKa suepeuu u Mauiun 0sk NPePAuieHUs. ee 8 MeXaHU4eckyio pabomy ms2o6bwill NOOGUICHOU COCMA8
noopasoensirom Ha.:
27IeKIMPOBGO3HbILL U MENTOBO3HBII
9NEKMPOBO3HBLIL , MENTOBO3HDBIU, 2A30MYPOOBO3HbLIL
MA2UCMPATLHBLI U MAHEBPO8bll
9NEeKMPOGO3HBLIL , MENT0BO3HBIU, 2A30MYPOOBO3HYILL, MOMOPOBALOHHDIIL
ABMOHOMHBIU U HEABMOHOMHBII
Tecm 27
Om ue2o He 3a8uUCAmM USMEHEHUs HA2PY30K OM KOJIeCHbIX Nap HA peibcbl?
Om pacnonodxceHuss u cnocoba noO08eUUBAHUSL MAL0BbIX INEMEHMO8
Om paseecku
Om KOHCMpYKYUul peccopHO20 NOOBEUUBAHUS
Om ycmpoiicma 071 nepedayu cuivl mszu
Om KOHCMPYKYUU pamol MenelcKu
Tecm 28
Om uezo He 3a8ucum 6€30NaACHOCMb 0BUIICEHUSL TOKOMOMUBA 8 KPUBLIX YHACMKAX Nymu?
Om ckopocmu 08udiceHus:
Om Haepy30K om KOJIeCHbIX Nap HA PeibCol
Om 60K08020 dasnenust Koaieca Ha pebe
Om memnepamypuvi okpydicaioujeli cpeovl
Tecm 29
Kax cnedyem paccmampusams 0sudicerue 10KOMOMUBA 8 KPUBBIX YUACMKAX NymMu?
Kax nocmynamenvnoe
Kax spawamensroe
Kaxk oonospemenno nocmynamenvhoe u pawamensroe
Kax neycmoiiuusoe
Tecm 30
3aknunueanue KoIeCHbIX NAP NPU MOPMOANCEHUU CO30dem HA NOBEPXHOCIU DAHOAHCA:




npoxam
NnoA3yH
BEPMUKANbHBIL NOOPE3
CKOb3VH
Tecm 31
Kaxkue cunvl conpomusnenusi 08udiceHu1o noe30a OMHOCIMCsL K OCHOBHOMY CORPOMUGIEHUIO?
CONPOMUBIIEHUE 8 KDUBLIX
conpomueienue mpeust 8 6YKCO8biX NOOUWUNHUKAX
CoOnpomueLeHue 0m NPOCKAIb3bI6AHUS KOJIEC NO PelbCAM U3-30 603MOICHOU PAZHUYLL 8 OUAMEMPAX KOIEC
COnpoOmMuGIIeHUe Om HEHOPMATLHBIX HO20OHBIX YCI0GUL
conpomueerue om mpenusi KaueHus Koaec no peibcam
conpomuenenue om nodbemos
conpomusiienue 8030YUHOU Cpedbl
conpomusenenue om y0apos Ha CMblKax U HePOSHOCIAX NYMu
Tecm 32
CHudicenue cunbl CONpOMUGIEHUsE OBUNCCHUIO OM MPEHUsL KA4eHUsL 00CMUSAEMCS 3d CYen YMEeHbULEHUSL:
HA2PY3KU OM KOLECHbIX NAP HA PelbCbl
ouamempa Kosec
MEepOOCMU MaAMeEPUALA KOAEC U PelbCOs8
6ce omeemvl 6epHbul
Tecm 33
Yem onpedensiemcsi HeobX00UMOe KOIUUECMB0 KOLECHbIX nap Y I0OKOMOMUGBA.
a) Yucnom menedicex.
b) Hucnom xonecho-momopuwix 610K08.
¢) Maccou noxomomuga u 00nycKaemou Hazpy3Kot om KOJeCHOU napvl Ha PeibChl.
d) Mamepuanom

Tecm 34

IocnedosamenvHocms cnpsamieHus Rpoguis nymu

a) Cnpamums 8bl0panHble Y4acmKy npoguis nymu

b) Cnpamumo yuacmku 6 niane nymu

¢) Boibpams yuacmiu 015 cnpamieHus npopuis nymu

d) Pacuumamo OnuHbl KPUBIX NAAHA NYMU, 3A0AHHBIX 2pAdyCamu YeHMpAIbHO20 Yead

Tecm 35

Ypasuenue osusicenus noezoa 6 obuem guoe smo:

a)cesa3u mexncoy Curamu, OeticmayiouwuMu Ha noe3o, OTUHHOU Noe30d U YCKOPEeHUeM €20 O8UNCEHUsL

0)ces3u Mexncdy cunamu, 0etucmayioWuUMUu Ha noe30, Maccoli n0e30d U YCKOpeHuem e20 08UINCEeHUs

8)C6s3U MeAHCOY BHeWHUMU CULAMU, OeUCTNBYIOUUMU HA N0e30, MACCOU Noe30d U YCKOPEHUEM €20 0BUICEHUs]

2)ces3u mexcoy CUNOU mseu U CUNIOU CONPOMUBIeHUs, OelCmBYIWUMU HA Noe30, OTUHHOU H0e30d U YCKOPEeHUeM e20 O8UNCEeHUS

Tecm 36

Yoenvnoe conpomusnenue dsudicenuto 86a20H08 ¢ ygenudenuem Haepy3Ku Ha OCb:
a)Yeenuuusaemes

6) Ymenvwaemes

8)Ocmaemcs HeusMeHHbIM

Tecm 37

OcHogHoe yOenbHoe cOnpomueieHue 08UNCEHUI0 COCMABA 3A8UCUN O
a)ckopocmu O8UdICeHUS

6)Hazpy3Ku Ha ocob

8)CKOpOCImU 0BUIICEHUSL U HASPY3KU HA OCb

Tecm 38
TIpooonvrulit npoghuns dcene3Ho0opodcHoeo nymu (npoguns nymu) smo:
a)Buo sicene3no0opodicHo2o nymu ceepxy
6)[Ipoexyusi Hcene3no00pONCHO20 NYMU HA 20PU3OHMATLHYIO NILOCKOCHTb
8)Bepmukanvuviil paspes Hceie3Ho00PONCHO20 NYymu
Tecm 39
Mooens noezoa 6 meopuu 10KOMOMUBHOU MA2U IMO!
a)Mamepuanbhas mo4ka ¢ Maccoll noe3od 6 yenmpe e20 msicecmu
6)Cucmema macc 10KOMOMUBO8 U 8A2OHO8
8)Cucmema macc 6a2ono8
Tecm 40
Buibpams éepnvie sapuanmel omeema
Dnemenm npouna nymu smo:
a)lloovém
6)Cnyck
8)Buo orcene3no0opodicnozo nymu ceepxy
2)Inowadxka




Tecm 41

Ymo naszvisaemcs cyennvim gecom?

a) 6ec npuUxXoOSWUICS HA 8eCb TOKOMOMUG

6) sec npuxooawuiicst Ha cyennvie K11

8) sec npuxooawutica Ha cyennuvle KII, komopuie céasanvt ¢ TO/
2) uacmo 8eca npuxooAUWe20Ccs Ha 0Chb

Tecm 42
Ypasnenue osuscenus noesoa 6 obwem ude MOHCHO 3aNUCAMb!
a) F_yl=m dv/dt

6) F_y=m(1+y)dv/dt.

6) F y=(m+Y:J 6/(R_ B"2)+Y:J o/(R "2 )+>i(J au”2)/(R_ /2 )) dv/dt
2) F_y=y(1+m)dv/dt
Tecm 43

Kakoe mopmodsicenue npumensiom npu co30anue mopmo3nvix cui?

a) seKmpuiecKoe U NHeBMamuiecKkoe mopmoiceHue

6)a1eKmponHesMamuyecKoe U NHeeMamuyecKkoe mopmodtceHue

8) Mexanuueckoe u NeKmpuyecKoe

2) aleKmpuiecKoe u peocmamHuoe

Tecm 44
Ha kaxyro napy cun mostcrno pasnoscums kpymsawuti momenm(Mx) ?

a)FI; F

6) F2; Fl

8) Fl; Gk

) F2; F

Tecm 45

Buibepume seproe ymeepoicoenue
A: Cunvl conpomueneHus 08UNCEHUIO N0e30a OeliCMBYIOM 80 8CEX PEHCUMAX OBUINCEHUSL
b: B pesxcume xonocmozo xoda Ha noe3zo He 0eliCmMBYIOm HUKAKUeE CUTb

a) eepHo monvko A

6) sepro monvko b

8) 06a ymeepoicoeHus 6epHbl

2) oba ymeepoicoeHus He 6epibvl

Tecm 46

Kaxue 3a0auu pewsaem TTII:

Boibepume 3 seprvix ymeepoicoenus:

a) obecneuenue 6e30nACHOCIU OBUIICEHUS NOE3008

6) cobniodenue epagura dsudicenue noe3oa

8) cobmoderue mazu 80 8peMs O8UNICEHUEe N0e30d

2) obecneuenue IKOHOMUYHOCIU NOE30HOU pabombl

Tecm 47

Dopmyna onpedenenusi YUKMUBHO20 NOObEMA 0I5l JIEMEHMO8 NPOUIA NYMU, He NOOAEHCAUUM K CIPAMILEHUIO
a)i cN=(i_1-S 1+i 2:§ 2+--+i_n-S_n)/(S_1+S 2+--+S n)

6) i_cN'=700/S ¢ Y. (i=1)"miiS kpi/R kpi

) i_cN"'=700/R_kpi

2ic =% cN +icV

Tecm 48

Kaxkue oeticmgyiowjue Ha noe30 cuibl OMHOCAMCA K YAPAGAseMbim?

