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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMeHMIZ, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy omucuunnmHebl paspaboTan(a)(n) LouUeHT, K.H. (ooueHT) Bonabipes A.B. (Kadenpa BbICOKOSHEPreTUHeckmx
npoueccos u arperatos, OTaeneHve NHPOPMALMOHHBIX TEXHONOMMIA 1 3HepreTnyeckmx cuctem), AVBoldyrev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
Ork-8 CNOCOBHOCTbIO OCYLECTBASATE MOUCK, XpaHeHne, 06paboTky 1 aHanns HgopMaunm

N3 PasnUYHbIX UCTOYHMKOB 1 6a3 AaHHbIX, NPeacTaBnsTb ee B TpebyeMom cpopmate
C UCMONb30BaHNEM MHAOPMALIMOHHBIX, KOMMBIOTEPHBIX U CETEBbIX TEXHONOMUIA

MK-1 CNOCOBHOCTbIO BbISIBASITb CYWHOCTb HAY4YHO-TEXHUYECKMX NPOoBNeM, BO3HMKAOWMX B
Xo4e npogpeccrmoHanbHON OeATeNbHOCTU, U NpUBReKkaTb 4ns ux aHannaa
COOTBETCTBYOWWNIA PUIMKO-MaATEMATNYECKUIA annapar

MnK-12 CMOCOBHOCTbIO MPUMEHSATL MPOrPaMMHbIE CPEACTBA KOMMbIOTEPHOW rpacovki 1
BM3yanua3aLmnun pe3ynbtaToB 0eaTeflbHOCTU, OPOPMISATL OTHYETHI U NPe3eHTauumn ¢
MOMOLLbIO COBPEMEHHbBIX OPUCHBIX NHPOPMALIMOHHbBIX TEXHONOMNIA, TEKCTOBbLIX U
rpadpouyeckmx penakTopos, CPeaCcTB nevatu

MK-2 rOTOBHOCTbIO NMPUMEHATb PU3NKO-MartemaTn4eckumin annapart, TeopeTndeckme,
pacyeTHbIe N aKCrNepuMeHTanbHble MEeTOAbl UCCNEeL0BaHUNA, METOAbI
MarteMaTn4yeckoro 1 KOMMNbITEPHOro MOOENMPOBAHMS B NpoLecce
NpPogoeccnoHanbHOM OeaTe/lbHOCTHU

MNK-3 FOTOBHOCTbIO BbINONHATb PACHETHO-3KCNEPUMEHTANbHbIE PaboThl 1 pewatb
Hay4HO-TEXHUYECKMEe 3a4a4n B 06nacTv XoNo4nNbHOW, KPUOTEHHOWM TEXHNKU 1
CUCTEM XM3HEOBECNEYEHNS HA OCHOBE [OCTUXEHUI TEXHWKU U TEXHONOTUIA,
KNacCuYeCcKUX 1 TEXHNYECKMX TEOPUIA U METOLOB, TENNOUINYECKMX,
MaTeMaTn4YeCKMX U KOMMbIOTEPHbIX MOLENER, 0bnanalowmx BoICOKON CTENEHBIO
a[1eKBaTHOCTY pearbHbIM NPOLEccaM, MalHaM 1 annaparam

MK-4 TOTOBHOCTbHIO BbIMO/THATb PACHYETHO-3KCNepMeHTalbHbIe pa60TbI B obnacTtu
XONOANBHON U KpI/IOFeHHOI7I TEXHWKM U CUCTEM XM3HeobecrneyeHns ¢
MCNONb30BaHNEM COBPEMEHHDbIX BblHUC/TNTENIbHbIX METOL OB,
BblCOKOMPOMN3BOANTEJIbHbIX BbIHUCUTENIbHBIX CUCTEM N HAYKOEMKUNX KOMMbKOTEPHbIX
TEXHONOMNiA, N 9KCNepuMeHTas/ibHOro o6opyn05ava Ona nposeneHns MCMbITaHWA

MK-6 CMOCOBHOCTbIO MPUMEHSATL MPOrPaMMHbIE CPEACTBA KOMMbIOTEPHOW rpacorki 1
BU3yanu3auun pe3ynbTaToB Hay4YHO-UCCNEeLOBaTENbCKON NESTENbHOCTMN, 0CDOPMAATD
OTYETbI U NPEe3eHTaLmmn, roTOBUTb JOKNAAbl U CTATbyl C MOMOLLBIO COBPEMEHHbIX
0GOUCHBIX MHCPOPMALIMOHHbIX TEXHOMOIMIA, TEKCTOBBIX U FpadoUYecKmX penakTopos,
CPenCTB neyatu

MK-7 rOTOBHOCTbIO NPOEKTMNpPOBaTh AeTanun 1 y3/bl C NCNO/b30BaHNEM MPOorpaMMHbIX
CUCTEM KOMMbIOTEPHOro NPOEKTUPOBAHMUSA HA OCHOBE 3XPPEKTUBHOIO CoYeTaHnS
nepenoBbiX TEXHOMOMMIA N BbINONIHEHUS MHOroBapmaHTHbIX pac4eToB

Obyuatolumincs, 0OCBOVBLUNA LUCLUMAWHY (MOLYNb):
JonxeH 3HaTb:

- TeopeTnyeckune, pacyeTHble 1 sKCnepmmMeHTasibHble METOObI nccnefoBaHuin, METOLbI MATEMATUYECKOIO U
KOMMbOTEPHOro MooennpoBaHns.

JlonxeH ymeTb:

- OCYLWEeCTBNATb MNOWNCK, XpaHeHne, 06paboTky 1 aHann3 MHPOPMaLMKN N3 PA3NIUYHBIX MCTOYHMKOB 1 6a3 OaHHbIX,
npencTasnaTb ee B TpebyeMoM dhopmaTe C UCMoNb30BaHNEM MHAPOPMALIMOHHBIX, KOMMBIOTEPHBIX N CETEBbIX
TEXHONOIA;

- BblABNATb CYyWHOCTb HAY4YHO-TEXHNYECKUNX r|po6neM, BO3HMKalOWMX B Xo4e I'IpOCpeCCVIOHa)'IbHOVI neAaATenbHOCTH, 1
npuenekaTtb Onas nx aHannaa COOTBGTCTByIOLIJ,VIVI CpVI3VIKO-MaTeMaTI/I‘-IeCKVIVI annapar,
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- BbINMOJIHATb paCHYeTHO-3KCNepuMeHTallbHble pa6OTbI B 06NacTu XONoANNbHOW 1 Kpl/lOFGHHOI7I TEXHUKN N CNCTEM
X1n3HeobecneyeHns ¢ NCNonb30BaHNEM COBPEMEHHDbIX BblHNCNNTENIbHBIX METOO0B, BbICOKOMNPON3BOAUNTENIbHBIX
BbIHNCTUTENbHbBIX CUCTEM N HAYKOEMKUX KOMMbIOTEPHbIX TEXHONOrni, 1 3KCNepuMeHTanbHOro o6opy,uosaHv|9| ans
nposeneHns MCIbITaHWNA.

JlonxeH Bnanetb:

- HaBblkaMW UCMONb30BAHUS MPOrPaMMHbIX CPEACTB KOMMbIOTEPHON Fpachvky U BU3yannsaumm pesynoTaTos
Hay4HO-MCCNenoBaTeNbCKol AESTENBHOCTA, OCPOPMIEHNS OTHETOB M NPE3EHTALMIA C NMOMOLLBIO COBPEMEHHbBIX
0OUCHbBIX MHEPOPMALIMOHHBIX TEXHONOI WA, TEKCTOBBIX M FPadoUYECKNX PeLakToOpOoB, CPEACTB NeyaTu;

- HaBblKaMW BbIMOTHEHNSA PACHETHO-3KCNEePUMEHTAaNNbHbIX pa60T M peweHns Hay4HO-TEXHNYECKUX 3anad B obnactu
X0N0o4NNBbHON, Kpl/lOFGHHOI7I TEXHUKM U CUCTEM XUN3HeobecrneyeHnsi Ha OCHOBE JOCTUXEHUIA TEXHUKU U TEXHONOrnA,
KNnacCn4eCknx n TexHn4eckmx Teop|/||7| 1N MeTodoB, TenNoPU3NYEeCcKnx, MaTeMaTUYeCcKmx N KOMMNbIOTEPHbIX mMogaenen,
obnanarowmx BoICOKOA CTENEHbIO aaeKkBaTHOCTU peanbHbIM npoueccam, MalnHaMm n annaparam,;

- HaBblKaMWl NPOEKTNPOBaHUA ,u,eTane|7| N y3n0B C NCNONMb30BaHNEM MPOrpaMMHbIX CUCTEM KOMMbIOTEPHOIO
NnpoeKTnpoBaHM4a Ha oCHoBe QQ)Q)GKTVIBHOI'O co4yeTaHnsa nepenosbliX TEXHONMOrMI 1 BbINONHEHUS MHOroBapmaHTHbIX
pacyeTos.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
- MPUMEHSTb MOJyYeHHbIe 3HAHUS Ha NPaKTHKE.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "b61.B.[0B.2 OducunnnumHbl (Moaynm)" OCHOBHOM NpodhecCuoHanbHom
obpasoBatenbHoi nporpammel 16.03.03 "XonoaunbHas, KpUoreHHast TeXHUKa U cUCTEMbI Xn3HeobecneyeHus
(XonoomnbHas TexHuKa 1n cucteMbl XnsHeobecneyeHns)" 1 OTHOCUTCS K AUCUMNAMHAM Mo BbIGOpY.

OcBawuBaetcs Ha 3, 4 kypcax B 6, 7 ceMecTpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKocTb AncUMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 72 yaca(oB), B TOM 4yncne nekuum - 36 4yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 HYaca(oB), KOHTPONb caMoCcTosITENbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 252 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHDBI: 3a4€T B 6 CEMECTPE; 9K3aMeH B 7 ceMecTpe.

4. CopepXxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx YacoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboTbl NO AuCLUNINHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYDO0EMKOCTb CamocrositenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumu 3aHAaATUSA paboTbl

Tema 1. MonenvposaHue paboTol
1. |TennoobMeHHbIX annapaTtos 6 4 0 4 27
HW3KOTEMNEePaTYPHOW TEXHWUKI

Tema 2. PacyeTHas cuctema
5 |PaunoHanbHoro BeaeHms

" |HecTauMoHapHbIX PEXMMOB PaboThbl
KPMOreHHbIX YCTaHOBOK

Tema 3. MogenvposaHue npoLeccos
3. |oxnaxaoeHusa Ten ¢ kaHanamum BHyTpu 6 5 0 5 27
HUX

Tema 4. ConpsiXeHHble npoLecchl
4 |renno-un mMaccoobmeHa npwm

" |3amopaxvBaHum G1MONOrNYeckmx u
MULLEBbIX NMPOOYKTOB

Tema 5. TennomaccoobMeH npm
5. [mBUXEHUN ra3osbix Ny3blper Yyepes 7 3 0 3 24
CIIOW XWOKOCTU
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Buabl un yachbl
KOHTaKTHOW paboThbl,

N Pa3nenbl aucuunIvnHbl / Cemect NX TPyAOEeMKOCTb CamocTtosiTenbHas
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
K
flexumm 3aHATUA paboTbl
Tema 6. MaTtemaTtnyeckue m "
6. ema 6. MaremaTtnyeckme moaen v 3 0 3 o4
3M1IEMEHTOB N CUCTEM BEHTUNALMN
Tema 7. [NporHo3nposaHue
TEXHNKO-3KOHOMUYECKNX
7. XapaKTEPUCTMK BEHTUNSILLMOHHBIX 7 3 0 3 24
cucTtem
Tema 8. OnTumMmMsaums
TEeXHUKO-3KOHOMNYEeCKUnNX
8. XapaKTepVICTVIK BEHTUNALMNOHHDbIX 7 3 0 3 24
cuctem
Tema 9. MaTtemaTtnyeckoe
MOLENMPOBaHNE
9. [TennomacconepeHoca B kaHanax 7 3 0 3 24

TENNooOMEHHOM Hacaaku npu
BOZOMCMNAPUTENBHOM OXNaXAeHUN

Tema 10. MogennposaHue
pereHepaTMBHOrO OXnaxaeHns
OoCpenHeHHOW MaTeMaTnyeckom
10. 7
0 mogenbio. OnTMmM3aumsa napameTpos 3 0 3 24
oxnaguTteneii BOAOUCNApUTENbHOMo
™Mna.

Ntoro 36 0 36 252

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)
Tema 1. MogenupoBaHue paboTbl TENNOO6MEHHbIX annapaToB HU3KOTEMMEepPaTypPHON TEXHUKN

MonennpoBaHue TENNOBOrO B3aMMOLENCTBNS NMOTOKOB 1 CTEHKM B TENNOOOMEHHbIX annapartax. AHanMTuyeckme Metopl
peweHns ansa ctaumoHapHoro cnydas. KoHeYHo-pasHOCTHbIN MeTon pacyeTa ABYXMOTOYHbIX TennoobMeHHNKOB 6e3
nepeceveHns pacyeTHbIX Npogounei TeMnepartyp NoTOKOB (CTaUMOHapPHbIA cnyyai). MpubnyxeHHbI MeToq
pasnoxeHns no 6a3ncHbIM (PYHKLIMSIM MO NPOCTPAHCTBEHHOM KoopAnHaTe (HecTauuoHapHbli criyyai). OnpeneneHve
KO3(PPULIMEHTOB TEMNOOTAAYN C UCMONb30BAHNEM KPUTEPUANBHBIX 3aBUCMOCTEN.

Tema 2. PacueTHasi cuCTeMa paLMoHanbHOro BeAeHUs1 HeCTaLuNOHaPHbIX PeXUMOB PaboTbl KPUOreHHbIX
yCTaHOBOK

MonennpoBaHme HeCTaLMOHAPHbBIX U MEHSIIOWMXCS PEXUMOB PaboThl HU3KOTEMMNepaTypHbIX yCTaHOBOK. MocTaHoBka
3aayv 1 pacyeTHble cTyneHn. Momenb ¢ KOCBEHHbIM y4eToM TennoobmeHa. Moaenb ¢ cocpefoTO4EHHbIMM
napameTpamu. Monenb ¢ pacnpeneneHHeiMy napaMeTpam. NoBepoYHbIi pacyeT 1 paunoHanbHOe NpoBeLeHne
nepexoaHbIX PeXUMOB paboTbl. PekoMeHaaUMM MO KOHCTPYKTMBHBIM U3MEHEHUSIM, MPUBOASAWMM K YNyHIIEHWIO
npoBeaeHns pabo4nx NPOLECCoB.

Tewma 3. MO.IJ.eJWIpOBaHVIe npoLeccoB oxnaxpeHus Ten ¢ KaHanamun BHYTPU HUX

OcHoBHble cnocobbl oxnaxaeHus 06bekToB. OLeHKN BpeMeHn oxnaxaneHums obbekToB. MatemaTnyeckas Moaenb
TennoobmeHa umnmHgpnyeckoro 06'beKTa, MUMeloLEero ocesble KaHanbl. PaumnoHanbHoe BeaeHne npouecca oxnaxneHus
nakeTa NCnoib30BaHHbIX aBTOMOKPbILWEK. Vicnonb3oBaHne N3MeHeHNs HanpasneHnsa OBUXeHUsA noToka ans
YMEHbLUEeHNA pa3HOCTU TeMnepartyp B oxXxnaxnaemom Tene.

Tema 4. ConpsixXeHHble NPoLecchl TEMO- U MAacCOOOMeHa NpPU 3aMopaXuBaHMM OMONOrMYECKMX U NULLLEBbIX
NpoayKTOB

Oco6eHHOCTN MOAENMPOBaHIS NMPOLIECCOB OXNaXAeHNs 1 3aMopaxXuBaHus. PacuetHoe 1 aKkcrepuMeHTanbHoe
nccnenoBaHme 3aMopaxXnBaHUS HEOHOPOLHOMO MULLEBOro MNPOAYKTa B CKOPOMOPO3MILHOM annapare. MoaenvposaHme
NpoLeccoB MaccoobMeHa Npu oxnaxaeHun. AKCnepuMeHTanbHoe NccnenoBaHye NPoLEeccoB UCNapeHns Bnarv npw
OXNaXAEHUMN 1 3aMOpPaXMBaHNM.

Tema 5. TennomaccoobmeH npu ABUXEHUU ra3oBbiX Ny3bipen Yepes CNon X1UaKoCcTu

OcobeHHoCcTM TennoMaccoobMeHHbIX npoueccos npu bapboTtaxe. N3oTepMuyecknii MaccoobMeH npu BCAAbITAN
ny3blpbka rasa B cfioe XuakocTtv. MoaenmpoBaHve n3oTepMmyeckon 6apboTaxkHOM KONOHHbI 6e3 nepemMeLlBaHus.
MonenvposaHue 6apboTaxXHOM KONOHHbI C NepeMelinBaHneM. MoaenmpoBaHne NPoLEecCoB OYNCTKMA XUOKOCTU OT
pacTBOpeHHbIX ra3os npu 6apboTtaxe.

Tema 6. MateMaTuyeckue Moaesnn 3/1IEMEHTOB U CUCTEM BEHTUNSALUN
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JlekoMnosnums CnoXHblX BEHTUNSUNOHHbBIX CUCTEM. ICTOYHMKN Hanopa BEHTUNALUMNOHHbIX CUCTEM. AI'IﬂpOKCVIMaLI,I/ISI
XapakTepucTtnk NCTOYHMKOB Hamnopa. HanopHo—perynMpyrouwle yCTpOVICTBa. CDOpMI/IpOBaHI/Ie 6a30BbIxX ypaBHean7| ons
KOHCTPYKTUBHbIX Y3/10B 1 KOHCTPYKTUBHbIX KONeL. MO,D,eﬂI/IpOBaHI/Ie CINOXHOW I'Ipl/lTO'-IHO-BbITﬂ)KHOVI BEHTUNSALMOHHOM
CNCTEMbI C I'IpOMe)KyTO'-IHOI7I €MKOCTbHO.

Tema 7. npOFHO3VIpOBaHVIe TEXHUKO-3KOHOMUYECKUX XapakKTepuctukKk BEHTUNALNOHHbIX CUCTEM

MpUHLUMNBI 3KOHOMMYECKOro 060CHOBaHMUSI NPOrHO3UPOBaHNS TEXHUKO-9KOHOMUYECKMX XapaKTePUCTUK BEHTUNSILMOHHDBIX
cucteM. MeponpusTus No NOBbIWEHMIO KA4eCTBa BXO4A BEHTUNSALMOHHBLIX cnucTeM. OXnaaeMblit 3KOHOMUYECKMI
apdheKkT oT pas3paboTku 1 BHEAPEHUS MEPONPUSITUA MO MOBLIWEHWIO Ka4eCTBa BEHTUNSILMOHHBIX CUCTEM.
OPPEKTMBHOCTL CUCTEM BEHTUNSALMN.

Tema 8. ONTMMU3aLNA TEXHUKO-3KOHOMUYECKUX XapakTepuctukKk BeHTUNSAUMNOHHbIX CUCTEM

I'IpleeHeHme mMeTonoB onTnMmn3auunin B MH)KeHepHOIZ npakTuke. Vicnonb3oBaHne MeToO0B ONTMMMU3aLUK npu
NPOEKTNPOBaHNN. 3agaqv ontumMmMaauumn ans pyHKUMN oaHom nepeMeHHoVI. KpI/ITepVII/I ontumanbHocTu. MeTtoabl
NCKNKOYEeHNSA NHTepBanos. oT1an yYMEeHbLlEeHNA nHTepBana. CpaBHeHI/Ie MeTo0B UCKTIYEHUA NHTEPBANoOB.. Ontnmmusaums
napamMeTpoB BEHTUNALMOHHOM CUCTEMBI CBapO4yHOro Mecra. CDyHKLI,I/II/I HECKO/TIbKUX NepeMeHHbIX. MeTonbl npsaMoro
noucka. OnTnMmsaums reoMeTpmn4eckunx napameTpos I'Ipl/lTOHHOI7I BEHTUNALNN.

