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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 13.03.01 TemmosnepreTuka u TeruioTexHUKa (mpukaz MunoOpHayku Poccum ot
28.02.2018 r. Ne 143)
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTHYECKUX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii E.b. AranuToB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTeTHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. AranuTos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Tojly Ha 3aceaHuu Kapeapbl TerIoTeXHHYECKUX U SHEPTETHIYECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadenpoii E.b. AranuTtoB

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUS JUCHUIUIMHBI  «TemIOTEXHUYECKUN ayauT MPOMBINIICHHBIX
MPEIITPHUSITHIN SIBISIOTCS:

- pa3BuTHE Yy OOy4arouMxcs JUYHOCTHBIX KayecTB, a Takxke (OpMUpPOBaHHE
HEOOXOUMBIX KOMIETCHIIUH B coOTBeTCTBUU C¢ TpeboBanusmMu GI'OC BO mo HampaBiieHHIO
noarotoBku 13.03.01 TemiosHepretuka W  TEIUIOTEXHWKA, MPOGUIL TOATOTOBKH —
OHeproodecneueHne npeaAnpHUsITUH;

- W3y4YEHHE CTPYKTYpbl M MPHUHIMIIOB MOCTPOCHHUS TEIUIODHEPIeTUYECKON CHUCTEMBI
MPOMBINIJICHHOTO  MPEANPHUATUSI, 3aKOHOMEPHOCTEW ¥ XapaKTEPHBIX OCOOCHHOCTEH ee
(GYHKIIMOHUPOBAHUSI, a TaKXKe COCTABICHUE W aHaJU3 JHEPreTUYECKUX M HIKCEePreTHYEeCKHX
0alaHCOB Pa3IMYHOTO HA3HAYCHUS W BHJIA, C IS0 KAYECTBEHHON U KOJMYECTBCHHON OLICHKH
COCTOSTHUS SHEPTreTUYECKOI0 X0341UCTBA U DHEPTOMCIIOIb30BaHUS.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuza TennoTeXHUYeCKUH ayIuT IPOMBILUICHHBIX NPEAIPUATUI BXOAUT B YaCTh
y4eOHOro 1m1aHa GopMupyeMyro yyacTHUKaMu 00pa30BaTebHbIX OTHOIIEHUI 00pa3oBaTeIbHON
IIPOrpaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

TexHonornyeckne YHEProHOCUTEINN IIPETPUATUN

I'mpporasonnHamuka

TemnoBele nBuUraTenn

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

IIpoekTHas neATENIBLHOCTD

DHeprocOepeKeHHNE B TEIJIOIHEPTETHKE U TEIIOTEXHOJIOTHIX

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesyaprare ocBoeHMs JIUCHMIUIMHBL (Moayis) «TermoTexHuUeckudt — ayauT
IPOMBIIUIEHHBIX  MPEeANpHUATHI»  oOywaroumuiicss  JokeH  00j1aaarh  CleIyIOIIUMU
KOMIIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[TK-3 Crocoben k cbopy, 00paboTKe, aHAIM3Y U OOOOIICHUIO PE3yJIbTaTOB dKCIIEPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIONIECH 00JIACTH 3HAHMI

[1K-3.2 [ToaroraBnuBaeT NpemyioAKEHUS 11 COCTABICHHS MUIAHOB U METOIMYECKUX
IpOrpamMm JKCIIEPUMEHTAIBHBIX HCClIeJOBaHUN u pa3paboToK,
MPAKTUYECKUX PEKOMEHJALINI 11O HCTIOJIHEHUIO UX PE3YJIbTaTOB

[TK-3.1 OcymectBisier cO6op, 00pabOTKy, aHaMM3 W O0O0OIIEHHE pEe3yIbTaTOB
SKCIIEPUMEHTOB M UCCIEIOBaHUN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 13,2 akaj. 4acoB:
—aynuropHas — 10 akaj. 4acos;
— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB

— caMocTrosTenbHas pabora — 122,1 akan. 4acos;

— MOJTOTOBKA K dK3aMeHy — 8,7 aka. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas ) =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
g X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S A . p Kon
> 3 © | cCaMOCTOSTENBHOI | yCIIeBaeMOCTH U
JTACIUTUTAHBI N [ .. | KoMIeTeHInH
o & paboThI TIPOMEKYTOYHOMH
n1a6. | mpakr. | €8
Jlexk. . PakT.  =© aTTecTaLu
3aH. 3aH. O &
1. Pasnen 1. TernoTreXHUYECKUI
AyINAT
Brimonnenue
MPAKTHIECKUX
pabort (pemieHue
1.1 TemiorexHuuecKuit 3amad), .
ayIuT  TPOMBIIUICHHOTO peTyCMOTPEHHBI Texyuit IK-3.1
YA P 0,65 0,4/0,411 | 19,1 | "PEAYEMOTPS! KOHTPOITb o
MPEINPHIATHS , OCHOBHBIC X paboueit TIK-3.2
N yCIEBaeMOCTH.
XapaKTePUCTHKH. pOrpamMMOi
JCIUTUINHEL.
ITpunoxenue 1
[MA3Nel].
Brimonnenune
MPAKTHIECKUX
1.2 BHyTpeHHue pabort (perieHue
SHEpropecypcsl U HUX 3ama4), Texymuit
MK-3.1,
ucnosib3oBanue B cucremax| 5 | 0,65 0,45/0,451| 19 | mpemycMOTpeHHBI KOHTPOJIb TK-3.2
TEMJI03HEPrOCHAOKEHUS X paboueii yCIEBAaeMOCTH. '
TII1. MPOrpaMMON.
[Tpunoxenue 1
[MOA3Ne2] .
Brimonnenune
MPAKTHIECKUX
pabort (perieHue
1.3 T3C I 3ama4), .
METaJUTypTU4ecKOro MIPESyCMOTPEHHbI Texyumit MK-3.1
yp 0,65 0,45/0,451] 19 peay pv KOHTPOJIb .
KOMOMHATa C  IOJHBIM X paboueii IK-3.2
N yCHEBAEMOCTH .
TEXHOJIOTHYECKUM ITHKIIOM. porpamMMoin
JTACITATUTAHBL.
[punoxenue 1
[MA3Ne3].




