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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

HGHI/II OCBOCHHEC OCHOBHBIX ITOAXOOA0B K HpOGKTHpOBaHHe HpI/IK.HaI[HBIX KOMHBIOTepHBIX
MOJIEJIEH.

3agaun:
L C(bOpMI/IpOBaTB CI/ICTeMy OCHOBHBIX HOHHTI/Iﬁ HpI/IKJIa,Z[HOI‘O KOMHBIOTepHOI‘O
MOJICTUPOBAHUS JJIsl PA3JIMUHBIX chep HaAyIHOU JIesATEeTbHOCTH;
® Hay‘-II/ITbCSI OILICHHUBATH Hp@HMyn.[@CTBa U HCAOCTATKHN paS.HI/I‘-IHBIX BHUJIOB HpI/IKHaI[HOI‘O
KOMHBIOTepHOI‘O MO,Z[G.HI/IpOBaHI/IH;
® OCBOUTH HH(OPMAITMOHHBIC TEXHOJIOTHH MPUKIATHOTO KOMITBIOTEPHOTO MOJICTUPOBAHMUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas gucruminHa b1.B.09 [puknagHoe MmareMaTHYeCKOE MOJISTUPOBAHUE OTHOCUTCS K
yactu brioka 1 o6pazoBaTensHON porpaMMel, (GOPMUPYEMOH ydacTHUKaMH 00pa30BaTEIbHBIX
OTHOIIICHUH.
Jlist u3ydeHus TaHHOW y9eOHOM TUCIUILIMHBI HeOOXOIMMbI 3HAHHMSI, YMEHHSI U HAaBBIKH,
dbopMHpyeEMBIC MPEIIECTBYIONTUMHI JUCITUTITHHAMMU:

b51.0.15. lugpdpepenyuanvuvie ypasnenus.

b51.B.J[B.02.01. Texuonocuu npo2pammuposanus

b51.B.01. Ocrosbl mamemamu4ecko20 Mo0eauposanusl.

[Tepeuens mocneAyOMUX YI€OHBIX JUCIUTLINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKH, POpMUPYEeMbIe JTaHHON y4eOHOW TUCIUTLTHHOMN:

b2.B.03(11) «Hayuno-ucciedosamenvckas pabomay;

52.0.01 (110) «llpedouniomuas npakmuxay;

b53.01 «Bovinonnenue u 3auuma 8bInyCKHOU K8ANUDUKAYUOHHOU padbombLy

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Ipouiecc ocBoeHUsT AUCHUTIIIMHBI HATIPABIIeH Ha GOPMHUPOBAHUE CIEAYIONTUX KOMITETESHITUH B
cootBercTBUU ¢ ®I'OC BO 1 OII BO no nanpasnenuto noaroroku 01.03.02 [MpuknagHas
MaTeMaTHKa 1 HH(POpMaTHKa:

[TK-1 Criocoben pa3pabarbiBaTh, OTIIAKHUBATH, POBEPATH PAOOTOCTIOCOOHOCT,
MOIU(UIIUPOBATH MPOTPAMMHOE 00ECTICUeHUE; IPUMEHSTh METOJIBI U CPEJICTBA
MIPOCKTUPOBAHUS TPOTrPAMMHOTO 00ECIIeYeHUs, CTPYKTYP JaHHBIX, 0a3 JaHHBIX, POTPAMMHBIX
UHTEpPEICOoB;

[1K-3 Cnioco6en co3aaBaTh, MOIU(PHUITMIPOBATH H COMTPOBOXKIATH HH(OOPMAITMOHHBIC CHCTEMBI,
ABTOMATHU3UPYIOIIHNE 33a/1a9M OPTaHU3aIIMOHHOTO YIIPABICHUS U MPOLECCOB (PYHKITMOHUPOBAHHUS
MIPOU3BOJICTBEHHBIX OPTaHU3AINH, COIIMAIBHBIX HHCTUTYTOB U CTPYKTYP.

B pe3ynbraTe 0cBOCHUS IUCHUIUIMHBI O0y4YaIOUIUIiCs T0JKEH

3HATh: OCHOBHBIE TIOHATHUS: 00BEKT, MOJIENb, CUCTEMA, MATEMATHUECKast MOJICITb,
KOMITBIOTEPHAs! MOJIENb U AP.; OCHOBHBIE 3TAIlbl KOMIIBIOTEPHOT'O MOJEIUPOBAHUS; OCHOBHBIE
ATaIbl ¥ METOABI 00PaOOTKHU IKCTIEPUMEHTANBHBIX TaHHBIX;

YMETh: aHAJIU3UPOBATh PACCMATPUBAEMYIO MOAEIIUPYEMYIO CUCTEMY, CTPOUTH ISl HEE
TUTIOBBIC MOJICIH; IIPUMEHSTh MTOJX0 OOBEKTHOM IEKOMITO3UIIUY;

BJIAJI€Th: HABBIKAMH NPUMEHEHMS CTaHAAPTHBIX MOJENIEH K 3a/1adyaM €CTECTBEHHBIX HAYK;
HABBIKAMU Pa3pa0d0TKH 00bEKTHO-OPUECHTHPOBAHHBIX MOAYJICH HAa OJTHOM H3 SI3bIKOB
IPOrpaMMHUPOBAHUS.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 4 3a4eTHRIX €., 144 Jac.

dopma IpoOMEKyTOUHON aTTeCTAllUU: IK3aMeH, KypcoBas padora.

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

Pasgen muciuiinHe! / TemMa

Cem.

Bubl yaeOHO# paboThI

Dopmbl

KonraktHas paboTa
MPErnoiaBaTes ¢
00yJaroImuMuUCs

Camocr.
pabota

Jlexmun | JIao.
3aHATHS

TIpakr.
3aHATHUSL

TEKyIIETo
KOHTPOJIS;
Dopmbl
TIPOMEXYT.
aTTeCTalnuu

Tema 1. [Ipuknagapie TEXHOIOTHN 6

KOMIIBIOTCPHOT'O MOACTIUPOBAHUA

32

3amura
oT4era 1o
nabopaTopHO
i pabote

Tema 2. AHaIUTHUYECKOE
MOJCIIUPOBaAHUE

10

3amura
oT4era Io
J1a00paTopHO
i pabote

Tema 3. UmuTarnonHoe
MOJICITHPOBAHHUE.

10

3amura
oT4eTa 1o
mabopaTopHO
i pabote

Tema 4. MapKOBCKHE MPOLIECCHI. 6

10

3amura
oT4era 1o
mabopaTopHO
i pabote

Tema 5. Mogenu UHTEIIEKTyaJIbHBIX 6

CUCTCM.

10

3amura
OTYeTa 110
J1a00paTopHO
i pabote

HUroro (6 cemectp):

72

27

9K3.,
Kypc.pao.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOUM PA00THI 00Y4AIOIIUXCS MO TUCHHUIIHHE

Paspen nucuuruingel / Tema CamocrosiTenpHas padoTa 00yJaroMHXCs Ouenounoe | YuebHo-
Bun camocr. Cpoku 3atpartsl CPEICTBO METOUYECKOE
paboTsI BBHITIOJTHCHUSI | BPEMECHH obecrnieueHue
camocT. paboTsl
Tema 1. [Ipuknagasie 1. OcBoenue 3 Otuer no
TEXHOJIOTHH KOMITHIOTEPHOTO 06a30BBIX K nabopaTtopH
MOJIEITMPOBAHUS BO3MOKHOCTEH oii pabore.
OKOHYAHUIO o
SI3BIKA Y cTHBII
mborpaMMibosa | BPITOTHCHIA OIPOC OJ1-2
porp p IPaKTHYECK poe. A1-3
Hus Python. oif DAGOTEL TP — 11
2. Peasmmzanus p " a
10 JaHHOM
KOHTPOJBHBIX
TEME
PUMEPOB
poTpaMm




Tema 2. AHamuTHYeCKOE 1. Nzydyenwue K 6 Oruer o

MOJICTTUPOBAHUE y4aeOHo- OKOHYAHUIO nabopaTtopH OJ1-2
METOIMYECKIX BBITIOTHEHUS oif pabore. UI—1.2
YKa3aHHUH. J1a00paToOpH YcTHBIH WP — 3 >
2. [ToarotoBka ot paboThI ompoc. >
nmabopaTtopHoOi 10 TaHHOM 5,6,7,8,9
paboTHL TeMe

Tema 3. UmutanuoHHoe 1. U3yuenue K 6 Otuer no

MOJICTIMPOBaHUE. yueOHO- OKOHYAHHIO nmabopaTopH | )1 1
METOAMYCCKIX BBITIOJTHEHHS oii pabore. I—12
yKa3aHUiL. n1abopaTopH VYcTHbIi 3 ’ 9
2. [NoaroToBka 0ii paboThI o1poc. up -3,
J1abopaTopHOU 0 JJAHHOU
paboTHI. TeMe

Tema 4. MapkoBcKkue 1. Nzydenue K 6 Oruer o

TIPOIIECCHI. y4aeOHO- OKOHYaHUIO nabopaTtopH
METOIUIECKIX BBITIOJTHCHHSI oif pabore. | OJI-1
YKa3aHHUA. nmabopaTopH YcTHBIH JJI-2
2. IToaroroska ot paboThI ompoc. HUP-3,7,8
nmabopatopHOi 10 TaHHOM
paboTHL TeMe

Tema 5. Monenu 1. Uzyuyenue K 6 Otuer no

MHTEJUIEKTYaIbHBIX CHCTEM. yueOHO- OKOHYaHHIO mabopaTopH | y] _ |
METOAMYCCKIX BBITIOJTHEHHS oii pabore. T -3
yKa3aHUiL. 1abopaTopH VYcTHbii
2. [MoxroToBka oii paboThI o1mpoc. WP -3,7,8,9,
nmabopaTtopHoi 10 TaHHOM 10, 11, 12
paboTHI. TeMe

OO61mas TpyJ0eMKOCTh CAaMOCTOSTENILHOM paboTHI (Jac.) 27

W3 HUX C HCIIOJTB30BAHUEM DJICKTPOHHOTO O0YICHHUS U 27

JIMCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTHH (Jac.)

