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AHHOTAIMSA

VuyeOHas JUCHUIIIINHA «I HAPpaBJIMKA U MHXKCHCPHAA THAPOJIOTUA) ABJIACTCA

BAKHOM COCTaBHOM YacThi0 YUeOHOro IjiaHa MOATOTOBKM aCMHPAHTOB MO HaIpaB-
nenuto noarotoBku 08.06.01 TexHuka W TEXHOJIOTMUA CTPOUTEIHLCTBA HAIPABJICH-
HOCTh _«['M/IpaBIuKa U HHKEHEPHAs TUIPOJIOTUSD .

OcHoBHasl 3aja4a yueOHON NUCHUIUIMHBI « MIpaBiyuKa U UHXEHEpHAs TH]I-
postorusi» (nanee I'MI')— moaroroBka acnMpaHTOB K CEPhE3HBIM HAYYHBIM HCCIIE-
JIOBAaHUSIM, OCBOCHHE MMM JOTOJHUTEIBHBIX MO CPABHEHHUIO C OaKalaBpuaToM H
MarucTpaTypol TEOPETHYECKUX U IMPAKTUYECKUX HABBIKOB, YMECHHU W 3HAHUMN B
00JIaCTH TUAPABIMYECKUX HMCCIEIOBAHUNA, BOAHBIX PECYpPCOB, UX MOHUTOPHUHTA,
METOIUKHU THIPOJIOTUYECKUX IPOrHO30B, MOAEIUPOBAHUS TUAPOJIOTMUYECKUX IIPO-
LIECCOB, YIPABJICHUS PEYHBIM CTOKOM, aHAJIM3a BIMSAHUS aHTPOIOT€HHBIX (aKTo-
POB Ha BOJHBIE PECYPCHI, KIMMATUYECKUX U TUAPOJIOTHYECKUX PUCKOB, 00YCIIOB-
JIEHHBIE ONACHBIMU ITPUPOJIHBIMHA Y TEXHOTEHHBIMHU IPOLECCAMM.

Jucnnmumnaa «I'mapaBinuka 1 MHXEHEpHAs TUAPOJIOTHS) B CUCTEME UHIICe-
HepHoe 0e10, MEeXHOI02UU U MeXHUYeCKue HayKu N3y4aeT METOAUKY U TEXHOJIO-
TMI0 MHKEHEPHO-TUAPOJIOTHYECKON TEMATUKH HApsALy ¢ KOMIUIEKCHBIM BOAOIIOJb-
30BaHUEM U CBS3aHHBIX C 3TUM MHOTO(AKTOPHBIX 3aJad YIPABJICHUS BOIHBIMHU
pecypcamu. M3nararorcst BOIPOCH! aHAIM3a U OLIEHKU PACIOJIaraéMbIX BOJIHBIX pe-
CYypCOB, UX CTATUCTUYECKOI'O aHaIM3a BMECTE C TEOPUEN U NMPAKTUKOU CTOXACTHU-
YECKOr0 MOJEIHUPOBAHUS; YIIIYOJIEHHOTO W3Y4YeHUs (PU3UKH THUIPOJOTHYECKHUX
IIPOLIECCOB, ONUPAACh HA HAYYHBIE TUAPABIMYECKAE UCCIENOBAHNS U UCITOIb30Ba-
HUE€ Pa3HOr0 poJa MaTEMaTHYECKUX MOJENEH; JOJITOCPOYHOIO U KPATKOCPOYHOIO
MIPOTHO3UPOBAHUSI €CTECTBEHHBIX U TEXHOTE€HHBIX MPOIIECCOB U SIBICHUH, PopMHU-
PYIOLIMX COLHMAIBHO-DKOHOMUYECKUE PUCKH, MOJECIMPOBAHHUs ITOJIOBOJMM M Ia-
BOJKOB. ACIHHpaHThI IMOJIYYaroT IPEICTaBICHUE O METOJOJIOTMM HAYYHOU Jes-
TEIBHOCTH B 00JIACTH MPOOJIEM, CTOSALIMX MEpe]] BOJOXO3SIHCTBEHHBIM KOMILICK-
coM PO, Bkitouass Hay4yHYIO MOAAEPKKY ['O0CynapCTBEHHOW BOJHOW CTpaTEeruu U
HaunonaneHOM T1IpOrpaMMbl pPas3BUTHS OTEYECTBEHHOI'O BOJIOXO3SMCTBEHHOTO
KOMILJIEKCA.

PaccmatpuBaroTcs COBpEMEHHBIE TEXHOJIOTMM UM MHCTPYMEHTAPUI THIIpPaB-
JMYECKUX U TUIPOJIOTMYECKUX U3MEPEHUN M MCCIECIOBAHUM BOJIHBIX PECYPCOB U
XapaKTEepUCTUK BOJHOIO ITOTOKA.



OO6m1ast TpyI0eMKOCTh y4eOHOM TUCHUIUIMHBI «[ WapaBivKa U WHKEHEpHas
TUAPOJIOTUS) COCTABISIET 6 3a4eTHBIX €11., B 00beme 216  dyacos.

KonTposb 3HaHUN acUpaHTOB MPOBOJAUTCS B (hOpME TEKYyIIEH M MPOMEKY-
TOYHOM aTTECTALINH.

Tekymass arrectauudsi AaclUpPaHTOB — OLEHKA 3HAHUM W YMEHUU
MPOBOAUTCSL MOCTOSHHO HAa MPAKTUYECKUX 3aHSTUSX C MOMOIIBIO BBIOJHEHUS
WHJIMBUIYaJIbHBIX TBOPUYECKHUX 3aJaHUM, CBSI3aHHBIX C TEMOW IUCCEPTALUM, YCT-
HBIX JIMCKYCCHMM Ha CEMHHapax IO pa3jIMuyHbIM TeMaM Kypca, OIEHKH CaMOCTOs-
TeJILHON PabOoThl aCIIUPAHTOB.

[IpomexyTouHasi aTTecTalusl aCUPAHTOB MPOBOAUTCSA B (popMe UTOTOBOIO
KOHTPOJISI IO IUCUUTIUIMHE — KaHIUIATCKOTO YK3aMEHa.

Benymme npenoxasareaun: npod. Memaiisinos I'. X, npod. Patkosuu JI.JI.,



1. Heau u 3axa4u JUCHMUILIMHBI (MOLYJIA)

«I'uapaBinvKa ¥ UH>XEHEPHAsS TUIAPOJIOTHSD)

[{enbto n3ydyeHuss AUCUUIUIMHBL ««[ MapaBirKa U MHKEHEPHAs TUAPOIIOTUSD) SBJISI-
€TCSI OCBOCHHUE aCTMPAHTAMU TEOPETUUECKUX U MPAKTUUYECKUX 3HAHUU, TpUoOpe-
TEHWE YMEHUN U HaBBIKOB B 00JIACTU TUAPABIMYCCKUX MCCIICOBAHUMN, BOJHBIX pe-
CypCOB, X MOHUTOPUHTA, METOJAUKH THAPOJOTHYECKUX MPOTHO30B, MOAECIUPOBA-
HUSI THAPOJIOTMYECKUX TPOIECCOB, YIIPABJICHUSI PEUYHBIM CTOKOM, aHaIM3a BIIUS-
HUSI aHTPOIIOT'C€HHBIX (PAKTOPOB HA BOJHBIC PECYPCHI, KIUMATUUECKUX U THIPOJIO-
IMYECKUX PHUCKOB, OOYCIIOBJICHHBIC ONACHBIMU IPUPOJHBIMU U TEXHOT'E€HHBIMHU
MpoIecCaMH, MO3HAHUS 3aKOHOMEPHOCTEH, CBSA3aHHBIX ¢ (DYHIIMOHMPOBAHUEM BO-
JIOXO3SIMCTBEHHBIX CHUCTEM B YCJIOBHUSAX BBICOKOW CTENEHW AHTPOIIOTEHHOIO BO3-
JICUCTBUSL.

2. MecTo nucuunnHbl (MoayJsi) B crpykrype OOII

JucuumiiHa OTHOCHUTCS TI0 XapaKTepy OCBOCHHUS K 0053aTeIbHBIM AUCIUIIIIMHAM
BapuatuBHoM yactu OOII cornacHo yueOHOMY IJ1aHy.

JucunminHa «['MapaBiavika ¥ MHKEHEPHAsl TUAPOJIOTHUS» BKIIIOYEHA B TIEpe-
yeHb @I'OC BO (ypoBeHb MOATOTOBKY KaJpOB BhICIICH KBandukanuu), B biok 1

«Jluctumnauuel 6a3oBoit yactu». Peanuzanus B qucuuiuiuHe «[ wapaBivka U UH-
xkeHepHas ruaposiorus» TtpedoBannii ®I'OC BO (ypoBeHb MOATOTOBKH KaJapoOB
Boiciied kBadukanuu), OITOIT BO u YueOHoro miaHa mo HarpaBJIeHUIO MOJIO-
TOBKH «[ MIapaBivika U MHKEHEPHAsK TUIPOJIOTHS».

[IpeamecTByOmuUMH KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
JUCLHUIUIMHA SIBISIIOTCA: «OpraHu3anus M IUIAHUPOBAHWE HAyYHBIX HCCIEIOBa-
HU», «O0paboTKa IKCTIEPUMEHTATBHBIX JaHHBIX).

JlucuurinHa sIBJISIETCS OCHOBOIIOIAraronieid B yaeOHOM IjIaHe MOJATOTOBKHU
aCIMpPaHTOB IO HANPABJICHUIO MOATOTOBKHU 05.23.16 , Ha-

MMpaBJICHHOCTL FI/I,Z[DaBJ'II/IKa U MHXCHCPHAsA THIPOJIOTHA

Oco0eHHOCThIO YyUeOHOW aucuMIuInHbl  «[ UapaBiauka U WHKEHepHas TUM-

POJIOTHSI» SBJSIETCS MUPOKUNA OXBAT TEM, CBSI3aHHBIX C BOJHBIM (DAKTOPOM, TOMU-
HUPYIOIIAsi B JAaHHOM HaIlpaBJICHUU MOATOTOBKU. AcnipanTaM B obsactu ['mapas-
JUKA U WHXXCHEPHOW TUIPOJOTUM HEOOXOAMMO 001anath QPyHIaMEeHTaIbHBIM Oa-

30BBIM 00pa30BaHUEM, TJIABHBIM OOpa30M B YAaCTH TaKWX HAYYHbBIX JAMCIMIUIAH,
KaK TMAPABINKA, TUAPOJIOTHS, PETYJINPOBAHUE CTOKA, BOJTOXO3CTBEHHBIE CUCTE-
MBI ¥ BOJIOIIOJIB30BaHUE. JTO IPEAIoiaraeT 3HaHUsl IPUHIUIIOB U METOI0B KOM-
IIJIEKCHOT'O BOJOIIOIB30BaHus, AETAJIbHOIO aHAIN3a COCTOSHUS BOJIHBIX PECYPCOB,
COBPEMEHHBIX METOJ0B TUAPABIMYECKAX UCCIEIOBAHNMN.



3. O0mast Tpy10eMKOCTh M CHUIJIMHBI (MOXYJIS)

TpynoeMKOCTh AUCIUILUIMHBI COCTABISAET 6 3a4eTHBIX eauHUI, 216 yacos, U3 Ko-
TOpbIX 14 yacoB cocTaBiseT KOHTaKTHas paboTa aclupaHTa ¢ IpenojaBaTesieM
166 yacoB cocTaBisIeT caMOCTOsATEIbHAs paboTa acrupanTta, 36 4acoB MOATOTOBKH
K KaHIUJATCKOMY 2K3aMEHY.

4. IlianupyeMble pe3y/ibTaThbl 00y4eHHUs M0 JMCUMILINHE.

]_II/ICHHHJII/IHa JOJIDKHA q)OpMI/IpOBaTB CJICAYIOIIMEC KOMIICTCHIIUM.

* YHHMBePCAJbHBIMH KOMIIETEHUMH:

— CIOCOOHOCTBIO K KPUTHYECKOMY aHalu3y U OIIEHKE COBPEMEHHBIX
HAyYHBIX JTOCTI)KCHHUM, TEHEPUPOBAHUIO HOBBIX HJICH TPHU PCUICHUU
WCCJICIOBATEILCKUX U MPAKTUICCKUX 337a4, B TOM YHCIIC B MEKIHC-
muruHapHeIX oonactax (YK-1) (kapma xomnemenyuu npunacaem-
cs);

— CIOCOOHOCTBIO MPOEKTUPOBATH U OCYIIECTBISATH KOMIUJIEKCHBIE HC-
CJIEIOBAHUSA, B TOM YHCIIEC MEXIUCIUIUIMHAPHBIE, HA OCHOBE IEJIOCT-
HOTO CUCTEMHOTO HAYYHOTO MHUPOBO33PEHHS C MCIOJIb30BAHUEM 3HA-
HUI B 00actu uctopun u punocopun Hayku (YK-2) (kapma xomne-
MeHYuY npuIacaemcs),

— TOTOBHOCTBIO Y4acCTBOBATh B PabOTE POCCUUCKHX U MEKITYHAPOIHBIX
WCCIICOBATEIHLCKUX KOJJIEKTUBOB IO PEIICHUIO HAYYHBIX M HAYYIHO-
obpazoBatenbHbix 3anad (YK-3) (kapma xomnemenyuu npunacaem-
c);

e oOmenpodeccHOHATbHbIE KOMIIETEHIIUM:

— BJIAJICHUEM METOJIOJIOTHEN TEOPETUYECKUX W DKCIEPUMEHTAIBHBIX
uccienoBanuii B oomactu crpoutenabctBa (OIIK-1) (kapma xomne-
MeHYuy npuIacaemcs);

—  CIIOCOOHOCTBIO K Pa3pabOTKE HOBBIX METOJOB HUCCIEAOBAHUSI U HX
MPUMEHEHHUIO0 B CAMOCTOSITEIbHON HAYyYHO-UCCIIE0BATEIILCKON TSI TEIBHO-
ctu B obiactu crpoutenberBa (OIIK-6) (kapma kxomnemenyuu npunracaem-
cs);
—  TOTOBHOCTBIO K TPEIOaBaTEILCKON JCSITCIHLHOCTH IT0 OCHOBHBIM 00-
pa3oBaTeIbHBIM MpOrpamMMam Beiciero oopazoBanus (OITK-8)

e npodeccuoHaTbHbIE KOMIIETEHIIUH

— CIMOCOOHOCTHIO BBISIBIISATH HAYYHBIE U TEXHUYECKUE MPOOIEMBI THAPO-
JIOTUYECKOTO ¥ THAPABINYCCKOTO O0SCIICYCHHUS BOJHOTO X0351CTBA U
rugpoTexHuueckoro crpouteibctBa (I1K-1) (kapma xomnemenyuu
npunacaemcsi);

— CIOCOOHOCTHIO pa3pabaThiBaTh METO/IbI IPUMEHEHHUS 3aKOHOB PaBHO-

BECHSI M JBUKEHUS KUIKOCTEH (B TOM 4uciie MHOTO(hA3HBIX), a TAKKE
3aKOHOMEPHOCTEH (HOPMHUPOBAHMS THAPOJIIOTHIECKOTO, PYCIOBOTO U



JEI0TEPMUYECKOTO PEXUMOB BOAHBIX OOBEKTOB Ul PELICHUS IpU-
knaaubix 3anad (I1K-2) (kapma komnemenyuu npunacaemcs)
OcBoeHue yueOHOU AMCUUIUIMHBI « UapaBinuka U MH)KEHEPHAsk THIPOJIOT
HaIpaBJIeHO Ha (POPMUPOBAHUE Y aCIIMUPAHTOB BbIIIEHA3BAHHBIX KOMIIETEHIIHIA,
NpEICTaBICHHBIX B Tabnuie 1 B COOTBETCTBUU C MEPEYHEM 3HAHUN, YMEHUH U Ha-
BBIKOB, TPUOOPETAEMBIX aCIUPAHTOM B IPOLIECCE U3YUYEHHUS Kypca.
KonTposb 3HaHul acMpaHTOB MPOBOAMUTCA B (hOpMe TEKYyIIEH U MPOMEXKY-

TOYHOM aTTECTAIIUH.

Tekymas arrectanusi aClIMPAHTOB — OLICHKA 3HAHUWA U YMEHUW MPOBOJAUTCA
MOCTOSIHHO HAa MPAKTUYECKUX 3aHSATUSIX C MOMOIIBIO PETYJISIPHOrO0 KOHTPOJIS 3Ha-
HHUM IIyTEM TECTUPOBAHUS, KOJUIOKBUYMOB M JUCKYCCHH IO TEMaTHUKE AUCCEPTa-
[IUH aCTIMPAHTOB, OIICHKH CAMOCTOSITEIIbHON pabOThl aCIUPAHTOB.

[IpomexyTouHasi aTTecTalusl aCUPAHTOB MPOBOAUTCS B (DOpME UTOTOBOTO
KOHTPOJISI IO IUCUUTIUIMHE — KaHIUIATCKOr0 YK3aMEHa.



