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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn E.B'
Bnageney, WrHaTees E.B.
HpeHOI[aBaTeJIL WaeHTuduraTop R855ceda3-IgnatyevYV-8da lgef.?-'l HrHaTBeB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Bragensue L3N M3aKn
00pa3oBaTeIbHOI Tmperan TrryHos M1
pOorpaMMel Waermngnratop RBU6ed17/c-T1agunovMG-84C3458 M.T". TsarynoB
(IOJKHOCTD, YUCHAsl CTETICHb, (moamucs) (pacuudpoBka
YUYEHOE 3BaHHE) TIO/ITUCH)
o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w Ceenennn o enagensue L3N M3K T A
BBIITYCKaroOmcen Brageney [LlecTonanoea T.A. o
Kadeapbl Waenmbkatop _ R§a486DD1-5hestopalovalA-2b9203 IecTonanoBa
(OJKHOCTD, YUCHAsl CTETICHB, (moamucs) (pacmudpoBka
YUYEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yyacTBOBaTh B MPOBEICHUN HAyYHO-HUCCIEAOBATEIILCKUX padOT B 00IaCTH
UCIIOJIb30BaHUsI BO30OHOBIISIEMBIX HCTOYHUKOB SHEPT U
N]I-2 OGocHOBBIBAET BHIOOD 11€JI€CO00PA3HOTO PEIICHUS

2. I1K-2 CniocobeH y4acTBOBaTh B IPOBEICHUH IJIAHUPOBAHUS U BEACHUS PeKUMa paObOThI
THUAPOIHEPTETUYECKUX YCTAHOBOK
NJI-1 JleMoHCTpUpPYET MOHUMAHUE B3aUMOCBSI3U 33]1a4 IPOEKTUPOBAHUS U IKCILITyaTaluu
NJ1-2 OcymiecTBiseT IUIAHUPOBAHKUE U BEACHHUE PEKMMA THIPOIHEPIETUUYECKUX YCTAHOBOK

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmsanuu: BeinonHenue 3a1anus
1. 1 yactb pacuerHoro 3aganus "PazpaboTka GanaHca MOIIHOCTH YHEPTOCUCTEMBI C
ruaposiekTpoctannusamu” (Pacuerno-rpaduueckas padora)
2. 1 yactb pacueTHOro 3ajganus "Pacyer MHOTOJIETHETO PEryJIMpOBaHUsl PEUHOIO CTOKA"
(Pacuerno-rpaduueckas pabora)
3. 2 yacth pacueTHOro 3aanus "Pa3zpaboTka 6anaHca MOIIHOCTH YHEPTOCUCTEMBI C
ruaposiekTpoctanusamMu” (Pacuerno-rpaduueckas padota)
4. 2 acTp pacyeTHOro 3aJaHus "PacyeT MHOTOJIETHETO PETYINPOBAHUS PEYHOTO CTOKA"
(PacuetHo-rpaduueckas pabora)

®Dopma peanuzaruu: [Tucemennas pabora
1. Tect "Bompockl 0xpaHbl OKPYKaOIIEeH cpeibl pu pazpadborke mpoektoB [[DC"
(TectupoBanue)
2. Tect "ObocHOBaHME MMapaMeTpoB dHepreTudeckoro odbopynosanus ['DC. Pacuernas
obecnieueHHOCTH dHeprootaaun ['IC u ocobennoctu ee onpeaenenus” (TectupoBanue)
3. Tect "Ocob6ennoctu odbocHoBaHus napameTpoB ['DC mpu KOMIUIEKCHOM MCIIOJIb30BaHUHU
BOJIHBIX pecypcoB (TectupoBanue)
4. Tect "Texnuko-s3xoHoMuueckoe obocnoBanue napamerpos ['DC" (TectupoBanue)

®Popma peanusaruu: IIposepka 3ananus
1. 3 yacTp pacueTHOro 3aganus "PacyeT MHOTOJIETHETO PEryJIMPOBaHUS PEYHOTO CTOKA"
(Pacuerno-rpaduueckas pabora)

BPC aucuuniauHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nupekc KM- | KM- | KM- | KM- | KM-
Pa3znen nucuuninnHb KM- 1 2 3 4 5

Cpox KM: 4 7 10 14 15

3




DTanel U CTaAUU TPOESKTUPOBAHUS

DTanbl U CTaANU MPOSKTUPOBAHUS +
banaHchl MOIIIHOCTH ¥ YHEPTUU YHEPTOCUCTEM.
O06ocHOBaHME PAaCUETHBIX YCIOBHUH ISl IPOEKTUPOBAHUS
I'aC
bajianchl MOIIHOCTH ¥ SHEPTUU SHEPTOCUCTEM +
OO00CHOBaHME PACUETHBIX YCIOBHM JIJISi TPOCKTUPOBAHMS +
I'SC
Bonoxo3siictBeHHbIe pacueTsl Bogoxpanuiauin ['9C,
Boanosnepreruueckue pacuetsl '9C, MHoronernee
peryiupoBaHue cToka Bogoxpanuwuimamu ['9C.
Bonoxo3zsiictBennbie pacuersl Bogoxpanuiuin ['9C +
Boanosuepreruueckue pacuersl [DC +
MHorosneTHee peryJiIMpoBaHue CTOKa BOJOXPAaHMUIUIIIAMHI +
I'aC
Pe3epBbl MOIIIHOCTH B 9HEPTOCUCTEME: HATPY30UHBIi,
aBapUiHbINA U pEeMOHTHBIN pe3epBbl. OO0OIIEHHBIE METO/IbI
pacyera rmapaMeTpoB BOJTOXPAHIIIHIIL
Pe3epBbI MOLITHOCTH B YHEPTOCUCTEME: HATPY30UHBIH, +
aBapUIHBINA U PEMOHTHBIN PE3EPBBI
O0001IeHHBIE METO/IBI pacyeTa apaMeTPOB BOJOXPAHUIIHUII] +
[IpaBuna UCIOJIb30BAaHUS BOJHBIX PECYPCOB BOJIOXPAHMIIHIILL
I'aC
[TMBP BogoxpaHuiuniil +
Bec KM: | 10 20 20 25 25
2 cemecTp
Beca KOHTpOIBHBIX MeponpusTHii, %o
Paznen nucrumnanHb Hunexc KM- | KM- | KM- | KM-
KM: 6 7 8 9
Cpok KM: 3 7 11 15
TexHuKo-3KOHOMHYECKOe 000cHOBaHME mapaMeTpoB [[DC
T30 napamerpos ['DC +
Br16op ormetku HITY u mosne3noro o6bema BOIOXpaHUIHUIIA +
Ocobennoctu odbocuHoBanus momuaoct ['DC +
O6ocHOBaHME MapaMeTpoB dHepreTuyeckoro odopynosanwus ['IC.
Pacuetnas obecnieuennocts sHeprootaaun [ 9C u ocobeHHOCTH ee
onpeJieIeHus
O6ocHoBaHME MapaMeTPOB dHEPreTudeckoro odopyaoanus ['IC +
Pacuetnas obecnieuennocts sHeprooTaaun [ 9C u ocobeHHOCTH ee +

onpeJieIeHus




Ocob6ennoctu o6ocHoBaHMs apameTpoB ['IC nmpu KOMIIEKCHOM
HCIT0JIb30BAHUU BOJHBIX PECYPCOB

O6ocHoBanue napamerpoB ['IC npu KOMILIEKCHOM

+

VICIIOJIb30BAaHUU BOJIHBIX PECYPCOB
Ocob6ennoctu BrIOOpa obopynoBanus ' ADC +
Bonpocs! oxpaHbl OKpyKaromiei cpeibl IpH pa3padoTKe IPOEKTOB
I'9C
Oxpana okpy»karoliei cpenpl mpu pazpadorke nmpoekto ['DC +
Ocobennoctu mpoektupoBanus Maisix [ IC, paboTarommx Ha +
ABTOHOMHOTO MOTPEOUTES

Bec KM: | 25 25 25 25

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoekTa

2 cemecTp
Beca KOHTpOIBHBIX MeponpUsITHiL, Yo
Paznen nucuurmHb Hnpexe KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpok KM: 4 8 12 16
Br160op pacuerHbIX ruaporpadoB mpu 3a1aHHON 00€CIIEYCHHOCTH + +
CTOKa
[TocTpoeHne CyTOUHBIX U TOJOBBIX IPAPUKOB HATPY3KH + +
9HEpProCUCTEMbI
Pacuer pesxxumoB paboTsl '9C 6e3 perynupoBaHus + +
BonHo-sHepreTuueckue pacueTsl pexxuma padotst I'9C B + +
MaJIOBOJHOM M CPEAHEM I10 BOJHOCTH rojiax
Bb160p OCHOBHOTO SHEPreTHUECKOro 000py10BaHUS + +
OKOHOMHYECKOe 0O0CHOBAaHNE OCHOBHOT'O YHEPT€TUYECKOTO + +
000pyTI0BaHUS
Pacder n mocTpoeHne YHEPreTUYECKUX XapaKTEPUCTHK
ruapoarperata 1 ['OC B 1eiaoM A BBIOpaHHOTO THUIIA OCHOBHOTO +
o0opyoBaHus
Bec KM: | 15 35 35 15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

[1K-1

OOOCHOBBIBAET
1eecoo0pa3Horo

NI-2mx-1
BBIOOD
pelIeHus

3HaTh:

OcHoBHbIe 3Tanbsl TOO I'DC
CBsi3b M@Ky OCHOBHBIMHU
rapamMeTpamMu u
SKOHOMHYECKHMU
nokaszareirsivMu I OC mis
BbIOOpa HanboIee
11eJIECO00PA3HOTO PEIICHHS
npu BeIOOpe KOH(UTYpaliuu
I'2C, paboraromieit B
ANEKTPOIHEPTCTUUCCKUX
cHUCTeMax.

VYMmeTs:

[IpuauMath 1 000CHOBHIBATh
KOHKpETHBIE Hanbosee
1esnecooOpasHble
TEXHUUYECKUEC PEIICHUS TIPU
MOCIEAYIOIEM
ucnons3oBanun ['OC B
ANEKTPOIHEPTETUUECKUX
cHUCTEMaX.

3 yacTb pacueTHOro 3aJaHus "PacueT MHOTOJIETHETO peryJIMpOBaHUs
peuHoro croka" (PacueTHo-rpaduueckas padora)

Tect "TexHuko-3K0OHOMUYECKOE 000cHOBaHKE TapameTpoB [[DC"
(TectupoBanmue)

Tect "Ocobennoctu obocHoBanus napamerpos ['OC npu KOMIIEKCHOM
WCIIOJIb30BaHUU BOJHBIX pecypcoB” (TectupoBanue)

I1K-2

NA-1nk2  JemoHcTpupyeT
IIOHUMAHHUE B3aNMOCBA3U
3a7@4 NPOEKTHPOBAHUS U
SKCIUTyaTalluu

3HaTh:

[Topsaok u kpuTepun
BBIOOPA OCHOBHBIX
nokazareneit ' DC,

2 4acTh pacYeTHOTO 3a7aHus "PacyeT MHOTOJIETHETO peryITUpOBaHUS
peunoro croka" (PacuerHo-rpaduueckas padora)

Tect "Ob6ocHOBaHME TapaMeTpOB dHEpreTHdeckoro obopynosanus ['IC.
Pacuernas ob6ecnneuernnocts sHeprootaaun ['9C u ocobeHHOCTH ee




YUUTHIBAEMBIX TIPU
npoektupoBanuu ['9C,
SKCIUTYyaTUPYEMBIX B paMKax
AJICKTPOIHEPTETUICCKUX U
BOJ0XO03SMCTBEHHBIX
CHCTEM.

YMeTh:

Bri6upats B porniecce
MIPOCKTUPOBAHUSI OCHOBHBIE
mokazaremu ' OC,
AKCIUTYaTUPYEMBIX B paMKax
AJIEKTPOIHEPTETUUCCKUX H

onpenenenus” (TectupoBanue)

BOJIOXO3SIMICTBEHHBIX
CHCTEM.
ITK-2 N-2nk-2 OcyuecTBisieT | 3HaTh: 1 yacTb pacueTHOTro 3a7aHus "PacueT MHOr0JIETHETrO PeryIupoBaHus
IUIaHUpoBaHue | BezaeHue | [IpaBuiia ucnonb30BaHUSA peunoro ctoka" (PacueTHo-rpaduueckas pabota)
pexuma BOJIHBIX PECYpPCOB 1 gacte pacuerHoro 3amganus "Pa3paboTka Oananca MOIIHOCTH
THJIPOIHEPTeTHUECKUX Bopoxpanuuig '9C, SHEProcucTeMbI ¢ rupoanekTpocTanuuaMu (PacueTHo-rpaduyeckas
YCTaHOBOK YYUTBIBaEMBIC TIPU pabora)

TUTAHUPOBAHUM U BE/ICHUU
pexxuma padotsl ['OC B
JYHEPrOCHUCTEME.

OO61me BOmpocHI,
Kacaromuecs MIaHUpOBaHUs
U BeJCHMSI pexxrmMa paboThl
I'DC B aneprocucreme.
YMers:

BriOupats ocHOBHOE
obopynosanue [(DC
[InanupoBaTh U BeCTH
pexum pabotsl [OC B
9HEPrOCUCTEME C YUETOM
pa3nuuHbIX (PaKTOPOB.

2 yacTh pacueTHoro 3aganus "Pa3paboTka OanaHca MOIIHOCTH
SHEProcucTeMsl ¢ TuIpoanekTpocTanuusIMu" (PacueTHo-rpaduueckas
paborta)

Tect "Bonpocsl 0XpaHbl OKpysKarolei cpebl MpHU pa3paboTKe IPOEKTOB
I'SC" (TectupoBanue)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. 1 yacTb pacueTHoro 3aianus ""Pacuer MHOroJ1IeTHEro peryJiMpoBaHUs PeYHOT0
cToka'"

®opmbl peaausannu: BeinonHenue 3a1anus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJIbHOr0 MeponpusaTHsi: BrimonHenue 1 yacTu pacdyeTHOro
3agaHusa  "Pacdyer MHOrOJIETHEro peryjimpoBaHus pedHoro crtoka" mo pacuery [DC ¢
BOJIOXPAHWJIMIIIEM MHOTOJIETHETO PErYJIMPOBAHMS PEUYHOTO CTOKA IpapuecKuM METOIOM.

Kparkoe conepxkanue 3aianus:
[TocTpouTh UHTETPAIBHYIO KPUBYIO CTOKA T10 3aJjaHHOMY THaporpady.
Ornpenenutsb NoJae3Hy EMKOCTh BOJIOXPAaHUIIUIIA.
Omnpenenuts otmerky HITY Bonoxpanunuiia.
Ornpenenutb yCTaHOBIEHHYIO MOIIHOCTE ['DC.
Omnpenenuts pacuetHslit Harop ['OC.
Onpenenuts cpenHerooByro BeipaboTKy ['OC.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmerp:  BpiOupath ~ OCHOBHOE 1.Kak cTpouTcst uHTErpajgbHasi KpuBasi CTOKa B
obopynoBanue [ 2C MPSIMOYTOJIBHOM CHUCTEME KOOPAUHAT?

Kak ctpoutcs nnTerpanbHas KpuBasi CTOKa B
KOCOYTOJIbHOM CUCTEME KOOPAMHAT?

Kak onpenensiercs nosie3Hblii 00beM BOJOXPaHMWIUINA IO
MHTErpajibHON KPUBOM cTOKA?

Kaxk onpenensiercs ormerka HITY oTHOCHTENBHO
3HAYEHUS MOJIE3HOr0 00beMa BOIOXPaHUIMILA U
MepTBOro oonrema?

Kak onpenensiercst ycranosineHHast MoiHocTs [ 9C?
Kak onpenensiercst pacuerHslil Hartop ['9C?
2.Kakue cyniecTByroT XapaKTepHble OTMETKHI
BOJOXpaHWIMIIA?

KakoBbl OCHOBHBIE XapaKTEpUCTHUKU PEYHOTO CTOKA?
Kakwue cymecTByIOT TUIIBI PETYJINPOBAHNS PEYHOTO
cToka?

Yro Takoe pacueTHbI Hanop?

Uto Takoe ycTaHOBJIEHHAs: MOIIHOCTH [ DC?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku vinonnenus snanus: OUeHKa 5 BBICTABIACTCS SCIIH 3aaHue
BBIMOJIHEHO B OTBEJICHHBIN CPOK, a PE3YJIbTAT COOTBETCTBYET 3a/IaHHIO.

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80




Onucanue xapakmepucmuku binonnenus snanus: OLeHKa 4 BBICTaBIIETCS €CIU HOCTPOEHA
MHTETpajbHask KpUBasi CTOKA, OIPE/IENICH MOJIe3HbI 00heM BOAOXPAHMIININA, HalIeHa
ycTaHOBJIEHHAst MOIIHOCTB ['OC.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evinonenus snanust: OUeHKa 3 BBICTABISICTCS €CIIH MOCTPOCHA
WHTETpaAIbHAS KPUBasi CTOKA U OTPE/ICIICH MOJIE3HBIN 00beM BOIOXPAaHUITHIIA.

KM-2. 2 yacTb pacueTHOro 3aianus ""Pacuer MHOroJ1eTHEro peryJiMpoBaHUs PeYHOT0
cToka'"

®opmbl peaausannu: BeiogHeHue 3a1anus

Tun koHTpoIbLHOrO Meponpusitusi: PacuetHo-rpaduueckas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mnpoBegeHMsi KOHTPOJIBHOr0 MeponpusATHs: BpllonHeHne 2 4yacTu pacyeTHOro
3ajganus  "Pacuer MHOroJieTHEro peryiaumpoBaHHsi peuHoro croka" mo pacuery [OC ¢
BOJIOXPaHWJIHILEM MHOTOJIETHETO PEryJIMPOBAHUS PEYHOTO CTOKA TAOIMYHBIM METOIOM.

Kpatkoe cogepxanue 3a1aHus:
A) I'DC pabomaem 6 epaghuxe nazpysku ¢ NOCMOAHHOU MOWHOCMbIO 8 MedeHUe PACUemHo20
nepuooa.
Heo6xonumo noio0pate 3HaueHre Nraprac npH ycJIOBHH UCIOIb30BAHUS BCETO MOJIE3HOTO
o0bemMa BOJJOXpaHWINLIA, T.€. cpadoTaTh O MUHUMAJIBHOIO YPOBHS U HanosHUTh A0 HITY.
[Tpuaumaem, uto ZBoHau=HITY u3 rpadudeckoro MeToa, MOrPENIHOCTD 110 OTMETKaM
BepxHero Obeda AZB6=10 cM, morpenrHocTs 1o MorHOCTH AN=10 MBT.
b) I'OC pabomaem 6 epaghuke Hazpy3Kku ¢ nepemeHHOl MOWHOCMbIO 8 MedeHUue paciemHto2o
nepuooa.
Heob6xonnumo noio0pate 3HaueHre Nraprac npH ycJIOBHH UCIOIb30BAHUS BCETO MOJIE3HOTO
o0bemMa BOJJOXpaHUIINIIA, T.€. cpadoTaTh O MUHUMAIBHOTO YPOBHS U HanoiHUTh 10 HITY.
[Tpunumaem, uro ZB6Hau=HIIY u3 rpadguueckoro MeToza, HOrpeHIHOCTb IO OTMETKaM
BepxHero 0beda AZB6=10 cM, norpentHocts o MomHocT AN=10 MBT.
[anee onpenenuTs yCTaHOBIEHHYIO MoHOCTh ['OC.
Omnpenenuts pacuetHsiit Harop ['OC.
Onpenenutsd cpeHerooByto BeipaboTky I'9C.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

VYmers: BpiOupath B mporecce 1.Kak crpoutcs nHTErpanbHasi KpuBasi Harpy3ku?

IIPOEKTUPOBAHUS OCHOBHBIE Kak cTposTcs MakCHMalIbHBIE U CPETHEMECSYHBIE

[IOKa3aTeNH I'92C, rpaduKu Harpy3Ku?

JKCIUTyaTUPYEMBIX B paMKax Kak onpenensiercs ormerka YMO B mponecce BOJHO-

AJIEKTPOIHEPrETUUECKUX u JHEPreTUYECcKOro pacyera?

BOJIOXO3SIMICTBEHHBIX CUCTEM. Kak crpoutcs nucneruepckuii rpaguk Bo1oXpaHUIUIIA
I'aC?

Kaxk onpenensiercst pabouast momuocts ['9C mo UKH?
2.Kakwue cymiecTByroT XapakTepHble OTMETKU
BOJIOXpaHuIuma’?

KakoBbI OCHOBHBIE XapaKTEPUCTUKU PEYHOTO CTOKA?
Kakwue cymecTByrOT THIIBI PEryIMPOBAaHUSI PEYHOTO
cTOKa?

Uro Takoe pacueTHbI Hanop?

UYro Takoe ycraHoBiaeHHast MoHOCTh I OC?




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku epinonenus 3uanus: OIEeHKa 5 BEICTABISICTCS €CIIH 3a/IaHKe
BBIMOJIHEHO B OTBEACHHBIN CPOK, a PE3YJIbTAT COOTBETCTBYET 33 JaHUIO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa 4 BBICTABIIICTCS €CJIA TPOBEJCH BOTHO-
SHEPTEeTHYECKHUIA pacueT TAOIHMYHBIM METOJIOM, IIOCTPOCH TUCIETICPCKUI TpaduK, TOCTPOCHBI
rpaduKu Harpy3KH M ONpeiesieHa YCTaHOBJICHHAS MOIIHOCTD XOTsI ObI /IS OJTHOTO BapuaHTa (A
unu b).

Ouyenxa: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu 8vinoineHus: sHanus: O1eHKa 3 BBICTaBIISETCS €CIIU MTPOBEJEH BOIHO-
JHEPreTHYCCKHUIA pacueT TAOIMYHBIM METO/IOM H IMOCTPOCH JTUCIIETYCPCKUI TpaduK XOTs OBl JJIs
ojHOro Bapuanta (A wimu b).

