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AHHOTAIIUA
padoueil mporpaMMbl y4eOHOM M CIIUTLIMHbI
PT/1.1 IIpoekTHpOBaHME FOPOACKHUX APEHAKHBIX CUCTEM
JJISl IOATOTOBKU MarucTpa 1no HanpapJieHUIO
20.04.02 — IIpupoaoo0ycTpoiicTBO U BOJONOIb30BaAHUE
Hanpasiaennocrs: Hudposuzanusa nnxenepubix cucrem B AIIK

Hean ocBOeHUSsT TUCHUIJIMHBI:

[ToBbIIeHE KBATM(PUKALIMY CIIEIUATUCTOB B 00JIaCTH BOJIOCHA0KEHUS U BOJIO-
OTBEJICHMSI 10 3aIlIUTE OT MOJTOIUICHUS B TOPOJCKOM CTPOUTEIHCTBE.

3agayamMu JaHHOW AUCUUILINHBI SIBIISIOTCS:

- U3y4YeHHUE METOJ0B (UIBTPAIIMOHHBIX PACUETOB JpPEHAXKEN U JPYruX 3alUT-
HBIX MEPOIPUATHI TT0 OOPHOE C MOTOIIICHUEM;

- U3Y4YEHHE METOJ0B KOMIBIOTEPHOTO MOJIETUPOBAHMS IPEHAKEN U IPYTUX 3a-
HIUTHBIX MEPOIPUATUI IO OOPHOE € MOATOIIICHUEM.

MecTo IMCHMILIMHBI B Y4e0HOM IIaHe: JUCIUIUIMHA BKIIOYEHA B (paKyJibTa-
TUBHYIO YacTh Y4EOHOI0 IJIaHa 10 HAPaBJICHUIO MOATOTOBKUA IPUPOA000YCTPOMCTBO
¥ BOJIOIIOJIB30BaHUE. 2 CEMECTD.

TpeGoBanus K pe3yiabTaTaM OCBOCHHMS IMCUHMILIMHBI: B pe3ynbrare ocBoe-
HUS JUCIUIUTHHBI (hopMupytotes crnenyromue komneterun: YK-2.1; YK-2.2; I1Koc-
3.2; [IKoc-4.1; I1Koc-4.2

Kparkoe cogep:xanue IUCHUNINHBI:

[IpobGnemMa MOATOIIIEHUSI TOPOJIOB, HACEJICHHBIX MYHKTOB U MPOMBIIIICHHBIX
IJI0IIAI0K. MeponpusiThs MO 3alUTEe OT NOATOIJICHUS], KOHCTPYKIIMU TOPOJICKUX JIpe-
Ha)kei, pacyueT JIpeHa)xa, MOJIeTMPOBAHUE MOITOIJICHHUS, CTPOUTEIICTBO, PEKOHCTPYK-
[US U DKCIUTyaTaIus TOpOJACKUX IPEHAXKHBIX CUCTEM

OO0mas TPy10€eMKOCTh JUCHUILIAHBI /B T.4. MPAKTHYECKAasI MOATOTOBKA. 72
qac. / 2 3a4. e.
IIpoMeKyTOYHBIN KOHTPOJIb: 3a4ET



1. IleJb 0CBOECHMS JMCHUITHHBI

[ToBbItenne KBaATU(UKAINH CIEIUATUCTOB B 00IaCTH BOJOCHA0KEHUS U BOJIO-
OTBEZCHHUS IO 3alIUTE OT MOATOIUIEHUS B TOPOJCKOM CTPOUTEIHCTBE.

3ajayaMy JaHHOW JUCLMILIIUHBI SBIISIOTCA:

- HM3y4YECHHE METOJ0B (PHIBTPAMOHHBIX PACUETOB APEHAKEH U APYTUX 3alUT-
HBIX MEPONPUATHI 110 OOpHOE € OATOIUICHUEM;

- M3Y4YECHHE METOJI0OB KOMITBIOTEPHOTO MOJICIIMPOBAHUS IPEHAXEH U IPYTUX 3a-
IIMUTHBIX MEPOIPHUATHI 10 OOpHOE C MOATOIICHUEM.

2. MecTo TMCUMILIMHBI B YYeOHOM Ipoliecce

Jucnuminna «IIpoekTupoBaHue ropoJCKUX APEHAKHBIX CUCTEM» BKIIIOUEHA B
00s13aTeNbHBINA NIEpeUYeHb NUCIUIUIMH Y4eOHOTO miaHa (pakynbTaTUBHOM yacTu. Jluc-
nurirHa «l IpoekTrpoBaHne TOPOACKUX IPEHAKHBIX CUCTEM) PEain3yeTcsl B COOTBET-
ctBun ¢ TpeboBanusmu OI'OC, OIOI BO u YyebHOro 1uiaHa mo HarpaBJIECHUIO
20.04.02 ITpupo1000yCTpONRCTBO U BOAOIOIH30BAHHUE.

[IpeamiecTByOmMUMH KypcaMu, Ha KOTOPBIX HEMOCPECTBEHHO 0a3UpPyETCs IUC-
uurirHa «IIpoexkTrpoBaHKe ropoACKUX APEHAKHBIX CUCTEM» ABIAOTCA «CebCKOXO0-
3SIICTBEHHOE BOJIOCHA0YKEHHUE U BOJIOOTBEICHUE)

JucuurinHa «IIpoekTupoBaHKe ropoACKUX APEHAXKHBIX CUCTEM» SIBIIIETCS OC-
HOBOITOJIAratolIEN I U3YUYEHHUS CIETYIOMNX TUCIUIUINH: « KOMITbIOTEpHBIE pacueThl
cucTeM Bojonoaauny, «llepexoanblie mpouecchl B cucTeMax Bojgonoaaun», «Ooopy-
JIOBAaHUE CHUCTEM BOJOCHAOXKEHHUS U BOJOOTBeNCHUs», OCOOEHHOCTHIO JUCHUILIUHBI
SBJISIETCS: PACCMOTPEHHE MOTPEOHOCTEM COBPEMEHHOTO OOIIECTBA B HOBBIX MPOMBIIII-
JICHHBIX U3JIeNIUAX, KOTOpPhle 00YyCIaBIMBAIOT HEOOXOAUMOCTh BBITIOJTHEHHUS MPOCKT-
HBIX pa0oT 00JbIIOT0 00beMa. TpeboBaHUs K KAUECTBY MPOEKTOB U CPOKH MX BBIMOJI-
HEHMSI OKa3bIBAIOTCS BCe 00JIee )KECTKUMU 110 MEPE YBEITUUYEHUS CIIOKHOCTH MPOCKTH-
PYEMBIX OOBEKTOB M MOBBIIICHUS] OTBETCTBEHHOCTH BBITTOJIHAEMbIX UMU (QyHKITUH. Pe-
IIEHUE 3TON MPOOJIEMbl BO3MOXKHO MyTEM IIUPOKOTO MPUMEHEHHS BBIUACITUTEIHHON
TEXHUKU U CPEICTB aBTOMATH3AIIMU TIPH BBIMIOJIHEHUU IPOEKTHBIX padoT.

Pabouast mporpamma muctiuruabel «[IpoekTHpOBaHME TOPOJACKHUX JAPEHANK-
HBIX CHCTEM) JJIl UHBAJIUIOB M JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSAMH 3JI0POBBS
pa3pabaThIBaeTCsl MHIUBUIYAIHHO C YYETOM OCOOCHHOCTEN TICUXO(DU3UIECKOTO pas-
BUTHUSI, WHIAUBUIYATbHBIX BO3MOXKHOCTEH W COCTOSHUSI 3J0POBBSI TaKMX OOydaro-
IUXCSL.

3. IlepeyeHb NJIAHMPYEMBIX Pe3YyJbTATOB oﬁvqemm 110 AMCIMIIJIMHE,
COOTHCCCHHBLIX C IIJIAHUPYEMBIMHU peE3yJabTaTaMHU OCBOCHUA 06Da30BaTeHbHOﬁ
nporpaMmmMabl

W3yyenne naHHON yd4eOHOW IUCIUIUIMHBI HANpaBiIeHO HAa (OPMHUPOBAHUE Y
0Oy4aronMxcst KOMIETEeHIINH, MpeCcTaBIeHHbIX B Tadiuie 1.



TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOH JUCIIUNIMHBI

Tabmuna 1

No WNunexc oG P e i WHnukaTopsl Kom-TIe- B pe3ynbrare nzyueHus yueOHOH JUCIUILIMHBI 00yYalONIMecs JOIKHBI:
KOMIIE- , TEHIUH
/11 (vt €€ gacTH) 3HaTh yMETh BIIAJICTh
TEHIIUU
Crioco6eH ympaBisiTh MPOEK- YK-2.1 HOpPMAaTUBHBIE JJOKY- OLIEHUBATh d((EKTUB- | OpTaHU3ALMS TEXHUYE-
TOM Ha BCEX dTarax ero xus3- 3HaHMA ¥ BJIaJICHUE ME- | MEHTHI 110 BOIIPOCaM HOCTbB PabOTHI CKOM 3KCIUTyaTaluu
HEHHOTO LIUKJIa TOJIAaMH YIIPaBJICHUS MPOEKTUPOBAHHUS TO- HKCIUTyaTaIlHOHHBIX HACOCHOM CTaHIUH;
MPOCKTaMH. POJACKHX JIPEHAXKHBIX y4acTKOB I10 BOIIpocaM | o0ecrieueHune cooJIro-
CHCTEM; TIpaBmiia 0€3- | perylIupoBaHUs BOJO- | JIGHUS TEXHOJIOTHYE-
OIACHOM IKCILTyaTa- CHa0>XEHHS M BOJIOOT- | CKOTO peKuMa padoThI
IIUM HACOCHOTO 000py- | BEICHUS; HACOCHOM CTaHINH;
JIOBAHHMS; pa3pabatbIBaTh mep- pa3paboTKa IJIaHOB
TpeOOBaHUS U UH- CTIIEKTHBHBIE TIJIAHbBI MEPOTIPHUATHIA TIO
CTPYKLIUH IO TOAT0- Pa3BHUTHUS TOPOACKUX HaJUIeXKaIIen SKCI
1 YK-2 TOBKE 000PY/IOBaHHS K | APEHAKHBIX CHCTEM JTyaTaluu TOPOJCKHUX
' PEMOHTY JPEHAXHBIX CHCTEM
YK-2.2 YCIIOBUS IPUPOTHOM NPUHUMATH CIIOCOOHOCTBIO
YMeHue NpUMEHSTh B | Cpe/ibl; OCHOBHBIE KIIU- | MPO(eCCHOHATbHBIE NPUMEHSTH 3HaHUS NPU
MPAKTUYECKOH JIeATENb- | MAaTHYECKHE MTOKa3a- pereHus 00CIIeIOBaHUH 3eMeJb

HOCTH METOJIBI yIIPaB-
JICHUSA NPOCKTaMU JJIA
pa3paboTKu U peannza-
[IUU TIPOCKTOB B 00J1a-
CTH IPUPOI000YCTPOIi-
CTBa M BOJIOTIOJIb30Ba-~
HUSL.

