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1.

OBIIME CBEJEHUA

VYuebnas nucnumianHa «KoMOMHMpPOBAaHHBIE SHEPreTUYECKHE YCTAHOBKH» H3ydaeTcs B
CEIbBMOM CEMECTpE.
KypcoBas pabota/KypcoBoii mpoeKkT — He IpeyCMOTPEHBI.

1.1. ®opma npomMeKyTOYHOU aTTeCTaALUU:
CeIbMOM CeMeCTp - JK3aMeH
1.2.  Mecro y4ueOHo# nucuuriuHbl B cTpykType OITOIT

VYyeOnas mucnuminHa «KoMOMHUPOBAaHHBIE 3HEPreTUYECKUE YCTAHOBKM» OTHOCHUTCA K
4acTH, GopMupyemMoi ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH.

W3yyeHne MuCHUIUIMHBI ONUpaeTCs Ha pe3yJibTaThl OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl
IPEABIAYILErO YPOBHS.

OcHOBOM 11  OCBOEHHS JUCUUIUIMHBI  SBISIIOTCA  pe3yjibTarbl  OOydeHHUs IO
[IPEALIECTBYIOIIMUM IUCIUILUIMHAM U IPAKTUKAM:

TexHu4ueckass TEpMOJIUHAMUKA;

MareMaTHueCKue METO/IbI B TEIIIO(U3UKE U TEIIIOPHEPTETHKE;

OCHOBBI HTH)KEHEPHOT'O MTPOEKTUPOBAaHUS TeII0dHepreTuueckux cuctem (AutoCAD);
Tennodwusuka,

XHMHS HEOpraHU4eCcKas;

XuMusl OpraHuyecKas;

VYpaBHEHUs] MaTEMAaTUYECKON (PU3UKHU B 3KOJIOTUHU U TEINIOIHEPIETUKE;
MaremaTuka;

Teopust nogo6ust u pu3NUYEcKoe MOACTUPOBAHNE B IPOMBIIUICHHON

TCIIJIOOHCPI'CTUKCE,

Metposnorus, cTaHAapTH3auUs U cCepTUPUKALINS;
Dusuka.

PC3yHLTaTBI 06y‘-IeHI/I$I 1o y‘-IC6H01>i AUCTHUIUINHE, UCIIOJIB3YIOTCA IIPU U3YUCHUH CIICAYIOINUX
JUCHUILIIIUH U IIPOXOXKACHHUA ITPAKTHK!

ITpousBoncTBeHHas npakTuka. HaydyHo-nuccnenoBarensckas padbora,
HanexHOCTb cuCTeM TeIIOCHAOKEHMS

OCHOBBI ONITUMU3AIMH TEXHOJIOTUYECKUX MTPOLIECCOB,;

MMuTanimoHHOE MOJEIMPOBAHKE B 33/1a4aX CUCTEMHOIO MHXXUHHUPUHTA;
Harnerarenu, TeIuioBble IBUraTeIN U SJHEPI€TUUECKUE YCTAaHOBKH,
ITapoBsie, ra3oBble TYPOUHBI K KOMIIPECCOPHI.

Pe3ynbpTaTel ocBOeHMsI yuyeOHOW NUCHUIUIMHBI B JajbHEiIIeM OyayT HCIOJIb30BaHbI MpPH
NPOXOKJCHUH MPOU3BOJCTBEHHON NPAKTUKUA U BBINOJHEHUM BBITYCKHOM KBaJM(UKAITMOHHON

paboTHI.

2.

HEJIN U IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 110

ANCHUIITIMHE « KOMBUHHWPOBAHHBIE DOHEPTETUYECKHUE
YCTAHOBKN»

]_[CJ'I}IMI/I OCBOCHHUA JUCHHUITIIMHBI «KOM6I/IHI/Ip0BaHHLIC OHCPICTUYCCKUC YCTAHOBKW»

SABJISCTCS.

— OCBOCHHME OCHOBHBIX KOHLICNIIMN W IPHUHLMIIOB, JIeKamux B ocHoBe KOV, a taxxke
U3y4eHHE pa3nuuHbIX TUIIOB KOV, nX XapakTepuCTUK U NPEUMYILECTB,;



— H3Yy4YeHHE OCHOBHBIX KOMIIOHEHTOB, TaKMX Kak rasoBas TypOWHa, mapoBas TypOuHa,
KOTEJI, TeHEepaTop, CHCTEMBbl YINpPaBICHHUS W T. ., @ TAKXKe NMOHMMaHUE, KaK STH KOMIOHEHTHI
B3aMMOJICHCTBYIOT U 0OecnieunBatoT 3¢ dexkTuBHyto padoty KOV,

— ocBoeHHe MeToa0B oreHKU d(hdexTuBHOCTH KOV, BRItouas TeruoBoit KII, TemmoBoii
OayaHc, PKOHOMHYECKYIO 3(PGEKTUBHOCTh WU JAPYTHE MapaMeTphbl, a TaKXe MOHATH (aKTOPHI,
BIMSIONME Ha 3(PPEKTUBHOCTD U SKOHOMUYECKYIO 3()(hEeKTUBHOCTh, M HAYUUTHCS MPUMEHSTH 3TU
3HAHMSA U1 ONTUMU3AIUH paboTel KDY

— H3y4eHHe npuMepoB npuMeHeHuss KOV B pa3nuyHbIX OTpacisxX, TAKUX KaK YHEPreTHKa,
IPOM3BOJICTBO, HEe(pTEra3oBas MPOMBIIIJICHHOCTh U JIPYTHE, a TAaKKe MOHHMMAaHUE MPEHMYIIECTBA
ucnonp3oBanus KOV B 3Tux oTpacisix u BO3MOKHbIE BHI30BBI U OTPAaHUYEHUS;

— HU3yuYeHHE BOINPOCOB, CBSA3AHHBIX C HKOJOrMUECKUM BozaeictBueM KOV u meromamu
CHIDKEHHSI X HETaTUBHOTO BO3JICHCTBUS HA OKPYKAIOIIYIO CPEY, TAKUX KaK YTHIIM3ALUS OTXO/0B,
CHIDKEHHE BEIOPOCOB M 2)HEProdPHEeKTHBHOCTD;

— (¢dopMuUpOBaHME 3HAHMA O BHUAAX MPUPOJHBIX HCTOYHUKOB SHEPrUM U CIIOCOOax
npeoOpa30BaHus UX B JIEKTPUIECKYIO M TEIUIOBYIO SHEPTHIO.

PesynpratoM oOyueHuss mo yueOHOW IUCLMILIMHE SIBISIETCA OBJIAJICHUE OOYYarOIIMMHUCS
3HAaHUSIMH, YMEHUSMH, HAaBBIKAMH M OIBITOM JESTEIBHOCTH, XapaKTEPU3YIOIIUMH IpoIece
dbopMUpOBaHUSA KOMIIETEHIIMI M 00ECIeYnBaIOUIUMHU JOCTI)KEHHUE IUIAHUPYEMBIX Pe3yJIbTaToOB

OCBOCHUS yUCOHOU JUCIIUILTUHBIL.

2.1.

cDOpMI/IpyeMI)Ie KOMIICTCHIONH, UHANKATOPBI JOCTUKCHUA KOMHCTGHHI/Iﬁ,

COOTHECEHHBIE C TUNIAHUPYEMBIMHU PE3yIbTaTaMU O0YUYCHHS 0 TUCIUILTNHE
«KoMOMHMpOBaHHBIE SHEPTETUUECKUE YCTAHOBKIDY:

Koa m HanmMeHoBaHHe

KO[{ M HAMMCHOBAHUC

Ilianupyemble pe3yJbTaThl 00yYeHus:

HHAUKATOpPA
KOMIIETeHIIMH N0 AUCUHHUILINHE
AOCTHKEHHs] KOMIIeTeHIHH
IK-2 NA-TIK-2.1 - IEMOHCTPUPYET pacyeT TUIIOBBIMHU

I/ICHOJ'IBByCT THUIIOBBIC
METOJbI PACYCTOB IIpHU

PacueT TunoBeIMU METOJaMH
TEXHOJIOI'MYECKUX MPOIECCOB

MCETOJAaMU TEXHOJIOTUYCCKUX IMTPOUECCOB
TreHepaly SHCPIruu B obOactu

obOecrieueHu reHepalyy SHePrun KOMOMHHPOBAaHHBIX YHEPIeTUIECKUX
TEXHOJIOTHYECKUX YCTaHOBOK
MPOIECCOB OOBEKTOB NA-TIK-2.2 - CITOCOOEH MPUHSATH, PACUYETHI THTIOBBIMHU
po¢hecCHOHATBHOM Pacyer THOBBEIME MeTOJAMHU METOJJaMH TEXHOJIOTHYECKUX MPOIECCOB
JIeSITeTbHOCTH TEXHOJIOTMYECKUX MPOIECCOB TPaHCIIOPTUPOBKH SHEPTUHU B 00J1aCTH
TPaHCIIOPTUPOBKH SHEPTUU KOMOMHHMPOBAHHBIX YHEPIreTUIECKUX
YCTaHOBOK
WJ-TIK-2.3 - IEMOHCTPUPYET pPacdyeThl TUTTOBBIMHU
Pacuer THIOBBIMM MeTOaAMU METOJIJaMH TEXHOJIOTHYECKUX TPOIIECCOB B
TEXHOJIOTMYECKHX MPOLIECCOB KOMOMHHMPOBAaHHBIX SHEPIreTHYECKUX
WCTIONIb30BAHMS U y THITH3AIIH YCTaHOBKAaX IPH HCIIOJIb30BaHUH H
SHEPrux YTHJIN3AIUN SHEPTUU
NA-TIK-2.5 - crocobeH pa3paboTaTh MEPOIIPHUATHS 10
Pa3paboTka MeponpusTHii IO 9HEPTO- U pecypcocOeperKeHHIO B 00JIACTH
9HEPro- M pecypcocOEepPeKeHNI0 | KOMOMHHPOBAHHBIX SHEPIreTHYECKUX
Ha 00BEKTax YCTaHOBOK
poheCCHOHANBHOM
JIeSITEIBHOCTH
I1K-3 NA-TK-3.1 - pa3pabaThIBaeT JIEMEHTHI CXEM

Pa3zpabarbeiBaeT cXeMbl
pa3MenieHus 00beKTOB
poheCCUOHAIBHOM
JIESITETILHOCTH B
COOTBETCTBHU C
TEXHOJIOTHUEN

Pa3paboTka 2;1eMEHTOB CXeM
pasMemnieHus 00bEKTOB
poheCCUOHANTBHOM
JIeSITETbHOCTH B COOTBETCTBUH C
TEXHOJIOTHEN MPOU3BOACTBA

pasMereHuss 00beKTOB KOMOWMHUPOBAHHBIX
OHEPTETUYCCKUX YCTAHOBOK B
COOTBETCTBHHU C TEXHOJIOTHEH
MPOU3BO/ICTBA




KO}I M HAMMCHOBAaHHUE
KOMIICTCHIINHU

Konx u HaumMeHoOBaHHe
HHANKATOpA

JOCTHXKCHUS KOMICTCHIIMH

IInanupyembie pe3yJbTAThI 00y4eHHsT
1O AUCHUILIUHE

MPpOU3BOACTBA

3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUIIIUHBI

OO6wast TpyA0EMKOCTh Y4eOHOW AUCHUIUIMHBI IO y4eOHOMY IJIaHy COCTaBIISET:

1o 0OyHOHU opme 00yueHHs — 4

3.e. 144 gac.

3.1. Crpykrypa y4eOHOU TUCIUILTUHBI TSl 00YUYaAIOIUXCS 10 BUAM 3aHATHN

CTpykTypa H 00beM JUCHUILINHBI

KonrakTHas aynutopHasi padora, | CamocrosiTejJbHasi padoTa
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3.2. Crpykrypa yueOHON AUCIUIIIMHBI 1JIs 00yUYaOIIKMXCs MO pa3iesaM U TeMaM JUCHUIUIUHBL: (04Has ¢opma 00ydeHHS)
I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpOIHpYyeMbIe) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
OCBOEHMSI: o s 3 " 2 % MeponpusTHii, 00ecneYHBAIOLIHE 110
Ko7 (bI) HaunmeHoBaHue pPa3/iesioB, TeM; o = g |3 g & A 5 COBOKYITHOCTH TeKYyIIHii KOHTPOJIb
(dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KommeTeHuum (i) u =) E g |§3 ‘: 3 E E £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMoCTH
AOCTHIKEHHUSI b} == S§3EF =273 'S
KOMIIETeH U = E& RIS EE O &
CenbMoii cemecTp
[K-2: Pa3nes |. DHepreTuka B COBpeMEHHOM MHpe 10 6 10 DOpMBI TEKYILEr0 KOHTPOJLS
NJI-TIK-2.1 Tema 1.1 3 2 no pazzeny |
NJI-TIK-2.2 OCHOBHBIE 3aKOHOMEPHOCTH W TEH/ICHIIMH Pa3BUTHSI 1. ycTHBI# ompoc
WJ-TIK-2.3 SHEPreTHKH U MIeKTPH(PUKAIIUU 2. 3amuTa 1ab0paTOPHBIX padoT.
NJI-I1K-2.5 Tema 1.2 3 2 3. NUCBMEHHBIM OTYET € pe3yJbTaTaMu
IIK-3: CocTostHME U HallpaBJICHUS! COBEPLUICHCTBOBAHUS BBIIIOJIHEHHBIX SKCIEPUMEHTAJIBHO-
WJI-TIK-3.1 DHEPreTUYECKOro Oananca u dnekTpudukanuu B Poccun 11abOpaTOPHEIX PaboT.
Tema 1.3 4 2
OnTtuMH3anus CTPYKTYpPhl TOMIIMBHO-3)HEPT€THYECKOTO
KoMIIiekca Poccuu 1 OCHOBHBIX PETHOHOB; MpobiieMa BEIOOpa
paIMOHAIBHBIX YJHEPTOHOCUTENEH M HAaIIPABJICHHS €€ PEeIICHHS
JlaGoparopHast pabora Ne 1.1 3 2
YcTpoHCTBO M KOHCTPYKIHMS JBUraTeNsl BHYTPEHHETO CTOPAHMS
JlabopaTtopHas pabora Ne 1.2 3 2
CocTaB 1 yCTPOHCTBO CUCTEM, OOCITYKHBAIOIINX JU3EIbHYIO
YCTaHOBKY
[K-2: Paznea Il1. KomOunuposanubie yeranosku TIC 12 11 6 10 DopMBI TEKYIIETO KOHTPOJIS
WUA-TIK-2.1 Tema 2.1 2 1 o pazzgeny Il:
WA-TIK-2.2 Bgenenue. OcHoBHBIE THITBI KOMOMHHMPOBaHHBIX [1T'Y 1. KomIOKBUYM
WN-T1IK-2.3 Tema 2.2 2 1 2. TMUCBMEHHBIM OTUeT C pe3ylbTaTaMu
I/II[-HK-Z.5 FaSOTyp6I/IHHLIe YCTaHOBKHM BBIITOJTHCHHBIX OKCIICPUMEHTAJIBHO-
TIK-3: Tema 2.3 2 1 nmabopaTopHBIX paboT.
NJ-1K-3.1 KoMOuHMpoBaHHbIe naporaszosble ycranosku TOC ¢ 3. 3amuTa 1abOPaTOPHBIX PabOT.
YTUJIN3ALMOHHBIM KOTJIOM 4 WHANBUAYAJIBHOC JOMAIIIHCE 3aJaHHUC.




I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
0CBOEHHSI: o s 3 " 2 % MeponpusTHii, 00ecneYHBAIOLIHE 110
Ko7 (bI) HaunmeHoBaHue pPa3/iesioB, TeM; o = g |3 g & A 5 COBOKYITHOCTH TeKYyIIHi KOHTPOJIb
dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KoMmeTeHuum (i) 1 =) E g |§3 § 3 E § £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMOCTH
AOCTHIKEHHUSI b} == S§3EF =273 'S
KOMIIETeH U = E& RIS EE O &
Tema 2.4 2 1 5. KOHTpoOJIbHAs paboTa.
KomOunupoBaHHbBIE TapOra3oBble yCTAHOBKU CO COPOCOM ra3oB 6. ycTHBIi ompoc.
B TOIIKY SHEPreTUYECKOro KOTJIa
Tema 2.5 2 1
Komb6unrpoBaHHbIE TApOTa30BbIe YCTAHOBKH C
BBICOKOHAIIOPHBIM KOTIIOM
Tewma 2.6 2 1
Kom6unnpoBaHHbIE TapOTra30Bble YCTAHOBKH C BIIPBICKOM Tapa
B ra3oBbiil TpakT ['TY (IIT'Y-STIG)
[IpakTrueckoe 3ansrue No2.1 5 1
Pacuer mpeansHOTO IMKIIA Ta30TypOMHHON ycTaHOBKH. PacueT
ra3oBoi TypOMHBI IO LUKy C TIOJIBOJIOM TEIUIOTHI IPH p = const
0e3 perenepanuu. Onpenencaue Tepmudeckoro KI1/]
uneansHoro uukia ['TY
[IpaxTruaeckoe 3ansTne No2.2 6 1
TernoBoi 1 a3pOoIMHAMUYECKUI pacueT KOTJIOB-YTHUIIM3aTOPOB
3a Ta30BBIMH TypOHHAMHU
Jlaboparopnas padorta Ne 2.1 3 1
W3ydenne KkoHCTpyKuMHU ra3otrypbunnoro nsuraresns I'T/[-3P
JlaGoparopHas pabora Ne 2.2 3 1
CocTtaB 1 KOHCTPYKIIHS ITapOBOi TypOOoreHepaTopHoit
YCTaHOBKHU
IK-2: Pazpnea 1. Ilapamerps! u xapaktepuctuku I'TY u III'Y 12 5 6 20 DOpMBbI TEKYIIETO KOHTPOJIS
WNA-TIK-2.1 Tema 3.1 6 5 no pazaeny IlI:
NA-TIK-2.2 [TapameTpbl 1 XapaKTEpUCTUKU IPOLYKTOB CTOPAaHUs TOILIUBA 1. KOJIOKBUYM
NJ-TIK-2.3 Ity 2. NUCBMEHHBIM OTYET C pe3yJbTaTaMu




I[Inanupyemsie

Buabl yueOHol padoThI

(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3yJIbTaThI = Buasl 1 gopMBI KOHTPOJILHBIX
OCBOEHHSI: o s 3 " 2 % MeponpusTHii, 00ecneYHBAIOLIHE 110
Ko1(b1) HaumenoBaHUe Pa3/lesioB, TeM; o So [§ 3g E% 5 COBOKYIHOCTH TEKYIIHii KOHTPOJIb
(opmupyemoii(bix) ¢opma(bl) IPOMEKYTOYHOM aTTECTALUMN = § g & § &l § % = § yCIeBaeMoCTH;
KoMmeTeHum(i) u =) = E $E%§3 =L £ ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = £ (S§53§ 22 | g5 yCIIeBaeMoCTH
JOCTHIKCHUSA > é' E S \g ’§ § é‘ lé[ = \g
KOMIIETeH U = 5 RIS = © &
WA-TIK-2.5 Tema 3.2 6 5 BBITIOJTHEHHBIX AKCIIEPUMEHTATBHO-
[K-3: Cucrema ypaBHEHUH yTHIN3alMOHHOTO KOTIa nabopaTopHBIX PadoT.
NJ-TIK-3.1 koMmOuuupoBanHoi I1I'Y u ee pacuer 3. 3amuTa J1abopaTOPHBIX padoT.
[IpakTrueckoe 3anaTue Ne3.1 2 5 4. xoHTpONBHAas paborTa.
Pacuer xoTiia-yTriinzaropa 5. ycrHslit onpoc.
[Ipaktuueckoe 3austue Ne3.2 3 5 6. pedepar.
Pacuér TennoBoii cxemsl [II'Y-TOC yTuian3amoHHOro TUIa
OK3ameH 36 B MUCHbMEHHOH opme 1o Omreram
HUTOI'O 3a cexpMoii cemecTp 34 16 18 76
HUTOI'O 3a Bech nepuos 34 16 18 76




3.3.

Kpatkoe conepkanne yaeOHOM TUCITUATITMHBI

Ne mnn

HaumenoBaHue pa3jesa u
TeMbI U CHUTLTHHBI

Conep:xanue pa3jesia (TeMbl)

Pasznen |

JHepreTuka B COBpeMEHHOM

MHupe

Tema 1.1

OCHOBHbIE 3aKOHOMEPHOCTHU
" TCHACHIIUN pa3BUTUA
DHEPreTUKU U
ANEKTPUPUKAIIH.

OCHOBHBIE IPUPOAHBIE SHEPTETHYECKUE PECYPCHI MUPA U

€r0 OCHOBHBIX PETMOHOB. XapaKTEPUCTUKU HANPABICHUI

UX UCIOJIBb30BaHMS.

I'maBHBIE 0COOEHHOCTH MHPOBOTO YHEPTETHUECKOTO OanaHca U
pasBUTHS SJEKTPUPHUKALNY 10 OCHOBHBIM PETHOHAM.
OCc0o0EHHOCTH CYIIECTBYIONIETO COCTOSHUS

SHEPreTUKH MUPA U UX NEPCIEKTUBEI B IEPBOM MOJIOBHUHE
XX1 Bexa.

Tema 1.2

CocTtosHMe U HanpaBJIEHUS
COBCPIICHCTBOBAHUA
SHEPreTUYEeCcKOro anaHca u
anekTpudukanuu B Poccun.

OCHOBHBIE H3MEHEHHS B 00JIACTH MPOU3BOJICTBA H MEpeIadn
MPUPOAHBIX SHEPTeTHUECKUX PECYPCOB, UX MEPEPaAOOTKH.
[ToTpebneHus 3IeKTPUIECKOHN U TEIUIOBON SHEPTHHU, IPSIMOTO
pacxona TorumuBa. OCHOBHBIE OOBEKTHBHBIE TEHICHITUN
Pa3BUTHUS DHEPTETUKH 1 deKTpudukamu B Poccun u 3a
pyOesxoM. [Iponopuuun pa3BUTHA YHEPTETHKH U
3NIeKTpU(HUKALNY, SHEPrOBOOPYKEHHOCTh Tpyaa. CTpyKTypa
KOHEYHOT0 noTpebneHus sneprun. CTpyKTypa JOOBI4H,
nepepadoTKH, TPAHCTIOPTA U MCIIOIB30BAHUS SHEPreTHIECKUX
pecypcoB. Pojib HeTpaIuIIMOHHBIX BHIOB SHEPTUH B
SHEepPreTHYecKoM OallaHCe, OCHOBHBIC HAPaBJICHHS
sHeprocoepexeHus: TeHIeHIUS CO3aHus
JEIEeHTPAIN30BaHHBIX HCTOYHUKOB SHEPTOCHAOKEHN,
KpuTepu# 3P GEeKTHBHOCTH.

Tema 1.3

OnTumMuzanus CTpyKTypbl
TOILNTMBHO-OHEPI€TUUCCKOI'O
koMmIutekca Poccun u
OCHOBHBIX PETHMOHOB;
mpobiiema BeIOOpa
panuoHaIbHBIX
SHEPrOHOCHUTEIIEN U
HaIpaBJICHU €€ PCIICHUA

Mertozbl ouieHKH 3¢ (HEKTUBHOCTU PEeIeHUN TPU
B3aMMO3aMEHSEMOCTH BUIOB TOIUINBA U SHEPTUH.
Ouepreruueckas crparerus Poccun no 2030r. I'naBHbIe
HanpapJIeHUs] HAYYHO-TEXHUYECKOTO IPOrpecca B SJHEPIeTHKE
u anexTpudurkanuy U ux 3PPEeKTHBHOCTH, BIUSHUE
peruoHanbHBIX (akTopoB. OCOOCHHOCTH pa3BUTHS KPYITHBIX
CUCTEM U KOMILIEKCOB B 3JIEKTPO3HEPreTHUECKOI,
ra3ocHa0aroIel, TerocHaokameil n HedTecHa0Karomei
OTpaCisiX, B AIEPHOU SHEPIrEeTUKE U YTONBHOU
MpoMbluIeHHOCTH. CO3/1aHUE IHEPTETHUECKUX KOMILIEKCOB.
IIpobaeMa 3KOHOMHUM PECYPCOB U CPEICTB B IHEPIETHKE.
I'maBHBIE TEXHUYECKHE MTYyTH PEUICHHUS MTPOOIIEMBI.
Hcnons3oBanre BO300HOBISIEMbIX HCTOYHUKOB SHEPTHH,
MOTEHIHAJ SHEPro- U PecypcocOepexeHusl.

Pazpen |l

KomOnHupoBaHHbBIE YCTAHOB

xu TOC

Tema 2.1

BBenenune. OCHOBHBIE THUIEI
KoMOmHHpOBaHHBIX [1I'Y

Beenenune. OcHOBHBIE THNBI KOMOMHUpoBaHHBIX [II'Y:
OCHOBHBIE TIPEHMYIIECTBAa KOMOMHHMPOBAHHBIX OWHAPHBIX
YCTaHOBOK; KpaTKHe MCTOpuYeckue cBeneHus passurus [TV
ocHOBHbIE TUlbl [IT'Y.

Tema 2.2

l'azoTypOMHHBIC YCTaHOBKH

I'azoTypOuHHBIE YCTaHOBKU: KJaccu(puKanms I'TY;
uneanbHplii KT [TY mpm p = const (MK
BpaiiTona);peanbHblif UK TpU p = const; IPOMEXKXYTOYHOE
oxnaxaeHue Bo3ayxa B I'TY; npoMexyTOUHBIN IIOJOTPEB raza
B I'TY; I'TY ¢ pereHepanueil TEMIOTHI; TEINIOMEXaHUYECKHE
cxembl ['TY; oredecTBEHHBIE W 3apyOCIKHBIC TPOU3BOIUTEITH
sHepretndyeckux ['TY; mapaMerpsl U XapakTepUCTHKH
coBpeMeHHbIX dHepreTrueckux ['TY.

