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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHBIE CPEACTBA Ul NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. PTIK-1 Crioco0OeH y4acTBOBaTh B IPOBEICHUH HAYYHO-HCCIICIOBATEIHLCKUX PabOT B 00J1aCTH
(chepe) mpodeccroHanbHON ACSITETFHOCTH
N/I-1 OcyniecTBiaseT Hay4YHbI MOUCK METOJIOB PEIICHHS UCCIE0BATEIbCKUX 3a71a4 B
npodeccnonaabHOI obnactu (chepe)
N]I-2 [Ipumensietr pyHmaMeHTaIbHbIE M MPUKIIAIHBIC 3HAHUS JIJIS PEIICHUS
MCCJICIOBATEILCKUX 3a/1a4 B IpodecCuoHambHOM obnactu (cdepe)

K BKJIFOYACT.
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. 1 wacth pacuerHoro 3aganus "Pa3paboTka OaaHca MOITHOCTH SHEPTOCUCTEMEI C
ruaposnekTpoctannusamMu (Pacuetno-rpaduueckas padora)
2. 1 vactp pacueTHOro 3aaHus "PacyeT MHOTOJIETHETO PETYIUPOBAHUS PEYHOTO CTOKA"
(Pacuerno-rpaduueckas pabora)
3. 2 gacth pacueTHOTo 3a1aHus "Pa3paboTka OamaHca MOITHOCTH SHEPTOCUCTEMEI C
ruaposnekTpoctannusamMu” (Pacuetno-rpaduueckas padora)
4. 2 9acTh pacueTHOTO 3a/1aHus "PacueT MHOTOIETHETO PETyJIMPOBAHUS PEYHOTO CTOKA"
(PacuerHo-rpaduueckas pabora)
5. 3 dacTh pacueTHOro 3a7aHus "PacueT MHOTOJIETHETO PEryJIupOBaHUs PEUHOTO CTOKA"
(PacuetHo-rpaduueckas pabora)

BPC nucuuminHbl

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YCNeBaeMOCTH IO

AUCUHUILINHE:

KM-1 1 gacte pacueTHoro 3ajanus "Pacyer MHOTOJIETHETO peryaupoBaHus PeYHOro CTOKa'
(PacuetHo-rpaduueckas pabora)

KM-2 2 yacte pacueTHoro 3ajanus "Pacyer MHOTOJIETHETO peryaupoBaHus peYHOro CTOKa'
(PacuetHo-rpaduueckas pabora)

KM-3 3 yacte pacueTHoro 3ajanus "Pacyer MHOTOJIETHETO peryaupoBaHus PeYHOrO CTOKa'
(PacuetHo-rpaduueckas pabora)

KM-4 1 yacte pacuetHoro 3aganus "Pa3paboTka OanaHca MOIIHOCTH YHEPTOCUCTEMBI C
ruaposnekTpoctannusamu (Pacuetno-rpaduueckas padota)

KM-5 2 yacte pacuerHoro 3aganus "Pa3paboTka OanaHca MOIIHOCTH SHEPTOCUCTEMBI C
ruaposnekTpoctannusamu (Pacuerno-rpaduueckas padota)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.



Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o

Nunekc

Pa3 CJI JUCIHHHUITJINHBI
AEI Hc KM:
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Cpok KM:

4

8

10

12

14

Otanel U CTaJAUU IPOESKTUPOBAHUS

Otanel U CTaJAUU IPOESKTUPOBAHUS

bamancel MOITHOCTH 1 OHEPIUH SHEPIrOCUCTEM.

O060cHOBaHME PAaCUETHBIX YCIOBHUH JIJIs1 IPOEKTUPOBAHUS
I'9C

banancel MOIITHOCTH M SHEPTUU SHEPTOCUCTEM

O06ocHOBaHME PAaCUETHBIX YCIOBHH JIJIs1 IPOEKTUPOBAHUS
I'SC

Bonoxo3zsiictBennbie pacuetsl Bogoxpanuauin ['9C,
Boanosnepreruueckue pacuersl ' 9C, MHoroneTHee
perynupoBaHue cToka Bojgoxpanwimamu '9C.

BonoxossiictBeHHbIE pacueTsl Bojgoxpanuauir ['9C

Boanosnepreruueckue pacuets [ 9C

MHorosneTHee peryJiMpoBaHue CTOKa BOJOXPAaHMUITUIIIAMHI
I'9C

Pe3epBbl MOLITHOCTH B HEPIOCUCTEME: HArPy304HbIH,
ABAPUIHBIN U PEMOHTHBII pe3epBbI

Pe3epBbl MOITHOCTH B DHEPTOCUCTEME

O0600111eHHbIE METO/IbI pacyeTa MapaMeTpOB BOJOXPaHHIIUII]

HpaBI/ma HCIIOJIb30BaHUA BOJAHBIX PECYPCOB BOJOXPAHUIIHII]
I'9C

[TNBP Bogoxpanunum ['DC

Bec KM:

15

15

20

25

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIH pe3yabTaThl  OOydeHHs 10
JUCLUIUIMHE
PIIK-1 U-1pnk1  Ocymectsiser | 3HaTh: KM-2 2 gactp pacueTHoro 3ananus "PacueT MHOTOJIETHETO PETyJIMPOBAHUS
Hay4HbIi nouck wmeronoB | OOmMe BONIpoCH, peunoro ctoka" (PacueTHo-rpaduueckas pabota)
pelieHus kacaromuecs ianuposanus | KM-4 1 gacte pacuetnoro 3aganus "Pa3paborka 6aaHca MOLTHOCTH
UCCIIEIOBATEIbCKUX 3a/1a4 B | M BEJCHUS peKuMa paboThl | SHEProcucTeMsl ¢ ruipoaiekTpoctanuuaMu” (PacuetTno-rpaduueckas
npoQeCCHOHAILHON I'DC B aneprocucreme. pabora)
obnactu (cdepe) [IpaBuna ucnoyb30BaHUs KM-5 2 gactb pacuerHoro 3aganus "Pa3paboTka 6amaHca MOIITHOCTH
BOJIHBIX PECYPCOB SHEPrOCHCTEMBI C THApodIekTpocTaniusaMu (PacueTno-rpaduyeckas
Bogoxpanmiui I'9C, pabota)
YUUTHIBAEMBIE TIPH
TUTAHUPOBAHUM U BE/ICHUU
pexuma padotsl [OC B
JYHEPrOCHUCTEME.
YMers:
[InanupoBaTh U BeCTH
pexum padotsl ['OC B
9HEPrOCUCTEME C YUETOM
pa3anyYHbIX (DaKTOPOB.
PIIK-1 NJ-2prix-1 ITpumensier | 3HaTh: KM-1 1 gacte pacueTHoro 3ananus "PacueT MHOTOJIETHETO PETYJINPOBAHMUS
byHIaMeHTalIbHbIE u | [lopsanox u kpurepuu peunoro croka" (PacuerHo-rpaduueckas padora)
OpPUKIAJHbIE 3HAHMUS JJIs | BBIOOpa OCHOBHBIX KM-3 3 gacte pacuetHoro 3aganus "Pacder MHOTOJIETHETO peryaIupoBaHus
perieHus nokazateneit [ 2C, peunoro croka" (PacuetHo-rpaduueckas padora)
UCCIIEIOBATEIbCKUX 3a/1a4 B | YUMTHIBAEMBIX IPU
npodeccuoHanbHOM npoektupoBanuu ['OC,

obnactu (cdepe)

IKCIUTYaTHPYEMBIX B paMKax
AJEKTPOIHEPIeTUYECKUX U




BOJIOXO03SIMCTBEHHBIX
CHCTEM.

YMeTs:

Bri6upats B porniecce
MPOEKTUPOBAHUSI OCHOBHBIE
nokazaremu ['0C,
SKCIUTyaTUPYEMBIX B paMKax
3JIEKTPOIHEPTreTUUECKUX U
BOJIOXO3SIMCTBEHHBIX
CHCTEM.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 1 yacTb pacueTHOro 3ajianus ""Pacuer MHOroJ1eTHEro peryJiMpoBaHUs PeYHOT 0
cToka'"

®opmbl peaausannu: BelogHeHue 3a1anus

Tun KoHTpoIbHOrO MeponpusiTus: PacuetHo-rpaduueckas padbora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBeaeHHsi KOHTPOJILHOIO Meponpusitusi: BpimonHenue 1 4yacTu pacyeTHOro
3ajganus  "Pacuer MHOroJieTHEro peryiaupoBaHusi peuHoro croka" mo pacuery [OC ¢
BOJIOXPaHWIMILEM MHOTOJIETHETO PETYIMPOBAHMS PEUHOTO CTOKA rpapuuecKuM METOIOM.

