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MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl

JucuunnuHa «KomnbploTepHOE MOJENHMpPOBAaHME B OOpa30BaHMU»  OTHOCUTCA K
JUCLHUIUIMHAM 4acTH, (OpMHUpYeMOH y4yacTHHKaMHU 00pa3oBaTelbHbIX OTHOUIeHHH, bioka 1.
Juctumnunel (Moxynu) moxnyis «llpuknanHoe MaremMaTHUecKOe MOJIEIMpPOBAHHE» y4eOHOIo
IUIaHAa OCHOBHOW MpodeccuoHanbHOM 00pa30BaTeIbHOM MPOrpaMMbl BhICIIEIO 0Opa3oBaHUs —
IporpaMMbl MarucTpaTypel 1o HampasieHuto nonaroroBku 44.04.01 Ilemaroruueckoe
o0Opa3oBaHue, HaMpaBIECHHOCTh (Mpopuib) o00pa3oBaTeNbHON NpPOrpaMMbl  «YIpaBieHHUE
KayecTBOM 00pa30BaHUs», 3a04HON (GOPMbI 00YUEHHUS.

JlucuuIinHa ONUpAaeTcsl Ha pe3ysbTaThl 00yuyeHHs, c(opMHUpOBaHHBIE B pamMKax Kypca
OakaslaBpuaTa CJIEIYIOIIUX JUCLMILIMH: KOMIIbIOTepHas rpaduka U aHUMAIMs, KOMIbIOTEPHOE
MOJIETTMPOBAaHUE, KOMIIBIOTEPHBIE CETH, UHTEPHET U MYJIbTUMEINA TEXHOJIOTHH.

Pe3ynbrarhl u3yueHus JUCHMIUIMHBL SBISIOTCS OCHOBOW JUISl M3YYEHUS AMCLMILUIUH JJIs
npodecCHOHATBHOM 1EeATENFHOCTH U IPOXOXKICHUS TOCYJapCTBEHHOM UTOTOBOM aTTeCTallUH.

1. llepeuens MJIAHMPYEMBIX Pe3yJbTATOB 00y4ueHHsi (00pa3oBaTe/bHBIX Pe3yJIbTATOB) MO
AUCHUILINHE

Heabo ocBoeHus auctUIIuHbl «KOMIBIOTEpHOE MOJEIUPOBAHHE B OOpPa3OBaHUNY
SABJICTCA paClIUPCHUC MPCACTABJICHUA CTYACHTOB O MOJACIHMPOBAHUM KaK METOAC HAYYHOI'O
MO3HAHMS, O3HAKOMUThH C HCIIOJIb30BAHHEM KOMIIBIOTEpAa KaK CpPEeACTBAa MO3HAHUS U HAyYHO-
HCCJIEN0BATEILCKON NESITEILHOCTH.

3amaveil OCBOCHHUS IUCLUIUIMHBI sIBIIeTCS (DOPMHUPOBAHME MPEICTABICHUA O THUIAX
Mojiesiell, 0 BHAAaX MOJEIMPOBAHUSA B €CTECTBEHHBIX M TEXHUYECKMX Haykax. OT CTyIEeHTOB
Tpe6yeTc;1 HE€ TOJIBKO 3HAHHUC onpe,ueneHHﬁ TEX WU HUHBIX THIIOB MOI[CHeﬁ, HO U YMCHHUC
IPUBOJUTH COOTBETCTBYIOLIME MPUMEPbl M3 pa3HbIX oO0jacTeld Hay4yHBIX MCCIEAOBAHUM.
CryneHT AODKeH yMeTh (OpPMYJIHMpOBaTh MAaTEeMAaTHYECKYI0 MOJAETIb, CTaBUTh UWCIICHHBIN
HKCIIEPUMEHT.

B pesynbraTe OCBOEHHs MpOrpamMMbl OOYYAOUIMICS JOJDKEH OBJIAAETh CIEAYIOIIMMU
pesynpTaTamMu  oOydeHHs (B TaOJMIlE TPEACTAaBIEHO COOTHECEHHWE 00pa30BaTeIbHBIX
PpE3yIbTaTOB 06yquI/151 Mo JUCHUIITIMHE C UHAUKATOPAMH JOCTUIKCHUS KOMHCTCHL{I/II\/’I)I

Komnerenmus u OO0pa3oBarenbHble pe3yabTaThl IUCHUILIMHBI
WHIUKATOPHI € (aTamb! GOPMUPOBAHHMS TUCITUILIAHBI )
JIOCTUKEHUS B
3Haer VYwmeer Bmageer
JUCIUILITNHE
IK-5. Crniocoben

OCYILLECTBIISTh  TOMCK,
aHanmm3 W 00paboTKy

Hay4HOM MH(pOpMaLUK B OP 1. BecTu IIOHCK
HENAX  MCCIIEOBaHMsA Hay4uHOH nHdopmManum.
mpobiieM oOpazoBaHUs B

HpeHMeTHOfI o0nacTu. OpP 2. OCYILECTBIATH

JTUIAKTHYECKYIO

HIIK 5.2. Ymeer Bectn 00paboTKy  HaydHBIX
HOUCK u aHau3 TEKCTOB.