4.3. Conep:xanue yueOHOro MaTepuaJia

Tema 1. IlpukaaaHble TEXHOJOTHH KOMIIBIOTEPHOT0 MOAEJIMPOBAHMSI.
[Tporpammuslii mHCTpYMeHTapuid. SA3pik Python. PaboTa ¢ BekTopamu u MmaTpuiiamu.
CumBoJIbHBIE (MaTEMAaTUYECKHE) BHIYUCIICHUS. BrU3yanu3aius u aHuManus MOJeIe.

Tema 2. AHATUTHYECKOE MO/IeJIUPOBAHME.

[TocTpoenue moaenu no BepoanbHOMY onucaHuto. OnpeeneHue rpaHul MOAEIUPYEMOTro
o0bekTa. BeiOop ynpaBisieMbIX U HeynpaBiseMbix ¢akTopos. LleneBast GpyHkuus. ABTOHOMHBIE
JMHAMUYECKUE CUCTEMBL. TeueHne u paBHoBecre. Pa30Boe MPOCTPAHCTBO U €r0 CBOMCTBA.
Junamuka ¢a3oBbIX TpaeKTOpUil Ha TI0cKoCTH. [locTpoeHne aHATUTHYECKOW MOJIENTH TI0
JaHHBIM DKCIEPUMEHTOB. ANMPOKCUMALHS SKCIIEPUMEHTAIBHBIX JaHHbIX. OnpenencHue

K03 PHUIIMEHTOB aHATTUTUYECKON MOJIENTH 110 METOly HAaUMEHbIINX KBajpaToB. [IpoBepka
MOJIEJIM HA aJICKBaTHOCTb.

Tema 3. UMUTAaUMOHHOE MOI€JTUPOBAHME.

I/ICTOpI/ISI paBBI/ITI/ISI MOI[GJII/IpOBaHI/ISI. BO3HI/IKHOBGHI/I€ HMUTAIITUOHHOTO MO,Z[G.HI/IpOBaHI/IH. 3TaHBI
MMUTAIIMOHHOTO MojenupoBanus. DopmynupoBka 1enu MozaenupoBaHus. IloctpoeHue
KOHIIENITyalbHOH  Mojenu.  Bpibop  ammapata  mojenupoBaHus — (cucTema,  A3BIK
nporpaMmMupoBaHuss u T.1.). [ImanupoBanue skcnepumeHTa. [IOBTOPSIEMOCTh SKCIEPUMEHTA,
yIPaBISIEMOCTh JKCIEPUMEHTOM. BrimonHeHue oskcnepuMmenta. OOpaboTka, aHanu3 W
WHTEPIPETAIHs JaHHBIX dKCIIepuMenTa. [IprumMepsl UMHUTAIIMOHHBIX MOJICIICH.

Tema 4. MapkoBcKHe MPOLECCHI.




MogenupoBaHue ciaydalHbIX BEIMYUH. MozaenupoBaHue Clly4aiHbIX IIpoueccoB. MapkoBckue
ciy4aitHble mpotiecchl. [Ipoiecchl ¢ TUCKPETHBIM U CIIy4alHbIM BpeMeHeM. MapKOBCKHUE LIETH.
[Ipouieccel 0IHOPOAHBIE U HEOJHOPOIHBIE.

Tema 5. Moaeid HHTE/VIEKTYAJbHbBIX CHCTEM.

HckyccTBEeHHbIE HEUPOHHBIE  CETH.

Marematuyeckass MOIENIb

HeWpoHa.

ITepcenTpoH.

ApxuTekTypa nepcentpoHa. Tumbl GyHKIMIA aKTUBALUU U X MOJEIHpOoBaHUEe. MHOrOCIIOMHbIE

HEUPOHHBIE CETH.

[IpaBuna XeGba U AeIbTa-MPaBUIIO.

Anroput™ 00paTHOTO pacrpocTpaHeHus omuoku. I mybokoe oOyueHue.

O06001eHHoe  AeNbTa-IPaBUIIO.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NIPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3ansTus Bcero vacos O1eHOYHBIE CpPEeICTBA dopmupyemblie
KOMIIETCHIINN
Tema 1. Ilpuknagaple TEXHOIOTUN 32 Otuer 1o TIK-1
KOMIIBIOTEPHOTO MOJCITHPOBAHUS MPaKTHIeCKOi padore.
YcrHbIi onpoc.
Tema 2. AHaTUTHIECKOE MOICTPOBAHUE 10 Oruer o TIK-3
MPaKTHIECKOH padoTe.
YerHblii onpoc.
Tema 3. UMuTanimoHHOE MOAETUPOBAHUE. 10 OTuyer no TIK-3
HpaKkTHYEeCKOi padore.
YcTHbIi onpoc.
Tema 4. MapKoOBCKHE MPOLIECCHI. 10 Otuer no TIK-3
NpaKkTHYEeCKOi padore.
YcTHbIi onpoc.
Tema 5. Moaenu UHTEIIEKTyadIbHbIX 10 Oruer no TIK-3

CUCTCM.

YcrHbli onpoc.

HpakTHYEeCKOi padore.

4.3.2. IlepedyeHb TeM (BOMPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE M3Yy4YeHHe CTYyIeHTaMu

B PAMKAaX CaMOCTOSITeJIbHOM padoThI

Tema 3amanue dopMmupyemsbie
KOMIETCHIIUU

Tema 1 MonenupoBaHus: Brinonnenue npocTsIx TIK-1

OCHOBHBIE NTOHATHUS U orepaunuii HHCTpyMEHTaMU

STambl penakropa

Tema 2 MonenupoBanne KOHGIUKTHBIX I'padmueckoe pemenne urpsl (2x2) B I1K-3

cUTyauui CMEIIAHHBIX CTPaTErusiX

4.4. MeToan4yeckne yKa3aHus 110 OPraHU3alMi CAMOCTOSATEIbHOI padoThI CTY/IeHTOB

CamocrosiTenbHasi paboTa CTYACHTOB BceX (OPM U BUIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTEIbHON 1A TENbHOCTH, 00ECTIeYuBaIOIIEH pealn3alnio
TpeboBanuit denepaibHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB BhICIIEro 00pa3oBaHus. CoriacHO
TpeOOBaHUSAM HOPMAaTUBHBIX TOKYMEHTOB CAMOCTOSITeNIbHAs paboTa CTYACHTOB SBISETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOr0 MPoIiecca, TaK Kak OHa 00ecreynBacT
3aKpeIUIeHUE MOJIy4yaeMbIX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAHUHN ITyTeM NpUOOpETEeHUs! HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPIKAHMSI, HABBIKOB PELICHHS aKTyalbHBIX MPOOIEM
¢dopmMHpoBaHUs OOIIEKYIBTYPHBIX U MPOPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH, MOATOTOBKU K CEMHHApaM, 1JabopaTopHbIM paboTaM, caaye




3a4eTOB M SK3aMeHOB. CaMoCTosATeIbHAs padoTa CTYJCHTOB MPEICTaBISAET COOON COBOKYITHOCTh
ayJIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATe bHas paboTa B paMKax
00pa3oBaTeNLHOTO MpPOIIecca B By3€ pelIaeT CIeAyIone 3a1auu:

— 3aKpeIUICHUE U pacUIMpeHue 3HaHUM, YMEHH, MOJIy4eHHBIX CTyJJ€HTaMH BO BpeMs
ayJUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI, IPEBPAILICHUE UX B CTEPEOTUITEI YMCTBEHHOM U
(U3UYECKON NeITeIbHOCTH;

— IpUOOpETEHNE TOTOTHUTEIbHBIX 3HAHUHN M HABBIKOB 10 JUCIUILIMHAM Y4eOHOTO TUTaHa;

— ¢opMUpOBaHUE U Pa3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIE10BATEIbCKON
JESTEIIbHOCTBIO;

— pa3BUTHE OPUEHTALIMU M YCTAHOBKHM HAa KaU€CTBEHHOE OCBOCHHE 00pa30BaTebHOI
POTPaMMBI;

— pa3BUTHE HABBIKOB CAMOOpPraHU3aLINN;

— ¢opMUPOBaHKE CAMOCTOSTEIILHOCTH MBITIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILEHCTBOBAHHUIO ¥ CAMOpPEaIN3alliu;

— BBIPa0OTKA HaBBIKOB 3(PPEKTUBHOI caMOCTOATENbHOM MPO(hEeCCHOHALHON TEOPETUUECKO,
MPaKTUYECKON U yueOHO-HCCIIeIOBATEIHCKON ACATEIHHOCTH.