TENH;
OCHOBHBIE BH/JIbI HAPY-
LICHHBIX U 3arpsS3HEH-
HBIX 3€MeJlb; CTEIIEHb
Jlerpalaliiy HapyIlIeH-
HBIX 3eMeb

Ha OCHOBE 3HAHUM B
o0nacTH BojgocHa0xke-
HMS U BOJOOTBEC-
HEUs;

JUTSL HY K] TOPOJCKHUX
JTPEHAKHBIX CUCTEM




ITKoc-3

CniocoOeH pOBOIUTH UCCIIC-
JIOBaHUS 110 aJalTallMyd U MO-
JIEPHU3AIINH B CTPOUTEIIbCTBE,
MIPOCKTUPOBAHUU U IKCILTyaTa-
I 00bEKTOB MH)KCHEPHOM

UHPPACTPYKTYPHI.

[TKoc-3.2

YMeHue ucnosib30BaTh
3aHaHUs METO/I0B UH-
YKEHEPHO - TeoJIe3nye-
CKMX M3BICKaHUU JJIs
KOOPAMHAIINH IS TEIIb-
HOCTH CIELUAINCTOB,
3aHATBIX OJATOTOBKOM,
IJIAHUPOBAHUEM U BbI-
IIOJIHEHUEM padoT 1o
WH>KEHEPHO -Te0/1e3U-
YECKUM U3BICKAHUSM B
obactu mpupoaoo0y-
CTpOMCTBA M BOAOMOJIb-
30BaHUsL.

(baxTopsl, BIUSIOIINE
Ha (OpMUPOBaHUE T'O-
POACKHX JIPEHAXKHBIX
CHCTEM,

METOJIUKY TIPOBEICHUS
pacyeToB rOPOJICKUX
JPEHAXHBIX CHCTEM
JUISL PEeLICHUS IPOCKT-
HBIX 337124

dbopMynUpOBaTH NHXKeE-
HEPHYIO MOCTAaHOBKY
3a/1a4, HaIlpaBJIEHHBIX
Ha palMOHAJILHOE UC-
MOJIb30BaHUE BOJIHBIX

pecypcos

MeTo0JI0Tnel 060CHO-
BaHUs PaCYETOB rOPOJI-
CKHX JIPEHaKHBIX CH-
CTEM, MEPOIIPUATUH 10
paloHaIbHOMY IIPU-
POI000YCTPOUCTBY H
BOJZIOIIOJI30BAHUIO

[1IKoc-4

Crioco0eH K OpraHu3aIyy 1
KOODPJIMHAIIMH PAOOTHI TPOCKT-
HOTO MOIpa3/ieNICHHsI, KOH-
TPOJISI CPOKOB M Ka4ecTBa pas-
pabOTKH MPOEKTHBIX PELICHUI.

[TKoc-4.1

3HaHUS COIePIKAHUS
paboTHI TPOEKTHOTO
MO/Ipa3/IeNICHusI.

BBIIIOJIHEHHE YHCIIO-
BOT'0 IpHUMeEpa I10 Mpo-
EKTUPOBAHUIO CUCTEM
BOJOCHA0KEHHUSA U BO-
JIOOTBEJICHMUSI.

BbIOMpaTh CUCTEMBI BO-
JIOCHA0>KEeHUS U BOJIO-
OTBEACHUS, IPOEKTH-
pOBaTh OCHOBHBIE CO-
OpY’KEHUS CUCTEM BO-
JOCHA0XEeHUS U BOJIO-
OTBEJIEHUs, OCYILIECTB-
JSTh DKCIUTyaTaluio
COOPYEHHI U CUCTEM
BOJIOCHA0KEHUS U BO-
JIOOTBEICHUS

BOIIpOCaMH MMPOCKTH-
poOBaHuA, CTPOUTCIIb-
CTBa M OKCILTyaTallun
CHUCTEM BOI[OCH3.6)K€—
HUS U BOJOOTBECACHUS.

I1Koc-4.2

YMeHue oprannzoBaTh
paboTy MPOEKTHOTO
Mo/ipa3iesieHus 1Jis Ko-
OpAVHALMY U KOHTPOJIS
€ro paboTbl, CPOKOB U
KayecTBa pa3paboTKu
MIPOEKTHBIX PEHICHUM.

OCHOBHBIE METOJIbI U
METOJIMKHU PEUICHUS 3a-
a4 B 00J1aCTH MHKeE-
HEPHBIX CUCTEM BOJO-
CHa0XKEHHS U BOLOOT-
BeJICHUS

aHaJTM3UPOBATh TUIIO-
BbI€ MTPOEKTHI B 001a-
CTH MH)XEHEPHBIX CH-
CTEM BOJIOCHA0KEHHUSI
¥ BOJIOOTBEICHUS

HABBIKOM BBIOOpA TH-
MOBBIX IPOCKTOB, COOT-
BETCTBYIOIIUX OOBEKTY
CTPOUTEIIECTBA CUCTEM
BOJIOCHA0KEHHS U BO-
IIOOTBENECHUS







4. CTpYKTYpAa U COAEePKAHUE TUCIMILIHHBI

4.1 PacnpeneJieHre TPYA0EMKOCTH IMCHUIJIMHBI 10 BUAaM padoT 1o

cemMecTpam

OOm1ast Tpy10EMKOCTh TUCIMILIMHBI cocTaBisieT 4 3ad.en. (144 gaca), ux pac-
npeJeeHre 10 BHIaM pabOT ceMecTpaM MpeICTaBIeHO B Tabmuie 2.

Tabnuma 2
Pacnpeneﬂenne prﬂOéMKOCTI/I JUCHHUIIJIMHBI 110 BUJIaM paﬁoT 1o ceMeCcTpam
TpynoémkocTn
Bup y4eOHoii padoThI B T.4. 10 CEMeCTPam
yac.
No2

OO6masi Tpy10€MKOCTb TUCIUILUIMHBI IO Y4€OHOMY TUIaHY 72 72
1. KonrakTHas padora: 16,25 16,25
AyautopHas padora 16,25 16,25
npakmuveckue 3auamus (113) 16 16
KOHmakmuas paboma Ha npomexcymounom konmpone (KPA) | 0,25 0,25
2. CamocrositesqibHasi pa6ora (CPC) 95,75 55,75
camocmosmenvHoe uzyienue paz0enos, Camono020mosKa
(npopabomka u nosmoperue mamepuand y4eOHuKos u yueo- 46 75 46.75
HbIX NOCOOUL, NOO20MOBKA K NPAKMUYECKUM 3AHAMUAM, U ’ ’
m.o.)
Iloozomoska x 3auemy 9 9
Bua npomexxyTo4yHOT0 KOHTPOJIS: 3auer

4.2 Conep:xaHue TUCUUILINHBI
TemaTn4yeckuii NUIaH y4eOHOM IMCIUTIIHMHBI

HaumeHoBaHue pa3aesioB U TeEM Ayautopuas pabora | Bueayiuropua
AUCHMILINH (YKPYITHEHO) Beero m3 IKP A pabora CP

BBenenue 2 2
Pa3nen 1 3ammra oT DOATOILUIEHUS 8 2 6
Paznen 2 KoHcTpyKuus ropoackux 10 2 8
JPECHAXEH
Paznen 3 Ilporao3upoBanue moaTOI- 8 2 6
JICHUU
Paznien 4 PacyeT apeHa)KHBIX CUCTEM 10,75 2 8,75
Paznen 5 MoaenupoBaHue mpoieccoB 8 2 6
TIOJITOTUICHUS M IPEHUPOBAHUS
Paznen 6 CTpouTenbCTBO U PEKOH- 8 2 6
CTPYKIIMS IPEHAXKHBIX CUCTEM
Paznen 7 Dkcrutyatanus ApeHaKHBIX 8 2 6
CUCTEM
KOHTaKTHas paboTa Ha MPOMEKYTOU- 0,25 0,25
HOoM KoHTpoJe (KPA)




HaumeHoBaHue pa3/ie/ioB U TeM AN DE R PEIE | ) pae
. Bcero s1 padora CP
AUCHMIUINH (YKPYITHEHO) 3 MKP
IMoaroroBka Kk 3a4eTy 9 9
HTOro no AMCHMILIMHE 72 16 0,25 55,75

Conepskanue pa3eioB JUCHUILIHHbBI

BBenenue

[IpoOnemMa MOATOIJIEHUSI TOPOJIOB, HACEJICHHBIX MYHKTOB M MPOMBIILIEHHBIX
iomanok. [IpuunHel noarormeHus. Ponb 3alUTel OT MOATOIUIEHUSI B TPaIOCTPOU-
TenabcTBE. COCTOSIHUE 3aIUThI OT NOATOIIEHHS U MEPCIIEKTUBBI €€ Pa3BUTHS.

Paszges 1 3ammra oT HOATONJICHUSA

[IpeaynpeauTenbHble MEPONPUATHS: OpraHU3alrs MOBEPXHOCTHOTO CTOKAa U
YCTPOMCTBO JI0K1€BOM (JIMBHEBOI ) KaHAIM3AILIUK; TOBBIIIIEHUE TUIAHUPOBOYHBIX OTME-
TOK TEPPUTOPHIL; TUAPOU3OISALMS OA3EMHBIX YaCTEH 31aHUI U COOPYKEHUI; TPOPu-
JAKTUYECKHE JPEHAXU U BEHTWISLUSA MOJA3EMHBIX YacTed 34aHUM UM COOPYKEHHU;
MPEIOTBPAIICHUE YTEUEK KUIAKOCTH MPHU IKCIUTyaTallud TOPOJCKUX TPYOOIIPOBOIOB,
KaHaJIOB U BOJAOEMOB.

3amuTHbIle MeponpusTHs: JIpeHaxu. Kiaccudukainus ropoJcKux apeHaxei.
JlpeHaxkHbie cucTeMbl: 001ue (TEppUTOpUATIBHBIE) U JIOKAJIbHBIE. J[peHaxu Tepputo-
pUii: TIOIIAIHBIE (CHCTEMAaTUYECKUE) U TIepeXBaThIBAIONTNE (OEPETOBBIE U TOJIOBHBIE).
JlokanbpHbIE IPEHAXU 3JAaHUM, COOPYKEHUNM U KOMMYHUKALMMI: IUIACTOBBIC, KOHTYP-
HbIe (KOJIBIEBBIC), KOMOMHUPOBaHHBIC. [[peHaku TOpHU30OHTANIBHBIC (TpyOUaThIe), BEp-
TUKaJIbHbIE (CKBa)XHHBI) U Jy4yeBble. Knaccudukanus qpeHaxeil mo IBUXKYIIEH cuiie:
IpaBUTALIMOHHBIC (OCHOBHBIC), BaKYYMHbIC, BEHTHISIIIUOHHBIC, THEBMOHArHETATE b~
HBIE, DJICKTPOOCMOTUYECKUE, OMOAPEHAXK (JIECOHACAXKICHUS ).

