MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienne noaroroBku/cnenHaibHocTh: 13.04.02 DiiekTpoIHEpPreTHKAa 1 3JIEKTPOTEXHUKA
HaumenoBanue o0pa3zoBare/ibHON nporpaMmbl: I'mapo3Hepreruyeckue yCTaHOBKHU
YpoBeHnb 00pa3oBaHusi: Bbiciiee 00pa3oBaHue - MarucTpaTypa

®opma o0yuenusi: Ounas

OueHovHbIe MaTepHAJIbI
10 IMCUHUILIHHE
IpoexTupoBanue I'2C

MockBa
2024



OINEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

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

Ceefenua o Bragensue L3N M3aKn

Bnageney WrHaTtees E.B.
Pa3zpaboTunk Wpermudnratop RB55ceda3-lgnatyevyV-8dal9efs| E.B. UrnareseB
COI'JTACOBAHO:
P OBOIUTEND MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
%’K w Ceenennn o enagensue L3N M3K
(V) paBOBaTeJILHOI/I Eanad Bnageney, TaryHos M.I",
pOorpaMMel * Mol ¢ WaerTibnKaTop RB06ed17c-TiagunovMG-84c3458 M.T". TsarynoB
o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w e Ceenennn o enagensue L3N M3K T.A.
BBIITYCKAIOIICH ekl Bragenen [LlecTonanoBa T.A.
xadeapoi » MOl ¢ Vigermvgukarop  REa486DD1-ShestopalovaTA-2b9205 IIlecTomamoBa




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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-2 CniocoGeH yuyacTBOBaTh B MPOBEICHUH IIJIAHUPOBAHUS U BEJCHUS PEKUMa pabOThI
TUAPOIHEPTETUUECKUX YCTAaHOBOK
NJI-1 JleMoHCTpUpPYET MOHUMAaHUE B3aUMOCBSI3U 33]1a4 IPOSKTUPOBAHUS U IKCILITyaTalluu
NI-2 OcymiecTBisieT MIIAHUPOBAHKUE U BEICHUE PEKUMA THIPOIHEPTETUUECKUX YCTAHOBOK

2. PIIK-1 CriocobeH y4acTBOBaTh B IIPOBEJICHUH HAYYHO-HCCIICIOBATEIBCKUX PabOT B 00J1aCcTH
(chepe) mpodeccronanbHON ACSITETLHOCTH
NJI-1 OcymiecTBiseT HayYHbIH TOMCK METO/IOB PEIICHUS UCCIIEA0BATEIbCKUX 3a/1a4 B
npodeccuoHalibHON 00sacTu (cdepe)
NJI-2 IIpumensietT pyHaaMeHTaAIbHbIE U TPUKIIAHBIC 3HAHUS JUIS PEIICHUS
MCCJICIOBATEILCKUX 337124 B IpodecCHoHaIbHOM obnactu (cdepe)

N BKJIFOYACT.
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzaiuu: BeinonHeHue 3aqaHus
1. 1 wacth pacuerHoro 3aganus "Pa3paboTka OaaHca MOITHOCTH SHEPTOCUCTEMEI C
ruaposnekTpoctannusamMu” (Pacuetno-rpaduueckas padora)
2. 1 gacth pacueTHOTrO 3a7aHus "PacyeT MHOTOJIETHETO PETYIUPOBAHUS PEYHOTO CTOKA"
(PacuetHo-rpaduueckas pabora)
3. 2 gacTb pacueTHOro 3aganus "PazpaboTka 6amaHca MOIIHOCTH SHEPTOCHUCTEMBI C
rusposiekTpocTanuusamu” (Pacuerno-rpaguyeckas padora)
4. 2 9acTh pacueTHOTO 3a/iaHus "PacueT MHOTOIETHETO PETyIMPOBAaHUS PEYHOTO CTOKA"
(PacuerHo-rpaduueckas pabora)

®Dopma peanuszanuu: ITuceMenHas pabora
1. Tect "Bonpockl oXpaHbl OKpyXarolieil cpesipl mpu paspadboTke npoekros ['OC"
(TectupoBanue)
2. Tect "ObGocHOBaHUE NMapaMeTpoB sHepreTuyeckoro odopynosanus I'IC. Pacuetnas
obecnieueHHOCTH 3Heprooraaun ['OC u ocobennocTu ee onpeznenenus” (TectupoBaHue)
3. Tect "Ocobennoctu o6ocHoBaHus napameTpoB ' DC npu KOMIUIEKCHOM UCIOIb30BaHUU
BOJHBIX pecypcoB" (TecTtupoBanue)
4. Tect "TexHUKO-3KOHOMUYECKoe obocHOBaHMe napameTpoB ['DC" (TectupoBanue)

®Popma peannszanmu: [IpoBepka 3ananus
1. 3 yacTb pacueTHOro 3a7aHus "PacueT MHOTOJIETHETO PETYJIUPOBAaHUS PEYHOIO CTOKA"
(PacuetHo-rpaduueckas pabora)

BPC nucouIInHBI



1 cemectp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYIIEr0 KOHTPOJS YyCIeBaeMOCTH
JUCHHUILIHHE:

KM-1 1 gacth pacueTHoro 3aj1anus "PacueT MHOTOJIETHETO PETyJIUPOBAHUS PEYHOTO CTOKA'

(PacuerHo-rpaduueckas pabora)

KM-2 2 4gacte pacueTHOro 3ajanus "PacueT MHOTOJIETHETO PEryJIMPOBAHUS PEYHOTO CTOKA'

(Pacuerno-rpaduueckas pabora)

KM-3 3 gacte pacueTHOro 3ajanus "Pacuer MHOTOJIETHETO PETYIMPOBAHUS PEYHOTO CTOKA'

(Pacuerno-rpaduueckas pabora)

KM-4 1 gacte pacuerHoro 3ajanus "Pa3zpaboTka 6amaHca MOITHOCTH SHEPTOCUCTEMBI C
ruaposnekTpoctannusamu” (Pacuerno-rpaduueckas padora)

KM-5 2 4gacte pacuetHoro 3aaanus "Pa3zpaboTka 6amaHca MOIIHOCTH SHEPTOCUCTEMEI C
ruaposnekTpoctannusamu (Pacuetno-rpaduueckas padora)

Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

mo

'

'

'

Beca KOHTpOIBHBIX MeponpusThii, %o

Nupekc KM- | KM- | KM- | KM-

Paznen nucnurmHbl KM: 1 ) 3 4

KM-
5

Cpox KM: 4 7 10 14

15

OTanel 1 CTauu IMPOCKTUPOBAHHA

OTanel 1 CTaiuu IPOCKTUPOBAHHA +

bamancel MOIIHOCTH U OHEPIUH DOHCPrOCUCTCM.
O0ocHoOBaHuE PaCUYCTHBIX YCJIOBI/Iﬁ AJI1 IIPOCKTUPOBAHUSA
I'9C

bayaHChl MOITHOCTH M YHEPTUU YHEPTOCUCTEM +

O6ocHOBaHNE PaCYETHBIX YCIOBUH JIIsl TPOEKTUPOBAHUS
I'9C

Bonoxo3ssiictBeHHble pacyeTsl Bogoxpanwmny ['9C,
Boanosneprerunueckue pacuetsl ['9C, MHoronetnee
peryJinpoBaHue cToka Bogoxpanwimnamu ['9C.

Bonoxo3zsiictBenHble pacueTsl Bogoxpanuiui ['9C +

Boanosuepreruueckue pacuersl [[DC +

MHoroJjeTHee PEryjinpoBaHuC CTOKa BOAOXpPAaHUIINIIAMHA
I'9C

Pe3epBbl MOLTHOCTH B DHEPIOCUCTEME: HarpPy304HBbIH,
aBapUiHBIN U pEeMOHTHBIN pe3epBbl. OO00IIEHHBIE METO b
pacueTa napaMeTpoB BOJAOXPaHUIIMILL

Pe3epBrl MOIITHOCTH B 3HEPIOCHCTEME: HATPY30UHBIN,
ABApUMHBIN U PEMOHTHBIN pPE3€PBbI

O0600111eHHbIE METO/IBI pacyeTa MapaMeTpOB BOJOXPaHHIIUII] +

[TpaBuia ucnonb30BaHUS BOJHBIX PECYPCOB BOAOXPAHMIIHIILL
I'2C

[TMBP BogoxpaHuiuiil

Bec KM: | 10 20 20 25

25




2 cemecTp

IlepeyeHb KOHTPOJILHBIX MeEPONPUSITHI TeKYIIEro KOHTPOJIS yCIeBaeMOCTH IO

AUCHUILINHE:

KM-6 Tecr "Texnuko-3koHOMHUEcKoe 000ocHOBaHue mapameTpoB I DC" (TectupoBanue)

KM-7 Tecr "ObocHOBaHME TapaMeTpoB dHepreTudeckoro obopynosanus ['DC. PacuerHas
obecrieueHHoCTh dHEprootaaun I 9C u ocobennoctu ee onpenencaus” (TectupoBaHue)

KM-8 Tecr "Ocobernoctu obocHoBaHus apameTpoB ['DC mpu KOMITJICKCHOM HUCIIOJIb30BAHUU BOIHBIX
pecypcoB" (TectupoBanue)

KM-9 Tecr "Bonpocsl oxpaHbl OKpy»Karolei cpebl npu pazpadorke npoektoB I'9C" (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Beca koHTpOIBHBIX MeponpusTHii, %o
Nunexc KM- | KM- | KM- | KM-
KM: 6 7 8 9
Cpok KM: 4 7 11 14

Pasgen nucHuIuinHe!

TexHuko-3K0HOMHYECKOe 00ocHOBaHME mapaMeTpoB [[DC

T30 napamerpos ['DC +
Bo16op ormetku HITY u nonesHoro o6beMa BoIOXpaHMIINIIA +
OcoOenHoctu 06ocHOBaHMs MOoIHOCTH ['OC +

O06ocHOBaHME MMapaMeTPOB IHEpreTUdeckoro obopynosanus ['OC.
Pacuernas o6ecrieueHHOCTB dHEprooTaauu ' 9C u ocoOeHHOCTH ee
OTIpEICIICHUS

OO6ocHoBaHHME MapaMeTPOB IHEpPTreTUIecKoro odopyaoBanus [ 9C +

Pacuernas o6ecneuennocts sHeprootaaun ['C u ocobeHHOCTH €
onpeeneHus

Ocob6ennoctu o6ocHoBaHus napameTpoB ['DC npu KOMITIIEKCHOM
MICIIOJIb30BAaHUU BOJIHBIX PECYPCOB

Ob6ocHoBanue napamerpoB ['OC npu KOMITJIEKCHOM
MICIIOJIb30BAaHUU BOJIHBIX PECYPCOB

Ocob6ennoctu BeiOOpa obopynoBanust ' ADC +

Bomnpockl oxpaHbl OKpyXkaroleil cpeibl Ipu pa3paboTKe MPOEKTOB

I'9C

Oxpana okpysKarolien cpesl npu pazpadorke nmpoextos ['DC +

Ocob6ennoctu npoekTupoBanus Maibix ['OC, paboTaromux Ha
ABTOHOMHOTO MOTPEOUTENSI

Bec KM: | 25 25 25 25

BPC kypcoBoii padoTbl/mpoexTa



2 cemecTp

Hepeqenb KOHTPOJIbHBIX Meponpmle”d TEKYIIECIro KOHTPOJIA YCI€BACMOCTH 110 KYPCOBOMY

NMPOEKTY:

KM-1 Cobmonenue rpaduka Boimonnenus: KI1
KM-2 Cobmonenune rpaduka poimoaHeHus KI1
KM-3 Cobmonenue rpaduka Boimonnenus: KI1

KM-4 Cobmonenune rpaduka poimoaHeHus KII u kauectBo odopmenns KII

Bua npomexyrounoii arrecranmu — 3amura KII.

Beca KOHTpOIBHBIX MeponpUiITH, Y0
Pa3gen muciuminHbl Hunexe KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpok KM: 4 8 12 16
Br160op pacdetHbIx ruaporpadoB MpH 3a1aHHON 00eCIeueHHOCTH + +
CTOKa
[TocTpoeHne CyTOUHBIX U TOJOBBIX IPAPUKOB HATPY3KH + +
SHEPrOCHCTEMBI
Pacuer pexxumoB padotsl 'DC 6e3 perynupoBaHus + +
BonHo-sHepretuueckue pacueTsl pexxuma paborst I'9C B + +
MaJIOBOJHOM M CPEIHEM I10 BOJHOCTH roJiax
Bp100p 0OCHOBHOTO YHEPreTUYECKOT0 000PYI0BAHMS + +
DKOHOMHUYECKOE 000CHOBAHNE OCHOBHOT'O SHEPIreTUYECKOI0 + +
00opyoBaHus
Pacder u mocTpoeHne YHEPreTUYECKUX XapPaKTEPUCTHK
ruapoarperata 1 ['OC B 1eiaoM A BBIOpaHHOTO THUIIA OCHOBHOTO +
00opyoBaHus
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

KOHTpOHBHaﬂTOHKa

[1K-2

NU-1nk2  emoHCcTpHpyeT
[IOHUMAaHWE  B3aMMOCBS3U
3aa4 IMPOCKTHUPOBAHUA U
SKCIUTyaTaluK

3HaTh:

[Topsaok u KpuTepHun
BbIOOPA OCHOBHBIX
mokazareneit ' OC,
YUUTHIBACMBIX TIPU
npoektupoBanuu 1'9C,
SKCIUTYyaTUPYEMBIX B paMKax
AJICKTPOIHEPTETUUCCKUX H
BOJ0XO03SMCTBEHHBIX
CHCTEM.

YMeTh:

BriOupats B npouecce
MIPOCKTUPOBAHUSI OCHOBHBIE
nokazatesu I'0C,
AKCIUTYaTUPYEMBIX B paMKax
3JEKTPOIHEPTETUUECKUX U
BOJ0OXO03SMCTBEHHBIX
CHCTEM.

KM-2 2 gactp pacuerHoro 3amanus "Pacder MHOTOJIETHETO peryIupoBaHHUs
peuHoro croka" (PacueTHo-rpaduueckas padora)

KM-7 Tect "OGocHOBaHUE TApaMETPOB IHEPTCTUUECKOTO 000Dy TIOBAHUS
I'DC. Pacuernas o6ecniedeHHOCTH 3HEeprooTaayn ' 9C u 0coOeHHOCTH e
onpexaenenus” (TectupoBanue)

[1K-2

NJ-2nk-2 OcyriecTBisieT
IUIAHUPOBAaHWE W BEICHHUE
pexumMa
THIPOIHEPTETHUCCKUX
YCTaHOBOK

3HaTh:

[IpaBuna ucnonb30BaHUs
BOJIHBIX PECYPCOB
Bogoxpanuuil I'2C,
YYUTHIBAEMbBIC TTPU
MJITAHUPOBAHUU U BEACHUU
pexxnma padotsl ['9C B

KM-1 1 gacte pacueTHOro 3aganus "Pacuer MHOTOJIETHETO pEryJIupOBaHUS
peunoro ctoka" (PacueTHo-Tpaduueckas pabota)

KM-4 1 gacte pacuerHoro 3aganus "Pa3zpaboTka 6amaHca MOIIHOCTH
SHEProcucTeMbI ¢ rupoaekTpocTanuaMu’ (PacueTno-rpaduueckas
pabora)

KM-5 2 gactp pacuetHoro 3aganus "Pa3paboTka OanaHca MOIIHOCTH
SHEProcucTeMsl ¢ TUIpoanekTpocTanusmu" (PacuetHo-rpaduueckas




SHEProCcCUCTEME.
OO61me BOmpocCHI,
Kacarouuecs miaHupOBAHUS
U BeJeHUsI pexxrma paboThl
I'DC B aneprocucreme.
YMers:

[LimanupoBaTh 1 BECTH
pexum padotel 'DC B
SHEPTOCUCTEME C YUYETOM
pa3nu4HbIX (DaKTOPOB.
Br16upaTh 0ocHOBHOE

pabota)
KM-9 Tect "Bonpocsl 0XpaHbl OKpYyKaroiel cpebl pu pa3padboTke
npoekToB ['DC" (TectupoBanue)

obopynoBanue ['9C
PIIK-1 NA-1pnk1  OcyuiecTBisieT | 3HaTh: KM-8 Tect "Ocobennoctu o6ocHOoBaHMs mapameTpoB ['DC npu
HAy4YHBIH TOHMCK MeTOA0B | CBs3b MEXKAY OCHOBHBIMHU KOMIUJIEKCHOM HCIT0JIb30BaHUU BOAHBIX pecypcoB” (TectupoBanue)
perteHus napameTpamu u
UCCJIEIOBATEILCKUX 3a/1a4 B | SKOHOMHYECKUMU
npoheccuoHaIbHOM nokazaresivmu I'OC st
obnactu (cdepe) BBIOOpA Hambomee
11e1eco00pa3HOro perieHus
pu BbIOOpe KOH(DUTYypaluu
I'DC, paboraromieit B
JIEKTPOIHEPTETUUECKUX
crcTeMax.
PIIK-1 NJ-2pnk-1 ITpumensier | 3HaTh: KM-3 3 gacTte pacueTHOro 3ananus "PacueT MHOTOJIETHETO PETYJINPOBAHMUS
dbyHIaMEHTaIbHBIC u | OcHosubie dTanbl TOO I'DC | peunoro croka" (Pacuerno-rpaduueckas padbota)
NpUKIAAHbIE 3HAHUSA Ul | YMETh: KM-6 Tect "TexHunko-s3koHOMUYECKOE 000CHOBaHHE mapameTpos [ IC"
peneHus [Ipunumars u o6ocHoBbIBaTh | (TectupoBanue)
UCCIIEIOBATEIbCKUX 3a/1a4 B | KOHKPETHBIE Haubosee
npodecCuOHATbHON 1enecoo0pa3Hbie
obmnactu (cdepe) TEXHUYECKUE PEIICHUs TPU
MOCTIeIYFOTIIEM

ucnonp3oBanuu [ OC B
AJIEKTPOIHEPTETHICCKUX




CUCTCMaAX.




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

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

®opmbl peaau3anmnu. BoloaHeHne 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 110 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:

3arraHupoBaHHBIE PE3yJbTaThl | Bompockl/3aganus Aist MpOBEPKU
00y4eHUs 10 JUCIUIIHHE

VYMmers: BblOuparte 0OCHOBHOE 1.Kak cTpouTcst uHTErpajgbHasi KpuBasi CTOKa B
obopynosanue 'DC MPSIMOYTOJIBHOM CUCTEME KOOpJAUHAT?

Kak crpoutcs nnTerpanbHas KpruBasi CTOKa B KOCOYTOJIbHON
CUCTEME KOOpAUHAT?

Kaxk onpenensiercst mosie3Hblii 00beM BOAOXPAHIIIUIIA IO
MHTErpajbHON KPUBOU CTOKA?

Kak onpenensercs ormerka HITY oTHOCHTENIBHO 3HaYEHUS
M0JIe3HOr0 00BbeMa BOJIOXPAHMIIMIIA U MEPTBOro o0bema?
Kak omnpenensiercst ycranosiaeHHast MoiHocTs [ 9C?

Kak onpenensiercst pacuerssiit Hartop ['DC?

2.Kakue cyniecTByloT XapakTepHble OTMETKHU
BOJOXpaHWIHUIIA?

KakoBbl OCHOBHBIE XapaKTEPUCTUKU PEYHOTO CTOKA?
Kakue cymecTByroT TUIBI PETYJIUPOBAHUS PEUHOTO CTOKA?
UYrto Takoe pacueTHbIN HArop?

UYro Takoe ycraHoBiaeHHast MomHOCTh I OC?

