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1. OBIIME CBEJIEHMUSA

VYyeOunass aucrumuiiHa «KoMOMHMpOBaHHBIE HSHEPreTHUECKHE YCTAHOBKH» H3Yy4aeTcsl B
JIECSITOM CEMECTPE.
Kypcogas pabota/KypcoBoit mpoeKT — He TpeTyCMOTPEHBI.

1.1. dopma npoMeKyTOYHOHN aTTECTALUU:
JIECATBIA CEMECTpP - 3a4€eT C OLICHKOU
1.2. Mecto yuebHo#l nucuuiuiniel B cTpyktype OITOIT

VYyeOunas aucuuminHa «KoMOMHUpPOBaHHBIE SHEPreTUYECKHE YCTAHOBKH» OTHOCHUTCA K
qacTu, GOPMUPYEMON yIacTHUKaMH 00pa30BaTEIIbHBIX OTHOIIICHHHA.

W3ydyeHne qUCIUILIMHBI ONTUPAETCS HA Pe3yJbTaThl OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI
MPEBIAYIIETO YPOBHS.

OcHOBOM 11  OCBOGHHS JUCHUIUIMHBI  SBISIOTCA  pe3yjbTaTbl  OOy4eHHUS IO
MPEANIECTBYIOMIUM JTUCHUIUIMHAM U MTPAKTUKAM:

- TexHuueckas TEPMOJIUHAMUKA;

- Tennodusuka,

- UucneHHble METOABI;

- I'maporazonuHamuka;

- TennomaccooOMeH;

- MerTpomnorusi, cTaHAapTH3aus U cepTUhUKALS;

- Teopust mogoOust 1 PU3NIECKOE MOICTUPOBAHUE B IIPOMBIIICHHOM
TEIIOPHEPTETUKE;

- Beenenue B nmpodeccuto.

Pe3ynbratel ocBOoeHUS y4yeOHOW NUCHUILUIMHBI B JaibHEiIIeM OyayT HCHOJIb30BAaHBI IMPH
MPOXOXKJACHUN TPOW3BOJICTBEHHON NPAKTHKUA W BBHITIOJHCHUHM BBIMTYCKHON KBaTU(UKAIIMOHHON
paboTHI.

2. HEJIU 1 IVIAHUPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCHUIIJIMHE

Hensimu  ocBoeHus AuCHMIUTUHBL «KOMOMHUPOBAaHHBIE JHEPreTHUECKHUE YCTAaHOBKHU)»
SIBJISICTCSI:

— OCBOEHHME OCHOBHBIX KOHUENUWWA M MNPUHIMIIOB, Jexamux B ocHoBe KDV, a Takxke
u3ydeHue pa3nuyHbix TUIOB KOV, nX XxapakTepuCTHK U MPEUMYIIECTB;

— W3yYEeHHE OCHOBHBIX KOMIIOHEHTOB, TaKUX KaK Tra3oBas TypOWHa, mapoBas TypOWHa,
KOTEJI, TeHepaTop, CUCTEMbl YINpaBiI€HHUs U T.[., a TaKXKE MOHMMaHHWE, KaK 3TH KOMIIOHEHTHI
B3aMMOJICHCTBYIOT U o0ecrieunBaoT 3 dexTuBHy0 padoty KOV,

— ocBoeHue MeTonoB olleHkH 3 dextuBHoctn KDY, Brimtouas Teruioor KII, TemmoBoii
OasaHC, PKOHOMUYECKYIO0 3()(PEKTUBHOCTh M JApPYyrue€ MapameTphl, a TakKe IMOHATh (PAKTOPHI,
BIUSIONIME Ha YP(EKTUBHOCTh U SKOHOMHUYECKYIO 3(D()EKTUBHOCTh, U HAYUYUTHCSA MPUMEHSITH ITH
3HAHUS U1 onTUMU3aIuu padboTel KDY

— u3ydeHue mpuMepoB nmpuMeHeHUss KOV B pa3nuuyHBIX OTpacisxX, TAKUX KakK YHEPreTHKa,
MIPOU3BOJICTBO, He(dTerazoBasi MPOMBIIIEHHOCTh U JAPyTHe, a TaKKe MOHUMaHHE MPEUMYIIeCTBa
rcnoib3oBanus KOV B 3THX 0Tpacisix U BO3MOKHBIE BBI30BbI U OTPAHUYEHUS;

— M3yYEHHE BOIPOCOB, CBSI3AHHBIX C JKOJIOTMYEeCKUM BoznerctBueM KOV u meronamu
CHIDKEHHUS X HETaTUBHOTO BO3JICUCTBUS HA OKPYKAIOIIYIO CPEy, TAKUX KaK YTUIU3AIMSI OTXO/I0B,
CHIKEHHE BBIOPOCOB U 3HEProd(h(HheKTUBHOCTE,

— ¢opMHupoBaHWE 3HAHWUK O BHUAAX MPUPOJHBIX HCTOYHHUKOB HHEPTMH M CIIOCO0ax
peoOpa3oBaHus UX B AJIEKTPUUYECKYIO U TEIJIOBYIO SHEPTHIO.



PesynpraTrom 00ydeHus 1mo y4eOHON NUCIHUIUIMHE SBJSIETCS OBJaJeHHE O0Yy4YaroIIUMUCS
3HAHWSAMH, YMEHHSMH, HABBIKAMH W ONBITOM JEATCIFHOCTH, XapaKTEPH3YIOIIMMH MpOIecc
(dbopMHpOBaHUS KOMIIETCHIIMA ¥ 00ECIEYMBAIONIMMH JOCTH)KEHUE IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHUS yUeOHOW AUCIUIUINHBIL.

2.1.

dopmMupyeMbIe KOMIIETCHIIUN, HHAUKATOPHI JOCTUKECHHS KOMIIETCHIIUH,

COOTHECEHHBIE C INIAHUPYCMBIMU pE3yJibTaTaMH 06y‘IeHI/I}I 110 OVUCLIUIIIINHE.

Koa u HanMeHOBaHHe

Koa u HamMeHOBaHHe

IInanupyemsblie pe3yJbTAThI 00y4eHH

HHIHKATOPA
KOMIETeHIIUH 10 THCHHILTHHE
JAOCTHKEHHsI KOMIIETEHIIUT
IIK-2 WUA-TIK-2.1 - ICMOHCTPUPYET pacyeT THIIOBBIMU

Hcnons3yeT TUIIOBBIE
METO/Ibl PACYETOB MPU

Pacuer THmoBRIME METOIaMHU
TCXHOJOI'MYCCKUX MPOIECCOB

METOJaMH TEXHOJIOTHYECCKHUX ITPOLECCOB
réHepanmu SHCPIruu B obmactu

obecrieueHnN reHepanyy SHEPrix KOMOMHHUPOBAaHHBIX YHEPTETUIECKIX
TEXHOJIOTHYECKUX YCTaHOBOK
MPOLIECCOB 00BEKTOB NA-TIK-2.2 - COCOOEH MPUHSTD, PACUETHl TUITOBBIMH
npodeccuoHaNbHON Pacuer THnOBBIMU MeTOTAMHU METOAaMHU TEXHOJIOTHUECKUX MPOLIECCOB
JeATeILHOCTH TEXHOJIOTHYECKUX TIPOIIECCOB TPaHCIIOPTUPOBKH YHEPTHHU B 00JIACTH
TPAHCIIOPTUPOBKH SHEPTUU KOMOMHHUPOBAHHBIX YHEPTeTHUECKUX
YCTaHOBOK
NA-TIK-2.3 - IEMOHCTPUPYET pacdeTbl TUIIOBBIMU
Pacyer THOBBIME MeTOTaAMU METOJJaMHU TEXHOJIOTHYECKHX IPOLIECCOB B
TEXHOJIOTHYECKHX MPOIECCOB KOMOWHHPOBAaHHBIX YHEPTETHYCCKUX
WCTIOJNb30BaHHS U YTHIIH3ALUU YCTaHOBKAX MPH UCTIONb30BaHUU U
SHEPrHU YTHIIN3AIUHN SHEPTHH
NA-TIK-2.5 - CIIOCOOCH pa3paboTaTh MEPOTIPHUATHS 10
PaspaboTka meponpusaTHii mo SHEPro- U pecypcocOepekeHuIo B 001acTu
SHEPro- U PECypcoCOCPEIKEHNIO | KOMOMHUPOBAHHBIX YHEPIeTHUSCKUX
Ha 00BEKTax YCTaHOBOK
npodeccnoHaTbHON
JeATeIILHOCTH
IK-3 NA-TIK-3.1 - pa3pabaTbIBaeT AINEMEHTHI CXeM

PaspabatbiBaeT cxeMbl
pa3MenieHns 00HEKTOB
npohecCHOHANBHOMN
NEITENHHOCTH B
COOTBETCTBUH C
TEXHOJIOTHEH
MIPOU3BOJICTBA

Pa3zpaboTka »1eMeHTOB CXeM
pasmeneHus 00bEKTOB
npodecCHOHANTEHON
JIESITEIbHOCTH B COOTBETCTBUH C
TEXHOJIOTHEH MPOU3BOJICTBA

pa3MerieHus 00beKTOB KOMOMHUPOBAHHBIX
SHEPreTHYECKUX YCTAHOBOK B
COOTBETCTBUH C TEXHOIOTHEN
MIPOU3BOJICTBA

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JJUCHUIIJIUHBI

O6mas TpyA0EMKOCTh Y4EOHOM AUCHUIUIMHBI IO y4eOHOMY IJIaHY COCTaBIISIET:

10 0YHO-3a0YHOM Popme 00ydeHus — 4

3.e. 128 gac.

3.1.

CtpykTypa yueOHOUN AUCIUTIIINHBI 171 00Y4YaIOIMUXCS 110 BUIaM 3aHATHMA

CTpyKTYypa H 00beM JUCHHIITMHBI
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3.2.

CtpykTypa y4eOHON AUCIUILIMHBI 711 00y4YaroIIUXCs MO0 pa3esiaM U TeMaM AUCHUIUIMHBL: (3a0uHas hopma 00ydeHus)

Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIHpYeMbIe) KonTakTHas padora Bu
Pe3yJIbTaThI = Abl M (POPMBI KOHTPOJILHBIX
OCBOEHMS: o s 2 - S g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KOJI(bI)u HanmenoBanne pasjelos, TeM, o 5 g = 3 § g ; 5 COBOKYITHOCTH TEKYIIH KOHTPO.Ib
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOMH aTTeCTALNHU g e & § 3 o £ = § ycIeBaemMocCTH;
KommeTenuuu(it) =} E g | §F T3 E S| £x (OpMBI MPOMEKYTOYHOI0 KOHTPOJISI
IEUIHEIODDE g 2 é‘ \§ ,§ ] = E s é ycneBaeMocTH
uocrmlcemm“ é |:‘=T ;, é §~ 3 g l% = 8 g
KOMIECTCHIIMH
Cemectp 9
[K-2: Pa3nen |. Jueprernka B COBpeMeHHOM MHpe 20 DopMBI TEKYILIETO KOHTPOJIS
NA-TIK-2.1 Tema 1.1 4 o pazzeny |
NA-TIK-2.2 OCHOBHBIEC 3aKOHOMEPHOCTH U TEHJCHLIUU PA3BUTHUSA 1. ycTHBII onpoc
NJI-TIK-2.3 SHEPreTUKH U NEKTPUPUKALIUU 2. 3ammTa 1ab0paTopHBIX padoT.
NI-TIK-2.5 Tema 1.2 4 3. TUCBMEHHBIM OTYET C pe3yJabTaTaMu
IK-3: CocTosiHME W HATIPABJIEHHS COBEPIICHCTBOBAHUS BBITIOJTHEHHBIX SKCHEPUMEHTAIILHO-
W-TIK-3.1 SHEPreTHYECKOro Oaanca u sekTprdukaimu B Poccun 11abOPaTOPHBIX PadoOT.
Tema 1.3 4
Ontumu3anus CTpyKTypbl TOIUIMBHO-3HEPTETHIECKOTO
KomIuiekca Poccuu 1 OCHOBHBIX pernoHOB; mpobieMa BeIOopa
panMOHAaJIbHBIX SHEPrOHOCUTENEH M HAPaBJICHHs €€ PelICHHs
JlaGoparopHas padora Ne 1.1 4
YCTpoHCTBO ¥ KOHCTPYKIIHSI IBUraTelsl BHYTPEHHETO CTOPaHUs
JlaGopatopnas padora Ne 1.2 4
CocraB 1 ycTpoICTBO cUCTEM, OOCITYKUBAIOIINX JU3CIHHYIO
YCTaHOBKY
IK-2: Pazgen I1. KomOunnposannbie ycranoBku TIC 20 DOopMbI TEKYIIET0 KOHTPOJIS
NA-TIK-2.1 Tema 2.1 2 no pazaeiny Il
WA-TIK-2.2 Beenenne. OcHoBHBIE THITBI KOMOMHHPOBaHHBIX [1I'Y 1. KONMIOKBUYM
WNJI-TIK-2.3 Tema 2.2 2 2. TIMCBMEHHBI OTYET C pe3yJIbTaTaMu
WJ-TIK-2.5 ['a30TypOUHHBIE YCTAHOBKH BBIIIOJIHEHHBIX 3KCIIEPUMEHTAIIBHO-
TIK-3: Tema 2.3 2 1ab0opaTOPHBIX padoT.
WA-TIK-3.1 KomOuHHpOBaHHEIE MTapora3oBkie ycTaHOBKH TOC ¢ 3. 3ammTa 1abopaTopHbIX padoT.

YTUIN3alUOHHBIM KOTJIOM

4. HWHIANBUAYAJIBHOC JOMAIIHCC 3a/IaHUC.




Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: o N 2 = 3 g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KO}I(bI)u HanmenoBanne pasjelos, TeM, o > g 5 3 § g ;: 5 COBOKYITHOCTH TEKYIIH KOHTPO.Ib
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU g o = & § 3 3 £ = § ycneBaemMocCTH;
KoMmeTeHuHu (i) u =) E 2 |§3%3 E S| £x ()OPMBI IPOMEKYTOYHOI0 KOHTPOJISt
HHIMKATOPOB g = \§"\§ E § = E g é ycneBaeMoCTH
AOCTH:KEHUs é é ; § E,‘ 3 g l:‘g = 8 g
KOMIECTCHIHUH
Tema 2.4 2 5. KOHTpoIBHAs paboTa.
KomOuHMpoBaHHbBIE MapoTra3oBble YCTAHOBKH CO COPOCOM Ta30B 6. yCTHBII ompoc.
B TOIIKY SHEPTeTHYECKOro KOTIIa
Tema 2.5 2
KomOuHMpoBaHHbBIE MapOTa30BbIe YCTAHOBKH C
BBICOKOHAIIOPHBIM KOTJIOM
Tema 2.6 2
KomOuHMpoBaHHBIE Mapora3oBble YCTAHOBKH C BIPBICKOM Hapa
B ra3osblii Tpakt ['TY (III'Y-STIG)
I[Mpaktuueckoe 3anstue Ne2. 1 2
Pacuer naeanbHOT0 LMKIA Ta30TYpOMHHON ycTaHOBKHU. Pacuer
ra3oBoi TypOWHBI MO LKKITY € TIOJIBOJIOM TEIUIOTHI IIPU p = const
0e3 perenepanuu. Onpeaeneaue Tepmudeckoro KIT
uaeanpHoro nukia I'TY
[IpakTnueckoe 3ansaTue Ne2.2 2
TemoBol U a3poAMHAMUYECKUH pacyeT KOTJIOB-YTHUIIN3aTOPOB
3a ra30BBIMHU TypOMHAMHU
JlaGopartophas padora Ne 2.1 2
Wzydenne koHCTpYyKIMU razotypounrHoro apuratens [ TJ-3D
JlaGoparopHas padota Ne 2.2 2
CocraB 1 KOHCTPYKLHS TaPOBOM TypOOTreHepaTOPHOM
YCTaHOBKH
[K-2: Pazgea I11. llapametpsl u xapaktepuctuku I'TY u III'Y 20 DopMBI TEKYILIETO KOHTPOIIS
NJA-TIK-2.1 IMpakTrdeckoe 3anarue Ne3.1 10 | mo pasgeny lII:
NA-TIK-2.2 Pacuer koTna-yrunmuzaropa 1. KOJIIOKBUYM
NA-TIK-2.3 IMpakTryeckoe 3anstre Ne3.2 10 2. KOHTpOJIbHast paboTta




Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHS: o o 3 - S g MepONpPHATHIi, 06ecrieYnBalOIKeE 10
KO/1(bI) HaumenoBanmue pasjienos, TeM; o > g § 3 § g N 5 COBOKYIIHOCTH TeKYyIIUH KOHTPOJIb
dopmupyemoii(bix) (dopma(bl) MPOMEKYTOUHOH aTTECTAIMHI g § | & § 3 § % = § ycIeBaeMOCTH;
KomieTeHuuu(ii) u E“ = E EE 3 § =2 E & (opMBI NPOMEKYTOYHOT0 KOHTPOJIsI
e
HHIHKATOPOB = % E SS5§ & - yCIIeBaeMoCTH
JAOCTHIKEHH & E g SEES S2c| 8%
KOMIIETeH Ui i SR = -
NA-TIK-2.5 Pacuér terumoBoii cxemsl [1I'Y-TOC yTunn3aoHHOTO THTIA 3. pedepar.
I1K-3:
NA-TIK-3.1
3ader c ONeHKOoH 4 B MMUCHMEHHOH (opMe 1o Omneram
HTOI'O 3a neBATHI ceMecTP 28 28 8 64
HUTOI'O 3a Bech nepuosn 28 28 8 64




3.3.

Kpatkoe conepxanne yaeOHOM TUCIUATIITNHBI

Ne mnn

HaumeHoBaHue pa3jena u
TeMbl JUCHUILIMHBI

Conep:xanue pasaesia (TeMbl)

Paszgen |

JHepreTuKka B COBpeMeHHOM

MHpe

Tema 1.1

OcCHOBHBIE 3aKOHOMEPHOCTH
Y TeHJCHIINN Pa3BUTHUS
SHEPreTUKH U
ANEKTPUDUKALIH.

OCHOBHBIE IPUPOAHBIE SHEPTETUUECKUE PECYPCHI MUpPA U

€ro OCHOBHBIX PErMOHOB. XapaKTePUCTUKH HAIIPABICHUMN

WX ACMIOJTb30BAHMSL.

I'maBHBIE 0COOEHHOCTH MHUPOBOTO SHEPTETHUECKOTO OanaHca u
pa3BUTHS dNEKTPUPHUKAINHA IO OCHOBHBIM PETHOHAM.
Oco0eHHOCTH CYIIECTBYIOIIET0 COCTOSHHS

SHEPreTHKH MUPA U UX NEPCIEKTUBHI B IEPBOW TIOJIOBHHE
XX1 Bexka.

Tema 1.2

CocTostHUE ¥ HAIIPaBICHUS
COBEPIIICHCTBOBAHUS
SHEPreTHYECKOro OanaHca u
anekTpudukanuu B Poccuu.

OCHOBHBIC M3MCHEHHUS B 00J1aCTH IPOU3BOICTBA U MEPEIadH
MPUPOIHBIX SHEPTETUUYCCKUX PECYPCOB, UX MEPEPadOTKH.
[MoTpebneHus 3MEKTPUICCKON 1 TEIUIOBOM SHEPTHH, IPSIMOTO
pacxoa TorrBa. OCHOBHBIC 00ObEKTUBHBIC TEHACHIIUU
Pa3BUTHUS SHEPTETUKHU U AekTpuukamu B Poccun u 3a
pyOeskom. [Ipormopiuy pa3BUTHS SJHEPTETUKH U
NMEKTPUPUKAIIUHU, SHEPTOBOOPYKEHHOCTh Tpya. CTpyKTypa
KOHEYHOTo nmotpedienus sHeprun. CTpykTypa 100bI4H,
nepepadoTKy, TPAHCIIOPTA U UCTIONBL30BAHUS SHEPTETUICCKUX
pecypcoB. PoJib HETpaIUIIMOHHBIX BUIOB SHEPIHU B
SHEPreTHYECKOM OaiaHce, OCHOBHBIC HAITPABIICHUS
sHeprocOepeskeHus: TeHICHINS CO3aHUs
JICIICHTPAIM30BaHHBIX HCTOUHUKOB SHEPTOCHAOKCHHUS,
KpuTepuu 3QHEKTUBHOCTH.

Tema 1.3

OnTuMu3anus CTpyKTyphl
TOIUIUBHO-3HEPT€TUYECKOT O
koMmIulekca Poccun n
OCHOBHBIX PETHOHOB;
mpo0JieMa BeIOOpa
palMOHAIBHBIX
SHEPrOHOCUTENEN 1
HaIpaBJICHUS €€ PELICHUS

Metop! onieHKH 3G (EKTUBHOCTH PEUICHUNA TTPH
B3aMMO3aMEHIEMOCTH BHIOB TOIUIMBA M SHEPIUU.
Oneprerudeckas crparerust Poccun no 2030r. ['naBabIe
HanpaBJICHHUs] HAYYHO-TEXHUYECKOTO NPOrpecca B YHEPTETHKE
1 3NIEKTPUPHUKAIH U UX d3PPEKTUBHOCTD, BIASIHUE
pernoHabHBIX (hakTopoB. OCOOEHHOCTH Pa3BUTHS KPYITHBIX
CUCTEM H KOMITJIEKCOB B 2JIEKTPOIHEPTETHYECKOH,
ra3o0CHa0KaroIIel, TeruIocHa0 X aromei 1 HedTecHa0X aromen
0TpacysiX, B SACPHON SHEPIeTUKE U YTOJIbHOU
npomblieHHocTH. Co3/1aHe YSHEPreTHYECKUX KOMIUIEKCOB.
IIpobaema 3KOHOMHUH PECYPCOB U CPEICTB B YHEPIETHKE.
I'naBHbBIE TEXHUYECKUE MYTH PELLICHUS TPOOIEMBI.
Hcnonb3oBanue BO30OHOBIISIEMBIX UCTOYHUKOB DHEPTHUH,
MOTEHIIAAJ DHEPTO- M PECypCOCOEPEKEHNSI.

Pasznen Il

KoMOuHMpoOBaHHbIE YCTAHOB

Kku TOC

Tema 2.1

Beenenne. OCHOBHBIE THIIBI
koMOuHMpoBaHHBIX [1I'Y

Beenenue. OcHOBHBIE TUIBI KOMOWHUpOBaHHBIX [II'Y:
OCHOBHbBIE IPEHMYLIECTBA KOMOMHHUPOBaHHBIX OWHAPHBIX
YCTaHOBOK;KpaTKHe HCTOpUYECKHe cBefeHus passutus IV
OCHOBHBbIE Tullbl [1I'Y.

Tema 2.2

lazoTypOWHHBIC yCTAaHOBKH

I'azoTypbunHBIE YCTaHOBKH: KIaccuUKaIms I'TY;
uaeaneHpld  mukn  [TY mpu p = const (uuka
Bpaiitona);peaqpHblil UK IPH P = CONSt; IPOMEKYTOUHOE
oxyaxaeHue Bo3ayxa B I'TY; mpoMeKyTOUHBIN NIOIOTPEB rasa
B I'TVY; I'TY c perenepanneii TEIIOTHI, TEINIOMEXaHUUECKHE
cxeMmbl I'TY; oredyecTBeHHBIE U 3apyO€KHbIE MTPOU3BOIUTEIH
sHepretnyeckux I'TY; mnapaMmerpel UM XapaKTEpUCTUKH
COBpEMEHHBIX IHepreTudeckux I'TY.

Tema 2.3

KomOunupoBanubie

KomOunupoBanHble  mapora3zoBble  ycraHoBku T1OC ¢
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Mapora3oBbIe YCTAaHOBKH YTHIU3aIMOHHBIM KOTJIOM: TeruioBas cxema u mmki [IT'Y ¢
TOC ¢ yruam3anuoHHbIM VK; T-Q nmuarpamma TeriooOMeHa B yTHIN3AIIHOHHOM KOTJIE;
KOTJIOM YpaBHCHUS TEIUIOBBIX OanaHCcoOB 3JeMeHTOB YK anropurm

onpezeneHus naponpon3BoauTeNbHocTH YK; cxema TernoBbIx
nmotokoB [II'Y ¢ VK; momuocts mapoBoii Typomasl u KII/|
naporazoBoii ycraHoBku ¢ YK; III'Y ¢ YK u goxuranuem
toruBa; [II'Y ¢ nByxkontypueM YK; T-Q nmarpamma YK
IByx napineHuil; cpasHenue III'Y ¢ YK omHoro m naByx
nmasiernit; [1I'Y memeyronsapix TOC ¢ mapaniensHO# cxeMo
pabotsL TII'Y memeyronsHbrx TOC ¢ Moy3aBUCUMON CXEMOM

paboThL
Tema 2.4 KomOnHUpOBaHHBIC KomOuHMpOBaHHBIE MMapora3oBble YCTAHOBKHM CO COpocoM
Mapora3oBble YCTAHOBKH CO | Ta30B B TOIKY JHEPreTHUECKOrO KOTJIA: TEIUIOBAas CXeMa |
cOpOCOM ra3oB B TOIIKY nukn copocHoii II'Y; ocobennoctu III'Y cOpocHoro Ttuma;
SHEPreTHYECKOT0 KOTIa cXeMa TEIUTOBBIX TIOTOKOB M OCHOBHBIE MOKAa3aTean COPOCHBIX

I[II'Y; cxemMa W OCOOEHHOCTH IPOECKTHUPOBAHUS KOTEIHHBIX
YCTaHOBOK C IpeABKIIOYEHHbIMU [ TY.

