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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/IH JUTSA
pasnuYHBIX chep HAydYHOH ACATEIHHOCTH;
[ ] Hay‘-II/ITBCSI OILICHUBAThHb Hp@HMyn.[@CTBa 1 HEAOCTAaTKHN pastquIx BHUI0OB KOMHBIOTepHOI‘O
MO,Z[G.HI/IpOBaHI/IH;
® OCBOHUTH HH(OPMAITMOHHBIC TEXHOJIOTHH KOMIIBIOTEPHOTO MOJICITUPOBAHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas gucrumrHa b1.B.15 KoMnbroTepHoe MoenrpoBanne OTHOCUTCS K 9yacT bioka 1
00pa3oBaTeNbHON MPOTpaMMBbl, (POPMUPYEMOI ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.
JInst u3ydeHus JaHHOW y4eOHON JUCITUTIIMHBI HEOOXOMMBI 3HAHUS, YMCHUS U HABBIKU,
dbopMupyeMBbIe MPEANIECTBYIOMUMHU AUCIUILTHHAMHY:

51.0.24. Jlugepenyuanvrvie ypasrenus.

b51.0.25. Ungopmayuornvie cucmembvl 1 mexHoI02UU

51.0.31. Mamemamuyeckoe MoOenuposanue.

51.B.03. Cmpykmypbl u ancopummbl KOMIbIOMEPHOU 00pabOmKU OaAHHbIX
[Tepedenp mocneayrOMMUX Y9eOHBIX TUCIUIUIAH, TSI KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBbIE JAHHOW y4EeOHOM JUCIUTUTMHOMN:

52.B.03(11) «Hayuno-uccredosamenvckas pabomay;

52.0.01 (110) «IlIpedouniomuas npakmuray,

b53.01 «Buinoanenue u 3auuma 6blnyCKHOU K8aauduxayuounou pabomoly

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipornecc ocBOeHMS TUCHMIUIMHBI HANIPaBJIeH Ha (JOPMUPOBAHUE CIETYIONUX KOMIIETEHIINH B
cootBercTBuU ¢ ®I'OC BO u OII BO no Hanpasnenuto noarotoBku 02.03.03 Marematnueckoe
o0ecrieyeHrne 1 aIMUHUCTPUPOBAHUE UH(DOPMAITHOHHBIX CUCTEM:

[1K-1 CriocobeH neMOHCTpUpOBaTh 0a30BbIC 3HAHUS MaTEMAaTUUECKUX U €CTECTBCHHBIX HayK,
IPOTPaMMHUPOBAHUS U HH(POPMALIMOHHBIX TEXHOJIOTHIA;

[1K-6 CriocoOeH ucnoib30BaTh COBPEMEHHBIC METOBI Pa3pad0TKU U peaTu3aiii KOHKPETHBIX
AJITOPUTMOB MAaTCMATUYCCKHUX MOI[eHeﬁ Ha 63.36 SA3BIKOB IPOTrpaMMUPOBAHUS U ITAKECTOB
MPUKIAIHBIX TPOrPaMM MOJEIUPOBAHHUSL.

B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI O0y4YaIOUIHIiCs T0JIKEH

3HATh: OCHOBHBIE TIOHATHUS: 00BEKT, MOJIENb, CUCTEMA, MATEMATHUECKast MOJICITb,
KOMITBIOTEPHAs! MOJIENb U AP.; OCHOBHBIE 3TAIlbl KOMIIBIOTEPHOT'O MOJEIUPOBAHHUSI; OCHOBHBIE
ATaIbl ¥ METOABI 00PaOOTKH IKCIIEPUMEHTANBHBIX TAHHBIX;

YMETh: aHAJIU3UPOBATh PACCMATPUBAEMYIO MOAEIIUPYEMYIO CUCTEMY, CTPOUTH ISl HEE
TUTIOBBIC MOJIEIH; IIPUMEHSTH MOJIX0 OObEKTHOMN JIEKOMITO3UIIUY;

BJIJI€Th: HABBIKAMH MPUMEHEHMS CTaHAAPTHBIX MOJENEH K 3a/1adaM €CTECTBEHHBIX HAYK;
HABBIKAMU Pa3pad0TKH 00bEKTHO-OPUECHTHPOBAHHBIX MOAYJICH Ha OJTHOM H3 SI3bIKOB
IPOrpaMMHUPOBAHUS.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

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

dopmMa NpOMEKYTOYHON aTTECTALUU: 3a4ET.

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

Pasgen nuciuminHe! / Tema

Cem.

