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1. Koa 1 HaumeHoBaHMe HanpaBneHUs NOAroTOBKM:

03.04.02 dusuka

2. Mpodunnb noaroToBKU:

®u3mnka HaHocucTeM

3. KBanudukauums (cteneHb) BbinyCKHMKa: Maructp

4. ®dopma obyyveHusn: O4yHas

5. Kachegpa, oTBeyvarLwan 3a peanmsaymio AUCUUNINHbI: Kadeapa ounsnku TBepaoro tena
N HAHOCTPYKTYP

6. CoctaButenu nporpammbl: bopu Hagexxga AnekceeBHa, kaHangat pus.-mat
HayK, OOLEHT

?n\ﬁ’é w%%gr?ﬁgad)awnwem BI'Y ot 30.05.25 r. npotokon Ne5

8. YuebOHbIn rop: 2025-2026 CemecTp: 2



9.lenu n 3agaum y4eb6HOM ANCLUUNIINHDI:

Llenu y4yebHoOU OucyunnuHbl — NOAFOTOBKA OOy4YalLWMXCA K PEeLeHUn0  Hay4Ho-
nccnepoBaTenbCckMx 3agad no Npodunto NOAroTOBKM C MNOMOLLbIO KOMMBIOTEPHOrO MOAENUPO-
BaHUS.

3adayu y4yebHoU OuCyUMNIUHBbI:

- bopMMpOBaHNE YMEHMUI NO MOMUCKY HEOOXOANMMOW HayyHOW MHopMaunn N apPeKTUB-
HOWM paboTbl C HeW;

- U3yYeHne COBPEMEHHbIX METOAOB BblYUCIIUTENBbHON (PU3NKN U YUCNIEHHOIO MOAENUPO-
BaHWsi 1 0COBEHHOCTEN NX NCNOSb30BaHMS;

- OBrnageHve metogamu U npuémMamMmm KOMMbITEPHOro MOAENUPOBaHUS (OU3NYECKUX NPO-
LLeCCOB, BKITHOHAOLLLErO NOCTPOEHME N aHaNn3 MateMaTuyeckon moaenu, pa3paboTKy Bbl4MCN-
TenbHbIX anropuTMOB N NPOrpaMmMHoOro obecnevyeHns 4ns KOMMNbLIOTEPHOW peanusaunm Moaenu;

- O3HaKOMIIEHWe C COBPEMEHHbIMM MPOrpaMMHbIMW  NakeTamm Ofs  KBAHTOBO-
MeXaHU4YecKkux pacyeToB B 06nactn unsnkm KOHOEHCUMPOBAHHOIO COCTOSHUS;

- 03HaKoMneHne oby4varomxca ¢ npaBunaMmm opopMneHnsa n NpeacTaBneHnsa pesynbTa-
TOB UCCnegoBaHus.

10. MecTo yyebHOM ancuunnuHbl B cTpyktype OOI: OucumnnuHa «KomnbioTepHoe Mmoae-
nMpoBaHne PuU3NYECKUX NPOLIECCOB» SABMSETCA OUCLUNIIMHOM Mo BbIGOpy B YacTu, oopmupye-
MOW y4YacTHMKaMmn obpasoBaTerbHbIX OTHOLWEHNI, 6ok B1.

B pesynbTate npoxoxaeHuss 4aHHOW AUCUMNNUHBLI oByyatrowmimncs OormkeH npuobpectu
3HaHUA, YMEHUS, HaBbIKN NMPOdEeCCUOHaNbHbIX KOMNETEHUNn, HeobxoaumMblx aAna obecneyeHus
TPYOO0BbIX (PYHKLMIN NpOodIeCcCMoHanbHbIX CTaHAApPTOB:

40.011 «CneumnanncT No Hay4HO-MUCCNeaoBaTENbCKMM U OMNbITHO-KOHCTPYKTOPCKMM pa3paboT-
Kam»

— B/02.6 «[lNpoBeneHne paboTt no ob6paboTke n aHanuady Hay4yHO-TEXHMYECKOW MHOoPpMaUnn 1
pes3ynbTaToB UCCNegoBaHUmNy;

40.006 «WHxeHep-TexHonor B obnactm nNpous3BoACTBa HaAHOPA3MEPHbLIX MOMYNPOBOLHUKOBLIX
NpMBOPOB M MHTErparbHbIX CXEM»

— B/01.7 «Pa3paboTka TEXHONOrMYeCKMX NPOLIECCOB N BHEQPEHME UX B MPON3BOACTBOY;

— B/02.7 «OnTuMM3auma napameTpoB TEXHOSTOrMYECKUX onepaLmny.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHE/MOAYNIO (3HAHUSA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNIaHUpPyeMbIMU pe3yribTaTaMu OCBOeHUS o6pa3zoBaTernibHOM
nporpaMmmbl (KOMNETEHLMAMU) U MHAUKATOPaMU UX [OCTUXKEHUA:

