MUHHCTEPCTBO HAayKH M BhIciuero obpasopanus Poccuiickoii @enepanuu
HuKHEKaMCKHI XUMUKO-TEXHOIOTHYECKHH HHCTHTYT ((huaman)
(erepaibHOro rocyJapCTBEHHOTrO G10KETHOTO 00pa30BaTeIbHOrO YUPEKICHHS
BBICIIEr0 0Opa30BaHHs

«Ka3aHcKuil HaMOHAIBHBINA KCCIIeI0BATEIbCKUM TEXHONOIHYECKUI YHUBEPCUTET)
(HXTHU ®I'bOY BO «KHUTVY»)

/. IR
‘W YTBEPXKJIAIO
[OKYMEHT NOAMMCAH 3 {}S' = : ; ““._"
SMIEKTPOHHOV MOAMACHIO : ,‘ OrECY 80 o 3aM3cTI/ITeIII> JIPEKTOpa 110 VP
O, ) nu Hugoposs
NG rEr R

PABOYAS NMPOIPAMMA

[To mucuumuune: 51.B.11 «3DHeprocOepexeHre U SJHEProMEeHEDKMEHT
Hanpasnenue noarorosku 13.03.01 «TeniosHepreTuka U TEIIOTEXHAKA
IIpoduis MoAroToBKU: «JHeproodecneyeHue NpeAnpHsTHI

KBanu¢ukanus (CTeneHb) BoIyCKHUKA OakaiaBp

®opma o0ydeHus - ouHas

dakynbTeT — HHHOPMALKMOHHBIX TEXHOJIOTHM

Kadenpa - paspaboruank paboueii mporpaMMbl: DIEKTPOTEXHUKH ¥ dHeproobecreye-
HHUS MPEANPUATHI

3aveTnble
HaumenoBanue 3aHATHHA Yacsl

eXHHHIbI
Jlekuuu 18 0:5
[Tpak. 3aHsATHS 36 1
JlaGopaTopHele 3aHATHS é -
KOHTpOJIb CaMOCTOATENBHBIX paboT 9 0,25
CPC 54 155
dopma aTTecTaumu DK3aMeH .
(4acel Ha KOHTPOJIb) (27) 0,73
Bcero yacos 144 4

Huxuexkamck — 2022 r.



Pa6ouasi mporpamMma cocTaBlieHa ¢ y4eToM Tpebosanuii PenepaabHOro rocy1apcTBeH-
HOTO 0Gpa30BaTEILHOrO CTaHAApTa BhicHIero obpazosanus (Ne143 28.02.18 r.) o Ha-
npasyerno 13.03.01 «TennosHepreTuka ¥ TEMJIOTEXHUKA) Ha OCHOBAHUU yuebHOro
nnana Habopa obyqaromuxcs 2022 r.

Pa3paboTuuk nporpamMmai:

2B
s =4 g
L%V

JlonieHT I"aspuiios E.H.
(IO/DKHOCTD) (noanuces) / (®.1.0)

PaGouas mporpaMMa paccMOTpeHa i 000peHa Ha 3ace/laHMH BB CKaIomIeH Kadeaps

DTIOII, nporokon Ne 8 or 21.04. 2022 .
/)

3aB. kadeapoii v ‘ E.B. Tymaesa
(roAfMuce) (®HU.0).




BBEJAEHMUWE

JucnunanHa « QHeprocOepekeHrue U SHEProMEeHEDKMEHT)» OTHOCHTCS K 6a30BOi 4acTH
muctumina OOIT BO 6akanaBpuara.

B mocnegHue ropl BONPOCH YHEProcOEpeKEHU U SFHEPTOUCIIONB30BaHUS HA MTPOMBIIIICHHBIX
MPEANPUATHAX TPHOOPEIIN aKTyaJIbHOE 3HAYEHHE B CBS3U C BBICOKOH CTOMMOCTBIO Ma3yTa, IPUPOIHO-
ro ra3a ¥ TBEPAOIro TOILIMBA, IMTOATOMY JODKHBI pa3padaThIBaThCS W PEATM30BBIBATHCS MEPOIPHUSATHS
110 COKPAIICHUIO PACXOI0B TOIUIMBA M TEIUIOTHI Ha JACHCTBYIOIIIEM U BHOBb MPOEKTUPYEMOM SHEPIeTH-
YECKOM U TEXHOJOTHMYECKOM OOOPYIOBAaHUHU C IEIbI0 00CCIICUCHHS KOHKYPEHTOCITIOCOOHOCTH BBIITYC-
KaeMOU MPOTYKIIUH.

B TexHomornueckoil cxeme MpPOM3BOJICTBA PA3JIMYHBIX MATEPUATIOB B KaueCTBE DHEPrOHOCHUTE-
JIeH TIPUMEHSIOTCSI SJICSKTPUYECKas SHEPTHs, TeIUIOBask YHEPTUS B BHUJIC TIapa, TOPSYEi BOJBI, CKATOTO
BO3JIyXa, 3aTpaThl KOTOPBIX OKAa3bIBAIOT CYIIECTBEHHOE BIMSHHE HAa CEOCCTOMMOCTH BBITYCKAEMOM
MIPOIYKIIAH.

Hcxons u3 atoro, mpennpusatus HepTeXuMUH U HedTenepepaOOTKH OCHAIIAIOTCS dHEpPreTHYC-
CKHM 000py/I0BaHKEM OOJIBIIION MOIITHOCTH.

DHeprocbepexxeHue npenycMarpuBaet 3h(HeKTUBHOE TPUMEHEHHE OPTaHMYECKUX OTXOJ0B pas-
JMYHBIX MPOU3BOJACTB ISl TIOJYYECHHSI TEIJIOTHI M 3JIEKTPUYECKON SHEPTUH, a TAaK)Ke UCIOIb30BAHU
BTOPUYHBIX PHEPIETUUECKUX PECYPCOB: TOPsiUE BOJBI, TEILIOTH 0TpabOTaBIIeH MapOBO3IYIIHON cMe-
CH, TEIJIOThI MaTEPHAJIOB U IPYTUX UCTOYHHKOB.

JlanHast TUCIUIUIMHA HW3Yy4aeTcsl Ha YeTBEPTOM Kypce cTylaeHTamu oOyuaroniuxcs Ha ocHoBe OI1
BO no nanpasnenuto noarotoBku — 13.03.01 — «TemnosHepreTrka U TEIIIOTEXHUKA» MO MPOQPHIIIO
MOATOTOBKH «DHEProodecreueHrue mpeanpusITHD.

B cootBercTBuM ¢ yueOHbIM Tu1anoM Hampasienus 13.03.01 nucruruinaa u3ydaeTcsi CTyIeHTaMH
B 00s13aTenbHOM nopsiike. MHAeKe AMCHUITUHE 10 yueOHoMy many b 1. B.11.

1. IEJIM OCBOEHUA JUCIHUIIJINHBI
1.1. O6beKT H3y4eHus

Temnosneprernueckoe o6opyaosanue TOLI, TEMIOBBIX ceTel, KOTENbHBIX; TEMJIOUCIIONb3YIOIIEe
TEXHOJIOTHYECKOe 000py10BaHNE HEPTEXUMUUECKUX U HedTenepepadaThIBAIOIINX IPEATPUITHIA.

1.2. llesin ocBOEHMsI JUCHUININHDI:

® TBOpPYECKUM aHAIHM3 M 00001IeHNEe HHPOPMAIIUIO B 00JIACTH YHEPTOCOEPEIKEHUS B UCTOUYHUKAX
TETUIOTHI M B CHCTEMaX €€ pacIpe/iesieHus; Ha HeprexuMuiecknx 1 HedrenepepadaThIBarOIINX
npeanpusTHsaX; Ha oobekTax KKX;

"  {3Yy4YEeHHE HAyYHO-TEXHHYECKON MH(OpMalu B 00JaCTH SHEProcOepeKeHNs;

"  WU3y4eHHE OTEUECTBEHHOTO W 3apyOeKHOTO OIBITA IO MPHUMEHEHHUIO YHEProcOeperarnmx TeX-
HOJIOTHIA,

"  HAYYUTHCS AHAJIM3UPOBATh MCXOJHBIC JAHHBIC JUIA OIEHKH TOTEHIIMAla YHEProcOepekeHUs
pa3IMYHBIX OOBEKTOB MPOMBIIUIEHHOCTH C HCIOJIb30BAaHUEM HOPMATHBHOW JOKYMEHTALIUU H
COBPEMEHHBIX METOJIOB MOUCKa U 00paboTKK nHGOpMaIuy;

"  HAYYUTHCS BBINIOJHITH PAacYeThl B OOJIACTH DHEPro- M PECypcocOepekeHUs] ¢ y4eTOM DKO3a-
HIUTHBIX MEPOTIPUATHIA U TPEJICTABIATH PE3YIIBTATHl Pa0OTHI B COOTBETCTBUH C MPUHITHIMH Ha
NPEINPUATHIX CTaHIAPTAMHU.



