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TlosicuuTenpHas 3amucKa

MeTtoanueckie yKa3aHusi COCTaBJICHBI B COOTBETCTBUHU ¢ paboueil mporpammoii [IM.01 IIpoBenenue
reo1Ie3MYECKUX PadOT NP U3BICKAHUX IO PEKOHCTPYKLIUH, IPOEKTUPOBAHUIO, CTPOUTENBCTBY U
9KCILTyaTaluH JKEJIE3HBIX 10pOr

MK 01.02 W3bickanusi 1 TPOCKTUPOBAHUE KEIE3HBIX JOPOT

cnenuanbHOCTH 08.02.10 CTpouTenbCTBO KEJIE3HBIX AOPOT, MYTh U IyTEBOE XO35HUCTBO.
Metonudeckue ykasaHusl SBJISIOTCS PyKOBOJCTBOM IIO IPOBEACHMIO NpakTHyecKux 3aHsatuii no MK
01.02 M3pickaHus ¥ IPOEKTUPOBAHUE KEJIE3HBIX JIOPOT.

[IpenycmaTpuBaeTcs BbINOJIHEHUE 9 IPaKTUUECKUX PadoT.

B pesynbraTe BBIMONHEHUS MPAKTHUECKUX PadOT Mo MexaucuurimHapHomy kypcy MJIK 01.02
W3bIcKaHUs U IPOEKTUPOBAHUE JKEIIE3HBIX JOPOT CTYJCHTBI JOJKHBIL:

YMers:

- BBIIOJHATH TPAcCUPOBAHHE IO KapTaM, MPOEKTHPOBATh HPOAOJIbHBIE U IONEpeYHble NpOoQuIIH,
BBIOMPATH ONTUMAJIBHBIN BAPUAHT KEJIE3HOJOPOKHOM JIMHUH;

3HaTh:

- TpaBWJIa TPACCUPOBAHMS M IPOCKTHPOBAHUS KENE3HBIX IOPOr, TpeOOBaHUS, MPEIbIBIsSEMbIE K
HUM.

[IpakTuueckre pabOTHl BBIMOJHAIOTCS IOCIAE H3Y4YEHHUsS] COOTBETCTBYIOIEH TEMbl U IPOBEPKU
TEOPETUYECKON TOATOTOBKH CTYJEHTOB.

Metoaudeckue ykazaHus PAacCUMTaHbl ISl ayAMTOPHOM U CaMOCTOSITENIbHOM pabOThl CTYAEHTOB.
[IpakTHyeckue 3aHATUSA y4eOHOM IUCLMIIIIMHBI PEKOMEHIYeTCsl NMPOBOAUTH (DPOHTAIBHBIM METOIOM,
KOI'/1a BCS TPYIINA BHIIOJIHSAET OJJUHAKOBOE 3a/IaHUE.

Kaxnplii ctyneHt o0s3aH ohopMIISITh OTUET O MpoAeTIaHHoM padote. OTUeT JOKEH COAepKaTh:

- TUTYJIbHBIN JIUCT;

- I1eJIb PadoTHI;

- 33/1aHUE;

- BBIMOJIHEHHYIO IPAKTUYECKYIO pabOTy B COOTBETCTBUM C 33JJaHUEM;

- BBIBOJI.

Kaxaplii CTyJEHT IOJKEH BBIIIOJIHUTD BCE IIYHKTHI 3aJaHMUS.

[Ipy moaroTroBke K KaKAOMY IPAKTHUECKOMY 3aHSATHIO CTYAEHTHI JOJKHBI IMOBTOPUTH MaTepuall
COOTBETCTBYIOLLIEH TEMBbI, YKa3aHHOW IpenojasaTtesneM. Ilepen mpoBeneHHeM NEpBOro IMPAKTHYECKOTO
3aHSTHUSL CO CTYAEHTaMU IPOBOJUTCS MHCTPYKTaX IO TEXHHUKE OE30MaCHOCTH C COOTBETCTBYIOIIUM
oopmieHrEM B JKypHaJIe 10 MPOBEICHUIO MHCTPYKTaXkKa.

[Ipy BBINOJHEHUM TMPAKTUYECKUX pabOT CTYAEHThl MPUOOPETAalOT HABBIKK M YMEHHS
CaMOCTOSITENIbHON paboThl ¢ y4yeOHOM, CIIPaBOYHON M TEXHHUUYECKOW JIUTEpaTypOi, YTO MPUTOAUTCS UM B
JalbHene npodeccnoHaIbHOM 1eATeNbHOCTH.

[IpaBuna oxpaHsl Tpy1a NpH OPOBEACHUN MPAKTUYECKUX 3aHATUI

Ilepen HavamoMm 000N C€aMOCTOSITENIBHOM pabOThl CTyA€HTaM HEOOXOJUMO MpOCIyUIaTh
MHCTPYKTaX 0 Mepax 0€30MacHOCTH U O MOATOTOBKE U yOOpKe pabodyero Mecra.

1. OOuue TpeOoBaHUs OXPaHBI TPy

1.1 K npoBeneHuto mnpakTHUECKUX 3aHATHH MO Y4eOHOH JTUCHMIUIMHE JIOMYCKArOTCS
CTYJEHTBI, POILIEIINE HHCTPYKTAX 110 TEXHUKE 0€30I1aCHOCTH.

1.2 CryneHTbl JOJDKHBI COOJIONATh MpaBHUiIa TOBEACHUS, PACIUCAHHWE YYEOHBIX 3aHATHUH,
YCTaHOBJIEHHBIM PEXUM TpyZAa U OTIbIXA.

1.3 B nporiecce paboThl cTyIE€HTHI JOHKHBI COOMIOIATh MOPSAAOK MPOBEICHHS MPAKTUYECKUX
3aHATUHN, IPABUIIA TUYHOU TUTHEHBI, COIEPKATh B YUCTOTE pabouee MeCTO.

2. TpeOGoBaHus OXpaHbl TPy/Aa Iepe HauaIoM paboThl

2.1 BHuMaTenbHO H3y4yuTh COJAEpPKAHME M TMOPAJOK BBIOJHEHUS pabOThl, a TaKke
Oe30macHble MPUEMBI €€ BBHITIOTHEHUS.

2.2 [ToaroToBuTh K pabore padboyee MeCTO, yOpaTh MOCTOPOHHUE MTPEAMETHI.

2.3 [IpoBepuTh HamMUMEe HEOOXOUMBIX HHCTPYMEHTOB.
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3. TpeOGoBaHust OXpaHbI TPya BO BpeMs pabOThI

3.1 To4YHO BBIMIOJHATH BCE YKa3aHUS MPENOAaBaTEIIs PU MTPOBEACHUH PaOOTHI.
4. TpeboBaHHs OXpaHbI TPYAA IO OKOHYAHUU PaOOTHI

4.1 [IpuBectu B mopsao0k pabodee MecCTo.

4.2 [TpoBeTpuTh NOMeEIIEHNE KAOUHETA.



IIpakTnyeckas padora OnpenesneHue yaeJbHbIX CHJI CONMPOTUBJICHUS IBUKEHHUIO MOE3/1

Hean: [TproOpecTn MpakTUYECKUN HABBIK MO OMPEACIICHUIO YIACIbHBIC CHIIbI, IEHCTBYIOIINE HA
oe3

OOopynoBanne M NpUHAJJEKHOCTH: PacueTHble XapaKTEpUCTUKU TPY30BBIX JIOKOMOTHUBOB,
TEXHUYECKHE XapaKTEPUCTUKHU MOJABUKHOTO COCTaBa (3a/1at0TCsl MPEToJaBaTesieM U3 NpuiiokeHus b)

Komnerennuu: OK 1-5
Kpartkue TeopeTtuyeckue cBeleHUs:

B TaroBeIX pacueTax paccMaTpUBAIOTCS TOJBKO T€ ClIaraeMble BHEIIHUX CHJI, MPHUIIOKEHHBIX K
moe3ay, KOTOPBLIC HAIPABJICHBI BJOJIb JIMHUK JIBUKCHHA I110C31d, TadK KAaK HMMCHHO OHH BJIMAIOT Ha
MOoCTynaTelbHOe IBHKEHHE 10e3/1a 0 PETBLCOBON KOJIee.

[TonHbIE CUIIBI - 3TO CUJIBI, IPUIOKEHHBIE KO BCEMY MOE31Y.

VY aenbHbIe CUJIBI - IPUXOAATCS Ha EAMHUILY Beca 1Moe3/a.

Pazmuuaior OCHOBHOE W AOHNOJHUTCIBHOC COIIPOTHUBIICHUA JIBUKCHUIO HO,[[ OCHOBHBIM
MO/IPa3yMeBalOT COMPOTHUBIICHUE MPH IABMKCHUU IO MPSIMOMY TOPHU30HTAIBHOMY Y4acTKy myTu. OHO
O00yCIIOBJICHO TpPEHHEM IIeeK OCeH B TOJIIMITHUKAX, TPEHHWEM Ka4deHHsS W TPEHHEM CKOJBKCHHS I10
penbcaM W ynapaM B CTBIKaXx, a TakKe COIMNPOTUBICHHUEM BO3AYIIHOW cpenbl. JlomoiHUTEeNbHbIE
COIIPOTUBJICHUA (CBer OCHOBHOI‘O) BO3HHUKAIOT IIPU ABUXKCHUH 1TOC3/1d HA YKIIOHAX U B KPHUBBIX YHaCTKax

IyTH.
IHopsinok BbIMOTHEHHS:
1.Bb100p TEXHUYECKUX XapaKTEPUCTUK JIOKOMOTHUBA.
2.PacueT yJenbHbIX CUJI OCHOBHOT'O COITPOTUBIIEHUS JIBUKEHUIO JOKOMOTHBA U BArOHHOT'O COCTaBa.
3. Pacuet Macchbl oe3jja 1 BArOHHOI'O COCTAaBA.
4. ITpoBepka Macchl BATOHHOT'O COCTAaBA HAa TPOTaHUE C MECTa.
5. Pacuer JuinHBI I0€3/1a ¥ COCTaBA.
6. [IpoBepka macchl cocTaBa Mo JUIMHE IPUEMO-OTIIPABOYHBIX ITyTEH.

1 Bb100Op TEXHUYECKUX XapaKTEPUCTUK JIOKOMOTHBA

Brmucarts u3 Ta6J'II/II_ILI 1 MMPUIIOKCHUS 1 TexHHYECKHE XAPaKTCPUCTHUKU U JAHHOI'O T10 3a/IaHUTO
JJOKOMOTHBA.

Hamnpumep: tun ntokomoTuBa - Temioso3 3T210M;
Macca JjokomotuBa P =414 T;
JUTMHA JTOKOMOTHBA 11 =51 M;
pacueTHasi CKopocTh vp = 23,4 kM/u;
pacuetHas cwia Tsaru Fxp = 744580 H;
CHJIa TATH NpH Tporanuu ¢ mecra Fk(tp) = 941760 H.
2 PacueTsbl yienbHBIX CUJI OCHOBHOTO COMPOTHUBIICHUS JBUKEHHIO JIOKOMOTHBA U BATOHHOTO COCTaBa

OcHOBHOE yJIeJIbHOE COMPOTUBIICHUE ABUKEHUIO JOKOMOTHBA B PEKUME TATH ONpeessieTcs o hopmye

W, =a+b-v+c-v:

IIpu ckopoctu v = vp,
VP — pacyeTHasi CKOPOCTb, JUIsl JAHHOTO 110 3a/IJaHHIO IOKOMOTHBA, KM/4ac.

Koaddunuents a, b, c npuBenens! B Tabmune 1.



Tabmuma 1 Koaddumments GopmMyabl OCHOBHOTO yAEIBHOTO COMPOTUBIICHUS JIBH)KEHHUIO JIOKOMOTHBA

I[BI/DKCHI/IQ nmoe3aa B pCiKUME TATH

[TyTs a b c

3BEHBEBOU 1,9 0,010 0,00030

BecctrikoBoii | 1,9 0,008 0,00025

PacueTsr ocHOBHOTO CPEAHEB3BCUICHHOT'O YACIBbHOI'O COIIPOTUBIICHUA ABHUXKCHHUIO BArOHHOI'O COCTaBa
BBIIIOJHAKOT B CIICAYIOIIECM ITOPAIKE.

1. OnpenensroT Maccy OpyTTO BarOHOB KaK CyMMY MAacChl Tapbl BaroHa T M IPy30II0IbEMHOCTH qrp,
YMHOKEHHON Ha KO3 (HUIMEHT MOJIHOTPY3HOCTH [3:

Asr =47 + B qrps
qT ¥ qrp IPUHUMAEM I10 TabauIe 2, P - 0 3a1aHHUIO.

Tabnuna 2 XapakTepuCcTHKU I'Py30BbIX BAarOHOB

Uwucno oceit | Macca Tapsl qr, T | 'py3onoasemuocts qrp, T | JyimHa 1B, M

4 22,4 63,0 14,0
6 32,0 94,0 17,0
8 43,7 125,0 20,0

2. HaxonaT Maccy, IpUXOASILYIOCS Ha OCh BaroHa 1o (opmyse

drp
m

4o =

b

IJIe M - YHUCJI0 OCeH BaroHa.
3. BBIUHCISAIOT OCHOBHOE y/IEIBHOE COTPOTUBIICHUE IBUKEHUIO BaroHOB 110 (hopMmyIe
p b+c-v+d-Vv’
a+—
4o
Koaddunuents! a, b, ¢ u d no tabauue 3.

Tabnuma 3 Koaddumments! GopmMyasl OCHOBHOTO YIEIBHOTO CONPOTUBIIEHUS ABMKEHUIO TPY30BBIX
BAaroHOB

Tun Barona 3BEHBEBOM MMyTh beccTbIkOBOM ITyTh
Ywucno | Bung

ocel, | MOJIIMITHUKOB | a b|c d a blc d
m

4 PonukoBbie 0,7131]0,1 0,0025 | 0,7 | 3| 0,09 | 0,002




6 « 0,7180,1 0,0025 | 0,7 | 8 | 0,08 | 0,002

8 « 0,760,038 |0,0021 | 0,7 | 6 | 0,026 | 0,0017

4. HaxonsT D010 BarOHOB i-0i KaTETOpUU B COCTaBE MO Macce:

Vi spq)
o=

271‘ “drpiy
i=1

KonnuecTBo BaroHoB Ka)kJ0i KaTeropuu yi B cocTtase (B %) MpUBEICHbI B 33/1aHUU.

