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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Llenpto OCBOCHUSI y4€OHOW MUCIUIUIMHBI SBISETCS W3YYCHHE CTYACHTaMU
OCHOB TIPOCKTHUPOBAaHWS U pacyera KOHCTPYKIMHA 3E€MJISTHOTO IIOJIOTHA,
00eCIeYnBaOIINX UX HAJIEKHYIO PabOTy B OKCIUTyaTallUH.

3amauyaMy OCBOCHUS JUCITUTUTHHBI SBJISETCS (OPMUPOBAHUE Y O0YUAFOIIIHXCS
obienpodeccuonanbHoi kommnerenuu OITK-4 B yacT cniocOOHOCTH BBIMOJIHATD
MIPOCKTUPOBAHKE U PACUET KOHCTPYKIIMH 36MIISTHOTO TTOJIOTHA JKEJIE3HOIOPOKHOTO
NyTH B COOTBETCTBUHM C TPEOOBAaHMSIMH HOPMATHBHBIX JIOKYMEHTOB, a TaKXKe
npodeccuonanbHoi KommereHiuu [1K-11 B wactu crmocoOHOCTH pa3pabaThiBaTh
MIPOEKTHI U CXEMBI TEXHOJIOTHUECKUX MPOIIECCOB PabOT 10 PEMOHTY U TEKYIIEMY
COJIEPKAHUIO 3E€MJITHOTO TOJIOTHA JKEJE3HOJOPOKHOTO IyTH, AHAIW3UPOBATH,
TUIAHUPOBATH U KOHTPOJIUPOBATH TEXHOJIOTHYECKUE TTPOIIECCHI.

2. [Inanupyemsble pe3ysbTaTbl O0y4YEeHHS 10 JUCIHUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpPyEeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
mporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUYeHUs M0 TUCIUIUTUHE (MOIYIIIO):

OIIK-4 - CriocoGeH BBITIONHATH MPOSKTUPOBAHUE U PACUET TPAHCTIOPTHHIX
00BEKTOB B COOTBETCTBUU C TPEOOBAaHUSIMH HOPMATUBHBIX JIOKYMEHTOB;

IMK-11 - CnocoGen pa3pabaThiBaTh MPOEKTHI U CXEMbI TEXHOJOTHUYECKHX
MPOIIECCOB pabOT MO PEMOHTY U TEKYIIEMY COAECPKAHUIO BEPXHETO CTPOCHHS,
3eMJISTHOTO TIOJIOTHA >KEJIE3HOJOPOKHOIO MYyTH U UCKYCCTBEHHBIX COOPYKEHHI
aHAJIM3UPOBAThH, INIAHUPOBATH U KOHTPOJIUPOBATH TEXHOJOTUUECKUE MPOIECCHI.

OOyueHue 1Mo JUCIUTLIMHE (MOJTYITIO ) TIPEIIoIaraeT, 4To 1Mo ero pe3yibTaTaM
oOyuaromuiicst Oyier:

3HaTh:

- OCHOBHBIE MOHATHSA 00 COCTABE€ CUCTEMBI 3€MJISTHOTO IMOJIOTHA M OCHOBHBIE
TpeOOBaHUSIX K HEMY;

- OCHOBHBIE TpeOOBaHMsSI K pa3pabOTKE MNPOEKTHOW JOKYMEHTAIUU I10
COOPYKEHHIO, PEKOHCTPYKIIUHU M KaUTAIbHBIM PEMOHTaM 3€MJISTHOTO MOJIOTHA,

- OCHOBBI B3aUMOJICHCTBUSA IYyTH W TOJBM)KHOIO COCTaBa U BEJIIMYUHBI
pacyeTHBIX HArpy30K Ha 3eMJISIHOE MOJOTHO;

- OCHOBHBICE METOJBI OINpPEACNICHUS MPOYHOCTH, YCTOWYHUBOCTU W
ne(hOpMaTUBHOCTH IPYHTOBBIX MaCCHUBOB;

- OCHOBBI pacueTa 1 MPOSKTUPOBAHUS MEPOIIPUSTUH MO YCHIICHUIO OCHOBHOM
IJIOIIA/IKU U 00ecrieueHus: Hecylel ClioCOOHOCTH OCHOBaHUM;

- OCHOBBI pacyeTa v MPOCKTUPOBAHUS YCTOHYMBBIX OTKOCOB M CKJIOHOB;



- OCHOBBI pacyeTa BEJIMYMHBI OCTATOYHON U YIIPYTOW 0CaI0K HACHITIH;

- CcrmocoObl obOecnedyeHuss HKCIUTyaTallMOHHOM HaJEeKHOCTH 3E€MIISTHOTO
II0JIOTHA;

METOJIbI PETYJIMPOBAHUS I'PABUTAIIMOHHBIX HArPy30K

- OCHOBHBIC TEXHOJIOTHUECKHE OTICPAIIMH 110 TEXHUYECKOMY OOCITYKUBAHUIO
3eMJISTHOTO TTOJIOTHA, €r0 COOPYKEHUH U 00YCTPONCTB B CIIOKHBIX YCIIOBHSIX.

