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MecTo IMCIUIUIAHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucuumnuna «KomnploTepHOEe  MOJENHMpPOBaHME B OOpa3oBaHMU» OTHOCHUTCA K
JUCLHUIUTMHAM 4acTd, (opMUpyeMOl ydacTHUKaMH 0Opa30BaTeNbHBIX OTHOIIeHWH, bioka 1.
Huctumunel (Moxynu) moxynst «[IpuknanHoe MaremMaTH4ecKOe MOJEIMPOBAHHE» y4eOHOro
IUIaHA OCHOBHOW NpoQecCHOHaNbHON 00pa3oBaTeIbHOM MPOTpaMMbl BBICIIETO OOpa30BaHUS —
MpOrpaMMbl  MarucTparypsl Mo HampaieHuto mnoarotoBku 44.04.01 Ilemarormyeckoe
oOpa3oBaHmWe, HampaBlIeHHOCTh (Tipoduiab) oOpa3oBarenbHOW mMporpammbl «KommbloTepHOE
MOJICJIMPOBAaHUE W Ju3allH HMH()OPMALMOHHOW 00pa30BaTENbHOM Cpebl», 3a04HON (HOPMBI
00y4eHusl.

JucuunimHa onupaeTcss Ha pe3ylbTaThl oOyudeHus, cOpMHpPOBaHHBIE B paMKax Kypca
OakanmaBpuaTa CIEAYIOMIMX JUCHUIUIMH: KOMIBIOTepHas rpaduka ¥ aHUMAIHsl, KOMIIBIOTEPHOE
MOJICJINPOBAHUE, KOMITBIOTEPHBIE CETH, UHTEPHET U MYJIbTUMEANA TEXHOJIOTUU.

Pe3ynbrarhl M3ydeHUs: TUCUUILIMHBI SBISIOTCS OCHOBOM JUUISI M3YYEHUS JUCHUIUIUH IS
poecCHOHANBHOM NeSTENIbHOCTH U MTPOXOXKACHHS TOCYIapCTBEHHOW HTOTOBOM aTTECTALIUU.

1. Ilepevyenp MIaAHMPYeEMBbIX pe3yJbTATOB 00y4eHHs (00pa3oBaTe/bLHBIX Pe3yJIbTATOB) MO
AUCIHHUIJIMHE

Heabio ocBoeHus AUCHUILIMHBI «KOMIBIOTEpHOE MOJEIUPOBaHHE B 0OOpPa30BAHUN
SABJISIETCA 3HAKOMCTBO 6YILYHII/IX ImeaaroroB ¢ OCHOBHBIMHU IOHATHUAMHU MATEMATHYCCKOI'O U
KOMIIBIOTEPHOTO  MOJICJIMPOBAHMSI, OBNAJCHHE HAaBBIKAMH CAMOCTOSITEIFHOTO  PELICHUs
HCCJIEIOBATEIbCKUX 3ajau.

3agavell OCBOEHUS TUCIHIUIMHBI SIBIseTCS (HOPMUPOBAHHME MPEICTABICHUNH O THUIAX
MOI[GJIefI, O BHUIax MOACIUPOBAHHA B CCTCCTBCHHBIX M TCXHHYCCKHX HaAyKax. Ot CTYyACHTOB
TpeOyeTcss He TOJIbKO 3HAHHME ONpPENCIICHUN TeX WIJIM WHBIX THIOB MOJENed, HO U yMEHHe
MIPUBOJIUTH COOTBETCTBYIOIIUE MPUMEPHI M3 Pa3HBIX 00JIaCTe HAyYHBIX UccleaoBanuid. CTyIeHT
JOJIKEH YMETh (POPMYIUPOBATh MATEMATUUYECKYIO MOJIENb, CTABUTh YUCICHHBINA IKCIIEPUMEHT.

B pesynbraTe OCBOEHMS MPOrpaMMbl OOYYAIOUIUIICS OJIKEH OBJAAETh CIEIYIOIIMMU
pe3ynbTaTaMu 00y4deHus (B TabIuIle MPeICTaBIeHO COOTHECEHHE 00pa30BaTEeNbHBIX PE3yIbTaTOB
06y‘~ICHI/I$[ M0 JUCHUIIIIMHE C UHAUKATOpaMU NOCTHKCHUSA KOMHCTGHHHﬁ)Z

Komnerenuus u OG6pa3zoBaTeabHbIe Pe3yIbTaThl TUCIUTLTAHBI
WHIUKATOPHI €€ (aTamnsl GopMUpPOBAHUS AUCHIUTIINHBI)
AOCTHACHHIA B 3HaeT Ywmeer Bnaneer
JUCLUIUIMHE

YK-4. Crniocoben
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NVYK 4.1. Beibupaer Ha | OP-1. ctunu menmoBoro

roCyJapCTBEHHOM u | oOuieHusi, BepOanbHbIC

MHOCTPaHHOM (-pIx) | ® HeBepOaJIbHbIE

SI3BIKAX cpezncTsa

KOMMYHHKAaTHBHO B3aMMOJEHCTBUS c

pHUeMIIeMbIe CTWJIM | HapTHEPaMHU.

JIETIOBOTO oOIIeHus,




BepOaIbHBIE u
HeBepOaTbHBIC CPEICTBA
B3aUMOJICHCTBUS c
MapTHEPaMH.