1.4 Temnosoi OGamanc IIIT
ero  Kkilaccupukanus U

CTPYKTYpa.

0,65

0,45/0,451

15

Brinonuenne
IPaKTHIECKUX
pabort (peuieHue
3amay),
IIPELyCMOTPEHHBI
X paboueii
IPOrpaMMOH
JUCLUIUIMHBIL.
IMpunoxenue 1
[MA3Ne4].

Texymmuit
KOHTPOJIb

YCIIeBa€MOCTH.

MK-3.1,
I1K-3.2

1.5 Meromsl cBeneHHA
6anaHcoB roprounx BOP.

0,65

0,45/0,451

12

Brimonnenue
MPAKTHIECKUX
pabort (peuieHue
3amay),
IIPEAyCMOTPEHHBI
X paboueii
MPOrpaMMoit
JIACIMTUINHEL.
[punoxenue 1
[MA3NeS].

Texymuit
KOHTPOJIb

YCIIeBa€MOCTH.

MK-3.1,
I1K-3.2

1.6 Meronsl
0ajaHCcoB
TPOU3BOJICTBEHHOTO TIapa.

CBEICHUS

0,65

0,45/0,4511

10

Brimonnenue
MPaKTHIECKUX
pabort (pemieHue
3a/1a4),
IIPETYyCMOTPEHHBI
X paboueii
MPOrpaMMOit
JUCLUTUTUHBL.
[punoxenne 1
[MA3Ne6].

Texymmuit
KOHTPOJIb

YCIIEBACMOCTH.

IK-3.1,
IK-3.2

1.7 HwuskonoreHIaIbLHbIE
BOP.

0,7

0,45/0,4511

10

Brinonnenue
MPAKTHIECKUX
pabort (pemeHue
3amay),
peTyCMOTPEHHBI
X paboueii
MPOrpaMMOit
JOUCLIUIIINHBI.
[punoxenue 1
[MA3 Ne7]

Texymmuit
KOHTPOJIb

YCIIEBaCMOCTH.

IK-3.1,
IK-3.2

1.8 VTunusanuoHHble
YCTaHOBKH.

0,7

0,45/0,4511

10

Brinonnenue
MIPAKTUYECKUX
pabor (pemeHue
3amay),
NpPEAYCMOTPEHHBI
X paboueit
IIpOrpaMMoi
JTUCLUTUTUHBIL.
[Tpunoxenue 1
[MA3 Ne8].

Texyuui
KOHTPOJIb

yCn€Ba€MOCTH.

IK-3.1,
MK-3.2

1.9 KomriekcHoe
HCIIONIb30BaHUE TOPIOYNX U
TermIoBeiXx BOP.

0,7

0,45/0,451

Brinonnenue
MIPAKTUYECKUX
pabor (pemeHue
3amay),
NpPEAYCMOTPEHHBI
X paboueit
IIpOrpaMMoi
JUCLUTUTUHBIL.
[Tpunoxenue 1

[MJI3N9].

Texymmit
KOHTPOJIb

YCIEBAaCMOCTH.

[K-3.1,
IK-3.2

Wroro no pazneny

4/41

122,1

Uroro 3a cemectp

4/41

1221

OK3aMCH

HToro no gucLuIInHE

4/41

1221

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia penieHus NpeayCMOTPEHHBIX BUIOB Y4eOHOUM paboThl MpU M3YHYEHUU TUCIUILIMHBI
«TenoTeXHNUECKUl ayAUT TPOMBIILICHHBIX NPEANPHUATHI» B KadecTBE OO0pa3oBaTEIbHBIX
TEXHOJIOTMIl HCIHONb3YIOTCA KAaK TPAAULMOHHBIC, TaK U MOJYJIBHO - KOMIIETEHTHOCTHBIE
TCXHOJIOT'UH.

Henstmu 0Opa3oBaTenbHbIX 1 UHGOPMAITMOHHBIX TEXHOJIOTUH SIBIISIOTCS:

- AKTUBU3UPOBAHUC MBINIJICHU A 06yqa}0m1/1xc;1;

- hopMUpOBaHHE UHTEpECA K U3y4aeMOMY MaTepHaly;

- Pa3BUTHUE UHTEIUIEKTA U TBOPUYCCKHUX CIIOCOOHOCTEH 00yUYarOIIIXCSI.

