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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHraibl, ONPEACISIONINe IPOLeaypY U KPUTEPHH OLIEHUBAaHHUS COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTallUl — OLCHUBAHUC NPOMCKYTOUYHBIX M OKOHYATCIIBHBIX PE3YJILTATOB

oOydeHUs] 10 IUCLHIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

DopMBI IPOMEKYTOUHOM aTTECTALUU:
ouHast popMa 00ydeHHUs — HK3aMeH, KypCcOBOi IpoekT (7 cemectp);
3ao0uyHas opma 00y4eHHsI — FIK3aMEH, KypcOBOH MPOEKT (4 Kypc).

IUIAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

[Tepeuens KoMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIIH

Kox nannkaTopa mocTmKeHU
KOMIIETEHIIHH

IIOE€310B.

IIK-5 CriocobeH opraHu30BEIBATE MEPOTIPHSATHS IO 00ECTIEICHNIO 0€30IIaCHOCTH IBHKCHUS

[TK-5.2 Opranusyer KOHTPOJIb
TEXHUYIECKOTO COCTOSTHHS
TOPMO3HBIX CHCTEM
JIOKOMOTHBOB.

[IK-5.3 IIpou3BoauT pacuet
TOPMO3HOH CHUJIBI U TOPMO3HOTO
IIyTH, TATOBBIC PaCYCThI.

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6paSOBaTCHBHOﬁ IIporpaMmbl

KOZ[ W HAUMCHOBAHUEC UHAUKATOPA
JOCTHXXCHUA KOMIICTCHIIMNA

PCSyJ’IBTaTBI O6y‘I€HI/IH 10 JTUCHHUITIMHE

O1EeHOYHbBIE
MaTepHalIbl

[K-5.2 Opranuzyet
TEXHHYECKOTO  COCTOSTHHSA
CHCTEM JIOKOMOTHBOB.

KOHTPOJIb
TOPMO3HBIX

OOyJaronmuiicss 3HAET:
OCHOBaHHYIO Ha
MMOIBIKHOTO COCTaBa.

TEOPUIO JBWXKSHHUS Ioe3/a
3¢ ¢GeKTUBHONH  IKcIUTyaTanueit

Bompocsr (1 - 15)
Bamanus (1 - 23)

OOydaromuiicss yMeeT: BBINOJIHATh TATOBbIe pacuersl, | 3amanus (1 - 8)
OIpenensATh  MOTpeOHOe  KOIMYEeCTBO  TOPMO3OB,

pacyeTHYIO CUIIy HaKaTusl.

OO6yuaromuiics BIameeT: TexXHONOTHeW coctaBienus | 3amanmst (1 - 3)

TATOBOW XapaKTEPUCTUKU JIOKOMOTHUBA.

CUJIbI U TOPMO3HOTO IIYTH,
PpacyeThI.

[IK-5.3 TIpou3BoauT pacdeT TOPMO3HOMN
TSATOBBIC

OOydaronuiicss 3HAeT: XapaKTepPUCTHKH  PEKUMOB
JIBIDKCHHUS T10€3/1a; METOJbl pealu3alliid CWJI TSITH U
TOPMOIKEHHSI.

OOyyvaromuiicst yMeeT: OmpeneNsiTh Maccy COCTaBa,
JUIMHY TOPMO3HOT'O MYTH, CKOPOCTH MBWXEHHUS W
BPEMEHHU X0 10 NIEPETrOHY M BBIOMPATh PallOHATIbHBIE
PEKHMBI ABHKEHUSI MIOE3/1a.

OOyuaronuiicst BlajgeeT: METoJaMH HOPMHPOBaHUS
pacxojia pecypcoB Ha TATY MOE3/I0B.

Bompocsr (16 - 42)

Baganus (24 - 69)
Bamanms (1 - 15)
3amanus (4 - 6)

[TpomexyTouHas aTTecTanus (IK3aMeH) MPOBOJIUTCS B OJHOM U3 CIEAYIOIINX (HOpM:

1) oTBeT Ha OUIIET, COCTOSALINI U3 TEOPETUYECKUX BOIIPOCOB U MPAKTUYECKUX 3aJIaHUI;
2) BeimonHenue 3ananuii B DMOC yHuBepcurera.

[TpomexyTouHas arTecTanus (KypcoBOM MPOEKT) MPOBOJUTCS B OJTHOM U3 CIEAYIOMIUX GOopM:
1) [Ty6auuHast 3amUTa KypCcoOBOTrO IMPOEKTa




2. TunoBbie! KOHTPOJILHbIE 32IAHU I HHbIE MATEPUAJIBI IJIsl OLIEHKH 3HAHUIA, yMeHHH,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeHIM I

2.1 TunoBblie BONPOCHI (TeCTOBBIE 3a1aHUs1) 1JIsl OLIEHKH 3HAHHEBOr0 00Pa30BaTEJILHOI0
pe3yJibTara

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yIbTaT:

Kom v HauMeHOBaHUE WHAMKATOPA OO0pazoBaresbHBIH pe3ysbTaT
JIOCTH)KCHUSI KOMIICTCHITUH
I1IK-5.2 Oprasmszyer koHTpoJdb | OOydaromuiics 3HaeT: TEOPUIO JBM)KEHMs I0€3[ja OCHOBaHHYIO Ha J(QQEKTUBHOI
TEXHHUYECKOTO COCTOSIHMS | 9KCIUTyaTallMel MOABMKHOTO COCTaBa.
TOPMO3HBIX CHCTEM JIOKOMOTHBOB.
Tpumepwr sonpocos/zadanuii
Tecm 1
Ymo obecneuusaem KOHCMPYKYUsL NOOBUIHCHO20 COCMABA?
a) 6es3onacHocmv 08UdNCEHU NpuU OONYCKAEeMbIX CKOPOCMAX HA NPAMBIX U KPUBLIX YHACMKAX NYyMu, NIA6HOCMb X00d,
00CMAamoyHyI0 yCmouyu8oCms U NPOYHOCHIb.
6)nnagHoCmb X00a, 00CMAMOYHYIO YCMOWYUBOCHb U HPOYHOCTb
8)6e30nacHocmy 08U CEHUS NPU He OONYCIMUMBIX CKOPOCHIAX HA OMOENbHbIX YUACKAX NYmu
2) MaKCUMAnbHO PA38UBAIOUWYIOCS CKOPOCHb OBUIICEHUSI HA NPIMBIX U KPUBLIX YUACMKAX NYMU, C 8blOOPOM ONpeOeieHHbIX
0cobeHHoCmell napamempogs 10KOMOMUEA.
Tecm 2
B sasucumocmu om ucmounuka suepauu 0Jis NPespawjenus ee 6 MexaHudeckyio pabomy 10KOMOmuesl noOpaz0eisitomcsi:
a) na 3asucumbvie (ABMOHOMHYIE) U He3asUCUMbIE (Hea8MOHOMHbIE),
0) nesasucumvle (Hea8MOHOMHbBIE) UTU 3a8UCUMbLE (ABMOHOMHbBIE),
8) He3asucuMble (ABMOHOMHBLE) U 3A8UCUMbLE (HEABIMOHOMHbIE),
2)3asucumvle (ABMOHOMHbIE) U HE3A8UCUMbLE (HEABMOHOMHDBIE).
Tecm 3
Buibepume npasunvroe onpedenenue:
a) Dnekmpogo3om Ha3bI8AEMC s IOKOMOMUS, UCHOYHUKOM SHEP2UU KOMOPO20 ABIAEMCA INeKMPUYECKds IHepeUs, Noxyyaemas
yepe3 KOHMAKMHYIO Cemb OM NeKMPUIeCcKUX CIManyul,
6) Dnekmpo8o30M HA3LIBACMCS IOKOMOMUB, UCOYHUKOM IHEP2UU KOMOPO2O AGNAEMCS DEKMPULECKast SHepausl, Noayyaemas
om co6CcmeeHH020 Ou3seb 2eHepamopa;
8) Dexmpo8030M HA3bIBAEMCS NOOBUINICHOU COCNAB, UMEIOWULL 8 KAYeCmBe CULOBOU YCMAHOBKU 2A308VI0 MYPOUHY;
2) Onexmposo3om HA3bIGAEMCS TOKOMOMUG, KOMOPbI NOIYYAem INeKMPUYECKYI0 IHEPSUIo Hepe3 KOHMAKMHYIO cemb, 20e
INEKMPOOBULAMENY YCHAHOBLEHbL 6 MONMOPHBIX 8A20HAX, KOMOPbLE 8MeCme ¢ NPUYENHbIMU 0OPA3VIOM CeKyuu.
Tecm 4
Yraoicume npasunvnviii omeem:
a) Jlokomomue npedcmagisem cobol CULO8YI0 MA208YI0 YCMAHOBKY, 08ULAIOWVIOCS HO PelbCOBbIM NYMAM U NPEOHA3HAYEHHYIO
011 nepemewjers NOOBUNCHO20 COCMABA U OMOCIbHbIX 8A20HO8;
6) Jlokomomue npedcmagnsem coO0U YCMAHOBKY, NPEOHA3HAUEHHYIO O/ nepemeuerus OmoeIbHbIX 8A20H08;
8) JlokomMomueom Ha3vbl8AEMCs COBOKYNHOCb INIEKMPOMEXAHUYECKUX, NHEBMOIIeKIMPUUECKUX Y3108 U acpecamos;
2) Jlokomomueom, Hazvieaemcs mpancnopmuoe cpeocmeo, NPeoHa3HaueHHoe Ol nepemeujeHus 2py308 no KHcele3Holl dopoee.
Tecm 5
Dnepzocucmema — 3mo:
a) COBOKYNHOCMb KPYRMBIX DAEKMPUYECKUX CMAHYull, 00beOUHEHHbIX JUHUSMU DNeKMPONnepedaiu U COBMECHHO NUMAIOUUX
nompebdumenel dIAeKMpUecKol u meniogoll dHepeuetl,
0) nebonvuUe dNeKmpuyecKue CManyuu, 00veOuHeHHble TUHUAMU dIeKmponepeoay
8) COBOKYNHOCMb KPYNHLIX nompebumerieli, KOmopuvle NUmaiom 31eKmpudecKkoll U menjiogol sHepauell 1eKmpuiecKue Cmanyuu,
2) IUHUU 3eKmponepeoay RUMarwux nompeoumeineil 3J1eKMpuiecKoll SHepauell.
Tecm 6
Ha kaxux yuacmxax ocobenHo nposignsaemcsi 6blcOKAs 3P HekmueHocmy I1eKmpuieckou mseu?
a) Ha ynacmkax ¢ 1eekum npoguiem nymu;
6) Ha yuacmkax co cpeOHUM npoguiem nymu,
8) HA POBHBIX YUACMKAX NYMU,
2) Ha y4acmkax ¢ madgxceablM npoghuiem nymu.
Tecm 7
Kaxkue snewnue cunvl deticmgyiom Ha noeszo?

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI NPOBENEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpAHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLIEHOYHBIX MPOLEAYp KOIMdecTBEe BapuaHTOB. OIEHOUYHBIC
CpEICTBa MOJUIeKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, OOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kageapoil u mpenogaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



a) ynpaensiemvie — CUIbl COnpomueienus osudxcenuio W, cuna msieu Fx u neynpasnsemvie - mopmosnas cuia Bm;
6) ynpaensiemvie — CUIbl CONPOMuUGIEHUs Osudcenuio W, neynpasisemoie - mopmosuas cuna Bm u cuna msaeu Fx;
8) ynpagasiemvle — cuia maeu Fx u mopmosnas cuna Bm, u neynpasnaemvle — cunvl conpomugnenus ogusxcenuio W.
Tecm 8

Kaxkyro cucmemy snexmpocnaboicenus ucnonv3yiom Ha Jcene3nvix 0opoeax Poccuu?

a) NOCMOAHHO20 U 0OHOpA3HO20 NepemMenHO20 MoKa, (mpemvs ¢haza — penvcol);

6) nepementozo moka,

8) NOCMOAHHO20 MOKA,

2) 00HOa3H020 NepemMeHH020 MoKa.