Kpatkoe conep:xanue 3aganus:
[TocTpouTh UHTETPANBHYIO KPUBYIO CTOKA IO 33JJaHHOMY THAporpady.
OrnpeaenuTsb MoJe3HYI0 EMKOCTh BOJIOXPAaHUITUIIIA.
Onpenenuts orMetrky HITY Bonoxpanunumia.
Onpenenutb yCTaHOBIEHHYIO MOIIHOCTH ['DC.
Onpenenuts pacueTHslid Harop ['9C.
Ornpenenuts cpeaHerooByro BeipadboTky ['IC.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anygaHupOBaHHbIE pe3ybTaThl o0y4YeHHS no | Borpocsl/3ananus 11 mpoBepKu
JMCLUIUIMHE

3nate: llopsmok W KpuTepuu BBIOOpA OCHOBHBIX 1.Kak cTpouTtcs uHTErpanbHas
nokasareneil ['9C, yuuTbiBaeMbIX IpU IPOEKTUPOBAHUU KpHBasi CTOKa B MIPSIMOYTOJIbHOM
I'9C, AKCILTYaTUPYEMBIX B paMKax cucTeMe KoopauHat?
AIIEKTPOIHEPTETUUECKUX U BOJIOXO35HICTBEHHBIX CUCTEM. Kak cTpoutcs unterpanbHas

KpHBasi CTOKa B KOCOYT'OJIBHOU
CUCTEME KOOPJINHAT?

Kaxk onpenensiercst moyie3HbIi
00BbeM BOJIOXpaHUIIMILA 10
MHTErpaJbHON KPUBOU cTOKA?
Kaxk onpenensiercs ormerka HITY
OTHOCHUTEJIbHO 3HAUECHHUS
M0JIE3HOT0 00beMa
BOJIOXPaHMJIMILA U MEPTBOTO
o0Bbema?

Kak omnpenensiercst yctaHOBIE€HHAs
MotHocTh ['DC?

Kaxk onpenensercss pacueTHbIN
Hanop ['9C?

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuti nopoe evinonnenus 3adanus 6 npoyernmax: 100
Onucanue xapakmepucmuku evinonnenus 3nanusa: OLeHKa 5 BBICTABIISIETCS €CIH 3a/laHue
BBITIOJTHEHO B OTBEJICHHBINA CPOK, a Pe3YyJIbTaT COOTBETCTBYET 3aJIaHUIO.

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




Onucanue xapakmepucmuxu ebinonnenus 3nanus: OLeHKa 4 BBICTaBIIETCS €CIU HOCTPOEHA
MHTETpajbHask KpUBasi CTOKA, OIPE/IENICH MOJIe3HbI 00heM BOAOXPAHMIININA, HalIeHa
ycTaHOBJIEHHAst MOIIHOCTB ['OC.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: 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/laHue He
BBITMIOJTHEHO B OTBEJICHHBINM CPOK UITH PE3YNIbTAaT HE COOTBETCTBYET 3aJaHHUIO.

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: 15

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 cogep:xkanue 3aiaHuA:
A) I'DC pabomaem 6 epaguke Hacpy3Ku ¢ NOCMOSHHOU MOUHOCTIBIO 8 MEYEHUE PACUEMHO20
nepuooa.
Heo6xoanmo momo0Opate 3HaueHne Nraprac Ipu YCIOBUH HCIIOIB30BAHUS BCETO MOJIE3HOTO
00beMa BOJIOXPAHWINIIA, T.€. cCpaboTaTh 10 MMHUMAJIBHOTO YPOBHS U HanoJHuTh 10 HITY.
[Tpunumaem, uro ZBoHau=HIIY u3 rpadguueckoro MeToaa, MOrpeIIHOCTb O 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 momo0Opath 3HaueHne Nraprac IpH YCIOBUH HCIIOIB30BAHHS BCETO MOJIE3HOTO
o0BbeMa BOJIOXPAHWINIIA, T.€. cpaboTaTh 10 MMHUMAJILHOTO YPOBHS U HanoJHuTh 10 HITY.
[Tpunumaem, uro ZBOHau=HITY u3 rpaduyeckoro Merosa, MOrpeUIHOCTb O OTMETKAM
BepxHero obeda AZB0=10 cm, norpentHocTs 1Mo MourHoctH AN=10 MBT.
Hanee onpenenuts ycTaHOBICHHYIO MOIIHOCTE ['DC.
Omnpenenuts pacuetHslil Hartop ['OC.
Ornpenenuts cpeaHerooByio BeipadboTky ['9C.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anymaHupoOBaHHbIE pe3yibTaThl 00yueHuss 1o | Bormpockl/3aganus 1is npoBepKU
JUCLUIIIINHE

3HaTh: Oo6uue BOIIPOCHI, Kacaroluecs 1.Kax cTpoutcst unTerpanbHasi Kpubast
IUTAaHUPOBaHMS U BeleHUs pexxuma padotsl ['OC B Harpysku?
HHEPrOCHCTEME. Kak ctpositcs MakcuMainbHbIe U

CpeIHeMeCsSYHbIE TpaQuKu HATPy3KU?
Kaxk onpenensercs ormetka YMO B
IIPOLIECCE BOJHO-IHEPTETHYECKOTIO
pacuera?

Kak ctpoutcs nucneruepckuii rpadux
Bogoxpanuiuiia ['2C?

Kak ompenensiercst pabovasi MOIIIHOCTh




3ammaHupoOBaHHbIE pe3yiabTaThl 00yudeHus 1o | Bompockl/3aganus 1 npoBepKu
JTUCHUTIIINHE

I'9C no MKH?

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku evinoinenus 3uanus: OIeHKa 5 BBICTABISIETCS €CIIH 3a/IaHKe
BBIMOJIHEHO B OTBEICHHBIN CPOK, a PE3YJIbTAT COOTBETCTBYET 3aJaHHIO.

Oyenka: 4 («X0OpOIIOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku evinonenus 3uanus: OleHKa 4 BBICTABISIETCS €CIIU MPOBEJICH BOIHO-
SHEPTEeTHYECKHUIA pacueT TaOIHMYHBIM METOJIOM, IIOCTPOCH TUCIETYCPCKUI TpaduK, TOCTPOCHBI
rpaduKy Harpy3Ky ¥ ONpeieiieHa yCTaHOBJICHHAsE MOITHOCTh XOTs OBl IS OJTHOTO BapuaHTa (A
unu b).

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu 8vinoineHus: sHanus: O1eHKa 3 BBICTaBIISETCS €CIIU TPOBEJEH BOIHO-
JHEPreTHYCCKHUIA pacueT TaAOIMYHBIM METOJIOM H IMOCTPOCH JTUCIIETYCPCKU TpaduK XOTs OBl JJIs
ojHOro Bapuanrta (A wmu b).

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OLEHKa 2 BBICTABIISETCS €CIIU 3a/1aHUe He
BBINTOJIHEHO B OTBEACHHBIN CPOK HIIH PE3YIbTAT HE COOTBETCTBYET 3aJaHHIO.

KM-3. 3 yactb pacueTHoro 3ajianus ""Pacuer MHOroJ1eTHEro peryJiMpoBaHUs PeYHOT0
cToka'

®opmbl peaju3anum: BeinoaHeHne 3a1aHus

Tun koHTpoIbLHOrO Meponpusitusi: PacuetHo-rpadpuueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHMsi KOHTPOJILHOTO MeponpusaTHs: BpinmonHeHue 3 4YacTH pacyeTHOIo
3azaHus  "PacueT MHOTOJETHEro peryaupoBaHHs pedHoro croka" mo pacuery [OC ¢
BOJIOXPaHMJIMILEM MHOTOJIETHETO PErYIMPOBAHUS PEYHOIO CTOKA 0OOOIIEHHBIM METOAOM.