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuti nopoe evinonnenus: 3a0anus 8 npoyenmax: 100
Onucanue xapakmepucmuku evinonnenus 3nanusa: OLeHKa 5 BBICTABIISIETCS €CIH 3a/laHue
BBITIOJTHECHO B OTBEJICHHBINA CPOK, a Pe3yJIbTaT COOTBETCTBYET 3aJIaHUIO.

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80

10




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

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenuss 3Hanus: OIEeHKa 3 BRICTABISICTCS €CITU MIOCTPOCHA
WHTETpaAIbHAS KPUBasi CTOKA U OTPE/ICIICH MOJIE3HBIN 00beM BOIOXPAaHUITHIIA.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapaxmepucmuxu evinonneHus snanus: OLueHKa 2 BbICTaBIISIETCS €CIM 3a/1aHNe He
BBITIOJTHEHO B OTBE/ICHHBIN CPOK WIIU PE3y/IbTaT HE COOTBETCTBYET 3aJaHUI0

KM-2. 2 yacTp pacueTHoro 3ajanus ""Pacyer MHOroJ1eTHEro peryJMpoBaHUs PEYHOI0
cToka'

®opmbl peaju3anun: BeinoaHenue 3aianus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBegeHHsi KOHTPOJbHOr0 MeponpusaTHsi: BrimonHeHne 2 4YacTH pacdyeTHOIO
3amanus  "PacueT MHOTOJETHEro peryiupoBaHus peyHoro crtoka" mno pacuery [OC ¢
BOJIOXPaHWIHIIEM MHOTOJICTHETO PETYIMPOBAHMS PEYHOTO CTOKA TA0JMYHBIM METOJIOM.

Kpartkoe cogepxanue 3ajaHusi:
A) I'DC pabomaem 6 epaguke Hacpy3Ku ¢ NOCMOSHHOU MOUWHOCHBIO 8 MEYEHUE PACUENHO20
nepuooa.
Heo6xoanmo momo0Opate 3HaueHne Nraprac Ipu YCIOBUH HCIIOIB30BAHUS BCETO MOJIE3HOTO
o0bemMa BOJOXpaHUIIUIIA, T.€. CpadoTaTh 1O MUHUMAIBHOTO YPOBHS M HanmoiHuTh A0 HITY.
[Tpunumaem, uro ZBo6Hau=HIIY u3 rpaduueckoro MeToza, NOrPEHIHOCTh 0 OTMETKaM
BepxHero obeda AZBO=10 cm, norpentHocTs 1Mo MourHoctH AN=10 MBT.
b) I'DC pabomaem 6 epaghuxe Hacpy3Kku ¢ nepemeHHOU MOWHOCMbIO 8 MedeHUe PaciemHo2o
nepuooa.
Heo6xoanmo momoOpats 3HaueHne Nraprac Ipy YCIOBUH HCIIOJB30BAHHS BCETO MTOJIE3HOTO
o0BbeMa BOJIOXPAHWINIIA, T.€. cpaboTaTh 10 MMHUMAJILHOTO YPOBHS U HanoJHuTh 10 HITY.
[Tpunumaem, uro ZBOHau=HITY u3 rpaduyeckoro Merosa, MOrpeUIHOCTb O OTMETKAM
BepxHero 0beda AZB6=10 cM, morpemnrHocTs o MommHOcTH AN=10 MBT.
Hanee onpenenuts ycTaHOBICHHYIO MOIIHOCTE ['DC.
Omnpenenuts pacuetHsli Hartop ['OC.
Ornpenenuts cpeaHerooByio BeipadboTky ['9C.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arutaHpOBaHHbBIE PE3YJIbTAThl O0YUEeHMsI 0 qUCHUIUIHHE | Bompockl/3ananus 1uist mpoBepKu

VYmertsb: BeiOupaTs B mporecce MpoeKTUPOBAaHUSI OCHOBHBIE 1.Kak cTpouTcs uHTErpagbHas

nokazaremn  ['DC,  okcrulyaTHpyemblX B paMKax KpHBasi Harpy3Ku?

AIIEKTPOIHEPTETUYECKUX U BOJOXO3SIMICTBEHHBIX CUCTEM. Kak ctposiTcst MakcuMaibHbIE U
CpeIHEeMECSUHbIE TpapuKu
Harpysku?

Kak onpenensiercsa otmeTka
YMO B npornecce BOAHO-
SHEPTreTUYECKOro pacyera?
Kak crpoutcs nucnetuepckuit
rpaduk Bogoxpanuuiia ['C?
Kak onpenensiercs paboyast
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3anyaHupoBaHHbIE pe3yabTaThl 00yueHus no quciuiuinae | Bompockl/3aganust 1i1st IpoBepKH

motgHocth ['9C mo UKH?
2.Kakue cymecTByroT
XapaKTEepHbIE OTMETKU
BOJOXpaHWIMILA?

KakoBbI OCHOBHBIE
XapaKTEPUCTUKU PEYHOrO CTOKA?
Kakue cymecTByroT TUIIBI
peryaupoBaHusl PEUHOIO CTOKa?
UYro Takoe pacueTHbIii Hanop?
YTto Takoe yCTaHOBJICHHAs
MomHocTh [ DC?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmuku epinonenus 3uanusa: OLeHKa 5 BBICTABISIETCS €CIIH 3a/laHue
BBINOJIHEHO B OTBEICHHBIN CPOK, a PE3YJIbTAT COOTBETCTBYET 3aJaHHIO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku evinonenus 3uanus: OueHka 4 BBICTABISIETCS €CIIM MPOBECH BOIHO-
SHEPreTUYECKUN pacdeT TA0JIMIHBIM METOJIOM, IIOCTPOCH JAUCIIETUEPCKHIA TPAPUK, ITOCTPOCHBI
rpaduKy Harpy3Ky ¥ ONpeeieHa yCTaHOBICHHAs MOUTHOCTH XOTs ObI It OTHOTO BapuaHTa (A
i b).

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa 3 BBICTABISIETCS €CIIN MPOBEJICH BOIHO-
SHEPreTHUECKU pacueT TaOIHMYHBIM METO/IOM H MOCTPOEH JUCIIETYePCKUi TpaduK XOTs OBl AJIs
onHoro Bapuanta (A umu b).

Oyenka: 2 («HeyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku ebinoanenus snanus: OueHKa 2 BHICTaBIISETCS €CIH 3aaHue He
BBINOJIHEHO B OTBEJCHHBIN CPOK MIIM pe3yJbTaT HE COOTBETCTBYET 3aJJaHHIO

KM-3. 3 yactb pacueTHOro 3aianus ""Pacyer MHOroJ1eTHEero peryJiMpoBaHHus PeYHOI 0
cToka'

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpapuueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHMsi KOHTPOJIBHOIO MepoNpHATHsA: BpinmonHeHWe 3 4YacTH pacyeTHOIO
3agaHusa  "Pacder MHOrOJIETHEro peryJmpoBaHus pedHoro crtoka" mo pacuery [DC ¢
BOJIOXPAHMWJIMIIIEM MHOTOJIETHETO PEryJIMpPOBAaHMs PEUHOTO CTOKA 000OIIEHHBIM METO/I0M.

Kparkoe cogepxxanue 3agaHusi:
Onpenenutb KOXPPHUIUEHT BapHallii, ONPEASTUTh MHOTOJIETHIOIO COCTABIISIOIIYIO
OTHOCHUTEJIbHOTO 00beMa BOAOXPAHMIIHILA.
OnpenenuTs MOJHBIA OTHOCUTENBHBINA 00bEM BOJOXPAaHMIIUIIIA.
OnpenenuTth MoJae3HbI 00beM BOJOXPAaHUIIHIIIA.
Omnpenenuts otmetky HITY Bonoxpanmnumia.
Onpenenuts yCTaHOBICHHYIO MOIIHOCTH ['DC.

Omnpenenuts pacuetHslid Hanop ['OC.
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Onpenenuth cpeaHerooByto BeipaboTKy ['DC.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHBIC PE3YJIbTAThI O6y‘leHI/I5[ IO AUCHUIIIMHEC

Bonpocel/3aganust 1j1st IpoBepKH

Ywmers: [Ipunumatrs 1 000CHOBBIBaTH KOHKPETHBIE HanboJjee
1es1eco00pa3Hble TEXHUUYECKUE PEIeHHs NP MOCIEAYIOIIEeM
ucnoip3oBaHuu ['9C B 371€KTPOIHEPreTUUECKUX CUCTEMAX.

1.Kak onpenensercs

ko3 purueHT Bapuaun’?
Kak onpenensiercs
OTHOCHUTEIbHBIN 00beM
BOJOXpaHUINILA?

Kak onpenensiercs none3Hblit
00BEM BOJIOXpaHHIIUIIA?
Kak onpenensiercs
YCTaHOBJICHHAs! MOIIIHOCTh
aC?

Kak onpenensiercs
pacuetHblid Harop ['DC?
Kak onpenensiercs
CPEeIHEMHOTOJICTHSIS
BbIpaboTka ['DC?

Onucanne MKAJbI OIICHUBAHUS

Oyenxa: 5 («OTIINYHOY)

Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmuku epinonenus 3nanus: OLUeHKa 5 BEICTABISIETCS €CIIH 3a/laHue
BBINOJIHEHO B OTBEICHHBIN CPOK, a PE3YJIbTAT COOTBETCTBYET 33 JAaHHIO

Oyenxa: 4 («XOpoILIO0»)

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax. 80
Onucanue xapakmepucmuxu goinonnenus 3uanus: OLeHKa 4 BBICTABISIETCS €CIIU ONPEEIICH
noJie3HbI 00beM BojloxpaHmuiia, ormeTka HITY, ycranosnennast momtHocts I'OC.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu goinonnenus 3uanus: OLeHKa 3 BBICTABIISIETCS €CIIU ONPEEIICH
noJie3HbIi 00beM BogoxpaHminiia u ormerka HITY.

Oyenka: 2 («HEYJOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa 2 BBICTABIISIETCS €CIU 3a1aHuEC HE
BBITIOJTHEHO B OTBEJICHHBIM CPOK HITU PE3YJIBTAT HE COOTBETCTBYET 3aJaHHIO

KM-4. 1 yactb pacuetHoro 3ajianus ""Pa3padorka 6ajianca MOIIHOCTH IHEPrOCUCTEMbI

¢ THAPOYIEKTPOCTAHIUAMH "

q)OprI peaan3anmm: Brinonnenue 3agaHus

Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHUsi KOHTPOJBLHOI0 MeponpuATHsi: BpimonHeHne 1 4YacTu pacyeTHOTo
3ananus "Pa3paboTka OanaHca MOIHOCTH YHEPTOCUCTEMBI C TUAPOIIEKTPOCTAHIIUAMU ' TIO pacueTy

Oamanca momtHocTH 3HEeprocuctemsl ¢ ['DC u TOC.

KpaTkoe coaep:kanue 3a1aHus:

[TocTpouthb roioBbIE U CyTOYHBIE TpaUKN HArPY3KH 3HEPTOCUCTEMBI, OIIPEIEIUTD 30HY
pabotsl cymectBytonmx ['9C B rpaduke Harpy3Ku 3HEProCUCTEMBI, IPOBECTH BOJAHO-
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sHepreruueckuit pacuer I'DC 6e3 perynupoBanus ¢ yuerom tpedoanuit BXK u moctpoenue

OataHca MOIIIHOCTH.

KOHTpOJILHLIe Bonp0c1>1/3az[anml:

3arIaHupOBaHHBIE PE3YyJIbTaThl OOYYEHHUS I10
JMCIUIIIIMHE

Bomnpocsl/3aganust a7t IpoBEpKU

VYwmers: [TnanupoBaTh U BECTH PeKUM pabOTHI
I'DC B 3HeEprocucTeMe ¢ y4eToM pa3IudyHbIX
(hakTopoB.

1.Kak ctpouTtcst uHTErpaibHas KpuBas
Harpy3ku?

Kak onpenensiercst pabovast 30Ha
cymectByromux ['OC B rpaduke Harpy3ku
SHEPTrOCUCTEMBI?

Kak ctpoutcs 6ananc MouHocTH
SHEPTrOCUCTEMBI?

Kaxk onpenensiercs 3ona pabotsr 'DC no
BOJIOXO35IIICTBEHHOMY pacxoxay?

2.YUto Takoe MHTErpaibHas KpuBas Harpy3ku?
Yro Takoe rpaduK MaKCUMAIIbHBIX HATPY30K?
UYro Takoe rpaduk cpeHeMecIYHbIX
Harpy3ok?

UYro Takoe paboydas MOIIHOCTH?

UTto Takoe rapaHTUPOBAaHHAS MOITHOCTh?

Uro Takoe pexxuM padotsl ' DC no BogoToky?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu 8vinoineHus sHanusa: ONEHKa 5 BBICTABIISETCS €CIIU 3aJaHUe
BBITIOJTHEHO B OTBEJICHHBINA CPOK, a Pe3yJIbTaT COOTBETCTBYET 3aJIaHUIO.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonnenus 3uanus. O1eHKa 4 BBICTaBISETCS €CIIU IOCTPOEHBI
rOJIOBBIE U CYTOUHBIE I'papUKN HArpy30K U orpezesieHa 30Ha paboTsl cyniectByomux '9C.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa 3 BBICTABIIAETCS €CJIA TOCTPOCHbI
rOJIOBBIE M CyTOUYHBIE I'pa)UKH Harpy30K.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu ebinoanenus snanus: OneHKa 2 BBICTaBIISETCS €CIH 3aJaHue He
BBINOJIHEHO B OTBEJCHHBIN CPOK MIIM pe3yJbTaT HE COOTBETCTBYET 3aJJaHHIO

KM-5. 2 yactb pacyeTHoro 3aganus ''Pazpadorka 0aj1anca MOIHOCTH YHEPrOCHCTEMbI

¢ THAPOJIEKTPOCTAHIUAMHU "

®opmbl peaausannu: BeinogHeHne 3a1anus

Tun KoHTpoIBLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHMsi KOHTPOJIBHOIO MepONPHUATHSA: BpinmonHeHHe 2 4YacTH pacdeTHOIO
3aganus "Pa3paboTka 6amaHca MOITHOCTH YHEPTOCUCTEMBI C THAPOIIEKTPOCTAHIIUAME " 110 pacyeTy
6ananca momHocTH sHeprocucremsl ¢ ['OC u TOC.

KpaTKOE CoA€cpKaHME 3alaHUA:
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Jnist 3aganHoro ruporpada npuToKa pacueTHoM odbecneueHHocTH 1 otMeTku HITY npoBectn
BOJIHOPHEPreTHUECKHE PacUeThl CPabOTKH U HaroJIHeHus Bogoxpanmuiia ['IC no kpurepuio
MaKCHMyMa BBITECHEHHS TEIIJIOBBIX MOIIHOCTEHN B CHUCTEME.

Hnst nonydenHoit momHocTy ['9C U 3a1aHHON CTPYKTYpbl F€HEPUPYIOIIUX MOIIHOCTEH
HHEPTOCHCTEMBI COCTABUTDH OaJIaHC MOIITHOCTH.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3annaHupOBaHHBIE  PE3yJbTaThl oOyueHus no | Bonpocel/3aianus 1 npoBepKu
JTUCHUTIIINHE

3nath: [lpaBuna uCHONB30BaHUSA BOJHBIX PECYPCOB 1.YT0 Takoe UUKII peryaupoBaHus
BOJOXPaHUJINILL I'aC, YYUTHIBAEMBIEC pu o2C?

IJIAaHUPOBAaHUM W BeJeHUU pexkuma paboter ['DC B Yro Takoe OasraHC MOITHOCTH
YHEProCUCTEME. SHEPrOCUCTEMBI?

YTo Takoe Harpy304HbIi pe3epB
SHEPTrOCUCTEMBI?

UTto Takoe aBapuilHbIN pe3epB
SHEPTOCUCTEMBI?

YTo Takoe pEeMOHTHBIN PE3EpPB
SHEPTOCUCTEMBI?

2.Kak npoBoauTCst BOJAHO-
sHepreTuueckuit pacuer I'9C
rOJIOBOTO PETYIMPOBAHUS?

Kak cTpoutcst 6amaHc MOIIHOCTH
3HEPTrOCUCTEMBI?

Kaxk onpenensiercs Harpy304HbIi
pE3€pB IHEPTOCUCTEMBI?

Kak onpenensercs aBapuiiHbIN
pE3€pB FIHEPTOCUCTEMBI?

Kak onpenensrorcs peMOHTHBIE
TUIOIAU PA3TUYHBIX
JEKTPOCTAHIIMN B SHEprocucreme?

Onucanue MIKAJbI OLEeHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonuenus 3aoanus 6 npoyermax: 100
Onucanue xapakmepucmuku evinonnenus snanus: OLeHKa 5 BEICTaBISETCS €CIH 3aaHue
BBINTOJIHEHO B OTBEACHHBIN CPOK, a PE3YJIbTAaT COOTBETCTBYET 3aJaHHIO.

Oyenxa: 4 («X0poILI0»)
Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHKa 4 BHICTaBIISETCS €CIH BBIITOJIHEH BOJHO-
SHEPreTUYECKUi pacyeT U MOCTPOEH OalaHC MOIIHOCTH HEPTrOCUCTEMBI.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHkKa 3 BBICTABISETCS €CIH BBIOIHEH BOIHO-
OHEPreTUYECKUI pacyer.

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OIeHKa 2 BHICTABISIETCS €CIU 3a/1aHue He
BBITIOJTHECHO B OTBEJICHHBIN CPOK MITH PE3YJIBTAT HE COOTBETCTBYET 3aJaHHIO.
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2 cemecTp

KM-6. Tect "TexHuK0-3KOHOMHUYECKOe 000CHOBaHUe napamerpoB '9C"

®opmbl peaauzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHUusi KOHTPOJbHOro MeponpustTusi: Tect mno pazngenam: "TexHuko-
SKOHOMHYECKOe 00ocHOBaHue napameTpos ['DC".

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

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3annaHupOBaHHbIE Bonpocei/3aganus 11t IpoBepKU
pe3yabTaThl  00y4YeHUus
10 TUCIUIUINHE

3HaTh: OcHoBHbIE 1.Yro Takoe kackan ['DC?

stanel TOO I'DC C momoIIpI0 KaKoro rmokasaressi oleHuBaeTcs 3pPeKTUBHOCTD
JUINTEIBHOTO PETYJIMPOBAHUS PACX0/1a BOAOXPAHUIHILA?

Onummure ruIpaBIMYECKUN THI KOMIIEHCUPYIOLIETO
peryJiIupoBaHusl.

Onummre EKTPUIECKUIN TUIT KOMIEHCHPYIOIIETO PETYIUPOBAHMUS.
Hazoswure ¢dakropsl, Biustonye Ha 3h(HEKT 0OT COBMECTHOM paboThI
I'DC B 3neprocucreme.

2.Kak onpenensiercs TexHuueckuid 23pPeKT oT coBMeCTHON pabOTHI
I'DC B 3neprocucreme?

Kak onpenensiercs 53KoHOMUYECKHH 3PPEKT OT COBMECTHOM PaOOTHI
I'DC B 3neprocucreme?

Kak omnpenensiercst BennunHa o0ecrieueHHOCTH (pacyeTHBIN U
MOBEPOYHBIH CiTydail) Ipu MOAECTUPOBAHUN PACUETHOTO
ruzporpada BECEHHETO MOJIOBOIbs?

Kak mpoBoauTcst 060CHOBaHHE BapHaHTa CTPOUTEILCTBA
BOJIOIIPOITYCKHBIX COOPYKEHHUI?

Kak nmpoBoauTcst 060CHOBaHHE BapHaHTa BOJAOX03IHCTBEHHOTO
KOMILIeKca?

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonunenus 3adoanus 6 npoyermax: 100
Onucanue xapaxmepucmuxu 6bINOJHeHUs 3HaHus: J|aHbl IPaBUIbHBIE OTBETHI HA BCE 5 BOIPOCOB B
3aJJaHUH.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuku 6blnoOJHeHUs 3HaHus: JJaHbl TpaBUIIbHBIC OTBETHI HAa 4 BOMIpOCa B
3aJITaHHH.

