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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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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 NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

Ork-8 CMOCOBHOCTbIO OCYLECTBASTb MOUCK, XpaHeHne, 06paboTky 1 aHanma
MHCpOPMaLIMKN N3 Pa3NNYHbIX UCTOYHMKOB 1 6a3 faHHbIX, NPECTaBNSATb €€ B
TpebyeMoM chopMaTe ¢ UCNob30BaHMEM NHAOPMALIMOHHBIX,
KOMMbIOTEPHBIX U CETEBBIX TEXHONOMUIA

MK-1 CNOCOOHOCTLIO BBISIBAATL CYLHOCTb HAYYHO-TEXHMYECKMX MPOONeM,
BO3HMKAOWWX B X04e NPOdPeCCUOHaNbHON AesTENbHOCTY, U NPUBNeKaTtb
0Na X aHanua3a COOTBETCTBYIOWMI (PU3MKO-MaTeMaTUYeCckuin annapar

MnK-12 CMOCOBHOCTbIO MPUMEHSATL MPOrPaMMHbIE CPEACTBA KOMMbIOTEPHO
rpadonkun 1 Bu3yannsaumnm pesynbTatoB OesaTebHOCTU, OQPOPMASATL OTYETHI
1 Npe3eHTaumm C NMoMOLLbIO COBPEMEHHbIX OJOUCHbIX MHGIOPMALIMOHHbIX
TEXHOJOMMIM, TEKCTOBbIX M rpadouyecknx penakTopos, CPeACcTB neyatu

MK-2 FOTOBHOCTbIO MPUMEHATb OU3NKO-MaTemMaTuyeckumii annapar,
TeopeTnyeckme, pacyeTHble U 3KCNeprMeHTanbHble METOObl UCCNeNoBaHNUNA,
MeToAbl MATEMATNYECKOro N KOMMbIOTEPHOro MOAENNPOBAHNS B nNpoLecce
npodpeccnoHanbHom AesaTenbHOCTH

MNK-3 FOTOBHOCTbIO BbINOMHATb PACHETHO-3KCNEPUMEHTaNbHbIE PaboThl 1 pewatb
Hay4HO-TEXHUYECKME 3a4a4un B 06NacTv X0NoAMNbHOM, KPUOrEHHON TEXHUKM
N CMCTEM XM3HeobecneyeHns Ha OCHOBE LOCTUXEHUIA TEXHNKU 1
TEXHOMNOMMA, KNACCUYECKMX N TEXHUHECKUX TEOPUIA N METOAOB,
TENNoPU3NYECKNX, MATEMATUYECKMX N KOMMBIOTEPHBIX MOLENEN,
o6nafatowmx BbICOKON CTENEHbIO aleKBAaTHOCTW peanbHbIM NpoLeccam,
MawuHaMm 1 annaparam

MK-4 TOTOBHOCTbIO BbIMOJ/TIHATb PACHETHO-3KCNepMeHTalbHbIe pa60TbI B obnacTtu
X0/104UNTbHON 1 Kpl/lOFGHHOI7I TEXHUKM U CUCTEM XM3HeobecrneyeHns ¢
MCNONb30BaHNEM COBPEMEHHDIX BblHUC/TNTENIbHbIX METOLOB,
BbICOKOMPOMN3BOOANTEJIbHbIX BbIHUC/TUTENIbHbIX CUCTEM N HAYKOEMKUX
KOMIMbIOTEPHbIX TEXHOSNOMNIA, 9KCNepuMeHTas/ibHOro o6opyn03ava ans
nposeneHns MCMbITaHWI

MNK-6 CMOCOBHOCTbIO MPUMEHSATL MPOrPaMMHbIE CPEACTBA KOMMbIOTEPHO
rpacovky 1 BU3yannsaumm pesynbTaTtoB Hay4YHO-UCCNen0BaTENbCKON

e TeNbHOCTU, 0DOPMAATL OTYETHI U MPE3EHTaLMK, FOTOBUTb AOKNAAbI U
CTaTby C MOMOLLbI0 COBPEMEHHbIX OGPUCHBIX MHADOPMALIMOHHbIX TEXHONOT WA,
TEKCTOBbIX 1 rpacpuyeckux peaakTopos, CPELCTB Nevatu

MK-7 rOTOBHOCTbIO NPOEKTUpoOoBaThb Aetanan un y3nbl C NICNMONb30BaHNEM
NPOrpaMMHbIX CUCTEM KOMMbIOTEPHOIro NPOEKTNpPOBaHNA Ha OCHOBE
9d0PeKTUBHOIrO coyeTaHs nepenoBbIxX TEXHONMOrMiM N BbINOMTHEHUS
MHOIroBapraHTHbIX pac4eToB

BbINyCKHWK, OCBOMBLUWIA AUCUMMANHY:
JlonxeH 3HaThb:

- 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|;| 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;

- HaBblKaMU BbIMOSTHEHMSI PACYETHO-3KCNEePUMEHTaNbHBIX PAboT U pelleHnst HayYHO-TEXHUYECKMX 3aaay B obnactu
XONOANNBHOM, KPUOTEHHOW TEXHVKU U CUCTEM XU3HEeobecnevYeHUst Ha OCHOBE AOCTUXEHMWA TEXHUKMN 1 TEXHOOT W,
KNacCn4ecknx U TEXHUHECKMX TEOPWIA U METOLO0B, TEMNO(U3NYECKNX, MAaTEMATUHECKUX U KOMMbIOTEPHBIX MOAENEN,
obnafaroLmx BbICOKOV CTEMNEHbIO aleKBaTHOCTY peabHbIM MPOLEeccam, MallvHaM 1 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 AuCUMNAUHBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHOW ob6pa3oBaTe/ibHOMN NporpaMmbl BbiCLLErO
obpasoBaHus

LaHHas y4ebHas oucumnnumHa BkntodeHa B pasgen "b1.B.0B.2 OucunnanHel (Moaynm)" OCHOBHOM NpodoecCcnoHanbHoi
obpasoBatenbHoi nporpammel 16.03.03 "XonoaunbHas, KpUoreHHast TeXHUKa U cUCTeMbl Xn3HeobecnedyeHus
(XonoomnbHas TexHuKa n 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 oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKocTb AncUMNnHLl 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 caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 252 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHDBI: 3a4eT B 6 CEMECTPE; 9K3aMeH B 7 ceMecTpe.

4. CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON 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
HW3KOTEMNEPaTYPHOW TEXHWUKI

Tema 2. PacyeTHas cuctema
5 |PaunoHanbHoro BeaeHms

" |HecTauMoHapHbIX PEXMMOB PaboThbl
KPMOreHHbIX YCTaHOBOK

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

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

" |3amopaxvBaHum G1MONOrNYeckmx u
MULLEBbIX NMPOOYKTOB
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Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paspgenbl pucuMnInHbI / Cemect MX TPy A0EMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
KLU
Jlekumn 3aHATUSA pab6orthbl
Tema 5. TennomaccoobmeH npu
5. |ABMXEHMM ra3oBbix Nny3bipei Yepes 7 3 0 3 24
CNOM XMOKOCTU
6. Tema 6. Matematuyeckue mogenu 7 3 0 3 o4
9NEMEHTOB U CUCTEM BEHTUNALNN
Tema 7. [porHosnposaHve
TEXHUKO-3KOHOMUNYECKUX
7. XapakKTepnCcTnk BEHTUNALUMNOHHbIX 7 3 0 3 24
cucTeM
Tema 8. OnTnmMnsauus
TEXHUKO-39KOHOMMNYECKUX
8. XapakTepUCTUK BEHTUNSLMOHHbBIX / 8 0 3 24
cucTem
Tema 9. MatemaTtuyeckoe
MOLENMpoBaHue
9. [TennomacconepeHoca B kaHanax 7 3 0 3 24
TEennoobMeHHOM Hacaaku npwu
BOOOUCNAPUTENBHOM OXNaXaeHnu
Tema 10. MogennposaHue
pereHepaTMBHOrO OXnaxaeHns
OCpeOHEeHHON MareMaTnyeckom
10. mogenbio. OnTrMmnaaumsa napameTpos / 8 0 3 24
oxnaguTteneii BO4OMCNApUTENbHOro
TMna.
Ntoro 36 0 36 252

4.2 CopepxaHve OUCLUMIUHDI
Tema 1. MogenupoBaHue paboTbl TEMNNOOOMEHHBIX annaparoB HU3KOTEMMNEepPaTyPHOW TEXHUKM

MonenvpoBaHue TEMNOBOrO B3aMMOLENCTBUS NMOTOKOB W CTEHKM B TENNOOOMEHHBIX annapartax. AHanMTU4eckme MeTopl
peweHns ons ctaumoHapHoro cnyydas. KoHeYHo-pasHOCTHbIN MEeToL pacyeTa ABYXNOTOYHbIX TENNOOOMEHHNKOB 6e3
nepeceyeHuns pacyeTHbIX NPogouei TeMnepaTyp NoTOKOB (CTAUMOHAPHbIA ciyyait). MpubnvuxeHHbI MeToq
pasnoxeHns No 6a3nNCHbIM (OYHKLIMSM MO NPOCTPAHCTBEHHOM KoopanHaTe (HeCTauMoHapHbIi cnyyai). OnpeneneHue
KO3OPMLIMEHTOB TEMNOOTAAYN C UCMOMb30BAHNEM KPUTEPUANbHBIX 3aBUCUMOCTEN.

Tema 2. PacueTHasi cuctema pauMoHaibHOro BefeHUsi HeCTalMOHapPHbIX peXUMOB paboTbl KPUOTeHHbIX
yCTaHOBOK

MogaenupoBaHue HecTaLMOHAPHBIX N MEHSIOLLMXCS PEXUMOB paboTbl HU3KOTEMMNEPATYPHbIX YCTaHOBOK. [ocTaHoBKa
3a[a4m 1 pacyeTHble cTyneHu. Monenb ¢ KOCBEHHbIM y4eToM TennoobmeHa. Moaenb ¢ cocpenoTO4EHHbBIMY
napameTtpamu. Mogenb ¢ pacnpeneneHHbIMU napameTpamit. MoBepoYHbIV pacyeT 1 paunoHanbHOe NPoBeLeHNe
nepexoaHbiX PexnMoB paboTbl. PekoMeHaaumm no KOHCTPYKTUBHBIM M3MEHEHWSIM, MPVBOASIUM K YNyYLEHWIO
npoBefeHnst paboymnx NPOLLECCOoB.

Tema 3. MopgenupoBaHue NpPoLECcCCOB OXNaXAeHUA TeNn C KaHanamm BHYTPU HUX

OcHoBHble crnocobbl oxnaxaeHns 06bekToB. OLeHKK BpeMeHn oxnaxaneHus obbekToB. MaTtematunyeckas Mooenb
TennoobmeHa umnnHgpun4eckoro 06'beKTa, MMeIoLEero oceBble kaHanbl. PaunoHanbHoe BeaeHne npouecca oxnaxaneHus
nakeTta ncnonb30BaHHbIX aBTOMOKPbILWEK. Vcnonb3oBaHne N3MeHeHNS HanpasneHns O0BMXeHN4 noTtoka ang
yMeHblleHNA pa3HOCTN TeMnepaTtyp B oxnaxgaeMmom Tene.

Tema 4. ConpsixXeHHble Npouecchl TeM0- U MaccoobMeHa Npu 3aMopaXuBaHMM GUMONOrMYecKuX U NULLLEBbIX
NpoayKToB

OcobeHHoCTU MooennpoBaHnsa nNnpoueccoB oxXnaxaneHnsa n 3aMopa>knBaHuA. PacyeTtHoe 1 aKcnepunmeHTanbHOe
nccnenosaHme 3aMmopaxunesaHmga HeoOHOPOAHOro NMLEeBoro NPoayKTa B CKOPOMOPO3W/IbHOM annaparte. MonenmpOBaHme
npoueccos mMaccoobmeHa npun oxnaxaneHmu. SKCI'IepI/IMeHTaJ'IbHOG nccnenosaHme npoLeccos ncnapeHus snariu npu
oxnaxgeHunm n 3amopaxnsaHun.

Tema 5. Tennomaccoo6MeH Npu OBUXEHUM ra3oBbIX Ny3bipen Yepes CNov X1uaKocTu

OcobeHHocT TennoMaccoobMeHHbIX Npoueccos npu HapboTaxe. N3oTepMmyeckmini MaccoobMeH Npwv BCIbITUN
ny3blpbka rasa B cnoe xuakoctn. MonenvpoBaHue n3otepMuyeckon 6apbotaxHo KoNnoHHbI 6e3 nepemeluBaHums.
MogenvpoBaHne 6apboTaxkHOM KONOHHBI C NepemMewnBaHneM. MoaenmpoBaHne NpPoLEecCcoB OYNCTKA XUOKOCTU OT
pacTBOPEHHbIX ra3os npu HapboTaxe.

Tema 6. MatemaTnyeckme Mooenm 3J1IeMEHTOB U CUCTEM BEHTUISILLUM
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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:

Mopsaok opraHM3aummn 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarmucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpenst 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"

MonoxeHwue ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsake NpoBeLeHMS TEKYILEr0 KOHTPOS YCNEBAEMOCTU 1
NMPOMEXYTOYHOI aTTecTaumm obyyarowmxcs dpefepanbHoro rocyjapcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Bbiclero obpasosaHus "KasaHckuii (Mpueonxckuii) coenepanbHblii yHuBepeuteT™"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMmpoBaHnmM hoHAa OLEHOYHBIX CPEACTB ANS
NPOBELEHNS TEKyLLEN, MPOMEXYTOYHON 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUpeXaeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonXcKrin) dhenepansHblii
yHuBepcutet""

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 aneKkTpPoHHbLIX 0BpasoBaTeNbHbIX pecypcax goenepanbHOro
rocynapCTBEHHOro aBTOHOMHOIO 06Pa30BaATENBHOIO YYPEXLAEHUS BbICIIErO NPOECCMOHANBHOr0 06pasoBaHus
"KaszaHckuin (Mpusonxcknii) doegepanbHblil yHuBepcuteT""