a) cuna mazu; Cuid CONpOMUBNeHUs O8UNCEHUI0 N0e30d

6) cuna msieu; cuna COnpoOmMueieHus 8030yxXd, MOPMO3HAsL CUNA,

8) cuIa cCONPOMUGIEHUsL OBUINCEHUIO NOE30d

2) mopMo3Has cuia; cuia msaeu

Tecm 49

Ha xapaxkmep nocmynamenvrnoeo 08udicenus gceil Cucmembl LUsOmM

@) MONbKO 6HEUtHUe CULbL UAU UX COCMABIAIOWUE, HANPABIEHHbLE NO X00Y 0GUNCEHUSL ULU 8 NPOMUBONOJIONCHYIO CIOPOHY
6) enympennue cunvl kavenust noowunnuxa ¢ KII u nepognocmu nymu

8) [lonepeunvle cuivl 60 8pemst OBUINCEHUSL NOE30A U CULbL BOZHUKATOUWUE OM PENbC
Tecm 50

IIpuyunsl HecmabUILHOCIU MS20BbIX CEOUCME IOKOMOMUBA MOJNCHO KIACCUDUYUposams
@) KOHCMPYKYUOHHblE U GHeUHUE

6) 6HewHUe U YCI06HbLE

8) ynpagisiemvle U Heynpaesisemvle

Tecm 51

Buvibepume negeproe

K enympennum npuuunam necmabunbnocmu msa206bix C80UCME J0KOMOMUBA OMHOCUMCS
a) pasnuya ouamempos KI1

6) cocmostue nogepxHocmell Koieca u peavbca




8) enusinue cxemvi coeounerus T

2) pasnuya yacmom epawgerus T

Tecm 52

Buibepume nesepnoe
K enewnum npuuunam necmabunbHocmu msazo8bix C80UCME 10KOMOMUBA OMHOCAMNCS

a) pasnuyHble HCeCmKOCmU ms208bix xapakmepucmuk TO

6) KonebaHue noopeccopenHol Yacmu 10KOMOMUed

8) cocmosiHue nOBePXHOCMell KOlecd U peibCa

2) pasHomepHocmy pacnpeoenenusi eeca nokomomusa no KIl

Tecm 53

Dopmyna onpedenenust YUKMUBHO20 NOObeMa OJis HNEMEHMO8 NPOPDUILSL NYMU NOOLENCAUUM K CRPIMACHUIO
a)i cN=(i_1-§ 1+i 2:§ 2+--+i_n-S_n)/(S_1+S_2+--+S n)

6)i c""=700/S ¢ Y, (i=1)"n
6) i_cN"'=700/R_kpi

2ic ==+ N +icM
Tecm 54

Dopmyna obueti Kpymusnvl CHPSMISEMbIX JNEMEHMO8

a)i_cN=(i_I-S_1+i_2-S_2+--~+i_n-S_n)/(S_1+S_2+--+S_n)
6)i_cN"=700/S ¢ Y, (i=1)"n
6) i_cM'=700/R_kpi

2ic =% cN +icV
Tecm 55

Dopmyna 015 onpedenenus 6eca cocmaga

a) Q=(F kp-P_a(w_O0"+i p))/(w O")

0) Q=(F_xp-P_n (w_0M'+i_p))/(cw_O0N+i_p)

8) Q=(F_xp-P_x (w_ON+i_p))/(cw_0""'+i_p)

2) Q=(F_kp-P_n (w_0"N'+i_p))/(w_0™")

Tecm 56

Dopmyna 015 NPOGEPKU 6eca COCMABA HA MPO2AHUe C MECMA HA CIMAHYUL UIU OCHAHOBOUHbIX NYHKMAX
a) O mp=F xmp/(w_mp”™ +i_mp )+P _x

6) O mp=F xmp/(w_mp”™ +i_mp )+P _x

8) O mp=F xmp/(w_mp” +i_mp )-P_n

2) O mp=F kmp/(cwo_mp™'+i_mp )-P_n

Tecm 57
Dopmyna

onpeodenenus GelUYUHbL PACYEMHO20 MOPMO3HO20 KOIPPuyuenma
_p)/(Q_mp-P_n)
3 K p )/(Q+P_1)

6) ¢_kp=(2: K_p )/(O-P_n)

) 9_kp=(2: K_p)/(Q_mp+P_n)

Tecm 58

@opmyna 08udiceHuss noe3o0d 8 pexcume msee

a) F y=F k=W

6) F y=tW

8) F y=B m+W

Tecm 59

Dopmyna 08udicenus noe3od 8 pexcume gvloeza

a) F y=F kW

6) F y=tW

8) F y=B m+W

Tecm 60

Dopmyna 08udiceHUs n0e30d 8 PerCUMe MOPMONCEHUs

a) F y=F k=W

6) F y=xW

8) F y=B m+W

Tecm 61

Buibepume negepnoe

Kaxue memoobl UCnonb3yI0mes 8 MEmoOoL02UU UCCIeO08aHUsL MU NOE3006

a) uHoyKyus

6) uzeecmuule axmot

8) ananus

2) 8bl0sUcAeMbL 2UNOME3bL

Tecm 62

Buibepume seproe: Peswcum mseu -

a) Oelicmeylom Cuibl msicu U CUIblL CONPOMUBLEHUSL OBUNCEHUS. YCcKopenue 60abuie HYsl, O8UdCeHUe noe30a PasHOYCKOPEHHOeE.
6) cunvl mazu U MOPMONCEHUL OMCYMCHIBYIOM, eCHlb CULA CONPOMUGTEHUs. O8UdICenUs], YcKoperue paeno 0, osudicenue noezoa
PasHOYCKopeHnoe

8) Oelicmaylom Cuibl ma2u, CUIbl MOPMONCEHUS U CUTbI CONPOMUBLEHUs 08UNCEHUS. YCcKopenue bonbuie HYA, 08udceHUe noe3od
pasHosecHoe.




Tecm 63

Buibepume eeproe

Peoicum evibeca -

a) mopmodicenue OmCymcemeyem, eCmb CUld mseu U Culd COnpomueieHus 08udxiceHus, yckopenue pasto 0, osudicenue noe3oa

pasHogecHoe
6) cunbl mazu u MOPMOI*CEHUS OMCYMCMEYIOM, eCb CUA CONPOMUBTIEHUs 08UdCeHUsl, ycKopeHue pasHo 0, 0gudiceHue noezoa
PpasHo8ecHoe

8) cunbl mszu OMCYMCMEYION, eCMb CUIbl MOPMONMCEHUs U conpomusienue O0sudxceHus. Ycxkopenue ooavue 0, Osudicenue
pasHo3ameoeHHoe

Tecm 64

Buibepume sepnoe

Peorcum mopmooicenus -

a) Oelicmeylom Cutbl msigu U CUbl CONPOMUBLEHUSL OBUNCEHUs. Y cKopenue 60abuie HYsl, O8UdCeHUe noe30d PasHOYCKOPEHHOE.

6) cunvl msazu U MOPMOICEHUS. OMCYMCHIBYIOM, eCHlb CULA CONPOMUGLEHUs 08UdICeHUs, YcKopeHue paeno (), dsudicenue noesod
PasHoycKopennoe

8) cunbl mseu OMCYMCMEYIOm, eCmb CUIbl TMOPMOJICEHUs U CONnpomusieHue osudicenus. Yckopenue 6onvute 0, Osudicenue
pasHo3ameoeHHoe

Tecm 65

Baoicnetiwan xapakmepucmuka 10komomue aeisemcs

a) MopmMo3Has XapaKmepucmuxa

6) 8peMeHHasA XapaKmepucmuxa

8) ms208as XapakmepucmuKa

2) Xapaxmepucmuka paseona

Tecm 66

Pewenue mopmosnoii 3adauu cocmoum

a) 6 onpeodenenHuu MAKCUMATLHO OONYCMUMOU CKOpOCMU O08UdICeHUsi noe3da no Haubonee Kpymomy CHnycky Y4acmka npu
3A0aHHBIX MOPMO3ZHBIX CPEOCMBAX, NPUHSAMOM MOPMOZHOM RYMU, OISl 3A0AHHOU ONUHbL CTNAHYUU.

6) 6 onpedeneHuu MAKCUMATbHO OORYCMUMOU CKOPOCMU OBUNCCHUSI N0e30a N0 Haubojiee Kpymomy CHYCKY U HPUHSAIMOM
MOPMO3HOM RYMIL.

8) 6 onpedenieHUU MAKCUMATLHO OONYCHUMOU CKOPOCMU O8udiCeHus noe3dd NO Haubojiee KpPYymomy CHYCKY Y4acmka npu
3A0AHHBIX MOPMO3HBIX CPEOCMBAX U NPUHATNOM MOPMOIHOM NYMIL.

2) 8 onpedeneHuu MAKCUMAIbLHO OONYCIMUMOL CKOPOCMU OBUNCEHUS N0e30d NO PACYEMHOM) CHYCKY YYACMKA NPU 3A0AHHbIX
MOPMO3HBIX CPEOCMBAX U NPUHANMOM MOPMOZHOM NYMU, 0151 3a0AHHOU ONIUHBL CIMAHYUU.