2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BO

Juctumuimaa « QHeprocOepekeHNe U YHEPrOMEHEIDKMEHTY» OTHOCHUTCS K 0a30BOil dacTH
Bb1.B. mpodeccuonansroro mukina aucuuiind OOIT BO, ciyxuT 0oOMIETEXHUYECKOW MOATOTOBKOM
CTYZICHTOB U CO3/3ET TEOPETUUECKYIO, MPAKTHUECKYIO U MPHUKIAIHYIO 0a3y JUIsl U3y4eHUs JUCLIUIUINH,
CBSI3aHHBIX C KOHTPOJIEM, YIPABJICHUEM, MOHUTOPUHTOM M aBTOMAaTH3aIMel TEXHOJOTHYECKUX IPO-
IIECCOB HE(PTEeXMMHUYECKUX U HedTenepepadaTeiBaonmx npeanpusatuil. Jucuumimaa Gopmupyer y
OakanaBpoB HaOOp 3HAHUI, YMEHHIA, HABBIKOB U KOMIETEHIIMH, HEOOXOAUMBIX IS BBIMIOJIHEHUS pac-
YETHO-TIPOEKTHOW M MPOEKTHO-KOHCTPYKTOPCKOW; Hay4YHO-HUCCIICAOBATENBCKOM; OpraHu3alMuOHHO-
YIIPaBIEHYECKOM; TPOU3BOACTBEHHO-TEXHOJIOTHUECKON BUIOB ACATEIbHOCTH.

2.1 llpenmecTByOIME JUCHUIIIIMHBI

JIst yCIEImHOro OCBOSHHSI TUCIUIUTHHB « QHEProcOepekeHNEe W IHEPTOMEHEKMEHT») 0a-
KanmaBp mo HampapiieHHuto moaroToBku 13.03.01 «TemosHepreTHka W TEIUIOTEXHUKA» JIOJDKEH
OCBOMTH Marepual mpenmecTByomux aucuumiand: b1.0.16 - uHQOpMAIMOHHBIE TEXHOJIOTHH;
b1.0.18: umxenepnas u komnerotepHas rpaduka; 51.0.22 - texanueckas repmoauaamuka; b1.0.23 —
terto u MmaccooomeH; b1.0.24 — ocHoBbI Tpancdopmarun Teriots; b1.B.05 — koTenbHbIe yCTaHOBKA
u naporenepatopsl; b1. B. 06 — naraerarenu u temnossie npurarenu; b1. B. 07 — ucToO4HUKYN TENIOTHI
U TCIUIOCHA0XKCHHE.

2.2. Mocaenyomue TUCHUTITAHBI

Jucuumnnzaa «HeprocOepekeHNue U SHEPrOMEHEDKMEHT»  HM3Yy4aeTcsl [0ce OCBOSHUS OC-
HOBHBIX MPEIIIECTBYIONIMX TUCIUIUINH MPO(ECCHOHANBHOTO IIMKJIA U NapauIeIbHO C HEKOTOPBIMH
npodecCHOHaIbHBIMU JUCLIUILUTMHAMYI B TIOCIIEHEM CEMECTPE M 3HAHUS, IOIyYCHHBIC MIPH H3yUe-
HUM JUCUUIUIMHBI MOTYT OBITh HCIIOJI30BaHBl B PAacUETHO-IPOCKTHOW M IMPOEKTHO-
KOHCTPYKTOPCKOH paboTe, MPOU3BOJICTBEHHO-TEXHOJIOTHUECKON BUAAX JAEATEIBHOCTH, HPU MPO-
XO0XKJICHUU TPEIIUIIOMHON TMPAKTUKU ¥ BBITOJIHEHUU BBITYCKHBIX KBATH()UKAIIMOHHBIX PadOT 110
HanpasieHuto noarotroBku 13.03.01 — «TernosHepreTika 1 TEIIOTEXHUKAY.

3. Komnemenuyuu u unouKamopwvl 00CMUMICeHUs KOMRemeHyuu ooyuarouiezoc,
dopmupyemote ¢ pesynomame 0ce0eHUA OUCYUUNTIUHBL

B mponecce OCBOCHUA JUCHUIIIIMHBI «3H€DFOC6€D€)KGHI/IG 1 SQHCProOMCHC/DKMCHTY Y CTYJICHTA
Pa3sBUBAIOTCA CIICAYIOINHE KOMIICTCHIIUUA:

I1K-5 - CnocoGeH oprann3oBaTh coOI0A€HNE pAOOTHUKAMU MTPABUII IPOMBIIUIEHHON U 3KO0JIO-
THYECKON O€30M1aCHOCTH, TOTOB K Pa3paboTKe MEPONPUATUH 110 SHEPro- U pecypcocOepeKeHUI0 Ha
IIPOU3BOJICTBE.

[IK-5.1 - 3naer HOPMBI U 3aKOHOJAATCIIBHBIC aKTHI 110 IIpaBUJIaM HpOMLII.HJ'IGHHOfI " 3KOJIOTHn4cC-
CKOM 0€30I1aCHOCTH H TI0 OHEPro- u pecypcocGepeH(eHI/I}o Ha IpOU3BOACTBC.

[1K-5.2 - YMeeT opranu30BaTh COOIOACHNUE pAOOTHUKAMH MTPABUJI IIPOMBIIIUICHHOW U 3KOJI0-
TMYECKON 0e30aCHOCTH.

[1K-5.3 - Brnageetr merogamu pa3paOOTKH MEPOIPUITUN 110 YHEPTO- U PECYPCOCOEPEKEHHIO Ha
00BEKTaX SHEPTETUKH



B pe3ynbmame oceoenusn oucyuniunovt 00y4aOuuiica 001M4CeH:
1) 3namo:

HOPMBI ¥ 3aKOHOIaTeIbHBIC aKTHI TIO MPABUJIAM MPOMBIIUICHHON U YKOJIOTHYECKON O€30IMacHOCTH
Y TI0 DHEPTO- U PEeCypcOCOEPEKEHHUIO Ha MMPOU3BOJICTBE;

OCHOBBI 5KOHOMHYECKHX 3HaHUU B 00JACTSIX YHEPTO- U PECypCOCOCPEKCHHS,

METOJII COOpa U aHAJIM3a UCXOJHBIX JAaHHBIX IS TMPOSKTUPOBAaHUS O0BEKTOB pecypcocOeperaro-
LIMX TEXHOJOTHUM U UX IJIEMEHTOB B COOTBETCTBUM C HOPMAaTUBHOM JTOKYMEHTALIUEH;

2) ymemns:

OpraHu30BaTh COOJIIOICHUE PAaOOTHUKAMU MPABHII MPOMBIIIICHHON U KOJIOTMYECKON 0e301MacHo-
CTH,

MIPOBOJIUT TPEABAPUTEIHHBIE TEXHUKO-DKOHOMHYECKHE OOOCHOBAHHUS IPOCKTHBIX pPa3pabOTOK
00BEKTOB PHEProcOCPEKEHUS U UX DJIEMEHTOB I10 CTAaHAAPTHBHIM METOIMKAM;

3) 61adems:

METOJIJaMHU TPOBEICHHS PAacYeTOB IO THIIOBBIM METOAMKAM, MPOEKTUPOBAHUS TEXHOIOTUYECKOTO
000pyIOBaHUSI C HCIOJIb30BAHUEM CTAHJIAPTHBIX CPEICTB MPOEKTUPOBAHUS B COOTBETCTBUH C
TEXHUYECKHUM 3aJIaHueM 110 HOpMaM dHEProcOepeKeHus;

METOJIaMH pa3paboTKU MEPONPUATUN MO IHEPTO- U pecypcocOepeskeHUI0 Ha 00BEKTax SHEPreTH-
KH.

4 CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI

OO01mast Tpy0eMKOCTh JUCITUIUIMHBI «JHEProcOepekeHNe U SHEPrOMEHE/DKMEHT» — COCTaBIIsET 4

3a4eTHRIX equHmll, 144 gaca.

CTpyKTypa AUCIUIUIMHBI AJIS1 pa3IHIHBIX GOpM 00ydeHHs MpeacTaBieHa B Tabnuue 1.