IMoaroroBka k jeknuu. KauecTBo ocBOEHUs COIEpPKaHUS KOHKPETHOW JUCIUILTAHBI
IPSIMO 3aBHCHUT OT TOT0, HACKOJIBKO CTY/IEHT caM, 0€3 BHELIHETO NPUHYKICHUS GOpMUPYET Y
ceOst yCTaHOBKY Ha TMOJyYeHUE HA JICKIUSX HOBBIX 3HAHUH, TOTIOTHSIONINX Y)KE UMEIOIIHECS 110
JTaHHOW JucuuIinHe. BpeMs Ha MOArOTOBKY CTY/IEHTOB K ABYX4acCOBOM JIEKIIMU [TO HOPMATHBAM
cocrapisgeT He McHee 0,2 Jaca.

IloaroroBka k npakTHyeckoMy 3aHATHIO. [[0Ar0TOBKA K MPAaKTUYECKOMY 3aHSATHIO
BKITIOUAET CIEAYIONIUE JIEMEHTBI CAMOCTOSTENILHOM eATeThHOCTH: YeTKOE TPEICTABICHUE
LeJIM U 33]1a4 €ro IPOBEICHUS; BbIJIEJICHHE HAaBBIKOB YMCTBEHHOM, aHATUTHYECKOH, Hay4dHOI
NEeSTENIbHOCTH, KOTOPBIE CTAHYT PE3yIbTAaTOM MpeCTosIIeH paboThl. BripaboTka HaBBIKOB
OCYIIECTBIISIETCS C OMOILBIO MOTY4YeHUs HOBOM HH(OpMannu 00 n3ydaeMbIX Mpolieccax U ¢
MOMOIIbIO 3HAHUS O TOM, B KAKOW CTENEHU B IAaHHOE BPEMS CTYJCHT BIIAJICeT METOIaMHU
HCCJIEIOBATEIHCKOM 1eATEIbHOCTH, KOTOPHIMU OH CTaHET IM0JIb30BAThCs Ha IPAKTHUYECKOM
3aasTHA. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSATHUIO HEPEIKO TpeOyeT moadopa Marepuara,
JTAHHBIX U CIIEHUANbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JOJIKHBI IOMa TIOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMYIUPOBKU TEMbI UCCIICAOBAHNUS,
MPEJICTABICHHOIO B MOHOTpa(usX, HAYYHbIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIbHO
OCYIIECTBIISIOT MOMCK COOTBETCTBYIONIUX HCTOYHUKOB, OTIPEICIISIOT aKTYaIbHOCTh
KOHKPETHOT'O MCCIIEIOBAHUS MPOLIECCOB U SIBICHUM, BBIIEISIIOT OCHOBHBIE CITIOCOOBI
JTIOKA3aTeNbCTBA aBTOPAMHU HAYYHBIX Pa0OT LIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xoxe
CaMoro MPaKkTUYECKOr0 3aHITHSI CTYIEHTHI CHavyalla IPeICTaBISAIOT HalileHHbIe MU BapUaHThI
(bOpPMYITUPOBKH aKTyaTbHOCTU MUCCIIEIOBAHMS, 00CYKIAI0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HAWIy4lleM BapuaHTte. Bpemst Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHSITHIO IO HOpMaTHUBaM
cocrapisgeT He MeHee 0,2 Jaca.

IloaroroBka k ceMuHapcKkoMy 3aHATHIO. CaMOCTOSITENIbHASA [TOATOTOBKA K CEMUHAPY
HaTpaBlieHAa: Ha PA3BUTHE CIOCOOHOCTHU K YTCHUIO HAYYHOUH M UHOM TUTEPATYPhI; HA TTOUCK
JOTIOTHUTEILHON MH(pOpMaInu, MO3BOJISIONIEH Ty0ke pa3o0paThcsi B HEKOTOPBIX BOIIPOcax; Ha
BBIJICJIEHUE TP paboTe ¢ pa3HBIMU UCTOUHUKAMHU HEOOXOIMMO HH(pOpMaIiH, KOTOpast
TpeOyeTcs JUIsl MOJIHOTO OTBETA Ha BOMPOCHI TJIaHA CEMUHAPCKOT0 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PABUIHHO BHIMKMCHIBATH BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIIUXCS HCTOYHUKOB
uHpopmaru, opopMIIATh UX TI0 OMOIHOrpadUIECKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISITH aHAJIU3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAITUH; HA MOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 10 00CYX/1aeMbIM BolpocaM; Ha (OpMHUPOBAHKME HABbIKA OTIEPATUBHOTO
pearupoBaHus Ha pa3HbIe MHEHUS, KOTOPBIE MOTYT BO3HUKAThH MIPH OOCYKICHUU TEX WIIH UHBIX
Hay4YHBIX TpobsieM. BpeMst Ha MOATOTOBKY K CEMUHApy 110 HOpMAaTHBaM COCTaBJISIET HE MEHEe
0,2 ygaca.



IMoaroroBka K KOJIOKBUYMY. KOIITOKBUYM IIpe/icTaBiIsIET COO0M KOIJIEKTUBHOE
oOcyxJeHue pazjiena JUCIUIUIMHBI HA OCHOBE CaMOCTOSITENIbHOTO U3yYEHUS 3TOT0 pasjena
cryaentamu. [loaroToBka Kk JaHHOMY BUY Y4€OHBIX 3aHATHI OCYIIECTBIISIETCS B CISIYIOIIEM
nopsake. [IpernonaBarens 1aeT CUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOJIYUYUTh IPU
U3y4EHHUH ONPEICTICHHOTO MEPEYHs HayYHBIX UCTOYHUKOB. CTyJJ€HTaM BO BHEAYJIUTOPHOE
BpeMsl HEOOXOAMMO IPOYUTATh CHEIHAIbHYIO JINTEPATYPY, BHIIHUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIYyT 00CYXIAaThCsI HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIUPOBATH CBOE
MHEHHE 110 Ka)XXJ0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKAXXYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee (,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KoHTponpHas paboTa Ha3HAYaETCs MOCIE
U3y4EHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPECTaBIseT COO0H
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aroT OT nmpenojaBaress. CaMoCcTosTeNbHAas! MOATOTOBKA K KOHTPOJILHOW paboTe
BKJIIOYAET B ce0s: — U3YUYECHHE KOHCIEKTOB JIEKIIUH, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPsIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOT0 MaTepuaia, MoJIydeHHOTO
IPU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHATUSAM U BO BpeMs UX MTPOBEJICHUS;
U3y4eHHE JOMOTHUTEIBHOM TNTEpaTyphl, B KOTOPOH KOHKPETH3UPYETCS COACp KaHue
MIPOBEPSIEMBIX 3HAHUI; COCTaBJICHHUE B MBICIIEHHOM (pOpME OTBETOB Ha MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAaHUE NICUXOJIOTUYECKON YCTAaHOBKHM HA YCIICIIHOE
BBITMIOJTHEHHE BCceX 3afjaHuii. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaTHUBam
COCTaBJISIET 2 Yaca.

IMoaroroBka k 3a4ery. CamocTOSTEIbHAS OArOTOBKA K 3a4YETy J0JKHA
OCYILECTBIISATHCS B TEUEHUE BCero cemecTpa. I1oAroToBka BKIIOYaET CleayIonme AeHCTBUS:
NepeyuTaTh BCE JICKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €ClId HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOAT B IPEIIOKEHHON
npernoaaBareneM Inteparype. PekomenayeTcs nenaTh KpaTkue 3amucu. Bpems Ha MOATOTOBKY K
3a4eTy 110 HOpMAaTHBaM COCTAaBIIIET HE MEeHee 4 4acoB.

IMoaroroBka k 3k3amMeny. CaMOCTOSITENbHASI TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho 00bemM yue6HOTO
MaTepuaia, KOTOPbI HY)KHO BOCCTAHOBUTH B TIAMSITH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHSATb,
3HAYUTENbHO OO0JIbIIIE, TOATOMY TpeOyeTcst 00JIbIle BPEMEHU U YMCTBEHHBIX ycuiuil. Baxxno
copMHpOBATH IIEIOCTHOE NPEACTABICHUE O COJCPKAHUN OTBETAa Ha KaXJIbIi BOIIPOC, YTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOTO MJIM MHOTO SIBICHUS,
npoliecca, yMEHUEe pacKpbIBaTh (PaKTOPHI, OMPEACTSAIONINE UX TPOTUBOPEUUBOCTD, 3HAHUE UMEH
YYEHBIX, H3YYaBIINX 00Cyx aaemMyro mpodiemy. Heooxoamumo Takyke mpuBecTH HH(OPMAITUIO O
MaTepuanax YMIUPUUECKUX UCCIECIOBAHUN, UTO YKA3hIBAET HA BCECTOPOHHIOIO MTOATOTOBKY
CTYJEHTa K 3K3aMeHy. Bpems Ha MOATroTOBKY K 9K3aMEHY [0 HOPMAaTHBaM COCTaBIIsIeT 36 4acoB
JUTsE OaKaIaBpoB.