KM-3. 3 yactb pacueTHoro 3aganus ""Pacuer MHOroJieTHero peryJMpoBaHus PeYHOr0
cToka'

®opmbl peanu3anuu: [Ipoepka 3aganus

Tun KOHTPOILHOT0 MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBegeHHsi KOHTPOJbHOr0 MeponpusaTHsi: BrimonHeHwe 3 yacTu pacdyeTHOTO
3amanus  "PacueT MHOTOJETHEro peryiMpoBaHus peyHoro croka" mno pacuery [OC ¢
BOJIOXPaHWIHMIIEM MHOTOJIETHETO PETYIMPOBAHMS PEYHOTO CTOKA 0OOOIIEHHBIM METOIOM.

Kpatkoe conepxxanue 3agaHus:
Onpenenuts K03 (GUIIMEHT BapUalli, ONPEAETUTh MHOTOJIETHIOK COCTaBIISIOIYIO
OTHOCHUTEJIBHOTO 00beMa BOJIOXPAHMIIMIIIA.
OnpenenuTsb MOJHBINA OTHOCUTENbHBINA 00BEM BOJOXPAHUIIHUINIA.
OnpenenuTtsb Moje3HbI 00beM BOJOXPAHUIINIIA.
Omnpenenuts otmerky HITY Bonoxpanunuia.
Onpenenuts ycTaHOBIEHHYIO MOIIHOCTE ['OC.
Omnpenenuts pacuetHsiit Harop ['OC.
Onpenenuts cpeHerooByto BeipaboTky I'9C.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMers: [IpuHumate u 1.Kak onpenensiercst koappuipieHT Bapuarum?

000CHOBBIBAThH KOHKPETHBIC Kaxk onpenensieTcss OTHOCHTENBbHBIN 00beM

Haunbosee 1enecooOpa3Hbie BOJOXpaHWIMIIA?

TEXHUYECKUE pereHus pu Kak omnpenensiercst monesHslii 00beM BoIOXpaHMIUIIA?

MOCJIEIYIOLIEM UCII0JIb30BAHUU Kaxk onpenensiercs ycraHoBneHHast MomHOCTs ['DC?

I'DC B  3JIEKTPOIHEPTETHUECKUX Kak onpenensercs pacuetHbii Harop ['9C?

CHUCTEMax. Kak omnpenensieTcst cpe ITHEMHOTOJIETHSISI BBIpaOOTKA
I'2C?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
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Onucanue xapakxmepucmuku ebinoaneHus sHanus: OLEeHKa 5 BBICTABIISETCS €CIIN 3aJaHUE
BBITMIOJTHEHO B OTBEJICHHBIN CPOK, a Pe3yJIbTaT COOTBETCTBYET 3a/1aHUIO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evlnoinerus 3Hanus: OleHka 4 BBICTABISCTCS €CIU ONpeieeH
MoJIe3HbIH 00BbeM BogoxpaHmuina, ormeTka HITY, ycranosnennas momuocts ['DC.

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa 3 BBICTABIISACTCS €CIU ONpeiecH
MOJIE3HBIN 00beM BOOXpaHmnIIa U otMeTka HITY.

KM-4. 1 yacTb pacueTHoro 3aganus ""Pa3zpadorka 0ajianca MOIIHOCTH IHEPrOCUCTEMbI

¢ THIPODJIEKTPOCTAHIUAMMH "

®opmbl peanu3anuu: BeirnonHeHe 3a1aHus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposbHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHHsT KOHTPOJBLHOI0O MeponpusiTusi: BeimonHeHnne |1 4YacTu pacdyeTHOTO
3ananus "Pa3paboTka 6anaHca MOITHOCTH SHEPTOCUCTEMBI C THIPOAICKTPOCTAHIIUSAMU " TI0 pacueTy
Oaanca mourHocTH 3Heprocuctemsl ¢ ['DC u TIOC.

KpaTkoe conep:kanue 3a1aHusi:

[TocTpouTh rof0BEIE U CYTOYHBIE IpaUKK HArPY3KH SHEPTOCHCTEMBI, ONIPEIEIIUThH 30HY
pabotsl cymectByronux I'9C B rpaduke Harpy3Ku 3HEProCUCTEMBI, IPOBECTH BOJAHO-
sHepretuueckuii pacuet I'OC 0e3 perynuposanus ¢ yuetoMm TpedoBanuii BXK u nocrpoenune

OanaHca MOIITHOCTH.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

Ywmere: 1lnanupoBatb W BECTH
pexuM paboThI IaC B
DHEPrOCUCTEME c Y4ETOM
pa3IUYHbBIX (PAKTOPOB.

1.Kak crpoutcs nHTErpanbHasi KpuBasi Harpy3ku?
Kaxk onpenensiercst pabouas 30Ha cymectByromux ['9C B
rpaduke Harpy3Ku 3HEProCUCTeMbI?

Kak ctpoutcs 6aanc MOITHOCTH SHEPrOCUCTEMBI?
Kak onpenensiercs 301a pabotsl ['DC no
BOJIOXO3SIICTBEHHOMY pacxoy?

2.Yt0 Takoe HHTErpaibHasi KpUBasi Harpy3Ku?

Uro Takoe rpauk MakCUMaJIbHbIX Harpy30K?

UYro Takoe rpauk cpeJHEMECSYHbIX Harpy30kK?
Uro Takoe pabodast MOIIHOCTH?

Yro Takoe rapaHTUPOBAaHHAS MOLIHOCTb?

Uro Takoe pexxum padotsl '9C no BogoToky?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku vinonnenus snanus: ONeHKa 5 BBICTABIACTCS SCIIH 3aaHue
BBIMTOJIHEHO B OTBEJICHHBIN CPOK, @ PE3YJIbTAT COOTBETCTBYET 3a/IaHUIO.

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 80

Onucanue xapakmepucmuku goinonnenus 3uanus: OeHKa 4 BBICTABISETCS €CIIU IOCTPOEHBI
rOJIOBbIE U CYTOUYHbIE Ipa)KK HArPYy30K M ompezesieHa 30Ha padoTsl cymecTByronmx ['IC.
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinonnenus 3uanus: OneHKa 3 BRICTABISETCS €CIIU TOCTPOCHBI
TOJIOBBIC U CYTOYHBIC Ipa)uKy Harpy3oK.

KM-5. 2 yacTb pacueTHoro 3ajanus ""Pa3padorka 6ajianca MOIIHOCTH YHEPrOCHCTEMbI
¢ THIPOIJIEKTPOCTAHIUAMMH"

®opmbl peaau3anmnu: BoinoaHeHne 3a1anus

Tun KOHTPOILHOTO MeponpusitTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHHs KOHTPOJbHOIO MepONPUSITHS: BbIMonHEHHE 2 YacTH PacyeTHOTO
3aganus "Pa3paboTka 6amaHca MOITHOCTH SHEPTOCUCTEMBI C THAPOIIEKTPOCTAHIIUAMU " 110 pacyeTy
Oananca mourHocTH 3Heprocuctemsl ¢ ['DC u TIOC.

Kpartkoe cogep:xxanue 3aganus:
Jlist 3aianHoTO ruAporpada MpuToKa pacdeTHON obecnieuenHocTr U otMeTkn HITY mpoBectn
BOJIHODHEPIeTHUECKUE PACUEThl CPaOOTKH U HarolHeHus Bogoxpanmuiia ['9C no kpureputo
MAaKCHMYMa BBITECHEHHS TEIJIOBBIX MOITHOCTEN B CUCTEME.
Jns nonydennoit MmomHoctu ['DC u 3a1aHHON CTPYKTYpPbI TEHEPUPYIOLIUX MOLTHOCTEHN
HHEProCUCTEMBI COCTABUTH OAIaHC MOILIIHOCTH.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3nate: [lpaBuna wucnoab30BaHUs 1.YTo takoe nukia peryauposanusi [9C?

BOJIHBIX PECYPCOB BOJOXPAHMJIHUILL Yro Takoe 6ajlaHC MOIHOCTH 3HEPTrOCUCTEMBI?
I'9C, YYUTBIBAEMBIC npu UYro Takoe Harpy304HbIi pe3epB FIHEPrOCUCTEMBI?
IUTAHUPOBAHUM U BECHUU PEXHMA UYro Takoe aBapUiHBIN pe3epB FIHEPrOCUCTEMBI?
pabotel ['OC B sHEprocucreme. UTto Takoe pEMOHTHBIN pe3epB SHEPrOCUCTEMBI?

2.Kak npoBoautcs BogHO-3HepreTuueckuii pacuet ['OC
TOJIOBOTO PETYIHPOBAHMUS?

Kak cTpoutcs 6amaHc MOLTHOCTH SHEPrOCUCTEMBI?

Kak omnpenensieTcst Harpy304HbIil pe3epB
SHEPTrOCUCTEMBI?

Kak omnpenensiercst aBapuiiHblil pe3epB 3HEPTOCUCTEMBI?
Kak ornpenenstorcss peMOHTHBIE TUIOIIAIN PA3INYHBIX
AJEKTPOCTAHIIMN B SHEprocucreme?

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonuenus 3aoanus 6 npoyermax: 100
Onucanue xapakmepucmuku vinonnenus sHanus: OneHKa 5 BEICTaBIAETCS €CIH 3aaHue
BBITTOJIHEHO B OTBEACHHBIN CPOK, a PE3YJIbTAaT COOTBETCTBYET 3aJaHHIO.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku évinonnenus snanus: OleHKa 4 BBICTABIISETCS €CIIH BBITOIHEH BOIHO-
SHEPreTUYECKUI pacueT M MOCTPOEH OalaHC MOIIHOCTH SHEPTOCUCTEMBI.

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHKa 3 BBICTABIISETCS €CIIH BBIMOIHEH BOIHO-
YHEPreTUYCCKUHN pacuerT.
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2 cemecTp

KM-6. Tect "TexHuko-3k0HOMHUYecKoe 000ocHOBaHue napamerpos ['IC"

®opmbl peaauzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHUusi KOHTPOJbHOro MeponpustTusi: Tect mno pazngenam: "TexHuko-
9KOHOMHUYECKOe 00ocHOBaHue napamerpos ['DC"

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTtBeTuTh Ha 5 3aJaHHBIX B TECTE BOIIPOCOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3Hatb: OcHoBHBIE »dTanel 100 1.Yto takoe xackag ['DC?

I92C C nomol1IpI0 Kakoro MoKasaresi OLeHUBAETCs

3¢ (HEeKTUBHOCTH JITUTENBHOTO PEryJIUPOBAaHUS pacxo/a
BOJIOXpaHUIHIIA?

Onummure ruIpaBIMYECKUN THI KOMIIEHCUPYIOLIETO
peryJiIupoBaHusl.

Onummre eKTPUIECKUIN TUIT KOMIEHCHPYIOIIETO
peryJiIupoBaHusl.

HazoBute dakropsl, Bauswomue Ha 3OPEKT oT
coBMecTHOH paboTsl 'DC B sHEprocucreme.

2.Kak onpezensercst TeXHUUecKui 3P ekt ot
coBMecTHOH paboTsl 'IC B sreprocucreme?

Kak omnpenensiercst skonomuueckuii 3phekt ot
coBMecTHOH paboTsl 'IC B sreprocucreme?

Kak omnpenensiercst BenuumHa 00ecrieueHHOCTH
(pacdeTHbII ¥ MOBEPOYHBIH Cllydail) npu
MOJIETTUPOBAHUU PACYETHOTO TUAporpada BeCEHHETO
10JIOBO1bSA?

Kak npoBoiuTcs 000CHOBaHME BapUaHTa CTPOUTEIHCTBA
BOJIOIIPOITYCKHBIX COOPYKEHHUI?

Kak npoBonuTcs 000CHOBaHUE BapUaHTa
BOJIOXO3SIIICTBEHHOT'O KOMILIEKca?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenxa: 5
Huoicnuii nopoe evinonuenus 3aoanus 6 npoyermax: 100
Onucanue xapakxmepucmuxu 6bInOIHeHUs 3HaHus: J|aHbl IPaBUIbHBIE OTBETHI HA BCE 5 BOIPOCOB B
3aJJaHHH.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuku 6blnoJHeHUs 3HaHus: JJaHbI TpaBUIIbHBIC OTBETHI Ha 4 BOMIpOCa B
3aJIaHHH.

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6blnOJHeHUs 3HaHus: JJaHbl TpaBUIIbHBIC OTBETHI HAa 3 BOMpOCa B
3aJIaHHH.
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KM-7. Tect "O060ocHOBaHMe MapaMeTPOB 3HepreTudeckoro ooopynosanus 'IC.
Pacuernas o0ecnneueHHocTh 3Heprooraaun I'IC u ocobeHHOCTH ee onpeneieHus"

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBegeHHs] KOHTPOJbHOro Meponpusitusi: Tect mo pasnenam: "OOGoOCHOBaHUE
napaMeTpoB sHeprerudeckoro obopymoBanus ['DC. PacuetHas 00ecre4eHHOCTh SHEProOTAAYU
I'SC u ocobeHHOCTH ee onpeaencHus .

KpaTkoe conep:kanue 3a1aHusi:
OTBeTUTH Ha 5 33JAHHBIX B TECTE BOIIPOCOB.

KoHTposibHBbIEe BONPOCHI/3aJaHUA:

3uarb: Ilopsimoxk u  xputepuu 1.Ha3oBuTe coctaB 0CHOBHOI'O SHEPIE€TUUECKOTO

BBIOOpAa OCHOBHBIX IIOKa3arelei obopynoBanus (020) I'DC.

I'3C, YUYUTHIBAEMBIX npu HazoBute nokazarenu, onpenensiemsie rnpu Beioope 020

IIPOEKTUPOBAHUU I'oC, I'sC.

JKCIUIyaTUPYEMBIX B paMKax HazoBure napamerpsl I'9C, yrouHsiemsle 11pu BbIOOpe

3JIEKTPOIHEPIrETUUECKUX u 020.

BOJIOXO3ICTBEHHBIX CHCTEM. HazoBure TpeboBanus, mpeabsaBisemMbie K BeIoopy O30
I'sC.

HazoBure xputepuii Beidopa O30 I'2C.

2.Kak omnpenensercs coctaB OD0 ucxons u3
OrpaHMYEHUs 10 MaKCUMalbHOMY nuameTpy PO
THJIPOTYPOUHBI C TOUKU 3PEHUS TPAHCIIOPTUPOBKU U
MOHTaxa?

Kak onpenensercs coctaB OO0 ucxoznst U3 orpaHu4eHUs
o yuciy I'A nipu Be16ope OD0 ¢ Touku 3peHust
MOBBIILIEHUS HaexkHOCTH dKcIuryatanuu ['OC B OC?
Kak omnpenensiercst coctaB O20 ucxoast U3 OrpaHUYEHUS
no yrcay I'A nipu Bei6ope O30 ¢ TOUKH 3peHHs
YIPOILEHUS CXEMBI dJIeKTpHUUecKkux coequHenuit ['9C?
Kak onpeznenstoTcst XxapaKTepUCTHKH THAPOTYpPOUH 1O
TJIaBHOM YHUBEPCAJIbHOM XapakTepucTuke?

Kak crpoutcs pexxumuoe nosue 'DC?

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu vinoIHeHus 3Hanus: JlaHbl MpaBUIbHBIC OTBETHI HA BCE 5 BOIIPOCOB B
3aJIaHuH.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucarnue xapakxmepucmuxu 8bInoIHeHus: 3Hanus: JlaHbl MpaBUIbHBIC OTBETHI Ha 4 Bopoca B
3aJIaHuH.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucarnue xapaxmepucmuxu 8bInoIHeHUs: 3Hanus: JlaHbl MpaBUIIbHBIC OTBETHI HAa 3 BOIMpOCca B
3a/IaHHH.
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KM-8. Tect "OcobennocTu o6ocHoBanusi napamerpoB I'DC npu KoMIJIeKCHOM

HCI0JIb30BAHUM BOJAHBIX pecypcoB'

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBegeHHsi KOHTPOJbHOro Meponpusitusi: Tect mo pazmenam: "OcoOeHHOCTH
ob6ocHoBaHus mapameTpoB ['IC mpu KOMIIJIEKCHOM UCITOJIb30BAHUU BOJHBIX PECypcoB"

KpaTlcoe CodcpiKaHUuE 3alaHUA:

OTtBeTuTh Ha 5 3aJaHHBIX B TECTE BOIIPOCOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3Hath: CBsA3b MEXIAY OCHOBHBIMHU
napameTpaMu M 3KOHOMHYECKUMU
nokazarensimu ['DOC mis BBIOOpa

1.HazoBute ocHoBHYyt0 pyHkIuio TADC.
HazoBure noka3zarenu, onpeaensiembie pu Beioope 020
I'2C.

HauOoiee 1[eJIECO00Pa3HOTO Haiite knaccudukanuto 'ADC mo cxeme 0CHOBHOTO
peLieHHs npu BBIOOpE THJIPOCHIIOBOTO 00OPYIOBaHHUS.

koHpurypamuu ['9C, padoraromei Hazowute cymectBytromue poccuiickue ['”ADC npocrtoro
B AJIEKTPOIHEPTETUICCKUX THUIIA aKKYMYJTHPOBAHHUS.

CHUCTEMax. HazoBwute cymectBytomue poccuiickue 'ADC,

paloTarolye 1o cxeme nepedpoca peyHoro CToka.
2.Yemy pasen KIIJI 'TADC (BriBecTH KauecTBEHHO)?
Kak npou3BoanuTcsi 3KOHOMUYECKOe 0O0OCHOBaHHE
'ADC?

Yemy paBHa Benu4uMHA SKOHOMUH ToruBa I'’ADC
(BBIBECTH KAUECTBEHHO)?

Kak o6ocHytroTcst sxoHOMUYeckue napamerpsl TADC?
Kak onpenensitorcs 3arparsl TADC?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonunenus 3aoanus 6 npoyermax: 100
Onucanue xapakmepucmuxu 8bInoJHeHUs 3HaHus: JJaHbl IpaBUIbHBIE OTBETHI HA BCE 5 BOIPOCOB B
3aJJaHHH.

Ouyenka: 4
Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuku 6bINOIHeHUsA 3HaHUA: JJaHbI TpaBUIIbHBIE OTBETHI Ha 4 BOIpoca B
3aJJaHHH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6blnOJHeHUs 3HaHus: JJaHbl TpaBUIIbHBIC OTBETHI HAa 3 BOMpOCa B
3aJITaHHH.

KM-9. Tect "Bomnpocsl 0XpaHbl OKpY KalOLIeH cpeabl NpH pa3padoTke NPOEKTOB
raCc"

®opmbl peanusanuu: [lucbMenHas padora

Tun KOHTPOILHOTO MeponpusaTHs: TecTupoBaHue
Bec koHTpObHOrO Meponpustusi B BPC: 25
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IIpouenypa npoBeaeHnsi KOHTPOJIbLHOr0 Meponpusitusa: Tect no pasnenam: "Bompockl oxpaHsbl
OKpY’KaloIIel cpeasl pu pazpadoTtke mpoektoB [[IC"

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTtBeTuTh Ha 5 3aJaHHBIX B TECTE BOIIPOCOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OO6mue BOIIPOCHI, 1.Y10 13 HUKEMPUBEJECHHOTO SIBJISIETCS UCTOYHUKOM
Kacaroluecss IUIAaHUPOBaHUS U MOTEHIIMajIa MaJIoi THAPOIHEPTreTUKN?

BeleHUs pexkuma paboter [OC B Kakue tumbl rugpoTypOUH UCIIONB3YIOTCS Ha MaJTbIX
SHEPrOCUCTEME. 'aC?

UTo U3 HUKENEPEUNCIEHHOIO BXOIUT B KOMIUIEKTHYIO
MOCTaBKY ruapoarperara mainon ['DC?

Kaxue MoaynbHbIE IPOEKTHBIE PELIEHUS NCIOJIb3YOTCS
MPU MPOESKTUPOBAHUU U CTPOUTEIbCTBE MUKPO-1"IC?
Kakoli HOpMaTHBHBIN TOKYMEHT ONPEIEISIET CTaTyC
masoit I'9C B Poccun?

2.Kakue npoeKTHbIE pelieHus: IPUMEHSIOTCS JUIs
COKpAIICHHS KaTUTAIOBIOKEHHUI B CTPOUTEIHCTBO
Maseix [[DC?

Jliist KakuX cedeHui cu()OHHOTO BOAOBO/IA COCTABIISETCS
ypaBHeHUe bepHysn mpu onpeaeeHny pacxo/ia uepes
ruzapoarperat manoit ['DC?

UTo 103BOJISET COKPATUTH KATUTAIOBIOKECHHS B 31aHHE
nepuBanmoHHou manoi ['9C?

OT uero 3aBHUCAT pa3Mepbl U CTPOUTETHHBIE 00BHEMBI
0JIOKOB MPUIIJIOTUHHBIX U IEPUBAIIMOHHBIX MalIbIX [ DC?
Kakast KoHCTpyKIIUS MO/1BO/Ia BOJIbI PUMEHSIETCS B
TUIIOBBIX PYCIOBBIX 30aHMIX Maibix [DC?

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu 6vinoIneHus sHanus: JlaHbl MpaBUIbHbIE OTBETHI Ha BCE 5 BOIIPOCOB B
3aJIlaHuH.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapakxmepucmuxu 8bInoIHeHus: s3Hanus: JlaHbl MpaBUIbHBIE OTBETHI HAa 4 Bompoca B
3a/IaHHH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6blnoJHeHUs 3HaHus: JJaHbl TpaBUIIbHBIC OTBETHI HA 3 BOMpOCa B
3aJITaHHH.

JI1s1 KypcoBOro npoeKkTa/padoTsl
2 cemecTp
1. Onucanue KII/KP

BommonHute  00OCHOBaHHWE TapaMeTpOB M OCHOBHOTO  JHEPreTMYecKoro 00OpyIOBaHUS
npoektupyemoit I'9C
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11. Ilpumepul 3a0anus u memsl padomaol

[Ipumep 3ananust
1. BwiOpath ruaporpadsl pac4eTHBIX JIET (MAJIOBOIHOTO ¥ CPETHEBOTHOTO)
2. BeiOpaTs BenmnuuHy ycTaHoBIeHHOW MomHOCTH ['DC 1151 3a1aHHOTO BapHaHTa OTMETKH
HITY.
3. CocraBuTh OaslaHChl MOIIIHOCTH U SHEPTUH JIJIs JIET pacYeTHON 00ECIeUeHHOCTH CTOKA.
4. BpiOpath ocHOBHOE 3HepreTryeckoe obopynosanue I'OC.
5. PaccumTtath ¥ mocTpouTh Xapakrepuctuku arperara u ['9C B 1iemnom.