OP-2.
nH(pOpPMAITHOHHO-
KOMMYHHKAIIMOHHBIS
TEXHOJIOTHU npu
MOWICKE  HEOOXOaUMON
nHpopMaIun B
mporecce penieHus
Pa3ITUYHBIX
KOMMYHHKaTHBHBIX
3a1a4 Ha
roCy/1apCTBEHHOM u
HWHOCTPAHHOM (-BIX)
SI3BIKAX.

OP-3. 0COOEHHOCTH
CTHIIUCTUKU

o UIHATBHBIX u
HEOPUIHATBHBIX
IceM,
COILIMOKYJIbTYPHBIC
pasnmuums B (opmare
KOPPECIIOHJICHIIMK ~ Ha
rOCyJapCTBEHHOM u
WHOCTPAHHOM

2. O6beM QUCUUILIMHBI B 324€THBIX €IMHHIAX ¢ YKAa3aHHEM KOJIUYeCTBA aKaJeMUYeCKUX
4YacoB, Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa®oTy o0y4aloluxcs ¢ npemnojasarelieM (o BUIaM
yueOHBIX 3aHAAITHI) H HA CAMOCTOSITEJILHYIO Pad0Ty 00y4aromMXcs

VYueOHbIE 3aHATHS
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3. CoaepkaHue QMCOMILVIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM (pa3jgesaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

3.1. Ykazanue mem (pazoenog) u omeedeHH020 HA HUX KOAUYECMEA AKAOEMUYECKUX YACO8 U
6U0086 YUeOHbIX 3aHAMUIL

HanmenoBaHue pasaciia 1 TeM

KonunuectBo yacoB no ¢popmam opranuszariu
o0OydeHus
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3 cemecTp
MopenupoBaHHe. 3agaun, BH/IBI, 1 2 30
KJIaccru(UKAIHS MOJIETICH.
KommbrorepHas peanuzaius Moaenen 1 4 - 30
1O 1 KOMIBIOTEPHOIO MOJEITMPOBAHMS 2 4 - 34
HUTOI'O: 4 10 - 94

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OucCUuniuHbl
Kpatkoe conep:xkanue kypca (3 cemectp)

1. MOJIEJTUPOBAHMUE. 3AJIAUM, BUJIbI, KJIACCUPUKALMST MOJIEJIE.

OcHoBHBIE TpeOOBaHUS MOJEIH, MOJCIMPOBAHME KaK METOJ MO3HaHUsA. Maremaruueckoe u
HMHUTAIIUOHHOC MOJCIHNPOBAHUC. CBoiicTBa MaTeMaTUYECKUX MOI[GJ'IGﬁI II0JIHOTA, TOYHOCTBH,
aICKBAaTHOCTh, DKOHOMUYHOCTS, pO6aCTHOCTB, MPOAYKTUBHOCTDL, HAITIAAHOCTD. CTOX&CTI/I‘ICCKI/IG
H ACTCPMUHHUPOBAHHBIC, CTATHYCCKHC WM AWMHAMHUYCCKHC, CTAOIUMOHAPHBLIC WM HCECTAIMOHAPHLIC
MOACIIN.

I/IHTeDaKTHBHaH d)ODMaZ TpynioBasg JTUCKYCCUA

2. KOMITBIOTEPHASI PEAJIU3ALIMS MOJIEJIEM

MogenupoBaHue € HCMOIB30BAHHEM PA3IMUYHBIX TEXHOJIOTHH, S3BIKOB MPOTPAMMHUPOBAHUS.
UuclieHHOe, WMHTALMOHHOE, CTAaTUCTUYECKOE MOJACIUPOBAHUE. OTamlbl KOMIBIOTEPHOIO
MOJICIUPOBAHUS (MAaTEeMAaTHYECKOE, AJTOPUTMHUUECKOEC M TPOrPAMMHOE OMHUCAHUS MOJIENH),
Meton MonTe-Kapo,

WurtepaktuBHas hopma: paboTa B MUKpOTpYIIIax

3. 1O JJI1 KOMITBIOTEPHOI'O MOJEJIMPOBAHUA

MopenupoBanue Qu3nyecKuxX sBieHUi B cucteme EXxcel, MoaenupoBaHnue IBWKCHHS Tela,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY, MOJIETUPOBAHUE CIIYYalHBIX IPOIECCOB, MOAEIUPOBAHNE
TBEP/BIX TEJ.