Tecm 9

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

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

6) 3 kB — npu nocmosiHHoM moxke;

8)3 kB — npu nocmosinnom moxe u 25 kB — npu nepemennom;

2) Hem npasuIbHO20 OMeema;}

Tecm 10

Hlupuna xoneu Poccutickux scenesHbix 00po2 pasHa:

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

Tecm 11

Io yucny cexyuil 51eKkmpo6o3svl OenAMCsL:

@) Ha 00HO-, 08YXCEKYUOHHbIE,

6) Ha 00HO-, 08YX- MpExceKyuoHHbvle,

8) Ha 00HO-, 08YX- MPEX- U UeMbIPEXCEKYUOHHBLE, BO3MOICHOCTNL 00bEOUHEHUsL 08YX, MPEX U YEeMbIPEX CeKYUll DNeKMPOBO308
ons pabomst no cucmeme CME;

2) Ha 08yX- MpExXceKyuoHHble.

Tecm 12
Haszosume ocroghble pedcumbl 08UNCEHUsL ROE30A.:
a) pexcum msaeu, gblbeaa , X010CMO20 X00d, MOPMONHCEHUSL,
6) pexcum mseu, gvlbead, MOPMONCEHUS,
8) pedcuM msieu u MOPMONCEHUS,
2) pestcum MmopMOAHCeHUsL.
Tecm 13
3a cuem yezo nosviuiaemcs MeXHUKO-IKOHOMUYECKASL IPDEKMUSHOCHIb INEKMPUYECKOU msizu?
a) 3a cuem GHeOpPEHUsL CUCIEMbl NEPEMEHHO20 MOKA NPOMIUAEHHOU YACHOMbL,
6) 3a cuem asMoMamMu3UPOBAHUsL YAPABGIEHUSL YCINPOUCMEAMU JJIEKMPOCHAOICEHUS,
8) 3a cuem menve20 060pPYO08anUsL Ol MA20BHIX NOOCMAHYULL,
2)éce omeemul epHbL}
Tecm 14
B kaxux edunuyax paccuumuiearomes yoenbHole CUlbl CONPOMUGLEHUs?
a) m/xe; 6) m/m; 8)xe/ke; 2)ke/m.
Tecm 15
B kakoil nocnedosamenvrocmu GKOYAIOMCS MA20GbIE INEKMPOOSULAMENU NPU YEETULEHUU CKOPOCMU OBUNCEHUS?
a)C—CII-II; 6) CII-C—II ~C—II—-CII; ¢)[I-C—CII.
Tecm 15
KIIJ] sanexmpuueckot mseu onpeoensiemcst (hopmynou.
aln2n3nd; 6)n; enln2n3ndnd 2 nln
Tecm 16
Mooicro nu cnpsimasime 21eMeHmbl RPOGUIISL Nymu ¢ RPOMUBONONONCHLIMU 3HAKAMU? a)uem, 6) oa.
Tecm 17
Ha xaxom npogune nymu npouszgooumcsi anpoduposanue mopmosos? @) Ha 20pu30HmMAaibHOM U Cnycke; 0) Ha 20PU3OHMATILHOM,
8)Ha cnycke 2) Ha nooveme.
Tecm 18
Om yezo obpaszyemcsi OONOIHUMENbHOE CONPOMUGLEHUe noe30a? a) om YKIOHA nymu;, 6) om KpUSU3HbL NYMu, 6) om
ammocepuvix YCio8uUil; 2)8ce Omeemvl 6epHbi.
Tecm 19
Ilpu xaxou MaxcumMaibHoOU CKOpOCmu OONYCKAemcs npoe30 8X00HbIX CIMPENOK, eCiu noe30 0CMAHABIUeaemcs Ha cmanyuu? a)
40km/u; 6) 50Kkm/u; 8)60xkM/4; 2)30KkM/u.
Tecm 20
Pacuemmnulii noovem — 3mo...
a)Haubonee mpyouwiil yuacmok nymu 0Jisk 08UdNCEHUsI N0E30d, HA KOMOPOM 00CMUAemcs KOHCIPYKYUOHHASL CKOPOCMb,
6)Haubonee neekuii yuacmok nymu 071 08UIICEHUsL N0e30d, Ha KOMOPOM 00CMU2AeNICsl PACUemHAsl CKOPOCHIb,
8)Haubonee mpyoHulil yuacmox nymu 0iisi O8UICEHUS N0e30d, Ha KOMOPOM 00CMU2Aemcs MUHUMATbHASL CKOPOCHIb,
2)Haubonee mpyonwiil 01151 08UdNCEHUS 8 OAHHOM HANPABLEHUU NPOPUIL Nymu, HA KOMOPOM OOCMUSAEMCs PACYEMHAsl CKOPOCHb.
Tecm 21
Cropocmb dsudicenus noe3oa no yY4acmiy ¢ y4emom epemMenu Ha pa3eoH, 3amedieHue i 8peMeHy Ha CIOSHKY:
a)mexHuyeckas




6)x0006as

8)yuacmrosas

eJmapupymuas

Tecm 22

Cronvko mempos 3anac OnuHbl Ha HEMOYHOCMb YCHAHOBKU noe30a?
a)lOm

0)15m

8)20m

2)25m

Tecm 23

Tse06as xapakmepucmura 10KOMOMUBA - 3MO 3a6UCUMOCTb.
a)Cunbl msieu om epemeHU 08UICEHUS!

6)Cunbl msieu om cKopocmu O8UINCEHUSL

8)Cunbl msizu om conpoOmuGIeHUs: OBUNCEHUIO

2)Cunvl mseu om yckopenus

I1K-5.3 IIpomsBonur  pacuer | OOy4aromuiics 3HaeT: XapaKTEPUCTUKU PEKUMOB ABIKCHUS T10€3/1a; METOABI pealn3alui
TOPMO3HOH CWJIBI W TOPMO3HOTO | CHJI TSATH M TOPMOXKEHHSI.
ITyTH, TATOBBIE PACUETHI.

Ipumepwl sonpocos/3adanuii
Tecm 24
Ckropocmb 08udicenus noe30a no y4acmky Oe3 yuema epemMeHU Ha pa32oH, 3amMe0aeHue U 8peMeHU Had CMOSHKY:
xo0osas
yuacmkosas
mexHuueckas
Hem 8epHo20 omeema
Tecm 25
Ha sicenezno0opooicnom noosudichom cocmase npumeHsaomes 8UObl MOPMONCEHUSL:
@puryuonnoe, pesepcusroe, HNEKMPOMASHUMHOE
NHEeMAamu4ecKoe, J1eKmpOnHeEMAmuiecKoe U pyyHoe
2py3080e, NACCAACUPCKOE ,8bICOKOCKOPOCTNHOE
cydHcebHoe U IKCMpeHHoe
@dpuKkyuonHoe, 21eKMPONHEBMAMuUYecKoe U pyuHoe
Tecm 26
B 3asucumocmu om ucmounuxa snepauu u Mawiun 018 NPeBPAueHUs ee 8 MeXaHUYeCcKyo pabomy msaeo8blil NOOBUNCHOU COCMAE
noopazoensiiom Ha.
91EeKMPOGO3HYIIL U MENTO0B03HbIl
9IeKIMPOBO3HYILL , MENIOBO3HBIU, 2A30MYPOOBO3HbLI
MA2UCPATLHBLIL U MAHEBPO8blll
2IEKIMPOBO3HDILL , MENTIOBO3HBIU, 2A30MYPOOBO3HBIU, MOMOPOBALOHHDLL
A8MOHOMHBIL U HEeA8MOHOMHbBIL
Tecm 27
Om ue2o He 3a8UCAM USMEHEHUsl HASPY30K OM KOJIECHbIX NaAp HA peibCbl?
Om pacnonodiceruss u cnocoba noOGeUUBAHUS MA208bIX IIEMEHMO08
Om paszsecku
Om KOHCMPYKYUulL peccopHO20 NOOBEeUUBAHUS
Om ycmpoiicma 071 nepedayu cuibl mszu
Om KOHCMPYKYUU PaAMbl MENENHCKU
Tecm 28
Om uezo ne 3a8ucum 6€30NACHOCTIG OBUICEHUS IOKOMOMUBA 8 KPUBBIX YUACMKAX nymu?
Om cxopocmu 08udiceHus
Om Hazpy3ok om KOJECHbIX Nap HA PebCbl
Om 60K08020 Oasienus Koleca Ha peibe
Om memnepamypul OKpyscaioujeti cpeosi
Tecm 29
Kax cnedyem paccmampusams 0sudicerue 10KOMOMUBA 8 KPUBLIX YUACMKAX NYMU?
Kax nocmynamenvnoe
Kax spawamenvroe
Kax 00no8pemenno nocmynamenvHoe u 8pawjamenbHoe
Kax neycmoiiuugoe
Tecm 30
3axnunusanue KONECHBIX NAP NPU MOPMOICEHUU CO30dem Ha NOBEPXHOCMU OAHOANCA:
npokam
NOA3YH
6EPMUKAIbHBIL NOOPE3
CKOb3VH
Tecm 31
Kaxkue cunvl conpomusnenusi 0gudicenuto noe30a OmHoCAMcs K OCHOBHOMY CONPOMUBIEHUIO?




COnpoOmMu6eHUe 6 KPUGbIx
conpomuseienie mpenus 8 OYKCo8biX NOOUUNHUKAX
conpomueiienue om NPOCKAb3bLIEAHUS KOLEC N0 PENbCAM U3-3a 603MOICHOU PAZHUYBI 8 OUAMEMPAX KONeC
conpomueierue om HeHOPMATbHLIX NO20OHBIX YCI0BUL
conpomuenerue om mpenus KayeHus Koaec no peibcam
conpomusenenue om no0bemMos
conpomusiienue 8030VUHOU cpedbl
conpomusenenue om y0apos Ha CMbLKAx U HePOSHOCMAX NYMU
Tecm 32
CHudicenue cunbl COnpomueienus O8UICEHUI0 OM MPEHUs Ka4eHUsi 00CMUSAeMCA 3d CYemm YMEeHbULeHUSL:
HA2PY3KU OM KOJLECHbIX NAp HA PelbCol
ouamempa Koec
mMeepOOCmU MAMepuana Koec u penscos
6ce omeembl 6epHbl
Tecm 33
Yem onpedensiemcs He0OX00UMOoe KOIUHECB80 KONECHbIX Nap y 10KOMOMUEA.
a) Yucrom menesicex.
b) Qucnom xonecHo-momopHuIx 610K08.
¢) Maccou noxomomuea u 0onyckaemoul Hazpy3Koli 0m KOAeCHOU Napsl Ha PebChbl.
d) Mamepuanom

Tecm 34

Tocreoosamenvrhocms cnpamienust npoguis nymu

a) Cnpsimumb eblOpanHble YYacmKy npopuiist nymu

b) Cnpsimume yuacmku 6 niawe nymu

¢) Boibpamv yuacmu 015 cnpsmaeHust npoQuiist nymu

d) Pacuumamo O1uHbl KpUBLIX NAAHA HYMU, 3A0AHHBIX 2PA0YCAMU YEHMPATLHOZO Yed

Tecm 35

VYpaenenue osusicenusn noesoa 6 obujem uoe 3mo.

a)CBA3U MeAHCOY CUNAMU, OeUCMBYIOWUMU HA Noe30, OUHHOU N0e30a U YCKOPeHUeM e20 08UIHCEHUs

6)cea3u MexHcOy cunamu, OeucmeyIouUMU Ha noe3o, MAccoll n0e30d U YCKOPeHUeM e20 08UINCEHUs

8)c6531U MeHCOy HeWHUMU CUTLAMU, OLICMBYIOWUMU HA N0e30, MACCOU Noe30d U YCKOPEeHUeM e20 O8UNCEHUS

2)cesi3u MedcOy CUNOU MU U CUNOU CONPOMUBTIeHUS, OCUCMEYIOWUMU HA N0e30, OJIUHHOU N0e30d U YCKOPEHUEM €20 0GUNCEHUsL

Tecm 36

Yoenvrnoe conpomusnenue dgusicenuro 6a20H08 ¢ ygenuuenuem Hacpy3Ku Ha OCb:
a)Yeenuuusaemcs

0) Ymenvwaemes

8)Ocmaemcs HeusMeHHbIM

Tecm 37

OcHogHOe yOenbHoe COnpomueIeHue OBUNCEHUIO COCMABA 3A8UCUM O
a)ckopocmu 08UdNCeHUs!

