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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 MaTepraibl, ONPEAeSIONe IPoLUeaypy U KPUTEPHH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB
OoOydeHHs] 10 IUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHXKCHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@opMBI MMPOMEKYTOUHOH aTTECTAIIMU: SK3aMEH, KYpPCOBOM MPOEKT, IMPEIyCMOTPEHHBIE YUEOHBIM
IJIaHOM, B / ceMecTpe.

[Tepeuens KoMIETeHIINA, POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

KOH 1 HAMMCHOBAHUC KOMIICTCHIINH KOI[ WHIAUKAaTOpa DTOCTUKCHUA
KOMIICTCHIITNH

[TK-3. Crioco0eH BBIONHATH PACYETHI IO IOUCKY ONITUMANIBHBIX pekuMoB BeaeHus nmoesga | [IK-3.1. PaccunTriBaeT

U HOPMHPOBAHHUIO PACX0/1a YHEPrOpecypcoB Ha TATY HOE3I0B. CKOPOCTb JIBUKEHHS B JIIO00M
TOYKE ITyTH U BPEMEHH X012
noesJia o neperoHam mpu
ONTUMAJIBHBIX PEKHUMaAX
BOJK/ICHHS TI0€3/10B

[1K-3.2. BeimonHseT pacyer
TOPMO3HBIX CPEJICTB,
OIIpeJIEeTIsIET PacXo
SHEPropecypcoB U MpOBepsieT
Ha 3()(HEKTUBHOCTH
HCIOJIb30BaHUs JIOKOMOTHUBHOM
MOIIHOCTH.

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

Koz u HanmeHOBaHME HHINKATOPA Pe3ynbTarhl 00yueHuUs 1O JUCIUILTUHE OrneHOYHBIE
JIOCTHKEHUS] KOMIIETSHIINN MaTepHuabl
(cemectp )

IK-3.1. PaccuurtsiBaeT ckopocTh | OOydJaromuiicss 3HaeT: TEOpUI0 JABKXEHHs Toe3na, | Bompocer (1 - 15)

JIBIDKEHUSI B JIO0OW TOYKE TYTH U | OCHOBAHHYIO Ha 3¢ dexTUBHON skcrutyaranun | 3aganus (1 - 23)
BPEMEHHU XOJa MO0e3/1a M0 NeperoHaM MpH | MOABHKHOI'O COCTABA.
ONTUMAIIBHBIX pexnmax BOXJIEHUA | OOy4aromiuiicss yMeeT: BBIMONHITH TSroBblie pacdetsl, | 3amanus (1 - 8)
MTOE3/I0B. OmpeneNaTh  MOTpeOHOE  KOJMYECTBO  TOPMO3OB,
PACUCTHYIO CHITY HaXKaTHsL.

OOyJaronuiicss BJIageeT: TEXHOJOTHEH npoBeneuus | 3aganus (1 - 3)
TATOBBIX PaCcUETOB.

IMK-3.2. BeimonHsier pacyer TOPMO3HbIX | OOydarolmuiicss 3HAeT: XapakTepHCTHKH  pexxkumoB | Bompocer (16 - 42)

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

3¢ HEKTHBHOCTD ucronk3oBanus | OOydarommiicss yMmeer: ONpeaeisTh Maccy cocraBa, | 3amammst (1 - 15)
JIOKOMOTMBHOI MOIIIHOCTH. JUIMHY TOPMO3HOTO ITyTH, CKOPOCTb JIBWKEHHS U BPEMS

X0J/la MO TIEPErOHy; BBHIOMpATh palnHoOHANbHbIE peXuMBI | 3amanus (4 - 6)
JIBIDKEHUS TT0€3/1a.

OOyugaromuiicss BIajgeeT: METOJaMH HOPMHUPOBAHHUS
pacxojia pecypcoB Ha TArYy MOE3/10B.

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

[IpomexxyTodHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHON U3 CIAEAYIOMUX (HOPM:
1) cobecenoBanue;
2) BeimonHeHue 3ananuii B DMOC.



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 O0pa3oBaTeNbHBIN PE3yIbTaT
JIOCTH)KCHUSI KOMIICTCHITUH

IIK-3.1. PaccuuthiBaeT ckopocTh | OOydJarouuiics 3HAET: TCOPUIO JBIKCHHUS T0€37a, OCHOBaHHYI Ha 3(QeKTUBHOM
JIBUYKCHUS B JFOOOM TOYKE MYyTH M | SKCIUTyaTAlMH MMOJBHKHOTO COCTABA.
BpeMEHM  XOoJa  TIoe3ja Mo
MeperoHaM IMpPH  ONTUMAIBHBIX
PEeKUMAaxX BOXKICHHS ITOC3/I0B.
Ipumepur sonpocos/3adanuii
Tecm 1
Ymo obecneuusaem KOHCIMPYKYUsL NOOBUIHCHO20 COCMABA?
a) 6esonacHocmv O08UdNCEHUs NpU OONYCKAEeMbIX CKOPOCMAX HA HPAMBIX U KPUBLIX YUACWMKAX HYymu, NIA6HOCMb X00d,
00CMAamoyHyI0 YCmMouyu8oCms U NPOYHOCHb.
6)niagnocms x00a, 00CMAMOYHYIO YCMOUYUBOCMb U NPOUHOCHb
8)6e30nACHOCIb OBUICEHUS NPU HE OONYCIMUMBIX CKOPOCTSX HA OMOETbHBIX YYACMKAX Nymu

2) MaKCUMAnbHO PA38UBAIOWYIOCS CKOPOCHb OBUIICEHUSI HA NPIMBIX U KPUBLIX YUACMKAX NYMU, C 8blOOPOM ONpeOeieHHbIX
0cobeHHOCmell napamempogs 10KOMOMUEA.
Tecm 2
B 3asucumocmu om ucmoynuxa snepeuu 05 npespaweriss ee 8 MEXaHu4ecKyio pabomy 10KOMOmMUesl NOOPA30ENAIOMCA:
a) Ha 3asucumbvle (ABMOHOMHbLE) U HE3ABUCUMbIE (HeABMOHOMHbIE),
6) nesasucumvle (HeA8MOHOMHbBIE) UL 3A8UCUMbLE (ABMOHOMHBIE),
8) He3asucuMble (ABMOHOMHbLE) U 3A8UCUMbLE (HEABIMOHOMHbIE),
2)3asucumvle (ABMOHOMHbIE) U HE3ABUCUMbLE (HEABMOHOMHDBLE).
Tecm 3
Buibepume npasunvroe onpedenenue:
a) Onexkmpogo3om HA3bLIBAEMCS IOKOMOMUB, UCHOYHUKOM IHEP2UU KOMOPO2O ABNAEMCA INEKMPUYECKas IHepeUs, noayiaemas
uepes KOHMAKMHYIO Cemb OM NeKMPUYECKUX CTMAHYUTL,
6) Dnexmpogo3om HA3bLIBAEMCSA JTOKOMOMUS, UCMOYHUKOM DHEP2UU KOMOPO20 ABNAEMCA dNeKMPUYecKas IHepeus, nonyiaemas
om cob6CcmeeHH020 Ou3seb 2eHepamopa;
8) Dexmpo8030M HA3bIBAECMCS NOOBUICHOU COCNAB, UMEIOWULL 8 KAUecee CUN0BOU YCINAHOBKU 2A308)10 MYPOUHY;
2) Onexmposo3om HA3bLIGAEMCSl TOKOMOMUS, KOMOPYIL NOLYYAem 9NeKMPUYECKYIO IHEP2UIO depe3 KOHMAKMHYI0 ceMb, 20e
2IeKmMpoosUcameny YCMaHos81eHbl 8 MONMOPHBIX 8A20HAX, KOMOPble MeCme ¢ RPUYENHbIMU 00PA3YIOm CeKyuU.
Tecm 4
Yraoicume npasunonviii omeem:

a) Jloxomomue npedcmagisem coboull CULOBYI0 MA208YI0 YCMAHOBKY, 08ULAIOWYIOC NO PENbCOGIM NYMAM U NPEOHASHAYEHHYIO
0711 nepemewjers NOOBUNCHO20 COCMABA UL OMOCIbHbIX 8A20HO8;
6) Jloxomomue npedcmasisiem coo0ll YCMAaAHOBKY, NPEOHAZHAUEHHYIO O/ nepeMeuetuss OMOeIbHbIX 8A20H08,
8) JlokomMomueom Ha3vi8aemcs CO8OKYNHOCb INEKMPOMEXAHUUECKUX, NHEBMOINEKMPUUECKUX V308 U Acpe2amos;
2) Jlokomomueom, Hazvieaemcs mpancnopmuoe cpeocmeo, NPeoHa3HaueHHoe O nepemeujeHus 2py308 no KHcele3Hol dopoee.
Tecm 5
Dnepzocucmema — 3mo:
a) COBOKYNHOCMb KPYNHBIX INEKMPUHUECKUX CMAHYUL, 0O0bEOUHEHHbIX TUHUAMU NeKmponepeoauu u cO8MeCmHO RUmMAaruux
nompebumeneil 21eKmMpUYecKoll U Mmeniogou IHepeuell;
6) HeboblLe dNIeKmpuiecKie CManyul, 00beOUHeHHble TUHUAMU dNeKmponepeoay
8) COBOKYNHOCMb KPYNHLIX nompebumeriell, KOmopbvle NUmaiom 3J1eKmpuiecKkoli U menjiogoll sHepauell d1eKmpuyecKue CmaHyuu;
2) IUHUY 3IeKmponepeoay nUMarwux nompeoumeineil 3J1eKMpudecKoll SHepauell.
Tecm 6
Ha kaxux yuacmxax ocobenHo nposignsaemcsi 6blcOKAs 3P GeKmueHocmy I1eKmpuieckou mseu?
a) Ha yyacmkax ¢ neckum npoguiem nymu,
0) Ha yuacmkax co cpeOHuM npoghunem nymu,
8) Ha POBHBIX YUACMKAX NYMUL;
2) Ha yuacmkax ¢ maxceavim npogpunem nymu.

