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Conepxanue

IlosicHuTeIbHAS 3aITMCKA.

TuroBbie KOHTPOJILHBIE 3a/IaHUsI WM WHBIC MaTEpHUAJIbI 1)1 OLICHKW 3HAHUHM, yMEHUHN, HABBIKOB M (WJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITUH.

Metoanyeckre MaTepHalbl, ONPEESIONe IPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH MPU NIPOBEACHUU IIPOMEKYTOUHOHN aTTECTALIUH.



1. IlosicHUTEILHASA 3aIIHMCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTCCTAllU — OLCHUBAHUC MPOMCKYTOYHBIX W OKOHYATCIBHLIX PC3YJIbTATOB
oOydueHHs TI0 JUCHUIDIMHE, OOCCICYMBAIONIMX JOCTHKEHHE IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON IPOTPAMMBI.

@opMbI MTPOMEKYTOUHOM AaTTECTALIMU: SK3aMEH, KYpPCOBOHM MPOEKT, IMPEeIyCMOTPEHHbIE YUeOHBIM
IJIAaHOM, B 7 CEMECTpe.

[lepeuens KoMIETEHIINA, (POPMUPYEMBIX B TIPOIIECCE OCBOCHHUS TUCIIUTUTHHBI

KOZ[ 1 HAMMCHOBAHHUC KOMIICTCHIIUHA KO,I[ WHAWKATOpa TOCTUKCHUA
KOMIICTCHIINH

ITK-3. Crioco6eH BBITIOTHATH pacyeThl 10 TMOMCKY ONTHMAIBHBIX peXUMOB BeneHus noe3na | [1K-3.1. PaccunthiBaeT

Y HOPMHPOBAHHUIO PAcX0/ia JHEPropecypcoB Ha TATY MOE3/I0B. CKOPOCTh JIBUXKCHUS B JIIO00H
TOYKE MYTH U BPEMEHH X0J1a
moe3/ia 1o MmeperoHam mnpu
ONTUMAJIBHBIX PEKUMAX
BOXKJICHUS TIOE3/I0B

TTK-3.2. BemomHseT pacyer
TOPMO3HBIX CPEICTB,
OIIpeZIeNAeT Pacxos
9HEPropecypcoB U IPOBEPSET
Ha 3 QEeKTUBHOCTH
UCIIOJIb30BaHMSI JIOKOMOTHBHOU
MOIIIHOCTH.

Pe3ynbTarsl 00yueHus Mo AUCUUILIUHE, COOTHECEHHBIE C MNIAHUPYEMBIMU
pe3yJbTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOTrPaMMBbI

Kox 1 HaumeHOBaHUE HHAMKATOpA PesynbraThl 00y4eHuUs 10 AUCIMIUINHE OrneHouHbIe
JIOCTH>KEHUS] KOMIIETEHIUH Marepuabl
(cemectp )

IK-3.1. PaccuntsiBaeT ckopocTh | OOyuyarommiics 3HaeT: TEOpUIO JABWXKEHHs Toes3na, | Bompocsr (1 -15)

JBIDKCHUS B JIIOOOH TOYKE IIYTH U | OCHOBAHHYIO Ha s pexTuBHOM skcrutyatauuu | 3aganus (1 - 23)
BPEMEHU XOJa MOe3/a M0 IEPEeroHaM IpHU | NOJABHKHOIO COCTaBa.
ONTUMAJIBHBIX pexumax BOXIEHHUs | OOy4aroluiicss yMeeT: BBIIOIHATH TATOBble pacueTsl, | 3agaHus (1 - 8)
MOE37I0B. ONpEeNeNATh  HOTpeOHOE  KOIMYECTBO  TOPMO3OB,
pacyeTHYIO CHITy HaJKaTHsl.

OOGyuaronuiicst BiangeeT: TexHosornedd — mpoBeneHus | 3amanus (1 - 3)
TATOBBIX PAaCUCTOB.

I1K-3.2. BrimomHseT pacueT TOpMO3HBIX | OOydJarommiics 3HAeT: XapaKTEpPHCTUKH  pexuMoB | Bompockr (16 - 42)

CPEJICTB, oTIpeJIeIIsIeT pacxon | IBMXKEHHS TI0€3/1a; METOAbl pealu3alid Cuil Tiaru W | 3amanus (24 - 69)
JHEPropecypcoB U TPOBEpSieT  Ha | TOPMOXKEHHUS.

3¢ PEKTUBHOCTH ucronb3oBanus | OOywaromuiics yMmeeT: omnpeaessiTb Maccy cocrasa, | 3amanust (1 -15)
JIOKOMOTUBHOU MOITHOCTH. JUIMHY TOPMO3HOI'O IMYTH, CKOPOCTb ABHXXEHUS U BpEeMs

X0Zla TO TepPEeroHy; BBIOMpATh palMOHANIbHbIE PeXXUMBI | 3axaHus (4 - 6)
JIBIDKEHUS TI0€3/1a.

OOyuaronuiicst Blajgeer: METOJaMH HOPMHPOBAHUS
pacxo/ia pecypcoB Ha TATY IOE3/I0B.

[IpomexyTounas aTTecTarus (3K3aMeH) IPOBOAUTCS B OJTHON U3 CIEAYIOMIUX (OpM:
1) oTBeT HaA OWIIET, COCTOSAIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUYECKUX 3aJIaHUM;
2) BoinonHenue 3aganuit B OMOC.

[IpomexyTouHas aTTecTanus (3a4eT) MPOBOJUTCS B OAHON U3 CIEIYIOMHX (GOpM:
1) cobecenoBanue;
2) BoinonHenue 3aganuit B OMOC.



2. Tunosble! KOHTPOILHBIE 32JaHUS WM MHbIE MATEPHAJIBI JJIs1 OLCHKH 3HAHUI, yMeHMIA,
HABBIKOB M (MJIM) ONBITA AeSATeIbHOCTH, XapPAKTEePU3YOIINX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHM i

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN) /Il OLIEHKH 3HAHNEBOr0 00pa30BaTeJIbHOIO
pe3yJbTarta

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pPe3yJIbTaT:

Kox v HauMeHOBaHUE WHAMKATOPA O0pa3oBaTebHbIN Pe3yIbTaT
JIOCTHIKCHUSI KOMIICTCHITHH

I1K-3.1. PaccuntbiBaer ckopocth | OOydarommuiics 3HAET: TEOPUIO [BIDKEHHS I10€3/1a, OCHOBaHHYIO0 Ha 3(deKkTHBHOM
JIBUOKCHUS B JTFOOOM TOYKE IyTH U | IKCIUTyaTAlMH MMOJBHKHOTO COCTABA.
BpeMEHH  XOJa  TIoe3na 1o
MeperoHaM IMpU  ONTUMAIbHBIX
PEKUMAax BOXKICHHS MOE3I0B.
Tlpumepwvr sonpocoe/3adanuii
Tecm 1
Ymo obecneyusaem KOHCMPYKYUSL NOOBUHCHO20 COCTNABA?
a) besonacHocmv O08UdNCEHUA NPU OONYCKAEMbIX CKOPOCMAX HA NPAMBIX U KPUBLIX YYACMKAX NYMu, HIABHOCMb X004,
00CMAamoyHyI0 yCmouyu8oCms U NPOYHOCHIb.
6)n1aeHoCmsb X00a, OOCMAMOUHYIO YCMOUYUBOCMb U NPOYHOCHb
8)6e30nacnocmy 08UdICEHUsL NPU HE OONYCIMUMbBIX CKOPOCIIAX HA OMOENbHBIX YUACMKAX Nymu

2) MAKCUMANLHO PA3BUBAIOWYIOCS CKOPOCMb OBUIICEHUSl HA NPSAMbIX U KPUBLIX YYACMKAX NYMU, C 8b100POM ONpedeeHHbIX
ocobenHocmell napamempos 10KOMOMUEdA.
Tecm 2
B 3asucumocmu om ucmounuxa snepeuu 05t npedpaweHUs ee 8 MEXAHUECKYI0 pabomy J0KOMOMUEbl HOOPA3OEIAIOMCA:
a) Ha 3asucumvle (ABMOHOMHbBIE) U He3asUCUMble (HeaBMOHOMHbLE);
6) Hezagucumbvle (Hea8MOHOMHbBIE) UTU 3ABUCUMBLE (ABMOHOMHbBLE),
8) Hezasucumble (A8MOHOMHbBLE) U 3A8UCUMbLE (HEABMOHOMHbLE),
2)3asucumvle (ABMOHOMHbIE) U HE3ABUCUMbLE (HEABMOHOMHDBIE).
Tecm 3
Buibepume npasunvroe onpedenenue:
a) Dnexmpogo30M HA3LIBAEMCS IOKOMOMUS, UCTHOYHUKOM IHEPSUU KOMOPO20 AGIAEMCsL INEKMPUYECKds IHepeUsi, NOLyHaemast
uepe3 KOHMAKMHYIO Cenb OM INEKMPUYECKUX CMAHYULL,
6) Dnexmpogo3oM HA3LIBAEMCS IOKOMOMUS, UCTHOYHUKOM IHEPSUU KOMOPO20 AGIAEMCsL INEKMPUYECKdsl IHepeUsi, NoLyYaemast
om coO6CmBeHH020 Ou3eNb 2eHepamopd,
8) Dexmpo8030M HA3LIBAETCS NOOBUIICHOU COCMAB, UMEIOUWULL 8 KAYecmae CULOBOU YCMAHOBKU 2A308V10 MYPOUHY;
2) Dnexmposo3om HA3bIBAEMCsi TOKOMOMUS, KOMOPLIL NOLYyYAem AeKMPUYECKYI0 IHEPeUlo Yepe3 KOHMAKMHYIO cemb, 20e
2IeKMPOoOsUameniu YCMaHo81eHbl 8 MOMOPHBIX 8A20HAX, KOMOPble 6MeCme C NPUYERnHbIMU 00pa3yom CeKyuu.
Tecm 4
Yxaowcume npasunvrvrii omeem:

a) Jlokomomug npedcmagnsem cobol CUNOBYI0 MA208YI0 YCMAHOBKY, 08U2AIOWYIOC NO PENlbCOGbIM NYMAM U NPEOHAZHAYEHHYIO
011 nepemewyerst NOOGUICHO20 COCMABA UIU OMOETbHBIX 8A2OHO8;
6) Jloxomomue npedcmasisiem co60ii YCMAaHOBKY, NPeOHAZHAUEHHYIO OJisl nepeMeerusi OMOeIbHbIX 8A2OHO8;
8) JlokomMomueom HA3b1864€MCs COBOKYNHOCHb JJIeKIMPOMEXAHUYECKUX, NHeBMOINeKMPUYECKUX V308 U azpe2amos;
2) Jlokomomusom, Ha3vieaemcs Mpancnopmuoe cpedCcmso, NPeoHA3HayeHHoe 0I5l nepeMeleHUs 2py308 No dHcesie3Holl dopoee.
Tecm 5
Dunepzocucmema — 3mo:
@) COBOKYNHOCMb KPYNHBIX NEKMPUYECKUX CMAHYUL, 00beOUHEHHBIX JUHUAMU DIeKMponepeoauu U cO8MeCmHO NUMAruux
nompebumenei 3NeKMPUYEcKoll U Menio8ol IHepeuel;
6) HebobLUE IeKmpUiecKie CMAHYUY, 00beOUHEHHbLE TUHUSAMU JTIeKmponepeoay
8) COBOKYNHOCHb KPYNHBIX nOmpebumenetl, Komopbvie NUMarom 31eKmpuieckol U menjiogoll sHepauell JieKmpuiecKue CmaHyuu;
2) IUHUY INEKMPOnepeoay NUMarowux nompeoumenel 31eKmpuiecKkoll sHepauell.
Tecm 6
Ha xaxux ywacmkax ocobenno nposeusiemcs 6blCoKkas 3P HexmusHocms nexmpuieckol msaeu?
a) Ha yyacmkax c neekum npoguiem nymu;
6) Ha yuacmkax co cpeOHUM npoghunem nymu,
8) HA POBHBIX YUACMKAX NYMU,
2) HA Y4acmKax ¢ maxceablm npoguiem nymu.