Pasznen 2 KoHcTpyKuusi ropoacKuX ApeHaxei

KoHCTpyKTUBHBIE 2JIEMEHTHI JpEeHaXeH: IPeHbI, TPYOOPUILTPHI U MOPUCTHIE
(GUIBTPYIOIIKE MIUTHL, PUIBTPYIOLIUE CIIOU, OOCHINKHU U TIACThI; CMOTPOBBIE KO-
JIOJIIBI; OTBOJISAIIUE TPYOOIPOBOIBI-KOIEKTOPHI; HACOCHBIE CTAHIINH IMTEPEKAUYKU
JPEHAXKHBIX BOJ. Pa3MelleHne qpeHaxkeil B ropoJie: TPaCCUPOBKA IPEHAXKHBIX CETEU
B TIJIaHE, YKJIOHBI U TITyOWHA 3aJI0’KCHUS JIPEH, MOAKII0OUEHNE JPEHaKa K JT0KIeBOU
KaHaJIU3alKU WIK YCTPONCTBO BBIITYCKOB APEHAKHBIX BOJI.

Pa3znes 3 IIporuo3upoBanue nNoaATONICHUH

AHAJIIUTUYECKHE METO/IbI MPOTHO3a MOATOIICHUS Ha 3aCTPAauBAEMBbIX U 3aCTPO-
EHHBIX TeppuTopusx (pacuer o Gopmynam). O6pazoBanue BepxoBoAKU. DopMupo-
BaHME TEXHOTEHHBIX T'PYHTOBBIX BOJ. PacTekaHue KyIOJIOB IPYHTOBBIX BOJ| BCIIEII-
CTBUE yTeueK U npoiuBoB. [logbeM ypoBHs rpyHTOBbIX BoJ (YI'B) paBHOMEpHO 1o
IUIOLIAAN M B BUJIE KYIIOJIOB MO/ BIMSIHUEM T€XHOT€HHOUN MH(uibTpanuu Biaru. Ce-
30HHbIe KoseOanusa YI'B.

Pa3znen 4 Pacuer apeHaKHBIX CUCTEM

OuIbTpallMOHHBIE PacueThl ApeHaxka (1Mo Gopmynam): omnpeaeneHrue 0TMETOK
noHmkeHHoro YI'B u BomonputokoB B ApeHbl. Hopmbl ocymieHus: TEppUTOpU CO-
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rinacHo CHull 2.06.15-85. PacyeT ropu3oHTanbHBIX TpyOUaTHIX JpPEHAXKEH: OJHOIH-
HEWHBIX, IBYXJIMHEHHBIX, CHCTEMATHYECKUX, KOJIBIIEBBIX, IUIACTOBBIX U MTPUCTECHHBIX.
Pacuer npeHaxxHbIX CKBa)XKUH. Pacuer qydeBoro apeHaxa.

['unpaBnuyeckue pacuersl ApeHaxeil (1Mo popMyiam): pacdeT BOJOIPUEMHBIX
OTBEPCTUM JIPEH U TIOPUCTHIX TPYOO(DUIBTPOB; MOJ00P JPEHAKHBIX OOCHIMOK; pacueT
BOJIOTIPOIMYCKHOM CIIOCOOHOCTHU APEH U (QUIBTPYIOIIHUX CIOEB.

Pa3znen S MoaeaupoBanue npoueccoB MOATONJICHUS U IPEHUPOBAHUS

MeTtoapl MOieTUpOBaHUS: (HU3NUECKOE MOJACTUPOBAHNE B TPYHTOBBIX JIOTKAX;
METOJ AJIEKTPOTUapoIuHaMuYecKux aHanoruii (31'J1A); yucieHHoe MOIEIUPOBAHKE
(na OBM). Kpurepun nonobus. Onrcanue mpoieccoB NOATOIIICHHUS U IPESHUPOBAHUS
TOPOJICKMX TEPPUTOPUI ammapaToM MaTeMaTHYeCKOW (PU3HUKHU, TOCTAaHOBKA KPaeBBIX
3aay punpTpanui. KoMneoTepHOe MOAECIMPOBAHUE CTAlMOHAPHOW U HECTALIMOHAP-
HOM (pUIBTpalMy MOA3EMHBIX BOJI. 3a/IaHUE TPAHUYHBIX U HAYaJIbHBIX YCIOBHI Ha MO-
nensix. [Iporao3Hoe u snurHo3Hoe mojienupoBanue. [lomydenre yuciaoBsix u rpadu-
YECKHUX PE3YJIbTATOB HA MOJIEIISAX U UX MPAKTUYECKOE UCIIOIb30BaHUE MPH ITPOEKTUPO-
BAHUU 3AIIUTHI OT NOJTOIJICHUS.

Pa3znes 6 CTpouTeIbCTBO M PEKOHCTPYKIMS JPEHAKHBIX CHCTEM

CTpouTeNnbCTBO APEHAKENU OTKPHITHIM (TPAHIICHHBIM) U 3aKPBITHIM CIIOCOOAMHU.
[IpumeHeHnue CTpOUTEILHOTO BOJIOOTIIMBA U BOJOTIOHUKEHHUS C TTIOMOIIBIO UTTIO(PUITb-
TPOB U PKEKTOPHBIX CKBAKMH. MeXaHu3aIus JIpeHaXKHBIX padoT, CTPOUTENIbHbIC Ma-
muHbl. [InyHTH U OmmycKHBIE KOJOALBL. CriocoObl 0€3TpaHIICHHON MTPOKIIAIKU APEH:
TOPU3OHTAIBHBIM OypeHuem, mpokosioM. IlITonbHM W MUTOBBIE MPOXOAKU. PeKoH-
CTPYKIUS IPEHAXKHBIX CUCTEM.

Paszpes 7 JxcmiryaTanus ApeHaKHbIX CHCTEM

Ciy>x0bI SKCIUTyaTallMy IPU TOPOJICKUX MYHUITUTIATIUTETaX U aIMUHUCTPALIASIX
npeanpustuii. Hanzop 3a ipeHrpyeMbIMU TJIOMIAISIMU, 3JaHUSIMHU U COOPYKEHUSIMU U
HaTypHBIC 00CIeAOBaHUS JIpeHAXel ¢ uX macrnopTusanueii. HaGmronaTenpHble CKBa-
JKUHBbI. PEMOHTBI JpeHaXeH: IIaHOBO-NPEAYNPEAUTEIbHBIC, TEKYIIUE, aBAPUUHBIE,
KanutanbHble. [[puanHbl HapyieHus paboThl IpeHAXKEH: 3auiieHue IpeH U PuiIbTpy-
IOIUX OOCHITIOK (KOJIbMATaX); pa3pyllieHUue IpeHAXHBIX TPYO M3-3a MPOCaIOK TPYHTA,
IpOMEep3aHue IPeH U X (HUIBTPOB.

4.3 IIpakTu4ecKune 3aHATHSA

Tabmnura 4
Conepkanue NPAKTHYECKHUX 3AHATHH M KOHTPOJIbHbIE MEPONIPUSTHSA
()] B
Ne Ne m HazBanue OpMHpYEMBIE o KoJ-Bo
Ne paznena . KOMIETEHIIHH | KOHTPOJILHOIO
l'l/l'[ l'[paKTI/I"leCKPIX 3aHATHH qgacoB
MEpONPHUATHS
BBenenue [TpakTrueckoe 3anstue No 1
ITpobGaema MOATOILIEHHS T'O-
(f) OB HaCGJ'IéHHHBIX MIYHK YK-2.1; VK-
POZIOB, yH 2.2; ITKoc-3.2; Omnpoc/nuc-
TOB ¥ TPOMBIIIUICHHBIX T1JIO- i 2
mwaaok. [Ipuunnasl moaromn- IKoc-4.1; Kyeend
’ I1Koc-4.2
snenud. Poab 3a1iuTel OT
MOJTOIJIEHHUS B TPAIOCTPO-
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Ne Ne u Ha3BaHme @opmupyembie Bz Koa-Bo
o/ Ne paznena B —— KOMIETeHIHH | KOHTPOJLHOTO |
MeponpusTHs
utenbcTBe. CocTosHUE 3a-
IIUTHI OT TIOATOTUICHUS 1
MIEPCIIEKTUBBI €€ Pa3BUTHSL.
1. Paznen 1 3a- | [Ipaktuueckoe 3ansTue Ne 2
muTa 0T MHOA- [peaynpeauresabHbie MEPO-
TOILTCHMs MPUATHS: OpraHu3alus Io-
Tema 1. Metosst
BEPXHOCTHOTO  CTOKa H
SALITRL OT TOA- YCTPONCTBO JI0K1€BOM (JIUB-
TOTICHIA HEBOW) KaHAJIM3AIUH; TTOBBI-
IICHHE TUIAHUPOBOYHBIX OT-
MeToK Teppuropuit; rugpo- | Y K-2.1; VK-
W30JALUASA  IMOA3EMHBIX Ya- 2.2; IKoc-3.2; Omnpoc/muc- 2
CcTeil 3aHuil U COOPYKEHHIA; ITKoc-4.1; Kyccus
npouIakTHYECKUEe  Jpe- 1Koc-4.2
HaXW W BCHTWISAIUS TOJI-
3eMHBIX YacTel 31JaHuil U Co-
OPYXEHHI; TpeAoTBpalie-
HUE YTEeUeK >KHJKOCTH IPHU
OKCIUTyaTallil  TOPOJICKUX
TpyOOIIPOBOJIOB, KaHAIOB U
BOJIOEMOB.
2. Pa3znen 2 Kon- | [Ipaktudeckoe 3anstue Ne 3
cTpykuusi ro- | KoHcTpykTHBHBIE 3J1€-
POICKHX JIpeHa- | MEHTHI JpEHaKeH: IpeHbI,
Kei TpyOO(UIBTPHI U TOPUCTHIE VK-2.1: VK-
Tema 2. KoH- UIBT II1€ IIIUTHI; 0 .
CTPYKIIMH  TO- %Hﬂﬂggnme CJIOH, c;6- 2.2, HKOC-3_'2’ Onpoc/mic- 2
POJICKUX ApEeHa- | CBHIMKU U TUIACThI; CMOTPO- MKoc-4.1; Kyeert
o [TKoc-4.2
Ker BbIE€ KOJIO/IIBI; OTBOISIINE
TPpyOONPOBOABI-KOJIIEK-
TOPBI; HACOCHBIE CTAHITHH
MePEeKavKH IPCHAKHBIX BOJI.
3. Pa3znen 3 Ilpo- | [Ipaktuueckoe 3anstue Ne 4
THO3UpOBaHMe | AHAJTUTUYECKHE METOMIbI
MOATONJIEHU MPOTHO3a MMOATOIUICHHS Ha
Tema 3. IIpo- | 3acTpanBaeMbIX U 3aCTPOCH-
THO3Bl TOATON- | HBIX TEPPUTOPUSX (pacueT VYK-2.1; YK-
JIeHUS no popmynam). O6pazosa- | 2.2; [1Koc-3.2; | Omnpoc/nuc- 5
HHE BepxoBoku. Dopmupo- [TKoc-4.1; Kyccus
BAaHNE TEXHOT'€HHBIX I'PYH- [1IKoc-4.2
TOBBIX BOJI. PacTekanue ky-
TMIOJIOB TPYHTOBBIX BOJI
BCJIE/ICTBHE YTE€UEK U MPO-
JIBOB.
4, Pa3nen 4 Pac- | [Ipaktruueckoe 3anstue Ne 5 | YK-2.1; VK-
yer  jaApeHaxk- | unbTpanuonnsie pacuetsl | 2.2; [1Koc-3.2; Omnpoc/auc- 9
HBIX CHCTEM npeHaxa (mo gopmyinam): [TKoc-4.1; Kyccus
ITKoc-4.2

