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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTUIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYSCKUX U SHEPIeTUYCCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu Kapeapbl TerIoTeXHUYECKUX U SHEPTETHYECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX B SHEPTeTHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmopenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[enstMu 0CBOEHUS TUCHUIUTMHBI « JHEProOataHChl MPEATNPUATHID SBISIOTCS:

- pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KayecTB, a Takxke (OpMUPOBaAHHE
OOIIEeKYIBTYPHBIX H TPOPECCHOHAIBHBIX KOMIIETSHIIUH B COOTBETCTBHH ¢ TpeboBanusiMu ®I'OC
BO mno wnampasnenuto noaroroBkd 13.03.01 TemnosHepreTnka M TEIUIOTEXHHMKA, HPOQPHIL
MOJTOTOBKU — DHEproodecreyeHre mpepusTHii;

- W3Y4YEHHME CTPYKTYpbl M IPHUHLMIIOB HOCTPOEHHUS TEIUIODHEPIETUUECKON CHCTEMBI
MPOMBIIUICHHOTO TMPEANPUSATUS, 3aKOHOMEPHOCTEH M XapaKTEepHbIX OCOOEHHOCTEH ee
(YHKIMOHUPOBAHUS, a TAaK)KE€ COCTABICHHE M AaHAIM3 DHEPTeTHUYECKUX M IKCEPTeTHUECKUX
0alaHCOB Pa3IMYHOIO Ha3HAUYEHUS U BHJA, C LEJIbI0 KAUECTBEHHON U KOJIMYECTBEHHON OLIEHKH
COCTOSIHUS SHEPIreTUYECKOI0 X031 CTBA U SHEPTOUCIIOIb30BaHUS.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuuiuinHa OHeproOanaHchl NPEANpUATHH BXOAUT B YacThb Y4eOHOro IIIaHa
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUSA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTNH/ IPAKTUK:

TemosHepreTnyeckre CUCTEMbI TPOMBIIIICHHBIX MPEATPUATHI

DeKTpOoTepPMUYECKHE IPOMBIIIUIEHHBIE YCTAHOBKHU

[{udpoBbie TEXHOIOTUH B TEIUIOIHEPTETHKE

BBenenue B HanpaBiieHue

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIYYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUSHHS TUCIUTLTIH/TIPAKTHK:

TemosHepreTnyeckre CUCTEMbI TPOMBIIIICHHBIX MPEATPUATHI

DNeKTpOoTepPMUYECKHE IPOMBIIIUIEHHBIE YCTAaHOBKHU

BricokoTemMmnepaTypHbIe MPOIECChl M yCTAaHOBKH

HerpaauuumonHas sHepreTuka

X0N0AWIIbHBIE U KPUOTE€HHbIE YCTaHOBKH

DOHeprocOepexeHrne 1 BTOPUUYHbIE SHEPTOPECYPCHI

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4YeHHs

B pesynbrare oCBOEGHMS IUCUUIUIMHBI (MOAyis) «ODHEprodalaHChl TNPEATNPUATUI
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSAMHU:

KO,[[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

[TK-3 Crocoben k cbopy, 00paboTKe, aHAIM3Y U OOOOIICHUIO PE3yJIhbTaTOB YKCIICPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIONIECH 00JIACTH 3HAHMI

I1K-3.1 OcymectBiser c6op, 00pabOTKy, aHanu3 M 0000ILIEHHE pPe3yIbTaToB
HKCIEPUMEHTOB U UCCIICIOBAHMM
[1K-3.2 [ToaroraBnuBaeT NpemyioAKEHUS 11 COCTABICHHS MJIAHOB U METOIMYECKUX

nporpamm OKCIICPUMCHTAJIbHBIX I/ICCHG,ZLOBaHI/Iﬁ n pa3pa60T01<,
IMPAKTUYCCKUX peKOMeH}IaHI/Iﬁ 110 UCITOJTHECHUIO UX PE3YIIbTATOB




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayiuTopHas — 2,9 akaJl. 4acos;