! TlpuBoasTcst THUIOBBIC BOMpOChl W 3aaaHus. OLEHOYHbIE CPEeNCTBA, INpPEJHA3HAYCHHbIC IS IPOBENEHUS ATTECTALIHOHHOTO
MEpOIPUATHS, XPAHATCSA Ha Kadeape B TOCTATOYHOM JUIsl MPOBEACHUS OIEHOYHBIX MPOIELYp KOIMYECTBE BapuaHTOB. OIEHOYHBIC
CpeACTBa MOJJIEKAT aKTyaJlM3alMd C YYEeTOM pa3BUTUS HAyKH, oOpa3oBaHUs, KyJbTypbl, SKOHOMHMKH, TEXHHKH, TEXHOJOIWH W
couunaigbHON cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKAHHSI OLICHOYHBIX CPEJICTB CPeIn 00YUarOIMXCsl YHUBEPCUTETA
HecyT 3aBellylonni kadeapoi u npenojaBaress — pa3padoTYMK OLIEHOUYHBIX CPEICTB.



Tecm 7

Kaxue enewnue cunvt oeticmeyrom na noezo?

a) ynpaensiemvle — CUibl CONpomugieHus osudcenuio W, cuna mszu Fx u neynpagnsemvle - mopmosnas cuia Bm;
6) ynpaeisiemble — Cuibl CONpomuGiIeHus osudcenuio W, neynpaensiemoie - mopmosuas cuna Bm u cuna msaeu Fx;
8) ynpagnsiemvle — cuia maeu Fx u mopmosnas cuna Bm, u neynpasnsemvie — cunvi conpomugnenus osudxcenuio W.
Tecm 8

Kaxyto cucmemy snexmpocrabcenus ucnonv3yom Ha sicenesHvix dopozax Poccuu?

@) NOCMOAHHO20 U 0OHOpA3HO20 NepeMenH020 MoKa, (mpembvs asza — penvcol);

6) nepemenHozo moka,

8) NOCMOAHHO20 MOKA,

2) 00HOPa3H020 NEePeMeHH020 MOKA.

Tecm 9

Kaxas nomunansnas eenuuuna nanpsasxcenus peenamenmuposana Ilpasunamu mexHuueckou dKCRIyamayuu 8 KOHMaKxmHou cemu
INEKMPUYECKO20 NOOBUIICHO20 cocmasa?

a) 25 kB — npu nocmosinnom moke u 3 kB — npu nepemennom,

6) 3 kB — npu nocmosanuHom moxe;

8)3 kB — npu nocmosnnom moxe u 25 kB — npu nepemenHom;

2) Hem NpasuIbHO20 omeema;

Tecm 10

Hlupuna koneu Poccutickux dtcene3Hvlx 00poe pasHa:

a)1520 mm; 6)1540 mm; 8)1522mm; 2)1632 mm.

Tecm 11

To uucny cexyuii 91eKMpo8O3bL OEIAMCL:

a) Ha 00HO-, 08YXCEKYUOHHbIE;

0) Ha 00HO-, 08YX- MPEXCEKYUOHHbIE,

8) Ha 00HO-, 08YX- MPEX- U YEMBIPEXCEKYUOHHBLE, BOZMOICHOCTNL 00bEOUHEHUSL 08YX, MPEX UIU HEeMbIPEX CeKYULL DIeKMPOBO308
onst pabomwt no cucmeme CME;

2) Ha 08YX- MPEXCeKyUOHHbIE.

Tecm 12
Haszosume ocroghble pescumbl O8UNCEHUSL NOE30A:
a) peacum msieu, gvlbeea , XON0CMO20 X004, MOPMONCEHUSL,;
6) peacum msieu, gvlboeed, MOPMONCEHUS,
8) pedicum mseu u MmopPMONCEHUs,
2) pedcUM MoOPMOANCEHUSL.
Tecm 13
3a cuem uezo nosviuiaemest MEXHUKO-9KOHOMUYECKAsL IPDEKMUSHOCTIb INEKMPUYECKOl mseu?
a) 3a cuem GHeOPeHUsL CUCTEMbl NEPEMEHHO20 TMOKA NPOMBIUIEHHOU YACHONbL,
6) 3a cuem asmomMamu3uUpPOBaHUsl YRPAGIEHUsL YCIMPOUCMEAMU TIEKMPOCHAOICEHUS,
8) 3a cuem menvuezo 000pYO0sanus OJis MALOBbIX NOOCMAHYUU,
2)ece omeemvl 6epHbvl)
Tecm 14
B kaxux eounuyax paccuumuvisaromes yoenvHoie Cuiibl CONPOMUGLeHus?
a) m/ke; 6) m/m; )ke/ke; 2)xe/m.
Tecm 15
B kakoil nocnedosamenvrocmu KIOYAIOMCS MA20GbIE INEKMPOOGULAMENU NPU YEETUYEHUU CKOPOCIU OBUICEHUL?
a)C—CII-II; 6) CI[I-C—II ~C—II—-CII; ¢)[I-C—CII.
Tecm 15
K[ snexmpuueckou msaeu onpedensemcs popmynou.
aynln2n3nd; 6)n; enln2n3ndns; e nln2
Tecm 16
Mooicno nu cnpsmasime 21emMeHmbl NPO@UIsL RYMu ¢ RPOMUSONOLONCHBIMU 3HAKAMU? a)nem, 6) Oa.
Tecm 17
Ha xaxom npogune nymu npouzsooumcsi anpobuposanue mopmo308? a) Ha 20pU30HMAIbHOM U CHYcKe; 0) Ha 20pU30HMATLHOM,
8)Ha cnycke 2) Ha nooveme.
Tecm 18
Om yezo obpaszyemcsi OONOIHUMENbHOE CONPOMUGIEHUE Noe30a? a) om YKIOHA nymu, 0) om KpuusHel Hymu, 6) om
ammochepuvix yCioguil; 2)6ce Omeemnl 6epHbl.
Tecm 19
Ipu Kkaxoti MAKCUMANLHOT CKOPOCMU OONYCKAEMCsl NPOE30 6XO0OHbIX CMPENOK, eCiu noe30 OCMAHABIUBACMC s HA CMAHYuU? @)
40km/u; 6) 50km/y; 8)60km/u; 2)30km/u.
Tecm 20
Pacyemnsiti noovem — smo...
a)Haubonee mpyouwviii yuacmox nymu 015t 08UdICEHUSA N0e30d, HA KOMOPOM 00CMU2AEmM st KOHCMPYKYUOHHASL CKOPOCTb,
0)Haubonee necxuti yyacmox nymu 05 08UICEHUSL N0€30d, HA KOMOPOM OOCMULAEeMCsl PACHemHas CKOPOCMb,
8)Haubonee mpyoHulii y4acmox nymu 05 08UNCEHUA N0e30d, HA KOMOPOM 00CMU2Aemcs MUHUMATbHASA CKOPOCHb,

2)Haubonee mpyoHwiii 015 08uUdNCeHUs 8 OAHHOM HANPABLeHUY NPOPULL NYMU, HA KOMOPOM 00CMUAemcs paciemHas CKOpoCmb.
Tecm 21




Cropocmb 0sudicenus noe30d no Y4acmiy ¢ y4emom 6pemMenu Ha pa3eoH, 3ameoieHue U 6pemMenu Ha CMOSIHKY:
a)mexHuyeckas

6)x0008as

8)ynacmrosast

2)mapupymuas

Tecm 22

CKotbko Mempo8 3anac OnuHbL Ha HeMOYHOCHb YCMAHO8KU noe30a?
a)lOm

0)15m

8)20m

2)25m

Tecm 23

Tseosas xapakmepucmuka 10KOMOMUBA - IMO 3ABUCUMOCITIL!
a)Cunbl msieu om epemeHU O8UICEHUS

6) Cunvl mszu om cKoOpocmu 08UICEHUs.

8) Cunvl mszu om conpomueenuss 08UNCEHUTO

2)Cunbl msieu om yckopenusi

IK-3.2. BrimonasieT pacder | OOyuaronuiics 3HaeT: XapaKTePUCTHKN PEKUMOB ABMKCHHS TTO€3/1a; METOJIBI peaTi3aIiiu
TOPMO3HBIX CPEICTB, ONPECISIET | CHII TATH U TOPMOXKEHHSI.
pacxon JHEPropecypcon u

mpoBepsieT Ha  3PPEKTUBHOCTH
HCIIOIb30BaHHS JIOKOMOTHBHOM
MOIITHOCTH.

Ipumepwr sonpocoe/z3adanuii
Tecm 24
Cropocmb 0sudicenus noe3oa no y4acmxy 0e3 yuema epemMenu Ha pa3eoH, 3ameodieHue U 6pemMeny Ha CMOSHKY:
X0006ast
yuacmkosas
mexHuyeckas
Hem 8epHO20 omeema
Tecm 25
Ha srcenezno0oposcnom noosuicHom cocmase npUMeHs0omMcs 8U0bl MOPMONCEHUS.!
@puryuontoe, pegepcusHoe, S1eKmpoOMacHUMHoe
nHeeMamu4eckoe, 31eKmponHeeMamuieckoe u pyuHoe
2py3080e, NACCANCUPCKOe ,8bICOKOCKOPOCMHOE
cyacebHoe U IKCMpennoe
@puryuonHoe, INEKMPONHEBMAMUYECKOe U PYUHOE
Tecm 26
B 3a6ucumocmu om ucmounuka snepeuu u MawuH 05 NPEEPAEHUs. ee 8 MEXAHUUECKYI0 pabomy msa208blll NOOBUIICHOU COCTNAE
noopazoensiom Ha.
971eKMPOBGO3HbILL U MENTOB03HbII
9NEKMPOBO3HBLIL , MENI0BO3HBIU, 2A30MyPOOBO3HYIU
MA2UCMPATLHBLN U MAHEBPO8bll
9NEKMPOBO3HBLIL , MENI0BO3HBIU, 2A30MYPOOBO3HDIU, MOMOPOBALOHHDIL
ABMOHOMHBIU U HEABMOHOMHUYLI
Tecm 27
Om uez2o He 3a8UCAM USMEHEHUs HASPY30K OM KOJEeCHbIX Nap Ha penbcyl?
Om pacnonodxceruss u cnocoda noo8eUsanUs MA08bIX dNEMEHMO8
Om passecku
Om KOHCMPYKYUlU peccopHo20 No08eUBaHUs
Om ycmpoiicme 011 nepedayu Cuivl mseu
Om KOHCMPYKYUU pamol MeLeHCKu
Tecm 28
Om uezo He 3a8ucum 6€30NACHOCMb 0BUNCEHUsL TOKOMOMUBA 8 KDUBBIX YUACMKAX Rymu?
Om ckopocmu 08udiceHUs
Om Hazpy30K om KOJIECHbIX Nap HA PelbCbl
Om 60K08020 dasienus Koaeca Ha peibe
Om memnepamypul OKpydHcaioujeti cpeosl
Tecm 29
Kax cnedyem paccmampusams 0susicenue 10KoMOMUBA 8 KPUBbIX YUACMKAX Nymu?
Kax nocmynamenvroe
Kax epawamensroe
Kax oonospemenno nocmynamenvhoe u 8paujamenvHoe
Kax neycmoiiuusoe
Tecm 30
3aknunueanue KonecHvIX NAP NPU MOPMOACEHUU CO30Aem HA NOGEPXHOCMU banoaica.
npoxam




noA3yH
BEPMUKANLHBIL NOOPE3
CKOb3VH
Tecm 31
Kaxkue cunvt conpomuenenus 08usicenuro noezod OMHOCAMCs K OCHOBHOMY CONPOMUBIEHUIO?
conpomusienue 8 KpUsbix
conpomusnenue mpeHust 8 OYKCO8blX NOOUWUNHUKAX
conpomusiienue om nPOCKAIb3bl8AHUs KOJEC N0 PelbCam U3-3d B03MONCHOU PA3HUYbLL 8 OUAMEMPAX KOeC
conpomusienue om HeHOPMATbHBIX NO2OOHBIX YCI08UU
conpomusienue om mpeHusi KaueHus Koaec no peibcam
conpomuenenue om noodbemos
conpomusiienue 6030YUHOU CPeobl
conpomueienue om yoapos Ha CIMbIKAX U HePOGHOCMSX Nymu
Tecm 32
CHudicenue cuibl CONpOMUGIEHUSE OBUINCEHUIO OM MPEHUSL KAYeHUsi 00CMUSAEMCSL 3 CYem YMeHbULEHUL:
Ha2py3KU OM KOAECHbIX NAP HA PelbCbl
ouamempa Kosec
meepoocmu Mamepuaia Koiec u peibcos
6ce omeembl 8epHbl
Tecm 33
Yem onpedensemcsi HeoOX00UMoe KOIUYeCmeo KOLECHbIX Nap y 10KOMOMUed.
a) Yucnom menesicex.
b) Yucrnom xonecno-momopuwix 610K08.
¢) Maccoti nokomomuga u 00NycKaemou Hazpy3Kol om KOJeCHOU napbl HA PebCbl.
d) Mamepuanom