Bunbl yaeOHO# paGboThI

Dopmbl

KonraktHas paboTa
MpenoaaBaTeist
00yJarOIUMUCS

pabota

Jlexnun

JIa0.
3aHATHS

TIpakr.
3aHATHUSL

CamocrT.

TEKyIIETo
KOHTPOJIS;
Dopmbl
TIPOMEXKYT.
aTTeCTaluu

Tema 1. MoaenupoBaHusi: OCHOBHbIE

IIOHATHA U 3TAIlbl

10

Y cTHBIIT
oTIpocC

Tewma 2. [IpuknagHbie TEXHOTOTUU
KOMIIBIOTEPHOT'O MOZIEIIMPOBAHUS

30 6

3amura
OTYEeTA 110
MPaKTHYECKO
i pabote

Tema 3. AHaTUTHYECKOE
MOJICTTMPOBAHKE

10

12

3amura
oT4era 1o
nabopaTopHO
i pabote

Tema 4. Umuranimonnoe
MOJICTMPOBaHHE.

10

12

3amura
OTYeTa 110
71a00paTopHO
it pabote

Tewma 5. MapkoBCKH€e POLIECCHI.

10

12

3amura
oT4era 1o
J1a00paTopHO
i pabote

Tema 6. Moaenu UHTEIIECKTYaIbHBIX

CUCTCM.

10

12

3ammura
oT4eTa 1o
nmabopaTopHO
i pabote

Hroro (8 cemectp):

40

40 56

3ad.

4.2. Il;1an BHeayIMTOPHOI CaMOCTOSITEIbHON padoThI 00y4arouXcs M0 JUCIHUIIIHHE

Pasnen mucummineel / Tema CamocTrosTenpHas pabota 00yJaromuXxcst Orenounoe | YuebHo-
Bun camocr. Cpokn 3atpatsl CPEeICTBO METOIIYECKOE
paboTHI BBITIOJTHEHUS | BpEMEHHU obecrieuenue
caMoCT. paboThI
Tema 2. [Ipuxnagasie 1. OcBoenue 6 Ananutnue
TEXHOJOTUHU 0a30BBIX K CKUM OTYET
KOMITBIOTEPHOTO BO3MOKHOCTCH OKOHYAHUIO
MOACIIUPOBAHUA S3bIka BBITIOJTHCHUS OJI-2
IPOrpaMMHPOBa
porp P NPaKTUYECK JJI1-3
Hus Python. oifi PAGOTEL WP — 11
2. Peamuzanus P o o
10 JaHHOH
KOHTPOJIBHBIX
TEME
MIPUMEPOB

nporpamMmm




Tewma 3. AHanuTHYeCcKOe 1. Nzyuenue K 12 Ot4er no

MOJICTUPOBAHKE yaeOHo- OKOHYAHUIO nabopatopH | OJ — 2
METOIUYECKUX BBITTOJTHEHHS oii pabore. TUT—1,2
yKa3aHHi. 71a6opaTopH VCTHBIH WP — 3’
2. [ToarotoBka oif paboThI ompoc. >
nmabopatopHOi 10 TaHHOM 5,6,7,8,9
paboTHI. TEME

Tema 4. UmuTarinonHoe 1. U3yuenue K 12 Ortuer no

MOJEIUPOBAHUE. yueOHO- OKOHYaHHIO J1a00paTopH o -1
METOINYECKUX BBITIOJTHEHHS oii pabore. T-12
yKa3aHUi. n1abopaTopH VYcTHbii ?
2. [NoaroToBka oii paboThI o1poc. up-3,9
J1abopaTopHOU 0 JJAHHOU
paboTHI. TeMe

Tema 5. MapkoBckue 1. U3yuenne K 12 Oryer mo

TPOIECCHI. yaeOHo- OKOHYAaHUIO nabopaTopH
METOIUYECKUX BBITTOJTHEHHS oit padore. | OJI -1
yKa3aHu. 1a00paToOpH VTHBIT JU1-2
2. IToaroToBka ot paboThI ompoc. NP -3,7,8
nmabopaTtopHOi 10 TaHHOM
paboTHI. TeMe

Tema 6. Mogenu 1. Uzyuenue K 12 Otuer o

HHTEIIEKTYAILHBIX CUCTEM. y4e6HO- OKOHYAaHHUIO nmabopatops | OJ] — |
METOJINYECKUX BBITIOJTHEHHS oii pabore. JUT -3
yKa3aHUiL. 1abopaTopH VYcTHbIi NP —3.7.8
2. [MoaroToBka 0ii paboTHI o1poc. >
nmabopaTtopHOi 10 TaHHOM 9,10, 11, 12
paboTHI. TeMe

OO61mas TpyJ0eMKOCTh CAaMOCTOSTENLHOM paboTHI (Jac.) 56

W3 HUX C HCIIOJTB30BAHUEM DJICKTPOHHOTO OO0YICHHUS U 56

JIMCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTHH (Jac.)

