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



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTCCTAllUN — OLNCHUBAHUC INPOMCIKYTOYHLIX W OKOHYATCIBHBIX PC3YJIbTATOB

oOy4YeHHs] 10 JUCUUIUIMHE, OOECIeYUBAIINX JOCTH)KCHHE

00pa3zoBaTeNbHON MPOTPAMMBI.

INIAaHUPYEMBIX  PE3YJIBTAaTOB OCBOCHUA

DopMBI TPOMEKYTOUHOM aTTECTAIIUU: 3a4eT ¢ OmeHKoi 6 cemectp (0.(.0.), 5 kypc (3.¢.0.).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kona n nanmeHnoBanue KOMIICTCHIINH

KOL[ HHAWKATOpa NOCTUKCHUA
KOMIICTCHIIMH

obOecrieueHus: 0€30IaCHOCTH JIBIKEHU.

ITIK-4:Crocoben KOHTPOJHMPOBATH TEXHOJIOTHUIO U KaY€CTBO BBLIITOJIHCHUA pa60T B 4aCTH

IIK-4.2: Onpenensiet
ONITUMAITEHBIE PEKUMBI
JIBHDKCHHMS TI0€3/a M BBITTOJIHSIET
pacdeT CKOPOCTH TTOIBIKHOTO
COCTaBa JUIsl OLICHKU COCTOSIHHUS
0C30IMaCHOCTHU ABUKCHUS

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

Kon 1 HanmeHOBaHME HHANKATOpa Pe3ynbraTel 00y4eHuUs MO0 AUCIUILIMHE OreHOYHbIE
JOCTHXKCHUS KOMIICTCHIITUN MaTepuralibl
(cemectp )

I1K-4.2: Ompenensier  onTUMajbHbIE
PEKUMBI IBUKCHUS TOE3/a M BBIMOJIHACT
pacdeT CKOPOCTH MOABHKHOTO COCTaBa JJIst
OIICHKHU COCTOSTHUS 06e30MacHOCTH
JIBIDKCHUS

OOyyatoniuiicss 3HAET: TEOPUIO JIBIDKEHHUS TOe3/1a
OCHOBaHHYI0  Ha  J3(PQEKTHBHON  3KCIUTyaTaruen
MOJIBM)KHOTO COCTaBa.

Bompocsr (1 -42)
3amanus (1 - 69)

OOyyarouiuiicss ymMeeT: BBITIOJIHATh TATOBBIE PacCUETHI,
ONpeJIesIATh  TOTPeOHOE  KOJIIMYECTBO  TOPMO30B,
pacyeTHyIO CHJIy HaXaTusl, OTPEIeIsiTh MAacCy COCTaBa,
JUIMHY TOPMO3HOTO IyTH, CKOPOCTH JABW)XXEHHS U
BPEMEHHU XO0/1a [0 MEPErOHy U BBIOMPATH PAI[MOHATBHBIE
PEKUMBI JIBHXXEHUSI [IOE3/1a.

Baganus (1 - 15)

OOydaronmuiicss BIafceT: TEXHOJOTHEH COCTaBICHUS
TATOBOW  XapaKTePUCTHUKH JIOKOMOTHBA, METOIaMHU
HOPMHUPOBAHHUS PACX0/ia PECYPCOB Ha TSTY MOE3/I0B.

Bamanus (1 - 6)

[TpomexyTouHast aTTecTanusl (3a4eT ¢ OLEHKOI) MPOBOJUTCS B OJJHOM M3 CIIEAYIOMINX HOpM:

1) cobGecenoBanue;

2) BemonHenwue 3ananuit B OOC YHuBepcurera.

2. TunoBbie! KOHTPOJILHbIE 32IaHUA I HHbIE MATEPUAJIBI LISl OLIEHKH 3HAHUIA, yMEHHH,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPAKTePU3YOLIHNX YPOBEHb C(pOPMHPOBAHHOCTH KOMIIETEHH I

2.1 TunoBbie BONPOCHI (TECTOBBIE 3aaHUsI) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEJILHOIO

pe3yJabTara

ITpoBepsieMsblii 00pa30BaTENbHBINA PE3YNIbTAT:

KO}I 1 HAaUMECHOBAHUEC WHUKATOpA
JOCTHIXCHUA KOMIICTCHIIMN

O0pa3oBaTenbHBIA Pe3yIbTaT

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyalW3aldd C YYeTOM DPa3BUTHSA HAyKd, OOpa3oBaHMSA, KYJIbTYPHI, SKOHOMHUKH, TEXHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kageapoil u mpenogaBarenb — pa3pabOTINK OIIEHOYHBIX CPENICTB.




[1K-4.2: Omnpenensier | OOydaromuiicss 3HaeT: TEOPHIO JBIXKCHMS I10€37a OCHOBAHHYIO Ha J(QQeKTHBHOM
ONTUMAJIbHBIC PEXKUMBI ABMXKEHUS | HKCILTyaTallel MOABIKHOIO COCTaBa.

noe3la M BBINOJHSET pacyer
CKOPOCTH IOABMXHOIO COCTaBa
Ui OLIEHK!U COCTOSIHUS
0€30IMaCHOCTH IBIKEHUS

Ipumepul 6onpocos/3adanuti
Tecm 1
Ymo obecneyusaem KOHCMPYKYUSL NOOBUHCHO20 COCMABaA?
a) besonacHocmv O08uUdNCeHUs NPU OONYCKAEMbIX CKOPOCMAX HA NPAMBIX U KPUBLIX YYACMKAX NYmu, HIAGHOCMb X004,
00CMAamoyHy0 yCmouyusoCcms U RPOYHOCHb.
0)naasnocms X004, 0OCMAMOYHYIO YCIMOUYUBOCHb U HPOYHOCHIb
8)06e30nacHocme 08UdICEHUsI NPU He OONYCTUMBIX CKOPOCMSIX HA OMOENbHbIX YHACIKAX NYymu
2) MAKCUMAnbHO pa3euUBAIoWyIocs CKOpOCMb OBUINCEHUSL HA NPAMbIX U KPUBbIX YUACKAX NYMU, C GbIOOPOM ONPEOeleHHbIX
ocobenHoCmell napamempos T0KOMOMUEA.
Tecm 2
B 3asucumocmu om ucmounuka snepeuu 05t npeepaenUs ee 8 MEXAHUUECKYI0 pabomy 10KOMOMUEbl NOOPA30eNAIOMC:
a) Ha 3asucumbvle (A8MOHOMHbIE) U He3aBUCUMbIe (HeaBMOHOMHbIE),
0) Hezasucumvle (HeABMOHOMHbLE) UL 3ABUCUMbIE (ABMOHOMHBIE),
8) HezasucuMble (ABMOHOMHBLE) U 3A8UCUMbLE (HEABMOHOMHbIE);
2)3asucumvle (ABMOHOMHEbIE) U He3asuUCUMble (HeA8MOHOMHbBLE).
Tecm 3
Buvibepume npasunvroe onpedenenue:
a) Onekmpo8o3om HA3bLIBAEMCS JTOKOMOMUS, UCMOYHUKOM dHEp2UU KOMOPO20 AGNAEMC S INeKMPUYecKas IHepeus, nonyiaemas
uepe3 KOHMAKMHYIO Cenb OM INEKMPUYECKUX CMAHYUL,
0) Dexmpo8o30M HA3BIBACMCSL IOKOMOMUE, UCOYHUKOM IHEPSUU KOMOPO2O A6IAEMC I INEKMPULECKas IHepUst, NOIyYaemas om
cobcmeenno20 Ou3ens 2eHepamopa;
8) DnexmpoB8o30M HA3bIBAECMCS NOOBUICHOU COCTNAB, UMEIOWULL 8 KaueCmae CUN0BOU YCTNAHOBKU 2a308Y10 MYPOUHY,;
2) Dnekmposo3om HA3bIBAEMCA JTOKOMOMUS, KOMOPLIU NOJYYAem dJeKMpPU4ecKylo IHepeUulo uepes KOHMAKMHYI0 cemb, 20e
91eKmpoOsucament YCManHos1eHsl 8 MONMOPHBIX 8A20HAX, KOMOpble 8Mecme ¢ NPUYENnHbIMU 00pa3yIom CeKyu.
Tecm 4
Ykaoicume npasunvnviti omeem:
a) Jlokomomue npedcmagisiem coOOU CULOBYIO MA208YI0 YCMAHOBKY, 08ULAIOWYIOCA NO PENbCOBbIM NYMAM U NPEOHAZHAYEHHYIO
071 nepemewerus NOOBUNCHO20 COCMABA UU OMOEIbHbIX 8A2OHO8,
6) Jlokomomue npedcmasisiem coOou YyCMaHOBKY, NPEOHAZHAUEHHYIO 05l NepeMeujeHUsi OMOeiIbHbIX 8A20HO8;
8) Jlokomomueom Hazvi8aemcs cOBOKYNHOCMb 2NeKMPOMEXAHUYECKUX, NHEBMOINEKMPULECKUX Y3N08 U acpe2amos;
2) Jlokomomueom, Ha3vi8aemcs MpaHcnopmuoe cpeocmeo, NPeoHasHavyeHHoe Olisl nepemelueHUs 2py308 No dKHcene3Holl dopoee.
Tecm 5
Ouepeocucmema — smo:
a) COBOKYNHOCMb KPYNHBIX NEKMPUUECKUX CMAHYUL, 00BeOUHEHHBIX TUHUAMU DNIeKMponepeoayu U cO8MeCmHO NUMAaruux
nompebumesnell 31eKMPUYECKOLL U Mens08oll IHepeuell,
0) HebobULLe dNIeKmpUuYecKue CMaHyul, 00vbeOUHeHHble TUHUAMU dTeKmponepeoay
8) COBOKYNHOCMb KPYNHBIX nOmpebumerell, KOmopule NUMAaiom 31eKmMpudecKoll U meniogou sHepeuell d1eKmpuyecKue Cmanyuu;
2) IUHUU INIeKMponepeoay nUmarwux nompeoumesnell 31eKmpuyecKoll SHepauell.
Tecm 6
Ha rxaxux yuacmxax ocobentno nposgisemcst 8blcokas 3¢pghekmusHocmy 31eKmpuieckol mseu?
a) Ha yuacmkax c ne2kum npoguiem nymiu;
0) Ha yuacmkax co cpeoHum npoduiem nymu,
8) HAa POBHBIX YUACMKAX NYMU;
2) Ha yuacmKax ¢ magicenblM npoQuiem nymu.
Tecm 7
Kaxkue snewnue cunvi oeticmeyrom na noe3o?
a) ynpasisiemvle — Cuibl conpomusiienus ogudicenuio W, cuna mseu Fx u neynpaensiemvlie - mopmo3sHas cuna Bm,
0) ynpasnsiemvle — cuibl conpomugnenus osudxcernuro W, neynpasisiemule - mopmosnas cuna Bm u cuna msaeu Fx;
8) ynpasisiemvle — cuna mseu Fx u mopmosnas cuna Bm, u neynpaesnsemvie — cunvl conpomusnenus 0gusiceruio W.
Tecm 8
Kaxyro cucmemy snexkmpocraboicenusi ucnonv3yiom Ha dxceae3nvlx 0opoeax Poccuu?
a) NOCMOsIHHO20 U OOHOPA3HO20 NEPeMenH020 MOKA, (mpemvs haza — peabebl),
0) nepemenno2o moka,
8) NOCMOAHHO20 MOKA;
2) 00HOhaA3H020 NepeMeHH020 MOKA.
Tecm 9
Kakas HomuHanobhas 6enuyuna HanpaxceHus peziameHmuposana Ilpasuiamu mexHuueckol sKCHIYamayu 8 KOHMAKMHOU cemu
INEKMPUYECKO20 NOOBUINCHO20 COCMABA?
a) 25 kB — npu nocmosinnom moke u 3 kB — npu nepemennom;
6) 3 kB — npu nocmosHHOM moke;
8)3 kB — npu nocmosHnom moxe u 25 kB — npu nepemennom,;
2) Hem npasunbLHO20 omeema;}




Tecm 10

Hlupuna xoneu Poccutickux dicene3uvix 00poe pasHa.

a)l520 mm; 6)1540 mm; 6)1522mm; 2)1632 mm.