Tema 9. MatemaTuyeckoe MogenupoBaHue TernsiomaccornepeHoca B KaHanax Tennoo6MeHHON HacaoKu npu
BoaouncnapuTenbHOM oxnaxageHun

|/|,D,eaJ'II/I3I/IpOBaHHaFI mMoLeNnb pereHepatnBHOro oxnaxneHus VICI'IapI/ITeJ'IbHOIZ Hacaflku Ha ocHoBe HanaHcoBbIX
ypaBHeHVIVI. YDaBHeHI/Iﬂ 3Heprmm n nepeHoca Macchobl B KaHanax I/ICI'IEIpI/ITGJ'IbHOI7I Hacalkn KoHOunUKnoHepa. Mogenb
pereHepaTtnBHOro oxnaxXXneHms n alropmutm peannsadunin. Pacuet p8.60TbI ncnaputenbHbIX oxnagurenen
pereHepaTtnBHOro npnHUMna nencrseuns.

Tema 10. Mo.uenuposaHue pereHepaTuBHOro oxnaxmneHusa ocpegHeHHOW MaTeMaTu4ecKon moaenbio.
ontuMusaums napameTpoB oxnaguTenen BoooucnapuTenbHOro Tuna.

OcpenHeHHble ypaBHeHWs TennomacconepeHoca. OcobeHHOCTU onpeneneHnst KOAULIMEHTOB TEMMO- U MaccooTAauM
B KaHanax oxnaguteneii. CpaBHeHMe pacyeToB Mo MOJIHOM U ocpeaHeHHon Moaensam. AspoanHamMmyeckne
COMPOTMBNEHUS B KaHanax TennoobMeHHo Hacaaku. BeHTunsTopHble 610Ky cUCTEM oxnaxaeHns Bo3ayxa. BnusiHue
reoMeTpuYecKkrx napameTpoB TennoobMeHHON Hacaaky Ha adpdeKTUBHOCTL paboTel oxnaanTenei. ANropuTm
COBMECTHOIO pelleHnst MoJenei TennoMacconepeHoca 1 aspoanHaMUYecKnx CoNpoTUBAEHNA. BbiBop onTiManbHbix
reoMeTpUYecKrx napaMmeTpoB BOAOUCNAPUTENbHBIX OXNaanTenei.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YiTaroT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaroWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMI PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumu n ocyllecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creuvanmiTerta, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHuctepcTea obpasoBaHus u Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apcTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBeEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpepncTts no pucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUeM 3TanoB UX oopMMpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMUS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIM TeMmbl (pa3penbl) AUCLUUNNUHBI
CemecTp 6
| Tekywumit koHTpons)
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. MonenvpoBaHue paboTbl TENI00OMEHHbBIX annapaTos
HW3KOTEMMEepPaTypPHON TEXHUKN
2. PacuyeTHas cuctema paumoHanbHOro BELEHUS HECTALMOHAPHbIX
MK-1  OMK-8 pPeXMMOB paboTbl KPUOTrEHHBIX YCTaHOBOK

’ 3. MogenuposaHve NpoLLeCCcoB OXNaxAeHns Ten ¢ kaHanamu
BHYTPW HUX
4. ConpsixXeHHble MPOLECCH TEMNO- 1 MaccoobMeHa npwu
3aMOpaxmBaHnM BUONOrMYECKUX U NMULLEBBIX NPOOYKTOB

1. MonenvpoBaHue paboTbl TENI00OMEHHbBIX anmnapaTos
HW3KOTEeMMNepaTypHON TEXHUKN
2. PacuyeTHas cuctema paunoHanbHOro BeAEHUS HeCTaLMOHAPHbIX
5 NabopaTopHbie MK-3 MK-2 . [K-12 PEeXMMOB paboTbl KPUOTrEHHbIX YCTAaHOBOK

paboTbl ’ ’ 3. MoaenupoBaHve NpoLIeCCOB OXNaXAeHNsl TeN C KaHanamu
BHYTPU HKX
4. ConpsiXeHHble NPOLEeCcCH TeMNo- 1 MaccoobMeHa npwu
3aMopaxmBaHnM BUONOrMHECKUX U NMULLEBBIX MPOOYKTOB

1. MonenvpoBaHue paboTbl TENIO0OMEHHbBIX annapaTos
HM3KOTEMMEPATYPHOMN TEXHWKM
2. PacyeTHag cuctema paumoHanbHOro BeAeHNs HecTaunoHapHbIX
3 KoHTponbHas AK-7  MK-6 . AK-4 PEeXMMOB PaboTbl KPUOTrEHHBIX YCTaHOBOK

pabota ’ ’ 3. MogennposaH/e NpoLeCccoB OXNaxXaeHus Ten ¢ KaHanamm
BHYTPU HUX
4. ConpsixXeHHble NPOLECCH TEMNO- 1 MaccoobMeHa npwu
3aMopaxmBaHnm BUONOrMYECKUX U NMULLEBBIX NPOOYKTOB

1 [YcTHBIM onpoc

OriK-8, MK-1, MK-12,
3auer MnK-2, rK-3, rk-4, rk-e,
MK-7

CemecTtp 7
TeKyLLMI KOHTPO/Ib

5. TennomaccoobMeH Npu ABUXEHUM Fa30BbIX Ny3bIpei Yepes
CNOM XMIOKOCTH

6. MaTtematnyeckme Mogenmn aNeMEeHTOB Y CUCTEM BEHTUNALNM
7. MNporHo3npoBaHmne TEXHNKO-9KOHOMUYECKMX XapaKTepucTmk
BEHTUNSLMOHHbIX CUCTEM

8. ONTMM3aumsa TEXHUKO-9KOHOMUYECKNX XapakTepucTuK

1 |YcTHbI onpoc MnKk-1, Ork-8 BEHTUNSALMOHHBIX CUCTEM

9. Matemartnyeckoe Mo4enMpoBaHue TennomMacconepeHoca B
KaHanax TennoobMeHHOoM Hacanku Npy BOLOVUCNAPUTENbHOM
oXnaxaeHmm

10. MogenupoBaHne pereHepaTnBHOrO OXNaXaeHns
ocpenHeHHON Matematumyeckor mogensto. OnTuMmsauns
napameTpoB oxnaguTenen BO4OUCNapUTENbHOro Tuna.

5. TennomaccoobMeH Npu OBMXEHUN ra3oBbiX Ny3blpei Yyepes

CNOW XNOKOCTU

6. Matematnyeckme mooenm 31EeMeHTOB N CUCTEM BEHTUNSALUN

7. MporHo3mpoBaHmMe TEXHNKO-9KOHOMUMYECKUX XapaKTepPUCTUK

BEHTUNSALMOHHbBIX CUCTEM

) NaGopatopHbie K2 [KA2  TIK.3 8. ONTMMN3auUns TEXHMKO-9KOHOMUYECKUX XapakTePUCTUK
260ThI -2, MK-12, IMNK- BEHTUNSALMOHHbBIX CUCTEM

P 9. MaTtemaTnyeckoe MoaenmpoBaHne TennomMacconepeHoca B

kaHanax TennoobMeHHoIn Hacaaku NPy BOAOUCHAPUTENIbHOM

oxnax.neHum

10. MooenupoBaHue pereHepaTmMBHOIO OXNaxaeHus

OocpefHEeHHOoI MmaTeMaTnyeckon moaenoto. OnTuMmnsauns

napameTpoB oxnaautenen BOAOMCNAPUTENIbHOrO TUNa.
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

pabota

3 KoHTponbHas

MNK-7, MNK-6

, MK-4 BEHTUNSALMOHHBLIX CUCTEM

5. TennomaccoobMeH Npu OBUXEHUM ra3oBbiX Ny3bipeit Yepes
CNOM XMIOKOCTU

6. MatemaTtnyeckne MoOENN 3NEMEHTOB 1 CUCTEM BEHTMNSALMM
7. MporHoaupoBaHne TEXHUKO-9KOHOMUYECKNX XapaKTEPMUCTMK
BEHTUNSALMOHHbBIX CUCTEM

8. ONTMMn3auns TEXHMKO-9KOHOMUYECKUX XapakTepUCTHK

9. MatemaTtunyeckoe MogenupoBaHue TennomMacconepeHoca B
KaHanax TennoobMeHHOM Hacanku Npyu BOAOUCNAPUTENbHOM
oxnaxaeHun

10. MogenupoBaHne pereHepaTnBHOrO OXnaxaeHns
OCpEeLHEHHON MaTeMaTmyeckon mogensio. OnTummnaauns
napameTpoB oxnagutenen BO4OUCNapUTENbHOro Tuna.

9k3aMeH

NnK-7

OriK-8, MK-1, MK-12,
MnK-2, rK-3, rk-4, rk-e,

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nuyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns

OTnnyHO XopoLuo Y nosn. Heyan.

CemecTp 6

TeKyL i KOHTPONb

YCTHbIA onpoc (B oTBeTe kKauecTBeHHO |OCHOBHLIE BOMPOCHI Tema yacTnyHO Tema He packpbiTa.
pPackpbITO COAEPXaHWe [TeMbl PACKPbITHI. packpbita. OtBeT cnabo [[MoHATWiAHbIA annapart 1
Tembl. OTBeT Xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. LlenoM afiekBaTtHa TeMe. [[ToHATUIAHLIN annapaT  (HeyooBNeTBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTUYHO. [MoHumaHve maTepmana
NOHSATWIAHBIA annapart. [NoHATWIAHBIA annapart. |[loHMMaHWe OTAENbHbIX |oparMeHTapHOe unu
MponemoHcTprpoBaH  ([pOAEMOHCTPMPOBAH  [MONOXEHWI N3 oTcyTCTBYET. HeymeHune
BbICOKWIA YPOBEHb XOpOLWNiA YPOBEHb mMatepuana rno Teme. oopMynMpoBaTh CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
POpPMynMpPOBaTh CBOU  |OOPMYNMPOBaTb CBOM  |hOPMYNMPOBaTbL CBOM  [MONIOXEHMSI.
Mbicnu, obcyxnatb Mbicnv, obcyxaatb Mbicnu, obcyxaaTtb
JNCKYCCUOHHbIE LINCKYCCUOHHbIE JNCKYCCUOHHbIE
NMONOXEHMSI. MONOXEHUS. MONOXEHMS.

