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AHHOTALINA

padoueil nporpamMMbl y4eOHOM U CIUIINHbBI
b1.B.03.01 IIpoekTpoBaHue TEMJIOIHEPreTUYECKMX CUCTEM
AJIl IOATOTOBKY MArucTPa M0 HANIPABJICHUIO
13.04.02 — Dy1eKTPOIHEPreTUKA U YJIEKTPOTEXHUKA
HANPaBJIEHHOCTH - JHeproodecnevyeHue npeInpusiTui

Lenb ocBOeHUs] MCUMIIMHBI: SBJsieTCs (hopMHpOBaHUE Y 00YyUarOIIMXCsl KOMIIETEHIUH,
o0ecneynBarOIMX CIOCOOHOCTh YIPABIATh IPOEKTOM Ha BCEX 3TallaXx €ro >KU3HEHHOTO IUKIa,
paccuuThiBaTh U MPOEKTUPOBATH TEIUIOTEXHUYECKOE 00O0pYIOBaHHE, B KOTOPOM HCIOJIb3YIOTCS
TpaJMLMOHHbIE, HETPAIUIIMOHHBIE U BO30OHOBIISIEMbIE UCTOYHUKHU SHEPTHU.

MecTo McUMIVIMHBI B y4e0HOM IJIaHe: JUCHUIUIMHA BKIIOUYEHA B GOPMUPYEMYIO ydacT-
HUKaMHM 0O0pa30BaTEIbHBbIX OTHOIICHUH YacThb y4eOHOIO IjlaHa IO HAaNpaBICHHUIO MOJArOTOBKU
13.04.02 — DniekTposHEPreTUKa 1 JIEKTPOTEXHUKA.

TpeOGoBanus Kk pe3yjbTaTaM OCBOECHMS AUCHMIIMHBI: B PE3yJIbTaTe OCBOEHUS IHMCILIMII-
JuHbl popmupyrotces cienyromue komnereHuun: YK-2 (YK-2.1), [TKoc-1 (I1Koc-1.1, ITKoc-1.2).

KpaTkoe cogepxkanue IuCHUNIHHBI:

Paznea 1. [IpoektupoBanue 00bEKTOB TEIIOIHEPreTUKU. DHEPreTHUECKUE U TEIJI0dHepre-
TUYECKUE CUCTEMBI. TEeXHUKO-IKOHOMUYECKUE MTOKA3aTeNH TEIUIOPHEPreTHYeCKuX cucreM. Pacuer
TEIUIOBBIX HArpy30K 00bekTOB. OOOCHOBaHWE MOIIHOCTH, BHIOOP THIA U OCHOBHOTO 000pyI0Ba-
HUS TEIJIOreHepUpYoUUX ycTpoicTB. [IpoekTrpoBaHHe cXeM TEMIOCHA0XKEHHS U TEIJIOBBIX Ce-
Tel. [IpoexTrpoBaHMe TEIUIOBBIX NYHKTOB. [IpOoeKTMpOBaHME TEINIOBOM 3aIUTHI TEIUIOBBIX CETEMN
U TEIUIOAHEPIeTUUECKUX 0OBEKTOB.

Pa3nes 2. OcHOBBI, OpraHu3anus U 3Tanbl IPOEKTUPOBAHUS 0OBEKTOB. 3aKOHOJATEIbHAs U
HOpMaTuBHasg 0a3a mpoekTupoBaHus. OpraHuzanus NPOEKTUPOBAaHHA. ITambl MPOEKTUPOBAHUS
00BEKTOB.

Pa3nen 3. Texuuko-skoHOMHUecKoe 000CHOBaHUE 3()(PEKTUBHOCTH MHBECTULIMOHHBIX MPO-
exToB. OreHkKa 3(pPeKTUBHOCTU UHBECTUIMH. BrusHue mHQIAINYN, HEONPEAEIEHHOCTH U PUCKa
Ha 3 PEKTUBHOCTh UHBECTULIMOHHBIX IIPOEKTOB.

O0masi TPy10eMKOCTh AUCHUILIMHBI 216 (B T.4. mpakThueckas moarotoBka: 4 4.) /6
(gac./z.e.)

IIpoMeKyTOYHBII KOHTPOJIb: 3K3aMeH, KYpPCOBOM IPOEKT.

1. Ileab oCBOEHHUS AUCHUILIMHDbI

enpro ocBoeHUs quctuIUINHBL «[IpOeKTHpOBaHKE TEMIOIHEPTETUICCKUX CUCTEM) SIBIISCT-
csi (opMupoBaHHE y OOy4YAIOMIMXCS KOMIIETCHIIUM, 0OECIEeYMBAIOIINX CIIOCOOHOCTh  YIPABIIATH
MIPOEKTOM Ha BCEX ATalax €ro XW3HEHHOIO IUKJIA, PACCUYUTHIBATH U MPOEKTUPOBATH TEIJIOTEXHH-
YecKkoe 000pyI0BaHKUE, B KOTOPOM HCIOJIB3YIOTCS TPAAUIIHOHHBIC, HETPAJAUIIMOHHBIE U BO30OOHOB-
JISIeMbI€ UCTOYHUKHU YHEPTHUU.

2. MecTO TMCHHUILJIMHBI B Y4e0HOM MpoLecce

Juctmmummaa «[IpoekTupoBaHue TETIOIHEPTETHYECKUX CUCTEM» OTHOCHUTCS K (opMHpye-
MO ydacTHHKaMH 00pa3zoBaTeNbHBIX YacTu bnoka 1 «/lucumrmasl (MOIYyIH)» y4eOHOTO IJIaHa.
JuctmmumHa «[IpoeKTHpoBaHUE TEIIOIHEPTeTUIECKAX CHCTEM» pPEaTH3yeTcss B COOTBETCTBHH C
tpedoBanusamu ®I'OC BO, npodeccuonanbHoro crangapra, OIIOII BO u Yuebnoro miaHa o Ha-
npasieHuio 13.04.02 — DnexTposHepreTHKa U 3J1EKTPOTEXHUKA HAPaBIEHHOCTU — DHeproodece-
YEHUE NPEATPUATHIA.

[IpeqmecTByromuMHE KypcaMu, Ha KOTOPBIX HETOCPEICTBEHHO Oa3MpyeTcs MUCIHILIHHA
«IIpoexkTrpoBaHKe TETUIOAHEPTeTHUUECKNX cuctem» sBisitorcs: b1.0.01 Merononorus HaydHBIX



uccnepoanuii, b1.0.02 MonenupoBanue 3aeKTpoTeXHOJOTHYeCKuX mpoueccoB, b1.B.03.04 Mo-
JIeIMPOBaHKE B TEIUIOPHEPIETHKE

I[aHHafl JAUCHUITIIINHA «HpOCKTI/IpOBaHI/Ie TCIIOOHEPTICTUUCCKUX CUCTEM) UCIIOJIB3YCTCA IPHU
IMOATOTOBKE CTYACHTAMU BBIITYCKHBIX KBaJ'II/I(i)I/IKaIII/IOHHI)IX pa60T.

Pabouas nporpamma aucuumiausbl «lIpoekTupoBaHue TEMIO0IHEPTETUYECKUX CUCTEM» IS
MHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS pa3padaThiBaeTCAd UHIUBUIYAIbHO
C y4eToM OCOOEHHOCTEH MCUXO(U3MUECKOro pa3BUTHUS, MHIMBUIYATbHBIX BO3MOXXHOCTEH U CO-
CTOSIHMSI 3/I0POBbsSI TAKUX O00YYarOIINXCS.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHS MO0 IMCIHUILUINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeIbHOM
NMporpamMmabl

OOpazoBarenbHbIC PE3YIbTAThl OCBOCHUS JUCIUIUIMHBI OOYJaroOIIUMCs, MPEACTABJICHBI B
Tabmuue 1.

4. CTpyKTYpa U CoiepKaAHUE TUCHUILIMHBI

4.1 PacnpeaesieHre TPYAOEMKOCTH JUCHHUIIIMHBI 10 BUAaM padoT

Imo cemecTrpam
Obwas TpyA0EMKOCTh AUCUMILIMHBI cocTaBisieT 6 3au.en. (216 yacoB), UX pacnpeneraeHue
1o BUAaM palboT mpeacTaBieHo B Tabnule 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

o/

Kon
KOMIIE-
TCHIIUN

Conepxanue

KOMITETEHINH (WM €€ 4acTn)

Nupukaropel koMiie-
TEeHIUI
(s 3++)

B pesynbraTe n3ydeHus ydeOHON AMCIUTUTHHBI 00YJIaIONTUECs] IOJDKHBI:

3HaTb

yMEThb

BJIAJIETh

YK-2

Crnioco6eH ynpaBisiTh TPOEK-
TOM Ha BCEX 3Tarax ero u3-

HCHHOT'O IIMKJIa

YK-2.1

BripabatsiBaet ctpare-
'O pCHICHUA 11OCTaB-
JICHHOM 3aJ1a4u

COBpPEMEHHBIE BEpCHH
CHUCTEM YIpaBJIEHUS TPO-
EKTaMU; - METOJbI aHaJIU-
3a COCTOSIHUS M JUHAMUKU
ImokKasaTelei KauecTBa
MIPOEKTOB, C HCIOJIb30BA-
HUEM HEOOXOIMMEIX Me-
TOJIOB M CPEICTB HCCIIe-
JIOBaHHM; CIIOCOOBI CO3/a-
HHUS MaTeMaTHYECKUX MO-
JIeNiel yIpaBlIeMbIX 00b-
€KTOB; KPUTEPUU OIEHKU
MIPOU3BOJICTBEHHBIX U He-
MPOU3BOJICTBEHHBIX  3a-
TpaT Ha peau3aIuio Mmpo-
€KTa; METOJIMKY pa3pa-
OOTKH HOpPM MPOEKTHUPO-
BaHUs, TEXHOJOTHYECKHUX
HOPMaTHUBOB Ha pacxoj
MaTepuaioB, 3aroTOBOK,
TOIJIUBA U DJIEKTPOIHEP-
TUuu

IIPOrHO3UpPOBaTh U OIle-
HUBaTh OXUJAEMbIE pe-
3yNbTaThl  peaTn3yeMbIX
IIPOEKTOB;  IUIAHUPOBATH
KA3HECHHBIM LIMKI MPOEK-
Ta; (opMHupoBaTH ILETH
IIPOEKTa, KPUTEPUU U TIO-
KazaTenu JOCTHXKEHUS
Leen, co3faBaTb CTPYK-
TYpbl HX B3aUMOCBS3EH,
BBISIBIISITh ITPUOPUTETHBIE
3ajaun;  pas3pabaTbiBaTh
MeponpusaTus 1o 3¢pdek-
THBHOMY HCIIOJIb30BaHHIO
SHEPruu M CHIpbA; oOpra-
HU30BaTh PabOTy KOJUIEK-
THBA WCIIOJIHUTEIIECH, TIPU-
HUMAaTh yIpaBJIEHYECKHE
pEILIeHNs B yCIOBUAX pa3-
JINYHBIX MHEHHUI

OCHOBaMHU Teopun
yIpaBiIEHUS NPOEKTaMU;
COBPEMEHHBIMH  METO-
JaMH OpraHu3aluu IMpo-
BEJICHUS] TEOPETHYECKHUX
U OKCIEPUMEHTAIbHBIX
HAaYYHBIX UCCJIEJOBAHUN;
METO/JIaMH  aHaju3a u
CHUHTE3a OOBEKTOB IIPO-
(heccoHabHOM nesi-
TENBHOCTH, cHocodamu
HaXO0XJECHUS  KOMIIPO-
MHCCHBIX PpCELICHHA B
YCIOBUSAX MHOTOKPHTE-
PHAIBHOCTH M HEOIpe-
JIEIEHHOCTH; - HaBBbIKa-
MU OIIEHKM 3KOHOMUYE-
CKOM 3P PEeKTUBHOCTH
TEXHOJOTMYECKUX IpO-
LIECCOB, MHHOBAIIMOHHO-
TEXHOJIOTUYECKUX  PHC-
KOB TIpu pa3paboTKu
00BeKTOB  mpodeccro-
HAaJIbHOM JESITEIbHOCTH

I1Koc-1

CniocobeH paccuuThIBaTh U

IMPOCKTUPOBATDH TCINIOTCXHU-
yeckoe 000py0BaHue, B KO-
TOPOM UCTIOJB3YIOTCSI TPAIH-

ITIKoc-1.1

JleMOHCTpHUpYET 3Ha-
HUS OCHOBHBIX TEXHHU-
YECKUX CPEJICTB U Me-

3HaTb OCHOBHBIC TCXHHNYC-
CKHX CPEACTB U MCTOAbL
MaT€eMaTu4C€CKOro Moac-
JIMPOBAHUA TCIIJIOTCXHHU -

MIPUMEHSATH COBPEMEHHBIE
KOMIBIOTEPHBIE U UHPOP-
MaIlMOHHBIE TEXHOJIOTUHU

MIPU MOJICJTUPOBAHUM TETI-

HaBbikamu paOoThl Ha
[I9BM ¢ npumeHeHneM
COBPEMEHHBIX KOMIIbIO-
TEPHBIX U HH(POPMALIMOH

7




[IMOHHBIC, HETPAJUIINOHHBIC U
BO300HOBJISIEMBIE HCTOYHUKNA
SHEPrUu

TOOJOB MAaTEMATHUYCCKO-
r'0 MOJICTTUPOBAHUS Te-
IUIOTEXHUYECKOTO 000-
pPyIOBaHUS

4eCKOro 000pyJ0BaHUs

JOTCXHHUYCCKUX  Hpoucc-
COB U 00OpYyJIOBaHUS, IO-
HCKC ONTUMAJIBHBIX PpC-
IEHWI U MMapaMmeTpoB pa-
OOTHI.

HBIX TEXHOJIOTHIA B 00-
JIACTH MAaTeMaTHIECKOTO
MOJICITUPOBAHUS TEILIO-
TEXHUYECKOT'0 000Py/10-
BaHMs, HaBBIKaMU 00pa-
OOTKH U UHTEPIIPETALNN
nH(pOpMAIINHU C TIOMO-
IIBIO MPOTPAMMHBIX
npoxaykroB Excel, Word,
Power Point, Pictochart
U Jp., OCYIIECTBIICHUS
KOMMYHHKAITIH TIOCPE/I-
crsoM Outlook, Miro,
Zoom.