Tema 2.5 KomOunupoBaHnHbie KomOunupoBaHHbIe [1apora3oBbIe YCTaHOBKU c
11apora3oBble YCTAHOBKHU C BBICOKOHANOpPHBIM ~ KOTJIOM: cxema W mukn IIIY ¢
BBICOKOHAIIOPHBIM KOTJIOM BBICOKOHANIOPHBIM ~ KOTJIOM;  ocobenHoctu [II'Y wm

BBICOKOHAIIOPHOTO KOTJIa; K30BITOYHAS MOIIHOCTh Ta30BOU
Typbunsl u KII/] III'Y ¢ BEICOKOHAMIOPHBIM KOTJIOM; XapaKkTep
BIIMSIHHS CTEIICHH NoBbIeHus naBienns B I'TY ma KIIJ III'Y
C BBICOKOHAMOPHBIM KOTJIOM.

Tema 2.6 KomOunupoBanHbie KomOuHHMpOBaHHBIE TapOra3oBbieé YCTAaHOBKH C BIPBICKOM
[1apora3oBbIE YCTAHOBKH C napa B razoBeiii Tpakt ['TY (III'Y-STIG): ocobennoctw,
BIIPBICKOM Iapa B ra30BbIil npeumyuiectsa u nepcrnektuBbl STIG-TexHomoruu; cxema u
tpakt ['TY (III'Y-STIG) teoperndeckuid 1uka III'Y ¢ BmopeickoM mapa B KaMmepy

cropaHuss M ras3osblii TpakT I'TY; OCHOBHBIE IOJIOKEHMS
teruioBoro pacuera [II'Y ¢ Bmopeickom mapa (III'YSTIG);
napameTpbl ontuMaibHoro nukia III'Y ¢ BhopeickoMm mapa;
anroput™m pacyera [II'Y ¢ BopbeIickoM napa.

Paznea |11 | IlapameTpsl u | [lapameTpsl U XapakTepUCTUKHU MPOAYKTOB CTOpaHHs TOIUINBA
xapaktepuctukd I['TY wu [['TY: pacuer u aHanu3 mnapaMeTpoB U XapaKTEPUCTHK
ary IPOAYKTOB CrOPaHUs 1a3000pa3HOro U *UAKoro Tommus ['TY.

Pacuer temnoBoi cxemsl 3HepreTuueckoi I'TY: BelnmonHeHue
TEIJIOBBIX pacueToB cxeM I'TY.

Cucrema ypaBHEHUI YTHIU3aLHOHHOTO KOTJIa
komOuHupoBanHod [II'Y u ee pacueT: cocraBieHHE CHCTEM
ypaBHenuii YK wu wux pemenue. Pacuer BBIXOZHBIX
nokazareneit komOunmpoBanuoit III'Y ¢ VYK: pacuer
BHYTPEHHEH M JJIEKTPUYECKOW MOIIHOCTEW NapoBOW TypOHu
HBl, BHyTpeHHero u »snektpuyeckoro KIIJ III'Y; pacuer
a0CONIIOTHBIX M OTHOCHUTENBHBIX TOTEph M KOd(PHUIMEHTA
ounaproctn III'Y. Pacuer komOunmpoBanHout III'Y c
BBICOKOHAIIOPHBIM ~KOTJIOM: pacdeT TeIUIOBOH CXEMBl M|
nokazatenied  3ddextuBHocT 'Y ¢ BBICOKOHATIOPHBIM
KOTJIOM.

3.4. Opranuzamus caMOCTOSTENIbHON PaboThl 00yUYaIOIIMXCS

CamocrosarenbHas paboTa CTyAeHTa — o0s3aTeNbHass 4yacTh 0Opa3oBaTeIbHOIoO Mpoliecca,
HaIlTpaBJICHHAA Ha pPa3BUTHUC T'OTOBHOCTHU K HpO(l)eCCI/IOHaJ'H)HOMy n JJMYHOCTHOMY
caM0o00Opa30BaHUIO, Ha MPOEKTUPOBAHHE JalbHEiIero oOpa3oBaTeNbHOIO Mapuipyra u
npohecCuoHaTBEHON Kapbephl.
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CaMocTosiTenpHast paboTa 00yJaroMKXCs M0 JUCIHUILTUHE OPTraHU30BaHA KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYAWTOPHBIX 3aHATHA H paboT, 00ECHEYMBAIOMIMX YCIEIIHOE OCBOCHUE
JUCITUTUIAHEI.

AynmuTopHasi caMocTosiTeNbHas paboTa OOYYaroImUXcs 1O JUCIHHILIMHE BBIMOIHSICTCS HA
yU4eOHBIX 3aHSATUSX TIOJ PYKOBOACTBOM TIPEMOAaBATeNsi M IO €ro 3aJaHui0. AyAUTOpHAS
caMoCTOsTeNIbHAs padoTa 00YJarOIIUXCS BXOIUT B OOIIUI 00beM BPEMEHHU, OTBEJACHHOTO YYeOHBIM
TUTAHOM Ha ayJIUTOPHYIO PadOTy, M PErJIaMEHTHPYETCS PaCIMCAaHUEM yUEOHBIX 3aHATHIMA.

BHreaynuropHas camoctosiTenibHas paboTa 00ydaronuxcs — IiaHupyeMasi yaeOHasi, HayqHO-
WCCIICIOBATENbCKAs, MpaKTHYecKass paboTa oOy4aromuxcs, BBHIMOJHSAEMAas BO BHEAYAHTOPHOE
BpeMs 10 33aJaHUI0 H TIPU METOAMYECKOM PYKOBOJCTBE TIpenojaBareis, HO 0e3 ero
HETMOCPE/ICTBEHHOTO YYaCTHsI, PACHCAHUEM yUeOHBIX 3aHATHI HE PETJIaMEHTHPYETCS.

BHreaynutopHas camocTosiTenibHas padoTa 00ydaromuxcs BKIIOYAeT B ceOst:

- MOATOTOBKY K JICKITUSAM M TAOOPATOPHBIM 3aHSATHUSM, 3a4€TaM;

— M3YYCHHE YU4eOHBIX TTOCOOUI;

— M3YYCHHE Pa3eliOB/TEM, HE BRIHOCUMBIX Ha JICKIIMH CAMOCTOSTEBHO;

- HaIKMCaHUEe TEMAaTHYECKUX JOKJIAI0B, pedepaToB Ha MPOOIEMHBIC TEMBI;

- MOJITOTOBKA K MIPOMEKYTOYHOM aTTECTAI[MH B TCUCHHE CEMECTPA.

CaMmocrosiTenbHast paboTra oOy4aromuxcs € ydacTHEM IpemnojaBarenss B (opme HHOU
KOHTAKTHOM paboThl IpeaycMaTpuBaeT TIPYNINOBYHD U (WIM) HWHAMBUIYAIbHYIO pPaboTy ¢
00yJarouMMucs U BKJIIOYAET B CeOsl:

- IIPOBEICHUE WHIMBHUIYaJIbHBIX M TPYNIOBBIX KOHCYJIbTALUN IO OTAEIbHBIM
TeMaM/pa3zzenam JTUCLUILINHBI;

- IIPOBEACHUE KOHCYJIBTALUN IEpe]] 3a4€TOM C OLIEHKOM, ITepes] 3a4ETOM.

HepequL paS,I[CJ'IOB/TeM/, IIOJIHOCTBIO HJIM YaCTU4YHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC
HN3YUCHHUC C IMOCIICAYIOIIUM KOHTPOJICM!

Buasl u popmbl .
HaunmeHoBaHnue pa3aea KOHTPOJbHBIX é
/TeMbl JUCIHUIIINHBI, MepOonpUsiTUI §
Ne BBIHOCHMBbIE HA 3aganus 1J1s1 CAMOCTOSAITEILHOM PadoThI (Y4UTBIBAIOTCH E
CaMoOCTOSITeJIbHOE IpH NPOBeIeHUH S
n3yveHmne TeKyLIero S
KOHTPOJIs1) ==

Paznen | JHepreTuKka B COBpeMEHHOM MHpe

Tema 1.1 OCHOBHBIE IToaAroTOBUTH KOHCTIEKT YCTHBIA  ONPOC; 2
3aKOHOMEPHOCTH U MEPBOUCTOYHUKA; MMOATOTOBKA K MHUCbMEHHBIN
TEHJICHIIUW PA3BUTHUSA JISKIIMSAM M JJAOOPATOPHBIM 3aHSATHUSIM; OT4eT c
SHEPTEeTUKH U MIOATOTOBUTHCS K yCTHOMY OIPOCY; pe3yJibTaTaMu
ANEKTpUUKAITIH. ITOATOTOBKA K 3aIlIUTE JIA00PaTOPHOI BBIITOJIHEHHBIX

paboTHL SKCIIEpUMEHTAN
bHO-
1abopaTOPHBIX
paboT; 3ammuTa
1ab0paTOPHBIX
pabor.

Tema 1.2 CocrosiHue u [ToaroToBUTH KOHCIEKT YCTHBIM  OMIpOC; 2
HarpaBJICHUs MEPBOUCTOYHHUKA; MMOATOTOBKA K MHUCbMEHHBIN
COBEpUIEHCTBOBaHUS JIEKITUSAM U JIA0OPATOPHBIM 3aHSATHSM; oT4YeT c
DHEPTEeTUYECKOTO MIOATOTOBUTHCS K YCTHOMY OITPOCY; pe3yJibTaTaMu
OanaHca ITOITOTOBKA K 3allIUTE JIA00PaTOPHOH BBITTOJIHEHHBIX
AIEKTPUPUKAIINH B paboTEHI. 3KCIIEPUMEHTAI
Poccun. bHO-
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1a00paTOPHBIX
pabot; 3ammTa
1a00paTOPHBIX
paboT.

Tema 1.3 OnTumu3anus [ToAroToBUTH KOHCIIEKT YCTHBIM  ompoc;
CTPYKTYPHI TOILTHBHO- MIEPBOMCTOYHHKA; TIOATOTOBKA K MMUCHMEHHBIT
SHEPreTHYECKOTO JEKIUSIM U Ta00paTOPHBIM 3aHSTHSM,; OTUeT c
KoMIuiekca Poccun n MIOATOTOBUTHCS K YCTHOMY OIIPOCY; pe3ynpTaTaMu
OCHOBHBIX PErHOHOB; ITOATOTOBKA K 3aIlUTE JTA00PaTOPHOI BBITIOJTHEHHBIX
pobiema BeIOOpa paboTEHI. AKCIIEpUMEHTAI
paIoHaIbHbBIX BHO-
SHEPrOHOCHTENEH U m1abopaTOPHBIX
HaIpaBIIeHUs ee pabot; 3ammTa
pemeHus n1a00paToOPHBIX

paboT.

Paznen 11 KomounupoBannsie yecranopku TIOC

Tema 2.1 Breaenue. OcHOBHEIE IToaAroTOBUTH KOHCTIEKT YCTHBIA  OMNpOC;
THUITBI MIEPBOMCTOYHHUKA; TIOJTOTOBKA K KOJUTOKBUYM;
KOMOWHHUPOBaHHBIX JIEKLUSAM, TPAaKTUYECKUM U MUCHMEHHBIH
1y nab0paTOPHBIM 3aHATHSIM; TIOATOTOBKA K | OTYeT c

KOJUTOKBUYMaM W KOHTPOJIBHBIM pe3ynpTaTaMu

paboTam; MOATOTOBUTHCS K YCTHOMY BEITIOJTHEHHBIX

OIIPOCY U HHAMBHULYAJIbHOMY JKCIIEpUMEHTA

JIOMaITHeMY 3aaHHUIO. bHO-
mabopaTOPHBIX
pabor;
KOHTpOJIbHAsS
pabora;
WHAWBUTyaJIbHO
e JIOMaIlHee
3aJlaHueE;
3aIuTa
n1abopaToOpHBIX
pabor.

Tema 2.2 l'azorypOuHHBIE [ToAroToBUTH KOHCHEKT YCTHBI  OMIpOC;
YCTaHOBKH MIEPBOMCTOYHHKA; TIOJTOTOBKA K KOJUIOKBUYM;

JIEKLIUSAM, TPAKTUYECKUM U MUCHMEHHBIH

a00PaTOPHBIM 3aHSTUSM; TIOJITOTOBKA K | OTYET c

KOJUIOKBUYMaM W KOHTPOJIBHBIM pe3ylbTaTamMu

paboTam; MOATOTOBUTHCS K YCTHOMY BBITIOJTHEHHBIX

OTIPOCY U UHANBHULYAJIbHOMY SKCIIEPUMEHTA

JIOMaITHeMy 3aIaHHUIO. bHO-
1abopaTOPHBIX
pabor;
KOHTPOJIbHAS
pabora;
WHAWBHLyaJIbHO
e JIOMaIrHee
3aJIaHUE;
3aIuTa
1ab0paTOPHBIX
pa0or.

Tema 2.3 KomOuHHMpOBaHHBIE [ToaroToBUTH KOHCIEKT YCTHBIM  OMPOC;
Mapora3oBble YCTAHOBKH | TIEPBOMCTOYHHKA; TOATOTOBKA K KOJUTOKBUYM;
TOC ¢ JIEKITUSM, IPAKTHIECKAM H MMACHEMEHHBIN
YTHIA3aUOHHBIM 71a00paTOPHBIM 3aHSTHSIM; IOATOTOBKA K | oTYeT c
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KOTJIOM KOJIJIOKBUYMaM M KOHTPOJIbHBIM pe3yabpTaTamMu
paboTaM; IOArOTOBUTHCS K YCTHOMY BBINOJIHEHHBIX
OTIPOCY ¥ MHAWBUAYAIEHOMY JKCIIEpUMEHTA
JIOMalTHEMY 33JaHHIO. BHO-
J1ab0opaTOPHBIX
pabor;
KOHTPOJIbHAS
pabora;
HWHIUBUAYAIBHO
e JIOMaIHee
3aJIaHuE;
3ammra
1a00paTOPHBIX
paboT.
Tema 2.4 KomOunupoBanHbie [ToAroToBUTH KOHCIIEKT YCTHBIM  ompoc;
[1apOra3oBble YCTAHOBKU | II€PBOMCTOYHMKA; IOArOTOBKA K KOJIJIOKBUYM;
co cOpocoM Ta3oB B JIEKLIUSAM, IPAaKTUYECKUM U MUCHMEHHBIH
TOTIKY SHEPreTHYECKOro | 1abopaTOPHBIM 3aHATHSIM; IIOATOTOBKA K | OTUeT c
KOTJIa KOJIJIOKBUYMaM M KOHTPOJIbHBIM pe3yabpTaTaMu
paboTaM; MOATOTOBUTHCS K yCTHOMY BBINOJIHEHHBIX
OIIPOCY U UHAUBHULYAJIbHOMY JKCIIEpUMEHTA
JOMAILIHEMY 3aJlaHHIO. BHO-
mabopaTOPHBIX
pabor;
KOHTpOJIbHAsS
pabora;
WHINBUAYaTBEHO
e JIOMaIlHee
3aJjaHue;
3ammra
nabopaToOpHBIX
paboT.
Tema 2.5 KomOuaHMpOBaHHBIE [ToAroToBUTH KOHCHEKT YCTHBI  OMIpPOC;
[apora3oBble YCTAHOBKU | IIEPBOMCTOYHHKA; TOJArOTOBKA K KOJIJIOKBUYM;
C BBICOKOHAITOPHBIM JEKIHSIM, IPAKTHYECKUM H MUCHMEHHBIH
KOTJIOM 71a60PaTOPHBIM 3aHIATHSAM; IOJTOTOBKA K | OTYET c
KOJIJIOKBUYMaM M KOHTPOJIbHBIM pe3yibTaTaMu
paboTam; MOATOTOBUTECS K YCTHOMY BBITTOJIHEHHBIX
OTIPOCY U WHANBHULyaJIbHOMY 9KCIIEpUMEHTA
JOMAILHEMY 3aJIaHHIO. BHO-
1abopaTOPHBIX
pabor;
KOHTPOJIbHAS
pabora;
WH/INBUTyalIbHO
e JIOMaIrHee
3aJaHue;
3aIuTa
1ab0paTOPHBIX
pa0or.
Tema 2.6 KomOuHHMpOBaHHBIE [ToaroToBUTH KOHCIEKT YCTHBIM  OMPOC;
Mapora3oBble YCTAHOBKH | TIEPBOMCTOYHHKA; TOATOTOBKA K KOJUTOKBUYM;
C BIPBICKOM T1apa B JEKIHSIM, TIPAKTHIESCKUM H MUCHMEHHBIH
ra3oBblil TpakT ['TY 1a00paTOPHBIM 3aHATHSM; IOATOTOBKA K | OTYeT c
(Iry-sTiG) KOJUIOKBUYMaM U KOHTPOJIbHBIM pe3yapTaTaMH
paboTam; MOATOTOBUTHCS K YCTHOMY BBITOJIHEHHBIX
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OIIPOCY U HHANBHUIYATILHOMY
JOMAIlIHEMY 3aJlaHHIO.

IKCTICPUMEHTAT
BHO-
1a00paTOPHBIX
pabor;
KOHTPOJIbHAS
pabora;
UHIMBUIYaIbHO
e JOMaIrHee
3a/1aHue;
3aIuTa
n1a00paToOPHBIX
pabor.
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4. PE3YJIbTATBI OBYUYEHMS 1O JUCHUIIVIMHE, KPUTEPUN OLIEHKH YPOBHS COOPMHAPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHUIUI

Yposuu HTrorosoe Onenka B _ IMoxa3zare/n ypoBHsi c()OPMHPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJINY€eCTBO MATHOAIHLHOU = = =
. YHHMBEPCAJIbHOM(-BIX) 001menpogeccuOHAILHON(-bIX) npogeccuoHaNbHO(-BIX)
KoMmeTeHmum(-i) 0a/10B cucremMe . N 0
., KOMIeTeHIuM (-ii) KOMIIeTeHIM I KoMIeTeHunu(-i)
B 100-0an1bHOM 10 pe3yJbTaTamM K2
cucreme TeKylel u " HK 21
0 Pe3yJabTATAM MPOMEKYTOYHOIM A- '2'2
TeKyled u aTTecTAalN H-TIK-2.
NPOMEKyTOYHOM WA-TIK-2.3
aTTecTanumn NI-TIK-2.5
IIK-3:
HA-TIK-3.1
BBICOKHUH OTJIMYHO OO6yugaromuiics:

— OTJIMYHO JIEMOHCTPHPYET
pacueT TUIMOBBIMU METOJIaMU
TEXHOJIOTHYECKUX TPOIIECCOB
TeHEepaIy SHEPTUH B 00JIACTH
KOMOMHHPOBaHHBIX
YHEPreTUYECKUX YCTAHOBOK;

— crocoOeH po¢heCCHOHAIEHO
NPUHSATH, PACUETH TUTIOBBIMU
METO/IaMH TEXHOJIOTHUECKHX
MPOLIECCOB TPAHCIIOPTUPOBKU
SHEPrHH B 00J1aCTH
KOMOWMHHPOBaHHBIX
YHEPreTUYECKUX YCTAHOBOK;

— YCHELIHO IEMOHCTPUPYET
pacueTsl TUIOBBIMU METOIaMH
TEXHOJIOTHUYECKHX MPOIIECCOB B
KOMOWHHPOBaHHBIX
SHEPTreTUUECKUX YCTAHOBKAX MPH
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WCTIOTb30BaHUU M YTUTH3AIIUH
SHEpTuy;

— CIOCOOEH TPaMOTHO
pa3paboTaTh MEPOIPUATHSI TIO
SHEPTO- U PECypcocOCPEKEHHIO B
00J71aCTH KOMOMHUPOBAHHBIX
SHEPTEeTHYECKIX YCTaHOBOK;

— TIIATEJHHO pa3padaThiBacT
JJIEMEHTHI CXEM pa3MeIeHUs
00BEKTOB KOMOMHHUPOBAHHBIX
SHEPTEeTHUECKUX YCTAHOBOK B
COOTBETCTBUU C TEXHOJIOTUEN
MTPOU3BOJICTBA.

MOBBIIIIEHHBIA

XOpOIIO

OO0yuaromuiics:

— IEMOHCTPHUPYET pacueT
THITOBBIMU METO/IaMH
TEXHOJIOTHYECKHX MPOIECCOB
reHepaIlui SHEPrUuM B 00J1aCTH
KOMOWHHPOBAHHBIX
SHEPreTUYECKUX YCTAHOBOK, HO
HE YCBOWJI BCE HEOOXOIUMbBIC
KOHIICTIIIMY ¥ (PaKThI, OH MOKET
MPOITYCTHTH BaYKHBIE JIETAIN HIIH
c/ieaTh HETOYHbBIE BEIBO/IBI;

— Croco0eH MPUHATH, PaCUYEThI
TUIOBBIMH METOJIAMH
TEXHOJIOTHYECKUX TPOIIECCOB
TPaHCTIOPTUPOBKH SHEPTUU B
o0acTi KOMOMHUPOBAaHHBIX
SHEPreTUYECKUX YCTAHOBOK, HO
HE MPOBOJIUT JJOCTATOUHOE
HCCIIEIOBAHUE TEMBI 1
MIPOIYCKAaeT BaXKHBIE HICTOUHUKH
nH(OpMALIUH, YTO MOKET
MOBJIUSITH HA TOYHOCTH €0
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OLICHKY;

— IEMOHCTPUPYET PacueThl
TUIIOBBIMH METOJaMHU
TEXHOJIOTHYECKHX MPOLECCOB B
KOMOWHHUPOBaHHBIX
JHEPTEeTUUECKUX YCTAHOBKAX MPHU
HCTIONB30BaHUN M YTUIIH3ALUH
SHEPTUH, HO MOXKET OBITH
MIPEB3ATHIM UM UMETh
CyObEKTHUBHBIE IPEAIOYTEHHS,
KOTOpBIE MOT'YT HUCKa3UTh €ro
OLICHKY;

— croco0OeH pa3padoTaTh
MEPOTIPHUATHS 110 SHEPTO- U
pecypcocOepekeHHIO B 00IacTh
KOMOWHHPOBAHHBIX
9HEPTEeTUYECKUX YCTaHOBOK, HO
COBepIIIaeT OMUOKH B
JIOTHYECKOM BBIBOJIC MIIH
HENPaBUJIBHO apryMEHTUPYET
CBOU HJIEH, YTO MOXKET MPUBECTU
K HETOYHOM OIICHKE;

— paspabatbIBaeT 3JI€MEHTHI
CXEM pa3MeleHHs 00bEKTOB
KOMOMHHPOBaHHBIX
SHEPTEeTHUECKMX YCTAHOBOK B
COOTBETCTBHHU C TEXHOJOTHEH
MIPOU3BOJICTBA, IOMYCKAeT
€IMHUYHBIE HETPyObIe OIMIMOKH.

