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1 Oo6ume mojioKeHus

Pabouas nmporpamMma qucuuminHbl «CrennanbHble KOMITBIOTEPHBIE TEXHOJIOTHHY» COCTaB-
J€Ha B COOTBETCTBUM C TpeOoBaHMAMHU DenepanbHOro rocylapCTBEHHOIO 00pa30oBaTEIbLHOIO
CTaH/apTa, yTBEPKAECHHOT0 NpHKa3oM MuHHCcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit dene-
pauuu Nel143 ot 28.02.2018, 1 ocHOBHOI MpodeccuonHanbHOM 00pa3oBaTeILHON TPOTPaMMBbI O
roToBKU Npoduitb «TernoBbie aIeKTPUUECKHe CTAaHIUI» 10 HAaNpaBiIeHUIo noArotosku "Temo-
HHEPreTHKA U TEIUIOTEXHHUKAY.

3agaun
IUCLUIUINHBI

CocToAT B IOJIly4EeHUU 3HAHUHM, YMEHUI U HaBBIKOB, KOTOPBIE IIO3BOJIAT:

- BBITMOJIHATDH PACYEThI TEIIOBBIX CXEM TEIIOPHEPTETHUECKOT0 000py10BaHHS
B COOTBETCTBUU C TEXHUYECKHUM 3alaHUEM, HCIIONb3YsI HHCTPYMEHTapHUi
CPEICTB aBTOMATU3UPOBAHHBIX BHIYKMCIICHUN;

- COCTABJIATH MOSICHAIOUIME Pa3JeJIbl TEXHUYECKON U IPOEKTHON JOKYMEHTa-
LIAH.

OCHOBHEBIE
pas3zenbl / TeMbl
NUCLUTUINHBI

ABTOMaTH3AIMS BBIYACICHUH TEIUIOQU3NIECKUX CBOMCTB TEINIOHOCUTENICH
TEXHOJIOTHIECKOr0 000pyI0BaHUS.
ABTOMaTH3AIMS IPEIBAPUTEIBHBIX TEIUIOBBIX PACUYETOB TEILIOIHEPreTHYEC-
CKOT'0 000pYy/I0BaHHS.
OCHOBBI aBTOMATH3AIIMH TEIUIOBBIX PACYETOB 0A30BBIX CXEM
TEIUIOPHEPTEeTHYSCKUX YCTAHOBOK.

2 IlepeuyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI MO AUCHUIJIMHE (MOIY.I10),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTH/KEHUSI KOMIIeTeHIUH

[Tpouecc n3yuenus: qucuMIIMHbl «CrernuanbHble KOMIBIOTEPHBIE TEXHOJIOTHMY HalpaB-
JieH Ha popMHpOBaHUE cienyromux komnereHuil B cootBerctBun ¢ ®I'OC BO 1 ocHOBHO# 00-
pa3oBaTeNbHON TPOTrPaMMO:

Ko 1 HaumeHnoBanue
KOMIIETEHIIUHA

I/IHI[I/IKaTOpI)I JOCTHXXCHUS

[Inanupyemslie pe3ynbTaTsl
00y4YeHHMsI 10 JUCLUILINHE

[Ipodeccuonanbubie

[TK-2 Cniocob6en npo-
BOJIUTH PACYUETHI IO
THUTIOBBIM METOJIKAM,
IMPOCKTUPOBATH TCX-
HOJIOTUYECKOE 000pYy-
JIOBAHHE C UCTIOJIB30-
BaHUEM CTaHJIAPTHBIX
CPEICTB aBTOMATH3a-
IIUU IPOCKTUPOBAHHUSI
B COOTBETCTBHUU C TCX-
HUYECKUM 3aJ1aHuEM

ITK-2.1. 3HaeT METOAMKH pac-
yeTa 1Jis IPOCKTUPOBAHUS TEX-
HOJIOTHYECKOT0 000py10BaHUs
[1IK-2.2 YmeeT npuMeHsTh CTaH-
JApTHBIE CPEICTBA aBTOMATH3a-
LMY TIPOEKTUPOBAHUS TEXHOJIO-
THYECKOro 000pyT0BaHHUS
[1K-2.3 Bnageer HaBbIKaMH MPO-
BEJICHUS pacyeTOB IIPH NIPOEKTH-
POBaHHUH TEXHOJIOTHYECKOTO
o0opyaoBaHus

- 3HATb MPUHIUIILI IIPOBECACHUA
pacueToB MPH MTPOCKTHPOBAHUH
TEXHOJIOTHYECKOr0o 000py10Ba-
HUSI C MCTIOJIb30BAaHUEM CPE/ICTB
aBTOMATH3allNY;

- YMCTb IMOJIb30BAaThHCA CUCTEMaMU
ABTOMATHU3UPOBAHHBIX PACUCTOB
IIPU IPOEKTUPOBAHUH TEXHOJIOTH-
YECKOT0 000pyI0BaHHs;

- BJIAICTh HAaBbIKaMHU IMPOBCACHU A
ABTOMATU3UPOBAHHBIX PACUCTOB U
aHaJIN3a UX Pe3yJIbTaTOB.