Tabmuna 1
CTpyKTypa THCHMILIMHBI /151 3204HOH (opMbI 00ydeHust
P Buabl yueoHoii paGoThI OueHouHbIE CPENICTBA
Ne asnen (B yacax) JULS IPOBEJIEHUS IIPOME-
s ARCOMIIIHHBI Tlpax. JKYTOUHOM aTTECTAIMH TI0
I .HeKL[I/II/I 3aH KCP CPC pazzaenam
1 ParoHaibHOE HCIIOJIb30BaHKUE SHEPrope- 5 4 1 2 Teer 1;
CypcoB
DHeprocOepekeHNUe Ha HCTOYHUKE TEITO- Tecr 2;
2 4 8 2 4
CHaOXEeHUs KP
3 OHeprocOepekeHne Npyu MoTpedIeHNN 4 8 5 4 Tecr 3;
JSHEPIUH KP
4 OHeprocoepekeHne Ipu TPAaHCIIOPTUPOB- 4 8 5 4 Teer 4; KP
KE DHEepropecypcos
5 OneHka 3 QeKTHBHOCTH HEPTOUCIIONb- 4 8 5 4 Teer 5:
30BaHUsI
Kypcosas pabora 36 KP
dopma aTTecTanuu Dx3ameH (27)
Bcero | 18 | 36 | 9 54 144

KP — xypcoBas pabota; Kp - koHTpOIbHas paboTta




5 COJIEPKAHUE JIEKIIMOHHBIX 3AHATUN 110 TEMAM

C VYKa3aHHEM (bODMI/IDVGMBIX KOMIETCHIIMHA IIPEACTABICHO B Ta6J'II/II_[e 2

Tabmauua 2
Ne Pasgen Tema Hupnkaropbl
/o M CHUILIHHbBI Yacel 3AHSTHS Kparkoe cogepxanue | 1ocTHkeHHs
KOMIIeTeHIINH
PaIMOHAbHOE HC- HopmaTtuHo-ipaBoBas 6aza
1 | nonpsopamme sHEDIO o | HopmarusHas 0aza SHEProcOepeKEeHUS [TK-5.1; T1K-5.2;
p sHeprocoepekenus | [Torpediaenue sHepropecypcos [1K-5.3
pecypcos B Poccuu u B Mupe.
Pa3nensHast 1 KOMOMHHPOBaH-
00TKa TEIUIOTHI U
DHeprocbepexeHre Ha Hasl BbIpa
p P Dueprocoepexenne | snekrposneprun. dueprocoe- | [1K-5.1; TIK-5.2;
2 | ucrounuke TemiocHad- | 4
B TOIL] pE)KEHUE IPU BOAOIIOATOTOBKE, T1K-5.3
KCHIA B BCIIOMOTaTeIbHbIX YCTAHOB-
kax TOII.
Vcnonb3oBaHKHe SHEPTUH BHICO-
Hcnons3oBaHue . .
2 koremreparypusix npoaykros | [TK-5.1; T1K-5.2;
BTOPHUYHBIX DHEpPre-
HEPTEXUMUYIECKUX MTPOU3- [1K-5.3
THYECKUX PECYPCOB
DHeprocOepexeHnue BOJICTB.
3 1pH noTpe6IeHnn [TpuHIUIHATEHBIE CXEMBI
HEepr JKEHHE | TEIUIOCHAOKEHHSI HePTeXUMU- )
SHepruy SneprocGepexerne ¢ TK-5.1; [IK-5.2;
2 | B TCIUIOTEXHOJIOTH- | YeCKHMX M Hedrenepepabarsl- IK-5.3
SIX BaromMX npeanpustuid. Ilytu '
SHEProcOePeKEHHSL.
CHOTEMBIL TOAHC- DHeprocOepeKeHUE B CUCTEMaX
2 p ternoBbix cereid. [Ipumenenne | [IK-5.1; T1K-5.2;
TMOPTHPOBKITCILIO™ | 1 BLIX TEMIOM30IALHOHHBIX [IK-5.3
DHeprocOepexeHnue TBI vaTe Hanolé '
4 |npu TpaHCIOPTUPOBKE .
OHeprocbepekeHne B TEIUIo-
SHEPropecypeos 2 CucreMsl pacripe- | BbIX IyHKTax. DHeprocoepexe- | [1K-5.1; T1IK-5.2;
JEJICHUS TEIUIOTHI HHE B TEILJIOMAacCOOOMEHHBIX T1K-5.3
ammapaTax
HopMmaTHBHBIE SKCIUTyaTaIl[HOH-
HBIC TCXHOJIOTUYECKUE 3aTPAThI
Ornenka ¢ hekTuBHO- Hopmuposanue W MEpbI 110 COKPALICHHIO 0= | [1x_5 1+ [[K-5.2:
5 | CTH YHEPTOUCTIONH30- 4 | motpebnenus sHep- | Tepb 3Hepruu. HopMaTHBHAS l_.IK,-S 3 o
BaHUs ropecypcoB 0aza sHeproayaura. 3agadu u '
BH/IbI d3HEprayaura. Meronoso-
THs SHEProayIuTa.

1)
2)

3)

4)
5)

6 COJIEP)KAHUE TPAKTUYECKHUX 3AHATUA

UroObl TeopeTHYecKHe 3HaHUS, MOJyYSHHbIE CTYIACHTAaMH B BY3€, MAaKCUMAaJIbHO TIOJHO MOTIIH
OBITH WCIIOB30BAHBI B €T0 MPAKTUYECKON NEATeTbHOCTH, YIEOHBIM TUTaHOM criermaibHocTu 13.03.01
PeIYCMOTPEHBI IPAKTUIECKHUE 3aHSATH, KOTOPBIE MPECIEAYIOT CIEAYIONINE TIeITH:
yriyOJieHne U 3aKperyIeHuEe TEOPETUICCKUX 3HAHUH, TTOJYyUYEeHHBIX CTY/IEHTAMHU Ha JICKITUH;

HAYYUThCs TIPOBOJIUTH aHAIHM3 COBOKYIMHOCTH (DM3UYECKHUX SIBICHUH MPOUCXOISIINX CHUCTEMax
TETJIOCHAOKEHUSI PENPUATHI C yUETOM BO3MOKHOCTEH CIIOCOO0B YHEPTOCOEPEIKECHHUST,
nproOpecTH HaBBIKM pacdeTa TEIUIOBOTO TOTPEOJICHUS! TPEANPHITAN IS TEXHOJIOTUYECKHX
HYX]1, OTOIUICHHSI, BEHTHJISITUU M TOPSIETO BOJJOCHA0KCHHS
HAYYUTHCSI COCTABUTH TEIIOBBIC OAJTAHCHI TIPS IITPHUSTHIA;

NpUOOpPECTH HaBBIKK pabOThI CO CIIPABOYHOM M HAYYHOI TUTEPATypOi.
KonmgecTBo aynuTopHBIX 4acoB - 36.




ConeprxkaHue MPaKTHYECKUX 3aHATUHA MPUBEICHO B TabwHIle 3.

