[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®NO: MuHuaes Maromep, LLlaBanosuy

flomxsocts: PERAITHUCTEPCTBO HAYKH Y BBICIIETO OBPA30BAHMSI POCCHNCKOM GEJIEPALIAN
[ata nognucanus: 22.06.2026 16:10:38

Yhukanstbii nIRO3HERCKUNA T'OCYIAPCTBEHHBINA HE®TAHOW TEXHUUYECKWI YHUBEPCUTET

236bcc35c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc
J. MULIHOHIIMKOBA

«YTBEPAJIAIO»

HEpBuiil nipopgrTop-npopektop no O]
W.I"-Lalipaécvon
e F
e :
o
4/—
/"_/ ' 4 ’
= . (_.'--"‘ " - AJ.{_O,.( ,7‘3(':(’ i

PABOYAS ITPOI'PAMMA
JVCLIUTUIHBI

«AHHOBAIIMOHHBIE DOHEPTETUYECKHUE TEXHOJIOI'MN»

HanpasJieHue moaroTroBKu

13.04.01 TennosHepreTrka U TEMIOTEXHUKA

Hanpasiaennocts (mpoguJib)

((TGHJ'IOBHCpFCTI/IKa U TCIINIOTCXHUKA))

KBanupukanus

Marwuctp

I'ox Hauama moaroroBku: 2026

I'poznsrii — 2026



1. lleau u 3aaa494 AUCHMILJIMHbBI

OcHoBHas 1enb kypca: «/IHHOBaIlMOHHBIE YIHEPTETUUYECKUE TEXHOJIOTUN» O COCTOSTHUU U
COBPEMEHHBIX TEPCIICKTUBAX Pa3BUTHS MPOU3BOJICTB AICKTPUYECKOW W TEIUIOBOM SHEPIHH U
9HEeprocOeperaroux TEXHOJIOTHH B MUpe U Poccuu, MOBBIIICHUS POJIM SHEPTOCOEPEKECHUS U
3HeprodHPeKTUBHOCTH TETIOOHEPTETHICCKUX CHCTEM.

3agaun W3yYeHHs] Kypca: BBIPa0OTKA YMEHHS MPOCKTHPOBATh W aHAIM3HPOBATH
WHHOBAIIMOHHBIE MEPONPHATHS, HAMpaBICHHbIE Ha TMOBBIIICHHE AHEProdhPEeKTUBHOCTH
DHEPreTHUECKUX XAPAKTEPUCTUK IHEPTeTUIECKOr0o 000PYAOBaHUS, KOTEIBHBIX YCTaHOBOK TOC
u ADC, IpOMBIIIUICHHBIX MPEANPHUATHH C 1eNIbI0 3((HEKTUBHOTO HCITOIB30BAHUS MMPUPOIHBIX U
OHEPreTHUECKUX PECypCOB, MPHOOPETEHHWE HABBIKOB TEXHUKO-DKOHOMHUYECKMX OOOCHOBAaHUU
SHEProcOeperarmmux u MHHOBAIlMOHHBIX MTPOEKTOB.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHO MPOrpaMMbl
VYyeOHast nmucruiuimHa «IHHOBAIIMOHHBIC YHEPTETUYCCKUE TEXHOJIOTHH» OTHOCHUTCS K OJIOKY 1
o0s3arenpHOM YacTu B yueOHOM 1uiane OIl mampaBnenust moarotoBku maructpoB 13.04.01
«TemnosHepreTKa W TEIUIOTEXHUKa» W TPEIyCMOTPEHA IS M3Y4YeHHS B 2 CEMeECTpe,
OasupyeTcss Ha 3HAHUUM OONIETEXHUYECKMX U CIEUUATIbHBIX TUCHUIUIMH: HH)XeHepHBbIH
skcriepuMeHT, CoBpeMeHHbIE TPOOJIEMBI TEIUIOIHEPTETUKH, TEINIOTEXHUKH U TETUIOTEXHOJIOTUH,
HcTopust © METOJONIOTUSI HAYYHO-TEXHUYECKON JIeATenbHOCTH, Punocodckue npodieMbl HayKu
Y TEXHHUKH, HICTOPHSI © METOOJIOTHS HAyYHO-TEXHUYECKOH AesTensHocTH, [Ipo0ieMsl sHepro- u
pecypcocOepexeHus B TEIII0OIHEPTeTUKE, TEINIOTEXHUKE U TeTNIOTEXHOJIOTUSIX .



3. IlepeyeHb IVIAHUPYEMBIX Pe3yabTATOB 00y4eHHUsI 110 AUCHHUIINHE, COOTHECEHHBIX C HHANKATOPAMH J0CTHKEHUsSI KOMIIeTeHIM I

Taomauna 1

Kox mo ®10C

NHIuKaTOPHI 10CTHIKEHUS

IInanupyemble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE
3YB)

IIpodeccuonanbHbIE

IIK-2 criocoOHOCTRIO K
pa3paboTKe MEPONPUITHH T10
COBEPIICHCTBOBAHHIO
TEXHOJIOTHH MPOU3BOICTBA;
00€eceYeHUIO
6ecniepeOoitHON paboTHI,
MPAaBUIBHOM IKCILTyaTallHH,
PEMOHTA U MOJICPHHU3AINH
HEPreTHYECKOTO,
TEIIOTEXHUYECKOTO U
TEIIOTEXHOJIOTHYECKOTO
00opyIOBaHUSI.

[IK-2.1. Ananu3zupyeT uH(OPMAITUIO 110 HOBEHIIINM B
MHUPOBOM MaciTade pa3paboTKaM TEXHOJIOTUI
MIPUMEHSIEMbIX Ha JAHHOM IPEIIPUSITUU U Tpe/yiaraet
TOTOBBIE PELLIEHUS 10 UX BHEJIPEHMUIO;

[1K-2.2. BripabaThIBacT 1mjiaH MEPOTIPUITHI U
IIOCJIEZI0BATEIBHOCTD IIPOBEJCHUS OlIEpaLUii 110
COBEpIICHCTBOBAHUIO TEXHOJIOTHYECKUX PELICHUH 1
IIOCJIEZI0BATEIbHOE BHEAPEHUE UX B IPOU3BOICTBEHHBIN
MPOLIECC;

[1IK-2.3. Mcnonb3yer cOBpeMEHHbIE HOPMATHUBHbIE
METO/IbI OIpeIeeHus paboTOCIIOCOOHOCTH
000pyI0BaHUs, HA OCHOBE TPAMOTHON PabOTHI C
TEXHOJIOTHYECKOM TOKYMEHTAalUeH, TEXHUUECKUMHU
periaamMeHTaMy U nacopTaMH CBOEBPEMEHHO CO00IaeT
PYKOBOJICTBY O HEOOXOAUMOCTHU IPOBEIEHUS €T0
PEMOHTa ¥ MOJIEPHHU3AIINH.

3Harth:

— pOJIb, MECTO U 3HAYEHUE TEIUIOBBIX WHHOBALIMOHHBIX
TEXHOJIOTUI U 00OpYAOBaHUS B COBPEMEHHOH SKOHOMHKE,
COCTOSIHUE U NEPCIIEKTUBBI Pa3BUTHUSA;

— O0COOEHHOCTH  HCIIOJIb30BAaHMUSI  BO30OHOBISEMBIX
UCTOYHUKOB 3HEPTUU B HACTOSALIUX YCIOBUSX;

— OCHOBHbIE O0BEKTHI 3HepreTuku Poccuu, Ha ocHOBe
BO300HOBJISIEMbIX HCTOYHUKOB 3HEPTHUH;

— TpeOOoBaHUS SKOHOMHUHU TOIUIMBHO-PHEPIE€THUUECKUX
pecypcoB;

— mnepcnektuBbl pazputus TOC u ADC B Poccuu u
Yeuenckoit PecrryOmnukm;

— Ha3HAuUeHUWE W  COJEp)KaHWE NPHUHLUINNAIBHBIX
TEIUIOBBIX CXEM DJIEKTPOCTAaHIUMN Ha OPraHUYECKOM H
SIIEPHOM TOILIIUBE;

— OCHOBHBIE HKOHOMUYECKHUE NIOKa3aTeNx
CTPOMTENIBCTBA, OJKCIUIyaTalldd W PEMOHTA KOTEJbHBIX
YCTaHOBOK M MApOTE€HEPATOPOB.

YMmerh:
—  aHaJIM3UPOBATh HAYYHO-TEXHUYECKYI0 HH(OPMAIIHIO,
M3y4aTh OTEYECTBEHHBIH M 3apyOEKHBIN OMBIT B 00IacTH

MHHOBAIIMOHHBIX ~ TPOLECCOB  pa3BUTUSA  TEILIO- U
JJIEKTPOIHEPIETUKH;
— J1aTb  XapaKTEpUCTUKY TIOBEPXHOCTEH  Harpesa

KOTCJIBHBIX YCTAHOBOK U UX KOMIIOHOBKH;

— KJ'IaCCI/I(I)I/ILII/IpOBaTB KOTCJIbHBIC YCTAHOBKH n




MapoBBIE KOTJIbI U 00JACTH UX IPUMEHEHMS,;

—  OCYWIECTBIATH MOHUTOPHHT paborel TOC 1o
OCHOBHBIM IapaMeTpaM, MOHHUTOPUHI BHOPALIMOHHOTO
TOPEHUs B KaMepe CropaHus;

— TPUMEHSTh COBPEMEHHBIE METOJBl PACHIMPEHUS
TOC B YCIIOBUSX SHEpProcoepekeHus U
3HeprodpPeKTUBHOCTH;

— IPUMEHATh METOJIMKM yBennueHus pecypea ['TY;

— YCTaHaBIMBATh PEXKHMBI PACTONKH KOTJa M MyCKa U3
Pa3IMYHBIX TETUIOBBIX COCTOSTHUH.

Baanern:

— HaBBIKAMH aHanmu3a JUTEpaTyphl o
paccMaTpuBaeMoOM TEMATHUKE;

— METOAMKON IUIAHUPOBaHMUSA pabOT IO KOTEIbHOMY
00OpYJIOBaHUIO U Y4YacTBOBATh B IPOBEICHUU IIJIAHOBBIX
UCTIBITAHUN TEXHOJIOTHYECKOTO 000PYIOBaHUS;

— CTPYKTYpOM ympaBieHus 3uepretuxoi Poccuu;

— NIPUHIUNHAIBHBIMH cXeMamH 3Heprotioko TOC u
ADC;

— METOJIOM  pemlieHusi mpodiieM  BUOPAIMOHHOTO
TOpPEHUS B KaMepax CropaHus MHAYCTPUAIbHBIX TYpOUH.

— 0COOEHHOCTSIMM MHHOBAIIMOHHBIX TEXHOJIOTMYECKHX
cxem ADC;

— uH(popmanueldl MO WHHOBAIIMOHHBIM TEXHOJIOTUAM
pa3paboTKK M IKCIUTyaTallMM Ta30TypOMHHBIX YCTAaHOBOK B
Poccun u B mupe;

— crmoco0amH TOBBIIMIEHUS TEIJIOBOM 3KOHOMUYHOCTH
TOC n ADC;

— MeToJ/laMU MHHOBAallMOHHON U 3((EKTUBHOMN 3alllUThI
(yHI1aMeHTOB TypOoarperaToB OT BUOpaIuil.




4. O0beM AUCHMILVIMHBI M BUJbI Y4eOHOH padoThl

Taoaumna 2
Bcero Cemectpbl
Bun yueOHo# padoThI yacos/ 3a4.e/. 2

0D0 0D0
KonrakTHas padora (Bcero) 36/1 36/1
B ToMm uncie:
Jlexuuu 18/0,5 18/0,5
[TpakTHYecKHe 3aHATHS 18/0,5 18/0,5
CeMuHapbl
JlaGopaTopHbie pabOThI
CamocrosiTeIbHas padoTa (Bcero) 72/2 72/2
B Tom uucre:
Kypcosast pabora (mpoexr)
Pacuerno-rpaduueckue paboTsl
TP
Pedepatsl
Jlokmagsl
IIpesenTaunu
U (unu) opyeue 6udvl camocmosmenbHol pabomwi:
[TonroroBka k 1a00pPaTOPHBIM paboTaM
[ToaroToBka K MPakKTUYECKUM 3aHATHIM 36/1 36/1
IToaroroBka K 3a4eTy 36/1 36/1
IToaroroBka K 3K3aMeHy
By npomMeKyTO4YHOM aTTecTaluu
Bua oruernocTn 3auer 3ader
OBIas Tpy10eMKOCTh BCEI'O B yacax 108 108