Ymern:

- KIIacCU(PUIUPOBATh HHKEHEPHO-TE€0JIOTMYECKUE YCIOBUS;

- OLICHUBATh BEPOATHOCTh BO3HUKHOBEHMS HEOIAronpHUsATHBIX MHXEHEPHO-
IEOJIOTUYECKUX YCIOBUM U SIBJIICHUN;

- OIIPEENIATh PACUYETHBIE ITAPAMETPHI TPYHTOB U BO3JECUCTBUN HA 3€MIITHOE
IIOJIOTHO, KaK IIPUPOJHBIX, TAK U TEXHOI'€HHBIX;

- OLEHMBATh BO3JCHCTBHE IOJBM)KHOIO COCTaBa Ha 3€MJITHOE IIOJIOTHO
JKEJIE3HOLOPOKHOTO IIyTH;

- QHAJIM3UPOBATH MapaMEeTPhl 3€MIISTHOIO ITOJI0THA JKEJIE3HOIOPOKHOIO IIyTH
U BIMSIHUE UX HAa 0€30MIaCHOCTh JBMXKEHHS TI0€3/10B;

- COCTaBJISITb TEXHOJOTMYECKUE CXEMBbl II0 IIPUBEICHUIO I1apaMeETPOB
3EMJISTHOT'O TIOJIOTHA KEJIE3HOAOPOKHOIO IIyTH B CIIOKHBIX YCIOBUAX B UCIIPABHOE
COCTOSIHHE.

Baaners:

- METOJaM1 MaTEMAaTHYCCKOTO ONMMCAHUS (PU3NICCKHUX SIBJICHUH U IPOIECCOB,
OMPEIEAIONIUX TPUHIIUIIBI PA0OTHI 3eMJISTHOTO MOJ0THA KEJIE3HOOPOKHOTO MY TH
B CJIOKHBIX YCJIOBHUSIX;

- OCHOBHBIMH METOJIaMH pabOThl Ha TEPCOHAIBHBIX KOMIBIOTEpAX C
MIPUKJIAIHBIMU TPOTPAMMHBIMU CPEJICTBAMH JIJISl PEIICHUS 3a]1a4 110 00ECIIeUeHUT0
HAJICKHOCTH 3€MJISTHOTO TTOJIOTHA JKEJIE3HOJOPOKHOTO MYyTH B CJIOKHBIX YCIOBUSX;

- METOJIaMH OILICHKH COCTOSIHUS 3€MJITHOTO TMOJIOTHA JKEJIE3HOAOPOKHOTO
IyTH B CJIOKHBIX YCIIOBUSIX B 3aBUCMMOCTH OT IKCIUTYaTallMOHHBIX YCIIOBH;

- MeToJaMu pa3pabOTKU OCHOBHBIX MPOEKTHBIX PEUICHUM IJISI 3€MIISTHOTO
MOJIOTHA KEJIE3HOAOPOKHOTO MYTH B CIOXKHBIX YCIIOBUSIX;

- HaBBIKaMU pa3pabOTKU TEXHOJIOTHYECKUX ITPOIIECCOB HA OTICIbHYIO paboTy
1 Ha CJIOKHBIN KOMILUIEKC ITyTEBBIX PAaOOT MO 0OCITY>KUBAHUIO 3€MJISTHOTO TTOJIOTHA
KEJIE3HOJOPOKHOTO MyTH B CJIOKHBIX YCIOBHUSX.

3. O0beM TUCHUIUTMHBI (MOJTYIIS).

3.1. O6mas Tpy10€MKOCTh AUCIUILINHBI (MOIYJIs).



OO6masi TPyIOEMKOCTh AUCHUIUIMHBL (MoOayJisi) coctaBiser 4 3.e. (144
akaJeMHUYECKHUX Jaca(oB).

3.2. O06bem pguCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyvaromuxcst C  IeJarorMuecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K pean3aluu 00pa30BaTeIbHON MPOTPAaMMBbI HA MHBIX yCIIOBHUSX,
IIPH TTPOBEJICHUH YICOHBIX 3aHATHI:

KommgectBo gyacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne®

KonrakTHas paboTa rmpy npoBeieHHN Y4eOHBIX 3aHSATHH (BCET0): 84 84
B toM uncie:

3aHATHA JIEKIIMOHHOIO THIIA 42 42
3aHsATHS CEMUHAPCKOTO THIIA 42 42

3.3. O0beM IUCIUIIIUHBI (MOIyJNs) B (opmMe caMOCTOSITENIbHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaroImMXcs ¢
MearornaecKuMu pabOTHUKAMHU | (WJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTA3aIiu
oOpa3oBaTeabHON TPOrpaMMbl HAa HWHBIX YCIOBHUSAX, TP  IPOBEIACHHUH
MIPOMEKYTOUHOM aTTeCTaIK COCTaBIsIeT 60 akageMHIecKuX Jaca (OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYATFHOMY Y4EOHOMY TIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITETbHON pabOoThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM pabOThl 00ydaroIUXCs ¢ NeAarortdecKuMu pabOTHUKAMH U (WJIH)
JULAMU, TPUBJIEKAEMBbIMH K peaiu3allii 00pa30oBaTEIbHOW MPOrpaMMbl HA HHBIX
YCIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTALIUU.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKOIUOHHOT'O THUIIA.

/ TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE
/1

1 |OOGmue TpeboBaHMS K 3eMIITHOMY ITOJIOTHY.

Ha3nayeHue 3eMIITHOTO MTOJIOTHA, €r0 CTPYKTYpa U ITapaMeTphbl, OCHOBHbIE TPEOOBAHUSI HOPMATHUBHBIX
JIOKyMEHTOB K 3eMJIIHOMY TOJIOTHY. TepMuHbI U onpenenenust. [IpeaenbHble ycioBusi paboThl 3eMIISIHOTO
II0JIOTHA.

2 |TumoBoe M MHAMBHIYAJIHHOE MPOESKTUPOBAHUE 3EMJISTHOTO TTOJIOTHA.

Knaccugukarus THIOB MPOSKTHRIX PELICHUH, COCTAaB MPOEKTHOW JoKyMeHTamu. Ciydan # 0COOEHHOCTH

WHIANBUAYAJIBHOT'O IPOCKTUPOBAHUA. I/ICXO,HHBIG HJAHHBIC NJIA MIPOCKTUPOBAHUA 3EMIIAHOTO I1I0JIOTHA.

