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OueHOYHBIE MaTepHalibl IO JUCUUIUIMHE MPEJHA3HAYEHbI [UJIi OLEHKH: JOCTHXKEHMS
OoOydJaromuMuUCs  3alJITAHUPOBAHHBIX ~ PE3YyJbTAaTOB OOY4YeHHWS TI0 JUCIUIUIMHE, JTamna
(dhopMUpOBaHUS 3aIJIAHUPOBAHHBIX KOMIIETCHIIUN U YPOBHSI OCBOCHHSI TUCITUTUINHBI.

OI.[GHO‘-IHLIQ MaTCpHraJibl IO JUCHHUIUIMHEC BKIIFOYAKOT OLCHOYHBIC CPCACTBA I IPOBCACHUA
MepOHpI/IHTI/Iﬁ TCKYLICTO KOHTPOJIA YCIICBAEMOCTU U HpOMC)KYTO‘-IHOf/’I aTTCCTAall1H.

OueHouHble CpeAcTBa JJIsi OICHKM 3allJIaHUPOBAHHBIX PE3yNbTaTOB OOydYeHHUs IO
JTUCITUTUTMHE, COOTHECEHHBIX ¢ MHIMKATOPAMH JOCTHKEHUST KOMITCTCHITHIA:

Howmep 1 HanMeHOBaHNE pe3yIbTaTOB 00pa30BaHUS 11O Konst DopMBI KOHTPOIIS
JUCTIATIITNHE KOMIIETEHIIUH U
(B COOTBETCTBUU C pazuesiom 1) WHJIUKaTOPOB
3HaTh:

(I)HSI/IKO-MaTCMaTI/I‘ICCKI/Iﬁ arrapar, METOJbI aHaln3a U

JlaGoparopHbie pabOTHI
MOJIETIMPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO

IK-1.1 1,2,3,
UCCIICZIOBAHUS TIPU PEIICHUN POPECCUOHALHBIX 3a/1a4 KAAMOH
MIPOSKTUPOBaHUs | dKCIuTyaTanuu DY pa3Horo Tuma
METO/IbI ONpeJIeTICHUs MapaMeTPOB OCHOBHOTO U K-1.1 JlaGopaTtopHbie paboThI 3, 4
BCIIOMOTaTeILHOTO 00opymoBanus (DY dK3aMeH
METO/Ibl PacyeTa YHEPreTUUCCKUX M BOJOXO3SIMCTBEHHBIX MK-1.1 JlabopatopHbie paboTh 3,4
pexumMoB padbotel DY u kackagos DY ) 9K3aMEH
YMmerb:

NPUMEHSTh COOTBETCTBYIOLIHH (PU3UKO-MaTeMaTHIeCKUi
anmnapar, MeTOJbl aHAJIN3a U MOJACIUPOBAHMSI,
TEOPETUYECKOTO U DKCIIEPUMEHTAIIBHOTO UCCIIE0BaHUS ITPU TIK-1.1
peleHny npoeCCHOHANBHBIX 3aa4 IPOEKTUPOBAHUS U
akciuryaTarmu ['9Y pasHoro Tumna

JlaGoparopHsbie paboTsl 1-4,
9K3aMEeH

OTPENICIATh MapaMeTPbl OCHOBHOTO M BCIIOMOTaTEIbHOTO K-1.1 JlabopatopHbie paboTs 3,4
obopynoBanus DY ) dK3aMeH

PaCCUMTHIBATH DHEPTETUICCKUE W BOJIOXO3IHCTBCHHBIE K-1.1 JlaGopaTtopubie paboThI 2,3
pesxkumbl pabotel [DY 1 kackagos DY ) 3K3aMeH




Coaepxxanue oneHo4HbIX cpencts. lllkana u kpuTepnu oneHnBaHus

Tect «OCHOBHBIE KaTeropuu ruAPOIHEPreTUIECCKOro moTeHIMaaIa Ha 3emire»
Tect coctout u3 10 Bonpocos. Bpems Bemonnenust 10 MuHyT.
ITpumep BapuaHTa TecTa:

K BaxkHenwmnm anemeHTam BHewHen cpepbl HE otHocsiTes: *

OTMeTbTe BCe NOAXOAALME BaPHAHTSI.
| NpupoaHas cpeaa
| Counym

| 3xoHoMuKa

| Pecypcbi

.. = COBOKYMHOCTb 3MEKTPOCTAHLMI, 3NEKTPUHECKMX M TEMMOBLIX CETEN,
COEAMHEHHBIX MEXAY COBOM 1 CBA3AHHBIX OBLLHOCTBIO PEXUMOB B
HenpepbiBHOM NpoLecce Npon3BoACcTBa, Npecbpa3oBaHus, nepepayr u
pacnpegeneHns aneKTpMYeckon 1 TEMNMOBON SHEPrK NpuM obLiem
YNpaBneHum aTUM PexmMom. *

K napameTpam pexuma oTHocaTca: *

OTmeTbTe Bce nogxogAwme sapuMaHTbl.

[ ] KauecTBo anekTpuueckoit sHepruu
|| MowrocTe paboyas
|| MowHocTb pacnonaraemas

|| KonuuecTeo anekTpuueckoi sHeprin

..=MNOTEHLMaN— YacTb BaNOBOro NOTEHLMana, KoTopas MOXeT BbITb
UCMOMb30BaHa Ha COBPEMEHHOM YPOBHE Pa3BUTUS HaYKU U TEXHUKK. *

Ha prcyHke n3obpaxeHo: * 26an
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OTMeTbTe TO/IbKO OAMH OBas.

) Cxema 06pa3oBaHWs NPUAKMBHOM BOHbI Ha 3emne
) MapeorpamMma npaennbHOrO MoyCcyTOYHOTO NPUNUBA B TEYEHME NYHHOTO MecALa

Cxema o6pasosaHnsa OTIMBOB

Ha pucyHke npepncTtasneHa popmyna onpeaeneHus... *

) 14
Nu= v = Pg T Hy =pgQuly,

OTMeTbTe TO/IbKO OfUH OBal.

) MoTeHunanbHan 3Heprus, Tepaemas Ha yyacTke, L12
) CpefiHAA MOWHOCTbL BOAOTOKE, BT

OHepreTMYecKan eMKOCTb 3alaHHOro y4acTka BofoToKa L12



Ha BOAHOBHEPreTUNECKOM KafacTpe BOAOTOKA 3aBUCKMOCTb M3MEHEHMS

pacxofa Bofbl N0 ANviHe BOAOTOKA 06o3HaveHa... *
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ParcmOAHUE OM  HE4LABHGZD CmBOE kM
OTMeTbTe TONBKO O4HH OBan.
NPOACALHbIA NPOGHNL BOAOTOKA
38BUCHMOCTS U3MEHEHWS PACXOAA BORBI MO ANMHE BOAOTOKA
'y i BO/10TOKA NO ero AAnKHe
b yaensHoR MOUIHOCTH BOA no ero gnuue

Ha pricyHke u3o6paxeHo...

Mp14mHEI HEPaBHOMEPHOCTU rnaporpada pekn *
OTMETbTe TONbKO OfUH 0BaA.

Ce30HHble KONEBaHUA CToKa

Kpyrosopor eopbi & npupoge

AeATeNbHOCTL

ITo pe3yabTaTaM TeCTUPOBAHMS BHICTABJISIETCSH:
— 7 6amioB, eciy MPaBUILHO BBITIONHEHO He MeHee 90% 3amanuii.
— 6 OayoB, eciid MPaBUWIBLHO BbINoHEHO 70-89% 3amanuil.
— 5 OGaynoB, eciii MPaBWIBLHO BhIMOMHEHO 50-69% 3amanwmii.

Tect «Moaesib TEXHOJOTHYECKOT0 Tpolecca mnpeodpa3oBanust sHeprum Ha [DY

BOJOXPAaHUJIAIIEM)
Tect coctout u3 12 Bonpocos. Bpems Bemonnenust 10 MunyT.
ITpumep BapuaHTa TecTa:



Cnocofhl KOHLEHTPALLMM Hanopa: *

COOpYHEHNE NNOTHHSI

Coopymenne gepusalun

C AAGTWHBI UK

Ha prCyHKe N30BPaKEHa ... CXEMA KOHLIEHTPaLIMM Hamopa *

MnoTuHHEA

NlepuBaLMOHHan pycnoBas
OepusaunoHran MembacceliHoEan
CasHo-lllyweHckaa I3C sensetcs... ©

Pycnoson I'3C
MpunAoTUHHOR F3C

() DepvBauMoHHON F3C

Pacluudpyitte Tepmun Gy *

KpaTkuit oTBET

[1NA UErO HYXKHO 3HaTb MUHUMaTTbHLIA Hanop TypGuHb!

Nna pacueTa npoyHocTH PK
() [ing oNpeneneHms YCTAHOBNEHHOR MOLIHOCTH [3C

(") [In% ONpeReneHms rpannL, KaBNTALMOHHOTD PEXMMA TYPGMHbI

MoTeps MOLWHOCTH 3aBMCHT OT ... ©
| notepw pacxona
| noTepw Hanopa
| moTepu mowHocTH

| motepu nputoka

... MOLUHOCTb — MNONe3Has MOLWHOCTb, NPOM3BEAeHHaA pacCMaTpUBaEMbIM 3NEMEHTOM LIENOYKW *
npeobpasosanis sHepriH

() Ochoswan
) Bxoaman

BrixoaHaa

) MonseneHHan



Ha pucyHke nokazana opMyna onpeaeneHns... Harnopa =~
Hpsc ()= Zgs(t) — Zyp(Qus(t))

Kparkwit oTBeT

MoTepu pacxona Bofbl B BOAOXpaHUNMILE ™

Ha uppurauio
Ha KOMMYyHanbHoe BOOCHaGKeHue

Ha UCcnapenye, WK30BaHNE 1 BOAOXO3ANCTEEHHLIE LENU
K ruapoarperatHomy 6rnioky HE oTHocaTes: ©

Bogozabop

BOAONPOBOA
HaNpaBNAKLKIA annapat
TypEuHa

reHepatop

3aTeopbl

K ruapoarperaty HE oTHocaTea: ©

Typ6uHa
reHepaTtop
BOLOBOL
3aTBOpbI

3HepreTuyeckie XapakTepucTVKM NOMYUaKTCs Npu

HETYPHbIX MCNbITAHKAX TWAPOArPEraTos
MOAENbHBIX MCTIBITAHWSAX THAPOArPEraTos ¢ NEPECYETOM Ha HATYPHbIE NapaMeTpbl

MOLENEHBIX MCTIBITAHWAX THAPOTYPEMHKEI HA 33BOLE-M3TOTOBMTENE

Ha puCyHKe NPeacTaBneHa... xapakTepUCTHKa rapoarperaTa ™

2,€0,<0;<2y

ITo pe3yiabTaTaM TeCTUPOBAHMS BHICTABJISIETCSH:
— 7 GaoB, eclii MPaBUIILHO BBITIOJHEHO He MeHee 90% 3amanuid.
— 6 0OaioB, eciu NMpaBUIBHO BhIMOIHEHO 70-89% 3amaHuii.
— 5 OayoB, eciy MPaBUIBHO BEIMOIHEHO 50-69% 3amaHmid.