Tema 2.3

KomOunupoBaHHbIe

TOC ¢

KOM6I/IHI/Ip0BaHHLI€ Imapora3oBbIC YCTaHOBKH




Mapora3oBble YCTaHOBKH
TOC ¢ yrunu3anuoHHbIM
KOTJIOM

YTHIIN3allMOHHBIM KOTJIOM: TeIuloBass cxema W mukia IITY ¢
YK; T-Q muarpamMma TeriooOMeHa B YTHIM3AIIMOHHOM KOTIIC,
ypaBHEHHUS TEIUIOBBIX OajaHcoB ayeMeHTOB YK; anroputm
ONpeAeNeHNs TapoNpPOU3BOAUTENBHOCTH Y K; cXeMa TeIIoBBIX
notokoB III'Y ¢ YK; momtHocTs mapoBoit Typounsr u KIIJ
naporazoBoil ycranoBku ¢ YK; III'Y ¢ YK u ngoxuranuem
toruBa; [II'Y ¢ pByxkonTypHbeIM YK; T-Q amarpamma YK
nByXx JaBieHui; cpaBHenue I[II'Y ¢ VK ogHoro u JaByx
nasienuit; [II'Y memeyronsasix TOC ¢ mapanmensHo# cxemon
paboteL. III'Y meueyronsneix TOC ¢ momy3aBHCHMON CXeMOM
paboTEHL.

Tema 2.4 KomOuHMpOoBaHHBIE KoMOnHUpOBaHHBIE ITapora3oBble YCTAaHOBKH CO COpOCOM
Mapora3oBble YCTAHOBKM CO | Ta30B B TONKY JHEPreTHYECKOTO KOTJA: TeIioBas cxema |
cOpOCOM ra3oB B TOIKY mukn copocHoit III'Y; ocobennoctu III'Y cOpocHoro tuma;
9HEPreTHYECKOTO KOTJIA CXeMa TEIUIOBBIX IIOTOKOB U OCHOBHBIE ITOKA3aTeIN COPOCHBIX

I[I'Y; cxema W OCOOEHHOCTH MPOEKTHUPOBAHHS KOTEIBHBIX
YCTaHOBOK C NPeABKIOUYEeHHbIMU [TV,

Tema 2.5 KomOunupoBaHHble KomOunupoBaHHbIe [1apora3oBble YCTaHOBKU c
Mapora3oBble YCTAHOBKH C BBICOKOHAMNOPHBIM ~ KOTJOM: cxema W nukn III'Y ¢
BBICOKOHAIIOPHBIM KOTJIOM BBICOKOHAIIOPHBIM  KOTJIOM; ocobennoctn  III'Y m

BBICOKOHAIIOPHOTO KOTJa; W30BITOYHAs MOIIHOCTh TI'a30BOM
TypOunsl u KIIJ] [II'Y ¢ BEICOKOHANOPHBIM KOTJIOM; XapakTep
BJIMSTHHS CTETNICHU MOBkImeHus napienus B ['TY ma KIIJ IIT'Y
C BBICOKOHAITOPHBIM KOTJIOM.

Tema 2.6 Kom6unupoBanHbie KomOuHHMpOoBaHHBIE TapOra3oBbleé YCTAaHOBKH C BIIPBICKOM
[1apora3oBbI€ YCTAHOBKH C napa B rasoBelii Tpakt I'TY (III'Y-STIG): ocobGennocty,
BIIPBICKOM I1apa B Ta30BBIN npenmMyinecTBa u nepcnekTuBsl STIG-TexHoMOrMM; cxema U
tpakt I'TY (TIT'Y-STIG) teopernueckuii muka [II'Y ¢ BhopeickomM mapa B KaMmepy

cropanuss u razoebli TpakT I'TY; OCHOBHBIE NOIOXKEHUSA
teruioBoro pacdera III'Y ¢ Bmpeickom mapa (III'YSTIG);
napameTpbsl ontumanbHoro nukia III'Y ¢ BopeickoM napa;
anroput™ pacuera III'Y ¢ BpeickoM mapa.

Pazgea 111 | Ilapamerpsl 1 xapaktepuctuku I'TY n IIT'Y

Tema 3.1 ITapameTpsl u | ITapameTpsl U XapaKTEPUCTUKU NPOAYKTOB CTOPaHUs TOILINBA
XapakTepucTUKu MpoAykroB | 'TY: pacyer u aHanu3 mapamMeTpoB M XapaKTEPUCTHUK
cropanus torusa I'TY MPOAYKTOB CropaHus ra3o00pa3Horo u >xuakoro tormus ['TY.

Pacuer tennoBoi cxemsl 3Hepreruueckoi I'TY: BelnonHeHue
TemIoBbIX pacueTos cxeM I'TY.

Tewma 3.2 CucreMa ypaBHEHHI Cucrema ypaBHEHUI YTHIU3ALIOHHOT O KOTJa
YTHUIM3ALHMOHHOIO KOTJa komOmHrpoBanHOW III'Y m ee pacder: coCTaBIE€HHE CHCTEM
komOuHupoBanHo# [II'Y u ypaBHenuii YK wu wux pemenne. Pacuer BBIXOAHBIX
ee pacyeT nokaszaresnieii  komOuHupoBannoir III'Y ¢ VYK: pacuer

BHYTpEHHEH W 3JIEKTPUYECKOH MOIIHOCTEW IapoBOH TypOu
Hbl, BHyTpeHHero u sinekrpuyeckoro KIIZ III'Y; pacuer
aOCOJNIOTHBIX M OTHOCHTEIBbHBIX IOTEPh W KOI(PPHUIKEHTA
ounapaoctu III'Y. Pacuer xomOunumpoBannoii III'Y ¢
BBICOKOHAIIOPHBIM ~ KOTJIOM: pacueT TeIUIOBOM CXEMBI |
nokazateneli  3ddexruBnoct I[II'Y ¢ BBICOKOHANOPHBIM
KOTJIOM.
3.4. Opranuzanys caMOCTOATEIbHON pab0Thl 00yUYaIOIIUXCS

CamocrostenbHas paboTa cTyJaeHTa — o0s3aTeNnbHasi 4acTh 00pa3oBaTEIbHOIO Mpoliecca,

HaIlTpaBJICHHAasA

Ha  pa3BUTHE

T'OTOBHOCTH K

npodeccuoHaIbBHOMY U JIMYHOCTHOMY
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caM000pa3oBaHHI0, Ha TMPOCKTUPOBAHUE JaIbHEWUIIEro o0pa3oBaTeNIbHOTO Mapuipyra u
poeCCHOHATBHON Kapbephl.

CamocTtosaTenpHas paboTa 00y4YarOMXCs MO JUCIUILIMHE OpraHN30BaHa KaKk COBOKYITHOCTD
ayJIUTOPHBIX W BHEAYAUTOPHBIX 3aHATUH U paboT, o0ecrnevyuBaIOMIMX YCHEIIHOE OCBOEHHUE
JUCITUTIAHBI.

AynutopHas camocTosiTelibHas paboTa 0OydaroImMXCsl MO JAUCUUIUIMHE BBIOJTHSETCS Ha
Y4eOHBIX 3aHSATUSX IIOJ PYKOBOJCTBOM TIpEMoAaBaTelis W IO €ro 3aJaHui0. AyIUTOpHAS
camocTosTellbHas paboTa oOydaromuxcst BXOAUT B OOIIHI 00beM BPEeMEHHU, OTBEICHHOTO Y4eOHbIM
TUTAHOM Ha ayAUTOPHYIO paboTy, ¥ periiaMeHTUPYETCS paCIIUCAHUEM yIeOHBIX 3aHSITHIA.

Bueayauropnas camocTosiTenbHast paboTa o0yyaronmxcs — miaHupyemasi yueOHasi, Hay4Ho-
UCCIIC/IOBATENIbCKAsA, MpaKTHUecKas paboTa OOydyarolmuxcs, BBHIMOJHSAEMas BO BHEAYIAUTOPHOE
BpeMsl [0 3aJaHUI0 M TpU METOJUYECKOM pYKOBOJCTBE IMpemnojaBaTens, HO 0e3 ero
HETNIOCPEJICTBEHHOTO YYaCTHsI, PACIICAHUEM yUeOHBIX 3aHATHI HE PETIIaMEHTUPYETCS.

Bueayauropnas camocTosiTenbHast paboTa 00y4yaronuxcs BKIIOYaeT B ce0s:

— MOATOTOBKY K JICKIUSAM M Ta0OPATOPHBIM 3aHSATHUSIM, K3aMEHaM;

- M3yuyeHue y4eOHbIX MOCOOuit;

- M3YYCHHE Pa3eliOB/TEM, HE BRIHOCUMBIX Ha JICKIIMH CAMOCTOSTEIBHO,

- HaMMCaHUe TEMAaTUYECKHUX JOKIA0B, pedepaToB HA MPOOIEMHBIE TEMEI;

- MOATOTOBKA K MPOMEXYTOYHOM aTTECTAllMK B TEUCHHUE CEMECTpa.

CamocrostenpHas pabora 00ydalOmMXCs C y4dacTHEM IpenojaBareiss B (opme HHOH
KOHTaKTHOM palbOThl TpeayCcMaTpUBaeT TpPYyNIOBYI0 M (WIM) HWHIMBHIYAIbHYIO paboTy c
00yYaroIIMMUCS U BKJIIOYAET B CEOs:

- MNPOBCACHUC HWHIAUBHUAYAJIBbHBIX W TPYHIIIOBBIX KOHCYJ'IBTaHI/II\/’I II0 OTACJIbHBIM
TeMaM/pazenam JUCIUILIHHBL

- MIPOBE/ICHNE KOHCYIbTALUI Tepe IK3aMEHOM.

HepequL pa3,I[eJ'IOB/TeM/, INOJHOCTBIO HJIM YaCTHU4YHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC
HU3YUCHHUC C MOCICAYIOIIUM KOHTPOJICM!

Buabl 1 gopmel -
HaumenoBanue pa3gena KOHTPOJIbHBIX E
/TeMbl AUCIHHUIIINHBI, MepOonpUsITHIA S
Ne it BBIHOCHMMBbIE HA 3aganus 1J1sl CAMOCTOSITEJILHON PadoThI (Y4uTBHIBaIOTCS E
CaMOCTOSITEJIbHOE npH nposeleHud | S
H3yuyeHue TeKyIiero 23
KOHTPOJIs1) ==

Pazpnen | JHepreTuka B COBpeMEHHOM MHpe

Tema 1.1 OcCHOBHBIE IToaroToBUTH KOHCIEKT YCTHBIM 0IIPOC; 2
3aKOHOMEPHOCTH U MIEPBOMCTOYHHKA; TIOATOTOBKA K MUCHMEHHBIH
TEHCHIIUN Pa3BUTHA JIEKIUSIM U J1a00paTOPHBIM 3aHATHSIM; OTHYeT ¢
9HEPreTUKH U MOJITOTOBHUTHCS K YCTHOMY OIIPOCY; pe3yJpTaTaMH
ANEeKTpUPUKAITIT MOJITOTOBKA K 3aIIHTE JIA00OPATOPHOI BBITIOJTHEHHBIX

paboThL. 9KCIIEpPUMEHTA
BHO-
nabopaTOPHBIX
pabor; 3amura
nabopaTopHBIX
paboT.

Tema 1.2 CocrostHue U IToaroToBUTH KOHCIEKT YCTHBIH OIIPOC; 2
HaIpaBICHUS MIEPBOMCTOYHHKA; IOATOTOBKA K MUCHMEHHBIH
COBEpIIIEHCTBOBaHUS JICKIMSM | J1a00paTOPHBIM 3aHATHSIM; OTUeT ¢
9HEPreTUYECKOTO MOJITOTOBHUTHCS K YCTHOMY OIIPOCY; pe3yJIbTaTaMu
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OanaHca u IIOJIrOTOBKA K 3allUTE JIAOOPATOPHOM BBINIOJTHEHHBIX

aneKTpuUKaIH B paboTHL. 9KCIIEPUMEHTA

Poccun BHO-
nabopaTOPHBIX
pabor; 3amura
nabopaTopHBIX
pa0or.

Tema 1.3 OnruMmusanus IToaroToBUTL KOHCOEKT YCTHBIH OIIPOC;
CTPYKTYpPHI TOIUTUBHO- MIEPBOMCTOYHHKA; IOATOTOBKA K MUCHMEHHBIH
JHEPreTHYECKOro JIEKIUSIM U J1a00paTOPHBIM 3aHATHSIM; OTHYeT ¢
kommiekca Poccun n MOJITOTOBUTHCS K YCTHOMY OIPOCY; pesyabTaTamMu
OCHOBHBIX PETHOHOB; IIOJrOTOBKA K 3alUTE JIAOOPATOPHOM BBITTOJTHEHHBIX
poOiema BeIOOpa paboTEL. IKCIIEPUMEHTAIT
pauroHaIbHBIX BHO-
SHEPrOHOCHUTEINEH U 1abopaTOPHBIX
HaIpaBJICHHS ee pabort; 3amuTa
peLieHust 11a00paTOPHBIX

pa0or.

Paznen 11 KomOnauposanusie yecranoBku TIC

Tema 2.1 Benenue. OcHOBHEIE IToaroToBUTL KOHCOEKT YCTHBIM  0mpoc;
THTIBI MIEPBOMCTOYHHKA; IOATOTOBKA K KOJUTOKBUYM;
KOMOWHHPOBaHHBIX JICKIHSM, TPAKTUIECKUM H MUCHMEHHBIH
nry 71a00paTOPHBIM 3aHATHUSM; OATOTOBKA K | OTYET c

KOJIJIOKBUYMaM M KOHTPOJIbHBIM pesyabTaTaMmu

paboTam; MOATOTOBUTHCS K YCTHOMY BBITTOJTHEHHBIX

OIIpOCY U UHAUBUYATLHOMY 9KCIIEpUMEHTA

JOMaIllHEMY 3aJaHHUIO. BHO-
11a00paTOPHBIX
pabor;
KOHTPOJIbHAs
paborta;
WHIUBUIYaITBHO
e JIOMallTHee
3aJjaHue;
3amuTa
11a00paTOPHBIX
pa0or.

Tema 2.2 l'azorypOunHBIE IToaroToBUTH KOHCIEKT YCTHBIM  0mpoc;
YCTaHOBKH MIEPBOMCTOYHHKA; TIOATOTOBKA K KOJUTOKBUYM;

JICKIHSIM, TPAKTUICCKUM H MUCHMEHHBIH
71a00paTOPHBIM 3aHATHUM; IOJrOTOBKA K | OTYET c
KOJJIOKBHYMaM M KOHTPOJIBHBIM pe3ynbTaTaMu
paboTam; MOATOTOBUTHCS K YCTHOMY BBITTOJTHEHHBIX
OIIpOCY U UHAMBHUYATLHOMY 9KCIIEPUMEHTAI
JOMaIllHEMY 3aJJaHHUIO. BHO-
1ab0paTOPHBIX
pabor;
KOHTPOJIbHAsI
pabora;
WHIUBUIYaTBHO
e JIOMalTHee
3a7jaHue;
3aIUTa
nabopaTopHBIX

paboT.
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Tema 2.3 KomOuHnpoBanHbIe IToaAroTOBUTH KOHCTIEKT YCTHBIA  OIPOC;
Mapora3oBble yCTAHOBKU | IIEPBOMCTOYHHKA; MOJTOTOBKA K KOJUTOKBUYM;
T3Cc JICKIUSM, TPAKTUIESCKUM H MUCHMEHHBIIH
YTHIIM3alHOHHBIM 71a00paTOPHBIM 3aHATHUSM; OATOTOBKA K | OTYET c
KOTJIOM KOJUIOKBUYMaM M KOHTPOJIbHBIM pe3yabTaTamMu

paboTam; MOATOTOBUTHCS K YCTHOMY BBITTOJTHEHHBIX

OTIPOCY ¥ HHANBUAYAIEHOMY 9KCHIEPUMEHTAI

JOMaIlIHEMY 3aJaHHUIO. BHO-
11a00paTOPHBIX
paoor;
KOHTPOJIbHAs
pabora;
WHIUBUIYaTBHO
e JOMallHee
3aJjaHue;
3alUTa
nabopaTopHBIX
pabor.

Tema 2.4 Komb6unanpoBanubie IToAroTOBUTE KOHCIIEKT YCTHBIM  0mpoc;
Mapora3oBble yCTAHOBKU | IMEPBOMCTOYHHKA; TOJATOTOBKA K KOJUIOKBUYM;
co cOpocom ra3os B JICKLIXSM, IPAKTUIECKUM H MUCbMEHHBIH
TOIIKY 3HEPreTUYECKOro | 1aDOpaTOPHBIM 3aHATUSM; IOATOTOBKA K | OTYeT c
KOTJIa KOJUIOKBUYMaM H KOHTPOJIbHBIM pe3yabTraTamu

paboTam; MOATOTOBUTHCS K YCTHOMY BBITTOJTHEHHBIX

OIIPOCY ¥ HHANBUAYAIEHOMY 9KCIEPUMEHTAI

JIOMaITHEMY 33/IaHUIO. bHO-
11a00paTOPHBIX
paoor;
KOHTPOJIbHAs
paborta;
WMHIUBUIYaTBHO
e JOMalllHee
3aaHue;
3alUTa
nabopaTopHBIX
pabor.

Tema 2.5 KomOunupoBanHabie IToaAroTOBUTH KOHCIEKT YCTHBIA  OIPOC;
Mapora3oBble yCTAHOBKU | IMEPBOMCTOYHHKA; TOJTOTOBKA K KOJUIOKBUYM;

C BBICOKOHAIIOPHBIM JICKLHKSM, IPAKTUIECKUM U MICbMEHHBIH
KOTJIOM 71a00paTOPHBIM 3aHATHUSIM; MOJrOTOBKA K | OTYET c
KOJUIOKBUYMaM U KOHTPOJIbHBIM pe3yabTaTamu
paboTam; MOATOTOBUTHCS K YCTHOMY BBITTOJTHEHHBIX
OIIPOCY ¥ HHANBUAYAIEHOMY 9KCIIEPUMEHTAI
JIOMaITHeMY 33/IaHUIO. bHO-
nabopaTopHBIX
pabor;
KOHTPOJIbHAS
paborta;
WHIUBUIYaTBHO
e JIOMaIHee
3aaHue;
3aIuTa
nabopaTOPHBIX

pabor.
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Tema 2.6 KomOuHnpoBanHbIe IToaAroTOBUTH KOHCTIEKT YCTHBIA  OIPOC;
Mapora3oBble YCTAHOBKH | TIEPBOMCTOYHHKA; MOATOTOBKA K KOJJTOKBUYM;
C BIIPBICKOM TIapa B JICKIUSM, TPAKTUIESCKUM H MUCHMEHHBIIH
ra3zoBblil Tpakt ['TY na00opaTOPHBIM 3aHATHUSIM; TIOATOTOBKA K | OTYET c
(TIry-sTIG) KOJUIOKBUYMaM U KOHTPOJIbHBIM pe3yiabTaTaMmu
paboTam; MOATOTOBUTHCS K YCTHOMY BBITTOJTHEHHBIX
OTIPOCY ¥ HHANBUAYAIEHOMY 9KCHIEPUMEHTAI
JOMaIlIHEMY 3aJaHHUIO. BHO-
11a00paTOPHBIX
paoor;
KOHTPOJIbHAs
pabora;
WHIUBUIYaTBHO
e JOMallHee
3aJjaHue;
3alUTa
nabopaTopHBIX
pabor.
Paznen |11 | Ilapamerpsl u xapakrepuctuku I'TY u III'Y
Tema 3.1 [TapameTpsl 1 IToaAroTOBUTH KOHCIEKT YCTHBIA  OIPOC;
XapaKTepPUCTUKU MIEPBOMCTOYHHKA; TIOATOTOBKA K pedepar;
MIPOAYKTOB CTOPaHUS JICKIHSM, TPAKTUIECKUM H KOJUIOKBUYM;
toruBa I'TY 71a00paTOPHBIM 3aHATHAM; ITOATOTOBKA K | MUCHhMEHHBIN
KOJJIOKBHYMaM M KOHTPOJIBHBIM OTYeT c
paboTam; MOATOTOBUTHCS K YCTHOMY pe3yJbTaTaMu
orpocy u pedepary. BBITTOJTHEHHBIX
9KCIEPUMEHTAI
BHO-
nabopaTopHBIX
pabor;
KOHTPOJIbHAS
paboTa; 3amuTa
nabopaTopHBIX
pabor.
Tewma 3.2 Cucrema ypaBHEHUH IToAroTOBUTE KOHCIIEKT YCTHBIM  0mpoc;
YTUIU3AIUOHHOTO MIEPBOMCTOYHHKA; IOATOTOBKA K pedepar;
KOTJIa JICKIUSM, IPAKTUIECKUM H KOJUUIOKBUYM;
KOMOMHHAPOBAHHOM n1a00paTOPHBIM 3aHATHUSAM; IIOATOTOBKA K | TTMCHMEHHBIN
IIT'Y u ee pacuer KOJUIOKBUYMAaM U KOHTPOJIbHBIM OTYET c
paboTam; MOATOTOBUTHCS K YCTHOMY pesyabTaTamMu
orpocy u pedepary. BBITTOJTHEHHBIX
9KCIIEPUMEHTAIT
BHO-
nabopaTOPHBIX
pabor;
KOHTPOJIbHAS
paboTa; 3ammuTa
1ab0paTOPHBIX

paboT.
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KOMIIETEHIIUM, CHCTEMA U IIIKAJIA OHIEHUBAHUS

PE3YJIbTATBI OBYUYEHMUA 110 JUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

4.1. CooTHeceHHe TUTAHUPYEMBIX Pe3yJIbTAaTOB O0YUEHUS C YPOBHSAMU CHOPMHUPOBAHHOCTH KOMITETCHITUN
Yposuu HTorosoe Onenxa B IMokasaTenn ypoBHs c(hOPMHPOBAHHOCTH
c¢()OpMHPOBAHHOCTH KOJIU4eCTBO NATHOANIbHOM = = =
. YHHBEPCAJIbHOM(-BIX) o01enpogeccunoHAIbLHON (-bIX) npogeccuoHaAILHON (-bIX)
KoM eTeHIum (-ii) 0a/1sI0B cHCTEME . . .
. KOMIeTeHuuu (-i) KOMIIETCHIM I KOMIeTeHunu(-i)
B 100-6annbHOM 10 pe3yabTaTam K-
cHcTEME TeKylleH u ’
0 pe3yJbTaTamM IPOMEKY TOYHOM Hﬂ-rﬂég' ;
TeKyleH u aTTecTaluu W-TIK-2.
MPOMeKYTOUHOH WJI-TIK-2.3
aTTecTalun WJI-TIK-2.5
IK-3:
WA-TK-3.1
BBICOKUI OTJINYHO OoOyuarommuiics:

— OTJIMYHO JIEMOHCTPUPYET
pacyet TUMOBBIMH METOaMHU
TEXHOJOTMYECKUX MPOIIECCOB
reHepaliy YHePrun B 001acTh
KOMOMHHUPOBAaHHBIX
JHEPreTHYECKUX YCTAHOBOK;

— criocobeH mpodeccrHoHaIbHO
MPUHSTB, PACYCTHI TUTIOBBIMU
METOJIaMH TEXHOJIOTHYECKUX
MIPOILIECCOB TPAHCIIOPTHPOBKHU
SHEPTUU B 00JIaCTH
KOMOWHHUPOBAaHHBIX
SHEPTEeTHYECKHUX YCTAHOBOK;

— YCIENHO AEMOHCTPUPYET
pacyeThl THIIOBBIMH METOIaMHU
TEXHOJIOTHYECKUX MPOIECCOB B
KOMOWHHPOBAaHHBIX
SHEPreTHYECKHUX YCTAHOBKAX MPH
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WCTIONIb30BAaHNH 1 YTHIH3AIN
JHEPIHH;

— crocoOeH rpaMOTHO
pa3paboTaTh MEPONIPUSATHS 10
9HEPTO- U PecypcocOepereHHIO B
o0acTi KOMOWHUPOBAHHBIX
JHEPreTUYECKHUX YCTaHOBOK;

— THIATEeJIBHO pa3padaThiBacT
3IIEMEHTHI CXeM Pa3MeleHUs
00BEKTOB KOMOMHHPOBAHHBIX
SHEPTeTHYECKUX YCTaHOBOK B
COOTBETCTBHH C TEXHOJIOTHUEH
MIPOM3BOJICTBA.

MOBBIIICHHBIN

XOpOIIO

OO0y4aromuiics:

— JEMOHCTPHUPYET pacyueT
THUIIOBBIMH METOAaMMN
TEXHOJIOTHYECKHX MPOIECCOB
reHepalliy YHEPTUH B 001acTh
KOMOWHHPOBaHHbBIX
SHEPreTUYECKUX YCTAHOBOK, HO
HE YCBOMWJI BCE HEOOXOIUMBIC
KOHIICTIIIMH U (AKThI, OH MOXKET
IIPOIIYCTUTH BAXXKHBIC ACTAJIN UIIU
celiaTh HETOYHbBIC BbIBO/IbI,

— Croco0OeH MPUHSATH, PACUCTHI
TUIOBBIMU METOJIAMU
TEXHOJOTMYECKUX MPOIIECCOB
TPaHCIIOPTUPOBKHU SHEPTHUH B
001acTH KOMOMHUPOBAHHBIX
SHEPreTHYECKUX YCTAHOBOK, HO
HE TPOBOJUT JIOCTATOYHOE
WCCIICIOBAHUEC TEMBI U
MPOIMYCKAEeT BAXKHBIC HCTOYHUKH
nH(pOpMAITH, 9TO MOXKET
MOBJIUSATH HA TOYHOCTh €0
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OIICHKH;

— IEMOHCTPHUPYET pacueThl
TUTIOBBIMU METOIaMHU
TEXHOJIOTUYECKUX MPOIECCOB B
KOMOWHHUPOBAHHBIX
DHEPTreTUIECKUX YCTAHOBKAX IIPH
WCTIONIb30BaHUH U Y TUIU3AIHH
SHEPTHUH, HO MOXET OBITh
MPEIB3SATHIM HJIH UMETh
CyOBEKTHBHBIC MTPEATIOUTCHHSI,
KOTOPBIE MOTYT UCKA3UTh €TO
OIICHKY,

— criocobeH pa3paboTaTh
MEPOTIPUATHUS IO IHEPTO- U
pecypcocOepeskeHnIo B 001acTu
KOMOMHHUPOBAaHHBIX
SHEPreTUYECKUX YCTAaHOBOK, HO
COBEpIIAET OIIMOKH B
JIOTUYECKOM BBIBOJE WJIH
HETIPaBUILHO apTyMEHTHUPYET
CBOM HJICH, YTO MOKET IIPUBECTH
K HETOYHOU OIICHKE;

— pa3pabaTbIBaeT IEMEHTHI
CXEM pa3MeIIeHUus 00bEKTOB
KOMOWHHPOBaHHBIX
SHEPreTUYECKUX YCTAHOBOK B
COOTBETCTBHUU C TEXHOJOTHEN
MIPOM3BOJCTBA, JOMYCKAeT
€IMHUYHbIE HEerpyOble OUTHOKH.