Kparkoe conepxxanue 3agaHus:
Onpenenuts K03 (GUIMEHT BapUalli, ONPEAETUTh MHOTOJIETHIOK COCTaBISIOLIYIO
OTHOCHUTEJILHOTO 00beMa BOJIOXPAHMIIMIIIA.
OnpenenuThb MOJHBINA OTHOCUTENbHBINA 00BEM BOJOXPAHUIIHUINIA.
OnpenenuTtsb MoJje3HbI 00beM BOJOXPAHUINIIA.
Onpenenuts otmeTky HITY Bogoxpanumnmiia.
Onpenenuts yCTaHOBIEHHYIO MOIIHOCTH ['OC.
Onpenennts pacueTHslid Hartop ['OC.
Onpenenutsb cpeaHerooByto BeipaboTky I'9C.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoBaHHbIC Pe3yabTaThl 00yUeHHUs MO TUCIUIUIMHE | Bompockl/3aianus A IpOBEPKU
YMmets: BeiOupats B mporiecce MpOSKTUPOBAHUS OCHOBHBIC 1.YT0 Takoe OTHOCUTENIbHBIN
nokazaremn  ['DC,  sKcryaTUpyemMblX B paMKax 00beM BOJIOXpaHUIIUIIA?
AIEKTPOIHEPIETUUECKUX U BOJOXO3SIICTBEHHBIX CUCTEM. Uro Takoe kodpduireHt
3aperyJIupoBaHHON OTJaYu
BOJIOXpaHWIMIIAa?




3anymaHupOBaHHbIE pe3yabTaThl 00ydeHus Mo quciuiuinae | Bompocsl/3aanus A npoBEepKU

Yro Takoe KO3 PHUIUEHT
Bapuaruu?

Urto Takoe HOpMa cToKa?
Yto Takoe MEXKECHHBIM
K03 punmeHt?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuku evinonnenus 3nanusa: OLUeHKa 5 BBICTABISIETCS €CIIH 3a/laHue
BBIIOJIHEHO B OTBECHHBIN CPOK, a PE3YJIbTAT COOTBETCTBYET 3aJJaHHIO.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evinonnenus 3uanus. Onenka 4 BEICTABISIETCS. €CIIN ONpeeIeH
MoJIe3HbIN 00beM Bogoxpanuinina, orMerka HITY, yctanonennas momrHocts ['9C.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa 3 BBICTABIACTCS €CIIU ONpeieeH
MOJIE3HBIN 00beM BOOXpaHmINIIA U oTMeTKa HITY.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: OLEHKa 2 BBICTABISIETCS €CIIU 3a/1aHUe He
BBINTOJIHEHO B OTBEACHHBIN CPOK HIIH PE3YIbTAT HE COOTBETCTBYET 3aJaHHIO.

KM-4. 1 yactb pacuetHoro 3ajganus ""Pa3zpadorka 6ajjanca MOIIHOCTH IHEPrOCHCTEMBI
¢ THIPORJIEKTPOCTAHIUAMH"

®opmbl peanu3anuu: BeinonHeHue 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpadmueckas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpoueaypa npoBeleHHsi KOHTPOJIBLHOr0 MeponpusATHsi: BrimomHerne | 9acTu pacdyeTHOTro
3agaHus "Pa3zpaboTka GanaHca MOITHOCTH 3HEPTrOCUCTEMBI C THIPOIIEKTPOCTAHIUAMU " IO pacueTy
6amanca moutHocTH 3Heprocuctemsl ¢ ['DC u TOC.

Kparkoe conepxxanue 3agaHus:
[TocTpouthb roioBbIE U CYyTOUHBIE TpaUKH HArpy3KH 3HEPTOCUCTEMBI, OIIPEIEIUTh 30HY
pabotsl cymectByronmx ['9C B rpaduke Harpy3Ku 3HEProCUCTEMBI, TIPOBECTH BOAHO-
sHepretuueckuid pacuet I'OC 0e3 perynuposanus ¢ yuetoMm TpedoBanuii BXK u nocrpoenune
6anaHca MOIIHOCTH.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3anjgaHUupOBAHHBIE pe3yJabTaThI o0yueHus o | Borpocwi/3ananus 11t mpoBepKu
TUCITUATIITNHE

VYmerts: [lnmanupoBate U Bectu pexum padotsl I'DC B 1.YT0 Takoe MHTErpalibHast KpUBas
HHEPrOCUCTEME C YUETOM pa3IMYHbIX (DaKTOPOB. Harpysku?
Yro Takoe rpaduk MaKCUMaJIbHBIX
Harpy3ok?

UYro Takoe rpadukx
CPEIHEMECSYHBIX Harpy30k?
Yro Takoe paboydas MOIIHOCTH?
Yo Takoe rapaHTHUpPOBAHHAS
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3annaHupOBaHHbIE pe3yNbTaThl oOy4deHus no | Bonpockl/3aganus 1uist mpoBepku
JTUCHUTIIINHE

MOIITHOCTE?
Yro takoe pexxum padotsl I'IC mo
BOJIOTOKY?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5 («OTITUIHOY)
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku epinoinenus 3uanus: OIEeHKa 5 BBICTABIISICTCS €CIIH 3a/IaHKe
BBIMOJIHEHO B OTBEICHHBIN CPOK, a PE3YJIbTAT COOTBETCTBYET 3aJaHHIO.

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu 6binoaneHus snanus: OueHKa 4 BHICTABISCTCS €CIIH TOCTPOCHBI
rOJIOBBIE U CYTOYHBIE rpa)Ku HArPYy30K M ompezaesieHa 30Ha padoTel cymecTtBytommx ['IC.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuixu evinoineHus sHanus: OUeHKa 3 BBICTABIAETCS €CJIU TOCTPOCHBI
T'OJIOBBIC M CYTOUHBIC Tpa(UKH HArPy30K.

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonneHus 3uanus: OIeHKa 2 BRICTABISIETCS €CITU 3a/I1aHUE HEe
BBINOJIHEHO B OTBECHHBIN CPOK HIIH PE3YJIbTaT HE COOTBETCTBYET 3aJJaHHIO.

KM-5. 2 yacTp pacueTHoro 3aganus ""Pa3padoTka 0aj1anca MOIHOCTH IHEPrOCUCTEMbI
¢ THAPOIJIEKTPOCTAHIUSAMHU "

®opMbl peajau3anuu: BeinoiHeHNe 3a1aHus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHMsi KOHTPOJIBHOIO MepONpHATHSA: BpinmonHeHWe 2 4YacTH pacyeTHOIO
3ananus "Pa3paboTka OajlaHca MOITHOCTH SHEPTrOCUCTEMBI C TUAPORIEKTPOCTAHIUAMU" 110 pacueTy
6ananca mouHocTH sHeprocuctemsl ¢ ['OC u TOC.

Kparkoe cogep:xanue 3aiaHus:
Jnst 3aganHoro rujporpada npuToKa pacueTHoi odbecnedeHHocTd 1 otMeTku HITY npoBectn
BOJIHOPHEPreTUUECKHE PACcUEThl CPAaOOTKH U HalloJIHEHUs BogoxpaHmniia I'9C no kpureputo
MaKCHMyMa BBITECHEHHS TEIJIOBBIX MOIIHOCTEN B CUCTEME.
s nonydennoit momHocty I'OC ¥ 3a1aHHOM CTPYKTYpPBI TEHEPUPYIOLINX MOIIHOCTEN
HHEPrOCUCTEMBI COCTABUTH OaJlaHC MOILITHOCTH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTaThl oOyueHus no | Bonpocsl/3ananus 11 npoBepKu
JUCITUIUINHE

3Hath: [lpaBHna uCIONB30BaHUA BOJHBIX PECYPCOB 1.Kak npoBoauTcs BOAHO-
BOJOXPaHUJINILL I'sC, YUYUTHIBAEMBIE pu sHepreTudeckuil pacuer I'OC
IUTAHUPOBaHUM M BeJeHUU pexkuma padotel [DC B rOJIOBOTO PETYIMPOBAHUS?
OHEPrOCUCTEME. Kak ctpoutcs 6amaHc MOITHOCTH
SHEPrOCUCTEMBI?

Kak onpenensiercst Harpy304HbIi
pe3epB SHEPrOCUCTEMBI?
Kak onpenensieTcst apapuiiHblii
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3anmaHUpOBaHHBIE  PE3YJIbTAThI oOyueHus 1o

Bonpocsi/3aganust 11t IpoBepKU
JTUCHUTIIINHE

pe3epB SHEPrOCUCTEMBI?