Tecr «MeToabl pacyeTa OCHOBHBIX JHEPreTHYeCKHX XapaKTEPHCTHK THApoarperara M

arperatHoro 0Jioka I'9Y»
Tect coctout u3 15 Bonpocos. Bpems Bemonnenust 10 MunyT.
IIpumep Bapuanra Tecra:



3amanue Nel
OCHOBHBIM OpraHOM, 3aHUMAOIIUMCS BOJHBIMU pecypcamu P , srsercst
BriGepute oauH u3 4 BApUaHTOB OTBETA:

MUHHCTEPCTBO SHEPTETUKU

)
2) MuHuCTEPCTBO BOAPECYPCOB
3) OABP-denepanbHOE areHTCTBO BOJHBIX pecypcoB PO
4) OpraHn MECTHOTO CaMOYTIPaBIICHUS
3ananue Ne2
ITotepu cToka Ha X0JIOCTOH COPOC YMEHBLIAIOTCS, YTO B TEUECHHUE T'0/1a KOMICHCUPYET ...
BBIPa0OTKHU U3-3a CHIKCHHS CPEAHECYTOYHOTO HAMopa.
3amuIInuTe OTBET:
1) Ortger:

3amanne N3
CooTHecuTe criennaIbHbIC BUIBI PETYJIMPOBAHUS CTOKA!

VKaXHUTe COOTBETCTBHUE JJISI BCEX 3 BAPpUAHTOB OTBETA:

KomneHcupyroniee 31eKTpruaecKoe MOBBIIIICHUE TapaHTUpoBaHHON MomtHOocTH ['OC 3a
1)  peryaupoBaHue 1) = c4eT aCHHXPOHHOCTH CTOKA BOJOTOKOB, Ha
KOTOpPBIX coopyxkeHsl [ DC
KontpperynupoBanue HaKOIUIEHNE HMKHUM BOJOXpaHHUIIHUINEM cOpoca
2) 2)  memmenexameit ['9C B neproa HanOOIIBIIETO
cOpoca
3) KomnencupoBanHoe 3) o0ecrieueHue 3aJaHHOTO PAcX0/1a B 3aJaHHOM
BOJOXO035CTBEHHOE PETYJINPOBAHUE CTBOPE B 33/IaHHOM MHTEpPBAJIC BPEMEHU
Saganne No4

CaoiicTBa cCOMKHYTHIX KackazoB ['OC: Iloamop yBenn4yuBaeT NOTEpH MOIIHOCTH IO HAMOPY IS
BeIenexkameii '0C, .... ux aua Hwkenexaien ' 9C

3amuIImnTe OTBET:

1) OrtBerT:

3aganne No5

... IOTpeOyieHne— paboTta no rpaduKy, He U3MEHSIOIIEMYCsl Tpy OanancupoBaHuu MoiHocTH DC B
paccMaTpuBaeMOM HHTEPBAJIC BPEMEHH.

3amuIInuTe OTBET:

1) OrBert:

3amganne Neb

Bei6epure oauH 13 3 BapMaHTOB OTBETA:
1) [orepu sneprun I'DC ¢ BogoxpanunuiieM 0e3 peryInpoBaHus CTOKa PEKH
2) ITotepu sneprun ['OC ¢ BOJOXpaHWINIIEM CYTOYHOTO PErYJIMPOBAHUS CTOKA PEKH

3) ITotepu sHeprun ['3C ¢ BOAOXPAHIIUIIIEM T'OJ0BOTO PETYIMPOBAHUS CTOKA PEKH

3amanne No7



Ha pucyHke n300paskeH MpoIecce peryinpoBaHHs..
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3amuIInuTe OTBET:

1) OrBert:

3ananue Ne§
K ocHoBHBIM pyHKIMSIM DABP oTHOCATCS:
Bri6epuTe HECKOIBKO U3 5 BAPHAHTOB OTBETA:

DKCIUTyaTalys BOIOXPAaHWIHI i BOJOX03IHCTBEHHBIX CUCTEM KOMIUIEKCHOTO HAa3HAUEHMS,
1)  3alIUTHBIX U APYTUX THAPOTEXHUIECKUX COOPYIKCHUH, HAXOMAIINXCS B BEICHUH ATEHTCTRA,
obecrnieueHre ux 0E30I1aCHOCTH

YcranaBiauBaeT PEXKUMEI IIPOITYyCKa MMaBOJAKOB, CIICIIUAJIbHBIX ITOITYCKOB, HAIIOJIHCHUA U

2
) CpabOTKH(BBITYCKa BOJIBI) BOJIOXPAHUIIHII]
3) ObecneueHue B mpezenax CBOeH KOMIIETCHLIUN MEPOTIPUATHH TI0 YBENW4YeHUIO () (HEeKTHBHOCTH
) BBIPA0OTKH AIIEKTPOIHEPTHH
4) OcyIIecTBICHUE FOCYIaPCTBEHHOTO MOHUTOPUHIA BBIPAOOTKH 3JICKTPOIHEPTHH

TUAPOSJICKTPOCTAHIIUAMU

ObecneyeHue B mpezenax CBOeH KOMIIETCHIIMN MEPONIPHUSITUI TI0 pallHOHATILHOMY
5) | HCHONB30BaHHIO, BOCCTAHOBIICHUIO M OXPaHE BOAHBIX OOBEKTOB, MPEAYIPEKACHUIO 1
JIMKBUAALUY BPEIHOTO BO3IEUCTBUSI BOJI

3aganne Ne9

I'paduk mpuTOKa BOJBI 3aBHCHUT OT:

Bri6epuTe HECKOJIbKO U3 4 BapUAaHTOB OTBETA:
1)  Crenenu 3aperyaupoBaHHOCTH CTOKa
2)  Cmocoba muTaHus peKH
3)  Cnocoba n3menenus Hamopa Ha 'OC

4)  Bumna BogocOopa (OacceitHa peku)

3amanne Nel0
...~ 3ABICHMOCTb MTOTEHIIHAIEHOW SYHEPTHH CTBOPA €eMKOCTH BOJOXPaHWIIHIIA.
3aMuIInuTe OTBET:

1) OrtBer:

Bamanne Nell
YBennuuBaeT 00bEM BOJOXPaHWIIHIIA, HO HE MOXET OBITh HCTONIb30BaH ['DC BO BpeMst TPUTOKA BO/IBI.
BriGepute ouH 13 4 BapuaHTOB OTBETA!

1)  CranuoHapHBIH 00BEM BOTOXpAaHUIHINA



2)  OcHOBHOH 00BEM BOJIOXpaHUIIHUIIA

3)  Jluaamudecknii 00bEM BOJTOXpAHIITUINA

4)  IlpurouHslit 00BEM BOIOXPaHUIHUILA

3amanue Nel2

.... = MOXKET pacCMaTPHUBATHCA KaK SHEPI€THUCCKAasA EMKOCTh BOAOXPaHUIIUIITA

1)

OrTBer:

3aMuIIUTE OTBET:

3amaaue Nel3

K moxazarensm apextuBHOCTH pesxknma padbotel 'DC oTHOCATCA:
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Ha pucynke nzobpaxeHo

Bri6epuTe HECKOJIBKO U3 5 BApUAHTOB OTBETA:
Bripabotka ['DC 3a meproa perynupoBaHus MOITHOCTH D9C
Koaddunuent ucmonp3oBanus pacxoaa
KoadduipeHTt ucrnonp3oBanus Harmopa
KoadduiipieHT UCronbp30BaHus CTOKA PEKH

Brmonaenue 6ananca momaocta D2C

3aganue Nel4

265
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3
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BriGepute oaun u3 3 BApHaHTOB OTBETA:

PacueTHrle KPUBBIC HAIIOJTHEHUS BOAOXpaHUIIUIIA

)
2)  PacderHble KpHBBIC CPAOOTKH BOAOXPAHIIIHIIA
3)

TCOpeTI/I‘ICCKHe KpHUBBIC Cpa6OTKI/I BOJOXpaHWIHIIA

3amganue Nel5s

CHeHHaHBHBIﬁ BUJ pETYJIMPOBaHUA CTOKA PEKU: ... — AKKYMYJISIUA ITOJIOBOAHOI'O MJIX ITaBOAOYHOI'O

CTOKOB PEKH

1)

OrTBer:

3amnuIInTe OTBET:

Ilo pe3yibTaTam TeCTUPOBAHUSA BHICTABJISIETCS:
— 7 GatoB, eciu MPaBUIIHLHO BEITIOTHEHO He MeHee 90% 3amaHuii.
— 6 OamioB, eciy MPaBUILHO BBIMOTHEHO 70-89% 3amanuid.
— 5 0amioB, eciy MPaBUILHO BBIMOIHEHO 50-69% 3amaHuid.

HUToOroBnIii TECT

Tect cocTouT U3 25 Bonpocos. Bpems BemonHeHwst 20 MAHYT.



IIpumep Bapuanra Tecra:

3ananue Nel

..-TOTEHIIHU aJ— 4acTh TEXHUYECKOTO MOTEHIINANA, HCTIOJIh30BaHHE KOTOPOH SKOHOMUYECKU
11eJ1eco00pa3Ho B HACTOSIIIIEE BPEMSI C YUIETOM TPeOOBaHNN TOTUIMBHO-YHEPTETHIECKOTO Oaanca
pPETrHoHa, KOMIUIEKCHOTO UCIIOJIb30BaHUS BOAHBIX PECYPCOB M OXPaHbl OKPYIKAIOIICH CPEIbL.

3anuIImTe OTBET:

1) OrtBer:

3ananue No2
Ha pucyske npencrarieHa ¢popmyiia onpeaesieHus. .
Bri6epure onuH U3 3 BApHAHTOB OTBETA:
1) Cpennsisi MOILIHOCTH BOJOTOKA, BT
2) IloteHuuanbHas SHEPrus, TepseMas Ha ydacTtke, L12

3) DHepreTmdeckas eMKOCTb 33JJaHHOTO y4acTka BogoToka L12

3apanne Ne3

K rugpoarperaty oTHOCSATCSA:

BriOepute HECKOIBKO U3 5 BApHAHTOB OTBETA!
1) BODOBOX
2) MHY
3) TypOuHa
4)  3aTBOPHI
5) reHeparop

3ananne Ned
CooTHecuTe criennaIbHbIE BUIBI PETYJIMPOBAHUS CTOKA!