Tecm 34

IlocnedosamenvHocms CHpAMIEHUA NPOGUASL RymU

a) Cnpsamume 8blbpanHble yuacmKi npoQGuIs nymu

b) Cnpsamume yuacmku 6 niame nymu

¢) Bvibpams yuacmxu ons cnpsamaenusi npo@uis nymu

d) Pacuumamu Ounbl KpUBLIX NAAHA NYMU, 3A0AHHBIX 2PA0YCAMU YEHMPATbHO20 Yaia

Tecm 35

Vpasnenue osuocenus noeszoa 8 obwem sude 3mo:

a)ceA3U MedHcOy CUNAMU, OeUCMBYIOWUMU HA Noe30, ONUHHOU Noe30d U YCKOPeHUeM e20 08UNCeHUs

6)cea3u Mexcoy cunamu, 0elucmayiouumMu Ha noe3o, Maccoll N0e30d U YCKOpeHuem e20 O8UNCEeHUS

8)C6:3U MeHCOy HeWHUMU CULAMU, OelICINBYIOWUMU HA N30, MACCOll N0e30d U YCKOPEeHUeM e20 08UNCeHUs
2)cea3uU MexHcOy CUNOU mA2U U CUNOU CONPOMUBTEHUS, OeliCMBYIOWUMU HA Noe30, OTUHHOU N0e30d U YCKOpeHUeM e20 O8UNCeHUs
Tecm 36

Yoenvnoe conpomuenenue osusxcenuio 6a2ono8 ¢ ygenuvenuem HazpysKu Ha ocb:

a) Yeenuuusaemcs

6) Ymenvwaemes

6)Ocmaemcs HeusMeHHbIM

Tecm 37

OcHosHoe yOenvbHoe COnpOmusneHue 08UNCEHUIO COCTNABA 3A8UCUTN ON.

@)CKOPOCMU OBUNCEHUSL

0)HacpysKu Ha ocb

8)CKOpOCmU 08UMICEHUSA U HASPY3KIL HA OCb

Tecm 38
Ipodonbrulil npohub dcene3Ho00PoICHO20 nymu (npoduis nymu) 5mo:
a)Buo sceneznooopoocrnoco nymu ceepxy
6)IIpoexyusi #cene3no00poOAICHO20 NYMU HA 20PU30HMATILHYIO NIOCKOCTb
8)Bepmuxanvuviii pazpes sHcene3sHo00poAHCHO20 NYymiu
Tecm 39
Mooenb noeszda 6 meopuu TOKOMOMUBHOU MA2U IMO.
a)Mamepuanvras mouxa ¢ Maccoii noe30a 8 YyeHmpe e2o Mmsicecmu
6)Cucmema macc 10KOMOMUBOB U 8A2OHO8
8)Cucmema macc 6a2onos
Tecm 40
Buibpams éepuvie sapuanmuvl omeema
Onemenm npoguns nymu smo:
a)lloovém
0)Cnyck
8)Buo orceneznodoposrcrnozo nymu ceepxy
2)lnowaoxa




Tecm 41

Ymo Hazbieaemcst CyenHvim 6ecom?

a) 8ec npuUXOOAWUILCS HA 8eCb TOKOMOMUB

6) sec npuxoosawuiics Ha cyennvle KIT

8) gec npuxodswuiics Ha cyennvle KII, komopule césnzanvt ¢ TO/]
2) uacmuv 6eca npuxoosUe2ocst Ha 0Chb

Tecm 42
VYpasenenue osuscenus noesoa 6 obuem ude MONCHO 3aNUCAMD:
a) F yl=m dv/dt

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

6) F y=(m+Y:J /(R B"2)+Y:J o/(R "2 )+Y:(J au2)/(R 72 )) dv/dt
2) F y=y(l1+m)dv/dt
Tecm 43

Kakoe mopmoosicenue npumensiiom npu co30anue mopmo3Hvlx cui?
a) dneKmpuiecKoe u NHeGMAMuUYecKoe MopModlceHue
6)271eKMPONHEeBMAMUYECKOe U NHEGMAMUYECKOE MOPMOICEHUE
8) MexaHu1ecKoe U INEeKMpPUIecKoe
2) aneKmpu1ecKoe u peocmanHtoe
Tecm 44
Ha xaxyro napy cun mosicrno pasnosxcums kpymswuti momenm(Mx) ?
a) FI; F
6) F2; Fl
8) FI; Gk
2)F2; F
Tecm 45
Buvibepume seproe ymeepoicoenue
A: Cunvl conpomuenenusi O8UNCEHUIO N0e30a 0elUCMBYION 80 BCEX PEHCUMAX OBUINCEHUS
b B pescume xon0cmo2o x00a Ha noe3o0 He Oelicmeylom HUKAKUE CULbL
a) eeprHo moavko A
6) 6epro moavko b
8) 006a ymeepoicoeHuss 6epHbl
2) 0b6a ymeepoicoenus He 6epHbl
Tecm 46
Kaxue 3a0auu pewwaem TTII:
Buibepume 3 eepnvix ymeeparcoenus:
a) obecneuenue 6e30NACHOCIU OBUINCEHUSL NOE3008
6) cobnodenue epaghuxa dsudceHue noe3oa
8) cobr00eHUe mazu 80 8peMs 08UdCeHUe N0e30d
2) obecneueHue IKOHOMUYHOCIU NOE30HOU pabombl
Tecm 47
Dopmyna onpedenenusi YUKMUEHO20 NOObeMA OISl INEMEHMOB8 NPOPUIS NYyMU, He NOOTEHCAUUM K CRPAMIEHUIO
a)i cN=(@(_1-S 1+i 2:S 2+-~+i n'S m)/(S 1+S 2+--+S n)
6) i cN'=700/S ¢ Y. (i=1)"nzS kpi/R_kpi
8) i cN'=700/R kpi
2ic ==%i N +icY
Tecm 48
Kaxkue oeticmeyrowue na noezo cuivl OMHOCAMCS K YNpaeisieMbim?
a) cuna mseu; cuia COnpoOmMuUGLeHUs OBUINCEHUIO NOe30d
6) cuna mseu; cuna COnpOMuUGLEHUst 8030yXa, MOPMO3HAsL CULd,
8) cuna conpomueieHuss O8UNCEHUIO NOe30a
2) mopmo3nas cuna; cuna msieu
Tecm 49
Ha xapaxmep nocmynamenbno2o 08udicenus Cetl CUCTNEMbL GIUSLIOM
@) MONbKO GHEWHUe CULbL UYL UX COCMABTSIOWUE, HANPAGIEHHbIE NO X00Y OBUINCEHUSL UTU 8 RPOMUBONOJIONCHYIO CIOPOHY
6) enympennue cunvl kavenust noowunuuxa ¢ KIT u neposnocmu nymu
8) I[lonepeunvle cuivl 60 6pemst OBUINCEHUSI NOE30A U CUIbI BOHUKAIOWUE O PENbC
Tecm 50
Tpuuunsl necmabunrbHOCMU MA2OBHIX CEOUCME TOKOMOMUBA MONCHO KAACCUDUYUPOBATNL
@) KOHCMPYKYUOHHbLE U BHEUIHUE
0) 6HewHue U YCl06HbIE
8) ynpasgisiemule U Heynpasisemble
Tecm 51
Buibepume nesepnoe
K enympennum npuuunam necmabuibHOCmMu ms208blx C80UCHE TOKOMOMUBA OMHOCUMCSL
a) pasnuya ouamempog KI1
6) cocmosiHue nogepxHocmell Koieca u penvcd
8) enusnue cxemol coedunenus TN




2) pasnuya yacmom epawerus TO/

Tecm 52

Buibepume neseproe

K enewnum npuuunam necmaburbHoCmu msa206blx C80UCME TOKOMOMUBA OMHOCAMCS

@) pasnuyHble HCeCMKOCmU MA206bIX Xapakmepucmuk TO

6) Konebanue noopeccoperHoll Yacmu 10KOMOMuUBa

8) cocmosiHue nogepxHocmell Koaeca u peibed

2) pasHomepnocms pacnpedenenus éeca rokomomuea no Kil

Tecm 53

Dopmyna onpedeneHus PuKMUBHO20 NOOveMA 018 HNeMeHMO8 NPOPuUILL Nymu NOOLEHCAUUM K CAPAMIEHUIO
a)i_cN=(i_I-§_1+i 2:§ 2+--+i nS W/(S_I+S§ 2+--+S n)

6)i cN'=700/S ¢ Y. (i=1)"n
8) i cN'=700/R kpi

2ic ==%i N +icV
Tecm 54

Dopmyna obweti KpymusHvl CHPAMIAEMBIX 2NEMEHMO8

a)i cN=(@(_1-S 1+i 2:§ 2+-+i n'S m)/(S_1+S 2+--+S n)
0)i cN'=700/S ¢ Y _(i=1)"n
8) i_c™N'=700/R_kpi

i c ==i N +icM
Tecm 55

Dopmyna 0ns onpedeneHust 6eca cOCmasa

a) Q=(F kp-P_n (v O0+i_ p))/(w O™)

6) O=(F kp-P _n (0w ON'+i p))/(w ON+i p)

8) O=(F kp-P_n (o ON+i p))/(w 0"N'+i p)

2) O=(F kp-P_n (w ON'+i p))/(w_0)

Tecm 56

Dopmyna 015 nposepKu 6eca cocmaga Ha Mpoeanue ¢ Mecma Ha CIAaHYUY U OCMAHOBOYHBIX HYHKMAX

a) Q mp=F xkmp/(w_mp” +i_mp )+P n

6) O mp=F xkmp/(w_mp” +i_mp )+P n

8) O mp=F xmp/(w_mp”™ +i_mp )-P_n

2) O mp=F kmp/(w_mp"™"+i_mp )-P_n

Tecm 57

Dopmyna 01 onpedenenust 6eIUNUHBL PACYETNHO20 MOPMO3HO20 KOIPpuyuenma

a) p_xp=(2:K_p )/(O_mp-P_n)

6) 9_xp=(2 K_p )(Q+P_x)

6) ¢_kp= _pINQ-P_x)

) p_xkp=(2: K_p )/(Q_mp+P_n)

Tecm 58

@opmyna 0gudiceHUs noe30da 8 pedicume msee

a) F y=F xtW

6) F y=tW

6) F y=B m+W

Tecm 59

Dopmyna 0gudicenus noe3oa 8 pedcume gvlbe2a

a) F y=F xtW

6) F y=tW

8) F y=B m+W

Tecm 60

Dopmyna 08udICeHUs NOE30A 8 PEACUME MOPMOICEHUSL

a) F y=F kW

6) F y=tW

6) F y=B m+W

Tecm 61

Buibepume negeproe

Kakue memoowr ucnonwssyiomes 8 Memooonocuu uccied08anus mseu noe3008

a) UHOYKyus

6) useecmuule ghaxmol

8) ananus

2) 8blOBUaAEeMbl 2UNOMESbL

Tecm 62

Buvibepume seprnoe. Peowcum msazu -

a) Oeticmayrom cuibl mA2uU U CUIbL CONPOMUBIEHUs 08UdCeHUs. YcKopeHue bonbiue HyA, 08udceHue noe30d pagHoyCKOPeHHOe.
0) cunbl mazu U MOPMOICEHUS, OMCYMCMBYIOM, eCb CULd CONPOMUBLEHUs O8UNCEHUs, YCKOpeHue pagro (), dgudceHue noesoa
PABHOYCKOPEHHOE

8) Oelicmeyom Cuabl ma2u, CUuibl MOPMONCEHUS U CUTLL CONPOMUBLEHUsL 08UdICEHUA. YCKopeHue 6oabuie HYA, 08UdCeHUe Noe30d
pasnogecHoe.