Tecm 67

Buibepume nesepnoe

K ocnosnomy conpomuenenuro 08usicenust noezoda OmHOCUmcs

a) conpomuenenue mpenusi CKOJIbICEHUsL KOLeC N0 PelbCam

6) conpomusnenue 6030YWHOU Cpedbl

8) conpomusenenus cocmasa npu O8UNCEHUIO HA YKIOHAX

2) conpomugnierHue mpeHus KayeHus Kouec no peibcam

Tecm 68

Ocpanuyenue cunbl msaeu no CYenJieHUuro 3aKiryaemcs 8 Mmom, Ymo

a) HaubOIBLWASL CUNA MASU MENJI0803d He 00IICHA NPEeblULAMb CUTLY CYENJIeHUS. KOIeC C PelbCamu YMeHbleHueM OIUHbL WMAHe
6) HaubOIBLWIASL CUNA MA2U MENJL0B03A OO0JAHCHA NPEesbIUAMb CUTLY CYENIeHUS KOAEeC C PelbCaMul YEeauyeHueM OIUHbl WmMaHe

8) HauUMeHbUIAs CULA MU MEeN0803Ad OOICHA NPEBbILUAMb CUTLY CYENIeHUs KOJLeC C PelbCAMU YMEeHbUEHUEeM OTUHbL WMAHS
Tecm 69

Jlononnumenvroe conpomuenenue 603HUKaem

8bibepume HegepHoe

a) npu npeodoienun N0ObLEMO8

6) npu HU3KOU memnepamype

8) npu conpomusnenuu 8030YuLHoU cpeobl

2) NPU CUTLHOM 6CMPEUHOM UIU DOKOBOM gempe

2.2 Tunossble 3a1aHNs 1JIs1 OLEHKH HABBIKOBOI'0 00pa30BaTeIbHOIO pe3yJbTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3YNIbTaT:

Kon n HanmeHoBaHmMe OO6pazoBarenbHBIN pe3yabTaT
NHAWKATOpa JOCTUKCHUA
KOMIICTCHIIMU

I1K-3.1. PaccuutsiBaeT CKOpPOCTb 06yqa}onmﬁcs{ YMEET. BBINOJIHATE TATOBBIC PACYCTHI., ONPEACIIATh l'[OTpC6HOC KOJIMYCCTBO
JBH)XCHUA B 000K TOUYKE IIyTU | TOPMO30B, paCUCTHYIO CUJTY HAXKaTHUs.

n BpCMCHM XOJa I1oce3aa 10
neperonaMm Mnpu OITUMAJIbHBIX
PEXKMUMaAxX BOKACHUS MMOC300B.




B paMKax BbIIOJHEHHUS KYPCOBOH PA00THLI HEO0X0IUMO BBINOJHUTEL PACYETHI 10 CJACAYVIOINM pa3aeiaM:
IpakTnyeckoe 3ananue Ne 1

Tema: O0mue ykasanus 10 BbINOJTHEHHIO KYPCOBO padoThI

Inan nposedenus 3ansmus
1.W3nararotcs TpeOOBaHUS IS BRITOTHEHHS KypCOBOI paboThI (OCHOBHEIE TTOJIOKEHUS).
2.006cyxaaercsi CTpYKTypa KypcoBOM paOOTHI.
3. ObcyKeHune MMperoiaBaTels Co CTYAeHTaMH OCHOBHBIX TTOJIO’KEHHUH 10 BBITIOHEHHIO PaOOTEHI.

KypcoByro paboTy HEOOXOIMMO BBIITOJIHATE OCMBICICHHO, IPUMEHSS pacyeTHbIe (GOPMYJIbI U TIIATEIBHO IPOAYyMBIBAs
BBIBOJIBI W pe3yibTaThl. COBEPIIEHHO HEJOMYCTHMMO MEXaHWYeCKOe NpHMEHEeHHe (OPMyN W BBIIOJIHEHHE 10 HUM PacyeToB.
Meroauyeckue yKa3aHUsl, KOTOpPBIE INPHBOIATCSA HKXKe, He Hu30aBisiioT Bac (CTyneHTOB) OT HEOOXOAMMOCTH TIyOOKO M
BHUMAaTEJIbHO Pa300paThCs B pacCMaTpUBAEMBbIX BOIIPOCAX, HCIOJIB3Yys COOTBETCTBYIOIINE PEKOMEHAYEMbIE HCTOYHUKH.

IIpakTnyeckoe 3aganue Ne 2

Tema: OcHOBBI TATOBBIX PACYETOB
IInan nposedenus 3ansamust
1. Llens maHHOTO pasnena (BBHIIOIHEHUE TSATOBBIX PACUETOB).
2. IlpoBecTn aHanu3 ¥ CpsIMICHUE TPOQUIIs My TH.
3.YcTaHOBHUTH BEMYHMHBI PACUETHOTO MTOIbEMA, MAKCUMAIIBHOTO CITyCKa M MOIbEMA.

Llenpio MPaKTUYECKOTO 3aHATHS SBISIETCSI — BBIOpATh MCXOIHBIC AAaHHBIE, COTJIIACHO MocienHed mudpe cBoero mudpa
JUIl 3a0YHMKOB WIM TOCIeOHEeH Ludpe 3ad4eTHOM KHIDKKM (s ouHoW Qopmbl oOyuenus). Bapuantel npoduieir myrn,
MPEJCTABJICHHBIC B KOHIIC METOMUYCCKUX ykasanuii (cM. [lpwnoxkenue 1), BBIOHMpAOT MO MpeanocieaHel Iudpe
COOTBETCTBEHHO.

OOpaTuTh BHUMAaHHE Ha TOYHOCTh BBIYHCICHMH IPHU BBHIIOJIHEHHH pacueToB, JOJDKHA OBITh B COOTBETCTBHUH C
IIPaBUIIAMH TATOBBIX PacdeToB JuIst moe3nHou pabdotsl (IITP).

HeoOxonumo oco3HaHue, Ui 4ero cupsmiisiercs Npoduiib myTH. s HOBBIIEHHS TOYHOCTH PE3YJIBTATOB TATOBBIX
pacderoB, a TaKKe IS COKpaIleHHs o0beMa IOCIeIHHX M, CJIEJOBaTelIbHO, BPEMEHHM Ha HMX BBIIIOJHEHHE, HEOOXOIMMO
CHPSIMIISITH PO ITyTH.

PaccMoTpeTh MopsiioK BEITIOTHEHHS ¥ OOPMIICHHS PACUETOB IO CIIPSIMIICHHIO 3JIEMEHTOB NMPOQUIIS ITyTH Ha IIpUMeEpe.

Bomnpocs! k 3aHsTHIO
1. B cooTBeTCTBMY ¢ KAKMMH TPEOOBAaHMUSIMH HEOOXOIMMO BBINTOIHATH TOYHOCTH BHIYNCICHU?

2. Ilpu MOCTPOCHHH KaKHX TIpadUuecKUX 3aBHCHMOCTEH ClIeIyeT IOJIB30BaThCs TOJBKO MacITadamu, MPUBEICHHBIMH B
Ta0IHIle METOIMIECKUX YKA3aHUN?
3. JInst yero HEOOXOAUMO CIPAMIATH TPOPUIH ITyTH?

4.B mporiecce CpsAMIIEHHS KaKHe OTpaHUYeHUs] HE0OOX0AMMO YUUTHIBATH?

5. Uto Heo6X0IMMO 4TO OBl pacueThl CKOPOCTH U BPEMEHH JIBIIKEHUS T0€3]1a M0 YIaCTKY OBLIM I0CTATOYHO TOYHBIMU?

6. Kak ompeznennuTh aOCONIOTHYIO BEIMYMHY Pa3sHOCTH MEXIy YKJIOHOM CIPSIMIISIEMOrO ydacTKa M YKJIOHOM ITPOBEPSIEMOTO

anemeHTa’?

7. Kakue a1eMeHThI cipsAMISIEMOM MpyIIbl HOJIEKAT IpOBEpKE?

8. AOcomroTHast BENMYMHA Pa3sHOCTH MEKAY YKIOHOM CIPAMIIIEMOTO YyYacTKa M YKJIOHOM MPOBEPSIEMOro 3JIEMEHTa Kak

onpenensercs?

9. Ha cipsAMJIEHHBIX IEMEHTaxX PacIioyIoKEHHbIE KPUBBIE YeM 3aMEeHSeTCs?

10. 3HaK KpyTHU3HBI OKOHYATEIIFHOIO YKJIOHA CIIPSMIIEHHOTO Y4acTKa B IIPOOIBHOM NMPO(dHUIe MyTH KaKOro 3HaKa MOXKET OBITh?
IIpakTHyeckoe 3axanue Ne 3

Tema: OnpenejieHne Macchl COCTaBa, YUCJIa BATOHOB U ocell cocTaBa, JJHHBI NT0€3/1a H COCTaBa
IInan npogedenus 3anamus

NmeTs MPEACTABJICHUC O PACYETHOM ITOABEME U KaK €T0 ONIPEACINTH
VMethb OIIPEALIIATh MacCCy COCTaBa JId BI)I6paHHOF0 PpacyYeTHOTO MoaAbLEMa
VYmerb OIIPEACIIATE MAacCy COoCTaBa, YUCJIO BaroHOB

el NS

VMethb OIPEACIIATh AJIMHY OE€3/1a U COCTaBa

I_Iem)}o IIPAKTUYECKOr0 3aHATUA ABJIICTCA — O3HAKOMHUTBLCA U HAYUUTHCA NMMPUMECHATH PACUCTHBIC IMapaMETpPhl JIOKOMOTHUBA U
cocCTaBa.

BOITPOCBHI K 3AHATHIO
1. UTto Ha3bIBaeTCS paCUETHBIM ITOABEMOM?
2. EnuHuIa u3MepeHust pacueTHON CHIIBI TATH JJOKOMOTHBA?
3. Eciu myiiHa 1oe31a MEHBIIIE WM paBHA JUIHHE MPUEMO-OTIPABOYHBIX IYTEH CTAHIMK 3aMaHHOIO yYacTKa, 4To
3TO O3Ha4aeT?
4, Eciu sxe BBIYMCIICHHAS IIMHA [T0€3/1a MOIYIHIach OOJIBIINE [IHHBI TPHUEMO-OTIIPABOYHbBIX MTyTEH, YKa3aHHOW B

3aJIaHuH, 4TO HEOOXOUMO TIPEATIPUHSITH?




IIpakTuyeckoe 3axanue 4
Tema: IIpoBepka Macchl cOCTaBa HA TPOTaHUE C MeCTa, ONpe/iesieHHe BeJJHYHHbI PACYeTHOI0 TOPMO3HOI0 Ko3¢gdunmeHTa
IInan nposedenus 3anamus
1. IlpoBepka Macchl cocTaBa Ha TPOTaHUE C MECTa Ha CTAHIWY WM OCTAHOBOYHBIX ITyHKTaX
2 . OmpeneneHue yAEIbHOTO CONPOTHBICHHUSI COCTaBa P TPOTAaHUH C MECTa
3. PacueTHsbIif TopMO3HO# K03 duimerT moesna
4. Ucxonuble naHHBIE I BBOoAa B OBM
Ilenp mpakTHYECKOTO 3aHATHA — OOCYIWTh BOMNPOCHI, KAacaloIIMECS MAacChl COCTaBa, BEIWYMHBI PACUETHOTO TOPMO3HOTO
Kod(pduIreHTa.
BOITPOCBHI K 3AHATUIO
Kaxk onpenenuTs CHiy TATH JIOKOMOTHBA IIPH TPOTaHUH € MecTa?