NabopaTopHble |O6opyLoBaHME 1 O6opynoBaHue n Ob6opynosaHue u O6opynoBaHue 1

pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCNOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNETBOPMTENbHAA
NnoAroToBKa. NOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B ocCHOBHOM  [HeobxonomMmble HaBblku  |HeobxoamMble HaBbIKK
OCBOEHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.

uensam.
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npasunbHo. NpossneHa
npesocxogHas
TeopeTmyeckas
NMoAroToBKa.
Heobxoanmble HaBbIKK
N YMEHMWS NONHOCTbIO
ocBoeHbl. PesynbTat
nabopatopHoi paboThl
MONHOCTBIO
COOTBETCTBYeT eé
uensm.

B OCHOBHOM MpPaBuIIbHO.
lMposiBnena xopouwas
TeopeTnyeckas
NOAroToBKa.
HeobxonuMble HaBbiku
1 YMEHNS B OCHOBHOM
ocBOeHbI. PesynbTaTt
nabopatopHoii paboTbl
B OCHOBHOM
COOTBETCTBYeET €€
Lensam.

NCMNONb30BaHbI
npasunbHo. NpossneHa
yLoOBNeTBOpUTENbHAN
TeopeTuyeckas
noaroToBka.
Heobxoanmble HaBbIKK
N YMEHMNS 4aCTUYHO
ocBOeHbl. PesynbTar
nabopatopHoii paboThi
4acTMYHO
COOTBETCTBYET eé
uensam.

HenpaBUNbHO.
MposiBnena
HeYyLOBNEeTBOPUTENbHASA
TeopeTnyeckas
NOAroTOBKA.
Heobxoanmble HaBbIKK
1 YMEHNS HE OCBOEHDI.
PesynbTtar
nabopatopHoii paboThl
He COOTBeTCTBYeT eé
Lensim.

dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytoT [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb MpucyTtcTeylOT cepbésHble oWwmnbKy. HeyLOBNEeTBOPUTENbHbIN
BNnafeHns MatepmanoMm. |HesHauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHUs
MposiBneHsbl ownbKu. YyOOBNETBOPUTENbHbIA  [MaTepuanom.
NPeBOCXOAHble [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanoM. |lpossneHbl HU3kue crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NPUMEHATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPUMEHSTb 3HAHUSA U [YMEHUS K BbIMNOMHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a4aHuniA.
YMEHUS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencmamel?l pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHUKN yHMBEpCUTEeTa K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
Cemectp 7
TeKyL i KOHTPONb
YCTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4aCTU4HO Tema He packpbiTa.
packpbITO coepXaHue [TeMbl PacKpbITbl. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYpUpOBaH. uenomM ageksatHa TeMe. |[ToHATURHBIA annapart  |HeyLooBNeTBOPUTENbHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTU4YHO. lMoHumMaHune maTtepmana
NOHATUMHLIA annapaTt. |NOHATWUIHbIA annapaTt. |[loHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
lMpooemoHcTpuposaH  |[1poaeMOHCTPUPOBAH  |MONOXEHUA 13 oTcyTCcTBYeT. HeymeHue
BbICOKU YPOBEHb XOPOLWMWNA YPOBEHb maTtepuana no Teme. dopMynnpoBatb CBOU
NoHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTh
[MpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpMynMpoBaTb CBOU  (POPMYNMpPOBATb CBOU  |MONOXEHUS.
MbiCnn, 0bCcyxaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
IVCKYCCUOHHblE ONCKYCCUOHHbIE IVCKYCCUOHHblE
NMONOXEHUS. MONOXEHMNSI. NMONOXEHUS.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 2
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

MpunoxeHne. PassépHyToe cogepxaHne OLEHO4YHbIX CPEACTB - B NPUKPENNEHHOM dhainne
F_28131406/kontr._16.03.03_Model.fiz.proc.pdf

CemecTp 6

TekyLU KOHTPONb
1. YCTHBIN onpoc

Tembl 1,2, 3, 4

Bonpochkl no TemMe 1: HeCcTauMoHapHbIA PEXUM, HA3KOTEMMNepaTypHbIe YCTaHOBKW, aHaNIMTUYECKWIA METOL, YUCTIEHHBbI
MeToq, cucTeMa ypaBHeHUid ans tennoobmeHa B ABYXNOTOYHOM TennoobMeHHuke 'Tpyba B Tpybe', rpaHuyHble yCnoBus,
HayanbHble YCNoBWS, UHTerpanbHble NpeobpasoBaHns Jlannaca, (pasoBble NPeBpalLeHnsl, KOHEYHO-Pa3HOCTHbIV METoA,
CTaUVOHAPHBIV PEXUM, METOL Pa3NoXeHNs No 6a3nCHbIM (PYHKLIMSIM, KBA3UCTaLMOHAPHBIA NPOLECC,
annpoKCVMaLIMOHHbIA METOL pacyeTa, KputepuasnbHble YypaBHEHMs TENNOOTAA4M, MOBEPOYHbIA pacyeT, NPsiMoM 1
06paTHbIi MOTOKM, NOMPABOYHbIA KOIPMULMEHT LNS KOPPEKLMM KOIPMULNEHTA TEMOOTAAUYM B MEXTPYOHOM
MpPOCTpaHCTBe, 06N1acTV NPUMEHEHUs MoLEeNeil.

CtpaHnua 10 ns 19.
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Bonpochkl no Teme 2: gonyweHns npym MOAENNPOBAHNM HECTALMOHAPHbBIX PEXVMOB, METOL ManbiX OTKIOHEHWIA,
nocnenoBaTenbHOCTb ONpefeneHnsa XxapakTepUCTUK PedpUXepaTopHbIX refnmeBbiX CUCTEM, JIMHEAPU30BaHHas cnucTema
YPaBHEVHIA 4Nis 3aaHHOr0 BO3MYLEHUS, MOAENVPOBAHNE NMYCKOBOMO NeproLa CUCTEMbI, METOL 3NEMEHTAPHbIX 6anaHcoB
NMOOBUXHbBIX Cpen, MoCTaHOBKa 3a4a4u, pacyeTHble CTYMNEeHW, CUMMNEKC-METOA, MOLENb C COCPENOTOHEHHbIMU
napameTpamu, HTerpasbHble KO3PMPULNEHTLI TENTOOTAAYN, SKCTPEMYM LIeNIEBON PYHKLNN, METOAbI OA4HOMEPHOMN 1
MHOrOMEpHOW ONTUMU3aLUnnN, MOOENb C pacrnpeferieHHbIMY napaMeTpam, MeTod KOHEYHbIX Pa3HOCTEN, NOBEPOYHbIV
pacueT, NepexoaHbie pexnMbl paboTel, KPUOreHHoe 0becrneyeHne TEPMOBaKYYMHOM kamepbl, TypboaeTaHaepb,
N3MEHEHUE OBVXEHMNS a30THbIX MOTOKOB B AETaHLEPHOM TEMNOOOMEHHIKE, MEPENYCK a30THOro NOTOKa CPEHEr0
LaBNEHNS NMPU 0XNaxAeHUN YCTAHOBKU 06paTHOM KOHAEHCALMN, UBMEHEHUE HAMPABNEHNS ABUXEHUS TEMOr0 a30THOrO
MoOTOKa NPV HarpeBe YCTAHOBKM 06paTHON KOHAEHCALUN.

Bonpocel no TeMe 3: 0CHOBHbIE CMOCOObLI OXNaxaeHUst 06 EKTOB, MOrPYXXHOW CNocob, LNPKYNALMOHHBIA cnocob,
NpoKayHbIA cnocob, Bpemst oxnaxaeHmst 06 bekToB, HeCTaUMOHAPHOE ypaBHEHNE TEMNONPOBOLHOCTU, FPAHUYHOE
yCoBUE TPETLEro polia, ypaBHEHUE TennoBoro HanaHca, MatematTmyeckas MOLENb TENNOOOMeHa LMNNHAPUYECKOrO
06bekTa C 0CEeBbIMM KaHanamu, paLumMoHansHOe BeAeHne npoLecca OXnaxaeHust naketa Ucrnosib30BaHHbIX
aBTOMOKPbIWEK, BAKYYMHbIV LMK/, OAHOKPATHOE peBepcrpoBaHme, pasHoCTb TeMnepaTtyp B 0OXnaxgaemMom Tene.
Bonpocbl o TeMe 4: 3aMopaxusaHne B1Uonormyeckmx 1 NMweBbIx NPOAYKTOB, NMPOLIECC oxnaxaeHns, 3apada CtedaHa,
goopmyna MnaHka, Bpeunsi 3aMopakuBaHus, 3aBMCUMOCTb TEMI0EMKOCTI OT TeMrnepaTypbl, METOL KOHTPONbHOro 06bema,
obpatHast 3agayda CtedpaHa, MeToq 'cnpsMneHust PpoHTa’, cxema paclienneHus, moaenb dapcu-CtedpaHa 3amepsaHust
HaCbILWEHHOro NOPUCTOro rpyHTa, 3aKoH [lapcu, 3amopaxusaHne He0OHOPOLHOMO MULLEBOro NPOAyKTa B
CKOPOMOPO3UNbHOM annapare, 3aBUCUMOCTb FyBUHbI MPOMEP3aHUst 0T BPEMEHW, MaccoobMeH Npu oxnaxaeHuu,
ondpdpysns snarv BHyTPM Tena, ucnapeHne Bnarv Npu oxnaxaeHny n 3aamopaxmnsaHu, MEXaHN3Mbl nepenayn TennoThbl.
2. NTabopatopHble paboTbl

Tembl 1,2, 3, 4

1. CocTaBneHne ctatnyeckor MmateMaTn4eckom Mogenu 0QHOCTYNEHYaTon X0NoANNbHON MaWWHbBI U onpeaeneHne
XONoAWUSIbHOro KoapdomumneHTa uukna.