0a30BLII

YAOBJICTBOPUTCIIBHO

OOyuaromuiics:

— IEMOHCTPHUPYET pacueT
THIIOBBIMU METOJAMU
TEXHOJIOTHYECKUX MPOIECCOB
TeHEpAINH YHEPTUN B 00JIaCTH
KOMOWHHUPOBAHHBIX
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SHEPTreTHYECKUX YCTaHOBOK, HO
HETPaBIIFHO TTOHUMAET WIIH
OLIeHUBAET TPeOOBaHU 3aa4H,
YTO MOJKET IIPUBECTH K
HEI0CTATOYHOMY BBITIOJTHEHHIO
WM HETIPaBUIBHOMY
AKIEHTUPOBAHUIO BAKHBIX
aCIIEKTOB;

— croco0eH MPUHSATH, PACUETHI
THUTIOBBIMU METOJIAMH
TEXHOJOTMYECKUX MPOLIECCOB
TPaHCIIOPTUPOBKH SHEPTUH B
00J1aCTH KOMOMHHUPOBAHHBIX
SHEPTEeTHYECKUX YCTaHOBOK, HO
HE yriayOisieTcs B 1OCTaTOUHYIO
CTETICHb B TEMY HJIM HE
MOJTHOIICHHO MU3y4YaeT MaTepHal,
€ro OLIEHKA MOXKET OBITh
HEIOJIHOM WIHM HENPaBUIbHOM;
— JIEMOHCTPHUPYET PacueThl
TUTIOBBIMU METOJIAMH
TEXHOJIOTMYECKUX ITPOLIECCOB B
KOMOMHHAPOBAaHHBIX
SHEPTeTHYECKUX YCTaHOBKAX MPH
WCTIOJIb30BaHNUU M yTUIIN3ALUH
SHEPTUH, HO COBEPLIAET OMINOKH
B JIOTUYECKOM BBIBOJIC HITH
HETPaBUIBHO apryMEHTHPYET
CBOM HJCH, YTO MOKET HOBJIHATh
Ha 000CHOBAHHOCTH €0 OLICHKH;
— criocobeH pa3paboTaTh
MEpOTPHSTHUS TI0 SHEPTO- U
pecypcocOepekeHnto B 001acTu
KOMOWHHPOBaHHBIX
SHEPTreTHYECKHUX YCTAHOBOK, HO
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royaraeTcs TOJILKO Ha
OTPAaHUYCHHOE KOJIMIECTBO
HCTOYHUKOB MH()OPMAITUHU HITH
HUCTIOJIb3YEeT UCTOUHUKHU
HEIO0CTATOYHO HAJICIKHBIE TN
HeaKTyaJbHBIC, €r0 OIICHKA
MOKET OBITh HEITOJHOM WIIH
HETOYHOM,

— pa3pabaThIBacT dJIEMEHTHI
CXEM pa3MeIleHUs 00bEKTOB
KOMOMHHUPOBAaHHBIX
SHEPreTUYECKUX YCTAHOBOK B
COOTBETCTBUH C TEXHOJIOTHEH
MIPOU3BOJCTBA, JOMYCKACT IPyObIe
OIIMOKH.

HU3KUHU

HCYIOBJICTBOPUTEIBLHO

O0yuaro

IACS:

JAEMOHCTPHUPYET Q)paFMeHTapHBIe 3HaHHUA TEOPECTHUYCCKOTO U IMPAKTHYECKOTO MaTtepuaj, HOIIYCKaeT
rpyOBIe OIIMOKY TPH €ro M3JI0KEHUH Ha 3aHATHAX U B XOZE MPOMEXKYTOUYHON aTTeCTallly;

HCTIBITBIBAECT CEPhE3HBIE 3aTPYIHCHHS B INMPUMEHEHHHM TEOPETUYECKHX IMOJOKEHHU NpHU PEIICHUU
MPAaKTUYCCKUX 3aaa4d HpO(l)CCCHOHHJ'ILHOfI HampaBJICHHOCTH CTAaHAAPTHOI'O YPOBHA CJIO)KHOCTH, HE
BJIa/IeeT HEOOXOJUMBIMH I STOTO HABBIKAMH M IIPHEMaMU;

HE CIIOCOOCH MpOoaHaTU3uPOBaTh 33131y,

HE BJIaJICCT IPUHIUIIAMU PELICHUA 3a/1a4,

BBITIOJIHACT 33/IaHUS TOJIBKO N0 00pa3ily ¥ MOJ PyKOBOJCTBOM MpEnoaBaTers;

JA0IyCKacT FPY6LIG OHH/I6KI/I npu OmnpeAcCJICHUU HACAJIbHBIX TECPMOAWMHAMUYCCKUX IUKIIOB, HE
3HAET MapaMeTPhl COCTOSHHS Paboyero Teja U TEPMOAMHAMUYECKHE TTPOIECCHI;

HE yMEET OMpeJeNsaTh TEIUIOBBIE W TEMNIOQH3MYECKHE BEIMYHHBI, XapaKTEpU3YIOIIUE
TEPMOJIMHAMUYECKUE MPOIIECCHI, ONPEACISITh 3aBUCHMOCTh IMaPaMETPOB COCTOSIHUS HJICATHbHOTO
rasa;

JNEMOHCTPHUPYET YACTHYHO OCBOCHHOE 3HAHWE O pa3pabOTKe CXeMbl pa3MEIICHUS OOBEKTOB
npodecCHOHATLHON JIEITETbHOCTH B COOTBETCTBUH C TEXHOJIOTUEH TIPOU3BOICTBA;

JEMOHCTpUpPYET (hparMeHTApHOE BJAJCHUE TPABUIAMHU TEXHOJOTMYECKOW TUCIMILIUHBI TPH
JKCIUTyaTanuu 00BEKTOB MPO(ECCHOHANIBHOM NI TEIILHOCTH;

obnagaer ¢parMeHTaMu 3HAHWUN HOPMATHBOB MO JHEPrO- M PECYypCOCOCPEIKECHUIO Ha 00BEKTAX
npodeccHoHaTbHON IEATETHHOCTH;
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—  uMeer YaCTUYHO OCBOCHHOE YMEHHE pa3padaThiBaTh
pecypcocOepexeHII0 Ha 00heKTax MpoheCcCHOHATEHOMN NeITeTLHOCTH.

MEpPOIIPHUATHS  TIO

SHEpro-

u

o. OIIEHOYHBIE CPEJICTBA JJI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH Y ITIPOMEXKYTOYHOM
ATTECTAIUHU, BKJIIOYAA CAMOCTOATEJIBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu mpoBeneHHM KOHTPOJS CaMOCTOATENBHOM PabOThl OO0YYaroIIMXCs, TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOHM aTTecTaluu Mo ydeOHOU
muciuminHe «KoMOMHUPOBaHHBIE 3HEPreTUYECKHE YCTAHOBKW» MPOBEPSIETCS YPOBEHb C(HOPMHPOBAHHOCTH Yy OOYyYarOUIMXCA KOMIIETEHIUH |
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB 0OYUEHUS 10 AUCLHUIUIMHE, YKa3aHHBIX B pasjelnie 2 HaCTOSIIEH MporpaMmBbl.

5.1. ®opMblI TEKYLIEr0 KOHTPOJIS yCIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3a1aHUM!
Ne DopMBbI TEKYILEro IIpHMephI THIOBLIX 3ATAHHIE Dopmupyemas
T KOHTPOJIsI KOMIIEeTeHI M

1 | - ycTHBIH ompoc 1o OcHOBHBIE OOBEKTUBHBIE TCHJCHIIUKM Pa3BUTHs DHEPreTUKU W Aekrpudukanuu B Poccum u 3a pybexom. | [IK-2:
paszeny [Iponopumu pa3BUTHsI DHEPreTUKA W DJICKTPUQHUKALUKN, SHEProBoOpykeHHOCTh Tpyaa. Crpykrypa | UA-TTK-2.1
«OHepreTuka B KOHEYHOro mnoTpebienusi sHepru. CTpyKTypa A0ObIUM, MepepaboTKH, TpaHcmopra W wucnoib3oBaHus | UI-ITK-2.2
COBPEMEHHOM MHpPE» | SHEPreTHUECKUX pecypcoB. Poib HETpaAWIIMOHHBIX BUIOB SHEPTUHU B dHEpreTuyeckom OanaHce, ocHoBHbIe | MJI-TIK-2.3

HampaBjicHUsl  dHeprocOepekeHus:  TeHACHIHMsS  CO3JaHMs  JCIHECHTpaau3oBaHHbIX  ucTtouHukoB | MJI-TIK-2.5
SHEProcHaOXKeHHUs1, KpuTepun 3PPeKTHBHOCTH. CXeMbl SHEProcHa0KEHHs, NX OCHOBHBIE 3JIeMeHTHI, MeToabl | [TK-3:
pacdera. OcoOeHHOCTH BBIOOpa KOMOWHHUPOBAaHHOW W pa3lenbHOW cxeM »sHeprocHaOxkenus npu | M/-TTK-3.1
WCTIIOJIb30BaHUH OPTaHWYECKOTO TOIUIMBA, SAEPHOTO TOPIOYEro M BO30OHOBIISIEMBIX MCTOYHHUKOB DHEPTHH;

BIMSHUE HA OTH pEHIeHUS] OCOOCHHOCTEH CXeM JHEProcHaOXeHWsT ©  TOIUIMBOCHAOXKCHUSI.
TennopukaMoHHble, TEIUIOCHAOXKAIOIINE CHUCTEMBl W METOIbl BBIOOpA OINTHMAIbHBIX I1apaMETPOB;
JHepreTrdecKkne OanaHChl MPEenNpHUITHH, OCHOBHI HOPMHPOBAHHS PAcXOIOB TOIUIMBA, M 3HEPruu. Bridop

CXEM DJHEProcHaO)XeHHUS TePPUTOPHAIBLHOIIPOU3BOJACTBEHHBIX KOMIUIEKCOB, IPOMBIIUIEHHBIX ILIEHTPOB,

KPYIHBIX MPEANPHUIATHH. DKOJIOTHYECKUE MPOOJIEMBl SHEPreTUKH BiusHHE dHEpreTHYecKux OOBEKTOB Ha
OKpY>KaroIyto cpeny. Bunsl Bo3nelcTBH U UX MTOCTEACTBHS, METOABI OLICHKH U HOPMATUBBL. TeXHHUUECKHUE
BO3MOXHOCTHU CHI)KEHHSI BPEIHBIX BEIOPOCOB B aTMoc(epy M IOUYBY.

2 | - ycTHBIH onpoc 1o 1. OcHoBuble mpenmyniectBa [1I'Y 2. Kparkue ncropudeckue cepenus pazpurus [1I'Y 3. Knaccnpukanus | [1K-2:
paszzneny ra3oTypOUHHBIX yTaHOBOK 4. Uneanpubiit ukin ['TY npu P=const (ki Bpaiitona) 5. Peanprsiii nukn I'TY | UJ-T1K-2.1
«KombOunampoBanusie | mpu P=const 6. OcHoBHBIC pacueTHBIE hopMybl peansHoit I'TY 7. [IpomexkyTounoe oxnaxkmenue Bo3myxa B | MJI-11K-2.2
ycTaHoBKU TOC» I'TY (tepmoauuHamuyeckre ocHOBHI) 8. Cxema u nuki ['TY ¢ mpoMexyToYHBIM oxiaxaeHneM Bozmyxa 9. | UA-T1K-2.3

[Ipomexyrounslii mogorpeB raza B ['TY (tepmomunamuueckue ocHoBbl) 10. Cxema wm mukn ['TY c | UA-TIK-2.5
MMPOMEXKYTOUHBIM ToforpeBoM raza 11. Cxema m mukn ['TY c perenepammeii termotel 12. OcnHoBHble | I1K-3:




19

Ne ®opMBI TEKYLIET0 TPy sr T o s T ®opmupyemas
nn KOHTPOJIsI KOMIIeTeHLMsI
pacuetHbie Qopmyasl ['TY ¢ perenepanmeii 13. Temmomexanmueckue cxembl ['TY 14. OreuecrBennbie | U/I-TTK-3.1
npousBoguTenu sHepreruueckux I['TY 15. 3apyOexHsie mpousBogutenu sHepreruueckux [TY 16.
OCHOBHBIC THITHI MTAPOTa30BEIX yYcTaHOBOK 17. TemmoBas cxema u muki [1I'Y ¢ yTHIM3aIMOHHBIM KOTIIOM
18. T — Q nmmarpaMma TemIoOOMEHa B YTHIM3aLMOHHOM KOoTiie 19. YpaBHEHHUsS TEIUIOBBIX OalxaHCOB
aneMmeHToB YK 20. Anroputm onpenenenus naponpousBogutensHocTd YK 21. Cxema TEeNmIoBBIX MOTOKOB
II'Y ¢ YK 22. MomuocTs naposoit Typouns! 1 KILJ] TII'Y ¢ YK 23. [IT'Y ¢ YK u goxuranuem Tormiusa 24.
[IT'Y ¢ neyxkoHTypHBIM YK

3 | - yCTHBIU oImpoc 1o 1. T — Q nuarpamma terooomena B YK nByx nasiennii 2. CpaBuenue [1I'Y ¢ YK oxnoro u nByx nasnenuit | [1K-2:
paszeny 3. Tennoas cxema u mukia copocuoit III'Y 4. Ocobennoctu III'Y cOpocnoro tuma 5. Cxema teruoBsix | UA-ITK-2.1
«ITapameTpsl u MOTOKOB W OCHOBHBIE TIOKa3zarenu cOpocHbIx [II'Y 6. CxeMa 1 0COOEHHOCTH MpOoeKTHpoBaHUs KoTenbHbIX | U-TTK-2.2
XapaKTEPUCTHKU ycTaHOBOK ¢ npenBkitoueHHbIME [ TY 7. Cxema u mukin [II'Y ¢ BeicokoHamopHbeM KoTioM 8. Ocobennoctu | MA-T1K-2.3
ITY uIlII'Y» [II'Y u BrIcokoHanopHoro komia 9. U3osrtounas momHocts U KIIJI III'Y ¢ BeicokoHanopueiM kotinom 10. | UA-TIK-2.5

XapakTtep BiausiHuA creneHu nmoBbimeHus papnennst Ha KIIJ[ [II'Y ¢ BeicokonanopasM koTiiom 11. Cxema u | I1K-3:
teoperuueckui 1uka III'Y ¢ Bopeickom mapa 12. OcHoBHblE mOJOXeHHs TerioBoro pacyera II'Y ¢ | U-TTIK-3.1
BrpsickoM napa 13. ITapamerps! ontumansHoro 1ukia [1I'Y ¢ Bopeickom mapa 14. Anroputm pacuera [1I'Y

¢ BrpsickoM mapa 15. [II'Y meuteyroneabix TOC ¢ mapamiensHoii cxemoi padotel 16.111'Y mbuieyrombHbIX

TOC ¢ nony3aBHCHMOi cXeMOH pabOTHI.

4 | - KONJIOKBUYM IO Jns uaeanbHOTO LUKJIA Ta30TYpOMHHOW YCTAaHOBKM C TMOJBOJOM TEIUIOTHI mpu p = const ompepenuts | [TK-2:
pasneny ocHoBHbIe nmapametpsl (P, v, T) B xapakrepHsix Toukax, Tepmudeckuii KI1JI, monesnyto padory, a taxxe | UA-I1K-2.1
«KomOuHMpOBaHHBIE | KOJIMYECTBO MOJABEIECHHOI U OTBEACHHON TEILIOTHI, €CIIM TEMIIEpaTypa U JaBieHue padouero tena (so3ayxa) | M/I-11K-2.2
yctanoBku TOC» B Havase aguabarHoro cxatust pasHbl t1 =40 C u P1 = 0,085 MIla, a remneparypa padouero Tena B konne | MA-T1K-2.3

pacumpenus t2 = 180 C, creneHs NOBBIIEHHs JaBjieHus 3 = 4, cTeneHs npeasaputensHoro pacumpenus p | UIA-IIK-2.5

= 2,1. Tlpeacrasuts 1k B P-v u T-S quarpammax. I1K-3:
NJ-TIK-3.1

B typ6ouny I'TY Bxomur remuii ¢ mapamerpamu P3 = 106 H/m 2 ; t3 = 700 o C. BuyrpeHHuit

otHocutenbHblid KITJ] TypOunb paBeH noit = 0,86, naBnenue 3a Typounoit P4 = 105 H/m 2 . Onpenenutsb

TeMIIepaTypy Telus Ha BBIXOJIE U3 TYPOWHBI. PaccunTarh Takke MacCOBBIM YacoBOM pacxon remus (I, kr/a),

€CJIN IeWCTBUTENIbHAS MOITHOCTh TypOuHBI paBHa Ne = 40 MBT.

5 | - KOJJIOKBUYM MO B nukite ra3oBoii TypOUHBI C TOABOIOM TEIUIOTHI IIPH V = const HadanbHbIE apameTpsl padbouero tena P1 = | TIK-2:
pasneny 0,1 MITa u T1 = 300 K. Crenenp NoBLIIEHNS AaBIEHUS B aguadaTHOM npouecce cxatus = 10; k = 1,4, | UA-TIK-2.1
«KomOunnpoBannele | Temmeparypa Ha BXoje B TypOuHy He jomkHa npessimarh 1000 K. PaGouee Teno — Bo3ayx; temwioemxoctu | UI-T1K-2.2
ycraHoBku TOC» nocrosiuabie. Ompemenuts mapamerpsl (P, v, T) B XapakTepHBIX TOYKax LWKIA, yaenbHyro pabory | WJI-TTIK-2.3

pacUIMpEHHs, CTENEHb CXKATUs, MOJIE3HYI0 paboTy, y/edbHOE KONMYECTBO NojseneHHOM u oreenennoi | MI-TIK-2.5
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tertoTsl, Tepmudeckuit KITJ nukna. [IpencraButs nuka B P-v u T-S nuarpammax. IK-3:

NA-TK-3.1

l'asoBas TypOuHa paboTaer MO MHUKIY C TOABOJIOM TEIUIOTHI MpH p = const 0e3 pereHeparuu. M3BecTHBI

CTETIeHb TOBBIIICHUS JaBIEHUS 3 = 5 U cTeneHb NpeaBapuTeNbHOro pacmmperns p = 2,0. Pabouee temno-

Bo3nyX. Onpenenuts Tepmudeckuii KIIJI aToro 1mukia u CpaBHUTE €T0 C IUKJIOM TOPITHEBOTO JBUTATEIS C

MTOJIBOZIOM TEIUIOTHI MPH p = const MPH OJMHAKOBBIX CTENEHSIX CXKATHSA € M TPU OJUHAKOBBIX CTEMEHSIX

pacupenus p. Ilpeacrasuth nuknsl B T-S nuarpamme.

6 - KOJUTOKBAYM T10 Ompenenuts Tepmuueckuii KI1J[ nneanpHoro nmuxima ['TY, paboTaroliei ¢ moaBo 0M TEIUIOTHI IIPHU P = I1K-2:
paszeny const, a Taxke Tepmuueckuii KI1J[ neficTBUTENBHOTO 1IMKIIA, T.€. C YY€TOM HE0OPaTUMOCTH HPOIIECCOB NA-TK-2.1
«ITapameTpsl u pacuIMpeHus U cxKaTusl B TypOuHe U KOMIIpeccope, eciy BHyTpeHHue otHocutenbHble KITJI TypOuHb! 1 NA-TIK-2.2
XapaKTEePUCTHKU koMmmpeccopa noit = 0,88 u noik = 0,85. JIyist 3T0i yCTaHOBKH U3BEeCTHO, uTo t1 = 20 C, cTeneHb WA-T1IK-2.3
ITY ullI'Y» TIOBHIIIEHNS IaBICHHS B KOMIIpeccope B = 6; Temmeparypa rasa nepes Typousoii t3 = 900 C. Paouee Teno | UA-TIK-2.5

— BO3JIyX, TEILUIOEMKOCTh €T0 MOCTOSHHA, TTOKa3arenb anquadarel k = 1,4. [IpeacraButh nukiibl B T-S [K-3:
arpaMMe. NI-TIK-3.1
CpaBuutsb padoty u repmuueckuit KI1JI uuknos I'TY ¢ moaBoxoM TemyioTs IpH p = const 1 v = const 1o

CJIEIYIOIUM JTaHHBIM: HadaJbHOE COCTOSIHUE BO3/IyXa B 000ux mukiax pasHo P1 =1 6ap ntl =27 C,

CTETIeHHU C)KaTUs B 000MX UKIIAX PaBHBI O, 7151 000MX UKJIIOB YCTAHOBJIEHBI OIMHAKOBBIE TIPEEITbHBIC

temneparypsl, paBHbie 1300 C. Onpeaenuts MomHocTH ['TY, paboTaromux no 000MM LIUKIIaM IPH pacxoe

temwtoTsl 120000 xJlx/mMuH. O6a nmkia npeacraButh B P-v u T-S nuarpammax.

7 | - KOJUIOKBHYM TIO OnpenenuTs TeMIIepaTyphbl BCEX TOYeK TeopeTudeckoro nukia ['TY ¢ moBogoM TerIoTsI IpH p = const u I1K-2:
pazneny nukina ['TY ¢ nmpenensHOM pereneparueit, a Taxoke KIIJI atux nmukinos, eciau u3BectHo, uto t1 =30 C, NA-TIK-2.1
«[TapameTpsl u CTEMNEHb MOBBIICHUS IaBJeHus B Kommpeccope 3 = P2/ P1 = 6, remneparypa ra3oB nepeja TypOuHoii t3 = WA-1IK-2.2
XapaKTEPUCTUKH 850 C. Pabouee Teno — BO3AyX, TEMIOEMKOCTh €ro MOCTOSTHHA. [IpeICTaBUTh CXEMBI YCTAHOBOK U IIMKIIBI B NA-TIK-2.3
I'TY ulll'Y» T-S muarpamme. NI-11K-2.5

IK-3:
I'TY paboraer 1o IMKITY € MMOABOIOM TEIIOTHI IIPH p = const. HauanpHOE COCTOSHIE BO3IyXa NA-TK-3.1

onpezensercs nasnenueM P1 = 1,1 6ap u temneparypoii t1 = 30 C. /laBineHue B kamepe cropaHus paBHo P2
= P3 = 6 Oap; creneHb NpeABAPUTENHHOTO pacupeHus p = 2,0; KOIU4ecTBO NOABOAUMON TertoThl 800
k/Ix, a pacxon raza Gs = 1 kr/c. Onpeaenuts Tepmuueckuii KI1/] nukia, KoTu4ecTBO OTBOJUMOM TETIIOTHI,
rmapaMeTphl pabodero Tejaa BO BCEX TOUKAX ITUKIIA M TeopeTrdeckyro MomntHocTh ['TY. I{ukm nmpencraButh P-
V u T-S nuarpammax.
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8 | - KoHTpONbHAs KoHTposbHas paboTa COCTOUT U3 IBYX YacTel — MPaKTUUECKOil (KOJUIOKBUYM (paszen 2)) u teopetudeckon | [TK-2:
pabota mo pazzmeny (ycrHsrii onpoc (pazaen 2)). B npaktuueckoi 4acTu HeOOXOJMMO PEIIUTH 3a/1ady 1O pacyeTy OJHOTO M3 NA-TIK-2.1
«KoMOuHMpOBaHHBIE | IMKIIOB ra30TypOWHHON yCTaHOBKHU. B TeopeTndeckoil yacTu He0OXO0JMMO OTBETUTH Ha YETHIPE BOIIPOCA. NJ-TIK-2.2
yctanoBku TOC» NA-TK-2.3
NA-TIK-2.5
[K-3:
NJ-TIK-3.1
9 | - KOHTpOIBHAS 10 KoHTposbHast paboTa COCTOUT U3 IBYX YacTel — MPaKTUUECKOi (KOIOKBUYM (paszaen 3)) u teoperndeckor | [TK-2:
pasneny (ycrusrit onpoc (pasgen 3)). B mpakTuueckoii 4acTv HEOOXOIMMO PELIUTD 3a1a4y II0 pacueTy OAHOTO U3 NI-T11IK-2.1
«ITapameTpsl u [UKJIOB Ta30TypOMHHON YCTaHOBKH. B TeopeTnueckoif 4acTn He0OX0ANMO OTBETHTDH Ha YETHIPE BOIIPOCaA. NJ-TIK-2.2
XapaKTepUCTUKU WUA-TIK-2.3
I'TY ulll'Y» NJ-TIK-2.5
[1K-3:
NA-TIK-3.1
10 | - uHAMBHUIYAILHOE NunuBuayansHOE HOMaIHee 3aJaHue mpeaycMarpuBaeT pacuer oqHokoHTypHoi [II'Y-KY cornmacHo [1K-2:
JIOMAITHee 3aJaHne cxeMme: NJI-TIK-2.1
10 pa3faeiy NJ-TIK-2.2
«KombunupoBanHbie WUA-TIK-2.3
ycTaHoBKU TOC» NA-T1K-2.5
I[1K-3:

WJI-TIK-3.1
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Pacuer nenutcs Ha TpU 3Tana: pacyeT ra3oBod TypOUHBI, pacyeT KOTJIa yTUIN3aTopa, pacueT MapoBoit
TypOMHBI, pacueT TeXHUKO-3KoHOMHUueckux nokasareneit [II'Y-KY. 3agaun pacuera: onpeaennuts KI1/]
ra3oBOW TypOHMHBI, PACXO/ I'a3a Ha BBIXJIONE I'a30BOM TYpOHMHBI, pPAcX0. TOIUIMBA, TEMIIEPATypPy rasa 3a
ra3oBoit TypouHoi, KI1Jl koTmia yTuiam3aTopa, MOITHOCTE TAPOBO TYpOWHBI, aDCOMIOTHBIN ANMEKTPUIECKUN
KIT naporypOuHHOH ycTaHoBKH, abcomtoTHbI dnekTpuueckuit KIT/ III'Y-KVY. Taxxke, Mo JaHHBIM
pacuera, Heo0Xx01uMO nocTpouTh QT-aHarpaMmy KoTiIa yTHIN3aTOpa 1 KOMOMHHPOBAaHHBIN MapoOTra3oBbIil
UK.