Tecm 63




Buibepume seproe

Peotcum gvibeza -

a) mopmodicenHue Omcymcmeyem, ecmv CUIA MA2U U CUid CONPOMuUGIeHus 08udxiceHus:, yckopenue pasto 0, 0gudicenue noesod
pasHoeecHoe

6) cunvl msazu U MOPMOACEHUS. OMCYMCMBYION, eCMb CULA CONPOMUBTEHUs 08UdCeHUs, ycKkopenue pasho (), dgudicenue noesod
pasHogecHoe

8) Cunbl mscu OMCYMCMEYIOm, eChb CUlbl MOPMONCEHUsT U CONpomusieHue 0sudxcenus. Ycxopeuue 6oavuie 0, OgudiceHue
pasHozameoneHHoe

Tecm 64

Buibepume seproe

Peoicum mopmooicenus -

a) Oelicmeyiom Culbl mseu U CUlbl CONPOMUBLEHUS O8UdICEHUs. YCKopenue bobuLe MY, 08UdNCEHIUe N0e30d PABHOYCKOPEHHOe.

6) cunvl msu U MOPMOACEHUS. OMCYMCMBYION, eCMb CULA CONPOMUBTEHUs 08UdIcenUs, yckopenue pasto (), dgudicenue noes3od
PAasHOYCKOpeHHoe

8) cunbl msicu OMCYMCMEYIOm, eCb CUIbl MOPMONCEHUs. U CONpomusienHue 0sudxcenus. Ycxopenue 6oavue 0, Osudicenue
pasHo3ameoneHHoe

Tecm 65

Baoicnetiwasn xapakxmepucmuxa 10KOMOMUG AGIAEMCs

a) MOPMO3HAS XAPAKMEPUCTIUKA

6) 8peMeHHas XapaKmepucmuxda

8) Ms206a5 XaPAKMEPUCUKA

2) Xapaxmepucmuxka pazeona

Tecm 66

Pewenue mopmosnoii 3adauu cocmoum

a) 6 ompeodenenuu MAKCUMAIbHO OORYCIMUMOU CKOPOCMU O08UdCEHUsT noe30a No Haubolee KPYmMoMy CHYCKY Y4acmKa npu
3A0AHHBIX MOPMO3HBIX CPEOCMBAX, NPUHANOM MOPMOZHOM HYMU, 015 3A0AHHOU OIUHbL CIMAHYUU.

0) 8 onpedeneHuu MAKCUMATLHO OORYCIMUMOU CKOPOCMU OBUJNCEHUsI noe30a No Hauboiee KPYMoOMY CHYCKY U HPUHAMOM
MOPMO3ZHOM HYMU.

8) 6 onpedeneHuu MAKCUMALbHO OONYCHMUMOU CKOPOCMU O08UdCeHUsi noe30d no Haubolee Kpymomy CHYCKY YYacmka npu
3A0AHHBIX MOPMOZHBIX CPEOCMBAX U NPUHIIOM MOPMOZHOM NYHIL.

2) 6 onpedeneHuu MAKCUMAIbHO OONYCIMUMOU CKOPOCMU O8UJCEHUS. N0e30d N0 PACYEHOMY CHYCKY YYACMKA Npu 3A0AHHbIX
MOPMO3HBIX CPEOCMBAX U NPUHSIMOM MOPMOZHOM Nymu, 0151 3a0AHHOU OIUHbL CIAHYUL.

Tecm 67

Buibepume nesepnoe

K ocnosnomy conpomuenenuro 0gusicenust noe3oa OmHOCUmMcs

a) conpomugnenue mpenusi CKOJbICEHUsL KOAEC NO PENbCam

6) conpomusnerue 8030yuHOU cpedbl

8) CONPOMUBTIEHUSL COCMABA NPU OBUINICEHUIO HA YKILOHAX

2) conpomuenenue mpeHus KaueHust Koec no penbCam

Tecm 68

Ozpanuuenue cunvl msieu no CYenIeHuio 3aKT04aemcsi 6 mom, Ymo

a) Haubobwas cuna msau Menio8o3a He O0INCHA NPEGLIUANMD CUTLY CYENTEHUSI KOJEC C PelbCaMU YMEHbUeHUeM OIUHbL WMAH2
6) HaubobWaAs cuna maeu Menio8o3a OO0NNCHA NPEGLIUAMY CUTLY CYENTEHUS. KOJLeC C PelbCAMU YEETUYeHUEM ONUHbL WMAHE

8) HAUMEHbWAS CUNA MU MENN0B03A OOIICHA NPEGHIULAMY CUTLY CYENLEHUS KOJIeC C PelbCAMU YMEHbUEeHUeM OIUNHbL WMAHe
Tecm 69

Jononnumenvhoe conpomuenenue 8o03HuKaen

sblbepume HegepHoe

@) npu npeodoaeHUU NOOLEMOB

6) npu HU3KOU memnepamype

8) npu conpomusneHuy 6030YUHOU cpedbl

2) NpU CUTbHOM BCTPEUHOM UU DOKOBOM 6empe

2.2 TunoBble 3aJaHUA VISl OLEHKH HABBIKOBOI0 00pa30BaTeJIbHOI0 pe3yJibTaTa

[TpoBepsiembIit 00pa3zoBaTEIBHBIN Pe3yJIbTaT:

Kon u HaumeHnoBaHue OO0pazoBartesbHbIA pe3yIbTaT
UHAMKATOpa JOCTUXKEHUS
KOMIIETCHIIUU

IIK-3.1. PaccunthbiBaeT ckopocTh | OOyYarOmUiics yMeeT: BBIOJIHATh TATOBBIC PACUCTHI., ONPEACIATh MOTPEOHOE KOJIUYECTBO
JIBIDKEHUS B JIIOOOW TOYKE MYTH | TOPMO30B, PACUCTHYIO CHITy HaXKaTHSI.

W BpeMEHH XOoJa Ioe3da I10
MeperoHaM TPH  ONTHMAIBHBIX
pEKUMax BOXKIACHHSI IOE3/I0B.




B pamkax BBINOJHEHHSI KYPCOBOIO IPOEKTa HEO0XO0AHMMO BBINOJHHTL PACYEThl IO CJAEAYIOIINM
pasjiejiam:

IIpakTnueckoe 3axanue Ne 1
Tema: O0uue yka3zanusi no BpinosiHenuto KIT

ITnan nposedenus 3ansamus
1.M3naratotcst Tpe©GoBaHMs VIS BEINIOIHEHUS KyPCOBOTO NPOEKTa (OCHOBHBIE TIOJIOXKEHHUS).
2.06c¢yxnaercs crpykrypa KII.
3. O6cysxaeHue npernoaBarelis ¢ 00y4aloMKCs OCHOBHBIX MTOJIOXKEHHH 1o BbInosHeHnto KII.

IIpakTnyeckoe 3axanue Ne 2

Tema: OCHOBBI TATOBBIX PACYETOB
IInan nposedenus 3ansamusi
1. Llens manHOTO pasnerna (BBIIOIHEHHE TATOBBIX PACUETOB).
2. [IpoBecTn aHanm3 u cCupsMIICHHE IPOMUIIA MyTH.
3.YcTaHOBHUTH BETMYHMHBI PACUETHOTO 1T0{bEMA, MAKCHMAJIBLHOTO CIyCKa U IOJIbeMa.

[lenpio MPaKTUYECKOTO 3aHATHUS SIBISIETCS] — BBIOpATh MCXOIHBIC AAaHHBIE, COTTIACHO MOCIEAHEeH mudpe cBoero mudpa
JUIl 3a0YHHKOB WJIM TIOCHeTHEH nudpe 3a4eTHON KHIDKKM (A7 O4HOM ¢opMbel oOyueHus). Bapuantsl mpodwuieil mytn,
MPEJICTAaBICHHBIC B KOHIE METONUYECKHUX ykasaHuii (cM. [lpwioxenue 1), BbIOMparOT 1O mpeamociennedi nudpe
COOTBETCTBEHHO.

OOpatiTh BHMMaHHE Ha TOYHOCTb BBIYMCJICHUI INpPU BBINOJIHEHHH pacyeToB, JOJDKHA OBITh B COOTBETCTBHUU C
IIPaBUJIIAMH TATOBBIX PacyeToB JUIs moe3fHoH paboTsl (IITP).

HeoOxoaumo oco3HaHue, Jyis 4ero crpsmuisieTcs npoduib myTH. [ MOBBINIEHUs TOYHOCTH PE3YJIbTAaTOB TATOBBIX
pacyeToB, a TaKKe sl COKpalleHHs oObeMa IOCIEAHUX MU, CIIeOBAaTeNbHO, BPEMEHH Ha HX BBIIOJIHEHHE, HEOOXOIMMO
CHPSIMIISITE TIPOGIITB ITyTH.

PaccMoTpeTh MopsIIOK BRITIOTHEHHS U OOPMIICHHS PACUETOB IO CIPSIMIICHUIO SJIEMEHTOB PO UIIS ITyTH HA IIPUMEpE.

Bomnpocs! k 3aHsTHIO
1. B coOTBETCTBHY ¢ KaKMMHU TPEOOBAHUAMH HEOOXOANMO BBITIOJIHATH TOYHOCTH BBIYHCIICHHMH?

2. Ilpn MOCTPOCHHM KakKHX rpaduyuecknx 3aBHCHMOCTEH CleAyeT MOJb30BaThCsA TOJBKO MAacIUTa0amu, NMPUBEICHHBIMH B
Ta0IHIIe METOINIESCKUX YKa3aHUA?
3. nst yero HE0OXOAUMO CIPAMIIITE PO Ty TH?

4.B mporiecce CpAMICHUS KaKUe OTPAHUICHUS HEOOXOMMO YUUTHIBATE?

5. Yto HeoO6X0aUMO 4TOOBI pacdyeThl CKOPOCTH U BPEMEHU JBMKCHUS MOe3/a M0 YYaCTKy OBLTH JOCTATOYHO TOYHBIMU?

6. Kak ompenenuTh aOCONIOTHYIO BEIHYMHY PAa3HOCTH MEXKIY YKIOHOM CIPSMIIICMOTO y4YacTKa M YKJIOHOM IPOBEPSIEMOTO

s1emenra’?

7. Kakue sneMeHThI CpsMIISIEMOI TPpyIIIbI MOAJIEXAT IpoBepke?

8. AOCONIOTHAs BEIUYMHA PA3HOCTH MEKIY YKIOHOM CIPSMIIIEMOI0 Y4acTKa M YKIIOHOM MpPOBEPSEMOrO 3JIEMEHTa Kak

onpenensercs’?