4.3. Conep:xanue yueOHOro MaTepuaJia

Tema 1. MonenupoBaHusi: OCHOBHbIE IIOHSTHS U 3TANbI.

[Tonsitne MmopenupoBanus. Matematuyeckoe moaenupoBanue. Cepbl mpuMeHEHUs
MoenupoBaHus. [[oHATHS: 00BEKT MOICTHPOBAHUS, COACPKATEIBHAS MOJIENb, MATEMATHUECKAS
MO/I€JIb, TUIIOTE3bI COAEPIKATEIBHON MOJIENIN, UHTEPIPETALNS PE3YIbTATOB MOIECIUPOBAHUS.
Bepudukanus mogenu. CBoiicTBa MOZeINel: aIeKBaTHOCTh, aKTyallbHOCTh, MOIITHOCTb,
Pe3yIbTaTUBHOCTb, JOCTOBEPHOCTh, SKOHOMHYHOCTb, TPOCTOTA, OTKPHITOCTh. AOCTpaKTHBIE U
MaTepuanbHbie Mojenn. CTpyKTYpHBIC U (YHKIIMOHATbHBIE MOJIENH. JIMCKpETHBIC U
HEIpEpPbIBHbIE MOJIENN. JleTEpMUHUPOBAHHBIE U BEPOSITHOCTHBIE MOJIENIN. AHATUTUYECKUE
mozenu. [Ipocteie cTpykTypHBIE MOJenH. MIMuTanmonHeie Moaenu. [leTepMmMHUPOBaHHbIe
mogenu. Cratuctnyeckme moaenu. BepoAaTHOCTHbIE MAK CTOXACTUYECKME MOAENN.

Tema 2. Ilpukiiagable TEXHOJIOTMHA KOMIILIOTEPHOT0 MO/IeJTUPOBAHMS.
[IporpammusIif nHCTpyMeHTapuil. S3pik Python. PaGota ¢ BekTopaMu 1 MaTpuiamu.
CuMBoJIbHBIE (MaTeMaTHYEeCKUE) BEIYMCIEHUS. Busyanusanus u aHuManusi MoJieen.

Tema 3. AHAANTHYECKOE MOJAEJIUPOBAHME.

[TocTpoenne Mmoaenu o BepbambHOMY omnrcanuto. OnpeneneHne rpaHull MOJIEITHPYyEMOTO
o0bekTa. Beibop ympaBisieMbIx v HeympaBisieMbiX ¢aktopoB. LleneBas GpyHkiys. ABTOHOMHBIE
TUHAMHUYeCKHe cucTeMbl. Teuenue u paBHoBecre. Pa3oBoe MPOCTPAHCTBO U €T0 CBOWCTBA.
Junamuka ¢ha3oBbIX TPaeKTOpU Ha TII0CKOCTH. [TocTpoeHne aHATUTHYECKONW MOJCIIH T10
JAaHHBIM 3KCIICPUMCHTOB. AHHpOKCI/IMaI_[I/ISI OKCIICPUMCHTAJIbHBIX JaHHBIX. OnpeﬂeneHHe




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

Tema 4. UMuTaumoHHoOe MOJeJTUPOBaHME.

I/ICTOpI/I}I paBBI/ITI/I}I MOI[GJII/IpOBaHI/I}I. BO3HI/IKHOBGHI/I€ HMUTAIITUOHHOTO MO,Z[e.HI/IpOBaHI/IH. 3TaHBI
MMUTAIMOHHOTO MojenupoBanus. DopmynupoBka 1enu MozaenupoBaHus. IlocTtpoeHue
KOHIIETITyalbHOH  Mojenu.  BpiOop  ammapata  mMojenupoBaHus — (cucTeMa,  A3BIK
nporpaMmMupoBaHuss W T.1.). [ImanupoBanue skcnepumeHTa. [IOBTOPSIEMOCTh IKCIIEPUMEHTA,
YIPaBIAEMOCTh SKCIIEPUMEHTOM. Brimonnenue skcrnepumenta. OOpaboTka, aHamu3 H
WHTEPIPETAIHs JaHHBIX dKCIIepuMenTa. [IprumMepsl UMHUTAIIMOHHBIX MOJICIICH.

