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BBEJIEHUE

HuctummuHa «HHxeHepHoe 0O0yCTPOWCTBO TEPPUTOPUU» HMEET IEIbI0
c(OpMHPOBATH y CTYAEHTOB LIEJIOCTHOE MPEACTaBICHHE M KOMILJICKCHbIC 3HAHHS B
00JacTh TPOEKTUPOBAHUS M pa3MEUICHHUsI CETell WHXKEHEPHOTro O0O0pYIOBaHMS
TEPPUTOPUIA — JOPOT MECTHOIO 3HAUYEHHS M BHEIIHUX WH)KEHEPHBIX CETel
(3HEprocHaOXeHHs, ra3o- U BOJOCHAOKEHHUS, OYUCTHBIX M KaHAJIM3ALUOHHBIX
COOpY’KEHHI, CUCTEM TEIIO(PUKALIUY, CBA3U U JIP.).

[Ipu cTpouTENbCTBE U AKCIUTYaTAllMA HACEICHHBIX TyHKTOB BO3HUKAIOT 33a4d
0 YJIYYIIEHUIO (DYHKIMOHAIBHBIX M 3CTETUYECKUX CBOWCTB TEPPUTOPHH, TO €CTh €€
03€JICHEHUIO, OOBOJHEHHIO, OCBEUICHUIO U T.J., YTO OOECIEUMBAETCS CPEACTBAMU
0J1aroycTporcTBa rOPOICKON TEPPUTOPHUH.

JIro00i1 HaceneHHbIN MYHKT (FOPOA, MOCENIOK), APXUTEKTYPHBIN KOMIUIEKC WU
OTHEJIIBHOE  3[aHM€ CTPOATCS HAa  KOHKPETHOW  TEPPUTOPHM,  IUIOMIAJKE,
XapaKTEePU3YIOIIEHCSl ONPEAEIEHHBIMUA YCIOBUSMHU — Pelibe(hOM, YPOBHEM CTOSTHUS
I'PYHTOBBIX BOJI, OIACHOCTBIO 3aTOIUICHUSI NAaBOJIKOBBIMM Bojamu U Ap. Cpencrsa
WMHKEHEPHOW TMOJTrOTOBKHU MO3BOJISIIOT CHIENATh TEPPUTOPHIO HAUOOJIEE MPUTOAHON
JUTS CTPOUTEIIBCTBA M SKCILTYaTallMM apXUTEKTYPHBIX COOPY>KEHUI U UX KOMILIEKCOB
IPY ONTHMAJIBHBIX 3aTPaTax JIECHEKHBIX CPEJICTB.

OcBoeHre M OJIAarOyCTPOMCTBO TEPPUTOPHUIA HACENEHHBIX MECT — BayKHas
rpajiocTpouTeNbHas MpobjieMa, B  PEHIEHMHd KOTOPOW y4YacTBYIOT MHOTHE
CHELMATIUCThI, B TOM YUCJE apXUTEKTOpbl. BbIOpaHHast sl CTPOUTENLCTBA TOpoAa
WIH Y€ OCBOEHHAsI TEPPUTOPHS 4acTO TpeOYeT COBEPLICHCTBOBAHUS, YIIyUIICHHS
ACTETUYECKMX KAyeCTB, O3€JCHEHHs, 3allUThl OT Ppa3JIMYHbIX HETaTUBHBIX
BO3JICMCTBUIA. DTU 3aJaud pPEUIAlOTCS CPEACTBAMU WH)KEHEPHOM MOJTOTOBKH H
OmaroycrpoiicTBa TeppuTopuii. Ha HadampHOM 3Tame CTpOUTENHLCTBA TOPOJIOB, Kak
NPaBUIIO, BBIOMPAIOT JIJIs 3aCTPOMKH JTy4IlNe TEPPUTOPUH, HE TPeOyIoIIre OOIBIINX
paboT 1o MHXKEHEpHOW noAroToBke. C pOCTOM TOpOJIOB JIMMUT TAKUX TEPPUTOPUIA
3aKaHYMBACTCSl U MPUXOAUTCS 3aCTpavBaTh HEYIAOOHBIE U CIOXKHBIE TEPPUTOPHHU,

TpC6YIOHII/IC 3HAYUTCIIbHBIX MCpOHpI/IHTI/Iﬁ I10 X IIOATOTOBKE K CTPOUTCIILCTBY.
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Takum 00pa3oM, HHXKEHEpPHOE OOYCTPOMCTBO TEPPUTOPUM BKIIOYACT JBA
dTara; HHXCHEPHYIO MOATOTOBKY TEPPUTOPHH H €€ OJ1aroyCcTponcTBO.

WNuxeHepHass TOJATOTOBKA TEPPUTOPUM — 3TO PAOOTHI, OCHOBY KOTOPBIX
COCTaBJISIFOT TPUEMBI M METOJbI M3MEHEHUS W yIydIleHHus (PU3MUECKUX CBOMCTB
TEPPUTOPUM WM €€ 3allUThl OT HEONIAronpusTHHIX (PUIUKO-TEOIOTUYECKIX
BO3ICHCTBUN.

Pemienue xe BOMPOCOB MPUCTIOCOOJICHUSI U O0YCTPOICTBA TEPPUTOPUU ISt
HYK]] TPaJOCTPOUTENIBCTBA OTHOCAT K OJIaroyCTPONCTBY ATUX TeppuTopuil. To ecTh
MHXEHEPHAsl MTOATOTOBKA MPEABAPSIET CTPOUTEIBCTBO TOpo/ia, a 0JIaroyCTporuCTBO —
ATO Y€ COCTABJIAIONIAS MPOIECCa CTPOUTEIBCTBA U Pa3BUTUS TOpoja, UMEIoIas
LEJBI0 CO3JAaHUE 3I0POBBIX YCIOBUI MPOKUBAHUS B HEM.

WNuxeHepHoe 0J1IaroycTpoCTBO TEPPUTOPUM — pabOThl, CBS3aHHBIE C
ylydiieHueM (YHKIIMOHAJIBHBIX U ICTETUYECKUX Ka4eCTB YK€ MOATOTOBJICHHBIX B
WHXKCHEPHOM OTHOIIIEHUH TeppuTopuil. HykeHepHOoe 071aroycTpoiCcTBO TEPPUTOPUH
BKJIFOYAET B ce0€ BECh KOMIUIEKC MEPOIPUSATUM, HAMIPABICHHBIX HA MHOTOIPAHHOE
00CITy’>KMBaHHE KaK CEIbCKUX, TAK M TOPOJICKUX HACEIEHHBIX MECT.

DJIeMEHThI 0JIaroyCTpOMCTBA TOPOJIa: CTPOUTENILCTBO YIAMYHO-AOPOKHOM CETH,
MOCTOB, pa30MBKa IMapKOB, CaJ0B, CKBEPOB, O3CJIICHEHHWE W OCBEIICHUE YIHI[ U
TEPPUTOPHI, a TaKkKe OOeCreueHHe TOopoJa KOMIUIEKCOM  HHKEHEPHBIX
KOMMYHUKAIIM — BOJOMPOBOJOM, KaHAJM3AIMEH, TEIJIOo- W Ta30CHAOKEHUEM,
OpraHW3allvs CAHUTAPHON OYHMCTKHU TEPPUTOPUN M BO3AYITHOTO OacceitHa ropoja (¢
TTOMOIITBIO O3CIICHCHMS ).

TpaHncnopTHast ceTh ropoja JI0KHA o0ecrneYruBaTh CKOPOCTh, KOMQOPT U
0€30IMacHOCTh MEePEABIKCHUS MEX MY (PYHKIIMOHAIBHBIMU 30HAMH TOPOJIa M B UX
npesnenax, CBI3b C OOBEKTaMHM BHEIIHETO TpaHCIOpPTa W aBTOMOOWJILHBIMU
JOpOoraMH perMoHalIbHON U Bcepoccuiickon cetu. CeThb yiull, TOPOT, IIomaacil
M TEIIEXOJHbIX MPOCTPAHCTB JOJKHA MPOCKTUPOBATHCA KaK €auHas
oOIlleropo/icKasl CUCTeMa, B KOTOPOM YETKO pa3rpaHudyeHbl (YHKIUU €€
COCTAaBJISIOLIHUX.

[Ipu coBpeMeHHOM 01aroycTpoiicTBE TOpOJOB KHUJblE MHUKPOPAHOHbI



o0ecneunBalOTCsl BCEMH BUAAMH HHXEHEPHBIX CeTell: BOJOCHAOKEHHUEM,
KaHaJIM3aIueu, ra3ocHa0KeHHEM, rOPSTYUM BOJOCHAOXKEHHUEM,
AIIEKTPOCHAOKEHHEM, a Takxke TeneoHu3anueil MW paauoBeIlaHUEeM. TakuMm
o0pa3oM, Ha TEPPUTOPUH MHUKpOpailoHa pacroyiaraeTcsi JOCTaTOYHO OOJIBIIOE
KOJIMYECTBO TOJ3EMHBIX CETEH, KOTOpble OOCIY)KHMBAIOT BCE 3JaHUA U
coopykeHnsa. OCHOBHOM 3ajadell NPOEKTHUPOBAHUS BHYTPUMHUKPOPAHOHHBIX
MOJI3EMHBIX CETeH SBISETCS MOJHOE OOCITYKUBAHHUE 3[aHUI U COOPYKCHHUU TpU
HauMEHbIIEH NPOTSHKEHHOCTH KOMMYHUKALMH M BO3MOXHOCTU OOECHEYEHHUs UX
OecniepeOoitHON paboTHI.

JIn  panMOHAIBHOrO  Pa3MEIIEHUS  IOJA3EMHBIX  KOMMYHHKAalIHMi B
MUKpOpalioHe HEOOXOAUMO KOMIUIEKCHOE MPOEKTUPOBAHUE BCEX TPYOOIIPOBOIOB
U Kabejell ¢ ydeToM IUIaHUPOBOYHOIO peuieHuss U penbeda TEeppUTOPHH.
Pa3menienue 31aHMii B MUKpPOpPAaiOHE M PEIICHHE BEPTUKAIBHON IUIAHUPOBKU
MOTYT B 3HAUUTEIBHOW CTENEHU MOBJIMATH HA TPACCUPOBKY M IMPOTSHKEHHOCTH
MIOA3EMHBIX CeTeN. B oTiiMune OT mepuMeTpaIbHOM MPOKIAIKU TOA3EMHBIX CETEM,
TUMIAYHOW i1 HE OONBIIMX KBapTaJlOB CTAPOM 3aCTPOMKH, KOTJa CETH
pa3sMEAINCh M0 OKPYXAIIIMM KBapTajbl YJIWIAM, BHYTPUMHKPOPANOHHAS
IPOKJIAJIKa Pa3BOASIIMX M NPUHUMAKOLIMX CETEH MO3BOJSET pasrpy3uTh OT HHUX
HOTepeYHbIe MPOPIIN YIUI U YMEHBIIUTH KOJIUYECTBO BBOJIOB U BBIITYCKOB.

YueOHBIM IJIAHOM HamNpaBJICHUsS «3eMIJICYCTPOMCTBO U KaJacTpbl», Mpoduih
«3emeycTpoiicTBO» B 4-0M cemecTpe Mo AuciuIuinae « THkeHepHoe 00yCcTponiCTBO
TEPPUTOPHUI NPEAYCMOTpPEHA KypcoBas padoTa.

KypcoBast pabota — 0fiMH 13 Ba)XHEUIIMX BUIOB 00pa3oBaTeIbLHOTO MpoIEcca,
KOTOpBIII OCHOBaH Ha HamboJsee rIyOOKOM U OObEMHOM HCCIIEIOBAaHUU BBIOpaHHOM
TeMbl. OHa SBJIAETCA CAMOCTOSITEIBHOM KOMIUIEKCHOW paboTOM CTYACHTOB,
BBINOJHSEMAas 10 33JaHUI0 U NPHU KOHCYJIBTUPOBAHUHU NPEINOJABATENsl HA OCHOBE
TEOPETUUECKOTO MaTepualia W/WIM TeX HAaHHBIX, KOTOpbIE MOXXHO H3Y4YHTh B
KOHKpeTHOM opranuzauuu. Kypcosasi paboTa BBIIIOJHAETCS HA 3aBEPIIAIOIIEM HTaIe
u3yueHHus: y4eOHOW IUCLMIUIMHBI, SIBISieTCS (OpPMOIM TBOpUECKOro oTuéra 3a

HpOﬁHCHHBIﬁ oTall 06y‘ICHI/IH U IIpHU3BAHA BbBIIBUTDH CITOCOOHOCTH CTYACHTOB Ha



OCHOBE TOJIyUYEHHBIX 3HAHUN CAaMOCTOSITENIBHO pellaTh KOHKPETHBIE MPaKTHYECKH
3a1a4H.

KypcoBass pabota momkHa BKIIOYaTh B ceOS  DJIEMEHTHl  HAay4HO-
UCCIIEIOBAaTENIbCKOIO XapakTepa; OHa CIOCOOCTBYET YINIyOJIEHHOMY H3Yy4YEHHIO
npenMeTa W TIPUOOPETEHHIO HABBIKOB JIOTMYECKOTO M3JIOKEHUS MaTepHala,
(GopMyTHUpPOBKM U OOOCHOBAHUIO COOCTBEHHBIX BBIBOJIOB, KPUTHUYECKOH OILICHKH
u3zydaeMo sutepaTypbl. CTyAEHTY HEOOXOAWMO TPOJEMOHCTPHPOBATH yMEHHUE
pabotaTh C HEOOXOAMMOM JMTEpPAaTypoi, 3aKOHOAATENbHBIMU aKTaMH, a TaKXke
yMeHHe 0000111aTh COOpaHHbIN HAYYHBIN U MPAKTUYECKUI MaTepral.

B nmpouecce BBINOMHEHHS KypcOBOW pabOThl y CTYIAEHTOB JIOJIKHBI

dbopmMupoBaThCs oOmienpodeccuoHalIbHbIE npodeccuoHaIbHbIE (OIIK)
KOMIICTCHITHH:
— OIIK-1.2 — wucnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MOJIEIIMPOBAHUS,

MaTeMaTUYECKOTO aHAIN3a, €CTECTBEHHOHAYYHbIC M OOIEHH)KEHEPHBIE 3HAHUS JIJIs
pelIeHus 3a7a4d B 00J1aCTH 3€MJIEYCTPOICTBA U KaaCTPOB;

— OIIK-7.1 — nemMoOHCTpUpYeT 3HAHUS JEUCTBYIONMX HOPMATUBHO-TIPABOBBIX
aKTOB, TPOM3BOICTBEHHO-OTPACIEBBHIX HOPMATHUBHBIX JIOKYMEHTOB, HOPMAaTHBHO-
TEXHUYECKOW U MHOW JTOKYMEHTAIIWH;

— OIIK-9.1 - o6Onagaer 0a30BBIMU 3HAHUSIMH O  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJOTHSIX W TPHHIMIAX WX paOOThl UIA pEIICHUs 3a1ad
podeCCHOHATLHOM JIeATEIbHOCTH;

— OIIK-9.2 — ocymecTBiseT NOUCK, aHanu3 U oTOOp coBpemeHHbix UT, ¢
y4eTOM TMPHUHIMIOB WX pPa0OThl, HEOOXOAMMBIX JJsl  pemieHus  3amad
podeCCUOHATLHOM JIeATEIbHOCTH;

— OIIK-9.3 — npuMeHsieT COBpeMEeHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU MpPHU

pelIieHUH 3a1a49 IpodeCcCHOHAIBHON ACATSIIbHOCTH



PA3JEJI 1. OBIIIUE TPEBOBAHUS K KYPCOBOM PABOTE

Hamnucanue KypcoBoil pabOThl SIBJISETCS 3aKIIOUUTENBHBIM 3TarloM 110
n3ydeHuro Kypca «/HxeHepHoe o0O0ycTpoicTBO TeppuTopum». C NOMOIIBIO
KypCOBOW pabOThl CTYACHTHl HAMpaBICHUS TMOJATOTOBKH «3€MIIEYyCTPOMCTBA U
KaJacTpbl» CMOTYT IOKa3aThb YMEHUE MPUMEHSATh HA NPAKTUKE IOJTYYEHHBIEC B
nporecce 00y4eHUs 3HaHMUSL.

KypcoBass pabGora mgomkHa OTpa)xkaTh 3HAHHE CTYJEHTOM OCHOBHBIX
HOPMATUBHO-TIPABOBBIX AKTOB, TEOPETHYECKHX IOJOKEHUA U OINPEICIICHUN,
3aKpEIJICHHBIX B JIAHHOW OTpaciii, HAy4YHBIX HCCICIOBAaHUN W MyOIuKanui
BEYIIUX CIEIUATNCTOB B 00JIACTH UHXKEHEPHOTO 00YCTPONCTBA TEPPUTOPHH.