OCHOBHBIC HCXO/IHBIE TAHHBIE IS pacueTa: — MOIHOCTE ra30Boi TypOuHEI Nr1=60...150 MBT. — CTeniecHn
noBeIIeHus qasiaeHus 1=10...28. — Temmneparypa razos mosie kamepsl cropaaust T3=1300...1500 °K. —
TomnnuBo — NpUPOHBIN ra3, AU3eIbHOE TOIIKBO. — JlaBneHue napa 3a kotioM p0=4...4,5 Mlla — Henores
Ha BbIxoJie u3 KoTna 6t0=20...40 °C — Henorpes B nuH4Y-TOuKe Ots= 6...8 °C — BHyTpeHHUi
orHocurenbHbId KITJ] maposoit Typounsl noi= 0,80...0,85 — JlaBnenue B KoHAeHcaTope pk=3...5 klla
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OCHOBHBIE HCXO/THBIE TaHHBIC PACIIPEIEISIOTCS COTIIACHO BapUAHTAM U TPEACTABIICHBI B Ta0nunax 1 u 2.
JlomomHUTENBHBIE JaHHBIE IS pacueTa MPUHIMAIOTCS CAMOCTOSTEIFHO UCXOIS U3 PEKOMEHIAITHH,
M3II0KEHHBIX B METOJUYECKUX YKA3aHUSX.

Tab6muua 1. UcxoqHble JaHHBIE.

b Nn Fid T_} Po Y ﬁtu ﬁl; Noi P
— MBm — K MiTa — °C = — klla
1 60 28 1300 4 1 20 b 0,80 3
2 70 26 1322 4.5 2 2 [i] 0,80 3
3 ] 24 1344 4 3 25 b 0,80 3
4 90 22 1367 4.5 4 25 6 0,80 4
5 100 20 1389 4 5 30 7 0,82 4
6 110 18 1411 4.5 6 30 7 0,82 4
7 120 16 1433 4 7 35 7 0,82 5
8 130 14 1456 4.5 8 35 B 0,85 5
9 140 12 1478 4 9 40 B 0,85 5
0 150 10 1500 4.5 0 40 B 0,85 5

* — BapuaHT ONpeeNseTcs 1Mo AByM nociegHuM nudpam (XY) HoMepa 3a9eTHOW KHUKKHU CTYACHTA.
Tabimna 2. VcxoaHble JaHHBIE.

XY Bua ronimea
00-50 PUPO/IHLLI a3
51-99 JH3eNEHOE TOILIHEBO

Pexomennanuu K BBITTOIHEHHUIO. MeToauKa u3jioxkeHa B mocoouu Koosuikua M.B. ['a3oBbie TypOUHEI U
KOMOMHUPOBaHHBIC dHEpreTudecke ycTaHoBKU. (O0paTtuTech Ha Kadeapy JUIst MOTyYeHUs IESKTPOHHOTO
BapHaHTa)

1. Pacder razogoii TypOuns! (I'T). PacueT Bemercs mo pazaeny 1.3. Pacuer xapakTepucTuk
omxHokoMIipeccopHbIX ['TY mpocToro 1mukia Ha pexxuMe HOMUHATBHOW MolTHOCTH. HeoOxommumo
onpexnenuts KIIJ] I'T, pacxox ra3a na Beixiione I'T (o MeToauke pacxos raza MOXHO IPUHATH Kak GB-
(1+gr)) u TemmiepaTypy raza Ha Beixjormne ['T. Takke He0OXOIMMO YCIIOBHO IMOCTPOUTH ITUKIT bpaliToHa mo
nanHeiM pacuera. BAXKHO: koaddunmenT gr, KOTOpbIi IPHHAMAETCS B pacyeTe, He00X0IMMO YTOYHHUTh
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MOCJIe MPOBEJICHUS pacueTa, eCIM 3HAUCHUsI pacXoaarcs Oosee ueM Ha 2% HeoO0XOAMMO CJIeNaTh IepecyeT C
YTOUYHEHHBIM 3HaueHueM (cM. paszen 1.3.4).

2. Pacuer xomia yrmmzaropa (KY) u maposoii Typ6uns (I1T). Pacuer Begercs mo pasaemy 2.3.2
Yrunmuzanuonssie [1I'Y u 2.3.2.2. Pacuer TermioBoit cxembl 0fHOKOHTYpHO# [1I'Y HcxoaHbie JaHHBIE 110
ra30BOi TypOWHE s TAaHHOTO ATala pacyera, Takue Kak pacxon rasa mocie ['T u temrieparypa ra3os
nocne I'T 1 TemmoeMKocTh Ta30B, OepyTcs U3 MpeAbAyIIero pacyeTa. Heo0XoauMo onpenenuTs, MOITHOCTh
napoBoit Typouns! (I1T), abcomotsrii anexrpudeckuii KI1/] maporypounnoit yctanosku (I1TVY), KITJ]
KOTJIa yTrim3aropa. Taxke He00X0AUMO YCIOBHO MMOCTPOUTH MK PEHKHHA TIO JaHHBIM pacueTa.
MoutHOCTE TYpOWHBI OTIpeieNsieTcs KaKk MPOU3BeIEHUE pacxo/ia mapa U Tervionepenaaa:
Nor=D0-HO0'noi-nam 3. PacueT TeXHUKO-IKOHOMHYECKHX MTOKa3zaresieil. Heo0XoammMo BEIHECTH B ATOT
paznen mourHocth ['T, KITJ] I'T, Pacxox Torusa, motaocTs [1T, abcomoTHbii anexrpuueckuiit KITJT IITY.
Paccunrats abcomoTHbi anekTpuueckuit KITJ[ II'Y: nury= (Nrr+Nnt)/Qxe BAXKHO: Qkre=Q
paccuuThIBaeTCs B mepBoM dtare (cM. pazzgen 1.3.2). Takke He0OX0AUMO YCIOBHO TTOCTPOUTH
COBMEIIEHHBIN MKJ bpaiitoHa PeHknHa 0 JaHHBIM pacyeTa.

11

- naboparopHast
pabota o Teme
«CocrostHHE U
HanpaBJICHUS
COBEPLICHCTBOBAHUS
SHEPreTHYECKOTO
OanaHca 1
aneKTpuUKay B
Poccun»

1. KakoBo Tekyllee COCTOsIHHE SHEpreTHIecKkoro 0ananca B Poccuu u kakue OCHOBHBIE HCTOYHUKA
SHEPTUH UCIOIb3YIOTCS?

2. Kakue KOHKpeTHbIE Mepbl IPUHUMAIOTCSI JIsi COBEPIIICHCTBOBAHHS YHEPreTHYECKOTO OaiaHca B
Poccun?

3. KaxoBbI IepCcneKTHBHI pa3BUTHS BO30OHOBIISIEMBIX HCTOUHHKOB 3Heprun (B1D) B Poccun u kakue
HPOrpaMMbl IOAJICPKKH CYLIECTBYIOT?

4. Kax sHepreTndeckuii 6ananc B Poccun BIusieT Ha 3KOJIOTUYECKYI0 OOCTAaHOBKY U KaKUE MEPHI
NPEANPUHAMAIOTCS 7151 CHUPKEHHSI HETaTUBHOTO BIMSHUS?

5. Kakas ponb ssieKTpuuKaluy UrpaeT B COBEPIICHCTBOBAHUM dHEpreTuyeckoro Oananca B Poccun u
KaKue OTpaciiv HanboJiee akKTUBHO AICKTpUPUIIPYIOTCS?

6. Kakue npenmyiecTsa 3NeKTpUPUKAIIMYA CEKTOPOB SKOHOMHKH U TPAHCIIOPTA MOTYT OBITH
JocTUrHyThl B Poccun?

7. KaxoBbl 0cHOBHBIE IPOOIEMBI U IPETIATCTBUS, C KOTOPBIMU cTankusaeTcs Poccus npu
COBEpILEHCTBOBAHUH YHEPTETHUECKOTO OanaHca U nekrpudukanumn?

8. Kaxue WHHOBAIIMOHHBIE TEXHOJIOTUH U PELICHUs IPUMEHSIOTCS B Poccuu 71t coBepiieHCTBOBaHUS
SHEPreTHYecKoro 0anaHca M 3neKTpuduKanumn’?

9. Kakue nepcreKTUBHBIC HAIIPABICHUS Pa3BUTHS DHEPTeTUYECKOT0 cekTopa B Poccun moryT
CHOCOOCTBOBATH YIYUILICHUIO SHEPreTHYeCKoro Oananca?

10. KakoBs! miansl 1 1enu Poccuu B 0671aCTH COBEpIICHCTBOBAHMUS SHEPIeTHYECKOro OaaHca u

IK-2:

NI-TIK-2.1
NJI-TIK-2.2
NI-T1K-2.3
WI-TIK-2.5
I1K-3:

NI-T1K-3.1
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anekTpuduKanyy Ha Oyayee?

12 | - nabopaTopHas 1. KakoBo TekyIee coCTOssHHE SHepreTuieckoro 6ansanca B Poccruu 1 kKakue OCHOBHbBIE HCTOUHUKU IK-2:
pabota o Teme 9HEPTUH UCIOJIB3YIOTCS? NA-TIK-2.1
«CocrosiHHE 1 2. Kaxwne HampaBieHHs COBEPIIICHCTBOBAHMS YHEPTETHUECKOTO OaTaHca MpeaiaraloTes JIs NI-11IK-2.2
HaIpaBJIeHUs obecrieveHus yCTOMYMBOTO pa3BuTus B Poccun? NA-TIK-2.3
COBEPLICHCTBOBAHUS 3. Kakas ponp snexTpuduKanum UrpaeT B COBEPLUICHCTBOBaHNH dHepreTudeckoro 6ananca B Poccun? | UA-TIK-2.5
SHEPreTUYECKOIr0 4. Kakwue ceKTOphI SKOHOMHUKH B Poccuu MMEIOT HanOOIBIIHIA TOTEHITHAN TS SJICKTPUGUKAIIIH? IK-3:
OamaHca u 5. Kakue npenmyiecTsa 31eKTpru(UKaNN CEKTOPOB YKOHOMHUKHU M TPAHCTIOPTA MOTYT OBITH NJ-TIK-3.1
aneKTpuUKay B JOOCTHTHYTHI B Poccun?

Poccumy» 6. Kakune TeXHOJOTHH U pelIeHUS UCTIONB3YIOTCS IS dJIeKTprU(HUKAITIN TpaHcmopTa B Poccun?

7. KakoBbI MepCIeKTUBEI Pa3BUTHSI BO30OHOBIIIEMBIX HCTOUHUKOB 3Hepruu (B1J) B Poccnn n nx
BIIMSIHUE HA dHEpreTuueckuit 6ananc?

8. Kakwue Mepsl U perynupoBaHusl IPUHUMAIOTCS B Poccuu 1st CTUMYIMPOBaHUS Pa3BUTHS
SHEepreTHyYecKoro OanaHca u 31ekTpudukanuun?

9. KaxoBbI BBI30BHI U MPEMATCTBHS, C KOTOPBIMHU cTalKiBaeTcsi Poccust B mporecce
COBEPLICHCTBOBAaHMSI YHEPTEeTHYECKOro OanaHca U neKkTpudukanmmn?

10. Kakue npumeps! yCHEIHOM 31eKTpU(UKALNK U TOCTIKEHHS B 00JIACTH YHEPreTHYECKOTo OalaHca
MOJKHO NPUBECTH U3 ombita Poccun?

13 | - naboparopHas 1. Yo Takoe ra3oTypOMHHAs yCTaHOBKA M KaK OHa paboTtaet? IK-2:
pabora o Teme 2. KaxoBbl OCHOBHbBIE KOMIIOHEHTBI Ta30TYPOMHHON YCTAHOBKHU U UX (YHKLIUH? NA-TIK-2.1
«["a3oTypOunHbIE 3. Kakue npeumyIiecTBa UMEIOT Ia30TypOMHHBIE YCTAHOBKH 110 CPABHEHMIO C IPYTUMH TUIIAMHU NJ-TIK-2.2
YCTaHOBKID» DHEPTEeTUICCKUX YCTAHOBOK? NA-TIK-2.3

4. Kaxkue 0CHOBHbIE BUABI TOIIMBA MOTYT HCIOJIb30BAThCS B TA30TYPOMHHBIX YCTAHOBKAX? NA-T1K-2.5
5. Kakue dakrops! BmusioT Ha 3 (HEKTHBHOCTH PabOTHI Ta30TYPOUHHOM yCTaHOBKU? I1K-3:
6. Kakum 00pa3oM OCYIIECTBISCTCS PEryJIHPOBaHUE MOIIHOCTH U CKOPOCTH BPAICHHS N-TIK-3.1
ra3oTypOMHHOHN yCTaHOBKH?
7. Kaxkue npuMeHeHUs UMEIOT ra30TypOMHHbIE YCTAHOBKU B MPOMBIIIJICHHOCTH U YHEPTeTHKE?
8. KaxoBbl 0CHOBHBIE ITPOOJIEMBI, C KOTOPHIMHU MOXKET CTOJIKHYTHCS Ta30TypOMHHAs yCTAaHOBKA, U KaK
OHU MOTYT OBITh peIIeHbI?
9. Kakwue TpeboBaHMs K IKOIOTHIECKOH O€30MacCHOCTH COOMIONAIOTCS PU IKCIUTyaTalliu
ra30TypOMHHBIX YCTaHOBOK?
10. Kakue HOBBIE TEXHOJIOTHICCKHE Pa3pabOTKH M TCHACHIINY HAOJIOMAI0TCS B 00IaCTH

ra30TypOMHHBIX YCTaHOBOK?
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- naboparopHast 1. KakoBo Ha3HaueHHE CHCTEMBI YPAaBHEHUH YTHIN3AIUOHHOTO KOTIa KoMOuHMpoBaHHOH 1Y ? IK-2:
pabota o Teme 2. Kakue napamerpbl HEOOXOIMMO YUUTHIBATh NP PACUETE CUCTEMBI YPaBHEHUH 1J1st NA-TIK-2.1
«Cucrema YTHIN3AIMOHHOT0 KOTJIa KOMOMHMpOoBaHHOH 1Y ? NJ-TIK-2.2
yYpaBHEHUI 3. KaxoBbI OCHOBHBIE ypaBHEHUS, BXOJSIIUE B COCTAB CUCTEMBl YPaBHEHUH yTUIIN3aIHOHHOTO KOTJIA NA-TIK-2.3
YTUIN3aLUOHHOTO koMOuHupoBanHoO# [1I'Y? NA-TIK-2.5
KOTJa 4, Kakum 00pa3oM MPOUCXOAUT pacdeT 3 (HEKTUBHOCTH PaO0ThHl YTHIIM3AIMOHHOTO KOTIa IK-3:
KOMOMHHUPOBAHHOM komOuHHpoBaHHOM [1I'Y? NJ-TIK-3.1
II'Y u ee pacuer» 5. Kakwue ¢akTopsl BIUAIOT Ha BEIOOP YpaBHEHHI U METOJOB PELICHU IIPU MOJECITUPOBAHUHN CUCTEMBI

YTHIN3AIMOHHOT0 KOTJIa KoMOMHMpOoBaHHOH [11'Y?

6. KaxkoBa poib TEII000MEHHBIX TOBEPXHOCTEH B CHCTEME YPaBHEHHI yTHIIN3aI[HOHHOTO KOTJIA
komOuHHpoBaHHOH [1'Y?

7. Kakue napameTpsl TOIIMBA U pab0OYero BEIIECTBA YUUTHIBAIOTCS IPH pa3padOTKe CUCTEMBI
YpaBHEHUH YTUIIM3AIMOHHOTO KOTMIa KoMOnHUpoBaHHOH 117V ?

8. Kaxum 00pazom yuuThIBacTCS BIMSHHE U3MCHEHHSI TEMIIEPATyphl U JaBICHUs Ha PadoTy
YTHIM3aLMOHHOT0 KoTiia kKoMOnHupoBanHoii [1I'Y B cucteme ypaBHeHHH?

9. Kakue MeTozbl YMCIEHHOI0 aHAIN3a IPUMEHSIOTCS IS PELICHUs CUCTEMBl yPaBHEHUH
YTHIIN3aLMOHHOTO KOTa KoMOmHUpoBanHoit [11'Y?

10. KakoBbI OCHOBHBIE TIPAKTHUECKHE TIPUMEHEHUS Pe3yJIbTaTOB pacueTa CUCTEMBl YpaBHEHUH
YTHJIM3alIMOHHOTO KOTJa KoMOMHMpoBanHoii [1'Y?

14 | Pedepar no paznery 1. OcHoBHBIE TapaMETPHI U XapaKTEPUCTUKU Ta30TypOMHHON ycTaHOBKU: MomtHOCTh, KIIJI, ynenpnsrii | T1K-2:
«ITapametpsl u pacxo/l TOIJIUBA. NA-TIK-2.1
XapaKTepUCTUKU 2. BiumsHue mapameTpoB cKaTus U PACHIIMPEHUS Ha pabOTy Ta30TypOMHHON YCTaHOBKH. NA-TIK-2.2
ITY ulll'Y» 3. 3aBucuMOCTb 3 (HEKTUBHOCTH pabOTHI Fa30TypPOMHHON YCTaHOBKH OT TeMIepaTypsl ra3a Ha Beixone | MJI-11K-2.3

13 TOPEIKH. WJ-TIK-2.5
4. BapuaHTbI cXeM razoTypOMHHBIX YCTAaHOBOK: IPOCTasi, C pereHepaTuBHBIM HarpEBOM BO3/yXa, C IK-3:
WHTEPKAMEPHBIM OXJIAXACHUEM U JIp. NA-TIK-3.1
5. BimsHHe UCTIONB30BaHUSA PEr€HEPATUBHOIO HarpeBa Bo3ayxa Ha 3()(h)eKTUBHOCTD U SKOHOMHYHOCTb
paboTHI Ta30TypPOUHHON YCTaHOBKH.
6. Ponb ypoBHS MEXaHWYECKOW MOJATOTOBKH BO3yXa B XapaKTEPUCTHUKAX ra30TypOMHHOMN yCTaHOBKH.
7. TlapameTpbl U XapaKTEPUCTUKN MApOTa30BOM yCTaHOBKHU: MOITHOCTH, KII/I, yaenmsHBIN pacxos
TOIJIMBA, YPOBEHb MEXaHUUECKOH MOATOTOBKH BO3LyXa.
8. BimsHue mapameTpoB meperpeBa 1 NOBBILICHHOTO AaBJICHUS Ha paOOTy Mapora3oBoi yCTaHOBKH.
9. Onrummzanus napamerpoB I'TY u [II'Y ans gocTrkeHUs] HAUTYYIIAX XapaKTePUCTUK U
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10.

11.

12.

13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
217.
28.

29.

SKOHOMHYECKOH 3 PEKTHBHOCTH.

TeHaeHLIMN 1 HANIPABJICHUSI COBEPLICHCTBOBAHUS APAMETPOB M XaPaKTEPUCTUK ra30TypOUHHBIX U
[1apOra3oBbIX YCTAHOBOK B COBPEMEHHOM 3HEPIeTHKE.

OCHOBHEBIE MTapaMeTPhl H XapaKTePUCTHKH ra30TypOuHHOM yctaHoBKM (I'TY) n ux BnusHuE Ha
3¢ GEeKTUBHOCTE pabOTEHI.

Pacuet u onpenenenne TeroBoit MmomHocTH ['TY 1 ero B3auMOCBS3b ¢ ITapaMeTpaMu pabodero
Tena.

Bnusinue napameTpoB pabodero Tena Ha 3((HEeKTHBHOCTD PaOOTHI ra30TypOMHHON YCTaHOBKH.
AHau3 mapamMeTpoB CropaHus U X BIUsHUE Ha padoty ['TY.

XapaxkTepucTukH napora3oBoit ycraHoBku (I11'Y) u ux BnusiHEE HA TPOU3BOIUTENHFHOCTD U
3KOHOMHUYHOCT.

Onrtumusanus napamerpos [1I'Y a71st moBbleHUs TEMIOBOH 3P PEKTUBHOCTH.

Brusiaue nmapamerpoB ToriiBa Ha paboty u xapakrepuctuku I'TY u II'Y.

Ocob6enHocTu padoTs! 1 xapakTeprucTuku [ TY u [II'Y npu nepeMeHHBIX Harpy3Kax.

AHanu3 BO3IyIIHOTO MyTH U €r0 BIUSHUE Ha TapaMeTpbl U Tpou3BoanuTensHocTs ['TY un IIT'Y.
TexHoNOrN4YeCcKre pelieH!s] 1 NHHOBALWHU AJIS YIYYIICHUs IapaMeTPOB U XapakTepucTuk I'TY u
ary.

OCHOBHEBIE MTapaMeTPhl U XapaKTEPUCTHUKHU ra30TypOUHHOHN yCTaHOBKH.

BnusiHue napaMeTpoB Bo3ayXxa Ha pabOTy ra30TypOMHHON YCTaHOBKH.

3aBrucuMOCTh 3(h(HEeKTHBHOCTH Ta30TypOMHHOI YCTAHOBKH OT TEMIEPATyPHI CHKATHSI.

AHanu3 XxapakTepUCTUK U TapaMEeTPOB IMapora3oBOi yCTaHOBKH.

Ponb crenienn moBbIIEHUS JaBJIEHHS B pad0OTe Mapora3oBoil yCTaHOBKH.

BnusiHue nokaszaresst n30bITKa BO3AyXa Ha pabOTy Hapora3oBOi yCTaHOBKH.

Nzydenre mapamMeTpoB U XapaKTEpPUCTUK KOMOWHHUPOBAHHON Ta30BO-TIAPOBOM YCTAHOBKH.

Ponb 3hexTHBHOCTH BHELIHETO Cropanus B paboTe KOMOMHUPOBAaHHOM ra30BO-MapOBOM
YCTaHOBKH.

BnusiHne nokaszaresst HCIOIb30BaHUA TOIUIMBA HA 3()PEeKTUBHOCTH KOMOMHMPOBAHHOMN ra30B0-
MapoBON yCTaHOBKH.

AHanm3 napaMeTpoB M XapaKTEPUCTHK YTHIM3ALUOHHOTO KOTIa B KOMOMHUPOBAaHHOM ra30Bo-
MapoBON yCTaHOBKE.
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5.2. KpI/ITepI/II/I, IIKaJIbl OOCHHUBAHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH:

HaumeHoBanue
OLICHOYHOTI' 0
cpeacrsa
(KOHTPOJILHO-
OLIEHOYHOI 0
MepOoNpHUATHS)

Kpurtepun oueHuBanus

IIIxanbl oeHUBAHUA

100-6anbHast
cHcTemMa

IIaTuéanapHas
cucTeMa

VYeTHBI onpoc

OTBET YUYEHHUKA MOJIHbIN, CAMOCTOSTENbHbBIN, TPABUIIbHBIN, U3JI0KEH JTUTEPATYPHBIM
SI3bIKOM B OIPEJEIEHHOMN JJOTUYECKON MOCIE0BATEIbHOCTH, PACCKAa3 COPOBOXKIAETCS
HOBBIMH MIPUMEPAMU; YUAIIUHCS O0OHAPYKUBAET BEPHOE MOHUMaHUe PU3NIECKOI
CYIIHOCTH pacCMaTpPUBAEMbIX SBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, AET
TOYHOE OMpPEJIETIEHUE U UCTOJIKOBAaHUE OCHOBHBIX MOHSTHUH, 3aKOHOB, TEOPHUH,
MPaBWILHOE OTpeieicHre (PU3NICCKUX BEIMYUH, UX SJMHHI] U CIIOCOOOB U3MEPCHHS,;
yJaluics yMeeT NpUMEHUTh 3HAHUS B HOBOW CUTYALMU IIPU BBIIOIHEHUHU
MPaKTUYECKUX 3a/IaHUH, 3HAET OCHOBHbIC MMOHATHS U YMEET ONEPUPOBATh UMU TTPU
pEIIeHUH 3a/1a4, IPABHIILHO BBITIOIHSIET YEPTEIKHU, CXEMBbI U TPa(UKH, COMYTCTBYIOIIUE
OTBETY; MOYKET YCTAHOBUTD CBS3b MEXKIAY U3yYaEMbIM U PaHEE U3YUYEHHBIM MATEPUAIIOM
0 Kypcy (U3WKH, a TAKXKE C MATEPUATIOM, YCBOCHHBIM MPH U3YYEHHUU APYTUX
MPEIMETOB;

5

OTBET yJIOBJIETBOPSAET OCHOBHBIM TPEOOBAaHUSIM K OTBETY Ha OLEHKY "5", HO COAEP)KUT
HETOYHOCTH B U3JI0KEHUH (DAKTOB, ONPEAETICHUI, HOHATHH, OOBSICHEHUH B3aUMOCBS3CH,
BBIBOJIaX M PEIICHNH 3aJ]ad, HETOYHOCTH JIETKO UCIIPABIISIOTCS TIPA OTBETE HA
JIOTIOJTHUTENIbHBIE BONPOCHI; YYaIIUNACS HE HCIOb3yeT COOCTBEHHBIH TIJIaH OTBETA,
3aTpyJHAETCA B IPUBEACHUM HOBBIX IPUMEPOB, U IPUMEHEHUH 3HaHUH B HOBOU
CHUTYyallH, c1a00 UCIIONb3YET CBSI3H C paHee N3yUEHHBIM MaTEPUaIOM U C MaTEpPHaJIoM,
YCBOEHHBIM ITPH U3YYEHUH APYTUX MPEIMETOB.