Tema 5. MapkoBcKkHe Mpouecchl.

MogenupoBaHue ciayd4alHbIX BEJIMYUH. MozaenupoBaHue CilydaiiHbIX IIpoueccoB. MapkoBckue
ciy4aitHble mpotiecchl. [Ipolecchl ¢ TUCKPETHBIM U CIIy4alHbIM BpeMeHEeM. MapKOBCKHUE LIETH.
[Ipoueccel 0IHOPOAHBIE U HEOJHOPOIHBIE.

Tema 6. Moae/ i HHTELIEKTYaJbHBIX CHCTEM.

NckyccTBeHHBbIE HEMpOHHBIE ceTH. Marematudyeckas Monenb HeWpoHa. [lepcenTpon.
ApxuTekTypa nepcentpoHa. Tumbl GyHKIMIA aKTUBALUU U X MOJAEIHpOBaHUEe. MHOTOCIIOMHbIE
HelipoHHble ceTu. [IpaBmma Xeb66a u genbTa-mpaBmwio. (OO0OIIEHHOE AENbTa-IPaBUIIO.
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
KOMIICTCHIIUH

Tema 1. MoaenupoBaHusi: OCHOBHBIE 10 VYcrHeIi ompoc. MK-1
TIOHSITUS U 3TAITbI
Tewma 2. [Ipuknagapie TEXHOIOTHN 30 Oruer 1o TIK-1
KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS IPaKTHIECKOH paboTe.

YcrHbIl onpoc.
Tema 3. AHamUTHUECKOE 10 Oruer 1o TIK-6
MOJCIIUPOBAHUE nabopatopHoi padore.

YcTHsIi onpoc
Tema 4. IMuTanonsHoe 10 Oruer o I[IK-6
MOJIeTUPOBAHUE. nabopaTopHoii pabore.

YcTHsIi onpoc
Tema 5. MapKkoBCKH€E NPOLIECCHI. 10 Oruer o IIK-6

JTabopaTopHOi padore.

YcTHsIi onpoc
Tema 6. Moaenu UHTEIICKTYaIbHBIX 10 Ortuet o [K-6
CHUCTEM. nabopatopHoit padore.

YcTHbIN onpoc

4.3.2. IlepedyeHb TeM (BOIPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE H3Y4YeHHE CTYIeHTAMH
B PaMKaxX CaMOCTOAITEJIbHOI padoThI

Tema 3aganue dopmupyembie
KOMIIETCHIIUU

Tema 1 MonenupoBaHus: Brinonanenue npocTeIx TIK-1

OCHOBHBIE NTOHATUSA U oIepaunuii HHCTpyMEHTaMU

STambl penakropa

Tema 2 MonenupoBanne KOH(GIUKTHBIX I'padmueckoe pemenne urpsl (2x2) B I[1K-6

CUTyauui CMEIIAHHBIX CTPaTErusiX




4.4. MeTonnueckne yKa3aHusl 110 OPraHU3AIUHA CAMOCTOSTEIbHOI padoThl CTYICHTOB

CamocrosiTenpHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUEHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHJIOB 00pa30BaTEIbHON JEATEILHOCTH, 00CCIICUHBAIONICH PeaTU3aIHI0
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIEro obpazoBanus. CormacHO
TpeOOBaHUSIM HOPMATHBHBIX JOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeLHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBaEcT
3aKpETUICHHE MOJTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH TTyTeM NMPHOOPETECHUsI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMS, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHUs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATeIbHOCTH, TIOJATOTOBKH K CEMHHApaM, TabOpaToOpHBIM padoTam, caadue
3a4eTOB U dK3aMeHOB. CaMocTosITeNbHAS paboTa CTYIEHTOB IIPEICTABIISIET COOOM COBOKYITHOCTh
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosaTenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIIEcCca B By3€ PEIIacT CIASAYIOIINE 3aa9H:

— 3aKpeIUICHUE U pacUIMpeHne 3HaHUH, YMEHHH, MOJIYIeHHBIX CTyJI€HTaMH1 BO BpEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, PEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU U
(bu3HYECKOI 1eATETHHOCTH;

— ipuoOpeTeHne AOTOTHUTEIBHBIX 3HAHUM U HaBBIKOB 1O JUCIUIIIMHAM y4eOHOTO TIJIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHHI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
NS TCIIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
MIPOTPaMMBI,

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINY;