12




npeanpustiii. Haxsop 3a

Ne Ne u HazBanue Popmupyembie Bu Koua-Bo
Ne paznena . KOMIIETEHIIHH | KOHTPOJIBLHOIO
n/n NPAKTHYECKUX 3aHATUHI e T 4acoB
Tewma 4. PacueTsl | onpenieieHuE OTMETOK T10-
JIpeHaxa amxenHoro YI'B u Bogo-
MIPUTOKOB B ApeHbl. HopMbI
OCYLIEHUs] TEPPUTOPUH CO-
[JIACHO HOPMAaTUBHBIM J10-
KyMeHTaMm. Pacuer ropuson-
TaJbHBIX TPYOUATHIX JpEeHa-
JKEW: OJTHOJIMHEWHBIX, IBYX-
JIMHEWHBIX, CHCTEMAaTHYe-
CKHX, KOJIBIIEBBIX, IJIACTO-
BbIX U PUCTEHHBIX. Pacuer
JTPCHAKHBIX CKBAKHH.
5. Paznen 5 Mone- | [Ipaktuueckoe 3ansatue Ne 6
JIUpOBaHHeE Metoabl MOACTUPOBAHUSA:
NpoueccoB Nmoja- | pusnveckoe MoIeTPOBa-
TONJIEHUSI M | HUE B TPYHTOBBIX JIOTKAX;
JAPEHUPOBAHUSI | METOJ JIEKTPOTHAPOANHA-
Tema 5. Moae- | MUYECKMX aHAJIOTHIA
nupoBanue noa- | (OI'1A); yucnennoe moze-
TOIUIEHUS U jpe- | iupoBanue (Ha OBM). Kpu-
HUPOBAHUSA Tepun noaoous. Onvucanue VK2.1: VK-
TPOLECCOB MOATOINICHUA U | 2: HK(;c-3. 2: Onpoc/mwc-
ApEHUPOBAHNS TOPOICKHX IKoc-4.1: Kyccus 2
TEPPUTOPUI anmapaToM Ma- MKoc-4.2
TeMaTH4eCKON (PU3UKH, TO-
CTAaHOBKA KPAEBBIX 3a/1a4
¢unpTpanuu. Kommerotep-
HOE MOJICTTUPOBaHUE CTAIlH-
OHApHOM M HECTalMOHap-
HOM (UIIBTPALINH TO[3EM-
HBIX BOJI. 3a/laHU€ IPAHUY-
HBIX U HaYaJIbHBIX YCIOBHUMA
Ha MOJICJIAX.
6 Paznen 6 Crpo- | [Ipaktuueckoe 3ansitue Ne 7
UTeJbCTBO M | CTPOUTENBCTBO IpeHaKEN
PEKOHCTPYK- OTKPBITHIM (TpaHIIEHHBIM)
HHsl  JIPeHaK- | ¥ 3aKPBITHIM CIIOCOOaMHU. VK2.1: VK-
HBIX CHCTEM IIpumeHeHne CTpOUTENb- . )
Tema 6. Ctpou- | HOTO BOJIOOTIMBA M BOJIOTIO- 2%_’1113 Ko:-f _'2’ Onpoc/mic- 2
TENBCTBO W pPe- | HIKEHHUS C TIOMOIIBIO UTJIO- HK(())(;- 4'. 2’ Kyeend
KOHCTPYKIHUSA (GUIBTPOB U IKEKTOPHBIX
JIpEHaXa CKBaXMH. MexaHuzamus
JpeHaKHBIX paboT, CTPOU-
TEJIbHbIE MAIIWHBIL.
7 Pazgen 7 Oxc- | [Ipaktuyeckoe 3anstue Ne 8 VK2 1: VK-
IIyaTamus Cy»0bl SKCIUTYaTaIlH IPU 79 HI.<c’)c-3 5 Onpoc/c-
APEHAKHBIX CH- | TOPOACKUX MYHUIIUIIAIINTE- 'F’[Koc- 4.1;' ' Kyccus 2
cTeM Tax ¥ aIMMHHUCTPALIUIX MKoc-4.2
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n/n

Ne pazgena

Bun
KOHTPOJILHOTO
MEpPONnpPUATHS

®opmMupyemble
KOMIIeTeHIIMH

Ne y Ha3zBanme

NMPAKTHYEeCKUX 3aHATHH 4acoB

Tema 7. Dkcrury-
aTarys IpeHaxa

JIPEHUPYEMBIMU TLIOIIA-
JSIMU, 3IaHUSIMU U COOPY-
YKEHUSIMH M HaTypHBIE 00-
CJIEIOBAHUSI IPEHAKEN C X
nacrioptu3anuei. HaGmro-
JIaTeJIbHBIE CKBAKUHEL. Pe-
MOHTBI JIPEHAXKEW: TIIaHOBO-
npeAynpeanuTeNbHbIe, TEKY-
M€, aBapuiHbIe, KamuTalb-

Koa-Bo

HBIC.

Tabmuia 5

Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI0 N3YYCHUA TUCITUILIINHDBI

Ne

Ne pa3zagesia U TeMBI
n/n pasi

IMepeuens paccMaTpuBaeMbIX BOIPOCOB /ISl CAMOCTOSITEILHOTO
H3yYeHust

Pa3gea 1 3amura oT MOATOIJICHUSA

1. Tema 1. Mertonsl 3a-
IUTEl OT IIOJATOILIE-
HUA

3amuTHRIC MEPONPUATHS: ApeHaxu. Kinaccudukaius ropoackux ape-
Haxxel. [IpeHakHbIe CUCTEMBI: 00IIHe (TEPPUTOPUATIBHBIC) U JIOKAIb-
Hble. JIpeHaku TeppUTOpUiA: TJIOUIaAHbIE (CHCTEMATHYECKUE) U Tepe-
XBaThIBaloIIye (OeperoBbie U royioBHbIE). JIOKaabHbBIE IpEeHaXHU 371a-
HUH, COOPYKEHUI U KOMMYHUKAIIMA: TIACTOBBIE, KOHTYPHBIE (KOJIb-
1IeBbIC), KOMOMHUPOBaHHBIE. [[peHakn TOPU3OHTAIBHBIC (TpyOUaThIe),
BEepPTHKAIbHBIE (CKBaXHUHBI) U JyueBble. Knaccubukanus apeHaxeit
MO JABMXKYIIEH CUJIe: TPaBUTAIIMOHHBIE (OCHOBHBIC), BAKYYMHbIE, BEH-
TUJISILMOHHBIE, TTHEBMOHArHETaTEeIbHbIE, JJIEKTPOOCMOTHYECKHE,
OunoIpeHax (JIeCOHACAKICHHUS).

(Peanuzyemvie komnemenyuu YK-2.1; VK-2.2; IIKoc-3.2; [IKoc-4.1,
I1Koc-4.2)

Pa3nea 2 Koncrpyknus ro

OJCKHX JApeHaxen

2. | Tema 2. KoHcTpyk-
LM TOPOJCKUX Jpe-
Haxen

Pasmenienue npeHaxei B ropojie: TpPaCCUPOBKA JPEHAXKHBIX CETEH B
IUIaHe, YKJIOHBI U TITyOMHA 3aI0)KeHUs JPEeH, NOJKII0UYEeHUE ApeHaXxa
K JIOKJIEBOM KaHaJIM3al[MM WJIM YCTPOMCTBO BBIYCKOB JIPEHAKHBIX
BOJI.

(Peanuszyemvie komnemenyuu OIIK-4; OIIK-7; T[1K-2; [IK-4)

Pa3nea 3 Ilporno3npoBanu

€ MOATOIJIEHNI

3. | Tema 3. IIporHossl
MTOJITOTIIICHUS

[Toabem ypoBHs rpyHTOBBIX BoA (YI'B) paBHOMEpHO 10 MJIOLIa 4 U

B BU/JIE KYTIOJIOB O] BIUSTHUEM TE€XHOT€HHOW MH(UIbTPALIUU BIIarH.

Cezonnble konebanus YI'B.

(Peanusyemvre komnemenyuu YK-2.1; VK-2.2; I[IKoc-3.2; IIKoc-4.1,
1IKoc-4.2)

Paznen 4 Pacuer npeHaKHBIX CHCTEM

4 Tewma 4. Pacuets! nipe-
Haxa

Pacuer nyyeBoro apeHaxa.

[MuapaBnuueckne pacyeTsl ApeHaken (1Mo ¢popmysam): pacueT BOAO-
MPUEMHBIX OTBEPCTUH JAPEH U MOPUCTHIX TPYOO(DUIBTPOB; TOI00D
JIPEHAXHBIX OOCBINOK; pacyeT BOJOMPONYCKHON CIIOCOOHOCTH JIpEeH U
(GWIBTPYIOMIHUX CIOEB.

(Peanusyemvie komnemenyuu YK-2.1; VK-2.2; I[IKoc-3.2; IIKoc-4.1,
1IKoc-4.2)
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Ne Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /JIsl CAMOCTOSITEILHOTO

Ne paznena u Tembl
n/n U3y4YeHUs

Paznen S MopeanpoBanue npoueccoB NMOATOIJIEHUS] U IPEHUPOBAHUS

5 Tema 5. Mogenupo-
BaHUE MOATOIUICHUS 1
JPEHUPOBAHUS

[TporHo3Hoe u 3MUrHO3HOE MojenupoBanue. [loydeHne YucIoBbIX U
rpa)YECKUX Pe3yJIbTaTOB HA MOJICIISAX U UX MPAKTHICCKOE UCIIOJb-
30BaHWe MPU TPOSKTUPOBAHUY 3aLTUTHI OT MOATOTLICHUSI.
(Peanusyemore komnemenyuu YK-2.1; VK-2.2; I[IKoc-3.2; IIKoc-4.1,
1IKoc-4.2)

Paznesn 6 CTpouTe/IbCTBO M PEKOHCTPYKIUSA IPEHAXKHBIX CHCTEM

Tema 6. CtpouTtens-
CTBO U PEKOHCTPYK-
LU IpeHaxa

HImyHTH ¥ OnycKHBIE Kostoalbl. CriocoOb! 0e3TpaHiieiHon Ipo-
KJIaJIKU JIpeH: TOPU30HTAIbHBIM OypeHuem, npokosoM. lITonsau u
LIUTOBBIE IPOXOAKU. PEKOHCTpYKIIUSA IPEHAKHBIX CUCTEM.