WutepaktuBHas hopma: paboTa B MUKpOTpYIIax

4. TlepeueHb YyueOHO-METOAMYECKOr0 oOecmeyeHHUsl Ui CAMOCTOSITEJLHON PadoThI
o0y4arommxcst N0 JMCHHUILIMHE

CamocTosTenbHas paboTa CTYACHTOB SBJSETCSI 0c000i1 Gpopmoii opraHu3ai y4eOGHOro
npoliecca, TMpPEICTaBIsAIoMmAs CoOOM  IUIAHMPYEMYO, I[O3HABaTeNIbHO, OPraHU3alMOHHO |
MCTOANYCCKHU HaIpaBIIEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIAEMYyIO 0e3 MpsAMOM  IOMOIINM  IpernojaBaTels.
CamocTtosTenbHasi paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4acThio y4yeOHOM paboThl M HMeEeT
LENIBI0 3aKpeIyIeHne U YriyOJeHue MOJydyeHHbIX 3HAHMHA M HaBBIKOB, ITOMCK U MPHOOpEeTeHue
HOBBIX 3H3HI/II>1, a TaKXXE€ BBIIIOJIHEHHEC yqe6HBIX 3a)IaHI/II>'I, MMOATOTOBKY K NPEACTOAIINM 3aHATHAM
U 9k3aMeHy. OHa IpelycMaTpUBaeT, Kak MpaBuilo, pa3paboTKy pedepaToB, HaMKUCAHHUE TOKIA/I0B,
BBITIOJTHCHHUE TBOPUYCCKUX, MHAWBHUAYAJIbHBIX BallaHI/Iﬁ B COOTBETCTBUHU C y‘Ie6HOI71 HpOFpaMMOﬁ
(TeMaTUYeCKUM IUIAHOM M3y4YeHMs AMCUUIUIMHBI). Tema A TaKoro BBICTYIUICHHUS MOXKET OBITh
IpeIoKeHa MpernoaaBaTesieM Wik nu30paHa caMUM CTYJIEHTOM, HO MaTe€puall BBICTYIIJICHUS HE



NOJDKEH — AyOnmupoBaTh — JIGKUMOHHBIM — Martepuan. PedepartuBHBI — MaTepuanm — CIyXHT
JIOTIOJIHUTENBHON HH(poOpManuel [uid paboThl Ha NpaKTHYECKUX 3aHATUAX. OCHOBHas Lenb
JAHHOTO BUJA PabOTBhl COCTOUT B OOYYEHUU CTYJIEHTOB METOJAM CaMOCTOSTEIBHOW pabOThI C
y4eOHbIM MaTepuasoM. IS HOJHOTHI YCBOGHHS TEM, BBIHECEHHBIX B IIPAKTUUECKHUE 3aHATHS,
Tpebyercst pabora C IepBOMCTOYHHMKAMHU. Kypc mpemycMaTpuBaeT caMOCTOSTENBHYIO paboTy
CTYAEHTOB CO CleHUaIbHOW JuTeparypoid. CieyeT OTMETUTh, YTO CaMOCTOsATENbHAs paboTa
CTYJEHTOB pe3yJbTaTUBHA JIUIIb TOTJA, KOIJIa OHA BBIOIHIETCS CUCTEMAaTUYECKH, IUTAHOMEPHO
U LI€JICHAIIPABIICHHO.
3amaHus  JUIL  CaMOCTOSITENBHON  pabOThl  MPEAyCMATPUBAIOT  HMCIIOJIb30BAaHHE
HEOOXOJUMBIX TEPMHHOB W MOHATUH 1o mpobiremaruke Kypca. OHM HaleIMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oubimorpaduyeckoro
MaTepHaja U JEKTPOHHBIX UCTOYHUKOB HH(GOPMALUU, WUTIOCTPATUBHBIX MaTEepUaoB. 3alaHus
[0 CaMOCTOSITEJIbHOH paboTe JaroTcs IO TeMaM, KOTOpble TPeOYyIOT IOTOIHUTETEHON
MPOPabOTKHU.
OO0mmii 00BeM CaMOCTOSATENBHOW pPAabOTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATENIbHYIO pabOTy CTYAECHTOB B TEUEHUE CEMECTpa.
AynutopHas caMOCTOsITeNbHAsI pab0oTa OCYILECTBISAETCS B (pOPME BBIMOITHEHUS TECTOBBIX
3aJlaHui, Keilc-3aJa4, NHCbMEHHBIX IPOBEPOYHBIX paboT MO JUCHMILIMHE. AyAMTOpHas
camocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KEWC-3a7ad IO pasjeam
JUCLUTUIMHBL.
BueayauropHasi camocTosiTenbHast paboTa OCYyILECTBISAETCS B popmax:
— TOATOTOBKH K YCTHBIM JIOKJIalaM (MUHU-BBICTYIUICHUSM);
— TIIOArOTOBKA K 3amuTe pedepara;
— TOArOTOBKA K I'PYNIIOBOMY O0CYKJIEHHUIO [0 TEMaM;
— TOJArOTOBKAa CTEHJIOBBIX JIOKJIAJ0B U IIOCTEPOB;
— pa3paboTKa MPOSKTOB.

OC-1. CamocTosiTe1bHasi padoTa

Pemenue 3a1a4 METOAOM KOMIIBIOTEPHOI'O MOJIETTUPOBAHUS

IIpumepsI 3axau:

OntuMuzanmonHoe MozaenupoBanue. dupma BBITYCKAaeT MPOTYJIOYHBIE U CHOPTHBHBIC
Besocuneabl. ExxeMecsuHo cOOpouHbIif 11ex criocobeHn codpath He 6os1ee 600 MporyaoyHbIX U HE
6onee 300 cnopTUBHBIX BenocurenoB. KauecTBo Kax1oro BeJocHUIle/la NMPOBEPsieTCs Ha JIBYX
crernax A u B. Kaxnpiii nporynounstii Benocunen nposepsiercs 0,3 4. Ha ctene A u 0,1 y — Ha
crenze B, a kaxaplil cnopTuBHBIA Benocunes nposepsercs 0,4 4 Ha crenae A u 0,3 4 — Ha cTeHzIe
B. Tlo TexHODOrM4YECKUM NpUYMHAM CTEHJ A He MOXKeT paboTaTh O6osee 240 4 B Mecsll, a CTeH]
B — 6Gonee 120 u B mecsiu. Peanuzanus kax10ro nporyjao4HOro BeJOCUIela MPUHOCUT pUpMe
noxon B 50 py6., a kaxaoro cnopTuBHOTO — 90 py0. CKOJBKO TPOTYJIOYHBIX M CKOJIBKO
CHIOPTHUBHBIX BEJIOCHIIEIOB JIOJDKHA €XKEMECAYHO BBITyCKaTh (upMma, 4ToOBl ee MpUObLIL OblIa
HauOoJIbIIeH?