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPENCTBA, NPEIHA3HAYEHHBIE IS TNPOBEIEHHS AaTTECTALMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpeICTBa MOJUIEKAT aKTyalW3aldd C Y4EeTOM Da3BHTHUS HAayKd, oOpa3oBaHWS, KyJIbTYPbI, SKOHOMHKH, TEXHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



Tecm 7

Kaxue enewnue cunvr oeticmgyrom Ha noe3o?

a) ynpaensiemvie — CUibl cCOnpomueienus osudxcenuio W, cuna msieu Fx u neynpaeisiemvie - mopmosnas cuia Bm;
6) ynpaensiemvie — CUibl CONpomuGieHus osudicenuio W, neynpasisiemvie - mopmosuas cuna Bm u cuna msaeu Fx;
8) ynpagisiemvle — cuna maeu Fx u mopmosnas cuna Bm, u neynpasnsemvle — cunvl conpomugnenus ogudxicenuio W.
Tecm 8

Kaxyto cucmemy snexmpocrabicenus ucnonv3yiom Ha sceiesHvix 0opozax Poccuu?

a) NOCMOAHHO20 U 0OOHOPA3HO20 NEpeMeHH020 MOoKa, (Mpembvs asa — penvcol);

6) nepemenro2o moka,

8) NOCMOAHHO20 MOKA,

2) 00HOpa3HO20 NEepeMeHH020 MOKA.

Tecm 9

Kaxas nomunansnas eenuuuna nanpasxcenus peenamenmupogana Ilpasunamu mexuuueckou SKCHIyamayuu 8 KOHMAKmHoul 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 nocmosaunom moxe u 25 kB — npu nepementom;

2) Hem NPasuIbHO20 OMeema;

Tecm 10

Hlupuna xoneu Poccutickux scenesHbix 00po2 pagHa:

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

Tecm 11

Ilo yucny cexyuil 91eKmpo6o3vl OeAAMCA:

a) Ha 00HO-, 08YXCEKYUOHHbIE;

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

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

2) Ha 08yX- MPEXCEeKYUOHHbIe.

Tecm 12
Haszosume ocroghble pedcumbl 08UNCEHUsL ROE30A.:
a) pexcum msaeu, gblbeaa , X010CMO20 X00d, MOPMOHNCEHUS,
6) pexcum mseu, gvlbead, MOPMONCEHUS,
8) pedcum mseu u MoPMONCEHUS,
2) pedtcumM mopmOoNCeHus.
Tecm 13
3a cuem yezo nosviuiaemcs, MEXHUKO-9KOHOMUYECKASL IPDEKMUSHOCHIb INEKMPUYECKOU msieu?
a) 3a cuem GHeOPEeHUs. CUCIEMbL NEPEMEHHO20 MOKA NPOMBIULEHHOU YACTNOMbL;
6) 3a cuem asMmoMamMu3UPOBAHUsL YAPAGIEHUSL YCINPOUCMEAMU IJIEKMPOCHAOICEHUS,
8) 3a cuem MeHbUe20 000PYO08aAHUS 0151 MA20BLIX NOOCTNAHYULL,
2)ece omeembl 6epHbL}
Tecm 14
B kaxux edunuyax paccuumuiearomes yoenbHole CUllbl CONPOMUGLEHUs?
a) m/xe; 6) m/m; 8)xe/ke; 2)ke/m.
Tecm 15
B kaxkoii nocnedosamenvHocmu 6KII0UAIOMCI MA20BbLE INEKMPOOGULAMENU NPU YEETUUEHUU CKOPOCIMU O8UIICEHUN?
a)C—CII—=II; 6) CII->C—Il ~C—II—-CII; ¢)[I-C—CII
Tecm 15
KIIJ] sanexmpuueckot msieu onpeoensiemcst popmynou.
amln2n3nd; 6)n;enln2n3ndnd ) nln
Tecm 16
Mooicro au cnpsamisime 21eMeHmbl RPOQUIIL RYMu ¢ RPOMUBONONIONCHLIMU 3HAKAMU? a)nem, 6) Oa.
Tecm 17
Ha xaxom npogune nymu npouzsooumcs anpobuposanue mopmo306? @) Ha 20pU30HMALbHOM U CHYCcKe, 6) HA 20PpU3OHMATLHOM,
8)Ha cnycke 2) Ha nooveme.
Tecm 18
Om ueeo obpazyemcsi OONOTHUMETbHOE CONPOMuUGIeHue noezda? a) om YKIOHaA nymu; 0) om KpPUGU3Hbl nymu, 6) om
ammocgepHubiX YCa08ull; 2)8ce 0meemnvl GepHbi.
Tecm 19
Ilpu xaxou MaxcumMaibHoOU CKOpOCmu OONYCKAemcs npoe30 8X00HbIX CIMPENOK, eCiu noe30 0CMAHABIUeaemcs Ha cmanyuu? a)
40xm/y; 6) 50xm/u; 8)60Kkm/y; 2)30Kkm/y.
Tecm 20
Pacuemnwiii noovem — smo...
a)Haubonee mpyonsiii yuacmok nymu 0Jist 08UNCEHUS N0e30d, HA KOMOPOM 00CMU2Aemcsi KOHCIMPYKYUOHHASL CKOPOCMb,
6)Haubonee nezkuii yuacmok nymu 071 O8UICEHUsL N0e30d, Ha KOMOPOM 00CMU2Aemcsl paciemHasi CKOpoChmby,
6)Haubonee mpyonulil yuacmox nymu 0Jisi O8UNCEHUS N0e30d, HA KOMOPOM 00CMU2Aemcs MUHUMANbHASL CKOPOCHIb,

2)Haubonee mpyoHnsiii 01151 08UdNCEHUSI 8 OAHHOM HANPABLEHUU NPOPUIL Nymu, Ha KOMOPOM OOCIMUSACMCsl PACYEMHAsL CKOPOCHLb.
Tecm 21




Cropocmb 0sudicenus noe30a no Y4acmky ¢ y4emom 6pemMeny Ha pa3eoH, 3amMediieHue U 8peMeHU Ha CIOAHKY:
a)mexHuueckas

6)x0006as

8)yuacmrosas

eJmapupymuas

Tecm 22

Ckotbko Mempo8 3anac OnuHbL Ha HeMOYHOCMb YCIMAHOBKU noe30a?
a)lOm

0)15m

8)20m

2)25m

Tecm 23

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

6)Cunbl msieu om cKOpoCcmu O8UICEHUSL

8)Cunvl msizu om conpomuGieHUst OBUNCEHUIO

2)Cunbl msazu om ycKopeHus

[K-3.2. Brmomaser  pacder | OOyJarouiuiics 3HaeT: XapaKTEPUCTUKH PEKUMOB JIBIDKCHHUS TT0€3/1a; METOABI pealn3aui
TOPMO3HBIX CPEJACTB, OIPENEISIeT | CHJI TSATH K TOPMOXKCHUSL.

pacxon 9HEPTrOpeCypcoB u
mpoBepseT Ha  3(PPEeKTUBHOCTH
HCIIONB30BAHMS JIOKOMOTHBHOM
MOIIHOCTH.

Ipumepwr sonpocos/zadanuii
Tecm 24
Cropocmb 0sudicenus noe30a no y4acmky Oe3 yuema pemeHu Ha pazeot, 3amedneHue U peMeHU Ha CIOSIHKY:
Xxoo0osas
yuacmkosas
mexHuyeckas
Hem 8epHO20 omeema
Tecm 25
Ha srceneznodoposicnom noosudichom cocmase npumMeHAomes 8UObl MOPMONCEHUL:
@dpukyuorHoe, pegepcusHoe, 3NeKMpPOMACHUMHOE
nHegMamu4eckoe, 31eKmponHesMamuyecKoe u pyuHoe
2py3080€, NACCAACUPCKOE ,8bICOKOCKOPOCTHOE
cycebHoe U IKCMpPeHnoe
@puryuonHoe, 1eKMpPONHEEMAMUYECKOe U PYUHOE
Tecm 26
B 3asucumocmu om ucmoyHuxa sHepeuu u Mawur 0 NpespaujeHus ee 8 Mexanuieckyro pabomy msa2o8ulii NOOBUIHCHOU COCMA8
noopazoensiiom Ha.
27IEKIMPOBO3HbILL U MENTOBO3HBII
9NEeKMPOGO3HBLIUL , MENT0BO3HDBIU, 2A30MYPOOBO3HYLIL
MA2UCMPATLHBIN U MAHEBPO8bIl
9NEeKMPOGO3HBLIUL , MENT0BO3HBIU, 2A30MYPOOBO3HYILL, MOMOPOBALOHHDILL
ABMOHOMHbIU U HEABMOHOMHBII
Tecm 27
Om uezo He 3a8uUcAmM USMEHEHUs HA2PY30K OM KOJIECHbIX Nap HA peibCbl?
Om pacnonodceruss u cnocoba no08eUUBAHUS MAL08bIX INEMEHMO8
Om passecku
Om KOHCMPYKYUlU peccopHo20 No08euusanus
Om ycmpotiicme 011 nepedavu Cuivl mseu
Om KOHCMPYKYUU pamol MenelcKu
Tecm 28
Om uezo He 3a8ucum 6€30NaACHOCMb 0BUIICEHUSL TOKOMOMUBA 8 KPUBLLX YHACMKAX Nymu?
Om ckopocmu 08udiceHus:
Om Haepy30K om KOJIeCHbIX Nap HA PeibCbl
Om 60K08020 OasiieHusl KoJleca Ha PeibC
Om memnepamypsi okpydicaioujeli cpeovl
Tecm 29
Kak cnedyem paccmampusamo 08udicetue 10KOMOMUBA 8 KPUBLIX Y4aACMKaAX nymu?
Kak nocmynamenvroe
Kaxk spawjamenvhoe
Kak ooHogpemento nocmynamenvHoe u 8pawjamenbHoe
Kax neycmoiiuusoe
Tecm 30
3aknunueanue KoneCHbIX NAP NPU MOPMOACEHUU CO30AEM HA NOBEPXHOCU OAHOANCA:
npokam




NnoA3yH
BEPMUKANLHBIL NOOPE3
CKOb3VH
Tecm 31
Kaxkue cunvl conpomusnenus 08udicenu1o noe30a OmHoCAMcs K OCHOBHOMY CORPOMUBIEHUIO?
CONPOMUBIIEHUE 8 KDUBLIX
conpomueenue mpeHust 8 6YKCo8biX NOOUUNHUKAX
COnpomueIeHue 0m NPOCKAIb3bI6AHUS KOJIEC NO PelbCAM U3-30 603MOICHOU PAZHUYLL 8 OUAMEMPAX KOLEC
COnpomueILeHue Om HEHOPMATbHBIX HO20OHBIX YCI06UL
conpomueieHue om mpenusi KaueHust Koaec no peibcam
conpomuenenue om nodbemos
conpomusiienue 8030YULHOU CPeobl
conpomuenenue om y0apos Ha CMblKax U HePOSHOCIAX NYMu
Tecm 32
CHudicenue cunbl CONpOMUGIEHUsE OBUINCCHUIO OM MPEHUsL KA4eHUsL 00CMUSAEMCS 3d CYen YMEeHbULeHUSL:
HA2PY3KU OM KOLECHbIX NAp HA PelbChl
Juamempa Konec
mMeepAOCmu Mamepuaia Koiec u peibCos
6ce omeemvl 6epHbl
Tecm 33
Yem onpedensiemcsi HeoOX00UMOe KOIUUECMBO KOLECHbIX NAp Y IOKOMOMUEA.
a) Yucnom menedicex.
b) Hucnom KonecHo-momopuwix 610K08.
¢) Maccou noxomomuga u 00nycKaemotl Hazpy3Kol om KOJLECHOU napvl HA PeabCyl.
d) Mamepuanom