(Peanuzyemore komnemenyuu YK-2.1; VK-2.2; I[IKoc-3.2; IIKoc-4.1,
I1Koc-4.2)

Pa3zpgen 7 DkcmuryaTanusi APeHAKHbIX CHCTEM

7 Tema 7. Dkcrutyara-
[US IpeHaxa

[TprunHbI HapylIeHUs paboTHI IpeHaXel: 3ansIeHue IpeH U Quiib-
TPYIOLIUX OOCHIIOK (KOJIbMATaX); pa3pyllieHNue APEHAKHbBIX TPYO U3-
3a IPOCAJOK IPyHTA; IpOMEp3aHue JPeH U UX (puiabTpoB.
(Peanuzyemore komnemenyuu YK-2.1; VK-2.2; I[IKoc-3.2; IIKoc-4.1,

I1Koc-4.2)
Tabmuma 6
IlpumeHeHNe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTHI
Ne HaumeHoBaHHe HCNIOIb3yeMbIX AKTHBHBIX U HHTEPAKTHB-
Tema u popma 3anaTHSA N
n/n HBIX 00pa30BaTEJIbHBIX TEXHOJIOTHI
1 | Tema 2. Koucrpyk- | [13 | IIpoGnemHoe 3ansiTHe
UM TOPOJICKUX JIpe-
HaKeHN
2 | Tema 4. Pacuersr ape- | [13 | PaboTa B Masibix rpymnmax
HaKa
3 | Tema 5. Mogemupo- | [13 | IIpoGiieMHOe 3aHATHE
BaHUE NOJTOIUICHUS U
JIPEHUPOBAHHMS
4 | Tema 6. Crpourtens- | [I3 | PaboTa B MasbIxX rpymnmnax
CTBO M PEKOHCTPYK-
IHsl IpeHaxa
5 | Tema 7. Okcmyara- | [13 | Pabora B ManbIX rpynmax
IHsl IpeHaxa

6. Tekyniuii KOHTPOJb YCIIEBAEMOCTH U MPOMEKYTOUYHAS ATTECTALMS 110
UTOraM OCBOCHMS JUCUHUILJINHbBI
6.1. TunoBbIe KOHTPOJIbHBIE 32JAHUA HUJIM NHbIE MATEePHAJIbI,
Heo0X0AMMBbIe VISl OHeHKHN 3HAHNH, YMEeHHUIl U HABBIKOB M (WJIN) ONBITA
AeATeJIbHOCTH
1 IlpuMepHbIi NepevYeHb BONMPOCOB AUCKYyccHii no aucuuiuinde «Ilpoexru-
POBaHMe FOPOJACKHUX JAPEHAKHBIX CHCTEM)

1. OcHoBHBIE (PaKTOPHI 3aTOIJICHUS TEPPUTOPHUH.
2. 3amura TeppuTOpUi OT 3aTOIUIEHHUSI. PacyeTHbie ypOBHU BOJIbI U OTMETKH
TEPPUTOPUH.
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3. MeTonp! 31U Thl TEPPUTOPUU OT 3aTOILICHUS.

4. 3amura TePppPUTOPUM OT 3aTOIUICHHs. [IpHHIMIBI TPOEKTUPOBAHMS 3a-
LIUTHBIX COOPYKEHUH.

S. CpaBHUTH NPUMEHEHUE CIUIOUTHON MOJCHINKU U 1aMO000BaIOBaHMS 1S
3alUTBl TEPPUTOPUH OT 3aTorieHus. [IpoananusupoBaTh 3 PEKTUBHOCTD ITUX MEPO-
MIPUSATHM.

6. OcHoBHbI€ (haKTOPBI TOATOIUIEHUS TeppUTOpUid. OTpHULIATEIBLHOE BO3IEH-
CTBUE MOJI3EMHBIX BOJ.

7. CaoiicTBa rpyHTOB. BH1bI IOJI36MHBIX BOJ.

8. MeToapl 3a1UThl OT HOTOIUICHHS.

9. [IpuHIUIIBI TPOEKTUPOBAHUS APEHAKHBIX CUCTEM.

10. OOBACHUTH HEOOXOTUMOCTh CO3/IAHUS IPEHAXKHBIX CHCTEM. B KakoM ciry-
yae JPeHax JIeJ1aeTCs BOKPYT 3/1aHHUS.

11.  OOBACHUTH paznuuus MEXAY IPEHAKHON CUCTEMON U CUCTEMON NOBEPX-
HOCTHOT'O BO0OTBO/A. [I[poaHann3npoBaTh yCIOBHS UX HE3aBUCUMOI'O U COBMECTHOIO
YCTPOMCTBA.

12. Bwuzsl oBparoB u npuyuHbI UX 00pa3oBanus. HeratuBHoe aeiicTBue oBpa-
TOB.

13. 3ammTa TeppuTOopuil OT MOATOIUIEHUS (CBOMCTBA MOPOA, BUJIbI MOA3EM-
HBIX BOJ|, METO/bI 3AILIUTHI).

14. penaxu (00JacTh NIPUMEHEHUS, BUABI IPEHAXKEN U UX KOHCTPYKIIUH).

15. Tloyemy npu MPOEKTUPOBAHMM IPEHANKHBIX CUCTEM MPEANOYTEHUE CIIe-
JyeT OTAaBaTh CUCTEMAM C OTBOJIOM BOJbI CAMOTEKOM

16. Kareropuu mpurogHOCTH TEPPUTOPUI TIOJ] 3aCTPOHKY

17. Tloka3zaTenu OLUEHKH TEPPUTOPUU O] 3aCTPOHKY

18. Tloka3zaTenu OLIEHKH penbeda TEPPUTOPUH TIOT 3aCTPOUKY

19. IlepeBox 3eMens U3 HEOIATONPUITHON KATETOPUH B OJIArONPUSATHYIO

20.  OOurue MeporpusiTUs WHKEHEPHOU MOATOTOBKHA FOPOJICKUX TEPPUTOPUI

21. CroeuuanbHble MEPONPUITHSI UHKEHEPHON MOJITOTOBKU TOPOJICKUX Tep-
pUTOpHUi

2. llpumepHbIii epedeHb BONMPOCOB K 3a4eTy no gucuumninHe «Ipoexkru-
POBaHHE TOPOJACKHUX APEHAKHBIX CUCTEM)

1. OCHOBHBIE THIPOTEOJIOTUUECKUE TTOHATHS TOPHBIX MOPOJ.

2. [TonzeMHbIE BOIBI, UX IBUKECHUE.

3. Biusinue x034iCTBEHHOM JEATeIbHOCTU Ha O0OBOJTHEHUE TEPPUTOPHH.

4, MeToabl MOHWKEHUSI YPOBHS TPYHTOBBIX BOJI.

S. Tunel npeHaxei.

6. beperoBou, cucremMaTU4eCKUU, TOJOBHOM M KOJIBLEBOW, MPUCTECHHBIN
JIPEHAXK

7. 3aiuTa MONMEHHBIX U MIPUOPEKHBIX TOPOJCKUX TEPPUTOPUIA.

8. 3amuTa ropoICKON TEPPUTOPUU OT 3aTOIICHUS TAaBOJKOBBIMU BOJIAMM.

Q. MeToabl HHXXEHEPHOW MOATOTOBKHU 3aTAIIMBAEMBIX TOPOACKUX TEPPUTO-

puii
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10. IloBbIiieHNe TOBEPXHOCTH TEPPUTOPUHU IO PACUECTHBIX HE3ATOILISIEMBIX
OTMETOK.

11. OOBanoBaHHUE TEPPUTOPHH.

12. Onpepenenuie HE3aTOILIIEMbIX OTMETOK.

13. DunpTpallMOHHBIN pacueT He3aTOIIIEMbIX 1aMO0.

14. TlonsTHe MOATOIJICHUE TEPPUTOPUH, APEHAK.

15.  [IpuuuHbI 3aTOIMJICHUS U TIOITOTUICHHUS.

16.  3amuTHBIE MEPONPUATHUS OT MOITOTICHUSI.

17. Kiaccudukanusi ropoJCKuX ApeHaXEH.

18. KOHCTpYKTHBHBIE AI€MEHTHI IPEHAXKEH.

19. Meroapl IpPOrHO3a MOITOTUICHHUS.

20. Tlomwem ypOBHSI TPYHTOBBIX BOJI.

21. ®unsTpallMOHHBIC PACUETHI IpEHAXKA

22. Kaxkue cucteMbl OTBOJIa BOJBI CYIIECTBYIOT

23. Meroasl 60prOBI ¢ TOA3EMHBIMU BOAAMU

24. Mertoapl 3alIUTHI OT MOATOIJICHUS! TOPOJICKUX TEPPUTOPHI

25. B3auMoCBs3b NMPOEKTUPOBAHUS AIEMEHTOB JIPEHAXHBIX CHUCTEM M dJie-
MEHTOB WHKEHEPHOTO 0J1aroycTpoiicTaa.

26.  OcHoBHbIE (HaKTOPBI U30BITOUHOTO YBJIAKHEHHS 3aCTPAaBAEMBbIX U pe-
KOHCTPYHUPYEMBIX TEPPUTOPUIA.

27. OcCHOBHBIC 3a7a4¥l U TPUHIMIBEI (HOPMHUPOBAHUS CHCTEM HHKEHEPHOTO
0o0oOpy0BaHUS HAa TOPOJACKHUX TeppHuTOpHsax. Kimaccudpukarus cucteM WHXEHEPHOTO
o0opy10BaHUS.

28.  OOumue MpUHIHAIBI pa3MEICHUS W CITIOCOOBI MPOKIAAKU TOI3EMHBIX Ce-
Tell Ha TOPOJICKUX TEPPUTOPHUAX PA3THUIHOTO (PYHKITMOHAIEHOTO Ha3HAYCHUSI (FKUJIBIC
paiioHbBI, TPOMBIIIICHHBIE TUTOIIAIKH, TTAPKOBBIC TEPPUTOPHH )

29. HmxeHepHoe 000pyI0BaHKUE TEPPUTOPHIT B OCOOBIX YCIOBHSX (CIOKHBIHI
penbed, MOATOIIICHUE, KApCT U MPOCAKK, TyYHUHUCTHIE TPYHTHI, BEYHAsI MEpP3JIOTa U
ap.).

30. Topu3OHTANBHBIN OTKPBITHIA U 3aKPBITHIN IPEHAK.

31. BepTukanmbHBIN IpeHAK.

32. KomnekTopHO-apeHaKHAs CETh B YCIOBHUSIX TOPOJCKON 3aCTPONKHU

33. Hawubonee 3¢ deKkTUBHBIN IpeHAX B YCIOBHUSIX TOPOIACKOM 3aCTPOUKHU

34. OOocHOBaHME HEOOXOAMMOCTH JPEHAXKA B TOPOACKUX YCIOBUSAX

35. KomrmiekcHbIC CHCTEMBI 3alIUTHOTO APCHAXa 3aCTPOCHHBIX TEPPUTOPUIA

6.2. Onucanmne nokasarejeil 1 KpUTepUeB KOHTPOJISA yCIIeBAeMOCTH,
ONUCAHNE HIKAJ OlleHNBAHUSA

JI7i OLIeHKH 3HAHUI, YMEHH, HABBIKOB M (JOPMUPOBAHUS KOMIIETSHIIMHU IO JIHC-
LUIUIMHE IIPUMEHSAETCS TPAAMIMOHHAS CUCTEMA KOHTPOJISI U OLICHKH YCIIEBAEMOCTH
CTYJEHTOB

IIpu ucnosp30BaHUM TPATUIMOHHOW CUCTEMBI KOHTPOJIS U OLICHKH YCIIEBAEMO-
CTH CTYJIE€HTOB JOJKHBI OBITh IIPEICTABICHBI KPUTEPUU BBICTABJICHUS OLIEHOK 3a-
YTEHO/ HE 3a4TEHO
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Kpum epuu 6bICMABJICHUA OUCHOK

YpoBeHb ycneBa-
Kpurepun ouennBanus

eMOCTH
3acityKUBaeT CTYACHT, OCBOUBIIUN 3HAHUS, YMEHUSI, KOMIICTCHIIUN 1
JocTaTouHblii TEOPETUUECKHI MaTepral 6e3 mpoOeIoB Ha BHICOKOM Ka4yeCTBEHHOM
(3a4TeHO) YPOBHE; MPAKTHUYECKNE HABBIKU MPOPECCHOHATHHOTO TPUMEHECHUS

OCBOEHHBIX 3HaHUN CHOPMUPOBAHBI.

