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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto ocBOeHUsI y4eOHOW MUCHUIUIMHBI SBJSIETCS M3YYEHHE CTyACHTaMU
OCHOB TMPOEKTUPOBAaHHS W pacyera KOHCTPYKIHMH 3eMJISTHOrO IOJIOTHA,
o0ecTeynBaroIInX UX HAZSKHYIO paboTy B SKCILTyaTalllu.

3aayaMy OCBOEHUS TUCLUUIUIMHEI ABIIsIETCS (POpMHUpPOBaHUE y 00ydarOIUXCSI
obmemnpodeccruonansuoit komneTteHIuu OIIK-4 B yacTi ciocOOHOCTH BBITIOJIHSTH
MPOEKTUPOBAHNE U PACUET KOHCTPYKIUI 36MIITHOTO MOJIOTHA YKEJIE3HOJOPOKHOTO
NyTH B COOTBETCTBUU C TPeOOBAaHUSIMH HOPMATHUBHBIX JOKYMEHTOB, a TaKXkKe
npodeccuonansHoit komnerenuuu [1K-11 B yactu cnocoOHOCTH pa3pabaThiBaTh
HPOEKTHl U CXEMBbl TEXHOJIOTMYECKHX MPOLIECCOB PadOT M0 PEMOHTY U TEKyIIeMy
COZICPKAHUIO 3EMJISTHOTO IOJIOTHA J>KEJIE3HOJOPO’KHOTO MYyTH, aHAIM3HPOBATH,
IUTAHUPOBATh U KOHTPOJIMPOBATH TEXHOJIOIMUECKHUE MTPOLIECCHI.

2. Ilnanupyemsbie pe3ynbTaThl 00yYEHHS O TUCUUILTUHE (MOIYIIIO).

[lepeyenr GopMHUpPYyEeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-4 - CriocoOeH BBINOIHATh MPOCKTUPOBAHUE U PACUET TPAHCIIOPTHBIX
O0OBEKTOB B COOTBETCTBUHU C TPEOOBAHUSIMHU HOPMATHUBHBIX JOKYMEHTOB;

IIK-11 - CrnocoOeH pa3pabaThiBaTh MPOEKTHI U CXEMbI TEXHOJOTHYECKHUX
IPOLECCOB paboOT MO PEMOHTY U TEKYLIEMY COJEPKAHHUIO BEPXHETO CTPOCHMUS,
3eMJITHOTO TOJIOTHA JKEJI€3HOIOPOKHOIO IMYTH M HCKYCCTBEHHBIX COOPY>KEHUI
aHaAJIM3UPOBATh, JIAHUPOBATh U KOHTPOJIUPOBATH TEXHOJOTUYECKHUE MPOLIECCHI.

OOGy4eHue 1o JUCUUILUIMHE (MOAYJII0) MPEANOaraeT, YTo Mo €ro pe3yJibTaTam
oOyyatoruiicst Oyier:

3Harth:

- OCHOBHBIE MOHATHUS 00 COCTaBE CUCTEMbI 3€MJISTHOTO TIOJIOTHA U OCHOBHbBIE
TpeOOBAHUSIX K HEMY;

- OCHOBHbIE TpeOOBaHUS K pa3pabOTKe NPOEKTHON JOKYMEHTaluu [0
COOPYKECHHIO, PEKOHCTPYKIIMU ¥ KaTUTAIbHBIM PEMOHTaM 3€MJITHOTO TTOJIOTHA,

- OCHOBBI B3aMMOJCWCTBHS IMYTH W TMOJBIKHOTO COCTaBa M BEIWYHHBI
pacYeTHBIX Harpy30K Ha 3eMJISTHOE TTOJIOTHO;

- OCHOBHBICE METOABI OMpPENCICHUs] TMPOYHOCTH, YCTOMYMBOCTH U
1e(pOpMaTUBHOCTH I'PYHTOBBIX MAaCCHUBOB;

- OCHOBBI pacuera 1 IpPOEKTUPOBAHUS MEPONPUATUN MO YCUICHUIO OCHOBHOM
TIOUIA/IKK U 00ecrieYeHns HecyIel CiocOOHOCTH OCHOBAHUI;

- OCHOBBI pacyeTa U MPOEKTUPOBAHNS YCTOWYUBBIX OTKOCOB M CKIIOHOB;



- OCHOBBI pacyeTa BEIMYMHBI OCTATOYHOM U YIIPYTO# 0CaIOK HACKIIH;

- cmocoObl 00ecTeueHns HKCIUTyaTallMOHHONW HAJIeKHOCTH 3€MIISTHOTO
MOJIOTHA,

METO/TbI PETYJIMPOBAHHS TPABUTAIMOHHBIX HAIPY30K

- OCHOBHBIC TEXHOJIOTMYCCKHE OTNEPAIIUH 10 TEXHUISCKOMY 00CITY)KHBaHUIO
3eMJISIHOT'O TTOJIOTHA, €r0 COOPYKECHUN M 00YCTPOWCTB B CJIOKHBIX YCIOBHSIX.