TemaTuka KII/KP:

['maposorusi, BOAHO-3HEPreTHYECKUE PACUEThl, OaJaHC MOLUTHOCTH YHEPrOCUCTEMbI, OCHOBHOE
JHEepreTudecKoe 000pyI0BaHKe, XapaKTepuCTUKU ruapoarperatoB u ['9C.

KM-1. Cobanroaenune rpadguka spinoanenus KIT
Onucanue MKaJIbl OLeHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinoanenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEeM He 0oJiee yeM Ha 2 HeASau

Oyenka: 4
Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoineHus sHanusa: OneHka 4 («xopoIo»), eciau 3aaHue MOJIy4eHO
C OIIO3JaHHMEM He 0oJiee YeM Ha 3 HeJeln

Oyenka: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 3 («yI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYyYEHO C OT03/IaHueM 0oJiee YeM Ha 3 Henenn

KM-2. Cob6sronenue rpadpuka spimonnenns KII
Onucanue WKaJbI OLleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoinenus sHanusa: OneHKa 5 («OTINYHOY), €CIH 3a/laHue TIOTYyYeHO
C OIIO31aHueEM He OoJiee 4eM Ha 2 HEIEIH

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 4 («XopoIoy), eciy 3aJaHue MOIy4eHO
C OI03/1aHUEM He OoJiee ueM Ha 3 Hezenu

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka 3 («yI0BIETBOPUTEIBHOY), €CITU
3aJlaHue TOJTYICHO C OMO3aHreM OoJiee ueM Ha 3 HeIeIu

KM-3. Cob6sronenue rpadpuka ppimonnenns KII
Onucanue MKaJbl OLICHUBAHUA

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapakmepucmuku eoinonnenuss 3uanus: OneHka 5 («OTIUYHOY), €CITU 3a1aHUE TTOTYUCHO
C OIIO3JaHKMEM He 0oJiee YeM Ha 2 HEJEIN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHka 4 («xopouioy), €clid 3a1aHue MOTy4eHO
C ono3JaHueM He OoJiee YeM Ha 3 Hellenu

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka 3 («yIoBIETBOPUTEIBHOY), €CITH
3aJJaHKe TIOJYYCHO C OI03aHneM OoJiee YeM Ha 3 Hellelu

KM-4. Cob6sronenue rpaguka soinosasHenns KII u kayectBo opopmienns KII
Onucanue MKaJbI OEHHBAHUSA

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoneHus 3uanus: OneHka 5 («OTIMIHOY), €CITU 33/1aHUE TTOITYUYEHO
C omno3JaHueM He OoJiee YeM Ha 2 Helleln

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvlnoanerus 3nanus: OueHka 4 («xopolioy), €Clid 3aaHUe MOTyUYeHO
C omo3aHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: OneHka 3 («yIOoBIETBOPUTEIBHOY), €CITH
3aJJaHKe TIOJYYCHO C OI03aHueM OoJiee YeM Ha 3 Hellelu
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. TI'paduueckuii MeTo pacueTa MHOTOJIETHETO PETYIMPOBAHUS CTOKA C UCTIOIb30BAHUEM
HKC.

2. Bri0op pacuerHoii BenmnunHbI obecnieueHHocTH Pa sreprootaayun ['OC.

3. IlpakTuueckoe 3agaHue.

IIpouenypa npoBeaenust

CTy,Z[eHT TAHET 6I/IJ'ICT, roroBurcsa 40 MHUHYT K OTBCTY, OTBCYACT HaA BOIIPOCHI IIO 6I/IJ'IeTy u
JOMOJIHUTCIIBHBIC BOIIPOCHI, IMMOCJIC YCT'O BLICTABIACTCA OLICHKA.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 U KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuunst/Uuaukarop: UJ1-1nk-2 JleMoHCTpupyeT moHMMaHuE B3aUMOCBSI3U 3314
MPOEKTUPOBAHUSA U SKCIUTyaTaluu

Bonpocel, 3a1anns
1.1. I'paduueckuii MeToa pacuera MHOT'OJIETHETO PErYIMPOBAHUS CTOKA C UCIIOJIb30BAaHUEM
HKC.
2.  TabGnw4HBII METOJ pacueTa MHOTOJICTHETO PETYJIMPOBAHHS CTOKA.
3.  Hcnonp3zoBaHue 0000IIEHHBIX XapaKTEPUCTHK B pacueTax MHOTOJIETHETO PETYIMPOBAHUS
CTOKa.
4. Yyer notepb BOJbI U3 BOJAOXPAHUJIMILA B pacyeTax MHOTOJIETHETO PETYJIMPOBAHUS CTOKA.
5. Bmusnaue CV, CS, r, Pa Ha mosie3HYI0 €MKOCTh BOJOXPAHUIIMII MHOTOJIETHETO
peryaupoBaHUs CTOKA.
6. TloHsaTHs BBITECHSFOIICH pabodel Ce30HHON (JIyOIUpPYIONIeH) U yCTaHOBICHHON
momHoctH ['DC.
7.  Texuuko-skoHomuueckoe obocHoanue (T20) I'DC. Iopsnok pazpadorku TIO.
8.  Bribop ontumanbshbix mapamerpoB I'9C. Cxema pacuera napamerpos ['OC.
9.  Onpenenenne 3arpar Ha npoektupyemyro ['9C u 3amematonryro TOC.
10. Dxonommueckoe obocHoBaHue oTMeTkn HITY.
11. Ocobennocrtu BbiOOpa onTuMaabHOU 0TMETKH Y MO.
12. O6GocHoBanue ycraHoBieHHoN MoutHOCTH ['DC.
13. OcobeHHocTH 000CHOBAHUS BEJTMYHUHBI CE30HHOM TyOmupyromieit moniHocty Ha ['DC.
14. O6ocHoBanue mommHoctu I'9C B sHEprocucTeMe ¢ IIOTHBIMU TOAOBBIMU T'paprKaMH
Harpy3KH.
15. VYder nuHaMUKU pa3BUTHS CUCTEM ITPU 0OOCHOBAHUU BEJIIMYMHBI YCTAaHOBICHHOMN
mortHocTu ['2C.
16. Br16op onTuMalbHBIX TapaMeTpoB cuiioBoro obopyaoBanus ['OC.
17. BsiOop onTuManbHOM BeTUYHHBI TeHepaTopHoi MoiHocTr ['OC.
18. Br160p pacuetHoii BennuuHbl obecriedenHocty Pa sneprooraaun I'OC.
19. DxoHOMHYECKOE 00OCHOBAHME BEIIMYMHBI BhITeCHAIOMENH MorHocTh I DC.
20. VYwuer uzMeHeHMs MoKaszaTesel o kackaay npu oobocHoBanuu napamerpos ['OC.
21. ®akropsl, Biustonye Ha 3¢ dekt ot coBmecTHO# padoTsl [DC B OOC.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.1.

I'padmueckuit MeTos pacueTa MHOTOJIETHETO PETYIMPOBAHUS CTOKA C UCIOJIB30BaHUEM

HKC.

OTBETHI:

OTBeT BO3MOKHO HAWTHU B JICKLMSX 10 KypCYy.

2.2.

Bepwnsriii oteT: I'padmnueckuii meton pacuera MPPC ¢ ucnonp3oBanueM HHTErpaIbHON
kpuBoii croka (MKC): [IpeumymiecTBa: mpocToTa BEIEHUS PACUETOB; HAIJISIHOCTb;
BO3MOXXHOCTb TIOJTy4EHHS] OCHOBHBIX ITAPAMETPOB PETYIUPOBAHUS: MOJIE3HOTO 00BEMA,
rapaHTHpOBaHHAasi BOAOOTaua, IyOnHa CHUYKEHHUST BOJOOTIA4H 32 IIpeAesiaMHi PacyeTHOM
oOecnieueHHOCTH. HepocTaTku: HEBBICOKAs TOUHOCTb; TPYJOEMKOCTh; HEBO3MOKHOCTh
pacuera pabotsel ' DC B kackane. I1o 3ananHOMY psiy 3HaueHHid pacxoza ctpoutcs MKC B
KocoyroJibHO# cucteme koopanHaT Ha MKC HaHocuTCs 3HaU€HUE 3aperyIMpOBaHHOIO
pacxona COOTHOIIIEHHE MHOTOJIETHEH M CE30HHOM COCTaBIAIOMUX 00beMa BIXP. 3aBUCUT
OT cienyromux (GakTopoB: U3BMEHYMBOCTH [OJJOBOIO CTOKA; HATMYKME KOPPEISIIUH MEXKIY
CTOKOM CMEXHBIX JIET; XapaKTep BHYTPUT0/I0BOI HEPAaBHOMEPHOCTH CTOKA; TpeOOBaHUE
oTpeduTeNeil K BeIMUUHE 3aperyIUpOBaHHOTO pacxoia.

TabnuuHbIi METOJT pacueTa MHOTOJIETHETO PETYJIMPOBAHMS CTOKA.

OTtBeTsI:

OTBeT BO3MOKHO HAWTHU B JICKIHIX 10 KypCYy.

3.3.

Bepnpiii otBet: Tabnuunsbiii Mmetoq pacdyera MPPC: 3akitouaercs B pelieHUN ypaBHEHUS
BOJIHOTO OaslaHCca B KaX/IbIil pacYeTHBI HHTEPBAJI BpeMeHH. VIHTepBan BpeMEeH! 3aBUCHT
OT: UHTEHCUBHOCTH U3MEHEHMsI IPUTOUYHOCTH K paCUETHOMY CTBOPY; HEOOXOIMMOMN
TOYHOCTH pacueTa; TpeboBanuii yaactHukoB BXK k pexxumy peunoro croka. 1.
PacueTHslit nHTEpBaN BpeMeHH t; 2. Pacxo Ha IUTI030BaHUE:

Al (mwtr03.)=([1-[1-A-[1)/[]_(HaBUT.) n — YKHCIIO MUTIO30BAHMUI 3a pacyeTHbIH nepuox; 1, b,
h — MHa, MpPUHA ¥ BBICOTA KaMephl 1IUTI03a; ] (HABHT.) - MPOIODKUTEILHOCT
HaBuranuu Ha peke. 3. [Torepu Ha punbrpanuio: ALl (¢wietp.); 4. [ToTepu Ha ucapeHue
3aBUCST OT IUIOIIAAH 3€pKajla U TEMIIEPATypPbl OKPY>KAIOIIENH CPEbL:

Al _(uemap.)=[1([]_(Baxp.); (10 ) 5. TTorepu Ha npaoo0OpazoBanue (Al (nén.)) —
BO3HHUKAIOT B 3UMHHUI MEPHOJ ITPHU CpabOTKE BOJOXPAHMWINIIA ITPU OCEJaHUH JIbJA; 6.
BbrrToBOI pUTOK M3MeEHseTcs B TeueHue nepuoaa [ (6wit.) (L1); 7. Tlone3Hslil ObITOBOM
nputok: [ (mom. ObIT.)=[] (6bIT.)~(Al]_ (mum03.)+All (punbtp.)+All (ucm.)+All nén );
8. OT60p BOABI U3 Bogoxpanuwiumia [ (momyck.); 9. [ (mones3n. ucn.)=[1_(1mon.
obIT.)—[]_momyck; 10. []_(Baxp.) - pacxon cpabOTKU HIJIM HAMTOJHEHUS BOIOXPAHMIMIIA
(MOJOXKUTENBHBIN UK oTpuLaTenbHbIi); 11. [1 (X. cOp.) - XomocTbie cOPOCHl B HUKHUI
obed; 12. [ (TypO.) - pacxox I'DC uepe3 runpotypOunss; 13. [1 Hb=[1 (Typ6.)+[1 (x.
cop.)+AL (punbTp.)+AL (uwmro3.) 14. AL T=*[1 (Baxp.)-[1; 15.

71 _(kon.)=[1_(mau.)xAll_[]; 16. Yposens BB: [1_BBb"(kon.)=[1([]_(xon.)); 17.

71 (cp.)=(11_BBb"(mau.)+[1_BB"(xon.))/2; 18. Yposens Hb: [1_HB=[J([]_HB ); 19.
Hamnop: [1 I'9C=[]_Bb"(cp.)—]_Hb—Ah; 20. [1 I'DC=9,81-[1 I'DC-[] (typ6.)-[1 I'D3C;
21. Pacionaraemas mo Harmopy MoIHocTh [| (pacm.); 22. 9 I'DC=[] I'DC-[] [gac].
Hcnonb3oBanne 0000IIEHHBIX XapaKTEPUCTUK B pPacyeTaX MHOTOJIETHETO PeryINpPOBaHUS

CTOKa.

OTBETHI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.

4.4.

Bepusliit otBet: O60611eHHbBII MeTo 1 pacueta MPPC: MeTo/p1 pacuera oOImuX it BCeX
BOJOXPAHWJIMIL MHOTOJIETHETO PErYJIUPOBAHUS TaPAMETPOB, KOTOPHIE BO3MOKHO
MCMOJIb30BATh JJIs1 KOHKpeTHOro o0bekTa. Ilapamerpsl: 1. OTHOCHTENIBHAS €MKOCTD
Bojoxpanmiuma [J; 2. PacuetHas obecieuennocts [1_[1; 3. Koadunuent Bapuanuu
rogoBoro croka [I_[1; 4. OTHocuTeNnbHas rapanTipoBanHas otaava [1; 5. Koapdumuent
KOppeNsuu rogoBoro croka [ |; 6. Koaddunmuent acumMmeTprn rogoBoro croka [ [,
Yyer noreps BOABI U3 BOJOXPAHUIIUIIA B PACUETaX MHOTOJIETHETO PETYJIUPOBaHUS CTOKA.
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OTBETHI:

OTBET BO3MOXHO HAWTHU B JICKIIUSX MO KypCY.

5.5.

Bepusiit otet: 1. Pacxon Ha nutto3oBanue: ALl (uwiro3.)=([1-[1-A-[1)/[] (HaBur.) n—
YHCIIO IUTF030BaHU 3a pacueTHbli nepuo; 1, b, h — nnuna, mupuHa 1 BICOTa KaMephl
1UIt03a; || (HaBWT.) - HPOAODKUTEIBHOCTh HaBUTalluK Ha peke. 2. [lorepu Ha
¢bunbTpanuio: Al (bunstp.); 3. IloTepu Ha ucapeHue 3aBUCAT OT IUIOLIAIU 3epKajia U
TeMIIepaTyphl OKpyxkaromiei cpeabl: Al (ucmap.)=1([]_(Baxp.); 170 ) 4. [ToTepu Ha
npo00pa3zoBanue (Al (1€1.)) — BOSHUKAIOT B 3UMMHHM IEPUOJ IPU CpabOTKe
BOJIOXPaHWIMILA IPU OCEJAaHUU JIB/A.

Bmusinue CV, CS, r, Po Ha noJe3HyI0 eMKOCTh BOJIOXPaHUIUI] MHOTOJIETHETO

pEryJInpoBaHUs CTOKaA.

OTBeT BO3MOKHO HAWTHU B JICKLHSX 10 KypCYy.

6.6.

OTBETHI:

Bepusiit otser: 1. [1_[1- kooadduuuent Bapuanun [ =N((Y (D=1 i (0_-1)"2
)/), 0_0O=0_0/J_0 [J_[J] xapakTepu3yeT HHTEHCHBHOCTH KOJeOaHuii ciydaiHoiM
Benmunnbl (L [)) otHOCHTENBHO €€ cpennero 3Hauenus (LI _0) 2. [ _[] - koo duumeHt
acummerpun [ =3 (D=1 gy _0=1)"3)/([1-0_[I"3) [1_[] xapakTepu3yer
CTEIeHb aCHMMETPUYHOCTHU pacrpeaeneHus ciydaiinoi senuunnsl: [Tpu [1_[1>0
HOJIOKHUTENLHBIE OTKIOHEHUs [ [ oTHOcUTENbHO [ 0 (BBICOKHME 3HAYEHHS PACX0/a)
MOSIBJISIFOTCS peXke, YeM OTpHIIaTeIbHbIe (HO 001a1at0T 60Jiee 3HAUNTEIbHBIM Pa3MaxoM).
T.o. cymectByer oOpaTHas 3aBUCUMOCTD [ ][] OT 4acTOTHI MOsIBJICHUSI 3HaYeHUM [|_[]
npesbimaronmx [ 0. 3. PacueTHas 06eCIeYeHHOCTD — BEPOATHOCTH TOT'O, YTO
sHeprootaada ['DC Oyier He MEHbBIIIEC BETMYMNHBI, TPUHAMAEMOHN B SJHEPTETHICCKOM
6anance sueprocuctemsl (3C). [1_[] onpenenser Benuuuny [ (rap.) '9C B MOMeHT
npoxokIeHus max Harpy3ku DC nnn 000 Apyroi HAMPsKEHHBIA MOMEHT.

[TonsTHs BRITECHSIONIECH paboyeil ce30HHOM (qyOnupyrolei) 1 yCTaHOBIEHHOM

moraoctu ['DC.

OTBETHI:

OTBeT BO3MOKHO HAaWTHU B JIEKIHX 10 KypCY.

7.1.

BepHbplii oTBET: BhITECH IOIas — MOIHOCTD, KOTOpPAsk MOKET 3aMeHUTh B DC
YCTaHOBJICHHYIO MOIIIHOCTb JPYTOH 3JEKTPUUIECKOl cTaHIuu; Pabodas — MakcumanbHas
MOIITHOCTB, ¢ KoTopoit 'DC pabotaer B rpaduxe Harpy3ku IC

(77 _(pab.)=l1_(yct.)~All_pe3 (=10%)). Ce3onHas (qyOnupyrorias) — yCTaHaBIMBACTCS Ha
I'SC ¢ HebonbIMM BIXP., HE CIOCOOHBIM aKKYMYJIMPOBATh BECh ITaBOAKOBBIN cTOK. OHa
He BeITecHsieT MolHOCTh TOC U3 rpaduka Harpy3Ku, a yCTaHaBJIMBAETCS AJI1 SKOHOMHUU
toruuBa ([ 1=0). YcraHOBIEHHAs — Ta MOIIHOCTh, KOTOPYIO MOXET BBIAATh
obopynoBanue ['2C.

Texnuko-axonomuueckoe obocuoBanue (T20) I'DC. [Mopsnok pazpadbotku TIO.
OTBeTHI:

OTBeT BO3MOKHO HalTH B JIEKLUAX IO KypCY.

8.8.

Bepnsriit otBeT: Texanko-sxonHomuueckoe obocHoBanus (T20) crpoutennsctBa ['9C
3aKJII0YaeTcs B BHIOOpE oNnTUMalIbHBIX napaMeTpoB ['DC ucxonas u3 e€ Xxo3sicTBEHHON
HEOOXOJMMOCTH M SKOHOMUYECKOH 11esiecooopaznocT ctpoutenbcta ['DC. Tlopsimok
pazpabotku TOO: Bei6op ctBopa ['DC (pacnonoxenue noanopusix coopyxenuit ' 9C);
Omnpenenenne ontumansHoit [ JHITY; Onpenenenne Benuuunsl [ (Tornes.) (vwim
onpeaenenue [1YMO); Onpenenenue [1 IT'DC*(pacu.); Beioop [1 T DC(ycrt.); Beibop
THUIIA ¥ ITApaMETPOB OCHOBHOTO 3HepreTuueckoro odbopyaosanus ['9C; ObocHoBaHNE
apaMeTpoB BOAONOABOIAIIMX U BOJOOTBOIAIIMX coopyxenuit ' 9C; O6ocHoBaHuE
pacyeTHOM 00ECTIEYeHHOCTH.

Bri6op ontumaneabix napamerpoB 'OC. Cxema pacuera napamerpoB 'OC.

OTBeThI:

OTBeT BO3MOKHO HAalTHU B JIEKLMX 110 KypCYy.
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9.9.

Bepusriit otet: s BeIOOpa onTUManbHbIX napamerpoB I'DC ncnoab3yercss MeTo.
CpaBHEHUS SKOHOMUYECKOH A((HEKTUBHOCTH (METOT 3aKITFOYACTCS B OTIPEICTICHUN
BapHaHTa ¢ MUHUMAJIbHBIMU CYMMapHbBIMU IPUBEIEHHBIMU 3aTpaTaMU

>3 (mpuB.)—[][][1). [l ucrosp30BaHUs TOTO METO/1a HEOOXOIUMO BBITOJIHUTH
cienyomue ycinosus: Hannuue, kak MUHUMYM, JIByX BapuaHToB; CoXxpaHeHue
MaTepuagbHoro 0ananca: (HeOOXOAUMOCTh MPUBEIECHUE BCEX CPAaBHUBAEMbIX BAPUAHTOB K
OJIMHAKOBOMY 3HepreTruueckoMy 3¢ dexry); OTHOBPEMEHHOCTD MOTyYSHHS
sHEpreTHYeckoro 3g¢ekra Bo BCeX CpaBHUBaeMbIX BapuanTax. Cxema pacuera: 1.
Bri6bupaercs napametp Y (L/HITY, [I'YMO u np.); 2. Hameuaercst tuana3oH U3MEHEHUS
napametpa Y; 3. Beroupaercs mar uamenenus napamerpa Y; 4. Ucxonga uz . 2 u 3
BBIOMPAIOTCS BApUAHTHI 3HAUCHHS mapameTpa Y; 5. [l kaxoro BapuanTa nmapamerpa Y
orpezenstoTcs sHepreTruueckue nokasarenu (N u 9); 6. J{ns kaxaoro Bapuanra
napamerpa Y onpenenaroTcs s3konomuueckue nokasarenu (K u 1); 7. 13 Bcex
CpaBHMBAaE€MbIX BApUAHTOB Mapamerpa Y BbIOMpaeTcsi 00eCreurnBaOIui MaKCUMaIbHOE
3HAa4YEeHHE MOIIHOCTHU M BBIPAOOTKH 3ekTposnepruu ([ — 111 u D—[11[]). Jlanubii
BapHaHT NIPUHUMAaeTcs B kauecTBe 0a3oBoro; 8. [1o oTHOmIEHUIO K 6a30BOMY BapUaHTy
OTIpeIeNIIeTCs BeMMUrnHa CHIKEeHUs: MotHocTH (AL]_[1=[] (6a3.)—[]_[1) u BeIpabOTKN
(AD_[1=D (6a3.)-D_[]) B BapuaHTax ¢ APyruMu 3Ha4eHHUsIMH napameTpa Y; 9. 1o
BEJIMYMHAM CHU)KEHUS MOILHOCTH U BbIpaboTku (ALI_[1 u AD_[J) onpenenstorcs
SHEpreTHYecKHe MoKazaTenu 3aMemlaromieil anexkrpocraniuy; 10. [To sHepreTnyeckum
[IOKA3aTesIM 3aMEIatoIel 3JIEKTPOCTAHIIUH OIIPE/. JONOJHUTEIbHbBIE KAIUTAJIbHbIE U
skcrutyataimonnsle 3aTpatel (K u M); 11. [1o kaxxnomy Bapuanty mapamerpa Y
OIIpEeEIIAIOTCA CyMMapHBbI€ 3aTpaThl A1 npoektupyeMoit I'DC u 3ameraronieit
anektpoctanuu (X3 I'0C u X3 (3am.)); 12. OnTuManbHBIM 3HaYeHHEM napamerpa Y
OyzeT Takoe, Mpu KOTOPOM CyMMapHBI€ 3aTpaThl OyAyT HAUMEHBIITUMHU

(X3 _(mpuB.)=X3 I'DC+X3 (3am.)—[1[][]).