Tabmuma 3
Tembl 1 pacnpeesieHre KOJIMYECTBA YACOB HA MPAKTHYECKHE 3AHATHSA M0 TeMaM
No Paznen Tema HNuaukaropsl
/i TUCHHUILIUHBI Yacol 3AHATHUSA Kpatkoe coaep:xanue HOCTHKEHU S
KOMIIETeHIINH
N3yuenue ykazos lIpesunenra
) HopmaruBHas 6aza | P® u nocranosnenwuii [Ipasu- | [1K-5.1; I[1K-5.2;
ParmonansHOE SHEProcOepeIKEHUS TEJIbCTBA 00 YHEPreTUUCCKON I1K-5.3
1 | wucnons3oBaHue IIOJINTUKE CTPAHBL.
JHEPropecypcoB AKTyanbpHOCTH cOepe- CtpykTypa S3HEPreTUKHI IK-5.1: TIK-5.2:
2 JKEHUS SHEPropecyp- CTpaHbI U aKTyaJIbHOCTh 1"IK,-5 3 o
COB IHEProCcOEPEIKCHHS '
4 Cnoco0bl BEIpabOTKH [IpunMeHerue yTHIM3ATOPOB | 1 5 1; TIK-5.2;
SHepHH TEIUIOTHI OTXOJSIIUX Ta30B B 11K-5 3
DHeprocoepexe- Haporeneparopax.
2 | HHe Ha HCTOYHHKE [Tpumenenwue ra3otypOuH-
TEIUIOCHAOKEHHS 4 Dueprocbepexenne B | HBIX TexHoJoru# u cope- | [1K-5.1; [TK-5.2;
ToL MEHHOTO TEIIIO0OMEHHOTO ITK-5.3
o0opynoBaHus
Hcnoab30BaHuEe BTO- Hcnonn3oBanme roproyumx TK-5.1: TIK-5.2:
4 | pu4HBIX SHEpreTHYe- OTXO0/10B HE(YTEXHMUU U T -
DHeprocoepexe- CKHX PECYpCOB 6 I1K-5.3
3 | Hue npu notpet- HedTenepepaboTKy.
JIeHUU SHEPrUU 4 DHeprocbepekeHre B JHEPrOCOEPEAKEHHC B PeK- [IK-5.1; T1IK-5.2;
TETIOTEXHOJIOTHSX THQHKAIFOHHEIX, CYITHIL- I1K-5.3
HBIX, BBITTAPHBIX YCTAHOBKAX.
DHeprocOepexeHUE Mpu
4 CucreMsl TpaHCIIOp- | TPAHCHIOPTUPOBKE mapa, ro- | [1K-5.1; T1K-5.2;
DHeprocoepere- THPOBKH TEIUIOTHI | psTYEH BOJIBI, CKATOTO BO3AY- ITK-5.3
4 | Hwe mpu Tpamc- Xa M X0JI0/1a.
HOPTUPOBKE SHEP- DHeprocoepexeHne Ha
ropecypcos 4 CucreMsl pacrpesie- | HACOCHBIX cTaHIusX, Temio- | [1K-5.1; T1IK-5.2;
JICHHS TeILIOTHI BBIX U ra30pacHpeiennTelb- I1K-5.3
HBIX MMYHKTaX.
N3yuenne HopMaTUBHO-
4 Hopmuposaue ro- npaBoBeIX U TexHuueckux | [1K-5.1; T1K-5.2;
TpeOJICHMS SHEprope-
Onerika >pex- CypCoB JIOKyMEHTOB I10 dHeprcoepe- ITK-5.3
5 | TuBHOCTH 3HEpPrO- AKCHHO.
HCIIONE30BAHNS Mertoasl sHeproayauta. Co-
4 OCHOBBI craBienne sHeprodamancos | [1K-5.1; ITK-5.2;
3HEproayuTa IpeanpusaTHil. DHepreTuye- I1K-5.3
CKHI MacTopT NPEANPUITHS

7 COJAEP)KAHUE JIABOPATOPHBIX 3AHATHIA

VYuebnpiM manom Hampaeinerus 13.03.01 He mpemxycMOTpeHO MpoBeaeHHE TAOOPATOPHBIX 3aHS-

THH 110 JUCITMITIIMHE <<3Heproc6epe>1<eHHe B TCIJIOOHEPTCTUKE U TCIINIOTCXHOJIOTUN .




8. CAMOCTOSTEJIBHAS PABOTA BAKAJIABPA

8.1. XapakTepucTUKa CAMOCTOSATEJIbHOM PA0OTHI CTYIEHTOB

Oo6mas mpogomxutensHocth CPC, mpemycMoTpeHHass yueOHbIM TutanoM HampasieHus 13.03.01
10 TUCHUITINHE «HEeProcOepekeHre B TEIJIOPHEPTEeTUKE U TEIJIOTEXHOJIOTHUNY, & TAKXKe pacipenese-

HUC yqe6Hor0 BPCEMCHHU 110 OTACJIbHBIM TEMaM IPCACTABJICHLI B Ta6111/1ue 1.

CamocrositenbHas padota cryaeHToB (CPC) - 3TO COBOKYITHOCTh CaMOCTOSITEIHHON JIEATEIbHOCTH
CTYJCHTOB, HANpAaBJICHHAs Ha TIyOOKOE M3ydeHUE y4eOHOro MaTepualia M BhIPAOOTKY HaBBIKOB HC-
NI0JIb30BAHUS 3HAHUH B MPAKTUYECKON padoTe.

CPC cnenyet pa3aenurb:

- HA CAMOCTOSITEIBHYIO ayJAUTOPHYIO padboTy cTyaeHToB (CPC/A) mogq METoaudecKuM PyKOBOACTBOM
MIPEno/iaBaTesis BO BpeMs ayIUTOPHBIX U UHIUBUTYAJIbHBIX 3aHSTHIA;
- Ha BHEAYJAUTOPHYIO CaMOCTOATENbHYIO paboTy cryneHToB (CPC/B): uTtenue nureparypsl, HalMCcaHUuE
pedepaToB U T0KIAI0B, BRIMOJTHCHUE JOMAITHUX 3a/laHuH, BioiHeHue PI'P u 1.1.

CPC sxarouaem credyrowue 8uovl pabom.

L4 IIOAr0TOBKA K JICKIUAM, IIPAKTUYCCKUM U J'Ia60paTOpHLIM 3aHATUAM, KOJJIOKBUYMaM, K CAA4C 5K-
3aMCHOB,
L4 HU3YUCHUC yqe6Hor0 MaTcpHrajia, BBIHCCCHHOI'O Ha CaMOCTOATCIIbHOC OBJIAACHUC,

BBHITIOJTHEHUE PacyeTHO-Tpadudeckoil paboThl (KOHTPOJIBbHOM PabOTHI [UIsi 3a04YHUKOB), aHAIH3

HAYyYHBIX ny6n1/n<au1/n71 I10 3apaHec onpeﬂeneHHoﬁ nperoaaBaTCyicM TEMEC, HAITMCAHUC pe(bepaTOB;
L4 aHaJIn3 CTaTUCTUYCCKUX U (baKTI/I‘ICCKI/IX MaTCepHraJIOB 110 pe3yjibTaTaM J'Ia60paTOpHLIX OKCIICPpH-

MCHTOB, IPOBEACHUE PACUYECTOB, IIOATOTOBKA OTYETOB,
L4 O3HAKOMIJICHUE C JIUTCPATYPHBIMU HCTOYHUKAMHU, ITOUCK I/IH(1)OpMaI_II/II/I, B TOM YHCJIC 3JICKTPOH-

HbIX MCTOYHUKOB I/IH(l)OpMaI_[I/II/I, HeO6XO,HHMOﬁ AJIs1 BBIITOJIHCHHSA KYPCOBOTO IIPOCKTA U y‘IC6HBIX

HAYyYHBIX HCCHeﬂOBaHHﬁ;
® [OATOTOBKA AOKJIAAOB HA CTYACHYCCKUX IMMPAKTUYCCKUX KOH(I)CpCHI_II/IHX u T.II.

Tembr TECOPCTUYCCKUX BOIIPOCOB, BBIHOCUMBIC Ha CAMOCTOATCIIbBHYIO pa60Ty, MMpCACTaBJICHbI B

Tadymue 5.
Tab6mumna 5
3agaHus ¥ TeMbl, BLIHOCUMbIE HA CAMOCTOSITEJIbHYIO PadoTy
Ne | BamaHus ¥ TeMbI, BHIHOCUMEIE Ha CAMOCTOSI- Yacwr @®opma | MHamKaTophl JOCTUKEHUS
/1 tenbpHyIo padoty (TCP) CPC* KOMIIETEHIINHU
1 |Yyer sHEepreTH4ecKuX pecypcoB 6 |Koncmektr | IIK-5.1;I1K-5.2; T1K-5.3
2 Omnpenenenne TEIIOBBIX MOTEPh Yepe3 6 KP TTK-5.1; TIK-5.2; [IK-5.3
OTPaKIAIOIINE KOHCTPYKIIUU
3 Pacyer TeroBbIIeIeHUI OT BHYTPEHHHX HUC- 6 KP TIK-5.1; TIK-5.2; TTK-5.3
TOYHHUKOB
4 EIE/II(I)(‘){eT TEIUIOTHI HAa OTOIIEHUE U BEHTUIISI- 8 KP TIK-5.1; TIK-5.2; TTK-5.3
5 Pacyer TennoBbIX MOTEpPH moce BbIOOpA OTI- 6 KP TTK-5.1; TIK-5.2; [IK-5.3
THMHU3AIMOHHBIX pPelIeHUI
6 Cp%BHeHHe TEIUIOBBIX MOTEPh CYIIECTBYIO- 6 KP TIK-5.1; [IK-5.2; TTK-5.3
I1e¥l KOHCTPYKIIMU U TIOCTIE ONITUMU3AILIUU

HpI/I BBIIIOJIHEHUH CaMOCTOSTEIIbHOM pa6OTBI CTYACHTBI UMCHKOT BO3MOXHOCTL I1OJIB30BATHCA

CHEIUAM3UPOBAHHBIMUA UCTOYHUKAMU, IPUBEACHHBIMU B pazzelnie «Y4ueOHO-MeToandeckoe u HHQop-
MaIMOHHOE O0ecTieueHne TUCUUIUTHHBD U Internet-pecypcamu.



