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PaGowas nporpamma pacemotpena W ojo0pena Ha  saceiauus  Kadeapm
TennoTexnHyYeckux 1 JHEPIreTHHECKHX CHCTEM -

11.02.2021, npotokon Na 6 )
3as. kadeapoit c E.I'. Hemmopenko

Pabouan mporpamma ogodpena Meroauueckoi komuecneid HOuAC

03.03,2021 r. nporoxon Ne 5 , -
[Ipeacenarens i B.P. Xpamimun
Paloyas nporpaMma cOCTaBICHA: :
cr. npenoaasarens kadenpu TuDC, kanu, TexH. Hayk cﬂ» ' fgut( -~ M.A. Jlememxo
‘,.'—’
Penensent:
3am, HaganbHuka IDCT [TAO "MMK" , . JEXH, HAVK

B.H. Muxaiinosckuii

/

4



JIner akryaauzanuu padodeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2022 - 2023
y4eOHOM oy Ha 3aceanuu Kadenpsl TemmoTeXHUIeCKHX U SHEPreTUISCKIX CUCTEM

[Iporokosn ot 20 1. Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecMoTpeHa, o0CcykieHa 1 oo0penHa uist peanm3armn B 2023 - 2024
y4eOHOM roay Ha 3aceqaHuu Kadeapsl TemoTeXHMUeCKUX U SHEPTeTUUECKUX CUCTEM

[Iporokom ot 20 1. Ne
3aB. kadenpoit E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2024 - 2025
y4eOHOM roay Ha 3aceaHuu Kadeapsl TemIoTeXHHUYeCKUX U YHEPTETUUECKUX CUCTEM

[IpoTokomor 20 r. Ne
3aB. kadenpoit E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ojo0peHa it peanm3armu B 2025 - 2026
y4eOHOM TO1y Ha 3acenaHuu Kapeapsl TermoTeXHUYECKHX U YHEPIreTUIECKUX CHCTEM

IIpoTtokonm oT 20 1. No
3aB. kadenpoit E.I'. Hemmopenko




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

HenssMu ocBoeHUs TUCHUIUTUHBI  «TemIOTeXHUYECKUN  ayauT MPOMBIIIICHHBIX
MPEANPUSITHID SIBISIOTCS:

- pa3BUTHE Yy OOyYaromMXCs JUYHOCTHBIX Ka4decTB, a Takke (HOpMHUpPOBaAHHE
HEOOXOIMMBIX KOMIETCHIMIA B cooTBeTcTBHU ¢ TpeboBanmsiMu PI'OC BO mo HampaBiIeHHIO
noarotoBku  13.03.1TemnosHepretuka W TEIUIOTEXHUKA, MNpodUiIb  HOJATOTOBKH  —
DHeproobecrneyeHne npenpusThuii;

- HU3y4eHHE CTPYKTYphl M TMPUHIMIIOB TMOCTPOCHUS TEIUIOPHEPTeTUUYECKON CHUCTEMBI
MPOMBIIIJICHHOTO  MPEANPHUATHS, 3aKOHOMEPHOCTEH M XapaKTePHBIX OCOOCHHOCTEW ee
(YHKIIMOHUPOBAHUS, a TAK)KE COCTABJICHWE WM aHAIU3 DHEPIETHUSCKUX U IKCEPreTUUCCKUX
0alaHCOB Pa3IMYHOTO HA3HAYEHUS U BUJA, C IEJIbI0 KAYECTBEHHONW M KOJIMYECTBEHHOU OIEHKH
COCTOSIHUSI SHEPT€THUECKOTO X035 CTBA U SHEPTOUCIIOIH30BAHMSL.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmsbl

JucnunnuHa TennoTeXHUYeCKnid ayIuT MPOMBIIIJIEHHBIX PEAIPUATUN BXOJUT B 4acCTh
yueOHOro 1iana GopMHUpyeMYI0 yYaCTHUKaMHU 00pa30BaTelIbHbIX OTHOIIEHUH 00pa30BaTeIbHOMN
MIPOTPaMMBEI.

Jns  w3ydeHWs  JUCHUIUIMHBI  HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIQJICHUS),
c(hOpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCITUTUINH/ TPAKTHK:

I'mpporazoanHamuka

Texamueckasi TepMOTMHAMHKA

3HaHusA (YMEHUs, BIAJCHMS), OTYYEHHbIE IPU U3YYEHUM JAHHOW JUCLUIUIMHBI OyIyT
HE0O0XOAUMBI 1715l U3yUCHU S IUCLUILINH/TIPAKTHK:

[IpoekTHas nessTeTbHOCTh

TennomaccooOMeHHOE 000PYI0BaHNUE TIPEATTPUATHI

TennosHepreTnyeckrue CUCTEMbI IPOMBIIIICHHBIX IPEATPUATUI

TexHoIOrnuecKre S HEPrOHOCUTEIIH TTPEATPUATHI

3 Komnerenuuu odyuyarwinerocsi, opMupyembie B pe3yJibTaTe 0CBOCHHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYEMbIe pe3yJbTaThl 00yUeHUus

B pesymbrare ocBoeHus aucuuiiuHbl (Monynsi) «TemnmoTexHuUeckuil  ayauT
MPOMBIIIJICHHBIX  MPEANpUSATU»  oOydarouuics  J0DKeH — o0najgaTh  CIEAYIOUIUMU
KOMITETEHIIUSIMU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIIETCHITUN

IIK-3 Cnocoben k cbopy, obpaboTke, aHanu3y U OOOOIICHHIO PE3yIbTATOB IKCIEPUMEHTOB U
WCCIICIOBAaHUI B COOTBETCTBYIOIICH 001aCTH 3HAHU I