Tecm 34

IlocnedosamenvHocms cnpAmaeHUs npoGuas nymu

a) Cnpamums 8bl0panHble Y4acmKy npopuis nymu

b) Cnpamumo yuacmku 6 niane nymu

¢) Boibpamv yuacmiu 015 cnpamieHuss npopuis nymu

d) Pacuumamo OnuHbl KPUBIX NAAHA NYMU, 3A0AHHBIX 2pAdyCamu YeHMPAIbHO20 yela

Tecm 35

Vpaenenue osuocenus noesoa 6 obuem 6ude 3mo.

a)cesasu mexncoy curamu, OeticmayiowuUMu Ha noe3o, ONUHHOU noe30d U YCKOPEHUeM e20 08UICEHUs.

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

8)C6s3U MedAHCOY BHeWHUMU CULAMU, OeUCBYIOUUMU HA NOe30, MACCOU N0e30d U YCKOPEHUEM €20 OBUICEHUs]
2)ces3uU mexncdy CUnoU msaeu U CUNOL CONPOMUBIEHUS, OUCBYIOUUMU HA N0e30, OIUHHOU N0e30a U YCKOPEeHUeMm e20 08UICEHUS
Tecm 36

Yoenvuoe conpomusnenue dsudicenuto 6a20H08 ¢ ygenuuenuem Hazpy3Ku Ha 0Cb:

a)Yeenuuusaemces

6) Ymenvwaemes

8)Ocmaemcs HeusMeHHbIM

Tecm 37

OcHogHoe yOenbHoe conpomueneHue 08UXCEHUI0 COCMABA 3a8UCUM O

a)cxopocmu O8udICeHUs

6)Hazpy3Ku Ha 0cob

8)CKOpOCImU 0BUIICEHUSL U HASPY3KU HA OCb

Tecm 38
TIpooonvrulit npoghuns dcene3HodopodcHoeo nymu (npoguis nymu) smo:
a)Buo sicene3no0opodicHo2o nymu ceepxy
6)[Ipoexyust Hcene3no00poOHCHO20 NyMuU HA 20PU3OHMATILHYIO NIOCKOCHIb
8)Bepmukanvuviil paspes Hceie3Ho00PONCHO20 Nymu
Tecm 39
Mooens noezoa 6 meopuu 10KOMOMUBHOU MA2U IMO!
a)Mamepuanvhas modka ¢ Maccoil noe3od 6 yeHmpe e20 msidxicecmu
6)Cucmema macc 10KOMOMUBO8B U 8A2OHO8
8)Cucmema macc 6a2ono8
Tecm 40
Buibpamu eepubie eapuanmuvl omeema
Dnemenm npoguns nymu 3mo.
a)lloovém
6)Cnyck
8)Buo orcene3no0opodicnozo nymu ceepxy
e)[Inowaoxka




Tecm 41

Umo Hazbieaemcs CyenHvim 6ecom?

a) 6ec npuUXoOSWUICS HA 8eCb TOKOMOMUG

6) sec npuxooawuiics Ha cyennvle K11

8) 6ec npuxodswuiics Ha cyenuvie KII, komopuie cészanvt ¢ TO/]
2) yacmo 8eca NPUxoOaUe20cst Ha 0Cb

Tecm 42
Ypasenenue osuscenus noesoa 6 obwem ude MONCHO 3aNUCAMb!
a) F_yl=m dvldt

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

8) F y=(m+Y:J 6/(R_ B™2 )+Y::J o/(R A2 )+>(J au 2)/(R 12 )) dv/dt
2) F_y=y(1+m)dv/dt
Tecm 43

Kakoe mopmodsicenue npumensiom npu co30anue mopmo3Hvix cun?

@) 2neKmpu1ecKoe u NHeGMAmu4ecKoe MmopMoNceHue

6)a1eKmponHesMamuyecKoe U NHeeMamu4ecKoe mopMoHceHue

8) Mexanuveckoe u 1eKmpuyecKoe

2) alleKmpuiecKoe U peocmamHioe

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

a)FI; F

6) F2; Fl

8) Fl; Gk

) F2; F

Tecm 45

Buibepume seproe ymeepoicoenue
A: Cunvl conpomuenenust 08UNCEHUIO N0e30a OCLICMBYION 80 8CeX PENCUMAX OBUICECHUS

b: B pexcume xonocmozo xoda Ha noeso He OeliCmyom HUKaKue Cuibl

a) eepHo monvko A

6) 6epHo monvko b

8) 06a ymeepoicoeHus 6epHbl

2) 0ba ymeepoicoeHus He gepHbl

Tecm 46

Kaxue 3a0auu pewwaem TTII:

Boibepume 3 seprvix ymeepoicoenus:

a) obecneuenue 6e30nACHOCIU OBUIICEHUS NOE3008

6) cobniodenue epagura dsudicenue noe3oa

8) cobmodeHe ma2u 60 8peMsi O8UMNCeHUe N0e30d

2) obecneueHue IKOHOMUYHOCIU NOE30HOU pabombl

Tecm 47

Dopmyna onpedeneHusi PUKMUBHOZ0 NOObeMA 05l JEMEHMO08 RPOQUTIA RYMU, He NOOAEHCAWUM K CAPAMICHUIO
a)i cN=(i_1-S 1+i 2:§ 2+--+i_n-S_n)/(S_1+S 2+--+S n)

6)i cN'=700/S ¢ Y (i=1)™n
) i_cN"'=700/R_kpi
2ic =% cN +icV
Tecm 48
Kaxue oeticmayrowue na noe3o cuivbl OmHOCAMC K YNpasisiemvim?

a) cuna mazu; CUNa CONPOMUBLEHUs OBUNHCEHUIO N0e30d

6) cuna mazu; cuna conpomuenenus 6030yxa, MopMO3Has CUNA,

8) cuna conpomuGIeHUst OBUNCEHUIO NOE30d

2) mopMo3Has cuia; cuia msaeu

Tecm 49

Ha xapaxkmep nocmynamenvrnoeo 0sudicenus gceil Cucmembvl IUsIOM

@) MONbKO 6HEUtHUe CUIbL UTU UX COCMABIAIWIE, HANPAGIEHHbIE N0 X00Y OBUICEHUS UTU 8 NPOMUBONOLOICHYIO CIOPOHY
6) eHympennue cunvl kKawenus noowunuuka 6 KII u nepognocmu nymu

8) Ilonepeunvie cunvl 80 8pems 0BUNHCEHUs N0E30a U CUNbI BOZHUKAIOUUE OM PelbC

Tecm 50

IIpuuunel HecmabUILHOCMU MAL08bIX CEOUCME TOKOMOMUBA MONCHO KIACCUPUYUPOBAMD

@) KOHCMPYKYUOHHblE U GHeUHUE

0) 6HewHue U YClo6HbIE

8) ynpaeisiemvle u Heynpasisiemle

Tecm 51

Buibepume neseproe

K enympennum npuuunam HecmabuibHOCMuU Ms208bIX C8OUCME TOKOMOMUBA OMHOCUMCSL

a) pasnuya ouamempos KI1

6) cocmosnue nosepxHocmell Koieca u peibca

8) eausinue cxemuvl coedunenusn TOJ




2) pasnuya yacmom epawgerus TOI

Tecm 52

Buvibepume negeproe
K enewnum npuuunam necmabuibHocmu msazo8bix C80UCME J0KOMOMUBA OMHOCANCS
a) paznuumble HCeCmKOCmU msa2o8wix xapakmepucmuk 17O
6) KonebaHue noopeccopenHol Yacmu 10KOMOMUed
8) cocmosiHue nogepxHocmell Koieca u pervbed
2) pasnomeprocms pacnpedenenus seca rokomomusa no KI1

Tecm 53

Dopmyna onpedeneHuss PUKMUBHO20 NOObeMA O/ DIeMEHMO08 NPOQUTIA NYMUL NOOEHCAUWUM K CRPAMIEHUIO
a)i_cN=(i_1-S_I1+i 2-S 2+--~+i_n-S_n)/(S_1+S_2+--+S_n)
6)i cN"=700/S ¢ Y (i=1)"n
6) i_cN"'=700/R_kpi
i c =% cN +ic
Tecm 54

Dopmyna obujeli KpymusHvl CHPAMIAEMBIX INEMEHNMOS

a)i N=(i_1-S 1+i 2:§ 2+--+i_n-S_n)/(S_1+S 2+--+S n)
0)i cN"=700/S ¢ Y. (i=1)"n:S kpi/R kpi
6) i_c'=700/R_kpi
2ic =% cN +ic

Tecm 55

Dopmyna 015 onpedenenus 6eca cocmaga
a) O=(F kp-P_a(w _O0"+i p))/(w O")
6) Q=(F_xp-P_n (w_0M'+i_p))/(cw_O0N+i_p)
8) Q=(F_xp-P_x (w_ON+i_p))/(cw_0"N"'+i_p)
2) Q=(F_xp-P_n (w_0M'+i_p))/(cw_0M)

Tecm 56

Dopmyna 015 nposepKu 6eca cocmasga Ha Mpo2anue ¢ Mecma Ha CIMAHYUY Uil OCMAHO8OUHBIX NYHKMAX
a) O mp=F xmp/(w_mp”™ +i_mp )+P _x
6) O mp=F xmp/(w_mp”™ +i_mp )+P _x
8) O mp=F xmp/(w_mp”" +i_mp )-P_1
2) O mp=F xmp/(cw_mp™"+i_mp )-P_n

Tecm 57

Dopmyna 015 onpedenenuss 8eIUUHbL PACHEMHO20 MOPMO3HO20 KOdPduyuenma
_p)/(Q_mp-P_n)
-~ K_p )/(Q+P_1)