Ilo pezynomamam ocywecmenenuss CPC npumensaiomes cneoyroujue uovl KOHMPOs:

e [poBepKa KauecTBa BEJACHUSI KOHCIIEKTOB JIEKI[MI, OTYETOB MO MOUCKY HH(POPMALINH;

® [pOBEpKa ATAINOB BHIIOJIHEHUS pacyeTHO-Tpadudeckoil (KOHTPOIBHON) pabOThI U €€ 3alINTa;

® [POMEXYTOUHBII KOHTPOJIb 3HAHUHN CTYJEHTOB BO BpeMs IPOBEJACHUS MPAKTUUECKUX 3aHATHIA,
TECTUPOBAHU# (KOJUIOKBHYMOB);

® BBICTYIUICHHE CTYJEHTOB Ha CTYJIEHYECKMX KOH(EpeHIUsIX Mo pe3yibTaraM pedepaTUBHBIX,
HAY4YHO-UCCIIEJIOBATEIbCKUX pPadoT;

® [poBepKa CTEIEHU OCBOCHHUS TEOPETHYECKOI0 MaTepuaia BO BpeMs MPOBEACHUS dK3aMeHa U
MPOBEPKU OCTATOUHBIX 3HAHUN (TECTUPOBAHUI).

Texkymuil KOHTPOJIb 3aKJIIOYAETCsA B IIPOBEPKE IMOATOTOBKU CTYIEHTOB K 3aHATHUSM Pa3HOTO
BUJA, B OIICHKE 3HAHUW U HABBIKOB, CPOPMHUPOBAHHBIX Y CTYICHTOB Ha JICKIIMOHHBIX, TPAKTHYECKUX U
7a00paTOPHBIX 3aHATHUAX, IPU CaMOCTOSTENbHON pabore Hax PI'P m mpu monrotoBke pecdeparos.
[IpomeKyTOUHBIN KOHTPOJIb PE3y/IbTAaTOB U3YYEHHUs IUCLMILUIMHBI IIPOBOJUTCS 110 OKOHYaHUU U3y4e-
HUsS OIIPENEIICHHOIO pa3jena JUCUMIUIMHBI IyTeM TeCTUpPOBaHUsA. BOIIPOCH TECTOB 110 KaXKAOMY pa3-
JieNTy IpUBECHBI B (DOH/I€ OLIEHOYHBIX CPE/CTB.

8.2. XapakTepucTruka padoTsl npenojaasaresisi no opranuzanuu CPC

CPC B cwity cBOMX crielu(pUUECKUX OCOOCHHOCTEH MOXKET pacCMaTPHUBATHLCS KaK 0CcOObI BU pa-
00THI B 00IIEH CHUCTeMe Y4eOHO-BOCIUTATEIBHOTO MPOIIECCa U MOKET pealin30BaThcs Kak B Gopmax
WH/IMBUYAJIbHBIX 3aHSATHI TI0J PYKOBOACTBOM IIpenojaBareis (HaydyHOro PYKOBOJHMTENS) TaK U B
dopmax CPC/B.

Becw yueOHsIii niporiecc, B ToM yuciie CPC, nomkeH ObITh OpraHU30BaH Tak, YTOOBI CTYACHTHI BU-
JIeNTA ¥ YyBCTBOBAJIU IOJIOKUTEIILHBIC PE3YJIbTaThl CBOETo Tpyna. Heo6xoaumMo, 4To0bl CTYICHTHI TO-
CTOSTHHO OIIYIIAJIM 3aMHTEPECOBAHHOCTD IMPEIOIaBaTeliei U X y4eOHBIX ycrexax, B CTPEMIICHUH T10-
MOYb MM CTaTh 00Pa30BaHHBIMH, BEICOKOKBATH(DUIIMPOBAHHBIMH CIICI[HATUCTAMH.

B ycnoBusix wamuBuayanusanuu U naTeHcuukanuu CPC ocoboe 3HaueHHE MPHOOPETAIOT KOH-
CYJIbTAIlUM | PETYJISPHBIA KOHTPOJb YCIECITHOCTH BBITOJHEHUS CTYJACHTAMH CAMOCTOSITEIILHOU Pado-
ThI 3TOMY JIOJDKHBI OBITh MOCBSIIEHBI KOHTPOJIb 3HAHUI MPH BBIMOJHEHUH NMPAKTUYCCKUX 3aHSITHH,
rpaduKa BBITOJHEHHS PacUeTHO-TpauIeckoil paboThl, WHIAMBHYAIbHBIX 3aHATHIA.

I'paduku caaum KOJIOKBHYMOB, KOHCYJITAIIHIA, BBITIOJHEHUS OTIENIbHBIX 3TanoB KP u unauBuy-
QJIBHBIX 3aHATHI JOJKHBI OBITh H3BECTHBI KAKIOMY CTYJICHTY.

s yenenrHou opranuzanuu CPC npenogaBaresb JOKEH:

1) 03HAKOMHUTPH CTYACHTOB paboyell MPOrpaMMOii Ha TEKYIIUI CeMeCTp;

2) TOATOTOBUTH CITUCOK TEOPETHUYECKUX BOIPOCOB IS CAMOCTOSATEILHOTO U3YUCHUS;

3) moaroroButh 3amanus st KP;

4) opraHu30BaTh MOJATOTOBKY pedeparos;

5) BO BpeMs BBITIOJIHEHHS IPAKTHUECKHUX 3aHATHI BBeCTH 3eMeHThl HUPC;

6) opraHu3oBaTh WHAMBUAYaJIbHYIO pabOTy CO CTYAEHTaMHU (KOHCYJIbTAIIUH) IS OOCYKICHHS
pe3ysbTaTOB BhIMONIHEHUS 3ananuii KP, xoma moarotoBku pedepaTos U T.11.;

7) TpOBECTH CTyJeHUECKUEe KOH(epeHIMu s oOcyxaeHus pesyiabraroB HUPC, marepuasnos
pedeparos u PT'P.



8.3. KypcoBas pa6ora (KP)

B TedeHnue cemecTpa CTYACHTHI BBIOIHSIOT KYPCOBYIO pabOTy, MPEACTABIISIONIYIO cOO00H pe-
HICHUE 3aJ1a4yd ONTUMHU3AIMU TEIJIOBOM 3alUThl OTPaKJAOIIMX KOHCTPYKLIMM MPOU3BOACTBEHHOTO
1[eXa MOCJIe BHIMOJTHEHHS KYPCOBOTO MPOEKTA MO JUCIHUIUINHE « TIOTPEOUTETH TETIOTHI.

8.3.1. Lean padoTsIi:

3akpennieHue y CmyoeHmos YMeHUs.:

e IIPUMEHATH TEOPETUYECKUE 3HAHUS HA IIPAKTHUKE;

e IIPOBOJUTH AHAJIMU3 CIIELUAIBHON U TEXHUYECKOM JINTEPATYPHI;

e  BBIACIATH HAYYHYIO HOBU3HY U IIPAKTUYECKYIO 3HAUMMOCTb;

e BBIICIATH OCHOBHBIC NOHATHSA UccienoBanus KP;

e MpHUOOpETaTh MPAKTHUYECKUE HABBIKM IO BHIOOPY ONTHMAIBHOTO BapHaHTa PELICHUS MOCTaB-
JICHHOH MPOOJIeMBI;
€cnocobcmeosams y Cmyo0eHmos pasgumuio HagblKos:

e  CaMOCTOSTEIbHON pabOThl CO CIIPAaBOYHOM M TEXHUYECKOM JMTEepaTypoil mpu 0OOCHOBaHUU
BbIOOpPa KOHKPETHOIO TEXHUYECKOI'O PpELICHMs II0 3a/laHHBIM [1apamMeTpam;

e rpamoTHOro - B coorBercTBUU ¢ ECKJI - odopmieHwms pe3yabTaToB paOOTHI.

8.3.2. Conep:xanue padoTbl.

CryneHTh! BBIOJHAIOT KOMIUIEKCHYIO pa0OTy IO BOIpOcaM TEIJIOCHA0XKEHUsI U dHeprocOepe-
JKEHUsSI IPOMBILUIEHHOTro 1exa uiaum o0bekra JKKX Ha oCHOBE BBIOJHEHHOTO JI0 3TOTO KypCOBOIO
IMPOCKTa IO JUCHUIIIIMHC «HOTpe6I/ITeJII/I TCIIJIOTHD). HpHMep 3alaHuA MIPUBOJUTCA HHUXKC.