BCEI'O B 3a4.
AUCHUILIMHBI 3 3
eIMHUIAX




5. Conep:xanue TUCIHUIIUHBI

5.1 JlekuMOHHBIE 3aHATHSA

Taoaumna 3
o HaumMeHoBaHHne
I /;1 pa3aena Conep:xkanue pasaena
JUCIHIINHBI
1 2 3
AHalM3 HOBBIX TEHACHIIMH, XapaKTEPU3YIOIIUX MHUPOBYIO
9KOHOMUKY. Pe3yIbTaTUBHOCTh HAyYHO-TEXHHUYECKOTO Mporpecca .
KoHKYpEeHTOCTIOCOOHOCTH BBIITYCKAEMOM MPOTYKIIUU U MHHOBAIIHU.
Yckopenue HayYHO-TEXHUYECKOTO nporpecca.
CoBeplIeHCTBOBAaHUE ITPOU3BOACTBEHHOTO MPOIECCa, KaJIpOBOro
MOTeHIIUana, pecypcHoil 0a3pl. OCHOBHBIC MOHSITHS WHHOBAIIUU.
VupaBnenue  uHHOBamusMu.  CTpaTernueckass  HWHHOBATHKA.
WNunoBanuonHas aesarenbHOCTh. [IpenMer u MecTo ympaBieHHUS
OCHOBHBIE ITOHATHUA U
0J1b UHHOBAIlUU B MHHOBATTHAMI.
1 IC)T Ve Knaccudukanus MHHOBAIIMOHHBIX MPOIIECCOB U MPOIYKTOB.
I 12)31]/1313}(])2[ . Hayuno-Ttexnuyeckoe pa3Butue U nuHHOBaIMH. [101X01bI K OIIEHKE
p WHHOBAallMOHHOTO  IOTCHIMANA.  J(MarHOCTMYEeCKWA  aHaIu3
WHHOBAIIMOHHOMW cpezpl opranu3anmu no meroxy SWOT- ananu3a.
Pe3ynbTaTuBHOCTH HAYYHO-TEXHHUYECKOTO rporpecca 51
3¢ GeKTUBHOCTH HOBOBBeACHUH, (3PPEKTUBHOCTHIO MHHOBAIIHIA) B
(dhopMe BHEpEHUS HOBBIX MPOYKTOB M TeXHOIOTUH. HHOBaIMK U
YBEJIMYCHUE BAJIOBOIO BHYTPEHHETrO NpPOAyKTa. VIHHOBamuu u
HOBBIE (DOPMBI OpraHHU3AIMHU MPOU3BOACTBA TPYyJa, OOCITYKUBAHHUS
Y yIIpaBJeHUs, BKIItOUas HOBbIE (DOPMBI KOHTPOJIS, YI€Ta, METO/IOB
TUTAaHUPOBAHMS, aHAIH3A.
NHHOBalIMOHHAST 1 HAYYHO-TEXHUYECKas TIOJIUTUKA B YHEPTETHUKE.
[Ipuopurernsle  pemeHuss 3agad  cTparerun  Poccun 1o
dopMupoBaHUE U .
— HarpaBJieHUsAM «DHEpPreTUKa U dSHeprocoepekenue’;
P . «TennmosHepreTuka v 3MEKTPOIHEPreTUKa";
2 WHHOBAIMOHHOM " o ".
S nepHO-TOTUIMBHBIN LUK H aToMHast SHEepreTuka';
CHCTEMBI B chepe "Tennocuabxenune",;
sHepreTuku PO !
P "Bo300HOBNIIEMbIE HUCTOYHUKM DHEPrUU W MECTHBIC  BHJIBI
TOIINBA'".
DHepreTUYECKrue MPOU3BOACTBA U UX (DYHKITHH.
TelioBbIe CocTtosiHHE U TIPOOIEMBI YHEPTONPOU3BOICTBA.
HHHOBALMOHHbIE TennoBble 3JEKTPUUYECKHE CTAaHIWU, OJIEKTPUUYECKUE CTaHIUH;
3 TeXHONOMIH 1 Oco0eHHOCTH TTPOU3BOJICTBA ITEKTPHUUECKON YJHEPTHH.
Pons TOC u ADC B ynOBIETBOPEHHHM NOTPEOHOCTEH CTpaHbI B
obopynoBaHue . 9
3IEKTPUUYECKOMN U TETJIOBOM YHEPTHUU.
OCHOBHBIE COBpEMEHHBIE TeHIeHINnH pa3Butus TOC.
COBDEMEHHOE OronuTenbHbIE KOTENbHBIE; CXEMbI KOTEJIBHBIX YCTAHOBOK;
P [TapoBast KoTenpHAsT YCTAaHOBKA,
4 | cocTtoaHue
TexHONOTUYeCKHe CXEMbl MPOU3BOJCTBEHHBIX OTOINUTEIbHBIX
KOTJIOCTPOEHUS

KOTCJIbHBIX.




CocTaB U CXEMEI

Crpyxtypa obopynoanus TOC (TOL).
CocraB u cxemsl noctpoenus TOC.
BonotpyOHbIE KOTJIBI-TAPOT€HEPATOPHI.

5 | mocTpoeHUs
. [TapoBbie TypOuHsbl; TypOoreneparopsi;
TEIUIOBBIX CTaHLIMM
KomnionoBka riiaBHoro kopiyca TOC.
DHepreTuka Kak METOJ MOJAEPHU3ALNN POCCUNCKON SKOHOMUKH.
HayuHble nccnenoBaHus B 3JIEKTPOIHEPIETUKE.
I —— I'enepanus 37€KTpOIHEPrUU OCMOTHYECKUMHU CTAHIUSMHU.
AnbpTepHAaTUBHAS DJHEPreTHKA. OJIEKTPOTEXHOJOruH. TexHosorun
SHEPreTUKE U
6 ABB u IBM. UHHOBanuum 10O JIMHUU 3JEKTPOIHEPTreTHKU.
JNEKTPOTEXHUKE
Mob6uibHble TpaHchopmaTopbl. HoBoe B kaOenbHBIX TEXHOIOTHUSX.
Hanorexnomorun B Mmerpo. OnroBosiokHO. MHHOBanmoHHbIE
pemieHust U pa3pabOTKU 3apyOekHbIX KommaHui. YacTHoe
MHBECTUPOBAHUE.
Metomsi Hcnonp3oBanue TeIoBbIX akkyMyrsiTtopoB Ha TOC, TOL;
[loBpiienne maneBpeHHocTh TOC 3a cueT aKKyMYJIHPOBAHMUS
aKKyMYJINPOBAHHUS
! Teria U PPEOHOBEIC TelLa,
p ®peoHOBBIE TEXHOJIOTHU Ha TOC. ®peoHOBBIE
texHoaoruu Ha TOC o
tepMoTpanchopmaTopsl. CxeMbl (ppeoHOBbIX TexHonorui Ha TOC.
Temorenepanyst Ha OCHOBE JPEBECHOro TolulMBa. lIpumeHeHue
[Ipumenenune HOPMHUPOBAHHBIX BUJAOB JPEBECHOro TOIIMBA. lcnonp3oBaHue
[POMBIILIEHHBIX JPEBECHOTO TOIUIMBA JUIsl BBIPAOOTKU AHEPruu. OIbIT OTEUECTBEH-
8 | OBITOBBIX OTXO/OB U HOW OMOPHEPreTUKU Ha JpeBeCHOM ToluiMBe. IlenneTHble KOTIIBIL.
AOpeBecHoro tommBa | TorunBHas mena. CocTtaB ra3oB U TEIUIOBOM OajlaHC IPU MUPOJIU3E
Ha TOC JPEBECHHBI.
Manas pacnpezenenHas sHepreTuka. CocTossHUE Mallon
SHEPreTHKHU Ha CErOIHS;
Manas bappeps! 11 ”THHOBALIMOHHOMW JESITEIBHOCTH B MaJIOW DHEPIETHKE;
pacnpesesneHHas BuyTpukopnopaTUBHBIE CTapTallbl B 00JIaCTH MalOil SHEPTeTUKH;
9 | sHepretuka —HOBBIH | CyOcuanpoBaHUE U OTCYTCTBUE KOHKYPEHIIMH B MO
BEKTOD pa3BUTHUS SHEPreTHKE;
reHepanuu VYnpaBiieHne 3HaHUSMU OCHOBA MaJlOil DJHEPTETUKE;
KomnabopaTuBHbIE CETH KaKk OCHOBa MHHOBALIMOHHOM
JESTEIBHOCTH B MAJIOW YHEPIETHKE.
Cy1ecTByomyie TeXHOJIOTUU BOIOTIOATOTOBKHY;
[IpoTHBOTOYHOE HOHUPOBAHKE M 00ECCOIMBAHNE HA OCHOBE
MeMOpaHHBIX METOJIOB;
CoBpeMeHHBIE MarnoarperarHsie MeMOpaHHBIE TEXHOJIOTHH;
10 | TexHomoruu KombuHrpoBaHHEIE MEMOPaHHO-HOHOOOMEHHBIE CXEMBI;

BOJIOIIO/ITOTOBKH Ha
ToC

[Tpumep BHeApeHNE HOBBIX TEXHOJIOTUI BOIOMOATOTOBKU
(oOpaTtHOTO OCMOCa) Ha aeicTByromie TOC;

[IpakTudeckas peanusaiysi MPOTUBOTOYHON TEXHOJIOTHH HOHHOTO
obmeHa; 3apy0OeKHbIe TEXHOJIOTHH IO CXeMe MPOTHBOTOYHOTO
MOHHOTO 0OMEHa.




5.2 JIaGopaTopHble 3aHATHSA (HE IPEIYCMOTPECHBI)

5.3. IIpakTnyeckue (ceMUHAPCKUE) 3aHATHS

Taoauna 4
Ne HaumenoBanme pa3jaena
Coaep:xanue pa3jena IMCHUILIUHBI
n/n AUCHMILINHBI
[IpakTuueckoe 3anstue Nel
1 TexHonorus ropHOBOM ra3u(puKanny TBEPAOTO TOILIUBA C

BBICOKOTEMITEPATYPHOU OYMCTKOW CHHTE3-ra3a,
paspaborannas BTU mist ucrionb3oanwms B [1T'Y

[IpakTrueckoe 3ansTue Ne2
2 CHIKEeHHE SMUCCUH OKCHJIOB a30Ta MPU BHEAPEHUH Ha
KOTJIaX TEXHOJIOTMYECKUX METO/IOB

[IpakTuueckoe 3ansaTue Ne3
3 [TputeyroNbHBIE MOIIIHBIE SHEPTOOIOKHY Ha
cynepkputrueckue napamerpsl napa (30 Mlla, 600/620 °C)

[Ipaktuueckoe 3anstue Ned

4 1. OnTumanbHas TEXHOJOTHS HCTIOIB30BaHUS TOPIOYUX
CJIAaHIIEB B YHEPTETHKE

5 2. TexHOMOTHs HIUPKYIUPYIOIIETO KUTISAIIETO CI0s B
YHEPreTHUYECKUX YCTAaHOBKAX.

6 WuHOBaIMK B SHEPreTHKE U [Ipaktnueckoe 3ansitue Ne5

AIEKTPOTEXHUKE 1.MluHOBanuu Ha cayk06e 6e301macHOro ra30CHa0KEeHUs

2. BHenpeHue HHOBAIIMOHHBIX TEXHOJIOTUN TTPH

7 razuukanuu 0ObEKTOB - AKTyaJIbHOE HAIIpaBJICHUE

nestenbHocT OAQO «llenzarazudukanusy.

[IpakTueckoe 3ansaTue Ne6
YMHBIE 37€KTPOCTAaHIIMKY — IIUPPOBOE OyayIIee SHEPIreTUKH

9 [IpakTnueckoe 3ansatue Ne7 LludpoBbie SKOCUCTEMBI

[IpakTnueckoe 3anarue Ne§
10
WNunoBamun B moctpoenuu TOL]

IIpakTnueckoe 3anarue Ne9
11 OcHOBHbIE TEH/IEHIIUU B YIIPaBICHUH HHHOBAIIMOHHOM
NesTeNbHOCThIO (MUPOBOW OMBIT)

[IpakTnueckoe 3ansaTue NelO Mcropust pa3BUTHS SHEPTETUKU
u TOK Yeuenckoit PecryOnuku. 3aciaymmBanue u
obcyxaenne peepatuBHOr0 MaTepuasa, IpeaCcTaBICHHOTO
MarucTpaHTaMH

12




6. CamocrosiTesibHAsi padoTa MATMCTPAHTOB IO IMCIUIIMHE
6.1 Borpochl 1J11 cCAaMOCTOATEILHOT0 U3Y4Y€eHUS

Tadauua 5
Ne
o/ TeMbl AJ151 CAMOCTOSITEILHOTO U3Y4YeHUSA
1 Oco0eHHOCTH UCTI0NIB30BaHMs BO3OOHOBIIAEMBIX HCTOYHUKOB SHEPIUU B HACTOSALIMX
YCIIOBUSIX.
5 [TporpamMMsbl pa3BUTHs U 3aKOHOJATENIbHbIE aKThl IpaBUTENbCTBA PO B obsacTu
SHEPIeTHKHU U TOILUTMBHO-YHEpreTHuYecKor 0a3bl cTpanbl. [Iman I'ODJIPO.
Bompockl skoHOMMM TOIUIMBHO-3HEpreTnyeckux pecypcon. Pons TOC u ADC B
3 | yIoBIE€TBOpEHHH MTOTPEOHOCTEN CTPAHBI B AIEKTPUICCKON U TETUIOBOM SHEPTHUU.
OcHoBHbIE cOBpeMeHHbIe TeHAeHInH pa3BuTus TOC.
4 Posnb poccuiickux yyeHbIX B Pa3BUTUU KOTEIbHOM TEXHUKHU, TEILIO- U
3JIEKTPOIHEPreTUKU B MUPOBOM MacIITabe.
5 Crpykrypa ynpasienus sHeprerukoit Poccuu. Ilepcnexktussl pazsutuss TOC u ADC B
Poccun u Yeuenckoit Peciyonuku. Cocrosinue sHepreTuku YeueHnckoit Pecryonmku.
6 OcHoBHble 3k0HOMUYeckue nokazarenu TOC m ADC, 3arparbl Ha CTPOUTEIBLCTBO,
CPOKH OKYITa€MOCTH 3JIEKTPOCTAHIIUI. DHEpreTuyecKue pecypcsl. I'paduku Harpy3ox.
7 Knaccugukaiuss aToMHBIX 3JEKTPOCTAHIMHA IO THUIy YCTAaHOBJIEHHOIO pEaKTopa:
OJIHOKOHTYPHBIE, IBYXKOHTYpHBIE U TpeXKOHTypHbIe. AToOMHBIE ATOIl n ACT.
PexxuMbl paboThI KOTJIOB MPOMBIIUIEHHBIX Npeanpuatuil. CTanmoHapHbie U
8 | HecTanMOHAapHBIE PeKUMBI pa0OTHl B JHAana3oHe JOIMYCTHMBIX Harpy3ok,
CTaTUYECKUE U JUHAMHUYECKHUE XapaKTEPUCTUKU KOTJIOB.
9 OcHOBHbBIE 5KOHOMUYECKHE MOKA3aTENN CTPOUTEILCTBA, SKCITyaTalluil U pEMOHTA
KOTEJIbHBIX YCTAaHOBOK M ITAPOTE€HEPATOPOB.
10 OcHOBHBIE 2KOHOMUYECKHUE MTOKA3ATEIN CTPOUTEILCTBA, KCILTyaTallud U PEMOHTA
KOTEJIbHBIX YCTaHOBOK.
AHann3 COBpEMEHHOT'O COCTOSIHUS U TEHJIEHIIMHU Pa3BUTHSI KOTIOCTPOCHHUS.
11 | OcHoBHBIE HaMPaBIEHNs OBBIMIEHHS SKOHOMUYHOCTH PabOTHI KOTEIBHBIX YCTAHOBOK,
NEPCIEKTUBBI PA3BUTHUS KOTEJIbHOW TEXHUKH MPOMBIIUIEHHBIX IPEANPUATHH.
12 MuHoBanmoHHas U 3 QpeKTUBHAs 3a1MTa GyHAaMEHTOB TypOoarperaroB oT BUOpaluii.

JluHamuueckoe Bo3aeicTBre TypOoarperara Ha HeCyIine KOHCTPYKLUH.