Kak onpenenstorcst peMOHTHBIE
IUIOILAAN PA3JIUYHBIX
IEKTPOCTAHLIUI B SHEProcucreMe?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuku evinonnenus 3nanusa: OLUeHKa 5 BBICTABISIETCS €CIIH 3a/laHue
BBIIOJIHEHO B OTBECHHBIN CPOK, a PE3YJIbTAT COOTBETCTBYET 3aJJaHHIO.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa 4 BRICTAaBISETCS €CIIU BBIIIOIHEH BOJIHO-
AHEPreTUYECKU pacdeT u MOCTPOSH OalaHC MOIIHOCTH YHEPTOCUCTEMBI.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa 3 BRICTABISETCS €CIIN BBIITOJIHEH BOJIHO-
DHEPreTUYCCKUH pacuerT.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: OLEHKa 2 BBICTABISIETCS €CIIU 3a/1aHUe He
BBINTOJIHEHO B OTBEACHHBIN CPOK HIIH PE3YIbTAT HE COOTBETCTBYET 3aJaHHIO.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

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 60RPOCOE NPOBEPKU PE3YIbHAM 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Uuaukarop: NJI-1prk-1 OcyecTBisieT Hay4HbIH MOUCK METOJIOB PEIICHUS
MCCJICIOBATEILCKUX 33724 B IpodecCuoHaIbHOM obnactu (cdepe)

Bonpocel, 3a1anns
1.1. I'paduueckuii MeTos pacuera MHOTOJIETHETO PETYIUPOBAHMSI CTOKA C UCIIOJIb30BaHUEM
HKC.
2.  TabGnw4HBII METOJ pacueTa MHOTOJICTHETO PETYJIMPOBAHHS CTOKA.
3.  Hcnonp3zoBaHue 0000IIEHHBIX XapaKTEPUCTHK B pacueTax MHOTOJIETHETO PETYIMPOBAHUS
CTOKa.
4. Yyer notepb BOJbI U3 BOAOXPAHUIIMILA B pacueTax MHOTOJIETHETO PETYIMPOBAHUS 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 pazpaborku 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 ycraHoBieHHON MouHOCTH ['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 BEIMYMHBI YCTaHOBICHHON
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. DxoHOMHYECKOE 00OCHOBAHME BEIIMYMHBI 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.

['padmyeckuii MmeToa pacueTa MHOTOJIETHETO PEryJIMPOBAHUS CTOKA C UCIOJIb30BaHUEM

HKC.

OTBETHI:

OTBeT BO3MOKHO HAWTHU B JICKLMSX 10 KypCYy.

2.2.

Bepwnsriii oteT: I'padmnueckuii meton pacuera MPPC ¢ ucnonp3oBanueM HHTErpaIbHON
kpuBoii croka (MKC): [IpenmyiiectBa: mpocToTa BEIEHUS PACUETOB; HAIJISITHOCTb;
BO3MOYXHOCTh TIOJTy4EHHS] OCHOBHBIX MTapaMETPOB PETYIUPOBAHUS: MTOJIE3HOTO 00bEMA,
rapaHTHpOBaHHAasi BOAOOTaua, IyOnHa CHUYKEHHUST BOJOOTIA4H 32 IIpeAesiaMHi PacyeTHOM
obecnieueHHOCTH. HepocTaTku: HEBBICOKAs 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 COCTaBIAIOMUX 00beMa BIXP. 3aBUCUT
OT cienyromux (GakToOpoB: U3BMEHYHUBOCTH FOJIOBOIO CTOKA; HAIMYKME KOPPETSAILIUN MEXKITY
CTOKOM CMEXHBIX JIET; XapaKTep BHYTPUT0I0BON HEPAaBHOMEPHOCTHU CTOKA; TpeOOBaHHE
oTpeduTeNeil K BeIMUUHE 3aperyIUpOBaHHOTO pacxoia.

TabnuuHbIi METOJT pacueTa MHOTOJIETHETO PETYJIMPOBAHMS CTOKA.

OTBeTsI:

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 U3MEHEHHsI IPUTOUHOCTH K PaCU€THOMY CTBOPY; HEOOXOAUMOM
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 npaoo0OpazoBanue (Al (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 runpotypOunsr; 13. [1 Hb=[1 (Typ6.)+[1 (x.
cop.)+AL (punbTp.)+AL (uwmro3.) 14. AL T=*[1 (Baxp.)-[1; 15.

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

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

CTOKa.

OTBETHI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.

4.4.

Bepusliit otBet: O6061eHHbII MeTo1 pacueta MPPC: MeTob1 pacuera o0muX 1ist BCexX
BOJOXPAHWJIMIL MHOTOJIETHETO PErYJIUPOBAHUS TaPAMETPOB, KOTOPHIE BO3MOKHO
MCIOJIb30BATh JJIs1 KOHKpeTHOro oobekTa. I[lapamerpsr: 1. OTHOCHUTENbHAS EMKOCTh
Bojoxpanmiuma [J; 2. PacuetHas obecieuennocts [1_[1; 3. Koadunuent Bapuanuu
rogoBoro croka [I_[1; 4. OTHocuTeNnbHas rapanTHpoBanHas otaava [1; 5. Koapdumuent
KOppeNsuu rogoBoro croka [ |; 6. Koaddunmuent acumMmeTprn rogoBoro croka [ [,
Yyer noreps BOABI U3 BOJOXPAHUIIUIIA B PACUETaX MHOTOJIETHETO PETYJIUPOBAHUS CTOKA.

14



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, mmpuHa 1 BICOTa KaMepsl
1UIt03a; || (HaBWTI.) - IPOAOHKUTEIBLHOCTh HaBUTallMK Ha peke. 2. [lotepu Ha
¢bunbTpanuio: Al (bunstp.); 3. IloTepu Ha ucapeHue 3aBUCAT OT IUIOLIAIU 3epKajia U
TeMIIepaTyphl OKpyxkaromiei cpeabl: Al (ucmap.)=1([]_(Baxp.); 170 ) 4. [ToTepu Ha
npo00pa3zoBanue (Al (1€1.)) — BOSHUKAIOT B 3UMMHHM IEPUOJ IPU CpabOTKe
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 orser: 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 0_0=1)"3)/([1-0_[I"3) [1_[] xapakTepu3yer
CTEIeHb aCHMMETPUYHOCTHU pacrpeaeneHus ciydainoit senuuunsl: [pu [1_[1>0
HOJIOKHUTENLHBIE OTKIOHEHUs [ [ oTHOcUTENbHO [ 0 (BBICOKHME 3HAYEHHS PACX0/a)
MOSIBJISIFOTCS peXke, YeM OTpHIIaTeIbHbIe (HO 001a1at0T OoJiee 3HAUUTEIBHBIM Pa3MaxoMm).
T.o. cymectByer oOpaTHas 3aBUCUMOCTD [ ][] OT 4acTOTHI MOsABJICHUSI 3HaYeHUH [|_[]
npesbimaronmx [ 0. 3. PacueTHas 06eCIeYeHHOCTD — BEPOATHOCTH TOT'O, YTO
sHeprootaada ['DC Oyier He MEHbBIIIEC BETMYMNHBI, TPUHAMAEMOHN B SJHEPTETHICCKOM
6anance sneprocucremsl (3C). [1_[] onpenenser Benuuuny [ (rap.) '9C B MOMeHT
MIPOXOKAeHUsI max Harpy3ku DC win 110001 Apyroi HalpsHKEHHbBIM MOMEHT.

[TonsTHs BRITECHSIONIECH paboyeil ce30HHOM (qyOnupyrolei) 1 yCTaHOBIEHHOM

moraoctu ['DC.

OTBETHI:

OTBeT BO3MOKHO HAaWTHU B JIEKIHX 110 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 rpaduxe Harpy3ku IC

(77 _(pab.)=l1_(yct.)~All_pe3 (=10%)). Ce3onHas (qyOnupyroiias) — ycTaHaBIUBACTCS 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 MOIIHOCTh, KOTOPYIO MOKET BBIAATH
obopynoBanue ['2C.

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

OTBeT BO3MOKHO HalTH B JIEKLUAX IO KypCY.

8.8.

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

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

OTBeThI:

OTBeT BO3MOKHO HAalTHU B JIEKLMX 110 KypCYy.
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9.9.