Hanucanue KypcoBoil pabOThl UMEET LENH:

- CHCTEMaTU3UPOBATh U 3aKPENUTh MOJYYEHHBIE TEOPETUYECKUE 3HAHUS U
pakTUYeCKue yMmeHus 1o Kypey «MHxeHnepHoe 00yCTpONHCTBO TEPPUTOPUNY;

- NMPUMEHUTH TMOJYYCHHBIC 3HAHUS, YMEHHUS M NPAKTUYECKUN OMBIT MpHU
pElIEHUH KOMIUIEKCHBIX 33Ja4, B COOTBETCTBUM C OCHOBHBIMU BHJIAMU
npodeCCUOHANIBHON JieATeNIbHOCTH 110 HampasiieHuto 21.03.02 «3emiieycTpoiicTBO
U KaJIaCTPbI»;

- YIIIyOUTh TEOPETUYECKUE 3HAHUSI B COOTBETCTBUU C 33JIaHHON TEMOI;

- cpopMHpoBaTH YMEHUSI IPUMEHSITh TEOPETUUYECKUE 3HAHUS MPU PEUICHUU
HECTAH/IAPTHBIX 3a]1a4;

- chopmupoBaTh yMeHHUS pabOThl CO CIHEHHAIBHOM JIUTEPaTypoH,
CIIpAaBOYHOM, HOPMATMBHOM MW  [PaBOBOM  JOKYMEHTAllM€e U  HHBIMHU
UH()OPMAITMOHHBIMUA UCTOYHUKAMU;

- pa3BUTH NPO(PECCHOHATBLHYIO MUCBbMEHHYIO U YCTHYIO P€Ub CTYJICHTOB;

- chopmupoBath yMmeHUs (OPMYIUPOBATH JIOTUYECKH OOOCHOBAHHBIC
BBIBOJIBI, TPEIJIOKEHUSI K PEKOMEHIAITMH TI0 Pe3yIbTaTaM BBITIOJTHEHUS PaOOTHI;

- chopMupOBaTH YyMEHUS BBICTYNATh MEpPENl ayJUTOpUEH C TOKIAAOM IpH
3amuTe paboThl, KOMIETEHTHO OTBEYaTh HA BOMPOCHI, BECTU MPO(HECCHOHATBHYIO

AUCKYCCHIO, Y6€}KI[3TB OIIMOHCHTOB B MPAaBUJIbHOCTH IIPUHATBIX pemeHHﬁ;



- Pa3BUTb CHUCTCMHOC MBIITJICHUC, TBOPYCCKYIO HHUIINATUBY,
CaMOCTOATCIIBHOCTb, OPraHU30BaAaHHOCTb MW OTBCTCTBCHHOCTH CTYACHTOB 3a
IMPUHUMACMBIC PCIICHU A,

- OIpCaACIINTb TOTOBHOCTD CTYACHTA K HAITMCAHUTO I[HHHOMHOﬁ pa6OTBI;

- OIIPpCACIINTD T'OTOBHOCTDB CTYyACHTa K pa60Te, CBSI3aHHOM C
SGMHGYCTPOHTCHBHOﬁ n KEII[&CTpOBOﬁ ACATCIIBHOCTBIO B TOCYAAapPCTBCHHBIX,
KOMMCPYCCKHUX U HCKOMMCPUYCCKUX OPraHrU3alnAX;

KprOBaH pa60Ta — HHIUBUAYAJIBHOC HAYYHOC HCCICAOBAHUC CTYICHTA, B
KOTOPOM PACKPBIBAIOTCA TCOPECTUUCCKHUC /UM IMPAKTUYCCKHUEC BOIIPOCHI TCMbI Ha
OCHOBE aHaJin3a MHCHUM BCAYIIHNX CIICHHAJIMCTOB, HOPMATUBHLBIX ITPABOBLIX dKTOB
)51 HpaBOHpHMeHHTeHBHOﬁ IIPAaKTUKH. KprOBaﬂ pa60Ta JOJDKHA OBITH TBOPYCCKHUM

COUYMHEHHUEM T10 COJEPKAHUIO0, MOKA3bIBATh OOIIYIO U MPABOBYIO KYJIBTYPY aBTOpA.



PA3IEJI 2. BBIBOP TEMBI KYPCOBOM PABOTBI

2.1 O01Me moJIoKeHus

O6mas Tema KypcoBol pabGoTel 1o aucuuiuiuHe «WHxxeHepHoe
o0ycTpoiicTBO Tepputopum» - «MmkeHepHOe 00OpyIOBaHUE TEPPUTOPUU
MUKpopaiioHa». KaxxaoMmy cTyneHTy pyKOBOAMTENIb KYpCOBOM pabOThl BbIIAET
3ajanie (TIpuwiokeHrne A) B KOTOPOM YKa3bIBAaIOTCS pa3lIMYHbIE BapHUAHTHI
MCXOJIHBIX YUCJIOBBIX IaHHBIX 33JaHUs OJTHOTO U TOTO K€ COJIEePHKAHUSI.

[Ipu BBINIOJIHEHUU KYypCOBOM pabOThI CTyAEHTaM HEOOXOJIMMO pacCUUTATh
napameTpbl MONEPEYHOTr0 MNPOPUIsT MaruCTpadbHON yIWIBI OOLIErOpOICKOro
3HAYEHUS: ONPEACIIUTD IIUPUHY U B3aHMOPACIIOJIOKEHHUE €€ IIEMEHTOB, ITPOE3KEN
4acTH, TpPOTyapoB, TMOJOC 3€JIEHbIX HACaXJCHWI, a TakXke ONpeIeiuTh

HOTpC6HOCTB B MHKCHCPHBIX KOMMYHUKAIIUAX.

2.2 3aiaHue HA KYPCOBYIO padoTy

Benymuii mpenogaBatens 00s3aH BbIIATh CTYACHTY 3aJlaHUE Ha KYPCOBYIO
pabotry. 3amaHue Ha KypCOBYIO padOTy COACPKUT NaHHbBIE, JOCTATOYHBIC IS
MOCTAaHOBKM W pelieHus 3a7ady. B  3amaHum  ykas3bIBaeTCsd METOJUYecKas
JuTepaTypa U UHbIe HHPOPMAIMOHHBIE UICTOUHHUKHU, KOTOPbIE OyAYT HEOOXOIUMBI
JUTSL PACKPBITUSI TEMBI KypCOBOM paOOTHI.

3agaHue Ha KypCOBYIO palbOTy JOJDKHO MpeaycMaTpuBaTh HEOOXOAMMOCTh
yuéta B pabOTe MPaBOBBIX ACTIEKTOB PA3JIMYHBIX OTPACiICH MpaBa MPUMEHUTEIHHO
K TE€Me WCCJIEeOBaHWA. 3a/JlaHhe Ha TPOEKTHpoBaHWE odopmisieTcss Ha OaHKe,
BBINIOJIHEHHOM TUIIOTPadCKUM WIJIM MAIIMHOMUCHBIM CIoco0amu (MpuiioKeHue A).

3agaHue BBIAAETCS CTYJIEHTY HE3aBUCHUMO OT TEKYIIEeH yCIeBaeMOCTH

HCIIO3OHEC, YEM 3a HCACIIIO JO Hadajia BBIITOJIHCHUA KprOBOﬁ pa6OTI>I.
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PA3JIEJI 3. IIOPAJOK ITIOATOTOBKH, COAEP)KAHUE U
O®OPMJIEHUE KYPCOBOM PABOThHI

3.1. IlopsiaoKk MOATrOTOBKU KYPCOBOIl padoThI

[Tpu HanMcaHuM KypcoBOM pabOThI CTYACHT JOJIKEH:

- IPaBUWJIBHO MO00paTh U MPOaHATU3UPOBATh HOPMATHUBHBIE TIPABOBBIC AKThI
Y Hay4YHYIO JUTEPATYPY IO TEME;

- IPOAHAIM3UPOBATH M MCCIEAOBATH TOYKH 3PEHUS BEAYIIMX YYEHBIX IO
UCCIIeyeMOH NpoOeMaTHKE;

- BBISIBUTH CYUIIECTBYIOIIME MPOOJEMBI, KOJUIM3UU, MPOOENbl HCCIIETyeMO
TEMAaTHUKH U MOMBITATHCS BEIPA0OTaTh CBOM MPEIIOKEHUS M0 UX YPETYIUPOBAHUIO;

- 1o BO3MOKHOCTH UCII0JIb30BATh coOpaHHBI Martepual
MIPaBONPUMEHUTEIBHON TPAKTHKHU.

KypcoBasi pabGora MoOXeT OOBEAMHITH KAaK TEOPETHUECKHH, TaK W
MPaKTUYECKU MaTepual (MCIOIb30BAaHUE MATEPUAIOB, KOTOPBIE CTYJAEHThHI MOTJIH
HOJyYUTh TMPU TMPOXOXKIEHUU MPOU3ZBOJACTBEHHOW mpakTuku). OpHako He
UCKIIFOYAeTCSs M TIOATOTOBKA YHCTO TEOPETHYECKOH KypcoBoW paboTel. I[lpm
HallMCaHUU KypCOBOM pabOThl CTYJIEHTOM MOTYT HCHOJb30BATHCS TAKUE
HMCTOYHUKHU U JINTEPATYypa KaK:

- HOpMaTUBHBIE TIPABOBBIC AKTHI;

- TOKYMEHTBI MEXIYHAPOAHBIX OPTAHU3ALINII;

- MaTepuaibl MPAKTUKH;

- CTATUCTUYECKUE JAHHBIE;

- HEOMyOJIMKOBAHHbIE HCTOUYHUKH;

- HAy4Hasi ¥ IEPUONYECKAs JIUTEPaATypa;

- IHTEpHET pecypcesbl.
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3.2. Conep:xaHue M CTPYKTYpPa KypcoBoil padoThbl

CopnepkaHue KypcoBOMl paOOThl JIOJDKHO pPacKpbiBaTh €€ TeMy W
COOTBETCTBOBaTh IIaHy. OOBEM KypCOBOH pabOTHI HE MOJDKEH OBITh MEHBIIE 25
CTpaHMI] U He mpeBbiaTh 40 cTpaHUIl MAITMHOMUCHOTO TeKcTa (0€3 TUTYJIBHOIO
JIUCTA, 3aJ]aHusl, COJIEP KaHUS U CIIHCKA UCIIOJIb30BAHHBIX HCTOYHUKOB).

B cooTBeTcTBUM ¢ y4e€OHBIM IUIAHOM M paboyeld MporpamMMmbl JTHACHUTLIAHBI
CTYJEHTaM OTBOJUTCS Yachl JIJIsl CAMOCTOSTEILHON MOATOTOBKH KYpPCOBOM pabOTHI,
P STOM CTYJIEHT MOKET KOHCYIBTHPOBATHCS IO BOMPOCaM pabOThI B OTBEACHHOE
HAa 5TO BpEMs COMNIaCHO TpaduKy KOHCYJIbTAIlMil BEIYIIErO IPEernoaaBaTes.
CrpyKTypa KypcOBOM pabOThl COCTOUT U3 CIEIYIOMIUX 005A3aTEIbHBIX JIEMEHTOB:

- TUTYJIbHBINA JTUCT (IPUIIOKEHHE A);

- 3aaanue (npuioxenue b);

- COJIep>KaHue WU OrJiaBiieHue (Tpuioxenue B);

- BBEJICHUE;

- OCHOBHAsl 4acTh, pa3/elieHHas Ha TJIaBbl W maparpadbl WU pa3Aeiibl U
MyHKTHI (Mpujoxenue B);

- 3aKJIIOUYEHHUE;

- CIIMCOK UCMOJIb30BaHHBIX HCTOYHUKOB;

- IPUJIOKEHUA (IPU HATUYUN).

CooOepoicanue W oznagnenue pabOThl COCTOMT M3 TIJaB (pa3lenoB),
naparpa¢oB (IIyHKTOB), HaUMHAs OT BBEJICHMS W 3aKaHUMBAs MPHUIOKCHUSMHU, C
yKa3aHUEM CTPaHUIIbl Havyayla Kaxa0u riaBbl (pa3aena).

Bo 66edenuu xypcoBoil pabOTBl pacKphIBAIOTCS Takue 0O0s3aTeNbHBIC
AJIEMEHTHI KaK:

- aKTyaJIbHOCTh TEMBI,

- 11eJTb KYPCOBOM padOTHI;

- 33/1a4d, KOTOPBIE CTABUT Mepe]l COO0M CTYIEHT JJIsl TOCTHXKEHUS 1EIH;

- 00BEKT MCCIEI0OBAHHUS;

- IpEAMET UCCIICAOBAHUSA;
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- CTETICHb OCBEIIEHUSI TEMBI B JIUTEPATYPE C YKA3aHHEM OCHOBHBIX HAYYHBIX
HMCTOYHHUKOB, XapaKTEPHUCTHKW IMMapaMETPOB HOPMATHBHON 0as3bl HMCCICIOBAHUS,
NO3UIMKA BEIyIIUX aBTOPOB IO HUCCIEAyeMOl Teme (aHaJiu3 CTENeHH Hay4yHOM
M3YYEHHOCTH MPOOJIEMBI);

- XapaKTepUCTHUKA METO/I0B UCCIIEOBaAHUS;

- 0COOEHHOCTH CTPYKTYPHI PaOOTHI.

OcHosHas vacmb KypcOBOW paOOThI pa30MBaeTCs Ha TJaBbl (pa3zeinbl),
naparpadbl (MMyHKTHI, MOJMYHKTHI), B KOTOPBIX M3Jaraercs XOJi HCCJEeJI0BaHMUS,
000CHOBBIBAIOTCI W (OPMYJIHPYIOTCS €r0  MPOMEKYTOUYHBIE BBIBOJBI H
MIPETOKCHHS.

B xoHme rmaBel (paszgena) CTYACHT JOJDKEH OOOOIIUTh H3JI0KCHHBIM
Martepuan u chopMyIupoBaTh MPOMEKYTOUHBIE BBIBOJIBI, K KOTOPBIM OH TIPHIIICT.

B 3axnouenue kypcoBoil paboThl CTYIEHT 0000IIAET MO pe3ysibTaTaM padoTh
BCE BBIBOJIBI, PEKOMEH/IAINH, PETIOKECHHUS], HaIpaBJICHHBIC Ha
COBEPILIEHCTBOBAHME NPOOJIEMBbl HCClieqOBaHUsA. BBIBOIBI KypcoBOil pabOThI
JIOJKHBI COOTBETCTBOBATH 3aJladyaM HMCCIIEIOBAHUS, KOTOPhIE CTaBUJI Mepe]] co0oi
CTYyJICHT BO BBeIcHUM paboThl. He pekoMeHmyeTcs BBOAUTH B 3aKIIOUCHHC
BBIBOJIbI, KOTOPBHIE HE SBJSIOTCS PE3yJIbTATOM aHAM3a B OCHOBHOM 4acTH pabOTHI.
3aKiI04YeHUEe KypCOBOM paboOThl — camasi HeOoJsplmas 1mo o0beMy dYacTh, HO
MMEIOIIIasl TIPU TOM 0COOYI0 BaKHOCTh, TTOCKOJIbKY UMEHHO 3/IeCh B JIOTHYECKOU H
Kpatkoii ¢opMe JOHKHBI OBITh  MPEACTABICHBI HTOTOBBIE  PE3YyJbTATHI
UCCJICTOBAHMSI.

Benen 3a 3akimrodeHHeM MPUBOAMTCS CHUCOK UCNONIL30BAHHBIX UCTOYHUKOS,
Ha OCHOBE KOTOPBIX OBIJIO MPOBEACHO MCCIEAOBAHHUE, COCTOSIIMN U3 CIIEYIOMUX
9JacTei: HOPMATHBHBIC TNPABOBBIC aKTHI, PACIOJIaralOTCS B COOTBETCTBHM C HX
IOpUINYECKON CHJIOW W TI0O XPOHOJIOTHH; Jajieeé B CIHCKE HCIOJIb30BAHHBIX
HMCTOYHHUKOB OMHCHIBACTCS JIMTEPATypa, UCIOIb3yeMasl MPU HAMMMCAHUU KYPCOBOM
pabotel. HayuHas nuTepaTypa CUCTEMaTU3MpYyeTCs MO an(aBUTy aBTOPOB WIIU
3arnaBuid yaeOHUKOB, MOHOTpaduit u T.1. CTyACHTBI TaKKe MOTYT HCIOJb30BaTh

UHTEPHET MCTOYHUKH JJII HAmUCaHUs KypCOBOM pabOThI, MPU ATOM OHHU OYIyT
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pacronaraTbCs 1ocjie HAy4YHOH JUTepaTypsl. B ClIMCKe HCTOYHUKOB U JIMTEPATyPhI
YKa3bIBAIOTCSA TOJBKO HCIIOJIB30BaHHBIE aBTOPOM HMCTOYHHMKM W JIMTEPATypa, Ha
KOTOpBIE €CThb CChbUIKM B padore. CTyaeHT o00s3aH clenarb CHOCKM Ha
HCIIOJIb3yEMbIE UM B TEKCTE JIUTEPATypHbIC UICTOYHUKN U HOPMATUBHBIE IPABOBBIC
aKTBI.

Ilocne cnucka  UCHONB30BAHHBIX ~ MCTOYHUKOB  CTYIEHT  IIPUBOJHUT
NPUTIOHCEHUSL.

Marepuansl 1 (opMysbl JUisl pacueToB, HEOOXOAUMBIE MAJisi HaNMCAHUSA

KypCOBOM pabOThl, NPEICTABIEHbI B IPUIIOKEHHUH [

3.3. OpopmiieHue KypcoBoi padoThI

Odopmienne KypcoBoi paOOThI JOKHO B MOJHOW MEpEe COOTBETCTBOBATH
«TpeboBanusiM Kk O(OPMIIEHHIO KYPCOBBIX, BBITYCKHBIX KBaJTU(UKALIMOHHBIX
paboT (IMPOEKTOB) M JAPYTUX MUCBMEHHBIX PAOOT CTYIEHTOB» pa3pabOTaHHBIX B
cootBerctBuM ¢ ['OCT 7.12-93, TOCT 2.105-95, 'OCT 7.80-2000, I'OCT 7.32-
2001 u T'OCT P 7.0.5-2008 wu yrBepxkaeHHbix B Kamyxckom ¢dunuane
PITAYMCXA umenu K. A. Tumupssena.
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PA3/IEJI 4. OPTAHU3ALIMSI U PYKOBOJICTBO KYPCOBOM
PABOTOM

Brimonnenne KypcoBoi pabOThI MPOBOAMTCA COTJIACHO YUYEOHOMY IUIaHY
21.03.02 «3emieycTpoCTBO U KaJacTphl», MpoPuiib «3eMICYyCTPOMCTBO» B 4-0M
cemecTpe. 3amuTa KypcoBOW paboThl MPOBOAUTCA [0 Hadajda 3a4y€THO-
AK3aMEHALlMOHHOMN CECCHH.

B ciywae ycraHOBIEHWM JI€KAaHATOM arpoOHOMHUYECKOro (pakyibreTa
MHJUBUyaJIbHOTO Tpaduka y4eOHOro MpoIecca, MOXKET OBbITh MPETyCMOTPEHO
KypCcOBOM pabOThl B HMHBIE CpPOKH. B 3TOM ciyyae Komusi WHIUBUAYAJIBHOTO
rpaduka HarpaBJsieTCs Ha COOTBETCTBYIONTYIO Kadeapy U 3aBeayromuil kadenpoit
YCTaHaBJIMBAET JJIsl JAHHOTO CTYACHTA MHIWBUAYAIbHBINA rpad)K KOHCYIbTAIIUM.

Kaxmomy cTyaeHTy Ha3HadaeTrcss pyKOBOAMUTENb (KOHCYJIbTAHT) IS
WUHIUBUYaIbHBIX KOHCYJIbTAIUH.