— caMocTosTenbHast pabora — 122,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast s
KOHTaKTHas paboTta E 3 ®dopma TeKyILero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . p Kon
> 3 © | camocTosTenbHOI | yceBaeMoCTH U
JUCLIATUINHBI = £ m . | xomnerenu
o & padoThI TIPOMEKYTOYHOMH
na6. |mpakr. | £ 8 TeCTAIN
Jlex. = arrecran
3aH. 3aH. | QO &
1. 1. 1. Pazgen 1.BBenenue B
KypC U OCHOBBI SHEprodasaHCcOB
HPEANPUATUH
Brinonnenue
MPAKTHIECKUX
1.1 11 pabort (pemeHue
TenmosnepreTudeckas 3amad), Texymmuit K31
CHUCTEMA IPOMBILILIEHHOTO 0,5 0,75 | 15,3 | npexycMOTpEeHHBI KOHTPOJIb K 3' 2’
HIPEANpHUATUS u ee X pabouei yCIIEeBa€MOCTHU '
XapaKTepUCTHKA IPOrpaMMOii
IOUCLIAIIJIMHBL.
IIpunoxenne 1.
Brinmonnenue
MPAKTHIECKUX
a00T (perieHue
1.2 1.2 Buyrpennue P (p .
3amad), Texymmuit
JHEPropecypebl " 1 0,5 0,75 | 15,3 | npeaycMOTpeHHBI KOHTPOJIb TIK-3.1,
HCIIOJIb30BaHUE B CHCTEMAaX ' ! ! peny pe! P [K-3.2
X paboueit yCIEBaEMOCTHU
teruiosHeprocHadxkenus [1I1 .
IPOrpaMMOii
IOUCLIAIIJIMHBL.
4 IIpunoxenne 1
Brinmonnenue
MPAKTHIECKUX
a00T (perieHue
13 13 T3C 0 P Sag’aq) —
MCTAJLTYpTHHCCKOTo 0,5 0,75 | 15,3 | mpenycmot ,eHHBI KOHZH-(I)JTL IK-3.1,
KOMOWMHAaTa €  MOJHBIM ' ! ! peny pv P [K-3.2
X paboueit YCIIeBaeMOCTH
TEXHOJIOTHYECKUM [TUKIIOM .
IPOrpaMMOii
IOUCLIAIIJIMHBIL.
IIpunoxenne 1.
Brimonnenue
MPAKTHIECKUX
pabort (peueHue
14 1.4 Temnooit OGananc 3amad), Texymmuit
IK-3.1,
IIT ero kmaccuduxays u 0,5 0,75 | 15,3 | mpenycMOTpeHHEI KOHTPOJIb K-3.2
CTPYKTYpa X paboueit yCIIeBa€MOCTH '
porpaMMont
IOUCLIAIIJIMHBL.
IIpunoxenne 1




1.5 1.5 Meroasl cBeneHUs
Ganancos roprounx BOP

0,5

0,75

15,3

Brimonnenue
MPAKTHIECKUX
padort (peuieHue
3ajau4),
IIPELyCMOTPEHHBI
X paboueit
TIPOTPaMMOM
JTACIUTUIAHEI.
IIpunoxenne 1

Texymmit
KOHTDOJIb
YCIIEBaEMOCTH

IK-3.1,
IK-3.2

1.6 6 1.6 Mertozas! cBeneHus
OaaHcoB
[POU3BOJICTBEHHOTO T1apa

0,5

0,75

15,3

Brimonnenue
MPAKTHIECKUX
pabort (pemieHue
3ajauq),
IIPELyCMOTPEHHBI
X paboueit
TIPOTPaMMOM
JACIUTUIAHEBI.
IIpunoxenne 1.

Texymmit
KOHTDOJIb
YCIIEBaEMOCTH

IK-3.1,
IK-3.2

1.7 1.7
Huskonorennuansueie BOP

0,5

0,75

15,3

Brimonnenue
MPaKTUIECKUX
pabort (pemieHue
3amay),
MIPETYCMOTPEHHBI
X paboueii
pOrpaMMOi
JTUCLIUTUINHBI.
IIpunoxenne 1.

Texymmit
KOHTPOJIb
yCIEBAEMOCTH

IK-3.1,
IK-3.2

1.8 1.8 VYruiuszannoHHbBIE
YCTaHOBKH

0,5

0,75

15,3

Brimonnenue
MPAKTHIECKUX
pabort (pemieHue
3amay),
MIPETyCMOTPEHHBI
X paboueii
pOrpaMMOi
JTACIUTUTAHBI
IIpunoxenne 1.

Texymmit
KOHTPOJIb
yCIEBAEMOCTH

IK-3.1,
IK-3.2

Wroro no pazneny

1224

Uroro 3a cemectp

122,4

OK3aMCH

HToro no gucLuIInHE

122,4

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns pelieHns: NpeJyCMOTPEHHBIX BUAOB yuyeOHOM pa®OThI MpU M3YyYEHUU AUCLUIUINHBI
«QHeprobanancel MPEANPHUATHI» B KaueCTBE 00pa30BaTEIbHBIX TEXHOJIOTHIA HCIIONIB3YIOTCS KaK
TpaZMLIUOHHBIE, TAK U MOJYJBHO - KOMIIETCHTHOCTHBIE TEXHOJIOTHH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

- aKTUBU3UPOBAHKE MBIIUIEHUS 00y4aroIuxcs;

- opMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHaiy;

- pa3BUTHE UHTEJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaromIUXCsl.