Kog HassaHuve Komne- Koa(bl) NHaukaTop(bl) MnaHnpyemble pesynbTaThbl
TEHUMUMN obyueHuns
MK-1 OcyuwecTtensetr npose- | [K-1.1 MpoBoanT paboTtbl Mo 06- | 3HaTh: cnocobbl 06paboTkn wu
AeHne pabot no obpa- paboTke M aHanu3y Hayud- | aHanusa Hay4YHO-TEXHNYECKOMN
0oTKke M aHanu3y Hayu- HO-TEXHMYECKOW  MHAOP- | UHpopMaumn n pesynsTaToB UC-
HO-TEXHUYECKOM WH- MauuM 1 pesynbTaToB WUC- | CregoBaHumn
dopmaummn n pesynbTa- CrnefoBaHUN, BbINOMIHEHUIO | YMeTb: npoBoaAuTb paboTbl NO
TOB MCCneaoBaHumn 9KCMEePUMEHTOB obpaboTke W aHanu3dy HayuyHo-
TEXHUYECKON MHopmaumm n pe-
3ynbTaToB WCCNeaoBaHWUA, Bbl-
NOMHEHMIO 3KCNEPUMEHTOB
BnageTb: HaBbikamu 06paboTkn n
aHanusa Hay4HO-TEXHNYECKOMN
nHdopmMaumMm 1 pesynbTaToB UC-
CNefoBaHUN, BbINOMHEHNS 3KCne-
pYMEHTOB
MK-1.3 OdbopmnsieT pesynbTaTbl | 3HaTb: cpeactsa  0OopMIeHuUs
nccnenoBaHum u paspabo- | pe3ynbTatoB  MUCCNegoBaHUA U
TOK, FOTOBMWT 3MeMeHThl 40- | pa3paboToK, NOArOTOBKN 3rIEMEH-
KyMEHTaUuW NpoBedeHus | TOB JOKYMEHTauum MpoBeAeHUst




OoTAeN1bHbIX 3TanoB p860T

OTAeJ1bHbIX 3TanoB p360T

YMeTb: 0opMnsTbL pesynbTaTbl
nccrnegoBaHMi 1 paspaboTok, ro-
TOBUTb 3NIEMEHTbI AOKYMEHTaumm
NpoBeAEeHUsA OTAEeNbHbIX 3TanoB
paboTt

BrnageTtb: HaBblkamu odopmiie-
HUsi pe3ynbTaToB WCCreoBaHWU
n pa3paboTok, NOAroTOBKM 3rie-
MEHTOB AOKyMEeHTauuu nposefe-
HWA OTAenNbHbIX 9Tanos paboT

MK-3 YyacTteyeTt B paspabort- | [1K-3.2
Ke TEXHOOrMYeCcKnx
NpoLLeCcoB, UX ONTUMMU-
3auun M BHEOpPSeT UX B

npon3BoacTBO HaHOJ3EKTPOHUKHN

MpumeHsieT meToabl Husu-
KO-maTeMaTU4ecKoro
AenvpoBaHus NpoLeccoB U
n3genun  3neKTPOHUKM

3HaTb: m3myeckme u martematu-
YyecKkne 3aKkoHbl, nexaiime B OC-
HOBE METOAOB, MNPUMEHSAEMbIX
Ons MoaenupoBaHusa OU3NYECKUX
npoLieccos

YMeTb: npuMeHaTb MeToabl hu-
3UKO-MaTeMaThyeckoro Mogenu-
pOBaHuUsi NpoLLEeCCOB

BnageTb: HaBblkaMu npuMeHeHusa
MeTooB (*)VI3I/IKO-MaTeMaTVI‘-IeC-
KOro mogennpoBaHumA npoueccos

12. O6beM gncuunnuHbl B 3a4eTHbIX eguHuLax/yac. — 3/108.
dopma NPOMEXYTOYHON aTTecTaLuumn: 3adeT
13. TpyaoemkocTb Nno BMAam y4yeb6Hom paboTbl
TpyooeMKOCTb
B yuebHoit paboThl Bcero Mo cemecTpam
2 cemecTp
AyaNTOpPHbIE 3aHATUSA 32
nexkuum
npakTu4eckme
B TOM yucre:
nabopaTtopHble 32
rpynnoBble KOHCYNbTaLMn
CamocTtodarencHasa paborta 76
dopma NPOMEXYTOMHOW aTTecTauun — 3a4eT
WToro: 108 108

13.1. CopepxaHme gUCLUMIIUHDI

n/n HaumeHoBaHue pasaena

AUCUUNMUHBI

CopepxxaHve pasgena gUCUUNUHLI

1. NabopaTopHbIe 3aHATUA

1.1 | TexHonorma noucka w | JlabopatopHaa pa6oTta 1. Wcnonb3oBaHue cetu WMHTepHeT
A58 NOMCKa Hay4YHO-TEXHUYECKOW MHdOpMaLnm

cbopa nHdopmauum

1.2 | CtaHgapTHble

BblYMCNEHNN B (hn3nke

meToabl | llaGopaTopHas paGoTa 2. PelueHue 3agayv o TennioobmeHe

C NOMOLLbIO anroputma dunepa.

JTabopaTtopHasa paboTa 3. YUucneHHoe mogenupoBaHue rap-
MOHMYECKOro OCLMNSATOPa C MOMOLLBbIO anropuTma dunepa-
Kpomepa.

JTabopaTtopHasa pabota 4. 3agaya o0 nonepeyHbIxX konebaHu-
SX HATAHYTOW CTPYHbI C OOHOPOAHOM MAIOTHOCTLIO
JlabopatopHasa paboTa 5. ANropuTM YMCNEHHOrO peLUueHns
CTaumoHapHoro ypaBHeHus LLpegmHrepa ¢ 0gHOMEPHbIM MO-




TeHuunanom
JTabopaTtopHas pabota 6. MogennpoBaHne 3HepreTM4ECKoro
CrneKTpa 3nekTpoHa B 6€eCKOHEYHO rnyBoKon NpAMOYrofibHOM
noTeHuManbHou ame

1.3 | MopenuposaHvue  anek- | flaGopatopHasi pabota 7. KoMMbloTepHOE MOZENMpOBaHMe
TPOHHbIX  NPOLECCOB B | kpycTannmyeckoro noteHumana.