JIeKIMOHHBIN MaTepHall 3aKperuisieTcs Ha JabopaTopHbIX paboTax, rie MpPUMEHseTCS
COBMECTHAsl JEATEIbHOCTh CTYACHTOB B TPYIIE, HAlpaBleHHAs Ha pelieHue oOmien 3aaadyu
MyTeM CJIOXKEHHUS pPe3yibTaTOB WHIUBUAYAIbHON pPaOOThl uieHOB rpymmbl. [ns pazButus u
COBEPIIECHCTBOBAHUS KOMMYHHKATUBHBIX CIIOCOOHOCTEH CTYZICHTOB OpraHU3yHOTCS
MPAKTUYECKHE 3aHATHs B BUJIEC AHUCKYCCHIl, aHamu3a pealbHbIX MPOOJIEMHBIX CUTyalUd U
MEKIUCUUIUTMHAPHBIX CBS3€H W3 PA3MYHBIX OOJAacTel B KOHTEKCTE pelaeMoil 3aaadm.
[lepenaya HEOOXOIMMBIX TEOPETHUECKUX 3HAHUM U (HOpMHUpOBAHHE MPEICTABICHUM MO KypCy
IPOUCXOAUT C MPUMEHEHHEM MYJIbTUMEIUNHHOro oOopynoBaHus. Ha 3aHATHSAX BHenpsioTcs
Takue MH(POPMAIIMOHHBIE TEXHOJIOTHH, KaK UCIOJIb30BaHUE HA 3aHATHUSAX AIIEKTPOHHBIX U3JaHHMA
(uTeHHe JEKIMI C UCHOJIb30BAHUEM CIaW-TIpe3eHTAIMi, JJIEKTPOHHOTO Kypca JEKIHMH,
rpadguueckux OOBEKTOB, BHUIEO- ayauo- MmartepuanoB (uyepe3 HMurepner). CamoctosiTenbHas
paboTa CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITENIbHON MpopaboTKe TEM B IPOLIECCE HAIMCAHUS
pedeparoB, MOATOTOBKH K ITUCKYCCHUSAM, K KOHTPOIBHBIM paboTaM M TECTUPOBAHUIO. OTaIlbl
[IO3HABATEJIbHON JEATEIIbHOCTH CTYJEHTOB IPEIOJAraloT IOCIEA0BaTENIbHO IOCTAaHOBKY
MHTEpECYyIolIed UX MPOoOJIeMbl, BBIIBWKEHHE T'HMIIOTE3 MPHU €€ PEIICHUU, BBHIpAKEHUE PelIeHUs
THUIIOTE3bl HAYYHBIM SA3bIKOM, a TAKXKC pCajiu3alusd INPOJAYyKTa B BUAC Hy6JII/I‘-IHOFO BBICTYILJICHUA,
IoKIaga wuinu mpe3eHTanuu. KoppekTupoBku 00pa3oBaTenbHOro Mpolecca MPOXOIUT C
UCTIOJIb30BaHUE O0PATHOM CBSI3M MEXIY IpernojaBarTeieM 1 00yJaroMMUCs Ha KOHCYIbTALUsAX,
a Tak’Ke [IPU TEKYILEM U IIPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCsl
[TpencraBneHo B mpuioxeHun 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Kaprasues, C. B. CoBpeMeHHbIe ITpo0IIeMbl TEIIIO3HEPTreTHKH | yuebHoe mocobue / 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. - FIMeeTcs eyaTHBIN aHAJIOT.

2. IlportaceBuu, A. M. DHeprocOepekeHHE B CHCTEMax TEMJIOra30CHaOXKeHHUs,
BEHTWJISALUKM ¥ KOHIUIIMOHUPOBAHUS Bo3ayxa : yueO. mocodue / A.M. TlporaceBndy. — MUHCK :
HoBoe 3nanme ; MockBa : UHOPA-M, 2019. — 286 c. : un. — (Beicuiee oOpa3oBaHue:
bakamaBpuar). - ISBN  978-5-16-005515-2. - Tekcr : onextponHbrd. - URL:
https://znanium.com/catalog/product/1013521 — Pexwum goctyma: 1o MmoArnucKe.

0) lonotHuTEIBLHAS JTUTEPaTypa:
1. Aranutos, E. b. DHepreTuka u oxpaHa OKpy>KaroIei cpepl : yaeOHoe mocoodne


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

[ans By30B] / E. b. Aranuros, B. H. Muxaiinosckuii, M. C. CokosioBa ; MarHuTOropckuii roc.
texuudeckuid yH-T uM. I'. Y. HocoBa. - Marautoropck : MI'TY uwm. I'. 1. Hocoga, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1691-3. - 3arm. c¢ Tutyn. o9kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532
661/4032.pdf&view=true

- MakpooOBeKT. - TekcT : 31eKTpoHHBIN. - CBeeHus 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. — (Bsiciiee oOpazoBanue:
bakanaBpuar). - ISBN 978-5-16-003641-0. - Tekcr : onekrponHsri. - URL:
https://znanium.com/cataloa/product/945546 — Pesxum mocTyma: 1o moJmcKe.