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

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. I[aHBI MMpaBUJIbHBIC OTBCTHI HA 2 ¥ MeHee
BOIIpOCa B 3aJlaHUMN.

KM-7. Tect "O60cHOBaHMe MapaMeTPOB JHepreTudeckoro ooopyaosanust ['IC.

Pacuernas o0ecnneueHHoCTh 3Heprooraaun I'IC u ocobeHHOCTH ee onpeneieHus"

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJILHOI'O MEPONIPUATHS: TGCTI/IpOBaHI/Ie

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeieHHsI KOHTPOJbHOro Meponpustusi: Tect mo pazmenam: "OOocHOBaHUE
napaMeTpoB sHeprerudeckoro obopymoBanuss ['DC. PacuetHas 00ecre4eHHOCTh SHEProOTAAYU

I'SC u ocobeHHOCTH ee onpeaencHus .

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

KoHTpoJibHbIE BOIPOCHI/321aHUA:

3amaHUpOBaHHbIE  pPE3y/NbTaTbl  OOy4YEHHsS IO
JUCLUIUINHE

Bomnpocei/3aganust st mpoBEpKU

3uarb: [lopsnok um Kputrepuu BbIOOpPA OCHOBHBIX

IoKa3areyen I'9C, YUUTBHIBAEMBIX pu
npoektupoBanun  ['DC,  sKCIUlyaTHpyeMbIX B
paMkax JIEKTPOIHEPreTUUECKUX u

BOI[OXO?;?[fICTBCHHBIX CHCTCM.

1.HazoBuTe coctaB OCHOBHOTO
sHepreTrdeckoro odopyaosanus (030)
I'2C.

Ha3zoBute nokasarenu, onpenenseMble
npu Bei6ope OO0 I'DOC.

Hazosute napamerpsr '9C,
yTouHsieMble ipu BeIOope O30.
Ha3zoBute TpeboBanus, MpeabsBIIsieMble
K Bb10OpY OD0 I'2C.

Hazosure kpurepuii Beioopa 020 I'9C.
2.Kaxk onpegensiercs coctaB 020
UCXO0J1 U3 OTpaHUUYEHHUS 10
MakcuMaiabHOMYy nuametpy PO
THJIPOTYPOUHBI C TOUKU 3pEHUS
TPaHCTIOPTHPOBKH U MOHTaXKa?

Kak onpenensercs coctaB O20 ucxons
n3 orpanndenus no unciy ['A mpu
BbIOOpe OO0 ¢ TOUKH 3peHUs
TTOBBITICHUS HAJIS)KHOCTH IKCILTyaTallun
I'2C B 2C?

Kax onpenensiercs coctaB O20 ucxoss
u3 orpanndenus no uuciy ['A npu
BbIOOpEe OO0 ¢ TOUKH 3peHust
YIIPOLICHHUS CXEMBI JIEKTPUUYECKUX
coenuaenun ' 9C?

Kak onpenensroTcst XapaKTepUCTHKH
TUAPOTYpOUH 1O TJIaBHOMN
YHUBEPCAJIbHON XapaKTepUCTUKE?

Kak cTpounres pexumuoe nose ['9C?

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 100
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OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: Jlanbl MpaBUIIbHBIE OTBETHI HA BCE 5 BOIPOCOB B
3aJaHNMN.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmukuy 6bIn0IHeHUs 3Hanus: J|aHbl IpaBUIIbHBIE OTBETHI HAa 4 BOIIpOCa B
3aJJaHHH.

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuku 6bln0IHeHUs 3Hanus: J|aHbl IpaBUIIbHBIE OTBETHI HA 3 BOIIpOCa B
3aJJaHHH.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuxu 6bINOIHeHUs 3HaHus: J|aHbl IpaBUIbHBIE OTBETHI HA 2 U MEHEe
BOIIPOCA B 33/1aHUH.

KM-8. Tect "Ocobennoctu o6ocHoBanusi napamerpoB I'C npu KoMmieKCHOM
HCMO0JIb30BAHUHU BOTHBIX pecypcoB'

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitus: TectupoBanue

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa mnpoBedeHHsi KOHTPOJbHOro Meponpusatusi: Tect no paszgenam: "OcobGeHHOCTH
o0ocHoBanus napamerpos ['DC npu KOMIUIEKCHOM HCIOIb30BaHUHU BOJHBIX peCypcoB'.

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

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHupOBaHHbBIE PE3YJIbTAThl OOYUEHMS 0 TUCHUIIIHHE | Bompockl/3aianus i1 IpOBEPKHU

3Hath: CBsA3b MEXIYy OCHOBHBIMHM MapaMeTpaMH U 1.HazoBuTeE OCHOBHYIO
SKOHOMHUYECKUMH Tokazareisimu [DC nmns BwIOOpa bynakuuro F'ADC.

HauOosee 11e71ecoO00pa3HOro  pemeHust MpH  BbIOOpE HazoBure nokasarenu,
KOH(UTypauuu I'9C, paboTatonieit B omnpeenseMble pu BeIOOpe
AIIEKTPOIHEPTETUYECKUX CUCTEMAX. 050 I'2C.

Haitre knaccugukanuio 'ADC
10 CXEME OCHOBHOI'O
THJIPOCUIIOBOTO 000pY/I0BaHUS.
Hasosure cymectByromue
poccuiickue I'’”ADC mpocroro
TUTIA aKKYMYJTUPOBaHUSI.
Hazosure cymecrBytomne
poccuiickue 'ADC,
paboTaroIIre 1Mo cXxeme
nepedpoca peyHoOro CToKa.
2.Yemy pasen KIIJIT'TADC
(BBIBECTH KaYECTBEHHO)?

Kax mpoussogurcs
HKOHOMHUYECKOE 000CHOBaHUE
'ADC?

Yemy paBHA BEIUYHHA
skoHoMuM TorumBa 'ADC
(BBIBECTH KaYECTBEHHO)?
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3anaHupOBaHHbIE pe3yabTaThl 00ydeHus no quciuiuinae | Bompockl/3ananus s npoBepKu

Kak ob6ocHyroTcst
HYKOHOMHYECKHUE MapaMeTPhI
ADC?

Kak onpenensiroTcst 3aTpathl
'ADC?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmukuy 6bIN0IHeHUs 3HaHuA: J|aHbl IPaBUIbHBIE OTBETHI HA BCE 5 BOIPOCOB B
3aJJaHHH.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blNOIHeHUs 3HaHus: J|aHbl IPaBUIIBHBIE OTBETHI HAa 4 BOIIpOCa B
3aJIaHHH.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bIN0IHeHUs 3Hanus: J|aHbl IpaBUIIBHBIE OTBETHI HA 3 BOIIPOCa B
3aJIaHHH.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuKkuy 6bln0IHeHUs 3Hanus: J|aHbl IpaBUIIbHBIE OTBETHI HA 2 1 MEHEe
BOIIPOCA B 33/1aHUH.

KM-9. Tect "Bonpocbl 0XpaHbl OKpY:Kal0Lel cpeabl NPpH pa3padoTKe NPOEKTOB
a2Cc"

®opmbl peanuzanuu: [luceMenHas padora

Tun kouTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOr0o MeponpusaTus: Tect no paszaenam: "Bompocsl oxpaHbl
OKpy’Karolien cpeasl npu pazpadorke mpoextos ['DC".

KpaTKOC CoA€CpKaHUuE 3alaHUA:
OtBetuTh HA 5 3aIaHHBIX B TECTC BOIIPOCOB.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3artaHupOBaHHbBIC pe3yabTaThl | Bompockl/3ananust 171st mpoOBEpKU

00y4YeHHs MO TUCITUTIINHE

3HaTth: OOmUe BOMPOCH], KaCaIOIIHECS 1.YT0 u3 HMKENMPUBEICHHOTO SIBJISIETCA
IUIAHUPOBAHUS W BEACHUS peXUMa HMCTOYHUKOM MOTEHIIMAJIa MaJOl TUPOIHEPTETUKH ?
pabotsl 'DC B sHEprocucreme. Kaxue tumnsl ruipoTypOrH HCHIONB3YIOTCS Ha

Manbix ['OC?

UTo U3 HUKENepeuncIeHHOrO BXOIUT B
KOMIUIEKTHYIO ITOCTaBKY TUipoarperara Majioi
I'9C?

Kakue MoybHbBIE TPOEKTHBIE PEIICHUS
WCTIOJB3YIOTCS TIPU MIPOSKTUPOBAHUH U
cTpouTenbeTBe MUKpo-I'9C?

Kakoli HOpMaTUBHBIN TOKYMEHT ONPEIEISIET CTaTyC
mauoii 'DC B Poccun?
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

2.Kakue nmpoeKTHbIe pelieHus IPUMEHSIOTCS AT
COKpAILlEHUs KallTAIOBIOKEHUH B CTPOUTEIHCTBO
Maieix ['DC?

Jiis kakux cedeHuit cu(OHHOTO BOJOBOA
cocTaBiisieTcsl ypaBHeHHe bepHynau npu
OTIpeJIeIEHUH pacxo/ia uepe3 ruIpoarperaT Maioi
I'9C?

UYTo 1Mo3BOJISIET COKPATUTH KAIUTAJIOBIIOKEHUS B
3aaHue aepuBalmonHon manoit ['9C?

OT yero 3aBHCAT pa3Mepbl U CTPOUTEIbHBIE 0OBEMBI
0JIOKOB IPUIIOTHHHBIX M I€PUBALMOHHBIX MaJbIX
92C?

Kakas KoHCTpyKLIMs IOJJBOJA BObI IPUMEHSETCS B
TUIIOBBIX PYCJIOBBIX 30aHUIX Mabix [[DC?

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmukuy 6bIn0IHeHUs 3HaHus . JlaHbl IpaBUIIbHBIE OTBETHI HA BCE 5 BOIPOCOB B
3aJJaHHH.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuku 6bIn0IHeHUs 3Hanus: J|aHbl IpaBUIIbHBIE OTBETHI HAa 4 BOIIpOCa B
3aJIaHHH.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmukuy 6blN0IHeHUs 3Hanus: J|aHbl IpaBUIIBHBIE OTBETHI HA 3 BOIIPOCa B
3aJJaHHH.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. I[aHBI MMpaBUJIbHBIC OTBCTHI HA 2 ¥ MeHee
BOTIPOCA B 33/IaHUH.

JL1s1 KypcoBOro npoexkTa/padorsl
2 cemecTp
1. Onucanue KII/KP

BeimotHUTE 000CHOBaHWE  TMAapaMeTpoB W OCHOBHOTO  JHEPreTHYECKOTO  00OpYIOBaHUS
npoexktupyeMoit I'9C

11. Ilpumepwt 3a0anus u memul padomul

IIpumep 3ananus
1. Beibpats rugporpadbl pacueTHbIX JeT (MaJOBOJIHOTO M CPEAHEBOHOTO)
2. BpiOpath BenmuuuHy ycTaHoBIeHHON MomHocTH I'DC 1 3aJaHHOTO BapHaHTa OTMETKH
HITY.
3. CocraBuTh 6a1aHChl MOITHOCTH U SHEPTUU JJIS JIET PacYETHOM 00eCIeueHHOCTH CTOKA.
4. BpiOpatbe ocHOBHOE dHepreTudeckoe odopynoBanue ['DC.
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5. Paccuurars n noctpouts xapakrepuctuku arperata u ['OC B nenom.

TemaTuka KII/KP:

['unponorusi, BOJHO-IHEPTETHUECKHUE PACUEThI, 0alaHC MOIITHOCTH YHEPTOCUCTEMBI, OCHOBHOE
SHEpreTuYecKoe 00opyI0BaHuE, XapakTepucTuku rujpoarperatos u ['9C.

KM-1. Cobsronenue rpadpuka spimonanenns KII
OnucaHue MWKAJIbI OLEHUBAHUS

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku evinonnenus 3uanusa: OueHka 5 («OTINIHOY), €CIIU 33/1aHUE TTOIYUYEHO
C ono3JaHueM He OoJiee YeM Ha 2 Hellelu

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OueHka 4 («xopolIioy), €Clid 3aaHUe MOTy4eHO
C omo3JaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: OneHka 3 («yIOoBIETBOPUTEIHHOY), €CITH
3aJJaHKe TIOJYYCHO C OI03aHueM OoJiee YeM Ha 3 Hellenu

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 2 («HeyJ0BIECTBOPUTEIBHOY), €ClIn
3aJlaHUe HE BBINOJIHEHO

KM-2. Cobanroaenune rpadguka spinoanenus KIT
Onucanue mMKaJIbl OLleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus sHanusa: OneHKa 5 («OTINYHOY), eCIH 3a/laHue TOTyYeHO
C OIIO3IaHHEM He OoJiee 4eM Ha 2 HEIEIH

Oyenxa: 4 («XOpOILIO»)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 4 («XopoIoy), eciy 3aJaHue NOIy4eHO
C OIIO31aHueEM He OoJiee 4eM Ha 3 HEIEIH

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka 3 («yI0BIE€TBOPUTEIBHOY), €CIIH
3aJJaHHe TIOJIY4EHO ¢ OI03AaHueM OoJiee yeM Ha 3 HeJlenu

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuxu gvinonnenus 3uanus: OueHka 2 («HeyJOBIETBOPUTEIBHOY), €CIIN
3aJJaHUE HE BHITIOJHEHO

KM-3. Cobonenue rpaduka spinoanenns KII
Onucanue WKAaJIbl OLeHUBAHUS

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evinoneHus 3uanus: OneHKa 5 («OTIUIHOY), €CITN 3a/IaHUE TTOTYUIEHO
C Omo3/IaHueM He 0oJiee YeM Ha 2 Helleu
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHka 4 («xopoloy), €Cliu 3aaHue MOJTyIeHO
C OIo37aHNeM He OoJiee yeM Ha 3 Hellenu

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8vinonnenus snanus: OueHka 2 («HeyI0BIECTBOPUTEIHLHOY), €CITN
3alaHU€ HE BBIIOJIHEHO

KM-4. Cob6mmonenne rpagpuka spinojHeHus KII u kauyecrBo opopmiienus KII
Onucanue MKaJIbl OLeHUBAHUS

Oyenka: 5 (KOTITUIHOY)
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 («X0OpOIIO»)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenus sHanus: OneHka 4 («xopoIo»), eciau 3aJaHnue MoJIy4eHO
C OIIO3JaHKMEeM He 0oJiee yeM Ha 3 HeAeau

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OueHka 3 («yJI0BIETBOPUTEIHHOY), €CIIU
3a/IaHKe MOJYyYEHO C OT03/IaHueM 0oJiee YeM Ha 3 Henenn

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 2 («HeyIOBIETBOPUTEIHLHOY), €CITN
3aJJaHH€ HE BHITIOJIHEHO
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COJIEP’KAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXYTOUYHOM 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, OTBE€YACT Ha BOIIPOCHI II10 6I/IJ'IeTy u
JOMOJIHUTCIIBHBIC BOIIPOCHI, IMMOCJIC YCT'O BLICTABIACTCA OLICHKA.

L. Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60RPOCO8 NPOBEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDL

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

Bonpocel, 3a1anns
1.1. I'paduueckuii MeTos pacuera MHOTOJIETHETO PETYIUPOBAHMSI CTOKA C UCIIOIb30BAaHUEM
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 obocHoBanue (T20) I'DC. IMopsanok 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. O6GocHoBaHue ycraHoBieHHOM MoutHOCTH ['DC.
13. OcobeHHocTH 000CHOBAHUS BEITMYUHBI CE30HHOU TyOnupyroniei MomHocTH Ha ['DC.
14. O6ocHoBanue mommHoctu I'9C B sHEprocucTeMe ¢ IIOTHBIMU TOAOBBIMU T'paprKaMH
Harpy3KH.
15. VYder nuHaMUKHU pa3BUTHUS CUCTEM ITPU 0OOCHOBAHUHU BEJIMYMHBI YCTaHOBIEHHON
mortHocTu ['2C.
16. Bo16op onTUMaNbHBIX MapaMeTpoB cuiioBoro obopyaosanus ['OC.
17. BsiOop onTuManbHOM BeTUYHHBI TeHepaTopHoi MoiHocTr ['OC.
18. Br160p pacuetHoii BennuuHbl obecriedenHocty Pa sneprooraaun I'OC.
19. DxoHOMHYECKOEe O0OOCHOBAHUE BEIMYMHEBI BhITECHAIOMENH MorHocTH I DC.
20. VYwuer uzMeHeHMs MoKa3aTesel o Kackaay npu oo6ocHoBaHuu nmapamerpoB ['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 PETYJIUPOBAHUS CTOKA C UCIIOJIb30BAHUEM

HKC.

OTBETHI:

OTBeT BO3MOKHO HAWTHU B JICKLMSX 10 KypCYy.

2.2.

Bepwnsriii oteT: I'padmnueckuii meton pacuera MPPC ¢ ucnonp3oBanueM HHTErpaIbHON
kpuBoii croka (MKC): [IpenmyiecTBa: npocToTa BEIEHUS paCYETOB; HAIJIAIHOCTb;
BO3MOYXHOCTh TIOJTy4EHHS] OCHOBHBIX MTapaMETPOB PETYIUPOBAHUS: MTOJIE3HOTO 00bEMA,
rapaHTHpOBaHHAasi BOAOOTaua, IyOnHa CHUYKEHHUST BOJOOTIA4H 32 IIpeAesiaMHi PacyeTHOM
obecnieueHHOCTH. HegocTaTku: HEBBICOKAst TOUHOCTb; TPYI0EMKOCTh; HEBO3MOXHOCTh
pacuera pabotsel ' DC B kackane. I1o 3ananHOMY psiy 3HaueHHid pacxoza ctpoutcs MKC B
KocoyroJibHO# cucteme koopauHaT Ha MKC nanocuTces 3HadueHue 3aperyIMpOBaHHOIO
pacxona COOTHOIIIEHHE MHOTOJIETHEH M CE30HHOM COCTaBIISIIOIIUX 00BbeMa BIXP. 3aBUCUT
OT cienyromux (GakTopoB: U3BMEHYMBOCTH [OJJOBOIO CTOKA; HATMYKME KOPPEISIIUH MEXKIY
CTOKOM CMEXHBIX JIET; XapaKTep BHYTPUT0I0BON HEPAaBHOMEPHOCTHU CTOKA; TpeOOBaHHE
oTpeduTeNeil K BeIMUUHE 3aperyIUpOBaHHOTO pacxoia.

TabnuuHbIil METOJT pacueTa MHOTOJIETHETO PETYJIUPOBAHUS CTOKA.

OTtBeTsI:

OTBeT BO3MOKHO HAWTHU B JICKIHIX 10 KypCYy.

3.3.

Bepnpiii otBet: Tabnuunsiii Mmetoq pacdyera MPPC: 3akitouaeTcs B pelieHH ypaBHEHUs
BOJIHOTO OaslaHCca B KaX/IbIil pacYeTHBI HHTEPBAJI BpeMeHH. VIHTepBan BpeMEeH! 3aBUCHT
OT: UHTEHCUBHOCTH U3MEHEHMsI IPUTOUYHOCTHU K PaCU€THOMY CTBOPY; HEOOX0AUMOMH
TOYHOCTH pacueTa; TpeboBanuii yaactHukoB BXK k pexxumy peunoro croka. 1.
PacueTHslit nHTEpBan BpeMeHH t; 2. Pacxo/l Ha ITI030BaHKE:

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

Al _(uemap.)=[1([]_(Baxp.); (10 ) 5. TTorepu Ha nbaoo0OpazoBanue (A1 (néx.)) —
BO3HHUKAIOT B 3UMHHUI MEPHOJ ITPHU CpabOTKE BOJOXPAHMWINIIA ITPU OCEJaHUH JIbJA; 6.
BbrrToBOI pUTOK M3MeHseTcs B TeueHue nepuoaa [ (6wIt.) (L); 7. Ilone3Hslil 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_BBN(mau.)+[1_BB"(xon.))/2; 18. Yposens Hb: [1_ HBb=[J([1_HB ); 19.
Hamnop: [1 I'9C=[]_Bb"(cp.)—]_Hb—Ah; 20. [1 I'DC=9,81-[1 I'DC-[] (typ6.)-[1 I'D3C;
21. Pacmonaraemas mo Harmopy MOImHocTh [| (pacm.); 22. 9 I'DC=[] I'DC-[] [gac].
Hcnonb3oBanue 0000IIEHHBIX XapaKTEPUCTHUK B pacdeTaX MHOTOJIETHETO PETyIMPOBAHUS

CTOKa.