[TIKoc-1.2

[IpuMeHnsieT MeToIbI U
TEXHUYECKUE CPEJICTBA
IIPOEKTUPOBAHMS TEII-
JIOTEXHUYECKOT0 000-
pyIaOBaHUs

OCHOBHBIC METOAbI MaTEC-
MaTHYEeCKOTO MOJIEITHPO-
BaHUA U TCXHUYCCKUC
CpeICTBa MPOCKTUPOBA-
HHUS TCINIOTEXHHUYCCKOT'O
00opymOBaHUS

YMETh IPUMEHSTh METOIbI
MaTeMaTH4eCKOIro MOJie-
JUPOBAHUS TIPH MPOEKTHU-
POBaHHUM TEIJIOTEXHUYE-
CKOro 000py/I0OBaHUs, B
TOM YHCJI€ C TPUMEHEHHU-
€M COBPEMEHHBIX LIUPpO-
BBIX HHCTPYMEHTOB

BJaJiceT METOOUKOM Ma-
TEMATUYECKOr0 MOJe-
JII/IpOBaHI/ISI METOAbI N
TEXHUYCCKUMU CpGZ[CT-
BaMU IIPU MPOEKTUPOBaA-
HUA TCINIOTECXHUYCCKOT O
00opynOBaHUS




Tabnuua 2

Pacnpenenenue TpyroéMKOCTH JUCHMILIMHBI 10 BUJAaM padoT B cemecTpe

Tpynoémkocrts,
Buna yueoHoli padoThl yac.
BCero/*
OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI 1T0 Y4COHOMY TUIaHy 216/4
1. KonTakTHas pabora: 65,4/4
AyauTopHasi padora 65,4/4
8 MOM Hucine:
nexyuu (J1) 30
npaxkmuyueckue 3auamus (113) 30/4
Kypcosoui npoexm (KII) (xoncynemayus, 3auuma) 3
KOHCYIbmayuu nepeo 3K3aMeHoM 2
KOHMAaKmuas paboma Ha npomexcymounom konmpoie (KPA) 0,4
2. Camocrostenabnas padora (CPC) 150,6
kypcosot npoekm (K1) (noocomoska) 36
camocmosmenvbHoe uzyyeHue pasoenos, Camono020moska (npo-
pabomka u nogmopeHue J1eKYUoHHO020 Mamepuaia u Mamepuand 90
VUEOHUKO8 U YUeOHbIX NOCOOUlL, NOO2OMOBKA K NPAKMUYECKUM
3AHAMUAM U M.0.)
Ilooecomoska K 3K3ameHy (KOHMpOb) 24,6
By npomexyrogyHoro KOHTpOJIs: Ok3ameH, KII
4.2 Conep:kanue JUCUUIINHBI
Tabnuma 3

TemaTnyeckni IJIaH y4eOHOM IUCHUIIINHBI

HaumeHnoBaHue pa3iesioB U TeM AyIOPHAMPADUIA IBREAYIRID
AUCHUILINH (YKPYIHEHHO) Beero JI I3 IIKP pHast
pabora CP
Paznen 1. IlpoexktupoBanne 0ObEKTOB TEI- 120 16 20 B 34
JIO3HEPT e TUKH
Pa3nes 2. OCHOBBI, OpraHu3alys U 3Tallbl 50/4 6 4/4 B 40
MIPOEKTUPOBAHUS OOBEKTOB
Pazgea 3. TexHHKO-3KOHOMUYECKOE 00OCHO-
BaHue 3G (HEKTHBHOCTH MHBECTUIIMOHHBIX MPO- 42,6 8 6 — 28,6
€KTOB
Kypcosoui npoexm (KII) (xoncynomayus, 3 B B 3 B
3awuma)
Koumaxmmnas paboma na npomesxcymounom 0.4 B B 0.4 B
xonmpoae (KPA) ’ ’
Bcero 3a 1 cemecTp 216/4 30 30/4 3.4 152,6
HToro mo gucuunanHe 216/4 30 30/4 3,4 152,6

Paznen 1 IIpoekTupoBanne 00HEKTOB TEIJIOIHEPTETHKU
Tema 1 DHepreTHUECKUE U TEMIOIHEPIE€TUUECKUE CUCTEMBbI



Knaccudukanus n xapakTepucTHKa SHEPreTHUYEeCKUX U TEIUIOdHEPreTHYecKUX cuctem. [e-
HEpUPYIOIIUE YCTPOICTBA SHEPIETUUYECKUX CUCTEM. TeruIouCHOb3YIOIIee U TEII0BOCIPOU3BO -
1iee 000pyI0BaHHE TeHEPUPYIOLIUX YCTPONCTB.

Tema 2 TeXxHUKO-PKOHOMUYECKUE MTOKA3ATENN TEIIOIHEPTreTUYECKUX CUCTEM

CrpykTypa, MOILIHOCTb U TEXHUKO-DKOHOMUYECKHE IOKa3aTeau KoTeabHOU. TexHuko-
sKOHOMHUYEecKue rmoka3arenu TOL.

Tema 3 Pacuer TEIUIOBBIX HArpy30K 0OBEKTOB

Pacuer TemoBbIX Harpy30k 0OBbEKTOB TEILIONOTPEOJIEHUS HAa OTOIJICHUE, BEHTHIIALINIO, TO-
psiuee BOJOCHA0KEHHUE U TEXHOJIOTUYECKUE HYXKIbI.

Tema 4 OBocHOBaHME MOIIIHOCTH, BEIOOD THIIA 1 OCHOBHOT'O 00OPYI0BaHUS TEIIOT€HEPH-
PYIOIIMX YCTPOWCTB

Pacyer MOITHOCTH TEIJIOTEHEPUPYIOLIETO YCTPOMCTBA U MOTPEOHOCTH €ro B TOIUIMBE. BbI-
00p THIIa U OCHOBHOTO 00OpY/I0BaHUS TEIUIOI€HEPUPYIOMIKX ycTpoiicTB. [locTpoeHne npuHIunm-
QTHHOM TEIJIOBOM CXEeMBbl HCTOYHHUKA TEIIOTHL. [locTpoeHre MPpUHITMITHATBHOM CXeMBbI YHEproooec-
MEeYEeHUs 0OBEKTA.

Tema 5 IlpoexTupoBaHue cXeM TEIUIOCHA0KEHUS U TEIIOBBIX ceTel

Knaccudukanus cucrem temnocHabxkenus. Beidbop cuctembl TertocHadxkeHus. TermoBbie
CeTH: Kiaccu(uKaIms, CXeMbl, TUAPABINYECKUN pacueT, MexaHuuecKkui pacuer. Beibop Tumna u no-
CTPOEHHUE CXEMBI TEIUIOBOM CETH.

Tema 6 TIpoexTupoBaHNE TEIJIOBBIX ITYHKTOB

TennoBeie MyHKTHI: KIaccuPHUKaIUs, pacyeT U BEIOOP OCHOBHOTO 000PYI0BaHMUSI, IIOCTPOL-
HUE IPUHLUIHUAIBHBIX CXEM.

Tema 7 llpoexTupoBaHuE TEIJIOBOM 3aIIUTHI TEIJIOBBIX CETEH M TETUIOPHEPTETUUECKUX 00B-
€KTOB

TennounzonsMOHHbBIE MaTepUaAJIbl U KOHCTPYKIMU. MeTorKa TemoBoro pacyera. Tero-
BbI€ MOTEPU U KOIPPUIMEHT 3PPEKTUBHOCTH TEIUIOBOM m3osiimu. [lafnenue remmneparypsl Temio-
HOCHTEJIS ¥ BhINaJIeHHE KOHJeHcaTa. BoIOOP TOMIIMHBI TEIIOU30JISILIUOHHOTO CIIOS.

Pa3nes 2 OcHOBBI, OpraHu3anyst U 3Tanbl IPOEKTUPOBAHUS 0OBEKTOB

Tema 8 3akoHnonarenbHast 1 HOpMaTUBHAS 0a3a MPOEKTUPOBAHUS

3akoHoaTenpHas 6a3a mpoektupoBanus. HopmatuBnas 0aza npoextupoBaHus. OCHOBHBIE
noHsTus. OnpeneneHus. TepMUHbL.

Tema 9 Opranuszanus NPOEKTUPOBAHUS

Crienmanu3upoBaHHbIe TPOEKTHBIE opraHu3anuu. CocTaB U NOPSIOK pa3pabOTKH, COIIaco-
BAaHUS U YTBEP)KICHHS NMPOEKTHOW JAOKyMeHTauuu. ['ocynapcTBeHHas AKCHEpTH3a MPOEKTOB. AB-
TOPCKHN HAI30P.

Tema 10 Draribl NPOEKTUPOBAHUS 0OHEKTOB

[IpennpoextHsiit (nepBbiil) 3Tan. OOOCHOBaHME HHBECTHLMM B CTPOUTENHCTBO (BTOPOI
stan). Pa3paboTka paboueit JOKyMEHTAllUX Ha CTPOUTEIHCTBO (TPETUH ATa).

Pa3nen 3 Texnuko-skoHOMUYeckoe 000cHOBaHHE A(P(HEKTUBHOCTH UHBECTUIIMOHHBIX IPOEKTOB

Tema 11 Ouenka 3¢pheKTHBHOCTH MHBECTULIAN
OO11ue noJI0KeHUsl, OCHOBHBIE TIOHATHUSA U onpeziesieHus. PacueTHbIil mepro1 peaqu3aliuy MpoeKTa.
CraTudeckre METObl OLEHKU A(PPEKTUBHOCTH MHBECTULIMN: METOJI CPOKA OKYIIA€MOCTH; METO]
HOPMBbI IPUOBLIN Ha KalUTall; METOJl CPAaBHUTEIbHOU 3()(hEKTUBHOCTH IPUBEJICHHBIX 3aTPAT; METO/1
CpaBHEHHMsI MPUOBUIM; METOJI HAKOIUIEHHOTO 3(dexTa. MeTonpl oneHkH 3¢(HEeKTUBHOCTH UHBECTH-
IUH C JUCKOHTUPOBAHUEM: METOJI YHCTOM IMPUBEJIEHHOM CTOMMOCTH; METOJ UHAEKCA JOXOIHOCTH;
METO/1 JUCKOHTUPOBAHHOT'O CPOKa OKYIAEMOCTH MHBECTHIIMIA; METO/I BHYTPEHHEl HOPMBI MPUObI-
JIM; METOJ aHHYHUTETA.

Tema 12 Bnusunue nHQISILIMY, HEOTIPEAETICHHOCTH M pUCKa HA 3QPEKTUBHOCTh MHBECTULIU-
OHHBIX [TPOEKTOB

VYuer nndnsuuu: odume NoJ0KEHUs; oKa3aTea UHQIIALNN; BIUSHUE HHOISAIUN U BUAA
BaJIIOTHI HAa 3()()EKTUBHOCTh MHBECTUIIMOHHBIX IPOEKTOB. BiusHue (pakTOpoB HEOMPENEICHHOCTH 1
pHUCKa: 00IIKe MOJIOKEHHS; METOJ] pacueTa TOUKH 0€3yOBITOYHOCTH; OTIpeIeieHIe TpeOyeMoi HOp-
MBI IPUOBUIH U OLIEHKA PUCKA WHBECTHUIIMI.
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4.3 Jlekuun/ npakTu4ecKue 3aHATHS

Tabnuma 4
Conep:xanue JJeKUU/MPAKTHYECCKHUX 3AHATHIT U KOHTPOJIbHbIE MEPONIPUATHS
KoJ1-Bo
Hazganue Ne u nazBanue Buj 4acoB/
Ne azzesa JIeKIHUii/MPaKTHYeCKUX @opMupyeMbie | o rprore | X
n/m P ’ N KOMIIETCHIMH P fpaKTH-
TeMBbI 3aHATHH MepONPUSATHS | deckan
moaro-
TOBKa
Pa3nes 1. IlpoekTupoBaHue 00beKTOB TeNVIOIHEPTreTUKHU
Jlexums Ne 1.
Tema 1, SHGHFGTHLIGCKHG U TEmIodHe IKoc-1 4
DHepreTuye- P p (ITKoc-1.1)
cxie 1 Ter. | LSTHIECKHE CHCTEMbI
[—— [IpaxTrueckoe 3ansitue Ne 1. YK-2 SaInTa IbaK
P N3yuenme wn  moctpoeHue (YK-2.1) . P
YECKHE CHC- THUYECKOU pa- 2
MPUHIUITMAIIBHBIX CXEM 3HEp- ITIKoc-1
TEMBI 00THI
TeTUYECKUX KOTEIbHBIX 1 TOL] (ITKoc-1.2)
Jlekuus Ne 2
TexXHUKO-25KOHOMUYECKUE TO- [TKoc-1
Tewma 2. 2
KazaTelld  TEIUIOdHEpreThye- (ITKoc-1.1)
TexHuko-
CKUX CHCTEM
SKOHOMMYE-
[IpaxTrueckoe 3anstue Ne 2.
CKUE IOKa3a-
N3ydeHne TeXHUKO- SKOHOMHU- YK-2
TEIX TEILIO- N 3ammTa npak-
YecKUX II0Ka3zarene Terio- (YK-2.1) .
JHEpreThye- THYECKOU pa- 2
cxnx cucrey | 2HEPTETHIECKUX CHCTEM (c uc- [TIKoc-1 60ThL
nojik3oBanreM Mathcad, Excel (ITKoc-1.2)
U Jp.).
Jlekuust Ne 3 [TKoc-1 )
Tewma 3. Pacuer TennoBeIX Harpy30k (ITKoc-1.1)
Pacyer Ten- | [IpakTuueckoe 3anstue Ne 3. YK-2
3ammTa npak-
1. | moBeIXx  Ha- | I3yuyeHue MeTOJOJIOTUH pac- (YK-2.1) o
TUYECKOU pa- 2
IPY30K 4yeTa TEIJIOBBIX Harpy30K 00b- [TIKoc-1
00THI
€KTOB (ITKoc-1.2)
Jlexmust Ne 4
OOocHOBaHNE MOIIHOCTH, BBI-
6op THIa U OCHO];]II{OFO 060 IKoc-1 2
p PY" 1 (MKoc-1.1)
JOBaHUS TEIUIOT€HEPUPYIOIINX
Tewma 4. YCTPOWCTB
Ob6ocHoBa- [IpakTuueckoe 3austue Ne 4. YK-2
3ammTa npak-
HUe MoinHO- | Beibop tuma, momuoctu u oc{  (YK-2.1) .
TUYECKOU pa- 2
CTH, BBIOOp | HOBHOIO OOOpYIOBaHUS TEILIO- [TKoc-1 60ThL
THIIA W OC- | FEHEPUPYIOIIHUX YCTPOMCTB (ITKoc-1.2)
HOBHOTI'O [IpaxTrueckoe 3anstue Ne 5. VK2
oOopynoBa- | Pacyer moTpeOHOCTH Teruiore- (VK-2.1) 3amura npak-
HUS TEIUIOre- | HEPUPYIOIIMUX YCTPOUCTB B TOIIH HKOC.I THYECKOU pa- 2
HEPUPYIOIIKX | JKBe (¢ ucnoJib3oBaHueM Math- (TKoc-1.2) 00THI
YCTPOWCTB cad, Excel u mp.). )
[IpakTuueckoe 3anstue Ne 6. YK-2 SaluITa IhaK
[IpoextupoBanue cucrem tomq{  (YK-2.1) m P
TUYECKOU pa- 2
JUBOCHA0XKEHUS  TE€HEPUPYIO- [TKoc-1 501
mmx yctpoictB (c pacyerom u  (I1Koc-1.2)
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KoJi-Bo

Haspanue Ne u HasBanue Bun uacos/
Ne azzesa JIeKIU i/ MPaKTHYeCKUX @opuupyemeie KOHTPOJIBLHOTO | o
n/n P ? paky KOMIIeTeHI U P paxTh-