9. Ha cpsiMIeHHBIX 3JIeMEHTaX PacloyioKEHHbIE KPUBbIE UeM 3aMeHsieTcs?

10. 3HaK KpyTH3HBI OKOHYATEIBHOTO YKJIOHA CIIPSMIICHHOTO y9acTKa B IPOJOIHLHOM MPOodHIIe MyTH KaKOTo 3HaKa MOXKET OBITh?
IMpakTyeckoe 3ananue Ne 3

Tema: OnpenesieHle Macchl COCTABA, YHCJIAa BATOHOB U 0Ceil cOCTaBa, JJIMHBI [10€3/1a M COCTaBa
Inan nposedenus sanamus

HUmets MpCACTABJICHUC O PACYCTHOM MOABEME U KaK €ro OonpeaACINTh

YMeTh onpenensiaTe Maccy COCTaBa Ui BRIOPaHHOTO PacdeTHOTO MOAbeMa
YMeTh onpenensaTh Maccy CoCTaBa, YuCjIo BarOHOB

B

Vmethb OIpEACIATh AJIMHY IOC34a U COCTaBa

L[eJ'ILIO MPAKTUYCCKOr'0 3aHATUA ABJSACTCA — O3HAKOMUTBHCA U HAYUUTHCA MPUMCHATH PACUCTHBIC IMMapaMETPhl JIOKOMOTHBA U
cocCTaBa.

BOIIPOCBHI K 3AHSTUIO
1. UTto Ha3bIBaeTCsl paCUETHBIM MOABEMOM ?
2. Enunnia namMepeHust pac4eTHON CUIIbI TATH JIOKOMOTHBA?
3. Ecnu nnuHa noe3ga MeHbIle WK paBHA JUIMHE NPUEMO-OTIPABOUHBIX MyTeH CTAaHIUI 3alaHHOTO y4acTKa, YTo
3TO O3Ha4aeT?
4, Ecnu sxe BBIUMCIICHHAS UIMHA [TOE3/1a MOIyYIIachk OOJIBbIIE [UIMHBI TPHUEMO-OTIIPABOYHBIX MyTeH, YKa3aHHOU B

3aJaHUM, YTO HEOOXOJMMO MPEAIIPUHSITE?




IIpakTHnyeckoe 3axanue 4

Tema: IIpoBepka Macchl COCTaBa HA TPOTaHHE C MeCTa, ONpe/ieJieHNe BeJHYHHbBI PACYETHOT0 TOPMO3HOT0 Ko3(dunmenta
IInan nposedenus 3anamus

1. IlpoBepka Macchl cocTaBa Ha TPOTaHUE C MECTA Ha CTAHIIMU MJIM OCTAHOBOYHBIX ITyHKTaX

2 . OnpeneneHne YAETbHOTO CONPOTHBIICHUS COCTaBa MPU TPOTAHUHU C MECTa

3. PacueTHbIil TOpMO3HOH KO3 PHUIMEHT TToe3/1a

4. Ucxomusle qaHHbIE 1A BBOJa B OBM

Ilenb NMPaKTHYECKOTO 3aHATHSA — OOCYIWTh BOMPOCHL, KAacaloIIMECcs MAacChl COCTaBa, BEIWYMHBI PACUETHOTO TOPMO3HOTO

KO3 HIHeHTA.
BOITPOCBHI K 3AHATHIO

Kak onpenenuts cuity TSru JIOKOMOTHBA IIpU TPOTaHUU ¢ MecTa?

O060CHOBATH LIS 9eTO AOJDKHO BBIIEPIKUBATHCS YCIOBUE Qmp > Q ?

1

2

3.  Yro Ha3BIBaETCs PACUETHBHIM TOPMO3HBIM KO3 pumeHTOM mmoe3aa?

4. Jlns Toro yToObl COCTABUTh MACCHB CHJI TSTH JIOKOMOTHBA, YTO HEOOXOIMMO TIPEIIPUHSTH?

IIpakTnyeckoe 3aganue S
Tema: Pemenue TopMo3HOI 3aga4n
IInan nposedenus 3ansamus
1. PaccMoTpeTh OCHOBHBIE KpUTEPUH PELICHUS TOPMO3HOM 3ajauu.
2. Tocrpoenue rpadiueckoii 3aBUCUMOCTH YIENIBHBIX 3aMEULIIOIIMX CHJI IIPH SKCTPEHHOM TOPMOYKEHUH.

[lenp mMpPakTHYECKOTO 3aHATUS — PACCMOTPETh pEIICHHE TOPMO3HOM 3ajadnm JBYMs cloco0aMu, a HMEHHO
MaTEeMaTHIeCKUM U rpapUIeCKuM.
Bomnpocs! k 3aHATHIO
1. I'me HEOOXOAMMO YyUHUTHIBATH PE3YJIBTATHI PEIICHNS TOPMO3HOH 3a1aun?
2. YtoOBI mOe3x MOT OBITH BCET/Ia OCTAHOBJIEH HA PAcCTOSHHMHM, HE NPEBBIIIAIONIMM JUIMHBI TTOJHOTO TOPMO3HOTO ITyTH, YTO
HE00X0AUMO MPEAIPUHSTH?
3. Ilouemy TopMO3HO# My Th S + = 1200 M?
4. Kak HazpIBaeTCs CKOpPOCTb II0€3/1a, NPH KOTOPOH HAaYMHAETCS TOPMOXXGHHE M  yCTaHABJIMBAIOLIAsCS B pe3yjbTaTe
TOPMOKEHHUS?
5. Kakoe BpeMst Ha3bIBaeTCsl MEPUOJIOM MOJrOTOBKH TOPMO30B K JIEHCTBHIO?
6. Kak crpownrest rpadiieckast 3aBUCHMOCTb YJIENBbHBIX 3aMEUISIOLIMX CHIT IPH SKCTPEHHOM TOPMOXKEHNH OT CKOPOCTH ?
IIpakTHyeckoe 3axanue 6

Tema: IlocTpoeHue KpUBBIX CKOPOCTH V = f (S )

[Tnan npoBeeHUsI 3aHATHS
IMocTpoeHue nuarpaMMBbl yIelIbHBIX PaBHOASHCTBYIOMUX (YCKOPSIOLIMX U 3aMEJISIFOLIHMX ) CHIL.
Ora auarpaMMa CTPOUTCS TI0 JaHHBIM pacredaTtku ¢ OBM.

Llenp mpakTUUECKOIO 3aHATHS — MOCTPOCHUE KPUBOW CKOPOCTU Ul ABMKEHUS «TyJa» C OCTAHOBKOM Ha MPOMEKYTOYHOM
CTaHIWH, TIPH 3TOM IIOE3]l pacCMaTpPHBAETCs KaK MaTepualibHas TOUKa, B KOTOPOIl COCPEIOTOUECHA BCS Macca Moe3zia, U K KOTOPOH
MPUIJIOXKEHBI BHEIITHUE CHIIBL.

Bonpocs! k 3aHATHIO

Kak moctpouth nuarpamMMmy YJENbHBIX PaBHOJACHCTBYIOIUX (YCKOPSIONMX M 3aMEMNISIOIINX) CHJI, AJIS CIIEAYIOIIHX

PEXUMOB:

1. Pexum Tsru fl(V)ZfK—a)o;

2. Pexum xonocroro xoxa f, (V) =w,,;

PesxxuM ci1y:ke6HOro TOpMOKEHHS f3 (V) =, + bT .

[pu BBIMOHEHUH TATOBBIX PACUCTOB HEOOXOAUMO K KAKOMY PE3YJIbTATy CTPEMHUTHCS?

YrtoObl BpeMs IBIKSHUS TI0€3/1a 110 MIEPErOHaM ObLJI0 MUHUMAJIbHBIM, YTO HEOOXOAMMO IS ATOrO MPEANPHHAMATH?

[Ipu gocTmwxernn noeznoM ckopoct 40-60 KM/9 Ha IUIOIIAKE WITH CITyCKe, YTO HEOOXOIUMO yUUTHIBATH?

Korzga 7T0KOMOTHB BXOAWT Ha BXOIHBIE CTPEJIKH, LEHTP MAacChl MO€3[a HAXOMUTCS OT HUX Ha KAKOM PACCTOSHHU?
Korza 310 HeoOxoaumo yunThiBaTh? U ueMy paBHa JI0ITyCcKaeMasi CKOPOCTh JIBIIKSHHUS B 3TOM Cirydae?

Nk W

IIpakTnueckoe 3axanue 7
1. Tema: Ioctpoenne KpuBoii Bpemenu [ = f (S) Omnpenenenue TeXHHYECKOH CKOPOCTH IBMKEHUsI 10e3/1a.

Inan nposedenus sanamus
IMocTpoeHre KpUBOW BpPEMEHHU, SIBIISCTCS PE3yJIbTaTOM Ipa)UuecKOr0 MHTETPUPOBAHUS YPABHECHUS JBIKCHHS MOE3]a, a
TaKXKe TUarpaMM paBHOJCHCTBYIOIIUX CUII, SIBJITIOIIMXCS OCHOBOM I TAKOTO MHTETPUPOBAHUS.
[enb mpakTUYECKOTO 3aHATUS — OOCYIUThH BOIIPOCHI, KACAIONIUECS MOCTPOCHHIO KPUBOW BPEMEHH.
Bonpockl k 3aHATHIO:

1. Ot 4ero 3aBUCHT MOCTPOCHHE KPUBON BpeMeHU?
2. TlocTpoeHue MEpBOro M MOCICAYIOIIUX 3JIEMEHTOB rpaduka t=f(s)?
3. Kax onpeznenseTcs TeXHUUECKask CKOPOCTH JBIDKEHUS 1moe3aa’?




IIpakTnyeckoe 3axanue 8
Tema: JKcnayaTanusi JOKOMOTHBOB
IInan nposedenus 3anamus
OpHoOl M3 mpoOjeM INpH OpraHU3alUK JBH)KEHHS II0€3JI0B SBISETCS PAlIOHAJIBHOE HMCIOJIb30BAHUE JIOKOMOTHBHOTO
napka, JaHHOMY BOIIPOCY U IOCBSIIEHO TO 3aHSTHE.
[lenpro IPaKTHIECKOTO 3aHATHA SIBISIETCS] — MOJBEICHUE PE3YJIBTATOB, MOIYYEHHBIX B KypCOBOH paboTe, KOTOPBIE MOTYT
OBITh MCIIONB30BAHBI TSI COCTABIICHUS TpadiKka JBIDKCHUS MOE3/I0B, Tpaduka 000poTa JTOKOMOTHBOB, BEIOOPA JIOKOMOTHBA IS
3aJaHHOTO y4acTKa IyTH U TEXHUKO-?KOHOMHYECKHX PACUIETOB IIEPEBO3KH IPY30B.
Bormpocs! k 3aHsATHIO
1. OnpenenuTh MyHKTHI TEXHUYECKOTO 00Cmy>kuBaHusi TO-2 JTOKOMOTHBOB M X SKUIIUPOBKH.
2. CocTaBUTh pacluCaHKe ABIKEHHS [TOE3/10B HA 33JaHHOM y4YacTKe.
3. CocTaBUTH pacyeTHbIE BEAOMOCTH 000POTa TOKOMOTHBOB Ha y4acTKe 0OpaleHus.
4. Paspabotath rpaduk 00OpOTa JIOKOMOTHBOB M ONPEACIUTh MOTPEOHOCTH JOKOMOTHBOB JJIsi 3aJaHHBIX Pa3MEpOB
JBUKCHUS.

[IK-3.2. Bemonuser pacuer | OOyJammuiics yMeeT: ONPEeNeNiaTh Maccy COCTaBa, JUIMHY TOPMO3HOTO ITyTH, CKOPOCTh
TOPMO3HBIX CPEJICTB, OMPEICISICT | IBMKCHUS M BPEMs XOla IO MEPEroHy; BBIOMPATh PALMOHANBHBIC PEKUMBI JBHKCHUS
pacxox  JHEPropecypcoB W | moesa.

npoBepsieT Ha 3P(PEKTHBHOCTH
WCTIONB30BaHUS  JIOKOMOTHBHOM
MOIITHOCTH.