3agaHue Ha KypcoByl0 paboTy (mpuioxkeHue b) BbIga€rcs 3a MOIMNUCHIO
PYKOBOJIMTENS MPOEKTAa M AaTHpyeTcss AHEM Bbiaaud. [lepBas KOHCYNbTallUs IO
KypCcoBOH paboTe sBisieTcs rpynmnoBoil. B e€ xoze pa3zbacHs0TCS 3a1auu paboThI
JUISL JTaHHOM JTMCUMILUIMHBI, TpeOOBaHUs, TpeAbsIBIseMble K pabdoTe B 4YacTH
conepxkaHusi U 0OpMIICHUS, CYIIIHOCTh BBIJAHHBIX 3a/JIaHUM, OCBEIIAETCS CBS3b
3a/laHUi C COOTBETCTBYIOLIMMHU Pa3feiaMHu YUeOHbIX TUCHUILINH, PEKOMEHYETCS
OCHOBHAsl JIMTEpaTypa, MaloTcs OOIMe YyKa3aHUs 10 BBIMIOJHEHUIO pPabOTHI,
coo0uiaeTcsi MOPSIIOK OpraHU3allMd M 3alUTbl, KPUTEPUU OLIEHKH KYpCOBOM
padoTHI.

[Tocnenyronue KOHCYJNBTAIIMM TIO BBIIOJIHEHUIO KYpPCOBOWM pabOThHI, Kak
MPaBUJIO, UHIUBUIYAIbHBIE KOTOPBIE MPOBOISTCS B COOTBETCTBHH C TpapuKOM
KOHCYJIbTallMM TpernojaBarens (pykoBoautens). B ciydae BO3HHUKHOBEHUS
3aTpyAHEHUN OO0IIero xapakrepa y OOJBIIMHCTBA CTYJAEHTOB TPYIITBI BO3MOMKHO
POBENICHUSI TPYIIIOBLIX KOHCYJIbTalui. B x0/1e MHANBUAYaTbHBIX KOHCYJIBTALIUM
MIPETNo/IaBaTellb MPOBEPSET BBIMOTHEHHBIC pa3fensl padoTel. Bce ommbku u

HCI[Opa6OTKI/I YKa3bIBaAlOTCA CTYACHTY, II0O HUM OOJIZKHBI OBITH JAaHbl Pa3bACHCHUA
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UM yKa3aHWA 1O YCTPAHEHUIO HEJOCTAaTKOB, B TOM YHCIE MyTEM YKa3aHUsS
JOTIOJIHUTENbHBIX ~ MH(QOPMAIIMOHHBIX HUCTOYHUKOB, MO3BOJIAIOMIUX  TTOMOYb
CTYJIGHTY TOHATH JOMYIIEHHbIE WM OIIMOKM M HAWTHU NPaBWIbHBIA MYyTh K
pemieHnio Borpoca. OTBETCTBEHHOCTh 3a pE3yNbTaThl BBINOJHEHHUS KYpPCOBOM
paboThI MpHU €€ 3alIUTEe MOJHOCTHIO HECET CTY/IEHT.

PykoBoauTenb KypcoBoi paboThl 00s3aH MUCbMEHHO (B (hopMe JTOKIaTHOM
3aMUCKN) COOOIMHTH 3aBeAyromieMy Kadeapodr o (akTe HESBKH CTyACHTa B
YCTaHOBJICHHBIN CPOK JJIsl OJTyYEHUS 3aaHMsl.

B xozme TmOArOTOBKM K 3alIUTE KYpCOBOM  padOThl  CTYAEHTOM
MOATrOTaBIMBAETCA JOKIAA U / WU Ipe3eHTanus (TeKCT JOKIaAa U WIUTFOCTPALIMH K
Hemy). [lpe3deHTamms [okimaga B XOJE€ KOHCYJbTallMil COTJIAaCOBBIBAETCS C
PYKOBOJIUTEIIEM.

[To 3aBepmieHNH pabOTHI CTYACHT MOJANUCHIBAECT MOSACHUTEIBHYIO 3aIUCKY,
nepenaét e€, a TakiKe 3IJIEKTPOHHYI0 KONHUIO TOSCHUTENIBHON 3amiCcKu Ha
PacCMOTPEHHUE PYKOBOJUTENIO0 KYypCOBOM padOThI, ¢ 3aHECEHHWEM JAaThbl CIayd B
crenuanbHelil xKypHan. Ecin pa®oTa, Mo MHEHHIO PYKOBOJIUTENS, YIOBIETBOPSIET
MPEeIbIBISIEMBIM TPEOOBAHUSAM, TO PYKOBOAMTENH MOMANUCHIBACT MOSCHUTEIHHYIO
3allUCKy, T.6. JIONyCKaeT CTyJaeHTa K 3amure. Eciu  pykoBoAMTENb
OPOEKTUPOBAHUSA CYMTAET, 4YTO paboTa HE YJOBJIETBOPSET MNPEAbABISIEMbIM
TpeOOBaHUSIM, TO OH HE TMOAMNKCHIBAET MaTepuaiabl pPadOThl M MHCHMEHHO
00OCHOBBIBAET CBOE pELICHHE Ha TUTYJIHHOM JIMCTE MOSICHUTEIbHOW 3alUCKU WU
B KOMMEHTapHsIX Ha OTACTbHBIX JIHCTaX, T.e. CTYJCHT HE JIOMYyCKaeTCs K 3aluTe
KypcoBoii paboTte. OH 00s3aH YCTPAaHUTh OIIMOKU M TOBTOPHO IPEIOCTABUTH
paboTy pYKOBOAMTEIIO AJIsl TPOBEPKHU.

Ecnu cTyneHT He mpeAcTaBuil 3aBepIICHHBIN pa0oTy B yCTaHOBJICHHBIN CPOK
[0 HEYBAXKUTEJIBHON MPHUUMHE, TO PYKOBOJIUTENIb KypCOBOM pabOT HE MPOBEPSIET
MaTepuanbl. B 1maHHOM cimydae CTyOeHT o00s3aH OOpaTUThCS B JeKaHAT
arpoHOMHYecKoro (akynpTrera € OOBSCHEHHEM TMPUYUH, KOTOpbIE €My He
MO3BOJIUIIM B CPOK NPEIbsIBUTH paboTy pykoBoauTemo. Ecnmu nexkanat coyter

[MPUYINHY YBaX(HTGHBHOﬁ, TO Ha TUTYJIbHOM JIMCTC TaKoOH pa6OTI>I JOJIZKHa CTOATDH
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MOAMHKCH (IOMYCK) pa3peniaronuii CTyICHTY MPEICTaBUTh Pa0OTy PYKOBOIUTEIIO.

B cBsi3u ¢ Tem, 4TO MJIA MOATOTOBKH KYpPCOBOW PabOTHI MO AMCITUILUIMHE
«HxeHepHoe 00YCTpPOMCTBO TEPPUTOPUU» TpedyeTcs NOCTYyN K HOPMATHUBHO-
MPaBOBBIM aKTaM, Kadeapa NpeoCTaBIAET CleUaIbHbIe KaOMHETHI C BBIXOJIOM B
ceth VHTEpHET, a Tak’ke KOMMEPUYECKYI0 BEPCHUIO CIIPABOYHO-TIPABOBOM CHUCTEMBI

«KoncynpranT [Tnrocy.
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PA3JEJI 5. TOPSIIOK 3AIIIMTHI KYPCOBOM PABOTHI 1 KPUTEPUU
BBICTABJIEHUA OIIEHOK

5.1. Ilopsiiok 3aIUTHI KYPCOBO padoThI

3amuTa sBIsSETCS 00s3aTENbHON (DOPMON MPOBEPKH KayecTBa KypCOBOM
paboThl, CTENEHU NOCTHKEHHUS LIEIU M YCHEIIHOCTH pelleHus 3aaad. B To xe
BpeMs MOJArOTOBKA K 3alllUT€ M cama [pouenypa €€ MNpOBEIEHUS TaKXKe
CIIOCOOCTBYIOT PEIICHUIO 3a/a4.

[Tpuém 3amuThl KypcoBoi pabOThl MPOBOAUTCS KOMHCCHEH, HAa3HAYECHHOU
MMCbMEHHBIM  paclopsLKEHHEM  3aBeayroliero kadenpoil. B pacnopspkeHuu
IPUBOJUTCS COCTaB KOMHMCCUHM, a TaKXKE JaTa, BpeMs U HOMEpP ayJUTOpUHU, B
KOTOpOM OyAeT MpOM3BOAMTHCA 3aluTa. ['paduk 3aluT COCTABIAETCA C yUYETOM
3aHATOCTH CTYIAEHTOB MO JpYruM aucuuiimHaM. Komwuccusi cocTtoutr w3 TpeEX
npernojaaBareneil kageapsl: JEKTopa MO JAHHOM JUCUUIUIMHE (TpeacenaTelib
KOMHCCUHU), PYKOBOJUTENS KypcOBOM  paboThl, TpernojaBaTes JTaHHOU
JUCLMIUTAHBI WM CMEXHOU JUCIUILIUHBIL.

3amuTa KypcoBOM paboThl NPOU3BOAUTCS NYOIMYHO, B MPUCYTCTBHUU
CTYJIEHTOB, 3alllMILAIIUX pabdoTel B 3TOT JeHb. Ha 3amure Moryt
IpPUCYTCTBOBaTh TpernoaaBareny @Pwinana, a TakXKe MOPEICTaBUTENN HHBIX
OpraHu3aI1u.

Ha 3ammty mnpeacraBisieTcss TMOSCHUTENIbHAS 3alUCKa C  MOJMNUCAMHU
CTYJIEHTa U PYKOBOJMTEIIA. 3alIUTa COCTOUT U3 JIOKJIaJa ITPOJIOJIKUTEIBHOCTBIO 5-
8 MUHYT U OTBETOB CTYJIEHTa Ha BOMPOCHI YWIEHOB KOMHCCHH U MPUCYTCTBYIOIIHX.

I[JI?I HIUTIOCTpalvu A0KJIaJla CTYACHTOM MOKCT OBITH MCITOJIb30BaHa IIpC3CHTauA.
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5.2. Kpurepuu oueHKH KypcoBoii padoThl

[lo pesynbTaTam 3amIUThl KYpCOBOM pabOTHI BBICTABISETCS 3a4€T C
mudepeHITMPOBAaHHON OIEHKOW M0 YeTHIPEXOAUTbHON cucTeME («OTIMYHOY,
«XOPOUIOY, KYAOBIETBOPUTEIHHOY, HEYAOBIECTBOPUTEIHHOY).

KpurepusiMmu o1ieHKd KypcoBOM paOOTHI SIBISIOTCS:

- aKTYaJIbHOCTbh TEMbI UCCIIEAOBAHMS;

- ICTI0JIb30BaHHE HOPMATUBHBIX AKTOB, IPABOBOW JINTEPATYPHIL;

- TBOPYECKUI NOJIXO0J1 K pa3pabOTKE TEMBI;

- IPAaBUJILHOCTh U Hay4YHasi 000CHOBAHHOCTh BBIBOJIOB;

- CTHJIb U3JI0KCHUS;

- aKKypaTHOCTb B 0()OPMIIEHUH PAOOTHI;

- CTeNneHb NpodecCHOHATHFHON MOJATOTOBICHHOCTH, MPOSBUBIIAACS KaK B
coJiepKaHUM pabOThI, TaK U B OTBETAX CTYACHTA HA BOMPOCHI B MIPOIIECCE 3ALTUTHI
paboTHI.

[Ipu ompeneneHUM OKOHYATEILHON OIICHKU IO 3alllUTE€ KypCOBOH PabOTHI
YUHUTBIBAIOTCS JIOKJIAJ CTYJEHTA, €ro OTBEThl Ha BOMNPOCHI YJIEHOB KOMUCCHH,
OT3bIB pykoBoauTenss. OLEHKa Omnpenensiercs MO pe3yJpTaTaM TIOJIOCOBAaHUS
YJICHOB KOMHCCHH.

Ecnun xomuccusi ycTaHaBiIuBaeT, 4YTO Marepuaibl padoOThl colepkaT
HEJIONyCTUMBIE MPSMbIE€ 3aMMCTBOBAHHUSI, TO MPOLIEIypa 3alIUThl HE IPOBOJUTCS, a
no pe3ynbTaram KypCcOBOM paboThI BBICTaBJISIETCS OLICHKA
«HEYJOBJIETBOPUTEIHHO.

[TonoxuTenbHble OLEHKUM MO pe3yjbTaTaM 3allUuThl MPOCTABISIOTCS
YJIeHAMH KOMHMCCHUM B 3a4ETHYIO KHUXKY CTYJIE€HTa W B JK3aMEHAI[MOHHYIO
BEZOMOCTH (00s13aTeNIbHBI MOAMNUCH BCEX YICHOB KOMUCCHH).

CryzaeHTam, MOJYYMBIIMM HEYAOBIETBOPUTEIBHYIO OLIEHKY IO KypCOBOW
paboTe, MpenoCTaBIsAETCs MPaBO BbIOOpA HOBOW T€MbI KypcOBOW pabOThI WU, TO
PELIEHUI0 KOMHCCHH, TOPA0OOTKU MPEKHEN TEMBI U ONPEAEIISAETCS HOBBIA CPOK IS

€€ BBINIOJIHEHUS U 3allIUTHhI.
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B ciydae HesiBKM CTyJeHTa Ha 3allIUTy B ONpeaesieHHOe TpaduKkoM BpeMs B
HK3aMEHAllMOHHYI0 BEIOMOCTb «HE SBWICS» M 3aBEpseTCs NOANUCAMH BCEX
YJICHOB KOMHCCHHU. JlekaH (akyiapTeTa BBIACHAET IPUUMHY HESABKH CTY/ACHTa Ha
3alIATY B TEYEHWE JECATH JHEW W B Clydae [PU3HAHHUS MPUYUHBI
HEYBAKUTENBHON MPUHUMAET MEPBI TUCLUIUIMHAPHOTO B3bICKAHUSA K CTYJICHTY.

[ToBTOpHas 3ammra KypcoBOM pabOThl MO OJHOM JOIycKaeTcss He Ooiee
IByX pa3. I'paduk MOBTOPHBIX 3alIUT YTBEPKAAETCA 3aBEAYIOUINM Kadeapoi.
CrTyneHTsl, HE TPEIbSIBUBLINE K 3allIUTE, UM HE 3alLUTUBLINE KYpCOBYIO padoTy
JI0 Hayajga O4epeIHON IK3aMEHALMOHHOW CECCHM, WM IOJYYMBILHE IIPU 3aILNATE
HEY/IOBJIETBOPUTENIBHYIO  OLEHKY CUHMTAIOTCS HMMEIOIMMU  aKaJIeMHYECKYIO

3aJOJDKCHHOCTD
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[MTPMJIOXKEHUME A

MUHHUCTEPCTBO CEJbCKOI'O XO3SHCTBA POCCUMCKOM ®EJEPALIUU

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJXKETHOE OBPA30OBATEJIBHOE VUYPEXIEHHWE BBICILIET'O OBPA3OBAHUS

POCCUMCKNU IT'OCYJAPCTBEHHDBIN ATPAPHBIV YHUBEPCUTET - MCXA

umenu K.A. THUMUPSA3EBA
(®I'BOY BO PI'AY - MCXA umenu K.A. TumupsizeBa)

KAJYKCKUN OUITUAJL

®AKYJBTET ATPOTEXHOJIOT U, THXXKEHEPUH U 3EMJIEYCTPOMCTBA
KA®EPA 3EMJIEYCTPOMCTBA U KAJIACTPOB

KYPCOBASA PABOTA

no nucuuruinHe «mkeHepHoe 00yCTpOUCTBO TEPPUTOPUIN

Ha TeMy: «IH)XeHepHOe 000py0BaHHE TEPPUTOPUU MUKPOPANOHAY»

JlaTa cnauu: «

»

JlaTa 3aIuThl; «

»
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Hcnomuutens: rpymma, Kypc, (¢akylbTerT,
®UO crynenra

PykoBoauTens: ydyeHas CTENEHb, YYEHOE 3Ba-
Hue, DO nmpenogasarens

K 3amure nomyckaercs

OneHka

(TOANMCH YJICHOB KOMHCCHH)



[MPUJIOXXEHUE b

MHUHHUCTEPCTBO CEJBCKOTIO XO3SIHCTBA POCCUMCKOM ®EJIEPAIIUA
GOENEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BbICHIEI'O OBPA3OBAHUA

POCCUMICKHUM T'OCYJAPCTBEHHDBIN ATPAPHBIII YHUBEPCUTET —- MCXA
nmenn K.A. TUMUPSI3EBA
(®I'BOY BO PI'AY - MCXA umenu K.A. TumupsizeBa)

KAJTYKCKHAA OUTAAJT

®AKYJBTET ATPOTEXHOJIOT U, TH)KEHEPUH U 3EMJIEYCTPOMCTBA
KA®EPA 3EMJIEYCTPOMCTBA U KAJIACTPOB

3AJJAHUE

Ha KypCOBYIO paOOTy MO JTUCIHUILTNHE
«mxenepHoe 00yCTPONCTBO TEPPUTOPUI))

CryneHr I'pynna
PykoBoauTenb (KOHCYIBTAHT)

1. Tema KypcoBoi pabOThI:

(HaMeHOBaHHE TEMBI)
2. OCHOBHOE coJiepkaHue (MCXOHBIC YMCIIOBHIC TAHHBIC):
JlerxkoBbie aBTOMOOMIIN ez./yac

['py30Bble aBTOMOOMIIN en./yac

ABTOOYCHI en./gac
TponneiOyce en./yac

[Temexoapl qen./dqac

PacuerHast ckopocTh TpaHCIOpTa KM/4ac
Kpacnas da3za cBerodopa t; c
Kentas daza cBeTodopa tx c
3enenas ¢asza ceerodopa t, c
[IpoosbHbIA YKIOH | (TOABEM/CITYCK)

JlopoKHOE IOKPBITHE
KonuuecTBo kutenei MukpopaioHa qell.

Crenenp 611aroycTpoiicTBa 30H KUIJIOH 3aCTPOIKU

[IimoTHOCTH 3aCTPOMKU MUKpPOpPaOHa %

BricoTHOCTE 31aHUNi
[Tmomaae Mukpopaiiona ,Ta
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3. TpeboBanus K 0POPMIIEHUIO
[TosicauTenpHas 3ammWcka JOJDKHA OBITH  O(QOpMIIGHA B pemakTope
Microsoft®Word B coorBercTBHH ¢ «TpeGoBaHMAME K OQOPMICHHIO KYpPCO-
BbIX, BBIITYCKHBIX KBATM(PUKAIMOHHBIX padOT (MPOEKTOB) U JPYTrUX MUCHMEH-
HBIX paboT ctyneHToB» KO PI'AY-MCXA umenu K. A. Tumupsizena.
B nosicHUTENpHOM 3alMCKE TOJKHBI COEPKATHCS CIETYIOIINE Pa3aeIbl:
BBEIEHHUE. . ..ot

['JTABA 1. TEOPETUYECKOE 1 HOPMATUBHO-TIPABOBOE
OBOCHOBAHUME MHXXEHEPHOI'O OBOPYJIOBAHUMA
TEPPUTOPUU MUKPOPAMIOHA. ..o,

I'JIABA 2. UTH)KEHEPHOE OBECITEYUEHUE MUKPOPAHMOHA........................

