MUHHUCTEPCTBO TPAHCIIOPTA POCCHMCKOM ®EJEPAIIAN
OEJAEPAJIBHOE ATEHTCTBO KEJE3HOJAOPOKHOT'O TPAHCIIOPTA
OUJINAIT DEJJEPAJIBHOT'O TOCYIAPCTBEHHOI'O BIO/IPDKETHOI'O OBPA3OBATEJIBHOI'O
YUPEXIEHWS BBICILIEI'O OFPA3OBAHU A
CAMAPCKHWI I'OCYJIAPCTBEHHBII YHUBEPCUTET IIYTEX COOBIIEHUA B 1. CapaTtoBe
(puaman CamI'YIIC B r.Capartose)

MeTtoauuyeckue peKOMeHIalunu

10 BBINOJHEHHIO JIA00PATOPHBIX padoT

IIM.01 Dkcnuryatanusi M TeEXHHYeCKOe 00CTyKNBAaHHE MOABUKHOTO COCTABA
(31eKTPONOIBHKHOM COCTAB)
MK 01.02. OkcmiryaTanusi HOABUKHOIO COCTAaBa (3JIEKTPONOJABUKHOM COCTAB)
u o0ecreyeHre 0€30MaCHOCTH JABHKEHHSI M10€310B
Tema 2.5 OCHOBBI JIOKOMOTUBHOM TATH
JIJISL CIICLIUAJIbBHOCTH

23.02.06 Texnnueckasi IKCILTyaTAUMA MOABUKHOTO COCTABA JKeJIe3HBIX JOPOT

HanpaBJ€HHUE MOATOTOBKH: 3JI€KTpOHOIlBI/I)KHOI71 cocTaB

Caparos 2023



OJOBPEHO YTBEPKJIEHO

Ha 3acegannu [IMK 23.02.06 Ha 3aCeIaHuN METOIUYECKOrO COBETA
«TexHuueckas sKCIuTyaTanus moJIBUKHOTO ITporokomn Nel ot «21» centsadps 2023 r.
COCTaBa KEJIE3HbIX JOPOI» 3am. qupekropa o YP

ITporokon Nel ot «31» aBrycra 2023r.

[Tpencenarens / A.K. T'yceB / /C.A. KpmxaHoBckuit/

CocraBuTreib (aBTOP)
Kpacnopyxckuit Anexcanap CepreeBud, NpemnoiaBaTeab BbICIIEH
kBaMpukannonHoi kareropuu ¢punuana Cam I'YIIC B r. Caparose

PeneHseHTnl:
Bayrpennuit IlnmotHukoB Muxamn CraHuciaaBoBHY, TIPENOAABATENb BBICHIEN
kBannpukannonHoi kareropuu ¢punuana Cam ['YIIC B r. Caparose



Conep:xanue

TTOSACHUTEIBHAS BATTHCK ... veeeueeeeesuteeeasieeeesaseeeesasseeessneassnbeeeesnseeesanneeesasneessnsenas 3
JlabopatopHasi pa6ota Ne 1 «PacyeT u mocTpoeHue yAelbHbIX CHJI MOe3/1a B
O N 1Y SI0:3 3 (T1S) i 1 SRR 7
JlaboparopHas padora Ne 2 «Pacuetr u mocTpoeHue yAeNbHBIX CHJI MOE3/]a B
PEIKHIME THTHI 1veevvveeesureesssseesssssessssssesssssesessssessssssesssssessssssssssnssesssnssesssnssesssnssesssnsneenns 12
JlaGoparopnas padora Ne 3 «Pacuetr u mocTpoeHue yAeNbHBIX CHJI MOE3/a B
PEIKHME TOPMOMKEHUII) 1vvvvvveesssrerssssseesssssesssssssssssssssssnsssesssssssssssessssseessssesssnssesssnseens 16
JlaGoparopHas padota Ne 4 «CrpsamMiIeHUE TPOPHUIIT TTYTH ...vvveeervrresrvneennnns 19

JlabopatopHass padora Ne 5  «llocTtpoeHue KpuBOW CKOPOCTH JABUKEHUS

M0€3/1a TPAQUUCCKUM METOIOMD .vvveersrreesssreessssresessssesssssnesssssessssssssessssessssssesssssesssnsees 25
JIabopaTtopHas padota Ne 6 «IlocTpoeHHE KPUBON BPEMEHM .....ceevvveereveennsns 31
JlaboparopHas padota Ne 7 «I1oCTPOCHHE KPUBOM TOKAM ...eeeruvvreeruvrreerirneennnes 34

Jlabopatopnass pabora Ne 8  «llocTpoeHue KpuBOW HarpeBa TATOBBIX
D103 1 NN ()% 05 S 38

CIIUCOK UCITOJIB30BAHHBIX MCTOUHIKOB .. vvveeerenssestsssesnsssesnssessnsssssnsseesnesessnnees 42



IosicHuTeNLHAA 3aNIUCKA

Meroanueckiue pPEKOMEHIAIMA TI0 BBITIOJIHEHUIO JIA0OPAaTOPHBIX padoT
COCTaBJIEHBI B COOTBETCTBHUM C IIPUMEPHON mporpaMmoir IMpodheCcCHOHAIBHOTO
Moaynst 1IM.01 Dkcrutyartanus W TEXHHYECKOE 00CITyKMBaHUE MOJABMKHOTO COCTaBa
no crenuanbHocTH 23.02.06 TexHuyeckas SKCIUTyaTarusl TMOJBH)KHOTO COCTaBa
JKEJIEe3HBIX  JOpor  (PJIEKTPONOABMKHOW  C€OCTaB), ¢ pabouell mporpaMMoii
npodeccuonansaoro Moayist [IM.01 Dkcrmyaranus ¥ TEXHHYECKOE OOCITYKUBAHUE
MOABMKHOTO cocTaBa mo crenranbHocTH 23.02.06 TexHuueckas SKCIUTyaTalus
MOJIBMYKHOTO COCTaBa )KEJIE3HBIX TOPOT (JICKTPOIIOABHIKHON COCTAB).

Meroandueckie pPEKOMEHIAIUH SIBJISIFOTCS PYKOBOJCTBOM JJISI BBITTOJTHCHHS
naboparopueix pador MJIK 01.02 DOxkcmiyatanuss IMOJABM)KHOTO — COCTaBa
(371eKTPONOIBIKHOM COCTaB) M OOCCIieueHUue OE30MaCHOCTH JBHKCHHUS II0€3JI0B
Tema 2.5 OCHOBBI TOKOMOTHUBHOM TSATH.

Ha ocoenue IIM.01 MJIK 01.02 Tema 2.5 OCHOBBI JTOKOMOTHBHOM TSTH
OTBEJICHO MaKCUMaJIbHON y4ueOHO# Harpy3ku 99 4acoB, B TOM YHCIIE:

- KOJIMYECTBO 00s3aTENIbHBIX YaCOB M0 Y4eOHOMY TIJIaHy — 66;

- KOJIMYECTBO YaCOB Ha MPAKTUICCKUE 3aHIATHSI — 12;

- KOJIMYECTBO YacoB Ha J1abopaTtopHbIie padboThl — 18;

- KOJIMYECTBO YaCOB HA CAMOCTOATEIbHYIO padboTy — 33.

B xo1e ocBoeHus npodeccuoHaIbHOTO MOAYJISI 00YYarOITUHCS TOKEH:

UMETb NMPAKTUYECKUH OTIBIT:

[10.1 DOxkcmmyaranuu, TEXHUYECKOTOo OOCTYKMBaHUSI M PEMOHTa JIeTalieH,
y3JI0B, arperaTtoB, CUCTEM IOJBM)KHOTO COCTaBa JKEJIC3HBIX JOPOT C 00CCIICUCHHEM
0€30I1aCHOCTH ABMKEHUS TT0E310B

YMETh:

V.1 onpeaenaTh KOHCTPYKTHUBHBIC OCOOCHHOCTH y3JI0B M JeTaJIeH MTOABUKHOTO
COCTaBa,

V.2 o0OHapyXuBaTh HEUCHPABHOCTH, PETYJIUPOBATH H  HCIBITHIBAThH

000py10BaHUE TIOABUKHOTO COCTaBa;



V.3 omnpenensith COOTBETCTBHUE TEXHMUYECKOTO COCTOSIHUS OOOpYAOBaHUS
MOJIBMYKHOTO COCTaBa TPEOOBAHUSIM HOPMATHUBHBIX IOKYMEHTOB;

V.4 BBINONHATH OCHOBHBIE BHJBI padOT MO SKCIUIyaTalUud, TEXHUYECKOMY
00CITy>KUBAHUIO U PEMOHTY TIOJIBU’KHOTO COCTaBa;

V.5 ynpaBiasaTeh cHCTEMaMH MOJBHKHOIO COCTaBa B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMU;

3HATh:

3.1 KOHCTPYKIMIO, TPUHIHUIN JCUCTBUS M TEXHUYECKUE XapPaKTEPUCTUKHU
000py10BaHUs OJBUKHOIO COCTABA;

3.2 HOpPMATHUBHBIE JIOKyMEHTHl MO OOECHEYEHHI0 O€30MacCHOCTH JBUKEHUS
MOE3/10B;

3.3 cucteMy TEXHUYECKOIO OOCIyKMBAaHHUS M PEMOHTA IMOJBUKHOTO COCTaBa.
Pe3ynbraToM OCBOEHHA MpOrpamMMbl MPOPECCHOHAIBHOIO MOAYJS — SIBISETCA
oBnaaeHue npodeccuoHanbHbiMU (1K) u 00mumu (OK) komneTeHIusIMu:

[IK 1.1 DkcrutyaTupoBaTh NOJBUKHOW COCTAB JKEJIE3HBIX I0POT

[IK 1.2 IIpou3BoauTh TEXHHYECKOE OOCITY>KMBAaHUE M PEMOHT MOJBHKHOIO
COCTaBa >KEJE3HbIX JOPOI B COOTBETCTBUU C TPEOOBAaHUSAMHU TEXHOJOTHYECKHX
MPOLIECCOB.

[IK 1.3 O0ecrieunBaTth 0€30I1aCHOCTH ABMKEHUS ITIOABUKHOI'O COCTaBA.

OK 1 IlonmmaTh CYIIHOCTh W COIMAJIBHYIO 3HAYMMOCTH CBOEU Oymyriei
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC

OK 2 Opraau3oBbiBaTh COOCTBEHHYIO JNESTEIBHOCTh, BBIOMPATh THUIIOBBIC
METO/JBl U CHOCOOBI BBIMOJHEHUS MPOGEeCCUOHATBHBIX 3a/ad, OIEHUBATH UX
() PEKTUBHOCTD U KAYECTBO

OK 3 IlpuHumaTh pelieHue B CTAHJAPTHBIX M HECTAHJIAPTHBIX CHUTYALUSIX U
HECTH 32 HUX OTBETCTBEHHOCTb

OK 4 OcyuiecTBisATh MOUCK U HKCIONb30BaHWE MH(POpPMALIUU, HEOOXOIUMOI
111 9P HEKTUBHOTO BBIMOJTHEHUST TPO(ECCHOHANBHBIX 3a/1a4, MPOo(heCCUOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHUS

OK 5 Hcnonb3oBaTh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B



npodeccCuOoHaNbHOMN eI TeIbHOCTH

OK 6 PaGorath B KoJIeKTMBE W KoMmaHze, 3(h(EKTUBHO o0OIIaThCS C
KOJUIEraMH, PyKOBOJCTBOM, IOTPEOUTEISIMU

OK 7 bparb Ha ce0s OTBETCTBEHHOCTh 3a palOTy 4YJICHOB KOMAaH/IbI
(MOTYMHEHHBIX ), 32 PE3YJIbTAT BHINOJHECHUS 3aJaHUI

OK 8 CaMocTosATenbHO ONpeAeNaTh 3aJadd MPOPECCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO IJIAHUPOBATH
MOBBIIICHUE KBATU(UKAITNH

OK 9 OpuentupoBaTbCd B YCIOBHUSIX YacTOM CMEHBI TEXHOJIOTMI B
npoecCUOHANbHOM eI TeIbHOCTH

Lenpro 1abopaTOpHBIX pabOT SIBISETCS 3aKPEIJIEHUE TEOPETUUYECKUX 3HAHUI
M0 MEXIUCHUIUTMHAPHOMY KypCy U MPHOOpPETEHUE CTYJIEHTaMU MPaKTUYECKHUX
HAaBBIKOB IO IKCIUTyaTallMd U PEMOHTY MOJABUYKHOI'O COCTaBa.

JlaGopatopHbie pabOThI MPOBOJATCS B KaOMHeTe « TeXHUUeCKOl FKCIUTyaTaluu
YKEJIE3HBIX OPOT U OE30MACHOCTH JBMXKCHHUS.

Ilepen BbITIOTHEHNEM JIa0OPATOPHOU PA0OTHI CTYJIEHT 00sI3aH:

e npopaboTaTh TEOPETUUECKUNA MaTepuan, HEOOXOAUMBIN il YCBOCHUS
3HAHWI U TPUOOpPETEHNS YMEHUH,

® 03HAKOMHTHCS C TIOPSIKOM BBITIOJIHEHUS paOOTHI.