6)Hazcpy3Ku Ha ocb

8)CKOPOCMU OBUMNCEHUS U HAZPY3KU HA OCb

Tecm 38
TIpooonvrulit npoghus dcene3Ho00poiCcHo2o nymu (npoguits nymu) 3mo.:
a)Buo scene3nodoposcnoco nymu ceepxy
6)IIpoexyusi Hcene3no00poONCHO20 NyMU HA 20PU30HMATILHYIO NIOCKOCHIb
8)Bepmuxanvuwiii paspes sHcene3Ho0opoIiCHO20 NYymiu
Tecm 39
Mooens noesda 6 meopuu 10KOMOMUBHOU MU IMO:
a)Mamepuanvuas mouxa ¢ Maccoil noe30a 6 YeHmpe e20 Mmadicecmu
6)Cucmema macc 10KOMOMUBOB U 8A2OHO8
8)Cucmema macc 8a2oHo8
Tecm 40
Buibpamu eepubie eapuanmuvl omeema
Dnemenm npoghunst nymu smo.
a)lloovém
6)Cnyck
8)Buo aicene3no0oposcnoco nymu ceepxy
e)llnowaoxa

Tecm 41

Ymo Hazvieaemcs cyenHviM 6ecom?

a) 6ec npuUxXoOSWUICS HA 8eCb TOKOMOMUG

6) sec npuxooawuiics Ha cyennvle KI1

8) sec npuxodawutica Ha cyennvle K11, komopoie cesazanvl ¢ TO/




2) yacms eeca HPMXOO}IWEZOC}Z HA OCb

Tecm 42
Vpaernenue osuscenus noezoa 6 obwem 6ude MONCHO 3aNUCAMb.
a) F_yl=m dv/dt

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

8) F y=(m+YJ 6/(R B2 )+Y:J o/(R A2 )+Y(J ap 2)/(R "2 )) dv/dt
2) F y=y(l+m)dv/dt
Tecm 43

Kaxoe mopmosicenue npumenarom npu coz0anue mopmo3Hsix cui?
a) 2neKmpu1ecKoe u NHeGMAMmu4ecKoe MopMoANceHue
0)21eKMPONHEBMATUYECKOE U NHEBMAMUYECKOE MOPMOICEHUE
8) MexanuiecKoe u INeKmpuyeckoe
2) aneKmpuiecKkoe u peocmamHoe
Tecm 44
Ha xakyro napy cun mooicno paznosicums kpymawuii momenm(Mx) ?
a)FI; F
6) F2; Fl
8) Fl; Gk
2)F2; F
Tecm 45
Buibepume eproe ymeepacoerue
A: Cunvl conpomuenenusi 08UNCEHUIO N0e30d OCUCMBEYIOM 60 6CEX PENCUMAX OBUINCCHUSL
b B peacume xonocmozo x00a Ha noeso He 0elicmeyiom HUKAKUe CUlbl
a) eepro moavko A
6) 6epro moavko b
8) 0b6a ymeepaicoenus eepHbl
2) 0ba ymeepoicoenus He 6epHbl
Tecm 46
Kaxue 3a0auu pewaem TTII:
Buibepume 3 eepuvix ymeepowcoenus:
a) obecneuenue 6e30NACHOCHU OBUIICEHUS NOE3008
6) cobniodenue epagpura dgudicenue noe3od
8) cobmo0eHe ma2u 60 8peMsi O8UdICEHUe N0e30d
2) obecneueHue IKOHOMUYHOCIU NOE30HOU pabombl
Tecm 47
Dopmyna onpedenreHus PUKMUBHO20 NOOBeMA OIS DIEMEHMO8 NPOPUISL NYyMU, He NOONeHCAUWUM K CHPAMIECHUIO
a)i_cN=(i_1-S 1+i 2:§ 2+--+i_nS_n)/(S_1+S 2+--+S n)
6)i cN'=700/S ¢ Y (i=1)™n
6) i_cM'=700/R_kpi
2)ic ==+ N +ic
Tecm 48
Kaxue deticmsyrowjue na noeso cuivt OMHOCAMC K YNpasisiemvim?
a) cuna mseu; Cuia CONPOMUBIeHUs: OBUNCEHUIO N0e30d
6) cuna mazu; cuna conpomuenenus 6030yxXa, MopMOo3HAasl CUNA,
8) cuna conpomusneHusi O8UICEHUIO Noe30a
2) mopmo3nas cuid; cuia mazu
Tecm 49
Ha xapaxmep nocmynamenbno2o 08udicenus 6ceti Cucmembl 6IUsIOm
@) MoNbKO BHEUIHUEe CULbL UL UX COCMABAAIOWUE, HANPABIEHHbIE NO X00Y 08UNCEHUS UIU 8 NPOMUBONOJIOHCHYIO CINOPOHY
6) eHympennue cunvl Kawenus noowunuuka 6 KII u nepognocmu nymu
8) [lonepeunvle cunvl 60 8pems 0BUNCEHUsL NOE30d U CUNbL BO3HUKAIOUUE OM PelbC
Tecm 50
Ipuuunvl HecmabunbLHOCMU MA20BLIX CEOUCME IOKOMOMUBA MONCHO KIACCUDUYUPOBAD
@) KOHCMPYKYUOHHbIE U BHEUHUE
6) 6HewHUe U YCI06HbLE
8) ynpasisemvle U Heynpasisemvle
Tecm 51
Buibepume negepnoe
K enympennum npuyuHam HecmaduibHOCMU Ms208blX CEOUCME IOKOMOMUBA OMHOCUTNCS
a) pasnuya ouamempog KI1
6) cocmositue nogepxHocmell Koieca u peivcd
8) enusinue cxemvl coeounerusi T
2) pasnuya yacmom gpawgerus TO
Tecm 52
Buibepume nesepnoe
K enewnum npuuunam necmabunbHocmu msazo8bix c80UCME TOKOMOMUBA OMHOCAMCS
a) pasnuumble dHcecmrkocmuy mseoevix xapakmepucmux 10




6) Koebarue noOpeccoperHol Yacmu 10KOMOMUEa
8) cocmosinue nosepxHoOCmell Kojieca u peavbcd
2) pasHomepnocms pacnpeoenenust eeca rokomomuea no Kil
Tecm 53
Dopmyna onpedeneHusi PuKMUEHO20 NOOveMa 071 JNEMEHMO8 NPOPUIIsL Nymu NOOLEHCAWUM K CHPIMICHUIO
a)i_cN=(i_1-S_I1+i 2-S 2+--+i_nS_n)/(S_1+S_2+--+S_n)
6)i cN'=700/S ¢ Y (i=1)"ni
) i_cN'=700/R_kpi
2ic =% cN +ic
Tecm 54

Dopmyna obuyeti Kpymusnvl CHPAMISAEMbIX INEMEHMO8
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 =% cN +ic
Tecm 55
Dopmyna 015 onpedenenus 6eca cocmaga
a) O=(F xkp-P_a(w 0" +i p)/(w 0")
6) Q=(F_xp-P_a (w_0M"+i_p))(w_O0N+i_p)
6) Q=(F_xp-P_x (w_0N+i_p))/(w_0""+i_p)
2) Q=(F_xp-P_n (w_0M'+i_p))/(cw_0N)
Tecm 56
Dopmyna 01 nNPoGepKU 6eca COCMABA HA MPO2AHUE C MECA HA CIMAHYUY WU OCHAHOBOUHBIX NYHKMAX
a) QO mp=F kmp/(cw_mp”" +i_mp )+P 1
6) O mp=F xmp/(w_mp”™ +i_mp )+P 1
6) O mp=F xmp/(w_mp" +i_mp )-P_n
2) O mp=F xmp/(cw_mp™'+i_mp )-P_n
Tecm 57
Dopmyna 0151 onpedeneHust eIULUHbL PACHEMHO20 MOPMO3HO20 KOdphuyuenma
_pI)NQ mp-P 1)
0) ¢_kp= _p)(Q+P 1)
6) p_xkp=(2; K _p)/(Q-P 1)
) o_xkp=(2::K_p)/(O_mp+P_n)
Tecm 58
Dopmyna 08udiceHUst N0e30d 8 pedicume msee
a) F_ y=F xtW
6) F y=+W
8) F y=B m+W
Tecm 59

Dopmyna 0gudiceHus noezoa 8 pexcume vlbeza
a) F y=F k=W
6) F y=tW
8) F y=B m+W
Tecm 60
Dopmyna 08udICeHUs NOE30A 8 PEACUME MOPMONCEHUS
a) F y=F xtW
6) F y=+W
8) F y=B m+W
Tecm 61
Boibepume neseproe
Kakue memoowvl ucnonv3ylomest 6 Memooono2uu Uccied08amus mseu noe3008
a) uHOyKyus
6) uzeecmmvle gpaxmol
8) ananus
2) 8bl0sUcAeMbL 2UNOME3bl
Tecm 62
Buvibepume sepnoe: Pesicum mseu -
a) OelicmayIom Cuibl Mmacu U CUlbl CONPOMUBIEHUsL O8UNCEHUs. YCKopenue boabuLe Hysl, 08udicenue noe3od pagHoyCKoOpeHHoe.
6) cunvl msazu U MOPMONCEHUL OMCYMCMEYIOM, eCHlb CULA CONPOMUGLEHUsT O8UdICeHUs], YCKopeHue paeno (), dsudicenue noezoa
PABHOYCKOPEHHOe
8) Oeticmeyiom Cuibl msi2u, CULbL MOPMOICEHUSL U CUIbI CONPOMUBIIEHUS. OBUNCEHUsL. YcKoperue 6oabuie HYIs, 08UNCEHUE Noe30d
pasHosecHoe.
Tecm 63
Buvibepume seproe
Peoicum evibeca -
a) mopmodiceHue OMCymcmeyen, ecno CUild mscu U CUId CONpOmueieHus 08udcenus, yckopenue paeno 0, dsudicenue noezoa
pasHogechoe
6) cunbl msacu U MOPMONCEHUSL OMCYMCMEYIOM, eCHlb CULA CONPOMUBIEHUs 08udiceHus, yckopenue pasho (), dgudicenue noesoa




pasHogecHoe

8) Cunbl mseu OMCYMCMEYIOM, eCHb CUNbl MOPMOJICEHUs U COnpomuenenue oguxcenus. Ycxkopenue 6onvute 0, Osudicenue
pasnosameonenHoe

Tecm 64

Buibepume sepnoe

Peoicum mopmooicenus -

a) Oelicmeylom cutbl MAU U CULbL CONPOMUBTEHUS OBUIICEHUS. YCKOopenue 60abuie HYs, O8udlceHue noe30a pasHoyCcKopeHHoe.