3 MecTo IMCHMILIMHBI (MO1YJ151) B CTPYKTYpe 00pa3oBaTebHOIl NPpOrpaMMbl

I[I/ICI_II/IHJ'II/IHa BXOJUT B COCTaB Omoka 1 ((I[I/ICI_II/IHJ'II/IHBI (MO,[[y.]'II/I)» M OTHOCHUTCS K 00s13a-

TeJBLHOI YacTH.

MecTo nucuunauHse! (3Tan GopMUPOBAHUS KOMIETEHIIUN) OTPAKEHO B cxeMe GOpMHUPO-
BaHUsI KOMIETEHIMH, IPEICTABICHHON B JOKyMeHTe OyerouHvle Mamepuansl, pa3MeIleHHOM
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Ha caiite yHuBepcuTeTa WWW.KNnastu.ru / Haw ynusepcumem / Obpazosanue / Tennosnepeemuxa
u mennomexnuxa | Oyenounvle mamepuains).

JuctmuimHa «CrenuanbHble KOMITBIOTEPHBIE TEXHOJOTHIY TTOJHOCTBIO PEan3yeTcs B
¢dopme npakTuueckoil noAroToBku. [IpakTuueckast HoAroTOBKa OpraHu3yeTcs yTeM MPOBEACHUS
NPaKTUYCCKUX 3aHIATUH.

[IpakTuyeckas MOArOTOBKAa peanusyeTcss Ha ocHoBe: lIpodeccuoHanbHbIM CcTaHIApT:
20.014 - PaGoTHHK 11O OpraHU3AIMH IKCILTyaTallMK TETUIOMEXaHUIECKOTO 000PYyI0BaHMSI TEILIO-
BOM anekTpocraniuu. O0o0mennas tpyaosas pynkius: 3.1 — Bemmonnenue npocteix padboT mo
OpPraHU3alMOHHOMY U TEXHUYECKOMY 00ECIIEUCHHUIO IKCILTyaTaIlH TEINIOMEXaHUIeCKOTO 000py-
nosanus TOC.

4 CopepxaHue TUCHUILIMHBI (MOYJI51), CTPYKTYPHPOBaHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHHeM OTBeJEHHOI0 Ha HUX KOJIMYeCTBAa aKaJeMHUYeCKHX
4acoB U BU/JI0B y4eOHOM padoThI

4.1 Crpykrypa M coaep:KaHHe JMCHUILIHHBI 1JIs1 04HOH (popMbI 00yUeHHust

Jucuumnnaa «CrienuanbHble KOMITBIOTEPHBIE TEXHOJIOTHU» M3ydaeTcs Ha 3 Kypce B 6
cemectpe.

OO6mast Tpy10€MKOCTh JUCITUILIMHBI cocTaBisieT 3 3.€., 108 4., B TOM uncie KOHTaKTHas
paboTta oOy4aronuxcs ¢ npernojaaBaresieM 32 4., IPOMEXKYTOUHas aTTecTanus B (popMme 3a4era ¢
oueHkoii 0 4., camocTosTenbHas paboTa oOydaronmxcs 76 4.

Bunel yueGHOI paboThl, BKIIOYasi CAMOCTOATEIbHYIO
paboTy 00yJarONIMXCsl ¥ TPYTOEMKOCTH (B Yacax)
KonTakTHas pabora
HaumenoBanue paszienos, TeM u npenojaBaTesis ¢ 00yJarouu-

coJiepKaHue MaTepHaa MUCS KP [Tpom.
Tek- [IpaxTu- | Jlabopa- aTTecT.
- YECKHUE | TOPHBIE
3aHTHUSL | paboThI
Pa3zoen «Aemomamuzayus 8biyucieHUll menioguaUyecKux ce0UCma menjioHocumenei
Tema «Ilpumenenue npocpammmbix
cpedcme pacuema C80UCME 800bl U

CPC

- - 2 - - 2
80051020 napa (cmanoapm
IAPWS-97)»
Tema «Pacuem c801icme 61adCHO20
8030yXa CpeodCcmeamu KOMnvlomep- - - 2 - - 2

HOU MAMEMamuKuy
Tema «Pacuem mennogusuneckux
CBOICME 2A308 U 2A308bIX cMecell, 5 i i 5
X11a0a2eHmo8 cpeocmeamu KOMns-
FOMEPHOU MAMEMAMUKUY
Pa3zoen «Aemomamuzayus npedsapumenbHbvlx Meniosblx paciemos
menio3Hepeemuieckoc0 000py008aHusL)
Tema «Pacuem pecenepamugrno2o

nooozpesameris NUMAmMenIbHOU - - 2 - - 2
800b1»
Tema «Pacuem 6030yxonoodoepesa- i i 5 i i 2
mensy
Tema «Pacuem yununopa naposoti - - 2 - - 2




Bunsl yueOHOM pabOThI, BKIIOYAsi CAMOCTOSTEIBHYIO
paboTy 00yJarOIIMXCsI M TPYTOEMKOCTH (B Yacax)