0a30BLIH

yIIOBJIETBOPUTEIHHO

OO0yuaromuiics:

— JIEMOHCTPUPYET pacdeT
TUIOBBIMH METOJIAMH
TEXHOJIOTHYECKHX MPOLECCOB
reHepaluy SHEPTUH B 001aCTH
KOMOWHUPOBAHHBIX
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SHEPTeTHYECKUX YCTAHOBOK, HO
HEMPaBIIFHO MOHUMAET HITH
OIICHMBAET TPEOOBAHUS 3a/1a4H,
YTO MOXKET MPUBECTH K
HEJ0CTaTOYHOMY BBITIOJTHEHHIO
WM HETIPABWILHOMY
AKUEHTUPOBAHMIO BAKHBIX
ACTIEKTOB;

— CIToco0eH MPUHSATH, PACUCTHI
TUTIOBBIMH METOJIaMU
TEXHOJIOTHYECKHX MPOIECCOB
TPAHCIIOPTUPOBKH SHEPTHH B
o0yacTn KOMOMHUPOBAaHHBIX
SHEPTEeTHUECKUX YCTaHOBOK, HO
HE yIUIyOIsieTCs B JOCTATOYHYIO
CTETICHb B TEMY WJIH HE
MOJTHOIICHHO U3y4YaeT MaTepual,
€ro OLICHKA MOXET OBITh
HETIOJHOW WJIM HENPaBUIIbHOM;

— I€MOHCTPHUPYET PacueThI
THUIIOBBIMU METOJaMU
TEXHOJIOTHYECKHX MPOIIECCOB B
KOMOMHHPOBAHHBIX
SHEPreTHYECKUX YCTAHOBKAX IPH
HCIIOJIb30BAHWHU U YTUIIM3alluN
SHEPTHH, HO COBEPIIAET OIMNOKU
B JIOTHYECKOM BBIBOJIC WA
HETPaBWIbHO apryMEHTUPYET
CBOM MJCH, YTO MOXKET IIOBJINATH
Ha 000CHOBaHHOCTH €TO OIICHKH;
— criocobeH pa3paboTaTh
MEPOIPHUATHS 110 JHEPTO- U
pecypcocOepexeHuIo B 00J1aCcTH
KOMOWHHPOBAHHBIX
OHEPTECTUYCCKUX YCTAHOBOK, HO
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T10JIaraeTcs TOJIBKO Ha
OTpaHUYEHHOE KOJINIECTBO
HMCTOYHUKOB MH(OpPMALIUU HITH
HCIIOJIb3YET UCTOYHUKHU
HEJ0CTAaTOYHO HA/ICKHBIE FITH
HeakTyaJlbHbIE, €ro OL[CHKA
MOJKET OBITh HETIOJIHOW WIIH
HETOYHOIA;

— pa3pabarbIBaeT DIIEMEHTHI
CXEM pa3MeIleHUs 00bEKTOB
KOMOMHHPOBaHHBIX
SHEPTeTHYECKUX YCTAHOBOK B
COOTBETCTBHH C TEXHOJIOTHEH
MIPOMU3BO/JICTBA, IOIYCKaeT rpyObie
OITNOKH.

HU3KHN

HEYIOBJIETBOPUTEIHHO

O0yuaro

IIAHCS:

ACMOHCTPUPYET @paFMeHTapHLIe 3HAHUA TCEOPECTUYCCKOr0 M MPAKTHYCCKOTO MaTepuall, AOIIYCKacT
pr6]:le OIINOKHU IIpH €T0 U3JIOKCHUU Ha 3aHATUAX U B XOAC HpOMe)KyTO‘IHOﬁ aTTeCTaluu,
WCIIBITHIBACT CEpPbE3HBIC 3aTPyAHEHUS B MPUMEHEHWW TEOPETHUECKHX TOJOKEHUH TpPU DPEIIeHUH
MMPpaKTUYCCKUX 3aJa4d HpO(i)eCCHOHaJ'ILHOfI HalpaBJICHHOCTHU CTAHAAPTHOI'O0 YPOBHA CJIOXKHOCTHU, HE
BIIaJIeeT HEOOXOJMMBIMH IS ATOTO HABBIKAMH M MTPUEMaMHU;

He CITOCOOEH MPOaHaIN3UPOBATh 3a/1a9y;

HE BJIaACCT IPUHOUIIAMHU PCIICHUA 3a/1a4,

BBINOJTHSET 3a1aHUs TOJIBKO 10 00pa3ily U MO/ PyKOBOJCTBOM IIPENOaBaTeNs;

JIOMTyCKAeT TPyOble OIMOKK MPH OMNPEACICHUN HJCATbHBIX TEPMOJUHAMHUCCKUX I[UKJIOB, HE
3HAET MapaMeTPbl COCTOSHMSI paboyvero Tejia ¥ TePMOAMHAMUYCCKUE ITPOLIECCHI;

HE yMEET OMNpeleNATh TEMJIOBbIE W TEIUIOPHU3MYCCKUE BEIHUYUHBI, XapaKTEePU3YIOIIUC
TEPMOJIUHAMUYECKUE MPOIECChI, ONMPECsATh 3aBUCHMOCTb MapaMeTPOB COCTOSIHUS HJICATbHOTO
rasa;

JEMOHCTPHPYET YACTHYHO OCBOCHHOE 3HAHHME O pa3paboTKe CXeMBl pa3MelleHus O0OBEKTOB
po(heCCHOHANBHOM IEATEIIEHOCTH B COOTBETCTBUU C TEXHOJIOTHEH MTPOU3BOJICTBA;

JIeMOHCTpUpyeT (parMeHTapHOE BIAJCHUE MPABWIAMH TEXHOJIOTHYECKOW JIUCIHILIUHBI TIPH
AKCILTyaTaiy 00BEKTOB TPO(hHEeCCHOHATBHON A TEIIEHOCTH;

obnamaeT ¢parMeHTaMy 3HAHUI HOPMATHUBOB TI0 DHEPro- M PECYpPCcOCOEpeKCHHI0 Ha 00BEKTaxX
po(heCCHOHANBHON JIeATENILHOCTH;
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—  uMeer YaCTUYHO OCBOCHHOE YMEHHE pa3padaThiBaTh
pecypcocOepekeHnIo Ha 00beKTax MpodecCHOHATFHON IeITeIhbHOCTH.

MEpOTIPHUITHS  TI0

3HEpro-

u

S. OIIEHOYHBIE CPEJICTBA JJ11 TEKYIIETO KOHTPO.JI1 YCOIEBAEMOCTH U TPOMEXKYTOYHOM
ATTECTAIIMH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipu mpoBeneHUM KOHTPOJS CAMOCTOATEIbHOM PadOThl OO0y4aroUmIMXcs, TEKYIIEro KOHTPOJIS U NMPOMEKYTOYHOW aTTecTallud Mo y4yeOHOMH
mucuuiuinHe «KoMOMHUpOBaHHbBIE SHEPreTUYECKHE YCTAHOBKH» MPOBEPSAETCS YPOBEHb C(POPMHUPOBAHHOCTH Yy OOYYAIOMIMXCS KOMIETCHUUH H
3aIIaHUPOBAHHBIX PE3YJIbTATOB OOYUEHUS MO TUCIUIUIMHE, YKa3aHHBIX B pazjielie 2 HACTOSIIEeH MPOrpaMMBl.

5.1. @opMblI TEKyIIEro KOHTPOJSA YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aaHUMN:
Ne DopMBbI TEKYLIEro IIpHMepE! THIOBHIX 3ananmil Dopmupyemas
I KOHTPOJIs KOMIIETeHIHSI

1 | - ycTHSBIN ompoc o OcHoBHBIE OOBEKTUBHBIC TCHICHIIMHA PA3BUTHS JHEPTeTHKH W dekTpudukannu B Poccun m 3a pybexom. | T1K-2:
pazneny [Mpomopuy pa3BUTUSL DHEPTETHKH U JIIEKTPUHUKAIMK, SHEPrOBOOPYKEHHOCTh Tpyna. Crpykrypa | MJ-TTK-2.1
«DHepreTuka B KOHEYHOro noTpebneHus sHeprun. CTpyKTypa H00bIuM, mepepaboTku, TpaHcrmopTa M ucnonb3oBaHus | MJI-TTK-2.2
COBPEMEHHOM MHUPE» | SHEPTeTHUECKUX PecypcoB. Poibh HETpaIWITMOHHBIX BHIOB HEPTUU B dHEpreTnieckoM Oamance, ocHoBHbe | MJ[-11K-2.3

HampaBlieHUs] ~ dHeprocOepekeHus:  TeHOeHIHWs  CO3JaHusl  JIeNeHTpaIM30BaHHBIX  nctouHukos | MJI-ITK-2.5
JHEprocHa0xeHus1, kpurepuu 3pGekTHBHOCTU. CXEMBbI SHEPrOCHA0KEHHUS, UX OCHOBHBIC JIEMEHThI, MeTOoAbI | [1K-3:
pacuera. OcobeHHOCTH BbIOOpa KOMOMHHMPOBAaHHOM M pa3ienbHOM cxeM »dHeprocHaOxkenus mpu | MJ-11K-3.1
MCIIOJIb30BaHUN OPraHWYECKOTO TOIUIMBA, SJEPHOIO TOPIOYEro M BO30OHOBISIEMBIX MCTOUYHHKOB 3HEPIHH;

BIMSHUE HA OTH pEUHICHWS OCOOCHHOCTEH CXeM DJHEeprocHaOKeHHss U TOIUTMBOCHAOKEHHUS.
TemnopuKaoHHbIe, TEIUIOCHAOKAIONINE CHCTEMBI W METOJAbl BBIOOpa ONTUMAIILHBIX IApaMETPOB;
SHEpreTHYecKre OajJaHChl NPEANPHUITUH, OCHOBBI HOPMHUPOBAHMS PACXOIOB TOIUIMBA, U dHEpruu. Bridop

CXEM DHEProCHAOXKEHHS TEPPUTOPHUATLHONPOU3BOACTBEHHBIX KOMIUIEKCOB, MPOMBIIIJICHHBIX LEHTPOB,

KPYIHBIX MPEANPHUITAN. DKOJIOTHYECKHEe MPOOJIEMbl SHEPreTHKH BiHsHue dHepreTMuecKkux oOBEKTOB Ha
OKpY’KaloIlyo cpeay. Bubl Bo3aecTBHiA U UX MOCIIEACTBUS, METObI OLICHKH U HOPMATUBBL. TexHHUYecKue
BO3MOKHOCTHU CHID)KEHUSI BPEIHBIX BEIOPOCOB B aTrMoc(epy U MOUBY.

2 | - ycTHBIN onpoc 1o 1. OcHoBubie mpeumymiectBa [1I'Y 2. Kpatkue ncropuueckue ceenenus pazsutus [1I'Y 3. Knaccudpukanus | [1K-2:
pazaeny ra3oTypOuHHBIX yTaHOBOK 4. Mneanbubiit uxit ['TY mpu P=const (1iukn bpaiitona) 5. Peansubiit muxi I['TY | UJI-T1K-2.1
«Kombunuposanusie | mpu P=const 6. OcHoBHBIE pacueTHbIe popmyiibl peanbhoi ['TY 7. [IpomexxyrouHoe oxnaxkaenue Bozayxa B | MJI-T1TK-2.2
yctaHoBKU TOC» I'TY (tepmonuunamudeckre ocHOBBI) 8. Cxema u muki I'TY ¢ mpoMexyTouHbiM oxiaxaeHueM Bosayxa 9. | MJI-T1K-2.3

[Mpomexxyrounsiii momorpeB raza B ['TY (tepmomunamuueckue ocHoBbl) 10. Cxema w muka I'TY c | UJ-TTK-2.5
MPOMEXYTOUHBIM TojorpeBoM raza 11. Cxema u mukn I'TY ¢ perenepamueid teriotel 12. Ocnosable | [1K-3:
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pacuetHbie popmynsl I'TY ¢ perenepanueii 13. Teruomexanndeckue cxembl ['TY 14. OreuectBennsie | MJI-11K-3.1
npomsBoAuTenu sSHepreruueckux [TY 15. 3apybOexnble npousBoauTenu sHepreTmdeckux [TY 16.
OcCHOBHBIE THITHI ITAPOra3oBbIX ycTaHoBOK 17. Temmosas cxema u kit 'Y ¢ yrunm3zannoHHbIM KoTaoM 18.
T — Q nmnarpamma TeruiooOMeHa B YTHIIM3aIMOHHOM KoTiie 19. YpaBHEHHS TEIIOBBIX OallaHCOB 3JIEMEHTOB
VK 20. Anroputm onpezaenenus napornpousBogutensHocTd YK 21. Cxema temnoBsix notokos [II'Y ¢ YK
22. Momuocts maposoit TypOunsr u KIIJ] III'Y ¢ YK 23. III'Y ¢ YK u goxwuranmem torumsa 24. III'Y ¢
JBYXKOHTYpHBIM YK

3 | - ycTHBII onpoc 1o 1. T — Q nuarpamma temnooomena B YK aByx nasnenwii 2. CpaBuenue [1I'Y ¢ YK ognoro u nByx nasnenuii | [1K-2:
pasneny 3. TemmoBas cxema u nmka copocHoit III'Y 4. Ocobennoctu II'Y cOpocHoro Tuma 5. Cxema terutoBsix | MJI-TTK-2.1
«ITapameTtps! u MMOTOKOB M OCHOBHBIE TMOKazatenu cOpocHbIX [II'Y 6. Cxema m 0coOEHHOCTH MPOEKTUpOBaHUs KoTenbHbIX | MJ[-1TK-2.2
XapaKTEePUCTUKHU yCTaHOBOK ¢ mpenaskitoueHHbpIME ['TY 7. Cxema u riukd 1II'Y ¢ BeicokoHanopHeM koTiioMm 8. Ocobennoctu | MJI-11K-2.3
I'TY ulll'V» III'Y u BeicokoHanmopHoro komia 9. M3ositounas momuoctsk U KITJ[ III'Y ¢ BeicokonanopHbiM kotiiom 10. | UJI-TTK-2.5

XapaxTep BnusiHUS crenieHu noseimenns qasienus Ha KI1/ TII'Y ¢ BeicokonanopaeM kotimom 11. Cxema u | T1K-3:
teoperndeckuid muka III'Y ¢ Bmpeickom mapa 12. OcHoBHBIE monokeHus TeruioBoro pacuera III'Y c | MI-T1K-3.1
BIIpbIickoM mapa 13. [lapamerps! ontuMansHoro nukia II'Y ¢ Bopsickom napa 14. Anroput™ pacuera [1T'Y

¢ BrpeickoM mapa 15. [II'Y meueyroneaeix TOC ¢ nmapamnensHoi cxemoit padotsl 16.111Y mbiieyroasHbIX

TOC ¢ nomy3aBuCHMO# cXeMOl pabOTHI.

4 | - KOJJIOKBHYM II0 s mpeanpHOro IMKIa ra3oTypOMHHON YCT@aHOBKM C IIOABOAOM TEIUIOTHI Hpu p = const ompenenuts | [1IK-2:
pazaeny ocHoBHbIe mapametpsl (P, v, T) B xapakrepubix Toukax, Tepmuueckuii KI1/1, nonesnywo pabory, a taxxe | MJ-TTK-2.1
«KomMOuHMpOBaHHBIE | KOJIMYECTBO MOJABEICHHON M OTBEJCHHOW TEIJIOTH, €CIIM TeMIIepaTypa U AaBiieHue padouero Tena (Bosayxa) | MJ-T1TK-2.2
ycTaHoBKH TOC» B Hayase aguadarHoro cxarus pasHbl t1 =40 C u P1 = 0,085 MIla, a remnepatypa pabdoyero tena B konue | MJI-1TK-2.3

paciupenus t2 = 180 C, crenenb NOBbILEHUS NaBieHus 3 = 4, crenens npeasapurensHoro pacmmpenus p | UIA-TIK-2.5

=2,1. [IpeactaButh nukia B P-v u T-S nuarpammax. IK-3:
NA-TIK-3.1

B typOuny I'TY Bxoaut remmii ¢ napamerpamu P3 =106 H/m 2 ; t3 = 700 o C. BHyTpeHHHIT OTHOCUTEBHBIIHI

KII[] typounsl paBen moit = 0,86, napienue 3a TypOunoit P4 = 105 H/m 2 . Onpenenuts TeMieparypy

requsi Ha BBIXOAE W3 TypOuHBI. PaccumTarh Takke MaccoBbli yacoBod pacxon remus ([, kr/g), ecim

JIeHCTBUTEIbHAsI MOIITHOCTE TypOuHEI paBHa Ne = 40 MBT.

5 | - KOJIJIOKBUYM TIO B nmkIie razoBoit TypOHMHBI ¢ TIOJIBOJIOM TEIDIOTHI IIPU V = const HavalbHbIe TapaMeTpsl padbouero tena P1 = | T1K-2:
paszaeny 0,1 MITa u T1 = 300 K. Crenens noBbIleHus IaBieHus B aauabarHom mpouecce cxarus B = 10; k = 1,4. | UWA-TIK-2.1
«KomOunupoBanuele | Temmeparypa Ha BXoJ€e B TypOuHY He joipkHa npesbimath 1000 K. PaGouee teno — Bo3ayx; terioemkocta | UJI-TIK-2.2
yctaHoBku TOC» nocrosiabie. Onpenenuts napamerpbl (P, v, T) B XapakTepHbIX TOYKax I[MKIA, yaeabHyw padory | MJI-TIK-2.3

pacIIMpenys, CTENEHb CKATUsl, TIOJE3HYI0 paboTy, YJEIbHOE KOJMYECTBO MojBeneHHOM u orsenennoi | MI-TIK-2.5
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ternoTsl, Tepmudeckuid KIIJ1 nukna. IlpencraButs nukin B P-v u T-S nuarpammax. [K-3:

NA-TK-3.1

l'azoBast TypOuHa paboTaeT Mo MUKIY C MOJBOAOM TEIUIOTHI IpU p = const 0e3 perenepanuu. M3BecTHBI

CTETeHb MOBBIIICHHUS JaBICHUS 3 = 5 M CcTeNeHb NpeABapUTeNbHOro pacumpenus p = 2,0. Pabouee teno-

Bo3ayx. Onpenenuts Tepmudeckuii K11/ sToro mukma u cpaBHATH €T0 C MUKIOM ITOPITHEBOTO ABUTATEIS C

MOJIBOIOM TEIUIOTHI MPU P = const MPU OJUHAKOBBIX CTEMEHSIX CKATHA € W IPHU OJWHAKOBBIX CTETEHSIX

pacumpenus p. [lpeacraButs mukisl B T-S nuarpamme.

6 | - KOJUIOKBUYM TI0 Ompenenuts Tepmuaeckuii KITJI nmeansaoro nmukina I'TY, paboraromeii ¢ TOIBOAOM TEIIOTHI IPH P = IK-2:
pasneny const, a Takxe Tepmuueckuii KI1/I neficTBUTENHHOTO IIUKIIA, T.€. C YIETOM HEOOPATHMOCTH MPOIECCOB WA-TIK-2.1
«ITapameTpsl u pacuIipeHus 1 cxKaTusl B TypOWHE U KOMIIpeccope, eciii BHyTpeHHue oTHocuTenbHble KITJI TypOuHbI 1 NA-TIK-2.2
XapaKTePUCTUKH komImpeccopa 1oit = 0,88 u noik = 0,85. J{1s 370l ycTaHOBKHM M3BECTHO, uTO t1 =20 C, cTeneHb WI-T1IK-2.3
I'TY nlII'Y» TOBBILICHHS JaBIEHUs B KOMIpeccope 3 = 6; Temmeparypa rasa nepes Typounoii t3 = 900 C. Padouee teno | U-IIK-2.5

— BO3/yX, TEINIOEMKOCTh €r0 ITOCTOsSHHA, MToKa3aTelb aauadatsl Kk = 1,4. [IpencraButh 1ukisl B T-S TIK-3:
JuarpamMMe. NA-TIK-3.1
CpaBuuthb padoty u repmuueckuii KITJI nuknos ['TY ¢ moaBoaoM TEIIOTHI P p = const ¥ v = const 1o

CJICIYFOIIMM JIaHHBIM: Ha4aJIbHOE COCTOSIHHE BO3/yXa B 000X IuKiIax paBHo P1 =1 6ap utl =27 C,

CTETICHH CKAaTHS B 00OWX IMKJIaX PaBHBI 6, 11 000WX IUKIIOB YCTAHOBJICHBI OJJUHAKOBBIE TIPEACITEHBIC

temnepatypsl, paBable 1300 C. Onpenenuts momHocT ['TY, paboTtaroniux no o0ouM IUKIaM MPH pacxone

ternothl 120000 xJx/Mun. O6a nukiia npeacraButh B P-v u T-S nuarpammax.

7 | - KOJUIOKBHYM I10 OnpenenuTts TeMITEpaTyphl BCeX TOYEeK TeopeTndeckoro nukia ['TY ¢ mogBoaoM TeIoTH IIpH p = const u IK-2:
paszaeny uukia ['TY ¢ npenensHOil perenepauueid, a Taxoxe KIIJI 3Tux nukios, eciau u3BectHo, uto t1 =30 C, UJI-T1K-2.1
«ITapameTpsl u CTETICHb MTOBBIIIICHNS JaBiieHus B komrpeccope f = P2/ P1 = 6, Temmieparypa ra3oB nepes TypOuHOM t3 = WA-TIK-2.2
XapaKTEPUCTUKHU 850 C. Pabouee Tenno — BO3ayX, TEINIOEMKOCTh €ro MOCTOsIHHA. [IpeIcTaBUTh CXeMbl YCTaHOBOK U IIMKJIBI B WA-TIK-2.3
ITY ulll'y» T-S nuarpamme. NA-TIK-2.5

MK-3:
I'TY pabotaeT 1Mo MHKITy ¢ TIOJIBOJIOM TEIIOTHI IpH p = const. HaganmpHOE cocTosiHMe BO3AyXa W-TIK-3.1

onpenensercs papienneM P1 = 1,1 6ap u Tremneparypoii t1 = 30 C. JlaBieHne B kamepe cropaHusi papHo P2
= P3 = 6 6ap; creneHp NpeaBapUTENBHOTO paciupenns p = 2,0; KOJTMYecTBO MoABOANMOH TerioTs 800
kJIx, a pacxox raza Gs = 1 kr/c. Onpenenutb Tepmudeckuii KIT/] nukiia, KOJIM4ecTBO OTBOIUMON TEIUIOTHI,
napaMeTphl padodero Texa BO BCEX TOUYKaX IUKIIA U TeopeTndeckyro MomHocth ['TY. Iukn npeacraBute P-
v u T-S nuarpammax.
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8 | - KoHTpOIBHAS KoHTposbHas paboTa COCTOUT U3 IBYX YacTel — MPaKTUUECKO# (KOUTOKBUYM (paszaen 2)) u teopernyeckoi | [MK-2:
pabota 1o pa3zaeiny (yctHsrit ompoc (pasaen 2)). B npakTuueckoit yacTH He0OXO0AUMO PEIIMTh 3a/1a4y [0 PacyeTy OJHOTO U3 NA-TIK-2.1
«KoMOuHMpOBaHHBIE | MHKIOB ra3oTypOWHHON yCTaHOBKH. B TeopeTndeckoit yacTi He0OXOJUMO OTBETUTH Ha YETHIpE BOTIPOCA. WUA-TIK-2.2
ycraHoBku TOC» NJ-TIK-2.3
UA-TIK-2.5
IK-3:
NJA-TIK-3.1
9 | - KoHTpOJBHAS TIO KoHTposbHas paboTa COCTOUT U3 IBYX YacTel — MpaKTUUeCcKOi (KoUIoKBUyM (paszaen 3)) u teopernyeckoin | [TK-2:
paszerny (yerHsrit ompoc (paszaen 3)). B mpakTudeckoii 4acTi HEOOXOAUMO PEIIUTh 33/1a4y 10 PacueTy OAHOTO U3 NA-TIK-2.1
«[Tapamerpsl u LIUKJIOB ra30TypOMHHON yCTaHOBKH. B TeopeTnueckoi yacTu He0OXOANMO OTBETUThH Ha YETHIPE BOMPOCA. NA-TIK-2.2
XapaKTepUCTUKH NA-TIK-2.3
ITY uIlll'Y» NA-TIK-2.5
[K-3:
NA-TIK-3.1
10 | - MuHAMBUAYAIEHOE NunuBuayansHOE JOMaITHee 3aJaHue mpeaycMaTpuBaeT pacueT onHokoHTypHo# IIT'Y-KY cormacHo TIK-2:
JIOMAITHee 3a/1aHne cxeme: WA-TIK-2.1
o pas3zeny NA-TIK-2.2
«KoMOuHMpOBaHHEIE NA-TIK-2.3
yctanoBku TOC» WA-TIK-2.5
IK-3:

WJI-TIK-3.1
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Pacuer nenuTcs Ha Tpu 3Tamna: pacyeT ra3oBoH TYpOHHBI, pacyeT KOTJIa YTHIN3aTOpa, pacueT NapoBoOi
TypOUHBI, pacueT TEXHUKO-3KOHOMUYeckuX nokazareneit [1I'Y-KY. 3agaun pacuera: onpeaenuts KI1J]
ra3oBOi TypOMHBI, pacxoj ra3a Ha BBIXJIOIE ra30BOH TypOMHBI, PacX0j TOIUIMBA, TEMIIEpaTypy Irasa 3a
ra3zoBoii Typounoii, KI1/] kotna yrunmuzaTopa, MOIIIHOCTH MTAPOBOH TypOMHBI, a0COTIOTHBIN SNIEKTPHYECKUI
KII/] mapotyp6unHO#t ycTaHOBKH, abcomoTHbIH anekTpudeckuii KII/] TII'Y-KY. Taxxe, mo JaHHBIM
pacueTta, HeoOxoauMo noctpouTts QT-TuarpaMMy KoTiia yTHIH3aTOpa 1 KOMOMHHPOBAHHBIN MapOTa3oBhIi
UKL

OCHOBHBIE HCXOJTHBIC JIaHHBIC JJIs pacueTa: — MonrHocTh ra3oBoit TypouHbl Nrt=60...150 MBT. — CTenens
noBbleHNd gasieHus n=10...28. — Temneparypa ra3os nosue kamepsl cropanus T3=1300...1500 °K. —
TonnuBo — NpUPOAHBIN ra3, TU3eNbHOE TOIUINBO. — JlaBeHue napa 3a kotioM p0=4...4,5 Mlla — Henores
Ha BbIxoJie u3 KoTia 6t0=20...40 °C — Henorpes B nuH4-TOuKe &ts= 6...8 °C — BHyTpeHHMi
otHocuTenbHbIN KI1JI mapoBo#t Typounsl noi= 0,80...0,85 — JlaBnenue B koHyencatope pk=3...5 klla
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OCHOBHBIC HCXOJTHBIC JIAHHBIC PACIIPEACISIFOTCS COTIIACHO BapUaHTaM U MIPEJCTABIICHBI B Tabaumax 1 u 2.
JlonosHUTEIBHBIE JaHHBIE JIJIS pacyeTa MPUHUMAIOTCA CaMOCTOATENIBHO UCXOS U3 PEKOMEHAAINH,
U3JI0KCHHBIX B METOJUYECKUX YKA3AHUSX.