Ymerb:

- KJ1IacCU(UIIMPOBATh UHKEHEPHO-TEOJIOTUUYECKHUE YCIOBUS;

- OLICHMBATh BEPOSITHOCTh BO3SHUKHOBEHHS HEOIArOMPHUSTHBIX WH)XEHEPHO-
I€OJIOTHYECKHUX YCIOBUH U SIBJIICHUM;

- OIIPEAENATh PaCYETHBIE MapaMeETPbl TPYHTOB U BO3ACHCTBUM HA 3€MIITHOE
IIOJIOTHO, KaK IIPUPOJHBIX, TAK U TEXHOT€HHBIX;

- OLIEHMBATh BO3JCHCTBUE IOJBMKHOTO COCTaBa Ha 3EMJIITHOE IIOJIOTHO
KEJIE3HOIOPOKHOIO ITyTH;

- QHAJIM3UPOBATh MTAPAMETPHI 3EMIITHOIO IIOJIOTHA JKEJIE3HOAOPOKHOTO Iy TH
Y BIUSIHUE UX HAa 0€3011aCHOCTh JABW)KEHHS MOE3/10B;

- COCTaBISITb TEXHOJOTMYECKHE CXEMbl MO NPHUBEACHUIO ITapaMETPOB
3EMJISTHOTO ITOJIOTHA YKEJIE3HOLOPOKHOTO MMYTH B CIIOKHBIX YCIOBUAX B HCIIPABHOE
COCTOSIHUE.

Baanern:

- METOJJaMU MaTEMAaTHYECKOTO ONMKMCaHUs (PU3UICCKUX SIBJICHUH U TTPOIECCOB,
OTIPEICIISIONTUX TPUHITUITB PA0OTHI 3€MIITHOTO TTOJIOTHA JKEJIE3HO0POKHOTO MY TH
B CJIOKHBIX YCJIOBHSIX;

- OCHOBHBIMM METOJIaMH pabOThl Ha TMEPCOHAIBHBIX KOMIIBIOTEpPAX C
MPUKJIAIHBIMUA MPOTPAMMHBIMU CPEACTBAMH JIJIsl PEIICHUS 3a]1a4 IO 00ECIIeUECHUI0
HAJIe)KHOCTH 3€MJISTHOTO MOJIOTHA KEJIE3HOJOPOKHOTO ITYTH B CIIOKHBIX YCIOBUSIX;

- METOJAaMM OIECHKH COCTOSIHUSI 3€MJISTHOTO TOJIOTHA JKEJIE3HOIOPOKHOTO
IIYTH B CJIIOKHBIX YCIOBHUSAX B 3aBUCUMOCTH OT 3KCIUTyaTAIMOHHBIX YCIOBHI;

- MeTOoJaMu Ppa3pabOTKH OCHOBHBIX MPOSKTHBIX PEIICHHH IS 3EMJISTHOTO
MOJIOTHA KEJIE3HOIOPOKHOTO IMYTH B CIIOKHBIX YCIOBHUSAX;

- HaBbIKaMU pa3pabOTKU TEXHOJIOTHYECKUX MTPOIIECCOB HA OTIEIbHYIO PaboTy
U Ha CJIOKHBIN KOMIUIEKC MyTEBBIX PA0OT MO 0OCITY>KUBAHUIO 3€MJISTHOTO TTOJIOTHA
YKEJIE3HOJOPOKHOTO MYTU B CIOKHBIX YCIOBUSX.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mas Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).



OO6mast TPYJIOEMKOCTh AUCIUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem pmucuuIIMHBL (MOAynsi) B (OpME KOHTAaKTHOM pabOTHI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ne§

KonrakTHas paboTa Ipu NpoBeleHNN yUeOHBIX 3aHATHI (BCEro): 84 84
B Tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 42 42
3aHATHSI CEMUHAPCKOTO TUIIA 42 42

3.3. O06beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM pabOThI
oOyyJarommxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaromMXcs C
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
o0pa3oBaTeNbHOM MpOTrpaMMbl HAa WHBIX YCIOBUSIX, TMPU NPOBEACHUU
MIPOMEKYTOYHOM aTTecTallu cocTapiisaeT 60 akaeMrUuecKux yaca (OB).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET ObITh pealii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJarouXcs, a TakkKe B hopme
KOHTAaKTHOW PabOThl 00YyYaIOIIUXCSl C MEAArorMueCKUMU paOOTHUKaMU U (WIIH)
JUIIAMH, TIPUBIIEKaEMbIMH K peau3alliid 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHNUU TPOMEXKYTOUHON aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHATHA JEKIUOHHOT'O THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |OGmue TpeboBaHMS K 3eMITHOMY IMTOJIOTHY.

Haznadenue 3eMJISTHOTO ITOJIOTHA, €70 CTPYKTYpa M MapaMeTpbl, OCHOBHBIE TPEOOBAHMSI HOPMATHBHBIX
JIOKYMEHTOB K 3eMJITHOMY ITOJIOTHY. TepMHHEI U onpeneneHus. [IpeaensHbple yeaoBuS pabOThl 3eMIISTHOTO
IIOJIOTHA.

2 |TumoBoe M MHAMBHIYATHHOE MPOSKTUPOBAHHUE 3EMIISTHOTO ITOJIOTHA.
Knaccudukanus THIIOB IPOEKTHBIX pEIIeHNH, COCTaB IPOEKTHON JoKyMeHTauuu. Cirydan 1 0COOEHHOCTH
WHJIMBH/YaJIbHOTO POEKTUPOBaHU. VcXonHbIe TaHHbBIE ISl TPOSKTHPOBAHUS 3EMIISTHOTO MTOJIOTHA.

3 |Harpysku Ha 3eMIITHOE TIOJIOTHO.
Harpysku nocrossHHbIE U BpeMEHHBIE. Pacripenienienrie Harpy30K B IIONEPEYHOM U NPOJOIBHOM




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

HanpaBieHusIX. OnpeneneHie HalpsHKSHNH Ha OCHOBHOH IIIOMIaKe. Y4eT BUOPOIHHAMUYECKOTO
BO3JEHCTBUS.

