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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTCCTAllU — OLCHUBAHUC MPOMCKYTOUYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

®opMbl TPOMEKYTOUHOM aTTeCTAIlUU: 3auem 8 3 cemecmpe,
PI'P,sx3amen 6 4 cemecmpe.

[Tepeuens KoMIETeHIINA, POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

Kon 1 HanMeHOBaHUE KOMITETEHIINU Kon maankaTopa KOCTIKEHHSA
KOMITETCHIINN
OIIK-1. Cnoco6eH pemate HH)XEHEpHBIE 3312491 B IPOPECCHOHATBHON JEeSITETFHOCTH C OIIK-1.4: [Tpumenser
HCIOJIb30BAaHUEM METOJOB €CTECTBEHHBIX HAYK, MAaTEMaTUUYECKOTO aHaIM3a U LH(POBBIC HHCTPYMEHTBI JUIs
MOZ€HPOBAHHS MaTeMaTHYeCKOTo aHaln3a U
MOJICTIMPOBAHMUS B IIPOLIECCE
peuIcHusA MHXKXCHCPHBIX 3a1a4 B
npodeCCHOHATBHOM
JIeSITEIbHOCTH
Pe3ynbrarhl 00y4eHUs M0 AUCIHUILTUHE, COOTHECEHHBIC C INITAHUPYEMBIMU
pe3yjibTaTaMu OCBOCHUS 06p330BaTeHBHOﬁ IIporpaMmbl
KOH 1 HaUMCHOBAaHUEC UHUKATOpA Pe3yHbTaTI)I 06yqu1/I;1 10 JUCHUIIJINHE OHCHO‘IHLIC
JOCTHXKCHUS KOMIICTCHIINN MaTepuralibl
(cemectp 3, 4)
OIIK-1.4. [Ipumensier udporsie | OOyYarOUiics 3HACT: Bompocer  (Nel -
UHCTPYMCHTbBI JJIA MAaTEeMaTHUYCCKOIo - METOAbI MaATEMaTUYCCKOI'O MoOA€JIMpOBaHUA, NQzO)

aHaM3a M MOJCIHMPOBAHUS B TPOIECCE | TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOTO UCCICNOBaHUSA | TeCTOBBIC 3aJaHUs
pelieHus HWH>KEHEPHBIX 3a1a4 B | CHCTEM W IIpoIeccoB B obOmactu mpodeccroHanbHOR | (Nel- NelS)
po¢eCCHOHATBHOM e TeTbHOCTH JeSITeIbHOCTH;

- MeTOmsl  MaTeMaTHYeCKOTO  MOICIHPOBAHUS,
TEOPETUIECKOTO M HKCHEPUMEHTATBHOTO HMCCIICIOBAHMUS
CHCTEM H TIPOIIECCOB B OONACTH pEIICHUS 3aJadd B
HAYYHBIX u WH)XEHEPHBIX HCCIICIOBAHMSIX,
palMoHabHBIE CIOCOOBI yCTpaHEHHsS] HEHCIPaBHOCTEH
MyTEeM MaTeMaTHYEeCKOTO0 MOJICTUPOBAHHUSL.
Oo0yuaromuiicst ymeer: Bamanus (Nel - Ne6)
- M3y4aTh W aHAIN3UPOBATh HHPOPMAIHIO, TEXHUYECKUE
JaHHBIE, IIOKa3aTed M Pe3ylbTaTbl PabOThl CHCTEM
oOecrieueHHs]  JBMJKEHHMS  I0€310B, 0000mare u
CHCTEMaTH3HPOBATh HX;

- TPOBOAUTH HEOOXOIWMEIC pacueThl Ha OCHOBE
WCTIONB30BaHUS  COBPEMEHHBIX  HWH(POPMAIMOHHBIX
TEXHOJIOTHH, TIPUMCHATh ONTHMAJbHBIC BapHAHTHI
peLIeHNi HEeCTaHNAPTHBIX CHUTYyalMid, BO3HUKAIOUINX
IIPY BBITIOJIHEHNU paboT 10 MOAEIMPOBAHUIO B HAYYHBIX
Y MH)KEHEPHBIX MCCIIEIOBAHHSIX.

Oo0yuaromuiicsi Bjajeer: Bamganus (Nel - Ne6)
- HaBBIKAMU MPUMEHEHHs NPOTPaMMHOTO 00ecredeHUs
JUIS peIIeHus 3a/1a4 MaTeMaTHYECKOTO MOJCIUPOBAHHUS,
TEOPETUIECKOTO M HKCHEPUMEHTATBHOTO HCCIIECIOBAHUS
CHUCTEM W TMPOIECCOB B 00JacTH TPodeCCHOHATBHON
JIeATEeIIbHOCTH;

- HaBBIKAMH NPHUMEHEHHs NPOTrPaMMHOTO 00ecredeHus
JUISL pelIeHUsl 337124 MaTeMaTHIeCKOro MOJIeIMPOBaHH,
TEOPETHYECKOTO U HKCIEPUMEHTAILHOTO HCCIIEA0BaHUS
CHCTEM M TIPOIIECCOB B HAy4yHOH o0ONacTh W IIpH
WH)XCHEPHBIX MCCIICIOBAHUSIX.