2.1. BogocHaOxeHue. PacdeT mMOTPEOHOCTH B BOJC. ....evvveenneennnennnannnn.
2.2. Kananuzanusi. PacueT BOJOOTBEICHHUSA. .. .uuvenneeeneeenieenneeeneeannennns
2.3. TennocHa6xenue. Pacuer TerionotpeOieHus: HACEJICHHOTO MyHKTA. .
2.4. 'azocHabxenue. Pacyet razonoTpeOaeHusT HACEICHHOTO MyHKTA. ... ..

2.5. DnekTpocHabkeHue. Pacuer 2eKTpONOTPEOICHHS . .....vvenvveennnes .

['JTABA 3. OPTAHU3ALMA TPAHCIIOPTHOI'O U ITEIHEXOJHOI'O
JIBMKEHUS MUKPOPAMOHA ..ot

3.1. OnpeneneHue MMUPUHBI MPOEIKEH YACTH YITHUIIBI. ... vvvenneeenneennennnnn

3.2. YCTaHOBIICHUE TTUPHHBI TPOTYAPA. v e evveenneenreanneanneennneanneanneennns

3.3. Be10Op THIA MOTIEPETHOTO MPOPHIIT. ... eeveenreenreenreeanneenneannennn.

3.4. OuepTaHue MOMEPEUHOTO TTPOMHUIIS. ... ureeeereeennreeareeennreeannnnnn,

3.5. PazMentieHUE 3€JIEHBIX HACAKICHMM . . ..o eeneeenee e e e eee e
B 1 01 T8 () 1 (Pt
CHIHUCOK MCTIOIB30BAHHBIX MCTOUHHKOB. ...t tnntttteeannnneeeeannneeeeeanneeeeeannnns

L0 0] 85 007 X<) 1 (<

JlaTa BbI1a4Yun
PykoBoauTenb (KOHCYJIBTaHT)

(moamuce)
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Bsenenue

['JIABA 1

[MTPMJIOKEHHME B

COJIEP)KAHUE

. TEOPETMYECKOE 1 HOPMATHBHO-IIPABOBOE
OBOCHOBAHUME MH)XEHEPHOI'O OBOPY IOBAHIA
TEPPUTOPUU MUKPOPAMIOHA..............iiiiiiiiiiieeii )

I'JTABA 2. UH)KEHEPHOE OBECITEYUEHUE MUKPOPAMOHA.....................

2.1
2.2
2.3
2.4
2.5
I'JTABA 3

3.1

3.2
3.3

. BoocHabxenue. Pac4eT MOTPEOHOCTH B BOMIC. ...vvenvveeennneeannnnnnnn,
. Kananuzanus. Pacuer BOJOOTBEACHM. ... .vvuvinuineeiiiinieaneiaennens,
. Termocuna6xenue. Pacuer teronorpedieHus HacCeJIEHHOTO MYHKTA. .
. 'azocHabxenue. PacyeT razonotpeOieHUsI HACEJIEHHOTO MyHKTA. .. ...

. DnexktpocHabxkeHue. Pacuer aneKTponoTpeOaeHHS . .....ouvveennennn....,

. OPTAHU3ALIMA TPAHCIIOPTHOI'O U ITEIHEXOAHOI'O
JIBIOKEHUS MUKPOPAMOHA ..o

. OnpeneneHre MUPUHBI TPOE3KEN YACTU YIIULBL. . ..enueeeennneennnnnn.

. YCTAHOBJICHUE IIUPUHBI TPOTYAPA. .. vvvvvveeereeeeennnnnnnnnnneeeeeeeeeennn

. BEIOOp THTIA TOTIEPEUHOTO TPODUIIS . .o vveeneeeneeeneeanieenneenneannnnns

3.4. OuepTaHue MOMEPEUHOTO TTPODUIIS. .. ereeenrreenreeaeeeennneeennnenns

3.5. PazMeltieHUE 3€TIEHBIX HACAKICHMM . . ..o eeveeeee e eeeeeeeeaeeaeennnnn

7 ) 01 1 {0 ) (53517 (<

CIHCOK MCITOJTE30BAHHBIX MCTOUHMKOB. . ..ttt et eetieeeeeeeenaeeeeeennnnnns

L0000 007 2X=) 06 (P
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[MPUJIOXEHUE I

[JIABA 1. TEOPETUYECKOE 1 HOPMATUBHO-IIPABOBOE
OBOCHOBAHMUE UHXXEHEPHOI'O OBOPYJIOBAHNS TEPPUTOPUU
MHKPOPAMOHA

HmxenepHoe obecriedeHne COBPEMEHHOTO Tropoja MpeacTaBiseT coOou
CJI0KHYIO CUCTEMY MH)KEHEPHBIX KOMMYHHUKALIUM, COOPYKEHUN U BCIIOMOTaTelb-
HBIX yCTpoMCTB. MHXEeHEepHbIE KOMMYHUKAIIUU OBIBAIOT MOJA3EMHBIMHU, HA3EMHbI-
MU 1 HAJA3€MHBIMU.

[Ton3emMHblE MH)KEHEPHBIE CETH, INIABHBIM OOPa30M HCIOJIb3yEMBbIE B IOpO-
JlaxX, SBJIAIOTCS OJIHUM M3 BaXXHEUIIUX 3JIEMEHTOB MH)KEHEPHOI'o 0JIaroycTpoicTBa
TOPOJICKUX TeppUTOpUM. ['Opojckue MoA3eMHBIE CETH IIPEAHA3HAYEHBbI U1 KOM-
MJIEKCHOTO ¥ TIOJHOTO OOCTY>KHMBaHUS HYXKIl TOPOJCKOTO HaceNieHUus, KyJIbTypHO-
OBITOBBIX MPEANPHUATHI U MOTPEOHOCTEN MPOMBINIICHHOCTH. K MOa3eMHBIM HHXKE-
HEPHBIM CETSIM OTHOCSITCS TPYOOIPOBO/IbI, KAOEIH U KOJIIEKTOPHI.

Mukpopaiion obecrieurBaeTcsi BCEMU BUJIaMU UH)XCHEPHBIX KOMMYHHMKAIIUI:
BOJIOCHAOKEHWE, KaHAIU3allks, Ta3, TEIUIO U dJIEKTpOoCcHa0KeHHe, TenedhoHn3aIus,
paguoBEIaHNe, TEIECBUICHUE.

BononpoBoaHas cetb nmpeaHazHayeHa JJIsl CHAOKEHHsI BOJOM KUJIBIX U 00-
IIECTBEHHBIX 37aHUN U OOecreyYeHue MPOTHBOMOXKAPHBIX TpeboBanwmii. s mo-
JIMBKU 3€JIEHBIX HACAXKICHHUN MPETyCMOTPEH MOJMBOYHBIA BOJIOIMPOBOJ MEIKOIO
3asoxkeHud. OHa NPOEKTUPYETCs, KaK MPaBUIIO, KOJIBILIEBOM, ITPU KOTOPOU CO3/1aeT-
Ci WIM BHEIIHEE KOJIBLO IO YJHIAM, OKPYKAIOIIUM MUKPOPANOH, WK BHYTPHU
MHUKpOparoHa. B HEKOTOPBIX ciaydasx NPOKIAAbIBAIOT BHYTPUMUKPOPANOHHYIO
CBsI3Ky. BomonpoBoa AOJKEH UMETh HE MEHEE JIBYX BBOJOB B MUKpOpanoH. [[ns
OTACJNBHBIX 3JaHUN WJIM TPYNIIBl UX, PACIOJIOKEHHBIX B IOBBIIMIEHHBIX MECTAX,
MIPEAYyCMaTPUBAIOT MECTHBIE YCTAHOBKH ISl OBBILICHUS HAIlOpa.

KananuszanuonHass ceTb pa3MeIIaeTcsi B COOTBETCTBUU C IUIAHUPOBOYHBIM

pElLIEHUEM KHIIOTO KOMILIEKCA U YKIIOHOM pelibeda (BepTUKaabHas MJIaHUPOBKA) U
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BBIBOJIUTCSI B OOILErOPOJCKYI0 KaHATU3alMOHHYIO ceTh. KaHanmm3almoHHbIE BbI-
IIyCKH OT 3JaHUM WM OT KAKJIOM CEKUMHU JIMHOM 10 20 M OACOEIUHSIOTCS Yepe3
CMOTPOBBIE KOJIOAIBI K BHYTPUMUKPOPAHOHHON CETH, KOTOPasi COEIUHSIETCA C Ce-
TBIO TOPOJCKOW KaHanu3anuu. B 3aBHCHMOCTH OT penbed)a MECTHOCTH CXEMa
TPaCCUPOBKHU KaHAIM3AIMOHHON CETH MOXET OBbITh Ha MOHUKEHHYIO CTOPOHY, MO
MEpUMETPY WIM BHYTpUMHKpopailoHHas. llocnenHsss mpoeKkTupyeTcss B TOM CIy-
yae, KOrja Ha TEPPUTOPUHA MUKPOPANOHA PACIIONAraeTcs sIpKO BBIPAKEHHBIN TAJIb-
BET WJIY OBpar, KOTOPBIE 110 BEPTUKAIBHON INIAHUPOBKE HE MOJIEKAT 3aChIIKE.

TennocHabxeHnne Mukpopaiiona ocymiectsisiercss oT TOL] uepes ropojackue
MarvucTpajgbHbIE CETH, KOTOPBIE BBOJATCS B MUKPOPAWOH LEHTPAJIBbHOMY TEIUIOBO-
My IYHKTY, OTKYyZa II0 MECTHOM TEILIOCETU TEILNIOHOCUTENb PACIpPEACIISETCs 10
MHKPOPANOHY.

["a3ocHabkeHne UIeT Yepe3 MarucTpaibHbIN ra30MpoBOJl K ra3opacipeaesu-
TeabHBIM ycTaHoBKaM (I'PY), oTkyna pacnpeensieTcst mo *KuibiM 31aHUSIM.

DNeKTpOCHA0KEHHE MUKPOPAOH MOJIy4aeT OT PAalOHHOM MOJCTAaHIMU Yepe3
OTBETBJICHUS K MOJACTAHLUHU, OT KOTOPOH B KHJIbIE I0Ma, OOIIECTBEHHbIE 3AaHUS U
pabouue 0OBEKTHI UAET JUHUS MTEPEAAUN.

NHxeHepHble KOMMYHMKAIIMM MPOKJIAJbIBAIOTCS JIMHEHMHO (BOJOMPOBOJ,
TEIUIONPOBOJI) B OAHOM 0O0IIel Tpacce B KaHaAIaX M3 COOPHBIX JOTKOB. Takxke mc-
MOJIb3YETCA MPOKIAAKa PA3BOAIINX CETEN M0 TEXHUYECKUM MOAIOIBAM WJIHU TPH-
CTEHHBIM KaHaJIaM 3JaHHU.

B naHHOV riiaBe CTyAEHT pacKpbIBacT IIPUHIUIIBI IPOBEACHUS MEPOIIPUITUN
10 MHXEHEPHOMY 000PYI0BAHUIO TEPPUTOPUM MUKpOpaiioHa. JlaHHbIe Meponpusi-
TUSl BKJIIOYAIOT XapaKTEPUCTUKY TEXHUYECKUX CHUCTEM BOJIOCHAOKEHHMsSI, BOIOOT-
BEJICHHUS, TEIJIOCHAOXKEHHUS, ra30- U AJIEKTPOCHAOKEHUS] HAa yYpOBHE IMPOEKTa 3a-
CTPOMKH MHUKPOpPANOHA, IMPUHILIUIIBI TPOKJIAJIKA WHKEHEPHBIX CETEH HA TEPPUTO-
pUM MUKPOpAMOHA.

[Ipu HanucaHuyu JaHHOM IJIaBbl HEOOXOAMMO JIENaTh CChIIIKUA Ha JEHCTBYIO-
utue cBojbl npasui (CIT).

O0BeM maHHOU TJ1aBbI cOCTaBIIAET 4-6 THUCTOB.
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I'JIABA 2. UH)KEHEPHOE OBECITEUEHME MUKPOPAMOHA

WHXeHepHbIE CETH TOPOAOB IIPOCKTUPYIOTCS KaK KOMIUIEKCHAs CUCTEMA,
00BEIUHAIONIAsE BCE HAJJ3EMHBIEC U MOA3EMHbBIEC CETH C YYETOM UX Pa3BUTHS Ha pac-
4eTHBIN nepro. Iloa3emMHuble CeTH MPOKIIAIBIBAIOTCS IPEUMYILIECTBEHHO MO YJIU-
aMHU U JOpOoramu, /Uil 4ero B UX MONEPEYHBIX MPOPUIIAX MPEeayCcMaTPpUBAIOT Me-
CTa JUIA YKJIAJIKU CETEM: Ha MOJIOCE MEXAY KPACHOW JIMHUEW U JIMHUEH 3aCTPOMKH
pa3MenaroT KabelbHble CeTH (CHIIOBBIE, CBS3H, CETU CUTHAIM3AUN U JUCIIETYEPU-
3allMM); MOJ TPOTyapaMH pacrioiaraioT TEMIOBbIE CETU WM MPOXOIHbIE KOJIEKTO-
pBI; Ha pa3JelUTEIbHBIX MOJIOCAX — BOJOIPOBOJ, T'a30MPOBOA M XO3SIMCTBEHHO-
ObITOBYIO KaHaln3auuio. [log3eMHbIe ceTr He JOJHKHBI HAaXOAUTHCS OJHA Hall apY-
roi, 3a MCKJIIOYEHUEM Y4YaCTKOB Ha MEPEKPECTKaX M OTBETBICHUSX, IZI€ MpEAy-
CMaTPHUBAIOTCS INIEPECEUCHUsS] B COOTBETCTBHM C HOPMaMu B Pa3HbIX YPOBHSX.
Haubonee uenecooOpa3HbIM CUUTAETCS PACIIOIOKEHHUE IMOA3EMHBIX KOMMYHUKa-
LM MOJ] 3€JIEHON 30HOM YJIHIIBI U TPOTyapaMu, HO YacTO ObIBAET HEOOXOIMMO HC-
II0JIB30BATh TaK € 4acTh IPOCTPAHCTBA MO IPOE3KEN YaCThIO YJIULI.

Pa3Menienne Tpacc mOA3EMHBIX CETEN HA TEPPUTOPUHM MHUKPOPAWOHA W KU-
JBIX KBAapTaJIOB 3aBHCHUT OT OOIIETO MJIAHUPOBOUYHOTO PELIEHUS U peibeda MecT-
HocTU. CoOito/ieHne HOPMATHUBHBIX PACCTOSIHUM MpeAoTBpaIlaeT BO3MOXKHOCTh
MOBPEXJICHUH, a B CIy4ae HE0OX0IUMOCTH 00€CTIEYNBAET YCIOBHS I PEMOHTA.

[IpoknanKy NOA3EMHBIX HHXXEHEPHBIX CETE€d MOYKHO MPOU3BOJIUTH TPEMS
criocobamu (puc.1): 1). PazgensHpIM ciocoOoM, Korjaa Kaxayrd KOMMYHHKAIIUIO
MPOKJIAJIBIBAIOT B TPYHTE OTAENBHO C COOJIIOJIEHUEM COOTBETCTBYIOLIMX CaHUTap-
HO-TEXHOJIOTMYECKUX U CTPOUTEIBHBIX YCIOBHI pa3MEIICHUS] HE3aBUCUMO OT CIIO-
cOo0OB M CPOKOB yCTPOMCTBA OCTAJIbHBIX KOMMYHUKaui (puc. 2); 2). CoBMelIeH-
HBIM CIIOCOOOM, KOT'Jla OJIHOBPEMEHHO B OJIHOM TpaHIlee yKIaJbIBalOT KOMMYHH-
KallMM Pa3Ju4yHOro Ha3HaueHusd; 3). B COBMEIIEHHOM KOJUIEKTOPE, KOrJa B OJTHOM

KOJIJICKTOPE COBMCECTHO pacmojiararoT CETH pPa3jiMiyHOro Ha3HaA4YCHUS.
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Pucynox 1 - [Ipumep pa3menieHnsi HH)KEHEPHBIX CETEH:
a — B o01el TpaHiee; 0 — B HEMPOXOHOM KOJIJIEKTOPE; B — B MPOXOTHOM
KOJUTIeKTOpE; | — TemnoceTrs; 2 — ra3onpoBoi; 3 — BOAONPOBOA; 4 — BOAOCTOK; 5 —

KaHanu3anus; 6 — KkaOelIu CBSI3H; 7 — CHIIOBEIC KaOeIun

Pucynok 2 - Cxema pa3ziebHOM NMPOKIAAKUA HHKEHEPHBIX CETEeH B mornepey-

HOM MpouUIe YIUIBI:
1 — cmabotounble kabenu; 2 — cunoBbie Kabenu; 3 — Tenedonnbie Kadenu; 4 —
TEIUIOCETh; 5 — KaHaIu3auus; 6 — BOJIOCTOK; 7 — ra3onpoBoJi; 8 — BOJONPOBOL; 9 —

rpaHulla 30HbI IPOMEP3AHHUSL.
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IIpy HanMcaHuM JAHHOM IJIABBI CTYIEHTHI JOJDKHBI HE TOJIBKO ITPOU3BECTH
COOTBETCTBYIOIME PACUETHI, HO M YKA3aTh IPUHLHUIIBI TPACCUPOBAHUS HHXKEHED-

HBIX CGTCﬁ, CACIaTb COOTBCTCTBYIOIIHNEC BBIBOABI.

2.1. Bogocna0xenue. Pacuer motpeGHOCTH B BOJIE

OaHuM U3 HEOOXOAMMBIX YCIOBUU TOPOJCKOTO OJIarOyCTPOMCTBA SIBISETCS
BOJIOCHAOKECHIUE.

Bonochnabxenue - 310 mnpoiecc odecriedeHus: BOAOM HaceNleHUsI, TPOU3BO/I-
CTBa, CEIIbCKOTO X03MCTBA U HYXK]I I0KAPOTYILICHHUS.

BonocHabxeHnne Ha XO034MCTBEHHO-NUTHEBBIE HYXKIBI - 3TO OOeCHedYCHUs
HACEeJICHUS] MUTHEBOM BOJOM JIS YJOBJIETBOPEHHUS CAHUTAPHBIX MOTPEOHOCTEH,
MUTHS, TPUTOTOBJICHUS TUIIH, CTUPKU U YOOPKU TMTOMEIICHHIA.