Hanpsoxenno-nepopmupoannoe cocrosiuue (HIC) 3emnssHOTO 1MOI0THA.
OCHOBHBIE 3aKOHBI MEXaHHKH TPYHTOB I10 CBSI3M HanpspkeHui u nedopmanuii. Teopus 1 MeTobI
OIPCACIICHUA HHC 3CMJISIHOTO IIOJIOTHA M €0 OCHOBAHUA. ynpyme " IMJIaCTUYCCKHEC [[eq)OpMaHI/II/I.
Monenu paboTsI TpyHTa 3eMJISTHOTO ITOJIOTHA I OCHOBAHHSL.

Hecymias cnocoOHOCTB 3€MIITHOTO TTOJIOTHA M OCHOBAHHS (IIPOYHOCTH TPYHTOB).

Pacuer mpouHOCTH IpyHTa pabodeii 30HB 3eMJITHOTO TTOJIOTHA B HECYIIEH CIIOCOOHOCTH OCHOBAHUS. YUeT
CHIDKEHUSI IPOYHOCTH JUISl BOJOHACHIIIIEHHOTO TPYHTA U IPH OTTaMBaHUH. VIH)KEHEpHbBIE METOBI U
YUCIICHHbIE PELICHNS ¢ IPUMEHEHUEM IIPOrpaMMHBIX KOMILIEKCOB. IIpoeKTHpOBaHHE 3aIUTHOTO CIIOS.
MeponpusTus 0 NOBBIIIEHUIO HECYIel CIOCOOHOCTH OCHOBAHHUS.

Hecymiast cnocoOHOCTh 3€MJISTHOTO TIOJIOTHA (YCTOHYHMBOCTH OTKOCOB).

Mertobl IpeAeTLHOTO PABHOBECHS TPYHTOBBIX MAaCCUBOB, MOJIEH U MPENNOCHUTKU. NH)KEHEPHBIE METObI
W YUCIICHHBIC PEIICHIS ¢ TPUMEHEHUEM MTPOTPAMMHBIX KOMIUTEKCOB. O0muii cirydait (MeTo mpod.
Maxynsana I.M.) 1 9acTHBIE pelIeHHs yCTOMIMBOCTH OTKOCOB U CKIIOHOB. PacdeT apMupoBaHHBIX
OTKOCOB U OTpeeTICHHUE JaBIICHHS Ha MOIICP KUBAIOIIIE COOPYKEHHS. YUeT TUHAMIIECKOTO
BO3JICHCTBUS MOE3IHOM HAarpy3Ku. YUET BO3AEHCTBUS BOJbI HA CHI)KEHHE ycToHunBOCTU. Haxoxienue
HaMXy/IIIeH IIOBEPXHOCTH CMEICHHS U ONpeAeIICHHE HOPMaTUBHBIX 3aIIaCOB YCTOMYMBOCTH OTKOCA.

Ocagky HaChINIEH.

Metopl pacuera 0caJOK HACBIIEH, MOAEIHU U NIPEANIOCHIIKUA. MeToa KOMIIPECCUOHHBIX KpUBBIX. Pacuer
OCTaTOYHOI BETTMYMHBI OCa/IKU TPYHTa OCHOBAHMS U €€ M3MEHEeHHUs BO BpeMeHu. OnpezieneHue yrpyroi
0CaJIKM HACBIIM Ha caboM ocHoBaHMU. [IpoekTHpOBaHE MEPONIPUSATHIL IT0 00ECIICYSHHUIO IOy CTUMBIX
0CaJOK B DKCILTyaTallHH.

HpOGKTI/IpOBaHI/Ie 340U TBI 3EMJIAHOT'O I10JIOTHA OT pa3MbIBa.

[InaHMpoBKa NOBEPXHOCTH 3€MIITHOTO MOJIOTHA. Y KPENUTENbHBIE COOpykeHHs. Co31aHue JEpHOBBIX
MOKpOBOB. [IpoekTHpoBaHNEe KaMEHHBIX HAOPOCOK, OETOHHBIX MOKPBITHI M COOPYKEHHH 13 TaOMOHHBIX
KOHCTpyKUMii. Pacuer mapamerpoB ykpemenuii. [IpoektiupoBanue odparHoro Gpuibrpa. 3ammra ot
BOJIHONPUOOSI.

HpOCKTI/IpOBaHI/Ie BOI[OC60pHO'BOI[OOTBOI[HLIX COOPY)KCHHP’I.

OcHOBHBbIE TPeOOBaHHMs K BOJOOTBOAHBIM COOpYKeHUsIM. [IpoeKkTHpoBaHKe MPOI0JIbHBIX KaHaB. Pacyer
JKHBOTO CEYCHUS KaHaBbl. [[pOEKTUPOBaHUE BOAOOTBOJHBIX JIOTKOB M BOAOOTBOJOB CIICLUAIBHOTO
POQUIS IPU OOJBINTUX YKIIOHAX.

10

[IpoexTrpoBaHue APEHAKHBIX COOPYKEHUN IPABUTALUOHHOTO THIIA.

Coepa npumeneHns 1 3PEKTUBHOCTb TPABUTALMOHHBIX peHaxeld OCHOBHBIE TPeOOBaHNUS K
MIPOEKTUPOBAHHUIO TPACCHI IPAaBUTALIMOHHBIX JIpeHaxel. OnpeneneHne riryOuHBI 3aJI0)KEHUS IpeHaxa.
Pacuer mpuTOKa BOJBI B APEHAX U OIIpeesIeHHe pa3MepoB ApeH. [IpoekTupoBaHue IpeHaKHBIX 3aCHIIOK B
TpaHiren. [IpoekTupoBanne 00ycTpoiicTB ApeHaXka (KOJIOALEB, BBITYCKA).