JIeKIMOHHBIN MaTepuall 3aKperuisieTcss Ha JIabOpaTOpHBIX padoTax, rie HMpUMEHSeTCs
COBMECTHasl JEATENbHOCTh CTYAECHTOB B TpYIIlE, HalpaBleHHas Ha pelieHue oOmed 3aaayu
IyTEM CJIOXEHHS Pe3yJbTaTOB HMHIMBUAYAJbHONH pPabOThl WIEHOB Tpymmbl. s pa3BUTUS H
COBEPILEHCTBOBAHUS ~ KOMMYHHMKATHBHBIX  CIOCOOHOCTEH  CTYAGHTOB  OpraHU3yHOTCA
NPaKTUYECKHE 3aHATUS B BHJE AMCKYCCHH, aHajM3a pEAJbHBIX NPOOJIEMHBIX CHTyallud H
MEXIUCUUIUIMHAPHBIX CBS3eH W3 pPA3IMYHBIX oOO0JacTel B KOHTEKCTE pellaeMoi 3aaayi.
[lepenaya HEOOXOAMMBIX TEOPETHUECKUX 3HAHUM W (POPMHUPOBAHUE IMPEICTABICHHHA MO KYpCY
IPOMCXOIUT C IPUMEHEHUEM MYJIbTUMEAMHHOro oOopynoBaHus. Ha 3aHATHUAX BHEAPSIOTCS
Takue WH(POPMAIIMOHHBIE TEXHOJOTHH, KaK WCIOJIh30BAHNE HA 3aHATHUSAX HIICKTPOHHBIX H3/IaHUHI
(4TeHHe JIeKUMH C UCIOJb30BaHUEM CIAWJ-TIPE3eHTALU, 3JIEKTPOHHOIO Kypca JIEKIHH,
rpaduyeckux OOBEKTOB, BHJEO- ayauo- marepuayioB (depe3 HWureprer).CamocrosTenbHas
paboTa CTUMYIHUPYET CTYIAEHTOB K CAMOCTOSITEIbHON MPOpPabOTKE TEM B MPOLIECCE HANHCAHMS
pedeparoB, MOATOTOBKM K JIUCKYCCHUSIM, K KOHTPOJIbHBIM paboTaM M TECTHUPOBAHHIO. OTallbl
IIO3HABATEJIBHON JEATEIIBHOCTH CTYJEHTOB IIPEAIOJAraloT IOCIEA0BaTENbHO IOCTaHOBKY
MHTEPECYIOIIEeH UX NPOOJIEMBbl, BBIIBUKEHUE T'MIIOTE3 IIPU €€ PEIICHUU, BBIPAKEHUE PELLICHUs
TUIIOTE3bl HAYYHBIM S3BIKOM, 4 TAKXKE peau3alys NpoyKTa B BUAE IMyOJIUYHOTO BBICTYIUICHUS,
JoKIaga wuiau npeseHTanuu. KoppekTupoBku 00pa3oBaTeabHOro Ipolecca IMPOXOJUT C
UCIOJIb30BaHUE O0PaTHOM CBSI3U MEXIY IperojaBaTeiaeM U 00ydarolMMUCs Ha KOHCYIbTALUsAX,
a TaKk’Ke MPU TEKYILEM U IPOMEKYTOUHOM KOHTpOJIE.

6 YueOHO-MeTOIMUECKOE 00ecedeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCst
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Kaprasiues, C. B. CoBpeMeHHbIe Ip00IEMBI TEIIO3HEPTETHKH : yuebHoe mocooue / C.
B. Kaprasues ; MITY. - Marauroropck, 2012. - 59 c. : wm, rpad., Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/11025
40/591.pdf&view=true - MakpooOBeKT. - TeKCT : AIeKTPOHHBIN. - IMeeTcs eyaTHbIN aHAJIOT.

2 IlporaceBumu, A. M. DHeprocOepexeHHe B CHCTEMaxX TEIUIOTa30CHAOKEHUS,
BEHTHISIMKM M KOHJAUIIMOHUPOBaHMs BO3ayxa . yueb. mocooue / A.M. IIporaceBrd. — MHUHCK :
HoBoe 3nanme ; MockBa : UHOPA-M, 2019. — 286 c. : un. — (Beicuiee oOpa3oBaHue:
bakamaBpumar). - ISBN 978-5-16-005515-2. - Tekcr : onektponHberd. - URL:
https://znanium.com/catalog/product/1013521 — Pexwm gocTyma: Mo MoAmucKe.

0) JlonoJiHMTE IbLHASA JIUTEpaTypa:


https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/1102540/591.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/1102540/591.pdf&view=true
https://znanium.com/catalog/product/1013521

1. Aranutos, E. b. DHepreTrka u oxpaHa oKpy>karoliei cpeapl : yuebHoe mocodue [amns
By30B] / E. b. Aranuros, B. H. Muxaitnosckwuii, M. C. CokooBa ; MarHUTOrOpPCKHit

roc. Texunueckut yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa,
2019. -1 CD-ROM. - ISBN 978-5-9967-1691-3. - 3arn. ¢ TuTy:. 3kpana. - URL :

https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues
/1/1532661/4032.pdf&view=true

- MakpooObeKT. - TekcT : a1eKkTpoHHBIN. - CBeienus 1ocTynHbl Takke Ha CD-ROM.

2. Banos, 0. H. OcHOBBI MeXTyHAPOJHON CTATUCTHKH | yUeOHHUK / 1o 001, pel. a-pa
skoH. Hayk FO.H. UBanoBa. — Mocksa : UH®PA-M, 2018. — 621 c. — (Briciiee oOpazoBanue:
bakamaBpuar). - ISBN 978-5-16-003641-0. - Tekcr : onekrponnbri. - URL:
https://znanium.com/catalog/product/945546 — Peskum qocTyra: mo MOIIMKCKE.

B) MeToauyeckue ykasaHus:

1. A.H. Yepnos, T.Il. CemenoBa, E.b.AranutoB ¥YnaneHue H30BITKOB TEIUIOTHI W3
MOMEIIEHUIN BBIYUCIUTENBHBIX LEHTPoB [TekcT]:MeTtoauueckue ykazaHus K JiabopaTOpHOMU
pabore/Marauroropck: M3n-Bo Marautoropck. roc. Texs. yH-ta um. [.1. Hocosa, 2012. 10 c.