[TpoBepka NpaBUILHOCTH BBIYUCICHHUS O :

K
Zai =1
i=1

5. Onpez[enﬂmT YACIBbHOC CPEAHCB3BCIICHHOC COIIPOTUBIICHUC ABUKCHHUIO BA'OHHOI'O COCTaBa,
BKIIIOYAOLICro k KaTeropHﬁ BaroHoB

K
"o /"
Wo = zai “Woi

i=1

KoHTpobHBIE BOIPOCHI:
1. Kakue cuibl, 1eHCTBYIOIINE HA M0€3]1, HA3bIBAIOTCSI IOJIHBIMU?
2. Yro noxpasymeBaeTcs 10/ OCHOBHBIM COIIPOTUBIICHUEM?
3. Kakue cnycku Ha3bIBalOT BpPEAHBIMU, a Kakue 0e3BpeJHbIMU?



IIpakTuyeckas padora. OnpenesneHue Macchl M paC4eTHOM JJIMHBI M0€3/1a

Hemn: IlpuoOpecTr mNpakTHYECKUH HABBIK 10 ONpEIeNeHHI0 Macchl moe3fga. Hayuutbes
pacCYUTBIBAaTh OCHOBHOE YJIETTbHOE COMPOTUBIECHUE ABUKEHUIO M0E3/1a B PEKUME TATH U XOJIOCTOTO X0/

OOopynoBanne M NpUHAJJEKHOCTH: PacueTHble XapaKTEpUCTUKU TPY30BBIX JIOKOMOTHUBOB,
TEXHUYECKHE XapPaKTEPUCTUKHU MOJBUKHOTO COCTaBa (3a/1al0TCsl MpenojaaBaTeieM U3 MpUiokeHus b).
JlanHbie OepyTcs U3 MpaKTUYECKOro 3aHsaTus Nel.

Komnerennun: OK 1-5
KpaTkue Teopernyeckue cBeeHUS:

[Ipu mpoeKTUPOBAHUHU HOBBIX MKEJIE3HBIX JIOPOI MAacCy COCTaBa, KakK MPABUIIO, ONPEICISIIOT U3
YCIIOBUSI PAaBHOMEPHOTO JBMKEHHS MOE3/1a C PACUETHOW CKOPOCTHhIO Ha PYKOBOASIIEM IMOAbEME, T.€.
HamOoJee KPyTOM MOJbEeME HEOTPAaHWYCHHOTO MPOTshKeHHs. [Ipu 3TOM cuiia TSTH JTOKOMOTHBA paBHA
CYMMapHOMY COIIPOTHBIICHUIO ABM)KEHUS MOE3/a.

Ha cymecTByrommx >kene3HbIX JOoporax, 0COOEHHO CTPOMBIIMXCS JaBHO, HAPSAY C 3aTsSHKHBIMU
MOJbEMAaMHU BCTPEUAIOTCSI KOPOTKHE, HO Oojiee KpyThle MOIbEMBbI, KOTOPbIE MOTYT OKa3aTbCs
TPYAHCHIIUMHU I TpeoAoieHus: ux moe3noM. [lo TakuM moabemMaM JBUKCHHE MOXKET OBITh
HEYCTaHOBUBUIMMCS, U TOT/Ia PaCUE€THYIO MacCy COCTaBa I1eJ1eco00pa3Ho OMpeesITh METOI0M oa00pa.

B npakTuke TATOBBIX pacyeToOB Hapsiay € 3ajadyeil ompeneneHus MPOTSHKEHHOCTH IMyTH MpHU
TOPMOKEHHH BO3HUKAET HEOOXOIMMOCTH OINPEACTUTHh OMYCKaeMYyI) CKOPOCTh IBMKEHHS IOe3[a Ha
JTAHHOM YKJIOHE TIPH COOTBETCTBYIOIIEM 3HAYEHUH CKOPOCTH U YCTAHOBJICHHOM JUTMHE TOPMO3HOTO MTYTH.

Xon pa6oTsi:

1 Pacuer macchl noe3ja u cocraBa
Macca coctaBa omnpeneisiercs 1no ¢popmyine

F,—(W,+i,)-P-g

(w/0’+ip)~g

0=

B

rae g = 9,81 M/

3HadyeHUs pvaeTHOﬁ CHJIBI TATHU FKp M Maccel JIoOkoMoThBa P MNPUBCACHBI B TCXHUYCCKUX
XapPaKTCPUCTHKAX JAaHHOI'O IOKOMOTHBA.

Cornacno IITP macca cocTaBoB Irpy30BbIX O€3J0B IPUHUMAETCS C OKpyTiieHneMm 110 50 T.
Macca nmoe3na, T
M=P+Q.
2 IIpoBepka Macchl COCTABA MO YCJAOBHIO TPOTaHUS C MeCTa

Macca coctaBa mpoBepsieTcs 0 YCIOBHIO TPOTaHUs 1moe3a ¢ mecta. Macca coctaBa Q 10KHA OBITH Ha
OoJbIIIE MACChl COCTaBa MpU Tporanuu ¢ MecTa (Q < Qup).

F

_ K(TP)
Orp

(Wpp +irp)- 8

CI/IJ'Iy TATH IIPpU TpOraHuu C MeECTa FKP INpUHUMACM 110 TEXHHUYCCKUM XAPAKTCPUCTHKAM JAaHHOI'O
JJOKOMOTHBA.

VKII0H IpoQuiIs pa3iebHOrO IIYHKTA IPUHAMAEM iy, = 2,5 %0

YaenpHoE CPCAHCB3BCUICHHOC COIIPOTUBJICHUEC COCTABa IIPU TPOTaHUU C MECTa

K
Wrp = ZWTP(i) ;.
i=1

9



VY aenpHOE CpeTHEB3BENIICHHOE COIPOTUBIICHNE PH TPOTAHUU C MECTa BaroHa [ — O KaTerOPHH

_*
q +7

oi

Wrpiy =

[Ipu noammnHUKax kaueHus o = 28.
ITposeputs ycnosue Q < Qyp.

Ecmm Q >~ Q, , T0 3a HOpMy Macchl cocTaBa Q) npuHumaerca 0,

mp 2
3 Pacuer JJIMHBI M0E31a U COCTABA

JlivHa cocraBa omnpezensercs no popmyse

K
le=>n-1,
i=1

I 1; — YACII0 BaTOHOB [ — O KaTeTOpHU;
l; — nuHa BaroHa i — ol KaTErOpuu, M.

Ywrciio BaroHOB KaXKI0W KaTErOpUH OINPeaeiseTcs Mo Gopmylie

_Q'ai
n. = .

95pi)

3HavyeHue, MONyYeHHOE TPU pacdyeTe OKPYIIIUTh O IEJOr0 YMCiIa, TaK KaKk 3TO YUCIIO BArOHOB H
JTPOOHOTO YKCIIa OBITh HE MOXKET.

JnvnHa moes3na
ly=1.+m;,-1,+10,
rue [, — JIiMHa JOKOMOTHBA, M;
M, — YHACIIO TOKOMOTHBOB,
10 M — OITyCK Ha YCTaHOBKY ITO€3/1a B MpeeiaX MOJIe3HON JUTHHBI IIPUEMO-
OTIIPaBOYHBIX MyTEH.

JUTMHBL JIOKOMOTHMBOB ¥ BaroHOB [UIS ONpEAETeHHS JUIMHBI T0e3[a TpUBEACHH B Tabiume |
npwiokeHus 1 u B Tabnune 2.

YTouHuM MacCy coCTtaBa C y4€TOM OKPYIJICHHOI'O YK CJjia BAaroHOB!:

Q= Z”i “op(i -
Eciv He BBINMOTHSETCS CIIEYIONIee YCIOBHUE
(0-0'| <50,
CJ'ICI[yeT N3MCHUTH Y CJIO BArOHOB I— OI>'I KaTCFOpI/II/I.

4 IIpoBepka Macchbl COCTABA 10 JJIMHE IPHUEMO-0TIIPABOYHBIX IyTel

10



CornacHo 1.15.26 IITD 3xene3HBIX OOpOr AJMHBI TPY30BBIX IOE310B JODKHBI COOTBETCTBOBATh
MIOJIE3HON JUIMHE MPHEMO-OTIPABOYHBIX IMyTeW Ha craHuusax. /limHa moesna [, He ODKHA MPEBBIIATH
HOJIE3HON JJIMHBI IPUEMO-OTIIPABOYHBIX ITYTEH [170(momp)

lﬂ < lﬂO(nomp)

CranmapTHbIe 3HAYCHUS JUIMHBI TPUEMO-0TIPaBOYHBIX TyTel - 850 M, 1050 M, 1700 m., 2100 m).
Cnenatpb BBIBOJI O IPUHATHH CTAaHJAPTHOTO 3HAUYCHUS.

[Tpunoxenue 1
Tabnuna 1 PacyeTHbIe XapaKTePpUCTUKH JOKOMOTHBOB

Cepust TOKOMOTHBA Pacuernas PacueTnas Pacuernas Cuiia Tsru Jnuna
Mmacca CKOPOCTB Vp, JIOKOMO-
CUJIA TATH o~ pH Tpora- —
B Fyp H HUY C MECTa L, ™
Fnp) xH
Dnekmpoeo3vl NOCMOAHHO20 MOKA
BJI23 138 342400 43,3 446400 17
BJI8, BJI8" 184 456200 43,3 595500 28
BJI10, BJI11 184 451260 46,7 614110 33
BJI10” 200 492460 45,8 667080 33
BJI11 (3 cexuun) 276 676890 46,7 921160 50
BJI15 285 739700 45,0 941760
Dnekmpoeo3vl nepemenHo20 moxa
BJI60, BJ160" 138 361000 43,5 487400 |21
BJI8O® 184 480690 44,2 649422 33
BJIS0", BJISO® 192 502300 43,5 677900 |33
BJI8O" 192 502300 43,5 677900 33
BJI80" (3 ceximm) 288 753400 43,5 941760 50
BJI8S 288 706300 50,0 941760 45
Dnekmpoeo3vl NOCMOAHHO20 U NEPEMEHHO20 MOKA
BJI82 190 464990 51,0 640593 33
Tennoeo3swi
T33 254 396300 20,5 570900 34
3T23 381 594500 20,5 856400
M62 120 196200 20,0 350200 18

11



2Me62 240 392400 20,0 700400 36
2T910J1 260 496390 23,4 750500 34
2T210B, 2TO10M 276 496390 23,4 797550 34
3TO10M 414 744580 23,4 941760 51
4T210C 552 992800 23,4 941760

2T2116 276 496390 24,2 797550 36
2T9121 300 588600 26,6 829900 42

Coz[epmaHHe OoT4yCTa

1. PaccumTaTh Maccy cocTaBa Mpu YCTAaHOBUBILIEMCS JIBH>KEHHH U IPU TPOTAHUU C MECTA.

2. PaccuuTaTh paBHOAECUCTBYIOIIME CUIIbI, ICUCTBYIOIINE HA TTOE3I.

3. PemunTs TOpMO3HYIO 3a/1a4y.

4. BpiBOOEI

KoHTposbHBIE BOIIPOCHL:

1 [Togbem, cOonpoOTUBIIEHHE OT KOTOPOI'O PABHO JOMOJIHUTEIBHOMY COITPOTUBIIEHUIO OT KPUBOM
Ha3bIBAIOT IIOJTHEMOM.
2 3aBUCUMOCTD CUJIbI TSATH JJOKOMOTHBA OT CKOPOCTH OINPEEIACTCS
ero XapaKTEPUCTUKOM.
3 HazoBuTte xakue ObIBaIOT CONMPOTHUBIICHUS ABUKEHUIO 1T0e3/1a?

12




IIpakTuyeckass padora. OOecneyeHue 0€30IACHOCTHM M IUIABHOCTH JIBHJKEHHUSl T10€3/10B.
ConpsizkeHue 3J1eMEHTOB MPO0JbHOT0 MPoduiis

Heap padoThi: NpoaoKUTh U3yueHue crpoutenbHo-Texuuyeckux Hopm CTH I1-01-95 u npuobpectu
HABBIKU BBIMOJIHEHUS CONPSHKEHUST  AJIEMEHTOB MPU MPOSKTUPOBAHUU MTPOAOIBHOTO MPO(UIIS.

Anrebpanueckasi pa3HOCTb YKIIOHOB Ai ONpeesieTcs:

P eciu YKJIOHBI HAlpaBJIeHbl B pa3Hble CTOPOHBI (pHcC.l,a), TO OHH CKJIAABIBAIOTCS MO aOCOJIIOTHOM
BEJIMYHHE

Ai =i, —iy| =|5—(=5) =10%0; Ai =i, —i| =|(—=7)-7| = |- 14 =14%s;

P> eciu YKIIOHBI HANPaBJICHBI B OJIHY CTOPOHY (puc.1,0), TO U3 OOJBIIETr0 3HAYCHHUS YKIOHA BBIYHTACTCS
MEHbIIIee

Ai =|-8—(=3) =[-8+3 =5%0; Ai =|6—2|=4%o.

a)
Puc. 1 K onpenenenuto anredOpandeckoit pa3HOCTH YKIOHOB:
a) YKJIOHBI HalpaBJIeHbl B Pa3Hble CTOPOHBI;
0) YKJIOHBI HaIlPaBJICHbI B OJJHY CTOPOHY.

Ecnu anrebpanueckasi pa3HOCTh YKIIOHOB CMEXKHBIX DJIEMEHTOB MeHee Ai,, TO IJIMHA Pa3/IeIUTEIbHBIX
IJIOLIA/I0K U AJIEMEHTOB MEPEXOAHON KPYTU3HBI MOXKET OBbITh MPONOPLIMOHAIEHO YMEHBIIIEHA:

. Aiy,,
. s
Ai,

I=1, (1)

rae Ai,, — anredpandeckas pa3HOCTb YKJIOHOB Ha IepesioMax npoduis
MeEHbIIasi, 4eM HOPMAaTUBHOE 3HaUeHUe Ai,,.
B o0uiem ciiydyae ymeHbllIeHHas AJIMHA dJIEMEHTa PoQuIIs

=1, M 2)
2Ai,

rie Ai; u Ai; — anredpandeckue pasHOCTH YKJIOHOB 110 KOHIIaM JJaHHOTO
anemeHTa (Ai,Ai, < Ai, ).

