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MecTo IMCHUIUVIMHBI B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMMbl

Hucuunnuna «KommneiorepHoe MojenupoBaHue B 00pa3oBaHMM»  OTHOCHUTCA K
JUCLHUIUTMHAM 4acTd, (opMupyeMol ydacTHHKaMH 0Opa30BaTeNbHBIX OTHOIIeHWH, bioka 1.
Huctumunel (Moxynu) moxyis «llpuknanHoe MaremaTH4ecKoe MOJEIMPOBAHHE» yueOHOIo
IUIaHA OCHOBHOW NpoQecCHOHANbHON 00pa3oBaTeNbHOM MPOTpaMMbl BBICIIETO OOpa30BaHUS —
MpOrpaMMbl  MarucTpaTrypsl 1o HampaiieHuto noarotoBku 44.04.01 Ilemarormueckoe
oOpa3oBaHHe, HampaBlIeHHOCTH (Tpoduiab) oOpa3oBaTenbHOW MporpaMMbl «KommbloTepHOE
MOJICJIMPOBAaHUE W JW3allH HMH()OPMAIMOHHOW 00pa30BaTEeNbHOM Cpeabl», 3a04HON (OpMBbI
00yueHusl.

JucuuniuHa onupaeTcss Ha pe3yibTaThl 00ydeHus, copMHUpOBaHHBIE B paMKax Kypca
OakanmaBpuaTa CIEAYIONIMX AUCUUIUIMH: KOMIBIOTepHas rpaduka ¥ aHUMAIHsl, KOMIIBIOTEPHOE
MOJIeJIUPOBAHUE, KOMITBIOTEPHBIEC CETH, UHTEPHET U MYJIbTUMEINA TEXHOJIOTHUH.

PesynbpTaThl M3ydyeHHs OUCLUIUIMHBI SIBJISIFOTCSI OCHOBOW JUISl M3Y4Y€HUs JUCLMIUIMH AJIS
npoecCHOHANBHOM NeSTeIbHOCTH U POXO0XKACHUS FOCY1apCTBEHHOW UTOTOBON aTTeCTallUU.

1. IlepevyeHp MIaHMPYeMBbIX pe3y/IbTaTOB 00y4eHUs (00pa3oBaTeIbHBIX Pe3yJbTATOB) IO
AUCIHHUIJIMHE

Heabio ocBoeHus AUCHUILIMHBI «KOMIBIOTEpHOE MOJEIUPOBaHHE B 0OpPa30BaHUNY
SABJISIETCA 3HAKOMCTBO 6YILYHII/IX ImeaaroroB ¢ OCHOBHBIMU IOHATHUAMHU MATEMATHYCCKOI'O U
KOMIIBIOTEPHOTO  MOJICJIUPOBAHMSI, OBJAJCHHE HAaBBIKAMH CAMOCTOSITEILHOTO  PEIICHUs
UCCJIEIOBATEIbCKUX 3aau.

3agaveild OCBOCHHMS IUCIHHIUIUHBI SBISETCS (OPMUPOBAHME MPEACTABICHUN O THUIAX
MOI[GJIefI, 0 BHJaxX MOJACIHMPOBAHUA B CCTCCTBCHHLIX M TCXHUUYCCKHX HaYKax. Ot CTYACHTOB
TpeOyeTcsi He TOJBKO 3HAHHE OMpPENENICHUN TeX WM WHBIX THIOB MOJENEeH, HO U yMEHHeE
IPUBOJUTH COOTBETCTBYIOLIUE IPUMEPHI U3 pa3HbIX 00JacTel HayyHbIX HcciieqoBaHui. CTy1eHT
JOJIKEH YMETh (OPMYITUPOBATh MAaTEMATUYECKYIO MOJIE/b, CTABUTh YHCICHHBIA AKCIIEPUMEHT.

B pesynbraTte OCBOEHMS MpOrpamMMbl OOYYAIOLIUICS TOJDKEH OBJAAETh CIETYHOIIMMU
pe3ynbTraTaMu 00y4ueHus (B TaOIHUIlEe MPEACTaBICHO COOTHECEHHE 00pa30BaTebHBIX PEe3YyIbTaTOB
00y4eHUs 10 TUCIUIUINHE C UHIUKATOPaMU JOCTHKEHUS KOMIIETSHITUH ):

Komnerenuus u OG6pa3zoBaTeabHbIC PE3yIbTAThI TUCIUTLTAHBI
WHIUKATOPHI € (aTamnsl popMUpPOBAHUS AUCHUTUINHBI)
AOCTHACHHIA B 3Haer VYwmeer Bnaneer
JUCLHUIUINHE

YK-4. Cnocoben

HPUMEHSTh OP-1. ctunu nenoBoro

COBpPEMEHHBIE oOmieHus1, BepOabHbIE

KOMMYHHKATHBHBIE u HeBepOaJIbHbIE

TEXHOJIOTHH, B TOM | CpeJCTBa

qucie Ha | B3aUMOJICUCTBHUS C

HWHOCTPaHHOM(BIX ) MapTHEPAMH.

a3bIKe(ax), st | OP-2.

