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Brenenue

H3bickanusa — 5TO KOMIUIEKC CHEIUATM3UPOBAHHBIX pPabOT, CBSA3AHHBIX CO
coopom u 00paboTkoM wuHPOpMaMK 00 OKpyXalImel cpeae, 00eCTeUHBAIOIINX
ompejieieHue Haubojee PalMOHATBHOTO B TEXHUKO-DKOHOMHUYECKOM OTHOIIEHUU
MOJIOKEHUST 0OBEKTOB, MPEIITOIAraéMbIX K CTPOUTEIILCTBY.

NHxeHepHO-TeoIe3NYeCKIEe  M3BICKAHUS IS  BCEX  THUIIOB  JIMHCHHBIX
COOPY>KEHUM OCYIIECTBIISIIOTCS B CIICIYIONIEM MOPSIIKE:

- BBIOOp HampaBJICHUS TPacChl MO TOMOrpadUUYecKON KapTe C MOCIEeAYIOIMUM
OCMOTPOM MECTHOCTH B HATYpE;

- COrJlacoBaHUE MPOXOXKIACHUS TPACChIl C COOTBETCTBYIOIIUMH OPUIUYECKUMHU
TuIaMu (Tak Kak CTPOUTENHCTBO JTUHEHHOTO COOPYXKEHHUS CBA3AHO C U3BATUEM 3eMIIU Y
3eMJIETOJIb30BaTeNeH );

- BBIHOC TPAcChl C KapThl HA MECTHOCTb, 3aKpEIJICHUE €€ 3HaKaMu C pa30MBKOM
MMUKETaXa U 3JICMEHTOB KPHBBIX;

- HUBEJIMPOBAHHE TPACCHI;

- IUTAHOBAs M BBICOTHAS MIPUBSI3KH TPACCHI;

- COCTaBIICHHME IUIaHA TPacChl M TEPEXOJOB €€ dYepe3 MpensTcTBus B Oosee
KpyIHOM MaciTade, COCTaBICHUE TPOI0IbHOTO U MOMIEPEYHOTO PO PrieH.

KamepanbHOoe TpaccupoBaHUE JMHEHHBIX COOPYXKEHU NPOU3BOAUTCS TIPHU
TEXHHUKO-2KOHOMHUYECKHUX M TMPOCKTHBIX H3BICKAHHUSIX C IIEIbI0 BBIOOpA ONTHMaIbHOU
Tpacchl MYyTEM TEXHUKO-DKOHOMUYECKOTO CpPaBHEHHS BapHAHTOB, YCTAHOBICHHE €€
TEXHUYECKUX IMapaMeTPOB, MPEIBAPUTEIHLHOTO OIpPEICICHUs] O0BEMOB W CTOUMOCTH
pabor.

1. Texuuueckoe 3agaHue
OcHoBaHueM ISl IPOBEJCHUS WHKEHEPHO-TEOAC3NYCCKUX H3BICKAHUM CITYKUT

TEXHUYECKOE 3ajaHue. TeXHHUECKOe 3aJaHue HaITpaBJICHO Ha IOJYYCHHC KOMILICKCA



HEOOXOAMMBIX TOMOTPado-reoIe3NYECKUX MATEPUATIOB U JAaHHBIX, UCTOIB3yEeMbIX IS
000CHOBaHUS MOCIICIOBATEIFHOTO PEIICHNUS] OCHOBHBIX MPOCKTHHIX 3a/1a4.

Texnudeckoe 3aJaHue CIYXUT OCHOBOW [UISi COCTaBICHUS MPOTPAMMBI
M3BICKAHWM, T.C. JUIS ONpPEACICHUS cocTaBa M o00ObemMa H3BICKATEIIbCKUX paboT,
OUEPEIHOCTH MX BBIMOJHEHUS, COCTaBa U COJACPKAHWSA OTUETHOM ITOKyMEHTAIlUuH, a
mporpamma, B CBOIO 04epe/ib, - JJIsi COCTABIECHUS CMETHO-JOTOBOPHON JTOKYMEHTAIIUH.

TexHUUyecKoe 3aIaHKe JOIKHO COACPIKATH:

—  yKa3zaHus O 1IeJICBOM Ha3HAYEHUW U HAMEUEHHBIX BUJAaX W3BICKAHUN;

—  HaMMCHOBaHHE OOBEKTA;

—  JaHHBIE O CHCTEME KOOPAMHAT U BHICOT, COTJIACOBAHHBIE B YCTAHOBICHHOM

MOPSIIKE C OPraHOM, BBIJABIIINM pa3pelieHUe Ha TPOU3BOJICTBO H3bICKAHUI;
—  JaHHBIE O TpaHMWIAX YYaCTKOB CBEMKH C YYETOM MPOSKTHPYEMBIX
KOMMYHUKAIIUH;

—  MacmTal CheMKH U BBICOTY ceueHHUs penbeda;

—  CPOKH Y OPSAIO0K MPECTABICHUS OTYSTHBIX MaTepHUaJiOB.

K TexHuueckomy 3afaHuio CleAyeT NpuiiaraTb HEOOXOIUMYIO TpadUyeCcKyrO
JOKYMEHTAIUIO (TIJIaHBI, CXEMBI).

IIpy TpPOM3BOACTBE HMHKCHEPHBIX HM3BICKAHUH HEOOXOIUMO  BBHIIOJHATH
TpeOoBaHMA, MPEAYyCMOTPEHHBIE COOTBETCTBYIOIIUMHU rOCY/IapCTBEHHBIMH
CTaHIApTaMH, HOpMaMH, MpaBWIaMH W WHCTPYKIUSIMH TI0 OXPaHE TpyJa W TEXHUKE
0€30MacHOCTH.

CpokHM W yYacTKH TPOBEACHHS W3BICKAHHMNA W3bICKATEIIbCKAsl OpraHu3aIius
JOJDKHA  COTIACOBBIBATH C  3EMJICIIONIB30BATEIISIMHM, BIIaJelbllaMd  HHKCHEPHBIX
KOMMYHUKAIUK (ceTell) Ha 3aCTPOCHHBIX TEPPUTOPUSX, OPTaHAMH IO PETyTUPOBAHUIO
WCIIOJIb30BAaHUS U OXPaHE BOJ U APYTHMMHU 3aMHTEPECOBAHHBIMU OPTaHU3AIUSIMH.