Ykaxure COOTBETCTBUE JJIA BCEX 3 BAPHUAHTOB OTBCTA:

I KommnencupoBannoe MOBBINIEHUE TapaHTupoBaHHOM MotrHocT ['DC 3a cuer
BOJIOXO03MCTBEHHOE 1) acHMHXPOHHOCTHU CTOKA BOJOTOKOB, HA KOTOPBIX COOPY>KEHBI

) perynmpoBaHue I2C

2 3amuTa OT HAaBOJAHECHUIA 2) AKKyMYJISIIUS TTOJIOBOJHOIO MJIM ITaBOJOYHOTO CTOKOB PEKU

)

3 Kommnencupyroriee 3) oOecrieueHue 3aJJaHHOTO PAacXojia B 3aJAaHHOM CTBOPE B

)  DIEKTPUYECKOE PETYIHPOBAHUE 3aJlaHHOM MHTEpBaJie BpeMEHU

3aganne Ne5
Buns! perynupoBanusi pe4HOro CTOKa

BbI6CpI/ITC HECKOJILKO U3 5 BApHUaHTOB OTBETA:

1) Pexxumnoe

2) CyrtodHoe

3) HenensHoe

4) be3 perynupoBanus (110 BOJOTOKY)
5) MecsiuHoe

3amanme Ne6

Kaxum crmoco6om Ha ['OC perynmpyercs akTHBHASI MOIITHOCTb



Bri6epure onmH U3 3 BapuaHTOB OTBETA:
1) Bo3zaelicTBueM Ha HANPaBJISIOMIAN ammapar TypOHHbI
2) Bo3saeiicTBueM Ha cucTeMy BO30Y)KISHHUS TeHepaTopa

3) Bo3sneiictBuem Ha pabouee KoJieco TYpOUHEI

3anganue Ne7
K rugpoarperatHoMy 670Ky OTHOCSTCS:
BribepuTe HECKOIBKO U3 5 BAPHAHTOB OTBETA:
1) renepatop
2) HaIpaBIAIOLIMU anmapar
3) wMacioHamopHasi yCTaHOBKa
4) Bomozabop

5) BOJOBOJ

3agmanme Ne§
J1s 4ero Hy’>KeH pacueTHBIA HAop TypOHHBI
BrioepuTe oaunH U3 3 BAPHAHTOB OTBETA:
1) st ompeneneHus TpaHULl KAaBUTALOHHOTO PEKUMa TYPOUHBI
2)  Jns onpenenenus yctaHoBiIeHHOM MomtHOCTH ['OC

3) Hns pacyera mpodHOCTH paboUero Kojeca

3aganue Ne9
Ha pucyHke npeacraBieHo:

Bri0epute o1 U3 3 BapuaHTOB OTBETA:
1) CpennemecsyHOE PETyIMPOBAHUE CTOKA PEKU
2) TomoBoe perynupoBaHUE CTOKA PEKU

3) MHoroneTHee peryjaupoBaHue CTOKA PEKU

3aganmne NelQ

.... 00BEM BOJOXpaHMJIMIIA - TPU3Ma MEKAY KPUBOH CONPSKEHUs ropu3oHTaibHOoro YBb u n
HAKJIOHHOMW JIMHUEH CBOOOJHOMN MOBEPXHOCTH PEKH.

3amnuIInuTe OTBET:

1) OtBeT:

3aganue Nell
Pacxon xomocroro copoca BOABI - 3TO...
Bri6epute ouH U3 3 BapuaHTOB OTBETA:

PazHuna mexay pacxo oM BOJbI B HIOKHUIOBbE(] M MakCUMalbHBIM PacXoI0M BOJIBI Yepe3
arperatsl [ 9C

Pazauma Mexy mpuTokoM BoabI K cTBOPY ['DC U MpOmyCKHON CITOCOOHOCTHIO BCEX padOTAIOIINX
TUIPOArperaToB

Pa3HI/IHa MEXKAY pacxoJ0oM BOAbI U3 BOAOXPAaHUIINIITA U MAaKCUMAJIBHBIM PacxoJ0M BOABI YE€PE3

3) arperatsl [ OC

3aganme Nel2



Ha BogHosHepreTrueckom kamactpe Bogoroka Q=Q(L) obo3HaueH.....
Bribepute oquH U3 4 BApHAHTOB OTBETA:
1) 3aBHCHMOCTb U3MEHEHMS MOTEHIIMAIBLHONH MOIITHOCTH BOJAOTOKA MO €ro JJIMHE
2) 3aBUCHUMOCTb U3MEHEHUS YAEIbHON NOTEHIIMAIbHON MOIIIHOCTH BOJIOTOKA IO €0 JIJTHHE
3) 3aBUCHMOCTbh U3MEHEHUS Pacxoa BOJBI [0 AJIUHE BOJOTOKA

4)  TpoXONBHBIM MPOPHIL BOZOTOKA

3aganue Nel3
Kaxoit anemenT coopyxenus co3maet Hamop [[DC
BriGepute ouH 13 3 BapuaHTOB OTBETA:
1) Ilmoruna
2) Jamba

3)  Orchinka

3amanue Nel4

... Hamop — anreOpandeckas CyMMa ITOABEACHHOTO HAMIOPa M BCEX MOTEPh HAMMOPA, XapaKTEPHBIX IS
JAHHOTO THIIA THAPOY3JIa

Bri0OepuTe ofnH U3 4 BAPHAHTOB OTBETA:
1) OcHoBHOI
2) Tlone3nsli
3) IomHBINH
4)  OOuui

3ananue NelS
K ocroBubiM yHKIISIM DABP oTHOCSTCS:
BriOepute HECKOIBKO U3 5 BAPUAHTOB OTBETA:

Obecneyenue B mpejenax CBOCH KOMIIETEHIIMN MEPOTIPUIITUI 1O PallOHATILHOMY

1) HWCHOJB30BAHHIO, BOCCTAHOBIICHUIO M OXPAHE BOJHBIX 00BEKTOB, IPEAYIPEKIACHUIO 1 TUKBUIAIINN

BpPEIHOTO BO3JIEHCTBUS BOJ

YcranaBIuBaeT peKUMBI IPOIYCKa MABOJIKOB, CIICHUANBHBIX MOMYCKOB, HATIOJTHEHUS 1
cpaboTKH(BEITyCKa BOJIBI) BOJOXPAHIIIAII]

Ocy1ecTBiIeHHE TOCYAAPCTBEHHOTO MOHUTOPHHIA BEIPAOOTKHU 3JIEKTPOIHEPTUU
TUIPO3JIEKTPOCTAHLIMSIMU

(O8]
—

OKCIuTyaTalus BOAOXPAaHUIIUI U BOAOXO3SUCTBEHHBIX CUCTEM KOMIUIEKCHOTO Ha3HAUYCHUS,
4)  3alIUTHBIX U JPYTUX TUAPOTEXHUUYECKUX COOPYKEHUM, HAXOASAIIUXCS B BEIEHUU ATEHTCTBA,
obecrieueHre nx 0€30IacHOCTH

OGecrnieueHne B Ipeienax CBOSH KOMIIETEHIIMY MEPONIPUSTHI 110 yBeTHIEeHHIO (P HeKTUBHOCTH
BBIPAOOTKH BIIEKTPOIHEPTHU

3aganmne Nel6
Ha pucyHnke npencraBieHa... XapakTepUCTHKA THApOarperara
3amuIInuTe OTBET:

1) OtBeT:

3aganme Nel?7
Uro Takoe peryinpoBaHue PEYHOT0 CTOKa

Bribepute onuH U3 3 BApUaHTOB OTBETA:



1) CornacoBaHue MPUTOKA U TTOTPEOIECHHUS BOJIBI
2)  AKKyMyJsIus BOJBI B BOJOXPaHUIUIIAX
3) VYmpasneHue 00bEMOM OCaIKOB
3ananue Nel8

Kakwne trmer '2C BaM U3BECTHBI

Br10eprTe HECKOIBKO U3 5 BAPUAHTOB OTBETA:
1) IlmoTuHHBIC
2) beperossie
3) HazemHrle
4) Pycnoseie

5) JlepuBallMOHHbIE

3aganue Nel9
Kakue mapaMeTpbl BKIFOUAET TUAPOIHEPTETHUSCKUN KaIaCTp PEKU
Br16eprute HECKOIBKO U3 5 BAPUAHTOB OTBETA:
1) TOTeHIHMaIbHAst MOIIHOCTH B CTBOPE
2)  YKJIOH peKH
3) mromank Bogocoopa
4) pacxon

5)  mIomank 3epKajia BOJOXPAHUIIHINA

3amanue Ne2(

Ha puicynke n3o0paxeH mpolece peryInpoBaHHs..

3amnuIInuTe OTBET:

1) OtBeT:

3apanmne Ne21
I'paduk npuroka Boasr HE 3aBucHT OT:
Brpi6epuTe HECKOJIbKO U3 4 BapHAaHTOB OTBETA:
1) Cnocoba nutaHusi peKku
2) Cmocoba n3menenus Haropa Ha [[DC
3) Crenenu 3aperyJTupoOBaHHOCTH CTOKA

4) Bwupaa BogocOopa (OacceitHa peku)

3aganme Ne22

CHEUUATBHBIN BUJ PETYJIUPOBAHUS CTOKA PEKHU: ... — AKKYMYJISALUS ITOJIOBOJAHOTO MITH MTABOJOYHOTO
CTOKOB PEKH

3amnuIInTe OTBET:

1) OTtBeT:

3amanue Ne23
OHepreTHyecKas XapakKTepUCTHKa BOAOXPAHIIINIIA. ..

Bribepute oiuH 13 3 BapHUaHTOB OTBETA!



1) Xapakrepusyer 00bEM BOAOXPAHIIIHIIA
2) XapakTepu3yeT SHEpTHI0 HIKHETO Obeda

3) XapaKTepmyeT yHpaBJICHUC BOAOXPAHWIHIICM ONITUMAJIbHBIM IO 3aJaHHOMY KPUTCPUIO CII0CO00M

3amanue Ne24
CooTHecHTe CHeHaIbHbIC BUIbI PEryJIMPOBAHUS CTOKA!

Vkaxxure COOTBETCTBUE JJIA BCEX 3 BAPHUAHTOB OTBCTA:

I Komnencupyromiee MOBBIIIEHNE rapanTupoBanHoi MomHocTH ['OC 3a cuer
) 3JIEKTPUYECKOE PEryIMpoBaHue |) acCHHXPOHHOCTH CTOKA BOJOTOKOB, HA KOTOPBIX COOPYKEHBI
I'aC
2 KontpperynupoBanue 2 HaKOIUICHHE HIKHUM BOJIOXpaHHUIIHILEM cOpoca
) ~  seimenexainein ['9C B mepuoj HanbobIIero copoca
3 KomnencupoBanHoe o0ecrieueHue 3aJJaHHOT0 Pacxo/ia B 3aJJaHHOM CTBOpE B
') BOJIOXO3SIMCTBEHHOE 3) 3aJaHHOM HMHTEpBAJIC BPEMEHU
peryjaupoBaHue
3aganue Ne25
BriGepute ogun u3 3 BApUaHTOB OTBETA:
1) [Motepu sueprun ['DC ¢ BOAOXpaHUIUIIEM TOIOBOTO PETYIUPOBAHMS CTOKA PEKU
2) [MoTepwn sueprun ['DC ¢ BogoxpaHUIUIIeM 0e3 PEryIHpOBaHUS CTOKA PEKH

(O8]
-

ITotepu sneprun ['DC ¢ BOJOXpaHWIHIIEM CYyTOYHOTO PETYIMPOBAHUS CTOKA PEKU

ITo pe3yJabTaTaM TeCTHPOBAHMS BHICTABJISIETCSH:
— 7 GannoB, eciy MPaBUIHHO BHITIOTHEHO He MeHee 90% 3amanuil.
— 6 OamoB, eciu MpaBUILHO BBIMOIHEHO 70-89% 3amanuii.
— 5 0aminoB, eciy MpaBUILHO BBIMOIHEHO 50-69% 3amanuid.

Otyer mo JlaGoparopHoii padore 1 «Pacuer BOAHO-IHEPTETHYECKOTO KaaacTpa M CXEMbI
KaCKaJHOTO HCIOJIb30BaHUSI BOJIOTOKA»

HcxonHble naHHbIE:

[Liomaas BogocOopa Mo y4acTkaM PeKd KM’

JlJIHa y4acTKOB PEKH MEXAY PACUETHBIMU CTBOPAMU, KM
VYKJIOH y4dacTKa peku, oe

Moynb cTOKa 10 IUIOIIA U BojiocOopa

Cocras 3aanus:
Onpenenursb:
—  pacxoJl BOJBI HA y9aCTKaX PEKH
— HATop B 3aMBIKAIOIIEM Y9acTOK CTBOpE
— MOIIHOCTh B CTBOpE
—  yIeIbHYIO MOIIHOCTb 10 Y4acTKaM
- CYMMAapHYIO MOIIHOCTBL PEKU
— 3aBHCHMOCTh CYMMapHOH MOITHOCTH OT CII0Cc00a pa30MeHHs Ha CTYIIEHU KacKaja.