Hay4YHOW WH(}opMamu;

OCYIECTBIIATh OP 3. ananu3upoBatb
JUIaKTHYCCKYTO Hay4HYI0 HH(DOpMAINIO
00paboTky u uHOpMAIMK B  LEJAX

ananTaluio - HaydqHBIX UCCIIEIOBAHUs TIPOOIEM
TEKCTOB B IIENAX HX 0GpazoBarms B

mepesosia B ydeOHbIe HpeaIMETHON 00IacTH.
MaTepUabL.
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2. O0beM AUCUMIIMHBI B 32a4eTHBIX eIMHHUIAX € YKa3aHHeM KOJIMYecTBa aKaJeMUYeCKUX
4acoB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy 00y4arolmuXxcs ¢ npenojaBaresieM (Mo BUAAM
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEILHYI0 Pa00Ty 00yYaKOIIUXCH

YyeOuble 3aHATHSI
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3. Couepmanne AUCHUIIVIMHBI, CTPYKTYPUPOBAHHO€ 10 TEMaM (pa3L[e.J13M) C YKa3aHUueM
OTBECJACHHOI'0 HA HUX KOJUYECTBA AKAACMHUICCKHUX YaCOB U BU/10B y'—lﬁﬁHLlX 3aHATHIH

3.1. Ykazanue mem (pazoenos) u omeeodeHH020 HA HUX KOJIUYECMEA AKAOEMUUECKUX YaACOo8 U

6U008 YUeOHbIX 3AHAMUIL

KomnmnuecTBo yacoB no ¢gopMam opraHuzamnuu
o0ydeHus
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4 cemecTp
MogenupoBanue. 3aqaun, BUIbI, Ki1acCuDUKaIms 1 5 30
MoJIeeH.
KommnprotepHas peanusamnus MoJesneit 4 - 30
1O 17151 KOMITBIOTEPHOTO MOICTTUPOBAHUS 2 4 - 34
HUTOTO: 4 10 - 94

3.2.Kpamkoe onucanue cooeprcanusn mem (pazoenos) OUCyUnIuHbl

Kpatkoe conep:xanue kypca (3 cemecTp)

1. MOJIEJINPOBAHUE. 3AJIAUM, BUJIbI, KJIACCU®UKALMST MOJIEJIEI.
OcHOBHBIE TpeOOBaHUS MOJEIH, MOJCITUPOBAHME KaK METOJ TO3HaHWsA. MareMaTtudeckoe u
HMUTALIUOHHOC MOJCIUPOBAHHC. CBoiicTBa MaTeMaTHYECKUX MOI[GJ'ICI‘/JII IIOJIHOTA, TOYHOCTB,
aICKBATHOCTh, 9dKOHOMUYHOCTB, pO6aCTHOCTB, IMPOAYKTUBHOCTDL, HAITIAAHOCTD. CTOXaCTI/I‘ICCKI/Ie
U JCTCPMHUHUPOBAHHBIC, CTATUYCCKUC W JUHAMUYCCKHC, CTAIUOHAPHBIC U HCCTAIHMOHAPHBIC

MO/IEIIH.
WutepakTrBHas hopma: rpymnmoBasi JUCKYCCUs

2. KOMITBIOTEPHASI PEAJIM3ALIMS MOJIEJIEM




MopenupoBaHue € HCIOJB30BAHUEM PA3JIMYHBIX TEXHOJIOTHH, SI3bIKOB MPOTPAMMHPOBAHUS.
UuclieHHOE, WMHTALMOHHOE, CTaTUCTUYECKOE MOJAEIUPOBAHUE. OTalbl KOMIIBIOTEPHOIO
MOJCIIUPOBAHUS (MAaTEeMAaTHUYECKOE, AJTOPUTMHUUYECKOE M TPOrPAMMHOE OMHMCAHUS MOJIEIH),
Meton MonTte-Kapino,

WutepaktuBHas dhopma: paboTa B MUKPOTPYIIIIaX

3. 1O JJI1 KOMITBXOTEPHOI'O MOJIEJIMPOBAHUA

MonenupoBanue ¢Gu3nveckux siBiicHH B cucteme EXcel, MonenupoBaHue IBWKEHUS Tela,
OpOILIEHHOTO MO/ YIIOM K TOPU30HTY, MOJIEIMPOBAHHUE CIIy4alHbIX MPOLIECCOB, MOIECTUPOBAHUE
TBEP/bIX TEJ.