OTBETHI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.

4.4.

Bepusliit otBet: O6061eHHbII MeTo1 pacueta MPPC: MeTob1 pacuera o0muX 1ist BCexX
BOJOXPAHWJIMIL MHOTOJIETHETO PErYJIUPOBAHUS TaPAMETPOB, KOTOPHIE BO3MOKHO
MCIOJIb30BATh JJIs1 KOHKpeTHOro oobekTa. I[lapamerprr: 1. OTHOCUTENbHAS €MKOCTh
Bojoxpanmiuma [J; 2. PacuetHas obecieuennocts [1_[1; 3. Koadunuent Bapuanuu
rogoBoro croka [I_[1; 4. OTHocuTeNnbHas rapanTHpoBanHas otaava [1; 5. Koapdumuent
KOppeNsmuu rogoBoro croka [ |; 6. Koaddunment acumMmeTprn rooBoro croka [ [,
Yyer noreps BOABI U3 BOJOXPAHUIIUIIA B PACUETaX MHOTOJIETHETO PETYJIUPOBaHUS CTOKA.
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OTBETHI:

OTBET BO3MOXHO HAaWTHU B JICKIIUSIX 11O 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; || (HaBWTI.) - IPOAOHKUTEIBLHOCTh HaBUTallMK Ha peke. 2. [lotepu Ha
¢bunbTpanuio: Al (bunstp.); 3. IloTepu Ha ucapeHue 3aBUCAT OT IUIOLIAIU 3epKajia U
TeMIIepaTyphl OKpyx aromiei cpeabl: Al (ucmap.)=1([]_(Baxp.); 170 ) 4. [Totepu Ha
npo00pa3zoBanue (Al (1€1.)) — BOSHUKAIOT B 3UMMHHM IEPUOJ IPU CpabOTKe
BOJOXPaHMJIMILA IPU OCEJAHUU JIbJA.

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 ciydainoit senuuunsl: [pu [1_[1>0
HOJIOKHUTENBHBIE OTKIOHEHUS [ oTHOCUTENbHO [ 0 (BBICOKHE 3HAYEHUS PACX0/1a)
MOSIBJISIFOTCS peXke, YeM OTpHIIaTeIbHbIe (HO 001a1at0T 60Jiee 3HAUNTEIbHBIM Pa3MaxoM).
T.o. cymectByer oOpaTHas 3aBUCUMOCTD [ ][] OT 4acTOTHI MOsABJICHUSI 3HaYeHUH [|_[]
npesbimaronmx [ 0. 3. PacueTHas 06eCIeYeHHOCTD — BEPOATHOCTH TOT'O, YTO
sneprootaada ['DC Oyier He MEHbBIIIC BEJTMYUHBI, TPUHAMACMON B SJHEPTCTUYCCKOM
6anance sueprocuctemsl (3C). [1_[] onpenenser Benuuuny [ (rap.) '9C B MOMeHT
MIPOXOKAeHUsI max Harpy3ku DC win 110001 Apyroi HalpsHKEHHbBIM MOMEHT.

[TonsTHs BRITECHSIOUIECH paboyeil ce30HHOM (AyOIUpyIOMIeii) U YCTaHOBIEHHOM

moraoctu ['DC.

OTBETHI:

OTBeT BO3MOKHO HAaWTHU B JIEKIHX 10 KypCY.

7.1.

BepHbplii oTBET: BhITECH IOIas — MOIHOCTD, KOTOpPAsk MOKET 3aMeHUTh B DC
YCTaHOBJICHHYIO MOIIHOCTh JAPYTON IEKTPUIECKOM cTaHIuu; Pabouas — MakcuManbHas
MOIITHOCTB, ¢ KoTopoit 'DC paboTaer B rpaduke Harpy3ku IC

(77 _(pab.)=l1_(yct.)~All_pe3 (=10%)). Ce3onHas (qyOnupyrorias) — yCTaHaBIMBACTCS Ha
I'SC ¢ HebonbIINM BIXP., HE CIOCOOHBIM aKKYMYJIHPOBATh BECh MaBOJAKOBBIN cTOK. OHa
He BeITecHsieT MolHOCTh TOC U3 rpaduka Harpy3Ku, a yCTaHaBJIMBAETCS AJI1 SKOHOMHUU
toruBa ([1*[1=0). YcraHOBIEHHAs — Ta MOIIIHOCTb, KOTOPYIO MOXKET BBIIAATH
obopynoBanue ['2C.

Texnuko-skoHomuueckoe obocHoBanue (TI0) I'DC. Iopsnok pazpadorku TIO.
OTBeThI:

OTBeT BO3MOKHO HalTH B JIEKLUAX IO KypCY.

8.8.

Bepnsriit otBeT: Texaunko-s3xonHomuueckoe obocHoBanus (T20) crpoutensctBa ['DC
3aKJII0YaeTcs B BHIOOpE oNnTUMalIbHBIX napaMeTpoB ['DC ucxonas u3 e€ Xxo3sicTBEHHON
HEOOXOJMMOCTH M SKOHOMUYECKOH 11esiecooopaznocT ctpoutenbcta ['DC. Tlopsimok
pazpabotku TOO: Bei6op ctBopa ['DC (pacnonoxenue noanopHsix coopyxenuit ' 3C);
Omnpenenenne ontuMansHoil [ JHITY; Onpenenenne Benuuunsl [ (Tosnes.) (vim
onpeaenenue [1YMO); Onpenenenue [1 IT'DC*(pacu.); Beioop [1 T DC(ycrt.); Beibop
THUIIA ¥ ITApaMETPOB OCHOBHOTO 3HepreTuueckoro odbopyaosanus ['9C; ObocHoBaHNE
apaMeTpoB BOAOMOBOIAIINX U BOJOOTBOIAIINX coopyxkeHuit 'C; O6ocHOBaHME
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 TIapamMeTpaMu criioBoro odbopynoBanus ['IC sBistorcs: Tun ruapoTypOUHBL;
[TapameTtpsl TypOuHBI U reHeparopa; KoandectBo rugpoarperaros; Otmerka pabouero
KoJjieca TypOuHbL. Bee 3T mapameTpsl onpeenstoTcss COBMECTHO.

17.17. Boibop onTUManbHOM BeIMUUHBI TeHepaTopHor MorHoctu ['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
reHeparopa npu pacuerom (111 []. IIpu Hamopax HUKE pacu€THOTO MOIIHOCTh
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
OyZeT CHUXKAThCsl (CHUKEHHE HArPy3KU YHEPTrOCUCTEMBI OTPEIeieT CHIKEHHE
pacnojaraeMoil MOIIHOCTH).

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

OTBeT BO3MOKHO HAalTH B JIEKLHSX 10 KypCYy.
Bepnplii otBeT: Bribop pacueTHol BenuuuHbl ooecrieyeHHocTH ([ |_[]) aHeprooTaaun
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. 3HAUEHMsI IPUHUMAIOTCSI HA OCHOBAHUU
OLICHKH yIIepOa OT HeJoOTITycka BoJbl. PacueTHas 00ecnie4eHHOCTh — BEPOATHOCTH TOTO,
yt0 3Heprootaaya 'DC Oyner He MEHbIIE BEJIMYMHBI, IPUHUMAEMON B SHEPTETHUYECKOM
6anance sueprocucremsl (IC). [1_[] onpenensier Benuuuny [ (rap.) ['DC B MOMeHT
MPOXOKAeHMsI max Harpy3ku DC uiu 110001 Apyroi HapsHKEHHBIM MOMEHT.

19.19. DxoHOMHUYECKOE 0OOCHOBAHHE BETMUYMHBI BhITECHAOMIEH MomHOCcTH ['OC.
OTBeThI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KypCYy.
BepHblii 0TBeT: DKOHOMHUYECKOE 0OOCHOBaHKE BETMYMHBI BhITECH OMIEH MottHocTH ['OC:
®daxTopsl, BAUSIONINE HAa BeIHMUnHY BbITecH oIl MorHocTy ['DC ([ (BbITecH.) ['DC):
I'unponoruueckue ycnosus; CootHomenus Hanopa 1 pacxona ['OC; 'eonornueckue
ycnoBus; ['my6una 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.
Bepnpriii otBeT: DakTOphI, ONMpenesstoniie He00X0AUMOCTb U 11e1ec000pa3HOCTh
coopyxenust 'DC B n1Be ouepenu: IlepcriekTuBsl 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 TUAPOTEXHUUYECKUX COOPYKEHUN, KOMITOHOBKH THAPOY3Ia,
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'naponoruuyeckue 0COOEHHOCTH BOJJOTOKOB, Ha KOTOpbIX padoTatoT 'DC
Perynupytomast BO3MOXHOCTb BOAOXpaHUINIL PacnionoskeHue BoJOXpaHWIUIL B paMKax
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Kackaga TexHuueckut 3pQeKT: MoBBIIIEHNE CYMMapHON TapaHTUPOBAHHON MOIIIHOCTH
kackaaa ['9C no cpaBHEHHIO ¢ CYMMOM rapaHTUPOBaHHBIX MolHocTel ['9C kackana.
DKOHOMUYECKUN YPPEKT: FIKOHOMUS MOIIHOCTH JAPYTHUX IEKTPOCTAHIHH, padOTaIOIUX B
00bEIMHEHHOM SHEPreTUUECKOM cucTeMe.

2. Komnerenumsi/Muaukarop: UJI-2nk-2 OcymiecTBiisieT IIaHUPOBAaHUE U BEICHUE PEXUMA
THJIPOIHEPIETUYECKUX YCTaHOBOK

Bomnpocel, 3axaHus
1.22. KomIiekcHOE UCI0JIb30BaHNE BOAHBIX pecypcoB. BomonoTpebiaenue u
BOJIOTIOJIb30BAHUE.
23. Bopnocnabxenue. HopMbl X03511CTBEHHO-ITUTHEBOTO U IPOMBIIIIICHHOTO BOJAOCHA0KEHHUS.
24. Cucremsl Boponogaun. [IpsimoTounas cucrema nmogayu Boasl. Ee npenmyinecTsa u
HEJI0CTaTKU.
25. OOopotHas cuctema nmojaur Bojisl. Ee mpenmymiecTBa U HEJOCTATKH.
26. Cucrema nocieaoBaTeIbHON oJauu Bobl HoTpeduTensim. O6aacTh ee MpUMEHEeHHs.
27. Bopanslit Tpancnopt. TpeGoBaHUS BOJHOTO TPAHCIIOPTA K PEXKUMY PEUHOTO CTOKA.
CriocoOb! y10BIETBOPEHUS 3TUX TPEOOBAHUIA.
28. Cenbckoe x0351icTBO. TpeboBaHMs CEIBCKOTO XO035ICTBA K PEKUMY PEYHOTO CTOKA.
Pe:xuMBbl opo1eHNsI, HOPMBI ITOJIMBA, BUJIbI OPOILICHHUSL.
29. TpebGoBaHus PEIOHOTO XO3SMCTBA K PEXKUMY PEUHOTO CTOKA. TpeboBaHMs prIOHOTO
XO035IMCTBA K PeXKUMY YPOBHEH BOJAOXPaHUIIMILL.
30. TpebGoBaHMS THIPOIHEPTETHKH K PEKUMY BOJIOXPAHUIIHILL.
31. OcHOBHBIE TOKYMEHTBI, periJaMeHTUPYIOIUe (YHKIMOHUPOBAHUE BOAOXPAHUIIHIL U
THIIPOY3JIOB.
32. Jlucneruyepckue MpaBuila YIpaBIeHUs peKUMOM paboThl Bogoxpanummiy ['OC.
PexuMHBIE 30HBI OIS TUCTIETYEPCKOTO TpaduKa.
33. (Cxema KOMIIJIEKCHOT'O MCII0JIb30BaHMsI U OXpaHbl BOJHBIX pecypcoB. CoaeprkaHue,
BOTIPOCHI OXPaHbI OKPYKAIOIEH CPEIbI.
34. DOransl npoexktupoBanus ['OC.

MarepuaJbl 11l IPOBEPKH OCTATOYHBIX 3HAHUI

1.22. KommuiekcHOE UCTIOIh30BaHUE BOJHBIX pecypcoB. Bogonorpebienue u

BOJIOTIOJIb30BaHUE.
OTBeTsI:

OTBeT BO3MOKHO HAaWTH B JIEKIHX 10 KYpCY.
Bepnpsiii otBeT: Mcnonb3oBaHne BOAHBIX PECYpCOB BOAOXpaHunuIl: Bogonorpedurenu —
MOTpeOUTENN BOBI, U3BIMAIOIIINE €€ U3 BOJIOTOKA, BOJ0OEMA MJIH TI0JI3EMHOT0 OacceiiHa.
N3batue moxeT ObITh 0€3BO3BPATHBIM, C YACTUYHBIM BO3BPATOM WIIH C TIOJTHBIM
BO3BpaToM. Bogomnonbs3oBarenu — moTpeOUTENH BOJIbI, HE U3BIMAIOIIUE €€ 3 BOJOTOKA.
(cynoxoJIcTBO, ppIOHOE XO3SIIICTBO, TUAPOIHEPTETHKA M PEKPEALIHSI)

2.23. BonocHabOxenue. HopMbl X03sIiICTBEHHO-TTMTHEBOTO U TIPOMBIIIICHHOTO BOJIOCHA0KEHHUS.
OTBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepusiii otBeT: Bogocnabxenue: Llens: cHabkeHNe BOIOM HACEIEHHBIX TyHKTOB,
MIPOMBIIIJICHHBIX MPEANPUATHH, CeIbCKOro X03sicTBa. TpeboBaHus cBOAITCS 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,
TPaAHCIIOPT, CEIBCKOE X0351CcTBO) TpeboBaHMs K KauecTBY BObI: [lomoxuTEeIbHBIE
OpraHoJIEITUYECKHE CBOMCTBA (OTCYTCTBHE 11BETa U 3amaxa); [lonoxxurenbHbIe
XapaKTepUCTHKU OaKTepUaAIbHOM cpeibl (IomycTUMasi KOHIEHTpalus OakTepui,
OTCYTCTBHE OMacHbIX OakTepuil); [lonoKUTeNbHBIE XUMHUECKUE XapAaKTEPUCTUKHI

29



(momycTuMasi KOHIICHTPAIUSI pACTBOPUMBIX U HEPACTBOPUMBIX XHMHUECKUX
3arpsi3HUTENEH). * BepxHuii mpeaen — 10)KHbIe peruoHbl HkHMI peaen — ceBepHbIe
peruonnl [ (cyt.)=C1_CIC0/0 (eyr.) ; [ (wac.)=[]_[100/[] (4ac.) .
[Ipou3BoicTBEHHOE MOTPEOIEHUE BOJIbI Ha TPOMBIIIJICHHBIX U CEIbCKOXO03HCTBEHHBIX
MPEANPUITUSIX UCTIOIB3YETCs Uisl: Bhllycka mpoyKIuu (ChIpbe WU KOMIIOHEHT);
OxsnaguTtens B IPOU3BOACTBEHHOM Mpoliecce; OYUCTUTENb B IPOU3BOJCTBEHHOM
nporecce.

3.24. Cucremsbl Bogonoaauu. [IpssmoTounas cucrema noaauu Bojabl. Ee npeumyiiectsa u

HEJ0CTaTKH.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
Bepnsriit orBeT: Tunsr cucrem BogocHabxkenus: [Ipsmorounas; O6opotHas; C
I10CJIEZI0BATEIbHBIM UCIIOJIB30BAHUEM BOJIBI.

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

OTBeT BO3MOKHO HAWTHU B JIEKIHSX IO KYpCY.
Bepnbpiii otBeT: Mcnonb3yroTes pu OrpaHUYeHHbIX BOJAHBIX pecypcax; Cokpalaercs
U3BATHE BOJBI U3 BOJIOTOKA (BAXKHO IIPU HATHYUU TPEOOBAHUI K KAUeCTBY BOJIbI B
TeXHOJIOrH4YeckoM nporiecce); Cokparmraercsi cOpoc 0TpabOTaHHBIX BOJ B BOJIOTOK
(cHM>KaeTCs 3arpsA3HEHHOCTh BOJJOTOKA).

5.26. Cucrema mocneioBaTeIbHON MOAa4YHM BOABI moTpeduTensiM. O01acTh ee MpUMEHEHHS.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 KYpCYy.
Bepwbsiii otBeT: Mcnonb3yercss B TEXHOJIOTHYECKH CBA3aHHBIX MPOU3BoIcTBaX. HacocHas
CTaHIIMsL, FOJIOBHASI CUCTEMA BOJJOOYMCTKU U OYMCTHBIE COOPYKEHUS — OJHU HAa CUCTEMY
(BO3MOYKHBI TaKKe JIOMOJIHUTEIbHBIE HACOCHBIE M OYMCTHBIC YCTAHOBKHU B 3aBUCHMOCTH OT
0COOEHHOCTEH TEXHOJIOTHUECKOTO MPOIIECCa).

6.27. Boanslit TpancniopT. TpeOoBaHUsS BOJHOTO TPAHCTIOPTA K PEXKUMY PEYHOTO 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.)). Meponpustust 1751 yIOBJIETBOPEHHS TPeOOBAHUN BOJTHOTO
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 CIPSAMIISIONINX U3ITyUYHHBI peku (Tpedyercs co3nanue ['Y
C YYETOM TIepernajia OTMETOK PEKH U o0ecrieueHre mpoxo/1a CyI0B IyTeM IUTF030BaHus) 3.
YBenuueHne MeKEHHBIX PAcX0/I0B MyTeM PeryIupoBaHuUs CTOKA B BBIIIE PACTIONOKEHHBIX
BOJOXpaHWINIIAX; 4. Y CTPOMCTBO OOCTAaHOBKH: o0ecriedeHrne 6€30MacHOCTH IBUKEHHS TI0
peKe, pacCTaHOBKA 3HAKOB M cUrHanMM3anuu; 5. OuucTtka u yrnybnenue pycna: Ouucrtka
(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 (arpesib); KOHEIl — yCTAHOBIICHHE JIEOBOTO MTOKPOBA
(H0516pB); 7. CyTOouHbIi pesxum padoTs! ' IC B 3UMHUIT TepHo.