— (hopMHUPOBAHKE CAMOCTOSATEILHOCTH MBIIIJICHUS, CHIOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEaTN3alliu;

— BbIPaOOTKA HaBBIKOB d(P(HEKTUBHOMN CaMOCTOATEILHON TPO(EeCCHOHATTEHON TEOPETUYECKOM,
NPAaKTUYECKON U yueOHO-HUCCIIEI0BATENLCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOU TUCIIUTIIIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS (OPMUPYET Y
ce0s1 yCTaHOBKY Ha MOJyYEeHHUE Ha JICKIMSIX HOBBIX 3HAHUH, JOTOTHSIOMNX YK€ UMEIOIIHUECS 110
JTaHHOW JUCcHHIUTHHE. BpeMs Ha MOJArOTOBKY CTYACHTOB K ABYXYAaCOBOU JIEKIIMU IO HOPMATHBAM
coctapisaeT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [[0ArOTOBKA K MPAKTUYECKOMY 3aHSATHIO
BKJIFOYAET CIICAYIOIINE 3JIEMEHTHI CAMOCTOATEIbHON JEATEILHOCTH: Y€TKOE MPEACTABICHUE
eI U 33719 €ro IPOBEICHUS; BBIICIICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOH, HAYyIHOI
JeATEeTLHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM MpeaAcTosel padboTel. BeipaboTka HaBBHIKOB
OCYIIECTBIISIETCS C IIOMOIIBIO MOTYYCHUS HOBOM MH(OpManuu 06 N3y4aeMbIX MPoleccax u ¢
MTOMOIIIBIO 3HAHMSI O TOM, B KAKOW CTEINICHU B IAHHOE BPEMS CTYJICHT BIIaJIC€T METOIaMH
HCCJICIOBATENILCKOM IeATEeIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TPAKTHYECKOM
3aHATUH. [loroTOBKA K MPAaKTUUECKOMY 3aHITHIO HEPEAKO TpeOyeT moadoopa MaTepuaia,
JAHHBIX U CIIEIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JIOJDKHBI JIOMa TTOATOTOBUTH K 3aHATHIO 3—4 ipuMepa GopMyITHMPOBKH TEMbI UCCIEAOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(UsX, HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIILHO
OCYIIECTBIISIOT MIOUCK COOTBETCTBYIOIIUX NCTOYHUKOB, ONPEIEISIOT aKTYaJIbHOCTh
KOHKPETHOT'O UCCIICIOBAHMS MPOIIECCOB U SIBJICHUM, BBIICISIIOT OCHOBHBIE CITIOCOOBI
JIOKa3aTeJIbCTBA aBTOPAMH HAYYHBIX PabOT IEHHOCTH TOT0, YeM OHM 3aHUMaroTCs. B xoze
CaMoro MPaKTUYECKOTO 3aHSITHSI CTY/ICHTHI CHAaYalla IPEICTABISIOT HaliICHHbIC MU BapUAHTHI
(GOPMYITUPOBKHU aKTYaIbHOCTH MCCIICIOBAHUS, 00CYX AT UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HAWIY4IlleM BapuaHTe. Bpemst Ha MOATOTOBKY K MPAKTUYECKOMY 3aHATHIO IO HOpMaTHBaM
coctaiseT He meHee (0,2 Jaca.



IToaroroBka Kk ceMHHApCKOMY 3aHATHIO. CaMOCTOSITEIbHAS OJTOTOBKA K CEMUHAPY
HaIpaBJieHa: Ha pa3BUTHE CIOCOOHOCTH K UTEHUIO Hay4YHOU U MHOM JIUTEpaTyphl; Ha MOUCK
JIOTIOJTHUTEIBHON HH(OpMAINK, TO3BOJISIONIEH TITy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE TTPU paboTe C pa3HbBIMU UCTOYHHKAMHU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcst Ul MOTHOTO OTBETAa Ha BONPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHHMsI IPAaBUIIHHO BHIMHUCHIBATh BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINXCS HCTOYHUKOB
uHpopManuu, ohopMIIATh UX M0 OubimorpaduyeckuM HopMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; Ha MOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha (POpMUPOBAHHE HABBIKA ONIEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHHsI, KOTOPbIE MOTYT BO3HUKATh IIPU 00CYKIEHUU T€X WIIN UHBIX
Hay4HbIX IpoOeM. BpeMs Ha MOATrOTOBKY K CEMUHApY IO HOPMAaTHUBaM COCTABIISICT HE MEHEe
0,2 gaca.