B ropojne umeroTces Ba ckiiaga MyKd U JiBa xjiebo3aBoja. ExxeTHEBHO ¢ mepBOro ckiaja
BbIBO3UTCS 50 T MykH, co Broporo — 70 T. DTa MyKa JOCTaBiIsIeTcs Ha XJIe003aBO/Ibl, TPUUEM
nepsbii nony4daet 40 1, BTopoit — 80 1. JlomycTuM, 4TO niepeBo3Ka 0IHOM TOHHBI MYKH C TIEPBOTO
CKJIaJia Ha MepBbId 3aBoj cocTaBisieT 120 py0., ¢ mepBoro ckiaaa Ha BTopou 3aBog — 160 pyo.,
CO BTOPOTO CKJIaJia Ha nepBblit 3aBog — 80 pyO. U co BToporo ckiajga Ha Bropoi 3aBox — 100
py0. Kak Hy)XHO CIIaHUpOBATh MEPEBO3KH, YTOOBI MX OOIIas CTOMMOCTH 3a OJIMH JICHb OblLia
MUHHUMAaJIbHOU?



OC-2. KontpouabHasi padoTa

IIpumep 3anannsa (Meron Monre-Kapao).

Metonom MoHTe-Kapiio BEIYUCIUTD MIIOMIAAb GUTYPBI, SBISIONIEHCS KOJIBIIOM C BHEITHEH
rpanuneii x? + y?> = 16 u BHyTpeHHeii rpanuneii x* + y? = 4. [IpoBepbTe CBOU pe3yIbTaThl
MaTEeMaTHYECKHUM pacyeTOM. BBIYMCIUTEIBHBI SKCIEPUMEHT IPOBOJUTH B 3JIEKTPOHHBIX
TabIHUIax.

Metonom MonTe-Kapiio BEIYHCIUTD MII011a 1k (PUTYPHI, SBISIOMIEHCS KOJIBLIOM C BHEITHEH
rpanuuei x> + y?> = 16 u BHyTpeHHeil rpaHuneii x> + y> = 4. IIpoBepbTe CBOH Pe3y/IbTaThl
MaTEMaTUYECKUM pacueToM. BbIYMCIUTENbHBI 3KCHEPUMEHT IPOBOAUTH C  IOMOIIBIO
IPOrpaMMbI Ha JTIF0OOM SI3bIKE TPOrPAMMHUPOBAHUS.

OC-3. BoicTyniieHHe € 10KJIA0M 110 MUKPOTpynnam

IIpuMepHBIii TIepedeHb TEM T0KJIA0B:

1. MogenupoBaHue Kak METOJ TO3HAHUS

2. OcHoBHbIE TPeOOBaHUS MOJIEIH

3. MaremaTHuecKkoe ¥ UMMUTAILIMOHHOE MOJAEIMPOBaHHE

4. Knaccudukanus maremaTnueckux mozeneil. TeopeTndueckre 1 SMIUPUIECKAE MOICIH
S. CBoiicTBa MaTeMaTHUECKUX MoJIesIei

6. CroxacTudeckue U JeTEPMUHUPOBAHHBIE MOJIENIN

7. CraTuueckue U AUHAMHYECKUE MOJAEIH

8. CranuoHapHble U HECTAllMOHAPHbIE MOJEIU

9. Otanbl MaTeMaTHYECKOro MOJAEIMPOBaHUs (ONpeNesIeHne HUCXOIHBIX MHOXECTB,
CTPYKTYpHas ¥ apaMeTpudecKas UACHTUUKAIIHS)

10.  MonenupoBaHue ¢ UCIIOJIB30BAHUEM S3bIKOB IPOrPaMMHUPOBAHUS

11. HucneHHOe MOJIETUPOBAHHUE

12. HmuTanmioHHOE MOJETUPOBAaHUE

13.  Cratuctudeckoe MOJICIIUPOBAHHE

14.  MaremaTnueckoe, aITOPUTMHUYECKOE U TPOrpaMMHOE OITUCAHUS MOJIENTU
15.  MogaenupoBanue MeroroM MonTe-Kapio

16.  MopenupoBanue GpuU3NUECKUX SBICHUI U TPOIIECCOB B cucTeme Excel
17.  MopaenupoBaHue IBUXKEHUS Tea, OPOLIEHHOIO MO YIJIOM K TOPU30HTY
18.  MojenupoBaHue cirydaifHbIX POLECCOB

19.  MopgenupoBaHue TBEPIBIX T

20.  duznyeckoe M aHATUTUYECKOE MOJICIIMPOBAHUE

OC-4. UnpuBuayaabHoe 3aaHue
[Ipumep 3amanust (camMoOCTOSTETLHO pa3paboTaTh U peadnu3oBaTb MOJENb C
UCnob30BaHueM Jroooro Al uiu TabauuHOrO TIpoIieccopa).
TeMmer:
e MoenupoBaHue TOHYIIETO B )KUIKOCTH TeJla
e MoenupoBaHus IBOJIIOIMOHHBIX ITPOLIECCOB
e MoenupoBaHue IBM>KEHUS YaCTUL] B MATHUTHOM I10JI€
e MoaenupoBaHue T0XOJHOCTH MPEATPUATHUS