OO00CHOBaTH IS YETO JI0JDKHO BBIZIEPIKUBATHLCS YCIOBHE Qm »> Q2

Uto Ha3BIBAETCS PACUICTHHIM TOPMO3HBIM KO3 HUIIMEHTOM 1oe3aa?
J1st TOro 4TOOBI COCTABUTH MACCHUB CUJI TSITH JIOKOMOTHUBA, YTO HEOOXOIUMO MTPEATTPHHSATH?

L D=

IIpakTuyeckoe 3axanne 5
Tema: Pemenue TopMo3HOIi 3a1aun
IInan nposedenus sanamus
1. PaccMmoTpeTs OCHOBHBIE KPUTEPUH PEIICHHsI TOPMO3HOI 3a/1a4H.
2. Tloctpoenne rpahuaecKoi 3aBUCHMOCTH YACIBHBIX 3aMEUISIONINX CHIT IIPH SKCTPEHHOM TOPMOXKEHHH.

Llenp mNpakTHYECKOro 3aHATHS — PAcCMOTPETh pelIeHHe TOPMO3HOH 3ajayd JIBYMs CIOCOOaMHM, a WMEHHO
MaTeMaTHYSCKUM U IpadUueCKUM.
Bormpockl K 3aHATHIO
1. T'ne HEOOXOIMMO YUYHTHIBATH PE3YIIBTATHI PELICHHS TOPMO3HOI 3anadu?
2. YtoObI moe31 Mor ObITh BCErJa OCTAHOBJICH Ha PACCTOSHHH, HE MPEBBIMIAIOIIUM JJIUHBI MOJHOTO TOPMO3HOIO IIyTH, YTO
HEO0X0IUMO NPEAPUHSTE?
3. [ToueMy TOPMO3HOH yTh S ;= 1200 M?
4. Kax Ha3pIBaeTCS CKOPOCTb IO€31a, NPH KOTOPOH HAYMHAETCS TOPMOXKCHHE M YCTAHABIMBAIOIIASCA B PE3yJIbTaTe
TOPMOXKEHUS?
5. Kakoe BpeMsl Ha3bIBaeTCsl IIEPHUOIOM MMOJATOTOBKH TOPMO30B K ACHCTBHIO?
6. Kak crpowurcst rpadideckast 3aBUCMMOCTb YEIBHBIX 3aMEUISIOLIMX CHII TP SKCTPEHHOM TOPMOYKEHHUH OT CKOPOCTH ?
IIpakTuyeckoe 3axanue 6

Tema: IocTpoenne kpubix ckopocru V = f (S)

Ilnan npoBeneHUs 3aHATUS
ITocTpoeHne aAuarpaMMbl YAEIBHBIX PABHOAEHCTBYIOMHNX (YCKOPSIONIUX U 3aMe UISIFOIINX ) CHIL.
Ota AuarpaMMa CTpOUTCS MO JaHHBIM pacnedyatku ¢ OBM.

Lenb MpakTHYECKOTO 3aHATUS — IMOCTPOCHHE KPUBOH CKOPOCTH VIS BIDKCHHS «TyIa» C OCTAHOBKOW Ha MPOMEKYTOUHOM
CTaHIIMH, TIPH TOM II0€3/] PACCMATPUBACTCS KaK MaTepHAbHAS TOYKa, B KOTOPOW COCPEOTOUCHA BCS Macca IMoe3lia, U K KOTOPOi
TIPUIIOKEHBI BHETITHUE CHITBL.

Bormpocsl k 3aHATHIO

Kak moctpouth nuarpamMmy yIelbHBIX PaBHOACUCTBYIONIUX (YCKOPSIOMUX M 3aMEJISIONINX) CHJI, JJIS CIEeIYIONINX

PEXKUMOB:

1. Pexum Taru fl(V)Z fK — Wy,

2.  PexuM X0J0CTOro Xoaa fz (V) =Wy, ;

Pexunm cyskeOHOro TOpMOKEHU S f3 (V) =y, t bT :

[pu BBIMOTHEHUH TATOBBIX PACUETOB HEOOXOAUMO K KAKOMY PE3yJIbTATy CTPEMHUTHCS?

Urto0ObI BpeMs IBIKSHUS TIOe3]1a TI0 MeperoHaM ObLI0 MUHUMAJIEHBIM, YTO HEOOXOJMMO JUIS 3TOTO MPEATPUHAMAT?

[pu gocTmwxeHnn noe3aoM ckopoct 40-60 KM/4 Ha IUIOIMIAJIKE WITH CITYCKE, YTO HEOOXOUMO YYUTHIBATH?

Korzaa 10koMOTHB BXOJUT Ha BXOJAHBIE CTPENKH, LIEHTP MAacChl MOE3a HaXOAMUTCS OT HUX Ha KAKOM PACCTOSHUHU?
Korma 3To Heo6xoaumo yuutheiBaTh? M yemy paBHa IomyckaeMasi CKOPOCTh JBMDKEHUS B 3TOM cirydae?

Nogk~ w

IIpakTuyeckoe 3axanue 7
1. Tema: Tocrpoenne kpuBoii Bpemenu t = f (S) OmnpeaesieHue TeXHNYECKOI CKOPOCTH IBUKEHUS MOe3/1a.

IInan nposedenus sanamus
[MocTpoeHre KPHBOM BpEeMEHH, SBISAETCS PE3yIbTaTOM IPpaMYeCKOr0 MHTETPHUPOBAHUS ypaBHEHHS JBMXKCHUs MOe3la, a
TaKKe AUarpaMM PaBHOACIHCTBYIOLIMX CHI, SBJISIOIIIXCS OCHOBOM JJI1 TAKOTO HHTETPUPOBAHHUSL.
Llesp MPaKkTHYECKOTO 3aHATHS — 0OCYAUTH BOIPOCHI, KACAIOLINECS IOCTPOCHUIO KPUBOM BPEMEHH.
Bormpocsl K 3aHATHIO:

1. Or gero 3aBUCHT NTOCTPOEHHNE KPUBOH BpeMEHU?
2. TloctpoeHune HepBOro u MOCIECAYIOLINX 3JIeMEHTOB rpaduka t=f(s)?
3. Kak onpenensieTcss TeXHHYECKasi CKOPOCTh JBIIKEHHUS 1oe3za?




IIpakTuyeckoe 3axanue 8
Tema: JkcniayaTanus JOKOMOTHBOB
IInan nposedenus 3anamus
OpnHolt u3 npoOieM Npu OpraHM3allMM JBYKCHUS IOE37I0B SBISETCS palMOHAIBHOE HCIIOJIb30BAaHHE JOKOMOTHBHOTO
napka, JaHHOMY BOIIPOCY U ITOCBSIIEHO 3TO 3aHSTHE.
Ienpro MPaKTUIECKOTO 3aHATHA SABISIETCS — IMOBEACHHUE PE3YJITATOB, MOJIYYEHHBIX B KYpPCOBOH paboTe, KOTOpBIE MOTYT
OBITH MCIIONIF30BAHBI IS COCTABICHUS TpaduKa JBIDKEHIS MOE3I0B, Tpaduka 000poTa JOKOMOTHBOB, BEIOOPA JIOKOMOTHBA IS
3aJaHHOTO y4JacTKa IyTH U TEXHUKO-?)KOHOMHYECKHX PACUeTOB IEPEBO3KH IPY30B.
Bomnpocs! k 3aHATHIO
1. OnpenenuTh MyHKTH TEXHUYECKOTO 00CTyKuBaHUs TO-2 TOKOMOTHBOB U MX SKUIIHPOBKH.
2. CocTaBUTh pacnHCaHue JBIKSHNUS 1T0€3/10B Ha 33/1aHHOM y4acTKe.
3. CocTaBUTh pacueTHbIE BEJOMOCTH 000pOTa IOKOMOTHBOB Ha y4acTKe 0OparieHus.
4. Paspaborarh rpadmk oOOpoTa JOKOMOTHBOB M OIPEAEIUTH MOTPEOHOCTH JOKOMOTHBOB JUIsS 3a/JlaHHBIX Pa3MEpOB
JIBYDKCHUSI.

[1K-3.2. Bemonnser pacuer | OOy4arommiicst yMeeT: ONpenesTh MacCy COCTaBa, [UIMHY TOPMO3HOTO ITyTH, CKOPOCTH
TOPMO3HBIX CPEJICTB, ONPEACIIACT | JBMXKCHUS U BPEMEHH XOJa IO IIEPEroHy M BHIOMpATh palMOHAIBHBIC PEKUMBI JABHKECHHS
pacxoll  JHepropecypcoB M | moesna.

mpoBepseT Ha A(PPEKTUBHOCTH
UCIIONB30BAaHMS  JIOKOMOTHBHOM
MOIITHOCTH.

Ipumepwl 3a0anui
3aoaua Nel
Onpedenume gec nokomomuea, eciau pacuémuasn cuna mseu = 50600 kec., pacuemmsiti ec rokomomuga = 276 mc.,
OCHOBHOE YOellbHOe CONPomueieHUe JoKoMomuea =2.3 kec/m, 0CHOGHOe yoelibHoe conpomueieHue cocmaea = 1,1 kec/m.
Tabnuya — Cnpsmiennsiii npo@uis.