WutepaktuBHas dhopma: paboTa B MUKPOTPYIIaX

4. IlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecmeveHUsi IJsI CAMOCTOSITEJIbHOM PadoThI
o0yyawmmxcs N0 AUCHUIINHE
CamocTtosTenbHast paboTa CTYACHTOB SBJIsiETCSl 0co00i (popmoit opraHuzanuu y4eOHOro
npolecca, MpeACTaBisAomas coOol IUIAaHUPYeMyl0, I[O3HABaTENbHO, OPraHMU3AlMOHHO MU
METOJIMYECKH HAMpPABIIEMYI0 JESTEIbHOCTh CTYJCHTOB, OPHUCHTUPOBAHHYIO HA JOCTIDKEHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIIIEMYyl0 0e3 NpsMOH  IMOMOIIM  IperojaBaTes.
CamocrosiTenpHas paboTa CTYIEHTOB SIBISIETCS COCTABHOM 4acThlo ydeOHOW pabOThI M MMEeT
LEJIBI0 3aKpeIyIeHne U YriyOJeHue MOJydyeHHbIX 3HAHWHA M HaBBIKOB, MOUCK U NMPUOOpETeHHE
HOBBIX 3HaHUI, a TAK)KE BHITIOJIHEHHE YUECOHBIX 33JJaHUH, TIOATOTOBKY K MPEICTOSAIINM 3aHATUSIM
u 9Kk3aMeHy. OHa TMpenycMaTpuBaeT, Kak IpaBWiIo, pa3paboTKy pedepaToB, HamUCaHUE
JIOKJIaJI0B, BBIITOJHEHUE TBOPYECKUX, MHIUBHIYAIbHBIX 3aJaHUH B COOTBETCTBHU C y4eOHOMN
IpOrpaMMoil (TeMaTHUECKUM TUIAHOM M3Y4YeHMS JUCLUILINHBI). Tema A Takoro BBICTYIUICHUS
MOXeET OBITh TpEAIOoKeHa IpernojaBaTelIeM HIM H30paHa CaMHM CTYJIEHTOM, HO MaTepual
BBICTYIUICHUSI HE JIOJDKEH AyOIupoBaTh JIEKIHMOHHBIA Marepuai. PedepartuBHblii Marepuan
CIy)KUT JOTIOJIHUTENbHOW MH(OpManueil s paboThl Ha MPAKTUYECKUX 3aHATHSAX. OCHOBHAS
1eJIb JAHHOTO BUA pabOThl COCTOUT B 00yYEHHHU CTYACHTOB METOJIaM CaMOCTOSITEIbHOM paboThI
¢ y4eOHBIM MaTepHuaioM. I MOJHOTHI YCBOGHMS TEM, BHIHECCHHBIX B MPAKTUYECKHUE 3aHATHS,
Tpebyercst pabora ¢ mnepBoucTOUHMKaMu. Kypc mpenycMmarpuBaeT CaMOCTOSATENBHYIO paboTy
CTYJICHTOB CO CIICIHAIbHOU JuTepaTypoi. Cieayer OTMETHTh, YTO CaMOCTOsITeNIbHas pabora
CTYACHTOB PE3yJIbTaTHBHA JIUILb TOT/A, KOT/Ia OHA BBIIIOJIHIETCS CUCTEMAaTHYECKH, IUIAHOMEPHO
U [IeJICHAIIPABIICHHO.
3amaHus Ui CaMOCTOATENBbHOM  pabOThl  NpPEAyCMaTpUBAIOT  HCIIOJIb30BaHHE
HEOOXOAMMBIX TEPMHUHOB M TMOHATHH 10 mpoOnematnke Kypca. OHM HaleIMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck Oudnuorpaduiyeckoro
MaTepuaia 1 JIEKTPOHHBIX HCTOYHMKOB HH(OPMAINHU, HILTIOCTPATUBHBIX MAaTEPUAIIOB. 3a1aHUs
[0 CaMOCTOSITEIbHOM paboTe JaroTcs MO TeMmaM, KOTOpble TpeOyloT JOTOJIHUTEIbHON
pOpadOTKH.
OO0umii 00beM CcaMOCTOATENBHOM pPAaOOTHl CTYACHTOB IO JUCHUIUIMHE BKJIIOYACT
AyAUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSATENILHYIO pabOTy CTY/IEHTOB B TEUEHHE CEMECTpa.
AyIuTOpHAs CaMOCTOSATENbHAS paboTa OCYIIECTBIsIETCs B (POpME BBHITIOJTHEHUS TECTOBBIX
3aJaHUH, Keic-3a/1a4, NHCHMEHHBIX MPOBEPOYHBIX pPaldOT MO JUCHUIUIMHE. AyIUTOpHAS
caMmocToATeNbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTepHAlIOB, Kelc-3a/1ad 1Mo paszenam
JVCHUTUIAHBL.
BHueaynuTtopHas camocTosiTenbpHas paboTa ocymiecTBisercs B popmax:
— TOATOTOBKHU K YCTHBIM JI0KJIaJaM (MUHU-BBICTYIIJICHUSAM);
— TMOATOTOBKA K 3ammure pedepara;
— TIOATOTOBKA K TPYIIIOBOMY OOCYXICHHUIO TI0 TEMaM;
— TOJTrOTOBKA CTEHIOBBIX JOKJIAIOB U MOCTEPOB;
— pa3paboTKa MPOEKTOB.



OC-1. CamocTosiTesibHas1 padoTa

Pemenue 3a1au MeT010M KOMITBIOTEPHOTO MOJICTUPOBAHUS

IIpumepsl 3a1a4:

OntuMuzanmoHHoe MojaenupoBaHue. Oupma BBITYCKACT MPOTYJIOYHBIE M CIIOPTUBHBIC
Benocuneapl. Exxemecsyno cOOpoUHBIH 11eX crioco0eH cobpath He 6osee 600 mporyJI0vYHBIX U HE
6onee 300 cnopTUBHBIX BesocUNenoB. KauecTBO Kaa0ro BeJocuIle[a MPOBEPSETCS Ha JIBYX
crernax A u B. Kaxnpiii mporynounsiii Benocurnen nposepsiercs 0,3 4. Ha crenae A u 0,1 4 —
Ha creHzae B, a kaxaplil criopTuBHBIN Benocunes nposepsiercs 0,4 4 Ha crenae A u 0,3 4 — Ha
crenze B. [To TexHonornyeckum npuymHaM cTeH A He MokeT padoTtathk Oosiee 240 4 B Mecsr, a
creng B — Oonee 120 u B mecsn. Peanuzanus kaxaoro nporyjioyHOTO BEJTOCHUIEAA MPUHOCUT
dbupme noxoxa B 50 py0., a kakmoro cmopTuBHOTO — 90 py6. CKOJBKO MPOTYIOYHBIX U CKOJIBKO
CIIOPTUBHBIX BEJIOCUIIESIOB JIOJDKHA €XKEMECSYHO BBIMYCKaTh (prpma, uToObl ee mpuObUIh ObLiIa
HauOOJNbIIEH?

B ropozae umerotcs 1Ba ckiaga MyKd M JiBa xJiebo3aBoaa. ExxenmHeBHO ¢ mepBoro ckiania
BbIBO3UTCS 50 T MyKH, co Broporo — 70 T. DTa MyKa JOCTaBJIsIETCA Ha XJ1€003aBO/Ibl, TPUYEM
nepBblid monydaetr 40 T, BTopoii — 80 T. JlomycTuUM, 4TO MEpPEBO3KAa OJHOW TOHHBI MYKH C
MIEPBOTO CKJIaJia Ha TepBBId 3aBO] cocTaBisieT 120 py0., ¢ mepBOro ckiiaja Ha BTOPOH 3aBOJ —
160 py6., co BTOporo ckiiazia Ha nepsblit 3aBoj; — 80 py0. ¥ O BTOPOTO CKJIaja Ha BTOPO 3aBOJI
— 100 py6. Kak Hy»)HO CIUTaHUPOBATH MEPEBO3KH, YTOOBI MX OOIMIasi CTOMMOCTh 32 OJIUH JICHb
ObLTa MUHUMAIBHOMN ?

OC-2. KontpoJsbHas padota

Ipumep 3apanus (Merox Monte-Kapio).