Tecm 11

Io yucny cexyutl 31eKMpo6o3bL OCIAMCIL:

a) Ha 00HO-, O8YXCEKYUOHHbLE,

0) Ha 00HO-, 08YX- MPEXCEKYUOHHDbIE;

8) Ha 00HO-, O8YX- MPEX- U YeMbIPEXCEKYUOHHBIE, BO3MONCHOCTb 00bEOUHEHUs. O8YX, MPEX WU YeMbIPEX CeKYUll IeKMPOBO308
ona pabomsl no cucmeme CME;

2) Ha 08yX- MPEXCeKyUOHHbIe.

Tecm 12
Hasosume ocrognule pedicumvl 08UdICEHUs NOE30A:
a) pesicum mseu, gvlbeza , X010CMO20 X00d, MOPMONCEHUSL,
0) pesicum mszu, gvlbe2a, MOPMOI*CEHUSL,
8) pedcum msacu u MmopMONCEHUS,
2) pexcuM MmopMOHNCeHUs.
Tecm 13
3a cuem uezo nogvluaemcsa mexHUKO-IKOHOMUYeCKas 3hekmusHocmo d1ekmpuieckol maeu?
a) 3a cuem 8HeOpeHUs CUCTNeMbl NePEeMEeHHO20 MOKA NPOMbBIULIEHHOU YaCOmbl,
0) 3a cuem asmMoOMAMU3UPOBAHUS YNPABILEHUs YCMPOUCMEAMU 3JIeKMPOCHAOICeHUS,
8) 3a cuem MeHbUe20 000PYO08aAHUSA Ol MA208bIX NOOCMAHYULL,
2)ece omeemul 6epHbl}
Tecm 14
B xakux edunuyax paccuumuoisaromcs yoeivbHvie CUbl CONPOMUBLEHUSL?
a) m/ke; 6) m/m; )ke/ke; 2)ka/m.
Tecm 15
B kaxoti nocnedosamenvrocmu 6k104AIOMCA MA20BbIE INEKMPOOGUSAMENU NPU YEETUYEHUY CKOPOCTU O8UNCEHUA?
a)C—CII—-II; 6) CI[I-C—II ~C—II—CII; ¢)[I-C—CII.
Tecm 15
K] snexmpuueckou mazu onpedensemcs popmynou.
apln2n3nd; 6)n;enln2n3ndns e nln
Tecm 16
Mooicno nu cnpsamasame snemeHmvl npOQuUIs Nymu ¢ RPOMUBONOIONCHLIMU 3HAKAMU? a)uem; 6) Oa.
Tecm 17
Ha xaxom npogune nymu npouszgooumcs anpodouposanue mopmo3o8? a) Ha 20pu3onmanbHOM U cnycke; 0) Ha 20pU30HMATbHOM,
8)Ha cnycke 2) Ha nooveme.
Tecm 18
Om ue2o 0bpazyemcsi OONOIHUMENbHOE CONPOMUSIIeHUe noe30a? a) om YKIoHa nymu; 6) om KpueusHol nymu, 8) om ammoc@epHuix
VCA08UTL, 2)8ce 0Omeembl GePHb.
Tecm 19
Ipu kaxou MakcumanbHOU cKOpoCcmu OORYCKAEMCcsi NPoe30 8XOOHbIX CMPEeNOK, eClu noe30 OCMAHABIUEAemCs Ha Cmanyuu? a)
40xkm/y; 6) 50km/u; 8)60Kkm/y; 2)30KkM/ 4.
Tecm 20
Pacuemuwiii noovem — smo...
a)Haubonee mpyouwviii yuacmox nymu 05t O8UINCEHUS NOE30d, HA KOMOPOM 00CMUAem sl KOHCMPYKYUOHHASL CKOPOCb;
6)Haubonee nezxutl yuacmok nymu 01 O8UNCEHUsL N0e30d, HA KOMOPOM 00CHU2Aen csi pACHemHas CKOpoChb,
6)Haubonee mpyouwviii yuacmox nymu 0Jisk 08UdHCEHUSI NOe30d, HA KOTMOPOM 00CMUSAETNC MUHUMATbHASL CKOPOCTb,
2)Haubonee mpyouwiil 0151 08UdICEHUSI 8 OAHHOM HANPABIeHUU NPOGUIL RYMU, HA KOMOPOM O0CMUSACMCS PACYEIHAsL CKOPOCHb.
Tecm 21
Ckropocmb 08udicenus noe3o0a no Y4acmky ¢ yuemom epemeHU Ha pa32oH, 3ameoNeHue U 8peMeHU Ha CIMOAHKY:
a)mexnuyeckas
6)xo0006ast
8)yuacmkosast
2)mapupymuas
Tecm 22
CKolbKO Mempoe 3anac OnUHbL HA HeMOYHOCMb YCMAHOBKU noe30a?
a)l0m
6)15m
8)20m
2)25m
Tecm 23
Tneo06as xapakmepucmuka 10KOMOMUBA - MO 3A8UCUMOCTND.!
a)Cunvl mszu om epemeHuU O8UICEHUs
0)Cunbl mseu om cKopocmu O8UICEHUS.
8)Cunbl msizu om conpomueieHus OBUNCEHUIO
2)Cunvl mseu om ycKopeHus




Tecm 24
Cropocmb dsudicenus noe3oa no yuacmky 6es yuema pemeHu Ha pa3eoH, 3amedneHue U 6PeMeHy Ha CIMOSHKY!
X0006as.
yuacmkosas
mexHuyeckas
Hem 8epHO20 omeema
Tecm 25
Ha sicenesnodopooichom no0gusicHom cocmage npumMeHsitomes 8UObL MOPMONHCEHUSL:
@pukyuonHoe, pesepcusHoe, 31eKmpoOMacHUMHOe
nHegMamuieckoe, 31eKmponHesMamuieckoe u pyuHoe
2py3080e, NACCaicupcKoe ,8blCOKOCKOPOCMHOE
cysrcebHoe u IKCmpenHoe
dpuryuonHoe, I1eKMpONHeBMAMUYEcKoe u pyuHoe
Tecm 26
B 3asucumocmu om ucmounuxa swepeuu u Mawiun 015t NPEBPAULEHUS ee 8 MEXAHUYECKYIO pabomy msa2086bitl NOOGUINICHOU COCMAB
noopazoensiom Ha:
9NEeKMPOGO3HBIL U MENI0BO3HbIL
9NEeKMPOBO3HBIIL , MENA0BO3HDBIU, 2A30MYPOOBO3HbII
MA2UCmpanbHblil U MAHE8POosblll
9NEKMPOBO3HBII , MENI0BO3HDBI, 2A30MYPO0BO3HBII, MOMOPOBALOHHDIL
ABMOHOMMBIU U HEABMOHOMHUYLIL
Tecm 27
Om uezo He 3a8uUcam usMeHeHUs Hazpy30K oM KOJIECHbIX nap HA penbcul?
Om pacnonooicenusi u cnocoda NOOBEUUBAHUSL MAL0BbIX IEMEHMO8
Om passecku
Om KoOHCMPYKYUU peccopHo20 NOOBEUUBAHUS
Om ycmpoiicms 015 nepedasu cuivl mseu
Om KoHCMPYKYUU pamsl MeneiHcKu
Tecm 28
Om ue2o He 3asucum 6e30nacHOCMb O8UINHCEHUs IOKOMOMUBA 8 KPUBLIX yuacmKax nymu?
Om ckopocmu 08udceHUs.
Om Hazpy30K om KOJIECHbIX Nap HA peibCbl
Om 60K06020 Oasnenus Koeca Ha penbe
Om memnepamypul oxpyucaioujeti cpeovl
Tecm 29
Kax cnedyem paccmampugsams 0sudicerue 10KOMOMUBA 8 KPUBBIX YUACMKAX NYMU?
Kax nocmynamensnoe
Kaxk spawjamenvroe
Kax oonospemenno nocmynamenvnoe u epawjamensHoe
Kax neycmoiiuusoe
Tecm 30
3axrunusanue KOIECHBIX NAP NPU MOPMOJNCEHUU CO30Aem HA NOBEPXHOCIU baHOaiCa:
npoxam
NOA3VH
B8EPMUKANbHBIU NOOpE3
CKOJIb3VH
Tecm 31
Kaxue cunvl conpomuenenus 08udxcenuio noe3oa OMHOCAMCA K OCHOBHOMY CONPOMUBNEHUIO?
conpomusnenue 8 KpUsblx
conpomusnenue mpeHusi 8 OYKCO8bIX NOOWUNHUKAX
conpomusienue om NPOCKAIb3bl8AHUs KOJIEC N0 PelbCam U3-3d 803MONCHOU PA3HUYbL 8 OUAMEMPAX KOJeC
conpomusierue om HeHOPMAbHbIX NO2OOHBIX YCI0GUU
conpomusiierue om mpeHusi Ka4eHus Koaec no peibcam
conpomusiexue om noovbeMo8
conpomusierue 8030YUWHOU Cpeobl
conpomusierue om y0apo8 Ha CMbIKAX U HePOGHOCMSX Nymu
Tecm 32
CHudtcenue cuibl ConpoOmuBeHUs O8UNCEHUIO OM MPeHUs KaueHUss 00CMU2aemcs 3a cuem yMeHbUeHU.
Hazpy3Ku Om KOJIeCHbIX NaAp HA PeibCbl
Juamempa Koaec
meepoocmu Mamepuaid KoJiec U peibcos
8ce omeemol 6epHbL
Tecm 33
Yem onpedensemcsi HeoOX00UMOe KOTUUECMB0 KOJIECHbIX nap y IOKOMOMUBA.
a) Yucnom menesicex.
b) Yucnom konecHo-momopnwvix 610K08.
¢) Maccou nokomomuea u 0onyckaemoul Hazpy3Kol Om KOJLECHOU Napvl Ha PebChl.
d) Mamepuanom