KonrakTHas padora
HaumeHnoBanue pa3zaenoB, TeM U npenojaBaTesis ¢ 00yJarouu-
COZEpKaHue MaTepuaia MHUCS VKD IIpom. CPC
Tek- [Ipaktu- | JlaGopa- aTTecT.
- YECKUE | TOPHBIC
3aHsTHSL | pabOThI
mypouHoL)
Pa3zoen «OcHogvl asmomamuzayuu meniossvlx pacuemos 6a308ulx cxem
MeNnI09HeP2eMUYecKUX yCmaHo80K»
Tema «Pacuem mennogoco yuxia i i 4 i i 4
Penxuna»
Tema «Pacuem napomypounno2o
YUKIA C NPOMENCYMOYHBIM nepe- - - 4 - - 4
2pesom napay
Tema «Pacuem napomypounno2o
YUKIA C peceHepamusHblM no0ozpe- - - 4 - - 4
gamenem NUMAmMenbHoU 800bl»
Tema «Pacuem eazomypounnoeo ) ) 4 ) ) 4
YUKIa»
Tema «Pacuem xonoounvHou ma- i i 4 i i 4
UWUHDBLY
PacuerHo-Tpaduueckas pabora - - - - - 44
3auem ¢ oueHKou - - - - - -
HUTOT'O i i 30 i i 76
1O JUCHUILIHHE

4.2 CTpykTypa u cojiep:KaHue JUCHUTLIMHBI 1J15 3204HO# (popMBbI 00yUeHU s

Hucuumnnaa «CriennaabHble KOMIBIOTEPHBIE TEXHOJIOTHI) H3ydaeTcs Ha 3, 4 Kypcax B

6, 7 cemecTpax.

OO6mast Tpy10EMKOCTh TUCITUILIMHBI cocTaBisieT 3 3.€., 108 4., B TOM uncie KOHTaKTHas
paboTta o0yyaromuxcs ¢ npenojaBareieM 8 4., MPOMEeXyTOUHas aTTecTalus B GpopMe 3adera C
OLIEHKOH1 4 4., camocTosTeNbHas paboTa oOydarommxcs 94 u.

HaunmenoBanue pa3aciioB, TCM U

Bunel yueGHOI paboThl, BKIIIOYasi CAMOCTOATEIbHYIO
paboTy 00yJarImUXCs U TPYI0EMKOCTD (B Hacax)

KonrtakTHas pabota
MpenojaBaTelis ¢ 00yJaromu-

coJepKaHue MaTepuana MHUCS ITpom.
Aep P ukp | P CPC
Tek- [Ipaktu- | Jlabopa- aTTecT.
YECKUEe | TOpHBIE
00707
3aHsITHS. | paboThI

Pazoen «Aemomamu3zayus ebluucieHull menioguzuiec

KUX CEOUCM

6 menjioHocumeneuy

Tema «lIpumenenue npocpammmuvlx
cpeocma pacuema ceolcma 600bl U

6030yXa cpedcmeamu

0,5 - - - - 2
80051HO20 napa (cmaroapm
IAPWS-97)»
Tema «Pacuem ceoticme 61ax#CcH020 05 i ) i i 2




HanmenoBanne pa3aciioB, TCM U

Bunsl yueOHOM pabOThI, BKIIOYAsi CAMOCTOSTEIBHYIO
paboTy 00yJarOIIMXCsI M TPYTOEMKOCTH (B Yacax)

KonrakTHas padora
Mpero1aBaTelisi C 00yJaromIy-

o JUCHUIIJIMHE

COZEpKaHue MaTepuaia MHUCS VKD IIpom. CPC
Tek- [Ipaktu- | JlaGopa- aTTecT.
- YECKUE | TOPHBIC
3aHsTHSL | pabOThI
KOMNbIOMEPHOU MAMEMAMUKUY
Tema «Pacuem menniogusuveckux
CBOUCME 2A308 U 2A308bIX cMecell, 1 i ) i i 4
X11a0a2eHmo8 cpeocmseamu KOMnb-
IOMEPHOU MAMEMAMUKUY
Pa3zoen «Aemomamuzayus npedsapumenvHvlX Meniogblx paciemos
MeniodHep2emu4eckKo20 000py008aHUs»
Tema «Pacuem pezenepamusHoco
noooezpesamelisi RUMAmMenbHou - - 1 - - 4
800b1»
Tema «Pacuem 6030yxonoooepesa- i i 1 i i 4
meinsi»
Tema «Pacuem yununopa naposoti i i 1 i i 4
mypouHoLy
Pa3zoen «OcHogvl agmomamuzayuul meniossvlx pacuemos 6a308blx cxem
MenI09HeP2emuUYecKuUx yCmaHo80K»
Tema «Pacuem mennogozo yukia i i 1 i i 6
Penxuna»
Tema «Pacuem napomypounHozo
YUKA C NPOMENCYMOYHBIM nepe- - - 1 - - 6
2pegom napay
Tema «Pacuem napomypounno2o
YUKIA C peceHepamusHbiM no0o2cpe- - - 1 - - 6
samenem NUMAmMenbHOU 800bl»
Tema «Pacuem ea3omypOunHo2o i i 1 i i 6
YUKIa»
Tema «Pacuem xonoounvHou ma- i i 1 i i 6
WUHBLY
Pacuetno-rpaduueckas padota - - - - - 44
3auem ¢ oueHKou - - - - - -
UToro 2 : 8 : 4 | o4

