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1. Ileab Mmemoodu4ecko20 nocoous

Hacrosimmee meTogudeckoe mocoOue pa3paboTaHO B MOMOIMIb OOYYAIOMIUMCS C IICNBIO
YCTaHOBJICHUS €AMHBIX TPEOOBAHUN U TTPaBUJI BHITIOJHEHUS KyPCOBOTO MTPOCKTA.

KypcoBoii mpoeKT sBISETCA OJHUM U3 BHUJIOB aTTECTALMOHHBIX WUCIBITAHUN BbIogHeHne
KYpPCOBOT'O TPOEKTa IMPHU3BAHO CIOCOOCTBOBATH CHUCTEMATHU3AIMH W 3aKPEIVICHUIO TMOJIYYCHHBIX
00yyarouMucs 3HaHUN 1 YMEHUH.

[ToaroToBKa KypCOBOTO TPOEKTAa CBs3aHA C yIIyOJICHHEM UW3YYCHHS TEOpPHH,
MPUBEJICHUEM B CHCTEMY paHee NPUOOPETEHHBIX 3HAHMN W TOMOJHEHHEM HX B Ipolecce
MPAKTUYECKOTO pEIIeHUS TOCTaBICHHOW mpoOsembl. PaboTa Haa KYpCOBBIM IPOEKTOM
MO3BOJISIET Pa3BUTh HABBIKM HCCICAOBAHUS, HKCIEPUMEHTUPOBAHUS M CAMOCTOSITEIBHOIO
W3YYCHUS HAYYHOU U JPYTOH JIMTEpATyphl 10 IpodsiemMe (TeMe).

2. Obwue mpe6osaHus

2.1 KypcoBoii pOEKT J0JIKEH UMETh aKTyallbHOCTh, HOBU3HY U IPAKTUYECKYI0 3HAUUMOCTh
U BBINOJHSTHCS, 110 BO3MOXHOCTH, 10 IPEIOKEHUSIM (3aKa3aM) NPEANpUATUN, OpraHu3alui win
00pa30BaTENbHBIX YUPEIKICHUH.

2.2 Tembl KYpCOBBIX IPOEKTOB pa3padaThIBalOTCA NpenojaBareisiMu .Tema KypcoBOTO
OpOeKTa MOXET ObITh MpeiiokKeHa OOyJaromUMCs IpH  yCIOBUM OOOCHOBAaHUS UM
1[E€JIECO00PA3HOCTH €€ pa3pabOTKH.

CnenyeT NOMHHUTB, YTO OCHOBHBIM KpHUTEpPHEM B BBIOOpE TEMBbl SBISETCS HaydHBIN
UHTEpec oOydarolerocsi, €ro CTPEMJIEHHE pacClIMpUTh CBOM IIO3HAHUS B OIpPEAEIEHHON
oOnactu. DTOT BBIOOp [JOJKEH OBITh pE3yJlbTaTOM COOCTBEHHBIX pa3MBIIUICHUH U uiel
oOydaromerocs, BOSHUKIINX Ha OCHOBE JIMYHBIX HAONIOACHWNA, M3y4YEHUS TEOPUU WM UTCHUS
CHEIMaJIbHBIX W3/1aHui U T.1. TOJIBKO B 3TOM Cily4yae MOXKHO 0XHJ1aTh, YTO BBIIOJIHEHHUE NIPOEKTa
CBHIFPAeT UCKIIIOUUTEIBHO BAXKHYIO pOJib B OPMUPOBAHUH Yy 0Oyuarolerocs npodeccuoHanibHOR
HaIlPaBJI€HHOCTH, HABBIKOB CaMOCTOSATENbHONW paboThl C JIMTEPATypoll M HcClel0BaTEeIbCKUX
YMCHHH.

TeMmbl KypCOBBIX NPOEKTOB JOJDKHBI OTBEYATh COBPEMEHHBIM TPEOOBAHUSAM pPa3BUTHS
HayKH, TEXHUKH, TPOU3BOJACTBA, HKOHOMHUKH, KYJIbTYpbl U 0OOpa3oBaHMs; JOJKHBI OBITH
aKTyaJIbHBIMM M MAaKCUMaJIbHO NPUOIM)KEHHBIMM K HY)KJIaM HPOU3BOJICTBA, TaKUM 00pazom,
yTOOBI ~ MPOM3BOJACTBO  MOIJIO  HMCIOJIb30BaTh  MIPOpPabOTKH, pacyeThl, pPEeKOMEHAANU
HEIMOCPEICTBEHHO B IPOU3BOACTBEHHOM IIPOLIECCE.

2.5 Ilo yTBep>KIEHHBIM TEMaM PYKOBOJIUTEIN KypCOBOTO IMPOEKTHUPOBAHUS pa3padaThIBatOT
WH/IMBUyaJIbHBIE 3aJJaHUs JUI KaX/I0T0 CTY/CHTA.

2.6 B oTaenpHBIX ciydasiX [OMYCKAeTCsi BBINOJHEHHE KypCOBOTO MPOEKTa TIpYIIoi
cTyaeHToB. [Ipu 3ToM HHIMBUAYATIBHBIE 3a/1aHUS BBIAAIOTCS KAXKIOMY BBITYCKHHUKY.

3. Tpe6o8aHus1 K Kypcogomy npoekmy

3.1 KypcoBoii TPOeKT JOJHKSH OTBEYATh CIICTYIOIINM TPEOOBAHUSM:

- YETKOCTb U JIOTMYECKas MTOCJIE0BATEIbHOCTD U3JI0KEHUS MaTepUaa;

- yOeIUTENbHOCTh apryMEHTAIUY;

- KpaTKOCTh M YETKOCTb TOJKOBAaHMSA; (POPMYIHMPOBOK, HCKIIOYAONIas BO3MOXKHOCTb
HEOJIHO3HAYHOT'O TOJIKOBaHUS;

- KOHKPETHOCTB M3JI0KEHUS pe3yIbTaTOB pabOTHI.

3.2 TepmuHoONOTUS U OIpENEIeHHs], UCIIOJIb3yeMble B KYPCOBOM IPOEKTE, JOJKHBI OBbITH
€IVMHBIMU M COOTBETCTBOBATH YCTAHOBJIEHHBIM CTaHAapTaMmM, a IpH HUX OTCYTCTBHUM —
OOLIENPUHATHIM B HAYYHO-TEXHUYECKOU JIUTEpaType.



3.3 EnquHuiisl n3MepeHus ciaeayeT NPUBOAUTD B €MHUIIAX MEXTyHapo1HOH cucteMsl (CH)

3.4 3akoHYEHHBIM KYpCOBOW MPOEKT JODKEH OBITh CIIUT (COPONTIOPOBAaH), MOMAMHUCAH
aBTOPOM C YKa3aHHUEM JaThl.

3.5 Ilo 3aBepuieHuto oOyyaromuMmcsi paOOTbl HaJ KypCOBBIM IPOEKTOM PYKOBOAUTEINb
HOJIHICHIBAECT IPOCKT

4. Cmpykmypa Kypcogeozo npoekma

4.1 Tlo cTpyKType KypCOBOW MPOEKT COCTOUT M3 MOSCHUTEIBLHON 3alMCKU U rpaduyecKon
qacTH. B MOsICHUTENBHON 3aMucKe aeTcsi TEOPETUUECKOE M pacueTHOE 0OOCHOBAHUE MPHUHSATHIX B
npoekTe pemeHuil. B rpaduueckoil yacTu MpUHATOE pellleHUEe MPECTABICHO B BHUAE YEPTEXKEH,
cxeM, rpadukoB, quarpaMMm. CTpyKTypa U COep:KaHUe MOSICHUTEILHON 3aIMCKH OTPEACISIOTCS B
3aBHCHUMOCTH OT T€MbI IIPOCKTA.

4.2 Tlo cTpyKType NOSICHUTENIbHAS 3alMCKa KypCOBOIO IIPOEKTA COCTOUT U3 TEOPETUUECKON
U TIpPaKTHYECKOM 4YacTu. B TeopeTnueckoil yacTu JaeTcs TEOPETUUYECKOe OCBEIEHHWE TeMbl Ha
OCHOBE aHalIM3a MMEIoIIeNcss nuTepatypsl. llpakTudeckas 9acTh MOXET OBITh NpEACTaBICHA
METOJMKON, pacyeTaMy, aHalM30M OHKCIEPUMEHTANIbHBIX JaHHBIX, MPOAYKTOM TBOPUYECKOU
JESTEIbHOCTH B COOTBETCTBUU C BHUAAMU HpodeccuoHanmbHOU JaestenbHOocTH. CopepxkaHue
TEOPETUYECKOW M TMPAKTHUUECKON YacTU OIpPEAENSIOTCS B 3aBHCHUMOCTH OT TEMBbl KYpCOBOTO
IIPOEKTA.

4.3 TlosicHuTenpHas 3aMKcka BBIMTYCKHON KBaMU(UKAIIMOHHONW pabOThI JIOJKHA COJEPKATh
HE MeHee 25 CTpaHUI] TEYaTHOTO TEKCTa, He cuuTas mnpuiokeHuit, mubo 40-50 crpanun
pyKoIUCHOTO TekcTa (hopmara A4.

4.4 CopepxaHue TOSACHUTEIBHOM 3allUCKM KypCOBOIO IIPOEKTa BKIIIOYAaET B ceOs:
TUTYJBHBIN JIUCT, 33aJJaHKE, COJepKaHKe, BBEICHUE, OCHOBHAS YacCTh, 3aKII0YCHHE (PEeKOMEHIAINH
OTHOCUTEJIbHO BO3MOXKHOCTEM NPUMEHEHHUs MOJIY4YEHHBIX DPE3YyJbTaTOB, BBIBOJAOB), MPHJIOKEHHUS,
CIIUCOK HCIIOJIb3yEeMbIX HCTOYHUKOB.

TUTYJIbHBIN JUCT.

Ha tuTynpHOM nHCTE MOJDKHBI OBITH yKa3aHbl HAaMMEHOBAHHE Y4eOHOTO 3aBEICHUS, TeMa
npoekTa, (paMuiaus, HMs, OTUECTBO CTYyJEHTa, (aMuiIusg M HHULUAIB PYKOBOAMTENS, TOJ
HaIMCaHMs KypCcOBOI'O IPOEKTA.

3ajaHue.

3anaHue pa3pabaTbiBaeTCsl MHAUBUAYAIBHO JJIS KaXKIOrO CTyJEHTa. 3aJaHus Ha KypCOBOMU
IPOEKT MOANUCHIBAIOTCS PyKOBOAUTENIEM pabOThl M YTBEPIKJIAIOTCS 3aBeIyIOIUM Kadeapoi.

Conepxanue.
B conepxannm yka3pIBalOTCS HOMEpA Pa3JIesioB, MOAPA3/ICIIOB U CTPAHHIIBL.

BeeneHue.

Bo BBeneHnn KpaTKO yKa3bIBAIOTCS 3a/1aud MPOEKTA U MyTH UX perieHus. O00CHOBBIBACTCS
aKTyaJIbHOCTh M 3HAUMMOCTH MpoOjeM, pemaeMbix B mpoekte. O0beM BBeneHus 1-3 CTpaHUIIBL
CnoBo «BBejneHuey» MNHUIIETCS MPOMUCHBIMH OyKBaMU Ha OTACIBHOW CTPOKE, KaK W Ha3BaHUE
OCTAJIbHBIX Pa3/IeJIOB MTPOEKTA.

OcHOBHas 4acTh.

B ocHOBHOI uacTu [daeTrcss TEOPETUUYECKOE OCBELIEHWE TEeMbl Ha OCHOBE aHallu3a
UMEIOIICHCS INTepaTyphl M MPAKTHIECKAs: YaCTh MPOEKTA.

Jns mpoekTa, HOCAIMIETO HayYHO-HCCIEAOBATEIbCKUN XapakTep, MpaKTHYecKas dYacTh
JIOJDKHA COJIEpKaTh PACUEThl COOPYKEHUH WM DJIEMEHTOB COOPYXKEHHW, B 3aBUCHUMOCTH OT
3a/IaHMsI; U aHAJIU3 BBIIIOJIHEHHBIX PAaCUYETOB.

3aKIIIOYeHUE.

B 3akmioueHue HEoOXOOUMO TIOJBECTH HWTOTH MPOJEIAHHOM pabOTHI, OIIEHUTH
3¢ (PEKTUBHOCTh HMCIOJIb30BAaHUS HOBBIX TEXHOJIOTHH, TPUMEHSEMBIX B JaHHOM IIPOEKTE,
MPAKTUYECKYI0 3HAYMMOCTh PaOOThI, 1aTh MPEIOKEHHS MO HCIOJIB30BAHUI0 MPOEKTa (€CIH OHH




UMEIOTCS).

[TpunoxeHus.

B kadecTBe mNpUIIOKEHUH MOTYT OBITH HCIONB30BaHbI (oTorpaduu 000pyHOBaHHUS U
COOpY’KEHHH, rpauku U JUarpaMMbl, CXEMbl M Y€pTeXH, TaOIULb! U T.1. IIpuinoxeHus AOIKHBI
OBITH CKpETICHBI C paboTOii.

CIUCOK NCHOIB3YEMBIX HCTOUHUKOB.

B mnauane cnucka ykaspBatorcs ['OCTei, CHuller u 3arem cmpaBouHass U ydeOHas
JauTeparypa.

VYKa3pIBatOTCsT WHUIMAIBI M (paMuminus aBTOpa, HAMMEHOBAHME JIUTEPATYPhl MM CTaThH,
U3JaTeIbCTBO, [OJ] U3/1aHUS.