B ®BI'OY BO «MI'Y» opranuzamus caMOCTOATEIbHON paboThl CTYJACHTOB
pernamenTupyercs [lonoxeHnemM o caMoCTOSTENbHON paboTe CTYICHTOB, IPUHATHIM Y YEHbBIM
cosetom UI'Y 22 nrons 2012 r.

5. YYHEBHO-METOJAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHbI

a) OCHOBHas JIuTepaTypa:

1. Coetos, b. fI. MonenupoBanue cuctem. [IpakTukym : yaueOHOe mocodue 11t OakaiaBpoB /

b. 5. Coseros, C. A. SIkoBneB. — 4-¢ u3., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit,
2022. — 295 ¢. — (bakanaBp. Akagemudeckuii Kypc). — ISBN 978-5-9916-2858-7. — Tekcr :



anekTpoHHbIH // 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 ast
By30B / [I. }O. ®enopos. — 3-e usn., nepepad. u non. — Mocksa : M3narensctBo FOpaiit, 2022, —
210 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-14638-7. — TeKcCT : 2MeKTPOHHBIH //
Oo6pa3oBatenbHas mwiathopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/492920 (nata
obpamenus: 30.05.2022).

0) MONOJIHUTENbHAS IUTEpATypa:

1. Kommnprorepaoe MozenupoBanue gpusnueckux mnpoueccos [Tekcr] : yue6. mocobue / B. 1.
Kpacos, U. A. Kpunb6epr, B. JI. [Tanepnsrii ; pem.: A. I'. Uenckuii, B. b. FIBaHoB ;
Wpkyrckuii roc. yu-1, @u3. dak. - Upkyrck : U3x-8o UT'Y, 2014. - 103 c. ; 20 cm. -
(KomnsroTepHbie TexHOJI0THN B (pusuke). - bubnuorp.: ¢. 103. - ISBN 978-5-9624-1066-1 :
169.00 p., (29 3x3.)

2. TexHOJIOTHS peLIeHNs 3a1a4 ¢ TPUMEHEHUEM ITAllOB KOMITBIOTEPHOTO MOJEIUPOBAHMS
[Texcr] : yue6. mocodue / E. H. iBanosa, 1. H. Jlecuukos ; pen.: . A. Hukudoposa, H. A.
ITeracosa ; Upkyt. roc. yH-T, [len. un-t. - Upkyrck : OrTtuck, 2015. - 79 c. ; 20 cwm. -

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

3. Mupkun, B. I'. BBenenne B aHanu3 JaHHBIX ;| yueOHUK 1 paktukyM / B. I'. Mupkun. — Mocksa :
MznarenscrBo FOpaiit, 2022. — 174 ¢. — (Bricmiee obpaszoBanue). — ISBN 978-5-9916-5009-0. —
Texcrt : anexTpoHHbIH / OOpa3oBaTensHast miatdopma FOpait [caiit]. — URL:
https://www.urait.ru/bcode/469306 (mata obpamenus: 30.05.2022).

B) 0a3bl TaHHBIX, THGOPMAIIMOHHO-CITPABOYHBIC ¥ TTIOMCKOBBIE CHCTEMBI:

1. Hayunas snekrponnas oubiaunorexka «kELIBRARY.RU» [DnexkrponHsIil pecypce] : callT. —
Pexum noctyna: http://elibrary.ru/defaultx.asp
2. OTkpsITas d7AEKTpOHHAS 0a3a PECYpPCOB M MCCIICIOBAHUNA «Y HUBEPCUTETCKAS
uHpopmannonnas cucrema POCCUS» [ DnekTpoHHsIii pecypc] : caiiT. — Pexxum
nocrtyma: http://uisrussia.msu.ru
3. T'ocynmapcrBeHHas nHpopManmoHHas cucreMa «HannoHabHas 2JIeKTpOHHAS
OoubmoTekay [ DNeKTpOHHBIN pecypce] : calT. — Pesxxum moctyma: http://H36.pd
4. B cootBerctBui ¢ 1. 4.3.4. DI'OC BO, o0yyaromuMmcs B TEYCHHE BCETo MEepHoia
00ydeHus1 00ecrieueH HeOTrpaHUUEHHBIN JOCTYN (YAJICHHBIA TOCTYIT) K 3JIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:
e DObC «M3narenbctBo Jlanb». OO0 «M3narenbetBo Jlanb». Kontpakt Ne 92 ot
12.11.2018 r. Akt ot 14.11 2018 .
e DOBC DU3 «bubmuotex». 'ocynapctBennsiii KoHTpakT Ne 019 ot 22.02.2011 r.
00O «bubnuotrex». JIunensnonnoe cornamenue Ne 31 ot 22.02.2011 r. Axgpec
noctyna: https://isu.bibliotech.ru/ Cpok geiictBusi: ¢ 22.11.2011 1. 6eccpoynsbIii.
e DOBC «Haumonanwsusiit mudporoii pecype «Pykont». LIKb «budbkom». Kontpakt
Ne 91 o1 12.11.2018 1. Akt oT 14.11.2018 1.
o DbC «Aiibyke.py/ibooks.ru». OO0 «Aiidykcey». Kontpakt Ne 90 ot 12.11.2018 .
AKT Ne 54 ot 14.11.2018 .
e DnektpoHHO-OmOMMoTeyHas cucteMa «9bC HOpaiity. OO0 «DneKkTpoHHOE
m3aatenscTBo FOpaiit». Kontpakt Ne 70 ot 04.10.2018 1.

T') HHTEPHET-PECYPChI

1. http://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.01.pdf - 310 cBOOOHAST KHHTA
110 MIPOrpaMMHUPOBAHHIO Ha si3bike Python.
2. https://www.python.org/ - 1361k iporpammupoBanus Python




3. Omnnaitn kypc «KommproTepHoe MoaenupoBanue» https://stepik.org/course/61480/syllabus

4. Boponmnos K.B. Maremarndeckre MeToAbI 00YICHHSI 110 TIPETICICHTaM
http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

5. Maremarndeckue METObI pacro3HaBanusi oopa3oB ABtop: JI.M. Mecrenkwuii (MHTEpHET
YHUBEPCUTET BBICOKMX TEXHOJIOTHI)

6. http://www.intuit.ru/department/graphics/imageproc/4/1.html

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

8. Owmmaiin kypc Big Data Overview
https://education.emc.com/academicalliance/elearning/Big Data Overview/index.htm

9. Omnnaitn kypc R progamming https://www.coursera.org/course/rprog

10. Onnaiin kypc Introduction to Data Science https://www.coursera.org/course/datasci

11. Ounaiia kypc «BBejicHHE B aHAIUTUKY OOJIBIIMX MacCUBOB JaHHBIX» http://bit.ly/IntuitBDA.

12. YuebHuk no cratucTuaeckomy odyueHuro http://statweb.stanford.edu/~tibs/ElemStatLearn/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-12a00paTopHOE 000pya0BaHE

OTOT PA3JIEJI HE 3AIIOJIHATDH

6.2. [IporpamMmmHoOe obecniedeHue

A3pik mporpamMmmupoBanus Python 3.7. u BeIie (OTKpBITOE TPOrpaMMHOE OOECTICUCHHE).
SI3bIK TporpammupoBanus R 3.X 1 BeilIe (OTKPBITOE IPOrpaMMHOE 00ECTICUCHHE).

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

Jupyter Notebook (oTkpbITOE porpamMmmHoe oOecriedeHue).

Jupyter Lab (oTkpbITOE TpOrpaMMHOE OOecIieueHue).

VisualStudioCode (Microsoft, oTkpbITO€ IporpaMMHOE 00eCIIeUeHHUE)

Oducnpiii maket Microsoft Office Project Professional 2019 (munensus UT'Y nis
00pa30BaTENbHBIX YUPESIKIACHHH).

8. Penmaknmonno-uznarensckas cuctema MikTeX (oTkpbITOoe mporpaMMHOE oOecrieueHue).

Nk Wb =

7. OHEHOYHBIE MATEPHAJIBI V151 TEKYIIEI'O KOHTPOJIA 1
MMPOMEXYTOYHOU ATTECTALLUA

7.1. OnleHOYHbBIE CPEACTBA TEKYIEr0o KOHTPOJISI

Bun xoHTpOIIS Kontpomupyemsie TeMbI KonTtpomupyemeie
KOMITETEHIINU

3amuTa oT4eTa 1o J1adopaTopHOi Tewma 1. [TpuxitagHple TEXHOJIOTHH TTK-1

pabote KOMITHIOTEPHOT'0 MOICTTUPOBAHUS TIK-3

Tema 2. AHAIUTHIECKOE MOICTUPOBAHUE
Tema 3. IMuTanimoHHOE MOICTUPOBAHUE.
Tema 4. MapKOBCKHE MPOTIECCHI.

Tema 5. Mojien UHTEIUIEKTYaJIbHBIX CUCTEM.