IMoaroroBka K KOJLI0OKBUYMY. KOIIIOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
oOcyxJeHue pazjiena JUCIUIUIMHBI HA OCHOBE CaMOCTOSITENIbHOTO U3yYEHUS 3TOTr0 pasjena
cryaentamu. [ToaroToBka Kk JaHHOMY BUY YU€OHBIX 3aHATHI OCYIIECTBISIETCS B CIEIYIOIIEM
nopsiake. [IpernoaaBarens 1aeT CIUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOIYUYUTh IPU
U3y4EHHUH ONPEIETICHHOTO MEePEYHs HayYHBIX UCTOYHUKOB. CTyJJeHTaM BO BHEAYJIUTOPHOE
BpeMsl HEOOXOAMMO IPOYHUTAThH CHEIHAIbHYIO JINTEPATYpPY, BHIIUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIyT 00CYXIaThCs HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXXJ0MY U3 BOIIPOCOB, KOTOPOE OHU BHICKAXKYT Ha 3aHATHH. BpeMms Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee 0,2 Jaca.

IoaroroBka K KOHTPOJILHOI padoTe. KonTponpHas paboTa Ha3HaYaeTCs MOCIE
U3y4eHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIMILIMHBI U IPECTaBIsIeT COO0H
COBOKYITHOCTb Pa3BEpPHYTHIX MUCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOoJIy4aloT OT nmpenojaBaress. CaMoCcTosTeNbHAas! MOATOTOBKA K KOHTPOJILHOW paboTe
BKJIIOYAET B ce0s: — U3YyUECHHE KOHCIEKTOB JIEKIIUH, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOT0 MaTepuaia, MoJIydeHHOTO
IIPU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHSATUSAM U BO BpeMs UX MTPOBEJICHUS;
U3y4eHHE JOMOTHUTEIBHOM INTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
MIPOBEPSEMBIX 3HAHUI; COCTaBJICHHUE B MBICIIEHHOM ()OpME OTBETOB Ha MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMpOCkI; (OpMUPOBAHUE NICUXOJIOTHYECKON YCTAaHOBKHM HA YCIICIIHOE
BBITMIOJIHEHHE BCceX 3afjaHuii. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaTHUBam
COCTaBJISIET 2 yaca.

IloaroroBka k 3a4ery. CamocTOSTENbHAS MOArOTOBKA K 3a4ETy J0JKHA
OCYILECTBIISATHCS B T€UEHUE Bcero cemectpa. I1oaroToBka BKIIOYAET CleayIonme AeHCTBUS:
NepeyuTaTh BCE JIEKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €Cliid HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOJAT B IPEIIOKEHHON
npernojiaBaTeneM Jureparype. Pekomennyercs nenarb KpaTkue 3anucu. Bpems Ha MOATOTOBKY K
3a4eTy 10 HOPMAaTHBaM COCTAaBIIIET HE MeHee 4 4acoB.

IoaroroBka Kk 3xk3aMeHny. CaMOCTOSATENIbHAS MTOATOTOBKA K 9K3aMEHY CX0Xka ¢
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho o0bem yue6HOTO
MarepHaia, KOTOPbIi Hy>KHO BOCCTAaHOBHUTD B TAMATH K IK3aMEHY, BHOBb OCMBICIIUTD U MOHSTb,
3HAYUTENIbHO O0JIbIIIE, TOATOMY TpeOyeTcs 00JIbIle BPEMEHU U YMCTBEHHBIX ycuiuil. BaxxHo
chopMHPOBATH IIEIOCTHOE IPEACTABICHUE O COJCPKAHUN OTBETA Ha KaXJIbI BOIIPOC, YTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOT'O MJIM MHOTO SIBJIICHUS,
npoliecca, yMEHUe pacKpbiBaTh (PakTOPbI, OMPEAETSAIOIINE UX IPOTUBOPEUUBOCTD, 3HAHUE UMEH
YYEHBIX, H3YYaBIINX 00Cyx aaemMyro mpodiemy. Heooxommmo Takyke mpuBecTH HH(OPMAITUIO O
MaTepHagax MIUPHUUECKUX UCCIIETOBAHMIMA, YTO YKa3bIBAE€T HA BCECTOPOHHIOIO MOATOTOBKY
CTYJEHTa K 3K3aMeHy. BpeMms Ha MOAroTOBKY K 9K3aMEeHY [0 HOPMAaTHBaM COCTaBJIsieT 36 4acoB
JUTsl 0aKaIaBpoB.