B xadecTBe HCTOYHUKOB MOTYT OBITH ONYyOJIMKOBAHHBIC U HEOMYyOINKOBAaHHBIE JOKYMEHTHI:
KHUTH, CepUalibHble U3JaHus (Ta3eThl, >KypHalbl, COOPHUKH), HOPMATHUBHO-TEXHHUYECKHE U
TEXHUYECKHUE JOKYMEHTHI (CTaHIapThl, HOPMBI, TATEHTHBIE JOKYMEHTBI, TPOMBIIJICHHBIE KaTaJIO0TH,
IOpEeNCKypaHThl U T. J.), JACNOHUPOBAaHHBbIE Hay4yHbIE PaOOThI, HEONMYOJIMKOBAHHbBIE JOKYMEHTHI
(OTUeTH O HAYYHO-HMCCIIEI0BATEIbCKOM paboTe, JUCCepTalluy, MIEPEBOIbI), a TAKKE UX COCTABHBIC
YacTH.

5. Odhopmaenue mekcmoeoii yacmu Kypcogozo npoekma

5.1 OOmme TpeOOBaHUS K BBIIOJHEHUIO TEKCTOBBIX JIOKYMEHTOB BCEX OTpacien
HIPOMBIIIIEHHOCTH ycTaHaBnuBaoT ['OCT

5.2 KypcoBoii mpoeKT BHIMONHAIOT Ha OAHON CTOpoHE jmcTa Oenmoii Oymaru ¢opmara A4
(210x297mMm) mo I'OCT MamIMHONMCHBIM WU PYKOMHCHBIM crocoboM. [lpu ucnons3oBaHuu
MAaIIMHOIMCHOTO CI0c00a MeyaTaroT TEKCT Yepe3 MOoATopa MHTEpBajla, MUHUMAalbHasl BbICOTa OyKB
U 1udp Npy MAIIMHOIUMCHOM TEKCTE WU PYKOMUCHOM criocobe 2,5MM. TekcT HeoOXoauMo mucath
4ETKO YEPHOM IIAPUKOBOU PYYKOM.

5.3 Omeyarku, ONUCKM U rpaduyeckue HETOYHOCTH, OOHAapyXKEeHHble B Ipolecce
BBINOJIHEHUS! BBITYCKHON KBAIM(UKALMOHHONW pabOThI, JOMyCKAETCS UCHIPABIATh MOJYUCTKON HUIIH
3aKpaluBaTh O€JION Kpackoll M HaHECTW Ha TO K€ MECTO HCHpaBieHHBbIH TekcT. [loBpexneHue
JMCTOB, IOMAapPKH HE JIOIYCKAIOTCS.

5.4 TekcT OCHOBHOM 4acTH KypCOBOTO MTPOEKTA JEIUTCS Ha pa3/iesbl, HOAPa3Aeibl, MyHKTHI.

5.5 Paznensl JODKHBI MMETh MOPSAJKOBYIO HYMEpAIMI0 B IPEJENax BCEro  IMPOEKTa
apabckumu nuppamu.

5.6 Tlompasznmensl HymepyloT apaOCKuMHM Lu(ppaMu B Mpeaenax KaxJIoro pasjiena u
nonpaszzena. Homep nozapasaena cocTouT U3 HOMepa pasjiena U nojpasiesna, pa3ieIeHHbIX TOUKOM.
B koHue HOMepa mojpaszzena He CTaBUTCS TOUYKa, Hampumep, «1.2» (BTOpo# mojpasnen mepBoro
pasnena).

5.7 IlyHKTBI HyMepyroTcs apaOckuMMHU IMdpamMu B Ipenenax nojapaszaena. Homep myHkra
COCTOMT M3 HOMEpa paszJiela, mojapasjesna, MyHKTa, pa3/ieJIeHHbIX TOUKOi. B KoHIle HOMepa, MyHKTa
HE CTaBUTCS TOUYKA, HaIIpUMep, «2.2.1» (1epBblil MyHKT BTOPOTO MOpa3/iea BTOPOro pasJielna).

5.8 CopnepkaHue B TEKCTe MoOjpasfiena, MyHKTa MepedyucieHuil TpeOOBaHMM, yKa3zaHUM,
NOJIOXKEHUH 0003HaYaroTCs apabCKUMM LU paMu co cKoOKoM, Hanpumep, «1), 2), 3)» wn 1, 2.

5.9 Hudpsl, ykas3plBarOIIMe HOMEpa MOJpa3/eioB, MYHKTOB, MEPEUYUCICHUN HE TOJIKHBI
BBICTYIIATh 3a IPaHUILy ab3ala, Harpumep,

1 XAPAKTEPUCTUKA MATEPUAJIOB

1.1

1.2 Hywmeparus noapasienoB nepBoro pasziena padoThl

1.3

5.10 HanmeHnoBaHue pa3aciioB, moApa3aciioB JOJIZKHbBI OBITH KpaTKUMHU U COOTBECTCTBOBATH
COJCPIKAHHUIO. HanmenoBanme pa3aciioB 3allMCBIBAOT B BUAC 3ar0JIOBKOB ITPOITMCHBIMHA 6YKBaMI/I.
3aronoBKu noapa3aciioB 3allMChIBAIOT C a63aua CTPOYHBIMU 6yKBaMI/I KpoMme nepBoﬁ HpOHHCHOfI.



IlepeHOCHI CIIOB B 3arojIoOBKax HE JOIyCKaroTcs. TOYKy B KOHIIE 3arojoBka He craBsAT. Eciu
3aroJIOBOK COCTOUT M3 JIBYX INPEUIOKEHUN, UX Pa3AeNAoT TOYKoi. IloguepkuBaTh 3arojoBKH HE
JIOTTyCKaeTCsl.

5.11 Ecnu B TekCTe MPUBOAATCA MEPEUUCICHHS, TO MEpell KaKJAOW MO3UIUENd CTaBUTCA
nedwuc. J{ns moapa3aenoB, TEKCT KOTOPBIX 3aMCHIBAETCS HA OJJTHOM JIUCTE C TEKCTOM MPEIBIIYIIEro
MO/Ipa3ziesia, PacCTOSTHUE MEXKIY MOCIEIHEH CTPOYKOM TEKCTa M MOCIEAYIOIIHMM 3arojiIOBKOM
JIOJDKHO OBITH paBHO 15MM.

5.12 3aronoBku mojpa3fenoB HE JIONYCKAeTCs OTPhIBAaTh OT TEKCTA IPU MEPEHOCE €ro Ha
CJIEIYIOIYIO CTPAHUILY.

5.13 Kaxnplii pa3zaen cienyeT HauyuHaTh ¢ HOBOro Jiucta. CTpaHUIBI KYpCOBOIO MPOEKTa
HyMepyrTcs apaOckumu nudpamu. Hymepamwsi CTpaHUI] CKBO3HAs, BKJIIOYAs IPUIIOKCHHS.
TUTynbHBIA JHCT BKIIOYAIOT B OOIIYI0 HyMmepauuioo. Ha TUTynbHOM jHcTe HOMEp CTpaHHUIbl He
CTaBAT, HA MOCJIEIYIOUIUX CTPAHUIIAX HOMEP MPOCTABJISIOT B IPABOM BEPXHEM YTITy.

5.14 TekCT MOSCHUTEILHON 3alUCKHU JIOJDKEH ObITh KPAaTKUM, B HEM JIOJDKHBI IPUMEHSATHCS
HayyHO-TeXHHUYecKne TepMmuHbl. CoaepkaHWe TeKCcTa HEe JODKHO HOCHTH 0000IIaroIero
XapakTepa, OHO JTOJIKHO OBITH IPUMEHHUMO TOJIBKO JUISl JAHHOTO KYPCOBOT'O MPOEKTA.

5.15 B TekcTe MOsSICHUTENBHOM 3aITMCKH, 332 UCKIIIOYeHHEM (hopMyI, TaOIHIl M PUCYHKOB HE
JIOTyCKaeTCs:

-IIPUMEHSTH 3HAK «-» , & CIEAYET MUCATh CJIOBO «MUHYC;

-IPUMEHSTH 3HaK «J», a CIIeyeT IMACATh CIIOBO « JUAMETPY;

-IIPUMEHSTH 0€3 YHCIIOBBIX 3HAUCHUI MAaTEMaTHYECKUE 3HAKU « > », « <»,

«=», « Ne», « % »;

-IIPUMEHSTH IPOU3BOJIBHOE COKPAIIICHHUE CIIOB;

-cOoKpalath 0003Ha4eHHs (PU3NUECKUX €AMHMUII, €CIIM OHH YIOTPeOstoTes 6e3 mudp.

5.16 B Tekcre cinemayeT MPUMEHSTh CTAaHIAPTH3UPOBAHHBIC SIUHUIBI (PUINICCKUX BEITHYNH.
Hx obo3HaueHusi AOKHBI 3anmuchiBathes B coorBercTBUUM ¢ ['OCT. HemomycTumo OTIEnsTH
eAMHUITY PU3NICCKON BETUMIHHBI OT YHCIIOBOTO 3HAYCHUS (MIEPEHOCUTH UX Ha Pa3HBIC CTPOKH).

5.17 JIpoGHble umucia B TEKCTE HEOOXOIMMO NPUBOIUTH B BHJIE JECATHUYHBIX ApoOeH,
JIOITYCKaeTCs IPo0b 3alUChIBaTh Yepe3 KOCYIO YepTYy.

5.18 Korza B TeKCTe KypCOBOTO MPOEKTa MPUBOAATCS (HOPMYIBI, TO CUMBOJBI B hopMynax
JIOJDKHBI OBITh 00O3HAa4YeHBI B COOTBETCTBUHU C JEHCTBYIOIMMHU CTaHaaptamu. HanmeHoBaHue
CHUMBOJIOB U YHUCJIOBBIX KOA()(PHUIIMEHTOB CleIyeT MPUBOAUTH HEMOCPEACTBEHHO MO (HOpMYIoil B
TOM IOCJIEI0BaTEIbHOCTH, B KOTOpOM OHHU AaHbl B Qopmyrne. [lepBas cTpoka pacmm@poBku
HAUYMHAETCS CIOBOM «TJe» 0e3 ABOeTouMs mocie Hero. HaumeHoBaHME KakJI0Tro CMMBOJA, KpOMeE
MEepPBOTO M YUCIOBOro Kod(dduimenTa cieayer AaBaTh ¢ HOBOM CTpoku. HammeHoBaHWE mepBOTroO
CHMMBOJIa Ial0T B OJIHY CTPOKY CO CIIOBOM « TJE ».

6. Tpe6osaHus K uiialocmpayuu

6.1 KomuuectBo wmmoctpauuit (Tabmuipsl, ¢ororpaduu, CXembl, UYEpTEXH, PUCYHKH,
rpaduku U T.1.), IPUBEIEHHBIX B TEKCTE€ KYPCOBOI'O MPOEKTA, ONPENEISIETCS €ro CoAepKaHUEM U
JIOJDKHO OBITH JJOCTATOYHBIM JIJIS SICHOCTH, YETKOCTH M KOHKPETHOCTH M3JlaraeMoro Matepuaia. Bee
WUTIOCTpaliu (Kpome TaOJIMI]) UMEHYIOTCS pUCyHKaMu. CXeMbl, YepTeXH, PUCYHKH, Tpapuku
JIOJDKHBI OBITH BBIMOJIHEHBI KapaHJIAIlloM, B COOTBETCTBHHU ¢ TpeboBaHusMu ctanaapToB ECKJI nmu
Ha KommbloTepe. @oTorpaguu pazmepoMm MeHblle Gopmara A4 HaKIEUBAIOTCS HA JUCTBI Oenoi
Oymaru 3toro popmara.

6.2 VnmocTtpauuu ciaenyer pacnojiarath Tak, 4ToObl UX OBLIO yIOOHO paccMaTpuBaTh 0€3
II0OBOPOTa KypCOBOI'O ITPOEKTA WJIK € ITIOBOPOTOM I10 4acoBOM cTpeiike. Kak npasuiio, WinmocTpanun
pacroyiararoT Ha OT/JI€JIbHOM CTpaHUIIe, U IOMELIAIOT MTOCIIE IEPBON CCBUIKM HA HUX B TEKCTE.

6.3 Bce mmmoctpanuu (kpome Tabmuil) oOo3HadaroTcs cioBoM «Puc.» M HymepyroTcs



Mocle0BaTeNbHO apabckumu nudpaMu B Tpeaenax KypcoBOTO MPOEKTa, 3a HUCKIIOYCHHEM
WJUTIOCTPALIMH, MPUBEACHHBIX B mpwioxkenuu. Hanpumep: «Puc. 1». Homep pucynka nmomemaroT
MOJT HUM B OJIHY CTPOKY C €ro HauMeHOBaHUeM. HanMeHOBaHUE HE TOMKHO BBIXOJUTH 32 TPAHUIIBI
pHUCYHKA.

6.4 Tabnuiy pa3MemniaroT Mocie MEPBOro YIOMUHAHUS O HEHl B TEKCTE TaKUM 00paszoM,
yTOOBl €€ MOXHO OBLIO YMTaTh 0e3 MOBOpPOTa PabOThl UM C MOBOPOTOM IO YACOBOW CTpEJIKE.
JlomyckaeTcsi MepeHOCUTh YacTh TaOJHIBI HA JPYTYIO CTPaHHMILy, €CIIM TalJMIa UMEeT OOJbIIoe
KOJIMYECTBO CTpPOK. B sTOoM ciywae 3arosnoBok Tabmuipl noBTopstoT. CopaBa Haj TaOnuien
noMmemaT Haanuch «lIpogomkenue TaOMUIB»Y C yKazaHueM HoMepa Tadiumibl. Ecnu tabnwia
uMeeT O0JIbIIIOe KOJMYECTBO rpad, T0MycKaeTcs AeMuTh €€ Ha YaCTH U MOMEIATh OJIHY MO IpYyron
B TIPEJIENIax OJHOU CTPaHUIIbI, TOBTOPSISI OOKOBHUK. 3aroj0BOK TaOJHUIBI TOMEIIAIOT TOJIBKO HAJ €
MepPBOM YaCThIO.

7. Tpe608aHus1 K NpU/10XHCEHUIO

7.1 B mpuiiokeHUs ClieAyeT BKIIIOYATh BCIIOMOTATENbHBIN MaTepuan, HEOOXOAUMBIA s
HOJHOTBI KYpPCOBOI'O IPOEKTA. DTO TAaOIMIIBI BCIIOMOTaTeIbHbIX LUPPOBBIX JaHHBIX, WILTFOCTPALUU
(pucyHnku, rpaduku, cxemsl, ¢ororpaduu, TIAHBL, OTYETHl, NAMATKH, WHCTPYKIUH, METOIUKH,
pas3JInYHbIC BU/IbI OTIEPATUBHON JOKYMEHTAIMH, U T.1.).