ﬂﬂ}l CaMoCmosAmesIbHoll NO020MOBKU K 3AHAMUAM RO OucuunﬂunepekomeHOyemCﬂ
Ucnoib3oeambs yueﬁno-memoduuecxue mamepuaiiobl:



1. [pranoB A.B., 'ony6koB A.B. KommnbiorepHoe MoAenupoBaHue: yaeOHO-METOINYECKHE
PEKOMEHIallMy AJIs1 MaruCTPaHTOB HampasieHus noarotoBku «llemarornueckoe odbpaszoBanue» /
A.B.Ipiranos, A.B. I'onyokoB. — Yubsaosck: Yal'TIV, 2017.

5. IlpumepHble OLEHOYHBbIE MAaTepUAJbl Ui TPOBEeJeHUS] TeKYUIero KOHTPOJs
ycleBaeMOCTH H MIPOMEKYTOYHOM aTTecTalliy 00y4alomuXxcs Mo JMCHHIJINHe

Opranusanus ¥ NpoBeieHUE aTTeCTAlMH CTYAEHTA

®I'OC BO B coorBercTBUM € HpuHLMIAMH bBonoHCKOro mpouecca OpUEHTHPOBAHbI
IPEUMYILIECTBEHHO HE Ha COOO0IIEHUE 00yJaroieMycsl KOMIUIEKCAa TEOPETUYECKUX 3HAHUHM, HO Ha
BBIpabOTKY y OakaaBpa KOMIETEHIM — TMHAMUYECKOro Habopa 3HaHWM, YMEHUH, HABBIKOB U
JMYHOCTHBIX KAa4eCTB, KOTOPBIE ITO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBhIHKE
TPyZAa ¥ YCHENHO NpOopeCCHOHATIBLHO PEaTn30BbIBATHCS.

B npouecce ounenku 06akanaBpoB HEOOXOAUMO UCHONB3YIOTCS KaK TPaJULMOHHbIE, TaK U
WHHOBAIIMOHHBIC THIBI, BUIBI U (QOPMBI KOHTPOJs. [Ipy 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHbIE
CpezcTBa alalTUPOBAHBI I IOBCEMECTHOI'O IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHHs OOPa30BaTELHOW HPOTpPaMMBI
JVCIUATUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTOo4YHAsI ATTECTANMA OCYLIECTBIIAECTCSA B KOHIIE CEMECTPA U 3aBEPIIAET U3yUECHUE
JVICIATUTMHBL, TIOMOTAET OLIEHUTHh KPYIHBIE COBOKYIMHOCTH 3HAaHUM M yMEHUH, (HhopMUpOBaHHE
OIPECICHHBIX KOMIIETCHIIUH.

OLEeHOYHBIMU CPEICTBAMU TEKYILIEro OLICHUBAHUS SBISIFOTCS: JOKJIAA, TECThl 11O
TEOPETUYECKUM BOIIPOCAM JUCLUITIIMHBI, 3aIUTa IPAKTUYECKUX paboT u T.11. KOHTposIb ycBOCHUs
MaTepuaia BEAETCS PEryjsipHO B TEUEHUE BCErO0 CEMECTpa Ha IMPAKTHYECKUX (CEMHHApPCKHX,
71a00pPaTOPHBIX ) 3aHATHUSX.

CPEJACTBA OIIEHUBAHMNA,
Ne OO6pasoBarenbHbIe
WCTIOJIb3yeMbIE JIJISl TEKYIIETO OLICHUBAHHS
n/n Pe3yabTATHI JUCIUATUTHHBI
nokasaressi QOpMHUPOBAHUS KOMIIETEHLIUU
OueHoYHBIE CPeICTBA /ISl TEKYIIei OP-1. 3HaeT cTUIHU [1EJI0BOTO OOLICHUS,
aTTrecTaluu Bep6aJ'II>HI>IC n HeB€p6aJ'IBHI)IC CpeacTBa
OC-1. CamocTtosTenbHas paboTta B3aHMO/ICHCTBHUSA € MAPTHEPAMH.

OC-2. KonTtponbHas paboTa

OC-3. BeicTymiieHHEe € JOKJIaJAOM IO
MUKpOTPYITIaM

OC-4. npuBuiyaibHOE 3a/1aHNE

OP-2. 3Haer MH(POPMAaLMOHHO-
KOMMYHUKAIIMOHHbIE TEXHOJIOTHH TPH
MOWCKE HEOOXOAMMOW WHPOpPMAIUK B
nporecce pelIeHus  Pa3IMYHBIX

OueHounble cpeacTBa 1st KOMMYHHKATHBHBIX 3a1aq Ha
MPOMEKYTOYHOH aTTECTALMH roCy/JapCTBEHHOM ¥ HWHOCTPaHHOM (-
3ayeT (IK3aMeH) BIX) SI3BIKAX.