Hanmensbliiee 4nciio 371€eMEHTOB NEPEXOTHOM KPYTU3HBI COCTABIISIET

[Ad
n:—'—l,

n O

3ananue

13



BhIMonHUTE conpsKeHUEe 3JIEMEHTOB MPOJI0IBHOTO MPO(UIs Ha )KeJIe3HOH T0pore 3a1aHHON KaTeropuH,
YUUTBIBAas ~ HaumOONBIIYIO aNreOpandeckyro pasHOCTb YKIOHOB Ai,, %o, M HaUMEHBIIYI0 [UIMHY
pa3aeNUTENbHBIX IUIOMAA0K U 3JIEMEHTOB NIEPEXOJHON KPYTU3HBI [,, M, IIPU 3a/laHHO MOJIE3HON JJINHE
IIPUEMO-OTIIPAaBOYHBIX IIyTel. HIMBUAYyanbHOE 3aaHUE — Ha KapTOUKeE.

Ipumep svinoanenus 3a0aHUA.

XKenesnas nopora - Il kareropuu; ,, = 1700 m; Ai,, =7 %o ; [, =250 m.

g

-15 14
—
4 i ¥d
g 7o~ IF-Ff~ 7 & |7 '
179 e | 143 180 14 J1es | 250 250

Puc. 2

KomngectBo 2516 MEHTOB HCpGXOHHOfI KPYTHU3HBbI, BKJIIOYas pa3ACIIMTCIbHYIO IJIOIAAKY

1 2
n, :—5—1:1.14 &~ 2 DIEMEHTa; n, :79—1:3.14 ~ 4 sieMeHTa.

MuyHUMaNTbHBIE JUIMHBI DJIEMEHTOB IIEPEXOTHON KPYTU3HBI

l=250'7—+3=179M;l =250-ﬂ:143jw
2-7 7

12250212 C 143000 =250 27 Z 196
2.7 2.7

12250 2% 1611 =250 - 717 — 250
2.7 2.7

Tabnuua 1 Hopmbl conpsizkeHHsI CMeKHBIX 3JeMeHTOB npoduas (o CIT 119.13330.2017)

Haubonpmrast anreOpamveckas pa3HOCTh YKIOHOB CMEKHBIX JJIEMEHTOB
npopuns Ai,, %o (YUCIUTENH), U HAUMEHbLIAas JUIMHA pPa3AeIUTEIbHBIX
Kareropus xene3no- | Iiomiaiok U 3J1€MEHTOB NEPEeXOIHON KpyTH3HBI [, M (3HamMeHaresb), NMpu
JIOPOKHOM JINHUH, MOJIE3HON JJTMHE MPUEMO-OTIIPABOYHBIX MyTeH, M

14



MIOIBE3THOTO ITYTH
850 1050 2-850=1700 2-1050=2100
Pexomenoyemvie Hopmul
CkopocTtHas 6/250 4/300 - -
Ocoborpy3o- - 3/250 3/250 3/400
HaIpsDKEHHAS
I 6/200 4/250 3/250 3/300
II 8/200 5/250 4/250 3/300
I 13/200 7/200 7/250 4/250
v 13/200 8/200 8/250 -
Jlonyckaemovie HOpMbl
CxopocTHas 10/250 9/300 - -
Oco0orpy3o- - 10/200 5/250 4/300
HanpspKeHHas
I 13/200 10/200 5/250 4/300
11 13/200 10/200 6/250 4/250
111 13/200 10/200 8/250 6/250
v 20/200 10/200 10/200 -

[Ipumeuanus. 1. BpeMeHHbIe y4acTKH Tpacchl MPOCKTHPYIOT MO HOpPMaM Kele3HbIX gopor IV
KAaTeropuu Mpu MOJIE3HOM JUIMHE IPUEMO-OTIIPaBOUHBIX IyTel 850 M.

2. Ilpm TOpOEKTUPOBAHMU TMOABE3NHBIX MyTe U BPEMEHHBIX YYaCTKOB B TPYAHBIX YCIOBHSIX
JOTYCKAeTCsl YBEIMYMBATh alreOpandecKyro pasHoCTh YKIOHOB Aiy, 10 30 %o mpu JUIMHE 3JIEMEHTOB
npoduis I, He menee 150 m.

@ W1 - Hxar
o - TO50 nr
12 12
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15
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40

{
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IIpakTuyeckasi padora. Odecneuenue decrnepedOHOCTH ABUKEHUS M0e310B. CMsiryeHune yKJIOHOB

Heas paGoThl: TPONODKUTH H3YYCHHE CTpouTenbHO-TexHuueckux Hopm CIT 119.13330.2017 u
MPUOOPECTH HABBIKU BBITOTHEHUSI CMATYEHHS YKIOHOB JIEMEHTOB MPOOIBLHOTO MPOQHIIS.

s oGecnieuenus ycnoBus OecriepeO0OHOCTH 00liee CONPOTUBIIEHUE T0e3/1a He JJODKHO MPEBBIIIATh
pacueTHOM Benu4uHbL. [103TOMY OrpaHrunBarOIIe YKIOHBI CMATYAOTCS MPU UX COBIAJCHUH C KPUBBIMU
B IUIaHE, & TAK)K€ B TOHHEJAX M HA MOAXO0JaX K HUM. J[ONOJHUTENBHO CMATYAIOTCS OIPaHUYMBAIOLINE
YKJIOHBI U B KPHUBBIX MaJOro pajuyca u3-3a CHIKEHUs Kod(d(dulMeHTa CUEeIUIeHUs B KPUBBIX ydacTKax
nyTH ¢ paguycoM S00M 1 MeHee U1l SJIEKTpUYecKor TAru U MeHee 800M IpH TEIIOBO3HOM THATE.

[Ipu cMar4eHnH PyKOBOSIIETO YKJIOHA AJTMHA dJIEMEHTA JIJIS JKEJIE3HBIX JOPOT MOXKET ObITh YMEHBIIICHA
10 200M.

[Topsimok cMAT4eHUs OrpaHMYMBAIOIIEro (PYKOBOJSIIEr0) YKJIOHA ciefyroumii (Ha puc.l mpuBeneH
IPUMEP CMATYEHUS ip):

1. BeLaensitoT npsiMble y4acTKH Tpacchl AJMHOW He MeHee 200 M, Ha KOTOPBIX PYKOBOJSIIHMI YKJIOH HE
cmsiryaetcs (Ha puc. 1 3To anemeHTsl: No2 — /a1, =270 M,
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Nod4 — [ang = 540 m)

Ho Moz M3 Hod oS
g 8,7 o 8,3 9 8,5 9
628 270 1072 540 1120
e 20
w18t mzo0n 270 v 557 RL1000 540 F-1200 194 £, 00

] K-419
. Kezs o\ K-1012 R-1200 K-587

Puc. 1 CMsiruenrem pyKkoBOJSIIETO YKIOHA B KPUBBIX

2. B oTnenpHBIE 3IE€MEHTHI BBIACISIOT KpuBble JUIMHOM He MeHee 200 M M cMAr4aroT (yMEHbILAIOT)
PYKOBOJSIIMNA YKJIOH Ha TaKMX 3JIEMEHTaX Ha BEJIIMYMHY YKJIOHA, SKBUBAJEHTHOI'O JONOJHHUTEIbHOMY
COIIPOTHBIICHUIO OT KPUBOM i,x, %0, KOTOPBIM paccUUTHIBAETCS 1O popMmyie

i3K = @ ) CCJIN Kz ll’l()a (1)
R
WiH 1o Gpopmyse

ie=122- li et K< Lp, (2)
oI
rae R — paguyc KpyroBou KpuBoi, M,
0. - yroJ moBOpOTa KPUBOM, Irpas;
l,, - nIIMHA 27IEMEHTA, M, IPUHUMAETCS] PABHOM MOJIE3HON JUIMHE IPUEMO-OTIIPABOYHBIX ITYTEH.

ITpumep Takux cMsAr4yeHUH Ha puc. | - 3J€MEHTHI:

12,2-1
Nel - 1,,, = 628.m > 200m; K = 628 m < 850 .m;i,, = éTOS = 0,26 = 0,3 %o;

iy = ip —ine = 9.0—0,3 = 8,7 %.
700
N3 - Ly = 10123 = 200K = 101200 8501515 == 0.7 s

s = ip —ine =9,0—0,7 = 8,3 %o.

3. Ilpu CMEXHBIX KPUBBIX OIHOTO PaJMyca DJIEMEHT CO CMSATYCHHBIM YKJIOHOM MOJKET OXBaThIBATh

HECKOJIbKO KpPHUBBIX C KOPOTKOH TpSMON BCTaBKOM MeXQy HUMHU (T.e. B TIpelenax 3JeMeHTa
pPacCIoJIOKEHBI  HECKOJIbKO  KPUBBIX TOJHOCTHIO). YKIJIOH, OKBUBAJICHTHBIM JIOMIOJHHUTEIBHOMY
COTPOTHUBIICHUIO OT KPUBBIX, OMpeeIseTcs mo hopmyse

. 2.
Lk =12,2T , (3)

I7Ie ) .0 — CyMMa yIJIOB IOBOPOTa KPUBBIX, PACIIONIOKEHHBIX B Mpezeniax JIeMeHTa NpoQuiis ATUHOH /,

NS - i =122 2052 500 i =iy — i = 9.0-0,5 =85 %,

27



4. Benn4uHy JONOJHUTENBHOIO CMATYEHUS B KPUBBIX MalOro pajauyca iy , %o CleiyeT ONpeAenaTh 10
bopmyie

iy =wo+ip) (1-7,). (@)

IJie Wy — OCHOBHOE CPEJHEB3BEILICHHOE COMPOTHUBIICHNE ABMKEHUIO

noe3naa, %o, MOXKET ObITH IPUHITO Wy = 1,5 - 2 %o ;

i, - PyKOBOJSIIMK YKIIOH, %o ;

Yy — KOOQ(PUIMEHT YMEHBILEHUS CLEIUIEHUs B KPUBBIX MaJIOro

paauyca omnpenensercs mno tadmauie 1.

Ha puc. 2 npuBesieH IpuMep CMATYEHHs PYKOBOIAIIEIO YKIOHA i, = 10 %o Ha y4acTke pacrooKeHus
kpuBoii paguyca 400 M (B mpumepe Tara snexkrpudeckas). ITo radnune 1 v, = 0,925. ITo Gpopmyie (4)
OIPEAETNM BEITMUUHY JOTOJHUTEILHOTO CMATYCHUS

iy =(2,0+10,0)- (1-0,925)=10,9 %o .
Tabmuma 1

Bun 3Ha4YeHUE Y, B 3aBUCUMOCTH OT BEIMYMHBI PaJyca KPyroBoi Kpusoi R, m
Tarn

700 600 500 400 350 300 250 200

Temnio-
BO3Has 0,980 | 0,955 0,921 0,875 0,845 0,808 0,761 0,700

DINeKTp.

- - 0,980 | 0,925 | 0,895 0,860 | 0,820 | 0,777

CMmsryeHue pyKOBOJSIIEIO YKJIOHA HA BEIWYMHY i, HAYMHAETCSA HA PacCTOSAHUH [,, = 850 M OT Havana
kpuBoil panuyca 400 M. Ha npotsxenun 230 M (anemeHT Ne 2) cMmsrdyeHue Ha BEIMUYUHY I, COBIANAET C
pacnonoxxenuemM kpuBod pamumyca 1200 m. [Toaromy Ha maHHOM 3jeMeHTe TPOQUIS IEHCTBUTEIBHBIN

YKJIOH
i =iy — i - iy = 10,0—0,5— 0,9 = 8,6 %o.

Ha cnegyromem anemenTe mpoduuisi TpOTsHKEHHOCThI0 620 M (asemeHT Ne 3 - mpsiMOJIMHEWHBIN
y4acTok nepen kpuBoi paaunyca 400 M) 1elCTBUTENbHBIN YKIOH PaBEH

in=1ip,—1i,=10,0-0,9=9,1 %o.
Ha npotskenun kpuBoit paanyca 400 M (amemeHT Ned) neficTBUTENbHBIN YKIOH paBeH
Iq=1lp— Iy -1, =10,0-1,1 - 0,9 = 8,0 %o.

Cmsrdyenue pyKoBOAALIETO YKJIOHA HAa BEIHYHMHY iy, %o (JONOIHUTEIBHO K OOBIYHOMY CMATYEHHIO OT
KpUBOM J1I000T0 pajinyca Ha BETMUUHY iy, %0 ) CII€AyeT HAYMHATH Iepe/l KPUBOW CO CTOPOHBI MOJbeMa Ha
PacCTOSIHUM JUTMHBI TIoe3/1a (PUHIMAETCSl PAaBHOM IMOJIE3HOW JJTMHE TPHUEMO-OTIIPABOYHBIX TyTeH 1y, M)
OT Hayayia KPUBOM.
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I"ﬂ= 35“

ot o2 No3 Modg
10 5 G 9,7 &0
% J82 b 230 620 537 1
I | | |
| | | I
| I I I

|y we® |
I grvrvopme ¥76" Pt
T-367 K-712 -

Puc. 2 Cmsruenue pykoBOJSIIETO YKIOHA HA YYACTKE PacIoyIOKEHUs KpUBOI

Masoro paguyca R =400 m

3aganue

BBINONMHUTE CMATYEHUE PYKOBOIAILIEIO YKJIOHA HAa YYacTKE PACIOJIOKEHHMS KPHUBBIX  Pa3iIMYHBIX
paanycoB. OnpeaenuTh:

® YKJIOHBI, SKBUBAJICHTHBIE JIOTIOJIHUTEIIbHOMY COIPOTUBIICHUIO OT KPUBBIX;
® BEJIMYMHY JOMOJHUTEIBHOIO CMATYEHUs B KPUBBIX MAJIOTO pajinyca;
® JICHiCTBUTEIbHbBIC YKIOHBI Ha 3JIeMEHTaxX IpoQuIIs.
Cxema 1u1aHa ¥ yKJIIOHOB y4acTKa )KeJI€3HOW JOPOTU ¢ KPUBBIMU JJaHA Ha KAPTOUYKE.