Omnpenenenue 3atpat Ha npoektupyemyto ['DC u 3amematomyio TOC.

OTBeTsI:

OTBeT BO3MOKHO HAaWTHU B JIEKIHX 10 KypCY.

Bepnbslii otBeT: 3aTpatsl Ha mpoektupyeMyto I'9C: A3 I'DC=[] n:[1 I'OC+N I'DC
3aTpatsl Ha 3ameratonryio TOC:

A3 (aam)MTOC=0[]_w-All_(3am)"TIC+AU_(3am.)"TOC+A3_(Tomi.), rme

AUl Bam)NTIOC=[1 I'DC-UM -] T'OC - kar. 3aTpathl, ONpeeiseMble yepe3 noka3aTeln
I'9C; A3 _(torun.)=3 (tomi.)-[1-[1"3-3 I'DC - tromnusHbIe 3aTparsl TOC, onpenenseMble
yepes nokazarenu '9C, rae 3 (TOIuI.) - CTOMMOCTh TOIINBA; [ | - pacxo/ ToruBa; [0 -
KO3 PHUIMEHT NepecyeTa o YHEPTUU.

10.10. DxoHommueckoe obocaoBanue ormetku HITY.

OTBETHI:

OTBeT BO3MOKHO HAaWTH B JIEKIHIX 10 KypCY.

Bepuslit otBeT: OxoHOMHUYeckoe obocHoBanue [JHITY: Bo3aMoskHO mpoBecTu Tpems
criocobamu: Kpurepuit MUHIMMYyMa MPUBECHHBIX 3aTpaT 1Mo dHeprocucreme (X3—[11111);
Kpurepuii paBeHCcTBa IpupallieHHbIX 3aTpaT; Kputepuii HOpMaTUBHOTO CpoKa
okymnaemoctu. IIpumep o6ocnoBanus [JHITY no nepBomy croco0y: 1.Bsi6op HECKOIBKHIX
3HayeHuit [|HITY; 2.Bp16op mara usmenenus [JHITY; 3.0npenenenue sHepreTHYeCKuX
nokazareneit N u J; 4.0npenenenne 3xoHoMuueckux nokaszareneid K u U; 5.0npenenenne
6aszosoro BapuanTa (] [HITY) (6a3.)) no ycnosuto ([ (yer.)— 00 u D—000);
6.0mnpenenenne ALl u AD qst npyrux BapuantoB [|HIIY; 7.11o 3Hauenusm ALl u AD
ONpeAeISIIOTCS dHEpreTudyeckue nokaszarenu 3am. TOC; 8. 1o sHepreTnyeckum u
JIOTIOJIHATEIBHBIM NOKa3aTes M 3aM. TOC onpenenstoTcs: €€ SKOHOMHUECKHUE MTOKA3aTeNN
Ku U; 9. Ilo xaxnomy Bapuanty [ |HITY onpenenstorcs £3 I'9C u coOTBETCTBYIOLINE

23 (zam. TOC); 10. Bapuant [JHITY, npu kotopom X3 (ipuB.)— [ [ 1[] sBrseTcs
ONTUMAJIbHBIM.
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11.11. Ocobennoctu BbIOOpa onTUMaNbHOM oT™MeTKH Y MO.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
Bepnsiii orBeT: OcobeHHOCTH BhIOOpa onTUMaibHOM oTMeTk YMO: Ilpu 3aganHoi
CJHITY koneunast riryonHa cpabOTKU BogoXpaHwmia onpenenser [ YMO u [ (mones.)
Yem Hmke O (cpabd. BAXp.), TeM HIKe D (TpaH3uT.) Uem BhIlIe riryOnHa cpaboTKH, TeM
HIDKE BBIPa0OTKa, TOITOMY €€ MaKCUMYM OKa3biBaeTcs Bbilie (cM. T. B). Uem MeHbIe
Harop — Oosnbiie Tpebyercs pacxon uepes arperar ([_(arp.)) — GoJbiie rabapuThl
arperaTHoro 0;1oka — Oombiie radaputsl 3ganus ['IC.

12.12. O6ocHOBaHME ycTaHOBIEHHOH MomHOCcTH ['DC.
OTBeTHI:

OTBeT BO3MOKHO HaWTHU B JIEKIHUSX IO KYpCYy.
Bepusriii otBet: O60cHOBaHUE ycTaHOBIeHHON MomHOCTH ['DC: DakTopsl, BIUSIOMINE HA
BEJIMYMHY ycTaHOBJIEeHHOUN MomHOCTH ['DC: [Ipupoanbie GakToOphl: THAPOIIOTHS;
3aBHCHMOCTH Pacxojia OT Harmopa; reoyorus. 2. PerynupoBanue croka (rimyouHa); 3.
Cucremubie (hakTOPBI: HEPABHOMEPHOCTH Tpaduka HArpy3KU; CTPYKTYpa TeHEPUPYIOLTUX
MOIIHOCTEW; HaJIMule MEKCUCTEMHBIX CBs3eH. 4. DKOHOMUYECKUE (PaKTOPHI - OTHOILIEHUE
MEXy SKOHOMUUYECKUMU NokazaressiMu npoekT. ['9C u 3amensiemoit TOC.

13.13. OcobeHHOCTH 000CHOBAHUS BEIIMYUHBI CE30HHOU AyOnupyromiei MomHoctr Ha ['DC.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 KYpCYy.
Bepnpsiii otBet: Ce3oHHast 1yOaupyroiias MOITHOCTh ycTaHaBiuBaeTcs Ha ['OC ¢
HeOonpmmM []_(T101€3.), HECIOCOOHBIM aKKyMYJIMPOBATh BECh MOJIOBOIHBIA CTOK.
[ToaTomy, BBy Hen30exKHBIX COPOCOB JIUIITHEHN BOJIbI YCTAHABIUBAIOT AOMOJIHUTEIBHYIO
MOIIHOCTb, KoTOpas He BeITecHsieT TOC B cucteme. Y CTaHOBKA TaKOM MOIIHOCTH
OTIpaBJbIBAETCS TOJIBKO 3KOHOMUEH ToruBa. Heobxo1mmMocTs cOpOCOB BOJIbI B TABOIOK
MOKeT OBbITh 000cHOBaHA TpeboBanneM yyacTHUKOB BXK (cemnbckoro xo3siicTa, ppiOHOTO
XO03SIICTBA).

14.14. O6ocuHoBanue mourHoct ['DC B sHEprocucTemMe ¢ MIOTHBIMU I0JI0BBIMU I'paduKamMu

Harpys3kKu.
OTBeTHI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KypCYy.
Bepnpriii otBeT: B 3Heprocucreme ¢ mioTHeIMU rpaduKaMy Harpy3KH, e 00s3aTeabHO
TpeOyeTcst HaTMuue pe3epBa AJs MPOU3BOJICTBA KalTUTAIbHBIX PEMOHTOB, YCTAaHOBKA
ce30HHON MoIHOCTH Ha 'DC MOXET S3KOHOMHUTH BETUYUHY PEMOHTHOIO pe3epBa, MprUueM
9Ta YKOHOMHUSI OyJIeT MEHbIIIe, YeM cama ycTaHoBJIeHHast MoIHocTh Ha ['OC. JI106. peMoHT
o0opynoBaHus NpUBeIET K AEPUIUTY MOITHOCTHU. [IOCTOSIHHOCTB 3arpy3Ku Jgaet
BO3MOKHOCTh paboTath ¢ nossiieHHbIM KII/I. Ecnu ycTaHOBUTH C€30HHYIO MOIIIHOCTB, TO
YeM BBIIIIE NPOJIOJIKUTEIBHOCTD UCIIOJNb3., TEM BBILIE KO3PPUIIUEHT IepecyeTa.
ATl (pe3.)=(1_TI'DC"(ce3.) []_(ce3.))/(12—0] (pem.) (] _(ce3.)))

15.15. Yuer nuHaMuKy pa3BUTHUS CUCTEM ITPU OOOCHOBAHUM BETUYMHBI YCTAHOBJIEHHOM

momHoctH ['DC.
OTtBeTHI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KypCYy.
Bepnsiit otBeT: Onpenenenne ycraHoBIEHHONW MOIHOCTH ['DC ¢ yueToM AuHaMUKH
pa3BUTHA SHEPrOCUCTEMBL: [ | (Tap.)- 3TO CpeHss UHTEPBAIbHASA MOILIHOCTb, KOTOpast
obecrieunBaeTcst pacxo10M BojbI ¢ obecrieueHHOCTRI0 90-95%, ipu ycinoBun
HCIOJIb30BaHus 24 4. B CyTKM Ha IPOTSHKEHUM Beero rojga. Yepes 20 j1eT MOKHO
noctpouth Oosbire ['IC. Kpurepwuii: paBenctso 3arpat [ DC u Ha 3amMeHsIeMON CTaHITUH.
O w Al _IT9C+AU I'DC=3 (tomn.)-AD I'9C-11"D-[1 (ax.)+([_w-All_(3am.)*+AU_(zam. )"
NI _m+1)-10), tme [ — cpok, yepe3 KoTopblid [ (ce3.) craner [ (BBIT.)

16.16. BeiOop onTUMaIbHBIX TapaMeTpoB cuitoBoro obopyaosanus I'9C.
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OTBeThI:

OTBET BO3MOXHO HAaWTHU B JICKIIUSIX 11O KypCY.
Bepwnbrii otBeT: O00CHOBaHNE OCHOBHBIX TApaMETPOB CHIIOBOTO oO0opymoBanus ' 9C
OcHOBHBIMU TIapamMeTpamMu criioBoro oobopynoBanus I'DC sBistoTcs: Tun rugpotypOUHBL;
[TapameTtpsl TypOuHBI U reHeparopa; KoandectBo rugpoarperaros; Otmerka pabouero
KoJjieca TypOuHbL. Bee 3T mapameTpsl onpeenstoTcss COBMECTHO.

17.17. Boibop onTUManbHOM BeIMYUHBI TeHepaTopHoi MortHocT ['DC.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 KYpCYy.
Bepnsiii orBeT: O00CHOBaHKE BRIOOPA MOIITHOCTH reHepaTopa PacuerHsiil Hamop ([ p) —
3TO MUHUMAJIbHBIA HAop, Py KOTOPOM MOKET OBITh MOJTy4eHAa HOMHUHAJIbHASI MOIITHOCTh
reneparopa npu pacuerom (|11 []. IIpu Hamopax HUKE pacCUETHOTO MOITHOCTb
reHepaTopa orpaHudeHa TyYpOMHOW U CHIDKASTCS MPU CHIDKCHHUU Hamopa. PacderHbrit
Harnop BeIOMpaeTcs 1o HauboJiee HANPSHYKEHHOMY MECSIlY SHEPTOCUCTEMBI, B
MOCTIeTYIOIINE MECSIbI HAOPbI Oy IyT MEHbIIIE PACUETHOTO — paciiojlaraéMasi MOIIIHOCTh
OyIeT CHUXKAThbCsl (CHUKEHHE HArPy3KU SHEPTOCUCTEMBI OIIPEIEIISET CHUKCHHE
pacnojaraeMoil MOIIHOCTH).

18.18. Bribop pacueTHO# BennuuHbl obecriedeHHOCTH Pa sneprooraaun ['OC.
OTBeTHI:

OTBeT BO3MOKHO HAalTH B JIEKLHSX 10 KypCYy.
Bepnbrlii otBeT: Bribop pacueTHOl BenuuuHbl ooecriedeHHOCTH ([ |_[]) sHeprooTaaun
I'SC: Bennunna pacueTHO 00€CIIeYeHHOCTH 3aBUCUT OT OTPAciy HApOJAHOIO XO3sCTBRA,
[I03TOMY OHa pa3iuyHa A Beex yuacTHukoB BXK. 3HaueHus pacueTHoi
00eCreYeHHOCTH ISl KaXKI0M U3 OTpacieil HapoIHOTro x03sicTBa 3aBucAT ot kiacca ['TC,
€ro Ha3HA4Y€HHUs, XapaKTEPUCTUK PEKU U T.JI. 3HAYEHUS IPUHUMAIOTCS HA OCHOBaHUU
OLICHKH yIIepOa OT HeJoOTITycka BoJbl. PacueTHas 00ecnie4eHHOCTh — BEPOATHOCTH TOTO,
yt0 3Heprootaaya 'DC Oyner He MEHbIIE BEJIMYMHBI, IPUHUMAEMON B SHEPTETHUYECKOM
6anance sueprocuctemsl (3C). [1_[1 onpenenser Benuuuny [ (rap.) '9C B MOMeHT
MPOXOKAeHMsI max Harpy3ku DC uiu 110001 Apyroi HapsHKEHHBIM MOMEHT.

19.19. DxoHOMHYECKOE 0OOCHOBAHKE BEMTUYHHBI BhITeCHstoMIel MotHocTH [OC.
OTBeTHI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KypCYy.
BepHriit oTBeT: DKOHOMHUYECKOE 000CHOBAHNE BEJIMUMHBI BRITECHsIOMIEH MomHocTH [DC:
®daxTopsl, BAUSIONINE HAa BeIHMUnHY BbITecH oIl MorHocTy ['DC ([ (BbITecH.) ['DC):
I'unponoruueckue ycnosus; CootHomenus Hanopa 1 pacxona ['OC; 'eonornueckue
ycnoBus; ['mybuna perynupoBanus ctoka. OO0CHOBaHUE MPOBOAUTCS MYTEM CPABHEHUS C
3aTpaTamu Ha 3aMeniatontyro TOC.

20.20. YueT u3MeHeHus MokasaTenei o kackany rnpu odocHoBanuu napamerpos ['9C.
OTBeTHI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KypCYy.
BepHnbpiii otBeT: DakTOphI, ONpeneistone He00X0IMMOCTb U LENecO00pa3HOCTh
coopyxenust 'OC B n1Be ouepenu: IlepcriekTuBbI pa3BUTHS Harpy3ku; MsmMenenus cocrasa
kackana. Beog HoBbix ['DC; TeXHUKO-IKOHOMUYECKUE MPEANOCHUIKH Pa3BUTHS
YCTaHOBJIEHHOM MOIIHOCTH C pa3pbIBOM BO BpEMEHHU; BO3MOXHOCTD pa3BUTHS MOITHOCTH
I'SC ¢ Touky 3peHns TUIIOB TUAPOTEXHUYECKUX COOPYKEHUM, KOMITOHOBKH THAPOY3IIa,
obopynoBanus ['9C u 1.1.

21.21. ®dakropsl, Biustomue Ha 3QdexT ot coBmecTHOM padotsl I'DC B ODC.
OTBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepuslit otBet: @akTopsl, Baustomuye Ha 3¢ ekt oT coBMecTHOM padoTel [DC B
sHeprocucreme: I'naponoruueckue 0COOEHHOCTH BOJJOTOKOB, Ha KOTOpbIX padoTatoT I'DC
Perynupytomast BO3MOXHOCTb BOAOXpaHUINIL PacnionoskeHue BoJOXpaHWIUIL B paMKax

24



Kackaga TexHuueckut 3pQeKT: MoBBIIIEHNE CYMMapHON TapaHTUPOBAHHON MOIIIHOCTH
kackaaa ['9C no cpaBHEHHIO ¢ CYMMOM rapaHTUPOBaHHBIX MotHocTel [ 9C kackana.
DKOHOMUYECKUN YPPEKT: FIKOHOMUS MOIIHOCTH JAPYTHUX IEKTPOCTAHIHH, padOTaIOIUX B
00bEIMHEHHOM SHEPreTUUECKOM cucTeMe.

2. Komnerenumsi/Muaukarop: UJI-2nk-2 OcymiecTBiisieT IIaHUPOBAaHUE U BEICHUE PEXUMA
THJIPOIHEPTETUUECKUX YCTAaHOBOK

Bomnpocel, 3axaHus
1.22. KomIiekcHOE UCI0JIb30BaHNE BOAHBIX pecypcoB. BomonoTpebiaenue u
BOJIOTIOJIb30BAHUE.
23. Bopnocnabxenue. HopMbl X03511CTBEHHO-ITUTHEBOTO U IPOMBIIIIICHHOTO BOJAOCHA0KEHHUS.
24. Cucremsl Bononogaun. [IpsmoTounas cucrema nogayu Bojabl. Ee npenmymiecTsa u
HEJI0CTaTKU.
25. OOopotHas cuctema nmojaur Bojisl. Ee mpenmymiecTBa U HEJOCTATKH.
26. Cucrema nocieaoBaTeIbHON oJauu Bobl HoTpeduTensim. O6aacTh ee MpUMEHEeHHs.
27. Bopanslit Tpancnopt. TpeGoBaHUsI BOJHOTO TPAHCIIOPTA K PEXKUMY PEUHOTO CTOKA.
Crioco0b! y10BIETBOPEHUS 3TUX TPEOOBAHUM.
28. Cenbckoe x0351icTBO. TpeboBaHMs CEIBCKOTO XO035ICTBA K PEKUMY PEYHOTO CTOKA.
Pe:xuMBbl opo1eHNsI, HOPMBI ITOJIMBA, BUJIbI OPOILICHHUSL.
29. TpebGoBaHuUs PEIOHOTO XO3SIMCTBA K PEXKUMY PEUHOTO CTOKA. TpeboBaHMs pHIOHOTO
XO035IMCTBA K PeXKUMY YPOBHEH BOJTOXPaHUIIMIL.
30. TpebGoBaHMS THIPOIHEPTETHKH K PEKUMY BOJIOXPAHUIIHILL.
31. OcHOBHBIE TOKYMEHTBI, periJaMeHTUPYIOIUe (YHKIMOHUPOBAHUE BOAOXPAHUIIHIL U
THIIPOY3JIOB.
32. Jlucneryepckue npaBuiia YIpaBICHUs PeKUMOM paboThl Bogoxpanmmuul ['OC.
PexurMHBIE 30HBI OIS TUCTIETYEPCKOTO TpaduKa.
33. (Cxema KOMIIJIEKCHOT'O MCII0JIb30BaHMsI U OXpaHbl BOJHBIX pecypcoB. CoaeprkaHue,
BOTIPOCHI OXPaHbI OKPYKAIOIEH CPEIbI.
34. DOransl npoexktupoBanus ['OC.

MarepuaJbl 115l IPOBEPKH OCTATOYHBIX 3HAHU

1.22. KommuiekcHOE UCTIOTIb30BaHUE BOJIHBIX pecypcoB. Bomonorpebienue u

BOJIOTIOJIb30BaHUE.
OTBeTsI:

OTBeT BO3MOKHO HAaWTH B JIEKIHX 10 KYpCY.
Bepnpsiii otBeT: Mcnonb3oBaHne BOAHBIX PECYpCOB BOAOXpaHunuIl: Bogonorpedurenu —
MoTpeOUTENr BObI, U3BIMAIOIIINE €€ U3 BOJIOTOKA, BOJOEMA WJTH TTOI3€MHOTO OacceiiHa.
N3batue moxeT ObITh 0€3BO3BPATHBIM, C YACTUYHBIM BO3BPATOM WJIH C TIOTHBIM
BO3BpaToM. Bogomnonbs3oBarenu — moTpeOUTENH BOJIbI, HE U3BIMAIOIIUE €€ 3 BOJOTOKA.
(cynoxoJIcTBO, ppIOHOE XO3SIIICTBO, TUAPOIHEPTETHKA M PEKPEALIHSI)

2.23. BoocHabOxenue. HopMbl X03SIiICTBEHHO-TTMTHEBOTO U TIPOMBIITUICHHOTO BOJIOCHA0KCHHSI.
OTBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepnsiii otBeT: Bogocnabxenue: Lens: cHaO»keHHE BOJI0M HACEIEHHBIX TyHKTOB,
MIPOMBIIIJICHHBIX MPEANPUATHH, CEIbCKOT0 X03sKcTBa. TpeboBaHUs CBOAATCS K
MOAJIEP>KAaHUIO OMPEACTIEHHOTO YPOBHS BOJBI B BoJIoeMe Yy Bojo3abopa. Boaa
pacxoxayetcs: 1. X03siCTBEHHO-TUTHEBOE BOAOCHAOXKEHNE (PKUJIbIE I0Ma, KOMMYHaJIbHbIE
npennpusaTus) 2. [IpousBocTBeHHOE MOTpeOIeHNE (TIPOMBIIIIEHHBIE TPEANPUSITHS,
TPAHCIIOPT, CEIBCKOE X035HCcTBO) TpebGoBaHus kK KauecTBY BOJbI: [lookuTenbHbIE
OpraHoJIEITUYECKHE CBOMCTBA (OTCYTCTBHE 11BETa U 3amaxa); [lonoxxurenbHbIe
XapaKTepUCTHKU OaKTepUaAIbHOM cpeibl (I0MycTUMasi KOHIIEHTpaIus OakTepui,
OTCYTCTBHE OTMacHbBIX OakTepuil); [lonoxxuTenpHbIe XUMHUUECKHE XapaKTEPUCTUKU
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(momycTuMasi KOHIICHTPAIUSI pACTBOPUMBIX U HEPACTBOPUMBIX XHMHUECKUX
3arpsi3HUTENEH). * BepxHuii mpeaen — 10)KHbIe peruoHbl HkHMI peaen — ceBepHbIe
peruonnl [ (cyt.)=C_CI10/0 (eyr.) ; [ (wac.)=01_[100/0] (4ac.).
[Ipou3BoicTBEHHOE MOTPEOICHUE BOJIbI Ha TPOMBIIIJICHHBIX U CETbCKOXO03HCTBEHHBIX
MPEANPUITUSIX UCTIOIB3YETCs Uisl: Bhllycka mpoyKIuu (ChIpbe WU KOMIIOHEHT);
OxuaguTens B IPOU3BOACTBEHHOM Mpoliecce; OYUCTUTENb B IPOU3BOJCTBEHHOM
nporecce.