B) MeTonuyeckue ykazaHusi:

1. A-H. Yepuos, T.II. CemenoBa, E.b.AranutoB VYnaneHue W30BITKOB TEIUIOTHI W3
MOMEIICHUH BBIYMCIUTEIBHBIX HEHTPOB [Tekct]:Meroauyeckue ykazaHUsi K JIabOpaTOpHOM
pabore/Maruurtoropck: M3n-Bo Maruutoropck. roc. TexH. ya-ta uM. [.J1. Hocosa, 2012. 10 c.

2. T.IlLCemenoBa, H.I'. 3mokazoBa OmpeneneHne Kod(PQPUIUEHTOB MECTHBIX
compoTuBieHuil  Bo3ayxoBoaoB[Tekcr]:Meronndyeckue  ykazaHusi K JabOpaTOpHOM
pabote/Maruurtoropck: M3n-Bo Marautoropck. roc. Texs. yu-ta uM. [.J1. Hocosa, 2014 — 6 c.

3. T.Il.CemenoBa, M.C KabnykoBa McopiTaHHEe aBTOHOMHOTO KOHIUIIMOHEpA

[Tekct]:Metoanueckue ykasanusi MarHutoropck, M3a-Bo MarHUTOropeK. roc. TEXH. YH-Ta UM.
I''". Hocosa, 2015 -6 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Windows 7

Professional (st J-1227-18 ot 08.10.2018 11.10.2021

KJI4CCOB)

7Zip CBOOOJIHO  PACIPOCTPAHIEMOE 0EeCCpPOUYHO

MS Office Project

Prof 2007 (s J-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

ABC Pascal CBOOOIHO  PAcCHpOCTpaHSIEMOe 06eccpoyHO

MS Windows 10

Professional (s [[-1227-18 ot 08.10.2018 11.10.2021

KJ1aCCOB)

Linux Calculate CBOOOJIHO  PacCIpOCTPaHIEMOE 0eccpoyHO

FAR Manager CBOOOJHO  PacCIpOCTpaHSIEMOe 6eccpoyHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanne xypca Cchlka

DinexkTpoHHas Oa3za IIEpHOAMUYECKMX wu3maHuii East A .

View ﬁ]formation Serviges, 000 «MBUC» https://dlib.eastview.com/

HanmonanbHas nH(GOPMaIIMOHHO-aHAIUTHYECKAast URL:

cucreMa —  Poccuiickuii  MHAEKC ~ HAY4HOIO al; . .

wriposans (PUHLY) https://elibrary.ru/project_risc.asp



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

[Touckosas cuctema Akaaemust Google (Google
Scholar)

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

Wudopmannonnas cucremMa - EnuHOe OKHO
JI0CTYyIa K MHGOPMAIMOHHBIM pecypcaM

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

Poccuiickas ['ocymapcTtBeHHass OuOIMOTEKA.
Karanoru

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

DneKTpoHHbIE pecypcbl onbmuoteku MI'TY um.
I'.1. HocoBa

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

YHuBepcuterckas HWH(GOPMAIMOHHAS CHUCTEMa
POCCHA

https://uisrussia.msu.ru

MexnyHapogHast HAyKOMETPHUECKast
pedepaTHBHAs M ITOJHOTEKCTOBAst 0a3a JaHHBIX
HayyHbIx u3ganu «Web of science»

http://webofscience.com

MexyHnapoiHas pedepatuBHas u
MOJIHOTEKCTOBAsl _ CIpaBoyHasi 0a3a JaHHBIX

http://scopus.com

MG)K,I[}IHapo,I[Ha}I Oasza ITOJTHOTEKCTOBBIX
»KypHaioB Springer Journals

http://link.springer.com/

MexnyHaponHas KOJIJIEKIUA HAaYYHBIX
IIPOTOKOJIOB IO PA3JIMYHBIM OTPACISIM 3HAHUU

http://www.springerprotocols.com/

MexayHaponHas 0a3a Hay4YHbIX MaTEpUAIIOB B
o0sacTy  (U3WYSCKUX HAYK M HHXHHUPHUHTA

http://materials.springer.com/

Mexaynapoanasi 6a3a CripaBOYHbBIX HU3JJaHUH TI0
BCeM oTpacisaM 3Hanui SpringerReference

http://www.springer.com/references

MexnayHapoaHas pedepartuBHas 0a3a JaHHBIX
MO0 YWCTOW M TPUKIATHON  MaTeMaTHKE

http://zbmath.org/

MexayHapoiHas pedeparuBHas u
MOJTHOTEKCTOBAsE CHpaBOYHas 0a3a JIaHHBIX
Hay4HbIX W3ganuii «Springer Naturey

https://www.nature.com/siteindex

ApxuB Hay4dHbIX JXypHaioB «HanuoHanbHbIN
AJIEKTPOHHO-MH(POPMALTMOHHBIN KOHLOPLIUYM»
(HITI HOMKOH)

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

denepanbHOE TrOCYyJapCTBEHHOE OHOKETHOE
yUpExKICHUE «DenepanbHbIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTU

URL: http://www1.fips.ru/

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




YyeOHast ayauTopusi Ui TPOBEICHUS JICKIMOHHBIX U TPAKTHYECKUX 3aHSATUI
CEMHMHAPCKOTO THIA, TPYIMIIOBBIX M HHIMBHIYaJbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOIS U
IIPOMEKYTOYHOM aTTECTALMHU:

- MyJbTUMEIUIHOE O0OpyZOBaHHE, CHCTEMa aBTOMATUYECKOTO 3allITOPUBAHHS C
HKPAHOM, JIOCKA.