BonocHabxeHne Ha MPOU3BOJACTBEHHBIE HYXIbI - 3TO PacXoj] BOAbI Mpej-
MPUATUSMHU TPOMBINIICHHOCTH JIJI1 00ECTICYeHUS] TEXHOJIOTUYECKHUX MPOIIECCOB U
Ha TMOJIMB TEPPUTOPUH.

BonocnabkeHre Ha CebCKOX03SMCTBEHHBIE HYXKIBI - 9TO MOJHB CEITbCKOXO-
3SIMCTBEHHBIX YTOAMM U MOJIEH, MUTheBbIE MOTPEOHOCTH KUBOTHOBO/ICTBA.

[IpoTuBOMOXKApHOE BOJOCHAOXKEHUE - 3TO PACXOJ BOJBI JJig O0OecTeYeHUs
Hapy>KHOT0 MOXKapOTyIIeHUs (MokKapHbIe THIPAHTHI, OKAPHbIE EMKOCTH U BOJO-
€Mbl) U pacxoj BOJbl HA BHYTPEHHEE MOXKAPOTYyIlIeHHe (MoKapHbIE KPaHbI, aBTO-
MaTHYECKOE TOKAPOTYIICHHE).

Cucrempl BOJOCHAOKEHUS TIOJIPA3EISAIOTCS MO PACXOly, UCTOYHUKAM BOJO-
3a00pa, BO30OHOBIISIEMOCTH BOJIOCHAOXKEHHS U CITOCOOY TTOJa4H BOJIBI.

[To pacxoxy BomocHaOXeHUS:

- pacxo Ha X035ICTBEHHO-MTUTHEBbIC HYK/IbI;
- pacxo/l Ha MPOU3BOICTBEHHbIE HYK/IbI;

- pacxo]] Ha IOXKAPOTYIIICHHE.

29



[To ncTouHMKaM BOIOCHAOKECHHUS :
- IOBEPXHOCTHBIE - PEKU, 03€pa, MOpA ... (puc.3);
- TOJI3EMHBIC - KOJIOIIIbI, CKBOKUHBI (pHC. 4).

THIOANICHY

Bogomunopras Saow
Cemiteditat

TEPETCpELT
I_! A

|

Bolorog

MapmeTpamHaa
LOA T AT R TTRES
CETh

EoaoqyoksaHAg
TR0
Hagosay

I i KI{-‘I

Boapaadopamoe coopraane

Pucynox 3 - biiok-cxema BogoCHa0X)eHUS TPU TOBEPXHOCTHOM MCTOYHHUKE

MarncTpanbHaA
BoaowanopHas BOJONPOBOAHAA CeTh
G
TIpH ABycTopoHHeH MoaatTe
I'—; c B BOJBI B CETb
BogozabopHEle /
CKBAZIHEI

CemiredHaA
TepPHTOPHA

CGopHBI
pezepeyap

Bogoron IT
M0beMA

:\L _

HacocHas cTaHipst

Pucynok 4 - briiok-cxema BogOCHA0KEHUS TIPU MOI36MHOM UCTOYHHUKE
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[To coco0Oy mogaun BOJBI B CHCTEME BOJIOCHAOKECHUS
- CAMOTEYHBIC;
- HaropHBbIE.

[To BO30OHOBIIIEMOCTH NCTOYHUKOB BOJIOCHAOKEHUSI:
- OJTHOKPATHOE UCIOJIb30BAHUE;
- 000pOTHOE BOJIOCHAOKEHHE.

CucrtemMa BOJONPOBOAA YUUTHIBAET KOJIMYECTBO MOTPEOUTENCH U HOPMY I1O-
Tpebsenus Bojbl. Hacenenuto Boja Tpedyercs NIl yAOBICTBOPEHUS (PU3UOJIOTH-
YECKUX TOTPEOHOCTEW: MPUTOTOBIICHUS THUILNU, MOJJACPKAHUS TUTHUEHBI, XO3sIi-
CTBEHHO-OBITOBOM JAEATENBHOCTU. [[pyroil moTpeOuTe s BOJABI — MPOMBIIUICHHbBIE
NPEANPUATHSA, TIOYTH B KAXKIOM U3 KOTOPBIX TEXHOJOTMYECKHI MPOLIECC CBSA3AH C
pacxoioM OOJIBIIOrO KOJIMYECTBA BOJbI. B ropojae Tak e y4YMTBIBAETCA PacXol
BO/JIbI HAa TIO’KAPOTYIICHUE U TTOJIUB 3€JICHBIX HACAXKICHU.

[IpumMeHeHne CUCTEMHOTO MOX0/1a K BOAOCHA0XKEHUI0O MUKpOpaiioHa (1oma,
3IaHUST WM COOPYKEHUSI) SBJISIETCS 3aJI0TOM HAJIEKHOCTH Tpoliecca BOIOCHA0XKe-
HUS 3TOTO O0BEKTA.

[Ipu cocTaBieHUM CXEMbl BOJAOCHAOKEHUSI OMPENEIIOTCS MECTa OCHOBHBIX
COOpPY>KEHUN BOJOMPOBOJHOM CETHU MNPHU OTKPBITHIX WM 3aKPBITHIX HCTOYHHUKAX
BOZIOCHA0XeHUsl. BOKpYT CKBa)XKMHBI MPU 3aKPHITOM BOJIOMCTOYHUKE M HACOCHBIX
COOPYKEHUU MPU OTKPHITOM BOJOUCTOYHUKE OMpPEACIISIETCS 30Ha CTPOroro CaHu-
TApHOIO peXUMa U HaMeuaeTcsl orpaxaeHue. Kpome Toro, HAHOCUTCSI 30Ha CaHU-
TapHOU OXpPaHBbI.

Opna ckBakrHa OOBIYHO He 00ecreynBaeT MOTPEOHOCTU HACENEHUs B BOJE
(puc. 5). B cBs3M ¢ 3THM paccuuThIBaeTCS 00IIas MOTPEOHOCTh HACEIICHHS B BOJIE,
MOTPEOHBIN CYTOUHBIN pacxo ] BObI, U IO MPENoIaraeMoMy CyTOYHOMY Pacxo1y

BOJbI B OI[HOﬁ CKBAXXHHC OIIPCACTIACTCA NX KOJIUYICCTBO.
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PI/ICYHOK 5 - O0o3HaueHne HAaCOCHOM CTaHIIWH N apTC3HUAHCKHUX CKBAKHH.

B nanHoil KypcoBoif paboTe Kak mpumep OyJeT paccuuTaH pacxoi BOJbI B
MUKPOpaiOHE Ha XO35WCTBEHHO-TIUTHEBBIE HYXKIbI, MOJUBKY 3€JICHBIX HaCax]ie-

HUW U HYXXJ T0KapOTYIIEHUS.

CyTOuHBII pacUEeTHBIN Pacxo] BOJABI B CPEIHEM 3a IOJl HA XO3SIMCTBEHHO-

MUTHEBBIE HYXKJIBI ONpeielisieTcst o hopmylie:

— TN
QcyT.cp_ﬁ (1)

r11€ Qcyr.cp. - CYTOUHBIN PACUETHBIN PACXOJl BOJIBI B CPETHEM 34 IO/,

3
(M*/cyT);
N - pacdyeTHOE KOJIMYECTBO KUTEJIECH, (Yel.);

0, - HOpMa BojionoTpeOsenus Ha 1 sxurtens (J/cyT).
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Tabnuna 1 - Y aenbHble pacXobl X035MCTBEHHO-ITUTHEBOW BO/IBI B HACEIEHHBIX

IIyHKTax

CreneHp 6JaroycTpoicTBa 30H KHIOH VY enbHble CpeTHECYTOUHBIE
3aCTPOUKHU MOKa3aTesun
(JIUTP B CYTKH)

1. 3acTpoiika 31aHUSMH, 000PYJOBaHHBIMU BHYTPEHHUM BO-
JIONPOBOIOM U KaHAIM3AIUEH:

- 0e3 BaHH 125 -160
- C BAHHAMH ¥ MECTHBIMH BOJIOHArPEBATEIISIMHU 160 — 230
- C ICHTPAJIHHBIM TOPSIYUM BOJOCHAOKEHUEM 230 - 250

2. 3acTpoiika 3JaHUsIMH, HEe 000PYI0BaHHBIMU BOAOIIPOBO-
JIOM ¥ KaHaJU3aIuel, ¢ UCII0JIb30BaHUEM BOJIBI U3 BOJIOPA3-
ATOYHBIX KOJIOHOK 30-50

CyTo4HOE BOJONOTPEOIEHUE ABIAETCS, KaK IPAaBHIIO, HEPABHOMEPHBIM, TIO-
9TOMY PACCUUTBIBAIOT PaCXoJd BOAbI 110 MaKCHUMAJIbHBIM MU MHUHHUMAJIbHBIM pPa3McC-
pam:

QcyT max — KcyT max QcyT cp, (2)

QcyT min — I<cyT min Q CyT cp? (3)

rae Qcyr maxs Qeyr min — MOKA3aTEIM MAaKCUMAaIbHOIO U MUHMMAJILHOTO CpEJ-
HEro CyTOYHOTO moTpedneHus, (M /cyT);
K - koadurenT cyrouHoro HepaBHOMEPHOTO BOJIOTIOTPEOICHUSI, PABHBIN
Keyrmax=1,1-1,3 Keyr min = 0,7-0,9;
Qcyr.cp. = CYTOUHBIN paCYETHBIM PacXo/] BOJBI B CPEIHEM 3a IO, (MS/CYT).

PacueTrHbie yacoBbIe pacxo/ibl BOJIBI OMPEACIISIOTCS IO popMyIie:

qq ax — Kq Max'ZQ:lax CyT (4)

Qqmin = W (5)
Kymax = O max Bmax (6)
Kymin = O min * Bmin (7)

O max — 1’2 - 1141 O min = 014 - 0;61
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3
T71€ CQumax, Qumin — PACYETHBIE YACOBBIE PACXOIBI BOJIBI, (M /4);

Kamax, Kamin

pacxonaa BOJbI;

— K03 GUIIUEHTH MUHUMAIBHOTO U MaKCUMaJIbHOT'O YacOBOTO

Qcyr maxs Qeyr min — MOKa3aTENIM MaKCUMAJIbHOTO U MUHHUMAJIIBHOTO CPEIHETO

3
CYTOYHOT0 MoTpediaeHus, (M/cyT);

[Tpu yncnennoctu Hacenenus 6000 yenoBek PBmax=1,4; Pmin=0,25.

[Tpu uncnennoctu Hacenenus 10000 genoBek Bmax=1,3; Pmin=0,4.

ITpu uyncnennoctu Hacenenus 20000 yenoBek Prax=1,2; Pmin=0,5.

[Ipn yncmeHHOCTH HAcCeNeHMs, MONAJAoNIEH B AUANAa30H MEXIY JaHHBIMU

YUCTIaMU, 3HAYEHUS Pmax U Pmin OMPEIETAIOTCS UHTEPIIOSAIUCH.

JIist yKpynmHEHHBIX pacy€TOB CyMMApHBIN pacxo]i BOJbI Ha MOJIMBKY U MPO-

€3’KEe 4acTu, U TPOTYapOB, U 3€JEHBIX HACAKICHUN NMPUHUMAaeTca U3 pacuéra 50-

90 n/cyT HA OJTHOTO JKUTEIIS.

QHOJII/IB =q- N;

(8)

1€ Quoms — CPEAHUI PacXoa BOABI HA MOJIUBKY 3€JICHBIX HACAXKICHUHN U T10-

MBIBKY TIPOE3KHUX YacTei, (J/cyT);

( — CyMMAapHbIM pacxoJ BOJbI HA MOJUBKY 3€JICHBIX HACAXKICHUN U TTOMbBIB-

Ky MPOe3Kux yacten (J1/cyr);

N - pacdyeTHOE KOJIMYECTBO KUTENECH, (Yel.).

JIns HyK 11 IOKapOTYLICHUS:

Tabnuna 2 - [TotpebieHre Boibl Ha HYK/IbI TOKAPOTYIIECHUS

Yucno xu- | PacdyeTHOE KOJIMYECTBO Pacxox Bonbl Ha TymieHue 1 moxkapa, Ji/cex.
TeJeH, ThIC. OJIHOBPEMEHHBIX I10- 31aHug BBICOTOIH 10 2-X 31aHug BBICOTOI OT 3-X
qenl. ’)KapoB JTaXKEeH HE3aBHUCHMO OT JTaXKEH HE3aBHCHMO OT
CTEIIEHU OTHECTONKOCTHU CTEIIEHH OTHECTOMKOCTH
1-5 1 moxxap 10 10
5-10 1 moxap 10 15
10-25 2 noxapa 10 15
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ITpu konuuectBe xuteneit or 5000 go 10000 koIMUYECTBO OJJHOBPEMEHHBIX
MoKapoB B CyTKM — 1, a pacxoa BOJbI Ha MOXAPOTYIIEHUE MPHU 3acTpouke 3-

ATAXKHBIMU U Oostee — 15 J1/cek.

(3:-10(15))-86400
Qnox = 1000100 9)

e Quox — CPEAHHI PACXOJ BOJBI HA HYXKIBI IOKAPOTYIICHHS, (M /CyT);

3, — 3actpoiika ropoaa, (%);

10(15) — xoar4UecTBO BOJBI JUTS TYIICHHUS MOXKapa, 3aBUCHT OT STAXKHOCTH, (J1/CEK);
86400 — KOJIMYECTBO CEKYH]I B CYTKaX;

1000 — KOTHYECTBO JIUTPOB B M.

Hey‘-ITeHHI)Ie pacxoabl COCTABJIAIOT:

QHequ =0.1- QcyT.cp. (10)

OO611ee KOIMYECTBO MOTPEOIIEMO BOJIBI:

QOGLL[ = Qcp.cyT. + eronms + Qnom + QHequ (11)

2.2 Kananusamus. Pacdyer BOgoOTBEeAEHUS

Heobxoammoii cucteMoil 0O4UCTKN HACETICHHBIX MECT OT CTOYHBIX BOJI SIBJISI-
eTcsd KaHanuzauud. Ee 3amada — ynaneHue Bobl, 3arpsi3HEHHOW B PE3YJbTATE XO-
3SICTBEHHO-OBITOBOM JESATEIHPHOCTH YEJIOBEKAa M PA0OTHI MPOMBINIJIEHHBIX TIPE-
MPUSITUI, UCTIOJIB3YIOIIMX BOJY B TEXHOJIOTMYECKHUX MPOLIECCaX.

Kananu3zanusi nporu3BOIUT HE TOJBKO OTBOJ CTOYHBIX BOJ OT 3[aHH, HO U
OUHIIAET MX JO0 TaKOW CTEMEHH, 4TO MpU cOpOce UX B BOJIOEM OHHM HE HAPYIIAIOT
€ro CaHUTAPHBIX YCJIOBUU. [[71 3TOM LeM NMPUMEHSAIOT KaHAJIW3ALMOHHBIE CETH,
HACOCHBIE CTAHIIMU NEPEKAYKH, COOPYKEHUS U1 OUUCTKU CTOYHBIX BOJ U ISl BBI-

IMyCKa CTOYHBIX OYUIICHHBIX BOJI.
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MMPAHMEMHIE
CTOMHBIY BOJA

DALeKT
EOAOOTE B EHMA

Pucynox 6 - biiok-cxema Bog0OTBEICHUS:

1 — OwITOBas KaHanmu3alMoOHHasA ceTh (1°, 17 - yyacTku ceTH B pasiiny-
HBIX OacceilHax KaHAJIM30BaHUs);

2 — paifonHas HacocHas ctanius (PHC);

3 — rmaBHas HacocHas cranius ([THC);

4 — xaHanu3alMoHHble ouncTHbIe coopyxenus (KOC);

5 — BBIMYCK OYHUIIICHHBIX CTOYHBIX BOJI;

6 — mepenaya OYMINEHHBIX CTOYHBIX BOJ B CHCTEMY TE€XHUYECKOTO BOJO-
CHA0XEHUS MPOMBIITUICHHBIX MPEINPUSTUS;

[ — TUBHEBAs OK/I€Bask KaHATIU3AIUS;

8 — pazaenurenpHas kKamepa Juisl CBsi3H 0J10koB 1 1 7;

9 — BBINTYCK MOBEPXHOCTHBIX BOJ B BOJJOEMBI U BOJOTOKH;

10 — ouncCTHBIE COOPYKEHHS JUIsl TMPEABAPUTEILHON OYHMCTKU TOBEPX-
HOCTHBIX BOJI;

11 — no3upoBaHHas Mepeaada MOBEPXHOCTHBIX BOJI B OJI0K 4.

CruioniHele JTUHUM — MUHUMAJIbHO HEOOXOJIUMbIC OJIOKH; MyHKTHPHBIC

JIMHHUH — 6JIOKH, KOTOPLBIX MOKET HEC OBITE.

Tpaccy KaHaJIn3allnuu1 BBI6I/IpaI-OT C IIOMOIIBIO TEXHUKO-DKOHOMMYECKOU

OLICHKM BO3MOXXHBIX BapuaHTOB. IIpym mnapajuienbHONM NPOKIALKE HECKOJIBKHUX
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HANOPHBIX TPYOONPOBOIOB PACCTOSIHUE OT HApYKHBIX MOBEPXHOCTEN TPyO A0 co-
OPYKEHHI W WHXEHEPHbIX KOMMYHHKAUUN JIOJDKHBI NMPUHUMATBCS HCXOMAS W3
YCIIOBUH 3aIMThI CMEKHBIX TPyOOIIPOBOAOB U IPOU3BOACTBA padoT.

[Ipu pa3paboTke cXeM KaHaIU3aLHMK Ha OCHOBE IPOEKTA IUIAHUPOBKH H 3a-
CTPOMKHM TrOpojia, ONpeAeEHUE CyMMApHBIX PacXxo/l0B IOPOJCKHX CTOYHBIX BOJ

MOJKCT IIPOUCXOAUTSD 110 YKPYIIHCHHBIM ITIOKA3aTCIIAM:

Qk =

rae Qx — CpeaHECYTOYHBINA PacXo] TOPOJACKUX CTOYHBIX BOJ OT CETUTCOHON

1.25:q) Ny
1000

, (12)

TEPPUTOPHH, M°/CYT;

Jx — yZIeJIbHOE BOJIOOTBEICHUE, PABHOE YACITbHOMY BOJAONOTPEOIECHUIO (=
G, (/CyT);

1,25 — k03 GULIMEHT, yUUTHIBAIOIINNA CTOUYHBIE BOJIBI OT OBITOBBIX MIOMEIIE-
HUW POMBIIUIEHHBIX MPEAITPUSATHN;

N — pacdyeTHOE YHCIIO KUTEeH, (Je).