3 |Harpy3ku Ha 3eMJIIHOE TIOJIOTHO.
Harpy3KH MOCTOAHHBIC U BPECMCHHBIC. Pacnpenene}me HAarpys3okK B IIOIIEPEYHOM U IPOJOJIbHOM




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

HanpasieHusx. OnpeneneHne HapsHKSHAH Ha OCHOBHOH IUIomIanke. Y4eT BUOPOIUHAMUIECKOTO
BO3JICHCTBHSI.

Hanpsixenno-nedopmupobannoe cocrostare (HIC) 3emnsiHoro nonotHa.
OCHOBHBIE 3aKOHBI MEXaHUKH I'PYHTOB I10 CBSI3U HANpsDKEHUH U gedopmanuid. Teopust 1 MeTO bl
omnpenenennss HC 3eMIIsTHOTO MOJIOTHA M €r0 OCHOBaHMs. YTIPYTHe U IUIACTUUECKHE Ae(hOpMalHu.
Mopnenu paboThI IpyHTa 3eMJITHOTO TIOJIOTHA U OCHOBAaHUSL.

Hecymast cnocoOHOCTh 3€MIISIHOTO MTOJIOTHA U OCHOBAHUS (IIPOYHOCTH TPYHTOB).

Pacuer mpouHOCTH IpyHTa pabodeii 30HBI 3eMIISTHOTO TTOJIOTHA M HECYIIeH CIOCOOHOCTH OCHOBaHHA. YUeT
CHIDKEHUSI ITPOYHOCTH JUIsI BOJOHACKHIIIIEHHOTO I'PYHTA U IIPY OTTauBaHWH. VIHXeHEepHbIe METOIBI 1
YHCIIEHHBIE PEHICHNS ¢ TPUMEHEHHEM ITPOTPaMMHBIX KOMILIEKCOB. [IpoeKkTHpoBaHIe 3aIUTHOTO CIIOS.
MeponpusTus 1Mo MOBBIIIEHUIO HECYIEH CIOCOOHOCTH OCHOBAHMS.

Hecymas cnocoOHOCTh 3¢ MIISTHOTO TIOJIOTHA (YCTOMYHUBOCTH OTKOCOB).

MeTobl IPEAETHLHOTO PAaBHOBECHS TPYHTOBBIX MAaCCUBOB, MOJIETH M MPEANOCHIIKU. MHXeHEepHBIE METOIbI
Y YUCJICHHbIE PELICHUs C IPUMEHEHHEM IIPOrpaMMHBIX KoMIuiekcoB. O0mmuii ciy4ait (Meros mpod.
Taxynsama I.M.) 1 yacTHBIE peleHus] yCTOMYUBOCTH OTKOCOB U CKJIOHOB. PacueT apMHUpOBaHHBIX
OTKOCOB U OIIPEAEIICHUE NAaBJICHUS Ha OAEPKUBAIOIINE COOPYKEHUS. YUET TMHAMUYECKOTO
BO3JIEHCTBUS NIOE3IHOM HArpy3Ku. YUYET BO3AECHCTBUS BOJIBI HA CHIKEHHE ycToHunBOCTU. Haxoxnenue
HauxyJuIeld MOBEPXHOCTU CMEILIEHUS U ONIpeIeTICHUE HOPMATHUBHBIX 3al1aCOB YCTOMYHMBOCTH OTKOCA.

Ocaku HacBIIEH.

MeTOZ[I)I pacyeTra 0CaaoK HaCBIHeﬁ, MOA€CIN U MPCANOCHIIIKHA. MeTOH KOMIIPECCUOHHBIX KPUBBIX. Pacqu
OCTaTO‘IHOﬁ BCJIMYMHBI OCAAKU I'PYHTA OCHOBAHUS U €€ NU3MEHEHUS BO BPCMCHHU. OnpeaeHeHHe pryl"Oﬁ
0CaJIKi HACBIMHM Ha c1aboM ocHOBaHHU. [IpoeKTHpOBaHUE MEPONIPUSITHI 110 00ECTICUSHHIO IOy CTUMBIX
0CaJIOK B OKCILUTyaTaluu.

HpOGKTI/IpOBaHI/Ie 340U TBI 3EMJIAHOTO ITIOJIOTHA OT pa3MbIBa.

[TnaHMpOBKa MOBEPXHOCTH 3EMILTHOTO MOJIOTHA. Y KpEIHTeNbHbIe coopyxkeHus. Co3IaHue AePHOBBIX
MOKpOBOB. [IpoekTHpoBaHNe KaMEHHBIX HAOPOCOK, OETOHHBIX TIOKPHITHI U COOPY>KCHNUH U3 TAOMOHHBIX
KoHCTpykumi. Pacuer mapamerpoB ykperutennid. [IpoextupoBanue oOpaTHoro ¢uiabTpa. 3ammra ot
BOJTHOTIPHOOSI.

HpOCKTHpOBaHHe BOI[OC60pHO-BO,[[OOTBOIIHBIX COOPY)KCHHﬁ.

OcHoBHbIE TpeOOBaHKS K BOJIOOTBOJHBIM COOpYkeHHsIM. [IpoekTupoBaHue npoonbHbIX KaHaB. Pacuer
JKUBOTO ceueHus KaHaBbl. [IpoekTHpoBaHuEe BOJOOTBOAHBIX JIOTKOB U BOJOOTBOAOB CIIELUAIIEHOTO
npoduIIst Ipu OOJIBLIMX YKIOHAX.

10

[IpoekTupoBaHue TPEHAKHBIX COOPYKEHHUN IPaBUTAIMOHHOTO TUA.