TBEPAOM TENEe JTabopaTtopHasa paboTta 8. PacuyeT 30HHOWM CTPYKTypbl Kpu-
cTanna c NnomolLblo MeToda NMHeapu3oBaHHbIX NPUCOeam-
HEHHBbIX NIMOCKUX BOSH.

JTabopaTtopHasa pabota 9. KomnbloTepHoe MoaenupoBaHue
CneKTpanbHbIX CBOMCTB KpuUcTanna.

13.2. Tembl (pasaenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Ne HanMEHOBAHME TEMbI Bugbl 3aHATUIA (KOMYECTBO YacoB)

n/ (pa3nena) ancuMnnnHL! | Jlekumm MNpakTu- JlabopaTop- |CamocTosTensHas Bcero

n yeckue Hble paboTta

1 | TexHonorua nowucka wu > 4 6
cbopa nHdopmauum
CraHgapTHble  MeToAbl

§ BbIYMCIIEHNIN B hU3nKe 18 36 54

3 MopenupoBaHne anek-
TPOHHbIX MNPOLLECCOB B 12 36 48
TBEPAOM Tene
WTtoro: 32 76 108

14. MeTogn4yeckue ykasaHusa Ans ob6yvarowwmxcsi o OCBOEHUIO AUCLUNIIUHbI

N3yyeHne pgucumnnuHbl «KomMnbloTepHOE MoaenvpoBaHue (U3NYECKUX MNPOLLECCOB»
npegycmaTpuBaeT OCyLlecTBeHNe y4ebHON OesaTenbHOCTN, COCTosAWEN U3 ABYyX YacTeun: oby-
YeHWs1 CTYAEHTOB npenogasaTenemM 1 CaMOCTOATENbHON y4ebHOW AeATeNbHOCTU CTYAEHTOB MO
N3YYEeHUIO NCLUNINHBI.

B yyebHOM npouecce ncnonb3ykTca cnegyowme obpasoBaTenbHble TexHonoruu. Mo 06-
pasoBaTefibHbIM hopMam: flabopaTopHble 3aHATUA; MHAMBUAOYanNbHble 3aHATUA. 1o npeobna-
Aalowmm Metogam 1 npuemam obyyeHns: akTMBHble (aHann3 y4ebHON 1 Hay4YHOW nMTepaTypbl,
COCTaBIIEHME CXEM U ApP.) U NHTEPAKTUBHbIE, B TOM YUCHe U rpynnoBble (B3auMHoe 0bydeHne B
dopme NoAroToBKN 1 06CYKOEHUA AOKNaA0B); MHPOPMALMOHHBIE; KOMMbIOTEPHbIE; MyTTbTUME-
AnnHble (paboTa C canTamu akageMUYecKnx CTPYKTYpP, Hay4YHO-UccnegoBaTenbCkuX opraHmnsa-
LUURA, 9NEKTPOHHbIX BnbnunoTtek n ap., paspaboTka npeseHTauun, coobieHnn n aoknagos, pabo-
Ta C 9NEKTPOHHbIMM OBy4atowmnmMm nporpaMmmamMm u T.0.).

JTabopaTtopHoe 3aHATUE aBnsieTca adpdekTMBHOM hOpMON opraHudauumn y4ebHoro npo-
Luecca B BbiCllEM y4ebOHOM 3aBefieHUN, KOTOpasi OCHOBLIBAETCS HAa CaMOCTOATENbHON paboTe
CTyaeHToB. JlabopaTopHble 3aHATUA HE TONbKO 3aKPEnnsT TeopeTnyeckme 3HaHus, HO N Nos3-
BONSAKOT CTYAEHTY rnyboKko ndyyaTb MEXaHU3M NMPUMEHEHUS 3TUX 3HAHWUI, OBMageBaTb BaXXHbIM
Ana crneumnanucTa yMeHueM UHTENNEKTyanbHOro NpoOHMKHOBEHNS B Te NPOoLEecChl, KOTopble UC-
cnefytoT Ha nabopaTtopHoM 3aHATUK. 1o BNUSHMEM 3TOW POPMbl 3aHATUN CTYLEHTOB 4acTo
BO3HMKAIOT HOBblE MOEN HAy4YHOro U TEXHUYECKOro xapakrtepa, KOTopble UCMOoMb3YyTCH B Kyp-
COBbIX, KBanNMMUKaUMOHHbIX, ANMMAOMHbIX paboTax. JlabopaTopHble 3aHATUS B 3HAYUMTESNbHON
cteneHn obecneymBatoT OTPaABOTKY YMEHUA U HABBLIKOB MPUHATUS MPaKTUYECKUX pEeLUeHnn B
Hay4YHOW 1 NPON3BOACTBEHHOWN AEATENBHOCTMU.

Mpuctynasa k paboTte B nabopartopuun, CTygeHTy crieqyeTt 3HaTb, 4To ntoboe Hecobnoae-
HWe pacnucaHusa 3aHATUN U OUCUUNNNHBI ByaeT cYMTaTbCs HapyLleHneM ero cryebHbix o6s-
3aHHoCcTen. [1penogaBaTtenb, KOTOPbLIA BNepBble BCTpeYaeTcs Co CTygeHTaMu Ha BBOAHOM 3a-
HATUW, OOIDKEH O3HAKOMUTb MX C ObWMMKU nNpaBunamu paboTel B nabopaTopun, KOTOPbIE OHU
0653aHbl HEYKOCHUTENBHO BbIMOMHATD.