Tabnuna 1. Ucxonusle JaHHBIE.

X# Nn k14 T_} Pa Y* ﬁtu ﬁt, Nai Px
- MBm - “K Miia - °C °C - klla
1 60 28 1300 4 1 2 (] 0,80 3
2 70 26 1322 4.5 2 20 (] 0,80 3
3 RO 24 1344 4 3 25 (] 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
o 110 18 1411 4,5 o 30 7 0,82 4
7 120 16 1433 4 7 35 7 0,82 5
B 130 14 1456 4,5 B 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

* — BapHaHT ONpeIeNsIeTcs 1o ABYM nocieaHuM nudpam (XY) HoMepa 3a4eTHON KHUKKH CTYACHTA.
Tabimna 2. cxoauble JaHHBIE.

XY Bua ronunea
00-50 PHPOAHEL a3
51-99 AU3eNbHOS TOILIHBO

Pexomenmanuu k BeinoJiHeHHI0. MeToauka u3noxena B nocooun Koosuikua M.B. ["a3oBbie TypOUHBI 1
KOMOMHHPOBaHHbBIE SHEpreTHUecKre ycTaHoBKU. (OOpaTtuTech Ha Kadeapy AJsl MOJyUYeHUs JIeKTPOHHOTO
BapHaHTa)

1. Pacuer razoBoii TypOunsl (I'T). Pacuer Benercs mo pazneny 1.3. PacueT xapakreprcTuk
onHOKoMIIpeccopHBIX ['TY mpocToro nukia Ha pexxuMe HOMHUHAIbHOM MotiHOCcTH. Heo0xoanmo
onpexaenuts KIIJ] I'T, pacxon ra3a na Beixione I'T (1o MeTouke pacxo raza MOXHO IPUHAT Kak GB-
(1+gt)) m Temmneparypy ra3a Ha Beixjone I'T. Takke HE06X0IUMO yCIIOBHO IOCTPOUTH IUKJ bpaiiToHa 1Mo
nanaeiM pacuera. BAXXHO: ko3hdurmenT gr, KOTOpbli IpHHAMAETCS B pacyeTe, He00X0IUMO YTOUYHHTh
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1ocJie IpOBECHHS pacueTa, eClId 3HaYCHUS pacXosaTcs Ooee yeM Ha 2% Heo0X0IUMO ClIeNnaTh MepecueT ¢
YTOYHEHHBIM 3HaUeHHEeM (cM. pazzgen 1.3.4).

2. Pacyer xotia yrummsaropa (KY) u maposoii Typounsr (I1T). Pacuer Benercs no pazneny 2.3.2
Yrumnzaunonssie [1I'Y u 2.3.2.2. Pacuer temnoBoii cxemsl ogqHokoHTYpHOU 1Y McxonHble qaHHbBIE 11O
ra3oBoil TypOWHe JUIsl JAHHOTO dTarna pacuéra, Takue Kak pacxon rasa nocie ['T u Temneparypa razos mocie
I'T 1 TemmoeMKOCTE Ta30B, OepyTCs U3 MpeapIayIero pacyera. Heo6xoanMo onpenenuTs, MOITHOCTh
napoBoit Typouns! (I17T), abcomrotasiit anexTprudeckuii KI1/] maporyp6unnoit ycranosku (I1TVY), KITJ
KOTJa yTuin3aropa. Taxke HeoOX0ANMO yCIOBHO OCTPOUTH UK PeHKHHA 10 JaHHBIM pacueTa.
MoHOCTh TYpOHHBI ONpENeNsIeTCs Kak MPOU3BeIeHIE PacXo/1a apa 1 TeIuIonepenaia:
Nror=DO0-HOnoi 1M 3. Pacder TeXHUKO-7KOHOMUYECKHX TIoKa3aTeneil. HeoOxoamMo BRIHECTH B 3TOT
paznen momHocth I'T, KT/ I'T, Pacxon Torumsa, MmoniHocts [1T, abcomoTHbiii anekrpudeckuid KIT/ [TV,
Paccuurats abcomotHbii anekrpuueckuid KITJ [IT'Y: nury= (NrT+Nnt)/Qxe BAYXKHO: Qkc=Q
paccuuThIBaeTCs B mepBoM dTare (cM. pazgen 1.3.2). Takke HE0OXOAUMO YCIOBHO MTOCTPOUTH
COBMeEUIEHHBIN NUKI bpaliTona PeHKHHA IO TaHHBIM pacyeTa.

11

- naboparopHas
pabota 1o Teme
«CocrosiHue u
HaIpPaBJICHUSA
COBCPIICHCTBOBAHUA
SHEPTreTHUECKOTO
Oayranca u
aneKkTpuUKauy B
Poccuny»

1. KakoBo Tekyliee COCTOsSHIE PHEPreTHYecKoro Oananca B Poccun U Kakre OCHOBHBIE ICTOUHHKH
SHEPTHUH UCIIONIB3YIOTCS?

2. Kaxue KOHKpETHbIE MEpbl MPUHUMAIOTCS IS COBEPLICHCTBOBAHUS SHEPI€THUECKOr0 OanaHca B
Poccun?

3. KaxoBbI mepcneKTHBEI pa3BUTHSI BO30OHOBIISIEMBIX HCTOUHUKOB dHepruu (BUD) B Poccum u kakne
MPOTPaMMBbl OJIEPKKHU CYILIECTBYIOT?

4. Kak sneprerndeckuii 6ananc B Poccun BIMseT Ha 3KOJIOTHYECKYI0O OOCTAHOBKY U KaKHe MephI
MPEINPUHUMAIOTCS JJIsl CHUOKEHUSI HETraTHBHOTO BIMSIHUS ?

5. Kakas poib snexTpuuKaluy UrpaeT B COBEPIICHCTBOBAHUH dHEpreTuueckoro 6ananca B Poccuu n
KaKHe OTpaciii HanboJee aKTUBHO AEKTPUPUIHUPYIOTCS?

6. Kaxkue npenmyiiecTsa eKTpUUKANHA CEKTOPOB SKOHOMHKH U TPAHCIIOPTA MOTYT OBIThH
nocTurayTsl B Poccnn?

7. KaxoBbl OCHOBHBIE ITPOOJIEMBI U IPETISITCTBHSL, C KOTOPBIMH CTaJKUBaeTcsi Poccus npu
COBEPILICHCTBOBAHUH SHEPTETHUECKOro OaniaHca U 3IeKTpuduKaun?

8. Kaxkue WHHOBAIIMOHHBIE TEXHOJIOTUHU H PEIICHUS IPUMEHSIOTCS B Poccuu 171si cCOBepIIEHCTBOBAHHS
SHEPreTHUECKOro OanaHca u 3JIeKTpUPHUKaLNU?

9. Kakue nepcreKTHBHBIC HAIIPABICHUS Pa3BUTHS SPHEPreTHYECKOro cektopa B Poccun MoryT
CHOCOOCTBOBATH YIIYUIICHHUIO SHEPTETHUECKOro Oananca?

10. KakoBsl 11anbl 1 1ieu Poccuu B 001aCTH COBEPIICHCTBOBAHUS YHEPIeTUYECKOr0 OajlaHca U

TIK-2:

WI-TIK-2.1
WNJI-TIK-2.2
WNI-TIK-2.3
NJI-TIK-2.5
TIK-3:

WJI-TIK-3.1
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anexTpuduKanyy Ha Oyayee?

12 | - nabopaTopnas 1. KakoBo Tekymiee COCTOSHHE YHEPreTHIeCcKoro dananca B Poccun 1 kakue OCHOBHBIE HCTOYHHUKH [K-2:
pabota 1o Teme SHEPTHUU UCTIONB3YIOTCS? NA-TIK-2.1
«CocrosiHHE U 2. Kakue HanpaBICHHs COBEPIICHCTBOBAHHUS SHEPIeTHUECKOTo OaaHca IpeaararoTes A WUA-TIK-2.2
HanpaBJIeHUA obecrevyeHuns1 yCTOMIMUBOTO pa3BuTus B Poccun? WUA-TIK-2.3
COBEPILEHCTBOBAHUS 3. Kaxas ponb sanexktpudukauy UrpaeT B COBEPIICHCTBOBAHUY dHepreTudeckoro 6ananca B Poccun? | U-T1K-2.5
SHEPTEeTHYECKOTO 4. Kaxkue cekTopsl 5KOHOMHUKH B Poccnu nMeroT HanOombInuii moTeHIHa 1J1s 3JeKTprUQHUKanuu? [K-3:
Oaanca u 5. Kakwue npenmymiecTsa 3neKTpH(PUKAIHA CEKTOPOB SKOHOMUKH U TPAHCTIOPTA MOTYT OBITh WUA-TIK-3.1
aneKTpurUKauy B JOCTUTHYTHI B Poccun?

Poccumny 6. Kakue TeXHONIOTHY U pPelIeHUs UCIONB3YIOTCS IS SNeKTpUUKannu Tpancnopra B Poccun?

7. KakoBBI IepPCIIeKTHBHI PA3BUTHS BO30OHOBIIIEMBIX NCTOYHNKOB dHeprun (BHUJ) B Poccuu n nx
BIIMSIHHE HA DHEpreTUdecknuii 6amanc?

8. Kaxkue Mepbl U perynupoBaHus MPUHUMAIOTCA B Poccuu At CTUMYHPOBAHHS Pa3BUTHUS
SHEPTeTHYECKOTO DallaHca U NMEKTPUPUKAIIH?

9. KaxoBbI BBI30BBI U IPEISITCTBHSL, C KOTOPBIMH CTalKuBaeTcsi Poccus B mpouecce
COBEPILECHCTBOBAHUS SHEPTETUUECKOT0 OaaHca U eKTpUPHUKAIN?

10. Kakue nmpumepsl YCHEIIHOM MeKTpr(UKAIIK U TOCTHKEHHSI B 00JIACTH DHEPTreTHIECKOro OanaHca
MO>KHO MIPUBECTH U3 onbiTa Poccun?

13 | - naboparopHas 1. UYro Takoe ra3oTypOMHHAS yCTAaHOBKA M KaK OHa paboraeT? IK-2:
pabora o Teme 2. KaxoBbl OCHOBHBIE KOMIIOHEHTHI Ta30TYPOMHHON YCTAHOBKH U MX (QYHKIUH? UA-TIK-2.1
«["a3oTypOuHHBIE 3. Kakue npenmymiecTBa UMEIOT ra30TypOMHHbIE YCTAHOBKHU TI0 CPABHEHUIO C APYTHMMHU TUIIAMH NA-TIK-2.2
YCTaHOBKI» SHEPreTUYECKUX YCTAHOBOK? NA-TIK-2.3

4. Kaxue 0CHOBHbIE BH/IbI TOIIJIMBA MOTYT MCIIOJIb30BATHCS B ra30TYpOMHHBIX YCTaHOBKAx? UA-TIK-2.5
5. Kakue dakropsl BIUsIOT Ha ) (HEKTUBHOCTD PadOTHI ra30TypOUHHON YCTaHOBKH? MK-3:
6. Kakum 00pa3oM OCyIIECTBISETCS PEryTNPOBaHUE MOIIHOCTH U CKOPOCTH BPAaIlleHHS NA-TIK-3.1
ra3oTypOMHHOMN YCTaHOBKU?
7. Kakue npuMeHeHUs] UMEIOT ra30TypOMHHBIE YCTAHOBKY B MPOMBIIIIICHHOCTH M SHEPTETHKE?
8. KaxoBbl OCHOBHBIE ITPOOIIEMBI, C KOTOPBIMH MOXKET CTOJIKHYTHCS Ta30TypOMHHAs yCTaHOBKA, M KaK
OHHU MOT'YT OBITb PELICHbI?
9. Kakwue TpeOoBaHMsI K 9KOJOTHYECKON O0€30MaCHOCTH COOIIOAAI0TCS MIPH IKCILTyaTaluu
ra3oTypOUHHBIX YCTAaHOBOK?
10. Kakue HOBBIE TEXHOJIOTHYECKHE Pa3paObOTKH U TEHACHIIMK HaOMI0JAI0TCs B 00J1acTH

ra30TypOMHHBIX YCTAHOBOK?
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14 | Pedepar no pasmemny 1. OcHoBHBIE MapaMeTpPhl U XapaKTEPUCTUKU Ta30TYpOMHHON YCTaHOBKH: MomHoCTh, KT/, yaensubrit | T1K-2:
«ITapameTtpsl u pacxo/ TOILIUBaA. NA-TIK-2.1
XapaKTepUCTUKU 2. BiusHHe mapamMeTpoB CKATUS U PACIIMPEHUS Ha paboOTy ra30TypOHMHHON YCTaHOBKH. WUA-TIK-2.2
I'TY ulll'Y» 3. 3aBucumoctb 3pHeKTHBHOCTH PaOOTHI Ta30TYPOMHHON YCTAHOBKH OT TeMIIeparypsl raza Ha Beixoge | UJI-TTK-2.3
13 TOPEJIKU. UA-TIK-2.5
4. BapuaHTbI cXeM Ia30TypOMHHBIX YCTAHOBOK: IPOCTAsl, C PETEHEPATUBHBIM HAIPEBOM BO31YyXa, C IK-3:
HWHTEpPKaMEPHBIM OXJIAXJECHUEM U JIp. WUA-TIK-3.1
5. BnusiHHNE UCTIONB30BaHMs PEreHEPATHBHOTO HArpeBa Bo3ayxa Ha 3 (QeKTHBHOCTh U 5KOHOMHUYHOCTh
paboThI Ta30TYPOMHHON YCTaHOBKH.
6. Ponb ypoBHS MEXaHWYECKOH MOATOTOBKHM BO3YyXa B XapaKTEPUCTHKAX ra30TypONHHON yCTaHOBKH.
7. TlapaMeTpsl U XapaKTEepUCTUKU MAPOra30BOi yCTaHOBKHU: MoIHOCTh, KI1/, yaensHbI pacxon
TOIINBA, YPOBEHb MEXaHUUECKOH MOATOTOBKH BO3/yXa.
8. BunusiHHe napamMeTpoB IeperpeBa U MOBHILICHHOTO JaBICHHS Ha padoTy Mapora3oBoil yCTaHOBKH.
9. Onrummsanus napametrpoB ['TY u III'Y mis nocTimkeHns HAMTYyYIINX XapaKTEePUCTHK H
9KOHOMHYECKOH (D (HEKTUBHOCTH.
10. TenneHuMyu U HampaBJICHHUS COBEPILICHCTBOBAHUS [1aPaMETPOB U XapaKTEePUCTHK Ia30TYpPOHHHBIX U
[apora3oBbIX YCTAHOBOK B COBPEMEHHOM SHEPIreTHKE.
11. OcHoBHBIE MapaMeTPhl U XapaKTEPUCTUKU Ta30TypOrHHON ycTaHoBKH (['TY) u ux BiausHUE HA
3¢ HEeKTUBHOCTH PabOTHI.
12. Pacuer u onpenenenue TemioBoi MomHocty I'TY u ero B3anMocBs3b ¢ mapaMeTpamMu padoyero
Tena.
13. Bnusaue mapametpoB paboyero tena Ha 3QpPeKTHBHOCTh PabOThI Ta30TYPOMHHOM YCTAHOBKH.
14. Ananu3 mapaMeTpoB CrOpaHUs U UX BIUsHHUE Ha padoty I'TY.
15. Xapakrepuctuku napora3oBoit ycranoBku (I1I'Y) 1 ux BnusiHHE Ha TPOU3BOAUTEILHOCTD U
3KOHOMUYHOCTb.
16. Ontumu3zanus napametpos [1T'Y jiist moBbIeHUs TEMTOBOH 3¢ ()EKTUBHOCTH.
17. BausiHe mapaMeTpoB TOIUIMBA Ha padoTy U xapaktepuctuku I'TY u [II'Y.
18. OcoGennoctu pabotsl u xapakrepuctuku ['TY u [II'Y npu nepeMeHHBIX Harpy3Kax.
19. Ananu3 BO3IYIIHOTO ITyTH H €r0 BIUSHHUE HA TapaMeTpbl U ipou3BoauTebHOCTS [ TY u [TV,
20. TexHonmoruyecKue peHIeHUsl 1 HHHOBALIMY [UIS YIy4LIeHNs TapaMeTpoB U XapakrepucTuk ['TY u
Iry.
21. OcHOBHBIE TApaMETPhI U XapaKTEPUCTHKH Ta30TYPOMHHOW yCTAaHOBKH.
22. BiusHue napamMeTpoB Bo3ayxa Ha paboTy ra3oTypOMHHOM yCTaHOBKH.
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24. AHanu3 XapaKTepHCTHK M IApaMeTPOB IMapora3oBOW YCTAHOBKH.

25. Ponp cTeneHu MOBHIIICHUS AaBICHUS B paboTe Mapora3oBoil yCTaHOBKH.

26. BnmsHue moka3arens n30bITKa BO3yXa Ha pabOTy Mapora3oBoi yCTaHOBKH.
YCTAHOBKH.

MapoBON yCTAHOBKH.

IIaPOBOH YCTaHOBKE.

23. 3aBucuMocTh 3()(HEKTUBHOCTH Ta30TYpPOMHHON YCTAHOBKH OT TEMIIEPATyPhI CoKATHS.

27. V3yuyeHne napaMeTpoB U XapaKTEPUCTUK KOMOMHUPOBAHHOMN T'a30BO-1aPOBOI YCTAHOBKH.
28. Poib 3 PeKTUBHOCTH BHEIIHETO CrOPaHHUs B pab0Te KOMOMHMPOBAHHOM ra30BO-I1apOBO

29. BausgHue nokasaTens HCIOIL30BaHMUs TOIUIMBA Ha 3(1)(1)CKTI/IBHOCTI) KOM6I/IHI/IPOB3HHOI>1 ra3oBO-

AHanu3 napamMeTpoB U XapaKTEPUCTHK YTHIM3ALUOHHOTO KOTIa B KOMOMHUPOBAHHOI ra3oBo-

5.2. Kpurepun

, IIKaJIbI OICHHUBAHUS TCKYIICTO KOHTPOJIA YCIICBACMOCTH:

HanmeHoBaHHe

OLIEHOYHOI'0 IIxajanl olleHHUBaAHUSA

cpeacrBa
(KOETHOHBHO Kpurtepun oueHuBanus
p 100-0anpHaR IsarnoanabpHas
OII€HOYHOI'0
cHcTremMa cHcTeMa
MeponpHuATHS)
OTBET YUEHHUKA MOJIHbINA, CAMOCTOSITENbHBIN, TPABUIIbHBIN, U3JI0KEH JIUTEPATYPHBIM 5

YcTHbIN onpoc

SI3BIKOM B OTIPENIETIEHHON JIOTHYECKOH MMOCIIEJ0BATENBHOCTH, PACCKA3 COMPOBOKAAECTCS
HOBBIMH IIPUMEPaMHU; ydaluiics oOHapyX1BaeT BEpHOE MOHUMaHUE GU3NUECKON
CYUTHOCTH pacCMaTpUBAEMBbIX ABJIEHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JaeT
TOYHOE ONpE/IeNIEHUE U UCTOIKOBAHNE OCHOBHBIX MOHITHUN, 3aKOHOB, TEOPHIA,
MIPaBUIBHOE OTpeaesieHne GU3NUECKUX BETUUNH, X SIMHHI U CIIOCOO0B N3MEPEHMS;
yualuiica yMeeT IpUMEHUTh 3HaHUA B HOBOW CUTYaIllH MPH BHITOIHEHUN
MPaKTHYECKUX 3a/IaHUH, 3HAET OCHOBHBIE TIOHATHUS M YMEET OIEPUPOBATh MU TIPH
pelIeHnH 33/1a4, IPABMUIIBHO BBIMIOJHSIET YEPTEXKH, CXEMBI U TpauKH, COMyTCTBYOIIUE
OTBETY; MOXET YCTAHOBUTH CBA3b MEXAY U3yUacMbIM U paHEe U3YUEHHBIM MaTepHUaIoM
o Kypcy GU3UKH, a TAKIKE C MATEPUAIOM, YCBOCHHBIM IIPH U3yYSHUU JIPYTUX
MIPEIMETOB;
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HaumeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IIxanabl oeHUBAHUSA

100-0aapHaR
cHcTeMa

IIaTu6anabHas
cucTreMa

OTBET YIOBIIETBOPSIET OCHOBHBIM TPeOOBAaHUSIM K OTBETY Ha OLIEHKY "5", HO COACPKUT
HETOYHOCTH B U3JI0KEHUH (DAKTOB, ONIpeieICHUH, IOHATHUH, O0BSICHEHHH B3aUMOCBSI3€il,
BBIBOJAX U PELICHUH 33aJa4, HETOYHOCTH JIETKO MCIPABJIAIOTCS IPH OTBETE HA
JOTIOJTHUTENIbHBIE BOMPOCHI; YUaIUICs HE UCIOJBb3YeT COOCTBEHHBIN IJIaH OTBETA,
3aTpyaHseTCs B IPUBEIEHUN HOBBIX IIPUMEPOB, U IPUMEHEHUH 3HAaHUN B HOBOM
CUTYyalLluH, C1a00 UCIIONIb3YET CBS3H C paHee N3yUCHHBIM MAaTEPUAIOM U C MaTEPHAJIOM,
YCBOEHHBIM IIPU U3YUCHUH IPYTUX MPEIMETOB.

4

OoJbIIas 4YacTh OTBETA YAOBJIETBOPSCT TPeOOBaHUSAM K OTBETY Ha OICHKY "4", HO B
oTBeTe 00HAPYKUBAIOTCS OTAEIbHBIE IPOOEIIBl, HE MPEISITCTBYIONINE AaIbHEHIIEMY
YCBOEHHIO ITPOTPAaMMHOI'0 MAaTEPUaIIa; YHalIUHACs OOHAPYKUBAET IOHUMAaHUE YIeOHOTO
MaTepuaa Mpyu HeI0CTaTOYHOM MOJHOTE YCBOEHHUS MOHITUI WU
HEMOCJe10BaTeIbHOCTH U3JI0KEHN MaTepuaa, yMeeT IPUMEHSTh NOJy4eHHbIE 3HAHUS
IIPU PEIIEHUH MIPOCTHIX 3a/1a4 C UCIOJIb30BAHUEM T'OTOBBIX (hOPMYJI, HO 3aTPyIHIETCS
TIPH PEIICHUHN Ka9eCTBEHHBIX 3a/1a4 M 33724, TpeOyIonmx npeodpa3oBanus GopMyil.

OTBET HEMPABWILHEIH, IOKAa3bIBACT HE3HAHUE OCHOBHBIX MTOHATHH, HETIOHUMAaHNE
M3YYEHHBIX 3aKOHOMEPHOCTEH U B3aUMOCBsI3eH, HEyMEHHE PaboTaTh C YUCOHUKOM,
penaTh KOJIMYeCTBEHHBIC W KAYeCTBEHHBIC 3aJ[aui; YYaIl[UiiCsl He OBIIAJeN OCHOBHBIMHU
3HAHUSMHU U YMCHHUSIMH B COOTBETCTBHH C TPEOOBAHUSIMU IPOTPAMMBI.