Tax)ke MOJKHBI IMPOBOJUTCS COTJIACOBAHMUS, CBSI3aHHBIC C OTBOJIOM 3€MEJIb IS

CTPOMTEINICTBA, IUIAHUPOBKOM W 3aCTPOMKOM  CTPOUTENBHOM  IUIOIIAJKH, C



COOPY)KCHUSIMU, TPHUMBIKAIOIIUMHA K CYIIECTBYIOIIMM TpaccaM, K JCUCTBYIOIIUM
HMCTOYHMKAM JJIEKTPO-, Ta30- U BOJIOCHAOXKEHUS, TOIKIIOUCHUEM K JTUHUSAM CBSI3H U T.1I.
BrinonHuB cornacoBanue, MPUCTYMAIOT HEMOCPEACTBEHHO K TPACCUPOBAHHUIO.
2. TpaccupoBaHue 1o KapTe

Tpaccou Ha3pIBae€TCA OCh MPOEKTHUPYEMOTO  JUHEHHOTO  COOPYXKEHUS,
o0O3HaYeHHAas HAa MECTHOCTH, HaHECEHHas Ha TomorpaduyecKkyr KapTy u (GOTOIUIaH
WM 3aJ]JaHHasl KOOPAMHATAMHU OCHOBHBIX TOUYEK B IIU(POBOI MOJIETTH MECTHOCTH.

OCHOBHBIMH DJIEMEHTAMH TpAcChl SBIAIOTCS: IUIAaH — €€ TMPOEeKIUs Ha
TOPU30HTAIBHYIO TUIOCKOCTh W TPOJOJIbHBIA TpOodHIb — BEPTHUKAIBHBIA pas3pe3 Io
MPOEKTUPYEMOU JIMHHM.

KoMmmnekc  MHXEHEepHO-U3BICKATEIbCKUX  pabOT MO  BBIOOPY  Tpacchl,
OTBEUAIOIIC BCeM TpeOOBaHMSIM TEXHUYECKHUX YCIOBHI W TpPeOYIOIIeH HAaWMEHbIIHNX
3aTpaT Ha €€ BO3BEJICHUE M OKCIUIyaTallMl0, Ha3bIBACTCA MPACCUPOBAHUEM.
OnTuManpHYI0 TpacCy HaxomiIT TyTeM TEXHUKO-DKOHOMHUYECKOTO CpaBHEHUS
KOHKYPHUPYIOIINX BapUAHTOB.

Ecnu Tpacca ornpezaensercs 1o Tonorpaduueckum iaHam,
a’podoTomaTepuanaMm 1 UMPOBLIM MOJEISIM MECTHOCTH, TO TPACCUPOBAHUE HA3BIBAIOT
KamepaibHuIM; €CIIM OHa BBIOMPAETCS HEMOCPEICTBEHHO Ha MECTHOCTH, TO 1O./1€6bIM.

KamepanbHOe TpaccupoBaHHE JOPOT BBITTOTHSIECTCS WM CIIOCOOOM MOTBITOK, UIN
MOCTPOEHUEM JIMHUHU 33IaHHOTO YKJIOHA.

2.1. JIuHus HYJIEBBIX padoT

CaMbIM pacmpoOCTpaHEHHBIM MPUEMOM KaMepalbHOTO TPACCUPOBAHUS SBISETCS
HaxOXJeHHEe Ha Tomorpaduyeckoi KapTe B 3aJJaHHOM HaIpaBIE€HUU JIMHUU MPEACIbHO
JOMYCTUMOTO YKJIOHA JJIsl JAHHOUW KaTerOpHUH JIOPOTH.

Jl71s 5TOrO OmMpenenstoT Mo KapTe JaHHOro Maciitada 1:M u Mo BeICOTE CEUCHUS
penbeda h BenuuMHY 3aJ0KEHUS I IPENeNbHOIO YKIOHAa 1y, Kak u3BecTHO,

3aJI0OKCHUEC CKaTa
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Puc. 1. JIuHus 1onycTUMOro YKJIOHA

Tpacchl, pACTBOPOM LUPKYJIsl, PABHBIM @, 3aCEKAIOT
COCEJHIOI Topu3oHTaNb (puc.l). 13 nomyueHHoi
TOYKH A  BHOBb  3aC€KAlOT  CIEAYIOUIYIO
ropuzoHTans (touka b) m 1.1 B Mecrax, rae
paccTosiHUE MEXAy TOPU3OHTAISIMH  OOJbIIe
MPUHATOTO 3AJI0KEHUSI, T.€. TIJI€ €CTECTBEHHBIN
YKJIOH MECTHOCTH MEHbIIE MpeeIbHO
JOMYyCTUMOI0, TOYKa pacroJjiaraercs CBOOOIHO B
HanOoJiee BHITOTHOM HaIlpaBJICHUU.

Ha yuwacTtkax mnepeceueHHsi OBparoB K
TaJbBETy HE CITyCKAIOTCS, a NEPEXOIAT Cpa3y Ha
IPYI'yI0 CTOPOHY, 3aceKas OJHOMMEHHYIO WIH

COCCAHIOIO TOPHU30HTAJIb.

Taxkum o6pazom, monyyatot Ha kapte Touku A, b, B, I', JI, E, ..., oOpasyromue

JIMHUIO PaBHBIX YKJIIOHOB, WIM TaK Ha3bIBAEMYIO JUHUIO HYNe8blX pabom. JTO 3HAUUT,

9TO ecinu Obl Tpaccy MPOBECTH IO ATOW JUHUHU, TO Ui COONIOACHHUS IOMYCTUMOTO

YKJIOHA HE HaI0 ObLIO ObI IeNIaTh HA HACHITICH, HU BEIEMOK.



2.2. CnpsimiieHHEe TPacChl

Tak kak JMHMS HyJIEBBIX palbOT OOBIYHO MpEACTaBIseT co0OK BechbMa
M3BWIKNCTYIO KPHUBYIO, TO JUIsI pa3MEIICHUs OCHOBHBIX DJIEMEHTOB IIJIaHA JOPOTH €€ B
3HAYUTETHLHON Mepe CHPSIMIISIOT, IO BO3MOXKHOCTH MPHUICPKUBASACH paHEE HAMEUCHHOU
JUHWH, 9TOOBI KMETh HEOOIBIIIONH 00hEM 36 MIISTHBIX paloT.

B paBHMHHOW MECTHOCTHU PAaCIOJIOKEHHUE TPACChl B OCHOBHOM OIPEACNIACTCS
CUTYyalluel — pacIoyioKeHHUEeM HACEJICHHBIX IMyHKTOB, peK, O0JOT, OBparoB u T.1. 31ecCh
CTaparoTCsl BECTH TPACCY HAIpPSIMYIO, OT MPEMATCTBUS Ha MPEMATCTBHE, BHIOUpAs YIJIbl
MOBOPOTA MPOTHUB MPEMSATCTBUS U pacmosaras nociensee BHyTpu yria (puc.2). OO6bpr4HO

CTpEMSATCS UMETh MUHMMAJIbHOE YHUCIIO YIJIOB MOBOPOTa C BelWYMHOU He Oonee 15-20°

win x0T 061 30°, 4TOOBI Tpacca 3aMETHO HE YJIUHSIIACH.

