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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Ienu: ocBoeHHE OCHOBHBIX MOJXOA0OB K IOCTPOCHUIO MH(POPMALMOHHBIX M KOMIIBIOTEPHBIX
MOJIEJIEH.

3agaun:
L C(bOpMI/IpOBaTB CI/ICTeMy OCHOBHBIX HOHHTI/Iﬁ KOMHBIOTepHOFO MOI[CJII/IpOBaHI/HI JUTSA
pasnuYHBIX chep HaydYHOH ACATEIHHOCTH;
[ ] Hay‘-II/ITbCSI OLICHUBAThH Hp@HMym@CTBa 1 HEAOCTAaTKHN pastquIx BHUI0OB KOMHBIOTepHOI‘O
MO,Z[G.HI/IpOBaHI/IH;
® OCBOHUTH HH(OPMAITMOHHBIC TEXHOJIOTHH KOMIIBIOTEPHOTO MOJICITUPOBAHUSI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas auctummrHa b1.0.34 KomneroTepHOE MOIETUPOBAaHUE OTHOCUTCS K 0053aTeIbHON
yactu broka 1 06pa3zoBaTebHON MPOTPAMMBL.
JInst u3ydeHus JaHHOW y4eOHON JUCITUTIIMHBI HEOOXOMMBbI 3HAHUS, YMEHUS U HABBIKH,
dbopMupyeMbIe MPEANIECTBYIOIMUMHU AUCIUILTHHAMHY:
51.0.27. Ungopmamura u npocpammuposanue
b51.0.28. lugpdhepenyuanvuvie ypasnenus
51.0.31. Teopemuueckue 0CHO8bL NPUKAAOHOU MAMEMAMUKYU U UHGOPMAMUKL.
51.0.33. Teopusi geposamuocmeni u Mmamemamuyeckas cmamucmuKka
b1.B.01. Ecmecmeennonayytble npUioXceHus ungopmamuxy

[TepeueHs MOCACAYIONIMX YICOHBIX TUCIUIUIHH, I KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBbIE JAHHOW y4eOHOM JUCIUTUIMHOMN:
b52.0.04(11) «lIpouzeodcmeennas neda2o2udeckas

NPAKMUKay,
b53.0] «Buinoanenue u 3auuma 8blNYCKHOU KEAMUDUKAUUOHHOU pabombly

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipouiecc ocBoeHUsT AUCHUTIIIMHBI HATIPaBIIeH Ha GOPMHUPOBAHUE CIEAYIONTUX KOMITETEHITHI B
cootBercTBuU ¢ ®I'OC BO u OIl BO no Hanpasnenuto noaroroku 44.03.05 Ilegarornueckoe
oOpa3oBanue (¢ IByMs MPOPUIIMU TOATOTOBKH):

VYK-1 CriocobeH ocymecTBIsATh MOUCK, KpUTUYECKUN aHAIIW3 B CHHTE3 WH(OpMaIInH,
MPUMEHSTh CUCTEMHBIN MOAXO0/ JIJISl PELICHUS TOCTABIECHHBIX 3a/1a4.

B pesynbrare 0CBOCHUS AUCHUILTUHBI 00YYaIONIUICS OKEH

3HATh: OCHOBHBIE MOHATHUS: O0BEKT, MOJIEJIb, CUCTEMA, MaTeMaTHYeCKas MOJIEIb,
KOMIIBIOTEPHAsI MOZEIb U JIp.; OCHOBHBIE ATAIbl KOMIIBIOTEPHOTI'O MOJIEIMPOBAHMSI; OCHOBHbBIE
3Tanbl U METObI 00PabOTKU HKCIIEPUMEHTAIBHBIX TaHHBIX;

YMETb: aHAJIU3UPOBATH PACCMATPUBAEMYIO MOAEIUPYEMYIO CUCTEMY, CTPOUTD JIsl HEE
TUTIOBBIE MOJIENH; PUMEHSATH MOJIX0] 0OBEKTHOM J1IEKOMITO3UIUY;

BJIa/IETh: HABBIKAMU IIPUMEHEHUS CTaHIapPTHBIX MOJEJIEH K 3aja4aM €CTECTBEHHBIX HAYK;
HaBbIKaMU pa3pabO0TKH 00bEKTHO-OPUEHTHUPOBAHHBIX MOAYJIEH Ha OJTHOM U3 SI3bIKOB
IPOrPaMMHUPOBAHUS.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 3 3a4eTHRIX €., 108 Jac.

dopmMa NpOMEKYTOUHON aTTECTALUU: DK3aMEH.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasgen muciuminHe! / TemMa

Cem.

Bunbl yaeOHO# paboThI

Dopmbl

KonraktHas paboTa
MpenoaaBaTeist
00yJaromuMucs

CamocT.
pabota

Jlexnun

JIa0.
3aHATHS

TIpakr.
3aHATHUSL

TEKyIIETo
KOHTPOJIS;
Dopmbl
TIPOMEXYT.
aTTeCTalnuu

Tema 1. MoxenupoBaHws: OCHOBHEIE 10

IIOHATHA U 3TAIlbl

10

Y cTHBII
oTIpocC

Tema 3. AHanmuTHuueckoe
MOJCITHPOBaAHUE

10

10

3amura
oTyera 1o
nabopaTopHO
i pabote

Tema 4. Umutanimonnoe
MOJICJTUPOBaHHE.

10

10

3amura
oT4era 1o
nabopaTopHO
i pabote

Tema 5. MapKOBCKHE MPOLIECCHI. 10

10

3amura
OTYeTa 110
J1a00paTopHO
i pabote

Tema 6. Monenu HHTENIEKTYalbHBIX 10

CUCTCM.

10

3amura
oTd4era 1o
71a00paTopHO
il pabote

HUroro (10 cemectp):

20

40

OK3.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOM Pa00THI 00YYAIOIIUXCS MO TUCHHUILIHHE

Paspen nucuuruingel / Tema CamocrosiTenpHas padoTa 00yJaroMuXCs Ouenounoe | YuebHo-
Bun camocr. Cpoku 3aTpatsl CPEICTBO METOUYECKOE
paboTsI BBITIOJIHCHUSI | BPEMECHH obecrnieueHne

caMoCT. paboTHI

Tema 3. AHaTUTHYECKOE 1. U3yuenne K 3 Oruer no

MOJICTUPOBAHKE yaeOHo- OKOHYAHUIO nabopatopH | OJ — 2
METOIMYECKIX BBITIOTHEHUS oif pabore. JUT— 1,2
yKa3aHHiA. 71abopaTopH VCTHBIH WP — 3’
2. [ToarotoBka ot paboThI ompoc. >
nabopaToOpHO 10 TaHHOM 5,6,7,8,9
paboTHI. TeMe

OO1mas TpyI0eMKOCTh CaMOCTOSITEIILHOHM paboThI (dac.) 3

W3 HUX ¢ UCIIONB30BaHUEM DIIEKTPOHHOTO 00Y4EHHS 1 3

JMCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH (Jac.)

4.3. Conep:xanue yueOHOro Mmarepuaja

Tema 1. MoaeMmpoBaHusi: OCHOBHbIE MOHATHUSA W 3TANbI.