B ®BI'OY BO «UI'Y» opranu3zaiusi CaMOCTOSITENIbHON paOOThI CTYICHTOB
pernamentupyercs [lonoxxeHnnem o caMoCTOATEIbLHON paboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
coserom UI'Y 22 utons 2012 r.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

a) OCHOBHasI IUTEpaTypa:

1. Coeros, b. SI. MonenupoBanue cucrem. [IpakTukym : yuebHOe nocodue it 6akanaBpoB /
b. 5. Cogetos, C. A. flkoBieB. — 4-¢ u3f., nepepad. u non. — Mocksa : U3garensctBo FOpaiir,
2022. — 295 ¢. — (bakanasp. Akagemudeckuii kypc). — ISBN 978-5-9916-2858-7. — Teker :
anexkTpoHHbIN // OOpaszoBarenbHas matdopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/509143 (nara obpamenus: 21.05.2022).

2. ®enopos, M. 0. TIporpaMMmupoBaHne Ha S3bIKE BEICOKOTO YpoBHS Python : yueOGHOe mocobue s
By30B / /1. }O. ®enopos. — 3-e usn., nepepad. u momn. — Mocksa : Mznatenscto FOpaiit, 2022, —

210 ¢. — (Beiciree oopazoBanue). — ISBN 978-5-534-14638-7. — TeKcCT : 3MeKTPOHHBIH //
Oo6pazoBatenbHas atdopma FOpait [caiit]. — URL: https://www.urait.ru/bcode/492920 (nata
oOpamenus: 30.05.2022).

0) TOTOJIHUTEbHAS TUTEPATYpa:

1. KomnsrotepHoe MoaenupoBanue ¢puzndeckux mnporeccos [Tekct] : yued. mocobue / B. U.
Kpacos, 1. A. Kpunb6epr, B. JI. [Tanepnsiii ; per.: A. I'. Yenckuii, B. b. FIBaHoB ;
Wpxkyrckuii roc. yH-T, ®u3. dak. - Upkyrck : U3a-so UT'Y, 2014. - 103 c. ; 20 cm. -
(KommbroTepHble TexHOJIOTHH B Qu3uke). - bubmmorp.: c. 103. - ISBN 978-5-9624-1066-1 :
169.00 p., (29 7x3.)

2. TexHosorus peeHus 3a1ad ¢ TPUMEHEHUEM 3TANlOB KOMITbIOTEPHOTO MOJETUPOBAHUS
[Tekct] : yae6. mocobue / E. H. Banoga, 1. H. Jlecuukos ; pem.: . A. Hukudoposa, H. A.
[leracosa ; Upkyr. roc. yH-T, [len. un-t. - Upkyrck : Ortuck, 2015. - 79 c. ; 20 cm. -

ISBN 978-5-9907720-7-6 : 90.00 p. , (30 2x3.)

3. Mupkun, b. I'. BBenenue B aHau3 JaHHbBIX : yueOHHUK U npakTukym / b. I'. Mupkun. — Mocksa :
UznarensctBo HOpaiit, 2022. — 174 c. — (Bricmiee obpazoBanue). — ISBN 978-5-9916-5009-0. —
Texkcr : anekTponnbiit / O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/469306 (nata oopaienus: 30.05.2022).

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

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

2. OrtkpbITas 3MEKTPOHHASA 0a3a pecypcoB U UCCIEAOBAaHUHN «YHUBEPCUTETCKAS
nHpopmarmonHas cucrema POCCUSy [DnexkTpoHHbIA pecypce] : cailT. — Pexxum
nocryma: http://uisrussia.msu.ru

3. TocynapcrBennas nndopmarmonHas cucreMa «HarmonanbpHas 2JIEeKTPOHHAS
oubnuoreka» [DnekTpoHHBIN pecypc] : callT. — Pexxum moctyna: http://H36.pd

4. B cootBerctBuu ¢ 1. 4.3.4. ®I'OC BO, obyuaromuMcs B TEUSHHUE BCETO TIEPHOIa
o0yuyeHust oOecrieueH HeOrpaHUYEHHBIH 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 1.




e DOBC DU3 «bubmuotex». 'ocynapctBennsiii KoHTpakT Ne 019 ot 22.02.2011 r.
00O «bubauotexy. JIunensznonnoe cornamenue Ne 31 ot 22.02.2011 r. Anpec
nocrymna: https://isu.bibliotech.ru/ Cpoxk neiictus: ¢ 22.11.2011 r. 6eccpoydHbIit.

e DOBC «Hammonanpnsiii udposoit pecypc «Pykont». [IKb «budbxom». KorTpakT
Ne 91 or 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 r.