2. T.II. CemenoBa, H.I'. 3nokazoBa Omnpenenenve Kod(hGUIMEHTOB MECTHBIX
conpotuBiieHud  Bo31yxoBoJOB[Tekcr|:Meronnueckue  ykazaHus K  JiabopaTOpHOM
pabore/Maruurtoropck: M3n-Bo Marautoropck. roc. TexH. yu-ta uM. [.J1. Hocosa, 2014 — 6 c.

3. T.II. CemenoBa, M.C KabGnykoBa /crbiTanue aBTOHOMHOTO KOHJIUIIOHEpA
[Tekct]:Metoauueckue ykazanusi Marautoropck, M31-B0 MarHuToropck. roc. TeXH. yH-Ta UM.
I''". Hocosa, 2015 -6 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue I10 Ne norosopa Cpok aeicTBus JTUIIEH3UN
7Zip ¢B0001HO pacnpocTpaugemoe I10 0eccpoyHO
MS Office 2007 | 135 1 17.09.2007 Geccpouro
Professional
Adobe Reader cB000IHO pacnpocTpansemoe 110 0eccpouHO
FAR Manager cB000HO pacnpocTpansemoe 110 OeccpoyuHO
Linux Calculate cB000HO pacnpocTpansemoe 110 OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanme Kypca CcplIKa
MexnayHnapoaHass 0a3za  IMOJIHOTEKCTOBBIX — JKypHAJIOB
Springer Journals

http://link.springer.com/

YuuBepcuterckas uadopmannonnas cucrema POCCHUS  |https://uisrussia.msu.ru



https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532661/4032.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532661/4032.pdf&view=true
https://znanium.com/catalog/product/945546
http://link.springer.com/
https://uisrussia.msu.ru/

HapopmaionHas ~ cucreMa - URL: http://window.edu.ru/
EauHoe OKHO JocTyna K

ONEeKTPOHHBIE pecypcsl
oubmmorexku MI'TY wmm. I'.1.
Nudopmanmonnas cucrema -
HopmaTtuBHbIE TIpaBOBBIE AKTHI,
OpPraHu3alMOHHO-PACTIOPSIUTEIN
BHBIC JIOKYMEHTHI,
HOPMATHUBHBIE M METOJIHYCCKHE
DJIEKTpOHHAA baza
MEPUOANYECKUX H3gaHui East
IlouckoBas cucrema AxageMus
Google (Google Scholar)
Harmwmonanbaasa
unpopmanmonHo-anamutuaecka |URL: https://elibrary.ru/project_risc.asp
s cucremMa — Poccuiickuii
Poccuiickas  1'ocymapcTBeHHas
oubnnoreka. Karanoru

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

https://dlib.eastview.com/

URL: https://scholar.google.ru/

https://www.rsl.ru/ru/4readers/cataloques/

MaTepI/Ia.HI)HO-TeXHI/ILICCKOG obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

VYueOHble ayUTOPHH JUTS IPOBEICHHS 3aHATHH JISKIIMOHHOTO TUTIA:

- MyJbTHMEIMIHBIC CPEICTBA XpAaHEHHWs, Mepeladyd M IPeICTaBlIeHHUs WH(POpPMAINY,
CHCTeMa aBTOMaTHYECKOTO 3aIITOPUBAHUS C SKPAaHOM, TOCKA

VYuebHas aymuTopust UL TIpOBeJeHHA JabopaTOpHbIX pabotr: maboparopus
THPOTa30JHHAMHKH:

- BEHTWJISITOP C DJIEKTPOIBUTATENIEM; KOHUIIMOHEP; KOMIIPECCOP.

VueOHbIE ayIUTOpUU Ui TPOBEACHHUS NPAKTHYECKUX 3aHSATHH, TPYNIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJH)TaIII/If/'I, TCKYLICTO KOHTPOJIA U HpOMe)I(}ITO‘-IHOﬁ aTTeCTalluu.

- T0CKa, MYJIbTUMEJUIHBIN TPOEKTOP, IKpaH

VY4eOHble ayTUTOPUH, TOMELIEHUS JUIsl CAMOCTOSITENIbHOM paboThl 00y4aroIMXCs:

- mepcoHaibHble KoMmmbloTepbl ¢ makerom MS Office, Beixomom B HHTepHeT 1 ¢
JOCTYIIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPeTy YHUBEPCHTETA

[lomemenne uis  XpaHeHMs M NPO(PUIAKTHUYECKOrO OOCITYXKHMBAaHUS Yy4eOHOTO
000pyIOBaHUSA:

- CTeJUIaXH, ce (bl U1 XpaHeHUs! yueOHOro 060py10BaHHsl, THCTPYMEHTHI [l PEMOHTA
1a00paTOpHOTo 000PYAOBAHUS
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IIpunoxenne 1
YueOHO-MeTOANYECKOE 00ecIedeHHEe CAMOCTOATEIbHOI pad0ThI CTYy1eHTOB
OneHouHBIE CPENICTBA AJIs TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH, IPOMEKYTOUYHOM aTTECTALIUHU 10
UuTOoraM OCBOCHHUA AUCHUIIIINHBI.