3a oruer nmo J1aGopaTopHoii padoTe BHICTABJSIETCSI:



— 8 GamnoB, ecnu pabOTaBBITIONHEHA BEPHO, IPU OTUYETE CTYNEHT NaéT 4YETKUN YBEpEHHBIN
OTBET;

— 6-7 GamioB, eciy TPHU BHITIOJHEHUH Pa0OTHI JOMYIIEHB HE3HAYUTEIbHBIC ONTHOKHU, WITH
MIPU 3aIIUTe pabOThI CTYACHT HE MOXET JIaTh BEPHBII pa3BEPHYTHIN OTBET;

— 5 0amioB, eciaM TOJBKO YacTh pPaOOTHIBBINOJIHEHA BEPHO, WM IPU 3alIUTE PabOThI
CTYJCHT 3aTPyAHAETCS OTBETUTh HA YaCTh BOIPOCOB.

OTuet no JlabopaTopHoii padore 2 «Pacuer HAMOPHBIX U IHEPTETUUECKUX XAPAKTEPUCTUK
CTBOpa U pyciioBoit [DY»

HcxonHpie TaHHBIC:

Cocrasnstomue 0anaHca Haropa B Bogoxpanwuiuiie ['9C

Kpusas cBsi3u ypoBHS 1 00beMa BOJIOXpaHUIIUIIA

KpuBas cBs3u pacxo/a BOJIbl M YPOBHS B HUKHEM Obede

I'padux mputoka BojsI K cTBOpY ['DC

[ToTepu Hamopa B BOAOMPOBOISIINUX COOPYKEHHUSIX (IO yJacTKaM)

CocraB 3a/1aHus:
OrmpenenuTh BCe COCTABISIONIME OajaHca Hamopa, pa3jiudue Harmopa B cTBOpe u pyciioBoi ['DC

C yueroMm rpaduka npuTOKa BOJABI ONPEAETUTh YHEPreTUUECKNE XapaKTEPUCTUKHU 3aaHHBIX
ctBOopoB U ['DC, cOOpyXEHHBIX B 3TUX CTBOPAX

3a oT4er no JadopaTopHOi padoTe BHICTABJISICTCH:

— 8 GayuioB, eciii paboTa BHITIOJHEHA BEPHO, MPU OTYETE CTYACHT AA€T YETKUN YBEPEHHBIN
OTBET;

— 6-7 6a/mIoB, eCiIM MPH BBIMOJIHEHUU PaOOTHI JOMYIIEHB HE3HAUYNTEIBHBIC OIMUOKH, VT
MIPU 3aIIUTe pabOThI CTYACHT HE MOXKET JIaTh BEPHBII pa3BEPHYTHIN OTBET;

— 5 06amioB, eclii TOJIBKO 4YacTb PaOOTHI BBHINOJIHEHA BEPHO, WM TPU 3alIUTE PaOOTHI
CTYJEHT 3aTpyAHAETCS OTBETUTh HA YaCTh BOIPOCOB.

OTt4et no JladbopaTopHoii padore 3 «PacueT OCHOBHBIX SHEPIE€TUUYECKUX XAPAKTEPUCTUK
ruznpoarperata u ['OVY»

HcxonHble aHHbIe:

I'padux mpuToKa BOIBI

Hamnop pacyeTHslii, MaKCUMaIbHbI 1 MUHUMAJIbHBIN
Tuner arperaroB ['2C

VYHuBepcanpHas XapakTEpUCTUKaA FHpoarperaTa

KpuBas cBs3u ypoBHs 1 00beMa BOJOXPAaHWINIIA

KpuBast cBs31 pacxo/a BOAbI M YPOBHS B HIDKHEM Obede
ITorepu Hamopa B BOJONPOBOAIIEM TPAKTE THApOAarperara

CocTaB 3agaHus:
Onpenenuts MOIHOCTD THAPOArperaTa U MOCTPOUTh €0 YHEPIrETUUECKUE XapaKTEPUCTUKHI

OHGHI/ITI) BJIMAAHUEC MOTEPH HAIlOPa B Pa3JIMYHBIX 3JICMEHTAX BOAOIIPOBOAAIICTO TPAKTa

3a oruer nmo J1aGopaTopHoii padoTe BHICTABJSIETCS:
— 8 OayoB, ecnu paboTa BBHIIOJIHEHA BEPHO, IIPU OTUYETE CTYJEHT JAET YETKUIN yBEPEHHBIH
OTBET;
— 6-7 6ayuI0B, €CIM MPH BBIIOJIHEHUU PaOOTHI AOMYIIEHbl HE3HAYUTENIbHbIE OIIMOKH, WIH
IIPU 3alUTE padOThI CTYAEHT HE MOXET J1aTh BEPHBII pa3BEPHYTHIN OTBET;



-5 68.J'IJ'IOB, C€CJIM TOJIBKO 4YaCTb pa6OTI>I BBIIIOJIHCHA BCPHO, WM IIPU 3aAlIUTC pa6OTLI
CTYACHT 3aTPpyAHACTCA OTBCTUTH HA YaCThb BOIIPOCOB.

Ortuer no JlaGopaTopHoii padore 4 «PacyeT OCHOBHBIX SHEPIreTUUECKUX XapaKTEPUCTUK
F'ADY»

HcxonHble JaHHbBIE:

Hamnop pacueTHbIil, MaKCUMAJIBHBIN 1 MUHUMAJIbHBII

Tunel arperatoB

YHuBepcanbHas XapaKTEpUCTUKA TUApoarperara

KpuBas cBs3u ypoBHs 1 00bemMa 0acCeifHOB BEPXHETO U HUKHETO)
Cocrasidroliye noTepb Hanopa Mo 3JeMEHTaM BOAOIPOBOISIIETO TPAKTa

Cocras 3aj1aHus:

OnpeenuTh MOIIHOCTh 0OPATUMOTO arperara u MOCTPOUTH €r0 SIHEPreTUICCKUE
XapaKTepI/ICTI/IKI/I

O1eHUTD BIMSHUE TIOTEPh HAIMOPA B PA3IMUHBIX dJIEMEHTAX BOJAOMPOBOISINETO TPAKTA

3a oruer mo J1aGopaTopHOii padoTe BHICTABJISETCS:

— 8 OayoB, ecnu paboTa BBHITIOJTHEHA BEPHO, IIPU OTUYETE CTYIEHT NAET YETKUI yBEPEHHBIH
OTBET;

— 6-7 6ayIoB, €ciy MPH BBHIIOIHEHUH PaOOTHl JOMYIIEHbl HE3HAYUTENIbHbIE OIINOKH, WIH
IpH 3an1uTe paboThl CTYICHT HE MOXKET JaTh BEPHBIN pa3BEPHYTHIN OTBET;

— 5 0anioB, eclnu TOJBKO YacTh pabOTHI BBIMOJHEHA BEPHO, WM MPH 3alIUTe PadOThI
CTYJCHT 3aTPY/HSCTCS OTBETHTh HAa YaCTh BOIPOCOB.

IIpomexkyTouHast aTTecTanust
JK3aMeH
DK3aMEHAIMOHHBIA OWJIET BKIIIOYAET JIBA TECOPETHUECKHUX BOMPOCA.

[Tpumepsl TeOpeTUUECKNX BOIIPOCOB Onera:

[a——

IIpenmer u 3agauu Kypca.

Kareropuu ruiposHepreTHUECKOro MOTeHIMAala U KX OCOOCHHOCTH.

XapakTepUCTUKH COBPEMEHHOTIO TOIUIMBHO-9HEpreTHYeCKOoro Komiekca Poccum u  ero

0COOEHHOCTH.

I'maposuHeprerika Poccuu: mpobieMbl U TePCIEKTHBBI Pa3BUTHS.

I'maposHeprus, ee pusnyeckas CyIIHOCTh K OCOOEHHOCTH.

VlcTOYHNKHN THAPOIHEPTrOPECYPCOB.

MeTozs!l pacyeTa rHAPOIHEPTETHYECKUX PECYPCOB IOBEPXHOCTHOIO CTOKA M BOJOTOKOB, KalacTp

BOJIOTOKOB.

8. Meronpl pacueTa NOTEHLIMANA TPUIMBOB-OTINBOB, BOJIH MOPEH U OKEAHOB.

9. Maras rugpodHEPTreTHKa U €€ 0COOCHHOCTH.

10. OcHoBHbIe TUTIBI | DY, cXeMBI KOHIICHTPAIUY HAIIOPa ¥ UCIIOIb30BaHMUS THIPOIHEPTHH.

11. ITonarue o I'DY kak 0 CI0KHON CHUCTEME.

12. O6o0meHHass MOJIeNh TEXHOJOTHYECKOTO Ipoliecca Npeobpa3oBanus 3Hepruu B DY u ee
CUCTEMHBINA aHAJIU3.

13. bananc pacxoma I'DY u aHanu3 ero COCTaBISIONTUX.

14. OcHoBHBIC IOHATHS OanaHca Haropa pa3HeIX THIOB [DY.

15. banancel MOIITHOCTH U 3Hepruu ['DY.

16. DHepreTryecKue XapaKTEPUCTHKA OCHOBHBIX JTaroB peodpa3oBaHus sHepruu B DY,

17. Hanopnas xapakrepuctuka pyciooid '9C u MeTobI ee pacuera.

Rl
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18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

47.

OcHoBHBIC BIUSIONIUE (PAKTOPHI JJIsl YCTAHOBUBILETOCS W HEYCTaHOBUBIIETOCS PEXKUMOB pabOTHI
I'o2C.
Oco0eHHOCTH HAaIlOPHBIX XapaKTEPUCTHK MPUILIOTUHHBIX U AepuBaiuoHHbIX [ OC.