TeMBbI 3aHATHH MEpPONPUSATHS | deckan
moaro-
TOBKa
BBIOOPOM OCHOBHOTO 000pYy/I0-
BaHUS)
Jlexums Ne 5.
[TKoc-1
[IpoexTrpoBaHue CXeM TEIIO- (Koc-1.1) 4
Tewma 5. cHa0XEHUS U TEIJIOBBIX ceTeil '
[Ipoektupo- | [Ipaktuueckoe 3anstue Ne 7. YK-2
3ammTa npak-
BaHUe cxeM | M3yueHue u  mocTpoeHue (YK-2.1) .
TUYECKOU pa- 2
TEeIJI0CHA0- NPUHIUIIMAIBHBIX CXEM Tell- [TIKoc-1
00THI
JKEHUsSI U Te- | JIOCHAOKEHHUS 00BHEKTOB (ITKoc-1.2)
mI0BeIX  ce- | [IpakTueckoe 3anaTue Ne 8. YK-2
N 3ammTa npak-
Tel W3ydyeHue u mocTpoeHHe Ter- (YK-2.1) .
. TUYECKOU pa- 2
JIOBBIX CETEU TEIUIOCHAOKCHUS [TKoc-1 60TLL
00BCKTOB (ITKoc-1.2)
Jlexuus Ne 6.
[TKoc-1
[IpoexTupoBanue  TEIJIOBBIX 4
(ITKoc-1.1)
Tewma 6. ITYHKTOB
IIpoextupo- | IIpakTudeckoe 3anstue No 9. VK-
BaHHE TEIUIO- | [IpoekTHpoBaHue  TEMJIOBOIO (VK-2.1) 3amura npak-
BBIX ITyHKTOB | ITyHKTa (C pacyeToM U BbIOO- HKoc. 1 THYECKOU pa- 2
OM OCHOBHOTO 000pyaoBa- 00THI
p pyA (MKoc-1.2)
HUSA)
Tema 7 Jlexums Ne 7.
[Ipoextupo- | IIpoektnpoBanne  TEIIOBOM [TIKoc-1 >
BaHME TEIUIO- | 3aIMThI TEIJIOBBIX CETEH M Te- (ITKoc-1.1)
BOM 3alllUTHI | TNIODHEPTETUUECKUX 0OBEKTOB
TEIIOBLIX VK- 3ammTa npak-
cered m rten- | [Ipaktuueckoe 3anarue Ne 10. (VK-2.1) THYECKOU pa-
nosHepretu- | IIpoekTtupoBanne  TEIIOBOU HKoc. 1 00THI 2
YEeCKHUX O0O0Bb- | 3aIIUTHI TEIUIOBBIX CETEH TectupoBanue
(ITKoc-1.2)
€KTOB No 1

Pa3nen 2. OcHOBBI,

Opraumsanus 1 3Talbl HIPOCKTUPOBAHUSA TEILJI0I

HEPreTUICCKUX CUCTEM

Tema 8
3axonona- Jlexums Ne 8
TEJIbHAA U [TIKoc-1
2. 3akoHOJaTeNbHass U HOpMa- 2
HOpPMAaTHBHAS (ITKoc-1.1)
THBHasl 0a3a IPOEKTUPOBAHUS
0a3a npoek-
TUPOBaHUS
Jlexums Ne 9. [TIKoc-1 >
Opranu3anus MpoeKTUPOBAHUS (ITKoc-1.1)
Tema 9. [IpaxkTnueckoe 3ansatue Ne 11
Opranusanus | M3ydeHne HOpPMATHBHBIX [10- YK-2
3ammTa npak-
IIPOEKTUPO- | KYMEHTOB,  pErJIaMEeHTHPYIO- (VK-2.1) THYECKOM Da- )
BaHUs UX OPraHu3alMI0 IPOEKTH- [TIKoc-1 60ThL P
poBaHus TEIUIODHEpreTuye- (ITKoc-1.2)
CKUX CHCTEM
;l;il:r?; " po- g’izﬁflﬂ rJ;r QOIC?(TI/I OBaHHS 00b- IKoc-1 2
P PoCKTHp (IMKoc-1.1)
eKTUPOBAHUS | €KTOB
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KoJ-Bo

No Ha3Banue Nt_vvn Ha3BaHMe DopMupyembre Bua q"z:cﬂ(;:/
o/ pa3ieia, JIeRIII/II/I/HpaKTKI‘leCKHX wovmerenmuy | KOHTPOIBHOTO | ypyery,
TEMbI 3AaHATHH MEpPONPUATUSA qecKasi
o
00BEKTOB [IpakTnueckoe 3anstue No 12.
W3yyeHne HOpPMaTUBHBIX [0- VK-
KYMEHTOB,  PErJIaMEeHTUPYIO- (VK-2.1) 3amura npak-
IHX JIEATENLHOCTD NPOCKTHBIX MTKoc-1 TUYECKOIl pa- 2
OpraHu3aluil Ha pa3’IMYHBIX (ITKoc-1.2) 00THI
JTamax HPOEKTUPOBAHUS Tel-
JIOOHEPT€TUYECKUX CUCTEM
Pazgen 3. Texuuko-3xoHOMHU4YecKkoe 000CHOBaHHE 3 (PeKTHBHOCTH HHBECTHIHOHHBIX
MPOEKTOB
Jlexmmsa Ne 11 MKoc-1
Onenka 3¢ peKTUBHOCTH HHBE- (Koc-1.1) 2
Tema 11 CTHIINH )
Onenka a¢- | [IpakTrueckoe 3ansaTue Ne 13. VK-
¢dextuBHOCTH | Pacuer s¢ddexruBHOCTH MHBE- (VK-2.1) 3amura npak-
WHBECTHUIIMHA | CTUIIMA CTaTUYECKUMU METO- HKOC.-I THUYECKOU pa- 2
maMu  (C HMCIIOJb30BaHUEM (ITKoc-1.2) OOTEI
Mathcad, Excel u gp.). ]
Jlexmsg Ne 12.
Bnusnue unQusuuu, Heompe- MKoc-1
JIEIGHHOCTH M pHCKa Ha 3¢- (Koc-1.1) 2
Tema 12 (bEeKTUBHOCTh ~ MHBECTHUIIUOH- '
Bnusiaue HBIX IIPOEKTOB
uHpIAIUY, [IpaxTueckoe 3anarue Ne 14. VK-
Heolpese- Pacuer s¢pdexkTuBHOCTH HHBE- (VK-2.1) 3amura npak-
JIEHHOCTH M | CTUIIMH C JUCKOHTHPOBAaHUEM Koc-1 THYECKOU pa- 2
pucKa Ha | (c ucnonb3oBanueMm Mathcad, (ITKoc-1.2) 00THI
s deKTuB- Excel u 1p.). )
HOCTh MHBE- | [IpakTueckoe 3ansarue Ne 15. 3amyra npak-
CTUUMOHHBIX | Pacuer BamsHua wuHIAINY, YK-2 o
IIPOEKTOB HEOIIPEACIICHHOCTH U PUCKa HA (YK-2.1) THLI%CKOH pa- )
3¢(EeKTUBHOCTh  MHBECTHUIH- [TIKoc-1 TGCTI/I(;))?;aHHe
OHHBIX MTPOEKTOB (C HCIIOIB30- (ITKoc-1.2) Ne 2
Bannem Mathcad, Excel u np.). -
Tabnuua 5
Hepequb BOINPOCOB IJIsl CAMOCTOATC/ILHOI0O H3YYCHUHA TNCHUIIIIHNHBI
Ne | HazBanmue pa3znueJa, Ilepeyenb paccMaTpuBaeMbIX BONIPOCOB AJIs
n/n TeMbI CaAMOCTOSITEJILHOI' 0 M3Y4YEHUS
Paznen 1 IlpoekTpoBaHne 00bEKTOB TEIJIOOHEPTeTHKHU
I. | Temal ['enepupyroniue ycTpouCTBa 3HEPreTUYECKUX cHUcTeM. Terownc-
DHepreTuyeckue U | MOJIb3YIOILEE M TEIIOBOCHPOU3BOJsIIEE 000py/IOBaHUE TEHEPH-
teriosHepreruueckue | pyrouux ycrpoiicts (I1Koc-1 (ITKoc-1.1, I1Koc-1.2)).
CUCTEMBbI
2. | Tema2 CrpykTypa, MOIIHOCTh U TEXHHUKO-I3KOHOMHYECKUE TOKA3aTeNIH KO-
TexXHUKO-3KOHOMU- tenpHOU. Texuuko-skonomuyeckue mnokazatenu (I1Koc-1 (ITKoc-
yeckue  nokazarenu | 1.1, [IKoc-1.2))
TEIJI03HEPTreTUYECKUX
CUCTEM

13




Ha3zBanue pa3pgeina,

Ilepeyenn paccMaTpuBaeMbIX BOINIPOCOB 1JIsl

n/n TeMbI CaAMOCTOSITEJILHOI'0 M3YYEHUS

3. | Tema3 Pacyer TemnoBbIX Harpy30k OOBEKTOB TEIJIONOTPEOJIEHUs HA OTO-
Pacyer TemnoBbIX Ha- | IUIEHHE, BEHTUWISLNIO, TOpsiuee BOJIOCHAOKEHNE U TEXHOJIOTUYECKUE
I'py30K 00BEKTOB Hy)x bl (ITKoc-1 (ITKoc-1..1, TTKoc-1.2))

4. | Tema 4 Pacyer MoUIHOCTH TEIIOT€HEPUPYIOIIETO YCTPONUCTBA U MOTPEOHO-
O6ocHOBaHME  MOII- | CTU €ro B TOIIMBE. BpIOOp TUIIa U OCHOBHOTO 00OPYAOBAHUS TEIl-
HOCTH, BBIOOp THIA M | JIOTEHEPUPYIOMIKNX ycTpoicTB. [locTpoeHne nmpuHIMNUAIBHON Ter-
OCHOBHOTO 000pYyJI0- | IOBOM CXE€Mbl MCTOUHUKA TEIJIOTHI. [locTpoeHne nmpuHIUIHATIbHOMN
BaHUS TeIioreHepu- | cxembl s3Heproodecnedenus odowvekra ([1Koc-1 (ITKoc-1.1, IIKoc-
PYIOIIMX YCTPOWCTB 1.2))

5. | Temas TemnnoBble ceTu: KiIaccu(uKalus, CXeMbl, THIPABINYECKUI pacyer,
[IpoextnpoBanue MeXaHU4YecKui pacuet. BeiGop Tumna v nocTpoeHue cxeMbl TEIIOBOM
cxeM rtemnocHabOxe- | cetu (ITKoc-1 (ITKoc-1.1, ITKoc-1.2))

HUsl U TEIUIOBBIX CETEN

6. | Tema 6 TemnnoBeie MyHKTHI: KJIaccUPHUKAIKS, pacyeT U BEIOOP OCHOBHOTO
[IpoexTtupoBanue Ttemn- | o0opynoBaHus, nocTpoeHue npuHaunuanbHbix cxem ([1Koc-1
JIOBBIX ITYHKTOB (ITKoc-1.1, ITKoc-1.2))

7. | Tema7 MeTtoiuka TemIoBOro pacuera INpH KaHaJbHON M OecKaHaJIbHOMU

[IpoekTupoBanue Ten-
JIOBOW 3aILUTHI TEIUIO-
BBIX CETEH M TEIlo-
SHEPTrEeTUUECKUX O0b-
€KTOB

IPOKJIAJKe TEIIonpoBoaoB. OnpenesneHue TOJIUHBI 30NN 10
TeMIepaType Ha oBepXHOCTH. OnpeneneHue TeMIepaTypHOro mnoJis
IrPyHTa BOKPYI TEILIONPOBOJOB NOJ3EMHOM mpokianxku. Ilanenue
TEMIIEpaTypbl TEIIOHOCUTENS MO JJIMHE H30JMPOBAHHOIO TEIUIO-
npoBoja. OnpezneneHne YKOHOMUYECKOM TOJIIUHBI CJIOS U30JIALUU
terionposoja (I1Koc-1 (ITKoc-1.1, I[1Koc-1.2))

Paznen 2 OCHOBLI, opraumsanusi M 3Tallbl MPOCKTUPOBAHUSA TCIVIOOHECPIr€THYCCKUX CUCTEM

8. | Tema 8 3akoHodarenbHas 0a3a mpoektupoBaHus. HopmaruHas 6a3a mpo-
3akoHojartenpHass M | ektupoBaHua. OcHoBHble moOHATUSA. Omnpeaenenusi. TepMuHbI
HOpPMaTUBHAs 6a3a | (IIKoc-1 (IIKoc-1.1, ITKoc-1.2))

IPOEKTUPOBAHHS

9. | Tema9 CocrtaB u nopsiiok pa3pabOTKH, COTJIACOBAHMS M YTBEPKACHUS TIPO-
Opranuzanus MpoeK- | eKTHOM JOKyMeHTaluuu. ['ocynapcTBeHHas SKCIepTr3a U aBTOPCKUI
THUPOBAHMUS Haazop npoektoB (I1Koc-1 (ITKoc-1.1, ITKoc-1.2))

10. | Tema 10 [Ipennpoextusiit (mepBblil) 3Tan. OOOCHOBaHWE HWHBECTULMI B
Oranbl MPOEKTHUPOBA- | CTPOUTENLCTBO (BTOpOil 3Tam). PazpaboTka paboueil JoOKyMeHTaluu

HUA 00BEKTOB

Ha ctpouTtenbeTBo (Tpetuid atan) (ITKoc-1 (ITKoc-1.1, [1Koc-1.2))

Pa3nesn 3 Texnnko-3koHOMHYecKoe 000cHOBaHUE 3¢ (eKTHBHOCTH WHBECTUIIHOHHBIX IPOEK-

TOB
11. | Tema 11 Pacuernbiii nepuoj peanuzauuu npoekra. OueHka 3pPeKTUBHOCTH
OneHka 3pQEeKTUBHO- | MHBECTHLIMHA CcTaTHUYecKUMU MeroaaMu. OrleHka 3PQPEeKTUBHOCTH
CTU UHBECTULIMHI naBecTuiuii metonamu ¢ nuckontupoBanueMm ([1Koc-1 (ITKoc-1.1,
[1Koc-1.2))
12. | Tema 12 VYuer nndasuuu, BUga BaIIOTHl U APYTUX (aKTOPOB HEOIPEIEIICH-

Brnusane unusimm,
HEOIPEACIICHHOCTH |
pucka Ha 3(dexTus-
HOCTh HMHBECTUIIMOH-
HBIX IPOEKTOB

HOCTH U pUCKa B OlleHKE 3((HEKTHUBHOCTH MHBECTULIMOHHBIX MPOEK-
toB (ITKoc-1 (ITKoc-1.1, TTKoc-1.2))
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5. O6pa3oBaTesibHbIE TEXHOJIOT HH

B mpomecce mpenomaBaHus AUCHUIUTMHBI «lIpoeKTHpOBaHME TEIIOPHEPTETUYECKUX CHC-
TEM» B COBOKYINHOCTH C TPAAMLIMOHHOU (0OBSACHUTENBbHO-UUTFOCTPATUBHOM) TEXHOJIOTHEN 00yye-
HUSl HCTOJIB3YIOTCS MHHOBAIIMOHHBIC TEXHOJIOTHH.

CornacHo yueOHOMY TJIaHy ¥ TpaduKy yaeOHOTO Mpoliecca JyIsi OpraHu3aliy MpoIiecca oc-
BOCHHS CTYACHTaMH TUCIHIUIMHBI HCIIOJIB3YIOTCS CIEAYoNIe (popMBI TEOPETHUECKOTO W TPAKTH-
YeCKOro 00y4eHHUs:

. OCHOBHblEe (hopMbl meopemuuecko2o 00y4enus: JEKINU, KOHCYIbTAl[UH, 3K3aMeH.

. OCHOBHblE YOpMbl NPAKMUYECKO20 00)yYeHUs: TIPAKTUYECKUE padOoThI.

. dononnumensvhvie hopmel opeanuszayuu 0oyyeHus: KypcoOBOU MPOEKT.