Metonom MonTte-Kapiio BBMHCIUTH IUIOmAab (UTYPBI, SBIAIOMIECHCS KOJBIOM C
BHEIIHeH TpaHuuei x° + y> = 16 u BHyTpeHHeil rpanuneii x> + y?> = 4. IIpoBepbTe CBOM
pe3ysbTaThl MAaTEMaTHMYECKUM pPACUETOM. BBIUMCIUTENBHBIM HKCIEPUMEHT NPOBOAUTH B
AJICKTPOHHBIX TaOIUIIAX.

Merogom MonTte-Kapino BbeUMCIUTL IUIOMIAAb (UTYPHI, SBISIFOIIEHCS KOJIBIIOM C
BHELIHEH rpanuned x> + y> = 16 u BHyTpeHHed rpanuueii x° + y?> = 4. IlpoBepbTe CBOM
pe3ynbTaThl MaTEeMaTHYECKUM pPAcueTOM. BBIYMCIUTENbHBIM SKCIEPUMEHT MPOBOAUTH C
MOMOILBIO IPOTPAMMBI Ha JIFOOOM SI3bIKE MPOrPaMMHUPOBAHUS.

OC-3. BeicTynjieHHe ¢ J0KJIA0M [0 MUKPOrpynmnam
[IpumepHbIil IEpedeHb TEM JOKIIA0B:

MopenupoBaHue KaKk METO/1 MO3HAHUS

OcHoBHBIE TpeOOBaHHUS MOICIIH

MareMaruueckoe 1 UMUTAMOHHOE MOJICTUPOBAHHE

Knaccudukanus maremaTuaeckux mojesei. TeopeTnueckne u SMIUPUIESCKUE MOICIIN
CBoiicTBa MaTeMaTHYECKUX MOJEJIei

CroxacTHuuecKue U IETepPMUHUPOBAHHBIE MOJICIIH

CraTtndeckue U JHHAMHUYSCKHIE MOACIU

CranmoHapHble U HECTAIIMOHAPHBIE MOJICIIH

DTanbl  MaTeMaTHYECKOTO MOJICTUPOBAaHMS (OMpEneIeHHe MCXOAHBIX MHOMKECTB,
CTPYKTypHAasi U TapaMeTpuyecKas UACHTH(DUKAIIHS)

10. MoaenupoBaHK€e C UCIIOJIb30BAHUEM S3bIKOB IIPOTPAMMUPOBAHUS

11.  YwucineHHoe MOAEIUPOBAHUE

12. NmMutanmoHHOE MOIETMPOBaHUE

wWCoNOOR~WN P



13.  CratucTHyecKkoe MOJCIINPOBAHNE

14.  MaremaTHuecKkoe, alrOpUTMHUUECKOE U POrPAMMHOE ONUCAHUS MOJIENIN
15. MoaenupoBanne metonoMm Monte-Kapio

16.  MopaenupoBanue GU3NUECKHUX SBJICHUAN M IPOLIECCOB B cucteme Excel
17. MopaenupoBaHue IBUKEHUS TeJa, OPOIIEHHOTO O] YTIIOM K TOPU30HTY
18.  MogenupoBaHue CilydaifHbIX [IPOLIECCOB

19.  MogenupoBaHH€e TBEPIBIX TEI

20.  dusnyeckoe U aHATUTHYECKOE MOJICIINPOBAHHE

OC-4. UnpuBuayajbHoe 3aJaHNe
[Ipumep 3amanus (camMoCTOSITEIBHO pa3paboTaTh W pealu3oBaTh MOJEIb C
ucrosb3oBanueM Jroooro Al uiau TabauuHOrO TIpoIieccopa).
TeMmpbr:
e MoenupoBaHue TOHYIETO B KUJKOCTH Teja
e MoaenupoBaHUs IBOTIOIMOHHBIX MTPOIIECCOB
e MonenupoBaHue ABMKECHHS YaCTHUIl B MATHUTHOM I10JI€
e MoaenupoBaHue JOXOJAHOCTU MPEATNPUATUS

ﬂll}l CAMOCMOAMENbHOU NOO2OMOBKU K 3AHAMUAM RO 0ucuummuepe1<omen0yemc;t
ucnojsib3oeamo ytte6uo-mem00ultec1<ue mamepuaisl:

1. Hpiranos A.B., T'onyoxoB A.B. KomnbiorepHoe MoenupoBaHue: y4eOHO-METOAMUECKUE
pPEKOMEHIallMu U1 MaruCTPaHTOB HampaBlieHus: MoAroToBku «llemaroruueckoe odbpazoBaHue» /
A.B.Ilpiranos, A.B. I'ony6xoB. — Yubsaosck: Yal'TIV, 2017.

5. HpI/IMeprle OLICHOYHBIC MaTE€pHaJbl [IJd MNPOBCACHUA TEKYIIEro KOHTPOJJIHA
YCnieBaeMoOCTH U HpOMe)KyTO‘IHOﬁ aTTeCTalluu 06y'—[ﬂ]OII[I/IXCﬂ Mo JUCHUIIJINHE

Oprannsanys ¥ NpoBeJleHNe aTTeCTAlNU CTyJAeHTa

®I'OC BO B coorBercTBUM ¢ mpuHUUNamMu boioHckoro mpouecca OpHEHTHPOBAHbI
IPEUMYILIECTBEHHO HE Ha cooOlIeHne oOydaromeMycs KOMILJIEKCa TEOPETUUYECKUX 3HAHHUH, HO
Ha BBIPAOOTKY y OakajmaBpa KOMIETCHIIMA — TMHAMUYECKOro Habopa 3HAHUH, yMEHUM, HABBEIKOB
U JINYHOCTHBIX KayecTB, KOTOPHIC MO3BOJIAT BBIYCKHUKY CTaThb KOHKYPEHTOCIHOCOOHBIM Ha
PBIHKE TPyJa U YCIIEIIHO MPO()ECCHOHAIBHO PEaTn30BBIBATHCS.