Tpumepwvl 3a0anuti
3aoaua Nel
Onpedenume eec rokomomuea, ecau pacyémuasn cuna mseu = 50600 xec., pacuemuwiti 6ec rokomomuea = 276 mc.,
OCHOBHOE YOellbHOe CONPOmuGIeHUe T10KoMomuea =2.3 kec/m, 0CHOHOe yoelbHoe conpomugieHue cocmaea = 1,1 kec/m.
Tabnuya — Cnpsimnennsiti npoguis.

Jnuna snemenma s, m. | Kpymusna snemenma | Kpuswvie Ipumeuanue
i, %o Sips M. Ryp, M.
500 +1,5 - - Cmanyus A
700 -2,0 200 1000
600 +5,4 300 800 -
800 +7,8 - - -
3aoaua Ne2

Haiimu pacuemmnwiii mopmosnot kodghguyuenm, ecau cymma Cul Haicamusi mopMo3Hulx ocell aokomomusa = 144mc.,
CYMMAPHASL CUNLA HAXCAMUL MOPMO3HBIX ocell cocmasa = 1928 mc., eec nokomomusa = 5372 m., pacyemmsiil ec 10KOMOMUBA =
276 mc.

3aoaua Ne3

Haiimu cymmapuyio cuny nasicamusi mopmo3nvix ocell cocmasa, 000pyO08AHHO20 UYSYHHLIMU KOAOOKAMU, eClu €20
pacuémuvii gec 5300 m., 6 cocmage 60 wm. 4-ex ocuvix, 5 wm. 6-mu ocHwix, 3 wim. 8-Mu OCHbIX 8A20H08, 00151 MOPMO3HBIX OCell
cocmasa = 0,9 .

Tabnuya — Cuna Hadxcamusi KOL0OOK

Peosicumot Haepyska na oce YyeynHvle KOJIOOKU Komnosuyuonnwvie konooxu
THopooicnui Jep <10 3,5 3,5
Cpeonuii 10<g,=<16 5,0 7,0
Topooicnuii Iop 2 16 7,0 85
3aoaua Ned

Yemy 6ydem pagua cyMma CUL HANCANUSL MOPMO3HBIX OCEll TOKOMOMUBA, eCIU CYMMAPHAsL CULA HAXCAMUSL OCell COCMAsa
= 2000 mc., a cymma pacuemnuvix CUl HANCAMusl Ha mopmo3sivie ocu noezoa = 1700 mc. ?

3aoaua Ne5

Ioe30 maccot m = 500 m., 0sueasnce pasHo 3amedeHHO, 8 meyeH Uy 8peMeHy t=1 MuH ymeHbuaem c8oio CKOpoCms om
40 km/u, 0o 28 km/u. Haiimu cuny mopmooicenust F.
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3aoaua Neb

Haiimu uucno oceii cocmasa, ecnu g 4 [=80g] 6=150 g 8=160, 20e g 4,g 6 [.g] 8- sec coomsemcmeenno 4-,6-
,8-ocnbix epy3zosvix 6azonos. Bec cocmasa 5000 m. B cocmase 80% 4-ocuvix 6aconos, 15% - 6-ocnvix éaconos, 5% 8-ochuvix
6020HO8.

3aoaua Ne7

Onpedenums @eruduny cpeoHed36eUeHH020 OCHOBHO20 YOeIbHO20 CONPOMUBICHUS COCMABA, eClU 8eC COCMmABd noe3od
npu pykogoosuem ykione 10% paeen 3350m., pacuemnas cuna mseu rokomomusa = 40300 kec, éec rokomomusa P=250 m., a
0CHOBHOe yoenbHoe conpomugienue e2o = 1,3 xec/m.

3aoaua Ne8

CpeoHessseuieHHoe 0CHOBHO20 YOelbHO20 CONPOMUBILEHUs Noe30a Npu 08UdCeHUuU 8 pexcume msaeu pasno 1,84 kec/m.
Onpedenums gec 10KOMomusa, eciu gec cocmasa paser 2700 m., ocCHO8HOe yOenbHoe conpomusiienue jokomomusa = 2,3 kec/m.,
a cpeoHes38eueHHOe OCHOBHOE YOelbHoe conpomugienue cocmasa = 1,8 kec/m.

3aoaua N9

Onpedenums KpymusHy paciemnoz2o noovema y4acmid, eciu u3gecmuo, Ymo 31ekmposos cepuu BJI60P eedem no smomy
noovemy cocmag gecom 3600m. CpedHegzgeuiennoe 0CHOBHO20 YOeIbHO20 CONPOMUBTEHUS COCNABA NPU PACYEMHOU CKOPOCU
= 1,65 xec/m, a ocrhosHoe yoenbHoe conpomusierue jokomomusa = 29 kaec/m.

3aoaua Nel0

Onpedenums pacuémuyro mMaccy cocmasa 2epy306020 noe3oa c¢ aekmpogozom BJII0Y no ycmamky c¢ pacuémuuvim
noovem 10,7 %o. Cocmas cghopmuposan u3z uemoipexoCcHvlx nonyeazonos, 50% Komopwlx umeiom poaukogvle NOOUUNHUKU.
Macca bpymmo npuxo0auasics Ha 0Cb 2PYACEHHO20 8a2oHa, cocmasisiem 17,5 m.

3aoaua Nell

Ha kaxom nauboavuiem nooveme meniosos cepuu TI10 mooicem 3amu ¢ mecma ocmanosusuwiuiica cocmas eecom 2400
m., COOpMUPOBAHHbBII U3 6A20HOG (HA NOOWUNHUKAX CKONbICEHUS), CPEOHSA HASPY3KA OM OCU KOMOPBIX HA PeibCbl COCMABAen
20m.

3aoaua Nel2
Tloe30 maccoti 1500 m, mpoeasico ¢ mecma, uepes 25 ¢ Habpan ckopocmuv 5 m/c, onpedeaume Cury mseu.

3aoaua Nel3

Haitimu pacuemnvtii 6ec 10komomusa, eciu CymMma CUl Hajcamusi mopMo3HuIX ocell Jokomomusea = 144 mc., cymmapnas
cuna Haxcamusi mopmo3snvix oceti cocmaea = 1928 mc., sec nokomomusa = 5372 m., pacuemmulii MOPMO3HOU KOIPPuyuenm =
0.4 mc.

3aoaua Nel4
Onpedenums yoenbHoe conpomugnenue npu mpo2anuy ¢ Mecma cocmasa, cocmosuezo uz 60% 6aconoe Ha poauxoewix
noowunnuxax u 40% eazono6 na nodwunuuxax ckoavacenus. Cpeonsss Macca 8a2oH08 NPUXOOAWAAC Ha 00Ky ocb, ¢ _0=18m.

3aoaua Nel5
OcHosHoe yOenbHoe conpomugieHue 8-0CHbIX 2py308blx 8a20H08 =1.1 kec/mc, Pacuémuasn ckopocme nokomomusa = 24.2
km/4. Halimu cpednioio naspysky om oceii na peibcobi §-0CHbIX SPy308bIX 8A20HO08

ITK-3.1.PaccuntbiBaeT ckopocTh | OOydJarommiics BIaJeeT: TEXHOJIOTHEH MPOBEICHHS TATOBBIX PacueTOB.
JBIDKCHUS] B JIIOOOH TOUKE MyTH
W BpeMeHH XoJa [oe3la Iio
MeperoHaM TPU  ONTUMAITbHBIX
pEeKUMaX BOKJICHUS MOC3I0B.




B pamMkax BBINOJHEHHSI KYPCOBOIO IPOEKTa HE00XO0AHMMO BBINOJHHTL PACYEThl IO CJAEAYIOIINM
pasjiejiam:

Tlpumepwvr 3a0anuti

3aoanue Nel

Cnpsimums npoghuis nymu, KOmMopwlii COCMOUM 8 3aMeHe 08YX UNU HECKOAbKUX CMENCHBIX NEMEHMO8 NPOoOOJbHO20 NPOhuis
nymu OOHUM DNEMEHNMOM, ONUHA KOMOPO20 Sc PABHA CYMME ONUH CAPAMIISLEMbIX JIEMEHMOS (S, S2, ...,Sn), M.e.

Sc = S1T82+... TSy, (1)

of
¢ gvluucasemcsi no gpopmyne
A A TR AN

I S+, t..ts,

a 06114613 KPYMU3HAa CNPAMIAEMBIX DJIEMEHNOB

, )

i, I i
ede "1 T20 M - kpymu3sHa 91eMeHno8 CRPIMILEMO20 YHACHKA.
Ymobwvl pacuemsl CKOpoCcmu u 6peMeHu OBUIICEHUs. Noe30d No yuacmiKy OulLiu 00CMAMOYHO MOYHBIMU, He0OX00UMO
BBINOTHUMb HPOBEPKY KANCOO20 CHPAMIAEMO20 INEMEHMA HA B03MONCHOCTb CHPAMIEHUS NO hopmyne:

A -s. <2000
1 1 ,. (3)
20e s; — ONUHA CRPAMAAEMO20 DNeMEHMA, M;

i abcomomnas 6enuduta pasnocmu MleC()y YKIIOHOM CRDPAMIAEMO2C0 YHUaAcCmKa U YKIOHOM Npoeepiaemoco iemenma, %0,
./

c l?,’l

m.e. . IIposepke no ¢popmyne (3) noonescum KaxicoOwlll H1eMeHm CNPAMISAEMOU SPYRNbL, HO Npedcoe 8ceco mo2od, Ko2oa
cnpsmasiemMble CoCeOHUe DNIeMERNblL Pe3KO OMAULAOMCs Opye om Opyaa no KpYmu3He u no OuHe.

Ha cnpsamnennvix snemeHmax 603MOJICHO pPACHONOJICEHUE KPUBLIX, KOMOPble 3aMEHSIOMCA (DUKMUBHBIM HOOBEMOM.
Benuuuna puxmuenozo noovema onpedensemces no gpopmyne:

o 7008 5y,
° s, <R

c

kpi (4 )

Sipis Rkpi
2oe - O7UHA U paouyc KpUesblx 8 npedenax CAPAMAEHHO20 Y4acmKd, M.
-1

Ecnu snemenm npogunsa He noonexcum cnpsamieHuro, a Ha HeM PACNONONCEHA KPUBAs, Mo QUKMUGHBIIL NOObeM Om KPUeou ©
onpedensiemcs no popmyne

kpi , (5 )

20e ' - paouyc kpusoi, m.

OKoHuamenbublil YKIOH CHPSMIEHHO20 YYACMKA 8 NPOOOJbHOM NPOGhULEe NYMU PAGEH.
. . .1
I, =%, +i, ‘

(6)

i
Heobxooumo 3amemumsv, ymo 3Hax KpYmMusHvl € Modcem Oblmb U NOJONCUMENLHBIM (0751 ROObEMOB), U OmpuyamenbHbim (07
-

.1 .
CNYCKO8),; 3HAK KPYMU3Hbl (PUKMUBHO20 NOObEMA OM KPUBOU € 8ce20a NOI0NCUMETbHbIN. DMOo 0013amenbHo HA00 YHUMbLeAmb
NpU BLIYUCTEHUSIX.

3aoanue Ne2
Onpedenums maccy cocmaea OJisi 6bIOPAHHO20 PACYEMHO20 NOObEMA ORPEeOesilom, UCXO0S U3 PACHEMHbIX Napamempos
JIOKOMOMUGA U cocmasa, no ciedyioujeli popmyne:

ka _Rl(a)(,) +lp)

14 .
wy+1i,

, (7)
20e = KP - pacuemnas cuna msaeu nokomomuea, kec (cm. mabn. 23 0ns mennogo3zo6 u maoin. 16 ons snekmposo3o86 6 /2/);

- pacuemuas macca 10KomMomued, m (cm. maon.y 6 /2/) ;
!