IlonBenennas wmomHOCTh, K arperataM 1DOC M MeTOABl €€ pacyera C HCIOJIb30BaHUEM
XapaKTEepHUCTUK TOTEPh HAIlOpa U MOIITHOCTH.
Harmopras xapakrepuctuka HacocHo# crannmnu (HC) u TADC B HACOCHOM peKHME.
Ocobennoctu HanmopHbIX xapaktepuctuk ['ADC, I19C, I'DC —T'ADC, kackanos ['DY.
[onsTie ruapoarperata u arperatHoro omoka I'OC.
AOGcoioTHBIE, OTHOCUTEIbHBIEC U TG depeHInabHBIC TOKA3aTeIN PEeXUMa rUpoarperara.
Buner n Ha3HaUEHNE SHEPTETHYECKUX XapaKTEPUCTHK THApoarperara.
Bananc MomHOCTH B THApOArperare M B arperaTHoM OJIOKe.
OCHOBHBIE DHEPreTHYECKUE XaAPAKTEPUCTUKH THAPOTYpOMH, METOAbl HX IOJy4YeHus,
MOTPEIIHOCTH.
OcoOble peXUMHBIE TOYKHM W HMX HWCIIOJIB30BAHME B aHAJHM3€ DHEPTreTUYECKUX XapaKTEPUCTHK
THAPOTYpOHH.
XapakTepUCTUKN HOTEPh MOIIHOCTH (pacxoia) KaKk OCHOBA MHCCIIEAOBAHUS HHEPreTHYECKOTO
OayraHca THIPOTYPOUHEL.
Haznauenue u Metoab! pacuyera TudpepeHInaTBHBIX XapaKTEPUCTHK THIPOTYPOHH.
OCHOBHBIE PHEPTETHYECKHE XaPAKTEPUCTHKH THAPOTEHEPATOPOB U UX 0COOCHHOCTH.
MeTtozasl pacueTa IHEPreTHUECKHX XapaKTepUCTHK THUApoarperara W arperaTHoro OJioKa M WX
0COOCHHOCTHU.
[lonsiTne snepreruueckont xapakrepuctuku ['OC.
Maremarnyeckasi MOCTAaHOBKA 3alaydl ONTHMHU3ALMHM peXUMa OCHOBHOro obopynosanusi ['DC
MIpH 33JJaHHOHN OTAa4e 10 pacxoAy (MOIIHOCTH) MPH MMOCTOSHHOM HAaIllope arperaTos.
Kputepuun onTuManbHOCTH, YpaBHEHMS CBSI3M, OIpaHMYCHHs THIAa HEpaBEHCTBAa 3aJadu
ONTUMHU3ALMK pPEXHMa OCHOBHOro oOopynoBanus ['DC mpu 3amaHHOM oOTHade IO Pacxomy
(MOIITHOCTH) TIPH TIOCTOSTHHOM HAIlope arperaToB
Hcnonb3oBanne METOAOB MaTEeMaTHUECKOTO MIPOTPAMMHUPOBAHUS B PELICHUH OOIIEeH 3aaun st
I'SC ¢ obopynoBanreM, UMEIOLIEM Pa3HbIE YIHEPTETUIECKHE XapaKTEPUCTUKU.
OcoOeHHOCTH pelIeHHsT 3aJaud Al HEBBINYKJIbIX HSHEPreTHYECKUX XapaKTEePUCTHK IOTEPh
MoOTMTHOCTH B arperarax ['9C.
OHepreruueckue xapakTepuctuku ['DC ¢ OOMHAKOBBIMH arperataMd M HX Tpaduueckoe
npeacTaBICHUE.
OcobennocTr 3HEpreTHdeckux xapakrepuctuk ['DC c arperatamu, UMEIOIIUMH HEBBITYKIIBIE
XapaKTEePUCTUKU TOTEPH MOIIIHOCTH.
Pexxumubie notepu Ha ['DC. BausiHue nepeMeHHOro Hamopa W OrpaHMYUBAIOUIUX YCJIOBHI Ha
SHEpPreTHYecKHue XapakTepucTUku pasHeix ['DC mo crocoly co3naHus Hamopa.
VYuer TpeGoBaHMi OXpaHBI cpebl B Xapakrepuctukax ['9C.
OCHOBHBIE peKUMHBIE TTapaMETPHI 1 TIOKAa3aTeIN HACOCHBIX arperaTos.
bananc MOIIHOCTH HACOCHOTO arperara.
DHepreTUuecKre XapakTepPUCTUKH HACOCHBIX arperaTtos, METO/IbI MX IOJIyUYeHHsI 1 OCOOEHHOCTH.
XapakTepUCTUKA TOTEPh pacxola M MOIIHOCTH, KaKk OCHOBa pacueTa OajaHca MOIIHOCTH
HACOCHOTO arperara.
[TocTanoBka 3amaun ONTHMH3AIKNN BHyTpUCTaHIIMOHHOTO peskuma HC u TADC s HacocHOTO U
TypOMHHOTO IMKIJIA €€ paboTHI.
Oneprernueckue xapakrepuctukun HC, I'ADC, I13C, I'DC — 'ADC u ux ocobeHHOCTH. YUer
TpeOOBaHMIA OXPaHKI cpelbl B pexkumax [DY.

Bpems noarorosku orsera — 60 MUHYT.

1o pe3ynbraTam OTBETa Ha 3K3aMEHE BBICTABIISETCS:

36-40 GamioB, eciy MPaBWIBHO BBIMOJHEHO MPAaKTUYECKOE 3aJlaHKe, U MpH OTBETE Ha
BOIPOCHI IK3aMEHALIMOHHOTO OWJIeTa M Ha JONOJHHUTENbHBIE BOIPOCHI O0YyYaromIuiics
II0Ka3aJl, 4TO BJIa/IeeT MaTepUaIoM U3yUYEeHHOH JAUCIUILIMHBI, CBOOOTHO IPUMEHSET CBOU
3HaHUS 7151 OOBSCHEHUS PA3TUYHBIX (PAaKTOB WM PEIICHUS 33/1a4;



— 26-35, ecnu ipu OTBETE Ha BOMPOCHI IK3aMEHAIIMOHHOTO OWJIeTa M Ha JIOTIOJHUTEIbHBIC
BONPOCHI 00yYaOIINICS AOMyCKaeT HerpyOble OLTHOKH;

— 20-25 GammoB, ecnmu B OTBETAaX Ha BOMPOCHI IK3aMEHAIMOHHOTO OWiIeTa JOIMYIIEHBI
OIIINOKHU;

— 0 OamnoB, ecnu HE JaHbl OTBETHl Ha BOMPOCHI AK3aMEHAIIMOHHOTO OWiera W HE
BBITIOJIHEHBI KpUTEPHH I Kateropuu 20-25 6aios.

OneHka Mmo JMCLUUIUIMHE ompenensercs B cooTBeTcTBuu ¢ [lomokeHneM o OayuibHO-
peiiTuHroBoi cucteme ais ctyaeHToB punuana HUY «M3UW» B r. BomkckoM 0 COBOKYITHOCTH
PE3yJIbTaTOB TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH M SK3aMEHALIMOHHON COCTABIISAIOLIEH.

B 3aBHCUMOCTH OT KOJIM4ecTBa 0aJIIoOB 3a JUCHUILINHY BBICTaBJIACTCA:

Onenka Koan4yecTBo 0a/1710B
OIICHKA 5 («OTIUIHO) 90 — 100 6amioB
o1cHKa 4 («XOpOIIIO) 76 — 89 GamnoB
OIeHKa 3 («yJIOBICTBOPUTEIIHHO) 60 — 75 GannoB
oreHKa 2 («HEYJIO0BJIECTBOPUTEIHHO) 0 — 59 6annoB
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HaumeHoBaHMe 00pa3oBaTe/IbHOM NporpaMmbl: I'niposieKTpocTaHuy U HU¢POBbIe TeXHOIOTHH

YpoBeHn o0pa3oBaHus: GaKa/laBpUaT

dopma o0yueHuUsi: OUHasA

Pabouyasi nporpaMMa JUCHUIUTHHBI
TEOPETUYECKHWE OCHOBBI TMIPOOHEPT'ETUKHU (ITPO®WUJIbH 1)

Bnok Baok 1. «JuciuninHbl (MOJy/IH)»

. ®opmupyemMasi y4YaCTHUKaMH 00pa30BaTe/IbHbIX
Yacrtb o0pa3oBaTe/IbHOU NMPOrpaMMbl

OTHOLLIeHUH
HHaeKC JUCLMILUIMHBI 110 YueOHOMY II/IaHy b1.B.14
TpynoeMKoCTb B 3aUeTHbBIX eAUHHIIAX 6 cemectp - 6
Yacos (Bcero) no yue0HoMy mJjiaHy 216
Jleknuu 6 cemecTp - 16 yacoB
IIpakTHUeckue 3aHATHA 6 cemecTp - 32 yaca
JIaGopaTopHbie padoThbI 6 cemectp - 16 yacoB
KoHcynbTanum no KypcoBomy npoekry/ pagore: y4eGHBIM IJIAHOM He Mpe/lyCMOTPeHO
IpyMIIOBbIE
VH/IMBU/ya/bHbIe

CamocrosTenbHas padora
6 cemectp - 116 yacoB

BKJ/IFOUad:

KypCOBBbIe TIPOeKTHI (paboThl) y4eOHbIM IJIAHOM He Ipe/lyCMOTPeHbI

HpOME)KYTO‘lHa}I aTTeCTalusa:

JK3aMeH 6 cemecTp — 2,5 yaca
KonTpoas:
JK3aMeH 6 cemecTp — 33,5 uaca

Bo/pkckuu 2021



NMPOTPAMMY COCTABK.I: / '

Jlouent kadeaps SHepreTHKH, T .
K.T.H., IOIEHT -~ ﬁ’é;// H.B. Baiinakosa
(MOTERHOCTE, YYEHAR CTENEHE, YICHOE SBAHIE) {moanue) (pacuiHdpoBKa NOANHCH)
—
Japenyonmii kadeapoit IuepreTHrH E.I". 3enuna
(Hasaanne kapeaps) {rbfimmen) {pacimmdporka noammce)

PykorommTens oGpasoBatensHoil mporpaMmil ['HIPOdIEKTPOCTARIMI H LH(POBBIE TEXHOMOTHH

Nouent kadeaps: FuepreTnrw, e A
K.T.H., IOHEHT A H.B. Baitnakosa
(I0ERHOCTE, YYEHAR CTENEHE, YHCHOE SREHIE) (OGS ) f (pacppoRKa NoamMceH)
COI'TACOBAHO:
(-r""
Japemyroumii kadenpoiit IuepreTHrH E.I". 3enuua

(Hasamme kapeaps ) {5 anmen) (pacuisdpoBKa NOAHCH)



1. HE/IN X 3AJAYA OCBOEHUSA TUCHOUITJINHbI
Ie/u ocBoOeHMS AUCLUTITHHBI

(opmupoBaHue 3HaHUN 00 ONMTHUMAaIBHBIX PeKMMaX MCII0/Ib30BaHUs SHEProyCTaHOBOK Ha Oa3e BO30OHOB/sieMOW 3HEpPreTHKH B TOMIMBHO-
SHepreTUYeCKOM KOMIL/IeKCe CTpaHbl;
(dhopmupoBaHue 3HaHWM 00 SHEPreTHUYeCKMX 0COOEHHOCTSAX TEeXHOJIOrMuecKoro rpoiecca Ha I'DY pasHoro tumna (I'SC, HC, T'A3C, TI3C u
T.7l.) C BOJOXPaHW/IMILIAMU Pa3HOr0 BUZA PeryJIMpOBaHUsl PEUHOIO CTOKA;
(¢opMrpoBaHUe 3HaHU O MeTO/|aX pelleHHss COBPEMEHHbIX CJIOKHBIX BOZOXO3SIICTBEHHbIX W BOJHOPHEPreTMYeCKUX 3a/lady B yCJ/IOBUSIX
9KCIUTyaTalliy U IPOEKTUPOBAHUS.

3ajava JMCIMILIAHBI:

— TIpUBUTHE TEOPETUUECKHUX U ITPAKTUYECKHUX HABBIKOB ITPUMEHEHHA METOA0B CUCTEMHOI'O dHa/IM3a AJid MTOCTAHOBKH, q)OpMa]II/BaL[I/II/I " pelaeHus

COBpPEMEHHBIX C/IOXKHBIX SHEPreTu4YeCcKuXx, BO,Z[OXO3HI>’ICTB€HHI:>IX W BOJHO-3HEPreTU4YeCKUX 3a4d4, MMEKOIIKWX MeCTO IIPpHU 3KCIUTydTallihu U
MPOEKTHUPOBaHWKU TIapdMe€TPOB KW PpEXHUMOB 5S5HEProyCTaHOBOK, BHEKTpOCTaHL[I/Iﬁ N SHEProKOMIUIEKCOB, MCIIOJ/Ib3YIOIIUX PeCypPChI
B0O300HOB/ISIEMBIX UCTOUHUKOB SHepruu.