B npouecce oneHku 0akaaaBpoB HEOOXOANMO UCIONIB3YIOTCS KaK TPAAULMOHHBIE, TaK U
MHHOBAIIMOHHBIC THUIMBI, BUABI U (OpMBI KOHTpoJs. IIpm 3TOM MOCTENEHHO TpaJAUIIUOHHBIC
CPEICTBA COBEPIICHCTBYIOTCSA B PYCJI€ KOMIIETEHTHOCTHOIO IIOAXOJAa, a HWHHOBALIMOHHBIE
CpencTBa aaTUPOBAHBI Ui IOBCEMECTHOI'O IIPUMEHEHHUS] B POCCUNCKON BY30BCKOM IIPAKTHKE.

Ilesb npoBegeHHs] aTTeCTALMM — IPOBEPKA OCBOCHUS OOpPa30BaTEIbHOM MPOrPaMMBI
JTUCHUTUIMHBI-IPAKTUKYyMa Yepe3 C(hOPMHUPOBAHHOCTh 00Pa30BaTEIIbHBIX PE3YIbTATOB.

IIpomexyToyHass arrecTalusi OCYLIECTBISIETCS B KOHLE CEMECTpa M 3aBepllaeT
M3Y4YE€HHUE AMCLUMILIMHBI, [OMOTraeT OIEHUTh KpPYIHbIE COBOKYINHOCTH 3HAaHUNW M YMEHUH,
(dbopMHpOBaHUE ONPEEICHHBIX KOMIIETEHIIHH.

OneHOYHBIMU  CPEJICTBAMHU TEKYILEro OLEHUBAHMS SIBISIFOTCS: JIOKJIaA, TECThl 11O
TEOPETUYECKUM BOMNpOCAaM JUCLUIUIMHBI, 3alllUTa HpakTU4eckux pador u T1.. KoHTpousb
YCBOEHUSI Marepuaja BEIETCS peryjsipHO B TEYEHUE BCETO CeMecTpa Ha IPaKTHUYECKHUX
(ceMuUHAPCKUX, TAOOPATOPHBIX ) 3aHATHUSX.

CPEJACTBA OLIEHUBAHUAA,
HCIIOJIB3YEMBIE JUUISl TEKYLIETO OLICHUBAHUS
nokasaresst GopMHUPOBaHUS] KOMIECTEHIIUU

Ne
/o

O6pazoBatenbHbIE
PE3YNBTAThI TUCIUTLIAHBI

OueHoYHbIE CPeICTBA JIsA TeKyIel OP 1. BectM TOMCK  HAy4HOH




aTTecTaluu
OC-1. CamocTtosiTenbHas paboTta
OC-2. KoHTponbHas paboTa

MHKPOTPYIIIIaM
OC-4. UnnuBuayanpHOE 3aJaHUE

OC-3. Bsictymuenue ¢  JIOKIAJOM

arrecTaluuu
3a4eT (IK3aMeH)

OueHovHbIe CpeACcTBa AJIs1 MPOMEKYTOYHOM

OC-5. 3auer B hopme ycTHOTO cobeceroBaHUS

nHpOpMaIuu.

OP 2. ocyiecTBIsATh AUAAKTHYECKYIO
00pab0OTKy HAyYHBIX TEKCTOB.

OP 3. aHaiuM3upoBaTh  HAYYHYIO
nHpopMaruio WHOOPMAIMK B IEJIAX
HCClieIoBaHus IpodiieM 0Opa3oBaHUs B
peaMeTHON 00acTy.

Mamepuanwi, ucnonv3yemsie 014 MeKyuye20 KOHMPOJiA yCneeaemocmu
odyuaowuxca no oucyuniune
Marepuaisl 111 OpraHu3aluy TEKYIIEH aTTeCTaluy PEACTABIEHBI B I1.5 IPOrpaMMBI.

Mamepuanwt, ucnonb3yemoie 0711 RPOMENCYMOUHO20 KOHMPOTISL YCHEGAEMOCHU
odyuaowuxca no oucyuniune

[IpumepHbIii epeYyeHb BONMPOCOB K 3a4eTy

KHaCCI/I(I)I/IKaLII/IH MaTeMaTUYECKUX MOJEIIEH. TeopeTquCKHe U OMIIUPUICCKUEC MOACIIN

CBolicTBa MaTeMaTHYECKUX MoJeei: O9KOHOMUYHOCTB, p06aCTHOCTB, MNPOAYKTUBHOCTD,

1. MopnenupoBaHue KaKk METOJ IO3HAHUS

2. OcHOBHBIE TPEOOBAHUS MOJIEIH

3. Kraccudukamust BHI0B MOICITHPOBAHUS CHCTEM

4.

5. CpoiicTBa MaTeMaTHUECKUX MOJIEIICH: TIOTHOTA, TOYHOCTD, aJIeKBATHOCTh
6.

HaTJISTHOCTh

7. CroxacTHYeCKHUE U ACTCPMUHHUPOBAHHBIC MOACIIN

8. CraTtHueckue u JUHAMHWYCCKHUC MOACIN

9.  CranuoHapHbI€ 1 HECTALIMOHAPHBIE MOIEIIH
10. TIpwHOMIIBI ~ MOAETMPOBAHWS:  MPHHIUIIBI

OCYHICCTBUMOCTHU, MHOKCCTBCHHOCTU Mozeen

MH(OPMALIMOHHOW  JIOCTaTOYHOCTH,

11. Dranbl KOMIOBIOTEPHOIO MOJIEIMPOBAHUS (MaTeMaTHYECKOe, aJrOpUTMUYECKOE U

MIPOrpaMMHOE OMTUCAHUS MOJIEIIN)
12. JludelHble W HEJIUHEWHBIE MOIEIIH.
JIMCKPETHBIE U CMEILLIAHHBIE MOJIEIIN

JIuneapuzauna wmoxeneil. HenpepriBHEIE,

13.  OcHOBHBIE MTpaBwiIa MOCTPOSHUS MATEMATUIECKUX MOJIETICH

14. HmuTaniMoHHOE MOJETUPOBAHUE
15. CraTuctudeckoe MOJEIUPOBaAHUE

16. Maremarudeckoe, aITOPUTMUYECKOE U IPOTPAMMHOE OTIMCAHUS MOJIEIH

17. MopnenupoBanue metogoM Monte-Kapio

18. MopnenupoBanue GpU3NMUECKUX SBICHUHN U MIPOLECCOB B TAOJMYHBIX IPOIIECcCOopax
19. MopenupoBaHue IBMKEHHS Tella, OPOIIEHHOTO MO YTIIOM K TOPU30HTY