Tecm 34

IlocneoosamenvHocms cnpAMIeHUs NPOGUIL nymu

a) Cnpsamumb eblOpanmvle yuacmku npoQuis nymu

b) Cnpsimums yuacmku 6 niaue nymu

¢) Boibpamu yuacmku 015 cnpamieHus npoguis nymu

d) Pacuumams OnuHbl KpUBLIX NAAHA NYMU, 3A0AHHBIX 2PA0YCaMi YeHMPATbHO2O0 Veld

Tecm 35

VYpaenenue osuscenus noesoa é obwem uoe 3mo:

a)cesizu medcoy cunamu, OeUcCmsyiouumu Ha noe3o, ONUHHOU noe30d U YCKOPEHUEeM €20 08UNCEHUs

6)ces13u MeAHCOY cunamu, OeucmeyIWUMU Ha Noe30, MACCOU N0e30a U YCKOPEHUEM €20 0GUNCEHUs

8)CBA3U MeNCOY GHEUHUMU CULAMU, OCUICTNBYIOWUMU HA NOE30, MACCOU N0e30d U YCKOPEHUEM €20 O8UICEHUS
2)cea3u medcdy cunol maeu u CUNO CONPOMUGLeHUs, 0ellCMBYIOWUMU HA NOE30, OTUHHOU N0e30d U YCKOPEHUEM €20 OBUICEHUS
Tecm 36

Yoenvnoe conpomusnenue 0sudicenuio 6azonoe ¢ ygeruueHuem Hazpy3Ku Ha ocb:

a)Veenuuusaemcs

0) Ymenvwaemes

8)Ocmaemcs HeusMeHHbIM

Tecm 37

OcHogHOE yOerbHOe CONPOMUGIEHUE OBUNCEHUIO COCMABA 3A6UCUM OM.:

a)ckopocmu O8UNCEHUS

0)HazpysKku Ha 0cb

8)cKopocmu 08UdICeHUs U HASPY3KU HA OCb

Tecm 38
IpooonbHulil npoghuis dcene3Ho0opoNCHO20 nymu (npoguite nymu) smo:
a)Buo scene3znoooposcnozo nymu ceepxy
0)IIpoexyus s#cene3Ho00POHCHO20 NYMU HA 20PUOHMATLHYIO HIOCKOCHb
8)BepmuxanbHblil paspes sHcere3H000POICHO20 Nymu
Tecm 39
Mooenv noeszoa 8 meopuu TIOKOMOMUBHOU MASU INO:
a)Mamepuanvras mouka ¢ Maccou noe3oa 8 YyeHmpe e20 msaxncecmu
6)Cucmema macc 10KOMOMUBOE U 8420HO8
8)Cucmema macc 6a201o8
Tecm 40
Bvibpams éepnvie sapuanmoi omeema
Dnemenm npoduns nymu smo:
a)lloovém
6)Cnyck
8)Buo sicene3Ho0opodcHo20 nymu ceepxy
e)lInowaoxa

Tecm 41

Ymo naszvieaemcs cyenuvim ecom?

a) 6ec NpuUxoOAWUICS HA BECb TOKOMOMUB

6) sec npuxooswuiics Ha cyennvie KIT

8) ec npuxooswutica na cyenuwvie KII, komopule céazanvi ¢ TO/
2) yacmo 8eca npuxooAUe2ocs Ha OCb

Tecm 42

Vpaenenue osuoicenus noesoa 6 obuem guoe MOICHO 3aNUCAMY:
a) F yl=m dv/dt

0) F_y=m(I1+y)dv/dt.

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

Kaxoe mopmosicenue npumensaom npu co30anue mopmosHbix cui?
a) aneKmpuiecKoe u NHeGMAamuieckoe MmopMoNCeHUe
0)a1eKkmponueemamuieckoe u NHeGMAamuiecKoe MmopMoNCeHuUe
8) Mexanuieckoe u INeKmpuULecKoe
2) anexmpuueckoe u peocmammoe
Tecm 44
Ha xaxyro napy cun moocno pasnosxcums kpymsawguil momenm(Mxk) ?
a)FI; F
0) F2; Fl
8) F1; Gk
) F2; F




Tecm 45

Buibepume seproe ymeepowcoerue

A: Cunvl conpomuenenus 08UNCEHUIO NOe30d OElICMBYION 80 BCEX PENCUMAX OBUICEHUS

b: B pescume xonocmoeo xo0a na noes3o He 0eticmeylom HUKaKue cuibl

a) eepro moavko A

0) sepro monvko b

8) 06a ymeepoicoeHus gepHbl

2) 0ba ymeepaicoeHus He 8epHbl

Tecm 46

Kaxue 3a0auu pewwaem TTII:

Buibepume 3 sepuvix ymeepocoenus:

a) obecneuerue 6€30NACHOCIMU OBUNCEHUSI NOE3008

6) cobniodenue epapura 0gudiceHUe noe30a

8) cobnodenue msizu 60 8pemMs O8UNCeHUEe N0e30d

2) obecneyenue IKOHOMUYHOCTU NOE30HOU Pabombl

Tecm 47

Dopmyna onpedeneHus PuKMUBHO20 NOOveMA O INEMEHMO8 NPOPUISL NYMU, He NOOIeHCAUWUM K CRPAMICHUIO
a)i_ N=(_1-S 1+i 2:§ 2+--~+i_n'S_ n)/(S_1+S 2+--+S n)

6)i cN"=700/S ¢ Y, (i=1)"n
8) i_cN'=T700/R_kpi

i c =% cN +ic
Tecm 48

Kaxue oeiicmsyrowue na noe3o cuivl OMmHOCAMCS K YNpasusiemvim?

a) cuna mseu; cuia ConpomueLeHUsi OBUNCEHUIO noe30a

0) cuna mszu; cuna ConpomueieHust 6030yxXda, MOPMO3HAS CUNA,

8) cuna conpomuGieHUs OBUNCEHUIO NOE30d

2) mopMo3Has cuna; cuna msieu

Tecm 49

Ha xapaxmep nocmynameibHo20 08UdCeHUst 6Cell CUCMEMbL GLUSIIOM

@) MONbKO GHeWHUe CULbL UL UX COCMABNAIOWUE, HANPAGLEHHbIE NO X00Y OBUICEHUS. ULU 8 NPOMUBONOIOICHYIO CIOPOHY
6) enympennue cunvl kauernus noowunuuxa ¢ KI1 u nepoenocmu nymu

8) Ilonepeunvie cunvl 60 8pemsi OBUNCEHUsL NOE30A U CULbL BOZHUKAIOUIUE OM PENbC

Tecm 50

Tpuuunvl necmaburbHOCMU MA20BIX CEOUCME TOKOMOMUBA MONCHO KAACCUDUYUPOBATb

@) KOHCMPYKYUOHHbLE U BHEUHUE

0) 6HewHue U YCI06HbIE

8) ynpaeisiemvle u HEYynpaesisieMole

Tecm 51

Buibepume nesepnoe

K snympennum npuuunam necmabuibHOCmU MA206bIX CEOUCME IOKOMOMUBL OMHOCUMCSL

a) pasnuya ouamempog KI1

6) cocmosinue nosepxHocmert Koieca u penvea

8) enusHue cxemuvl coedunenus TO

2) pasnuya wacmom epawgerus T/

Tecm 52

Buwibepume negepnoe

K enewnum npuuunam necmabuibHOCMu msa2oeblx C80UCME TOKOMOMUBA OTMHOCIIMCSL

a) pasnuyHvle HCeCmKOCm ma206wix xapaxmepucmux T

6) Konebanue noopeccopeHHol Yacmu 10KOMOMUEA

8) cocmosinue nosepxHocmeti Koneca u penvca

2) pasnomeprocms pacnpedenenust eeca iokomomuea no KI1

Tecm 53

@opmyna onpedenenus PukmMusHO20 HOObeMA O/ HEMEHMO08 NPOPUIIL RYMU NOONEHCAUWUM K CAPIMIEHUIO

a)i N=(i_1-S 1+i 2:§ 2+--+i_nS n)/(S_1+S 2+--+S n)

6)i_cN'=700/S ¢ > (i=1)™n
8) i_cN"'=700/R_kpi
2ic =+ cN+icY
Tecm 54

Dopmyna obweli Kpymushvl CAPAMISCMbIX IAEMEHMO8
a)i_ N=(_1-S 1+i 2:§ 2+--~+i_n'S_n)/(S_1+S 2+--+S _n)
6)i_cN"=700/S ¢ Y_(i=1)™
6) i_cN'=700/R_kpi
eic =+ cN +icM
Tecm 55
Dopmyna 0ns onpedenenus 6eca cocmasa
a) O=(F kp-P_ a1 (w 0™+i p))/(w 0™)
6) Q=(F_xp-P_n (w_0"'+i_p)(ew_O0N+i p)
6) Q=(F_xp-P_a (o ON+i p)/(w O0M'+i p)




2) Q=(F_xp-P_n (w_0"N"+i_p))(cw_0™)

Tecm 56

Dopmyna 015 nPOGEPKU 6eca cOCMABA HA MPO2AHUE C MECMA HA CMAHYUU ULU OCMAHOB0YHBIX NYHKIMAX
a) Q mp=F kmp/(w_mp”™ +i_mp )+P 1

6) O mp=F kmp/(wo_mp™+i_mp )+P_n

8) O mp=F kmp/(w_mp”™ +i_mp )-P_n

2) O mp=F xmp/(w_mp™'+i_mp )-P_n

Tecm 57

Dopmyna 015 onpedenenus GeNUHUHbL PACHEMHO20 MOPMO3HO20 KOIpduyuenma

Dopmyna 08udIceHUs NOe30d 8 pedxcume msee

a) F y=F xtW

0) F y=+W

8) F y=B m+W

Tecm 59

Dopmyna 0sudicenus noe3oa 8 pexcume svibezd

a) F y=F x£W

6) F y=xW

6) F y=B m+W

Tecm 60

Dopmyna 08udiCceHUs Noe30a 8 percume MmopMOAHCEHUs

a) F y=F xtW

6) F y=+W

6) F y=B m+W

Tecm 61

Buibepume negeproe

Kaxue memoosr ucnonwvsyromes 6 memooonozuu ucciedo8anus msaeu noe3008

a) UHOYKYus

0) uzeecmmvie paxmoi

8) ananus

2) ebl0guUcaeMbvl 2UnOme3vl

Tecm 62

Boibepume seprnoe: Pesicum mseu -

a) Oelicmeyiom cuivl mseu U CUibl CONPOMUBILEHUS O8UJICEHUSA. Y CKOoperue Doabue HYs, 08UICEeHUe N0e30d PABHOYCKOPEHHOe.
0) cunvl msicu u MOPMOICEHU. OMCYMCMEYIOM, €Cllb CULA CONPOMUGLEHUs 08UdICeHUs, yckoperue paeno ), osudicenue noe3oa
DPABHOYCKOpEeHHOe

8) Oelicmayom cuibl mazu, CUIbl MOPMOICEHUsL U CUTbI CONPOMUBIIEHUs. 08UIICEHUs. YCcKoperue Oonbute HYs, 08UdICEHUe Noe30d
pasHosecHoe.