6) cunvl maAzU U MOPMOACEHU. OMCYMCMEYIOM, eCHlb CULA CONPOMUGTEHUs 8UdIcenUs, yckoperue pagno 0, osudicenue noe3oa
PasHoycKopennoe

8) cunbl msU OMCYMCMBYIOM, eCimb CUNbl MOPMONCEHUS U CONpomueienue 08udxiceHus. Yckopenue 6oavue 0, O0sudicenue
pasnosameonentoe

Tecm 65

Baoicneiiwasn xapaxmepucmuxa 10KoMomue A61semcs

a) MopMO3HAs XapaKmepucmuxa

0) 6pemennas xapakmepucmuxa

8) MA206a5 XAPAKMEPUCHUKA

2) Xapaxmepucmuka paseona

Tecm 66

Pewenue mopmosnoii sadauu cocmoum

a) 6 onpeodeneHuu MAKCUMANLHO OONYCMUMOU CKOPOCHU O08UdICEHUs noe30a no Haubonee Kpymomy Cnycky y4acmka npu
3A0aHHBIX MOPMO3ZHBIX CPEOCMBAX, NPUHAMOM MOPMOZHOM NYMU, OJis 3A0AHHOU ONUHBL CIAHYUU.

6) 6 onpedenenHuu MAKCUMATLHO OONYCIMUMOL CKOPOCMU O8UdCEHUs Noe30d No Hauboiee KPYMOMY CHYCKY U NPUHAMOM
MOPMO3HOM HYMU.

8) 6 ompederenuu MAKCUMATLHO OONYCIMUMOU CKOPOCMU OBUJCEHUA Noe30a No Hauboiee KPYmomy CHYCKY YY4acmka npu
3a0aAHHBIX MOPMO3HBIX CPEOCMBAX U NPUHAIMOM MOPMOIHOM HYHIU.

2) 6 onpedeneHuu MAKCUMATbHO OONYCMUMOU CKOPOCU OBUdICEHUSI N0e30a N0 PACYEMHOMY CHYCKY YYACMKA Npu 3a0aHHbIX
MOPMO3HBIX CPEOCMEAX U NPUHATNOM MOPMOHOM RYMU, 0N 3A0AHHOU ONUHBL CINAHYUU.

Tecm 67

Bvibepume nesepnoe

K ocnosnomy conpomuenenuro 08udicenuss noezoa OmHocumcs

a) conpomuenenue mpenus CKOJIbICEHUs KoaeC NO Perbcam

6) conpomugnerue 030YUIHOU Cpeobl

8) cConpomueneHuss Cocmasa npu O8UNCEHUIO HA YKIOHAX

2) conpomuenenue mpenus KaueHus Kouec no peibcam

Tecm 68

Oepanuuenue cuibl mazu NO CYENNEHUIO 3aKN0UAeMcs 6 MOM, YMO

a) HaubobWas cuna ma2u Menioo3a He O0NIICHA NPESbIULAMb CUTLY CYenJieHUsl KOJIeC C PelbCamu YMeHbUleHUEeM ONUHbL WMAaHe
6) Haubobwan cuna ma2u Mmeniogo3a OO0NICHA NPEEbIUAMb CUTLY CYeNnieHUsl KONeC C PelbCamil yeenudeHuem ONUuHbl WmaHe

8) HAUMEHbWIAA CUNA MAY MENN0B03A OOINHCHA NPEGLIUATNG CULY CYENNIeHUs KOIeC ¢ PelbCamu YMeHbUleHUeM OTUHbl WMAaHe
Tecm 69

Jlononnumenvroe conpomuenenue 603HuKaem

svibepume Hegeproe

a) npu npeodoaeHUU N0ObLEMO8

6) npu HU3KOU memnepamype

8) npu conpomusienuy 6030YUIHOU cpedbl

2) Npu_cCUNbHOM 8CIPEUHOM UL DOKOBOM 8empe

2.2 TunoBble 3aJaHUs VI OLIeHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

[TpoBepsiembIit 00pa3zoBaTEIBHBIN pe3yIbTaT:

Kon u HaumeHnoBaHue O06pazoBaTesbHBIA pe3ysIbTaT
HMHAMKATOpa JOCTHXKEHUS
KOMIIETCHIINU

[IK-5.2 Oprasumsyer KOHTpOdb | OOyJaromuiics yMeeT: BBIIOIHATH TATOBBIE PAcUeTHl., ONPENENATh MOTPEeOHOEe KOIUYECTBO
TEXHUIECKOTO COCTOSIHUSI | TOPMO30B, PACYETHYIO CHITy Ha)KaTHsL.

TOPMO3HBIX CHCTEM
JIOKOMOTHUBOB.

B paMKaXx BBINOJHEHHSI KVPCOBOMH PAa00ThI HEO0X0AHMO BbINOJIHHTH PACUYEThI M0 CJAeIVIOINM pa3ieaam:
MMpakTuyeckoe 3axanue Ne 1

Tema: O0mme ykazanus 1Mo BbINOJTHEHHIO KYPCOBOi padoThI

Inan nposedenus 3ansmus
1.M3naratorcst TpeOOBaHMS JUIS BHITIOIHEHHSI KypCcOBOI pabOThl (OCHOBHBIE ITOJIOXKEHHS).
2.006cyxKnaercsi CTpyKTypa KypcoBoH paboThI.
3. O6CyxIeHre TIPeroaaBaTelis CO CTyIEHTAaMU OCHOBHBIX TTOJIOKEHHH 1O BHIITOJIHEHUIO PaOOTHI.
KypcoByro paboTy HEOOXOIMMO BBIIOJIHATE OCMBICICHHO, IPUMEHsS pacyeTHbIe (GOpMyJIbl U TIIATEIHLHO IPOAYMBIBAs




BbIBOJbI U PE3YJIbTATHI. COBepHICHHO HEAONYCTUMO MCEXAHUYCCKOC IMPUMCHCHUC q)OpMyJ'I 1 BBIIOJHCHHUC IO HHUM PACYCTOB.
MCTOL[PI‘JCCKI/IC YKa3aHusl, KOTOPbLIC IMPUBOAATCA HHUIKEC, HC n3basisa0oT Bac (CTy,HeHTOB) oT HCOGXOHI/IMOCTI/I FJ'Iy6OKO n
BHUMATCJIBHO pa3o6paTLcs{ B pacCMaTpUBACMbIX BOIIPOCAX, UCIOJb3Yys COOTBCTCTBYIOINEC PEKOMCHAYEMbIC UICTOYHUKH.

IIpakTnyeckoe 3aganue Ne 2

Tema: OCHOBBI TATOBbIX PACYETOB
Inan nposedenus sanamus
1. Lenp manHOTO passerna (BBIIOIHEHIE TATOBBIX PACUETOB).
2. [IpoBectn aHaNwM3 U CUPAMIICHUE TPOGUIIS IyTH.
3.YCcTaHOBHUTH BETMYHUHBI PACYCTHOTO MObEMA, MAKCHMAIILHOTO CITYCKa U MOIBEMA.

Lenpro MpakTUYECKOTro 3aHATHS SBIIETCSI — BBIOpATh MCXOJHBIE JaHHbIE, COIJIACHO HOcieHel mudpe cBoero mudpa
JUIl 3a0YHHMKOB WIM TOCieqHed Ludpe 3a4eTHOM KHIKKM (uii o4yHoW Qopmbl oOydeHus). Bapuantel npodwieit myTw,
NIPE/CTAaBJICHHBIE B KOHIIE METOAMYecKMX ykasaHuit (cM. [lpunoxkenme 1), BeIOMpalOT 1O mpeanocieqHeld nudpe
COOTBETCTBEHHO.

OOpaTuTh BHMMaHHWE Ha TOYHOCTh BBIYMCJICHUH NpPU BBINOJIHEHWH pacyeToB, JOJDKHA OBITh B COOTBETCTBUH C
MPaBUJIAMH TSTOBBIX PacyeToB i moe3nHou padcoTsl (IITP).

HeoOxonnMo oco3HaHme, Ui 9ero CHpAMIISIeTCs NpoQuis MyTH. [y MOBBIMICHUS TOYHOCTH PE3YIBTaTOB TATOBBIX
pacueToB, a TaKXKe AN COKpaIleHUs o0beMa IIOCIEIHHX M, CJIEeIOBATEIbHO, BPEMEHH Ha WX BBINIOJTHEHHE, HEOOXOIMMO
CHPAMIIATD TPOQIITH ITyTH.

PaccmoTpeTs mOpSI0K BEITOTHEHHS U OYOPMIICHHUS PacueTOB IO CIPSMIICHHIO 3JIEMEHTOB IPOQHIIS IyTH Ha TIPAMeEpeE.

Bomnpocs!l k 3aHATHIO
1. B cooTBeTCTBHH C KaKUMH TPeOOBaHUAMH HEOOXOIUMO BBIITOTHATh TOUHOCTH BEIYHCIICHUIT?

2. Ilpu nocTpoeHMH Kakux TpadUyuecKHX 3aBHCUMOCTEH CJEQyeT IOJIb30BaThCsl TOJNBKO MaciuTabaMu, NMPHUBEACHHBIMHU B
TalJIMIEe METOIUYECKUX YKa3aHU?
3. Jlns uero HEOOXOAUMO CIIPSIMIIATH MPOPUID MYTH?

4.B npouiecce cripsAMIIeHHS KaKHe OTpaHUIEHHUSI HEOOXOANMO YUHUTHIBATH?

5. Uto HeoO6XoANMO 9TO OBI pacueThl CKOPOCTH M BPEMEHH JIBIKCHHUS 1T0€3/1a M0 YYACTKY OBIIIM JOCTATOYHO TOYHBIMH?

6. Kak ompeznennTth aOCONIOTHYIO BEIHYHHY Pa3sHOCTH MEXIy YKJIOHOM CHPSIMISIEMOTO YYacTKa W YKJIOHOM IPOBEPSIEMOTroO

anemeHTa’?

7. Kakue 31eMeHThI cIpsAMISIEMON IpyIIbl HOJIEKAT IPOBEPKE?

8. AOcomroTHast BENMYMHA Pa3sHOCTH MEXKAY YKIOHOM CHPSIMISIEMOTO YYacTKa M YKJIOHOM IIPOBEpPSEMOTO 3JIEMEHTa Kak

onpenensercs?

9. Ha cipsAMJIEHHBIX 3JIEMEHTaxX PacIloJIOKEHHBIE KPUBbIE YeM 3aMeHseTCs?

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

Tema: OnpeneneHne Macchbl cOCTaBa, YMcJIa BATOHOB U OCeil COCTaBa, JJUHBI N0€3a U COCTaBa
IInan nposedenus 3ansamust

Hmets MpeACTABJICHUC O PACYCTHOM NIOABEME U KaK €T0 OIIPEACINUTH

Ymethb OIIPEACIATE MacCCy COCTaBa JJIid BLI6paHHOI‘O pacy€THOTO Mo ABbEMA
Ymethb OIIPEACIATE MAacCy CoCTaBa, YUCJIO BaroHoB

BwN P

Vmethb OIIPEACIATh AJIMHY OC3/1a U COCTaBa

HGHBIO MPAKTUYECKOr'0 3aHATUA ABJISACTCA — O3HAKOMHUTBLCA U HAYUUTHCA NMMPUMECHATH PACUCTHBIC MMapaMeTpPhbl JIOKOMOTUBA U
cocCTaBa.

BOITPOCEHI K 3AHATHIO
1. Uto Ha3BIBAETCS PACUETHBIM ITOIBEMOM?
2. Enunuia n3MepeHus pacueTHOH CHIIBI TATH JOKOMOTHBA?
3. Ecmu qyimHa moe3ia MEHBIIIE WIIM paBHA JUIMHE IPHUEMO-OTIPABOYHBIX MyTeH CTaHIIMHA 3aJaHHOTO YJacTKa, 4To
9TO O3HAYaeT?
4. Ecnu sxe BBIUMCIIEHHAS IIMHA [T0€3/1a MOIyJriIachk OOJbIe JUIMHBI TPHEMO-OTIIPABOYHBIX ITyTeH, YKa3aHHOW B

3aJIaHuH, YTO HEOOXOUMO TIPEATIPUHSITH?