5 OueHoYHBbIE CPeICTBA /ISl IPOBEIEeHUS TEKYLIEero KOHTPOJIS U
NPOMEKYTOYHOM aTTecTaluH 00y4alolUXcs M0 AUCHUILINHE (MOAYJII0)

@DOHIBI OIIEHOYHBIX CPENICTB JIJIS TPOBECHHS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TIPO-
MEXYTOUYHOM aTTecTalluu OOCYXJAIOTCS M yTBEpXKAaroTcs Ha 3acedaHuu Kadenpsl. [Tomubrid
KOMIUIEKT KOHTPOJIbHBIX 3a/IaHU{ MM WHBIX MaTEPHaJIOB, HEOOXOIMMBIX JIJIsi OIEHUBAHUS pe-
3yJbTaTOB OOYUEHUS 110 TUCHUIUIMHE (MOYJIII0) XpaHUTCS Ha Kadenpe-pazpaboTurke B OyMaxk-
HOM WJIM DJICKTPOHHOM BHJIE, TaK)Ke (DOH/IBI OIIEHOYHBIX CPEICTB JOCTYITHBI CTYACHTAM B JINY-
HOM KabMHeTe — pa3/iell yueOHO-MeTOJUUeCKoe 00ecIeueHHE.




6 YueOHO-MeTOAUYEecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne JUCIIUTIMHBI
(Moxysisi)

6.1 OcHoBHasl ¥ 10NOJHUTE/ILHAS JUTEpaTypa

[Iepeuenb peKOMEHAYEMO OCHOBHOW M JOMOJIHUTEIIBHOM JIUTEPATYPhl MPEICTABIEH HA
caiite yHuBepcuTera WWW.Knastu.ru / Haw ynusepcumem / Qbpaszoeanue / Tennosnepeemura u
meniomexuuxa / Pabouuii yueonwiii nian / Peecmp numepamypeoi.

6.2 MeToauueckue YKa3aHuA QJIA CTYACHTOB 110 OCBOCHHUIO JTUCITUIIJINHBI

1. OOmmii cereBol pecypc (IOCTYN W3 JIOKATbHOM KommbloTepHoit cetu DOTMT)
\\1.1.1.30\Shared\ TerutoBbic JIEKTPUUIECKUE CTAHIUH;

2. Bamos, A. ®opym npoekra SMath [Dnexrponnsiii pecypc] / A. UBamos. — Pexum
nocrtyna: http://ru.smath.info/forum/;

3. TepMopmHaMHUYECKHE CBOWCTBA BOJBI M BOJSHOTO Tapa [DICKTPOHHBIA pecypc] /
IAPWS Industrial Formulation 1997. — Pexxum moctyma: http://www.iapws.org/relguide/IF97-
Rev.pdf.

6.3 CoBpemeHnnblie npodeccuoHaTbHbIE 623bI JAHHBIX H HH(OPMAIMOHHBIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NP 0CYLeCTBIEHUH 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE

Kaxnomy obyuaromemycst odecnede JoCTyIl (yIaIeHHBINA TOCTYM), B TOM YUCJIE B CIIy4ae
NPUMEHEHHS 3JICKTPOHHOTO O0YUYCHUS, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOT U, K COBPE-
MEHHBIM MTPO(PECCHOHATBHBIM 0a3aM JaHHBIX H HH(POPMAITMOHHBIM CIIPABOYHBIM CUCTEMaM, C KO-
TOPBIMH Y YHUBEPCUTETA 3aKJIFOUEH JOTOBOP.

HepequL HCIIOJIB3yEeMOTI'O ITPOTPAMMHOTO obecreueHus

Haumenosanue [10 PexBu3nTHI / yCIIOBUS UCTIOIB30BAHUS

SMath Studio CB0OOIHAS JIUIICH3US, YCIIOBHSI HCIIOB30BAHUS 110 CCHLIKE:
https://ru.smath.info

CoolProp Wrapper CBoOoHAs TUIIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CCBUIKE:
(momomuenue k SMath Studio) | https://ru.smath.info/0630p/CoolProp

[lepeueHp pexoMeHIyeMbIX NPOPECCHOHANbHBIX 0a3 JaHHBIX W WH(POPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM MPECTABIICH Ha caiiTe yHHBepcuTeTa WWW.Knastu.ru / Haw ynueepcumem /
Obpasosanue / Tennosnepeemuxa u meniomexuuxa / Pabouuii yueonwiii nian / Peecmp 9BC.