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcTpauum, noaroToBKM K UCNONb30BAHMIO B
y4ebHOM NpoLecce 1 yaaneHns anekTPoHHbIX 06pa30BaTeNbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOMO 00y4YeHNs
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO yYpexAeHns Buiciero obpasoBaHus "KasaHckui
(MpuBonXCKMI) henepanbHblin yHuBEpCUTET""

PernameHT Ne 0.1.1.67-06/11/16 o1 25 aHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HaHMUIA 0BydatoWwmxcs
B (heilepanbHOM roCcyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpeXAeHNM Bbicllero obpazosaHus "KasaHckuii
(MpwvBoMXCKMA) henepanbHbli yHuBepcutet™
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PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHUBEPCUTET

6. POHAO, OLLEHOYHbIX CPEeACcTB NO AUCLUMUINIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

Oran

dopma KOHTpons

OueHunBaembie
KoMMeTeHuUmn

TeMmbl (pa3pernbl) AUCLUMNUHDI

CemecTp 6

TeKyLLNA KOHTPO/Ib

YCTHbI onpoc

OriK-8 , MNK-1

1. MoaenvpoBaHue paboTbl TeNN006MEHHbIX annaparTos
HU3KOTEMNepaTypHON TEXHWKU

2. PacueTtHas cuctema pauvoHanbHOro BeeHUst HeCTauMoHaPHbIX
pPexunMoB paboTbl KPMOTEHHbIX YCTaHOBOK

3. MogenmpoBaHue NpoLECCOB OXNaXAEHUsS TeN C KaHanamu
BHYTPMW HUX

4. ConpsiXeHHble NPoLEecchl Tenno- 1 MaccoobMeHa npu
3amMopaxmBaHU BUONOrMYEeCKMX U NULWEBLIX MPOAYKTOB

NabopaTtopHbie
paboTbl

NnK-12, rnKk-3, rnk-2

1. MonenvpoBaHue paboTbl TENI00BMEHHbBIX anmnapaTos
HM3KOTEeMMNEepaTypPHON TEXHUKN

2. PacuyeTHas cuctema paumnoHanbHOro BEAEHUS HECTaLMOHAPHbIX
PEXMMOB paboTbl KPUOTrE€HHbIX YCTAHOBOK

3. MogenupoBaHvie NPoLIeCCOB OXNaXAEeHNs TeN C KaHanamu
BHYTPU HIX

4. ConpsixXeHHble NPOLECCH TEMNO- 1 MaccoobMeHa npwu
3aMopaxmBaHnM BUONOrMHECKUX U NMULLEBBIX MPOAYKTOB

KoHTponbHas
paboTa

NnK-4, rK-6 , rK-7

1. MonenvpoBaHue paboTbl TENNO0OMEHHbBIX annapaTos
HM3KOTEeMMEepaTypPHON TEXHUKN

2. PacuyeTHas cuctema paumoHanbHOro BELEHNS HECTALMOHAPHbIX
pPeXMMOB paboTbl KPUOTrEHHBIX YCTAaHOBOK

3. MogenuposaHve NpoLLeCCcoB OXNaxAeHns Ten ¢ kaHanamu
BHYTPW HUX

4. ConpsixXeHHble NPOLECCH TEMNO- 1 MaccoobMeHa npwu
3aMOpaxmBaHnm BUONOrMYECKUX U NMULLEBBIX NPOOYKTOB

3auer

Cemectp 7

TeKyLLMI KOHTPO/Ib

YCTHbI onpoc

OriK-8 , INK-1

5. TennomaccoobMeH Npu ABUXEHUM Fa30BbIX Ny3bIpei Yepes
CNOW XWIOKOCTU

6. MaTtematnyeckme Mooenun afeMeHToB 1 CUCTEM BEHTUNALNM
7. MNporHo3npoBaHne TEXHUKO-SKOHOMUYECKMX XapakTepmucTmk
BEHTUNSALMOHHBIX CUCTEM

8. ONTUMM3aLmMsa TEXHUKO-9KOHOMUYECKUX XapakTepucTuk
BEHTUNSALMOHHBIX CUCTEM

9. MatemaTtunyeckoe MooenuMpoBaHue TennomMacconepeHoca B
KaHanax TennoobMeHHOM Hacanku Npy BOLOUCNAPUTENbHOM
oxnaxmaeHuu

10. MogenupoBaHue pereHepaTVBHOMO OXNaXAeHNs
OCpEeLHEHHON MaTteMaTmyeckon mogensio. OnTummnsauns
napameTpoB oxnaguTenen Bo4OUCNapUTENIbHOro Tuna.

NabopaTopHble
paboTbl

NnKk-2, rK-3, rK-12

5. TennomaccoobMeH Npu ABMXEHUN ra3oBbiX Ny3blpeit Yyepes
CNOW XNOKOCTU

6. Matematnyeckme Mooenm 31eMeHTOB N CUCTEM BEHTUNSALMN
7. MporHo3npoBaHmMe TEXHNKO-9KOHOMUYECKUX XapaKTEePUCTUK
BEHTUNSLMOHHbBIX CUCTEM

8. ONTMMN3auns TEXHMKO-9KOHOMNYECKUX XapakTepPUCTUK
BEHTUNSLMOHHbBIX CUCTEM

9. MaTtemaTnyeckoe MoaenMpoBaHe TennomMacconepeHoca B
kaHanax TennoobMeHHoIn Hacaaku Npy BOAOUCHAPUTENIbHOM
oxnax.aneHun

10. MooenupoBaHune pereHepaTnBHOroO OXnaxaeHus
OCpefHEeHHOI MmaTeMaTnyeckon moaensto. OnTuMmnsauns
napameTpoB OxnaguTener BOAOUCNapUTENbLHOMO TUna.
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Otan

bopma KoHTponss |OueHMBaeMble
KOMMNeTeHLUn

Tembl (pa3nenbl) AUCLUMUHDI

3 KoHTponbHas

pabota MNK-4, MNK-6

, MK-7 BEHTUNALMOHHBIX 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.

Sk3aMeH

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHU MW Ha pa3nunyHbIX aTanax nx oopmMupoBaHus,

onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns

OTnnyHO XopoLuo Y nosn. Heyan.

CemecTp 6

TeKyL i KOHTPONb

YCTHbIA onpoc (B oTBeTe kKayecTBeHHO |OCHOBHLIE BOMPOCHI Tema yacTnyHO Tema He packpbiTa.
pPackpbiTO COAEPXaHWe [TeMbl PaCKpPbIThI. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OTBeT Xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. LienoM afiekBaTtHa TeMe. [[ToHATUIAHLIN annapaT  |HeyooBNeTBOPUTENLHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTUYHO. [MoHumaHune maTepmana
NOHSATWIAHBIA annapart. |NoHATWIAHBIA annapart. |[loHMMaHWe OTAENbHbIX |oparMeHTapHOe unu
MponemoHcTprpoBaH  ([TpOAEMOHCTPUPOBAH  [MONOXEHWI N3 oTcyTCTBYET. HeymeHune
BbICOKWIA YPOBEHb XOpOLWNiA YPOBEHb matepuana rno Teme. oopMynMpoBaTh CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXaaTth
[MpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
POpPMyNMpPOBaTh CBOU  |OOPMYNMPOBaTb CBOM  |hOPMYNMPOBaTbL CBOM  [MONIOXEHMSI.
Mbicnu, obcyxnatb Mbicnv, obcyxaatb Mbicnu, obcyxaaTtb
JNCKYCCUOHHbIE LINCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.