[IpomexyTouHast aTTecTamus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CIEAYIOMUX HOpM:
1) coGecenoBanue;




2) BeimonHeHue 3aganuii B OMMOC YHuBepcurera.

[TpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOJAUTCS B OJTHOM U3 CISAYIOMUX (HOpPM:
1) oTBeT Ha OWJIET, COCTOSINIUIN M3 TEOPETHUECKUX BOTPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC YHusepcurera.
2. Tunosble! KOHTPOILHBIE 321AHUS WM HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMIA, yMeHMIi,
HABBIKOB M (WJIN) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIM A

2.1 TunoBble BONPOCHI (TeCTOBBIE 3a/]aHKs1) IJIA OLIEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0
pe3yjabTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon 1 HanmeHOBaHME HHIUKATOpA OO0pazoBaTeNbHBIN PE3yIbTAT
JOCTHXEHUSI KOMIICTEHIINU

OIIK-1.4. IIpumenser mudposeiec | O0yuawmmiics 3HaeT:

HWHCTPYMEHTBHI UL | - METOABI MAaTEMAaTHYECKOTO0 MOJACIHMPOBAHUSA, TCOPETHIECKOTO M SKCIECPUMEHTAIBHOTO
MaATEMaTUYICCKOI' O aHaJIn3a H | UCCICAOBAHUA CUCTEM U ITPOLECCOB B obactu HpO(I)eCCI/IOHaJ'ILHOI\/’I ACATCIBbHOCTH,
MOACINPOBAHUA B mnponecce | - METoAbl MATEMATHYCCKOIO MOJACIIMPOBAHMSA, TCOPCTHUCCKOIO M I3KCIOCPHUMCHTAJIBHOI'O

peLICHUs] WHXXSHEPHBIX 3aJad B | UCCIEJOBAaHMS CUCTEM M IIPOLECCOB B OOJACTH peIIeHUs 3aJauyd B HAy4YHBIX WU
npodeCcCHOHANBHOMN NESITENbHOCTH | MHKEHEPHBIX HCCIIEIOBAHUSX, DPalMOHAIbHBIE CIOCOObI YCTpaHEHUs HEHCIPaBHOCTEH
IIyTEM MaTeMaTHYECKOr0 MOJEIUPOBAHUSL.

Bomnpocsl

1. Mcnionp30BaHre MOJCIUPOBAHUS IIPH UCCIIEA0OBAHUH U IIPOSKTUPOBAHUH CIOXKHBIX CUCTEM.

2. TpeboBaHHs K MATEMaTHIECKON MOJICIIH.

3. DTamnbl MaTeMaTHYeCKOro MOACIUPOBAHHUS.

4. ITpobaemMbl MaTEeMaTUYECKOTO MOJICITNPOBAHHSL.

5. Knnaccudukanus MaTeMaTu4eckux Mojesen o ¢popme npeicTaBieHus.

6. JIuneitHple 1 HeMUHEWHBIE MaTeMaTHUecKue Moaemu. [Ipumepsr.

7. HenipepbIBHbIE U IUCKPETHBIE MaTeMaTH4eckue Moaeu. [Tpumepsr.

8. CranmoHapHbIe ¥ HECTAllMOHAPHBIE MaTeMaTu4Iecknue Mozenu. [Ipumepsr.

9. JlerepMUHHPOBAaHHBIE U CTOXAaCTHUYECKHE MaTeMaTHueckue moaeu. [Tpumepsl.

10. CraTrueckue U AMHAMUYECKUE MaTeMaTudeckie Moienu. [Ipumepsr.

11. MaremaTtuyeckue MOJEIU CHUCTEM C COCPEIOTOYEHHBIMH M DPACHpPEIENCHHBIMH MapaMeTpaMH.
[Ipumepsl.

12. Knaccuyeckuii moxo/1 K MOJICIMPOBAHUIO cUCTeM. JIOCTOMHCTBA M HEJJOCTATKH.

13. CucTeMHBIH MOIX0 K MOJICITUPOBAHUIO CHCTEM. JIOCTOMHCTBA M HEJJOCTATKH.

14. Matematndeckue Mo/ieiH B (hopMe cUCTEM JMHENHHBIX anreOpandyeckux ypaBHeHuid (CJIAY). Obnacts
MIPUMEHEHHUS U 0a30Bbl€ TOHATHUS.

15. ®opmupoanue mozaenu CJIAY Ha npumepe TUHEHHON 3JIeKTpUUYECKOMN 1eTTH MOCTOSHHOTO TOKA.

16. Merons! perienust Mmojeneit B popme CJIAY. Meton Naycca.

17. Metons! pemienust mozenet B popme CJIAY. Meroa LU-paznoxenus.

18. Metons! pemenust monened B popme CJIAY. MarpuuHsiii METOI.

19. MUrepanmonnsie Mmeronsl pemeHus woxened B ¢opme CIIAY. Meton mnocienoBaTenbHOTO
NPUOIKEHNUS.

20. IlpencraBieHue CUCTEMBI JIMHEHHBIX ajdreOpanyecKuX YpaBHEHUI B MaTPUUYHOM BHUJE U €€ pelleHHe
cpeactBamu makera Scilab.