AKTyanpHas HHPOpMaLUS MO 3aKII0UYEHHBIM Ha TeKYIIMHA y4eOHBIH IO/ 1I0rOBOpaM MpH-
BeJieHa Ha cTpanule Hayuno-rexuuueckoit oubnuorexu (HTH) Ha caiite ynuBepcurera

https://knastu.ru/page/3244

6.4 TIlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTepHETY», HEOOXOAMMBIX /IVISI OCBOCHUS TMCHMILIMHBI (MO1YJIs1)

Ha crpanunie HTB M0KHO BOCIIONIb30BaThCSI HHTEPHET-PECYPCAMH OTKPBITOTO IOCTYIIA IO
YKpYIHEHHOM rpynme HanpaBineHuid u crierpanbHocTeid (YIHC) 13.00.00 Diextpo- u TermosHep-
reTHKa;

https://knastu.ru/page/539


http://www.knastu.ru/
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https://knastu.ru/page/3244
https://knastu.ru/page/539

7 Oprann3aunOHHO-neuarornquKne yciioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCa PeriaMeHTUpyeTcs y4eOHbIM TUIAHOM H pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIk 00ydeHus (mpenogaBanus) - pycckuid. [{nst Bcex BUIOB ayau-
TOPHBIX 3aHATUM aKaJEMUYECKUN Yac yCTaHABIMBACTCS MPOJOJIKUTEILHOCThIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEH MHAMBHIYabHOM 00pa3oBaTENbHON TpaeKTOpUHM O0yuaro-
HIMICST UMEET TPABO Ha Mepe3adeT COOTBETCTBYIOMIUX AUCIHUILIUH U MPO(HEeCCHOHATBHBIX MOTY-
Jieil, OCBOEHHBIX B IpoOIIecce MPEAIECTBYIOMIET0 00yUeHus, KOTOPBIM 0CBOOOXKAaeT 00yyaroIe-
rocst OT HEOOXOIUMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

7.1 OOpa3oBaTebHbIE TEXHOJIOTHHU

VY4eOHblii poliece IpH MPENnoiaBaHuU Kypca OCHOBBIBAECTCS Ha MCIIOJIb30BAHUU TPATUIIN-
OHHBIX, THHOBALIMOHHBIX U MH()OPMALMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. TpaauiuoHHbIe
00pa3oBaTeIbHbIE TEXHOJIOIMH NPEACTABIEHBI JIEKIUIMU U CEMUHAPCKUMHU (IIPAKTUUYECKUMHU) 3a-
HATUAME. VIHHOBalMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH UCTIONIB3YIOTCS B BUJIE IIMPOKOTO MPHU-
MEHEHHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POpM mpoBeneHus 3aHsaThil. MHpopManmonHsie oopa3o-
BaTeJIbHBIC TEXHOJIOTHH PEATN3YIOTCS IIyTEM aKTUBU3AIMU CAMOCTOSATEIILHOM pabOThI CTYICHTOB
B MH(OpMaLMOHHON 00pa30BaTeIbHON cpeie.

7.2 3aHATHA JEeKIHOHHOI0 THUIIA

JIEKIMOHHBIN KypC MPeanoaracT CUCTeMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPO-
COB yueOHOT0 IJIaHa.

Ha niepBoii nexuuu iekTop 00s13aH MpeIynpeInTh CTYA€HTOB, IPUMEHUTEIHHO K KAKOMY
6a30BoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHSIM) OyAeT MPOYUTAH KypC.

JIeK1MOHHBIN Kypc T0JKEH JaBaTh HanOO0IbIINK 00beM HH(pOpMaLuK U o0ecrieunBath 00-
Jee TiIy0oKoe MOHMMaHue yuyeOHbIX BOIIPOCOB MPU 3HAUUTENILHO MEHbIIEH 3aTpaTe BpeMEHH, YeM
3TO TpebyeTcst OOMBIINHCTBY CTY/IEHTOB HAa CAMOCTOSTENIbHOE N3yUeHNE MaTepHala.

7.3 3aHATHS CEMHHAPCKOI0 THNA

CeMuHapckue 3aHSATHS MPEACTaBIAIOT COOOM JeTanu3aluio JIEKIMOHHOTO TeopeThuye-
CKOTO MaTepuaa, IpOBOIATCS B LENAX 3aKPEIUICHUs Kypca U OXBATHIBAIOT BCE OCHOBHBIE pas-
JEJIBIL.

OcHoBHO# (hopMOIi POBECHHSI CEMHHAPOB SBJISIETCS 00CyXkIeHHe Haubosiee nmpooeM-
HBIX U CIIOXHBIX BOIIPOCOB I10 OT/AEIBHBIM TEMaM, a TaK)Ke pa300p NPUMEPOB U CUTyallUil B ayAu-
TOPHBIX YCIOBUSX. B 00s13aHHOCTH NpernoaBaTelis BXOAT: OKa3aHUe METOMUYECKON MOMOIIN U
KOHCYJIbTUPOBaHHUE CTYJEHTOB IO COOTBETCTBYIOIIMM TeMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKHUX 3aHATHAX OLIEHUBAETCSA IO CIEAYIOLIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, IIPeAIaraeMble Mperno/iaBaTesieM;

* y4acTHE B IUCKYCCHSX;

* BBITIOJTHEHUE MPOEKTHBIX U MHBIX 3aJaHHH;

* ACCUCTHPOBAHME MPENOIABATENIO B IPOBEACHUN 3aHATHH.