11

IIpoTUBOIYYHHHBIE YCTPOUCTBA.

Mopo3Hoe ny4yeHue U y4uHbl. IHTEeHCUBHOCTD IIy4€HUs, METObI OIpeieNeH . TeopeTHuecKue OCHOBEI
TEIUIOBBIX IPOLECCOB IPOMEP3aHUA-OTTaUBaHUA B 36MJIIHOM I0JI0THE. YpaBHeHue Dypbe U 3a1aua
Credana. YpaBuenue skBuBasieHTHOCTH pod. .M. llaxyHsHua. YuciaeHHble pelieHus 3aa1aq
MPOMEpP3aHH-0TTaNBaHMs 3€MJISTHOTO TT0JIOTHA. [IpoeKTHpOBaHKe IPOTHBOIYYHHHBIX MOKPBITHH 1
MOPO303alIUTHBIX CIOEB.

12

HpOCKTI/IpOBaHI/IC COOpy)KCHI/Iﬁ u YCTpOﬁCTB IO PCryjinpoOBaHUIO I'paBUTAIUOHHBIX

mMponeccoB.
IIpoexTrpoBaHue paBHOYCTOMUUBBIX OTKOCOB, TEPPACUPOBAHMSI OTKOCOB BBIEMOK, ITOAJIEPKUBAIOILHUX
COOpPY>KEHUH M TAOMOHHBIX KOHCTPYKITHH.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

13

HpOGKTI/IpOBaHI/Ie 3CMJIAHOTIO ITOJIOTHA ITPU CTPOUTCIILCTBEC BTOPOI'O ITYTH.
TpeboBaHMs K NPUCTPaNBAEMOMY 3€MJITHOMY IMOJIOTHY. BBIOOp TpYHTOB, MEXK YTy THBIX PAaCCTOSIHUH,
Hape3Ka yCTYTOB, PACKPBITUE BHIEMOK.

14

XapaKTepI/ICTI/IKa JJIUTEIIBHO 3KCIUTYaTUPYEMOTI'O 3EMJITHOT'O ITOJIOTHA.
HapaMeTpLI SKCILUTYaTUPYyEMOIo 3€MJISTHOI'O IOJIOTHA. [[e(l)eKTLI u )le(l)OpMaI_[I/II/I.

15

OpI‘ aHn3alus, INIAaHUPOBAHUEC U TCXHOJIOTUH BBIIIOJITHCHHA pa60T 10 TCKyILIeMYy

COACPIKAHNIO 3EMJISTHOI'O IMOJIOTHA.

JlunelHbIE PEANPHUATHS IO TEKYIIEMY COACP)KAaHNIO 3€MIISTHOTO TIOJIOTHA. BUIBI paboT 10 comepKaHuio
3eMJITHOTO TTOJIOTHA, (JOPMBI TEXHHUECKOTO MACIOPTa B YACTH 3EMJITHOTO MOJIOTHA. TpeboBaHus
UHCTPYKLUU 110 COAEPIKAaHHUIO 3€MJITHOTO ITOJIOTHA.

16

VYcunenne oCHOBHOM IUIOIIAAKH 3€MJITHOI'O II0JIOTHA.

IIpoexTupoBaHue U pacyeT 3alIUTHOTO CJIOS Ui ycuiieHus. [IpiMeHeHre B 3alIUTHOM Clloe
TEeOCHHTETHYECKUX MaTepHajoB. TeXHOIOTHYeCKHEe CXEMBI CO3JaHUs 3aIlIUTHOTO CJIOS [IPH KalTUTaJIbHOM
PEMOHTE ITyTH.

17

PeKOHCTp}IKIlI/Iﬂ U PEMOHT BOAOOTBOAHBIX U JPCHAKHBIX COOPY)KGHI/H\/JI.
TexHOIOTruIeCKNe CXEMBI BOCCTAaHOBIICHHS BOJIOOTBOIHBIX coopyxceHHﬁ B BBICMKC 1 YCTPOﬁCTBa
MOJAKIOBCTHOI'O APCHAXKa.

18

HpOTI/IBOI[eq)OpMaI_II/IOHHbIe MCPOIIPpUATHUA ITPHU HEAOCTATKE YCTOﬁqHBOCTH OTKOCOB.
[TpoekTrpoBaHHe U pacueT KOHTPOAHKETOB, MOJAIOPHBIX CTEH, aHKEPHBIX YCTpoiicTB. TexHomornyecknue
CXEMBbl YCUJICHUS BBICOKHX HACBINEH Ha IPOYHOM OCHOBAHUHU.

19

[IpotuBoaepopmMaIIOHHBIE MEPOIIPUATHS IPU HELOCTATKE YCTOWYUBOCTU OTKOCOB.
HpOCKTI/IpOBaHI/Ie " pacuceT KOHTp6aHKeTOB, NOANOPHBIX CTCH, AHKCPHBIX YCTpOﬁCTB. TexHoIOrnuecKmne
CXCMbl YCHUJICHUS BBICOKHX HACBITICH Ha MNPpOYHOM OCHOBAHUH.

20

VYcunenue 3eMIISHOTO MOJIOTHA NPU PEKOHCTPYKLMU U PEMOHTAX IIYTH.
TpeboBaHM K 3eMISTHOMY HOJOTHY I10CJI€ PEKOHCTPYKIUH WM peMOHTA. [IpoeKTHBIE perieHus,
TEXHOJIOTUUECKHE CXEMBbI JIMKBUIAIMHU JIe()eKTOB U JieopMalnii 3eMIISTHOTO MTOJIOTHA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

[Toniepeunsie npoduIM U 3IEMEHTHI ONIEPEUHBIX MTPODHUIIEH.