3AJIAHUE

Ha KypCOBYIO paOOTy MO JUCHHUILINHE
«DHeprocOepekeHre B TEIUIOIHEPTETUKE U TETUIOTEXHOJIOTHFD)

1.Tema KP: «DHeprocOepexeHne 3a CUeT ONTUMU3ANNN OTPAXKIAIOIMINX KOHCTPYKIiA 1exa I[TAO
«HKHX»», (mpumep)

2. Cpok criaud CTyJICHTOM 3aKOHYCHHOW PabOTHI «__ » 20 T

3. I/ICXOI[HI)IG JaHHBIC: FCHGDaJ'II)Hblf/'I IJIaH IPpESANPUATHA, ITJIaHBI U PA3MEPbI 3I[aHI/II\/'I, I1JIaHBbI

KOMMVHI/IKaHI/II\/II CHAOKEHUS OHCPIrOHOCUTCIAMH.

4. ConepxaHue pacuETHO-TIOSICHUTEIBHOM 3amuCcKu (TIEpeueHb MoJJIekalnx pa3paboTke

BOIIPOCOB): 1) BBeJIeHHE; 2) ONKCAHUE TEXHOJIOTUH; 3)onpeiesieHNe TEMIOBbIX MOTEPh Yepe3 orpaxk-

JaromMue KOHCTPYKITMH 4) pacyucT TGHJ’IOBI:II[@HGHI/II\/'I; 5) PacyeT TCIJIOTHI HA BEHTHUJIAITHMIO ITOMEIIIC-

HUIL, 6) pacyeT TEIIOTHI HA OTOIUIEHHE, 7) pacyeT TEIUIOBBIX IMOTEPH MMOCIE BEIOOPA ONITHUMHU3AIIMOH-

HBIX DemeHHﬁ; 8) CpaBHCHHUEC TCTIJIOBBIX IMMOTEPH CVHICCTBVIOHIefI KOHCTPYKIIUHU U ITOCJIC ONITUMH3AIINH,

9) 3aKIIFOYEHHE.
5. Ilepedens rpadudeckoro MaTeprana (C TOYHBIM yKa3aHUEM 0053aTeNIbHBIX YepTexeil): 1) rene-
paJILHBIN IUIaH: 2) CXEMBI OrPaKIANINX KOHCTPYKIIMH I10CIEe ONTUMU3AIlMOHHBIX PEIICHUN
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9 ICMOJIb30BAHUE PEMTUHI OBOM CUCTEMBI OLIEHKW 3HAHUM

[Tpu ouieHKE pe3yabTaTOB AEATEILHOCTH CTYICHTOB B paMKaxX TUCIMILIHHBI « QHeprocoepexe-
HUE U DHEPrOMEHE/LDKMEHT UCIIONIb3YETCsl PEUTUHIOBAsI CUCTEMA.

PaGota cTyneHTOB MO OCBOCHMIO BCEX BUAOB YUEOHBIX 3aHATUN KOHTPOJHpYyeTcs Kadenpoil uc-
MOJIb30BAaHUEM PEUTHHTOBOM CHCTEMBI OIICHKH 3HaHUM, pa3padboTanHoi Ha ocHOBe «IIOJIOXKEHUS o
0albHO-PEUTHUHIOBOI CHUCTEME OIICHKM 3HAHUM CTYJIEHTOB M 00OecredyeHHs KayecTBa y4yeOHOro Mpo-
uecca», yreepxkieHHoro Y MK Yuenoro copeta @®I'6OY BO «kKHUTVY ».

MakcuManbHBIM PEUTUHT CTYACHTA 10 qucHUIUIMHE paBeH R = 100 6aytam. PedtuHr no nucim-
IJTMHE BKJTFOYACT JIBa CJIaraeMbIX: 1) Ryex — TEKyIIMA peUTHHT, €ro MaKCUMaIbHOE 3HAaUeHUE paBHO 60
OayiaM, MUHUMaJIbHOE 3HaU€HUE, HEOOXOAUMOE IS MOJIyuYeHus 3aueTa, — He MeHe 36 OamioB (mpu
BBITIOJITHEHHH BCEX KOHTPOJIBHBIX TOYEK); 2) R, — SK3aMEHAIIMOHHBIA PEUTHHT (3aueTa ¢ OIEHKOM),
€ro BeJIMYMHA He JoJkHa mpeBblmarh 40 0amioB. DK3aMeH CUMTAETCS CIIAHHBIM, €CIIU CTYJCHT MOJYy-
YIJI 32 HEro He MeHe 24 6aJlioB.

3HaueHue TEKYyIEro peuTuHra Ryex = 36 0aioB CIIy’KUT OCHOBAaHHUEM JUIsl JIOMYCKa CTyJIEHTa K
9K3aMeHy (IIpH BBIMIOJIHEHUU BCEX KOHTPOJIBbHBIX Touek). llepecyer peWTHHrOBON OLIEHKH B
4—0anpHyI0 OLIEHKY, IPOCTABISIEMYIO B 9K3aMEHAI[MOHHYIO BEJOMOCTH, 3aYETHYIO KHIKKY M TIPUIIO-
JKEHHUE K JUIIIOMY, IPOU3BOAUTCS B COOTBETCTBUH C YCTAHOBJICHHOM KO (Tabuia 6).

Tabnuua 6.
[Tepepacuer peHTHHIOB B 4 — OAIBHYIO OIICHKY
WuTepBan 6a1oB pelTuHra Onenka
0 <R <60 «HEY/IOBJIETBOPUTENBHON (2 )
60 < R < 73 «yIOBJIETBOPUTEITHHO» (3 )
73< R < 87 «xoporio» (4)
87< R < 100 «OTIHIHO» (5)

JlJ1s OLIEHKM CHCTEMaTH4eCKOW pabOThl CTYAEHTOB B TEUEHUE CEMECTPA U pacdyeTa Ryex BBEICHBI
PAI KOHTPOJIBHBIX TOYEK: 1) BBIMOJHEHHE 3ajaHUi BO BpeMsl MPAKTUUYECKUX 3aHATUMN; 2) COCTaBIEHUE
KOHCIIEKTOB 10 TE€MaM, OCTaBJIEHHBIM Ha camocTostensHoe uzyuenue (CIITM); 3) cnada KomiokBuy-
MOB — TECTOB; 4) BBIIIOJHEHHUE JIOMAILIHErO0 KOHTPOJIBHOTO 3aaHus. [IpumepHOe COOTHOIIEHHE peil-
TUHTOBBIX 0aJJIOB U OIIEHOK 10 4-0aIbHOM CHCTEME 110 CEMECTpaM MpeICTaBIeHO B Tabiuiie 7.

[IpemomaBaTens UMEET MPaBO J00ABIIATH CTYACHTY MOOIMIPUTENbHBIC O0autbl (He Gojiee 6) 3a BbI-
MOJIHEHUE HETUIIOBBIX 3a/1aHU MOBBIIIEHHOHN CI0XHOCTH, yYacTHE B HAyYHO-UCCIIEJOBATEIbCKON pa-
0ote kadeapsl U BBHIMOJHEHUE APYTHX padoT, MpH YCIOBUM, YTO OOIas CyMMa OaJiOB MO JaHHOM
nucnurinae He npesbimaet 100.

Tabmauma 7
CucreMa pedTHHTOB IO TUCHUTUINHE «DHEeprocOepeskeHrne U YIHEPrOMEHEHKMEHT)

Yucno 6asioB 3a OLEHKY
ONEHOYHBIE CPEACTBA Kon-60 Min, 6annoe | Max, éannoe
Komnoksuymsl 5 20 30
Kontponpnas padota (pedepar) 1 8 14
CIITM 1 8 16
3a ceMecTp 7 36 60
DK3aMeH 24 40
Htor 60 100
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Tabmuma 8

OneHOYHBIE CPEJICTBA Kos-Bo Min, 6autoB Max, 6amioB
KypcoBas pabora 1 60 100

10. Oyenounsvie cpeocmea 011 mexyuie2o KOHMPOJis yCnesaemocmu,
NPOMENHCYMOUHOU ammecmayuu no UMo2am 0C60EHUA OUCUUNTIUHDL

OneHouHbIE CPENICTBA AJISl IPOBEACHHS TEKYIIET0 KOHTPOJIS YCIIeBaeMOCTH, IIPOMEKYTOUHOM
aTTecTaluy oOy4yaroUuMxcs U UTOroBOU (TOCYAapCTBEHHOM UTOTOBOM) aTTecTalluu pa3padaThIBAIOTCS
COTJIACHO MOJI0XKeHUI0 0 DOH/IaX OLEHOUYHBIX CPEJCTB, PACCMATPUBAIOTCA KaK COCTaBHAs 4acTh pado-
yeil mporpamMmbl 1 0QOPMIISIOTCS OT/IETBHBIM JOKYMEHTOM