0. OCHOBHOE ydeﬂbyoe conpomuejleHue 10KOMomuea 6 pexcume nisicu, KZC/m,'
"

0~ ocnoenoe yoenvroe conpomuenenue cocmaea, kec/m;
i [
P - kpymusna pacuemno2o noovema, %o.

Ocnosroe ydeﬂbnoe conpomuejieHue joKkomomuea noocuuUmbl8am no d)OpMlee.'

®; =1,9+0,01v, + 0,0003\/127’ .




20e P - pacuemnas ckopocms noKomMomusa, km/yac (cm. maon.s 6 /2/).
OcHosHoe yOenbHoe conpomueieHie cocmaga onpeoeisom no gopmyie:

" __ n " 14 "
Wy = 0 Oy + 3Oy + 7 - D + 0 - g

)
20e & B.y:9 coomeemcmeeHno 0oau (ne npoyenmot) 4-, 6-,8-0CHbIX 2pPY306bIX 6420HO6 6 COCMABE;
”
(0]
04x _ ocnosnoe yoenvnoe conpomuenenue 4-0chblx 2py306blX 6420HOE HA NOOUUNHUKAX
KaueHnusi, Kk2c/m.
2
3+0,1v. +0,0025v
p p
, =07+
Wy 8os : (10)

14

,
04c OCHOBHOE€e ydeﬂbnoe conpomueerHue 4-ocHbix 2pY308blX 6AcOHO6 HA KOHUYECKUX NOOUWUNHUKAX B Kec/m:

1+0,lv, +0,0025v,

®p,. = 0,7+
go4 . (11)
14
06 . OCHOBHO€E y()eﬂbuoe conpomueiieHue 6-0CHbIX 68d20HO8, Kec/m:
8+0,1v, +0,0025v7
=0,7+ L u
s 86 (12)

"
08 _ OCHOBHOE€E ydeﬂbuoe conpomueiieHue 8-ocnbix 6U20HOE, Kec/m.

6+0,038v, +0,0021»?

, =07+
Dog 8os . (13)
30ecw 804.806.80s _ Cpeonss Haspy3Ka Om OCU Ha PeibCbl COOMBEMCMBEHHO 4-, 6-, 8-0CHBIX 2PY308bIX 8A20HO8 M/OCD:
_ 8. _ & _ &
8oa =75 8os =, 8os T >
4 6 . 8 (14)

c0e 84:86>83

- Maccvl coomeemcmeento 4-, 6-, 8-ocHvlx 2py306bix 6420108, M. (CM. UCXOOHbIE OAHHbIE).

3aoanue Ne3
Onpedenums Yucio 8a20HO8 U 0Cell cCOCMAsa, OURY noe30d U COCMasa

Yucno 8azoHo6 6 cocmage onpeoeisiemcst no opmynam:
e+ 510 ¥-Q -0

=— ‘=" m. = :
£y E: g

. (15)

My

(=1

20e - Maccobl COOMEEmMCcmeeHHo 4-, 6-, 8-0CHbIX 6A20HO8.

Honyyennvle Koauwecmea 6a20HO8 HeOOXOOUMO OKpyeIumv 00 YeNbiX HYUCLO8bIX 3HAYeHuu. J{IuHbl 8a20HO08
NPUHUMAIOMCSL pagHbiMu. 4-ocnoeo — 15 m, 6-ocnozo — 17 m, 8-ocnozo — 20 m.

Yucno ocetl cocmasa onpeoensiem max:

n=4m, +6m,+8my . (16)
Jlnuny cocmasa u noeszoa onpeoeisiem no GOpmyiam:
[, =1+ +10m , (17)

20e - Onuna roxomomusa, m (cm maon. 12 6 /2/;
- OUHa cocmaesa, m;
10 m — 3anac OnuHbl HA HEMOYHOCMb YCMAHOBKU NOE30d.
Ilposepra 603mo2CHOCMU YCMAHOBKU NOE30a HA NPUEMO-OMNPABOUHBIX NYMSAX 6bINOJHACMCS N0 COOMHOUEHUIO!

ln S non 7 (18)
20e - OnuHa npuemo-omnpaso4Hvlx nymezZ, M.

IIK-3.2. Buinoansem pacuem | Obyuarowuiics enradeem. Memooamu HOpMUpOBanusl pacxooa pecypcos Ha msizy noe3oos.
MOPMO3HbIX cpeocma,
onpedensiem pacxoo
9Hepeopecypcos u npogepsem Ha
aghghexmusHoCmob UCNONBL30BAHUS
JIOKOMOMUBHOU MOWHOCIU.




ITpumeps! 3anaHuit
3aganne Ne 4
IIpoBepsIoT Maccy cocTaBa Ha TPOraHHue ¢ MecTa
Macca cocraBa IpoBepsieTCsl Ha TPOT'aHUE C MECTa Ha CTaHIIMK WJIM OCTAHOBOYHBIX ITyHKTaxX 10 (opmyore:

F;cmp
Qmp = " . - sz
a)mp + Lup , (19)

F
roe P - cuia TATH JOKOMOTHBA IIPH TPOTaHHM C MeCTa, Krc (CM Tabi1.24 I TSIUIOBO30B MK Tabi1.27 s 3JCKTPOBO30B |

7 - Macca JJOKOMOTHUBA, T;
"

"P - ynenbpHOE COMPOTHUBIICHUE COCTAaBa MPH TPOTAHUH C MECTa, KIC/T;

1
"P - BeJIMYMHA MMOJbeMa Ha CTAHIMU MM OCTAHOBOYHOM IyHKTE, KPYTH3HA KOTOPOro HanOobIas, %o.
n

14 14 14 "
@y _ O Wy + Py, + Y - W + O - O

(20)

3aganune Ne 5
OnpenensiioT BeJJUYNHBI PACYETHOT0 TOPMO3HOT0 KO3 dunueHTa

PacueTHBIM TOPMO3HBIM KO3 (HUIIEHTOM IT0€3/1a Ha3bIBACTCS] OTHOIICHNE CYMMBI TOPMO3HBIX PACUETHBIX CHII HAXaTHS
BCEX TOPMO3HBIX KOJIOJOK K Macce moe3/a.

PacuerHsIii TopMO3HOH K03 (HUIHEHT onpeenseTcs mo popMmyIe:

_ 2K

Yo =0+ P,

2n

rac Z P CyMMa pacyYCTHBIX CUJI HAXKaTUA Ha TOPMO3HBIC OCH ITOE€311a, T,

2K, =D K+ K, , (22)

rae Z *. CyMMa CUJI HaXKaTusl TOPMO3HBIX oceit JJIOKOMOTHBA, T,

Z ¢- CyMMapHas Ccujia HaXKaTus TOPMO3HBIX oceit cocraBa, T,
E K =K, -n
J J J (23)

e * - cuiia Ha)kaTHsl KOJIOJIOK Ha OCh JIOKOMOTHBA, T /0Ch, (cM. Tabm.4 B /2/;

n .
7 - YUCIIO TOPMO3HBIX Ocel JIokoMoTuBa (6 — mis snektpoBoza BJI60; 8 — misa snextposozoB BJI8,BJI10,BJISO; 12 — st
anektpoBo3a BJI11 u Bcex cepuii TEIIOBO30B).
ZKC =0-K,'n
) 24)
rae O - o (He MpOLEHTHI) TOPMO3HBIX OCEH COCTABA;

- cuia HaxaTds KOJOIOK Ha OJHY OCh BaroHa B 3aBUCMMOCTH OT THIIA BAarOHOB, KOJOJOK M PEKHMMOB TOPMOMKEHHS B
3aBHCHUMOCTH OT 3arpy3Kd BaroHos (Tabi.5), T/0ck;

P _ gpucno oceit cocraga.

Jlnst Toro, 4toObl paccudTarh | , CHayajga HYXXHO ONPEIEIUTh CPEIHIOI Harpy3Ky Ha OCh COCTaBa, KOTOpas
ompexensiercs o hopmyie:
9,

gOc =
"on vocs. (25)

3ananue Ne 6
Pemaror TopMO3HYI0 33124y MaTeMaTHYECKUM U rpaM4eCKUM CIIOCOOOM.
IonHbIi (pacyeTHBIN) TOPMO3HOM MyTh:
S, =85,+8
T n o, (26)
rae - myTh HOATOTOBKH TOPMO30B K JIEUCTBHIO, HA MPOTSHKEHUH KaXJIOTO TOPMOXKEHHS 10e3/1a (0T MOMEHTa YCTaHOBKH PYUKH
KpaHa MaIllMHACTA B TOPMO3HOE I10JIOXKEHHE JI0 BKIIIOUCHHSI TOPMO30B 110€3/1a);




9 - NEWCTBHUTENBHBIA TOPMO3HOM MyTh, HA TPOTSHKEHHMH KOTOPOTO IMOE3M ABHKETCSA C JEHCTBYIOIIUMH B TOJHYIO CHILY
TOPMO3aMH.

3amanue Ne 6

v=/f(s) t=1(s)

CTpOsAT KPHUBYIO CKOPOCTH f U BPEMCHH JBIKCHHS f moe3zia 1o meperoHy st TOro cHadama CTpPOSIT
JUarpaMMy YJEJbHBIX PaBHOACHCTBYIOMIMX (YCKOPSIIOUIMX M 3aMEISAIOIINX) CHJI, [UIS CIEAYIOIIMX PEKUMOB: PEXKUM TSTH ;
PEXKHUM XOJIOCTOTO XOJIa ; PEXKUM CIIY)KEOHOTO TOPMOXKESHHS .




2.3. Ilepedenb BOIIPOCOB /JIsi HOJATOTOBKU 00yUYaOIIUXCSl K MPOMEKYTOYHON aTTecTaluu

IKC-4.1. PaccunThIBaeT CKOPOCTH ABIKCHHS B JIIO00W TOYKE MYTH M BPEMEHHU XO0JIa TI0e37a 0 MeperoHaM MpH ONTHMAaIbHBIX
pEeXKUMAaX BOKJICHUS MOC3/O0B.

1.TeXHUKO — FKOHOMHUYECKUE MPEUMYIIECCTBA MICKTPHUYCCKON TSITH.

2.Peanuzanus CHIbI TSTH NP PA3IMIHOM COCTUHCHUU TATOBBIX JJICKTPOIBUTATEIICH.

3.00mmue cBeieHNs O CHJIax CONPOTHUBIIEHUS U UX KiacCH(UKarIys.

4. BbIBOA ypaBHEHUS ABWKEHUS MOE3/a.

5.0rpaHMYCHUsT CWIIBI TATH IO CICIUICHUIO. TAroBas XapaKTepUCTHKAa JOKOMOTHBOB. OOpa3oBaHMC CHIBI TSITU (pacueT u
MTOCTPOCHHE TATOBOH XapaKTEPHUCTHKH, PACUET CHIIBI TATH, KO3 (UIIMEHT CUEIUIEHHUS KOoJeca C PEIbCOM, BPAIIAfOIIIi MOMEHT).
2.0rpaHuyeHAs CHUJIBI TSATH IO YCIOBHAM CICIUICHHS KOJIEC C PEIbCaMH, MO YCIOBHSAM PEai3aldid MOITHOCTH IU3ENA, IO
HamOompIIeld (KOHCTPYKTHBHOM) CKOpOCTH (pacueT W TOCTPOCHHS TATOBOW XapaKTePHCTUKH, IIOPOTOBAas CKOPOCTH, €€
OTIpe/IeIIeHNE, OTPAHUIHUTENH CIIIBI TSTH).

6.J10TIOTHATETEHOE COTIPOTHBIICHHUE OT YKIIOHA Iy TH.

7.BpIBOJ ypaBHEHUS IBUKEHUS Noe3/1a Ha ocHoBe 11 3akona HeroToHa.