Taomuna 1

[Inanupyemsble pe3yabTaThl O0yUYeHHUs 110 AUCIUIUITMHE [ MapaBinKa U MHKEHEpHas TUAPOJIOTHS, COOTHECEHHBIE C
IUIAaHUPYEMBIMU pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTeNbHON MPOrpaMMbl aCTUPAHTYPBI

CKHX U SKCIICPUMCHTAJIbHBIX UCCJIC-
I[OBaHI/Iﬁ B 00JacTu CTPOUTCIILCTBA

00JacTl TEOPETHUECKUX U
HKCIEPUMEHTANIBHBIX HCCIIe-
JIOBaHHM B 00JIaCTH CTPOU-
TEJIbCTBA

pabaThIBaTh pe3yabTaThl DKCITE-
PUMEHTAIBHBIX UCCIEN0BAHUMN

No Kon Conepanie (opMupyeMbIX B pesynbrare nzydeHus: AMCUMILTUHBI(MOYJIs1) 00y4aronuecs JOMKHbBI:
| KoMTe KOMIETCHIUI 3HaTh YMETH BJIAJIETH
TEHIUHU

1 VK-1 CrocoOHOCTh K KPUTUYECKOMY aHa- | IPUHLUIBI  yOpaBieHUs u| GOpMynInpoBaTh BOJOXO3AHCT- | lOCTaTOYHOM TEXHUYECKOM
T3y U OLEHKE COBPEMEHHBIX Hay4- |pAllMOHAIBHOTO  HCIOJb30-| BEHHBIE MPOOJIEMBI PEUHBIX SPYIUIUEH I TOHUMAHHUS
HBIX JOCTW)KCHUH, T'€HEpHUPOBAHUIO |BaHMUS BOJHBIX PECYpCOB;| OacceilHOB pOJIN Hay4YHBIX HCCIICAOBaHUN
HOBBIX HJICH MPU PEHICHUH MCCIIEN0- | e U 3aa4d BOJIHOTO XO- B PEIICHUH 3a/1a4 TOCy1apCT-
BaTEJIbCKUX M TPAKTHYECKUX 3ajad,|3sicTBa BEHHOW BOJTHOH MOJIMTUKU
B TOM 4YHCJE€ B MEXIUCIHUILIAHAP-
HBIX 00J1aCTAX

2 VK-2 CHOCOOHOCTBIO IPOSKTHPOBATH H [Tpuntune! mmanupoBanust | [lmanupoBats Hay4dHYIO 1€5- HaBpikamu muiaHupOBaHMS Ha-
OCYIIECTBIISATH KOMIUICKCHBIE MICCIIe- | HAYYHOH JIESTEIbHOCTH, B TENBHOCTb, B YACTHOCTH II€JIe- | yYHO-MCCIIeI0BATENbCKON pa-
JIOBaHUS, B TOM YHCJIE MEXKIUCIHUIT- |9aCTHOCTH HAyYHBIX OKCIIe- |BbIe (TUApPABIMYECKHE ) HAyd- |OOTHI OJIM3KON K TEME Juccep-
JMHAPHbIE, HA OCHOBE IIEJIOCTHOIO | PUMEHTOB U KOMIUIEKCHBIX | HbI€ 3KCIIEPUMEHTHI U THAPOJIO- | TAllUH
CHCTEMHOT'0 HAyYHOTO MUPOBO33pe- |UCCIIeTIOBAaHUNA B O0JIACTH r0-BOJIOXO3SICTBEHHBIE HCCITE-
HUS C UCTIOJIb30BaHUEM 3HAHUH B BOJIHOT'O XO3sICTBA JIOBaHUS 10 KOMILJIEKCHOM BOJI-
obnactu ucropuu 1 guiocopuu HO-pECYpPCHOM TeMe
HaYKH

3 VK-3 TFOTOBHOCTHIO y4acTBOBaTh B padoTe | CylecTBYIOLIYI0 OOCTaHOB- | YMeTh nmojajiepkuBath npodec- |HaBbikamu ananmuza 3apyOex-
POCCHMCKMX M MEXIYHapOAHBIX MC-|Ky B 00JaCTH TMApABIMYe- |CHOHAIBHYIO TUCKYCCHIO C HOW JTUTEepaTypbl U CPaBHEHUS
CJIEZIOBATENICKUX KOJJIEKTHBOB 10 | CKUX U TUAPOJIOTHIECKUX WHOCTPAHI[AMH TP HAJIMYAK | METOJIOB UCCIICIOBAHUIA
PELICHUI0O HAy4YHBIX M  HAy4yHO- | UCCIIEIOBAaHUM B Pa3BUTHI HepeBOIYMKa (S3bIKOBbIC 3HA-
00pa3oBaTeNbHBIX 3a/1a4 cTpaHax EBpombI v Apyrux  |HUS 00ECIIEYNBAIOTCS COOTBET-

KOHTHHEHTOB CTBYIOIIEH AUCHUIUINHON)
4 OIIK-1 |Bnanmers Merononorueil TeopeTude- |COBPEMEHHbIE JOCTHKEHUS B | IUIAHUPOBATh, IPOBOJIUTH U 00- | METOIUKOM 00paboTKH pe-

3YJIBTATOB SKCIICPUMCHTAJIb-

HBIX THAPABINYCCKUX UCCJIC-
)IOBaHI/Iﬁ U TUAPOJIOTUYCCKUX
OKCIICPUMCHTOB




OIIK-6 |CnocoOHoCTb K pa3paboTKe HOBBIX |COBPEMEHHBIE METOJbl HC- | IPUMEHSATH Pa3pabOTaHHbIE Me- | CTIOCOOHOCThIO KOHCTPYKTHB-
METOJIOB MICCIICIOBAHUS U UX MPH- | CJICOBAaHUA B 00JACTH TIO- | TOABI UCCIEAOBAHUS B CAMO- HOTO aHaJIN3a Pe3yJbTaToB
MEHEHHIO B CAMOCTOSITENIbHOM Hay4- |CTAHOBKM  TUIPABINYECKHX | CTOSTEIILHON HAYYHO- 9KCIIEPUMEHTOB, U3MEPEHUIA
HO-HCCIIeIOBATEIILCKOM JACATEILHO- | IKCIIEPUMEHTOB,  (YHKIIMO- | HCCIICIOBATEICKON ACSITENb- | TUAPOJIOTHYECKUX BEIMIHH
CTH B 00JIaCTU CTPOUTEIHCTBA HUPOBAaHUSA M CO3JaHUSA BO-|HOCTH B 00JIACTH aHAJIM3a BOJ-
JIOXO3SMCTBEHHBIX CHCTEM | HBIX MPOOJIEM U BOJAOXO3SICT-
BEHHOT'0 CTPOUTEIHCTBA
OIIK-8 |roTOBHOCTBIO K TPEIMOAaBATEIHCKON |3HATH HA0Op KOMIICTCHIIMI | YMETh MPOBOIUTH MPAKTUYE- | -ONBITOM IPOBEACHUS 3aHATHN
NESTENIbHOCTH TI0 OCHOBHBIM 00pa- |0akanaBpuaTa M MAarucTpa- | CKUe 3aHSATHUS U OTAENbHbIC C TPYIIIIaMU CTYJCHTOB
30BaTEIBHBIM MMPOTPAMMAaM BBICIIETO | TYPHI TI0 HAIPABJICHUSM O0- | JICKIIMH 10 YCMOTPEHUIO Hay4- |-CIIOCOOHOCTHIO BECTH KOJUICK-
00pa3zoBaHMs paszoBanms 08.00.01 HOT'O PYKOBOIUTENS MO JUCIU- | TUBHYIO MPO(PECCUOHATBHYIO
TUTHHAM | JTUCKYCCHIO, OIICHUBATh 3HAa-
-TUpaBIKA HUS CTYJCHTOB
-peryimpoBaHUe CTOKa
-BOJIOXO3A1CTBEHHBIE CUCTEMBI
¥ BOJIOTIOJIb30BaHHE
I[1K-1 CnocoOHOCTh BBISBIIATH HAayYHBIE H |- 3aKOHOMEPHOCTH pacIipe- |-UCIMOJIb30BaTh METOJbI KPATKO- |- METOJIUKON JOJTOCPOYHOTO
TEXHUYECKHUE TTPOOJIEMBI THAPOJIOTH- | ISICHUS 3allacOB ITOBEPXHO- | CPOYHBIX TPOTHO30B PACXOOB | TIPOTHO3a CTOKA PEK U MPHUTOKA
YeCKOr0 W TUAPABIUYECKOr0 00ec-|CTHBIX U MOA3EMHBIX BOJ U YpOBHEH BOJbI, OCHOBAHHBIX | BOJBI B BOJIOXPAHIIIUIIE
MIEYCHUS BOJHOTO XO3SHCTBA W TH[I- |0 TEPPUTOPUU U BO BpPEMeE- | HA 3aKOHOMEPHOCTSIX JBMKCHUS |- METOJTUKON IMPOTHO3UPOBA-
POTEXHHUYECKOTO CTPOUTETHCTBA HU BOJIBI B pyClie PeKU HUS HAaBOJHEHUM, BBI3BAHHBIX
- TIOKa3aTelld BOJ0O0OECIIe- |- OCYMIECTBIISTh MPOTHO3 3JIe- | pa3TMIHBIMY IPUIHHAMU
YEHHOCTH TEPPUTOPUI MEHTOB BECEHHETO MOJIOBO/IbSI M |- METOAMKOW MPOTHO3a BOJO-
- MPUPOJHBIE W  AHTPOIIO- | [TABOJAKOB, WCIOIB3Ysl COBpE- | 00CCIIEYCHHOCTH TI0 TEPCIIeK-
reHHble (aKTOPhl BO3JEHCT- | MEHHBIE METOJbI OLIEHKH ONac- | TUBHOMY BOJOXO3SHCTBEHHO-
BUS Ha BOJHBIC PECYPCHI U |HBIX THAPOJIOTUYCCKUX SBIICHUH | My OanmaHCy
BIUSHUS  BOJOXO3SIIICTBEH-
HBIX 00BEKTOB Ha MPUPOJTHO-
HKOJIOTHYECKYIO Cpesy
- TPHUHIUIBI yIPaBICHHUS W
paIoHaIbHOTO  UCHOJB30-
BaHUs BOJHBIX PECYPCOB
[1IK-2 Pa3zpabaTpiBaTh MeTOIBI TpHUMEHE- |- OCHOBHBIE 3aKOHBI THAPO-|-TEXHOJOTHIO (PU3MYECKOTO U |- TEXHOJOTHEW MOCTPOCHUS U

11




HUSl 3aKOHOB PAaBHOBECUS U JIBUXKe-
HUS KUIKOCTEH (B TOM 4YHCIIE MHO-
rodasHpIX), a TakKe 3aKOHOMEPHO-
cTeil popmupoBaHUS THUAPOIOTHYE-
CKOT0, PYyCJOBOIO M JeAOTepMUYE-
CKOTO PEXUMOB BOJHBIX OOBEKTOB
JUISL peIICHUs TPUKIIATHBIX 3a7a4

JTMHAMUKH, crieuduky
(dbopMHpOBaHUS THIPOJIOTHU-
YeCKOro, PyCJIOBOTO M JIEJO-
TEPMUYECKOTO PEKHIMOB
BOJHBIX OOBEKTOB M PEXHU-
MOB (pYHKIMOHUPOBAHUS BO-
JIOXO035ICTBEHHBIX CUCTEM

- (opManM3anuoo THIPOIO-
T'MYECKUX TIPOLIECCOB U HX
MaTeMaTHYECKOE OTHMCAHHE

- MeTonsl  (pOpMaNTU3aAUH
3agad  (OpPMHUPOBAHUS ped-
HOTO CTOKa

- BUJIbI MAaTEMAaTHYECKUX MO-
JieTield,  UCIONB3yeMbIX B
TUJIPABIIMKE, TUAPOJIOTUU U
yIPaBICHUU BOJHBIMH pe-
cypcamu

MaTeMaTHYECKOr0  MOJIEIHUPO-
BaHUS TUIPABIMUYCCKUX IKCIIE-
PUMEHTOB

-aHAJIM3UPOBAaTh M OIICHUBATH
JIOCTOBEPHOCTh HMCXOJHOW HH-
dbopMaruy, HEOOXOIUMON IS
THIPOJIOTHYECKOTO  MPOTHO3a,
THJIPOJIOTUYECKUX W BOJIOXO-
3SUCTBEHHBIX PCYETOB

-peiiaTh NPakTUYECKHUE 3a/1auH,
CBSI3aHHBIE C HCIOJIb30BAHUEM
MaTeMaTUYECKOr0  MOJICIHUPO-
BaHUS MMPU OILIEHKE TapaMeTpPOB
THJIPOJIOTMYECKUX CUCTEM KakK B
YCIIOBHO-ECTECTBEHHBIX, TAaK U B
AHTPOITOTEHHO-M3MCHEHHBIX
YCIIOBHSX

IPOBEICHUS CEpUil THAPaBIIHU-
YECKHX SKCIIEPUMEHTOB C I10O-
CIICAYIOIIMM STalloM aHajau3a
U 00pabOTKH TaHHBIX

-METOAaMHU MOACIIMPOBAHUA
pPEUHOro CTOKa C MCIOJb30Ba-
HUCM HU3BCCTHBIX 3aKOHOB pac-
IpeesIeHUsT BEpOSTHOCTEH U
3aJIaHHOM  CTPYKTYpBI ~ aBTO-
KOPPESALUOHHBIX (QYHKIIMHA

- HaBbIKaMH COCTaBJICHUA BOI-
HOIO U BOJOXO3AHCTBEHHOTO
OasaHCOB HEeCTaH1apTHON
CTPYKTYpPbI IIpHU yIPaBJIECHUU
PEYHBIM CTOKOM

- BJIQJETh METOJUKOW TMO-
CTpOEHUA IUCIIETUYEPCKUX IIpa-
BWJI YIPaBJIEHUs BOJOXPaHU-
JUAImaMn [JJid pasHbIX CXEM H
TUIIOB PETYJIMPOBAHUS CTOKA

-  METOJaMHU KPaTKOCPOYHBIX,
CPEIHECPOYHBIX U JOJITOCPOY-
HBIX ITPOTHO30B IMPUTOKA BOJbI
K BOJJOXPAaHWIUIIIAM U HCIIOJIb-
30BaHUA 3TUX IPOTHO30B IIpH
pa3paboTke MpaBUI YIpaBie-
HHUA KOJIMYECTBOM U KaUYE€CTBOM
PEUHBIX BOJ.
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5. Bxoanble TpeOOBaHUSA 1JI1 OCBOEHMS JUCIUILIUHBI (MOMYJIs1).
npeaBapuTebHbIE YCI0BUS.

JIMCIuIUIMHE NMPEqIIECTBYIOT Kypehl «Opranusanys U INIAHHPOBAaHUE HAYYHBIX HC-
cienoBaHui»y, «O0paboTKa HKCIEPUMEHTANbHBIX JaHHBIX». B mapamienu narotcs
«COBpEMEHHBIE JTOCTHXKEHUS B 00JIACTU TEXHUKU U TEXHOJIOTUU BOJOXO3SAMCTBEH-
HOTO U TUIPOTEXHUYECKOTO CTPOUTENbCTBa», «IIpobieMbl obecrieueHUs] TeXHHUYE-
CKOH U 3Kosornueckoit 0e3onacHocTy I'TC peyHbIX THAPOY3I0BY.

6. ®opmat 00yueHust

B gopmate 351eKTpOHHOTO (IMCTAHIIMOHHOTO) OOY4YEeHHUs MporpaMMa HE peaiu3yer-
csl.

7. Conep:xaHue QIUCHUIJINHBI (MOXYJIsl), BUAbI YUeOHBIX 3aHATHI U (DOPMBI
UX MPOBEJICHUS.

7.1. PacnipeesieHue TPYA0eMKOCTH JUCHMILIMHBI (MOYJIs1) 0 BHAaM padoT
OOmas TpyIo&€MKOCTh AUCIMILIAHBI cocTaBiaseT 6  3au.en. (216 wdaca),
WX paclpeesiecHne 1Mo BUaaM paboT MpeCTaBICHO B TAOIHUIIE 2.

Tabmuia 2
PacnpenesieHue TPya10eMKOCTH TUCHHUILIMHBI 10 BHAaM padoT

TpynoemkocTs
Buj yueOHoit padoThI

3a4d. €a. yac.
O61mas Tpy10eMKOCTb JTUCITUTIIUHBI 110 5 216
y4eOHOMY TIIaHy
AyIMTOPHBIE 3aHATHSA 14
Jlexuuu (JI) 8
[Tpaktuueckue 3ansatus (113) 6
Cemunapsi (C)
CamocTosiTe1bHast padora (CPA) 202
B TOM YHCJIE:
pedepat
CaMOIOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUM 166
JIp. BUJIBI
Bun koHTpOIIA:
Kannunarckuii ax3amex 36

! OctaBuTb TOTBKO TE BHIBI yueOHOM paboThl, KoTopble BKItoueHsl B CPA no aucuumnimne



7.2. Conep:xkanue IUCHUTLTAHBI.

Tabmuma 3
Conepmanne JUCIHHUITIJIMHBI
KonTakTtHas pabora,
qac. Camo-
Jleknus [Ipak- | crosrensb-
HaumeHoBaHue pa3aesioB U TeM TUCIUI- Bcero, TUY.3aH | Hasg pabo-
JIMH Jac. ATHe Ta, Yac.
Paszgea 1. 'mapaBiinka noTokoB U COOpY- 61 3 2 56
JKeHMH
Tema 1. /IBmwxeHue XUAKOCTH U ero nudde- 24 1 1 22
PEHITMAIBHEIC YPaBHCHHUS
Tema 2. Comnpsokerne 0beoB 3a BogocOpoc- 37 2 1 34
HBIMU COOPYXEHHUSIMH U pacueThl KaHAJIOB
Pasnean I1. Boanbie pecypcbl, onacHble 64 2 2 60
NPUPOIHbIE U TEXHOTE€HHBIE MPOIECCHI
Tema 3. MOHUTOPUHT, KOMIUIEKCHOE HCIIOIb- 30 1 1 28
30BaHME U 3arpsi3HEHUE BOJIHBIX PECYPCOB
Tema 4. OnacHble IPUPOJHBIE U TEXHOTEHHBIE 34 1 1 32
MPOLIECCHI, aHAJIU3 PUCKOB U yIIepOOB
Paznen 1ll. T'uaposiornyeckue NpoOrHo3bI, 55 3 2 50
MO/JeJUPOBaHHEe THAPOJOTHYECKHX TPO-
11€CCOB M YNPaBJIeHHE PeYHBIM CTOKOM
Tema 5. Teopus 1 MeToIMKa THAPOJIOTHYE- 24 1 1 22
CKHX TMPOTHO30B
Tewma 6. ['maponornyeckrne OCHOBBI yIIpaBIie- 31 2 1 28
HUSl PEYHBIM CTOKOM U MaTEMaTHYECKUEe MO-
JIeTTH
[ToaroToBka K KaHIUIATCKOMY SK3aMEHY 36 36
UToro 216 8 6 202

Paspen I. 'mapaBiuka NOTOKOB H COOPYKEHH I

Tema 1. JIBrxkeHue xuK0oCTH U ero auddepeHuanbHble ypaBHEHUs

¥YcTaHOBHBILIEECS M HEYCTAaHOBMBILIEECS JABM)KEHUE )KUIKOCTU. CyTh OHIATHN, XapaKTEPUCTHUKA
pexxumoB. Obmiast kaccudukanys BUAOB ABIKEHHU. bypHoe U CroKolHOE COCTOSIHUE TTOTOKA.
[IpuHIMNIHanbHBIE CXEMBI pacdeTa napameTpoB ABMKeHus. Yncno @pyna, ero poias B MOAEIAPO-
BAHWMM TUIPABINYECKUX ITPOLECCOB.