OoJbIIas YacTh OTBETA YAOBIETBOPSIET TpeOOBaHUSAM K OTBETY Ha OLIEHKY "4", HO B
oTBeTe 00HAPYKUBAIOTCS OTAEIbHBIE IPOOEIbl, He MIPEMATCTBYIONIINE AabHEHIIEMY
YCBOEHHIO IPOrPaMMHOI0 MaTepHuaa; yqauics oOHapyKuBaeT IOHUMaHUe yueOHOro
Marepuala Mpyu HeJOCTATOYHOU IMOJTHOTE YCBOSHUS MMOHATUMN WX
HEIoCJeI0BaTeIbHOCTH U3JI0KEHUS MaTepHrala, yMeeT PUMEHATh NOTy4YeHHbIE 3HaHUS
IIPY PEeIIEHUH NPOCTHIX 3aa4 C UCIIOJIb30BaHUEM F'OTOBBIX (POPMYJI, HO 3aTPYIHSACTCS
NIPY pelIeHNH KaYeCTBEHHBIX 3a/1ad M 3324, TpeOYIoNHX nmpeodpa3oBanust GopMy.
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OTBET HEMPABUIbHBIH, TOKA3bIBACT HE3HAHNE OCHOBHBIX TIOHATHI, HENOHUMaHUE
M3YYEeHHBIX 3aKOHOMEPHOCTEW U B3aUMOCBSI3€i, HEyMeHHe padoTaTh ¢ yUeOHUKOM,
peraTh KOJTWYECTBEHHBIC W KaUeCTBCHHBIC 33]]a9M; yJaIlUHACS HE OBJIAJIE] OCHOBHBIMHU
3HAHUSMHU M YMCHHSIMH B COOTBETCTBUHU C TPEOOBAHUSIMH MTPOTPAMMBI.

2

KonnoxkBuym

CZeJaH MepeBo eANHUIL] BeeX (pu3nueckux BenuuuH B «CH», Bce HE0OXOANMBIE 1aHHbBIE
3aHECEHBI B YCIIOBHE, IPAaBIILHO BBIIIOJIHEHBI YEPTEXKHU, CXEMBI, Tpa(UKH, pUCYHKH,
COITYTCTBYIOLIME PEIIEHUIO 33a4, C/eJIaHa MPOBEepKa 0 HAUMEHOBAaHUAM, TPaBUIIBHO
MIPOBEIEHBI MATEMaTUUECKNE PACUEThl U AAaH MOJHBIA OTBET; Ha KaYECTBEHHBIE U
TEOPETUUECKUE BOIPOCHI AaH IOJIHBIN, HCUEPIBIBAIOLINA OTBET JIUTEPATYPHBIM S3BbIKOM
B OIPEJIECIICHHON JJOTUYECKOM MOCIEeI0BAaTENbHOCTH, YYaIUIICs IPUBOIUT HOBBIE
IMPUMCEPLI, YCTaHABJIMBACT CBA3b MCIKAY N3YyUYaCMbIM U PAHCC U3YUYCHHBIM MaTCpUaioM
10 Kypcy GU3HMKH, @ TAKXKE C MaTepUalIOM, YCBOSHHBIM IIPU U3YyUEHUH IPYTUX
MPEeIMETOB, YMEET MPUMEHHUTD 3HAHUS B HOBOHM CUTYalllH; yYaIuiics 0OHapyHBaeT
BEpHOE OHUMaHue (PU3NIECKOH CYITHOCTH pacCMaTPUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIl, JaeT TOUHOE OTIPENIETIEHNE U UCTOJIKOBAaHHUE
OCHOBHBIX ITOHSATHUH, 3aKOHOB, TEOPHIA, a TAK)Xe IPaBUIIbHOE ONpeAeIeHue Gpru3ndeckux
BEITWYMH, UX SIUHUI] U CITOCOOOB M3MEPCHUISI.

paboTa BBHITIOJIHEHA TIOJHOCTRIO WK He MeHee ueM Ha 80 % ot oObema 3aiaHus, HO B
HEl UMEIOTCS HeJIOUYEThl U HECYIIECTBEHHBIC ONIMOKHU; OTBET HA KAYSCTBEHHBIC U
TEOPETUICCKUE BOIIPOCHI YAOBJICTBOPACT BhIIICIICPEUNCIICHHBIM Tpe6OBaHI/I$IM, HO
COJIEP)KUT HETOYHOCTH B M3JIOKEHUU (PAaKTOB, OTIPEICIICHH, TIOHITUH, 00BICHEHIH
B3aMMOCBSI3EH, BBIBO/IAX M PEIICHUM 3a/1a4; YUYAITUICS UCIBITHIBACT TPYAHOCTH B
MPUMEHEHUH 3HAHUI B HOBOW CHTYyalllH, HE B IOCTATOYHON Mepe UCIOJIb3YET CBSI3U C
paHee H3y4YeHHBIM MaTepUaliOM M C MATEPUAIIOM, YCBOCHHBIM MPH U3yUCHHUHU JIPYTUX
MPEIMETOB.

paboTa BEIIOJHEHA B OCHOBHOM BEPHO (00EM BBIITOJIIHEHHON YaCTH COCTABIISET HE
MeHee 2/3 oT obmIero o0beMa), HO TOMYIIEHBI CYIIIECTBEHHBIC HETOUHOCTH; YUAIIHIACS
00Hapy>KHBAET MOHUMaHNE yUeOHOT0 MaTepraia Mpyu HEAOCTATOYHOM TTOTHOTE
YCBOCHUSI MOHSATHI M 3aKOHOMEPHOCTEH; YMEeT MPUMEHSTh NOJTYUYCHHBIC 3HAHUS TIPH
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PEIIEHUH MPOCTHIX 33134 C UCMOIB30BAaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSETCS PU
pEIICHUN KAueCTBEHHBIX 3aJ1a4 M CIIOKHBIX KOJIMYECTBEHHBIX 33]1a4, TPEOYIOIIHX
npeoOpa3oBanus GopMyI.

paboTa B OCHOBHOM HE BBITIOJIHEHA (00EM BBITIOJHEHHON YacTH MeHee 2/3 oT 0011ero
o0bpeMa 3a/1aHus); YUalIuics MOKa3bBaeT HE3HAHNE OCHOBHBIX TIOHSATHH, HEMOHUMaHKE
W3yYEHHBIX 3aKOHOMEPHOCTEH U B3aUMOCBSI3eii, HE yMEEeT peniaTh KOJTHUECTBEHHbBIC 1
KaueCTBCHHBIC 3aJIa4H.

JlabopartopHas paboTa

naboparopHasi padoTa BBIIIOJHEHA B MTOJHOM 00BEME ¢ COOTIOICHUEM HEOOX0TUMOM
MOCIEI0BATEILHOCTH TIPOBEICHUS OBITOB U M3MEPECHUH; yJalllUiCs CaMOCTOSITEBHO U
palroOHAIBHO CMOHTHPOBAI HEOOX0IMMOe 000pYJOBaHKE, BCE OIBITHI IPOBEN B
YCIIOBUAX U pEKHUMaAX, O6GCHC‘-II/IB3IOH_[I/IX IMMOJIY4YCHUEC MMPAaBUIIbHBIX PE3YJIbTATOB U
BBIBOJIOB; COOJIIO/Ia)l TpeOOBaHKs O€30MAaCHOCTH TPY/a; B OTYETE MPABHIBHO U
AKKYPATHO BBITIOJIHWII BCE 3aMTUCH, TAOJIHUIBI, PUCYHKH, YEPTEKHU, rPa(QUKH, BHIUUCIICHHS;
NPaBHJIBHO BBIMIOJHUIT aHAITU3 MTOTPEITHOCTEH; TPABUIBHO OMPE/ICIIUII 1IEJTb OMbITA;
BBINOJTHUI paboTy B ITOJTHOM 00BeMe ¢ cOOII0IeHeM HE0OX0AMMOM
MOCJEI0BATEILHOCTH TIPOBEICHHUS OMBITOB U H3MEPEHUI; CAMOCTOSATEILHO U
panroHANIBHO BBIOPA U MOATOTOBIII JJIsl OMBITA HEOOXOIUMOE 000pYI0OBaHUE, BCE
OIIBITHI ITPOBEJI B YCJIIOBUAX U PCIKUMAX, 06CCHC‘-II/IB3IOHH/IX IMOJIYy4YCHUEC PE3YJILTATOB U
BBIBOJIOB ¢ HAHOOJIbIIEH TOYHOCTHIO; HAYYHO IPAMOTHO, JJOTMYHO OTMKCANT HAOIOICHHS
1 c(hOpPMyYITHUPOBAJ BEIBOJIBI M3 OIBITA. B mpeacTaBiIeHHOM OTYETE MIPABMIIBHO U
AKKYpPaTHO BBIINIOJIHWUII BCC 3aIlMCH, T36HI/IHLI, PUCYHKH, Fpa(i)I/IKI/I, BBIYUCJICHUA U CACJIa
BBIBOJIbI; MTPOSIBIISICT OPraHU3alMOHHO-TPYIOBbIE YMEHUsI (TIOACPIKMBACT YUCTOTY
pabouero MecTa v MOPSIIOK Ha CTOJIE, SKOHOMHO HUCTIONB3YET PACXOAHBIC MATEPUAITHI).
IKCIIEPUMEHT OCYIICCTBISET MO TUIAHY C YYETOM TEXHUKU O€30MaCHOCTH U MTPABHII
paboThI ¢ MaTepHaaMu 1 000PYI0BaHHEM.

BBITIOJTHEHHUE JIA0OPATOPHO# pabOTHI YIOBIECTBOPSACT OCHOBHBIM TPEOOBAHUSM K OTBETY
Ha OTICHKY "5", HO yJamuics JOIMyCTHII HeIOUEThI HITK HErpyOble OIMNOKHY, HE
TMOBJIMABIINEC HA PE3YJIbTAThI BHIIIOJHCHUA pa6OTLI; OIIBIT IPOBOAMWII B YCIIOBUAX, HE
0o0ecneunBaroImX JOCTATOYHON TOYHOCTH U3MEPEHUN; WK OBUIO JIONMYIICHO JIBa-TPH
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HeJ04eTa; WU He OoJee 0JHOM Herpy0oil OMMOKY U OJHOTO HeloueTa, WTH
SKCIIEPUMEHT IPOBEICH HE TIOJTHOCTHIO; WM B OTIMCAHMY HAOIIOICHUI 13 OIBITa
JTIOTTYCTHJI HETOYHOCTH, BEIBOJIBI CJIE€JIAJT HETIOTHBIE.

pe3yJbTaT BBIIOIHEHHOHN YacTH 1abopaTopHOi paboTHI TAKOB, YTO MO3BOJISIET MIOIYYUTh
MIPaBUIIBHBIN BBIBOJ, HO B XO/I€ IPOBEICHUS ONbITa U U3MEPEHUI ObLIH AOMYIIECHBI
OMOKY; IPaBUIIBLHO ONPEAEIIHII LIEIb OIBITA; paOOTYy BBIIONHAET IPABUIBHO HE MEHEe
YeM HaroJIOBHHY, OJJHAKO 0OBEM BBIMOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOTYyYUTh
MPaBUIIbHBIC PE3yIbTAThl U BHIBOJBI 10 OCHOBHBIM, IPUHIUIINAIEHO BAXKHBIM 33/1a4aM
paboTsl; mim og60p 060pyAOBaHUS, 00BEKTOB, MATEPUAIIOB, a TAKXKE PAOOTHI IO
Hayay ONbITA POBEI C TOMOIIBIO YUUTENS; UJIH B XOJIE MPOBEACHUS OTBITA U
W3MepeHHid OBLTH JIOMYIEHBI OIMOKH B OMTUCAHUH HAOIIOACHHA, (OPMYIMPOBAHUT
BBIBO/IOB; OIIBIT IPOBOJWIICS B HEPALIMOHAIIBHBIX YCIOBHUIX, YTO MPUBEJIO K TOIYYEHHIO
PE3yIBTATOB ¢ OOJIBITICH MOTPEITHOCTHIO; WIIH B OTYETE OBLTH AOITYIICHBI B 00TIEeH
CJIO’)KHOCTH He OoJiee ABYX OIMMOOK (B 3alMCAX €ANHUL], U3MEPEHHUSIX, B BBIYHCIICHUSIX,
rpadukax, Tabauuax, cxemax, v T.A.) He IPUHIUIHAIBHOTO ISl JaHHOH paboThI
XapakTepa, HO MOBJIMSABIINX Ha Pe3yJIbTAT BBIOJIHEHHS; JOIYCKaeT IpyOyro olnOKy B
X0JIe 9KCTIepuMeHTa (B 00bscHeHNH, B opopmieHIH paboThl, B COOIIOACHNN TIPaBUIT
TEXHUKHU 0€30MacHOCTH NpHu paboTe ¢ MaTepragaMu 1 000pyI0BaHUEM), KOTOpas
UCIIPaBJIsieTCS IO TPEOOBAHUIO YUUTEIISL.

pe3yNIbTaThl BBITOJHEHUS J1AOOPATOPHOM pabOThI HE MO3BOJISAIOT CIEIaTh TPABHILHBIN
BbIBOJ, UBMCPCHUS, BEIYUCIICHHA, Ha6HIOI[CHI/I}I MMPOU3BOJUINCH HECIIPABUIIBHO,; HE
OTIPEACITUII CAMOCTOSTEIBHO IISJTh OIBITA; BHIMOJIHUI pabOTy HE MOJHOCTHIO, HE
MOJITOTOBHII HY)KHOE 000PYZI0BaHHE M 00BEM BBIMOJHEHHON YacTH paboOThI HE
MO3BOJISIECT CIIENIaTh MPABWIIEHBIX BEIBOJIOB; HITH OTIBITHI, U3MEPEHUSI, BEIYHCIICHUS,
HAOJIOJICHHS TPOU3BOIIIIUCH HEITPABUIILHO;, WK B X0OJI¢ paOOTHI ¥ B OTYETE
00HAPYKUITUCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIC B TPEOOBAHUSIX K OI[CHKE
"3"; momyckaet nBe (1 6oee) rpyObIe OMUOKH B X0JI¢ DKCIICPUMEHTA, B OOBSICHCHHH, B
odopmiIeHUH pabOThI, B COOJIOICHUH MTPABIII TEXHUKH 0€30IaCHOCTH MpH padoTe ¢
BEIIECTBAMU U 000PYJIOBaHUEM, KOTOPBIC HE MOXKET UCTIPABUTH JIaXKe 10 TPEOOBAHUIO
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yuuTens.
[Ipumeuanus.
Bo Bcex ciryuasix oLleHKa CHUXKAETCsl, €CITH YUYSHHK He coOmoan TpeOoBaHN TEXHUKH
0€301acHOCTH IIPY IPOBEJEHNH SKCIIEpUMeHTa. B Tex ciydasnx, koraa yyamuiics
MOKa3aJl OPUTHHAIBHBIN MTOAXO0/ K BBIIOJIHEHUIO PabOTHI, HO B OTUETE COAEPIKaTCS
HEIOCTaTKH, OLIEHKA 3a BHIMOJIHEHNE pabOoThl, IO YCMOTPEHHUIO YUUTENS, MOKET OBITH
TIOBBIIICHA TI0 CPABHEHUIO C YKa3aHHBIMU HOPMaMH.

Pemenne 3agau OO0yu4aromuiicst IeMOHCTPUPYET IPaMOTHOE peIlICHHE BCEX 3a/1a4, HCII0JIb30BaHUE 5

(3ananuit) NPaBUIBHBIX METOAOB PEIICHHsS TP HE3HAYUTEJIBHBIX BEIYUCIUTEIBHBIX TOTPELTHOCTAX
(apudmMeTrueckux ommoKax);
IIponemMoHCTpHpPOBaHO NCIIOIB30BAHHUE MTPABUIILHBIX METOJIOB MPH PEIICHUH 33434 IPU 4
HAJIMYUH CYIECTBEHHBIX OIHMOOK B 1-2 U3 HUX;
OOy4aromuics HCIIONB3YET BEPHBIE METO/IBI PELICHUS, HO IPABUIIBHBIC OTBETHI B 3
OoJILIIMHCTBE ciiydaeB (B TOM YHCIIE W3-3a apH(PMETHUECKIX OMIMO0K) OTCYTCTBYIOT;
OO0y4aromuMcs UCIOIB30BaHbl HEBEPHBIE METO/IbI PELICHHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.
CIIeNIaH TTePEeBOT eqUHUIT BceX pu3mdecknx BenmmuuH B «CH», Bce HEOOXOAMMBIC JTaHHBIC 5

KonTponbhas pabora

3aHECEHBI B YCJIOBHE, IPABIIIBHO BHITIOJTHEHBI YEPTEXKHU, CXEMBI, TPa(QUKH, pUCYHKH,
COITyTCTBYIOIIHME PEIIEHUIO 33a4, CJIeJIaHa POBEPKA [0 HAUMEHOBAHUM, [TPaBUIIBHO
MIPOBEICHBI MaTeMaTHUECKUE PACUETHI U JIaH MOJIHBIM OTBET; HA KaueCTBEHHbIE U
TEOPETUUECKUE BOIIPOCHI AaH IOJIHBIN, HCUEPIIBIBAIOLINMN OTBET JIUTEPATYPHBIM S3bIKOM
B OIPEJIECIEHHON JJOTUYECKOM MOCIE0BATEIbHOCTH, YYAIUICS IPUBOUT HOBBIE
MPUMEPBI, YCTAaHABIMBACT CBA3b MEKAY U3Y4aeMbIM U PaHee N3yUYCHHBIM MaTepHaioM
10 Kypcy GU3HMKH, a TAKXKE C MaTepHUaIOM, YCBOSHHBIM IIPU U3YUCHUH PYTUX
MpPEeIMETOB, YMEET MPUMEHHUTh 3HAHUS B HOBOM CUTYyallMy; ydJaluiics oOHapyXHBaeT
BEPHOE NOHUMAaHUE (PU3NIECKOH CYLITHOCTH paCCMaTPUBACMBIX SIBICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHi, 1aeT TOUYHOE ONpPEIEICHIE U NCTOJIKOBAHUE
OCHOBHBIX IOHSITHH, 3aKOHOB, TEOPHI, a TAK)KE MPAaBUIBHOE OMpeieneHne PU3NIECKUX
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BCIIMYMH, UX CIUHUIL 1 CIIoco00B HU3MCPCHU.

paboTa BBIIOJIHEHA MTOJHOCTHIO WK He MeHee 4yeM Ha 80 % oT oObema 3afaHus, HO B
HEH MMEIOTCsl HeJOUEThl M HECYLIECTBCHHbIE OLIMOKHM; OTBET Ha KAYECTBEHHbIC U
TEOPETHYECKHE BOTIPOCHI YAOBIETBOPSIET BhIIECNIEPEUHCICHHBIM TPEOOBAaHMUAM, HO
COJEPKUT HETOYHOCTH B M3JIOKEHUU (aKTOB, OTIPEIEICHHH, TOHATUH, OOBSICHEHUH
B3aMMOCBS3€H, BBIBOAAX U PEIICHUH 3a/1a4; YUAIUICS HCIIBITBIBAET TPYAHOCTH B
[IPUMEHEHUH 3HAHUI B HOBOW CUTyaluy, HE B JOCTATOYHON MEpE UCIOJIb3YET CBI3H C
paHee U3y4EeHHBIM MaTEPUAJIOM U C MaTEPUAIIOM, YCBOSHHBIM IIPU U3YYEHUU IPYTUX
IPEAMETOB.

paboTa BBINIOJTHEHAa B OCHOBHOM BEPHO (00bEM BBIITOIIHEHHON YaCTH COCTABIISIET HE
MeHee 2/3 oT obmIero o0beMa), HO TOMYIIEHBI CYIIIECTBEHHBIC HETOYHOCTH; YUAIIIHIACS
00HapyXHBAET MOHUMAaHNE yUeOHOT0 MaTeprania Mpy HEAOCTATOUHOM TTOTHOTE
YCBOCHUS TIOHSATHI U 3aKOHOMEPHOCTEH; YMEET MPUMEHSATh TOJTYUYCHHBIC 3HAHUS MTPH
PEIICHHH MPOCTHIX 3aa4 C UCTIOJF30BAHUEM T'OTOBEIX (DOPMYII, HO 3aTpyAHSIETCS MPH
pEIICHUH KaueCTBEHHBIX 3aJ1a4 U CJIOKHBIX KOJIMYECTBEHHBIX 3a/1a4, TPEOYIOIIUX
npeoOpazoBanus GopmyII.

paboTa B OCHOBHOM HeE BBITIOJIHEHA (00BEM BBHITIOTHEHHOH YacTH MeHee 2/3 oT o01ero
o0beMa 3a/1aHus); YUALIUICS MOKa3bIBACT HE3HAHNE OCHOBHBIX MOHATHH, HETOHUMAHHUE
M3YYCHHBIX 3aKOHOMEPHOCTEH U B3aUMOCBSI3€i, HE YMEET pelliaTh KOJIMYSCTBEHHBIC U
KayeCTBEHHbBIE 3a1a4H.

NuaauBuayansHOe
JoMalllHee 3aJaHue

Pa6oTa BeInoHEHA MOJIHOCTHIO. HeT ommOoK B JTorndyeckux paccyxaeHusx. BozmoxHuo
HaJIN4Ue OJHOM HETOUYHOCTH WM OIMCKH, HE SBJIIOIIUECS CICACTBUEM HE3HAHUS UIIH
HEMOHUMaHMsI yueOHoro Marepuana. O0ydaromiics moKa3al MOoJIHbIH 00beM 3HaHUH,
YMEHUI B OCBOCHUH NTPOIICHHBIX TEM U IPUMEHEHUE UX HA MPAKTHKE.

PaboTa BBITIOTHEHA TTOJTHOCTHIO, HO 00OCHOBAHHH IIAaroB PENICHHUS HEIOCTATOTHO.
Jlomymiena oHa ommOKa WK IBa-TPHU HEJ0UYETA.

I[OHyIJ_ICHBI boiee OﬂHOﬁ OIIMOKHY MU OoJiee ABYX-TPCX HCJOYCTOB.

Pabora BhIMTONTHEHA HE TOTHOCTHIO. J{OMyIeHbI TpyOble OITHOKH.
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Pabora He BBIOIHEHA.

Pedepar

Bremonnenne padotel B cpok. [IpaBunsHOCTE 0popmieHust. CornacHo TpeOOBaHUAM
I'OCT. CtyzaeHT 3HaeT OCHOBHbIE TEPMUHBI, IPUMEHSIEMbIE B COBPEMEHHBIX CHCTEMAaX
sHeprocoepexeHus Ha 0a3e HETPAAUIIMOHHBIX U BO30OHOBIIIEMBIX HCTOYHIKOB
SHEepPI'uH, TEOPETUYECKHE OCHOBBI U 3aKOHOMEPHOCTH MPOU3BOJICTBA BOAOPO/IA,
BO3MOXHBIE MEPCIEKTUBBI U OCHOBHBIE HAMPABICHUS Pa3BUTHUS SHEPTeTUUECKOM
TEXHOJIOTUH Ha 0aze HETpaJUIIUOHHBIX U BO300HOBIISIEMBIX HUICTOYHUKOB OHEPruu.
CTyIlCHT ACMOHCTPUPYECT YMCHUC! IIPUMCHATH PA3JIMYHBIC ITOAXO0/IbI K aHAJIN3Y
nocraBieHHOH B Pedepare mpoOiiembl. CTyIEHT BiIaJiceT HABBIKAMH CaMOCTOSITEIILHOTO
OBJIAJICHHUS] HOBBIMU 3HAHUSAMH B 00JIaCTH TEXHOJIOTUH TIOTYYCHHUS, XPAaHSHUS U
TPAHCTIOPTHPOBKHU IHEPTOPECYPCOB, UCTIOIB3YSI COBPEMEHHBIC TEXHOJIOTHH; CIIOCO0aMHU
CHUCTEMAaTH3aluu 1 00001eHNs HH()OPMAIIUH 110 BOIIPOCaM MPOQPEeCCUOHATLHON
JIeSITETLHOCTH.

BrimotHeHre paboThI ¢ 0TI031aHUEM B 2 Henenn. HesHaunTenbHOS OTKIIOHEHUE OT
TpeOOBaHMIA B YaCTH CTPYKTYPHOTO HAMOJIHEHUs pa0oThl. He3naunrenbHbIC MpoOeIibl B
3HAHUSAX OCHOBHBIX TEXHOJOTUYECCKUX TEPMHHOB U POPMYIHPOBOK. Jlomyckaer
HE3HAYHTEJIbHBIE OMIMOKY B aHAITN3€ M HHTEPIIPETALINHN TIOCTABICHHOM MTPOOIEMBI.
JlomyckaeT He3HAUMTENBHBIC OMIMOKHN B XOJ¢ OTBETa Ha BOMPOC Mpu 3amute Pedepara;
HE3HAYMTEIbHBIC HETOYHOCTH B (JOPMYITUPOBKAX.