[1K-3.1 OcymectBisger c6op, 0o0pabOTKy, aHanu3 U 0000ILIEHHE pe3yIbTaTOB
OKCIIEPUMEHTOB U UCCIICJOBAaHHUN
I1K-3.2 [MoaroraBnuBaeT MpeUIOKEHUS U1l COCTABICHHS IJIAHOB M METOANYECKUX

ImporpamMm OKCIICPUMCHTAJIbHBIX HCCIeI0BaHuI u pa3pa60TOK,
IMPAKTHUYCCKUX peKOMeH,Z[aLII/Iﬁ 110 UCIIOJIHCHUTIO UX PE3YJIIbTATOB




4. CTpyKTypa, 00b€M U coep:KaHue T CHUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh TUCIUILUIMHBI COCTaBJIsIeT 4 3a4eTHhIX enuHull 144 akaj. 4acoB, B TOM
qucie:
— KOHTaKTHas pabora — 39,2 akaj. 4acoB:
— aynuTopHas — 36 akajl. 9acoB;
— BHEAyIUTOPHAS — 3,2 aKaJl. 9acoB;
— camocTosTenbpHas pabora — 69,1 akas. 4acos;
— B (popme npaxTrueckoii moarotoBku — 0 akan. yac;
— IMOATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTalny - SK3aMEH

AynuTopHast I =
o, | xouTakTHAS pabora E E dopma TeKyILEro
S B
= o u KOHTPOJIS
Paznen/ Tema 3 (B axan. yacax) E R A . e Kon
g 3 © | caMOCTOSATENbHOM | yCIEeBaEMOCTH U
JIACIMTUTAHBI 5 e = . | xoMmeTeHIUK
O 2 & paboThI MPOMEKYTOTHON
nmab. | mpakt. | 3 & ATTecTAllNH
Jlex. 5 c 0
3aH. 3aH. | QO &
1. Paznen 1. TemnoTexHuueckui
ayiuT
Boimonnenue
MPAKTUIECKUX
pabor (pemenue
1.1 TemnoTeXH1Y eCKHUiA 3a/1a4),
ayauT MIPOMBILLIIIEHHOT O 2 201 | 129 | IPEAYCMOTpEHHBL Texymuii koutpons| IMK-3.1, TIK-
MPEINPHUITAS , OCHOBHBIC ' X paboyeii YCIIEBAEMOCTH. 3.2
XapaKTePUCTHKU. porpaMMoit
JCLUTUTAHBL.
IIpunoxenue 1
[M3Nel].
Boinonuenue
MPAKTHIECKUX
1.2 Buyrpennue pabor (pemenue
9HEPropecypchl n  HX 3a1ay), .
propecyp Aau) Texymuii koutpons| IMK-3.1, TIK-
WCIOJNIb30BaHUE B cUcTeMax| 5 2 2/1,21| 10 | npenycMOTpEHHBI
. yCIIEBA€MOCTH. 3.2
TEITO3HEPT OCHA0KEHHS X paboueit
I MIPOrPaMMOM.
IIpunoxenue 1
[M3Ne2] .
Brinonnenue
MPAKTHIECKUX
pabor (pemieHue
1.3 T2C TII1 3aaq),
METaJUTyPrU4eCKOro 4 41 | 10 | TPeRyeMOTpEHHEI Texymuii koutpons| IMK-3.1, TIK-
KOMOWMHATa C  TIOJIHBIM X paboueit YCIIEBAEMOCTH . 3.2
TEXHOJIOTHYECKUM LIUKIIOM. porpaMMoit
JCIUTUTAHEIL.
TIpunoxenue 1
[MI3Ne3].




1.4 Temmnooit 6amanc III
ero  kinaccupukamms |

CTpYKTYypa.

Beimonnenne
HNPaKTHIECKUX
pabor (pemeHue
3a/1a4),
IpeyCMOTPEHHbI
X paboueit
IPOrpaMMon
JCLUIUIUHBL.
IMpunoxenue 1
[MI3Ne4].

Texymuit KOHTpOIBb
YCIIEBAEMOCTH.

IK-3.1, K-
3.2

1.5 Meroasl  cBeneHHs
6anancos roprouux BOP.

2/21

Beinonnenue
MPAKTHISCKUX
pabort (pemieHue
3a1a4),
IpeyCMOTPEHHbI
X paboueit
MIPOrpaMMoin
JUCLUTITHHBI.
IMpunoxenue 1
[MJI3NeS5].

Texymuit KOHTpOIb
YCIIEBAEMOCTH.

IK-3.1, IK-
3.2

1.6  Meronsl
OaaHCcOB
MIPOU3BOJICTBEHHOTO Tapa.

CBCICHUA

Brinonnenue
MPaKTUIECKUX
pabor (pemenue
3a/1a4),
MPEAYCMOTPEHHBI
X paboueii
IPOrpaMMoin
JUCLUTLTUHBI.
IIpunoxenue 1
[MI3Ne6].

Texymuii KOHTPOIb
YCIIEBAEMOCTH.

IK-3.1, TK-
3.2

1.7 HuskomoTeHIaIbHbIE
BOP.

Boimonnenue
MPAKTUIECKUX
pabor (pemenue
3a/1a4),
HpeyCMOTPEHHBI
X paboueit
MporpaMMon
JCLUTUTMHEL.
IIpunoxenue 1

[W13 Ne7]

Texymuit KOHTPOJIb
yCIIeBaeMOCTH.

IK-3.1, IK-
3.2

1.8 VunuzanuonHeie
YCTaHOBKH.

/11

Boinonnenue
MPAKTHIECKUX
pabor (pemenue
3aaq),
NPeTyCMOTPEHHBI
X paboueit
MpOrpaMMon
JCLATUTAHEL.
IIpunoxenue 1

[A/3 Neg].