Ycnex npoBeaeHnsa KOHKPEeTHOro nabopaTtopHOro 3aHATUS 3aBUCUT OT €ro NoLroTOBKM, KO-
Topas BKMOYaeT: rnybokoe udyyeHue CTydeHTamMu TeOpeTMYecKoro maTepuana; noaroToBKy
Heobxoammon yyebHo-maTepuanbHoOM 6a3sbl U JOKYMEHTaumMn (MHCTPYKUNUA, METOANYECKMX pas-
paboToK 1 T.M.); NOArOTOBKY NpenogaBaTtens u CTyaeHToB. [1oaroToBky K labopaTtopHOMY 3aHs-
TUIO OCYLLECTBIIAIOT B HECKOSIbKO 3TanoB: NpeaBapuTernbHas NoAroToBKa, Havyano paboTol, ee
BbIMNOSIHEHWE, COCTaBEHNE OTYETa N OLEeHKM paboTbl NpenogaBaTenem.

MpeaBapuTenbHYO NOAroTOBKY K paboTe B nabopatopum OCYyLLECTBASAOT B OTBEAEHHOE
ANs caMoCcToATeNbHOM paboThl BpeMsi. [OTOBAChH K HEW, CTYAEHT npexae BCero JOMMKEH OCOo-
3HaTb ee Luernb, YCBOUTb TEOPETUYECKMI MaTepman, 4OOMTbLCA YeTKOro npeacTaBneHnst o pmsu-
YecKkux npoueccax, KoTopble nccnenytTcst Ha NnabopaTopHOM 3aHATUMN.

C uenbto KayeCTBEHHOro BbINONHEHNA nabopaTopHon paboThbl NpenogaBaTeny NpoBepPsoT
rOTOBHOCTb CTYAEHTOB. OTO npoucxoanTt B hopme Becefbl C KaxablM CTYAEHTOM, B npouecce
KOTOPOM BbISIBMSIOT 3HaHMA TEOpeTU4eCcKoro martepuana no teme paboTtbl, nn B hopme Kom-
NbIOTEPHOIO TECTUPOBAHUSA MO 3TUM e BornpocaM. Taknm obpasomM BbISABNAOT YPOBEHb Teope-
TMYECKON NOArOTOBKM CTYAEHTOB, NPAKTUYECKME HaBbIKW, YMEHUE NPUMEHATb 3HaHWUS AN pe-
LLEHNS NpaKTUYECKNX 3aaav.

lMocne akcnepuMeHTanbHOW YacTy paboTbl CTYAEHTbl AOMKHbI OTBETUTb Ha KOHTPOSbHbIE
BOMPOCHI, NpenogaBaTtenb UCNONb3yeT AN OUEHKM 3HaHUA U SKCNEPUMEHTArNbHbBIX YMEHUN ©
HaBbIKOB CTyZleHTa Npu 3a4eTe ero paboThbl.

CnepoBaTtenbHO, NpoBEeAEHNE 3aHATUA NpedycMaTpmBaEeT cnefyowmne atanbl: npeasapu-
TeNbHbIN KOHTPONb NOArOTOBNEHHOCTU CTYAEHTOB K BbINONIHEHUIO KOHKPETHOM NlabopaTopHOW
paboThl; BbIMOMHEHUS KOHKPETHLIX 3a4ay B COOTBETCTBUM C NPELTIOKEHHON TeMaTUKN: 0dopM-
neHve NHONBMAYanbHOro OT4eTa; OLEHNBaHMA nNpenogaBaTenem pesynbtatoB paboThl CTyAEH-
TOB.

3aBepuiaetca nabopatopHasi paboTa opopMneHnemMm MHAMBUAYaANbHOro oT4yeTa u ero 3a-
LMTOM Nepea npenofasateneM. Toroeble OLEHKN BbICTABMSOT B XXypHare ydeTa BbINOfIHEHNS
nabopaTopHbIX paboT 1 yunTbIBalOT NPU BbICTABEHUN CEMECTPOBOW UTOrFOBOW OLIEHKM NO ANC-
UUnNnmHe.

CamocTosaTenbHaa paboTta oby4varolmxca Hapsigy C ayauTopHOW npeacraBnseT OAHy u3
dopm y4ebHOro npouecca n ABNAETCA CYLECTBEHHOM ee YacTbto, YTO Hambonee sipko npea-
CTaBNeHO B npouecce noarotoBkn maructpoB. [locnegHee obycrnoBrneHO TEM, YTO CaMOCTOs-
TenbHasa paboTta npegHasHavyeHa onst PopMUPOBaHNS HABbIKOB CaMOCTOATENbHOM paboTbl kak
BoobLe, Tak 1 B y4ebHON, Hay4YHOWN OeATenbHOCTU, (POPMUPOBAHME U pa3BUTUE CMOCOBHOCTH
npuHMMaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOSITENbHO pelwaTb nNpobremMy, HaxoouTb KOH-
CTPYKTUBHbIE pPELUEHUS, BbIXO U3 KPU3UCHOW CUTyaumnm n T.4.