IIpumepHble MHAMBUAYAJbHBIE JoMamiHue 3aaanus (U13)
1. Tennosnepeemuyeckas cucmema nPOMbIULIEHHO20 NPEONPUAMUSA U ee XAPAKMEPUCUKA
OO0m1as xapaKTepuCTUKA TEIIOYHEPreTHIEeCKOM 1 3HeprorexHonorudeckoit cucreM (TOC u 3TC)

IPOMBINUIEHHBIX npeanpustuil (I111).

3uauenue TOC I st 3 heKTUBHOTO MCTIOIH30BAHMS TOIUTUBHO-YHEPTETHUECKUX PECYPCOB
(TOP), ux xnaccupukamms.

Pammonansnoe nocrpoenue TOC I1I1, kak oguH U3 MyTeil 5JKOHOMUH SHEPTOPECYPCOB.

TOC III1 Ha npuMepe MeTaLTypru4eckoro KOMOMHATA ¢ TIOJTHBIM TEXHOJIOTHYECKUM ITUKIIOM.
3agava ontumanbHoro noctpoenus TOC I1I1.

TonnuBHBIM 6alaHC peaTbHOr0 METALTYPruieckoro KOMOMHaTa.

[TprunHbI OONBUIMX 3HAYEHHUH PACXOA0B TOILTMBA HA BBITYCK €IUHULIBI MPOTYKIIUU
MPOMBIIIUICHHBIMU TPEAIPUITHIMHU.

[Tytu sxoHOMUU TOP.

2. Bnympennue snepeopecypcsbl u ux UCnoib308anue 8 cucmemax meniodnepocuabocenus 111
PeanpabIe Tpadmku BEIXOa U MOTPEOJICHUS YHEPTOPECYPCOB U X YUET.

[TonsiTrie BHyTpeHHUX SHepreTuueckux pecypcon (BOP) I1I1.

Ocob6ennoctu ucnonb3oBanus BOP, ux sHeprerndyeckuil noTeHIuail.

I'oproune u TEIIOBbIE BHYTPEHHUE 3HEPTOPECYPCHI.

MeTtoap! onpeesieHns BEIMYNHBI BBIX0Ja TOPIOYNX U TeI1oBbIX BOP.
OHepreruyeckas 3¢ (HeKTUBHOCTh UCIONb30BaHus BOP.

OcoOeHHOCTH omnpesiesieHns: YKOHOMUU TOIUIMBA, ITPH MCIIOJIb30BaHUU roprounx BOP.
Omnpenenenre SKOHOMUHU TOTIJIMBA IIPU UCIOJIb30BaHUU TEIIOBBIX BOP.
DOxoHoMmHueckast 3 (HEKTUBHOCTD UCTIONB30BaHus BOP.

Buyrpennue snepretuueckue pecypebl u TOC I1I1.

3. TOC Il memannypeuuecko2o KOMOUHAMA C NOJHbIM MEXHOI02UYECKUM UUKTIOM
CrpyKTypa TeII03HEepreTHUECKOW U SHEProTeXHOJIOTHYECKOM CUCTeM KOMOMHATA.
DHepreTuYecKre XapaKTepUCTUKH OCHOBHBIX MTPOU3BO/ICTB (KOKCOXUMHUYECKOE,
arJIoMepalMoHHOE, IOMEHHOE, CTAJIEINIABUIIbHOE, IIPOKATHOE).

4. Tennosou banranc 1111 e2o knaccudpuxayus u cmpykmypa

[TpuHUIMIIBI COCTaBIEHUSI TEIJIOBOTO OajaHca.

CtpyKTypa TerioBoro 6anaHca npeAnpusTUil, €ro BUJbI.

TennoBoii 6anaHc MOTPEOUTENEH TETIIIOTHI.

[TapoBoii 1 KOHAECHCATHBIN OalaHCHI MPEATPHUITHS.

TennoBoii GanaHc npeanpuaTusi ¢ COOCTBEHHOMN KOTEIbHOM.

Pacxozp! TENnOTHI HA TEXHOJIOTUYECKHUE HYXKIbI, OTOIJICHUE, BEHTUIISLUIO U CUCTEMY T'OPSYETro
BOJIOCHA0KEHHUSL.

VY nenbHbIe HOPMBI TEIUTIOTHI Ha BHIPAOOTKY OT/IEIbHBIX BHI0B MPOAYKIIMH, BIUSHIE OCHOBHBIX
(bakTopoB.

TonnuBHO-3HEPreTHYECKU U MaTepUaIbHbIA OalaHChI OT/IEIBHBIX POU3BOJICTB
METaJTypruuecKoro KOMOMHATA C MOJTHBIM TEXHOJIOTUYECKUM IIUKIOM U KOMOWHATA B 1[€JIOM.
OcHOBHBIE OHATHS FKCEPreTUUECKOI0 aHAIN3A.



CocTaBiieHHe KCePreTHIeCKOro OajiaHca.
[Ipumepsl cocTaBiIEHHS YIKCEPTETHYECKOTO OallaHCa HEKOTOPBIX OCHOBHBIX IPOU3BOJICTB
METaJUTyprHueCcKoro KoMOUHaTa.

5. Memoouwl ceedenus banrancos 2coprouux BOP

Oco0eHHOCTH UCTIONB30BaHMs Toprounx BOP.