Kamezopusa scenesnoooposcnoi nunuu - 1115 1,, =850 m; i, = 10 %o

6| ———

¥.37°% P2500 Yoig ©
T-826,80 K-1614.43 P15
T-167,67
K-318,70

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 13 %o
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13

y.78°
P-1800
v.se? 1200 T.145767 ¥.58"
PI300 K=2450,44 T2207. 24
T-957,08
K-1759,29

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 13 %o

P=-J000
K-4049, 76

D I

y.a7°
P-1200

Y.51° p.1si0 7-396,86 T00
T-709,05 K-1335,78 K-774,93

yq2°
P-1200
T-460,64
K-879,65

Kamezopusa sceneznoooposrcuoit aunuu - I1; 1,,, =850 m; iy, = 14 %o

¥.36° P-1000

¥oq1©
P-800
7-295,93

7-324,92 K-628,32 K-572.47

Kamezopusa scenesnoooporcnoi nunuu - I11; 1,, =850 m; i, = 12 %o

12

v.59°  T-565,77

y.2”
1000
T-194,38

PJoop  K-T029,74 K-383,97
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Kamezopusa scenesnoooposrcnoii aunuu - I1; 1,, =850 m; i, = 14 %o
/_W

¥.34° T-366,88
P-1200 K-711,73

yr2®  T-T26,54
PI00)  K-T064, 70

Kamezopusa sceneznooopoxcuoit aunuu - I1; 1,, =850 m; iy, = 14 %o

14
¥47°
P-1000
va4® 00 743487 y.7r1° 171330
P-1000 K-820,31 P-1000  K-1239,78
T-122.78
K-224,35

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 11 %o

3]
¥o45®
P1000 "
T-J14 21 Y72 T-7 26,54
K-785,00 P-1000  K-1256,00

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 10 %o
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¥.33°

P-1200
7-35545 113
K-691,15

Y-49°  T.546,88
P1200 K-1026,25

Kamezopusa sceneznoooposrcnoit nunuu - I1; 1,, =850 m; i, = 9 %o

—_—

¥.36°

P-§00 -
T-259,94 ¥-59 T-658,92
K-502, 66 P-T200 K-T23560

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 12 %o

12
v.a6" y.38°
P30 PG00
T-259,94 T-206,60

l K502 66 ' !I H’-SEI?,EI?,

Kamezopusa scenesnoooposrcnoi nunuu - I11; 1,, =850 m; i, = 13 %o

s

¥-37"

PG00 ¥.59°  T-678,69
T-200,76 P-1200 K-123569
K-387,46

Kamezopusa scenesnoooposcnoi nunuu - 1115 1,, =850 m; i, = 12 %o
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¥.36°

P00
y-16° 7-259,94 ¥.59°
P800 K-502,66 1200
T-113,43
K-223,40

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 10 %o

7-678,92
K-1235,69

10

¥.a7©
P-600
7-200,94
K-387,46

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 12 %o

y.59°
P-1200 K-123569

T-678,92

12
¥-80° y-58°
P2000 P-1200
T-1678,20 T-665,17
K-2792.53 K-1214,75
Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 9 %o
9
¥.22"°
- P-T000
v.59" 756577 T-194,38 1T00f 45"
PI000 K- T029,74 K-383,97 P=T000
T-414,21

33
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Kamezopusa sceneznooopoxcuoit aunuu - I; 1,, =850 m; i, = 11 %o

11

y.15°
. P-3000
¥.39°  T-875.48 7-384,31

I P-2500 H-‘.I'?l.'l‘.l',?l'l' ‘ K-783,40 ,

Kamezopusa sceneznooopoxcuoit aunuu - I1; 1,, =850 m; i, = 14 %o

14
y-80°
P-2000
v.5° 1200 T7-7678,20 ¥.55°  T-2064,55
P-1200 K-2792,53 P-4000 K-3839,72
T-665,17
K-1214,75

Kamezopusa sceneznooopoxcuoit aunuu - I1; 1,, =850 m; i, = 10 %o

10
¥-32° y.15%  T-384,37
P-1000 P3000  K-785,40
7-286,75
K-558,51

Kamezopusa scenesnoooposrcnoi nunuu - I11; 1,, =850 m; i, = 14 %o
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¥.39°  T-87548 L r i

P2500  K-1701,70 P00
T-172,27
K-328,12

Kamezopusa sceneznoooporxcuoit aunuu - I1; 1,, =850 m; i, = 15 %o

15

Y45®  T-820,26 v.18° T334
P-2000 K-1570,79 P-4000 K-1256,64

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 15 %o

TS5

¥.15°

P-1200
Y.106°  T-1592,45 7-157,98 100 v.33°
P-1200  K-2220,06 K-314,76 D130
7-355,45

K-691,15

Kamezopusa scenesnoooposrcnoi nunuu - I1; 1,, =850 m; i, = 12 %o
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yYo41° patsn
T-560,83
H-1073,38

Y-g0©  T-839,70
P-1000 K-1396,26

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 13 %o

13

Yog5®

¥.59°  T-56577
PA000  K-1029,74

Kamezopusa sceneznoooposrcuoit aunuu - I1; 1, =850 m; iy, = 14 %o

/_/—/—/—’/E/_/_/—

Y157 p1200
7-157,98
K-314,76

v.33" param
7-35545 K-691,15

Kamezopusa scenesnoooposrcnoi nunuu - I11; 1,, =850 m; i, = 12 %o
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/_/_/_Jg/_’_’_

¥-15° P20
7-157,98
K-314,16

v.33° pa200
T-355.45 K-691,15

Kamezopusa scenesnodoposrcnoi nunuu - I11; 1,, =850 m; i, = 13 %o

13
y.15°
P-1000
Y.106° P-1500 ;ﬁﬂ‘; 5 var®
T-1990,56 K-2775,07 -2bl, P-1000
T-344,33
K-663,22

Kamezopusa scenesnoooposcnoi nunuu - I11; 1,, =850 m; i, = 10 %o

%_ ﬂ

¥.34° p1sod
7-550,32 Y.62° P1200 T.721,03
K-1068,14 K-1298,52

Kamezopusa sceneznoooposrcnoit runuu - II1; 1, =850 m; i, = 9 %o
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y.80° y-58°
P200] P-T200
T-1678,20 766317

l K-2792,53 , l K-1214, ?5,

Kamezopusa scenesnodoposrcnoi nunuu - I11; 1,, =850 m; i, = 13 %o

T 13

y.ar”
P-2000
T-667,44
K-1291,54

¥.57°  P-1500
T-807,67 K-1492,26
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IIpakTnyeckasi padora. BbiOop HampaB/jieHHsI Tpacchl, ONpedeleHUHE CPeJIHEero ecTeCTBEHHOIo
YKJIOHA H PYKOBO/SIIIEr0 YKJIOHA N0 MPUHATOMY HANIPABJICHUIO

Hemn: TIpuobpecTn nMpakTHYECKUI HABBIK 110 aHAIU3Y TONOTpadUIeCKuX yCIOBUM paiioHa
MIPOEKTUPOBAHUS IO KapT€ B TOPU3OHTAIISX.

OobopynoBaHue U NPUHAVICKHOCTH: KAIBKYJIATOP, KapTa paliloHa IPOECKTUPOBAHUS B
ropusoHTalsix, Macimrad M1:50 000 (umu M1:25 000), BeraeTcst mperoaaBareneM

Komvnerenmuu: OK 1-5, 11K 1.2, I[IK 1.3

Kparkne TeopeTtudeckne cBeleHUs:

OnHUM M3 OCHOBHBIX IOKAa3aTesiel pas3IMYHbIX BAapUAHTOB TPACChl IMPOECKTUPYEMOM JKEIE3HOU
JIOPOTH SIBJIIETCA €€ JJIMHA B CPaBHEHUU C KpaT4YaMIIMM pacCTOSHHEM MEXIY YCTaHOBJIEHHBIMU
HayaJbHbIM U KOHEUHBIM ITYHKTaMHU, a B PSJI€ CIy4aeB - U IPOMEXKYTOUHBIMU ITYHKTAMH 3aX0/1a.

Ha BpIOOp HampaBieHUss JOPOTH BIUSIOT TPAHCIOPTHO-DKOHOMUYECKUE, TPUPOJTHBIC H
TexHuueckue gaktopsl. K mepBbIM OTHOCAT: Ha3HAUEHUE MTPOCKTUPYEMOH KEJIE3HOJOPOXKHON JTUHUH; KO
BTOPBIM - Tonorpaduueckue, HHKCHEPHO-TEOJIOTUIECKHE, CEHCMUYECKUE, TUAPOTpadUIeCKUe U IPYTHE
MIPUPOJIHBIE YCIOBUS; K TPETBUM - TEXHUUECKUE NTaPAMETPhI IPOEKTUPYEMOH KEJIE3HOU TIOPOTH.

IMopsioK BbINOJIHEHUS:

1. HameruTs HampapieHue OyayLIei sKeIe3HONH JOPOTU MEXKIY 3aaHHBIMU ITyHKTAMHU.
2. PaccumTath CpeHUIl €CTECTBEHHBIM YKIOH MECTHOCTH 10 IIPHHATOMY HAITPABIEHHIO.

2.1 TlpunsToe HanpaBieHUe JTMHUK Pa3IEIUTh HA YYACTKU C OJHOTHIHBIM XapaKTeEPOM peiibeda
(moxbeMBl, CITyCKH, CIIOKOMHbBIE Y4aCTKU MECTHOCTH. )

2.2 BBIYMCIUTHL €CTECTBEHHBIN YKIOH MECTHOCTH Ha KQKJIOM YYACTKE.

2.3 OmnpenenuThb CpeHuii €CTECTBEHHBIN YKIOH 110 IIPUHATOMY HAIPABJIEHUIO.

3. VCTaHOBHUTH PYKOBOJSLINK YKJIOH MO MPUHATOMY HAIPABJIEHHIO HCXOMS U3 TOMOTPa()HUIECKUX
YCIIOBUH MECTHOCTH.

4. Vimes HauyalbHBIA M KOHEYHBIH IIyHKT HaMEYaeM HamlpaBieHWe Oyaylleld JOpOorH HMCXOAs W3

TONorpaguuecKux ycaoBUi MECTHOCTH U yCIOBUN 00X0/1a INIAHOBBIX NPENsATCTBUH (2 BapuaHTa).

5. TlpuHATOE HANpaBJeHHE HEOOXOAMMO pa3OMTh HA yYacTKU OTJIMYAIOIIMECS OJMH OT JPYroro

XapakTepoM pernbeda, B rpaHuIaX MEXKAY ydacTKaMu 3aduKkcupoBarh. Ha KakqoM ydacTke ONpenesinTh

Iepenaj BbICOT U JJINHY YYacCTKOB B KM JUISl BBIYMCIIEHHS] €CTECTBEHHOTO YKJIOHA MECTHOCTH Ha Y4acTKe

o ¢popmyre, M:

HB - Hu = Ah,
rae Ah - mepenaj BbICOT Ha y4acTKe
HB - nHanOonpmas ormeTka Ha yyactke HH -
HauMEHbIIIAasi OTMETKA HA y4acTKe

6. Ha kaxioM ydacTke ornpesensieM eCTeCTBEHHBIN YKIIOH 1o ¢hopmyie, %o

Ah-1000
I, =—,
!
[
riae 1 — niuHa ygactka, B KM
1y4 - €CTeCTBEHHBIH YKIOH MECTHOCTH Ha JAaHHOM y4acTKe
Cpennuii ecTecTBEHHBIN YKIOH MECTHOCTH 10 HAIIPABJICHHUIO ONPEAeIsieM 1Mo GpopmyIie:
L+, ...+l

I ECHLCD.

= %00
- ,

T/I€ 1] 2,y — €CTECTBEHHBIN YKJIOH MECTHOCTH Ha COOTBETCTBYIOIIHNE YIaCTKE,
N — KOJIMYECTBO YYACTKOB HA BAPUAHTE

/. Penienue BONpOCa O BEJIMYUHE PYKOBOJIANIETO YKIOHA BO3MOXKHO 10 JIBYM HAIPaBJICHUSAM

7.1 PyKkoBOAAIIMIA YKIIOH ONPENENSAETCA M3 yI€Ta TONOrpapMIeCKHX yCIOBUH MECTHOCTH 110 (JOPMYIIE:
., o
ip = lecrcp. — (1..—2)%0
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IZI€ i, - PYKOBOIAILIUHI YKIOH
1...2 - cMATYEHHUE CPETHETO €CTECTBEHHOTO YKIIOHA (IPUHUMAEM B TACSYHBIX )

7.2 PykoBOASAIIMIA YKIOH MOYET OBITH ONpPEIENICH U3 YCIOBUS 00ecreueHus TpeOyeMOil BECOBOI
HOPMBI TT0e371a 110 hopMyIe:

s I
F, - Peowy - 0wy

i, %o,
P+Q
rae F), - pacueTHas cuia TATU
P - Bec mokoMoTHBa
Q - Bec Barona
w(/)— yI€IIbHOE OCHOBHOE COITPOTHUBIICHHE OT JIOKOMOTHBA

(l.)(/)/- YACIBbHOC CPEAHCB3BCIHICHHOC COIIPOTHUBJICHUEC OT BaroHa.

Conep:xkanue oTyera
1 Bribpars HampaBieHue TPacchl IO KapTe B TOPU3OHTAIIAX
2 PaccumTaTh CpEeHUM €CTECTBEHHBIN YKIOH MECTHOCTH
3 PaccuuTaTh pyKOBOJISAIMINIA YKJIOH MECTHOCTH M3 YCIOBHS BECOBOM HOPMBI IIOJBMKHOTO COCTaBA.
4 BeBoabl
KoHTpoJibHbIe BONIPOCHI U 3aJaHUS
1. Buapl uzsickanuii xxene3Hsix 10por?
2. Uemy paBHa anreOpandeckas pa3HOCTh YKIOHOB CMEKHBIX, JJIEMEHTOB: CITYCK 3%0 U TIOIbeM
8%07?
3. Kak ompenenuth yKIOH 3JIeMeHTa POl Ha MOAbeME MPU U3BECTHOM JUTHHE JICMEHTA U
OTMETKaxX Ha4aJIbHOW U KOHEYHOU TOYEK:?
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IIpakTuyeckass padora. KamepajbHoe TpaccupoBaHHe BapHAHTA KeJIE3HOHOPOKHOW JIMHHH.
IIpoexTupoBanue miana JuHuu. [loadop paanycoB KypcoBbIX KPHBbBIX, Pa30MBKA MUKETAKA

Hean: OcCBOUTH OCHOBHBIE MPHUEMbl U TEXHOJOTHIO TPACCHUPOBAHMS YYacTKa >KEJIE3HOJOPOKHOU
nuHAA. OCBOUTH METObI TPOCKTUPOBAHUS TJIaHA JINHUA

Oo0opynoBanue u npuHaaje:xknocTu: Kapra paiiona npoektupoBanus B MaciTabde, ceueHue penbeda
TOPHU30HTAIIAMHU, h, M.;pyKOBOASAIIUI YKIIOH i), %00, KaNbKyIATOD.