Bepusriit otet: s BpIOOpa onTuManbHbIX napamerpoB I'IC nucnonb3yercs MeTon
CpaBHEHUS SKOHOMUYECKOH A((HEKTUBHOCTH (METOT 3aKITFOYACTCS B OTIPEICTICHUN
BapHaHTa ¢ MUHUMAJIbHBIMU CYMMapHbBIMU IPUBEIEHHBIMU 3aTpaTaMU

>3 (nmpuB.)—[][][1). JIms ucronp30BaHUs 3TOTO METO/1a HEOOXOIUMO BBITIOJHUTH
cienyomue ycnosus: Hanmnuue, kak MUHUMYM, IByX BapuaHToB; CoXpaHeHHe
MaTepuagbHoro 0ananca: (HeOOXOAUMOCTh MPUBEIECHUE BCEX CPAaBHUBAEMbIX BAPUAHTOB K
OJIMHAKOBOMY 3HepreTruueckoMy 3¢ dexry); OTHOBPEMEHHOCTD MOTyYSHHS
sHEepreTHYecKoro 3gdekxra Bo Bcex CpaBHUBaeMbIX BapuaHTax. Cxema pacuera: 1.
Bri6bupaercs mapametp 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 napameTpa Y; 5. [l kaxoro BapuanTa napamerpa Y
omnpeaenstoTcs sHepreTruueckue nokasarenu (N u 9); 6. [ kaxoro BapuanTa
napamerpa Y onpenenaroTcs s3konomuueckue nokasarenu (K u 1); 7. 13 Bcex
CpaBHMBAaE€MbIX BApUAHTOB Mapamerpa Y BbIOMpaeTcsi 00eCreurnBaOIui MaKCUMaIbHOE
3HAYEHUE MOITHOCTHU M BBIPAOOTKH nekTposnepruu ([ — 111 u D—[1[]). JlaHHbIi
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 3HaYeHUsIMU mapameTpa Y; 9. 1o
BEJTMYMHAM CHW)KCHHSI MOIIHOCTH | BBIPaOoTKH (Al]_[1 m AD_[) onpenenstorcs
SHEpreTHYecKHe MoKazaTenu 3aMemlaromieil anexkrpocraniuy; 10. [To sHepreTnyeckum
[IOKA3aTesIM 3aMEIatoIel 3JIEKTPOCTAHIIUH OIIPE/. JONOJHUTEIbHbBIE KAIUTAJIbHbIE U
skcrtyatanuonnsle 3aTpatsl (K u N); 11. [To 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 poektupyemyto ['OC u 3amematomyro 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)M"TOC=[]_n-All_(3am)"TIC+AU_(3am.)"TOC+A3_(Tomi.), e

AUl Bam)NTIOC=[1 I'DC-UM -] T'OC - kar. 3aTpathl, ONpeeiseMble yepe3 noka3aTeln
I'9C; A3_(tomn.)=3_(tom.)-[1-[1"3-3 I'DC - TomnmusHeIe 3atpaThl TOC, onpeaenseMble
yepes nokasarenu '9C, rae 3 (TOIuL.) - CTOMMOCTh TOILINBA; [ | - pacxo/ ToruuBa; [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: Kpurepuii MUHIMYyMa MPUBEJCHHBIX 3aTpaT Mo 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 3koHoMuueckux nokazareneit K u U; 5.0npenenenne
6aszosoro BapuanTa (] [HITY) (6a3.)) no ycnosuto ([ (yer.)— 00 u D—000);
6.0mnpenenenne ALl u AD qyst npyrux BapuantoB [|HITY; 7.11o 3Hauenusm ALl u AD
ONpPEACISIOTCS dHEpreThYeckue nokaszarenu 3am. TOC; 8. [1o snepreTnyeckum 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[] sBrsieTcs
ONTUMAJIbHBIM.
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11.11. Ocobennoctu BbIOOpa onTUMaNbHOM oT™MeTKH Y MO.
OTtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIUSX 110 KYpCYy.
Bepnsiit orBeT: OcobeHHOCTH BhIOOpa onTuManbHOU oTMeTkr YMO: Ilpu 3aganHoi
CJHITY koneunast riryonHa cpaboTKH BogoxpaHwmiia onpenenser [ YMO u [ (mosnes.)
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 — OosbIe Tpedyercs pacxon yepes arperat ([ (arp.)) — Oosibiie rabapuThl
arperaTHoro 0;1oka — Oombiie radaputsl 3ganus ['IC.

12.12. O6ocHOBaHME ycTaHOBIEHHOH MomHOCcTH ['DC.
OTBeTHI:

OTBeT BO3MOKHO HaWTHU B JIEKIHUSX IO KYpCYy.
Bepusiii otBet: O60cHOBaHUEe ycTaHOBIEeHHON MomHOoCcTH [ DC: DakTopsl, BIUSIONINE HA
BEJIMYUHY ycTaHOBJIeHHOUW MomHOCTH ['DC: [Ipupoanbie pakToOphl: THAPOIOTHS;
3aBHCHMOCTH Pacxojia OT Harmopa; reoyorus. 2. PerynupoBanue croka (rimyouHa); 3.
Cucremubie (hakTOPBI: HEPABHOMEPHOCTH Tpaduka HArpy3KU; CTPYKTYpa TeHEPUPYIOLTUX
MOIITHOCTEH; HATMYNe MEKCUCTEMHBIX CBs3eil. 4. DkoHOMUYEeCKHE (PaKTOPHI - OTHOIICHUE
MEXy SKOHOMUUYECKUMU NokazaressiMu npoekT. ['9C u 3amensiemoit TOC.

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

OTBeT BO3MOKHO HAWTHU B JIEKIUSAX 10 KYpCY.
Bepupiii otBet: Ce30HHast TyOaupyromiasi MOIIHOCTh 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 CcTaHOBKA TaKOW 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 sHEprocucTeMe ¢ MIOTHBIMU T'OI0BBIMH I'padukaMu

Harpys3KHu.
OTBeTHI:

OTBeT BO3MOKHO HAalTHU B JIEKLMSX 10 KypCYy.
BepHnprlii otBeT: B 3Heprocucrteme ¢ mioTHeIMU rpadvKkaMu Harpy3KkH, e 00s3aTebHO
TpeOyeTcst HaTMuue pe3epBa AJs MPOU3BOJICTBA KalTUTAIbHBIX PEMOHTOB, YCTAaHOBKA
ce30HHON MolHOCTH Ha I'DC MOXET SKOHOMUTH BETMYUHY PEMOHTHOI'O pe3epBa, IpUYeM
9Ta YKOHOMHUSI OyJIeT MEHbIIIe, YeM cama yCTaHOBJIeHHas MoIIHOCTh 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 orBeT: Onpenenenne yctaHOBIEHHOW MOIHOCTH ['DC ¢ yueToM TUHAMUKHU
pa3BUTHA SHEPrOCUCTEMBL: [ | (Tap.)- 3TO CpeHss UHTEPBAIbHASA MOILIHOCTb, KOTOpast
obecrieunBaeTcst pacxo10M BojbI ¢ obecrieueHHOCTRI0 90-95%, pu ycinoBuun
HCIOJIb30BaHus 24 4. B CyTKM Ha IPOTSHKEHUM Beero rojga. Yepes 20 j1eT MOKHO
noctpouth Oosbiie 'IC. Kpurepwuii: paBenctBo 3arpat [ 9C u Ha 3amMeHs€MON 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 apaMeTpoB cuitoBoro obopynosanus 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;
[Tapamerpsl TypOuHBI U TeHepaTopa; KomudecTBo ruapoarperaroB; OTMeTka pabouero
KoJjieca TypOuHbL. Bee 3T mapameTpsl onpeenstoTcss COBMECTHO.

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

OTBeT BO3MOKHO HAaWTHU B JICKLHSX 10 KypCY.
Bepnsiit orBeT: O00CHOBaHKE BBIOOpA MOIITHOCTH reHepaTopa PacuerHsiit Hamop ([ p) —
3TO MUHUMAJIBHBIN HAMOP, IPH KOTOPOM MOXET OBITH MOJIy9eHa HOMHHATbHAS MOITHOCTh
reneparopa npu pacuerom [ 1[] []. IIpu Hamopax HUKE pacu€THOTO MOIIHOCTh
reHepaTopa orpaHudeHa TyYpOMHON U CHIDKAETCS TIPU CHIKCHHUH Hamopa. PacdeTHbId
Harnop BeIOMpaeTcs 1o HauboJiee HANPSHYKEHHOMY MECSIlY SHEPTOCUCTEMBI, B
MOCTIeTYIOIINE MECSIbI HAOPbI Oy IyT MEHbIIIE PACUETHOTO — paciiojlaraéMasi MOIIIHOCTh
OyZeT CHUXKAThCsl (CHUKEHHE HArPy3KU YHEPrOCUCTEMBI OTPEIeIisieT CHIKEHUE
pacnojaraeMoil MOIIHOCTH).