[Ipumepbl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIA
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BermmcnuTs 3Hagenn sin(30°) @ cos(n/4) ¢ 4 3sHAKAME mOCTe 3asTol.

B HeHTepaTHEHOM peXHMe C03JaTh TAOIHITY KBaJpaToB HaTypaThbHEX qHcen oT 0 7o 11.
B TabmEne 3Ha9eHEA JOTEHEI ORITEH OpeIcTABICHE] B Nel0THCIeHHOM fopuaTe.

B ogso# TabumHIe TpeICcTABHTE 3HATCHAT QVHEIHH 5in(t) H cos(t) L1 t, HIMeHAIIHM T
ot 0° 70 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.
J1a meperTiONe NS 0T CHHYCA K KOCHHYCY B HHeTpyMerTe CASE BOCTIOTRI0BATECT TEM,
T10 sin(X+m2)=cos(x).

OmpeneTHTE. OpH KaKOM 3HA9eHHH t Belpakerne (1+1/1)' mprOMIReHHO paBHAeTCA
HEIEpPOEOMY IHCTY e=2.72 (HMeHHO ¢ TOWHOCTER J0 ETOPOTD 3HAKA).

BeramcaHTs hyHET ¢, Kak cyydy 20 wiesoB paga 1+x+x’/21+x° 31+ . Ouepemsoi
qne[ﬁ PANA BEMHECIIETCA 9epes IpeIslIyvInEd mo fopyyae ai=a"x/(1+1). PaccauTate €
He .

PazpadoTaTe MOIETE, nd}mm}m PACCUHTEIBATE PAKTOPHATE OB THCETL.
IlpoaHaH3HPOBATE, 00 KAFHX JHAUSHHI MOFHO CIHTATE (JAKTOPHATL, £CTH eT0 3HATSHHE
BRIBOTHTCA B TAOTHITY B HeIoIHCIeHHOM dopMaTte.

PaccrioTpeTs, KAK peardpyeT CHCTEMA [IPH BEIEOIE Pe3yIETATOR B TAOJHIY NpH
#ABAPHAHEIX CHTYALIHTD) . HIBIeTIeHHE KBAIPATHONO KOPHA H3 OTPHUATENEHOIO THCIA,
EEMHCISHHE APECHHYCA OT AprVMeHTa, OIBINeTo eIHHHANE]L JeneHHe Ha (.

1

b) I'padmma.

9. TlocTpoHTE rpadHE QVHEITHH y=sin(X) OpH X, m3dermomeMcs oT 0 1o 6n. Hemome3opars
3) ABTOMATHIECKYIO HACTPOHEY oTo0pakeHHA rpadHEa adjust B pyaHYI0 VCTAHOBEY
OpeneIoR H3MEeHeHHA X H ¥ B OIIHAX OKHA IpadHKa.

10. Hemomeaya HEcTpyMeRT CASE. TOCTPOHTE B 0JHOM rpadH9eckoM OKHe 5 CHHYCOHRI,
OTHYAMIMINCA HA9aTEHOH Qazof.

11. TlpoRmEoc TPHPORATE TPadideckH fBIeHHe OHeHHH — IOCTPOHTE MPadiHk CyMMEl TBVX
KOMeDaHHH ¢ OTHHAKOBOH aMIITHTYI0H H OIIH3FIMH JacToTaMH. PaccMoTpeTs K 9eMy
OPHEOIHT OTIHIHE B AMIITHTYIAX KOMeOaHH .

12. Hemone3yd DapanMeTpHIecKoe 3a0aHHe DyHEIHE, TOCTPORTE OKPYAHOCTE H 3/LTHIIC C
OTHOIIeHHeM ocefi 2:1 1 1:2.

13. TlocTpouTs dEryps JIHCCAKY IPH OTHOMEHHH 9AcTOT Komebam i 1:2, 3:1 1 1:V2.

14. C Hcmoms3oBaHHEM VIOPABRTAIOMeH KoHCTPYEIHHE if{ )then() mocTpoHTs rpadHE O VHKITHE
v=abs(X) IpPH X HIMeHTHOMEMCE 0T —1 710 +1.

15. Hemoneayd cpelcTea BEIMHCIEHHT [IPOHIEOIHER BRBECTH B OTHO TpadHIecKoe OKHO
rpaduxm dyExmmEi v(x). dy(x)/dx 1 d'y(x)/dx’ mna dymamn y=x". [padHKE NOCTPOHTE B
Opefenay —2=x<2.

16. C moMoITER MOCTPOSHAA MpadHKA HalTH NIpHOMIKeHHOS pelleHHe ypaeHeHHT sin(x)=0.2
B MepEOM KBagparTe.. [[pOJesars To - Ee CaMOoe, HO C HCIOIB30BAHHEM TaDIHIEL

17. PaccroTpeTs, KAk pearHpyeT CHCTEMA IIPHE ERBQIE PEIVIETATOR HAa rpaduEE mpe
#ABAPHAHED CHTYAHAT:. H3BIe9eHHe KEATPATHOTO KOPEA H3 OTPEOATETEHOTO THCIA,
BEIMHC/IEHHE APECHHEYCA OT ApTVMeHTa, OOMBIIeT0 eTHHHAIEL, JeneHre Ha (.



B) O6paboTka IaHHER.

18. TlocTpoHTs rpad HE CTYVHAfHOTD Opollecca, B KOTOPOM He2aBHCHMOH mepeMeHHOH
ABIAeTCA t, A 3HAYeHHe CTyIAHHOH QVHEITHHE 3a73eTcd FeHepaTopoM CTydafHEN 9HCET
rnd(1). papHOMepHO paclipeleleHHEN B EHTepeate oT 0 1o 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 TOTKAME.

20. HaifiTH MaTeMaTH9ecKoe OFHIaHHe (cpenHee 3Ha9eEHe) 200 CoryIaiHER THCET,
cihopuEpoEaEHEX regepaTopoM 11d(1). Bocmoms30BaTeCca pekyppeHETHED
cooTHOmEeHHEM M+ 1=(My *k+xp+1 )/(k+1). MOIBOIAOIMEM BEMHCIHTE CpeIHEes 11d k+1
HHCET 9epes CPeIHes IIA NpeIELTyINIy k 9Hce] B odepenHoe k+1 — e THCmo X
YoeIuTECA B TOM, 9T0 CpedHee 3HATUEHHE T4 3T0T0 FeHepaTopa paeHo 0.5

21. Cny=atigele 9ucia rnd(1)-0.5 mietoT HyleEoe cpeqHee 3HaUeHAe. Toraa qucnepcHd N
TAKHX CITV9AHHEX BETHYHH X; ONpelenteTcd mo dopuyte Dy=2x"/N. BrpecTH
PEEYPPEeHTHOE COOTHOMEHNE, TI0BOTIAI0NIEE BEIMHCITHTE THCIIEPCHED N+1 Gncen gepes
gucHepcH IV qHcenT B odepenHoe N+1 — e wrcao. Hafite muenepeaso gua 200
CIYHMAHHERN THCEL CHOPMHPOBAHHEN VEAIAHHEIM TeHePaTOPOM C HyNMEEEIM CPeTHHEM.

) InddepeEnHATEHEIE YPABHEHHS.

26. TlocTpoHTE MpadHEH pemenHd THGepeHTHATEROTO VpagHeHHa dy/di=-yt opu
HaTaTeHOM 3Ha9eHHH Y(i={)=] Ha naTepBane HiMereHnd t oT 0 7o 3. HenonszoBaTe
ecTpoeHasle B MODELLUS cpegcTea pemesrs THGdepeHIIHANEHER VPaEHEEHA H

AHATHTHYECKOE PElIeHHe V=¢" -

27. Tlomy9HTE pellleHHe YPABHEHHR 3ATYXAIOMEX KoledanHi v —2gy +v=0 ¢ HaTaTEHEIMH
yeaoeEdHE y(i=0=1. v (t=0)=0 ga maTepRane t or 0 10 15. HeobxomuMo npeodpazoBats
YVPaEHeHHE B CHCTEMY JEVX VPABHEHHH NepBoro NopAnka. Helone30EaTs ECTPOSHHELE
cpedcTea makeTa. [logodpaTe mapaMeTp g Tasnd o0pazoM, 91005 Ha TpadHke OBLTO
TeTKO BHIHO 2aTVXAHHE KoIeDaHmH.

E) Mogemapoeante QHIHIECKHE [IPOLECCOB.

28. PazpadoTars MoJelE JBHESHHT Tela, DpoeHHoro BEEPX M0 YTIIoM K TOPHI0HTY C
VHeTOM CONPOTHENIEHHA BO3TVEA. T IOMOMIER TPAdHIeckoro OTo0pase R TPAeKTOPHH
I0I00PaTE HATATBHYED CKOPOCTE Tenla (IPH QHECHPOBAHHOM VITIE), 00eCIeTHBAFIIYED
MaJeHHe TeNa Ha 3aJaHHYE JATRHOCTE.