HeycranoBuBmieecs n1BrxeHne B pekax U kaHanax. Llenb u 3amaun pacuera, o01iasi MeToiuKa
pacdera, MpakTU4eCKue IpuMepsl. Teopus ruApaBInYECcKOro yaapa.

JIBM>KeHME KUAKOCTU B IOPUCTOM cpene. ['pagueHT Hanopa. 3aBUCUMOCTh IapaMETPOB KUJIKOCTH
U ITIOPUCTOMU CPENbI OT JaBIICHHUS.

OcHoBHbIe TudhepeHaTbHbIe YPAaBHEHHS ABWKCHHS JKUKOCTEH M TEXHOJIOTUS MHTETPHPOBa-
Hus. YpaBHenne CeH-BeHaHa, NBIKeHUs WaealbHOU kuakoctu ['pomeku-JIamba, HEyCTaHOBUB-
IIEroCs ABM)KEHHUS B PeKax W KaHallaX, IBHKEeHUs HeBs3koi (Diinepa) u Bsa3koit sxuakoctu (HaBbe
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— CTOKCa), IBM)KCHUS] TPYHTOBBIX BOJ] — pELICHHE IUIOCKOH 3aa4u (pHIbTpalny, Hepa3pbIBHOCTH
B 000011IeHHO UHTErpabHON U nuddepeHmansHoi Gopme.

I'unpaBnuka coopyXKeHHN. AKTyallbHbIE 33J]aul, METOMKA UX PELICHUs, HAIIPABJICHUE HAyYHBIX
HCCIIE0BAHUM.

Tema 2. Conpsixenue 6beoB 32 BOJIOCOPOCHBIMH COOPY)KEHUSIMHU M PacyeThl KAaHAJIOB

Cxemsl conpsbkeHust ObedoB. Pacder ruapaBiudeckoro mnpebkka. TUIIOBbIE 3afaud IPOEKTHOM
IIPAKTUKU U HAYYHBIX HCCIIECIOBAaHUM.

Teopust BOIOCIMBOB, THAPABIMYECKOE OOOCHOBAHNE BOJOCOPOCHBIX COOPYKEHHH.
AHanusupyercs NPUMEHEHHUE DPA3JIMYHBIX THUIIOB BOJOCIMBOB, IPUMEHSAEMBIX B COCTABE BOJO-
cOpPOCHBIX COOpYKeHUil. PaccMaTpuBaloTCsi COBpeMEHHBIE METObI pacueTa U BBIMOIHAIOTCS KOH-
KpETHBIE PAaCUETHBIE IPUMEPBHI.

I'unpaBnuueckue pacyeTsl MaybIX U O00JbIIKMX KaHaoB. Kiaccudukanus kaHaioB, OLEHKAa METO-
K. OcoOEHHOCTH pacyeTa OOJBIINX KaHAJIOB ¢ y4eTOM (PHIIBTPAINH IO Tpacce.

dusnueckoe U MaTeMaTHYECKOe MOJICIIMPOBAHKE MPOLIECCOB B HUXKHEM Obe(e IMIpOoCcCoOpyKEeHHH
U 10 JUIMHE peKu. MoaeaupoBaHue MpoLeccoB B HUKHEM Obede C 11e71bi0 000CHOBaHMSI TapaMeT-
poB ramenus sHeprun. Tpanchopmaliyst peuHOro CTOKa IO JAJIUHE PEKH.

MeTon0510THsl COBPEMEHHBIX T'MIPaBIMYECKUX HccaenoBaHuil. COBpEMEHHBIN HHCTPYMEHTapui
IUTsE U3MEPEHUs PU3HMUECKUX XapaKTEPUCTUK JIBIKEHUS KUAKOCTH, KOMIBIOTEPHBIE TAKETHI JIs
00paboTKM JaHHBIX U3MepeHui. [ToHsTHE 00 HCIIOMB30BaHIH POOOTOTEXHUKH B MOACTHPOBAHUY.
Paspen I1. Boanble pecypcebl, OnacHble NIPHMPOAHbIE ¥ TEXHOTC€HHBIE IIPOLECCHI

Tema 3. MOHUTOPUHT, KOMIIJIEKCHOE MCIIOJIb30BaHKUE U 3arpsiI3HEHUE BOJIHBIX PECYPCOB
I'unpocdepa 1 MOHUTOPUHT BOJHBIX 00BEKTOB. ['ocynapcTBeHHBIN BoAHBIN (oHA. BoaHble pecyp-
CBl: MECTHBIE, pETHOHAJIbHbIE, I100abHbIE; HAIIMOHAJIbHBIE, MEKTrocyJapcTBeHHbIe. HepaBHOMED-
HOCTb pachpe/iesieHusl BOJHBIX PECYpPCOB IO TEPPUTOPUU M BO BpeMeHH. BomoobecrneueHHOCTh
OTIENbHBIX pernoHoB Poccun u 3apyOekHbIX cTpaH. CHCTEMbl MOHMTOPUHIA BOJHBIX OOBEKTOB.
CocTaB peXMMHBIX Ha0JIIOJIEHUN U METOJIMKa UX mpoBeaeHus. CTpykTypa ¥ 001U MOpsI0K Be-
JieHus BoHOro Kanactpa. Knaccudukanuus BoiHBIX 00bEKTOB M BOAONOJIb30BaTened. Oprannza-
LHsl IEPBUYHOIO y4eTa BOJ, UX MCIOJIb30BAHMS U KaueCTBA. TeppUTOPHAIIBHOE JIEJICHUE, ITYHKTHI
HaOmoAeHNs M MOTOKKM MHpopmauuu. [lepBuuHas kanacTpoBas JOKyMeHTauus. Mertoasl o0Opa-
00TKM M aHanu3a MHQopMaluu. ExxerogHsle 1 MHOTOJIETHHE JIaHHBIE MO BOJHBIM pecypcam, UX
UCIOJb30BaHUs U KauecTBa. OTUETHbIE BOJOXO35iICTBEHHbIE OalaHChl. ABTOMAaTHU3UPOBaHHAsL MH-
(dbopMarmoHHas cucreMa BefieHUs kajacTtpa. OCHOBHBIE MOKa3aTeaud U KPUTEPUH, UCIIOJIb3yEMbIe
IPU aHAJM3€ M OIEHKE COCTOSIHUA BOJHBIX OOBEKTOB. MeETO/bl OLIEHKHM H3MEHEHUs COCTOSHUS
BOJHBIX OOBEKTOB IMOJI BIMSHUEM €CTECTBEHHBIX U aHTPOIOT€HHBIX QakTopoB. CrucTeMbl MaTeMa-
THYECKUX MOJEEeH U MalIMHHBIX POTpaMM, UMUTHPYIOLINX WU3MEHEHHS COCTOSTHUS BOJHBIX 00b-
exToB. Mcnonb3oBanue ['IC — TeXHONIOTHIl B MOHUTOPUHTE BOAHBIX OOBEKTOB U X BOJOCOOPOB.
KomrekcHoe Bozpomnosb3oBaHue. PYHKIIMOHMPOBAHUE BOAOXO3SMCTBEHHBIX cHUcTeM. DakTopsl
BOJI000ECIIEYEHHOCTH, paclioyiaraeMble BOJHBIE PECYPCHI C YUETOM pEeryIupOBaHUS CTOKAa U €ro
TEPPUTOPUAIBHOTO IIEPEPACIIPENCICHUS.

@akTopsl 3arps3HEeHNs NPUPOAHBIX BOJA. COBPEMEHHOE COCTOsIHME KadecTBa BoJ Poccum u TeH-
JEHIMH ero u3MeHeHusl. OCHOBHbIE IPUHIIMIIBI U 33/1a4d OXPaHbl BOJHBIX pecypcoB. BogHoe 3a-
KOHO/IaTenbCTBO. TpeboBaHMs K OXpaHE BOJHBIX OOBEKTOB OT 3arpsi3HEHUS, 3aCOPEHUS U UCTO-
LIEHMS], TOCTYIUIEHUS IJOXUMHUKATOB, PaAOAKTUBHBIX, TOKCUYECKUX U IPYTMX BPEAHBIX BELLECTB,
K Pa3MEILEHUIO, NPOCKTUPOBAHUIO, CTPOUTENIBCTBY, PEKOHCTPYKIIMH M DKCIUTyaTallMH XO3AKUCT-
BEHHBIX U JIPYTUX 00BEKTOB, BIUSIOUINX HA COCTOSHUE BOJHBIX 00bekTOB. HopMaTHBHEIE MOKa3a-
TEJIM KayecTBa BOJAbl U NPEAETIbHO JAONYCTHUMbIE 0€3BO3BpATHbIE U3BATHUS BOJbI U3 HCTOYHHUKOB.
MeTtoabl U cpeicTBa OXpaHbl IPUPOAHBIX BOJ OT 3arpsi3HEHUs U UCTOLIeHUs. BogooxpaHHble Me-
ponpusiTis. HeraTuBHBIE BO3ACHCTBUS BOJI, UX MpEAyNnpexacHue u 6oproa ¢ HuMu. baccelinoBbie
COIJIAIICHUS O BOCCTAHOBIICHUU U OXpaHEe BOAHBIX PECYPCOB.
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Bnusinue aHTponoreHHbIX (aKTOPOB Ha BOJAHBIE pecypchl. DaKTOPHI, XO35HCTBEHHON JEATEIbHO-
CTH, OKa3bIBAIOIME BIUSHHE Ha BOJHBIE PECypChl: YCIOBHs (POPMUPOBAHMS CTOKA M JIEMEHTBI
BOJIHOTO OaiaHca; U3bsATHE BOABI U3 BOAHBIX OOBEKTOB; pErHOHANIbHBIC U INI00ATbHBIC U3MEHEHUS
KJIIMAaTa.

Tema 4. OnacHbie TPUPOAHBIE U TEXHOTCHHBIE IPOIIECCHI, aHATTN3 PUCKOB H yIIEPOOB

Onachble IPUPOJIHBIE U TEXHOTEHHBIE ITpouecchl. KilmMaTHiecke U ruIpojaoru4ecKue pucku
Knaccu¢ukanus onacHeIX TPUPOJHBIX M TEXHOTCHHBIX MPOLECCOB. AHAIN3 KIACCU(PUKAITMOHHON
CXEMBI OINACHBIX MpoLEeccOB U siBieHUi. [Iponecchl, cBA3aHHbIE C BOAHBIM (AKTOPOM, MX POJIb B
o011Ieii KapTHHE eCTECTBEHHBIX U TEXHOT'CHHBIX MPOLIECCOB.

ATMochepHble onacHble MPUPOAHBIE Ipouecchl. [IpoGieMbl MPOrHO3UPOBaHUS, LUKINYHOCTh U
BO3MOKHOCTb COKpAIICHHS yIIEpOOB.

I'mpponoruyeckue M TI'MIPOreOJOTMYECKHE ONACHBIE IPUPOJHBIE IIPOLECCHl. [ 'MapaBindeckas
CBSI3b IIOBEPXHOCTHBIX U MOJ3EMHBIX BOJ. ['€HE3UC OMAaCHbIX NMPOSIBICHUN TOBEPXHOCTHBIX U MOJI-
3€MHBIX BOJ.

HaBogHenus, mpuyuHbI U yCIoBUS (HOPMUPOBAHHS, CIIOCOOBI MPEAOTBpaIIeHus yuepoos. Tumsl
HABOJHEHMH, yCJIOBUS HACTYIUIEHUS €CTECTBEHHBIX HaBOJAHEHUH. OCOOEHHOCTU U PUCKH TEXHO-
TeHHbIX HaBOJHEHUN. COBEPUIEHCTBOBAHNE TEXHOJIOTUH IIPOrHO3UPOBAHMS ONACHBIX 3aTOIUICHUMN
U NOATOIUIEHUH. 3UMHUE HAaBOJHEHMS. [IpeBEeHTUBHBIE U MHKECHEPHBIE MEPOIPUATHS ISl COKpa-
[ICHUSI COIUAIEHO-9)KOHOMHUYECKUX YIIEpOOB M MPEIOTBpAIIECHUS THOETH JoAeld U nHppacTpyk-
TypHBIX KaTacTpod. IIporHo3bl onacHbIX sBIEHUN (cenu u JaBUHbI). OOIME CBEeIEHMs, IPOrHO3
CeJIel U JIaBHH.

MexaHu3Mbl FOCYJapCTBEHHOI'O PETYJIMPOBAHUS MPUPOJHON U TeXHOreHHOH Oe3omacHocTH. Co-
CTaBJISIIOIIME TIPUPOTHON M TeXHOTeHHOU Oe3zomacHocTH. DuckanbHas W BoaHas moiauTuka PO.
Kputepun u ¢akropsl 6€30MacHOCTH COOPYXEHUH BOJOXO3AHCTBEHHBIX cucTeM. CoBpeMeHHas
HOpPMaTUBHO-TIpaBoBas 6a3a no obdecrneyenuto 6ezonacHocty ['TC u opranuzanus ux 6e3omacHoi
sKCIuTyaTtanuu. MacmTaObl PeKOHCTPYKIMM THIPOTEXHUUECKUX coOopykeHuil. OleHKa pUCKOB
BO3HHUKHOBEHHUS 04aroB TEXHOTCHHON OMAaCHOCTH.

Amnanu3 ymiep6a oT ONacHbIX MPUPOTHO-TEXHOTEHHBIX MPOLECCOB. MeTOo/Ibl OLIEHKH YIIepOOB 1O
MPSIMBIM Pa3pYLICHUSM U TOBPEXKACHUIM CUCTEM, 1O (aKTy YyTpaThl JOXOJAHOCTH U IPYTHE.
Pazgen Ill. I'maposioruyeckne npor{o3bl, MoJgeTHPOBaHNEe THAPOJIOTHYECKHX MPOLECCOB U
ylpaBJ/ieHHe PeYHBIM CTOKOM

Tema 5. Teopust 1 MeTOMKA THAPOJIOTHUECKUX TPOTHO30B

MeTo bl THAPOIOTUYECKOTO MPOTHO3UPOBAHUS U TPEOOBaHUS K IMAPOJIOTHYECKON MH(pOpMaLUH.
KpaTtkasgs uctopudyeckas crpaBKka O pa3BUTHHM IPOTHO3UPOBAHUS TUAPOJIOTMUYECKHX IPOLIECCOB.
Opranuzanus cinyx0bl ruponporao3oB. HayuHo-mMeronnyeckue OCHOBBI THAPOJIOTHYECKUX MPO-
rH030B. OIleHKa METO/I0B I'MJIPOJIOIMYECKHX MPOrHO30B U TPeOOBAaHUS K TMIPOJIOTMYECKUM HH-
bopManusM.

IIporHo3s!l pacxoZ0B BOJbI U YPOBHEH PEK HAa OCHOBE ABM)KEHHS PEYHOro motoka. dusznueckue
OCHOBBI TPOTHO30B. Teopust ABMKEHUS MaBOJOYHBIX BOJH. [IpOrHO3bI IO METOy COOTBETCTBEH-
HBIX YPOBHEM.

Teopust mporHosza nmojaoBoauil U MaBoAKOB. [IpOrHO3bI 37€MEHTOB BeCEHHEro mojBobsa. OOriue
3aKOHOMEPHOCTH U (akTopsl (GOpMHUPOBAaHUS BeCEHHETo cToka. OOIast XapakTepUCTHKa METOO0B
BECEHHETO CTOKA. J{0ITOCpPOUYHBIN MPOTHO3 MaKCUMAJIBHBIX PacXxooB (YpOBHEH) BECEHHETO MOJI0-
BO/Ibs. Mozienb pOpMUPOBAHUS TAIOTO U JIOXKIEBOTO CTOKA.

[TpubnmxeHHas TeopHsl IBUKEHHS MTaBOJAKOB YUUTHIBAIOIIAS UX «pacIulacTbiBaeMocThy. [Iporuos
pacxo/JI0B M YPOBHEH Ha OCHOBE JTMHEHHBIX MOJIENH TpaHC(HOpPMAaLMU NaBOJOYHBIX BOJH. Mojenb
Kannauna-MumokoBa. Crioco6 MackuHram.

IIporHo3sl CTOKA 110 JaHHBIM O 3aI1acax BOJBI B pyclIOBOM ceTtu. Merozas! TeHaeHuuu. [Iporuos no
KPHUBBIM CIIaJia TaBOJKOB U IIOJOBOJUM.

JloArocpoYHbIi MPOTHO3 CTOKA PEK U MPUTOKA BOJBI K BOJOXPAHUIUINAM. VICTOUHMKY UTaHUS U
PEKHUM CTOKA PEK B IEPUOJ IOJIOBOABA U MeKeHU. OCHOBHBIE COCTABIISAIOIINE MEKEHHOTO CTOKA
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paBHUHHBIX peK. [IporHo3 MeXEHHOT0 CTOKAa Ha OCHOBE y4€Ta 3aKOHOMEPHOCTEN €CTECTBEHHOIO U
AHTPONTEHHOTO HCTOIICHHUS 3aI1acOB BOJIbI B PEUHBIX OacceiiHax.

HpOFHO3BI JICOOBBIX SIBJICHUH Ha PCKax, 03€pax U BOAOXPaHUIIUIIAX. HpOI‘HOS CPOKOB ITOSBJICHUA
aBy4ero Jbaa. [Iporuos rycrotsl myroxoja, geaoxona. [Iporno3 Hadana negoctaBa Ha pekax.
Pacuer 1 mporuo3 TOIMMHBI JE€AIHOTO MOKPOBa. [IpOrHo3 BCKPBITUS PEK, 03€p U BOJAOXPAHUIIMUILL.
YcnoBus o6pa3oBaHus 3aTOPOB U 3aKOPOB B BEPXHHUX M HIDKHUX Obedax. MoaenupoBaHue Jieo-
BBIX IIPOLIECCOB.