OC-5. 3auet B hopMe ycTHOTO coOeceIoBaHuUs
OP-3. 3HaeT 0COOEHHOCTH CTHIIUCTUKU
O(i)I/IIH/IaJ'IBHBIX 158 Heoq)I/II_H/IaHBHBIX
MNUCEM, COLIMOKYJIBTYPHBIC PA3JINUUd B
hopmate KOPPECHOHICHIINU Ha
TOCYJapCTBEHHOM W WHOCTPAHHOM

Mamepuansl, ucnoyb3yemole 01 MEKyuLe20 KOHMPOJis yCHesaemMocmu
odyuarowuxca no oucyuniune
MaTepI/IaJ'II)I JJIA OpFaHI/ISaI_[I/II/I TGKYIIIeﬁ arTecrangnuunu HpeJICTaBJ'IeHBI B 1'[.5 l'[pOl"paMMI)I.

Mamepuanwl, ucnoyb3yemole 0151 RPOMENCYMOUHO20 KOHMPOS YCREe8AeMOCU
odyuarowuxca no oucyuniune



IIpuMepHBI epeYeHb BOMPOCOB K 3a4eTy

MopenupoBaHue Kak METOJ ITO3HAHUS

OcHoBHbIE TpeOOBaHUS MOJETU

Knaccudukanus BUIOB MOICTHUPOBAHUS CHCTEM

Knaccudukanus matematrueckux mojeneid. Teopetnueckre U SMIUPUIECKHE MOIETU
CBolicTBa MaTEMAaTUYECKUX MOJEIIEH: TIOJHOTA, TOYHOCTD, a/IEKBaTHOCTh

CBolicTBa MareMaTHYEeCKUX MOJIENeH: IKOHOMUYHOCTh, POOACTHOCTh, MPOIYKTUBHOCTb,
HaIJISITHOCTh

7.  CroxacTUyecKue U IeTePMUHUPOBAHHBIC MOJICIH
8.  Crarnueckue U AMHAMHYECKUE MOJAECIH

9.  CrauuoHapHble 1 HECTAIMOHAPHBIE MOJICIH

10. TlpuHOMIBI  MOACTUPOBAHUS:  HPUHIUIIBI
OCYLIECTBUMOCTH, MHOKECTBEHHOCTH MOJENEH

11. DOrambl KOMIIBIOTEPHOTO MOJEIMPOBAHUS (MaTeMaTHYECKOE,
MIPOrpaMMHOE OMUCAHUS MOJEIIN )

12. JluneitHble M HEMUHEHHBIC MoAeW. JInHeapu3anus Mojeneid. HempeprIBHBIC, TUCKPETHBIC
Y CMELIaHHbIE MOJIETN

ocoukrwhE

WH(OPMAIIMOHHONW  JTOCTATOYHOCTH,

AITOPUTMHUYCCKOC U

13. OcHoOBHBIE paBHJIa IIOCTPOCHUSI MATEMAaTHYECKIX MOEIICH

14. VmuTanmoHHOE MOJICITUPOBAHKE

15. Cratuctuueckoe MOJECIMPOBAHUE

16. Maremarudeckoe, aIrTOPUTMHUECKOE U IPOIrPaMMHOE OITUCAHUS MOJEIN

17. MopnenupoBanue meronoM Mounre-Kapio

18. MopenupoBaHue GU3NUECKUX SABJICHUN U MPOLIECCOB B TAOIMYHBIX IIpOLIECCOPaX
19. MopenupoBaHue NBHKEHHS Tela, OPOIIEHHOTO IO YTIOM K TOPU30HTY

20. MogenupoBaHue CllydailHbIX IPOLIECCOB

21. MopenupoBaHHue TBEPABIX TEI

B KOHIEC U3YUYCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa60T1>1 CTYACHTOB Ha JICKIUOHHBIX U
MPAKTUYCCKUX 3aHATUAX IIYTEM CYMMHUPOBAHUSA 3apa6OTaHHBIX 0aJlsIoB B TCUCHUE ceMeCTpa.

KpnTepnu OlleCHMBAHUA 3HAHUI oﬁyqalomnxul mo JTMCHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEeHKU padombl 00YUAIOUWUXCS

ITocemtenne PabGora Ha
ITocemenue
. MIPAKTUIECCKIX MIPAKTUIECCKIX 3auer
JIEKIIAN Ny
3aHATHH 3AHATUAX
Pasz0annoBka no 2x1=2 5x1=5 229 64
3 BUJIaM paboT OasIoB 0aJIoB OasIoB Oasna
. 300
cemectp | CymMmapHBIii 2 GannoB 7 6annos 236 GamnoB
OaI0B
Makc. 0anI max max Max Mmax