JlaGopatopHble pabOThl BBIMOJHSIOTCS CTyAeHTaMU UWHAuBHAyailbHO. K
BBITIOJIHEHUIO  J1A0OpaTOpHBIX  pabOT  JOMYyCKAalOTCA  CTYACHTHI, IPOIIEIIINE
MHCTPYKT@X IO TEXHUKE OE30MaCHOCTH C COOTBETCTBYIOIIMM O(GOpPMIIEHUEM B
YKypHaJie TI0 MPOBEACHUIO MHCTPYKTaXA.

[To xomy BBITIOTHEHHS PAOOTHI TP BOSHUKHOBEHUH BOTIPOCOB CTYACHT MOXKET
MOJIYYUTh KOHCYJIbTALMIO Yy MPENOAaBaTeNsl WM CaMOCTOSTEIbHO BOCIOIb30BaTHCA
JICKIIMOHHBIM, CIIPABOYHBIM MAaTEPUAJIOM B PEKOMEHTyEMOU TUTEpaTypoi.

Pe3ynbraromM BBITIOJIHEHUS 1a00OpaTOpHO pabOTh sIBASETCS O(OPMIICHHBIN
OTU€T O TpojiesiaHHON padoTe. OTUET TOHKEH COJIEPIKATD:

- TeMy U 1ieJib paboThI;

- 3aJIaHHE;



- BBITIOJIHEHHAS pad0Ta B COOTBETCTBUU C COJICPKAHUEM OTUETA,;

- BBIBOJI.

B ciywae, eciu cTyAeHT OTCYyTCTBOBaj Ha jabopaTopHOil paboTe, TO emy
MPEOCTABISCTCS BO3MOXKHOCTh 3Ty paOOTy BBIIIOIHUTH HA JOMOJHUTEIbHBIX

3aHATHUAX.



JlabopaTopHasi padora Ne 1
«Pacuyer u nocTpoeHue yaeabHbIX CHJI N10€3/1a B PesKUMe BbIOera
Leap padoThbl: MpHOOPECTH MPAKTUUECKUE HABBIKU MO PACYETY U IOCTPOCHUIO
JrarpaMM YJeJIbHBIX CHUJI IT0e3/a B PeKUMax BbIOera.
OOopynoBanme: TaOMUIBl 3aJaHUA, JUCT MWUIUMETPOBOM  Oymaru,

KQJIBKYJISTOP.

Kparkue Teopernyeckue cBeeHUS:

Ha perxymmiicsa noes3n AEUCTBYIOT pa3jIMuHbIe BHYTPEHHUE U BHEITHUE CUJIBI.
Kak w#3BeCTHO W3 MEXAaHUKH, BHYTPEHHHE CHJIbI YpPaBHOBELIMBAIOTCS BHYTPHU
CUCTEMBl M HE BIHSIIOT Ha JIBUWKEHHE camMouM cucrtembl. Ha xapakrtep
IOCTYIIATEIBHOIO JBUKEHUSI CUCTEMBI OKa3bIBAIOT BIUSHUE TOJBKO BHEIIHHUE CHUJIbI
WA WX COCTaBJISIONIME, JACHCTBYIOIIME B HAMPABICHUM JIBUKCHUS WA B
MIPOTHUBOMOJIOKHYIO CTOPOHY.

TakuMM BHEIIHWUMHU CHUJIAMH, JIEUCTBYIOIIMMH HAa MEXaHUYECKYH) CHUCTEMY,
Ha3bIBAEMYIO TIOE€3/I0M, SBJSIETCA cuia TArM Fy, pa3BUBaecMas JIOKOMOTHBOM,
TOpPMO3Has cuja B;, BO3HUKawmas 0OpU BKIKOYEHUU TOPMO30B, U CHJIbI
CONPOTHUBIICHUSI JBHXKEHUIO, K KOTOPBIM OTHOCAT BCE€ OCTAJbHbIC BHEIIHHUE CHIIBI,
JIEVCTBYIOIIME HA MOE3]T U BIUSIONIME HA €TO IBUKECHHUE.

Cuily TS ¥ TOPMO3HBIE CHJIBI HA3bIBAIOT YIIPABISIEMBbIMH, TaK KaK UX MOXET
peryimpoBath MalMHUCT. Ha cuibl CcONpOTHBIECHHS ABMXKEHUIO MAIIMHUCT
BO3JECHUCTBOBATH HE MOKET, IOITOMY MX Ha3bIBAIOT HEYIIPABIISEMbIMHU.

Cuna Trm Hampasi€Ha MO JABUKEHHUIO MMOE€3/1a, TOPMO3Has CUjia JIEUCTBYET B
MPOTHUBOMOJIO)KHOM HampasiaeHud. Cuiibl CONPOTUBIICHMS, KaK MPaBWIIO, TAKKE
JICEUCTBYIOT B ITPOTHMBOIOJIOKHOM HalpaBiieHUU. VICKIIFOUEHHE COCTaBIIAET Cilydai
JIBUKEHHUS TI0 CITYCKY.

[To 3akoHaM MEXaHMKH HECKOJIbKO CHJI, JECUCTBYIOIIMX HA TOYKY WU
MEXAHUYECKYI0 CHUCTEMY, MOXHO 3aMEHUTb OJHOW PaBHOAECHUCTBYIOIIEH CHIIOW,
KOTOPYIO B TAre MOE3/10B Ha3bIBAIOT YCKOPSIOIIEH cuioi Fy:

Fy= Fe- Bi-W (1)



Bce Tpu cocraBistompe yCKOpSAIOUIEH CHIbI OJHOBPEMEHHO Ha MOE3[ HE
NEUCTBYIOT, TaK Kak OOBIYHO HE UMEET CMbICIA TSIHYTh JIOKOMOTHBOM
3aTOPMOXKEHHBIN NOE31. B 3aBUCMMOCTH OT TOTr0, KAKAE CUJIbI JECUCTBYIOT B JTAHHBIN
MOMEHT Ha MOE€3], Pa3INYA0T CIAEAYIOLIIUE PEKUMBI IBUKEHUS:

- PEXUM TSTU, Korja JACHCTBYIOT cuja TATH F¢ M CHJIBI CONMPOTUBIICHUS
JBUKEHUIO:

Fy=Fc-W (2)

- PEXHM BbIOEra IMpu OTCYTCTBUM CHJI TSATH U TOPMOXEHUS, KOTJa Ha MOe3]
JEUCTBYIOT TOJIBKO CHUJIbI COITPOTUBIICHHUS IBUKEHHUIO:

y=-W 3

- PpEeXHUM TOPMOXKEHHSA, KOrJa K CHUJaM CONPOTUBIIEHUS JBUKEHUIO

npubaBisieTcsi TOpMO3Has cuia By
Fy= - (B+W) (13)

VYCKOpAIOIYI0 CHITy, HMEIOLIYK0 OTPULATEIBbHOE 3HAYEHUE, Ha3bIBAOT
3aMeISIOIIEN CHIIOMN.

JUist ynpouieHusi pacd€ToB yI00HO HCIOJB30BaTh YAEJIbHbIE 3HAUEHUS CHII,
paBHbBIE CWJIaM B HBIOTOHAX, OTHECEHHBIM K BECy II0€3[a B KHWJIOHBIOTOHaX. Bec
noe3na B cucteMe CHU ompenensoT Kak MPOU3BEICHUE MAcChl Ha YCKOPEHUE CHJIbI
sokectu 0=9.81 m/c®. Vienbnas cuna Taru f,, ynaenbHbIE CHIIBI CONPOTHBIICHUS
IBIDKEHHIO (O, YAETbHAs TOpMO3Has cuna b, u yaenpHas yckopsitomas cuna fy, H/kH,

BBIPAXKAIOTCA CIICAYIOIIUMHA YPABHCHUSMMU:

[Tonenus B ypaBHeHuu (10) 1eByro 1 npaByro 4acCTH Ha BeC MOE€3/a, MOJIyIYUM
fy= fe- bro 4)
[Ipu paccMoTpeHUM BIUSHHS ACHCTBYIOIIMX CUJI Ha JBUKEHUE IOE3/1a €ro
MPEJICTABJISAIOT B BHUJE MaTEpUAbHOM TOUYKH, B KOTOPOM COCpeAOoTOYE€HA BCS €ro
Macca. Takas 3aMeHa ympollaeT penieHue 3a7ad, CBSA3aHHBIX C XapaKTEepPOM
JBIDKEHUSA TI0€3]1a, HE BHOCS OOJIBINON MOTPENTHOCTH B pacu€Thl. B ToM ke ciydae,

KOorja pacCcCMarpuBarOTCsaA CHIIBI II0€34a KakK MEXaHUYECKOM CHUCTEMBI, BCC



NEePEUUCIICHHbIE CUJIbI OTHOCAT K 000/1aM KOJIECHBIX Nap W MPUKIIAIBIBAIOT K TOYKAM
KaCaHHs KOJIEC C PEIbCAMH.

JIst mocTpoeHus AuarpamMM yJIeIbHbBIX CHJI MO€3/1a B peKUMax TATH, BbIOera u
TOPMOXEHHUSI HEOOXOAUMO PEIIUTh TPU YPABHEHHUS:

B pexume Taru:

f=f- o (5)
B pexxume BriOera:
f;= - (6)
B pexume TopmMoxeHuUs:
f,= - (bi+o) (7)

3amanue 1a06opaTopHOil padoOTHI:

PaccuntaTh yaenbHbIE 3aMEISIONIME B PEXKHUME XOJOCTOro xojaa (BbiOera),
COCTOSILETO U3 BOCBMHOCHOTO 31IeKTpoBo3a BJI80C maccoit 192 T u coctaBa Maccoi
M., chOPMHUPOBAHHOTO U3 IPY>KEHBIX BarOHOB, MPU JBUKEHUH 10 3BEHbEBOMY ITyTH.
B ero cocraBe p1% YeThIPEXOCHBIX BAarOHOB Ha POJUKOBBIX MOAIIMITHHKAX (Macca
BaroHa 70 T) u p2% BOCBMHUOCHBIX BaroHOB Ha POJIMKOBBIX MOMAINIMITHUKAX (Macca
BaroHa 160 T). Baronsl cocrtaBa 00OpyAOBaHbl CTaHAAPTHBIMU YYT'YHHBIMU
xosonkamu (3 =0,4). Ilo gaHHBIM pPAcYETOB MOCTPOUTH TUATPAMMY yAETbHBIX

3aMeUISIONINX CUJT B peKUMeE BbIOera.

Ncxoanbie 1aHHBIE:

Tabmuma 1.1
Macca Macca
Cepus
JIOKOMOTHBA, | COCTaBa,
JIOKOMOTHBA
My, T Me, T

Ta6ﬂ1/1ua 3aIOJIHACTCSA B COOTBCTCTBHUU C MHAWBUAYAJIbHBIM BAPUAHTOM 3aJIaHUS .

IMopsiaoK BBHINOJIHEHUS
1. [TonyunTs 3a1aHKE€ U O3HAKOMUTHCS C LIEJIbIO paOOTHI.

2. 3yuuts 3a1aHue.



3. Ucnonb3yss KOHCHEKT (METOIUYECKHE yKa3aHWsl [0  BBINOJHEHHIO
1ab0paTOpHOI pabOThI), MPOU3BECTH BBIYUCIICHUS, IIOCTPOUTH TPAPHKH.

4. OpopmMHUTH OTUET

Meroanuyeckue yka3aHusi 10 BbIIOJHEHHIO J1a00paTOPHOil padoThl Ne 1:

Pexxum BbIOETA

B rpady 1 Tabmuier 1.2 3aHOCAT 3HaueHUsI CKOpocTeil KpaTHbIX 10 oT 0 kM/4
no 110 km/4, a Takxke pacu€THOM CKOPOCTH, CKOPOCTEH Iepexoaa BKIIOUYEHUS U
OTKJIFOUEHUS CTyIEHEH ocnalaeHus oI Ha TeII0BO3ax.

B rpady 2 3aHOCAT 3Ha4YeHHMs OCHOBHOTO YAEJIBHOTO COIPOTHBICHHUS
IBIDKCHUIO DJIEKTPOBO3a IpH  pabdoTe Ha XOJIOCTOM XOAy @ , KOTOpOE
paccuuThIBaeTCs 1o Gpopmyre:

o, =24+0011xv+0,00035x v’. (8)

B rpady 3 3aHOCAT 3HaYeHHMs] OCHOBHOTO YEJIBHOTO CONPOTHBICHHUSA
JBIDKEHUIO T0e37a IpHU paboTe 3JIEKTPOBO3a HA XOJOCTOM XOAY @, , KOTOpOE
paccuuThIBaeTCs 1o popmyiie:

_ O, XM+ g xm,

()] .
o m +m, 9)

JlmarpaMMbl  yACIBHBIX YCKOPSIOMIMX W 3aMEUISSIONINX CHJI CTPOST Ha
MULIMMETPOBOM OyMare B BEIOpaHHOM Maciitade (TpuiokeHue 2).

Och opimHAT — 3HAYEHHS] CKOPOCTEH, OCh a0CIIMCC BIIEBO OT Hayajga KOOPAUHAT
— YCKOPSIOIINE CHJIBI, OCh a0CIIMCC BIIPaBO OT HA4Yall0 KOOPAMHAT — 3aMEJISIONINE

CHIJIBI.
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30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55

fy, H/xH

rpaduk 1 — nuarpamMma yneiapbHBIX 3aMEJISIONIUX CUIT TIpU paboTe TEIIoBO3a

Ha XOJIOCTOM XOIY (v): rpadsl 3, 1;

1.