[Tonarue moxenupoBanus. Martemarudeckoe MmoaenupoBanue. Chepbl IpUMEHEHHS
MojaenupoBaHus. [IoHATHSA: 00BEKT MOJACIUPOBAHUS, COIEPKATEIIbHAS MOJIeTTh, MaTeMaTHICCKast
MOJCJ/Ib, TUIIOTEC3hbI CO,Z[Gp)K&TCJIBHOfI MOJCIN, I/IHTepHpeTaI_II/I}I pe3y.]II>TaTOB MO,Z[G.HI/IpOBaHI/IH.
Bepudukanust mogenu. CBoicTBa MOJICNICH: aJIeKBATHOCTh, aKTYaJIbHOCTh, MOIITHOCTb,
p€3yHLTaTI/IBHOCTB, I[OCTOBepHOCTI:, 3KOHOMMHNYHOCTbD, HpOCTOTa, OTKpBITOCTB. A6CTpaKTHBIe n
MaTepuanbHbie Moei. CTPYKTYpHBIC U (DYHKITMOHAIbHBIC MOACIH. JIUCKPETHBIC U
HENPEPBIBHBIE MOJENHN. JleTepMUHUPOBAaHHBIE U BEPOSTHOCTHBIE MOAEIU. AHATUTUYECKHE
moaenu. [Ipocteie cTpykTypHBIE MOAenu. MiMuTarimonHsie Moenu. JlerepMuHUpOBaHHBIC
MOJICIIN. CTaTI/ICTI/I‘IeCKI/Ie MOJICIIN. BepO}ITHOCTHBIe NI CTOXACTUYCCKHUEC MOICIIN.

Tema 2. AHATUTHYECKOE MO/IeJIUPOBAHKE.

[TocTpoenue moaenu no BepodanbHOMY onucaHuto. OnpeeneHne rpaHul] MOAEIUPYEMOTro
o0bekTa. BeiOop ynpaBisieMbIX U HeynpaBiseMbiX ¢pakTopos. LleneBas GpyHkuus. ABTOHOMHBIE
JMHAMUYECKUE CUCTEMBI. TeueHne u paBHoBecre. Pa30Boe MPOCTPAHCTBO U €r0 CBOMCTBA.
Junamuka ¢a3oBbIX TpaeKTOpuil Ha TIockocTH. [locTpoeHne aHaTUTHYECKOW MOJIENTH TI0
JaHHBIM DKCIEPUMEHTOB. ANNPOKCUMALMS SKCIIEPUMEHTAIBHBIX JaHHbIX. OnpenencHue
K03(pPHUIIMEHTOB aHATTUTUYECKON MOJIENTH 110 METOly HAaUMEHbIINX KBajpaToB. [IpoBepka
MOJIEJIN HA aJICKBaTHOCTb.

Tema 3. UMuUTauMoOHHOE MOIEeJTUPOBAHME.

I/ICTOpI/I}I paBBI/ITI/I}I MOI[GJII/IpOBaHI/ISI. BO3HI/IKHOBCHI/I€ HMUTAIITUOHHOTO MO,Z[G.HI/IpOBaHI/IH. 3TaHBI
MMUTAIMOHHOTO  MojenupoBanus. DopmynupoBka 1enu MozaenupoBaHus. IlocTtpoeHue
KOHIIETITyalbHOH  Mojenu.  Bpibop  ammapata  monenupoBaHus — (cucTema,  A3BIK
nporpaMmMupoBaHuss u T.1.). [ImanupoBanue skcnepumeHTa. [IOBTOPSIEMOCTh IKCIIEPUMEHTA,
YIPaBISIEMOCTh JKCIEPUMEHTOM. BrimonHeHue »skcnepumenta. OOpaboTka, aHanu3 W
WHTEPIPETAIHs JaHHBIX dKCIIepuMenTa. [IprumMepsl UMUTAIIMOHHBIX MOJICIICH.

Tema 4. MapkoBcKHe MPOLECCHI.

MogenupoBaHue ciayd4alHbIX BEJIMYUH. MozaenupoBaHue Clly4aiHbIX IIpoueccoB. MapkoBckue
ciy4aitHele mpotiecchl. [Ipolecchl ¢ TUCKPETHBIM U CIIy4alHbIM BpeMeHeM. MapKOBCKHUE LIETH.
[Ipoueccel 0OIHOPOAHBIE U HEOJHOPOIHBIE.

Tema S. Moaeid HHTE/UIEKTYAJbHbIX CHCTEM.

HckyccTBeHHbIE HEMpOHHBIE ceTH. Marematuyeckas Mojnenb HeWpoHa. [lepcenTpon.
ApxuTekTypa nepcentpoHa. Tumbl GyHKIMIA aKTUBALUU U X MOJEIHpOBaHUEe. MHOTOCIIOMHbIE
HelipoHHble ceTu. [IpaBmma Xe66a u genbTa-mpaBmwio. (OO00OIIEHHOE AENbTa-IIPaBUIIO.
Anroput™ 00paTHOTO pacrpocTpaHeHus omuoku. I mybokoe oOyueHue.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Tema 3ausTHS Bcero uacos OueHOYHBIE Cpe/iCTBa dopMupyembie
KOMIICTCHIINU
Tewma 2. AHanuTH4eckoe 10 Oruer o VK-1
MOJIETTUPOBaHUE nabopaTopHoii pabore.
YcTHbIi onpoc
Tewma 3. IMuTanuonHoe 10 Oruer o VK-1
MOJIEJTUPOBAHUE. nabopatopHot padore.
YcrHbIf onpoc
Tema 4. MapKoBCKHE IPOIIECCHI. 10 Oruer o VK-1
nabopatopHoit pabore.
YcrHbIf onpoc




Tema 5. Moenu HHTEIIEKTYaaIbHBIX 10 OrtueTt no VK-1
CHUCTEM. nmabopatopHo padore.
YcrHbIf onpoc

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEJIbHOE N3yYeHHe CTYIeHTAMHU
B PaMKaxX caMOCTOSITeJIbHOH padoThl

Tema 3ananue dopmupyembie

KOMIIETCHIIUU
Tema 1 MoaenupoBanue KOH(GIUKTHBIX I'paduueckoe pemenne urpsl (2x2) B VK-1
cuTyauui CMEIIAHHbIX CTPATErusiX

4.4. MeToan4yeckune yKa3aHus 10 OPraHM3alMi CaAMOCTOSITEIbHOI padoThI CTY/IeHTOB

CamocrosiTenbHast paboTa CTYAEHTOB BceX (OPM U BHIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTEIbHON IEeATENbHOCTH, 00ECTIeYnBaIOIIeH peann3alnio
TpeboBanuit denepaabHbIX TOCYAAPCTBEHHBIX CTAaHIAPTOB BhICIIEr0 0O0pa3oBaHus. CoriacHo
TpeOOBaHUSAM HOPMAaTUBHBIX JOKYMEHTOB CAMOCTOSITeNIbHAs pab0Ta CTYACHTOB SBISETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO MpoIiecca, TaK Kak OHa 00ecreynBaeT
3aKperUIeHUE MOTyYaeMbIX Ha JICKIIMOHHBIX 3aHITHUSX 3HAHUHU MyTeM MPUOOPETCHIS HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPIKAHMsI, HABBIKOB PELICHHS aKTYyalbHBIX MPOOIEM
(dopmMHpoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
HCCJIEIOBATENIbCKOM 1eATeIbHOCTH, MTOATOTOBKU K CEMHHApaM, 1JabopaTopHbIM paboTaM, caaye
3a4eToB M 9K3aMeHOB. CaMocTosITeIbHAs padoTa CTYAEHTOB MIPEACTABISAET CO00M COBOKYITHOCTD
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATe bHas paboTa B paMKax
00pa3oBaTeNLHOTO MPOIIecca B By3€ pelIaeT CIeAYIOIHe 3a1auu:

— 3aKpeIUICHUE U pacUIMpeHue 3HaHUM, YMEHH, MOJIy4eHHBIX CTyJ€HTaMH BO BpeMs
ayJUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, IPEBPAIICHIE UX B CTEPEOTUIIEI YMCTBEHHOM U
(U3UYECKON NeITeIbHOCTH;

— IpUOOpETEHNE TOTOTHUTEIBHBIX 3HAHUN M HaBBIKOB 10 JUCIUILIMHAM Y4eOHOTO TUTaHa;
— ¢opMUpOBaHUE U Pa3BUTHE 3HAHUN U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIE10BATEIbCKON
JeSITeTbHOCTBIO;

— pa3BUTHE OPUEHTALlMU M YCTAHOBKHM HAa KQU€CTBEHHOE OCBOCHHE 00pa30BaTebHOIM
POTPaMMBI;

— pa3BUTHE HaBBIKOB CAMOOPraHU3aLUU;

— (opMHpOBaHUE CAMOCTOSITEILHOCTH MBIIIUIEHUS, CTIOCOOHOCTH K CAMOPA3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO ¥ CAMOpPEaIN3alluu;

— BBIPa0OTKA HaBBIKOB 3(PPEKTUBHOI caMOCTOATENbHOM MPO(hEeCCHOHABHON TEOPETUUECKOIA,
MPaKTUYECKON U yueOHO-HCCIIeIOBATEIBCKON AEATEIHHOCTH.