Jnuna snemenma s, m. | Kpymusna osaemenma | Kpuswvie Ipumeuanue
i, %0 Sip, M. Ryp, m.
500 +15 - - Cmanyus A
700 -2,0 200 1000
600 +54 300 800 -
800 +7,8 - - -
3aoaua Ne2

Haiimu pacuemmnuiiit mopmosnou kosgguyuenm, eciu cymma cui Ha3camus MOPMO3HbIX ocell 1okomomuga = 144mc.,
CYMMAPHAsL CULA HAdHCATMUSL MOPMO3HBIX ocetli cocmasa = 1928 mc., éec nokomomuea = 5372 m., pacuemmwiii 8eC 1IOKOMOMUBA =
276 mc.

3aoaua No3

Haiimu cymmapuyio cuny nasicamusi mopmo3HuIX ocell cocmasa, 000py008aHHO20 4Y2YHHbIMU KOJIOOKAMU, €Clu €20
pacuémuviii 6ec 5300 m., 8 cocmase 60 wm. 4-ex ocuvix, 5 wm. 6-mu ocuwvix, 3 wm. 8-mu OCHbIX 8A20H08, 0015 MOPMO3HBIX OCell
cocmasa = 0,9 .

Tabauya — Cuna Haxcamus KO1000K

Peoicumol Haepyska na oco YyeynHole KOJOOKU Komnosuyuonnwvle konooxu
Hopooichuii Jep <10 3,5 3,5
Cpeonuii 10<g, =16 50 7,0
THopooicnuii 9ep = 16 7,0 8,5
3aoaua Ned

Yemy 6yoem pagna cymMma Cui HANCAmMus MOPMO3HBIX OCell TOKOMOMUBA, eClU CYMMAPHAS CUNLA HANCAMUS OCell COCMABa
= 2000 mc., a cymma pacuemuuvlx CUI HANCAMUS HA MOPMO3Hble ocu noezoa = 1700 mc. ?

3aoaua Ne5

Hoe30 maccou m = 500 m., 0sueascy pagHo 3amMeOdleHHO, 8 MeueHUuU epemeru =1 Mun ymeHbuiaem c8or CKOPOCHb OM
40 km/u, 00 28 km/u. Havimu cuny mopmooicenus F.
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3aoaua Neb

Haiimu uucno oceii cocmasa, ecnu g 4 [=809/] 6=150 g 8=160, 20e g 4,g 6 [,9] _8- 6ec coomsemcmeenno 4-,6-
,8-ocHbix epy3oevix eazonos. Bec cocmasa 5000 m. B cocmase 80% 4-ocuvix eaconos, 15% - 6-ocuwix éaconos, 5% 8-ocuwix
6a20HO8.

Hi/ > 4

3aoaua Ne7

Onpedenumsv GenudUHy CPEOHEB36EUEHHO20 OCHOBHO20 YOEIbHO20 CONPOMUGLEHUs COCMABA, eClU 8eC COCMAasa noes3od
npu pykogoosiyem yrknone 10% pasen 3350m., pacuemnasn cuna maeu rokomomusa = 40300 xec, eec nokomomusa P=250 m., a
OCHOBHOE yOenbHoe conpomugienue e2o = 1,3 kec/m.

3aoaua Ne8

CpeonessseuieHHoe 0CHOBHO20 YOeNbHO20 CONPOMUBLEHUs noe30a npu 08udceHuu 8 pexcume maeu pasHo 1,84 kec/m.
Onpedenums gec 10KomMomusa, eciu gec cocmasa paser 2700 m., 0cHO8HOe yOelbHoe conpomugieHue 1okomomuga = 2,3 kec/m.,
a cpeOHes38eUuIeHHOEe OCHOBHOE YOelbHOe ConpomueieHue cocmasa = 1,8 kec/m.

3aoaua N9

Onpedenumsv Kpymu3Hy pacyemnozo no0vbemd Y4acmKa, eciu U36ecmHto, 4mo 91ekmpogos cepuu BJII60P eéedem no smomy
noovemy cocmag gecom 3600m. Cpednessgeutennoe 0CHOBHO20 YOEIbHO20 CONPOMUBLEHUSI COCMABA NPU PACYEMHOL CKOPOCMU
= 1,65 xec/m, a ocrHosHOe yOenvbHoe conpomusierue jokomomusa = 29 kac/m.

3aoaua Nel0

Onpedenums pacuémuyro Maccy cocmasa 2py308020 noe3oda c snekmpogoszom BJIIOY no ycmamky ¢ pacuémmuvim
noovem 10,7 %o. Cocmag cghopmuposan u3z uemvipexocHvix nonyeazonos, 50% Komopvix umeiom poauKogvlie NOOUUNHUKU.
Macca bpymmo npuxo0awascsa Ha 0Co epyICEHHO20 6a20Ha, cocmagnsem 17,5 m.

3aoaua Nell
Ha xaxom naubonvuwem nooveme mennogos cepuu TI10 moscem 63amov ¢ mecma ocmanosuguiuiica cocmag secom 2400

m., ChOpMUPOBAHHBLIL U3 8A20HO8 (HA NOOUUNHUKAX CKOJbICEHUS), CPEOHSAS. HA2PY3KA OM OCU KOMOPbIX HA PENbCbl COCMABIAE
20m.

3aoaua Nel2
Iloe30 maccou 1500 m, mpoeasice ¢ mecma, yepes 25 ¢ Habpan ckopocms 5 M/c, onpedenume CULY MAU.

3aoaua Nel3

Hatimu pacuemnviii 6ec 10koMomusa, eciu CyMMa Cui Haxcamus mopmMo3Hsix ocel 1okomomuga = 144 mc., cymmapnas
cuna Haxcamusi mopmo3snvix oceti cocmasa = 1928 mc., gec noxomomuga = 5372 m., pacuemuuiii MOPMO3HOU KOIDuyuenm =
0.4 mc.

3aoaua Nol4
Onpedenums yoenvHoe cOnpomugieHue npyu mpocaHuu ¢ Mecma cocmasa, cocmosuje2o uz 60% 6azono6 Ha poaUKO8bIX
nodwunnuxax u 40% eazonos na noowunHuxax ckonvicenus. CpeOHas mMacca 8a20H08 NPUX00AUAsAcs Ha 0OHY ocb, ¢_0=18m.

3aoaua Nel5
OcHosnoe yoenvbHoe conpomugienue 8-ocHvlx epy306vix 8aconos =1.1 kec/mc, Pacuémnas ckopocms nokomomusa = 24.2
xkm/u. Hatimu cpeodnioro naepy3ky om ocell Ha peibCul 8-0CHbIX 2PY308blX 8420HO8

ITK-3.1.PaccuuteiBaer ckopocth | OOydaromuiics BiIageeT: TEXHOJIOTHEH TATOBBIX PacuyeToB.
JIBIDKEHHUS B JIIOOOM TOUYKE ITyTH
U BpEeMEHM XOJa Ioe3fga IIo
MEperoOHaM TpPH  ONTHUMAIBHBIX
PEKHMaxX BOXKJICHHS TTOE3/I0B.




B paMkax BbINOJHEHHS KYPCOBOii pa00oThl HE00X0ANMMO BbINOJHUTH PACYETHI 110 CJISAVIONIHM pPa3aesiaMm:
Ipumepor 3a0anuti
3aoanue Nol
Cnpsimums npohuib nymu, KOMopwlil COCMOUM 8 3aMeHe O8YX UNU HECKONbKUX CMEJCHBIX JIIeMEHMO8 NPOO0IbHO20 RPODUIsL
nymu 0OHUM dJleMeHMOM, OTUHA KOMOPO20 S¢ PABHA CYMMe ONUH CNPAMAAEMbBIX dNeMEeHmo8 (S1, S, ...,Sn), m.e.

Sc = S1+S2+... 18n, (1)

M)

|
a 06was KpymusHa CNpAMAseMbIX JIEMEHNOo8 © GbIMUCTACMCS NO opMye

I oS 41,8, +...+1,-S,
!
le _ S +S,+...+S,

: @)

i, | [
ede 1' 2' N - kpYmMUBHA INEMEHMOE CAPIMISLEMO20 YHACHKA.
Umobwl pacuemvl CKOpOCMU U BPEMEHU OBUJICEHUs. N0e30d NO YYACMKY Obliu 00CMAMOYHO MOYHbIMU, HE0OXO0OUMO
BBINOTHUMb NPOBEPKY KANCO020 CAPAMIAEMO20 INeMEHMA HA BO3MOICHOCTb CIPAMAEHUS N0 hopmyTe:

.8 <
AI S < 2000 : @)
20e Si — ONUHA CNPAMISEMO20 IEMEHMA, M,

i abconomuasn eruyuna pasnocmu MleC@y YKJIOHOM CRDPAMIIAIEMO20 YHUaACmKa U YKIOHOM npoeepsiemoco iemenma, %o,
- .

C on

m.e. | . Ilposepre no gpopmyne (3) noonesxcum Kaxcowviil 31eMeHm CAPAMIAEMOLL PYINbL, HO Apedcoe 8ce2o mozod, Ko2od
cnpamnAemMble COCeOHUe INEMEHNbl PEe3KO OMAUYAIOMCs Opye om Opy2a no KpYmusHe i no OuHe.

Ha cnpamienuvix 21eMeHmax 603MOICHO PACHONONHCEHUE KPUBLIX, KOMOpble 3AMEHAIOMCA PUKMUSHBIM NOObLEMOM.
Benuuuna ¢huxmugnozo noovema onpeoenaemcs no popmyne:

i” _ 700 . Skpi
c 1
S. ‘= Rui
c 1=l TYkpi (4)
Siois Rigi
20e P Pl Onuma u paduyc kpuevix 6 npedenax cnpamaeHHO20 YUACHIKA, M.

R4
Ecnu snemenm npoguna ne noonexcum cnpsamieHuio, a HA HeM PACNOI0NCEHA KPUBAs, Mo QUKMUBHbII NOObeM Om Kpugou °©
onpedensemcs no popmyne

20e - paduyc kpusoii, m.