VYdeOHas 1abopaTopusi-ayIUTOPHsI JJIsl TMPOBEACHUS J1a0OPATOPHBIX, MPAKTUYECKUX U
JICKIIMOHHBIX 3aHSATUNA CEMHHAPCKOTO THIA, TPYMIIOBBIX W HHIWBUIYaTbHBIX KOHCYJIBTAIUH,
TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTECTALINU:

- JIOCKa, MeJI.

Y4eOHbIe ayJUTOPUH , TOMEUICHHUS JUTSI CAMOCTOSITEIILHON pab0ThI 00yUYarOIIUXCSL:

- mepcoHanbHbie KommbloTepbl ¢ maketom MS Office, Boixomom B MHTepHeT u ¢
JOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEIy YHUBEPCHTETA

[Tomemenne Ui XpaHeHUsT W OPOPHIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
000pyI0BaHUS:

- CTeJUTaXH, CeUPBI U1 XpaHeHUs y4eOHOro 000pyI0BaHNUs, HHCTPYMEHTHI JJIsi pEMOHTA
71a00paTOPHOTO 00OPYAOBAHUS.



IIpunoxenuel

6 YueOHO-MeTOoaHUYeCKOe o0ecnedeHne CaMOCTOATEIbHOI padoThl CTY/IeHTOB
OrneHOYHBIE CPEACTBA I TEKYIEro KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTECTAI[UH 110
UTOTaM OCBOCHHS IUCUUIUIMHBI.

IIpumepHbie MHAMBUAYAJbHBIE JoMamnHue 3aaanus (U13)

1. Tennosnepeemuueckas cucmema npoOMblULIEHHO20 NPEONPUATNUS U ee XAPAKIMePUCMUKA
OO0m1as xapaKTepUCTUKA TEIJIOIHEPreTHIEeCKOM 1 3HeprorexHoorudeckoit cucreM (TOC u 3TC)
poMbIUIeHHbIX npeanpustuil (I111).

3nauenne TOC IIIT myst 3¢ HEeKTUBHOTO UCIIONB30BAaHUS TOIUIMBHO-YHEPTETHIECKUX PECYPCOB
(TOP), ux xnaccupukamms.

Parmmonansuoe noctpoenue TOC I1I1, kak oauH U3 MyTel SKOHOMUU SHEPrOPECYPCOB.

TOC III na npumepe METAILTYPru4ecKoro KOMOMHATA C TOJHBIM TEXHOJIOTUYECKUM LIMKIIOM.
3agava ontuMmanbHoro noctpoenus TOC I1I1.

TormBHBIHA 6aaHC peaTbHOr0 METATYPTUYeCKOro KoMOnHaTa.

[TprunHBI OONBUIMX 3HAYSHHUH PACXOA0B TOILTMBA HA BBITYCK €IUHULIBI MPOTYKIIUU
MPOMBIIIUICHHBIMH TPEIIPUATHIMHU.

ITytn sxoHOMUM TOP.

2. BHympennue snepeopecypcsbl u ux UCnoib308anue 8 cucmemax meniodnepocuabcenus 111
Peanbuble rpaduku BbIXOAA U OTPEOICHUS JHEPTOPECYPCOB U UX yUeT.

[TonsiTve BHYTpeHHHUX dHEpreTuyeckux pecypcon (BOP) I1I1.

OcoOenHoctu ucnonp3oBanus BOP, ux sHepretnyeckuii moTeHIUAI.

["oproune u TemI0BbIE BHYTPEHHUE SHEPTOPECYPCHI.

Mertoabl onpeieseHusl BEIUYMHBI BbIX0/1a TOPIOYUX U TEIUIOBbIX BOP.

DHeprerudeckas 3PPEeKTUBHOCTH HCIIONb30Banus BOP.

OcoOeHHOCTH OmpeieNieHns] YdKOHOMUU TOILINBA, IPU MCIIOIb30BaHUU roprounx BOP.
Onpenenenre S)KOHOMUY TOIIMBA IIPY UCIOJIb30BaHUU TEIIOBBIX BOP.

DOxoHomuueckas 3pPpeKTUBHOCTH UCTONb30BaHus BOP.

Buyrpennue snepreruueckue pecypebl u TOC I1I1.

3. TOC I memannypeuuecko20 KOMOUHAMA C NOJHbIM MEXHOI02UYeCKUM UUKTOM
CtpyKTypa TEII09HEPreTHYECKON U SHEPTOTEXHOJIOTUYECKOM cucTeM KOMOMHATA.
DHepreTu4eckue XapakTepPUCTUKNA OCHOBHBIX TPOU3BOJICTB (KOKCOXHMMHUECKOE,
arJioMepalMoHHOE, TOMEHHOE, CTaJeIIaBUIIbHOE, IIPOKATHOE).

4. Tennosoti banranc 1111 eco knaccuguxayus u cmpykmypa

[TpuHUIMIIBI COCTaBIEHMSI TEIJIOBOTO OaaHca.