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

PexxuMbl opoIIeHrs, HOPMBI TTOJIMBA, BUBI OPOIIICHUSI.
OTBeTHI:

OTBeT BO3MOKHO HAalTHU B JIEKLHSX 10 KypCYy.
Bepnpriii otBet: Cenbekoe x03s1icTBo. TpeboBaHUs CENbCKOTO X035HCTBA K PEKUMY
peuHoro cToka: Bona B cenbckoM xo3siicTBe pacxoxyercs Ha: Opoienue; OOBoOIHEHHE;
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Bonocuabxxenue. Oporrenue: (30HbI HEYCTOMYUBOTO U HEJOCTATOYHOTO YBIaKHEHHS)
VYBnaxHuTeaIpHOE — 00eCTIeueHne BOI0M pacTeHnit Perymsipaoe (mpaBuiibHOE);
OnnoxpaTHO-aeHcTBYIOMIEE (TTAaBOAKOBOE WIIM JJUMAHHOE). Y T0OpUTETHhHOE — BHECCHHUE B
[IOYBY MMUTATEIbHBIX BellecTB PeunbiMu Bonamu; CrieninaabHO MOATOTOBICHHBIMU
Bogamu. [IpoMbiBouHOE — 60pH0a C OCOIOHEHHEM TTOYBHI (MPOBOUTCS OCeHBI0) [lonuB
ObiBaeT: [loBepXHOCTHBIN (0KIeBaJIbHBIEC YCTAaHOBKH ); [ToAmOuBeHHBIN (K KaXK10H
KOPHEBOH cHUCTeMe MOABOATCS KallWJUISIpHbIE TpyOKH ¢ Bojoi); TpebGoBaHus K
BOJIoCHaOkeHut0: KauecTBO BOJIbl, HCTIONB3yeMOl A oporeHus: CoaepaaHue TBEpAbIX
YacTHUIl 10 BEJIMYMHE HE JOJKHO npesbiath 0,15 cm; KoHleHTpanus 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
KOHIIEeHTpaLus Oosiee 5 /1 — BoJa He NpUrojaHa ajs opomeHus. O0BoagHeHUE — Ha
TEPPUTOPUH CO3/1At0TCA IPYABI, BOJIA U3 KOTOPBIX UCHOIB3YETCS ISl CEIBCKOTO U
PBIOHOTO X035 CTBA.

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

XO35I1CTBA K PEXUMY YPOBHEHN BOJOXPaHWINLLI.
OTBeThI:

OTBeT BO3MOKHO HAlTHU B JIEKIUSAX 110 KypCYy.
Bepnbiii otBeT: TpeOoBaHus ppIOHOIO X03sIMICTBA K peKUMY peyHOro cToka. TpeboBaHus
PBIOHOrO X035HCTBA K peXUMY YpoBHEH Bogoxpanuauil: OOecrieyeHue pexuma
OOBOJTHEHHSI TOWMEHHBIX HEPECTHIIUII, HEPECTUIIHII B JIENIbTaX U HU30BbSAX PEK:
ObecneueHrie BO3MOKHOCTH IPOX0Jia pbl0 K MECTaM HEpecTa B EPUOJI MaCCOBOTO
HepecToBoro xonaa; OdecrneueHue 3aTOIICHUS HEOOXOIMMBIX TUIOMIAIel TOMMEHHBIX
HEPECTUJIUIL B TpeOyeMbIe CPOKU C YUETOM HEOOXOAUMOTro TEMIIEPATYPHOrO PEKUMa;
ObecrnieueHue MpoI0JKUTEIILHOCTH 3aTOIVIEHNS TOMMEHHBIX HEPECTUIIUILL, HEOOXOJUMOMN
JUIsL JOCTHXKEHHSI MOJIOJIBIO PhIO KM3HECTOMKUX cTaauii; ObecneueHne ckata MOJIOAU PbIO
C MOMMEHHBIX HEPECTUIIMII B PEKY M YCIIOBHI Cpeibl OOMTAHUS MOJIOIM U B3POCIBIX PbIO U
JAPYTUX THIPOOHOHTOB.

9.30. TpebGoBaHUS THAPOIHEPTETUKH K PEIKUMY BOJOXPAHUIIUIII.
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 SHEprocuctemsl); [lonyueHrne makcumyma
pacnosnaraeMoil 1 pabodell MOIIHOCTH B MEPHO/] MPOXOKIEHUS MAaKCUMAJIbHON Harpy3Ku
sHeprocucremsl; TpeboBanue k cyrouHoMmy pexxumy ['9C: nomkeH odecrieunBaThbCs
MaKCHMaJIbHBIN JUana30H W3MEHEHUS MOIIIHOCTH B TEYEHHUE CYTOK.

10.31. OcHOBHBIE TOKYMEHTBHI, periIaMeHTHpYoLue (PYHKIIMOHUPOBAHHE BOIOXPAHMIMIL] U

TU/IPOY3JIOB.
OtBeTsI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepusliit otBet: JlIOKyMEHTBI, perilaMeHTupytomue GyHKIHOHUpoBaHue BAXp. u ['Y:
[IpaBua ucnonws3oBanus BoaHbIX pecypcoB (ITMBP) Bogoxpanunuia; [pasuna
TEeXHUYECKOH 3KcIuTyaTanuu u 6maroycrpoiictsa (I1TOub) Bogoxpanunumia; MHCTpykuums
o akcrryatanuu ['TC u ruapaBindeckoro 00opya0BaHus.

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

PexumHbIe 30HBI OJIS1 AUCTIETYEPCKOTo Tpaduka.
OtBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepnpsiii otBet: B coorBetctuu ¢ n1. 7 [IMBP mone aucnerdepckoro rpaduka pa3ouTo Ha
CeMb peXXUMHBIX 30H: | —30Ha Heucnonb3yeMoro oobema BIxp. BogonpomnyckHbie
COOpY>KEHHsI 3aKpBITHI, IITI030BaHKe U 3a00p Boabl u3 Bb He ocymectBistores; 11 — 30na
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cHIKEeHHOU Ha 20% rapantupoBaHHoil otaauu. III —30Ha rapanTupoBaHHOM oTAauu. IV —
30Ha MOBBIIIICHHOW YHEProoTaaun. Best n30bITOYHAS YaCTh CyMMapHOW OTIauu BIXP.
moMuMo 3a0opa Bo ikl 3 Bb u mimo3oBanus npomyckaercs yepes arperatsl [9C. V —
30Ha Hayaja OTKPBITUS BOJIOCIMBHOMN MIIOTHHBI. Bes M30bITOUHAS YacTh CyMMAapHOM
OTIa4¥ BAXP. MOMUMO 3a00pa Bobl u3 Bb u nu1r030BaHus npoIrycKaeTcs 4yepes arperaThbl
I'DC (I'DC 3arpyxeHa Ha TOJHYIO MOIIHOCTD). VI — 30Ha yacTHYHOM Cpe3Ku
MaKCHMAaJIbHBIX PacX0/0B I10JI0BO/bsI. Best M30bITOYHAS YaCTh CYMMapHON OTJA4M BIXP.
moMuMo 3a6opa Bojel 3 Bb u mutro3oBanus nporyckaercs uepes arperatel [ 9C (I'DC
3arpykeHa Ha TIOJHYI0 MOITHOCTR). [IpeaycmaTpuBaercs BpemeHHas popcuposka. VII —
30Ha MOJTHOU MPOMYCKHOM crocobHocTH ruapoysna. Copoc B Hb npu monmHOCTHIO
OTKPBITBIX OTBEpCTUAX. MCII. A1 Iponycka MaKCUMaJIbHBIX PACX0/I0B BECEHHETO
MTOJIOBOJIbSI PEAKOM MOBTOpsieMOCTH. 3a00p Bobl 3 Bb He Tpebyercs, pabora 'DC He
JIOITYCKAETCsL.

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

BOIIPOCHI OXPaHbl OKPY>KAIOILIEH CPEIbI.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 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
— KaXJIbIi Y9aCTHUK BOJI0X03sHcTBeHHOr0 KoMItiekca (BXK) momkeH ObITh oOecrieueH
BOJIOM, KaK 10 KOJMYECTBY, TaK U [0 KAYECTBY. YYACTHHKHU BOJIOXO3HCTBEHHOTO
komruiekca (BXK): Xo3siiicTBeHHO-TUThEBOE BOOCHAOKeHNE; [[pOMBIIICHHOCTH;
Opormraemoe 3emnenenue; Boausiii Tpancnopt; PeiOHOE X034HCTBO; DHEpreTHKA.

13.34. Dramnbl npoextupoBanus ['IC.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 KYpCY.
Bepusiit otBet: Otansl npoektupoBanus 'IC: 1. IlpeanpoektHas npopaboTka 3agauu:
KOHIENIUS 00bEeKTa, TEXHUUECKOE 3a/1aHKe Ha pa3pabOTKy MPOEKTHOW JJOKYMEHTAIUH U
MPOBEACHUE MHKEHEPHBIX U3bICKaHUN. Pe3ynbTaThl: 3CKU3HBINA IPOEKT: TEXHUKO-
sKoHOMHUecKoe obocHoBaHMe (TDO) unu TexHuko-skoHoMudeckuii pacuer (TOP)
ctpoutenscTBa ['DC, npeaBapuTenbHOE pa3MelIeHUE COOPYKEHUH, KOMMYHUKALIUH
(moporwu, Bpemenusie JIDII nist sHEeprocHadXeHUs Ha TIEPUO]] CTPOUTEIHCTBA). 2.
WNuxeHepHble U3bICKaHUA 3aJaul: MPOBEIECHUE T'€0/Ie3UNUECKUX, T€0JIOTHYECKHUX,
THIPOMETEOPOJIOTMUECKUX, SKOJIOTMUECKUX U3bICKaHUH. Pe3ynbTaThl: OTYETHI C
KOMIUIEKCHOM OIIEHKOM TUIOIIAIKH CTPOUTEIHCTBA, HEOOXOIMMBIE IS pa3paboTKu
MPOeKTHOM nokyMeHTanuH. 3. [IpoektHas nokymenrtanus (I1J]) 3amauu: pazpaborka
ONMMCAaHUs TEXHUYECKUX PEIIEHUH U OLIEHKH BO3MOXXHOCTH peau3ally MPOEKTa,
pa3zpaboTka cBeqieHn 00 000pYIO0BaHUH, CMETHOW JTOKYMEHTAIMH, TUIaHa IPOU3BOJICTBA
pabot. PezynbTatel: okymeHT u3 11 pazngenos (cornacHo 'OCT), sxcnepTu3a NpoeKTHOM
JIOKYMEHTAIMH, IOTy4eHHUE pa3peleHus] Ha CTPOUTENbCTBO. 4. Pabouas nokymeHTanus
(P1) 3amaun: pazpaboTka apXUTEKTypHO-CTPOUTENBHBIX PEIICHUH, criennuKaimii
MaTepuaioB U 000pPYI0BaHUS, pa3pad0OTKa TEXHUYECKUX TpeOoBaHUHN. Pe3ynbTaThI:
YEepPTEKH C MOJIPOOHBIM pa3MelleHHEM COOPYKEHUI 1 000pyJ0BaHUS, pacueTsl U
xapakrepuctuku ['TC, 31aHmii, OCHOBHOTO ¥ BCLIOMOTaTEIbHOIO 000py/10BaHuUs,
TEXHUYECKHE TPeOOBaHUS U 3aKa3HbIE CIIelM(DUKAIINY JUIS 3aKyITKH MaTePUAIIOB U
obopynoBanus. 5. UcnomuurensHas qokymenTarnus (MJ1) 3agaun: U] neobxoauma mis
nepeiayn CTPOSIIETOCS 00BEKTa IKCIUTYaTUPYIOIIEH OpraHu3aIliy, a TAKKe JIIs
BBITIOJTHEHUS] CTPOUTEILHO-MOHTAXKHBIX U ITyCKO-HAJQA0YHBIX paboT. Pe3ynbraThl:
COTJIACHO MCTIOTHUTEIHHON JOKYMEHTAIIMH BEIYTCS )KypHAIBI padOT U aKTUPYETCS
TEXHHYECKasi FOTOBHOCTD IS Mepeladll CMOHTHPOBAHHOTO 000PYA0BaHUS ISl ITYCKO-
HaTa0uHbIX paboT. 6. CtpoutensHo-MOHTaxkHBIE (CMP) u mycko-HanagouHbie paboThl
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(ITHP) 3amaun: BeImOIHEHHE pabOT COTIACHO MPOEKTHOU, paboyueil U NCIIOTHUTEIBHOM
JOKyMEHTalK. Pe3ynpTaThl: aBTOPCKUN M CTPOUTEIBHBIN Ha30p, KOHTPOJIb BBIITOJIHEHUS
CKPBITBIX paloT, 3aKITI0UYEHIE O COOTBETCTBUU 00BEKTA IPOCKTHOM TIOKyMEHTAIINH,
paspelieHre Ha BBOJI 00BEKTa B HKCIUTYyaTaLUIO, JOMYCK B 3KCILUTyaTallUIO
SHEPrOyCTAHOBOK.

II. Onucanue wkanvl oueHuBanus

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

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blnoIHeHus 3uanus: VIMeroTcst OTAeIbHbIE HETOYHOCTH B
(dbopMyIHpOBKax OTBETA [0 BOIIPOCAM OHIIETA.

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku gvinonnenus 3uanusa: OTBET Ha BOIPOCHI OMIeTa He 1aH WU J1aH
PEUMYIIECTBEHHO HEMPABUIIBHO.

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Hroroas onenka 3a Yacte Nel no kypey "llpoextupoanue I'DC" BeicTaBisieTcs 1o pe3yibraTam
DK3aMEHa.

2 cemecTp
®opMa NPOMEKYTOUYHOM aTTecTalumn: DK3aMEH
IIpumep Ouera

1. KackaaHoe perynupoBaHue cToka Bojgoxpanunuiiamu ['9C.

2. Ocobennoctu Beibopa obopynoBanust T ADC. Pacuernsriii Hartop TADC u ero
OIIpEeJICTICHUE.

3. IlpaxTmueckoe 3agaHue.

IIpoueaypa nposenenust

CryneHnt TtsHer Ouner, rotoButrcs 40 MHMHYT K OTBETY, OTBEYaeT Ha BOINPOCHI MO OWIeTy u
JIOTIOJIHUTEIILHBIE BOIIPOCHI, ITOCJIE YErO BHICTABIIAECTCS OLICHKA.

L Ilepeuenv Komnemenyuit/uHOUKaAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YbI AN 08
0CBOCHUA OUCUUNIUHDI

1. Komnerenuusi/Maankarop: NJI-1pnx-1 OcymecTBiasieT HayuyHbIi OUCK METOIOB PEIICHUS
UCCIIEIOBATEIbCKUX 3aJau B MpodeccuoHaIbHOM 00macTH (cdepe)

Bonpocsl, 3aganus
1.1.  KackagHoe perynupoBanue croka Bogoxpanuiumamu ['9C
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2.  T'mapaBnudeckoe KOMIIEHCHPYIOIIEE peryiupoBanue croka npu padbore 'DC B kackaze.
3. DeKTpuYecKoe KOMIEHCHUPYIOIIEe peryaupoBanue ctoka npu padore [DC B
HHEPTrOCHCTEME.

4.  BpIOOp OCHOBHOT'O SHEPTETUYECKOT0 000PYAOBaHMS. 3aa4u BEIOOpA U TPEOOBAHUS K
BBIOODY.

Br160op ruapoTypOrH 110 HOMEHKJIATYPHBIM IrpaduKam.

Br160p rugpoTypOHH 10 TTaBHBIM YHUBEPCAIBHBIM XapaKTEPUCTHUKAM.

Br16op 3armybnenus 000py10BaHUsI O YCIOBHSIM €T0 OECKaBUTAIIMOHHOW PabOTHI.
[TocTpoeHne sHEPreTHUECKUX XapaKTepUCTHK ruapoarperara u ['9C B menom.

[IpaBuna ynpapieHust pexxuMoM padboTel Bogoxpanuiumy [ IC.

10 IIponyck MakCHMaJIBHBIX PacXo0B yepe3 rupoysel. Ilopsanok pacyeTos.
MonenupoBaHue pacueTHOTO ruaporpada.

11. 3umHMN pexuM pek. 3aTOphl U 3aKOPHI HAa peKax. Y4eT 0cOOEHHOCTEH 3UMHETO peKuMa
nipu npoexktupoanuu ['OC.

12. Br160p pacyeTHBIX TUAPOIOTHUECKUX YCIOBHA 1iis mpoekTupoBanus ['OC, paboTaromux
B Enunoit Duepreruueckoit cucreme Poccuu.

13. TADC. Knaccuduxamus 'ADC. KITJ]I TADSC.

14. Ocob6ennoctu 3xoHOMUYeckoro obocHoBanust 'ADC.

© 0~ o U

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.14. Ocobennoctu s3xoHOMHYecKOro obocHoBaHusA ['TADC.
OTBeThI:

OTBeT BO3MOKHO HalTH B JIEKLUAX 10 KypCY.
Bepusriii otBet: 1. I1pu onenke TorumBHOTO 3¢ dexra TADC He0OX0IMMO yIUTHIBATh HE
TOJIKO 3KOHOMHUS TOIUIMBA OT paboTsl 'ADC B reHepupylolieM pexume, Ho U 3aTpaThl Ha
TOIUTUBO. DTH 3aTPaThl MOICYUTHIBAIOTCS UCXO0 s U3 3arpy3ku TOC, paboTaromux HOYbIO
C MOHWKEHHOH Harpy3koi. Pacxon Ha norpysky 0,25-0,27 xr y.1./kBt - u. 2. TADC,
JIOTpy>Kast HOUbI0 HEMAHEBPEHHOE 000PYAOBAHNE, TIOBBIIIAET MAHEBPEHHOCTh
OHEPreTUYECKON CUCTEMBI, YTO, B CBOKO OUYEPE/b, IOBBIILIAET HAIEKHOCTh U KAYECTBO
sHeprocHabxkenus. Onenka spdexra npoussoautcs no 3arparam B KOC npu ux pexume
coBMecTHO ¢ ['TADC u 6e3 Hux. [lonoaHuTeNbHBIE 3aTpaThl B Bapuante 6e3 'ADC:
JononHutenbHbIN peMOHT 000pyaoBanus KOC 3a cyeT 0CTaHOBKH U ITycKa
obopynoBanus; CHIDKEHHE MPOYHOCTHBIX Ka4eCTB METalljIa PH YaCTOM W3MEHEHHUH
teMmeparypsl; [loBblieHre n3HOCA, CIEACTBUEM KOTOPOTO SIBJISIETCS TOBBIILIEHUE
aMOpTU3aLUU 000pyI0BaHUs; Y BEIMUSHHUE IPOCTOsI 000pYI0OBaHUS 32 CUET YBEJIUYECHHUS
4acoB KalUTaJIbHOIO U aBapUMHOIO PEMOHTA.

2.15. Ocobennoctu BoI60pa obopynosanusi 'ADC. Pacuetnsiit Hartop 'TADC u ero

orpezesieHue.
OtBeTsI:

OTBeT BO3MOKHO HalTH B JIEKIUSX 10 KYpCY.
Bepusiit otBet: 1. Cnenyer cTpeMHUTbCs K yBennueHHIo equauyHoi [ (arp.) Ecim s
I'DC ecth orpanndenue mo odecrneueHrno CaHuTapHoro pacxoaa [ (can.), To mist TADC
orpanndenuem 6yzaer [| PK* 1[I npu 3aganHOM pexumMe Harnopos. 2. [Ipu u3BectHoM
Hanope, Turne rugpoMattuisl U ] PKAT 1 (1o yciioBUSIM U3TOTOBJIEHUS U JOCTABKH )
BbIOODP 060opynoBanust TADC cBoauTCs K ONpeNielieHu o n, [00/MUH] arperara B
COOTBETCTBHHM C []_(pacu.), Kak B pexUMe 3aps/ia, Kak U B peKUMe pa3psaaa. Y TOUHEHUe
[ (yer)*I'ADC no obopynoBanuto VicxoaHas HHPOpMALUs: - MOITHOCTh U XapaKTepHBIE
pexumbl 'ADC nipu 3apsiae u pa3psie; SHEPreTHUECKUE XapaKTEPUCTUKHU THIPOMAILIVH B
oboux pexxumax; KI1/I a:1. MaluH B JBUTATEIILHOM U T€HEPATOPHOM PEXUMAX; MOJIE3HBIN
o6wem Bb u Hb; motepu nanopa B Bomonoasosmux coopyxkenusx; KIT[ TADC B o6oux
pekuMax; KpUBBIE CBsI3€i ypoBHEW ¢ 0ObeMaMu pe3epByapoB (IIpU YCIOBUU JIBYX
3aMKHYTBIX PE3EPBYapoB)
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3.16. OxpaHa BOJHBIX PECYpPCOB OT 3arpsi3HEHUS U UCTOIIeHus. [lokazaTenu coCTOSHUS BOJ.
Vuer kauecTBa BojbI lpu npoekTupoBanuu ['IC.