. uHgopmayuonHvle: WIUTIOCTpALUsl CIaWJ-Npe3eHTalul, camocTosiTelibHas paboTa

CTY/ICHTOB C AJIEKTPOHHBIMU 00Pa30BaTEIbLHBIMU PECYpCaMH IIPU MOATOTOBKE K JIEKIUSAMH U TIPaK-
TUYECKUM paboTam;

J aKmueHo20 0OyueHus: KOHCYNbTAlMU IO CJIOXKHBIM, HEMOHSATHBIM BOIIPOCAM; OIle-
peKaromasi cCaMoCTOsITeNIbHAs paboTa CTYICHTOB 110 U3YYSHNIO HOBOTO MaTe€pHaa 10 €ro N3y4eHHs
B XOJI€ ayJJUTOPHBIX 3aHATHIL; paboTa B KOMaH/Ie ITPH BHITIOJTHEHUH MTPAKTHYECKUX padoT;

J uHmepaxmueHoe odyueHue: TOCEIICHNE CIICIMATN3UPOBAHHBIX BBICTABOK (IKCKYp-
CHUH).

B mponecce peanmzanuu Gopm oOydeHHs MpennogaracTcsi IPUMEHEHNE Pa3InIHbIX METO-
JIOB U CpeICTBA O0YYEHUs, COOTBETCTBYIOMINX TPAJAUIIMOHHON N HHHOBAIIMOHHBIM TEXHOJIOTHSIM.

Tabnuua 6
IIpuMeHeHHe AKTUBHBIX 1 MHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOT Wil
Ne HauMeHoBaHUE UCIIOJIB3YEMBbIX AKTHBHBIX
Tema u dpopma 3aHATUA .
n/n M MHTEPAKTHBHBIX 00pa30BaTeJIbHbIX TEXHOJIOT Wil
1. Tema 1. DHepreruue- JIK [Ipob6memHuast ieKIus, C HCTIOJIb30BAaHUEM CIIAM/I- TIPE3EH-
CKHUE U TeIJI03HEepre- TaIH
THUYECKHE CUCTEMBI 113 Pabota B koManje. Pa3060p KOHKpETHBIX CUTYallUi
2. Tema 2. Texuuko- | 113 Pabora B komanje. Pa306op KOHKpETHBIX CUTYalHi
SKOHOMMYECKHE IOKa-
3aTenu  TEeIJIo3Hepre-
TUYECKHUX CUCTEM
3. Tema 3. Pacuer Temuio- | 113 Pabora B komanje. Pa3060op KOHKpETHBIX CUTYalHi
BBIX HAarpy3ok OObek-
TOB
4. Tema 4. O6ocnoBanue | 113 Pabora B komanje. Pa3060op KOHKpETHBIX CUTYalHi
MOIIIHOCTH, BBIOOp TH-
a U OCHOBHOTO 000-
pYIOBaHUS TEIUIOTEHE-
PUPYIOIINX YCTPONCTB
5. Tema 5. IIpoektupona- | JIK [Ipob6meMHuast ieKIus, C HCTIOJIb30BAaHUEM CIIAM/I- TIPE3EH-
HUE CXEM TeIJIOCHA0- TalK
KEeHusd " TemioBbIxX | [13 Pabota B komanze. Pa306op KOHKpETHBIX CUTYyalUii
ceTen
6. Tema 6. [Ipoextupona- | JIK [Ipob6memHuast ieKIus, C HCTIOJIb30BAaHUEM CIIAM/I- TIPE3EH-
HUE TEIUIOBBIX ITYHK- TaIH
TOB 113 Pabota B koManje. Pa3060p KOHKPETHBIX CUTYalUi
7. Tema 7. IIpoektupona- | JIK [Ipob6memHuast ieKIus, C HCTIOJIb30BAaHUEM CIIAM/I- TIPE3EH-
HUE TEIUIOBOM 3allUThHI TaIH
TEIUIOBBIX ceTer u Te- | 113 Pabora B komanje. Pa306op KOHKpETHBIX CUTYalHi
IJI09HEPreTUYECKUX
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Ne HauMeHoBaHUE UCIIOJIB3YEMBbIX AKTHBHBIX
Tema u dpopma 3aHATUA .
n/n M MHTEPAKTHBHBIX 00pPa30BaTeJIbHbIX TEXHOJOI Wil
00BEKTOB
8. Tema 9. Opranuzanus | JIK [Ipob6nemHuast ieKIus, C HCTIOJIb30BAaHUEM CIIAM/I- TIPE3EH-
MPOEKTUPOBAHHS TaIH
113 Pabota B koMmanje. Pa300p KOHKPETHBIX CUTYalUi
9. Tema 10. Oranel npo- | [13 Pabora B komanje. Pa306op KOHKpETHBIX CUTYalHi
E€KTUPOBAHUS O0BEKTOB
10. | Tema 11. Omnenka a¢- | JIK [Ipob6memHuast ieKIus, C HCTIOJIb30BAaHUEM CIIAM/I- TIPE3EH-
(EeKTUBHOCTH  WHBe- TaIH
CTHUIIMI 113 Pabota B koMmanje. Pa3060p KOHKpETHBIX CUTYalUii
11. | Tema 12. Buauauaue | JIK [Ipob6memHuast ieKIus, C HCTIOJIb30BAaHUEM CIIAM/I- TIPE3EH-
WHQIIAIWY, HeoTpese- TaIH
JIEHHOCTH M pucka Ha | I13 Pabora B komanje. Pa306op KOHKpETHBIX CUTYalHi
3¢ (HEeKTUBHOCTH HHBE-
CTHIIMOHHBIX TIPOCKTOB

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAS ATTECTAIUA 110
UTOraM OCBOCHHUS JUCUUIINHBI

6.1.1 IlpumepHas TeMaTHKa KypPCOBBIX POEKTOB N0 aucuuninne «lIpoexkrupoBanue
TEIVIOIHEPreTHYECKUX CUCTEM»

Tema KypcoBOTO IpoeKTa

(n. 1 — 0a30BbIil BapuaHT TEMbI, BbIIaBa€MbIil BEAYIIUM MperogaBaTesieM, ¢ BApbUPOBaHU-

e €M pPEruoHa, TUMa(oB) MPOU3BOACTBEHHOTO(HbIX) 00BEKTA(OB), HACEIEHHOCTH, TUIIOB K-

g | TBIX A OBITOBBIX OOBEKTOB; I.II. 2-8 — BapUaHTHl T€M, BbIOMPAEMbIX 00YUaIOIIUMUCA U UX

n PYKOBOJIUTENSIMU, HAIPUMEp, B KaUeCTBE pa3jieia MarucTepckou AuccepTainuu; mn.9 — remMa
KYpCOBOI'O MPOEKTa MOKET OBbITh MpEeIokKEeHa MarkuCTpaHTOM MpU YCIOBUU €€ 00O0CHOBa-
HUSA)

1 [IpoekTrpoBaHuEe TEMIOIHEPTETHYECKON CHCTEMBI IIPOU3BOICTBEHHO-OBITOBOIO U YKHJIIOTO KOMILICK-
ca Ha 0aze pailoHHO# (KBapTaIbHOW) KOTEIBHOM

2 [IpoexTrpoBaHUe TEMJIOIHEPreTUUECKOW CUCTEMBI MPOU3BOJCTBEHHO-OBITOBOTO U KHJIOTO
KOMIUIEKca Ha 6a3e mapoTypOMHHBIX YCTaHOBOK TOL]

3 [IpoexkTrpoBaHNe TEMJIOIHEPreTUUECKOW CUCTEMBI MPOU3BOJCTBEHHO-OBITOBOIO U KHJIOTO
KOMIUIEKCa Ha 0a3e mapora3oBbIX yCTaHOBOK TOI]

4 [IpoexkTrpoBaHNe TEMIOIHEPreTUUECKOW CUCTEMBI MPOU3BOJICTBEHHO-OBITOBOTO U KHJIOTO
KOMIUIEKCa Ha 6a3e ra30TypOUHHBIX ycTaHOBOK TOL]

5 [IpoekTupoBaHre aBTOHOMHOM TEIUIOIHEPreTUYECKOM CHUCTEMBI MTHIIEBOJYECKOTO KOM-
IIJIEKCa C UCIOJIb30BAaHUEM BO30OHOBIIIEMBIX HICTOYHUKOB SHEPTUU

6 [IpoekTupoBaHre aBTOHOMHOW TEIUIOAHEPrE€TUYECKON CHUCTEMbI KUBOTHOBOJIYECKOTO KOM-
IJIEKCa

7 [IpoexkTrpoBaHre aBTOHOMHOH TEIUIOPHEPrEeTUUECKONM CHUCTEMBbI IepepadaThIBAIOLIETO
npeanpusatus AIIK ¢ ncnonp30BaHEM BTOPUYHBIX SHEPTETUYECKUX PECYPCOB

8 [IpoexTrpoBaHNE aBTOHOMHOM TEIUIOAHEPTE€THYECKON CUCTEMBI TEIUIMYHOIO KOMILJIEKCA

9*

6.1.2 Texyuiee TecTupoBanue

Heo6xomumo Ui OLIEHKU TEKyIlIeld yCIeBaeMOCTH U YCBOSIEMOCTH M3y4aeMOro CTyJeHTaMHu
Marepuaiga W IpeanosnaraeT IpoBeAeHHE ABYX TecthupoBaHui. Kaxnawlii tect cocrout u3 10
BOIIPOCOB M COJIEPKHUT 25 BapuUaHTOB. TeCcTUpOBaHHE MPOBOAWTCS MUCHBMEHHO Ha 7 U 14 Hememsix
yueOHOro cemecTpa. BrIepsKK1 U3 MPUMEPHBIX OMIETOB TECTOBBIX 33aHUI NPECTaBIICHbI HUXKE.
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TecTtupoBanme Ne 1
Ilpoexmuposanue 06vekmoe mennornepzemuku. Bapuant Ne 1 (pparmeHr)

1.1. IIpn ucnosnb30BaHUM Kakoro u3 Iepe-
YUCJIEHHBIX CIOCO0OB OTBOJIA TEIUIOTHI OCY-
IIECTBMMA pealn3alysl NpUHLIUIA Tero(u-
Kaluu?

1. myreM npuMeHEHHs1 TYPOUH C IPOTHUBOIABJICHUEM;

2. yepe3 peryinmpyeMbie 0TOOpPHI mapa B TYpOHUHE;

3. myrem yXyJlIeHUs: BaKyyMa B KOHJIEHCATOpe TypOu-
HbI

1.2. Cxema Temno(uKalMOHHOW YCTaHOBKH
Ha 6a3e TypOuHbI Tuna «I1T» BKIItOUaeT:

1. ceTeBoil TEIIOPUKALMOHHBIIN OO PEBATENb HIKHE-
ro oTObopa mapa;

2. ceTeBoil TerI0(pUKALMOHHbIIN 0JJ0rpeBaTeb BEpX-
Hero oToopa mnapa;

3. IMKOBBIM BOJIOTPEUHBINA KOTET;

4. BCTPOEHHBIN B KOHJIEHCATOP TETIO(PUKAIIMOHHBIN

My40K TpYO.

1.3. Iy cHM>KEHMS AAaBJIEHMS Iapa 10 He-
00X0IMMOr0 TEXHOJIOTMYECKOMY MOTpeOu-
TEI0 B IPOU3BOJCTBEHHBIX KOTEIbHBIX
HCHOJIb3YETCS:

1. neasparop;

2. 6apborep;

3. penyKIMOHHAs OXJIaAUTEIbHAs YCTAaHOBKA;
4. pacmiMpuTeNlb HENPEPHIBHON MPOTYBKH.

TecrupoBanue Ne 2
OcHogvl, opzanuzayusa u IManvl NPOEKMUPOBaAHUA 00veKkmos. TexHuko-skoHomuueckoe 0ooc-
HoeaHnue Ihhekmuenocmu uneecmuyuoHHovIX npoekmos. Bapuant Ne 1 (dbparmenr)

1.1. OxpyxeHue nmpoexTa — 31o:

1. cpema mpoekTa, TMOPOXKIAOMIAS COBOKYITHOCTb
BHYTPEHHUX WJIM BHEIIHHUX CHJI, KOTOPBIE CITOCOOCT-
BYIOT WJIM MEIAIOT JOCTIKEHHIO [IEJIH MTPOEKTa;

2. COBOKYNHOCTb IPOEKTHBIX paboOT, MPOAYKTOB H
yCIIYT, TIPOU3BOACTBO KOTOPBIX JOJDKHO OBITH 0bec-
MIEYEHO B PAMKax OCYIIECTBISIEMOTO TIPOCKTa;

3. rpymma 3JeMeHTOB (BKJIIOYAONINX KaK JIFOJCH, TaK
M TCXHUYECKHE IJICMCHTHI), OPraHU30BaHHBIX TAKHM
o0pa3oM, 4TO OHH B COCTOSHHM JI€HICTBOBaTh Kak
€IMHOE IIeJ0e B IENAX JOCTHKCHHS IOCTaBICHHBIX
repe;l HUMU LEeTen;

4. MECTOII0JIOKEHUE pealn3alluy MpoeKTa U OJnzie-
JKalye paloHBbl.

1.2. Ha ctaguu pa3paboTku mpoeKTa

. pacxoayetcs 9-15% pecypcoB npoekra;
. pacxoayetcs 25-40% pecypcoB MPOEKTa;
. pecypchbl IPOEKTa HE PacXOYyIOTCS.

1.3. CropoHna, BCTymaroIasi B OTHOIICHHS C
3aKa34uuKoM W Oepyiias Ha ce0si OTBETCT-
BEHHOCTh 3a BBINIOJIHEHHE PabOT U yCIyr
I10 KOHTPAKTY:

1

2

3

1. uaBecToOp;
2. CIIOHCOD;

3. KOHTPAKTOP (MOAPSAUUK);

4. nuueHsuap;

5. KOHCUHBIN IOTPEOUTEh PE3yIbTATOB MTPOCKTA.

6.1.3 Bonipochl /151 HOATOTOBKH K YCTHOMY OIPOCY HA NMPAKTHYECKUX 3AHATHAX
(TeKyuuii KOHTPOJIb)

HpC)IYCMOTpCHHBIG y‘~I€6HI)IM IJIAHOM MPAKTHYCCKHUEC 3aHATHA HAIlPaBJICHBI HA ITPaKTUYC-

CKO€ 3aKpEIJICHUE TEOPETUYECKOTO MaTepHuaia JTUCHUILINHBL «IIpoekTrpoBanue TeIIo3HepreTnye-
cKkux cucrem». OTYeThl O pe3ysibTaTaM NPAaKTHUYECKUX 3aHATUN IPEICTaBIISIIOTCS B pabouel Ter-
paay y4yeOHOU AMCUMILIMHBI C 3allUCAMU B BUJE OTBETOB Ha IOCTABJIEHHBIE BOIPOCHI, pe3yJibTaTa-
MU pacyeToB, 00pabOTaHHBIX PE3yJIbTaTOB U3MEPEHUN, rpapUuecKUX MaTepUasIoB, BbIBOAOB. [Ipu-
Mep BOIIPOCOB IIPU IIPOBEICHUH MPAKTUYECKOTO 3aHATHsI Ne 2 IpUBEeH HUXKE.
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Bonpockl K YCTHOMY OIPOCY HA MPAKTHYECKOM 3aHATHH Ne 2
«H3yuenue mexHuKo-IKOHOMUYECKUX NOKa3amenei

MenoInePZemuYecKux CUCHmem»

1. Kakue mapameTpsl perjiaMeHTUPOBAHbI JIJIsl XapaKTEPUCTHUKU KOTJIOB (M MaporeHeparo-
pOB).

2. Ha kakue TeXHOJOTHYeCKUE IPYIIIbI IPUHATO Pa3AeisaTh 000pyA0BaHNUE KOTEIbHOMN?

3. OxapakTepu3yiTe CYIIHOCTh TEXHOJOTUYECKUX CTPYKTYp MAPOBBIX KOTEIBHBIX MPU BO3-
MOXKHBIX CIIOCO0aX MPHUCOEIUHEHHSI KOTI0ArperaToB K TEIJIONOATOTOBUTEIbHBIM YCTAaHOBKAM.