Puc.2. Tpacca B paBHUHHOW MECTHOCTHU

B 3aBucuMOCTH OT BeIMYHMHBI yria MOBOpoTa Q OTHOCHUTENbHOE YUTMHEHUE A B

MpolieHTax Oynet paBHo (Tabm.1).

Tabnmma 1
Q B rpanycax 10 20 30 40 50 60
A B IIPOIICHTaX 1,5 6,4 15,5 30,5 55,5 100

B ropHOM M mnepecedeHHOM MECTHOCTH HAINPABICHUE TPACChl OMPEICIISETCA

TJIaBHBIM 00pa3oM penbeoM MECTHOCTH. 371€Ch JOPOTY YMBIINIICHHO MNPUXOIUTCS



OTKJIOHATHh Ha OOJBIIME YIJBI OT MPSIMOW W YIMHATH €€, YTOOBl YKJIOH Tpacchl HE
MPEBBIIIAI JOMYCTUMOTO.

B aTux ycnoBusx OCHOBHas 3a/a4ya MpHu BEIOOPE yIIOB TOBOPOTA COCTOUT B TOM,
9TOOBI COOMIOasi PYKOBOIAIINI YKIOH M M30eras reoJIoTMYecKd HeYCTOMYMBBIX MECT,
pa3MECTUTh MEXIy BEpIIMHAMHU ITOBOPOTOB TPacChl DJJIEMEHTHI IUIaHA JIaHHOU
KaTeropuM JOPOTH: KPYTOBbIE KPUBBIE JOMYCTUMOTO pajnyca, MEepeXOJHbIE KPUBBIC U
MpsIMbIE BCTABKH.

Ecnu TpebyeMoe yIIMHEHHE TpPacchl HEBEIMKO, a MECTHOCTh CPABHUTEIBHO

CHOKOI\/'IHaSI, TO YIJIMHCHUC ITPOUCXOAUT ITYTEM 3aMCHBI HpHMOHHHeﬁHOFO HaIipaBJICHUA

Tpacchl Ha S-o6pasnoe (puc.3, a).

a)

Puc.3. Cnyyan y1JIMHEHHS TPACCHI

[Ipy HEOOXOAWMOCTH 3HAYMTEIHLHOTO YMJIWHEHUS TPacchl HaubOOJee YacThIM
MIPUEMOM SIBIIICTCSA 3AX00 MpAccbl 8 OOKOBYI0 OOJUHY WU IMUPOKUHN MOTEPEUYHBINA JIOT
(puc.3, 0).

Ha aBTOMOOMIBHBIX Tpaccax Ui YJIMHEHHWS JHHUW YacTO MPUMEHSIOT
CEpIIaHTHHBI.

2.3. Pa30uBKa MUKeTAKAa U BIMChIBAHUE KPYTOBBIX KPUBBIX
Ha cnopsmiieHHOM Tpacce pa3MemaroT TJIABHbIE TOYKW KPUBBIX W MPSMBIE

BCTaBKHU U pa3ouBaroT nuketax. [Iukerom (I1K) Has3piBaeTcst paccTossHME HA MECTHOCTH,



paBHoe 100 M 1O TrOpPU3OHTAILHOMY MPUIOKEHUIO. KpoMe MHKETOB OTMEYaroT
N0CO8ble MOYKU, T.€. XapaKTepHbIE NEpPeTHObl MECTHOCTH W TPAHMIIBI TMEpeceKaeMon
TPacCcou CUTYaLMH.

[Ipy moaxone K yriy MOBOPOTAa MPOU3BOIAT 6CMABKY KPUBOU W TIUKETaX
CUUTAIOT MO KPUBOM.

[To u3amMepeHHOMY YTy HOBOpPOTa Tpacchl (Q 1 HA3HAYEHHOMY B 3aBUCHUMOCTH OT
YCJIOBUM MECTHOCTHM W KaTeropuu JOPOTM pajuyCy 3aKpyrjieHus R BBIUUCIAIOT
AJIIEMEHTHI KpUBOM (puc.4):

1. Tagrenc T

T-R. tg%. )
2. Kpyrosyto kpusyro K
27RO
K = . 3
360° )
3. buccextpuc b
5=0C-0F = R R
COSQ
_Rsec2 —
i b = R(sec 5 1). 4)
4. Tomep [
J =2T-K. (5)

3aTeM MOJCYMTHIBAIOT MHUKETA)KHOEC HamMeHoBaHuWe Hadaia kpuBoid (HK) u
koH1a kpusoit (KK):

HK =BV -T,
KK = HK + K, (6)
Koumpone: KK = BY +T - /1.

Hauano xpueoii HaxoAsT MyTeM OTKIAJbIBAHUS OT BEPIIMHBI yIiia B 0OpaTHOM
HaNpaBJICHUU BEIWYMHY TaHreHca T.
s nanpHeWe pa3OMBKU MHUKETa)Xka MO HOBOMY HAINPAaBICHUIO OT BEPIIUHBI

yriia OTKIaAbIBAIOT AOMCP, IIpW 3TOM CYUHHUTAKOT 4YTO KOHEL JOMCpPpa HMMCEET TOT IKC
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IMUKCTAXX, 4YTO MW BCpIIMHA YIJIA. Or KOHIIa AOO0MCpa OTKIaAbIBAIOT PAaCCTOSHUC,

ABIIAOIICCCA AOIIOJIHCHUEM J0 LCJIO0T0 ITMKETAa, B TOM YHCJIE U KOHCI] KpHBOfI.

7

Puc. 4. D1ieMeHTHI U TJIaBHbIE TOYKU KPYTrOBOW KPUBOM

Jlis HaXOXKACHUS cepedurbl Kpueoul, U3MEPEHHBIM YTroJl JEJSAT MOMojJaM U 0
ATOMY HAIMpPaBIICHUIO OTKJIAIBIBAIOT IJIUHY OMCCEKTpHUCH. [InkeTa)kHO€ HAMMEHOBaHUE
CEpeIMHbI KPUBOW BBHIYHUCIISIIOT MO (hOpMyTIaM:

(7)

CK = HK + 05K,
CK = KK - 0,5K.

Tak kKak TpW TPACCHPOBAaHMHU IHMKETaXX pa3OMBAIOT HE 110 KPHBOH, a IO
KacaTeJIbHbIM K HEH, TO, YTOObI HE UMETh OIIMOOK B OTMETKAaX TOYEK Ha 3aKPYTJICHUSX,
OCOOEHHO Ha MECTHOCTH CO 3HAUYMUTEIbHBIM TONEPEYHBIM YKIOHOM, BO3HUKAET
HEO0OXOAMMOCTh BEIHOCA TOYEK C KacaTeNbHBIX HA KPUBYIO. BEIHOC MUKETOB HA KPUBYIO
MPOM3BOMAT HM3BECTHBIM CIOCOOOM pa30MBKH KPHUBBIX OpJWHATAMH OT TaHTCHCOB
(puc.5).