6) ¢_kp=(2: K _p )/(O-P_n)

2) p_xkp=(2::K_p)/(O_mp+P_x)

Tecm 58

Dopmyna 08udiceHus noe30a 6 pexicume msize

a) F y=F xtW

6) F y=tW

8) F y=B m+W

Tecm 59

Dopmyna 08udicenus noe3od 8 pexcume gvloeza

a) F y=F xtW

6) F y=+W

8) F y=B m+W

Tecm 60

Dopmyna 08udNCeHUsI NOE30A 8 PENCUME MOPMONCEHUSL

a) F y=F k=W

6) F y=«=W

8) F y=B m+W

Tecm 61

Buibepume negeproe

Kaxue memoobl uchonb3yomces 8 Menmoooi02uu UCCIe008anus mseiu noe300s

a) uHoyKyus

6) uzeecmuule paxmot

8) ananus

2) 8vi0BUcaeMbl 2UNOME3bl

Tecm 62

Buvibepume seproe. Pesicum mseu -

a) deticmgyrom Cubl MA2U U CULbL CONPOMUGTEHUS 08UNCEHUS. Y eKoperue 6onbuie Hyls, 08UNCeHUe n0e30a PAGHOYCKOPEHHOE.
0) cunvl mazu U MOPMOICEHUSL OMCYMCMBYIOM, €CMb CULA CONPOMUGTIEHUs O8UJICeHUs, YCKopeHue paerno (), 0gudicenue noe3oa
PABHOYCKOpEHHOE

8) Oelicmeyiom Cubl msi2u, CULbl MOPMONCEHUS U CUbI CONPOMUBTIEHUS. OBUIICEHUS. YCcKopenue Donbuie HYs, O8udceHue noe3oa
pasHogecHoe.

Tecm 63




Buibepume seproe

Peocum gvibeza -

a) mopmodiceHue OMCymcmeyen, ecnov CUld ms2u U CUId CONpOMuUeieHUs 08udceHus, yckopenue paeno 0, dsudicenue noezoa
pasHogecHoe

6) cunvl mazu U MOPMOICEHUSL OMCYMCHIBYIOM, eCHlb CULA CONPOMUGLEHUs 08UdICeHUs, YcKopeHue paeno (), dsudicenue noesod
PpasHo8ecHoe

8) cumbl mszu OMCYMCMEYION, eCMb CUIbl MOPMONMCEHU U conpomusierue O0sudxceHus. Ycxkopenue boavue 0, Osudicenue
pasHozameoeHHoe

Tecm 64

Buvibepume seproe

Peorcum mopmooicenus -

a) Oelicmeylom Cuibl msazu U CULbl CONPOMUBLEHUSL OBUNCEHUA. YCKOopenue 6onbue HYLs, 08UdICeHUe Noe30d PABHOYCKOPEHHOe.

6) cunvl mazu U MOPMOICEHUSL OMCYMCHBYIOM, eCHlb CULA CONPOMUGTEHUs. O8UdICeHUs], YcKoperue paero (), osudicenue noe3oa
PasHOYCKopeHnoe

8) Ccunbl mseu OMCYMCMEYIom, eCmb CUIbl TMOPMOJICEHUsl U COnpomusieHue osudicenus. Yckopenue 6onvuie 0, osuoicenue
pasHozameoneHHoe

Tecm 65

Baoicnetiwan xapakmepucmuka 10KoMomue a61s1emcs

a) MopMo3Has XapaKmepucmuxa

6) 8peMeHHasA XapaKmepucmuxa

8) ms208as XapaKmepucmuKa

2) Xapaxkmepucmuka pazeoHa

Tecm 66

Pewenue mopmosnoii 3adauu cocmoum

a) 6 onpeoenenuu MAKCUMATLHO OONYCMUMOU CKOPOCHMU O8UJICEHUS noe30d No Haubolee KPYmoMmy CHycKy Y4acmia npu
3A0AHHBIX MOPMO3ZHBIX CPEOCMBAX, NPUHSIMOM MOPMOZHOM NYMU, OJisl 3A0AHHOU OUHbL CIAHYUU.

6) 6 onpedeiieHuu MAKCUMAILHO OONYCMUMOU CKOPOCMU OBUICEHUS N0e30d NO Haubojee Kpymomy CHYCKY U NPUHSINOM
MOPMO3HOM RYMUL.

8) 6 onpedeneHUl MAKCUMATLHO OONYCHMUMOU CKOPOCMU O8UdiCeHus noe3dd NO Haubojiee KpPYymMoMmy CHYCKY Y4acmKka npu
3A0AHHBIX MOPMO3HBIX CPEOCMBAX U NPUHATNOM MOPMOIHOM RYMIL.

2) 8 onpedeneHuu MAKCUMAIbHO OONYCIUMOU CKOPOCMU OBUNCEHUS N0e30d N0 PACYemHOMY CHYCKY YY4ACMKA Npu 300AHHbIX
MOPMO3HBIX CPEOCMBAX U NPUHAMOM MOPMOIHOM NYMu, 0151 3a0AHHOU ONIUHBL CIMAHYUU.

Tecm 67

Buibepume nesepnoe

K ocnosnomy conpomuenenuro 0usicenust noezoa OmHOCUmcs

a) conpomuenenue mpenusi CKOJIbICEHUsL KOLeC N0 PelbCam

6) conpomuenenue 030YUHOU CPeObl

8) conpomusenenus cocmasa npu O8UNCEHUIO HA YKIOHAX

2) conpomuenenue mpenusi KaueHust Koiec no peibcam

Tecm 68

Ocpanuyenue cunvl mseu no CYenieHUuro 3aKIyuaencs 8 mom, Ymo

@) HaUbOIBLWIASL CUNA MASU MENJ0803d He 00NCHA NPEeGblULAMb CUTLY CYENJIeHUs KOIeC C PelbCAMU YMEHbUEHUEeM OTUHbL UMAHS
6) HaUbOIBLWASL CUNA MASU MENJ0B03A OO0IHCHA NPEBbIULAMb CUTLY CYENIeHUS KOLEeC C PelbCamu Yeenutenuem OTUnbl WMane

8) HauMeHbUIAs CULA Ms2U Men0803ad OOICHA NPeBbILUAMb CUTLY CYENIeHUs KOJLeC C PelbCAMU YMEeHbUEHUEeM OUHbL WMAHS
Tecm 69

Jlononnumenvroe conpomuenenue 603HuKaem

8bibepume HesepHoe

a) npu npeodoienuy N0ObLEMO8

6) npu HU3KOU memnepamype

8) npu conpomugnenuu 8030yuHol cpeobl

2) npu CUNLHOM BCIMPEUHOM UIU HDOKOBOM 6empe

2.2 Tunossble 3a1aHNS ISl OLCHKH HABBIKOBOI'0 00pa30BaTe/IbHOIO pe3yJibTaTa

ITpoBepsieMblii 00pa30BaTENbHBINA PE3YNIbTAT:

Kon n HanmeHoBaHMe OO6pazoBarebHBIN pe3yabTaT
MHAWKATOpa JOCTUKCHUA
KOMIICTCHIINN

ITK-3.1. PaccuuthiBaer ckopocTh | OOy4aromuiicsi yMEeT: BBINOJHATH TATOBbIE PACUeThl., ONMPEACIATh NOTPEOHOE KOIMYECTBO
JIBIDKEHHUS B JIFOOOM TOYKE IYTH | TOPMO30B, PACUETHYIO CHITy HaXKaTHsl.

U BpPEMEHM XO0Ja I0e3na IIo
IIEperoHaM IpU ONTHMAaJIbHBIX
peXUMax BOXKIACHUS I10€310B.




B pamMkax BBIIOJHEHHSI KYPCOBOI'O IPOEKTa HEO00X0JAHMMO BbBINOJHHTL PAacyeThl IO CJEIVIOIIHM
pasjiejiam:

IIpakTnyeckoe 3aganue Ne 1
Tema: O0mue ykazanusi no BoinojiHeHuio KIT

Ilnan nposedenus 3ansmus
1.W3nararotcs TpeOOBaHUS IUIs BRIITOTHEHUS KypCOBOTO IIPOEKTa (OCHOBHBIE ITOJIOKEHHS).
2.06c¢yxnaercs ctpykrypa KII.
3. O6cysxaeHue npenoaBarelis ¢ 00y4aloUMKCs OCHOBHBIX MTOJIOXKEHUH 110 BbinosHeHuto KII.

IIpakTnyeckoe 3aganue Ne 2

Tema: OcHOBBI TATOBBIX PACYETOB
IInan nposedenus 3ansamust
1. Llens maHHOTO pasnena (BBHIIOIHEHUE TSATOBBIX PACUETOB).
2. [IpoBectr aHaNwM3 U COPAMIICHUE TTPOGUIIS IyTH.
3.YCcTaHOBHUTH BENMYMHBI PACUETHOTO ITOIBEMA, MAKCHUMAIBHOTO CITyCKa U ITOJbEMA.

Lenpro MPaKTUYECKOTO 3aHATHS SBISIETCSI — BBIOpATh MCXOIHBIE AAaHHBIE, COTTIACHO HOcienHeH mudpe cBoero mudpa
IUIA 3a0YHUKOB WJIM TIOCJHeAHeH mmdpe 3adeTHOW KHIDKKH (It ouHOW (opmbl oOydeHus). Bapuantel mpodwreit mytw,
NPE/CTAaBICHHbBIE B KOHIIE METOAMYecKMX ykasaHuit (cM. [lpunoxkenme 1), BeIOMpalOT 1O mpeanocieqHeld nudpe
COOTBETCTBEHHO.

O6paTI/ITI) BHUMaHHE Ha TOYHOCTh BBIYMCIICHUI IIpU  BBIMIOJIHCHUU PACYCTOB, I0JKHA OBITh B COOTBETCTBUH C
IIPaBUIIAMH TATOBBIX PacdeToB JuIst moe3nHou pabotsl (IITP).

HeoOxonumo oco3HaHue, Ui 4ero crpsmisiercs Npoduiib myTH. s NOBBIMIEHHS TOYHOCTH PE3YJBTATOB TATOBBIX
pacyeToB, a TaKke ATA COKpAaIleHus o0beMa IOCIENHHMX H, CIEIOBAaTe]IbHO, BPEMEHM HAa UX BBIIOJHEHHE, HEOOXOAUMO
CHPSIMIISITH PO ITyTH.