6.2 Tembl pedepaToB:

1. | Ponb, MecTo 1 3HaYEHME TEIIOBBIX HHHOBAIIMOHHBIX TEXHOJIOTUH U 000pYy10BaHUS B
COBPEMEHHOM YKOHOMMKE, COCTOSHUE U IIEPCIEKTUBBI Pa3BUTHS

2. | Ilpegmer 1 MeCTO yIipaBJICHHUs] HHHOBALIUSMH.

3. | Crparernyeckast uHHOBaTuKa. OOBEKTH! YIPABICHUS B YIIPABICHUY HHHOBALIUSIMH.
CyOBbeKThI yIIpaBJIeHUs B YIPABICHUN HHHOBALUSIMU.

4. | Crparernuyeckas MHHOBAaTHKA.

5. | Knaccugukaius ”HHOBallMOHHBIX POLIECCOB U MPOJIYKTOB

6. | Hay4yHo-TexHMYeCcKO€ pa3BUTHE U MHHOBAILIUU

7. | Ilogxonpl K OLIEeHKE HHHOBALIMOHHOI'O OTEHIMAJIa

8. | [lnarHocTuyeckuii aHanM3 MTHHOBAIIMOHHOMW Cpe/bl opranu3auu mo merogy SWOT-
aHaJIn3a

9. | OcuoBHoii nepeuens HUP

10. | TpaauuuoHHBIE M HETPAAULIMOHHbBIE HCTOYHUKH SHEPTUHU U nosuTrka PO B obnactu
UX HUCIIOJIb30BAHMUSI

11. | CoBpemenHas kiaccupuKaus BO30OHOBISIEMbIX HCTOUHUKOB 3HEprun. OCHOBHbBIE
00BeKTHI 3HepreTuku Poccuu, Ha 0CHOBE BO300OHOBIISIEMBIX
VICTOYHUKOB SHEPIHH

12. | OcobeHHOCTH HUCITOJIE30BaHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU B HACTOSIIIHX
YCIIOBUSX

13. | IlporpaMMsbI pa3BUTHS U 3aKOHOAATEIBHBIC aKThI TpaBUTENbCTBA PD B obmactu
SHEPreTHKHU U TOIUIMBHO-3HepreTuyeckoil 06asel crpansbl. [Inan FODJIPO

14. | Bonpockl 5KOHOMHH TOIIMBHO-3HEPreTHUECKUX PECYPCOB

15. | Pons TOC u ADC B y10BIETBOPEHUH TOTPEOHOCTEN CTPaHbI B AJIEKTPUUECKON U
TEI10BOM 3Heprun. OCHOBHBIE COBpEMEHHBIE TeHIeHIIMU pa3BuTHs TOC

16. | Ucropus pa3BUTHS i COBPEMEHHOE COCTOSIHHE KOTIOCTPOSHHS TSI HY KT
IIPOMBIIIJIEHHON TEIUIO3HEPTETUKH, KOTJIIOCTPOUTEIbHBIE 3aBOJIBI

17. | Ponb poccMMCKMX yuY€HBIX B pPa3BUTUM KOTEJIbHOM TEXHUKH, TEIJIOo- H
3JIEKTPOIHEPTETUKU B MUPOBOM MacIuTabe.
CrtpykTypa ynpasieHus sHepreTukoi Poccuun

18. | Ilepcnextussl pazButuss TOC u ADC B Poccun n Yeuenckoit Pecniyonuku. CoctosiHue
sHepreTuku YeueHckoi Pecniybnuku

19. | OcHoBHbIe sKOHOMUYeckue nokazaTenu TOC u ADC, 3aTpaTsl Ha CTPOUTENHCTBO,
CPOKH OKYIA€MOCTH 3JI€KTPOCTaHIIMIl. DHepreTuyeckue pecypcesl. I'paduku Harpy3ok

20. | OcobGeHHOCTH U KOHCTPYKTHUBHOE 0(OPMIIEHHE MTAPOBBIX KOTJIOB MPSIMOTOYHOTO
JIEUCTBHSI, C €CTECTBEHHOW M NPUHYIUTEIBHON HUPKYIISIUEN

21. | XapakTepuCTHKa IOBEPXHOCTEH HarpeBa U MX KOMIIOHOBKA. [1apoBoIsIHOIM,
TOIUIMBHBIN, I'a30BbIM U BO3YIIHBIA TPAKTHI

22. | Knaccugwukaius mapoBbix KOTI0B U oonactu ux npuMeHenns. [ OCTsI Ha KOTIIBL.
OHEPreTU4ecKue KOTIIbl, BBITYCKAEMbIE OTEYECTBEHHBIMH 3aBOIaMU

23. | DaeMeHTHl IPUHIUITAATBHBIX TETIJIOBBIX CXEM.
Ha3nauenue u conepkaHue NPUHLIMIIAAIBHBIX TEIJIOBBIX CXEM JIEKTPOCTAHIIMI Ha
OpPraHUYECKOM U SIEPHOM TOILJIUBE

24. | IlpunnunuanbHble cxembl 3Heprooaokos TOC u ADC. LupkynsauroHHbIE KOHTYPbI
ADC. leasparopsl 1 utatenbHas ycranoBka. Hacocst TOC u ADC. YcnoBHbIe
0003HaueHMst 000py/I0BaHUS U TPYOOIIPOBOJIOB

25. | CoBpeMeHHBIE pereHepaTUBHBIC H CETEBBIC ITOIOTPEBATEH U CXEMBI MX BKITFOUCHUSI.
CxeMbl MOIEpHU3ALIMU PHEPTOYCTaHOBOK

26. | I'enepanus 37€KTPOIHEPIrMH OCMOTHYECKUMH CTaHLIUSAMHU.

27. | AnpTepHaTHBHAs dHEpreTUKa. JnekTporexHosoruu. Texnonoruu ABB u IBM.




28.

I/IHHOBaI_[I/II/I 110 JIMHUU 3JICKTPOSHCPICTUKH.

29. | Temnossie cxembl ADC. Oco0eHHOCTH HHHOBAIMOHHBIX TEXHOIOrMUecKknx cxeM ADC

30. | [TapoTypOuHHBIE CXEMBI JIEKTPOCTAHIINH, paOOTAIONINX HA SIJICPHOM TOILTUBE

31. | Knaccudukanus aToOMHBIX 3JIEKTPOCTAHIIUH 110 TUITY YCTAHOBJIEHHOTO peakTopa:
OJTHOKOHTYpHBIE, IBYXKOHTYPHBIE U TPEXKOHTYPHBIE

32. | Atomubsie ATOI[ u ACT. MHHOBanMOHHAs TEXHOJOTHS pa3pabOTKU U AKCILTyaTaliu
ra3oTypOMHHBIX YCTAaHOBOK B MUpE

33. | MobunbHbie TpaHnchopMaTopbl. HoBoe B KaOEIHHBIX TEXHOJIOTHSIX.

34. | HanorexHonoruu B MeTpo. ONITOBOJIOKHO.

35. | iHHOBanMoOHHBIE peHIeHUs  pa3padOTKU 3apyOeKHBIX KOMIIAHUH.

36. | XapakTepuCTUKM U  KOHCTPYKIIMM MHHOBAllMOHHBIX  KOTJIOB HOBOTO THUIIA.
ITonroroBKa K MycKy U IycK KOTEJIBHOI'O arperara

37. | PexxuMbl pabOThI KOTJIOB MIPOMBIIIICHHBIX NpeAnpusaTuii. CTalroHapHbIe U
HECTallMOHAPHbIE PEXUMBI pa0OTHl B JMANa30HE JOMYCTUMBIX Harpys3ox,
CTaTUYECKHE U TUHAMHUYECKHUE XapaKTEPUCTUKU KOTJIOB

38. | PexxuMmbl ocTaHOBa M cOpOca Harpy3KH KOTia. PeXKUMBI pacTONKH KOTJIA H ITyCKa U3
Pa3IMYHBIX TETUIOBBIX COCTOSIHHM

39. | JomycTumbie CKOpocTH cOpoca u Habpoca JaBlieHus B OapabaHHOM TapOBOM KOTJIE.
Opranuzaiys yrnpaBJieHHs KOTIaMI

40. | CoBpemenHbie MeTObI pactperust TOC B yCIOBUSIX SHEProcOepeKeHUS U
sHeprod(peKTHBHOCTH

41. | Pacmupenue qeiCTBYIOIIEN AIEKTPOCTAHLIMU KaK CII0CO0 OJJHOBPEMEHHOTO PEIICHUS
3aJjau MOJICPHU3ALINY U YIYUIIICHHUsS €€ O0IIHUX YHEPTeTUYECKUX MOoKa3aTesei

42. | Buasl pacuimpenus AeCTBYIONMUX IEKTPOCTaHIIMM. DHepreTndeckas 3QpeKTUBHOCTD
IIPUCTPOMKH M HAJICTPOUKHU

43. | OCcHOBHBIE SKOHOMHYECKHE MTOKa3aTeIN CTPOUTEIbCTBA, HKCITyaTal[iil U PEMOHTA
KOTEJIbHBIX YCTAaHOBOK. AHAJIN3 COBPEMEHHOI'O COCTOSIHUS ¥ TEHACHIIMM Pa3BUTHUS
KOTJIOCTPOCHHUS

44. | OcHOBHBIE HAIIPaABJICHUS MOBBIMICHUS] SdKOHOMUYHOCTH pabOThl KOTEIBHBIX YCTAaHOBOK,
NEePCHEKTHBBI Pa3BUTHUS KOTEIbHON TEXHUKU NPOMBIIIJIEHHBIX TPEANPUITUN

45. | OCHOBHbIE SKOHOMHYECKHE MTOKA3aTEIN CTPOUTENBCTBA, IKCITyaTallil U PpEMOHTA
KOTEJIbHBIX YCTAaHOBOK M IapOr€HEPATOPOB

46. | CrtocoOs! oBBIICHHS TeTI0BOM 3koHOMUYHOCTH TOC 1 ADC. HavanbpHbIe U
koHeuHble nmapamerpsl napa Ha TOC u ADC. ConpshKeHHbIE TapaMETPhI

47. | YactHoe nnBectrpoBanue. Vcronp3oBanne TeIIOBBIX akKymyssitopoB Ha TOC, TOII;

48. | IIpumepsl MOIEpHU3ALIMY M MHHOBALIMOHHBIX BHEJIPEHUI HAa KOTEIbHBIX YCTAaHOBKAX,
TOC u ADC

49. | Poct ycranoBineHHO# MomHOCTH Y perroiickoii [ POC. MukpoTypOHHHBIE yCTaHOBKH

50. | ITobrmenne MmaneBpeHHOCTH TOC 3a cUeT aKKyMYJIMPOBaHUS TEIUIA;

51. | ®peonosrie TexHOJorMU HA TOC. OpeoHOBBIE TEPMOTPAHCHOPMATOPHI.

52. | Cxemsl ppeoHoBbIX TexHONMOrHi Ha TOC.

53. | Temnorenepanus Ha OCHOBE JIPEBECHOTO TOILIHBA. [[puMEeHeHNe HOPMUPOBAHHBIX
BUJIOB JIPEBECHOTO TOILJIMBA.

54. | Ucnonb3oBaHue JpeBECHOTO TOMJIMBA JJIsl BBIPAOOTKH SHEPTHH.

55. | OnBIT OTEYECTBEHHON OMOYHEPTETHKHU Ha APEBECHOM TOTUIMBE.

56. | Ilennernsle koTibl. TonmuBHAas mena.

57. | CocraB ra3oB M TEIJIOBOM OaJlaHC MPU NUPOJIU3E TPEBECUHBI.

58. | bapbepsl 1151 MHHOBAIIMOHHOM IEATETLHOCTH B 0071aCTH MaJIol M pacrpeieIeHHOM
SHEPTreTUKU

59. | BHyTpHKOpHOpaTUBHBIE CTAPTAIbI B 00IaCTH MaJIOW U paclpeieIeHHON YHEPTeTHKU

60. | CyOcuampoBaHue U OTCYTCTBHE KOHKYPEHIIMH MaJlOl M pactpeiesIeHHON YHEPTreTUKHI

61. | KomraboparuBHbIE CE€TH KaKk OCHOBA MHHOBAIIMOHHOM NIEATEIILHOCTH MaJION U




pacupeneseHHON YJHEPIreTUKH.

62. | CymiecTByIoIMe TEXHOIOTUH BOIOTIOATOTOBKH;
63. | [IpoTHBOTOYHOE HOHUPOBAHUE M 0OECCONMBAHIE HA OCHOBE MEMOpPAHHBIX METOIOB;
64. | ManoarperarHbie MEMOpaHHBIC TEXHOJIOTHH
65. | KomOuHMpoBaHHBIE MEMOPAHHO-MOHOOOMEHHBIE CXEMBI,
66. | [Ipumep BHEAPEHHE HOBBIX TEXHOJIOTHI BOJAOMOATOTOBKH (0OpaTHOTO OCMOCa) Ha
nercrpytomeit TOC.
67. | Ilpaktuueckas peanu3anusi IPOTUBOTOYHON TEXHOJIOTUU HOHHOTO OOMEHa;
6.3. YueOHO-MeTOANYECKOE 0DecTieueHne CAMOCTOSITEIbHOI PadoThI
Jlureparypa:
1. KomsuioB A.C. Ilpomeccsl u anmapaThl IepeA0oBbIX TEXHOJOTHI BOJOMOATOTOBKH U UX

MIPOrpaMMHUPOBAHHBIE pACUEThI [ DNEKTPOHHBIN pecypc]: yueOHoe nocodue/ Konbios A.C.
OuxkoB B.®., YUynosa H0.B.— DnekTpoH. TekcToBbIe JaHHBIe.— M.: M3marensckuit jom
MDBU, 2016.— 222 c.— Pexum nocryna: http://www.iprbookshop.ru/55940.html.— 3bC
«IPRbooks»

DHeprocOeperarIme TeXHOJIOTHU B SHEPTeTUKE [ DNEKTPOHHBIN pecypc|: yueOHoe
nocobue/ by6enunkos A.A., bydenunkona T.B., I'npmun C.C., Ocunos /1.C., JlrotapeBuu
A.T'., Ilerpora E.B., Tepemenko H.A..— DnekTpoH. TeKcTOBbIC aHHBIE.— OMCK: OMCKHI
roCy/1apCTBEeHHBIN TeXHUYecKuil yuuBepcuret, 2017.— 142 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/78496.html.— 3BC «IPRbooks»