7.2 Ipunoxenus oGpOpMISIIOT KaK MPOJODKEHHE KYPCOBOTO MPOEKTa, pacmojaras mepen
CIIMCKOM HCII0JIb3YEMbIX HCTOYHHUKOB B MOPSIIKE MOSABJICHUS HA HUX CCBHIJIOK B TEKCTE.

7.3 Kaxxgoe npuioxeHre HaulHalT ¢ HOBOIO JIMCTa (CTpaHullpl). B mpaBoM BepxHeM yriy
nuiyt cinoBo «lIpunoxenue» nponucHeiMu OykBamu. [lox HMM pacnojararoT cojaepKaTelbHbIN
3aroJioBOK.

7.4 Eciiu B KypCcOBOM MPOEKTE 60siee 0JHOTO MPUI0KEHHUS, UX HyMEPYIOT I10C/I€0BATENbHO
apa0ckumu nudpamu, Hanpumep: [IPUIIOKEHUE 1, TIPUJIOXEHUE 2 u 1.4.

8. 06wue nos101ceHus 0415 epadhudeckoll yacmu Kypcogozo npoekma

I'paduueckas yacTb KypcOBOTO NMPOEKTa BBIMOJHAETCA Ha juctax ¢opmara A-1. Ha muctel
BBIHOCSATCSI OCHOBHBIE pa3pabOTKU U pe3yJIbTaThl IPAKTUYECKOW YacTH MPOEKTa.

TumnoBsle NPOEKTHBIE pEIIEHMs, IUIaHbl, CXE€Mbl U T.N., pa3pabOTaHHbIE B MPOEKTHBIX
OpraHM3alusaX, a He caMUM O0OydYarolmMMCs Ha JIUCThl BBIHOCUTBCS HE JOJDKHBI. Ha nucTel
BBIHOCATCA TOJIBKO T€ TNPEJIOKEHHs, KOTOpble HEMOCPEJICTBEHHO pa3paboTaHbl CaMHUM
00y4arouMCcs U SIBJISIFOTCS pE3YJIbTaTOM €ro paboThI.

OCHOBOI 11 KAUECTBEHHOT'O MPOEKTUPOBAHUS SBISETCA COOJIOJIEHHE CTAHJApTOB €IUHOMN
cucteMbl KoOHCTpykTopckoil pgokymeHTauuu (ECKJI) u craHmapToB CHCTEMBl TNPOEKTHOMN
nokyMmeHTtanuu Juist ctpoutenscrsa (CITJIC).

8.1 ®opmarsl

Pa3zmepsr ¢opmata A-1 JOIKHBI COOTBETCTBOBAaTH HOPMATHBHBIM paszmepam 594x840,
pamMka pabodvero moJsi, BRIUEPUHBACTCS Ha paccTosHUU 20 MM OT JIEBOTO Kpas JIUCTa U 5 MM OT
BEPXHET0, HU)KHETO U NPaBoro kpasi. OCHOBHAs HAANKCh PaclojaraeTcs B IpaBOM HM)KHEM YTITy.

8.2 Macmta0bt

Pexomenryemblie MaciuTaOBbl:

a) cutyarroHHbIH wiad — 1:10000; 1: 5000

0) cuTyaninoHHas cxema — 0e3 MaciTaoa;

B) tutansl coopyxenuit — 1:500, 1:1000; 1:5000; 1:10000

T) npouiu, ceYeHUs: COOPYKEHUH:

o ropusonTasm — 1:500; 1:5000; 1:10000



no Beptukaau — 1:100; 1:200; 1:500

8.3 Hlpudter

Pexomenayemble mpudTHl HAIAMUCEH JIEMEHTOB MPOEKTa (3aroJIOBKOB, MO3HMIIUN, MapKu
3JIEMEHTORB) MPOMUCHBIMU OYKBaMH ¢ HAaKJIOHOM | 0e3 HakioHa (H=5; 7 mm).

PexoMenyeMble mpuQThl MOSICHSIIONIMX HAAMHUCEH (pa3MepoB, HAUMEHOBAHUH 3JIEMEHTOB U
COOPY)KCHHH) CTpPOYHBIMM OyKBaMH (C HAa4yaJloM CJIOBAa MPOIKUCHON OYKBOW) ¢ HAKJIOHOM U 0e3
Haksiona (H=2,5; 3,5 mm).

9.4 JIuaun

a) CIUIOIIHAs TOJICTAas — OCHOBHAs (JIMHUM BHUIUMOTO KOHTYpa, JIMHHH pabovero mois
yeprexa, TMHUU (OpPM OCHOBHBIX HaIIUCEH U crieruuKalnii, KOHCTPYKIHH B pa3pese):

Tonmuuaa ocHoBHO# auHuH S ot 0,5 10 1,4 MM.
0) crutonHasi TOHKasl (JIMHUU Pa3MEpPHBIE, TMHUM BBIHOCKH, ITOJIKH JIMHUN BBIHOCOK):

Tonmuna Toukoi muunu S ot 0,35 10 0,5 MMm.
B) IITPUXITYHKTHPHAs TOHKast (JINHUK OCEBBIC U IICHTPOBHIE):

TonmuHa mMTpUXnyHKTUPHON TOHKOU JuHKUU S 0T 0,35 10 0,5 MMm.
I') OTMETKH 0003HAYaIOT YCIOBHBIM 3HAKOM, CTPEJIKY KOTOPOro 00BOAAT OCHOBHOM JIMHUEH,
a BEPTHKAJIbHYIO JINHUIO BBIHOCKY — CIUIOLIHOW TOHKOH. UMCIIEHHOE 3Hau€HUE OTMETKH HaHOCAT
HaJ| — WY 1I0J1 TOPU30HTAIbHOM MOJIKOM. 110JIKy BBIITOIHSAIOT CIJIOIIHON TOHKOM JIMHUEH.

1) TOPU3OHTAJIM HAHOCAT CIUIOIIHOW TOHKOW JMHHMEW Tonumuoi S ot 0,35 mo 0,5 mm.
BpIcOTHBIE OTMETKHM TOpPU3OHTANICH penbeda MECTHOCTH HAHOCSAT Ha IUIAaHE B pa3pbiBax
ropu3oHTaNel, 6e3 HaHEeCeHUs 3HaKa OTMETKH YPOBHSI.

9. Imanvl 8bINO/IHEHUSA Kypcoeoco npoekma

Conep:xanue
3aganue
Beenenne
1. TlpupomHbie yCIOBHUS TEPPUTOPHH
2. Knumat u penbed
3. Teonmormueckoe cTpoeHne
4. MeponpusTus 0 HHXEHEPHOH MOATOTOBKE TEPPUTOPUU
5. [IIpoexTupoBaHue COOPYKEHUM HA BOJIOCOOPHOM IITOIIA N
5.1. Pacuer cMbIBa MOYBBI CO CKIIOHOB
5.2.  PacmputuTenu cToka
5.3.  Pacuer Bojo3anepkUBarONIMX BAJIOB B BEPIIMHAX OBParoB
5.4. Pacdyer BOJOHANPABIISIIONINX BAJIOB
5.5.  Pacuer Teppac u BaJIOB C MIHUPOKUM OCHOBAHHEM
6. BepimHHBIC OBPaKHBIC COOPYKEHUS
7. PycnoBbie COOpYXKEHUS
3aKroueHne
Crmcok auTepaTypsl



BBeaenne

[lenpro KypcOBOrO MPOEKTA ABISETCS MPOCKTUPOBAHUE CUCTEM MHKEHEPHOM 3AIIMTHI.

3agaud  KypCOBOTO  MPOEKTHPOBAHHUS:  3alPOCKTUPOBATH  KOMIUIEKC  HHXKEHEPHBIX
COOPYXEHHMI JUIsi TMPEJOTBpPALICHHUS BIMSHUA BOJHOTO II0TOKAa Ha pa3MbIB MOYBOTPYHTOB,
MPEyCMOTPETh COOPYKEHUS HAa BOJOCOOPHOHM IUTONIA[IM, BEPIIMHHBIC OBPAXHBIE W PYCIOBBIE
COOPYKEHHS.

Takwue Kak:

® BOJI033JIEP>KUBAIOIINE BAJIbI;

pacCIbUINTENN CTOKA;
BOJIOHAIIPABJISIIOLLIAE BaJIbI,
Teppachl;
BAJIbI C LIMPOKHUM OCHOBAHHUEM;
OBICTPOTOKH;
3aIpy/bl.

1. Hpupoanbie ycaoBusi TeppuTOpPHH
B nannom pasznene HEOOX0IMMO OIMKUCaTh MPUPOAHBIC YCIOBUS BHIOPAHHOTO paiioHa
CTPOUTEINBCTBA.

2. Kaumar u peabed
B 1aHHOM pasziene HEOOXOIUMO OIKMCATh IIPUPOJHO-KIMMATHYECKUE YCJIOBMS paifoHa
CTPOUTENLCTBA, A TAKKE 0COOEHHOCTH pelbeha, paccMaTpHBAEMOM TEPPHTOPUH.

3. I'eonoruyeckoe CTpocHuce

B nanHOM pasniene He0OX0AMMO ONUCATh T'E0JIOTNIECKHe OCOOCHHOCTH paiioHa
CTPOUTEIHCTBA.

4. MeponpusiTusi 10 HH:KEHEPHOH NMOATOTOBKE TEPPUTOPUH

[Ipu pa3paboTke MPOEKTOB IJIAHUPOBKU M 3aCTPOUKH TOPOJCKOM M CEIbCKOW MECTHOCTH
MpelycCMaTPUBAIOT, IPU HEOOXOJUMOCTH, CIEAYIONINE MEPONPUITHS 110 MH)XKEHEPHOU MOJTOTOBKE
TEPPUTOPUH:

1. OGmwue (00s3aTenbHBIE HA TEPPUTOPHSIX C PA3IUIHBIMU TPUPOTHBIMU YCIOBUSMHU):

- BEpTUKaJbHAas MJIAHUPOBKA TEPPUTOPUHU U OpraHuzanus penbeda;

- pErylIMpoBaHHe MOBEPXHOCTHOIO CTOKA.

2. CnenuasnabHbIe:

- 3amuTa MNPUOPEKHBIX TEPPUTOPUN OT pa3MbIBa, 3aTOIUICHHUS MABOJKOBBIMH BOJAMH U
MOATOIJICHUS TTOI3€MHBIMHU BOJIAMH, CHIDKEHHE YPOBHS TPYHTOBBIX BOJI;

- OCBOEHHE 3a00JI0YEHHBIX TEPPUTOPHIA;

- 0oprba ¢ OMONIBHSAMHU, OBParooOpa3oBaHUEM, SPO3UEH;

- 3aII1Ta OMOJ3HEBBIX U OMOJI3HEONACHBIX TEPPUTOPHIL;

- NHXEHEepHas MOAIr0TOBKA TEPPUTOPUH CIIOKEHHOM MPOCaJOUYHBIMU IPYHTAMH;

- UWHXEHepHas TOJArOTOBKa 3aTOp(GOBAaHHBIX TEPPUTOPUHN, TEPPUTOPUNH C WIIOBBIMHU
HAKOIUICHUSIMH Y BEYHOMEP3JIBIMHU TPYHTAMH;

- BOCCTAaHOBJICHHE HApYIICHHBIX TEPPUTOPUN TOPHBIMH U OTKPBITHIMH BBIpAOOTKaMH,
TEPPUKOHAMU, XBOCTOXPAaHUIUILIAMH, 30JI0IIJIAKOOTBAIaMH, TOJIMTOHAMU;

- CTPOMTENICTBO M  OKCIUTyaTallds  HWHXEHEPHBIX  COOPYXEHUW:  CTPOUTEIHCTBO
ABTOMOOWJIBHBIX JIOPOT, MPOKJIaJKa JTOKJIEBbIX U PEHAXKHBIX CeTel, BO3BEACHHUE IUIOTHH U J1aM0
00BaNOBaHMsI, TEXHUYECKAsI DKCIUTyaTalllsl CUCTEM WHIKEHEPHBIX COOPYKEHHM (BOIOTOBOASIIUX
CHUCTEM, MPYJ0B-OTCTOMHUKOB, HAOEPEXKHBIX U JP.);

- OpraHu3alus BOJI0EMOB;

- HCKYCCTBEHHOE OpOIIICHHUE.

3. Meponpusarus oco00ro Ha3HaAuYEHUS:
- 3alllMTa TEPPUTOPHUH OT a0pa3uu, CEJIEBBIX TOTOKOB, CHEKHBIX JIABHH;



- UH)KEHEpHas MOJAr0TOBKA TEPPUTOPUU COCTABICHHOMN KapCTOM;

- OCBOEHHUE TEPPUTOPUIN C CEHCMUYECKUMU SBJICHUSIMM.

BeprukanpHas TMIaHUpPOBKA TEPPUTOPUM W OpraHm3alus penbeda - O3TO KOMIUIEKC
WHXEHEPHBIX MEPOINPUATUN MO HCKYCCTBEHHOMY H3MEHEHHIO, MPeoOpa3oBaHUIO0 U YIYUIICHHIO
CYIIECTBYIOIIETO penbeda MECTHOCTH Ui HCIOJNIB30BAHUS €r0 B TIPaJOCTPOUTEIBHBIX IIEISX.
OCHOBHass 1€lb BEPTUKAIBHOW IUIAHMUPOBKM 3aKJIIOYAETCS B CO3[JaHUU CIUIAHMPOBAHHBIX
MOBEPXHOCTEH, yIOBJICTBOPSIIONIMX TPEOOBAHUSAM 3aCTPOUKU U MHIKEHEPHOTO MPHPOTOOXPAHHOTO
OnaroyctpoiicTBa TeppuUTOpUHM. BepTHkanbHas IUIAHUPOBKA TEPPUTOPUU MPHU3BAHA CO3/aTh
0JIaronpUsITHBIC YCJIOBUS ISl pa3MEUICHUsl 3/IaHUM U COOPYKEHUM, MPOKIAJAKU YIUIl, TIPOE3/I0B,
MOA3EMHBIX UHKEHEPHBIX KOMMYHUKAIUH.