2.3. TenmocHabxenue. PacueT TernonorpebieHust HACEJIEHHOTO MyHKTa

TernocHabxeHrue — 3TO CHa0XEHUE TEIIOTON C MOMOILBIO TEMIOHOCUTEIS
(ropstuedt BOABI WM BOASHOTO Tapa) CUCTEM OTOIUICHHS, BEHTUJISILIUK, TOPSUETO
BOJIOCHA0KEHUS KWJIBIX, OOIIECTBEHHBIX U MPOMBIIIUICHHBIX 3aHUM, a TAaK)KE TeX-
HOJIOTMYECKUX notpedureneil. LleHTpanu3oBaHHoe TemiocHa0)keHue odecreynBa-
€T T10/1aYy TEeTUIOTHI MHOTUM MOTPEOUTEIISIM, PACIIOJIOKEHHBIM BHE MECTa €€ BhIpa-
0otku. CucteMa HEHTPAIU30BAHHOTO TEIUIOCHAOKEHUS BKJIIOYAET UCTOUYHUK TETI-
Ja (KOTeNbHBIC WM TeIIodJeKTporieHTpains TOLl) u TpyOompoBoabl (TEIIOBBIC

CEeTH), MOJAIOUINE TEIUIOTY K MECTY MOTPEOICHNUS.
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Pucynok 7 - Cxema 1eHTpaIM30BaHHOTO TEIJIOCHA0KEHHUST HAaCEJICHHOTO
MYHKTA:
1 — TerIonpoBO/I B MPOM30HY; 2 - TPAH3UTHBIN yU4aCTOK MaruCTPaJIbHOM TETUIOBOM
CeTH; 3 — Jy4Yd MarucTpajbHOW TEIUIOBOW ceTH; 4 — mepeMbluka MEXIy JydaMu
MAarucTpajabHOM TEIJIOBOM CETH; 5 — HACOCHASI CTAHIMS Ha MAaruCTPAIbHOM TEIJIO-
MpoBO/Ie; 6 — IIEHTPaAIbHBIE TETUIOBBIE MyHKTHI MUKPOPAMOHOB.

OTtornyieHre — 3TO UCKYCCTBEHHBIN 000TPEB MOMEIICHHUH C 1I€JIbI0 BO3MEIIIe-
HUSI B HUX TEIUIOBBIX MOTEPh U MOAJACPKaHUS HA 3aJaHHOM YPOBHE TEMIIEPATYPHI,
OTIPENICICHHOW YCIIOBUSIMU TEIUIOBOTO KoMmdopTa IS JI0ICH W TPpeOOBAaHUSIMHU
TEXHOJIOTUYECKOTO MpoIiecca.

BenTwisinys — 3T0 €CTECTBEHHBIM WM UCKYCCTBEHHO PETYJIUPYEMBIA BO3-
JyXOO0OMEH B TIOMENIEHHUAX, 00ECIICUNBAIOIINM CO3/TaHUE BO3IYIIHONW Cpebl B CO-
OTBETCTBHUU C CAHUTAPHO-TUTUCHUYECKUMH U TEXHOJOTMYECKUMU TPEOOBAHUSIMH.

['opsiuee BogocHaOXeHHWE — ITO CHUCTEMa MEpPONPHUSATHH, 000pYIOBaHUSA U
YCTPOMCTB 0 CHAOKEHUIO TOPsIYei BOJOM pa3InyHbIX MOTpEeOUTENEH.

[To xapakTepy TEIUIOBBIX HArPYy30K pPa3JIMYarOT CE30HHBIX U MOCTOSHHBIX
noTpebuteneit. K ce30HHBIM OTHOCST CHCTEMBI OTOTUICHHMSI, BEHTUJISIIUUA ¥ KOH M-
IMOHUPOBAHUS BO3yXa, TEIUIOBBIE HArPy3KH KOTOPBIX HU3MEHSIOTCA B COOTBET-

CTBUU C TEMIIEPATYPON HAPYKHOTO BO3ayXa. K MOCTOSHHBIM NOTPEOUTENSIM OTHO-
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CSITCSI TIPOU3BOJICTBEHHBIC, 4 TAK)KE CUCTEMBI TOPSUETO BOJOCHAOKEHUS KUJIBIX U
oOmiecTBeHHbIX 3/1aHnii. Ce30HHbIE MOTPEOUTENTN UMEIOT IMMOCTOSTHHYIO HArpy3Ky B
TEUEHHUE CYTOK, M TIEPEMEHHYIO 10 BPEMEHHU rojia; MOCTOSHHbBIC MOTPEOUTENH Xa-
PAKTEPU3YIOTCS] IEPEMEHHOCTBIO CYyTOUYHOW HArpy3KH.

Jl1s1 BBIOOpa MOIITHOCTH MCTOYHWKA TeIia HE0OXOIUMBI CBEACHUS O TEILIO-
BBIX Harpyskax notrpeburteneil. MakcuMallbHbIE TEIUIOBBIC TTOTOKHA Ha OTOIUICHUE,
BCHTWISAIIUIO M TOpsSYee BOJOCHAOKEHWE KHWIJIBIX, OOIIECTBEHHBIX M TPOU3BOJ-
CTBEHHBIX 3/IaHUM CIEIYyEeT MPUHUMATh MPU TPOCKTUPOBAHUM TEIJIOBBIX CETEU IO
COOTBETCTBYIOIIUM MPOCKTAM.

[Ipr OTCYTCTBHM NPOEKTOB TEIIOBBIE IMOTOKU JOMYCKAETCS OINPEACISTh
CJIETyIOITUM 00pa3oM:

a) MaKCUMaJbHBIM TEIJIOBOM MOTOK, BT, Ha OTOMICHKE XHUIIBIX U 00IIe-

CTBCHHBIX SIIaHI/Iﬁ

Qomax = Qo A (l+ kl), (13)

0) MakCHMaJIbHBIN TEIJIOBOM MOTOK, BT, Ha BEHTUIIAINIO OOIIECTBEHHBIX

3JIaHUN

Qv max — kl' k2 ‘Jo 'A; (14)

B) MaKCUMAaJIbHBIN TETJIOBOM MOTOK, BT, Ha ropsiuee BOJOCHA0KEHUE HKUITBIX
1 OOIIIECTBEHHBIX 3/TaHHUM
Qnhmax=2,4-0n - N, (15)
rae (o — YKPYIHEHHBIM MOKa3aTelb MAaKCUMaJIbHOTO TETJIOBOTO MOTOKA Ha
OTOIUICHHE JKWJIBIX 3JaHMH Ha | KB.M oOieil miomany, Br/™m®. JlaHHBIA MOKa3a-
TEJIb 3aBUCUT OT T'OJa MOCTPOMKH, THUMNA MPOEKTA, ITAXKHOCTU. I 3MaHUN TI0-

cTpoiiku nocae 1985r. mo HOBBIM TUMOBBIM MTPOEKTAM IPH TEMIIEPATYPE HAPYKHO-

ro Bo3ayxa 20° C
DTaXHOCTh 0o, BT/M*
1-2 166
3-4 91
5 u 6onee 73
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A — 06mast mwiomans 35aHui, M° . OGO IUIOLIAIb 3aHHH MOKHO PACCUH-
TaTh UCXO/A U3 IJIOMIAAN MUKPOPaOHa, TUIOTHOCTH 3aCTPOMKH U ATAKHOCTHU 3]1a-
HUW;

K1 — K03 GUIMEHT, YYUTHIBAIOIINI TETUIOBOM MOTOK HA OTOTUICHHUE 00IIIe-
CTBEHHBIX 3maHui 0,25;

K, — K03 GUITMEHT, YUUTHIBAIOIINI TEIJIOBOM MOTOK Ha BEHTHIIAIIUIO O0IIIe-
CTBEeHHBIX 3manuii 0,60;

Oh — YKPYITHEHHBIHM TTOKa3aTellb CPEHEr0 TEIIOBOTO MOTOKA Ha ropsiuee BO-
nocHaOxeHue Ha 1 yenoBeka, Bt/den. [Ipu Hopme pacxoja ropsiaeit Boast 90 ji/cyT
Ha | yenoBeka ¢ yueToM NoTpedIeHHs B OOIIECTBEHHBIX 31aHusIX (n = 332 B1/ueun;

N — 4MCIIEHHOCTh HACEJICHHUSI, Yell.

Qo6m = Qo max T Qv max T Qh max (16)

Pa3mepbl 3eMeNbHBIX YYaCTKOB ISl OTAECIBHO CTOSIIIMX KOTEIBHBIX, PACIIO-

JlaraeMbIX B pailoHax >KUIJION 3aCTPOMKH, CIIEyeT MPUHUMATH 110 Tabmuie 3.

Tabnuma 3 - Pazmepsl 3eMeNbHBIX y4aCTKOB KOTEIBHBIX

Temnonpou3BoAUTENFHOCTh | Pa3zMepsl 3eMeNbHBIX YIaCTKOB, I'a, KOTEIbHBIX, paOOTAIOIIIX
KOTeIbHBIX, MBT Ha TBEPJIOM TOIUINBE HA ra30Ma3yTHOM TOILIABE
Ho 6 0,7 0,7

Ot 6 no 12 1,0 1,0

Cs. 12 1o 58 2,0 15

Cs. 58 10 116 3,0 2,5

Cs. 116 no 233 3,7 3,0

Cs. 233 10 466 4,3 3,5

Pa3zmep caHuTapHO-3alIUTHOM 30HBI OT KOTEIBHOM SOM.

2.4. T'azocHnabxenue. Pacuer razonoTpeOieHuss HACEICHHOTO MMyHKTa

I"'a3ocHabOxeHne — 3TO OpraHM30BaHHAasA moaada M pacCnpeacaCcHUC ra3oBoro

TOINIMBA, KOHTPOJIUPYEMOI'O Ka4ueCTBa B HGO6XOI[I/IMOM KOJIMYCCTBC IJII KOMMY-
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HAJIBHO-OBITOBBIX M MPOU3BOACTBEHHBIX moTpedbuteneil. LlenTpanuzoBaHHbIE CH-
CTEMBI — ra3 JOCTaBIAETCA 10 ra30BOM CeTU. JleneHTpaln30BaHHbIE — IIOCTYILIE-
HUE Ira3a OT MECTHBIX I'a30TCHEPUPYIOIINX YCTAHOBOK WM C UCIIOIb30BAHUEM EM-

KOCTel (LIMCTEPH, OATITIOHOB) C CHKMXKEHHBIM YTJIEBOJIOPOIHBIM Ta30M.
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Pucynox 8 - Cxema 1eHTpaIn30BaHHOTO ra30CHAOKECHHUS:
I'PC — razopacnpenenurensHas cranums; ']l — razonpoBox HA3KOTro JaBiie-
Hus (p < 5 klla); I'3 — razonpoBoa BEICOKOTO JaBjieHUs BTOpoi kareropuu (p <0,6

MIla); I'PIT — razoperyisTOpHBIN MyHKT.

[Ipu cocTaBieHUU MPOEKTOB I'eHEPATBHBIX TJIAHOB TOPOJIOB U IPYTUX TMOCe-

JICHUH JOITyCKaeTcs MPUHUMATh YKPYITHCHHBIC TTOKA3aTeNId MOTPeOICHHS Ta3a.
Qws=0 "N, 17)

rae Q' — roIoBO€E ra3onoTpedIcHe B CEMUTEOHOM TEPPUTOPUH TOPOJIA,
M3/F0)1;

" — yaenbHOE MoTpeGIeHIe Ta3a, M /IO Ha 1 YelL., IPU TeIUIOTe CropaHus
rasa 34 MJ[x/m’:

IPU HAJTMYHUH IIEHTPATM30BaHHOTO Topsuero BojocHabkenus — 100;

IIpU ropsiYeM BOJOCHA0KEHUHU OT ra30BbIX BojoHarpeBatenei — 250;

IIPU OTCYTCTBUU BCSIKUX BHJIOB rOpsidero BojiocHa0xkeHus 125 (165 B cenb-

CKOW MECTHOCTH);
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N — KOIUYEeCTBO JKUTENCH, YeI.

Cucrema razocHaOXXeHUs TOPOJIa JIOJKHA PACCUUTHIBATHCA HA MaKCHUMalb-
HBIM 4aCOBOM pacxoJ rasa.

JIyist BIOOpA YHMCIIa TUIIOBBIX CETEBBIX Ta30peryisiTopHbX MyHKTOB (I'PII)
MaKCUMaJIbHBIA YaCOBOM pacxoj raza clieyeT ONpeAessTh KakK JOJI T'0JI0BOTO

pacxoaa rasa.

Qr K/6Max = Kmax : QFK/6 ) (18)

K/ o o
3 max — MAKCHUMAJIBHBIN PACUYCTHBLIN PACXO/ I'a3a Ha KOMMYHAJIbHO-

rae Q

3 .

OBITOBBIC HYXJIbI, M /4ac;
Kyax — KO9(pPUImeHT 4acoBoro MakCuMaabHOTO pacxojia (kodhUIMEHT me-

pecydera roioBoro pacxoja B 4aCOBOH).

Tabnuua 4 - Beidop ko3(ppunmenta 4acoBoro MaKCUMaabHOTO pacxo/ia rasa.

Uucno xxutenel, cHabXkaeMbIX ra3oM, Koad¢uimeHnT yacoBoro MakCUMaabHOTO
qell. pacxona rasa
3000 1/2050
5000 1/2100
10000 1/2200
20000 1/2300
30000 1/2400

2.5 DnexrpocHabxenue. Pacuet anmekTponorpedieHus

DneKkTpocHa0KeHHEe — 3TO 00JIACTh SHEPTETUKH, KOTOpasi 3aHUMAETCs Tepe-
Ja4el M pacrpOCTPaHCHUEM DJIEKTPOIHEPTUHU. DIEKTPOCHAOKEHNE OCYIIECTBIIS-
€TCSl B OCHOBHOM LEHTpaIU30BaHHO. OT Y3HEProCUCTEM uYepe3 MOACTAHIIMKN U pac-
MpeAEIUTENbHBIE ATIEKTPUUECKUE K TPUEMHUKAM MOIA€TCSl HEOOXOAUMOE KOJIhYe-
CTBO JJIEKTPORHEPTUHU C TMapamMeTpamH, KOTOPBIE MO3BOJIAIOT HCIOJb30BaTh €€ C

MaKCUMaIbHOU 3()(PEKTUBHOCTHIO U SKOHOMUEH.
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JHeprocucrtema- PaiioHHasn
Hanpsa)keHue bonee
330/220kB noAacTaHuma

MuTalowasn cetb Fopoackas noa-

BbICOKOTO Hanpsxe-
HunA 110kB

Y

\ 4

cTaHumA

110/10 kB

PacnpegenuTtenbHas ceTb TpaHchopma-

BbICOKOrO HanpseHusa 10kB | TopHaa noactaHuma HM3KOro HanpAXKeHuUn

10/0,4 B

A 4

PacnpepenutenbHas cetb

0,4kB

A 4

BesoaHo-
pacnpegenuTesnb-Hoe
YCTPOMCTBO 34aHNN

Pucynox 9 - Cuctema snexkTpocHabkeHHs ropoa

9JIGKTpOHOTp€6JIeHI/Ie HN3MCHACTCA 110 YaCaM B CYTKH, THSAM HCACIIN U MC-

CiAlaM roja, 4ro BCACT K UIBMCHCHHNIO HAI'PY3KH AJIA BCCX 3BCHLCB 3J'I€KTpOCH216)Ke-

HHA.

Pacxoa QICKTPOOHCPTUHM U MOIIHOCTH HMCTOYHHKA BJIGKTpOCHa6)KeHI/IH pInIb |

X031 CTBEHHO-OBITOBBIX U KOMMYHAJBHBIX HYKJ AOOIIYCKACTCA OIPCACIIATL I10

YKPYITHEHHBIM MMOKA3aTENSIM CJICTYIOITUM 00pa3oM:

'L,-l_.?
Ps =

w N

T

(19)

rae Ps — cymmapHas motpebisieMasi MOITHOCTh MPH AJIEKTPOCHA0KEHUH Ce-

JUTEOHOU TeppUuTopun roposa, KBt;

W — ynensHOE IOTpeOIeHHE dIEKTPOIHEPTiH, KBT u/rog Ha 14yenoBeka;

N — 4yKHCIEeHHOCTh HAaCcEeICeHUS, Yell.;

T — ucnonp30BaHUE MaKCUMyMa JIEKTPUUYECKON HATPY3KH, 4/TO/I.
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Tabnuna 5 - YKpynHeHHbIE OKa3aTeNln JEeKTPONOTpeOIeH s

Crenenp OmaroycTpoicTBa DneKTponoTpeOIeHHE, Hcnonp3oBanue Mak-
IIOCEJICHU I kBt u/ron Ha 1uenoBeka CUMYyMa dJIEKTpHUYe-
CKOI1 Harpy3KH, 4/Tox
['opona, He 000pyI0BaHHBIE CTALMOHAP- 1700 5200
HBIMHU JJIEKTPOILUIUTAMU
I'opona, 060pyAOBaHHBIE CTAITHOHAPHBIMU 2100 5300
AIEKTPOIUIUTAMU
ITocenku U celbCKUE MOCENEHNs, He 000- 950 4100
pPYJIOBaHHbBIE CTALIMOHAPHBIMH 3JIEKTPO-
TUITAaMH

ITocne pacueTa cyMMapHO# OTPEOIIEMOM MOIITHOCTH HEOOXOIMMO PacCuH-
TaTh TNIOTHOCTH 3JICKTPOHATPY3KH U KOJIMYECTBO TPAHCPOPMATOPHBIX IMOACTAHIIAN
B CEJINTEOHOI 30HE.

[110THOCTB ANEKTPOHArPY3KHU onpeesseTcs o Gopmyie:

Ps

p== (20)

r7ie p — IIOTHOCTh 3JIEKTPOHArpy3ku, kB1/ra;

S — miomaab ceauTeOHOM 30HEI, Ta.

B kaudecTBe mNepBOHAYAJIBHBIX OPHUEHTUPOBOUHBIX 3HAYEHUH MOIIHOCTH
TpaHchOpMaTOPOB IPUHUMAEM MIPH TUIOTHOCTH Harpy3ku meHee 40kBt/ra u ogHo-
TpaHC(hOPMATOPHBIX IMYHKTaX MOIMHOCTh TpaHchopmaTopa 100-180xBt, mpu
iotHocTH 60see 40kB1/ra montHoCTh Tpanchopmatopa 320-560 kBT.