TecToBLI€E 3a7aHuA

1. MogesupoBaHue — 3T0
a) TPOIIECC 3aMEHBI peaTbHOT0 00BEKTa (TIpoIiecca, SIBICHUS) MOICTLIO, OTPAXKAIOIIEH eTro CyIEeCTBEHHBIE TPU3HAKH
C TOYKH 3PEHUS JOCTIIKEHUS] KOHKPETHOM TEIIH;

! TpuBoasTcs TUMOBBIE BONPOCH W 3amaHus. OUEHOUYHBIE CPENCTBA, NPEIHA3HAYEHHBIE IS TNPOBEIEHHS AaTTECTALMOHHOIO
MEPONPUATHS, XpaHITCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJINYEeCTBE BapHaHTOB. OICHOYHBIC
CpeICTBa MOJUIeKAT aKTyalW3aldd C Y4eTOM Da3BHTHUS HAayKd, oOpa3oBaHWsA, KyJIbTYPbI, SKOHOMHKH, TEXHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COJCPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



0) mporiecc HehOpMaIbHOM MOCTAHOBKYA KOHKPETHOM 3a1a4M;

B) TIpOIIeCC 3aMEHBI pealbHOTO 00BeKTa (TIpoltecca, IBICHHS) IPYTUM MaTEpHATLHBIM HITH

uaeaIbHbBIM 00BEKTOM;

I') IPOLIECC BBISBICHUS CYIIECTBEHHBIX MPU3HAKOB PACCMaTPUBAEMOT0 OOBEKTA.

2. IIpouecc mocTpoeHUst MOJeIH, KaK MPAaBUJIO, TPeAIO0JIaraer:

a) OMKCAaHNE BCEX CBOMCTB MCCIIEyeMOro 00bEeKTa;

0) BBIICTICHNE HanOoJIee CYIECTBEHHBIX C TOUKHU 3pEHHS PEeLIaeMoii 3a1a4k CBOWCTB 00BEKTa;

B) BEIZICIICHHE CBOHCTB 00BEKTa O€30THOCUTEIHHO K IEIISIM perIacMoM 3a1auu;

I') OTIMCAHUE BCEX IIPOCTPAHCTBEHHO-BPEMEHHBIX XaPAKTEPUCTHK H3y4aeMOI0 O0BEKTa;

1) BeIJIeNIeHHE He Oosee Tpex CyIIECTBEHHBIX MPU3HAKOB 00BEKTA.

3. MaTemaTuueckasi Mojie1b 00beKTa — 3TO:

a) CO3/aHHas U3 KaKoro-1u0o MaTepuaia MOJIEJb, TOUHO OTPaXKarollasi BHEIIHUE IPU3HAKU 00bEKTa-OpUTrUHANIA;
0) omucaHue B BUAE CXEMbl BHYTPEHHEH CTPYKTYPHI H3y4aeMOro 00bEKTa;

B) COBOKYIHOCTb JaHHBIX, COACPIKAIINX HHPOPMAIIHIO O KOJTMYECTBEHHBIX XapaKTEPUCTHKAX OOBEKTa U €TO
[IOBEJICHNS B BUJIE TAOJIHIIbI;

I') COBOKYITHOCTb 3aIIMCAHHBIX HA SI3bIKE MATEMATUKU (POPMYJI, OTPAKAIOIINX TE WM HHbIE CBOMCTBA OOBEKTA-
OpHUTHHAJIa WIH €T0 MOBEJCHNUE;

1) IOCNIE0BATEIbHOCTD IEKTPUIECKUX CUTHAJIOB.

4. OcHoBHasl (PyHKIUSI MOIEJIH ITO:

a) MOJYYUTh HH(OPMALIUIO O MOACTUPYEMOM O0BEKTE;

0) 0TOOpPa3UTh HEKOTOPHIC XapaKTEPUCTHYECKHE TIPU3HAKH 00BEKTa;

B) MOJIyYUTh HHPOPMAIIMIO O MOIEIHPYEMOM OOBEKTE WIIM OTOOPA3UTh HEKOTOPBIE XapPAKTEPUCTHUECKHUE IPU3HAKH
00BEKTA;

T') BOCIIPOU3BECTH (PU3HUECKYIO PopMy 00BEKTA.

5. Kakas ¢opma maTemaTnyeckoii Moes i 0TOOpaxkaeT MpeanucaHue nocjae 0BaTeJJIbHOCTH HEKOTOPOi
CHCTEMbI ONlepalMii Ha/l MCXOAHBIMM JAHHBIMM € LeJbI0 M0JY4YeHHus pe3yabTaTa?

a) aHAJIUTUYECKAs,

0) rpadudeckas;

B) IIpoBasi;

T') AITOPUTMHYECKasl.