CamocTosTenbHas pabota hopMUpyeT CaMOCTOATENIbHOCTb HE TOMbKO Kak COBOKYMHOCTb
YMEHUN M HaBbIKOB, HO M KaK YepTy XapakTepa, UrpaoLLyro CyLLEeCTBEHHYIO POfb B CTPYKTYpe
NIMYHOCTM COBPEMEHHOrO cneuuanucTa Bbicllen kBanudpukaumm. OHa BOCNUTbIBAET CaMOCTOSA-
TENbHOCTb Kak 4YepTy Xapakrtepa. Hukakume 3HaHus, NOofyYeHHble Ha YpOBHE MAaCCMBHOMO BOC-
NpusTUS, He cTaBLune 06BbEKTOM COOCTBEHHOM YMCTBEHHOW UMM NPaKTUYeCKon paboTbl, HE MO-
ryT cYMTaThCA NOANMHHBIM LJOCTOSSHUEM YErIOBEKA.

[laBass BO3MOXHOCTb pacwmpsTb U oborawaTb 3HaHWUSA, YMEHUs MO WHAMBMAYAIbHBIM
HanpaBneHusM, camocTosTeNnbHas paboTa obyyatowlerocsa NO3BoNsSeT co3gaTb Pa3HOCTOPOH-
HUX cneunanucToB. B npouecce camocTosiTenbHOM paboTbl pa3BMBAOT TBOPYECKNE BO3MOXKHO-
CTn oby4aroLerocs, Npyu 3ToM caMmocTosTenbHasa paboTa 3aBepluaeT 3a4aymn BCEX BUOOB y4eb-
HOW paboThbl.

CamocTosaTenbHas pabota - aT0 nnaHupyemas pabota oby4varolmxcs, BbINOAHAEMas Mo
3a4aHuIo 1 NpM METOOMYECKOM PYKOBOLCTBE npenogasaTensi, HO 6e3 ero HenocpeaCcTBEHHOMO
yyacTtus. NpenogaBatenb, BeAyWnUn 3aHATUSA, OpraHnM3yeT, HanpaBnseT CaMOCTOATENbHYO pa-
00Ty oOy4yarowmxca n okasbiBaeT MM Heobxogumyro nomouwb. OAHaKo CaMOCTOSATENbHOCTb
obyyaroLmnxcsa AomkHa npesbiwaTte 06bemM paboThl, KOHTPONMpyemMoKn npenogasartenem pabo-
Tbl, ® UMETb B CBOEW OCHOBE WHOMBUAYAIbHYO MOTMBAUMIO OByyatoLerocs no nosyvYeHuto
3HaHUN, HeOBXOOUMbIX U AOCTATOMHbIX ANs Byaywen npodeccnoHanbHON AEATENbHOCTM B U3-



GpaHHon cpepe. MNMpenogasaTens Npu HEOBGXOOUMOCTU MOXKET OKa3blBaTb COAENCTBME B Bblpa-
0OTKE N KOppEKUUN AaHHOWM MOTMBALMK, fexallen B OCHOBE MOCTPOEHUSA CaMOCTOSITENbHOM
AeaTenbHOCTM obyyatoLeroca no U3y4YeHmo QUCUMNANHbBI, NONy4YeHN0 HEOOXOANMbBIX 3HAHUN U
HaBbIKOB.

PesynbTaT 06yyeHns n camoctoaTenbHon paboTbl obyyatoweroca npegnonaraet Hanu-
Yyne crie4yLmnx CoCTaBnSOLWMX:

- MOHMMaHMe MeTOA0SIOMMYECKUX OCHOB MOCTPOEHMUS N3yYaeMblX 3HAHWNA;

- BblereHmne rnaBHbIX CTPYKTYp y4ebHoro Kypca;

- (bopMMpoOBaHNE CPeACTB BblpaXXeHNs B JaHHOW obnacTu;

- MOCTPOEHME METOAVMK PeELLEHMs 3a4a4 N OpueHTaumm B npobnemax (cutyauusx).

CamocTosaTenbHas paboTta cTyaeHTa npu M3yvyeHun gucumnnunHel «KomnbtoTepHoe moae-
nMpoBaHue PU3NYEeCKNX NPoLIECCOBY:

NoAroTOBKY K STabOpaTOPHbIM 3aHATUAM — 38 yacos
HanncaHne OT4EeTOB Mo NnabopaTtopHbiM paboTam — 38 yacos
NTOro — 76 yacos

15. NepeyYyeHb OCHOBHOW U OOMNOJSIHUTENILHOW NUTepaTypbl, PeCypCoOB UHTEPHET, He0bXo-
AUMBIX AN OCBOEHUA AUCLUUNITUHBI

a) ocHOBHasi nuTepartypa:

Ne n/n NcToYHUK

N'yng X., ToboyHuk A. KomnbloTepHoe moaenupoBaHue B usmke (B 2-x 4.) / X. N'yng —
M.. Mwup, 1990. — 349 c. (1 4.), 400 c. (2 4.). — Pexum pgocrtyna: https://

L https://www.studmed.ru/guld-h-tobochnik-ya-kompyuternoe-modelirovanie-v-fizike-
chasti-1-2_82e0al4b154.html
> Mottep [. BoluncnureneHole meTtoabl B husmke / . MNoTttep. — M.: Mup, 1975. — 395 c.
' — Pexxum goctyna: http://biblioclub.ru/index.php?page=book&id=457033
KypraHckuin, C.1. 3agaum no ymcneHHbIM metodam. Y4yebHo-meToandeckoe nocobue
3 ansa sysoB / C.W. KypraHckuin, O.N. [dybposckun, E.P. Jlnxayes // BopoHexckuin rocy-