Cdepa npumenenus 1 3¢ GeKTHBHOCTh ITPaBUTAMOHHBIX JpeHakeid OcHOBHBIE TPEOOBAHMS K
MIPOEKTUPOBAHHIO TPACCHI TPAaBUTAMOHHBIX ApeHaxkel. OnpesneneHue riryOnHbI 3aJI0KCHUS JpeHaxa.
Pacuer npuToka BoJbI B IpEHAX W ONpeiesIeHHE pa3MepoB JipeH. [IpoekTHpoBaHue IpeHaKHBIX 3aChINOK B
TpaHien. [IpoexTupoBanne 00ycTpoicTB qpeHaxa (KOJOIEB, BHITYCKa).

11

[IpoTHBOMyYMHHBIE YCTPOUCTBA.

Mopo3Hoe Iy4eHHe U Ty4rHbl. IHTeHCHBHOCTD ITy4€HHs, MeTOABI OnpeiesieH . TeopeTHueckue OCHOBEI
TEIJIOBBIX IIPOLIECCOB MPOMEP3aHUA-OTTAUBAHUS B 3MJLIHOM IIOJIOTHE. Y paBHeHHe Pypre u 3amaua
Credana. Ypasaenue 3xBuBasieHTHOCTH Tipod. .M. [llaxyHsaama. UncneHHbIe penieHns 3a1a4
pOMep3aHUs-0TTauBaHUS 3EMIISTHOIO MTOJI0THA. [IpoeKTHpOBaHUE IPOTUBOIYYHHHBIX TOKPBITHH 1
MOPO303aLIUTHBIX CIIOEB.

12

[TpoexTrpoBaHnEe COOPYKEHUI U YCTPOWUCTB MO PEryJIUPOBAHUIO TPABUTALMOHHBIX

IIPOLIECCOB.
IIpoexTHpoBaHNE PaBHOYCTOMYUBBIX OTKOCOB, TEPPACUPOBAHUSA OTKOCOB BBIEMOK, ITOIIEPKUBAOLITIX
COOpPY>KEHUI1 ¥ TAOMOHHBIX KOHCTPYKIUH.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

13

[IpoekTupoBaHue 3eMJITHOTO TOJIOTHA MPHU CTPOUTEIBCTBE BTOPOTO MY TH.
TpeboBaHus K IPUCTPaNBAEMOMY 3EMIITHOMY TTOJIOTHY. BEIOOP TPYHTOB, MEKAYITyTHBIX PACCTOSHHUH,
Hapes3Ka yCTYIIOB, PACKPBITHE BHICMOK.

14

XapaKTepI/ICTI/IKa JJIATCIIBHO 3KCIUTYaTUPYEMOTI'0 3CMJISTHOT'O ITIOJIOTHA.
[TapaMeTpsl FKCILUTyaTUPYEMOT'0 3eMJITHOTO TTOIOTHA. JedekThl U qedopmanuu.

15

OpFaHI/I?)aHI/ISI, IMJIAaHUPOBAHUEC U TCXHOJIOT'MH BBITIOJITHCHUA pa60T 10 TCKyLICMY
COACPIKAHUIO 3EMIIAHOI'O ITOJIOTHA.

JIuHelHbIe PEeIPHUSTHS 110 TEKYIIEMY COJEPKaHHIO 3eMIITHOTO MOJI0THA. Buabl paboT 1Mo comepkaHuio
3eMJISTHOTO TTOJIOTHA, (JOPMBI TEXHMUECKOTO MaclopTa B YaCTH 3€MJITHOTO TTOJI0THA. TpeboBaHus
MHCTPYKIIMH IO COIEP>KaHMIO 3eMIISTHOTO TIOJIOTHA.

16

Ycunenue OCHOBHOM IUIOmMAaJaKM 3€MJIIHOI'O ITOJIOTHA.

IIpoexTupoBaHue U pacyeT 3alUTHOTO CJIOS U1 ycuiaeHus. [IpiMeHeHne B 3alIUTHOM CIIoe
TFEOCUHTETUYECKUX MaTepUaoB. TeXHOIOTHYECKUE CXEMBI CO3JJaHUs 3aLUTHOTO CJIOS IIPU KallUTaJIbHOM
PEMOHTE IIyTH.

17

PCKOHCTPYKHI/U[ 1 PEMOHT BOAOOTBOAHBIX U JPCHAKHBIX COOp}I}KeHI/H\/’I.
TexHOIOrHYeCcKne CXeMbl BOCCTAHOBJICHUS BOAOOTBOIHBIX COOp}’)KeHI/Iﬁ B BBICMKEC U yCTpOﬁCTBa
IIOAKKOBETHOI'O ApCHAMXa.

18

[TpoTuBOAEPOPMALIMOHHBIE MEPOTIPUATHS IIPU HEJIOCTATKE YCTOMYUBOCTH OTKOCOB.
HpOGKTI/IpOBaHI/Ie " pacuceT KOHTp6aHKeTOB, NOANOPHBIX CTCH, aHKCPHBIX YCTpOfICTB. TexHoMOTMYECKHIE
CXCMBbI YCUJICHHS BBICOKHX HAaChINEl Ha MIPOYHOM OCHOBAHUMU.

19

[IpotuBoaeopMaIIOHHBIE MEPOTIPUATHS IPU HETOCTATKE YCTOMUYMBOCTH OTKOCOB.
ITpoekTupoBaHue M pacyeT KOHTPOAHKETOB, MOIIOPHBIX CTEH, AaHKEPHBIX YCTPOHCTB. TeXHOIOTHIECKHE
CXEMBI YCUIICHHSI BBICOKHX HACBINEH Ha MPOYHOM OCHOBAHHH.