aKaJIEMUYECKOTO U | uHMOPMAINOHHO-

po¢eCcCHOHATBHOTO KOMMYHHUKaIIHOHHBIE

B3aMMOJICHCTBUSI. TEXHOJIOTHH npu

[IOMCKE HEOOXOTUMON

NVYK 4.1. Bribupaer na | uadopmanmu B

roCyJapCTBEHHOM U | mpouecce peueHus

MHOCTPAaHHOM (-pIX) | pa3TMYHBIX

SI3BIKAX KOMMYHHKATHBHBIX

KOMMYHHUKaTHBHO 3a1a4 Ha

pUeMIIeMbIe CTHJIM | TOCYJapCTBEHHOM u

JICTTIOBOTO o0IIeHus,




BepOaIbHBIE U | ”HOCTPaHHOM (-BIX)
HeBepOaIbHBIE CPENICTBA | A3BIKAX.
B3aUMOJICHCTBUS c
MapTHEPAMH. OP-3. OCOOCHHOCTH
CTHIIICTUKU
opHUITHATHHBIX u
HEO(PUIHATHHBIX
MUCEM,
COIMOKYJIbTYpHBIC
pasnmuuus B (opmare
KOPPECIIOHJICHIIMN ~ Ha
rOCyJapCTBEHHOM u
HWHOCTPaHHOM

2. O0beM AMCHUILVIMHBI B 3a4€THBIX €JUHMIAX C YKa3aHHEM KOJIHYeCcTBA aKaJeMHYeCKUX
YacoB, Bbl/IJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcs ¢ npenojaasaresieM (1o BuAaM
Y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEJIBbHYI0 Pa00Ty 00y4aroImmxcs

V4eOHble 3aHATUSA
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3. Coaep:kanne TMCUMILUIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3aejaM) ¢ yYKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKNX YaCOB U BHI0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeedeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX YaACO8 U
6UO006 yUEeOHBIX 3AHAMUIL

KonnuecTBo yacoB 1o ¢popmam opranuzanuu
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3 cemecTp
MopnenupoBaHnue. 3agauu, BHUJIBI, 1 5 30
KJ1accu(UKaIus MOJIeNeH.
KomMmnbrotepHas peanusanus Moaenen 1 4 - 30
1O 1t KOMIBIOTEPHOTO MOJIETTUPOBAHHUS 2 4 - 34
HUTOI'O: 4 10 - 94

3.2. Kpamkoe onucanue cooepcanus mem (pazoenos) OuCUunIumnbl



Kpatkoe cogep:xkanue kypca (3 cemectp)

1. MOAEJIMPOBAHUE. 3AJJIAYU, BU/IbI, KITACCUDOUKALINA MOI{EHEﬁ.

OcHOBHBIE TpeOOBaHUS MOJIEIH, MOJCIMPOBAHHE KaK METOJ TMO3HaHWsA. MareMmaTtuueckoe u
MMUTAIIMOHHOE MojieaupoBanre. CBONCTBa MaTEMaTUYECKUX MOJIENEH: MOJIHOTA, TOYHOCTD,
aJICKBaTHOCTh, YKOHOMHUYHOCTb, POOACTHOCTbD, IPOAYKTUBHOCTD, HATJISAAHOCTh. CTOXaCTUYECKHE
U JIETEPMUHUPOBAHHBIC, CTATUYECKHE M JTUHAMUYECKHE, CTAlMOHApHbIE M HECTallMOHApHbBIC
MOJCIIH.

HuTepakTuBHas Gopma: rpyImnoBas JUCKYCCHs

2. KOMIIBIOTEPHA I PEAJIU3ALIMSI MOJIEJIEM

MonenupoBaHue € HCIOJB30BAHUEM PA3IMYHBIX TEXHOJIOTUH, S3BIKOB IIPOrpaMMHUPOBAHUA.
qI/ICJIeHHOC, HUMUTAIUOHHOC, CTATUCTHUYCCKOC MOACIIMPOBAHUC. OTansl KOMITBXOTCPHOI'O
MOJICTIUPOBaHUS (MATeMaTUYECKOe, aJTOPUTMUYECKOE M MPOrpaMMHOE OMHUCAHHUS MOJICNH),
Meton Monte-Kapio,

HuTepaktuBHas Gopma: paboTa B MUKPOrpyImax

3. 11O JI1 KOMIIBYOTEPHOI'O MOAEJIMPOBAHM A

MogenupoBanue ¢Gu3nuecKux siBiIeHUi B cucteme Excel, MonenmupoBanue IBKCHHUS Telna,
OpOILIECHHOT'O TOJ] YIJIOM K FOPU30HTY, MOJICIMPOBAHUE CIYyYalHbBIX IIPOLECCOB, MOJCIUPOBAHHE
TBEPBIX TEJ.