MunumanbHblii | 3aciyXUBaeT CTYJEHT, HE OCBOMBIIUI 3HAHUS, YMEHUS, KOMIIETEHIIUU U
(He 3a4uTeHO) TEOPETUUECKHI MaTepHall, MPaKTUYECKHUE HAaBBIKK HE C(HOPMUPOBAHBI.

/. YueOHO-MeToaAnUYecKoe M MHGopMalMOHHOE o0ecreuyeHHe AU CIUIIINHbI

7.1 OcHoBHasI INTEPATypa

1. ITaBnuHOBa, . 1. BomocHaGkeHue U BOJOOTBE/ICHUE | YUCOHUK U TIPAKTH-
kyM aiis By30B / U. W. [TaBnunoBa, B. U. baxxenos, U. I'. I'yOuii. — 5-e uza., nepepad.
u norn. — Mocksa : M3gatenbctBo FOpaiit, 2022. — 380 ¢. — (Bricuiee oOpa3zoBanue).
— ISBN 978-5-534-00626-1. — Texkct : snexktpoHHbIN // OOpa3oBaTeNbHAS TLIAT-
dopma FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/488857

2. ®eodanos, 0. A. NHxkeHepHbIE CETH: COBPEMEHHBIE TPYObI U U3ETUS IS
PEMOHTa U CTPOUTENHCTBA : ydeOHoe mocobue s By3oB / 0. A. @eodanoB. — 2-¢
u31., nepepad. u non. — Mocksa : U3parensctBo FOpaiit, 2022. — 157 ¢. — (Briciiee
obpazoBanne). — ISBN 978-5-534-04169-9. — Texkcr : anexkTponHsbIit // O6pa3oBa-
tenbHas miatgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/491605

3. Kypoukun, E. 0. WNnxeHnepHbie cucTeMbl BOJOCHA0XKEHHS, BOJIOOTBEICHHUS,
TeryiorazocHadxeHus : yueonoe nocooue aisg By30B / E. 0. Kypoukun, E. I1. Jlam-
kuBckuil. — Mocksa : U3mparensctBo FOpaiit, 2022. — 151 ¢. — (Briciiee o6pa3oBa-
Hue). — ISBN 978-5-534-14904-3. — Texkcrt : anexktpoHHbIi // Obpa3oBaTenbHast
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/496957

7.2 lonoJiHMTEILHAS JIATEPATYPA

1. Xyprumn, P. E. BuyTpennue cucteMbl BOJOCHA0KEHHS U BOJAOOTBEICHUS :
yaeOHoe nocooue : B 2 yactsax / P. E. Xyprun, B. A. HeunraeBa. — Mockaa :
MUCH - MI'CY, 2020 — YacTts 1 : Bonocnaoxxenne — 2020. — 84 ¢. — ISBN
978-5-7264-2346-3. — TekcT : 21eKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/165174

2. Kabnykos, Oner Bukroposuu. SKCIUITYATAIIUA 1 MOHUTOPUHI
CHUCTEM U COOPYXXEHUM: yue6roe nocodue / O. B. Kabmykos; Poccuiickuit
rocyaapcTBeHHsbIN arpapHbiil yauBepeureT - MCXA nmenu K. A. Tumupsizena
(MockBa). — DneKTpoH. TeKCToBbIe 1aH. — Mocksa, 2018. — 286 ¢. — Kosnekmusi:
VY4eOHas u yueOHO-MeToANYECKast TuTepaTypa. — PexxuM gocryna :
http://elib.timacad.ru/dl/local/umo353.pdf

3. KoueroBa, Huna I'enHaaueBHa. CelbCKOX035IIICTBEHHOE BOJIOCHAOXKEHHE U
oOBoaHEHUE TeppuTopHil: Mmetoanueckue ykazanus / H. I'. Kouetosa, O. E. Hazap-
KHH; Poccuiickuii rocynapcTBeHHbIN arpapHblid yHuBepcuteT - MCXA nmenn K. A.
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Tumupszea (Mocksa), UHCTUTYT MenHOpanuu, BOJIHOIO XO35MCTBA U CTPOUTENb-
ctBa uMeHu A. H. Koctsikoa, Kadeapa cenbCckoxo3sHCTBEHHOTO BOJOCHAOKEHUS U
BOJIOOTBEACHUS. — DJIEKTPOH. TEKCTOBBIE AaH. — MockBa: PTAY-MCXA um. K. A.
Tumupszena, 2018. — 78 c.: puc., Tabn. — Kosuekusi: YyeOnast u yueOHO-METO1U-
yeckas ireparypa. — Pexum poctyna : http://elib.timacad.ru/dl/local/umo305.pdf
7.3 HopmaTuBHBIE PABOBbIE AKTHI

1. CIT1104.13330.2016 MuxenepHas 3ammura TEPPUTOPUU OT 3aTOTICHUSI U TIO]I-

ToruieHus. AktyanusupoBanHas penakuus CHull 2.06.15-85

8. IlepeyeHb pecypcoB HHOOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«MHTEepHET), HEOOXOAMMBIX JJI1 OCBOCHUS AUCIUILIHHBI (MOTYJIs1)

1. - OnexkTpoHHbld Katasmor Hayuno-Texnuueckoit bubnmoreku Kadenpsr
¢/x BomocHaOxeHus u BogoorBeneHust PITAY-MCXA (http://isvov.ru)(OTKPBITEIN J10-
CTYII)

9. IlepeyeHb MPOrPaAaMMHOI0 O0eciedeHUs 1 MHPOPMANUOHHBIX CIIPABOYHBIX
cucreM (NpU HEOOXOAMMOCTH)

1. www.consultant.ru Cnpasounas npasoeasi cucmema « KoncynomanmlILiiocy.

10. Onmcanre MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOJIUMOM IS OCYIIIECTBICHUS
00pa30BaTEILHOTO MPOIECCA O AUCHUILUIUHE (MOIVIIIO)

Tabnuua 7
CeegeHus 00 00eCIIe4eHHOCTH CIIENMATU3MPOBAHHBIMHU AYAUTOPUAMHU, Ka-
OMHeTaMH, JJ1a00PATOPUIAMH
HaumeHoBaHue cnenuaIbHBIX NO-
MEILEeHHH ¥ MOMEeLEeHUH I cCaMo-
CTOSATEJbHOM PadoThI
(Ne yuebHOT0 KOpIyca,
Ne aynuropun)
1 2
29/104 1. Crena-Tpenaxep-TexHOIOTMs MOHTaKa CAHTEXHUYE-
CKOTO 000py1I0BaHUs U TPYOOIIPOBO/IOB;
2. Creun "ABTOMAaTH3aMs B BOJOCHA0KEHUN U BOIOOT-
Benenun'" YI15090;
3. JJaboparopHbiit KomIieKe «OUnCTKa CTOYHBIX
BOJI»;
4. Crenp “Cucrema BOJIONOATOTOBKHU: KOATYJISALIMS
u ¢pnoxymsus” HTI-11.75;
5. Komrutekt yuebHO-1ab0paToOpHOTO
obopynoBanus "M3ydeHne KOHCTPYKIIUU U
MPUHIUIIOB PA0OTHI TEMIOOOMEHHBIX
amnmaparoB";
6. Cren — ABTOMaTU3UPOBAaHHBIN TEIIOBOM ITYHKT;
7. Ctenn — TemroBoi Hacoc KJr1acca BOJIO-BO/IA;
8. Ctenn —YcTpoiicTBO, paboTa M yueT B CUCTEMaxX
OTOIICHMSI 3/1aHMSI;

OcHalEeHHOCTH CIeuaTbHbIX IIOMEILeHHUI U oMe-
LIeHUH VISl CAMOCTOSITeIbHON PadoThl
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http://elib.timacad.ru/dl/local/umo305.pdf
http://isvov.ru)(открытый

9. Crenn — JlaTyuku pacxoja, JaBJICHUS U TEMIIEPATYPhI
B cucteme KKX;

10. Mozenp KoJibLIeBOM BOJOIIPOBOAHOM CETH

11. YcranoBka st 00pabOTKH BOJBIL.

bubmuoreka umenu H.U. XKemnes-
HOBa, JIucrBenHuuHas amies, a. 2k1.

11. Meroauyeckyne peKOMEHAAIMH CTYJACHTAM 10 OCBOCHUIO M CUHUIIHHBI
Lenp mMeTroAMYeCKHUX pPeKOMEHJALMHI — HAy4duTh CTyAEeHTa 3()(PEKTUBHBIM
npueMaMm paboThl, TOMOYb MEPEUTH OT AEATEIbHOCTHU, BBINOIHIEMON MO PYKOBOJ-
CTBOM IIPENOAABATEIA, K JEATEIBHOCTH, OPTaHU3yEMOU CaAMOCTOSTEIBHO, K 3aMEHE
KOHTPOJISL CO CTOPOHBI IIPETIOAABATEIS CAMOKOHTPOJIEM.
3axa4yu MeTOAMYECKUX PEKOMEHIalHil.
Hay4urtsb cTyaenra:

. palMOHAIBHBIM ITpUeMaM pabOThl MPU U3YYEHUH MaTepHualia U MOJAro-
TOBKE U K C/Iay€ IK3aMEHOB;

. 3¢ (PEeKTUBHO UCTIOJIB30BaTh KOHCYJIbTALUU MTPENO1aBaTEIs;

. OPUMEHATh KPUTEPUH OLIEHKH CAMOOLIEHKH IPY M3YYEHUU MaTEpHAIIa;

. pe3yJIbTaTUBHO pabOTaTh C TUTEPATYPOL;

OcHoBHBIME (hopMamMH OOYYEHHUS CTYJICHTOB SBJISIFOTCS JICKIIUU, TPAKTUUECKHE
1 J1abOpaTOPHBIC 3aHATHS, CAMOCTOSATEIbHAs pab0Ta, U KOHCYJIbTAIUH.