20

Vcuenne 3eMIITHOTO ITOJI0THA IIpHU PCKOHCTPYKIHUH U PCMOHTAX ITIyTH.
Tpe6OBaHI/IH K 3EMJITHOMY IMOJIOTHY IOCJIC PCKOHCTPYKIIMN WJIN PEMOHTA. HpOGKTHLIe peuicHus,
TEXHOJIOTUYCCKUEC CXEMBI JIMKBUAIUN }Ie(l)eKTOB " I[e(l)OpMaHI/Iﬁ 3EMJIAHOIO II0JIOTHA.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

n/

Tematuka MPAaKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAaHUC

[Toriepeunsle MPO(UIH U SIEMEHTHI MOTIEPEYHBIX MTPODUITCH.

Hacebinu, BeIeMKH, HyJIeBbIe MECTa U MOTIEpeUHbIe MPOQUIN Ha KOCOTropax. [ pyHTBI Il HACKINEH 1
OTIpeIeTICHNE CTETICHN YIUIOTHEHUS IPyHTa HACHITH. THITBI OCHOBaHMIT HachINel, NX KIaccupUKanus 1mo
BIAXXHOCTH 1 povHOCcTH. Onpenenenue GopMbl U IIMPHHBI OCHOBHOH IIIOIIAAKN 3€MIISTHOTO TIOJIOTHA.
HaznaueHue KpyTU3HBI OTKOCOB HACBIIEH U BBIEMOK.

Tunosoe u UHAUBUAYAJIBHOC ITPOCKTUPOBAHUC 3CMJIIAHOI'O ITOJIOTHA.

[Tpumeps! TUIIOBBIX U IPYIIIOBBIX MONEPEYHBIX NPOoQuUIIei Hackinei u BbeieMoK. OcoOeHHOCTH
WHIMBHYAILHOTO IPOEKTUPOBAHUS: IPUMEPHI HEOOXOJMBIX JJOMOJIHUTEIBHBIX UCXOIHBIX TAHHBIX U
000CHOBaHMH [UIs pa3HBIX CIy4aeB MHANBUIYaIbHOTO IPOSKTHPOBAHHUS.

Harpy3ku Ha 3eMIISIHOE ITOJIOTHO

Omnpenenenne MHTEHCUBHOCTH 1 IIMPHHBI IPHJIOKEHUS HArPy30K OT BECA BEPXHETO CTPOCHUS ITyTH U
MOJIBMKHOTO COCTaBa. YUeT IMHAMUYECKOTO BO3EHCTBHS ITOABI)KHOTO COCTaBa. Brrancienne
HalpsDKeHUH HAa OCHOBHOM IUIOIIAKE OT NEHCTBHSI MOJBMXKHOTO COCTAaBA M BBIOOP PACUETHBIX BEJINYUH.

Hanpsixenno-negopmuposanHoe coctosnue (HIC) 3eMistHOro nosnoTHa.

Pacuer HanpsbkeHuid B paboueii 30He 3eMJISIHOTO TI0JIOTHA aHAJIMTHYECKMMU MeToiaMu. OCBOEHHE METOI0B

YHUCJICHHOI'O MOJACIIUPOBAHNA B IPOIrPpaMMHOM KOMITJIEKCE Midas: NOATOTOBKA UCXOJAHBIX JaHHBIX 'PYHTOB




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEep KaHNe

B YIIPYTOH M YIPYTO-TIACTHYECKOM MOJETISIX, pa30MBKa MONEPEYHOTO MPOQHIST 3eMIITHOTO MOJIOTHA Ha
KOHEYHBIE 3JIEMCHTHI.

Hecymaﬂ CIIOCOOHOCTD 3€MIISTHOT'O ITOJI0THA M OCHOBAHUS (HpO‘{HOCTB pr'HTOB).

Pacuer mpouHOCTH IpyHTa paboyeli 30HBI 3eMJISTHOTO ITOJIOTHA M HECYIIeH CIIOCOOHOCTH OCHOBAHHS C
MIOMOINIbIO0 aHATTUTUYECKUX METOA0B. [[poekTrpoBaHue 3alIUTHOTO CJIOS MO YCIOBUIO IPOYHOCTH IPYHTA.
OcBOeHHE METOIOB YHCICHHOTO MOJICTIMPOBAHHUS B TPOrpaMMHOM KoMIutekce Midas: cocraBnenne
ypaBHeHH B Moienn Mopa-Kynana 1 Moenu yrpoyHSIIONIErocs Tena.

Hecymas cnocoOHOCTh 3¢ MIISIHOTO IIOJI0THA (YCTOMYMBOCTH OTKOCOB).

OHGHKa YCTOﬁqHBOCTH nonepeyHoOro HpO(i)I/IJ'Iﬂ BBICOKOM HACHIIIU B YCIOBUAX MOATOIICHUS C YUCTOM
FH,I[pO,I[HHaMH‘ICCKOﬁ cmitel. OcBOCHHE pacueTa YCTOP‘I‘IPIBOCTI/I KIIACCUYCCKUM MCTOAOM MPECACIIBHOTO
paBHOBECHU: CWJI B IPOIrPaMMHOM KOMILJIICKCE Geo-5. Bemonnenue OLICHKH YCTOP‘I‘IPIBOCTI/I METOAOM
KOHCYHBIX 3JIECMCHTOB B ITPOT'PAMMHOM KOMIIJICKCE Midas. CpaBHeHI/Ie PE3YyJIbTATOB PACYCTOB 110 IBYM
METOaAaM.

Ocanku HachINe.