NabopaTopHble |O6opyLoBaHME 1 O6opynoBaHue n O6opynoBaHue u O6opynoBaHue 1

pabotbl MEeToAbl MICNONb30BaHbl (METOAbl NCMOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa [B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoAroToBKa. NMOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoavmble HaBblkn [HeobXxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B ocCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBOEHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUHHO 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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cMcTEMaTYECKOE 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro
martepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHUMNuanbHble
cBOOGOHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWKWOKW B BbINMONHEHWN
3anaHus, YCBOW OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX

npenycMoTPeHHbIe
nporpammo, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3adaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne

3HaKoM C ONCUMMNUHBI, NOKa3an |NporpamMMoii, 3HakoMm C  |Uau NPUCTYMNUTb Mo
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OUCLMMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY MorpeLwHoCT B OTBETE  [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.

npuobpeTtaemo paboTbl 1 3aaaHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHVSIMW ONS UX
cnocobHoCTM B yCTpaHeHns nog
MOHUMAHWM, N3NOXEHNU PYKOBOLCTBOM

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

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

CemecTp 6

TekyLLU KOHTPONb
1. YcTHbIN onpoc

Tembl 1, 2, 3, 4

Bonpocbl no TemMe 1: HecTauMoHapHbIA PEXUM, HA3KOTEMMepaTypHble YCTaHOBKW, aHaIMTUYECKWIA MeTOL, YNCTEHHbI
MeToq, cucTema ypaBHeHUii ans TennoobmeHa B ABYXNOTOYHOM TennoobMeHHuke 'Tpyba B Tpybe', rpaHuyHble YyCnoBus,
HayanbHble YCNoBWs, UHTerpanbHble NpeobpasoBaHns Jlannaca, pasoBble NPeBpalleHnsl, KOHEYHO-Pa3HOCTHLIV MeToA,
CTauVOHAPHBIV PeXUM, METOL PasnoXeHus no 6as3ncHbIM UYHKLMSM, KBa3UCTaUMoHapHbIA NpoLecc,
annpoKC/MaLMOHHbIA METO pacyeTa, KputepuasnbHble ypaBHEeHWs TEMNOOTAauM, MOBEPOYHbIA pacyeT, NpsiMoi 1
06paTHbIi MOTOKM, NOMPABOYHbIA KOIPMUUMEHT ONS KOPPEKLMM KO3MULMEHTA TEMIOOTAAUYM B MEXTPYOHOM
NpocTpaHcTBe, 06nacTy NPUMEeHeHUs Moaeneil.
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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 X0NnoAnbHON MallHbl C OOHOCTYNEeHYaTbiM
OpOCCEeNMpPOBaHNEM U MOJTHbIM NMPOMEXYTOYHbBIM OXNTAXAEHUEM U OnpeaeneHe XonoanibHoro KoadodomumeHTa uukna.
7. CocTaBneHne ctaTmyeckon MaTeMaTMyeckon Moaenm AByXCTyrneH4YaTon XonoANIbHON MallrHbl C ABYXCTYNEeHYaTbIM
OpoccenvpoBaHneM 1 onpeaeneHne XonoannbHOro KosurumeHTa Lukna.

8. CocTaBneHne CTaTMyeckon MaTeMaTMyeckon Moaenm ABYXCTYNeHYaTon X0N0ANIbHON MallKHbI C NepeoxnaxXaeHnem
XWIOKOCTW BbICOKOrO AaBNeHNs B NPOMEXYTOYHOM COCyAe 1 onpeneneHne XonoannbHOro KosgogomumeHTa umukna.

9. CocTaBneHne cTaTmyeckon MaTemMaTM4eckon Moaenm TpexcTyneH4aTon XonoamnbHON MallHbl U onpeaeneHne
X0NoAubHOro KoapduLmeHTa umkna.

10. CocTaBneHune ctatM4eckor maTtemMaTnyeckon Mogeny AByxkackaoHoM X0N0oAUNbHOW 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

3aver

Bonpochl k 3a4eTy:

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

2. AHannTnyeckrne MeTodbl 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. OnpeneneHne KO3MULMEHTOB TENNOOTAAYM C MCMONb30BAHMEM KPUTEPUASIbHBIX 3aBUCUMOCTEN.

6. MooenupoBaHne HeCcTaUMOHAPHBIX Y MEHSIOLLMXCS PEXUMOB paboTbl HU3KOTEMNEPATYPHBIX YCTAaHOBOK.

7. lNMocTtaHoBKa 3a8ayn 1 pacyeTHble CTYMEHN.

8. Mozenb ¢ KOCBEHHbIM y4eTOM TEMNI00OMeHa.

9. Mogenb ¢ COCpenoTO4EHHbIMM NapameTpamm.

10. Mogenb ¢ pacnpeneneHHbIM/M napamMeTpamm.

11. lNoBepOYHbIN pacyeT 1 paumnoHanbHOE NPOBEAEHNE NEPEXOAHbIX PEXNMOB PaboThbl.

12. PekoMeHaaLmMmn no KOHCTPYKTUBHBIM U3MEHEHNSIM, MPUBOLSAIWMM K YNYHIIEHWIO MPOBEAEHUS paboymx NpoLECCOB.
13. OcHOBHbIE CMoCcobbl OXNaxXaeHUst 06 EKTOB.

14. OUEeHKU BPEMEHM OXNaxXLeHUs 06 bEKTOB.
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15. Matematunyeckas Moaenb TennoobMeHa LUNMHAPMYECKOro 06 bekTa, MMEIOLLErO OCEBbIE KaHasbl.

16. PaunoHanbHoe BegeHue npoLecca oxnaxaeH1s nakera ncrnob30BaHHbIX aBTOMOKPbILWEK.

17. Vicnonb3oBaHve N3MeHeHNs HanpaBneHns OBMXEHMS NOTOKA AN YMEHbLEHUS Pa3HOCTU TeMnepartyp B
oxnax.naeMom Tene.

18. OcoBeHHOCTU MOLENUPOBAHMS NMPOLIECCOB OXNAXAEHNS U 3aMOPaXMBaAHUS.

19. PacyeTHOe 1 akcneprMeHTanbHOe NCCneaoBaHne 3aMopaxunsaHms HEOAHOPOAHOMO NUILEBOr0 NPOAYKTa B
CKOPOMOPO3UNbHOM annapare.