29 PazpadoTaTs MOIeTE JRHACHHA TeTa B IEHTPATEHOM [PAEHTAITHOHHOM IOTe.
TIpomeMOBCTPHPORATE TPAQHIECKH BOIMORHOCTE PEATHIANNH AUTHITHISCKHY H
MApA0OMHEIeCKHY TPACKTOPHIL, B 2aBHCHMOCTH 0T HATATEHOH CKOPOCTE.

7.2. OnleHOYHbIE CPeACTBA 1JIsl IPOMEKYTOYHON aTTecTaluu
IIprMepHBIH CIMCOK BOMPOCOB /ISl IK3aMeHa:

1. TloHsTHE MOJETN M MOACITUPOBAHUS, KJIaCCH(PHUKAIUSI METOJOB MOACITUPOBAHUS U
CBOMCTBA MOJICICH.

OOBEKT U €ro MOJIENb.

[Tpobnema ageKBaTHOCTH.

Knaccudukanmst momemnei.

[[UKITUIHOCTH TPOIIECCOB MOICTHPOBAHUSI.

OCHOBHBIE 3TaITbl MOJICIIUPOBAHHUS.

MaTeMaTquCKHe nu KOMHBIOTeprIe MOJICIIN.

KomMreroTepHbIe CpeicTBa MOJICITHPOBAHHMS.

Oco0eHHOCTH TEOMETPUUYECKOTO MOJICIIUPOBAHHUS.

e Al



10.
. MeToap! CTaTUCTUYECKOTO MOJETUPOBAHMSL.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
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HeTepMHHHpOBaHHBIG 1 CTOXaCTHUYCCKUEC MOICIIN.

[TapameTpsl cTOXacTHUECKUX MOJIECH.

OneHka KayecTBa, YCTOMUYMBOCTH U aJIEKBATHOCTH CTOXAaCTHUYECKUX MOJIEIIEH.
[TonsiTue 0 MeTO/IaX TUIAHUPOBAHUS SKCIIEPUMEHTOB.

Meton Monte-Kapio u ero npuMeHeHue.

Meroabl U cpecTBa UMUTAIIMOHHOTO MOJIETUPOBAHMUS.

['enepanus ciyyailHbIX U MICEBAOCTYYaHHBIX MTOCIEA0BATEILHOCTEM.
Buzsl reHepaTopoB U X OCOOCHHOCTH.

[TonydyeHue nociaea0BaTEeIbHOCTEN C 3aIaHHBIM PaCIPEACICHUEM.
CucTteMbl MacCOBOTO 00CTyXHBaHUA. XapakTepucTHku Moaeneir CMO.
Kommbrorepasie Mogienu B GU3HKE U TEXHHUKE.

Monens koie0aTeaIbHO CUCTEMEL.

Mopenu IBUKEHHUSI Tela U PAKETHI.

KomMmmsroTepHbie MOIeH B OMOJIOTHH.

Kunetnueckue Mojenn B OMOJIOTHH.

Mogenp nomnynsuuu.

MoaenupoBaHre B SKOHOMHKE.

Monenu B 3KOJIOTHH.

Oco0eHHOCTh CO3JaHKs Y aHAIK3a ONTHMHU3AIMOHHBIX MOJIEIIECH.
[TonsTre nHGOPMAIIMOHHOTO MOACTUPOBAHUS.

Oc00EHHOCTH MTOCTPOCHUS U aHAIM3a HHPOPMAIIMOHHBIX MOJIEIICH.

IIpumepHas TeMaTHKAa KypPCOBbIX padoT:
1. lunamuveckne MoaeJIM.

l.

00N U AW
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O060061ménHas AMHAMHYecKas MOJIETb aHallM3a CTPATEruil pa3BUTHS IPEATIPUSATHS C
UCIIOJIb30BaHNEM (PMHAHCOBBIX HHCTPYMEHTOB M KOMOMHUPOBAHHBIX CXEM
(bUHAaHCUPOBAHUS.

JluHamuueckast Mozienb 3P PEeKTUBHOCTH PEKIIAMBI.

Jlunamuueckas MOJIeJb Cpoca U MPeaIoKEHUsI.

JluHaMu4eckasi MoJielib €CTECTBEHHOTO pOCTa BBITYCKA.

JluHamuueckas MOJIeIb pOCTa BBIITyCKa B YCIOBUSX KOHKYPEHIIUH.
JluHamuueckast MOJIeTb PhIHKA C TIPOTHO3UPYEMBIMH IIEHAMHU.
Junammaeckas moaens Keitnca.

Heoknaccuyeckast MozieNb pocTa.

Mopenu niepenoca u tudy3uit 3arpsa3HEHUI.

[Ipocreiinme MoaEIN OJHOPOAHBIX OIS,

. AHUMAIHS SKOJIOTUUECKUX (IKOHOMUYECKUX ) MOJIETICH.

2. MoaeaunpoBaHue NpoueccoB ONTUMAJIBHOI0 NJIAHMPOBAHMS.

1.

2.

[InannpoBaHNe MaKpPOIKOHOMUYECKUX MTOKa3aTese Ha OCHOBE MEXOTPACIEBbIX
0alaHCOBBIX MOJIEIICH.

KanennapHoe mianupoBaHue TPyJOBBIX PECypCOB METOAAMH JTUHAMHUYECKOTO
MPOrPaMMHUPOBAHHUS C UCTIOIB30BAHUEM S3bIKA IporpamMmMupoBanus Python.
[IpumeHeHne TMHAMHYECKOTO TPOrpaMMHUPOBAHUS B 3a]1a4€ O pacipeleIeHUH
MHBECTHUIUI C UCTIONIBb30BaHUEM sI3bIKa MporpaMmmupoBanus Python.
[IpoekTupoBaHye BHIYMCIUTEIBHBIX MOJIETICH JIJIs pelIeHus 3a/1a4 00 ONTUMAaJIbHON
3arpy3Kd B 9KOHOMHUYECKOH 00J1acTH (Ha pumMepe).

[IpuMeneHnne Mojienel TMHEHHOTO MPOTPaMMHUPOBAHHUS B SKOHOMUUYECKOW 00J1acT (Ha
puMepe).

[IpumeHeHne MHAMHYECKOTO IPOrpaMMUPOBAHUS B 3aJjau€ YIpaBICHUS 3aacaMu ¢
UCIIOJIb30BaHUEM fA3bIKa MporpaMmupoBanus Python.



7. llpuMeHeHre TMHAMHYECKOTO MPOTPaMMHUPOBAHUS B 3a71a4€ O 3aMEeHE 000PYIOBaHHUS C
HCIIOJIb30BaHUEM SI3bIKa MporpammupoBanus Python.

8. IIpoexkTupoBaHHE ONTUMAIILHBIX TPAHCIIOPTHBIX MOJIENIEH C UCIIOJIb30BAHUEM SI3bIKA
nporpammupoBanus Python.

9. TlpumeHeHne MOAEeH HEMUHEHHOTO MPOrpaMMHUpPOBaHHs B 001aCcTH (Ha IPUMEpE).

10. MeTtozs! pemieHust TpPaHCTIOPTHBIX 3a/1a4 B chepe (Ha mpumepe).

11. Marematnueckoe MOJEIHUPOBAHUE ONITUMAIBLHOTO Pa3MELIECHUs TPOMBILIICHHBIX
OPEeNNPUATHI ¢ UCTIOIB30BAaHUEM sI3bIKa IMporpammupoBanus Python.

12. IIpoexkTrpoBaHKe METOI0B U MOJEJIEN TEOPUH U JUIs AaHAJIU3a B3aUMOJEHCTBUS
CyOBEKTOB MHHOBALIMOHHON 3KOCUCTEMbI pETHOHA.

3. Monenu Ha 0a3e MAIIMHHOTO 00Y4YeHUs1 (MATEMAaTHKO-CTATUCTHYECKUE MO/IeJIN)

1. IIporHo3upoBaHHE BPEMEHHBIX PSI0B C UCIOIb30BAaHUEM MeTO/1a (HAaMMEHOBaHUE
METO/1a MalIMHHOTO 00y4YeHHs) Ha IpUMepe (HauMEHOBaHUE MPEIMETHOH 3a/1a4H).
2. BpI060Op Npu3HAKOB U BU3yalIH3alys JaHHBIX HA OCHOBE KOPPEISLMOHHOIO aHAIN3A.

KorautupHasi BU3yanu3amnus KOJIOTHUECKUX (IKOHOMUYECKUX ) TaHHBIX.

4. Mopenu knaccuUKaIMy MPU3HAKOB Ha MPUMEPE IKOJIOTHIECKON (IKOHOMHUECKOM )
3a/1a4¥ 0 (HAMMEHOBAHUE MPEAMETHON 001acTH).

5. OreHka U TPOrHO3UPOBaHUE (HAMMEHOBAHUE TTOKa3aTeNIel NesATeIbHOCTH) CYObhEeKTa
MaJIoro W/WJIM CpeHero Ou3Heca.

6. IIpuMeHnenne meToaa (HAMMEHOBAHNE METO/Ia MAIIMHHOTO O0YYEHHs) B MOJICITMPOBAHUH
(MpOTHO3UPOBAHUH ) SKOJIOTHIECKOTO (IKOHOMUYECKOT0) TIpoliecca (HAaMMEHOBAHHE
MoKa3aTeis).

