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Pa6ouas mporpamma omo0pena MeToquyecKoit komuccueit UDnA
26.01.2022 r. mpotoxon Ne 5 7
HpencenaTW/é

Pa6ouas mporpamma cocrasiena:
3aB. kadenpoit TudC, kanz. TexH. Hayk E.I'. Hemmmopenko
v

C 7
7#7— B.P. Xpammun

Penensenr:;
3aM. HavanpHuKa [[OCT ITAO "MMK" _
e SEaE s < <
KaHJI. TEXH. HayK % B.H. Muxaitnosckmii
.




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM Tojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTHIECKUX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii ET. ITCH.IHOpeHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl TerIoTEeXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Lensimu ocBOeHMsI TUCHUIUIMHBI (Monyins) «BBeieHue B HalpaBlIEHUE» SBISIOTCA:
dbopMupoBaHHE Yy CTYACHTOB TMpEACTaBICHUN O HampaBieHud «TeruiodHepreTuka u
TEIUIOTEXHUKa», 00JacT NpodecCHOHATbHON JESTENIbHOCTH BBITYCKHUKOB, OCHOBHBIM
NPUHIUIIAM  T[POU3BOJACTBA DJIGKTPUUECKOW W  TEIJIOBOM HSHEPrud, POJIU M MecTa
SHEProoOecrneyeHus: B COBPEMEHHBIX MPOMBIIIIEHHBIX TEXHOIOTHIX

3agaud JUCHUIUIMHBI - Pa3BUTHE Y CTYJEHTOB KOHTBUTHUBHBIX, JESITEILHOCTHBIX HU
JUYHOCT-HBIX KauecTB B cooTBeTcTBHM ¢ TpeboBanusmu PI'OC BO, ycBoeHue cTyaeHTaMHu
3HaHMI:

- IpeIMETA, OCHOBHBIX €T0 Pa3/eIioB;

- OCHOBHBIX HOPMATHBHBIMH JIOKYMEHTAMHU, PETIIAMEHTUPYIOIUMU 00y4eHUE CTYJACHTOB
B BBICIIIEH ITKOJIC;

- OCHOBHBIX MOHSTHH, MPOIIECCOB U TEPMHUHOJIOTUEH, UCTIONB3YEMBIX MPHU JaTbHEHIIIEM
00y4eHHH Ha CTAPIINX Kypcax.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuiuinHa Beenenue B HarpaBieHHe BXOAUT B YaCTh Y4€OHOTO TU1aHa (hopMupyeMyro
y4aCTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUI 00pa30BaTeNbHON IPOrPaMMBbI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

dusuka

TexHuueckas TepMoIMHAMUKA

VYyeOHasi - 03HaKOMUTENIbHAS IPAKTUKA

Xumus

3HaHus (YMEHUs, BlaJIeHUs), MOTYYeHHbIE IPU U3yYEHUU JAaHHON JUCLUILIMHBI OyayT
HEOOXOIUMBI JUTSl U3yUSHUS TUCIUTUTIH/TIPAKTHK:

TexHuueckas TepMoIMHAMUKA

Harnerarenu B TenaosHepreTuke

OCHOBBI BOJIOTIOITOTOBKH Ha TIPOMBIIIICHHBIX MTPEIITPUSTHIX

[TaporeHepaTopbl MIPOMBILIUIEHHBIX TPEATPUATHN

CucreMbl IPOMBILIUIEHHOTO TEIIOCHA0KEHUS

Teopust ropeHHst U TEXHOJIOTUU CKUTAHUS

DOHeprobanaHCchl IPeaIpUATHIA

[TapoTypOMHHBIE yCTAaHOBKH

TennosHepreTnyeckre CUCTEMbI IPOMBIIIJICHHBIX MPEANPUATUI

DHepreTuka 1 9KOJOTHUs

["a3oTypOuHHBIE ¥ TAPOTra30BbIE YCTAHOBKU

[{udpoBbie TEXHOIOTUH B TEIUIOHEPTETHKE

Herpanunuonnas sHepreTruka

TernoBble 37EKTpUYECKUE CTAaHITMH

XonouIbHbIE U KPHOT€HHbIE YCTAaHOBKHU

DHeprocbOepekeHrne 1 BTOPUYHbIE SHEPTOPECYPCHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILVINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4eHH s

B pesynprare ocBOoeHHS JUCHMIUIMHBI (Monayinsi) «BBeneHue B HampaBiIeHUE»
o0ydJaronuiics J0KeH 00J1a1aTh CICYIOIIMMU KOMIIETCHITUSIMH:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIN

I1K-3 CriocobeH k cOopy, 06paboTke, aHaIHM3y U 0000IIEHUIO PE3YIIBTATOB YKCIIEPUMEHTOB




1 UCCJICAOBAHUM B COOTBETCTBYIONIEH 00JIACTH 3HAHHI

[1K-3.1 OcymectBiser cOop, 00pabOTKy, aHanmu3 W 0000IIEHHWE pPe3yabTaTOB
IKCIIEPUMEHTOB M MCCIICIOBAHUI
[1K-3.2 [ToaroraBiuBaeT MPeUIOKEHUS IS COCTABJICHHS IJIAHOB U METOIUYECKHIX

OporpaMM  JSKCHEPUMEHTAIBHBIX  HMCCIEJOBAaHUH U pa3paboTok,
MIPAKTUYECKHX PEKOMEHAALUH 10 UCIIOJIHEHHIO UX Pe3yJIbTaTOB




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0wast Tpya0eMKOCTb JUCLUIUIMHBI COCTaBISIET 2 3a4€THBIX €AMHUI] /2 akaj. 4acoB, B TOM

qHCIe:

— KOHTaKTHas paborta — 19 akas. yacos:

— aynutopHas — 18 akaj. 4acos;

— BHeayJuTOpHas — 1 akaj. yacos;

— caMOCTOsITeNIbHAS paboTa — 53 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma arTecTaluu - 3a4eT

AynutopHast s
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
=
5 B aKaJl. 4acax 2] Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) = . p Kon
S 3 ©| camocTOsATENBHOM | ycIieBaeMOCTH U
JUCLUTUTAHBI 5 £ m . | kommereHIMH
O g £ paboThI MIPOMEKYTOUHOH
nmab. | mpakrt. [ $ & ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. | O &
1. 1. Pazgen Bsenenue B
HaTpaBIIcHUE. Cucrema
Bericuero 00pa3oBaHHs B
CamocrosTenpHOe
1.1 BY3 u ero mecro B o
u3ydyeHue yueOHoi .
cucreme BBICLIETO N Texkyuuii KOHTPOIIb MK-3.1,
1 1 ¥ HAyIHOH
obpazoBanms. CTpykTypa YCTIEBAEMOCTH I1K-3.2
JIUTEPATYPHI.
MITY
[Ipunoxenue 1.
3
1.2 Tema Opranuzanus CaMocTosiTenpHOe
MOJrOTOBKM Oaka-IaBpoB B U3y4yeHue yueOHoi N
A p M yHee Texymuii KOHTPOIH IK-3.1,
MI'TY. bubnuoreunsie u 1 1 ¥ HAyIHOH
yCIIEBa€MOCTH [K-3.2
6ubnuorpaduyeckue JIUTEpPaTyphL.
pecypcsl [punoxenwue 1.
HWroro no pazaeny 2 2
2. 2. Paznen OCHOBBI
MPOMBILITIEHHOW
TEIIOYHEPTeTHKHI
Beimonnenne
MPaKTHYECKUX
abot (perieHue
21 DHepreTuka u p 32&;‘{)
0011eCTBO. ’ Texymuii KOHTPOIb MK-3.1,
2 4 | mpemycMoTpeHHBI
DHepreTuveckre pecypebl -« paGoueli yCIEeBaeMOCTH IK-3.2
U MX HCIIOJIb30BAHUE p N
IpOTrpaMMOi
JUCLUTUTUHBIL.
3 [Tpunoxenue 1.
Beimonnenne
MPaKTHYECKUX
pabor (pemenue
2.2 OOmue TMOHATHS U 3a1a4 .
oI1] ez[eng:mﬂ Enuuuier 2 4 | opexn cff[OT)’eHHLI Texynumii Kourpos, IIK-3.1,
p . peny pe! yCIIeBa€MOCTH IK-3.2
U3MEpeHHH X paboueit
IIPOrpaMMOM
JUCIHIUINHEL.
IMpunoxenue 1.




Brinonnenue

MPAaKTHYSCKUX
pabort (perieHue
2.3 TomiMBO W OCHOBBI 3a1a4 .
TEOpUH TOPEHHUS 2 6 | mpen cf/[[OT)’eHHLI Texymuuit KoHTpOH [IR-3.1,
p P peny pel YCIIEBaEMOCTH IK-3.2
OPTaHUYECKOT0 TOILINBA X paboueii
MPOrpaMMOit
JIACIMTUINHEL.
[Tpunoxenue 1.
Brinonnenue
MPaKTHICCKUX
pabort (perieHue
2.4 Bonma m BOAsSHOI map. 3ajad. .
Te MOZ[II[/IHaMI/IKaﬂ b 1 5 | mpex Cf\[/IOT),eHHLI Texymuuit KoHTpOTH [IR-3.1,
P peny pel YCIIEBAEMOCTH [K-3.2
MPOLIECCOB B BOISHOM Iape X paboueii
MPOrpaMMoit
JICIMTUINHEL.
[Ipunoxenue 1.
Brimonnenne
NPaKTUIECKUX
pabort (perieHue
25 TemsoBsie 3a1a4), [IpoBepka MK-3.1
JNIEKTPUYECKAE  CTaHIHH. 2 4 | mpenycMOTpeHHBI | MHAWBUIYalbHBIX K 3' 2‘
OCHOBBI PabOTEI X paboueii 3a7aHui '
MPOrpaMMOit
JIACIUTUTAHEL.
[Ipunoxenue 1.
Brimonnenne
MPaKTUIECKHX
abor (pemeHne
2.6 KorenpHble arperatsl P (p
3a/1a4), N
MIPOMBILIIEHHBIX Texkymuii KOHTPOIb MK-3.1,
. 2 3 | nmpexycmoTpeHHbI
MPENPHITHH, ux . YCIIEBAEMOCTH I1K-3.2
X paboueii
Ha3HAYCHHE, KOHCTPYKITHSL. N
porpamMMoin
JIACIUTUTHHEL.
[Ipunoxenue 1.
IToaroroBka
OKJIAJIOB 1O Tekyuuii KOHTPOJIb
2.7 AToMHas u 2 7 3apaHee yCIIeBaeMOCTH. MK-3.1,
THIIPO3HEPTeTHKA 0003HaYCHHBIM TIpesenTanuu I1K-3.2
TeMaMm. JIOKJIAJIOB
[Ipunoxenue 1.
Brinonnenne
MIPaKTHIECKUX
aboT (pemieHue
2.8 OCHOBBI P (p
3ama4), .
TETIOPUKALHH. Texymuii KOHTPOJIb MK-3.1,
1 8 | mpemycmoTpeHHbI
IlenTpanuzoBanHoe . yCIIEBaEMOCTH IK-3.2
X paboueii
TeIIOCHA0KEeHe N
MpOrpamMMOin
JTACITATUTAHBL.
[Tpunoxenue 1.
IToaroroBka
29 OHepreTuka A
JIOKJIAJIOB IO
METaJUTYPTHYECKOTO .
3apaHee Texymuit KOHTPOJIb IK-3.1,
3aBoja. [IpombIieHHBIE 2 10
0003HaYEeHHBIM yCIIEBa€MOCTH IK-3.2
neyn u ux
TEeMaMm.
9HeproobecreyeHue.
[Tpunoxenue 1.
Wroro no pazneny 16 51
HWroro 3a cemectp 18 53 3auéT
Uroro no aucuuminuze 18 53 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jlns penieHus: NpegyCMOTPEHHBIX BUAOB yuyeOHOM pa®OThI MpU M3YyYEHUU AMCLUIUINHBI
«BBenenue B HampaBleHHE » B KadyecTBE OOpPa30BaTENbHBIX TEXHOJOTHH HCIIOJIB3YIOTCS Kak
TPaJULIMOHHbIE, TAK U TEXHOJIOIMH IPOEKTHOTO O0YUYEHHUS.