KonuuecTBo TpanchopMaTOPHBIX MOACTAHIIUNA MOKHO OIPEEIUTh CIeay-

IOIIAM 00pa3oM:

n=- (21)

P
rae P — MomHocTh TpaHchopMaTopa npu 3aJlaHHOM TIOTHOCTH 3JIEKTPO-

Harpysk, kBr.
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I''TIABA 3. OPTAHU3ALIMA TPAHCIIOPTHOI'O U [TIEIHEXOAHOI'O
JIBUKEHU ST MUKPOPAMOHA

[Ipu TeopernueckoM OOOCHOBAaHMM JIaHHOM TIJaBbl CTYAEHT OIHMCHIBAET
IIPUHIUIBI OPTaHU3aLUU TPAHCIIOPTHOTO M IEIIEXOJHOTO ABMKEHUS MUKpPOpPaiio-
Ha. B mpakThueckoll 4acTH - pacCUMTHIBAECT MapaMeTpbl MaruCTPaIbHOW YIMIIbI
OOIIETOPOICKOTO 3HAYCHHMSI, TPUIIETAIOIIEH K MUKPOPAOHY: ONpEAeNseT MUPHHY
Y B3aUMOPACIIOJIOKEHUE €€ IEMEHTOB, IPOE3KEN YaCTU, TPOTYapOB, I0JIOC 3€iIe-

HBIX HACAKICHUU.

3.1 Onpenenenue MUPUHBI TPOE3KEN YACTH YIIHUIIBI

[[IupuHa npoe3xken 4acTu YJIUIbl 3aBUCUT OT IIMPUHBI OJHOM €€ MOJIOCHI U
Yyyucia MoJIOC ABWXKEHUS, HEOOXOAUMBIX JIJIsl TIPOITYCKa 3aIaHHOTO0 TPAHCIOPTHOTO
IIOTOKA.

Takum 00pa3oM, IJid YCTAaHOBJICHUS IIMPUHBI TPOE3KEN YacTH HEOOXOIUMO
paccUMTaTh:

1) mpONyCKHYIO CITIOCOOHOCTH OJHOM MOJIOCHI ABMXKECHUS JIJIS KaXI0TO BHIa TPAHC-
opTa;

2) He0OXOIUMOE YHUCITO MMOJIOC ABMKEHUS,

3) KMPUHY KaXKIOM MMOJIOCHI JBH)KCHUS.

OmnpenensieM 00IIYIO MPOIOKUTENLHOCTD IIUKIIA paboThl cBeTO(dhopa
Ti=t+t+ 6+ i, c (22)

rae tk - kpacHas (aza paboThel cBeTodopa, C; b, - sKenrast paza, c; t3 - 3enéHas dasa, c.

CpenHee paccTosiHHE MEXAY PEryJupyeMbIMuU nepekpectkamu — 800 m.

45



3.1.1 Pacuer mpomyCKkHON CITOCOOHOCTH OJTHOM MOJIOCHI ABMKCHHUSI.

[IpomyckHy0 ClIOCOOHOCTHh OAHOM IMOJIOCHI ABMXKEHHSI HAXOAUM 10 (popMmy-
JIe.

~3600-V

I b

N en1/Jac. (23)

rac Nn- IIPOITyCKHasA CITOCOOHOCTh OI[HOﬁ IIOJIOCBI ABHMIXKCHHS B OJHOM

HaIpaBJeHUH, ea/4ac.; V — CKOPOCTh JIBIKECHHS Pa3IMYHBIX THIOB TPAHCIOPTA,
MpPUHUMAETCS U3 3aJlanusi, M/c; L — auHaMuueckuit rabaput, uin 0€30macHoe pac-
CTOSIHHEC MEKIy TPAaHCIOPTHBIMHU €IUHUIIAMH, JBUTAIONUMUCS TOMYTHO B KOJIOH-
He (BKJIIOYas COOCTBEHHYIO JUTHHY), M.

be3omnacHoe paccTosiHre MEXTy TPAHCTIOPTHBIMH SIUHHUIIAMHU OTPEACIIICTCS

o gopmyiie:
V 2
L=V t+—+/+S , M (24)
29(p+i)
rae t — MpoMeXyTOK BpEMEHU MEXKy MOMEHTAMU TOPMOKEHUS TIEPEIHETO
U CIIEJYIONIETO 32 HUM aBTOMOOWJIEM, PABHBIN BPEMEHH PEaKIMU BOJUTES, 3aBH-
CUT OT KBaTM(UKAIIMUA BOJAUTEIISI M TpuHUMaeTcs B npenenax 0,7 — 1,5 ¢; g — ycko-
2

peHue cBOOOTHOTO maaeHus, M/c”; ¢ — KOdD(UIMEHT ClieTUieHrs MMHEeBMaTH4e-
CKOM IIHHBI KOJieca C MOKPHITUEM, U3MEHSIOIIUICS B 3aBUCUMOCTH OT COCTOSIHUS
nokpeitust ot 0,8 - 0,1 (mpuHUMaeTcs o Tabi. 7); i- MPOIOIBHBIA YKIOH, IPUHU-
MaeMblil IpU IBUKEHUU HA MOIBEME CO 3HAKOM IUIIOC, TPU ABUKEHHUH Ha CITYCKE —

CO 3HAKOM MUHYC; /- JJIMHA dKHIaxa, M (1o 1abim. 6); S — paccTosHue MEXIy aB-

TOMOOUJISIMU TIOCJIE OCTAHOBKH, TPUHUMaeM S =2 M.

Tabnuua 6 - /[n1Ha TpaHCTIOPTHBIX CPEACTB

TpancnopTHBIE CpencTBa Jnvna, M
JlerkoBble aBTOMOOMIIN 4-6
I'py3oBbIC 6-10
ABTOOYCHI 7-10
TpomneitOycer 9-11
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Tabnuna 7 - 3nauenue Kod3phuIUEHTa CHETUICHHS

Koaddunuent cuennenus npu pasHom
[ToxpsiTHE COCTOSTHUY TIOKPBITHS
YUCTOM CYXOM | YHCTOM BJIQXKHOM | YHCTOM MOKPOM

AcdanprobeToHHOE 0,5 0,3-0,4 -
LlemeHTHO-OCTOHHOE 0,5 0,3-0,4 -
AchanbTOOETOHHOE C MOBBIIICHHBIM 0,6 0,4-0,5 0,1-0,25
COJICp)KaHUEM IEeOHS
AchanbTOOETOHHOE C TOBEPXHOCT- 0,7-0,8 0,5-0,6 -
HOI 00pabOTKOM 17151 TTOBBIIIICHUS
[IEPOXOBATOCTH

[Ipu onpeneneHny NPONyCKHON CHOCOOHOCTH JTUHUN MAacCOBOIO MapUIPYT-
HOTO TPAHCIIOPTA, B TOM YHCII€ U aBTOOYCOB, CIEIAYET UCXOAUTh U3 TOTO, YTO OHA
IPAKTHYECKU 00YCIaBIUBAETCS MPOIYCKHON CIOCOOHOCTHIO OCTAHOBOYHBIX ITyHK-
TOB.

[IpormyckHy!0 CIIOCOOHOCTh OCTAHOBOYHOTO IYHKTa JJIi aBTOOyca MOKHO

BBIYUCIIUTS 110 hopMyJIe:

3600

N == en/Jac. (25)

rae T — monHoe BpeMsi, B TCUEHHUE KOTOPOTO aBTOOYC HAXOAUTCS Ha OCTAHO-
BOYHOM ITYHKTE, C.
T=t +t,+t,+t,, ¢ (26)
rae t; — Bpems, 3aTpaunBaeMoe Ha MOAXO0 K OCTAHOBOYHOMY IIYHKTY (BpeMsI
TOPMOXKEHHS), C; t, — BpeMs Ha MOCaaKy U BBICAAKY MACCaKUPOB, C; {3 — Bpems Ha
nepeiayy CUrHajIa M 3aKpbIBaHKUE JBEpeH, C; T, — BpeMs Ha 0CBOOOXKIcHHE aBTOOY-
COM OCTaHOBOYHOTO ITyHKTA, C.

HaXOI[I/IM OTACJIBbHBIC CJIaraCMBbIC.

20,

t1: T,C (27)

riae /!, - «IIpoMexyToK 0€30IaCHOCTU» MEXKAY aBTOOycaMH IpHU MOIXO0/€ UX
K OCTaHOBKE, PAaBHBIN 10 JUIMHE OJJHOMY aBTOOYCY, /, = 10 m; b — 3amennenne npu

2
TOPMOKEHUHU, IPUHUMAETCS paBHBIM 1 m/c”.
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=2 2% f't" C (28)

rae [ - kod(UIMEeHT, yYUTHIBAIOIIHIA, KaKasi 4acTh aBTo0yca 3aHATa BBIXO-
JSIIAMA ¥ BXOJSIIIAMU TTIACCAKHUPAMHU IO OTHOIICHUIO K HOPMAJILHOW BMECTHMO-
cTU aBTOOYycCa, Ui OCTAHOBOYHBIX ITYHKTOB C OOJIBIIMM HacCaXUPOOOOPOTOM
f=02; A - BMECTUMOCTh aBTOOYycCa, paBHas 60 maccaxupam; t, - Bpems, 3a-
Tpa4rBaeMOE OJIHUM BXO/ISIIUM WM BBIXOASIIMM Haccaxupom, t, = 1,5 c;
K — grcno aBepeli [ BBIXO/A WM BXOJIa TACCAXKUPOB, IPHHUMACM JJIsl aBTO-
oycoB k=2, nns tpamBaeB u Tpoiuieiidycos K = 3.
Bpemsi Ha mepenauy curHaia W 3aKpbIBaHHWE JBepeil t3 MpuHHMAaeTcs 1o
JIaHHBIM HaOJro1eHui paBHbIM 30 .

Bpemst Ha 0cBOOOXI€HNE aBTOOYCOM OCTAHOBOYHOTO IMMYHKTA:

t,=.]—2 ¢ (29)

rJ€ a — YCKOpEHUe, paBHoOE | M/,

[Ipu BbIUMCIIEHUN TPOIMYCKHOM CIOCOOHOCTH TOJIOC TPOE3KEW 4YacTH, HC-
MOJIb3YEMOW JIETKOBBIM U TPY30BBIM TPAHCIIOPTOM, HAJ0 YUUTHIBATh, UTO pacueT-
Has CKOPOCTh Ha MEperoHe He paBHA (PAKTUUECKON CKOPOCTH COOOIIEHUs MO yJIH-
ne. PeanbHas ckopocTh COOOIIEHMSI 3aBUCUT OT 3aJIEpKEK TPAHCIOpTa y Tepe-
KpecTkoB. TakuM 00pa3om, pacueTHas MPOMYCKHAash CIOCOOHOCTh MOJOCHI MPOE3-
KEW YacTH MEXKIy MEePEeKPecTKaMH OIpEaesaeTcss KaKk MPOIYyCKHAs CIIOCOOHOCTH
neperoHa ¢ BBeJeHUE KO3 UIIMEHTAa CHUKEHHUS MMPOMYCKHOM CIIOCOOHOCTH ¢ TIO
bopmyie

3600-V -«
L

N (30)

KoaddurmenT camxeHus: mpomyckHOM CIIOCOOHOCTH C YUETOM 3aJIepKEeK Ha

MepeKpPeCcTKax BHIYUCIISAEM 10 (hopMyIie

L
a= vE \”/2 (31)
L+ —+_—+t,-V
2a 2b
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rae L, — paccrosiHue Mexay peryiupyeMbIMU EPEKPECTKAMU, pPaBHOE B CO-
OTBETCTBUHM ¢ 3a1anueM, L, = 800 m; a — cpeiHee yCKOpeHUE IPU TPOTAHUU C Me-
cra, a= 1 m/c% b — cpenHee 3aMe/ICHIE CKOPOCTH ABHKCHHS TIPH TOPMOYKCHHH,
b =1 m/c* t,— cpeaHss IPOJOIKHTEIPHOCTD 3aICPKKH MEPE]] CBETO(GOPOM.

Cpennsisi mpoJ0JKUTENBHOCTD 3a/IEPKKU TIepe] CBETO(POPOM paccUUTHIBA-
eTcs 1o hopmyiie

o2t

t, >

(32)

JUIsi MapuIpyTU3UPOBAHHOTO TpaHCHOpPTa KOA((UIMEHT 3aJepKKHU JBUKE-

HHA & HC OIIPCACIIACTCA.

3.1.2 Onpenenenue yncia Mojoc MPOe3Ken YacTu

Yuciio mosioc 171st BCeX BUOB TPAHCIIOPTA PACCYUTHIBAEM 1o (hopmyrie

n=y (33)

rae A —3aJaHHas MHTEHCUBHOCTD JBUKEHUS TPAHCIIOPTA IO YJIMIIE B OJJHOM
HaIlpaBJIEHUM B YacC UK.

[Ipomyck TpaHcmopTa 3a1aHHOM MHTEHCUBHOCTH JABM)XEHUS MOTYT obecrie-
9HUThH

n=n,+n,+..Nn, (34)

Ecnu monoc nmony4usioch ABe, TO TaKOE pelIeHrne Hen30eKHO BBI30BET CHU-
KEHHE CKOPOCTH JIETKOBBIX aBTOMOOWJIEH, BBIHY)KJIEHHBIX JIBUTAThCS MO OJHOU
M10JIOCE BMECTE C TPY30BBIMU aBTOMOOMIISIMU, a TAaK’K€ YACTU IPYy30BbIX aBTOMOOU-
Jiei, KOTOpbIe, B CBOIO OUepeb, OyIyT IBUraThCS MO OJHOM MOJ0Ce ¢ aBTOOYCAMHU.
IToaTomy, MCXOas8 M3 COCTaBa TPAHCIOPTHOTO IMOTOKA, LENECOOOPAa3HO NMPUHATH
TPH MOJIOCHI ABM)KEHUS B KKJIOM HaIIPABJICHUU.

Ecnu nmponyckHas crmocoOHOCTh YJIMIIBI PACCUUTHIBAECTCA HE IO CHELUAIN-

SUPOBAHHBIM I10JIOCaM HpO€3}I(€I>'I 4acTH, a KaK JJid CMCIIaAHHOI'O TPaHCIIOPTHOI'O

49



MOTOKA B 1I€JIOM, HEOOXOIMMO MPUBECTU CMEIIAHHBIN MOTOK K OAHOPSAHOMY (JIeT-

KOBOI1 aBTOMOOWJIB), UCIIOJIB3YS ClIeAyIomre KOdpUITUEHTHI IPUBEICHUS L .

Ta6nuna 8 - 3nauenue ko3¢ UIIECHTA TPUBEICHUS

Bun tpancnopra 3nauenue kodhdunnenTa u

JlerkoBble aBTOMOOMIIH 1
['py30BbIC aBTOMOOMIIN TPYy30M0IBEMHOCTBIO:

o2 T 15

CBBEIIE 2 TIOS T 2

CBBIIE STIO & T 2,5

cBhIle 8 T0 14 T 3,5

cBoie 14 T 3,5
ABTOOYCHI 2,5
Tposeitdychl 3
CousieHeHHbIE aBTOOYChI M TPOJLIEHOYChI 4
MOTOIMKIIBI ¥ MOIIEIbI 0,5
Benocunensl 0,3

3.1.3. [IpoBepka mpoIyCKHON CITOCOOHOCTH MAaruCTpaiv U MepeKpecTKa

[IpoBoiMM MPOBEPOUHBIN pacyeT MPOMYCKHON COCOOHOCTH MarvucTpaiu B
Y3KOM CEUEHUHU M y MEpPEKpecTKa B CeYeHUM cTomn-iuHuu. [IpomyckHas croco6-
HOCTbH B 3TOM CEYEHHMH 3aBUCUT OT PEKHMMa PETYJIMPOBAHUS, IPUHITOTO Ha Iepe-
KPECTKE.

Pacyer BoinosnHsieM 1o opmyiie:

t Va
3600 ° g
n t

n Y

, aBT./Jac. (35)

rae N, — mpomyckHas CrioCOOHOCTh OJIHOM TOJIOCHI MIPOE3KEN YacTu y Te-
PEKpeCcTKa B CEYEHUH CTOM-TUHUM, aBT./4ac.; t, — HHTepBaj BO BPEMEHH MPOXOK-
JICHUS] aBTOMOOWIISIME TIEpPEKpecTKa, MpUHUMaeMblid B cpeareM t, = 3 ¢; V|, — cko-
pPOCTh MPOXOKACHHUS aBTOMOOMJISIMU TiepekpecTka (mpuauMmaem V, = 18 km/u4),

Mm/cC.
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YuuteiBas HE0OOXOAMMOCTh OOECIIEYCHHS JIEBBIX U TMPABBIX MOBOPOTOB HA
nepeKpecTke, TPeOYIONX CIeNUalbHbIX MOJO0C MPOE3KEH YacTu, A Ompesese-
HUS TIPOIYCKHON CIIOCOOHOCTH MarucCTpaiy UCIIOJIb3yeM CIEeTYIONIYIo (hopMyITy:

N,=13N,(n-2) , aBT./4ac. (36)
rae N,  — mpomyckHas CoCOOHOCTh MAarucTpajid B CEUCHHUHM CTOI-JTMHUH,
aBT./4ac;
1,3 — ko3 puIMEeHT, yUUTHIBAIOIIUNA MPABO- U JIEBO-TIOBOPOTHOE JIBUKEHUE;
N — YUCII0 TOJIOC.
JIJist cpaBHEHUS MTPOIYCKHOM CIIOCOOHOCTH B JAHHOM CIy4yae MPUBEIEM BCE

3aJIaHHBIE BUABI TPAHCIOPTa K OJHOMY (JIETKOBOMY aBTOMOOWIIIO) HCIOIb3YS

bopmyiy:

N =4A4-u,aBT/4ac (37)

[Ipumep
JlerkoBble aBTOMOOUIIH 440 1 =440
['py30BBIe aBTOMOOWIIN TPY30MOABEMHOCTBIO 2 — 5 T 200" 2 =400
ABTOOYCHI 50 2,5=125
HUTOI'O = N: 965 aBt./4ac.
(IpUBEIEHHBIX )

Takum obpazom, ecnu Ny, > =N, To mpomyckHasi cmtocOOHOCTh MarucTpaIn
B CCUCHHH CTOI-JIMHUU OOECIEYUT MPOXOXKICHUE TPAHCIIOPTHOTO MOTOKA 3aJ1aH-

HOU MHTEHCUBHOCTBIO.