3.24. Cuctemsl Bogonoaauu. [IpssmoTounas cucrema noaauu Bojasl. Ee npenmyiiecTsa u

HEJ0CTaTKH.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
Bepnsriit orBeT: Tunsr cucrem BogocHabxkenus: [Ipsmorounas; O6opotHas; C
I10CJIEI0BATEIbHBIM UCIIOJIb30BAHUEM BOJIBI.

4.25. O6opoTHas cucTema 1moja4u Boabl. Ee nmpenMyIiecTBa 1 HEIOCTATKH.
OTBeTHI:

OTBeT BO3MOKHO HAWTHU B JIEKIHSX IO KYpCY.
Bepnbpiii otBeT: Mcnonb3yroTces pu OrpaHUYeHHbIX BOAHBIX pecypcax; Cokpalaercs
U3BATHE BOJBI U3 BOJIOTOKA (BAXKHO IIPU HATHYUU TPEOOBAHUI K KAUeCTBY BOJIbI B
TexXHOoJIorn4YeckoM mporiiecce); Cokparraercsi cOpoc oTpabOTaHHBIX BOJ B BOJIOTOK
(cHM>KaeTCs 3arpsA3HEHHOCTh BOJJOTOKA).

5.26. Cucrema nocnenoBaTeIbHON OAaYM BOABI oTpeduTensiM. O6IacTh ee MpUMEHEHHS.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 KYpCYy.
Bepwbsiii otBeT: Mcnonb3yercss B TEXHOJIOTHYECKH CBA3aHHBIX MPOU3BoIcTBaX. HacocHas
CTaHIIMs, FOJIOBHASI CUCTEMA BOJJOOYMCTKU U OYMCTHBIE COOPYKEHUS — OJHU HAa CUCTEMY
(BO3MOYKHBI TaK>Ke JIOMOJIHUTENIbHBIE HACOCHBIEC M OYHCTHBIE YCTAHOBKHU B 3aBUCUMOCTH OT
0COOEHHOCTEH TEXHOJIOTHUECKOTO MPOIIECCa).

6.27. Boanslit TpancniopT. TpeboBaHUS BOHOTO TPAaHCTIOPTA K PEKUMY PEUYHOTO CTOKA.

Cnoco0sbI yI0BIETBOPEHUS ITUX TPEOOBAHUH.
OTBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
Bepupiii otBeT: Boausiii Tpancnopt. TpeboBaHust BOJHOTO TPAHCIIOPTa K PEKUMY PEYHOTO
croka: Ha mepuon HaBuranuu tpedyeTcs MoAIepKUBATh rabapuThl, HEOOXOIUMBIE IS
IUTaBaHus cy10B: Tiyouna (A _(pycin.)), mupuna pycna ([_(pyci.)), paanyc CKpyriieHus
pycna ([J_(pycn.)). Meponpusrtust 17151 yIOBJIETBOPEHHS TPeOOBaHUN BOJHOTO
Tpancnopta: 1. Coznanue noamnopa — ctpoutenasbctBo ['Y (obecneyenne npoxosia cy10B
IyTeM HUII030BaHusl, obecriedyeHre Mecta ajs orcrost cynoB B Hb u Bb); 2. Copsimnenue
pycia — CTpOUTENbCTBO KaHAIOB CIPSIMIISIONINX U3ITYUUHBI peku (Tpedyercs co3nanue ['Y
C YUETOM TIepernajia OTMETOK PEKU U oOecrieueHre mpoxoaa CyJI0B MyTeM IITI030BaHus) 3.
YBenuueHne MeKEHHBIX PAcX0/I0B MyTeM PeryIupoBaHuUs CTOKA B BBIIIE PACTIONOKEHHBIX
BOJIOXpaHWINIIAX; 4. Y CTPONCTBO OOCTAaHOBKH: oOecriedeHrne 0€30MacHOCTH JIBHKEHHUS 110
peKe, pacCTaHOBKA 3HAKOB M cUrHAnMM3anuu; 5. OuncTtka u yrunyonenue pycna: Odnctka
(dapBatepa 1 BCero pycia oT OTJeIbHBIX NPeAMETOB; JHOyTTyOsIeHre U 3eMileuepIiaHue:
yriayOJieHrne CyJIoBOro pycia myTeM yAaleHus TpyHTa. 6. CpOKM HaBUTALIUW: HAYAJO —
O0CBOOOXKICHNE PEKH OTO JIb/Ia (arpelib); KOHEIl — YCTAHOBJICHHE JIEOBOTO MTOKPOBA
(H0s16pB); 7. CyTouHbIi pexxum padoTs! 'DC B 3uMHUI IeproI.

7.28. Cenbckoe X035UCTBO. TpeOoBaHHsI CETBCKOTO X03HUCTBA K PEKUMY PEYHOTO CTOKA.

PexxuMbl opoIIeHrs, HOPMBI TTOJIMBA, BUBI OPOIIICHUSI.
OTtBeTHI:

OTBeT BO3MOKHO HAalTHU B JIEKLHSX 10 KypCYy.
Bepnpriii otBeT: Cenbekoe x03s1iicTBo. TpeboBaHUs CeIbCKOT0 X034HCTBA K PEKUMY
peuHoro cToka: Bona B cenbckoM xo3siicTBe pacxoxyercs Ha: Opoienue; OOBoOIHEHHE;
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Bonocnabxxenue. OpomieHue: (30HbI HEYCTOMYMBOTO U HEJOCTATOYHOTO YBIIAKHEHU)
VYBnaxHuTeaIpHOE — 00eCTIeueHne BOI0M pacTeHnit Perymsipaoe (mpaBuiibHOE);
OnnoxpaTHO-aeHcTBYIOMIEE (TTAaBOAKOBOE WIIM JJUMAHHOE). Y T0OpUTETHhHOE — BHECCHHUE B
[IOYBY MMUTATEIbHBIX BellecTB PeunbiMu Bonamu; CrieninaabHO MOATOTOBICHHBIMU
Bogamu. [IpoMbiBouHOE — 60OpH0a C OCOIOHEHHEM TTOYBHI (MPOBOUTCS OCeHbI0) [lonuB
ObiBaeT: [loBepXHOCTHBIN (0K1eBaJIbHBIC YCTAaHOBKH); [ToAmOUBEHHBIN (K KaXK10H
KOPHEBOH cHUCTeMe MOABOATCS KallWJUISIpHbIE TpyOKH ¢ Bojoi); TpebGoBaHus K
BosIocHaOeHuto: KauecTBO BOIbI, MCTIONb3yeMoi aist oporienus: ConepxaHue TBEpAbIX
YacTHUIl 10 BEJIMYMHE HE NOJKHO npeBbiath 0,15 cm; KoHlleHTpanus pacTBOpEHHBIX
coJIel B BOJIE HE JIOJDKHO MpeBbImarh 1-1,5 r/n. Eciau koHIeHTpaus HaxoQuTcs B
npenenax 1,5-5 r/n — Boga MokeT OBITH HCIIOJIB30BaHa ¢ OrpaHudeHusIMH. Eciu
KOHIIEHTpaLus Oosee 5 /1 — BoJa He NpUrojaHa ajs opomeHus. O0BoagHeHUE — Ha
TEPPUTOPUU CO3/IAIOTCS IPYAbI, BOJA U3 KOTOPBIX UCIOIB3YETCS I CEIBCKOTO U
PBIOHOTO X035 CTBA.

8.29. TpeboBaHus ppIOHOTO XO3AHCTBA K PEKUMY PEUHOT0 CTOKa. TpeGoBaHus pbIOHOTO

XO35I1CTBA K PEXUMY YPOBHEH BOJOXPaHWINLL.
OTBeThI:

OTBeT BO3MOKHO HAlTHU B JIEKIUSAX 110 KypCYy.
Bepnpiii otBeT: TpeOoBaHust ppIOHOrO X035ICTBa K peXXUMY peyHOro croka. TpeboBaHus
PBIOHOrO X035HCTBA K peXUMY YpoBHEH Bogoxpanuauil: OOecrieyeHue pexuma
OOBOJTHEHHSI TOMMEHHBIX HEPECTHIIUII, HEPECTUIIMII] B JISIbTaX U HU30BBSAX PEK:
ObecneueHrie BO3MOKHOCTH MPOX0Jia PO K MECTaM HEPECTa B EPUO]I MAaCCOBOTO
HepecToBoro xonaa; OdecrneueHue 3aTOIICHUS HEOOXOIMMBIX TUIOMIAIel TOMMEHHBIX
HEPECTUJIUIL B TpeOyeMbIe CPOKU C YUETOM HEOOXOAUMOTro TEMIIEPATYPHOrO PEKUMa;
ObecneueHre MPOAOIDKUTEIFHOCTH 3aTOTUICHHS TOWMEHHBIX HEPECTHIIUII, HEOOX0IMMOM
JUIsL JOCTHXKEHMSI MOJIOJIBIO PhIO sKM3HECTOMKMX cTaauit; ObecnieueHne ckata MOJIOU pbI0
C MOMMEHHBIX HEPECTUIIMII B PEKY M YCIIOBHI Cpeibl OOMTAHUS MOJIOIM U B3POCIBIX PbIO U
JAPYTUX THIPOOHOHTOB.

9.30. TpebGoBaHUs THAPOIHEPTETUKH K PEIKUMY BOIOX PAHUIIHILL.
OtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
Bepusliit otBeT: TpeOGoBaHUS THAPOIHEPTETUKU K peXXUMY peuHoro ctoka: IlomxydyeHnue
MaKCHMaJIbHOW BBIPAOOTKH 3JIEKTPOIHEPTUH (JOCTUKEHNE MAKCUMAJIbHON SKOHOMHHU
TOIJIMBA Ha TETJIOBBIX 3JIEKTPOCTAHIUAX SHEeprocuctemsl); [lonmyuenne makcumyma
pacnosnaraeMoil 1 pabodell MOIIHOCTH B MEPHOJ] IPOXOXKIAECHUS MAaKCUMaIbHOW HAarpy3Ku
sHeprocucremsl; TpeboBanue k cyrouHoMmy pexxumy ['9C: nomkeH odecrieunBaThbCs
MaKCHMaJIbHBIN JUana30H W3MEHEHUS MOIIIHOCTH B TEYEHHUE CYTOK.

10.31. OcHOBHBIE TOKYMEHTHI, periaMeHTUpYIoIKe GYHKIIMOHUPOBAHUE BOAOXPAHUIIHUIL U

TU/IPOY3JIOB.
OtBeTsI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepusliit otBet: JlIOKyMEHTBI, perilaMeHTupytomue GyHKIHOHUpoBaHue BAXp. u ['Y:
[IpaBua ucnons3oBanus BoaHbIX pecypcoB (IIMBP) Bonoxpanunuma; [1pasuna
TEeXHUYECKOH 3KcIutyaTanuu u 6naroycrpoiicrsa (I1TDOub) Bonoxpanunuiia; WHCTpyKIms
o akcrryatanuu ['TC u ruapaBindeckoro 00opya0BaHus.

11.32. Jlucnieryepckue npaBuiia ynpaBieHUus pexuMoM padboTsl Bogoxpanumiui ['9C.

PexumHbIe 30HBI TOJIS AUCTIETYEPCKOro rpaduka.
OtBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepnpsiii otBet: B coorBerctBuu ¢ 1. 7 [IMBP none aucneryepckoro rpaguka pa3ouTo Ha
CeMb peXXUMHBIX 30H: | —30Ha Heucnonb3yeMoro oobema BIxp. BomponpomnyckHbie
COOpY>KEHHsI 3aKpBITHI, IITI030BaHKe U 3a00p Boabl u3 Bb He ocymectBistores; 11 — 30na
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cHIKEeHHOH Ha 20% rapantupoBanHoil otaaun. III —30Ha rapanTupoBanHOM oTAauu. IV —
30Ha MOBBIIIICHHON YHEProoTAaun. Best M30BITOYHAS 9acTh CYMMAapHOM OTIa4H BIXP.
moMuMo 3a0opa Bo ikl 3 Bb u mimo3oBanus npomyckaercs yepes arperatsl [9C. V —
30Ha Hayajaa OTKPBITUS BOJOCIUBHOMN TUNIOTHHBL. Bes M30bITOUHAs YacTh cCyMMapHOi
OTJa4¥ BAXP. MOMUMO 3a00pa Boabl U3 Bb 1 nu1r030Banus nporyckaeTcst 4yepes arperarsl
I'DC (I'DC 3arpyxeHa Ha TOJHYIO MOIIHOCTD). VI — 30Ha yacTHYHOM Cpe3Ku
MaKCUMaJIbHBIX PacX0JI0B MOJIOBO/Ibs. Besi M30bITOUHAS YaCTh CYMMapHOM OTAa4M BAXP.
moMuMo 3a0opa Bojiel 3 Bb u nuto3oBanus nporyckaercs uyepes arperatsl [ 9C (I'DC
3arpykeHa Ha TIOJHYI0 MOITHOCTR). [IpexycmaTpuBaercs Bpemernas popcuponka. VII —
30Ha MOJTHOU MPOMYCKHOM crocobHocTH ruapoysna. Copoc B Hb npu monmHOCTHIO
OTKPBITBIX OTBEPCTUsX. Vc. JIJ1st mpOIyCcKa MaKCUMAJIbHBIX PACX0J/I0B BECEHHETO
MIOJIOBOJIbSI PEAKOM MOBTOpsieMOCcTH. 3a00p Bojbl 3 Bb He Tpebyercs, padorta 'DC He
JIOITYCKAETCsL.

12.33. CxemMa KOMILIEKCHOTO UCIOIb30BaHUS U OXpaHbl BOAHBIX pecypcoB. CoaepxaHue,

BOIIPOCHI OXPaHbl OKPY>KAIOILIEH CPEIbI.
OTtBeTsI:

OTBeT BO3MOKHO HAaWTHU B JICKIHIX 11O KypCYy.
Bepwnpiii otBeT: Cxema KOMIUIEKCHOTO UCIIOJIB30BAHUS U OXPAaHbI BOJIHBIX PECYPCOB —
HaMeyvaeT Haubosee paloHalbHOE UCIIOIb30BaHUE BOJHBIX PECYPCOB BOJOTOKA C YUYETOM
MHTEPECOB BCEX BOAOIMOIIb30BaTeeil. KoMIIeKkCHOCTh NCTOIB30BaHUS BOJIHBIX PECYPCOB
— K@Kl y9aCTHUK BOJI0X03stiicTBeHHOTO KoMIuiekca (BXK) nomxken ObITh 0OecrieueH
BOJIOM, KaK I10 KOJMYECTBY, TaK U M0 KAYeCTBY. YYACTHUKHU BOJIOXO3HCTBEHHOTO
komruiekca (BXK): Xo3siiicTBeHHO-TUThEBOE BOOCHAOKeHNE; [[pOMBIIICHHOCTH;
Opormraemoe 3emnenenue; Boausiii Tpancnopt; PeidHoe X03511icTBO; DHEpreTuKa.

13.34. Dramnbl npoextupoBanus ['IC.
OTtBeTsI:

OTBeT BO3MOKHO HAWTHU B JICKIHX 10 KypCY.
Bepusiit otBet: Otansl npoektupoBanus 'IC: 1. IlpeanpoektHas npopaboTka 3agauu:
KOHLENIUS 00bEeKTa, TEXHUUECKOE 33/1aHHe Ha pa3pabOoTKy NPOEKTHOW JOKYMEHTAlluu U
MPOBEACHUE MHKEHEPHBIX U3bICKaHUN. Pe3ynbTaThl: 3CKU3HBINA IPOEKT: TEXHUKO-
sKoHOMHUecKoe obocHoBaHMe (TDO) unu TexHuko-skoHoMudeckuii pacuer (TOP)
ctpoutenscTBa ['DC, npeaBapuTenbHOE pa3MelIeHUE COOPYKEHUH, KOMMYHUKALIUH
(moporwu, Bpemennsbie JIDII nmst sHeprocHaGXeHUsT Ha IEPUOJT CTPOUTETHCTBA). 2.
WNnxeHepHble U3bICKaHUA 3aJaud: POBEAECHUE T€0Ie3UUECKUX, F€0JIOTMUECKUX,
THAPOMETEOPOTOTUYECKUX, IKOJIOTHUYECKUX U3bICKAaHUN. Pe3yIbTaThl: OTYETHI ¢
KOMIUIEKCHOM OIIEHKOM TUIOIIAIKH CTPOUTEIHCTBA, HEOOXOIMMBIE IS pa3paboTKu
MpoeKTHOM nokyMeHTanuu. 3. [IpoektHas nokymentanus (I1J]) 3amauun: pazpaborka
OMMCaHUs TEXHUYECKUX PEIIEHUI M OLIEHKH BO3MOKHOCTH pealn3allii MPOEKTa,
pa3zpaboTka cBeqieHn 00 000pYIO0BaHUH, CMETHOW JTOKYMEHTAIMH, TUIaHa IPOU3BOJICTBA
pabot. PesynbraTel: fokymeHT u3 11 paznenos (cornmacao ['OCT), sxcnepTr3a NpoeKTHOH
JOKYMEHTAIMH, OTy4eHHE pa3peleHusl Ha CTpOUTeNbCTBO. 4. Paboyast ToKymMeHTauus
(P1) 3amaun: pazpaboTka apXUTEKTypHO-CTPOUTENBHBIX PEIICHUH, criennuKaimii
MaTepuaioB U 000pPYI0BaHUS, pa3pad0OTKa TEXHUYECKUX TpeOoBaHUHN. Pe3ynbTaThI:
YepTEeXH C OJAPOOHBIM Pa3MEIICHUEM COOPYKEHUI U 000PYAOBaHUs, PACUETHI U
xapakrepuctuku ['TC, 3mannii, OCHOBHOTO M BCTIOMOTaTEIbHOTO 000pY/I0BaHMUS,
TEXHUYECKHE TPeOOBaHUS U 3aKa3HbIE CIIelM(DUKAIINY JUIS 3aKyITKH MaTePUAIIOB U
obopynoBanus. 5. UcnomuurensHas qokymenTarus (U1) 3agaun: MJ] Heobxoauma aiis
nepeiaynl CTPOSIIETOCS 00BEKTa IKCIUTYaTUPYIOIIEH OpTraHU3aIiH, a TAaKKe TS
BBITIOJTHEHUS CTPOUTEITFHO-MOHTKHBIX U MTYCKO-HAIAI0YHBIX PaboT. Pe3ynbpTaThI:
COTJIACHO MCTIOTHUTEIHHON JOKYMEHTAIIMH BEIYTCS )KypHAIBI padOT U aKTUPYETCS
TEXHHYECKasi TOTOBHOCTD IS Mepeiladll CMOHTUPOBAHHOTO 000PYIOBaHMS JIJIsl ITYCKO-
HaTaI0uHbIX paboT. 6. CtpoutensHo-MOHTaxkHBIE (CMP) u mycko-HanagouHbie paboThl
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(ITHP) 3amaun: BeImOIHEHHE pabOT COTIACHO MPOEKTHOU, paboyueil U NCIIOTHUTEIBHOM
JOKyMEHTalK. Pe3ynpTaThl: aBTOPCKUIN M CTPOUTEIBHBIN HaJ30p, KOHTPOJIb BBIITOJHEHUS
CKPBITBIX PaloT, 3aKITI0UEHHE O COOTBETCTBUU 00BEKTA MPOCKTHON JOKYMEHTAIUH,
paspelieHre Ha BBOJI 00BEKTa B HKCIUTYyaTaLUIO, JOMYCK B 3KCILUTyaTallUIO
SHEPrOyCTAHOBOK.

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuku epinonenus 3uanua: OTBET Ha BOIPOCHI OMeTa JIaH MPaBHILHO WIN
PEUMYIIECTBEHHO NIPaBUIIBHO.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: VIMeroTcst OTAeTbHbIE HETOYHOCTH B
(dbopMyIHpOBKax OTBETA [0 BOIIPOCAM OHIIETA.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoHeHus 3Hanus: VIMeroTcs CyecTBeHHbIE HETOYHOCTH B
(dbopMyIHpPOBKax OTBETA IO BOIIPOCAM OHIIETA.

1I1. IIpaguna évicmasnenus umo2080i OUEeHKU no Kypcy

Hrorosas onenka 3a Yacte Nel no kypcy "lIpoektupoBanne ['DC" BbIcTaBisieTcs mo pe3yibTraram
HK3aMEHa.

2 cemecTp
®opma MPoMeKYTOUHOI aTTecTannu: JK3aMeH
IIpumep Onnera

1. Kackannoe perynaupoBanue croka Bogoxpanmiumamu I'9C.

2. OcobenHnoctu BeiOopa o6opynoBanust ['ADC. Pacuernsiii Haniop TADC u ero
OIIpeJIeTICHNE.

3. IlpaxTnueckoe 3agaHue.

IIpouenypa nposenenust

CTy,Z[CHT TAHCT 6I/IJ'IeT, roroButcs 40 MHUHYT K OTBCTY, OTBC€YACT Ha BOIIPOCHI II0 6I/IJ'IeTy u
JOMOJIHUTECIIbHBIC BOITPOCHI, IMMOCJIC YCT'O0 BLICTABIACTCA OLICHKA.