Konnoksuym

c/ieiaH MePeBO/] €AMHUI] BcexX pusnueckux BesimduH B «CH», Bce HE0OX0IMMbIC JaHHBIC
3aHECEHBI B yCIIOBYE, IPABUIHLHO BHIMTOJIHEHBI YEPTEXKU, CXEMBI, TPapUKH, PUCYHKH,
COIIYTCTBYIOILIME PELICHUIO 33/1a4, CAEIaHa IPOBEPKA [0 HAMMEHOBAHUAM, IPABUIBHO
MPOBEJICHBl MATEMATUYECKHUE PACUEThI U JaH MOJIHBIA OTBET; HAa KAYECTBEHHbBIEC U
TEOPETUYECKUE BOIIPOCHI JIaH MOJIHBIN, UCUEPIIBIBAIOLIUNA OTBET JUTEPATYPHBIM SI3bIKOM
B OIPENEIICHHOM JIOTMYECKOM NOCIEA0BATENbHOCTH, YUALIUNUCS IPUBOIUT HOBBIE
MPUMEPBHI, yCTAaHABIIMBAET CBSA3b MEXK/y U3yHa€MbIM U paHEe U3YUYEHHbIM MaTepUAIOM
0 Kypcy (HU3MKH, a TAKKE C MATEPHAIOM, YCBOCHHBIM MPH M3YYCHHUU APYTUX
MPEeIMETOB, yMEET IPUMEHHUTH 3HAHUS B HOBOUM CUTYyallUy; Yy4Yarluics 00OHapyKUBAET
BEpHOE IOHUMaHUE (PH3UUECKOM CYIIHOCTH PACCMATPUBAEMBIX SIBIICHUH H
3aKOHOMEPHOCTEU, 3aKOHOB 1 TEOPHH, JA€T TOUHOE ONPEICIICHUE U UCTOJIKOBAHUE
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HaumeHoBanne
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IIxanabl oeHUBAHUSA

100-0aapHaR
cHcTeMa

IIaTu6anabHas
cucTreMa

OCHOBHBIX HOHSITI/II‘/JI, 3aKOHOB, Teopnﬁ, a TaK)K€ NNPaBUJIBHOC ONPCACIICHUC (1)I/I3I/I‘lCCKI/IX
BCIIMYHMH, UX CIUHUI] U CITI0c000B HN3MCPCHU.

paboTa BBITIOTHEHA ITOTHOCTHIO Wi He MeHee 4eM Ha 80 % oT oObema 3a1aHus, HO B
Hell UMEIOTCS HeIOYeThl U HeCylIeCTBEHHbIC OIIMOKY; OTBET Ha KaueCTBEHHBIE U
TEOpPETUYECKUE BOMPOCHI YIOBIETBOPSIET BBILICTIEPEUNCICHHBIM TPeOOBaHUIM, HO
COJIEP)KUT HETOYHOCTH B M3JNOKESHUU (DAKTOB, OTPEACIICHIH, TOHATHH, 0ObICHEHUH
B3aMIMOCBSI3€H, BBIBOJAX M PEIICHUH 3a/1a4; YIAIIHUICS UCIIBITHIBAET TPYIHOCTH B
[IPUMEHEHUU 3HaHUH B HOBOM CUTYyalluy, HE B IOCTATOYHOM MEpE UCIOJIb3YET CBS3H C
paHee U3y4YeHHBIM MaTEePHAIOM M C MATEPUAIOM, YCBOCHHBIM TP U3YYEHUH IPYTHX
MIPEIMETOB.

paboTa BBINIOJIHEHA B OCHOBHOM BEPHO (00BEM BBITIOJIHEHHOMN YacTH COCTABIISET HE
MeHee 2/3 oT 001ero oo0beMa), Ho IOMYIICHbI CYIIECTBEHHBIE HETOYHOCTH; YJaIIUNCs
oOHapyXHMBaeT MOHUMaHKE YIeOHOT0 MaTepraa Mpyu HeTOCTATOYHOM MOTHOTE
YCBOCHHMS TIOHATHI U 3aKOHOMEPHOCTEH; yMEET MPUMEHSTH MOJTY4YCHHbIC 3HAHUS MPH
pELICHUH POCTHIX 3324 C KCIOIb30BAHUEM TOTOBBIX (hOPMYII, HO 3aTPYAHACTCS MPU
pELICHUH KaueCTBEHHBIX 33/1a4 U CIIOKHBIX KOJIMYECTBEHHBIX 3a71a4, TPEOYIOIINX
peoOpazoBaHus POpPMYIL.

paboTa B OCHOBHOM HE BBINOJIHEHA (00bEM BBINOJIHEHHON 4acTH MeHee 2/3 oT o0Iero
o0beMa 3aJIaHusl ); yUalluics MOKa3bIBaeT HE3HAHNE OCHOBHBIX TIOHATHH, HEIOHUMaHHUE
M3yUYCHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBSA3EH, HE YMEET pelliaTh KOJINISCTBEHHBIC U
Ka4yeCTBECHHBIC 33]1a4U.

JlaboparopHas pabora

J1:ab0paTopHas paboTa BBIIOJIHEHA B IIOJIHOM 00beMe C COOJTI0ICHIEM HE00X0IMMO
MMOCJICA0BAaTCIILHOCTHU IPOBEACHH ONIBITOB U UBMCPCHUU yqaumﬁca CaMOCTOATECIBHO U
paIMOHATILHO CMOHTHPOBAT HEOOX0IMMOE 000PYIOBAHHUE, BCE OMBITHI MPOBEN B
YCIOBUSX U PEXKUMAX, 00CCIICYNBAIOIINX ITOYICHUE TIPABUIBHBIX PE3YIbTATOB U
BBIBOJIOB; COOIOAAIT TpeOOBaHUS OE30ITaCHOCTH TPY/a; B OTUETE MPABIIIEHO U
AKKYpaTHO BBITIOJHUII BCE 3AIMCH, TaOIHUIIBI, PUCYHKH, YEPTEIKH, rpa(UKH, BEIYUCICHUS;
MTPABUJILHO BBITIOJTHUII aHAJIN3 TIOTPEITHOCTEH; MPaBUIILHO OMPEICIUIT LIENb OTbITA;
BBITTOJIHUIT pabOTy B ITOJTHOM 00beMe ¢ COOIII0IeHUEM HEOOX 0 IMOM
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MOCJIEeI0BAaTEILHOCTH MPOBEICHHS OTIBITOB U U3MEPEHUH; CAMOCTOATEIILHO U
paIoHaIbHO BRIOpA U MOATOTOBHII JIJIS OIBITa HEOOX0AUMOE 000PyAOBaHHUE, BCE
OTIBITHI MTPOBEI B YCIOBUAX U PEKUMAX, 00CCTICUNBAIONIUX TTOTYUCHHE PE3YJIbTATOB U
BBIBOZIOB C HAaUOOJbILEH TOYHOCTHIO; HAYYHO TPaMOTHO, IOTHYHO OIMUCall HAOIIOACHUS
1 c(hOpMYJTUPOBAI BEIBOJIBI U3 OMBITA. B Mpe/ICTaBIEHHOM OTUYETE MPABUIIBHO U
AKKypaTHO BBITIOJIHWII BCE 3aITUCH, TAOJIHUIBI, PUCYHKH, TPAQUKH, BHIYUCICHUS U CHIENIAN
BBIBOJIBI; MPOSIBIISIET OPTaHU3aIHOHHO-TPYAOBbIC YMEHHS (TIOACPKUBACT YHUCTOTY
pabouero MecTa 1 MopsI0K Ha CTOJIE, SKOHOMHO HCIIONB3YET PACXOAHBIE MAaTEPHAIBI).
SKCHEPUMEHT OCYIIECTBISACT MO TUIAHY C YUETOM TEXHUKU 0E30MaCHOCTH U MPABIT
paboTHI C MaTepraiaMi U 000PYTOBAaHHEM.

BBITIOJIHEHHE JIAOOPATOPHOM PabOTHI YJOBIETBOPSAET OCHOBHBIM TPEOOBAHHSM K OTBETY
Ha OIeHKY "5", HO yyaluiics JOMyCTHII HE0UEThl MK HETpyOble OIUOKH, HE
MOBJHSBILUE HA PE3YJIbTAThI BHIOIHEHHUS paOOThI; ONBIT IPOBOAMI B YCIOBUSX, HE
o0ecreYnBarOINX JOCTATOYHON TOYHOCTH N3MEPEHUI; WK ObIIO AOMYIIEHO ABA-TPU
HEJI04eTa; WX He 0oJiee OAHON HerpyOoi OIIMOKK U OJTHOTO HEJI0YETa, HITH
SKCHEPUMEHT MPOBEACH HE MOJIHOCTHIO; WJIM B OIIMCAHUM HAOJIOACHUH 13 OIbITa
JIONTYCTHJI HETOYHOCTH, BBIBOJIBI CJIENaJl HEIOJIHBIE.

pe3ysbTaT BBITIOJHEHHOH YacTh 1a00paTOpHON pabOTHl TAKOB, YTO MO3BOJISIET OTYYUTh
MPaBUIBHBIN BBIBOJI, HO B XO/I€ IPOBEICHHUSI OIBITA U U3MEPEHHUI OBLTH OITYIICHBI
OomKOKY; MPaBUJIBHO ONPEAEIHII LEb OMbITA; paboTy BBIIOIHSAET IPABUIBHO HE MEHEE
YeM HalloJIOBHHY, OJJHAKO 00BEM BBITIOIHEHHOH YacTH TaKOB, YTO MTO3BOJISIET HOIYYUTh
MPaBUIBHBIE PE3YIBTATHI U BBIBOJIBI TI0 OCHOBHBIM, IPUHIMITAAILHO BAYKHBIM 331a4aM
PpaboThL; WK TOI00P 000PYAOBaHUS, 00BEKTOB, MATEPHAJIOB, A TAK)KE PAOOTHI O
Haydaly OMbITa MPOBEJI C TOMOIIBIO YUUTENS; UM B X0J1€ IPOBEACHUS OIbITAa U
M3MEpEeHH OBLIH JOMYIIEHBI OIMOKH B ONTUCAHUN HAOII0ACHNH, (OPMYITHPOBAHUN
BBIBOJIOB; OITBIT IIPOBOJIMJICS B HEPAIMOHAIBHBIX YCIIOBUSX, YTO TIPUBEIIO K MOIYICHUIO
Pe3yAbTAaTOB C OOJIBILEH MOTrPEIHOCTHIO; MM B OTYETE OBLIM JOMYIIEHBI B O0LIEH
CIIO)KHOCTH He 6oJiee ABYX OMIMOOK (B 3aIMCAX €IMHHMII, H3MEPEHUAX, B BEIUNCIICHHUSX,
rpadukax, TabJIUIAX, CXeMax, U T.Jl.) He IPUHIMITHAIIBHOTO JUIsl JaHHOW paboThI
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XapakTepa, HO MOBIIUSABIINX Ha PE3yJIbTAT BBIMIOJHEHHUS;, IOMYCKAET IPyOyI0 OIMUOKY B
X0J1e PKCIIepuMeHTa (B 00BSICHEHUH, B 0(DOPMIICHHH PabOThI, B COOIIIOICHUH TTPABIIT
TEXHHUKHU 0€30IacHOCTH IpH paboTe ¢ MaTepuaiaMu 1 000pyI0BaHUEM ), KOTOPas
WCIIPABIISETCS 110 TPSOOBAHUIO YUUTEIIS.

pe3yIbTaThl BHIOTHEHUS T1ab0opaToOpHON pabOTHI HE TIO3BOJISIOT CAENaTh MPABUILHBINH
BBIBOJI, U3MEPEHUS, BBIYHCIICHNUS, HAOIIOACHHS IPON3BOIMINCH HEPABUIIEHO; HE
OIIPE/ICINII CAMOCTOSITEIIBHO IIEJTb OIBITA; BHITIOIHII PadOTy HE IMOJHOCTHIO, HE
MOJrOTOBWII HY’)KHOE 000pYZ0BaHHE U 0OBEM BHITIOTHEHHOW YacTH PadOThI He
MI03BOJISIET CAENATh MPABUILHBIX BHIBOJIOB; WIIM ONBITHI, H3MEPEHHS, BEIYUCICHUS,
HaOMIOACHNS IPONU3BOIIIINCH HENPABHIBHO; MM B X0JI€ Pa0OTHI U B OTYETE
06HaPY)KI/IJ]PICI> B COBOKYITHOCTHU BC€ HEAOCTATKH, OTMCUYCHHLIC B Tpe6OBaHI/I$IX K OIICHKE
"3"; nomyckaet JBe (4 Oosiee) rpyOble ONIMOKH B XOZ€ SKCIICPUMEHTA, B O0BACHCHUH, B
odopmireHUH paboTHI, B COOIOICHUH MTPABIII TEXHUKU 0€30MacCHOCTH MpH paboTe ¢
BEILIECTBAMH M 000PYIOBaHHEM, KOTOPbIE HE MOXKET UCIIPABUTD JIaXKe 110 TPEOOBAHHIO
YUUTEJISL.

[Ipumeyanus.

Bo Bcex cimydasx oleHKa CHUYKAeTCs, €ClId yUYEeHHK He cOOIoaaln TpeOOBaHUI TEXHUKH
0€30I1acHOCTH MPH MPOBEJICHAN dKCIIEPUMEHTa. B Tex ciryuasx, Korja yJanmncs
MOKa3aJl OPUTHMHANBHBIN TOAXO0/] K BBIIIOJIHEHHIO Pa0OTHI, HO B OTYETE COAEPKATCS
HE/IOCTATKH, OIICHKA 32 BHIMOJIHEHHE PaOOTHI, [0 YCMOTPEHHUIO YUUTENs, MOKET OBIThH
TTOBBIIICHA IO CPABHCHUIO C YKa3aHHBIMHW HOPMAaMM.

Pemenue 3amay
(3amaHuii)

OOyuaromuiicst JeMOHCTPUPYET I'PaMOTHOE PEILLICHHE BCEX 3aa4, UCII0Ib30BaHIE
MPaBHJIBHBIX METOJIOB PEIICHHUS ITPHU HE3HAUYUTEIBHBIX BHIYUCIUTEIBHBIX TOTPEITHOCTSIX
(apudmernyueckux onmmoOKax);

HpOZIeMOHCTpI/IPOBaHO HCIIOJIb30BAHUE MTPAaBUJIbHBIX METOAOB IIPH PCIICHUHU 3aJia4 IIpH
HaJINYUU CYHNICCTBCHHBIX omInOoK B 1-2 u3 HUX;

OOyuaromuiicst NCHONB3YET BEPHBIE METO/IBI PELICHHUS], HO IPABMIIbHBIE OTBETHI B
OOJBIIMHCTBE CIy4aeB (B TOM YHCIIE M3-3a apU(PMETHYECKUX OMNO0K) OTCYTCTBYIOT;
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O6y‘IaIOHII/IMCH HCIOJIb30BaHbl HEBEPHBIC METOABI PCHICHUA, OTCYTCTBYIOT BEPHBIC
OTBCTHI.

2

Konrtponbnas padota

CZIeJIaH MepeBoA eANHUI] BeeX (u3ndeckux BennduH B «CH», Bce He0OX0auMble JaHHBIE
3aHECEHBI B YCIOBUE, MPABUIILHO BBIITOTHEHBI YEPTEKH, CXEMBI, IPadUKH, PUCYHKH,
COILyTCTBYIOIIME PEIIECHUIO 3a]a4, cJieJlaHa IIPOBEPKa [10 HAUMEHOBAHUAM, [IPABUIIBHO
MIPOBEIECHBI MATEMATUYECKUE PACUCThI U 1aH MOJHBIN OTBET; Ha KAUECTBEHHBIC U
TEOPETUYECKHE BOIPOCHI JaH MOJHbIH, HCUEPIBIBAIOIINI OTBET JIUTEPATYPHBIM S3bIKOM
B OIIPENEJICHHON JIOTHYECKOH II0CIEN0BATEIBHOCTH, YYAIUNHCS IPUBOAUT HOBBIE
MIPUMEPBI, YCTAHABIMBAET CBA3b MEXKIY U3Y4aeMbIM U PaHEe U3YUYEHHBIM MaTepHAIOM
0 Kypcy (HU3UKH, a TAKXKE C MATEPUAIOM, YCBOCHHBIM NP U3yUYCHUH IPYTUX
MPEeIMETOB, yMEET MPUMEHUTH 3HAHUS B HOBOHM CUTYallMH; Yy4Yalluicsi OOHapyKUBaeT
BEpHOE MOHUMaHNe (PU3MYECKON CYITHOCTH PaCCMaTPUBAEMBbIX SIBJICHUH 1
3aKOHOMEPHOCTEMH, 3aKOHOB U TEOPHil, JaeT TOUHOE ONPEAETICHUE U HCTOJIKOBAHUE
OCHOBHBIX ITOHSTHUI, 3aKOHOB, TEOPHIA, a TAKKe IPAaBUIILHOE ONpeaeacHne GU3nIeckux
BEJIMYMH, MX €IUHMI] ¥ CIIOCOO0B H3MEPEHUSL.

5

paboTa BHITIOJIHEHA MTOJIHOCTHIO WM HE MeHee 4eM Ha 80 % oT oObeMa 3ajanus, HO B
HEll IMEIOTCS HeTOYEThl M HeCYIIECTBEHHbIC OMMHUOKH; OTBET HA KAUECTBEHHBIC U
TEOPECTUUCCKUEC BOIIPOCHI YIOBJICTBOPACT BBIICIICPCUUCIICHHBIM Tpe6OBaHI/I$IM, HO
COJICP)KUT HETOUYHOCTHU B U3JIOKECHUH (DAKTOB, ONPECIICHUM, TOHIATHUH, 00bSICHEHUH
B3aMMOCBsI3eH, BRIBOJIAX M PEIIICHUY 3a/1a4; YYal[HiCs UCITBITBIBACT TPYAHOCTH B
MPUMEHEHUH 3HAHUI B HOBOW CUTYyalllH, HE B JOCTATOUHON MePE UCTIONB3YET CBSI3U C
paHee U3yYEHHBIM MaTEPHAIIOM U C MAaTEPHUAIIOM, YCBOSHHBIM IIPU U3YYEHUH IPYTUX
MPEIMETOB.

paboTa BBITIOTHEHA B OCHOBHOM BEpPHO (00hEM BBHITIOTHEHHOW YacTH COCTaBIISET HE
MeHee 2/3 ot ob1iero oobema), Ho JIOMyIIeHbI CYIeCTBEHHBIE HETOYHOCTH; yUaIluics
0OHapyXHBaeT MOHUMaHNE Y4eOHOTO MaTepraia mpyu HEAOCTATOYHOMN TOJTHOTE
YCBOEHHS MIOHATHUH M 3aKOHOMEPHOCTEH; yMEEeT NPUMEHSTh TOIy4YeHHbIE 3HAHUS IPU
peLIeHUH TPOCTHIX 3a1ay C UCTIOJIB30BAaHUEM FOTOBBIX (JOPMYJI, HO 3aTPYAHSIETCS pU
pellleHNH Ka4eCTBEHHBIX 33124 M CIIOKHBIX KOJIMYECTBEHHBIX 32J1a4, TPEOYIOIIX
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npeoOpazoBaHus GopMyIIL.

paboTa B OCHOBHOM HE BHITIOJIHEHA (00bEM BBIIMOJIHEHHOW 4acTH MeHee 2/3 oT o0Iiero
o0beMa 3a/laHus ); yYaluics MOKa3bIBaeT HE3HAHNE OCHOBHBIX TIOHSATHH, HETOHUMaHUE
M3yUYCHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBS3EH, HE YMEET pellaTh KOJINISCTBEHHbIC U
KauyeCTBEHHBIE 3a0aUH.

NunuBuyansHoe
JIOMAIITHEE 3aaHue

Pabota BeImonHeHa NOMHOCTHIO. HeT ommboK B TOTHUECKUX paccyKICHUAX. Bo3MOkHO
HaJIYHe OJHOW HEeTOYHOCTH WJIH ONUCKH, HE SIBIISIONIUECS CIIEACTBHEM HE3HAHUS WU
HEMOHUMaHUs yueOHoro MaTeprana. OOyJaronuiics moKa3ai MOHbI 00beM 3HAHUH,
YMEHUI B OCBOEHUHU IIPOHJICHHBIX TEM U IPUMEHEHHE UX HA ITPAKTHUKE.

PaGora BhIMONIHEHA OTHOCTHIO, HO 0OOCHOBAHUI IIArOB PEIICHUS HEIOCTATOYHO.
Jlomymiena oHa ommOKa WK 1Ba-TPU HEJJ0UYETA.

Jorymensr 0osee 0IHOM OIMOKY MK OoJiee ABYX-TPEX HEIOUETOB.

PaGora BeIMTONTHEHA HE MTOHOCTHIO. JlOMyIIeHbI TPYObIe OINOKH.

PaGora He BhINOJIHEHA.

Pedepar

Bremonnenne pabotsl B cpok. [IpaBunsHoCcTh 0opmiieHust. CornacHo TpeOOBaHUSIM
I'OCT. CryneHT 3HaeT OCHOBHBIE TEPMUHBI, IPUMEHSAEMBbIE B COBPEMEHHBIX CUCTEMAaX
sHeprocoepexeHus Ha 0a3e HETPAAUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOUHHUKOB
SHEPTUU, TCOPETUUCCKUE OCHOBBI H 3aKOHOMEPHOCTH POM3BOICTBA BOJOPO/IA,
BO3MOXHBIC MEPCIICKTHBBI 1 OCHOBHBIC HAITPABJICHUS Pa3BUTHS DHEPrEeTHYESCKOMN
TEXHOJIOTHH Ha Oase HETPAAULIMOHHBIX U BO306HOBHH€MI)IX HNCTOYHHKOB SHCPIHH.
CryneHT 1eMOHCTPHUPYET YMEHHUE: TPUMEHSTh Pa3INdHbIe TIOIXOABI K aHAITU3Y
nocrapiieHHOW B Pedepare npoOnembl. CTyIeHT Biia/ieeT HaBEIKAMU CAMOCTOSTEIEHOTO
OBJIAJICHUS HOBBIMHU 3HAHUSIMU B O6HaCTI/I TEXHOJIOTH MMOJTYUCHUS, XPAaHCHUA U
TPaHCIIOPTUPOBKH SHEPrOPECYPCOB, HCIIOJIb3Ysl COBPEMEHHBIE TEXHOJIOTHH; CII0CO0aMu
CUCTEeMAaTH3aluu 1 00001eHrs NHGOPMAITUH 110 BOIIPOCaM MpodecCnoHaTbLHON
JESITEIIbHOCTH.

Brimonnenne paboThl ¢ oro31anueM B 2 Henelid. He3HaunTenbHOe OTKIIOHEHHUE OT
TpeOOBaHU B 4aCTH CTPYKTYPHOI'O HaroJHeHus: paboTel. HezHaunTenpHbIe TpoOesibl B
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3HAHUSAX OCHOBHBIX TEXHOJOTUYCCKHX TCPMUHOB U (OPMYIHPOBOK. Jlomyckaet
HE3Ha4YHNTEeIhHBIE OIMMOKH B aHAIN3E W MHTEPIPETAIINY TTOCTABICHHOM MPOOIEMBI.
JlormmyckaeT He3HaUNTEIbHBIE OITMOKH B XOZIe OTBETA Ha BOIpOcC Ipu 3ammure Pedepara;
HE3HAYNTEIbHBIC HETOYHOCTH B ()OPMYITUPOBKAX.

Brinonenue pabotel Oosee 2 Henenb. [ pyboe HapylieHue TpeOOBaHuit 110
othopmieHUI0. 3HAYUTENBHBIE TPOOETHI B 3HAHUSIX OCHOBHBIX TEXHOJIOTHYECKUX
TEPMHUHOB U (JOPMYIHPOBOK, AOMYIIEHNE TPYObIX OMMUOOK, OMMOKH B IpodiIemMe
Pa3BUTUA HETPpAJUITUOHHBIX U BO300HOBIISIEMBIX HCTOYHHUKOB OHEPTHHU U UX TEXHOJIOTUU.
JlommyckaeT 3HauUTeNbHBIE IPOOEIBI B ONPEIEIeHIH TEXHOJIOT UM, OIINOKH B €
MHTEPIPETAINH, OIIMOKN B TOHUMAaHUH CYIIHOCTH ¥ ITPOOIEMBI pa3BUTHS,
HETpaJUIIMOHHBIX U BO306HOBHSI€MI)IX HUCTOYHHUKOB SHEPTHUU U UX TCXHOJIOTHU.
3HaYNTENLHEIC HpO6CHLI B XOA€ OIMHUCAaHUA TCXHOJIOTHMH,; 3HAYUTCIIbHBIC HETOUHOCTHU IIPpU
3amute Pedepara

BricTaBnsercst o0y4aromneMycsi, KOTOPBIA He 3HAET OONbIIEH YaCcTH MPOTPaMMHOTO
MaTepuaa, A0MyCcKaeT CYIIECTBCHHbIC OIMOKH, HEYBEPEHHO, C OOJIBITUMHU
3aTPpYAHCHUSAMU BBITIOJIHACT NIPAKTUYCCKUC pa6OTBI Ha 3aHATHUAX U DK3aMCHEC.

MUCBMEHHBINA OTYET C
pe3yiapTaTaMu
BBITIOJTHEHHBIX
3KCIEPUMEHTAIBHO-
J1a00PaTOPHBIX padoT

B oruere npencraBiieHbl Bce HEOOXOANMBIE Pa3/ieibl U CTPYKTypa COOTBETCTBYET
TpeOOBaHUM.

YeTko 1 NOAPOOHO OMKCAHBI eTh U 33/1a4H SKCIIEPUMEHTA, METOIUKA U TIPOLIeaypa
npoBeaeHus padoT.

AHanu3 pe3yabpTaToB BHIIOJIHEH KOPPEKTHO M OCHOBATEIIBHO.