PaccMoTpeTh MOpsiIOK BEITOTHEHHUS U O(OPMIICHHS PAaCUETOB IO CIIPSIMICHHUIO 3JIEMEHTOB NMPOGUIIS ITyTH Ha IPUMEpeE.

Bomnpocs! k 3aHsTHIO
1. B cooTBeTCTBMY C KAKUMH TPeOOBAaHNUSIMH HEOOXOIMMO BBITOIHATH TOYHOCTH BHIYNCICHUI?

2. Ilpy MOCTPOCHHH KaKHX TIpadUuecKUX 3aBHCHMOCTEH CIIIyeT IOJIB30BaThCS TOJIBKO MAacIITadamu, NMPUBEICHHBIMH B
TalIHIe METOIUUECKUX YKa3aHUi?
3. Jlns uero He0OXOAUMO CHIPSIMIISATH POQPHIb TTyTH?

4.B nporecce cupsAMIIEHHS KaKHe OTpaHUYEHUs] HeOOXO0AUMO YUUTHIBATH?

5. Yto HeoO6X0IMMO YTOOBI pacueThl CKOPOCTH ¥ BPEMEHU JIBIDKEHUS TI0€3/1a TI0 YIaCTKy ObLTH JOCTATOYHO TOYHBIMU?

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

anemeHTa’?

7. Kakue a1eMeHTbI cipsAMIISIEMOM MpyIIbl HOJIEKAT NpOBEpKe?

8. AOcomroTHast BEeJNMYMHA Pa3sHOCTH MEXKAY YKJIOHOM CHPSMIISIEMOTO y4acTKa M YKJIOHOM IIPOBEPSIEMOTrO 3JIEMEHTa Kak

onpenensercs?

9. Ha cripsAMIIeHHBIX 3JIEMEHTax paclojoKeHHbIE KPUBBIC YeM 3aMEHSETCS?

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

Tema: Onpeueﬂeﬂne Macchl COCTaBa, YMCJIa BATOHOB M Oceil cocTaBa, IVIMHBI M0€31a M COCTABa
Ilnan npoeeOesz 3aHAmMuUA

NmeTs MpEACTABJICHUC O PaCYETHOM NOABEME U KaK €T0 ONIPEACINTH

Vmethb OIIPEALIIATh MaCCy COCTaBa JId BbI6paHHOFO PpacvYeTHOTO MO AbEMA
VYmerhb OIIPEACIATE MAacCy COCTaBa, YUCJIO BaroHOB

PoONE

Ymern OIIPEACIIATEL JJIMHY OE€3/1a U COCTaBa

HGHBIO IIPAKTUYCCKOr0 3aHATUA ABJISICTCA — O3HAKOMHUTBLCA U HAYUUTHCA NMMPUMECHATH PACUCTHBIC IMapaMETpPhl JTIOKOMOTHUBA U
cocCTaBa.

BOITPOCBHI K 3AHATHUIO
1. Uto Ha3BIBAETCS PACUETHBIM ITOIBEMOM?
2. Envnuna n3MepeHus pacueTHOH CHIIBI TATH JOKOMOTHBA?
3. Ecmm qyimHa moe3ia MEeHBIIIE WIM paBHA JUIMHE MPHUEMO-OTIPABOYHBIX MyTEeH CTaHIIMHA 3aJaHHOTO YJacTKa, 4To
9TO O3HAYaeT?
4. Ecnu sxe BBIUMCIIEHHAs JUIMHA M0€3/1a NOJTyYHiIach OOJbIe JUIMHBI IPUEMO-OTIIPABOYHBIX ITyTeH, YKa3aHHOU B

3aJIaHuH, YTO HEOOXOUMO MIPEATIPUHSITH?




IIpakTuyeckoe 3axanue 4
Tema: IIpoBepka Macchl cOCTaBa HA TPOTraHUe C MeCTa, ONpe/ieJieHNe BeJJHYHMHbBI PACYeTHOT0 TOPMO3HOT0 K03 duuueHTa
IInan nposedenus 3anamus
1. IlpoBepka Macchl cocTaBa Ha TPOTaHUE C MECTa Ha CTAHIWY WM OCTAHOBOYHBIX ITyHKTaX
2 . OmpeneneHue yAEIbHOTO CONPOTHBICHHUSI COCTaBa P TPOTAaHUH C MECTa
3. PacueTHsbIif TopMO3HO# K03 duimerT moesna
4. Ucxoxuble naHHbIe I BBoga B OBM
Ilens mpakTHYECKOTO 3aHATHA — OOCYOWTh BOIPOCHL, KAacaloIIMECS MAacChl COCTaBa, BEIWYHHBI PACUYETHOTO TOPMO3HOTO
Kod(pduIreHTa.
BOITPOCBHI K 3AHATUIO
Kaxk onpenenuTs CHiy TATH JIOKOMOTHBA IIPH TPOTaHUH ¢ MecTa?

OGOCHOBATH /U1 Y€ro T0JUKHO BBIIEP/KHBATHCA yeosue Q »> Q2

Uto Ha3BIBAETCS PACICTHHIM TOPMO3HBIM KO3 HUIIMEHTOM 1oe3aa?
JU71st TOro 9TOOBI COCTABUTH MACCHB CHJI TSATH JIOKOMOTHBA, YTO HEOOXOAUMO NPEIIPHHATE?

Hw D=

IIpakTuyeckoe 3axanne 5
Tema: Pemenue TopMo3HOii 3a1aun
IInan nposedenus 3anamus
1. PaccMOTpeTb OCHOBHBIE KPUTEPUH PEIICHHST TOPMO3HOW 3a/1a4H.
2. Iloctpoenue rpaduueckoii 3aBUCUMOCTH Y/ICIbHBIX 3aMEUIFOIIHX CIUI IPU SKCTPEHHOM TOPMOYKESHHH.

Ilenp mMpakTHYECKOTO 3aHATHUS — pPAacCMOTPETh pEIICHWE TOPMO3HOM 3aJaud JBYyMs CHOCO0aMH, a HWMEHHO
MaTeMaTHIeCKHM U rpapuIecKuM.
Bomnpocs! k 3aHsTHIO
1. T'me HEOOXOAMMO YUHTHIBATh PE3yIbTAThl PELICHHUS TOPMO3HOM 3amadun?
2. YtoOBI mOe3x MOT OBITH BCErZa OCTAHOBJICH Ha PACCTOSHWH, HE MPEBBIAIOIINAM JIHHBI MOJHOTO TOPMO3HOTO ITyTH, YTO
HE00X0IUMO HPEAPUHSTE?
3. [louyeMy TOPMO3HO# MyTh S ;= 1200 M?
4. Kak Ha3pIBaeTCs CKOPOCTh IO€37a, NPH KOTOPOil HauMHAeTCs TOPMOXKEHHME M  YCTaHABIHMBAIONIASCS B pe3yibTare
TOPMOKEHHUSA?
5. Kakoe BpeMs Ha3bpIBaeTCsl MEPHUOJOM MOATOTOBKU TOPMO30B K JCHCTBHUIO?
6. Kak crpowurcst rpaddeckast 3aBUCMMOCTb YCIBHBIX 3aMEUISIOLINX CHIT [P SKCTPEHHOM TOPMOYKEHHUH OT CKOPOCTH ?
I[pakTuyeckoe 3axanue 6

Tema: IlocTpoenne KpUBBIX ckopocTu V = f (S)

[Tnan mpoBeneHns 3aHATHS
[MocTpoenue nuarpaMMbl yIeTbHBIX PaBHOJICHCTBYIOMNX (YCKOPSIOMINX M 3aMEJUIAIONINX ) CHIL.
Jta AuarpaMMa CTPOMUTCS MO JaHHBIM pacnedatku ¢ OBM.

Lenb npakTHYECKOrO 3aHATUS — MOCTPOEHHE KPHUBOM CKOPOCTH ANl JBIDKECHHS «Ty[a» C OCTAHOBKOM Ha MPOMEKYTOUHOM
CTaHLIUK, NIPH 3TOM IOE€3]] PacCMaTpUBAeTCs KaK MaTepHallbHAs TOYKa, B KOTOPOW COCPEJOTOUEHA BCS Macca Moe3fa, U K KOTOpoi
IIPUJI0’KEHBI BHEIIIHUE CUJIBL.

Bompocs! k 3aHATHIO

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

PEXUMOB:

1. Pexwum Tarn fl(V)z fK — Wy

2. PexuM X0J10€cTOro Xoua f2 (V) =,,;

PexxuM ci1y:keOHOro TOPMOKEHHS f3 (V) =y, + bT .

[Tpu BBITIOTHEHHUHN TATOBBIX PACUETOB HEOOXOMMO K KAKOMY Pe3yJbTaTy CTPEMUTHCS?

Uro0ObI BpeMs IBIDKSHUS TIOe3]1a TI0 MeperoHaM ObLI0 MUHUMAJIEHBIM, YTO HEOOXOIMMO JUIS 3TOTO MPEATPUHUMAT?

[pu gocTmwxennu noe3aom ckopoct 40-60 KM/9 Ha IUIOINAKE WITH CITyCKEe, YTO HEOOXOIUMO YUUTHIBATE?

Koraa 10koMOTHB BXOJUT Ha BXOJAHBIE CTPENKH, LIEHTP MAacChl MOE3Ja HAaXOAMUTCS OT HUX Ha KAKOM PACCTOSHUU?
Korpma 3to HeoOxomumo yuuTteiBaTth? 1 yemy paBHa JoITyckaeMasi CKOPOCTh IBH)KCHUS B 3TOM clrydyae?

Nooks~ w

IIpakTuyeckoe 3axanne 7
1. Tema: Iocrpoenne kpuBoii Bpemenn { = f (S) OnpeneneHne TEXHHYECKOH CKOPOCTH IBUKEHHUS M0€3/1A.

Inan nposedenus 3anamus
IMocTpoeHue KpUBOW BPEMEHH, SIBJISETCS PE3YJIbTaTOM Ipa)MuecKoro MHTErPUPOBaHKs ypaBHEHHMs JBHKEHHs MOE3/a, a
TaKKe MarpaMM PaBHOACHCTBYIOLIUX CHUIJI, SBJSIFOLIMXCS OCHOBOM JUIS TAKOTO MHTETPUPOBAHUSI.
[enb MpakTHYECKOTO 3aHTHSI — 00CYUTh BOIPOCHI, KACAIOIHECS IIOCTPOCHUIO KPHUBOI BPEeMEHH.
Bompocs! k 3aHsATHIO:

1. Ot yero 3aBUCUT OCTPOEHUE KPUBOM BpEMEHH?
2. TlocTpoenwe mepBoro v MoCIEAyIOIUX deMEHTOB rpaduka t=f(s)?
3. Kak onpeznensieTcs TeXHUUECKAs: CKOPOCTh JBIDKCHHUS mmoe31a’?