2. Komnerennusi/Ungukarop: U-2prk-1 [Ipumenser pynaameHTanbHble U IPUKIAHbIC 3HAHUS
JUTSL PEIICHUS MCCIIeIOBATEIILCKHUX 3aa4 B TpodeccnonanbHo# ooactu (chepe)

Bonpocel, 3a1anns
1.22. KoMIUIEKCHOE UCTIONBb30BaHUE BOIHBIX pecypcoB. Bomonorpebnenue u
BOJIONIOJIb30BAHUE.
23. Bopnocuabxenne. HopMbl X035 HCTBEHHO-TTUTHEBOTO U MTPOMBIIIZICHHOTO BOJOCHA0KECHHSI.
24. Cucremsl Boponogaun. [IpsimoTouynas cucrema nogauu Bojsl. Ee npeumyiectsa u
HEIOCTaTKH.
25. OOopotHas cuctema nojadu Bojibl. Ee mpenmyiecTsa 1 HEJJOCTaTKH.
26. Cucrema 1mocie0BaTeNbHOM 0Jauu BOJIbI OTpeOuTensiM. O0IacTh ee MPUMEHEHUSI.
27. Bopanslit Tpancniopt. TpeGoBaHUS BOJHOIO TPAHCIIOPTA K PEXKUMY PEUHOTO CTOKA.
Cnoco0sbI yI0BIETBOPEHUS ITUX TPEOOBAHUH.
28. Cenbckoe x03s1icTBO. TpeboBaHMs CEIbCKOT0 X035ICTBA K PEKUMY PEYHOTO CTOKA.
PexuMb1 oporieHus, HOpMBI TIOJIMBA, BUIBI OPOIICHUSI.
29. TpeOoBaHus PHIOHOTO X035CTBA K PEXKUMY pEUHOro cToKa. TpeboBaHMs pIOHOTO
XO034HCTBA K PEKUMY YPOBHEW BOJIOXPAaHUIIUII.
30. TpebGoBaHMs IMIPOIHEPTETHKH K PEXKUMY BOJTOXPAHUIIHILL.
31. OcHOBHBIE TOKYMEHTHI, pETJIaMEHTHPYIOINE PYHKIIMOHUPOBAHUE BOAOXPAHUIIHII] H
THJIPOY3JIOB.
32. Jlucneruyepckue MpaBuiia YIpaBIeHHUs PEKUMOM padoThl Bogoxpanumm] [ OC.
Pe:xrMHBIE 30HBI OIS AUCIIETYEPCKOro rpaduka.
33. (Cxema KOMILIEKCHOTO MCIIOJIb30BaHMSI M OXpaHbl BOTHBIX pecypcoB. CopeprkaHue,
BOIIPOCHI OXPaHbI OKPYKAIOLIEH CpeIbl.
34. DOramel npoektupoBanus ['OC.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.18. Bwibop pacueTHo# BenmmunHbl oOecrieueHHOCTH Po sHeprootaaun ['OC.
OTBeTsI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 1O KypCY.
Bepusliit otBet: Boibop pacueTHoi BennunHbI obecnieueHHocTH ([1_[1) sHeprootaauu
I'2C: Benuunna pacueTHOM 00€CIIe4eHHOCTH 3aBUCUT OT OTpaciid HapOJAHOIO XO3sICTBRA,
MOATOMY OHa pa3ynyHa /st Bcex yuacTHUKOB BXK. 3nauenus pacuetHoit
00€eCIeueHHOCTH T KaXI0H U3 OTpaciield HapoIHOTO X03s1iCcTBa 3aBUCAT OT Kiacca [ TC,
€ro Ha3HAUYEHMsI, XapaKTEPUCTUK PEKU U T.J. 3HAYEHUSI TPUHUMAIOTCSI HA OCHOBAaHUU
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OLIEHKH yIiep0Oa OoT HeIOOTIyCKa BoAbl. PacdeTHas o0ecriedeHHOCTh — BEPOSTHOCTh TOTO,
yT0 3HeprooTaada ['IC OyaeTr He MEHbIIIE BEJIMUYNHBI, IPUHUMAEMON B SHEPTETHIECKOM
6anance sueprocuctemsl (OC). [1_[1 onpenenser Bennuuny [ _(rap.) '9C B MOMEHT
MPOXOXkACHHS max Harpy3ku JC wim Jr000i Apyroi HapsHKEHHBI MOMEHT.

2.19. DxoHomHuueckoe 000CHOBaHME BEJIIMYMHBI BRITECH s toIeH MomHOCcTH ['OC.
OTtBeTsI:

OTBeT BO3MOKHO HAaWTHU B JICKLHSX 10 KypCYy.
BepHsiii oTBeT: DKOHOMHYECKOE 000CHOBAHHUE BEJIMUMHBI BhITeCH IoMIEH MomHocTH ['OC:
dakTophl, BIUAIOIINE Ha BeNMUYUHY BbITecHstomIe Momuoctu ['9C (L (BbiTecH.) ['DC):
I'maponorunyeckue ycnousi; CooTHoiieHus Haropa u pacxonaa ['9C; I'eonoruueckue
ycnoBust; I myOuHa perynupoBanus ctoka. OO0CHOBaHME TPOBOAUTCS ITyTEM CPABHEHUS C
3aTpaTaMu Ha 3ameraronryro TOC.

3.20. Yder u3MeHeHus MoKa3aTelei o kackaay mpu obocHoBanuu napamerpos ['DC.
OTtBeTsI:

OTBeT BO3MOKHO HAWTHU B JICKIHSIX 10 KypCY.
Bepwbiii otBeT: DakTOphI, OMpenesstone He00X0AUMOCTb U 11E1ecO000Pa3HOCTh
coopyxxenust 'DC B n1Be ouepenu: IlepcriekTuBbl pa3BUTHS Harpy3ku; MsmeHneHus cocrasa
kackaga. Beog HoBeIx ['DC; TexHUKO-3KOHOMUYECKUE MPEATIOCHUIKYA PAa3BUTHS
YCTaHOBJIEHHOW MOILIHOCTH C Pa3pbIBOM BO BpeMeHH; BO3MOKHOCTH pa3BUTHUS MOLIHOCTH
I'DC ¢ Touku 3peHus TUIIOB TUAPOTEXHUUECKUX COOPYKEHUN, KOMIIOHOBKH TUApPOY3Ia,
obopynosanus ['9C u 1.1.

4.21. ®akropsl, Bnustomue Ha 3hdexT ot coBmecTHOH padoTel [[DC B OOC.
OTBeTHI:

OTBeT BO3MOKHO HAalTH B JIEKLHX 110 KypCYy.
Bepusriii otBet: @akTophl, Biustomue Ha 3pGeKT oT coBMecTHOM padotel [DC B
sHeprocucreme: ['uaponoruueckne 0COOEHHOCTH BOJOTOKOB, Ha KOTOphIX padoTaroT 'DC
Perynupytomiast BO3MOXHOCTb BOAOXpaHWIMIL PacnionokeHue BoJOXpaHWIUIL B paMKax
kackana TexHuueckuit 3 GeKT: MOBBIIIEHHE CYMMapHOI rapaHTUPOBAHHON MOIITHOCTH
kackazna ['OC no cpaBHEHUIO ¢ CyMMOM rapanTupoBaHHbIX MoHocTel ['DC kackana.
DxoHOMHUYECKHH A((HEKT: SKOHOMUS MOITHOCTH APYTHX IEKTPOCTAHIINMA, paOOTAIOIMINX B
00BEIMHEHHOM dHEPreTUUYEeCKON CUCTEME.