I Ilepeuens komnemenyuil/uHOUKAMOPO8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerennus/Muankarop: N/-2nk-1 OO0CHOBBIBAaET BLIOOP 11€1€CO00PA3HOTO PEIICHHS

Bomnpocsl, 3aganus
1.1.  KackagHoe perynupoBaHue croka Bogoxpanuiuimamu ['9C
2. T'mmpaBnmdeckoe KOMIEHCHPYIOIIEE peryIupoBaHue cToka nmpu padore ['DC B kackane.
3. DnekTpuuyeckoe KOMIIEHCHPYIOIee peryaupoBanue ctoka npu padore ['DC B
HHEPrOCHCTEME.

29



4.  BbIOOp OCHOBHOI'O YHEPTETHUECKOro 000py1oBaHus. 3a1a4u BbIOOpa M TpeOOBaHUS K
BBIOODY.

Br160op ruapoTypOUH 110 HOMEHKJIATYPHBIM IpaduKam.

Br160p ruapoTypOUH 10 I1aBHBIM YHUBEPCAIBHBIM XapaKTEPUCTUKAM.

Bri6op 3armyGenust 000pyA0BaHUs 10 YCIOBHSIM €ro OeCKaBUTALIMOHHOMN paboThI.
[TocTpoenue sHEpreTHUECKUX XapakTepucTuk ruapoarperata u ['OC B nenom.

[IpaBuna ynpasnenust pexxuMoM padotsl Bogoxpanmauin ['DIC.

10 [Tpomyck MakCUMaNbHBIX Pacxoa0B 4yepes rujapoysen. [lopsanok pacueTos.
MonenupoBaHie pacyeTHOTO rujaporpada.

11. 3uMHUI peXUM peK. 3aTOPhI U 3a)KOPHI HA peKax. YUeT 0COOEHHOCTEH 3UMHETO peKUMa
npu npoektupoBanuu I'9C.

12. BrI1O0p pacyeTHBIX THAPOJIOTHYECKUX YCIOBHH 11 ipoekTupoBanus ' IC, paboTaromux
B Enunolt Dnepretuueckoii cucreme Poccun.

13. T'ADC. Knaccudukamus 'ADC. KITJ] T'ADC.

14. OcoGennoctu s3xoHOMHIYEcKOro odocHoBanus [ADC.

15. Ocob6ennoctu Beibopa o6opynoBanus ['ADC. Pacuernsiit nHanop 'ADC u ero
olpeziesieHue.

16. OxpaHa BOJHBIX peCypCOB OT 3arps3HeHHs U uctoieHus. [lokasaTenu cocTosIHUS BO/I.
VYyer kauecTBa Boibl pu npoektuposanuu ['9C.

17. CAIIP I'DC. Haznauenue CAIIP I'DC. CtpykTypa cUCTEMbI aBTOMaTU3UPOBAHHOI'O
IPOEKTUPOBAHHUS.

18. Knaccuduxkanus 3amad, perraeMbix npu aBToMatusanuu npoektuposanus ['9C. Dddext
ot ucnoisb3oBanus CAIIP.

19. TlonsaTtue BhITECHAOIIEH, paboueii, Ce30HHOM TyOIHpYIOIIel U yCTaHOBJICHHOM
motHoctu ['DC.

20. Drambl pa3BUTHS BOAHOTO XO3sCTBA.

21. ®usuka NPUIMBOB U OTIUBOB.

22. TeopeTHuyecKkuil U TEXHUUECKUI MOTEHIIA TPUIUBOB.

23. Tlpwmmsneie snextpoctaniuy (I13C). Cxemsbr u peskxumsl padoter [1IC. OcobennocTn
KOMITIOHOBKHM 31aHuit [19C.

24. Anroputmsbl paboTsl [I19C 0THOCTOPOHHETO U ABYXCTOPOHHETO ICHCTBHS.

25. OCHOBHBIE OTJIMYMS MAJIOM TMJIPOIHEPTETUKHU OT TPAJAULIMOHHON THIPOIHEPTETUKH.

26. Kmaccudukamms manbix ['9C.

27. YHugukaus 060py10BaHMs U APYTUX MPOEKTHBIX peIIeHUi B Maoil ruIpoIHepreTHKe.
28. MonynbeHabie pemenns Mabix ['9C.

© o U

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.1.  KackanHoe perynupoBaHue cToka Bogoxpanmmmmamu ['9C
OTBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
Bepusiit otBer: Kackag 'OC — cOBOKYMHOCTD MHIPOAJIEKTPOCTAHLIUH, PACIIONOKEHHBIX Ha
OJIHOM BOJIOTOKE U B OJTHOM OacceiiHe, a TakKe B pa3HbIX OacceliHax, HO CBSI3aHHBIX
€IMHCTBOM BOJHOTO pexuma. OTAeNnbHbIE CTYIIEHN KAacKala MOTYT ObITh CBSI3aHBI
TUIPOJIOTUYECKH, THAPABINYECKH, BOJOXO03SIIICTBEHHO U dJeKTpuuecku. OCcoOEHHOCTH
KaCKaJIHON CXeMbl PEryJIMpOBaHus: Pa3nuyHbIil LUK perylInpoBaHus Ha
BOJOXpaHWJIMINAX Kackaga Pa3nuuHelil kjtacc coopykeHuit Tuipoy3inoB Pasnuynbie
TpeOOBaHUs BOJIOXO035IIICTBEHHOIO KoMIIIeKca D()(PEeKTUBHOCTD ATUTEIHLHOTO
peryaupoBaHus (TOA0BOT0, MHOTOJIETHETO) OIIEHUBAETCS C TTOMOIIBIO KoddpurmenTa
peryaupoBaHus o (OTHOIIEHHE 3aperyIUpoOBaHHOTO pacxoja uiu pacxona I'OC ¢
CPETHEMHOTOJIETHEMY PAacXOy peKku (HOpMa pacxo/ia))

2.2. I'mapaBinyeckoe KOMIIEHCHPYIOLee peryaiupoBanue ctoka nmpu padore I'DC B kackaze.
OTBeTHI:
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OTBeT BO3MOKHO HAWTHU B JIEKLHSX 1O KypCYy.

3.3.

Bepnsiit otBeT: ['napaBnnueckoe KOMIIEHCUPYIOIEe peryinupoBanue Eciau Mexay aByms
Bopoxpanwnmamu ['9C umeercst 60koBasi IpUTOYHOCTH [ (OOK.) 1 BepxHee
BOJIOXPaHWJIHILE UMEET OOJIBIIYIO PETYIHUPYIONIYI0 BO3MOXKHOCTH (), TO
HEPaBHOMEPHOCTHh OOKOBOTO MPHUTOKA BO3MOXKHO KOMIICHCHPOBATH IOIMYCKOM M3 BEPXHETO
Bojoxpanwiuiia. Perynupyromiee (1) u perynupyemoe (2) BOJIOXpaHUITUIIIE.
DNEKTPUUECKOE KOMIICHCUPYIOIEe peryanupoBaHue cToka mpu padore 'DC B

OHEProCUCTEME.

OTBETHI:

OTBeT BO3MOKHO HAlTH B JIEKIHUSX IO KYpCYy.

Bepuslii oTBeT: DnexTpuieckoe (MexxOacceiiHOBOE) KOMIICHCHUPYIOIIEE PEryIMPOBAHUE
Hcnonb3yercst Uit BeIpaBHUBAHUSI BEIPAOOTKH 3ekTpodHeprun ['DC, pacmonokeHHIMU
Ha pa3HBIX BOJOTOKAX, UMEIOIUMHU MEKTY COO0I HECOBIAJICHIE BO BPEMCHH
(acCMHXpOHHOCTH) pexuMa cToka. Perymupytromee (1) u perynupyemoe (2)
BOJIOXPaHWJIMIIIE.

4.4. BeiOOp OCHOBHOT'O SHEPreTHYecKoro 000pyaoBaHus. 3a1auu BIOOpa 1 TpeOOBaHUS K
BBIOODY.

OTBETHI:

OTBeT BO3MOKHO HAWTHU B JICKIHIX 10 KypCYy.

5.5.

Bepnsiii otBet: OcHOBHOE 3HEepreTrueckoe obopyaoBanue (020) I'DC: T'uaporypbuna
(I'T) + IN'unporeneparop (I'T)) Ilpu Ber6ope OD0 I'DC omnpenensiercs: BHIOOP
ontumanbHoro tuna I'T u I'T'; BeIOOp onTuMansHOro yricia ruapoarperatoB (I'A);
onpenenenue [1 PK ([J_1, m); onpenenenue n, 00/MUH; ONpeIeICHIE 3ariy0JIeHUs
ruapoarperata [|_[1, M o yciaoBusiM ero OeckaButalinoHHON padotel. [Ipu Bei6ope 020
YTOUHSIOTCS cienytomue napamerpsl: [ yet I'9C; D I'DC, nonyuyennas no BOP npu
ocpennenHoM | I'DC; KanuTanoBioxeHUs U CPOK MOHTaka 000pyAoBaHus. 3agada
BEIOOpa OD0: onpeneneare TUoB u mapamerpoB OD0, 00eCcIeuynBaONIUX PA3BUTHE
9HEPrOCUCTEMBI 3a c4eT NnpoekTrupyeMon ' 9C ¢ MUHMMaIbHBIMU 3aTpaTaMH Ha
CTPOUTENTHCTBO U MAaKCUMAJIbHOW MPUOBLIBIO MPH dKCIUTyatanuu. Kpurepuii Beioopa
O30: min cyMMapHbIX IPUBEJCHHBIX 3aTpaT M0 dHeprocucreMe. Ycinosus Beioopa O20:
Br1OpanHbie mapaMeTpsl JOKHBI 00€CIIeUNBATh IKCIITYyaTallMI0 arperaToB U CTAHIIUU B
LIEJIOM BO BCEX JIOMMYCTUMBIX pexumax padotsl ¢ max KITJ[; Munumuzanus uucna ['A npu
MaKCHMHU3AIMK UX MOUIHOCTH, 4yTO MpuBoAUT K: yBenunuenuto KI1/1 T'A ¢ yuerom
MacmTabHoro ¢ dexra; cHuxKeHnto ctoumoct OD0; COKpaIleHUI0 CPOKOB U3TOTOBIICHHS
u MoHTaxka OD0; coOKpalIeHNIO0 YUCIECHHOCTH dKCIUTyaTalinoHHOTo niepconana ['9C.
Br160op rupoTypOHH 110 HOMEHKJIATYPHBIM I'padrKam.

OTBeTHI:

OTBeT BO3MOKHO HAlTH B JIEKLUAX IO KypCY.

BepHnslii otBeT: [ Ka10ro paccMaTprUBaeMoro THMna TypOuH HAMETUTh BapHAHTHI

"1 _1,mu [J, 006/MuH, IpH KOTOPBIX B OOJIACTH JOMYCTUMBIX peskumMoB 1o Q u H
npoektupyeMas ['9C pabdotana 661 ¢ max KIIJ[ mpu min 3arny6nenuu u konuyectse ['A.
Jlst u3BeCTHOrO Mara3ona u3MeHenus Hamopa [0 [] Jmo cupaBOYHBIM
JaHHBIM TOJIOMPAIOTCS BCE BO3MOKHBIE TUIIBI TUAPOTYPOUH, AJIs1 KOTOPBIX

O (mpen.)>[1_[100) u cootHomenue [1_T T/ He Gonee paKTUIECKOTO
OTHOLIEHUS.

6.6. BeiOop ruapoTypOHH 1O TJIaBHBIM YHUBEPCAIbHBIM XapaKTEePUCTHKAM.

OTBeETHI:

OTBeT BO3MOKHO HAalTHU B JIEKLMSX 10 KypCYy.

Bepnpiii otBet: ['naBHast yHuBepcaabHas Xapaktepuctuka ruaporypounsl (I'YX I'T):
CemelictBo Qpynkuuii 1Byx nepemenneix [([17) O u [([0) _[J - mpuBeneHHOi 4acTOTHI
BpAllleHHs U IPUBEIEHHOr0 pacxo/a (ModydeHHbIE IS FeOMETPHUECKH Noao0HbIX I'T ¢

O 1=1muH=1wm): O=0(' ;00" [1) - KII MmoaenbHO# TypOUHBI,
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7.7.

O=0(0 ;0" 1) - koaddunmenta kasutaum; [|_0=01(11"_[1;0)' []) - creneHn
OTKPBITHS HaIpaBJsttomiero anmapara; [J=[1(]' [];[)’ []) - yria yctaHoBk#H jomnacteir PK
(s I w IV I'T). I'maBHBIE yHUBepcanbHble XapakTepucTuku (I'Y X) ucnone3yrorcs
py noadope HATYPHBIX TYpPOUH, a TAK)Ke MPU MMOCTPOCHUU PabOUUX U SKCILTyaTalluOHHBIX
XapaKTePUCTHK TypOUH.

Br16op 3armybnenus 000py10BaHUs IO YCIOBUSIM €T0 OECKaBUTAIIMOHHON PaOOTHI.
OTBeTHI:

OTBeT BO3MOKHO HAWTH B JIEKIHUSX IO KYpCYy.

8.8.

Bepusriii otBet: OtMmertka pacrionoxxenust PK I'T qiist oGecriedenus ee GeckaBUTallMOHHOM
pabotsl onpenensiercs o Gopmysne: 1] PK=[] Hb ([1 Hb )+[]_[] PacueTHOE 3HAUCHHE
BBICOTHI OTcachiBaHus [|_[] onpenensercs Hanbosiee HEOIArONPUSTHBIM C TOUKHU 3PEHUS
KaBUTaMU peskuMoM paboTsl ['T 06opynoBanus (onpeaensercs o KaBUTallMOHHON
xapaktepuctuke — copmetenre | HB ([ HB ) u [1_[1 ({1 _HB ) npu pa3iuuaom uucie
paboraromux arperatoB ['9C). Haubosee omacHble € T.3. KABUTAIIMH PEKUMBI
(Tpebyrommmu HanOoIbIIETo 3aray0seHws ): paboTa OJJHOTO arperara ¢ yCTaHOBJICHHOMN
MotHocThio ipu otMeTke HITY; pabora 'DC ¢ ycTaHOBIEHHON MOITHOCTBIO MTPH OTMETKE
HITY; paGota Bcex arperaToB ¢ YCTAHOBJICHHOW MOITHOCTHIO ripu [ p~[l. Jlis JaHHBIX
PEXKHUMOB ITPOU3BOIUTCS OIpeIeJICHHE BHICOTHI OTCAachiBaHus [|_[ | u BeIOMpaeTcs
3HaueHue, ooecreynBaroliee 0ECKaBUTAMOHHYIO pa0OTy BO BCEX pPEKUMAX.

[TocTpoenue sHEpreTHUECKUX XapakTepucTuk ruapoarperata u ['OC B ueiaom.

OTBeTHI:

OTBeT BO3MOKHO HAlTH B JICKOUAX 110 KYpCYy.

9.9.

Bepnbplii otBet: Pacuet paboueil u pacxoaHON XapaKTEPUCTUK ITPOU3BOIUTCS HA
OCHOBAHMUU TJIaBHOM YHUBEPCAIbHON XapaKTEPUCTUKHU MOJIEJIN BEIOPaHHON THAPOTYPOMHbI
1 pabouel XapaKTepUCTUKH ruaporesepropa. B rpadax ykasaHbl 3Ha4€HHsI OTKPBITUS
HaMpaBJISIIOIIEro anmapara MOAEH, KI1Jl MOJIEH, IPUBEACHHOT0 pacxoa 1 yria
pa3BopoOTa JIoNAcTe|, ONpeAessieMble 110 IIaBHOW YHUBEPCAIbHON XapaKTEpPUCTUKE
MOJIEJIM B TOUKaX MepeceyeHns JMHUU n' 1, cooTBETCTBYIOMMX HaropaM Hmin, Hmax u
HpN c uzonunusimu ao u pu. Pesynbratel pacuera xapakrepuctuku HS = f(Na). B rpadax
1, 2 u 3 yka3aHbl 3HaueHHs KO3 GUIMEHTA KaBUTALUH G, KIIJ1 MOJIEJIN U IPUBEICHHOTO
pacxona, onpezensieMble 10 YHUBEPCATIbHON XapaKTepUCTHKE B TOUKAX IepeCceueHus
BBIILIE PACCMOTPEHHBIX JUHUU "1 ¢ u3oauHusAME o. B rpadax 4, 7, 8,9 u 10
MIpe/ICTaBJIeHbl PAaCUETHBIE 3HAUEHUSI pAacX0/a, KI1Jl arperata, MOLUHOCTH HaTypHOU
TypOMHBI, 3HaYE€HUE KIIJ1 TeHepaTopa U 3HaueHUe MOIIHOCTH arperarta. B rpade 5 ykazaHo
3Hauenne ZHB(Qa), onpenensiemoe 1o KpuBoi cBs3U HUXkKHETo Obeda . B rpade 6
3aIMCBIBAETCS 3HAYEHNE BBICOTHI OTCAChIBAHUS, BhIUMCIsieMoe. J{ist mocTpoeHust
AKCILTyaTallMOHHOMN XapaKTepUCTUKHU arperara uCIoJb3yloTcsl paboune XapakTepUCTUKU
arperara u BcioMorarenbHbie Xxapakrtepuctuku a0(Na), (Na), HS(Na). Okcrnnyaranmonnas
XapaKTepUCTHKA CTPOUTCS MTyTEM pacceueHus paboueil XapakTepUCTUKU arperara npu
ai=const, B pe3yJbTaTe 4ero noixy4arorcs koopauHarsl u3onunuit KITJ[ na
AKCIUTyaTalMOHHOMN XapaKTepUCTHKE.

[IpaBuna ynpasnenust pexxuMoM padoTsl Bogoxpanuauin ['9C.

OtBerTsI:

OTBeT BO3MOKHO HAaWTHU B JIEKLMSX 110 KypCYy.

Bepnpriii otBet: [IpomexkyTok BpemMeHH OT Hadajia cpaboTku Bogoxpanwmma ¢ [ HITY no
'YMO, a 3atem cHoBa 1o [ /HIIY Ha3bIBaeTCs IUKIOM peryiaupoBaHus BOXp. B
3aBHCUMOCTH OT NPOJOJKUTENBHOCTH || (PEeryiupoB.) pa3inyaroT: KpaTKOCPOUHOE
(cyrouHO€, HEZIENIbHOE); IITUTENBHOE (CE30HHOE, TOJJOBOE M MHOTOJIETHEE).

10.10. IIponmyck MakCHMAaIIbHBIX pacXxol0B yepe3 rupoysel. [lopsnok pacueTos.
MonenupoBaHe pacyeTHOTo rujporpaga.

OTBETHI:

OTBeT BO3MOKHO HAalTHU B JIEKLMX 110 KypCYy.
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Bepusriit otet: [Topsimok pacuera: [logbop ucxonHoi nHGOpMALUK 171 TPOBEACHUS
pacdera: PacueTHslii ruaporpad mputoka NPUHATHIN C 3aJJaHHON BEPOSATHOCTHIO
IIPEBBILICHUS; XapaKTePUCTUKA MPOIYCKHON CIIOCOOHOCTH I'MIpOY3ja B 3aBUCUMOCTHU OT
xapaktepucTuk Bb (Hannums moBepXHOCTHBIX BOJOCIUBOB U IOHHBIX BOJOCOOPOB;
XapaKTePUCTHKH MPOMYCKHOM criocoOHocTu I'IC; mponmycKHOW CIOCOOHOCTH LIUTI034);
Xapakrepuctuku Bb u Hb rugpoysina B 3aBucumocTu oT pacxoja; [IpaBuio ynpaBieHus
peKUMOM paboTHI BoJoXpaHmIuia (10 HanomHeHus Baxp 1o [JHITY; mocne npebimeHus
ypoBus Bb [1HITY); Kputepuii pabots! Baxp: Munanmanusanus pacxoqa B Hb
(0J_HBb—[I1111) Muaumanuzanus [1Bb ([ Hb—[1[1[]) [B Bb Henb3s HUUETO TOMKTS |
MopenupoBaHue pacueTHOTO ruaporpada BeceHHETO MoioBobs 0,1 — pacueTHBIN cirydaid
0,01 — noBepounsblit ciyuai [1_1=[1 (pacu ([, %))/[1_daxr [1_2=(C1_([1, %)—[]_ (pacu
(1, %) )86 400)/( (_—-0) daxr-86 400) [1_3=(_(, % (90 aneir))—1_(L1, % (10
nueit)))/ (0 (0 (90 amein))—0) (0 (10 greit)) AD_(0, %)=(0-0_(0, %))N(D_(mp.)
)-[1_([1, %), tie: [ — Ko PHUIUESHT THAPOTIOTHIECKON M3ydeHHOCTH [ | (TIp.) — YHCIIO JIeT
HAOJIIOICHUH 3a CTOKOM C YY4€TOM NPUBEACHUS K AmuTensHoMy psiay [ ([, %) —
pacdeTHOe 3HaYeHHE HEOOXOMMOM BEPOSITHOCTH IpeBbiiieHust pacxoga All_([],
%)=1,2—1,25-11_([J, %) — rapanTupoBaHHasi MOIIPaBKa JjIsi COOpYyxeHuit [-ro kiacca
[1_([1, %) — nonpaBka Ha BHJI TEOPETUIECCKOW KPUBOH 00ECIICUEHHOCTH

11.11. 3umMHuU# pexum pek. 3aTopbl U 3aK0pbI Ha pekax. YueT 0cCOOEHHOCTEN 3UMHETO PeXXUMa

npu npoexkrupoBanuu ['DC.
OTBeTHI:

OTBeT BO3MOKHO HAWTHU B JIEKIHUSX IO KYpCY.
BepHblii oTBeT: 3UMHUI NEpUOJT ONPEAEIISETCS C MOMEHTA Iepexoa TeMIIEPATypPhl
Bo3ayxa uepe3 0°C u HIbKe A0 MOTHOTO OYMILEHUS peKH 0TO Jbaa. OcoOEHHOCTH:
[lepexox ¢ TOBEPXHOCTHOTO K MOJ3EMHOMY MTUTAHUIO PEKH (3UMHHIA CTOK — 8-12% oT
CpeIHeMHOroJieTHer0); Hannune moBepXHOCTHOTO U BHYTPUBOAHOTO Jibjia (1IIyTa,
JOHHBIN Jiex); OTinuue pexuma ypoBHEN PeKH B 3MMHUX YCIOBHUSX OT JIETHUX IIPU
OJIMHAKOBBIX pacxoAax. 3UMHUM nepuoa aenutcs Ha TpH (assl: JIbgooOpa3oBaHue
(Temmneparypa Bo3nyxa nepexoaut uepe3 0°C, TypOyseHTHOe JBUKEHUE BOJBL,
MIPOUCXOJUT OXJIaXKIACHUE, TeMIIepaTypa najiaeT, jJe]l HAauMHaeT 00pa30BbIBATHCS HA JHE
pexu npu V<0,5-0,6 m/c); Jlemoctas; Bekpoitue. Ilpouecce apa000pa3zoBanus:
JIbooOpa3zoBaHue HauUMHAETCS Y OeperoB, U3-3a MEHbLIEH IITyOHHBI TOTOKOB OoJiee
opIcTpoe oOpazoBanue baa; [llyra (kpucTamibl Jibaa BO B3BEIIEHHOM COCTOSIHHH )
JBUXKETCS 110 BOJHOM MOBEPXHOCTU U HAXOJAUTCS BO B3BELIEHHOM COCTOSIHUM B TOJIILE
BOJIbI; [lepeoxiiakienHas Boja mpuMep3aeT K JHy, 00pasyeTcs TOHHBIN Jien; JIHO peku
HMMEET MOJIOKUTEIBHYIO TEMIIEPATYPy, JOHHBIN JIe/] IOJTANBAET U BCILIBIBAET.
OO6pazoBaHue JibJla HAUMHAETCS B YaCTH PEKU C HAUMEHBIIUMHU CKOPOCTSIMH TeueHUs (y
OeperoB CKaruIMBaeTCs 1Iyra, o0pasyeTcs jiel) — HacTylaeT JIEJOCTaB. 3axop —
3aKyIopKa KMUBOT'O CEUEHHUs PEKU B MIEPUOJI OCEHHETO JIe10X0Aa (IPOUCXOAUT B MECTax
cyxeHus pekn). [IpuBoauT Kk 0ceHHUM HaBOJHEHUAM. JlaThl yCTaHOBIIEHUS JIEISHOTO
MTOKPOBA MEHSIOTCA T'OJ] OT To/a U 3aBUCAT OT: Temmneparypsl Bo3ayxa; Pacxona Boabl.
Brustaue co3manus BogoXpaHINIL Ha Tipotiece jJeaoctaBa: Hmwke 'Y, oGpa3zyromero
BOJIOXPaHWJIMIIE: JIEIOCTAaB HACTYIAET MO3XKe, YeM B ecTecTBeHHbIX ycioBusax (I'2C nubo
BOJOC/IMBHAs MIIOTHHA cOpackiBaeT B HB Teryro Boay); BCKphITHE PEKU MPOUCXOAUT
no3xe. B BopoxpaHMIHIIE: T03XKe MIPOUCXOIUT JeI0cTaB (M3-3a 6osiee BBICOKOH
TEMIIEPATyphl BOJIbI); BCKPHITHE BOJOXPAHUIIUINA TPOUCXOIUT MO3kKe (M3-3a OTCYTCTBUS
JIe10X0/1a — JIeJ] He YXOJHUT BHU3 10 PEKE U TaeT B BojoxpaHunuine). Jlen B
BOJIOXpaHWIHIIax okasbiBaeT gasienue Ha I TC — 20-50 1/mm.

12.12. Br160op pacueTHBIX THAPOJIIOTUYECKUX YCIOBHM /it poekTupoBanus ' 9C,

paborarommx B Enqunoit Dueprernueckoit cucreme Poccun.
OTBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
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Bepusiii orset: Ilopsanok pacdera: [lns Bcex CyLIECTBYIOIIUX, CTPOSILIUXCS U
npoekTupyembix ['DC sHEepreTHYecKoi CUCTEMBI YCTaHABIMBAIOTCS TUIPOJIOTHYECKUE
XapaKTEPUCTUKHU CTOKA UCXOs U3 COBMECTHOIO NepHo/ia HAOIIOJEHUM 3a CTOKOM Ha BCEX
I'DC snepreTuueckoil cucteMsl; Omnpenensercss pacyeToM X0]1 U3MEHEHUS
sHepreTrdeckoi otgaun I'OC Ha cymecTByronmx U npoektupyemsix I'9C
SHepreTudeckoil cuctemsl; 1o mosyyeHHbIM 3HAYEHUAM SHEPTeTHUECKON 0Taun
CTPOATCSI KpUBBIE 00E€CIIEUEHHOCTH 3aperyIMpOBaHHON HepreTuueckoi otaauu Becex I 9C
(romoBbIe, CE30HHBIE, MEKCHHBIE).

13.13. TADC. Knaccudukanus I'ADC. KITI T'ADC.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
Bepublii otBeT: ['napoakkyMysupyromas 3J1eKTpOCTaHIUs — THIPOIEKTPOCTAHIUS,
paboratomiast Ha Boje, nepekaunBaemoit u3 Hb B Bb. ®ynkius: nepepacnpenenenme Bo
BPEMEHH 3JIEKTPO3HEpruH, BeipadaTeiBacMoii TOC u ADC, paboTtaromumu B 6a3UCHOM
peXuMe, B COOTBETCTBUH € TpaKOM Harpy3ku sHeprocucremsl. Kimaccudukarmst: I1o
cxeMmaM akkymysnpoBanus '”ADC npocToro akkyMyJaIupoBaHus - WK «aucteie» 'ADC,
XapaKTEepHBIM MIPU3HAKOM KOTOPBIX SIBJISETCS MIPAKTUUECKU [TOJIHOE OTCYTCTBUE IPUTOKA
BOJIbI B BepxHUil BogoeM. Takas cxema ucnosb3yetcs Ha OonbimHcTBe [TADC
(manpumep, 3aropckas [[ADC — 1200 MBT). TADC cmemannoro tuna - wiu ['9C-I'ADC,
C MIPUTOKOM BOJIbI B BEPXHUI1 BOZ0EM, ITPU CPAOOTKE KOTOPOTo B TypOMHHOM PEXHUME
o0ecrieunBaeTcs IOTOTHUTENbHAs BBIpaboTKa snekTposHeprun. 'ADC ¢ HenmomHOU
BBICOTOM MOAKA4YKHU BOJbI B BepxHui BogoeM Takue 'ADC ucnons3yrores npu
nepeOpoCcKe CTOKA M3 OJTHOW PEKU B JAPYTYIO MTyTEM 3aKauKH BOJBI HACOCHOM CTaHIUEH B
BEPXOBOM BOJIOEM Ha Bojlopasjeiie u copoca ee yepes arperatsl ' 9C B HU30BOH BOJ10EM
Ha JIpyroil peKe, a TakKe IPHU YCTPOMCTBE HA PEKE JIBYX PSIIOM PACIIOJIOKEHHBIX
BOJIOXPaHWJIMIL C Nlepekaykoi Bojibl arperatamu ['’ADC 13 BepXHEro BOJJOXpaHMINIIA HA
peKe B caMblii BEpXHUI BOJIOEM, pa3MELICHHBIN Ha 00Jiee BBICOKUX OTMETKaxX, U cOpoCcoM
BOJibI yepe3 arperatsl ' ADC B HIDKHee BogoxpaHuiuine Ha peke. Koapdunument
nosiezHoro aeiicteust TADC (KII/ nukna) ais TADC npocToro akkyMynupoBaHUs
XapaKTepu3yeTcsi OTHOLIEHUEM PHEPruu O T, BBIPAOOTaHHOH B TYpOMHHOM peXUMeE, K
sHepruu D H, 3aTpaueHHoi B HacocHOM pexkume: KITJ[ nukna TADC yuutsiBaet Bce
NOTEpU PHEPTUM B TeueHue 1ukia, skmoyas KITJ] rugpocunoBoro o6opynoBanus
(TMapaBIUYECKUX U 3JIEKTPUYECKUX MAIIWH) U THAPABINYECKHE TOTEPU B BOJOBOIAX,
npoToyHoM TpakTe 31aHust [[ADC B TypOMHHOM U HACOCHOM peXHMax.

14.14. OcobennocTu 3xoHOMHueckoro odocHoBanus ['’ADC.
OtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
Bepusiit otBet: 1. I1pu onenke TormmBHOro 3¢ pexra TADC HE06X0IMMO YUUTHIBATh HE
TOJIBKO SKOHOMHUS ToriuBa oT paboTsl 'TADC B reHepHupyrolieM pekuMe, HO U 3aTpaThl Ha
TOITUBO. DTH 3aTpaThl MOJICYUTHIBAIOTCSA UCX01s U3 3arpy3ku TOC, paboTaromuX HOUbIO
C MOHMXEeHHOHU Harpy3koil. Pacxon Ha norpysky 0,25-0,27 xr y.1./kBt - u. 2. TADC,
JI0Tpy>Kasi HOUbl0O HEMaHEBPEHHOE 000pyI0BaHKE, MTOBBIIIIAET MAaHEBPEHHOCTD
SHEPreTHYECKON CUCTEMBI, YTO, B CBOIO OYEPE/Ib, MIOBHIIIAET HA/IEKHOCTh U Ka4eCTBO
sHeprocHabxenus. Ouenka 3¢pdexra npousBoautcs no 3arparam B KOC npu ux pexume
coBmecTHO ¢ TADC u 6e3 Hux. JlononHuTtensHbIe 3aTpaThl B Bapuante 6e3 ADC:
JlononHurtenbHbIH peMoHT 00opynoBanus KOC 3a cueT 0CTaHOBKHM U ITyCcKa
o0opynoBanusi; CHU)KEHHE MPOYHOCTHBIX KAUeCTB METaJUIa IIPH YaCTOM U3MEHEHUU
TeMieparypsl; IloBblieHne n3HOCa, CIEACTBUEM KOTOPOTO SIBJISIETCS TOBBILIECHHE
aMOpTH3aluu 000pyI0BaHUS; Y BEIMUEHUE MPOCTOSI 000PYIOBAaHUS 32 CUET YBETUUCHHUS
4acoB KallUTaJIbHOIO U aBapUHHOIO PEMOHTA.

15.15. Ocob6ennoctu Bei0Opa obopynoBanus ['ADC. Pacuernsrit Haop 'TADC u ero

OIpe/CIICHUE.
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OTBETHI:

OTBET BO3MOXHO HAaWTHU B JICKIIUSIX 11O KypCY.

Bepnpiii otBet: 1. Cnetyer cTpeMUThCS K YBEIMUEHUIO eAMHUYHON || (arp.) Ecim ns
I'DC ectb orpanudeHue 1Mo odecrneuyeHruo cCaHuTapHoro pacxoza [ (can.), To st TADC
orpanuuenuem Oyzner [] PK* 1[I npu 3aganHOM pexumMe Harmopos. 2. [Ipu u3BectHoM
Harope, Tine rugpomMamiiebl ¥ L1 PKALIL [ (110 ycioBUsIM H3rOTOBIIEHUS U JOCTABKH)
BbIOOp 06opynoBanus 'ADC cBoauTCs K onpeaeneHuo n, [06/MuH| arperara B
COOTBETCTBUHM ¢ [ | (pacu.), Kak B pexHMe 3apsi/ia, Kak U B peKUMe pa3psajaa. Y TOUHEHHUE
1 (yer)*I'ADC no obopynoBanuto Vicxoanas nHGpOpMAIUs: - MOITHOCTh M XapaKTepHBIC
pexxumbl I'ADC nipu 3apsiae U paspsizie; YJHEPreTHUECKUE XapaKTEPUCTUKHU THAPOMAILVH B
oboux pexxumax; KI1/] ;1. MamuH B IBUTATEIBHOM U TEHEPATOPHOM PEXKUMAX; MOJIC3HBIN
o6wem Bb u Hb; motepu nanopa B Bogonoasosnux coopyxenusx; KITJI TADC B o6oux
peXHUMax; KpUBbIE CBA3EH YpOBHEH ¢ 00beMaMU pe3epByapoB (IIpU YCIOBUU ABYX
3aMKHYTBIX PE3€pBYapOB)

16.16. Oxpana BOJHBIX PECYPCOB OT 3arpsA3HEHUs M ucTouleHus. [lokazarenu cocTosHus BOI.
VYuer kauecTBa BOJbI IpH NpoekTupoBanuu ['OC.

OTBETHI:

OTBeT BO3MOKHO HAlTH B JICKOUAX 110 KYpCYy.

Bepnpiit otet: [loa 3arpsa3HeHUEM TOHUMAETCA U3MEHEHUE COCTOSTHUSI M CBOMCTB BObI
MIOJ1 BIUSTHUEM aHTPOIOT€HHOTO (aKTOpa, IPU KOTOPOM BOJa CTAHOBUTCS YACTHYHO JINOO
MIOJIHOCTBIO HETIPUTOHA JUIsl OAHOTI'O MJIM HECKOJIBKUX BHUJIOB BOJIOIIOJIb30BaHUS.
3acopeHue — MOCTYIUIEHHE B BOJIOEM HEPACTBOPHUMBIX IIPEIMETOB, TPAKTUYECKH HE
M3MEHSIONIUX KauyeCTBO BOJBI (JIpeBECHHA, CTPOUTENIbHBIA Mycop, 1J1ak). Mcromenue Boa
— CHUKEHUE KOJIMYECTBA BOJIbI B BOJOEME, TPOUCXOAIIEE 110 BAUSIHUEM aHTPOIIOTEHHOMN
NESITEIbHOCTH U HOCSIIee YCTOMUUBBIN XapakTep. CTeneHb 3arpsi3HEHUs! BOJIHBIX
HMCTOYHUKOB OMNPEIEIAETCs KOHLIEHTpAlKel B BOJE BPEAHBIX IPUMECE 1 OLIEHUBAETCS
TpeOOBAHUSAMU OTpPACIIEH HAPOTHOTO XO3AUCTBA: PHIOHOTO, X03.-[TUTHEBOTO, KYJIBTYPHO-
OBITOBOTO BOZIOMIONB30BaHus (pekpearusi). Ilokazatenu cocrosinus Boabl: [1JIK BpeaHsx
BELIECTB B BOJIE (cucTeMa pa3paboraHa MUHHCTEPCTBOM 3/IpaBOOXPAaHEHUS], OXBAaTHIBAET
IIUPOKUN KPYT XUM. BEIIECTB, KOTOPBIE MOTYT MONACTh B BOAY); buoxumuueckas
notpebHocTh B kuciopoze (bBIIK) — yka3piBaeT Ha cosepkaHue B BoJie KUCIOPO/a,
HE0OXOIUMOTO ISl OKUCTICHUS] HAXOAIIUXCS B BOJIE OPraHMYECKUX 3arps3HSIONIIX
BemiectB. st ObIToBBIX cTOUHBIX BOJ BIIK cTabmibHa 1 3aBUCUT OT HOPMBI
BOJIOTOJIb30BaHUA Ha oiHOTO yenoBeka: 50 (weyt)/uen - BIIK = 600-800 mr/x; 100-300
(veyt)/aen - BIIK = 400 mr/m; 400 (swveyt)/gen - BITK = 150-200 mr/n. TloBsimenue
COJIEpKaHUs KACIOPO1a IIPOU3BOIAUTCS 3a CUET adPALMU — B3aUMOJIEHCTBHUS BOJBI C
Bo3ayxoM. B HB I'DC koHueHTpauus Kucaopo/ia BCeria BhIllle 3a CUET NepEeMEIINBaHUS
BOJBI C Bo3ayxoM. 3. 3amax [6ami] 0 — oTcyTcTBHE 3amaxa; 2 — ciaalblif 3amax; S5 —
cwibHbIN 3anax. 4. [Tpuskyc. 5. [TnaBatomue npumecu [1_1 - TIJIK

O 100/ 0+(0 2= 3 ), rae [1_3 — KOHIIEHTpAIHs 3arPSI3HSIONIETO BEIIECTBA BBIIIIE
BbIOpOCA CTOYHBIX BOJ; (Q — pacxoj BOABI B peKe; ( — pacxo]l BbIOpoca CTOYHBIX BOJI; O —
kodpuuneHT cMemuBanusi. CrnocoOHOCTh PeKH K CAMOOYHILEHHIO OCYIIECTBISETCS O
neiicreuem cienyrouux akropos: ConHeuHas paguanus; JleareabHocTh
MUKPOOPIaHNu3MOB; [lesSTeNbHOCTh BOJHOW pacTUTENbHOCTH; OKUCIEHHE 3a CUET
TypOyneHTHOU quddy3un (mepemMernBanus).

17.17. CAIIP I'DC. Haznauenne CAIIP I'DC. CtpykTypa cucTeMbl aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHHUS.
OtBeThI:
OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepusliit otBer: Cucrema aBromatusupoBanHoro npoexkruposanus ['9C (CAIIP I'DC) —
KOMIUIEKC CPECTB aBTOMAaTH3alllH, B3aMMOCBSI3aHHBIX C MOJpa3/ieIeHUEM TPOESKTHON
OpraHU3aIMH WIH KOJIJIEKTHBOM MOJIb30BaTeNeH (CHEIMAINCTOB), BBITOIHSIIOMINX
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aBTOMATHU3MPOBAaHHOE ITpoeKTHpoBaHue. CTPYyKTypa CUCTEMbI aBTOMATU3UPOBAHHOTO
npoekTupoBaHus (i yaera onbita ctp-Ba [DC): [loa kommiekcom cpencTs
aBTOMATH3alMY MPOCKTUPOBAaHUS: MaTremMaTndeckoe 00ecreueHne — TeOpUs U METOJIbI
aBTOMaTU3UPOBAHHOTO ITPOEKTUPOBAHUS 00BEKTOB IPUHATOrO Kiacca; TexHuueckue
cpexactsa (obecneueHue) — TEXHUYECKHE CPEACTBA IS pueMa, 00paboTKH, XpaHEHHS U
nepenaun uHdopmaiuy; [IporpaMmel, peaausyronue NpoeKTHbIE MPOLEAYPbI U Ollepalun
IO YIIPaBJICHUIO MPOLIECCOM IPOEeKTHpOoBaHus ; HdopManmonHoe obecredeHme —
nH(pOpMaLMOHHbIE 0a3bl; SI3bIKU TS IPE/ICTaBIEHUs] 00bEKTa IPOSKTUPOBAHUS, OOLICHUS
MOJIb30BATENICH C CUCTEMOM, MPOrPaMMHPOBAHNUS — TMHIBUCTUYECKOE 00ECIICUEHHE;
OpranuzannonHas cxema npouecca npoektuposanusd. K. 1 oTHocsTCs MaTemaTH4ecKue
METObI, MOJIEJIH, AITOPUTMBI, TIPEACTABICHHBIC B 3aaHHON (hopMe 1 HeOOXOAUMBIE AJIs
BBIIIOJIHEHHUS aBTOMAaTU3UPOBAHHOIO IpoexktupoBanus; Ilox n. 2 noHumaercs
COBMECTUMOCTb B3aUMOCBSI3aHHBIX TEXHUYECKUX CPENCTB, IPEIHA3HAYEHHBIX JUIS
BBITIOJIHEHUS aBTOMAaTU3UPOBAHHOIO IPOEKTUpoBaHusa. K HeMy oTHOCATCS:
BBIUHCIIUTENbHAS TEXHUKA; allllapaTrypa, CONpsHKEHHAas! ¢ JUHUSAMU aBTOMaTU3alNN;
cpezacTBa 0OTOOpaKeHUsI U JOKyMEHTUpoBaHus nHpopmauuu. K 1. 3 oTHOcHTCS
COBOKYITHOCTh KOMITBIOTEPHBIX IIPOTPaMM, HEOOXOJUMBIX IS aBTOMATH3HPOBAHHOTO
IIPOEKTUPOBaHMsI cocTosAmas u3: CHCTEMHBIX IIPOrpamMMm, NPEIHA3HAYEHHBIX JJIs
OpraHusanuu Komiiekca padot; [IporpamMmmsl, mpoOIEMHO OpUEHTUPOBAHHBIE HA
BBINOJIHEHUE ONPEAETICHHBIX POEKTHBIX MpoLeAyp (MaKeT NPUKIIAJAHBIX IPOrpaMm);
CepBucHoe nporpammuoe ooecriedenue. K 1. 4 OTHOCUTCSI COBOKYITHOCTh
IIPEJCTABICHHBIX B OIIpeesIeHHON (opMe JaHHbIX, HEOOXOAUMBIX JJIS1 BBIIOJHEHUS
aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBaHUsI. MacCUBbI CIIPaBOYHO-HOPMATUBHOM U
TeXHoJIorn4eckoil nupopmanuu; MaccuBbl nHpopManuu 00 00bEKTE MPOSKTUPOBAHUS.
I1. 5 nenutcs Ha 3 Tpynmbl: S3bIKK IPOrpaMMUpPOBAHUS; SI3bIKU ONUCAHUS OOBEKTOB
IIPOEKTUPOBaHMSI; SI3bIKN yIIpaBIeHHs IPOEKTHBIM IIpoLieccoM. B cocras 1. 6 BXOIAT:
IlepedyeHp yuacTBYIOIKX B IPOCKTUPOBAHUM Oopranu3anuii; @opma npencraBieHus
pE3yJIbTaTOB NMPOEKTUPOBaHUs; [TopsAI0K paccMOTPEHNUS IPOEKTHBIX TOKYMEHTOB,
HEOOXOIMMBIX JJIsl aBTOMATU3HUPOBAHHOTO TPOEKTUPOBAHMSL.