IIpakTuyeckoe 3axanue 8
Tema: JkcniayaTanus JOKOMOTHBOB
IInan nposedenus 3anamus
OpnHolt u3 npoOieM Npu OpraHM3allMM JBYKCHUS IOE37I0B SBISETCS palMOHAIBHOE HCIIOJIb30BAaHHE JOKOMOTHBHOTO
napka, JaHHOMY BOIIPOCY ¥ IOCBSILICHO 3TO 3aHsTHE.
Ienpro MPaKTUIECKOTO 3aHATHA SABISIETCS — IMOBEACHHUE PE3YJITATOB, MOJIYYEHHBIX B KYpPCOBOH paboTe, KOTOpBIE MOTYT
OBITh MCIIONIB30BAHBI I COCTABICHHS TpaduKa IBIDKEHIS MOE30B, Tpaduka 0o00poTa JOKOMOTHBOB, BEIOOpA JTJOKOMOTHBA IS
3aJaHHOTO yJacTKa IyTH U TEXHUKO-?)KOHOMHYECKHX PACUeTOB IEPEBO3KH IPY30B.
Bomnpocs! k 3aHATHIO
1. Onpeaenuts MyHKTH TEXHUUECKOTO 00CTykuBaHusI TO-2 JIOKOMOTHBOB M UX SKUITHPOBKH.
2. CocTaBUTh pacnHCaHue JBIKSHNUS 1T0€3/10B Ha 33/1aHHOM y4acTKe.
3. CocTaBUTh pacueTHbIE BEJOMOCTH 000pOTa JIOKOMOTHBOB Ha y4acTKe 0OpalieHus.
4. Paspaborarh rpadmk oOOpoTa JOKOMOTHBOB M OIPEAEIUTH MOTPEOHOCTH JOKOMOTHBOB JUIsS 3a/JlaHHBIX Pa3MEpOB
JIBYDKCHUSI.

[1K-3.2. Bemonnser pacuer | OOy4arommiicst yMeeT: ONIpeneNsiTh Maccy COCTaBa, JJIMHY TOPMO3HOTO IYTH, CKOPOCTb
TOPMO3HBIX CPEJICTB, ONPEACIACT | JBMXKCHUS M BpeMsl XOJAa II0 TIeperoHy; BhIOMpaTh paluOHAIbHBIE PEKUMBI JBHKECHHS
pacxoll  JHEpropecypcoB  H | moesna.

mpoBepseT Ha 3PPEKTUBHOCTD
UCIIONB30BAaHMS  JIOKOMOTHBHOM
MOIITHOCTH.

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

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

Haiimu pacuemmnuiiit mopmosnou kosgguyuenm, eciu cymma cui Ha3camus MOPMO3HbIX ocell 1okomomuga = 144mc.,
CYMMAPHAsL CULA HAdCATNUSL MOPMO3HBIX oceli cocmasa = 1928 mc., eec nokomomuea = 5372 m., pacuemuulii 8ec 10KOMOMUBA =
276 mc.

3aoaua No3

Haiimu cymmapuyio cuny nasicamusi mopmo3HuIX ocell cocmasa, 000py008aHHO20 4Y2YHHbIMU KOJIOOKAMU, €Clu €20
pacuémuviii 6ec 5300 m., 8 cocmase 60 wm. 4-ex ocuvix, 5 wm. 6-mu ocuwvix, 3 wm. 8-mu OCHbIX 8A20H08, 005 MOPMO3HBIX OCell
cocmasa = 0,9 .

Tabnuya — Cuna Haxcamus KO1000K

Peoicumol Haepyska na oco YyeynHoie KOJOOKU Komnosuyuonnwvle konooxu
Hopooichuii Jep <10 3,5 3,5
Cpeonuii 10<gy, =16 50 7,0
Topooicnuii gp =16 7,0 8,5
3aoaua Ned

Yemy 6yoem pagna cymMma Cui HANCAmMus MOPMO3HBIX OCell TOKOMOMUBA, eClU CYMMAPHAS CUNLA HANCAMUS OCell COCMABa
= 2000 mc., a cymma pacuemuuix CUI HANICAMUs Ha Mopmo3sHble ocu noezoa = 1700 mc. ?

3aoaua Ne5

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

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

3aoaua Ne7

Onpedenumsv enuyuUny CpeOHe836EUEHHO20 OCHOBHO20 YOEIbHO20 CONPOMUBIEHUS. COCMABA, eClu 8eC COCmasa noe3od
npu pykogoosiyem yrknone 10% pasen 3350m., pacuemnasn cuna maeu rokomomusa = 40300 xec, eec nokomomusa P=250 m., a
OCHOBHOE yOenbHoe conpomugienue e2o = 1,3 kec/m.

3aoaua Ne8

CpeonessseuieHHOe 0CHOBHO20 YOeNbHO20 CONPOMUBLeHUs noe30d npu 08udceHuu 6 pexcume maeu pasvo 1,84 xec/m.
Onpedenums gec 10KomMomusa, eciu gec cocmasa paser 2700 m., 0cHO8HOe yOelbHoe conpomugieHue 1okomomuga = 2,3 kec/m.,
a cpeOHes38eUuIeHHOEe OCHOBHOE YOelbHOoe conpomugienue cocmaea = 1,8 kec/m.

3aoaua N9

Onpedenumsv Kpymu3Hy pacyemnozo no0vbemd Y4acmKa, eciu U36ecmHto, 4mo 91ekmpogos cepuu BJII60P eéedem no smomy
nodvemy cocmag secom 3600m. CpednesszseuieHHOE OCHOBHO20 YOeiIbHO20 CONPOMUBICHUS COCMABA NPU PACUYEMHOU CKOPOCMU
= 1,65 xec/m, a ocHosHOe yOenvbHoe conpomusieHue jokomomusa = 29 kec/m.

3aoaua Nel0

Onpedenums pacuémuyro Maccy cocmasa 2py308020 noe3oda c snekmpogoszom BJIIOY no ycmamky ¢ pacuémmuvim
noovem 10,7 %o. Cocmag cghopmuposan u3z 4emvlpexocHvix noaysazonos, 50% Komopuix umeiom poaukogvie NOOULUNHUKU.
Macca bpymmo npuxo0awascsa Ha 0Co epyICEeHHO20 6a20Ha, cocmagnsem 17,5 m.

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

m., COpMUPOBAHHDLIL U3 8A20HO8 (HA NOOWUNHUKAX CKONbICEHUSL), CPEOHAA HA2PY3KA OM OCU KOTMOPLIX HA PEIbCbl COCTNAGIIACT
20m.

3aoaua Nel2
Ioe30 maccou 1500 m, mpoeasice ¢ mecma, uepes 25 ¢ nabpan ckopocms 5 m/c, onpedenume CUiLy mseu.

3aoaua Nel3
Hatimu pacuemnviii 6ec 10komMomusa, eciu CyMma Cui Haxrcamusi MopMO3HuIX ocell Jokomomuea = 144 mc., cymmapuas

cuna Haxcamusi mopmo3snvix oceti cocmasa = 1928 mc., gec noxomomuga = 5372 m., pacuemuuiii MOPMO3HOU KOIDuyuenm =
0.4 mc.

3aoaua Nol4
Onpedenums yoenvHoe cOnpomugieHue npu mpocanuu ¢ mecma cocmasa, cocmosauje2o us 60% 6azonos Ha poauKosvix
nodwunuuxax u 40% eazonoe na noowunuuxax ckonvxcenus. Cpeousas macca 8a20H08 NPUXOOAWAACA HA OOHY ocb, ¢_0=18m.

3aoaua Nel5
OcHosHoe yoenbhoe conpomugieHue 8-0CHbIX 2py306blx 6a2oH08 =1.1 kec/mc, Pacuémuas ckopocms nokomomusa = 24.2
xkm/u. Hatimu cpeodnioro naepy3ky om ocell Ha peibCul 8-0CHbIX 2PY308blX 8420HO8

ITK-3.1.PaccuuteiBaer ckopocth | OOydarommiicst BiIageeT: TEXHOJIOTHEH IPOBEJICHUS TATOBBIX PACUeTOB.
JIBIDKEHHUS B JIIOOOM TOUYKE ITyTH
U BpEeMEHM XOJa Ioe3fa o
MEperoOHaM TpPH  ONTHUMAIBHBIX
PEKHMaxX BOXKJICHHS TTOE3/I0B.




B pamkax BBIIOJHEHHSI KYPCOBOI'O IPOEKTA HEO00XO0AMMO BBINOJHHTL PAacYeThl 10 CJEIVIOIIHM
pasjiejiam:
Tpumepul 3a0anui
3aoanue Nol
Cnpsimums npohuis nymu, KOMopwlii COCMOUM 8 3aMeHe O8YX UNU HECKONbKUX CMEJCHBIX JJIeMEHMO8 NPOOOIbHO20 RPODUIsL
nymu 0OHUM dJleMeHMOM, OIUHA KOMOPO20 Sc PABHA CYMMe ONUH CNPAMAAEMbBIX dNeMeHmo8 (S1, S, ...,Sn), m.e.

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

I
BbIUUCTSICICS N0 hopmye
oS iy S, +.ti, - S,

H)
lo_ S +S,+..+5,

a o6waﬂ KPYMU3HA CRNPAMIAEMBIX DTIEMEHMOE

, @)

i, | [
ede 11 27 N - kpymusHa 91eMeHmos CRPAMIAEMO20 YUACTKA.
Umobvl pacuemvl CKOpOCMU U SPEMEHU OBUJICEHUs. N0e30d N0 YYACMKY Obliu 00CMAMOYHO MOYHbIMU, HE0OX0OUMO
BBINOTHUMb NPOGEPKY KANCO02O CAPAMIAEMO20 INeMEHMA HA BOZMOICHOCb CIPAMAEHUS N0 hopmyTe:

A S, 32000; 3)

20e Si — OUHA CNPAMIAEMO20 eMeHmd, M,

I' - abcomomnas eeruuuna pasHocmu M@()iC()y YVKIIOHOM CRDPAMIIAIEMO20 YHUacmKa U YKIOHOM npoeepiemoco dl1emenma, %o,
- .