3.1.4 YcraHoBNeHUE MUPUHBI TIPOE3KEN YaCTH YITUI]

HanMenbias mypuHa npoe3Ked 4acTH YJINIl Ha MPSMBIX Y4acTKax IpUBe-
nena B tabmuue 9. lllupuna npoesxelt 4acTH yauIl B Ka)JI0M HaIllpaBJICHUU OIpe-
nensercs no popmyie:

B=b-n (38)
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rac b— I prUHaA OI[HOﬁ MOJIOCHI IBUXKEHUA, M; N — YUCJIO MOJOC ABUKECHUSL.

JUis MarucTpajabHOW YJIMLBI OOLIETOPOACKOTO 3HAYEHHUS LIUPHUHY IOJIOCHI
IIPUHAMAEM paBHyIo 3,75 M. HanMmensbliee 4nciio moaoc s yaul U J0por yKasa-
HO B Tabiu. 9 Ge3 yuera moJioc Jyuisi BpEMEHHOW CTOSIHKM aBToMoOuiiel. B cBs3u ¢
3TUM U YYUTBIBAs, YTO YJIMIA ¢ OOEUX CTOPOH 3aCTPOEHA aJMUHUCTPATUBHBIMU
3MaHUSIMUA, Y KOTOPBIX MOXET OCTAHABIMBATHCS OOJIBIIOE YHMCIO aBTOMOOWIIEH,

npeaycmarpuBacM CIICOUAJIIBHYIO IIOJIOCY HII/IpI/IHOﬁ 3M JJI UX CTOSAHKH.

Tabnuma 9 - Haumenbpmas mupuHa Mpoe3k el YacTH yIUI[ ¢ MHOTOIMOJOCHBIM

ABHUXCHUEM
Kateropus ynum u gopor Hlupuna ogHO# NO- Haunmenbiee uncio
JIOCHI IBMOKEHHSI, M | TIOJIOC JABHMIKEHUS IPO-
€3ei yacTu B 000ux
HaIpaBJICHUAX
CKOpOCTHEBIC IOPOTH 3,75 6
MaructpajibHble yIUIbI U JJOPOTH:
1.O011eropoACKOro 3HAUCHUS:
HenpepbsIBHOTO IBIKEHHS 3,75 6
Perynupyemoro aBuxeHusI 3,75 4
PationHoro 3HaueHus 3,75 4
Jloporu nis Tpy30BOrO ABUKEHHUS 3,75 2
I1.Yuie! 1 1Oporu MECTHOTO 3HAUYEHUS:
Kunsie ynuist 3 2
Jloporu npOMBIIIUIEHHBIX 1 KOMMYHaJIBHO- 3,75 2
CKJIQJICKUX paiioHOB
[TocenkoBbI€ YIHITBI 3,5 2
[TocenkoBbie 10poru 3,5 2

OO6miass mupHUHA MPOE3IKEH YacTH B KaXKJIOM HANpPABICHUU JIBYXKCHUS CO-
CTaBUT:

B=b-n+3,m (39)

upuny npoe3xel yacTu yJaull U JOpOT YCTaHABIMBAEM [0 pacyeTy B 3a-

BHUCHUMOCTHU OT HHTCHCHUBHOCTH JABUXXCHMA.
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3.2. YCcTaHOBIIEHHUE MTUPHUHBI TPOTyapa

[lepcniekTBHAsT UHTEHCUBHOCTh MENIEXOJAHOrO JBUKEHUS Ha TPOTyapax B
Ka)XJIOM HampasieHuu mpenanonoxum 6500 dven./gac. [IpomyckHas cnocoOHOCTh
OJIHOM MoJjockl TpoTyapa 1000 yen./gac.

Heo0Oxomumoe uncno mmosioc N = 6500/1000 = 6,5 = 7 nonoc
[ITupuHa oHOM MOJIOCH XOA0BOM YacTu Tpotyapa 0,75 m.

Takum 006pazom, muprHa X0A0BOK YacTu TpoTyapa B=0,75"7=525m

3.3. Be1bop THma nonepeyHoro npoguis

B ¢Bs3u ¢ TeM, 4TO OCHOBHBIMM 3JIEMEHTAMU YJIMIIBI II0 CTOUMOCTH U CII0K-
HOCTH YCTPOMCTBA SIBJISIIOTCS IPOE3Kasi 4aCTh M TPOTyapbl, HAMEYaeM BHAauale
CXEMY MONEPEYHOro Npouis yJIULbl, UCIOJIb3Ys MOJYYEHHYIO MO pacyeTy IIUPHU-
Hy Ipoe3kel yactu u TpoTyapoB. [locie 3Toro moxkHo Oyner mpucTynarh K pas-
MEILEHHUIO T0JIOC 3€JIEHBIX HACAKICHUM, MayT OCBEIICHUS U MOJA3EMHBIX HMH¥KE-
HEPHBIX KOMMYHHKALIUH.

JIns yka3aHHBIX B 3aJlaHUM YCIIOBHM JIBWKEHHUs paccMaTpUBaeM IOIEpeU-
HBIM pOoQUIb YIULBI B IBYX BapHaHTaX:

1) momepeuHblit MPoGWIb yAHIbl 0€3 MOJIOCH IS Pa3JeIeHUs] BCTPESUHOTO
JIBUYKEHUS;

2) nonepevHbId TPO(UIIb YIUIIBI C TTOJIOCOU JIs pa3/iesieHUs BCTPEYHOTO
JIBUKCHUS.

[IupuHa pa3aeauTeNbHbIX OJIOC U IPYTUX AJIEMEHTOB YJIUI yKa3aHa B Ta0-
mmize 10.

JIns mydmend opraHu3aluy JIBHXKEHUS JKEJIATEJIbHO HAIMYHME OCEBOM pasjie-
JUTEIBHOM MOJIOCHI, OAHAKO, YUUThIBass HEOOXOAUMOCTh CO3/IaHUsl Haubosee moJ-
HOW M30JIALMHU KUJIOK 3aCTPOMKH OT IIymMa M BUOpALMU, BBI3BIBAEMBIX MPOXOJIs-

MM TPAaHCIIOPTOM, BO3MOKEH BHIOOp IEpPBOr0 BapuaHTa MOMEPEYHOTo mpoduiis
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yiuipbl. COrinacHo 3TOMYy BapUaHTy KPOME MOJIOCHI 3€JEHBIX HACAXKACHUN MEXAY

HpOG3)KGI>i JaCTbIO U TPOTyapOM HaMCHACTCA CHIC OAHA I10JI0CA 3CJICHBIX HAaCaXKIC-

HUM — MEXy TPOTYapOM U JIMHUEN 3aCTPOUKHU.

Ta6muma 10 - PazMepsl 251eMEHTOB TOPOACKUX YJIIUIL

MCCTOHaXO}K,I[eHI/Ie N Ha3HA4YCHUC

Kareropus ynui u jopor

CKOPOCTHBIE MarucTpabHbBIE
001IerOpOACKOTO | pAHOHHOTO | MECTHOTO
3HAYCHUS 3HAYCHUS | 3HAYCHUS

Mesx 1y npoe3»KUMH YacTsIMH IS 4 3 - -
pa3JieIeHHs BCTPEYHOTO MTOTOKA
Mesx 1y OCHOBHOM Ipoe3Kelt ua- 8 6 - -
CTBIO U TIPOC3KUMH YACTSIMHU MECT-
HOT'O 3HAYEHUS
Mex 1ty mpoeskel 4acTbio U Tpam- - 2 2 -
BaMHBIM ITOTOKOM
Mesx 1ty mpoesskei 4acTbio U BeJo- 4 1,2 1,2 1,2
JIOPOKHOM
Mesx 1ty npoeskeii 4acTbio U TPo- - 2 2 2
Tyapom
Me:xy TpoTyapoM M TpaMBalHBIM - 2 2 -
MTOJIOTHOM
Mexnay TpoTyapoM U BEJIOJAOPOXK- - 1,2 1,2 1,2
KOM

3.4. Ouepranue nonepeyHoro Npoduiis Mpoe3 kel yactu

[Tonepeunsrit mpoduas Mpoe3kKeld dYacTH NPUHUMAEM MapaboIUIeCcKOro

ouepTanus. Takol npoduIs HAUTYYIIUM 00pa3oM OTBEYaeT TPeOOBAHUIO BOJOOT-

BOJIa, TaK Kak 00ecreyruBaeT OBICTPHIN CTOK BOJIBI C MPOEIKEH YaCTH K JIOTKAM U

JTIOKJICTTPUEMHBIM KOJIOJIIIaM.

B nepBom BapuaHTe TpOTyap OTHAEIEH OT MPOE3KeN 4acTH OJHOPSAHON II0-

IaJIKOU JEPEBBEB U OT JIMHUU 3aCTPOUKHU TA30HOM.

Bo BTOpOM BapuaHTe mpoe3xas 4acThb pa3JensieTcsl ra30HOM (pa3aenuTelb-

HOH TI0JIOCOM), a TPOTyap, MPUMBIKAIOIIUNA K JUHUU 3aCTPOMKU, OTAEIEH OT MpPo-

€3’KEeH 4aCTU OJHOPSAHON MOCAIKOMN 1EPEBBEB.
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HeoOxomumo BeIOpaTh OIWMH W3 ABYX BapuaHTOB mpoduis. CxeMaTU4HbIN
PUCYHOK TIpO(UIS C PACCYUTAHHBIMU 3HAYCHHUSIMH IIUPHHBI MPOE3KENH YacTh U

TPpOTYyapa O0JIKCH OBITH MMpCACTABJICH B ITPUJIOKCHHMH.
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Pucynoxk 10 - [Tonepeunsiit mpoduiis yauIsl 6e3 Moa0Chl IS pa3ieIeHUs

BCTPCUYHOI'O ABHIKCHHA

——a
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Pucynox 11 - Ilonepeunsiit mpo¢uiib YAHUITHI ¢ TTOJOCOM JIJISt pa3eIeHHs] BCTPEY-

HOT'O ABMXXCHMUS

B nepBoM cityyae MauThl OCBEIIEHUS MOTYT OBITh PacHoJIOKEHbI B 30HE 3e-
JICHBIX HACAKJEHUU Yy TPOTYapoB ¢ 00EUX CTOPOH YJIMIbI, BO BTOPOM — IOCEpe-
JIMHE PA3IAEIUTEIBbHOMN MOJIOCHI.

B tabnuue 11 npuBeaeHsl HAMOONbIINE U HAUMEHBIIUE MONEPEUHBIE YKIOHbI

MIPOE3KEN YACTH.
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Tabnuna 11 - HopMaTHBBI YKIOHOB YJIHII, JOPOT U IUIOIIAICH

Ynumel, toporu v romany | Hambonblire u HAMMEHBIITUE MTOTIEPEYHBIC YKIOHBI [T pa3iny-
HBIX TUTIOB JIOPOXKHBIX OJEK, %o
achanbToOETOHHBIE LEMEHTHO- cOopHBbIE
OeTOHHBIE
1. MarucrpaJibHbIE YJIHIIbI 25 15 25 15 30 20
00IIEropoJCKOro Ha3Have-
HUS
2. MaructpaibHbI€ YIHIIBI 25 15 25 15 30 20
paiiOHHOTO 3HAYCHUS
3. XKunblie ynuipl (MECTHOTO 30 15 30 15 30 20
3HAYCHMUS)
4. CKOpOCTHBIE TOPOACKHUE 30 15 30 15 20 20
JIOpOr (MECTHOT'O 3HAYCHHUS)
5. IMnomanu 15 10 15 10 20 10
6. CTosiHKM aBTOMOOWMIIEH 15 10 15 10 20 10

CpenHuil MonepeyHbll YKIOH MPOoe3X el 4acTu npuHuMaeM paBHbIM 20%.
JInst pa30MBKM MONEPEUHOT0 Npouisl MIMPUHY IPOE3KEH YacTH ACIUM Ha JI€CATh
pPaBHBIX YacTeu 1o 2,85 M U onpeaensieM 3Ha4€HHE OpJAMHAT JJI TPOMEKYTOYHBIX

TOYCK.

h = %’5 :0,02=0,285 M (40)

Tabnuia 12 - Pa3menienne moa3eMHbIX HHXCHEPHBIX COOPYKEHUMN

HanmeHnoBanue Paccrosnue ot nunuu 3actpoiiku | ['myOuHa 3amoxxeHus

1. Tenedonusie Kabenn 2-3 M 1,2m

2. TennmonpoBoxg Sm 1,2m

3. Pa3Bosmimii ra3ompoBo;1 3-3,5m 1,3-1,6 M

4. BogomnpoBona 4,5m 2-22 M

5. Kananuzanus 55m or3,5M™

6. Kabenu Hapy>KHOTO OCBEIICHUS 10 0,8 M 0,6 m

7. BomonpueMHUK 85-9m 1,6 M
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Tabnuna 13 - MuHuManbHbIE PACCTOSHUS OT MOJ3EMHBIX CeTeW A0 3[aHHid, CO-
OPY>KEHHH U 3€JICHBIX HACAKICHUN

PekoMeHnyembie paccTOSHUS OT
8 ¥ oo WE B B o oo 8
=H © A = o -0 o] [aa]
Cern S=:E5S:EEE =353 28%8|8 |¢&
S x0TI YK S x s Z Al o9 Tl 8 &
QEEQ;%EESEE%E 22 8| & 5
SES° EEEEE EEEA FERIE |
ZEE | =Eo2g B == 9
1. CuitoBble Kabenu U Ka- 0,6 0,5 2 0,5 2 0,5
Oelu cBA3U
2. I'azonpoBOIbI:
2.1. Huskoro nmasieHus 1o 2 0,5 2 3 2 2
0,05 Kre/cm?
2.2. Cpennero naBiacHUs 5 1,5 2 5 2 2
110 3 Kre/em?
2.3. BBICOKOro gaBieHus 9 1,5 3 10 2 2
3-6 kre/em?
2.4. BLICOKOrO JaBJIeHUS 15 2 5 15 - -
6-12 kre/cm?

3.5 Pa3MenieHue 3elIeHBIX HACAKICHUN

B cBfA3M CO CTPEMMUTENIBHBIM DPa3BUTHEM IPOMBIIIIEHHOCTH, JHEPTETUKH,
TpaHCHOPTa TEPPUTOPUN HACETCHHBIX MECT BCE B OOJIBIIMX MacluTabax HaUMHAIOT
UCTBITHIBATh OTPHUIIATENIbHBIE BO3JICHCTBHS OT BPEAHBIX BHIOPOCOB U CTOKOB, IIyMa,
AIEKTPOMArHUTHBIX U3Ty4yaTelled U JIPYyruxX HeONaronpusaTHBIX sBieHH. OCHOBY
O0pbOBI C 3TUMU SBICHUSAMH, KaK MPABUJIO, COCTABIAIOT UH)KEHEPHBIE MEPOIpPHsI-
THSL.

3HAUUTENBHYIO pOJIb B MPeoOpa3oBaHUU TOPOJCKOW Cpelbl, YIYyYIIEHUH U
O3JI0POBJICHUM YCIIOBUM KMU3HU HACEJICHUS 3€JICHBIC HACAKICHUS.

O3elleHEHHBIE TEPPUTOPHUM B TOPOJIE U 34 €ro MpeleJaMi B 3aBUCUMOCTH OT
Ha3HA4YECHMs, PA3MEPOB U Pa3MELICHUS B IUIAHE TOPOJIAa U PUTOPOJHON 30HBI OTHO-
CATCSl K Pa3jMYHbIM KaTErOpUsIM T'OPOJICKMX HACaXJACHM, 00pa3yIoluX B COBO-
KYITHOCTU CHUCTEMY 3€JICHBIX HAaCaXICHUMU. [ OposcKue 3eleHble HACAKICHHS B 3a-

BHUCHUMOCTH OT XapaKTCpa UCIIOJIb30BaHHA U MCCTOIIOJIOKCHUS B IIJIAHC TOpoaa pas-
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JIEJSIFOTCST Ha HACAKICHUS OOIIEr0 M OrPaHWYEHHOTO TMOIh30BAHUS M HACAKICHUS
CIICLIMAILHOTO Ha3HAYCHHUSI.

B kypcoBoii paboTe He0OX0UMO BhIOPATh COCTAB 3€JICHBIX HACAKICHUM IS
pa3MEIIeHUS UX B 3€JICHBIX MOJI0CaX MPOSKTHPYEMOTO MPOQUIIS YIHUIIBI, PYKOBOI-
CTBYSICh 3HAYCHUSIMU MUHUMAJIbHOM IIMPHUHBI TTOJIOC 3€JICHBIX HACAXKICHUH.

HamedeHHbIe 3ejIeHbIe MOJIOCHI B MONEPEUYHOM MPOoPuiIe TPOSKTUPYEM HIUPH-
HOH 110 2 M.

MuHuManbHas MUPUHA MOJIO0C 3€JIEHBIX HACAXKICHUH:

[Tocanka nepeBbeB:
OnHopsIHbBIE 2M
JByXpsiiHbIE S5Mm

[Tocanka KycTapHHKa:

Hwuskopocioro 0,8 M
Cpennero 1 m
KpymHoro 1,2 ™
I'azoH I m
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3AKJIFOYEHUE

3aKkiIr0YeHue KypcoBOMl pabOThl SIBISETCS TaAPMOHUYHBIM IPOJOJKEHUEM
ero OCHOBHOM 4acTu. JlaHHBIN pa3/ien DOJDKEH COoAepKaTh B ce0e OMMCaHHE IMPO-
BEJICHHBIX MEPONPUATUI, COBEPIICHHBIX JIEUCTBUM, KOTOPbIE 003aTEIBHO HYKHO
MOJBITOXKUTH. B pa3zzerne 3akitoueHre 0Tpa>katoT BBIBOJIBI U PE3YJIbTATHI PACUETOB,

CACJIAaHHBIC HAa OCHOBAHHNU Hp&KTH‘-ICCKOﬁ qacCTH.
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CIIMCOK UCITOJIbB3OBAHHBIX UCTOYHMKOB

Vka3bpIBatoTCs JIMTCPATYPHBIC HMCTOYHUKH, KOTOPBIC HCIIOJIL30BAIIUCH IIPH

HaIMCaHUU KypcoBOW paboThl. CIUCOK JIUTEpPATyphl COCTABISACTCS B ajl(aBUTHOM

MOpPAAKE C YKa3aHHUCM daBTOpPaA (aBTOpOB), Ha3BaHHW NCTOYHUKA, N31aTCIbCTBA, I'0-

na u3nanus B cootBercTBuu ¢ TpeboBanusmu ['OCT 7.0.5.-2008. HezaBucumo ot
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OBITh 3HAYUTEIILHO pacoiupCH UCIIOJIHUTCIICM.
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