Mertopl cBenieHus 6anaHcoB roproynx BOP u cHIKeHUs ux moTepsb.

bydepnubie norpedbuTenu roprounx BOP.

MeTo1pl UCTIOJIB30BAHUS NTEPUOJIUMUECKIX BBIXOJIOB TOPIOYHX T'a30B.

KoHcTpykius u 0cobeHHOCTH paboThl aKKyMYJISITOPOB Ta3a (ra3rojbIepoB).
CXeMBbI UCITOJIb30BaHUS TIEPHOANYCCKUX BBIXO/IOB TOPIOUUX Ta30B C IPUMEHEHUEM
AKKyMYJIITOPOB TEIUIOTHI.

6. Memoowi ceedenus 6arancos npouszso0CmeeHHo20 napa

[Tpu4rHBI BO3SHUKHOBEHHUS J1e0ATaHCOB IMapa.
MeTto bl cBesieHUs OaaHCOB MPOU3BOICTBEHHOTO MMapa.
Hcnonb3oBanue 3aBoackoil TOL] B kaduecTBe 3BeHA, 3aMBIKAIOIIET0 OaaHC MPOU3BOICTBEHHOTO
napa 1o 3aBojy.
AKKYyMYJISTOPBI Iapa.
BripaBHHUBaHKE MapONPOU3BOAUTEILHOCTH YTUIN3AMOHHBIX YCTAHOBOK 3@ CYET UCITOIb30BaHUS
MOATONKH C PELIUPKYJISIIUEH ra30B.
[TrkoBBIE TAPOBBIE KOTJIBI.
Hcnonp3oBaHne N30BITKOB Mapa YTUIN3ALUOHHBIX YCTAHOBOK, B TOM YHCIIE JJIsl BEIPAaOOTKH
3JIEKTPOIHEPTHUU.
7. Husxonomenyuanvivie BOP
Huzkonorennuansasie BOP, onpenenenue u kinaccudukausi.
[ToBwileHNe naBIeHMs Mapa B TypOOKOMIpeccopax.

Ce30HHOE HCIOIB30BaHUE (PU3NYECKOH TEIUIOTHI ra30B ¢ HU3KOM TeMIepaTypoil.

CxeMbl UCIOJIb30BAHUS TETUIOTHI OXJIAKACHHUS KOHCTPYKTUBHBIX 3JIEMEHTOB TEXHOJIOTMUECKUX
arperaros.

Hcnonp3oBaHne HU3KONMOTEHIUANbHBIX BOP B BEHTHMIISILIMOHHBIX CXE€MaX NMPOMBIIIIICHHBIX
MPEANPUATHIA.

8. Ymunuzayuonnvie ycmanosku

YrunuzanuonHsie ycTaHoBKHU (YY) B sHeprocucreMe MpOMBIIUIEHHOTO MPEATNPHUATHS.

OOmras xapakrepuctika Y.

OnrumaneHOe pacnpeneneHue roprouux BOP.

Hcnonb30BaHne N30BITOUHOTO JIaBJICHUS Ta30B U )KUJKOCTEH.

Y TunuszanuoHHble yCTaHOBKY, Hcnionb3ytomue BOP B Buze ¢pu3znueckoil TemioTk ra3oB, ropsiueit
MPOYKLIUH, OXJIAXKACHHUS JIEMEHTOB KOHCTPYKIIMM arperaroB U T.J.

Br16op napameTpoB napa yTUIM3allMOHHBIX YCTAHOBOK.

CxeMbl yCTaHOBKH KOTJIa-yTHJIN3aTOPa B ra30BOM TPAKTE TEXHOJIOTUYECKOTO arperara.

9. Komnnexchoe ucnonvbsosanue 20prouux u mennogvix BOP

KommiekcHoe 1cnosib30BaHle TOPIOYUX U TEeIIOBEIX BOP, a Takke n30bITOYHOTO 1aBIeHUS ra3a

Ha MpUMepe TOMEHHOTO IIPOU3BOICTBA.
CxeMbl MPUMEHEHHUS Fa30BBIX YTHIIM3AIIMOHHBIX OECKOMITPECCOPHBIX TYPOUH U UX OCOOEHHOCTH.
Hcnonp30BaHue TEMIOTHI IOMEHHOTO T'a3a, YXOASIIUX I'a30B JOMEHHBIX
BO3AyXOMOAOTPEBATEIIEH,



Hcmonp30BaHne TEIIOTHI napa CUCTEMbI UCITAPHUTCIBbHOI'0 OXJIAXKACHUA U TCILJIa JOMCHHOI'O

anjiakKa.

IIpumepHbie TeMmbl npakTH4eckux 3ansaTui (IITII3)

1.

2.

PacueTsl mo ompezaeieHHI0 BBIXOJA TEIJIOBBIX M roprounx BOP m ux sHepreTudyeckoro
MOTCHIIHAIA.

OnpeneneHre KOHOMHUM TOIUIMBA, MPU HUCIHOJb30BaHus roprounx BOP. Pacuer crenenu
CYXOCTH U SHTAJBIIUU BJIAXKHOTO Mapa, MOJy4yaeMOro Ha YTHUJIM3AIMOHHBIX YCTaHOBKAX C
WCITOJIb30BaHUEM 0aTaHCOBBIX YPaBHCHHH.