Marttonuna FHO.B. DnekTpocHabxenne noTpeduTesneil u pexxuMbl [ DIEKTPOHHBIN pecypc]:
yuebHoe nocooue/ Mattonuna 10.B., Kynpun b.U., XXunun b.B.— DnexTpoH. TeKCTOBbIE
narabie.— M.: U3marensckuit jom MOU, 2013.— 412 c.— Pexum jgocryma:
http://www.iprbookshop.ru/33191.html.— 3BC

butiokoB B.K. MlcTOUHNKY BTOPUYHOTO JEKTPONUTAHUS [ DNEKTPOHHBIN pecypc]:
yueonnk/ butiokos B.K., CumaukoB J[.C.— DnekTpoH. TekcToBble nanHbie.— M.: UHppa
Wnxenepus, 2017.— 326 ¢.— Pexum goctyna: http://www.iprbookshop.ru/68991.html.—
9BbC «IPRbooks»

AnbpTepHaTHUBHAs YHEPreTHKa Kak (PakTop MOJAEPHU3ALUN POCCUICKON SKOHOMHUKH.
TenneHunu 1 nepcrneKkTUBsI [ DIEKTPOHHBIN pecypc]: COOpHUK Hay4HbIX TpyaoB/ bopucos
B.H., Bynanos U.A., Bnagumuposa N.JI., I'ypses B.B., Imutpues A.H. [u np.].—
DNeKTPOH. TEKCTOBbBIE NaHHble.— M.: Hayunslit koHCYIbTaHT, 2016.— 212 C.— Pexum
nocryna: http://www.iprbookshop.ru/75112.html.— 3BbC «IPRbooks»

Hoznpenko I'.B. KommiekcHbIi sxcepreTuueckuii anaims 3Hepro6s10koB TOC ¢ HOBBIMU
TEXHOJOTUSIMU [ DIIeKTpOHHBIN pecypc]: monorpadus/ Hozapenko I'.B., [llunankos
I1.A.— DnexTpoH. TekcToBble AJaHHbIe.— HoBocubupck: HoBocubupckuit
roCy/lapCTBeHHBIN TexHU4Yeckuil yausepcuret, 2009.— 188 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/45100.html.— 3BC «IPRbooks»

Boponun A.W. CoBpemeHHBIE MPOOJIEMBI TETIOTa30CHAOKEHHST HACEIICHHBIX MECT U
MpeanpUATHI [ DNEKTPOHHBIN pecypc]: yuedHoe mocodue (Kype nekiuit)/ Bopounn A.U.—
DNeKTpOH. TeKCTOBBIC nanHble.— CtaBpononb: CeBepo-KaBkazckuii henepanbHbIA
yauBepcuteT, 2014.— 199 c.— Pexum mocrymna:
http://www.iprbookshop.ru/63223.html.— 3BC «IPRbooks»



7. OnleHOYHBbIE CpeCTBA

7.1. Boripochl K py0esKHbIM aTTeCTALMAM
Bonpochl K 1epBOMY_TeKYVIIIEMY KOHTPOJII0 0CBOEHHUS TN CUUILINHBI

1. | OcHOBHBIE NOHSTHSI HHHOBAIMH. Y IPaBI€HNE HUHHOBALIUSIMH.

2. | Crparernyeckass MHHOBaTHKa. VHHOBauMoOHHas nesTenbHOCTh. Ilpeamer u mecrto
yIpaBJIeHUs] HHHOBALUSMHU.

3. | Knaccuguxkaius MHHOBallMOHHBIX IPOLIECCOB U MPOJYKTOB.

4. | HayyHo-T€XHUYECKOE pa3BUTHE U MHHOBALIMU.

5. |Ilogxompl K OLIEHKE HMHHOBAIMOHHOIO IOTEHUMaNa. JIMarHOCTMYECKU aHaIn3
WHHOBAIIMOHHOHU cpebl opranu3anuu no merony SWOT- ananusa.

6. | Pe3ynbTaTHBHOCTH HAYYHO-TEXHHUYECKOTO Iporpecca u 3 (HEeKTUBHOCTh
HOBOBBeJICHUH, (3 (HEKTUBHOCTHIO MHHOBAIIWI ) B ()OpME BHEIPEHHUS HOBBIX
MPOAYKTOB Y TEXHOJIOTHIA.

7. | Ponb, MecTO ¥ 3HaUCHHE TEIJIOBBIX MHHOBAIMOHHBIX TEXHOJIOTUI U 000py10BaHUS B
COBPEMEHHOM SKOHOMUKE, COCTOSIHUE U IIEPCIIEKTUBHI PA3BUTHS

8. | TpaauuMOHHBIE U HETPAJULIMOHHbBIE HCTOYHUKH SHEPIrUu U nosmtrka PO B obnactu
UX HUCIIOJIb30BAHMUSI

9. | CoBpemeHHas kinaccu(uKanys BO30OHOBISIEMbIX UICTOYHUKOB 3HEpruu. OCHOBHBIE
00BEKTHI HepreTuku Poccnu, Ha 0OCHOBE BO30OHOBIISIEMBIX HCTOYHUKOB DHEPTUHU

10. | OcobeHHOCTH HCII0/Ib30BaHUS BO30OHOBIIIEMBIX HCTOYHUKOB SHEPTUU B HACTOSIINUX
YCIIOBUSAX

11. | IlporpaMMsl pa3BUTHS U 3aKOHOAATENbHbIE aKThl IpaBUTENbCTBA PD B obsacTu
SHEPreTHKHU U TOIUIMBHO-3HepreTuyeckoit 06assl crpansl. [lnan 'ODJIPO

12. | Bonpockl 5KOHOMHH TOIJIMBHO-3HEPIreTHUECKUX PECYPCOB

13. | Poas TOC n ADC B yI0BIETBOPEHUH MOTPEOHOCTEN CTPaHbI B 3JIEKTPUUECKOM 1
Ter10BoM 3Heprud. OCHOBHBIE COBpEMEHHbIE TeHIeHInH pa3BuTHs TOC

14. | Ucropus pa3BUTHS U COBPEMEHHOE COCTOSIHUE KOTIOCTPOSHUS [Tl HY KT
POMBIIIJIEHHON TETJIO3HEPTETUKH, KOTJIIOCTPOUTEIbHBIE 3aBO/IbI

15. | Ponb poccHICKMX yUEHBIX B Pa3BUTUU KOTEIbHOM TEXHUKHU, TEILIO- U
AIIEKTPOIHEPIEeTUKH B MUPOBOM Maciutade. CTpyKTypa yInpaBlieHUsI YHEPTeTUKOM
Poccuu

16. | IlepciextuBsl pazButusi TOC u ADC B Poccun n Ueuenckoit Pecryonmku. CoctosiHue
sHepreTuku YeueHckoi Pecrybmamku

17. | DHepretuka u s3HeprocOepexkeHue. TennosHepreTuka u 3JIEeKTPOIHEPreTHKA

18. | SlnepHO-TOIUIMBHBIN IIUKIJI U aTOMHAs SHepreTuka. TemiocHaoKeHue.

19. | DHepreTnyeckne MPOU3BOJCTBA U MX (PYHKIIUH.

20. | CocrostHre ® TpOONEMBI  SHEPronpou3BoacTBAa. (OCOOCHHOCTH  IMPOW3BOCTBA
IIEKTPUYECKON SHEPTUH.

21. | Poms TOC u ADC B ymOBIETBOpEHHH MOTPEOHOCTEH CTpaHBI B AIEKTPUYECKON W
TEIJIOBOM SHEPTUH.

22. | OCHOBHBIE COBPEMEHHBIC TeHICHIMH pa3BuTus TOC.

23. | OtonuTenbHble KOTENbHBIE; CXeMbl KOTEJIbHBIX YCTAHOBOK;

24. | IlapoBast KOTeNbHAass YCTAaHOBKA. [EXHOJIIOTUYECKHE CXEMBI MPOM3BOJICTBEHHBIX
OTONUTENIBHBIX KOTEJIbHBIX.

25. | OcHoBHBIC SKOHOMHYecKre TToka3aTen TOC u ADC, 3aTpaThl Ha CTPOUTEILCTBO,
CPOKH OKYIaeMOCTH 3JIEKTPOCTAHINI. DHepreTuyeckue pecypcesl. I'paduku Harpy3ok

26. | OCOOEHHOCTH ¥ KOHCTPYKTHBHOE 0(OPMIICHHE MAPOBBIX KOTIOB MPSIMOTOYHOTO
JICUCTBUS, C €CTECTBEHHON Y MPUHYAUTEIbHON UPKYJIAILIUEH

27. | XapakTepuCTHKa MOBEPXHOCTEH HarpeBa u MX KOMIIOHOBKA. [1apoBoasiHOI,




TOIUIMBHBIN, I'a30BbIA U BO3AYIIHBIA TPAKThI

28. | Knaccudukanus mapoBbix KoTi0B U 001acTu ux npumeHnenus. ['OCToI Ha KOTIIBL.
DHEpPreTUYeCKre KOTIIbl, BHIITYCKAEMbIE OTE€UECTBEHHBIMU 3aBOAMU

29. | DneMeHThl MNPUHIUIHAIBHBIX TEIUIOBBIX cXeM. HasHadeHne U cojaepxaHue
MPUHIUIIUAIBHBIX TEIJIOBBIX CXEM JJICKTPOCTAHLIMM Ha OPraHUYeCKOM M SIAECPHOM
TOILIVBE

30. | IIpunnunuansabie cxembl 3HeprooaokoB TOC u ADC. LupKynsunoHHbIE KOHTYPbI
ADC. Jleasparopsl u nutarenbHas yctaHoBka. Hacocsl TOC u ADC. YcinoBHbIe
0003Ha4YeHHsI 000PYAOBAHUS U TPYOOIIPOBOIOB

31 | CoBpeMeHHBIEC pereHepaTUBHbBIC U CETEBbIE MOJAOIPEBATEIH U CXEMbI UX BKIIIOUEHUSI.
CxeMbl MOJIEpHU3AIMU YHEPTrOYCTAaHOBOK

32 | [IpoGaema BUOpAITMOHHOTO TOPEHHS B KaMepax CrOpaHusl HHAYCTPUAIbHBIX TYpOUH
33 | 3mepeHus nmapaMeTpoB aKyCTHIECKOTO MOJIsl B Kamepe cropanus. OrpaHudeHus Ha
BbIOOP KOHCTPYKLIHMU U3MEPHUTEILHOTO 30H 12

34 | TectupoBaHue U3MEPUTETHHOTO 30Ha. MOHUTOPHHT BUOPALIMOHHOT'O TOPEHHUSI B
kamepe cropanus. O0paboTKa CUTHAJIOB BBICOKOYACTOTHBIX JATYNKOB JABJICHUS

35 | Temnosbie cxembl ADC. OcOOEHHOCTH HHHOBAIIMOHHEIX TEXHOJIOrnuecKux cxeM ADC
36 | [TapoTypOMHHBIC CXEMBI JIEKTPOCTAHIINH, paOOTAIONINX HA SICPHOM TOILTUBE

37 | Knaccudukanus aToMHBIX 3JIEKTPOCTAHIIUH 110 TUITY YCTAaHOBIEHHOTO pEaKTopa:
OJIHOKOHTYPHBIE, TBYXKOHTYPHBIC U TPEXKOHTYPHBIC

38 | Atromubie ATOL u ACT. VHHOBanmoHHAas TEXHOJIOTHsSI pa3pabOTKU U SKCILTyaTaluu
ra30TypOMHHBIX YCTAHOBOK B MUPE

39 | XapakTepuCTUKM U  KOHCTPYKIIMM MHHOBAllMOHHBIX  KOTJIOB HOBOTO THUIA.
[ToaroroBka K mMycKy M IMyCK KOTE€ILHOTO arperaTta

40 | Pexxumbl paboThI KOTIIOB MPOMBIIUIEHHBIX peanpusatuid. CTaimoHapHbie U
HECTallMOHAPHBIE PESKUMBI pAa0OTHl B JWAIa30HE JOMYCTUMBIX Harpys3ok,
CTaTUYECKHE U TUHAMHUYECKHUE XapaKTEPUCTUKU KOTJIOB

41 | PexxuMbl OcTaHOBA U cOpoca Harpy3KH KoTja. PeKUMBI pacTONKH KOTJIA U TTycKa U3
Pa3IMYHBIX TETIOBBIX COCTOSTHUI

42 | Ilpeamet u MecTO yrmpaBlieHUs] HHHOBAUAMU. [101X0/IbI K OIIEHKE HHHOBAIIMOHHOTO
noTeHmana. Haydno-rexHuyeckoe pa3BUTHE U MHHOBAIIMH.

43 | Ctparernueckast ”HHOBaTHKa. OOBEKTHI YIIPABIICHUS B YIIPABICHUH UHHOBAIUSMHU.
CyOBeKTHI yIpaBIeHUS B YITPaBICHUU WHHOBAIIASMH.

44 | JluarHOCTUYECKHUI aHaTN3 UHHOBAIIMOHHOMW cpeJibl opranu3anuu no meroaxy SWOT-
aHajam3a

O6pa3en 6uieTa K epBOMY TeKYIEMY KOHTPOJIIO 3HAHMIA 10 TUCHHILIHHE

MuHHCTEepCTBO HAYKH U Bbiciiero oopasosanust P@®
I'po3HeHckmii rocygapcrBeHHbIH HepTAHON TeXHMYeckuii yHuBepcuTeT UM. akaa. M.Jl. MWuInOHIIMKOBA
Hucruryr "IHepreruxn"
Kadenpa "Tennorexnuka u ruapaBiauka'"

Buaer Ne 1

TlepBuIN TEKVIIMIT KOHTPOJb 3HAHUN

I[I/ICLII/IHJ'II/IHaI «/HHOBALIMOHHEIEC YHEPIreTUUYECKUE TEXHOIOTHI)

Oco0EeHHOCTH UCHOJIH30BAaHMS BO30OHOBIIEMBIX HCTOUYHUKOB OHCPIvHU B HACTOAIUX YCIIOBUAX

Pone TOC u ADC B ynOBIETBOPEHUH NOTPEOHOCTEH CTpaHbI B 3JIEKTPUUYECKOH M TEIIOBOM
SHEPTHUH.