7. IlpoexTrpoBaHUE PEKOMEHIATEIBHBIX CUCTEM B HKOJIOTUYECKON(IKOHOMUUECKOM )
obJyacTy Ha MpuMepe (HaMMEHOBAaHHE MPEIMETHOMN 3a1a4H ).

8. TIpoekTupoBaHHE IKOHOMUKO(IKOJIOTO)-MaTEMAaTHIECKON MOJIen Ha 6a3e MeToaa
(HaMMEeHOBaHWE METO/1a MAIIMHHOTO 00y4YeHHs ) UTsl (HAMMEHOBaHUE TIPEIMETHON
3a7a4M).

9. IlepcreKTHBHBIN MaTeMaTUYECKUH aIlapat 3K0JIOr0-3KOHOMUYECKOTO MOJAEIUPOBAHUS

10. MeToanl OITUMHU3ALINH.

11. Cumiuiekc-MeTo.

12. luHaMuuecKoe MporpaMMHUpPOBAHUE.

13. Monenu BpeMEHHBIX PSIO0B.

14. Mogemu AR u MA.

15. Monenu ARMA u ARIMA.

16. AnanTuBHBIE MOJENH. DKCIIOHEHIIUATBHOE CTIaKUBAHUE.

17. Cnenamuii koHTposib. Monens Tpurra — Jlnya.

18. JInneliHble perpecCUOHHBIE MOEIH.

19. Perynspu3zanus

20. JIoructuueckas perpeccusi.

21. JInneriHble MOJIETH B 3a7ja4axX PErpecCUH.

22. Knaccudukarusi.

23. JIuneiinpiit KiaccuduraTop.

24. baiiecoBCKHii KIIacCUPUKATOP.

25. JlepeBo pelieHui.

26. bunapHas TOrUCTUYECKast PErpeccus.

27. IcKyCCTBEHHBIE HEPOHHBIE CETH.

28. HeilpoHHas ceTb U 3a/1a4a perpeccuu.

29. HeiiponHas ceTb 1 3a/1a4a KiaccuuKamuu.

30. I'my6okoe oOyueHwue.

31. MeTpuku KauecTBa MOJENIEH.

32. MeTpuku KadyecTBa B 3aJja4yaX pEerpecCcum.

33. MeTrpuka KadyecTBa KiacCu(PUKaIuU.
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34. TOYHOCTb U MOJIHOTA.

35. KauecTBO OLIEHOK MPUHATIEAKHOCTH KJIaccy.

36. lunaMuyeckoe mporpaMMUpOBaHUE B 33/1a4yaX 3KOHOMUYECKOTO IJIAHUPOBAHUS.
37. Ilunamuueckoe nporpammupoBanue. [Ipunnun bemnmana.
38. Mogeinb pacnpeiesieHusi HHBECTULIUH.

39. Mogenb 3arpy3ku pecypcoB/ToBapoB (0 PIOK3aKe WUJIH O PaHIE).
40. MoJens poliecc HaJIeXKHOCTH.

41. Mopens KaJIeHAApHOTO TJIaHUPOBAHUS TPYIOBBIX PECYPCOB.
42. Pemaromue aepeBbsl.

43. Pemarouiue nepeBbsi. Benenue.

44. O0yueHue pelaroInX IePEBLEB.

45. Kputepun nHGOPMATUBHOCTH.

46. Kpurepuii ocTaHOBa U CTPUKKA 1EPEBLEB.

47. Pemaroniye 1epeBbs U KaTErOpUAIbHbIC MPU3HAKHU.

48. CiydaiiHble neca.

49. KoMno3uiuu 1epeBbeB.

50. Cmemienue u pa3dopoc.

51. Cay4aitHble seca.

52.'paguieHTHBIA OYCTHHT.

53. I'pamueHTHBIN OYCTUHT AJIs KJIacCU(PUKAIIUH.

54. T'paguieHTHBINA OYCTUHT JUISl PETPECCHH.

55. I'panyeHTHBIN OYCTUHT AJIs PEIIAIOIINX IEPEBHEB.

56. CToxacTu4ecKkuil TpalueHTHBIA OYCTHHT.

IIpumeps! 3aqaHni:
Tectsl 1 3anannsa B DMIOC UI'Y Ha caiite https://educa.isu.ru/

TecroBble 3amanusi pasgen Ne2 (Ykazath oauH npaBwiIbHBIN oTBeT) Kakme m3 ¢dopmyn uMcrmonb3yroTes s
ommcanus Moaenu CMO? (omun otBet) 1) @opmynsr Dpnanra 2) @opmynsl CteionenTa u @umepa 3) opMyirbl
bupubayma 4) ®opmynsl Boapreppa Kakume u3 GhopMys HCIONB3YIOTCS IS OMMCAHUS KUHETHYECKOH MOMIETH?
(omuH otBet) 1) ®opmynsl Dpnanra 2) @opmynsl Cteionenta u @umiepa 3) @opmynsl bupabayma 4) dopmyiibr
BonbsTeppa Kakne u3 ¢hopMysr HCTONB3YIOTCS I AUCTIEPCUOHHOTO aHanu3a? (oxuH oTBeT) 1) opmyiel Dpnanra
2) ®opmynsl Crpiogenta u Pumepa 3) Dopmynsl bupnbayma 4) dopmynsr Bombpreppa Kakwme u3 dopmyn
WCTIONB3YIOTCS TSl ONTMcaHusl Mojaenu yueHuka? (omuH otBet) 1) @opmynsl Dpnanra 2) @opmynsl CTeloeHTa U
@umepa 3) ®opmyist bupubayma 4) opmynst Bonsreppa Kakoe nmonsTie 0THOCHTCS K CTPYKTYPHBIM MOJEIISIM B
xumun? (oguH oteer) 1) M3omep 2) H3zoxopa 3) NU3o6ap 4) M3orepma st mocTpoeHust MOJENICH B TICUXOJIOTUU
ucronb3yercs ... (oguH otBet) 1) Popmyna Pamia 2) dopmyna IMupcona 3) dopmyna Dprianra 4) dopmyna
CwmupnoBa Jlns moctpoenus mozpeneit CMO wucnonb3yercs ... (oguH otBet) 1) ®opmyna Pama 2) dopmyna
IMupcona 3) dopmyna Koamoroposa 4) dopmyna CmupHoBa s NMpoOBEepKH THUIOTE3Bl O paclpeaeieHUN
ucnonb3yetcs ... (oauH otBeT) 1) @opmyna Pama 2) @opmyna [uonkosckoro 3) ®opmyna Opnanra 4) Gopmyna
CvupHoBa JJIsT TIOCTPOEHUST MOJEITH JIBUXCHHS PakeThl MCTONb3yeTcs ... (omuH oTBeT) 1) ®opmyna Pama 2)
®dopmyna [{uonkosckoro 3) @opmyna Dpnanra 4) @opmyna CmupHoBa Mojaens pa3paboTaHHass Ha OCHOBE 0a3bl
JIAHHBIX 00 00BEeKTe Ha3bIBaeTCH ... (OAMH OTBET) 1) MHPOPMAITMOHHOW 2) aHATUTHYECKOH 3) MMHUTAIIMOHHOW 4)
reoMeTpudeckoil OTHCHIBAIOTCA B SIBHOM BHJE (PYHKIIMH BBIXOTHBIX MapaMeTpoB (OT BXOTHBIX) AJIS MOJENH ...
(omuH otBeT) 1) MHPOPMANMOHHOK 2) aHAIUTHYECKOW 3) MMHUTAIMOHHOW 23 4) reomeTpudeckoir Meromx MonTe-
Kapno neoOxomum misi co3manmss Mopenu ... (oguH oTBeT) 1) MHGMOPMAUMOHHOW 2) aHANIUTHYECKOW 3)
UMHTAIMOHHON 4) reomerpuueckoid IIpobiema MoaenMpoBaHHs OCBEIICHHOCTH OOBEKTa OTHOCHTCS K MOJAENH ...
(ommH otBer) 1) wuHpOpManMOHHOW 2) aHAIMTHYECKOW 3) WMHUTAaMOHHOW 4) reomerpuuyeckod Monens
TETJIONPOBOIHOCTH TOHKOTO CJIOS SIBIISIETCS... (OAMH OTBET) 1) HENPEpHIBHO-ICTEPMUHUPOBAHHOHN 2) HENPEPHIBHO-
CTOXACTUYCCKOW 3) TUCKPETHO-ACTEPMUHUPOBAHHON 4) NUCKPETHO- cToXacTHudeckoil Mojenb MamuHbl ThIOpHHTa
ABJIsIeTCA... (OIMH OTBET) 1) HENpephIBHO-IETEPMHUHHPOBAHHOW 2) HENPEPBIBHO-CTOXACTHYECKOH 3) AMCKpPETHO-
JIETEPMUHAPOBAHHON 4) MHCKpeTHO- croxacthieckod Mogenms CMO i mapuKMaxepckou SBisieTcs... (OIUH
oTBeT) 1) HEeNpepHIBHO-IETEPMUHUPOBAHHON 2) HEMPEPBIBHO-CTOXACTHYECKON 3) AMCKPETHO-ETSPMUHUPOBAHHON
4) MTUCKPETHO- CTOXacTHIeCKOH Moensb ABMKEHUS BO3lyXa B aTMochepe sBisietcs... (OAUH OTBET) 1) HENMpephIBHO-
JIETEPMUHAPOBAHHON 2) HEMPEPHIBHO-CTOXACTHIECKOW 3) JUCKPETHO-IETEPMHHUPOBAHHONH 4) JHCKpPETHO-
croxactuueckoit K moxenuposannto CMO oTHOcUTCS TepMUH ... (oauH oTBeT) 1) Cxema rubenu-pa3sMHOKEHUs 2)