Orpezenienrie Y)KOHOMUU TOIUTUBA, IIPU UCTIOIB30BaHUH TEIUI0BbIX BOP miis ciyyaeB nanuuus
Ha 3aBoji¢ KOTeIbHBIX U TOII,

Pacuetsl napamMeTpoB napa yTUIN3AIMOHHBIX YCTAaHOBOK. BBIOOp ONTUMAalIbHBIX TapaMeTPOB
rapa npu yTUiIn3aiuu TerioBbix BOP.

Pacuer mapamMeTrpoB JOMEHHOr0 Ta3a 3a Ta30BOM YTHUIM3AIMOHHOW OECKOMIIPECCOPHOMU
TypOHMHOM W €€ MOIIHOCTH IIPH PAaCIIUPEHUH HACBIIIIEHHOTO JOMEHHOTO rasa.

Pacuer TenoBoro 6anaHca JOMEHHBIX BO3yXOHArpeBaTeseu.

TermoBoil pacueT MapoBOro aKKyMYJSITOpa C  ONpEeAeNiCHHEM  aKKyMYJIHPYIOIIeH
CIIOCOOHOCTH, €T0 BOASTHOTO M T€OMETPUUECKOT0 00BheMa.

OrnpesiesieHre SKOHOMHUH TOIUTMBA 33 CYET TOBBIIICHUS JIaBJICHUS ITapa HU3KUX MapaMeTPOB B
KOMITPECCOpax.

Pacuet TeruioBoro 6anaHca JOMEHHOT'O MMPOM3BOICTBA.



[Ipunoxenue 2

OIIeHO‘lH]:.Ie Cpeacrea nmpoBeaACHUsA l'[pOMe)KyTO‘{H()ﬁ arrecranmuu

a) [lnanupyembie pe3yjbTAaThl 00yUeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS POMEKYTOUHON ATTeCTAlUM:

CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouyHble CpPEeACTBA

IIK -3 — Cnioco0eH Kk coopy, 00padoTKe, aHATU3Y U 0000IIEHUIO Pe3YJIbT

aTOB 3KCIICPUMCEHTOB U HCcciaeT0BaHUH B COOTBeTCTBleHIeﬁ 00J1aCTH 3HAHUH

[IK-3.1

OcymectBisger coop, 00pabOTKy, aHaTIU3 U
0000111eHIE Pe3yNIbTaTOB IKCIIEPUMEHTOB U
HCCIIeJOBaHUH

OCHOBHBIE METOBI IKOJIOTUYECKON 0€30MaCHOCTH Ha CIEIYIOIINX

MIPOM3BOJICTBAX, METO/IBI pacueTa YHEProdaraHCOB:

1.006m1as xapaKTepuCTHKa TETNIOOHEPTETUYECKON U YHEPTrOTEXHOIOTHIECKON

cucteM (TOC u OTC) npombineHHsix npeanpusatuit (I111).

2.PaumnonansHoe nocrpoenue TOC I1I1, kak onuH U3 myTell SKOHOMHUH

SHEPropecypcoB.

3. TonnuBHBIN OanaHc peaJbHOr0 METATYPrUuecKoro KOMOMHATA.

4.PeanpHble rpadMKH BBIXOJA U MOTPEOJICHNS SHEPIOPECYPCOB U UX YUeT.
ITonsiTvie BHYTpeHHUX 3HepreTudeckux pecypcos (BOP) II1.

5.0cobenHoctu ucmnonb3oBanus BOP, ux sHepreTuyeckuii moTeHIINAN.

6.'oprourie 1 TEIIOBbIE BHYTPEHHUE SHEPTOPECYPCHI.

7.Metozbl onpeneneHns BeIMYMHbI BBIX0Aa FOPIOYKX U TErIoBbix BOP.

OHepreruyeckas 3pPeKTUBHOCTH UcTioNb3oBaHust BOP.

OcobeHHocTH onpeaeneHusl 3KOHOMUH TOIUIUBA, TPHU UCIIOJIb30BAHUN TOPIOYHX

BOP.

8.OxoHomuueckast 3pPpexTUBHOCTD Hcoib30Banus BOP.

9.CtpyKTypa TENI03HEPreTHYECKON U SHEPTOTEXHOJIOTMUECKOM CUCTEM

KOMOMHATA.

10.ITpuHIUIIBI cOCTaBIICHUS TEIUIOBOTO Oananca. CTpyKTypa TEIIOBOTO

OanaHca mpeAnpHUsITUN, €T0 BUIBI.

11.TenoBoii 6anaHCc MOTPEOUTENCH TETIOTHI.




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

12.ITapoBoii 1 KOHJICHCATHBIN OAJIAHCHI TIPEATIPUATHS.
13.ToruMBHO-PHEPTEeTHUECKUI M MaTepUAIIbHBIN OallaHChI OTJAEITBHBIX
MIPOU3BOJICTB METAJUTYPrUYECKOro KOMOMHATA € MOJHBIM TEXHOJIOTHYECKUM
IUKIIOM U KOMOHMHATA B I[EJIOM.

14 Metoasl cBeneHus 0anaHcoB roprounx BOP u cHIkeHHs X MOTeph.
bydepubie norpedurenu roprounx BOP.

15.CxemMbl UCTIONIB30BAHUS MIEPUOANUECKUX BBIXOJIOB TOPIOYUX T'a30B C
MIPUMEHEHUEM aKKyMYJIATOPOB TETUIOTHI.