5.22. KomruiekcHOE UCTIOIb30BaHUE BOJHBIX pecypcoB. BogonoTpebienue u

BOJIOIOJIb30BaHUE.
OTBeThI:

OTBeT BO3MOKHO HAaWTHU B JIEKIHX 10 KypCYy.
Bepwpsiii otBeT: Mcnonb3oBaHne BOAHBIX PECYpCOB BOAOXpaHUnuil: Bogonorpedurenu —
MOTPEOUTENHN BOJIbI, U3bIMAIOIINE €€ U3 BOJ0TOKA, BOJOEMA WIIH MOA3EMHOI0 OacceiiHa.
N3batue moxeT ObITh 0€3BO3BPATHBIM, C YACTUYHBIM BO3BPATOM WJIH C TIOTHBIM
BO3BpaToM. Bopomnosnb3oBarenu — moTpeOUTE N BObl, HE U3BIMAIOIIUE €€ U3 BOJOTOKA.
(cynoxonacTBo, ppIOHOE X03HCTBO, THAPOIHEPreTHKA U PeKpearys)

6.23. BogocHabxenne. HopMbl X0351iICTBEHHO-TIUTHEBOTO U TIPOMBIIIJICHHOTO BOJOCHA0KEHUSI.
OTBeThI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepnsiii otBeT: Bogocnabxenue: Lens: cHaO»keHHE BOJI0OM HACEIEHHBIX TyHKTOB,
MIPOMBIIIJICHHBIX MPEANPUATHH, CeTbCKOro X03sicTBa. TpeboBaHus CBOAITCS K
MOJIIEP>KaHUIO OIPEIEIEHHOTO YPOBHS BOJIBI B BoJIoeMe y Bojio3abopa. Boxa
pacxoxayetcs: 1. X03siCTBEHHO-TUTHEBOE BOJAOCHA0XKEHNE (PKUJIbIE I0Ma, KOMMYHaJIbHbIE
npennpusaTus) 2. [IpousBocTBeHHOE MOTpeOIeHNE (IPOMBIIIEHHBIEC TPEANPUSITHS,
TPaAHCIIOPT, CEIBCKOE X0351CTBO) TpeboBaHMs K KauecTBY BOJbI: [lookuTEIbHBIS
OpraHoJIEITUYECKUE CBOMCTBA (OTCYTCTBHE 11BETa U 3amaxa); [lonoxxurenbHbIe
XapaKTepUCTHKU OaKTepUaAIbHOM cpeibl (I0MycTUMasi KOHIIEHTpaIus OakTepui,
OTCYTCTBHE OMacHbIX OakTepuil); [lonoKUTENbHBIE XUMHUECKUE XapAaKTEPUCTUKHI
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(momycTuMasi KOHIICHTPAIUsI PACTBOPUMBIX U HEPACTBOPUMBIX XUMHUYECKHX
3arpsi3HUTENEH). * BepxHuii mpeaen — 10)KHbIe peruoHbl HkHMI peaen — ceBepHbIe
peruonnl [ (cyt.)=C_CI10/0 (eyr.) ; [ (wac.)=01_[100/0] (4ac.).
[IpousBoicTBEHHOE MOTPEOIEHNE BOJIbI HA TPOMBIIIJICHHBIX U CEIbCKOXO03HCTBEHHBIX
MPEANPUATHIX UCTIONIB3YETCs UIs: BhIlTycka mpoayKiuu (ChIPhe HIIM KOMIIOHEHT);
OxuaguTens B IPOU3BOACTBEHHOM Mpoliecce; OYUCTUTENb B IPOU3BOJCTBEHHOM
nporecce.

7.24. Cuctemsl Bogonoaauu. [IpssmoTounas cucrema noaauu Bojabl. Ee npeumyiiectsa u

HEJ0CTaTKH.
OTtBeTsI:

OTBeT BO3MOYKHO HAMTH B JIEKLUAX IO KYpCY.
Bepnsriit orBeT: Tunsr cucrem BogocHabxkenus: [Ipsmorounas; O6opotHas; C
I10CJIEI0BATEIbHBIM UCIIOJIb30BAHUEM BOJIBI.

8.25. Ob6opoTHas cuctema rmojavu Bojibl. Ee nmpeuMyinecTBa 1 HETOCTATKH.
OTBeTHI:

OTBeT BO3MOKHO HAWTHU B JIEKIUSX 10 KYpCY.
Bepnbpiii otBeT: Mcnonb3yroTces pu OrpaHUYeHHbIX BOAHBIX 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 BOJOTOKA).

9.26. Cucrema mocinenoBaTeIbHON OAaYl BOABI oTpeduTensiM. O6IacTh ee MpUMEHEHHS.
OTtBeTsI:

OTBeT BO3MOYKHO HAMTH B JIEKLIHUSAX IO KYpCY.
Bepwbsiii otBeT: Mcnonb3yercss B TEXHOJIOTHYECKH CBA3aHHBIX MPOU3BoIcTBaX. HacocHas
CTaHIIMs, FOJIOBHASI CUCTEMA BOJJOOYMCTKU U OYUCTHBIE COOPYKEHUS — OJHU HAa CUCTEMY
(BO3MOYKHBI TaK>Ke JIOMOJIHUTENIbHBIE HACOCHBIEC M OYHCTHBIE YCTAHOBKHU B 3aBUCUMOCTH OT
0COOEHHOCTEH TEXHOJIOTHUECKOTO MPOIIECCa).

10.27. Boauslii Tpancnopt. TpeboBaHus BOJHOTO TPAHCIIOPTa K PEKUMY PEYHOTO CTOKA.

Cnoco0nbI yI0BIETBOPEHUS ITUX TPEOOBAHUH.
OTBeTsI:

OTBeT BO3MOYKHO HAWTH B JIEKIUAX IO KYpCY.
Bepupiii otBeT: Boausiii Tpancnopt. TpeboBaHust BOJHOTO TPAHCIIOPTa K PEKUMY PEYHOTO
croka: Ha mepuon HaBuranuu TpedyeTcs MoAIepKUBATh rabapuThl, HEOOXOIUMBIE IS
IUTaBaHUs Cy/10B: TyouHa (h_(pycin.)), mupuna pycna ([_(pyci.)), paanyc CKpyrjieHus
pycna ([J_(pycn.)). Meponpusrtust 17151 yIOBJIETBOPEHHS TPeOOBaHUN BOJHOTO
Tpancnopta: 1. Coznanue noamnopa — ctpoutenasbctBo ['Y (obecneyenne npoxosia cy10B
IyTeM LUII030BaHusl, odecrieueHre Mecta ais orcrost cyaos B Hb u Bb); 2. Cnpsimnenue
pycia — CTpOUTENbCTBO KaHAIOB CIPSIMIISIONINX U3ITYUUHBI peku (Tpedyercs co3nanue ['Y
C YYETOM TIepernajia OTMETOK PEKH U o0ecrieueHre mpoxo/1a CyI0B IyTeM IUTF030BaHus) 3.
YBenuueHne MeKEHHBIX PACcX0JI0B MMYTEM PEryJIMpOBaHUs CTOKA B BBIIIE PACTIOIOKEHHBIX
BOJIOXpaHWINIIAX; 4. Y CTPONCTBO OOCTAaHOBKH: oOecriedeHrne 0€30MacHOCTH JIBHKEHHUS 110
peKe, pacCTaHOBKA 3HAKOB M cUrHanMM3anuu; 5. OuucTtka u yrnybnenue pycna: Ouucrtka
(dapBatepa 1 BCero pycia oT OTJeIbHBIX NPeAMETOB; JHOyTTyOsIeHre U 3eMileuepIiaHue:
yriayOJieHrne CyIoBOro pyciia MmyTeM yhaleHus rpyHTa. 6. CpOKY HaBUTALUW: HAYAJo —
O0CBOOOXKICHNE PEKH OTO JIb/Ia (arpelib); KOHEIl — YCTAHOBJICHHE JIEOBOTO MTOKPOBA
(H0516pB); 7. CyTOouHbIi pesxum padoTs! ' IC B 3UMHUIT TepHo.

11.28. Cenbckoe x035iicTBO. TpeOOBaHUS CEITLCKOTO XO3SMCTBA K PEKUMY PEUHOTO CTOKA.

PexxuMbl opoIIeHrs, HOPMBI TTOJIMBA, BUBI OPOIIICHUSI.
OTtBeTHI:

OTBeT BO3MOKHO HAWTH B JICKIUX IO KYpCYy.
Bepnpriii otBet: Cenbekoe x03s1icTBo. TpeboBaHUs CENbCKOTO X035HCTBA K PEKUMY
peuHoro cToka: Bona B cenbckoM xo3siicTBe pacxonyercs Ha: Oporienue; OOBoiHEHHE;
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Bonocnabxxenue. OpomieHue: (30HbI HEYCTOMYMBOTO U HEJOCTATOYHOTO YBIIAKHEHU)
VYBnaxHuTeaIpHOE — 00eCTIeueHne BOI0M pacTeHnit Perymsipaoe (mpaBuiibHOE);
OnnoxpaTHO-aeHcTBYIOMIEE (TTAaBOAKOBOE WIIM JJUMAHHOE). Y T0OpUTETHhHOE — BHECCHHUE B
[IOYBY MUTATEIbHBIX BellecTB PeunsiMu Bonamu; CrieninaabHO MOATOTOBICHHBIMU
Bogamu. [IpoMbiBouHOE — 60OpH0a C OCOIOHEHHEM TTOYBHI (MPOBOUTCS OCeHbI0) [lonuB
ObiBaeT: [loBepXHOCTHBIN (0KIeBaJIbHBIEC YCTAaHOBKH ); [ToAmOuBeHHBIN (K KaXK10H
KOPHEBOH CHUCTEeMe MOABOATCS KalWIIIIpHbIe TPYOKH ¢ BoAoK); TpeboBanus K
BosIocHaOeHuto: KauecTBO BOIbI, MCTIONb3yeMoi aist oporienus: ConepxaHue 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
KOHIIEHTpaLus Oosee 5 /1 — BoJa He NpUrojaHa ajs opomeHus. O0BoagHeHUE — Ha
TEPPUTOPUH CO3/1At0TCA IPYABI, BOJIA U3 KOTOPBIX UCHOIB3YETCS ISl CEIBCKOTO U
PBIOHOTO X035 CTBA.