HutepakTBHas Gopma: paboTa B MUKPOIpyInax

4. IlepeuyeHb y4YeOHO-METOAMYECKOr0 o0eclmeYeHUs] I CAMOCTOATEJbHON PpadoThl
00y4YaKOIIHUXCS M0 TUCHHILINHE

CamocrosrenbHas padoTa CTyJIEHTOB SBJISETCS 0c000i (opMoii opraHu3anuy y4yeOHOro
mporecca, MpeJCcTaBisiomas co0ol IUIaHMPYeMylO, II03HABaTE€IbHO, OPraHU3alMOHHO U
METOJIMYECKH HANpPaBIIEMYI0 JESITeNbHOCTh CTYJEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3ysbTara, OCYHIECTBIIEMYI0 0€3 TpsSAMOM  TOMOINM  IIPEoaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
IENBI0 3aKpeIIieHne W YriTyOJeHne MOy9eHHBIX 3HaHUH W HaBBIKOB, IMOMCK W TPHOOpETEHHE
HOBBIX 3HaHU, a TaK)Ke BBINOJIHEHHE YUeOHbIX 3aJJaHU, TOATOTOBKY K MPEICTOSAIIMM 3aHATUSIM
u sk3aMmeny. OHa npeycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAMCAHKUE JOKIIAIOB,
BBITOJIHEHNE TBOPYECKUX, WHAMBUIYAJIbHBIX 33JJaHUI B COOTBETCTBUU C yueOHOI mporpammon
(TeMaTHYeCKUM TUTAHOM M3yUYeHHsI UCHUIUIMHBI). Tema il TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoXKeHa MpernojaBaTeneM Wik u30paHa caMUM CTYACHTOM, HO MaTepHall BBICTYIIJICHUS He
JIOJKeH  AyOnupoBaTh  JIGKIMOHHBIM  MmaTtepuan. PedeparuBHblii  MaTepuan  CIIyKHUT
JIOTIOJTHUTENBHON HH(popManuel s paboThl Ha NpaKTHYeCKuX 3aHATHAX. OCHOBHas Lenb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHHM CTYJEHTOB METOJaM CaMOCTOATEIbHOW paboThI ¢
y4eOHbIM MaTepuanioM. sl MOJHOTHI YCBOEHHS TEM, BBHIHECEHHBIX B IMPAKTHUECKHE 3aHATHA,
TpebyeTcst paboTta ¢ mepBorcTouyHMKamu. Kypc mnpeaycMaTpuBaeT camMOCTOSITENbHYIO paboTy
CTYZCHTOB CO CIELHUANbHOM JnuTeparypoil. Cienyer OTMETUTh, YTO CaMOCTOsATeNbHas paboTa
CTYZCHTOB Pe3yJIbTaTHBHA JIMIIb TOT/A, KOT/Ia OHA BBIIOJTHICTCS CHCTEMAaTHYECKH, TUTAHOMEPHO
U IIeJICHAIIPaBIEHHO.

3amaHus  UIS  CaMOCTOSITENbHON  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXOIUMBIX TEPMHUHOB W TMOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
MPAKTHYECKYI0 pabdoTy MO MPUMEHEHHUIO M3Yy4aeMOro Marepuaia, oUcK Oubamorpaduueckoro
MaTepHala 1 JIeKTPOHHBIX MCTOYHUKOB MH(OpMAIMH, WUTFOCTPATUBHBIX MaTepHUajioB. 3aJdaHus
10 CaMOCTOSITETIbHOH paboTe HaroTCs 10 TeMaM, KOTOpble TPeOYIOT IOTOIHUTEITLHON
popaboOTKH.



OO6mmit 0o0beM CaMOCTOSITEIBHOW pabOTHl CTYJIEHTOB IO JWCIHUIUIMHE BKJIIOYAET
ayJUTOPHYIO M BHEAYUTOPHYIO CAMOCTOSTEIbHYIO Pa0OTy CTYJICHTOB B TE€UEHUE CEMECTpa.
AyIHTOpHAS caMOCTOSATENIbHAs pad0Ta OCYIIECTBIISACTCS B (POpME BBIMOTHEHHS TECTOBBIX
3aJaHMii, Keic-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX PAa0OT MO AUCHUILUIMHE. AyIUTOpHAs
camMocTosITelIbHas paboTa obOecrieyeHa 0a30i TECTOBBIX MaTepUAIOB, Kelc-3aaad Mo pasjeiiam
JUCIUIIIINHEL.
BHeayauTopHas caMoCTOsTelIbHAs padoTa OCYIIECTRIICTCS B (hopMax:
— TIOJTrOTOBKH K YCTHBIM JIOKJIa/1aM (MHHH-BBICTYIIJICHHSM);
— TIOJATOTOBKA K 3aluTe pedepara;
— IIOAI'0OTOBKA K prHHOBOMy 06cy>K1[eHmo 10 TEMaM,
— TIOJTOTOBKA CTCHJIOBBIX JIOKJIAJ0B U TIOCTEPOB;
— pa3paboTKa MPOEKTOB.

OC-1. CamocrosiTesqbHast padoTa

Pemenue 3a1a4 METO10M KOMIIBIOTEPHOI'O MOJIETTUPOBAHUS

IIpumepsl 3aga4:

OnTumu3almoHHOe MojeiaupoBaHue. dupMa BBITYCKAeT NPOTYyJIOYHbIE U CIIOPTUBHbIE
Besiocunebl. ExxemecsuHo cOOpOUHBI Lex crnocobeH codpats He 6osiee 600 MporynouHbIX U He
6onee 300 cnopTuBHBIX BenocunenoB. KauecTBo Kakaoro BeslOCHIIEa IMPOBEpsiETCS Ha JBYX
crengax A u B. Kaxzapiii nporynounslii Benocunes rnposepsiercs 0,3 4. Ha crenge A u 0,1 4 — Ha
crenze B, a kax bl ciopTuBHBIM Benocunes nposepsercs 0,4 4 Ha crenne A u 0,3 4 — Ha cTeHzie
B. ITo TexHOMIOrHYECKUM ITPUUUHAM CTEH A HE MOXeT paboTath 6osee 240 4 B Mecsll, a CTEH]
B — Gonee 120 1 B mecsn. Peanmuzamnust Ka)maoro mporyJIouHOTO BEJIIOCHUIIEAA TPUHOCUT hupme
noxon B 50 pyO., a xaxaoro cnopTuBHOro — 90 py6. CKOJIBKO HPOTyJIOUHBIX U CKOJBKO
CHIOPTHUBHBIX BEJIOCHIIEIOB JIOJDKHA €KEMECSYHO BBITYCKaTh (pUpMa, 4TOOBI €€ MpHObLIL ObLIa
HauOoIbIIeH?