KoopanHaTel BEIYUCISIOT TT0 opMyIam:

x=R-sing,

, 8
y=2R~sin2§ ®)
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_[-180°
TR

rac

OT105KMB 1O JMHUU TaHreHca oT Touku HK BenuuuHy X U 10 neprneHauKyspy,
BOCCTAaHOBJIIECHHOMY W3 HAWJCHHOM TOYKHM K KacaTelbHOW, BEJIWYMHY ), ONPEACHSAIOT

ITOJIOKCHUEC ITMKETA Ha KpHBOﬁ. AHanOrm4HO BEIHOCST Ha KPHUBYIO 1 BCC APYIUC TOYKH.

TTK4+66,69 ¥ TK 5
} o

HK
y

Puc.5. BeiHOC nMkeTa Ha KpUBYIO
Ha npumepe svinoca I1IK5, nonyuum:

_33,31m-180°
7-250m

=7°38; x=332Im y=222m.
2.4. CocTraBjieHHe BeJOMOCTH NPSAMbIX H KPUBBIX

I'padpr Tabn. 2 3amoNHSIIOT B COOTBETCTBUM C HMX HAMMEHOBaHUsAMHU. B Ty
BEJIOMOCTh 3aHOCST: HOMEpa VYIJI0B TMOBOPOTa, HMX NHUKETAKHOE HAMMEHOBaHUE,
BEIIMYMHY YTJIOB; MPUHATHIA JUIsI KaXIOTO 3aKPYIJICHHS PaauyC U BBIYHCICHHbBIC
AJIEMEHTHl KPUBBIX, @ TaK)Ke MUKETAXXHOE HAMMEHOBAHME Haudaja M KOHIA KPHBBIX.
3aHOCAT Tak)Ke PacCTOSHHUS MEXKIy BEPIIMHAMH YTJIOB, IMOJY4YEHHBIE 1O Pa3HOCTU
MUKETAKHBIX HAUMEHOBAHUM COCEIHUX BEPIIMH ¢ MpUOaBICHUEM JOMepa MpPeablayIen
KpUBOW M TPSIMbIE BCTAaBKH, KOTOPHIC BBIUYMCISIOT KaK PA3HOCTH TMHUKETAXHBIX
HAMMEHOBAaHMI Haudaja KPUBOM TOCIEIYIOUIErO yria TMOBOPOTa M KOHIA KPHUBOU
MPEABIYIIEro yIiia MOBOPOTA, & TAK)KE UX HAIlpaBJIEHUs, OTPeICJICHHBIE TI0 KapTe.

KoHnTposem npaBUJIBHOCTH COCTaBIEHUS BEIOMOCTH SIBIISIETCA CIIEyIOIICe:

1. Pa3HOCTh MEXIy YyABOCHHOW CYMMOW TaHT€HCOB M CYMMOW KPHBBIX JOJKHA

pPaBHATBCA CyYMME JOMEPOB, T.C.

2 T-SK=3D. )
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2. Pa3HOCTH MeXy CYMMOU IPAaBbIX U CYMMOM JIEBBIX YIJIOB IIOBOPOTA JOJIKHA
PABHATBHCS Pa3HOCTU JUPEKLIUOHHBIX YIJI0OB KOHEYHOU U HAYaJIbHOM CTOPOHBI TPACCHI

Y 0 20 =1, ~at, (10)

3. Cymma npsiMbIX BcTaBoK P rurtoc cymma kpuBbIx K oiKHA paBHATECS JJIMHE

Tpacchl L (pa3HOCTHM NHUKETAKHBIX HAMMEHOBAHUW KOHEYHOW W HAYaJbHOM TOYEK

Tpaccel). DTOM K€ JUIMHE JOJKHA PABHATBHCA Pa3sHOCTb MEXAY CYMMOW PACCTOSHHUM S

MEK Iy BEPIIMHAMH YTIJIOB IOBOPOTA U CYMMOM TOMEPOB D:

YP+YK=>S->D=L. (11)

2.5. CocTaBjieHHe IUIAHA TPACCHI

Jns  pa3pa®OTKM IUIAHOB aBTOMOOWJIBHBIX JOpPOr B KauyeCTBE OCHOBBI
UCIOJIB3YIOT HHKEHEPHO-TONOrpapuuecKuil miaH, Ha KOTOPOM MOKa3bIBAIOT:

- CUTYaIUIO U, IPYU HEOOXOJMMOCTH, peibed MEeCTHOCTH;

- KOOPJIMHATHYIO CETKY;

- T€0JIe3UYECKUE 3HAKU (penepbl, MyHKThI 'e01e3MUECKUX CeTeH U T.11.);

- BEpLIMHBI YIJIOB IOBOPOTA;

- IUKETHI ¥ YKa3aTeJIu KUJIOMETPOB;

- Hayajo U KOHEI] KPYTrOBBIX KPUBBIX;

- YUCJIOBBIE 3HAUEHUS JIEMEHTOB KPHUBBIX: YIJIbl IOBOPOTA, PAIUYChl, TAHT€HCHI,
JUTUHY KPYTOBBIX KPUBBIX.

Cutyauuio MOKa3blBalOT BIOJIb Y3KOM monockl mupunHoit 150-200 M B 06e
CTOPOHBI OT OCU Tpacchl. [LIIAaHOBO-BBICOTHOM OMOPOM IS CHEMKH SIBJISETCS Cama
JOPO’KHAsE MarucTpab.

Macmtab n3o0pakeHus 1miaHa Tpacchl BHIOUPAIOT B COOTBETCTBUHU € Ta0.3.
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KoHTpo1b paBUIbHOCTH BBIYUCIIEHUS BEJOMOCTH: 2ZT - ZK = ZD =2-318.71-602.14 =35.28m

D Oie = 2O =, —t, = 90°—48° =107° - 65° = 42°
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Macuradbl n300pakeHui

TaoOmuma 3

HaumenoBanue I/I?>06pa)1(eHI/I$I

Macmrab n3o0pakeHus

OCHOBHOU JOIyCKAEMBIH
[1nan aBTOMOOMIIBHBIX AOPOT Ha 1:1000 1:2000; 1:500
3aCTPOCHHOM TEPPUTOPUHU
[Inan apyrux aBTOMOOUIIBHBIX JOPOT 1:2000 1:5000; 1:1000
[IpoonbHbIA TPOPHIL ABTOMOOMIBHBIX 10 TOPU3OHTAIIN M0 TOPU3OHTAIIN
JIOPOT Ha 3aCTPOCHHOUN TEPPUTOPUU 1:2000, o 1:5000, o