(DOPMI/IPYGMBIG y 06yqa}omerocs1 KOMIIETEHIIMHU U 3dIV/IaHUPDOBAHHBIE Pe3y/IbTAThI OﬁyquI/IH 1o JgucnuiljinHe, COOTHeCeHHbIe C

HHIUKATOPAaMH AOCTH)KEHHS KOMIeTeHIUH:

Koja 1 HaumMeHOBaHHe KOMIIeTeHLIHU Koja 1 HaumMeHOBaHHe HHUKATOpA 3ans1aHMpPOBaHHbIE Pe3y/IbTaThl 00yUeHus

AOCTH)KeHUA KOMIIeTeHIuHn

I1K-1. Crioco6eH yrpaB/siTh [TK-1.1/leMOHCTpUpYeT ITOHUMaH1e 3HaThb:

TeXHOJIOTUUYEeCKUM 000pYZI0BaHUEM,
BBIGUpATH CepHiiHOe 1 rpoekTupoBath | dKCrayaTanuy 'SC/T'ASC MO/Ie/IMPOBaHKsl, TEOPeTUUYeCKOr0 W IKCIepUMeHTabHOrOo

HOBOe 000py/IoBaHMe

NIPOeKTUPOBAHUS U IKCIUTyaTaluu I'DY pasHoro tumna;
- MeTO/ibl ~ OlpefieJleHus1  [lapamMeTpoB  OCHOBHOI'O
BCIIOMoOTaTe/ibHoro 0bopygoBanus I'DY;

pexxrMoB paboTel I'OY u Kackazos I'DY;
yMeTb:

B3dMMOCBSA3HU 3d44d4 ITPOEKTUPOBAHUA U - (1)H3HKO-MaTeMaTHq6CKHﬁ dlfiriapaTt, MeTOAbl dHd/IM3a U

WCC/Ie[JOBaHUsSI TpPU pelleHUH MpodecCroHaNbHbIX 3a7au

- MeTOZbl pacueTa SHEepPreTHUYeCKUX U BOJIOXO3SIMCTBEHHBIX

MPUMEHSATb COOTBETCTBYIOLMHN  (PU3MKO-MaTeMaTHUeCKUit
amrapar,  MeTOAbl  aHa/luW3a W MO/IeIMPOBaHMUs,
TeOPeTUUeCKOT0 U SKCTIepUMEeHTa/IbHOTO UCC/ie/JoBaHusI TIPU
pellieHUy TPO(eCCHOHANBHBIX 3a/lay TPOEKTHUPOBAHUS U




KO]I[ U HaMMEHOBaHHE KOMIIeTeHIUHn

KOA U HAUMEHOBaHHUE UHAUKATOPA
AOCTH)KEHHUA KOMIIeTeHIIUU

SEIHJIEIHI/IPOBHHHBIE pe3y/bTaTbl OﬁyquI/IH

sKcrutyaranuu ['0Y pasHoro Ttura;
OIpefiesIiTb I1apaMeTpbl OCHOBHOI'O Y BCIIOMOIaTe/IbHOI'O

obopygoBanus 'Y,
PacCUMThIBATG JHEPreTHUECKHE M BOJOXO3SIMCTBEHHbIE

pexxuMebl paboTel I'OY u kKackazos I'OY.




2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30BATE/ILHOH ITPOT'PAMMEI BO

[OucuuruiiHa OTHOCUTCS K 4acTd, QopMupyeMol yuaCTHMKaMu 0Opa3oBaTesbHbIX
OTHOIIIeHWH O/i0Ka AWCHUIUIMH 1 10 HarpaB/JeHWI0 TOATOTOBKM  bakasaBp 13.03.02
ONeKTposHepreTUka W  2/IeKTpoTexHUKa (mpoduib: ['UAPO31€KTPOCTaHLIMM U LU(POBbLIe
TeXHOJIOTHH).

HOucturiiHa 6a3upyeTrcs Ha 3HAHWUM [JUCLUIUIMH: «BbICIIasi mMaTeMaTuKa», «®DU3MKa»,
«['mapaBnvka U UH>)KeHepHast TUAPOIOTHUS».

17151 0CBOEHUSI AUCLIUTINHBI, 00YUarOL[UICs [I0/KeH:
3HATh:

- (M3MKO-MaTeMaTHUeCKU ammapar, MeTO/bl aHaau3a U MOJle/TMpPOBaHUs], TEOPETUUECKOI0 U
9KCMepPUMEHTallbHOTO ~ WCC/Ie[OBaHUSI TPy pellleHuM  TpodecCMOHaNbHBIX  3afiau
MPOEKTUPOBAHUSA U SKCITyaTalu I'DY pasHoro tuma;

- MeTO/Ibl OTIpe/ie/IeHus TTapaMeTPOB OCHOBHOT'O M BCTIOMOTaTe/IbHOro 060pygoBanust ['DY;

- MeTOJbl pacueTa SHEPreTUUYeCKUX M BOJIOXO3SUCTBEHHBIX PEXUMOB paboTel ['DY wu
KackazoB I'9Y;

yMeTb:

- TIPUMEHSATb COOTBETCTBYIOLMH (PU3MKO-MaTeMaTHUeCKU anrapaT, MeTOJbl aHaau3a U
MO/Ie/IMPOBaHusl, TeOPeTUUeCKOr0 Y 3KCIePUMEHTa/JIbHOIO0 MCC/IeJOBaHUs TIPU pelleHur
nipocdeccroHaMbHBIX 3a/lau TIPOeKTHPOBAHUS U 3KcIuTyaTaluu ['3Y pasHoro Tuma;

- ompejieNiATh TTapaMeTPbl OCHOBHOTO U BCIIOMOTaTe/IbHOro 00opyjoBaHus 'Y,

- pacCuuThIBaTH YHEPreTHUYecKHe U BOZOXO03SIMCTBeHHbIe peXKUMbI paboThl ['3Y U KackazioB
ray.

PesynbraThl 00pa3oBaHusi, TOJyyeHHble TIPM OCBOEHWHM JAWCLUIUIMHBIL, HeoOXOAWMBI TPy
BBINIO/IHEHHWEe ~ HeoOXOAWMBI TP W3yUeHUM  CAeAYIOLMX  JUCLUIUIMH ~ «ODKOHOMUKA
TUJpOSHEpreTUKW»,  «l'WipaBidyeckre  MalluHb»,  «Bo/JHO3HepreTHuecke  peXXUMBbI»,
«YmpaBsnenue u skcrutyaraiyst ['9C», a TakKe BBITYCKHOW KBa/TU(PUKALIMOHHOM pabOTHI.



3. CTPYKTYPA 1 COAEPXXAHUE JUCIIUITVIMHbBI

3.1 CTpyKTypa AMCLUIIMHBI
OO0111ast TPYJ0€MKOCTh JVCIIMIUTMHBI COCTAB/IsIeT 4 3aUeTHBIX eJUHHUIBI, 144 yacoB.

Pazgen IuCcUMIIMHEL.

PacripefiesieHre TpyI0eMKOCTH pa3ziena (B yacax) 1o BUziaM

CopeprkaHue CaMOCTOSITeTbHOU

3] o o
No CDopMa HpOME)KYTOI—IHOI\/’I % i E g yLIE6HOI/I pa6OTbI Npa6OTLI -
i arTectaum g8:| ¢ Konraxrras o | Kour- | (cysmmmen Nowcromma on. .1
c
(no cemecmpam) = O | Jlek | Ip | JIa6 | KIIP | UKKII | TIA poJib
1 IMpopaboTka ¥ TOBTOpEHHE JEKIIMOHHOTO
MaTepuaJia.
OO01111e TIOI0XKEHUS Kypca Visydenye niTeparyphi
26 6 2 4 20 [1] cTp. 26-31, 31-34
2 | Metogp! pacueTta OCHOBHBIX ITpopaboTka ¥ IOBTOPEHHE JIEKIIMOHHOTO
KaTeropuim MartepHana.
TU/PO3HEPreTUYECKOr0 IﬁﬁiHﬂggﬂ%epaTypbl
TOTEeHI[MaIa Ha 3emiie 32 6 2 6 4 20 p-
3 | O6o611eHHast MO/e/Tb IpopaGoTKa ¥ MOBTOPEHME JEKLMOHHOIO
TEeXHOJIOTMYEeCKOT'0 TIpoLjecca Martepurasa.
npeo6pa3oBaHus SHEPTUU Ha I/I[BlﬁqEHHSSHSHZES%aT%g‘]’I 50.55
TP. - TP. -
'Y c BojoxpaHUIMIIEM 32 6 2 6 4 20 TP ’ <P
4 HanopHsle XapakTepuCTHKH ITpopaboTka ¥ TIOBTOPEHME JIEKIIMOHHOTO
Marepuarna.
pasHbIX TUMOB ['DY U MeToAbI UX 1
3yueHHe JIMTepaTyphbl
pacuera 32 6 2 6 4 20 [1]ctp. 143-173, [2] cTp. 105-120
5 | Metogp! pacueTa OCHOBHBIX ITpopaboTKa ¥ TOBTOPEHHE JIeKIIMOHHOTO
SHEepreTU4YeCKrX XapakTepUuCTUK EﬂTepHaﬂa-
3yueHue JIMTepaTyphbl
rypoarperara ¥ arperaTHoro
Apoarp P [1]cTp. 143-173
610ka I'DY 32 6 2 6 4 20
6 | Meto /bl PacueTa OCHOBHBIX IMpopaboTka W TOBTOpEHHe JEKIIMOHHOTO
Marepuaria.
SHepreTUYeCcKruX XapaKTepPUCTUK n
3yueHue JIMTepaTyphbl
pa3sHeIX THIIOB I'DY B 1e/ioM 28 6 6 | 6 - 16 [1]ctp. 209-251, [2] crp. 213-246
JK3aMeH MpPOBOJAUTCS B YCTHOU hopMe 110
JK3aMeH 2,5 33,5 Gueram
36 - - - - - COIJIACHO MIPOrpaMMe 3K3aMeHa
HToro: 216 6 16 | 32 | 16 - - 2,5 | 116 33,5




[Ipumeuanue:Jlek — nekiuu; [Ip — npakTHueckue 3aHsATHs; JIab — mabopaTopHble paboThl; KITP — ayuTOpHBIE KOHCY/IbTAllUK 10 KYPCOBBIM
npoekTam/paboram; MKKII — wHauBHAya/ibHble KOHCYJbTAllMM IO KYPCOBBIM TipoekTam/paboram; ITA — mpomeskyTouHasi arrectaius; CP —
caMoCTosITe/TbHast paboTa CTy1eHTa.