6. Kakoii n3 maroB nocTpoeHusi MaTeMaTu4eckoii Moaeaun c)opMyIMPOBaH HEBEPHO?

a) BBITIOTHUTH 000OIIEHHBIN aHATN3 PeaTbHOTO 00BEKTa WITH TIPoIecca

0) BBIICTUTD €ro HanboJee CYIeCTBEHHbIC YePThI U CBOICTBA

B) BBIJICTIMTH BHYTPEHHHE CBS3H 00BHEKTA, MPOIECcca MITH CUCTEMBI C TIOMOIIBIO OTpaHHYCHUH, ypaBHEHUH, PaBEHCTB,
HEPaBEHCTB, JIOTUKO-MAaTeMaTHYeCKUX KOHCTPYKIIUHA

7. HenpepbIBHO-1eTePMUHMPOBAHHbIE CXeMbl MOJEJTUPOBAHHUS ONPeENeSIOT. ..

a) MaTeMaTHYEeCKOE OMMCAHUE CUCTEMBI C TOMOIIBIO HEMPEPHIBHBIX PYHKIHIA C YIETOM CITyYaifHbIX (PaKTOPOB;
0) MaTemMaTu4ecKoe ONMMCAHNE CHCTEMBI C TIOMOIIBIO HEMPEPHIBHBIX (PYHKIMI O6e3 yuéTa cllydailHbIX aKTopOB;
B) MaTeMaTH4ECKOE OIMCAHNE CUCTEMBI C IIOMOILBIO (PYHKIIUI HENPEPHIBHBIX BO BPEMEHH;

r) MaremaTnieckoe ONMcaHnue CUCTEMBI C TIOMOIIBIO JUCKPETHO-HENPEPBIBHBIX (DYHKIIUH.

8. Uto TpedyeTcs A1 HAX0KAEHUS 00bEKTUBHBIX H YCTOHYHMBBIX XapaKTEPUCTHK Mpoliecca npu
CTATHCTUYECKOM MOJeIUPOBAHUU?

a) OTHOKPaTHOE BOCIIPOM3BEICHHUE IPOLIECCa;

0) MHOTOKPaTHOE BOCIIPOM3BEICHHUE MPOIIECCa, C MOCISAYIOIICH CTaTHYECKOM 00pabOTKOM MOJyYSHHBIX TaHHBIX;
B) MHOT'OKpPaTHOE BOCIIPOM3BEACHUE MIPOLIEcca, € MOCIEAYIONIEH cTaTUCTHYECKOH 00pab0TKO MOTyYEeHHBIX JaHHBIX.
9. Kakoii n3 cnoco00B annpokcUMAalUM AAHHBIX HamieJ 0oJibliee MpUMeHeHNe HA NPAKTHKe?

a) croco0, KOTOPKI TpedyeT, YTOObI alMpPOKCUMUPYIoIas KpruBas F(X), aHaNUTHUECKHUI BT KOTOPOI HEOOXO0IUMO
HaWTH, HEe IPOXOMIIA HU Yepe3 OJJHY Y3JIOBYIO TOUKY TaOJHIIbL;

0) crioco6, KoTophIi TpeOyeT, YToObI annpokcuMupyomas kpusas F(x), ananuTudeckuii BUJI KOTOPOH HEOOXOAMMO
HAWTH, MPOXO/IMJIa Yepe3 BCe Y3JI0BbIe TOUKH TaOIHIIb;

B) CITOCO0, 3aKITIOYAOIIANACS B CTIIAKUBAHUH OTBITHBIX TAHHBIX;

I') HET NPaBUJILHOTO OTBETA.

10. Kakoii pakTop onpeaessieT MCNOJIb30BAHUE CTATHCTHYECKOH HMHUTALIMOHHON Moaeau?

a) CKOpOCTh Tpoliecca;

0) city4aiiHbIe BO3JICHCTBHUS;

B) BBICOKasi TpeOyeMasi TOUHOCTh;

T') KOJTMYECTBO UIMUTHPYEMBIX IIEMEHTOB.

11. UuTepnossiust — 370...

a) HaXOKIeHUE 3HAYEeHUs TAOJMYHO 33JaHHON (YHKIMM BHYTPH 3a1laHHOT'O HHTEPBAJIa;

0) BoccTaHOBJICHHE (PYHKIIMK B TOYKAX 3a MPe/IeIaMy 3aaHHOT0 HHTEPBaia Ta0IMYHON (DYHKIUH;

B) yCpeIHEHNE WIH CTIIAKUBAHUE TAOJMIHON QYHKITHH;

T') HET NPaBUJILHOTO OTBETA.




12. Kak Ha3bIBaIOTCS MOJIeJIM, B KOTOPBIX NMPEANo0JIaraeTcs 0TCYyTCTBUE BCAKHX CJAYYaHBIX BO3AeHCTBUI U HX
3J1eMeHThI (3J1eMEeHThI MO€eJ1H) T10CTATOYHO TOYHO YCTAHOBJIEHBI?

a) CTaTHYECKUE;

0) AeTepMUHUPOBAHHEIC;

B) JTUCKPETHBIC;

') AMHAMHYECKHE.