2. CocTaBsneHne ctaTmyeckon MaTemMaTm4yeckon Moaenm 0GHOCTYNeHYaTon X0NoAnbHON MalWWHbI C NEPEeOXNaXaeHNeEM
XUIOKOCTU Nepem perynmpyowmnM BEHTUNEM 1 onpeaeneHne XonoanibHOro KosguumeHTa Lukna.

3. CocTaBneHne ctatmyeckon MaTemMaTM4yeckon Moaenm 0QHOCTyNeHYaTonl XonoAnbHON MalWmHbLI C NePerpeBoM napa,
NnocTynaroLwero K KOMNpeccopy, 1 onpeaeneHne XonoannbHOro KosurumeHTa Lmkna.

4. CocTaBneHue ctaTMyecKkor MmaTeMaTnyeckon Moaen 0gHOCTYNeHYaTon XonoAnabHOM MaWWHbI C pereHepaTuBHbIM
TENNooOMEeHHMKOM 1 OnpeaeneHne XonoaAnnbHOro KoadguumeHTa Lukna.

5. CocTasneHve ctatmyeckon MaTemMaTM4yeckon Moaenm AByXCTyneH4aTon XonoannbHON MallvHbl C OAHOCTYNEHYaTbiM
OpOCCenMpoBaHNEM 1 HEMONMHBIM MPOMEXYTOYHbIM OXNaXAEHUEM 1 OrpefeNieHne XonoanbHOro KoadpduumeHTa umkna.

6. CocTaBneHvne cTatm4eckon MaTemMaTM4eckon Mogenm AByXCTyneH4aTon X0noAnbHON MallHbl C OAHOCTYNEeHYaTbiM
OpOCCEeNnMpoBaHNEM 1 MOJTHbIM NMPOMEXYTOYHbBIM OXNTAXAEHUEM U OnpeneneHe XonoanibHoro KoadodomumeHTa uukna.
7. CocTaBneHne ctaTmyeckon MaTeMaTMyeckon Moaenm AByXCTyrneH4YaTon XonoAnIbHON MallrHbl C ABYXCTYNEeHYaTbIM
OpoccenvpoBaHneM 1 onpeaeneHne XonoannbHOro KosurumeHTa Lmkna.

8. CocTaBneHne CTaTMyeckon MaTeMaTMyeckon Moaenm ABYXCTYNeHYaTon XON0ANIbHON MallKHbI C NepeoxnaxXaeHnem
XMWIOKOCTW BbICOKOrO AaBNeHNs B NPOMEXYTOYHOM COCyAe 1 onpeneneHne XonoannbHOro KosgogomumeHTa umukna.

9. CocTaBneHne cTaTmyeckon MaTemMaTM4eckon Moaenm TpexcTyneH4aTon XonoamnbHON MallHbl U onpeaeneHne
X0NoAunbHOro KoagpduLmeHTa umkna.

10. CocTaBneHune ctatM4eckor maTtemaTnyeckon Mogeny AByxkackaoHom X0NoAUNbHOW MalmnHbl 1 onpeaeneHme
XONoOMNbHOro KoapmLmneHTa uukna.

3. KoHTponbHas pabora

Tembl 1,2, 3, 4

https://shelly.kpfu.ru/pls/student/docs/F_28131406/kontr._16.03.03_Model.fiz.proc.pdf

3auer

Bonpochl k 3a4eTy:

1. MogenvpoBaHve TENOBOro B3auMOAENCTBMS NOTOKOB M CTEHKM B TEMNOOOMEHHbIX annaparax.

2. AHanntnyeckrne MeTobl peleHns ong ctaumoHapHoro cny4as.

3. KOHEYHO-pa3HOCTHbIN METOL pacyeTa OBYXNOTOYHbIX TENNO0OMEHHNKOB 6€3 NEPECEYEHNS PACHETHBIX MPOOUNEN
Temneparyp NOTOKOB (CTALMOHaPHbIA Cnyyai).

4. MpnbnunxeHHbIA METOL Pa3NoXeHUs No 6a3NCHbLIM PYHKLMSM MO NPOCTPAHCTBEHHOW KoopanHaTe (HECTALMOHAPHLIN
cnyyan).

5. OnpeneneHune KO3OULNEHTOB TENNOOTAAYM C MCMONb30BAHMEM KPUTEPUASIbHBIX 3aBUCUMOCTEN.

6. MooenupoBaHne HeCTaUMOHAPHBIX Y MEHSIOLLMXCS PEXUMOB paboTbl HU3KOTEMNEPATYPHBIX YCTAaHOBOK.

7. lNMocTtaHoBKa 3a8ayn 1 pacyeTHble CTYMEHN.

8. Mogzenb ¢ KOCBEHHbIM y4eTOM TEMNI00OMeHa.

9. Mogenb ¢ COCpenoTO4EHHbIMM NapameTpamm.

10. Mogenb ¢ pacnpeneneHHbIM/M napamMeTpamm.

11. lNoBepOYHbIN pacyeT 1 paumnoHanbHOE NPOBEAEHNE NEPEXOAHbIX PEXNMOB PaboThl.

12. PekoMeHaaLmMmn no KOHCTPYKTUBHBIM U3MEHEHNSIM, MPUBOLSALWMM K YNYHIEHWIO MPOBEAEHUS paboymx NpoLECCOB.
13. OcHOBHbIE CMoCcobbl OXNaxXaeHUst 06 EKTOB.
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14. OUeHKU BPEMEHM OXNaxXLeHUs 06 bEKTOB.

15. MatemaTnyeckas moaenb TennoobMeHa LMNMHAPUYECKOro 06bekTa, NMEIOLLEro OCEBbIE KaHasbl.

16. PaunoHanbHoe BegeHve npouecca oxnaxneHmsa nakera ncnonb30BaHHbIX aBTOMOKPbILWEK.

17. icnonb3oBaHre N3MeHeHs HanpaBneHnst ABMXEHNS NOoToKa ONS yMeHbLEHUs pasHOCTU TeMnepartyp B
oxflax,aaemMom Terne.

18. OcobeHHOCTV MOAENMPOBaHMSI NPOLIECCOB OXNaXAEHNS 1 3aMOpaKMBaHWS.

19. PacyeTHOe 1 aKcrnepuMeHTanbHoe nccnefoBaHne 3aMopaxusaHns He0QHOPOAHOMo NUILEBOro NPoAyKTa B
CKOPOMOpPO3UWbHOM annapare.

20. MogenvpoBaHue NpoueccoB MaccoobMeHa Npu oOxXnaxaeHuu.

21. OKcnepuMeHTanbHoe nccnefosaHve NPoLEeCcCoB UCNapeHns Bnarm npy oxXnaxaeHnm n 3aMopaxmneaHum.

Cemectp 7

TeKyLwUin KOHTPONb

1. YcTHbIN onpoc

Tembl 5,6,7,8,9, 10

Bonpocbl no teme 5: 6apboTtax, 6apboTaxHble yCTPOKCTBa, Fa30Bble My3blpy, HACBIWEHWE XUAKOCTU ra3oM 3a CHeT ero
pacTBOPEHMS B XUOKOCTUN, OYUCTKA XULAKOCTU OT PACTBOPEHHbIX B HE ra3oB 3a CYET UX MacconepeHoca 13 XnakocTn B
ny3blpy APYroro rasa, HacbllWeHe ra3oBbiX Ny3blpei napamMm X1UaKoCTuH, ABMXYLWas cuna npouecca, 3akoH ['eHpu,
panmyc ny3blpsi, CKOPOCTb UCMAPEHNS, FOMOFEHHbIA PEXWM TeHEHUS, N30TEPMUYECKUI I MACCOOBMEH MpW BCANbITUAM
Mny3blpsi Yepe3 CNoli XMUOKOCTU, n3MeHeHne o0b6bema ny3blpsi, PacCTosiHWe, NPONAEHHOE Ny3blpeM, MOSIbHAs [ONS BOASHbBIX
napos, usotepmuyeckas 6apbotaxHas konoHHa 6e3 nepemelnBaHns, o6 bemMHas Macconepenaya, bapboTaxHas
KONOHHA C NepeMewwmnBaHneM, paBHOBECHOE YUCO MONEV KOMMOHEHTOB B XWUAKOCTU, ra3oBbli peakTop, XxapakTepHoe
BPEMS MOMHOrO HaChIWEHWS Ny3blps PaCTBOPEHHbBIM ra3oM 3a cHeT Andddy3mnm.

Bonpochkl no Teme 6: 4EKOMMNO3NLNSA BEHTUASILLMOHHOW CUCTEMbI, UICTOYHWUKM Hanopa Wamn HarHetatenu, y4acTtku
MarucTpanei, HanopPHO-PEryNUPYIoLLMe YCTPOCTBA, TEXHONOrMYeckue yCTpoiicTaa Belibpoca unu otbopa paboueli cpeapl
N3 CUCTEMbI, XapaKTEPUCTUKA HArHeTaTens, MoAeNnb UCTOYHMKA HaNopa, MoOAENb y4acTka Maructpanu, obnactu
NMPUMEHEHMUS PA3NNYHbBIX BEHTUNSTOPOB, annpPOKCUMALIMS XapaKTEPUCTUK UCTOYHUKA Hanopa, cnocob perynnposaHuns
BO3/yIIHOrO NOTOKA, MaTeMaTnyeckas MoLemb 3anopPHO-PErYNINPYIOLEr0 OpraHa, NoTepy Hanopa no anuHe, 6a3osble
YPaBHEHMWS 0N KOHCTPYKTMBHBIX Y310B, 6230Bble YpaBHEHNS LS KOHCTPYKTUBHbIX KONEL,, YpaBHEHNE HEPA3PbIBHOCTY,
MOJeESb CIIOXHOW MPUTOYHO-BbITSAXHOW BEHTUNSALMOHHON CUCTEMbI C MPOMEXYTOYHON EMKOCTbIO, CTALMOHAPHbBIN PEXUM,
06Wmin pacxon NPUTOHHORN MNIN BbITSIXKHOM YacTei BEHTUNSILMOHHOM CUCTEMBI, BOK-CXxeMa anropuTMa YCNEHHO
npowenypbl.