OTBETHI:

OTBeT BO3MOKHO HAWTHU B JIEKIHUSX IO KYpCYy.

Bepnpiit otet: [lox 3arpsa3HeHUEM TOHUMAETCS U3MEHEHUE COCTOSTHUSI U CBOMCTB BOJBI
IOJ1 BIUSTHUEM aHTPOIIOT€HHOTO (aKkTopa, IpyU KOTOPOM BOJA CTAHOBUTCS] YACTHYHO JINOO
IIOJIHOCTBIO HETIPUTOHA JUIsl OJHOIO MJIM HECKOJIBKUX BHUJI0B BOJIOIIOJIb30BaHUS.
3acopeHune — NOCTYIUIEHUE B BOAOEM HEPACTBOPUMBIX ITPEAMETOB, IPAKTUYECKU HE
M3MEHSIIOIINX Ka4eCTBO BOJIbI (IPEBECHHA, CTPOUTEIBHBIN Mycop, nulak). Mcromenue Bog
— CHUKEHUE KOJIMYECTBA BOJIbI B BOJAOEME, TPOUCXOAIIEE 110 BAUSHUEM aHTPOIIOTEHHOMN
JESATEILHOCTH M HOCAILEE YCTOMYUBBIN XapakTep. CTerneHb 3arps3HeHus: BOAHBIX
HMCTOYHUKOB ONPEIEIAETC KOHLIEHTpAaUKel B BOJE BPEAHBIX IPUMECEN U OLIEHUBAETCS
TpeOOBaHUSAMH OTpaCIieil HAPOJHOTO XO35HCTBA: PHIOHOTO, X03.-ITUTHEBOT0, KYJIbTYpPHO-
ObITOBOIO BOIOMONIb30BaHusA (pekpeanusi). Ilokazarenu cocrosinus Boabl: [1JIK BpeqHbix
BEIIECTB B BOJie (cucTeMa pazpaboraHa MUHUCTEPCTBOM 3/IpaBOOXPAHEHUS], OXBATHIBACT
IIMPOKUN KPYT XHUM. BEIIECTB, KOTOPbIE MOTYT MONACTh B BOY); buoxumuyeckas
notpebHocTh B kucnopoze (BIIK) — yka3siBaeT Ha coziepkanue B BOAE KHCIOPOa,
HE0OXOIUMOTO ISl OKUCTICHUS HAXOIAILIUXCS B BOJIE OPraHMYECKHUX 3arps3HSIONINX
BemiecTB. [1ist 6b1TOBBIX cTOuHBIX BOJ BIIK cTabuinbHa 1 3aBUCHT OT HOPMBI
BOJIOIOJIb30BaHUA Ha ojiHOTO yenoBeka: 50 (weyt)/uen - BIIK = 600-800 mr/x; 100-300
(veyr)/gen - BIIK = 400 mr/n; 400 (owveyr)/gen - BITIK = 150-200 mr/in. TloBeiienne
coJiepKaHUs KMCIIOPOJa IPOU3BOAMUTCS 3a CUET a’dpalluy — B3aUMOJEHCTBUSI BOJIBI C
Bo3ayxoM. B HB I'DC koHueHTpauus Kucaopo/ia BCeria BhIllie 3a CYET ePEMEIIUBaHUS
BOJBI C Bo3ayxoM. 3. 3amax [6ami] 0 — orcyTeTBHe 3amaxa; 2 — cialblif 3anax; 5 —
cuiIbHBIN 3anax. 4. [IpuBkyc. 5. [1naBatomue npumecu [1_1 - TTJAK

O 1<(0-0)/0+(0 2= 3)), rae [1_3 — KOHIIEHTpAIHs 3arPSI3HSIONICTO BEIIECTBA BHIIIE
BbIOpOCa CTOYHBIX BOA; (Q — pacxo BOJBI B PeKe; ( — pacxoJl BRIOpOCca CTOYHBIX BOJ; O —
kodpuuneHT cMemuBanusi. CrnocoOHOCTh PEKH K CAMOOYHILEHUIO OCYLIECTBISETCS O
neiicreuem cienyrouux ¢akropos: ConHeuHas paguanus; JleareabHocTh
MHUKPOOPraHu3MoB; JlesTeIbHOCTh BOJJHON pacTUTENbHOCTH; OKHCIIEHHE 3a CUET
TypOyneHTHOU qudy3un (epemMernBaHus).

4.17. CAIIP I'OC. Haznauenue CAIIP I'DC. CtpykTypa cucTeMBI aBTOMATU3UPOBAHHOTO
POEKTUPOBAHHUS.

OtBeTsI:
OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.

Bepusliit otBet: Cucrema aBromMatusupoBaHHoro npoektuposanus ['OC (CAIIP I'DC) —
KOMIUIEKC CpEACTB aBTOMAaTH3alliH, B3aUMOCBSI3aHHBIX C MOJpPa3AeIeHUEM TPOESKTHON
OpraHU3aIMK WIH KOJIJIEKTUBOM MOJIb30BaTeNel (CHEMAINCTOR), BBITOIHSIIOMINX
aBTOMATHU3UPOBAaHHOE MpoeKkTHpoBaHue. CTPYyKTypa CUCTEMBbI aBTOMATU3HUPOBAHHOTO
npoeKTHpoBaHus (Juist yueTa onbiTa cTp-Ba ' 9C): Iloa KoMIUIEKCOM CpEICTB
aBTOMATH3allMK MTPOEKTUPOBaHUs: MaTteMaTuueckoe o0ecreueHne — TeOpUst U METOIbI
aBTOMAaTH3UPOBAHHOTO MTPOEKTUPOBAHMS 00BEKTOB NPUHATOrO Kiacca; TexHuueckue
cpenctBa (oOecTieueHre) — TEXHHYECKUE CPEICTBA IS IpremMa, 00pabOoTKH, XpaHSHHS 1
nepenaun uHpopmaruu; [Iporpammel, peaan3yronue NpoeKTHbIE TPOLEIYPhl H ONepaliu
10 YIPaBJIEHUIO MPOLIECCOM MTpoeKTupoBaHus ; MHpopmanronHoe obecriedeHme —
nH(pOpMalMOHHbIe 0a3bl; S3bIKU TS IPEe/ICTaBIEHUS 0ObEKTa IPOEKTUPOBAHUSL, OOIIEHUS
0JIb30BAaTeNeH ¢ CUCTEMOM, MPOTPAaMMHUPOBAHUS — IMHTBUCTUYECKOE 00ECTIEUEHHE;
Opranu3annoHHas cxema rnporecca npoektuponanus. K. 1 oTHocsATCs MaTemMaTndyeckue
METO/Ibl, MOJIEJIH, aJITOPUTMBI, IIPEICTaBICHHbIE B 3aJaHHON (hopMe 1 HEOOXO UMbl s
BBINOJIHEHUS] aBTOMATU3UPOBAHHOTO IipoekTupoBanus; [lox n. 2 moHuMaeTcs
COBMECTHMOCTb B3aUMOCBSI3aHHBIX TEXHUYECKUX CPE/ICTB, IPEIHA3HAYCHHBIX JIJIS
BBINOJIHEHUS] aBTOMAaTU3UPOBAHHOTO IpoeKkTHpoBaHusi. K HeMy oTHOCATCS:
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BBIUMCIIUTENbHAS TEXHUKA; allllapaTrypa, CONpsKEHHAasl ¢ IMHUSIMHU aBTOMaTH3alUY;
cpencTBa oToOpakeHus U JoKyMeHTHpoBaHus uHpopmaruu. K . 3 otHocuTCS
COBOKYITHOCTb KOMITBIOTEPHBIX ITPOrpamMM, HEOOXOTUMBIX JUIsl aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBaHUS cocToAmas n3: CUCTEMHBIX POrpaMM, IPEAHA3HAYEHHBIX [
opraHu3anyy Komiuiekca padot; [Iporpammsl, mpoOIEeMHO OPUECHTUPOBAHHBIE HA
BBITIOJTHEHUE OMPEJICTICHHBIX MTPOEKTHBIX MPOLEAYp (MaKeT IPUKIATHBIX IPOrpaMM);
CepsucHoe mporpamMmmHoe obecrieduerue. K 1. 4 OTHOCUTCS COBOKYITHOCTh
MIPEJICTABICHHBIX B ONPEICICHHOIN (popMe TaHHBIX, HEOOXOAUMBIX JUIS BHITIOJTHEHUS
aBTOMATHU3HPOBAHHOTO ITPOEKTUPOBaHUsI. MacCUBBI CIIPaBOYHO-HOPMATHBHON U
TexHoJoruueckoi nHpopmaiuu; Maccupbl HHPOpMAIUU 00 00BEKTE MPOSKTHPOBAHUSI.
I1. 5 nenutcs Ha 3 Tpynmbl: S3bIKKM IPOrpaMMUPOBaHUS; SI3bIKU ONUCAaHUS OOBEKTOB
MIPOEKTUPOBaHUS; I3bIKK yIpaBIICeHUs IPOEKTHBIM ITpolieccoM. B cocTaB 1. 6 BXOAAT:
IlepedyeHp yuacTBYIOIIKX B IPOCKTUPOBAHUM Opranu3anuii; @opma npencraBieHus
pe3yabTaTOB NPOEKTHPOBaHuUs; [lops 10K pacCMOTpEHNs IPOEKTHBIX TOKYMEHTOB,
HEOOXOAUMBIX JUISI aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHMUSL.

5.18. Knaccuduxkanus 3a7a4, permiaeMblx mpu aBTomMatrusanuu npoekrupoanus ['OC. Dddexr

ot ucnoisb3oBanus CAIIP.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 10 KYpCY.
Bepunpsiii otBet: Knaccudukanus 3agay npu ucnonszoBanun CAIIP: Pacuers mo
bopmynam; 3amaun MmareMaTrueckoi ontumuzanun; [IpeodbpasoBanue u 00padoTka
cUMBOJIbHOM HHpopMaruu; [IpeoOpa3zoBanue u 06padoTka rpadudeckoir HHGOpPMaIIHH;
Boinyck TexHu4ecKol JOKyMeHTaluu; AHanu3 padoTsl IPOEKTUPYEMOT0 00bEKTa UITH €T0
MOJICUCTEMBI (MMUTALIMOHHOE MOoieTTupoBanue); CHHTE3 ONTUMAIbHBIX IPOESKTHBIX
pelieHnii Ha ypoBHE 00beKTa B 11esioM. Bubl npoextupoBanusi: HeaBromarnsupoBaHHOe
(denmoBek); ABTOMAaTH3UPOBAaHHOE (YEIOBEK + KOMITbIOTEP); ABTOMATHYECKOE (pabOoThI
OCYIIECTBIISIOTCS MPaKTU4YeCKH 0e3 yuactus uenoBeka). Ocodennoctu CAIIP:
WTepanioHHbIi XapakTep NpoeKTupoBaHus; Heo0X0oauMoCTh YBA3KH OTAEIbHBIX
pa3zesioB NPOEKTUPOBAHUA APYT ¢ Apyrom; Hamuure cyObeKTUBHBIX (PAKTOPOB, HE
MOAJAIOUINXCS YKOHOMUYECKON OLIEHKE (TIpUMEP: MTOCIIEACTBUS CO3/1aHuUs
BOJIOXPAHUJIHIIA).

6.19. Ilonatue BbITECHAOIIEH, paboueii, Ce30HHON TyOMMpYIOIIel U yCTaHOBICHHON

mortHocTu ['DC.
OTBeThI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
Bepusliit otet: [ToHATHS BRITECHAONIEH, paboueii, ce30HHOM (nyOnaupyromei) u
ycraHoBiaeHHoU MomHocTy ['DC. Onpenenenre MoiHocty 3aMentatomei TOC:
BeITecHsI011as1 — MOLTHOCTB, KOTOpasi MOXKET 3aMEHUTh B DC yCTaHOBIIEHHYIO MOLTHOCTh
Jpyroi 3neKTpuueckoi ctanuuu; Pabouas — MakcuMalnbHasi MOILHOCTD, ¢ KoTopoi ['9C
pabotaet B rpaduxe Harpy3ku IC ([ _(pad.)=[1 (yct.)—All _pe3 (=10%)). CezonHas
(my6ommpyromas) — yctanaBnuBaetcst Ha ' 9C ¢ HeOOMBITUM BIXP., HE CIOCOOHBIM
aKKyMYJIMPOBATh BECh MAaBOJKOBBIN CTOK. OHa He BbITecHseT MoIHOcTh TOC u3 rpaduka
Harpy3KH, a ycTaHaBIUBaeTcs i skoHoMuu Torumsa ([1°1=0). YcraHoBieHHas — Ta
MOIITHOCTh, KOTOPYIO MOXET BbI1aTh 00opynoBanue ['9C.

7.20. DTansl pa3BUTHS BOJHOTO XO3SIMCTBA.
OTBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepusiit otBet: Kputepuii: MunnMyMm pacueTHbix 3atpar X3 BXK<X3 (3am.)
3komrekc+3(conyTcTB.@Mepomnp.)<x3 (3am.) COmyTCTBYIOIUMHU CUUTAIOTCS
MEPOIPUATHS HE BKIIIOUYAIOIIUECS B CMETY, HO BO3HUKAIOLIUE B CBSI3U CO CTPOUTEIHCTBOM
KOMILIEKCa ¥ HEOOXO0IMMBIE /17151 ero d(hPEeKTUBHOTO HCTIONB30BaHus: [ mapoIHEepreTHKa —
JIDII n IIC; BoaHbIi TpaHCHIOPT — TPAHCIIOPTHOE OCBOEHUE BAXP. (CTPOUTENBCTBO IIOPTOB
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u npuctanei, nogaepxka YHC — ypoBHS HaBUTALMOHHOM cpabOTKN); PrIOHOE X03511CTBO
— MOJTrOTOBKA HEPECTHIINILI.

8.21. dusuka NpuUIMBOB U OTJINBOB.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
Bepupiii otet: [IpuinB 1 0TJIMB — epuonyYecKue KojebaHus ypoBHs OKeaHa UITd Mops,
SBJIAIOILMECS PE3YIbTATOM BO3AecTBYS NpuiuBHBIX cuil JIynsl u Connua. [IpuinBHbIE
KOJIeOaHUsI UMEIOT IMEPUOANYHOCTD: MOYCYTOUHbIe — 12 4 24 MUH; cyTO4YHBIE — 24 4 48
MUH. (IIpWJIMB CMEHSET OTJIUB 4 pa3a B JIyHHbIE CYTKU) (JIyHHBIN Mecsl 29,53 cyTok)
Benuunna npunusa (A) u amrintyna npuianBa (A/2) cymecTBEHHO OTINYAOTCS 110
Bpemenu: ([_([1_CIOC)NC_LI00 ) =14,7 ¢yt - Y2 TyHHOTO Mecsa) XapaKTepHbIC
MOJIyCYTOUYHBIE MPWINUBBI: CU3UTUHHBINA MIPUIIMB — Max MOJIYCYTOUYHbBIN MPUIUB IpU
MOJIHOJIYHUH U HOBONyHUU; KBajipaTypHBIH IPUIUB — Min MOJTYCYTOYHBIN PUIIUB B
MepBOM U TpeThel yeTBepTH JIyHbl. XapaKTepHble CyTOYHBIE NPWIMBLL: TponuyecKuit
MPUJINB — Max CyTOUYHBINA MPUIUB IIPU SKCTPEMAIIbHBIX CKIOHEHUSIX JIyHBI;
DKBaTOPHAJIbHBII MPUIUB — Min CyTOYHBIN MPUIKUB MPU HYJIEBOM CKIOHEHUU JIyHBI.
Amnoreit u nepureit JIynsl: HaxoxxaeHue JIynol B HanOosiee yjaneHHON OT 3eMJIH U B
HauboJsee 01M3K0H K 3eMiie TouKax OpOUTHI, COOTBETCTBEHHO.

9.22. TeopeTnueckuil ¥ TEXHUUYECKUM MMOTEHLIMAI IPUITUBOB.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 KYpCY.
Bepwnpiii otBeT: OnpeneneHue noTEHIMATIBHON MOIIIHOCTH U BaJIOBOTO MOTEHIIMAJIa CTBOPa
[19C: Pabota P, coBepiaemasi npuiIMBOM 3a NPUJIMBHO-OTIMBHBIA IUKII:
(1=01/2-1111-10,05-[ 10) "6 [x[x] rae A — BbIcOTa PUJIKMBA; S — IUIOIIAh OTCEYCHHOTO
Bogoema; 10,05 — ynenpHBINA Bec MOpcKoit Bowl [KH/M?]. Pabora, coBepiaemas
npuIMBoM 3a cyTku: 3,87 P [loTeHmmansHas MOITHOCTD MPHUIINBA:
[ n=(3,87-1172-11-10,05- [[10] ~6)/(2-24-3600)=225-11 (cp.)"2-L], [kB1] ((cyrounas
paboTa)/(poI0KUTENBHOCTE CYyTOK)) [loTeHImanbpHas s3Heprus NPUIUBHOTO OacceiiHa:
D (mot.)=8760-225-1172-11=1,97- [10)] ~6-1J (cp.)*2-[1, [kBT-u] Texuuueckuii
noteHuuman [19C ouenuBaercs = 33,3% noTeHIIMANbHOM SHEPTUH, T.K. 3HAUUTEIIbHAS €€
4acTb HE MOKET ObITh MCIIOJIb30BaHa BCIEACTBUE CHUKEHMSI HAIlOpa U IPYTUX MOTEPh
sHepruu. TexHuueckuit 3Heprernyeckuit norenuuain [19C:
2 (tex.)=0,34-D (1mot.)=0,34%1,97-10"6-[1 (cp.)*2-[1", [kBT-4]" unmu
D (1ex.)=0,67-10"6-[1 (cp.)"2-11", [kBT-u]" Ilpu A = 5,44 M oNTUMAaNBHBINA HAYATBHBIH
Harop 2,5 M, TO B 00I1ieM ciTydae HadalbHbIN Hamop: [ (Hau.)=(2,5-11)/5,44=0,46-]
PacuetHslit pacxon, onpenenennsiii B 250 m*/c, To B 00111eM ciydae npu Mionaau
Oacceiina S, km?: [1=250 [1/5,44 [1=46-1111 VYcranoBnerHas MoirHocTh [19C (¢ yueTom
cpenHecusuruitnoro npuiusa k = 1,23):
0 (yer.)=7-0110=7-1,23-46[1 cp-1,23-0,5[1 cp=243-[1 cp”2 [1, "[xBt]"

10.23. ITpunususele anekrpoctanuuu (II19C). Cxemsl u pexumsl padoTs! [I9C. OcobeHHOCTH

kommoHoBkH 3gaHuH I110C.
OTtBeTHI:

OTBeT BO3MOKHO HAalTHU B JIEKLMSX 10 KypCYy.
Bepnpiii otet: [IpunusHas anexrpoctanius (I19C) — ruaposnekTpocTanuus,
MCIIOJNIB3YIOMIAs 7Sl TIOTYYEHUS SJIEKTPOIHEPTUH HAMIOP, 00Pa3YIOMIHICS MEXITY MOPEM H
OTCEYEHHBIM OT HEro 6accefHOM BCIIEACTBHE MPUINBHO-OTIUBHBIX KOJI€0aHUHN YPOBHS
Mopsa. Heobxomumblie ycnoBust it coznanust [19C: Y3kuit 3anuB; bonbias miomaas
3epkana 3ammBa. Cxema u pexuMbl paboTsl [19C: OnnobacceitHoBbie: OTHOCTOPOHHETO
neiictust; JByxcropoHHero neictBus (a). MHorobacceitHoBbIe (0).