HCTOpI/IH pa3BUTHUA U COBPEMCHHOC COCTOSHUC KOTJIOCTPOCHUSA IJIA HYXKI HpOMLIH.IJIGHHOfI
TCIIIOOHCPTCTUKH, KOTJIOCTPOUTEIILHBIC 3aBO/IbI

3aB. kadenpoit «TenmoTexHuKa U THIPABIUKA T.b. O3upbaer




BOHQOCBI KO BTOPOMY TEKVIIIEMY KOHTPOJI0 OCBOCHUS TUCIIUIIJIHHBI

1. | Homyctumeie ckopoctu cOpoca naBieHus: B 6apabaHHOM MMapoOBOM KOTJIE.
Opranuzaiys yrnpapJjeHHs KOTIaMI

2. | CoBpemenHbie MeTo bl pacmupenus TOC B yCIIOBHIX SHEProcOepeKeHUs U
9HEeprod3pPeKTUBHOCTH

3. | Pacmupenue neicTByromei 3JeKTPOCTAaHIIMU KaK CIOCOO OHOBPEMEHHOIO PEIICHUs
3aJa41 MOJICpHU3AINH U YIYYIICHHS €€ OOIMX YHEPTeTHUECKUX MOKa3aTeeH

4. | Buasl pacumpeHus JeiCTBYIOUX 3JIEKTPOCTAHIIHNI: MPUCTpoiiKa (YCTaHOBKA HOBBIX
KOHJICHCALIMOHHBIX TypOOoarperaTos ¢ 00jee BbICOKUMHU HavyajabHbIMU ITapaMeTpaMHu
napa) ¥ HaJICTpOHKa ¢ YCTAaHOBKOM TypOUHBI O0Jiee BHICOKUX (IO CPABHEHHIO C
TypOUHaMH JIEHCTBYIOMINX 3JIEKTPOCTAHIINI) HAYaIbHBIX ITAPAMETPOB C
POTUBOAaBIEHUEM. DHepreTuyeckas 3p(HeKTUBHOCTh NPUCTPONKU U HAICTPOUKH

5. | OCHOBHBIE SKOHOMMUYECKHE NTOKA3aTEIH CTPOUTENBCTBA, IKCIUTyaTallul U PEMOHTA
KOTEJIbHBIX YCTAaHOBOK. AHAIIN3 COBPEMEHHOTO COCTOSIHUS U TEHACHIIUU Pa3BUTHUS
KOTJIOCTPOEHHUS

6. | OcHOBHBIC HaIIPABIICHUS MOBBIIICHHUS SKOHOMUYHOCTH PaOOThI KOTEIbHBIX
YCTaHOBOK, IEPCIEKTUBbI Pa3BUTHSI KOTEIbHONW TEXHUKH ITPOMBIIIJICHHBIX
NPEINPUATHI

7. | OCHOBHbIE SKOHOMMUYECKHE NTOKA3aTEeIN CTPOUTENBCTBA, IKCIUTyaTallul U PEMOHTA
KOTEJIbHBIX YCTaHOBOK M IAPOTE€HEPATOPOB

8. | Croco6s! nmoBeieHus TemnoBoii skoHoMuaHocTH TOC u ADC. HavanbHble n
KoHeuHble napaMmerpsl napa Ha TOC u ADC. ConpsikeHHbIE TapaMeTphbl

9. | Ilpomexxyrounslit neperpes napa Ha TOC u ADC. PerenepatuBHbIi MOJ0TPEB
KOHJIEHCATa ¥ MUTaTeIbHON BO/bl. ONITUMAaIbHOE PACIIPEIEICHUE PEreHEPATUBHOTO
10JIOTpeEBa

10. | Ilpumepsl MOJIEpHU3AIIMN 1 MHHOBAIIMOHHBIX BHEAPEHHUI HA KOTEIBHBIX YCTAHOBKAX,
TOC u ADC

11. | DHepreTuka Kak METOJ MOJEPHU3AIMH POCCUNCKON S5KOHOMUKH.

12. | HayuHble uccieoBaHusl B 3JI€KTPOIHEPTETUKE.

13. | I'eneparyist I€KTPOIHEPTHH OCMOTHYECKIMH CTAHIIUSIMHU

14. | AnpTepHaTHBHAs YHEPTETHKA.

15. | DnekrporexHonoruu. TexHnonorun ABB u IBM. MHHOBaIuu no tuHuN
AJIEKTPOIHEPT€TUKH

16. | MoOunbHble TpanchopMmaTopbl. HoBoe B kaOelnbHbBIX TEXHOJIOTHSX

17. | Hanorexnonoruu B MeTpo. OnToBosOKHO. IHHOBallMOHHBIE PELIEHUs U pa3paboTKH
3apy0eKHBIX KOMIaHUH. YacTHOe HHBECTUPOBAHUE.

18. | Ucnosib30BaHMe TEIUIOBBIX akKyMyIisiTopoB Ha TOC, TOI];

19. | IloBeimienne maneBpeHHOCTH TOC 3a cUeT aKKyMYyJIMPOBaHUS TEIUIA;

20. | ®peonossie TexHonoruu Ha TOC.

21. | Tennorenepauus Ha OCHOBE JIpeBECHOTr0 ToIIMBa. [[puMeHeHrne HOpMUPOBAHHBIX
BUJIOB JIPEBECHOTO TOTLJINBA.

22. | Mcrionp30BaHue IPEBECHOTO TOIUIMBA ISl BEIPAOOTKH dHeprun. ObBIT OTeYeCTBEH-
HOW OMOZPHEPreTHKH Ha IPEeBECHOM TOILJIHBE.

23. | llennernsie koTibl. TorumBHas 1mena. CocTaB Ta30B W TEIUIOBOM OallaHC TIpU
NIUPOJIU3E IPEBECUHBI.

24. | Manas pacnpenenenHas sHepreTrka. COCTOSHIE YHEPTeTHKH;

25. | bapbepsl 1151 MHHOBAIIMOHHOM JESITETbHOCTH B MAJIOM SHEPTeTUKE;

26. | BHyTpuKOprnopaTHBHBIE CTApTaIbl B 00JIACTH MaJIOl SHEPTETHKH;

27. | CyOcuaupoBaHue U OTCYTCTBUE KOHKYPEHIIMH B MAJIOH SHEPTEeTUKE;

28. | YnpaBieHue 3HaHUSIMHU OCHOBA MaJioi sHepreTuke. KomiabopatuBHble ceTn Kak




OCHOBA MHHOBALIMOHHOM JESATEIBbHOCTH B MAJIOM YHEPTETUKE.

29. | CymecTByronme TEXHOJIOTUH BOJIONIOATOTOBKH;

30. | [IpoTuBOTOYHOE HOHUPOBAHUE M 0OECCOMBAHIE HA OCHOBE MEMOPAHHBIX METOIOB;
31. | ManoarperarHbie MEMOpaHHBIC TEXHOJIOTHH

32. | KomOuHMpoBaHHBIE MEMOPAHHO-MOHOOOMEHHBIE CXEMBI,

33. | [Ipumep BHEAPEHHE HOBBIX TEXHOJIOTHUH BOAOIIOATOTOBKH (0OpaTHOIO OCMOCa) Ha
nercreytomen TOC;

34. | IlpakTtuyeckas peanu3ausi IPOTUBOTOYHON TEXHOJOTUU HOHHOTO OOMEHa;

35. | 3apyOekHbIC TEXHOJOTHH 110 CXEME IMPOTUBOTOYHOI'O HOHHOTO OOMEHA.

O0pa3sen Omi1eTa KO BTOPOMY TeKYLIeMY KOHTPOJII0 OCBOCHUS JUCIHUIIIMHBI

MuHHCTepCTBO HAYKH U BbIcLIero odpasosanus P®
I'po3HeHcKMi TOCYyJapCTBEHHBIN He(PTAHOM TeXHUYECKHI yHUBepcuTeT UM. akaj. M.JI. MuIMOHIIUKOBA
Hucruryt "JDHepreruxu"
Kagenpa "Temorexunka u rugpaBiauka’

Bujer Ne 1

BTopoil Tekymui KOHTPOJIb 3HAHUN

Z[I/ICLII/IHJ'II/IHEIZ «/HHOBAIIMOHHEIE YHEPIreTUUECKUE TEXHOJOTHI)

1. | llennetnpie komibl. TorumBHas 1mena. CocTaB Ta30B M TEIUIOBOM OajlaHC TPHU MHPOJIH3E
JIPEBECHHBI.

N

TpeboBanust CybcupoBaHye U OTCYTCTBUE KOHKYPEHIIMHU B MAJIO SHEPreTUKE;

3. | [IpoTBOTOYHOE HOHUPOBAHUE M 00ECCOIMBAHNE HA OCHOBE MEMOPAHHBIX METOJIOB;

3aB. kadenpoii «TemoTexHuKa 1 TupaBInKa T.b. O3upbaes

7.2 Boripocsl K 3a4eTy no aucuuniune «/IHHOBaIlMOHHbBIE YSHEPTETUYECKUE
TEXHOJIOTUUN»

1. | Ponb, MecTO 1 3HaY€HHE TETIJIOBBIX MHHOBAIIMOHHBIX TEXHOJIOTHI U 000pYA0BaHUS B
COBpeMeHHOI\/'I OKOHOMMUMKE, COCTOSAHUC U IICPCIICKTHUBLI PA3BUTHUA

[Tpeamer u MecTo yrnpaBiieHUsI MHHOBaUUsAMHU. CTpaTernueckasi MHHOBAaTHKA.
OOBeKTHI yIpaBiIeHUs B ypaBieHUH HHHOBaUAMU. CyOBEKThI yIpaBiIeHUs B
yIpaBJIeHUN HHHOBAIIUSMHU.

Knaccu¢ukaiius ”HHOBallMOHHBIX MPOLIECCOB U MPOIYKTOB. CTpaTernyeckas
WHHOBATHKa.

Knaccugukarus M”HHOBaIIMOHHBIX MPOLIECCOB U MPOIyKTOB. HayuHo-TexHHYecKoe
Pa3BUTHEC U HHHOBAIIUU. HO}IXO}ILI K OIICHKE€ MHHOBAIIMOHHOI'O ITOTCHIIHaJIa
JlnarHocTHUECKUI aHaIu3 HHHOBALMOHHOW cpeibl opranu3anuu no meroxy SWOT-
aHAJIM3a.

OcHoBHoli nepeuens HNP

2. | TpaguumoHHBIC U HETPAAUIIMOHHBIC HCTOYHUKH YHEPTHH U ronauTuka PO B obnactu
HUX HUCIIOJIb30BaHUA

3. | CoBpemenHas kiaccu(uKanys BO30OHOBIISIEMBIX HCTOYHUKOB SHEprur. OCHOBHBIE




00BeKTHI SHEepreTuku Poccuu, Ha OCHOBE BO300OHOBIISIEMBIX
HMCTOYHUKOB YHEPTUH

4. Crparernueckass MHHOBaTHKa. VHHOBalMOHHas neATenbHOCTh. IIpeamer u
MECTO YIPaBJICHUs HHHOBALIUSIMH.

5. | Knaccudukaius MHHOBaIIMOHHBIX IPOIIECCOB U MPOIYKTOB. HayuHo-TeXxHUYecKoe
pa3BUTHE U MHHOBALIUU.

6. | Bompochkl 5KOHOMUM TOIJIMBHO-HEPTETHUECKUX PECYPCOB

7. | Pons TOC u ADC B yIOBIETBOPEHUHU MTOTPEOHOCTEH CTPAHBI B AJICKTPUICCKON 1
Ter10BoM 3Hepruu. OCHOBHbBIE COBPEMEHHBIE TeHIeHIIUU pa3BuTus TOC

8. | Mcropus pa3BUTHA U COBPEMEHHOE COCTOSTHUE KOTJIIOCTPOEHUS JUIsl HYKA
IPOMBIIITIEHHON TEINIO3HEPTETUKH, KOTJIIOCTPOUTEIbHBIE 3aBO/IbI

9. | Pomp poccuHCKHX Y4Y€HBIX B Ppa3BUTUM KOTEJBHOM TEXHUKH, TEIJIO- U
AIIEKTPOIHEPTETUKU B MUPOBOM MaciiTade.
CtpyKTypa yrpaBiieHUs1 SHepreTukoil Poccuu

10. | [lepcuextussl pazsutus TOC u ADC B Poccuu u Yeuenckoit Peciybnuku.
Cocrosiane sHepretuku Yeuenckoi PecryOmmku

11. | Pe3yapTaTuBHOCTh HAYYHO-TEXHUYECKOIO Mporpecca U 3PPeKTUBHOCTD
HOBOBBEICHUH, (3P PEKTHBHOCTHIO MHHOBALIMI) B (hOpME BHEPEHHUS HOBBIX
IPOAYKTOB U TEXHOJIOTHH.

12. | OcobenHoCcTH ¥ KOHCTPYKTUBHOE O(POPMIICHHE TAPOBBIX KOTJIOB MPSMOTOYHOTO
JIeMCTBUS, C €CTECTBEHHON M IPUHYIUTEIbHON IIMPKYJIALUCH

13. | XapakTepucTruka MoBepXHOCTEH HarpeBa M UX KOMIOHOBKA. [TapoBoasiHOIM,
TOIJIMBHBIH, Fa30BbIi U BO3AYIIHBINA TPAKThI

14. | DHepretnueckue mnpou3BoacTBa W uxX QyHKuMU. CocTossHME H  MPOOJIEMBI
SHEpPronpoMu3BOJICTBA. TemIOBbIE ANEKTPUUECKUE CTAaHIIMK; DJIEKTPUUECKUE CTAHIIUH;

15. | DneMeHTHl MNPUHIMIUAIBHBIX TEIJIOBBIX cXeM. Ha3zHaueHue wu cojepxaHue
NPUHLMIIAAIBHBIX TEIUIOBBIX CXEM JJIEKTPOCTAHLIMKA HAa OPTaHUYECKOM M SAEPHOM
TOIINBE

16. | OcHoBHBIE coBpeMeHHBbIe TeHAeHIUH pa3Butus TOC. OTonmUTEeNbHBIE KOTENBHEIC,
CXeMBI KOTENbHBIX YCTAHOBOK;

17. | CoBpemMeHHbIE pereHepaTUBHbIE U CETEBbIE TOJJOTPEBATENIN M CXEMbI X BKIIOUCHHS.
CxeMbl MOJIEpHU3ALIMU YHEPTOYCTaHOBOK

18. | TemnoBeie cxembl ADC. OCOOEHHOCTH MHHOBAIIMOHHBIX TEXHOJIOTHUECKUX CXEM
ADC

19. | IlapoTypOUHHBIE CXEMBI JJIEKTPOCTAHLIUH, paOOTAIOUINX HA JIepHOM TOILUIMBE

20. | Kimaccuukanusi aTOMHBIX 3JICKTPOCTAHITHH 110 THITY YCTAaHOBJIEHHOTO PEaKTopa:
OJIHOKOHTYPHBIE, IBYXKOHTYPHBIE U TPEXKOHTYPHBIE

21. | Atomusie ATOI u ACT. VIHHOBaniMOHHAS TEXHOJIOTHS Pa3padOTKU M SKCILUTyaTalluu
ra30TypOMHHBIX YCTAHOBOK B MUPE

22. | DHepreTrKa Kak METOJ] MOJICPHHU3AINN POCCUHCKOM SKOHOMUKH. HaydHbIe
VICCJIEJOBAHMSI B DJIEKTPOIHEPTETHKE.