Bremonnenue padotel Oonee 2 Henenb. [)pyboe HapylieHne TpeOboBaHuil 10
odopMIICHUIO. 3HAYUTENBHBIC TIPOOEITBI B 3HAHUSX OCHOBHBIX TEXHOJIIOTHUECKUX
TEPMHUHOB ¥ (POPMYIMPOBOK, NOMYIICHUE TPyObIX OMMOOK, OMIMOKH B IpobdiIeMe
PasBUTHS HETPAJULMOHHBIX U BO30OHOBIISIEMBIX HICTOYHHKOB SHEPTUH U UX TEXHOJIOTHH.
JlotmmyckaeT 3HaYUTEeNbHbIC IPOOETIHI B ONIPEIEIICHUH TEXHOJIOTHH, OIINOKH B €€
WHTEPIPETAIUH, OINOKH B TOHNMAaHWN CYITHOCTH U TTPOOIIEMBI Pa3BUTHS,
HETPATUIIMOHHBIX ¥ BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU U UX TEXHOJIOTHH.
3HauuTeNBHBIC IPOOETHI B X0O/I€ OIMMMCAHUS TEXHOJIOTHH;, 3HAYUTEIbHbIC HETOYHOCTH IIPH
samure Pedepara

BricTraBnsercs o0ydaromeMycst, KOTOPBIH He 3HaeT O0JIbIIel YacTH MpOTrpaMMHOTO
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepONpPUSTHA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

IIsTnéananLHasn
cucTeMa

100-0anpHas
CHCTEMA

Matcepuajia, JOIMyCKacT CYHMICCTBCHHLIC OIHI/I6KI/I, HCYBCPCHHO, C OONBIIMMU
3aTPpYAHCHUSAMHU BBINIOJHACT NPAKTUICCKUEC pa60TLI Ha 3aHATHAX U OK3aMCHC.

MIUCBMEHHBIN OTYET €
pe3yibTaTaMu
BBINTOJTHEHHBIX
9KCIEpUMEHTATBHO-
71abopaTopHBIX PaboT

B oTtdere npeacTaBieHb! BCe HEOOXOIUMBIE pa3iebl U CTPYKTYPa COOTBETCTBYET
TpeOOBaHHSM.

YeTko U MOAPOOHO OMKMCAHBI 11EJTh U 33/1a41 SKCIIEPUMEHTa, METOIMKA U MPOIeaypa
MPOBEICHUS PadoT.

AHanu3 pe3ysIbTaTOB BHINOJIHEH KOPPEKTHO U OCHOBATEIBHO.

BBIBOIBI HCUEPTIBIBAIOIIHE, JIOTHUHBIC M TIPSIMO CBA3aHBI C MOCTABICHHBIMH IIEITBIO U
3aj]auyaMH.

HpO}IeMOHCTpI/IpOBaHO TIOJTHOC IMMOHMMAHUEC TCOPETUUCCKUX U MMPAKTHYCCKUX aCIICKTOB
paboThI.

B otuete MPUCYTCTBYIOT OCHOBHBIC pa3JCiibl U CTPYKTYpa COOTBECTCTBYCT TpC6OBaHI/ISIM.

Omnucanbl IETb U 33J1a4H SKCIIEPUMEHTa, METOIUKA ¥ ITPOLEAYPa BBITIOIHEHUS PadoT.
Pe3ynbTaThl MpeCTaBICHbI M aHATU3UPOBAHBI JOCTATOYHO MOAPOOHO.

BrIBOIBI CBSI3aHBI C LIETBIO pa0OTHI, HO MOTYT OBITH 00JIe€ OCHOBATEIIBHBIMH.
[IposiBneHo NOHMMaHNe OCHOBHBIX TEOPETUYECKHX M MMPAKTHYECKUX aCIEKTOB PaOOTHI.

B oTueTe mpHCYTCTBYIOT OCHOBHBIE Pa3/ieNbl, HO CTPYKTYpa MOKET OBITh HE COBCEM
SICHOM.

Lenp 1 3a7a9n 3KCIIEPUMEHTA, METOIMKA U TIPOIIeIypa POBEACHUS PadOT OMMCAHBI
HEJOCTaTOYHO MTOAPOOHO.

Pe3y.]'II>TaTI>I HpCI[CTaBJIeHI)I, HO aHAJIN3 MOXCECT 6I)ITI) HOBCpXHOCTHLIM.

BrIBOIBI TPUCYTCTBYIOT, HO HE BCETA CBSI3aHbI C IOCTAaBICHHBIMU 3a/1a4aMHu.
HekoTopoe noHnMaH#e TEOPETHUECKUX U MPAKTUIECKUX aCIIeKTOB PabOThI MPOSBIICHO.

Llens m 3aga4un SKCIIEpUMEHTa, METOIMKA U ITPOIIEAYpa BEIITOTHEHHUS paO0T ONHMCAHbI
HETIOJIHO WJIK OTCYTCTBYIOT.

Pe3ynpTaThl He MpeACTaBICHBI WK MPEICTABICHbI HEKOPPEKTHO.

BBIBOIIBI OTCYTCTBYIOT HIIH HE CBSI3aHBI C IOCTABJICHHBIMU 33Ja4aMHy.

HemnonHoe min HenpaBWIIbHOE TTOHUMAaHHE TEOPETHUECKUX M MPAKTUIECKUX ACTIEKTOB
paboTHL
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5.3. IIpomexyTouHas arrecTauus:

dopMa IPOMEeKYTOTHOM
aTTecTalMH

TunoBbIe KOHTPOJIbHBIE 3aJaHNS M HHBIE MATEPHAIbI
JIJISI MPOBEIeHUsI MPOMEKYTOYHOM aTTeCTAINM:

OK3aMeH B MUCBMEHHOMN
¢dopme no duieram

N

no

N

buner 1:

Yro Takoe KOMOMHUPOBAHHBIE YHEPTETUUECKIE YCTAHOBKH U KaKOBBI HX OCHOBHBIE IIPEUMYIIECTBa?

KaxoBbI OCHOBHBIE KOMITOHEHTHI KOMOMHHPOBAHHBIX YHEPT€TUIECKIX YCTAHOBOK M KaK OHH B3aWMOJEHCTBYIOT
MEXy co00ii?

3anaua: PaccuuTaiite TemnoByio 3 ()eKTHBHOCTh KOMOMHUPOBAHHOM SHEPTeTHUECKON YCTaHOBKH, COCTOSIIEH M3
ra3zoBoit Typounsl ¢ KI1/1 0,35 n mapoBoii Typouns! ¢ KI1/] 0,45. [Ipeamonaraercs, 9To BXOAAIIAas B YCTAHOBKY
ToruuBHas 3Heprus coctamger 100 Mk, a sHeprus, yxoadiias B OKpyKaroIlylo Cpeay B BUE TEIlIa, COCTABIISET
60 M/Tx.
buner 2:

Kaxue TUIIeI KOMOMHUPOBAHHBIX SHEPTETHUECKUX YCTAHOBOK CYIIECTBYIOT M B YEM WX OTINUHA?

Pacckaxute o nmpuHImIe paboThl ra30BoOi TYpOWHBI U €€ POJIH B KOMOMHUPOBAHHOM YHEPreTHYECKOM yCTaHOBKE.
3anaua: Onpenenure KI1J] koMOMHUPOBaHHOM YHEPreTHYECKON YCTaHOBKH, eci ra3oBas Typouna umeet K11/
0,35, a mapoBas TypouHa - 0,45. [Ipenmonaraercs, 4To BXOIIas B yCTAHOBKY TOIUIMBHAsI SHEPTHs cocTasisieT 150
MJIx, a 3HEprHs, yXOAsIas B OKpY Kalollylo cpeay B Buje Teruia, coctauger 90 M/Ix.
bBurner 3:

KakoBo 3HaueHHE UCII0Ib30BAHNS KOMOMHUPOBAHHBIX SHEPreTHUECKUX YCTAHOBOK B COBPEMEHHO SHEpreTuke?
KaxoBbI OCHOBHBIE TPUHITAITEI pAOOTHI TAPOTAa30BhIX YCTAaHOBOK?

3anaua: PaccumnTaiite KI1/] maporazoBoii yctaHoBkH, eciu razoBast Typouna umeet KI1 0,40, a napoast TypOuHa -
0,50. IIpeanonaraercsi, 4TO BXOASIAsl B YyCTAHOBKY TOIUIMBHAs 3Heprus cocrasisaer 200 MJIx, a sHeprus,
YXOJIAIIasl B OKPYXKAIOIIYIO Cpey B BUE Teria, cocTaBisier 80 M/[x.
buner 4:

Kakue npenmMyiiecTBa npeoCcTaBIsAi0T KOMOMHUPOBaHHBIE [IUKIIBI B CPAaBHEHUH C OTAEIBHBIMU LIMKJIAMH T'a30BOU U
napoBoii TypOouH?

PacckaxuTte o mpoliecce COBMEIICHUS ra30BOi TypOUHBI M TAPOBOM TypOHHBI B KOMOMHHUPOBAHHOW yCTaHOBKE.
3anaua: Onpenenure KI1J] koMOMHUPOBaHHOM YHEPreTHYECKOH YCTaHOBKH, eci ra3oBas Typouna umeet KI1/1
0,35, a mapoBas TypouHa - 0,50. [Ipenmonaraercs, 4To BXOIIas B yCTAHOBKY TOIIMBHAsI SHEPTus cocTasseT 180
MJIx, a sHEpTHs, YXOAs111asi B OKpYXKaIOIyl0 cpelly B BUe Teria, coctapiger 60 MJIx.
burner 5:

B 4em 3akirouaercss npuHOUI pab0oThl KOMOMHUPOBAHHON SHEPTeTUUECKON YCTAHOBKH C UCIIOJIb30BAHUEM Ta30BOM
TypOWHEI B TaporeHepaTopa?
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Kaxkue daktops! BIustoT Ha 3G (HEKTUBHOCTh KOMOWMHUPOBAHHBIX YHEPTETHICCKUX YCTAHOBOK?

3anmaua: Paccunraiite TeroByo 3(pPpeKTHBHOCTF KOMOMHHPOBAHHOI SHEPTETHUECKON YCTAHOBKH, COCTOAIICH 13
razoBoii TypOuns! ¢ KI1JI 0,40 u naporeneparopa ¢ KI1/1 0,55. IIpeanonaraercs, 4To BXOAAIAs B YCTAHOBKY
TOILTMBHAs 3HepTUs coctanisieT 150 Mk, a sHeprus, yXosiiasi B OKpYKarollyto Cpeay B BUJE TEIjia, COCTaBIsSET
50 M/Ix.
bBurner 6:

KakoBo 3HaueHHNe pereHepaTUBHOTO HArpeBa JJisi KOMOMHUPOBAHHBIX SHEPIeTHUECKUX YCTaHOBOK?

OOBsicHUTE IPUHIMI PAOOTHI pereHepaTopa B KOMOMHUPOBAHHON SHEPIreTHIECKOI yCTaHOBKE.

3anaua: Onpenenure KI1J] koMOMHUPOBaHHOM YHEPreTHYECKON YCTaHOBKH, eciii ra3oBas TypouHa umeet KI1/1
0,45, a pereneparop - 0,60. [Ipennonaraercs, 4To BXOASMAsA B YCTaHOBKY TOIIIMBHAs SHEPIHsl cocTasiseT 120
MJIx, a sHEpTHs, YXOAs111asi B OKPYXKAIOIIYI0 cpelly B BUe Terma, coctabiset 40 MIx.
buner 7:

Kakue mapaMeTpsl U XapaKTepUCTUKH SIBISIOTCS KIIOUYEBBIMHU IS OLIEHKH 3()(hEKTUBHOCTH KOMOMHHUPOBAHHBIX
JHEPreTHYECKUX YCTAHOBOK?

Kax mpoucxoaut ontruMuzanus paboTbl KOMOMHIPOBAHHBIX YHEPTE€TUIECKIX YCTaHOBOK?

3anaua: PaccuuTaiite TemnoByo 3@ hekTHBHOCTh KOMOMHUPOBAHHOM SHEPTeTHUECKON YCTaHOBKH, COCTOSIIEH 13
razoBoii TypOunsl ¢ KIT/{ 0,38 u nmaposoii Typounst ¢ KIIJ 0,50. [Ipennonaraercs, 4To BXOAsIIas B yCTAHOBKY
TOIIMBHAs 3Heprus coctasisier 160 M/Dx, a sHeprus, yxonsias B OKpy KaloLIyI0 Cpely B BUAE TEIUIa, COCTABIISIET
70 MJ1x.
bBuner 8:

KakoBBl OCHOBHBIE IPUHLUIIBI pA0OTHI KOMOMHUPOBAHHBIX YHEPTETHYECKUX YCTAHOBOK C UCIIOJIb30BaHUEM Ia30Boil
TypOHMHBI U TapOBOIl TypOUHBI?

Kakue myTtn nossimenuns 3G GekTMBHOCTH KOMOMHUPOBAHHBIX YHEPIeTUYECKUX YCTAHOBOK BBl MOJKETE Ha3BaTh?
3anaua: Onpenenure KI1J] koMOMHUPOBaHHOM YHEPreTHYECKON YCTaHOBKH, eciii ra3oBas Typouna umeet KI1/I
0,30, a mapoBas Typobuna - 0,55. IIpeamonaraercs, 9To BXOAMIas B yCTAHOBKY TOTUIMBHAS SHEPTHsI cocTaBisieT 140
MJIx, a 3HEprHs, yXOAsIas B OKpY KaloIlylo Cpeay B Buje Teruia, coctanuser 50 M/[x.
buner 9:

Kakue TexHOIOrMHM MOTYT OBITh IPUMEHEHBI [UIs OBHIIICHUS 3()(HEKTUBHOCTH KOMOMHUPOBAHHBIX SHEPIreTUIECKUX
YCTaHOBOK?

KakoBa poib pekynepaTopa B KOMOMHUPOBAaHHOW YHEPreTHYECKOH ycTaHOBKE?

3anmaua: Paccunratite KI1J] koMOMHUPOBAaHHON 3HEPTeTUIECKON YCTaHOBKH, €CIM Ta3oBas Typouna umeet KI1/]
0,35, a pexynepatop - 0,70. IIpeanonaraercs, 4To BXOAsIIas B yCTAHOBKY TOILJIMBHAS 3HEprust coctapisieT 180
MJIx, a sHEprHs, yXOAdIas B OKPYXKaloIIyIo Cpedy B BUAe Tera, coctasiser 60 M/Ix.
buner 10:

KakoBbl nprHIKIBI paOb0Thl KOMOWHHPOBAHHBIX YHEPTETHYECKUX YCTAaHOBOK C MCIIOJI30BAaHUEM ra30Boil TypOUHBI U
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KaxoBbI mepceKTHBHI Pa3BUTHI KOMOMHUPOBAHHBIX SHEPTETHUECKUX YCTAHOBOK B OymyrieM?

3agaua: Onpenenure KI1J] koMOMHUPOBaHHOM SHEPreTHUECKON YCTaHOBKH, €ciii ra3oBas Typouna umeet KI1/{
0,40, a maporeneparop - 0,60. [Ipennonaraercs, 4To BXOsAIIasi B YCTAHOBKY TOIUIMBHAs dHEPrus coctapisger 160
MJIx, a sHEpTHs, yXOAAIIas B OKPYKaIOIIyIO Cpeay B Bue Teruia, coctamseT 40 M/Ix.

buner 11:

Kakumu npenmymectBamu 00:1a1a10T KOMOMHUPOBAHHbBIE SHEPTETHYECKHE YCTAHOBKH 110 CPABHEHHIO C
TPaJULUOHHBIMU SHEPreTUYECKUMH CUCTEMaMHU?

Kakue QakTopsl ciienyeT yuuThIBaTh NPH BEIOOpE THIIA KOMOWHUPOBaHHON SHEPreTUIECKON YCTAaHOBKHU?

3anaua: PaccuuTaiite TemnoByo 3 (eKTHBHOCTh KOMOMHUPOBAHHOH SHEPIeTHUECKON YCTaHOBKH, COCTOSIIEH U3
raszoBoit Typounsl ¢ KI1/1 0,35 u pereneparopa ¢ KIIJ 0,65. IlpenmoaraeTcs, 9To BXOAAIIAS B YCTAHOBKY
TorTMBHAs 3Heprus coctasmgeT 150 Mk, a sHeprus, yxoadiias B OKpyKaroIlylo Cpeay B BUE TEIlIa, COCTABIISET
70 MJIx.
buner 12:

Kaxue daxtops! okassiBatoT BiaussHAE Ha () ()EeKTHBHOCTH pabOoThl KOMOMHUPOBAHHBIX YHEPTETHIECKIX yCTaHOBOK?
Kakum 06pa3oM MoKeT ObITh peain3oBaHa ynpasisgeMas Harpy3ka B KOMOMHHUPOBaHHBIX SHEPTeTUIECKUX
YCTaHOBKaXx?

3anmaua: Onpenenure KI1J[ koMOMHNPOBaHHO SHEPTETHYECKONW YCTAHOBKH, €cii ra3oBas TypouHa nmeet KI1J]
0,38, a perenepatop - 0,60. [IpeamonaraeTcsi, 4To BXOASIIAS B YCTAHOBKY TOILTUBHAS dHEPrus cocrasiser 170
MJIx, a 3HEprus, yXoAslas B OKpY Karollyto Cpey B BUE TeIula, coctaniser 60 M/Ix.
Buner 13:

KaxoBbI 0CHOBHBIE TPUHITAITBI pAOOTHI Ta30TyPOMHHBIX KOMOWHUPOBAHHBIX SHEPTETHUECKUX YCTAHOBOK?

B 4em 3akirouaercs npUHOMT pabOThl CUCTEMBI YTHIIU3AIMK OTPaOOTaHHOTO TeIlIa B KOMOMHHUPOBAHHBIX
SHEPreTUYECKUX yCTaHOBKax?

3anmaua: Paccunraiite KI1J] koMOMHMPOBaHHON YHEPTETHIECKON YCTAaHOBKH, €CiH Tra3oBas Typouna nmeet KI1/]
0,35, a cucrema yruimzanuu orpadorannoro teria - 0,50. [Ipeanonaraercs, 4To BXOs1IIAasi B yCTAHOBKY TOTUTUBHAS
sHeprus coctapnseT 160 M/Ix, a aHeprus, yxosmas B OKpYyKarollylo cpely B BUJE Terua, coctaister 50 MJIx.
buner 14:

B gem 3akirouaercs npuHIUI pab0Thl KOMOMHUPOBAHHBIX SHEPIETUYECKUX YCTAaHOBOK C MCIIOJIb30BAHUEM I'a30BOH
TypOUHBI ¥ TAPOBOTO KOTJIA?

Kakue ¢akTopsl BIUAIOT Ha 3KOHOMUYECKYIO 3((HEKTUBHOCTh KOMOMHUPOBAHHBIX SHEPIeTHUYECKUX YCTAaHOBOK?
3amaga: OmpenenuTe TEIIOBYIO 3G (HEeKTHBHOCTh KOMOMHUPOBAHHON YHEPTETUICCKON YCTAHOBKH, COCTOSIICH 13
ra3oBoii Typounsl ¢ KITJ1 0,40 u naposoro komia ¢ KI1J1 0,55. IIpeamnonaraercs, 4To BXOASIIAs B YCTAHOBKY
TOIIMBHAs 3Heprus coctasuger 170 Mk, a sHeprus, yxoadiias B OKpyKarolllylo Cpeay B BUAE TEIJIa, COCTABIAET
70 MIx.
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Buner 15:

KaxoBbI 0CHOBHBIE TPUHIHIIBI paOOTHI KOMOMHUPOBAHHBIX SHEPTETHYECKUX YCTAHOBOK C MCIIOJIB30BAHUEM T'a30BOM
TypOHHBI M OTONHUTEIBEHONW CHCTEMBI?

B gem 3akmrouaercs npuHIKI pabOTHI CUCTEMBI CKUTAaHHUSA OTXOA0B B KOMOMHHPOBAHHBIX SHEPTETHYECKUX
YCTaHOBKax?

3anpaua: Paccunraiite KI1/] KkoOMOMHUpOBaHHOW YHEPreTUYECKON yCTAaHOBKH, eciii Ta3oBas TypouHa umeet KI1/1 0,35,
a cucrema ckuranus otxozos - 0,60. IIpennonaraercs, 4To BXOAAIIas B yCTAHOBKY TOILIUBHAS HEPTUsS COCTABIISAET
160 Mk, a aHeprus, yxoadilasi B OKpYy>Karollyto cpeay B Buje Temia, coctasiser 40 MJx.

Buner 16:
Uro Takoe KOMOMHUPOBAHHBIE YPHEPTETUYECKUE YCTAHOBKH U KAKOBBI HX OCHOBHBIE ITPEeUMyIIecTBa?

KakoBbl OCHOBHBIE KOMIIOHEHTHI KOMOMHUPOBAHHBIX YHEPIeTUYECKUX YCTAHOBOK M KaK OHU B3aMMOJAEHCTBYIOT
MEXIy co00¥?

3angaua: PaccunTaiite TemioByto 3ppeKkTHBHOCTH KOMOMHUPOBAHHOH SHEPreTHUECKON YCTaHOBKH, COCTOSIICH H3
ra3zoBoii Typounsl ¢ KII/ 0,35 u maposoii Typouns! ¢ KI1/] 0,45. [Ipenmonaraercs, 9To BXOAAIIAsS B YCTAHOBKY
TorutnBHAas 3Heprus coctaBister 100 Mk, a sHEprus, yXoAgIas B OKPYKaroOIIyI0 Cpey B BUIE TEIUIa, COCTABISIET
60 MJIx.

Buner 17:

Kakue sl KOMOMHHUPOBaHHBIX SHEPreTUUYECKUX YCTAHOBOK CYLIECTBYIOT M B 4YEM MX OTJINYUS?

Pacckakute o npuHIHIIE pabOTHI ra30BOM TYpOUHEI H €€ POJIM B KOMOMHUPOBAHHOM YHEPTeTHYECKOM yCTaHOBKE.
3apaua: Onpenenure KI1/] koMOMHUPOBAaHHOM SHEPTETHUECKON YCTaHOBKH, eciii razoBas Typouna umeet KI1/ 0,35,
a mapoBas TypouHa - 0,45. [Ipenmonaraercs, 4To BXOJIIast B yCTAHOBKY TOTUTUBHAs dHeprus coctasmser 150 MJDxk,
a dHeprus, yXosIas B OKpYy>Kalollyo cpely B BHJE Teria, coctaBiser 90 M/Jx.

Buner 18:

Yro Takoe KOMOMHUPOBaHHBIE YJHEPTETUYECKHE YCTAHOBKH U KAKOBBI HX OCHOBHBIE IIPEUMYIIECTBa?

Kaxwe BHIBI TOTIIIIBA MOTYT MCITOJIB30BATHCSI B KOMOMHUPOBAHHBIX YHEPTETHIECKUX YCTaHOBKAxX?

3anaua: Paccunraiite TerioByto 3pPpeKTHBHOCT KOMOWHHUPOBAHHON SHEPTeTUUECKON YCTAaHOBKH, €CJIN ra30Bast
typ6una umeet KIIJ{ 0,35, a mapoBas typ6una - 0,45. [Ipeanonaraercsi, 4To BXOAsIIasi B yCTAHOBKY TOIIJIMBHAS
sHeprus coctaisieT 100 Mk, a sHeprus, yxoadias B OKpy>Karollylo Cpely B BUAe Tera, coctapuser 60 M/Jx.
buner 19:

KakoBbI 0CHOBHBIE KOMITOHEHTH KOMOMHUPOBAHHBIX YHEPTETHUECKUX YCTAHOBOK M KaK OHH B3aUMOACHCTBYIOT
MeXIry co00it?

Kaxwne mpuHIHIB paboTHI JeKaT B OCHOBE Ta30BOH TYpOMHBI M TapOBOI TYpOMHBI B KOMOMHUPOBAHHOMN
JHEPreTUYEeCKO yCTaHOBKE?

3agaua: Onpenenure KI1/] koMOMHHPOBAaHHOM SHEPTETHUECKON YCTaHOBKH, €Clii ra3oBas TypOuna umeet KI1/1 0,4, a
naposas Typobuna - 0,5. IIpenmonaraercs, 4To BXOs1Iasi B YCTAHOBKY TOIUTUBHAs dHeprus coctasiser 150 M/JIx, a
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SHEPrus, yXoJsiias B OKpY>KalIlylo cpeay B BUE Teria, coctabiseT 80 M/[x.

Buner 20:

Kakue npenmyiecTsa IMEIOT KOMOMHUPOBaHHBIE YHEPTETUIECKUE YCTAHOBKH 110 CPABHEHMIO C TPaIULIMOHHBIMU
YCTaHOBKAMH, UCIIOJIB3YIOIIUMH TOJIBKO OJUH THII JHEPTUH?

Kak BrmsieT pexxum paboThI ra30Boi TypOMHBI Ha pab0Ty KOMOMHHPOBAHHOM SHEPTEeTHYECKON yCTAHOBKHU?

3angaua: Paccunraiite KI1/] koMOMHUpPOBaHHOI YHEPTETHYECKOI YCTaHOBKH, eci ra3oBas Typouna umeet KI1/1 0,3,
a mapoBas TypOuHa - 0,4. [Ipeanonaraercs, 4To BXOZsIIasi B yCTAHOBKY TOIIMBHAs 3Heprus coctasnsier 120 M/Dx, a
SHEPrus, yXoJslias B OKPY>KaloIylo cpeay B BUe Teria, coctapiseT 80 M/[x.

Buner 21:

KakoBbI 0CHOBHBIE THITEI KOMOMHUPOBAHHBIX YHEPTETUYECKUX YCTAHOBOK U B Y€M 3aKJIIOYAIOTCS UX OTIUYHUS?
Pacckaxkute o mpuHIIAIIE pabOTHI TAPOBOH TypOUHBI B KOMOHMHUPOBAHHOMW SHEPTETUICCKOM YCTaHOBKE.
3anaga: Onpenennre KI1Jl KoMOMHUPOBaHHOM SHEPTEeTHYECKON yCTaHOBKH, €ciu razoBas Typouna nmeet KI1J1 0,35,
a mapoBas TypOuHa - 0,4. [Ipennonaraercs, 4To BXOsIas B yCTAHOBKY TOIUIMBHAs 3Heprus coctasisieT 80 MIx, a
SHEPrus, yXoJslias B OKPY>KaroIylo cpeay B BUe Teria, coctapiseT 50 M/Ix.