Tema 6. ['maponornyeckue OCHOBBI YIIPABICHHS PEYHBIM CTOKOM U MaTeMaTUYECKUE MOJIEIN
I'uaponornyeckre OCHOBBI YIPABICHHUS PEYHBIM CTOKOM. 3HaueHHE, 00IIast MTOCTAHOBKA U 3a/1auu
yIpaBiIeHUs! PEYHBIM CTOKOM. BogHOpecypcHble cuCTeMbl Kak HepapXHUeCKUe CHCTEMBI COrjaco-
BaHUS CTPATEruii BOJOMOIB30BaHUS B pe4HOM Oacceline. Bogomnonb3oBareny U BOJOIOTPEOUTEINH.
TpeboBaHusi y4aCTHHKOB BOJOXO3SIICTBEHHOI'O KOMILUIEKCa K BOAHBIM pecypcam. BomooOecrie-
YEHHOCTh U COCTOSTHUE OKpYXkaroliei cpenbl. KauecTBo npupoIHbIX BOJ. 3aKOHOMEPHOCTHU KOJie-
0aHMsI PEYHOTO CTOKA, KaK OCHOBA YIPaBJICHUS BOJHOpPECYpCHbIMH cucTeMaMu. OCHOBHBIE (yHK-
WU pacnpeaciCHrd, UCII0JIb3YCMbIC IIPU OLUCHKC T'HMAPOJIOTHYCCKUX XaPAKTECPHUCTHUK PCYHOI'O CTO-
Ka B CTBOpaX, B KOTOPBIX OCYIIECTBIISETCS 3a00p BOJBI ISl HY)KJ HACEJICHUS U OTpaciieldl IKOHO-
MuKH. [IpoBepKa CcTallMOHApHOCTH BPEMEHHBIX PSA0B PEYHOI'O CTOKA B YCIOBUAX AHTPOIIOTCHHOU
Harpy3Kkd Ha peyHbIe CUCTEMBI.

MGTOI[I)I YIIpaBJICHUA ITOBECPXHOCTHBIMH BOJHBIMH PECYpCaMHU. Pacuer o KaJICHAAPHBIM THAPOJIO-
THYECKHUM psaM Ha KeCTKHE U IepeMeHHbIe rpaguKu BoAonoTpedienus. Jlucneryepckue npaBu-
Ja yrhpaBiieHHs pabOoTON W30JIMPOBAHHBIX BOJOXPAHIJIMIL U MX KACKaJOB, PACMOJOKECHHBIX Ha
TJIaBHOM peKe U ee OCHOBHBIX MpUTOKax. PacueTHas obecriedeHHOCTh BOJOOTIA4U. 3aBUCUMOCTh
00BEM-BOJIOOT/IaYa-00ECTICUCHHOCTh. YTIPaBIIEeHUE BOJHOPECYPCHOW CHUCTEMOH B IpeieniaXx pac-
YeTHON 00ECIIEUeHHOCTH U 32 ee MpejesiaMu. YpaBiIeHHe BOJHOPECYPCHONM CUCTEMOM B IIpeienax
OJIHOTO TO/1a U B MHOTroJIeTHEM nepuosie. COBMECTHOE MCIIONIb30BaHUE MOBEPXHOCTHBIX U MO3EM-
HBIX BOJI.

Maremarndeckne MECTOABI OIITUMAJIBHOI'O HCIIOJIb30BAHHA IMMOBCPXHOCTHBIX BO/I. I/IMI/ITaIH/IOHHI)IG
Y ONTUMH3ALUOHHBIE METO/bI, UCIIOJIb3yEMbIE NPU YIIPABIEHUU PEUHBIM CTOKOM. MIMuTanmoHHas
MOJIETIb YIPABJIEHUS H30JIMPOBAHHOIO BoOAOXpaHWiIuia. VMuTanuoHHas MoJenb YIpaBiIeHUS
KacKaJoM BoJloXpaHuiuil. ONTUMHU3aMOHHBIE METOABI ONPEIEICHUS PEKUMHBIX XapaKTEPUCTUK
BOJIOXPAaHMJIHILL

[IpuMeHeHne MHOTOKpUTEpPUATbHON BEKTOPHOM ONTUMM3ALMU K YINPABIECHUIO MMOBEPXHOCTHBIMU
BOJaMHU. ITocTtaHoBKa 3aJa4uun MHOFOKpHTepHaﬂbHOfI OIITUMHU3AIlU U €€ HCIIOJb30BAaHUEC [JIA
YIOPABIECHUS MOBEPXHOCTHBIMUA BOAaMH. CHCTEMBI KPUTEPHUEB HCIIOJIb3yEMbIE MPHU YIPaBICHUU
IMOBCPXHOCTHLBIMH BOJaMH. MGTOI[I)I MHOFOKpHTGpH&J'IBHOﬁ OIITUMMH3AIlNH U BO3MOXHOCTb UX HC-
MOJIb30BaHUS MPHU YIPABIEHUH TOBEPXHOCTHBIMU BOJAHBIMU PECYpPCaMHU.

PermepOBaHMe Kau€CTBOM IMOBEPXHOCTHEBIX BO. O6HIa$[ IMOCTaHOBKaA 3ala4u pEryJIupOBaHUsA Ka-
4yecTBa BOJ. BogoOXpaHHBIE KOMIUIEKCHI KaK OCHOBBI YIPABIEHHUS Kaue€CTBOM IIOBEPXHOCTHBIX
BoJ. BomooxpanHas nesTenbHOCTh, TPOBOMMAs B BOJAOCOOpHON HacTh OacceliHa. MaremaTude-
CKH€ METOJIbI BEIOOpA ONTUMAIbHBIX BAPHAHTOB BOJOOXPAHHBIX MEPOIPHUATHIA. Mozens yrpaBie-
HHUA COCPEAOTOUYCHHBIMHA U PACCPECAOTOYCHHBIMU C6pOC3MI/I B BOJOTOK.

Onenka BO3/1€HCTBHS BOJHOPECYPCHBIX CUCTEM Ha OKPY’KaloIlylo cpeny. BnusiHue BonHOpecype-
HBIX CHUCTEM Ha KayecTBO BOJbI B PYCJIOBOM 4acTU peuHoro OacceifHa. BosaelicTBue BoaHOpe-
CYPCHBIX CHCTEM Ha OKPY>KaIOLIYyI0 IPUPOTHYIO Cpeay: KIUMar, ¢payHy, Giaopy, THAPOIOrHUECKH
Y THAPOXUMHYECKUN PEKUM MOBEPXHOCTHBIX W TOJ3EMHBIX BOJ, Ha PYCJIOBBIEC TIPOIECCH U Gop-
MHUpOBaHHe OeperoB. BiusiHue BOIOXpaHWINII HA 3aTOIUIEHUE U MOATOIUIEHUE 3eMenb. BiausHue
BOJOXPaHWJIMIL Ha TpaHCHOpMAaIHI0 MaKCHUMaIbHOIO U MUHUMAJILHOTO CTOKA. Brusinue Bogoxpa-
HUJIUIT Ha TPOAYKTUBHOCTH aIrpO3KOCUCTCEM.
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Taomumna 4

Conep:xaHue NPpaKTUYECKUX 3aHATHI 10 JUCHUNJIMHE H KOHTPOJIbHBIX

MepOonpPUSITHI
Kou-Bo
No HaunmenoBanue pa3- | Ne u Ha3BaHWE NPaKTH- Bun xoH- aKaze-
/_ JICII0B U TEM JUCIHUII- YECKUX/CEeMUHAPCKHUX TPOJBHOT'O MHUYe-
i JIUHBI (YKPYITHEHO) 3aHATHN MEPOIPUATUA | CKUX Ya-
COB
Paspea I. 'mapaBiuka NOTOKOB M COOPYKEHH I
Tema 1. JBr>keHue | YpaBHEHUS IBU)KEHUS KU~ | Y CTHBIM OIIPOC 1
1 | KuaKocTH u €ro | KOCTH
muddepeHnraIbHbIC
YpaBHEHHUS
Tema 2. Comnpsixenue I'mapaBiuka OTKPBITHIX I10- VYerHbli onpoc 1
9 O0beoB 32 BOJIOCOPOCHBI- | TOKOB ObehOB
MU COOPYKEHHUSIMH U pac-
YEThbl KAHAJIOB
Pa3nea I1. Boanble pecypcbl, onacHble IPHPOJHbIE U T€XHOT€HHbIE MPOLECChI
Tema 3. Monutopunr, | Bogasie pecypchl cymu YcTHBIM onpoc
KOMILIEKCHOE
4 | ucronp30BaHUE U 1
3arpsi3HeHue BOJIHBIX
pecypcoB
Tema 4. OmnacHble npH- | AHAIU3 IPUPOJHBIX U TEXHO- | Y CTHBIN OIIPOC
pOAHBIE W TEXHOreHHble | TCHHBIX PUCKOB
> MIPOLIECCHI, aHAJIN3 PUCKOB 1
u yepOoB
Pazgen |11. I'uapoJiornueckue Nporao3bl, MoIeJJMPOBAaHUE THIPOJOTHYECKUX NMPOLECCOB U
ylpaBJieHHe PeYHBIM CTOKOM
Tema 5. Teopus wu | ['maposorudeckre mMporHo3bI Vermsiii ompoc. 1
METOJIUKA
Pemenne tumo-
TUIPOJIOTUYECKUX
BBIX 3314
MIPOTHO30B
Tema 6. 'maponiornueckue | YopaBieHue BOAHBIMU pe- | YCTHBIM oOIpoc. 1
OCHOBBI YIPaBJIEHUSI ped- | cypcaMu Pemenue tumo-
HBIM CTOKOM M MaTeMaTH- BBIX 3314
YeCcKUe MOJeNn
Hroro no nucuuninye 6

7.3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

WHTepakTuBHOE 00y4Y€HHE CIIOCOOCTBYET JYYIIEMY YCBOEHHUIO Marepuana,
co3zaBas atMocepy NpoeCcCHOHAIBHOTO B3aUMOJCHCTBUS MPENOJaBaTess U ac-
MUPAHTOB, IPUOOIIEHUS UX K CAMOCTOSITEIbHON TBOPUECKON EATEIBHOCTH U BhIpa-
00TKE KOJIErHaJIbHBIX PELICHHI.

18



Tabmuma 5
AKTHBHbBIE€ H HHTEPAKTHBHBbIE (DOPMbI POBEAECHNUS 3aHATHI

No HaumenoBanue ucnosibdyembix | Kosam-
11/-11 Tema u popma 3anaTus AKTHBHBIX U HHTEPAKTUBHBIX | 4YeCTBO
00pa30BaTeJILHbIX TEXHOJIOTHI | 4aCOB

1 Tema 1. JIBmxenue xuakoctu u ero | [I3 | Jdemoncrpauus B nadboparopuu
nuddepeHaIbHbIe ypaBHEHUS 05

]
Tema 2. Compsbkenue ObedoB 3a | [[3 | KosiekTuBHBIN BHIOOP CXEMBI

2 | BOIOCOPOCHBIMU ~ COOPYIKEHUSIMH 1 pacuer, aHaIu3 OMUuO0K

pacueThl KaHaJIOB
0,5

3 | Tema 3. Monwurtopurr, komiuiekcHoe | [[3 | duckyccus
UCIIONIb30BAaHUE M 3arps3HEHHE BOJ- 1
HBIX PECYPCOB

4 | Tema 4. OnacHble TPUPOJIHBIC U TEX- I13 | duckyccus
HOTEHHBIE ITPOLIECCHI, aHAJIU3 PUCKOB 1
U ymiepOoB

5 | Tema 5. Teopus wu wmeromuka | [[3 | IIpe3enrtanus 0.5
TUIPOJIOTUYECKUX MPOTHO30B '

6 | Tema 6. I'maposiornueckue OCHOBBI [13 | OxcneprHas olieHKa apamMeTpoB
YIPaBJIEHUS] PEYHBIM CTOKOM M MaTe- MEpPOTPHUATHIA 0,5
MaTHYECKHE MOJEIU
BCET'O 4

OO11ee KOTMYECTBO YacOB ayTUTOPHBIX 3aHATHH, MPOBEIEHHBIX C MPUMEHE-
HHEM aKTUBHBIX U HMHTEPAKTHBHBIX 00Pa30BaTEC/IbHBIX TEXHOJIOTHH cocTaBiseT 4
yaca (28% oT o011ei ayTMTOPHON TPYJO0EMKOCTH AUCIUIUIAHBI 14 4acoB).

7.4, IlepeyeHb BONPOCOB /1JIsl CAMOCTOSITE/ILHOTO U3yYeHN sl TUCHUILIUHBI (MO-
ayasi) CuapaBinka v MHKeHepHAasi THIPOJIOTusl

Tabmura 6
IlepeyeHb BOMPOCOB /IJI51 CAMOCTOATEILHOTO M3YUEeHHUsI TUCITATITIMHBI

Ne Ilepeyenb paccMaTpuBaeMbIX BOIPOCOB /JIs1 Kou-Bo
Ne paznena u rembl
n/n CAMOCTOATEILHOI0 U3YYCHUS Yacos
Paspnen I. 'mapaBiiuka N0OTOKOB U COOPYKeHH M 56
1 Tewma 1. [IBuxenue CyTb MOHATHH, XapaKTepucTHUKa pexuMoB. OOras 22

KHUJIKOCTH U €T0
muddepeHranbHbIe
ypaBHEHUS

KJlaccupUKalus BHIOB JBUXKEeHHs. bypHoe u crmo-
KOWHOE cocTostHue noTtoka. Yucno dpyxaa, ero pois
B MOJCIMPOBAHMM TUAPABINYECKHX IPOLIECCOB.
Teopust ruapaBINYECKOro yaapa. 3aBUCHUMOCTb Ia-
paMeTpOB KUAKOCTU M IIOPUCTOM Cpelsl OT JaBlie-
HUA. JIBUKEHUS TPYHTOBBIX BOJ — PELICHUE IIJIOCKOMN
3amaun (UIBTpaIui, HEPa3pPHIBHOCTH B 0OOOIICHHO
UHTErpaibHOl 1 auddepennnansHoii hopme.
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Ne paznena u Tembl

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB /IS
CaMOCTOSITEJILHOT0 N3yYeHU sl

Koa-Bo
Yacos

Tewma 2. Conpspkenue
O0bedoB 3a
BOJIOCOPOCHBIMU
COOPYKCHHSIMH H
pacueThl KaHaJIoB

KommbrorepHbie pacyeThbl THIPaBIMUYECKOTO MPbDKKA
CpaBHUTENBHBIN aHAIN3 BOJOCIMBOB C MO3ULIUN 00-
JaCTH NMPUMEHEHHUS B PA3IUYHBIX TOMOTPaPUICCKHIX
ycinoBusax Crenuduka pacdyera OONBIIMX KaHAIOB
Knaccudukanms 3amay, pemaeMpx ¢ MOMOIIbI0 Gu-
3MYECKUX MOJCNIeH M MaTeMaTHYeCKOro MOACIHUPO-
BaHMs PoOOTOTEXHHMKA B MOJEIUPOBAHUHU TUIPOPU-
3UYECKHUX MPOIECCOB

34

Pasznea I1. Boanblie pecypcnl,

OMMAaCHbIC MPUPOAHBIC WU TEXHOICHHbIC ITPOLECCHI

60

11

Tema 10. I'uapocdepa
Y MOHHUTOPUHT
BOJIHBIX OOBEKTOB.

['ocynapcTBeHHbIi BoIHBINA (GoHA. BoaHble pecypes:
MECTHbBIE, PETHOHAJIbHbIE, IJ100aNbHbIE; HALMOHAJb-
HblE, MEXrocyaapcTBeHHble. HepaBHOMEpHOCTH pac-
IIPEACIICHNs] BOAHBIX PECYPCOB 10 TEPPUTOPUHU U BO
BpeMeHHU. Bojoo0ecneueHHOCTh OT/ENbHBIX PEruo-
HOB Poccun u 3apyOexxHbix crpaH. OTYETHbIE BOJAO-
X03gicTBeHHbIe OanaHchl. OCHOBHBIE MOKa3aTeld U
KPUTEpPUH, WCIOJIb3yEMbIE IIPU AHAIM3E U OLCHKE
COCTOSIHUSL BOJHBIX OOBEKTOB. MeTO/bl OLIEHKU H3-
MEHEHHS] COCTOSIHUSI BOJHBIX OOBEKTOB O] BIHUSHU-
€M €CTEeCTBEHHbIX M AaHTPONOI'CHHBIX (DaKTOPOB.
OYHKIMOHUPOBAHUE BOAOXO3AUCTBEHHBIX CHCTEM.
@akTopbl  BOJOOOECIIEYEHHOCTH, pacrojaraeMble
BO/IHbIE pecypchl. COBpEMEHHOE COCTOSIHHUE KauecTBa
B0z Poccum u TeneHnmu ero uaMeHeHusi. OCHOBHBIE
NPUHLMUIIBI U 33Ja4¥ OXPaHbl BOJHBIX PECYPCOB.
Boxnoe 3akononmarensctBo. HopmaruBHBIE TOKa3a-
TEJIM Ka4ecTBa BOJbI M MPENEIbHO JTOMYCTUMBbIE 0e3-
BO3BPATHBIEC U3BATHS BOJBI U3 UCTOUHUKOB. MeETOBI
U CPEJICTBA OXPaHbI MPUPOJHBIX BOJ OT 3arpsi3HECHUS
U ucroieHus. Bonooxpanusie meponpusatusa. Hera-
TUBHBIE BO3JIEHCTBHS BOJ, MX MPEIYNPEKICHUE H
O6opnba ¢ HUMU. DaKTOPBI, XO3STNUCTBEHHON AESITENb-
HOCTH, OKA3bIBAIOIME BIUSHAE HA BOJHBIE PECYPCHI:
ycnoBHs (OPMHUPOBAHUS CTOKA U JIEMEHTHI BOAHOTO
OanaHca; U3bSITHE BOJbI U3 BOAHBIX OOBEKTOB

28

12

Tema 4. OmacHble
MPUPOJHBIE W TEXHO-
TCHHEIC MIPOILIECCHI,
aHaJIM3  PUCKOB W
yiiep6oB

[Tporeccel, CBA3aHHbBIE C BOTHBIM (DAKTOPOM, UX POITH
B OOINEe KapTHHE €CTECTBEHHBIX W TEXHOTCHHBIX
nporeccoB. OOmmas Teopus MPOTHO3UPOBAHUS TPH-
POAHBIX TPOILIECCOB M SIBJICHUM. ['€HE3MC OmacHBIX
MPOSIBJICHUN TOBEPXHOCTHBIX M TOJA3EMHBIX BOJ.
3umMHUEe HaBOIHEHU. [I[peBeHTHBHBIE U WHKEHEPHBIC
MEpONPUATHS  JJI8  COKpAIllEHUs  COLUAJIbHO-
PKOHOMHUYECKUX YIIEpOOB U MPEIOTBpAICHUS THOE-
T Jrofed M MHQPacTpyKTYpHbIX KaTtactpod. Co-
CTaBJISIOIINE TPUPOIHON M TEXHOTEHHOM Oe30macHo-
ctu. QuckanpHas u BogHas noiautuka PO. Kpurepun
1 (hakTOpbl OE30MACHOCTH COOPYKEHUU BOJOXO3SH-
CTBeHHbIX cucteM. CoBpeMeHHass HOPMaTHUBHO-
npaBoBas 0aza mo obecrneuenuro 6e3onacHoctr ['TC

32

20




n/n

Ne paznena u Tembl

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB /IS
CaMOCTOSITEJILHOT0 N3yYeHU sl

Koa-Bo
Yacos

W opraHu3amus UuX O0€30MacHON JKCILTyaTaIlyH.
VYmepOsl ot HaBogHeHuid. IlpsMble W KOCBEHHBIE
yiiepOsl. Metoauka orneHkr. CUCTEMbI HHXKCHEPHOM
3aIUTHL.