C a

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

Ha cnpamienuvix 21eMeHmax 603MOMICHO PACHONONHCEHUE KPUBLIX, KOMOpble 3AMEHAIOMCA PUKMUSHBIM NOObEMOM.
Benuuuna ¢huxmuenozo noovema onpedensemcs no popmyne:

o _ 700 3 S
c )
S. ‘it Ry
¢ i=l kpi (4)
Sipi Rigi
20e P Pl Onuna u paduyc kpussix 6 npedenax cnpamMIeHHO20 YuacmKa, M.

M4
Ecnu snemenm npogpunsi ne noonescum CHpsIMAEHUIO, d HA HEM PACHOLOJNCEHA KPUBAs, MO PUKMUBHBIL NOObEM Om Kpusou °©
onpedensiemcsi no gopmyne

kpi , (5)

20e - paouyc kpusoii, m.

OxronyamenvHblil YKIOH CHPAMIEHHOZ0 YUACMKA 8 NPOOOIbHOM NPOpuUIe nymu pageu:
H MU M4
I =%+, . ©)

Heobxooumo 3amemums, umo 3Hax Kpymu3Hsl ©modicem Oblmb U NOJOHCUMENbHBIM (0151 HOOBEMOB), U OMPUYamenbHbvim (0Jis
M

CNYCKO08), 3HAK KPYMU3HbL (DPUKMUBHO20 NOOBEMA OM KPUBOU © 6Ce20a NOLONCUMENbHBIU. Mo 0013amenbHO HA00 YYUmbléams
npU 8bIUUCTICHUSX.

3aoanue Ne?
Onpedenums maccy cocmasa O0isi GblOPAHHO20 PACUEMHO20 NOO0beMA Onpeoensiiom, UCX005l U3 PACHEmMHbIX NApAMempos
JIOKOMOMUBA U COCMAsa, no ciedyrowel gopmyne:

Fo —P.(@p +1,)

4 H
wp +i,

: )
20e = KP - pacuemnas cuna msieu rokomomuea, kec (cm. maobn. 23 ons mennoeoso6 u maoi. 16 ons 21exkmposo306 6 /2/);

1 - pacuemnasn macca 1okomomuga, m (cm. maobn.s 6 /2/) ;
a)l

0- ocnoenoe yoenvroe conpomuenene 10KOMOMUBA 6 PENCUME MU, K2C/m;

"
Wy
Ip

- Kpymu3Ha pacuemuozco noovemad, %o.

- OCHOBHOE y()EJZbHOE conpomuejieHue cocmaeda, ch/m;

Ocnosnoe y()EJleOe conpomusjlieHue 10Komomuea NnoOCYUUmMbIBAOM NO d)opMlee:

o) =19+0,01v, +0,0003/2 ®




20e P - pacuemnas ckopocme 10KOMOMUBA, KM/Hac (cm. maon.s 6 /2/).
OcHogsHoe yoenbHoe COnpOmusIeHUue COCMaga onpeoeisiiom no gopmyne:

" __ 4 4 4 "
Wy _a.a)041<+ﬂ'a)04c+7/'a)06+5.w08,

©)
a,pB,y,0 .
2oe - coomeemcmeeHHo 0o (He npoyenmot) 4-, 6-,8-0cHblx 2py306bIx 6a20H06 6 cocmage;
"
Doy _ )
OCHOBHOE YOeNbHOe CONPOMuUSLeHUe 4-0CHbIX 2PY308bIX 86A20HO8 HA NOOUWUNHUKAX
KaueHnusi, Kk2c/m.
3+01v, +0,0025v
, =07+
Wo g Jos : (10)
a)”
04¢ - ocnosHoe yoenvioe conpomuenenue 4-0CHblx 2py306biX 6A20H06 HA KOHUYECKUX NOOWUNHUKAX , K2C/M.
, 1+0,1v, +0,0025v;
e = 0,7+
Jos : (1)
14
@og _ OCHOBHOE YOellbHOe CONPomueieHue 6-0OCHbIX 8A2OHO8, K2C/M.:
8+0.v, +0,0025v?
, =07+
,
06 Jos (12)
n
@og _ OCHOBHOE yOellbHOe CONPOmusieHuUe 8-0CHbIX 8A20H08, Kec/m.
60,038V, +0,0021v
, =0,7+
Wog Jos _ (13)
30ecw 904,906 Yos - CpeOHsisi Hazpy3Ka Om OCU HA PelbCbl COOMBEMCMEeHHO 4-, 6-, 8-0cHblx 2py306bIX 6a20H06 M/OCD:
9 G _ 5
Jos = 4 96 = 5 Qos = g’
; (14)
20e 94196 9s - Maccwvl coomeemcmeenHo 4-, 6-, 8-ocHuvix epy306vix 8a20H08, M. (CM. UCXOOHble OaHHbIE).
3aoanue Ne3

Onpedenums 4ucio 8a20H08 U 0cell COCMmasa, OIUHY noe3oda U cocmasa

Yucno 6a20106 6 cocmaese onpeoensiemcs o Gopmynam:
(z+ B0 e, 5.0
= . = :

g-‘l g:’ , g (15)

My

(=]

20e - maccel coomeemcmeeHHo 4-, 6-, 8-ocuvix eazonos.

THonyuennvie Konuuecmea 6a20HO8 HEOOXOOUMO OKpY2IUums 00 UYeablX HYUCIO08bIX 3HAYeHull. [[niuHbl 8a20H08
NPUHUMAIOMCSL pagHbIMU. 4-0cHo2o — 15 m, 6-ocnozo — 17 m, 8-ocnozo — 20 m.

Yucno oceli cocmasa onpedensiem mak:

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

20e - OnuHa 1oKoMomuea, M (cm mabn.12 6 /2/;
- OnuUHa cocmasa, M;
10 m — 3anac Oaunsl Ha HEMOYHOCTb YCMAHOBKU NOE30d.
IIposepra 603MOHCHOCMU YCMAHOBKU NOE30d HA NPUEMO-OMNPABOYHBIX NYMSX SbINOJHAEHCS N0 COOMHOUEHUIO.

I, <I (18)

20e - OUHA NPUeMo-0mnpagoyHbIX nymeu, M.

non?

IIK-3.2. Bwinonnusem pacuem | Obyuatowuiics é1aoeem: Memooamuy HOpMUPOSaHUs. pacxooda pecypcos Ha mszy noe30os.
MOPMO3HBIX cpeocms,
onpeoensem pacxoo
IHEpP2opecypcos u nposepsem Ha
aghghexmusHoCmb UCTIONTBL30OBAHUS
JIOKOMOMUBHO MOWHOCTU.




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:

Qmp = ”kap- - PJZ
+1
Onp (19)

rae P - cuia TArH JJOKOMOTHBA IPU TPOTAHUHU C MECTa, K¢ (CM Tabi.24 Jist TeII0BO30B WK Tabu1.27 sl SIEKTPOBO30B ;

7 - Macca JIOKOMOTHBA, T;
n

P - ynenpHOe CONPOTHUBIICHUE COCTaBa P TPOTAHUH C MECTa, KI'C/T;

P - peIMYnHA oabEMa Ha CTAHIUHU WX OCTAHOBOYHOM IIYHKTE, KPDYTH3HA KOTOPOTO HaI/I60HBH.Ia§I, %o.
14 14

14 4 4
a)mp:a'womc+ﬂ.a)04c+7'w06+5'a)081 (20)

3agmanme Ne 5
OmnpenensiioT BeJIMYHHBI PACYETHOI0 TOPMO3HOI0 K03 PpuumenrTa

PacueTHBIM TOPMO3HEIM KO3()(DUIIMEHTOM MOE€3/1a Ha3bIBAECTCSI OTHOICHNE CYMMBI TOPMO3HBIX PACUETHBIX CHI HAXKATHS
BCEX TOPMO3HBIX KOJIOAOK K Macce Ioe3/a.

PacueTHsIit TOpMO3HO# K03 dummeHT onpenensercs o Gopmye:

_ 2K,

¢ch -
Q + Pfl , (21)

rae z p- CyYMMa paCUYCTHBIX CHUJI HAXKXATHUA Ha TOPMO3HBIC OCH 110€3/14, T,

DK, =D K+ K , 22)

i (3 z 7 - cyMMa CHJI Ha)aTusi TOPMO3HBIX OCEU JIOKOMOTHBA, T;

z €- CyMMapHas cujia HaXXaTusd TOPMO3HBIX oceit cocCraBa, T,
ZK’I = Kﬂ ’ nfl (23)

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

n.. YUCJIO TOPMO3HBIX Oceil okomoTuBa (6 — amnst anektpoBosza BJI60; 8 — mus snextpososzoB BJIS,BJI10,BJISO; 12 — mist
anextpoBo3a BJI11 u Bcex cepuil TerioBo30B).

K =0-K -n

2K =o-K-n o

o

rae Y - mond (He MPOIEHTHI) TOPMO3HBIX OCEH COCTaBa;

i CHJIa HAXAaTusA KOJOAOK Ha OJIHY OCb BaroHa B 3daBUCHMMOCTU OT THUIIA BAI'OHOB, KOJOAOK U PEXKHUMOB TOPMOKCHUS B

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

— YHCIIO OCEH cocTaBa.
Jns Toro, uTOGBI paccyMTaTh |, CHAuana HYXXHO ONPEICTHTh CPEIHIO HArpy3Ky HAa OCh COCTaBa, KOTOpas
onpenensercs no Gopmyse:
Qp

gOc =
TN ocs, (25)

3aganue Ne 6
Pemrarotr TOpMO3HYIO 337]a9y MaTeMaTHUYECKUM H TpapIIecKUM CIIOCOOOM.
[TonHbI# (pacyeTHBINH) TOPMO3HOI IMyTh:

S; =S, +S, )

rae - MyTh MOATOTOBKH TOPMO30B K ICHCTBHIO, HA MPOTSHKEHNH KaXKIOTO TOPMOKEHHS Moe3/1a (0T MOMEHTA YCTaHOBKH PYIKH
KpaHa MaIIHHICTA B TOPMO3HOE ITOJIOKEHHE 0 BKIIOUEHHS] TOPMO30B M0E3/1a);




9 - NeWCTBHUTENBHBIA TOPMO3HOM IMyTh, HA TPOTSIKEHHH KOTOPOTO MOE3M IBHKETCS C ACHCTBYIOIIMMH B TIOJHYIO CHITY
TOPMO3aMH.