Kpumepuu oyenusanus pabomuol obyuarowecocs no umozam 3 cemecmpa

Ouenka Bbaaasl (3 3E)
«3aYTEHO) 151-300
«HE 3aUTECHO» 150 u meuee

6. MeToanueckue yKazaHus JJisl 00y4aOIIMXCH 110 OCBOCHUIO TUCUUIIMHBI




YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJarommxcsi TMOCEIICHHs JEKIUH, aKTUBHOU
paboThl Ha NPAKTUYECKUX 3aHSATUAX, BBIIOJHEHHsA BCEX YUYEOHBIX 3aJaHMi MpernojaBaTens,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATEJIBHOM paboThl 00ydaroluxcs,
TpeOyrolast HAaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATDH
OCHOBHBIE IIOJIOKEHHUS, BBIBOJIbI, 0000111eHNUs, (POPMYIUPOBKHU. B KOHIIE JleKIMu MTpenoiaBaTellb
ocTapisieT Bpemsi (5 MHHYT) A TOTO, 4TOOBI OOydYaroIIuecs MMETH BO3MOXKHOCTH 33J1aTh
YTOUHSAIOLIME BOIPOCHl IO H3ydaeMOMy Marepuany. I3-3a HenocTaroyHoOro KoiauuecTsa
AyJUTOPHBIX YacOB HEKOTOPBIE TEMbl HE YHAeTCs OCBETUTh B IIOJHOM OOBEME, IO3TOMY
IpernojaBarenb, 0 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BONPOCHl BBIHOCHT Ha CaMOCTOSITEIBHYIO
paboTy CTYyZEHTOB, pEKOMEHNYSI Ty WM UHYIO Juteparypy. Kpome 3toro, /i Jydiiero OcCBOSHUs
Marepuajla U CHCTEeMaTH3alM{ 3HAHUM 10 AMCLMIUIMHE, HEOOXOAMMO IOCTOSHHO pa3doupath
MaTepualIbl JIEKIMA IO KOHCTIEKTaM U y4eOHBIM nocoOusimM. B cirydae HeoOXouMocTi oOpaiarsest
K TPEIo/IaBaTellto 3a KOHCYJIbTalueH.

IMoaroroBKa K MPaKTHYECKUM 3aHATHSM.

ITpu moAroToBKE K MPAKTUYECKUM 3aHATUSAM CTYICHT JOJDKEH H3YyYUTh TEOPETHYECKHUM
MaTepuaj 1o TeMe 3aHsATHs (UCIOJIb30BATh KOHCHEKT JIEKIMH, U3yYUTh OCHOBHYIO JIUTEpPATypy,
03HAKOMUTbBCS C JOMOJIHUTEILHON JIUTEPATypOH, IIPHU HEOOXOIMMOCTH JOIOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOr0 MaTepHaia, CTYIEHTY clielyeT oOpamatbcs 3a
KOHCYyJIbTalluel K mpenojaBarento. Vs Ha KOHCyJbTalyio, HEOOXOJMMO XOpOLIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauvaze npakTH4eckoro 3aHATHs IIPEOo1aBaTelb 3HAKOMUT CTYIEHTOB C TEMOM, OIJIalliaeT
IUIaH TPOBE/IEHMS 3aHATHA, BBIJAET 3a/laHus. B TeueHne OoTBEEHHOro BPEMEHM Ha BBIIOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoAaBaTelIio 3a KOHCYJIbTalluel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIOJIHEHHBIX 3aJaHuil, cobeceJ0BaHHUE CO CTYIEHTOM.

Pe3ynpTraThl BHINIOIHEHUS IPAKTUYECKUX 34aHUI OLIEHUBAIOTCS B 0aJl1ax, B COOTBETCTBHUHU C
OaTbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

IInanbl npakTHYecKkux 3aHATHIA (3 cemecTp)

Ipaxmuuecxoe 3anamue Nel. MoaenupoBaHue KaKk MeTO/ MO3HAHUS.
1. Ilonsarue «mozaenby». HaTypHble 1 abcTpakTHBIE MOJEIH.

2. Buasl MOAEIUPOBAHUS B €CTECTBEHHBIX U TEXHUYECKUX HayKaX.

3. KommbrorepHas Mojienb. AGCTpaKTHBIE MOJIETH M UX KJIAaCCU(PUKALIHSL.
3. BepbanbHble MOAETH.

Ipaxmuueckoe 3anamue Ne2. UnpopManmoOHHbIe MOIE/H.

1. Uadopmarnmonnsie moaenu. OOBEKTHI U UX CBSI3U.

2. OCHOBHBIE CTPYKTYpPHI B MH(DOPMAIIMOHHOM MoJienupoBaHuu. [IpuMepsl HHGOPMAITMOHHBIX
MOJICIIECH.

Ilpakmuueckoe 3anamue Ne3. MareMaTu4ecKkue MOJIeJIH.

1. TTonsiTHe «MaTeMaTHIECKasi MOJICIIbY.

2. UmuTanonHoe MoienupoBanre. Mojienu JUHAMUYECKUX CHCTEM.

3. MHCTpyMEHTANTBHBIC TPOTPAMMHEBIE CPEACTBA JUISI MOACITUPOBAHUS TUHAMHUECKAX CHCTEM.
4. Monens monynsiiuu. [ eoMmeTprdeckoe MOJEIUPOBaHIE U KOMIbIOTEpHAsI rpaduka.

5. Paznuunbie moaxoap! K KIIaCCU(PUKAIIMI MATEMAaTHISCKUX MOJIEIIEH.

IIpakmuuecxoe 3anamue Ne4. TexXHOJIOIHsl KOMIILIOTEPHOI0 MOAETMPOBAHUSA U €€ ITAIbI
1. Onpenenenue neneit MOAETUPOBAHUS: ONPEEICHUE CTYKTYPhI, CBOMCTB, 3aKOHOB Pa3BUTHS U
B3aMMOJICHCTBHS HCCIEAYEMOT0 0OBEKTA C OKPYKAIOIIMM MUPOM (IOHUMAaHUE).



2. OmnpexneneHue ONTUMAIBHBIX CHOCOOOB yHpaBieHUs OOBEKTOM MPH 3aJaHHBIX LENAX H
KPUTEPHUSX.

3. IIporuo3upoBaHue MOCIEACTBUN peaH3ally 3alaHHBIX CIIOCO00B M (OPM BO3ACHUCTBHS Ha
00BEKT.

4. @opmupoBaHuEe BepOaTbHOM MOAETM OOBEKTAa C IOMOINBIO BBIJEICHUS OCHOBHBIX
XapaKTEepUCTHK U BO3ACHCTBUI Ha OOBEKT.