20. MogenupoBaHHe CIly4alHBIX TPOLIECCOB
21. MonenupoBaHuE TBEPABIX TEI

B KOHIC U3YYCHUSA NJUCHHUIIIMHBI IOABOAATCA UTOT'U pa6OTBI CTYACHTOB Ha JICKIMOHHBIX U
MPAKTUYCCKUX 3aHATUAX IIYTEM CYMMHPOBAHUSA Sapa60TaHHI)IX 0aJI0B B TCUCHHE ceMecTpa.

Kpurtepun oueHnBanus 3HaHUI 00y4AKOIIMXCH M0 TUCHHUILINHE
Dopmuposanue 6ALTLHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUXCsl




ITocemenne Pabora Ha
ITocemenne
N MPAKTHYECKHUX MPAKTHYECKHUX 3auer
JIEKIUI N
3aHATUI 3aHATUAX
Pas6amoBka 1o 2x1=2 5x1=5 229 64
3 BHJIaM paboT OaIoB OaJu10B 0aJUIOB Oaiua
. 300
cemectp | CymmapHbiid 2 GamnoB 7 6annos 236 GamnoB
0aJUIOB
Makc. 0aiut max max Max max

Kpumepuu oyenusanus pabomul obyuarowezocs no umozam 3 cemecmpa

Ounenka Bauusi (3 3E)
«3aYTEHO» 151-300
«HE 3aUTECHO» 150 u menee

6. MeTonnueckne yKazaHus 1Jis1 00y4alolMXcsi M0 0CBOECHHIO U CHUILIMHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0OyJaromMXcCsl MOCEHICHUS JEeKIUi, aKTUBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJIHEHHMSI BCEX Y4UeOHBIX 3a/JaHui TpenojaBaTels,
O3HAKOMJICHHS C OCHOBHOM U JOTIOJIHUTEIBHOM JTUTEPATYPOU.

3anuch JeKIUM — oJHa U3 (OPM aKTUBHOW CaMOCTOATEIHLHON pabOThl OOYJarOIINXCS,
TpeOyromasi HaBBIKOB W YMEHHS KpaTKO, CXEMAaTHYHO, TIOCIEIOBATEIbHO M JIOTUYHO
(buKCcHpOBaTh OCHOBHBIC MOJIOXKEHUS, BBIBOJBI, 00001IeH s, (OpMYIUPOBKU. B KOHIlE NeKIu
mpernojaBaresb OCTaBisieT Bpems (5 MUHYT) Uit TOro, 4YroObl OOydYaromuecs HWMeTu
BO3MOXKHOCTb 3371aTh YTOUHSIOIIME BOMPOCH [0 U3yyaeMoMy MaTepuaiy. V3-3a HemocTaTouHOro
KOJIMYECTBA AyJUTOPHBIX YacOB HEKOTOPHIC TEMBI HE YHAeTCS OCBETUTh B TIOJHOM OOBEME,
MOATOMY TpENoAaBarelib, MO CBOEMY YCMOTPEHHUIO, HEKOTOpbIE BONPOCHI BBIHOCHT Ha
CaMOCTOSITETIHHYIO pa0OTy CTYIEHTOB, PEKOMEHAYS Ty WM WHYIO JuTeparypy. Kpome atoro, s
JYYIIEr0 OCBOCHUSI MaTepualla M CHUCTeMaTH3allMd 3HAHUN MO0 AUCHMIUIMHE, HE00XOIUMO
MOCTOSIHHO Pa30upaTh MaTepHaibl JIEKIUH M0 KOHCIEKTaM W y4eOHBIM mocoOusiM. B cimydae
HEOOXOTUMOCTH 00pAaIIATHCS K MPENoIaBaTeNo 3a KOHCYJIbTalUeH.

IloaroroBka K NPaKTUYECKUM 3aAHATHUSIM.

[Ipy MoOArOTOBKE K MPAKTUYECKUM 3aHSATHSIM CTYIEHT JOJDKEH M3YYUTh TEOPETUUECKUI
MaTepual Mo TeMe 3aHATUus (UCMOIb30BaTh KOHCIMEKT JICKIMM, W3YYUTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTHCS C JOTIOTHUTENBHOM JTUTEPaTypOH, PU HEOOXOJMMOCTH JAOTIOIHUTH KOHCIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3alMCH W3 JIMTEPATYPHBIX HCTOYHHUKOB). B ciiydae 3arpynHeHwmid,
BO3HHKAIOIIUX IPU OCBOSGHHM TEOPETUYECKOTO MaTrepualna, CTYIEHTY clieyeT oOpalarbes 3a
KOHCYJbTAllMel K mpernojaBatento. Mas Ha KOHCYJbTAlMIO, HEOOXOIUMO XOPOIIO MpPOIyMaThb
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHUS.

B Havane npakTHYecKoro 3aHATHS MPEIOoIaBaTe)Ib 3HAKOMUT CTYICHTOB C TEMOM, OTJIallIacT
IUIaH TIPOBEICHUS 3aHATHA, BbIIACT 3a/aHus. B TeueHne OTBEIEHHOrO BPEMEHU Ha BBINOIHEHUE
paboThI CTYIEHT MOKET OOPATUTHCS K TPETOIaBaTEeII0 32 KOHCYJIbTAIMEN WM pa3biCHEHUsIMU. B
KOHIIE 3aHSTHS IPOBOAMUTCS MPHEM BBITOJTHEHHBIX 3a/IaHUI, cOOECeI0BaHNE CO CTYJCHTOM.