OTBeT 10JKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OHOCIOXKHBIM, COJIEPKATh
CCBIJIKH HA UICTOYHMKH.

JlokJ1aipl ¥ OTIIIOHUPOBAHUE JJOKIJIAI0B ITPOBEPSIOT CTENEHB BIIAJCHHS TEOPETUUECKUM Ma-
TEPUAIIOM, a TAKXKE KOPPEKTHOCTb U CTPOTOCTh PACCYkKACHUM.

OneHuBaHuUe 3a/1aHNH, BHIITOJIHEHHBIX HA CEMUHAPCKOM 3aHSATUH, BXOAUT B HAKOTJIEHHYIO
OLICHKY.



7.4 CamocTtosiTeJibHAsi pad0oTa 00y4arOIMXCH MO JMCUUILTHHE (MOAYJTI0)

CamocTtosTenbHas paboTa CTYJEHTOB — A3TO IMPOILIECC AKTHUBHOTO, IIEJIEHAIPABIEHHOTO
NPUOOPETEHUS CTYJACHTOM HOBBIX 3HaHUW, YMEHUH 0€3 HEeMOCPEACTBEHHOTO YUaCTHsI MPETo/1aBa-
TeJsl, XapaKTePU3YIOIUICS MPeIMETHON HApPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U OIICH-
KOI pe3yJbTaToOB JEATEIbHOCTH 00y4atoIerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTU3alus U 3aKPEIUICHUE MOJTYUYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHHH CTY/IEHTOB;

- yriIyOJIeHHE U PacHIMPEHUE TEOPETUUECKUX 3HAHUM;

- (hopMHpoOBaHHE YMEHUN HCHOJB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIEUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEILHOCTH MBIILIEHUS, TBOPYECKON MHUIIMATUBBI, CIOCOOHO-
CTEH K cCaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEaIN3alliu;

* pa3BUTHUE UCCIEAOBATEIBCKUX YMEHUI U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpbHas paboTa MOXKET OCYIIECTBISITHCS UHAUBUIYAIBHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TeXHOJIOTHSI OpTaHU3AIMH CAMOCTOSTEIILHON PabOThI CTYJCHTOB BKIIIOYACT UCIIOIL30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHHUBEPCUTETA.

KoHTpoisib pe3ynbTaToB BHEAYJIUTOPHOW CAMOCTOSITEIIBHOW PabOThl CTYACHTOB MOXET
MPOXOIUTH B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opme.

CTyneHThl TOJDKHBI TOJAXOAUTh K CAMOCTOSITEIILHOM padoTe KaKk K HAUBaXKHEHUIIEMY Cpe/i-
CTBY 3aKpEIUICHUS U Pa3BUTHsI TEOPETUUECKUX 3HAHUH, BEIPAOOTKE €TMHCTBA B3IJIS10B HA OT/AETIb-
HBIC BOTIPOCHI Kypca, TPHOOPETEHHUS ONPEICIICHHBIX HABBIKOB U HCIIOJIB30BaHUS MPodeccrnoHallb-
HOM JIUTEepaTyphl.

7.5 MeToanyeckne peKOMEHIAUMH 111 00Yy4AKUIUXCH M0 OCBOCHH IO U CHUILINHBI

[Tpy n3ydeHnn TUCHMIUIMHBI 00YYalOLUMMCs LeIeco00pa3HO BHIMOIHATh CIEAYIONINE pe-
KOMEHTAIHH:

1. U3yuenue yueOHOM TUCIUIUIMHBI JOHKHO BECTHCH CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-i1nbo paszena no yueOHMKY WM KOHCHEKTHBIM MaTepuaiam
pPEKOMEH/IyeTcs 10 MaMsITH BOCIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHUS, TOHATHS pa3zena.

3. Oco0oe BHUMaHHE CJIEAYET YACIUTh BBHIMOJHEHUIO OTYETOB IO MPAKTHUYECKUM 3aHs-
TUSIM U MHAWBUYaIbHBIM KOMIUIEKCHBIM 33/1aHUSIM Ha CAaMOCTOSATENbHYIO padoTy.

4. Best TeMaTHKa BOIIPOCOB, M3yYaeMbIX CAaMOCTOSITENIbHO, 33a€TCs Ha JISKIUSAX MTPEeTio/ia-
BaTeneM. MM ke maroTcs MCTOUYHUKHU (B MEPBYIO O4Yepe/b BHOBb M3JAaHHBIE B MEPUOJNYECKOMN
HAYYHOH JTUTeparype) uist 0oJiee JeTaTbHOTO IIOHMMAaHUs BOIIPOCOB, 03BYYSHHBIX Ha JICKITHH.