18.18. Knaccudukanus 3a1a4, perraeMblx Npu apToMatusanuu npoektuposanus ['9C.
DddekT ot ucnonn3zoBanus CAIIP.
OtBeTsI:
OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
Bepusriit otBet: Knaccudukanus 3aaad npu ucnosib3zoBanuu CAIIP: Pacuerst o
¢dbopmynaMm; 3aiaun MateMaTudeckon ontumusanuu; [IpeodpaszoBanue u 00padboTka
cUMBOJIbHOM nH(popmaruy; [IpeoOpasoBanue u 00paboTka rpaguueckoil HHPoOpMaLny;

Brinyck TexHU4eCKON JOKyMeHTaluu; AHaau3 padoThl IPOEKTUPYEMOTO 0OBEKTA UIIH €TO

HOACUCTCMbI (I/IMI/ITaI_II/IOHHOG MO,Z[eJ'II/IpOBaHI/Ie); CuHTE3 ONTUMAITBHBIX MMPOCKTHBIX

pelieHnii Ha ypoBHE 00beKTa B 11esioM. Bubl npoextupoBanusi: HeaBTomatusnpoBaHHOE

(uenoBek); ABTOMaTHU3UPOBAHHOE (YENOBEK + KOMIBIOTED); ABTOMATHYECKOE (paboThI
OCYIIECTBIISIOTCS MPAaKTUIeCKH 0e3 ydactust uenoBeka). Ocodennoctu CAIIP:
HTepaniioHHBIN XapakTep NpoeKTUpoBaHus; Heo0XoauMocTh yBA3KH OTAETbHBIX
pa3zesioB NPOEKTUPOBAHUS APYT ¢ Apyrom; Hamudre cyObeKTUBHBIX (PAKTOPOB, HE
MOJIIAIOIIUXCS IKOHOMUYECKOH OIEHKE (ITPUMEp: MOCIEeICTBHS CO3AaHUs
BOJIOXPaHUJIHIIA).

19.19. IlonsTHE BHITECHSIOLIEH, pabodeil, Ce30HHON AyOIMpYIOLIEeH U yCTaHOBICHHOM

mortHocTu ['2C.
OtBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepusliii otBet: [ToHATHS BBITECHAIONIEH, paboyeii, ce30HHOM (ayOnupyromiei) u
ycraHoBieHHoU MomHocTy ['DC. Onpenenenre MourHocTy 3aMentatomiei TOC:

BrrTecHstomas — MOIITHOCTb, KOTOpast MOXKET 3aMCHUTL B 2C YCTAHOBJICHHYIO MOITHOCTDH
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JPYToi AIIeKTpuUYecKor cTanium; Pabouas — MakcuManbHas MOLTHOCTB, ¢ KoTopoit ['9C
pabotaer B rpaduxe Harpy3ku IC ([ _(pab.)=[] (yct.)—All pe3 (=10%)). CezoHHas
(mybmupyromias) — ycranasiauBaetcst Ha ['9C ¢ HeOONMBIIUM BIXP., HE CHOCOOHBIM
AKKyMYJUPOBaTh BECh MABOJAKOBBIN cTOK. OHa He BhITeCHsIET MoHOCTh TOC u3 rpaduka
Harpysku, a ycTaHaBIMBaeTcs Juisl S5koHoMuM Torusa ([N 1=0). YcranoBneHHas — Ta
MOIITHOCTh, KOTOPYIO MOXKET BbIAaTh 00opyaoBanue I'OC.

20.20. DTarmbl pa3BUTHS BOJHOTO XO35HCTBA.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 KYpCYy.
Bepnsriii orBeT: Kpurepuii: MunnMyM pacueTHbix 3aTpar X3 BXK<Z3 (3am.)
3kommiekc+3(comyTcTB.(@meponp.)<xX3 (3am.) COmyTCTBYIOIIMMH CIYUTAOTCS
MEPOIPUATHS HE BKIIIOUYAIOLIUECS B CMETY, HO BO3HUKAIOIIUE B CBSI3U CO CTPOUTEIHCTBOM
KOMILJIEKCA ¥ He00XOAUMBIE /IS €T0 A(PPEKTUBHOTO HCIIONIb30BaHMs: [ HIposHepreTika —
JIDII u I1C; BoaHblil TpaHCIIOPT — TPAHCTIOPTHOE OCBOEHHUE BIXP. (CTPOUTEIHCTBO TOPTOB
u npuctanei, nogaepxka YHC — ypoBHS HaBUTALIMOHHOM cpabOTKNM); PHIOHOE X03511CTBO
— MOJTrOTOBKA HEPECTHIIUII.

21.21. dusuka NpuIMBOB U OTJIMBOB.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
Bepunpiii otet: [IpuinB 1 0TJIMB — epuoAnYecKue KoeOaHus ypOBHS OKeaHa UITd Mops,
SIBJIAIOILIMECS PE3yIbTaTOM Bo3eiicTBUs npuiauBHbIX cuil JIyHsl u Connua. [lpunuBHbie
KoJ1e0aHusl UMEIOT ePUOIUYHOCTD: IONYCYTOUHbIe — 12 u 24 MuH; cyTouyHbIe — 24 4 48
MUH. (TIPWIMB CMEHSET OTIUB 4 pa3a B JIyHHbIC CyTKH) (JIyHHBIN Mecsil 29,53 cyTok)
Benuuuna npunusa (A) u amruintyna npuiusa (A/2) CylecTBEHHO OTIUYAIOTCS 110
Bpemenn: (L_(L_DOD)ND_D0 ) =14,7 cyr - ¥ nyHHOTO Mecsinia) XapaKkTepHbIe
MOJIyCYTOUYHBIE MPHIKUBBI: CU3UTUHHBINA MPUIMB — Max MOTYCYTOUYHbIN MPUIUB MpU
MOJTHOJYHUH U HOBOJTyHHHU; KBajpaTypHBIi MPUIMB — mMin MOIXYCYTOYHBIN MPHIIUB B
IIEpBOM U TpeTbel ueTBepTH JIyHbl. XapaKTepHbIE CyTOYHBIEC IPUIUBLL: TponuyecKkuii
MPWINB — MaxX CYTOYHBIN MPUIIUB IIPU SKCTPEMAJIbHBIX CKJIOHEHUAX JIyHBI;
DKBaTOPUANIbHBINA NPUINB — Min CYTOYHBIN MPUIIMB IPU HYJIEBOM CKJIOHEHUU JIyHBI.
Amnoreit u nepureit JIynsl: Haxoxxaenue JIynol B HanOosiee yjaneHHol oT 3eMJIH U B
Haunboee 01M3KoN K 3eMiie TOUKaxX OpOUTHI, COOTBETCTBEHHO.

22.22. TeopeTuuecKkuil 1 TEXHUYECKHUI MOTEHIIUAJ TIPUIINBOB.
OTBeThI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
Bepnbplii otBeT: OnpeneneHue NOTEHIMAIBHON MOIITHOCTH U BaJIOBOTO MTOTEHIIAAJIA CTBOPA
[19C: Pabota P, coBepiaemasi NpuiIvMBOM 3a NPUJINBHO-OTIMBHBIA IIUKII:
[1=01/2-1111-10,05-[ 10) "6 [x[x] rae A — BbIcOTa IPUJIMBA; S — IUIOIIAh OTCEYCHHOTO
Bogoema; 10,05 — ynenbHBIN Bec Mopckoi Bojwl [kKH/M?]. Pabota, coBepiiaemast
pwIMBOM 3a cyTku: 3,87 P [loTeHuManpHas MOLUTHOCTD IPUIINBA:
[ nm=(3,87-1172-11-10,05- [[10) ~6)/(2-24-3600)=225-11 (cp.)"2-[], [kB1] ((cyrounas
paboTa)/(IpoI0KUTENBHOCTE CYyTOK)) [loTeHImanpHas 2HEpTus MPHUIMBHOTO OacceifHa:
D (mot.)=8760-225-1172-11=1,97- [10)] ~6-CJ (cp.)*2-[1, [kBT-u] Texuuueckuii
noteniman [19C ouennBaercs =~ 33,3% nmOTEHITMATBHOW SHEPTHH, T.K. 3HAUUTEIIbHAS €€
YacTh HE MOXKET OBITh MCIIOJIb30BaHAa BCIIECTBHE CHIDKEHUS Haropa U APyrux noTepb
sHepruu. TexHuyeckuit sHeprernyeckuit norexuan [19C:
D (tex.)=0,34-3 (mot.)=0,34x1,97-10"6-] (cp.)"2-1", [kBT-4]" wmu
D (1ex.)=0,67-10"6-[1 (cp.)"2-11", [kBT-u]" Ilpu A = 5,44 M onTUMAaNbHBIA HAYaJIbHBIH
Hamop 2,5 M, To B 00111eM cllydae HavyanbHbIi Hanop: [ (Hau.)=(2,5-11)/5,44=0,46-T]
PacuertHnslit pacxon, onpenenensbiii B 250 m*/c, To B 00111eM cilydae Ipu M0
Oacceiina S, km?: [1=250 [1/5,44 [1=46-11[1 VYcranoBnenHas MomHocTb [19C (¢ yaeTom
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cpeanecusuruitnoro npuiausa k = 1,23):
L (yer.)=7-U11=7-1,23-46[] cp-1,23-0,501 cp=243-[] cp™2 [, "[xBT]"

23.23. IlpunusHsie dtekrpoctaniiu (I19C). Cxemsl u pesxxumbl padotsl [I9C. OcobenHocTH

KoMnoHOBKHY 3manuii [19C.
OTBeTHI:

OTBeT BO3MOKHO HAWTHU B JIEKIUSX IO KYpCYy.
Bepnpiii otBet: [Ipunusnas anexrpoctanuus (I19C) — rugposnekTpoctanuus,
MCIOJIBb3YIOUIAs 1S TOJTYYESHHS 3JIEKTPOIHEPTUH HAMOP, 00pa3yroIIuiics MeX1y MOPEM U
OTCEYEHHBIM OT HETO 0ACCEHHOM BCIIEICTBUE MPHIIMBHO-OTIUBHBIX KOJIEOaHUN yPOBHS
Mops. HeoOxomumele ycnoBust st cozaanus [19C: V3kuit 3anuB; bonbimas miomans
3epkana 3ammuBa. Cxema u pesxxumbl padotsl [I19C: OgnobacceitHoBbie: OTHOCTOPOHHETO
nericteus; JIByxcroponHero aeictBus (a). MHorob6acceliHoBbIe (0).

24.24. Anroputmsl paboTtsl [I19C 0AHOCTOPOHHETO U IBYyXCTOPOHHETO JACHCTBUSI.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
BepHblii 0TBeT: ANTOPUTM ONpeIesieHUs apaMeTpoB pexkuma padbotst [19C
omHocroponHero neicteus: if [_CNIIDC )0 [0 (mycek.)Marp. ),[]_O D MNarp. ) ] then
C_OANTIDC)HO [H_OHOH,0_ D00 ] and AN (6acc. )=h_(T1—1)"(6acc. )—Ah(1)
O_0OMIIDC )=0 and if &_[1™M(mop. )<h_(T1—1)*(6acc. ) then h_[1"(bacc.
)=h_(L1—1)*6acc. ) h_[1"(6acc. )=h_[1"(mop. ) end if end if [ns a¢ddexkTuBHOI pabOTHI
I19C nomkHO cobmoaaThes cooTHomenue: [ >0 (myck.)Narp. ) rme [ - cpeanee
3HAYEHUE AMILTUTY/bI IPUINBA. ANTOPUTM ONPEEICHUS TapaMeTPOB peXrMa paboThl
[13C aByxcroponnero aevicteus: if |[[1_COANIIDC) |0 [0 (myck.)™(arp. ),[)_D 0" (arp. )
] then O_OANIIDC )0 [D_CIC0L,0_CO00 Jand if O_CATIDC )>0 then £ [17(6acc.
)=h_([1—1)(0acc. )—Ah([]) h_[1"(6acc. )=h_([1—1)"(0acc. )+Ahr([1) end if [I_CINIIDC
)=0 end if [{ns apdextuBnoit padbotsl [I19C nomkHO cOOMI0IaTHCS COOTHOIICHHE:
[1>2[]_(myck.)™(arp. ) rae [ - cpejiHee 3HAUEHHE aMILIATY Il IPUITUBA.

25.25. OCcHOBHBIE OTJINYUSI MAJIOW TUPOIHEPTETUKU OT TPAAUIIMOHHON THAPOIHEPTETUKH.
OTBeTHI:

OTBeT BO3MOKHO HAlTH B JIEKIUSX IO KYpCY.
BepHnriii otBeT: Manas rugposnepreruka (MI'D) — ucnonabp3oBaHre MEXaHUUECKON
SHEPTUH €CTECTBEHHBIX U UCKYCCTBEHHBIX BOJOTOKOB ¢ oMolbio Manbix '9C. Manas
I'DC — nmpoMbIIUIEHHOE TIPEANPUSITHE, OCYIIECTBIISIONIEE MPEe0Opa3oBaHUE MEXaHUIECKOM
SHEPI'UU BOJIOTOKOB B AJIEKTPOIHEPIHIO, OTIIMYaroIeecs 1o TpaguiuonHoi I'9C Gombiueit
yHU(pUKauen o00opy10BaHUS U aBTOMaTH3alMell MPOU3BOACTBEHHOIO IIpOIEcca.
HcTouHMKH SHEPreTUYecKOoro MOTeHIuana Majnon ruAposIHepreTuk: OTKPBITHIE U
3aKpbIThIE BOJOTOKH (MCKYCCTBEHHOI'O U €CTECTBEHHOT'O IIPOUCX0K/IEHUS ), PECYPCHI
MaJIbIX U CPEIHMX PEK, YUaCTKHU KPYMHbIX pek; Mainbie '9C Ha cymiecTByronmx
Bogoxpanmiuiiax; Mansie ['DC Ha nepenanax kaHanoB: (kaHaia uM. MockBbl, Bosro-
banT); [IpombltieHHBIE, KOMMYHATIBbHO-OBITOBBIE, CEIbCKOXO03SHCTBEHHBIC U
BOJIOXO35IIICTBEHHbIE CICTEMBI.

26.26. Knaccugukanus mansix ['OC.
OTtBeTHI:

OTBeT BO3MOKHO HAaWTHU B JIEKLMSX 110 KypCYy.
Bepwnrriit orBet: Knaccudukanus mansix ['9C mo pa3audyabIM mapaMeTpam: 1o
yctaHoBiieHHOU MomHocTu: Manast [DC: 1 — 25 MBt; muaun-I'9C: 100 kBt — 1 MBT;
MUKpO-I'3C: menee 100 kBT. mo Hanopy: HU3KOHAMIOPHBIE: 10 25 M; CpeIHEHANOpHBIE: 25-
60 M; BICOKOHaNOpHbIE: CBBIIIE 60 M. [T0 CXeME MCIOIb30BaHUS OTEHIIMAJIA: IUIOTUHHBIE
(pycnoBbie U PUIUIOTUHHEIE); IEPUBAIIMOHHBIC; OCCTUIOTUHHBIE (CBOOOJHOIIOTOYHBIS
THIPOArpeathl, MOTPYKHBIC, PYKaBHBIE). TIO CTENIEHN aBTOMATHU3AIUU: HE
aBTOMATHU3HPOBAHHbBIE; MIOJy AaBTOMATHU3UPOBAHHBIE; OJTHOCTHIO ABTOMATU3UPOBAHHBIE. 110
peXUMY pabOThI; IO OTHOIIEHUIO K SHEProcUcTeMe: paboTa Ha aBTOHOMHOTO
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notpeOuTens; paboTa Ha JIOKAJIbHYIO YHEprocucTeMy; pabora Ha 00bEIMHEHHYIO
SHEPrOCHUCTEMY.

27.27. Yaudukauus o00pyIOBaHUS U JPYTUX MPOSKTHBIX PELIICHUN B MaJIOH

TUIPOIHEPTETUKE.
OtBeThI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 10 KYpCY.
Bepnbplii otBeT: CTpyKTypa KaluTalbHbIX BIOKEHUN IIpU cTpouTesibeTBe Manbix ['OC: npu
ctpoutenscTBe Majioi 'DC Ha cymecTByromeM HamopHoM ¢ponte: O30 u BO — okono
55% ot [I_MI'DC; mpu crpoutensctBe Masioit 'IC ¢ noauabim komiuiekcom ['TC: O30 u
BO —20-30% ot []_MIDC. C uenbto coKpaiieHus: KaluTalbHbIX 3aTpaT (110 pe3ysibTaTaM
TEXHUKO-3KOHOMHYECKOTO pacyeTa) MPOU3BOJUTCS YIPOIICHNE KOMIIOHOBKH U COCTaBa
obopynoBanusi: Tun OD0: akTuBHBIE (KOBIIOBHIE) U PEAKTUBHBIE (TIONIEPEUYHO-TOUHEIE,
panuanbHO-0CEBbIe, IPONEIUIEPHBIE) THAPOTYPOUHBI; THIl criMpaibHON KaMephl:
(ompenensieTcst HarOPoM) 10 6 M — IPSIMOYTOJIbHAS OTKPbITast; 6-20 M — MPAMOYTOJIbHAS
3aKphbITas; cBbiIe 20 M — MeTaJTuecKas. THI oTcackiBaroliel TpyObl: Majl. MOITHOCTh
MOJIOKUTEIbHAS BBICOTA OTCACHIBAHUS — MPSMOOCHAS; OTPHUIIATENbHAS BBHICOTA
oTcachIBaHMs — H30THYTast. OTKa3 OT CHCTEMBI PETYJIMPOBAHUS: 1B PEKUMA (BKJI/BBIKII),
BBeJIeHUE 0ayIacTHOM Harpy3kH; DJIEKTPOTEXHUUECKOe U MHOE 00opyaoBaHue: [ eneparop
(CUHXpPOHHBIN-, aCHHXPOHHBIN reHepaTop); Penykrop (cooTHOIEHHE MeX 1y rabapuTaMu
3nanus u Mex. norepsamu); OP3 u OVY (ACY TII MI'OC); TpancopmaTopsi.

28.28. MoaynbHble pemenus manbix ['9C.
OTtBeTsI:

OTBeT BO3MOYKHO HAMTH B JIEKLIHUSAX IO KYpCY.
Bepusiii otBeT: Mukpo-I'9C pykaBHoro tumna: I()pPeKTUBHBI I UCIIOJIb30BAHUS B
TOPHBIX pallOHaxX (CO 3HAYMTENLHBIMU YKJIOHAMH JTHA PEK U OOJBIIMMHU CKOPOCTSIMH
moTokoB). [IpeumyiecTBa: mpocToTa yCTpoicTBa (HE TPEOYIOTCS COOPYKEHHE TIIOTUHBI U
3nanus ['9C); BO3MOXKHA TPAHCTIOPTUPOBKA C MECTA HA MECTO; OBICTPBI MOHTAX C
MasibIMU Tpyno3aTpatamu. Cudonnsle Manslie I'9C: ruapoanekTpocTaHnus,
UCIOJIb3YIONIasl B KAY€CTBE BOJOMOABOIAIINX COOpYKeHUH cuoH. CHUPOH — U30THYTHIM
HaTOPHBII BOJAOBOJI C KOJIEHAMH pa3HOW JJTUHBI, 10 KOTOPOH KUJKOCTh MOCTYHAeT U3
cocyna ¢ 6osee BRICOKMM YPOBHEM B COCY]T ¢ 00Jiee HU3KUM YPOBHEM JKUJIKOCTH.

II. Onucanue wikanvt oueHuganus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 100
Onucanue xapakmepucmuku vinonnenus snanus: OTBET Ha BOIPOCH OMieTa JaH NPaBUILHO HIIH
IPEUMYILIECTBEHHO PAaBUIIBHO.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu 6bInoaHeHus 3nanus: VIMeIoTcs oTaeIbHbIe HETOYHOCTH B
¢dbopMynHMpoBKax OTBETA [0 BOIpOcaM OHIIETA.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6blnoaHe s 3Hanust: VIMEITCst CyIIeCTBeHHbIC HETOYHOCTH B
(dbopMyIHpOBKax OTBETA IO BOIPOCaM OHIIETA.

1I1. Ilpasuna évicmasnenus umozo80i OyeHKu no Kypcy

Hrorosas onenka 3a Yacte Ne2 no kypey "lIpoextuposanue I'DC" BeicTaBiseTCs 10 pe3yapTaTam
IK3aMeHa.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

2 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

HpOI/I3BOI[I/ITCSI HUTOroBas MpOBCpPKa 3aIIMCKU MO0 KYPCOBOMY IIPOCKTY U 3aJar0TCA BOIIPOCHI 110
BBITTOJIHCHHUIO OTACIBHBIX gacTen KYpCOBOI'O ITPOCKTA.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evinoineHus sHanus: KypcoBoil MpoeKT BBIMOIHEH MOTHOCTHIO,
OTJICTBHBIE YaCTH KYPCOBOT'O IMPOCKTA BBITIOJHEHBI KOPPEKTHO M CBSI3aHBI MEXKTY COOOH.

Oyenka: 4
Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu vinoineHus sHanus: KypcoBoil MIpoeKT BBITOIHEH MOIHOCTHIO,
OTJICIBHBIC YaCTH KyPCOBOTO IMPOEKTA BBITIOJHEHBI KOPPEKTHO M CBSI3aHBI MEX Ty co0oii. B paboTte
MOTYT UMEThCS OT/ICIbHBIC HEJJOCTATKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonenus 3uanus: KypcoBoil MpoeKT BHITOIHEH MOTHOCTHIO,
OTJEJIbHBIC YaCTH KYPCOBOI'O IIPOCKTA BBIMOJIHEHBI KOPPEKTHO M CBSI3aHBI MEXy coOoi. B pabote
MOTYT UMEThCS CYIIECTBEHHBIC HEJTOCTATKHU.

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

OrneHka 3a KypCcOBOW MPOEKT BBICTABIISETCS HA OCHOBAaHWU OIEHOK 32 BBITTOJIHEHUE OTAEIbHBIX
yacTel KypCcOBOI0 IPOEKTA, MOJYYEHHBIX CTYJAEHTOM B TEUEHUE CEMECTPA, U HA OCHOBAHUM OLIEHKHU
3a 3alIUTy KypCOBOT'O IIPOEKTA.
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