Pacuer ocTaTo4yHO# 0CcaKK BHICOKOW HACBIMH Ha C1a00M OCHOBaHHU METOJIOM IOCIOHHOTO
CYMMHPOBaHHMSI Ha OCHOBE KOMIIPECCHOHHBIX KPHUBbIX. OTpeieNieHre N3MEHEHHUSI BETNYNHBI OCAIKH BO
BpeMeHU. [IpoekTupoBaHUE MEPONIPUATUI 10 YCTPAHEHUIO ITOCIIEICTBUN OCTATOUHOM OCAIKHU B
SKCIITYaTaIl|H WIIH CHIKEHHUIO €€ BEJMIHNHBI 10 JOIYCTUMBIX BEJTMYMH. AHATUTHIECKOE OTpeIeIICHHE
YIpYToif ocafku HacHy Ha 60JI0Te ¢ IPUMEHEHNEM METoJa KOMITPECCHOHHBIX KpHUBBIX. OcBOCHNE
OTIpeIeNICHNs] BEIMYMH YIPYTHX U OCTATOYHBIX OCA/I0K B porpaMMHOM KoMmiuiekce Geo-5. CpaBHeHue
pe3yIbTaTOB pacueTa aHAIUTUYECKUM METOJIOM U B IPOrPaMMHOM KOMILIEKCE.

HpOCKTI/IpOBaHI/Ie 3aI0UTHI 3EMJIAHOTO ITI0JIOTHA OT pa3MbIBa.
[IpoexTupoBaHue YKPETUICHUsI OTKOCA BEICOKOW HACHIN B YCIOBHSIX MOATOIUICHUS! KAMEHHBIMH
HAOPOCKaMU | KeJIe300€TOHHBIMH MOKPhITHAMU. [Tog060op mapamMeTpoB oOpaTHOro GUIbTPa.

[TpoexTupoBanue BOAOCOOPHO-BOAOOTBOAHBIX COOPYKCHHM.
HPOCKTI/IpOBaHI/IG Hal"OpHOﬁ KaHaBBI B BEIEMKE. PacueT JXUBOTro ceueHUs KaHaBEI U BBI60p TUIla
YKPEMICHHUS.
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HpOCKTHpOBaHHe APCHAKHBIX COOpy)KCHHfI TpaBUTAIMOHHOTO THIIA.

[TpoekTnpoBaHye MOAKIOBETHOTO JpeHaXka B BEIEMKE: onpeesieHne 3QeKTHBHOCTH, pacyeT IiTyOuHbI
TpaHIIIeH, ONpeIesIeHIe IPUTOKA BOJBI B IPEHAX, pacueT JUaMeTpa APEHBI U KOJIMYECTBA OTBEPCTHH B
Tpy0Oe. [IpoexkTupoBanue ApeHakHOM 3ackiku. Pacuer cpoka ocymieHus. [IpoekTupoBanue qpeHaX HbIX
KOJIOALIEB U BBIMYCKa JAPEHaXa.
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[IpoexTpoBaHuE IPOTUBOIYYUHHBIX YCTPOMCTB.

Pacuer FJ'Iy6I/IHI>I MMPOMCP3aHUsA B BBIEMKE METOAOM 5KBUBAJICHTHOCTU IPOMEP3aHUs HpO(l). I'M.
H_[aXyHﬂHIIa. OcBoeHne pacucTa FHyGI/IHH MMpOMCP3aHUsd B 3EMJISTHOM IMOJIOTHE METOJJOM KOHCYHBIX
paBHOCTeﬁ B ITPOIrpaMMHOM KOMIIJICKCE Frost 3D. PacueTr BenmuamHbI MMy4CeHHUs U CPABHCHHUC C JOIIYCTUMbBIM
IMy4YCHHUCM. Pacuer TOJIIIHUHBI MOPO303allIUTHOT'O CJIOA U IMPOCKTUPOBAHUC MTPOTHUBOITYYUHHBIX HOKpI)ITI/Iﬁ u
3allIUTHBIX CJIOCB.
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VYceunenne 0OCHOBHOM IUTOIIAIKHY 3€MIITHOTO ITOJIOTHA HA YYaCTKE PEMOHTA IIyTH.
PacyeT TONMHEL 32U THOTO CJI0s ¢ yYETOM IIPUMEHEHHS T€OCHHTETHYECKUX MaTepranoB. Beioop
TEXHOJIOTUH BBITIOJTHEHHs paboT U Bexynieil MammHbl. OnpeneneHne NpoIoDKUTEIBHOCTH padoT.
Pa3paboTka TEXHOIOTHYECKOTO MpoLecca.
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Boccranosnenue BOOJOOTBOAA OT OCHOBHOM niomaiaKy B BBICMKCE.

Be160p THITa BOZOOTBOAHOTO COOPYKEHHMS, TIPOEKTUPOBAHUE €0 MPOJIOIBHOTO PO U
KOHCTPYKTHUBHBIX IIapaMeTpoOB. BbIOOP TEXHOIOTUH BBINIOJIHEHHS pa0OT U BEAYILEH MalIMHBI.
Onpenenenne NpoA0JHKUTENBLHOCTH paboT. PazpaboTka TEXHOIOrHYECKOTO TpoLiecca.

4.3. CamocTosiTenbHas paboTa 00yJarommxcs.
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Bun camocrosiTenbHO#M paboTh

=
~
=

BrinonHeHne KypcoBoro mpoekTa.

Pa6oTa ¢ JICKHMOHHBIM MATCPUAJIOM

Pab6ota ¢ nurepatypoit

[ToaroToBka K 3anuTe KypcoOBOrO MPOEKTA

HOI[I‘OTOBKa K ITPAKTUYCCKHUM 3aHATHAM

BrinonHenue KypcoBoro InpoeKra.

[ToaroroBka k IpOMEKYTOYHOM aTTECTALUH.

O N o] O Bl W N|

[ToaroroBka K TeKyuieMy KOHTPOJIIO.