Tecm 63

Buibepume seproe

Peoicum svibeza -

a) mopmodicenue Omcymcmeyem, eCmos CUIAd MA2U U CUld CONpOMusieHus 08U ceHus, yckopeHue pasno (), osudicenue noezoa

pasHogecnoe

6) cunbl ms2u u MOPMOICEHUs. OMCYMCMEYION, eCllb CUILA CONPOMUBTIeHUST O8UdCeHUsl, ycKopeHue pasHo 0, deudicenue noezoa
pasHogecroe

8) cunvl mseu OMCYMCMEYIOmM, eCMb CUIbl MOPMOJNCEHUS U CONnpomusneHue 0sudicenus. Yckopenue 6onvuie 0, osudicenue
pasHo3aMedneHHOe

Tecm 64

Buibepume seproe
Peosicum mopmooicenus -
a) Oeticmeyrom Cuibl mseu U CUbl CONPOMUGIEHUS O8UNCEHUS. YCKoperue Oonbuie HYs, 08UdICeHUe N0e30d PABHOYCKOPEHHOE.
6) cunvl msi2u U MOPMOICEHU. OMCYMCMEYIOM, eChlb CULA CONPOMUGILEHUS. 08UdICeHUs, YCKopeHue paesno (), osudicenue noe3oa
PABHOYCKOPEHHOE
8) Cuibl ms2u OMCYMCMEYION, eChb CUlbl MOPMONCEHUs U COnpomusierue 0sudiceHust. Yckopenue 6oavuie 0, Osudsicenue
PABHO3AMEONCHHOE
Tecm 65
Baosicnenwas xapakmepucmuxa 10KOMOMUS S85emcsl
a) MOPMO3HAsL XAPAKMePUCIMUKA
6) 6peMenHas Xxapakmepucmuxa
8) Ms208a51 XAPAKMEPUCTUKA
2) Xapakxmepucmuka pazeona
Tecm 66
Pewenue mopmosnou 3adauu cocmoum




a) 6 onpedeneHut MaKCUMAaibHo OONYCIMUMOU CKOPOCMU 08UIICEHUsL N0e30a No Haubosee KPYMOoMy CHYCKY Y4ACMKA NPU 3a0aHHbIX
MOPMO3HBIX CPEOCMBAX, NPUHANOM MOPMOIHOM NYMU, 015l 3A0AHHOU ONUHBL CINAHYUU.

0) 6 onpedeneHur MAKCUMATLHO OONYCMUMOU CKOPOCHU OBUNCEHUs Noe30a no Hauboiee KPYMOMY CHNYCKY U HPUHSAMOM
MOPMO3HOM HYMU.

8) 6 onpedeneHul MaKCUMAaiIbHO OONYCMUMOL CKOPOCIU O8UIICEHUS R0E30a NO Hauboaee KPYmomy CRYCKY YYacmKka npu 3a0aHHbIX
MOPMO3HBIX CPEOCMBAX U NPUHSINOM MOPMOZHOM NI

2) 6 onpedeneHun MaKCUMAIbHO OONYCMUMOU CKOPOCMU OBUMICEHUsL N0e30d NO PACYeMHOMY CHYCKY VYACMKA NPU 3A0aHHbIX
MOPMO3HBIX CPEOCMBAX U NPUHSIMOM MOPMOZHOM HYmu, 071 3A0AHHOU ONUHbBL CIIAHYUU.

Tecm 67

Buibepume nesepnoe

K ocnosnomy conpomuenenuro 0udicenus noezoa omHoCumcs

a) conpomugnenue mpenus CKOJIbICEHUs. KOAEC NO PebCam

6) conpomuenerue 6030YUIHOU CPeobl

8) CONpoOMuUBNeHUs. COCMasda Npu OBUNCEHUIO HA YKIOHAX

2) conpomugnenue mpenusi KaueHus Koaec no peibcam

Tecm 68

Ozpanuuenue cuiibl msicu No CYENAEHUIO 3aKI0UAEMCsl 8 MOM, Yo

a) HaubOIbAsL CULA Ms2U MENL0803A He OONNCHA NPEGLIULAND CUTLY CYENIEHUS KOJLeC C PelbCamMu YMeHbUEHUeM ONIUHbL WUMAaH2
6) HauboLWIAs CUNLA MU MENI0803A OO0NIICHA NPESLIUAMb CUTLY CYENIeHUs KOIeC C PelbCamMu Y8eaudeHuemM OIUHbL WUMaHe

8) HAUMEHbULAST CULA MU MENT0B03A OOJINICHA NPEBLIUUAMb CUTY CYENTEHUsL KOLEC C PelbCamMU YMEHbUEHUEeM ONIUHbL WUMAH2
Tecm 69

Hononnumenvnoe conpomuenenue 8o3Huxaen

svlbepume HegepHoe

a) npu npeoooneHuu N00bLEM08

6) npu HU3KOU memnepamype

8) NpuU CONPOMUBILEHUU 6030VUIHOU CPEObl

2) npu CUTLHOM BCMPEYHOM UTU DOKOBOM B8empe

2.2 TunoBble 3aJaHNUS VIS OLIEHKH HABBIKOBOI'0 00pPa30BaTe/IbHOIO pe3yJibTara

[TpoBepsiemblii 00pa30BaTENbHBIN PE3yIbTAT:

Koa u HaumeHOBaHME HHANKATOPA OO0pa3oBaTeNbHBIN Pe3yIbTaT
JIOCTH)KEHUS] KOMIIETSHIIUU

[IK-4.2: Ompenenser ontumanbHble | OOy4aromuiicss yMeeT: BBINOJHATH TATOBBIE PACUEThI, ONPEAEIATh NOTPeOHOE KOJTHUECTBO
PeXHUMBI  OBIDKEHHS  TOe3/la ¥ | TOPMO30B, PacUeTHYIO CHIYy Ha)KaTHs, ONPEAESTh MacCy COCTaBa, IIUHY TOPMO3HOTO
BBINOJIHSAET pacuet CKOPOCTH | MyTH, CKOPOCTH JABIXKCHHMS W BPEMEHH XOJla 10 IEPEeroHy M BBIOMpATh pallMOHAJIbHEIC
MOABIXHOTO COCTaBa I OLEHKH | PEKUMBI JBIKCHUS MOE3/1a.

COCTOSIHUS 0€30ITaCHOCTH ABHKEHHS

B paMkax BBINOJHEHHS PpacyeTHO-rpaduyeckoii  padoTbl  HEe00XO0JHMMO BBLINOJHHTL PAcUYeThl 110
CJEAVIONHM pa3aeaam:

IpakTnueckoe 3aganue Ne 1
Tema: O0mme yKka3aHus 10 BHITIOJTHEHHIO PAacYeTHO-rpaduuecKoii padoTnl

Inan nposeoenus sanamus
1.Uznararotcs TpeOGoBaHUS /1151 BBIMOTHEHUS PaOOTHl (OCHOBHBIE TIOJIOKEHU).
2.00cyxmaercs CTpyKTypa paboTHI.
3. O0cyKIeHne MPETIoIaBaTells CO CTYACHTAMH OCHOBHBIX MOJIOKECHUH 110 BRIIOJTHEHUIO paOOTHI.

PI'P HeoO0X0oAWMO BHITONHATH OCMBICIICHHO, MPHUMEHSS pacdeTHble (OPMYJIBI M TINATEIHFHO IPOTYyMBEIBAasi BEIBOIBI
pe3ynbrarel. COBEpIIEHHO HEJOIYCTHMO MEXaHW4YeCKoe NMpUMEHEeHHe (OpMYJl M BBIIIOJIHEHHE 110 HUM pacdyeToB. Meronuueckue
yKa3aHus, KOTOpPble NMPUBOAATCS HIDKE, HE M30aBIIIOT CTYAEHTOB OT HEOOXOAMMOCTH IIyOOKO M BHHMATENILHO pa3o0parhes B
paccMaTpuUBaeMBIX BONIPOCaX, HCIOIB3Ys COOTBETCTBYIOIINE PEKOMEHAYEMbIe HCTOYHHKH.

IpakTuyeckoe 3aqanue Ne 2

Tema: OCHOBBI TATOBBIX PACYETOB
IInan npogedenus 3anamus
1. Henp manHOTO pasaena (BBIMOJHEHNE TATOBBIX PACUETOB).
2. [IpoBecTr aHaMU3 U COPSMIICHUE POMUIISA TyTH.
3.YCTaHOBUTH BEJIIMYHHBI PACYCTHOTO MOIHEMa, MAKCUMAIILHOTO CITYCKa ¥ ITOIheMa.

Lenbro MPaKTHYECKOTO 3aHATHS SIBISCTCS — BEIOPATh UCXOIHBIC JaHHBIE, COTIIACHO TOCIeAHEH udpe cBoero mudpa uist
320YHUKOB WX TIOCIICIHEH II(pe 3aU4eTHON KHIKKH (11 09HOH (hopMBbI 00ydeHus1). BapuanTsl npoduied myTH, IpeacTaBICHHBIC
B KOHIIE METOIMYECKUX yKa3zaHui (cM. [Ipunoskenue 1), BBIOUPAIOT 1O MPEaocieHeld UQpe COOTBETCTBEHHO.

O6paTI/ITB BHMMAaHHE Ha TOYHOCTh BBIYMCIIEHUH IIpY BBIIOJIHEHHUN pacdy€TOB, NOJIKHA GBITB B COOTBECTCTBHU C ITPpaBUIIaMU
TATOBBIX PacueToB s moe3aHoi padotsl (ITTP).




Heobxoxanmo ocosnanue, it 4ero crnpsimisiercss npoduib myTd. J{nst NOBBINIEHHS TOYHOCTH PE3yJbTAaTOB TATOBBIX
pacyeroB, a TaKkXKe ISl COKPAIICHNsI 00beMa MOCJICAHUX U, CIIEA0BATEIILHO, BPEMEHH Ha UX BBINOJIHEHHE, HEOOXOJMMO CHPSMIISTD
npoduie myTH.

PaccMoTpeTh MopsiioK BBINOIHEHUST 1 0OPMIICHUS pacyeTOB MO CIIPSIMIICHHIO 3JIEMEHTOB ITPOQUIIS yTH Ha IPUMEpE.

Bomnpocs! k 3aHsTHIO
1. B cooTBeTCTBUM C KAKMMH TPEOOBaHUAMU HEOOXOJUMO BBIIIOJIHATH TOYHOCTD BBIYHCIICHUN?

2. Ilpu MOCTPOCHNHN KaKHX IpaUuecKuX 3aBHCUMOCTEH CIeyeT HOJIb30BaThCA TONBKO MacliTabaMy, NPHBEACHHBIMH B TaOIHLE
METOAMYECKIX YKa3aHU?
3. lnst 9ero HeoOXOAUMO CHPSMIIATE TPOQHIIH ITyTH?

4.B mporiecce CIpsSMIICHHSI KAKHE OTPaHUYCHUSI HEOOXOAMMO YUUTHIBATH?

5. YTo HEOOXOMMO YTO OBI pacueThl CKOPOCTH U BPEMCHH JBIIKCHHS MOE3]1a 10 YIACTKY OBUIH JOCTATOYHO TOYHBIMHE?

6. Kak ompenenuTh aOCONIOTHYIO BEIMYUHY PA3HOCTH MEXAY YKIOHOM CHPSMIIIEMOrO Y4acTKa U YKIOHOM IPOBEPSECMOrO
3yeMeHTa?

7. Kakue 37eMeHTHI CIIPSAMIIIEMOI TPYIIITBI OJJICKAT IPOBEPKE?

8. AOcomoTHas BENMYMHA PA3HOCTH MEXKAY YKIOHOM CIPSIMIISIEMOTO YYacTKa M YKIOHOM IPOBEPSEMOro JJIEMEHTa Kak
ompenensercs?