Hacmnn, BBICMKH, HYJICBBIC MECTA U MOIICPEYHBIC Hpoq)HHH Ha KOCOoropax. rpyHTLI JUIA HAChIIeH U
OIPCACIICHNUE CTCIICHU YIIJIOTHCHUSA I'PYHTA HACBIIIA. Tunsr ocHOBaHMI HaCBIHeﬁ, nux KJ'IaCCI/I(l)I/IKaL[I/Iﬂ Io
BJIQJKHOCTHU U IPOYHOCTH. Or[pez[eneHI/Ie (I)OpMLI 1 HIUPUHBL OCHOBHOI1 IUIoMaaKu 3€EMJISTHOI'O ITOJIOTHA.
Hasnauenue KPYTU3HBI OTKOCOB HACBINCH 1 BRIEMOK.

TumnoBoe u WHIAUBUAYAJIBHOC NPOCKTHPOBAHUC 3EMIIAHOIO ITOJIOTHA.

[IprMeps! THIIOBBIX M TPYTIIOBBIX MOIEPEUHBIX MPOGHIIei Hackel 1 BeIeMOK. OCcOOeHHOCTH
WHANBUAYAIEHOTO IPOSKTHPOBAHUS: IPUMEPHI HEOOXOIMMBIX JONOTHUTENBHBIX HCXOAHBIX JaHHBIX U
000CHOBaHHMH TSI Pa3HBIX CIIyYaeB HHINBUIYaJIFHOTO IPOSKTHPOBAHUSL.

Harpy3ku Ha 3eMIIiHOE IOJIOTHO

OHpeﬂeHGHI/IC HUHTCHCUBHOCTHU U IIHUPHUHBI IIPUIIOKCHUA HAIPY30K OT BE€CAa BEPXHET'O0 CTPOCHUSA IIYTHU U
IIOJABHIKHOI'O COCTaBa. Vuer JUHAMHYCCKOT'O BO3,H€I71CTBI/I$I IIOJABHXXHOI'O COCTaBa. Brruucnenne
HaHpH)KGHI/Iﬁ Ha OCHOBHOM omaiake oT ,HeﬁCTBHSI IIOJABHMI)XHOI'O COCTaBa u BI)I60p PaCYCTHBLIX BEJINYHNH.

Hanpsoxenno-nedopmuposannoe cocrosaue (HC) 3emusHOro nojaoTHa.

Pacuer HanpspkeHHit B pabodei 30He 3eMIITHOTO ITOJIOTHA aHANUTHYECKUMH MeTogaMu. OCBOCHHE METOI0B

YHUCJIICHHOT'O MOJICJIMPOBAHUA B IPOrpaMMHOM KOMITJIEKCE Midas: TMOJATOTOBKA MCXOJHBIX JAHHBIX T'PYHTOB




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

B YIPYTOH M yIPYTO-TIIACTHYECKON MOJETSIX, pa30MBKA ONEPEUHOTO MPO(MIIA 3eMIISTHOTO MOJIOTHA Ha
KOHEYHBIE 3JIEMEHTHI.

Hecymiast cnocoOHOCTh 3€MJISTHOTO TIOJIOTHA M OCHOBaHHMSI (IIPOYHOCTh TPYHTOB).

Pacuer npoyHocTH rpyHTa paboyeii 30HbI 3eMIISTHOTO TTOJIOTHA M HECYIeH CIIOCOOHOCTH OCHOBAaHUS C
MOMOIIBIO aHATUTUYECKUX METOJ0B. IIpoeKTHpOoBaHHE 3aIIUTHOTO CJIOSI ITO YCIOBUIO IPOYHOCTH IPYHTA.
OcBoeHHE METO/IOB YHCICHHOTO MOAEINPOBAHMUS B IPOrpaMMHOM KoMmIuiekce Midas: coctaBneHne
ypaBHeHHH B Mozenu Mopa-Kynana u Moienu ynpO4yHsIOIEerocs Tena.

Hecymiast cnocoOHOCTE 3eMIISTHOTO TTOJIOTHA (YCTOHYUBOCTH OTKOCOB).

OreHKa yCTOMYUBOCTH MTOTIEPEYHOTO POQHIIS BEICOKOIH HACHITH B YCIOBHUAX ITOATOIICHUS C YIETOM
FPI,[[pOL[I/IHaMI/I‘-IeCKOI‘/‘I cuibl. OcBOCHHUE pacuera YCTOIZQHBOCTH KIIACCUYCCKUM METOAOM ITPEACIIBHOTO
PpaBHOBECHA CUJI B IPOrPaMMHOM KOMITJICKCE Geo-5. Beimonnenne OLCHKH yCTOIZ'-IPIBOCTH METOAOM
KOHCEYHBIX 3JICMCHTOB B IIPOTPAaMMHOM KOMIUICKCE Midas. CpaBHeHI/Ie PE3YIbTATOB PACYCTOB 110 IBYM
METOaaM.

Ocagky HaCBINIEH.