4.4. [lpuMmepHbIi TIEpEeUYEHb TEM KYPCOBBIX MPOEKTOB

B TeueHnme cemecTpa CTYIEHT BBIIOJHSAET KypCOBOM MNPOEKT IO TEME
«MBauBHIyanpHOE TPOEKTUPOBAHUE 3EMIITHOTO MOJIOTHAY.

KypcoBoli NpoOeKT COCTOMT M3 KeWc-3aJaHui, WCXOAHBIE JAaHHBIE MJIS
KOTOPBIX Ka)XJOMY CTYJEHTY BBIIAIOTCA B COOTBETCTBHUU C HMHAWBUIYaJIbHBIM
BAPUAHTOM.

5. Ilepedenbp wu3AaHUM, KOTOpPbIE PEKOMEHIYETCS MHCIOIb30BaTh MPHU
OCBOCHMH JTUCHUILTUHBI (MOYJIs).

Ne
y bubnunorpaduueckoe onucanue Mecro nocryna
/i
1 XKenesnonopoxusiil myTh. E.C. Amnus Kaura 2013
2 TexHo0rHs, MEXaHU3AIMs U aBTOMATH3alUs Iy TEBBIX paboT.
2.B. Bopo6ses, E.C. Ammus, A.A. CunpakoB Kuura 2014

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

Hayuno-texuunueckas oubnuorexka PYT (MUUNT): http://library.miit.ru

DNeKTpOHHBIM (POHJ MPABOBBIX U HOPMATUBHO-TEXHUUYECKUX JOKYMEHTOB:
https://www.docs.cntd.ru

7. llepeueHb  JNHIIEH3UOHHOTO ©  CBOOOJHO  PacCIpPOCTPAHSIEMOTO
OpOrpaMMHOT0 OOECIEUYEeHUs, B TOM YHUCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTUTAHBI (MOTYJIsS).

OducHeiii naket npunoxxenuit Microsoft?Office;



[Tporpammusrii komiuiekc «Autodesk AutoCADy;
[Iporpammueiil komiieke « GEO 5»;
[Tporpammusiii kommieke «Midas GTX NX».

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJIECHUSI 00pa30BaTENHLHOTO Mpoliecca MO AUCIUILTHHE (MOIYIIIO).

Jns  mpoBeAeHUs JIEKIIMOHHBIX 3aHATUM HEOOXoAWMa ayJauTOpUs C
MYJIbTUMEIAA aIllapaTypou.

Jnst  mpoBelneHUs —NPAKTUYECKUX — 3aHATUH  TpeOyeTcs  ayAuTopus,
OCHaIlleHHas MyJibTuMenua anmnapatypoit u [IK ¢ HeoOXoquMBIM TPOrpaMMHBIM
o0ecrieueHrneM U MOAKIIOYEHUEM K CETH UHTEPHET.

Tsoxenast maboparopust “IlyTe 1 myTeBo€ X0351CTBO"

Cuctema mOpocTOro CABUra HJig JAUHAMUYECKUX HWCHBITAHUN TPYHTOB C
cepBoynpasienueM SSH-100, narpy3ka 20 kH. gactora no 20 I'm. SSH-100.

CucremMa co CTaTUYECKU HArpy>KeHUEM JUJIsl ONpeAesIeHUs MPOYHOCTHBIX U
neOpMaIIMOHHBIX XaPAKTEPUCTUK (YHTOB TMPU TPEXOCHBIX HCHBITAHUIX. 6
(mectp) ctabunomerpos. HM-5020

CepBoTHEBMATHYBCKAs CHCTEMA JIJISI UCIIBITAHNI HEHACBIIIIEHHBIX TPYHTOB B
YCHOBUSX

TpexocHoro cxarus USTX-2000

Pabouee mecrto nabopanta (N=0,5 kBT, 220 B, 1¢.) B cocrase:

- TaGypert Bpamarouuiics ra3-1mu@T ¢ ONOpoM Ik HOT, METAILI/KOK3aM

- Cron nmaboparopubiii aacn 1500x900 MM (KOMIUIEKTAIMS: TOJKH, OJIOK
PO3ETOK Ha

220B(3 miT.), TIOMHHECIICHTHBIC CBETHIILHUKH, TyMOa TO/IK. )

CJIBn-M JIAMO 1500/900

Motika u3 Hepx ctanu, 600x600x870 mm

2 Tsaxenas naboparopus "I[IyTe u myTeBoe X03s1cTBO"

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

PaGouee mecto mabopanta (N=0.5 xBt. 1/220 B) B cocraBe: Tabypet
Bpalalomuiics ra3-nupt ¢ omnopoil it Hor. Me-tamm'kox3am. Crton
naboparopubiii aacn 1500x900 MM .KOM-TUIEKTalMsl. TOJKU, OJOK pO3ETOK Ha
220B(3 mIT.). TIOMUHECIIEHTHBIE CBETUJILHUK, TyMOa moao T Mas. [lo Tumy cron
1ab0paTOpPHBII

6oxbmion 1500/900 CJIBa-MJIAMO

[ToIHOCTRIO aBTOMATU3MPOBAHHBINA CSAPBOTUIpAarMUYECKUl BpalllaTeIbHbIHI
KOMIIAKTOP CO BCTPOEHHBIM NoaorpeBoM cMmecu. Cumnosas pama. 2400x1000x1200



MM 220 B. 50 T'm. 1 daza. 25 A - ans Bcelt cHCTEMBbI BKITIOYAs <«JIETPUPOBAHHBIHN
NPUBOJ U cUcTeMy HarpeBa. Po3eTka nubo mpsMoe MOJKI0YEeHruEe KoMIpeccopa
380 B. 50 I'u. 3 da3ebr.