Buner 22:

Kakue akTopsl MOTYT MOBIUATH Ha 3QPEKTUBHOCTH Pa0OTHl KOMOMHHUPOBAHHOW YHEPTETHYECKOH yCTaHOBKH?
Kakune ocHOBHBIE TapaMeTphl M XapaKTEPUCTUKH CIeyeT YUUTHIBATh IPU IPOCKTUPOBAHUN KOMOMHUPOBAHHON
SHEPreTUYecKoil ycTaHOBKU?
3anaua: Paccunraiite KI1/] koMOMHUpOBaHHOI YHEPTETHYECKOM yCTaHOBKH, eciu ra3oBas TypOouna umeer KI1/1 0,3,
a mapoBas TypOuHa - 0,45. Ilpeanonaraercs, yTo BXos1Iasi B yCTaHOBKY TOIUIMBHAsA 3Heprus cocrasiseT 90 M/Ixk, a
SHEPTUsl, yXOIIIIas B OKPY’KaIOIIyIo cpelly B BUE Teruia, cocrasiseT 60 M/Dx.

Buner 23:

Kakue npuHIUNBI paboTHI JI€KaT B OCHOBE ra30TypOHHHBIX YCTAHOBOK B KOMOWHHPOBAHHBIX SHEPTETHYECKHX
YCTaHOBKax?

Pacckaxwure o npuHIATIE pabOTH Ta30BOM TYpOMHBI B KOMOMHUPOBAHHON YHEPTETUIECKON YCTaHOBKE.

3anaua: Onpenenure KI1J] koMOMHHPOBAaHHOM SHEPTETHUECKON YCTaHOBKH, eciii ra3oBas Typouna umeet KI1/ 0,4, a
naposas TypOuna - 0,5. [Ipeamonaraercs, 4o BXoAsIIas B yCTAHOBKY TOIUIMBHAs sHeprus cocrasisier 100 Mk, a
SHEPTUsl, yXOIAIIas B OKPY>KaIOIIyIo cpelly B BUIE Teruia, cocrasiseT 70 M/Ix.

Buner 24:

Kakne KoMIOHEHTHI BXOJAT B COCTaB KOMOMHHPOBAHHOM SHEPTeTHUECKON YCTAHOBKH U KaKOBBI UX (QYHKIIMN?
KakoBo BnusiHue napamMeTpoB paboThI ra30BoOi TypOuHBI Ha 3P PEeKTHBHOCTH KOMOMHUPOBAHHON SHEPreTUUECKON
YCTaHOBKH?
3anaua: Paccunraiite KI1/] KOMOMHUpOBaHHOW SHEPreTHYECKON yCTAHOBKH, ecin Ta3oBas Typouna umeer KI1J1 0,35,
a mapoBas TypOuHa - 0,5. [Ipeanonaraercs, 4To BXOs1Ias B yCTAHOBKY TOIIMBHAs 3Heprus coctasisieT 120 M/Ixk, a
SHEPTHsl, YXOIIIIAsi B OKPY>KaIOIIYIO cpefly B BUE Tema, cocrasiseT 80 M/Dx.
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Buner 25:

Kaxue (axTops! criexyeT yuuThIBaTh My BEIOOPE THITA KOMOMHUPOBAHHOM SHEPTeTUYECKONW YCTaHOBKH JIJIsS
KOHKPETHOT'O MPOeKTa?

Kaxk BaustoT mapamMeTphl paboTHl apoBOoil TypOWHBI Ha 3P (PEKTUBHOCTE KOMOMHUPOBAHHOMN YHEPTeTHICCKOM
YCTaHOBKH?

3ampaua: Onpenenure KI1[] koMOMHUPOBAaHHOM YHEPTETHUECKON YCTaHOBKH, eciii ra3zoBas Typouna umeet KI1/ 0,4, a
naposas TypOuna - 0,4. [Ipeamonaraercs, 4To BXoAsIIas B yCTAHOBKY TOIUIMBHAS 3Heprus coctasnser 150 M/Ix, a
SHEPrus, yXoJs1ias B OKpYKalIlylo cpeay B Buje Tera, coctapiser 100 MIx.

Buner 26:

KakoBsl ocHOBHBIE TpeOoBaHus K 3)(HEKTUBHOCTH KOMOMHUPOBAHHBIX YHEPIETUYECKUX YCTAaHOBOK?

Kakue ¢axkTopsl MOIYT OKa3bIBaTh BIUSHUE HAa BEIOOP THUIIA KOMOMHUPOBAHHOHN SHEPT€THUECKON YCTAaHOBKH?
3anava: Paccunraiite KI1J] koMOMHNPOBaHHOW YHEPTeTUIECKON YCTaHOBKH, eciy ra3oBas Typouna umeer KI1/] 0,3,
a mapoBast TypoOuHa - 0,5. [Ipeanonaraercs, 4To BXOZAsIIasi B yCTAHOBKY TOILTMBHAs dHeprus coctasisier 80 Mk, a
SHEPrus, yXoJslias B OKPY>KalIylo cpeay B Bue Tera, coctapisieT 40 M/Ix.

54. Kpurepuu, nKaibl OIEHUBAHHS TPOMEXKYTOUHON aTTeCTalluy Y4eOHOM JUCIUITIINHBIL:

DopMa IPOMEKYTOYHOM

IIxajan! oneHNBaHUSA

arTecTAuA
Kpurtepuu oneHuBanus
HanMeHOBaHHE OLIEHOYHOT'O 100-6anabHas IsiTudamIbHasA
cpencTBa cucremMa cucremMa
3aueT ¢ OIEHKON B MMCbMEHHOM Oobyuatomuiics: 5

¢bopme o Bompocam

1-i1 Bompoc: 0 — 1 Gammos
2-i1 Bonipoc: 0 — 1,5 Gamtos
3-it Bonpoc: 0 — 2,5 GaytoB

—  JICMOHCTPUPYET 3HaHUS, OTIMYAIOIINECS TITyOuHON U
COZIEPKATENIbHOCTBIO, JAET MOJHBINA UCUEPIBIBAIOUINI OTBET, KaK Ha
OCHOBHBIE BOTIPOCHI OMJIETAa, TaK U HA JIOMIOJIHATEIHHBIC,

—  cBOOOMHO BIaJCET HAYYHBIMU TOHITHIMHE, BEIET JUAIOT U BCTYIIAET B
Hay4YHYIO JUCKYCCHIO;

- CITOCOOEH K WHTETrpalliy 3HAHUM 110 ONPEACICHHON TeMe,
CTPYKTYPUPOBAHUIO OTBETA, K AHAJIU3Y MOJO0KEHUH CYIIECTBYIOIINX
TEOpHil, HAyYHBIX IIKOJI, HAIPABJICHUH TI0 BOTIpOCY Omiera;

—  JIOTHYHO W JTOKA3aTeJLHO PaCKPHIBACT MPOOJIeMY, IPEUTOKEHHYIO B
ouere;

—  cBOOOJHO BEITIOJNHSET MPAKTUICCKUE 3a]JaHUS TTOBBIIICHHOM




42

DopmMa IPOMEKYTOYHOM
arTecTaluu

HauMeHoBaHME OLIEHOYHOTI'O
cpeacTBa

Kputepun onennBanus

IIIxanabl oleHUBaAHUA

100-0ams1pHaAR
cucremMa

IIsTnoananLHasn
cucTeMa

CJII0HOCTH, IIPENYCMOTPEHHBIE IPOrPaMMOi, JEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U JTOTIOJIHUTENIBHOM JTUTEpaTypoi.

OTBeT HE COMEPKAT (DAKTUIESCKUX OIMMOOK 1 XapaKTepHU3yeTCs TITyOHHOMH,
MIOJIHOTOM, YBEPEHHOCTBIO CYXACHUM, MILIIOCTPUPYETCS IPUMEPAMHU, B TOM
4rcie U3 COOCTBEHHOM MPAKTHUKH.

OO0yyaromuiics:

—  TIOKa3bIBaeT IOCTATOYHOE 3HaHWE Y4eOHOro MaTepuana, Ho JOIycKaeT
HeCyIeCTBeHHBIC (DaKTHUECKHE OMTMOKH, KOTOPBIC CITOCOOEH MCIIPABHUTh
CaMOCTOSITEIBHO, OJlaro/iapsi HABOASAIIEMY BOTIPOCY;

—  HEJIOCTAaTOYHO pacKphITa MpodieMa Mo OJHOMY M3 BOIPOCOB OUIIETA;
—  HEJIOCTATOYHO JIOTHYHO IMTOCTPOCHO M3JIOKEHHE BOIIPOCa;

- YCHICUIHO BBIIIOJHACT MPEAYCMOTPEHHBIC B ITPOrpaMMeE NPaKTUICCKUEC
3aJ]aHus CPEIHEH CII0)KHOCTH, aKTHBHO paboTaeT ¢ OCHOBHOM JINTEPATypOid,
—  JIEMOHCTPHPYET, B IICJIOM, CUCTEMHBI MOJIX0/] K PEIICHUIO
MIPAKTHYECKUX 3a/1a4, K CAMOCTOSITEIbHOMY TTOTIOJTHEHNIO U OOHOBIICHUIO
3HaHWH B X0/€ ManbHEHIel yaeOHo# paboThl U MpodeCCHOHATBEHOM
JICSITEIILHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, COJICpKaHUE OniieTa, MMEITCS
HETOYHOCTH IIPU OTBETE Ha JOMOJIHUTEIbHBIE BOIIPOCHI.

OO0yuatomuiics:

—  TIOKa3bIBaeT 3HaHWA (parMeHTapHOTO XapakTepa, KOTOphIe
OTJIIMYAIOTCS TOBEPXHOCTHOCTHIO U MAJIOH CO/IEP)KaTENbHOCTHIO, JOIMTyCKaeT
(hakTyeckue rpyOble OMMOKH;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH U IPUHIHUIIBI, OOBSCHUTh
(akThl, HapyIIEHAa JIOTUKA H3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTb
MIPECTABIIIEMOT0 MaTepraa, IPeCTaBICHI O MEKITPEIMETHBIX CBA3SIX
cia0kle;

—  CIIpaBJIAETCS C BBHIINOJIHEHHEM IPAKTUUYECKUX 3aJJaHUM,
MIPEOYCMOTPEHHBIX IPOTPAMMO, 3HAKOM C OCHOBHOH JIUTEPATypOH,
pPEKOMEHIOBAaHHOM MPOTrpaMMOi, JOMyCKaeT MOTPEUTHOCTH U OIINOKH NMPU
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DopmMa IPOMEKYTOYHOM
arTecTaluu

HauMeHoBaHME OLIEHOYHOTI'O
cpeacTBa

Kputepun onennBanus

IIIxanabl oleHUBaAHUA

100-0ams1pHaAR
cucremMa

IIsTnoananLHasn
cucTeMa

TEOPETHUECKUX OTBETAX U B XO€ MPAKTHIECKOH paboTHI.

Coneprkanue OuIeTa packphiTo ¢i1ab0, UMEIOTCS HETOYHOCTH TIPU OTBETE
HA OCHOBHBIC U JIOTIOJIHUTEIbHBIC BOMPOCH! OMJIeTa, OTBET HOCHUT
penpoayKTUBHBINA XapakTep. HeyBepeHHO, ¢ O0IBIINMU 3aTPyAHEHUSIMHI
pemacT MpPaKTUUCCKUC 3aJa9U W HE CIIPABIACTCA C HUMU
CaMOCTOSITEIIBHO.

OO6yuatomuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE TIPOOEITBI B 3HAHUAX
OCHOBHOTO y4eOHOTO MaTepHaia, JOIMyCKaeT MPUHINITHAIbHbIE OIINOKH B
BBIIIOJIHEHUU IIPEYCMOTPEHHBIX IIPOrPAMMOM IPAKTUYECKUX 3aJAHHUMN.

Ha GomnbInyro 4acTh OMOTHUTENBEHBIX BOMPOCOB MO COJICPKAHUIO dK3aMeHa
3aTpYAHACTCA naThb OTBET WJIM HE TACT BEPHBIX OTBETOB.




5.5.
aTTECTAlNU.
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CucreMa OolleHUBaHUS PE3YJIbTaTOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON

OI_ICHKa 110 JUCHUIIIMHEC BBICTABJIACTCA O6y‘IaIOIJ_ICMYC$I C y‘léTOM PE3yJIbTaTOB TCKYH_Ieﬁ u

IIPOMEKYTOYHON aTTECTALUN.

®opMa KOHTPOJIsI

100-0anbHas cucrema

IIaTnéannbLHAs cHCTEMA

Texymmii KOHTPOJIb (ceAbMOI
ceMecTp):

- yCTHBIH onpoc (pa3zen 1) 2-5
- pedepar (paszgen 3)
- ycTHbIit onpoc (pasnen 3) 2-5
- KOJIJIOKBUYM (paszer 2) 2-5
- KOJUIOKBUYM (paszen 2) 2-5
- KOJUTOKBUYM (pa3aen 3) 2-5
- KOJJTOKBUYM (pa3zen 3) 2-5
- KOHTpOJIbHAs paboTa (pasnen 2) 2-5
- KOHTpOJIbHAs pabora (pasmen 3) 2-5
- UHAVBUyaJIbHOE IOMAIIIHEE 3aJJaH1E 2-5
(pasnmen 2)
- 1aboparopHas pabora (TeMsI 1.2) 2-5
- maboparopHas pabora (Temsr 1.2) 2-5
- maboparopHasi pabora (Tembl 2.2) 2-5
- naboparopHasi pabora (Tembl 3.2) 2-5
[IpomesxyTouHast aTTecTanus 2-5
(ycrHblii onpoc (pasaen 2))
Hroro 3a cemecTp (3x3aMeH) OTJIMYHO
XOpOLIO
yIOBJIETBOPUTEIBHO
HEYIOBJICTBOPHUTEIIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'H

Peanmmsanuss  mporpamMmsl

— TPYNIOBBIX JUCKYCCHUH;

IpelycMaTpuBaeT HCIIOJIb30BAHUE B IIpoliecce OO0yuyeHUs
CJIeIyIOIIMX 00pa30BaTEeIbHBIX TEXHOIOTHH:

— TPOEKTHAs IeATEebHOCTb;

— TPOBEJIEHNE WHTEPAKTUBHBIX JICKITUH;

— TIOUCK M 00paboTKa MH(OpMAINH ¢ UCTIOJIb30BaHUEM ceTH VIHTepHeT;
— JUCTaHIMOHHBIE 00pa3oBaTeNIbHbIE TEXHOJIOTUH,
— TpUMEHEHHE DJIEKTPOHHOTO 00yUEHUS;

— MPOCMOTP yueOHBIX PUIBMOB C X MOCIEAYIOUIIM aHATU30M;

— UCIMOJIb30BaHUE HA JIGKIIMOHHBIX 3aHATHUAX BUCOMATEPHAIIOB U HATJISIIHBIX MTOCOOMIA;
— caMocCTOsATeNbHAs padoTa B CUCTEME KOMIIBIOTEPHOI'O TECTUPOBAHUS.

7. ITPAKTUYECKASA

HHOAI'OTOBKA

[IpakTudeckas MOATOTOBKA B paMKax y4eOHOU MUCIHILTUHBI PeaTu3yeTcsl IPpU IPOBEICHUH
MPAKTHYECKUX 3aHATHH, NMPAKTHUKYMOB, JJAOOPATOPHBIX pabOT M WHBIX AHAJOTHYHBIX BHUIOB
y4eOHOU JAeATEeNbHOCTH, NPEAyCMATPHUBAIONIMX Yy4dacTHE OOYyYaloIIUXCS B BBINOJIHEHUU
OTJCIBHBIX JIEMEHTOB Pa0OT, CBSI3aHHBIX C OyayIIeH mpodecCHOHATBEHON IeITeTHHOCTRIO.
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8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIs JIMIY C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbs

IIpu oOyyeHMM JIMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0pPOBbS M HWHBAIUI0B
WCIIOJIB3YIOTCS TTOAXObI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30aphepHO 00pa30oBaTEIHLHOU CPEIbI:
TEXHOJIIOTUU Z[H(i)(I)CpCHL[I/IaI_[I/II/I U WHAWBUAYAJIIBHOTO 06y‘-IGHI/IH, IMPUMCHCHUC COOTBCTCTBYIOIIUX
METOAMK 10 padoTe C WHBAJIMIAMH, HCIOIB30BAHUE CPEJICTB JUCTAHIIMOHHOTO OOIICHUS,
MMPOBCACHUC ANONOJHHUTCIBbHBIX WHIAWBUIYAJIbHBIX KOHCYJIBTaLII/II\/JI M0 MU3y4YaCMbIM TCOPCTUUCCKHUM
BOMPOCAaM M TPAKTUYCCKUM 3aHITHSAM, OKa3aHUE IMOMOIIU IPH MOJITOTOBKE K IPOMEKYTOUHOU
arrecraiguu.

[Ipu HEeoOXomuMocTH paboyvasi MporpaMma IUCHUIUIMHBL MOXET OBITh aJalTHPOBaHA JIJIs
obecrieueHnss 00pa30BaTEIHLHOrO MPOIIECcca JIUIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3710POBbSI, B
TOM YHCJIC IS JUCTAHIIMOHHOTO O0YUYCHHSI.

Y4eOHBIE W KOHTPOJBHO-U3MEpPUTENbHBIE MaTepUalbl NPEACTaBIAIOTCT B (opMmax,
JOCTYIIHBIX JUTSI U3YYEHUS CTYJICHTaAMH C OCOOBIMU 00pa30BaTEIbHBIMHU IMMOTPEOHOCTSAMHU C YYETOM
HO30JIOTMYCCKHUX I'PYIIT HWHBAJIUIOB.

Jlnsi MOATOTOBKM K OTBETY HA TPAKTUYECKOM 3aHSTHH, CTYJIECHTaM C OTPaHUYCHHBIMHU
BO3MOXHOCTAMU 300POBb CPCAHCC BpCMA YBCIIMYUBACTCA 110 CPABHCHHUIO CO CPCAHHUM BPEMCHCM
MOJITOTOBKK OOBIYHOTO CTY/ICHTA.

I[.HSI CTYACHTOB C HWHBAJUAHOCTBIO WM C OrpaHUYCHHBIMH BO3MOKHOCTAMH 3O0POBBA
dopmMa TpOBeACHUS TEKylIed M MPOMEXKYTOYHOH aTTeCTallii YCTAHABJIMBACTCS C Y4YETOM
WH/IMBUAYAIbHBIX TICUX0(HU3UMYECKNX 0cOOEHHOCTEH (YCTHO, MMCHbMEHHO Ha OyMare, MMCbMEHHO Ha
KOMITbIOTEpE, B (hOpME TECTHPOBAHUS U T.I1.).

HpOMe)KYTO‘-IHaSI arrecTauus 1o JUCHUIINIMHE MOXKCET IIPOBOJUTHLCA B HCCKOJIBKO 3TAIllOB B
dopMe pyOeKHOrO KOHTPOJIS IO 3aBEPIICHUIO W3YYCHUS OTIENBHBIX TEM IUCHUIUIMHBL [Ipm
HCO6XOZ[I/IMOCTI/I CTYACHTY MPCAOCTABIACTCA NOIMOJHUTCIBHOC BPEMs JIA IIOATOTOBKM OTBCTA Ha
3a4yeTe WM SK3aMeHE.

it ocymiecTBICHHSI TIPOIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH W IMPOMEKYTOUHOU
aTTeCTallMd OOYYAIOIIUXCS CO3JAI0TCSA, NMPH HEOOXOAUMOCTH, (DOHIBI OIEHOYHBIX CPEICTB,
AAINTUPOBAHHBIC IJId JIMI C OTPaHUYCHHBIMHA BO3MOXKXHOCTAMU 3JOPOBbA U MMO3BOJJIAIOIINC OLUCHUTH
JOCTIDKEHUE WMHU 3alUIaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTebHON MporpaMMme pe3ysibTaToB
00y4eHUs W YPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIICTEHIUH, 3asBICHHBIX B 00pa3oBaTeIbHOMN
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

XapakTepucTUKa MaTepHaIbHO-TEXHUUECKOT0 00eCHeueHus] JUCLUIUIMHBI  (MOaYJIs)
cocTtaBisieTcsi B cooTBeTCTBUM ¢ TpeboBanusimu OI'OC BO.

MaTepI/IaJII)HO-TeXHI/I‘-IGCKOG obecneucHue JUCHOUIIJIMHBI TTPU 06y‘-IeHI/II/I C UCIIOJIB30BaHHECM
TPpaAUIUOHHBIX TEXHOJIOTHI O6y‘leHI/I${.

HaumeHoBaHue y4eOHBIX Ay AUTOPHI,
JabopaTropuii, MacTepCKHX, ON0INOTEK,
CIOPT3aJI0B, IOMeLIeH’ii 11 XpaHeH!s ’
NPOPUIAKTHYECKOT0 00CIyKUBAHNA Y1eOHOT0
000py10BaHMs U T.II.

OcHaleHHOCTh Y4eOHBIX ayAUTOPHUi, 1a0opaTopui,
MacTepCKHX, 0u0JIMO0TeK, CHOPTUBHBIX 32J10B,
NOMelleHH i /IS XpaHeHus! U NPOQUIAKTHYECKOT0
00cTy:KMBaHUS y1eOHOT0 000py10BAHUS U T.1H.

115419, r. MockBa, ya. Jlouckas, a. 39, ctp. 4

ayJIUTOPHUHU JUIS TIPOBEACHUS 3aHATUI KOMIUIEKT yueOHoi Mebenu,

JIEKIIUOHHOTO TUTIA TEXHUYECKHE CPENICTBA O0YUCHHS, CITyKAITUE TS
TIpeACTABICHUS YIeOHOH HHMOpMAITHH OOJTBITION
ayJUTOPHUH:

— HOYTOYK;

— TIPOEKTOD,
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HaumeHoBaHue y4eOHBIX Ay IUTOPHI,
JabopaTopuii, MacTepCKHX, ONOINOTEK,
CIOPT3aJI0B, IOMeLIeHHii 115 XpaHeH!sI 1
NpoPUIAKTHIECKOT0 00CTyKUBAHUS YI€OHOTO
000pyaA0oBaHuUs M T.IL

OcHalIeHHOCTh Y4eOHBIX ayAUTOPHUid, 1a0opaTopuii,
MAaCTepPCKHX, 0MOJINOTEK, CHOPTHBHBIX 32J10B,
TNOMelleHH i 11 XpaHeHUs U NPOQUIAKTHYECKOT0
00CTy:KHBaHUS y1eOHOT0 000py10BAHUS U T.II.

— 9KpaH

ayIUTOPHH IS TIPOBEACHUS 3aHATHI
CEMUHAPCKOTO TUIIa, TPYIIIIOBLIX U
WHJIMBUAYAJIbHBIX KOHCYJIbTALlUM, TEKYIIIETro
KOHTPOJISL ¥ TIPOMEXKYTOTHON aTTECTAIIHH, 1O

KOMIUIEKT yueOHOI Melenu,

TCXHUYCCKHUE CPEACTBA O6y‘IeHI/I$[, CJIy Kaue ajid
TIpeACTaBICHHUS YIeOHOH HHMOPMAITHHA OOJTBITION
ayJIUTOPHUH:

IIPAKTHYECKOW MTOATOTOBKE, IPYIIIOBBIX U — HOYTOYK;
UHIUBUIYaIbHBIX KOHCYJIbTALUM — IIPOEKTOD,
— DKpaH

IMomenieHns 1Jisi CAMOCTONATEILHOI PadOTHI
o0yvyaomuxcs

OcHalIeHHOCTH MOMeIEeHUH 1151 CAaMOCTOATeIbHO
padoThI 00yyaOIMuXCcs

Aynautopus A cCaMOCTOSATENIBHON pabOThI
CTyJEeHTa, a. 6315

— KOMIIBIOTEpHAaA TCXHHUKA,
MNOJKIIOYCHHUE K CCTHU ((I/IHTCpHCT»

119071, r. MockBa, yia. M. Kaay:xkckas, a. 1, cTp. 3

YuranbHbIHA 3471 ONOINOTEKH

— KOMIIBOTCpHAA TCXHHUKA,
— THOAKIIOYCHHUC K CCTH ((I/IHTepHCT»

MarepuanbHO-TEXHUYECKOE OOECTICUCHUE YYeOHOU OUCYUNIUHBL/YHeOHO020 MO0V TIPU
00y4eHHU C HCIOJB30BAHUEM OJIIEKTPOHHOTO OOYYEeHHS M JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX

TEXHOJIOTUH.