Kovmnerennunu: OK 1-5, 11K 1.1, IIK 1.2, TIK 1.3

Kparkue Teopernyeckue cBeleHUs:

TpaccupoBaHue - 3TO OnpeesieHrE MOJIOKEHUS TPACChl JOPOTH B IPOCTPAHCTBE.

KamepanbHoe (kaOuHETHOE) TpacCHpOBaHUE - YKJIaJIKa IJIaHa Tpacchl Ha Tomorpauueckoi Kapre,
TOMOrpaUUEeCKOM TUIaHE B TOPH3OHTANSNX, CTEPEOMOJICIH WM IUPPOBOH MOJEIH MECTHOCTH C
OJIHOBPEMEHHBIM NMPOESKTUPOBAHUEM MPOJIOJIBHOTO MPOUIIS.

[ToneBoe TpaccupoBaHue - MHCTPYMEHTAIbHAS YKJIa/1Ka IPOEKIIUU TPACCHI HA TOBEPXHOCTh 3€MIIU.

[ar TpaccupoBaHus - TO PACCTOSTHUE, KOTOPOE HE JOJKHO OBITH MEHEE Mepexo1a ¢ OJJHOM
TOPU30HTAJIN Ha IPYTYIO0 COCEIIHIOK, YTOOBI HE TIPEBHINIATH 33a/IaHHBIA YKJIIOH TPACCUPOBAHUS,
BBIUHCIICHHBIN B M, IIAI TPACCUPOBAHUS MEPEBECTU B MACIITA0 KapThl.

TpaccupoBaHue Ha BOJIBHBIX X0/aX - €CJIU €CTECTBEHHBIM YKIIOH MECTHOCTU MEHEE PYKOBOJSIIETO, TO
Ha JIaHHOM YYacTKE TpacCUpPOBAHUSI OCYIIECTBIISIETCS BOJBHBIM XOJIOM - MPOKJIAJKa JIMHUM TI0
KpaTyaiieMy pacCTOSHHUIO, MO MpsiMoi. OTKIOHEHHE OT MPSIMOM JOIyCKAaeTcsl TOJBKO MpH 00xoje
IJIAHOBBIX MPENSATCTBUNA C HACEIEHHBIMU YHKTaMU, 3al10BETHUKAMHU.

TpaccupoBaHue Ha HaIpPsHKEHHBIX XOJaX - €CJIM €CTeCTBEHHBIM YKIIOH I0 3aJaHHOMY HANpaBIICHUIO
0oJbllle PYKOBOJSIIETO YKIOHA, TPACCHPOBAHUE BEAYT HAIPSHKEHHBIM XOJOM, YKIAAKa JIHHHUH
MIPOU3BOUTCS] PYKOBOISIIIIUM YKIOHOM.

Jlunus HyneBBIX pabOT - ATO JHMHHS 33JaHHOTO YKJIOHA Ha y4YacTKaX HampsbKeHHOTo Xxoxda. JImHwus
HYJIEBBIX DPAa0OT CTPOUTCS METOJAOM W IOA IUPKYJdb, T.€. PACTBOPOM LHUPKYJsS pPABHBIM IIAry
TpaccupoBaHHMsl B MacliTabe KapThl IyTeM IOCIEAOBAaTENbHBIX 3aC€YeK Ha KaXIoll cocemHei
TOPU3OHTANU. 3aCEUKH COCTUHSAIOTCS TMOCIEI0BATEIBHO MO JIMHEUKY - MOJy4aeTcs JOMaHHas JIMHUS.
DTO U eCTh JIMHUA HYJIEBBIX paboT. B pesynbrare mocienoBaTeIbHOTO COMPSKEHHS yYACTKOB BOJIBHBIX U
HaNPsDKEHHBIX X00B (hopMHpyeTcst CXemMa BApUAHTOB TPACCHI.

ITopsioK BBINOJTHEHUS:

Ormpezenenue mara TpacCUpOBaHUS

h
lip =7—
[_Tp
rze Itp — mar TpaccupoBaHUs B M;
h — ceuenue ropusoHTasei;
izp — YKJIOH TPAaCCUPOBaHMs, HAXOAUM 110 (popMyIIe
Imp:lﬁ - 1-"!-"31’_.

I7I€ W,k - 9KBUBAJICHTHOE CONIPOTUBJIEHHE OT KPUBOM, /Ul Havaja MpoeKkTupoBaHus npunumaercs (0,5..
,1%00).
OmnpenensieM pacTBOp LUPKYJIS ISl POJIOKEHUSI IMHUM HYJIEBBIX padoT:

===

rae N - 3HaMeHaTellb MaciTada KapThl. N
Coneprxanue oTyera
1 Kapra mecTHOCTH C IBYMSsI BADMAHTaMM TPACCHL.
2 Pacuer pacTBOpa UUPKYJIs IS IPOJIOKEHHUS IMHUHU HYJIEBBIX padoT.
3 BsiBomb

KoHTpoJibHBIE BONIPOCHI

1. Kakux BuoB ObIBaeT TpaccupoBaHue?

2. Ha yuacTtkax
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HANPSHKEHHOTO X0 MPOCKTHYIO JIMHUIO YKJIAIBIBAKOT VKJIOHOM.
3. Kak ompenenuth yKiIoH 3ieMeHTa Mpoduiis Ha MOABEME MPU W3BECTHBIM JUIMHE JJIEMEHTA H
OTMETKaX Ha4YaJIbHOM Y KOHEYHOU TOYEK:

IIpoexTupoBanue miana Junum. [loadop paanycoB KpyroBbix KpuBbIX, pa30MBKA MUKETAKA

KpaTkue TeopeTuyecKkue CBeIeHUs:

[Tocne ompeneneHus pPalMOHAIBHOTO TMOJOXKEHHUS MAarkMCTPAJbHOIO XOJa NPUCTYIMAIT K
TpacCUpPOBaHUIO JOPOru. OHO BBIMONHIETCS OT OCH HAYATbHOW CTAHIIMU HEOOJBIIMMH Y4aCTKaMHU, MPU
3TOM OJHOBPEMEHHO C YKJIAJIKOW JMHUW B IJIAHE COCTABISIOT CXEMATHYECKHU TPOMOJIbHBIA MPO(HIIH
TPAaCCHI.

Ha xapre, OpueHTUPYSCHh HA JIMHUIO HYJIEBBIX pa0dOT, HAHOCSIT YYacTOK IUIaHAa TPACChl JJTMHON He
6onee 2-3 kM. [Ipu 3TOM NIUHUS HYAEBBIX PabOT CHIPSAMIISETCS M PallMOHAIBHOTO YMEHBIICHUS Yucia
VIJIOB MOBOPOTa M OOECHEYEHUS JOMYCTUMBIX BEIMYMH PAJUYCOB KPUBBIX W JUIMH MPSIMBIX BCTABOK
Mexay HuMmH. [Ipy HaHECeHUH TpacChl Ha KapTy MCIIOJIB3YIOT MPO3payHble MIA0OHBI KPYTOBBIX KPUBBIX B
Macitabe KapThl.

IMopsinoK BHINOJIHEHHS:

[TomoOpatk pagrychl KPYrOBbIX KPHBBIX.
Brcats kpuBbIC B yTIIBI TIOBOPOTA.
Paccunrarh mapaMeTpsl KPyroBBIX KPUBBIX.

BeuucnuTh NUKETaKHBIC 3HAUEHUS TJIaBHBIX TOYEK KPUBBIX, BBIIIOJIHUTH KOHTPOJIb.

N

CocTaBUTh BEIOMOCTD IUIaHA JIMHUH.

OTI{GJH)HI)IG IPSIMOJIMHENHBIE YYAaCTKM TpacCchl B MeECTaxX IE€PECEUCHHS] COMNPSATarTCs MEXIY
co0oif KpyroBbIMH KpHUBBIMH. COIpsDKEHHE MPOM3BOAUTCS C IOMOINBIO JeKall, JMOO C IOMOIIbIO
M3TOTOBJICHHBIX U3 TUIOTHOM OyMaru mrabJioHOB B MaclITabe KapThl.

Jis Toro, yToOBl YTOUHUTH HOJOXEHHWE KPUBBIX B IUIAHE JIMHHUU, U3MEPSAIOT TPAHCIOPTUPOM
YIJIBI [IOBOPOTA Ha Tpacce ¢ TOYHOCTBIO 10 0,5° M 10 TabaMuaM KpyroBBIX KPHBBIX ONPENENSIOT HX
uHbl K 1 TaHreHcs! 7' ¢ TOYHOCTBIO 1O METPOB, a 3aT€M OTMEYA0T Ha IJIaHe IUTPUXaMU B BUJIE OYKBbI
T Toukn Hayana u koHua kpyroblx KpuBbiX (HK u KK), oTknaneiBast uX TaHr€HCHl OT BEPIIMHBI yIJia

IIOBOPOTA.
[Tpu oTcyrcTBUM TabaMI TaHTeHC 1 U JUIMHY KpUBOK K MOKHO BBIYUCIIUTD IO (hOpMyrIam:
T=R-tg (0/2);
T-R-
K=
180

IIo 3alIPOCKTUPOBAHHOMY IIJIAHY TPACCBhI COCTABIIACTCA BEAOMOCTD IO (I)OpMC Ta6J'II/II_IBI

o 'Yron noBoporta < = §
= o)
~

g a’ @ 5, 2 65 =
: & : 3 = |E
: = iz |2 3¢ = |
° &
5 e o, = o = o} =
= O Q < o s =
9] Q M = = S o <
= 2 =~ 7 ad ] = oo
™ M o) = ~ N = =)
g | & S s = = = 8. = =
E = A [ o~ = =
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Conepsxkanue oTyera

ITonoGpatk pagnychl KPYroBbIX KPUBBIX.

Brnucates kpuBbI€ B yIiibl IOBOPOTA.

Paccuurtarh napamerpsl KpyroBbIX KPUBBIX.

BbI4MCINTh NMKETa)KHBIE 3HAYEHUS TJIABHBIX TOYEK KPUBBIX, BBIIIOJIHUTH KOHTPOJIb.
CocTaBuTh BEIOMOCTD IUIAHA JTUHHH.

NN B W=

BriBoabl
KonTposbHabie Bonmpoch”™

1. Kak BBIYMCINTH THKETAXXHOE 3HAYEHHE KOHIA KPYTOBOM KPUBOM, €CJIM U3BECTHBI JUIMHA €€ AJIMHA
K, nuketaxknoe 3naueHue BepirHbl yria nopopora BY TIK, tanrenc T &

2. DKOHOMHYECKHE IIEHTHI pailoHa, yepe3 KOTOphIe JOKHA MPOUTH TPOCKTUPYyEMas Jopora
Ha3bIBAIOT

3. Uemy paBHa anreOpandecKkas pa3HOCTh YKIOHOB CMEKHBIX, JIEMEHTOB: CITYCK 3%0 U MOIbeM
8%o0
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IIpakTnyeckas padora. [loctpoeHue cxemaTudecKUX NPOA0JLHBIX NMpoduJiei

Heau: npuoOpecT NPAKTHUECKUH OMBIT O TMOCTPOEHHUIO CXEMaTHYeCKOro MpPOJOJIbLHOTO
npopuII.

O0opynoBanue 1 NpUHALJIe:KHOCTHU: VIcXoaHbIE NaHHBIE - pe3YybTAThl MPAKTUYECKUX padboOT
No5,6,7. Tlpunoxenue B.

Komnerennunu: OK 1-5, I1K 1.2, IIK 1.3

Kpartkue TeopeTuyeckue cBeleHUus:

Jlis  yIo’KeHHOrO ydacTKa TpPacChl COCTaBISIOT CXEMAaTHYECKHH MPOAOJIbHBIA MIpoduis,
TOPU30HTANIBHBI MacmTad KOTOporo coorBercTByer wmacmTady kaptel (1:50000 wmm 1:5000), a
BepTukaybHbI - (1:1000). OTmMeTkm 3eMiau OepyT C KapThl HE TOJBKO Ha IEPECEYECHUU TPacCou
TOPU30HTAJICH, HO U B XapPaKTEPHBIX MPOMEKYTOYHBIX TOYKAX MKy HUMU. O0sS3aTeIbHO JOIKHBI OBITh
B35IThl OTMETKH CaMbIX BBICOKMX M CaMbIX HU3KHX TOYEK pelibepa Ha MEpecedeHHH JIOTOB M MBICOB
(OTMETKH MOCJIETHUX YCTAHABIUBAIOT MO UHTEPIIOISAIUU C TOUHOCTHIO 0,5M.)

[Tocne TOro kKak Ha CXEMaTHMYECKOM MPOAOJIBHOM Mpo¢uie MPOCTaBICHbl OTMETKH 3EMIIH,
HAHOCST TPOCKTHYIO JIMHUIO C YY€TOM TEXHUYECKHX TpeOOBaHMI O€30MacHOCTH, TUIABHOCTH U
Oecriepe0OHOCTH IBHYKCHUS TTOE3/I0B.

DOKOHOMUYHOCTh  Mpoduiist  xapakTepuszyercss oObeMaMu  3eMISHBIX  pabdoT, CyMMOU
MIPEO0I0JIEBAEMBIX BBICOT, MPOTSHXKEHUEM BPEIHBIX CITYCKOB.

Ha yuactkax HampsiKEHHOTO XO0/a MPOCKTHYIO JIMHUIO YKJIAABIBAIOT PYKOBOISIIUM YKIOHOM.
ITpu coBnafeHuu ¢ KPUBBIMH YKIIOH i, YMEHBIIAIOT HA BEJIMYUHY JONOJHUTEIBHOIO COIPOTUBIECHUS OT
KPUBOMH i3,

Ha yuacTkax BOJIbHOTO XOJa BeJIMYMHA MPOEKTHOTO YKIIOHA M JIJIMHA 3JIEMEHTa Ha3HA4YaroTCs B
3aBUCUMOCTH OT YKJIOHA MECTHOCTH (IT0 OTMETKaM 3€MJIH ).