[Ipu mpOEKTUPOBAHNN BEPTHKAIBHON TUIAHUPOBKHU TPAJTOCTPOUTEIBHOTO O0BEKTA PEIIAIOTCS
CJIEIYIOIE OCHOBHBIE 3a1a4H:

- MakCHUMaJbHOE TPUCHOCOOJIIEHHE TPOEKTUPYEMOTo penbeda IMyTeM yCTpoiicTBa
CHEIHANIbHBIX COOPYXEHHH (JeCTHHUL, MOANOPHBIX CTE€H, OTKOCOB, TE€Ppac) K CYIIECTBYIOIIEMY
JaHamadTy MECTHOCTH, CO3/IaHHE HCKYCCTBEHHOTO penbeda C HCHOJIb30BAHUEM IJIACTUYECKU
BBIPA3UTEIBHBIX (HOPM;

- Opra”u3alys CTOKa MOBEPXHOCTHBIX BOJI M 00ECIIEUEHHE OTBOJIA U3JIUIITKOB MTOBEPXHOCTHBIX
(1O’KIIEBBIX, JIMBHEBBIX M TAJIbIX) BOJ IIyTEM yCTPOMCTBA CHEIUAIBHBIX COOPYKEHHI, U MOCTAaHOBKA
Ha TEPPUTOPHUU 3IAHUN U COOPYKEHUI;

- opranuzanus penbeda npu HATMYUN HEOIArONpUITHBIX (PU3UKO-TEOTOTHYECKUX MPOIIECCOB
(3aToTUIeHHE TEPPUTOPHUH, TIOATOIVICHHE TPYHTOBBIMU BOJIaMU, OBparooOpa3oBaHue U T.1.);

- obecrieueHne TOMYCTUMBIX YKJIOHOB YJIHII, IJIOMIAeH U MEepeKpECTKOB A O€30MacHOro U
yI00HOTO ABMKEHHUS BCEX BUJIOB TPAHCIIOPTA U TIEIIEXO0B;

- co3aHue OJIarompUATHBIX YCIOBHM JJIsl MPOKJIAIKH MMOA3EMHBIX HMHKEHEPHBIX CeTeil;

- MOJArOTOBKA TEPPUTOPUM MOJ CTPOUTENBCTBO JIOPOT, 3JAHUHA M COOPYKEHHH, MaJIbIX
ApPXUTEKTYPHBIX (POPM U IUIOIMIATOK Pa3INYHOTO (PYHKIIMOHATIHLHOTO Ha3HAYEHUS U UX TMPUBS3KA;

- YCTpaHEHHE MOYBEHHON 3PO3UU U CO3/IaHHUE OJIArONMPHUSTHBIX YCIOBUW I HACAKIACHHUH -
JIEPEBbEB KYCTAPHUKOB, TPABSIHUCTBIX aCCOLIMAIIMIA.

OcHoBHBIE TPeOOBaHUS MPHU BHITIOJIHEHUH BEPTUKAIHHOM IJIAHUPOBKU TEPPUTOPHUU:

- MaKCHUMaJIbHOE COXpaHEHHE CYIIECTBYIOMIETO penbeda;

- MAKCUMaJIbHOE COXPaHEHHE MOYBEHHOTO MOKPOBA U APEBECHBIX HACAKICHUH;

- OTBOJI IOBEPXHOCTHBIX BOJI CO CKOPOCTSIMU, UCKIIFOYAIOIIUMU IPO3UIO TI0YB;

- MUHUMAJIBHBIA JUCOAIaHC 3€MIITHBIX MAacC U 00bEeM 3eMIISIHBIX paOOT MpU MPOU3BOACTBE
CTPOUTENBHBIX PaboT;

- COXpPaHEHUE W HCIOJb30BAHHE TMOYBEHHOI'O CJIOS MPU HACBINAX M BBIEMKAaX, NyTEM
OypTHpOBaHUS Mepes] Ha4YaIoM CTPOUTETLCTBA.

[IpoTBO®PO3MOHHBIE  COOpPY>XXeHus —  COCTaBHasg 4YacThb I1OYBO3AIUTHOIO
xomriaekca. OHU IIpeJHasHaYyeHbBl A4S peryAupoBaHMs ¥ Oe30IIacHOrO IIPOITycKa
IIOBEPXHOCTHOTO CTOKa BOAOCOOpa, 3adep>KaHMsl B3BEIIeHHLIX HaHOCOB, IOCTYIAIOIIUX C
IIOBePXHOCTHBIM CTOKOM, 3alIMThI BePIIMH UM PYCA BPEMeHHBIX BOAOCTOKOB (OBparoB) OT
pa3MbIBa U AaAbHEUIIIETO POCTa.

[TpOoTHMBO®PO3MOHHEIE COOPY>KEeHUs I104Pa3AeAsIoT Ha:

- HOpOCTBle, yCTpauBaeMble U3 3eMAM M MECTHBIX CTPOMUTEABHBIX MaTepualoB -
BpeMeHHBIe COOPY>KeHIs 1 coopy>KeHns IV Kaacca kanmuTaabHOCTH,

- CAOXKHBIE - IIPYAbI, OeperoykpenmureabHble, BOAOCOOPHBIE, CONPSTaoNe U Apyrue
COOPY>KEHSI.

Bb12€4SI0T TP IPYNITEI HPOTUBOSPPO3MOHHBIX COOPY>KEeHMIL:

1)  coopyxenmss Ha  BOAgOCOOpHON  maomagu  (pacHblAUTeAM — CTOKa,
BOJOHAIIPABASIONIIe ¥ BOAOOTBOASINNE BaAbl, BaAbl-KaHaBbl, HarOpHble KaHaBbl U
BOAO3aJep>KMBalOIIVie Baabl);
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2) BepIIMHHbIE OBPa’kKHbIe COOPY>KeHNsI (OBICTPOTOKN);
3) pycaOBbIe U AOHHBIE COOPY>KEHNS (4OHHBIE 3aIIpyAbl, IIPYABI).

5. IIpoekTHpPOBaHUE COOPY:KEHUI HA BOXOCOOPHOM MJIOIAAN

Ha BogocOopHOIi 10111311 yCTPauBaroT CIEAYIOIINUE COOPYKEHUSI.

PacnpliiMTe M CTOKA IpeJIHA3HAYCHBI JIJI PAcCPEIOTOYCHUS W OTBOJA IMOBEPXHOCTHOIO
CTOKa, MOCTYNAIONIETO 10 TallbBeraM, JI0’)KOMHaM, 00po31aM U BIIOJIb JOPOT B O€30IMacHbIe MECTa.

BojoHamnpapisomuye Bajdbl U HaropHble KaHalbl CIOyXaT Jjisi cOopa W OTBOAA BOJIBI K
BOJ103a/ICP’KUBAIOIIMM COOPYKEHHUSIM B 3apPOCIIIHE JIECOM WIIA KYCTAPHUKOM JIOIUHBI K OBPArHd.

Banel 1 HaropHble KaHaJbl YCTPaWBalOT C MHUHHMAJIbHBIM YHCIOM HM3rHOOB IO T'PaHHIIAM
0JICH CeBOOOOPOTOB MIIM BOJIb JIECHBIX MOJIOC, TAPAILIICILHO TOPU30HTAIISIM.

b !

Pucynox 1 - Pacnsimurenu cToka (a) u Bajbsl-kaHaBhI (0, B) B pa3pese (ClieBa) U B IJIaHE
(cmpaBa): 1 — ropU30HTANIb MOBEPXHOCTH.

BonoynoBuTenbHble KaHaBbl M BaJIbl pacloiaraioT psaaMyd BOKPYT BEPIIMH OBpara M €ro
OTBEPIIIKOB.

[Ipu monxxoje BaloB U KaHANOB K COINPSTAIOIIUM COOPYKEHUSM (OBICTPOTOKY, Tepemnainy)
MPEAYyCMaTPUBAIOT YKPETUICHUE OTKOCOB U JHA U IPYTUE MEPOTIPUATHSL.

Bono3zanepxxuBaroiiue Bajibl NPUMEHSIIOT VIS 3aJepP:KaHUS [0KAE€BOr0 W YAaCTHYHO
BeCEHHEro CTOKAa HA MOJIOTMX NMPUOBPAXKHBIX CKJIOHAX (KpyTU3HOMH a0 6,5° — ykion 0,014),
NpeKpalieHusi CMbIBA U Pa3MbIBa NMOYBbI HA KPYTBIX CKJIOHAX, 3alIUTHI TEPPACHPOBAHHBIX
CKJIOHOB OT Pa3MbIBa U HAKOILJIEHUSI BOJIbI.
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PucyHnok 2 - O0mmuii B B0o103a1epP;KMBAONIEro BaJa:
1 - rpebennb Basa; 2 1 3 — MOKPBIii M CyX0il OTKOCHI; 4 — epeMbIuKa; S U 6 — riayxas u
OTKpPbITasi MINOPa; 7 — BbIeMKH; 8 — BO1000X0/1.

Pa3memalor Bajbl 0 BO3MOXHOCTH HAa MaJOLEHHBIX 3€MJISIX, BBIIIE MPUOBPAKHOU JIECHON
MIOJIOCHI HA PACCTOSIHUHU, M, OT BEPIIMHBI OBpara:

L>=H+B (5.1)
rie H — BbIcoTa mepenaja B BeplliiHe OBpara, M; B — IMMPHHA JIeCHOH M0JI0ChI, M (00BIYHO
15...20 m).

Ecan aecHas 1moaoca OTCyTCTBYeT, TO BOAO3aAep>KUBAIOLINII BaA YCTpauBalOT Iepes,
BepIIIMHOI OBpara Ha pacCTOSHIUM, M:

L=2-k,-H=2-14-5,/=1596M (5.2)
rae K. — ko3¢ unment, npuHAMAaeMblii B 3aBHCHMOCTH OT TPYHTOB: CYIJIMHKH — 2,2;
medeHncThie IPYHTHI — 15 TIMHBI, cynecH, Jéccsl — 1,4.

Baapl pasmemialoT BAOAb AOpPOI, TIPaHMUIl CEeBOOOOPOTOB, AMHMIA CBI3U U
DAEKTpoIiepesad ¢ MUHUMAaAbHBIM 4MCAOM IAaBHBIX IIOBOPOTOB; PaAuycC 3aKpyTAeHUI
cocrasasiet 10... 15 m.

Aas yckopeHUs! 3auAeHNs AOXKOMH MAU BepIINH OBParos IIPUMEHSIOT SAPyCHOe
(kackagHOe) pacIi0A0>KeHle Bal0B B HECKOABKO PsIA0B.

Aas cOpoca M3OBITOYHONM BOABI U3 IPYAKOB CAy>KaT BOAOCOPOCHBIE (BOAOCAVMBHBIE)

COOPY>KEeHU:: IIOPOIU U AP.

[Mupuny BanoB mpuHuMaroT 2,5..3 M, a IpU YCTPOHCTBE TOPOTH MO TpeOHIO Baja — C
y4eTOM IIUPHUHBI Jopord. Jlias mpoxoaa CeabCKOXO3SIMCTBEHHOW TEXHMKHM dYepe3  Ball
IpeyCMAaTPUBAIOT TOJOTHME OTKOCHI U Cbhe3/bl. BOJOCIMBHBIE IMOPOrM 3aceBalOT TPaBaAMU,
OJIEPHOBBIBAIOT, KPEMAT KAMHEM.

[IpononpHyio oChb Baja pa3MellalT BAONb Topu3oHTanu. llpu cinoxxHoMm penbede
JIOITYCKAeTCsl HEKOTOPOE CIPSMIIEHUE OCH Bajla C OTKJIOHEHHEM OT TOPU3OHTAIM 10 BbicoTe A0 30
cM. [lo KOHIIaM OCHOBHOTO Bajla YCTPaWBaIOT TIIyXHE€ WM OTKPHITHIE (C BOJOCOOPOM Ha KOHIIC)
mmopsl mox yraom 110...140° k ocu Bana. Uepes kaxasie 60... 100 M cOOpyKarOT TIePEMBIUKH IS
nperoTBpalieHus copoca Bcero o0bema BOJIbl U3 MPYJIKa B CiIydyae MpophiBa BaJa.

Bonoo0xoabpl MO KOHLAM IINMOP M MEepeMbIYeK YCTPauWBalOT JUIs cOpoca W3IHUILHETO
KOJIMUECTBA BOJIbl, OHU OBIBAIOT TPEYTOJIBHOI'O M TPANEIUEBUIHOIO CeUeHHUs. PaccumThIBalOT UX
0OBIYHO HA MPOITYCK MaKCUMAJBHBIX PACX0JI0B BECEHHETO CTOKA TallbiX BOA 10%-HO# BeposTHOCTH

12



npeBbIIeHNs. BricoTa mepenuBaromierocs: ciiost BOJIbI He NobKHa mnpesbimath 0,15 M, a pacxon,
MPOITYCKaeMbIid Yyepe3 oauH Boioooxox, 0,5 M/c.