Pacuer ocTaTouHO 0casKy BBICOKOHW HACBIIH Ha C1a00M OCHOBAaHMU METOAOM MOCJIOWHOTO
CYMMHpPOBaHHS HA OCHOBE KOMIIPECCHOHHBIX KpUBBIX. OIpesieIeHre N3MEHCHHS BEIIMYMHBI OCaIKU BO
BpeMeHu. [IpoekTupoBaHe MEPONPHUATHH 1O YCTPAHEHHIO TIOCIEICTBUI OCTaTOYHON OCAIKH B
9KCIUTyaTaI[H WU CHIDKCHUIO €€ BETTMIHMHBI 10 JOIYCTUMBIX BEJTMYMH. AHAMTHYECKOE OTpEIeIICHNE
YOpYyroi ocagky HAaCIH Ha 0OJIOTE ¢ MPUMEHEHNEM MeToja KOMIIPECCHOHHBIX KpUBBIX. OcBOCHME
OTIpeieNIeH s BEJIMUMH YIPYTUX U OCTaTOYHBIX 0CAJOK B IIporpaMMHOM Komiuiekce Geo-5. CpaBHEeHHE
pe3yIbTaTOB pacyeTa aHATUTUYECKUM METOOM U B IIPOTPaMMHOM KOMILIEKCE.

HpO@KTI/IpOBaHI/Ie 3allIUThI 3CMJIAHOI'O ITIOJIOTHA OT pa3MbIBa.
[IpoexTnpoBaHue YKPETIEHUsI 0TKOCA BHICOKOH HACHIIH B YCIIOBUSAX HOATOIUICHHUS KAMEHHBIMH
HaOpOCKaMHU U KeNle300eTOHHBIMH TOKpBITHsIMHA. [Tonbop mapameTpoB oOpaTtHOTO GrbTpa.

[IpoekTupoBaHre BOJOCOOPHO-BOJOOTBOIHBIX COOPYKCHHIA.
HpOCKTI/IpOBaHI/Ie HaFOpHOﬁ KaHaBBI B BRIEMKE. PacyeT )KMBOro ceUeHHS KaHABBI K BLI60p THUIIa
YKpEIUIEHHU .

10

HpO@KTI/IpOBaHI/Ie APCHAKHBIX COOPY)KCHI/II\/'I T'paBUTAIMOHHOTI'O THUIIA.

[TpoekTrpoBaHKe MOJKIOBETHOTO JpeHaXka B BEIEMKE: onpeliesieHne 3PQEKTUBHOCTH, pacyeT IIyOHHBI
TpaHIIIeH, ONpeesieHre IPUTOKA BOJIBI B IPEHAXK, pacyeT AUaMeTpa JIPEHbI U KOJNUECTBAa OTBEPCTHH B
TpyOe. [IpoekTpoBanue 1peHakHOI! 3achIKH. Pacder cpoka ocymenus. [IpoekTupoBanue ApeHaXHBIX
KOJIOZILIEB M BBITYCKa JPEHaXa.

11

[IpoexTrpoBaHue NPOTUBOIYYHMHHBIX YCTPONCTB.

Pacuer riyOuHBI IpOMep3aHns B BEIEMKE METOIOM KBHBAIEHTHOCTH IpoMep3anus npod. I.M.
laxynsHua. OcBoeHUE pacyeTa IIyOHHBI IPOMEP3aHUS B 3EMIITHOM MIOJIOTHE METOJIOM KOHEYHBIX
pasHocTei B mporpaMMHOM Komiuiekce Frost 3D. PacueT BeTHUMHBI MydeHUs] U CPaBHEHHE C IOy CTUMBIM
my4eHreM. PacueT ToNmuHbBI MOPO303aIlUTHOTO CJI0s X IPOEKTUPOBAHUE NTPOTUBOITYYHHHBIX HOKPBITUI 1
3alIUTHBIX CIOEB.

12

Ycunenue 0CHOBHOM IJIo0Ia Ik 3€MJISTHOTO TTOJIOTHA HAa YYaCTKC pCMOHTA ITYTH.
Pacuer TOJIIHWHBI 3aIIIUTHOIO CJIOSA € YUCTOM INPUMCHCHUA I'COCUHTCTUYCCKUX MAaTCPHUAJIOB. BLI60p
TCXHOJIOTMH BBINIOJITHCHUA pa60T n Beﬂyﬂleﬁ MalIuHEI. OnpeneﬂeHI/Ie MMPpOAOJIKUTCIIBHOCTH pa60T.
Pa3pa60TKa TEXHOJIOTMYECKOro 1mpouecca.

13

BoccTanosienrne BOGOOTBOIa OT OCHOBHOM IIJIOIIAAKH B BEIEMKE.

Br16op THIIa BOIOOTBOAHOTO COOPYXKEHUS, TPOSKTUPOBAHNE €TO MPOI0IIEHOTO IPOPHIII 1
KOHCTPYKTHUBHBIX ITapaMeTpoB. BEI0Op TEXHOIOTHH BBHIIOIHEHHUS paboT 1 BeLyIIei MaIINHEL.
Onpenenenne MpoJoHKUTETFHOCTH padoT. Pa3paboTka TEXHOIOTHUECKOTO TIpoIiecca.

4.3. CamocrosiTenbHas padboTa 00y4YaroInuXCs.
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Bun camocrosiTensHO#M paboThI

=
=
=

BrinosHeHne KypcoBOro mpoeKTa.

PaboTa ¢ JICKIMOHHBIM MaTCpruaioM

PaGoTa ¢ nmuteparypoii

[ToaroToBka K 3alIuTe KypcOBOIO MPOEKTA

HO,HFOTOBKa K IMPAaKTHUYCCKUM 3aHATHUAM

BrinonHenne KypcoBoro mpoekTa.

IToaroroBka K MpOMEXyTOYHOM aTTECTALIMH.

O Nl o) O | W N|

[ToaroToBka K TeKyIeMy KOHTPOJIIO.

4.4. ITpuMepHbI IEpeYeHb TEM KYPCOBBIX MPOCKTOB

B TedeHue cemecTtpa CTYJIEHT BBINOJHSAET KYypCOBOM IIPOEKT MO TEME
«nauBHyanbHOE TPOCKTUPOBAHKUE 3EMJITHOTO MOJIOTHAY.