23. | I'eneparus 3JI€KTPOIHEPTHH OCMOTHYECKUMHE CTAHIIUSAMH. AJTbTePHATHBHAS
DHEPreTHKA

24. | DnexrporexHonoruu. Texunonoruu ABB u IBM. MHHOBanuK 10 THHUH
JJIEKTPOIHEPTETUKH.

25. | Mob6unbsHble TpancdopmaTopsl. HoBoe B KaOenbHBIX TEXHOJIOTUSX

26. | HarorexHomoruu B MeTpo. ONITOBOJIOKHO. IHHOBAITMOHHBIE PENICHUS U pa3pabOTKH
3apyOeKHBIX KOMITaHUH. YacTHOe HHBECTUPOBAHUE.

27. | Mcrionp30BaHME TEIIOBBIX akKKymyssiTopoB Ha TOC, TOII;

28. | IloBprmenne MmaneBpeHHOCTH TOC 3a cUeT aKKyMyJIMPOBaHUS TEIUIA;

29. | CoBpemMenHble MeTo1bI pacmupeHus TOC B yCIOBHIX SHEPTOCOEPEIKCHUSI U




sHeprodhGexTuBHOCTH

30. | Pacmupenue aeicTBYIOMEH SJIEKTPOCTAHIIMK KaK CITOCOO OHOBPEMEHHOTO PEIICHUS
3aJa41 MOJICPHU3AINH U YIYYIICHHS €€ OOIMX YHEPTeTHUECKUX MOKa3aTeeH

31. | TexHonoruueckue cXemMbl IPOU3BOJCTBEHHBIX OTOMUTEIbHBIX KOTEIbHBIX.

32. | OcHOBHBIEC 5KOHOMHYECKHE MTOKA3aTeN CTPOUTEIHCTBA, IKCILTyaTallud U PEMOHTA
KOTEJIbHBIX YCTAaHOBOK. AHAJIU3 COBPEMEHHOT'O COCTOSIHUS U TEHACHIIUU Pa3BUTHUS
KOTJIOCTPOEHMS

33. | OcHOBHbBIE HaIIPABJICHUS MOBBIIICHUS 5)KOHOMUYHOCTH PAOOThI KOTEIbHBIX
YCTaHOBOK, MIEPCIIEKTUBHI Pa3BUTHS KOTEIHbHOW TEXHUKH MPOMBIITUICHHBIX
NPEINPUATHI

34. | OcHOBHBIE 5KOHOMHYECKHE MTOKA3aTEIN CTPOUTEIHCTBA, IKCILTyaTallud U pEMOHTA
KOTEJIbHBIX YCTaHOBOK M IAPOTe€HEPaTOPOB

35. | IloBermenue maneBpenHocTr TOC 3a cdeT akKyMyJIupoBaHus Teruia; OpeoHoBbIe
texHosiornu Ha TOC.

36. | dpeonoBsie TepMoTpanchopmaropsl. Cxembl hpeoHoBBIX TexHoNmoruit Ha TOC.
37. | Ilpumepbl MOIEPHU3AIMHA 1 MHHOBAIIMOHHBIX BHEJIPSHUI HAa KOTEIBHBIX YCTAHOBKAX,
TOC u ADC

38. | CymiecTByOINE TEXHOJIOTHH BOJIOIIOATOTOBKH;

39. | IIpoTuBOTOYHOE HOHUPOBAHUE M 00ECCONMBAHKNE HA OCHOBE MEMOpPaAHHBIX METOIOB;
40. | ManoarperatHsie MeMOpaHHBIE TEXHOJIOTHH

41. | KomOuHMpOBaHHBIE MEMOPAHHO-HOHOOOMEHHBIE CXEMBI;

42. | Ilpumep BHeApEHNE HOBBIX TEXHOJIOTHI BOAOIOATOTOBKH (0OpaTHOrO 0OCMOCa) Ha
nercreyromen TOC;

43. | IlpakTuueckas peanusanus NIPOTUBOTOYHON TEXHOJIOTUHA HOHHOTO OOMEHa;

44. | 3apyOexHbIe TEXHOJIOTHH 0 CXeMe MPOTUBOTOYHOTO HOHHOTO OOMEHa.

45. | IlpuMeHeHue HOPMUPOBAHHBIX BUIOB JPEBECHOTO TOIUIMBA. TeroreHepanus Ha
OCHOBE JIPEBECHOTr0 TOIUIMBA.

46. | Mcnonp3oBaHue IPEBECHOTO TOIIIMBA [T BEIPAOOTKHU 3HEpruH. ONBIT OTEUECTBEH-
HOM OMOIHEPreTUKU Ha IPEBECHOM TOILIUBE.

47. | llennernsie kotabl. TormmuBHas mena. CocTaB ra3oB U TEMJIOBOW OallaHC TIpU
MUPOJIN3E IPEBECUHBI.

06pa3eu oumiera K 3a4€Ty Mo IMCHUIIJINHE «/HHOBAITMOHHBIEC YHEPIreTUUECCKHUE
TCXHOJIOTHH»

MuHHCTEpPCTBO HAYKH U BbIcliero oopasosanusi P@®
I'po3HeHckmii rocyfapcTBeHHbIH He(PTAHON TeXHMYecKkMil yHuBepcuTeT UM. akaa. M.J. MuuIHOHIIMKOBA
HucruryT "IHepreruxn'
Kadenpa "TennorexHuka u ruapapiauka’’

BUJIET Ne 1

I[HCHHH.TII/IH& «/IHHOBAITMOHHEIE YHEPIreTUUECKUE TEXHOJOTHI)

Cemectp - 2

I'pynmma  3TIT-26m

Atomuble ATOL u ACT. MHHOBalMOHHAs TEXHOJIOTHUS Pa3pabOTKH U SKCIIITyaTalluu
ra30TypOMHHBIX YCTAaHOBOK B MHUDE.

OcHOBHBIC HaIpaBJICHHUS IMOBBIIICHHA SKOHOMHWYHOCTH pa6OTI)I KOTCJIBHBIX YCTAaHOBOK,
TMCPCHICKTUBLI PA3BUTUSA KOTEJIbHOUN TEXHUKU IMPOMBIINIJICHHBIX HpeI[HpI/I}ITI/Iﬁ




3. | Manas pacnpenenensas sHepreTuka. CocTOsTHUE MaJlOd SHEPTEeTUKU Ha CETOIHS;

4, JlnarsHocTuuecKkuii aHaJIM3 MHHOBAIIMOHHOM cpejibl opranu3ainuu no merony SWOT- ananu3a.

3aB. kadenpoit
«TerIoTeXHUKa U THIPABIUKA» T.b. O3upbaes

Tekymmii KOHTPOJIb

BOl'[pOCLI K NPAKTUIE€CKUM 3aHATUAM

1.

~

10.
11.
12.

13.
14.
15.
16.

17.
18.

19.
20.
21.

22.

Pone TOC u ADC B ynoBieTBOpEHHH MOTPEOHOCTEH CTPaHBI B AJIEKTPUUECKON U
TEIUIOBOM SHEPTHUU.

Crpykrypa ynpasnenus s1eprerukoi Poccun. Ilepcniektussl passutus TOC u ADC B
Poccun u Yeuenckoit Pecriyomuku.

Oco0eHHOCTH ¥ KOHCTPYKTHBHOE O(OPMIICHHE MAPOBBIX KOTIOB MPSIMOTOYHOTO
JEHCTBUS, C €CTECTBEHHON U IPUHYIUTENBHON LIUPKYISILUEH.

[TpunuunuaneHele cxembl 3Hepro60koB TOC u ADC. LlupkyasiuuoHHbIE KOHTYPbI
ADC.

[Ipumepsl MOAEpHU3ALINY U THHOBALIMOHHBIX BHEIPEHUM Ha KOTEJIbHBIX YCTaHOBKAX,
TOC n ADC.

OcoOeHHOCTH MTHHOBAIIMOHHBIX TexHoJornueckux cxeM ADC. [TapoTypOMHHBIE CXEMBI
JIEKTPOCTaHLIMH, pabOTAIOLINX Ha EPHOM TOIUIMBE.

Cocrosinue sHepreTuxku Yeuenckoit PecyOinku.

[lennernsie koTabl. TormBHas mena. CocTaB ra3oB U TEIUIOBOW OaslaHC MTPU MUPOJIU3E
JPEBECHUHBI.

[TpoTHBOTOYHOE HOHMPOBAHKE U 00ECCOIMBAHNE HA OCHOBE MEMOpPaHHBIX METOIOB;
Manas pacnpezenenHas 3Hepretuka. CocTosiHIE MaJol SHEPreTUKU Ha CErOIHS;
VYnpasiieHue 3HaHUSAMU OCHOBA MaJIOW SHEPIeTHKE;

KonnabopaTuBHbIe CeTH Kak OCHOBAa HMHHOBAIIMOHHOM IE€SITEILHOCTH B MaJIOM
DHEPIeTHKE.

CybOcuaupoBaHue U OTCYTCTBUE KOHKYPEHLIUH B MAJIOM SHEPreTHKE;
BHyTpHuKopniopaTuBHbIE CTapTarnbl B 00JaCTH MaJlOd SHEPTeTUKY;

bapbeps! 17151 MTHHOBAIMOHHOM IE€ATEIBHOCTH B MaJIOW DHEPIEeTHUKE;

[Tpumep BHeApEHHE HOBBIX TEXHOJOTHI BOJOMOATOTOBKU (0OpaTHOTO OCcMOca) Ha
nercrBytomen TOC;

®peonoBble TepMOTpaHchopmaTopbl. Cxembl ppeoHoBBIX TexHosnoruit Ha TOC.
[Ipumep BHeApeHNE HOBBIX TEXHOJIOTHI BOJONOATOTOBKH (0OpaTHOrO OCMOCa) Ha
nemcreytomend TOC;

[IpakTuueckas peanusaiysi IPOTUBOTOUYHON TEXHOJIOTUU HOHHOTO OOMEHa;
3apyOexkHbIe TEXHOJIOTHH MO CXeMe MPOTUBOTOYHOTO HOHHOTO 0OMEHa.

DHepreTuka Kak MeToJ, MOJEPHU3ANH POCCUNCKON SKOHOMUKH. Hayunble
VICCJIEIOBAHMSI B DJIEKTPOIHEPTETHKE.

[TepcnextuBsl pazButuss TOC u ADC B Poccun u Yeuenckoit Pecriyonuku. Coctosinue
sHepreTuku YeueHckoi Pecrybmnku




7.4. OnucaHue mnoka3aTesjeil M KpUTepHeB OLCHHBAHHS KOMIIETEHUMI Ha Pa3IM4YHBIX J3Tanax HMX (OpPMHPOBAHUS, ONMHCAHHE UIKAJIbI

OlleHHMBaHMN1. Taoauna 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBaHusi pe3yibTaToB 00yyeHus HaumenoBanue
KOMIIETCHITMH MeHee 41 6a/110B 41-60 6ans10B 61-80 6ai10B 81-100 6ans10B OLIEHOYHOT0
(HEyA0BJICTBOPHUTEIbHO) (YA0BJ1IETBOPUTEJIBHO) (xopomo) (OTJ1M4HO) CpeAcTBa

IIK-2 cnocoOHOCTHIO K pa3paboTKe MEPONIPUSATHUI 110 COBEPIICHCTBOBAHUIO TEXHOJIOTHH IIPOU3BOJICTBA; 00ECIeueHnI0 Oecriepe0oiHol paboThl,
MPABUJIbHOM 3KCIUTyaTalliy, PEMOHTA U MOJIEPHHU3AIMHN SHEPTeTUYECKOT0, TEINIOTEXHUYECKOTO U TEIIOTEXHOJIOTUYECKOT0 000y I0BAHHUSL.

3HaTh:

—  pOJIb, MECTO U 3HAYEHHE TEIUIOBBIX
WHHOBAITMOHHBIX TEXHOJIOTHUH U 000pYAOBaHNUS B
COBPEMEHHOH SKOHOMHKE, COCTOSTHHE U
TIEPCTICKTHBBI PA3BUTHS;

— nepcnektuBsl pazButus TOC u ADC B
Poccun n Yeuenckoit PecrryOnmku;

Ha3HauCHHE U COMepKaHNe
MPUHIUIHAANBHBIX TEIUIOBBIX CXeM
3JIEKTPOCTAHLIUI Ha OPTaHUUECKOM U SIIEPHOM
TOIIIIMBE.

Ymern:

—  aHAIM3MPOBATh HAYYHO-TEXHHUYECKYIO
uH(pOopManHio, U3ydaTh OTEUECTBEHHBIN 1
3apyOeXKHBIH OMBIT B 00J1aCTH HHHOBAITOHHBIX
MPOLIECCOB PA3BUTHSA TEILIO- U
3JIEKTPOIHEPTETHKY;

—  IPUMEHATH COBPEMEHHBIE METO/BI
pacummpenus TOC B ycnoBusSx
aHEprocOepexeHus 1 IHEProdhHeKTHBHOCTH;

—  TIPUMEHATh METOJIUKHU YBEIUICHUS
pecypca I'TY;

Baagern:

—  HaBbIKaMU aHaJlu3a JUTEPaTyphl [0
paccMaTpuBaeMOl TEMATHKE;

—  uH(pOpMAaIHel T0 THHOBAIIHOHHBIM
TEXHOJIOTHSAM Pa3padOTKU U HKCILTyaTaI[HH
ra3oTypOMHHBIX YCTaHOBOK B Poccun 1 B Mupe;
- crloco0aMU IMOBLIIIEHHS TEIIOBOM

sxoromuuHocTH TOC n ADC.