IIpakTnyeckoe 3ananue 4

Tema: [IpoBepka Macchbl COCTaBa HA TPOTaHHUE € MeCTa, ONpe/aeieHHe BeJIMYMHbI PACYETHOI0 TOPMO3HOI0 Ko PpuuueHTa
IInan npogedenus 3auamus

1. [TpoBepka Macchl cocTaBa Ha TPOTAHHE C MECTa Ha CTAHIIUH WJIA OCTAHOBOYHBIX ITyHKTaX

2 . OmpeneneHne yeIbHOTO COPOTHBIICHHS COCTAaBa IPU TPOTAHUH C MeCTa

3. PacueTHbIif TOpMO3HO# K03 dHIIMEHT Toe3na

4. Ucxoaubple naHHbIe 1151 BBoaa B OBM

Lenp mpakTHYeCKOro 3aHATHA — OOCYIWTH BOIPOCHI, KACAIOIIMECS MACChl COCTaBa, BEJIMYMHBI PACUYECTHOTO TOPMO3HOTO

kod(hdunreHTa.




BOIIPOCHI K 3AHATUIO
Kak onpenenauts cuity TSru JIOKOMOTHBA IPU TPOTaHUU C MecTa?

O60CHOBATH IS 4ETO JAODKHO BBIIEPIKUBATHCS YCIOBUE Qm »> Q2

UTto Ha3BIBAETCS PACUICTHHIM TOPMO3HBIM KO3 PHUIIEHTOM 1oe3aa?
JU71st TOro 9TOOBI COCTABUTH MACCHB CHJI TSATH JIOKOMOTHBA, YTO HEOOXOAUMO NPEIIPHHATE?

Eal A

IIpakTuyeckoe 3axanne 5
Tema: Pemenue TopMo3HOii 3agaun
IInan nposedenus 3anamus
1. PaccMOTpeTb OCHOBHBIE KPUTEPHH PEIICHHS] TOPMO3HOW 3a/1a4H.
2. ITloctpoenue rpahuaeckoi 3aBUCHMOCTH YCIBHBIX 3aMEUISIOIIUX CHII [P SKCTPEHHOM TOPMOYKEHHUH.

Ilenp MpakTHYECKOTO 3aHATUSI — pPACCMOTPETh pEIICHWE TOPMO3HOM 3amaunm JAByMs croco0aMu, a HMEHHO
MaTEeMaTHIeCKHM U rpapuIecKuM.
Bomnpocs! k 3aHATHIO
1. Tne HEOOXOOMMO YUHTHIBATH PE3YNbTATHl pEIIeHNUs TOPMO3HOI 3amaqn?
2. YtoOBI mOE3x MOT OBITH BCErZa OCTAHOBJIEH Ha PACCTOSHHWM, HE IPEBBIMIAIOIINM [UIMHBI MTOJHOTO TOPMO3HOTO ITyTH, UTO
HEOOX0ANMO TPEIIPUHSTH?

3. [ToueMy TOpMO3HO yTh S, =1200m?
4. Kak Ha3pIBaeTCs CKOPOCTh IO€37a, NPH KOTOPOil HaumHAeTCs TOPMOXKEHHE M  YCTaHABIHMBAIONIASCS B pe3yibTare
TOPMOKEHHUSA?
5. Kakoe BpeMs Ha3pIBaeTCsl MEPHOJOM MOATOTOBKH TOPMO30B K IeHCTBUIO?
6. Kak crpownrcst rpaddeckast 3aBUCMMOCTb YENBHBIX 3aMEUISIOLINX CHJT IPH SKCTPEHHOM TOPMOYKEHHUH OT CKOPOCTH ?
I[pakTuyeckoe 3axanue 6
Tema: IlocTpoenue KpUBbIX ckopoctu V = f (S)

[Tnan mpoBeneHns 3aHATHA
[MocTpoenne nuarpaMMbl yaeTbHBIX PaBHOACHCTBYIOMNX (YCKOPSIOMINX U 3aMEUISIONINX) CHIL.
Ota AuarpaMMa CTpOUTCS MO AaHHBIM pacnedyaTtku ¢ OBM.

Llenb mpakTHYECKOTrO 3aHATUS — MOCTPOECHHE KPUBOM CKOPOCTH AJIS JBIDKECHHS «Ty[a» C OCTAHOBKOM Ha MPOMEKYTOYHOM
CTaHLIUY, TIPH 3TOM IIO€3]] PACCMATPUBAETCSA KaK MaTepHallbHas TOYKA, B KOTOPOW COCPEJOTOYEHA BCA Macca I0€371a, U K KOTOPOi
IIPUJIO’KEHBI BHEIIIHUE CUJIBL.

Bompocsl k 3aHATHIO

Kak moctpouth nuarpamMMmy YIETbHBIX PaBHOACHCTBYIOUMX (YCKOPSIOMIMX H 3aMEUISIONINX) CHJ, U CIETYIOUINX

PEXUMOB:

1. Pexum Taru fl(V) = fK —My;
2. PesxuM X0J10CTOro0 X0/1a f2 (V) =W, ;

Pexunm cyskeOHOro TOpMOKEHHS f3 (V) =y, + bT .

[1pu BBINOTHEHNH TATOBBIX PACUYETOB HEOOXOIMMO K KAKOMY PE3yJIbTaTy CTPEMHUTHCS?

UYtoObl BpeMst JBIKEHUSI TT0€3/1a TI0 IeperoHaM ObLI0 MUHUMAIIBHBIM, YTO HEOOXO0AMMO JUIS 3TOTO IIPEAIPHHUMATH?

[Mpu noctmwxenun noesnpom ckopoctr 40-60 KM/4 Ha IUIOLIAIKE WIIH CITyCKE, YTO HEOOXOAMMO YYUTHIBATH?

Korza 710KkOMOTHB BXOAMT Ha BXOJHBIE CTPENKH, IEHTP MAcChl MOe€37a HAXOAUTCA OT HHX HAa KaKOM PAacCTOSHHUHU?
Koraa sTo Heob6xomumo yuuTeiBaTh? 1 uemy paBHa JoITyckaeMasi CKOPOCTh IBM)KEHHUS B 9TOM ciry4yae?

Noar~ w

IIpakTHyeckoe 3axanue 7
1. Tema: ITocrpoenue kpuBoii Bpemenu t = f (S) OmnpenesieHne TeXHUYECKOI CKOPOCTH IBUKEHUS MOe3/a.

IInan nposedenus sanamus
[MocTpoeHue KpuBOW BpEeMEHH, SIBISIETCS PE3yJIbTaTOM IpadUuecKoro MHTEIPUPOBAaHMS ypaBHEHHMS JABMKEHHS MOE37a, a
TaKKe MarpaMM paBHOAEHCTBYIOLIUX CHII, SBJISIOLIMXCS OCHOBOM /ISl TAKOT'O HHTEIPHUPOBAHMSI.
Lenb MpakTHYECKOTO 3aHATHSI — 00CYJUTH BOIPOCHI, KACAIOIINECS IIOCTPOCHUIO KPHUBOM BpEMEHH.
Bomnpocs! k 3aHsTHIO:

1. Or gero 3aBUCHT NOCTPOEHNE KPUBOH BpeMEHU?
2. TloctpoeHue epBOro M MOCIECAYIOLINX JIeMEHTOB rpaduka t=f(s)?
3. Kak onpenensieTcs: TeXHUUECKass CKOPOCTh JIBHXKEHHMS T10e3/1a?

IIpakTuyeckoe 3axanue 8
Tema: DxcmIyaTamusi JOKOMOTHBOB
IInan nposedenus 3ansamus
O}]HOﬁ nu3 HpO6HeM IIpy OpraHusanyu ABMIKCHUA ITOC3I0B ABJIACTCA PALMOHAJIBHOE HCIOJIB30BAHUEC JIOKOMOTHUBHOTI'O
napka, JaHHOMY BOIIPOCY M TIOCBSILICHO 3TO 3aHATHE.
Llespo MPaKTUYECKOTO 3aHATHS SBJIACTCS — MOJBEJCHHE PE3yJIbTaTOB, MOJYYCHHBIX B KYPCOBOM paboTe, KOTOPbIE MOTYT
OBITh MCIOJIB30BAHBI ISl COCTABICHUS rpaduka ABMKCHHUS MOE3I0B, Ipadrka 060poTa JOKOMOTHBOB, BEIOOPA JIOKOMOTHBA IS
3aIaHHOTO YYaCTKa MYTH U TeXHUKO-DKOHOMHYECKHX PACUCTOB MEPEBO3KH PY30B.




BOHpOCLI K 3aHATUIO
1. Onpeuemzln, MYHKTBI TCXHUYECKOI'O 06CJ'Iy>KI/IBaHI/IH TO-2 10KOMOTHBOB U UX OKHUIIUPOBKU.
2. CocTaBHTh pacnucaHue IBUXKCHUA MOC310B HA 3a/JTaHHOM YYaCTKeE.
3. CocraBuTh pacyeTHbIC BEAOMOCTHU 060p0Ta JIOKOMOTHUBOB Ha Y4acCTKE 06paHICHI/I${.

4, Pa3p3.60TaTI> rpa(bmc 060p0Ta JIOKOMOTHUBOB U OIPCACIUTDH HOTp€6HOCTI> JIOKOMOTUBOB Jid 3aJaHHBIX Pa3MEpoB
JBUKCHMUA.

[IK-5.3 TIlpomsBomgur pacuer | OOyJaromuiics yMeeT: ONpeNeNsATh MacCy COCTaBa, JIMHY TOPMO3HOTO IYTH, CKOPOCTH
TOPMO3HOHM CHJIBI M TOPMO3HOTO | JBIDKCHHS M BPEMEHH XOJa IO TEPETOHY M BHIOMpATh palMOHAIBHBIC PEKUMBI ABHKCHHS
IIyTH, TATOBBIE PAcUETHI. oe3za.

Ipumepol 3a0anuil
3aoaua Nel

Onpedenume gec nokomomuea, eciu pacuémuas cuna mseu = 50600 kec., pacuemnuwiii gec 1okomomusa = 276 mc.,
OCHOBHOE yOelbHOe COnpomugiIeHue 10Komomusa =2.3 Kec/m, 0cHosHoe yoenbHoe conpomugnetue cocmaea = 1,1 kec/m.
Tabnuya — Cnpsmiennsiii npo@uis.

Jlnuna snemenma S, m. | Kpymusna snemenma | Kpusvie Ilpumeuanue
i, %o Skp, M. Ryp, M.
500 +1,5 - - Cmanyus A
700 -2,0 200 1000
600 +5,4 300 800 -
800 +7,8 - - -
3aoaua Ne2

Haiimu pacuemmnuiii mopmosrnotl ko3gghuyuenm, eciu cymma cui Hadcamusi MOPMO3HbIX oceli 1okomomuga = 144mc.,
CYMMAPHAsL CULA HAdHCATMUSL MOPMO3HBIX ocetli cocmaga = 1928 mc., éec nokomomuea = 5372 m., pacuemuwlii 8eC 1IOKOMOMUBA =
276 mc.