BI)IBOI[I)I HCYCPIIBIBAIONIUEC, JIOTUYHBIC U ITPAMO CBA3aHBI C ITOCTABJICHHLIMHU LEJIBIO U
3aJauamH.

[TpoaeMOHCTPHPOBAHO MOJTHOE TIOHUMAHUE TEOPETUIECKUX M IPAKTUYECKHUX aCIIEKTOB
paboTEHI.

B oTdeTe mpuCyTCTBYIOT OCHOBHBIE pa3ieibl U CTPYKTYPa COOTBETCTBYET TPEOOBAHUSIM.
OnucaHbl eTb U 33J1a4H SKCIIEPUMEHTa, METOIUKA U MPOLEAYPa BBITIOTHEHHS PadoT.
Pesynbrarhl pencTaBieHbl 1 aHAIM3UPOBAHEI IOCTATOYHO TOIPOOHO.

BbIBOIBI CBSI3aHBI C 11EJIbI0 pa0OThI, HO MOTYT OBITH 00JIee OCHOBATEIbHBIMHU.
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HpOHBJ’ICHO MMOHUMAHUC OCHOBHBIX TCOPCTUYCCKUX U MPAKTUYCCKUX aCIICKTOB pa6OTLI.

B oT4ere MpUCYTCTBYIOT OCHOBHBIC Pa3/ielibl, HO CTPYKTYPa MOXET ObITh HE COBCEM
SICHOM.

Ienb 1 33129 SKCIIEPUMEHTA, METOAMKA U MIPOIIeIypa MPOBEICHHS Pa0OT OMUCAHBI
HEJ0CTAaTOYHO TOPOOHO.

Pe3yHbTaTbI MMpeACTaBJICHBI, HO aHAJIN3 MOXCET 6I>ITI) IMOBECPXHOCTHBIM.

BBIBO/IBI IPUCYTCTBYIOT, HO HE BCET/IA CBS3aHbBI C IOCTABICHHBIMHU 3a1a4aMHU.

HekoTopoe noHMMaHHE TEOPETHUECKUX M IPAKTUYECKUX ACIIEKTOB PadOThl NPOSIBICHO.

Lenb 1 3ajaumn 9KCIIEpUMEHTa, METOAMKA U TIPOLEypa BHITOIHEHHS Pa0OT OMUCaHBI
HETIOJIHO WJIH OTCYTCTBYIOT.

Pe3ynbTaThl He peICTaBICHBI WM TIPEICTABICHEl HEKOPPEKTHO.

BI)IBOI{I)I OTCYTCTBYIOT WJIM HC CBA3AaHbI C IOCTABJICHHBIMU 3aa4aMU.

Henonnoe umm HCMPaBUIJIIbHOC MIOHMMAaHNE TCOPECTUUCCKUX U MPAKTUICCKUX ACIICKTOB
paboTHL

5.3. IIpomexyrouHas aTTecTauys:

dopmMa NPOMeKYTOUHOM

aTTecTaluu

Tumnosbie KOHTPOJIbHBbIC 32 1aHUSl H HHBIC MaTePHAJIbI
JIS1 IPOBECACHUSA HpOMe?KyTO‘lHOﬁ aTrecranmm:

3ayer ¢ OIEHKOM B MUCHEMEHHOI Buner 1:

¢dhopme o OmeTam

Lo

MEX1y cO00¥i?

60 M/Ix.
buner 2:

Yro Takoe KOM6I/IHI/IpOBaHHBIe OHEPIreTUYCCKUC YCTAHOBKH U KAKOBBI UX OCHOBHBIC HpGI/IMYH_IG)CTBa?
2. KakoBBI OCHOBHBIC KOMIIOHEHTHI KOM6I/IHI/IpOBaHHI:IX OHEPIreTUYCCKNUX YCTAHOBOK U KaK OHH B3aHMOH6ﬁCTBymT

3. 3apmava: PaccumraiiTe TemnoByo 3QGEKTHBHOCTh KOMOMHUPOBAHHOM YHEPTEeTHUECKON YCTaHOBKH, COCTOSINEH 13
ra3oBoit TypOunsl ¢ KIIJ 0,35 u napooii Typounsl ¢ KI1/] 0,45. Ilpeanonaraercs, 4To BXOAALIAA B YCTAHOBKY
ToruuBHas 3Heprus cocrasisier 100 Mk, a sHeprus, yxoadmias B OKPY>KaroIylo Cpeqy B BUAE TEIUIa, COCTABIISET
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Kakue Tunel KoMOMHUPOBAaHHBIX SHEPTETUYECKUX YCTAHOBOK CYILECTBYIOT U B UeM UX OTIMYMS?

Pacckaxkute o mpuHIHIIE pabOTHI Ta30BOW TYPOWHBI U €€ POJIM B KOMOMHHUPOBAHHOM SHEPreTHIECKOl YCTaHOBKE.
3angaua: Onpenenure KI1/] koMOMHMPOBAaHHOI SHEPreTHUECKON YCTaHOBKH, e€ciii ra3oBas TypouHa umeeT K1/
0,35, a mapoBas TypOuHa - 0,45. [Ipenmonaraercs, 4To BXOJAIIas B yCTAHOBKY TOILTUBHAS SHEPTHUs cocTarisieT 150
Mk, a sHEprus, yXOAIIas B OKPYXKaIOIIyIo Cpeay B Buze Teruia, coctaisier 90 M/Ix.

buner 3:

KakoBo 3HaueHNe UCTIONBF30BAHUSI KOMOMHUPOBAHHBIX SHEPTETHUECKUX YCTAHOBOK B COBPEMEHHOM SHEpreTHKe?
KaxoBbI OCHOBHBIE IPUHIIMIIBI PA0OTHI TAPOra30BbIX YCTAHOBOK?

3anaga: Paccumraiite KI1J] maporasoBoii yctanoBku, eciiu razoBasi TypOuna mmeet KI1J1 0,40, a maposast TypOuna -
0,50. IlpennonaraeTcs, YTO BXOASIIAsl B YCTAHOBKY TOILIMBHAsI SHeprus coctasiusgeT 200 M/Ix, a sHeprus,
yXo[suiasi B OKpyXarolylo cpey B BUAE TeIia, coctaBisieT 80 MJIx.

buner 4:

Kakwue npenmyiiecTsa npeaoCcTaBIsIFOT KOMOMHUPOBAHHBIE IUKIIBI B CPABHEHUH C OTJIEIbHBIMH LIUKJIAMH ra30BON U
napoBoil TypOuH?

Pacckaxkute 0 mporiecce COBMEIICHUS Ta30BO TypOUHBI M TapOBOi TYpOMHBI B KOMOMHUPOBAHHOW yCTaHOBKE.
3anaga: Onpenenure KI1Jl koMOMHIPOBaHHOI SHEPreTHUECKON YCTAHOBKH, €ci ra3oBas TypouHa nmeet KI1J]
0,35, a mapoBas TypouHa - 0,50. [Ipenmonaraercs, 4To BXOJAIIas B yCTAHOBKY TOILIMBHAS SHEPrus coctarser 180
M/Ix, a s3Heprus, yxoasiuas B OKPY>KarollyIo cpeay B BUeE Tema, coctaBisier 60 MIx.
buner 5:

B 1em 3akmrouaercss npuHOMT pabOThl KOMOMHUPOBAHHOHN SHEPTeTUUECKON YCTAHOBKH C UCIIOJIb30BAHUEM Ta30BOM
TypOWHBI ¥ TaporeHeparopa?

Kakue ¢axrops! BIuAOT Ha 3P PEKTHBHOCTE KOMOMHUPOBAHHBIX SHEPTETHUECKUX YCTaHOBOK?

3anaua: Paccunraiite TemioByto 3G (HeKTHBHOCTh KOMOMHHPOBAHHOM SHEPTeTUUECKOW YCTAHOBKH, COCTOSIICH 13
razoBoii Typounsl ¢ KIT1J1 0,40 u naporeneparopa ¢ KI1J] 0,55. [Ipeanonaraercs, uTo BXOAAIIas B yCTAHOBKY
TOIIMBHAs 3Heprus cocrasisieT 150 MJk, a sHeprus, yxonsias B OKPYKaloLIyI0 Cpely B BUJE TeIljla, COCTABISIET
50 MIx.
buner 6:

KakoBo 3HaueHHe pereHepaTUBHOTO HarpeBa AJisi KOMOMHUPOBAHHBIX SHEPI€THUECKUX YCTAaHOBOK?

OOBsicHUTE TPUHLUN PabOTHI PEreHepaTopa B KOMOMHUPOBAHHOM YHEPreTHUECKOI YCTaHOBKE.

3anaua: Onpenenure KI1/] koMOMHHPOBaHHOM SHEPreTHUECKON YCTAHOBKH, €CIii ra3oBast TypOuHa umeet KI1/1
0,45, a perenepatop - 0,60. IIpenmonaraecs, 9To BXOAIIAs B YCTAHOBKY TOIIMBHAS dHEPTHs cocTaBisieT 120
MJIx, a oHeprus, yxoasias B OKpYy»Karollylo cpey B Buje Tera, cocranisier 40 M/Ix.
buner 7:

Kakwne mapameTpbl U XapaKTEPUCTHKH SBJISIOTCS KITFOUEBBIMH JIJIsl OLIEHKH 3 QEKTUBHOCTH KOMOWHUPOBAHHBIX
SHEPreTHYECKUX YCTAaHOBOK?
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Kak mpoucxoaut ontumuzarust padoTel KOMOMHUPOBAHHBIX SJHEPTETUYECKUX YCTAaHOBOK?

3anaga: Paccunraiite TeruioByo 3(hpeKTHBHOCTF KOMOMHIUPOBAHHON YHEPTETUIECKON YCTAHOBKH, COCTOSIIEH 13
ra3oBoii Typounsl ¢ KI1/1 0,38 u maposoit Typounsl ¢ KI1/] 0,50. [Ipeamnonaraercs, 4To BXOAAIIas B YCTAHOBKY
TOIUTMBHAs 3Heprus cocraisier 160 Mk, a sHeprus, yxoaduias B OKpY>Karollylo Cpeqly B BUAE TEIUIa, COCTAaBIIsAET
70 MIx.

buner 8:

KakoBbl OCHOBHBIEC TPUHIUTIBI pAOOTH KOMOWHHUPOBAHHBIX SHEPTETHUECKUX YCTAHOBOK C MCIIONB30BaHUEM Ta30BOM
TypOHWHBI ¥ TAPOBOH TypOUHBI?

Kakue mytu nosbimeHnst 3pEeKTHBHOCTH KOMOMHUPOBAHHBIX YHEPT€THUECKUX YCTAHOBOK Bbl MOXKETE HA3BaTh?
3angaua: Onpenenure K1/ koMOMHMPOBAaHHON SHEPreTHUECKON YCTAHOBKH, €Clii ra3oBast Typouna umeet KI1/]
0,30, a mapoBas TypouHa - 0,55. [Ipenmonaraercs, 9To BXOAIIas B yCTAHOBKY TOTLTMBHAS SHEPTHUs cocTaBiseT 140
M/Ix, a s3Heprus, yxoasiuas B OKPY>KarllyIo cpeay B Buae Temia, cocraiser 50 MDx.

buner 9:

Kakune TexHomoruu MoryT ObITh IPUMEHEHBI [T OBBIIEHHS 3P PEeKTUBHOCTH KOMOMHHPOBAHHBIX YHEPTETUIECKUX
YCTaHOBOK?

KakoBa poJb pexyneparopa B KOMOMHAPOBAHHOW SHEPTETHYECKONW yCTaHOBKE?

3anaua: Paccunraiite KI1/] KOMOMHMPOBaHHO YHEPTETHYECKON YCTaHOBKH, eciu Ta3oBas TypouHa umeeT K1/
0,35, a pexyneparop - 0,70. I[Ipeanonaraercs, 4To BXOsA11asi B yCTAHOBKY TOIUIMBHAS 3HEprus cocrasisieT 180
M/Ix, a s3Heprus, yxoasiuas B OKPY>Karllylo cpeay B BUae Temia, cocraBisier 60 MDx.
buner 10:

KakoBb! IpuHIUIBL pAOOTE] KOMOMHUPOBAHHBIX YHEPTETHUECKUX YCTAHOBOK C HCIIOJIb30BaHUEM T'a30BOW TYpOUHEI U
naporeseparopa?

KakoBbI iepcrieKTUBBI pa3BUTHSI KOMOMHUPOBAHHBIX SHEPTETHUECKIX YCTAaHOBOK B Oy rymiem?

3anaua: Onpenenure K1/l koMOMHHPOBAaHHO SHEPreTHUECKON YCTaHOBKH, €cii ra3oBas TypouHa nmeeT KI1/1
0,40, a maporenepatop - 0,60. [Ipeanonaraercsi, 4To BXOAsIas B yCTAHOBKY TOIUIMBHAs S3HEPrus coctarisier 160
M/Ix, a sHeprus, yxoAsias B OKpY>Karlllylo cpeay B Buje Temia, cocraBiser 40 MDx.
buner 11:

Kaknmu npenmyniectBamu 001a1a10T KOMOMHUPOBAHHbIE SHEPTETUUECKHE YCTAHOBKH 110 CPABHEHHIO C
TPaJULUOHHBIMU 3HEPreTUUECKUMH CHCTEMaMu?

Kakue dakTopsl ciiefiyeT yuuThIBaTh PH BEIOOpE THUIIA KOMOWHUPOBAHHON SHEPTeTUIECKON YCTAaHOBKHU?

3anaua: Paccunraiite TeroByro 3 (HeKTHBHOCTh KOMOMHHPOBAHHOMN dHEPTeTUUECKOW YCTAHOBKH, COCTOSIICH 13
razoBoit TypOunsl ¢ KI1J1 0,35 u pereneparopa ¢ KIT1J] 0,65. IIpeamnonaraercs, 4To BXOAsAIas B YCTAHOBKY
TOTTMBHAs 3Heprus coctaBisier 150 Mk, a sHeprus, yxoadmias B OKPY>KarolIylo Cpeay B BUAE TEIUIa, COCTABIISET
70 M/JIx.
buner 12:
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Kaxue daxTops! oka3piBatoT BiHsIHEE HAa 3P PEKTHBHOCTH pabOTHI KOMOMHUPOBAHHBIX SHEPTETUIECKUX YCTAHOBOK?
Kaxum 06pazom MoKeT ObITh peann30BaHa ynpasisieMas Harpy3ka B KOMOMHHUPOBAHHBIX SHEPIeTHUCCKUX
YCTaHOBKax?
3angaua: Onpenenute K1/ koMOMHMPOBAaHHOI SHEPreTHYECKON YCTaHOBKH, eciii ra3oBas TypouHa umeeT KI1/
0,38, a pereneparop - 0,60. [Ipenmonaraercs, 4To BXOZAIIAs B yCTAHOBKY TOIDIMBHAS SHEPTHUs cocTaBsieT 170
MJIx, a aHeprus, yXoAasias B OKpYy Karollylo Cpey B Buje Teria, cocraisier 60 M/Ix.
buner 13:
KaxoBbI OCHOBHBIE IPUHIMIIBI PAOOTHI ra30TyPOUHHBIX KOMOMHUPOBAHHBIX YHEPTETUYECKUX YCTAHOBOK?
B gem 3akmrouaercs npuHOUI pabOThl CUCTEMBI YTHIIM3ALMKA OTPAOOTaHHOIO TeIyla B KOMOMHUPOBAaHHbBIX
SHEPreTUYECKUX YCTaHOBKaX?
3anava: Paccunraiite KI1J] koMOMHNPOBaHHOM YHEPreTHIECKON YCTAHOBKH, €CiH Ta3oBas TypounHa umeet KI1/]
0,35, a cucrema yrunuzanuu otpadoranHoro terua - 0,50. [Ipeanonaraercs, 4To BXOAsMmIAs B YCTAHOBKY TOIUTHBHAS
sHeprus coctasinger 160 M/Ix, a sHeprusd, yxoasIias B OKpyKarolllyto cpeay B BUE Tema, coctasiseT 50 MIx.
buner 14:
B 4em 3akmnrouaeTcs npuHIKI paboThl KOMOMHUPOBAHHBIX YHEPTETHUECKUX YCTAHOBOK C HCIOIb30BaHUEM I'a30BOH
TypOUHBI ¥ TAPOBOTO KOTIA?
Kakue dakTopsl BIUAIOT Ha IKOHOMUYECKYIO () (EKTHBHOCTh KOMOMHUPOBAHHBIX SHEPTETUIECKUX YCTAHOBOK?
3anava: Onpenenure TEIOBYIO 3P GEKTHBHOCTh KOMOWMHUPOBAHHON YHEPTETUIECKON YCTAHOBKH, COCTOSIIIEH U3
razoBoii Typbunsl ¢ KI1/] 0,40 u mapoBoro xotia ¢ KI1J[ 0,55. [Ipennonaraercs, 4To BXOAIIAs B YCTAHOBKY
TOIUTMBHAs 3Heprus coctaister 170 Mk, a sHeprus, yxoaduias B OKPY>Karollylo Cpely B BUJE TEIUIa, COCTaBIISET
70 MIx.
buner 15:
KakoBbI OCHOBHBIEC TIPUHIIUAIIB pA0OTH] KOMOMHUPOBAHHBIX YHEPTETHUECKUX YCTAHOBOK C MCIIOJIb30BaHUEM T'a30BOM
TypOUHBI M OTONIUTENBHOMN CUCTEMBI?
B uem 3akirouaercs npuHUMI pabOThI CUCTEMBI CKUTAHHUS OTXOA0B B KOMOMHUPOBAHHBIX SHEPI€THUECKUX
YCTaHOBKax?
3anmaua: Paccunraiite KI1J] koMOMHUpPOBaHHOM SHEPTreTUYECKOH YCTaHOBKH, eciu ra3oBas Typouna umeet KI1/1 0,35,
a cuctema cxxuranust orxonos - 0,60. IIpeamonaraercs, 4To BXoAALIas B YCTAHOBKY TOIUIMBHAs SHEPTUS COCTABIISIET
160 M/, a sHeprus, yxoasuiasi B OKpyKarollylo Cpeay B BU€e Teria, coctapiseT 40 M/Jx.
Buner 16:
Uro Takoe KOMOWHMUPOBAaHHBIE YJHEPTETUUECKHE YCTAHOBKH M KAKOBHI X OCHOBHBIE MPEUMYIIIeCTBa?
KakoBbI 0OCHOBHBIE KOMITOHEHTHI KOMOMHUPOBAHHBIX SHEPTETHUECKUX YCTAHOBOK M KaK OHH B3aUMOZCHCTBYIOT
MEXTy co00oi?
3anaua: Paccunraiite TeruioByro 3G pekTHBHOCT KOMOMHHPOBAHHON SHEPTETHYECKOW YCTAHOBKH, COCTOSIICH 13
ra3oBoit TypOunsl ¢ KI1J1 0,35 u naposo#i Typ6unsl ¢ KI1/1 0,45. Ilpennonaraercs, 4TO BXOJs1Iasi B YCTAHOBKY
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TomuBHas 3Heprus cocrasisier 100 Mk, a sHeprus, yxonsias B OKPYKaOLIyI0 Cpey B BUAE TeIjla, COCTABIISIET
60 MJIx.

Buner 17:

Kakue Tl KkoOMOMHUPOBAaHHBIX YHEPTETUYECKUX YCTAHOBOK CYIIECTBYIOT U B YEM UX OTIHYHS?

Pacckaxute 0 mpuHIHIIE pabOTHI ra30BOW TYpOUHBI U €€ PO B KOMOMHHPOBAHHOM SHEPTEeTHYECKO YCTaHOBKE.
3amauga: Onpenenute KI1/l koMOMHHPOBaHHON SHEPreTHUECKON YCTaHOBKH, ecliu ra3oBas Typouna umeet KI1/1 0,35,
a mapoBasi TypOuna - 0,45. [Ipenmnonaraercs, 4To BXO/AIIas B yCTAHOBKY TOILTUBHAS 3HEprus cocrarisier 150 MJDx,
a SHEeprus, yXoAdlias B OKPYKaOLIYI0 Cpeay B Buie Temia, coctasisier 90 MJIx.

Burer 18:

Yro Takoe KOMOMHUPOBAHHBIE YHEPTETHYECKUE YCTAHOBKH U KAKOBBI X OCHOBHBIE ITPEUMYIIECTBA?

Kakue BuzBI TOIUIMBA MOTYT UCIIOJIB30BATHCS B KOMOMHHPOBAHHBIX YHEPTETHYECKUX YCTAHOBKAX?

3anmaga: Paccunraiite TermioByro 3pPeKTHBHOCTE KOMOMHHUPOBAHHON SHEPTETUIECKON YCTAaHOBKH, €CIIH Ta30Bas
typouna umeet KI1J1 0,35, a mapoBas typOuna - 0,45. [Ipennonaraercs, 4To BXOJIAas B YCTAHOBKY TOILTMBHAS
sHeprus coctariger 100 M/Ix, a aHeprus, yxoasias B OKpyKarolllyto cpeay B BUje Teria, coctasiseT 60 MIx.
buner 19:

KakoBbI OCHOBHBIE KOMIIOHEHTHI KOMOMHHPOBAaHHBIX SHEPIETHUECKUX YCTAHOBOK M KaK OHHU B3aUMOAEHCTBYIOT
MEX1y cO00¥i?

Kaxue npuHIHIEI paboTHI JIeXKaT B OCHOBE Ta30BOH TypOHWHBI U TapOBOi TypOMHBI B KOMOWHUPOBAaHHON
SHEPreTUYECKON YCTaHOBKE?

3amauda: Onpenenute KI1Jl koMOMHHpOBaHHOM SHEPreTHUECKON YCTAaHOBKH, eciin ra3oBas Typouna umeet KI1/1 0,4, a
napoBast TypOuHa - 0,5. [Ipeanonaraercs, 4To BXO/s1Ias B yCTAHOBKY TOIUIMBHAsI 3HEpTHs coctaiser 150 M/Ix, a
SHEPTHs, YXOsIasi B OKPYKAIOLIYIO Cpey B Buae Tera, coctasisier 80 MIx.

Buner 20:

Kakwue npenmyiiecTsa IMEIOT KOMOMHUPOBAHHBIE SHEPTeTUYECKHE YCTAHOBKH MO0 CPABHEHHUIO C TPAJAUIIMOHHBIMHU
YCTaHOBKAMH, HCHOJIB3YIOIINMH TOJIBKO OJIWH TUI SHEPTUHU?

Kak Biuster pexxum paboThl ra30Boi TypOUHBI Ha pabOTy KOMOMHUPOBAHHOW SHEPreTHYECKOI YCTaHOBKH?
3anaua: Paccunraiite KI1J] koMOMHUPOBaHHOW SHEPreTHYECKON YCTaHOBKH, eciii ra3oBas Typouna umeet KI1/1 0,3,
a mapoBast TypOuHa - 0,4. [Ipeanonaraercs, YTo BXOASIIAs B YCTAHOBKY TOIUIMBHAs dHeprus coctapiseT 120 M/Ixk, a
SHEPTUs, YXOAIasi B OKPYKAIOLIYIO Cpey B Buae Tera, coctasisier 80 MIx.
Buner 21:

KaxoBbl OCHOBHBIE THITHI KOMOMHHPOBAHHBIX YHEPT€TUYECKUX YCTAHOBOK U B UeM 3aKITI0YAIOTCA WX OTIUINSA?
Pacckaxxute 0 mpuHImne paboTsl MapoBol TypOMHBI B KOMOMHUPOBAHHON SHEPreTHUECKON YCTaHOBKE.
3anaya: Onpenenurte KI1/] koMOMHIPOBaHHOM 3HEPreTHUECKOM YCTAaHOBKH, eciii razoBas TypouHa nmeet KI1J1 0,35,
a mapoBas Typbuna - 0,4. IlpeanonaraeTcs, 4To BXOASIIAs B YCTAHOBKY TOIUTMBHAS dHeprus coctasisieT 80 Mk, a
SHEPrus, yXOAd1asi B OKpYKalOUIyIo Cpelly B BUje Tema, cocraniser 50 MJIxk.
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Buner 22:

Kaxue daxTops! MOTYT HOBIHATH HA 3Q(HEKTHUBHOCTH paO0TH KOMOMHUPOBAHHOW YHEPTETHYECKONW YCTAHOBKH?
Kakne ocHOBHBIE mapaMeTphl U XapaKTEPUCTUKHU CIIEAYET YUYUTHIBATH MPH MIPOSKTUPOBAHNH KOMOMHUPOBaHHOMN
JHEPreTUYECKON YCTaHOBKU?
3anmaga: Paccunraiite KI1/[ koMOMHHPOBaHHOW SHEPTeTHYECKONW YCTAaHOBKH, €ciu ra3oBas Typouna nmeet KI1J] 0,3,
a mapoBas TypouHa - 0,45. [lpeanonaraercs, 4To BXOAAIIAsl B YCTaHOBKY TOIUTUBHAsI SHeprus coctasiser 90 M/Ix, a
SHEPrusl, yXOAdlas B OKpY>Karollylo Cpey B BUE Teruia, coctaniser 60 MJIx.