Pe3ynbTarel BHIOTHEHHS MPAKTUYECKUX 3JIaHUM OIICHUBAIOTCS B OajlyiaX, B COOTBETCTBHH C
0aTbHO-PEHTUHTOBOI CHCTEMON YHHUBEPCHUTETA.

IInanbl npakTHYeCKUX 3aHATHIA (4 ceMecTp)

Ilpaxmuueckoe 3anamue Nel. MoaeaupoBaHue KaK MeTO/ IO3HAHMS.
1. ITonsitue «monenb». HatypHble 1 abcTpaKTHBIE MOJICIH.

2. Buasl MOAENMpPOBaHUS B €CTECTBEHHBIX U TEXHUYECKUX HAYyKaX.

3. Komnproreprast Mozienib. AGCTpakTHBIC MOJICTH U UX KiIacCU(DHUKAIIHSL.
3. BepbansHbie MoemnH.




Ipaxmuueckoe 3anamue Ne2. Un(opMallHOHHBIE MO EJIN.

1. Uudopmarnmonnsie Moaenu. OOBEKTHI U UX CBSI3H.

2. OCHOBHBIE CTPYKTYpPHI B HH()OPMAIIMOHHOM MoJeIupoBaHuu. [Iprmepsl WH)OPMAMOHHBIX
MoOJgEIeH.

Ilpaxmuueckoe 3auamue Ne3. MaTtemaTu4eckue MOAeJM.

1. IlousTHe «MaTeMaTHUECKaAsI MOIEIDY.

2. UmuTanimoHHOE MOieIMpoBaHue. MoJien TMHAMHUYECKUX CUCTEM.

3. UHCTpyMEHTaIbHBIE IPOrPAMMHBIE CPEJICTBA IS MOJICIUPOBAHUS TMHAMHYECKUX CHCTEM.
4. Monens nonynsiuu. [ 'eomeTpudeckoe MoIeIMpOBaHIE U KOMITbIOTEpHAs rpaduka.

5. Pa3n1/1que IIoaAX0ObI K KJ'IaCCI/I(l)I/IKaIII/II/I MATCMATUYCCKUX MOHGHCﬁ.

IIpakmuueckoe 3anamue Ne4. TexXHOJOIHsl KOMIILIOTEPHOI0 MOAETHMPOBAHUS U €€ ITaIlbl

1. Onpenenenue neneit MOAETUPOBAHUS: ONPEACICHUE CTYKTYPbI, CBOMCTB, 3aKOHOB Pa3BUTHS U
B3aMMOJICHCTBUS UCCIEAYEMOT0 0OBEKTA C OKPYKAIOIIMM MUPOM (IIOHUMaHUE).

2. OmnpezneneHue ONTHUMAIBHBIX CHOCOOOB yHpaBieHHUs OOBEKTOM NMPHU 3aJaHHBIX LEIIX H
KpUTEPUSX.

3. [Iporao3upoBaHue MOCIEACTBUN peau3aliy 3aJaHHbIX CIIOCO00B M (OpM BO3ICHCTBUS Ha
00BEKT.

4. @opmupoBaHuEe BepOaTbHOM MOAENM OOBEKTa C IOMOIIBIO BBIIEICHUS OCHOBHBIX
XapaKTEPUCTUK U BO3JICUCTBHUI Ha OOBEKT.

5. Ilepexox ot BepOanbHOW (GOPMYIHUPOBKM K MaTreMaTHyeckod Monenu. Bribop merona
UCCIICIOBAHMS.

6. Pa3paboTka anropurma u omiiagka nporpammsl Uit OBM. UuncneHHbINH SKCIIEPUMEHT, aHaIu3
pe3yabTaToB, BepU(UKALUS U SKCIUTyaTallUs MOJEIIH.

llpakxmuueckoe 3ansamue Ne5. Moaesd CTOXaCTHYECKUX CUCTEM.

1. MeToz cTaTUCTUYECKUX UCIIBITAHUHN.

2. MopenrpoBaHue TOCIIE0BATEIbHOCTEH HE3aBUCUMBIX U 3aBUCUMBIX CITY9ailHBIX HCITBITAHHA.
3. O0uMii anropuT™M MOJICIUPOBAHUS TUCKPETHON CITy4ailHON BETMUHHBI.

4. MoaenupoBaHUe CUCTEM MacCOBOT'O OOCITYKUBaHHUS.

5. [lepexon AeTepMUHUPOBAHHBIX CHCTEM K Xa0TUYECKOMY TTOBEICHUIO.

7. IlepeyeHb OCHOBHOI M JONOJHHUTEILHOH yueOHOH JuTepaTtypbl, UHTEepHET-pecypcoB,
HEeO0XO0AUMBIX JI1 OCBOCHHSI JUCIHUIIIMHBI.


https://pandia.ru/text/category/upravlenie_obtzektami/
https://pandia.ru/text/category/verifikatciya/

OcHoBHas JuTEpaTypa

. bponckuii, }FO.W. Jleknuu mo MareMaTH4ecKOMY U HIMHTallMOHHOMY MoaenupoBanuto / FO.U.
bponackuii. - Mocksa; bepnaun: upext-Meaua, 2015. - 240 c. : wi., cxem., Tabi. - budauorp.
B kH. - ISBN  978-5-4475-3697-8;  [Omextponnsiii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=429702

. KommbroTepHble TEXHOIOTHN B HAaYYHBIX HccleoBaHUsX: yueOHoe mocobue / E.H. Kocona,
K.A. Karko, O.B. Benbn u np.; MunHmHCTepcTBO 0Opa3oBaHMs W Hayku Poccuiickoit
Oenepaunn, denepanbHOE TIOCYyIapCTBEHHOE ABTOHOMHOE OOpPa30BAaTEIbHOE YUPEKICHHE
BBICIIETO  MpodeccroHanbHOro  obpasoBanus  «CeBepo-KaBkasckuii  ¢enepanbHbIT
yHuBepcureT». - CraBponons: CKDY, 2015. - 241 c. : nun.; [DaexTponHsli pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=457395