Texymuit KOHTPOIB
yCIIEBaeMOCTH.

IK-3.1, IK-
3.2

1.9 Kommtekcaoe
WCTOJIb30BaHUE TOPIOYHNX U
TernoBbix BOP.

8,2

Brimonuenue
MPAKTHIECKUX
pabor (pemieHue
3aaq),
NpeTyCMOTPEHHBI
X paboueit
MpOrpaMMoin
JACIUTUTAHEIL.
Ipunoxenue 1

[MI3N9].

Texymuit KOHTPOIH
yCIIeBaeMOCTH.

IK-3.1, IK-
3.2

Uroro no pazneny

18

8/7,211

69,1

Uroro 3a cemectp

18

8/7,211

69,1

OK3aMCH

Hroro o JUCHUITINHE

18

18/7,2

69,1

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnist pemieHus mpeycMOTPEHHBIX BUIOB y4eOHOM paObOThl PU M3YYEHUHU TUCIHUILIHHBI
«TennoTexHnYecKnii ayJuT TPOMBIIUICHHBIX NPENNpUATHI» B KauecTBe 00pa30BaTENbHBIX
TEXHOJIOTUM UCHOJB3YIOTCSI KaK TpaJWLUOHHBbIE, TaK M MOJYIbHO - KOMIIETEHTHOCTHbBIE
TEXHOJIOTUHU.

Lensmu 06pa3oBaTenbHBIX U HHOOPMAITHOHHBIX TEXHOJIOT U SIBIISTFOTCSI:

- aKTUBU3UPOBAHUE MBIIIIEHUS 00y4YaloLuXCs;

- opMHUpOBaHUE HHTEPECA K U3Y4aEMOMY MaTepHaiy;

- pa3BUTHE UHTEIUICKTA U TBOPUECKHUX CIIOCOOHOCTEHM 00YJarOIINXCS.

JleKuMOHHBIM MaTepHall 3aKpervisieTcsl Ha J1abopaTOpHBIX paboTax, I/ie MPUMEHSETCS
COBMECTHAs JEATEIbHOCTh CTYAEHTOB B TpyIllie, HAlpaBieHHas Ha pelleHue oOmel 3anadyu
IyTEM CIIOXKEHHUS pe3yJbTaTOB HMHIMBUIYalIbHOW PaOOTHI YjI€HOB rpymmbl. (s pa3Butus u
COBEpUICHCTBOBAHNWSA  KOMMYHHMKATHBHBIX  CIOCOOHOCTEHl  CTYAEHTOB  OpPraHU3YyIOTCS
MIPaKTUYECKUE 3aHATHUS B BHJIE JUCKYCCHI, aHalau3a peajbHbIX MPOOJIEMHBIX CUTYyallUd u
MEXJAUCLUUITIMHAPHBIX CBS3€M M3 pa3auuHbIX oOjacTeld B KOHTEKCTE peliaeMod 3ajauu.
[lepenaua HEOOXOAMMBIX TEOPETUUYECKHX 3HAHUI U (OpMUPOBaHUE MPEACTABIECHUN MO Kypcy
MIPOUCXOJUT C TMPUMEHEHUEM MYIbTUMEIUHHOro oOopynoBaHus. Ha 3aHATHSAX BHEIPSIIOTCS
Takie MHPOPMAIOHHBIE TEXHOJIOTUH, KaK UCTOJIb30BAaHUE HA 3aHATHUSAX DJIEKTPOHHBIX U3/IaHUN
(uTeHre JEeKIMA ¢ WCHOJIb30BAaHWEM CIAMA-NPE3CHTANNM, SJIEKTPOHHOTO Kypca JIeKIIHi,
rpaguvecKkux OOBEKTOB, BUIECO- ayauo- marepuaioB (depe3 HMurepHet). CamocrtosTenbHas
paboTa CTUMYIHUPYET CTYAEHTOB K CAMOCTOSITENIbHOIM MpopaboTKe TeM B MpPOIECCe HAMHUCAHUS
pedepaToB, MOATOTOBKH K IUCKYCCHSIM, K KOHTPOJBHBIM pabOTaM M TECTHPOBAHMIO. DTalbl
[TO3HABATENIbHOU JI€ATEIBHOCTH CTYJEHTOB MPEANOJIaraloT IOCIEA0BATEIIBHO IOCTAaHOBKY
MHTEpeCyolel X MpoOieMbl, BHIABHKEHHUE TUIIOTE3 MPU €€ PEICHUU, BHIPAKEHUE PEIleHUs
TUIOTE3bl HAYYHBIM SI3BIKOM, a TaK)Ke pealin3alus MPoayKTa B BUE MyOJINYHOTO BBICTYILJICHUS,
JoKiIaga wid mnpe3eHTanuu. KoppeKTupoBkHM 00pa3oBaTENbHOTO Ipoliecca MPOXOIUT C
HCI0JIb30BaHKE OOpaTHOM CBSI3U MEX]Ty IIperoaBaTesieM U 00yJarolMMKCs Ha KOHCYIbTalUSIX,
a TaK)Ke IPH TEKYIIEM U IPOMEKYTOUHOM KOHTPOJIE.

6 YueOHO-MeToquYecKOe oOecneyeHue CaMOCTOATEIbHOI PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA 1/l MPOBEAeHUs MPOMEKYTOUYHOMH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE 0O0ecTiedeHHe TUCIUITUHBI (MOTYJIs1)

a) OcHoBHasi IUTEpPaTYypa:

1. Murpodanos, C. B. DHeproayaut cucreM ocBenieHus . yuedbnoe nocoodue / C. B.
MurpodanoB. — Openbypr : OI'Y, 2018. — 102 c. — ISBN 978-5-7410-2218-4. — Texkcr :
ANEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOINOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/159873 (mata obOpamienus: 18.06.2021). — Pexwum goctyma: st
aBTOPU3. TIOJIH30BATENEH.