OxonuamenvHbiil YKIOH CRPAMAEHHO20 YUACHKA 6 NPOOOTILHOM NPOULe Nymu pasen.:
H ! M
I, = i +1] )

I
Heobxooumo 3amemums, umo 3HaK Kpymu3Hol ©modcem Oblmv U NOIONHCUMENbHBIM (051 NOOBEMOB), U OMPUYamenbHbiM (0
o

CNYCKO08), 3HAK KPYMU3HbL (PUKMUEHO20 NOObEMA OM KPUBOU © 6cee0a noaodicumensHulil. Imo 00s13ameibHo HA00 YHUmvléams
npU BbIYUCTICHUSIX.

3aoanue No2
Onpedenums maccy cocmaga 075 6blOPAHHO20 PACHEMHO20 NOObEMA ONPEOesIom, UCX005 U3 PACHEMHbIX NAPAMEMPOs
JIOKOMOMUBA U cocmasa, no ciedyioujetl popmyne:

Fo — P (@) +1))

”n H
wp +i,

: U]
20e =~ KP - pacuemnas cuna mseu nokomomusa, kec (cm. maon. 23 ons mennogoso6 u mabn. 16 ons s1ekmpo6o308 6 /2/);

- pacuemmuas macca 10Komomusa, m (cm. maor.s 6 /2/) ;
a)l
0- ocnoenoe yoenvroe conpomusnenue 10KOMOMUEA 6 pedcuMe msu, K2c/m;

4
2
- OCHOBHOE YOelbHOe CONPOMUBIEHIUE COCNABA, K2C/M;

|
P - kpymusna pacuemnozo nodvema, %o.

OcHogHoe yOenbHoe conpomugieHue 10KOMOmuea noocyumsl8aiom no gopmyne:

@y =19+0,01v, +0,0003/2 ®




20e P - pacuemnas ckopocmo noxomomuea, km/vac (cm. maon.s 6 /2/).

OcHogsHoe yoenbHoe COnpOmusIeHUue COCMaga onpeoeisiiom no gopmyne:
"

4 ”n " "
a)O=a'a)04x+ﬂ'a)04c+7/'a)06+5'a)08, )

a o
20e Byid coomeememeenHo 0oau (He npoyenmot) 4-, 6-,8-0cHbIX 2py308bIX 6A20H08 6 cOocmase,
4

04x - ocrosnoe yoenvioe conpomuenenue 4-0CHbIX 2PY306biX 6A20HO6 HA NOOUUNHUKAX
KaueHnust, k2c/m.

2
3+0,1vp +0,0025vp

, =07+
W4, Qo4 ; (10)

"
0dc . OCHOBHO€E ydeﬂbnoe conpomuejienue 4-ocHbix 2pY308blX 6A20HO6 HA KOHUYECKUX NOOWUNHUKAX B Kec/m:

1+0,1v, +0,0025v?

n
®g4e =0,7+
9os : (11)
14
06. OCHOBHOE€ y()eﬂbHO@ conpomuejieHue 6-0CHbIX 6dA20HO8, Kec/m:

2
8+0,1vp +0,0025vp

, =07+
Wog Yos (12)

n
98- ocrosHoe yoenvroe conpomuenenue 8-0CHbIX 6a20H08, K2C/m.

6+0,038v, + 0,0021vf,

, =07+
Wog Jos _ (13)
30ecw 904,905 Joe - CPeOHsisl HA2PY3Ka OM OCU HA PelbCbl COOMBEMCmeenHo 4-, 6-, 8-ocHublx epy306bix 6a20H08 M/0Ch:
9,. J6 Os
90sa == 96 =~ Gos = »
4 6 . 8 (14)

20e 94:06:9s macevt coomeemcemeento 4-, 6-, 8-ocuvix 2py306bix 6420106, M. (CM. UCXOOHbIE OAHHbLE).

3aoanue Ne3
Onpedenums 4Ucio 8a20HO8 U OCell COCMABa, ONUHY N0e30d U COCMABa

Yucno 8azoHos 8 cocmage onpedensiemcs no Gopmyiam:
lx+ 510 ¥-Q &-Q
—_— s = : My =

g-‘l- g:’ , g (15)

My =

(=1

20e - maccvl coomeemcmaenno 4-, 6-, 8-ocnuix aconos.

Ionyuennvie Koauuecmea 6a20HO8 HEOOXOOUMO OKpY2Iums 00 YEblX YUCIO08bIX 3HAYeHull. J[iuHbl 6a20H08
npuHUMAaromcs paguvimu. 4-ocnoeo — 15 m, 6-ocnozo — 17 m, 8-ocnoeo — 20 m.

Yucno ocetl cocmasa onpeoensiem max:

n=4m, +6m; +8m, . (16)
Jnuny cocmasa u noeszoa onpedensiem no Gopmyram:
l,=1,+1 +10Mm , 17)

20e - Onuna roxomomuea, m (cm mabn.l12 6 /2/;
- OIUHAG cOCMasa, M;
10 M — 3anac OnunbL HA HEMOYHOCMb YCIMAHOBKU HOE30d.
Iposepka 803mModCHOCIU YCMAHOBKU NOE30A HA NPUEMO-OMNAPABOYHBIX NYMSAX GbINOIHAEMC NO COOMHOUEHUIO:

| <1 (18)

20e - OnUHA NPUEMO-OMNPABOYHLIX NYymell, M.

non?’

IIK-3.2. Bwwmnoansem pacuem | Obyuarowutics e1adeem. Memooami HOPMUPOSAHUS PACX00a pecypcos Ha ms2y noe3oos.
MOPMO3HBIX cpeocma,
onpedensem pacxoo
9Hepeopecypcos u npogepsem Ha
aghpexmusHOCmb UCNOL308AHUSA
JIOKOMOMUBHOU MOWHOCMU.




ITpumeps! 3ananuit
3ananue Ne 4
IIpoBepsIoT Maccy cocTaBa Ha TPOraHHue ¢ MeCTa
Macca cocraBa IpoBepsieTCsl Ha TPOraHHE C MECTa Ha CTAHLUK WIIM OCTAHOBOYHBIX ITyHKTax 1o (opmyie:

kap
O = o, +i -
mp mp (19)

Kkmp

re - CHJIa TSTH JIOKOMOTHBA TIPH TPOTAaHUH C MECTa, KTC (cM TaO1.24 sl TETIOBO30B TN TabJ.27 IS JIEKTPOBO3OB ;

7 - Macca JIOKOMOTHBA, T,
14

P - yiensHOe COMPOTHUBIICHHE COCTaBa TP TPOTAHUH C MECTa, KI'C/T;
i
- BCJIMYUWHA 1oAbEMA HAa CTAHIIUU WIU OCTAHOBOYHOM IIYHKTEC, KPYTH3HA KOTOPOI'0O HAUOOJIbIIas, /oo.
" , 6 , %
14 "

4 " 4
wmp:a-a)04x+ﬁ-a)o4e+7-a)06+5-a)087 (20)

3aganue Ne 5
OnpenensioT BeJJHYMHBI PACYETHOI0 TOPMO3HOT0 K03 puiuenta

PaC‘-IETHI:IM TOpMOBHLIM KOE)(b(bI/IHI/IeHTOM moe3aa HAa3bIBACTCA OTHOILLICHUC CyMMI)I TOpMO3HI)IX pacqume CHUJI HAXKaAaTUuA
BCEX TOPMO3HBIX KOJIOJOK K Macce moes3ja.

PacueTHsIi TOpMO3HO# K03 dunmeHT onpenensercs o Gopmye:

_ 2K,

¢Kp - Q+P7

(21)

rae Z P CyYMMa paCUYCTHBIX CHUJI HAXKATHUA Ha TOPMO3HBIC OCH 1T10€3/1a, T,

DK, =D K+ K , (22)

rae Z * - cymMa CWJI HaXKaTusi TOPMO3HBIX OCEH JIOKOMOTHBA, T;

Z ‘- CyYMMapHas CuJjia HaXKaTust TOPMO3HBIX oceit cocCTaBa, T,
E K =K, -n
2 a 7 (23)

rae - cujia HaXaTus KOJIOJOK Ha OCh JIOKOMOTHBA, T /0Ch, (CM. Ta0i1.4 B /2/;

N, YHUCI0 TOPMO3HBIX Oceil JokomoTuBa (6 — ans anektpoBosza BJI60; 8 — mist snextpososzoB BJIS,BJI10,BJISO; 12 — mns
anextpoBo3a BJI11 u Bcex cepuil TerioBo3oB).

K =0-K,-n

2K =o-K-n )

(o}

rae - 10JIA (HC HpOHCHTI)I) TOPMO3HBIX oceit cocCTaBa,

[ CHJla HaXaTus KOJIOAOK Ha OAHY OCb BaroHa B 3aBUCUMOCTU OT THUIIA BAIOHOB, KOJOAOK U PEKUMOB TOPMOXKCHUSA B

3aBUCHMOCTH OT 3arpy3KH BaroHos (1abi.5), T/0ck;
n

— YHCJI0 OCeH cocTaBa.
Jns Toro, yToOBI paccuMTaTh |, CHayala HY)KHO OIpENeNMTh CPEHIOI HArpy3Ky Ha OCh COCTaBa, KOTOpas
onpenensercs o Gopmyse:
Q,

gOc =
! N T/ock. (25)

3ananue Ne 6
Pewator TOpMO3HYI0 33124y MaTeMaTHYECKUM U rpa)MIECKUM CIIOCOOOM.
IMonHsli (pacyeTHBI) TOPMO3HOM MyTh:
S, =S5, +S
T n 9 (26)
rae - myTb HOATOTOBKH TOPMO30B K AEHCTBHUIO, Ha MPOTSHKEHUH Ka)XKJOI'0 TOPMOXKEHHMS 110€3/1a (0T MOMEHTA YCTAHOBKH PYyYKH
KpaHa MaIlMHHACTA B TOPMO3HOE ITOJIOKEHHE JI0 BKIIOYESHHUS] TOPMO30B 110€3/13);




o - HeﬁCTBHTCHLHLIﬁ TOpMOSHOfI IyThb, Ha MPOTSAKCHUU KOTOPOI'O IMOC3A ABUKETCA C ):[eﬁCTByIOH.[PIMPI B NOJIHYIO CUITY
TOPMO3aMHU.