4. Jlaiite KI1acCU(pUKALMIO U XapaKTEPUCTUKY BUJIOB TETIOBO MOIIIHOCTH KOTEIHHOM.

5. Ja#ite knaccuukanuio 1 XapakTePUCTUKY IHEPTETUUECKHUX MTOKA3aTEeIeH KOTSIHHOM.

6. [laiite kiaccuuKaluio U XapaKTePUCTUKY SKOHOMUYECKUX MTOKa3aTeeil KOTeIbHOM.

7. JladiTe kaccupuKanuio 1 XapaKTePUCTUKY IKCILTyaTAIMOHHBIX MTOKA3aTEIeH KOTEIHLHOM.

8. HaiiTe knaccuukaiuio u XapakTEpUCTHKY YHEpreTudecKkux nokazarenein TOLI.

9. JlaiiTe kiaccuuKanuio U XapaKTepUCTUKY SKOHOMUYECKUX TTokazaTenein TOLI.

10. JlaiiTe kIacCUPUKAUIO U XapaKTEPUCTUKY IKCIUTyaTallUOHHBIX Noka3ateneid TOL.

6.1.4 IlepeyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMEH 10 JUCHMILJIMHE

Pa3nea 1. Ilpoekmupoeanue 06vexkmoe menioinepzemuKu

1.1. IloHsiTHE PHEPrEeTUUECKON CUCTEMBI U €€ CTPYKTYpa.

1.2. Knaccuduxanus v TUITBI KCTOYHUKOB TETUIO-H 3JIEKTPOCHAOKEHHST 00BEKTOB.

1.3. Knaccudukanus v mpuHIUITHATBHBIE CXEMBI TEIIJIOBBIX AJICKTPOCTAHIIHM.

1.4. TernyoBbI€ ANEKTPOCTAHIIMU: JOCTOMHCTBA U HEJJOCTATKU, IEPCIIEKTUBBI UCIIOJIb30BaHUS
B DHEPreTU4YECKUX CUCTEMAX.

1.5. Knaccudukanus v mpuHIUITHATBHBIE CXEMBI TETUIOAJIEKTPOIICHTPAJICH.

1.6. TennosnexTpoLEHTpalu: JOCTOMHCTBA U HEJOCTATKU, NEPCIEKTUBBI UCIOJIb30BaHUS B
SHEPreTUYECKUX CUCTEMAX.

1.7. YcnoBuss nmpuMEHEHUs! CX€M Ppa3/eIbHOr0 W KOMOMHMPOBAHHOIO SHEProCHAOKEHUS
00BEKTOB.

1.8. Knaccuduxkanus v npuHIUANAATBHBIE CXEMbI aTOMHBIX 3JIEKTPOCTAHIIUH.

1.9. ATOMHBIE 3IEKTPOCTAHIIMH: JOCTOMHCTBA U HEIOCTATKH, EPCIIEKTUBBI HCIIOIb30BAHUS
B DHEPreTUYECKUX CUCTEMAX.

1.10. Knaccudukanus u DpUHLUNIHATbHBIE CXEMbl KOTEIbHbBIX.

1.11. KoTenpHble: TOCTOMHCTBA U HEAOCTATKU, EPCIEKTUBBI UCIIOJb30BAHUS B SJHEPreTHYE-
CKUX CHCTEMax.

1.12. T'enepupyromue ycTpocTBa Maon (M HETPAAUIIMOHHOMN ) S HEPTETHUKH.

1.13. Tennoucnonb3yrouiee ¥ TEIIOBOCIPOU3BO/IsIIEE 000pyJ0BaHIE UICTOYHUKOB TEILIO-U
ANEKTPOCHAOKEHUS 0OBHEKTOB.

1.14. Knaccudukanus, ycioBUs U EPCHEKTUBBI UCII0JIb30BAHUS TYpOUH.

1.15. Knaccudukanusi, ycioBHs U EPCIEKTUBBI UCIOJIb30BAHUS KOTEIbHBIX YCTAHOBOK.

1.16. Knaccudukanusi, ycioBUs U EPCHIEKTUBbI UCIIOJIb30BAHMSI 1APOTa30BbIX YCTAHOBOK.

1.17. Knaccuduxkamus, ycioBus U MEPCHEKTUBBI MCIOJIb30BAHUS T'a30TYpOMHHBIX YCTAaHO-
BOK.

1.18. Kputepun BpiOOpa HCTOYHUKA TEIIO-U IEKTPOCHAOKEHHS 00HEKTOB.

1.19. Duepreruueckas 3pPHeKTUBHOCTD TEIIOPUKALIH.

1.20. Texnonoruveckas CTpyKTypa KOTEJIbHOM.

1.21. TerioBast MOIITHOCTh KOTEJIBHOM.

1.22. DHepreTuyeckue noka3aTenau KOTeIbHOM.

1.23. DxoHOMUYECKHE MOKA3aTeNU KOTEIbHOM.

1.24. DkcrutyaTallmOHHBIE OKA3aTEIN KOTEIHHOM.

1.25. Duepreruueckue nokazatenu TOLL.

1.26. DxoHoMuueckure mokaszarenu TOLI.

1.27. DxcmtyaraunoHHble okazarenu TOLL.

18



1.28.
1.29.
1.30.
1.31.
1.32.
1.33.
1.34.
1.35.
1.36.
1.37.
1.38.
1.39.

Ta.

1.40.
1.41.
1.42.
1.43.
1.44.
1.45.
1.46.
1.47.
1.48.
1.49.
1.50.

Krnaccudukanus TemioBbIX Harpy3ox.

Ompexnenenue pacxo/a TEIJIOTH HA OTOIJICHHUE 3JJaHUH.

Ompenenenue pacxo/a TEIIOTH HAa BEHTUJIISIUIO.

Ompenenenue pacxoja TEIUIOTHI Ha TOpsYee BOJIOCHAOKECHHE.

Ompenenenre pacxo/a TEIUIOTH HAa TEXHOJOTHYECKUE HYXK/IbI TIPEATIPUSTHM.
Ompezenenue ro0BOro pacxo/ia TEIIOTHI.

I'paduiku TEMIOBBIX HATPY3O0K.

Pacuer moTpeOHOI MOIIIHOCTH TEIIOTEHEPUPYIOLIET0 YCTPOUCTBA.

Pacuer moTpeOHOCTH TETIOTEHEPUPYIOIIETO YCTPOKUCTBA B TOIUIUBE.

Br16op THma 1 0CHOBHOTO 000pYAOBaHUS TEIJIOTEHEPUPYIOLIET0 YCTPOUCTBA.
[TocTpoenne NpUHIUMNHAIBHOMN TEMJIOBOM CXEMbl HCTOYHUKA TEIJIOTHI.
TexHMKO-PKOHOMUYECKOE 000CHOBAHHME BHIOOPA CHCTEMBI SHEPTO0OeCTIeUeHHs] 00bEK-

[TocTpoenue NpUHIMIHUAIBLHON CXeMbI SJHEProodeceyeHus: 00beKTa.
[Ipucoenunenue cucteM NOTPeOIEHUS TEIIOTHI K TEIJIOBBIM CETSIM.

BonsiHbie cucTeMBbl TeTIOCHAOXKEHHS TIOTPEOUTENCH.

[TapoBble cuCTEMBI TEMJIOCHA0XKEHUSI TPEAIPUATHI.

Cxembl U KOHQUTYpalLlUU TEIUIOBBIX CETEH.

KoHcTpykiuu TemionpoBoA0B: TpyObl U UX COEIUHEHUS; KOMIIEHCATOPBI.

OcHOBBI pacyeTa U NPOEKTUPOBAHMSI TEILJIONPOBO/IOB.

[Topsiox moi6opa mapamMeTpoB CETEBBIX, MOANUTOUYHBIX U KOH/IEHCATHBIX HACOCOB.
Pacuer [I-o0pa3Horo kommneHcaropa.

OO111e noJI0KeHUsl IPOEKTUPOBAHUS TEIJIOBBIX ITYHKTOB.
OOBEeMHO-TNIAHUPOBOYHBIE M KOHCTPYKTUBHBIC PEIICHUS TPU MPOSKTUPOBAHUU TEIl-

JIOBBIX ITYHKTOB.

1.51

. Onpenenenne MakCUMaIbHBIX (PACUETHBIX) PACX0JI0B BOJIBI U3 TETUIOBOW CETU HA TETl-

JIOBOM ITyHKT.

1.52

. Onpenenenve napaMeTpoB Ui pacyeTa BOJONOAOTpEBATENCH OTOIIEHUS! U TOPSYEro

BOJOCHAOKEHUS.

1.53

. Onpenenenue pacueTHON TEIJIOBOW MPOM3BOJAUTEIBHOCTH BOJOMOIOTPEBATENEH OTO-

IUICHHA U TOPAYCTO BOI[OCHa6)K€HI/I$I.

1.54
1.55

. Be16op crioco6a 06padoTku Boibl 1715t [ BC B 3aKpBITHIX CHCTEMAaX TETUIOCHAOKECHHS.
. Pacuer Fpa(bI/IKOB IIoga4uu TCIIJIOThI B CUCTCMBI TEIUIOCHA0KEHNA B 3aBHCHUMOCTHA OT

ITOTOJIHBIX YCJIOBHIA.

1.56
1.57
1.58
1.59
1.60
1.61
1.62

. Be16op Tuma u mogdop pacumpuTebHOTO Oaka.

. [IpoexTupoBanne MPUHIMITUATHLHOM CXEMBI TETUIOBOTO ITyHKTA.

. Tennoun30JIIMOHHBIC MAaTePHATBl U KOHCTPYKITUH.

. MeroMka TEeImIoBOro pacyera TENJI0BON U30JISALINH.

. TermoBsie motepu u k03P urineHT 3HHEKTUBHOCTH TEIIIIOBON M30JISIIHH.
. [Tanenune TemrepaTypsl TETUIOHOCUTEIS M BBINAIEHUE KOHICHCATA.

. BB10Op TONIIMHBI TETIOU30SAIIUOHHOTO CIIOS.

Pasnen 2. OC'HOGbl, Op2aru3auusl u Imanvl NPOEKMuposanun 00veKmos

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
LAH.
2.7.
2.8.
2.9.

3akoHoAaTeNnbHas 6a3a MPOEKTUPOBAHMUSL.

HopmaruHas 6a3a npoeKTHpPOBaHHUS.

HpOCKTI/IpOBaHI/Ie OHEPICTUUCCKUX CUCTEM: OCHOBHBLIC ITOHATUA.

HpOCKTI/IpOBaHI/Ie OHEPICTUYUCCKHU X CUCTEM: OIIPCACICHUA U TCPMHUHBI.
Crienmanu3upoBaHHbIe MPOEKTHBIE OPraHN3alLNY.

CocTtaB 1 MOPSIOK pa3pabOTKH, COTIACOBAHMS M YTBEPIKICHHUS MPOCKTHOMW JOKYMEHTA-

[ocynapcTBeHHast SKCIIEPTH3a IPOSKTOB.

ABTOpCKHI1 Ha/130p UHBECTULIMOHHBIX IIPOEKTOB.
Oransl IPOEKTUPOBAHUS SHEPTETUYECKUX CUCTEM: IPEIPOEKTHBIN (IIEpBBIA) TaIl.
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2.10. Drambpl NPOEKTHUPOBAHUS DSHEPreTUYECKHMX CHCTEM: OOOCHOBAaHHME WHBECTULIMN B
CTPOUTENBCTBO (BTOPOM ATAI).

2.11. DTambel MPOEKTUPOBAHUS PHEPTETUUECKUX CHUCTEM: pa3paboTKa paboderl JOKyMeHTa-
UM HA CTPOUTENIBCTBO (TPETHI ITaIl).

Pasznen 3. Texnuko-skonomuueckoe ooocrnosanue Ipghpekmusrnocmu
UHEECMUUUOHHBIX NPOEKM 08

3.1. Ouenka 3(hPpeKTUBHOCTH MHBECTUIIMIA: OOIIHE TTOJI0KEHUSI, OCHOBHBIE MMOHATHS U OTIPE-
JeJICHUS.

3.2. PacyeTHslil Nepro] peanu3anuy NpoeKTa.

3.3. CratucTuyeckue MEeTO/Ibl OLIEHKU 3(PPEKTUBHOCTH WHBECTULIMI: METOJ CPOKA OKYyIae-
MOCTH.

3.4. Cratuctudeckue MeTOJbl OLEHKH 3(PPEKTUBHOCTH HHBECTULIMI: METOJ CpaBHEHHS
pUOBLIN.

3.5. Cratuctuyeckue METOoIbl OLIEHKU 3(PPEKTUBHOCTH MHBECTULIMI: METO]I HAKOILJIEHHOTO
s dexra.

3.6. Metonpl oneHKH 3(G(HEKTUBHOCTH WHBECTHIIMA C JTUCKOHTHUPOBAHUEM: METO][ YUCTOU
IIPUBEJICHHON CTOMMOCTH.

3.7. Metoap! orileHKH 3(H()EKTUBHOCTH MHBECTUIIMN C JUCKOHTHPOBAHHEM: METOJ WHJEKCA
JOXOJTHOCTH.

3.8. Metoaps! oneHKH 3()PEKTUBHOCTH WHBECTHIIMMA C JUCKOHTUPOBAHUEM: METO] IMCKOH-
THPOBAHHOT'O CPOKA OKYIIAa€MOCTH UHBECTULIUH.

3.9. Metonpl onieHKU 3PPEKTUBHOCTH MHBECTULUI C AUCKOHTUPOBAHUEM: METOJ BHYTPEH-
HEel HOPMBI TPUOBLIH.

3.10. Metobl otieHKH 3¢ (HEKTUBHOCTH UHBECTULIMN C JUCKOHTUPOBAHUEM: METOJ] AHHYHUTE-
Ta.

3.11. Yuer undasauuu: ob1me nojioKeHus, noka3zaTeau HHQISAIIH.

3.12. Yyer undusauuu: BiusHue UHQISIUN U BUJA BAIIOTH HA 9(EKTUBHOCTh UHBECTUIIH-
OHHBIX [TPOEKTOB

3.13. Bausiaue hakTopoB HEOTPEIECTICHHOCTH M PUCKA: OOIIHE TIOJI0KCHHS.

3.14. Biusnue hakTopoB HEONPEAEIEHHOCTH U PUCKA: METO paciyeTa TOUKH 0e3yObITOUHO-
CTH.

3.15. BiusHue pakTOpoB HEONpEAEIEHHOCTH U PHUCKA: OIpeneieHHe TpedyeMoil HOpMBI
pUOBUIN U OLIEHKAa PUCKA UHBECTULIMI.

6.2. Onucanue nmokasaresjeil 1 KpuTepueB KOHTPOJIS YCIIEBAeMOCTH,
ONUCAHNeE HIKAJ OlleHMBAHUSA

6.2.1. Kputepuu oueHKH BbINIOJTHEHUS TECTOB

Texkyiee TecTupoBaHue (MMCbMEHHOE) MPOU3BOAUTCS Ha 7 U 14 Hexemnsix yueOHOro ceMectpa.
Kaxnprit Tect cocrout u3 10 BompocoB u conepxut 25 BapuanToB. Kputepun orieHuBaHMS:
» TIpaBWIBHBIC OTBETHI HA 5 ¥ MEHEE 3aJJaHH — «HEYIOBJICTBOPUTEIHHOY,
» TIpaBWIBHBIC OTBETHI HA 6 — 7 3aaHUI — «yIOBJICTBOPUTEIHHOY,
» TIpaBWIbHBIC OTBETHI Ha 8 — 9 3aaHUI — «XOPOIIIOY,
» TpaBWIbHBIC OTBETHI Ha 10 3aMaHMId — «OTIIMIHOY.
OcHOBaHMAMU ISl CHU)KEHUS OLIEHKM Ha 1 Oail SBISIOTCSA: OTCYTCTBHE OOOCHOBAHUS BBI-
OpaHHOTO OTBETA, HEMOJIHBIN OTBET; HEOPEKHOE BBINOJIHEHHUE, OLTMOKN B 0003HAUYEHUSAX U T.II.