ITopsiAoK BBINOJTHEHUS:

1. Hanecenune npoekTHOM MMHUK HA NPOQHIIE HAYMHAIOT C YCTAHOBJICHUS ITPOEKTHOM OTMETKH
OCH HAYaJIbHOTO Pa3JeIbHOr0 MYHKTA C YYETOM TOI'0, YTO ITYHKT JOJKEH PACIOJiaraThCsl HAa HACBHIIU
BbicOTOM 1... 1,5M. [Tocnenyroiire OTMETKH BBIYUCIISIIOTCS MPEXKIE BCETO B TOUKAX MepeiomMa MpOeKTHON
JIUHUH 10 IPOEKTHBIM YKJIOHAM U JJIMHE 3J€MEHTOB poduis ¢ TOYHOCTHIO A0 0,01M.

2. Iocne TOro, KaK yCTaHOBIICHO IIOJ0KEHUE IIPOEKTHOM JIMHUM, [0 TPOEKTHBIM YKJIOHAM M
PACCTOSTHUSIM TMOACUYUTHIBAIOT MPOEKTHBIE OTMETKHU 110 hopMyIie
H,=H, ;+i*d,
rae H, - TpOeKTHAasi OTMETKA;
H,_; - npeapinyiias npoeKkTHast OTMETKA; 1-
MPOEKTHBIN YKJIOH; d - pacCTOsTHUE.

3. 3areM ¢ TouHOCTBIO 10 0,01M OnpenensroT paboune OTMETKH, KaK Pa3HOCTh MPOEKTHBIX
OTMETOK M OTMETOK 3eMiii. Pabodrie OTMETKH BBIMUCHIBAIOTCS HA MTPOI0JIBHOM nipoduie. [ myOuny
BBIEMOK HAJIIMCHIBAIOT HUKE, & BBICOTY HACBINEH - BBILIE TIPOEKTHOU JIMHUMU.

4. Tpyu 3HAYUTENBHBIX OTKIOHEHMSAX MPOEKTHOM JIMHUM OT PAHEE HAMEYEHHOTO - €€ IOJ0KEHUE
BOCCTAHABJIMBAETCA IMyTEM U3MEHEHUS YKIOHOB.

B mporiecce npoexTupoBanus mpoduiIs BEISABISETCS, B KAKON Mepe yIauHO IPO- TPACCUPOBaHHA
JIMHUS.

CopepskaHue oTyeTa:

1 Cxematnueckue npomosbHbIE NPOPUIN ABYX BAPUAHTOB TPACCHI
2 BbIBOMIBI
KoHnTpoJsbHbIe BONIPOCHI:

Kak Ha3pIBatoT rpaHHIly CMEXHBIX 3JIEMEHTOB NpoQuiisa?

Kak BBIUNCIIAIOT TPOEKTHBIE OTMETKU MPOI0JIEHOTO TPpOoduiis?

Kak Beruucnsor pabourie OTMETKH?
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IIpakTnyeckas padora. OnpenejieHHe PacyeTHOr0 M AelCTBHTEJBLHOIO BpPeMEHHM X0J4a Mapbl
M0€3/10B Ha y4YACTKe NPOeKTHPYeMOii THHUHI

Heau: [IproOpereHne HaBBIKOB ONPEICICHIsI BpDEMEHH X0/1a TT0€3/1a 110 HalpaBlie-HUsAM, OIpe/IeTIeHue
HanOOJIBIIIETO BPEMEHH X0/1a TT0e3/1a.

OGopynoBanue U MPpUHALJIEKHOCTH: KambKysTOp, TaHHBIE TPAKTUYECKUX PAOOT

Kparkue TeopeTuueckue cBeJeHH:

Ha pacdetHoM neperone goypkHa ObITH 0OecrieyeHa 3a1laHHas MPOITyCKHasi Coco0-HOCTh. Bpems xona
(«Tyma» u «0OpaTHO») MOe3/1a MOJACYUTHIBAETCS 110 BCEM AJIEMEHTaM MPOESKTHPYEMOTO POpUIIs C
HAKOIUIEHHEM CYMMapHOTO BPEMEHH X0J1a

C nenplio perynupoBaHus rpaduka IBHKEHUS MOE370B U 00ecIieueHus ero 00IbIIeH HaIe)KHOCTH
NePETOHBI, TPUMBIKAIONINE K YIaCTKOBBIM CTAHIIMSM, JJOJDKHBI UIMETh Pe-3€pBbl BPEMEHH (4 MUH — I10
CPaBHEHHUIO C JPYTUMHU [IEPETOHAMH).

[TopsitoK BEITOTHEHUS:

HaubGonpniee Bpems Xo/1a 0€3/1a PY IapHOM rpadMKe IBUKEHHS ONPEIEIAETCA 10 (GopMyIie

tpe t+ t'=1440/ N-(1, + T,41,,),

rge t - BpeMs QBHAEHHA [OS3Ja B HaNpaBIeHHH «Tvaas (De3 yieTa BpeMeHH Ha
Pa3IroH H 3aMeIeHHE ), MHH;
t' - To e B HaIpaBIeHHH «0DpaTHOY , MHH;
N; - pacueTHadA NPONyCKHAA COOCODHOCTE, Hap MOS3I0E B CYTKH:
T, + T, - BpeMA CTAHIHOHHEIX HETEPBAIOE, T.€. BPeMd Ha CTAHIHOHHEIS OIEPALHH
HAa OTPAHHYHBAIOINHX MEPErOH Pa3gelbHBIX NYHKTAX, MHH (IIPH aBTODIOKHPOBKE CyMMA
MPHHHEMAETCA PABHOH 4 MHH );
Tp ;- BpEMA Ha Pa3roH H 3aMe/LIeHHe Noe3Ja (IPHHHMASTCA PAEHEIM 3 MHH).
[lomyuenHOe pacueTHOE BpeMd t, CPABHHEAeTCA C MO3IEMEHTHEIM BpeMeHeM XoIa
moezma X (t+ t ). Ha mecre, roe moaneMeHTHOE BpeMa X0Ia MOe3ga OVIET paBHBIM pac-
GEeTHOMY, VCTPaHEaeTcd pazeesd. Ha neperoHax NpHISTalOmIHX K YIaCTKOBBIM CTAHITHAM,
pacieTHOS EpeMd HeoDXOIHMO VMEHBITHTE Ha 4 MHH.
3Ha"ueHHe MOKHIOMETPOBOTO BPEMEHH X0Ja f;, COOTBEICTEVIOMIEE 3ATAHHOMY [I0-
KOMOTHEY H IIPHHATOH BEIHTHHE VEIOHA.
[TogcaeT BpeMeHH X0Oa BRNMIHASTCE B TAOIHIHOH GopMe.
Taomana — OnpenenenHe BpeMeHH X0Ia Moe3ga

Ne Yrmorer % JmmHaa Bpemsa xoga. MHEH Cynmap-
37eM| OeHCTBH- |3KBH-| IPHBEIEHHEIH | 37I€- Tyaa 0DpaTHO |HOE BpeMsd
€HTa| TeIBHEIE 17 | Ba- | igp= 17+ 1axp |MEHTa X0JA Ha-

Tyma| ob- [1eHTH Tyma |obpatEo| L EM |ma 1| ma |ma 1| ma | pacTamo-
paTHO | BIH KM | 37e- | KM | 37e- | IODHM HTO-
MEeHT mMeET | T'OM. MHH,
Hspp
Jlng mepeoro BapHaHTa TPACCEL
[ [ | | I
Jna ETOporo BEapHAHTA TPACCEL
] o | | | | ]
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Cogep:xanne or4eTa
1 3amonHenHad TADIHIIA EpeMEeHH X0ga MOS3aa
2 Brieomm
KoBTpobHEEIe BOOPOCEH H 3a1aAHAA
3aganmnme 1
MomHocTs &eTe3HOH JOPOTH OMPegeIaeTCa:
BapuanTte! oTBeTOE:
1 mpomycKHOR H IPOBO3HOH CHOCODHOCTERD
2 VEeMHTIeHHEM Macchl H KOTHIECTEA MOS3I0E
3 yvmoTHeHHeM rpadHEKa IBHACHHT MIOS3I08
3agannme 2
- MOOBEM. COMPOTHEISHHE OT KOTOPOTO PABHO JOMOT-
HHTEIBHOMY COMPOTHBISHHIO OT KPHEOMH.
3amanne 3
[IpormxernocTs yaacTia caardeHud 2300m. Pyrorpogammi yior 1,=10%e. [lox
[0e30M PacIoIArAXTCA KPHEHE CO CAeIVIOMEME mapaMerpame: R1=1000m. ¢1=40".
R2=1200m. ¢2=70".

HeobxoauMo DpoH3EeCTH CMATIEHHE PYKOBOIAIIET0 VEIOHA:

Lo =

i. =
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IIpakTnyeckass padora. Pa3memeHue mo Tpacce MAaJbIX BOJONPONMYCKHBIX HMCKYCCTBEHHBIX
COOPYKEeHUi

Hesn: IlpuoOpecTd HABBIKM MJISi ONpPENEICHUS MECTa pPAcIOJIOKEHHUS BOJOMPOITYCKHBIX
COOPYEHHUI Ha TPOCKTUPYEMOM KEJIE3HOAOPOKHOM JIMHUU.

OOopynoBaHue U NPUHALJIEKHOCTH: MaTEPUAIIBI PaKTHUECKuX padot Ne 6,7,8.
Komnerennun: OK 1-5, I1K 1.2, TIK 1.3

Kparkue Teopernyeckue cBeieHUs:

Tepputopus, ¢ KOTOpoit aTMoc(epHbIe OCAIKH CTEKAIOT K BOJIOIPOIYCKHOMY COOPY>KEHHUIO,
HA3bIBACTCS 8000COOPOM WK OACCEUHOM COOPYKEHHUS.

Bopoc6op pacnonoxken ¢ BEpXOBOW CTOPOHBI OT TPACChl U OIPaHUYEH MO MEPUMETPY JIMHUIMU
BOJIOPA3/ICNIOB U IMOJIOTHOM J0OpOTru. JIMHUSA, coequHsomas Hanboiee MOHMKEHHbIE TOYKH BOAOCOODA,
Ha3bIBAETCS JI020M WUIIU PYCIIOM.

bokoBble MOBEPXHOCTH, OrPaHUYEHHBIE BOAOPA3IECIOM U PYCIOM, Ha3bIBAIOTCA CKIOHAMU
BoJI0cOOpa.

ITopsinok BHINOJIHEHHS:

1. Ha npomonsHOM npoduiie Tpacchl BbLACIUTH ITOHMKEHHBIE TOUKH.

2. Mexay cOCeHUMH TOHMKEHHBIMM TOYKAMH BBIIEIUTH BOJOPA3IE/IbHbIE TOUKH.

3. Or Ka)xm0i BOJAOPA3IENLHON TOUKHM IO TPACCE 110 HOPMAISAM K FOPM3OHTAISAM (0 IPeOHIM
BO3BBIIICHHOCTEH) TPOBECTH JUHUM MECTHBIX WM TOIMEPEYHBIX BOJOPA3AEIOB [0
NepeceyeHusl ¢ IJIaBHBIM MPOAOJIBbHBIM BoOJOpazjenoM. Kaxaplii BOIOTOK, Kak IpaBHIIO,
JOJKeH OBITh MPOMYIIEH Yepe3 OTAeNbHOEe coopykeHue. [Ipu kamepalbHOM TpacCHpOBAaHUU
MeCTa pa3MEILIEHUs] BOJOIPOIYCKHBIX COOPYKEHHUI YCTaHABJIMBAIOTCS IPU COMOCTaBICHUU
noipoOHOTro MpoduiIs ¢ HOIAPOOHBIM IIIAaHOM Tpacchl. [Ipomyck Boj 6IM3KO pacmoioKEeHHbBIX
OJIMH OT JIPyroro BOJOTOKOB 4Y€pe3 OJHO COOPY)KEHHE JOJKEH ObIThb OOOCHOBAH COOT-
BETCTBYIOIIUMHM pPACUETaMU, YUYUTHIBAIOUIUMHU 3aTpaThl Ha COOPY)KEHUE U COJEp KaHHe
BOJIOOTBOJHOM KaHaBBbI.

Conep:kanue oTyera

1 TIpomonbHbie MpoduIK ¢ BHIAEICHHBIMA HOHMKEHHBIMU TOYKAMH.
2 BbIBOMIBI

KoHnTpoJibHbBIE BONIPOCHI:

3a MPOEKTHYIO JTUHUIO MPUHUMAIOT:
BapuaHTbl OTBETOB:

1 mpoexrayro ronosky pensca (ITTP)
2 pacueTHy0 roioBky penbca (PTP)

3 cymecTByromyo ronosky pensca (CI'P)
JIunus, nMeromas yKJIOH TpAaCCUPOBAaHUS HA3bIBAETCS
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IIpakTnuyeckasi padora. BpiOop THUIOB U omnpeaejieHHe Pa3MepoB MaJbIX BOJONPOMYCKHBIX
HCKYCCTBEHHBIX COOPYKEeHH I

Hesm: IlpuoOpecTy HaBBIKM 1MOAOOpa THUIA MCKYCCTBEHHOT'O COOPY)KEHHUS W ONPEACTATh MX
pasmep.

OOopynoBanue W NPHHAAIEKHOCTH: J[aHHBIMU SIBJISIOTCS PacueThl MPAKTHYECKOW pabOThI
Nel0.

Kovmmnerennun: OK 1-5, I1K 1.3

KpaTkue TeopeTuyeckue cBeieHUs:

Ha BBI6Op THIA 1 pa3Mepa BOJOMPOITYCKHOT'O COOPY>KEHHSI BIUSIOT CeIyromue GakTopbl:

- pacxoj MPUTOKa BOBI C BOJOCOOpa;

- BBICOTA HACHIIIM B MECTE Pa3MELICHHS BOJOIPOILYCKHOTO COOPYKEHHS;

- WH)XEHEPHO-TEOJIOTMYECKHE YCIOBHUS;

- BO3MOXHOCTb IPUMEHEHUSI UHAYCTPUAIbHBIX METOJ0B BO3BEICHUS COOPYKEHHUIA;

- 1eJ1ec000Pa3HOCTh YMEHbILIEHUS YHCIa TUIIOB U Pa3MEpPOB COOPYKEHUHN Ha MPOEKTUPYEMOM
Jopore.