IToaroroBka k Jekuuu. KauecTBo 0CBOCHHS COlEep>KaHMsI KOHKPETHOM JUCIUTUIMHBI
IPSIMO 3aBHCHUT OT TOT0, HACKOJIBKO CTYIEHT caM, 0€3 BHELIHETO NPUHYKIEHUS GOpMUpPYET Yy
ce0s1 yCTaHOBKY Ha MOJyYCHHE Ha JICKIUSAX HOBBIX 3HAHHH, JOMOJIHSIIOMUX yXKE UMEIOLIHECs 10
JTaHHOW JucuuIinHe. BpeMs Ha MOArOTOBKY CTY/IEHTOB K ABYX4acOBOM JIEKIIMU IO HOPMATHBAM
cocrapisgeT He MeHee (0,2 Jaca.

IMoaroroBka k npakTHYeckoMy 3aHATHIO. [I0Ar0TOBKA K MPAaKTUYECKOMY 3aHATHIO
BKJTIOYAET CIIEAYIOIINE 3JIEMEHTBI CAMOCTOSATEIILHOM JESITEIbHOCTH: YETKOE MpeICTaBICHHIE
LM U 33]1a4 €ro IPOBEJICHUS; BbI/IEJICHHE HAaBBIKOB YMCTBEHHOM, aHaTUTHYECKOM, Hay4dHOI
NeSITeIbHOCTH, KOTOPbIE CTAHYT Pe3yJIbTaTOM IMpeCTosIIel paboThl. BripaboTka HaBBIKOB
OCYIIIECTBIISIETCS C OMOILBIO MOTY4YEeHUs HOBOM HH(OpMannu 00 n3ydaeMbIX Mpolieccax U ¢
MIOMOIIBIO 3HAHUS O TOM, B KaKOHM CTENCHH B JAHHOE BPEMs CTYACHT BJIaJeeT METOAaMU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH, KOTOPHIMU OH CTaHET IM0JIb30BAThCs HAa IPAKTHUYECKOM




3aasTHA. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSTUIO HEPEIKO TpeOyeT moadopa Marepuara,
JTAHHBIX U CIIEIUANbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JOJIKHBI IOMa TIOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMYIUPOBKU TEMbI UCCIICIOBAHHUS,
MPEJICTABICHHOTO B MOHOTpa(usX, HAYYHbIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIbHO
OCYILIECTBIISIOT TOMCK COOTBETCTBYIOIMX UCTOYHUKOB, ONPEIEIISAIOT aKTyalbHOCTh
KOHKPETHOT'O UCCIIEIOBAHMS MPOLIECCOB U SIBICHUM, BBIIEISIOT OCHOBHBIE CIIOCOOBI
JTOKA3aTeNbCTBA aBTOPAMHU HAYYHBIX Pa0OT IIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xome
CaMoro MPaKkTUYECKOTO 3aHITHSI CTYIEHTHI CHavyalla IPeICTaBISAIOT HaliIeHHbIE UMHU BapUaHTHI
(GOpPMYITUPOBKY aKTyaTbHOCTU MUCCIIECIOBAHMS, 00CYKIAI0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4lleM BapuaHTte. Bpemst Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHUBaM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k ceMuHapcKkoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HaIpaBlieHA: Ha PA3BUTHE CIOCOOHOCTHU K YTCHUIO HAYYHOUN M UHOM TUTEPATYPhI; HA TTOUCK
JOTIOTHUTEIbHON MH(pOpMaInu, MO3BOJISIONIEH ITy0ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOcax; Ha
BBIJICJIEHUE NP paboTe ¢ pa3HbIMU UCTOUHUKAMHU HE0OXO0AMMO HH(pOpMaIH, KOTOpast
TpeOyeTcs JUIsl MOJIHOTO OTBETA Ha BOMPOCHI TJIaHA CEMHUHAPCKOT0 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMHICHIBATH BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINUXCS HCTOYHUKOB
uHpopmaru, opopMIIATh UX TI0 OMOIHOrpadUIECKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISITH aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAITUH; HA MOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 10 00CYX/1aeMbIM BollpocaM; Ha (OpMHUPOBAHKUE HABbIKA OTIEPATUBHOTO
pearupoBaHUs Ha pa3HbIe MHEHHS], KOTOPHIE MOTYT BO3HUKATh IIPU OOCYKIEHUU TE€X WIIA UHBIX
Hay4YHBIX TIpobsieM. BpeMst Ha MOArOTOBKY K CEMUHApy 110 HOpMAaTHBaM COCTaBJISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KOLUIOKBUYMY. KOJIJTOKBHYM TIpeICTaBIISIET COOOM KOJIJIEKTHBHOE
o0cyx/ieHue pa3zena JTUCIHUILIMHBI HA OCHOBE CAaMOCTOSATEIILHOTO N3YYEHUS 3TOT0 pas3zesa
cryneHTamu. [loaroroBka Kk TaHHOMY BUY Y4€OHBIX 3aHATHII OCYIIECTBISIETCS B CIEIYIOIIEM
nopsake. [IpenonaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEAYET MOIYYUTh IPU
M3YYEHUHU OMPEIEIIEHHOTO MEePEYHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAYIUTOPHOE
BpeMs HEOOXOAMMO IIPOYHUTAThH CIEIHABHYIO JINTEPATYPY, BHIIUCATH U3 HEE OTBETHI HA
BOIPOCHI, KOTOpbIE OYAYT 00CYKIaThCsl HA KOJUIOKBUYME, MBICIIEHHO CQOPMYIUPOBATH CBOE
MHEHUE 110 KaXXJI0MY U3 BOIIPOCOB, KOTOPOE OHU BHICKAXKYT Ha 3aHATUH. BpeMs Ha MOATOTOBKY K
KOJJIOKBUYMY MO HOpMAaTHBaM cocTaBJisieT He MeHee 0,2 yaca.

IToaroroBka Kk KOHTPOJILHOI padoTe. KoHTposbHAs paboTa Ha3HAYAETCS TOCIe
W3Yy4YeHUs ONPEIeTICHHOTO pa3ena (pa3/ieioB) TUCIUILIMHEBI H MPECTaBIsIeT cOO0M
COBOKYITHOCTh Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYJCHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MoJIy4aloT OT npenojaBarens. CaMmocTosITeNbHas OArTOTOBKA K KOHTPOJIbHOM paboTte
BKJIIOYAET B c€0sl: — U3YUYCHHE KOHCIIEKTOB JICKIIHIA, PACKPHIBAIOIINX MaTepua, 3SHAaHHUE
KOTOPOTO NMPOBEPAETCS KOHTPOJIbHON paboTOoIl; MOBTOpPEHHE y4eOHOr0 MaTepuasa, MoJIy4eHHOTO
IIPH MOATOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHSATUSM U BO BpEMs UX ITPOBEICHUS;
U3Yy4EHHUE JOMOIHUTEIbHON JIUTEPATYPhI, B KOTOPOH KOHKPETU3UPYETCS COACpKAHUE
MPOBEPSAEMBIX 3HAHUI; COCTABICHHE B MBICIIEHHOW ()OpME OTBETOB Ha MTOCTABIICHHBIC B
KOHTPOJIbHOM paboTe BOMPOCHL; (HOPMUPOBAHHE IICUXOJOTHYECKON YCTAHOBKU Ha YCIIEIIHOE
BBINOJIHEHHE BCEX 3aJaHUi. BpeMs Ha MOArOTOBKY K KOHTPOJIBHOI paboTe Mo HopMaTuBaM
COCTAaBJISIET 2 Yaca.