Wudopmannonnas JeKUs — [OCIENOBaTeIbHOE  HW3JOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO BepOaJbHBIMU CpEACTBAMU
(MoHONOT mpenonaBaTens). Takke HCHONB3YIOTCS HHPOPMAUMOHHO — KOMMYHUKAI[MOHHBIC
TE€XHOJIOTUH

IIpakTueckoe 3aHATHE, NOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IIPEJIOKEHHOMY aITOPUTMY.

[lepenaua HEOOXOIUMBIX TEOPETUUECKUX 3HAHMHA M (POPMHUPOBAHUE TPEACTABICHUHN 1O
Kyp-CY IPOUCXOJUT C IPUMEHEHUEM MYJIbTUMEIUINHOr0 000pyaoBaHus. JIEKIIMOHHBIN MaTepual
3aKpEIUIIeTC Ha IMPAKTUYECKUX 3aHATHUSX, TJ€ IPUMEHSAETCS COBMECTHAas JeATEIbHOCTb
CTYACHTOB B I'pyIIIe, HalpaBJIeHHas Ha pelleHue oOuel 3a1auu MyTeM CIOXKEHUs Pe3y/bTaToB
UHAUBUAYaAJIbHON  paboThl ujeHOB rpynmnbl. Jlis  pa3BUTUS U COBEPIICHCTBOBAHUS
KOMMYHHUKATHBHBIX CIIOCOOHOCTEH CTYAEHTOB OPraHU3YIOTCS IMPAKTUYECKHE 3aHATUS B BUJE
JUCKYCCUM, aHalu3a pEabHBIX MPOOJIEMHBIX CUTYyallMH M MEXIUCHMIUIMHAPHBIX CBS3€H U3
pasin4HbIX oOjacTeil B KOHTEKCTe perraeMoi 3agaun. CamocTrosTenbHas paboTa CTUMYJIUpPYET
CTYACHTOB K CaMOCTOSITEJIbHOM MpopabOTKe TeM B MPOLECCEe HAUCAHUs pedepaToB MOIATOTOBKH
K JJUCKYCCHSIM, K KOHTPOJIbHBIM paboTaM M TeCTUpoBaHuto. IIpu opranuzanuu caMocTosTenbHOMN
pabOoThI CTYAEHTOB UCIIOJIb3YIOTCSI AJIEKTPOHHBIE BEPCUH KypCa JIEKIIUH.

CTyZneHThl TakKe BBIIOJIHSIOT TBOPYECKHH IIPOEKT, KOTOPBIN, KaK IIPABHIIO, HE MMEET
JeTaJbHO TPOPAOOTAHHOM CTPYKTYpBI; Y4eOHO-TIO3HABATENbHAs JEATEILHOCTh CTY/ACHTOB
OCYILIECTBIISIETCS. B paMKaX PaMOYHOIO 3aJaHus, MOAYMHAACH JOTMKE U MHTEPECAM YYaCTHUKOB
IIPOEKTA, )KaHPY KOHEYHOI'0 pe3yibTaTa - UHPOPMALMOHHOTO JOKJIAa.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxeHuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. CazanoB b.B., [IpombIlieHHBIE TEMIO3HEPTETUYECKHE YCTAHOBKU M CHCTEMBI | y4eO.
nocooue s By3oB / CazanoB B.B. - M. : WUsmatensckuit nom MDOU, 2019. - ISBN
978-5-383-01246-8 - Texkcr : anexrponHsiii // IBC "Koncynbrant crynenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012468.html - Pexxum gocTyma : 1Mo momucKe.