Copepxanue oruéra:

PaccuuraiiTe 3Ha4eHUS OCHOBHOI'O YACIBbHOIO COIIPOTHUBIICHUA IBHKXKCHHIO

moc3aa Ipu pa60Te TCIIJIOBO3a Ha XOJIOCTOM XOA4Y ., 3alI0OJIHUTEC Ta6JII/II_Iy 1.2.

Tabmuna 1.2
L, KM/4 ox, H/’xH mox, H/'kH
1 2 3
0
110
2. IlocrtpoiiTe quarpamMmy yJIeldbHBIX 3aMeISIONINX CHUJI B PSKUME BbIOera.
3. Craenath BBIBOJ
4. TIucbMEHHO OTBETUTh HAa KOHTPOJbHBIE BOIIPOCHI
KouTpoJsbHbIE BONIPOCHI:

1. Kakwue cuiibl IEUCTBYIOT Ha MOE3]T BO BPEMS €TI0 JIBUKEHUS ?
2. Jlyst 4ero MpUMEHSIOTCS yIeTbHBIC BEJIMUMHBI 3aMEJISIONNAX CHJT?
3. Onucarb CyTh YpaBHEHUS JBIKCHUS TTOE€3/1a B PEKUME XOJIOCTOTO XO/1a.

11



JlabopaTopHasi padora Ne 2
«Pacyer u mocTpoeHue yaejJbHBIX CHJI 10€3/1a B PeKUMe T
Hean pa6oThi: MPHOOPECTH MPAKTUICCKHE HABBIKH 110 PACUETY M TIOCTPOCHHIO
JUarpamM yIeNIbHBIX CHIT ITOe3/1a B PEXKUME TATH.
Oo6opynoBanme: TabIUIIbI 3aJIJaHUS], TUarpaMMa yIECJIbHBIX 3aMEJISIOIINX CUJT

B PEXKUME BbIOETa, KAIBKYISTOP.

KpaTKne TCOPETUYECCKUEC CBCACHUS .

CM. KpaTKue TeOpeTUIEeCKUE CBeIeHUs TabopaTopHOoil paboTsel Ne 1.

3aganue J1abopaTopHO padoThI:

PaccunTaTh ynenpHbIE YCKOPSIOIINE CHIIBI B PEKUME TATH NOE37a, COCTOSLIETO
U3 BOCEMHOCHOTO dyeKkTpoBo3a BJI80C maccoit 192 T m coctaBa maccoi M.,
c(hOpMUPOBAHHOTO U3 TPYKEHBIX BaroHOB, MPHU JIBUKEHUU MO 3BEHHEBOMY MyTH. B
€ro cocTtaBe pi1% 4YETBIPEXOCHBIX BArOHOB Ha POJIMKOBBIX IMOJUIMITHUKAX (Macca
BaroHa 70 T) u p2% BOCBMHOCHBIX BAarOHOB Ha POJIMKOBBIX MOJAIMIMIIHUKAaX (Macca
BaroHa 160 T). Baronsl cocrtaBa o00OpyAOBaHBl CTaHAAPTHBIMU YYTYHHBIMU
xosonkamu (3 =0,4). Ilo gaHHBIM pPACcYETOB MOCTPOUTH TUATPAMMY YAEIbHBIX

YCKOpAIOIHX CUJI B PCIKUMC TAT'H.

Hcxoanbie 1aHHDBIE:

Tabmua 2.1
CocraB noesza Macca
Macca Macca
Cepus 4-ocHbIX | 8-0CHBIX | 4-OCHBIX | 8-OCHBIX
JIOKOMOTHBA, COCTaBa,
JIOKOMOTHBA BaroHOB, | BaroHOB, | BaroHOB, | BAarOHOB,
My, T o 0 Me, T
pa, % ps, % M4, T Ms, T

Ta6ﬂ1/1ua 3aIOJIHACTCA B COOTBCTCTBHUU C MHAWBUAYAJIbHBIM BAPUAHTOM 3aJIaHUA.

ITopsiaok BBHINIOJTHEHUS
1. [TonyunTs 3aj1aHk€ U O3HAKOMHUTHCS C LIEJIbIO paOOTHI.

2. 3yuuts 3a1aHue.
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3. Ucnonb3yss KOHCHEKT (METOIUYECKHE yKa3aHWsl [0  BBINOJHEHHIO
1ab0paTOpHOI pabOThI), MPOU3BECTH BBIYUCIICHUS, IIOCTPOUTH TPAPHKH.

4. OpopmMHUTH OTUET

MeTtoauyeckue yKkazaHusi 0 BbINOJIHEHHIO J1a60paTOpPHOI padoThl Ne 2:

Pexum Tsru

B rpady 1 Tabmuier 2.2 3aHOCAT 3HaYeHUsI CKOpocTeil KpaTHbIX 10 oT 0 kM/4
no 90 kMm/4, a TaKKe pacyETHON CKOPOCTH, CKOpPOCTEH Mepexojaa BKIIOYECHUS U
OTKJIFOUEHUS CTyIEHEH ocnalaeHus oI Ha TeII0BO3ax.

B rpady 2 3aHOCAT 3HaueHUs CUIbl TATM F, JOKOMOTHBa, KOTOpBIE
ONPEIEIISIOTCA MO TATOBBIM XapaKTEPUCTUKAM COOTBETCTBYIOIIECH CEpUU JIOKOMOTHBA
(Tabmuna 2.1).

B rpagy 3 3aHOCAT 3HAYEHUS OCHOBHOIO YJEIBHOTO CONPOTHUBICHUS

'
JJOKOMOTHBA ®o , KOTOPOC paCCUUTBIBACTCA 110 q)OpMy.TICI

®) =19 +0,01xv +0,0003x V> (10)
B rpapy 4 3aHOCAT 3HAayeHUS OCHOBHOIO YJAEJIBHOIO CONPOTUBIICHUS

"

YETBIPEXOCHBIX ~ BAarOHOB HA  POJIMKOBBIX  IOIIMITHHUKAX KOTOpOE
paccuuThIBaeTCs 1o Gpopmyiie:
3+01xv+0,0025x v
" 1)
®g, =0,7 + o (11)

604

rac m604 - Macca, IIpuxoJA1maAcda Ha OJHY OCb I-IeTI:»IpéXOCHOFO BaroHa, ornpcaciracTcAa

o ¢opmyiie:

m604 = - (12)

rae Mqs— Macca IIeTBIpéXOCHBIX BaroHa.

B rpagy 5 3aHOCAT 3HaueHUSI OCHOBHOIO YJAEJIBHOIO CONPOTUBIICHUS

"
BOCBbMHUOCHBIX BArOHOB Ha POJIMKOBBIX ITOJAIIHUITHUKAX 0)08, KOTOPOC paCCUUTBIBACTCA

o popmye:

13



6+ 0,038 x v +0,0021x v’

g = 0,7 + (13)
m308
rae Mws - macca, NPUXOJIAIIASICS HAa OJHY OCb BOCBMHOCHOTO BaroHa, ONpeaemsieTCs
o opMmyie:
m
_ 8
m808 - 86 (14)

rae Mgg— Macca BOCBMHUOCHOI'O BaroHa.

B rpady 6 3aHOCAT 3HAUEHUS OCHOBHOTO YACIBHOTO COMPOTUBIICHHUS

"
ABHKCHHIO COCTElBa(D0 , KOTOPOC paCcCUUTBIBACTCA 110 (1)0pMy.TI€I

(D" — p4 X®g4 + p8 X(DgB (15)
° 100 '

TO€ P4, Ps — NPOIEHTHOE COOTHOUIEHHE MAcCC YETBIPEXOCHBIX M BOCBMHOCHBIX

BaroHOB.

B rpady 7 3aHOCAT 3HAUYE€HHUS OCHOBHOTO YJAEIBHOIO COINPOTUBIIEHUS

IBUKEHHIO Toe3a ©0, KOTopoe paccunThIBaeTCs 1Mo GopMyIIe:

n

®y XM, + oy xm,
0‘)0 = H (16)
m, +m,

rae M, — Macca JIJOKOMOTHBA;
M, — Macca cocTasa.
B rpady 8 3aHocAaT 3HayeHus ynuenbHOW cwiabl TArm f, KoTOpoe

paccuuThIBaeTCs 1o Gopmyiie:

f-_ R
“(m,+m)xg’ a7

B rpady 9 3aHOCAT 3HAUYCHUS YICIBHON YCKOPSIOMIEH CHIIBI B pexxume TATH fy,

KOTOPOE€ pacCUUThIBACTCS 1O hopMmyJie:
f, =1 —o,. (18)
ITocTpoenune nuarpaMmel yIEJIbHBIX YCKOPSAIOLIUX CUJT

I[I/Ial"paMMLI YACIBbHBIX YCKOPAKOIINUX W 3aMCIUIAIOIINUX CHJI CTPOAT HaA

MUJUIUMETPOBOM OyMare B BbIOpaHHOM MaciiTade (puiioxkeHue 2).
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Ocsb OpAuHAaT — 3HAYCHUA CKOpOCTCI\/'I, OChb a6CHI/ICC BJICBO OT Ha4alJla KOOpAWHAaT
— YCKOpPAIIUC CUJIbI, OCb a6CHI/ICC BIIpAaBO OT HA4YaJI0 KOOPAHWHAT — 3aMCIJIAIOIINC

CHIJIBI.

30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55

fy, H/xH

rpaduk 2 — muarpamma ynenbHbIX yekopstommx cui fy(v): rpadsr 9,1;

Copepxanue oruéra:
1. PaccuunTaiiTe 3HaueHHs YJCNBbHBIX YCKOPSIOIIMX CHJI B pexume Taru fy,

3aroJIHUTE TabuIy 2.2.

Tadbnuma 2.2

PexxuMm taru

U! FKI (D'Oy 0\)"041 (0”081 0)"01 (00; fK! fy,
km/au | H | H/xH | HxH | H/xH | H/xH | H/xH | H/xH | H/'xH
1 2 3 4 5 6 7 8 9

110

2. TloctpoiiTe nuarpamMmy yIeIbHBIX YCKOPSIOIIUX CHUII.
3. Cnenatb BBIBOJ

4. TIncbMeHHO OTBETHUTH Ha KOHTPOJIbHBIC BOITPOCHI

KoHTpoJibHBIE BONIPOCHI:
1. Jlns 9ero npuMEHSIIOTCS yI€JIbHBIC BETMYUHBI YCKOPSIIOIINUX CUT?
2. Omnmcarb CyTh ypaBHCHHS JABMKCHUS TI0€3/1a B PEKUMAX TATH.

15



JlabopaTopHasi padora Ne 3
«PacyeT u mocTpoeHue yaejJbHBIX CHJI N0€3/1a B PesKHUMe TOPMOKEHHS»
Hean pa6oThi: MPHOOPECTH MPAKTUICCKHE HABBIKH 110 PACUETY M TIOCTPOCHHIO
JUarpamMM yICNIbHBIX CHIT ITOe3/1a B PEXKIMaX TOPMOKEHUSI.
OO6opynoBanue: TaONWIBl 3aqaHUs, OUarpaMma YACIBbHBIX CHJ B PEXHME

BbIOETa U TATH, KAJIbKYJISITOP.

KpaTKne TCOPETUYECCKUEC CBCACHUS .

CM. KpaTKkue TeOpEeTHUYECKUE CBeIeHUs TabopaTopHOil paboTsl Ne 1.

3aganue J1abopaTopHO padoThI:

PaccuutaTe yjaenbHbIE 3aMEIISIONIME CUJIBI B PEXKHUME CIYKEOHOTO
MEXaHUYECKOTO TOPMOKEHHUS MOE€3/a, COCTOAILIEr0 M3 BOCBMHOCHOIO 3JIEKTPOBO3a
BJI8OC maccoit 192 T u cocraBa Maccoil M., CHOPMUPOBAHHOIO M3 TIPYKEHBIX
BAarOHOB, MPH JBUKEHHUH [0 3BEHHEBOMY IyTH. B ero cocrtaBe p1% YETBIPEXOCHBIX
BaroHOB Ha POJIMKOBBIX MOAIMMMHUKaX (Macca BaroHa 70 T) U p2% BOCBMHOCHBIX
BAarOHOB Ha POJIMKOBBIX MOJIIMIIHUKAX (Macca BaroHa 160 T1). Baronsl cocraBa
00OpYJIOBaHbl CTaHIAPTHBIMU YyTyHHbIMH Kojoakamu (3 =0,4). Tlo maHHBIM

pacu€ToB MOCTPOUTH JUAarpaMmy YIEJIbHBIX 3aMEUIAIOIIMX CHJII B PEXKUME

TOPMOXKEHHA.
Hcxoanble 1aHHBIE:
Tabmuma 3.1
CocraB noesja Macca PacuéTHrrit
Macca Macca o
Cepus 4-ocHbIX | 8-ocHBIX | 4-OCHBIX | 8-OCHBIX TOPMO3HOM
JIOKOMOTHBA, COCTaBa,
JIOKOMOTHBA BaroHOB, | BaroHOB, | BaroHOB, | BaroHOB, KO3 QUIUEHT,
My, T 0 0 Me, T
P4, ) Ps, Y% Mgy, T Mg, T Sp

Ta6ﬂ1/1ua 3aIlOJIHACTCA B COOTBCTCTBHUU C MHAWBUAYAJIbHBIM BAPUAHTOM 3aJIaHUS .