13. Kakue MmaTeMaTH4YecKHe MO eJIH NPUMEHSIIOTCS] IPU HMUTAIIMOHHOM MOJEJIHPOBAHNH ?

a) C IOMOIIBI0 KOTOPBIX HEJB3s 3apaHee BBIUNCINTE WIN MPEACKa3aTh MOBEACHNE CICTEMBI, a IS TIpeACcKa3aHus
MTOBEICHHUS CUCTEMBI HEOOXOIMM BRIYHCIUTENHHBINA IKCTIEPUMEHT (MMHUTAIINS1) Ha MAaTEMAaTHIECKOW MOJIENH JJIsl BCEX
BO3MOXHBIX UCXOJHBIX JaHHBIX;

0) ¢ TOMOIIIBI0 KOTOPBIX HENB3S 3apaHee BRIYUCIUTD WITH MPEACKa3aTh MOBEACHNE CHCTEMBI, a JIJIS TIPEICKa3aHus
MTOBEICHHUS CUCTEMBI HEOOXOIMM BBIYHCIUTEIHHBIN SKCTIEPUMEHT (MMHUTAIINS1) Ha MaTeMaTUIeCKOW MOJIENH TIPH
3aJJaHHBIX HCXO/JHBIX TAHHBIX;

B) C IOMOIIBIO KOTOPBIX MOKHO 3apaHee BBIYUCIUTh WIH NPeAcKa3aTh MOBEACHUE CUCTEMBI, U AJIS IPEICKa3aHUs
MTOBEICHNUS CHCTEMBI HET HEOOXOIUMOCTH B IPUMEHEHUN BBIUYMCIUTEIHHOTO SKCIIEPUMEHTa (MMHUTAINH ) Ha
MaTEeMaTHYECKOW MOJIEIH TIPH 3aJaHHBIX UCXOJHBIX JTaHHBIX.

14. B yem 3aki04yaercsi HeHTPaJIbHas NpeaeabHas Teopema?

a) MPH CIOXKEHUH JOCTATOYHO OONBIIOT0 KOJIMYECTBA HE3aBUCUMBIX CITyYalHBIX BETUYHH C IIPOU3BOIBHBIM 3aKOHOM
pacnpezeneHus MoyqaeTcs ciiydaifHasi BETUYIWHA, paclpe/ielIeHHas 10 HOPMaJILHOMY 3aKOHY;

6) IIpu CJIIOKCHUHN NOCTATOYHO 60HBIHOI‘O KOJINM4YeCTBa B3aUMOCBS3aHHBIX CJ'Iy‘IaI\/'IHI)IX BCJIMYUH C ITPOU3BOJIbHBIM
3aKOHOM pacrpeiesIeHHsI MOTy4aeTcsl CIydaiiHas BeJIMYMHA, pacipeae/icHHAs 110 PABHOMEPHOMY 3aKOHY;

B) TIPY CJIO’KEHUH JIOCTATOYHO OOJBIIOTO KOJMYECTBA HE3ABUCUMBIX CIIYYalHBIX BEIMYUH C MTPOU3BOIBHBIM 3aKOHOM
pacrpe/eneHus odyvaeTcs cilydaiiHas BeIMYMHA, paclpeie]ICHHAs 10 PABHOMEPHOMY 3aKOHY;

F) IIpU CJIOKECHUU JOCTATOYHO 6OHI>H_IOFO KOJINYECTBA B3aUMOCBA3aHHBIX Cﬂy‘{aﬁHLIX BCJIMYUH C TPOU3BOJIbHBIM
3aKOHOM pacrpeeNieHus IMOTydaeTcs ciiydaiiHast BeTUIrnHa, pacipeaesieHHast 0 HOpMaJIbHOMY 3aKOHY.

15. Kak Ha3bIBaeTcs 3aMeliaeMblii MO/IeIbI0 00BEKT?

a) OpUrHHAT;

0) maoJIoH;

B) KOITHS;

T') MaKer.

2.2 Tunossble 3a/1aHNUS ISl OLLEHKH HABBIKOBOI'0 00pa30BaTe/IbHOIO pe3yJbTara
ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT!

Kon u HanmeHnoBaHue OO6pasoBareibHBIN pe3yabTaT
UHIUKATOpa JOCTUKEHUSA
KOMIICTCHIINN

OIIK-1.4. [Mpumensier | O0yuyaromuiicst ymeer:
IUppPOBBIE HWHCTPYMEHTHI UIA | - U3y4YaTh M aHAIH3UPOBATh HHPOPMALINIO, TEXHHYCCKIE TaHHBIC, IIOKA3aTeIIH U Pe3yIbTaThI
MaTeMaTHYECKOTOo aHamu3a ¥ | pabOTHI cHCTeM O0ECIIeUCHHUS ABIKCHHUS TI0€3/I0B, 0000IIATh W CHCTEMAaTU3HPOBATh HX;

MOACINPOBAHUA B nponecce | - HNpOBOAUTH HCO6XO,I[I/IMLIG pacdeTbel Ha OCHOBC HUCIIOJIb30BAHUS  COBPEMCHHBIX
peuIicHus HHXCHCPHBIX 3aJdad B I/IH(l)OpMaLII/IOHHLIX TeXHOJ’IOFPIﬁ, MPUMCHATH OIITUMAJIBHBIC BapHaHTbL pemeHHﬁ
HpO(I)eCCI/IOHaJ'ILHOI‘/’I HECTAaHAAPTHBIX CHTyaHHﬁ, BO3HUKAIOIHUX IPU BBIITOJHEHUHN pa60T o MOACJIMPOBAHUIO B
JACATCIBbHOCTU HaYYHBIX U MHXXCHCPHBIX UCCIICIOBAHUAX.