B ropojne numeroTcs Ba ckiiaa MyKu U J1Ba xjiebo3aBoja. ExxeZlHEBHO ¢ mepBOro ckiaja
BbIBO3UTCS 50 T MykH, co Broporo — 70 T. OTa MyKa AOCTaBJIsIeTCS Ha XJ1e003aBOIbl, TPUYEM
nepsbii monyyaet 40 1, BTopoit — 80 1. JlomycTuM, 4yTo niepeBo3Ka 0JIHO TOHHBI MYKHU C TIEPBOTO
CKJIaJia Ha MepBbId 3aBoj coctaBisieT 120 pyO., ¢ mepBoro ckiaaa Ha BTopoi 3aBoag — 160 pyo.,
CO BTOPOTO CKJIaJa Ha mepBblif 3aBog — 80 py0. u co BTOporo ckiaga Ha BTopoi 3aBoa — 100
py6. Kak Hy>XHO cITaHUpOBaTh MEPEBO3KU, YTOOBI MX 00Ias CTOMMOCTb 3a OJHMH JeHb OblLTa
MUHHUMAaJIbHOW?

OC-2. KonutpoJbHasi padora

IIpumep 3ananus (Merox Monrte-Kap.Jio).

Metonom MonTe-Kapiio BBIYMCAUTD MII01Ia1b (DUTYPBI, ABISIOMIEHCS KOJIBLIOM C BHEITHEH
rparuneii x2 + y?> = 16 u BHyTpeHHeii rpaHumeii x° + y? = 4. [IpoBepbTe CBOM pe3yIbTaThl
MaTE€MaTU4eCKUM pacdyeTOM. BBIUHMCIUTENBHBI JKCIEPUMEHT IIPOBOAUTH B DJIEKTPOHHBIX
TabIuIax.

Metonom MonTe-Kapiio BBIYMCAUTD MII01Ia1b (PUTYPBI, ABISIOMIEHCS KOJIBLOM C BHEITHEH
rparuneii x2 + y? = 16 u BHyTpeHHeii rpaHumeii x° + y? = 4. [IpoBepbTe CBOM pe3yIbTaThl
MaTe€MaTU4eCKUM pPAcueTOM. DBBIYUCIUTENBHBIA OJKCIEPUMEHT IIPOBOAUTH €  IIOMOIIBIO
IIPOrpaMMbl Ha JIF0OOM SI3bIKE TPOrPaMMHUPOBAHUS.



OC-3. BoicTynjieHue ¢ 10KJIaA0M 10 MUKPOrpynnam

IIpuMepHBIii IepeYeHb TEM T0KJIA0B:

1. MonenupoBaHue Kak METO]l TO3HAHUS

2. OcHoBHbIE TPeOOBaHUS MOJIEIH

3. MatemaTnueckoe 1 UMUTAIMOHHOE MOJICIIUPOBAHHE

4. Knaccudukanus maremarnyeckux mozeneil. TeopeTuueckre u SMIUPUIECKUE MOACIH
5. CBoiicTBa MaTEMaTHYECKUX MOJEIIEN

6. CroxacTudeckue U JeTEPMUHUPOBAHHBIE MOJIENIN

7. Cratuyeckue U TUHAMHYECKHE MOJETU

8. CranuoHapHble U HECTALlMOHAPHBIE MOEIU

9. Oranbl MaTeMaTUYeCKOT0 MOJEIUpPOBaHUS (OMpeesieHne HCXOJHBIX MHOXECTB,
CTPYKTYpHasl ¥ MapaMeTpuyeckast UICHTU (UKL

10.  MogaenupoBaHue ¢ UCIIOIB30BAHUEM SI3BIKOB MPOTPAMMHUPOBAHUS

11.  YucnenHoe MOJEIHPOBAHUE

12. HNMutanmoHHOE MOIETMPOBaHUE

13.  Cratuctudeckoe MOJCIUPOBAHHE

14, Maremaruyeckoe, aITOPUTMUYECKOE U IPOrPAMMHOE OMHCAHUS MOJETU
15.  MogaenupoBanue merosoM MonTe-Kapio

16.  MogenupoBanue GU3MYECKUX SBJIECHUI M IIPOIIECCOB B cucTeme EXxcel
17.  MogaenupoBaHue JBUKEHUS Tejla, OPOLIEHHOIO IO/ YIJIOM K TOPU30HTY
18.  MogaenupoBaHue cay4yailHBIX MPOIECCOB

19.  MogenupoBaHue TBEPIBIX TEI

20.  ®uznyeckoe U AHATUTUYECKOE MOJICTUPOBAHUE

OC-4. UnpuBuayanbHoe 3a1aHue
[Ipumep 3amaHust (caMOCTOATENBHO pa3paboTaTh ©  peall30BaTh MOJEHh C
UCIOIBb30BaHueM Jr000ro I uiau TabaudHOro mporeccopa).
TeMmer:
e MoenupoBaHie TOHYIIETO B )KUIKOCTH TeJla
e MoenupoBaHus IBOIOIMOHHBIX TTPOIIECCOB
e MoenupoBaHue IBM>KEHUS YACTUL] B MATHUTHOM I10JI€
e MoaenupoBaHue T0XOJHOCTH MPEINPUATHUS

OC-5. Tecr
TCCT II0 OCHOBHBLIM IIOHATUAM JUCHUIIJIUMHBI, HpI/IMCpHBIf/i BapI/IaHT BOHpOCOB HpC}ICTaBHeH B

DOC.

ﬂﬂ}l CaAMOCHMOAMENbHOI NOO20MOBKU K 3AHAMUAM O 0ucuunﬂuuepel<omendyemc;1
Ucnoib3oeamas yueﬁuo-memoduttecxue mamepuaiiol:

1. IpiranoB A.B., T'ony6koB A.B. KommnbiorepHoe MoAeIpoBaHue: y4eOHO-METOINYECKHE
PEKOMEHIalluu JUIsl MaruCTPaHTOB HalpaBlieHUs: MoArotoBku «llemarorunueckoe oOpazoBaHue» /
A.B.Ipiranos, A.B. I'ony6koB. — YabsHosck: Yal'TIV, 2017.