9. Ha cripsiIMJIEHHBIX 3JIEMEHTaX PacIioj0KEHHbIC KPUBBIE YeM 3aMEHSCTCS?

10. 3HaK KpYTH3HBI OKOHYATEIHLHOTO YKJIOHA CIIPSIMIIEHHOTO y4acTKa B MPOIOJIBHOM MPOGIIIe MyTH KAKOTO 3HAKA MOXKET OBITh?

Ipakrnyeckoe 3aganue Ne 3
Tema: Onpeaenenue Macchbl COCTaBa, YNCJIa BATOHOB M Oceil cocTaBa, JJMHbI 10€3/1a U COCTaBa

IInan npoeedemm 3aHaAmMu

Hmetn MPEeACTABIICHHUC O PACYETHOM IOABEME U KaK €ro OnpeaACinTb

Vmerh OIPCACIIATE MacCCy COCTaBa AJisd BBI6paHHOFO pacyeTHOTI O NoAbeMa
Ymerb OIpCACIIATE MacCy COCTaBa, YUCJIO BAroHOB

PR

YMeTh OINPCACIIATL JIMHY IO€3/1a U COCTaBa

HGHL}O MPAKTUYCCKOI'0 3aHATHUA SABJIACTCA — O3HAKOMUTBCA U HAYUYUTHCA NPUMCHATH PACUYCTHBIC IMAPAMCETPhI JIOKOMOTHUBA U
cocCTaBa.

BOIIPOCEHI K 3AHATHIO
1. Uto Ha3bIBAETCS PACUETHBIM ITOIHEMOM?
2. Enunnna nusmepeHns pac4eTHOM CHITBI TATH JIOKOMOTHBA?
3. Ecnm juymHa noesia MeHblIIe MM paBHA JUTMHE IPUEMO-OTIIPaBOYHBIX ITyTeH CTaHIMI 3aJaHHOTO y4acTKa, 9TO 3TO
o3HayaeT?
4. Ecnu xe BBIYHMCIICHHAS JJIMHA MOe3/a MOMy4YHIach OOJIbIe JAJIMHBI MPHEMO-OTIPABOYHBIX ITyTeH, yKa3aHHOH B

3aJlaHUH, YTO HEOOXOTUMO TPEAIIPUHATE?

[pakTuyeckoe 3axanue 4

Tema: IIpoBepka Macchl COCTABA HA TPOTAHHUE C MeCTA, ONpeie/ieHNe BeJTHYMHbI PACYETHOT0 TOPMO3HOT0 K03 (ppunmeHTa
Inan nposedenus 3anamus

1. [IpoBepka Macchl cOCTaBa Ha TPOTAaHHUE C MECTA HA CTAHIIMH WJIM OCTAHOBOYHBIX MMyHKTaX

2 . OmnpeenieHue YACIBHOTO COMPOTURIICHHUS COCTAaBa IPU TPOTAHUHU C MECTa

3. PacueTHbI# TOPMO3HOU KOI(PPUITMEHT Moe3/a

4. UcxoaHple naHHbIe 111 BBoAa B OBM

Lenp mpakTH4ecKOTro 3aHATUS — OOCYAHTH BOIPOCHI, KACAIOMIMECS MAacChl COCTaBa, BEIWYHHBI PACYCTHOTO TOPMO3HOTO
ko3 PumeHTa.
BOITPOCBI K 3AHATUIO
1. Kak onpenenuts CHITy TSATH JIOKOMOTHBA IIPU TPOTAHHUU C MecTa?
2. OO0ocHOBATH MJIS YETO JTOJHKHO BBLACPIKUBATHCS YCIOBHE Qmp >Q?
3. U0 Ha3pIBaeTCS PacYCTHHIM TOPMO3HBIM K03 (HUIIMEHTOM Toe3/1a?
4.  JInst TOro 9TOOBI COCTAaBUTH MAaCCHB CHJI TSTH JIOKOMOTHBA, YTO HEOOXOMMO TPEAPHUHSATE?

I[IpakTHyeckoe 3a1anue 5
Tema: Pemienne TopmMO3HOI 3a1a4u
IInan nposedenus 3anamus
1. PaccmoTpeTs OCHOBHBIE KPUTEPHH PEIIEHHUS] TOPMO3HOH 3a/1a4H.
2. Toctpoenne rpadiaeckoii 3aBUCHMOCTH YCIBHBIX 3aMEUIIONIMX CHJI IIPH SKCTPEHHOM TOPMOYKEHNH.

Lestp MpakTHYECKOrO 3aHATHSI — PACCMOTPETh PELICHUE TOPMO3HOH 3a/1auyl AByMs CLIOCOOaMH, 2 UMEHHO MaTeMaTH4eCKUM
U rpaMYEeCKUM.




Bomnpocs! k 3aHsTHIO
1. 'ne HeOOXOAMMO YUHMTHIBATh PE3YJIbTATHl PELICHUS] TOPMO3HOM 3a1a4n?
2. UroObl moe3x MOr OBITH BCEraa OCTAHOBJICH Ha PACCTOSHHUM, HE NPEBBIIAIOIIUM JUIMHBI HOJHOIO TOPMO3HOTO ITyTH, YTO
HE0OX0ANMO NPEIIPHHATH?
3. [ToyeMy TOPMO3HO# yTh S ;= 1200 M?
4. Kak Ha3bIBaeTCsl CKOPOCTH [10€3/1a, IIPH KOTOPOH HAauMHAETCS TOPMOXKEHUE U yCTAaHABJIMBAIONIASICS B PE3YNbTaTe TOPMOKEHHS?
5. Kakoe Bpemst Ha3pIBaeTCsl MEPHUOIOM MOATOTOBKH TOPMO30B K EHCTBUIO?
6. Kaxk crpourcs rpadirdeckast 3aBHCHMOCTb YCITBHBIX 3aMEIJIFOIINX CHJT IPHA SKCTPEHHOM TOPMOKEHHH OT CKOPOCTH ?
[pakTuyeckoe 3axanue 6

Tema: IocTpoenne kpubix ckopocrn V = f (S)

[Inan npoBeneHUs 3aHATHS
ITocTpoenue auarpaMmbl yAEIbHBIX PABHOAEHCTBYIOMIMX (YCKOPSIIOIIUX U 3aMEUISIFOIUX) CHUIL.
Orta quarpaMma cTpouTCcs MO JaHHBIM pacneuaTku ¢ OBM.

Llenp mpakTUUECKOrO 3aHATHS — MOCTPOSHHE KPUBOM CKOPOCTH AJISl IBMOXKEHMS «Ty[a» C OCTAaHOBKOW Ha IPOMEXYTOUHOM
CTaHIMH, IIPH 3TOM IIOE3JI PAcCMATPHUBAETCs KaK MaTepHalbHas TOUYKa, B KOTOPO COCpENOTOYEHa BCS Macca I0€371a, U K KOTOPOH
TPHJIOKEHBI BHEIITHUE CHIIBL.

Bompocs! k 3aHATHIO
Kak moctpouTs nuarpaMMy yAelIbHBIX PaBHOJCHCTBYIOMINX (YCKOPSIOLIMX M 3aMeJUISIONINX ) CHJT, ISl CIICAYIOLINX PEXKUMOB!

1. Pexum Tru fl(V)Z fK — Wy,

2. Pexwum xonoctoro xoma f 2 (V) =, ;

Pesxum cmyxe6HOro TOpMOKEHU S f3 (V) =y, t+ bT .

[Ipu BEIOTHEHNH TATOBBIX PACYETOB HEOOXOANMO K KAKOMY Pe3yIbTaTy CTPEMUTHCS?

UYtoObI BpeMsI IBIDKCHUS TIOE3/1a TI0 TIEpEroHaM ObIJI0 MUHUMATGHBIM, YTO HEOOXOAMMO UIS 3TOTO MPEAIPHHAMATE?

[pu gocTmwkernn noe3aoM ckopoct 40-60 KM/9 Ha IUTOIMAKE WM CITYCKE, 9TO HEOOXOUMO YUUTHIBATH?

Korma m10KOMOTHB BXOAWUT Ha BXOAHBIC CTPENKH, IICHTP MACCHI IT0e3/1a HaXOUTCs OT HAX Ha KakoM paccrosauu? Korma
9TO HEOOXOIUMO yUHTHIBaTh? M yeMy paBHa JoITyckaeMasi CKOPOCTh JBIDKEHUS B 3TOM ciiydae?

Nook w

IIpakTHyeckoe 3axanue 7
1. Tema: Iocrpoenue kpusoii Bpemenn { = f (S) OnpegeneHne TEXHHYECKOH CKOPOCTH JBUKCHHUS M0€3a.

Inan nposedenus 3ansimusi
IocTpoeHre KpUBOW BpEeMEHH, SIBISIETCSI PE3yNbTaTOM rpaMuecKOr0 WHTETPUPOBAHUS YpaBHEHHS JBWXKEHHS 10€3/1a, a
TaK)Ke TUarpaMM PaBHOJCHCTBYIOUIMX CHII, SIBJISIONIMXCS OCHOBOM JIJISl TAKOTO HHTErPUPOBAHUSI.
Ienb MPakTUYECKOTO 3aHATHS — 00CYUTH BOIPOCHI, KACAIOIIUECS TIOCTPOCHUIO KPUBOI BPEMEHH.
Bompocsl K 3aHSITHIO:

1. Ot yero 3aBUCUT MOCTPOEHUE KPUBOU BpeMEHH?
2. TlocTpoeHue MepBOTO U MOCIEAYIOIUX dIeMEHTOB rpaduka t=F(s)?
3. Kak onpenensiercs TeXHUYECKast CKOPOCTD JIBUKEHHS T10e3/1a?

IIpakTuyeckoe 3axanue 8
Tema: Jkcenryarauusi JJOKOMOTHBOB
Inan nposedenus sansamus
OnHo# 13 Mpo0sIeM P OpraHU3aluy JBIKCHHUS TI0€3/10B ABJISIETCS PAlMOHAIIBHOE HCIIO0JIb30BaHKE JIOKOMOTHBHOTO MapKa,
JTAHHOMY BOMIPOCY U TTOCBSIIEHO 3TO 3aHSTHE.
[enpro MpakTUYECKOTO 3aHATHS ABISIETCS — TO/BEACHUE PE3yIbTaTOB, MOJYYEHHBIX B KypcoBOi paboTe, KOTOpbIE MOTYT
OBITH MCIIOJIBL30BAHBI I COCTAaBIICHUS TpaduKa IBI)KEHHS MOE370B, rpadrka o00poTa JOKOMOTHBOB, BHIOOpA JIOKOMOTHBA IS
3aJJaHHOTO YYacTKa IyTH ¥ TEXHUKO-I)KOHOMHUYECKHX PACUYETOB IEPEBO3KH I'PY30B.
Bomnpocs! k 3aHATHIO
1. OnpenenuTh MyHKTH TEXHHYECKOTO 00cmykuBaHus TO-2 TOKOMOTHBOB 1 X SKHUIHPOBKH.
2. CocTaBUTH paclycaHNe ABMKSHHS MOE3/J0B Ha 3aJaHHOM YJacTKe.
3. CocTaBUTH pacyeTHBIE BEZOMOCTH 000pOTa JOKOMOTHBOB Ha Y4acTKe 0OpamieHus.
4. Paszpabortath rpaduk 00OpOTa JIOKOMOTHBOB M ONPEIEIUTh MOTPEOHOCTh JOKOMOTHBOB IS 3aJaHHBIX Pa3MeEpoOB
JIBYDKCHUSL.