Kommieke paboT 1o BO3BECHHUIO BOA033ICP KUBAIOIIETO Bajla BKIIOYAET:

- MEPEeHOC MPOEKTa B HATYpYy, T. €. pa3METKy HEMOCPEACTBEHHO HAa MECTHOCTH OCHOBHBIX
AIIEMEHTOB BaJa;

- MOJrOTOBKY OCHOBAHHUS IO HACBIIb: CPE3KY pAcTUTEIBHOro cios Ha riyouny 0,3 M u
PBIXJICHUE TPYHTA JJIS JIYYIIEero CONPSKSHUS HACHIITA C OCHOBAHUEM;

- pa3paboOTKy M TPaHCHIOPTUPOBKY IPYHTA;

- YKJIagKy TpyHTa B TeJO Bajla CIOSMH TOJIIMHOM He Oonee 25..30 cM ¢ TIIATENbHOM
HOCJIOMHON YKJTaJKOW ¥ IPU HEOOXOAMMOCTH C YBIIQ)KHEHUEM;

- IUTAHUPOBKY OTKOCOB M I'peOHS Baa;

- 3aKperUIeHue OTKOCOB M I'PeOHsI Bajia TOCEBOM MHOTOJIETHHUX TPaB;

- TMPOU3BOACTBO PabOT MO YCTPOKMCTBY BOA000X0M0B (MpOodMIMpPOBAaHUE, 3aKpEIUICHUE
JIEPHOM H T. 11.);

- TIOCA/IKY JIPEBECHO-KYCTApPHUKOBOM PACTUTEILHOCTH ISl 3aKPEIJICHUS 3aIUIIaeMON BaJIOM
OBPayKHOI BEPIIMHBL.

5.1. PacueT cMBbIBa IOYBbI CO CK/IOHOB

JJis IpOEKTUPOBAHUS TPOTHUBOIPO3UOHHBIX CUCTEM BOAOCOOPOB MO CHUKEHHUIO CMBIBA ITOYBBI
JI0 JIONYCTUMBIX pa3MepoB HEOOXOIUMO OIpPEAEIUTh 3PO3HOHHYIO OIACHOCTh 3EMEJb, T.€.
MOCTETNIEHHBI CMBIB, O0YCIOBJICHHBII CTOKOM TalbIX BOJA WM JUBHEBBIX J0kIed. CMBIB MOUYBHI
0OBIYHO BBIPAXKAIOT B BUJIC: MOJIYJISI CTOKa HAHOCOB, 00BEMa CMBITOU MOYBBI, CJIOSI CMBITON MTOYBBI.

Monynp croka HanocoB M, p%, T/ra, 3a mepuOA BECEHHEro0 IMOJOBOAbS 3aJaHHON
BEPOATHOCTHIO MPEBHIIICHUS OMPEEIIAETCS IO YPABHEHUIO:
0 — b oo R — 12, . . —
Mgp% = hZy, -a-b-K, =21,382-0,04-08-1=1,26T/ra  (53)
rae Npy, — CII0i CTOKA 3a MEPUOJ BECEHHETO MOJIOBOJIBS TOM K€ BEPOSITHOCTH MPEBBIMICHHUS, MM,

BBIUHUCIIsIETCS 10 (hopmyie:
My, = (c-hy—b) -6, K-K, = (0,78-50—12)-0,99-0,8- 1 = 21,38 MM (5.4)
rae ¢ U 8 — KoOd(PPUIIMEHTHI Iepexoia OT CJIOSI CTOKAa BEPOSITHOCTHIO MpeBbIIeHUs P = [% K cinosim
CTOKa JAPYTUX BEpOsATHOCTeH npesbimieHus npuaumaeM 0,78 u 12 coorBeTcTBeHHO; Ny — CIIOI cTOKA
BEpPOATHOCTBbIO TpeBbllIeHUs P = [%; 0, — KO3(pPUIMEHT, YYUTHIBAIOIIUN 3aJI€CEHHOCTh
BOJI0cOOpa, onpeaensercs no popmyse:

XL (5.5)

1+0,015-f;  1+0,015-0,27

rae f, — miomans necos, %; K — k03 UIIMEHT, yIUTHIBAIOIINN PACIaIIKy, IPH BCIAIIKE IMOMEPEK
ckioHa K=0,8;, K, — KooppUIMEeHT ydeTa 3KCIO3UIMM CKIOHA, MPUHMMaeM paBHbIA 1; a, N —
napameTpbl, 3aBUCSIIUE OT THIA TOYB JiJIsl 3510J1eBoM Bemamiku, paBHbie 0,04 u 1,2 COOTBETCTBEHHO;
6 — K03(h(PULMEHT, YUUTHIBAIOUINH BIMSHUE arpOTEXHUYECKOTO (POHA 3a MPEALIECTBYIOIIMNA ol Ha
cmbIB 1TouB paBHbIi 0,8; Ki — koaddumment kpyrusnsl ckinona, npu J<100% Ki =1; Jo>100% K;
=0,01 J.

Monynbs croka HanocoB M, p%, T/ra, 3a1aHHON BEPOATHOCTH NMPEBBILIEHHS CO CKJIOHA 32

JI

}IO)K}ICBOﬁ MMaBOAOK paCCYUTHIBACTCA IO 3aBUCUMOCTH:
M., p% = hyy-a-b-K, =5-0,003-0,8-1=0,012T/ra  (56)
rae o, — cioil 10%IEBOro MaBOAKOBOrO CTOKA (TOW K€ BEPOATHOCTH IIPEBBILEHUS), MM,
BBIYHCIIIETCS 110 (hopMmyIie:

h,p%=H1%'@1'Ap%=5{]'{],2'D,5=5MM (57)
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re ¢, — 00beMHbINH KOdpdument croka pasuslii 0,2; A, — HepexoaHblid KOIQGUIMEHT paBHbIH

0,5; a — mapameTp, 3aBHCSIIMA OT arpoTexHu4eckoro Gona u paBubeiii 0,003; ¢ — kKoduIMEeHT,
VUUTBHIBAIOIIMKA BIUSHUE arpoOTEXHHYECKOTo ()OHA 3a MPEANISCTBYIONIUN TOJ Ha CMBIB IOYB U
paBHblii 0,8 Kj — koaduiinent kpyTusnsl ckinoHa, np J<100% K =1; J>100% K; =0,01 J...

[Tepexom oT MOIYyJst CTOKAa HAHOCOB Ms , T/Ta, K 3HAYCHUSIM 00BbeMa CMBITON mMo4Bbl W, M, U
CIIOSI CMBITO# MOYBBI Ns, MM, PACCUUTHIBAIOT IO GOPMYJIaM:

W, =1022%F = 102-%- 10 = 969,23 M3 (5.8)
h,=10"1%=10"1. lfj = 0,097 MM (5.9)
P ’

Tac p — IIOTHOCTD ITOYBHI, T/M3, IUIOTHOCTB CYTJIMHUCTBIX ITOYB JJIA NPOIIAlIHbIX U 3510Hm paBHa 0,8

— 0,95; nna 3epHoBbIX KosocoBbix 0,95 — 1,15; muoronernux TtpaB 1,15 — 1,25, miotHOoCTh
CylecyaHbIX MOYB BbIlIE ATUX 3HaYeHui Ha 0,1 — 0,2 /™3,

5.2. PacnpliiMTe iy CTOKa

PacnbimuTenu  ycTpawBalOT B MeCTaX ONACHOM KOHIIEHTPAIMM CTOKA: MO JIOKOWHaM,
pazbeMHBIM OOpO3/1aM, IMOJEBBIM JOpOraM, OMyIIKaM H ApyruM MecTam. OHU MpPOEKTUPYIOTCS
NPSIMOJIMHEHHONW (OPMBI IO OMPEICIICHHBIM YKJIOHAM K JIMHUM OCHOBHOTO BOJIOTOKA. Y KIJIOHBI
cocraBisitor oT 0,01 nmns cynecuansix rpyHToB 10 0,03 st cyrmuuucteix. Ha pacnaxaHHbBIX
JIOKOMHAX YKJIOHBI JIOJDKHBI ObITh YMeHbIIeHB! 10 0,005. BogocOopHas ruiomnianp, TAroTeromas K
OJIHOMY PACIbUIMTEIO, JOJKHA COCTaBIAThH He Oosee 2,0 ra, a pacCTOSIHHE MEXAY PACTIBUIUTEISIMU
(B 3aBHCHMMOCTM OT KpYyTH3HBI TajbBera) mnpuHUManT paBHeiM 50-100 M. Ha mnane
MECTOITOJIOKCHHE KaKJOTO PACHBLUIUTENISI H300paKaroT yCIOBHBIM 3HaKoM (A ) ¢ Homepom. B
MOSICHUTEILHOM 3aMKCcKe MOMENIAlT YyepTex pacnbuiutens (puc. 3) B macmrade 1:50 wim 1:100.
Jnuny pacnbuiuTens nmpuHuMaroT paBHOM oT 20 g0 60 M, GOKOBOro BOJOCIMBAa 5 M, BBICOTY
naceimu 0,2-0,4 M, Beiemku — 0,3-0,5 m.
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5.3. Pacuer BOA03a4€PKUBAKIINX BAa/IOB B BEPIIIHHAX OBpAroB

BonozanepxxuBaromue BaJbl  IIPpEAHA3HAYEHBl Ui 3aJCPKaHUS M PETYJIHpPOBAHUSA
HIOBEPXHOCTHOTO CTOKA BOJ C LIEJIbIO HPEKPAIICHUs] POCTa ICHCTBYIOIMX OBPAroB (BEpLIMHHBIX,
CKJIOHOBBIX U KPYITHBIX 6epeFOBBIX), npeaoxXpaHCHud OT pa3MbIBa BBINMOJIOKCHHBIX W 3aCbIITAHHBIX
OBPAaroB, y4aCTKOB TEPPACHPOBAHUS U PEKYJIbTUBHPOBAHHBIX 3E€MEb.

[Tpy npoeKTUPOBaHUM BOJO3aJCPKUBAIOIINX BAJIOB 32 PACUCTHBIA PAacXol M OO0BEM CTOKa
IPUHUMAIOT HAaHOOJIBIINE U3 BHIYMCICHHBIX MAKCHMAIIBHBIX PACXOJ0B 1 00bEMOB CTOKA PACUETHOM
00€eCIIeYEHHOCTH OT JUBHEBBIX U TAJIBIX BOA.

[lepen ruapaBIMYECKHUM pacyeTOM BOJ033/ICPXKUBAIONICTO Bajla HEOOXOIMMO IPOBECTH
THJPABINYCCKUE PACUCTHI.

1. MakcuMmanbHBI pacxoa BOJBI BO BpEeMsi BECCHHETO IIOJIOBOJBS BEPOSITHOCTHIO
npesbimeHust P =5 — 10 % omnpenensem no ¢popmye:

Qpoy = 0,28 Ayos @< 8,8, -8, - K+ Kur- Aoy - F = 0,28-4-0,76-1-0,99-0,8-
0,8-0,33-0,73-10 = 1,3 M/,

, (5.10)
rae Qp,, — MaKCHMAaJBHBIA PAacXOJ BOJBI BEPOSTHOCTBIO TPEBBIMICHHS P%, M/c; atn —

MaKCHMallbHas 4acoBasi MHTEHCUBHOCTh BOJOOTIAuH, paBHas 4 MM/4; ¢ — KO3()(UIMEHT PeIyKIUH,
IIpU IJIOLIA/ASIX BOAOCOOPa, B HAIlIeM ciy4ae paBHbIil 0,76:

05 — KO3 PUIHMEHT, YIUTHIBAIOIIUH 3a00JI04EHHOCTh BOI0COOpa, B HAIIIEM Cilydae PaBHbIH 1;
0, — KO3(pHUIMEHT, YUUTHIBAIOLIHI 3aJIECEHHOCTh BOAOCOOpPa; O, — KOA(P(PUIMEHT, YUUTHIBAOIIHI

HO4BBI, JJsl cymecei, Oypbix nmouBo,=0,8; K — ko3 duuHeHT, yIUTHIBAIOUIMN paCHaIIKy, HpH

Bcnamke momepek ckioHa K=0,8; Kiun — k03duumeHT, yduTHIBAIONIMIA MPOPHIB 3aTOPOB,
j— 4 -
24 F]
P=1 % x pacxoiaMm JApyrux BeposiTHOCTEH mpeBbllieHus, paBHbIi 0,73; F — muomans BogocOopa,
2
KM

Apy, — TIEPEXOHBIN KOAIPMHUIMEHT OT pacxoja BOJbI BEPOSITHOCTHIO MPEBBIIICHUS

2. O06beM cTOKa BOJABI BO BPeMsI BECEHHETO MOJOBObSI BEPOSTHOCTHIO TipeBbiieHus P =10%
onpenensieM Mo ¢popmye:

Wy, = 1000- hpo, - F = 1000-21,38-10 = 213800 M°/.  (5.11)

rae hpy, — 0l cTOKa BEPOSTHOCTBIO NpeBbienus P %, MM, onpenensercs no gopmyne (5.4); F —

TUIONIAh BOA0CO0pa, KM2.

3. OOBbeM cMBITOM MOYBBI IPU BECEHHEM CHETOTasiHUM BEPOSTHOCTHIO MpeBbimieHus P =10%
BBIUHCIIsieM 1o popmyiie (5.10).

I'mppaBnuuecknii pacyeT Bajla HAUYMHAEM C OINPENEICHUS PACCTOSIHUS OT BEPIIMHBI OBpara 10
JMHUU CYXOro (HU30BOI0) OTKOCA BOJI03a/1€PKUBAIOIIETO Baa:

l,=3-hy-K;=3-57-12=2052mM (5.12)

Trac | — pacCTodHrue OT BCPIIMHBI OBpara A0 JIMHUKW CYXOro OTKOCAa BaJjla, M; hO — BBICOTA

8
BEPILIUHHOTO Tmepenaa oBpara, M; K, — koaddunmenT 3amaca, [uist cymeceil U CyriIMHKOB paBeH
1,2.

CymmapHbIii 06beM CTOKa (ZWlO% ), KOTOpBIM JOJDKEH 3ajiepaTh MPOEKTHPYEMbIH Ball,
orpeniensgeM Kak CyMMY oObeéMa CTOKa BOJbI BO BpPEMSI BECEHHETO IOJOBOJAbS BEPOSATHOCTBHIO

npesbiienust P =10% (Wio%) 1 oObemMa CMbIBa MOYBBI NPU BECEHHEM CHETOTasHUM TOW Ke
BepostHocTH (Ws,10%):
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¥ Wiges = Wigo, + W, 100 = 213800 + 969,23 = 214769,23 M7/, (5.13)

O6wem croka Wy, , M3, KOTOPEIif ToMDKeH 3aepkaTh 1 M Baga BEIYHCIIAEM 10 3aBHCHMOCTH:
W, — 2w _ 21876923 gpgq 3 (5.14)
Lg 2500
rae Le— anunHa Bana, M (onpeaensercs Ha MIaHe C TOPU30HTAISIMH).
Pa3mepbl orpaHMuMBarOTCA BOIOPA3AEIbHON JIMHUEN.
Pabouyo BeICOTY BOI03a/IepiKkuBaroiero Baia hy, M onpenesnsem mo ¢popmyiie:

h, = \/2JW,,, = \/2-0,02- 85,91 = 1,85 (5.15)

rae J — yKJIOH B 30HE CTPOUTEILCTBA BaJla (ONpeAEsAeTCs Ha IIJIaHe).
OO11yr0 BBICOTY BaJla HAXOUM C Y4ETOM 3araca:
hos = h,+Z=1,85+0,45=2,3m (5.16)
3amnac npuHUMAaeM, UCXOAs U3 paboyeil BBICOTHI BaJa.