DAapCTBEHHbIN  yHMBepcuTeT. — BopoHex. — 2013. - 33 c¢. - URL
https://lib.vsu.ru/zgate?present+5585+default+61+1+F+1.2.840.10003.5.102+rus

0) nononHuTenbHasa nuTepaTypa:

Ne n/n NcTouyHmnK

lN'ybuHa T.H. YyebHO-meTOau4eckoe nocobue no ancumnnmHe «KomnbioTepHoe mope-
nupoBaHue» : yyebHoe nocobue / T.H. NybuHa, N.H. Taposa ; MuHuctepctso obpaso-
4. BaHua Poccunckon depepaumun, Eneuxkuin rocyaapCTBeHHbI yHuMBepcuteT um. W.A.
ByHuHa. — Eneu: Eneuxnii rocyaapcteeHHbI yHuBepcutet um. U. A. byHuHa, 2004. —
155 c. — Pexxum goctyna: https://biblioclub.ru/index.php?page=book&id=272142
MopwHes, C. B. KomnboTepHoe MoaenupoBaHne (usnyecknx npoLeccoB B MnakeTe
5. MATLAB : yuyebHoe nocobue / C. B. lNMopwHes. - CaHkT-lNeTepbypr: NaHb, 2021. - 736
c. - Pexkum goctyna: https://e.lanbook.com/book/167842

6. KyHuH C. BbivmncnutenbHasa cumsuka / C. KyHuH. — M.: Mup, 1992. — 518 c.
OneKTpoHHas CTPYKTypa KoHAeHcupoBaHHbIX cpef / KauHenbcoH A.A. [m ap.]. - M.:
N3g-so MI'Y, 1990. — 237 c.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHblE pecypchl (odumumanbHble pecypebl UHTEPHET):

Ne n/n Pecypc
8. http://www.lib.vsu.ru — 3oHanbHas Hay4Hasa 6ubnuoTteka BI'Y
9. https://edu.vsu.ru — O6pasoBaTenbHbI NOpTan «ANEKTPOHHLIN yHMBepcUTeT BINY»

10. | https://biblioclub.ru — 9BC «YHuBepcuteTckasa 6nbnmoreka oHNaANH»
11. | https://e.lanbook.com — 3BC «JlaHb»
12. | https://lib.rucont.ru — 36C HaunoHanbHbI Udposor pecypc «PYKOHT»



http://biblioclub.ru/index.php?page=book&id=457033
https://edu.vsu.ru/
https://biblioclub.ru/
https://lanbook.com/
https://lib.rucont.ru/

13. | https://www.studentlibrary.ru — 36C «KoHCcynbTaHT cTygeHTa»
14. | https://www.iprbookshop.ru — 3bC «IPRbooks»
15. | https://www.znanium.com — 9bC «Znanium.com»

16. | https://elibrary.ru — HayyHas anektpoHHasi bubnunorteka

16. NMepe4veHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans caMoCTOATeNIbHON paboThl

Ne n/n NcTouyHuK

KypraHckuin, C.U.,. BelumcnutensHble MmeToabl Ang dpuaunkos. Yactb 1. Annpokcumauus
17. | dyHKumun, ymcneHHoe andpdepeHumpoanmne / C.1 Kypranckui, O.U. y6posckun, J1.A.
KypkunHa. — BOpOHEXCKUIM rocyaapCTBEHHbIN YHUBEPCUTET. - 1998. - 24 c.

KypraHckuin, C.A. BelumcnutensHble meToabl Ang usnkos. YacTb 2. YncneHHoe uHTe-
rpypoBaHMe, YUCMEeHHble MeToAbl pelleHUs OBObIKHOBEHHbIX AnddepeHUmanbHbIX
ypaBHeHu /| C.UN Kypranckun, O.U. Oy6posckui, J1.N. KypknHa. — BopoHexckun rocy-
OApCTBEHHbIN yHUBepcuTeT. - 1999. - 32 ¢.

Kypranckuin C.U. BblumncnureneHble MeTtoabl Ans gpusmnkos. Yactb 3. YncneHHble me-
ToAbl NMMHENHOW anrebpbl, MeTOObl PEeLIeHUs] HENMMHENHbIX ypaBHeHui / C.U Kyprah-
ckmnn, O.N. Oy6posckmi, J1.U. KypknHa. — BopoHeXCKuin rocyqapCTBEHHbLIN YHUBEPCU-
TeT. - 1999. - 16 c.

KypraHckuin, C.1. MeToabl 30HHOM Teopuun. YacTb 1. MeTtoauyeckne ykasaHusa no Kypcy
«BbluncnurensHole metoabl B Teopun tBepaoro Tena» / C.U. KypraHckmi, H.C. lMepe-
cnaBuesa, O.. [lybpoBckuii. — BopoHEXCKMIA rocy4apCTBEHHbIN YHUBEPCUTET. - Bopo-
HexX. - 2006. - 20 ¢. — URL : http://www.lib.vsu.ru/elib/texts/method/vsu/sep06011.pdf

18.

19.

20.