12.29. TpeGoBanust ppIOHOTO XO35HCTBA K PEXKUMY PEYHOT0 cTOKa. TpeboBaHMs ppIOHOTO

XO35I1CTBA K PEXUMY YPOBHEH BOJOXPaHWINLL.
OTBeThI:

OTBeT BO3MOKHO HAlTHU B JIEKIUSAX 110 KypCYy.
Bepnbiii otBeT: TpeOoBaHus ppIOHOIO X03sIMICTBA K peKUMY peyHOro cToka. TpeboBaHus
PBIOHOrO X035HCTBA K peXXUMY YpoBHEH BogoxpaHmwuil: ObecnieueHue pexxuma
OOBOJTHEHHSI TOMMEHHBIX HEPECTHIIUII, HEPECTUIIMII] B JISIbTaX 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 HEOOXOAUMOTr0 TEMIIEPATypHOro PeKUMa;
ObecneueHre MPOAOIDKUTEIFHOCTH 3aTOTUICHHS TOWMEHHBIX HEPECTHIIUII, HEOOX0IMMOM
JUIsL JOCTHXKEHHSI MOJIOJIBIO PhIO KM3HECTOMKUX cTaauii; ObecneueHne ckata MOJIOAU PbIO
C MOMMEHHBIX HEPECTUIIMII B PEKY M YCIIOBHH Cpeibl OOMTaHHUS MOJIOJN U B3POCIBIX PBIO U
JAPYTUX THIPOOHOHTOB.

13.30. TpeGoBaHuUsI THAPOIHEPTETUKH K PEKUMY BOIOXPAHUIIAIII.
OtBeTsI:

OTBeT BO3MOKHO HalTHU B JIEKIHUSX IO KYpCYy.
Bepusliit otBeT: TpeOGoBaHUS THAPOIHEPTETUKU K peXXUMY peuHoro ctoka: IlomxydyeHnue
MaKCHMaJIbHOU BBIPAOOTKH 3JIEKTPOIHEPTUH (JIOCTUKEHUE MAKCUMAJIbHON 3KOHOMUH
TOIJIMBA Ha TETJIOBBIX 3JIEKTPOCTAHIUAX SHEeprocuctemsl); [lonmyuenne makcumyma
pacnosnaraeMoil 1 pabodell MOIIHOCTH B MEPHO/] MPOXOKIEHUS MAaKCUMAJIbHON Harpy3Ku
sHeprocucreMsl; TpeboBaHue k cyrouHoMy pesxxumy ['9C: nomkeH odecrieunBaTbCs
MaKCHMaJIbHBIN JUana30H W3MEHEHUS MOIIIHOCTH B TEYEHHUE CYTOK.

14.31. OcHOBHBIE TOKYMEHTHI, periaMeHTUpPYIoIKe GYHKIIMOHUPOBAHUE BOAOXPAHUIIHUIL U

TU/IPOY3JIOB.
OtBeTsI:

OTBET BO3MOXHO HAaWTH B JICKIIUSIX 11O KypCY.
Bepusliit otBet: JIoKyMeHTBI, perilaMeHTUupytomue GyHKIHOHUpoBaHue Baxp. u I'Y:
[IpaBua ucnons3oBanus BoaHbIX pecypcoB (IIMBP) Bonoxpanunuma; [1pasuna
TEeXHUYECKOH 3KcIuTyaTanuu u 6maroycrpoiictsa (I1TOub) Bogoxpanunumia; MHCTpykuums
o akcrryatanuu ['TC u ruapaBindeckoro 00opya0BaHus.

15.32. Jlucnieruepckue npaBuiia ynpapieHUus pexuMoM padboTsl Bogoxpanuiui ['9C.

PexumHbIe 30HBI TOJIS AUCTIETYEPCKOro rpaduka.
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. BomponpomnyckHbie
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 MOBBIIICHHOW YHEProoTaaun. Best n30bITOYHAS YacTh CYMMapHOW OT/Iauu 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 nu11030BaHus POITyCKaeTcst 4epes3 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
3arpy’keHa Ha MOJIHYIO MOIIHOCTG). [IpenycmarpuBaeTcst BpemenHas popcupoka. 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, padota 'DC He
JIOITYCKAETCsL.

16.33. CxemMa KOMILIEKCHOTO UCIOJIb30BaHUS H 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 I10 KOJIMYECTBY, TaK U [0 KAYECTBY. YYACTHHKHU BOJIOXO3HCTBEHHOTO
komruiekca (BXK): Xo3siiicTBeHHO-TUThEBOE BOOCHAOKeHNE; [[pOMBIIICHHOCTH;
Opormraemoe 3emnenenue; Boausiii Tpancnopt; PeiOHOE X034HCTBO; DHEpreTHKA.

17.34. Drane npoextupoBanus ['IC.
OTtBeTsI:

OTBeT BO3MOKHO HAWTHU B JIEKIHUSX 110 KYpCYy.
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 I'OC, npeaBapuTenbHOE Pa3MEILIEHUE COOPYKEHUI, KOMMYHHKAIUH
(moporwu, Bpemenusie JIDII nist sHEeprocHadXeHUs Ha TIEPUO]] CTPOUTEIHCTBA). 2.
NHxeHepHble N3bICKaHNA 3alaul: IPOBEAECHNE T€0E3NUECKUX, TE€0JIOTMUYECKHUX,
THIPOMETEOPOJIOTMUECKUX, SKOJIOTMUECKUX U3bICKaHUH. Pe3ynbTaThl: OTYETHI C
KOMIUIEKCHOM OIIEHKOM TUIOIIAIKH CTPOUTEIHCTBA, HEOOXOIMMBIE IS pa3paboTKu
MPOeKTHOM nokyMeHTanuH. 3. [IpoektHas nokymenrtanus (I1J]) 3amauu: pazpaborka
OMMCaHUs TEXHUYECKUX PEUICHUH U OLIEHKU BO3MOXXHOCTH pEaIN3alliy MPOEKTa,
pa3zpaboTka cBeqieHn 00 000pYIO0BaHUH, CMETHOW JTOKYMEHTAIMH, TUIaHa IPOU3BOJICTBA
pabot. PezynbTatel: okymeHT u3 11 pazngenos (cornacHo 'OCT), sxcnepTu3a NpoeKTHOM
JIOKYMEHTAIMH, OTy4eHHE 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, 31aH1il, OCHOBHOTO ¥ BCLIOMOTaTEIbHOIO 000PYAOBAHNUS,
TEXHUYECKHE TPeOOBaHUS U 3aKa3HbIE CIIelM(DUKAIINY JUIS 3aKyITKH MaTePUAIIOB U
obopynoBanus. 5. UcnomuurensHas qokymenTarnus (MJ1) 3agaun: U] neobxoauma mis
nepeiayn CTPOSIIETOCS 0O0BEKTa IKCIUTYaTUPYIOIIEH OpraHu3aIii, a TAaKKe TS
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 pa0oT, 3aKITF0UYEHHE O COOTBETCTBUU OOBEKTA IPOCKTHOH TIOKyMEHTALINH,
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 3uanus: OTBET Ha BONPOCHI OMieTa JIaH NMPaBHILHO 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 3nanusa: OTBET Ha BOIPOCHI OMIeTa He 1aH WU J1aH
PEUMYIIECTBEHHO HEMPABUIIBHO.

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Htorosas onenka 3a kypc "OcHoBbl npoekTrpoBanust 'DC" BbICcTaBiseTCs MO pe3ysibTaTaM 3aueTa
C OLIEHKOM.
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