Paznen Ill. I'maponoruyeckue MpPoOr{Ho3bl, MoJAeJHMPOBaAHHE THAPOJOTHYECKHX
MPOIECCOB M YNPABJIeHHE PEYHBIM CTOKOM

50
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Tema 5. Teopust u me-
TOAMKA TUIPOJIOTHYE-
CKHX MTPOTHO30B

Kparkas ucropuyeckas crpaBka O pa3BUTHU IIPOTHO-
3MPOBaHUS THIPOJIOTMYECKHUX MporeccoB. Opranuza-
IUS CITYy’KObI TUAPONPOrHO30B. DU3MUECKUE OCHOBBI
NPOTHO30B. VICTOYHHMKY MUTAHUS U PEXKHUM CTOKA PEK
B [IEPUOJI MOJIOBOAbSI U MexxeHU. OCHOBHBIE COCTaB-
JSIFOIIME MEKEHHOTO CTOKa PaBHUHHBIX pek. [Ipo-
IHO3 MEXEHHOI'0 CTOKa Ha OCHOBE y4eTa 3aKOHOMep-
HOCTEW MCTOIIEHHUS 3allacoB BOJbI B PEUHBIX Oaccei-
Hax. O01mue 3akoHOMEpHOCTH U (PakTOpbl HOPMUPO-
BaHMs BeceHHeEro cToka. OO0Ias xapakTepuCcTHUKa Me-
TOJIOB BECEHHEro CTOKa. JloJrocpodHbI HpOrHo3
MaKCHMaJbHBIX PacxoioB (YpOBHEW) BECEHHErO I0-
JIOBO/bA. 3amackl BOJbI B PYCJIOBOH CEeTH, peryiu-
pyromias cnocoOHoCTh Bogocbopa. cTouHuKy nuTa-
HUS U PEKUM CTOKA peK B MEPHUO/] MOJIOBOJbS U Me-
xeHd. OCHOBHBIE COCTABIISIONINE MEKEHHOTO CTOKA
pPaBHMHHBIX pek. IIporHo3 cpokoB MosBIEHUS IJIaBY-
Yero JbJAa, CyCTOTHI LIYroxoja, JIel0XojAa, Hayaia
aenocraBa. IIporHo3 BCKpBITHS PEK, 03ep U BOJOXpPa-
HWIMIIL. Y CIIOBUSI 00pa30BaHUs 3aTOPOB U 3a)KOPOB B
BEPXHHUX M HWKHUX Obedax.

22
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Tema 6. ['maponoru-
YEeCKHE OCHOBBLI
YIPABIECHUS] PEUYHBIM
CTOKOM U MaTeMaTH-
YyecKHe MOJECIIH

TpeGoBanus yUaCTHUKOB BOJOXO3SIICTBEHHOTO KOM-
TIeKca K BOAHBIM pecypcaM. BogoobecnedeHHOCTh 1
COCTOSIHHE OKpykarouieil cpenpl. KauectBo nmpupon-
HBIX BOJI. 3aKOHOMEPHOCTHU KOJIEOaHHUSI PEYHOTO CTO-
Ka, KaK OCHOBA YIIPABJICHUs BOJHOPECYPCHBIMH CHC-
TeMaMH. PacueT 1o kaneHAapHbIM T'HIPOJIOTUYECKUM
psIaM Ha JKECTKUE M TIepeMEHHbIe TpaduKu BOAOIIO-
Tpebuenus. PacuetHas 00ecrieueHHOCTh BOJIOOT/IAUH.
3aBUCUMOCTE 00BEM-BOIOOTIa4a-00E€CIIEUEHHOCTh.
YupasieHrue BOOHOPECYPCHOM CUCTEMOM B IpeaeIax
pacueTHOM O0OECHeYeHHOCTH W 3a €€ IMpPeesIaMu.
YupasieHrue BOOHOPECYPCHOM CUCTEMOM B IpeaeIax
OJIHOTO TOJla U B MHOTrOJIETHEM niepuoje. Mmuranu-
OHHBIE Y ONITUMHU3ALIUOHHBIE METO/IbI, UCIIOJIb3yEMbIE
MIPU YIPABJICHUH PEYHBIM CTOKOM. CHCTEMBI KpHUTe-
pUEB HCMOJb3yEeMbIE MPHU YIPABICHUH MOBEPXHOCT-
HBIMH BoJaMHu. BomooXpaHHbBIE KOMIUIEKCHI Kak OC-
HOBBI YTPAaBJICHUSI KaY€CTBOM IMOBEPXHOCTHBIX BOJI.
BonooxpanHast nesTenbHOCTh, MPOBOAMMAS B BOJO-
cOopHoil uvacTu OacceifHa. BnusiHHe BogHOpEcypc-
HBIX CHUCTEM Ha KayeCTBO BOJbl B PYCIOBOM YacTH
peuHoro OacceiliHa. Bo3zaelicTBHE BOIHOPECYPCHBIX
CHUCTEM Ha OKPY>KAIOUIYI0 NPUPOJHYK Cpeny: K-
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Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /I Koua-Bo
Ne paznena u Tembl
n/n CAMOCTOSITEJILHOT0 U3YUEHNSI YacoB

MaT, ¢ayHy, GI0py, THAPOJIOTUYECKUNA U TUAPOXH-
MUYECKUM PEXKHUM TOBEPXHOCTHBIX U TMOA3EMHBIX
BOJI, Ha PYCIIOBBIE MpoIiecchl U GpopMupoBaHue Oepe-
TOB.

BCEI'O 166

7.5 KoHTpoJIbHBIE BONIPOCHI U 3aaHUs 1JI IPOBEAeHNS TEKYIero KOHTPOJIs.
1. 3ammucats Gopmyiry urciia PeitHombaca, MOSCHATH CMBICHT BXOASIINX BEJTUIHH,
CIOoCO0 HAXOXKACHUS
2. 3anucath popmyiny yucia Opyna, 00bICHUTh PUIUYECKUM CMBICH, CTIOCO0 Oompe-
JeJIeHUs
3. 3amucath ypaBHEHHUE TUAPABINIECKOTO yAapa, yKa3aTh METObI PEIICHUS
4. 3anmcath ypaBHEHHE CBOOOHOTO JBIKEHUS BOJIBI B OTKPBITOM pycClie
5. Ha3Batp pacueTHbIC BEIHUYMHBI THAPABINYECKOTO MPBIKKA
6. BogocnuBbl pakTHYecKoro npo@uiist, GopmMel CONPsHKEHUS B HUKHEM Obede
7. BogociauBel ¢ MIUPOKUM NMOPOroM, GopMyJibl pacuera
8. Busibl MOHUTOPHHTA .

9. CucreMbl MOHUTOPUHTA BOJIHBIX OOBEKTOB.

10. O1ieHka cOCTOSIHUS BOAHBIX 0OBEKTOB.
11. ®akTOpBl aHTPONOTEHHOTO BIUSHUS.
12. TUC — TexHOJIOTMH B MOHUTOPUHTE€ BOJHBIX OOBEKTOB.

13. I[Ipenmy1iecTBa U NOCNEACTBUS PETYJINPOBAHUS CTOKA.

14. MnTerpanpHas OLEHKA KaYeCTBA BOJHBIX PECYPCOB, HOPMATUBBI KAUECTBA BO/I.
15. Mepornpusitus 1o OXpaHe NPUPOIHBIX BOJ OT 3arps3HEHUS U UCTOLLEHUS.

16. OnacHbie NpUPOAHBIE U TEXHOTEHHBIE TPOLIECCHI.

17. I'ngposornueckrie U ruApOre0JOrn4eCKue ONacHble MPUPOIHBIE POLIECCHI.

18. MeponpusiTus 1o 3aliuTe TEPPUTOPUMA OT 3aTOIJICHUS U MOATOIIICHHUS.
19. MeToasl rTHAPOTOTUYECKOTO MTPOTHO3UPOBAHUS.

20. JlonrocpoyHslif MPOTHO3 PEYHOIO CTOKA U MAKCUMAJIbHBIX PAacX0/I0B.

21. Mogeny Kannanna-MuirokoBa MporHo3a pacxo0B U YPOBHEM.

22. IIporno3 mpuToKa BOJbI K BOJOXPAHWIHILAM.

23. ITporHo3upoBaHue JICIOBBIX SBJICHUIA.

24. B3auMoCBSI3b peryJIMpOBaHUs CTOKA, BOJOOOECTIEUEHHOCTH U KayecTBa BOIBI.
25. Bompocst pazpadotku [TUBP (mpaBui ucnons30BaHusi BOJHBIX PECYPCOB).

26. CocpenorodyeHublie ¥ AU Py3HbIE ICTOUHUKU 3arPSI3HEHUS BOIHBIX 00BEKTOB.
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8. ®opMa nNpoMesKyTOYHOI aTTecTalu U (DOH/I OLIEHOYHBIX CPEICTB

[lepeueHr KOMIMETEHIIMH BBITYCKHUKOB 00pa30oBaTENbHONH MpPOTpaMMbI, B
(opMUPOBaHNN KOTOPBIX YYaCTBYET MUCIUIUIMHA, MPUBEJCH B KapTaX KOMIIETEH-
1K (CM. KapThl KOMIIETEHITUHN ).

INPUMEPHBI NEPEYEHb BOITPOCOB K KAHJIUJATCKOMY
IK3AMEHY:

1. [ToHsATHA yCTaHOBUBLIErOCA U HEYCTAaHOBUBLIETOCA JBUKEHUS *KuAKocTH. [lapa-
METPBI U KPUTEPHUU.
2. BypHoe 1 cIOKOWHOE cOocTOsIHKE IToToKa. Yncno @pyna u ero pois B MOAEIAPO-
BaHWHU FUAPABINYECKHUX IIPOLIECCOB.
3. Yucno PeitHonbaca, pu3HUECKHUil CMBICH, 00J1aCTh MPUMEHEHHUS
4. HeycraHoBuBILIE€eCA JBUKEHUE B peKax U KaHanax. Llenp u 3agaun pacyera.
5. 'mapaBnuyeckuii yaap v ero 3Hau€HUE JUIsl IPOEKTUPOBAHUS COOPYKEHHIM
6. YpaBHEHHE THIPABINYECKOTO yaapa
/. JIBI>KE€HUE )KUIKOCTH B IOPUCTOH cpezie. Y paBHEHHUE JBUKEHUS TPYHTOBBIX BOJI.
8. OcHoBHbIE U] PepeHInanbHbIE YPAaBHEHUS IBUKEHUS KUKOCTEH.
9. Vpasuenue Cen-Benana, unteprperaus, METOIbI PEIICHHUS.
10. YpaBHeHue ABMKEHUS UACAIbHON KUAKOCTH " pomeku-JIramoba
11. YpaBHeHue IBUKEHUS HEBSI3KOM XUAKOCTH (Dityiepa), METO pEIICHUS
12. YpaBuenue Bsa3koit xxuakoctu (HaBbe — CTokca), MeTo pemeHus ABmkenus 13.
JIBUKeHue TpyHTOBBIX BOJ — PEILIEHUE MJI0CKOM 3a1aun (puiibTpanuu.
14. Cxemsbl compsbkeHUuss Obe(OB M METOAMKA pacyeT THAPABIUYECKOTO MPBDKKA.
TuIoBeIe 3a1a4¥ TPOEKTHON MPAKTUKHU U HAYUYHBIX MCCIIEOBAHUM.
15. Teopust BOIOCIMBOB, OOITHE ACTIEKTHI, HAMPABIIEHUE HAYYHBIX UCCIICIOBAHUMN
16. 'mapaBnuveckoe 000CHOBaHKE BOJOCOPOCHBIX COOPYKEHUI THIPOY3JI0B
17. I'unpaBnuueckuii pacdyeT kKaHaynoB. Kiaccudukaiys kaHaaoB, OlICHKa METOJIUK.
Ocob6eHnHocTH pacyeTa OO0JBIINX KaHAIOB ¢ Y4eTOM (UIIbTPAILIUU 1O Tpacce.
18. MoaenupoBaHue MPOILIECCOB B HIKHEM Obede THIpOy3JIOB C IEIbI0 000CHOBA-
HUSI TApAMETPOB TAIICHUS YHEPTHHU.
19. MeTon0J10rHsl COBPEMEHHBIX TUAPABINYECKUX UCCIEA0BAHUM.
20. CoBpeMeHHBIN MHCTPYMEHTAPH JIJIs1 U3MEpPEHUs (PU3NIECKUX XapaKTEPUCTUK
JBUKESHUS )KUAKOCTH, KOMIIBIOTEPHBIE MAKETHI AJ11 00pabOTKU JAHHBIX U3MEPEHUII.

21. MOHUTOPUHT BOJHBIX OOBEKTOB U €T0 3HAYCHUE I BOJTHOTO XO3SMCTBA.

22. BooobecrneuyeHHOCTh PerMoHOB Poccuu, mpo0ieMbl U MyTH PEIIeHUS.

23. CucTteMbl MOHUTOPUHTA BOAHBIX 00BEKTOB. COCTaB pEeKUMHBIX HAOIIOJICHUN U
METOIMKA X MMPOBEICHHUS.

24. CtpykTypa 1 00IIHI MOPSIOK BEACHUS BOJIHOTO KaJacTpa.

25. Kinaccudukaiys BoJIHbIX 0OBbEKTOB U BOJIOTIOJIb30BATEIIEH.
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26. CoBpeMeHHbIE METOAbI OOPA0OTKH M aHaIH3a KaJacTpoBoi HHGOpMAIUK.

27. ABTOMaTU3MpOBaHHAsl MH(OPMALIMOHHAS CHCTEMA BEICHUS Ka1acTpa.

28. OCHOBHbBIE NIOKA3aTEJIN U KPUTEPUH, UCIIOJIb3YEMBIE IIPU AHAINU3€E U OLIEHKE CO-
CTOSIHUSL BOJAHBIX OOBEKTOB.

29. MeTobl OLIEHKU U3MEHEHUSI COCTOSIHUSI BOJHBIX OOBEKTOB MOJ] BIUSHUEM €CTe-
CTBEHHBIX M aHTPOIIOTE€HHBIX (PaKTOPOB.

30. Ucnons3zoBanue 'IC — TeXHOJIOrMI1 B MOHUTOPUHIE€ BOJHBIX OOBEKTOB U UX BO-
10cOOPOB.

31. OyHKIMOHUPOBAHUE BOJOXO3SIMCTBEHHBIX cHucTeM. DakTOpPHl BOJOOOECTICUEH-
HOCTH.

32. PerynupoBaHu€e peUHOTO CTOKA, (PaKTOPbI BIUSAHUSA, TPOOIEMbI BOJOXPAHUITHIIL.
33. TeppuropuanbHOe mnepepacnpeieieHue CTOKa, MOJIOKUTENbHbIA 2B(DEKT U Mo-
CJIE/ICTBHS.

34. dakTopsl 3arpsi3HEHUS PUPOIAHBIX BOJ, J0JIEBOE yYaCTHE UCTOUHUKOB 3arpsiz-
HEHUS.

35. CoBpeMeHHOE COCTOsIHME KayecTBa BoJ Poccuu U TEHEHIIMM €T0 U3MEHEHUS.
36. OcHOBHbBIE MPUHIUIBI U 337]a4l OXPaHbl BOJHBIX PECYPCOB B CBETE TOCYIApCT-
BEHHOW BOJIHOM ITOJIUTUKH.

37. BonHoe 3akoHOJATENbCTBO. TpeOOBaHUS K OXpaHE BOJHBIX OOBEKTOB OT 3a-
IPSI3HEHUS, 3aCOPEHMS U UCTOLIEeHNU. HopMaTUBHBIE ITOKa3aTENN KayecTBa BOABl U
MPEAENIbHO A0MYCTUMBbIE 0€3BO3BPATHBIE U3BATHUS BOABI U3 HCTOUYHUKOB.

38. MepomnpusiTusi Mo 0OXpaHe MPUPOIHBIX BOJ OT 3arPSA3HEHUS U UCTOIICHHUS.

39. HeratuBHoe Bo3neiicTBUE BO, (PaKTOPHI BIUSHUS, CPEJCTBA MPEAOTBPAIICHHUS.
40. bacceitHOBBIE COTJIAIIEHUS] O BOCCTAHOBJICHUH U OXPAaHE BOJAHBIX PECYPCOB.