IMoaroroBka k 3a4etry. CaMoCTOSTETbHAS TIOJTOTOBKA K 3a4ETy JOJKHA
OCYIIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [1oAroToBka BKIIOYAET Cle1yIOUIIe IeHCTBUS:
MEPEYUTATh BCE JICKIUH, 4 TAK)KE MAaTEPUAIIBI, KOTOPbIE TOTOBUIIUCH K CEMHHAPCKUM U
MPAKTUYECKUM 3aHSITHIM B T€UEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMALIHIO ¢ BOIIPOCaMH,
KOTOpBIC JaHbI K 3a4eTy, €ClIi HH(OPMALIUK HEAOCTATOYHO, OTBETHI HAXOIAT B TIPEIOKECHHON
npernojaBatenieM Iuteparype. Pekomenayercs nenaTh KpaTkue 3anucu. Bpems Ha MoAroToBKy K
3a4yeTy 10 HOPMaTHUBaM COCTaBJISIET HE MEHee 4 YacoB.



IMoaroroBka K 3k3amMeny. CaMoCTOSTENIbHAS TOATOTOBKA K SK3aMEHY CXO0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho 00bemM yue6HOTO
Matcpualia, KOTOpBIﬁ HYXHO BOCCTAHOBUTH B MMaMATHU K 3K3aMCHY, BHOBb OCMBICJIUTH U MOHATD,
3HAYUTENbHO O0JIbIIIE, TOATOMY TpeOyeTcs 00JIbIle BPEMEHU U YMCTBEHHBIX ycuinuil. Baxxno
c(hopMHUPOBATH LIETOCTHOE MPEICTABICHIE O COACPIKAHUU OTBETA Ha KaXKIbIii BOITPOC, UTO
IpeJoiaraeT 3HaHUe Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOTO MJIM MHOTO SIBICHUS,
mporecca, yMeHHe pacKpbIBaTh (DAKTOPBI, OMPEACTSIONINE UX TPOTHBOPEYUBOCTh, 3HAHUE HMEH
YYEHBIX, H3Y4aBIINX 00Cy aaemMyro mpodiemy. HeoOxoamMo Takyke mpuBecTH HH(OPMAITUIO O
MaTepHalax SMIUPUYECKUX UCCIIEIOBAHUM, YTO YKA3bIBACT HA BCECTOPOHHIOKO IIOATOTOBKY
CTYJEHTa K 3K3aMeHy. BpeMms Ha MOATroTOBKY K 9K3aMEHY [0 HOPMAaTHBaM COCTaBIIseT 36 4acoB
JUTs 0aKaIaBpoB.

B ®BI'OY BO «MI'Y» opranuzamus caMOCTOATEIbHON paboThl CTYJACHTOB
pernamenTupyercs [lonokeHueM o caMoCcTOsITEIbHON paboTe CTYJACHTOB, IPHUHATHIM Y YEHBIM
coserom UI'Y 22 urons 2012 r.

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

a) OCHOBHas JIuTepaTypa:

1. Coetos, b. fI. MonenupoBanue cuctem. [IpakTukym : yaeOHOe ocodue 11t OakaiaBpoB /
b. 4. Coseros, C. A. SIxoBneB. — 4-¢ u3z., nepepad. u nomn. — Mocksa : U3natensctBo FOpaidr,
2022. — 295 ¢. — (bakanaBp. Akagemudeckuii Kypc). — ISBN 978-5-9916-2858-7. — Tekcr :
aneKkTpoHHbIH // O6pazoBarenbHas mwiardopma FOpaiit [caiit]. — URL:

https://www .urait.ru/bcode/509143 (nara oopamenus: 21.05.2022).

2. ®enopos, . HO. TIporpammupoBaHie Ha s3bIKe BEICOKOTO ypoBHs Python : yueGHOe mocobue aist
By30B / [I. 1O. ®enopos. — 3-e uzn., nepepad. u non. — Mocksa : MU3narensctBo FOpaiit, 2022, —

210 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-14638-7. — TeKcCT : 2MeKTPOHHBIH //
Oo6pa3oBatenbHas mwiathopma FOpait [caiit]. — URL: https://www.urait.ru/bcode/492920 (nata
oOparmenus: 30.05.2022).

0) NONOJIHUTENbHAS IUTEpATypa:

1. KommnproTepHoe MozenupoBanue gpusnueckux mnpoueccos [Tekcr] : yue6. mocobue / B. 1.
Kpacos, U. A. Kpunb6epr, B. JI. [Tanepnsrii ; pem.: A. I'. Uenckuii, B. b. VIBanoB ;
Wpkyrckuii roc. yu-1, @u3. dak. - Upkyrck : U3a-8o UT'Y, 2014. - 103 c. ; 20 cm. -
(KomneroTepHbie TexHOJI0THN B (pusuke). - bubnuorp.: ¢. 103. - ISBN 978-5-9624-1066-1 :
169.00 p., (29 3x3.)

2. TexHOJIOrMs pelIeHns 3a1a4 ¢ IPUMEHEHUEM ITAllOB KOMITBIOTEPHOTO MOJEIUPOBAHMS
[Texcr] : yue6. mocodue / E. H. Banosa, 1. H. Jlecuukos ; pen.: . A. Hukudoposa, H. A.
ITeracosa ; Upkyt. roc. yH-T, [len. un-t. - Upkyrck : Ortuck, 2015. - 79 c. ; 20 cm. -

ISBN 978-5-9907720-7-6 : 90.00 p. , (30 3k3.)

3. Mupkun, b. I'. BBenenne B aHanu3 JaHHBIX ;| yueOHUK 1 mpakTukyM / B. I'. Mupkun. — Mocksa :
MznarenscrBo FOpaiit, 2022. — 174 ¢. — (Bricmiee obpaszoBanue). — ISBN 978-5-9916-5009-0. —
Texcrt : anekTpoHHbIH // Obpa3oBaTensHast miatdopma FOpait [caiit]. — URL:
https://www.urait.ru/bcode/469306 (mata obpamenus: 30.05.2022).

B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHBIE M IOMCKOBBIE CUCTEMBI:

1. Hayunas snextponnas 6ubnmmoreka «kELIBRARY.RU» [DnexkrponHslii pecypc] : caifT. —
Pexxum noctyma: http://elibrary.ru/defaultx.asp



2.

3.