KypcoBoil MpOEKT COCTOUT W3 KEHC-3aJaHui, WCXOJHbIC aHHBIC I
KOTOPBIX KaXXJOMYy CTYACHTY BBIAAIOTCS B COOTBETCTBUU C WHAUBUIYaTbHBIM
BapUAHTOM.

5. IlepeueHp wu3MaHMN, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHMH TUCUUILTUHBI (MOAYJIs).

Ne
i bubnuorpaduueckoe onucanue Mecto nocryna
1 Kenesnonopoxusiii myTs. E.C. Ammus Kuura 2013
2 TexHosorust, MexaHu3alus 1 aBToMaTH3alus MyTeBbIX padoT.
3.B. Bopo6ses, E.C. Ammus, A.A. Cunpaxos Kuura 2014

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).

Hayuno-texanueckas 6ubnuorexka PYT (MUUT): http://library.miit.ru

DNeKTpOHHBIA (POHJ TMPABOBBIX M HOPMATUBHO-TEXHUYECKUX JTOKYMEHTOB:
https://www.docs.cntd.ru

7. llepedyeHb  JNHUIICH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOTO
MPOTrPaMMHOTO OOECreYeHus, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TIUCIIUTTUHBI (MOYJIs).

OducHebrit naker npuinoxenuit Microsoft?Office;



[Tporpammusiii komiieke «Autodesk AutoCADy;
[Tporpammuslii kommiieke «GEO 5»;
[Tporpammusiii kommuiekc «Midas GTX NX».

8. Omnucanue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOollecca MO AUCIUILTUHE (MOIYIIIO).

Jlis  mpoBefeHHs JICKIMOHHBIX 3aHATHH HEOOXOAMMa ayJuTOpHUs C
MYJIbTUMEIAA allapaTypou.

Jns  mpoBeneHHs — MPAKTHYECKUX  3aHATUH  TpeOyercs — ayauTopus,
OCHallleHHas MyJibTuMeua anmnapatypoit u [1K ¢ HeoOXoauMBIM TIPOrpaMMHBIM
oOecrieueHrneM 1 MOAKIIOYEHUEM K CETH UHTEPHET.

Tsxenas naboparopust “IlyTh u myTeBO€ X034iCTBO"

Cucrema mpocTOro cABHUra Jjsi JUHAMUYECKUX HCHBITAHUNA TPYHTOB C
cepBoympasieaueM SSH-100, natpyska 20 kH. gactora mo 20 I'm. SSH-100.

Cucrema co CTaTUYECKHU HArpyKEHUEM JUISl ONPEAEIICHUS MPOYHOCTHBIX H
ne(OpMallMOHHBIX XapaKTePUCTUK (PYHTOB MPU TPEXOCHBIX HCHBITAHUAX. 6
(mrectn) ctadbmnomerpos. HM-5020

CepBoJIHEBMaTUUBCKasl CUCTEMA VISl UCTIBITAHUM HEHACBIILIEHHBIX TPYHTOB B
YCIIOBHSIX

TpexocHoro cxatus USTX-2000

Pabouee mecto nmabopanrta (N=0,5 kBt, 220 B, 1¢.) B cocTase:

- TaOypert Bpamaromumiics raz-mudT ¢ ONMOPo AJig HOT, METAJUT/KOXK3aM

- Cron naboparopubiit aacn 1500x900 MM (KOMILUIEKTAIMs: TOJIKH, OJIOK
PO3ETOK Ha

220B(3 mit.), TFOMUHECIICHTHBIE CBETHJILHUKH, TyMOA TIO/IK. )

CJIBn-M JIAMO 1500/900

Motika u3 Hepx ctanu, 600x600x870 MM

2 Tsxenas nadopatopus "I[IyTh u myTeBoe X03scTBO"

[TeeynaBnuBatomme arperat. 600 m3/gac. Dddext-Tb ounctku 92%.
580x803x1342 mm. 37380 B. P=0.75 kBr. Ilo Tumy I111-600>Y

PabGouee mecto mabopanta (N=0.5 xBt. 1/220 B) B coctaBe: Tabyper
Bpallaronuiics Ta3-mupT C Omopol i HOr. Me-tamm'koxk3am. Cron
naboparopubiit gacn 1500x900 MM .KOM-TUIEKTaIlys. IOJKH, OJIOK PO3ETOK Ha
220B(3 wrT.). JIOMUHECLIEHTHBIE CBETUJIBLHUK, TyMOa nojao T Mas. [lo tumy cron
1a00paTOPHBIN

oonsmioi 1500/900 CJIBa-MJIAMO

ITOoTHOCTBIO aBTOMATU3UPOBAHHBIM CAPBOTMIpPAarMYECKUN BpallaTeIbHbIN
KOMITAKTOP CO BCTPOECHHBIM NotorpeBom cmecu. Cumnosas pama. 2400x1000x1200



MM 220 B. 50 T'u. 1 daza. 25 A - 115 Bceil CUCTEMBI BKIIIOYAs «JIETPUPOBAHHBIN
NPUBOJ U CUCTeMy HarpeBa. Po3zeTka nmbo mpsiMoe MOAKIIOYEHHE KOMIIpEccopa
380 B. 50 I'w. 3 da3zsi.