17. O6pa3oBaTenbHbleé TEXHONOMMMU, UCNOJb3yeMble Npu peanusauum y4yebHoOM Aucum-
NSIMHbI, BKNOYas AUCTaHLMOHHbIe obpa3oBaTesibHble TexHosnorum (AOT), anekTpoHHoe
oby4eHue (30), cmewaHHOe OOyYeHue):

B yuebHOM npouecce mcnonb3ytoTca cnegytowme obpasoBaTtesnibHble TexHonorun. o
obpa3soBaTesnbHbIM hopMam: fnekumnn; nadopaTopHble paboThbl, FPYNMNoOBbIE KOHCYNbTauuu, WUH-
avBuayanbHble 3aHATUA. o npeobnagamowmm metogam 1 npuemam oby4vyeHus: o6bsCHUTENb-
HO-UNMCTPaTMBHbIE (0OBbACHEHME, NOKa3—AEMOHCTpauUusa y4ebHoro matepuana v ap.); akTue-
Hble (aHanu3 y4ebHOM M Hay4yHOW NUTepaTypbl, COCTaBNEHNE CXEM M ApP.) N UHTEPaAKTUBHLIE, B
TOM 4ucre n rpynnoeble (B3amMmHoe obyyveHne B hopme noaroToBKM M 0BCYKOeHUA AOKNaaoB);
WH(POPMALMNOHHbBIE; KOMMbIOTEPHbIE; MyInbTUMeaunHble (paboTa C caWTamMn akageMuyeckux
CTPYKTYp, Hay4HO-MUCCnenoBaTeNbCKNX OpraHu3auun, aNeKTpoHHbIX GubnuoTtek u ap., paspa-
0oTka npeseHTauun, coobLleHnrn KU OoKnadoB, paboTa C 9NEKTPOHHbIMM OOy4varoWwmmMmM nNpo-
rpaMmamu u T.n.).

18. MaTepmnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

JTabopaTopHble paboTbl BLINOMHAKTCA B fabopaTopum KOMMbIOTEPHbLIX TEXHOMOMUNA,
CATlP 1 matemaTudeckoro mogenvpoBaHus kadeapbl pusnkn TBEpOOro Tena n HaHOCTPYKTYP:
KomnbtoTepbl Pentium Intel Corei7 - 6 wr., komnbtoTepbl Pentium Intel Core Duo - 8 wrT. ¢ nu-
LEeH3NOHHbBIM nporpammMHbiM obecnederHnem: Microsoft Windows 7, gorosop 3010-15/207-19 ot
30.04.2019; nporpammHble NakeTbl COBCTBEHHOM pa3paboTkn (CBMAeTenbCcTBa O roc. per. npo-
rpamm ana OBM Ne 2011614890 ot 22.06.2011; Ne 2011615201 ot 01.07.2011), n cBoboaHO
pacnpocTpaHseMbIM NporpaMmMHbIM obecneyeHnem:

Lazarus (GNU General Public License (GPL), 6ecnnatHoe n/vunun ceobogHoe MO, nuueHsus:
https://www.lazarus-ide.org/index.php);

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe n/wnn cesoboaHoe MO,
nnuensus: https://ru.libreoffice.org/about-us/license/).
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http://www.iprbookshop.ru/
https://www.studentlibrary.ru/
http://www.znanium.com/
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https://ru.libreoffice.org/about-us/license/

19. OueHou4Hble cpeacTBa ANs NPoBeAeHUA TEKYLEeN U MPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS 00yYatoLWwmnmmncs y4ebHoro MaTepumana onpeaensieTcs co-
AepXKaHueM crieqyroLmx pa3aenos AUCUMNIHDI:

NHankaTop(bl)
Ne | Hamionosaume pasiona | Kownerew: | pcorienma | Oueoueie cpencrea
Anct AY H KOMNeTeHUuUn
L Textonorus noucka u coo- MK-1 MK-1.1 JTabopaTopHas paboTa 1
pa uHgopmaLmm
2. CTaH,D,ap]'Hble mMeToabl Bbl- MK-3 MK-3.2 JlTabopaTopHbie paboThbl
YMCNEHN B (pnsnke 2—-6
3. MogenupoBaHue 3nek- MNK-1.1 Na60DATODHBIE DABOTLI
TPOHHbIX  MpOLEeccoB B MK-1, MK-3 MK-1.3 patop P
7-9
TBEPOOM Tene MK-3.2
lMpomexyToyHas aTTecTauns TeKyLmin KOHTpOrb ycne-
dopma KOHTpons - 3a4eT BaemMocTu

20 TunoBble OUEHOYHbIE CpeacTBa U MeToAUYECKMe MaTepuanbl, onpeaenstowme npo-
ueaypbl OLeHUBaHUA

20.1 TeKyLMN KOHTPONb YyCNEeBaemMoCTHn

TeKyU.l,MVI KOHTPOITb yCneBaeMoCT no gucuuniinHe ocCyllecTBndAeTCA C NMOMOLLbHO crneayrunx
OLEHO4YHbIX CpeacTB: OTYEThI O BbINOJIHEHNNA na6opaToprlx pa60T.

MepeyeHb TeM nabopaTopHbIX paboT

JTabopatopHasg pabota 1. cnonb3oBaHne cetn NHTepHeT Ans nomcka Hay4yHO-TEXHUYECKON UHdopma-
uun

JlabopaTopHas paboTa 2. PewweHne 3agaym o TennoobmeHe ¢ NOMOLLbIO anroputma dvnepa.
JlabopaTtopHas paboTa 3. YucneHHoe MoaenvpoBaHMe rapMOHUYECKOro OCUMINSATOpa C MOMOLLbIO an-
roputma Aurnepa-Kpomepa.

JlabopaTopHasa paboTa 4. 3agada o nonepeyHbix konebaHnax HaTAHYTOM CTPYHbl C OOHOPOAHOM MNIIOT-
HOCTbIO

JTabopatopHas paboTta 5. ANropMTM YMCAEHHOIO pELLEHUsT CTauMoHapHoro ypasHeHus LpeauHrepa c
OLHOMEPHbIM NOTEHLMANOM.