4,

OTKpbITast 3NIEKTPOHHAsE 6a3a peCypcoB M UCCIIEIOBAHUHN «YHUBEPCUTETCKAs
nHpopmarnmonHas cucrema POCCUSy [DnexkTpoHHBIH pecypce] : cailT. — Pexxum
nocryma: http://uisrussia.msu.ru

I'ocynapcrBennast unopmannonHas cucrema «HanuronanbHast 371€KTpOHHAs
oubnuoreka» [DnekTpoHHBIN pecypc] : caldT. — Pexxum moctyna: http://H36.pd

B cootBercTBuu ¢ 1. 4.3.4. ®I'OC BO, oOy4arommmcst B TeYEHUE BCETO Mepruoa
o0yuyeHust oOecrieueH HeOrpaHUYEHHBIA JOCTYN (yIAJEHHBIA JOCTYI) K 3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

e ObC «M3narensctBo Jlanb». OO0 «M3aarensctBo Jlanb». KonTpakt Ne 92 ot
12.11.2018 r. Akt ot 14.11 2018 .

e DOBC DU3 «bubmuotex». 'ocynapctBennslii KoHTpakT Ne 019 ot 22.02.2011 r.
00O «bubnuorex». Jluniensnonnoe cornamenue Ne 31 ot 22.02.2011 r. Axgpec
noctyna: https://isu.bibliotech.ru/ Cpok geiictusi: ¢ 22.11.2011 1. 6eccpoynsbIii.

e DOBC «Haunonanwsusiit mudposoii pecype «Pykont». LIKb «budkom». KontpakT
Ne 91 or 12.11.2018 1. Akt OT 14.11.2018 ..

e DOBC «Aitbykc.py/ibooks.ru». OO0 «AnOyke». Koratpakt Ne 90 ot 12.11.2018 r.
AKT Ne 54 ot 14.11.2018 r.

e DnexTpoHHO-0nOIHoTeuHas cuctema «9bC Fpaiity. OO0 «DnekTpoHHOE
nznarenserBo FOpaiit». Kontpakt Ne 70 ot 04.10.2018 1.

') HHTEPHET-PECYPCHI

1.

98]

8.

9.

http://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.01.pdf - aTo cBOOOAHAS KHITA
MO MPOrPaMMHUPOBAHUIO Ha si3bIKe Python.

https://www.python.org/ - 5361k mporpammupoBanus Python

Onunaiin kype «KomnbrotepHoe MoaenupoBanue» https://stepik.org/course/61480/syllabus
Bopontos K.B. Matemarndeckue MeTo 16l 00Y4EHUS 110 TpelieCHTaM
http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

MareMaTtndaecKkue METOBI pacrio3HaBaHus o0pa3oB ABtop: JI.M. Mecrerkuii (MaTEpHET
YHUBEPCUTET BBICOKHX TEXHOJIOTHI)
http://www.intuit.ru/department/graphics/imageproc/4/1.html

Onunaiin kypc Machine learning https://www.coursera.org/course/ml

Ommnaita kype Big Data Overview
https://education.emc.com/academicalliance/elearning/Big_Data Overview/index.htm
Onuaiin kype R progamming https://www.coursera.org/course/rprog

10. Onnaitn kypc Introduction to Data Science https://www.coursera.org/course/datasci
11. Onnaiin kypc «BBenenne B aHauTHKY OOJBIINX MacCHBOB JaHHBIX» http:/bit.ly/IntuitBDA.
12. Y4ebHuK 1o cTaTUCTUYeCKOMY 00yueHHIo http://statweb.stanford.edu/~tibs/ElemStatlearn/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIMCHUIIJINHBI

6.1. YueOHo-1200paTopHOe 000py10BaHue

OTOT PA3/IEJI HE 3AIIOJIHATDH

6.2. [lporpammHoe obecnevyeHue

Nk W=

SI3p1k iporpammupoBanus Python 3.7. u Beie (OTKpBITOE IPOrpaMMHOE 0OecrieueHHe).
SI3pIK IporpammupoBanus R 3.X u BeilIe (OTKPBITOE IPOrpaMMHOE 00ECTICUCHHE).

R Studio Desktop 1.3.x u BbIIe (OTKpPBITOE TPOTPAMMHOE 0OCCIICUCHHE).

Jupyter Notebook (oTkpbITOE porpamMmmHoe oOecriedeHue).

Jupyter Lab (oTkpbITOE TpOrpaMMHOE O0OecIieueHune).



VisualStudioCode (Microsoft, oTkpbITOE IpOorpaMMHOE 0OecIIeUeHuE)

Oducnpiii maket Microsoft Office Project Professional 2019 (muuensus UT'Y nos
00pa30BaTEeNbHBIX YUPEIKICHUN).

Penakmmmonno-nu3narensckas cuctema MikTeX (oTkpbITO€ MporpaMMHOE oOecrieueHue).

7. OHEHOYHBIE MATEPHAJIBL V151 TEKYIIEI'O KOHTPOJIA X
MMPOMEXYTOYHOU ATTECTALIUA

.1. OnleHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJISI

Bup koHTpOJIS KonTponnpyemsblie TeMbl KonTponupyemsie
KOMIIeTeHIIUH
VYcerHslit onpoc Tema 1. MogenupoBaHusi: ocHOBHbIEe oHATUS U1 | YK-1
JTamBblL.
3amuTa oT4eTa 1o J:abopaTopHOM Tema 2. AHanuTHYECKOE MOAEIMPOBAHUE VK-1
pabote Tema 3. IMuTaniuoHHOE MOJEIHPOBAHUE.
Tema 4. MapKOBCKHE MPOIIECCHI.
Tema 5. Mojieny HHTEIUIEKTYaJIbHBIX CUCTEM.

IIpumepbl OLIEHOYHBIX CPEACTB TEKYyIIero KOHTPOJIs

—

LN

BeraucaTs sHagennd sin{30°) B cos(m/4) ¢ 4 3HAKAMH DOCTE 3AMATOH.

B HeHTepaTHBHOM peAHME CO3JAThH TA0IHITY KBAIpaToR HATypaThHEX THeen oT 0 go 11.
B Ta0mne 3Ha9eHHS NO/DEHE] ORITE IPeICcTARIEHE B Ne0THCIeHHOM GopMaTe.

B ogHo#H TabIHIe MpeICTABHTE 3HATeHHA QVHKIHH sin(t) H cos(t) A4 t, HIMEHARITHMCS
ot 0° 10 30° ¢ marom 1°.

C noMomrr HHCTpyMeHTa CASE cocTaBHTE TabmHITy dvHEITHE Sin(X) HTH cos(X), IpH X,
mvergomenMcs 0T 0 1o 1=3.14, ¢ marom 0.314. Henome30BaTe HTEPAIHOHHED PeRI.
Jln9 meperItueHRE 0T CHHYCA K KOCHHYCY B HHCTpyMeHTe CASE BOCTIOMEI0BATECT TEM,
70 sin(X+12)=cos(x).

OnpeeTHTs, OpH KAKOM 3Ha9eHHE t Belpakente (1+1/1)' nprOmmxenso papaseTca
HEIEpPOEOMY IHCTY e=2.72 (HMeHHO ¢ TOWHOCTER J0 ETOPOTD 3HAKA).

BEMECTHTE GVHEIHIO €°, Kak cyay 20 wiesos paga 1+x+x"/21+x° 31+ OuepemHoi
WIEH PANA BEMHCIIETCA 9epes MPeIslTyInHE mo dopMyne .= *x/(1+1). PaccadTars e
I E'l:l'j.

PazpadoTaTe MOZEE. nobﬂo.mam}m PACCIHTEIEATE (AKTOPHATE OB THCEL.
[IpoaHaHIHPOBATE, A0 KAKHX JHAYEHHH MOXHO CUHTATE (AKTOPHAT, eCTH ero JHATeHHE
BEIBOJHTCA B TAO/IHITY B UET09HCIEHHOM QopMaTe.

PaccyMoTpeTs. Kak pearHpyeT CHCTeMa IIPH BEIBOIE Pe3yIETATOR B TaOMHINY IpH
«ABAPHAHEIX CHTYALIHTD) . HIBIeIeHHE KBATPATHOIO KOPHA H3 OTPHUATEIBHOIO THCIA,
BEITHC/IEHHE APKCHHYCA OT apIryMeHTa, OIBIeTo eJHHHEIEL JereHHe Ha (.

1




B) I'padmsa.

9.

10.

11.

12.

13

15.

16.

17.

TlocTponts rpade QVHEITHHE v=Ssin(X) OpH X, H3MerAromenct oT 0 7o 6n. Henome3osate
3) ABTOMATHIECEVED HACTPOHEY 0T0o0pakeHHA rpadHEa adjust B pyIHVIO YCTAHOBEY
OpeleToR HIMEHEHHS X H V B OIITHAY OKHA IpadHEa.