ITopsiaoK BBHINIOJTHEHUS
1. [TonyunTts 3aJ1aHk€ U O3HAKOMUTHCS C LIETBbIO paOOTHI.

2. 3yuuts 3a1aHue.
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3. Ucnonb3yss KOHCHEKT (METOIUYECKHE yKa3aHWsl [0  BBINOJHEHHIO
1ab0paTOpHOI pabOThI), MPOU3BECTH BBIYUCIICHUS, IIOCTPOUTH TPAPHKH.

4. OpopmMHUTH OTUET

MeTtoauyeckue yKazaHusi 10 BbINOJHEHHIO J1a6opaTopHOii padoThl Ne 3:
Pexxum TopMokeHus
B rpady 1 Tabmuier 3.2 3aHOCAT 3HaYeHUsI CKOpocTeil KpaTHbIX 10 oT 0 kM/4
no 110 km/4, a Takxke pacu€THOM CKOPOCTH, CKOPOCTEH Iepexoaa BKIIOUYEHUS U
OTKJIFOUEHUS CTyIEHEH ocnalaeHus oI Ha TeII0BO3ax.
B rpady 2 3aHOCAT 3HAUYEHHS OCHOBHOTO YAEJIBHOTO CONPOTHBIICHUS

ABIKECHHUIO I0€3/1a Ipu pabdoTe 3JIEKTPOBO3a HA XOJIOCTOM XOAy @, , KOTOpOe

PaCCUMTHIBACTCS HA MPAKTUYECKOM 3aHsTUU Ne 3.

B rpady 3 3aHocaT 3HaueHus pacy€THOroKOd(PUIMEHTAa TPEHHS ¢, s

YYT'yHHBIX KOJOJOK, KOTOPOE PaCCUUTHIBAETCS MO PopMyIie:

v +100
5xv+100

B rpady 4 3aHOCAT 3HaueHMs YIENbHBIX TOPMO3HBIX cwi b,, KoTOpoe

?,, =027 x (19)

paccuuThIBaeTCs 1o Gopmyire:

b, =1000- ¢, - 9p (20)

B rpady 5 3aHOCAT 3HaYeHHs YACTBHBIX 3aMEISIOIUX CWI fi, KOTOpOe

paccuuThIBaeTCs 1o Gpopmyire:
fse = @ox +0,5b;. (21)

ITocTpoeHne quarpaMMsbl YIEIbHBIX YCKOPSIFOUIMX U 3aMEIISIOIINAX CUIT

JluarpaMMbl yAENBbHBIX YCKOPSIOIIMX W 3aMEUIIIONIMX CHJI CTPOST Ha
MUJUTMMETPOBOM OyMare B BHIOpaHHOM MacliTade (pujioxeHue 2).

Och opAMHAT — 3HAUYEHUSI CKOPOCTEH, OCh a0CIIUCC BJIEBO OT Hayaja KOOPAUHAT
— YCKOPSIIOIME CHUJIbI, OCh abCLMCC BIPaBO OT HA4YaJl0 KOOPJIMHAT — 3aMEJJISIONINE

CHJIBI.
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30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55

fy, H/xH

rpaduk 3 — nuarpaMMma yeabHBIX 3aMEJIIONINX CUIT TPU TOPMOKEHHUH -f5e(V):

rpadwl 5, 1

Conep:xanue oTuéra:

1. PaccuuraiiTe 3HAYCHHs YACIBHBIX 3aMEIIAIONMX CHUaI f,, 3amonHuTe

Tabauity 3.2.
Tabmuma 3.2
Pexum
Pexxum TOpMOKEHUS
BbIOETA
v, MOx, bT, f3c,
km/a | H/xkH P H/xH | H/xH
1 2 3 4 5
0
110

2. TloctpoiiTe muarpamMmy yIeTbHBIX YCKOPSIOIIMX U 3aMEIJISIOIINX CHIL.
3. Cuaenarte BBIBOI

4. TIncbMeHHO OTBETHUTH Ha KOHTPOJIbHBIC BOITPOCHI

KoHTpoJibHBIE BONIPOCHI:

-

. I[JISI 4Cro NpuMEHAIOTCA YACIbHBIC BEJIMYWHBI 3aMCJIAIOIINX cun?

N

. Onucarp CYTb YPAaBHCHUA JIBUKCHHA IMOC3/1d B PCIKUME TOPMOKCHUS.
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JlabopaTopHnasi padora Ne 4
«CupsawiieHue npopuiist myTmw»
Hear pabdoTbl: OpHOOPECTH MNPAKTUYECKUE HABBIKM 1O CHPAMIICHUIO U
MPUBUIECHUIO MTPOJIOJIIBHOTO MPOQUIIS KEIE3HOJOPOKHOTO MY TH.
OOopynoBanme: TaONMIBI, KalIbKyJIATOp, MNPOAOIBHBIA Mpoduiap myTH,

JIMHEWKA, TPEYTOJIbHUK.

Kparkue Teoperuyeckue cBeieHH:

Kaxxapiif y4acToK ejne3HOJOPOKHOTO MYTH BCIEACTBUE M3MEHEHHs penbeda
36MHOIl MOBEPXHOCTH, Ha KOTOPOM OH NPOJOKEH, HE MOXET OBITh CTPOro
NPSAMOJIMHEWHBIM. JIJIsI TATOBBIX PACUYETOB HCIOIB3YIOT MPOAOIBHBIN TpodHIib
y4acTKa — 3TO JIOMaHasi JIMHHUs, COCTOSAIAS U3 IPAMOJIMHENHBIX OTPE3KOB C Pa3HbIMU
yIjlaMyd HakJOHAa K TOPU3OHTAIM — YKJIOHAaMHU * 1, %o, U pa3IuyHbIMH BbICOTAaMH h
KOHEYHBIX TOYEK IO OTHOIICHHIO K KaKOMY-TO MCXOJHOMY YPOBHIO (BBICOTOM Has
ypoBHEeM Mopsi). B cirydae moapéma | iMeeT 3HaK «+», a CIyCK «-».

[IpoonbHBINA MPOPUIIH YHaCTKAa MOXKHO MPEACTABIATH B BU/IE!

e  TalOIUIbI

Homepa JnuHa Kpyrusua Pamnyc Jnuua
37IEMEHTOB aneMenTal, M | yxiona i, %o KpHBO# R, M | kpuBoil Sipr M
1 (cranums A) 1700 0,0
2 2400 ~25 650 350
3 800 -15
4 1600 0,0
5 1850 +12,5
6 500 +3.5
7 6800 +7,3
8 (ctanuus b) 1600 0,0
9 800 +1,5 1500 600
10 1000 0,0
11 1200 -9,0
12 1000 0,0 1000 500
13 800 +6,0 650 450
14 600 +4.5
15 875 0,0
16 7000 -7,0
17 1650 -2,0
18 2400 0,0
19 1600 +2,0 1300 650
20 (cranums B) 1400 0,0 ]

®  JIByMEpHOE M300paxeHue
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hoM
90

! _
sof ]
Tk
60 I
50+
40F
30
204
10
Cr.A2 4 6 8 10 12 14 16 Cr5 18 20 [ kM
OJTHOMEPHOTO M300pakeHUE

0,0 -2,5 118 00 +2.5 B +73 0 [1.40.0|.-9.0]0,0

700 | 2400 1600 ﬁrﬁj 00 1600 |§To|1000|%61000

s

oOpaboTke.

YOPOILEHUSI TATOBBIX PAcdY€TOB MPOJOJBHBIA MPOQPHUIL MOABEPraroT

Crpsimnenue npoduiis MyTH —

9TO 3aMCHa HCCKOJIBKO MaJlo

OT/IMYAaIOMINXCA KPYTHBHOﬁ 9JICMCHTOB OAHHUM, AJIMHA KOTOPOI'o paBHa CyYMMC IJIMH

9THUX JJICMCHTOB.

3ajganue J1abopaTopHO padoThI:

[IpousBectu mocTpoeHUe 3aJaHHOrO Mpoduist myTH Ha ydacTtke cT.A — cT.b

COTJIaCHO BapUaHTy (MPHUIIOKEHHUE 2)

[IpousBecTu cripsMieHUE 3aJaHHOTO poduiis MyTH Ha yyacTke cT.A — c1.b .

HcxoaHble JaHHbIE:

ho=720

JUIMHa YKJIOH

LEHTP.
yroi

panuyc
KpHBOM

JUIMHA
KpHBOM

CrA. 1

O©oo~NOoOUThwWN

10
11
12
13
Cr.b. 14

Ta6ﬂ1/1ua 3aIOJIHACTCA B COOTBCTCTBHUU C MHAWBUAYAJIbHBIM BAPUAHTOM 3aJIaHUS .

IopsiaoK BBHINOJTHEHUS

1. ITomyuuTh 3aaHNE U O3HAKOMHTHCS C LEIbIO paOOTHI.
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2. I3y4uTh 3a1aHMeE.
3. Ucnonb3yss KOHCHEKT (METOIUYECKHE YyKa3aHWs [0  BBINOJHCHHIO
71a00paTOpHOI pabOTHI), IPOU3BECTH BBIUMCIICHHS, TIOCTPOUTD I'pauKH.

4. ObopMHUTH OTYET

Meroanuyeckue yka3aHusi 10 BbIIOJHEHHUIO J1a00paTOPHOI padoThl Ne 7:
1. BeicoTa KOHEUHOW TOYKH 1-TO 3jieMeHTa Mpoduis (OTMETKAa MEepeIOMHOM
TOYKH ) BBRIYUCIISIETCS IO hopMyIIe:
[

P, 22
hi = hiq+ 1000 x| (22)

rae hi , hii — oTMeTku (BBICOTBI) COOTBETCTBEHHO KOHEYHOW M HAYAIbHOW TOYEK
aneMeHTa npouis (B METpax);
| — YKJIOH BIIeMeHTa podus, %o;
| — mrHA SneMenTa TPoQUIIs My TH, M.
2. Ha wmwuimMeTpoBoit OyMare TOCTPOUTh OJHOMEPHOE H300paKeHHE

MPOJI0JIBHOTO MPUBENEHHOTO MTpoduig B Maciitade 1xkm — 20 mm.

h,m

80
MpogonbHbI Npodunb 70
(aBymepHoe n3obpaxeHue) \ 60

YcnoBHoe (0O4HOMEPHOE) 30
n3oBpaxeHne NPoAONbHOro Npodus 20
\ 10+
Q
|z o |YKOH Ic, %0
§>§ [nvHa S, M
&= |Ne anemeHTa
s
2 s |KpuBas R, — —
B |2 v 0,0 2
@ 3 | YKNOH lj, %o 00 2,5
§§ OnvHa S;, m 1700 m
£ |NeanemenTa 1 2
A,
. 70 MM f I I T, km
1 2 3 4

Pucynox 4.1 — IIpumep odopmieHust mpo 0 IbHOTO PO Ty TH
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[TocTpouTh AByMEpPHOE H300paKEHHE MPOAOIABHOTO MNpoduis, AJsi 3TOro
HAHECTH OTMETKH (BBICOTHI) B KOHEUHBIX TOYKAX 3JIEMEHTOB B MaciiTabe 1 M — 1 MM
U COCUHUTD UX OTPE3KaMHU.

3. [IpaBuna copsiMiieHus My TH

Paspemiaercs cripssMisTh 3JIEMEHTHI TPO(HIIS TOIHKO OJTHOTO 3HAKA.

Henb3st cipsMIISITh 3JIEMEHTHI ITyTH CO CTAHIUSIMH.

Henbzs CIIpAMIEATD 3JICMCHTEI ITYTH C paC‘IéTHBIM HOI[’I)éMOM

!

.. . I
Crpsminénnbiil ykiioH ¢ (%o) onpeaensercs no ¢hopmyre:

k
1:S; . : _
C
ilsj S, +S,+...+ S,
J=

r71e K — KOJIMYECTBO JIEMEHTOB MPOQUIIS, UCIIOIB3YEMBIX JIJIS CIIPSIMIICHHUS;
1, I2,..., Ik — YKIOHBI 1-T0, 2-T0 U K-r0 35meMenToB nmpoduiis, %o;
S1, S,..., Sk — wmHEI 1-T10, 2-T0 ¥ K-r0 3716MEHTOB TIPOGUIIS, M.
JUist KaXIoro nsjeMeHTa JIeUCTBUTENBHOIO (MCXOAHOr0) MNpoQuis IMyTH,

BXOIAIICTO B CHpHMHéHHBIﬁ Y4aCTOK, JOJI’KHO BBIIIOJIHATHCA HCPABCHCTBO!

2000

=l 1<j<k)

S; <

i (24)

Ecnu 3710 ycnoBue He BBIMOIHAETCS, TO HEOOXOIMMO BbIOpATh IPYroil BApUaHT

00BEIMHEHUS DJIEMEHTOB.