6.2.2. Onenka BpinoIHeHHs1 Kypcosoro npoekra (KII)

BaxxubiM s1emMeHTOM (QOpMHUpPOBaHUS KOMIIETEHIMH B paMKax H3y4aeMOW IUCIUIUIMHBI
«IIpoekTupoBaHKE TEIJIOIHEPIETUYECKUX CUCTEM» SIBJISIETCS BBIIIOJIHEHHE KypCOBOTO IPOEKTA, 3a-
JlaHWE Ha KOTOPBIA MO MpHUBEACHHOM B ILI. 6.1.1 Temaruke BblaeTcsa cTyaeHTaMm Ha 1 — 2 Henene
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yuebHoro cemecTpa. KypcoBoil poeKT He MOXKET ObITh MPUHAT U NOAJIEKUT JOPadOTKE B CIIEIYIO-
MHX CIIy4asiX: OTCYTCTBHE B NPOEKTE HEOOXOJMMOTO MaTepHaia OIUCATEIFHOTO U IpaduIecKoro
XapakTepa; HAIMYHE OMMOOK B pacyerax; OTCYTCTBHE HEOOXOIMMBIX 00O3HAYeHHWH M pa3MEpHO-
CTEH €IWHMII; OTCYTCTBHE CCHUIOK Ha MCIOJIB30BAHHYIO JINTEPATYPY; HEMPABUIBLHO O(POPMICHHBIN
CIIMCOK JIMTEpPATypbl; HEAaKKypaTHOe o(opMIIeHHuE pacyeTHOro M (Win) rpaduyeckoro marepuania.
Brmonnenune n 3amura KII gBiasiroTcst 00s13aTeIbHBIM OJICMCHTOM, BJIMAIOMIMM Ha JOITYCK K 3K3a-
MCHY I10 JTUCHUIIJINHE.

HJ’I?I OLCHKU BBIIIOJTHCHUA KYPCOBOI'O IIPOCKTA UCIIOJIB3YCTCA TpaAULIMOHHAA CUCTEMA C KPpU-
TepUsIMH, CPOPMYIHPOBAHHBIMU B HUKEIPUBEIEHHOM TabnuLe 7.

Tabnuma 7
Kpurtepuu ouennBanus KII
Onenka Kpurepuu onennBanus
«OTJAMYHO» - CTYICHT CaMOCTOSITEIIBHO W B TOJHOM OOBEME BbI-
Bricokuii ypoBeHb «5» nosHu KII, mornyno, mociaegoBaTesibHO U apryMEHTUPOBAHO M3-
(oTIIMYHO) JIOKWJI TEOPETHYECKYI0 4acTh, MPaBUIbHO (0€3 ommubOoK) MpoBen

pacyeTsl, caeIall COOTBETCTBYIOIINE BBIBOIBI.

«XO0opouoy» - CTYAEHT CaMOCTOSTEIbHO U B TOJHOM O0OBEME BbI-
Cpemuuii ypoBeHb «4» noytaua KII, morudHo, mocaenoBaTeIbHO U apryMEHTHPOBAHO H3-
(xoporo) JIOKHJI TEOPETUUYECKYIO YacTh, HO B pacyeTax JIOMYIIEHBI OMHUOKH,
9TO MOJKET MOBJIUATH Ha MPABUILHOCTh CACIAHHBIX BHIBOJIOB.

«Y10BJ1IETBOPUTEJIBHO» - CTYJIEHT CAMOCTOSITEJIbHO U B MOJHOM
[ToporoBeliit ypoBeHb «3» o6beme BoimoaHmw KII, oqHako B TEOpETHUUECKOW YaCTH UMEIOTCS
(YOOBIIETBOPUTEIIHHO) HeZ0pabOTKU, B PACUETHOW YaCTU JOMYIIEHbI OIIMOKA U HETOYHO-
CTH, IPOEKT 0(OPMJIIEH HEOPEIKHO.

MuHnManbHbIN ypOoBEHb «2» | «HeynoBj1eTBOPUTENBbHO» - CTyIeHT He BbIonHWI K11
(HEYOBJIETBOPUTEIIHHO)

Kpurtepuu oneHnBaHusi NpOMe:KyTOYHOT0 KOHTPOJIsSI (IK3aMeHa)

K »sk3ameHy nomyckaercsi CTYIEHT, MOJIHOCTHIO BBINOJHHUBIIMM BCE BHUAbI Y4eOHOU H
CaMOCTOSITENIbHOM pabOThl U CAABIIMIA OTUETHBIE MaTepUaIbl.

DK3aMeH NpOBOAMTCS B YCTHOM ¢opMe B BHAE [OKJIaga CTyIEHTa MO KaXJIOMY
9K3aMEHALIMOHHOMY BOIIPOCY C TPEICTaBICHMEM Ha JHCT€ OTBETa: YypaBHEHUH, Qopmyi,
pacueTHBIX CXeM, TpauKOB U T.II. U OTBETOB (€ciu MOTpeOyeTcs) Ha JOMOJIHUTEIbHBIE BOIPOCH
IpenoaaBaTens.

KauecTBO  OCBOEHHS  IUCUUIUIMHBI, YPOBEHb  C(QOPMUPOBAHHOCTH  3asBJICHHBIX
OOLIEKYIbTYPHBIX U MPO(GECCHOHATBLHBIX KOMIIETEHIIUHN, 3HAHNUS 1 YMEHHUS CTY/ICHTa OLIEHUBAIOTCA
B COOTBETCTBHHM C TPAAUIIUOHHON CHCTEMOM KOHTPOJIS.

Kpurtepuu ouennBanus pe3yjbTaToB 00y4eHU s
Tabnuna 8

Ounenka Kpurtepuu onennBanus

OLICHKY «OTJIMYHO» 3aCIyKMBAET CTYACHT, OCBOUBIIUI 3HAHUS, yMe-

HUSI, KOMIIETCHITUN U TEOPETUIECKUI MaTepuai 6e3 mpoOeoB; BhIMOJ-

HUBILIUH BCE 3aJaHUsL, IPEYCMOTPEHHbIE YU€OHBIM IJIAHOM Ha BBICO-

KOM KayeCTBEHHOM YpOBHE; IPAKTHUUECKHE HABbIKU IPO(eCCHOHAIbHO-

ro MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

KommnereHuunu, 3aKkperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA

YPOBHeE — BBICOKHIA.

CpenHuii ypoBEHb | OLIEHKY «XOPOLLIO0» 3aCIYKUBAET CTYJCHT, IPAKTUUECKU MOJHOCTBIO OC-

«» BOUBIIMM 3HAHUS, YMEHUSI, KOMIIETEHLIUN U TEOPETUUECKUI1 MaTepuall,

(xoporo) yueOHbI€ 3a/1aHUsl HE OLIEHEHbl MAKCUMAaJIbHBIM YHCJIOM 0aJUIOB, B OC-

Bricokuii ypoBeHb
«5»
(OTAM4YHO)
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HOBHOM c(hopMHpOBaII MPaAKTUUECKHE HABBIKH.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIUIMHON, ¢(OPMHUPOBAHBI HA
YPOBHE — XOpOLIMii (CpeIHuii).
OLICHKY «Y/AOBJICTBOPHUTENbHO» 3aCIyKUBAECT CTYJAEHT, YACTUYHO C
npoOenaMu OCBOMBILNN 3HAHUS, YMEHUS, KOMIIETEHLIUN U T€OpEeTHYE-
CKUI MaTepuaj, MHOTHE y4yeOHbIEe 3aaHUsl TUOO HE BBIMOIHUI, TUO0
OHH OLICHEHBI YHCIIOM OaJIJIOB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE
MIPaKTUYECKUE HaBBIKU HE CPOPMUPOBAHBI.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIIMHON, ¢(pOPMHUPOBAHBI HA
YPOBHE — 10CTAaTOYHBIIA.
MuyHMMaNbHBIM | OLIEHKY «HEYJOBJIETBOPUTEILHO» 3aCIYKUBAET CTYAECHT, HE OCBOUBLIMM
YPOBEHb «2» (He- | 3HAHUS, YMEHHsI, KOMIICTCHIINH ¥ TEOPETUYCCKUN MaTepual, ydeOHbIe
YIOBIIETBOPHU- 3aJlaHUs HE BBIMIOJIHUJI, IPAKTUYECKHE HABBIKK HE COPMUPOBAHBI.
TEJIbHO) KoMnereHnuum, 3akperui€éHHbIe 32 JUCHUIIIMHOMN, He C()OPMHPOBAHBI.

[Toporossiii ypo-
BeHb «3» (ymoBiie-
TBOPUTEIIBHO)

7. YueOHO-MeTOAN4YeCK0e U MHPOPMAINIMOHHOE o0ecriedeHHue TUCHUIIIMHBI

7.1 OcHOoBHas JuTepaTypa

1. Mammn, H.U. Temnocuatkenue npeanpusituii AIIK (amexTpoHHBIA pecypc): YdeOHo-
Mmeroanueckoe nocooue / HU. Mamun. — M.: PTAY-MCXA, 2018. — 172 c.

2. Mamun, H.W. TennoTtexHuueckue cuctemsl npeanpusituii: Yueb. nocodue / H.M. Manumn.
— M.: ®I'OY BIIO MI'AY, 2009. — 170 c.

3. Pyno6amra, C.I1. Temmotexnuka: Yueonuk st By3oB / C.I1. Pyno6amra. — M.: U3n-Bo
«ITepo», 2015. — 600 c.

4. Cokonos, E.f. Tennodukauust u teriossle cetu: YueOHuk / E.SI. Coxoinos. 6-e¢ u3n.,
crepeoT. — M.: M3a-80 MOU, 1999. — 472 c.

7.2 lonoiHUTEIBHAS JIUTEpaTypa

1. 'a3oTypOuHHBIE 3HEpreTuyeckre ycraHoBku: YueO. nocodue / C.B. Llanes, B.Jl. Bypos,
A.C. 3emuos [u ap.]; [lox pen. C.B. llaneBa. — M.: M3a. nom MOU, 2011. — 428 c.

2. Tpyxuwnii, A.[l. [laporazoBbie yCTaHOBKH JIEKTPOCTAaHIIUNA: Yueb. mocooue s By30B / A.
. Tpyxunii. — M.: U3a. nom MOU, 2013. — 647 c.

3. AwmepxanoB, P.A. IlpoekTupoBaHHe CHCTEM TEIIOCHAOXKEHUS CEIbCKOIO XO3SHCTBA:
VYyeonuk s By3oB / P.A. Amepxanos, b.X. [paranos; [lox pen. b.X. JIparanosa. — Kpacuonap,
2001. — 200 c.

4. beictpunikuit, I'.®. OcHoBbl 3HepreTuku: YueOHuk / I'.®. beictpunkuit. — M.: UTHOPA-
M, 2005. — 278 c.

5. Bacunbes, C.B. UcTtouHuku TemiocHa0XeHHsI IPOMBILUICHHBIX NPEANpUsATUii: Yueo. no-
cobue / C.B. Bacunwes, B.I'. Apcenos, C.H. Slpynun. — MBanoso: 'OY BIIO «/BanoBckuii rocy-
JapCTBEHHBIN 3HepreTuueckuil yauusepcurer umenu B.U. Jlenuna», 2008. — 168 c.

6. ['a3oTypOMHHBIE U MAPOTA30BbIE€ YCTAHOBKU TEIJIOBBIX AJIEKTPOCTAHLIMN: Yuebd. mocodue
/ C.B. lanes, B.JI. Bypo, A.H. Peme3oB. — M.: U3n. nom MBOU, 2009. — 584 c.

7. Epmos, FO.I'. IIpoekTupoBaHue TEMIOIHEPreTUUECKUX CUCTEM MPOMBIIUIEHHBIX MpPea-
npusituii / F0.I'. Epmo. — WBanoso: 'OYBIIO «/BaHoBckMii rocy1apCTBEHHBIA SHEPTreTUUECKHMA
yHuBepcuteT umenu B.1.Jlenuna» 2007. — 356 ¢

8. Epmos, 0.I'. [IpoekTupoBaHue TEMIO3HEPTETUUECKUX CUCTEM MPOMBILIIEHHBIX Y3JIOB:
VY4eb. mocobue mo KypcoBoMy U AUIUIOMHOMY ipoektupoBanuio / FO.I'. Epmos. — MBanoso: [OY
BIIO «/MBaHOBCKMII TOCy1apCTBEHHBIN SHEpreTHUecKuidl yHuBepcuter nuMenu B.U. Jlenunay, 2008.
— 128 ¢

9. Hasmees, 10.I'. Tennosneprernyeckue CUCTEMbI U 3HEProdalaHChl MPOMBIIIIEHHBIX
npennpustuit: Yue6. nmocobue / 10.I'. Hazmees, N.A. Konaxuna. — M.: UznatensctBo MOU,
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2002. — 407 c.

10. OcHoBbl coBpemenHoM sHepreTuku: T.1. CoBpemenHas TemnosHepretuka / A.Jl. Tpyx-
Huii, M.A. UztomoB, O.A. [ToBapos [u ap.]; [Tox pen. A.Jl. Tpyxuusa. — M.: 3. nom MDU, 2008.
—472 c.

11. IakmmH, A.B. OCHOBBI MH)KEHEPHOTO HPOEKTUPOBAHUS TEIJIOPHEPrETUYECKUX CUCTEM:
Vueb. mocodue / A.B. ITakmun, E.A. baunos. — CI16.: C3TV, 2004. — 142 c.

12. Tennosuepreruka u temnorexuuka: Oomme Bonpockl. CripaBounuk / I'.I'. Bapronomei,
B.B. I'anaktnonos, A.A. I'pomornacoB [u ap.]; [lox obm. pea. B.A. I'puropreBa u B.M. 3opuna.
— M.: U3n. nom MBU, 2007. — 528 c.