3aganue Ne 6

CTpOsIT KPHUBYIO CKOPOCTH V= f(S) W BPEMCHH JIBWXCHUS t= f(S) noesfa mo meperoHy Jlis TOro cHawaiga CTPOST
JarpaMMy yJIeNbHBIX PaBHOJACHCTBYIOMINX (YCKODPSIOMIMX W 3aMEUIIONINX) CHJI, JUIS CIEAYIOUIMX PEKHUMOB: PEXHM TATH ;
PEKHM XOJIOCTOTO X0/1a ; PEXKUM CIIy)KEOHOTO TOPMOXKEHHUS .
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2.3. [lepeyeHb BOMPOCOB /1711 TOATOTOBKH 00YUYAIOLIUXCS K MPOMEXYTOYHOHN aTTeCTalluu

ITK-3.1. PaccunThIBaeT CKOPOCTh JBWKEHMS B J000H TOYKE IyTH M BPEMEHH XOJa I0€3/ia 10 MEPEeroHaM HPH ONTUMAaIbHBIX
DPSKUMAX BOXKICHUSA TTOE3/IO0B.

1. TeXHUKO — 9KOHOMHUUECKHE TIPEUMYIIECTBA IEKTPUIECKON TATH.

2.Peanu3anust CUIIBI TATH OPU PA3JIMUHOM COEIMHEHUH TATOBBIX AJIEKTPOIABUIaTENCH.

3.00111e cBeleHNs O CHIaX COMPOTUBIICHUS U UX KJIACCH(UKALHSL.

4.Brb1Boj ypaBHEHHMs IBU)KEHHS TIOE3/1a.

5.0rpaHuyeHys CHIBl TATH IO CLEIVICHUIO. TsroBas XapaKTepHCTHKa JIOKOMOTHBOB. OOpa3oBaHME CHIBI TSATH (pacdeT u
MIOCTPOEHHE TATOBON XapaKTEPUCTHKH, pacdeT CHIIBI TSATH, KO3 (UIMEHT CLHETICHHUS KoJleca C PelIbCOM, BPAIAOIIHiA MOMEHT).
2.0rpaHUYeHNs] CUJIBI TATH TI0 YCIIOBHSM CLETJICHHUS KOJEC C PEeJNbCaMH, M0 YCIOBHSM pealn3allid MOIIHOCTH JH3ENs, IO
HanOonbIIel (KOHCTPYKTHUBHOM) CKOpOCTH (pacueT M IOCTPOEHHS TSTOBOW XapaKTEPUCTHUKH, MOPOroBas CKOPOCThb, €€
orpe/ieJIeHUe, OrPaHUYNTEIH CHIIBI TSTH).

6.Jl10NOTHUTENBHOE COIPOTUBIIEHHUE OT YKIIOHA Ty TH.

7.BbIBOX ypaBHEHUs IBUKEHUS noe3na Ha ocHoBe Il 3axona Herotona.

8.Uctopus pazsurus OIIC.

9.0OCHOBHOM 3aKOH JIOKOMOTHBHOH TSATH.

10.0mpenenenne pacxoa 3IEKTPOIHEPTHHN IEKTPOBO3a IEPEMEHHOTO TOKA.

11.K.IL[. amexTpudecKoil TArH.

12.ComnpoTHBIIEHHE OT yIapOB KOJIEC HAa CTHIKAX PEIIECOB.

I1K-3.2. BeinonHsfeT pacyeT TOPMO3HBIX CPEJCTB, OIpEIeNseT PacxoJl YHEPropecypcoB W mnposepser Ha 3¢ddekTuBHOCTH
UCIIOJIb30BaHMS JIOKOMOTHBHOW MOIITHOCTH.

13.00mume noHATHS 0 CHIIaX JEHCTBYIOIUX Ha JBIDKYIIUICS MOE3I.
14.PacueT TOpMO3HOTO KO3 PHUIIMEHTA TTOe3/1a.

15.ConpoTHBICHUS OT TPEHUSI MEXKLY IIEHKaMU OCEH U TOAIINITHUKOB.
16.0mnpeeneHre Macchl cocTaBa st BRIOPAaHHOTO PACUETHOTO MOAbEMA.
17 I'paduyeckoe perieHre TOPMO3HOM 3a1a4H.

18.CompoTHBIIeHHE OT KaY€HHUS KOJIEC MO PEITHCAM.

19.IToctpoenue kpusoit V=f (S) cnocobom MIIC.

20.CuJia cueruieHHs ¢ y4eTOM YIpyrocTH MaTepuaia 0aHiaxa u penbca.
21.0011ee conmpoTHBIIEHUE TTOE3/1a.




22.0mnpenenenue HarpeBa 0OMOTOK TATOBBIX JICKTPOABUTATEIICH.

23.IIponecc co3aHus CUIIBL TSTH B PE3yJIbTaTe B3aUMOACHCTBUS JBIDKYIINX KOJIEC JIOKOMOTHBA C PEIECOBBIM ITyTEM.
24.0OmnpeneneHne Macchl cocTaBa AJisi BRIOPAaHHOTO PAcUueTHOTO OAbEMA.

25.BiustHue (U3NUYECKHUX U SKCIUTyaTallMOHHBIX (paKTOPOB Ha KOI(PPHUIMECHT CLETIICHUS
26.0rpaHn4eHue CHIbI TSATH JIEKTPOBO3a MO TATOBBIM 3JIEKTPOIBUTATEISIM.

27.0mpenenenne BUPTyaIbHOTO K03 HIleHTa yIacTKa My TH.

28.0mpenenenne v 3HaYCHNUE TOPMO3HOM CHIIBL.

29.IIpoBepka Macchl COCTaBa Ha TPOTAHUE C MECTA.

30.Topmo3Has cuna OT IeHCTBHS TOPMO3HBIX KOJOIOK.

31.0npenenenne pacxoaa 3JIEKTPOIHEPTUH NEKTPOBO3a TOCTOSHHOTO TOKa

32.ConpoTHBIEHUE OT TPEHUS CKOJILKEHHUS KOJIEC 110 PEIbCaM.

33.0npenenenne BpeMEHH X0/1a 10e3/1a CIOCOO0M PaBHOMEPHBIX CKOPOCTEH.

34.ConpoTHBIIE€HUE OT BO3JCHCTBHS BO3IYIIIHON CpEIbI.

35.IIpuHOMIIBI HOPMHUPOBAHUS PacXo/1a IEKTPOIHEPTUH Ha TATY MOE3/10B.

36./lon0MHUTENFHOE COMTPOTUBIIEHHE OT KPUBHU3HBI MY TH.

37.Crpsmnenue npoduis mytu. Llenb copsMileHHsT 1 TEXHUKA €T0 BBITIOJHEHUSI.

38.JlomoTHUTEIHPHOE COTIPOTUBIICHHUE TIPH TPOTAHUH C MECTA.

39.OKOHOMHUS AIIEKTPOIHEPTUH HA TATY MTOE3I0B.

40.0mpeneneHne BUPTYaIbHOTO K03 GHUIMEHTA IS YIaCTKa My TH.

41.PacueTtHblie GOPMYIIBI VIS ONPENEIICHNS YACTHHOTO OCHOBHOTO COMPOTHBIICHHSI BATOHOB M IOKOMOTHBOB.
42 .OnpeneneHne MaKCUMaIbHO IOIMYCTUMOM CKOPOCTH JIBID)KEHHMS T10€3/1a Ha HanboJiee KPyTOM CITyCKe.
Mepsl 10 CHHKEHHUIO COMIPOTHBIICHHSI.

Hepeqeﬂb BOITPOCOB /IUIA IIOATOTOBKH K 3alIIUTE KYPCOBOI'0 IIPOEKTA

1. B cooTBeTCTBUM C KAKMMH TPeOOBAHUSIMH HEOOXOIUMO BBIIOJIHSTH TOYHOCTh BHIYUCIICHUIN?
2. Ilpu nocTpoeHMH Kakux TpadUuecKuX 3aBHCUMOCTEH CJEQyeT IOJIb30BaThCsl TOJNBKO MaciuTabaMmu, NPHUBEACHHBIMHU B
TabIUIe METOANYECKUX YKa3aHUl?
3. JIns yero HE0OXOAUMO CIPSAMIIATE TPO(PHIH TyTH?
4.B npouecce cripsMIIeHHS KaKie OrpaHUYEHHUSI HEOOXOANMO YUHUTHIBATH?
5. Uto HeoO6X0oANMO 9TO OBl pacueThl CKOPOCTH M BPEMEHH JIBIDKCHHUS 1T0€3/1a M0 YYACTKY OBIIM JOCTATOYHO TOUHBIMH?
6. Kak ompeznennuTh aOCONIOTHYIO BEIHYHHY Pa3sHOCTH MEXIY YKJIOHOM CIPSIMIISIEMOrO ydJacTKa M YKJIOHOM IIPOBEPSIEMOTO
anemeHTa’?
7. Kakue a1neMeHThI cipsAMIISIEMON MpyIIbl NOJJIEXAT IpoBepKe?
8. AOGcomoTHas BETHMYMHA PA3HOCTH MEXAY YKIOHOM CIPSMIISEMOr0 YYacTKa M YKJIOHOM IIPOBEPSEMOTO 3JE€MEHTa Kak
onpenensercs?
9. Ha cipsAMJIEHHBIX 3IEMEHTaX PacIoyIo’KEHHbIE KPUBBIE YeM 3aMEHSETCs?
10. 3HaK KpyTHU3HBI OKOHYATEJIFHOI'O YKJIOHA CIPSIMIIEHHOTO Y4acTKa B IPOIOJIFHOM Npoduie MyTH KaKoro 3HaKa MOXKET ObITh?