11.24. Anroputmsl pa6otsl [I9C 01HOCTOPOHHETO U ABYXCTOPOHHETO ACHCTBHUS.
OTBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.

37



Bepublii oTBeT: ANroput™m omnpeneneHus napamerpos pexuma padotsl [19C
onnocroponHnero nevcreus: if [1_INIIDC ) [ (myck.)Marp. ),[1_[1TI[1~(arp. ) ] then
O_OAIIDC)HO [ _CO0,0_ 000 ] and A _1”(6ace. )=h_(L1—1)\(6acc. )—Ah([])
C_OAMIID2C )=0 and if & [1™M(mop. )<h_([1—1)"(6acc. ) then A_[1"(Gacc.
)=h_(C)—=1)"(6acc. ) h_[1~(6acc. )=h_[1"(mop. ) end if end if JIns a3 dexTuBHOI pabOTHI
I19C nomxkHo cobmoaarbes cootHomenue: [ >0 (myck.)™arp. ) rae [ - cpennee
3HAYEeHUE aMIUTUTYIbI IPUIUBA. AJITOPUTM OIPEIEIICHHs TapaMeTPOB peKUMa pabOThI
I19C nByxcroponnero aeuctBus: if |[[1_INIIDC) |0 [0 (myck.)Marp. ), (arp. )
] then O_OATIRC)D [0_C00,0_000 Jand if 0_OATIDIC )>0 then A_[17(6ace.
)=h_([1—1)"(06acc. )—Ah([]) h_[1"(6acc. )=h_([1—1)"(0acc. )+Ah([1) endif [I_CINIIDC
)=0 end if [{ns apdextuBnoit padboTsr [IIC 10mKHO COOMIOIATHCS COOTHOIICHHE:
[1>20 (myck.)Narp. ) rae [ - cpeaHee 3HaAYEHUE aMILIMTY (I IIPUIIABA.

12.25. OcHOBHBIE OTJINYMS MAJION TUAPOIHEPTETUKU OT TPAAULIMOHHON THIPOIHEPTETHKU.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 10 KypCYy.
Bepnpiii otBet: Manas rugposnepreruka (MI'D) — ucnonp3oBaHie MEXaHUUECKON
SHEPrUM €CTECTBEHHBIX U UCKYCCTBEHHBIX BOJIOTOKOB ¢ ToMolibio Maiibix ['9C. Manas
I'SC — npomblIeHHOE TTPEANPHUATHE, OCYIIECTBIIsOMIEEe MpeoOpazoBaHNe MEXaHUIECKON
SHEPrUM BOJOTOKOB B JIEKTPOIHEPIUI0, OTIINYarolieecs o TpaauuroHHon ['9C 6onbiueit
yHuUKaueit 000pyI0BaHus U aBTOMAaTH3aIMEH MPOU3BOICTBEHHOTO MPOIIEeCca.
HcTouHNKH SHEPreTUUecKOro NoTeHIMana Majnoi TuAposHepreTUku: OTKpbIThIE U
3aKpBIThIE BOJOTOKH (MCKYCCTBEHHOT'O U €CTECTBEHHOTO ITPOUCXOXKICHHUS), PECYPCHI
MaJlbIX U CPEIHUX PEK, yUacTKU KpYyIHbIX pek; Mansie ['DC Ha cymiecTByromux
Bogoxpanmnuiax; Mamnsie 'DC Ha nepenanax kaHayioB: (kaHain uM. Mocksbl, Bonro-
basr); [IpoMblitiuieHHBIE, KOMMYHAIbHO-OBITOBBIC, CEJTLCKOXO03CTBEHHBIC U
BOJIOXO3SIIICTBEHHBIE CICTEMBI.

13.26. Knaccuduxauus mansix I'OC.
OTBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX IO KypCYy.
Bepusiit otBet: Knaccugukarus mansix ['2C no pazauuHeIM napamMeTpam: 1o
yctaHoBieHHoU MomtHocTH: Mainas [OC: 1 — 25 MBT; munau-I'29C: 100 kBt — 1 MBT;
Mukpo-I'DC: menee 100 kBT. mo Hanopy: HU3KOHAIIOPHBIE: 10 25 M; CPEIHEHANIOpHBIE: 25-
60 M; BICOKOHaNOpHbIE: CBbINIE 60 M. [T0 cXeMe MCNOIb30BaHUS MOTEHIMAIa: TUIOTHUHHBIE
(pyci0BbIe U PUILUIOTUHHBIE); €PUBALIMOHHBIE; OECIUIOTUHHBIE (CBOOOAHOIOTOYHBIE
TUIpOArpeathl, MOTPY>KHbIE, PyKaBHbIE). [T0 CTENIEHN aBTOMATHU3alMH: HE
aBTOMATHU3MPOBAHHBIE; I10JIy aBTOMATU3UPOBAHHBIE; IOJTHOCTHIO aBTOMATU3UPOBAHHBIE. 110
peXHUMY paboOThI; IO OTHOIICHUIO K 3HEProcucTeMe: paboTa Ha aBBTOHOMHOT'O
notpeOuTens; paboTa Ha JIOKAJIbHYIO IHEprocucTeMy; pabora Ha 00bEIUHEHHYIO
SHEPrOCHUCTEMY.

14.27. Yaudukanuus o00pya0BaHUS U JPYTUX MPOSKTHBIX PELICHUH B MaJlon

TUIPOIHEPTETUKE.
OTBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
BepHnbplii otBeT: CTpyKTypa KaluTalbHbIX BIOKEHUN IIpU cTpouTesbeTBe Manbix ['OC: npu
ctpoutenscTBe Masoit ' 9C Ha cymecTByromemM HantopHoM ¢ponte: O30 u BO — okono
55% ot [I_MI'DC; npu crpoutensctBe Maioit 'IC ¢ noaubim kommuiekcom I'TC: O30 u
BO - 20-30% ot [1_MIDC. C 1nenpto CoKpaieHus! KaluTalbHBIX 3aTpaT (10 pe3yibTaTamMm
TE€XHUKO-3KOHOMUYECKOT0 pacueTa) IpOU3BOIUTCS YIIPOILIEHHE KOMIIOHOBKH U COCTaBa
obopynoBanus: Tun OD0: akTUBHBIE (KOBIIOBHIE) U PEAKTHBHBIE (TIONIEPEUYHO-TOUHBIE,
paiuanbHO-0CEBbIe, IPONeIUIePHbIE) THAPOTYPOUHBI; THIl criupaibHON KaMephl:
(ompenensieTcst HamopoM) 10 6 M — IPSIMOYTOJIbHASI OTKPBITast; 6-20 M — MPSAMOYTOTbHAS
3aKphbITas; cBbiile 20 M — MeTayueckas. THm oTcachiBarolei TpyObl: Majl. MOITHOCTh U
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I0JIOKUTEIIbHAS BBICOTA OTCACHIBAHUS — IIPSIMOOCHAS; OTPHUILIATENIbHAs BbICOTA
oTcachIBaHMs — U30THYTast. OTKa3 OT CUCTEMbI PEryJIMPOBaHUS: 1Ba peKUMa (BKJI/BBIK),
BBeJICHUE 0a/UIaCTHOM HArpy3KH; DJIEKTPOTEXHUIECKOE U HHOE 00opyaoBaHue: [ 'eHeparop
(CUHXPOHHBII-, ACHHXPOHHBIN reHepaTop); PenykTop (cooTHOIIEHHE MeX 1y rabapuTaMu
3nanus U Mex. notepsamu); OP3 u OVY (ACY TII MI'OC); Tpanchopmatopsl.

15.28. Moaynbnbie penienus Maibix ['9C.

OTBeTHI:

OTBeT BO3MOKHO HAWTHU B JIEKIHUSX IO KYpCYy.

Bepusriit otBet: Mukpo-I'DC pykaBroro tuna: D¢ (eKTUBHbI 111 UCTIOIb30BaHUS B
TOPHBIX pailoHax (CO 3HAUYUTEIHHBIMU YKIIOHAMH JIHA PEK U OOJBIIMMH CKOPOCTAMU
noTokoB). [IpeumytecTBa: mpocrora ycTpoiictBa (He TpeOyrTCsS COOpYKEHUE TUIOTUHBI U
3nanus ['9C); BO3MOKHA TPAHCHOPTHUPOBKA C MECTA HAa MECTO; OBICTPBIN MOHTaX C
ManbiMu Tpyno3arparamu. Cudonnubie Manbie ['IC: ruaposiekTpocTanius,
UCIOJIb3YIONIasl B KAYeCTBE BOJOIOABOIAIINX coOpykeHuil cudoH. CudoH — U30THYTHIH
HAaIlOPHBIA BOJOBOJ C KOJIEHAMU Pa3HOM JJIMHBI, 10 KOTOPOU XKUIAKOCTb IIOCTYIIAET U3
cocyza ¢ 6osee BHICOKUM YPOBHEM B COCY/I C 00Jiee HU3KUM YPOBHEM >KHUIKOCTH.

2. Komnerenuust/Muauxarop: N/1-2pnk-1 [lpumensier pyHaaMeHTaIbHbBIC ¥ IPUKITATHBIC 3HAHUS
JUTSL pEIICHUsT UCCIIE0BATEbCKUX 3a/1a4 B IpodeccruoHanbHoi obaactu (cdepe)

Bonpocsl, 3aganus
1.15. OcoGennoctu Bi6opa o6opynoBanust 'ADC. Pacuernsiit Haniop TADC u ero
olpeziesieHue.
16. OxpaHa BOJHBIX peCypCOB OT 3arps3HeHHs U uctoieHus. [lokasaTenu cocTosIHUS BOJI.
VYyer kauecTBa Boibl pu npoektuposanuu ['9C.
17. CAIIP I'DC. Haznauenue CAIIP I'DC. CtpykTypa cUCTEMbl aBTOMAaTU3UPOBAHHOTO
POCKTHPOBAHUS.
18. Knaccuduxkamus 3amad, perraeMbix npu aBToMatusanuu npoektuposanus ['9C. Dddext
ot ucnonbs3oBanus CAIIP.
19. TlonsaTue BhITECHAOIIEH, paboueii, Ce30HHOM TyOIHpYIONIel U yCTaHOBICHHOM
mortHocTu ['DC.
20. DTambl pa3BUTHs BOJHOTO XO3sHCTBA.
21. ®usnKa IPUIMBOB U OTINBOB.
22. TeopeTHuyecKuil U TEXHUUECKUI MOTEHIIA IPUIUBOB.
23. Tlpwmmsneie snextpoctaniui (I13C). Cxemsbr u peskxumsl padotsr [1IC. OcobennocTn
KOMITIOHOBKHM 31aHuit [19C.
24. Anroputmsbl paboTsl [13C 0THOCTOPOHHETO U ABYXCTOPOHHETO JCHCTBHSL.
25. OCHOBHBIE OTJIMYMS MAJIOH TMJIPOIHEPTETUKHU OT TPAJAULIUOHHON THIPOIHEPTETUKH.
26. Kmaccuduxamms manbsix ['9C.
27. YHugukaus 060py10BaHHs U APYTUX MPOEKTHBIX pEeIIeHUi B Maoil r’uIpoIHepreTHKe.
28. MonynbHabie pemenns Mansix ['IC.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.1. KackanHoe perynupoBaHue cToka Bogoxpanmmumamu ['9C
OtBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepnpniii otBet: Kackag ['DC — cOBOKYIHOCTE T'MIPO3IEKTPOCTAHIIMM, PACTIONOKEHHBIX Ha
OJIHOM BOJIOTOKE U B OJTHOM OacceiiHe, a Takke B pa3HbIX OacceliHax, HO CBSI3aHHBIX
€IMHCTBOM BOJHOTO pexuma. OTAeNnbHbIE CTYIIEHN KAacKala MOTYT ObITh CBS3aHBI
TUIPOJIOTUYECKH, THAPABINYECKH, BOJOX03SIICTBEHHO M dJeKTpuuecku. OCcoOEHHOCTH
KAaCKaJIHOM CXEMBbI pEryJIMpoBaHysl: Pa3nuuHbIi LUKII pEryJIupoBaHus Ha
BOJOXpaHWIMIIAX Kackaja Pa3mnuHbIi K1acc COOPYKEHUN TUApOy3ioB PaznuyHble
TpeOOBaHUs BOJIOX035IICTBEHHOIO KoMILIeKkca D()(PEeKTUBHOCT ATUTEIHLHOTO
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peryaupoBaHus (TOI0BOr0, MHOTOJIETHETO) OLIEHUBAETCS C MTOMOIIBIO KO PHUIIMEHTa
peryaupoBaHus o (OTHOIICHHE 3aperyIMPOBAHHOTO pacxoa i pacxona ['IC ¢
CPEIHEMHOT0JIETHEMY PAcXOy peKu (HOpMa pacxojia))

2.2. 'uppaBinueckoe KOMIIEHCHUPYIOIEe peryaupoBaHue cToka mnpu padore I'DC B kackaje.
OTBeTHI:

OTBeT BO3MOKHO HAWTHU B JIEKIUSX IO KYpCYy.
BepHsiii otBeT: I'napaBindyeckoe KOMIIEHCUPYIOLIEe peryiaupoBaHue Ecinu Mexay n1ByMms
Bogoxpanwiuiamu ['9C umeercst 60koBasi MPUTOYHOCTH [ | (OOK.) M BEpXHEe
BOJOXPaHWJIHINE UMEET OOJIBIIYIO PETYIUPYIOIIYI0 BO3MOXKHOCTH (), TO
HEPaBHOMEPHOCTh OOKOBOT'O MPUTOKA BO3MOKHO KOMIIEHCHPOBATH MOITYCKOM M3 BEPXHETO
Bojoxpanwiuiia. Perynupyromiee (1) u perynupyemoe (2) BOIOXpaHUIUIIE.

3.3. DaekTpudecKoe KOMIICHCUPYIOIIee peryjaupoBanue cToka nmpu padore I'9C B

YHEPrOCUCTEME.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
Bepwnbsiii oTBeT: Dnektpudeckoe (Mex0acceiiHOBOE) KOMIIEHCHUPYIOIEE PEryIupoBaHue
Hcnonp3yercst U1t BEIpaBHUBAHUS BEIPaOOTKH dekTposneprun ['IC, pacmonoxeHHIMU
Ha pa3HbIX BOJOTOKAX, UMEIOIUMHU MEKIy cOO0I HECOBIaJeHIE BO BPEMEHH
(acMHXpOHHOCTH) pexuMa cToka. Perynupytromee (1) u perynupyemoe (2)
BOJOXPaHUIIHILIE.

4.4. Be160p OCHOBHOT'O HEPreTHUECKOT0 000pyI0BaHUsA. 3aa4H BEIOOpA U TpeOOBaHUSA K

BBIOODY.
OTBeTHI:

OTBeT BO3MOKHO HAWTHU B JIEKIHUSX IO KYpCY.
Bepuriit orBeT: OcHOBHOE 2HEpreTrudeckoe obopynoanue (0230) 'DC: TI'maporypbuna
(I'T) + IN'upporeneparop (I'T) Ilpu Bei6ope OD0 I'DC ompenensiercs: BHIOOD
ontumMaibHoro tuna I'T u I'T’; BeIOOp onTuManibHOTO uncia ruapoarperatos (I'A);
onpexnenenue [| PK ([J_1, m); onpenenenue n, 00/MUH; onpeneieHne 3ariyoieHus
ruapoarperata [|_[1, M M0 yCJIOBHsIM ero OeckaBUTalimoHHOU padboTel. [Ipu Be16Ope OO0
yTOUHSIIOTCS caeayromue napamerpsl: [ yet ['OC; O I'DC, nomyuennas no BOP npu
ocpenHeHHoM [ I'DC; KanuTanoBioxkeHUs 1 CPOK MOHTaka 000pyAoBaHUs. 3agada
BbIOOpa OD0: onpenenenue TMNOB U napameTpoB OO0, obecreunBaOIUX pa3BUTHE
SHEProcUCTEMBI 3a cyeT npoekTupyemoi ' 9C ¢ MUHMMaIbHBIMU 3aTpaTaMU Ha
CTPOUTENHCTBO M MAaKCUMAaIbHOM MPUOBLIBIO NPH dKCIuTyatanuu. Kpurepuii BeiOopa
O30: min cymMmMapHBIX IPUBEIEHHBIX 3aTPaT MO d3HeprocucreMe. Yciaosus Beioopa OD0:
BriOpanHble napaMeTpsl JOKHBI 00eCIeyrBaTh SKCIUTyaTalluio arperaroB U CTaHIIMU B
1IEJIOM BO BCEX JOMYCTUMBIX pexkuMax padbotel ¢ max KITJ[; Munummzarus yucna I'A mpu
MaKCHMH3alMK1 UX MOLIHOCTH, 4TO NMpuBOAUT K: yBennueHuto KII/I I'A ¢ yuerom
MacmtabHoro 3¢ dexra; cHukeHuto crouMoct O90; COKpaIlEHNI0 CPOKOB U3TOTOBIECHUS
u MoHTaxa OD0; COKpallleHNIO YUCIEHHOCTH 3KCIUTyaTallnoHHOTO niepconana ['9C.

5.5. Be16op rupoTypOUH 110 HOMEHKJIATYPHBIM TpaduKaM.
OTBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
BepHnbrii otBeT: [[71s KaX10T0 paccMaTpUBaeMOro THMa TYpOUH HAMETUTh BapHAHTHI
Cl_1I,mu [J, 06/MHH, TpU KOTOPBIX B 00JaCTH JOMYCTUMBIX pekUMOB 1o Q u H
npoektupyemast ' 9C pabdortana 61 ¢ max KII/I mpu min 3army6nenun u konndectse ['A.
Jly1st m3BECTHOTO JTMara3ona u3MeHnenus Hamopa [[1_[171(;0 1117 ]mo cnpaBOYHBIM
JAHHBIM MTOJIOMPAIOTCS BCE BO3MOXKHBIE THIIBI THAPOTYPOUH, JJIs1 KOTOPBIX
U (mpen.)=l1_[1111] u cootHomenue [|_[11T/_[11] He Gonee paKTHIECKOro
OTHOILIEHUS.

6.6. BerOop ruapoTypOHH 1O TJIABHBIM YHHUBEPCAIBHBIM XapaKTEPUCTHKAM.
OTBeTsI:
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OTBeT BO3MOKHO HAaWTHU B JIEKLMSX 10 KypCYy.

7.7.

Bepnsriii otBeT: ['maBHast yauBepcanabHas xapakTepucTuka rupotypounsl (I'VX I'T):
CemeiictBo pynkuuii 1Byx nepemenseix (') O u [([0) [ - mpuBeneHHoi yacToTHI
BpAICHHS U TPUBEACHHOTO pacxoja (OJIy4eHHbIE ISl TeoMeTpudecku mogoousx I'T ¢

O 1=1muH=1wm): O=0(0" ;0" ) - KITJI MoaenbHOM TypOUHBL;

O=0(0" ;0" 1) - koaddurmenta kasutauu; [|_0=01(11"_[1;0)' [1) - creneHn
OTKPBITHS HaIpaBiIstomiero ammapara; [J=[1([J’ [];[)’ []) - yria yctaHoBK#H jomnacreir PK
(s I w IV I'T). I'maBHBIE yHUBepcanbHble XapakrepucTuku (I'Y X) ucnone3yrorcs
pH noadOpe HATYPHBIX TYpPOUH, a TAK)Ke IMPU MMOCTPOCHUU PabOUUX M SKCILTyaTalluOHHBIX
XapaKTePUCTHK TYpOUH.