[Tpu camocTosTensHON PopaboTKe Kypca 00yJarouecs T0JIKHbI:

* IPOCMATPHUBATh OCHOBHEIE OTIPE/ICICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIUOHHOM 3aHITUH MaTepUa U JOMOIHUTb €TO
C YY4E€TOM PEKOMEHJOBAHHOM 110 JAHHOW T€ME JIUTEPATYPHI;

* U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIATH T€3UChI, aHHOTAIIMU U KOHCITIEKTHI
HanboJjIee BAXKHBIX MOMECHTOB;

* CAMOCTOSITENILHO BBIMOJIHATH 331aHUs, AaHATIOTUYHbIE MTpe/IaraéMbIM Ha 3aHATHAX;

* UCTIOJIB30BATh JIJISI CAMOIIPOBEPKH MaTepHaibl OHIA OIIEHOYHBIX CPEIICTB.

8 MarepuajibHO-TEXHHYECKOE 00ecneueHne, He0OX0IMMoe I
ocyliecTBJIeHHsI 00pa30BaTeIbHOIO NPoLecca Mo AUCHUILINHE (MOIYJII0)



8.1 JluneH3HOHHOE ¥ CBOOOIHO paclpocTpaHsieMoe MPorpaMMHoe odecrieueHne, uc-
NoJIb3yeMoe IPH OCyIIeCTBJICHNH 00pa30BaTe/IbHOIO NpoLecca
10 JMCHHUIIHHE

YHuBepcUTET 00ecredeH HEOOXOIMMBIM KOMITJICKTOM JIUIICH3HOHHOTO M CBOOOIHO pac-
HPOCTPaHIEMOT0 IPOrPAMMHOTO 00ECIICYSHHUSI, B TOM YHCIIE OTEYECTBEHHOT0 Iipou3BozcTBa. Co-
CTaB MPOrPAMMHOTO OOECIIEYCHHUsI, HEOOXOUMOTO JIJIsl OCBOCHUS JUCIMILIMHBI, NTPUBEICH Ha
caiite yHuBepcutera WWW.Knastu.ru / Haw ynusepcumem / Obpaszoeanue / Tennosnepeemuka u
mennomexuuxa / Pabouui yueonwiii nian / Peecmp I10.

AKTyallbHbIC Ha TEKYIIIMHA YIEOHBIN T0JT PEKBU3UTHI / YCIOBHSI HCIIOIB30BAHUS MPOTPaMM-
HOro o0ecrieueHus: MpuBecHbI Ha cTpanuie M T-ynpasiieHus Ha caiiTe yHUBEpCUTETA!

https://knastu.ru/page/1928

8.2 YuebGHo-1200paTOpHOE 000pPY/O0BaAHHE

HaumenoBanue ayauropun
(;1aboparopun)
BI[ ®OTMT [IepcoHanbHbIE KOMITBIOTEPHI
JlokayibHasl BBIYMCIIUTENIbHAS CETh

Hcnone3yemoe o0opymoBaHue

8.3 TexHuueckue u ITeKTPOHHbIE CPeICTBA 00yUeHHS

JleKIIMOHHBIE 3aHATHS.

AYIII/ITOpI/II/I 11 JICKOUOHHBIX 3aHSTUU YKOMILJICKTOBAHBI MeOENbI0 U TEXHNYECKUMU cpea-
CTBaMU O0YYEHHUsI, CITyKaIUMU JJIs TIpeJICTaBleHus1 yueOHol nHdopmanmuu 60b110# ayAuTopun
(HaOOPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUS (MIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK), yueOHO-
HaTJIsHBIe TOCOOMSI, TEeMAaTHUECKHUE UILTIOCTPAITUH ).

JlabopaTopHbIe 3aHATHS.

J1s 1abopaTOpHBIX 3aHATHI UCIOJIb3YETCS Ay AUTOPHSI, OCHAILIEHHAst 000pyA0BaHUEM, YKa-
3aHHBIM B Ta0I. 1. 8.2.

CamocrositeibHas padora.

[TomernieHust AJi1 caMOCTOSATEIBLHON pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO’KHOCTBIO TIOJKIIOYEHUS K ceTH «VIHTepHET» U JOCTYIIOM K 3JIEKTPOHHON MH(OPMAIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- 3aJ1 anekTpoHHol nHpopmauun HTBb KHAT'Y;

- KOMIIBIOTEPHBIE KJIacChl (DaKyJIbTETA.

9 MHHble cBeIeHUA

MeToaunuyecKkue PEKOMEHAAUHA 11O oﬁyqeﬂmo JIMI € OTPAHNYCHHBIMHA BO3MOKHO-
CTAMMU 310POBbA 1 UHBAJIMAOB

OcBoenne JAUCIUITIIMHBI O6y‘-IaIOHH/IMI/IC$I C OIpaHUYCHHBIMU BO3MOXKHOCTAMH 3J0POBBA
MO3KET OBITh OPraHU30BAHO KaK COBMECTHO C IPYTUMHU 00YYAIOIIMMHUCS, TaK U B OTJEIbHBIX TPYII-
nax. [Ipennonaratorcsi cnenuanbHble YCIOBUS IS OJMydyeHus: o0pa3oBaHUs 00ydaroIIUMUCS C
OTPaHUYEHHBIMH BO3MOKHOCTSMHU 37J0POBBS.