1. JluckpetHas ciydaiiHas BeinwuuHa X NpUHMMaeT 3HaYeHHS X1=2 ¥ X2=10 c¢ BepositHocTsimu P1=0,1 u p,=0,9
cooTBeTcTBeHHO. HapucoBate rpaduk ¢GyHKIMHN pacripeneneHns AUCKPETHON CITydaiiHON BEIMUMHBI X.

2. BpaucinTh MateMaTnieckoe OXKHIaHWe, €CIM JUCKPETHAas cllyJyaiHas BennynHa X MpUHUMaeT 3HadeHust X1=50 u
X2=2 ¢ BepositHOCTsIMU P1=0,2 1 pP>=0,8 cooTBeTCTBEHHO.

3. BopluncnuTh nucnepcuio, €ciiv AMCKPETHas ciydaiiHas BequuMHa X mpuHuMaer 3HadeHus X1= —10 m Xx2=50 c
BeposiTHOCTAMU P1=0,6 u P2=0,4 cOOTBETCTBEHHO.

4. lerepmunupoBaHHas BenuunHa: X = -20. TpeOyeTcs BEIYUCIUTh MaTeMaTHIecKOe OKUIaHue.

5. lerepmuHupoBanHas BenuuuHa: X = 25. TpeOyeTcs BEIYUCIUTD AUCIEPCHIO.

6. OnpenenuTh MaTpUILy MEPEIATOUHOTO CONPOTHBIICHUS PEIbCOBOM LIENH B HOPMAIbHOM PEXHME B COOTBETCTBUH
CO CXEMOH C NCMOJB30BaHINEM MAaTEMATHYECKUX MAaKeTOB (IIPOTPaMMHOT0 00ECTIeUeHUS):




OIIK-1.4. [Iprmmensier | O0yuaromuiics BjIajgeeT:

mu(ppoBEIe HMHCTPYMEHTHl Ui | - HaBbIKAMH INPUMEHEHHs IporpaMMHOro olecnedeHHs Ul peUleHHs  3anad
MaTeMaTHYeCKOro aHaiu3a M | MaTeMaTHYeCKOrO MOJACIUPOBAHUS, TECOPETHUYECKOTO M IKCIIEPHUMEHTAIBHOTO HCCIIeIOBaHUS
MOJICTIMPOBaHMSI B  IPOLECCE | CHCTEM M MPOLIECCOB B 00JIaCTH NMPOPECCHOHATIBHON NESTEIBHOCTH;

peuicHus HWHXCHCPHBIX 3agad B | - HaBbIKaMH MMPpUMCHCHUA MmporpaMMHOTO obecrnieueHus JJIA peuicHuAd 3agaqy
HpO(l)eCCHOHaHBHOﬁ MaAaTeMaTu4€CKOro MoACJIMpOBaHusA, TCOPETUICCKOTO U SKCNCPUMCHTAJILHOI'O UCCICAOBAHNA
JACATCIBbHOCTU CHCTEM M IMPOLIECCOB B Haquoﬁ obJyiacTv P MHKCHCPHBIX UCCJICAOBAHUSIX.