[IpoonbHBIA TPOPHIIB TPYTUX

BepTukanu 1:200
0 TOPU3OHTAIIN

BepTukanu 1:500
10 TOPU3OHTAIIN

aBTOMOOMJIBHBIX JIOPOT 1:5000, o 1:2000, o
BepTukanmu 1:500 BepTukanu 1:200

[Tonepeunsiit mpoduis 3eMISTHOTO 1:100 1:200; 1:50

MOJIOTHA aBTOMOOMJIBHBIX JJOPOT Ha

3aCTPOCHHOM TEPPUTOPUHU

[Tonepeunsiit mpodus 3eMISTHOTO 1:200 1:100

ITOJIOTHA APYTUX aBTOMOOMJILHBIX aopor

2.6. CocTaBiieHHEe NMPOX0JIBHOTO NPOPuIs

[TpomonbHBI TIPO(HUIE 3eMJIM TI0O OCH JIOPOTH SIBISICTCS HamOoJiee BayKHBIM
rpaguueckuM MaTepHalioM IS TpoeKTUpoBaHMs. [loa mpomoiasHBIM TpodriIeM
MMOHUMAIOT BEPTUKAIBHBIA pa3pe3 MOBEPXHOCTH MECTHOCTH BJOJb MaTeMaTHYCCKH
OIMCAaHHOW OCH JIOPOTH.

Ha ocHOBaHMM MPOAOILHOTO TMPOMHIIST MOTYT OBITh MOJYYCHBI: TPOI0JIbHBIC
YKJIOHBI TIPOEKTHOW JIMHWH, OPUCHTHUPOBOYHBIC OOBEMBI PACIIPEICICHHS 3€MIISTHBIX
Macc, pabodyre OTMETKH BBIEMOK M HACBIIIHA, pa3Mepbl MOCTOB M ITyTEIPOBOJOB,
Mpeaeabl BO3MOXKHBIX HM3MEHEHWW JUISS YMEHBIIEHHUS OOBEMOB pacIpeaeieHUs
3eMJISTHBIX Macc.

[TpomonbHBIA TPO(HUIE CTPOUTCS HAa MIJTUMETPOBOM OyMare mo OTMETKaM
BCEX NMHUKETOB W IUTIOCOBBIX TOYEK, CHATBIX C KapThl C TOYHOCTBHIO JIO CAHTHMETpA
(puc.6, a). Macmtab uzo6pakeHus mpouss MPUHUMAIOT B COOTBETCTBUU € Tad. 3.

[Topsi1oK MOCTPOESHHUSI POIOIBHOTO TIPOGUIIS CIETYOIINI:

1. Ha MunnumeTpoBoit Oymare BbIYEpUMBAIOT CETKY MPOQUIIS.
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2. VYcinoBHbli TOpu3oHT Y[ (OTMETKY BepxXHEW JHWHUM CETKH TPOQUIIs)
BBIOMPAIOT KpaTHBIM 10 M ¢ TaKMM pacdeToM, 4TOOBI camasi HU3Kas TOYKa MpoQuis

oTcTosIa OT TuHuU Y1 He MeHee yeM Ha 4 cM.

Decedins aw Spales
IR ARNIER ARAPTIND

Sty sy Nag B
AR rempsng®

A EEmai
FraFae
A FEEMe Mgl

Puc. 6. IIpononsHeIi poduinb
3. Ilo muKeTa)XHBIM 3HAYCHUSM 3anoNHSI0T Tpady «Paccrosame».
[Ipu mocTpoeHHWH IITIOCOBBIX TOUYeK B rpady «PaccTosiHue» 3ammchIBalOT B
IBYX OO0pa30BaBIIMXCS MPSMOYTOJbHUKAX 4YHUCIA, JAOIIKME B CYMME ITMKETHOE
paccTosiHue.
4. BzaTble ¢ KapThl OTMETKH BCEX TOYEK MPOQWIS BBHIUCHIBAIOT B Tpady
«Otmetku 3eman». OT muHUN Y1 MPOTHB KaXKI0W TOYKH TPACCHl BOCCTAHABIMBAIOT

MEePNEeHIUKYIApbl  (OpAMHATBI) W  OTKIAJbIBAIOT HA HHUX B  MacmTabe
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COOTBETCTBYIOIIME OTMETKH 3eMiIU. KOHIBI CMEXHBIX OpPAMHAT COCAUHSIOT
NPSAMBIMU JTUHUSIMH.

5. 1o xapre 3anonustot rpady «Ilnan Tpacce.

6. [lo nmanHbpIM Tabn.2 CTPOAT TOYKM Hayajda U KOHIIA KPUBBIX B Trpade
«KpuBbiey. Ha nepneHaukymnsipax 3amuchbIBalOT PACCTOSIHUS MEXKIY TJIaBHBIMU
TOYKAMH KPUBOM W OMIDKAWIIMMU MUKETAMU, PACIIOJIOKCHHBIMH 3a €€ TpejeiiaMu;
KOHI[bI IEPIICHANKYIIAPOB COCANHAIOT TOPU30HTATIBHBIMU JINHUSAMU.

Han cepeaunamu 53TuUX JIMHUKA, Ha3bIBAEMbIX NPSIMBIMU BCTaBKaMH,
BBIIMCBHIBAIOT WX JJIMHBI, a MOJ JIMHMEH 3aluChIBAIOT 3HAYCHUS! JUPEKIIMOHHBIX
yriaoB (pymMOOB).

[Ipu mpaBpIX yriiax MOBOpOTa KpHBas M300pakaeTCsl BBIMYKJIOCTHIO BBEPX,
IIPH JIEBBIX — BHU3; BHYTPU KPUBBIX BBIMUCHIBAIOT X AJIEMEHTHI COTJIACHO Ta01.2.

Jliist koHTpos BhluucieHus rpadnl « KpuBble» CKIAABIBAIOT JJIUHBI MPSIMBIX
BCTABOK M KPUBBIX; KX CYMMa JIOJDKHA PaBHATHCS 0OIIEH IJTUHE TPACCHI.

IlIpoekmupoeanue npooo1bHOIl ocu.

Bri6op TmonOXKEeHUsT Tpacchl MPOCKTUPYEMON JOPOTH HA TPOJOIHLHOM
npodusiae O0O0YyCIOBIEH BBINOJHEHHUEM psiia TpeOOBaHUN  TEXHUUECKOTO M
HPKOHOMHYECKOro xapakrepa. K HUM oTHOCSATCS: coOtofeHe MpeAesibHbIX YKIOHOB,
obecrieueHre MUHUMAJILHOTO 00beMa 3eMIISTHBIX PaboT, COXpaHEHHUE UX MPUMEPHOTO
OanaHca, T.e. paBeHCTBa 0OBEMOB HACHINEH M BBIEMOK, 00s3aTeIbHOE MPOXO0XKICHUE
MIPOCKTHOM JIMHUU Yepe3 3a(PUKCUPOBAHHBIE 110 BHICOTE KOHTPOIbHBIE TOUKH.