11.Unghopmayuonno-memoouueckoe obecnevenue OUCYUNIUHDBL
11.1. OcHoBHas JuTEpaTypa

[Ipu n3yuennn aucuuruinHbl b1.B.12. — «QHeprocoepekeHne u YHEPrOMEHE/DKMEHT) B Kaue-
CTBE OCHOBHBIX ICTOYHHKOB HH(POPMAIIMN PEKOMEHIYETCS UCIOIb30BaTh CICAYIOLIYIO JUTEPATY-

py:

Tabauua 9
Neo Kon-Bo
i OcHOBHBIE HCTOYHUKH NH(POPMALNH K3
Knumoga, I'. H. DHeprocOepexeHne Ha MPOMBIIUICHHBIX TPEIPHSTH-
ax : yueOHoe nocobue / I'. H. KimumoBa. — Tomck : Tomckuii nonurex- ﬁtlic;/}miofsgoksho
Hudeckuit yausepcutet, 2014. — 180 ¢. — ISBN 978-5-4387-0380-8. ru/p34743 hthﬁ Jocr HE
— Texkcr : anekTpoHHBIH // DneKTpoHHO-O0ubMMoTeunas cuctema IPR jno Soi TO.III(I/I Uiire H};T
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/34743.ntml .— Hocile pemCTpaumfc Ip-
Pexxum mocTymna: st aBTOPH3HP. TMOJIb30BaTENeH anpecos HXTH
1 Cubuxun, FO./. Texnonorus sueprocoepexxenus: yueonuk /1O 1. 5 5k3.8 6.0
Cubukun, M.10O. -3-¢ u3., nepepad. u non.-M.:@opym 2015.-352 ¢ o
Badun, [I.b. CHabxxenue npeanpusaTuil TEXHOJIOTMUECKUMHU SHEP-
2 | ronocutensmu: yueonuk//1.b. Badpun.-Kazans: PULL «lllko- 5 7k3.B 0.0.
1a»,2017.- 404 ¢

11.2 lonoiHuTeIbHAS JIUTEPATYpPa

Tabmuma 10
Ne Koi-Bo
/ JlonoTHUTeIbHBbIE HCTOYHUKH HH(popManuu
II/11 9K3
1 Badumn, [1.b. DHeproobdecneuenme npeanpusTuii: yaeonoe mocodue//1.b. Bapun.- Huxne- 53 5K3.8 6.0

kamck: HXTH,2013.-104 c.

AdonnH, A.M. DHeprocOeper. TEXHOJIOT. B IPOM-TH : ydeOHoe nocodue / A.M. Adonun,
2 | IO.H. Laperopoaues, A.M. Iletposa, C.A. [letposa. - 2-¢ uzn. — M. : Undpa-M, 2015.- 272 2 7K3.B 0.0.
c.

DHeprocOepekeHHE B TETNIOIHEPTETHKE U TETNIOTEXHOJIOTHAX: YUSOHUK JUIs
2 | By3oB/O.JI. lanunos, A.b. I'apses, 1.B. SIkosneB u ap.-2-e u3n., crep.-M.: 5 9K3.B 0.0.
MDBU,2011.-424 c.
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11.3. DyieKTpOHHBbIE HCTOYHUKH HHPOPMALMH

IIpy n3ydeHMM W JUCLUILIMHBI «QHEprocOepekeHne U YHEProOMEHEDKMEHT» PEKOMEH/Ty-
€TCs HCIIOJIb30BAaHHUE AJICKTPOHHBIX UCTOUHHKOB MH(OPMAIIUH:

Tabmauua 11

Anpec MnTepHeT-pecypca HanmenoBanue MuTepHer-pecypca

Jlocmyn k pehepamusHotl 21eKMpoHHOU 6a3e OAHHbIX
https://www.engineeringvillage.com | akmyanvhoil nayuno- mexnuueckoi ungopmayuu 0s
unocenepos «Engineering Village» uzoamenvcmea
Elsevier

Hayunas Snexmponnas bubnuomexa (HOB)
Jlocmyn no IP-adpecam ¢ komnviomepos KHUTY,
Huoicnexamckoeo, By2ynomunckozo guiuanos

www.elibrary.ru

http://znanium.com OFC ZNANIUM.COM [Jocmyn nocne pecucmpayuu ¢
xkomnvromepoe KHUTY, Huoicnexamckoeo uiuana

Ib5C «PYKOHT» Be3numumuwlti docmyn u3 1000t mou-
Ku MumepHnem 02151 6cex nonv3osameieti NO 102UHY U Na-
ponto

http://rucont.ru

1. OBC «IPRbooks» — Pexum moctyma: http://www.iprbookshop.ru

11.4. Coeépemennsie npogheccuonanvhuvie 6azvl OaAHHBIX
U uHgopmayuoHHbIE CNPACOUHBIE CUCHIEMDL.

JlocTyI K 31eKTPOHHBIM pecypcaM AccolMalui peruoHaibHbIX ONOINOTEYHBIX KOHCOPLUY-
moB (APBMKOH): http://rucont.ru. JToctym K kaTajoram »XypHajioB U KHUT Oubsimorek Poccuu ¢ mo-
clieiyronmM oocyxuBanueM 1mo MBA ¢ ucnosip30BaHHEM 3JIEKTPOHHOM JJOCTaBKH JTOKYMEHTOB.

[Mporpammuas o6onouka «MHGOpMUIO»: WWW.INFOrmio.ru. DnekTpoHHbIi cripaBoyHUK «H-
(opMuO» s BRICIIMX Y4eOHBIX 3aBeIeHHA. JJOCTYII 10 JIOTMHY U TIAPOJTIO C JIF0O0TO0 KOMITBIOTEPA,
UMEIONIETro BhIX01 B IHTepHET

CoriacoBaHo P .
3aB. OT/IENIOM 110 OUOIMOTEYHOMY H2v7
00CITy)KUBAHHIO ! Tapacosa.B.41.

2 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJIMHBI

1. JlekumoOHHBIE 3aHITHI:
a. KOMIUICKT dJIEKTPOHHBIX MPE3EHTAIIHH,

b. ayaurtopus, ocHalleHHAs IPE3CHTAIIMOHHON TEXHUKOH (IIPOSKTOP, K PaH,
HOYTOYK, (ayx. 130),

2. IlpakTudeckue 3aHITHS:
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a. KoMmblOTepHBIN Kiace (ayn 203),

b. mpesenTamumonHas TexHHKa (MMPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK, BH-
neomarepuaisl, aya 130),

3. JlabGopatopHble 3aHATHUS:
JlabGoparopus «Tenmocuabxenue» (130 aym)
4. Tlpouee

a. pabouee MeCTO IpernoaBaresis, OCHAIIEHHOE KOMIBIOTEPOM C JOCTYIIOM B
Nutepner,

b. paboume mecTa CTyIEHTOB, OCHAIICHHBIE KOMITBIOTEPAMH C JOCTYIIOM B M H-
TEpHET, MpeIHa3HauYeHHBIC I paOOTHI B QJIICKTPOHHOW 00pa30oBaTEIbHOM
cpene (ayn. 203)

13 OBPA30OBATEJIBHBIE TEXHOJIOT'UU

B npouecce o0ydeHus uisi JOCTHXKEHHSI TUIAHUPYEMBIX pPe3yIbTaTOB OCBOCHMS JUCLUILIMHBI
UCIIOJIB3YIOTCS cleayromue GopMbl OpraHu3aluy y4eOHOro npolecca: JIEKIHUH, IPaKTHYeCKue 3aHs-
TSI, JJaOOpaTOpHBIE 3aHATUSA, CAMOCTOATENIbHAs PabOTa CTYAEHTOB, BBIIOJIHEHHWE KOHTPOJBHBIX U
pacuyeTHO-rpauYecKUx paboT, MOATrOTOBKA pedepaToB, HHIUBHIyalbHbIE U IPYIIIOBbIE KOHCYJbTa-
LI1H.