MeToanuyecKkue peKoMeHaalus 1o padore ¢ JIUTEPATypoil

Ocoboe MecTo cpean BUOB CAMOCTOSITEIbHON padOThI 3aHMUMAET padboTa ¢ Jiu-
TepaTypoi, SBJISIFOLIASACS OCHOBHBIM METOJIOM CaMOCTOSITEJILHOTO OBJIAJCHUS 3HAHU-
amu. [lepeueHb U 00BEM JUTEpPATYyphl, HEOOXOAUMOMN [JIi U3Y4YEHUS MUCIUTLIIUHBI
«IIpoekTupoBaHUE TOPOJCKUX APCHAKHBIX CHUCTEM), OMPEACNISICTCS MPOTPaMMOi
Kypca U JPYTUMHU METOIMYECKUMH PEKOMEHIAIIUSMHU.

Bcro nureparypy MoXHO pa3aenuTh Ha yUYeOHUKU U y4eOHbIE U METOJUYECKUE
nocoousi, HayuyHble MOHOTpapUUIeCKUe UCTOUYHUKH, HAyYHbIe TyOJUKAIMU B IEPUOIU-
yeckoi nevatu. M3 HUX MOKHO BBIJIETIUTDH JTUTEPATYPY OCHOBHYIO (PEKOMEHAYEMYIO),
JOTIOTHUTENBHYIO U IUTEPATyPy ISl YIITyOJIeHHOTO U3yUYCHUSI TUCIIUTUTAHBI.

N3yuenne TUCIUIIIMHBI ClIeyeT HAYMHATh C yueOHUKA, TOCKOJIBKY YUYCOHHUK —
ATO KHUTA, B KOTOPOU U3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUI 1O ONPEACICHHOMY TMpeI-
METy B COOTBETCTBHH C IEJSIMU M 3aa4yaMu OOy4YEeHUs, YCTAaHOBJICHHBIMU pabouei
IPOrpamMMoOi U TPEOOBAHUSIMU JTUIAKTHKHU.

[Tpu paboTe ¢ muTEpaTypOoil peKOMEHTyeTCS:

- MEJIJICHHO MPOYMUTATh TEKCT, CTAPAsICh MOHSATH CMBICIT U3JI0’KEHHOTO;

- BBIJICJIUTH KJTIOUEBBIC CJIOBA B TEKCTE;

- IOCTAPAThCS MOHATHh OCHOBHBIC UJIEU, TTIOATEKCT U OOITUH 3aMbICE] aBTOpA.

- HE TepATh U3 BHUJIa OOIIMKA KOHTEKCT U HE MOTPYKAThCSI YPE3MEPHO B JACTAIIH.

- IPOBECTU KPUTUYECKUN Paz00p TEKCTA € MOCIEAYIOIIUM KOHCIIEKTUPOBAHUEM.

- OTBETUTH MOCJE NPOYTEHUS HA BOIIPOCHI, TOATOTOBIIEHHBIE K TEKCTY.

HemanoBaxHyto poJib UTPAOT 3aMKCH, C/ICJIAaHHBIE B MPOLIECCE UTCHUSI MAaTEePH-
ana. OHU SBISAIOTCS CEPbE3HBIM MOJICTIOPHEM B MOJTOTOBKE K 3K3aMEHaM, T.K. ITO3BO-
JISTIOT BKJIIOYATh TIIYOMHHYIO TIAMSTh U BOCIIPOM3BOJUTH COJACP)KAaHUE paHEee MPOYH-
TAaHHOW KHUTH.

20



CymiecTByeT Tpu OCHOBHBIX CIOCO0A 3aIIUCH:

a) 3aMUCh MTHTEPECHBIX, BAXKHBIX IS 3aIOMUHAHUS HJIM TTOCIEAYIOIIEr0 HCTIOIb-
30BaHMSI MOJIOKEHUN U (DAKTOB;

0) mocnenoBaTebHAs 3alUCh MBICTIEH aBTOpa, MO pa3jenam, riiaBam, naparpa-
¢dam kuuru. Takas 3anuch TpeOyeT TBOPUECKOM epepabOTKU MPOUYUTAHHOTO, YTO CIIO-
COOCTBYET IPOYHOMY YCBOCHUIO COJICPKAHUS KHUTH;

B) KpaTKOE M3JI0KEHUE MPOYUTAHHOTO: COACpKaHUE CTPAHMII YKIaJAbIBACTCS B
HECKOJIbKO (pa3, cofepaHue T1aB - B HECKOJIBKO CTPAHULL CBSI3HOTO TEKCTa. ITOT BUJL
3aIKCH MPOILE, OJIMKE K TEPBOMCTOYHHUKY, HO IIPU 3TOM TBOPUYECKAsI MBICIb YATATEIIS
NacCUBHEE, a TO3TOMY YCBOEHHE MaTepuaa ciabee

BaxxHOU cOCTaBISIONMIENH HAYYHOTO U3JAHUs ABJISETCA CIIMCOK JIUTEpaTyphl, Ha
KOTOPYIO cchliaercsa aBTop. [Ipyu BO3HUKHOBEHUHU HHTEpECa K KaKOH-TO 00Cy X aaeMoit
B TEKCTE MPOoOIIEMe BCETAa €CTh BO3MOKHOCTh 0OPATUTHCA K 3TOMY CITHCKY.

KouncyabTanum ssistorcs 3ppextuBHbIMUA popMamu 00yueHrs. OHM UCTIONb-
3YIOTCS U1l OKa3aHMs MOMOLIM CTYJIEHTaM IIPU MOJArOTOBKE K TEKYIIEW W MUTOrOBOU
aTTeCTaIlH, JCKIUAM, TPAKTUYECKUM U JaOOPATOPHBIM 3aHSATHSM, a TaK)KE WUHJIUBU-
JyallbHOM pabOTHI MPENOIaBaTelIsl CO CTYICHTAMU, JKEJAIOIMMH YTITYOJIEHHO U3yUUTh
MaTepuall.

OCHOBHBIEC PEKOMEHIALMH 1JIs1 OPTaHU3AIUHM CAMOCTOSATEIbHOM PadoThI:

- Iepel U3y4€HHEM HOBOM TEMBI IPOMUTE «BXOHON KOHTPOJIBY», YTO MO3BOJIAT
BBISIBUTH U YCTPAHUTh MPOOEIIBI B 3HAHUSX;

- IPU O3HAKOMJICHUM C HOBBIM PAa3/IeJIOM MAaTEpHAIA ONPEAEIUTE Ha PELIEHNUE,
KAaKHX 337a4 OH HAIIPaBJICH B TEOPETUYECKOM M IPAKTHUYECKOM IIJIAaHE, HA KaKUe Mpo-
(deccroHaNbHBIX KOMIIETEHTHOCTH O0OpAIlleH, C KAKUMH pa3esiaMy MPEeAbIIyIIero Ma-
Tepurasa CBsI3aH;

- CUCTEMAaTHUYEeCKH MpopadaThiBaiiTe MaTepral ayJUTOPHBIX 3aHATHH (110 KOH-
CIeKTaM y4eOHOW M Hay4YHOU JIMTEPAType), BBHIMOIHSINUTE JOMAIHUE 3aJaHusl, pac-
YeTHO-TpaduuecKkue paboThl U YIIPAKHEHUS, TOTOBHTE JIOKJIAbI JUTsl BBICTYIUICHUM Ha
CEMUHAPAX U MPAKTUYECKUX 3aHATUSX, TEMATHUYECKUX JUCKYCCHUSIX U JIEIOBBIX UTPaXx;

- PEryJsIpHO NPOBOAUTE TEKYIIMHA CAMOKOHTPOJIb MPONAEHHOIO Marepuana,
NPUMEHSS JUIsl 3TOTO BOIIPOCHI U TECTHI;

- UCTIOJIB3yITE KOHCYJIbTALMK MPENoIaBaTes JJisl OJIyYeHUs Pa3bsiCHEHHUI MO
CJIOKHBIM pa3zieliaM MaTepuaia U TeKyIIero KOHTPOJIsl 3HAaHUM;

- UCTIONB3YHTE KadeapabHbIe METOJUYECKHE YKA3aHMUSI 110 BBIMIOJHEHHUIO CaMO-
CTOSITEJIbHBIX JIOMAIIHUX 3a/IaHUM, pacueTHO-TparuecKkux padboT U yNnpaKHEHUH;

Buabl u gopmbl 0TPA0OTKH NPONMYLIEHHBIX 3AHATHI
CtyaeHT, nponyCTUBLINH 3aHATHUS, 00513aH 03HAKOMUTBHCS C TEOPETUUECKUM Ma-
TEPUAJIOM I10 TEME IIPOIYILIEHHOIO 3aHATHUS; [IPEABAPUTEIILHO BBIIIOJIHUB IIPOITYIIIECH-
HBIN PAcyeT, IPUUTHU Ha KOHCYJIBTALMIO K IIPENOAABATEIIO I IPOBEPKU IPABUIIBHO-
CTHU BBIIIOJIHEHHOI'O pacyeTa.

12. MeToauuecKne peKOMeHAAIMH NPenoaaBaTeJsiM 110 OPraHu3aluy 00yUYeHus
o JUCIMUILIMHE
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1.IlpakTyeckue 3aHITUS

[TpakTHdeckue 3aHATHSI TOJKHBI TOMOYb CTY/ICHTaM 3HATh:

- OCHOBBI pacyeTa rOpOJICKUX IPCHAKHBIX CUCTEM

- YCIIOBUS TIPOSKTUPOBAHUS TOPOJCKUX IPCHAKHBIX CUCTEM

- HOpPMAaTHBHBIC TOKYMEHTHI, PErJIaMEHTHPYIOIINE MPOCKTHPOBAHHUE TPCHAK-
HBIX CHCTEM B TOPOJICKUX YCIIOBHUSX,

Ymersb:

- OTIPEICNIUTH TUIOMIAIb COOpa IPEHAKHBIX BOI;

- OTIPEICNIATH YKJIOH TOPOJCKUX TEPPUTOPHH,

- T0100paTh MaTepual Ui JPEHAKHOW CUCTEMBI

VY CTHBIN ONPOC ABJISIETCS 3aBEPLIAONIUM JTAIlOM B ITPOBEICHUH IPAKTHYECKON
paboTsl. OOBIYHO OH MPOUCXOUT B BIJI€ OTBETOB CTYACHTOB Ha BOIIPOCHI MIPEToiaBa-
tenst. CTyIeHT, I0JKEH YMETh: OTBEYaTh Ha BOIPOCHI 110 TEOPETUYECKON U IPaKTHYe-
CKOM yacTu paboThl; JEMOHCTPUPOBATH IPUEMBI pabOThI; MOSICHATH BRIOPAHHBIN CIO-
co0 00paboOTKH pe3ybTaTOB U 0OOCHOBBIBATH C/ICIAHHBIE BHIBOIBI.

[IpenonaBaTenp OLIECHUBAET OTBETHI CTYAEHTA U NPOCTABISIET pe3yibTaT 3a-
HIUTHL B pOopMe 3aueTa — 3a4TeHO / HE3aUTEHO.