41. BausitHue aHTPOINOTeHHBIX (PAKTOPOB HA BOAHBIE pecypchbl. DaKTOPbI, XO3SIUCT-
BEHHOM JI€SITEIbHOCTH, OKA3bIBAIOIINE BIUSIHUE HA BOJIHBIE PECYPCHI.

42. PernonanbHble U riao0anbHble U3MEHEHUs KiuMara. CyTh BEpOSTHBIX M3MEHE-
HUW U BO3MOXHOCTh X YY€Ta B IIPOEKTHOMN AEATEIBHOCTH.

43. OnacHble PUPOAHBIE U TEXHOT€HHbIE Ipolecchl. KiimmaTuueckue u ruaposio-
TMYECKUE PUCKHU.

44, Knaccudukanus OMaCHBIX MPUPOIAHBIX W TEXHOTEHHBIX MporieccoB. OmacHbIe
IIPOLIECCHI, XapaKTepHble 111 Poccuu B HacTos1ee BpeMsl U B IEPCIIEKTUBE.

45. OnacHble NMPOILIECChI, CBSI3aHHBIE C BOJHBIM (PaKTOPOM, UX POJIb B 00IIEH KapTH-
HE €CTECTBEHHBIX U TEXHOTE€HHBIX aBAPUHN U KaTacTpod.

46. ATMoc(epHbie onacHble TPUPOAHbIE TIpoliecchl. [IpobiemMbl MPOrHO3upOBaHUS,
UKJIMYHOCTh U BO3MOKHOCTh COKpAIllEHUs YIIepOOB.

47. I'uaposiornuecKkre u ruiporeosIornyecKre ONacHble MPUPOIHBIE MPOIECCHI.

48. 'mppaBnuyeckas CBsI3b MOBEPXHOCTHBIX U MOA3EMHBIX BO/I.

49. HaBojHeHus, IPUYMUHBI U YCI0BUSA (POpMUpPOBaHMS, CIIOCOOBI MTPEAOTBPAILLICHUS
yIepOooB.

50. ITpruunHbBI aHTPONOT€HHBIX HABOJHEHUH U ITyTH UX MIPEIOTBPALLICHUS.

51. Meronrka 060CHOBaHHSI MEPONPHUATHUI MO 3aLUTE TEPPUTOPUIN OT 3aTOIICHUS
Y TIOATOIUJICHMSL.
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52. IlpenynpenutenbHble ¥ HHXKCHEPHBIE MEPOTIPHUSITHS TSI COKPAIICHUS COIUAITb-
HO-9KOHOMUYECKUX YIIEpOOB U MPENOTBpAIllCHUs THOETH JIoAeH U UHPpaCTPyK-
TYpPHBIX KaTacTpod.

53. [IporHo3sl onacHbIX SBJICHUM (CeM U JaBUHBI). HayduHas 10CTOBEpPHOCTH U A(-
(eKTUBHOCTH MMPOTHO30B.

54. MexaHu3Mbl TOCYAapCTBEHHOTO PETYJIUPOBAHUS MPUPOJHON U TEXHOTEHHOM
0€30MacHOCTH.

55. Bonnas nonutuka P®. Kputepun u gaktopsl 6€30macHOCTH COOPYKEHHM BOJIO-
XO3SIMCTBEHHBIX CHCTEM.

56. I'maponornyeckne mMporHo3bl. OCHOBHBIC BHJIBI MPOTHO30B U WX HAy4YHas KJac-
cudukarms.

57. Metoapl THIPOJIOTHYECKOTO0 MPOTHO3UPOBAHUS U TPeOOBAHMS K THIPOJIOTHYE-
CKOM MH(pOopManuu.

58. Opranuzanus ciy)k0bl THIPONPOrHO30B. HayuHO-MeTOAM4YeCKue OCHOBBI THU/I-
POJIOTHYECKUX ITPOTHO30B.

59. IIporHo3sl pacxo/i0B BOJIBI U YPOBHEH PEK HA OCHOBE JIBUJKEHUSI PEUHOTO MOTO-
Ka. PU3HYECKUE OCHOBBI IPOTHO30B.

60. Teopust nBUKEHUS MMAaBOJOYHBIX BOJH. [IpOTHO3BI MO METOIy COOTBETCTBEHHBIX
YPOBHEM.

61. Teopus mporHosza IMOJOBOJUN U MaBOJAKOB. [IpOrHO3bI AIIEMEHTOB BECEHHETO
MOJIOBOBSI.

62. O0mme 3akOHOMEPHOCTH U (HaKTOPHI (HOPMUPOBAHMSI BECECHHETO CTOKA B €CTECT-
BEHHBIX YCJIOBUSX U B YCJIOBUSX PETYIUPOBAHUSI.

63. JlonrocpodHbIii TPOTHO3 MAKCUMATBHBIX Pacxoa0B (YPOBHEH) BECEHHETO TOJIO-
BOAbS. Moienb (GOpMUPOBAHUS TAJOTO U JJOKJIEBOI'O CTOKA.

64. ITpubnuxeHHass Teopys IBWKCHUS MMaBOJKOB Ha OCHOBE MOHSATHS «PacILIacThI-
BAEMOCTHY.

65. [IporHo3 pacxo/0B U YpOBHEH Ha OCHOBE JMHEWHBIX MOJIETU TpaHCHOpMAIUH
MaBoAOYHEIX BOJIH. Monens Kanmnanaa-MummrokoBa. Crtoco0 MackuHram.

66. [IporHo3sl CTOKa MO JTAHHBIM O 3aracax BOJbBI B PyCIIOBOM ceTu. MeToJbl TeH-
neHiuu. [Iporuo3 1o KpuBbeIM Crajia NaBOJAKOB U MOJIOBOAUN.

67. JlonrocpouHBIi MPOTHO3 PEYHOTO CTOKA W MPUTOKA BOABI K BOJOXPAHUIIUIIAM.
I{ess naHHOrO POTHO3A.

68. IIporHo3sl JeOBBIX SBJICHUN Ha peKaxX, 03epax M BOJOXPAHWIMINAX. TeXHOJIO-
I'Usl IPOrHO3a U €ro JOCTOBEPHOCTh. [IpOrHO3 CpOKOB MOSIBICHUS IJIABYYEro JIbJa,
IIyroxo0/a, JeA0X0/1a, Hayaia JeJ0CTaBa Ha PeKax.

69. PacueT 1 nmporHo3 TOJUIMHBI JIEASHOTO TOKpoBa. [Iporuo3 BCKphITHS pPeK, 03€p U
BOJOXPAHWIHUIL. Y CJIOBHUS 00pa30BaHUs 3aTOPOB U 3aKOPOB B BEPXHUX M HUKHUX
onedax.

70. MoaenupoBaHue JIeJJOBBIX MPOLIECCOB.

71. YopaBieHue pedHbIM CTOKOM, OT€YECTBEHHASI HCTOPHS BOIIPOCA, MPOOJIEMEBI ITy-
TH PEUICHUS.

72. OOmasi MOCTaHOBKA IEJI€ M 3aja4 yMpaBlICHUS PEYHBIM CTOKOM. BomHope-
CYpPCHBIE CHUCTEMBI KaK HEPAPXUYECKUE CHUCTEMBI COIVIACOBAHUS CTPATErMi BOJIO-
MOJIb30BAaHUS B PEUHOM OacceiiHe.

25



73. OcOOEHHOCTH BOJOMOIB30BATENEH ¢ TOUKH 3pEHMsI TPEOOBAHUN K BOJHBIM pe-
cypcam.

74. BonoobecnieueHHOCTh U COCTOSIHUE OKPYKAIOLIEH cpepl.

/5. 3aKOHOMEPHOCTH KOJI€O0aHUSI PEYHOIO CTOKA, OCHOBHBIE TMAPOJIOTUYECKUE Xa-
pakTepucTuku. IIpoBepka cTallmOHAPHOCTH BPEMEHHBIX PSAJIOB PEUHOIO CTOKA B yC-
JIOBUSIX QaHTPOIIOTEHHON Harpy3Ku Ha pEYHbIE CCTEMBI.

76. IIpaBuia nCNOIL30BaHUsI BOJHBIX PECYPCOB BOJOXPAHUIIUIL U UX TUAPOJIOTHYE-
CKOe 000CHOBaHHE

['7. JlucnieTuepckue npaBuiia ynpasiaeHUs: pad0TON U30JIMPOBAHHBIX BOJIOXPAaHUIIUII
U UX KacKaJIOB, PacIoJIOKEHHBIX Ha TJIaBHOW PEKE M €€ OCHOBHBIX MIPUTOKAX.

78. COBMECTHOE HCIIOJIb30BAHHUE MTOBEPXHOCTHBIX U MOJ3EMHBIX BO/I.

79. MaTtemaTnueckrue METOAbl ONTUMAIBHOTO HUCIIOJIb30BAHUS TTOBEPXHOCTHBIX BOJ.
MMuTanmoHHbIE W ONTHUMU3AIMOHHBIE METOJIbI, WCIOJb3YEMbIE MPH YIPaBICHUU
PEYHBIM CTOKOM.

80. IlpumMeHeHne MHOTOKPUTEPUAIBHON BEKTOPHON ONTHMU3ALMU K YIPaBJICHUIO
MOBEPXHOCTHBIMU BOJIAMH.

81. PerynupoBaHue KauecTBOM NOBEPXHOCTHBIX BOJA. BogooxpaHHBIE KOMILIEKCHI
KaK OCHOBBI yIIPaBJIEHHsI KAU€CTBOM MOBEPXHOCTHBIX BO/I.

82. Monenp ynpaBiieHUSI COCPEJOTOYEHHBIMU U PAacCPEIOTOYCHHBIMU cOpocamMH B
BOJIOTOK.

83. OreHka BO3/I€HCTBYS BOAHOPECYPCHBIX CUCTEM Ha OKPYIKAIOIIYIO CPEdY.

84. BausHue BOIOXpaHUIIUIN HA 3aTOTUICHUE W MOJTOILICHHE 3eMelTb, TpaHcpopMa-
U0 MAaKCUMaJIbHOTO 1 MUHUMAJIBHOTO CTOKA.

MeToauveckue MaTepHuaJibl, ONpeaessiiouue Npoueaypy oueHuBaAHUSA
pe3yJbTaTOB 00yUYeHMUs.
Kputepnn olieHKH NIPUHUMAIOTCS CHEAYIOIIHE!

— yyeOHas AUCIUIUIMHA (aKTUBHOCTH HAa 3aHATHIX, CBOEBPEMEHHOCTH BbI-
MOJIHEHUS PA3JIMYHBIX BUJOB 3aJJaHU, TOCEIIAEMOCTh BCEX BUAOB 3aHATHUI MO JUC-
UIUTUHE);

— CTENEHb YCBOCHHUS TEOPETUUECKUX 3HAHUM;

— YpOBEHb OBJIAJICHUS TPAKTUUYECKUMH YMEHUSMHU U HaBbIKAMH 10 BCEM BH-
7aM yueOHOM paboThI;

— pe3yJbTaThl CAMOCTOSTEILHON pabOTHI.

JIs1 TeKy1iero KOHTpOJsi yCBOGHHSI y4eOHOro MaTtepuasa JaHHOW yueOHoU
JTUCIUTUIMHBI TPETYCMOTPEHBI:

- TeKYIIMA KOHTPOJb 3HAHWU HA MPAKTUUYECKUX 3aHSITUAX (OIEHUBAECTCS B
yeTbipex0anpHol mKane — 5, 4, 3, 2, oTpaxarouiei riyonuHy, KadecTBO U MOJTHOTY
OCBOCHHS y4eOHOT0 MaTepuala, yMEHHUE IPUMEHSITh 3HaHUS K aHaJIM3y JaHHBIX);

Tekymuii KOHTPOJIb OCYLIECTBIISETCS MPENOAABATENIEM, BEAYIINM 3aHITUS B
y4eOHBIX Tpynmax, BO3MOXKHO MPUCYTCTBUE BHEIIHMX KCIEPTOB, HAYUHBIX PYKO-
BOJIUTENIEH, TIpenoAaBaTesieid CMEXHBIX JUCHUILIAH U JIP.

Bce Buapl cpeacTtB KOHTPOJIA 3HAHUW, YMEHUW M HABBIKOB IO JAWCLUIUIMHE
«'mapaBnyka ¥ WHXXEHEpPHAs TUIPOJIOTHS OIEHUBAIOTCS CISAYIOMHMM 00pa3oM: B
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MPOIICHTHOM OTHOIIEHUM KAa4eCTBA YCBOCHHUS MPOTPaMMbI, B YPOBHEBOM OTHOIIIE-
HUU, B BUJE OTMETKH. [1IKaJIbl OIIEHKU pe3yJbTaTOB TEKYIIETO KOHTPOJIS IPHUBE/C-
bl B Ta0muie 7.

Tabmuma 7
[IIxanbl OLIEHKH PE3YJAbTATOB TEKYIIETO KOHTPOJIS
@®opwma yuactus | Kparkas  xapakrepuctuka  cpeacts | lIpeacras- | llkana
acCIlMpaHTa B OLIEHKHM OCBOECHUS MATEPHUAIIOB Kypca JICHHE OLICHKH
y4eOHOM Mpo- OIIEHOYHOTO
ecce CpEACTBa
Bompocsr u 3a- | CpenctBo [uisi oTBeTa Ha BOIpOchl M | Borpockl YpoBHe-
JaHUS 1151 pelLIeHue 3aJaHusl 110 TEME WIH I10 pa3- Bast
IIPOBEACHUS neny IKasna
TEKYILEr0 KOH-
TPOJIS
Juckyccus [IpuBneuenne acinpanTos K npoueccy | [lepeyeHs [Ipo-
00CYXJIeHHsI CIIOPHOI'O BOIPOCA, MPO- | IUCKYCCH- LICHTHAs
0JieMbl C OJJHOBPEMEHHOW OLIEHKOM WX | OHHBIX HIKasia
YMEHUS apryMEHTHpPOBaTh COOCTBEH- | TEM
HYIO TOUKY 3pEHHS
KomnextuBnoe | IIpoBepku crocoOHocTH acnupanToB K | [IpoGnemnas | [Ipo-
pELIEHHE  IpPO- | TBOPUYECKON ACATEIBHOCTH B KOJUIEK- | [IOCTAHOBKA | LIEHTHAs
OJIeMBI THBE MpOo(dEeCCHOHAIOB, CBOOOIHOTO | BOIIpOca Kasia
oOMeHa MHEHHUSAMHU W HICSIMH 1O Mepe | (BapuaHThI)
VX BO3HUKHOBEHUS.
[Ipe3enTannu CpencTtBo npoBepku yMeHHs acnupan- | Tema pede- | OTmeTka
TOM BBINOJHATh MOWCK W AHAIW3 HH- | para B CHCTE-
(dopMalMK MO COBPEMEHHBIM METO/JaM Me
UCCJIeIOBAHUI B COOTBETCTBUM C HA0O- «3a4re-
POM pa3lenoB U TEM HACTOSIIEH Ipo- HO-HE
rpamMMbI 3a4TEHOY

[lepeBoa B OaIbHYIO MIKATY OCYIIECTBISETCS MO COOTBETCTBYIOIICH CXEME,
npuBegeHHou B Tabmuie 8.

Tabmnuma 8
[lepeBoj MIKAJIbI OIIEHKU PE3yJIbTATOB
KauectBO Cpenuss
YpoBHeBass |OTMeTKa 1O IIpouenTHas pea
OCBOEHUSI N WTOroBast
[IIKajIa 5-0anbHON HIKaJIEe HIKaJja
TUCIATLINHBI OLIEHKA
100 -90% |BbICOKHH «OTIAYHO» / «5» 81-100% 4,6-5
89 - 66% MOBBIIIIEHHBIH | «XOPOIIIO» /«4» 61-80 % 3,6-4,5
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«YAOBJICTBOPUTCIBLHO» /

41-60 % 2,6-3,5
«3»

65 - 50% CpeIHuit

MEHBIIIE HIDKE  CPEJi-| KHEYIOBJICTBOPUTEILHOY
50% HEro [<2»

[IpomexyTouHas arrectanus N0 AUCHUIUIMHE « ['MapaBnvka M MHKEHEpHAs
TUAPOJIOTHS» MPOBOJUTCS B COOTBETCTBUM C Y UEOHBIM MJIAHOM BO BTOPOM CEMECT-
pe B gopMe sKk3aMeHa. ACHHUPAHTHI JOMYCKAIOTCS K 3K3aMEHY IO TUCUUILIIMHE B
Cily4yae BBINIOJIHEHUSI UMU Y4€OHOTO IJIaHa MO JAUCIUIUIMHE, BHIMOJHEHUSI BCEX 3a-
JAHUA U MEPONPHUITHH, MPEAYCMOTPEHHBIX MPOTPAMMON JUCIHUIUIMHEL. B ciryyae
HaIN4YUs Y4eOHOM 3aJ0JKEHHOCTH TI0 TeKYIEeH YCIeBAEMOCTH aCIIUPAHT CAMOCTOSI-
TEJIBLHO OTpaldaThIBaCT O0OPA30BABIIYIOCA 3aJ0JDKEHHOCTh M JIOMOJIHUTEIBLHO OTYH-
ThIBAETCS Mepe]l MpenoaaBaresieM B yCTaHOBIIEHHONW uM (opme. Borpoc o gomycke
K 2K3aME€HY B JAHHOM CJIy4ae OMNPEACNSAETCS MCXOAS M3 UTOTOB JOMOJHUTEIBHOU
OTYETHOCTH.

DK3aMeH MPOBOJUTCS B MUCbMEHHO-yCTHOU (hopme. Komuccus mpenocraiis-
eTCs MpaBO 33JaBaTh acHUpPAHTaM JIOMOJHUTEIBHBIE BOMPOCHI B 00BEME COJIEpHKa-
HHS JUCLHUIUIMHBI, B TOM YHCJIE BOMPOCHI MO TeMe ucciaeaoBanuil. OUeHKa 3HaHUN
aclMpaHTa Ha SK3aMEHE HOCUT KOMILUIEKCHBIN XapaKTep U BBICTABIISIETCS 10 PE3YJib-
TaTaM TEKYIIEH yCIEBAEMOCTH U 3HAHUI, OKA3aHHBIX HA K3aMEHE.