CtpyKTypa TerioBoro 6anaHca npeAnpusTUi, €ro BUIBI.

TennoBoii 6anaHc MOTpeOUTENEH TETIIOTHI.

[TapoBoii 1 KOHJEHCATHBIN OaNaHChl TPEATPUATHS.

TenuoBoii 6ananc npeanpusTUs ¢ COOCTBEHHOM KOTEJIbHOM.

Pacxozpl TEMIOTHI HA TEXHOJIOTHYECKUE HYXK/IbI, OTOIJIEHUE, BEHTUIISILIUIO U CUCTEMY TOPSIYEro
BO/IOCHA0KEHUSI.

Y nenbHbIe HOPMBI TETIOTHI Ha BHIPAOOTKY OTAEIBHBIX BUAOB MPOIYKIIMH, BIUSTHUE OCHOBHBIX
(dhakTopoB.

TonmUBHO-PHEPTreTUIECKHUI U MaTepUaIbHBIA OATaHCHI OT/IETHHBIX POU3BOJICTB
METaJITypruuecKoro KOMOMHATA C MOJTHBIM TEXHOJIOTMYECKUM UKIOM U KOMOMHATA B LIEJIOM.
OcHOBHBIE IOHATHS YKCEPreTUUECKOIO aHAJIN3A.

CocraBieHue sKcepreTuiiaeckoro danaHca.

[TpuMepsl cocTaBlIEHUS YIKCEPTETHIECKOTO OalaHCa HEKOTOPBIX OCHOBHBIX ITPOU3BOJICTB
MeTaJITypruueckoro KoMOMHara.

5. Memooul ceedenus banancog 2oprouux BOP
Oco0eHHOCTH UCTIONb30BaHMs roprounx BOP.
Metonsl cBefieHus OanancoB roprounx BOP u cHukeHus ux norepsb.




Bydepubie norpedutenu roprounx BOP.
Mertoabl HCHOIB30BaHUS IEPUOIUUECKUX BBIXOJI0B TOPIOYHX Ta30B.
KoHcTpykius u 0co6eHHOCTH paboThl aKKyMYJIITOPOB Ta3a (ra3rojbIepoB).
CxeMbl UCIT0JIb30BaHMsI IEPUOINYECKHUX BBIXO/I0B FOPIOYMX Ta30B C IPUMEHEHUEM
AKKyMYJIATOPOB TEIUIOTHI.
6. MemoOui ceedenus barancos NPou38oOCH8eHH020 Napa
[TpryrHbI BO3HUKHOBEHHUS Ae0alaHCOB Tapa.
Mertozabl cBefieHHs 6aaHCOB MPOU3BOJCTBEHHOIO Mapa.
Hcnonp3oBanue 3aBoackoi TOL B kauecTBe 3B€HA, 3aMbIKaIOIIEro OalaHC IPOU3BOJCTBEHHOIO
napa 1o 3aBojy.
AKKyMYJISTOPBI IIapa.
BeipaBHUBaHME NapONPONU3BOAUTENBHOCTH YTHIIN3ALMOHHBIX YCTAHOBOK 3a CUET UCIIOJIb30BaHUS
MIOATOIIKH C PELUPKYIISILUEH Ta30B.
[TukoBble MapoBble KOTJIBL.
Hcnonp3oBanne U30bITKOB Napa YTHIU3AUOHHBIX YCTAHOBOK, B TOM YHUCIIE JIJISl BRIPAOOTKU
3JIEKTPOIHEPI UH.
7. Huzkonomenyuanohvie BOP
Huskonorenuuansueie BOP, onpenenenune u knaccudukanus.
[ToBbilIeHNE JaBIeHMS M1apa B TypOOKOMIIpeccopax.
Ce30oHHOE HCII0Ib30BaHKUE (PU3NUYECKOH TEIUIOTHI ra30B ¢ HU3KOM TeMrepaTypoil.
CxeMbl UCI0JIb30BAHUS TEIUIOTHI OXJIAKACHHUS KOHCTPYKTUBHBIX 3JIEMEHTOB TEXHOJIOIMUECKUX
arperaTos.
Hcnonp30Banne HU3KOMOTEHIIMATBHBIX BOP B BEHTHIIAIIMOHHBIX CXeMax MPOMBIIUICHHBIX
NPEANPUATHIA.
8. Ymunusayuonnvie ycmanosku
YTunuzanuoHHble ycTaHOBKH (YY) B s3HEprocucTeMe MpOMbILIIIEHHOTO IPEANPHUITHS.
OO6mras xapakrepuctuka YY.
OntumanbHOe pacnpenenenue roprounx BOP.
Hcnonp30BaHne N30BITOUHOTO J1aBJICHUS Ta30B U )KUJKOCTEH.
VY Tunu3aloHHbIE YCTaHOBKH, HcTiob3ytomye BOP B Buje ¢pu3ndeckoit TemioTsl ra3os, ropsuen
NPOAYKIMH, OXJIaKICHUS 3JIEMEHTOB KOHCTPYKLIUH arperaTtoB  T.1.
Bei0op mapameTpoB napa yTHIIN3alMOHHBIX YCTaHOBOK.
CxeMbl yCTaHOBKH KOTJa-yTHJIM3aTOpa B ra30BOM TPaKTE TEXHOJIOTUYECKOT0 arperara.
9. Komnnexcroe ucnonb3oeanue 20piouux u meniogulx BOP
KommiekcHoe ucnosp30BaHuE roprounx U TeroBbix BOP, a Takke 30bITOUHOTO 1aBiIeHUS ra3a
Ha MpUMepe JOMEHHOTO IIPOU3BOCTBA.
CxeMbl MPUMEHEHHUS Fa30BBIX YTHIIM3AIMOHHBIX OECKOMITPECCOPHBIX TYpPOUH U UX OCOOEHHOCTH.
Hcnonp30BaHue TEMIIOTHI JOMEHHOTO ra3a, yXOISAIIMX I'a30B JOMEHHBIX
BO3AyXONOAOTPEBATEIIEH,
Mcnonb30BaHue TEIUIOTHI apa CUCTEMbI HCIAPUTENILHOTO OXJIAX/IEHHUS U TeIia JIOMEHHOTO
IJI1aKa.