Ecnu pabouast BeicoTa Bana 6osiee 2,0 M, TO HEOOXOAUMO PacCUUTATh BTOPOM Ball, Tak Kak
HanboJIee MOBEPIKEHBI pa3pyICHUIO Bajbl ¢ pabodeii BricoTol Oonee 2,0 M. Ha 310 yka3wiBaroT
6onee uem 30-1eTHHE HAOMIOJNEHMS 3a HKCIUIyaTaled BO/033JEp)KUBAIOLIMX BaJIOB B YCIOBHAX
[TpuBomxckoil BO3BBILIEHHOCTH. [loaTOMY pabouas BbICOTa MEPBOrO Baja MPUHUMAETCS PaBHOMN
(umu menee) 2,0 M. Beiie no penbedy 10/keH ObITh IOCTPOEH BTOPOM Bajl. Takoe pacroyiokeHue
BaJIOB Ha3bIBAETCS COCPETOTOUYEHHBIM.

O0wvem cTOKa BOABI OOJBIIMI, uYeM pacyeTHbIM, cOpacklBaeTCsl 4Yepe3 BOJ000XO/bI,
ycTpauBaeMble Ha KOHIaX LINOP BOJA03a/1€P>KUBAIOIINX BAJIOB.

I'uapaBarueckuil pacueT Bog000X0Aa IPOBOIUM 110 (popMysie BOJOCIHBA:

h=—2%_ _ =X =325M (5.17)
mH,[2gH  0,30,1+/25981.0.1
rae b — mmpuHa nopora BomociuBa, M; Qpyp — MaKCHMaJbHBIA PacXoj BOIbI BEPOSTHOCTHIO
npesbinenus P%, m%/c; m — xosddumment pacxoma sogocausa, M=0,3; H — roy6una Boasl Ha
nopore Bojociausa, M, H=0,1.

I1Inops! Ha KOHIAX Bana ycTpauBarotes o yriaom 90 — 110° x ocu Bana, lepeMbIuKn — uepes

50 M 110 BCeH AIMHE Baja.

JlnuHa mimop u nepeMerdek Lo onpenensiercs mo Gpopmyiie:
has 2.2

L,=20—22 _ 1150 m (5.18)

Jo 0.002
rae Jo — YKJIIOH B MECTE CTPOUTENHCTBA LINOPBI WM NTEpEMBbIUKH, B HaleM cirydae 0,002.
Jns cOpoca BOABI uepe3 BOMOOOXO/bI INIMOP HEOOXOAMMO BBHIMOJHUThH ClEAyIoLIee
TpeOoBaHUE:

H 600 Hp ’
(5.19)
rae Hgoo — OTMETKa THA BoJ1000X0/a, M; H), — pabouasi oTMETKa Bajia, M.
PaGouyro otmeTky Bana Hy, M , paCCUMTHIBAEM 110 3aBUCUMOCTH:
Hy=H,+h,=124+1,85=12585m (5.20)

e H3 — oTMETKa OCH Baja, M.
OcTtanbHble MapaMeTpbl BAJIOB (MIMPUHA TPeOHs, 3aJ0KEHUSI OTKOCOB U JIp.) OMpPEENsieM IO
CYIIECTBYIOIIUM PeKOMEHIAusaM: a=2 — 2,5 m; m=2 — 3; mpy=1 - 2.

5.4. PacyeT BOoAOHaNpaB/IAOILUX BAJI0OB

Bononanpasisitonyie Bajibl (HaropHble KaHaBbl) MPeAHAa3HAYEHbI Il OTBOAA MOBEPXHOCTHBIX
BOJI, MOCTYNAIOUIMX K BEpIIMHAM OBpPAroB, pa3MbIBA€MbIM Y4acTKaM JOPOr, K BOAOCOPOCHBIM
COOPYKEHHMSIM, BOJO3a[CPKUBAIOIIUM BaJlaM, Ha 3aJ€PHOBAHHBIC YYAaCTKU U 3aJICCEHHBIE CKIIOHBI
O6amoxk u ponuH. OHU JODKHBI OOECHeurBaTh MPOMYCK MAaKCUMalIbHBIX PAacXOJOB TaJbIX
(JTMBHEBBIX) BOJI 33/1aHHON BEPOSTHOCTH ITPEBBIILICHUS.

16



FI/I,Z[paBHI/I‘ICCKI/Ie PaCUYCThbl BOOAOHAIIPABIAIOIMIUX BAJIOB MMPOBOJAT B CIICAYIOIICM MTOPAAKE:
1) mpuHHMMaeTcsi Hepa3MbIBalomas CKOPOCTh V), BOIBI IJIi TPYHTOB, B KOTOPBIX OymeT
MIPOXOIUTH BOJIOHAMIPABIISIFOIINIA BaJl, B HameM cirydae 0,9 m/c;
2) Tpebyemas IUIOMAAb , M?, KHBOTO CEUEHHMs IOTOKA s 3aJaHHOTO MAKCHMAIbHOTO
pacxona Qpy IpU Hepa3MbIBaIOIIEeH CKOPOCTH OyIeT paBHA:
Qnog 1.3
w=""2="=144M" (5.21)
Vi 0.9
3) mormepeyHoe ceYeHNe KaHaBbl IPUHIUMAEM TPEYroJbHOW POPMBI U TOITOMY TITyOHHA BOIBI

B KaHaBe OyJeT paBHA:
[w [1.44
hﬁ— m—x— T— 1,2M (5.22)

rae he — ry6uHa BOJBI B KaHaBe, M; (0 — IUIONIAAb KMBOTO CEUeHHE TIOTOKA, M2 My — 3al0KeHHe
OTKOCOB KaHaBbl, B €CTECTBEHHBIX I'pyHTaX Mi = 2-3, B 3aKkperuieHHbIX M, = 1-1,5. B ciyyasx
CO3/1aHUs BOJOHAMNPABIISIIOIIUX JIECHBIX I10JIOC 3aJI0KEHUs OTKOCOB IIPUHUMAIOT 4 — 5.
4) cTpouTeNbHAS ITyOMHA KaHABHI ONPEICIISAETCS KaK:
h.=h,+Z=12+03=15M (5.23)
rae Z —3amnac, Z=0,2-0,3 Mm;

5) ruapaBinyeckuii paguyc R TpeyronbHoi (HOpMBI IOMIEPEYHOTO CEYCHHS PABEH:
myh 11,2
R=—~—==—==042M 5.24
2/1+m2  24/1+17 ! (5.24)
6) 3Has rUAPABINYECKUN PAJUYC U HEPA3MBIBAIOILYIO CKOPOCTh, PACCUUTBHIBAEM JOIIyCTUMBII

VKJIOH Baja Jq, HEOOXOAUMBIi JIJIs MPOITyCcKa pacueTHoro pacxoaa mno gopmyse lllesu:

vz 0.9%
= = = 0,0023 5.25
]‘? €IR  29,27%.0,42 ! (5.25)
1,5Vn
rae V. — Hepa3MbIBaromas CKOpocTh Boawl, M/c; C — xoddduruent Ilesu C = N —
n

K02 PUIHEHT IepOX0oBaTOCTH, MpH pacxongax a0 1 M%/c n=0,0275; R — rumpaBiuuecKuii paguyc,
M, R<1 M;

7) OTMETKH KOHIIOB BOJIOHAINpaBJstoniero saia Hi, Hz, M, onpenensem o gopmyse:

H,=H,+],-L=128+0,0023-2500= 133,75 m (5.26)

rae Hi1 — oTMeTKa OHOTO M3 KOHIIOB Bajia, M, MPUHUMAETCS KOHCTPYKTHBHO Ha miaHe; L — niounHa
BOJIOHAIIPABIISIOIETO Baja, M.

3Has CTPOMTENbHYIO TJIyOMHY KaHaB, 3aJ0KEHHE OTKOCOB U JOMYyCTHMBIA YKIIOH,
BBIUEPUYMBAEM COOPY)KEHHE. BBICOTY Basia MpHMHMMaeM paBHOW CTPOMTEIHHON TITyOMHE KaHAaBHI,
HONIEPEYHOe CEYEHHE — TPEeYroJIbHOE WM TpaneuueBuaHoe (mupuHa rpebHs 1 — 2 M) ¢
3aJI0’)KEHHEM OTKOCOB Mp=2.

5.5. PacueT Teppac u BaJIOB C LIMPOKUM OCHOBaHUEM.

PacueT 2/1eMEeHTOB CTyIIEeHYaTIX Teppac MpoBoauM (Ha CKI0oHaX kpyTusHoii 16 — 30°) B Takoit
MIOCJIEIOBATEIbHOCTH

1) Ucnonp3ys miaH B TOPHU3OHTASX, BbIUEPUMBAEM IONEPEYHBIH MPO(UIL CKIIOHA,
BBIOPAHHBIN JJIS1 TEPPACUPOBAHUS, M ONPEAEIIIeM HAa HEM CPEIHIOI0 KPYTHU3HY CKIIOHA (L, TPaI.
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Pucynox 4 - Cxema teppacsl
2) 3ajaeMcsl HUPUHON MosIoTHA Teppac (Bos = 3 M), KpyTU3HOM 00paTHOro yKJIOHA MOJIOTHA
(v = 19), xpyTu3HOii MaTepukoBoro oTkoca Teppachl (f = 60°), yKIOHOM ecTecTBEHHOro OTKOCa
HACHIMHOM yacTu Teppackl (¢ = 35°), kospdurmentom perxnenus (K = 1,1).
3) OnpenensieM IIMPUHY Bpe3a TePPachl B MATEPUKOBBIN CKIIOH Bgpy; , M:

B
B,y = 2 = =—16M 5.27
Ep3 II Ksin(g+ydsinie+a (1.1-sine1sinis ! ( )
4 sinf{@+y)sind f—a) 4 sinzesinas

4) HaXoauM TIONTAIM CeUEHHH BPEe3a Seps, M2, M HACBIIH Sycn, M2, TEPPACHL:
B2 .sin(f+y)sin (a+ 1,6%-5in61-5in17
DL iha s = 0,47 M (5.28)
2sin( f—a) 2-sindd
z
Bys—Bgps,) sinlop+y)sin(a— (2-1.6)%-5in26-5in15
SHEH — { ob Ep } I fp 111_'1' { 11"'1:] — - = — 0,46 Mz (529)
2zin(p—a) 2:5in19

5) Beraucinsiem mmpuny Bpesa li, M, u Hacein |2, M, Teppachl 1Mo CKIoHY:
Bep=sin(f +yr) 1.6:5in61

El - sin (f —a) sindd4 - 2’02 M (5'30)
Ig _ {Euﬁ_ﬁjspa]ﬂn{@‘*‘m _ {3—1,-5}51'1136 _ 2’5 M (5.31)
sin{p—a) sinly
6) OnpenensieM 00IIYO MIUPUHY TEPPAChI IO CKIOHY los, M,
lo=1,+1,=202+25=452m (5.32)

7) IoacunTeiBaeM OOIIYIO MPOTSHKEHHOCTHh Teppac Ha 1 ra 6e3 yuera 6epm u moabe3nos L,
m/ra:

10000 10000

L= =, = 2212,39 M/ (5.33)
of e

8) Beruucisiem o0mIyr0 IJIOMAb ITOJIOTHA Teppac Ha 1 ra 0e3 ydeTa 6epM M TOIBE3OB, Sos,

M2/ra:
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Se=L-Byg=2212,39-3 = 6637,17 M'/pa (5.34)

9) Haxomum 06beM 3eMiIsHbIX pabot W3, M°/ra, IpH TeppacHpOBaHHN:

3

W, =S, -L=046-221239=1017,7 M /pa (5.35)

10) Onpenensiem riryonHy MaTEpUKOBOTO Bpesa Teppac h, m:
h— Egpas%nﬁsin{uﬂlﬂ _ 1,6-51‘11.60-51'111? _ 0’59 M (5.36)

gsin(f —«) sindd

11) PaccuntsiBaeM K03(h(HUIIMEHT UCTIONH30BAaHUS CKIIOHA P!

p=58__2 _066 (5.37)
Log 4,52

[To maHHBIM pacueToB 3JIEMEHTOB Teppac BelUEpUUBaEM cxemy (puc. 4), moJydeHHbIe JaHHbIE
3amnuchIBaeM B TaOIHITy 3.
Ta6mmma 3 — [loka3zarenu 3JIeMEHTOB Teppac

IToka3arens CumBon Bennunna

[[InpuHa mosoTHa TEppac, M Bos 3
[Tnomtaae cedeHus Bpe3a, M2 Seps 0,47
OO61mas mupuHa Teppachl, M los 4,52
OG611ast TI0MIAb TIOI0THA TEPPAc, M2/Ta Sos 6637,17
['myOuHa MaTepuKOBOTO Bpe3a Teppachl, M h 0,59
[llupuna Bpe3a Teppac, M Bips 1,6
IT10111a/1b CEYCHHUST HACBITH, M2 Shen 0,46
OO01m1ast MpOTSHKEHHOCTH Teppac, M/Ta Los 2212,39
O65BeM 3eMIISHBIX PaboT PH TePPACHPOBAHHUH, M°/Ta W, 1017,7
KoadduumeHT ncnoap30BaHus CKIOHA P 0,66

Baybl ¢ mMpoKuM OCHOBaHMEM MPOCKTUPYEM Ha MAlTHE WM Ha Y9acTKax, MpeIHa3HaueHHBIX
MOJ1 Ca/Ibl, BAHOTPAIHUKHU U IPYT'Hieé MHOTOJIETHUE HACAXKICHUSI.