3ananue Ne 6

v=f(s) t=f(s)
CTpOf[T KPpHUBYIO CKOPOCTHU U BpEMCHU OBUIKCHUA rnoesga mo IMneperony I[J'Iﬂ TOT0O CHaydajla CTpoAT
JMarpaMMy YAEIbHBIX PaBHOIAEUCTBYIOIMX (yCKOPSAIOMIUX M 3aMEMIAIONINX) CUIL, JUIS CIECAYIOIIUX PEXHMOB: PEXHM TSATH |
PEKUM XOJIOCTOI'O X0J4a ; PEKUM CHy)Ke6HOFO TOPMOKCHHUA .




ohi: ;g AT

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

ITKC-4.1. PaccunThIBacT CKOPOCTh JIBIKCHUS B JIIO00H TOYKE NYTH M BPEMEHH X0Jia MOE3/1a 110 MePeroHaM IpU ONTUMAIBHBIX
DPSKUMAX BOXKICHUSA TTOE3/IO0B.

1. TeXHUKO — 9KOHOMHUUECKHE TIPEUMYIIECTBA IEKTPUIECKON TATH.

2.Peanu3anust CUIIBI TATH OPU PA3JIMUHOM COEIMHEHUH TATOBBIX AJIEKTPOIABUIaTENCH.

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

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

5.0rpaHuyeHys CHIBl TATH IO CLEIVICHUIO. TsroBas XapaKTepHCTHKa JIOKOMOTHBOB. OOpa3oBaHME CHIBI TSATH (pacdeT u
MIOCTPOEHHE TATOBON XapaKTEPUCTHKH, pacdeT CUIIBI TATH, KO3(D(UINEHT CHEIUICHUS KoJIeca C PelIbCcOM, BPAIIAIOIIHiA MOMEHT).
2.0rpaHUYeHNs] CUJIBI TATH TI0 YCIIOBHSM CLETJICHHUS KOJEC C PEeJNbCaMH, M0 YCIOBHSM pealn3allid MOIIHOCTH JH3ENs, IO
HanOonpIIel (KOHCTPYKTHUBHOM) CKOPOCTH (pacueT M IIOCTPOEHHS TSTOBOW XapaKTEPUCTHUKH, MOPOroBas CKOPOCTh, €€
oTIpeJieTIeHHe, OTPaHUYNTEIH CHIIBI TSTH).

6.JloTIoTHUTENTPHOE CONPOTHUBIICHHE OT YKJIOHA ITYTH.

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

8.Uctopus pazsurus OIIC.

9.0OCHOBHOM 3aKOH JIOKOMOTHBHOH TSATH.

10.0mpenenenne pacxoa 3IEKTPOIHEPTHHN IEKTPOBO3a IEPEMEHHOTO TOKA.

11.K.IL[. amexTpudecKoil TArH.

12.ComnpoTHBIIEHHE OT yIapOB KOJIEC HAa CTHIKAX PEIIECOB.

[KC-4.2. BrINOJHAET pacyeT TOPMO3HBIX CPEICTB, ONPENENSeT PACXOJl IHEPropecypcoB M mpoBepsieT Ha 3(h(HEKTUBHOCTH
HCTIOJIE30BaHUS JOKOMOTHBHOW MOIIHOCTH.

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

15.ConpoTHBIICHUS OT TPEHUSI MEXAY MICHKaMU OCeH W MO IIUITHHKOB.
16.0npeeneHre Macchl cocTaBa st BHIOPAaHHOTO PACUETHOTO TOIbEMa.
17.I'paduyeckoe perieHre TOPMO3HOH 3a1a4uH.

18.ComnpoTHBIIEHHE OT KaYeHHUS KOJIEC MO PEITHCAM.

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

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




22.0OnpeneneHne HarpeBa 0OMOTOK TATOBBIX AJICKTPOIBHUIATEIICH.

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

25.BiustHue (U3NUYECKHUX U SKCIUTyaTallMOHHBIX (pakTOpPOB Ha KOI(D(PHULNECHT CLETIICHUS
26.0rpaHn4eHue CHIbI TSATH JIEKTPOBO3a MO TATOBBIM 3JIEKTPOIBUTATEISIM.

27.0mpenenenne BUPTyaIbHOTO K03 HIleHTa yIacTKa My TH.

28.0mpenenenne v 3HaYCHNUE TOPMO3HOM CHIIBL.

29.I1poBepka Macchl cOCTaBa Ha TPOTaHUE C MECTA.

30.Topmo3Has cuna OT IeHCTBHUS TOPMO3HBIX KOJOHOK.

31.0npenenenne pacxoaa 3JIEKTPOIHEPTUH NEKTPOBO3a TOCTOSHHOTO TOKa

32.ConpoTHBIEHUE OT TPEHUS CKOJILKEHHUS KOJIEC 110 PEIbCaM.

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

34.ConpoTHBIIEHUE OT BO3JCHUCTBHS BO3AYIIIHON CPEJIBI.

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

36./lon0MHUTENFHOE COMTPOTUBIIEHHE OT KPUBHU3HBI MY TH.

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

38.JlomoTHUTEIHPHOE COTIPOTUBIICHHUE TIPH TPOTAHUH C MECTA.

39.OKOHOMUS AJIEKTPOIHEPTUH HA TATY MOE3I0B.

40.0Ompenenenne BUPTyarbHOTO K03 uitnenTa s ygacTka myTH.

41.PacueTtHble GOPMYIIBI IUIS ONPENEICHNS YACTHHOTO OCHOBHOTO COMPOTHBIICHHSI BATOHOB M IOKOMOTHBOB.
42 .OnpeneneHne MaKCUMaIbHO IOIYCTUMOM CKOPOCTH JIBID)KCHHMS T10€3/1a Ha HanboJiee KPyTOM CITyCKe.
Mepsl 10 CHHKEHHUIO COMIPOTHBIICHHSI.

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

Kpurepun ¢popMupoBanusi o1ieHOK 110 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 «XOPOII0» BHICTABIISICTCS 00YYarOIIEMYCsl, €CJIH KOJUYECTBO MPABHIBHBIX OTBETOB Ha Bompockl — 89 — 76% ot
ob1m1ero 00bEMa 3aJaHHBIX BOIIPOCOB;

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

- OIIEHKA «HEYI0BJIETBOPUTEIbHO0» BBICTABIISCTCS 00YUYArONIEMYCsl, €CJIH KOJIUYECTBO MPAaBWILHBIX 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
OImMOKY U OJHOTO HEeZ04eTa, He OoJiee TpexX HeJ0YETOB.

«Y10BJIETBOPUTEIBLHO/3a4TEHO» — CTAaBUTCS 3a paboTy, eciu 0o0y4arouMiCs TPaBHIBHO BBINOJIHUI HEe MeHee 2/3 Bceid
paboThI WK AOMYCTHI He OoJiee OHOMN Ipy0Oii OMMOKK U BYX HEIOUYETOB, HE OoJice OHOM Ipy0Oii U 0HOM Herpy0oil OmKuOKH, He
6oJee Tpex HETpyObIX OMIMOOK, OTHON HETpy0oil OMMOKK U ABYX HEIOYETOB.

«HeynoBJieTBOpUTEIbLHO/HE 3a4TEHO0» — CTaBUTCS 32 PabOTy, €CIIM YKMCJIO OMIMOOK M HEJIO0YETOB MPEBBICHIIO 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 YCIA0BUS NPEONONCEHHO20 3A0AHUSL.

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

- Hedouemvl: HEPAYUOHATbHbIE NpUEMbl GbINOIHEHUS 300aHUsl;, OMOeNbHble HOSPEUHOCU 6 (QOPMYIUPOSKE 6bIB0O0E;
HebpedicHoe 6blnoHeHue 3a0aHUs.

Kpurtepun popmMupoBaHusi OLICHOK N0 Pe3y/JIbTATAM BBINOJHEHUSI KyPCOBOI0 NPOEKTA

«OTIANMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MOJIHOCTBIO 0€3 OIMOOK U HEJJOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BBITIOIHEHHYIO MTOJTHOCTHIO, HO IPY HAIMYHMH B HEH He Oolee
OJTHO Herpy0oil OIMOKHN U OJTHOTO HesloueTa, He 0oJiee TpeX HEeJJ0UETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTABUTCS 32 PadOTy, €CIM 00YyYaIOUIHiiCsS MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceid paboThl WK JOMYyCTHI He OoJiee oHON TpyOoil OMMOKH U IBYX HEAOYETOB, HE Ooyiee OTHOM



rpy0oil U ogHOW HerpyOoi ommuOKku, He 0oyiee TpeX HETrpyObIX OMIMOOK, OAHOW HETrpyOOil OMMOKH M JIBYX
HEJ0YETOB.

«HeynoBJIeTBOPUTEILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMIMOOK W HEJ0YETOB
MIPEBBICHIIO HOPMY TSI OLEHKH «YAOBIETBOPUTEIHHOY» UM MPABUIHLHO BHITIOJTHEHO MeHee 2/3 Bcei paboThl.

Buowl owubok:

- 2pyOble OwubKU: He3HaHUue OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUSL.

- HezpyOvlie OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeleHUll, HEePAYUOHANbHBIN 8blOOD X00d
peuerus..

- Heoouemvl. HEPAYUOHATbHbIE NpUEeMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPEeULHOCMU 8
hopmynuposke 8v160008,; HeOPeINCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 IK3aMeHY
«OTIUYHO/32a4TEHO» — CTYACHT NpUoOpen HeoOXOTUMbIE YMEHHUS W HABBIKH, MPOICMOHCTPHUPOBAI
HABBIK IPAKTHYECKOT0 IPUMEHEHUS TIOJyYSHHBIX 3HAHU, HE JOMYCTUI JIOTUYECKUX U (PaKTUUECKUX OIMIMOOK
«Xopouio/3a4TeH0» — CTYACHT NpUOOpen HEOoOXOAMMBIE YMEHHS W HAaBBIKH, MPOJEMOHCTPHUPOBAI
HABBIK MPAKTHYECKOrO MPUMEHEHUS IMIOJYYCHHBIX 3HAHWM; [OMYCTHJI HE3HAUUTEJIbHBbIE OIIMOKU U
HETOYHOCTH.
«Y10BJIETBOPHUTEIBHO/32a4TEHO» — CTYACHT JOMYCTHII CYIIECTBEHHBIE OLITUOKHU.
«HeynoBjieTBOpHUTEILHO/HE 32a4TE€HO» — CTYJCHT JJIEMOHCTPHUPYET (PparMeHTapHBIC 3HAHUS
M3Y4aeMOro Kypca; OTCYTCTBYIOT HEOOXOAUMbIE YMEHUS M HaBBIKU, JOIYIIEHbI IPyOble OLIUOKY.