[Ipu 3agaHHOM YKJIOHE TPacCHUpPOBAHUsS i U BBICOTE (PUKCHUPOBAHHON TOUKHU
Hg cmexnas npoekTHasi BBICOTA TPacchl OyaeT

H=H, +i-d. (12)

[IpoeKkTHbIE OTMETKM BBIYUCISAIOT JO CAHTUMETpAa W TOAINKCHIBAIOT B
cooTBeTCTBYIOIIEH rpade npoduis. B 3aBUCMMOCTH OT 3HAaKa YKJIOHA MOKA3bIBAIOT
HaMpaBJIE€HUE MPOCKTHOW JMHMM BBEpX WU BHU3. Eciu ykioH i = 0, TO JUHHIO
M300pakaloT TOPU3OHTAIBHO. YKIOHBI TOAMUCHIBAIOT B MPOMIIUIAX (THICSYHBIX

TOJISIX ).
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[lo MpoeKTHBIM BHICOTAM BBIUEPUHMBAIOT MPOCKTHYIO (KpPacHyl0) JHMHHUIO U
BBIUHCIISAIOT paboyue OTMETKH TPacChl KaK pa3HOCTh MEXAY MPOEKTHBIMU BbICOTAMHU
Y BBICOTaMH 3€MJIM MMUKETHBIX U IUTIOCOBBIX TOoYeK. OUeBHUIHO, YTO paboune OTMETKU
MOKAa3bIBAIOT BHICOTY HACHINU U TJIyOHMHY BHIEMKH.

Touku nepeceyeHust B npodusae JUHUM MECTHOCTH C MPOEKTHOM JUHUEH
(puc.6,0), Ha3bIBa€MbIE TOUKAMH HYJIEBBIX padOT, HAXOAATCA MO pabOYUM OTMETKAMU
Y PACCTOSIHUAM JI0 TUKETHBIX TOYEK METOJIOM JIMHEWHOTO MHTEPIOJIUPOBAHMSL:

hy

x=[—
h, +h,

(13)

rae hy U hg — pabouyre OTMETKM Ha 3aJHEH W MepeaHed Toukax Mpoduiis, MEXIy
KOTOPBIMHU pacCIOJIOKEHA TOYKA HYJIEBBIX paloT; / — pacCTOsHUE MEXAYy STUMHU
TOYKaMHU.
[lo HalileHHBIM pACCTOSHUSM X HaMEualT TOYKH HYJEBBIX paboOT Ha

MPOJ0JILHOM MPpOodHIIe U TPU HEOOXOIMMOCTH HA MECTHOCTH.

Odhopmnenue npouna ciredyem 6vinoIHAMY 6 C/1€0YIOULEI UBEM OGO 2AMME:

- kpacuwiti yeem: rpadnl «I[IpoekTHbIE YKIIOHBI, TUHAY, «[IpoekTHBIE OTMETKH
ocu nopormy», «Iluker. DnemenTtsl mnana. Kuinomerpoi»; Ha npodune — npoexTHas
MPOJI0JIbHAS OCh TPACChl, paboyre OTMETKHU;

- CUHU Y6em: TOUYKU HYJIEBBIX padOT, pacCTOSIHUE 10 TOUEK HYJIEBbIX padoT.

- YepHblil Yeem: BCE OCTANIbHbBIE Tpadbl.

2.7. CocTaBiieHue monepevyHoro npogus

J7i XapaKkTepuCTUKU MOMEPEYHOr0 YKIOHA MECTHOCTH pa30MBAaIOT MOMNEPEYHbIe
npoduiu (monepevyHrukn) B 06e CTOpoHbI OT Tpacchl Ha 20 M 1 6oJee B 3aBUCUMOCTHU
OT XapaKTepa CKJIOHAa W NpeArnojaraeMod B JaHHOM MECTE BBICOTHI HACHIU WIIH
riyOuHbl BbleMKH. [lomepeyHukH Ha3HA4yalOT HAa TAaKOM PACCTOSHUUM OAWH OT
APYroro, 4To0bl MECTHOCTh MEXIy HUMHU MMeNia 0JHOOOpa3Hbld ykioH. Eciu sToT
ykioH 6omnee 0,2 (11°), To monepeyHuKH cieayeT pa30MBaTh Ha BCEX MUKETHBIX U
TUTIOCOBBIX TOuKax. [lonepeuynuku pazoUBalOT MO/ MPSAMBIM YIIIoM K Tpacce. O1HaKko
B HEKOTOPBIX CIIy4asX MOMEPEYHUKH MOXKHO pa30MBaTh MOJI JIFOOBIM YIJIOM K Tpacce

" pacnojiaratb BI0OJb TAJIbBCTOB.
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HpO(l)I/IJIB CTPOUTCA B OAHOM Maciurade IJIA TOPU3OHTAJIBHBIX U BCPTHUKAJIbHBIX

paccrosiHuii (puc.7), KOTOPbIH MPUHUMAEM COTJIaCHO Tab:1.3.

fuoermmpie -
ITMEITIHU o A
TIIBEKTTTHEIE
] ] I»%\i
%’ll/[/ﬂlﬂlé’&’lflla’ N =
GIMEMiU & Sy
- bz % > 3
JOiIUIoR ITTanERbIe :
aLCmERNUy IQ;‘

Puc.7. Ilonepeunsiit mpoduib

JIJist mocTpoeHus MornepeyHoro npoduis Ha OpAUHATE PUKCUPYIOT B3SITYIO C
MPOJIOBHOTO TIPOGUIISL TPOCKTHYIO OTMETKY U OT MOJYYCHHOW TOYKH OTKJIAIbIBAIOT
B 00€ CTOPOHBI MO TOJIOBUHE HIUPHUHBI OyAYLIEro JOPOKHOIO IMOJOTHA. 3aTEM OT
KOHIIOB TOPHU3OHTAJIBHOM IUIOIIAJKK TPOBOJAT HAKJIOHHBIE JIMHUM C YYETOM
KPYTU3HBI CKAaTOB IPOCKTUPYEMOTO TMOJOTHA [0 MEPECeUeHUs] C IMOBEPXHOCTHIO
3eMJIH.

2.8. IToacuer o0bemMa 3eMIISIHBIX padoT

I[JIH ImoacucTa 00BeMa L 3eMIISHBIX pa60T MCKAY CMCKHBIMH ITOIICPCYHBIMU

npoduiaMu noiaszyemcs Gopmynoit

I, + 11
gl _"Tn g, (14)
2
rne I, [I,; — TUJIOMaAX TONEPEYHBIX CEUCHHH HachiM (WJIA BBIEMKH),

OTpe/iesIeHHbIE TPAPUUECKUM UM MEXaHUYECKUM CIIOCOO0M; d — PaCCTOSHUE MEXKITY
nonepedHbiMu npoduisiMu. Hanbosiee mpocTeiM ciocoOoM onpelenenus miouanen
11, n 11, sBasiercs rpaduyecKuid.