[IpuHAT cnepyromui NOPSAOK pacyeTa BajloB C INUPOKUM OCHOBAaHUEM:

1) 3agaemcst obmeit BeicoToit BanoB (Hos = 1,0 M) 1 3anoxenremM Mokporo (M= 5) U cyxoro
(m2=5) oTKOCOB.

2) OnpenensieM CpeJHUH YKIOH Jcp 36MHOM TOBEPXHOCTH HA CKJIOHE IO 3aBUCUMOCTH:

Jop =tga=1tgl6 =0,29 (5.38)

IJie @ — KpyTHU3HA CKJIOHA, TPajl.

3) Beruucnsiem mupuHy coopykaemMoro npyzaa B, M, iepe] Baiom:
H 0.8
Bp=2=22_276wMm (5.39)
Jp 0,29
rae Hp — pabouas BeicoTa Bana (TmyOuHa npyaa Bofasl), M, Hp=Hos— 0,2.

4) Haxogum o0veM Boasl Wi, M, 3a7ep>kaHHbId 1 M Bana:
H 0.8%
=L = =1,1 m? (5.40)
2  2:0.29
5) Briumcisem o6beM croka ¢ 1 M? BogocOoproii muomanu AW, m3:
21,38

AW = % _ - =0,002138 m° (5.41)

1000F 10001
rzie Npo, — CII0# CTOKA 3a1aHHOM BEPOATHOCTH MPEBBIMIEHNS, MM; F — BoI0oc6OpHas MIoMmab, ra.

6) OmnpeniensieM pacCTOSHUE MEX/TY OCSIMH BaoB loc, M.
W. 1,1
= _ 1 _5145m (5.42)
AW  0,002138
7) Haxoaum o0111yro mpoTsHKEHHOCTH BAJIOB /IS 3aJIepKaHUs BCETo CTOKa Log, M:
10hypeF  10-21,38-10
L, = 2ot _ = 1943,64 m (5.43)
W, 1.1
JlaHHBIE pacyeToOB CBOJAUM B TabIuUILy 4.

1
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Pucynok 5 - Bajbl ¢ LIMPOKUM OCHOBAHUEM:
Tabnuna 4 - [TapameTpsl cHCTEMBI BaJIOB ¢ ITUPOKUM OCHOBaHHUEM

Ilokazarens CumBon Benmuuna
Cpennuii yKIOH y4acTKa Jep 0,29
BricoTa Bana o0111as, M Hos 1
Bricora Bana pabouasi, M Hp 0,8
3aji0KeHne MOKPOTO OTKOCa mz 5
3ajioxKeHue Cyxoro oTKoca mz )
[upuna npyna, M B 2,76
Paccrosinue Mexay ocsaiMu BaJloOB, M loc 514,5
[TpoTsHKEeHHOCTH BAJIOB, M Lo6m 1943,64

6. BepuunHHbIe OBpaKHbIE COOPY KEHHUS.

BepummmHHBIE 0BpaxkHbIe COOPYKeHHsI (BOAOCOPOCHBIE COOPYKEHMS) BKJIIOYAIOT: JIOTKH-
OBICTPOTOKH; CTYIIEHYAThIE JJOTKH (II€pernajibl); KOHCOJM; IIaXTHbIE; TpyOUaThIE.

BonocOpocHble cCOOpy>KEHHs COCTOST U3 BXOJHOM, TPAaH3UTHOM U BBIXOJHOMU YacTeil. BxogHas
YacTh CIY’KUT JJIS1 TIpUEMa IMOTOKA U CONPSDKEHHS COOPY)KEHUS C TEPPUTOPHUEH, a BEIXOTHAS — JUIS
raieHust U30bITOYHOM SHEPrUU MOTOKA /10 MPEAEsIoB, UCKIIOYAIOIIUX OMACHOCTh pa3MbIBa MTOYBBI U
TpyHTa.

CoOcTBEHHO OBICTPOTOK MPEACTABISAET COOOM JOTOK MPAMOYTOJbHO-NAPadOIMYECKOTO HUIIH
TpaneuenJjanbHoro cedeHus. JlimHa OBICTPOTOKA oOmpenensercs TIIyOMHOW oBpara M YIJjoM
HakiIoHa OblcTpoToka. Hambonee pacnpocTpaHeHbl OBICTPOTOKM U3 kene3o0eroHa. COopHbIE
JIOTKU-OBICTPOTOKM YCTaHaBJIMBAIOT Ha OETOHHOM TMOAYIIKE WM Ha omnopax. IIpumeneHue
OBICTPOTOKOB M3 COOpPHBIX KOHCTPYKIMH IO CPaBHEHUIO C MOHOJHMTHBIMU COKpAIaeT
MPOJOKUTEIBLHOCTD PadoT 10 3aKPEIUICHUIO OBpara U Ux ce0eCTOUMOCTb.

Ecnu ckopocTh ABMXKEHMS BOJABI B pycie OBpara MpeBbIIIAeT AONYCTHUMBIE MpEAeibl, TO C
BEPIIMHHBIMA THAPOTEXHUYECKHUMHU COOPYKEHUSIMH YCTPAaUBAIOT JIOHHBIE coopyxeHus. OHU
OPEJOXPaHsAIOT OT pa3MblBa U TOJAMBIBA TOJIOBHBbIE (BEpUIMHHBIE) COOPY:KEHUS U
NPHOCTAHABJIMBAIOT yIriIy0JieHHe JHa oBpara.

Haubonee pacnpocTpaneHHOE COMpsraroliee COOpyKeHHe B BEPIIMHAX OBParoB — OBICTPOTOK.
CyImHOCTh THAPABINYECKUX PACUYETOB 3aKIIOYaeTCs B 00ECIEUEeHUH IMPOIyCKa pacxoja BOAbI 1O
COOpPY)KEHHIO M BBIBOJY IIOTOKa W3 HEr0 C XapaKTepUCTUKAaMH, HCKIIOYAIOIIUMH Pa3MbIB Y
NPUBEPITUHHBIX YYaCTKOB OBPA)KHBIX JTHUIII.

OcHOBHasi MCXOJHas BEJIMYMHA JUI PacyeToB — O3TO Pacxo] BOJbI, COpAaChIBAEMBIH IO
COOPYKEHHUIO.

Pacuet ObicTpoTOKa (pUC. 6) TPOBOJIUM IO CIEAYIOIIEH CXEME.
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Pucynok 6 - Cxema ObICTpOTOKA: A — IPOJOIBHBIN pa3pe3; b — mnan; 1 — BogonpueMHuk; 2 —
JIOTOK; 3 — BOAOBBINTYCK; 4 — IIIMHSAHBIN 3aMOK; 5 — me0eHb; 6 — yIopHBIi Opyc; 7 — OCHOBaHHE
COOPYXKEHMS; 8 — CTEHKH COOPYKEHUSI.

1) Haxomum HE0OXOAMMYFO TUIOMIA/Ib )KUBOTO CEYCHHUS TOTOKA 10 3aBHUCUMOCTH (5.21).
JlomycTumasi CKOPOCTh TE€UEHHs BOABI JJIsl Marepuana ObICTPOTOKA MPUHUMACTCS, B HAIIEM
ciy4ae, 1,6 m/c.
2) OnpenensieM ri1yOuHy OTOKA, KaK:
w 021

h=—
b

= 0,54 M (6.1)

1.5

rae b — mmpuna g0TKA, M.

3) CMOuCHHBIH TMEpPUMETp BBIYHCIASEM (Uil TPSIMOYTOJILHOW (OpPMBI  JIOTKA) IO
COOTHOILIEHUIO:

p=b+2h=15+2-054=258M (6.2)
a TUAPABINYECKHI paINyC:
R=2=22_031m (6.3)
il 2,58

4) CxopoctHoit ko duriuent [lle3u B Hamem ciydae paBeH 64,3.
5) HeoOxonumsblil ykinoH gHa ObIcTpoTOoKa Jq onpeaensem no ¢opmyne Llesu (5.25), a
KPUTHYECKYIO TTTyOMHY IOTOKA — [0 YPaBHEHHIO:

211Q%,;,  =2/1,11.3%
h, = J q;% = J =043 M (6.4)

9,81-1,52
rie Qpy, — PacXo/ 3aJaHHOM BEPOATHOCTH TPEBBIIEHHS, M/C.
Omnpenenenue ryOUHBI BOJBI B KOHIIE OBICTPOTOKA MTPOBOJMM CIEAYIOLUM 00pa3oM:
1) Haxomum mpeBbimieHue ho, M, MeXIy HaYalbHbIMH M KOHCYHBIMH TOYKAMH JHA
OBICTPOTOKA, IITHHOM L:

ho=J.-L =0,002-2000 = 4 m (6.5)
2) OmnpenensieM CKOPOCTh BOJIbI B Havajie OpicTpoToKa Vo!
v, =225 12 _ 901 M/, (6.6)

h.b 04315
3) BeobluncnsieM ckopocTh BOJABI B KOHIIE ObICTpOTOKa V1, y4UThIBas, 4TO KOI(PQUIMEHT,
3aBUCSIINN OT JUIMHBI U HIEPOXOBATOCTH JIO0TKA (0=0,8:

Vi= @V +2ghy=08y2012+2-981-4=727M/c (67)

4) OHpeHCHHCM Ijiomaab )KUBOT'O CCUCHUS BOJBI (w1 B KOHIIC 6LICTpOTOKa:
Up 1.3
W, =2 =—"=0,18 M° (6.8)
v, 7,27
5) 3uas mupuHy b M TUTOmAME KUBOTO MPSIMOYTOJIBHOTO CEYEHHS (1, HAXOAUM TIyOUHY
IIOTOKAa B KOHIIC 6BICTp0TOKa hl, M:
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h,=22-222_012m (6.9)
b 1.5
B xonIie ObICTpOTOKA yCTpaWBaeM TacHTENIb HEPTrUU B BHUAEC BOA0OOITHOro kosoxama. Ilpu
pacycTax OonpeaAcCIsiCM CICAYIOIHEC MapaMCTpPhIL:
1) 'myGuHa BoJbl, KOTOpast 00pa3yeTcs mocJie MaJeHMs ¢ JOTKa Ha THO OBpara, COMpsKCHHAs

riyouna hy, m.:

h, ={],5h1( f1+i"f—1) =0,5-0,12-( 1+M—1)=U,91M (6.10)
ghy 9,21.0,12

2) I'nybuna BomoboiiHoro komoana d, m.:
d=Kh,—H,=1,05-091-0,64=0,32m (6.11)
rae K — koo dunuent 3atoreHus, K=1,05; H1 — Hanop BoJibI HAJl yCTYIIOM BOAOOOMHOTO KOJIOAIA
0€3 CKOPOCTHOTO HAIopa, M.:

H, =H,—H, = 0,68 —0,04 = 0,64 M (6.12)

rae Ho — nonHeli Hanop HajA ycTynom, M; Hy — ckopocTHO Hamop, M.:

_ 2 Qp% _ a 1,3 _
Ho = \ 1,36b% wJ 1,86-1,52 0,68 M (6.13)

1,105 1,1-1,3
= — = =0,04mM 6.14
Y 2gb%hI  29,81-1,5%.0,912 ! (6.14)
3) Jlnuna Bo1000MHOTO KOoana (racutess sHeprun) i, m.:
=B 1l,=08-402=32m (6.15)
rae f — koabounuenr, f=0,8; l,, — AaMHA COBEPIIEHHOTO MPHDKKA B COOPYKEHUAX MPSIMOYTOTbHOM
bopmbl, M.:

log = 2,5(19h, —h,)=2,5(1,9-091-0,12) = 4,02 M (6.16)
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7. PycaoBble cOOpy:KeHHsI

JloHHBIEe COOpY:KeHUS] pa3dejsilioOT Ha 3anpyabl, GUJILTPbI, HJI03a]epP:KUBAIOLIUE
AaMObl, mMoporu u mnajgucaabl. OHN ObIBAIOT XBOPOCTsIHbIE, (palIMHHBIE, JepeBAHHbIE U
KaMeHHbIe.

IneTHeBBIE 3anpyabl AenatoT BeicoToi 0,5...0,6 M. s UX U3roToBiICHUS OEPYT KUBBIC
MBOBBIE KOJIbS, KOTOpbIE IMEpeIUIeTaloT >KUBBIMU MpPYThAMU. Jlyig Oousbliedl ycTONYMBOCTH
IUIETHEH YCTaHaBIMBAIOT JBa MapajUIelbHBIX psAa IuleTHeH. PaccrosHue Mexay psaamMu
0,5...0,7 m. Co cTOpOHBI BEpLIMHBI OBpara K U3ropoau M3 MJIETHEN MOJICHIIAIOT 3EMIII0, KOTOPYIO
3aTe€M YIUIOTHSIIOT U 3aKPEILISIOT JEPHOM.

JKuBble MOYKM IPYTHEB U KOJIBEB MO CJIOEM IPyHTa MPOPACTAIOT, a Yepe3 HECKOIBKO JIET
BBIPACTAIOT JIEPEBBSI.

Kamennble 3anpyabl cOOpyXaroT i OonblIuX nepenagoB (10 2..4 M) Opu HATUYUU
CTPOUTENIBHOTO MaTrepuaia, JUlsi KaMEHHBIX 3alpy] I[PUMEHSIOT KJIaJKy Ha IEMEHTHOM
pacTBope.