Bonpochkl no Teme 7: NporHo3npoBaHme xapakTepUCTUK BEHTUASLNOHHbBIX CUCTEM, NoKa3aTenu, okasblsawoLlme
CYLWECTBEHHOE BNUSHME HA BENUYMHY NONE3HOro achdoekTa U MPOrHo3npyemMoii Npoaykumm, Bbibop Metona
NPOrHO3NPOBaHUS, BoIOOP Nepuoaa ynpexaeHns nporHo3a, NPOrHo3MpoBaHne nokasartenei kavecTsa, onTMM3aums
MPOrHO3HbIX NoKasartesnen KayecTsa rno KPUTEPMIO MakCManbHOro NonesHoro sdodpekta npy MMHUManbHbIX COBOKYMHbIX
3aTparax 3a XWU3HEHHbIN LMK NpoayKuun, NonesHbln 3pgekT oT aKenayaTtaumm, NpuHLMNbLI Hay4HO-TEXHNYECKOro
NPOrHO3NPOBAHUS, MPUHLMMbI SKOHOMUYECKOr0 060CHOBaHMS, 0AKTOP BPEMEHU, MEPOMPUSATIS MO NOBLIWEHMWIO KAYecTBa
BXOZla BEHTUNSLIMOHHBIX CUCTEM, 9KOHOMMNYECKIMI 30PADEKT pa3paboTkn, MEPONPUSATAS MO MOBbILEHMIO KAa4eCcTBa
npotiecca B cucteme, adEKTUBHOCTb CUCTEM BEHTUNSILIAW.

Bonpochkl no Teme 8: npuMeHeHne Teopun ONTUMU3ALNN B UHXEHEPHON OesTEeNbHOCTU, ONTUMM3aLMs NPOeKTUPOBaHUS
cucTeM, Leneeas oyHKUMS, orpaHNyeHmns B BULE PaBeHCTB 1 B BUAE HEPABEHCTB, ONTUMMU3aLIMS 415 OYHKUUN OOHON
nepemMeHHoON, HenpepbIiBHblE (OYHKLMN, MOHOTOHHbIE (OYHKLMKW, KPUTEPUKN ONTUMANbHOCTW, BONPOC aHannsa 'B cTatuke',
BOMPOC aHanusa 'B AMHaMuKe', MeTodbl UCKMOYEHNUS MHTEPBASOB, 3Tan YCTaHOBNEHUS rpaHunL UHTepBana, atan
YMEHbLIEHWS UHTepBana, atan yCTaHOBMEHUS rpaHuL, MHTepBana, MeTo 3010TOr0 Ce4eHNs, MeTo AeneHns nHTepsana
nornonam, oNTUMU3aumns napameTpoB BEHTUNSLNOHHOW CUCTEMbI CBAPOYHOIO MECTa, CXeMa TeXHONOrM4ecKoro otcoca ot
nocTa MHAMBUOyanbHOW CBapKM, aspoanHaMUYECKUin pacyeT CUCTEMbl BEHTUNSALMN CBAPOYHOMO NOCTa, NPUBELEHHbIE
3aTpartbl BEHTUNALNOHHOW CUCTEMBI, CDYHKLMWN HECKONBbKNX NEPEMEHHbIX, MUHUN YPOBHSA MyNbTUMOOANBHON (PYHKLINN,
MeToAbl MPSIMOro Noncka, BbIYUCNEHNE 3HAYEeHNS LeneBon PyHKUNW, rpadneHTHbIe MeToObl, METOObl BTOPOro Nopsaka,
MeTo[ noucka no cumniekcy, Metof noncka Xyka-Ixueca, MeTon CoOnpsiXXeHHbIX HanpasneHuin MNayasnna, onTuMnaauns
reoMeTpuyecKmnx napameTpoB NMPUTOYHON BEHTUASILIAN.

Bonpochkl no TemMe 9: pereHepaTnBHOE UCMAPUTENBHOE OXNaXAeHWe, ypaBHeHe 6anaHca Tenna, annpoKCumMmpyiowme
chopMyrbl ANs NapaMeTpoB BO3a4yXa, 6apoMeTpnyeckoe AaBneHue CMeCcu, TemMrneparypa To4KM pockl, 3aTpatbl SHEPTUK
Ha paboTy BEHTUNSATOPA, AMHAMMKA TEMMNEPATYPbl U BNAXHOCTW MO LNMHE UCMIApUTENbHOM Hacaaku, ypaBHEHUE Hepruu,
ypaBHeHWe MaccoobMeHa B 'MOKPOM' KaHane, ypaBHEHUE SHeprun B 'cyxmx' kaHanax, 3akoH duka, rpaHnyHbIe YyCNoBusl.
Bonpochkl no teme 10: ocpeaHeEHHbIE NO CEYEHMIO KaHana cpefHepacxonHble Temneparypbl U NIOTHOCTM Napa,
ypaBHeHuUs HbtoToHa-PuxmaHa, ypasHeHus JanbTtoHa, oCpefHEeHHble KO3MULMNEHTbI TENO- U MACCOOTAA N,
pereHepaTtvBHOe OxnaxheHune, TernnoBo NMOTOK HA NMOBEPXHOCTN MNACTUH, HaYanbHbI y4acTOK, yCTaHOBMBLUEECS
naMUHapHOE TeYEHWE, anropuT™M ONTUMU3ALIMK, TEOMETPUYECKIE NAapaMeTpbl TENI00BMEHHON HAcaaku,
XONOA0MNPOV3BOAMTENBHOCTb, ONTUMM3ALNS PA3MEPOB CEYEHNIA KAHANOB 1 NMPOMYCKHOW CNOCOBHOCTU peLieTky,

KOS MPULIMEHT UCMONIb30BaHUS SHEPTUN.

2. JlabopatopHble paboTbi

Tembl 5,6,7,8,9, 10

1. CoctaBneHme CTaTM4eckoin MaTeMatn4eckorn MOAENN KOMMPECCUOHHO-3XEKTOPHOWM XONOAUNBHOW MalMWHbI 1
ornpepneneHne xonogunbHOro KoauumneHTa umkna.

2. CocTaBneHne ctaTmyeckon MaTeMaTM4yeckon Moaenm Bo3ayWHON X0NOANIbHOW MalVHbl 1 ONpeaeneHme
XONOAMNBbHOro KOaghuumeHTa umkna.
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3. CocTaBneHne ctaTm4eckon MaTemMaTM4eckon Moaenm ra3oBoin X0N0ANIbHON MalWHbl (PA30MKHYTbIA LMK C
N36bITOYHBIM JABMEHVEM) 1 OMNPELENEeHNe XONOAUIBHOr0 KoadrumneHTa Umkna.

4. CocTaBneHve cTaTM4eckor MaTeMaTn4yeckon Moaen KOMMNPECCUOHHO-9XEKTOPHOV XONOAUNBHOW MALWMWHBI (BaKyyMHBbI
Pa30MKHYTbIA LIMKN) 1 ONpeaeneHne XonoaunbHoro KoapguLmeHTa umkna.

5. CocTtaBneHne AnHaMMYecKoi MaTeMaT4yeckoi Moeny 0fHOCTYNeHYaTol X0NoAMNbHOM MalWHbI 1 onpeaeneHue ee
NepexoAHbIX XapakTepuUcTuK.

6. CoctaBneHne OMHaMM4YeCcKom MaTeMaTn4eckon MoOAeNN OOHOCTYNEHYATON XONOANNBHON MAaWWHbBI C NePeoxnaxaeHneMm
XNOKOCTU NnepeL perynupylowmnm BEHTUNEM 1 ONpeaeneHre ee nepexoiHblX XapakTepucTuk.

7. CocTtaBneHne OMHaMMYeCcKoin MaTeMaTn4eckon MoaenM OQHOCTYNEHYATON XONOAUIbHOM MaluVHbI C MEPETPEBOM Napa,
NoCTynarwoLero K KOMNPeccopy, 1 onpeaeneHme ee NnepexonHbIX XapakTepucTuK.

8. CocTaBneHne AMHaMMYeCKo MaTeMaTU4eckoin Moaenm OQHOCTYNEeHYaTON XONOAUIbHOM MalVHbI C PEreHepaTUBHbLIM
TEennoobMeHHVKOM U onpeneneHne ee nepexoaHblX XapakTepucTuk.

9. PaboTa ucnaputenst napoXunakocTHOW KOMMPECCUOHHOM XONOANIbHON MaWWHbI B HEPACYETHbIX YCOBUSIX.
10. PaboTa koHAeHcaTopa NapoXuakoCTHON KOMMPECCUOHHOM XONOAUIBbHOM MALWWHBI B HEPACYETHBIX YCNOBUSIX.
3. KoHTponbHas pabora

Tembl 5,6,7,8,9, 10

https://shelly.kpfu.ru/pls/student/docs/F_28131406/kontr._16.03.03_Model.fiz.proc.pdf

Ok3ameH

Bonpockl K ak3aMeHy:

. OcobeHHOCTU TeNNoMacCcoobMeHHbIX NpoLeccoB npu 6apboTaxe.

. I3oTepmuyeckmii MaccoobMeH Npuw BCNALITUN Ny3bipbka ra3a B Coe XUaKoCTu.

. MogennposaHne nsotepmmyeckoin 6apboTaxHoR KoNoHHbI 6e3 nepemewnBaHmns.

. MonenunposaHue 6apboTaxkHo KONOHHbI C NepeMeLLMBaHMEM.

. MogenmpoBaHve NpoLEecCcoB 04YMCTKM XULKOCTU OT PACTBOPEHHbIX Fa30B npu 6apboTaxe.

. [lekoMno3nuusi CNoXHbIX BEHTUASLMOHHBIX CUCTEM.

. VlcTo4HMKM Hanopa BEHTUNSILLMOHHBIX CUCTEM.

. Annpokcmmaums xapakTeprcTK UCTOYHMKOB Harnopa.

. HanopHo-perynupytowme yctpoiicTaa.

10. ®opmurpoBaHme 6a30BbIX YPAaBHEHWUIA AN51 KOHCTPYKTUBHDBIX Y3/10B Y KOHCTPYKTUBHbBIX KONELL.