Henomeaya xacTpyMeRT CASE, MOCTpoHTE B 0THOM IpadHIecKoM OKHE 5 CHHEYCOHT,
OTIHYAMINEYCA HA9ATEHOH Qazof.

TIpoHTHOCTPEPOBATE TPadHMecKH ABTeHHE OHeHHH — IOCTPOHTE TPadHK CyMMEl IBYVX
KOMeDaHHH ¢ OTHHAKOBOH aMITHTYI0H B GIH3EIMHE JacToTaMH. PaccMOTpeTs K 9eMy
OPHEQIHT OTIHIHE B AMITTHTYIAX KOMeOaHHA.

Henomesya napaMeTpHIecKoe 3a1aHHe QYHEIHE. DOCTPOHTE OKPYAHOCTE H 3LTHIIC C
oTHOmeHHeM ocef 2:1 1 1:2.

. IocTporTs GHEryps! JIHCCAXY OPH OTHOMEHHH 9acToT Komedammi 1:2, 3:1 5 1:V2.
14

C HCmoIs30BaHHEM VIpaBIAomeH KoECTPYEUIHH if{ )then() mocTporTs rpadHEE GyHIIHHE
v=abs(X) IpH X H3MeHTROmMeMc 0T —1 70 +1.

Henome3ya cpemcTea BEMMHCICHHEA NPOHIEOIHBIX BEBECTH E OJHO IpadHIecKoe OKHOD
rpaduks yEKmm v(x), dy(x)/dx & d'y(x)/dx’ ana dyesme y=x". [padsxn mocTpoHTE B
OpegeTax —2<x=2.

C moMoIDEie DOCTpOSHHR rPadHEA HARTH NPHOMIDKEHHOE PelleH e YPaBHeHHT sinfx =02
B NEpEOM KBagparTe.. [[POJesaTs To - e CaMOe, HO C HCOIB30BAHHEM TADMIHIEL
PaccyoTpeTs, Kak peardpyeT CHCTEMA IPH BEREOIE PE3VIETATOR HA TpadEy IpH
#ABAPHHHEN CHTYALTHTD: H3BIeTeHES KEATPATHOTO KOPET H2 OTPHEOATETRHOTO THCIA,
BEIMHCIEHHE APKCHEYCA OT ApTryMeHTa, OOBMero eHHIIEL, TemeHue Ha (.

B) O6paboTka IaHHER.

18. TlocTpoHTs rpad HE CTYVHAfHOTD Opollecca, B KOTOPOM He2aBHCHMOH mepeMeHHOH
ABTIAeTCA t, A 3HATeHHe CTyIAHHOH QVHEITHHE 3a73eTca FeHepaTopoM CIydafHE SHCET
rnd(1). papHGMEpHO pachpeleleHHEN B EHTepeate oT 0 go 1.

19. OOeHHTE Ka9ecTBO TeHEpaTopa CIVIAHHERN THCEL «HAOpOCAEy B KBAIpPAaT CO CTOPOHAMH
10*10 TEICHTY To9eK co CIVIAHHEIME KOOPIHHATAMH X H ¥, 33JaEaeMEMHE TeHepaTopoM
rnd(10). KagecTeo reEepaTopa onpelelgeTcd CTeIeHEN Xa0THIHOCTH 3aM0IHEEHRT
KEATPaTa CVIAHHBIME TOTKAMH.

20. HaifiTH MaTeMaTH9ecKoe OFHIaHHe (cpenHee 3Ha9eEHe) 200 CoryIaiHER THCET,
cihopuEpoEaEHEX regepaTopoM 11d(1). Bocmoms30BaTeCca pekyppeHETHED
cooTHOmeHREM Mi+1=(My*k+xu+1)/(k+1). M03BOIAROINEM BEFHCIHTE CPeTHes 1T k+1
HCET 9epes CPeIHes IN% NpeIbLTVINEE K THCeT H oMepeIHoe k+1 — & 9HCI0 He .
YoeIuTECA B TOM, 9T0 CpedHee 3HATUEHHE T4 3T0T0 FeHepaTopa paeHo 0.5

21. Coy=atigele 9uc1a rod(1)-0.5 mietoT HyleEoe cpeqHes 3Ha9eHAe. Toraa qucnepcHs N
TAKHX CITyHaiHEIX BETHIHE X; onpelenterca no gopyyte Dy=Xx"/N. BupectH
PEEYPpeHTHOE COOTHOMEHNE, II0BOTIAI0NIEE BEIMHCIIHTE THCIEpCHED N+1 9ucen gepes
JucTepcHo N gHcenl # odepenaoe N+1 — e uacno. Hafta grcneperso gna 200
CIYHIAHHEN THCEL CHOPMHPOBAHHEN VEAIAHHEIM TeHEePaTOPOM C HyMeEEMM CPeTHHM.



) MaddepeHTHATEHES VPABHSHHA.

26. TlocTpoHTE MpadHEH pemenHd THGepeHTHATEROTO VpagHeHHa dy/di=-yt opu
HaTaTeHOM 3Ha9eHHH Y(i={)=] Ha naTepBane HiMereHnd t oT 0 7o 3. HenonszoBaTe
ecTpoetHEle B MODELLUS cpefcrtea pemesHs THGepeEITHATEREX YPARHEHHHA H

AHATHTHYECKOE PElIeHHe V=¢" -

27. Tlomy9HTE pellleHHe YPABHEHHR 3ATYXAIOMEX KoledanHi v —2gy +v=0 ¢ HaTaTEHEIMH
yemopraHE y(t=0)=1. v (t=0)=0 xa ueTeprane t or 0 10 15. Heobxomuuo npeodpazoears
YVPaEHeHHE B CHCTEMY JEVX VPABHEHHH NepBoro NopAnka. Helone30EaTs ECTPOSHHELE
cpedcTea makeTa. [logodpaTe mapaMeTp g Tasnd o0pazoM, 91005 Ha TpadHke OBLTO

TeTHO BHIHO 3aTVXAHHE Kome0anHi.
E) Mogenmnpoeapne (H3EIECEHY IPOIECCOE.

28. PazpatoTaTe MOJes JEREEHNT Tela, OpoMeHHoro BEEpX IO VITIOM K TOPHIOHTY ©
VIETOM CONPOTHRIEHHT Bo3IVXa. C IOMOMED IPadHIecKoro oToDpaKeHHT TPACKTODHE
D0I00paTs HAYATEHYEO CKOPOCTE Tela (IpH QHECHPOBAHHOM VITIE), 00ECHeTHRARITYID
IMaIeHHE Tela Ha 3aJaHHYE JATBHOCTE.

29 PazpadoTaTs MOIeTE JREACHHA TeTa B IEHTPATEHOM [PAEHTAITHORHOM IQE.
[TponenOHCTPHPOBATE TPAdHIEcKH BOZMOAHOCTE PEATHIAINH JUTHNTHISCKHY B
MApa0OMEIeCKHY TPACKTOPHIL, B 2ABHCHMOCTH 0T HATATEHOH CEOPOCTE.

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAluu
IIprMepHBIH CIMCOK BOMPOCOB /1JIs 3a4éTa:

[Tonsitne MogenupoBanus. Vicropus pa3BUTHsI MATEMATHYECKOTO MOJIETUPOBAHUS.
Oco0eHHOCTH KOMIBIOTEPHOTO MOJICTHPOBAHUS.

OcHoBHBbIE 3Talbl poriecca MoearpoBanus. Crenuduka mpoiecca KIMIbIOTEPHOTO
MOJEIIUPOBAHUS.

[TonsiTusa conepkaTeabHOM MOJienu, MaTeMaTudeckot mojaenu. [loctynatel. [Tapamerpsl
U XapaKTepUCTUKH Mozenel. CBoiicTBa MozeeH.

Knaccudukamnus moneneit.