3aoaua Nel
Onpedenume sec n1okomomuea, ecau pacyémuas cuira msaeu = 50600 kec., pacuemmuswiti 6ec aokomomuea = 276 mc.,
OCHOBHOE YOeIbHOe CONPOmusieHUe 10KoMomuea =2.3 Kec/m, 0CHO8HOe yOelbHoe conpomusierue cocmasa = 1,1 kec/m.
Tabnuya — Cnpamnennvii npogus.

Jnuna snemenma S, m. | Kpymusna snemenma | Kpugvle Ipumeuanue
i, %0 Skp, M. Ryp, M.

500 +15 - - Cmanyus A

700 -2,0 200 1000

600 +5/4 300 800 -

800 +7,8 - - -




3aoaua Ne2
Haiimu pacuemmuwviii mopmosnot ko3¢@uyuenm, eciu cymma Cul HAXCamus MOPMO3HbIX ocell Jokomomusa = 144mc.,

CYMMAPHAsL CUNA HANCAMUSL MOPMO3HBIX ocel cocmaga = 1928 mc., gec nokomomusa = 5372 m., pacuemuulil 6ec JOKOMOMUBA =
276 mc.

3aoaua No3

Haitimu cymmaphyro cuny Hasxcamus mopMO3HbIX Ocell cocmasd, 000pYOOBAHHO20 YY2YHHbIMU KOAOOKAMU, eCliu e20
pacuémmuviii gec 5300 m., 8 cocmase 60 wim. 4-ex ocnvix, 5 wm. 6-mu ocHviX, 3 WM. 8-MU OCHBIX 8A20H08, 00/ MOPMO3HBIX Ocell
cocmasa = 0,9 .

Tabnuya — Cuna Hadxcamust KOL0OOK

Peorcumpr Haepysxa na ocw YyeyHHble KOT0OKU Komnosuyuonnvie ko100xu
THopoorcnuti gop <10 3,5 3,5
Cpeonuii 10<sg,<16 50 7,0
THopooichui gop =16 7,0 8,5
3aoaua Ned

Yemy 6yoem pasHa cymma Cuil Hajscamusi MOPMO3ZHbIX 0Cell IOKOMOMUBA, eCl CYMMAPHAsL CUNA HAACAMUSL OCell COCmaea =
2000 mc., a cymma pacHemnulx CUl HAXCamusi Ha mopmo3shvie ocu noezoa = 1700 mc. ?

3aoaua Ne5
THoe30 maccou m = 500 m., dsueasicy pasHo 3aMe0IeHHO, 8 meyeHuy epemeru t=1 Mun ymenvuiaem ceoio ckopocms om 40
Km/u, 00 28 km/u. Hatimu cuny mopmooswcenus F.
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3aoaua Neb

Haiimu uucno oceti cocmasa, ecnu g 4 [=809] 6=150g 8=160, 20e g 4,g 6 [,9] _8- sec coomsemcmsenno 4-,6-,8-
OCHbIX 2py308bIX 8a20H08. Bec cocmasa 5000 m. B cocmase 80% 4-ocuvix gazonos, 15% - 6-ocnvix 8aconos, 5% 8-ocuvix eazomos.

3aoaua Ne7

Onpedenums 8eruuuHy cCpeoHes36eueHH020 OCHOBHO20 YOelbHO20 CONPOMUGIEHUs COCMABA, eCli 8eC COCMAsad noe3od npu
pyrosoosauem ykaone 10% pasen 3350m., pacuemnasn cuna mseu aoxomomuea = 40300 kec, sec nokomomusa P=250 m., a ocnognoe
yoenvroe conpomugieue e2o = 1,3 kec/m.

3aoaua Ne8

Cpeonegsseuiennoe 0CHOBHO20 YOENbHO20 CONPOMUBILEHUS N0e30a Npu 08UICeHUU 8 pedicume mseu paeno 1,84 xec/m.
Onpedenums 6ec 10KoMomuaa, eciu eec cocmaea paser 2700 m., ocHogHoe yOenvbHoe conpomugienue 1okomomuga = 2,3 kec/m., a
cpedHes38euenHoe OCHOBHOE YOeIbHOe COnpomueieHue cocmasa = 1,8 kec/m.

3aoaua Ne9

Onpedenums KpymusHy pacuemno2o noobema Y4acmid, eciu U3ecmHuo, 4mo 31ekmposos cepuu BJII60P eedem no smomy
noovemy cocmag gecom 3600m. CpedHnessseuieHHOE OCHOBHO20 YOEIbHO20 CONPOMUBTIEHUS COCMABA NPU PACHEMHOU CKOPOCMU =
1,65 xec/m, a ocnognoe yoenvroe conpomueienue 1okomomusa = 29 xec/m.

3aoaua Nel0

Onpedenumsv pacuémmyio Maccy cocmaga 2py306020 noe3oa ¢ snekmposozom BJI10Y no ycmamxy ¢ pacuémmuvim noovem
10,7 %o. Cocmas chopmuposan uz uemulpexocHvlx noayeazonos, 50% komopwix umerom poauxosvie noowunuuxu. Macca 6pymmo
NPUXOOAWASICS HA OCb SPYICEHHO20 8a2ona, cocmaensem 17,5 m.

3aoaua Nell
Ha kaxom Haubonvuem nooveme mennogos cepuu TO10 moacem 63simv ¢ mecma ocmanoguswuticss cocmag eecom 2400 m.,
chopmuposanHblil U3 6a20H08 (HA NOOWUNHUKAX CKOIbICEHUS), CPEOHss HA2PY3Ka Om 0CU KOMOPbIX Ha penbebl cocmagisem 20m.




3aoaua Nel2
Hoe30 maccoii 1500 m, mpoeasico ¢ mecma, uepesz 25 ¢ Habpan ckopocms 5 m/c, onpedenume Cuiy mseu.

3aoaua Nel3

Haiimu pacuemmnviti 6ec 10koMomuea, eciu cymma CUI HAXCAMU MOPMO3HLIX ocell Tokomomusa = 144 mc., cymmapnasn
Cuna Haxcamus Mmopmo3sHuIx oceti cocmasa = 1928 mc., sec 1okomomuea = 5372 m., pacuemmwiii mopmo3Ho kodppuyuenm = 0.4
me.

3aoaua Nel4
Onpedenumsv yoenvHoe cOnpomuGieHue npu mpoeanuy ¢ mecma cocmasa, cocmosiwyezo uz 60% 6azonoé Ha poauKoGuIx
noowunnuxax u 40% 6a2onos Ha NOOWURHUKAX CKObdceHusi. CpeOHsis MaAcca 6a20H08 NPUX00AWAsCcs Ha 00OHY ocb, ¢ _0=18m.

3aoaua Nel5
OchnosHoe yoenvHoe conpomugierue 8-0CHblx epy308blx 6a2ono6 =1.1 kec/mc, Pacuémuas ckopocmo nokomomusa = 24.2
Km/u. Hatimu cpedntoro nazpys3ky om ocell Ha peibCul 8-0CHbIX 2PY306blX 8420HO08

[IK-4.2: Ompenenser ontumansHble | OOy4aromuiicss BiageeT: TEXHOJIOTHEH COCTAaBICHHWS TATOBOH  XapaKTCPUCTHUKH
pPeXKHUMBl  ABW)KCHHS  TOe3Ja W | JOKOMOTHBA, METOJaMH HOPMHPOBAHHS pacXxola PeCypCcoB Ha TATY ITOE3II0B.

BBITIOJTHSACT pacuer CKOPOCTH
HOJBIDKHOTO COCTaBa Uil OLCHKH
COCTOSIHHS 0€30ITIaCHOCTH JABHIKCHUS

B pamkax BeinosiHennss PI'P He00X01MMO BbINOJHUTHL PACYETHI M0 CJEIVIONIUM pa3jieaam:
Ipumepul 3a0anuii
3aoanue Nel
Cnpsamums npo@uib nymu, KOmopbsiti COCIOUm 8 3amene 08X Ul HeCKOTbKUX CMENCHBIX INEMEHMO8 NPOOOIbHO20 NPODUIS Nymu
OOHUM INEMEHNOM, OTUHA KOMOPOR20 Sc PABHA CYMME ONUH CHPAMASAEMBIX dNeMeHmMOo8 (S1, S2, ...,Sn), m.e.

S¢ = S1+S2+... +Sp, (1)

H

c

a 00was KpYmu3sHa CRPAMAAEMbIX DIEMEHMO08 © GbINUCTAEMCA NO hopmye

oS +1,-S, +...+1 S,
!
e _ S +S,+...+5S,

, @

iy, i
20e 1! 27 M - kpymu3sHa 21eMeHnos CHPAMAAEMO20 YHACMKA.
Ymobvl pacuemvl CKOpOCMU U 6PeMeHU O8UdCEeHUs Noe30d N0 YYACMKY Obliu OOCMAMOYHO MOYHBIMU, HE0OX0OUMO
BbINOAHUMY NPOBEPKY KAHCOO20 CNPAMIAEMOSO NEMEHMA HA 803MOICHOCHb CIPAMACHUS RO (hopmye:
A, -, <2000 .
: @)

20e Si — OIUHA CRPAMIIAEMO20 JleMeHmd, M,

I - abconommnan eenuuuna pazHoCmu Mexcoy YKIOHOM CRPAMISAEMO20 YHACMKA U YKIOHOM NPOGEPAEMO20 d1emeHma, %o, m.e.
L.

C an

. Ilposepre no opmyne (3) noonexcum xadxcovlii 1emMenm CNPAMASEMOU 2PYNNbl, HO Hpedicoe 8ce20 mo2od, Ko20a
cnpamasemble cOceOHUe INEMEHNIbl PE3KO OMAUYAIOMCs Opye Om Opyed NO KPYMU3He U no OluHe.

Ha cnpsamaennvix snemenmax 603MOJNCHO PACHONONCEHUE KPUBIX, KOMOPble 3AMEHAMCA (QUKMUBHBIM HOObEMOM.
Benuuuna gpuxmusnozo noovema onpedensiemcs no gpopmyine:

o _ 700 & Sig
C H
S, it Rii
c i=1 Mkpi (4)
Sipir Ripi
20e P Pl Onuna u paduyc kpusvix 6 npedenax CRpsIMIEHHO20 YUaAcmKa, M.