(DparMeHTapHLIe 3HaHUA

Henonneie 3nanus

CdopmupoBaHHbIe, HO
coziepIKale OTACIbHBIC
npoOeJIbl 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHYECKHE
3HAHUS

Bonpocwr k
pyoexcHvim
ammecmayusam,
80NPOCHI K
NPaKmu4ecKum
3aHAMUAM




8. OcobennocTn peanqu3anvi TUCHUILIMHBI AJ1 UHBAJIU/I0B U JIMIl C OrPaHUYCHHBIMHU

BO3MOKHOCTAMM 3/10POBbA

Jljis ocyIiecTBICHHS MPOLEAYp TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH W MPOMEKYTOUHON
aTTecTaliud OO0y4arommxcs Co3/laHbl (DOHIBI OICHOYHBIX CPEJCTB, AaJalTUPOBAHHBIC IS
WHBAJIUJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI M TMO3BOJISIOLINE OLEHUTH
JOCTHKEHHE MMH 3allJIaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMe pe3ylbTaToB
00ydeHUs ¥ ypOBEHb COPMUPOBAHHOCTH BCEX KOMITETEHITUH, 3asBIICHHBIX B 00pa30BaTeIbHON
nporpamme. @Dopma mpoBeneHUs ~TEKymed ~—aTTecTallid Ui CTYJACHTOB-WHBAIHIOB
YCTaHABIMBAETCS C YYETOM HMHAUBHUIYAIBHBIX MCUXO(U3UUECKUX OCOOCHHOCTEH (YCTHO,
NUCbMEHHO Ha OyMmare, MUCBMEHHO Ha KOMIIbIOTEepe, B Gopme TectupoBanust U T.1.). [lpu
TECTUPOBAHUU IS CIAOOBUISAIIMX CTYICHTOB HCIIOJNB3YIOTCS (DOHIBI OIEHOYHBIX CPEJICTB C
VKpymHEeHHbIM ~mpudroM. Ha »23K3aMeH mpuriamaercs COMPOBOXKIAIONIMKA, KOTOPBIN
o0OecrieunBaeT TEXHUYECKOE COMPOBOXKACHHE CTyneHTy. [Ipm HEoOXOAMMOCTH CTYICHTY-
WHBaJIUAY MPEIOCTABISACTCS TOMOIHUTENFHOE BpeMsl Ui OJArOTOBKM OTBETa Ha HK3aMeHe (MU
3auere). OOydwarommecs ¢ OrpaHHMYCHHBIMH BO3MOXKHOCTSIMU 370POBbS M  00ydYaroIiuecs
WHBAJIHUIBI 00ECIIEYMBAIOTCS TEYATHBIMH W JJICKTPOHHBIMH OO0pPa30BaTEIbHBIMU PECypCaMu
(mporpammbl, ydeOHBIE TOCOOMS MANisi CaMOCTOATENbHOM paboTel W T.OA.) B (opmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbsI U BOCHPUATHS WH(OPMALIUU:

1) JUTSI HHBJTUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI MO 3PEHUIO:

- IS CJeNmbIX: 33JlaHus JUIS BBITIOJHEHHWS HAa CEMUHApaxX M TMPAKTHYSCKUX 3aHATHIX
oopmIsIFOTCs penbedHO-ToueyHbIM mpuTOM bpaiinsg wiau B BUIE AIEKTPOHHOTO JOKYMEHTA,
JIOCTYITHOTO C MOMOIIBI0 KOMIBIOTEPA CO CHEIUAIM3UPOBAHHBIM MPOTPAMMHBIM O00eCTieueHnEeM
JUTSI CTIETIBIX, TUOO 3aYMTHIBAIOTCSA ACCUCTEHTOM; MMChMEHHBIE 3a/IaHUS BHIMOIHIIOTCS Ha Oymare
penbeHO-TOYCUHBIM MmpUPTOM bpailis wim Ha KOMIBIOTEPE CO CIENUATH3UPOBAHHBIM
MIPOTPaMMHBIM 00€CTICYSHUEM JIJIS CJICTIBIX JTMO0 HAIMKTOBBIBAIOTCS ACCHUCTEHTY; 00yJarONTUMCS
JUTSL BBITIOJIHEHUS 3aJaHUS TPU HEOOXOIUMOCTH MPEAOCTABISIETCS KOMIUIEKT MHCHMEHHBIX
MPUHAJISKHOCTEH U OyMara JUisl miuchbMa penbeHO-TouedHbIM pudTOM bpaiins, xoMmbroTep
CO CITEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICYCHUEM TSI CIICTIBIX;

- IJIsl CJIa00BHASIIMX: 00eCIIeYnBacTCS WHIUBHYaTbHOEC PABHOMEPHOE OCBEIICHUE HE
meHee 300 mrokc; oOyd4arommMmcsl JUIS  BBITIOTHEHHS 3aaHus TpU  HEOOXOIMMOCTH
MPEIOCTABIISIETCS YBEINYUBAIOIIEE YCTPONUCTBO; BO3MOXKHO TAK)KE UCIOJIb30BaHNUE COOCTBEHHBIX
YBEJIMYUBAIONIUX YCTPONCTB; 3aJaHUs I BBITIOJHEHUS 3adaHuid 0(QOPMIISIOTCS YBEIIMICHHBIM
npudrom;

2) JUTSL HHBAJTUOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbBSI MO CJIYXY:

- AJI TJIIyXuX H CJIﬁﬁOC.TILIIHaIHI/IX: oOecreunBacTCs HaJIM4YKe 3ByKOyCI/IJII/IBaIOIJ_IeI71



anmapatrypbl  KOJUIGKTMBHOTO  TIOJB30BaHUS, IMpPH  HEOOXOMUMOCTH  OOy4YaroUIUMCS
NPEJOCTABISICTCSl  3BYKOYCHJIMBAIOIIAS — ammaparypa  WHAMBHIYaTbHOTO  TOJH30BAHUS;
NPEJOCTABIISIOTCS YCIYTH CYPIOTIEPEBOIUNKA;

- IJISl CJENOIJIyXuX JIOMYCKaeTcs NPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIepEBOIUNKA (IOMUMO TPEOOBAHUMN, BBITIONHAEMBIX COOTBETCTBEHHO IS CIICTIBIX U
TITyXuX);

3) JUTSL JIMIL C TSDKEIBIMU HApyIICHUSMU PEUH, TIIYXUX, CIa0OCIBINIANIMX JICKIIUA U
CEMHUHApHI, IPOBOJUMBIC B YCTHOU opMe, TPOBOIATCS B MUCBMEHHOH QopMme;

4) JUTSL UHBAJTU/IOB M JIUI[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbsI, HMEKIIUX
HapyIIeHHUs ONOPHO-ABUTaTEILHOTO anmapara:

- JUId JIAI C HapYIIEHWSIMH OIOPHO-JBUTATEILHOIO ariapara, HapyIlICHUSIMH
JBUTATEIHHBIX (YHKIUH BEPXHUX KOHEYHOCTCH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
MUCHhMEHHBIC 33J]aHHs BBITOJHAIOTCS Ha KOMIBIOTEPE CO CIICIUATHN3UPOBAHHBIM ITPOTPAMMHBIM
oOecrieyeHHeM WJIM  HaJUKTOBBIBAIOTCS  aCCUCTEHTY; BBINOJIHEHHE 3aJaHuii  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOIUMbIE B MUCbMEHHOI (hopMe, IPOBOASTCS B YCTHON (hopMe myTem

ornpoca, 6eceipl ¢ 00y4aroIUMCS.

9. YueOHO-MeTOAHYeCKOe U MH(OPMAIIMOHHOE 00ecriedyeHHue U CIIUTIIUHbI

9.1. JIuteparypa:

1. Tennonepenaqa, BCHTUWJIIHNUOHHBIC MW  TCIIJIOBBIC PaCyYCTbl B JJICKTPOMCXAHUKE

[DnexTpoHHBIH pecypc]: yueOHoe mocodue/ Troko B.A., Uectionuna T.B., byxromnsu
IO.I',,— OmnektpoH. TekcToBble JaHHble.— HoBocubupck: HoBocubupckuit
TOCYJapCTBEHHBIN TeXHUYecKui yHuBepcurteT, 2013.— 248 c.— Pexum nocryma:
http://www.iprbookshop.ru/45178.html.— 3BC «IPRbooks»

OcHoBbl coBpeMeHHOM sHepreTHKU. Tom 1. CoBpeMeHHas TeIIodHepreTuKa
[DnexkTpoHHBIH pecypc]: yueOHuk i By3oB/ A Jl. TpyxHuii [u np.].— DIEKTpOH.
TeKCTOBBIC JaHHbIe.— M.: M3paTensckuii qom MOU, 2010.— 493 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/33143.html.— SBbC «IPRbooks»

Tennosnepreruka u terorexuuka. Kuura 2. Teoperndeckue 0OCHOBBI TEINIOTEXHUKH.
TennorexHu4yeckunil 3KCIepuMEHT [ DNIEKTPOHHBIN pecypc]: cripaBouyHUK/ A.A.
AnexcanapoB [M ap.].— DIEKTpOH. TEKCTOBbIE JaHHble.— M.: M3aarensckuii oM
MDBMU, 2007.— 562 c.— Pexxum nocryna: http://www.iprbookshop.ru/33154.html.—
OBC «IPRbooks»

Temnosnepreruka u ternorexuuka. Kaura 3. TenoBbie 1 aTOMHBIE JIEKTPOCTAHIIUN
[DnexTponHbIit pecypc]: cnipaBounuk/ M.C. AnxyToB [# Jip.].— DAEKTPOH. TEKCTOBBIE
nanasle.— M.: U3parensckuit nom MOU, 2007.— 648 c.— Pexxum goctyma:
http://lwww.iprbookshop.ru/33155.html.— 3BC «IPRbooks»

Tennosnepreruka u terorexuuka. Kuura 4. IlpombliieHHas TEMJI09HEPreTUKA U
TEIIOTEXHUKA [ DeKTpoHHBIN pecypc]: cnpaBounuk/ b.I'. bopucos [u ap.].—
DNEeKTpOH. TeKCTOBbIC naHHbie.— M.: 3marensckuit nom MOU, 2007.— 631 c.—



Pexxum moctyma: http://www.iprbookshop.ru/33156.html.— 3BC «IPRbooks»

6. DueprocOeperaromnyie TEXHOJIOTHU B SJHEPTEeTUKE [ DJICKTPOHHBIN pecypc|: yueOHOoe
nocobue/ byoenunkos A.A., bybenunkosa T.B., I'upumu C.C., Ocunos [1.C.,
JIrorapesuu A.I'., [lerposa E.B., Tepemenko H.A..— DneKkTpoH. TEKCTOBBIE TaHHbIE.—
Owmck: OMcKui TOCYAapCTBEHHBIN TeXHU4YeCKuil yHuBepeutet, 2017.— 142 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/78496.html.— SBbC «IPRbooks»

7.  butiokoB B.K. McTouHMKH BTOPHYHOTO JEKTPONUTAHUS [ DIIEKTPOHHEBIN pecypc]:
yuebHuk/ buttokos B.K., CumaukoB JI.C.— DJIEKTpOH. TEKCTOBEIE NaHHbIe.— M.:
Nudpa-Unxenepus, 2017.— 326 ¢.— Pexxum npocryna:
http://www.iprbookshop.ru/68991.html.— 3BC «IPRbooks

8. Kanenrnonok E.B. OnepatuBHOE yrnpaBieHne B SHEProcUCTEMax [ DIEKTPOHHBIH
pecypc]: yue6Hoe nocobue/ Kanentuonok E.B., IIpokonenko B.I'., ®equn B.T.—
DIEeKTPOH. TEKCTOBBIC TaHHbIe.— MuHCK: Beimmiimas mkoma, 2007.— 351 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/20103.html.— 3bC «IPRbooks»

9. Uganos B.JI. BozaymiHoe oxJiaxJeHUE JJONATOK ra30BbIX TYpOUH [ DIEKTPOHHBIH pecype.
ydeOHoe ocodue 1mo Kypcy «CucTeMbl OXJIaKACHUS ra30TypOMHHBIX JIBUTATENICH,
ra3oTypOMHHBIX 1 KOMOWHHPOBAaHHBIX YCTaHOBOKY/ MBanoB B.JI.— DnekTpoH.
TEKCTOBbIC aHHbIe.— M.: MOCKOBCKHUH roCy1apCTBEHHBIH TEXHUUECKUIT YHUBEPCUTET
nmenn H.D. baymana, 2013.— 100 ¢.— Pexwum gocryna:
http://www.iprbookshop.ru/31386.html.— 3BC «IPRbooks»

10. TemnosHepreTnyeckue yCTaHOBKH [ DIEKTPOHHBIN pecypc|: COOpHUK HOPMATUBHBIX
JOKYMEHTOB/ — DJEeKTpOH. TekcToBbie nanHbie.— M.: DHAC, 2013.— 384 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/17819.html.— 3BbC «IPRbooks»

9.2. Meroanueckoe odecrieuenue (MpUJI0KEHHNE)

10. MaTepuajbHO-TeXHUYECKOE 00ecneyeHue JUCHUTILINHBI

Jlst oOecrieueHrst OCBOSHUS TUCIMIUIMHBI HEOOXOAMMO MUMEIOTCS B HATUYHHM yueOHBIC
aynutopuu Kadeapbl, CHaOXEHHbIE MYIbTUMEAMMHBIMU CPEICTBAMU JJIsi TPEICTaBICHUS
MPE3CHTAINN JIEKIIMHA 1 MOKa3a yueOHbIX (PHIBMOB.

Kitace ¢ mepcoHanbHBIMI KOMITBIOTEPAMHU JIJISI TPOBEACHUS TPAKTUYECKUX 3aHATHI U
BUPTYAIbHBIX TAOOPATOPHBIX pabOT. BUOMMOTEUHBIN AIIEKTPOHHBIN YNTATBHBIN 311 C JOCTYIIOM
K DJIEKTPOHHBIM pecypcaM OMOJIMOTEKH YHUBEPCUTETA, CTPAHBI U MUpA.

DIEeKTPOHHBIC MIaKaThl. J[eMOHCTpAIIMOHHBIE KOMITJIEKCHI Ha 0a3e MyJIbTHMeIna-
POEKTOpa (KOMIUIEKT JIEKTPOHHBIX IiakaToB Ha CD, MmynbeTuMeaua-mpoektop BENQ,
HOYTOYK, 9KkpaH 1,5x1,5 m):

[IporpamMma coctaBieHa B cooTBeTcTBUH ¢ TpeOoBanusiMu PI'OC mo HampaBieHHUIO
noaroroBku Marucrpa 13.04.01 «TennosHepreTrka v TEMIOTEXHUKA.