5.5 kBt. 32 A. Onna poserka ans ocymutens Bo3ayxa 220B. 6A. Onna(l)
ObITOBast po3eTka ais 3anaca. 220 B. 50 ['u. Beinenenubie TMHUY OIBOJIA TUTAHUS
C MPEIOXPAHUTENSIMH B LIeNU (KaK MUHUMYM JIJIs1 CUCTEMBI). 3a3eMiieHue. CokaThlid
Bo3ayx: Jla. B KOMIUIEKT MOCTaBKM BKJIIOUYEH KOMIIPECCOP JIOCTATOYEH
MPOU3BOAUTEILHOCTH U MOIIHOCTH I paboThl cucTeMbl. [Ipon3BOINTENBHOCTD
He MeHee 280 smTtpoB B MuHYTYy aaBieHue He meHee 700 klla. Bo3moxHO
MMOJKJIIOUEHHE K OOIIIeN TUHUA

MOJIaYy CKATOrO BO3AyXa.

CBapounbplli TOCT (0OOpymoBaHHMEe + pabodee MeCTO + BBITSDKHAS
cuctema),2400x900x1835 mm. IIp-t6 BenTumsitopa 2000 m3JItac. 3/380 B. P=3
KkBT.

Cranok cBepauiabHbIM HAMOIbHbIN. 485x355x1635 Mb1. 3'400 B. P=1.1 kBt

CraHok BepTuKalbHO-(pe3epHbil. 2280x1965x2265 mm. 3/380 B. P=7.5
KBT.

6P12

OTpe3Hol CTaHOK ISl KEpHOB AuaMeTpom oT 25 10 150 mm. 1130x590x1370
mm. 3/380 B.

P=3 xBr.

ST450S

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

RSG-200

CTaHOK ¢ peryJrpyeMbIM IaBICHUEM JJIs1 TOJIyYeHUsI KEpHOB. 686x386x1270
mMm. 3080 B.

P=5.7 xBr.

RCD-250

ABTOMaTU3UPOBAHHBIM CTAaHOK 1  paclUJIMBAHMS o0Opa31oB
acanbrobeToHa (cooTBeTCTBYET mporpamme Superpave). 2400x1800x2000 Mm.
220>'380B. P=4 kBr.

RLS-200

Cucrema mpocToro cABUra JJisi IMHAMUYECKUX UCTIBITAHUI

TPYHTOB C CEpBOYyIIpaBiieHHeM, Harpy3ka 20 kH. gacrora no

20 I'u. SSH-100. I'abaputHbIe pa3Mepbl CUCTEMBI:

1440x590x1100 mm.

380 B. 50 I't. 3 dazwl. 7.5 kBT. 40 A - 111 HACOCHOM CTaHITUH,

npsiMmoe (inbo pozerka) noakirouenue. 380 B. 50 I'm. 3 dasel. 5.5



kBT. 32 A - st komnpeccopa, npsiMoe (JInho po3eTka)
noakioueHne. Ocymurens Bo3ayxa 220B. 6 A ogHa po3eTka.
Opna (1) pozerka ajyist kouTposuiepa 220B. 50 I'u. He meHee 16A.
Po3eTku 17151 IepcoOHaNbHOTO KOMIBIOTEPA (MOHUTOP,
CUCTEMHBIN OJIOK, MPUHTEP, HCTOYHUK OecriepeOonHOTO
nuTanus. 1 3anacHas posetka) - 5 po3erok (220 B. 50 I'n. 1
daza. 6A).

4 pozerku 220 B. 50 I'. 12 A 11 NOAKIHOUEHUA
JOTOJTHUTENBHOW OCHACTKH (Jea’paTop. Hacoc,
npeobpaszoBaTenb).BoiieeHHbIe TMHUY TTOBOIA TUTAHUSI C
MPEIOXPAHUTEIISIMU B LIeTIH (KaK MUHUMYM I KOHTPOJLJIEPA).
3a3zeMIIeHHE.

CkaThIil BO3AYyX: 1a. B KOMITJIEKT TOCTaBKM BKJIIOUEH
KOMIIPECCOP JOCTATOUYHOW MPOU3BOJAUTEIBHOCTH U MOIIIHOCTH
Jutst paboThl cucteMsl. [IponsBoauTtensHOCTh HE MeHee 140
JUTPOB B MUHYTY AaBieHue He MeHee 800 klla.

Hy»xeH moaBo ¥ CJIMB BOJBI 17151 OXJIAKICHUS] HACOCHOM CTaHIIUM.
BrITOBOM BOJOMIPOBO/T U KaHATU3AIMS JOCTATOYHO. 5-8 J/MUH
nipu 20C. naBnenue 3.5-4 aT™.

SSH-100

Cucrema co CTaTUYECKH HArpyKEHUEM JJIs ONpECICHUs
MPOYHOCTHBIX U 1€HOPMAIIMOHHBIX XapAKTEPUCTUK IPYHTOB MPU TPEXOCHBIX

UCIIBITaHUsIX, O (11ecTh) cTabminomeTpoB. CumnoBas pama 1250 x 640 x 570 mm.
HM-5020

9. ®opma TPOMEKYTOUYHOM aTTECTALIUMU:

KypcoBoli mpoekt B 8 cemecTpe.
DK3aMeH B 8 ceMecTpe.

10. OueHouHble MaTepUAIIBI.

OueHoYHbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHOU
aTTecTaluu, pa3padaThIBAIOTCS B COOTBETCTBUU C JIOKAJbHBIM HOPMAaTHUBHBIM
aktom PYT (MUNUT).



ABTOpBI:

3aBeyromui kadeapo, J0LEHT, I.H.
kadenaps! «I1yTh 1 myTeBoe

XO03SIUCTBOY E.C. Ammnus
CoryacoBaHo:
3aBenyromuii kadeapoit ITTTX E.C. Ammu3

[Ipeacenarens yueOHO-METOIUIECKOM
KOMUCCUHU M.®. I'ycpkoBa