IHopsinok BHINOJIHEHUS

1. OnpenenuTs OTBEPCTUS MAJBIX BOJONPOIYCKHBIX COOPY)KEHHH 1O rpadukaM ux
BOJIOTIPOITYCKHON CHOCOOHOCTH (M3 YCIIOBHS, YTO MPHHATOE OTBEPCTHE OJDKHO OOECIeunBaTh
COXPAHHOCTh BOJOIMPOITYCKHBIX COOPYXEHUI U MOJXOJHBIX HACBINEW MPU PAacUeTHOM U HaUOOJbIIEM
pacxojiax BOAbI).

2. [TonGop BOIOMPOMYCKHOTO COOPYKEHUS HAUMHAIOT C KPYTJIBIX JKEIE300€TOHHBIX TPYO
masioro nuamerpa. s atoro otBepctue TpyOBI MOAOHparOT Mo rpadukaM TakuM o0pa3oM, YTOOBI
TOYKA TEPEeCeYeHHs] KPUBOM BOJOMPOIYCKHOM CHOCOOHOCTHM JaHHOM TpyObl u  abCLHUCCHI,
COOTBETCTBYIOIIIEH 3HAYEHUIO pPACYETHOTO pacxoja, HAXOAWIACh B 30HE PACUYETHBIX pPacXoJIOB,
OTrpaHHYEHHON Ha TpaduKax JIMHUEH CO ITPUXOBKON BHU3.

3. CocTaBHUTh BEJOMOCTh BOJOIPOIMYCKHBIX COOPYKEHUM.
Mecto  |[Lio Yxinon |Habonb- |Pacuer [Beicota |[Tum |(OtBep Mun. [Bo3- [Crom
pacro maap  iora,  |IIMH pac- |[HbII HAaCBIIH, |CO- CTHE [MOTpeO [MOXK- [MOCTH,
ToKeHus, [0ac %0 XOJl BOABI [pacxon M cy co- HOCTb  |[HBIA  [TBIC.
[1K celiHa, 0,33% BO/IbI, KEHUs °py  [BBICOTHI [pac py6.
2 M/C 0,1% PKEHUS [HACBHITHA [UET
KM M/C HBII
pacxon
Q3

IJIg TICEPBOI'0 BapUaHTa TPACChI:

IJIs1 BTOPOTO BaApHaHTa TPaCChI:

Coneprxanue oTyera
1 BemomocTh BOMOIPONYCKHBIX COOPYKEHMUM

2 BbIBOABI

KonTpoJbHBIE BOIPOCHI

Bonocbopom Ha3bIBaIOT:

3a MPOEKTHYIO JIMHUIO MPUHUMAIOT:

Jnist mpeoxpaHeHrst HACKHIIH Ha MOAX0/]aX K MICKYCCTBEHHOMY COOPYXEHHIO OT 3aTOTUICHUS
3eMJISTHOT'O TOJIOTHA JOJDKHA BO3BBIMIATHCS HAJl YPOBHEM MOJANEPTON BOJIBI IPU MPOITYCKE HAUOOIBIIETO
pacxojia He MeHee YeM Ha M
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Ipakruueckas padora. IIpoBepka J0CTATOYHOCTH BBICOTHI HACHIIH Y BOJOIPOIYCKHOIO
HCKYCCTBEHHOI0 COOPY/KEHHUS

Tesa: [Ipozepxa I0CTATOTEOCTH BEICOTE EACEIIE ¥ BCEVCCTESEEOTO COODYERENT

eam: [IpsobpecTs EamimE D78 OOpeIeTeHEEE BLRICOTHE EACEITH Ed DOTXOIAX E
HCEYCCTESHHOMY COOPYESENIO ¢ DaThE ERMOTHERNY YCI0BHE He3aTOMTSHT 3eMITHOTD
COTOTER B COXPAEROCTH ECKYCCTEEEHOTD COOPVEREE.

ObopyaopaEEe B DPEEALISKECCTHE: [ASELe MPEEMMARTCS HI OPAKTEGSCEOH
paboter Nel 1.

Kpateme TeopeTEqeckEe CECICHEN:

Oreeperss MA@ BOSOOPONVCEERD COOPYESHEE OOJCEDAROT DO IPA0EEIM BHX
BOSOTpOOyCEEOHE coocobmocTE. [Ipsmaroe oTEepoTER ZOTEEO ODECOETHEATE COXpAHE-
EOCTE BOJONOPOIVCEEEDS COOPYEEHRH H IOMOIHLD. HACLOISH OPH PAcTeTHOM H HaH-
DONBITEM PACKOIIL EOXEL

Jn= coNpas=ocTE TPVOR HeODXOTHMO ODE PAcTeTHOM PACKOTe BOTE ODECTISTHTE
VEazaEEoe B (TPONTETLEC-TEXHETECEHY HODMIM HANMOHEINS: BOIBLINISHHE EEICTIISH
TOTRE BEYTPEEHESH ToBepHECTH TPYOR HEAT VPOEEEM TOTOKA Ha EXOJe B TPYDY.

Heobxomeso Takse 00SCTIETHTE MEERMATEEVED TOMIINEY JACKITEE HAT m:.-‘unn {oT
DOBEPXHOCTE TPYVOE J0 TOJOMIER] PenECca), KOTOpAE DTE DeTONEEDS H Eenes0DeToRHEED:
TPVD COCTAENEET | M, 3 I8 MeTATIEIecEms - | Jw

s opejoxpaserss HaCEIE E3 TOIMOIAY K BOJOODOIVCEHOMY COODYESHNID OT
IATOMMEHHE OpOBER 3MTEEOT0 IONO0THED JOTEHA BOIBLNIATECE HAT VPOBHEeM IOImepTo
BOIE OPHE TPOTyCES HapOOIhIIerns PacKonl Be Memee weng a3 0 5w

[opazow ErmoIEeERA

s mpejoxpamesHs HaCHOE HE3d TOINOIAXN K BOJOODOIVCEHOMY COODYEEHNID OT
IATOMMEHEE OPOBER 3MTEHOT0 IONOTHED JOTEHA BOIRLNIATECE Had YPOEHEM IOTITepToH
EOIE OPE OPOOYCEE HANOOMBEIIETD Pacxoda He MeHee =@eM Ea (.0 M. T.e OpoesTHAE OT-
METEA HACEO . B Dpeleta: pasnEEa SOOE JOMEEA YIOENSTEODATE VOTOEHED

He=H,+H+0.3,
roe H' — mamop npe oponycxe HEaptOILITSTo PIcKoTa.

MepompersTes npe Eea0CTATOMEOR BRICOTS HACKITH:

OmpedjeneEmas TpelyeMas Harme 1 ERICOTA HachITH CPABEHNEISTCE ¢ 3AIDOSEH-
THPOEIEHEOR ERICOTOH HACENTH. Dome 3aMpoesTHpPORANHAE BRICOTA HICLOTE MeHess TPe-
DVeMOH MEEHMATEEOH BEEICOTEL, IPOSETHDVEOTCE CASTYEOIINS MePOIPETTHE:

- OPOBOMETCS IMTANNPOEEA JH3 BOJOTORA.

- MOBEED 33MEENTE OJE00TROEYED TPYDY OOMEODDL PazMepoE Ha 2- BhE J-0uE0EYED
MEELIT PAIMEpOE BT DOIHETE IPOSETHYED MEHNN Ha HeqoCTarIIyED ERICOTY.

Cogepacamne oT3eTa
| Cropenemers ERCOTY E3CEIIH © DRTLED HeZaTOIITEERE IS TEE0ND ION0TEL

2 Bumonm.

KoETpoarERle BOOpoCcEl H 3AIaHES

Jaxamme 1

s mpesoxpamesss HackIIH Ha TOINOTAX K BECEVCCTESEROMY COOPYESHER0 OT 3a-
TOIIIEHHE FEMTEEOTO OOMOTED JOTEHA BOIBINATECE HaT YPOEHSM IO IIepToR
BOIE OPHE IPOTYCES HapOOIhIIers PAcKoTl B MeHee TeM Ea M

49



Fazagme 2}
JIEEEE, COMIEEDNIOIAY HAaHOOMe: IOENESHEERIE TOUEH BOSOCOODa HAZRIEART

HTH

Fazamme 13
Kasate BoJoNpOMyCEEERE COOPYESHEE MOTYVT PAlOTaTs E DOIYVHATIOPEOM H Hamop-

HOM Decsca

BapuagTe! oTEeTOER:
| Mamele MOCTEL

2 CpeTENe MOCTEL
3 TpvoEL
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IIpakTuyeckas padora. OnpenesieHne CTPOUTEIbHON CTOMMOCTH MPOEKTHPYEMOI0 Y4aCTKA HOBOM
JKeJIe3HOM 10poru

leam: [peobpecTs EasEEs onpeIeTesse CTPORTETLERD IOKA33TETSH B CTORMMOCTE
BAPHAHTOR OPOSETHVEMEDS THEEH

OfopyioRaEEe H DpEEALIEEECCTH: [aEEme DpasTegecienr pabor MNeMel-12.
IIponyes=as cOoCo0ECCTE DPOSETEPYEMOR EenezEol Jopore =a 1020t rog secomyaTa-
IEE. M ApANTEPECTHES OPEESTEN PaiTemeEsn myeEsTos. [Ipenomesse 3, E

Kpatepe TeopeTEqeckae CReIeHENA:

[Ipr cpaEmesPn EAPHANTOE OPOSETHDYEMEDL EEMeIHEDX TODOC VIHTERIEART COa-
raeMEle CTOHMOCTE CTPOHTEMECTEA, KOTOPHIE PAcHpeIeTmorTcsd OO0 CISTyEOMDDM ITIasam
CMSTHOTD DACTeTa:

| Oopesms OposzE0oCTESEHOID E33HaTeHES

2 Oopesms sRMEIEO-TPAEIAECEOTD CTPOETEIECTES.

B xawecTee xpETEpES ITd4 OOSHEH BADHANTOE ECTOMEIVEOT CYMMIDERIS IATPATH
(FANETATEHLIS ETOESHNE B 3ECIITY ITATNOEELIS PAcoTRT).

13 3Toro oOpeIensT IPEEeISEENIe PAcKoIEl Jp.

IIpseestEmsie pacxodsl D83 VIETE KANNTATRELRDS ET0OESENH B DOJSHESE0E COCTAE
OUpeTeNSENTCE B TRIC. PYD. 00 opsye:

Jop=Es-E+3,

roe Ex - soparesesat moadOemHesT CpAEERTe RECE 300SKTHERE0CTH, IPEEH-
MASMET PAEEEIM;

¥ - pazMep saOETAMEEEDC 33TPAT, TEIC. PYVD.;

3 — pasMepsl ECITYATAMHOESEEDE PAcNoI0E, TEC.PYD.

Mopaaocs ermoaseEnsa:

| Oopegemoy & DogcTETaeM OPEESTEREEIS PACKOTEL

2 Kameramerse BU0eEET BRMECTIEOTOS IO opsyIe:

K=K, +Kura L+ Thp K.,

rae K, — cromMocTs 3eMussL paboT oo BEApEARTY, TRIC. PYO.;
F oo CTORMOCTE BOEVCCTESEEEDL COODYESERE, TEIC. PV,
3 — DOHEIOMEeTPOEAE CTORMOCTE YOTPORCTE, IPOTOPIBEOEANLEAS JITHHES TEERE,
TEIC. PYO.
L - cTposTe:HEAS ITHHA BAPHARTA, KM
b cropwocTE oOEOTO pazEeama TEC. PYD.:
E; - CTOEMOCTE OpOTEX FCTPOECTE B COOPYEEHEE, BXOTIIEY B PAccMaT-
PEE3eMEIN BADHANT H OTCYTCTEYIONEX B OPVTEX BEAPHARTAY, TEC. PY0..
P - TECIO paznesnos, 1.
3 CrommocTs 3ewnasess pabot Kap onpegenseTcs mo dopanme:

B =3(L1-Qr m+Qcrnl,

rae 5 - cpeTEesIRSMEREAY CTORMOCTE DPOEIEOICTES OTHOTD EYDOMETDA ISMITEEDL
paboT opobEmEEoro obnéNa, PYO/EVD. M
O - mpodeEERD 0058 FeMIEEED pal0oT 00 THAEH0MY OVTH, E7D. M. |
Qrr - CpobETEEemE 00EEM ISMITEEED PaloT 00 Iy TEM CTANINE H Pazne3Ios
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(EpoMe rTaEE0To MyTHE), KyD. M.
1.1 - xoaddimmEesT, VINTEEAONEE TOM0MEETEMEELIE 3EMTEEERS PalOTEL
4 [Tpodemeens obpeM 3eMusEErs paloT o0 IVTAM CTAHEINE H PaIneiacs

Qern =3, 3(@-1rheeLer,

IOe [ - EOTETECTED IPEEMOOTIPAR0wEED TV TR, |
Lor. - amesa cTamEmm, o
hep - cpexmes paboTas OTHMETES JANHOTC MACCHED.

Oopéy zemommer pator (Qrn OOpeIeT@mOT OO0 MaCCHEAM (BRISMES, HaCEIIE), IO
CPeTERM PA0OTHEM OTMETEAM EEEMEH HTH E3CEITH HCII0MEIVE JTAEERS O IOEHTOMETDOREDL
ofmEnaE paboT, M .