3.2 KpaTkoe coaepxaHue pas3/je/ioB

1.06wue nonosceHus Kypcd

[TpepmeT v 3a7aur Kypca. MecTo M 3HaueHHWe Kypca B CHCTeMe IOJTOTOBKM 0Oaka/iaBpOB IO
npopumo  “T'maposnektpoctaHimu”. MeTtoavka u3ydeHuss Kypca. CHCTeMHBIM  TOJAXO[,.
I'npposnHepreTvika: GopMbl ee TIPOsiBJieHHST U 0COOeHHOCTH. KaTeropuw rupo3HepreTHuecKoro
roTeHIMana U ux ocobeHHocTH. CoBpeMeHHbIN TOTUIMBHO-3HepreTHueckuii Komriekc Poccuu u
ero 0coOOEHHOCTH B YC/IOBUSIX CTAHOBJIEHUs] PHIHOUHBIX OTHOIIeHWH. ['posHepretika Poccun Ha
COBpPEMeHHOM 3Tarie: po0ieMbl 1 TIepCTIeKTUBLI Pa3BUTHS.

2. MemoObl pacuema 0CHO8HbIX Kame20pull 2u0po3Hep2emu4ecko20 nomeHyuadld Ha 3emae

I'uaposHeprus, ee gusnueckasi Cyl[HOCTb U 0COOeHHOCTH. VICTOUHMKH TWPO3HEPropecypCoB.
MeToap! pacueTa TH/IPO3HEPTeTUUECKHX PeCypPCOB TIOBEPXHOCTHOTO CTOKA M BOZAOTOKOB, KaZacTp
BO/IOTOKOB. MeTozbl pacueTa TOTeHIMajaa TPWIMBOB-OTJIMBOB, BOJH MOpel U OKeaHOB.
Vcronb30BaHMe THAPOSHEPTONOTEHIMala B HACTosijee BpeMss UM B TepcriekTuBe. Marasi
TUJPO3HepreTUKa U ee 0COOeHHOCTH.

3. O606uUeHHas Modeab MEexXHOA02U4eCK020 Npoyeccd npeobpaszosanus sHepauu Ha I'DY ¢
8000XpaHUAULIEM

OcHoBHBle TUMNBI ['DY, CXeMbl KOHL|EHTpALUM HAropa U WCIO/Ib30BaHUS THUAPOIHEPIUH.
[Tonsitve o I'OY kKak o cnoxHoW cucreme. O6001eHHass MO/ieNlb TeXHOJIOTMYeCKOro Ipolecca
npeoOpa3oBanus sHepruu B ['DY u ee cucremHblid aHamm3. banmanc pacxogoB I'OY u aHamm3 ero
cocTapsisitolux. OCHOBHbIE TIOHATHs 6aslaHca HaropoB pa3HbIX TUTOB ['OY. BasaHCkl MOLHOCTH U
sHepruv ['OY. DHepreTHyeckre XapaKTePUCTUKA OCHOBHBIX 3TAroB MpeoOpa3oBaHMsl SHEPTUH B
ray.

4. HanopHble xapakmepucmuku pasHbix munos I'DY u memoobl ux pacuemad

HarnopHasi xapakrtepuctvka pycioBod I'DC u Meroznbl ee pacueta. OCHOBHbIE BIIHSIIOLLME
(aKkTOpBI /71 YCTAHOBUBLIEIOCS W HEYCTAaHOBHBLIErocsi pe>kuMoB paboter 'SC. OcobeHHOCTH
HaroOpHbIX XapaKTepPUCTUK IPUIIOTUHHBIX U JepuBalyoHHbIX ['OC. I[loaBeseHHass MOLJHOCTb K
arperatam ['SC ¥ MeTojpl ee pacueTa C MCIIO/Ib30BaHMEM XapaKTepUCTUK IIO0Tepb Haropa u
MotHocTh. HanopHasi xapaktepuctuka HacocHou ctaHumu (HC) u TADC B HacCOCHOM pekuMme.
OcHoBHbIe Brusionie ¢akTopel. OcobeHHOCTH HamopHbIX Xapaktepuctuk ['ASC, I19C, I'DC —
I'ADC, kackazoB ['OY v 3HEproTexHOI0rMYeCcKUx KOMILIEKCOB.

5. MemoObl pacuema OCHOBHbIX S3Hep2emu4ecKuX Xxapdkmepucmuk 2uopodzpe2amad U a2pe2dmHo20
bsioka I'DY

[TonsiTe ruzapoarperata W arperatHoro Osoka I'DC. AGcomoTHBIE, OTHOCHUTE/bHBIE U
IvddepeHLMabHbIe TT0Ka3aTen pexuMma rujpoarperara. Buibl U HasHaueHHe SHEPreTHUUecKUx
XapaKTePUCTHK THpoarperaTa. basaHc MOIIHOCTH B THZpoOarperare v B arperaTHom OJioke.

OcCHOBHBIE  3HepreTHUeCcKHWe XapaKTepUCTUKWA THAPOTYpOWH, MeToAbl WX TIOIy4eHus,
norpetHocTd. OcoOble peXXWMHBIE TOUKM M WX HCIO/Ib30BaHME B aHA/IW3€ SHEPreTHUeCcKhx
XapaKTepUCTUK THUAPOTYpPOMH. XapaKTepUCTHUKK TIOTepb MOLIHOCTH (pacxofia) KakK OCHOBa
WCCIeJOBaHUsI JHepreTnueckoro OamaHca rtuaporypOunHbl. HasHaueHuwe W MeTOABI pacueTra
I depeHIManbHBIX XapaKTepUCTHUK IUIPOTYPOUH.

OCHOBHBIE 3HepreTHUeCKre XapaKTepUCTUKK TH/IPOTeHepaToOpoB M MX 0COOeHHOCTH. MeTozb
pacueTra SHepreTMUeCKMX XapaKTepUCTHK I'MjpoarperaTa U arperaTHOro 6;10ka U Ux 0COOeHHOCTH.

6. MemoObl pacyemda 0CHOBHbIX SHep2emuyecKux Xapdkmepucmuk pasHblx munos I' DY 6 ueaom

[MoHsTHE 3HepreTHyeckoi xapakrepuctuku I'OC. MaremaTtryeckas ocTaHOBKa 001ieid 3azaum
ONTUMM3ALIMM pPEXUMa OCHOBHOTO obopymaoBanusi ['DC mipu 3aflaHHOW OTZAAue TI0 PaCcXoy



(MOILIHOCTH) TNpU TOCTOSIHHOM Hariope arperatoB. Kputepuy onTHUMajabHOCTH, YPaBHEHUS CBS3H,
OrpaHWYeHUs TUIA HepaBeHCTBaA.

Knaccudukanust  oOmield 3afaun ¥ MeToAbl ee pelleHus. VIcronb3oBaHWe —MeTO/|OB
MaTeMaTHUueCcKoro MporpaMMHUpPOBaHUsi B pelleHuu obied 3ajgaun s 'OC c obopyoBaHueM,
VMeloIleM pas3Hble JHepreTHueckre XapakTepucTWKu. OcoOeHHOCTH peleHUs 3afaudl  [Jjist
HEBBIMYKJ/IbIX SHEPreTUYeCKUX XapaKTepUCTHK MOTeph MOLIHOCTH B arperarax ['OC.

OHepreTuueckre xapakTepucTuku ['DC C OJMHAKOBBLIMU arperaTamMuM W HUX Trpaduueckoe
nipeictaBiieHre. OCoOOeHHOCTH 3HepreTUyeckux xapakTepuctuk ['OC c arperaramu, WUMeROIIUMHU
HEBBINYK/Ible XapaKTepUCTUKU I0Tepb MOLJHOCTU. Pexumnele norepu Ha ['OC. BusHue
NepeMeHHOr0 Haropa Y OrpaHUUMBAIOLMX YC/IOBUM Ha SHEpreThyeckre XapakKTepPUCTUKU PasHbIX
I'SC mo criocoby co3zanus Haropa. YueT TpeOoBaHMI O0XpaHbl Cpeibl B XapakTepucTukax ['OC.

3.3. Tembl MpaKTUYECKHX 3aHATHI

1. PacyeT BajIoBOro M TeXHUYECKOr'0 TH/IPOIHEPreTUUeCKOro IOTeHIMaaa OTKPBITOrO BOJOTOKA
(6 yacos).

2. Metogpl pacueta OCHOBHBIX SHepreTMUYeCKUX XapakTepucTuk arperara ['DC rmpu
TOCTOSTHHOM U IepeMeHHOM Hariope (6 uacoB).

3. MeTozbl pacyeTa OCHOBHBIX 3HepreTU4ecKux xapakrepuctvk I'SC B 11e/10M IIpU OCTOSIHHOM
Y TiepeMeHHOM Hariope (6 uacoB).

4. MeTo/p1 pacueTa OCHOBHBIX 3Hepretnueckux xapakrepuctuk HC B rjesiom (8 yacos).

3.4.Tempbl 1ab0paTopHBIX padoT

1. PacueT BOAHO3HEPreTUUECKOr0 KaJlaCTpa M CXeMbl KaCKaJIHOrO WMCMO/b30BaHUS BOAOTOKA(4
yaca).

2. PacyeT HamOpHBIX U 3HEPreTUYeCKUX XapaKTePUCTHK CTBOPa U pycnoBou I'DY (4 yaca).

3. PacueT 0CHOBHBIX 5HepreTUUeCKHX XapaKTepyuCTHK ruzpoarperata u ['0Y(4 vaca).

4. PacueT OCHOBHBIX 3HepreTUYeckux xapakrepuctuk 'ADY (4 uaca).

3.5. PT'P yueOHBIM TIaHOM He TIpelyCMOTPeHbI

3.6. TeMaTHKa KypCOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBast pabota yueOHbIM I7IaHOM He Tpe/lyCMOTpeHa.



3.7. CooTBeTCTBHeE pa3/ie/ioB AMCIUIUIUHBI U (opMUPYEeMBIX B HUX KOMIIeTeHI[Ui

Homep 1 HariMeHOBaHUe pe3y/ibTaTOB 00pa30BaHMs 110 Kopp! Howmep pa3fena aucuyniavHe (B ®DopMbI KOHTPOJISI
JVCLIUTIITIHE KOMIIETeHIIMH U | COOTBETCTBHH C 11.3.1)
(B COOTBETCTBUH C pa3zieyiom 1) WH/JMKaTOpOB 1 2 3 4 5
3HaTh:
(hu3uKO-MaTeMaTH4eCcKWi anmnapar, MeTo/ibl aHau3a u
JlabopatopHbie paboTh
MO/Ie/TMPOBaHKs, TEOPETUYECKOT0 U 3KCIIePUMEHTa/IbHOTO K-1.1 X X X 123
WCC/IeJOBAHMS TIPY PellieHnH TTPodeCCUOHA/TBHBIX 3a/1ayu ) 3K3’al’\/I(;H
TIPOEKTUPOBAaHUS U 3KCIuTyaTauuu I'0Y pasHoro tuna
MeTO/IbI OIIpe/iesIeHus TapaMeTPOB OCHOBHOI'O U MK-1.1 X X X X JlabopartopHbie paboTsl 3, 4
BCIIOMOraTe/IbHOro 0bopyoeanus '9Y ) JK3aMeH
METO/Ibl PacyeTa YHePreTHUeCKUX U BOA0X03IUCTBEHHBIX JTabopartopHbie paboTs 3,4
IK-1.1 X X
pexxuMoB pabotel ['DY u kackagos I'DY 9K3ameH
YMertn:
TIPUMEHSTh COOTBETCTBYIOLMM (PU3MKO-MaTeMaTHyeCKUit
anrapar, MeTO/bl aHa/lv3a U MOJe/IUPOBaHus
bart, A AP ’ JlabopatopHbie paboTel 1-4,
TeOpeTUUeCKOT0 U SKCTIepUMEHTaTbHOTO UCC/IelOBaHUs TPH MK-1.1 X X SK3aMeH
pelleHHH NPo¢eCcCHOHANbHBIX 33/jau [IPOeKTUPOBAHUS U )
3Kcrtyatalyu I'DY pasHoro Tura
orpe/iesiTh apaMeTpbl OCHOBHOTO U BCIIOMOraTelbHOT 0 JlaboparopHslie paboTs 3,4
IK-1.1 X X X X
obopynoBanus 'Y JK3aMeH
PacCUMTHIBATh SHEPreTHUeCKre W BOA0X03siCTBeHHbIe JTabopatopHblie paboThI 2,3
IK-1.1 X X X
pexkuMbl pabotel I'DY u Kackajoe ['DY 3K3aMeH