IIpumepHubie TeMmbl npakTudeckux 3ansatuii (IITI3)

1. PacueTsl N0 OIpeesIeHUI0 BBIXO/a TEIIOBBIX U roprounx BOP u ux sHeprerrueckoro
MOTEHIMAIIA.

2. OmnpezneneHre Y)KOHOMHHM TOIUIMBA, TIPU MCIIONIb30BaHus roprounx BOP. Pacuer crenenn
CYXOCTH M SHTAJIBIIMH BJIAKHOTO 1apa, MOJy4aeMOoro Ha yTHIN3aMOHHBIX YCTAHOBKAX C
UCIIOJIb30BaHUEM OalaHCOBBIX YPaBHEHUI.

3. Ompenenenre SKOHOMHH TOILINBA, TTPH HUCIIOIH30BaHUH TETUTOBBIX BOP 1151 ciryyaeB Haymaust
Ha 3aBOJi¢ KOTeIbHBIX 1 TOII,

4. PacueTsl apaMeTpoB Mapa YTUIM3ALUOHHBIX YCTaHOBOK. BrIOOp oNTHMaNbHBIX MapaMeTpoB
napa Ipy yTHIN3aluy TerioBbix BOP.



Pacuer mapameTpoB TOMEHHOTO ra3a 3a ra30BOM yTUIU3AIMOHHON OECKOMITPECCOPHOU
TypOMHOMN U €€ MOIIHOCTH NP PACHIMPEHUHU HACHIIIEHHOTO TOMEHHOIO rasa.

Pacuer TennoBoro 0anaHca JOMEHHBIX BO3/yXOHArpeBareseu.

TemnoBoii pacueT NapoBOro aKKyMyJssiTopa ¢ ONpeeIeHeM aKKyMYJIUpYoIen
CHOCOOHOCTH, €r0 BOJSHOTO i T€OMETPHIECKOr0 00bema.

Onpenenenre Y>KOHOMUHU TOTLJIMBA 32 CUET MOBBIIICHUSI JaBJICHUS I1apa HU3KUX ITapaMeTPOB B
KOMIIPECCOpax.

Pacuer TeroBoro 0ajganca JTOMEHHOTO IPOU3BOCTBA.



a) [Inanupyembie pe3yabTaThl 00yUEHHUS U OLIEHOYHBIC CPEJICTBA JJIs TPOBEICHUS POMEKYTOUHOM aTTECTAIINHN:

7 OnleHOYHbBIE CPEICTBA MPOBEAEeHNs POMEKYTOUYHOM aTTecTanum (3K3aMeHa)

[Tpunoxenue 2

Koo Hnouxamop
00CMUICEeHUsA Oyenounvle cpedcmsa
uHoukamopa
KOMnemeHyuu

IMK-3 - Cnocoben k coopy, o0padoTKe, aHAJIU3Y H 0000LIEHHIO Pe3YJILTATOB IKCHEPHMEHTOB U HCCJIeI0BAHMII B COOTBETCTBYIOIIEH 00J1acTH

COCTAaBJICHMS IIJIAHOB U
METOAUYECKUX
nporpamm
AKCIEPUMEHTAIIbHBIX
HCCIIeJOBAHUI n
pa3paboToK,

Hp AKTHYCCKUX
PEKOMEH Tl 1o
HUCIIOJTHCHHU IO nux
pe3yJIbTaToOB

100x23 M, BeicoTa 10 M. CTpouTENBHCTBO

[PEKOHCTPYKIIUH B COOTBETCTBUU CO

[OJIOM,  pacHoJIOKEHHOM Ha rpyHTe. IlokpbiTHe 37aHUA
Kenne300eToHHy0 TuTy TommuHo 200 mm. CBerompo3pauHble 3amoiHeHHsl (OKHA), miuomaabio 420 M,
BBITIOJIHEHBI B MEpeIyieTax M3 allOMHUHHUEBBIX CIUIaBOB C OJIHOKAMEPHBIMU CTEKJIONakeTamu. Pa3mepsl 31aHusy
1exa OTHOCUTCs K 3acTporike 10 2000 r.