5 CpeomsEe paloTEe OTMETEH MACCHEOES (HaChlm, BLIeMEA) MOEHO COHTIT: OO0
$OpMY e TPHEOECEEERD:

h Xk

P T
& CropMocTs CTPOETeNECTEA MATED ECEVCCTESHHLDL COOPYESHENR B 3ABHCEMOCTH
OT B THIIA, OTEEPCTHS H BRICOTE! HACEITH MOEeT OBITs npEEsTa oo gassems [13 Ne 10-11.
CTomMocT: YOTpORCTE, TPOIOPIEOEAMEELD. TTHHES I, B OCHOEE0M OVIST cIaraTees
H3 CTOEMOCTH EepNEErQ CTpoeHERS OyTH a,, yerpoicTe CLIb m cesam a,, myTesen: amasmos.
VCTPOECTEA CHETOBOH FaIHTel B Jp. OPHE 3TSETPETSCK0HE TEre K 3ToMY CledyeT J00asETE
CTORMOCTS EOETARTECR COTH d; |
a= a=a;Ta,Ta;
CraEraes CcTOEMOCTS YOTPOHCTE
a=fayTa;Ta;l-L

CTomocT: 0TE0TO OOTOEEOTD MeTpa OJEOMVIHOID MOCTA Eeles00eTOEHOTC
1.6..3.4] Tezc. pyD. OpE ERXCOTE HaCOTE Domeme 8 M. MeTanrmmeckoro 2.6...3.3 Teic. pyvo.
CTORMOCT: OOHOTO DOTOEEOIT METPa OXHOIyTHOrS TosEens — 9,2, 13,3 teic. pyo.

CromwocTe | 5 BepxEero CTPOSERSE ITVTH MOZeT DBITE OPEESETA:

ope pemscax P75 - 80,4 mmac. pyo.;
ope pemscax P65 - 73,4 e, pyo.;
mpe pemscax P30 - 62,1 mmac. pyo.

CTORMOCTS | EM KOHTAKTHOR ceTH pasEa /2,80 e, pyo.

CTOMMOCTE CTPOHTETHCTEA PATESII0E MOGRT DETE OPEESTA 0 I3IEERDM TI0MEIEL

Cromwocts verpoiere (1D = cesas ope agTobmosmpoeke — 84,6 Teec pyD/ma

Cogepoxamne oT9eTa
1 Pac=er cTpoETemERD DOEI3aTeTel H CTORMOCTE BEaPEANTOE.
2 Bemome:

KoaTpoarenie BoOpocel B 3aIaEES

Jaxamme 1

T pyaomanpexesEocTs | KaTeroprs EeTeIHEr JOPOT PAEHA"
BapsagTe1 oTeeTOR:

| ceemme 50 o T 504 5o

2 ceemme 30 oo 3 s ¥ ow v

330 8 mmE T e e
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3axamme 2

B maccasmpoEsn DepesodsEn, EPoMe TPaEIETHED. B MeCTEEDL, BELIeTHE0T
. OPOTIECEE0CTEID 0 M.

Jazamme 1

CpomoM OXyIIEeMOCTE EaiREART:

BapuasTe1 oteeToE:

| moxomer oT DepeEOIOE

2 pacxoIEl Ha COTEPESEES JODOrE

3 DepHOT, 33 EOTOPSEE MOCCOME! TOEPAEART PackoTsl
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IIpakTuyeckass padora. OnpeaeneHne IKCIJIYATAHMOHHBIX PACX0J0B MPOEKTHPYEMOI0 Y4YacTKa
HOBOI KeJIe3HOM 10poru

ean: [TpmoopecTs =xErnm oopeleneEme IECITYATANEOEHED. ITOEIIITETSH H
PACKOI0E IPOSKTHDVEWEDT TEEIHE

OGopyIoRaEEe H DPEEALIEKHOCTH: JiEHHE OpasTegecimt pabor MNeMel-13.
IpomyessEas cOOCOOEOCTE OPOSETEPYEMOR EenmesHoH Jopore =a 10-am rog skcmmyaTa-
HE. XAPAETePHCTHES NPHEERTED PaiTeThEsn TyvExToE. [Ipenomerse JI ML

KpaTeme TeopeTEIeCKEe CEETEHEA!

[pe oopeseTeE INCOTYITAMAOHEERD PACKOI0E He00X0 TEM0 ONPEIeIHTE Pac-
XOME] IPONOPIEOHATEEEIE PaIMepad TREESHNE B PACKOTE O C0IePERER TOCTOREERNY
YCTPOHCTE

3= 3.» - 3.'-. .

E mepeymo IpyIny EETOTAOT PAcK0DE D0 CISTYENIEM XOZTHCTEAM EemesEnls J0-

- TOEOMOTEEEOMY B BATOHHOMY XO3IERCTEAM:

- XOIEHCTEY OVTH:

- DACCARHPCROMY XOZEHCTEY.

FECIITYATATECEHEEE PACKogs] 00 COTEPEARNN TOCTOEERED YCTPORCTE EEVBOTa0T B
celE PackomE o0 CONSPEIENED THESHEED VCTPOHCTE H OTISTLERD COOPVESHHE paz-
TOIGEED XO3ITHCTE EeTeIEED DOpOT.

[Mopazowr ermoaTEeHERR:

CooTHomemEse MBIV 3aTPITAME o pI0OTEL (TeM) B DOTpeOmemme™
IMEETPEISCEOE 3Eepree (xBr+9) mm Tommesa (5T) OOpeIenseTCd IpPE
anerTperecEol Tare Rm= 0 323 =E> tsv, mpe Tennoscamos Tare Rm=1.177=B e

1 Ipsrepvzs =Eeno DOS3I08 N OMEHAXOEEDM B HADDAETSHEE TYAA B OOPATHD, 3.
PY0.TOD, OOpeXensEy D0 QopMyIe:

3m= R.u-p—%-tc |.365.n

roe By - Mexammrecsas padoTa TOKOMOTHEA Ha | Dapy D080, TeM.
t, - EpeMs X0Ia T0e3da TYIA B OOpaTHD OO0 VIaCTEY. oT;
P H { - OPEEEMIECTCE 00 TAOMHETE IPEIoEeHES |
f - moadiEmmEesET VIACTEOROR CROPOCTH |
Iy, - IPEEETEHHOE THOMO DD TPY30ELD. I0S3I0E B CYTER.
2 KoadOmRmeEesT YIaCcTEOBOE CEOPOCTE [ OpE ODOPVIOBAEEE NMHEEH ASTOOMONE-
POEECHE MOEEC ONPeIeIHTS IO QOopMy e :

B=1 - 0,009(n+2-n...).
rOe L, - SECAC Dap PY20ELED N0e3008 B CYTEHE B TPY3080M EAMpPIsIeHE: E3 Pac-
TETHLIT IO,
o, - THCTO TACCAEHPCERY I0S3I08 B CYTRHE B TOM Ee HaTpanTesu B3 pac-
A
3 Dommes npEesTéEEoe THOTO TAP TPVI0ERD I0SIT0E OOPETSTISTCE IO SOpMYyTIe:

n1|i-= n‘]lﬂl-n.'ﬂﬂ. .

roe 1 — OOTHOMEHE:E MacC MEalCaRHpC RO H I'Ty 3 0B0T0 MOE2I0E.
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4 Umeno rpy:0BLD TOSIO0E (B IPYIOE0M HAMPDAETEEHH OO0 TPYI0000pOTY Ha 3a-
TAEEE TOJ ECIITYATAEE ) OOpeIenseTed 0o dopsyme:
n =L
T 3650,
roe | - rpyvzoeoE rpyzonoTox (Ha paceérenm 10-8 rog sxcmrvaTarms:) |
¥ - o EIReET BEEVIPENOIETEOE HepAEEOMEPEOCTE TEPeE0I0N, IPHENMISTCR

[PABEEDN
(, - DOTeIEAS MacCa I0e3TA HeTTO.
3 Tomesmas Macca moe3Ta HEaXoTETos 00 GOopMyme -

Q=Qeu

rae o- COOTEONISHNe MaCcs] I0e2Ta HeTTo B DpyTTo/;
(s - Macca CcoCTaEa (DPYTTO), TEIC. TOHE.
6 Pacxooe oo comepEaEm0 TOCTOSEHLDD YCTPORCTE, PYvD./TOI, OOpeIeTsoTces Oo
dopMyIe

Iw=aL+bmp,

rae L - nmEsa opossTEpYeMOTo YIACTED JEEHR, KM
I, - TECIO PA3TETEERN OVEETOR, TPEMen 1.
dmamesme 3 B b OpEEEWarOTCE 00 THOMEDE, COOTESTCTEEEED IPH HIeETPHTECKoR
TATE OPHE TepeMeEHoM TORS.
Cmpegemod cpok OEVIZEMOCTE EeTe3E0H JOpoTE

T=K:2 .
Cogepacagne oT3eTa
| Ompenenesse 3R CIITY ATAMEOEELDL IOEI3ATETEE H PACKOI0OE
2 Bemomu
Koarpoaranie BoOpock! H 3aIaHEA
Jaxamme 1
Bermer SeeIcsasmn SeTeIEsrs Jopor:
BapzasTe oteeToE:
| EomOMETECERE B TEXEOIOrEISCcEHe
] FEOECMETECEHS H EEESHeDHRE
3 EEEcHSPERIS H TEXEOTOTHTECERS
Jaxamme 1
EOEOMETeCEEE HILICEANNY BEMEOTART B cela
BapeagTe 0TeETOE:
| oDOCHOEIEEOCTE H DeTeco0tpazEocT: CTPORTRLCTE
2 FEOZCMETMEOCTE B PAEHOMEDHOCT: OSpeB030s
3 OPEMEEICMOCTE E COTH JODOT
3azamme 3
FEOHOMETECEES DeHTE PaloH3, Tepes KOTOpEIS JOMEEHA OPOETH IpOesTHpPVEMAT
OOPOTA E33EIBAROT
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IIpakTnueckas padora. IIpoekTHpOBaHHMe PEKOHCTPYKIMH NPOAO0JIBHOI0 NPOoduisi cymecTByomei
JK€JIE3HOH I0POrH METOI0M YTPHPOBAHHOIO NPoduis
IMeam: ".irf'rpaﬂ 5 HeQOCTATEOE CYIISCTEYENMEDD J:rpu-im.'m [TpeoopeTeme
TpadETecEIn: B PacIeTHRD: HEAsenmos opl pacaete (TP
Dbopyaoramme B opEEaztesBocTE: Heoxoamee gammwe (opmEnomemme):
OTMETER Ha EaEI0M OHESTS CYMSCTEVIOmEH romeess pemsca (CIFP) o mmse
oamnacTEore cmod (HDC), HCEVCCTESHHE® COOPYEEHES H [UIEE CYIIeCTEVEOMIEH

EeTe3E0lE Jopor. [lparomesme A
KpaTeme TeopeTE9ecKEE CEETEHAR:
3anpoeKTHPORATE PEEOECTPYEOEID OPOIONLEOTD OPOoQEIE CVIIeCTEYED-
meHE FHeneIZoE JOPOrE, OPEMENEE MeTOI VIPEPOBAEHOIT TPOIoIREOre mpodea,
IOpHE VCIOEHH, TT0C OPOEXTHOS BepXHee CTPOSENe TVTH XADAETePHIVETCd CHeXyH-
TITEOMG TAREEDE
- mecTaEas momymsa - 0,20 m
- medesoTEEN crok - 0,25 a0,
-mmrama - 0,15 .,
- BEzcoTa pemeca P-65 ¢ momnamson - 0,20 m
[Ipeovemasme. [ pada yrpeposasmoro mpoderns | OrMeTss 3eMme B 3am0TEs-
eTCA.
x| () — MeTanmmerecsen mocT opoteros 100w, IITIP — oyrenposoa
Hexommre gassse a08 OpOSsTHPOBANRE PEEOECTPYEINE OpOIJONEHOIT IpPo-
$EIT CYIIeCTEVEOMEE MHEFH DOTVIACT OPE TOTEELD HIMEpDSSHTY, B PeIyIRTaTe
EOTOPEDC OIpeIe IamT:
- OTMETEH CYIIECTEYIOMEH ronoasd pemkca (L1 F) Ha xammom meEEeTs;
- TOMIEEY 0anmacTa mog moranos (HBC):;
- OTMETEH ISV
[IpoesTRposaEme OCYIIECTETEEOT IO VIMPUPOSANNOM) NPOOOTLROMY MPogiLTo,
BePTHEANEEEE MACIITa0 xoTopore yEemrex 0 1: 100 (ropezosramesn — 1: 10000,
IMopaiok erIOOIHeEHA!
l1Ha »EunmoerpoEcE OyMare ERMEDTHEASTCS CeTEA  VIPHPOEAEEOTOD
OpOZOMLECTO  IpobETa.
2Ha ocEoEe HONOTHRDD JANERD OpPOHIBOONTCE PaIMETE: IIEESTIES,
EHNOMETPA®E:, a Taoke paz0HBamTCes OpIE=EaTE: B rpabe  "Paccrosmms';
zamonEsroTcE rpade " Orvetsr (TP 2 "COrversm HEC”™.
3 Jamee zapomesercs rpada " Orsersm PI T, 3zagemms omweTox ompenens-
FOTCA.
HCXOME HE 330ANEENY 3HATeHEH BEICOTE OPOSETHOID BEPXNEETD CTPOSENS ITVTH, IO
dopayme:
FP=HBC +h,..

rae HBC - oTweTss Exmace OANTACTHOTO CIIOE, M
b DpoesTHEAY EEICOTA BEPNEETO CTPOSHES ITYTE M.

56



3ganenwy oTeTox ErmEensEoTCE ¢ TouEocTEE 001l m m zamocsTes B orpady

"Orraersm FT P

CogepaaEsEe 0TIeTa

| Cetra yrpEposasEore OPOIoIEEore OpodETa.

2 Pacmer CTP.

3 Burpomua

KosTpoIsHEREIe EOOPOCE] H 2AIAHES

Jagasme 1

[IpoesTELIE OTMETEE OIPOSOTEEOTO PGS EETHCTEROT:

Bapsaste: oteeToE:

1 Do DpoeETELRDY VETOEAM B DacCTORERDY

2 0o OTMETEAM 38 TH B PAcCTOIENTY

} 00 OPOEETHERDY VECTOHAM B OTMETEAM I8N

Jagasme 2

Pabome orMeTs® OOpeIeTaEoT:

BapsasT: oteeToR:

| K3k paEEOCTS OPOSETERDC OTMETOR B OTMETOK 36MTH

2 EaE cyMMA IPOSETHERDL OTMESTON B OTMSTON 38N

} K3k pasE0oCcT: OPOSKTERD. VECTOHOS H CYIISCTEYEOODDS

Jagamme 3

[ pyzomampesesmocTs | KaTeropes Eenesmro: Jopor pas=a:

BapsasT: oteeToR:

1 cermme 50 M v% a5

2 cermme 30 go 30 s T 00w

3 g0 8 s ¥ e B
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