20. MonenvpoBaHue NpoLeccoB MaccoobMeHa Npu oOxXnaxaeHuu.

21. OkcnepuMeHTanbHoe NCCnefoBaHne NPoLLEeCCOB NCMAPEHNs BNaru Npu oxXnaxaeHnm n 3aMmopaxmsaHum.

Cemectp 7

TekyLLU KOHTPONb

1. YcTHbIN onpoc

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

Bonpocel no Teme 5: 6apboTtax, 6apboTaxHble yCTPONCTBA, ra30Bble Ny3bipy, HACHILEHWE XUAKOCTA ra3oM 3a CHET ero
pacTBOPEHMS B XUOKOCTUN, OYUCTKE XUAKOCTU OT PACTBOPEHHbIX B HEM ra3oB 3a CYET UX MacconepeHoca 13 XnakocTn B
ny3blpy APYroro rasa, HacbllWeHe ra3oBbiX Ny3blpein napamy XnakocTun, ABMXYLWas cuna npouecca, 3akoH ['eHpu,
panmyc ny3blpsi, CKOPOCTb UCMAPEHNS, TOMOrEHHbIA PEXWM TEYEHUS, N30TEPMUYECKNIE MACCOOOMEH NMpK BCMNbITUAM
ny3blpst Yepe3 CNol XMOKOCTU, M3MeHeHMe 06bema Ny3blpsi, PaccTosiHMe, NPOAAEHHOE My3bipeM, MONbHAsA [0S BOASHbIX
napos, usotepmuyeckas bapbotaxHas KonoHHa 6e3 nepemelnBaHus, o6bemMHas Macconepenada, bapbortaxHas
KONTOHHA C NepemMewwmnBaHneM, paBHOBECHOE YUCNO MONEN KOMMOHEHTOB B XWAKOCTU, ra3oBbli peakTop, xapakTepHoe
BPEMS NMOMHOr0 HaCbIWEHWS Ny3blps PACTBOPEHHBIM ra3oM 3a cyeT aMdddy3mm.

Bonpochkl no Teme 6: 4eKOMNO3NLNSA BEHTUNSILMOHHOW CUCTEMbI, UICTOYHMKM Hamopa Unm HarHetaTtenu, y4acTtku
MarucTparnei, HanopHO-perynnpytoLwme yCTponcTea, TEXHONOrMYeckue ycTpolictea Bolbpoca nnm otbopa paboueii cpenbl
N3 CUCTEMBI, XapakTepucTmka HarHetatens, Moaenb UCTOYHMKA Harnopa, MOAeNb yyacTka maructpanu, obnactm
NPVUMEHEHUSI PasfNYHbIX BEHTUNSITOPOB, anfpoKCUMaLUs XxapakTepucTuK NCTOYHUKA Hanopa, crnocob perynupoBaHust
BO3[YLWHOro NoToka, MaTtemMatmyeckasi MOAesb 3aropHO-perynvpyowero oprasa, notepu Hanopa no annHe, 6asosble
ypaBHEHUS 41 KOHCTPYKTUBHbIX Y3/10B, 6a30Bble ypaBHEHWS AN KOHCTPYKTUBHbIX KOMeL, ypaBHEHUE HEPa3pPbIBHOCTH,
MOLeESb CNOXHOW MPUTOYHO-BbITSIXXHON BEHTUNSALMOHHON CUCTEMbI C MPOMEXYTOYHOW EMKOCTbIO, CTALMOHAPHbIA PEXNM,
06Wmin pacxon NPUTOHHON MW BbITSIXXKHOM YacTei BEHTUNSILMOHHOM cucTeMbl, B1oK-cxeMa anropuTma YCNeHHO
npouenypbl.

Bonpochkl no Teme 7: NporHo3MpoBaHme xapakTepuUCTUK BEHTUASLMOHHbBIX CUCTEM, NokasaTtenu, okasblsawLme
CYLLECTBEHHOE BNMSIHNE HA BENMYMHY NONE3HOro adodhekTa U NPOrHO3MpyeMoin Npoaykuun, Belbop MeTona
MPOrHo3MpoBaHuns, BelBop Nepuoaa ynpexneHns nporHo3sa, NporHo3MpoBaHmne nokasartenei kayecTsa, ONTUMU3aLIUS
MPOrHO3HbIX NoKasaresien kayecTsa rno KPUTEPMIO MaKCManbHOro NonesHoro adpdpekta npu MUHUManbHbIX COBOKYMHbIX
3aTparax 3a XWU3HEHHbIN LK NpoayKLUun, noNedHbln adpdekT oT aKernyaraumm, NpuHLMNbLl Hay4YHO-TEXHNYECKOro
MPOrHO3MPOBaHNS, MPUHLMMNBI SKOHOMMUYECKOr0 060CHOBaHNWS, (hakTop BPEMEHU, MEPOMNPUSTIS MO MOBbILEHNIO KAYECTBa
BXOAa BEHTUNSILMOHHBIX CUCTEM, SKOHOMUYECKINA 3dCPeKT pa3paboTky, MEPONPUSATIS MO MOBLILEHNIO KAa4ecTBa
npotiecca B cucteme, apdEeKTUBHOCTb CUCTEM BEHTUNSLINN.

Bonpochkl no Teme 8: npuMeHeHue Teopun ONTUMM3aLnW B UHXEHEPHON AeATENbHOCTU, ONTUMM3aUNs NPOEeKTMPOBaHUS
cucTeMm, Lenesas oyHKUMS, orpaHNyeHmns B BULE PaBEHCTB U B BUAE HEPABEHCTB, ONTUMM3aLIMS 415 dOYHKUUN OOHON
NnepeMeHHoON, HenpepbIiBHblE PYHKLIMN, MOHOTOHHbIE COYHKLIMW, KPUTEPUU OMTUMANbHOCTW, BONPOC aHannsa 'B cTatuke',
BOMPOC aHanusa 'B AMHaMuKe', MeTodbl UCKMOYEHNS MHTEPBASIOB, 3Tan YCTAHOBIEHUS rpaHunL, UHTepBana, atan
YMEHbLIEHWS NHTepBana, atan YyCTaHOBMIEHUS rpaHuL, MHTepBana, METO 30/10TOr0 CEYEeHNs, METO AeNeHUs HTepsana
noronam, onTUMM3aums napameTpoB BEHTUNALMOHHOW CUCTEMbI CBAPOYHOIO MECTa, CXeMa TEXHONOrMYecKoro otcoca ot
nocTa MHAMBMOyanbHOW CBapKM, aspoanHaMUYECKUin pacHeT CUCTEMbl BEHTUNSALMN CBAPOYHOMO NOCTa, NPUBELEHHbIE
3aTpaTtbl BEHTUASALUMOHHON CUCTEMBI, (OYHKLMWN HECKONBKNX NEPEMEHHbIX, MTMHUN YPOBHS MYNbTUMOLANBHOW (OYHKLMW,
MeTobl MPSIMOro Nomcka, BblYUCNEHNE 3HAYEeHNS LeneBon PyHKUNW, rpadneHTHbIe MeToObl, METObl BTOPOro Nopsaka,
MEeTo[, nomcka no cumnnekcy, Mmetoq noucka Xyka-Ilxusca, MeTon CONpsXeHHbIX HanpaeneHuii Nayanna, onTumMmaauns
reoMeTpuYeCcKmnx napameTpoB NMPUTOYHOM BEHTUNSLIMN.