16. Metoab! cBeieHus 6alaHCOB MPOU3BOACTBEHHOTO Mapa. AKKYMYIISATOPbI
napa.

17.BolpaBHUBaHUE TAPONPOU3BOUTEIBHOCTH YTHIIM3aLIMOHHBIX YCTAHOBOK 32
CYET MCNOJb30BaHUs OATONKH C PELUPKYIIALUEHN Ia30B.

18.Mcnionp3oBanue M30BITKOB Napa yTUIN3ALMOHHBIX YCTAHOBOK, B TOM YHCIIE
JUISL BBIPAOOTKHU 3JIEKTPOIHEPTHH.

19.CxemMbl UCTIOIB30BAHUS TETIJIOTHI OXJIAXKICHHS KOHCTPYKTUBHBIX 2JIEMEHTOB
TEXHOJIOTHYECKUX arperaTos.

20.YTunu3anuoHHbie yeTaHOBKY (YY) B DHEProCUCTEME MPOMBIIIIIEHHOTO
MpEANPUSITHSL.

21.Hcnonp3oBaHre N30BITOYHOTO JIABJICHHS Ta30B U )KUIKOCTEH.

22 .KoMmiekCHOE MCTIOIB30BaHNE TOPIOYMX U TEIIoBbIX BOP, a Takxke
M30BITOYHOTO JIABJICHUS Ta3a HA IPUMEPE TOMEHHOTO TIPOU3BOICTRA.

23. Mcrionb30BaHKE TEIIOTHI ITapa CUCTEMBI HCITAPUTEIBHOTO OXJIAXKICHUS U
Tera

K -3.2

HOZ[FOTaBJII/IBaeT MPCATIOXKCHUSA OJI1 COCTABJIICHU A
IJIaHOB U MCTOAUYCCKUX MTPOTpaMmM
OKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/Iﬁ u
pa3paboTOK, MPAKTHYECKUX PEKOMEH AN 110

[IpakTrueckue 3ananus

KoHcTpykTHBHAs cxema 3/1aHHsI [1eXa BHIIOJIHEHA U3 IITAKOOETOHHBIX OJIOKOB
tosuHoi 400 MM U 1IOJIOM, PAacIoNOKEHHOM Ha rpyHTe. [lokpeiTre 3n1aHus
(kpsIa), mpeacTaBisieT COO0H MOHOJIUTHYIO JKEJIE300€TOHHYIO TUTUTY




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

HCIIOJIHCHUIO UX PE3YJILTAaTOB

tonmuaor 200 MmM. CBeTonpo3padyHbIe 3anoHEeHUs (OKHA), TuIoaabo 420 M,
BBITNIOJTHEHBI B IIEPEIIETaxX U3 AIIOMUHHUEBBIX CILIABOB C  OJHOKAMEPHBIMU
creknonakeramu. Pazmepsl 3nanus 100x23 M, Beicota 10 M. CTpoUTENHCTBO
1exa OTHOCUTCS K 3acTpoiike 10 2000 r.

. Paccuurarp Temnmonorepu depe3 OrpakIarolire MOBEPXHOCTH 11€Xa,
MPEAJIOKUTh PEKOMEHAAIMNH M0 UX PEKOHCTPYKIIMH B COOTBETCTBHH CO
CHulI 23




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMexxyTodHast aTTECTALHS 110 TUCIUTUTHHE « DHEProOaaHChl MPEANPUITHI» BKIFOYAET
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0YUAIOIIMMICS 3HAHHM,
MIPU YCJIOBUU BBITIOJHEHUS TEKYIIUX MPAKTUYECKUX 3aJaHUM, BBISBISIONIUX CTEIEHb
c(hOpMUPOBAHHOCTH YMEHUH U BJIaJICHU, TPOBOAUTCA B (hopMe SK3aMeHa.

DK3aMeH M0 JaHHOW AUCLHUILUIMHE MPOBOJUTCS B YCTHOU (hopme.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» — 00yYaIOLIUIiCs MOKa3bIBAET BHICOKHM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIHH, T.€. He MeHee 90% oT 001eil TpyJ0eMKOCTH AUCHUTUINHBL;

— Ha OIEHKY «XOPOII0» — 00yYaIOIIHIICs OKa3bIBACT CPEAHUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIHM, T.€. HAXOAUTCs B peaenax oT 75% 1o 90% ot ol1iei Tpy10eMKOCTH
JUCITUTLIAHBI,

— Ha OLIEHKY «y/JI0BJETBOPHUTEIbHO» — 00yUYaIOUIUICS MOKa3bIBAE€T OPOTOBLIM YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHITUH, T.€. HaxoauTcs B mpenenax oT 60% mo 75% ot obmieit
TPYJAOEMKOCTHU AUCUHUTIIINHBL;

— Ha OILIEHKY «HEeY/I0BJIETBOPUTEIbHO» — PE3yIbTaT 00yUeHHS HE JOCTUTHYT, O0y4YaroUuiics He
MOJKET TI0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIACHUS M 00BICHCHUS HH(OPMAITUU, HE MOXKET
MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4