2. AranutoB, E. b. Beenenne B Hanpasienue "TeruiosHepreTuka M TEIUIOTEXHHUKA"
yuebHo-MeTouueckoe mocooue / E. b. Arammros, b. K. Cenwukun, I'. H. Marseea. -
MarnuTtoropck [MITY], 2015. - 63 ¢ @ wr, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=902. pdf&show dcatalogues/1/11188
44/902.pdf&view=true - MakpooObeKT. - TeKCT : 2eKTPOHHBI. - FIMeeTcs eyaTHBIN aHaJIor.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. Aramutos, E. b. DHepreTuka u oxpaHa okpyskarouiei cpenbl : yuebHoe nocodue [ams
By-30B] / E. B. Aranuros, B. H. Muxaiinosckuii, M. C. CokosoBa ; MarHuTOropckuii roc.
TexHu4e-ckuit yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1691-3. - 3arn. c¢ turyn. o3kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532



(mata oopamenus: 14.05.2020). - MakpooObekT. - TekcT : 31eKTpoHHbIN. - CBEACHUS JOCTYITHBI
takke Ha CD-ROM

2. Kimmenko A.B., Temnosnepretuka u Temnorexuuka Ku. 4. IlpombinuieHHas
TerutodHepreTrka u temiorexuuka / Kioumenko A.B. - M. | Usnmarensckuii jom MDOU, 2017.
(CnpaBounast cepus "Temnosnepretuka u terwtorexuuka') - ISBN 978-5-383-01171-3 - Tekcer :
snektpounsi /I DBC "KoncynpTant  crymeHta" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011713.html

3. Tpyxauit A.Jl., OcHoBbl coBpemeHHOW »dHepretuku Tom 1. CoBpeMeHHas
TEIJIOPHEPreTHKa ;| ydeOHHK Juist By30B : B 2 T. / Tpyxuwuii A.Jl. - M. : Uznarensckuit nom MOU,
2019. - ISBN 978-5-383-01337-3 - Tekct : anekrponnsiit // DBC "KoncynbranT crymenra :
[caitT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013373.html - Pesxxum noctymna
! TIO TIOJIITHCKE.

4. JIsmkos, B. U. Teoperndeckue OCHOBBI TCIUIOTEXHUKU: YueO. mocodue Juist By30B /
B.M. JlsmkoB, 2-¢ u3a., ucnp. u gom. - M.:. KYPC: MUH®PA-M, 2019. -c: un. - ISBN
978-5-905554-85-8. - Tekcr : JJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002345 — Pesxum gocTyma: mo moamucKe.

B) MeToauyeckue ykasaHus:

1. Kaprasue, C. B. HerpamuuuoHHbsle M BO300HOBIIS€MbIE HMCTOYHUKH DSHEPTUU !
yuebnoe nocobue / C. B. Kaprasues, E. I'. Hemmopenxko. - 2-¢ u3/1., ucup. u 1011, - MarHuToropck
: MI'TY, 2012. - 1 saektpon. ont. muck (CD-ROM). - 3arm. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1025.pdf&show=dcatalogues/1/1119
297/1025.pdf&view=true - MakpooObeKT. - TeKCT : 37eKTPOHHBIH. - CBEICHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

2. Iuntsa T. H. Tepmonunamuka. Ternmonepenaya : npaktukym / T. H. Tlunts, 0. .
TaprakoBckwmii, I. H. MatseeBa ; MI'TY. - [2-e m3n., moaror. mo med. m3a. 2012 r.]. -
Marnuroropck : MI'TY, 2013. - 1 snekrpos. ont. auck (CD-ROM). - 3ari. ¢ tuTyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=48.pdf&show=dcatalogues/1/112431
1/48.pdf&view=true . - MakpooObeKT. - TeKCT : AIeKTPOHHBIN. - CBEJCHUS JOCTYITHBI TAKKE HA
CD-ROM.

3. CeeunnkoBa H. 1O. [IpakTHKyM 1O TEXHUYECKOH TEPMOJWHAMHKE U TETJIOTEXHUKE !
npaktukym / H. }O. CeeunukoBa, C. B. IOauna, A. B. I'opoxos ; MI'TY. - Marautoropck :
MI'TY, 2018. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true (mata ooOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

4Tomsak, C. A. BomocHaOGkeHne ¥ BOJOOTBEJICHHE C OCHOBAMH THAPABIUKH
yueOHo-MeToanueckoe mocobue / C. A. lNomsak, M. C. Vuskos, B. C. IlonkopsitoBa ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TUTyII. 3KpaHa. -
URL:
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9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUIIIIMHBI BKIIFOUACT:




y‘-Ie6HI>I€ AYAUTOPHUH IJIS TPOBCACHU A 3aHATHHN JICKIOIMOHHOI'O THIIA.

- MyJIBTHMEANIHBIC CPEICTBA XPAHEHHUS, Iepelauu U MPEACTaBICHHUS HH(OPMAIIHH.

VY4eOHble ayAuTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VHIUBHTyJIbHBIX KOHCYJIBTAIMH, TEKYIET0 KOHTPOJIS M IPOMEKYTOUHON aTTeCTALIUH:

- IOCKa, Mell.

VYueOHbIe ayTUTOPUH IJISI BHIITOJHEHUS KYPCOBOTO NMPOEKTHUPOBAHUS, MTOMEIICHUS IS
CaMOCTOSATENILHON PabOThl 00yYarOLITHXCSL:

- mepcoHaibHble KoMmmbloTepbl ¢ makerom MS Office, Beixomom B WHTepHeT u ¢
JIOCTYIIOM B 3JICKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO CPEelly YHUBEPCUTETA

[Tomemenne pans  XpaHeHHSs W HPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyI0BaHUSA:

- CTeJUTaXKH, Ce (bl A1 XpaHEeH!s y4eOHOTo 000pyI0BaHHS, HHCTPYMEHTHI JJIsl PEMOHTA
1abopaTopHOTO 000PYIOBAHUS



IIpunoxenne 1

OLIGHO‘-IHBIC cpeacTBa i TCKYHICTIO KOHTPOJIA YCIICBACMOCTH, HpOMC)KYTO‘IHOf/'I aTTeCTaluu 110
uroraM OCBOCHUS JHUCHUIIIINHBI.