5. IlpuMepHble OLCHOYHBbIC MaTepHAJIbl [Jsi TPOBEACHUS TEKYyWero KOHTPOJIsA
yCIeBaeMOCTH U MPOMeKYTOYHOM aTTecTaly 00y4alommuXxcs 1o JMcuuIJInHe

Opranmauuﬂ H IIPOBEACHUE aTTECTAIIMH CTYJICHTA
®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIICHHE O0ydYaromeMycs
KOMIUIEKCa TEOPETUYECKUX 3HAHUN, HO Ha BHIPAOOTKY KOMITETEHIMI — AMHAMUYECKOro Habopa



3HAHWW, YMEHHH, HABBIKOB M JINYHOCTHBIX Ka4ye€CTB, KOTOPBIC MO3BOJAT BBIIYCKHHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPYJa U YCIEIIHO MPO(EeCCHOHATBFHO PEeaTn30BbIBATHCS.

B npouecce oueHkH HeEOOXOAMMO HCHOJIB3YIOTCA Kak TPaJULMOHHBIE, TaK U
WHHOBAI[MOHHBIC THIBI, BUIBI U (QOpMBI KOHTPOJsS. [IpH 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBA COBEPLICHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOTO IIOAXOJAa, @ WHHOBALIMOHHBIC
CpelCcTBa aIalTUPOBAHBI I IOBCEMECTHOI'O IPUMEHEHHUS] B POCCUNCKON BY30BCKOM IPAKTUKE.

Leabr mpoBeneHHsl aTTeCTAMU — TIPOBEPKAa OCBOCHHUS OOPa30BATEIHHOW MPOTPAMMBI
JTUCIUILIMHBI-IPAKTUKyMa yepe3 cPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpome:xxyTouHasi aTTecTAlMS OCYILIECTBIISIETCA B KOHIIE CEMECTpa U 3aBEpILIACT U3YUCHHE
JUCIUIUIMHBI, TIOMOTaeT OLIEHUTh KPYITHbIE COBOKYITHOCTH 3HAaHUW M yMEHHH, (HopMUpOBaHUE
ONPEAEIEHHBIX KOMIIETEHIIAMN.

OLEHOYHBIMM CpPEICTBAMM TEKYIIErO OLICHUBAHUA SIBISIOTCA: JIOKJIAJ, TECThl IO
TEOPETUIECCKIM BOTIPOCAM JUCIUTLINHBI, 3alIUTa IPAKTHIECKUX PadOoT U T.11. KOHTpOIbh yeBOCHUS
MaTepuana BeAeTCS PEeryjsipHO B TEUEHHUE BCEr0 CeMeCcTpa Ha MPaKTUYECKUX (CEeMHUHAPCKUX,
71a00pPATOPHBIX ) 3aHATHUSX.

CPEJACTBA OLIEHUBAHMUS,
UCIIOJIb3yEMbIE JIJISl TKYIIETO OLICHUBAHHS
nokaszaressi OpMHUPOBAHUS KOMITCTCHIIUU

OueHo4HbIe CpeAcTBA s TeKylIei
aTTecTanuu
OC-1. CamocrosiTenpHas pabora
OC-2. KonTposabHas paboTa

Ne
/o

OO0pazoBaTeibHbBIE
PE3yJIbTAaThl AUCIUILIHHBI

OP-1. 3HaeT CTUIH AEIOBOIO OOIICHUS,
BepOanbHBIC U HEBEPOATBHBIC CPEACTBA
B3aUMOJICHCTBHSI C TAPTHEPAMH.

OP-2.

3Haer WH(POPMAITHOHHO-

OC-3. BelcTymiienne ¢ JOKJIQJOM IO
KOMMYHUKAITUOHHBIC TCXHOJIOTHMH IIPpH
MUKpOTPYIIIaM .
0C-4. 1 MOWCKE HEOOXOAMMOW WHPOpPMAIUK B
- YIHUBUAYaIBHOC 3a/1aHHC npotecce peLIeHus Pa3IUYHBIX
OC-S TCCT KOMMYHUKATUBHBIX 3aaa4 Ha

OueHouHbIE cpeCcTBa s
NMPOMEKYTOYHOM aTTeCTAllUN

rOCYy/IapCTBEHHOM W HMHOCTPaHHOM (-
BIX) SI3BIKAX.

3a4eT (3K3aMeH)
OC-6. 3auet B hopme ycTHOTO cobecemoBanus | OP-3. 3HaeT 0COOCHHOCTH CTHIMCTUKH
OQUIMATBHBIX W HEOPHUIHATBHBIX
NUCeM, COLIMOKYJIBTYPHBIC PA3JINYUA B
thopmate KOPPECIIOHAEHINH Ha

TOCYJJaPCTBEHHOM U WHOCTPAHHOM

Mamepuansi, ucnonv3yemole 011 MmeKyuie20 KOHMPONs yCneeaemocmu
ooyuarowuxca no OucyunIuHe
Martepuansl A OpraHu3aIiy TeKyIIei aTTeCTally MPeACTaBICHBI B 1.5 TPOrPaMMBI.