I[JISI BBIYUCIICHUA TIIIOIIaAW HACBIIIM HMJIM BBICMKH, paS6I/IBaIOT €€ Ha HCCKOJBbKO

dburyp.
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2.9. IlpuBsizka Tpaccol
Jis mepeHoca 3alpOeKTUPOBAHHOM Tpacchl Ha MECTHOCTb HEOOXOANUMO
MIPUBA3aTh €€ IJIaBHbIE TOYKM K OINO3HABAEMBIM TOYKaM, MMEIOLIMMCS Ha IUIAHE,
HalpuMep MyHKTaM TPHAHTYJSALHMHM, TOYKaM MEPECEYeHUsl 10por, Moctam U T.m. Ot
ATUX TOYEK HA MECTHOCTh BBIHOCSAT BEPIIMHBI YIJOB IOBOPOTa, KOOPAWHATHI
KOTOPBIX MOTYYaloT rpapuuecKu.
[IpuBsi3ka BBIMOJHSAETCS OJHUM M3 HM3BECTHBIX CIOCOOOB: MPSIMOYTOJbHBIX

KOOpAWHAT, IMOJIIPHBIX KOOPAWHAT, JIMHEMHBIX 34CCYCK, YI'JIOBBIX 3aCCUYCK, CTBOPOB.

2.10. Pac4yer pa30MBOYHBIX JAHHBIX JJI1 BBIHOCA KPYTOBBIX KPHBBIX

Jlsis cTpouTeNnbCcTBa Tpacchl KpHUBBIE HAa MECTHOCTH HEOOXOJUMO pa3OuTh
yepe3 paBHbIE OTPE3KU TaKOW JUTMHBI, YTOOBI MOKHO OBLIO MPUHATH JIYTY 3a MPAMYIO.
[Ipu paauyce xkpyrosoil kpuBoi Oosbie 500 M KpuByt0 pazOuBatotr uepe3 20 M, npu
paauyce ot 100 mo 500 m — yepe3 10 M, npu paauyce menbiie 100 m — gepes 5 M.

HaubGonee pacmpocTpaHeHHBIMH CHOCOOaMHU JETalbHOW pa3OMBKU KPHUBBIX
ABJIAIOTCS TMPSMOYTOJBHBIX KOOPAMHAT, XOPA (CEKYIIMX), YIJOB, MPOJOJKEHHBIX
XOpA.

B cnocobe mpsMOYyroibHBIX KOOpAMHAT MOJokeHue touek 1, 2, 3 ... Ha
KpUBOM ONpeJensieTcsl Yepe3 paBHbIE AYTH K KOOPAWHATAMU X7, V75 X2, V2 3 X3, V35 ...
(puc.7). 3a och abciucc NPUHUMAIOT JMHUIO TaHTeHCa, 3a Hadajlo KOOpAUHAT —
TOYKY Hayaja Wid KOHLA KPUBOM.

KoopauHaTel TOUEK BBIYUCIISIOT 110 (hopMyiam:

X, =R-sing,y, :2R-sin2§;
xzzR-sin2¢,y2:2R-sin22§; , (15)
rIe
180 -k
Q= (16)
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HK X X2 Xi x (T)

Puc.8. [eranbHas pa30ouBKa KpyroBoi KpUBOH

B cnocobe KOOpAWHAT KaxXaasl TOYKa KpHBOﬁ onpeaACIICTCA HEC3aBUCUMBIMU
IMpoOMECpaMHU U IIpHU IIEPEXOAC OT OI[HOﬁ TOYKH K npyroﬁ OIIMOKY HE HAKaILUTMBAIOTCS.

B »TOM OCHOBHOE JOCTOMHCTBO crocob0a.

2.11. Pa30uBKa cepnaHTHHA

IIpu TpaccupoBaHuM JOOPOTM II0 KPYTOMY CKJIOHY YacTO IPUXOIUTCS
pa3BUBAThH JIMHUIO B BUJIC 3UI'3ar0B C OYEHb OCTPHIMU BHYTPEHHUMHU yIulaMu. B aToM
Cllydae HET BO3MOKHOCTH COMpAraTh NpsIMble YYaCTKHM NPU TMOMOIIM OOBIYHBIX
3aKpYIJIEHUH, T.K. BcleACTBUE Ooibioil pasHoctu BbicoT Mexay HK u KK u
HE3HAYNTEIbHOW JJIMHBI CAMOTO 3aKPYTJEHUs MOJYy4YaloTcsl OOJbIIUE MPOJ0JIbHBIC
YKJIOHBI, HAMHOI'O IIPEBBIIAIOIINE IPEACIbHBIC. B CBSI3U ¢ 3TUM CONPSIKEHUE JIMHUN
Ha TaKMX Y4YaCTKax OCYILECTBISAETCS MPH IIOMOIIM CIOXKHBIX BHEIIHUX 3aKPYIJICHUH,
Ha3bIBAEMBIX CEpRaHMUHAMU.

Ha xocoropneix Tpaccax CEpHmaHTUHBI YacTO IPOCKTUPYIOT TaKXKe IS
00X0/1a OBparoB, yIIeauil U IPpYyTrux OpersiTCTBU.

OCHOBHBIMH 3JIEMEHTAMU CEPIAHTUHBI ABISIOTCS (puc.9):

1. OcnoBnas kpyrosas kpuas FDE paguyca R.

2. JIBe BcrioMoratenbHble KpuBble AP 1 BG ¢ paguycamu 1) u ;.

3. /IBe mpsmble BCTaBKM niu nepexonnsie kpuBble PF=m; u EG=m,.

Ecnam pannychl BCIIOMOTaTeNbHBIX KPUBBIX U MPSMbIE BCTABKH CEPIIAHTHHBI
COOTBETCTBEHHO PaBHBI, T.€. =T ¥ M;=M,, TO OHA HA3BIBACTCS CUMMEMPUUHOU.

CeprniaHTHHBI pa3pelaoT ycTpanBath Ha noporax III-V kareropuii.
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Pa30uBKka cMMMETPHYHOM CEPIIAHTHUHBI

[Ipu pacuere cepnaHTUHBI OOBIYHO 33/1alI0TCS PaJNYCOM OCHOBHOM KpHUBOM R,
paarycaMy BCTIOMOTaTeNIbHBIX KPUBBIX T, @ TAK)KE BEJIMUMHAMU MPSMBIX BCTABOK M.

Yron moBopota ¢ Oepyr ¢ kaptbl. OcHOBHBIE 3yeMeHTHI (B, d, v, @),
HE0OX0AUMbIe Ui pa30UBKU CEPHAaHTHHBI HA MECTHOCTH, BBIYUCIISIOT.