2. llporaceBuu, A. M. DHeprocOepexeHHe B CHCTEMax TEIUIOra30CHAOXKEHUS,
BEHTWISIIIUK ¥ KOHAUIIHOHUPOBAHMS BO3/ayXa : yueb. mocobue / A.M. IIporaceBry. — MUHCK :
Hogoe 3nanme ; MockBa : UHOPA-M, 2019. — 286 c. : un. — (Bricuiee oOpa3oBaHue:
bakanaspuat). - [ISBN 978-5-16-005515-2. - Tekcr : osnekrponHsii. - URL:
https://znanium.com/catalog/product/1013521 — Pexxum gocTyma: 1o moamucke.

0) lonostHUTEILHAS TUTEPaTypa:



1. Aranutos, E. b. DHepreruka u oxpaHna oKpy»Karoliei cpeasl : yueOHoe nocooue [ams
By3oB] / E. b. AranutoB, B. H. Muxaitnosckuii, M. C. CokosioBa ; MarHuToropckui roc.
texauueckuil yH-T um. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-
ROM. - ISBN 978-5-9967-1691-3. - 3arn. ¢ tutymn. o2kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/153
2661/4032.pdf&view=true

- MakpooObeKT. - TeKCT : aneKkTpoHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. NBanos, 0. H. OcHOBBI MeX/TyHAPOHON CTATHCTUKY : yueOHUK / 10 00111, pel. 1-pa
skoH. Hayk FO.H. BanoBa. — Mocksa : UHOPA-M, 2018. — 621 c. — (Bsicmiee oOpa3oBanme:
bakamaBpuar). - ISBN 978-5-16-003641-0. - Tekct anekTpouHed. - URL:
httos://znanium.com/cataloa/product/945546 — Pexxum nocTvia: 1o moamucke.

B) Meroauyeckue yKasaHus:

1. AH. Yepnos, T.Il. CemenoBa, E.b.AranutoB ¥Yganenune W30BITKOB TEIUIOTHI U3
MMOMEIIEHUN BBIUUCTUTENBHBIX HEHTPOB [TekcT|:Metoauueckue ykazaHusi K J1a0OpaTOpHOM
pabore/Maruaurtoropck: 3n-Bo Marauroropck. roc. Texs. ya-ta um. I'.1. Hocogra, 2012. 10 c.

2. T.IlLCemenoBa, H.I'. 3mokazoBa OrmpenencHue KOIPPHUIUSHTOB MECTHBIX
COMpOTHUBIIEHUH  BO3AyX0oBojaOB[TekcT|:Meroauueckue  ykasaHuss K  JabopaTopHOM
pabore/Marautoropck: M3n-Bo Marautoropck. roc. TexH. yH-ta uM. .. Hocosa, 2014 — 6 c.

3. T.Il.CemenoBa, M.C KabOmykoBa VcnbelTaHue aBTOHOMHOTO KOHJIWIIHMOHEpA
[Tekcr]:Metonuueckue ykasanust Maruuroropck, M3a-so Marautoropck. roc. TexH. yH-Ta M.
I''". Hocosa, 2015 -6 c.

r) [Iporpammuoe o0ecnieuenne u MHTEpHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue I10O Ne norosopa CpoOK e CTBUS JTULEH3UU
MS Windows 7
Professional(mmst J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip cB000THO pacnpoctpansemoe [10 0eCcCPOYHO
MS Office Project Prof
2007(zu1s K1aCCOR) 1-1227-18 o1 08.10.2018 11.10.2021
ABC Pascal cB000THO pacnpoctpansemoe [10 0eCCPOYHO
MS Windows 10
Professional (ms 1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
Linux Calculate cB0001HO pacnpocTtpansemoe [10 0ecCpOUYHO
FAR Manager cB00OHO pacnpocTpansemoe [10 06eccpoyHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH()OPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Ccplika

denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE YUpEekKIACHUE
«DenepanbHbII UHCTUTYT npomsiiensoi| URL: http://iwww1.fips.ru/
CcOOCTBEHHOCTH»




ApXHMB Hay4dHbIX XypHalIoB «HammoHaibHbIN
ANEKTPOHHO-UH(OPMAITMOHHBIA  KOHIIOPIIHYM)»
(HIT HOHUKOH)

https://archive.neicon.ru/xmlui/

MexnyHapoaHas pedeparuBHas U
MOJIHOTCKCTOBAsl CHpaBoyHas 0asza JIaHHBIX
HAay4YHBIX W3gaHui «Springer Nature»

https://www.nature.com/siteindex

MexnynapoaHas pedepaTtuBHas 0a3a JaHHBIX
M0 4YUCTOM MW TNPUKIAJIHON MaTeMaTHKe

http://zbmath.org/

MexaynapoaHasi 6a3a CripaBOYHbBIX U3JaHUH 110
BCEM OTpaciisiM 3Hauui SpringerReference

http://www.springer.com/references

MexnyHapoaHas 06a3a Hay4yHbBIX MaTepUajoB B
oOsacTy (U3MYECKHX HAYK W WHXWUHHUPUHTA

http://materials.springer.com/

MexnyHapoaHas KOJUTCKITUS Hay4YHBIX
IIPOTOKOJIOB IO PAa3JIMYHBIM OTPACJISIM 3HAHHI

http://www.springerprotocols.com/

MexayHnapoaHas Oa3za MOJTHOTEKCTOBBIX
XypHAIIOB Springer Journals

http://link.springer.com/

Mex aponHas edepaTuBHAs u

AAYHAPOZL pedep http://scopus.com
MMOJIHOTEKCTOBAs CIIpaBOYHAas 0aza JaHHBIX
MexnayHapoaHas HayKOMETpUYECKast

pedepaTHBHAs M TOJHOTEKCTOBAs 0a3a JTaHHBIX
HayuHbIx n3gannii «Web of science»

http://webofscience.com

YHuBepcurerckas MHGOPMAIMOHHAS CUCTEMa
POCCHUA

https://uisrussia.msu.ru

DnekTpoHHbIe pecypebl oubanorexku MI'TY um.
I'.11. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickass T'ocymapcTtBeHHass OuOIMOTEKA.
Karasoru