Mamepuanwi, ucnoivzyemoie 011 RPOMEHCYMOUHO20 KOHMPOJIA YCREeeaeMoCmu
odyuarowuxca no OucyunIune

IIpuMepHBIii NepedYeHb BONPOCOB K 3a4eTy

MoaenupoBaHHe Kak METOJ ITO3HAHUS

OcHoBHbIE TpeOOBaHUS MOJIETH

Knaccudukanus BUI0B MOASTUPOBAHUS CUCTEM

Knaccudukamnms matematudeckux mojeneit. TeopeTnyeckre u SMIUPHICCKHE MOIEITH
CBoiicTBa MaTeEMaTUYECKUX MOJIENIEH: MMOTHOTA, TOUHOCTh, aI€KBATHOCTh

CBolicTBa MareMaTHYECKUX MOJIENEH: IKOHOMUYHOCTh, POOACTHOCTh, MPOIYKTUBHOCTD,
HarJISIIHOCTh

oakrwdE



CroxacTuueckue u JeTEpPMUHUPOBAHHBIE MOJIEIIN
Cratuyeckue U JUHAMUYECKHE MOJAEIU
CrauvoHapHble U HECTALIMOHAPHBIE MOJENIH

10. IlpuHUMIBI  MOAETHPOBAHUSA:  MPHUHLMUIIBI
OCYLIECTBUMOCTH, MHO)KECTBEHHOCTH MOJIEIEH

11. DOrambl KOMIIBIOTEPHOTO MOJEIMPOBAHUS (MaTeMaTHYECKOE,
MIPOrpaMMHOE OMTUCAHUS MOJIEIIN)

12. Jluneitnple u HeMUHEHHBIC MoAenU. JInHeapu3anus Mojeneid. HempeprIBHBIC, TUCKPETHBIC
Y CMELIaHHbIE MOJIEIN

13. OcHoBHBIE paBHJIa IIOCTPOCHUSI MATEMaTHYECKIX MOJIEICH

14. VimuTanuoHHOE MOJICITHMPOBAHKE

15. Cratuctuueckoe MOACIMPOBAaHUE

16. Maremaruueckoe, aIrOpUTMUYECKOE U MTPOrPAMMHOE OMTUCAHUS MOJIENIN

17. MopnenupoBanue meronoM Monre-Kapio

18. MonenupoBanue GU3NYECKUX SABJICHUHN U MPOLIECCOB B TAOJIMUHBIX MTPOLIECCOpPaX

19. MopenupoBaHre NBHKECHHS Tella, OPOIIEHHOTO IO YTIOM K TOPU30HTY

20. MopenupoBaHue Clly4ailHbIX IPOIECCOB

21. MopenupoBaHHue TBEPABIX TEIl

© oo~

WH(GOPMAIIMOHHONH  JTOCTaTOYHOCTH,

AITOPUTMHUYCCKOC U

B KOHIC U3Yy4YCHUA JUCHUIIIIMHBI IOABOAATCA UTOI' pa6OTI>I CTYACHTOB Ha JICKIMOHHBIX 1
MMPAKTUYCCKUX 3AHATUAX IIYTEM CYMMUPOBAHUS 33pa60TaHHBIX 0aJII0B B TEUEHHE CcEMECTpa.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqaloumxca o JTUCHMIIJINHE

Dopmuposanue OALILHO-PEUMUHE080U OYeHKU pabombl 00YYAIOUUXCSL

[Tocewenue Pa6ora Ha
Ilocemenne
. MPAaKTUYECKUX MPAKTUYECKUX 3auer
JeKIANA .
3aHATHH 3aHATHUSIX
PazbannoBka mo 2x1=2 S5x1=5 229 64
3 BHJIaM paboT OayI0B 0aJI0B OayI0B Oayta

. 300

cemectp | CymmapHBIii 2 GanioB 7 6amnoB 236 6amioB

OaoB

MaKc. 0an max max Max max

Kpumepuu oyenusanus pabomuol obyuaiowecocs no umozam 3 cemecmpa

Omnenka bananl (3 3E)
«3a4YTEHO» 151-300
«HE 3aU4TECHOY 150 u meuee

6. MeToanueckue yKazaHus J1JIs1 00y4aloMXCcsl M0 OCBOCHHIO U CHMILIMHBI

YcenenrHoe u3ydeHue Kypca TpedyeT OoT oO0y4arolMXcs MOCEIIEHUS JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3aJlaHuM IpernojaBaTelisd,
03HAKOMJIEHHUS C OCHOBHOW U JOIIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKIHUM — OJHa U3 (OpM aKTUBHOM CaMOCTOSTENbHOI paboThl 00yyaroumxcs,
TpeOyrolasi HaBbIKOB U YMEHHSI KPaTKO, CXeMaTUYHO, ITOCIIEI0BATEIbHO U IOTHYHO (PUKCUPOBATh
OCHOBHbI€ TIOJIO’KEHUS, BBIBOJIbI, 00001IeHHs, (POpMYIHPOBKHU. B KOHIle IeKIMK TperoaaBaTeib
ocTaBisgeT Bpems (5 MHHYT) JUIsl TOTO, 4TOOBI OOydaromuecss MMeNld BO3MOXKHOCTh 3a1aTh
YTOUHSAIOIIME BOIPOCHI IO H3ydaeMoMy Marepuany. M3-3a HemocTaroyHoro KoiauuecTsa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YAAeTcs OCBETUTh B IIOJHOM OOBEME, MO03TOMY
IpernojaBareib, M0 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOIMPOCHI BHIHOCHT Ha CaMOCTOSITEIIHHYIO




paboTy CTYAEHTOB, PEKOMEHYsl Ty WM MHYIO JuTepaTypy. Kpome 3toro, ass jydIiero ocBOeHUs
Marepuala M CHCTeMaTH3alMyd 3HAHUM M0 AMCLUIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupath
MaTepuaibl JIEKIMHA 110 KOHCIIEKTaM U y4eOHbIM nocoOusim. B cirydyae Heo0X0IMMOCTH 00palaThest
K IIPENOJABATEINIO 32 KOHCYJIbTALUEH.

IToaroroBka K NpaKTHYE€CKUM 3aHATHAM.