3aoaua Ne3

Haiimu cymmapuyio cuny nasicamusi mopmo3HuIx ocell cocmasa, 000pyO08aAHHO20 UYSYHHLIMU KOLOOKAMU, eClu e20
pacuémuvlii ec 5300 m., 6 cocmage 60 wm. 4-ex ocuvix, 5 wm. 6-mu ocHwvix, 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 5,0 7,0
Topooicnuii gp =16 7,0 8,5
3aoaua Ned

Yemy 6yoem pagna cymMma Cui HANCamus MOPMO3HbIX OCell TIOKOMOMUBA, eClu CYMMAPHAS CUNLA HANCAMUS OCell COCMABa
= 2000 mc., a cymma pacuemuuvix CUl HaAxcamusi Ha mopmo3snvle ocu noesoa = 1700 mc. ?

3aoaua Ne5

Iloe30 maccoti m = 500 m., 08ueasco pagHo 3amMe0neHHO, 8 meyeHul gpemeru t=1 MuH ymenvuiaem c60i0 CKOpoCms Om
40 km/y, 00 28 km/u. Hatimu cuny mopmooicenus F.
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3aoaua Neb

Hatimu uucno oceii cocmasa, ecnu g 4 [=809/] 6=150g 8=160, 20e g 4,g 6 [,9] _8- éec coomsemcmeenno 4-,6-
,8-ocHbix epy3oevix eazonos. Bec cocmasa 5000 m. B cocmase 80% 4-ocuvix eaconos, 15% - 6-ocuwix éaconos, 5% 8-ocuwix
8020HO8.

3aoaua Ne7

Onpedenumsv enuyuny CpeOHe836€UeHHO20 OCHOBHOZO YOEIbHO20 CONPOMUBTIEHUS. COCMABA, eClu 8eC COCmasa noe3od
npu pykogoosiyem yrknone 10% pasen 3350m., pacuemnasn cuna maeu rokomomusa = 40300 xec, sec noxkomomusa P=250 m., a
OCHOBHOE yOenbHoe conpomugienue e2o = 1,3 kec/m.

3aoaua Ne8

CpeonessseuieHHOe 0CHOBHO20 YOeNbHO20 CONPOMUBLeHUs noe30d npu 08udceHuu 6 pexcume maeu pasvo 1,84 xec/m.
Onpedenums gec 10KoMomusa, eciu gec cocmasa paser 2700 m., ocHogHoe yOenbHoe conpomugieHue 1okomomusa = 2,3 kec/m.,
a cpeOHes38eUuIeHHOEe OCHOBHOE YOelbHOe ConpomueieHue cocmasa = 1,8 kec/m.

3aoaua N9

Onpedenumsv KpymusHy pacyemnozo no0vbemd y4acmKa, eciu U36eCcmuo, umo 31ekmpogos cepuu BJI60P eedem no smomy
noodvemy cocmag secom 3600m. CpedneszseuieHHOE OCHOBHO20 YOeIbHO20 CONPOMUBTICHUSI COCMABA NPU PACYEMHOU CKOPOCMU
= 1,65 xec/m, a ocHosHOe yOenvbHoe conpomusieHue jokomomusa = 29 kec/m.

3aoaua Nel0

Onpedenums pacuémuyro Maccy cocmasa 2py308020 noe3da c¢ aekmpogozom BJII0Y no ycmamky ¢ pacuémuviv
noovem 10,7 %o. Cocmag cghopmuposan u3z uemvipexocHvix nonyeazonos, 50% Komopvix umeiom poauKogvlie NOOUUNHUKU.
Macca bpymmo npuxo0awascsa Ha 0Co epyICEeHHO20 6a20Ha, cocmagnsem 17,5 m.

3aoaua Nell

Ha xaxom naubonvuiem nooveme mennogos cepuu TI10 moscem 63amov ¢ mecma ocmanosuguuiica cocmas eecom 2400
m., chopmuposanubvlii U3 6420H08 (Ha NOOWUNHUKAX CKONbIHCEHUS), CPEOHAA HAZPY3KA OM OCU KOMOPYLIX HA PeTbCbl COCMAsIAen
20m.

3aoaua Nel2
Toe30 maccou 1500 m, mpoeasice ¢ mecma, uepes 25 ¢ Habpai ckopocms 5 m/c, onpedenume CULy mseu.

3aoaua Nel3

Hatimu pacuemnviii 6ec n1okomMomusa, eciu CyMmMa Cull Hajcamusi mopmMo3HuIx ocell 1okomomuga = 144 mc., cymmapnast
cuna Haxcamusi mopmosHulx oceti cocmasa = 1928 mc., gec rokomomuga = 5372 m., pacuemmviil MOPMO3HOU KOIPPuyuenm =
0.4 mc.

3aoaua Nol4
Onpedenums yoenvHoe cOnpomugieHue npyu mpocaHuu ¢ Mecma cocmasa, cocmosuje2o uz 60% 6azono6 Ha poaUKO8bIX
nodwunuuxax u 40% 6azonoé na noowunuuxax ckonvxceHus. Cpeonsas macca 8a20H08 NPUXOOAWAACA HA 0OHY ocb, q_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

I1IK-5.2 Oprannsyer koHTpoiab | OOydaromuiicst Bi1ageeT: TEXHOJIOTHEN TATOBBIX PacuyeToB.
TEXHUYECKOT 0 COCTOSIHUS
TOPMO3HBIX CUCTEM
JIOKOMOTHUBOB.




B paMkax BbINOJHEHHS KYPCOBOii pa00oThl HE00X0AMMO BbINOJHUTH PACYETHI 110 CJIEAVIONIHM pPa3aesiaM:
Ipumepor 3a0anuti
3aoanue Nol
Cnpsimums npohuis nymu, KOmMopwlii COCMOUM 8 3aMeHe O8YX UNU HECKONbKUX CMECHBIX JJeMEHMO8 NPOOOIbHO20 NPODUIsL
nymu 0OHUM dJleMeHMOM, OIUHA KOMOPO20 Sc PABHA CYMMe ONUH CNPAMAAEMbIX dNeMeHmo8 (S1, S, ...,Sn), m.e.

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

1/

|
a 06was Kpymusna CRpAMIAEMbIX JNEMEHMOE © GblUUCIACMCA NO (opmyie

IS, +1, Sy +..+1 S,
H
l_ S +S,+..+58,

) 2
i, i |
20e 10 20 N - kpymusna sneMenmos cnpamMIsLemMo2o yuacmya.
Ymobwvl pacuemsl ckopocmu u 6pemeHU O8UNCEHUs noe30a No Y4acmky Obliu OOCMAMOYHO MOYHBLIMU, HEeOoOX0O0UMO
BbINOJIHUMb NPOBEPKY KAACOO20 CAPAMAAEMO20 INEMEHMA HA 603MONACHOCIb CRPAMACHUS NO popmyne.
; ®)
20e Si — ONUHA CHPAMIAEMO20 INEMEHMA, M,
I' - abcontomnan eenuuuna pasnocmu mexcoy YKioHOM CAPAMAAEMO20 YUACMKA U YKIOHOM NPOGepsaemozo snemenma, %o,
g
c o

m.e. . IIposepre no gopmyne (3) nooaexcum Kax)cowvlil INeMeHm CAPIMISLEMOU SPYANbL, HO Npedicoe 6ce20 mo2od, Ko2od
cnpsmasiemMble coceOHuUe dNEeMEHNbl Pe3KO OMAUYAIOMCsL Opye Om Opyed No KpymusHe u no OauHe.

Ha cnpsmnennvix asnemenmax 603MOJCHO PACHONOdCEHUE KPUBLIX, KOMOPblEe 3AMEHAIOMCA (QUKMUBHBIM NOObLEMOM.
Benuuuna gpuxmusnozo noovema onpedensemces no gpopmyie:

in _ 700 & Sipi
c ’
S, ‘T Rei
c i=1 Ttkpi (4)
Sk i’ Rk i
20e P PV Onuna u paouyc kpusvix 6 npedenax cnpsamiennozo yuacmka, M.

"

Ecnu snemenm npoguis we noonexcum cnpamienuio, @ Ha Hem PACRONONCEHA KPUAas, mo QUKMuUEHbII nodbeMm om Kpueot °

onpedensemcs no popmyine

kpi | (5)

Rk .
20e P - paouyc kpusoii, m.

OKoHuamenvbubvlll YKIOH CHPAMIEHHO20 YYACMKA 8 NPOOOIbHOM NPODuULe Nymu pasen:
oy
. ==l +1, ©)
I
Heobxo0umo 3amemumo, umo 3Hax KPYMu3Hbl ° MONCem Oblmb U NOLONCUMENbHBIM (0151 NOOBEMOB), U OMPUYameibHbiM (0Jis
M

CNYCKOB), 3HAK KPYMU3HbL (PUKMUEHO20 NOOBEMA OM KPUBOT °

npu 6bl4UCTIEHUSAX.

6ce20a NONONCUMENbHbIU. Imo 0053amenbHo HA00 yuumoleamo

3aoanue No2
Onpedenums maccy cocmaga O07si 6blOPAHHO20 PACHEMHO20 NOObEMA ONPEOesIom, UCX00 U3 PACHEMHbIX NAPAMEMPOs
JIOKOMOMUBA U cocmasa, no ciedyioujetl popmyne:

Fip —P.(@p +1i,)

P
wy +i,

Q=
: ()

P - pacuemnas cuna mseu 10KOMOmMuea, kec (cm. maoa. 23 0ns meniogo308 u maoa. 16 0ns 3nexmpogo308 6 /2/);

I:K

20e

T - pacuemnas macca nokomomusa, m (cm. mabn.5 6 /2/) ;

'
)
- 0CHOBHOE YOellbHOe CONPOMUBIEHUE TOKOMOMUBA 6 pedcume ms2u, KeC/m,

4
Wy
- OCHOBHOE YOeIbHOe CONPOMUBLEHUE COCMABA, KC/M,

|

P kpymusna pacuemmozo noovema, %o.

OcHogHoe yOenbHoe conpomugieHue 10KOMomuea noocyumsl8aom no opmyne:




) =19+0,01v, +0,0003/ ®

v
20e P - pacuemnas cxopocmo noxomomusa, km/uac (cm. maon.5 6 /2/).

Ocnosnoe yoenvioe conpomusienue cocmasa onpeodeiom no Gpopmyie:
" _ . " . " . " . "
Wy = 0 Oy + Wy, + 7 - W+ 0 g

©)
a’ ,Bl 7/! 5 .

20e - coomeemcmeenHo 0o (He npoyenmst) 4-, 6-,8-ocnbix 2py3oebix 8azonos 6 cocmase;

4

04x _ oenosnoe yoelbHOe COnpomusieHue 4-0CHbIX 2PY306bIX 6A20HO8 HA NOOWUNHUKAX
KaueHusi, Kk2c/m.

3+01v, +0,0025v,
a)” = 0,7 =+
04x Joa : (10)

n

)
Ode OCHOBHOE€E ydeﬂbuoe conpomueiieHue 4-ocHbix 2py306blX 6A20HO6 HA KOHUYECKUX NOOUUNHUKAX B Kec/m:

1+01v, +0,0025V;

™y =0,7+
Joa : (11)
14

()
06. OCHOBHOE€ y()e]leOQ conpomuejienue 6-0CHbIX B8U20HO8, Kec/m:

8+01v, + 0,0025v§

" = 0,7 =+
06 goa (12)
"

),
08. OCHOBHOE€ y()e]leOQ conpomuejienue 8-ocnbix B8U20HO8, Kec/m.

6+0,038v, +0,0021v?

" = 0,7 +
08 Yos , (13)
904,906,908 )
30ecw - CpeOHsis Ha2py3Ka Om OCU HA PelbCbl COOMBemcmeeHHo 4-, 6-, 8-ocHublx epy306bix 6a20H08 M/0Cb:
9,. Js Js
9= 1 96 =~ Yos =
4 6 - 8 (14)

20e g4’g6’98

- Maccwl coomgemcmeento 4-, 6-, 8-ocuvix epy306bix 6a20H08, M. (CM. UCXOOHbIE OaHHbIE).