Bonpocel no TeMe 9: pereHepaTMBHOE MCNapUTENbHOE OXNaXAeHue, ypaBHeHe banaHca Tenna, annpokCuMmpyome
oopMynbl AN napaMeTpoB Bo3nyxa, 6apoMeTpuyeckoe AaBfeHNe CMeCH, TeMrepaTypa TOUKM pPochl, 3aTpaTbl SHepPrum
Ha paboTy BEHTUNATOPA, AMHAMKKA TEMMEpPaTypbl U BAAXHOCTA MO ANIVHE UCMAPUTENBHOW HAacaaKu, ypaBHEHNE SHepruu,
ypaBHeHue MaccoobMeHa B 'MOKPOM' KaHane, ypaBHEHUE SHEPrun B 'Cyxumx' kaHanax, 3akoH duka, rpaHnyHbIe YyCNoBuSI.
Bonpochkl no teme 10: ocpeaHEHHbIe NO CeYeHUIo KaHana cpefHepacxoaHble Temneparypbl U NIOTHOCTW Napa,
ypasHeHuns HbtoToHa-PuxmaHa, ypasHeHus JanbTtoHa, ocpefHeHHble KO3MULNEHTbI TENIO- U MACCOOTAA N,
pereHepaTMBHOE OXNaxaeHue, TennoBOoN NOTOK Ha NOBEPXHOCTW MNACTUH, HAYaNbHbIN y4aCTOK, YCTAaHOBMBLUEECS
naMuHapHoe TeYeHne, anropuT™M ONTUMU3ALMK, FTEOMETPUYECKIE NapaMeTpbl TENI00OMEHHON Hacaaku,
XONOA0MNPON3BOAMTENBHOCTb, ONTUMM3ALMNS PA3MEPOB CEYEHNIA KAHANOB 1 NMPOMYCKHO CMOCOBHOCTU peLeTky,

KO3 PULIMEHT UCNOMb30BaHNS 3HEpruu.

2. JlTabopaTtopHble paboTbi

Temnbl 5,6,7,8,9, 10

1. CoctaeneHme cTaTM4eckoin MaTeMatn4eckon MOAENN KOMMPECCUOHHO-3XEKTOPHOM XONOANNBHOW MaLMWHbI U
onpegneneHne xonoaunbHoro KoaduuneHTa umkna.

2. CocTaBneHne cTaTm4eckon MaTemMaTM4yeckon Moaenm Bo3ayWHON X0N0ANIbHOM MalWHbl 1 ONpeaeneHme
XONoOMNbHOro KoapumumneHTa uukna.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290199619
Crpanvua 12 13 18.

o



Mporpamma omcumnnnmHel "MoaennpoBaHne omanyeckux NpPoLeccoB B cUCTeMax XnaHeobecrneyeHust u xonoaunbHol TexHuke"; 16.03.03
XonoawnbHasl, KPMOTreHHast TEXHVKA U CUCTEMbI X13HeobecneyeHunst; AOLEHT, K.H. (aoueHT) Bonabipes A.B.

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.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
CemecTtp 6

TeKyLLUiA KOHTPONb

YCTHbIVi ONpoC |YCTHbI ONPOC MPOBOAUTCS HA MPaKTUYECKMX 3aHaTusx. Obydatowmecs
BbICTYMalOT C AOKNaAamu, COOBLWEHNSMM, OOMONHEHUSMM, Y4aCTBYIOT B 1 10
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.

NabopartopHble (B ayantopun, oCHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, oByyatowmecs
paboTbl MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM 2 20
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHoNoruni. OLEeHMBaIOTCA 3HaHNe mMaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHWNS 1 HABbIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBEpPKU YCBOEHUS npoliaeHHoro Mmatepuana. Pabota 3 20
BbIMONIHAETCS B MMCbMEHHOM BUae 1 coaéTcs npenogasartento. OLleHVIBaIOTCFI
BNafLeHne maTepmanoMm no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe ONs BbIMONHEHNS 3a0aHWUA.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
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.

CemecTtp 7
TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbI ONpoC NPOBOAMTCS Ha NpakTUYecKmx 3aHsATusx. Obyyatowumecs
BbICTYNAOT C AOKIaAaMu, COOBIEHNSIMM, NOMONHEHNSIMW, YHaCTBYIOT B 1 10
AMcKyccun, oTBeYatoT Ha Bonpockl npenodasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNUpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMOMHUTENbHbIE BOMPOCHI.

NabopatopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, 0Byyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 20
NPakTUKO-OPUEHTUPOBAHHBIX TexHonoruin. OLeHnBatoTCS 3HaHWe matepuana u
YMEHUE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

KoHTponbHas |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs

paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS NpoliaeHHoro Mmatepuana. PaboTa 3 20
BbINOHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnsarTcs
BnafeHvne matepuanom no teme paboTbl, aHaNUTUYECKME CNOCOBHOCTY, BNaaeHne
MEeToaMu, yMEHMsl N HaBblKW, HeOBX0aUMble A5 BbINOMHEHWS! 3aAaHWIA.
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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. MepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4ebHOWN NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)
7.1 OcHoBHasl nuTeparypa:

1. Tapacwk, B.[N. MaTematuyeckoe MoaenMpoBaHne TEXHUYECKNX CUCTEM [DNEKTPOHHbIN pecypc]: y4ebHUK. - MuHck:
HoBoe 3HaHue; M.: IHDOPA-M, 2016. - 592 c.: un. - (Bbicwee obpasoBaHue: bakanaspuar). - ISBN 978-5-16-011996-0
(MHDPA-M, print). - ISBN 978-5-16-104762-0 (MHDPA-M, online). - Pexum poctyna:
http://znanium.com/bookread2.php?book=549747

2. MeTpos, A.B. MozennpoBaHue NpoLECCOB 1 CUCTEM [DNEKTPOHHbIN pecypc]: YuebHoe nocobue. - Cl16.:
NapatenbcTBo NaHb', 2015. - 288 c.: un. - (YuebHukn ons By3oB. CneuvanbHas nuteparypa). - ISBN
978-5-8114-1886-2. - Pexum poctyna: https://e.lanbook.com/reader/book/68472/#2

3. Nopnay, B.A. MatemaTtnyeckoe moaenvpoBaHue. [1ocTpoeHne Mogeneit u YNCNEeHHAs peanu3auns [SNeKTPOHHbIN
pecypc]: Y4ebHoe nocobue / B.A. Nopnay, B.I". lLaxos. - 2-e n3ga., ctep. - Cl6.: Mapatenbctso 'MaHb', 2018. - 292 c. -
(YuebHukm ans By3oB. CneuuwansHas nutepatypa). - ISBN 978-5-8114-2168-8. - Pexxum goctyna:
https://e.lanbook.com/reader/book/103190/#2

7.2. lononHUTeNbHasa nuteparypa:

1. Yukypos, H.I'. MogenmpoBaHue cucteM 1 npoLeccoB [DNeKTPoHHBI pecypc]: YuebHoe nocobue. - M.: PUOP:
NH®DPA-M, 2013. - 398 c. - (Bbicwee obpa3soBaHue: bakanaspuar). - ISBN 978-5-369-01167-6 (PMOP). - ISBN
978-5-16-006482-6 (MH®PA-M). - Pexxum goctyna: http://znanium.com/bookread2.php?book=392652

2. MpynHukos, B.B. ®a3oBble nepexobl 1 METOAbI X KOMMBIOTEPHOrO MOAENMPOBaHUS [OneKkTpoHHbIN pecypc] / B.B.
MpyaHwkos, 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 NpoLEeccoB 1 CUCTEM YrpaBneHust [SnekTpoHHbIA pecypc]: YuebHoe nocobue. -
CI6.: Napatenbcto 'TlaHb', 2018. - 140 c. - (Y4ebHukn ons Bysos. CneunanbHas nutepatypa). - ISBN
978-5-8114-2993-6. - Pexxum poctyna: https://e.lanbook.com/reader/book/106730/#2

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 BUCLMMNINHBI (MOOYIS)

KoHcynbTaHT lMNntoc - hitp://www.consultant.ru/

Hay4Hast anekTpoHHas 6ubnuoteka - http://elibrary.ru/

OBC ZNANIUM.COM - http://znanium.com/

ObC Mapatenbctsa JlaHb - http://e.lanbook.com/

OBC KoHcynbTaHT cTyaeHTa - http://www.studentlibrary.ru/
OBC YHueepcutetckas bubnunoteka online - http:/biblioclub.ru

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauueckme peKkoMeHaaLmmn

nekumum B xo4e NekumMoHHbIX 3aHATMIA NpenofasaTenb YCTHO, B IOTMYECKN BblAEPXaHHOM doopMe nsnaraet
HOBGbIV y4eBHbI MaTeprarn, KOTOPbIA KOHCNEKTMPYETCS CTYAEHTaMK C OCTaBNeHNEM (Mo
BO3MOXHOCTW) NONEN Ans 3aMeTOK 1 KOMMEHTapMWEB (LOMONHEHWIA NEKLMOHHOMO MaTepuana rno
peaynbTatam CaMoCTOSITENIbHOMO U3YYeHUs pekoMeHayeMol nutepatypel). Obyyatownecs 3agatot
npenoaBaTento yTOYHSIOWME BOMPOCH! C LIEMNbI0 YACHEHUS TEOPETUYECKMX MONOXEHWIA, aHanmaa
MHdpopMaLmm, peleHns npobneMHbix 3anaq 1 ap.

Mpv NOAroTOBKE K NEKLMOHHBIM U MHBIM 3aHSITUSIM MOXET NOHAanobUTbCs Matepuarn, nayyaslunincs
Ha kypcax: 'Matematuka', 'dusuka’ n gp. Noatomy cTomT 0bpalaTbCs K COOTBETCTBYIOWNM
NCTOYHMKaM (y4ebHMKaM, MOHOrpadvsiM, CTaTbsM).
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Bup pabot MeTtoaunyeckue peKkomeHaauum

nabopatopHble | PaboTa obydatowmxcst Ha nabopaToOpPHbIX 3aHATUSIX NOAPA3yMEBAET BbINONHEHUE HATYPHbIX U

paboTbi BUPTYa/IbHbIX 3KCMEPUMEHTOB KaK Ha UCMbITaTeNbHbIX CTEHAAX, Tak U Ha KOMMbloTepax,
nocnenytoulyto 06paboTKy 3KCrepuMeHTaNbHbIX AaHHbIX C UCMONb30BaHVEM CNEeUnananpoBaHHbIX
KOMMbIOTEPHBIX NMPOrpamm, odoopMneHue 1 3awmuTty nabopatopHbix paborT.

camocTosTenbHas | CamoctosTenbHas paboTa CTyoeHTOB NoapasymMeBaeT Kak npopaboTky NeKLUMOHHOro Matepuana ¢

paboTa NCMONb30BaHNEM PEKOMEHOyeMoii y4ebHOM NuTepaTypbl, Tak U OCBOEHUe MaTepuana,
BbIHECEHHOr0 Ha CaMOCTOSTeNbHOE U3y4YeHne, a TakXe BbiNOoNHEHNE KOHTPOMbHBLIX PaboT 1
NOAroTOBKY K YCTHbIM onpocaM, NabopaTopHbIM 3aHSATUSIM, 3a4eTy U 9K3aMeHy.

YCTHbIA onpoc | [lns NoOAroTOBKYM K YCTHBIM OMpocaM peKOMEHAYeTCsl BblAENATh B MaTepuane npobnemHble
BOMPOCEI, 3aTparvBaemble npenofasaTenem B NeKUMM, U rpynnupoBaTte MHOPMALIMIO BOKPYT HYX.
XenaTenbHo BblAENSTb B UCMOMb3YEMOI IMTEpaType NocTaHOBKYM BOMPOCOB, HA KOTOpbIE
pa3HbIMK aBTOPaMy MOryT BbITb faHbl pa3nuyHble 0TBEThl. Ha OCHOBaHMM NOCTAaHOBKM Takmx
BOMPOCOB crnefyeT cobupaTtb apryMeHThbl B NMoJb3y PasnvyHbIX BAPUAHTOB PELIEHUS MOCTABNEHHbIX
3amau. B TekcTax aBTopoBs, TakuM 06pasom, crneayeT BolAeNsTb CleayolWne KOMMOHEHTbI:
nocTaHoBKa NpobneMbl; BApUaHTLI PEWEHUS; apryMEHTbI B NMOMb3Y TEX UMW NHbIX BapUaHTOB
peweHns. Ha ocHoBe BblaeNeHsl 3TVX 3/1IEMEHTOB NMPOLLE COCTaBNATL COOCTBEHHYIO
apryMeHTUpPOBaHHY0 NO3MLUMIO MO paccMaTpryBaeMOMy BOMPOCY.

KOHTpOnbHas | BeinonHeHWe KOHTPONbHOW paboThl NoApa3yMEBAET CAMOCTOSTENBHOE BbINONHEHNE

paboTa obyvatowmmMncs 3aaaHnii, CornacHo ykasaHusm npenonasarens. MNpw aToM cTyneHTam
Heobx0a1MMO UCMONb30BaTh CMELMANnM3npPOBaHHOE NPOrpaMMHOE obecrneyeHre, onnpaTbes Kak Ha
NEKLVOHHBIV MaTepuan, Tak U Ha CMpaBoYHYy0, HOPMATUBHYIO U UHYIO nTEpaTypy.

3ayeTt Mpw noaroToBke K 3a4eTy HEOOX0AUMO, NPEX e BCEero, onmpaTtbCsl HA KOHCMEKThl NeKkunii, a
TakXe Ha UCTOYHWKM, KOTopble pasbupanncb Ha NabopaTopHbIX 3aHATUSX B TEHEHUE N3YYeHMs
Kypca.