M4
Ecnu anemenm npoghuns ne nooaedcum CHpiMIeHUio, d HA HeM PACNONIONCEHA KPusds, mo (Qukmueuvlli nodvem om Kpueou °©
onpeoensemcs no popmyine

., 700

C
Rkpi (5)
20e P - paouyc Kpugoti, M.
OxonyamenvHblll YKIOH CNPAMIAEHHO20 Y4ACMKA 8 NPOOOJIbHOM Npoghuie nymu pagen:
i, =i +i
C Cc Cc i (6)




|
Heobxooumo 3amemums, umo 3nax kpymusuwl © mooicem Obimb U NOAOANCUMENbHBIM (0151 NOOBEMOS), U OMPUYAMETbHbIM (05
M4

CHYCKO8), 3HAK KPYMU3HbL (PUKMUBHO20 ROOLEMA OM KPUBOTL © 6ce20a NOLONCUMENbHbLIL. Dmo 00513ameibHO HA00 YHUmMbléams npu
BbIYUCTCHUSIX.
3aoanue No2
Onpedenums maccy cocmaga Oasi GblOPAHHO20 PACHEMHO20 NOObEMAd ONPeOensiiom, UCX00s1 U3 PACHEMHbIX NAPAMEmpos
JIOKOMOMUBA U COCMABA, NO clledyiouelt hopmyne:

.-
Fo — P,(a5 +i,)

gy +1, @

Q=

20e = KP - pacuemnas cuna msaeu nokomomusa, kec (cm. maba. 23 01a mennoo308 u maoi. 16 o1 s1exkmposo3o8 6 /2/);

1 - pacuemuas macca 10Komomuea, m (cm. maon.5 6 /2/) ;
’
0- ocroenoe yoenvroe conpomuenenie 10KOMOMUBA 6 pedcume msau, Kac/m;

"
0. OCHOBHO€E y()eﬂbnoe conpomuejlienue cocmaed, ch/m;

i
P - kpymusna pacueminozo noovema, %o.

Ocnognoe yoenbHoe conpomugienue 10KOMOMuea noOCUUmuvleaiom no gopmyne:

o, =19+0,01v, +0,0003/2 ©

\Y
20e P - pacuemnas ckopocmo nokomomusa, km/wac (cm. maon.s 6 /2/).
OcHosHOe yOenbHOe CONpOmuBIeHUe COCMAasa onpeoesion no gopmyne:

4 4 " 4 "
a’o:a'a’omc+ﬁ'a’o4c+7'a)oe+5'a)08] ©)

a o
20e ’ﬂ 1750 coomeemcmeenHo 0oau (He npoyenmut) 4-, 6-,8-ocHbix 2py306bIX 6a20H08 6 cOCmase;

4
@,
04 - ocrosHOE yOenbHoe conpomueienye 4-0CHbIX 2PY306bIX 6A20H0E6 HA NOOWUNHUKAX

Kawewnusi, k2c/m.

2
3+0,lv, +0,0025V>

, =07+
Wy g Jo4 - (10)

"
@,
0dc . OCHOBHOe€e y()eﬂbHoe conpomuejieHue 4-ocmbix 2PY306blX 6ACOHO6 HA KOHUYECKUX NOOWUNHUKAX , Kec/m:

1+0.v, +0,0025 vf)

®pe =0,7+
gO4 - (11)

”
06 - ocrosroe yoenvroe conpomusienue 6-0CHbIX 6A20H08, K2C/M.:

2
8+0,1v, +0,0025V*

, =07+
Wos Yos (12)
”n
08 - ocnoesnoe ydenvhoe conpomuenenue 8-ocivix 6a20nos, K2c/m.
6+0,038v, + 0,0021V12)
, =0,7+
Wog Yos . (13)
30eco 904 906 Joa - CpeOHsist Hazpy3Ka Om OCU HA PEerbCbl COOMBEMCMEEHHO 4-, 6-, 8-0CHbIX 2pY306bIX 6A20H06 M/OCY!
9. 9 s
90a=— 1 Y6 = Y8 =7
4 6, 8 (14)

20e 94,06+ 9s - maccvl coomeemcmeeHHo 4-, 6-, 8-ocHvlx epy306bix 6a20H08, M. (cM. UCXOOHbBlE OaHHbIe).

3aoanue Ne3

Onpedenums Yucio 8a20H08 U 0cell coOCmasa, OAUHy noe30d U coCmasa

Yucno sazonos 8 cocmage onpedensemcs no popmynam:




i'}i':- = : i'i'i's =
, (15)

_lx+po e 5.0

"y

[y

o

ey

=

gs
20e - maccwl coomeemcmeento 4-, 6-, 8-ocnuvix 6azonos.
Tonyuennvie konuuecmea 6a20H08 HeOOX0OUMO OKPY2IUMb 00 YelblX YUCTO8bIX 3HAYEHUL. J[MuHbl 8420H08 NPUHUMAIOMCS

pasuvimu: 4-ocnoeo — 15 m, 6-ocnozo — 17 m, 8-ocnoeo — 20 m.
Yucno oceli cocmasa onpedensiem max:

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

2de - Onuna iokomomuea, m (cm maon.l2 6 /2/;
- OnIuHa cocmasa, m,
10 m — 3anac Onunbl HA HEMOYHOCMb YCMAHOBKU NOE30d.
Iposepra 803MOACHOCIMU YCMAHOBKU NOE30A HA NPUEMO-OMNPABOYHBIX NYMSX bINOIHAEMCSL N0 COOMHOUEHUIO!

I, <l (18)

20e - OUHA NPUeMo-0mnPaGOUHbIX Nymel, M.

non?

3aganmne Ne 4
IIpoBepsiIOT Maccy cOCTABA HA TPOraHHe ¢ MeCTa
Macca cocTtaBa MpOBEPSAETCS HAa TPOraHKE C MECTa Ha CTAHI[MK UITH OCTAHOBOYHBIX MYHKTax 1Mo (Gopmyie:

Fm

_ Kkmp _

Q= @ +i P,
mp mp , (19)

Kmp

rae - CHJIa TAT' JIOKOMOTHUBA IIPHU TPOTaHUU C MCECTA, KI'C (CM Ta01.24 JJIA TCIIJIOBO30B UJIH T1a061.27 JJIA 3JICKTPOBO30B |

7 - Macca JJOKOMOTHBA, T,
n
"P - ynenbHOE COMPOTHBIIEHHE COCTABA IIPH TPOTAHUH C MECTa, KIC/T;
i
P - BeTMUYMHA TIObEMA Ha CTAHITMH WJIM OCTAHOBOYHOM ITyHKTE, KPYTH3Ha KOTOPOTO HANOObIIas, %o.

" " " ” ”
a)mp:a'a’omc+:8‘a)o4c+7'a)06+5'a)081 (20)

3aganme Ne 5
OnpeaensiloT BeJTUYUHBI PACYETHOI0 TOPMO3HOI0 K03 puumenrta

PacueTHbIM TOPMO3HBIM KO:)(I)(bI/IHI/IeHTOM nmoe3aa Ha3bIBACTCA OTHOIICHUE CYMMbI TOPMO3HBIX PACYETHBIX CHJI Ha)XaTUs
BCEX TOPMO3HBIX KOJOAOK K Macce 1oe3/a.

PacueTHbIit TOpMO3HON KO3 PUITMEHT ompeienseTcs o Gopmyse:

_ 2K

¢Kp - Q+P7

(21)

rae Z P CyYMMa PACYCTHBIX CUJI HAXKATHUA Ha TOPMO3HBIC OCHU 1TO€3/1a, T,

DK, =2 K+ K , (22)

rae z - CyMMa CWJI HaXKaTusA TOPMO3HBIX oceit JJIOKOMOTHBA, T,

Z ‘- CyMMapHas Ccujia HaxXaTusi TOPMO3HBIX oceit cocTraBa, T,
E K =K,-n
a a 7 (23)

rae  * - cuiia Ha)kaTHs KOJIOJIOK Ha OCh JIOKOMOTHBA, T /0Ch, (cM. Tabn.4 B /2/,

n.. YHCIIO TOPMO3HBEIX Oced JokomoTuBa (6 — s 3nekTpoBosa BJI60; 8 — mms amextposo3os BJIS,BJI10,BJI80; 12 — mus
anekTpoBo3a BJI11 u Bcex cepuii TEIIOBO30B).

ZK:mKﬂ, (21)

rae O - nons (He MPOLEHTHI) TOPMO3HBIX OCEH COCTaBa;
I - cunta Ha’KaTHUs KOJIOJIOK Ha OJIHY OCh BArOHA B 3aBUCHMOCTH OT THIIA BATOHOB, KOJIOJ0K M PEKUMOB TOPMOYKEHHUS B 3aBUCUMOCTH

OT 3arpy3Ku BaroHoB (Tabi1.5), T/0Ch;
N _ qucno oceit cocrapa.




Jly1st TOro, 4TOOBI paccuyuTaTh |, CHaYajla HyKHO ONPEIETUTh CPEIHIOK HArPY3Ky Ha OCh COCTaBa, KOTOPask ONpe/IeNeTcs
o gopmyie:
Q,

gOc =
! N t/ocs. (25)

Bamanne Ne 6
PemaroT TOpMO3HYIO 3a7ady MaTEMaTHIECKUM U TPaHIECKUM CIIOCOO0M.
[TonHe1ii (pacyeTHbIH) TOPMO3HOH Ty Th:
S, =S,+S
T n o , (26)
rae - myTh MOJATOTOBKH TOPMO30B K JICHCTBUIO, HA IPOTSHKEHUH Ka)JJOT0 TOPMOXKEHUS 1oe31a (OT MOMEHTa YCTaHOBKH PYUYKH
KpaHa MalllMHUCTA B TOPMO3HOE ITOJIOKEHHE JI0 BKIFOUSHHSI TOPMO30B I10€3/13);

o - ﬂeﬁCTBHTeHBHBIﬁ TOpMO3HOﬁ OyTb, Ha MPOTAKCHHUU KOTOPOI'0 MOE31a ABUKETCA C ﬂeﬁCTByIOIHHMH B MOJHYIO CHUITY
TOpPMO3aMH.

3aganue Ne 6

v=f(s) t=f(s)
CTpOﬂT KPHUBYIO CKOPOCTH 1 BPEMCHU JIBUKCHUA rnoe3aa 1mo neperony I[J'If[ TOTr0 CHaydaJia CTpOAT JUuarpamMmy
YACIbHBIX paBHo,ueﬁCTBonme (yCKOpﬂIOII_[I/IX n 3aMeLLJ1$IIOH_[I/Ix) CHUJI, IJId CICAYIOIHNX PEKUMOB:! PEKUM TATH ; PEKUM XOJIOCTOTO
Xo4a ; peKUM cny)Ke6H0r0 TOPMOXKCHHUSA .

2

- 4#—1
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2.3. [lepeyeHp BOMPOCOB ISl MOATOTOBKH OOYYAIOLINXCS K IPOMEKYTOYHON aTTeCTalluu

[IK-4.2: OnpesenseT oNTUMaIbHbIE PEKUMBI ABHKECHUS 110€3/1a U BBIIONHAET PacyeT CKOPOCTHU MOJBUKHOIO COCTaBa JUIA OUCHKU
COCTOSIHUS 0€30aCHOCTH ABHKEHUS

1. TexHnKO — 5KOHOMHYECKHE MPEUMYILECTBA SIEKTPUICCKON TATH.

2.Peanu3zanust CUITBI TSATH IPU PA3IMYHOM COCTMHEHHUHU TATOBBIX AJICKTPOABHIATEINCH.