Burner 23:

Kakue npuHIune! paboThl JIEKaT B OCHOBE I'a30TYPOMHHBIX YCTAHOBOK B KOMOMHUPOBAHHBIX SHEPI€TUUECKUX
YCTaHOBKax?

Pacckaxxute 0 mpuHIHIIE pabOTHI Ta30BOW TypOWHBI B KOMOMHHPOBAHHOM SHEPreTHYECKON YCTaHOBKE.

3anmaya: Onpenennte KI1/l koMOMHIPOBaHHON SHEPreTHUECKON YCTAHOBKH, eciii razoBas TypouHa nmeeT KI1J1 0,4, a
napoBast TypOuHa - 0,5. [Ipeanonaraercs, 4To BXoJs1as B yCTAaHOBKY TOIUIMBHAs 3Heprus cocraiser 100 M/Ix, a
SHEPTHUs, yXOIIIasi B OKPY>KAIOIIYI0 cpedy B Buje Teruia, coctasisier 70 M/Ix.

buner 24:

Kakye KOMIOHEHTHI BXOIAT B COCTaB KOMOMHUPOBAHHOM SHEPTETUUECKON YCTAHOBKH U KAKOBBI UX (YyHKIHHU?
KakoBo BimsHUE TapaMeTpoB pabOTHI ra30BOM TypOUHBI Ha 3P (HEKTUBHOCTE KOMOMHUPOBAHHOM SHEPTETHUECKON
YCTaHOBKH?
3anmaya: Paccunraiite KI1/[ koMOMHUpOBaHHOM SHEPreTHIECKON YCTAHOBKH, ecin ra3osas Typomna umeet KI1/] 0,35,
a mapoBasi TypOuHa - 0,5. [IpeamnonaraeTcs, 4To BXOASIIAs B YCTAHOBKY TOIUIMBHAs dHeprus coctapisieT 120 Mk, a
SHEPrHs, yXOA4IIas B OKPY>KaIoIyIo Cpelly B BUe Teruia, coctaiser 80 MJIx.
buner 25:

Kakue daktopsl ciieyeT yuyuThIBaTh IPU BEIOOpE THIIA KOMOWHHPOBAHHOMN SHEPreTHUECKONW YCTAHOBKH IS

KOHKPETHOTO MpoeKTa’?

Kak BaustrotT mapameTpbl paboThI HapoBOi TypOMHBI Ha 3P PEKTUBHOCTHE KOMOMHHUPOBAHHON HEPreTUIECKOM
YCTaHOBKHU?

3anmauda: Onpenenute KI1Jl koMOMHIpOBaHHOM SHEPreTHUECKOW YCTAaHOBKH, eclin razosas Typouna umeet KI1/1 0,4, a
naposas TypbuHa - 0,4. [Ipeamonaraercs, 9To BXoIsIIasi B yCTAHOBKY TOTUIMBHAs dHeprus cocrtapusieT 150 Mk, a
SHEPrus, yXOAsIIasi B OKPYKaloIIyI0 cpedy B BUje Tera, coctaisieT 100 MDx.

Buner 26:

KakoBbl ocHOBHBIE TpeboBaHuUs K 3QPEeKTHBHOCTH KOMOMHHPOBAHHBIX YHEPTETHYECKUX YCTAHOBOK?

Kakune gaxTopbl MOTYT OKa3bIBaTh BIMSHUE Ha BEIOOP THIIA KOMOWHHUPOBAHHON 3HEPreTHUECKOW YCTAaHOBKHU?
3anaya: Paccunraiite KI1Jl KoOMOMHMPOBAHHOM SHEPTEeTHYECKONW YCTaHOBKH, ecii razoBas Typouna nmeet KI1J1 0,3,
a mapoBas Typbuna - 0,5. Ilpeanonaraercs, 94To BXOAsIIas B YCTAHOBKY TOIUTMBHAS dHeprus coctasinseT 80 Mk, a
SHEPrus, yXOAd11asi B OKpYKalOUIyIo Cpely B BUuje Tema, cocraniser 40 MJx.
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5.4. Kpurepuu, mIKaabl OUEHUBAHUS IPOMEKYTOUYHOM aTTECTAMN y4eOHOU JUCIIUIUINHBIL:

®opma NpoOMeKyTOUHOMH
arrecTauuu

HanmeHnoBaHHE OIIEHOYHOI'O
cpeacTBa

Kpurepuu onenuBanus

I xajael olleHUBaAHUA

100-0anbHas
cucreMa

IIaTuéannnLHas
cucTreMa

3ayeT ¢ OIEHKOMH:
B ITUCBMEHHOU (popMe 110 OmyteTam

OO0y4aromuiics:

— IEMOHCTPHUPYET 3HaHUS OTINYAIONINECs ITyOUHOH 1 conepKaTeIbHOCTBIO,
JIaeT MOJIHBIN MCUYEPIIBIBAOIINI OTBET, KaK HA OCHOBHBIE BONIPOCHI OMIIeTa, TaK
U Ha JOMOJIHUTENbHBIE;

— cBOOOJHO BIajieeT HAyYHBIMH ITOHATHUSAMH, BEAET AUAJIOT U BCTYIAeT B
HaY4HYIO JUCKYCCHUIO;

— CITOCOOCH K MHTETPALlMH 3HAHUH TI0 OIPENIeICHHON TeMe,
CTPYKTYPUPOBAHHIO OTBETA, K AHAIN3Y MOJ0XKEHUH CYIIECTBYIOIINX TEOPHUH,
HaY4HBIX IIIKOJI, HANIPABJIEHUI! 10 BONIpOCY OMIIeTa;

— JIOTHYHO U JOKA3aTeJIbHO PacKphIBacT MPoOIeMy, PeIIoKeHHYIO B OneTe;
— CcBOOOJTHO BBITONHSACT IPAKTHUECKUE 3a1aHHSI OBBIIIEHHON CIOXKHOCTH,
MIPeyCMOTPEHHBIE IPOTPaMMOii, IEMOHCTPHPYET CUCTEMHYIO PaboTy C
OCHOBHOM U JIOTIOJIHUTENILHON JIMTEPATYPOH.

OTBeT HE COAEPKUT (PaKTUUCCKUX OIIMOOK U XapaKTepH3yeTcs TITyOnHOH,
MOJHOTOH, YBEPEHHOCTBIO CYKICHUH, MILTIOCTPUPYETCS. IPUMEPAMU, B TOM
YHCIIe U3 COOCTBEHHON NMPAKTHKH.

5

OO0y4aromuiics:

— TIOKa3bIBaET JOCTATOYHOE 3HAHNE yIeOHOr0 MaTepraa, HO JOIyCKaeT
HECYIECTBEHHBIEC (DAaKTHUECKHE OIIMOKH, KOTOPhIE CIIOCOOCH UCTIPAaBUTh
CaMOCTOSTENBHO, OJIarofapsl HaBOAAIIEMY BOIIPOCY;

— HEJJOCTATOYHO PacKpbITa MpodiieMa 110 OJHOMY U3 BOIIPOCOB OHIIeTa;

— HEIOCTAaTOYHO JIOTHYHO OCTPOCHO M3JI0KEHHE BOIIPOCA;

— YCHEIIHO BBIMONHAET MPEAYCMOTPEHHBIE B IPOrpaMMe IIPAKTUUECKHUE
3aJJaHus CPeTHEH CIIOKHOCTH, aKTUBHO pabOTaeT ¢ OCHOBHOI JIUTEpaTypOi,
— JIEMOHCTPUPYET, B LEJIOM, CUCTEMHBIHN NOJIXO K PEIIEHUIO NPAKTHUECKUX
3aja4, K CaMOCTOSITEIbHOMY IIONOIHEHHIO U OOHOBJICHUIO 3HAHUH B X0/1€
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dopma IpoOMeKyTOUHOMH
arrecTauuu

HaumeHoBaHUe OLIEHOYHOTO
cpeacrea

Kpurepuu onenuBanus

IIIxaael oeHUBaHUA

100-0anbHas
cucreMa

IIaTuéannnLHas
cucTreMa

JaJbHEHIIeH yaeOHOH paboThl U IPOPECCHOHATLHON JIEATSIBHOCTH.
B oTBeTe packphITO, B OCHOBHOM, COJIEpKaHUE OHMIIeTa, UMEIOTCS HETOYHOCTHU
MIPY OTBETE Ha JOTIOJHUTEIBHBIC BOMIPOCHL.

OO0y4aromuiics:

— MOKAa3bIBAeT 3HAHUS (PParMEHTAPHOTO XapaKTepa, KOTOPBIE OTIUYAIOTCS
MTOBEPXHOCTHOCTBIO M MAJIOW COIEPKATEIBHOCTHIO, JOIYCKAeT (haKTHIECKUE
rpyObIe OINOKY;

— HE MOXeT 000CHOBATh 3aKOHOMEPHOCTH M MPUHIIUIIBI, OOBICHUTH (PaKTHI,
HapyIICHA JIOTHKA U3JI0KEHHS, OTCYTCTBYET OCMBICICHHOCTD MPEACTABIIIEMOTO
MaTepuana, IpeACTaBICHUs O MEXKIPEIMETHBIX CBA3SIX Cladble;

— CIIPABIISETCS C BHIMOJHEHUEM MTPAKTHUYECKUX 3aJJaHU, TPEAYCMOTPEHHBIX
MIPOTPaMMOIA, 3HAKOM C OCHOBHOH JINTEPATYPOH, PEKOMEHIOBAHHOM
MIPOrPaMMOH, TOITYCKAET MOTPEITHOCTH U OIIUOKH MPH TEOPETUYECKUX OTBETaxX
U B X0JI¢ IPaKTUYECKOH paOOTHI.

Conepxanue OmieTa pacKpbITO cl1ab0, UIMEIOTCS HETOYHOCTH IIPU OTBETE Ha
OCHOBHBIC 1 JOTIOTHUTEIbHBIC BOIIPOCHI OMJIETa, OTBET HOCHUT
penponyKTUBHBIN Xapaktep. HeyBepeHHO, ¢ OONBIIUME 3aTPYIHEHUAMHA
pelaeT mpaKkTHYECKAE 3a1a9 WIH He CIPABIICTCS C HUIMH CAMOCTOSTEIHHO.

OO0yuatomuiics, 0OHApY>KUBAET CYIIECTBEHHBIE MPOOEIBI B 3HAHUSX OCHOBHOTO
y4eOHOro MaTepuaa, A0MyCKaeT MPUHIUITHATBHBIC OIIMOKH B BBITOJTHEHUN
MPEAyCMOTPEHHBIX MPOrPaMMOii IPAKTUUECKHUX 3a/IaHUH.

Ha Goubiiryto 4acTh JOTOMHATEIBHBIX BOIPOCOB 110 COACPKAHUIO IK3aMeHa
3aTPYIHICTCS TaTh OTBET WM HE JaeT BEPHBIX OTBETOB.
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5.5. Cucrtema OLEHUBAaHUS PE3YJIbTATOB TEKYIIETO KOHTPOJIA U IPOMEKYTOUHOM

aTTCCTallhu.

OneHka no JUCHUILIMHE BBICTABISETCS 00yJaromeMycsi ¢ y4€ToM pe3yIbTaToB TEKyIeh U

IIPOMEKYTOUHOH aTTECTALUU.

dDopmMa KOHTPOJIS

100-6anabHas cucremMa

IIaTnéanILHA"g cucTeMa

Tekyumuii KOHTPOJIb (AeBATHII
ceMecTp):

- YCTHBIH onpoc (pa3aen 1) 2-5

- KOJUTOKBUYM (pazaen 2) 2-5

- KOHTpOJIbHAs paboTa (paszmen 2) 2-5

- HHAWBUIYAJILHOE JJOMAITHEE 33/JaHUC 2-5
(paznen 2)

- maboparopHas pabora (temsr 1.2, 2.2) 2-5
[IpomexxyTouHast aTTecTanus 2-5
(yctusrit ompoc (pasaen 2))

- KOJUTOKBUYM (paszaen 3) 2-5

- KOHTpOJIbHAsI paboTa (pasaen 3) 2-5

- pedepar (pasgen 3) 2-5
HToro 3a neBsatblii cemecTp OTJINYHO
(KoMOuHHpOBaHHBIE JHEPreTHYECKHE XOPOIIO
YCTAHOBKH) YIIOBJIETBOPUTEIHHO
3ayer ¢ OHEeHKOM HEYOBIETBOPUTEIBHO

HOJ'Iy‘lCHHbIﬁ COBOKYHHHﬁ PE3YyIbTAT KOHBEPTUPYCTCA B HSITI/I68.J'IJ'IBHYIO CUCTEMY OLICHOK B

COOTBETCTBUU C TAOJIULIEN:

100-6anabHas cucremMa

NATHOAJILHAS CHCTEMA

3a4eT ¢ OLEeHKOIi/IK3aMeH 3a4er
OTJINYHO
85 — 100 Gamnos
3a4TEHO (OTIMYHO)
XOpOIIO
65 — 84 6anmoB p 3a4TEHO
3a4TEHO (XOPOIII0)
OBJIICTBOPUTEIHLHO
41 — 64 6anoB A p
3a4TeHO (YAOBIETBOPUTEIHHO)
0 — 40 Gannos HEYJIOBJIIETBOPUTEIHHO HE 3a4TeHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanuzanus mporpammsl

npeaycMarpuBacT HCIOJbB30BAHHUEC B IIPOLCCCC

CIIEYIOINX 00pa30BaTEIbHBIX TEXHOJIOTUHM:

— MPOCKTHAA ACATCIBHOCTD,

— MPOBCACHUC MHTCPAKTUBHBIX J'IGKIII/II\/'I;

— TpYNIOBBIX AUCKYCCHUH;

o0yuyeHHs

— TOHCK U 00paboTka HHPOPMAIIMH C UCTIOIb30BaHuEM ceTu HTepHeT;
— JUCTaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH,
— TMPUMEHEHHE JICKTPOHHOTO OO0YICHHS;

— MPOCMOTP Y4eOHBIX (PUIBMOB C X MOCIEAYIOUTIM aHATHU30M;

— HCITOJIb30BAaHME HA JICKIIMOHHBIX 3aHATUSAX BHICOMATEPHAIIOB M HATJISITHBIX ITOCOOHIA;
— caMocCTosTeNbHAas paboTa B ccTeMe KOMIIBIOTEPHOTO TECTUPOBAHHUS.
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7. INPAKTUYECKASA IIOAI'OTOBKA

IIpakTHyeckas MOArOTOBKA B paMKax y4eOHOH JUCLUIUIMHBI pean3yeTcs MpHU MPOBEACHUN
MPAaKTHYECKUX 3aHATUMA, MPAKTUKYMOB, JAOOPATOPHBIX pabOT M MHBIX AHAJOTUYHBIX BHJIOB
y4eOHOM JAEsTEeIbHOCTH, IPEeIyCMAaTPUBAIOIIUX YydacTHE OOY4YaroIIMXCsl B BBIIOJIHEHUU
OT/ICJIbHBIX JIEMEHTOB PadoT, CBS3aHHBIX ¢ Oyaymiel MpodecCHOHATbHON IeATeTbHOCTHIO.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOyyeHHMM JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI W HMHBAJIHJIOB
UCTIONIL3YIOTCSl TIOJXObI, CIOCOOCTBYIOIIHME CO3JaHMI0 Oe30aphepHOil 00pa3oBaTEIBLHON Cpebl:
TexHOJIOoTuH auddepeHnmanu 1 WHIUBUIYaTbHOTO OOYyUYeHHS, TPUMEHEHUE COOTBETCTBYIOLIHX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEICTB IUCTAHLIMOHHOTO OOIICHUS,
NPOBE/ICHUE JIOTIOJHUTEIIBHBIX WHIWBUAYAIBHBIX KOHCYJIBTAIMA 10 U3y4aeMbIM TCOPETUYCCKUM
BOIIPOCAM M TPAKTHYECKUM 3aHATHUSM, OKAa3aHUE IMOMOINU IPHU IMOATOTOBKE K MPOMEKYTOUHON
aTTECTAIlHH.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JTUCIUTUTHHBI MOXET OBITh aJlalnTUPOBaHA s
obecrieueHHs: 00pa30BaTEIBHOTO MPOIIECCca JIMIAM C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS, B
TOM YHCJIE JUI AUCTAaHIIHOHHOTO O0YYCHUSI.

Y4eOHbIE W KOHTPOJBHO-U3MEPUTEIIbHBIC MaTEpUaAbl TPEACTaBISIIOTCS B (opMmax,
JOCTYITHBIX JUTSI U3YYEHUS CTYJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTSIMHU C YIE€TOM
HO30JIOTMYECKHUX TPYI HHBAJIHUJIOB:

JUJIs TIOJTOTOBKM K OTBETY Ha MPAKTUYCCKOM 3aHATHH, CTYJIEHTaAM C OTpaHHMYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBBSI CPE/IHEE BPEMsl YBEIMYHMBACTCS 110 CPABHEHHIO CO CPEIHMM BPEMEHEM
MOATOTOBKUA OOBIYHOTO CTYJICHTA.

JInsi CTyIEHTOB C WHBAJIMIHOCTBIO WM C OIPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS
dopma TpoBeAeHHUS TEKyIIeH M TNPOMEXKYTOYHOH aTTeCTAlldM YCTAHABIMBACTCS C Y4YETOM
WH/IMBUYAJIbHBIX TICHXO()U3HYECKIX 0COOCHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).

[TpomexyTouHas arTecTalys Mo AUCIUILIMHE MOXKET MPOBOIAUTHCS B HECKOIBKO ITANOB B
dopMe pyOeKHOT0 KOHTPOJISI IO 3aBEPIICHUIO HM3YYCHHS OTACIBHBIX TEM JIUCHUIUTMHEBL [Ipn
HEOOXOJUMOCTU CTYACHTY IMPEAOCTaBISIETCS AOMOJHUTENbHOE BpeMs Jis TMOJATOTOBKM OTBETa Ha
3a4yeTe WK IK3aMeHe.

Jlis ocyliecTBICHHUs] TPOIEAYP TEKYIIEro KOHTPOJS YCIEeBAaeMOCTH U MPOMEKYTOUHOU
aTTeCTallMd OOYYAIONINXCS CO3MAIOTCSI, TPU HEOOXOAMMOCTH, (DOHIBI OIEHOYHBIX CPEICTB,
aJanTUPOBAHHBIE JJIs JTUI] C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMU 3/10POBbSI M TIO3BOJISIFOIIUE OLIEHUTh
JOCTIDKEHUE WMH 3alUIaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTeNbHOM MpPOTrpaMMe pe3ylIbTaToB
o0ydeHuss U YpOBEHb COPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBIECHHBIX B 00pa30BaTEIbHOMN
porpaMMe.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCHUIIJIMHBI

XapakTepucTUKa MaTepHallbHO-TEXHUYECKOro oOecreyeHus] AUCHMIUIUHBL  (MOIYJIS)
cocTaBisieTcst B cooTBeTcTBUU ¢ TpedoBanusmu OI'OC BO.

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKoe obOecrnieucHue AUCHUIIIIMHBI TTPU 06y‘{CHI/II/I C HCIIOJB30BaHHUECM
TPAAUIIUOHHBIX TEXHOJIOTHI o6yquH5{.

HaumeHoBaHuUe y4eOHBIX ayAUTOPUI,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
CIIOPT32J10B, MOMeIIeHUH A1 XPAHEHHUA U
NPOPHIAKTHYECKOT0 00CIy:KMBAHUS Y4eOHOr 0
000py10BaHUs U T.II.

OcHaleHHOCTh y4eOHbIX ayAUTOPHIi, JadopaTopuii,
MAaCTepPCKHUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
NMoMelleHHH 115 XpaHeHHus ¥ NPo(HIaKTHYEeCKOro
00cTy:KHBAHUS y4eOHOTr0 000Py1OBAHUS U T.II.
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HanmeHoBaHNe y4eOHBIX ayIUTOPHIA,
JadopaTopuii, MAaCTEpPCKUX, ONOIHOTEK,
CIOPT3aJI0B, IOMelIeHNii A1 XpaHeHus u
NPOPHIAKTHYECKOT0 00CTY)KMBAHUS Y1eOHOT0
000py/I0BaHHS M T.II.

OcHaleHHOCTh y4eOHBbIX ayAUTOPHii, J1adopaTopuii,
MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32JI0B,
NOMelleHHMH 11l XpaAaHEeHHUs U NPO(PHIAKTHYECKOr 0
00cTy:KUBAHUS Y4eOHOT0 000pyAOBAHUS U T.II.

115419, r. Mockaa, y.

. Jlonckas, . 39, cTp. 4

ayJIUTOPHUH JUTSI IPOBECHUS 3aHATHN
JIEKIIMOHHOI'O THUIIA

KOMIUIEKT yaeOHOH Meberw,

TEXHUYECKUE CPEACTBa O0YUCHUSI, CITy>KaIIne IS
MpecTaBiIeHns yueOHoi naHhopManuu O0IbIIoNn
ayJIUTOPUH:

— HOYTOYK;

— TPOEKTOP,

— DJKpaH

ayIUTOPUH JIJISl IPOBEICHUS 3aHATUN
CEMUHAPCKOT0 TUIIa, TPYIIIOBBIX U
WHIUBUYAJbHBIX KOHCYJIBTALMM, TEKYIIETO
KOHTPOJISL U IPOMEXYTOYHOU aTTECTalUu, 10
MPaKTUYECKOMN MOATOTOBKE, TPYIIOBBIX U
WHJUBUIYAbHBIX KOHCYIbTALNI

KOMIIIEKT y4eOHoM MebenH,

TEXHUYECKUE CPEICTBa O0YUCHUS, CIyKAIINE JIs
MpecTaBiIeHns yueOHoi naHhopManmu O0IbIIoNn
ayJIUTOPUH:

— HOYTOYK;

— TPOEKTOP,

— DJKpaH

IMoMemenns 11 cCaMOCTOSITEILHOM PadOTHI
o0yvaommnxcs

OcHalIeHHOCTh MOMEIeHUH JJISI CAMOCTOATEILHOM
padoThI 00y4aOIMUXCs

AyauTopust 1715l CAMOCTOSITENILHON paboThI
CTyJeHTa, a. 6315

— KOMIIBIOTCpHAaA TCXHUKA,
IMOJKIIFOYCHHE K CCTH «I/IHTCpHCT»

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

YuranbHbINA 3371 OMOINOTEKH

— KOMIIBIOTE€pHaA TEXHUKA,
ITOJKJIFOYCHHUEC K CCTH «I/IHTCpHeT»

MaTepI/IaHBHO'TeXHI/I‘IeCKOG obecneyeHne y‘le6H0ﬁ JUCHUITIIMHBI

HCIIOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘-ICHI/I$I N JTUCTAaHIIMOHHBIX 06pa3OBaT€HBHI)IX TEXHOJIOTHIA.

Heo0xoanmoe o6opynoBanne IapameTpsl

Texuuueckue TpeﬁOBaHl/Iﬂ

IlepconanbHeiii kommbioTep/ | Beb-0paysep

HOYTOYK/IITaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpexc.bpaysep 19.3
MUKPOGOH, OnepaiinoHHas cucteMa | Bepcus nmporpaMMHOT0 0OeCTieUeHUS HE HUKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
Joctyn B ceTh MHTepHeT Beb-kamepa 640x480, 15 kagpos/c

MuxkpodoH n1000it

JuHaMUKH (KOJIOHKY WU | JTr0ObIe

HAYITHUKH)

Certb (MHTEpHET)

IloctostHHAst ckopocTh He MeHee 192 kbut/c

TexHonornueckoe oOecnedyeHNe pealn3alud IPOrPaMMbI/MOAYJIS  OCYIIECTBISIETCS €
JJIEKTPOHHOU

HCII0JIb30BaHNEM
YHHUBEpPCUTETA.

OJICMCHTOB

UH(POPMAaLIMOHHO-00pa30BaTeIbHON

npu OOydYeHUuu ¢

BepCI/IH nporpaMMHOIoO o0ecrieueHNs He HIXKE:

cpensbl
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10. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIEYEHUE YUYEBHOM JUCIUIIJIUHBI
Buj m3ianusi Anpec caiita 9bC KoauuecTro
Ne Ton HMJIM JJIEKTPOHHOT0 pecypca JK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareancTBO o
n/n MII 1 1p.) H3IaHusA (3Ganonnsemcs 0na u30anuil 6 OonodmoTexe
P- 9JIEKMPOHHOM 8U0€) YHuBepcurera

10.1 OcHoBHas TUTEpATYpPa, B TOM YHCIIE AIEKTPOHHBIC N3IaHUS

1 [Mapnap H.M., Teopusi U IPOEKTUPOBAHUE YuebHOC OI'bOY BO «PI'Y um.