IIpy 1mOArOTOBKE K NPAKTHYECKUM 3aHATUAM CTYACHT JIOJDKEH W3Y4YHUTh TEOPETUYECKHUU
Marepuall 1o TeMe 3aHATUs (UCIIOJIb30BaTh KOHCHEKT JIEKLMH, U3yYUTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTbCS C JOMOJHUTEIBHON JIUTEPaTypOH, IPU HEOOXOJUMOCTH JONOIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOLIME 3allUCH W3 JIMUTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpyaHeHui,
BO3HUKAIOIIUX TP OCBOCHUHM TEOPETUUECKOIO MaTepuala, CTYIEHTy CllelyeT oOpalarbcs 3a
KOHCyJbTallMell K mpernogaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO IPOJyMaThb
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTH4ecKOro 3aHATHA IPENoJaBaTellb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIallaeT
IUIAH TPOBEACHUS 3aHATH, BBIIACT 3aJaHus. B TedeHHe OTBEICHHOIO BPEMEHHM Ha BBIIIOJIHEHHE
pPabOTHI CTYAEHT MOXKET 0OpaTUTHCS K MPENoJaBaTelio 3a KOHCYIbTalMel WM pazbscHeHusIMU. B
KOHIIE 3aHSTHS IPOBOJUTCS IIPUEM BBITIOJTHEHHBIX 3aJaHNi, COOeCeJOBaHHE CO CTYICHTOM.

Pe3ynbTaThl BBINOTHEHUS TPAKTHUECKUX 3[JaHUI OLIEHUBAIOTCS B Oaijiax, B COOTBETCTBHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Inanbl npakTHYecKux 3aHATHH (3 cemecTp)

Ipakxmuueckoe 3anamue Nel. MoaequpoBaHie KaKk MeTO/ MO3HAHMS.
1. Ilonsarue «mozaensby». HatypHble 1 abcTpakTHBIE MOJIEIH.

2. BI/IZ[I)I MOACIINPOBAHUA B CCTCCTBCHHBIX U TCXHUYCCKUX HAayKax.

3. Komnbrorepnast Moiens. AGCTpakTHbIE MOJICIH U UX KJIacCU(UKALIUS.
3. BepbanbHbIie MO1EITH.

Ipakxmuueckoe 3anamue Ne2. UH(popMannoHHbIe MOJE/IH.

1. Undpopmanmonnsie Moaenu. OOBEKTHI U UX CBSI3U.

2. OCHOBHBIE CTPYKTYpbl B MH(POPMALMOHHOM MoJenupoBaHuu. [Ipumepsl HHPOPMALIMOHHBIX
MOJIETIEH.

Ipakxmuueckoe 3anamue Ne3. MatemaTudeckue Mo/eJiu.

1. ITonsTue «MaTeMaTu4eckas MOJEIbY.

2. ImuTanoHHOe MoIeTupoBanre. Mojelii JMHAMHYECKUX CHCTEM.

3. HCTpyMeHTaIbHBIE IPOIPAMMHBIE CPEJICTBA JIsl MOJIETIMPOBAHUS TUHAMHUYECKUX CHCTEM.
4. Monens nomnymisiuu. ['eomeTpruieckoe MOJETMPOBAHNE U KOMITbIOTEpHAs Tpaduka.

5. Paznnunble moaxo/1bl K KJaccu(UKaUi MaTeMaTUYECKUX MOJEIIEH.

IIpaxmuueckoe 3ansamue No4. TexHOJIOTHs KOMIIBIOTEPHOI0 MOJCJIMPOBAHNS U €€ ITANbI

1. Onpenenenue ueneil MOAEIUPOBAHUS: ONPEAETIEHUE CTYKTYpPbl, CBOMCTB, 3aKOHOB Pa3BUTUS U
B3aUMO/ICHCTBUS UCCIIEAYEMOT0 00BEKTa C OKPYKAIOIIUM MUPOM (TOHUMAaHUE).

2. OrmpeneneHre ONTHUMAJIbHBIX CHOCOOOB yHpaBieHUS OOBEKTOM MPH 33JaHHBIX LEISIX U
KpUTEPUSX.

3. IlporHo3upoBaHue MOCIEACTBUI peaTn3aluy 33aJJaHHBIX CIOCO00B M (pOpM BO3ACHCTBUSA Ha
OOBEKT.

4. @opmupoBaHuEe BepOATbHOW MOAETH OOBEKTa C TIOMOIIBIO BBIJCICHUS OCHOBHBIX
XapaKTePUCTHK U BO3ACUCTBHUI Ha OOBEKT.

5. Tlepexomx ot BepOanbHOW (HOPMYJIUPOBKA K MaTeMaTHYeCKOoW Mozenu. Bribop metona
UCCIJIEJOBAHMS.

6. Pa3paboTka anroput™ma u oTiiagka nporpammsl it OBM. UncineHHBIN SKCIIEPUMEHT, aHaJIi3
pe3yJbTaToB, BepH(pUKaLKs U SKCIUTyaTallys MOJIEIH.


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

Ilpakmuueckoe 3anamue Ne5. Moaesin CTOXaCTHYECKUX CHCTEM.

1. MeTtoa cTaTUCTHUECKUX HCTIBITAHHH.

2. MonienupoBaH#ue MOC/IeI0BaTeILHOCTEH HE3aBUCUMBIX U 3aBUCUMBIX CITy9allHbIX UCTIBITAHUH.
3. OOuii anropuT™M MOJICTUPOBAHUS JUCKPETHOM CITyYaliHON BEJTMYUHBI.

4. MoienupoBaHUE CHCTEM MacCCOBOTO 0OCTYKUBaHUSI.

5. [lepexon neTepMUHUPOBAHHBIX CUCTEM K XaOTHYECKOMY MOBEICHHUIO.