nmapaMeTpudeckuii pe3oHanc 3) mpobiema m3omepoB 4) ¢opmyna bupnbayma K MoaenmpoBaHHIO B XUMHUHU
OTHOCHUTCSI TepMHUH ... (omuH oTBeT) 1) Cxema rubenu-pa3MHOKEHHUs 2) apaMeTpruIecKuil pe3oHaHc 3) mpobiema
nzomepoB 4) dopmyna bupadbayma K MoaennpoBaHnio Koie0aTeIbHbIX CUCTEM OTHOCHTCS TEPMHUH ... (OJMH OTBET)
1) Cxema rubenn-pa3MHOXKEHUS 2) apaMeTpuuecKuil pe3oHanc 3) npobiema uzomepoB 4) dopmyna bupndayma K
MOJICTTUPOBAHUIO B TICUXOJOTHM OTHOCHUTCA TepMHH ... (omuH otrBeT) 1) Cxema rulOenu-pasMHOXEHHUS 2)
nmapamMeTpuueckuii pesoHanc 3) mpobiema m3omepoB 4) ¢dopmyina bupabayma Ecnm B konmebaTensHOW Momenw
4acTOTa BBIHY>KAAIOIIEH CHIIbI paBHAa COOCTBEHHOW 4acTOTE, TO NPOSBIsETCS siBieHue... (onuH oTBeT) 1) bruennii 2)
CoOctBennbIx konebanuii 3) Monynsiuu 4) Pesonanca Eciin B konebaTrenbHON MOIETH YacTOTa BBIHYKIAIOUICH
CHUIIBI PaBHA HYJIFO, TO MPOSBIISICTCS sBIICHUE... (onuH oTBeT) 1) buenuii 2) CobcTBeHHBIX Kotebanuii 3) Momynsiun
4) Pe3onanca Ecnu B koje0aTenbHONH MOJENH YaCTOTa BBIHYKIAMOWICH CHIIBI OOJbINE COOCTBEHHON YacTOTHI, TO
npossisiercst 24 snenue... (oauH orer) 1) buennmit 2) CobctBeHHBIX KoieOanuit 3) Moaynsun 4) Pesonanca
Ecnu B KonebaTenbHOM MOJAENIN 4YacTOTa BHIHYXKAAIOIIEH CHIIBI MEHbLIE COOCTBEHHOH YaCTOTHI, TO MPOSBISETCS
siBiieHue... (oguH oTBeT) 1) buenwmii 2) CobcTBeHHBIX Koyiebanuit 3) Moaymsitnu 4) Pesonanca Kakoii u3 TepMHHOB
ob6o3Hagaer meroa oOpabdotku nanueix? (omuH oteer) 1) OLAP 2) JTHK 3) CMYK 4) T'MC Kakoii u3 TepMHHOB
o6o3Hagaet nmBeToBYIO Mozenb? (oauH oTBeT) 1) OLAP 2) JIHK 3) CMYK 4) 'MC Kakoii u3 TepMHHOB OTHOCHTCS
K MojnenupoBanuio B Ouosoruu? (omuH otBetr) 1) OLAP 2) JJHK 3) CMYK 4) T'HNC Kakoit u3 TepMUHOB
0003HaYaeT 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-fj) ) otHOCHTCH K... (0nuH oTBeT) 1) Moxenu Pamra 2) moxenn Boxsreppa-
Jlotku 3) monenu bupubayma 4) qUCKpETHON MOIEIH BHYTPUBHIOBOM OOPHOBI 5) MOEnH KOIeOaTeIbHOM CHCTEMBI
®opmymna pij = Ck+(1- Ck )e 0,7(0i-Bj) / (1+e 0,7(0i-Bj) ) orHOCcHTCS K... (0MH oTBeT) 1) Monenu Pamra 2) monenn
Bonbereppa-Jlotkn 3) wmomenun bupnbayma 4) anmckpeTHOW Mopaenu BHYTPHUBHIOBOH OOpwOBI 5) Mozpenn
KosiebarenbHoOM cuctembl @opmyna 0 2x/0t 2 + kox/0t + c¢x2 = Bcos(pt) oTHOCHTCSA K... (0AMH OTBEeT) 1) Momenu
Pama 2) monenu Bonbreppa-Jlotku 3) moxenn bupnbGayma 4) muckpeTHOH Mojenu BHYTPUBHIOBOH OOpbOBI 5)
Moenu konebatenbpHol cuctembl @opmyma dN1/dt = (rN1//k 1) ((k1-N 1)-al12N 2) oTHOCHTCS K... (011H 0oTBeT) 1)
moxaenu Pama 2) momenu Bosbreppa-Jlotkn 3) momenu bupnOGayma 4) AMCKpEeTHOW MOJIENH BHYTPHUBHIOBOM
060pwOBI 5) Mogenu konedarenpHOU crcteMbl @opmyna Ni+1 = Ni R / (1+(aNi) b ) otHOCHTCS K... (0qMH OTBET) 1)
Moxaenu Pamra 2) momenu Bosbreppa-Jlotkn 3) momenu bupHOGayma 4) AMCKpEeTHOW MOJIENH BHYTPHUBHIOBOM
060pBOBI 5) MoenH KoJebarenpHOM cucteMbl @opmyia : : A13 pl + A23 p2 - (A32 + A31) p3 = dp3/dt oTHOCHTCH K...
(omua oteT) 1) Momenmu CMO DOpnanra-Kommoroposa 25 2) MoAend TEMJIONMPOBOJHOCTA TOHKOTO CIIOS 3)
KUHeTHueckasi MoJienb Bonbreppa-Jlotku 4) Mmonenu Lnonkosckoro 5) Monenu konebarenbHON cucteMbl PopMyia
oy/ot = KI1XY - K2Y ornocurcst k... (ogmH otBer) 1) momemm CMO DOpnanra-Kosmoroposa 2) moxenu
TEIJIONPOBOIHOCTH TOHKOT'O Clost 3) KHHeThueckass monens Bombreppa-Jlotkn 4) mogenu L{monkosckoro 5)
MoJienn KosebaTenbHol cuctembl @opmyna O 2x/0t 2 + ¢x2 = 0 otHocuTcs K... (ogmH otBeT) 1) Momenmu CMO
Opnanra-Koamoroposa 2) Mojieiy TEIIONPOBOIHOCTH TOHKOTO CJIOS 3) KMHETHYecKas Mojens Bombreppa-JloTku
4) monenu I{nonkoBckoro 5) Moxenu konebarensHol cucteMbl Popmyna 0T/0t = a 0 2T/0x 2 oTHOCUTCS K... (OMH
orBer) 1) Mmomenu CMO DOpnanra-Koamoroposa 2) MoIenu TEIUIONMPOBOAHOCTH TOHKOTO CJIOS 3) KMHETHYECKas
Mojens Bonbreppa-Jlotku 4) monenu IluonkoBckoro 5) Moaenu kosebaTesbHON cuctembl @opmyna 0 2H/0t 2 =
F/m = (Fraru - mg - KV2)/m otHocurcs k... (omud otBeT) 1) mogenn CMO Dpnanra-Kommoroposa 2) moaenu
TETUIONPOBOJHOCTH TOHKOTO CJOs 3) KHHeTWdeckas mojienb Bonbreppa-Jlotkn 4) moxmenu I[nonkoBckoro 5)
MoJienn KojebaTenpHON cucteMbl Kakoidl W3 TepedymrcIeHHBIX OOBEKTOB HE OTHOCHUTCS K HH(OPMAaIMOHHOMY
MojaenupoBanuio? (oguH otBeT) 1) Cucrema peanbHOTO BpeMeHH 2) AnmuTuBHas Mojaenb 3) CHCTeMHBIH aHaIHu3
o0bekTa MozenupoBanus 4) PenmsinnonHas monens 5) Cemantuueckas cetb Kakast n3 gopmyn onpenensier cpennee
Bpems oxunanus B CMO? 1) dopmyna Jlutriaa 2) dopmyna Casumka 3) hopmyna I'omopu 4) dpopmyna Jlarpamka
5) dbopmyna rubenu-pazmuoxenus Kakas w3 ¢opmyn cBszeiBaeT ¢uHUTHBIE BepositHoctH B CMO? 1) dopmyna
JlurTna 2) popmyna Caumxka 3) hopmyna 'omopu 4) popmyna Jlarparxka 5) popmyna rubeny-pa3sMHOKCHUS

Pazpabortunk: Kenpun B.C., K.T.H., JOIIEHT, TOIICHT