11. MonenupoBaHue CNoXHo NPUTOYHO-BbITSXKHON BEHTUNSILMOHHOW CUCTEMbI C MPOMEXYTOYHOM EMKOCTbIO.

12. MpUHUMMNBI 3KOHOMUYECKOro 060CHOBaHMS NMPOrHO3MPOBaHNS TEXHUKO-SKOHOMUYECKMX XapaKTePUCTUK
BEHTUNSLUMOHHBIX CUCTEM.

13. Meponpmmvm MO NOBbIWEeHNIO Ka4YeCcTBa BXo4a BEHTUNALNOHHbBIX CUCTEM.

14. Oxmnaaemblii 9KOHOMUYECKINA 30CPEKT 0T paspaboTku U BHELPEHNS MEPONPUATUIIA NO MNOBbILEHNIO KAa4ecTBa
BEHTUNSILUMOHHBIX cUCTEM. 15. DPEEKTVBHOCTb CUCTEM BEHTUNSALUN.

16. [pyMeHeHne MeTOL0B ONTUMN3ALMMN B MHXEHEPHOW MpakTuKe.

17. Ncnonb3oBaHre METOA0B ONTMMM3aUMK NPV NPOEKTUPOBAHWN.

18. 3apauun onTMmnsauum ons yHKUMM OOHON NEPEMEHHON.

19. Kputepun ontuManbHOCTU.

20. MeToAbl NCKNIOYEHNS MHTEPBANOB.

21. Otan ymeHbleHns nHTepaana.

22. CpaBHeHME METO0B UCKITIOYEHNS MHTEPBAOB.

23. OnTMn3auus napameTpoB BEHTUNSLIMOHHON CUCTEMbI CBAPOYHOIO MecTa.
24. ®YHKUMN HECKONbKMX NEPEMEHHBbIX.

25. Metoabl npsAMoro nomcka.

26. ONTMN3aLmns reoMeTpPUYECKNX NapameTpoB NPUTOYHOW BEHTUNALNN.

27. peannanpoBaHHas MOLENb PereHepaTMBHOMO OXNaXAeHNs UCNApUTENbHOM Hacanku Ha OcHoBe 6anaHCcoBbIX
ypaBHeHWA.

28. YpaBHeEHMS 3HEPrUM N NepeHoca Macchbl B KaHanax ucnaputenbHOW Hacaakm KOHOuUmMoHepa.

29. Mopenb pereHepaTBHOMO OXNaXAEHWS U anropuTM peanmsaumn.

30. Pacuet paboTbl ucnapuTenbHbIX Oxnaauteneli pereHepaTMBHOMO NPUHLMNA OeNCTBUS.

31. OcpenHeHHble ypaBHEHNS TennoMacconepeHoca.

32. OcobeHHOCTU onpeneneHmnst KoadpULMEHTOB TeMnIo- 1 MaccooThauu B KaHanax oxnaanTenei.

33. CpaBHeHne pacyeToB Mo NOMHOW N OCPEeAHEHHON MOAENSAM.

34. AspoouHaMmuyeckme ConpoTUBEHUS B KaHanax TenioobMeHHOoN Hacanku.

35. BeHTUnsiTopHbIe 610K CUCTEM OXNaXOEHNS BO3ayxa.

36. BnusiHne reoMeTpuyeckux napameTpoB TeNN00bMeHHOM Hacaakmn Ha adpdpekTMBHOCTL paboTbl oxnaanTenei.
37. AnropnT™M COBMECTHOrO peLLeHNs MoAenern TennomMacconepeHoca 1 aspoanHaMnyeckmx ConpoTMBAEHUIA.
38. Bbibop onTMManbHbIX reoMeTpUYeckmx napaMeTpoB BOAOUCTIAPUTENBbHBIX OXnaauTenei.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Ins sauéra:

56 6annos n bonee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOnNs

Mpouenypa oLeHWBaHUSA 3HAHWUA, YMEHWIA, HABbIKOB U (UNIN) OMbITa
DesATeNbHOCTU, XapaKTepu3yHoLLUX aTanbl oOpPMUPOBaHMSA KOMMETEeHLU U

OTtan

KonunuecTtBo
6annos

CemecTtp 6

TeKyLLUiA KOHTPONb

YCTHbIN onpoc

YCTHbIVi ONPOC NPOBOAUTCS HA NPaKTUYecKmx 3aHaTusx. Obydatowmecs
BbICTYMalOT C AOKNaAamu, COOBLWEHNSMM, OOMONHEHUSMM, Y4aCTBYIOT B
AMCKyCCUK, 0TBEYaloT Ha Bonpockl npenoaasatens. OUeHNBaeTCcs ypoBEHb
JOMallHei MOAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NIOFMYHO U3naratb
MaTepwvan, aHanuanpoBaTb, POPMYNNPOBaTb COBCTBEHHYIO MO3NLMIO, OTBEYATb
Ha OOMONHUTENbHbLIE BOMPOCHI.

10

NabopatopHble
paboTbl

B ayautopum, ocHawéHHOI CoOTBETCTBYOWMM 060pyAoBaHMEM, 0ByHarolmecs
MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHoNoruni. OLEeHMBaIOTCA 3HaHNe mMaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHWNS 1 HABbIKK MO paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NPeAMETHOM obnacTu.

20

KoHTponbHas
pabota

KoHTponbHas pabota npoBoamTCs B Yackl ayautopHoi paboTel. Obyyatowmecs
nonyyatoT 3afaHns onsi NPOBEPKM YCBOEHWS MPOnAeHHOro Matepuana. PaboTa
BbINOMHAETCS B NMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaoTCs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKUE CNOCOBHOCTM, BafeHmne
MeToLaMu, YMEHUS 1 HaBblKW, HEOOXOAMMbIE L)1l BbINONHEHUS 3a0aHUIA.

20

3auer

3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI.
O6yyatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHus) n Bpemst Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe matepranoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABLIKM 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.

50

CemecTtp 7

TekyLLUA KOHTPONb

YCTHbIN onpoc

YCTHbIA ONPOC NPOBOAMUTCS Ha NPaKTUHecKUX 3aHsaTusX. Obyyatowmecs
BbICTYNaloT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B
LUCKyCCUW, OTBEYAIOT Ha BOMpOChl npenogasatens. OLEeHNBAETCS YPOBEHD
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNUpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENBHbBIE BONPOCHI.

10

NabopatopHble
paboTbl

B ayautopum, ocHawéHHoi cooTBETCTBYIOWMM 060pyaoBaHMEM, obyyarolmecs
NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM
NPaKTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUe MaTepuana u
YMEHME NPUMEHSTb €ro Ha NPaKTUKe, YMEHWUS 1 HaBbIKK MO paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NPeaMETHO obnacTu.

20

KoHTponbHas
paboTa

KoHTponbHas paboTa npoBoauTcs B Yachl ayauTopHol paboTel. Obydyatowwmecs
nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS NpoliaeHHoro Mmatepuana. PaboTa
BbIMNO/IHSETCS B MMCbMEHHOM Buae U caaéTcs npenogasatento. OueHuBaTcs
BnafeHvne matepuanom no teme paboTbl, aHaNUTUYECKME CNOCOBHOCTY, BNaaeHne
MeTo4amu, yMEHUs 1 HaBbIK1, HeOOX0AUMbIE A1l BbINONHEHUS 3a0aHUIA.

w
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT 3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowWwmnMcs B OAHOM U3 OBYX BapuaHToOB (b0 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

KoHcynbTaHT Mntoc - http://www.consultant.ru/

HayuHas anekTpoHHas 6ubnuoteka - http:/elibrary.ru/

9BC ZNANIUM.COM - http://znanium.com/

OBC WMapatenbctsa JlaHb - http://e.lanbook.com/

OBC KoHcynbTaHT cTyaeHTa - http://www.studentlibrary.ru/
9BC YHusepcuTeTckas bubnuoteka online - http://biblioclub.ru

9. MeToguueckue ykasaHusl oisi 06y4yaloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHoaumm

nekumm B xo[e NeKuMOoHHbIX 3aHATUIA NpenoaasaTtenb YCTHO, B IOTMYECKM BbloepXaHHOW doopme nanaraet
HOBbI y4eBHbIV MaTepmran, KOTOPbIA KOHCMEKTMPYETCS CTyAeHTaMmn C OCTaBleHneM (no
BO3MOXHOCTW) NONEW Ans 3aMeTok U KOMMeHTapreB (BOMOMHEHWNA NEKUMOHHOMO MaTepmana no
pesynbTaTaM CaMOCTOSITENIbHOrO N3y4eHUsi pekoMeHayemol nutepatypbl). Obydatowmecs 3agatoT
npenogasaTento YyTOYHSAOWME BOMPOCHI C LENbIO YICHEHNS TEOPETUHECKMX MNONOXEHWA, aHanM3a
MHCPOpMaUMK, pelleHns NpobnemMHbIX 3a4ady 1 ap.

Mpu NOAroTOBKE K NEKLUMOHHBLIM 1 MHBIM 3aHSATUSIM MOXET NMOHaA0bUTLCS MaTepuan, nsyyaBlnincs Ha
Kypcax: 'MaTematuka', '®uanka’ n gp. MNoatoMy cTouT 06pallaTbCsi K COOTBETCTBYIOWMM UCTOYHMKAM
(y4ebHrKaM, MOHOTrpPagousiM, CTaTbsM).

nabopatopHble| PaboTta obydatowmxcs Ha nabopaTopHbIX 3aHATUSIX NOApPa3yMeBaeT BbiNONHEHWNE HATYPHbIX 1

paboThbl BUPTYyasbHbIX SKCMEPVMEHTOB KaK Ha UCMbITaTe/bHbIX CTeH4ax, TakK U Ha KOMMbloTepax,
nocneayoulyto 06paboTKy aKCnepuMeHTanbHbIX AaHHbIX C UCMONb30BaHNEM CNeLnann3npoBaHHbIX
KOMMbIOTEPHbIX NPOrpamMM, opopMNeHne 1 3aWmnTy nabopaTtopHbix pabor.

camocTtos- | CamocTosiTenbHas paborta CTyAeHTOB NoapasyMeBaeT kak npopaboTKy NekLUMOHHOro MaTepuana c
TenbHas NCMOMNb30BaHNEM PEKOMEHIyeMoii y4eBHOM NnnTepaTypbl, Tak U OCBOEHUE MaTepuana, BbIHECEHHOro
paboTa Ha CaMOCTOSATENbHOE N3y4YeHUe, a TakXe BbINONHEHNe KOHTPOMbHbBIX PaboT U NOAroTOBKY K YCTHbIM

onpocam, NabopatopHbIM 3aHATUSIM, 3a4ETY U SK3aMeHY.
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Mporpamma omcumnnnmHel "MoaennpoBaHne omanyeckux NPoLEeccoB B cUCTEMax XnaHeobecrnevyeHust u xonoaunbHol TexHuke"; 16.03.03
"XonoaunbHas, KpUoreHHast TeXHKa U CUCTeMbl XnsHeobecneyeHns".