[loHsATHE TEXHHMYCCKON CHUCTEMEI, €€ DJIEMCHTOB, KOMILIIEKCA, CBOMCTB M T.J. Kitaccel
MOJEJIEN, NCIIOIb3YEMBIE IPU MOAECIUPOBAHUNA TEXHUUECKUX CUCTEM.

ITonsaTHe cayyaiiHOrO Ipouecca. MapkOBCKUE LENH U ITPOLIECCHI.

[Tpumepsl MOJIENIEN HA OCHOBE MAPKOBCKHX LIENEH U MPOIECCOB. DProudecKoe
CBOMCTBO.

10. Umurtanmonnoe moaenupoBanue. Vlctopusi, MpUHIUIIBL, TPUMEPHI.

11. CtpykTypHble U GyHKIHOHATIBHBIE MOAEH. [IporpaMMupoBanie Kak MOICTHPOBAHHUE.
12. KommbroTepHbie MOJIETH B (PU3UKE U TEXHUKE.

13. Monenb konedaTenbHOM CUCTEMBI

14. MonenupoBaHue B 5JKOHOMUKE.

WX N B LD —

IIpumepsbl 3a1aHMi:
Tectsl 1 3ananus B8 DMMOC UT'Y ua caitite https://educa.isu.ru/

TecroBbie 3amanusi pazgen Ne2 (Ykazath oauH NpaBwiIbHBIN oTBeT) Kakme m3 ¢dopmyn HMcrmonb3yroTes s
ormcanus mogenu CMO? (oxun otBet) 1) @opmyisl Opraanra 2) @opmynst Ctelonenta n dumepa 3) Gopmysts
Bupnbayma 4) ®opmynsl Bomsreppa Kakue u3 gopMysn MCHONB3yroTCS UIS ONMCAHUS KHMHETHYECKOW Mozenu?
(omuH otBet) 1) ®opmynsl Dpnanra 2) @opmynsl Creronenta u Gumepa 3) Gopmynst bupubayma 4) Gopmyiist
Bonereppa Kakue u3 GopMmys UCTIONB3YIOTCS UL AUCTICPCUOHHOTO ananu3a? (omuH otBet) 1) dopmynsr JpnaHra
2) ®opmynsl Creronenta u Pumepa 3) Popmynsl bupnbayma 4) dopmynst Bomsreppa Kakme uz dopmyn
WCTIONB3YIOTCS TSl ONMCcaHusl Mojaenu ydeHuka? (omuH otBet) 1) @opmynsl Dpnanra 2) @opmynsl CTeloeHTa U
®dumrepa 3) @opmynel bupudayma 4) @opmynsl BonsTeppa Kakoe moHsATHE OTHOCUTCS K CTPYKTYPHBIM MOJICIISIM B