IIporpammy pa3padoraJa :

Amu M.C., K.T.H., TOLICHT I e
' = (moamuce)
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PEIIEH3USA
Ha pa0ouyo nporpamMmy aucuuILInHbl «[IpoekTHpPOBaHNE TOPOJICKHUX IPEHANK-
HbIX cucrtem» OITOII BO no nanpasyienuio 20.04.02 «IIpupoaoo0ycTpoicTBO U
BO/JI0NI0JIb30BaHUE», HanpaBJeHHOCTh «[{udpoBu3anns HHKEHEPHBIX CUCTEM B
AITK»
(kBasiu(puKANUA BHINYCKHUKA — MATHCTP)

XanoBom Haptmupom Brnagumuposudem, npodeccopom kadeapsl THAPOTEXHU-
yeckux coopyxxkeHuit ®I'bOY BO PI'AY - MCXA umenu K. A. TumupsizeBa 10KTopom
TEXHUYECKUX HAYK (Jlajiee Mo TeKCTY PELeH3EHT), MPOBeeHa pelieH3us paboyeit mpo-
rpamMMbl AucuuIUInHb «[IpoekTrupoBanue ropoackux apeHaxusix cucrem» OITOIT BO
no HanpasyeHuto 20.04.02 — «IIpuponoo0ycTporiCTBO U BOAOIOIB30BAHUEY, HAIPAB-
neHHocTh «lludpoBuzanus nnxenepusix cucreMm B AIIK» (kBamudukaius BbITyCK-
HUKa — Maructp) pazpadborannoit B ®I'bOY BO «Poccuiickuii rocy1apcTBEHHBIH ar-
papubiil yHuBepcuteT — MCXA umenu K.A. TumupsizeBa», Ha kadeape cerbCKoXo-
3SIICTBEHHOTO BOJOCHA0KEHUSI, BOJJOOTBEICHHSI, HACOCOB M HACOCHBIX CTaHIMH (pa3-
padoTunk — Ay M.C. TOIEHT K.T.H.)

PaccmoTpeB npeacTaBiaeHHBIC HA PEIICH3UIO MaTePUATBI, PEIIEH3CHT TPHIIET K
CJICTYIOIITUM BBIBOJAM:

1.TlpenwsBiennas pabodas mporpamma IUCIUTIINHBI «lIpoekTrpoBanue To-
POJICKMX JPEHAXHBIX CHCTeMY (janee mo TekcTy [Iporpamma) cooTBeTCTBYET Tpebo-
BanusiMm ®I'OC no nanpasnenuto 20.04.02 — «[Ipupom000yCcTpOHCTBO U BOAOIIONH30-
BaHue» [IporpaMma CoIEPKUT BCE OCHOBHBIE Pa3fieiibl, COOTBETCTBYET TPeOOBAHUAM
K HOPMaTUBHO-METOJIUYECKUM JOKYMEHTaM.

2. [IpencraBnennas B [IporpamMMe akTyajJbHOCTH Y4YEOHOW TUCIUILIMHBI B
pamkax peanuzanuu OITOIT BO He noexKuT COMHEHUIO — TUCIUILUIMHA OTHOCUTCS K
(bakynbTaTUBHON yacTu yueoHoro 1ukia — OT/I.

3. lIpencraBnennsie B [IporpamMme mesim TUCIMIUIMHBI COOTBETCTBYIOT TPEOO-
BanusiM OI'OC nanpasnenus 20.04.02 — «I[IpupomnooOycTpoicTBO U BOAOIOIB30BA-
HUE

4. B cootBetcTBUH ¢ [Iporpammotii 3a quctuminion «IIpoekTupoBaHue ropo/i-
CKHX JPEHAKHBIX CHCTEM» 3aKkpericHo 3 kommeTenumii. {uciummna «IIpoextupo-
BaHHE FOPOJCKUX APCHAXKHBIX CHCTEM» U NpeacTaBieHHas [Iporpamma criocoOHa pe-
IM30BaTh UX B OOBSIBICHHBIX TPEOOBAHUSIX.

5. PesynbTaThl 00y4eHusi, mpencTaBieHHbie B [Iporpamme B KaTeropusix
3HATh, yMETh, BIAJETh COOTBETCTBYIOT CHIEIU(UKE U COICPKAHUIO TUCITUTUINHBI U JIe-
MOHCTPUPYIOT BO3MOXXHOCTH MOTYyUEHHUS 3asBJICHHBIX PE3YJIbTATOB.

6. O6mmas Tpy10EMKOCTh TUCIUTIINHBI «[IpoekTHupoBaHUE TOPOJACKUX JAPECHAK-
HBIX CHCTEM» COCTaBJISICT 2 3a4ETHRIX eANHMIIBI (72 Jaca).

7. Nudopmanus o B3aMMOCBSI3U U3y4aeMbIX TUCHHUILIMH U BOIPOCAM UCKJITI0Ye-
HUS TyOJMPOBaHUSI B COJEPKAHUM JUCIMIUIMH COOTBETCTBYET JIEWCTBUTEIILHOCTH.
Hucuunnuna «IIpoekTupoBaHne TOPOJCKUX JIPEHAKHBIX CUCTEM» B3aMMOCBSI3aHA C
napyrumu guctumaamMu OITTOIT BO u Yye6Horo miana no Hanpasienuto 20.04.02 —
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«[IpupoaooOycTpoOICTBO M BOAOIOJIB30BAHUE» U BO3MOKHOCTH AyOIMPOBAHUS B CO-
Jep>KaHUU OTCYTCTBYET. [I0CKONIBbKY NUCIUIUIMHA HE TIPEelyCMaTPUBAET HAIMYHUE CIIe-
UAJBHBIX TPEOOBAHUN K BXOJHBIM 3HAHUSM, YMEHUAM U KOMIIECTCHIUSM CTYJ/ICHTA,
XOTS MOXET SIBJIATHCS MPEIIIECCTBYIONIEH I CeHMAIbHBIX, B TOM 4Hcie mpodeccu-
OHAJIBHBIX JAUCIUIUIMH, UCTIOJB3YIOMUX 3HaHUA B obnactu [IpuponooOycTpoicTBO U
BOJIOTIOJIb30BaHUE B TPO(PECCHOHATBLHON AESITENIbHOCTH MarucTpa Mo JIaHHOMY
HaIpaBJICHUIO MOATOTOBKHU.

8. IlpencraBnennas IIporpamma mpenmnosaraet UCHOIb30BAaHUE COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJOTHI, UCIIONB3YEMbIC TPU peaTH3aIN PA3TMYHBIX BHIOB
yueOHol paboThl. DopMbI 00pa30BATENBHBIX TEXHOJIOTHI COOTBETCTBYIOT Clien(UKe
JTUCITUTITHBI.

9. Ilporpamma mucuuruinHbl «[IpoekTupoBaHNE TOPOACKUX NPEHAKHBIX CH-
CTEM» IpeAroiaraet 5 3aHsITUN B UHTEPAKTUBHOU opMe.

10.Bunpl, cogepxanue 1 TPyJ0EMKOCTh CAMOCTOATEIBHON pabOThI CTYIEHTOB,
npejcTaBieHHbIe B [IporpamMmMme, COOTBETCTBYIOT TPEOOBAHUSAM K MMOATOTOBKE BHITYCK-
HUKOB, cojepxkamumcsa Bo ®I'OC BO nanpasnenus 20.04.02 — «IIpupogooOycTpoii-
CTBO U BOJIOIIOJIb30BAHUEY ..

11.TIpencraBnenusle u onvcanubie B [I[porpamme ¢popMbl TeKyIie OleHKH 3Ha-
Hull (ompoc, kak B (hopMe 0OCYKIAEHHs OTJENbHBIX BOIPOCOB, TaK U BBICTYILJICHUS U
y4acTue B TUCKYCCHSIX U T.J.), COOTBETCTBYIOT ClielM(UKE TUCIUTUIMHBI U TPeOOBa-
HUSM K BBIITYCKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJIA 3HAHUW CTYIAEHTOB, MPETyCMOTPEHHAs
[Tporpammoii, ocymecTBasieTcs: B popMe IK3aMeHa, YTO COOTBETCTBYET CTaTyCy JHUC-
LUUIUIMHBL, KaK JTUCHMIUIMHBI (PaKylIbTaTUBHOM yacTu yuyeOHoro nukia — @TJ OI'OC
Hanpasnenus 20.04.02 — «IIpupogoodycTpoiCTBO U BOJAOMOIB30BAHUEY.

12.®opMbl OIIEHKH 3HAHUM, TpeacTaBieHHble B [Iporpamme, COOTBETCTBYIOT
cnienuuKe TUCIUILTMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

13. VYuyeOHO-MeTOAMYECKOE OOECIeUCHUE IUCIUIUIMHBI MPEICTABICHO: OC-
HOBHOM nuTepaTypoit — 1 ncrounuk (0a30BbIl yUeOHUK), JOTIOTHUTEIBHON JTUTEPATY-
poif — 2 HAaMMEHOBaHU, TEPUOANICCKUMU U3AaHUSIMHU — 0 ICTOYHUKOB CO CCHUIKOM Ha
AIIEKTPOHHBIE pecypchl, UHTepHET-pecypchl — 1 HCTOUHMKA U COOTBETCTBYET TpeOOBa-
HussM OI'OC nanpasnenus 20.04.02 — «[Ipupom000yCTpOHCTBO U BOAOIIOIH30BAHUE).

14. MaTepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCIUIIIIMHBI COOTBETCTBYET CIie-
muduke TucuIuiHbl «[I[poeKTHpoBaHUE TOPOACKUX APEHAKHBIX CUCTEM» U o0ecte-
YHBACT MUCIIOJIb30BAHNE COBPEMEHHBIX 00pa30oBaTEeNbHBIX, B TOM YHCIIE MHTEPAKTHB-
HBIX METOJIOB OOyUYCHHS.

15.Metonnyeckue peKOMEHIAINH CTYACHTaM U METOJMUYECKHE PEKOMEH AU
IPEroAaBaTelsiM M0 OPTaHNU3alUK 00YICHHS 10 AUCIUILIIMHE TAI0T MPEACTaBICHUE O
cnenuduke o0yuenus no gucuurnie «[IpoexTupoBaHue ropoACKUX APEHANKHBIX CH-
CTEM.
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OBIIUE BbBIBO/IbI

Ha ocHoBaHuuM npoBeIeHHON PElIeH3UU MOKHO C/eNIaTh 3aKI0YEHUE, 4TO Xa-
paKkTep, CTPYKTypa U cojiep:kaHue padoueit mporpamMmbl AUCHUIUIMHBI «[IpoexkTrpoBa-
HUe ropojackux apeHaxHbix cuctem» OIIOIT BO no nanpasnenuto 20.04.02 — «I1pu-
PO1000YCTPONUCTBO M BOJOIOJIB30BAHKEY, HampaBlieHHOCTh «{udpoBuzanus nnxe-
HepHbIX cucteM B ATTK» (kBanudukanus maructp), pazpadorannas Amu M.C., K.T.H.,
JO1IeHTOM cooTBeTCcTBYET TpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM KO-
HOMUKH, PhIHKA TPY/a U MO3BOJIUT NPH €€ pean3aliii yCIenHo 00ecneduTs GopMu-
pOBaHUE 3aBJICHHBIX KOMIICTCHITUH.

Peuensent: XanoB H. B., npodeccop kadeapbl rTHAPOTEXHUUECKUX COOPYKEHHIM
OI'bOY BO «PTAY-MCXA um. K.A. Tumupsizeay,
JOKTOpP TEXHUYECKUX HAYK.
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