YcenemHocTh yCBOEGHUS JUCHUIUIMHBI XapaKTEPU3YETCsl KaUeCTBEHHOW OLICH-
KO Ha OCHOBE C(HOPMHUPOBAHHOCTH KOMIICTCHIIMH, BKIIFOYAIONMICH COBOKYITHOCTH
KpUTEpHUEB UX OCBOeHUs (Tabmuia 9).

KauecTtBeHHast olleHKa MOET OBITh BBIPAXKEHA: B MPOIIEHTHOM OTHOIICHUU
KayeCcTBa YCBOEHHUS MPOrpaMMbl, B YPOBHEBOM OTHOIICHUH, OLICHKOW «3a4TCHOY,
«He3auTeHo» u T.a. IlpenonaBarens BeAET MUCHbMEHHBIM yU€T 00pa3oBaTENIbHBIX
TOCTHKCHUW aCIUpPaHTa B COOTBETCTBHM OLCHKOW KOMIIETEHLMMN IO JUCUUILUIMHE
y4eOHOrO IJIaHa.

3HaHUs, YMEHUSI, HABBIKA aCIIMPAHTOB HAa KaHJIUJIATCKOM 3K3aMEHE OIlCHUBA-
IOTCA: «OTIIUYHOY, «XOPOLIO», «YJIOBIETBOPUTEIBHO» U «HE YJIOBICTBOPUTEIIHLHO.

OrneHka «omuyHo» BBICTABISETCS ACHUPAHTY, €CJIU OH TUIYOOKO U MPOYHO
YCBOWJI MPOTPAMMHBIN MaTepuall, UCUEPIbIBAIONIE, OCIEN0BATENbHO, YETKO U JIO-
TUYECKU CTPOMHO M3JIaraeT ero Ha AK3aMeHe, CBOOOIHO OPUEHTHUPYSICh B MaTepuale
Y PEKOMEHIyEeMOU JIuTeparype.

OueHka «xopouio» BBICTABISECTCS ACIUPAHTY, €CJIM OH JIOCTATOYHO XOPOIIO
3HAeT MaTepuas, HO B OTBETaX MPOSIBISET HEKOTOPYIO HEYBEPEHHOCTh, TUOO UMEET
HE 0YEHb XOPOUIO MPOXOJIUII TPOMEKYTOUHBIE ATAIbl ATTECTALIUH.

OueHka «yZOBIECTBOPUTEIBHOY» BBICTABISICTCS MPU HAJIUMYUU Y aCUPaHTA
JIOCTATOYHBIX 0A30BBIX 3HAHHMM IO JUCHMUILUIMHE, O€3 TIIyOOKOTO MOHMMAaHUs MaTe-
pHUaJioB Kypca. DTO MPOSBISIETCS B CJ1a00M U3JI0’)KCHUM 3HAHUW, HO B MPUHIIUIIE ITU
3HaHUS UMEIOTCS, KPOME TOrO €CTh CBUAETEIBCTBO €ro 3aHATHN B CEMECTPE U Olie-
HOYHBIM JIUCT.

0-40 % 2-2,5
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Tabmuma 9
Ornenka c(hopMUPOBAHHOCTH KOMITCTCHITUI

- g
Iokaza- | 2 v 33 §
menu S S35 |8
0 1S | E§EER |8
yenusa- | s SRR 3
Nen/n | Komnemenyuu Komne- S § % g § S 3
menyuil © 2138 § Ry
T | 2®58 |s8
S = ° Q E
3 =SS 58|88 558
KCnepm OyeHU6aHuUs. S§ 38288358
cghopmuposannocmu S § S 5|& S 3R 3
KoMnemeHyuil SENESEN ISR AR
[penonaBaTens 4 4 4 4
[IpurnameHHblii CieUuaInucT 4 14 S 4,3
1 YK-1 I'pynna acnupanToB 4 5 4 4,3
Cosoxynnasn oyenka oceoenus |4 43 |43 42
Komnemenyuu
[penonaBaTens 4 |5 5 4,6
[IpurnameHHbli coeuaaucT 4 |4 S 4,5
2 YK-2 I'pynna acnupanToB 5 5 4 4,6
C080Kynnas OYeHKA 0C80CHUA 45 la6 |46 45
KOMHemeHyuu
[TpenogaBatensb 4 |5 5 4,6
[IpUriameHHbIi CIIENUATUCT 4 |4 S 4,5
3 YK-3 I'pymimma actimpadToB 5 5 4 4,6
C080Kynnas OYeHKa 0C80eHUA 45 la6 |46 45
KOMHemeHyuu
[TpenogaBaTensb 4 |5 5 4,6
[IpUrIameHHbIi CIIENUATUCT 4 |4 S 4,5
4 OIIK-1 I'pymmma acrimpanToB 5 5 4 4,6
C080KynHasl OYEHKA 0CBOCHUSA 45 |46 |46 45
KoMHnemeHyuu
IpenogaBaTensb 4 |5 5 4,6
[IpUrIameHHbIi CIIENTATUCT 4 |4 5 4,5
5 OIIK-6 I'pymmma acrimpanToB 5 5 4 4,6
C080KynHast OYEHKA 0CBOCHUSA 45 |46 |46 45
KoMHnemeHyuu
ITpenogaBaTensb 4 |5 5 4,6
[TpurianeHHplii CleNUaIuCT 4 |4 S 4,5
6 OIIK-8 I'pymnma acrimpanToB 5 S) 4 4,6
C080KynHAsL OUEHKA 0CEOCHUSA 45 |46 |46 45
Komnemenyuu
7 [1K-1 I[penonasarenn 4 4 4 4
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IMpuriameHHbIi CIEIHATACT 4 14 S 4,3
['pynmna acnupaHToB 4 |5 4 4,3
Co60KynHas ouenKa oceoenus
4 u 4 |43 |43 4,2
KoMnemenuuu
I[Npenogasaresnb 4 4 4 4
[IpurnameHHblii CIeUaIuCT 4 14 S 4,3
8 I1K-2 ['pynmna acnupaHToB 4 |5 4 4,3
Co60KynHas ouenKa oceoenus
4 u 4 |43 |43 4,2
KoMnemenuyuu
Hmozoeasn ouenka oceoenus OUCUUNTUNbL 4,3
3axniouenue Hcxo0s u3 wKkanvl oyenku pesyibmamos, CmyoeHm umeem
NOBbIUUEHHDLTL YPOBEHD 0CE0CHUS OUCYUNIUHDL, YO COOM-
6emcmeyem oyeHKe «XOpouloy Uil «3a4meHoy

OueHka «HeyooenemeopumenbHo» BBICTABISETCA, €CIU ACIUPAHT HUCIIbI-
THIBA€T MPOOEbl B U3JI0KEHUH METOJOB UCCIIECIOBAHUMN, HE YMEET MPOU3BOIUTH
MOMCK UCTOYHUKOB M OIIEHKY HEOOXOAUMOM /1Jis 3TOro HH(OpMaILMK, HEAOCTATOUHO
BJIAJICET COBPEMEHHOW METOAOJOTHEN NpEeAMETa, HE B COCTOSSHUM HHTEPHPETHPO-
BaTh T€ WJIM MHBIC PE3YyNbTaThl HCCiEeN0BaHUMN. [Ipr 3TOM OLIEHOYHBIN JIUCT yCIlE-
BAEMOCTH HE COAEPKUT JOCTATOYHOTO unciia TeM. DopMabHbIM KPUTEPUEM MOKHO
CUHTATh YPOBEHb CPOPMUPOBAHHOCTH KOMIETEHIMI HIDKE CPEAHETO 3HAUYCHUS T10
ypOBHEBOH IKane u HWxke 41% Mo MPOLIEHTHOM IIKale OLUEHKH OBJIAJICHUSI COBO-
KYITHOCTBhIO KOMIETEHIUN M0 JUCHUILIAHE.

DopMBbI NPOMEKYTOYHOM ATTECTALMH 10 AMCUHUILIMHE. KAHOUOAM CKULL IK3AMEH

9. PecypcHoe obecrieueHue:

Kaxxnas u3 xadenp umeeT 1a00paToOpuu:

Kadeapa KMBP u rugpasnviku — n1abopaTopusi THIAPOCUIIOBBIX YCTaHOBOK, Jia-
Oopartopusi TUAPaBIUKU

Kadenpa rugposnoruu, rufijporeosiorui 1 peryjaupoBaHus CTOKa - 1abopaTopus
METEOPOJIOTUU U TUAPOMETPUU Kadeaphl OCHAIIEHHAs THIPOMETEOPOIOTUYECKUMU
U TUIPOMETPUYECKUMHU MNpUOOpamMH, JEMOHCTPALIMOHHBIE MOJIENH, CTEHIbl U Ap.
00opyZI0BaHuE, CICIHAIN3UPOBAHHBIA KOMIBIOTEPHBIN KJIAcC, OCHAICHHBIA OpT-
TexHukout u [IDBM.

Nmeercs ps IpOrpaMMHBIX KOMIUIEKCOB.

9. PecypcHoe oGecnieuenne

9.1 IlepeyeHb OCHOBHOI JTUTEPATYPHI

1. Boanblie pecypchbl ¥ KauecTBO BOJI: COCTOSTHUE U poOsembl yrpasienus./ [loxa
pen. Janunos-Jlanunesna B.A., [Ipsoxunckoit B.I'. - M.: PACXH, 2010. - 415 c.

2. ['eopruesckuii FO.M., lllanoukun C.B. I'maponoruyeckue mporHossl. Ydeo-
HHK. — CII6., u3n. PITMY, 2007. — 436 c.
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3. Mazyp U.N., Usanos O.I1. Onacubie npupoaubie npoiecchl. M.: M31-Bo
DOkxonomuka, 2004. — 702 c.

4, Hcewmaitbiios I'.X. MupoBo#t BoJHBIN OaTlaHC M BOJAHBIE PECYPCHI 3€M-

JIM, BOJHBIN KaJlacTp U MOHUTOPUHT BOJAHBIX 00BheKTOB: yueOHuK / I'.X.FicMaiipLioB,
A.B.IlepmunoB; M-Bo cen. xo03-Ba Poc. denepanuu, Mock. roc. yH-T TpUPO1000Y-
cTpoiictBa. - MockBa: MI'VII, 2013. - 324 c.: uin., kapTel. - bubnuorp.: c.321.c.

5. Parkosuu JI.JI., Mapkun B.H., I'mazynoa 1.B. Bompocsl panroHanbHOTO HC-
MOJIb30BaHUsI BOJHBIX PECYPCOB M MPOEKTHOTO OOOCHOBAHUSI BOAOXO3SIMCTBEHHBIX

cucteM. ®I'BOY BIIO MI'VII, 2013, 258 c.

9.2 IlepeyeHb JOMOJTHUTEILHOM JIUTEPATYPbI

1. Bopomnaes I'.B., Ucmaiisinos I'.X., ®enopor B.M. [IpobGnemsl ynpaBieHuss BOOHBIMH pecypca-
mu Apano-Kacnuiickoro pernona, - M.:Hayka, 2003. — 427 c.

2. IlnemkoB A.®. PerynupoBanue croka. —JI.: 'mapomereounsnar, 1975— 560 c.

3. Kpuukuit C.H., Menkens M.®. ['uaponornyeckue OCHOBBI YIPABIECHUS BOJOXO03S1ICTBEHHBIMHU
cuctemamu. — M: Hayka, 1982 — 271 c.

4. O.I'. CaBuues, O.I'. Tokapenko YnpasieHue BogHbIMU pecypcamu . Uzn. I[ITY.
2014 rox

9.3 Ilepeuenn pecypcoB HHGPOPMAIUOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «H-
TEPHET»

http://www.ngma.su/oi/KAFEDRA/NIMI/Gidravlika.php
http://engstroy.spb.ru/index 2011 01/hydraulics.html
http://www.aspirantura.spb.ru/pasp/5 23 16.html
http://tekhnosfera.com/vak/gidravlika-i-inzhenernaya-gidrologiya

http://old.skgmi-

gtu.ru/pk/PriemKomis2014/Aspirantura/Vstupitelnie Ispyitaniya/Group 08.06.01/0

5.23.16.pdf

9.4 Tlepeuenb MHGOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YyEMbIX P OCYIIECTB-
JICHMH 00pa30BaTeJILHOIO Mpoiecca

1. IIporpamma MS Excel B mpodeccruonanbHo# Bepcrn

2. IMporpamma MS Word.

3. IIporpamma MS Power Point

4. TIporpammusiit komruieke MIKE SHI

5. [IporpamMmHBIi MakeT A1 00padOTKU THIPOIOTUYECKON HH(MOPMAITUU

9.5 Onncanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl.

Jlnst peanuzarnii TporpaMMbl MOATOTOBKH 1O auciuiuinae (Moxymio) «['wua-
paBIUKa U WHXKXEHEPHAs! THIPOJIOTHS» MEePEYCHh MAaTePUATTbHO-TEXHUYECKOTO 00ec-
MEYEHUS BKITFOYACT:

1. Jlaboparopus 'CY
2. JJabopatopus rugpaBiIuKu
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http://www.ngma.su/oi/KAFEDRA/NIMI/Gidravlika.php
http://engstroy.spb.ru/index_2011_01/hydraulics.html
http://www.aspirantura.spb.ru/pasp/5_23_16.html
http://tekhnosfera.com/vak/gidravlika-i-inzhenernaya-gidrologiya
http://old.skgmi-gtu.ru/pk/PriemKomis2014/Aspirantura/Vstupitelnie_Ispyitaniya/Group_08.06.01/05.23.16.pdf
http://old.skgmi-gtu.ru/pk/PriemKomis2014/Aspirantura/Vstupitelnie_Ispyitaniya/Group_08.06.01/05.23.16.pdf
http://old.skgmi-gtu.ru/pk/PriemKomis2014/Aspirantura/Vstupitelnie_Ispyitaniya/Group_08.06.01/05.23.16.pdf

3. JlabopaTopust THAPOJIOTHH
Kadenpsl pacnonararor ciienyromuMu y9eOHBIMH U 1a00paTOPHBIMHU TTPUOO-
paMu, UHCTPYMEHTaMH, ACHCTBYIOIIMMH MaKeTaMu TYpOUH IUIaKaTaMM JJIsl Harjs -
HOI'0 U3YYEHUS, 4 TAK)KE UMEET IIEPEHOCHYIO METEOCTAHIIUIO.
9.5.1 Tpe6oBaHMA K ayAUTOPUAM

JIns mpoBeieHUsT TEOPETUYECKUAX 3aHATHUM MO AUCUUILUINHE «[ MApaBiIvKa U WH-
KEHEPHAs TUAPOJIOTHUS» HEOOXOAUMBI: MOMEIICHUS [IJIs MPOBEACHUS JICKIMH, a
TAK)K€ MOMEIICHUS I TPYIIOBBIX, WHIUBUYAJIbHBIX KOHCYJIbTALMNA U MTPOMEKY-
TOYHOT'O KOHTPOJISL.

9.5.2 Tpe60BaHMA K CIEUA/IU3UPOBAHHOMY 060PY A 0BaHUIO

[IpoBenenre 3aHATHI OCYHIECTBISIETCS B ayAUTOPHUSAX JUOO J1abopaTopHsix,
000pYZIOBaHHBIX MEPCOHATBHBIMU KOMITBIOTEPAMH C 00s3aTEIbHBIM HATHMYUEM PO-
€KTOpa U SKpaHa JiJisl [T0Ka3a Mpe3eHTalU.

10. MeToauyeckue peKOMEHIANUMN ACIMPAHTAM 110 OCBOEHMIO M CIUIIMHBI
(MoayJ110)

OOyuenue mo AuCHUIUIHHE «[ WapaBiIWKa W WHXKEHEPHAS THUAPOJIOTHS» JaeT
3HaHUS, YMEHUSI U HaBBIKK B IIUPOKOM JAHMANa3oHe mpoodsieM BogHOU cdepsl. [ 'naB-
HOE BHUMAaHHE YCISICTCS BOMPOCAM THIPABIHMKH, THAPOJIOTHH, KOMITJIEKCHOTO BO-
JIOTI0JI30BaHUS, MPUOOIIAET K paboTe ¢ JAUTEpaTypoM, OIlEHKE HEOOXOAUMOU s
3TOr0 WH(POPMAIIMHA, COBPEMEHHBIM METOJAMKAM IMPUKIATHBIX HCCIICIOBAHWN, aHa-
T3y, HHTEPIIPETAIINN U OIICHKE TIOJYICHHBIX Pe3yJbTaTOB.

OOyueHue MpeamnoiaraeT U3y4yeHUe COoJCpKaHus y4eOHOM IUCHUIUIMHBI HA
ayJIUTOPHBIX 3aHATUSIX (JICKIUAX, U MPAKTUYECKUX 3aHSATHAX ), AKTUBHO-TBOPUECKYIO
CaMOCTOSTENIbHYIO pa0OTy aclUPaHTOB B YaChl, OTBEICHHBIE HA CAMOCTOSITEIBHYIO
paboTy B IEPHOJ U3YUCHHS Kypca.

AKTHBHas paboTa aclUpaHTa Ha JICKIUU OOYCJIOBJIEHA €r0 CIIOCOOHOCTBIO U
TOTOBHOCTBIO K COTJIACOBAaHHOW paboTe ¢ JIGKTOPOM, 3aKJIIOYAIONIYIOCS B BHUMAa-
TEIHHOM TPOCTYITUBAHUHA MATEPUATIOB JICKIIUU, UX KOHCIIEKTUPOBAHUH, OTPAKCHHUH
B KOHCIICKTaX JICKITUI TIPEICTABIIIEMBINA JIEKTOPOM HATJISIHBIN MaTepHalia U PeKo-
MEH/IAIUU TI0 CAaMOCTOSITEIbHON JOpabOoTKe BOMPOCOB JICKIIMH B TIEPUO CaMOCTOS-
TeIbHOW paboThl. Kak moka3pIiBaeT MpaKTHUKA, HOBBIM MaTepHall JICKIIUU JTYUIIIe yC-
BanWBAaETCs, €CIIM OH yBSI3aH C TOHUMaHUEM TPEIbIIYIIEro MaTeprana, a Takxke, eCIu
nepen JeKIuel OCyIIeCTBICHa MpeABapuTeIbHas paboTa Mo MePBUYHOMY O3HAKOM-
JICHUIO C MaTepHallaMU MPEJICTOSIIEH JIEKIUU. DTO MOXKHO C/IEJIaTh C MOMOUIBIO pe-
KOMCHIOBAaHHOM JINTEpPaTypHhI.