IIpumepHbie MHAMBUAYAJbHBIE JoMamiHue 3aaanus (U13)

H][3Nel «3aoauu evicuieeo oopaszosarus PDy
1. H3MeHeHHs B CTPYKTYpE BBICHIETO 00pa30BaHUS
2. 3aja4yy NOATOTOBKH OaKanaBpa — TEIJIOAHEPreTHKa
3. O6macTtu pabOoTHI CIIEIIMATUCTOB — TEIIOIHEPTETUKOB
4. Kakue BO3MOXXHOCTH JIaeT 00pa30BaHNE MariucTpa — TeIJI0dHEPreTukKa
HJ[3Ne2 «Kpamxkas ucmopuss MI'TY um.I" M.Hocosa»

1. KakoBa poiib

Kadeapsl

oOpa3zoBarenbHOil cpene MI'TY
2. HazoBute HampaBiIeHUs] HAyYHOH JIESATEIBHOCTH, KOTOPBIE Pa3BHBAIOTCS Ha Kadenpe

TudbC

TenmoTeXHU4YeCKnX U

IIpumepHBIe ayINTOPHBbIE KOHTPOJILHBIE padoThl (AKP)
AKPNel Onpenenuts pacxoj] yCIOBHOIO TOILIMBA HA NPEAIPUITHI

OHEPICTUYCCKUX

CHCTEM B

B | Ilorpebnenue Masyr Ha | Beipabotka Bripabotka
JNEKTPOIHEPTUH Dsc TexXHOoJ0ruo M TEIUIOBOM  JHEPruu | BJIEKTPOIHEPIUU D
Qr
10° kBt-u/rox T/TOJT -10% I'kan/rox 10° kBt-u/rog
1 |80 400 50 20
2 |85 500 55 25
3 190 600 60 30
4 |95 450 65 35
5 1100 500 70 40
6 |105 550 75 45
7 110 600 80 50
8 105 650 85 20
9 100 700 90 25
10 | 95 400 50 30
11 | 90 450 55 35
12 | 85 500 60 40
13 | 80 550 65 45
14 | 80 600 70 50
15 | 85 650 75 20
16 |90 450 80 25
17 | 80 500 85 30
18 |85 550 90 35
19 |90 600 50 40
20 | 80 650 55 45
21 |85 550 60 50
22 190 600 65 20
23 | 100 650 70 25
AKPNe2 Haiitu coctaB pabodeil Macchl yIiisi IO COCTaBy TOPOYEH MacChl:
B & S B N 55 [AS W




1 71.1 5.3 1.9 1.7 20 36 18
2 72.1 5.3 1.9 1.7 19 35 17
3 73.1 5.3 1.9 1.7 18 36 18
4 74.1 5.3 1.9 1.7 17 35 17
5 75.1 5.3 1.9 1.7 16 34 16
6 711 5.3 1.7 1.9 20 36 18
7 72.1 5.3 1.7 1.9 19 35 17
8 73.1 5.3 1.7 1.9 18 36 18
9 74.1 5.3 1.7 1.9 17 35 17
10 75.1 5.3 1.7 1.9 16 34 16
11 71.1 4.3 1.9 1.7 21 36 18
12 72.1 4.3 1.9 1.7 20 35 17
13 73.1 4.3 1.9 1.7 19 36 18
14 74.1 4.3 1.9 1.7 18 35 17
15 75.1 4.3 1.9 1.7 17 34 16
16 71.1 4.3 1.7 1.9 21 36 18
17 72.1 4.3 1.7 1.9 20 35 17
18 73.1 4.3 1.7 1.9 19 36 18
19 74.1 4.3 1.7 1.9 18 35 17
20 75.1 4.3 1.7 1.9 17 34 16
21 75.1 5.3 1.9 1.7 16 35 16
22 71.1 5.3 1.7 1.9 20 37 18
23 72.1 5.3 1.7 1.9 19 36 17

AKPNe3 XapakTepucTHKHU TOILIIMBA
Nel. Onpenenuth, HACKOJIBKO U3MEHUIIACH TEIUIOTA CTOPAHUS YIJIs IPH YBEIMUEHUH BIAXKHOCTU
110 20%

Ne CcP HP SiP NP o° AP WP
1 37.3 2.8 1.0 0.95 10. 29.5 18
2 38.3 2.8 1.0 0.95 10. 29.5 17
3 38.3 2.8 1.0 0.95 10. 30.5 16
4 36.3 2.8 1.0 0.95 11 29.5 18
5 38.3 3.8 1.0 0.95 9. 30.5 16
6 37.3 2.8 1.0 0.95 10. 29.5 18
7 38.3 2.8 1.0 0.95 10. 29.5 17
8 38.3 2.8 1.0 0.95 10. 30.5 16
9 36.3 2.8 1.0 0.95 11 29.5 18
10 38.3 3.8 1.0 0.95 9. 30.5 16
11 37.3 2.8 1.0 0.95 10. 29.5 18
12 38.3 2.8 1.0 0.95 10. 29.5 17
13 38.3 2.8 1.0 0.95 10. 30.5 16
14 36.3 2.8 1.0 0.95 11 29.5 18
15 38.3 3.8 1.0 0.95 9. 30.5 16
16 37.3 2.8 1.0 0.95 10. 29.5 18
17 38.3 2.8 1.0 0.95 10. 29.5 17
18 38.3 2.8 1.0 0.95 10. 30.5 16
19 36.3 2.8 1.0 0.95 11 29.5 18
20 38.3 3.8 1.0 0.95 9. 30.5 16
21 36.3 2.8 1.0 0.95 11 29.5 18
22 38.3 3.8 1.0 0.95 9. 30.5 16