11. Uto Ha3bIBAETCS PACUETHBIM ITOIHEMOM?

12. Ennznmna uamepeHust pacueTHO CHITBI TATH JTJOKOMOTHBA?

13. Ecnu nnuna moesna MeHbIIE WM paBHA [UIMHE NPHUEMO-OTIPABOYHBIX IMyTEH CTAHIMH 3aJaHHOTO y4acTKa, Y4TO 3TO
o3Hauaer?

14. Ecnu ke BeIYMCIICHHAS JUIMHA TI0€3/1a TI0JTyYHiIach OOJIbIIe JTMHBI IPUEMO-OTIIPABOYHBIX ITyTeH, yKa3aHHO B 3a1aHNH,
YTO HEOOXOANMO MPEIPHHATH

15. Kak onpenennTh cuity TSTH JOKOMOTHBA IIPU TPOTAHHUU ¢ MecTa?

16. O6ocHOBATH 7S UETO JOJHKHO BBIIEPKUBATHCS yCIIOBUE > ?

17. UYro Ha3bIBaeTCs PaCUETHBIM TOPMO3HBIM KO3 durmenTom noesa?

18. Jy1s TOro 4TOOBI COCTAaBUTH MACCUB CHJI TATH JIOKOMOTHBA, YTO HEOOXOANMO MPEAIPUHSITH?

19. ITouemy TOopMO3HO#M yTh T = 1200 M?
20. Kak Ha3pIBaeTCsi CKOPOCTh MMO€37a, NMPU KOTOPOH HAYMHAETCS TOPMOKEHHWE W  YCTAHABJIMBAIOIIAACS B PE3YJIbTATE
TOPMOKEHHUS?
21. Kakoe BpeMs Ha3bIBaeTCsl MEPUOIOM MOATOTOBKH TOPMO30B K JEHCTBUIO?
22. Kak ctpouTtcs rpaduueckasi 3aBUCHMOCTD YICITBHBIX 3aMEIISIONINX CHJI ITPH IKCTPEHHOM TOPMOXKCHHUHU OT CKOPOCTH ?
23. Kak nocTpouTh quarpamMmy yAeIbHBIX paBHOACHCTBYIOMUX (YCKOPSIOUINX U 3aMEJISIOIINX) CUIL, IS CIEYIOIINX PEKUMOB:
Pexum tsaru
Pexum xomnocroro xona
PexuM ciry’keOHOTO TOPMOKCHHS
24. IIpu noctmwxennn noe3noM ckopoct 40-60 KM/4 Ha IIIOIIAIKE WITH CITyCKe, YTO HEOOXO0ANMO YUUTHIBATH?
25. Koraa moKkoMOTHB BXOJUT HA BXOJIHBIE CTPEJIKH, IIEHTP MAcChl MOe3/a HaXOIUTCS OT HUX Ha KakoM pacctosaun? Korma
9TO HE0OX0IUMO YUHUTHIBaTh? M uemMy paBHa omyckaeMasi CKOPOCTh JABMKEHHUS B 3TOM cirydae?

3. MeToauvecKkue MaTepuaJbl, ONpe/e/asiiolue Mpoueaypy 1 KpUTEPUH OlleHUBAHUSA
c¢opMHPOBAHHOCTH KOMIIETEHUMH NPU NMPOBeAeHUN MPOMEKYTOYHOM aTTeCTAlMU

Kpurepun ¢popMupoBaHusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUH



- OIIEHKA «OTJHUYHO» BBICTABIICTCS O0YUYAIOIIEMYCSI, €CIIH KOJIMUECTBO MPABUIILHBIX OTBETOB Ha BOMpockl cocranser 100 —
90% ot 061ero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABISIETCS 00yJArOMIEMYCsl, €CIM KOJIMUECTBO MPABUIILHBIX OTBETOB Ha BOMPOCHl — 89 — 76% oT
o0miero 00bEMa 3aJaHHBIX BOIPOCOB;

- OLCHKa «Y/OBJIETBOPHUTE/IbHO» BBICTABISACTCS OOydYarOMEMyCsl, €CIM KOJWYECTBO MPABHIBHBIX OTBETOB Ha TECTOBBIC
BoTpockl —75—60 % oT 0bmiero 00BEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEY/0BJIETBOPHUTEIbHO0» BBICTABIISCTCS 00YUYArONIEMYCsl, €CJIM KOJIUYECTBO MPAaBUILHBIX OTBETOB — MeHee 60%
ot o0m1ero 06péMa 3aJaHHBIX BOTIPOCOB.

Kpurepun ¢popMupoBaHusi OlieHOK N0 pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUIl

«OTJINYHO/32YTEHO» — CTAaBUTCS 32 pabOoTy, BHIIIOJIHEHHYIO HIOJIHOCTBIO 0€3 OIMOOK M HEJOYETOB.

«Xopo1u1o/3a4TeH0» — CTaBUTCS 3a padOTY, BBIIOJHEHHYIO MOJHOCTBIO, HO NIPH HAJIMYMU B HEH He Ooliee OIHON HErpyooii
OLIMOKY U OIHOTO HEJoueTa, He 0oJiee TpeX Hel0YETOB.

«YI0BJIEeTBOPUTEIBHO/3a4TEHO» — CTAaBUTCS 32 paboTy, eciu 0O0y4arolmMiCsS TPaBUIBHO BBHINOJNHHUI HEe MeHee 2/3 Bcei
paboTHI WK IOMTYCTHI He OoJiee OHOM rpy0oil OIIMOKK U IByX HEJ0YETOB, He Oosee OAHOW Ipy0oil 1 0/1HOI Herpy0Ooii ommoku, He
Goiee Tpex HErpyObIX OMNOOK, OJJHOM HErpyOOH OIIMOKN U ABYX HEAOYETOB.

«HeynoBJIeTBOPUTEJIbHO/HE 3a4TEHO» — CTAaBUTCA 3a paboTy, €CIM YUCIO OIIMOOK W HEIOYETOB MPEBBICHIIO HOPMY IS
OLICHKHU «YIOBJICTBOPUTEIILHOY» WIIM MPABIIILHO BHINIOIHEHO MeHee 2/3 Beeid paboThl.

Buowi owubok:

- epy0vie OWUOKU: He3HAHUEe OCHOGHBIX NOHAMUL, NPABUI, HOPM, HE3HAHUE NPUEMO8 PeueHlUs 3a0ay; OuUbKY, NOKA3bI8aAIoWUe
HenpaguibHoe NOHUMAHUE YCI08US NPEOTONHCEHHO20 3A0AHUSL.

- HezpyOble OUWUOKU: HEMOYHOCMU DOPMYTUPOBOK, ONpedesieHUll;, HepaYUOHALbHBIN 8b1O0P X00a peleHUs.

- Hedouemvl: HepayUOHATbHbIE HPUEMbl GbINOJHEHUA 3A0aHUs; OmMOenbHble NOSPeUHOCU 6 QOPMYIUPOSKe Bbl60008;
HebpedicHoe 6blNONIHeHUe 3a0AHUS.

Kputepuu ¢popmMupoBaHusi OlleHOK MO pe3y/JbTATAM BbINOJHEHHSI KYPCOBOI0 NMPOEKTA

«OTJIMYHO/32a4TEH0» — CTABUTCS 3a pabOTY, BHIIOJHEHHYIO [TOJHOCTBIO 0€3 OINOO0K U HEJJOYETOB.

«Xopoo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooliee
OJIHOM Herpy0oil omMOKY U OJTHOTO HejloueTa, He 0oJiee TpeX HEJJ0UETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTAaBUTCA 32 padOTy, €ciu 00yJyaroUIuiicsl MPaBUIbHO BBIMOJIHUII HE
MeHee 2/3 Bcell paboThl MM IOMYCTUI He OoJiee 0HOM rpyOoii omMOKM U IByX HEJO0YETOB, HE OoJjiee OHOM
rpy0oil u oxHON HerpyOoil ommOku, He Oosee Tpex HEerpyObIX OIIMOOK, OJHOM HEerpyOoOM OIIMOKM M JIBYX
HE/I04ETOB.

«HeynoBJjIeTBOPUTE/ILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMIMOOK W HEJ0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «YIOBJIETBOPUTEIBHOY MU NMPABUIIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl.

Buowt owubox:

- 2pyoOvle OwUbOKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, He3HAHUe NPUemo8 peulenus 3a0au;
owubKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU: HEMOUYHOCU (HOPMYTUPOBOK, ONpeOeNeHUll, HepayUoOHAIbHbIUL 6blOOp X00a
pewenus.

- Heoouemvl. HEPAYUOHANbHbIE NpUEeMbl BbINOIHEHUS 3A0aHUs; OMOeNlbHble NOSPEeULHOCU 8
dopmynuposke 8v1860008,; HeOPeI’CHOE BbINONHEHUE 3A0AHUSL.

Kpurepun ¢popmupoBaHus OLIEHOK 110 IK3aMeEHY

«OTaM4YHO» — oOyyaroluiics npruodpes HeoOXOAUMbIE YMEHHS U HAaBBIKH, POJEMOHCTPUPOBAIT HAaBBIK
MPAKTUYECKOr0 MPUMEHEHHUS MTOJTyYEeHHBIX 3HaHUH, HE JOMYCTUII JIOTUYECKUX U (PAKTHUECKUX OLIMOOK

«Xopomo» — obyyaronuiicss mpruodpesn HeoOXOIMMbIE YMEHHUS U HAaBBIKH, IPOJAEMOHCTPUPOBAT HABBIK
MPAKTUYECKOTO MPUMEHEHHS MTOJyYE€HHBIX 3HAaHUH; T0NMyCTUII HE3HAUUTEIbHbIE OITUOKU 1 HETOUHOCTH.

«Y10BJIETBOPHUTEIBbHO» — O0YJAIOIIUIICS JOMYCTUII CYIIIECTBEHHBIE OLTHOKH.

«HeynoB/1eTBOPUTEJIBHO» — OOyYaroOIIMiiCS NIEeMOHCTPUPYET (parMeHTapHble 3HAHHUS H3y4aeMoro
Kypca; OTCYTCTBYIOT HEOOXOIUMbIE YMEHHSI U HABBIKH, JIOMYILEHBI TPyObIe OIIHOKH.






	2025-2026_23_05_03-25-5-ПСЖДвт_pli_plx_Теория тяги поездов
	ОМ ПСЖДвт Теория тяги поездов