8. Ilepeyennb pecypcoB MH(POPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOM CEeTH
«/HTEepHET?», HEOOXOAMMBIX /IJIs1 OCBOCHUS AU CIUTIHHBI

1. http://www.teploenergetika.info — nHbOpMaLIMOHHBIN TOPTA NOCBSILEHHBIN TETJIO3HEP-
reTuKe (OTKPBITBIM JOCTYI);

2. http://03-ts.ru — sneKkTpoHHass OUOIMOTEKA JUIsl TEMJIOTEXHUKOB U TEIJIO3HEPT€TUKOB, pa-
0OTarOIMX Ha AIIEKTPOCTAHINAX M MPOMBIIIJICHHBIX TMPEANPHUATHAX Pa3IUIHBIX OTPACIeH X035HCT-
Ba CTPaHBbI, a TAK)KE HAYIHBIX pAOOTHUKOB M CTYJIEHTOB BY30B COOTBETCTBYIOIINX CHEIHATHHOCTEH
(OTKpBITHIN 10CTYN);

3. http://www.rosteplo.ru — undopmannonsas cucrema «Pocrtemnio» (OTKpBITBIN AOCTYI).

9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMALHOHHBIX CIIPABOYHBIX
cHCTEM

1. baza nannbix (b/1) BUHUTHU PAH (http://www.viniti.ru).

2. T'ocynapctBennas unpopmanuonnas cucrema (I'MC) B obmactu sneprocOepexeHuss u
MOBBIIICHUS YHEpreTnyeckoi raddexruBHocTH (https://gisee.ru).

3. Enunas undgopmanmonnas cucrema «Texnopmatuy (https://www.texnormativ.ru).

4. Hayunas snextponHas ononuoteka (http://elibrary.ru).

5. Pocundopmpecype. bromnerens «TommmBHO-3HEpreTHuecknii koMmiieke Poccuiickoi
Oenepanun» (http://www.rosinf.ru).

Tab6aura 9
IlepeyeHb MPOrpaMMHOro odecnev4eHus
HauMeHoBaHH
Ne aumerosa e,, HauMeHoBaHnue Tun T'ox
pa3aeiia yueOHOM ABTOp
n/n NporpamMmbl NporpamMmbl pa3padoTKu
AMCUUIIMHBI (MOYJIAA)
Paspen 1. TIpoexTnpo- |y o0 Office 365 OducHsplii na- .
1 |BaHHe OOBEKTOB TEIIO- AutoCAD <ot Microsoft 2021
SHEPTEeTUKHU
2 f;ﬁ:gui}[?f;{;;?; EEL Microsoft Office 365 | Ouenbiii na- |y g 2021
€KTUPOBaHUs 0ObEKTOB AutoCAD et
Pasznea 3. Texuuko-
SKOHOMHYECKOE 000CHO- . .
Microsoft Office 365 | Opucumlii na- .
3 | Banue 3)(heKTUBHOCTH Microsoft 2021
HNHBCCTUIIMOHHBIX HpOCK- AutOCAD Ker
TOB

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IJIs1
OCyLIeCTBJIEHHSI 00Pa30BaTEIbLHOI0 MPOUecca MO JUCHUILIMHE (MOYJII0)

Tao6muma 10
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Ceenenus 00 00ecne4eHHOCTH CNIENMATU3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0uHeTaMHu, 1a00paTOpUAMHU

HaumeHnoBaHMe cnienMaJbHbIX MOMeIle-

HHMI ¥ IOMeIeHNH I cCaMOCTosATeIb- | OCHAIEHHOCTHh CeNHAIbHbIX OMEIeHU U 1Mo-
HOi1 padoThl (Ne yueOHOro Kopmyca, Ne MellleHUH IS CAaMOCTOSITeILHOIH padoThl
ayJAUTOPUN)
1 2
24 xopryc, 306 ayauTtopus KommbrorepHslii kitacc
1. Mocka ayautopHas 3-x amementHas (MHB.Ne
210136000003573)

2. DkpaH Projecta SlimScreen 200*200 cv Matte
White S nactennsiit (MuB.Ne 568938)
Kommetorep "Abakyc" (MuB.Ne 410134000001484)
4. Cnaita-npoekrop .

24 xopmyc, 201 nmaGoparopust

[98)

lentpanpHas HaydHasi OMOIMOTEKAa UMEHHU
H.N. XKenesnosa PI'AY-MCXA wumenu
K.A. TumupszeBa, Bximoudaromas 9 uu-
TaJbHBIX 3aJI0B (B TOM YHCIIE€ 5 KOMIIbIOTE-
PU3UPOBAHHBIX),  OPraHU30BAHHBIX IO
MPUHIMIYY OTKPBITOIO JOCTyla M OCHa-
meHHbix WI-FI, MaTepHeT-nocrynom.

Oobmexutre Ne 4, No 5 u Ne 11, xomnara
JUISI CAMOTIOITOTOBKH.

11. MeToanuyeckue peKOMeHIAlMU 00Yy4aI0IMMCS 110 OCBOEHUIO AU CIIUTIIUHbI

Copepxanue Marepuasia u rpaduk HU3ydeHHUs AUCLUUILIMHBI IPUBEACHBI B paboueil yueOHOM
IporpaMMe, Jjisi YCIEHIHOTO BBINOJHEHUS KOTOPOM CTYyAEHTaM pPEKOMEH]IYETCs I10JIb30BaThCs
y4eOHMKaMU U Y4eOHO-METOAMYECKUMHU MocoOusiMu u3 OmOimoTreyHoro (GoHAA YHHBEPCUTETA, a
TaK)K€ METOJMYECKUMU MOCOOUSMU IO BBINOJIHEHUIO NMPAKTUYECKUX pabOT, XpaHSAIIMMUCS Ha Ka-
dbenpe.

Crynentam HEOOX0UMO:

. BHUMATEJIbHO O3HAKOMUTBCS C COJEP)KAHUEM TEMaTHYeCKOIo IUIaHa JAMCLMUILIUHBI,
IIPUBOJIMMOM B HEM CIIMCKOM PEKOMEH]IyEMOM JINTEpaTyphl, MpPHOOpecTH B OUOIMOTEKE YHUBEP-
cuteTa TpeOyromuecss yueOHUKH U yd4eOHBIEC TOCOOMS;

. MOJIyYUTh KOHCYIbTALIMIO Yy IIpernojaBaTeneid Kadeapbl, BEIyLIUX TUCHUIUIUHY
«MosienupoBaHUe B TEIJIOOHEPIreTUKE», 10 BCEM BO3HHUKAIOUIMM Y4eOHO-METOIMYECKUM BOIIPO-
cam;

. UCIOJIb3YSl METOJAUYECKUE MOCOoOUs, CTPOro MO TeMaM AUCLMIUIMHBI IPUCTYIUTh K
U3YYEHUIO PEKOMEHIYEeMO JINTepaTyphl;

. popadaThIBaTh KaXKAYI0 TEMY Cpa3y Hociie e€ U3JI0KEHHs Ha JIEKIUU;

o nepeJl BBIMOJHEHUEM MPAKTUUECKUX PabOT O3HAKOMHTHCSI ¢ METOJUYECKUMH yKa3a-
HUSIMH TIO UX BBITIOJIHEHUIO;

. IUIA JI0ITyCcKa K 3a4eTy C OLIEHKOM CTYAEHTY HEOOXOJMMO BBIIOJHUTH U YCIIELIHO

CHIaTh BCE OTUETHI 110 MPAKTHIECKUM 3aHATHIM U pedepar;

B xoHcmekre nekiuii cinenyer nzderats moapooOHo 3anucu. KoHCTIeKkT He T0JDKeH mpeBpa-
IaThCsl B €MHCTBEHHBI MCTOYHHK MH(OPMALMHU, OH JOJDKEH MOJBOJIUTH CTYAEHTa K CaMOCTOs-
TEIbHOMY OOJYMBIBAaHUIO MaTepuaia, K padore ¢ yueOHOU nuteparypoil. HesaBucumo ot Toro,
€CThb yUeOHUK WIIM HET, JICKIINY 3aITUCHIBATh HEOOXOIMMO.

IIpasuna eedenus 3anuceii u oghopmaeHue KOHCneKma.:

J HAYMHATH C JaThl 3aHATHH, HA3BaHUS TEMBI, IIeJIei 1 TUTaHa JIEKIUH, PEKOMEH/I0BaH-
HOU JINTEPATYPHI;
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J BECTH KOHCIIEKT OIPSATHO, COACPIKATEIEHO, YETKO, Pa300PUUBO, TPAMOTHO;

® HAaYYUTHCA BBIACIIATD U 3allMChIBATH OCHOBHBLIC HAYUYHBIC ITOJIOXKCHUA U q)aKTI)I, q)Op-
MYJIbl U TIpaBUJIa, BHIBOJIbI U 0000ILIEHNS; HE TIEpErpyX,aTh 3allUCU OTIEIbHBIMU (paKTaMu;
BBLICIATE pasACJIbl U IOAPa3aciibl, TEMbI U IIOATEMBI,

MPUMEHSTH TOCTYITHbIE TOHUMAHUIO COKPAILIEHUs CJIOB U ppa3;
3alIMCHIBATh PEKOMEHIOBAHHYIO JINTEPATYPY;

® KEJIATCIIbHO BBIACIATH IBETOM Ha3BaHUA TEMbI, OCHOBHBIC ITI0JIOKE€HUA, BBIBOBI, 3a-
IMMCHU BECTH HA CTpaHULIaX C OOJIBIIMMU MOJISIMHU.

[Tocnenyromas paboTa Hajx JEKIUEH 3aKIIOYAeTCS B TIOBTOPEHUH €€ COAEPKaHMS MO KOH-
CIICKTY (a CIIC TydlIe C MPUBJICYCHUCM JOIOJIHUTCIBHBIX HCTOYHUKOB I/IH(bOpMaI_[I/H/I) BCKOPEC MOCJIC
ee MpocCIyIlIUBaHus, T.K. 3a0bIBaHUE MaTepuasa, BOCIPUHATOTO JHObIM CIIOCOOOM, UJIET 0COOEHHO
HHTEHCUBHO Cpa3y K€ II0CJI€ BOCIPUATHS.

Paboma nao xoncnekmom nekyuu ocywecmsisemcs no Smanam:

o ITIOBTOPUTH U3YYEHHBIN MaTepua Mo KOHCIEKTY;

o HETIOHATHBIE NIOJIOKEHUS OTMETUTH Ha MOJISAX U YTOUHUT;

o HEOKOHUYEHHBIE (hpa3bl, IPOMYLUICHHbIE CIIOBA U IPYrHe HEAOUYEThl B 3alUCAX yCTpa-
HUTB, MOJIB3YACh MaTepUalaMy U3 y4eOHUKA U JIPYTUX HCTOYHUKOB;

o 3aBEpUINTh TEXHHUYECKOe O(OopMIIEHHE KOHCIEKTa (MOJAYEpPKUBAHUS, BBIJICICHUE

IJIABHOTO, BBIJICJICHUE Pa3/eiioB, OAPA3eIoB U T.I1.).

[Ipu moAroToBKE K MPaKTUUYECKOMY 3aHSTHIO CTYAEHT JIOJDKEH M3YyYUTh PEKOMEHIO0BAHHBIN
K JIaHHOM TeMe MaTepHall 1o y4eOHUKY U TNPaKTUKYMY, IOJrOTOBUTH OTUET, KOTOPBIH JIOJKEH CO-
JiepKaTh HauMEHOBaHUe padoThl, Liedb PabOThI, CXeMbl (NP HEOOXOIUMOCTH), pacueTHbIe PopMy-
JIbl, TAOJUIIBI IJIS1 3aIIMCH MOJIyYEHHBIX pe3yNnbTaToB (Mpu HeobxoaumocTH). Ha nmpaktuueckux 3a-
HATUSAX CTYACHT 00s13aH 00JlyMaHHO BBINOJHSATH 3aJaHUsI, AHAJU3UPOBATh MOJIY4YEHHbIE Pe3yibTa-
THI.

OxoHYaTeabHO O(POPMIICHHBIE OTUETHI MO0 MPAKTHYECKUM padOTaM 3alUINAI0TCs CTYIEHTa-
MU B MHJAMBU]IyaJIbHOM HOPSJIKE B YaChl KOHCYJIbTALUI MIPENOJaBaTels, B I€Hb BBIIIOJIHEHUS palo-
THI WK OJMKanIIee Bpems.

Buabl u gopMbl 0TPa0OTKH NPONYIEHHBIX 3AHATHI
CryneHT, MpONyCTUBIIHMKN JIEKIIMH, 00S3aH CaMOCTOSATEIHLHO MPOPadOTaTh MPOMYIICHHYIO
TEMY W OTYHTAThCS Tepen mpenoiaBareneM. [IpomyiieHHbie mpakTHYecKie padoThl TOJDKHBI OBITh
BBITNIOJIHEHBI CTYJIEHTOM CaMOCTOSITEIbHO U MPEACTaBIEHbBI MTPENOoJaBaTellto.

12. MeToanyeckne peKOMEHIAUNH NPENOAABATEIAM 110 OPTaHU3ALMU 00yYeHUs
10 JUCHMILINHE

Jlexyuu SBIAIOTCS OJHUM W3 BXHEHIITUX BUJOB yUeOHBIX 3aHATHNA. OHU JOJHKHBI 1aTh CHC-
TEeMAaTHU3UPOBAHHBIE OCHOBHI HAYYHBIX 3HAHUU IO TUCIUILIMHE, KOHIIEHTPUPOBATh BHUMAHHUE CTY-
JICHTOB Ha HAan0O0JIee CIOKHBIX U Y3JIOBBIX BOIIPOCAX.

OO0beM uHMTaeMBbIX JICKIIUN ompezensercs rpadukom raHa. Kaxmas JeKnus T0JDKHA Jie-
JUTHCA HA TPU YaCTH: BBEJCHUE, OCHOBHAS 4acTh (yueOHbIE BOIIPOCHI) U 3aKIIIFOUEHHE.

Jlekmu MOHKHBI UMETh JIOTUYECKYIO CBSI3b C paHEe M3YUYCHHBIM MATEpUAJIOM U OBITh OpH-
E€HTHUPOBAHBI HA MOCIIEAYIOIIEe TPUMEHEHNE U3JIaraeMoTo MaTepuasa.

JIyist 5TOM 11enM BO BBEACHHHM K JICKIIMHU IMpEINoaaBaTeNib GOpMYyIUpyeT TeMy, YIeOHbIEe BO-
MPOCHI, OTPAKAIOIINE COJEP KAHUE JICKIIMH U YETKO OIpEACNsaeT Ieib JaHHOW Jiekiuu. Haunnas
M3JI0KEHHWE pPAcCMaTPUBAEMOTO MaTepHasia, IPEroiaBaTelib YCTAHABIMBACT JIOTUYECKYIO CBS3b
JAHHOUW JIEKIIMH C TPEABIAYIIAM MaTepHaIOM M H3y4aeMbIMH paHee AUCHUIUTMHaAMU. BBenenue
JIOJDKHO 3aHUMAaTh He Oosiee 10 MUHYT, HO TOJDKHO TMOJHOCTBIO MOATOTOBUTH CTYACHTAa K BOCIIPH-
SITHIO U3JIaraeMoT0 J[aJie€ OCHOBHOTO COJICPKAHUSI.