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

OTBeT BO3MOKHO HAWTHU B JIEKIHUSX IO KYpCYy.

8.8.

Bepusriii otBet: OTMmetka pacnionoxkenust PK I'T qiist oGecrieuenns ee GeckaBUTallMOHHOM
pabotsl onpexnensercs o dopmyne: 1] PK=[] Hb ([J Hb )+[J_[1 PacueTHoe 3HaueHue
BBICOTHI OTcachiBaHus [|_[] onpexnensercs Hanboiee HEOIArONPUSTHBIM C TOUKHU 3PEHUS
KaBUTalMU peskuMoM paboTel ['T 06opynoBanus (onpeaensercs o KaBUTallMOHHON
xapakrepuctuke — copmenienne [ Hb ([ _HB ) u [_[1 ([J_HB ) npu pa3znuunom uuciie
pabotatonux arperaroB I’ 9C). Haubonee omacHble ¢ T.3. KABUTAIIUU PEKUMBI
(Tpebyrommmu HanOOoJIBIIETO 3ary0seHus ): 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 OTCachiBaHus [|_[ | u BeIOMpaercs
3HaueHue, ooecreynBaroliee OECKaBUTAMOHHYIO pa0OTy BO BCEX pPEKUMAX.

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

OTBeTHI:

OTBeT BO3MOKHO HAlTH B JICKOUAX 110 KYpCY.

9.9.

Bepnpriii otBet: Pacuet paboueil u pacxoaHON XapaKTEpPUCTUK TPOU3BOIUTCS HA
OCHOBAHHUU TJIaBHON YHHBEPCAIbHONW XapaKTEePUCTUKH MOJIENIN BEIOPaHHON THAPOTYPOHHbI
1 pabouel XapaKTepUCTUKH ruaporesepropa. B rpadax ykasaHbl 3Ha4eHHsI OTKPBITUS
HaIPaBJIAIOILETO anmnapara MOJENH, KIIJT MOJIENH, IPUBEIECHHOTO pacxoja U yria
pa3BopoTa JIoNacTe, onpeaessieMble M0 IIaBHONW YHUBEPCAIbHON XapaKTEepPUCTUKE
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 3HaueHHsI KO GUIMEHTA KaBUTALUH G, KII1 MOJIEJIN U TPUBEICHHOTO
pacxona, onpezensieMble 10 YHUBEPCATIbHON XapaKTepUCTHKE B TOUKAX IepECeueHus
BBIILIE PACCMOTPEHHBIX JUHUU "1 ¢ u3oauHusAME 6. B rpadax 4, 7, 8, 9 u 10
MIpe/ICTaBJIeHbl PaCUETHBIE 3HAUEHUSI PAacX0/a, KI1J arperata, MOLUHOCTH HaTypHOU
TypOMHBI, 3HaYE€HUE KIIJ1 TeHepaTopa U 3HaueHUe MOIIHOCTH arperarta. B rpade 5 ykazaHo
3Hauenne ZHB(Qa), onpenensiemoe 1o KpuBoi cBsA3U HUXKHETO Obeda . B rpade 6
3aMHCHIBAETCS 3HAUEHUE BBICOTHI OTCAChIBaHUS, BhIUUCIAeMOe. [ MOCTPOEHHUS
AKCIUTyaTallMOHHOM XapaKTepUCTUKU arperara uCHoJb3yIoTcsl paboune XapakTepUCTUKH
arperara u BcioMorarenbHbie Xxapakrepuctuku a0(Na), (Na), HS(Na). Dkcrnyaraimonnas
XapaKTepUCTHKA CTPOUTCS MTyTEM pacceueHus paboueil XapakTepUCTUKU arperara npu
ai=const, B pe3yJbTaTe 4ero noixy4arorcs koopauHarsl u3onunuit KI1J[ na
AKCIUTyaTalMOHHOMN XapaKTepUCTHKE.

[IpaBuna ynpasnenust pexxuMoM padoTsl Bogoxpanuauin ['9C.

OtBerTsI:

OTBeT BO3MOKHO HAalTHU B JIEKLMSX 10 KypCYy.

Bepnpriii otBet: [IpomekyTok BpeMeHu OT Hadaja cpaboTku Bogoxpanmwmmma ¢ [/ HITY no
I'YMO, a 3atem cHoBa 1o [ /HIIY Ha3bIBaeTCs MKIOM peryaupoBaHus BOxp. B
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3aBUCHMOCTH OT IIPOAOJKUTENBHOCTH [ | (peryiupoB.) pa3ianyaroT: KpaTKOCPOUHOE
(cyrouHO€, HEZCNBHOE); JUTUTEIIbHOE (CE30HHOE, TOI0BOE U MHOTOJICTHEE).

10.10. IIponmyck MakcHMaIbHBIX pacXoJ0B uepe3 ruapoysei. Ilopsaok pacueros.

MonenupoBaHue pacueTHOTO ruaporpada.
OTBeTHI:

OTBeT BO3MOKHO HAWTHU B JIEKIUSX IO KYpCYy.
Bepusriit otet: [Topsimok pacuera: Ilogbop ucxonHoi nHGOpMAaLny 171 IPOBEACHUS
pacuera: PacuetHblil ruaporpad npuToKa NPUHATHIN ¢ 3aJaHHOW BEPOSITHOCTHIO
MPEBBILICHNS; XapaKTePUCTUKA MPOITYCKHOW CIIOCOOHOCTH TMIPOY3Jia B 3aBUCUMOCTHU OT
xapaktepucTuk Bb (Hannums moBepXHOCTHBIX BOJOCIUBOB U IOHHBIX BOJOCOOPOB;
XapaKTePUCTHKH MPOMYCKHOM criocodHoctu I'IC; mpomycKHOM crnocoOHOCTH 1ILTI03a);
Xapakrepuctuku Bb u Hb runpoysna B 3aBucumoctu oT pacxona; [IpaBuso yrpaBieHus
peXUMOM paboTHI BooXpaHmIuia (10 HanomHeHus Baxp 1o [JHITY; mocne npeBbimeHus
ypoBus Bb [1HITY); Kputepuii pabotsl Baxp: Munanmanusanus pacxoga B Hb
(0J_HBb—[I111]) Munaumanuzanus [1Bb ([ Hb—[1[1[]) [B Bb Henb3s HUUETO TOMHTS |
MonenupoBaHue pacueTHOro ruaporpada BeceHHero monoBoabs 0,1 — pacueTHbIi cnyyait
0,01 — moBepounsii ciayuait [1_1=[1 (pacu (], %))/ _daxr [1_2=(11_(1, %)—[1_(pacu
(1, %) )86 400)/( (_0—-0) daxr-86 400) [1_3=(_(J, % (90 aneir))—1_(L1, % (10
naeit)))/ (0 (0 (90 amein)-0) (0 (10 greit)) AD_ (0, %)=(0-0_(0, %))N(D_(mp.)
)-[1_([1, %), tie: [1 — KO3 PHUIUEHT THAPOTIOTHIECKON M3ydeHHOCTH [ | (TIp.) — YHCIIO JIeT
HAOJIIOICHUH 3a CTOKOM C Y4e€TOM NMPUBEIACHHUS K AyuTensHoMy psiay [ ([, %) —
pacdeTHOe 3HaYeHUE HEOOXO MO BEPOSITHOCTH IpeBbiiieHust pacxoma All_([],
%)=1,2—1,25-11_([J, %) — rapanTupoBaHHasi MOIIPaBKa JJIsi COOpYyxeHuit [-ro kiacca
[1_(1, %) — nonpaBKa Ha BH]l TEOPETUUECKON KPUBOM 00ECIICUCHHOCTH

11.11. 3umHu pexum pek. 3aTopbl U 3aKOPbI Ha peKax. Y4eT 0COOEHHOCTEN 3UMHET0 peKuMa

npu npoexkrupoBanuu ['DC.
OTBeTHI:

OTBeT BO3MOKHO HAlTH B JIEKIUSX IO KYpCY.
BepHbplii oTBeT: 3UMHUI MepUO/T ONPEAEIIAETCS C MOMEHTA Nepexoa TeMIIEpaTyphl
Bo3ayxa uepe3 0°C 1 HUKE /10 TTOJIHOTO OYHUIIIEHUS peKu OTo Jbjaa. OcoOeHHOCTH:
[lepexox ¢ TOBEPXHOCTHOTO K MOJI3€MHOMY MTUTAHUIO PEKH (3UMHHIA CTOK — 8-12% oT
CpeAHeMHOrojeTHero); Haindne noBepXHOCTHOTO M BHYTPUBOJIHOTO JbJa (1Iyra,
JOHHBIN Jiex); OTianune pexuma YpoBHEH PeKd B 3MMHUX YCIIOBUSIX OT JIETHUX NPU
OJIMHAKOBBIX pacxoaax. 3UMHHM nmepuoa aenurcs Ha Tpu (asbl: JIbroobpazoBaHue
(Temmneparypa Bo3nyxa nepexoaut uepe3 0°C, TypOyseHTHOE IBUKEHUE BOJBL,
MIPOUCXOUT OXJIaXKICHUE, TeMIepaTypa najiaeT, jJe]l HauMHaeT 00pa30BbIBAThCS HA JHE
pexu npu V<0,5-0,6 m/c); Jlemoctas; Bekpoitue. Ilpouecce apa000pa3zoBanus:
JIbooOpa3zoBaHue HaUMHAETCS Y OeperoB, U3-3a MEHbLIEH IITyOMHBI IOTOKOB OoJiee
opIicTpoe oOpazoBanue baa; [llyra (kpucTamibl Jibaa BO B3BEIIEHHOM COCTOSIHHH )
JBUXKETCS 10 BOJHOM IMMOBEPXHOCTU U HAXOJAUTCS BO B3BELIEHHOM COCTOSIHUU B TOJIILE
BoJIbI; [lepeoxitakienHas Boja mpuMep3aeT K JHy, o0pazyercs TOHHBIH Jies; JIHO pexn
MMEET MOJIOXKHUTENIBbHYIO TEMIIEPATypPy, JOHHBIN Jie/l TOITauBaeT U BCIIBIBACT.
OO0pa3oBaHue JibJja HAUWHACTCS B YaCTH PEKU C HAUMEHBIIMMHU CKOPOCTAMH Te4eHus (y
OeperoB CKarIMBaeTCs MIyra, 0opasyercs JieJ]) — HaCTYIaeT JeA0CTaB. 3akop —
3aKyIOpKa KUBOT'O CEUYEHUS PEKU B MIEPHOJ] OCEHHETO JIeJ10X0/1a (TIPOUCXOIUT B MECTax
cyxeHus peku). [IpuBouT Kk 0ceHHUM HaBOJHEHUSAM. JlaThl yCTaHOBIIEHUS JIEITHOTO
IIOKPOBA MEHSAIOTCA IO/l OT TOZa U 3aBUCAT OT: TeMreparypsl Bo3ayxa; Pacxona Bozpsl.
Brustaue co3manus BogoXpaHMIUI Ha Tiporiece jgeaoctaBa: Hmwke ['Y, oGpa3zytomiero
BOJIOXPaHWJIMIIE: JIEIOCTAaB HACTYIAET MO3XKe, YeM B ecTecTBeHHbIX ycioBusax (I'2C nubo
BOJOC/IMBHAs MIIOTHHA cOpackiBaeT B HB Teryro Boay); BCKpbITHE PEKU POUCXOAUT
no3xe. B BojpoxpaHMIHIIE: T03XKe MIPOUCXOIUT Je1ocTaB (13-3a 6osiee BBICOKOH
TEMIIEPaTyphl BOJIbI); BCKPHITHE BOJOXPAHUIIUINA TPOUCXOIUT MO3kKe (M3-3a OTCYTCTBUS
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Je10X0a — JIeJ HE YXOAUT BHU3 110 PEKE U TaeT B BoJoxpaHuiauuie). Jlex B
BOJOXpaHWIMIIax oka3biBaeT nasienue Ha [ TC — 20-50 1/mm.

12.12. Br160op pacyeTHBIX THAPOJIOTUYECKUX YCIOBHIA 1J1s poekTupoBanus [ OC,

paborarommx B Enqunoit DHeprernueckoit cucreme Poccun.
OtBeThI:

OTBeT BO3MOKHO HalTH B JIEKLUAX 10 KypCY.
Bepnsiii orBet: Ilopsanok pacuera: [[1s Bcex CyIIECTBYIOIIUX, CTPOSIIUXCS U
npoekTupyeMbix I'9C sHepreTndeckoil cucTeMbl YCTaHABIMBAKOTCSA THIPOJIOTHYECKHE
XapaKTEPUCTUKHU CTOKA UCXOs U3 COBMECTHOIO NepHo/i1a HAOIIOJEHUM 3a CTOKOM Ha BCEX
I'DC snepreTuueckoil cucteMsl; Omnpenensercss pac4eToM X0]1 U3MEHEHUS
sHepreTrueckoi ornaun ['OC Ha cymecTByonmx U npoektupyemsix ['9C
SHepreTudeckoil cuctemsl; 1o mosyyeHHbIM 3HAYEHHUAM SHEPTeTUUECKON 0Taun
CTPOATCS. KpUBBIE 00E€CIIEUEHHOCTH 3aperyIMpOBaHHON HEepreTuueckoi otaauu Becex I 9C
(romoBbIe, CE30HHBIE, MEKCHHBIC).

13.13. TADC. Knaccudukanus 'ADC. KIT[ 'ADC.
OTtBeTsI:

OTBeT BO3MOKHO HaWTHU B JIEKIUSX 110 KYpCYy.
Bepublii otBeT: ['napoakkyMynupyromias 3J1eKTpOCTaHLIUs — THIPO3IEKTPOCTAHIUS,
paboratommas Ha Boje, nepekaunBaemoit u3 Hb B Bb. ®ynkius: nepepacnpenenenne Bo
BpPEMEHH 3JIeKTpodHeprun, BeipadaTeiBaemMoit TOC u ADC, paboTaromumu B 6a3ucCHOM
peXuMe, B COOTBETCTBUH € TparKOM Harpy3ku sHeprocucremsl. Kimaccudukarmst: [1o
cxeMmaM akkymysnpoBanus I'”ADC npocToro akkyMyJIupoBaHus - WK «aucteie» 'ADC,
XapaKTEepHbIM IPU3HAKOM KOTOPBIX ABJISETCS IPAKTUUECKU MTOJHOE OTCYTCTBUE MPUTOKA
BOJIbI B BepxHUil BogoeM. Takas cxema ucnosb3yetcs Ha OonbimHcTBe [TADC
(manpumep, 3aropckas [[ADC — 1200 MBT). TADC cmemannoro tuna - wiu ['9C-I'ADC,
C IPUTOKOM BOJIbI B BEPXHUI1 BOZ0EM, ITPU CPAOOTKE KOTOPOTo B TypOMHHOM PEXHUME
o0ecrieunBaeTcs IOTOHUATENNbHAsS BBIpaboTKa anekTposHeprun. 'ADC ¢ HenmomHoU
BBICOTOM MOAKAYKHU BOJbI B BepxHM BogoeM Takue '”ADC ucnons3yrores npu
nepedpoCcKe CTOKA U3 OJTHON PEKHU B APYTYIO IIyTEM 3aKayKU BOJIbI HACOCHOM CTaHIMEH B
BEPXOBOH BOJIOEM Ha Bojlopazfelne u copoca ee yepes arperatsl I 9C B HU30BOH BOJI0EM
Ha JIpyroil peke, a TakyKe IPHU YCTPOUCTBE Ha PEKE JIBYX PSIIOM PACIIOIOKEHHbBIX
BOJOXPaHWJINIL ¢ iepekaykoi Bobl arperataMu ['ADC n3 BepxHEro BOJOXpaHWINIIA Ha
peKe B caMblii BEpXHUI BOJIOEM, pa3MelIeHHbIN Ha 00Jiee BBICOKUX OTMETKaxX, U cOpOCcoM
BOJibI yepe3 arperatsl ' ADC B HIKHee BojoxpaHuauine Ha peke. Koaddunument
nonie3Horo aeiicteust 'ADC (KII/ nukna) ais TADC npocToro akkyMynupoBaHUs
XapaKTepu3yeTcsi OTHOLIEHUEM PHEPruu O T, BBIPAOOTaHHOH B TYpOMHHOM peXUMeE, K
sHepruu D H, 3aTpaueHHoi B HacocHOM pexume: KITJ[ nukina TADC yuutsiBaeT Bce
MOTEpU PHEPTUM B TeueHue 1ukia, skmoyas KIIJ] rugpocunoBoro o6opynoBanus
(TMapaBIUYECKUX U 3JIEKTPUYECKUX MAIIWH) U THAPABINYECKHE TOTEPU B BOJOBOIAX,
npoToyHoM TpakTe 31aHust [[ADC B TypOMHHOM U HACOCHOM peXHMax.

II. Onucanue wikanvl oueHuBanUA

Oyenxa: 5 («OTIIMYHO)
Huoicnuii nopoe evinonnenus: 3a0anus 8 npoyermax: 100
Onucanue xapakmepucmuku evinonnenus 3uanua: OTBET Ha BOIPOCHI OMieTa JIaH NMPaBHILHO WIN
MIPEHMYIIIECTBEHHO MPABUIBHO.

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8vino1HeHus 3nanus: VIMeoTcs oTenbHbIe HETOYHOCTH B
(dbopMyIMpOBKaxX OTBETA 1O BOIPOCAM OMIIETA.

Oyenka: 3 («yIOBIETBOPUTEIEHO)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu vinoineHus sHanus: VIMeoTcs cyliecTBeHHbIe HETOYHOCTH B
(dbopMyIHpoOBKax OTBETA IO BOIIPOcaM OHIIETA.

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonnenus 3uanusa: OTBET Ha BOIPOCHI OMIIeTa HE 1aH WU J1aH
MIPEUMYIIECTBEHHO HETPaBUILHO.

1I1. Ilpaguna évicmasnenus umo20680i OYEeHKU no Kypcy

Nrorosas onenka 3a Yacts Ne2 no kypcey "lIpoektupoBanune ['C" BbIcTaBiIsSeTCS IO pe3ybTaTam
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 3aIlIMCKU M0 KYPCOBOMY IIPOCKTY U 3aat0OTCA BOIIPOCHI 110
BBITTOJIHCHHUIO OTACIBHBIX gacTen KYpCOBOI'O ITPOCKTA.

II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoineHus sHanus: KypcoBoil MIpoeKT BBIMOIHEH MOJHOCTHIO,
OTJICTBHBIE YaCTH KYPCOBOT'O IMPOCKTA BBITIOJHEHBI KOPPEKTHO M CBSI3aHBI MEXKTY COOOH.

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu vinoineHus sHanus: KypcoBoil MIpoeKT BBITOIHEH MOIHOCTHIO,
OTJICTbHBIE YaCTH KyPCOBOTO IMPOEKTA BBHITIOJHEHBI KOPPEKTHO ¥ CBSI3aHBI MEX Ty cOO0M. B paboTte
MOTYT UMEThCS OT/ICIbHBIC HEJJOCTATKH.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
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.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku vlnonnenus sHanus: KypcoBoil IpoeKT BEIITOIHEH HEMOIHOCTEIO,
OTJIeJIbHBIE YaCTH KYpPCOBOT'O IIPOEKTA BHIMOJIHEHBI HEKOPPEKTHO W/WIIN HE CBA3aHBI MEX]y COOOM.

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

OI_ICHKa 3a KprOBOﬁ MPOCKT BLICTABJIAICTCA HAa OCHOBAHHWH OIICHOK 3a BBIITOJHCHHUE OTACIIBHBIX
qacTeu KypCOBOI'O IMMPOCKTA, ITOJTYUCHHBIX CTYACHTOM B TCUHCHNEC CEMECTPA, U HA OCHOBAHWH OLICHKH
3a 3allIUTy KypCOBOI'O IIPOCKTA.
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