VYo mOBOpOTa BCIIOMOTATEIFHOM KPUBOH 3 HaxoauTes o Gpopmysie:

t B —m++m*+@2r+R)R
&5 2r+R '

(17)

PaccrosiHre oT BEpIIMHBI BCIIOMOTATEIbHOW KPUBOM 10 LIEHTPA OCHOBHOM
KpHUBOM, PaBHO:
R m+T
d=——= .
sin S cosf

Vron B HCHTPEC CCpPIIaHTHHA, OHpeI[CJ'ISIIOHII/Iﬁ HaIlpaBJICHUC HA HAYAJIBbHYIO

(18)

WJIM KOHEYHYIO TOUKHM OCHOBHOM KpPUBOU, PAaBEH:

y=90°- 4, (19)
a LEHTPAJIbHBIN YTOJI OCHOBHOM KpUBOU

@, =360°-2y —¢. (20)

JInMHa OCHOBHOM KpUBOU

‘R.
k=" (21)
180
HopMmbl poeKkTupoBaHusl cCepriaHTUH MPUBEIEHBI B Ta01.4.
Tabnuua 4
HopMmbl npoeKTUpoBaHUs CeprIaHTUH
[TapameTpbl 3JIEMEHTOB CepIaHTUH HopMbI TpoeKTHpOBaHMS CEPIIAaHTHH MTPH
pacyeTHOM CKOPOCTU JBUKEHUS, KM/4
30 20 15
Hanmenbmmii paanyc KpuBbIX B IJIaHE, M 30 20 15
IlonepeyHslil YKIOH MPOE3KEN 4acTH Ha 60 60 60
BHpaxe,%o
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O!

Puc.9. Pa30uBKa CHMMETDUYHOM CEDIAHTHHBI

3. UcxoaHble JaHHbIE

enpto  KypcoBOM  pabOThl  SIBISIETCS.  BBINOJIHEHHE  KaMepajJbHOTO
TpaccUpoBaHUs aBTOMOOMIbHOU oporu 1V kareropuu.

Ha Tomorpaduueckoii kapre Macmradba 1:10000 mpenonaBarenb oTMeydaet
KOKJIOMY CTYIEHTY OINOpHBIE MYHKTBl TpacChl: HAa4yalbHbI, KOHEUYHBIM U
MIPOMEKYTOUHbIE MYyHKTHI. [lo KapTe, B KauecTBE MCXOJHBIX JAAHHBIX, OMPEAEISAIOT:
KOOpJMHATHl TYHKTOB; JUIMHY BO3IYIIHOM JIMHUU, K KOTOpOH, Kak HauOolee
KOPOTKOW CTPEMSITCS MPUOIU3UTH MPOEKTHYIO TPACCY.

[Tonubit 00BeM pabOTHI BKIIOYAET B CEOSI:

1. HaxoxieHue o kapTe JUHUU 3aJaHHOTO YKJIOHA (2 BapuaHTa).

2. CnopsiMIIeHHE TMHUU U BBIOOP MECTOIIOIO0KEHHUS YTJIOB TOBOPOTA.

3. OueHka BapyaHTOB U BHIOOP ONTHUMAIBHOIO MOJ0KEHHUS TPACCHI.

4. OnpeneneHue BEIUYMH  YIJOB  MOBOpPOTa, MOA0OP  PajUyCOB
TOPU30HTAIBHBIX KPUBBIX U PAcUeT UX DJIEMEHTOB.

5. Pa30uBka nukeTaxa Ha IJIaHE TPACCHI.

6. CocraBieHue BeJOMOCTH OTMETOK 3€MJIM 110 OCH TPACCHI.

7. CocraBnenue npoaoiasHoro npoduis (M, 1: 5000).
8

[IpoexTupoBanue NpoOJOIBLHON OCH TPACCHI.
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9.  Pacyer 31eMEHTOB BEPTHUKAIbHBIX KPUBBIX.

10. CocrtaBieHue nomnepeyHoro npouis.

[losicauTenbHast 3amucka odopmisiercs Ha Juctax  Qopmata A4,
KamepanbHOoe TpaccupoBaHME, COCTaBIEHME IUIaHA TPacchl M pa30MBKa MMKETaKa
IPOU3BOJUTCS HENOCPEACTBEHHO Ha Kapre. CocTaBleHHE MPOJOJIBHOTO U
MonepeyHoro npoduiei BEINOIHIETCS Ha MUJUTUMETPOBOM Oymare.

OcCHOBHBIE TEXHUYECKHE HOpMa JJsi NPOEKTUPOBAHUS aBTOMOOUIIBLHOM

JOPOTH MPUBEJICHBI B Ta01.5 — Tabm.7.

Tabmuma 5
OCHOBHBIE TEXHUUYECKUE HOPMBI
[TapameTphbl 2JIeMEHTOB Kareropuu nopor
JOpOru I-a I-6 II I1I v \Y
Yucao nojaoc IBUKECHUS 4:6;8 4:6;8 2 2 2 1
[IIupurHa nMoaoc IBUKEHUS ,M 3,75 3,75 3,75 3,5 3 -
[[upuna npoezxe vactu,mM | 2x7,5; | 2x7,5; 7,5 7 6 4.5
2x11,25 | 2x11,25
2x15 2x15
[[Iuprna 0604MH, M 3,75 3,75 3,75 2,5 2 1,75
[IIuprHa 3eMISIHOTO 28.5; 27,5; 15 12 10 8
MMOJIOTHA, M 36;43,5|35;42,5
Tabmuna 6
[IpenenbHO AOMYCTUMBIE HOPMBI
Pacuernas | HanGomnpmme Haumennbime paanycsbl KPUBBIX, M
CKOPOCTb, | IIPOJIOJIbHBIC B IUIAHE B IIPOAOJLHOM Npoduiie
KM/4 YKIIOHBI, %0 B TOPHOH BOTHYTBIX
OCHOBHBIE | MECTHOCTH | BBIITYKJIBIX | OCHOBHBIC | B TOPHOM
MECTHOCTH
150 30 1200 1000 30000 8000 4000
120 40 800 600 15000 5000 2500
100 50 600 400 10000 3000 1500
80 60 300 250 5000 2000 1000
60 70 150 250 2500 1500 600
50 80 100 100 1500 1200 400
40 90 60 60 1000 1000 300
30 100 30 30 600 600 200
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TaOmuma 7

Pacuernbie CKOPOCTH OBUIKCHUSA

PacuerHbie ckopocTH, KM/4
KaTeropnu 10pory JOIYCTHUMBIE Ha TPYJIHBIX y4acTKax
OCHOBHBIE MECTHOCTH
IIepEeCECYCHHON TOPHOU
I-a 150 120 80
I-6 120 100 60
II 120 100 60
I1I 100 80 50
v 80 60 40
\Y 60 40 30
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