[TnanupyeMblii K U3JI0KEHUIO B JICKIUSIX MaTepral JOJKEH OTPaKaTh TOJIBKO OCHOBHOE CO-
JEp>)KaHUe U3Yy4aeMOTO BOMPOCA, COUETASICh C MPUMEpPaMU H, TIPH HEOOXOAMMOCTH, WILTIOCTPUPYET-
Csl TEXHUYECKUMU CpeacTBaMu 00ydeHus. [lpu »ToM He ciemyeT, Mo BO3MOKHOCTH, BKJIIOYATh B
JIEKIMIO TPOMO3JIKHE BBIBOJIbI, TIOSICHEHHUS M TOMY TOJOOHBIM MaTepuaj, OJHAKO B TaKUX CIydasx
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HE0OX0IMMO 0053aTeIbHO yKa3bIBaTh pa3/ieibl PEKOMEHAYEMOU JIUTEpaTyphl, I/I€ MOXKHO MOJIY-
YUTb y6eI[I/ITCJ'H)HI)IC OTBCTHI HAa BOSHUKIINUE BOITPOCHI. KpOMC 9TOro, B JICKIIMH O6paHIa€TC$I BHHUMaA-
HUE CTY/IEHTOB Ha BOIIPOCHI U3y4aeMOro MarepHaia, KOTOpble OH JOJDKEH U3YYUTh CAMOCTOSITENb-
HO IIO0 y1<a3aHH0171 B MCTOJUYCCKUX YKa3aHUAX I10 JlaHHOI\/’I AVCHUIIIMHE JIUTCpaTypE.

B 3akmrounTenpHOM YacTH JICKIIUN TIPETo/IaBaTelb JOHKEH MOABECTH UTOT U cHopMyaupo-
BaThb O6IIII/IG BBIBO/JIbI, BBITCKAIOMIUE U3 COACPIKAHUA OCHOBHOM YacCTH JICKOWH, U CHIC pa3 O6paTI/ITB
BHMMAaHHE Ha TOT 00bEM MaTepHalia, KOTOPbIN MOUIEKUT CAMOCTOSITEIbHOMY U3yYEHHUIO.

Ipakmuueckue 3ansamus NPOBOJATCS C LENbIO 3aKPEIICHHUs] TEOPETHYECKOro MaTepuala,
H3JIOKCHHOI'O Ha JICKIUAX, a TaAKKE JJId pa3sBUTUA Y CTYACHTOB HABBIKOB IIPAKTUYCCKOI'O PCIICHUA
CAUHBIX yLIC6HO-I/IH)KGHCpHBIX 3aJa4.

HpaKTI/ILIeCKI/Ie 3aHATHUA PEKOMCHAYCTCA ACIUTH Ha TPpU YaCTU: BBOJHYIO, OCHOBHYIO U 3a-
KITFOUUTENIbHYIO.

Bo BBOI[HOI>'I JaCTH MperogaBaTeCiib JOJDKCH HAa3BaTb TEMY 3aHATHA, ONIPCACINTE €€ LECJIb U
c(opMyJIMPOBATH BONPOCHI, OTPAXKAIOIIME COJepKaHue 3aHATUA. [IpenosaBaTens TOKEH yKa3aTh
B3aMMOCBA3b IMPAKTUYCCKOI'0 3aHATHA C NPCAbLAYIIUMU 3aHATHAMUA 110 I[aHHOI\/'I JUCHUILNIMHE, TIPpU
HGO6XOI[I/IMOCTI/I MOSAICHUTH MHXXCHCPHYIO HAIIPABJICHHOCTL TEMBI U €€ CBA3b C APYIrUMU JUCHUIIIIN-
HaMHU.

OcHoBHas 4acTh IMPAKTUYCCKOT'O 3aHATHA OOJIKHA OBLITH IMOCBAIICHA 3aKPCIIIICHUIO TCOPETH-
YECKHUX HOHO)KGHHﬁ, N3JIOKCHHEBIX B JICKIUAX, IIYTEM PCHICHUA IMPAKTUYCCKUX 3aad. Hpenoz[aBa-
TeJb JI0JKEH pa300paTh CO CTYIEHTAaMU METOJIMKY PEIIeHHs TUIIOBBIX MPUMEPOB, yKa3aB IIPH 3TOM,
KaKHe MaTepuaibl TEOPETUUECKOTO Kypca HCIOJIb3yIOTCS IPU ATOM.

Yacts BPCMCHHU NPCIoJaBaTCIib JOJKCH OTBECTU JJIA 00BsICHEHUS CTyACHTaM COJACPIKaHMA,
ATANoB PEIICHUs 3a/JaHUH MPU BHINOJIHEHUH CAMOCTOSTEIBHON paboThI.

B 3akimounTenpbHON 4acT MPAaKTUYECKOTO 3aHSITUS MPEenojaBareib JAO0KEH cPOopMyIupo-
BaTb KpaTKUC BBIBOJbLI 110 COACPIKAHUIO BOIIPOCOB, paCCMOTPCHHBIX HA 3aHATHHU, O6paTI/IB BHHUMaA-
HUE CTYJIEHTOB Ha TOT 00beM MaTepHala, KOTOPbId PEKOMEHYETCsl ISl CAMOCTOSTENBHOTO U3yyde-
Hus. [1opoGHO OCTaHOBUTHCS Ha IUTEpAType, PEKOMEHOBAHHOM /1711 CAMOCTOSITEILHOU pabOThI.

IIporpammy paspadortan: i D A i
ST
& 7/

Kosxepuuxopa H.I'., k.T.1., HonenT
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PELIEH3USI
Ha pa0o4y10 NpOrpaMmMy AUCHHUILIMHBI
b1.B.03.01 «IIpoekTHpoBaHKe TENJI0OIHEPreTHYECCKUX CHCTEM
OIIOII BO no nanpaBjiennio 13.04.02 — Jy1eKTpPOIHEPreTUKA M JIEKTPOTEXHUKA
HANPaBJIEHHOCTb «JHeproodecneyeHne npeanpusaTuin»
(kBajM(puKanusa BBINTYCKHUKA — MATHCTP)

AnnpeeBbiM CepreeM AHIpeeBHYEM, K.T.H., TOLIEHTOM Kadeapbl aBTOMaTH3alUU U poOo-
TH3aLUN TEXHOJIOTMYECKUX MpoleccoB MMeHH akaneMuka U.®. bopoauna MHCTUTYTa MEXaHUKHU U
sHepreTuku uM. B.IL Topsukuna PTAY-MCXA um. K.A. TumupsseBa, K.T.H., IOLIEHTOM (zajee
10 TEKCTY PELIEH3EHT), IPOBEIeHa peleH3us padboyeil mporpammel JucuIuiuHbl «lIpoektupoBanue
terosHeprerndeckux cuctem» OIIOIT BO nmo nanpaBnenuro 13.04.02 — DiekTposHEpreTuka u
ANIEKTPOTEXHUKA (KBamu(UKalus BBIITYCKHUKA — MarucTp), paspadoranHoii B ®I'bOY BO «Poc-
cuiickuil rocynapcTBeHHbIl arpapHblii yHuBepcuter — MCXA umenu K.A. TumupszeBa», Ha Ka-
¢denpe «TemnoTexHuka, TUIpABIMKA M HHEproodecrneyeHue MpeanpusaTHil» (pa3paboTuuk —
KoxxepnukoBa H.I'., k.T.H., TO1I€HT).

PaccmoTpeB npencTaBiieHHbIE HA PELIEH3UIO MaTepUabl, PELEH3EHT MPUILEN K CAEAYIOIINM
BBIBOJIAM:

1. IlpeapsiBnennas pabouas nmporpamMma AucUUIUIMHBL «IIpoeKkTupoBaHue TEMI0OHEPreTH-
YECKUX CUCTEM» nainee mo TekcTy IIporpamma) coomseemcmeyem tpedboBanusm OI'OC BO no na-
npasienuo 13.04.02 — DnekTposHepreTuka U 3jiekTporexHuka. [IporpamMma codepowcum Bce oc-
HOBHBIE pa3zeiibl, coomsemcmayem TpeOOBaHUSAM K HOPMAaTUBHO-METOAMYECKUM JOKYMEHTAM.

2. TlpencraBnennas B [Iporpamme akmyanbnocms yaeOHON TUCIMIUIMHBI B PaMKax peain-
3auuu OIIOII BO re nodnescum comuenuro — TUCUMILIMHA OTHOCUTCS K JUCIUIUIMHAM BKIIIOYeE-
HBIM B (JOPMHUPYEMYIO YUaCTHUKAMH 00pa30BaTEIbHBIX OTHOLIEHUH YacTh yueOHOTO IJIaHa.

3. Ilpencrasnennbie B Ilporpamme uenu RUCUUIUIMHBL coomeemcmeyrom TPeOOBAHUSIM
®I'OC BO nanpasnenus 13.04.02 — DaeKTpodHEPreTHKA U IJIEKTPOTEXHUKA.

4. B cootBerctBum ¢ [Iporpammoii 3a qucuuminHoi «MojenpoBaHue B TEIJIOOHEPIE€TU-
KE» 3aKpeIUIeHbI CeYIOIINe KOMIETEHIMN (MHAUKATOPBI JocTkeHus komneteHuun): YK-1 (VK-
1.1), [IKoc-1 (ITKoc-1.1, [IKoc-1.2). ucuunnuna «IIpoekTupoBaHue TEIJIO3HEPTETUUECKUX CHUC-
TeM» U npejacraBiaeHHas [Iporpamma cnocobna peanuzosans nx B 00bSBIEHHBIX TPEOOBAHUSIX.

5. Pezynomamut oOyuenus, npencrasicHHele B [Iporpamme B KaTeropusx 3HaThb, YMETb,
BIIAJIETh coomeemcmeyiom crenuduke u coAepKaHUIO TUCHUIUIMHBI U OeMOHCIPUPYION 803MOHiC-
HOCMb TIOJTyYEHUS 3asBJICHHBIX PE3y/IbTAaTOB.

6. O6mas Tpyao€MKOCTh AUCUUIIUHBI «lIpoeKkTHpoBaHNE TEMI0IHEPreTUYECKUX CUCTEM
COCTaBJIsAeT 2 3au€THbIE eAUHULBI (216 yaca).

7. VHdpopmanus 0 B3aMMOCBSA3HM M3Y4aeMbIX AUCLUILIMH U BONPOCAM MCKIIIOYEHHS TyOJn-
pOBaHMS B COJEp>KaHUU JAUCLUIUIMH coomeemcmeyem JieicTBuTenbHOCTU. [uciumimna «IIpoek-
THPOBAHME TEIJIOIHEPreTUUECKUX CUCTEM» B3auMoOcCBs3aHa ¢ Apyrumu qucuuminaamu OINOIT BO
n YyeOHoro rurana nmo HampasieHuio 13.04.02 — DiexkTpod’HepreTuka U ANEKTPOTEXHUKA U BO3-
MOXKHOCTb 1yOJIMpPOBaHUS B COJIEP)KAHUU OTCYTCTBYET.

8. IlpencraBnennas [Iporpamma mpeznosnaraeT UCHOJIb30BaHUE COBPEMEHHBIX 00Opa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCIIOJIb3yEMbIE TP pPeau3alluy Pa3IMYHbIX BUIOB yueOHON paboThl. Pop-
MbI 00pa30BaTEIbHBIX TEXHOJIOTUN_coomeemcmayiom Cieu(pUKe TUCHUTIIHHBIL.

9. Ilporpamma aucUUIUIUHBI «MOJEIUPOBAaHUE B TEIUIOIHEPTETHKE» MPEAIoJaraet 8 3a-
HATHUA B HHTEPAKTUBHOHN (hopme.

10. Bunpl, conep:kanue U TpyAOEMKOCTh CaMOCTOATENbHON pabOThl CTYIEHTOB, IPE/ICTaB-
nenHsle B IIporpamme, coomeemcmsyrom TpeGOBaHMSIM K MOATOTOBKE BBITYCKHHUKOB, COJEpKa-
muMcst Bo @I'OC BO nanpasnenus 13.04.02 — DiaeKTpoIHEPreTHKA U ANEKTPOTEXHUKA.

11. IIpencraBnennsle u onucanHblie B [IporpamMme Gpopmbl mexyuyert OLIEHKU 3HAaHUH, coom-
gemcmeyiom cnerupuKe JUCUUILTUHBI U TPEOOBaHUSM K BBIITYCKHUKAM.
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@opMa MPOMEKYTOYHOTO KOHTPOJIA 3HAHUU CTYAEHTOB, NpeaycMoTpeHHas [Iporpammoi,
OCyILleCTBIIsIeTCs. B (pOopMe 3aueTa C OLIEHKOM, UTO coomeemcmeyem CTaTyCy AUCLMILIUHBI, Kak
JUCHMIUIMHBI (POPMUPYEMON y4aCTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUN YacTH yueOHOro IMKia
b1.B./IB.

@dopMmbl OLIEHKH 3HAHUMU, NpencTaBieHHble B [Iporpamme, coomsemcmeyiom cunenuduke
JTUCLMIUIMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

12. YuebHO-MeTOIMYeCKOe O0eCriedeHNEe AUCIUIIINHBI MPEICTABICHO: OCHOBHOM JUTEpa-
TYpo# — 5 UCTOYHMKA, TOTOJHUTENIbHON uTepaTypoil — 14 HauMeHOBaHUsI, UHTEPHET-PECYpChl — 3
HUCTOYHUKOB U coomeemcmeyem TpeboBanusiMm ®I'OC BO nampasienus 13.04.02 — DnexTposnep-
reTHKa U 3JIEKTPOTEXHUKA.

13. MarepuaabHO-TEXHUUECKOE OOECTICUeHHE JUCUHMIUIMHBI COOTBETCTBYET CIenU(HUKe
mucuuminHel «[IpoekTupoBaHue TEMIO3HEPTETUYECKUX CUCTEM» U O00ECIeUMBAET MCIOJIb30BaHHE
COBPEMEHHBIX 00pa30BaTENbHbIX, B TOM YHCJI€ HHTEPAKTUBHBIX METOJIOB O0y4EHHUS.

14. MeTtomyeckie peKOMEHIalluU CTYJIeHTaM U METOJIMYECKHE PEKOMEHIalluu MpernoiaBa-
TEJISIM 10 OpPTraHu3alMy 00y4eHHUs MO JUCIUIUIMHE AAI0T MPEICTaBIIEHUE O cHelu(uKe 00y4eHus
1o nucuuiuinae «IIpoekTupoBaHne TEMIOIHEPIeTUYECKUX CUCTEM.

OBIIME BbIBO/bI

Ha ocHOBaHMM NIPOBEEHHON PELIEH3MH MOXKHO CJIeJIaTh 3aKIOYEHUE, YTO XapaKTep, CTPyK-
Typa U cojepkaHue padoueil mporpamMMbl JUCHMILINHBI «IIpoeKkTupoBaHKE TEIIOAIHEPreTUYECKUX
cucrem» OIIOII BO no nanpasnenuto 13.04.02 — DnekTposHepreTuka 1 3JIeKTPOTEXHUKA, HAIpaB-
JIEHHOCTh «JHEProoOecnedeHre NpeanpusaTHiy (KBatu(uUKanus BHITYCKHHKA — Maructp), Ko-
xeBHUKoBOM H.I'., k.T.H., nouenTOM cooTBeTcTBYeT TpeboBanusM PI'OC BO, coBpeMeHHBIM Tpe-
OOBaHMSIM SKOHOMHKH, PbIHKA TPyZa M MO3BOJMT IPH €€ peanusaliy yclemHo odecnednuts (op-
MHUPOBAaHHE 3asIBJICHHBIX KOMIIETEHIIUH.

Penensent: Amnpees C.A., 1ouenT Kaenpsl amomamsauunnpoﬁomzauu TEXHOJOTHUECKHX
poreccos uMenn axkanemuka M.d. Boponyias),

KaHAUIAT TEXHHYECKHX HAYK A
s el 20 2022 .
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