1

OUKTUBHBIN MOIBEM Ie (%0) onpenensercs o Gopmye:

i — 700 ) i Sxp.j (25)
© S, 2R .
¢ 1=
rre N — KOJIMYECTBO DJIEMEHTOB CHPSAMIEHHOIO MPOPMiId C 33JaHHBIMU JUIMHAMU U
panuycamMu KpUuBOW;
S¢ — MHA COPSIMIIEHHOTO 3JIEMEHTA, M;
Skpj — JUTMHA J-TOM KPHUBOI, M;

Ripj — paamyc j-Toit KpUBOH, M;
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] — HOPSAAKOBBIA HOMEp KpuBOi, 1 << n

, . . I
[TpuBenénublii (OkoHYATENbHBIN) YKIOH € (%o)omnpenensieTcs mo gopmyiie:

H n
c= IC+IC

Vxi10HbI B %0 OoNpCACIAIOTCA C TOYHOCTBIO 1O ACCATBIX.

Pe3ynbrarel BeIMCIEHUN CBOAAT B Ta0ue 4.1:

1. [TocTpouTs OAHOMEPHOE

U300paKeHHE

IPOAOIBHOTO

npoduiis U JByMEpPHOE U300paKEHUENPOIOIBLHOTO CIPAMIEHHOTO MPOQUIIS.

Conep:xanme oTuéra:

(26)

CIPSIMIIEHHOTO

1. PaccuuTarh BBICOTHI KOHEYHOW TOYKHM Ka)XJOTO 3JeMEHTa Npouis MyTd

hO, hi, ...,h14.

2. TloctpouTh nByMepHOE N300pakeHrne MPOAOIBLHOTO MPO(UIS MyTH.

3. BblmonHUTh cHpsMIeHUE MNpUBEAEHHOTO Tpoduiis nyTH (3amoJHUTH

tabmuiy 4.1).

Tabmuma 4.1
N Kpusas Jinsa CnpﬂMuHe DUKTUBH HpMBeVL[e No Ton
o . i HHBII "
Seven Jnuna Vo Payc Tomia CTIPAMIEHHOTO HHBI BII cpamnén | e‘:{ a
. 8 KITOH
JIIEMEHTA, M i, %o Y y4acTKa HOXBEM ykio HOTO

Ta

R, M

Sips M

S., M

yKioH ©
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4. TlocTpouth IByMEpHOE U300paKEHUE CIPAMIEHHOTO PO My TH

5. Cuaenath BBIBOI.

6. IluceMeHHO OTBETHTH Ha KOHTPOJIHHBIE BOIIPOCHI.

1. Yrto Ha3bIBaeTCS MPOIOJIHHBIM MTPOPUIEM ITyTH ?

KonTpoJsbHbIE BONIPOCHI:

2. KakuMmu 3HaYEHUSMH ONpeesIeTCsl MPO0JIbHBIN Mpodub myTu?

3. B xakoMm BHUI€ MOXHO MPEACTABUTH MPOIOJIbHBIA TPOPHIIb Ty TH?
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4. Yro  3HAYUT  TPOM3BECTH  CHOpsAMIIEHWE IUJIaHa U npoduis
KEJIE3HOAOPOKHOTO Ty TH?

5. Ha kakom mnpuHLUIIE TPOU3BOAUTCS CIpsIMICHHE IIaHa U Tpoduis
YKEJIE3HOIOPOKHOTO MMy TH?

6. Uto 3HAUUT MpUBEAEHHBINA YKIOH?
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JlabopaTopHasi padora Ne 5
«IlocTpoeHue KPUBOI CKOPOCTH ABHKEHUS 10€3/1a rpapu4eCKUM MeTOI0M»
Leab padoTbI:
IpUOOPECTH MPAKTHUECKUE HABBIKU MO MOCTPOCHUIO KPUBON CKOPOCTH.
Oo6opynoBanme: nuHEHKa, TPEYroJIbHUK, IpadMKU KPUBBIX YCKOPSIOMIMX H

3aMeJUISIFOIINX CHJI, CIPAMIIEHHBINA U MPUBEAEHHBIN MPOGUIb Ty TH.

KpaTkue Teopernueckue cBegeHH:

KpuBoit cxopocTH TPUHATO Ha3bIBaTh Tpa@HUUECKy 3aBHCUMOCTB  V(S)
CKOPOCTH JBHKEHHUS 110€3/1a OT IMPOIIEHHOTO My TH.

Jlis TMOCTpOeHHs] KPUBOM CKOPOCTH HEOOXOIUMO HAIWYHE CIPSMIEHHOTO
npoduias MyTH M JAUarpaMMbl YJEJNbHBIX YCKOPAIOIMIMX M 3aMEIJISIOUMX CHII,
MOCTPOCHHBIX HAa Pa3IUYHBIX MHJUIMMETPOBKAX B BbIOpaHHOM MacmiTade
(npunoxenue 3).

[Io Mepe mnocTpoeHuss auarpaMMy MpPHUKIAIbIBAIOT CJ€Ba, CHPSIMIEHHBINA
npoduiib crpaBa, coON0/as MapajuleIbHOCTh BEPTUKAIBHBIX OCEd M COBIAJCHHE

TOPU30HTAIBHBIX OCEH.

3aganue 1abopaTopHO padoThI:
[TocTpouTh KpHBYIO CKOPOCTH Ha ydacTke cT.A — c1.b (Ha crnpsmiéHHOM U
npoQuIIe MyTH).
Hcxoanbie 1aHHbIC:

Tabmuma 5.1

Bo3MoxHOCTE
IIOCTAHOBKHU
rmoesnia B
npeaenax

PacuértHas
CKOpOCTb,

Cepus JIOKOMOTHBA

cTaHuua A
cranuuu b

Vp,
KM/4

21.]'[5[ 3aIlI0JIHCHU S Ta6np1ua HCXOAHBIMH OJaHHBIMH HCO6XO)II/IMO IIpOoaHaAJIU3UPOBATE HCXOAHBIC
JaHHBIC U3 NPCAbIAYIINX TPAKTUICCKUX pa60T N BHCCTHU HCO6XO,[[I/IMBIC 3HA4YCHMHA.
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IopsiaoK BBHINOJITHEHUS
1. [TomyunTh 3aaHUE U O3HAKOMHUTHCSA C TIETBI0 PAOOTHI.
2. 3yuuts 3aanue.
3. Ucronib3yss  KOHCIEKT  (METOJMYECKHE yKa3aHWS 110  BBITIOJHEHUIO
71a00paTOpHOI pabOThI), IPOU3BECTH BBIUHCIICHHSI, TOCTPOUTDH I'pauKH.

4. ObopMHUTH OTYET

MeToanuyeckue yka3aHusi 10 BbINOJHEHUIO J1a00paTOPHOIl padoThl Ne 5:
[TocTpoeHne KpuBOil CKOPOCTH MIPOUCXOAUT CIEAYIOLUIMM 00pa3oM:
1. Ha xaxaoM »siemeHTe Tpodguias MOyTH ONPEACIUTh W TMOCTPOUTH
PaBHOBECHYIO CKOPOCTh B BUJI€ TOPU3OHTAIBHBIX ILIOMIAOK.
PaBHOBECHYIO CKOPOCTH OMPENENSAIOT M0 JUarpaMMe YJIEIbHBIX YCKOPSIOIIUX
U 3aMEJUJISIONINX CHJI, BOCCTAHABIIMBAs BEPTUKAIBHYIO JIMHUIO U3 TOUYKH Ha OCH
abciuce, COOTBETCTBYIONICH BEIMYMHE YKIOHA B %o: I MOJBEMA BIEBO, a JJIA

CIIyCKOB BIIPaBO OT Hadaia koopauHaT (pucyHok 11.1).
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Pucynox 5.1 — Beibop paBHOBECHOM CKOPOCTH

[Tpu moabéme 7,5%0 paBHOBECHasI CKOPOCTh paBHa 40 KM/4; mpu ciycke -2%o
paBHOBecHast CKOpocTh paBHa 60 km/4. Ha mombémax kpyde pacuéTHOTO, 3HAUYCHUS
PaBHOBECHOM CKOPOCTH ITPUHUMAIOT PABHBIMH PACUYETHOM CKOPOCTH.

2. OnpenenuTh PeKUM IBYXKCHHS 1T0€3/1a Ha AJIEMEHTE TPOQUIIS Ty TH:
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PEXUM TATU — IPU TPOTaHUM C MECTA HAa CTAHLIMU OTIIPABJICHMS, HA TOABEMAX,
Ha NPSIMOM FOPU30HTAIBHOM DJIEMEHTE Iy TH;

pEXHUM XOJIOCTOrO Xoja (BbIO€ra) — Ha CIyCKaX, Ha NOIbEMAx IMpHU
JOCTUKEHUH PAaBHOBECHON CKOPOCTH;

pPEXUM TOPMOXKEHHMSI — HA 3aTSDHKHBIX CIYyCKaX, Ha 3JEMEHTE NyTH IpHU
IIPOCJIEIOBAaHUH HA CTAHIMIO C OCTAHOBKOM.

[Ipu BbIOOpE pexuMa ABWKEHHUS I0€37a PYKOBOJACTBYIOTCS TpeOOBaHHEM
o0ecrnieueHus ABMKCHUS ¢ MAaKCHMaJIbHO BO3MOXKHON CKOPOCTBIO.

3. [locTpouTh KpUBYIO CKOPOCTH:

3.1 Pexxum Tarm IIpu TporaHunu C MCCTa (I[BI/I)KeHI/II/I II0 TOPHU30HTAJIbHOMY

NyTH):
/ 30 30
/ 25 25
20 20
[ -
/ 10 10 fa
VA 5 /
i — /
30 25 z.o 1.5 1.0 5 0 0.1 2 3 4 5 6 5km
—~—

Pucynok 5.2 — [loctpoenune KpuBoii CKOPOCTH B (PYHKIIMU MYTH TPU ABMXKCHUU

M0 TOPU3OHTAIIEHOMY MPSMOJIMHEMHOMY YT TIPH CPETHEN CKOPOCTH V=SKM/4

PaccmarpuBaem wmHTepBan ckopocteit oT 0 mo 10 xkm/4. bepém cpemnHioro
CKOPOCTb 5 KM/4, OTMEYaeM Ha JuUarpamMme YACNbHYI0 YCKOPSIONIIYIO CUIY Mpu
v=5 kM/u (Touka a). JIuHeiiKky mpukiagpiBaeM K TOUKE & UM K Hayainy koopauHat. K
JUHENKE TMPUKIAAbIBAIOT YrOJBbHUK OJHOM M3 €ro CTOpPOH NpsIMOro yria
(pucyHok 5.2). YroJpHHUK cMeIaeM Mo JIMHEHWKe 10 ocu pu L =0 u uepe3 3Ty TOUKY

npoBouM oTpe3ok 0a’ B mHTepBasie ckopocteit ot 0 10 10 xkm/4.
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Janee B untepsaie oT 10 1o 20 kM/u OepyT Touky b mpu 15 km/4, Kk Helt u K
Havay KOOPJIWHAT MPUCTABJISIFOT JIMHEHKY, a K IMHEHWKE yroJbHUK (prcyHOK 5.3). U3
TOUYKH &' TIPOBOJAT JUHUIO B nHTEpBaie oT 10 qo 20 km/4 u T.11.

B nmanpHelimem uHTEpBaAI CKOPOCTEH OepyT HEe Oojiee S5 Km/d.