3aoanue Ne3
Onpedenumsp 4ucio 8a20H08 U OCell COCMAsa, ONUHY N0e30d U COCMmasa

Yucno 6azonos 6 cocmase onpedensiemcs no Qopmynam:
lx+ 510 ¥-Q a-0
- = Mg = wy =

g-‘l- g:' , g (15)

my =

(=1

20e - maccvl coomeemcmeenno 4-, 6-, 8-ocnuix saconos.

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

Yucno ocetl cocmaea onpeoensiem makx:

n=4m, +6m,+8m; . (16)
Jlnuny cocmasa u noeszoa onpeoensiem no Gopmyiam:
|, =1 +1 +10n
20e - OnuHa 10KoMomuea, m (cm mabn.12 6 /2/;
- OIUHA cocmasa, M;

10 m — 3anac Onunbl HA HEMOYHOCMb YycmaHoO6KuU noesoa.
HpOG@pK{l 603MOIHCHOCMU YCMAHOBKU noesoa na npuUemMo-omnpasodHblx NYms;IX 6blNOJIHAEMC S NO COOMHOUIERUIO !

| <l 18)

20e - OnUHA NPUEMO-OMNPABOYHLIX Nymell, M.

, 17

IIK-5.3  Ilpoussooum pacuem | OOyuarowuiics e1adeem. MemoOamy HOPMUPOBAHUS PACX00d pecypco8 Ha msi2y noe3008.
MOPMO3HOU CUTbL U MOPMO3ZHO2O




nymu, msezcoevle pacuemesl..

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:

Fxmp
O i,
mp e (19)

Kkmp

rae - CUJIa TATr'd JIOKOMOTHUBA ITPU TPOTraHUU C MECTA, KI'C (CM 1a071.24 JJIs TCIIJIOBO30B WJIU Tabm.27 JUIA 3JICKTPOBO30B |

7 - Macca JOKOMOTHBA, T,
"

mp . yACIbHOE CONPOTUBJICHUE COCTaBa IPpU TPOTaHUU C MECTA, KFC/T;
L, »
- BEJIMYWHA IOABEMA Ha CTAHIINA WJIN OCTAHOBOYHOM ITYHKTE, KDYyTHU3HA KOTOPOTO HaI/I60HBLHaﬂ, %o.
" U n U "
@y, 0 Oy + - Oy +7 - O+ 0 - 20)
:
3aganmne Ne 5

OHpeHeﬂﬂlOT BCJIMYHUHBI PACYETHOI'O TOPMO3HOI'O KO:)(I)(l)“IIHeHTa

PacuetHpIM TOPMO3HBIM KO:')(I)(I)I/IHI/IGHTOM roe3aa Ha3bIBacTCsA OTHOWICHUC CYMMbI TOPMO3HBIX PACUCTHBIX CHUJI HAaYKaTHUA

BCCX TOPMO3HBIX KOJIOZOK K Macce noe3aa.

PacueTHsIi TOpMO3HO# K03 dummeHT onpenensercs o Gopmye:

_ 2K

(Drcp Q + P',I

(21)

K
rac z P CyMMa paCyYE€THBIX CUJI HAXKaTUA Ha TOPMO3HBIC OCHU IOE€3/1a, T,
K,= 3K+ TK
SK, =S K+ SK, ”

i (3 Z ¥ - cyMMa CHJI HaXKaTHsi TOPMO3HBIX OCel IOKOMOTHBA, T,

Z ‘- CyYMMapHas CuJjia Ha’KaTust TOPMO3HBIX oceit cocCTaBa, T,

ZKﬂ = Kﬂ ) nﬂ (23)
K

rae - cwia HaXaTHs KOJOJOK Ha OCh JIOKOMOTHBA, T /OCh, (CM. Tabn.4 B /2/;

n

7 - YUCIIO TOPMO3HBIX OcCel JlokomoTHBa (6 — s anmektpoBo3a BJI60; 8 — mis snektposozos BJIS,BJI10,BJISO; 12 — mus

anexkTpoBo3a BJI11 u Bcex cepuii TEMIIOBO30B).
E K. =0-K.-n
c I , (24)
rae O - noss (He IPOLEHTHI) TOPMO3HBIX OCEN COCTABA;
|- cuna HaxaTHs KOJIOJIOK Ha OJIHY OCh BaroHa B 3aBHCHMOCTHM OT THIIA BarOHOB, KOJIOJIOK M DPEXHMOB TOPMOXKEHHS B
3aBUCHMOCTH OT 3arpy3KH BaroHos (1abi.5), T/0ck;
N _ yucno oceit cocrapa.

I[J'IH TOTO, 4TOOBI paccunTaThb ! , CHadajla HYXXHO ONpCACIUTL CPEAHIOK0 HArpy3kKy Ha OCb COCTaBa, KOTOpas

orpezesnsieTcst o popmyie:
Q,

gOc i
g N r/ock. (25)

3aganue Ne 6
Pemrarotr TOpMO3HYIO 3a7ja9y MaTeMAaTHUYECKUM H TpapIIeCKUM CIIOCOOOM.
[TonHbI# (pacyeTHBINH) TOPMO3HOI IyTh:
S, =S +3S
T n 0 , (26)

n

rac - IIYTh MOATOTOBKH TOPMO30B K Z[efICTBPIIO, Ha TPOTSKCHUM KaXXI0TO TOPMOXCHHA I10€31a (OT MOMCHTa YCTAaHOBKH




PYYKH KpaHa MalllMHUCTA B TOPMO3HOE IOJI0KEHHE JI0 BKIIIOUEHHUSI TOPMO30B 0€3/12);

0 - JeiCTBUTEIBHBIN TOPMO3HOM IyTh, HA MPOTSKEHUM KOTOPOI'O IOE3[ ABMXKETCS € JCHCTBYIOIIMMHU B IIOJHYIO CHILY
TOPMO3aMH.

3aganue Ne 6

CTposiT KpUBYIO CKOpPOCTH V= f(S) U BPEMEHU JBIKEHUS t= f(S) noesza mo meperoHy /s Toro cHavaia CTpOST
JarpaMMy yJIeNbHBIX PaBHOJACHCTBYIOMINX (YCKODPSIOMIMX U 3aMEUIIONINX) CHJI, JUIS CIEAYIOUIMX PEKUMOB: PEXHM TATH ;
PEXKHM XOJIOCTOTO X0/ ; PEKHM CIIyKESOHOTO TOPMOKEHHUS .




2.3. [lepeyeHb BOMPOCOB /1711 TOATOTOBKH 00YUYAIOLIUXCS K MPOMEXYTOYHOHN aTTeCTalluu

[K-5.2 OpraHm3yer KOHTPOJb TEXHHYECKOTO COCTOSHHS TOPMO3HBIX CHCTEM JIOKOMOTHBOB.l.TeXHHKO — 3KOHOMHYECKHE

MIPEUMYIIECTBA JIEKTPUIECKOI TATH.

2.Peanu3anus CUIIBI TSATH NPH Pa3IMYHOM COCTUHEHUH TATOBBIX 3JIEKTPOJIBUTATEINEH.

3.001iue cBeieHHs O CHIIax CONMPOTHUBIICHUS U UX KIacCH(UKAIMS.

4.BrIBO/ ypaBHEHUS IBHKECHHUS TOE3/a.

5.0rpaHUYeHUs] CUIIBI TSTW 1O CUEIUICHHIO. TAroBas XapakTepHCTHKa JOKOMOTHMBOB. OOpa3oBaHHe CHJIBI TATHM (pacdyer u
MOCTPOEHHE TATOBON XapaKTEPUCTHKHU, PACUET CHIIBI TSTH, KOI((GHUIMEHT CLUEIJICHHUs KOoJIeca C PeIbCOM, BPALIAIOIINI MOMEHT).
2.0rpaHuueHNs] CHJIBI TATH TI0 YCIIOBHSM CLETJICHHUSI KOJEC C PeJNbCaMH, MO YCIOBHSIM pealn3aliid MOIIHOCTH JH3ENs, IO
HanOonpIIel (KOHCTPYKTHUBHOM) CKOPOCTH (pacueT W IIOCTPOEHHS TITOBOW XapaKTepHCTHKH, IIOPOroBasi CKOPOCTh, €€
oTpeJieTIeHUe, OTPaHUINTEIIH CHJIIBI TSTH).

6.JloTIoTHUTENTPHOE COMPOTUBIICHHE OT YKJIOHA ITyTH.

7.BeIBOJ ypaBHEHMsI IBUKEHUS noe3a Ha ocHoBe Il 3akona HeroToHAa.

8.Ucropus pazsutus IIIC.

9.0OCHOBHO 3aKOH JIOKOMOTHBHOH TSTH.

10.0mpenenenne pacxoa 3IEKTPOIHEPTHUHN IEKTPOBO3A IEPEMEHHOTO TOKA.

11.K.IL[. anmexTpudecKoil TArH.

12.ComnpoTHBIIEHHE OT yIApOB KOJIEC Ha CTHIKAX PEIIECOB.

IIK-5.3 TIpou3BOAUT pacyeT TOPMO3HOM CHJBI M TOPMO3HOIO IYTH, TIrOBble pacyersl. 13.00mue MOHATHA O CHIax
JIEUCTBYIOIINX HA JBKYLIUICS O3,

14.PacueT TOpMO3HOTO KO3 PHUIIUEHTA MOe3/1a.

15.ConpoTuBieHus OT TPEHUSI MEXY LIeHKaMu Ocel U MOAILIUITHUKOB.

16.0mnpesenenne Macchl cocTaBa AJsi BRIOPAaHHOTO PACUETHOTO TIObEMA.

17.I'paduyeckoe pereHre TOPMO3HOH 3aJauH.

18.ConpoTuBieHHE OT Ka4EHUs KOJIEC MO PEIbCAM.

19.IToctpoenue kpusoit V=f (S) cnoco6om MIIC.

20.CuJia cueruieHHs ¢ y4eTOM YIpyroCTH MaTepuaia 0aHiaxa u penbcea.

21.00111ee CONpOTUBIICHUE MTOE3/1A.

22.0OmnpepeneHne HarpeBa 0OMOTOK TATOBBIX 3JIEKTPOABUTATEIICH.

23.Ilpomecc co3aaHus CHIIBI TSTH B pe3yJIbTaTe B3aNMOACHCTBIS JBIDKYIINX KOJIEC IOKOMOTHBA C PEIHCOBBIM ITyTEM.
24.0mnpeeneHne MacChl COCTaBa [Jisi BEIOPAHHOI'O PACUETHOI'O IMOABEMA.




25.Biustaue (pU3NUECKHUX U SKCIUTyaTalMOHHBIX ()aKTOPOB HAa KOI(PGHULIMEHT CLETIICHUS
26.0rpaHn4eHue CHIbI TSTH JIEKTPOBO3a O TATOBBIM 3JIEKTPOIBUTATEISIM.

27.0npeneneHue BUPTYyaIbHOro KO3 GHUIUECHTa yuacTKa Iy TH.

28.0npeneneHue 1 3Ha4€HUE TOPMO3HOM CUIIBI.

29.IIpoBepka Macchl COCTaBa Ha TPOTaHHUE C MECTa.

30.Topmo3Has cuna OT NeHCTBUSA TOPMO3HBIX KOJOIOK.

31.0npenenenne pacxoaa 3JIEKTPOIHEPTUH NEKTPOBO3a TOCTOSHHOTO TOKa

32.ComnpoTHBIICHHE OT TPEHHS CKOJBKEHHUS KOJIEC IT0 PEITbCaM.

33.0mpeneneHne BpeMeHH X0/1a TT0e3/1a CII0COO0M paBHOMEPHBIX CKOPOCTEH.