[Tpodeccopcko-Teqarorndeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHA
O0COOCHHOCTSIMU O00YUaIONIUXCS MHBATUIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS,
WHAMBUAYAIbHBIMH TporpaMMaMu  pealdWwiIuTauuud UHBaIMA0B (npu  Hanuuuu). [lpum
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HEO0OXOJUMOCTH OCYIIECTBISETCS TOMOIHUTENbHAS MOIEPIKKA MPENoiaBaHus ThIOTOpPaMH, IICH-
XO0JIOTaMH, COIIMAIbHBIMU PaOOTHUKAMU, POLIEIIIMMHU MOATOTOBKY aCCUCTEHTAMHU.

B cooTBeTcTBUU ¢ METOIMYECKMMH peKOMeHnanussMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce IperoiaraeTcsi HCIoJIb30BaTh COIMAIbHO-aKTHBHBIE U pediek-
CUBHBIE METObI 00YUYECHHSI, TEXHOJIOTUH COIUOKYIIBTYPHOU peabHIINTAIlUH C LEIbI0 OKa3aHUs T10-
MOIIH B yCTAaHOBJICHUHU TIOJTHOIICHHBIX MEXJIMYHOCTHBIX OTHOLICHUN C IPYTUMH CTYJIEHTaMH, CO-
3aHUU KOM(OPTHOTO TICHXOJIOTUYECKOT0 KiIuMaTa B cTyJeHueckoi rpynme. [logbop u paspa-
00TKa yueOHBIX MaTEPHAIIOB IIPOU3BOJIATCS C YUETOM IPEAOCTABICHHS MaTepHuaja B Pa3TUIHbIX
dbopMmax: ayauanbHOM, BU3YalIbHOW, C MCIIOJIB30BaHUEM CIEIUANbHBIX TEXHUYECKUX CPEICTB U
UH(POPMALIMOHHBIX CHCTEM.

OcBoenue nucuuruinHbl Tuiamu ¢ OB3 ocymiecTBiisercs ¢ HCTIONIb30BaHUEM CPEICTB 00Y-
YeHUs OOIIETo U CHEIHATBLHOI0 Ha3HAaYeHUs (IEPCOHATIBHOTO U KOJUIEKTUBHOTO UCTIOJIb30BAHUS).
MartepuanbHO-TeXHUYECKOE OOecreyeHre MpeaycCMaTpUBaeT IMPUCIOCOOICHUE ayTUTOpHil K
Hy)xJam jun ¢ OB3.

®opma NpoBEACHUS ATTECTAIIMH JIJISl CTYIACHTOB-UHBAINIOB YCTAHABIUBACTCS C YUETOM
WHANBUIYAITBHBIX TICUX0(pu3ndeckux ocobennocrei. [l cryaenros ¢ OB3 mpemycmarpuBaeTcs
JIocTymnHas opMma MpeAoCTaBICHHs 3aIaHUN OLICHOYHBIX CPEJICTB, @ UMEHHO:

* B TIEYATHOM WJIM DJICKTPOHHOM (hopMme (7151 JIHII C HAPYIICHUSIMH OTIOPHO-/IBUTATEIIEHOTO
amnrmapara);

* B TIeYaTHOH (hopMe HITH 3JIEKTPOHHOU (popMe ¢ yBETHMUSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIULI C HAPYIICHUSIMU CIIyXa, PeUH, 3pCHHUs);

* METO/IOM YTCHHS ACCHCTEHTOM 3a/IaHUS BCIYX (VIS JIUI C HAPYIICHUSIMH 3PEHHS).

CryneHTaM C WHBaJMAHOCTHIO YBEIMYMBAETCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOTIPOCHL. J{JIs1 TAKUX CTYJCHTOB MpelyCMaTpUBAETCs JOCTYITHAS (popMa MpeaocTaBe-
HUSl OTBETOB Ha 33JaHUS, 2 HMEHHO:

* MUCBMEHHO Ha OyMare mJii Ha0OpOM OTBETOB Ha KOMITBIOTEPE (ISl JIUII C HAPYIICHUSMH
cllyXa, peun);

* BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOIIB30BAHUEM YCIIyT aCCUCTEHTA (IS
JIMII ¢ HAPYLIEHUSMHU OMOPHO-/ABUTaTEIbHOIO aniapara);

* yCTHO (7151 TUI] ¢ HApYIICHUSIMA 3PEHHUS, ONTOPHO-ABUTATEILHOTO aIapara).

[Tpu HeoOXoAMMOCTH Il O0YHAIOIUXCsl ¢ MHBAJIHMIHOCTBIO MPOLIEAYpa OLIEHUBAHUS pe-
3yJIBTaTOB 00yUEHHS MOKET MPOBOAUTHCS B HECKOJIBKO ITAIOB.
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