1. Onpenenuts uucineHHble 3HaueHUs Matpunsl [A]% nmpu mmmHe penbcoBoit muaMu 2,6 kM, fe = 50 I'm ¢
WCTIOJIb30BaHHEM MAaTEMAaTHUECKUX MAKETOB (POTPaMMHOTO 00ECTICUSHH).
2. OnpenenuTh YucaeHHble 3Ha4enus Matpuibl [A]% Ipu JuMHe pacrpeeneHHoro ydactka ¢ uryHtoM |y = 1,5 kM,
fer = 25 T'11 ¢ MCTIONB30BaHKEM MAaTEMATHYECKHUX MAKETOB (ITPOTPAMMHOTO 0OECIICUCHHS).
3. HenpepriBHas ciydvaifHas BemW4nHa paBHOMEpHO pacrpeneiena B mHTepBasie (0; 100). Hapucosate rpadux
TUIOTHOCTU ¥ (DYHKIHMHU pacripeiesieHHs CITydaifHO BeTMYMHEI.
4. B omnokananbHylo CMO nocTymaer JeTepMMHHUPOBAHHBIA MOTOK 3asBOK C MHTEHCHBHOCTBIO A = 0,1 ¢,
JUTITENBHOCTL 0OCITy)KUBaHUsi KOTOphIx paBHa b = 2,0 ¢ Uemy paBHO cpemHee BpeMsl NpeObIBaHMS 3aIBOK B
cucreme?
5. CnydaiiHasi BeIUYMHA MOKET MPUHUMATH TOJNBKO JBa 3Ha4ueHUs X1 = —2 U Xz = 40. KakoBbl BEpOSTHOCTH
MOSIBJICHHS 3THX 3HAYEHHI, €CJTH U3BECTHO, YTO MATEMATHYCCKOE OXKHMIaHUE CllydaiiHo# Benmunabl M[X] paBHo 30?
6. OnpenenuTb MaTpUIly MEPEJaTOUHOIO CONMPOTUBIICHHS PENbCOBOM LEMH B IIYHTOBOM PEKUME B COOTBETCTBHHU CO
CXEMOH C UCTIOIb30BaHUEM MaTEMaTHIECKUX MaKeTOB (IPOrpaMMHOro obecrieueHus):
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2.3. IlepeyeHb BONPOCOB Al MOATOTOBKH 00y4AIOMIMXCH K MPOMEKYTOYHOH aTTeCTAlUH
. Ucnionp3oBanme MOIETUPOBAHUS TIPU UCCIIEOBAHUN U IPOSKTHPOBAHUU CIIOKHBIX CUCTEM.
. TpeGoBaHMs K MAaTEMAaTUYECKON MOJIEIH.
. DTamnbl MaTEeMaTUIECKOTO MOJICTUPOBAHMS.
. [IpoGieMbI MaTEMaTHYECKOTO MOACTUPOBAHUS.
. Knnaccugukanus Mmatematuueckux Mojenen no popme rnpeacraBaeHus.
. JIuHeliHble U HENMHENWHBIE MaTeMaTUYeCKue Moienu. [Ipumepsl.
. HemipepriBHBIC 1 TUCKpETHBIE MaTeMaTHYECKHEe Moaenu. [Ipumepsr.
8. CranmoHapHbIe U HECTAllMOHAPHBIE MaTeMaTH4ecKkue Moaenu. [Ipumepsr.
9. JlerepMHUHHPOBAHHBIC U CTOXACTHUYECKUE MaTeMaTHIeCKue Mojienn. [IpumMepsr.
10. Cratuueckue 1 TMHAMUYECKHE MaTeMaTHdeckue Moaenu. [Ipumepsr.
11. MaremaTH4ecKkne MOJEIH CHCTEM C COCPEJOTOYCHHBIMH M PACTIPECICHHBIMA TMapaMeTpaMHu.
IIpumepsl.
12. Kitaccuveckuii moaxo/1 K MOCITUPOBAHUIO CUCTEM. JIOCTOMHCTBA M HEJIOCTATKH.
13. CucteMHBII MOAX0A K MOAECTUPOBAHUIO CUCTEM. [JOCTOMHCTBA U HEJJOCTATKH.
14. Maremaruueckre Mojenu B (OpMe CHUCTEM JHMHEHHBIX anreOpanueckux ypaBHeHuii (CJIAY).
OO6macth mpUMEHEHHS 1 0a30BBIC TTOHATHS.
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15. ®opmuposanue monenu CJIAY Ha mpumepe THHEHHON AIEKTPUYESCKOM IETH MOCTOSTHHOTO TOKa.

16. Metons! pemenus moaeneit B popme CIIAY. Meton [Naycca.

17. Metonasl pemenust moaeneid B popme CJIAY. Meton LU-paznoxenus.

18. Merons! pemienust Mmoneneit B popme CJIAY. MarpuuHsiii METOI.

19. HUrepanmonnsie Metoasl pemeHuss mozaeneir B ¢dopme CJIIAY. Meroa mocienoBaTeIbHOTO
MPUOINKECHHUS.

20. IlpencraBiieHue CUCTEMbI JTMHEHHBIX anreOpanyecKux ypaBHEHHH B MAaTPUYHOM BHJIE U €€ PELICHHE
cpezactBamu makera Scilab.

21. MaTtemaTudeckrue MoJeNIi B popMe HEeITMHEHHBIX anreOpandeckux ypaBHenuii (HAY).

22. MaremaTudeckre Mojenu B hopMe OOBIKHOBEHHBIX MU dhepeHnransueix ypasaeHuii (OY).

23. Pemenne MmaremaTuueckux mozeneit B kimacce OJ1Y.

24. Knaccuukanus METOI0B pelieHus] MaTeMaTnyeckux mojenei B kiacce OLY.

25. MaremaTiueckoe MOJEIUPOBAHME CHUCTEM C pachpeleleHHbIMU mapameTpamu. OOnacTb
PUMEHECHHUS.

26. MaremMaTuyeckoe MOJAETUPOBAHUE CHUCTEM C pacCHpelesIeHHbIMH MapameTpaMu. Mojenb
OJIHOPOJHOM ABYXIPOBOJHOW JIMHHH.

27. MartemaTnueckoe MOJEITUPOBAHUE CHUCTEM C paclpeieleHHbIMU MapameTpaMmu. TernerpadHoe
ypaBHEHUE JUIsl ABYXIIPOBOJIHON JUIMHHOM 3JIEKTPUUYECKON JIMHUU.

28. Pemenue TtenerpaHOro ypaBHEHUS Ui ABYXIPOBOJHON IIMHHOW JJIEKTPUYECKOW JIMHUU TpU
rapMOHUYECKOM BXOJTHOM CHTHAJIE.

29. YpaBHeHus nepefaud JIMHHOW JTMHUH KaK JIMHEHHOTO YeThIPEXIOIIOCHHKA.

30. Pacyer nepBUYHBIX M BTOPUYHBIX TAPAMETPOB JIBYXIIPOBOAHON JTMHHH.

31. BausiHre noBepXHOCTHOTO 3¢ deKTa Ha MepBUYHBIC TapaMETPhI JINHUU.

32. Pacuer 3ieKTPUUECKOM LIEMH ¢ paclpe/IeICHHBIMU MapaMeTpaMu B mporpamme Scilab.

33. CToxXacTHUYECKHii MOAX0/1 K MOJAECTUPOBAHUIO (DU3HMUECKUX CHCTEM.

34. YucnoBple BEpOSTHOCTHBIE XapaKTEPUCTHKHU CIyYaiHBIX MPOIECCOB. MaremMaTndeckoe OXKHIaHue,
Jucrepcusi, cpeHee KBajpaTuieckoe oTkiIoHeHue. Mx pusuueckuii cMbICII.