5.5 kBt. 32 A. OnHa po3zetka juisi ocymurens Bo3ayxa 220B. 6A. Oxna(l)
ObITOBas po3eTka A 3anaca. 220 B. 50 ['1. BeigeneHnHble TMHUY 0/1BOJIA TUTAHUS
C MPEOXPAHUTEISIMU B 11eJIU (KaK MUHUMYM JUIsl cucTeMbl). 3azemiienue. CxkaThlid
Bo3nyx: Jla. B KOMIUIEKT TOCTaBKM BKJIIOYEH KOMIIPECCOpP JOCTaTOYEH
IPOU3BOUTEILHOCTH M MOIIHOCTH JJIs paboThl cUcTeMBbL. [Ipon3BOAUTENBHOCTD
He meHee 280 ymtpoB B MuHyTy paaBieHue He meHee 700 xIla. Bo3moxkHO
MOAKIIOYEHUE K 00IIEH JTHHUH

MOJIaYM CKATOTO BO3AyXa.

Cpapounslii mocT (00OpynoBaHue + pabouee MECTO + BBITSDKHAS
cuctema),2400x900x1835 mm. IIp-t6 Bentunstopa 2000 m3JItac. 3/380 B. P=3
KBT.

CraHok cBepauIbHbIN HamoabHbIN. 485x355x1635 mbl. 3'400 B. P=1.1 kBt

CraHok BepTuKaibHO-(pe3epHbiid. 2280x1965x2265 mm. 3/380 B. P=7.,5
KBT.

6P12

OTpe3HOoM CTaHOK JjIsl KEpHOB AuameTpoM oT 25 10 150 mm. 1130x590x1370
mM. 3/380 B.

P=3 kBT.

ST450S

Topuenuudonanbubiii cranok RSG-200.1000x1500x2000 mm. 3'380B. 15
KBT.

RSG-200

CTaHOK ¢ peryMpyeMbIM TaBICHUEM IS IOJIyYEHUS KEpHOB. 686x386x1270
mM. 3080 B.

P=5.7 xBT.

RCD-250

ABTOMaTHU3UPOBAHHBIM CTAaHOK 11 pACIHJIMBAHUS o0Opa31oB
acanpToOeToHa (cooTBeTcTBYET Mporpamme Superpave). 2400x1800x2000 mwm.
220>'380B. P=4 kBrT.

RLS-200

CucrtemMa mpocToro CABUra Jisi AMHAMUYECKUX UCIIBITAHUN

TPYHTOB C cepBoyIpaBiieHreM, Harpy3ka 20 kH. yacrora g0

20 I'm. SSH-100. I"'abGaputHbie pa3Mepbl CUCTEMBI:

1440x590x1100 mm.

380 B. 50 I'1. 3 dazwl. 7.5 kBT. 40 A - 111 HACOCHOM CTaHIUU,

npsmoe (160 pozerka) noakirouenue. 380 B. 50 I'n. 3 dassr. 5.5



kBT. 32 A - 1151 koMmpeccopa, psiMoe (Jinbo po3eTka)
noakiouenue. Ocymmrens Bo3ayxa 220B. 6 A onHa po3eTka.
Onna (1) posetka aiist kouTposiepa 220B. 50 I'u. He meHee 16A.
PozeTku 117151 IepCcOHAIBHOTO KOMIIBIOTEPA (MOHUTOP,
CUCTEMHBIN OJIOK, MPUHTEP, HICTOYHUK OecriepeOoiHOTO
nuTanus. 1 3amacHas po3eTka) - 5 poszerok (220 B. 50 I'mr. 1
daza. 6A).

4 pozetrku 220 B. 50 I't. 12 A 111 HOAKITIOUEHUS
JIOTIOJIHUTENILHON OCHACTKH (JIea’spaTop. Hacoc,
npeoOpa3oBateis). Beiienenubie TMHAN TT0IBOJIA TTUTAHUS C
MPEAOXPAHUTEAMU B LIeNH (KaK MUHUMYM JUIsl KOHTPOJLIEPa).
3a3zeMJIeHHE.

Ckarblid BO3AyX: /1a. B KOMIIJIEKT NOCTaBKH BKIIFOUEH
KOMIIPECCOP JOCTATOUYHOW MPOU3BOAUTEIBHOCTH U MOIIIHOCTH
JUTst paboThl cucteMsl. [IponsBoauTenbHOCT HE MeHee 140
JUTPOB B MUHYTY nasiieHre He meHee 800 kl]a.

Hy»eH moaBo ¥ CIMB BOJBI JIJ1s1 OXJIAKICHUSI HACOCHOM CTaHIIUM.
BbrITOBOM BOJIONTPOBO/T U KaHATU3AIUS JOCTATOUYHO. 5-8 JI/MUH
npu 20C. naBnenue 3.5-4 atM.

SSH-100

CucremMa co CTaTUYECKH HarpyKEHUEM JIJIs1 ONIPEACIICHUS
MPOYHOCTHBIX U Ie(POPMAITMOHHBIX XaPAKTEPUCTUK TPYHTOB IIPH TPEXOCHBIX

UCIIBITaHUSX, O (1ecth) ctabunomerpoB. Cunosast pama 1250 x 640 x 570 mm.
HM-5020

9. ®opma MPOMEKYTOUHOU ATTECTALINU:

KypcoBoii ipoekT B 8 cemecTpe.
DK3aMeH B 8 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHo4YHbIE MaTepUaIbl, IPUMEHSAEMBIE TPU NMPOBEIECHUN MPOMEKYTOUHON
aTTecTaluy, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktoM PYT (MUUT).



ABTOpBI:

3aBeAyromuid kadeapou, J01EeHT, 1.H.
kadenaps! «IlyTs u myTeBoe

XO3SHCTBOY E.C. Ammus
CoracoBaHo:
3aenyrommii kadeapon [MI1X E.C. Ammnus

[Ipencenarens yueOGHO-METOUYECKOM
KOMHUCCHUH M.®. I'ycekoBa