8.Ucropus pazsutus JIIC.

9.0OCHOBHOM 3aKOH JIOKOMOTHUBHOH TSTH.

10.0mpenenenue pacxo/ia 3J€KTPOIHEPTUHU IIEKTPOBO3a IEPEMEHHOTO TOKa.

11.K.ILA. a1eKTprudecKoii TATH.

12.ConpoTuBiIeHHE OT yIapOB KOJIEC Ha CTHIKaX PEIbCOB.

I[MKC-4.2. BelnofiHIET pacyeT TOPMO3HBIX CPEICTB, ONpEJesseT PacXoll YHEPropecypcoB M mpoBepseT Ha 3G GHEKTHBHOCTD
HCTIOE30BaHUs JOKOMOTHBHOW MOIIHOCTH.

13.00mume noHATHS 0 CHiIaX MEHCTBYIOMNX Ha IBHKYIIANCS TTOE3..
14.Pacuer TopmMo3HOro koadunrenra noesaa.

15.ConpoTHBIIEHHUS OT TPEHUS MEXKAY MEHKaMH OCel M MOIIIIUITHUKOB.
16.0npenenenne Macchl COCTaBa JUis BBIOPAHHOTO PacueTHOTO MOIbEMA.
17.I'paduyeckoe perieHre TOpPMO3HON 3a/1auu.

18.ComnpoTuBieHe OT KaueHHUs KOJIEC MO PEbCaM.

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

20.Cuia CLEIUICHHUS ¢ YUETOM YIIPYTOCTH MaTepuaia OaHaaxa 1 peibcea.
21.00m1ee cOMpOTHBIICHHE TIOE3/1a.




22.0OmnpeneneHne HarpeBa 0OMOTOK TATOBBIX JJICKTPOJBUIATEIICH.

23.IIponecc co3aHus CUIIBL TSTH B PE3yJIbTaTe B3aMMOACHCTBUS JBIDKYIINX KOJIEC JIOKOMOTHBA C PEIbCOBBIM ITyTEM.
24.0mpeeneHne Maccsl coctaBa Jyisl BRIOpaHHOTO PacyeTHOTO MOAbEMA.

25.BnusiHue GU3NUECKUX U 9KCIUTyaTallMOHHBIX ()aKTOPOB Ha KOI((GHUINEHT CLETIICHUS
26.0rpaHn4eHue CHIIbI TSTH 3JIEKTPOBO3a 10 TSATOBBIM AJIEKTPOABUIATEISIM.

27.0npenenenne BUPTYaITbHOTO KOXQPHUINEHTa yJacTKa MyTH.

28.0mpeneneHne u 3HAYCHUE TOPMO3HOH CHIIBI.

29.I1poBepka Macchl COCTaBa Ha TPOTAHUE C MECTA.

30.Topmo3Has cuiia OT AEUCTBUS TOPMO3HBIX KOJIOIOK.

31.0npenenenne pacxoza 3IEKTPO3HEPTHN IEKTPOBO3a IIOCTOSHHOTO TOKA

32.ComnpoTHBIEHHE OT TPEHHSI CKOJIBXKEHUS KOJIEC 110 PENIbCaM.

33.0npenenenne BpeMeHH X0/1a 110e3/1a CIOCO0OM PaBHOMEPHBIX CKOPOCTEH.

34.ComnpoTuBieHHE OT BO3/AEHCTBHS BO3AYIIIHON CPEIb.

35.I[IpuHUMIIBI HOPMHUPOBAHUS PAaCcX0/a JIEKTPOIHEPTHHU HA TATY MOE3/I0B.

36.JlononHUTEIHHOE COMPOTUBICHUE OT KPUBU3HBI MyTH.

37.Crupsmnenue npodwuis mytd. [{enb cupsMICHHS U TESXHUKA €0 BBIMOJHEHHS.

38.JlononHUTENFHOE COTPOTHUBIICHHIE TIPH TPOTAaHNH C MECTA.

39.9KOHOMMUS SJIEKTPOIHEPTUU HA TATY MOE3I0B.

40.0mnpenenenne BUPTyaIbHOTO K03 GUIMEeHTA IS y9acTKa My TH.

41.PacuerHbie GOPMYIIBI IS ONIPEAEIECHHS YIEIHHOTO OCHOBHOTO CONPOTHUBIIEHHS BATOHOB 1 JIOKOMOTHBOB.
42 .OmnpeneneHne MakCUMaJIbHO JJOIYCTUMOM CKOPOCTH JABHIKEHHS M0€3/1a Ha HanboJiee KPyTOM CITyCKe.
Mepsl 110 CHIXKEHHUIO COITPOTUBIICHHUS.

3. MeToauueckne MaTepuaJbl, ONpeAesiiolne NpoueIypy 4 KpUTepHU OLleHUBAHUSA
chopMHUPOBAHHOCTH KOMIIETEHUMH NMPHU NPOBEIeHUU NIPOMEKYTOYHOI aTTeCTAMH

Kputepun ¢popmMupoBaHusi OlleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 3a/1aHUM

- OLICHKA «OTJIMYHO» BBICTABISAETCS 00YJAOIIEMYCsl, €CIIM KOJIMYECTBO MPABUIIBHBIX OTBETOB Ha BOMpPOCHI coctasisietr 100 —
90% ot obmero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BBICTABISIETCS O0YYArOLIEMYyCsl, €CIM KOJMYSCTBO MPAaBUIIBHBIX OTBETOB HA BOMPOCH — 89 — 76% ot
o01iero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPUTEIBHO» BBICTABIACTCS OOYYArOLIEMYCs, €CIM KOJMYECTBO MPABHIBHBIX OTBETOB HA TECTOBBIC
Borpocsl —75—60 % oT o0mmero 00bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «HEYHOBJIETBOPHTEIBLHO» BBICTABILIETCS 00ydaloIeMycs, eClIM KOJIMYECTBO NPaBUIIBHBIX OTBETOB — MeHee 60%
oT o0rmIero o0bpEéMa 3aJaHHBIX BOIIPOCOB.

Kputepun ¢popMupoBaHusi OLIEHOK 110 pe3y/JbTaTaM BBINOJHEHHS 3aJaHUI

«OTAMYHO/32aUTEHO0» — CTABUTCS 32 pabOTY, BHIITOJHEHHYIO TIOJHOCTBIO 03 OMMUOO0K U HEAOYETOB.

«Xopo11o/3a4TeHo» — CTaBUTCS 3a pabOTy, BBHIIIOJIHEHHYIO MOJHOCTBIO, HO IIPH HAJMYMK B HEel He Oojee OJHOH HerpyOoi
OLIMOKY U OIHOTO HeZoueTa, He OoJiee TpeX HeJT0UEeTOB.

«Y0BJIeTBOPUTEIHbHO/3a4TEHO» — CTAaBUTCS 32 padoTy, eciy oOy4arolmMiCs NPaBUIBHO BBINOJIHUI HEe MeHee 2/3 Bcei
paboThl WK TOTTyCTHI He OoJiee OJHOM IpyOoi OmMOKK U ABYX HE04YeTOB, He Oosee 0HO rpy0oi 1 ogHOW HerpyOol onMOKu, He
Goiiee Tpex HErpyObIX OMIMOOK, OJTHOI HerpyOO OMIMOKK M BYX HEJOYETOB.

«HeynoByieTBOpUTEJLHO/HE 3a4TEHO» — CTaBUTCS 3a pabOTy, €CIIM YHCIO OMIMOOK M HEIOYETOB INPEBBICHIO HOPMY JUIS
OLICHKHU «YIOBJIETBOPUTEIILHOY» WM PABHIILHO BHIIIOIHEHO MeHee 2/3 Beei paboThI.

Buowi owubok:

- pybble OwubKU: He3HAHUE OCHOBHBIX NOHAMULL, NPAGUT, HOPM, HE3HAHUEe NPUEMO8 peuleHUs 3a0a,; owubKY, NOKA3bIarujue
HenpaguibHoe NOHUMAHUE YCI08US NPEONOHCEHHO20 3A0AHUSL.

- Hezpybbvle OuUOKU. HEMOYHOCTU POPMYTUPOBOK, ONpeOeleHUl, HEPAYUOHATbHYLIL 86100 X00a peuleHus.

- HeOoouemvl: HepAYUOHATbHbIE NPUEMbl BbINOIHEHUS 30A0aHUs; OMOEIbHble NOSPEUIHOCNU 8 (DOPMYTUPOBKE 6bl80008S;
HebpedcHoe 8bINoIHeHUe 3A0aHUA.

Kputepuu ¢popmupoBaHusi olleHOK 10O pe3y/ibTATaM BbINOJHEHHS KYPCOBOI0 MPOEKTa

«OTIHYHO/32aUTEH0» — CTABUTCS 32 padOTY, BHIITOJHEHHYIO MOJTHOCTHIO 0€3 OMUOOK U HEJ0UYCTOB.

«Xopomuo/3a4TeH0» — CTAaBUTCS 32 PadOTY, BBIMOIHEHHYIO MMOJIHOCTBIO, HO TP HAIMYHMH B HEW He Ooiee
OJTHOM HErpyOoii OITMOKHU M OJTHOTO HeJoueTa, He O0JIee TpeX HEI0UYETOB.

«Y10BJIETBOPHUTEILHO/3a4TEH0» — CTABUTCS 32 PabOTy, €CITU 00YYaIONIUIICS MPAaBUIHHO BBIMOIHIII HE
MeHee 2/3 Bceil paboThl WM JOMYCTHII He OoJiee OJHOM TpyOol OMMOKHM M IBYX HEIOYETOB, HE OoJjiee OJTHOU



rpy0oil u ogHON HerpyOoi ommOku, He Oosiee TpeX HErpyObIX OIMIMOOK, OJHON HErpyOOW OMMOKH M JABYX
HEJ0YETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3aYTEHO» — CTAaBHUTCS 3a pabOTy, €CIU YHCIO OIMHOOK M HEI0YETOB
MIPEBBICHIIO HOPMY ISl OLIEHKH «YJIOBIIETBOPUTEIHHOY» HITU MPABUIBLHO BBHITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowl owuboxk:

- epybOvle OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUEe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKAZLIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOSIONCEHHO20 3A0AHUSL.

- HezpyOvlie OWUOKU: HEMOYHOCU OOPMYIUPOBOK, ONpeOeleHUll, HePAYUOHANbHBIU 6bl00p X004
peuweHus.

- HeOouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPEULHOCU 8
opmynuposke 8v160008; HeOPeINCHOE BbINOIHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHMsi OLIEHOK M0 IK3aMEHY
«OTIHYHO/32a4TEHO» — CTYACHT IpUoOpen HeoOXOTUMbIE YMEHHS W HaBBIKH, MPOJEMOHCTPUPOBAI
HaBbIK IPAKTUYECKOr0 MPUMEHEHHUS MOJTyYeHHBIX 3HaHUH, HE JOMYCTHII JJOTMUYECKUX M (PaKTUUECKHX OIINOO0K
«Xopomo/3a4TeHo» — CTyJIEHT NpuoOpen HeoOXOIUMBbIE YMEHHUS W HaBBIKH, IMPOJEMOHCTPHPOBAI
HABbIK MPAKTUYECKOIO MPUMEHEHMsI TOJNY4YEHHBIX 3HAHHWM; JONMyCTUJ He3HAuuTeJIbHbIE OIIMOKU U
HETOYHOCTH.
«Y10BJIETBOPHUTEIHHO/32a4TEHO» — CTYACHT JOMYCTHII CYIIIECTBEHHbIE OIINOKH.
«HeynoBJjieTBOpHUTE/IHLHO/HE 32a4TE€HO» — CTYICHT IEMOHCTPUPYET PparMeHTapHbIC 3HAHUS
M3Yy4aeMoro Kypca; OTCYTCTBYIOT HEOOXOAUMbIE YMEHUS M HABBIKH, JIOMYILEHbI IPyOble OIINOKH.