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

Nudopmanmonnas cucrema - EanHOE OKHO
JIOCTYyIa K MHGOPMAIMOHHBIM PECypcam

URL.: http://window.edu.ru/

ITouckoBas cucrema Akagemus Google (Google
Scholar)

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

HanmonansHas nHpOpMaAITMOHHO-
aHaJIUTUYeCKasa cucremMa — POCCHICKUN MHOECKC
"ayuyroro nurtuposanus (PHUHII)

URL.: https://elibrary.ru/project_risc.asp

9J’IeKTpOHHa$[ 6833 HepI/IOI[I/I‘IeCKI/IX I/IS)IaHI/Iﬁ
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

9 MarepHaILHO-TEXHHYECKOe o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecnieueHne JUCHUIIIMHBI BKIIFOYACT:




VYuebHass ayauTopus Uil TPOBENEHHS JICKIHMOHHBIX W TPAKTHYECKUX 3aHATHH
CEMHUHApPCKOI0 THUIIA, TPYNIIOBbIX U MHIMBUIYaJIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJSI U
IIPOMEKYTOYHOU aTTECTALUU:

- MyJIbTHUMEIUIIHOE O0O0OpYyAOBaHUE, CHUCTEMa AaBTOMATHUYECKOTO 3alITOPHBAHUS C
9KPaHOM, JI0CKa.

VYuyeOHas naboparopus-ayAuTOpUsl AJIsi NMPOBEAEHUS JIaDOPATOPHBIX, NPAKTHUUECKUX U
JIEKIMOHHBIX 3aHSITUM CEMUHAPCKOIO THUIA, IPYNIOBBIX W HHAWBUYaJIbHBIX KOHCYJIbTALUH,
TEKYILEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTallUU:

- I0CKa, Mell.

VY4eOHble ayJUTOPUH , TIOMEIIEHHUS /111 CAMOCTOSATEIbHON paboThl 00yJaromMXCs:

- TepcoHalbHbIe KoMIblOTephl ¢ maketom MS Office, Beixomom B HHTepHeT U C
JOCTYTIOM B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[lomemienne s XpaHeHHs U NPOPUIAKTUYECKOTO OOCTYKMBaHUS y4eOHOTO
000pyI0BaHUS:

- cTeJIaxu, cef(bl Ui XpaHEeHUs! y4eOHOTro 000py10BaHMs, MHCTPYMEHTHI Il PEMOHTA
1a60paToOpHOTro 000PYIOBAHUS.



MpunoxkerHue 1
YuebHo-meToaNUYECcKOe obecneueHne camocTonTesIbHOM paboTbl CTyAEHTOB

OueHOoYHble CPeACTBa ANA TEKYLLLEro KOHTPO/IA YCNeBaeMOoCTH, MPOMEXKYTOUYHOMN aTTecTaummn no UToram
OCBOEHWA AUCLMUMINHDI.

MNpumepHble UHAUBUAYANbHbIE AOMALLHUe 3agaHuA (MA3)

1.TennosHep2emu4eckas cucmema npomsiiaeHHo20 npednpuamus U ee Xxapakmepucmuka

O6uwan xapaKTepucTUKa TENJI03HEPreTUYECKOWN M aHeproTexHonorndeckol cuctem (T3C n 3TC)
NPOMBILLEHHbIX NpeanpuaTtuid (MN).

3HauyeHue TIC NN ana apHeKTUBHOIO UCMOb30BaHUA TONIMBHO-3HEPreTMYeckux pecypcos (TIP), nx
Knaccuomkaums.

PaumoHanbHoe noctpoeHme TIC MMM, Kak O4AUH U3 NyTe SKOHOMUM SHEPropPecypPCcoB.

T3C MM Ha npumepe MmeTannypruyeckoro KOMOMHaTa € NOJIHbIM TEXHOIOTMYECKMM LUUKNOM. 3a4a4a
onTumanbHoro noctpoenma TIC M.

TonnueHbIN 6anaHc PeanbHOro metTaanyprm4eckoro KOMbUHaTa.

an‘-IVIHbI 60/1bLIMX 3HAYEHUN pacxonoB ToON/MBa Ha BbiNYCK eANHULUbI NPOAYKUMN NPOMbILWWNIEHHBIMUA
npegnpuaTuamMmn.

Myt akoHOMMKM TIP.

2. BHympeHHue aHep2opecypcbl U UX UCM0A63080HUE 8 cCUCMEMAaxX menao3HepeocHabxceHus 11

PeanbHble rpaduKkm Bbixoga v NoTpebaeHMa SHEPropecypcoB N UX YYeT.
MoHATUE BHYTPEHHUX SHEPreTUYeckunx pecypcos (BIP) M.
OcobeHHOCTM UCNob30BaHMA BIP, nx aHepreTMyeckmii noTeHumnan.
loptoume 1 TenoBble BHYTPEHHNE SHEPrOPECYPChI.

MeToAapbl onpegeneHna BeMUYNHbBI BbIXOAA FOPOYMX M TeNN0BbIx BIP.
JHepreTnyeckan adPpeKTUBHOCTb UCNONb30BaHMA BIP.