3.00mue cBeeHNs 0 CHIIaX CONPOTUBIICHHS M UX KJIacCH(UKaLus.

4.BbIBozx ypaBHEHHUS JIBIDKCHHS T10€3/1a.

5.0rpaHIYeHNS CUIIBI TATH 110 CHETUICHHIO. TsroBas XapakTeprcTHKa JOKOMOTHBOB. OOpa3oBaHie CHIIBI TSTH (PAcdeT ¥ IIOCTPOCHHUE
TATOBOM XapaKTEPUCTUKH, PAacUeT CHIIBI TATH, KO3 GUIIMEHT CLHEIUICHUS KoJleca C PeIbCOM, BPaIaAlOIUi MOMEHT).
2.0rpaHuueHUs] CHJIBl TATU IO YCIOBHSAM CLEIUIEHHS KOJIEC C pelbCaMi, 110 YCJIOBHSM PEaIU3alMd MOIIHOCTH AW3EI, 110
HanOombLIeH (KOHCTPYKTUBHOM) CKOPOCTH (pacdeT M HOCTPOEHHS TATOBOU XapaKTEePUCTHKHU, IIOPOTOBasi CKOPOCTh, €€ OIpe/ie/ICHHE,
OTPaHUYMTEIH CUJIBL TATH).

6.J1onIoONHUTENIEHOE CONPOTHBIIECHHE OT YKIOHA ITyTH.

7.BpIBOJ ypaBHEHUsI IBHKEHUS noe3n1a Ha ocHoBe Il 3akoHa HbroToHa.

8.Uctopus pazsurus IIIC.

9.0CHOBHOM 3aKOH JIOKOMOTHBHOMH TSTH.

10.0Ompenenenue pacxoza 3MEKTPOIHEPTHHI 3IEKTPOBO3a IEPEMEHHOTO TOKA.

11.K.IL. . anekTpuyecKoi TAry.

12.ConpoTHuBIeHNE OT yJapoB KOJEC Ha CTHIKAX PEIbCOB.

13.001mue NoHATHA O CHJIaX AeHCTBYIONIIUX Ha ABMKYIIUICS O3,

14.Pacuet TopMO3HOTo K03 duIreHTa noe3a.

15.ConpoTuBieHus OT TPEHUS MEXY LISHKaMH OCeH 1 IOAIIUITHUKOB.

16.0npenenenre Maccsl COCTaBa A1 BHIOPAaHHOTO PACUETHOTO MOABEMA.

17.I'padpuueckoe perieHnue TOPMO3HO# 3a1a4u.

18.ConpoTuBieHre OT KA4CHUS KOJIEC ITO PEITBCAM.

19.IToctpoenne kpusoit V=f (S) ctocobom MIIC.

20.Cuna cueruieHus ¢ y4eToM yIpyrocTH Marepuaia 6anaaxa u peibca.

21.00m1ee compoTHBICHHE TIOE3/a.

22.0OmnpepeneHne HarpeBa 0OMOTOK TATOBBIX JICKTPOABHTATEIICH.

23.IIporecc co31aHus CHIIBI TSTH B PE3yJIbTaTe B3aUMOACHCTBUS JBIKYIINX KOJIEC JIOKOMOTHBA C PEIILCOBBIM ITyTEM.
24.0OnpeneneHne Macchl COCTaBa Ui BRIOPAHHOTO pacdeTHOTO MOIbeMa.

25.Bnusinne U3NUECKUX M IKCIUTyaTallMOHHBIX (h)aKTOPOB Ha KOI(P(DULMEHT CLETICHUS

26.0TpaHNYEeHNE CUJIBI TATH JIEKTPOBO3A IO TATOBBIM HJICKTPOIBUTATEIISM.

27.0mnpenesnenne BUPTyabHOTo koadduimeHTa ydacTka myTH.

28.0npexneneHne ¥ 3HAYCHNE TOPMO3HOH CHITBL.

29.ITpoBepka Macchl cocTaBa Ha TPOTaHHUE C MECTA.

30.Topmo3Hast cuna OT AeHCTBHUS TOPMO3HBIX KOJOOK.

31.0npenenenne pacxoaa 3JeKTPOIHEPTHHN IEKTPOBO3a MOCTOSHHOTO TOKA

32.ConpoTHBIIEHHE OT TPEHUS CKOIBXKEHHS KOJIEC 110 PEJIbCAM.

33.0npenenenne BpeMEeHH X012 110e3/1a CHOCO00M PaBHOMEPHBIX CKOPOCTEH.

34.ConpoTHBIEHHE OT BO3ACHCTBHS BO3AYIIHON CpEbL.




35.IIpuHIMIIBI HOPMHPOBAHHUS PacXo/a 3JEKTPOIHEPTUH Ha TATY MOE370B.

36.J10MONHUTEIBHOE CONPOTUBICHUE OT KPUBU3HEI ITyTH.

37.Cupsimiienue npo¢wst myTu. Llens cnpsiMiieHHs: 1 TEXHUKA €0 BBIIOJIHEHHSI.

38./lononHUTENEHOE CONPOTHBIIEHHE IPH TPOTAaHUH C MECTa.

39.OK0HOMHUSI ANEKTPOIHEPTUHU HA TSTY MOE3/10B.

40.0OnpeneneHne BUPTYaIbHOTO KO3 PHUIIHNEHTA IS yIacTKA Iy TH.

41.PacuerHble GpopMyIIBI IUIs ONIPEACIICHUS YISIbHOTO OCHOBHOTO CONPOTHBIICHHS BATOHOB M JIOKOMOTHBOB.
42.0npeneneHre MaKCUMaIbHO JOIIYCTHMOM CKOPOCTH JABMXKEHUS Moe3/1a Ha Hauboee KPyTOM CITyCKe.
Mepbl IO CHIKEHHIO COTIPOTHBIICHHSI.

3. MeTtoauyeckue MaTepuaJibl, ONpeIe/siiolue MPoue1ypy 1 KpuTepuu oleHuBAHUS
c¢hopMHPOBAHHOCTH KOMIIETEHUMH NPU NMPOBEAeHUN MPOMEKYTOYHOM aTTeCTAlMH

Kpurepun ¢popMupoBaHusi 0lleHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJHYHO» BBHICTABISACTCS 00yJarOIIEeMyCsl, €CITU KOJUYSCTBO MPAaBUIIBHBIX OTBETOB Ha BOMPOCH! cocTapisetr 100 —
90% ot 0bmero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOLIO0» BBICTABISIETCS 00yJArOMIEMYCsl, €CIM KOJIMYECTBO MPABUILHBIX OTBETOB Ha BOMpOchl — 89 — 76% oT
061iero 00bEéMa 3aaHHBIX BOMPOCOB;

- OLCHKA «Y/OBJIETBOPHUTE/IbHO» BBICTABISACTCS OOydYarOMEMyCs, €CIM KOJIUYECTBO MPABHIBHBIX OTBETOB HA TECTOBBIC
Bompockl —7/5-60 % oT obmiero 00BEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «HEY/0BJIETBOPUTEIbHO» BHICTABISICTCS 00YYAIOIIEMYCSI, €CIIH KOJTMYECTBO MPABUIbHBIX 0TBETOB — MeHee 60% oT
001iero 06bEMa 3a1aHHBIX BOMPOCOB.

Kpurepun ¢popMupoBaHusi OlleHOK N0 Pe3yJbTATaM BbINOJIHEHHUS 3aJaHUil

«OTJINYHO/32YTEHO» — CTABUTCS 32 pabOTY, BHIIOJIHEHHYIO MOJHOCTHIO 0€3 OHOO0K M HEIOYETOB.

«Xopou1o/3a4TeHo» — CTaBUTCS 3a pabOTY, BBIIOJIHEHHYIO MOJHOCTBIO, HO NIPY HaJIWYMU B HEH He Oosiee OJHON HerpyOoii
OLIMOKY U O/IHOTO HEAoueTa, He 0oJiee TPEeX HeIOYETOB.

«Y10BJIETBOPHUTEIBLHO/3a4TEHO)» — CTABUTCS 32 pabOTy, €CIIM 00yUaIOIUiiCs TPaBUIILHO BBIITOJIHIII HE MeHee 2/3 Bcell paboThl
WIH JOIYCTHI He Oojee oqHOM rpy0oii ommOKy U IBYX HEIOYETOB, He Oojee oqHoi rpy0oii 1 oHON HerpyOoi ommoOKku, He Ooee
TpeX HerpyOBIX OMMOOK, OJHOH HEerpyOoii OMMOKH U IBYX HEOYCTOB.

«HeynoBiieTBOpUTEIbHO/HE 324TEH0» — CTABUTCS 32 PaOOTY, €CJIN YMCIIO OMIMOOK M HEJIOUETOB ITPEBBICHIIO HOPMY JUIS OLIEHKH
«yZIOBJIETBOPHUTEIIEHO» WIIM TIPABWIILHO BBITIOIIHEHO MeHee 2/3 Bcelt paboThI.

Buowi owubok:

- 2pybbie OWUOKU. He3HAHUE OCHOGHBIX NOHAMUL, NPABUIL, HOPM, HE3HAHUE NPUEMOS PeuleHUs: 3a0ay, OWUOKY, NOKA3bI8AIoWUe
HenpasuibHoe NOHUMAHUE YCI06US NPEONONCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU: HEMOUHOCTU POPMYIUPOBOK, ONpedeneHUll;, HePAYUOHATbHBIU GbIOOP X00A PeUeHUSL.

- Hedouemvl: HePaAYUOHATbHLIE NPUEMbl GbINOJIHEHUA 3A0aHUsA; OMOelbHble NOSPeUHOCU 6 QOPMYIUPOsKe 6b180008;
HebpedicHoe 6blNONIHeHUe 3a0AHUS.

Kpurepun ¢popMupoBaHusi OLIEHOK 10 324€Ty € OLCHKOM

«OTINYHO/324TEHO» — CTYJCHT NMpHOOpeT HEOOXOIUMbIE YMEHHS U HaBBIKH, IPOJIEMOHCTPHUPOBAN HABBIK MPAKTHYECKOTO
MIPUMEHEHHS TTOJyYeHHBIX 3HAHUI, HE IOMYCTHII JIOTHYECKUX U (pakTHUECKHX OMIHOO0K

«Xopo110/3a4TeHo» — CTYAEHT NPHOOpeN HEOOXOANMBIE YMEHHS W HaBBIKH, IPOJEMOHCTPHPOBAJ HABBIK IPAKTHYECKOTO
MIPUMEHEHHS TTOJTyIeHHBIX 3HAHUIT; JOIYCTII HE3HAYHNTENIbHbIE OLIMOKH M HETOYHOCTH.

«YI0BJIeTBOPUTEIBHO/32a4TEHO0» — CTYJCHT JIOITYCTHII CyIIIECTBEHHBIC OIINOKH.

«HeynoByieTBOpUTEIbHO/HE 3aUTEHO» — CTY/CHT JIEMOHCTPUPYET (hparMeHTapHble 3HAHUSI M3Y4aeMOT0 Kypca; OTCYTCTBYIOT
HEOOXOMMBbIE YMEHHS U HaBBIKH, JOMYIIEHbI IPyOble OIIHOKH.