JlabopaTtopHas pabota 6. MogenvpoBaHne aHEPreTMYecKoro CrnekTpa anekTpoHa B 6GeckoHeyHo rny6o-
KOW NPSAMOYronbHON NOTEHLManbLHON aMe

JTabopaTtopHas paboTta 7. KomnbioTepHOE MOLENNPOBAHME KPUCTaNINYECKOro noTeHumnana.
JlabopaTtopHasi paboTa 8. Pac4eT 30HHOW CTPYKTYpbl KpUCTanna ¢ NOMOLLbI0 MeToAa NIMHeapn30BaHHbIX
NPUCOEANHEHHbIX NIIOCKMUX BOJTH.

JTabopaTtopHas paboTta 9. KomnbioTepHOe MogennpoBaHme CreKkTpanbHbIX CBOMCTB KpucTanna.

[nsa Tekywero KOHTPOMsS yCrneBaeMoCTM UCNONb3YEeTCs YCTHbIN ONPOC, OTYETbl O XO4€ BbINOSIHE-
HUs nabopaTopHbix paboT, Ha OCHOBE KOTOPbIX BbICTABMAETCA NpeaBapuTenbHas OUEeHKa omJiuy-
Ho/xopouwio/ydosriemeopumeribHO/Hey008r1emeopumMersibHo.

YpoBeHb
P LWkana
copmumpo-
. npegBapuTens-
Kputepumn oueHnBaHusa koMmneTeHunm BaHHOCTU
o HbIX OLLEHOK
KOMMeTeHuunn
O6y4atowminca B NoNHON Mepe BnageeT NOHATUMMHBLIM annapa-
TOM AaHHOM 06nacTu Hayku (TeopeTuyeckumm ocHoBamu guc- | [oBblweH- OTrnIHO
UMNAnHBLl), cnocobeH  MNMACTpUpoBaTb OTBET NPUMEPaMW, | Hbl YPOBEHb
drakTaMu, AaHHbIMU HayYHbIX UCCrefoBaHWW, MPUMEHATb Teo-




peTuyecKne 3HaHMA ANS peLleHns NpakTU4ecknux 3agad npu Bbl-
nonHeHun nabopaTopHbIX paboT

Ob6yvarowminca BnageeT MOHATUMHBIM annapaTtoM AaHHoW 00-

NacTn Hayku (TEOpeTUYEeCKMMM OCHOBaMU AUCLMMIMHI), Aonyc- Ba3soBbiit XopolLio
KaeT He3HauuTerbHble OWWOKM NpU BbINOMHEHUM nabopaTtop- YpPOBEHb

HbIX paboT 1 OTBETax Ha BONPOCHI NpY TEKYLLIEM KOHTposie

Ob6yuvatowniica BrageeT YacTUYHO TEOpPeTUYECKMMU OCHOBaMMU

AVCUMNIUHBI, dbparMeHTapHO crnocobeH BbINOMHATL nabopa- | [Noporosbii YnoBsneTeopu-
TOPHbIE 3afaHus, A0oMNyckaeT OWNBKN Npy OTBETaX Ha BOMPOCHI YpPOBEHb TenbHO

NpU TEKyLLEeM KOHTporne

HeynoBnetBoputenbHoe BbINofiHeHWe nabopaTopHbix paborT.

OOGyuyatoWwmiica AEMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHble HeypoBneTBOpM-
TeopeTnyeckne 3HaHusl, HU3KOe Ka4yecTBO paboThbl MpW BbIMOS- - TENbHO

HeHun nabopaTopHbIX 3agaHnn, gonyckaeT rpybbie owmnbkn npu
OTBETax Ha BOMPOCHI NPV TEKYLLEM KOHTpOe

20.2 NMpomexyTo4yHasa aTrectaumsa
MpomexxyToyHas aTTecTaums no gUCUUNInNHE — 3a4er.

OueHka YPOBHA OCBOEHUA OANCLUNITNHbBI «KOMI'IbI'OTepHOG mMogenupoBaHmne CbI/I3VILIeCKVIX npouec-

COB» OCYLLECTBNSETCS Mo crieayowmmM nokasaTensiv:
- KAYEeCTBO BbINONIHEHUSI CTyAEHTOM fabopaTopHbIX paborT;

- KAYeCTBO MaTepunarnoB, NpeAcTaBNeHHbIX B OT4YeTax CTyaeHTa no nabopaTopHbiM paboTawm;

- NOJIHOTa N Ka4eCTBO OTBETOB CTyAEeHTa Ha BOMPOCHI NMpPpU TEKyLLeM KOHTpOoJ1e - cobecenoBaHue, OT-

4yéT no nabopaTopHou paboTe, 3aliuTa nabopaTopHbIX pador.

OueHka Ha 3a4yeTe BbICTaBMSIETCS MO pesynbTatam Tekylen aTrectaummn (Kputepum oueHnBaHus
npuBeaeHb Bollwe). OTMETKA 3a4meHO BbICTABMSAETCH B Criydae, koraa paboTa CTydeHTa COOTBETCTBYET
NoBbILLEHHOMY, 6a30BOMY MM NOPOrOBOMY YPOBHIO CChOPMMPOBAHHOCTM KoMNeTeHumin. OTMeTka He 3a-

4YmeHO BbICTaBNAeTCA