7. TlepeyeHb OCHOBHOI M JONMOJHHUTEIbHOH y4eOHOW JuTepaTtypbl, IHTEepHET-pecypcoB,
He00XO0AMMBIX /ISl OCBOCHHS THCIUIIHHBI.
OcHoBHas1 JiUTEpaTypa

1. I'opnua, B.A. Marematuka, KOMIIBIOTEp, IPOTHO3 TOrOAbl U JpPyTHe CLEHapuu
MaTeMaTtnuyeckon (pu3uku : yueoHoe rnmocoodue / B.A. I'opaun. - Mocksa : ®uzmatiur, 2010. - 734
c. - ISBN  978-5-9221-1130-0 7 To xe  [Dmekrponnbii  pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=76682
2. I'ybuna, T.H. VYueOHo-merommueckoe mnocobue mo mgucnuiuimHe «KommbroTepHoe
MoienrpoBanue» : yuebnoe nocodbue / T.H. I'ybuna, .H. TapoBa ; MunuctepcTBo 06pazoBanus
Poccniickoit ®enepanuu, Enenkuil rocyrapctBeHHb yHuBepceuteT uM. M. A. bynuna. - Enen :
EI'Y um. U.A. bynuna, 2004. - 155 c. - bubnuorp. B kH.; To xe [DnekTpoHHBINA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=272142
3. KommerorepHoe mopenupoBanue. JlabopaTopHblii mpakTHKyMm : ydeOHoe mocobue /
T.1O. Tepexos, U.H. Taposa, E.A. Cy3nanbsckas, O.H. Macuna ; MunuctepcTBo 00pa3oBaHus U
Hayku P®, ODenepanbHoe areHTcTBO 10 oOpa3oBanuto P®, Eneuxuit rocymapcTBeHHBIN
yHuBepcureT uMeHu M. A. Bynuna. - Enen : Enenxuii rocynapcTBeHHblN yHUBEpCUTET UM. U. A.
bynuna, 2007. - 207 c. - bubnuorp. B kH. - ISBN 5-89144-777-0; To xe [ DneKTpOHHBII pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=272333

JonosHUTeIbLHAS JUTEPaTypa
1. banaun K.B. MaremaTtnueckoe nporpammupoBanue: Yue6Huk / banaun K.B., Bpeisranos
H.A., PykocyeB A.B., - 2-e uzn. - M.:JlamkoB u K, 2018. - 218 c. [Qnexkrponnsiit pecypc]. - URL:
http://znanium.com/catalog/product/415097
2. Omnoxkotit, JI. C. KoMIibloTepHbIE TEXHOJIIOTHH B HayKe U 0Opa3zoBaHuH : yueOHoe mocodue / JI. C.
Onokoit, B. M. Tutos. - Mocksa : ®DOPYM : UHOPA-M, 2019. - 224 c. - (Beicmee oOpa3osanue). - ISBN
978-5-8199-0469-5. - Tekcr : anexrponnsrii. - URL: https://znanium.com/catalog/product/1002715
3. HNuTepHer-pecypcesnl
- https://www.intuit.ru — HaroHanbHbIi OTKPBITHI YHUBEPCUTET
- https://MmunoOpHayku.pd — MunucrepcTBo oOpa3oBanus 1 Hayku Poccuiickoil @enepanun
- https://ru.coursera.org/ — IIpoekT B chepe MaccoOBOro OHIIAH-00pa30BaHHS



http://biblioclub.ru/index.php?page=book&id=76682
http://biblioclub.ru/index.php?page=book_red&id=272142
http://biblioclub.ru/index.php?page=book_red&id=272333
https://znanium.com/catalog/product/1002715

Jlucr cornacosanmst paboueii nporpaMmel
yueOHOM AMCUHMIUTHHE] (TPAKTHKH)

Hanpasaenne noaroroexu: 44.04.01 Ieaarornueckoe obpasopanue
IMpoduas: Komnuiorepuoe mogeanposanue n au3aiin undopmaunonnoi
obpazoBaTebHON cpeb!

PaGouas nporpamma Komnsioreproe moaesnposanne B 06pazoBannyn
Cocrasurenn: A.B. Hpiranos, A.H. Kysunnosa, A.B. lNoayokos —
Yassnosek: Yal'lly, 2023.

IMporpamma cocramieHa ¢ y4yeroMm (pellepajibHOINO rocy/apeTBEHHOIO
o0pasoBaTeJIbHOro  CTaHjapra  BhiCIIEro O0OpasoBaHMs 10 HANPABIEHHUIO
MOANOTOBKH 44.04.01 TIleparormyeckoe oOpa3oBanue, YTBEPHKAEHHOIO
MunucrepcrsoM obpasosanus W Haykd  Poccuiickoit @epepaumu, u B
COOTBETCTBHH C y4eOHBIM [UIRHOM.

Cocrasurern 7% }i%f L/'jzj A B. Ilpiranos, A.-H. KysumsHosa,

A=y

A.B. I'onybkos

PaBouas nporpamma y4ueOHOH AHCUHMIUIHHB! (IPaKTHKH) oxo0peHa Ha 3ace/laHHH
kadeaps! Boicuei Mmaremaruxy «23» mas 2023 r., nporokon Ne 10.

3aseayiommit kKadeapoi

Y/ W.B. Cronsiposa £30523
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Paboyas nporpaacifaa / yuebHOH JHCUMIIMHBEL (MPaKTHKH) COMJIACOBaHA C
tubnuorexoi
Corpynauk Oubnm
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[porpamma pacemoTpena 1 onobpena Ha 3aceflandH yueHoro copera daxkynbrera
(U3HKO-MATeMaTHYeCKOr0 M TEeXHOJOrH4eckoro obpazosanusa «26» mas 2023r.,
npotokona Ne 5.
[Mpeacenarens y4eHoro cosera (akynbrera (UIHKO-MATEMATHYECKOrO H
TEXHOJIOrH4ecKoro obpazosanus
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