Ne2. Onpenenuts HU3IIYIO TEIIOTY CrOPaHUs ra3a

CO2 CH4 C2H6 C3H8 C4H10 C5HI12 N2

1 0.8 84.5 3.8 1.9 0.9 0.3 7.8
2 0.8 83.5 4.8 1.9 0.9 0.3 7.8
3 0.8 85.5 3.8 1.9 0.9 0.3 6.8
4 0.7 82.6 4.8 1.9 0.9 0.3 8.8
9) 0.8 83.5 3.8 1.9 0.9 0.3 8.8
6 0.8 84.5 3.8 1.9 0.9 0.3 7.8
7 0.8 83.5 4.8 1.9 0.9 0.3 7.8
8 0.8 85.5 3.8 1.9 0.9 0.3 6.8
9 0.8 82.5 4.8 1.9 0.9 0.3 8.8
10 0.7 83.5 3.8 1.9 0.9 0.3 8.9
11 0.8 84.5 3.8 1.9 0.9 0.3 7.8
12 0.8 83.5 4.8 1.9 0.9 0.3 7.8
13 0.8 85.5 3.8 1.9 0.9 0.3 6.8
14 0.8 82.5 4.8 1.9 0.9 0.3 8.8
15 0.6 83.5 3.9 1.9 0.9 0.3 8.9
16 0.8 84.5 3.8 1.9 0.9 0.3 7.8
17 0.8 83.5 4.8 1.9 0.9 0.3 7.8
18 0.8 85.5 3.8 1.9 0.9 0.3 6.8
19 0.8 82.5 4.8 1.9 0.9 0.3 8.8
20 0.9 83.5 3.8 1.9 0.9 0.3 8.7
21 0.8 82.5 4.8 1.9 0.9 0.3 8.8
22 0.8 83.5 3.8 1.9 0.9 0.3 8.8
Ne3 Ompenenutb 00bEM TPOIYKTOB TIOJHOTO CrOpaHUs Tas3a, TEOPETHUYECKUU u
JEHCTBUTENBHBIN 00beM BO3yXxa, o =1.2

CO2 CHg4 C2Hs CzHs CaHio N2
1 0.2 98.2 0.4 0.1 0.1 1.0
2 0.1 98.2 0.3 0.2 0.2 1.0
3 0.2 98.2 0.2 0.1 0.3 1.0
4 0.1 98.2 0.1 0.2 0.4 1.0
5 0.2 98.2 0.4 0.1 0.1 1.0
6 0.1 98.2 0.3 0.2 0.2 1.0
7 0.2 97.2 0.2 0.1 0.3 2.0
8 0.1 97.2. 0.1 0.2 0.4 2.0
9 0.2 97.2 0.4 0.1 0.1 2.0
10 0.1 97.2. 0.3 0.2 0.2 2.0
11 0.2 97.2 0.2 0.1 0.3 2.0
12 0.1 97.2. 0.1 0.2 0.4 2.0
13 0.2 97..2 0.4 0.1 0.1 2.0
14 0.1 97.2. 0.3 0.2 0.2 2.0
15 0.2 96.2 0.2 0.1 0.3 3.0
16 0.1 96.2 0.1 0.2 0.4 3.0
17 0.1 96.2 0.4 0.2 0.1 3.0
18 0.2 96.2 0.3 0.1 0.2 3.0
19 0.1 96.2 0.2 0.2 0.3 3.0
20 0.2 96.2 0.1 0.1 0.4 3.0




AKPNed4. Onpenenutb TeMnepaTypy, yACIbHBIA 00BbEM, MIOTHOCTh, SHTAJIBIUIO U SHTPOIHUIO
CyXOr0 HaChIIIEHHOTO Mapa npu 3aJaHHoM nasjieHun Mlla

Ne, /it P,MIla
1 1.3
2 1.4
3 15
4 1.6
5 1.7
6 1.9
7 2.0
8 2.5
9 2.6
10 2.8
11 2.9
12 3.0
13 3.2
14 3.4
15 3.6
16 3.8
17 4.0
18 4.2
19 4.4
20 4.6

AKPNe5 Tloka3zatenu pabOThI 2JIEKTPOCTAHITUIH

Nel. Ompenenuth, HACKOJIBKO TMOBBICUTCA KIIFI OpYTTO AJIEKTPOCTAHIIUU C YBEIHMYEHHUEM
HavyabHBIX TapameTpoB ¢ P1,T1 o P1=10MIla u T = 560 C npu 3amanHom Py

HauansHble mapameTpsl apa nepes TypOMHaMU U AaBlIeHHE B KOHICHCATOPE

P1,Mma TL,°C P« xIla

1 8.8 535 4

2 8.0 520 4.2
3 7.9 500 4.3
4 8.6 530 4.5
5 8.3 540 4.4
6 8.8 535 4

7 8.0 520 4.2
8 7.9 500 4.3
9 8.6 530 4.5
10 8.3 540 4.4
11 8.8 535 4

12 8.0 520 4.2
13 7.9 500 4.3
14 8.6 530 4.5
15 8.3 540 4.4
16 8.8 535 4

17 8.0 520 4.2
18 7.9 500 4.3
19 8.6 530 4.5
20 8.3 540 4.4




AKPNe6 CoctaBuTh TEIUIOBOM OajlaHC KOTJIOArperara npu 3alaHHbIX ITapaMeTpax:

D, xr/c B xr/c PMIIa T P, % vy, 0 C
1 13,4 4 4 450 3.5 160
2 12.7 3.6 3.8 460 5 140
3 14 4.3 4.2 480 4 150
4 13.1 3.9 4 470 3 170
5 12.7 3.6 4 450 3.5 160
6 14 4.3 3.8 460 5 140
7 13.1 3.9 4.2 480 4 150
8 13,4 4 4 470 3 170
9 12.7 3.6 4 450 3.5 160
10 14 4.3 3.8 460 5 140
11 13.1 3.9 4.2 480 4 150
12 12.7 3.6 4 470 3 170
13 14 4.3 4 450 3.5 160
14 13.1 3.9 3.8 460 5 140
15 13,4 4 4.2 480 4 150
16 12.7 3.6 4 470 3 170
17 14 4.3 4 450 3.5 160
18 13.1 3.9 3.8 460 5 140
19 12.7 3.6 4.2 480 4 150
20 14 4.3 4 470 3 170
21 13.1 3.9 3.8 460 5 140

AKPNe7 Temnocnabxxenue
Nel Onpenenutb pacueTHBIN pacxoj TEIUIOTHI HA OTOIJICHHE 3/IaHUI Xy1e003aBoia, eciau 00beM
OTAIIMBAEMBIX 37aHWi Vy, yIeNbHAsS OTONWTENbHAS Xapakrepuctuka 3manms (o= 0.35
Bt/(M?-K), cpenmnsis Temmeparypa Bo3myXa BHYTpH nomemenns 20°C M pacueTHas HapyKHas
TeMIreparypa Bo3ayxa tuap.

N |V tuap. °C
1 | 15000 -26
2 | 35000 -35
3 | 25000 -18
4 | 15000 -27
5 | 23000 -40
6 | 15000 -35
7 | 25000 -18
8 | 34000 -27
9 | 15000 -38

IIpuMepHBIii NepedyeHb T0KJIAA0B 110 3apaHee 0003HaYeHHbIM TeMaM (IIT /1)

IITINel AtoMHas sHEpreTHKa

Nel.OcnoBa pabotsr ADC

No2.IlpuHumnuanbHas TEXHOJIOTHYECKaAs cxeMa ¢ peakTopaMu Thra BBOP
Ne3 IIpuHuunuaneHas TEXHOJIOTUYECKAs CXeMa ¢ peakTopamu tuna bH
Ne4.TlepcrieKTUBBI pa3BUTHSI ATOMHOM YHEPTETUKH

Ne5.Metons! nosbleHus 3¢ dexkrnBHoctn ADC

No6.Mukn naporypounnoit ADC

Ne7.I'azooxnaxnaemble nukisl ADC




IITINe2 CocTosiHue U yTH pa3BUTH TEIUIOTEXHUKU Poccun, sHeprocoepexenne

Nel

. Bo300OHOBIIsIEMbIE ICTOUYHUKHU YHEPTHUH.
No2.,
Ne3,
N4,
Nes.
Ne6.
Ne7.
Neg.
Ne9,

VY CTaHOBKHU KPUOT€HHON TEXHUKHU.

CocTrosiHuEe U NEepPCHEKTUBBI PaA3BUTHSI TOINIMBHO-Y)HEPIreTUYECKOTro KoMIuiekca Poccun
BropuuHsble sHEpreTHUECcKHE pECYpChl M UX UCIOIb30BaHUE HA IpeanpusaTusax Poccun.
Y CTpoicTBO KOTEILHON YCTaHOBKH.

I'mpposnepreruka

JIBuraTeny BHyTPEHHETO CTOPAHMS U UX ITyTH Pa3BUTHUA.

Y CTpoWCTBO U OCHOBHI pabOTHI MAPOBBIX TYPOUH.

l"azoBas npomsilIeHHOCTh. [lepcreKTUBBI pa3BUTHS.

Nel0. YronpHast IpOMBILLIIEHHOCTD.

Nell. MunusHepreTuka

Nel2. Cucremsl Temmocuabxenust Poccuu.

Nel3. AnbTepHaTUBHAs SHEPreTHKA.

Nel4. JlokanbHble KOTEIbHBIE, PA3HOBUIHOCTH

Nel5 Crpykrypa 3HEproxo3siictBa METHPEANPUATUS

Nel6 Kak oprannzoBaHa cxema 000pOTHOIO BOJIOCHAOXKEHUS

Nel7 Kakue TemnoBble SHEPropecypchl UCMONIb3YIOTCS Ha MPEINPUITHSIX
Nel8 I'oproune ra3oBbie 3HEPropecypchbl Ha MPEANPUATUIX

Nel9 AktyanbHOCTH SHEProcOEpeKeHUsI Ha METIIPEANPUATHIX



[Tpunoxxenue 2

OueHoYHBIE CPeICTBA NPOBEAEHUS MPOMEKYTOUYHOI aTTecTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEJACHUsS MPOMEKYTOYHON ATTeCTANNM:

IIK-3 - CnocoGen k coopy, 00padoTKe, aHAJIU3Y U 00001EHUIO Pe3yJIbTATOB IKCIIEPMMEHTOB U HCCIeJ0BAHMIT B COOTBETCTBYIOMIEH 00J1acTH

3HAHUI
IK-3.1 OcymectBisier  cOop, | Boinoansams npakmuueckue 3a0anusi, Cs3aHHble ¢ NOO2OMOBKOL pedepamos Ha 3a0aHKble npenodasameiem memol.
o0paboTky, ananmu3 # |[[louck uHOpMaLIUM U3 PA3NUYHBIX HCTOYHHMKOB, MperocTaBieHUE pedepaToB B DIEKTPOHHOM BHUAE. TeMbl
0000meHue pedeparos:
pe3yNbTaToB 1. CocTosiHME U YTH pa3BUTHs TEIUIOTEXHUKU Poccun
JKCIIEPUMEHTOB u [2. Briciiee oOpazoBanue B Poccum.
UCCIIeTIOBaHHM 3. Bo3oOHOBNsSIeMbIE HCTOUYHUKH SHEPTUH.
4. YCcTaHOBKM KPUOTE€HHON TEXHUKH.
5. CocTosiHre U ePCIEKTUBBI PA3BUTHSI TOTLIMBHO-?HEPTreTUYECKOro KoMiuiekca Poccun
6. BropruHble sHEpreTUUECKrEe PECYPChl M UX MCIONIb30BaHUE Ha npeanpusiTusx Poccun.
7. YCTPOUCTBO KOTEJILHON YCTAaHOBKHU.
8. 'maposHepreTrka
0. JIBurareny BHyTPEHHEr0 CrOPaHMs U MX IPUMEHEHUE B IPOMBIIIUIEHHOCTH.
10. YcrpoiicTBO 1 OCHOBBI pPa0OTHI MAPOBBIX TYPOUH.
11. l'a30Bast NpOMBIIITIEHHOCT. [lepcrieKTUBBI pa3BUTHSL.
12. YronbHas NpOMBIIIJIEHHOCTb.
13. MunHMIHEpreTHKa
14. Cuctemsl TernocHabxenust Poccun.
15. AnprepHaTUBHAsI DHEPreTHKA.
I1K-3.2 [loaroraBnuaer Ipumep 3a0anus:
MPEJI0KEHUS 11t [ BeiOpate TeMy HaydyHO — WH(OpPMAIMOHHOTO 0030pa M Ha OCHOBE 0030pa CTaTel ¢ WHTEpPHETE IMOATOTOBUTH
COCTABJICHUS TUIAHOB U [IPE3EHTALIMIO MPOAODKUTEIBHOCTBIO 5 — 7 MUHYT C JIEMOHCTpaIe MeTofa cOopa U JeMOHCTpaluel HailieHHOH
METOAMYECKUX WH(pOpMAIIHN:
MporpaMm 1. Buas! u knaccudukanust HarHetartesnen
SKCIIEPUMEHTANbHBIX 2. OCHOBHBIE paboune XapaKTepPUCTUKHU HarHETaTeIbHBIX MAIIUH
HCCIIEI0OBaHUI u 3. PaboTa eHTpoOeKHOro Hacoca B CUCTEME
pa3paboToK, 4. PerynupoBanne paboThl Hacoca
MPAKTUYECKUX 5. CoBmecTHast paboTa HACOCOB Ha OOIIYIO CETh




pEeKOMEH TalHit 1o (6. OcHOBHBIE SHEpreTrueckue Hacochl TOC
HCIIOJIHEHUIO ux |7. [Imrarensuble Hacockl TOC

pe3yJIbTaToOB 8. Kongencarusie Hacochl TOC

9. CeTeBbIC HACOCHL.

0) Ilopsaaok npoBeeHUs] NPOMEKYTOYHOI aTTeCTAIlMU, IOKA3aTeJIM M KPUTEPUH OLleHMBAHMSA:

[IpomexyTouHas arTecTanus Mo JUCHUILIMHE «BBeneHue B HampaBieHHE» BKIIOYACT TEOPETUYECKHE BOMPOCHI, MO3BOJIAIOIINE OILEHUTH YPOBEHBb
YCBOGHHS 00YJarOIUMHUCS 3HAHUHN, TIPY YCIOBUH BBIMOJHEHUS TEKYIIMX MPAKTUYECKUX 33aHUH, BBISBISIFOIINX CTENEHb C(POPMUPOBAHHOCTH YMEHHN
Y BJIaJICHUH, MPOBOIUTCS B popMe 3a4eTa U 3alUThI BBIMOJTHEHHON KOHTPOJIHHOU PabOoTHI.

3ayer MO AaHHOW AMCUMILUIMHE MMPOBOAUTCS B YCTHOU (hopme.

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS 3a4eTAa:

— Ha OICHKY «3a4YTE€HO0» — 00yJaroIUIiCs JeMOHCTPUPYET BBICOKHIA YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETECHIIMN, BCECTOPOHHEE, CHCTEMATHIECKOE U
riy0oKkoe 3HaHue Y4eOHOT0O MaTepralia, cBOOOHO ONEPUPYET 3HAHUAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «He 3a4TeH0» — 00yJarouuics 1eMOHCTpUpyeT 3HaHus He 0osee 20% TeopeTHYecKoro Marepuara, J0MyCKaeT CyIIeCTBEHHbIE OIINOKH,
HE MOYKET MOKa3aTh MHTEJNIEKTYaJIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7au.