Heo6xonumoe o6opyaoBaHue IMapameTpsbl

Texnuueckue TpeﬁoBamm

ITepconanbHeril KomnsioTep/ | Beb-Opaysep

HOYTOYK/ILTaHILIeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunnexc.bpaysep 19.3
MHUKPOGOH, OmnepannoHHas cucteMa | Bepcus mporpaMMHOT0 00eCIIieYeHUs He HIKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
J0CTyI B ceTh MIHTEpHET Beb-kamepa 640x480, 15 kaapos/c

Mukpodon 0601t

Jlunamuky (KOJIOHKH MK | JrOOBIC

HAYIITHUKH)

Certb (MHTEpHET)

[ocrosiHHas ckopocTh He MeHee 192 kbut/c

TexHnomornueckoe
HUCIIOJIB30BaHUEM 3JIEMEHTOB
YHUBEPCUTETA.

o0ecrneyeHne peanu3ald I[POrpaMMbI/MOIYJISl  OCYILECTBIISETCS C
JJIEKTPOHHOU

UH(POPMALIMOHHO-00pa30BaTeIbHOM

Bepcus nporpaMMHOTO 00ecriedeHns HE HIKE:

cpensbl
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10. YYEBHO-METOJIUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHUE YUYEBHOH JUCHHUIIIINHBI
Bua m3nanusi Anpec caiita 9bC KoJinuecTBo
Ne Ton WJIM 3JIEKTPOHHOT0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaHUA (y4eOHuK, YII, HN3nateabcTBO -
n/m MII u 1p.) H3TaHUS (3anonnsemcs 01 u30aHuil 8 Oubanorexe
p- 91EKMPOHHOM 8Ude) Yuusepcurera

10.1 OcHOBHasI TUTEPATYPA, B TOM YHCIIE IIEKTPOHHBIC U3IaHUS

1 Mapnap H.M., Teopust 1 IpoOEKTUPOBaHHUE YuebHoe OI'BOY BO «PTY um.

2021 10 mT.
Mapxkos B.B. ra30TypOMHHBIX YCTaHOBOK mocooue A.H. Kocbirnaa»

2 Mapnap H.M., VYcTpoicTBO U AeiCTBHE YuebHoe OI'BOY BO «PTY um.

2021 10 mT.
Mapxkos B.B. apora3oTypOMHHBIX YCTAaHOBOK mocobue A.H. Kocbsirnaa»

3 . . . Ha kadenpe -10
Coxomnosckuii P.1., TexHudeckas TepMOJHMHAMHUKA. YuebHoe M.: MLYIT 2016 http://znanium.com/bookread2.php?b T
Mapnap H.M. Koncnekr nekuunit rocobue h 00k=792235 '

4 ®H3NKO-XMMHYECKHE OCHOBBI Koncnexr Tomck:M3n-Bo Tomckoro http://znanium.com/catalog.php?

Apxuros B. A. . 2015 L -
TIPOIECCOB TEIIOMAcCcO0OMeHa JEKITHH MOJINTEX. YHUBEPCUTETA item=booksearch&code
5 — Koncnekr nekuuit mo Kypcy YyebHoe M.: MLYIT 2014 Ha kadenpe - 8
«KuHeTHueckas TeOpHsi TEIUIOTHI» nocobue IIT.
6 Aponcon K. 3., . . . .
Pagumcos A, 0. IMapora3zoTypOUHHEIE yCTAHOBKH: VaeBiioe M: 000 https.//uralt.(u/book/parogazoturblnn
KEKTOPBI KOHJICHCAIIHOHHBIX . 2023 ye-ustanovki-ezhektory- -
bpesrun 1. B., nocodue «3patenscTBo FOpaitT» .
. YCTaHOBOK kondensacionnyh-ustanovok-492213
Mypmancknii 1. b.
7 beictpunkuit I'. @., | O6mas suepretnka. OCHOBHOE https://urait.ru/book/obschaya-
M: 000 . .
Tacanrampkues I'. T., | obopyaoBanue Yuebuux «Wanatenserso IOpaiis 2023 energetika-osnovnoe-oborudovanie- -
Koxuuenxos B. C. 8 P 512921

10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIC U3IaHUS

1 VueOHUK U M: 000
Aizennon A.E. ®uznka MPaKTHUKYM JUIs ) . 2023 https://urait.ru/book/fizika-511373 -

CII0 «M3parensctBo FOpaiT»

2 ®uznka. MonekynsipHast pU3MKa . https://urait.ru/book/molekulyarnaya-

Byxaposa T'.[I. U TepMOJMHAMHKA. MeTonka yqe6izecl§(0)06ne 3 aTel\JiI};(gI(s)oOIO ATy 2023 fizika-i-termodinamika-metodika- -
TIPETIOIaBaAHMS A A p prepodavaniya-513121

3 Kocnmos AL, MeTtonb! pU3HIECKOTO M: 000 https://urait.ru/viewer/metody-

Koctropuna A.T"., YuebHOe mocobue . 2023 fizichesk Ksperi -
Bparis O.A. SKCIIEPUMEHTA «M3marenscTBO FOpaiiT izicheskogo-eksperimenta-494206
4 Kpacnoscknii 5.M. BeimosnHeHNe 6ETOHHBIX paboT: VYueOHoe mocodue M: 000 2023 https://urait.ru/viewer/vypolnenie- -
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3uMHee OeToHmpoBaHue. B 2 4.
YacTs 1.

s CITO

«3parenscTBo FOpaitt»

betonnyh-rabot-zimnee-
betonirovanie-v-2-ch-chast-1-517717

5 BeimonHeHne 6ETOHHBIX paboT: https://urait.ru/viewer/vypolnenie-
. Y4ebHoe mocobue M: 000 .
Kpacuosckuii 5.M. 3uMHee 6eToHnpoBanue. B 2 u. 15 CIIO Wsnatenterso IOpaiis 2023 betonnyh-rabot-zimnee-
Yacrs 2. A 8 P betonirovanie-v-2-ch-chast-2-517719
6 Pyno6awra C. I1., XuMH9eCKast TEXHOIOTHS: M: 000 https://ur_alit.ru_/viev_ver/himicheskaya—
I dy3roHHBIE TPOIIECCHI. YuebHoe mocodue ) . 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 3. M. Yacts 2. «M3natenncrso FOpaiim 2-ch-chast-1-516153#page/1
7 Pyno6awra C. I1., XuMu4ecKast TeXHOJIOT s M: 000 https://urait.ru/viewer/himicheskaya-
I dy3roHHBIE TPOIIECCHI. YuebHoe mocodue ) . 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 3. M. Yacts 2. «Wsnarenectro Opaiin) 2-ch-chast-2-516644
8 [Ipouecce! n anmapartsl THIEBBIX . https://urait.ru/viewer/processy-i-
I'uesmunora A. 1. MIPOU3BOJICTB 2-€ U3, TIep. ’ Yueonoe nocobue M: 000 . 2023 apparaty-pischevyh-proizvodstv-
s s CITO «3natensctBo FOpaitt» 516046
9 IMporiecch! U anmapartsl MHAIIEBBIX M: 000 https://urait.ru/viewer/processy-i-
I'ne3zguiosa A. U. MIPOU3BOAICTB 2-€ U3, Iep. U VYuebHoe nocodue ) . 2023 apparaty-pischevyh-proizvodstv-
JIOTL. «U3natensctBo FOpaidt» 513613
10 Kapramos 3.M., TeomHs TemTOMACCOneneoca: https://urait.ru/viewer/teoriya-
Kynunos B.A., p P ' Ve 6 M: OO0 2023 teplomassoperenosa-reshenie-zadach-
Kanamuukos B.B. PCIICHHE 3a1at JUIA . HCEDHOC MOCOOME | snatenseTBo FOpaitr» dlya-mnogosloynyh-konstrukciy-
MHOTOCJIONHBIX KOHCTPYKIINN
516154
11 Ilabapos A.b. - oTB. https://urait.ruivi Jteori
pent., Kucmumsim Teopus Teriomaccomnepesoca B M: 000 ttps://uralt.ru/viewer/teoriya-
AA. - OTB. perL. He(TErasoBbIX U CTPOUTEIBHBIX VYueOHoe mocodue «M3narenerso I0paiity 2023 teplomassoperenosa-v-neftegazovyh-
TEXHOJIOTHAX p i-stroitelnyh-tehnologiyah-498905
12 Cemenos IL AL, Terutorexuuka B 21. Tom 1. https://urait.ru/viewer/teplotehnika-v-
Epodees B.JI. - mox YueOHHK 1ist M: 000 di ikasi .
e, Tipsiximn A.C. - TepmonnHamMuKa U TEOpHUS CTIO «M3narenserso FOpaitm 2023 2-t-tom-1-termodinamika-i-teoriya-
per., o TEII000MEHA teploobmena-516581
1oJ pel.
13 Cemenos IL AL, Terutorexuuka B 21. Tom 2. https://urait.ru/viewer/teplotehnika-v-
Epodeer B.JI. - nox VYueOHuK Jyist M: 000 :
TepMoMHAMUKA U TEOPHS . 2023 2-t-tom-2-energeticheskoe-
pen., [psaxun A.C. - CIIO «3natenscTBO FOpaitT» - .
TEII000MeHa ispolzovanie-teploty-516585
TOJ pen.
H Eg Oq)le'[eBﬂEﬁglAréOIi Temnmorexnuka. [IpakTukym VY4eOHOE mocobue M: 000 2023 https://urait.ru/viewer/teplotehnika-
f{oi"pe;: o P Y «MznarensctBo FOpaiit» praktikum-516588#page/1
15 Bictpruii .. TenmoTexHUKa U SHEPTOCUIIOBOE VueOHuK it M: OO0 2023 https://urait.ru/viewer/teplotehnika-i-

000pyOBaHNE MPOMBIIICHHBIX

aKaICMHNYCCKOI'0

«M3marenscTBO FOpaiTy

energosilovoe-oborudovanie-
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NpEeANPUATUI

OakanmaBpuaTa

promyshlennyh-predpriyatiy-
512922#page/l

16 Kymunos B. A., TexHIecKas TepMOTNHAMNKA 1 VueGHUK 1ist M: 000 https://urait.ru/viewer/tehnicheskaya-
Kapramos 3. M., TerUIonene 1At pMoR AKATEMHYECKOTO | 1o aTeJII;CTBO IOpaiis 2023 termodinamika-i-teploperedacha- -
Credantok E. B. pen OakajaBpuaTa 8 P 510604
17 MosekymsipHas hu3nka u yqe6HoeHEOCO6He M: 000 https://urait.ru/viewer/molekulyarnay
Byxaposa I'.]JI. TepMoaArHaMuKa. MeToanka A ) . 2023 a-fizika-i-termodinamika-metodika- -
akagemuyeckoro | «M3marensbctBo FOpaiim» -
MIPETIoIaBaHHs Gaxanaspuara prepodavaniya-513121
18 M.: U11 PUOP, HUILT http://znanium.com/bookread.php?bo
Onun C.B. TemomaccoobmMeH YueOHuK MH®OPA-M 2016 0k=238920 -
: i ?
19 Kynunos A. A. TemmomaccooOMeH VYuebHoe mocobue | M.: HUL] MTHOPA-M, 2015 http'//znanIum%giTé%TZgOg'php' book -
20 WHxeHepHbIe METOIBI pacyeTa Kpachosipck : Cub6. http://znanium.com/catalog.php?book i
B, 10. B. 3aj1a4 TemioooMeHa Mororpagus dbenep. yH-T 2014 info=506059
10.3 Meroaudeckue Matepuaisl (yKa3aHus, pEKOMEHIAINH 110 OCBOCHUIO TUCHUTIIHHEL aBTopoB PI'Y um. A. H. Kockiruna)
1 TemomaccooOMeHHbIE IPOLIECCHI 4eGHo- wa kadespe — 5
Kmaxun JL.I., n 06opyoBaHKe It 00paboTKN Me”l?;) HHECKOE M.: ML'YIT 2016 http://znanium.com/bookread2.php?b mfp
IMapmap H.M. TEKCTUJIBHOTO MaTepHaia B noIio6I/Ie h 00k=792218 '
BO3/IYIIIHO# M MapOBbIX cpeax
2 [MapotypOuHHbIE YCTaHOBKA 4e6io-
[Mapmap H.M., TEIUIOBBIX ¥ aTOMHBIX MCT}; HeCKOe ®I'BOY BO «PTY nwm. 2021 10 wr
Mapxkos B.B. 3JIEKTPOCTaHIIUM. noI(l:o6He A H. Kocsiruna» '
Paboyas Terpanp. Hacts 1
3 [TapotypOuHHBIE YCTaHOBKU weGHO-
[Tapnap H.M., TEIJIOBBIX U ATOMHBIX Me”l?;) HHECKOR OI'BOY BO «PTY nm. 2021 10 wr
Mapxkos B.B. DJIEKTPOCTAHIIHM. noléo 6ue A.H. Kocbiruna» ’
Paboyvas Tetpanps. Hacts 2
4 y4eOHO-
Kmaxun JLU., TexHuueckass TepMOJUHAMUKA. METOIECKOE OI'BOY BO «PT'Y um. 2021 10 wr
[Mapmap H.M. Paboyas tetpans. Hacts 2 A A.H. Kocbsiruna» ’
rocobue
5 7 . _
Kmaxun JL.I., Tennorexnueckuii pacuer METO/INYECKHE . http://znanium.com/bookread2.php?b Ha kaenpe -5
[lapnap H.M YCTaHOBKH JUIsl CYIIKU — M.: MI'VAT 2015 00k=792183 IT.
o TEKCTUJIbHBIX MaTEPUAJIOB
6 Kwmakun JLU., Pacuer pexynepaTuBHBIX METOTUYCCKUE M.: MLYIT 2016 http://znanium.com/bookread2.php?b | na xadenpe —5
[Mapmap H.M. TEIUIO0OMEHHHUKOB yKa3aHUs B 00k=792181 TIIT.
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11.1. Pecypchl 31eKTPOHHOM OUOINOTEKH, MH(POPMAIIMOHHO-CITPABOYHBIE CHCTEMBI

1 ipodeccHOHaNIbHbIE 0a3bl JTaHHBIX

Cpok
Ne Ile Homep u Hapraep mo ) JIeHCTB
puo aara IIpexmer norosopa CcblIKa Ha 3J1eKTPOHHBIN pecype Hs
111 J0TOBOPY
a JI0roBOpa JIOTOBO
pa
[Mpunoxenne | O npenocTaBIeHUH PIIHA basa nanneix The Wiley Journals JeiicT
1k JOCTyna K Databas (rinyOuna gocrymna: 2019 r. | yer o
1 202 | nmuceMy 3JIEKTPOHHBIM -2022r.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 .
07.04.2023 1.
Ne 574
PITHN O nmpenocraBiIeHUU PITHN Basa nanneix Springer Materials: JeticT
202 Nudopmanmo | moctymna k 6azam https://materials.springer.com/ yer 1o
2. 3 HHOE ITMCHMO TAHHBIX U31aTEIHCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O mpenocTaBiIeHUN PIIHU basa ganneix Springer Nature JleticTB
202 Nupopmanmo | mocryna K 6azam Protocols and Methods: yer 1o
3. 3 HHOE TIMCbMO | JAAHHBIX M3]IaTeIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 ot Springer Nature m/sources/springer-protocols 023r.
29.12.2022
PILIHA O mpenocTaBiIeHrH PIIHU https://www.orbit.com/ JleiicTB
Wndopmanmo | mocryna K yerT 1o
4. 202 HHOE TICEMO | DJICKT 30.06.2
3 POHHBIM .06.
No 1955 ot pecypcam Questel SAS 023 r.
30.12.2022
PIIHA O mpenocTaBieHrN PITHU https://www.ccdc.cam.ac.uk/ JleiicT
WNudopmanno | mocryma k 6aze yeT 1o
5 202 | HHOE MHUCHEMO Ia"HHbeIX KoManuu The 31.12.2
13 Ne 1956 ot Cambridge 023 1.
30.12.2022 Crystallographic Data
Center
202 | Hdorosop O npenocraBieHUH 000 https://e.lanbook.com/ Ieticts
6 3/2 | NeIlJI-02- IIpaBa UCTIOIH30BAHUS «HM3paTenscT yer Ji0
" | 024 | 4/18-01.22 or | mporpaMMHOro BO Jlanb» 17.02.2
07.02.2023 r. | obecnedeHus 024 r.
202 | Jorosop O npenocTaBieHUN 000 JleticT
2/2 | Ne 494 56¢ ot | mocrymna k OBC «BHAHNY . . €T J0
7 023 | 12.10.2022 r. Znan}ilum.com M» https://znanium.com/ }1/2.10.2
023 r.
202 | dorosop O mpenocTaBieHrN 000 https://urait.ru/ JleiicT
2/2 | Ne 450-22 E- JOCTyMa K «ONEeKTPOHH yeT 10
8. | 023 | 44-5 ot 00pa3oBaTeNbHOM oe 14.10.2
05.10.2022r. | miardopme «FOPAMT» | usnarenscrs 023 r.
o OPAWT»
202 | Jlunensuonus! | O npenocTaBICHUM 000 HOBb https://www.elibrary.ru/ JleiicTB
2/2 | i noroBop JOCTyTIa K yer Ji0
023 | SCIENCE MH()OPMAINOHHO- 25.05.2
INDEX AHATUTHYCCKON 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 or | INDEX (BKJII04E€HHOTO
25.05.2022 r. | B Hay4HBIH
WH(OPMAIMOHHBIH
pecype

eLIBRARY.RU)



https://www.orbit.com/
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https://znanium.com/
https://urait.ru/
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202 | dorosop O mpenocTaBieHrn 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne52-22-EIl- | mpaBa ucnons3oBanus | «M3maTenscr yeT 1o
023 | 223-5Por MIPOrPaMMHOTO B0 Jlanb» 18.02.2
18.02.2022 r. | obecneuenus. O 023 r.
JlomomHUTENh | MPEIOCTaBICHUN
10. HOE JOCTYTIA K pa3esiamMm
corJialleHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EII-
223-5P or
18.02.2022 1.
[punoxenne | O mpemgocTaBIeHUN PIUHU basa nannpix The Wiley Journals Pecypc
1k JOCTyIIa K Databas (rmy6una moctyma: 2023 Geccpo
1 202 | mucemy 3JIEKTPOHHBIM r.) YHBIH
| 3 | PIIHA or pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 1.
Ne 574
[Ipunoxenue O npenocraBieHUN PIIHAN Baza nanneix Nature journals (Tof Pecypc
1 JocTyna K n3nanns — 2023 1. - TeMaTHUecKas beccpo
K ITUCHMY coJepkaHmIo 0a3 komtekist Physical Sciences & YHBII
PITHU ot IAHHBIX U31aTEJILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12, Ne 1950 Bbaza mannbix Springer Journals
3
(rox m3ganus — 2023 r.-
TeMaTHyeckue komekrmu Physical
Sciences & Engineering Package) :
https://link.springer.com/
[Ipunoxenue O npenocTaBneHUN PIIHU Basa nannbix Springer Journals Pecypc
1 JOCTyTIa K (ron m3nanust — 2023 r.- Geccpo
K MUCHbMY coliepkaHuio 6a3 TeEMaTH4ecKas KojureKus Social YHBIH
PIIHU ot JAHHBIX M31aTelIbCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza manneix Nature Journals -
3 ;
Palgrave Macmillan (ron m3manus —
2023 r. TeMaTHYeCKON KOJICKITUH
Social Sciences Package)
https://www.nature.com/
[punoxenne | O mpemgocTaBIeHUN PIOHU baza nanneix Nature journals, Pecypc
1 JI0CTyTIa K Academic journals, Scientific 6eccpo
K TUCBbMY coaepkanuio 6a3 American (rox n3ganus — 2023 1.) YHBIA
PIIHU ot MAHHBIX U31aTEILCTBA TEMAaTUYECKON KosuteKuuu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
baza ganneix Adis (rog u3ganus —
14 202 2023 r.) TeMaTUYECKOW KOJIIICKIIMH
13 Life Sciences Package
https://link.springer.com
Bbaza mannbix Springer Journals
(rox m3ganus — 2023 r.: -
TeMaTudeckas kojuiekuus Life
Sciences Package) :
https:/link.springer.com/
IMpunoxenne | O mpenocTaBaeHUH PIIHU eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMLEH3HOHHOTO Collections, rox uznanus - 2023, B | 6eccpo
15 202 | k muceMy JocTyna K T.4. BeINYIIEHHBIX B 2022 1. - YHBIN
' 3 | PLIHU ot COJICPIKAHMIO Oa3bl Temaruueckas Kosutekims Physical
29.12.2022 r. | maHHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):



https://e.lanbook.com/

M3IaTeNBCTBA Springer
Nature
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http://link.springer.com/

[Mpunoxenne | O mpemOCTaBICHUH POOU Baza qanneix Nature journals Pecypc
1 J0CTyTIa K kosteknmu Academic journals, Heccpo
K TUCHMY 3JIEKTPOHHBIM Scientific American, Palgrave YHBIN
202 PODU ot pecypcam Springer Macmillan (Beimycku 2022 1.):
16. 2 08.08.2022r. | Nature https:/www.nature.com/
Nel065) https://link.springer.com
basa mannbrx Springer Journals:
https://link.springer.com/
IIpunoxenne | O npesocTaBIeHUN POOU basza nanneix Springer Journals: Pecypc
1 JOCTyTIa K https://link.springer.com/ Geccpo
17. | 202 [ k macemy 3JIEKTPOHHBIM Baza nanueix Adis Journals YHBIN
| 2 |PDODUoT pecypcam Springer (Bbimyckm 2022 1.):
30.06.2022 r. | Nature https://link.springer.com/
Ne 910
[Mpunoxenne | O MpemOCTaBICHUH POOU Baza nanneix Nature journals Pecypc
1 JOCTyTIa K (BBIITyCKH beccpo
18 202 | x mucemy AIIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
' 2 | PO®U or pecypcam Springer Basza nanneix Springer Journals:
30.06.2022 r. | Nature https://link.springer.com/
Ne 909.
[Mpunoxenne | O MpemOCTaBICHUH POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIIEH3UOHHOIO Collections): Geccpo
K IHChMY JOCTyTIa K http://link.springer.com/ YHBIH
19. 202 | PODU or COIlepIKaHMIO 0a3bI
1 17.09.2021 r. | mamHBIX Springer
Ne 965 eBooks Collections
M3ATeNhCTBA Springer
Nature
[Mpunoxenne | O npenocTaBIeHUM PODOU basa nannbix Springer Journals (3a | Pecypc
Ne 2 k nucbMy | CyOJICLIEH3HOHHOTO 2019 r): https:/link.springer.com/ beccpo
20. 201 | POOU Ne 809 | mocryma K Basa nanneix Nature journals YHBIH
9 | 07 24.06.2019 | coxepxanuio 6a3 (BBITYCKH
T. JIAHHBIX U3/1aTEIIbCTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O npenocTaBiICHUU OI'BY PTG | http://H36.pd/ Pecypc
201 Ne 101/H3B/0 | mocryma k 6eccpo
21 486-m ot «HauuonanbHOU YHBIH
8 10
21.09.2018 r. | »IEKTPOHHOU
oubmmoreke» (HOB)
IMpunoxenne | O mpemoOCTaBICHAH POOU https://link.springer.com/ Pecypc
Ne2 x mncemy | poctyma x BJ{ https:/www.springerprotocols.com/ | 9¢¢cPo
PODU Ne 779 | usznarenncTsa _ _ YHBIN C
201 | 07 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. 162 | T (BbImycku 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamienne | O mpemoCTaBICHAH 000 http://www.polpred.com Pecypc
23. | &2 Ne 2014 ot nocryna k bJI CMU "TTOJIIPE/] beccpo
019 29.10.2016 1. C'l"[paBO‘{HI/IK YHBIN
H
Jorosop O npenocraBiICHUU OI'BY PI'b | http://H36.pd/ Pecypc
201 | Ne 101/HBB/0 | moctyma beccpo
24. | 5/2 | 486 ot «HanuonansHoM YHEIA
019 | 16.07.2015r. | syeKTpOHHOMH

OubIoTEKE)



http://нэб.рф/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
http://www.polpred.com/
http://нэб.рф/

53

201 Cornamienne | O COTpyAHMYECTBE B HII http://www.neicon.ru/ Pecypc
25. | 3 Ne JIC-884- Koncopuuyme HBUKOH beccpo
' 019 2013 ot YHBIH
18.10.2013 1.
Junensuonno | O mpemocTaBIeHUH 000 http://www.elibrary.ru/ Pecypc
201 € CortallICHuc A0CTyla K ((HaIII/IOHaJ'II) 6GCCp0
Ne 8076 ot eLIBRARY.RU Has YHBIHA
26. | 3/2
20.02.2013 r. AIEKTPOHHAs
019 5
HOIMoTeKAa
» (HOB)
11.2. TlepedeHp MporpaMMHOTO OOECTICUCHUS
Nen/n{HanMeHoBaHMe JIMIIEH3UOHHOTO MPOTPAMMHOI0 PexBU3MTHI MOATBEPKAAIOIIET0
o0ecrieyeHnst NOKYMeHTa
1. \Windows 10 Pro, MS Office 2019 KkoHTpakT Ne 18-DA-44-19 or 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray mns 3Ds Max KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-9A-44-19 or 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 or 20.05.2019
7. CoreIDRAW Graphics Suite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad koHTpakT Ne 18-DA-44-19 or 20.05.2019
0. Matlab+Simulink koHTpakT Ne 18-3A-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, koHTpakT Ne 18-DA-44-19 or 20.05.2019
Lightroom, Hllustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11. |SolidWorks KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
12. [Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13.  [Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. [FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15.  [Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. [KOMIIAC-3d-V 18 KoHTpakT Ne 17-DA-44-19 or 14.05.2019
17. |Project Expert 7 Standart KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
18. |Anbr-DuHaHCH KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. |Anber-MHBect KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [[Iporpamma mist moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |dwmanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpakKT 85-0A-44-20 ot 28.12.2020



http://www.neicon.ru/
http://www.elibrary.ru/

54

23. |Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-DA-44-21 or 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New

24. |Mathcad Education - University Edition Subscription  [kouTpakT Ne 60-3A-44-21 ot 10.12.2021

25. |CoreIDRAW Graphics Suite 2021 Education License [kouTpakT Ne 60-3A-44-21 ot 10.12.2021
(Windows)

26. |Mathematica Standard Bundled List Price with Service |[kontpakt Ne 60-DA-44-21 ot 10.12.2021

27. |Network Server Standard Bundled List Price with KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
Service

28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [kouTpakt Ne 60-3A-44-21 ot 10.12.2021

29.  |Microsoft Windows 11 Pro KOHTpakKT Ne 60-DA-44-21 ot 10.12.2021
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JUCT YYETA OBHOBJEHHUN PABOYEH TIIPOIPAMMBI YUYEBHOU
JUCIHUIIVIMHBI

B pabouyio mnporpaMmy yueOHOM AMCUMIUIMHBI BHECEHBI H3MEHEHUs/OOHOBICHHS U
YTBEP K/ICHBI Ha 3aceJaHNH Kadeapsl:

Ne it

o/
00HOBJICHHA
PIIJT

XapakTep U3MeHeHHi/00HOBJIEHUIH
€ YKa3aHueM pasjesa

HOMep IIPOTOKOJIA
U 1aTa 3aceJaHus
kadenpsl