2021 10 .
Mapkos B.B. ra30TypOUHHBIX YCTaHOBOK mocooue A.H. Kocbiruna»

2 IMapnap H.M., Y CTpOICTBO U AeHcTBHE VYuyebHoe OI'BOY BO «PTY um.

2021 10 .
Mapxos B.B. Mapora3’oTypOMHHBIX YCTAHOBOK mocooue A.H. Kocbirnna»

3 . ) . Ha kadenpe -10
Cokonosckuii P.1., TexHUYecKast TEPMOMHAMHUKA. VuebHoe M.: MIYIT 2016 http://znanium.com/bookread2.php?b it
HIapmap H.M. KoHcmekT nexnuit nocobue - 00k=792235 ’

4 DU3UKO-XUMHUIECKHE OCHOBBI Koucmekt Tomck:13a-80 ToMckoro http://znanium.com/catalog.php?

Apxumnos B. A. . 2015 L -
MPOIIECCOB TEMIOMAacCO0OMEHA JIEKIU I MOJIUTEX. YHUBEPCUTETA item=booksearch&code
5 Womar JLIL KoHcnekr yiekuuii mo Kypey VYuebHoe M.: MI'YJIT 2014 Ha Kadenpe - 8
«KuHeTHIeCKas TeOpHsl TEIUIOTHI» nocooue LIT.
6 Aponcon K. D, . . . .
PaGunkor A, 0. [Mapora3oTypOUHHbBIE yCTAHOBKH: Vaebioe M: 000 https.//uralt.fu/book/parogazoturblnn
KEKTOPBI KOHJICHCALIMOHHBIX . 2023 ye-ustanovki-ezhektory- -
bpesrun . B, mocobue «M3parensctBO FOpaiT» .
o’ YCTaHOBOK kondensacionnyh-ustanovok-492213
Mypmanckuii Y. B.
7 Boictpunkuit . @., | Obuias »Hepretuka. OCHOBHOE https://urait.ru/book/obschaya-
M: OO0 - .
Tacanrampkues I'. ., | obopynoBanue YueOHukK 31aTenneTBo IOpaiits 2023 energetika-osnovnoe-oborudovanie- -
Koxwnuenkos B. C. ! P 512921

10.2 lononHuTENbHAS IUTEPATYPA, B TOM YHCIIE AIEKTPOHHBIE U3TAHUS

1 YueOHuK U M: 000
Aizennon A.E. Ddusnka HPaKTUKYM ISt ’ . 2023 https://urait.ru/book/fizika-511373 -

CTIO «M3patenscTBO FOpaiT»

2 ®dusuka. MonekysipHas Gpu3uka VaeBiioe Mocobie M: 000 h_ttps://_uralt.ru/t_)ook/_molekulygrnaya—

byxaposa I'.Jl. U TepMoJHaMKKa. MeTouka . 2023 fizika-i-termodinamika-metodika- -
s CITO «M3natenscTBO FOpai™» .
NpenoiaBatus prepodavaniya-513121

3 Kocumos AL, Meros! pU3HIECKOTO M: OO0 https://urait.ru/viewer/metody-

Koctropuna A.T'., YuebHoe mocobue . 2023 fizichesk ksperi 494206 -
Bparin O.A. 9KCHIEPUMEHTA «M3patensctBo FOpaiT» izicheskogo-eksperimenta-
4 Kpacnosckuii 5.M. BrinosiHeHre 6€TOHHBIX padoT: YuebHoe nmocodue M: 000 2023 https://urait.ru/viewer/vypolnenie- -
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3uMHee OeToHupoBanue. B 2 4.
Yacts 1.

g CITO

«M3patenscTBO FOpaiiT»

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

5 BrImnoHeHHEe OCETOHHBIX PadoT: https://urait.ru/viewer/vypolnenie-
N YuebOHoe nmocobue M: OO0 X
Kpacnosckuit 5.M. 3uMHee OeToHupoBanue. B 2 4. 15 CTIO AanaTenctso I0paiis 2023 betonnyh-rabot-zimnee-
Yacrs 2. 8 ! P betonirovanie-v-2-ch-chast-2-517719
6 Pyno6awra C. I1., Xumuueckasi TeXHOJIOTHS: M: 000 https://ur_ait.ru_/viev_ver/himicheskaya-
Jnddy3noHHBIE TIPOIIECCHI. VueGHoe mocodue ' . 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos 9. M. | tyzery 2. «Wspatencctso I0paitn) 2-ch-chast-1-516153#page/1
7 Pyno6amwra C. 1., Xumudeckasi TEXHOJIOTHS: M: 000 https://urait.ru/viewer/himicheskaya-
Jubdy3noHHbBIE TPOLIECCHI. VYuyebHoe mocobue ' . 2023 tehnologiya-diffuzionnye-processy-v-
Kapramos D. M. Yoorrs, 2 «M3patenscTBO FOpaiT» 2_ch-chast-2-516644
8 IMpotiecchl U anmaparsl MHIIEBBIX Vaeioe 1ocoHe M: 000 https://uralf[.ru/wewer/processy-l-
I'nesaunosa A. U. MPOM3BOJICTB 2-€ U3[., TIEP. U . 2023 apparaty-pischevyh-proizvodstv-
o1 g CITO «M3patenscTBO FOpaiiT» 516046
9 IMporiecchl U anmaparsl MUAMCBBIX M: 000 https://urait.ru/viewer/processy-i-
I'nesaunosa A. U. MPOM3BOJICTB 2-€ U3[., TIEP. U VYuebHoe mocobue ' . 2023 apparaty-pischevyh-proizvodstv-
101 «M3patenscTBO FOpaiiT» 513613
10 Kapramos .M., TeoDis TeMIOMACCOMEnEROc: https://urait.ru/viewer/teoriya-
Kynunos B.A., P P ’ Vaes 6 M: 000 2023 teplomassoperenosa-reshenie-zadach-
Kanamunkos B.B. PCLICHHE 3a1at AUt . HEOHOC HOCODME | - 113 narenseTBo FOpaiit» dlya-mnogosloynyh-konstrukciy-
MHOTOCJIOMHBIX KOHCTPYKIMH
516154
11 [ITabapoB A.b. - oTB. httos: . . .
pex., Kucuupin Teopus TemioMacconepeHoca B M: 000 ttps://urait.ru/viewer/teoriya-
A.A. - oTB. pex HeTera3oBbIX M CTPOUTENIBHBIX YuyebHoe mocobue 31aTenneTBo IOpaiits 2023 teplomassoperenosa-v-neftegazovyh-
o B TEXHOJIOTHAX A P i-stroitelnyh-tehnologiyah-498905
12 Cemenos IT.1L, Temmorexuuka B 2T. Tom 1. https://urait.ru/viewer/teplotehnika-v-
Epodees B.JIL. - mox VyeOHuK mis M: OO0 . o .
e, Tpsxis A.C. - TepMoAMHAMUKA U TEOPHS CIIO Wsarenserso IOpaiim 2023 2-t-tom-1-termodinamika-i-teoriya-
peiL., o TEImIoo0MeHa teploobmena-516581
O/ Pe/l.
13 Cemenos IT 1L, Temnorexnuka B 2T. Tom 2. https://urait.ru/viewer/teplotehnika-v-
Epodees B.JI. - nox VYueOHuK JuIst M: OO0 .
TepMoIMHAMUKA U TEOPUS . 2023 2-t-tom-2-energeticheskoe-
pen., [psxun A.C. - CIIO «M3natenscTBO FOpaiT» . .
TemIoo0MeHa ispolzovanie-teploty-516585
MO pel.
H EGI:) OQ);IeBﬂEI;IE./; HCOIf Temmorexuuka. [IpakTukym YyebHoe mocobue M: 000 2023 https://urait.ru/viewer/teplotehnika-
Eoi.bez? o P Y «U3narensctBo KOpaiT» praktikum-516588#page/1
15 Bhicrpumkuii I . TemIoTeXHNKa U SHEPTOCUIIOBOE VueOHuk st M: OO0 2023 https://urait.ru/viewer/teplotehnika-i-

000pyZI0BaHNE MPOMBIIIIICHHBIX

aKaICMHU4YCCKOIo

«M3natenscTBO FOpaiT

energosilovoe-oborudovanie-
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NIPEANPUATHI

OakanaBpuaTa

promyshlennyh-predpriyatiy-
5129224#page/1

16 Kymunos B. A., T eXHIUCCKAs TeDMOMMHAMUKE 1 Y4ueOHuK Jyis M: 000 https://urait.ru/viewer/tehnicheskaya-
Kapramos 3. M., TerToneneata pMoz AKaJIeMHUECKOTO | pr. aTCJH;CTBO IODaiit 2023 termodinamika-i-teploperedacha- -
Credanrok E. B. pen OakanmaBpuaTa ! P 510604
17 MounekysipHas GU3NKa 1 yqe6HoeH;IOCO6He M: 000 https://urait.ru/viewer/molekulyarnay
byxaposa T'.JI. TepMOIUHAMHUKA. MeToIuKa A i . 2023 a-fizika-i-termodinamika-metodika- -
akazemuieckoro | «M3matensctBo FOpaiiT .
TIPETIOIaBaHUS Saxanaspuata prepodavaniya-513121
18 M.: 111 PUOP, HUL], http://znanium.com/bookread.php?bo i
IOnuu C.B. TemmomaccooOMeHn Y4eOHuK MHDOPA-M 2016 o0k=238920
: i 2
19 Kynunos A. A. TemomaccooOMeH Yuebroe mocodbue | M.: HULl MUHOPA-M, 2015 http'/lznanIum];giTé%afZIBOQ'php' book -
20 WKeHepHbIE METOIBI pacueTa KpacHosipck : Cub. http://znanium.com/catalog.php?book
Bruw, 10. B. 3aj1a4 TemI000MeHa Mororpagus (henep. yH-T 2014 info=506059
10.3 MeToandeckre MaTepraisl (yKa3aHUs, PEKOMEHJAINH 1T0 OCBOCHHUIO AuCHUTLTHHEI aBTOpoB PI'Y um. A. H. Koceirnna)
1 TemmoMaccoo0OMEHHBIE MPOIIECCHI weGHo- Ha kaepe — 5
Kmaxkun JLU., u 06opyaoBaHue st 06paboTKH MeT}; HeCKOe M.: MIYIT 2016 http://znanium.com/bookread2.php?b mfp
[Hapmap H.M. TEKCTHJIBHOTO MaTepHaja B noﬂco 6ue - 00k=792218 ’
BO3/IyLIHOM M MAPOBBIX Cpeax
2 [TapoTypOHHHBIE yCTaHOBKH qeBHO-
[Mapnap H.M., TEIJIOBBIX U ATOMHBIX MeT}i) HeCKOe OI'bOY BO «PI'Y um. 2021 10 wr
Mapxkos B.B. 3JIEKTPOCTAHLIUH. HOI::O 6ue A.H. Kocbiruna» ’
Pabouas Terpanp. Yacts 1
3 [TapoTypOnHHBIE YCTaHOBKH qeBHO-
[Mapnap H.M., TEIJIOBBIX U ATOMHBIX MGIZ) HeCKOe OI'bOY BO «PI'Y um. 2021 10 wr
Mapxkos B.B. 3JIEKTPOCTAHLIMH. HOI::O bute A.H. Kocbeiruna» ’
Paboyas Terpans. Yacts 2
4 yueOHO-
Kwmaxun JL.U., TexHuueckas TEpMOJMHAMUKA. METOIHIECKOE OI'BOY BO «PT'Y um. 2021 10 wr
[Tapnap H.M. Pabouas Terpans. YacTts 2 A A.H. Kocbiruna» '
nocobune
5 7 . —
Kmakun J1LU., }T/::;:J;;;gic:;zfjcm METOIUYECKHE M.: MIYIT 2015 http://znanium.com/bookread2.php?b Ha Kaq[ffpe 5
lapmap H.M. TEKCTHBHBIX MATEpHATIOB yKa3aHus 00k=792183
6 Kmakun JLU., Pacuer pekyrnepaTHBHBIX METONYECKUE M.: MIYIT 2016 http://znanium.com/bookread2.php?b | wa xadempe — 5
[Hapmap H.M. TEII00OMEHHUKOB YKa3aHUI " 00k=792181 IIT.
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11.1. Pecypchl 25IeKTpOHHON OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI

1 npoeccroHaIbHbIE 0A3bl JAHHBIX:

Cpok
No Ile Homep n Maprrep o 3 JIEeHCTB
puo aara IIpeamer gorosopa Cchbli1Kka Ha JIEKTPOHHBII pecypc ust
nn J0Tr0BOPY
hi} J0roBOpa JI0TOBO
pa
[pmnoxerne | O mpenocTaBIeHIH PIIHU basa nannpix The Wiley Journals [eiicT
Ik JOCTyTa K Databas (rnmybuna nocryma: 2019 1. | yer mo
1 202 | nucemy JNEKTPOHHBIM -20221.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 r.
07.04.2023 r.
Ne 574
PIITHU O mpenocTaBiIeHUN PIIHU basa mannsix Springer Materials: [eiict
202 Wndopmanmo | mocrymna k 6azam https://materials.springer.com/ YeT 110
2. 3 HHOE MHUCHMO JAHHBIX M3/1aTeIhCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O npenocraBaeHUH PIIHU basa manneix Springer Nature JelictB
202 Uudopmanmo | mocrymna k 6azam Protocols and Methods: yer 1o
3. 3 HHOE ITUCHBMO JIAHHBIX U31ATEJIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 or Springer Nature m/sources/springer-protocols 023 r.
29.12.2022
PITHU1 O mpenocraBieHUN PIIHU https://www.orbit.com/ JleticT
Wudopmanmo | mocrymna K yer 1o
4, 202 HHOE ITHCHMO AJIEKT 30.06.2
3 POHHBIM .06.
Ne 1955 ot pecypcam Questel SAS 023 1.
30.12.2022
PILIHU O mpemocraBieHHN PIIHU https://www.ccdc.cam.ac.uk/ JleiicTB
Wudopmanmo | mocryna k 6aze yeT 110
5 202 | HHOE MHUCBMO naHHbIX kKoMmaHuu The 31.12.2
"3 Ne 1956 ot Cambridge 023 .
30.12.2022 Crystallographic Data
Center
202 | Horosop O mpenocraBieHnN 000 https://e.lanbook.com/ JleiicTB
6 3/2 | Ne ITJI-02- rpaBa UCIOJIb30BAHUS «H3maTenscT yer 1o
" | 024 | 4/18-01.22 or | mpOrpaMMHOTO Bo Jlanb» 17.02.2
07.02.2023 . obecriedeHus 024 r.
202 | Horosop O nmpenocraBieHUn 000 HeticT
2/2 | Ne 494 56c or | mocryma k OBC «3HAHINY . . €T 10
" | 023 | 12102022 . | Znanium.com M» https://znanium.cony 12,102
023 r.
202 | doroBop O mpemocTaBieHHN 000 https://urait.ru/ JleiicTB
2/2 | Ne450-22 E- JOCTyTa K «DJEeKTPOHH yer Jio
8. | 023 | 44-5or 00pa3oBareabLHOMI oe 14.10.2
05.10.2022 1. matdopme «IOPANTY | m3marenncts 023 1.
o FOPAWT»
202 | JIuuensuonusl | O mpenocTaBleHUH 000 HDb https://www.elibrary.ru/ JleiicTB
2/2 | # morosop JOCTYyTIa K yeT 10
023 | SCIENCE nH}popMannoHHO- 25.05.2
INDEX AHAJIUTUYECKOU 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 or | INDEX (BrintoueHHOTO
25.05.2022r. | B HAy4HBIH
WHPOPMAIMOHHBIHA
pecype

eLIBRARY.RU)



https://www.orbit.com/
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https://e.lanbook.com/
https://znanium.com/
https://urait.ru/
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202 | doroBop O mpenocraBieHUN 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne 52-22-EIl- | mpaBa ucrnosnb3oBanusi | «M3marenber yeT 10
023 | 223-5P ot MIPOrPaMMHOTO BO Jlaub» 18.02.2
18.02.2022 r. | obecneuenus. O 023 r.
JlomonHUTEND | TMPEeroCTaBICHUU
10 HOE JOCTYTIA K pa3aenam
' corJianeHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EI1-
223-5P or
18.02.2022 .
[punoxerne | O mpemocTaBIeHIH PIIHU basa nannpix The Wiley Journals Pecypc
Ik JOCTyTa K Databas (rnybuna mocryma: 2023 Geccpo
1 202 | nmucemy 3JIEKTPOHHBIM I.) YHBIN
| 3 | PHOHU ot pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 .
Ne 574
[punoxernne | O mpemocTaBIeHIH PIIHU basa nannpix Nature journals (rox Pecypc
1 JOCTyIa K n3nanus — 2023 r. - TeMaTHyeckas | Geccpo
K IUCbMY COJICPKAHUI0 0a3 kosutekims Physical Sciences & YHBIN
PIIHU ot NaHHBIX U3aTEILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12. Ne 1950 baza nannpix Springer Journals
3
(rox m3panusg — 2023 1.-
TeMartmdeckne kKoyureknnu Physical
Sciences & Engineering Package) :
https://link.springer.com/
IIpunoxenne | O mpenocTaBieHUU PIIHAN basa nannpix Springer Journals Pecypc
1 JOCTYTIA K (rox m3nanms — 2023 1.- beccpo
K TUCHMY coJepKaHuIo 0a3 TeMaTtHieckas KoJuiekmms Social YHBIHA
PIIHU ot JAHHBIX M31aTelILCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza nannpix Nature Journals -
3 Palgrave Macmillan ( -
algrave Macmillan (rox u3nanus
2023 r. TeMaTU4eCKON KOJIEKIIUU
Social Sciences Package)
https://www.nature.com/
IIpunoxenne | O mpenocTaBiieHUU PIIHAN basa nannpix Nature journals, Pecypc
1 JIOCTyTa K Academic journals, Scientific Geccpo
K TUCBMY COJIepKaHUIO0 0a3 American (ron m3nanus — 2023 r.) | YHBIHA
PIIHU ot JAHHBIX U3aTEIbCTBA TEMaTHYECKON KoJutekmu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
basa nannbix Adis (ron u3maHus —
14 202 2023 r.) TeMaTUYECKON KOJIICKIIUN
13 Life Sciences Package
https://link.springer.com
baza nannpix Springer Journals
(rox m3nanust — 2023 r.: -
TeMarmdeckas Koyuekims Life
Sciences Package) :
https://link.springer.com/
[punoxenne | O npenocraBieHUN PIIHA eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMIEH3NOHHOTO Collections, rox u3nanms - 2023, B | 6ecepo
15 202 | x nucemy J0CTyMa K T.4. BBINYIIEHHbIX B 2022 1. - YHBIH
| 3 | PIHHU or COJIepIKaHUIO Oa3bl TeMarnueckas komurekims Physical
29.12.2022 r. | mamHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):



https://e.lanbook.com/

HU3IIaTeNbCTBA Springer
Nature
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http://link.springer.com/

Ipunoxkenne | O mpemocTaBIeHUN PODOU basa nannsix Nature journals Pecypc
1 JOCTyTIa K kosutekimu Academic journals, 6eccpo
K IIACBMY SIIEKTPOHHBIM Scientific American, Palgrave IHBIH
202 PODU ot pecypcam Springer Macmillan (serycku 2022 1.):
16. 5 08.08.2022r. | Nature https:/www.nature.com/
Nel1065) https://link.springer.com
basa mannsrx Springer Journals:
https:/link.springer.com/
IIpunoxenue O npenocraBieHUN PoOU Basa nannsix Springer Journals: Pecypce
1 J0CTyTa K https://link.springer.com/ 6ecepo
17 202 | k nuceMy 3JIEKTPOHHBIM baza manneix Adis Journals YHBIN
| 2 |PDODUoOT pecypcam Springer (BBimyckm 2022 1.):
30.06.2022r. | Nature https://link.springer.com/
Ne 910
[punoxenne | O MpemoCTaBICHAN POOU basza nannsrx Nature journals Pecype
1 JOCTYTIA K (BBIITYCKHI Geccpo
18 202 | x muCHMY JJIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
| 2 | PODU ot pecypcam Springer basa nanneix Springer Journals:
30.06.2022 r. | Nature https:/link.springer.com/
Ne 909.
[Mpunoxenne | O mpenoCTaBICHAM POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIEH3HOHHOTO Collections): Geccpo
K ITUCBMY JIOCTyTIa K http://link.springer.com/ YHBIN
19 202 | PO®U or COZIepKaHuIo Oa3bl
| 1 |17.09.2021r. | mamHbIX Springer
Ne 965 eBooks Collections
W3/aTeNbCTBA Springer
Nature
IIpunoxenne | O mpenocTaBlIeHUU POOU Basa nannpix Springer Journals (3a | Pecypc
Ne 2 x mucpMy | cyOJeIeH3MOHHOTO 2019 1): https:/link.springer.com/ beccpo
20 201 | PO®OU Ne 809 | moctyna k Basa nannpix Nature journals YHBIA
' 9 ot 24.06.2019 | conmepxanuto 6a3 (BBIDYCKH
T. JAHHBIX M3/1aTeIECTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O mpenocraBieHUN OI'BY PI'b | http://H36.pd/ Pecypc
Ne 101/HOB/0 | mocryna k Geccpo
21, 201 486-m1 ot «Ha i 5
8 LIUOHAJILHOM YHBIH
21.09.2018 r. | aMeKTPOHHOMH
6ubmmorexe» (HOb)
[Mpunoxenne | O npenocraBieHUH POOU https://link.springer.com/ Pecypc
Ne2 x muckMy | poctyna k Bl https://www.springerprotocols.com/ | 9€ccPo
PODOU Ne 779 | usnmarenscrBa _ _ YHBIH C
001 | 0T 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. e | T (BBITyCKHM 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamenne O mpenocraBieHUN 000 http://www.polpred.com Pecypc
23. | ¢/2 Ne 2014 ot joctyna xk bJI CMU "TIOJIIIPE[ Geccpo
' 29.10.2016 . CrpaBo4HUK YHBIN
019 o
Horosop O npenocraBneHUN OI'bY PI'b http://H36.pd/ Pecypc
201 | Ne 101/HDOB/0 | moctyma k 6eccpo
24. | 5/2 | 486 ot «HannonansHOM YHBII
019 | 16.07.2015 . | smekTpOHHOI

ouOIIMOTEKE)



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/

52

201 Cornaienue O coTpyaHUYECTBE B HIT http://www.neicon.ru/ Pecypc
25 | 3 Ne JIC-884- Koucopunyme HOHWKOH beccpo
' 019 2013 ot IHBI
18.10.2013 1.
JIutiensnonHo | O mpemocTaBIcHAH 000 http://www:.elibrary.ru/ Pecype
001 | € cormamenme | roctyma K «Hanmonans Heccpo
Ne 8076 ot eLIBRARY.RU Has YHBIN
26. | 3/2
20.02.2013 r. 3NEeKTPOHHAS
019 6
HOTHOTEeKA
» (HOB)
11.2. TlepedyeHb NpOrpaMMHOr0 OOECIIEUEHHUS
Nen/m|HanmeHoBaHue JIMIEH3HOHHOTO MIPOTPAMMHOTI0 PexBU3MTHI NOATBEPKIAAIOUIETO
o0ecnevyeHnst MOKyMeHTa
1. \Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-2A-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 nist 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 ot 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 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11.  |SolidWorks KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. |Rhinoceros KoHTpakT Ne 18-0A-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 18-0A-44-19 ot 20.05.2019
16. |KOMIIAC-3d-V 18 KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
17.  [Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. |AnbT-®uHaHCH KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. |Ansr-MHBecT KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. |[Iporpamma mjst moaroToBku tectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |dmanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpPakKT 85-0A-44-20 ot 28.12.2020



http://www.neicon.ru/
http://www.elibrary.ru/
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23. |Adobe Creative Cloud for enterprise All Apps ALL KoHTpakT Ne 60-DA-44-21 ot 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 [kontpakt Ne 60-DA-44-21 ot 10.12.2021
(Windows)

26. |Mathematica Standard Bundled List Price with Service [kontpakt Ne 60-2A-44-21 ot 10.12.2021

27. |Network Server Standard Bundled List Price with KoHTpakT Ne 60-DA-44-21 or 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 KoHTpakT Ne 60-DA-44-21 ot 10.12.2021
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JIUCT VYYETA OBHOBJIEHUM PABOYEM IIPOITPAMMBI YUYEBHOM
JTUCIHUTIIUHBI

B pabouyio mnporpammy ydeOHOW ITUCIMIUIMHBI BHECEHBI W3MCHEHUS/OOHOBICHHUS W
YTBEPIKJCHBI HA 3aceIaHuU KadeIpbl:

Ne mnn

1N1))
00OHOBJICHUSA
PIIJ

XapakTep U3MeHeHUi1/00HOBIeHUI
€ YKa3aHMeM pasjeJia

HOMep MPOTOKOJIA
U 1aTa 3aceJaHus
Kadeapsbl