5. Ilepexox oT BepOaibHON (GOPMYIMPOBKM K MaTeMaTHUecKoi Mopaenu. Bwibop merona
UCCIICJOBAHMS.

6. Pa3zpaboTka anropur™a u oTiaaka nporpammsl i DBM. UncCIeHHBIN SKCIIEPUMEHT, aHAIIN3
pe3yibTaToB, BepU(UKaLUs U SKCIUTyaTalus MOJEIH.

Ilpakmuueckoe 3auamue Ne5. Moaeau CTOXaCTUYECKHX CHUCTEM.

1. MeTox cTaTUCTUYECKUX UCIILITAHUI.

2. MopenupoBaHue MOCIIeI0OBATEILHOCTEH HE3aBUCHMBIX M 3aBUCHUMBIX CITyYalHBIX UCIIBITAHUH.
3. O0muii aNropruT™ MOJISITMPOBAHUS TUCKPETHON CITYIaliHON BEIIMYUHBI.

4. MoaenupoBaHHE CUCTEM MacCOBOI'O OOCITYKUBaHHSI.

5. [lepexon AeTepMUHUPOBAHHBIX CUCTEM K XaOTUYECKOMY MOBEACHUIO.

7. IlepeyeHb OCHOBHOW M JONOJHHUTEIbHOH y4ueOHOW JuTepatypbl, UHTepHET-pecypcos,
HEO0XO0AUMBIX /I OCBOCHMS U CHUILIHHBI.
OcHoBHas1 JInTepaTypa

1. l'opaun, B.A. Maremaruka, KOMIIBIOTEP, IPOTHO3 MOrOAbl W JpPYrHe€ CLEHApUHU
MaTeMaTH4ecKoi (pu3uku : yueonoe nmocoodue / B.A. I'opaun. - Mocksa : @usmariut, 2010. - 734
c. - ISBN 978-5-9221-1130-0 ; To  xe [DnekTpoHHBI  pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=76682
2. I'youna, T.H. VYueOGHo-meromuueckoe mocobue 1o gucuumimHe «KommbroTepHoe
MojenupoBanuey : yueobnoe mocodue / T.H. ['youna, .H. TapoBa ; MuHHCTEpCTBO 00pa30BaHHS
Poccuiickoit @enepanun, Enenkuil rocynapcrsensslii yausepcurer um. M.A. bynuna. - Enen :
ET'Y um. U.A. Bynuna, 2004. - 155 c. - bubnuorp. B kH.; To xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=272142
3. Kommbrorepnoe moxaenupoBanue. JlabopaTopHbBIN NpakTHUKyM : ydeOHoe mocobue /
T.1O. Tepexos, .H. Taposa, E.A. Cy3nansckas, O.H. Macuna ; MunuctepcTBo 006pa3oBaHus u
Hayku P®, @enepanbHoe areHTcTBO MO oOpasoBanuio P®, Eneuxuil rocynapcTBeHHbIN
yauBepcuteT umeHu M. A. bynuna. - Enen : Enenxuii rocyiapcTBeHHbIN yHUBEpCUTET UM. M. A.
bynuna, 2007. - 207 c. - bubnuorp. B kH. - ISBN 5-89144-777-0; To >xe [ DneKTpOHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=272333

JonosHuTeILHASA JUTEpPaTypa
1. banaun K.B. Marematndeckoe nporpammupoBanue: YueOnuk / banaun K.B., bpeisranos
H.A., PykocyeB A.B., - 2-e u3n. - M.:JlamkoB u K, 2018. - 218 c. [OnexrponnsIii pecypc]. - URL:
http://znanium.com/catalog/product/415097
2. NziomoB, A.A. KommbroTepHbIe TEXHOJIOTHN B HayKe M 00pa3oBaHHH: yueOHOE TTocodue /
A.A. UztomoB, B.II. Konyounckuit ; MuHHcTepcTBO 00pa3oBaHusl W Hayku Poccuiickoi
®enepaunn, Tomckuit  [ocymapctBeHHbli  YHuBepcutrer Cucrem  YmpaBieHus H©
Paguosnexrponuku (TYCYP). - Tomck : Dnb Konrtent, 2012. - 150 c. : wn.,tabmn., cxem. - ISBN

978-5-4332-0024-1, To xKe [DnexTpOHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=208648
3. Cucrema GpopmupoBanus 3HaHuii B cpene Mutepuer / B. U. ABepuenkos, A. B. 3a0oneeBa-

3otoBa, FO. M. Ka3zakos u np. — 3-¢ u3j., crep. — Mocksa : ®JIMHTA, 2016. — 181 c. — Pexxum

noctyna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=93354
HNurepHeT-pecypcsl

- https://lwww.intuit.ru — HarmoHambHbIH OTKPBITHIH YHUBEPCHUTET

- https://MmunoOpHayku.pp — MunucrepcTBo oOpa3oBanus 1 Hayku Poccuiickoii ®deneparun



https://pandia.ru/text/category/upravlenie_obtzektami/
https://pandia.ru/text/category/verifikatciya/
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
http://biblioclub.ru/index.php?page=book_red&id=208648
https://biblioclub.ru/index.php?page=book&id=93354

- https://ru.coursera.org/ — [IpoekT B chepe MaccoBOro OHIAHH-00pa30BaHHS
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