Bup pabot MeTtoaunyeckue pekomeHaauum

YCTHbI onpoc | s noAroToBKU K YCTHBIM ONpocaM PekoMeHOyeTCs BblAenaTb B Matepuane npobnemMHble BOMPOCHI,
3aTparvBaeMbie Npenoaasartenem B eKUmn, 1 rpynnmpoBaTtb MHGOPMaLUIO BOKPYr HUX. XenaTenbHo
BblOENATb B UCMONb3YEeMOI NUTepaType NocTaHOBKMW BOMPOCOB, HA KOTOPbIe pa3HbIMM aBTopaMy MoryT
ObITb JaHbl pasnnyHble OTBeTbl. Ha 0OCHOBaHMM NOCTAHOBKU TakMx BOMPOCOB chedyeT cobuparb
apryMeHTbl B MOMb3y PasnnyHbIX BapUaHTOB pelleHns NocTaBneHHbIX 3a1ad. B TekcTtax aBTopos,
Takum ob6pasom, cneayeT BblOENATb Creaytolme KOMMOHEHTbI: MOCTaHOBKa NpobeMbl; BapuaHTh
PEeLWEeHUs; apryMeHTbI B NMOJb3Y TEX UK MHbIX BAPMAHTOB pelieHusi. Ha ocHoBe BblOeneHust aTux
3M1EMEHTOB MNPOoLLEe COCTaBNSATb COOCTBEHHYIO apryMEeHTUPOBaHHY0 MO3ULMIO N0 PaccMaTprBaeMoMy
BOMpOCY.

KOHTpONbHas | BeinonHeHne KOHTPONbHOW paboTbl NoApa3yMeBaeT CaMOCTOSATENbHOE BbINMOMHEHVE 00YyYaoWMMICS
paboTa 3a[aHwvii, CornacHo ykasaHusm npenogasarens. [py 3ToM CTyaeHTaM Heob6Xx04UMO UCMONb30BaTh
crneumannampoBaHHOe NporpaMMHoe obecrneyeHmne, onMpaTbcs Kak Ha NEKLVOHHbI MaTepuan, Tak 1

Ha CMPaBOYHYI0, HOPMATMBHYIO U UHYIO IUTEPATYPY.

3ayer Mpun noaroToBke K 3a4eTy HE0OX0AUMO, NpeX e BCero, onmpaTbCsl Ha KOHCNEKTbl NEKUWIA, a Takxe
Ha UCTOYHUKMW, KOTOpble pasbupanncb Ha NabopaTopHbIX 3aHSATUSIX B TEYEHME N3YYeHUs Kypca.

Ha 3a4eTe obyyatowmiics oTBe4aeT Ha 0MH BOMPOC U3 NPMBEAEHHOrO BbIWe Crncka 1 Ha
OONONHNTENbHbIE BONPOCHI Npenogaearens, 3aaHHble ¢ LeNbio YyTOYHEHUS YPOBHS OCBOEHUS
KOMMEeTEeHLUWA.

aK3ameH Mpwv NoAroToBKe K 3Kk3aMeHy HeobX0oUMO, NPEX e BCEro, ONMPaTbCsl HA KOHCMEKThl NEKLMiA, a TakXe
Ha NCTOYHUKM, KOTOpble pasbupanucb Ha NabopaTopHbIX 3AHATUSAX B TEYEHUE N3YHEHNS KypCa.

Ha ak3ameHe o0byvatolmiicsl 0TBeHaeT Ha BONPOCHI B BbiBpaHHOM bunete (kaxablii 6unet conepxmt
Mo [1Ba BOMPOCA 13 NPUBEAEHHOrO BbIWE CMACKA).

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp N5 pacneyaTky pa3aaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopums.

KomnbioTepHbIii knacc.

CneuvanunsmposaHHas nabopaTopus.

12. Cpeﬂ,CTBa apgantauumm npenogasaHusl ogucUMNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbA

Mpwn HeobxonmMocTy B 0BpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TeXHonorum, obneryaiouume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIACA MHBANULAMW U IMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KnaBmaTypbl;

- co3naHne BO3MOXHOCTEN ans 06y'-|a+om,|/|xc;| BOCMPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -

Hanpumep, Tak, 4Tobbl LA C HAPYWEHNUSMI Cryxa NonyyYani MHGOPMaLIMIO BU3yalbHO, C HAPYLLEHWSIMU 3PEHUS -
ayamanbHo;
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"XonoaunbHas, KpUoreHHast TeXHKa U CUCTeMbl XnsHeobecneyeHns".

- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOMO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNEHUS C LOKNAnAMM 1 3alMThl BbINOMHEHHbBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO n yuebHbIM nnaHoM no HanpasneHuo 16.03.03

"XonogunbHas, KpMoreHHas TEXHUKA U CUCTEMbI XU3HeobecneyeHns" 1 NPOOUN0 NOArOTOBKU "XonoaunbHas TexHuKa u
CUCTEMbI Xn3HeobecneyeHns".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.2 MogenuposaHmne gb3n{ecknx rpoLeccos B
cucTeMax Xun3Heobecrne4eHs: N XonoanibHoN TeXHUKE

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 16.03.03 - XonoaunbHas, KpUOreHHas TEXHUKa U CUCTEMbI XUn3HeobecneyeHuns
Mpogounb NOArOTOBKM: XON0AMIbHAA TEXHWKA U CUCTEMbI XM3HeobecrnevyeHus

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1. Tapacuk, B.I. Matematnyeckoe MoLennpoBaHne TEXHUYECKMX CUCTEM [DNEKTPOHHBbIN pecypc]: yuebHuk. - MuHck:
Hoeoe 3HaHue; M.: UHDPA-M, 2016. - 592 c.: un. - (Bbiclee obpasosaHue: bakanaspuar). - ISBN 978-5-16-011996-0
(MHDPA-M, print). - ISBN 978-5-16-104762-0 (MHDPA-M, online). - Pexnm pgoctyna:
http://znanium.com/bookread2.php?book=549747

2. MeTpos, A.B. MogennpoBaHue NpoLeccoB 1 cucTeM [OneKTpoHHbIn pecypc): YuebHoe nocobue. - CM6.:
WNapatenbcTBo JaHb', 2015. - 288 c.: un. - (YuebHukun anst By3os. CneumnanbHas nutepatypa). - ISBN
978-5-8114-1886-2. - Pexum poctyna: https://e.lanbook.com/reader/book/68472/#2

3. Nopnay, B.A. MatemaTtnyeckoe mogenmpoBaHue. [1ocTpoeHne Mogenei u YNCneHHas peanuaauns [SneKTPOHHbIN
pecypc]: Y4ebHoe nocobue / B.A. Nopnay, B.I". LLaxos. - 2-e n3a., ctep. - Cl6.: Mapatenbctso 'JaHb', 2018. - 292 c¢. -
(YuebHukm ans By3oB. CneuuvansHas nutepatypa). - ISBN 978-5-8114-2168-8. - Pexum goctyna:
https://e.lanbook.com/reader/book/103190/#2

JononHuTtenbHas nuteparypa:

1. Yukypos, H.I'. MogenmpoBaHue cucteM 1 npoLeccoB [DNeKTPoHHbIN pecypc]: YuebHoe nocobue. - M.: PUOP:
NH®DPA-M, 2013. - 398 c. - (Bbicwee obpasoBaHue: bakanaspuar). - ISBN 978-5-369-01167-6 (PMOP). - ISBN
978-5-16-006482-6 (MHDPA-M). - Pexxum goctyna: http://znanium.com/bookread2.php?book=392652

2. NpyaHrkos, B.B. ®aszosbie nepexodbl 1 METOObI MX KOMMAbIOTEPHOIO MOLENMPOBaHUS [DNeKTPOHHBIV pecypc] / B.B.
MpyaHvkos, A.H. Bakunos, N.B. MpyaHukos. - M.: PUSMATIINT, 2009. - 224 c. - ISBN 978-5-9221-0961-1. - Pexum
noctyna: https://e.lanbook.com/reader/book/2288/#2

3. Annaros, I0.H. MonenupoBaHue NpoLEeCcCoB 1 CUCTEM YrpaBneHust [SnekTpoHHbIA pecypc): YuebHoe nocobue. -
Ch6.: Napatenbcto 'TlaHb', 2018. - 140 c. - (YuebHukn ons By3os. CneunanbHas nutepatypa). - ISBN
978-5-8114-2993-6. - Pexxnm poctyna: https://e.lanbook.com/reader/book/106730/#2

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanuua 18 na 19. Bl YHH

ARl | AL O



Mporpamma omcumnnnmHel "MoaennpoBaHne omanyeckux NPoLEeccoB B cUCTEMax XnaHeobecrnevyeHust u xonoaunbHol TexHuke"; 16.03.03
"XonoaunbHas, KpUoreHHast TeXHKa U CUCTeMbl XnsHeobecneyeHns".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.2 MogenuposaHmne gb3n{ecknx rpoLeccos B
cucTeMax Xun3Heobecrne4eHs: N XonoanibHoN TeXHUKE

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHve noarotosku: 16.03.03 - XonoaunbHas, KpUOreHHas TeXHUKa U CUCTEMbI XUn3HeobecneyeHus
Mpogounb NOArOTOBKM: XONOAMIbHAS TEXHWUKA Y CUCTEMbI XM3HeobecrneveHus

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatenbHoi nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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