OcobeHHocCTH onpeageneHna sKOHoMmum Tonsimea, NP NCNOJIb30BaHUN TOPHOYUNX BOP. Onpep,eneHme
3KOHOMWUU TON/IMBA NPUN NCMOJZIb30BAHUU TENJZTOBbLIX BOP.

OKoHOMMYecKan aPpPeKTUBHOCTb MCMOJIb30BaHUA BIP.
BHyTpeHHMe sHepreTuyeckme pecypcbl u TIC M.

3. T3C 11 memannypau4ecko2o KOMOUHAMa € NOsHbIM MexXHOA02U4ECKUM UUKAOM

CTpyKTypa TennosHepreTMYeckol n sSHeProTeXHOA0rMYECKoM cMcTem KOMBUHaTa. DHepreTMyeckne
XapaKTEPMCTUKM OCHOBHbIX MPON3BOACTB (KOKCOXMMMYECKOE, arNTOMepaLMoHHOE, JOMEHHOE,
CTanennasuAbHOE, NPOKATHOE).



4. Tennosoli banaHc 11 e2o Kaaccugukayus u cmpykmypa

MpuWHUMNBI cocTaBaeHMA TenaoBoro banaHca.

CtpyKTypa Tennosoro 6anaHca npeanpuaTUn, ero Buabl.
Tennosol 6anaHc noTpebuteneit TenaoThbI.

MapoBoit 1 KOHAEHCATHbIN BanaHcbl NpeanpPUATUS.
Tennosol 6anaHc NpeanpuUATUA € COOCTBEHHOM KOTENbHON.

PaCXOLI,bI TeNnN0Tbl Ha TEXHO/IOrM4YeCKne HyXabl, otonieHne, BEHTUNALNIO U CUCTEMY FropAaYero
BOAOCHAOKeHMUA.

YaenoHble HOPMbl TENNOTbI HA BbIPAabOTKY OTAENbHbIX BUAOB NPOAYKLNK, BAUAHNE OCHOBHbIX
¢daKTOpOB.

TOHHMBHO-aHGDFETMHeCKMVI n MaTepMal’leblf/‘l 6anaHcol OTAENbHbBIX NPON3BOACTB METANINTYPIrN4eCcKkoro
KOMOBMHaTa C NO/IHbIM TEXHOJIOTMYECKUM LUKIOM U KOMbMHaTa B ueniom. OCHOBHble NOHATUA
JKCepreTn4yeCKoro aHanansa.

CoctaBneHue JKCepreTnyeckoro 6anaHca.

anMepr COCTaB/IEHUNA IKCeEPreTn4ecKkoro 6anaHca HEKOTOPbIX OCHOBHbIX NpOn3BOACTB
METaNNyprn4eckoro KOMbMHaTa.

5. Memooei ceedeHus 6anaHcos 2oproyux BIP

OcobeHHOCTM UCNOb30BaHMA roptoymx BIP.

MeTopabl cBeaeHUs 6anaHCcoB ropto4mnx BIP 1 CHUXKEHUs ux noteps.
BydepHble noTpebutenn roptoumnx BIP.

MeToabl NCNO/b30BaHUA NEPUOLMUYECKUX BbIXOA0B rOPHOYNX Fa30B.
KoHCTpYKLMA M 0cO6EHHOCTU PaboTbl aKKYMYIATOPOB rasa (rasronbaepos).

Cxembl UCnonb3oBaHUA nepnoanyeckmnx BbiXogoB roprtoydnx rasoB C NpUMeHEHNUEM aKKYMYNTATOPOB
TENNOTbI.

6. MemooObi ceedeHud bas1aHCo8 Mpou38o0cmeeHHo20 napa

MpUYNHbI BOSHMKHOBEHMUA AE6a/'IaHCOB napa.
MeToabl cBegeHuA 6anaHcoB npon3soAacCTBEHHOrO napa.

Mcnonb3oBaHue 3aBoackol TILL B KauecTse 3BeHa, 3aMblKatoLero 6anaHc NpPon3BoACTBEHHOro napa no
3aBoAy.

AKKyMynaTOpbl Napa.



BblpaBHMBaHME NapoONpPOM3BOAUTENBHOCTM YTUAN3ALMOHHbIX YCTAHOBOK 3a CHET UCMO/1b30BAHUA
NOATOMNKM C peLmpKynaLmen rasos.

MNuKoBble NapoBble KOT/Ibl.

Mcnonb3oBaHMe N36bITKOB Napa yTUAM3aLMOHHbIX YCTAHOBOK, B TOM YMC/e ANA BbipaboTKu
3/7IEKTPO3HEPTUN.

7. HuzkonomeHyuasnbHeie BIP

HuskonoTeHumanbHble BOP, onpegeneHune un knaccupumkaums.

MoBblweHMe AaBneHUA Napa B Typbokomnpeccopax.

Ce30HHOE 1cnonb3oBaHWe GU3MYECKOl TeNNOTbl FAa30B C HU3KOM TemnepaTypon.

CxeMbl UCNO/b30BaHMA TENIOTbI OXAXKAEHUA KOHCTPYKTUBHbIX 3/1€MEHTOB TEXHO/IOTMYECKUX arperaTos.
Mcnonb3oBaHme HU3KONOTEHLMAAbHbIX BOP B BEHTUAALMOHHBIX CXeMax NPOMBbILLNEHHbIX MPeAnpPUATUNA.

8. Ymunu3ayuoHHbIe yCmMaHOB8KU

YTUNN3aUMOHHbIE YCTaHOBKM (YY) B aHeprocucteme NpoMbILWIEHHOTO NPeanpuUaTH.
O6was xapaKTepucTnKa VY.

OnTmanbHoe pacnpegeneHue roptoumx BIP.