Ha 3a4eTe obyvatowmiics oTBe4aeT Ha OMH BOMNPOC 13 NPUBELEHHOrO Bbilie Crncka U Ha
OONONTHNTENbHbBIE BOMPOCHI Npenogasarens, 3afaHHble C Lenbio YyTOYHEHUS YPOBHS OCBOEHWS
KOMMNeTeHLWA.

3K3aMeH anI noAroToBke K aKk3aMeHy HGOGXO,D,I/IMO, npexmne Bcero, onnpartbCs Ha KOHCMNEKTbI nekuumn, a
TakXxe Ha UCTOYHUKK, KOTOpble pa36|/|pan|/|0b Ha na60paToprlx 3aHATUAX B Te4EeHne ndyyeHud
Kypca.

Ha ak3ameHe obyvatowmiics 0TBEHYaET Ha BONPOCH! B BbIOpaHHOM buneTte (kaxaplii Gunet
COLEP>XUT MO [Ba BOMPOCA M3 NPVBELEHHOO BbIlE CIMCKA).

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MO4yno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHne oucuUMnInHbI I''\/|O}J,eJ1I/|pOBaHI/Ie pusnyeckux NpoLeccos B cCUCTeMax XU3HeobecneyeHns n XonoanbHow
TexHuke" npennonaraet ncnonb3oBaHme cnenytouwero nporpaMMHoro obecreyeHus un MHpOopMaLVOHHO-CNPaBOYHbIX
CUCTEM!

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToOMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMW B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn Kk KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT npom3BeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER rOCy1apCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. PoHn 6ubnmotekn cpopMmnpoBaH C y4eToM
BCEX N3MeHEeHWn 0bpa3oBaTefbHbIX CTAHOAPTOB W BKOYAET y4ebHMKK, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, asTopedpeparbl, AMccepTaLunm, SHLMKIONELNMN, COBaPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATUBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3faHus, Bbinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeaepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro nokoneHus.
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YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPOW NnpenocTasneH obyyatowmmes. I6C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVManbHOMY KONMYECTBY NMPOUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX 1 CMEXHbIX MPaB.

YyebHo-MeToamn4eckas nutepatypa aasi aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", LOCTyn K KOTOPO npenocTasneH obyyatowmmesi. MHoronpodunbHbIn obpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBSieTCs 3aNEeKTPOHHOM 6ubnmoTteyHol cuctemoli (9BC), npenocTaBnsitoweid 4ocTyn
yepes ceTb VIHTEepHeT K y4ebHo nntepatype 1 OOMONHWUTENIbHBIM MaTtepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB ¢ npasoobnagatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepabHbIX FOCYAaPCTBEHHbIX
obpaszoBaTe/bHbIX CTaHLaPTOB BbiClero 06pasoBaHns K KOMMNEKTOBaHNIO BUBNNOTEK, B TOM YUCTIE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA DOHLOB OCHOBHOW M OONONHUTENBbHOW NNTEpPaTypbI.

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npouecca no gucuunianHe (Moaynto)

OcBoeHue gucumnaunHbl "MooenmpoBaHue nsn4ecKrx NpoLEecCoB B CUCTEMAX XU3HeobecneyeHns 1 XonoanibHO
TeXHVKe" npenanonaraeT NCMofb30BaHNe CNenylowero MaTepuasbHO-TEXHNYECKOro obecneyeHns:

MynbTuMeguiiHas ayautopus, BMeCTUMoCTbio Gonee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBAaHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHaLEeHHas COBPEMEHHbLIMU CPeLCTBaMM
BOCMPOU3BEAEHS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMALLUK, MOMYYEHUS N Nepefaqn SNeKTPOHHbIX
LOKYMEHTOB. TMnoBas KOMNNekTauns MynbTUMEOUAHOM ayouToOprn COCTONT M3: MyNIbTUMELNAHOIO NPOEKTopPa,
ABTOMATU3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TAKXKE UHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanblo He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGOOH, 610k ynpasneHns obopynoBaHnem, nHtepdericel nonknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOUYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboynm MecToM npenogaeartens. [Npenonasartent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXOAS OT TPUOYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, MPAKTUYECKME 3AHSATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUM 1 Apyrue BULbl ayAUTOPHOW HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACHE C UCMONb30BaHNEM B
npoLecce obyyeHns BCex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust TakXe OCHaLEeHa WPOKOMONOCHbIM
ngcwnom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeacTaensowmin coboin paboyee Mecto npenogaeatenst U He MeHee 15 paboynx mecT
CTYOEHTOB, BK/IIOYAIOWNX KOMMBIOTEPHbIA CTOM, CTYN, NEPCOHANbHbIA KOMMbIOTEP, NULIEH3UOHHOE NPOrpaMMHoOe
obecnedeHune. Kaxaplii KOMMbOTEP UMEET WNPOKOMONOCHLIA BOCTyn B ceTb VIHTepHeT. Bce KoMMNbioTepbl MOAKNIOYEHbI K
KoprnopaTuBHON KoMnbloTepHOW ceTn KDY 1 Haxopatcsa B e4MHOM OOMEHE.

CneuvannsmposaHHas nabopatopusi ocHalleHa 0bopynoBaHneM, HE06X0ANMbIM A5t MPOBeAeHWs nabopatopHbix pabor,
npakTn4eckKnx 3aHATUN U CaMOCTOSTENBHOMN pa60TbI no otaenbHbIM QuCcUMNINHaM, a TakXxke NpakTuk n
Hay4YHO-MCCeaoBaTenbekoi paboTel obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
0byyvatoLwmxcs akafeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHV/BEpPCUTETA, KOHTPONMPYIOLEro BbIMOSHEHME BMAOB y4ebHoin paboTbl 1 cobntogeHne npasun TexHUKK 6esonacHocTy.
KaueCcTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOLHBIX MaTepManoB OnpenensieTcs crneumgmrkon
06pasoBaTenbHbIX MPOrpamMM.

12. Cpe.u,cma ajantauumumv npenopgasaHus ouCUNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCst MHBANMAAMI U NNLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUKn Nto6oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- Cco3[aHune KOHTEHTa, KOTOPbIA MOXHO NPeACTaBUTb B Pa3nnyHblX Buaax 6e3 notepn AaHHbIX UK CTPYKTYPb,
npenycMOTPeTb BO3MOXHOCTb MacwWwTabupoBaHns TekcTa u n3obpaxeHuii 6e3 notepn kadectsa, NpeaycMoTpeTb
OOCTYMHOCTb YNpaBieHns KOHTEHTOM C KfiaBuaTypbl;

- co3aaHne BO3MOXHOCTEN Anst 06yHatowmxcs BOCNPUHUMATD O4HY U Ty XXe MHCDOPMaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX Criyxa noslyYany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3PEHNS -
ayaunanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii  CUMYNSILMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 16.03.03

"XononmnbHas, KpUOreHHas TEXHUKa 1 CUCTeMbl XnsHeobecnedeHus" 1 Npocpunto NOAroTOBKM XONoAnnbHAs TEXHUKA U
CUCTEMbI X3HeobecneyeHus .
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