3.2 PexxuM TATH NPH IBUXKEHUH 110E€3/1a Ha MOABEME WIIH Ha CITYCKE:

JIns mOCTpOEHMSI KPUBOM CKOPOCTH HAa MOIBEME 5 %o win cimycke -5%o
JUHEWKY HYXKHO TPUKIAIbIBaTh HE K HAdally KOOPAHMHAT, a K TOYKE CMEIIEHHOU

BJICBO Ha 5 WJIM BIIPABO Ha -5 COOTBETCTBEHHO (PHCYHOK 5.4).
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Pucynok 5.3 — IlocTpoenue KprBoii CKOPOCTH B (YHKITUU MyTH TIPU JBUKCHUN

10 TOPU3OHTAIBHOMY MPSAMOJIMHEHHOMY ITyTH NPU CPEAHEN CKOpOCTU v=15KM/u

(O8]
D
)

)

/
/

N
(Va1

N
D

[REY
(€]

W/
N

Q
[REY
(en}
\
Q
~

(€3]

[e]

30 25 20 15 10\@0 0o, 1 2 3 4 5 6 SKm

28



(8}
(v}

30

~~

25

N
D g

20

15

[REY
[€,]

.
NN

Q
H
(v}
=
[8;] o
\
Q
N

302520151050% 00 1 2 3 4 5 6 Skm
|

Pucynok 5.4 — IloctpoeHue KpuBOH CKOPOCTH B (PYHKIIUM ITYTH MPU JBHKCHUU

HA OABEME WJIU Ha CITyCKE

3.3 B pexxumax X010CTOro X0/1a U TOPMOKEHUSI IOCTPOEHUE KPUBOW CKOPOCTH
IIPOU3BOIMTCS AHAJIOTHYHO.

[Ipy moOCTpOEHMH KPUBOM CKOPOCTH HEOOXOJUMO PYKOBOACTBOBATHCS
CJIE Ty FOLLUM:

e (CKOpOCTB BCEr/ia CTPEMUTCS K PABHOBECHOM;

e B mpenenax snemeHTa npoduis MyTH CKOPOCTb M3MEHSAETCS 10 TeX Iop,
IIOKa HE JOCTUTHET PABHOBECHOM, IO TOCTUKEHUU PABHOBECHOTO 3HAYEHUSI CKOPOCTh
OCTaéTcsl MOCTOSHHOM 10 KOHIA 3JIEMEHTa Mpopuis WIA 10 U3MEHEHHs peXuMma
JIBUKEHUS.

e Ilpm pocTMXKEHHMHM TPENENbHO JTONYCTUMOM CKOPOCTM Ha TOIBEME,
HEOOXOMMO MEPEUTH Ha PEXKHUM XOJIOCTOTO XO7a.

e Ha 3arspkHabIX cyckax jimHOM Oosiee 10 kM mimm KpyTuzHOU 60Jee 18%o
KPUBYIO CKOPOCTH CTPOSIT, MOJIb3YSICh AMArPaMMOM 3aMEUISIFOIIUX CUJI, I00YEPETHO
PEXKHUMBI TOPMOXKEHHSI U BbIOETA.

e [Ipu nocTpoeHMM KpHUBOW CKOPOCTH CIEAYET MpeaycMaTpUBaTh IMPOBEPKY
neiictBust TopMo30B. [Ipu 3TOM CHUXXEHHE CKOpOCTH cocTaBisieT 20 KM/4 Aiis
rpy30BbIX U 10 KM/4 151 TacCca)UPCKUX MOE3/10B.

e [Ipu ocraHoBke mnoe3ha CIEAYET YYWTHIBATH OrPaHUYEHHE CKOPOCTH

JABHUKCHUS.
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Conep:xxanue oTuéra:
[TocTpouTth rpaduk KPUBOH CKOPOCTH.
CrenaTth BBIBOI.

[IncebMEeHHO OTBETUTH Ha KOHTPOJIBHBIC BOITPOCHI.

KoHTpoJsibHbIE BONIPOCHI:
Kakue MeTonpl CyIecTBYIOT JJIsl pEellICHUs] ypaBHEHUS ABUKEHUS Toe3/a?
. UTo HEOOXOAMMO UMETH ISl TOCTPOCHUS] KPUBOU CKOPOCTU?

. Kak yuuTheIBatoTCA NOABEMBI U CITyCKH MPU MOCTPOEHUN KPUBOU CKOPOCTH?
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JlabopaTopHasi padora Ne 6
«IlocTpoeHue KpUBOil BpeMEHMW»
Leab padoTbI:
IpUOOPECTH MPAKTHUECKUE HABBIKU MO MOCTPOCHUIO KPUBON BPEMEHHU.
OOopynoBanme: nUHEHKA, TPEYrOJbHUK, CHOPSIMJIEHHBIA M MPUBEIEHHBIN

npouiIb MyTH ¢ TpaUKOM KPUBOIH CKOPOCTH.

Kparkue Teoperuyeckue cBeieHH:

KpuBoii BpeMeHH Ha3bIBalOT Trpaduueckyto 3aBucuMocTh t(S) BpemeHu
JIBWKECHUA 10€3/1a OT IPOUIEHHOIO Iy TH.

Pe3ynbTaThl MOCTpOEHUS KPUBOW BPEMEHM B JAIBHEHIIEM HCIOIB3YIOT IS
COCTaBJeHUs Tpaduka JBUKEHHS TOE3/10B, pacyéra HarpeBaHUsl TITOBBIX
ANEKTPUYECKUX MAIIUH U PACX0/1a SHEPTOPECYPCOB HA MOE3IKY.

[Tocie mnocTpoeHrMe KpPUBOM BPEMEHH OMNPEACISIETCS BpeMs XoAa IIo

IICPpCroHaMm.

3amanue 1a60paTopHOil padOTHI:
[TocTpouTh KpHBYIO BPEMEHHU 10 KPUBOW CKOPOCTH Ha ydacTke cT.A — cT.b (Ha

COPSIMIIEHHOM MPOQUIIE MTYTH).

ITopsAIOK BBINOJTHEHHS
1. [TomyunTh 3a1aHUE ¥ O3HAKOMUTHCSA C 1EIbI0 PAOOTHI.
2. 3yuuts 3amanue.
3. Ucnonb3yss  KOHCHEKT (METOAMYSCKHE yKa3aHWs TI0  BBITOJHEHHUIO
71abopaTOpHOI pabOThI), MPOU3BECTH BBHIYHCIICHHUS, IIOCTPOUTH TPAPHKH.

4. ObopMHUTH OTYET

MeToanueckue yka3aHusi 1o BbINOJHEHHIO J1a00paTOPHOil padoThl Ne 6:

[TocnenoBaTenbHOCTh NOCTPOCHUS KPUBOM BPEMEHHU:
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1. KpuBasi BpeMEeHH CTPOUTCS Ha OCHOBAaHMH KPUBOWM CKOpOCTH V(S) Ha TOM XKe
rpaduke u B TOM ke MaciTabe, rje MocTpoeH rpaguk CKOPOCTH.

2. Yepe3 Toukm mepenoma KpuBoi ckopoctd A, B, C m T.1. mpoBoaum
NEePHEHANKYJISIPHI K OCH IyTH S.

3. BneBo oT ocu CKOpOCTH V Ha paccTosiHue A B COOTBETCTBHE C BHIOpAHHBIM
MacmTaboM (IpHiIoKeHUe 3) IPOBOJUM BEPTHUKAJIBHYIO OCh BpEMEHH t.

4. B npenenax kaxaoro orpeska ckopoctu OA, AB, BC u T1.1. onpenensem
CpellHEE 3HaYEHUE CKOPOCTU U MPOEKTUPYEM €€ Ha OCh BpEMEHHU 1, MoayyaeM TOUYKH
a,b',cur.n.

5. CoenuHsieM JIMHEWKOM TO4Yky a ¢ Toukod O, BOCCTaHABIMBAEM
nepreHanKyJIap W3 Toukn O Ha OCH MyTH S 10 TEPECeUCHHs] C OTPE3KoM a' |
0003HayaeM KOHell 3TOro otpeska Toukoi A'. Otpe3ok OA' siBisieTcs nepBoi 4acThiO
kpuBoii BpemeHu 1(S). OpanHata Touku A' MOKas3bIBaeT BpeMsl, HEOOXOAUMOE ISt

MPOXOXKJACHUS MOE370M OTpe3ka myTH AS; nian uatepBana ckopoctu OA.
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Pucynok 6.1 — Iloctpoenue kpuBOil BpeMEeHH B PYHKIIUU Ty TH

6. CoenuHsieM JMHeHKoW Touky D' ¢ Toukoit O, BoccTaHaBIMBaEeM

NEPIEHANKYIJISAP U3 TOYKH A' 710 mepecedeHus ¢ OTpe3koM D' u 0003HauaeM KOHEIl
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sToro otpe3ka Toukor B'. Otpe3ok A'B' sBnsgercs ciemayroiieil 4acTblo KpPUBOU
Bpemenu {(S)

/. AHaIOTUYHbIE TOCTPOEHUS MPOBOANM JUISl CIAEAYIOIIUX OTpe3KoB. st Toro
4TOOBI KpHBas BPEMEHH YMECTHJIACh MPU JOCTUKEHUM OpAMHATHI, paBHOM 10 MUH.
(Touka 1), KpUBYIO BpEMEHH CIIEYyET 000pBaTh, TOUKY OOphIBA BHECTH 110 BEPTUKAIIN
BHH3 Ha OCh a0CIUCC (TOYKA 2) U MPOJOJKATh NOCTPOCHUE KPUBOM BPEMEHHU CHOBA C

HYJISL.

Conep:xanmne oTuéra:
1. Tloctpouts rpaduk KpHUBOM BPEMEHH.
2. Cnemarth BBIBOIL.

3. IIucbMeHHO OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
KoHnTposbHbIe BONIPOCHI:

1. Onummure OCHOBHYIO CyTh METOJIa TOCTPOCHUSI KPUBON BpEMEHU ?

2. Kax ompeaenuts BpeMst X0/1a IO y4acTKy?
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JlabopaTopHasi padora Ne /

«IlocTpoeHue KPUBOI TOKA»
Leab padoTbI:
npUOOPECTH MPAKTUUECKUE HABBIKU IO MIOCTPOCHUIO KPUBOM TOKA.
OOopynoBanme: JvHEHKa, CIOPSIMIEHHBIM W MPUBEAEHHBIA NPOGUIL MYTH C

rpadukamMu KpUBOM CKOPOCTH U KPUBOM BpEMEHH, TOKOBBIE XapaKTEPUCTUKHU.

KpaTkue Teopernueckue cBegeHH:

TOKOBBIMH  XapaKTEPUCTHUKAMHU Ha3bIBAlOT 3aBUCHMOCTb TOKa TATOBOIO
3JIEKTPOIBUTaTENs, WIN TOKa, noTpedIsieMoro KEJIE3HOLOPOKHBIM
AIIEKTPOINOABUKHBIM COCTAaBOM, WJIM TOKa TSATOBOIO TIE€HEpaTopa TEIIoBO3a OT
CKOPOCTH JBWKEHHUS. VX HCIONB3YyIOT [UIsl HAXOXKJICHUS TOKOB IPH JIBH)KEHUHU
noe3a C pa3InYHbIMU CKOPOCTSIMH, KOTOpbIE HEOOXOIMMBI I  OLEHKHU
WCIIOJIb30BAaHUSI MOIIHOCTH TATOBBIX 3JIEKTpOJABUTATeNied U renepatopoB. [lo Toky,
OPOXOJAIIEMY IO OOMOTKaM TATOBOTO JJIEKTPOABUIATENsl WJIM TEHeparopa, Hu
BPEMEHH, B TEYCHHE KOTOPOTO MPOXOAMUT JAHHBIA TOK, OIMPENESIOT HarpeB X
oomoTok. [lpu mnutenbHON paboTe JTOKOMOTHBA C OONBIIMMH TOKAMH HarpeBaHUE
ANEKTPUUECKUX MAIIMH MOXKET OrpaHMYMBaTh HauOOJIbIIYI0 Maccy noesaa. [loatomy
MOCJIE OMpPEAENICHUs] MacChl COCTaBa, CKOPOCTEM [BMXKEHHMS W BPEMEHHM XOJa
IPOBEPSIIOT BBHIOPAHHYI0 MAacCy COCTaBa II0 YCJIOBHUSIM HarpeBaHus OOMOTOK
ANEKTPUUECKUX MAIlWH, UCTOJb3ysl Xapakrepuctuku v(l;) mmm l4(v). dns storo Ha

rpaduke v(S), t(S) HaHOCAT U TOKH, UCIIOJIB3YsI TOKOBBIC XapaKTEPUCTUKH.

3ananue npakTU4ecKou padboThI:
[TocTpouTh KpuBYIO TOKa Ha yyacTke cT.A — cT.b (Ha cnpsmiuénnom npodumne

NyTH).
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HcxoaHble JaHHDBIE:
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Pucynok 7.1 — TokoBsie xapaktepuctuku li(v) TaroBoro anekrponsuratens Hb-418K
snexTpoBo3a BJI8OC
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Pucynok 7.2 — TokoBble XapakTepucTkH lda(v) s1exkTpososa BJI80C

IopsiaoK BBHINOJTHEHUS

1. ITomyuuTs 3a7jaHKE U O3HAKOMUTHCS C LEIbIO paOOTHI.
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2. I3y4uTh 3a1aHMeE.
3. Ucnonb3yss KOHCHEKT (METOIUYECKHE YyKa3aHWs [0  BBINOJHCHHIO
71a00paTOpHOI pabOTHI), IPOU3BECTH BBIUMCIICHHS, TIOCTPOUTD I'pauKH.