B nporecce oOyueHust A1t AOCTHXKEHUSI TUNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS TUCIUILIIMHBI UC-
HOJIB3YIOTCS CIIEAYIOIME METOIbI 00Pa30BaTENbHBIX TEXHOIOTUH:

Axmugenblii Memood — 370 (opMa B3aUMOACHUCTBUS CTYIEHTOB U IpenojaBaTess, Npu KOTOPOil
OHHU B3aMMOJICHCTBYIOT JIpYT C APYIOM B XOJ€ 3aHATHUS U CTYJIEHTHI 3/IeCh HE IIACCUBHBIE CITyLIAaTeNH, a
aKTUBHbIC YYaCTHUKH, CTYIECHTHI U MIPENOAaBaTe)Ib HaXOAATCS Ha PaBHBIX IpaBax.

Hnmepaxmuenuviit memoo. InrepaktuBHbIi («Inter» - 3T0 B3aUMHBIH, «act» - 1eHCTBOBATh) —
O3HauyaeT B3aUMOJIEHCTBOBATh, HAXOJAUTHCS B pexuMe Oecellpl, quanora ¢ keM-i1ubo. [Ipyrumu ciopa-
MU, B OTJIMYUE OT aKTUBHBIX METOJIOB, MHTEPAKTUBHBIE OPUEHTHPOBAHBI HA 0oJiee IMIMPOKOE B3aHMMO-
JieficTBUE CTY/IEHTOB HE TOJIBKO C IpEenojiaBaTeseM, HO U APYT C IpYrOM M Ha TOMUHUPOBAHUE aKTHB-
HOCTH CTYJEHTOB B IIpoOLIECCE OOyUECHHUSI.

I]ens MHTEPAaKTUBHOTO METOJIa COCTOUT B CO3/1aHUM KOM(OPTHBIX YCIOBUI 00y4eHus, TP KO-
TOPBIX CTYAEHT WJIM CIIylIaTelb YyBCTBYET CBOIO YCIHEIIHOCTh, CBOIO MHTEUIEKTYaIbHYIO COCTOSATENb-
HOCTb, YTO JIeJIaeT MPOJAYKTUBHBIM CaM Ipoliecc 00yueHHsl, aTh 3HAHUS U HAaBBIKH, a TAaKXKe CO3/1aTh
6a3y Ju1st pabOTHI 1O pelIeHuIo Mpo0IeM OoCie TOro, Kak 00y4eHHe 3aKOHYUTCS.

3amauaMy UHTEPAKTUBHBIX (OPM 00yUEHHUS SBIISIOTCS:

1) mnpoOyxaeHue y oOydaromuxcsi uuTepeca; 2) 3pGpeKTHBHOE YCBOCHUE yueOHOTro MaTtepuana; 3)
CaMOCTOSITENIbHBIN MOMCK YYalllUMUCS MYyTeH M BapuUaHTOB PELIEHUs MMOCTABICHHOM yueOHOH 3amaun
(BBIOOpP O/IHOTO M3 MPEATIOKEHHBIX BapUAaHTOB MJIM HaXOXJIEHUE COOCTBEHHOIrO BapuaHTa U 00OCHO-
BaHHWE peIIeHNUs); 4)yCTaHOBICHUE BO3CHCTBHUS MEXKIy CTYICHTaMH, 00ydeHHe paboTaTh B KOMaH/IE,
HPOSIBIIATH TEPIUMOCTD K JIF000H TOUKe 3peHusi, yBaXKaTh MPABO KaXJI0TO Ha CBOOOY CIIOBA, YBa)KaTh
€ro JOCTOMHCTBA; 5)hopmupoBaHKe Yy 00y4alONIMXCsi MHEHUS U OTHOILICHUS; 6)popMUpoOBaHUE KU3-
HEHHBIX U PO(ECCHOHATIBHBIX HABBIKOB; /) BBIXOJ HA YPOBEHb OCO3HAHHOW KOMITETEHTHOCTH CTYJICH-
Ta.

Jlnist perieHust BOCIMUTATENBHBIX U YUeOHBIX 3aj[au MPeroaaBaTesieM MOTYT ObITh MCIIOJIb30BaHbI
CJICAYIOIINE UHTEPAKTUBHbIE (DOPMBI:
e Kpyraslii cron (nuckyccusi, 1e0aThbl)
e Mo3roBoi mwtypm ( OpelHCTOPM, MO3roBas aTaka)
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e JlenoBble U pOJIEBBIE UTPHI
e (Case-study (aHamu3 KOHKPETHBIX CUTYyaIlMi, CATYaIlMOHHBIN aHAJIN3)
e Macrep kiacc

[Ipu u3noxxeHuu TeOPeTUYeCKON YacTH AUCHMILIMHBI MPEIoIaraeTcsi LIMPOKOe UCIOIb30BaHHE
31eMeHTOB Mo3roBoro mrypma (ML), n3ydeHrne KOHCTPYKLUHUN CHCTEM TEIJIOCHA0XKEHUS C UCTIOIb30-
BaHHMEM 3JIeKTpOHHBIX yepTexeit (JK), ncnonp3opanue Buaecopuiabsmon (BD).

[IpoBenenue kelic-MeTo]1 1a0OPATOPHBIX 3aHITHUM MpEANoIaraeT aHaJIu3 KOHKPETHBIX CUTYallHii,
T.€. HCIIOJIb30BaHMsI Keic-MeToa.

[Ipu mpoBeneHUU MPAKTUYECKUX 3aHATHI MPEANOIaracTcsl UCMOJIb30BaHUE METOIOB KPYIJIOTO
cronia KC, mo3roBoro mrypma, paz0opa KOHKPETHBIX CUTyaluii (keiic-meton — KM).

Mertoa Mo3roBoro mrypma (Mo3roBast ataka, braine storming) — onepaTuBHBINH METO PEIICHUS
po0JieMbl Ha OCHOBE CTUMYJIMPOBAHMS TBOPUYECKON aKTUBHOCTH, NMPU KOTOPOM Y4aCTHUKAM 00CYXK-
JEHUS TpeIaraloT BHICKAa3bIBaTh KAK MOYKHO OOJIbIIee KOJMYECTBO BAPHAHTOB PEILICHUS, B TOM UUCIIE
cambIX (paHTACTUYHBIX. 3aTeM U3 OOIIEro YKclia BhICKa3aHHBIX UACH 0TOMpaloT Haubosee ylayHble.

OCHOBHOH 1LIEJIBIO MPOBENICHUS «KPYTJIOrO CTOJIa» SBIIAETCS BhIpaOOTKa y ydamuxcs npodeccuo-
HAJIBHBIX YMEHUHN H3JIaraTh MBICIH, apTyMEHTUPOBATh CBOU COOOpa)keHHUs, 0OOCHOBBIBATD MpeJiarae-
MBI€ PEIICHUSI U OTCTAauBaTh CBOU yOEXKICHUS.

Meton aHaM3a KOHKPETHOM CUTyallu (CUTyallMOHHBINA aHAIN3, AaHAJIU3 KOHKPETHBIX CUTYAIIHA,
case-study) — 3To memaroruueckas TEXHOJIOTHsI, OCHOBaHHAs Ha MOJCIMPOBAHUU CHTYallMH MU HC-
MOJIb30BaHUS PEaJbHOM CUTYaIlMH B IENSIX aHalu3a JaHHOTO CIydYas, BBISBICHHUS MpOOIeM, MOHCKa
ANbTEPHATUBHBIX PEUICHUHN U MPUHITHS ONTUMAIBHOTO PELICHUS Mpodem.

Pacnipenenenue ayMuTOPHBIX 4aCOB HA MHTEPAKTUBHBIE METO/IbI MIPEACTAaBICHBI B TabM. 11.

Tabmuua 12
Bun
Paszpnen HNurepakTuBHas ¢gopMma Yacsl
3aHATHUSA
Jlextnu Mo3roBoii mtypm 1
PaunonansHOE UCIOIIB30- »
BaHue 3Hepropecypcos | IIpakruka Kpyrasiii cron L
propecyp P TectupoBanue 1
DHeprocoepexxenue Ha | Jlekuuu Mo3srosoii mrypm 1
WCTOYHHKE TETIOCHA0XKE- Mpaxtux Keiic meton 1
HUS PAaKTHKA | TocrppoBanne 1
Jlexuun MosroBoii mItypm 1
DHeprocbepexeHue mpu =
6 [Ipaxtuka | Kedic meton 1
NOTpeOJEHUN SHEPTUH TecTnpoBanHe 1
DHeprocbepexxenue npu | Jlekiuu Mo3srosoii mrypm 1
TPaHCIIOPTUPOBKE SHEP- Kpyrublit cron 1
IIpakTuka T 1
ropecypcoB €CTHPOBaHHE
Jlexuun MosroBoii mItypm 1
Onenka 3¢ (eKTUBHOCTH 2 ~ P
Keiic meton 1
OHEProucnoib3oBaHus | IIpakTuka
TectupoBanue 1
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