34.CompoTHBIeHHE OT BO3IEHCTBUS BO3AYITHON CPEbI.

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

36./lon0NHUTENFHOE COMTPOTUBIIEHHE OT KPUBHU3HBI Iy TH.

37.Crpsmienue npodus mytu. Llens cnpsMiieHHs: 1 TEXHUKA €T0 BBIIOJIHEHHUS.

38./lononHUTENFHOE COMTPOTUBIICHHE TIPH TPOTaHUH C MECTa.

39.OK0HOMUS NIEKTPOIHEPTUH HA TATy MOE3/0B.

40.0mnpeneneHre BUPTYaIbHOT0 K03 GHULIMEHTa IS YIacTKa My TH.

41.PacueTrHble GOPMYIIBI IUIs ONPENEICHNS YACIHPHOTO OCHOBHOTO CONTPOTHBIICHHS BAarOHOB M IOKOMOTHBOB.
42 .OmnpeneneHne MakKCUMAaIbHO JOMYCTUMOI CKOPOCTH IBI)KEHHS TI0€3/1a Ha HanOoJiee KPyTOM CITyCKe.
Mepsl 10 CHHKEHHUIO COMPOTHBIICHHUSI.

3. MeTonnyeckue MaTepuasbl, onpeaesionue Npoueaypy 4 KpuTepu oueHUuBaHUS
c()OpMHPOBAHHOCTH KOMIIeTEHINI NPH MPOBeIeHNU POMEKYTOYHOMN aTTecTAlUH

Kpurepun ¢popmMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJHYHO» BBHICTABISCTCS 00yUYArOIIEMYyCsl, €CITU KOJHYECTBO MPAaBUIIBHBIX OTBETOB Ha BOMPOChI cocTapisier 100 —
90% ot 06miero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOIIO» BHICTABIISICTCS 00YYarOIIEMYCsl, €CIIH KOJUYECTBO MPABHIBHBIX OTBETOB Ha BoOmpochkl — 89 — 76% ot
ob1m1ero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OILICHKA «YAOBJIETBOPHUTEIbHO» BBICTABISICTCS OOYYAIOMIEMYCS, €CIM KOJHYECTBO IMPABIIBHBIX OTBETOB HA TECTOBBIC
Bompockl —75-60 % oT obmiero 00bEMa 3aJaHHBIX BOIPOCOB;

- OIIEHKA «HEYI0BJIETBOPUTEIbHO0» BBICTABIISCTCS 00YUYArONIEMYCsl, €CJIH KOJIUYECTBO MPAaBUWILHBIX OTBETOB — MeHee 60%
0T 0011ero 00bEMa 3a/IaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi o1ieHOK N0 pe3yJibTaTaM BbINOJHEHUS 3aJaHUIM

«OTJINYHO/32YTEHO» — CTaBUTCS 33 paOO0Ty, BHIIIOIHEHHYIO MOJHOCTHIO 0€3 OIIMOOK M HEIOYETOB.

«Xopouo/3a4TeHo» — CTaBUTCS 3a pabOTy, BRINOJHEHHYIO HOJHOCTHIO, HO NPH HAJIMYNM B Hel He Oosiee 0fHOI HerpyOoii
OLIMOKY U OJIHOTO HeJoueTa, He 0oJiee TPEeX Hel0YETOB.

«Y10BJIETBOPUTEIBHO/3a4TEHO» — CTAaBUTCS 32 paboTy, eciu 00y4aroUMics TPaBUIBHO BBINOJNHUI He MeHee 2/3 Bceid
paboThI WK JAOMYCTHI He OoJiee OHON IpyOO OMUOKK U IBYX HEIOUYETOB, HE OoJiee OHOMN IPy0Oii U OHON HErpyOOi OMHOKH, HE
6oJee Tpex HETpyObIX OMIMOOK, OTHON HETpy0oil OMMOKK U ABYX HEIOYETOB.

«HeynoBiieTBOpUTEJbHO/HE 3a4T€HO0» — CTaBUTCS 32 pabOTy, €CJIM YKCIO OIIMOOK M HEAOYETOB IPEBBICHIO HOPMY ISt
OLIEHKH «Y/OBJIETBOPUTEIIEHOY WIIM NIPABUIILHO BBITIOJIHEHO MeHee 2/3 Bcell paboThI.

Buowt owubox:

- 2pybbie OUUOKU. He3HAHUE OCHOGHBIX NOHAMULL, NPABUIL, HOPM, HE3HAHUE NPUEMOB PeuleHUs: 3a0ay, OwudKuU, noKasviearuue
HenpasuibHoe NOHUMAHUE YCA08US NPEONIONHCEHHO20 3A0AHUSI.

- HezpyOble OWUOKU: HEMOYHOCMU HOPMYTUPOBOK, ONpedesieHUll;, HePaYUOHANbHBII 6b1O0P X00a PeueHUs.

- Hedouemvl: HEPAYUOHATbHbIE NpUEMbl GbINOIHEHUS 300aHUsl;, OMOeNbHble HOSPEUHOCU 6 (QOPMYIUPOSKE 6bIB0O0E;
HebpedicHoe 6blnoHeHUe 3a0aHUS.

Kpurtepuu (popMupoBaHus OLEHOK MO IK3aMEHY

«OTANYHO» — CTYAGHT npuoOpen HeoOXOAMMBIE YMEHHS M HAaBBIKH, NPOIEMOHCTPHPOBAT HABBIK MPAKTHYECKOTO
MIPUMEHEHHNS OJXYYEeHHBIX 3HaHUH, HE TOMYCTIII JJOTHYECKUX U (PAKTHIECKUX OIIHO0K
«Xopomo» — CTyOeHT NpHOOpen HeoOXOMWUMBIE YMEHHS M HAaBBIKH, IPOAEMOHCTPHPOBAT HABBIK MPAKTHUECKOTO

MIPUMEHCHHUA TMMOJTYUCHHBIX 3HaHHﬁ; JOIMYCTHUIT HE3HAYUTCIIbHBIC OIINOKH ¥ HETOYHOCTH.

((YI[OBJ]CTBOpHTeIl])HO» — CTYACHT OOMMYCTHUII CYyHICCTBCHHBIC OIINOKH.

«HeleOBJIeTBOPI/lTeJILHO» — CTYACHT JOCMOHCTPUPYCT @paFMCHTapHHC 3HaHUA HU3YYacMOI'o KypcCa, OTCYTCTBYIOT
H€06XO,HI/IMI)I€ YMEHUA U HABbIKU, JOITYHICHbL rpy6me OIIMOKH.



Kputepuu popmMupoBaHus olleHOK MO 3a1IUTE KyPCOBOTO MPOEKTA

«OT1amyHO» (5 OaIoB) — MONYYAIOT CTYAEHTHI, OQOPMHBILUE KYPCOBOW MHPOEKT B COOTBETCTBUH C
MpeIbsABISIEMbIMA TPEOOBAaHUSAMH, B KOTOPOM OTpPa)K€Hbl BCE HEOOXOIMMBIE PE3ylbTaThl MPOEKTUPOBAHUS
HHEPreTUYECKO YCTaHOBKU 0e3 apu(METHYECKHX OIMMOO0K, a TAK)KE TPAMOTHO OTBETUBIIIHME HA BCE BCTPEUYHBIC
BOIIPOCHI MTPETogaBaTels.

«Xopomo» (4 Oamna) — MOMY4YarOT CTYACHTHI, O()OPMHUBIIME KYpPCOBOH MPOEKT B COOTBETCTBUH C
MpeIbsABISIEMbIMA TPEOOBaHUSAMH, B KOTOPOM OTpPa)K€Hbl BCE HEOOXOIMMBIC PE3ylbTaThl MPOCKTUPOBAHUS
SHEPreTUIeCcKOi ycTaHOBKH 0e3 rpyOsix ommobok. [Tpu 3ToM npu oTBeTax Ha BOIMPOCH! MPENOJaBaTeNsl CTYACHT
JOMYCTUI He 60s1ee 0THOM Tpy0Ooit OMMOKK HIIM JBYX HETPYOBIX OIIMOOK.

«YnoBiieTBOpUTENbHO» (3 Oamna) — MOJNy4arOT CTYIEHTH, O(GOpPMHUBIIHME KYpPCOBOH IPOEKT B
COOTBETCTBUHM C MPEIbSIBISIEMBIMU TPEOOBaHUSIMH, B KOTOPOM OTpPa)K€Hbl BCE HEOOXOIMMBIC PE3yJbTaThl
IIPOEKTUPOBAHMSI PHEPIETUUECKON ycTaHOBKU. [Ipu 3TOM mpu OoTBETax Ha BOIPOCHI IPENOAABATENS CTYIEHT
JOTTYCTHUJI IBE-TPU I'PyObI€ OIIMOKH WM YEThIPEe HETPYOBIX OMIHOOK.

«HeynoBiaerBopureabno» (0 OamioB) — cTaBUTCS 3a KYpPCOBOM MPOEKT, €CIM YHCIO OIIUOOK U
HEJ0YETOB MPEBBICUIIO HOPMY TSI OLEHKU «YZAOBIETBOPUTEIHHOY.

Buner ommobok:

- IpyOble: HEyMEHHE BBINOJHATH TUIIOBBIE pacueThl Y3JO0B Iepenady; He3HAHHE METOJMKH pacuera
TUIIOBBIX Y3JIOB JI€Tale MalIuH.

- HerpyOble: HETOYHOCTH B BBIBOJIaX IO OILIEHKE MPOYHOCTHBIX CBOMCTB JeTajleil MallluH; HETOYHOCTH B
dbopMyIiax u ONPEISIICHUSX PAa3IMIHBIX YCTPOWCTB JIeTalIeH MAIllHH.

Onucanue npoueaypbl OCHUBAHUSA «3am1na KYPCOBOTI'0 IIPOCKTA»

OHeHl/IBaHI/Ie HUTOTOB BBIIIOJIHCHUA KYPCOBOI'0 IPOCKTAa IMPOBOAUTCA MNPCIoJaBaTciieM 3a KOTOPBIM
3aKpEIUICHO PYKOBOJICTBO KypCOBOTO MPOCKTA.

[To pe3ympTaTaM MpPOBEPKH MPEICTABICHHOTO K 3aIIMTe KYPCOBOTO MPOEKTa 00YUYAIOMIUNCS JOMyCKAaeTCs
K €r0 3aIl[UTe MPHU YCIOBUU COOTIOCHHS MTEPEUUCICHHBIX YCIOBUH:

— BBIIIOJTHCHHI BCE 3a/1laHU,

— OTCYTCTBYIOT OIIUOKU;

— 0()OpMIIEHO B COOTBETCTBUH C TPEOOBAHUSIMH.

B ToMm cnyuae, ecnu copepxkaHue KypcOBOTO MPOEKTa HE OTBEYAET MPEAbIBIsIEMBbIM TPEOOBaHUSAM, TO OH
BO3BpaIllaeTcs aBTOpy Ha 10paboTKy. OOywaromuiics JODKEH TepenesaTh KypCOBOM MPOEKT € Yy4eTOM
3ameuyaHuii. Eciu coMHEHUs BBI3BIBAIOT OTHEJIBHBIE ACIEKThl KYpCOBOTO IMPOEKTa, TO B 3TOM CIydyae OHU
paccMaTpuBarOTCsA BO BpeMsl MyOJUYHOMN 3alUTHI.

3amuTa KypcoBOTO TPOEKTa MPEACTaBIseT COOOW YCTHBIM MyONMYHBIM JOKJIaL OO0ydYaroIierocs o
pe3yiibTaTax BBIIIOJIHCHHUA KYPCOBOT'O ITPOCKTA, OTBETHI HAa BOITPOCHI IMPEIIOJaBaTCIIA.