xumun? (omuH oteet) 1) M3zomep 2) M3oxopa 3) N3o0b6ap 4) M3orepma [Iiis mocTpoeHUs Mojeleii B IICHXOJIOTHH
ucronedyercs ... (ogumH oTBeT) 1) @opmyna Pama 2) ®@opmyna Ilupcona 3) @opmyrna Opnanra 4) dopmyrna
CvupHoBa [[ns moctpoenust moneneir CMO wucmonbdyercst ... (oguH otBeT) 1) ®opmyna Pama 2) dopmyna
ITupcona 3) Dopmyma KommoropoBa 4) dopmyma CmupHOBa JIJIs TPOBEPKH THUIOTE3Bl O paclpelneiIeHUN
ucnonb3yetcs ... (oxuH otBeT) 1) @opmyna Pama 2) @opmyna [uonkosckoro 3) ®opmyna Opnanra 4) Gopmyna
CmupHOBa [{71s1 IOCTPOCHHST MOJENTH IBM)KCHHS PaKeTHl HCIONb3yercs ... (oxumH otBeT) 1) Dopmyna Pamra 2)
®opmyna Luonkosckoro 3) ®opmyna Dpnanra 4) Gopmyna CmupHoBa Mopenp pa3paboTaHHas Ha OCHOBE 0a3bl
JAHHBIX 00 0OBEKTe Ha3bIBaeTCs ... (OAMH OTBET) 1) MHPOPMAIMOHHOW 2) aHATUTUYCCKON 3) MMUTALMOHHOW 4)
reomerpudeckoii ONKCHIBAIOTCS B SIBHOM BHIE (DYHKIMH BBIXOJHBIX IapaMeTpoB (OT BXOJIHBIX) JUISI MOJEIH ...
(omuH oTBeT) 1) MHMOPMAIMOHHOW 2) aHATUTUYECKON 3) MMHUTAMOHHOW 23 4) reomerpuveckoit Meroq MoHTe-
Kapno neoOxomum misi co3manuss Mopenu ... (oguH otBer) 1) MHGOPMALMOHHOW 2) aHANIUTHYECKOW 3)
MMHTALNOHHON 4) reomerpuueckoid IIpobiema MoaenMpoBaHHs OCBEIICHHOCTH OOBEKTa OTHOCHTCS K MOJAENH ...
(omuH otBer) 1) wuWHPOpPMAIMOHHOW 2) aHanWTHYECKOW 3) wWMHTAaMOHHON 4) reomerpuueckorr Moaenb
TETIONPOBOJHOCTH TOHKOTO CIIOS SIBJISETCS... (OIMH OTBET) 1) HENPEPhIBHO-IETEPMUHUPOBAHHOMN 2) HEMPEPHIBHO-
CTOXACTHYECKOH 3) MUCKPETHO-ICTEPMUHUPOBAHHON 4) TUCKPETHO- CTOXacTU4eckoi Mojenb MamuHbl ThiopHHTa
SBIIAETCS... (OMUH OTBET) 1) HENMPEepHIBHO-IETCPMUHUPOBAHHON 2) HEMPEPBHIBHO-CTOXACTHYECKON 3) JAMCKpPETHO-
JIETEpPMUHAPOBAHHON 4) MHCKpeTHO- croxactuieckoi Mogenms CMO i mapuKMaxepckou SBisieTcs... (OIUH
oTBeT) 1) HEeNMPEepPHIBHO-IETEPMUHUPOBAHHON 2) HEMPEPBIBHO-CTOXACTHYECKON 3) AMCKPETHO-ETEPMUHUPOBAHHON
4) nuckpeTHO- croxacThHyeckoit Mozenb ABMKEHHs Bo3/lyXa B aTMocdepe SBisieTcs... (OAMH OTBET) 1) HenpephIBHO-
JETePMHUHUPOBAHHOI 2) HENpephIBHO-CTOXACTUYECKON 3) AUCKPETHO-AETEPMUHUPOBAHHOM 4) IUCKPETHO-
croxactuueckoit K monenupoBanuto CMO orHocutcst TepMuH ... (oxuH otBeT) 1) Cxema rubenn-pa3MHOXKEHUS 2)
napaMeTpuueckuii pe3oHaHc 3) mpobnema uzomepoB 4) ¢opmyina bupnbayma K MopenupoBaHMio B XMUMHUHU
OTHOCHTCSI TepMHH ... (oxuH oTBeT) 1) Cxema rubenn-pa3MHOXKEHUS 2) mapaMeTpuiecKuil pesoHaHc 3) npobiema
n3omepoB 4) popmyna bupudbayma K Mmonenmposannio kone6aTeIbHBIX CHCTEM OTHOCUTCSI TEPMUH ... (OAWH OTBET)
1) Cxema rubenm-pa3MHOXKEHHUS 2) apaMeTpudecknii pesoHaHc 3) mpobiema nzomepos 4) ¢popmymna buprabayma K
MOJICTTUPOBAHUIO B TICUXOJOTHM OTHOCHUTCA TepMHH ... (omuH orBeT) 1) Cxema ruOenu-pasMHOXEHHUS 2)
nmapaMmeTpudeckuii pe3oHanc 3) mpobiema m3omepoB 4) dopmyna bupnbayma Ecim B konebaTtensHOW MOaeTH
YacTOTa BBIHYKIAIOIICH CHJIBI paBHa COOCTBEHHON 9acTOTE, TO MPOSIBIISICTCS sIBJICHHUE... (0uH oTBeT) 1) buenwuii 2)
CoOctBeHHBIX Kosebanuit 3) Monymsiinu 4) Pesonanca Eciii B kosre6aTeTbHOM MOJIENH 9acTOTa BBIHYKIAIOICH
CHUIIBI PaBHA HYJIFO, TO MPOSBIISICTCS sBIICHUE... (onuH oTBeT) 1) buenuii 2) CobcTBeHHBIX Kotebanuii 3) Momynsaiuu
4) Pe3onanca Ecnmu B koje0aTenbHONH MOJENH YacTOTa BBIHYKIAMOLICH CHIIBI OOJbIIE COOCTBEHHON 4acTOTHI, TO
npossisiercst 24 sBnenue... (oauH orer) 1) buennmit 2) CobcTBeHHBIX KoieOanuit 3) Moaynsiun 4) Pesonanca
Ecnu B KonebaTenbHOM MOAEIM 4YacTOTa BBIHYXKIAIOIICH CHIIbI MEHbLIE COOCTBEHHOH YaCTOTHI, TO MPOSBISETCS
siBnicHHe... (onuH otBeT) 1) buennii 2) CobcrBenHbix konebanuii 3) Moaynsuuu 4) Pezonanca Kakoii u3 TepMHHOB
o6o3Hauaet Meto oOpaborku nanueix? (oauH otBer) 1) OLAP 2) JIHK 3) CMYK 4) 'MC Kaxo#i u3 TepMHHOB
ob6o3Hagaet nmBeToBYIO Mozenb? (oauH oTBeT) 1) OLAP 2) JIHK 3) CMYK 4) 'MC Kakoii u3 TepMHHOB OTHOCHTCS
K MojaenupoBanuio B Ouomornu? (omuH otBetr) 1) OLAP 2) JJHK 3) CMYK 4) TUC Kakoit u3 TepMHUHOB
0003Ha4YaeT MOJIENb, HCIIOIB3YyEeMYIO B 3aavax JOrucTHKH... (oguH oTBeT) 1) OLAP 2) IHK 3) CMYK 4) THC
®opwmymna pij = e 0,7(0i-fj) / (1+ e 0,7(0i-Bj) ) otHOCHTCH K... (0nuH oTBeT) 1) Moxenu Pamra 2) moxenmn Bonsreppa-
Jlotku 3) monenu bupHGayma 4) mUCKpeTHON MoJIen BHYTPUBHIO0BOM 00pbOBI 5) Moienn KoaebaTeIbHONH CUCTEMBI
®opmymna pij = Ck+(1- Ck )e 0,7(0i-Bj) / (1+e 0,7(0i-Bj) ) otHOCHTCA K... (0OOUMH OoTBeT) 1) Monenu Pama 2) moxenn
Bonbreppa-Jlotkn 3) wmomenmun bupubayma 4) anckpeTHOW Mopenu BHYTPHUBHIOBOH OOpwOBI 5) Mozpenn
KosiebarenbHOM cuctembl @opmyna 0 2x/0t 2 + kox/0t + c¢x2 = Bcos(pt) oTHOCHTCS K... (0AMH OTBET) 1) Momemnu
Pama 2) monenn Bonbpreppa-Jlotku 3) moxenn bupnbayma 4) muckpeTHOH Mojeny BHYTPHUBHIOBOH OOpBOBI 5)
MozenH kosebatenbHoM cuctemsl @opmyna dN1/dt = (rfN1//k 1) ((k1-N 1)-a12N 2) otHocurcs ... (oauH otBer) 1)
moaenu Pama 2) monenu Bosbreppa-Jlotkn 3) moxmenn bupnOayma 4) QuckpeTHOH MoneNd BHYTPHBUIOBOM
00prOBI 5) Moaenu konedarenpbHOU crcteMbl @opmyna Ni+1 = Ni R / (1+(aNi) b ) otHOCHTCS K... (0qWH OTBeT) 1)
Moxenu Pamra 2) momenu Bosbreppa-Jlotkn 3) momenmu bupnOGayma 4) AWCKpeTHOW MOJIENH BHYTPHUBHIOBOM
060opBOBI 5) MoenH KoJebarenpHOM cucteMbl Popmyia : : A13 pl + A23 p2 - (A32 + A31) p3 = dp3/dt oTHOCHTCH K...
(omua oteT) 1) Momenmu CMO DOpnanra-Kommoroposa 25 2) MoAenu TEIJIONMPOBOJHOCTH TOHKOTO CIIOS 3)
KHHeTHYecKas Mojaens BonbsTeppa-Jlotku 4) Mmomenu [{nonkoBckoro 5) Momenu kojedarenbHoi cructeMbl @opmyna
oy/ot = KIXY - K2Y otHOocutcs k... (ommH oTBeT) 1) Momemrm CMO DOpnanra-Koamoroposa 2) momaenu
TEIJIONPOBOIHOCTH TOHKOTO Clost 3) KuHeTndeckass monens Bombreppa-Jlotkn 4) monemmn L{monkoBckoro 5)
MoJienn KosebaTtenpHol cucteMbl @opmyna O 2x/0t 2 + ¢x2 = 0 otHocuTcs K... (ogmH oTBeT) 1) Momenmu CMO
Opnanra-Konmoroposa 2) Mojiey TEIUIONPOBOIHOCTH TOHKOTO CJIOS 3) KMHETHYecKas Mojellb Bombreppa-JloTku
4) monenu {nonkoBckoro 5) Moxenu konebarensHoN cucteMbl Popmyna 0T/0t = a 0 2T/0x 2 oTHOCHUTCS K... (OMH
otBet) 1) Momenu CMO Dpnanra-Konmoroposa 2) MOAEIH TEIUIONPOBOJHOCTH TOHKOTO CJIOSI 3) KHHETHYECKAst
Monenb Bonbreppa-Jlotku 4) monenu Luonkosckoro 5) moxenu kojiebarenpHOl cuctembl @opmyna 0 2H/0t 2 =
F/m = (Fraru - mg - KV2)/m otHocurcs k... (omud otBeT) 1) mogenmn CMO Dpnanra-Kommoroposa 2) moaenu
TETIONPOBOJHOCTH TOHKOTO CJOs 3) KuHeTWdeckas Mojienb Bonbreppa-Jlotkn 4) moxmenu I{nonkoBckoro 5)
MoJienu KojebaTenpbHOl cucteMbl Kakoidl W3 TepedyncIeHHBIX OOBEKTOB HE OTHOCHUTCS K HH(OPMAIMOHHOMY
MojaenupoBanuio? (oguH otBeT) 1) Cucrema peanbHOTO BpeMeHHW 2) AnmuTuBHas Mojaenb 3) CHUCTeMHBIH aHamu3
obwrekTa MoaenupoBanus 4) Pemsmmonnas mozens 5) CemanTudeckas ceTh Kakas n3 ¢GopMyll onpenessieT cpeaHee



Bpems oxuganus B CMO? 1) dopmyna Jlurtna 2) dpopmyna Cosumka 3) popmyna I'omopu 4) dopmyna Jlarpamxka
5) dopmyna rubenm-pasmuoxeHus Kaxas u3 gopmyn ces3eiBaeT punruTHBIE BeposiTHOCTH B CMO? 1) dopmyna
Juttna 2) popmyna Casumxa 3) popmyna 'omopu 4) popmyna Jlarpanxka 5) popmyna rubenn-pa3MHOKEHUS

Pazpaboruuk: Kenpun B.C., k.T.H., TOIIEHT, JOIEHT