SHAHUH
IK-3.1 OcymectBisier  coop, Memoowi uzmepernust pacxo008 Hcuokocmelu u 2a308, yMeHue npedcmasums pe3yibmamsl UsmepeHull 6
00paboTKy, aHamu3 u epaguyeckom guoe, oyeHums nO2PeuHOCmU UsMepeHUlL:
00001meHune 1.Kak nonp30BaThCs yabTPa3ByKOBBIM JATYMKOM pacxoja?
pe3yIbTaToB 2.Korna MO>KHO HCITOJTb30BaTh BUXPEBBIC JATYUKH pacxoaa?
IKCIIEPUMEHTOB u 3.Korna ucnone3yroTcsi TaXOMETpUUYECKUE TaTYHKHU pacxoa?
UCCIIeTOBaHUH 4.Ilepeuncnute TpeOOBAaHUS K UCIOIB30BAHUIO TEIIOCUETYMKOB.
5.Kakue TpeboBaHus 1O TOYHOCTH NMPEABABIAIOTCA K 3aMepaM TeMIIepaTyphl TEIIOHOCUTENS
6. Kakue TpeboBaHus IO TOUHOCTH MPEABABISIOTCS K 3aMepaM JIaBIeHUS TeTNTIOHOCUTEIS
I1K-3.2 [ToaroraBnuBaer Ilpakmuueckue 3a0anusi:
MPEJI0KEHUS JUISt KoHcTpykTHBHAsE cxeMa 3/aHus II€Xa BBIMIOJIHEHA W3 NUIAKOOETOHHBIX 0JIOKOB TonmuHoN 400 MM u

(xkpbIlia), mpeacraBisieT co00N MOHOIUTHYIO

Paccuurate Temionorepu depe3 OrpakJarolye MOBEPXHOCTH II€Xa, MPEUIOKNUTh PEKOMEHJAUU M0 HX
CHullI 23.
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0) Ilopsaiok MpoBeaeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUHU OLleHNBAHUS.
Kputepuu onieHkH (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIETEHIIUSIMHU U TUIAHUPYEMBIMH PE3yJIbTaTaMu O0yUYeHUs):

[IpomexyTrouHas arrecTanus 10 AUCUUIIINHE «TerIoTeXHUYECKUH ayIuT MPOMBIIIIEHHBIX MPEANPUITHID) BKIIIOYAET TEOPETUUECKHE BOIIPOCHI,
MO3BOJISIIOIINE OLICHUTHh YPOBEHb YCBOEHUS OOYUYaIOIIMMUCS 3HAHUH, MPU YCIOBHH BBIOJHEHUS TEKYIIUX MPAKTUYECKUX 3aJaHUM, BBISBISIOMIMX
cTeneHb chopMHUPOBAaHHOCTH YMEHUH U BIIaICHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

Iloka3aTeu M KpUTEPUH OLICHMBAHUSA IK3aMeHA:

— Ha OIEHKY «OTJHYHO» (5 0aJIoB) — O00yYaromuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb COPMUPOBAHHOCTH KOMIICTCHIIUN, BCECTOPOHHEE,
CUCTeMAaTHYeCcKOe U TTy00KOe 3HaHHEe Y4eOHOro MaTepuraia, CBOOOIHO BBIMOIHAET IPAKTHUECKUE 3a/1aHUs, CBOOOTHO ONIEPUPYET 3HAHUSIMU, YMEHUSIMH,
IIPUMEHSIET UX B CUTYalUSIX NOBBILIEHHOMN CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 6anna) — oOyyaroluics 1eMOHCTPUPYET CpeIHUI YpOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMN: OCHOBHBIE 3HAHMSI,
YMEHHMSI OCBOEHBI, HO JIOIYCKalOTCA HE3HAUUTEIbHbIE OIUMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU aHAIUTUYECKUX OINepalusiX, IEpEHOCe 3HaHUN U YMEHUHN
Ha HOBbIE, HECTAHIaPTHBIE CUTYaLUU.

— Ha OIICHKY «yJA0BJIETBOPUTEJIBHO» (3 Oaina) — 00yJaronuiics AeMOHCTPUPYET MOPOTOBEI YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHITHIA: B X0/I€
KOHTPOJBbHBIX MEPOMPHUITHI JAOMYCKAIOTCS OMMUOKU, MPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHWUW, YMEHHI, HAaBBIKOB, OOYUYaIOIIUICS HCIIBITHIBACT
3HAYUTEINIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMU U YMEHUSIMU IIPU UX NEPEHOCE HAa HOBBIE CUTYAllUH.

— Ha OLEHKY «HeYyAOBJETBOPUTEJBbHO» (2 Oamia) — oOydarouuiics AeMOHCTpUpYyeT 3HaHusA He Oosee 20% TeopeTHUEcKOro marepuana,
JIOTTYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET NIOKa3aTh MHTEJUIEKTYalbHbIE HABBIKYM PEIICHUS MTPOCTHIX 3ajau.

— Ha OIICHKY «HeydO0BJIeTBOPUTeabHO» (1 Oamn) — oOyyaromuiicss He MOKET MOKa3aTh 3HAHHUS Ha YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS
nH(pOpMalIMU, HE MOXKET MTOKA3aTh MHTEJUIEKTyalIbHble HABBIKU PELIEHMsI IPOCTHIX 3a/1a4.