AKTHUBHO-TBOPYECKUN MOAXO] K paboTe ¢ yueOHBIM MaTepHUaioM Ha MPaKTH-
YECKUX 3aHATUSX OOYCIIOBJIEH Ka4eCTBOM MOJTOTOBKHM acIUpaHTa K 3TUM (hopmam
3aHATHI B TIEPHUOJ] CAMOCTOSTEIIEHON PaOOThI, aKTUBHBIM YYaCTHEM B OOCYKIECHUU
BOITPOCOB M PEIICHUH MPAKTHUECKUX 3a7a49 Ha 3aHATHSIX. B 3THX mensax 3amaduu, BbI-
HOCHUMBIC JJIS PEIICHUs Ha MPAKTUYECKUX 3aHATHUSAX, JOJIKHBI OBITh TITyOOKO M3yde-
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HBI, IPOJyMaHbl, IPOAHATM3UPOBAHBI U MPEJICTABICHBI B KOHCIEKTaxX B BUIE Gop-
MyJI 1 MOJIeJIel B MIEPUO]T CAMOCTOSITEIbHON PabOTHI.

CamocrosiTenbHas paboTa aclUpaHTa SBISAETCS BaXHBIM BUJIOM yueOHOU pa-
601bl B YHuUBepcutere. OCHOBHBIMU BHUJAMHU CAMOCTOSITEIbHOM BHEAyJIUTOPHOMU
paboTHl acnupaHTa Mo y4yeOHo mucuuruinHe «[ uapaBnuka U MHXKEHEpHask THIIPO-
JIOTUS» SIBJISIIOTCSA: CaMOCTOSITEJIbHOE YIIIyOJIEHHOE HM3yYeHHUE pasfesioB Yy4eOHOM
JUCLMIUTUHBI C TIOMOIIbIO PEKOMEHIOBAHHON JTUTEpaTyphl, UHTEPHET-PECYPCOB, TO-
BTOpPEHUS U JOPabOTKHU JEKIIMOHHOTO MaTepuaia, CaMOCTOSATENbHYIO paboTy ¢ Tpo-
rpaMMHBIM oOecrieueHreM (MMaKeTaMyu CTaTUCTHYECKOTO aHalln3a) U MOJTOTOBKY K
SK3aMEHY.

11. MeToauveckne peKOMEHAAUMH MPENOAABATESIM M0 OPraHU3aALUN
00y4eHHs 10 TUCUMILIHHE (MOIYJIIO)

JIeKIIMOHHBIN MaTepuall JOJKEH COJIEPXKaTh MOCTAHOBKY 3aJaul paccMaTpuBae-
MBIX MPOOJIEM, IPUMEPHYIO TEXHOJIOTHIO UX PEIIEHUs, BO3MOKHOE COJECpP)KaHUE Ha-
YUHBIX UccliefoBaHui. HeoOXoaMMbIM yCIIOBUEM SIBIISIETCSI COOTBETCTBUE MaTepualia
JIEKIUU y4eOHOMY TUTaHY M MO3UIUAM pabodeil mporpaMmbl, a TakKe PEKOMEHI0-
BAaHHBIM JINTEPATYPHBIM HUCTOYHUKAM, MEPEYHIO BOMPOCOB IS TECTUPOBAHUS U K-
3aMEHAllMOHHBIM BOITPOCaM.

Hcnoab3yembie MeTOAbI 00y4YeHHS

Jlexuus MoJKHA BKIIIOYATh KOHCTIEKTUBHYIO YaCTh, HEOOXOIUMYIO JJIsl TOHUMAaHUS
Y YCBOCHMS JAJbHEMIIMX 3HAHUW B MPOLIECCE MPAKTUYECKUX U CAMOCTOSITEIIBHBIX
3aHsATHI. OCHOBHBIE BOMPOCHI CTOUT TOKA3bIBaTh HA KOHKPETHBIX MpHUMeEpax, 000-
3HaYasg WX WHXKEHEPHO-TUIPOJOTUYECKUE W HKOJIOTHYECKUE MPOOJIEeMBbl H, 1O BO3-
MO>KHOCTH, JieJiass 0000IICHUS I IPYTHUX BEPOSTHBIX CUTYyaIUi.

Hcnoab3yemble cpeacTBa 00y4eHHUsl BKIIOYAIOT MEYATHBIE U 3JIEKTPOHHBIE PECYP-
Chbl, KOTOPbIE JAOTOJHSAIOTCA AUAAKTUUECKUM U Pa3IaTOYHbIM MATEPHAIOM: IJIaKaThl
CO CXe€MaMu; JICKIIMH MPE3CHTAINH 110 TEMATUKE; Ta00paTOPHBIE MAKETHI.

Heo6xomumel pa3zgaTodHble MaTepHaibl, KOHTPOJIbHBIE BOIPOCH M TECTHI, 3aIaHUS
JUISL CAMOCTOSITeIIEHOM PaOOTHI.

npod.. 1.1.H. Ucmaiisinos I".X.. /

(y4eHas crenens, yuenoe 3anve, ®UO) (noannés)

npod.. k.1.H. Patkoruy JLJI. %
(Y4eHas cTeneHs, yyeHoe 3pawue, DHO)

(noanwce) /
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PELIEH3US
Ha pabouyio mporpammy no aucuuniune «[ UIpaBIuKa U MHKCHEPHAS THIPOJIOTHUS»
OIIOII BO no nanpasiennio noarorosku _08.06.01 TexHMKA M TEXHOJIOTHHM CTPOM-

TEJIbCTBA HANPABJIEHHOCTb_| MIpaBIMKA U HH)KCHEPHAsA TUAPOJIOrUs (YpOBEHb MOJrOTOBKA Ka/l-
POB BbICIICH KBaTU(DUKAIMHN).

[Iporpamma paspaborana B ®I'BOY BO «Poccuiickuii arpapusiii yausepcuter — MCXA uMeHn
K.A. TumupszeBa» coBMecTHO Ha Kadenpax «KoMIIEeKCHOTO HCIOIb30BAHUS BOJHBIX PECYPCOB U
TMJIPABIUKN» U «[ UAPOJIOTHH, THAPOTeOJOrMH U PeryaupoBaHus CTOKa» (pazpaboruuku — Hc-
MaiibutoB ['abun Xynymesuu u PatkoBuy Jle JlanunoBuy).

PaccmoTpeB mpescTaBiIeHHbIE HA PEICH3MIO MaTepUalIbl, PELEH3EHT IMPHIIeN K CIEAyIo-
IIMM BBIBOJIAM:

1. TlpenwsiBneHHas pabouas nporpamMma ydeOHOW AUCIUIUIMHBI «[ MIpaBIuKa U WH-
KeHepHas rujposorus» (nanee no tekcry IIporpamma) coorBerctByeT TpeboBanusm OI'OC BO
(ypoBeHb MOJrOTOBKA KaJpOB BBICIICH KBaTU(pHUKALWU) 1O HamnpasieHuto moarotoku 08.06.01
TexHuKa ¥ TEXHOJIOTUU CTPOUTENLCTBA YTBEPKACHHOTO MPpHKa3oM MuHHCTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @eneparuu ot 30.07.2014 Ne 873 u 3apeructpupoBanHoro B Muntocre Poc-
cun 20.08.2014 Ne 33710.

2. Pabouas mporpamMmMa COAEP)KHUT BCE OCHOBHBIE pa3/ieibl, COOTBETCTBYET TpeOoBa-
HUSM K HOPMAaTHBHO-METOAMYECKUM JOKYMEHTaM, IPeIbsIBIsSEeMbIX K padouell mporpamMme Auc-
UTUTAHBI/TIPAKTHKA B cooTBercTBUM ¢ [lucemom PocoOpuanzopa ot 17.04.2006 Ne 02-55-
77un/ax.

3. [TlpencraBnennas B Paboueil mporpaMMe akTyadbHOCTH Y4eOHOH TUCIMIUIAHBI B
pamkax peanuzainuu OIIOIT BO (ypoBeHb MOAr0OTOBKA KaapOB BhICHICH KBaTH(UKALUK) HE MOJI-
JICKUT COMHEHUIO — JUCLUUIIIMHA OTHOCUTCS K 00s3aTeNIbHBIM JUCIHUILUIMHAM BapuaTUBHOM YacTu
yuebHoro nukia braok 1 «/luctumninael (MOayn)»

4. llpencrasnennsie B Paboueil mporpamme 1enu yueOHOM AMCHMIIIMHBI COOTBETCT-
BytoT TpeboBanusiM ®PI'OC BO (ypoBeHb NOATrOTOBKA KaJIpOB BhICIICH KBanW(UKALMU) Harpas-
nenust moarotoBku 08.06.01 TexHHWKA M TEXHOJOTHH CTPOUTEILCTBA C YUETOM MPOPECCHOHATH-
HBIX cTaHaapToB: «lIpenonaBarensy», «Hayunblii paOOTHUK», pEKOMEHIYEMBIX JJIsl BCEX HAIpaB-
JICHWI TOATOTOBKH.

5. B cootBerctBum ¢ PaGoueit mporpaMmoii 3a TUCHMITIMHON «'MapaBiIMKa U WHXKe-
HEpHAas TUIPOJIOTHSY 3aKPEIUICHO 3 YHUBEPCATBHBIX, 3 o0ImenpodeccnoHalbHbEIX 1 2 ipodeccro-
HAJIbHBIX KOMITETEHIIUH, KOTOPBIE PEATN3YIOTCS B OOBSABICHHBIX TPEOOBaHUSAX.

6. Pesymprarel oOyueHwms, mpejacTaBieHHbIe B Pabodell mporpamMme B KaTE€rOpHsX
3HaTh, YMETh, BIAJETh COOTBETCTBYIOT CHEIM(UKE U COACPKAHUIO TUCIMITIIMHBI U IEMOHCTPUPY-
F0T BO3MOYKHOCTh MOJTY4YEeHHsI 3asBJICHHBIX PE3YJIbTAaTOB.

7. Copepxanue y4eOHOW TUCHMIUIMHEIL, peacTaBieHHoNH Paboueit mporpamMmel, cooT-
BETCTBYET PEKOMEHJAINAM MIPUMEPHOIl paboyeil mporpaMMbl AUCHUIIIMHBI, PEKOMEHAYEMON TIpH
peannzanuu @I'OC BO no HanpaBiieHUsIM NOATOTOBKY B aCIIUPAHTYPE.

8. OOmas TpynoéMKOCTh TUCIHITIHHBI «[ MapaBIvKa M HHKCHEPHAst THAPOIOTHS» CO-
ctaBiseT _6_ 3au€tHpiM equHunam (216  dgacoB), uto coorBercTBYyeT ®PI'OC BO (ypoBeHb moa-
TOTOBKa KaJpOB BBICIICH KBaM(PUKAINUK) I HarpaBiaeHus noarotoBku _08.06.01 TexHwka u
TEXHOJIOIMH CTPOUTENHCTBA.

9. MHHudopmauusi 0 B3aUMOCBSI3U H3Y4YaeMbIX JUCHUUIUIMH U BOIMPOCAM MCKIIIOUEHUS
TyOMUpOBaHMS B COJIEP)KAaHUM AUCLUUIUIMH COOTBETCTBYET JEHCTBUTEIBHOCTU. YueOHast TUCIHII-
nuHa «[uapaBIuKka ¥ WHXKEHepHas TUIPOJIOTHs» B3aUMOCBSi3aHAa C APYTMMHU JHUCHUIUIMHAMHU
OIIOIT BO (ypoBeHb MOATOTOBKA KaJapOB BBICIICH KBamM(HKaUu) ¥ Y4eOHOro IJIaHa MO Ha-
MPaBJICHNIO TOJATOTOBKU _«['MapaBianKa U MH)KEHEPHAs TUAPOJIOTHSI» U BO3MOXKHOCTH JAyOJIHpPO-
BaHUs B COJIEP’)KaHUU OTCYTCTBYET.
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10. IlpeacraBnennas PabGouasi mporpamMma MpennojiaracT HCIOJIb30BAHUE COBPEMEH-
HBIX 00pa30BaTeIbHBIX TEXHOJOIUH, IPUMEHAEMBIX [IPU PEATU3ALUN PA3IUYHBIX BUIOB y4eOHON
pabotbl. @opMbI 00pa30BaTEIBHBIX TEXHOJIOTHI COOTBETCTBYIOT CHIEIIM(PHUKE JUCIUTUINHBL.

11. Bupapl, copepxanue 1 TpyJOEMKOCTb CaMOCTOSITEIbHOM PabOThl aCIUPAHTOB, MIPE-
craBieHHble B Pabouell mporpamme, COOTBETCTBYIOT TPEOOBAaHHSIM K MOJATOTOBKE BBIITYCKHUKOB,
conepxammmcs Bo @I'OC BO (ypoBeHb MOArOTOBKA KaJPOB BBICIICH KBaTW(PUKAIIUK) HAIIpaBIIe-
aug noaroroBku 08.06.01 TexHuka ¥ TEXHOJOTHU CTPOUTENILCTBA.

12. TlpencraBnenHsle U onucaHHble B Paboueil mporpamme GopMbl TEKyIIEH OLIEHKH 3Ha-
HUI COOTBETCTBYIOT CIIEIIU(HKE TUCIMUITIIMHBI U TPEOOBAHHSM K BBITYCKHUKAM.

dopma IPOMEKYTOUHOIO KOHTpPOJIA 3HAHUM aclupaHTOB, IpeaycMoTpeHHas Paboueit
MIPOrpaMMOii, OCYIIIECTBISETCA B (hOpME KAHOUOAMCKO20 IK3AMEHA, YTO COOTBETCTBYET MPUMEp-
HOW pabouell mporpamMMe IUCLMILIMHBI, PEKOMEHYeMON Ul BCEX HalpaBlIeHUH NOArOTOBKH, a
TaKXe CTaTyCy AMCUUIUIMHBI, KaK 003aTeIbHOM IMCIUIUIMHB BAPUATHBHON YacTH y4eOHOTO
mukiia bioka 1 «lucuummuaey ®T'OC BO (ypoBeHb MOATOTOBKA KaJIpOB BhICIICH KBaTH(pHKA-
1uun) HarpasieHus noaAroroBku 08.06.01 TexHUKa ¥ TEXHOJIOIMH CTPOUTENILCTBA.

13. ®opmbl OLIGHKM 3HAHUH, NpejacTaBieHHble B Pabouell mporpamme, COOTBETCTBYIOT
cnienr(rKe AUCIUTUTMHBI B TPEOOBAHUSAM K BBIITYCKHHKAM.

14. YyeOHo-MeToanueckoe oOecrieyeHne JUCLUIUIMHBI IPEeACTaBIeHO: OCHOBHOM JuTepa-
Typot — _ 5 MCTOYHUKOB, JONOJHUTEIbHON nuTepatypoid — 4 HauMmeHoBaHus, WHTep-
HET-pecypchl — 9) UCTOYHUKOB M cooTBeTcTBYeT TpeboBanusim ®I'OC BO (ypoBeHb mo-
rOTOBKa KaJpoB BbIclIel KBanu(ukauuu) HanpasieHus noarotoBku 08.06.01 TexHuKa ¥ TEXHO-
JIOTMH CTPOUTENbCTBA.

15. MaTepualibHO-TEXHUYECKOE OOECIIEYCHNE COOTBETCTBYET CIEIU(PHUKE AUCHUTUINHBI

«'napaBavika ¥ MHKEHEpHas TUAPOJIOTUS» M 00ECHeunBaeT UCIOJIb30BaHUE COBPEMEHHBIX 00-
pa3oBaTeNIbHbIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJI0OB O0yUEHUSI.

16. Metoauueckue peKOMEHAALMU aclUpaHTaM U METOAWYECKHE PEKOMEHJAIMH Ipero-
JaBaTeNsiM JIAl0T MpeACTaBlIeHUe O crnenuduke o0ydeHus no aucuuiuiiie _«l'uapaBianka U UH-
JKEHepHas TMJPOJIOTUs» U COOTBETCTBYIOT TpeboBaHusAM [Iucema Pocobpraaszopa ot 17.04.2006 N
02-55-77wH/axk.

OBIIUE BBIBO/JbI

Ha ocHOBaHMM NPOBEIEHHOM PELECH3UM MOXHO CHENaTh 3aKJIIOUYEHHE, YTO Xapakrep,
CTPYKTypa U coJepkaHue padoyeil mporpaMMbl JUCHUILUIMHBI _«['MapaBivika U MHXXEHEepHas TU-
onorusiy OITOIT BO (ypoBeHb MOArOTOBKA KaapOB BhICHICH KBaIH(UKALNK) MO HATPABICHHUIO
08.06.01 TexHHMKA ¥ TEXHOJIOTMU CTPOUTEILCTBA, HANPABIECHHOCTh | MAPABINKA M UHIKE-
HepHas TujpoJsiorus, paszpaboranHas _McmaiipuioBeiM ['abun XyaymeBudeM W PaTkoBudem
JIeBom JlanunoBudem cootBercTByeT TpeboBanusiMm @I'OC BO (ypoBeHb MOATrOTOBKAa KaapoB
BBICITICH KBanM(UKAI[MN), COBPEMEHHBIM TPEOOBaHMSIM SKOHOMHUKH, PBIHKA TpyZda, mpodeccro-
HanbHBIX cTaHAapToB «lIpemonaBatens» u «Hay4uHblii paOOTHHKY», MO3BOJHUT MPH €€ pearnu3aiuu

ycHemHo obecrnevyuTs GOpMUPOBAHUE 3aABIEHHBIX KOMIIETEHLINH.

PeniensenT:
XanoB H.B.., 1.1.H., 3aB. kadenpoit "I uapoTeXHHUECKUE COOPYKEHUS"

v f {noonuee)

«26» 06 2017r.
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