JlomoJIHMTeIbHAS JIUTEpaTypa

. IIpumepsr monenupoBanus B peaakrope 3D Studio Max : yue6HO-MeTo1M4eckoe nocodue /
E.N. 3a6onoukui, P.5I. Opxexosckas, /1.3. XycauHoB u ap. ; MuHuctepcTBo 00pa3oBaHus U
Hayku  Poccuiickoit ~ @epepanmn,  ®DenepalibHOE  TOCYAApPCTBEHHOE  OIOKETHOE
o0pa3zoBaTebHOE YUPEXkKAECHUE BBICHIETO MPO(EecCHOHAIBHOTO 00pa3oBaHus «YpalibCKas
rocyfapcTBEeHHas APXUTEKTYPHO-XYA0KECTBEHHAS aKaJIEMHUsD) (®I'eOYy BIIO
«Ypanl’AXA»). - EkarepunOypr : Ypanl'AXA, 2013. - Y. 1. - 66 c.: uin. - bubnuorp. B KH. ;
[Dnexrponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=436745

. llImakos, I1.C. OcHoBbl KOMIBbIOTEpHOHU Tpaduku: yuednoe nocobue / I1.C. Illmakos, FO.JL
IOnakoB, M.B. IllmakoBa; MunucrepcTtBo oOpa3zoBanust u Hayku Poccuiickoit deneparum,
Cubupckuit @enepanbubiii  yHuBepcuter. - KpacHosipck: Cubupckuii  (enepaibHbli
yauBepcureT, 2014. - 398 c.: Tabmn., cxem. - bubmuorp. B kxH.. - ISBN 978-5-7638-2838-2;
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=364588

HNHurepHeT-pecypcsl

. Annoxuna, H.I1. KomnberoTepras rpaduka (mporpamma «Kommacy): Mertoaudeckue yKka3aHus
JUIL CaMOCTOSTENbHON pabOTHl CTYACHTOB, OOYYAlOIIMXCS IO HAMPaBJICHUIO MOATOTOBKH
35.03.06 «Arpounkenepus» (ypoBeHb OakanaBpuata) / H.I1. Angoxuna, T.B. Buxposa, A.B.
Cymmanen; Cankt-IleTepOyprekuii rocynapcTBeHHBI arpapHbiii  yHuBepcuteT, Kadenpa
MPUKJIATHOW MEXaHWKH, QU3HKKH W WHXKeHepHou rpaduku. - Cankrt-IlerepOypr: CIIOI'AY,
2016. - 46 c. : WL [DnexTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=471829

. Banmmna, E. Komneiorepnas rpaduka : mpaktukym / E. Banmmmua, H. Ceseproxuna, C.
XazoBa ; MunucrepctBo oOpasoBanus U Hayku Poccuiickoii ®enepanuu, DenepanbHoe
rocyapCcTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIETO MPOPECCUOHATHLHOTO
oOpazoBanusi «OpeHOyprckuil rocy1apcTBEHHBINH yHUBEpcUTeT». - Opendypr: OI'Y, 2014. -
98 c¢. : wmm, Tabm. - bubmmorp. B KH.; [OnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259364

. Kommbroreprnass rpaduka: ydeOHoe mocobue / MuHHCTEPCTBO 0Opa3oBaHUS W HAYKH
Poccuiickoii ®enepanuu, denepaibHOe TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTEIbHOE
yUpeKACHHE  BbICHIEro  mpodeccuoHanbHOTO  oOpasoBanmsi — «CeBepo-KaBkasckwuii
dbenepanbublii yHUBepcuTeT» ; coct. M.II. XBoctoBa, O.JI. CepBetHuk u ap. - CTaBpomnons :
CK®Yy, 2014. - 200 c. : wun. - bubmuorp. B kH.; [DnekrtpoHHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457391



4. Metoapl MCCIEAOBaHUA U MOJCIUPOBAHMSI MH(POPMAIMOHHBIX MPOLECCOB U TEXHOJOTHH :
nabopatopHblil mpakTHKyM / MuHHCTEpCTBO 00pazoBanus u Hayku Poccuiickoii denepanuu,
®enepalibHOE TOCYIAapCTBEHHOE AaBTOHOMHOE 00pa30BaTENbHOE YUPEXKJEHUE BBICIIETO
npodeccuoHaabHOro oopaszoBanus «Ceepo-KaBkasckuil ¢eaepaibHblii YHUBEPCUTET»; aBT.-
coct. I'.B. lllarpoa, M.I'. Pomanenko u ap. - CraBponons : CK®Y, 2016. - 241 c.: m. -
bubnuorp. B KH.; [D71eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=458081

5. llarposa, I'.B. Metoab!l uccinenoBaHus ¥ MOJEIUPOBaHUS MH()OPMALMOHHBIX MPOLIECCOB U
TexHoioruit: yuebHoe mnocodbue / [.B. Illarpoa, W.H. TomumeB ; MuHucrepcrso
obpazoBanus U Hayku Poccuiickoit @enepauuu, epepanbHOe roCyJapCTBEHHOE aBTOHOMHOE
oOpa3oBaTelbHOE YUYPEXKICHHE BBICIIErO MpodecCHoHATbHOTO oOpa3oBanusi «CeBepo-
KaBka3sckuil ¢denepanbubiii yHuepcuret». - CraBpomnoisr: CKOY, 2016. - 180 c.: wi. -
bubmorp.: C. 178.; [DnexTponHbIit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=458289

- https://www.intuit.ru — HanmoHanbHbIH OTKPHITHIH YHHBEPCHTET
- https://MunoOpHayKu.pd — MUHUCTEPCTBO 00pa3oBaHus U Hayku Poccuiickoit deneparnuu
- https://ru.coursera.org/ — IIpoekt B chepe MacCcOBOro OHIIaH-00pa30BaHUs
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