4. ObopMHUTH OTYET

MeToanyeckue yka3aHusi 10 BbINOJHEHHIO J1a00paTOPHOIi padoThl Ne 7:

[TocnenoBaTenbHOCTh 3aBUCUMOCTH TOKa TSATOBOTO SJEKTPOJABHUTATENS OT
MIPONAEHHOTO ITyTH:

1. Kpusas toka l;(S) cTponTtcs Ha OCHOBAaHMHM KPUBOW CKOPOCTH V(S) Ha TOM
xe rpaduke, 106aBuB och | 1 BBIOpaB MacmiTao.

2. Ha panee mocTpoeHHON KpuBO# BpeMeHH V(S) C MOMETKAMU O PEKUME
paboThI TATOBBIX DJIEKTPOABUTATENICH OEPYT TOUKH MepeaoMa U JJIS KaXI0u U3 HUX
1o KpuBoH |j(V) onpenenstor TOK TSArOBOTO 3JIEKTPOJABUIATENS MPU JAHHOM PEXHUME.
Hanecénnpie Ha TpaduK TOYKH COCHUHSIOT MPSMBIMH JIMHHSMH, TOKA3bIBAIOIINAC
W3MEHEHHE TOKa TATOBOTO BJIEKTPOJBHUraTelsi B 3aBUCUMOCTH oT Iyt S. [lpu
M3MEHEHUH pexxrma paboThl TATOBBIX AnekTpoasuraTeneit (nepexon ¢ I1B na OB, ¢
OB1 na OB2 u Hao60poT) mosBisAtoTcs Opocku Toka (pucyHok 7.3). IToctpoenme
KpUBOW TOKa BEAETCS TOJIBKO TPH JIBWKCHHH T0€37a B peXUME TATH. B pexnme
XOJIOCTOTO XO/1a U TOPMOKEHHUSI TOK OTCYTCTBYET, U KpuBasi oOpaBaeTcs 10 HyJs, U

TaM, I'ICc BHOBb BKIIIOYACTCA PCIKHUM TAT'YM, TOK COOTBCTCBYCT CKOPOCTH ABHUKCHHA.
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Pucynok 7.3 — I[Toctpoenue kpuBbix Toka lj(S), 1d(S), lda(S) amekTpoBo3a mepemMeHHOro ToKa

3aBUCUMOCTh AKTUBHOW COCTABJISIONIEH TOKa 3JIeKTpoBO3a lga(S) B pyHKIMH
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IYTH CTPOUTCS AaHATIOTUYHO 110 TOKOBBIM XapakTepUCTUKaM |ga(V)

Conep:xkanue oTuéra:

1. Tloctpouts rpaduxw I;(S), lda(S).
2. CpaenaTh BBIBO/I.
3. TIMCHbMEHHO OTBETHUTH Ha KOHTPOJIBHBIC BOIIPOCHI.

KoHTpoJIbHBIE BONPOCHI:
1. Ha3nauenue TOKOBBIX XapakTepucTuk ly(v), l4(v), lga(v).
2. UTO IpOMCXOIUT C TOKOM IPH MEPEX0/Ie C MOJHOTO MOJIs Ha 0CIa0JCHHOS U
Ha000poT?
3. Uto mpoMcXOmUT ¢ MOTPeOISIeMbIM TOKOM MpPU YBEIHUUYCHHH CKOPOCTH

noe3na’?
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JlabopaTopHasi padora Ne 8
«IlocTpoenue KpUBOIl HArPeBa TATOBBIX ABUIraTeei
Leab padoTbI:
OpUOOPECTH MPAKTUYECKUE HABBIKM TOCTPOCHHUS KPHUBOW HarpeBa TATOBBIX
JIBUTATEJIEH.
OO0opynoBanme: CrpsMIIEHHBIN U MPUBEAEHHBIA TPOPUIb MYyTH C TpaPUKaMu

KPUBOW CKOPOCTH, KPUBOM BPEMEHHU U KpUBBIMH ToKa |1(S).

Kparkue Teoperuyeckue cBeieHHUS:

Macca coctaBa MOKET ObITh OFpaHHYEHA MPEETLHON TEMIIEPATYPOU TATOBBIX
JBUTATEJIE, KOTOPasl 3aBUCHUT OT KJIACCA €TO U30JIALMH.

JlnurenbHas paboTa TATOBBIX JABUTATeNed C OOJBIIUMU TOKAMH MOXKET
NPUBECTU K MEperpeBy OoOMOTOK M NPEXKIECBPEMEHHOMY CTAPEHUIO M3OJISLMM U €€
npoboto. [locne ompeneneHus TeMmnepaTypbl HarpeBa CieAyeT cleiaTh BBIBOJA O
BO3MOXXHOCTH BOXICHHUS COCTAaBOB PACUETHOM MacChl IO JaHHOMY Y4YacTKy
3aJaHHBIM THUIIOM JIOKOMOTHBA. Ecnm TemmepaTypa HE MPEBBIIACT NPEIEIbHYIO,
MacCy COCTaBa CYHMTAIOT YCTAaHOBJICHHOW. B IPOTUBHOM Clly4ae HEOOXOJUMO
IIPOBECTH TEXHUYECKUE WJIA OPraHU3alMOHHBIE MEPONPHUATHS, HWCKIIOYAOIINE
neperpeB. K HAM MOXHO OTHECTH: CHMKEHHME MAacChl COCTaBa, OPraHU3ALHUIO
TEXHUYECKUX OCTAHOBOK JUISI OCTBIBAHMS DJIEKTPOOOOPY/IOBAaHUS, MPUMEHEHHE
MOATAJKMBAHUS MOE310B HA KPUTHUECKUX NEPErOHAX, 3aMEHY CEPUU JJOKOMOTHBA U
T.J.

Ilenbro pacuéra HarpeBaHUs TATOBBIX JIBUTATENICU SIBJISIETCS OIPEICIICHUE
MPEBBIIICHUS TEMIIEpaTypbl OOMOTOK JBHUTaTelsi HaJ TEMIEPATypoil OKPYXKaIOIIEro
BO3MlyXa Tpu paboTe »IJIEKTpoBO3a Ha ydactke. [lpm d>ToOM MakcumanbHOE
MPEBBIIICHUE TeMIeparypbl OOMOTOK JIBUrareisi HE AODKHO ObITh OoJbllie X

AO0IMyCTHUMOT'O 3HAUCHMUA.

3ajanne 1abopaTopHOi padoThI:

Ompenenuts TeMIiepaTypy OOMOTOK TSTOBBIX OJIEKTPOJABHUTATENICH TMpHU
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JBIKEHUHU MOe3/1a MO CHpsSMIEHHOMY Npoduio myTH Ha y4acTke cT.A — cr.b s

OICHKH HCIIOJIBb30BaHUSA MOIIMHOCTH B JICTHUX YCIIOBUAX IIPHU pvaéTHOﬁ TCMIICPATYyPpC

+20°C.
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Pucynok 8.1 — TernyioBble XapaKTEPUCTHUKU OOMOTKH SIKOPS TATOBOTO 3JIEKTPOBUTATENS
HB-418K npu Q,=110m%/Mun
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=
e~ < = —
< @ X Al = 9 X < < o O 3
= FQ 0 = o 9 ¥ [="ie} 1) =
£ E |8 ]SS SEREES 25| 2ESES
= 15} gsmmmﬁomm%: gmx 25 o &
s | ¢ |55 SEE ZSPEFE REE EES:
: 2|z EE5 525223 255 8255
2 13 < co E85038e 528 2E8E
o Q S}g&‘ommg‘n&gm (Dm Q"OQE
= S SRS = S & F = T EeEe
= | = |7 :
&
o
© me, I, T, T0, Lus, C
T KM MHH °C °C
15 120

I[J'I}I 3aIl10JIHCHUA Ta6m/1ua HCXOAHBIMH OJaHHBIMH HCOGXO)II/IMO IpOaHATIU3UPOBATE HCXOIAHBIC
JaHHBIE U3 3aJaHUN NpEAbIAYIINX HNPAKTUYCCKHUX 3aHATHH U J'Ia60paTOpHBIX pa60T 1 BHCCTH

HCO6XO,[[I/IMLI€ 3HaA4YCHMUA.

ITopsiaoK BBHINIOJTHEHUS
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1. [ToyuuTh 3aJaHUE U O3HAKOMUTHCSA C LETbI0 PAaOOTHI.

2. 3yuuts 3amanue.

3. Ucronib3yss  KOHCIIEKT  (METOJAMYECKHE YyKa3aHWS 10  BBITIOJHEHUIO
1abopaTOpHOI pabOThI), MPOU3BECTH BHIYHUCIICHUS.

4. OpopMHUTH OTUET

MeToauvecKkue yKa3aHus M0 BLINOJHEHHUIO J1a00paTOpHOii padoThl Ne §:

1. BoIONHUTG pacy€T MNPEBBIIEHUS T TATOBBIX JIJIEKTPOABUTATENECH NpH
HOMHUHAJIBHBIX YCIOBUSAX OXJIaXKICHUS

B taGnuiry 8.2 B rpady 1 3aHOCAT ydyacTKu KpUBOit ToKa |y,

B rpady 2 ¥ 3 HaYaIbHOE U KOHEYHOE 3HAYEHHE TOKA Ha ITUX Y4acTKax,

7utst rpadbl 4 BEIYKUCIIAIOT CPETHUE 3HAUCHUS TOKA Ha y4acTKax,

B rpady 5 3aHOCAT BpeMs JBUKEHUS Ha KAKJIOM YYacTKe,

miss rpadbl 6 HaXomAT 3HAUEHHE T, MO KPUBBIM Tu(l;) st TsIroBOTO
anextpoasuratens Hb-418K (pucynok 15.1),

At At
B rpadax 7 u 8 BI)ILII/ICJ'ISIIOT? uT, T UCIIONB3Ys 3HaueHus rpad 5 — 7,

At
B rpade 9 Berumcisor T, (1 - ?) , ICTTIOJIb3YsI 3HaYEHUS Tpadsl 7,

B rpadge 10 BBIYHCIAIOT NPEBBINIEHWE T TITOBBIX DSJIEKTPOJABUTATENEH I10
bopmyiie:

At At

T=1,—+Ty|1-—— |, 27
g |12 (27)

2. BriOpaTh HanbosbIIee MPEBHIIIICHUE TEMIIEPATYPhl OOMOTKH.
3. Paccunrarh pacuéTHoe MpEBBILLIEHUE TEMIIEPATYPHI Ty, °C, 110 popMmyJie:
Tp=T"Kes K, (28)
1€ K¢ — KOO PUIIMEHT ce30Ha, MPUHUMAEeMbli JieToM paBHbIM 1,0, a 3umoit — 1,1;

Ky — KOOPPHUIIMEHT HapyKHOTO Bo3ayxa (mpH =15 °C kyx=0,98).
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4. CpaBHI/ITBSHaquI/Ie paC‘{éTHOFO U OpEACIIbHO-AO0ITYCTUMOI'O IMPCBBINICHUA
TCMIICPATYPHI U CACIIATH BBIBOA O BO3MOKHOCTH HCIIOJIB30BaHUA MOITHOCTHU TSJ_—[ Ha

3aJ1aHHOM Y4YaCTKE.

Conep:xkanue oTuéra:
1. TlpowmsBecTu pacy€T MPEBBINICHHS TEMIIEpaTypbl OOMOTKHU JIBUTATENS HAJl

TEeMIIepaTypoil OKpy»Xarollel cpeabl Ha ydacTtke cT.A — cT.b (3anmoiaHuTh TabIUIly

8.2)
Tabmuia 8.2
At At
yqaCT(lK IH Hy IH Ky IHC I At1 TOO! At T — T (1_ _) y Tl
KPUBOH P — © 0
A A A | vm | C| T T T °C
TOKa °C °C
1 2 3 4 5 6 7 8 9 10
o-r
1’-2
Max=

2. CruenaTh BBIBOJI.

3. TIucbMeHHO OTBETUTH HA KOHTPOJIbHBIC BOITPOCHI.

KouTpoJsibHBIE BONIPOCHI:
1. Jlns yero HeoOXOAMMO BECTU PAcU€T MPEBBIMICHUS] TEMIIEPATypbl OOMOTKH
JIBUTATEISI HAJT TEMITEPaTypOil OKpyKaromiei cpeibl?
2. W3 4ero 3aBUCUT HarpeBaHHe JICKTPUUECKUX MAIIWH?

3. Uto Ha3bIBaeTCs TETIOBBIMU XapaKTEPUCTUKAMH DIICKTPUUECKUX MAITUH?

41



Chucok HCNo0J1b30BAHHBIX HCTOYHUKOB
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1 Kpacnopyxckuii, A.C. Kypc nexumit mo IIM.01, MJIK.01.02 Tema 2.5
«OCHOBBI  JIOKOMOTHMBHOM TATM» JJs CTyJEHTOB creuuanbHocTH  23.02.06
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112c.
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METOJMYECKHUI IIEHTP MO 00pa30BaHMUIO HA KEJIE3HOJOPOKHOM TpaHcmopTe», 2018,
— 348 c.- ISBN 978-5-89035-710-6 —Tekct: HemocpeACTBEHHBII

2 EauctparoB, A.B. TopMo3HBIE CHCTEMBI OJBIKHOTO COCTaBa YKEJIE3HBIX
nopor / A.B. EmucrparoB. — Mocksa : ®I'VII JITIO «YueOHO-METOANIESCKHUM TIEHTP
o o0pa3oBaHUIO Ha KEJIE3HOAOPOKHOM TpaHcmopte, 2021.-304 c. - ISBN978-5-
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JIIO  «Y4ebHO-MEeTOMYECKUH IEHTp Mo 0oOpa30BaHUIO Ha JKEJIE3HOAOPOKHOM
tpancropte», 2020.-324 ¢.- ISBN 978-5-907206-06-9 — Tekcrt : HenmocpeACTBEHHBIM

4 OcunueB, HN.A. MexaHnuueckoe 0O0OpYyJIOBaHHE JIA DJEKTPOBO3OB:
yueOnoe mocobme / M. A. OcunneB. — MockBa : ®I'VII JIIO «YuebOHo-
METOJUYECKUI IIEHTP MO0 00pa30BaHUIO HA JKEJIE3HOJAOPOKHOM TpaHcmopTe»,2023. -
352 c.ISBN 978-5-907695-16-0 — TekcT : HenmocpeACTBEHHBIM

5 CouomartuHn, A.B. Drnextpuueckoe 000pya0BaHUE TATOBOTO MOABMKHOIO
coctaBa xeje3Hbix jgopor / A.B. Conomarud. — Mocksa : ®I'YII JIIO «YueGHo-

METOIMYCSCKHUI IIEHTP M0 00pa30BaHMIO HA JKEJIE3HOAOPOKHOM TpaHcropte, 2021.-
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[Tpunoxenue 1
HNHcTpyKkTak npu oxpaHe Tpyaa

(mpu padoTte ¢ 060pyI0OBaHNEM)

[Ipuctynass K BBINOJIHEHUIO MPAKTUYECKUX PabOT, HEOOXOAMMO COONIOAATH
ClIeyIOIIKe TIPaBuiia M0 OXpaHe TpyJa:

B yueGHOM KabuHeTE:

- [pUCTyNaTh K pa30opke U COOpKE Y3/I0B JIOKOMOTHBA TOJBKO B
MPUCYTCTBUH MPENOIaBaATENS;

- TOJB30BaThCS NSl Pa30OpPKM W COOPKM y3J0B JIOKOMOTHBA TOJBKO
UCIPaBHBIMU MHCTPYMEHTAMU;

- He OpocaTh JeTalu Ha HOJI.