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOYHBIE MATEPHUA/JIbI
J/IA  TEKYIUIETO KOHTPOJIA YCIHEBAEMOCTH UM IIPOMEXYTOUYHOM
ATTECTAIVHA 110 JUCHIUIIV/IMHE

4.1. TeKyluii KOHTPOJIb yCIIeBaeMOCTH M0 AUCIUIUINHE:

[171s1 KOHTpOJIS pe3y/ibTaToB 00pa30BaHMs POBOJSTCS:
— TeCThbI:
Nol OcHOBHBIe KaTeropuu Irujpo3HepreTHUeCcKoro rnoTeHIana Ha 3emiie;
No2 Mojenb TeXHOJIOTUUECKOTo Tiporiecca rpeobpa3oBaHusi sHeprud Ha ['OY ¢
BOZIOXPaHWINLLEM;
Ne3 HamopHble xapakTepUCTUKM pa3HbIX TUIOB ['DY U MeTo/bl MX pacueTa;
W TOroBebIii TECT;
— 3a1uTa JabopaTopHbIX paboT.

BaJ'IJTBHO-pEI‘/JITI/IHFOBaH CTPYKTYPa OUCHUILIMHBI ABJIAETCA IMPUIOKEHHUEM A.

4.2. TIpoMe)XyToUyHasi aTTecTalys Mo AUCHUIN/IMHE (UaCTH AUCLUIIUHBI):
JK3aMeH.

OrjeHKa orpe/ie/isieTcsi B COOTBeTCTBUM C [TooxkeHreM 0 6a/yIbHO-PeHTUHTOBOM cUCTeMe /IJist
crygentoB HUY «M3OW» Ha 0CHOBaHMM CeMeCTPOBOW M 3K3aMeHAallMOHHOMW COCTaBJISFOIIUX.

B nipunoskeHue K JUTJIOMY BBIHOCUTCS OLieHKa 3a 6 cemecTp.

IIpumeuanue: OlleHOYHble MaTepyanbl IO [UCLIMIUIMHE T[pUBeJieHbl B (POH/Ee OLIeHOUHBIX
Marepuasios OITOIL.

5. YYEBHO-METOJUYECKOE OBECIIEYEHUWE JUCIHUII/IMHBI

5.1 ITeyaTHbIe U 3/1IeKTPOHHBIE U3JaHUSA:
1. TmzaposHepretuka : yueOHOoe miocobue / T.A. @wumnmoBa, M.II. MucpuxaHoB,

FO.M. CupopkuH, A.I'. PycuHa. — 3-e wu3p., mepepab. — HoBocubupck : HoBocuOupckuii
rOCyZapCTBeHHBI TeXHUuUeckuid yHuBepcuTeT, 2013. — 621 c. : Tabm., rpad., cxem., um —
(Yuebnuku HI'TY). — Pexxum poctyna: mo noamvcke. — URL:http://biblioclub.ru/index.php?
page=book&id=436213 (marta obpamenus: 24.03.2020). — bubanorp.: c. 575-577. — ISBN 978-
5-7782-2209-0. — TeKCT : 371eKTPOHHBIH.

2. TeopeTrueckue OCHOBBI TWAPO3HEPreTHKH:[B 2-X u.] Y. 1. YcTaHOBUBIIMECS PeKUMBI PAOOTHI
DY : yuebuuk mo kypcy "TeopeTnyeckve OCHOBBI THAPOIHEPreTHKH' T0 HAarpaBJeHHIO
noAroToBku  OakanaBpoB13.03.02  "OnekTposHepreTMka W 3nekrporexHuka' /I. B.
Heproruna, H. K. Mamunun, I[I.  C.  Illypkanos, Hau.  wucciep.  yH-T  "MON"
(HUY"MBN"), Accouuauus "T'uaposnepretuka Poccun" . — M. : U3g-8o MOU, 2019 . — 380 c.
- URL: https://elib.mpei.ru/action.php?
kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentld=10706 . - ITobegutens
KOHKypca "Jlyuiliee u3aHue 1o TUApPo3HepreTke” B HOMUHaLmu "Jlyuriee yuebHoe n3gaHue"
2018 roga . - ISBN 978-5-7046-2159-1 . - ISBN 978-5-7046-2158-4 .

5.2 JIuLeH3MOHHOE U CBOOOJAHO pacnpoCcTpaHAeMoeNporpaMMHoe odecrieyeHue:
1. MicrosoftOffice
2. Mathcad 15



5.3 VHTepHeT-pecypchl, BK/IOUass mnpodeccnoHanbHbIe 0a3bl AAHHBIX M HWH(OPMAIMOHHO-
CIIpaBOYHbIE CUCTEMBI:

YnuBepcureTckas nHpopMaroHHas cucrtema «POCCHUS» https://uisrussia.msu.ru

CripaBouHO-TIpaBoBasi cucteMa «KoHcynbTaHT+» http://www.consultant-urist.ru

CnpaBouHo-1paBoBas cuctema «['apanT» http://www.garant.ru

basaganueix Web of Science https://apps.webofknowledge.com/

baza manHbix Scopushttps://www.scopus.com

[TopTan oTKpBITHIX AaHHBIX Poccuiickoit denepanyu https://data.gov.ru

ba3a OTKpBITBIX JaHHBIX MWUHHCTEpPCTBA TpyJa M  COLManbHOM  3amurel  P®
https://rosmintrud.ru/opendata

ba3a gannbix HayuHotii asiektponHoi 6ubmoteku eLIBRARY.RU https://elibrary.ru/

ba3a paHHbIX poecCOHaNbHBIX CTaHapTOB MUHUCTEPCTBA TPy/ia U COLIMAIbHOM 3all{UThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl jaHHbIX MUHKCTEPCTBa SKOHOMUUeCKOro pa3BuTus PO http://www.economy.gov.ru

ba3a oTkpbIThIX faHHbIX PocruamonnTopunrahttp://www.fedsfm.ru/opendata

OnekTpoHHas 6a3a gaHHBIX «M3maTenbeTBo JlaHb» https://e.lanbook.com

@efepanbHasl rocyfapcrBeHHas MH(GoOpMalMoHHas cucteMa «HaroHasmbHasi 371eKTpOHHast
o6ubmoTeka» https://H36.pd

HarmoHameHBIN MopTai oH/aiH 00yueHnst «OTKpeIToe ob6pa3oBanuex» https://openedu.ru

OnektpoHHast 6a3a faHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Oduimanbhbiii  cailt @efiepalbHOTO areHTCTBA [0 TEXHUYECKOMY peryJIMpoBaHUIO U
MeTpoJioruu http://protect.gost.ru/

OnekTtpoHHas 6ubnmoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIITUII/INHBI

JIeKI[UM TIPOBOASATCA B  yueOHBIX ayAWTOPHUSX, CHAOXKEHHbIX MY/IbTUMeJUHHBIMU
CpeAiCcTBaMH  /I/I1  MHTEPAaKTUBHOTO 00OyueHWs, O00Opy/IOBaHHbIX HarjsHBIMKA TI0COOUSIMH,
obopyJoBaHMeM /[yl TOKa3a OOydawlux MaTepuanoB (TeneBU30p, BUAEOMarHUTO(OH),
Cpe/iCTBaMH 3BYKOBOCITPOM3BEZIEHHS, AOCKOW ayAUTOPHOM, 000py/0BaHMEM Jisi TIpe/|CTaB/IeHUS
ripe3eHTali (T/1a3MeHHasi MaHes1b, epCOHa/IbHbIA KOMITbIOTED).

JlabopaTopHble 3aHATUS TPOBOASATCS B Jj1abopaTtopusix ['MAPOTeXHUUYECKMX COODPY>KeHHH
uMeHu uM. nipogeccopa E.A. ManukoBa M MogenupoBaHysl SHEPreTMUYeCKUX CHUCTEM HM.
npogeccopa A.[l. I'purn.



ITpunoxenue A

BA/IVIbHO-PEUTUHI OBASI CTPYKTYPA JUCIUIIIUHBI
TEOPETUYECKUWE OCHOBBI I'MIPOSHEPT'ETUKN

(Ha3BaHWe JUCLMIUIUHBI)

6 cemecTp
IlepeyeHb KOHTPOJILHBIX MEPONPUATHH TEKYIIEr0 KOHTPO/IA yCIeBaeMOCTH 110 AMCLUILIHHE:

KM-1 | Tect «OCHOBHBIE KaTeropuu IrMipO3HepreTUYeCKOro rnoTeHLpana Ha 3emie»

KM-2 | Tect «Mojienb TeXHOJIOTHUECKOTO TTpoliecca Tipeobpa3oBaHust 3Hepruu Ha ['DY ¢
BO/JIOXPAHU/IMILIEM»

KM-3 | Tect «MeTozbl pacueTa OCHOBHBIX SHEPTeTUUECKUX XapaKTePUCTHK TH/ipoarperara u
arperatHoro 6;0ka I'9Y»

KM-4 | 3arrra 1abopatopHoi pabotsl Nel

KM-5 | 3arura 1abopatopHoii paboTbl Ne2

KM-6 | 3arrra jabopatopHoii pabotel Ne3

KM-7 | 3arTa 1abopatopHoi paboTbl Ned

KM-8 | UtoroBbiii TeCcT

Buj npoMe)XXyTOUHO# aTTecTaliu — 5K3aMeH

TpyzoeMKOCTb JUCHUTIIMHEL = 6 3.e. (6e3 yueta KIT/KP)

Howmep Pazgen pucomuninHe Nupekc KM:
paszena . -
R TR RS
s 22212l 212] 8
SlIE|E|E|IKE|K <
1
OO01Me 10J10)KeHUsT Kypca + + |+
2 MeTo/ibl pacueTa OCHOBHBIX KaTeropui
I'UpoO3HepreTUyYeckKoro rnoTeHasna Ha + + + +
3emiie
3 O000611eHHasT MO/Ie/Tb TEXHOJIOTHYECKOT0
ripoiiecca peobpa3oBaHusi JHEPTUU Ha + + o
I'DY ¢ BojoXpaHUIMIIEM
4 HarmopHble xapakTepuCTUKUA pa3HbIX N . .
TiNoB ['DY 1 MeTo/pl X pacuera
5 MeTto/p! pacueTa OCHOBHBIX
SHEPreTUYeCKUX XapaKTepUCTHUK 4 . .
rujipoarperaTa v arperatHoro 6/ioka
Ly
6 MeTtozbl pacueTa OCHOBHBIX
JHepreTUYeCKUX XapakTepPUCTUK Pa3HbIX + a e
TUnoB ['DY B 11e/10M
MunuManbHbI# 6amt3a KM | 5 5 5 5 5 5 5 5120
MakcumanbHeiid 6annza KM | 7 7 7 8 8 8 8 7 | 40
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