Mcnonb3oBaHWe M36bITOYHOMO AaBNEHMA FA30B U KUAKOCTEN.

YTUNN3aUMOHHbIE YCTAaHOBKM, UcMob3ytowme BIP B BUAe pUsmMyeckol TennoTbl rasos, ropayei
NPOAYKLMMW, OXNAXKAEHUA 3/1EMEHTOB KOHCTPYKLMIA arperaTos 1 T.4,

Bbibop NapameTpoB Napa yTUAN3aLMOHHbIX YCTaHOBOK.
Cxembl YCTaHOBKM KOTNa-yTUIM3aTOPa B ra30BOM TPaKTe TEXHOOMMYECKOro arperaTa.

9. KomnaeKcHoe ucnoanb308aHuUE 20pHO4UX U menaoebix BOP

KomnneKkcHoe ucnonb3osaHue FrOpHYUNX U TENNTOBDLIX BOP, a Takxke N36bITOYHOTO AaB/1€HNA ra3a Ha
npmmepe 4OMEHHOro npon3sBoAacTea.

Cxembl NPUMEHEHNA ra30BbIX YTUNN3AUUNOHHbIX 6ECKOMI'Ip8CCOprIX Typ6MH N nx ocobeHHoCTMU.
Mcnonb3oBaHme TennoTbl LOMEHHOTO rasa, yXxo4AwWmX ra3os JOMEHHbIX Bo3p,yxonop,orpeBaTene17|,

Mcnonb3oBaHme Tenn0Tbl Napa CUCTEMbI UCMAPUTENIbHOIO OXNaXKAEeHMNA U Tensia AOMEHHOrO LWakKa.

MpumepHble TeMbl NPaKTUYECcKuX 3aHAaTui (NTN3)

1. PacueTtbl N0 onpeAenieHUIo BbIXoAa TeN0BbIX U roptoumx BOP 1 nx aHepreTnyeckoro noteHumnana.

2. OnpeaeneHne SKOHOMMK TOMIMBA, NPU NCNONBL30BAHUA roproumnx BIP. PacueT cteneHun cyxoctu u
SHTaANbMWNKU BIAXKHOIO Napa, NoJy4aemMoro Ha YTUAN3aLMOHHbIX YCTAHOBKaxX C UCNOAb30BaHMEM
6aNaHCOBbIX YPaBHEHWN.

3. OnpegeneHne s3KOHOMWUU TONAMBA, MPU UCNONL30BAHMK TennoBbIX BIP ana cnyyaes Hannuma Ha
3aBoAe KoTesbHbIX 1 TIL.



PacyeTbl NnapameTpoB Napa yTUAN3aLMOHHbIX YCTaHOBOK. BbIbop onTUManbHbIX NapaMeTpoBs napa
npu yTmamMsauunm tennosbix BIP.

PacyeT napameTpoB LOMEHHOIO ra3a 3a ra3oBoi YyTUAN3aLMOHHOM BeECKOMMPECCOPHON TYPOUHOM U
€e MOLLHOCTM NPU pacLiMPEHNN HACbILWEHHOro AOMEHHOTO rasa.

PacuyeT TennoBoro 6anaHca LOMEHHbIX BO34yXOHarpesaTenen.

TennoBoi pacyeT NapoOBOro akKKyMy/aTopa € onpeaesieHNeM akKyMyIMPYIoLLE CnOCOBHOCTH, ero
BOAAHOIO U reoMeTpmYecKkoro obbema.

OnpegeneHne sKOHOMMM TOM/IMBA 3a CYET NOBbILIEHMA AABAEHNA Napa HU3KUX MapameTpoB B
KOMMpeccopax.

PacuyeT TennoBoro 6anaHca LOMEHHOrO NPOM3BOACTBA.



MNpunoxkeHue 2

7 OueHouHbIe cpeacTBa NPOBEAEHUA NPOMEIKYTOUHOM aTTectaumnm (3K3ameHa)

a) NnaHupyemble pesynbTaTbl 06yYEHUS N OLEHOYHbIE CPEACTBA A4S MPOBEAEHMS
NPOMEKYTOUYHOW aTTeCTaLNM:

Koo
UHOUKQ
mopa

UHOukamop
docmuiceHus
KomnemeHyuu

OuyeHo4Hble cpedcmsa

MNK-3 - Cnoco6eH K cbopy, 06paboTKe, aHann3y un 0606LLeHUI0 pe3ynbTaToB 3KCNEPUMEHTOB U
uccneaoBaHUiA B cCOOTBETCTBYOWEN 06/1aCTU 3HAHUM

MK-3.1 | Ocywectenaetr | Memoodesl usmepeHusa pacxo0os xudkocmel U 24308, yMeHUe npedcmasums
cbop, pe3ysnbmamel usmepeHuli 8 2paguyveckom sude, oyeHUMsb rnozpewHocmu
06paboTky, usmepeHuli:
aHam3 un