35. ®opmMHupoOBaHKE CTOXACTHUECKOW MAaTEMaTHIECKON MOJICIIH.

36. Marematuueckue Mojienu B (hopMe nepeaaTouHbix GyHKIuid. basoBbie moHATHS.

37. MatpuuHas nepeiatoyHasi GyHKIUS THHEHHOW CUCTEMBI.

38. [lepenarounas ¢pyHkuus u nuddepeHnuanbHoe YpaBHEHUE B OIlepaTOpHOil popme.

39. Hymu w momrocel mnepenatounoil ¢yHknum. IloHSATHE XapaKTEepUCTHYECKOTO TIOJIMHOMA
Qg QepeHInanbHOTO ypaBHEHUS.

40. DneMeHTapHbIE TUTIOBBIC JHHAMUYECKHUE 3BEHBSI.

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHMH NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIECHKA «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIM KOJMYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOILN0» BBHICTABISICTCS OOYyYaroleMycs, €CIH KOJMYECTBO IPAaBHJIBHBIX OTBETOB Ha
Borpockl — 89 — 76% ot o0miero o0bEéMa 3aJaHHBIX BOITPOCOB;

- OIICHKa «YIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIONIEMYCS, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % 0T 061ero o0bEMa 3aJaHHBIX BOIIPOCOB,;

- OICHKA «HEYIOBJIETBOPUTEJbHO» BBICTABIISICTCS OOYYarOIIEMYCs, €CIH KOJHMYECTBO NPAaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun popmMupoBaHus OLIEHOK 110 Pe3y/JIbTATaM BbINOJHEHUS 3aJaHU I

«OTIMYHO/32YTEHO0» — CTABUTCS 32 pa0dOTY, BBHITTOJHEHHYIO ITOJTHOCTBIO O€3 OMMUOO0K U HEJ0YETOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOIHEHHYIO MTOJIHOCTHIO, HO MPH HAJIMYUH B Hell He Ooliee
OJIHO Herpy0Ool OIMOKY U OAHOTO Hejo4eTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEJIBHO/32a4TEH0» — CTABUTCS 32 PabOTYy, €CITU 00yUYaIONIUIiCs MPaBUIHLHO BBIMOIHIII HE
MeHee 2/3 Bcell paboThl WM JOMYCTHII He OoJiee OHOM TpyOoi OomMOKM M IBYX HEIOYETOB, HE OoJiee OTHON



rpy0oil U ogHOW HerpyOoi ommuOKku, He 0oyiee TpeX HETrpyObIX OMIMOOK, OAHOW HETrpyOOil OMMOKH M JIBYX
HEJ0YETOB.

«HeynoBJIeTBOPUTEILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMIMOOK W HEJ0YETOB
MIPEBBICHIIO HOPMY TSI OIIEHKU «YIOBICTBOPUTEIHHOY» WU MPABUIBLHO BBITIOTHEHO MeHee 2/3 Bcei paboThl.

Buowl owubok:

- 2pyOble OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 3a0au,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUSL.

- HezpyOvlie OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeleHUll, HEePAYUOHANbHBIN 8blOOD X00d
peuerus..

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOJHEHUSA 3A0aHus; OmoeNbHble NOSPEULHOCU 8
hopmynuposke 8v160008,; HeOPeINCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLEHOK 0 IK3aMEHY M 3a4eTy

«OTAUYHO/32aYTEHO» — CTYACHT NpuoOpen HeoOXOTUMbIE YMEHHUS W HABBIKH, MPOJIEMOHCTPUPOBAIT
HAaBbIK IPAKTHUYECKOr0 MPUMEHEHUS MOJy4YEeHHBIX 3HAaHUH, HE JOMYCTUII JJOTHYECKUX M (PaKTUYECKUX OIINOOK

«Xopouio/3a4TeH0» — CTYACHT NpUoOpen HEoOXOIWMbIE YMEHHSI W HAaBBIKH, MPOJEMOHCTPHUPOBAT
HABBIK MPAKTHYECKOTO MPUMEHEHUS TMOJYYCHHBIX 3HAHW;, JOMYCTHJ HE3HAUUTEJIbHbIE OIIMOKU U
HETOYHOCTH.

«Y10BJIETBOPHUTEIBHO/32a4TEHO» — CTYACHT JOMYCTHII CYIIECTBEHHBIE OLITUOKHU.

«HeynoBjieTBOpUTEJILHO/HE 32a4TEHO» — CTYJCHT JEMOHCTPUPYET PparMeHTapHBIC 3HAHUS H3yIaeMOT0
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JTOMYIIEHBI IPyOble OIINOKH.