KamenHble 1 kaMeHHO-OeTOHHBIE (0yTOOETOHHBIC) MOTY3aNpPY/Ibl JEIA0T BBICOTON 10 2
M, (yHIIaMEHT UX 3arayOJsioT He MeHee YyeM Ha 1,5 M. Boo0OoiiHyto 4acTh KpersT Ha JUIMHE He
MeHee 3H, Bepx OOKOBBIX CTEHOK JIOJKEH IPEBBILIATh PacCUeTHBIM ypOoBeHb MUHUMYM Ha 0,3 M.
VenbHEI pacxox Boasl 10 1 M%/c. J{jis TIOBBINIEHHS YCTOWYMBOCTHM CTEHOK 3amlpyil B HHX
IpeIyCMaTPUBAIOT IPEHAXKHBIE OTBEPCTHUS C OTCHIIIKOM 00paTHBIX (PHIBTPOB U3 KAMHS U IECKa.

7.1 Pacuer mieTHeBbIX 3aNIPYyA

[Ipu yctpoiicTBe IIETHA B OJUH PsJ BHICOTY 3anpy/ibl IpuHUMaeM paBHoi 0,5 M, a npu
JBYX psax IuieTHed (MIPOCTPaHCTBO MEXAY HUMHM 3aIlOJIHAETCS CYTJTMHKOM MU KaMHeM) — IM.
VY nenpHBIN pacxo]l BOJABI COOTBETCTBEHHO HE J0bKeH npesbimath 0,3 u 0,5 Mm/c.

[IpomyckHas ciocoOHOCTh XBOPOCTOBBIX 3aMpyl poBepsieTcs Mo GopMyIie BOAOCIHBA:

B=_—%_ _ L2 =591 M (7.1)
mH,/2gH  0.2:0,.2+/25,810.3

rae B — panuna 3anpyasl, M; Qpyp — MaKCHUMalbHBIM pacxoj CTOKa BEPOSTHOCTBHIO
npesbinenus P%, m%c; M — koaddunuent pacxona, m=0,30; H — cpeanuii HANOpP MO JUTMHE
3anpynsl, M, H=0,3.

[Ipn pacueTHOM [UIMHE 3ampyAbl U H3BECTHOMY PACXOJy OIPEAESIOTCS PATHOCTH
XBOPOCTOBOH 3alpyAbl:

a) st orHOpsAHOM pu Q < 0,3 M3/c;

0) nna neyxpsiaHoit pu 0,3< Qpy, < 0,5 me/c.

OcTanpHble pa3Mepsl 3alpyAbl NPUHUMAIOTCSA MO pekoMeHaanusaMm. JlmuHa pucOepmsl,
T.€. YKPEIUIEHHOT0 ydyacTKa J{HAa OBpara HIJKE 3ampy.bl, JOJDKHA OBITh HE MEHee TpPOWHOM
BBICOTHI 3amnpyabl. Konbs 3a0uBaioT B rpyHT Ha riayouHy He meHee 0,8Hs. Ilnerens pomxen
UMeTh Mporud B CTOpOHY BepuMHbI oBpara auamerpoMm (0,05-0,1)B; koHIBI mIIeTHA
3a/IeNIbIBalOT B OOpTe OBparoB Ha riyoumHy 0,5 M u 0oJiee; TIIETEHBb MOJCHIMAIOT 3E€MIISTHBIM
0GaHKETOM C IMPUHOM I'pedHs, paBHOU 2/3H3, u 3a50xeHreM oTkoca m=1,5.

PaccrostHue Mex 1y 3anpyaamu |3 ornpeensercs mo 3aBHCHMOCTH:
L =—2 =— 2 _—100m (7.2)
Jg—Jg  0.015-0,005
rae |3 — paccrosiHre Mex Ty 3ampymamu Ha ydacTKe oBpara, M; H3 — BBICOTa 3ampy/ibl, M;
Jo — pakTHUECKUil YKIIOH OBPKHOTO JHHIIA; J7 — JOMYCTHMBIN YKIIOH OBPaXKHOTO JHUIIA, IS
necuanbix rpyHToB J7= 0,005.

KomnuectBo 3a1rpyn N YCTaHaBJIMBACTCHA 11O 3aBUCUMOCTH:
N =z 20909 (7.3)
I 100
rie Logy — AJIMHA aKTUBHOM YacTH oBpara.

YepTex 3anpy/as! BeinosiHseM B Macirade M 1:50 wu 1:100 (puc. 7).




3eMAaHOU
OaHKem

Pucynoxk 7 - [1nerHeBas 3anpy/a ¢ 3eMJISIHBIM OaHKETOM.

7.2 PacyeT KaMeHHBIX 3Py

Kamennple 3ampyasl pu KJaJke Ha pacTBOpe MO JHUIIAM OBPAroB yCTPaWBAIOT MpPH
COOJIIOJICHUH CIIEAYIOIIMX pa3MepoB: BbicoTa 3amnpyasl Hs = 2 Mm; riyOouna ¢pynaamenta 1 M;
uHa pucOepMbl He MeHee 3Hs; mpeBbllieHne Bepxa OOKOBBIX CTEHOK BOJOCIHBA Ha
pacyeTHbIM TOPU30HTOM BOJIbI JOJDKHA OBbITH He MeHee 0,3 M; 3al0KeHHe OTKOCOB BOJIOCIIHBA
mM=1; mupuHa 3anpynasl He MeHee 0,5 M.

I'uapaBnarueckuil pacueT KaMEHHBIX 3arpyi BEEM B TaKOH MMOCIe10BaTeIbHOCTH.

[TpuHUMaeM Hepa3MBIBAIOIIYIO CKOPOCTh TEUSHHS BOJBI B OBpare, B Hamem ciydae (0,9
m/c. [Tnomazs >KUBOro ceueHus! BOJHOTO MIOTOKA B OBpare oIpesesiseM 1o 3aBucumoct (5.21).

'myOuHy mOTOKa BOABI B OBpare MpH HEPa3MBIBHBIX CKOPOCTSX HaXOAWM II0
3aBUCUMOCTH (5.22).

I'unpaBnuueckue paguycsl (R, M) TOTOKOB ONpesieisieM Mo 3aBUCUMOCTH (5.24).

CkopoctHoii koapdurment Ille3un C HaxoaUM O YpaBHEHUIO:



Ri.sa,"ﬁ 0,42 L5/T087
»

C = = 10,64 (7.4)
n 0,067

rae N — Ko3(p(UIMEHT MIepOoXOBATOCTH THUINA, AT MEAHIPUPYIOUIMX M 3apOCHIMX
osparos N=0,067.

N3 ypaBHenus llle3u onpenenseM NOMYCTUMBIN YKIOH AHUINA OBpara. BeIcoTa CIIMBHOTO
CJIOSl HaJl MOPOTrOM BOJOCIIMBA NpuHUMaeTcs paBHoi 0,5 — 1,0 M. Paccrosnue Mexy 3anpyaamu

paccuuThIBaeM 1Mo ypaBHEHHIO (7.2), a pa3HOCTh BBICOT MEXY 3aNpyAaMHu 110 GopMmyIe:
H.Jg 2-0,015
Ah = = =3mMm (7.5)

Jg—J1  0.015-0,005

0611166 KOJIMYECTBO 3anpy)1 HAaXO0OIUM I10 COOTHOIICHHUIO:
Hy —H, 120-88,7
N= = =10 7.6
Ak 3 ( )
rie N — konumyecTBO 3ampya B 30HE OBpara, WT.; 1 — OTMETKa JHA oOBpara y
BepI_HI/IHHOFO nepenaz[a, M; Hz — OTMCTKaA AHA B YCTBC, M.

UYepTex KaMEHHBIX 3anpy]l BbinoaHseM B maciutade M 1:50 u 1:100 (puc. 8).
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Pucynok 8 - Kamennas 3anpyna




3akiroueHue

Lenp KypcoBOro mnpoekTa JOCTUTHYTA, 3aJa4dl BBIMOJHEHBI, MOJYYEHBI CIIEIYIOIIUE
pe3ynbTaThl: 3aIPOCKTUPOBAHA CUCTEMA MH)KEHEPHOM 3alUThl TEPPUTOPUIL;

JUTMHA BOJI03aJIepKuBaromiero Baina pasHa 2500 M., a o0mias Beicota — 2,3 M.

JUITMHA paclbUIMTENs cToKa — 20 M.

oOmmas mupuHa Teppacel paBHseTcs 4,52 M., a o011as TPOTHKEHHOCTh — 2212,39 M.
oOmrasi BpICOTa BaJla C IIMPOKHUM OCHOBaHHEM — 1 M., a paccTOsSIHHE MEXIY OCSMU
paBHO 514,5 M.

HMIMPHHA JIOTKA OBICTPOTOKA paBHa 1,5 M., rmyOuHa nmotoka — 0,54 m.

napameTpbl IUIETHEBOW 3ampyabl paBHbL: JMHA — 5,91 M.; paccTosHHE MEXIy
sanpynamu — 100 m.; komudecTBo 3anpyx paBHO 20.

napaMeTpbl KaMeHHOM 3anpy/bl: BBICOTa — 2 M.; pacCTosHUe Mexay 3anpyaamu — 200
M.; KOJIM4ecTBO paBHO 10.
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3aaHus K KypcOBOMY IIPOEKTY

[Tpunoxenue

3aiaHus K KypcOBOMY MPOEKTY BBIITUCHIBAET PYKOBOJIUTEIb KYpCOBOTO MPOEKTUPOBAHUS

B IIPOX3BOJILHOM IIOPAAKE BO n30exaHue IMOBTOPAOIINXCA U3 I'0Ja B I'OJ pa60T.

Bapwuant | Bogoc6op I'pyst Bricota Otkocsl kaHaBel | OTMETKa JIHA OBpara B yCTbe
Has nepernaja B
IJIOIIAb, BEPILHHE
KM OBpara,m
1 10,5 cyrech 47 He 3akperuisembie  |178
2 9,7 cyrmuHok (5,3 3aKpeIIsIeMbIC 180,5
3 54 necyansli (4,2 3aKperuIsieMble 90,2
4 0,7 cyrmuHok  |5,5 He 3akperisemsre  [191,2
5 0,07 necuanelii (3,8 He 3akperusiemsie 90,2
6 7,4 necuaneii 4,9 3aKperIsieMbple 90
7 0,08 cynecuanslii (3,9 He 3akperuisiemsie 96,8
8 5,8 necyaneii  |3,7 He 3akperisembie  [92,7
9 10,1 CyIech 52 3aKperIsieMble 89
10 14 necuaneli  |5,8 3aKperIsieMble 88
11 2,1 necuanbii 3,3 He 3akperuisembie (93,4
12 2,7 cyrech 3,4 He 3akperisemsie  {93,7
13 3,8 CYTJIMHOK 41 He 3akperuisembie (92,8
14 9,8 cyrech 54 3aKperIsieMble 180,3
15 10 necyaneii (5,7 3aKpeIIsIeMbIe 89,7
16 1 cyrech 3,7 He 3akperussemsre |90
17 11 cyrmuHok (4,3 He 3akperusemsie (90,5
18 4.4 rnecyaneli (5,2 3aKperIsieMbple 100,2
19 0,8 CYTJIMHOK 3,5 He 3akperuisemsie  [191,2
20 0,58 necuaneii 4,8 He 3akpersemsie  {90,2
21 34 necuanbii 3,9 He 3akperuisemsie |90
22 1,08 cyrmecyanbiit |3,9 He 3akperuisiemsre (96,8
23 2,8 necyansli  |3,7 He 3akperisembie 92,7
24 1,1 cyrech 5.2 3aKperIsieMbple 89
25 2,4 necyaneii (5,8 3aKperIsieMbIe 88
26 3,1 necuaneii  |3,3 He 3akperuisiemsre (93,4
27 3,7 CyIech 3,4 3aKperIsieMble 93,7
28 2,8 CYTJIMHOK 4.1 3aKperIsieMbple 92,8
29 4.8 CyIech 5,4 3aKperIsieMble 180,3
30 4 necyaneli  |5,7 3aKperIsieMbple 89,7
31 55 CyTiech 4,7 He 3akperuisiembie  |178 M
32 5,7 CYTJIMHOK 53 3aKperuisieMble 110,5 m
33 4.4 necuanpli  |4,2 3aKpeTuIsieMbIe 90,2 m
34 2,7 cyrmuHoKk  |5,5 3aKpeIIsieMble 101,2 m
35 0,27 necuanpli  |3,8 3aKpeIIsieMbIe 90,2 M
36 6,4 necyansli 4,9 He 3akperuisiemsre |90
37 0,68 cynecuanslii (3,9 He 3akperuisiembie 96,8
38 51 necyaneli  |3,7 He 3akperisembie {927




39 3,1 CyTiech 52 3aKperIsieMble 89

40 2,4 nmecyanbii  |5,8 3aKpeIIsieMbIe 88

41 6,1 necyanpli 3,3 3aKperIsIeMbIe 93,4
42 5,7 CyTiech 3,4 He 3akpemisembie 93,7
43 6,18 CYTJIMHOK 41 3aKperuisieMble 92,8
44 7,8 CyTiech 54 3aKpeIIsIeMbIC 103,3
45 7 necyaneii (5,7 3aKperuisieMble 89,7
46 55 CyTiech 47 He 3axperuisemsre  [100 m
47 6,7 CYTJIMHOK 53 3aKperuisieMble 104,5 m
48 54 necyansli (4,2 He 3akpermisemsie (90,2 M
49 4.7 CYTJIMHOK 55 He 3zakpennsemeie (91,2 m
50 0,47 necyansli  |3,8 He 3akpermisemsie (90,2 M
51 4.4 necuanbi 4,9 3aKperIsIeMbIe 90

52 0,88 cymnecuanslii (3,9 He 3axperisemsre 96,8
53 54 necyansli  |3,7 He 3akperisembie 92,7
54 4.1 cyrech 5,2 3aKperIsieMbple 89

55 6,4 necyaneii (5,8 3aKpeIIsIeMbIe 88

56 6,1 necyaneii  |3,3 He 3akpernssemsre (93,4
57 7,7 CyIech 3,4 He 3akperuisiemsie 93,7
58 6,8 CYTJIIMHOK 4.1 He 3akpennssemsre (92,8
59 3,8 cyrnech 54 3aKpeIIsIeMbIe 96,3
60 2,3 necyaneli  |5,7 3aKperIsieMble 98,7