Hamnuue o6opynoBanust u TCO no qucuuninne «/{HHOBallMOHHBIE YHEPIETUUECKUE
TEXHOJIOTHUN

Buneopuabmbi:
- JIBukeHue KUAKOCTH B pabodeM KoJece;



- Kak pa6oraer TOC;

- [IpunImI paboTH KOTIA;

- [TapoBoii koTen;

- [TapoBbie TypOUHBL;

- TennooOMEeHHUKH;

- Typbuna K-800-240;

- I'pagupnuy;

- [Ipunnun paboTs! Hacoca

- Psizanckas 'POC

- Xabapogckas TOII;

- DKcIuTyaTanus SHeprooJIoKoB;
- Pabota neaspatopa;

- [TapoTypOuHHas srmeKTpocTaHIws paboTarommas Ha yTJie;
- [TapoBas TypOuHa;

- l'enepaTop TemnocraHuuy;

- l'unpaBnuyeckas TypOuHa



Ipunoxenune

MeTtoanyecKkue yKa3aHusi 10 OCBOCHUIO THCIMIJIMHBI

«VIHHOBAIIMOHHBIE YHEPIETUUECKUE TEXHOIOTUN

1. Meroanyeckue YKa3aHusi /UI1 OOy4alOIIUXCA MO NJIAHUPOBAHMIO M
OpraHu3alMyu BpeMeHH, He00X0IMMOr0 1JIsl OCBOCHH S THCIMIIJIMHBI.

W3yuenne pekoMeHAyeTcs HadaTh C O3HaKOMJIGHHs C paboueil mporpammoit
IUCLUIUIMHBL, €€ CTPYKTYpOH M cOJAep)KaHHEeM pa3zeioB (Moaynei), (oHIOM OLEHOYHBIX
CPEACTB, O3HAKOMHTHCA C Yy4eOHO-METOAMYECKUM M HH(POPMALUOHHBIM OOECIeUeHUEM
JUCLUIUIAHBIL.

HucuuruimHa «/HHOBallMOHHBIE HYHEPreTUYECKHUE TEXHOJOTUU» cocTtouT u3 10
CBSI3aHHBIX MEX]ly CO000 TeM, 00€CIeUnBAIOLINX II0CIEI0BATEILHOE H3yUeHUE MaTepuaa.

OOyuenne 1o aucuuiuinHe «VHHOBAIMOHHBIC DJHEPreTHYECKHE TEXHOJIOTUN
OCYILLIECTBIISETCA B CIIEAYIOUMX hopMax:

1. AynutopHble 3aHATHS (JCKIUHU, TPAKTHYCCKHUE/CEMHUHAPCKUE 3aHITHS).

2. CamocrosiTenbHass paboTa cTyaeHTa (IOArOTOBKA K JIEKLUUSAM, HPAKTHUYECKUM/
OPAaKTUYECKUM 3aHITHSM, TecTam/pedeparam/nokiagam/scce, ¥ MHBIM (pOpMaM MUCHMEHHBIX
paloT, BBIIIOJHEHUE aHAIN3a KEHCOB, UHAMBHUyaIbHasi KOHCYJIBTALUS C [IPENOaBaTeNeM).

3. NutepakTuBHBIE (HOPMBI MPOBEACHUS 3aHATUN (KOJUIOKBUYM, JIEKIHS-TUCKYCCHS,
IPYIIIOBOE pelIeHue Keica u ap. Gopmbl).

VY4ueOHbII MaTepuan CTPYKTYpUPOBAaH M HM3YYCHHE IHCUUIUIMHBI MPOU3BOAUTCS B
TeMaTU4YecKoi mocienoBarenbHocTH. KaxoMy HpakTuueckoMy/ CEMUHAPCKOMY 3aHATUIO U
CaMOCTOSITEIFHOMY HM3y4YCHHMIO MaTepuana MpealIecTBYeT JIeKIHs 10 JaHHOW TeMe.
OOyuaronyecss CaMOCTOSITENIbHO MPOBOJAT HNPEABApUTENbHYIO IOJATOTOBKY K 3aHATHIO,
NPUHUMAIOT AaKTUBHOE M TBOPUYECKOE y4yacThe B OOCYXKIEHUH TEOPETUYECKUX BOIPOCOB,
pa3bope NpoOJEeMHBIX CUTyallMil W IOMCKOB IyTed HX pemeHus. MHorue npoOsieMsl,
u3ydaemble B Kypce, HOCSAT JWCKYCCHOHHBIM XapakTep, YTO MPEIIoiaracT WHTEPaKTUBHBIN
XapakTep MPOBEICHHs 3aHATHI Ha KOHKPETHBIX MpUMepax.

Ornucanue Mocie10BaTeIbHOCTH IEUCTBHIM 00y4Yarommerocs:

ITpu m3yueHun Kypca cieayeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepuall,
W3JIaraeMplii Ha ayAWTOPHBIX 3aHATUAX. (7S ero MOHUMaHWsS M KadyeCTBEHHOTO YCBOCHHS
pEeKOMEHAyeTCs CleyolIast Mocae10BaTeIbHOCTh JeHCTBUI:

1. Tocne oxoH4YaHMs y4eOHBIX 3aHATHH IS 3aKpETUICHHs] MaTepuasia IPOCMOTPETh U
00ymMaTh TEKCT JIEKLUH, MPOCITYIIaHHONW Cero/iHs, pa3odparh paccMoTpeHHbIe npumeps! (10
— 15 munyT).

2. [Ipn mOAroTOBKE K JEKIUM CIEAYIOIIEro AHS TOBTOPUTh TEKCT MpeablaylIeit
JICKIIMH, TTOJyMaTh O TOM, Kakasi MOJKeT ObITh cieytomas rema (10 - 15 munyT).

3. B Teuenue Henenu BBIOpaTh BpeMs A paboTHI ¢ JUTEpaTypoil B Omubauoreke (1o

1 gacy).

4. Ilpu moaroToBKe K OPaKTUYECKOMY/ CEMUHAPCKOMY 3aHITHUIO MOBTOPUTH OCHOBHBIE
MOHATUS IO TEMe, U3YyYUTh NpuUMephl. Perias KOHKPETHYIO CHUTYalUIO, - MPEIBAPUTEIBHO
MOHATH, KaKOW TEOPEeTHUYECKUI MaTephall HYKHO HCIOJIb30BaTh. HamMeTuTh IulaH peleHus,
nonpoOOBaTh HAa €ro OCHOBE PEHIUTh | - 2 MpaKkTHUECKUE CUTYyaluu (1a0.paboThl).

2. Meroanueckne yka3aHusi mo padore o0y4alomuxcs BO BpeMsl NPOBeICHHSA

JIEKLUIA.

Jleknuy [arOT OOyYArOIMMCS CHUCTEMAaTH3MPOBAHHBIC 3HAHHWS 110 JHCIUIUIAHE,
KOHIIGHTPUPYIOT HMX BHHMaHUWE Ha HaumOojee CIOKHBIX M BaXHBIX Bompocax. Jlekiuu
OOBIYHO W3JIArafloTCs B TPAAWIMOHHOM WJIH B TpoOneMHOM cTmie. JlJis CTyleHTOB B
OOJIBIIIMHCTBE ClIydaeB B MpoOsieMHOM cTHiie. [Ipo0ieMHBIi CTHIIb MTO3BOJISET CTUMYIHMPOBATh
aKTHUBHYIO ITO3HABATEIBHYIO JEATEIFHOCTh OOYYAIONIMXCS M WX HMHTEpEC K JHUCIUILINHE,
(bopMHpPOBATh TBOPUECKOE MBIIIUIEHUE, NMPHOErath K MPOTUBOIOCTABICHUAM U CPaBHEHUSM,
nenatb  OOOOIIEHUS, AaKTUBH3WPOBaTh BHUMaHHWE OOYYArONIUXCS IYyTEM IOCTAaHOBKH
POOJIEMHBIX BOIIPOCOB, MOOMIPSATH TUCKYCCHIO.

Bo Bpemsi JIGKIIMOHHBIX 3aHATHI PEKOMEHAYETCsl BECTH KOHCIIEKTHUPOBAHUE Y4eOHOTO




MaTepuaia, o0paiare BHUMaHue Ha (JOPMYIMPOBKHU U KaTErOPUHU, PACKPBIBAIOLINE CYTh TOTO
WJIM MHOTO SIBJICHUS, WM TPOIIECCOB, BBIBOBI M MPAKTHUYECKUE PEKOMEHIAIINH.

KoHcnekT nexuuu mydmie HoJpas3fiesiaTh Ha IyHKTBI, COOJIOAas KPacHYK CTPOKY.
OroMy B OOJBIION cTereHr OYAyT ClOCOOCTBOBATH BOMPOCH TIAHA JICKIUH, MIPEITI0KEHHBIC
npenonaBatensm. Crienyer oOpaliaTh BHUMaHHME Ha AaKLEHTbI, BBIBOJbI, KOTOpBIE J€JaeT
mpernojaBaTeNb, OTMedYass Haubosiee BaKHbBIE MOMEHTBHI B JIGKIMOHHOM MaTepHuaie
3aMeYaHUsIMU
«BAXHO», «XOPOILIO 3allOMHUTH» M T.II. MOXHO JA€daTh 3TO U C HOMOILIBIO Pa3HOLBETHBIX
MapKepoOB WIH PYYEK, OTUEPKUBAS TEPMHUHBI U OTIPEICICHUSI.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHui, abOpeBuaryp u
cuMBOJIOB. OfHAKO MpH JaibHEWnIed paboTe ¢ KOHCIEKTOM CHMBOJIBI JIy4Yllle 3aMEHHTb
OOBIYHBIMH CJIOBAMU JUIsl OBICTPOTO 3pUTEIILHOTO BOCIIPUSTHS TEKCTA.

Paborast Hat KOHCIEKTOM JIEKIMHA, HEOOXOAUMO HCIIONIF30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JUTEPaTypy, KOTOPYIO TOMOJHUTEIBHO PEKOMEH/I0Bal MIPENo1aBaTellb.
HNmeHHO Takas cepbe3Has, KpOIOTIWBas paboTa C JIEKIHOHHBIM MaTepPHajOM MO3BOJUT
r71yOOKO OBJIa/IETh TEOPETUUYECKUM MATEPHUATIOM.

Temaruka nekuuii gaercsa B paboueil nporpamme JIUCHUIUIMHBIL.

3. Metoauyeckue yKa3aHus o0y4aromumcest 1no NMOAr0TOBKE K
NPaKTHYeCKUM/CEeMUHAPCKUM 3aHATUSIM.

Ha mnpakTuyeckux/CeMHMHAPCKUX 3aHATUSX MPHUBETCTBYETCSI AKTMBHOE Y4acTHE B
00CYXJIeHUN KOHKPETHBIX CUTYaIlii, CIIOCOOHOCTh Ha OCHOBE MOJYYECHHBIX 3HAHUH HaXOIUTh
Haubosee 3((eKTUBHBIE pPELIeHHs MNOCTaBJIEHHBIX MPOOJIEM, YMETb HaXOAWUTh IOJIE3HBIN
JOTIOJTHUTEIbHBIIIMAaTEpHa 10 TEMATUKE CEMHUHAPCKHIX 3aHSATHH.

CryneHTy peKOMeHAyeTCs CIeytolIasi cCXeMa MOAr0OTOBKY K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C TUIAHOM IIPAKTUYECKOTO/CEMHUHAPCKOTO 3aHATHS, KOTOPBIN
OTpa)KaeT Co/ep)KaHUENPEATIOKECHHON TeMBI;

2. [TpopaboTaTh KOHCIIEKT JICKITHIA;

3. IIpounTaTh OCHOBHYIO U JONOJHUTEIbHYIO JTUTEPATYPY.

B mporuecce moAroToBkH K MPakTUYECKUM 3aHITHUSM, HEOOXOJUMO oOpaTuth ocoboe
BHUMaHME Ha CaMOCTOATENbHOE U3YyUeHUE PEKOMEHI0BaHHO! tuTepatypsl. [Ipu Beelt moaHoTE
KOHCIIEKTUPOBAHUS JICKIIMM B HEW HEBO3MOXHO HM3JIOKHTH BECh MaTepual H3-3a JIMMHUTA
ayaMTOpHBIX dYacoB. IloaTomMy camocrosTenbHas paboTa ¢ YydyeOHUKAMH, Y4EOHBIMU
MIOCOOMSMH, HAyYHOM, CIPaBOYHOM JIUTEPATypoil, MaTepuagaMu MEPUOAUYECKUX H3TAHUA U
WntepHera sBusercs Haubosiee HPGEKTUBHBIM METOJOM MOJYYEHHUS JONOJHUTENbHBIX
3HAaHWH, MO3BOJSET 3HAYUTEIHHO AaKTHBH3MPOBATH TNPOIECC OBIAACHUS HH(pOpMaIuei,
criocobcTByeT 6osiee TIy0OKOMY YCBOEHHUIO M3y4aeMoro MaTtepuania, GopMUpPYET y CTYJEHTOB
OTHOILIEHHE KKOHKpPETHOH mpobieMe. Bce HOBbIe MOHATUS MO M3ydyaeMoOW TeMe HeoOXOIMMO
BBIYYHTh HaW3yCTh M BHECTH B TJIIOCCAPHil, KOTOPBIH II€JIecO00pa3HO BECTH C CaMOTO Hadaja
U3yUYEHHs Kypca;

4. OTBETUTH Ha BOITPOCHI IIJITaHA HDaKTI/I‘—IeCKOFO/ CEMHMHAPCKOI'O 3aHATHA,

5. BBIOTHUTH AOMAIlIHEe 33JaHHE;

6. [IpopaboTaTs TeCTOBBIE 3aJaHUsI U 33/1a4H,

7. Ilpu 3aTpyaHeHusIX chopMyIMpOBaTh BOIPOCH! K IIPETOAABATEIIO.

Pesynprar Takoi pabOTBl OJKEH MPOSIBUTHCA B CIHOCOOHOCTH CTYIEHTa CBOOOIHO
OTBETUTh HA TEOPETHUYECKUE BOIPOCHI IPAKTUKyMa, BBICTYNaTb M Y4acTBOBaTb B
KOJIJIEKTHBHOM 06CY)K)IGHI/II/I BOIIPOCOB HsyqaeMoﬁ TEMBI, IMpaBHUJIBHO BBIITOJIHATH
MPaKTUYECKHE 33/JlaHusl M WHBIE 3aJ]aHHs, KOTOpbIE Jal0TCA B (OHIE OLEHOYHBIX CPEICTB
JAUCHUITIINHBI.
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