1.Kak nonb30BaThCA ybTPa3BYKOBbIM AAaTYHMKOM pacxoaa’?
0bobuweHmne yneTpassy A P A
PESYNIBTATOB 15 Korma MOXHO MCNO/b30BaTb BUXPEBbIE AATUMKM Pacxoaa’?
3KCMNepuMeHTO
BMU 3.Korga ncnonb3ylotca TaxomeTpuyeckmne atinkm pacxoga’?
nccnenoBaHuin
4.Nepeuncante TpeboBaHUA K MCMOSb30BAHUIO TEMNOCYETYMKOB.
5.KaKkue TpeboBaHUA MO TOYHOCTU NPEABABAAIOTCA K 3amMepam TeMnepaTypbl
TenioHocuTens
6. Kakne TpeboBaHMA NO TOYHOCTM NPEABABAAOTCA K 3aMepam AaBaeHUA
TenioHocuTens
MNK-3.2 | Moarotasanea lMpakmuyeckue 3a0aHusA:
er
KOHCTPYKTMBHAA cXema 34aHMA LLeXa BbINOJHEHA U3 LWWAAKOOETOHHbIX 6/10K0B
npeaaoxeHua
ana TonwmHon 400 MM 1 NOSOM, PaACNoONOXKEHHOM Ha rpyHTe. [TOKpbITUE 34aHMA
(Kpbiwa), npeacraBnaeT cobol MOHONIUTHYIO Kene3obeToHHY0 NANTY
cocTaBaeHuna
13HOB U TonwmHoi 200 mm. CBeTonpo3padHble 3anoaHeHuns (0KHa), niowaabio 420 m,?
BbINOJIHEHDI B NepenieTax n3 aJiloMMHUEBDBIX CNJ1IaBOB C OA4HOKaMepPHbIMU
MeTOANYECKMX P A P
nporpamm cTeknonaketamu. Pasmepsbl 3gaHna 100x23 m, BoicoTa 10 m. CTpouTtenbcTeso
L,exa OTHOCUTCA K 3acTpomke go 2000 r.
3KCnepMmeHTa
NbHBIX
PaccunTaTb TensonoTepu Yyepes orpaxkaaroLine NOBEPXHOCTU Liexa,
nccnenoBaHUM

1 pa3paboToK,
NPaKTUYECKUX
pekomeHaaum
nno
NCMONHEHMIO

nx

npeanoxnTb pekomeHaaunm no UX peKOHCTPYKUUKN B COOTBETCTBUUN CO CHuI
23.




Koo UHOukamop
UHOUKA | docmuxceHus OuyeHo4Hble cpedcmsa
mopa | KomnemeHyuu

pesynbTaToB

6) Nopapok NnpoBeaeHNA NPOMEXKYTOUHOM aTTecTauum, NoKasaTenn u KpUTepumn oueHNBaHUA.

Kputepun oueHKu (B COOTBETCTBUU C POPMUPYEMBIMU KOMMETEHLMAMMU U NIAHUPYEMbIMU
pesynbTaTtamun obydeHus):

I'IpomemyTOqHaﬂ aTTectaumna no gucumnnanmHe «TennoTexHMyecKkni ayanT NPpOoMbILLUNEHHbIX
npeanpuUATUIA» BKAOYAET TEOPETUYECKME BOMPOCHI, MO3BO/IAOLLME OLLEHUTb YPOBEHb YCBOEHMSA
Oﬁy‘-lBI-OIJJ,VIMVICﬂ 3HaHMi;1, NpPn yCNoBUKN BbINOZTHEHUNA TEKYLLMX MPAKTUYECKUX 3ap,aHm7|, BblABAAOLWMNX
cTeneHb choOpMUPOBAHHOCTU YMEHUI U BJIAAEHUI, NPOBOANTCA B GOpMme 3K3aMeHa.

MoKasaTtenu n KpUTepun oL,eHNBAHMUA IK3aMeHa:

— Ha OUEHKY «oTAnuHo» (5 6annoB) — obydatoWMIACa 4EMOHCTPUPYET BbICOKUIA YPOBEHb
cpOpPMMPOBAHHOCTM KOMMETEHUMI, BCECTOPOHHEE, CUCTEMATUYECKOE U IyboKoe 3HaHWe yyebHoro
MaTepuana, cBobOAHO BbIMOHAET MPAKTUYECKME 334aHNA, CBODBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYALLMAX NOBbILLIEHHOW CNOMKHOCTM.

— Ha OLEeHKY «xopowo» (4 6anna) — obyyatoWmMnca 4EMOHCTPUPYET CPEAHWNI YPOBEHD
cpOpPMMPOBAHHOCTM KOMMETEHUMI: OCHOBHbIE 3HAHWA, YMEHUA OCBOEHbI, HO A0MYCKAOTCH
He3HauuTe/IbHble OWNOKKU, HETOYHOCTU, 3aTPYAHEHUA NPU aHAIMTUYECKMX ONepauuax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaLMM.

— Ha OLLEHKY «yAOBAETBOPUTENIbHOY» (3 6anna) — obyyatoWwminca 4eMOHCTPUPYET NOPOroBbIi
YpOBeHb CHOPMUPOBAHHOCTM KOMMNETEHLMI: B XOAE KOHTPO/IbHbIX MEPONPUATUI A0MYCKAIOTCA OLIMGOKM,
NPOSABAAETCA OTCYTCTBUE OTAENbHbIX 3HAHWIA, YMEHWI, HaBbIKOB, 06Yy4YatoWMINCA UCMbITbIBAET
3HauYMTe/IbHbIE 3aTPYAHEHMSA NPU ONEPUPOBAHUM 3HAHUAMM U YMEHUAMM MPU UX NEpPeHOCce Ha HoBble
CUTyaLmK.

— Ha OLLEHKY «HeyAO0BAETBOPUTENIbHO» (2 6anna) — 0byyatoWmMnca 4eMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTUYECKOrO MaTepnana, AOMNYyCKaeT CyLLEeCTBEHHbIE OWMOKM, HE MOXKET NOKa3aTb
WHTENNEKTYa IbHble HAaBbIKM PELEHUA NPOCTbIX 3a4au4.

— Ha OLEHKY «HeyA0BNeTBOpUTENbHOY (1 6ann) — 06ydaloWwminca He MOXKET NOKa3aTb 3HAHMSA Ha
YpOBHE BOCNPOU3BEAEHUA N 06BACHEHUA MHOPMALLMU, HE MOXKET NOKa3aTb UHTENIEKTYa IbHblEe
HaBbIKM pelweHnn NPocTbiX 3a4a4.