Ha nonurose:

- TIpu OCMOTpe 000pYyAOBaHMUS HE CMEIIATh €r0 PyKaMH C MECTa yCTaHOBKH;

- 1Opu pa3dopke M COOpPKE Y3JI0B JIOKOMOTHMBA IIOJIb30BAThCSl TOJIBKO
UCIPAaBHBIM UHCTPYMEHTOM;

- BU3YaJIbHBIM OCMOTp TEJEKKH, KOJIECHBIX Map MPOU3BOAUTHCS TOJIBKO MPH

HaJIMYUKU TOPMO3HBIX 0OanIMaKoB.
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[Tpunoxenue 2

Hcxonublie TaHHBIE:

Cocras mmoe3aa

Ne Macca cocraBa, m,
4-0CHBIX BaroHOB, P4, | 8-OCHBIX BaroHOB, Ps,
BapuaHTa T % %
1 5000 20 80
2 3150 25 75
3 4000 30 70
4 3000 35 75
5 4700 40 60
6 3100 45 55
7 3250 50 50
8 4300 55 45
9 3750 60 40
10 3900 65 35
11 3200 70 30
12 4150 75 25
13 4900 80 20
14 3300 20 80
15 4350 25 75
16 3800 30 70
17 3650 35 75
18 3400 40 60
19 4400 45 55
20 3550 50 50
21 4050 55 45
22 4200 60 40
23 3500 65 35
24 4450 70 30
25 4800 75 25
26 3950 80 20
27 4250 20 80
28 3700 25 75
29 4650 30 70
30 4500 35 75
31 3450 40 60
32 3850 45 55
33 4100 50 50
34 3600 55 45
35 3350 60 40
36 4600 65 35
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Bapuant Ne 1 hp=720

Bapuant Ne 2 hy=450

No
3J€MEHTA | JUTMHA | YKIIOH HEHTD. | pajutye | JuTiia JUTMHA | YKJIOH HEHTD. | PAHY© | JUTHHa
yroll | KpUBOW | KpUBOH yroil | KpuBO# | KpUBOH
CrA. 1 1100 0 1100 0
2 1000 +7 62 1000 -3 54
3 1100 +6 900 700 1200 -4 800 900
4 900 +5 30 900 -5 56
5 700 0 30 600 0 31
6 600 -5 1000 300 400 +6 31
7 500 -3 500 +7 50
8 500 -4 50 800 0
9 3200 +12 900 -4 60
10 1100 0 29 3000 +12
11 800 +8 29 700 0 32
12 1000 +7 600 +4 32
13 900 +6 52 700 +3 900 500
Cr.b. 14 | 1200 0 1200 0
Bapuant Ne 3 hy=545 Bapuant Ne 4 hp=250
Cr.A. 1 1100 0 1200 0
2 800 -6 60 900 +3 58
3 600 -5 1000 +4 850 700
4 700 -4 32 800 +5 31
5 500 +10 32 1000 700 600 0 31
6 900 0 800 -5
7 3400 +13 900 -6 30
8 400 0 31 500 0 30
9 800 -4 31 600 300 700 -4 600 400
10 500 -3 3200 +10
11 400 0 1400 0 46
12 1000 +7 52 900 +7
13 1100 +8 54 800 +6 50
Cr.b. 14 | 1200 0 1200 0
Bapuant Ne 5 hp=735 Bapwuant Ne 6 ho=642
Cr.A. 1 1200 0 1100 0
2 1100 +6 500 -4 54
3 1000 +5 54 600 -5
4 1200 +7 31 400 -6 30
5 500 0 31 500 0 30
6 600 -3 700 400 800 +9 1000 600
7 700 -4 58 1000 +8 800 500
8 900 0 800 0
9 2800 +12 500 -5 52
10 800 0 30 3200 +11
11 900 +5 30 500 0 32
12 1000 +6 800 900 800 +7 32
13 700 +4 64 900 +6 62
Cr.b. 14 | 1100 0 1200 0
Bapuant Ne 7 hp=158 Bapuant Ne 8 hp=343
CrA. 1 1200 0 1300 0
2 800 +4 900 -5
3 900 +3 56 800 -6 56
4 700 +5 29 1000 -7 31
5 500 0 29 700 0 31
6 600 -6 1000 +9 700 600
7 900 -5 48 1100 +8 58
8 800 -4 800 600 800 +7 30
9 1000 0 700 800 900 0 30
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10 2900 +9 2500 +13
11 1200 0 30 1400 0
12 1000 +8 30 600 +7 48
13 900 +7 54 700 +6 1000 500
Cr.b. 14 | 1100 0 1100 0
Bapuant Ne 9 hy=270 Bapuant Ne 10 hy=536
Cr.A. 1 1200 0 1100 0
2 800 +6 64 900 +8
3 600 +5 1000 +7 52
4 700 +4 800 +6 900 500
5 500 0 31 500 0 31
6 900 -5 31 600 -4 31
7 2800 +11 700 -5
8 400 0 1100 0 56
9 800 +4 32 3000 +10
10 500 +3 32 700 500 900 0 32
11 900 0 700 +5 32
12 1000 -7 60 900 800 900 +4 60
13 1100 -8 800 +3 700 400
Cr.b. 14 | 1200 0 1200 0
Bapuant Ne 11 hg=245 Bapuant Ne 12 hg=455
Cr.A. 1 1100 0 1200 0
2 700 +3 54 800 -3 54
3 600 +4 56 900 -4 700 500
4 1200 0 1000 700 700 -5 30
5 3000 +13 500 0 30
6 900 +2 31 600 +3
7 600 0 31 900 +5 48
8 500 -6 50 800 +4 900 600
9 800 -7 700 500 3300 +9
10 500 0 32 600 0 29
11 900 +4 32 1000 -8 29
12 1100 +5 900 -7 56
13 1000 +3 60 800 -6
Cr.b. 14 | 1300 0 1200 0
Bapuant Ne 13 ho=760 Bapuant Ne 14 hg=365
Cr.A. 1 1300 0 1100 0
2 500 +4 1000 -7 900 800
3 600 +5 62 1100 -6 52
4 400 +6 700 300 900 -5 29
5 500 0 32 600 0 29
6 900 -9 32 600 +5
7 1000 -8 500 +4 60
8 900 +5 900 800 2900 +12
9 800 0 52 500 0 30
10 2800 +11 800 -8 30
11 500 0 30 1000 -7 62
12 800 -7 30 900 -6
13 900 -6 54 700 +4 700 400
Cr.b. 14 | 1200 0 1200 0
Bapuant Ne 15 ho=630 Bapuant Ne 16 hg=135
Cr.A. 1 1200 0 1200 0
2 1100 +9 800 +7 58
3 900 +8 58 900 +6 31
4 400 0 31 1000 0 31
5 600 -5 31 900 500 3100 +13
6 700 -4 700 0 30
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7 1000 0 500 -7 30
8 3100 +10 600 -5 600 300
9 1100 0 32 800 0
10 400 +7 32 1000 +4 46
11 500 +6 800 +5 54
12 400 +5 56 1000 400 900 -2 50
13 600 +4 700 -3
Cr.b. 14 | 1100 0 1100 0
Bapuant Ne 17 hy=260 BapuanT Ne 18 hy=130
CrA. 1 1200 0 1200 0
2 1200 -9 56 1100 6
3 900 -8 1000 +7 54
4 400 0 32 900 +5 31
5 600 +5 32 500 0 31
6 700 +4 1000 400 600 -3 900 400
7 800 0 58 700 -4 58
8 2900 +12 3200 +11
9 800 0 31 1000 0 30
10 400 -7 31 800 +6 30
11 500 -6 1000 +8 58
12 400 -5 60 900 +2
13 600 -4 800 500 700 +3 56
Cr.b. 14 | 1100 0 1100 0
Bapuant Ne 19 hg=570 Bapuant Ne 20 hg=362
Cr.A. 1 1200 0 1100 0
2 900 -3 50 900 +4
3 1000 -4 700 +3 52
4 800 -5 46 800 +5 700 500
5 600 0 30 1000 0 31
6 500 +5 30 700 -5 31
7 600 +6 700 400 600 -4
8 500 0 800 -6 60
9 400 +4 800 300 500 0 1000 300
10 3000 +9 3000 +11
11 400 0 31 900 0 32
12 900 -7 31 1000 -7 32
13 800 -6 58 1100 -8 58
Cr.b. 14 | 1100 0 1200 0
Bapuant Ne 21 hg=441 Bapuant Ne 22 hg=535
CrA. 1 1200 0 1100 0
2 1100 -8 56 500 +5
3 1000 -7 32 400 +7 58
4 500 0 32 600 +4 800 400
5 600 +4 900 400 500 +6 31
6 700 +5 1000 0 31
7 800 -3 60 3100 +11
8 3100 +10 900 0 32
9 400 0 31 500 +2 32
10 700 -5 31 600 +3
11 900 -4 400 0 28
12 800 -3 52 700 500 1200 -8 28
13 600 -6 900 -9 60
Cr.b. 14 | 1100 0 1300 0
Bapuant Ne 23 ho=625 Bapuant Ne 24 ho=733
Cr.A. 1 1200 0 1200 0
2 900 -5 48 1000 +3 60
3 800 -6 1000 700 1100 +4 1000 800
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4 1000 -7 30 900 +5 32
5 400 0 30 500 0 32
6 1000 +2 400 -6
7 1100 0 58 500 -7 50
8 800 -2 900 500 800 +4 31
9 500 0 900 31
10 3500 +10 3000 +9
11 400 0 31 400 -4 700 300
12 600 -2 31 500 -3 56
13 700 -4 56 700 -5 54
Cr.b. 14 | 1100 0 1200 0
Bapuant Ne 25 hy=439 BapuanT Ne 26 hy=562
Cr.A. 1 1200 0 1300 0
2 900 -4 1000 700 600 +6
3 1000 -3 300 +5 64
4 800 -2 56 400 +4 700 300
5 400 0 21 500 0 58
6 800 +2 21 900 -7
7 500 +5 64 800 -6 52
8 600 +6 400 0 700 200
9 500 +4 52 800 +6 54
10 3200 +9 3000 +10
11 400 0 500 0 30
12 900 -8 56 700 -6 30
13 800 -6 700 500 900 -5 64
Cr.b. 14 | 1100 0 1100 0
Bapuant Ne 27 hy=354 Bapuant Ne 28 hy=140
Cr.A. 1 1200 0 1300 0
2 1100 -6 1000 +7 900 800
3 1000 -7 58 800 +6 62
4 600 0 31 900 +8 30
5 800 +8 31 1000 700 1000 0 30
6 700 +6 2400 +13
7 3000 +12 600 -4 50
8 500 0 500 -5 29
9 800 -5 32 1100 0 29
10 1000 -6 32 900 +5
11 900 -7 800 500 1000 +4 52
12 400 0 56 800 +6
13 600 +2 1200 -2 700 900
Cr.b. 14 | 1200 0 1100 0
Bapuant Ne 29 ho=635 Bapuant Ne 30 hg=742
Cr.A. 1 1100 0 1200 0
2 800 -3 52 800 +6 54
3 900 -7 900 +7 52
4 500 0 700 400 1500 0 1000 900
5 500 +4 60 2500 +11
6 900 +5 1000 700 500 0 31
7 1000 +6 54 800 -9 31
8 500 0 48 1000 -8
9 3300 +9 600 0 32
10 600 0 31 400 +6 32
11 900 -6 31 700 +5 600 400
12 700 -7 56 500 0
13 800 -5 800 +2 60
Cr.b. 14 | 1200 0 1100 0
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[Tpunoxenue 3

Ta6muma 3.1 — MacmtaOsl 11 MocTpoeHus rpaduKoB

3HaueHus MacmrTada, MM

Benuunna
Bapuanr 1 Bapuant 2 Bapuanr 3

Cuna 1 H/xH 12 6 10
CxkopocTtb 1 km/4 2 1 2

[Tyt 1 kM 40 20 48
[TocTostHHAs A 30 30 25
Bpewms 1 4 600 600 600
Bpewms 1 mun 10 10 10
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[Ipunoxxenue 4

HOMOFpaMMBI I OIIPCACIICHUA TOPMO3HOTI'O ITYTH
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