e DnektpoHHO-OnMOMMoTeyHas cucteMa «bC HOpaiity. OO0 «DnexkTpoHHOE
m3aarenscTBo FOpaiity. 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
0 IPOTrPaMMHUPOBAHUIO Ha si3bIKe Python.

https://www.python.org/ - si3p1k mporpammupoBanus Python

Oumnnaiin kypc «KommbrotepHoe MoaenupoBanue» https://stepik.org/course/61480/syllabus
Boponmnos K.B. MatemaTiudeckue METOIbI O0YUICHHS TI0 MIPEIEACHTaM
http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

MaremaTrudecKkue METOIbl pacro3HaBaHus 00pazoB Astop: JI.M. Mecteukwii (MuatepHeT
YHUBEPCUTET BBICOKHX TEXHOJIOTHI)
http://www.intuit.ru/department/graphics/imageproc/4/1.html

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

Oumnmnaitn kypc Big Data Overview
https://education.emc.com/academicalliance/elearning/Big_Data Overview/index.htm
Oumnnaiin 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. YueOHuUK 110 cTaTUCTHYECKOMY 00yueHuto http://statweb.stanford.edu/~tibs/ElemStatLearn/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

6.1. YueOHo-1200paTopHOE 000py/10BaHHE

OTOT PA3/IEJI HE 3AIIOJIHATDH

6.2. [lporpammHoe obecneuyeHue

NoUnAE D=

S3p1k iporpammupoBanus Python 3.7. u Beiie (OTKpBITOE MIPOrpaMMHOE 0OecIieueHHe).
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 OOecIieueHune).

VisualStudioCode (Microsoft, oTkpbeITOe porpaMmMHOe 00ecrieueHHE)

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

Penakmmonno-u3narensckas cuctema MikTeX (oTkpbITOo€ MporpaMMHOE oOecrieueHue).

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTALIUA



7.1. OnleHOYHbBIE CPEACTBA TEKYIIEr0o KOHTPOJISI

Bup xoHTpOJIS KonTponnpyemsblie TeMbl KonTponaupyemsie
KOMIIeTeHIIUH
VYceraslil onpoc Tema 1. MogenupoBanusi: ocHoBHble moHATust 1 | I1K-1
JTamBbL.
3amura oT4era 1o NpakTUIeCKon Tewma 2. IIpuknanHble TEXHOIOTHU [K-1
pabote KOMIBIOTEPHOT0 MOAETHPOBAHUS
3amuTa oT4eTa 1o J:abopaTopHOM Tema 3. AHanuTHYECKOE MOJAEIHPOBAHUE IIK-6
pabote Tema 4. IMutaniuoHHOE MOJEIHPOBAHUE.

Tema 5. MapkoBCKHU€e IPOLECCHL.
Tema 6. Monenn HHTEIUIEKTYaIbHBIX CHCTEM.

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIA

[a—y

LN

BermmcanTs 3Havennd sin(30°) # cos(n/4) ¢ 4 3sHAKAME MOCTe 3aIsTol.

B HeHTepaTHEHOM peXHMe C03JaTh TAOIHITY KBaJpaToB HaTypaThbHEX qHcen oT 0 7o 11.
B Tatmmue 3a9eHHA JO/TEHE] OBITE MPEICTABIEHE] B IET0YHCTIEHEHOM (opMaTe.

B oxHo# TabmHIE OpeICTABHTE 3HAUeHHS QVHKIHIE sin(t) H cos(t) Imi t, H3MeHAIOmMEMC
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
‘IJ'IEI:IHS PANA BEMHECIIETCA 9epes IpeIslIyvInEd mo fopyyae ai=a"x/(1+1). PaccauTate €
He .

PazpadoTaTe MOIETE, nabﬂonmm}m PACCUHTEIBATE JAKTOPHATE OEIEI THCETL.
IlpoaHaH3HPOBATE, 00 KAFHX JHAUSHHI MOFHO CIHTATE (JAKTOPHATL, £CTH eT0 3HATSHHE
BRIBOTHTCA B TAOTHITY B HeIoIHCIeHHOM dopMaTte.

PaccuoTpeTs, Kak pearHpyeT CHCTeMa IPH BRIBOJE Pe3VIETATOR B TAOMHIY OpH
#ABAPHAHEIX CHTYALIHTD) . HIBIeTIeHHE KBAIPATHONO KOPHA H3 OTPHUATENEHOIO 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 /ISl 3a4éTa:

[Tonsitne MogenupoBanus. Micropus pa3BUTHSI MATEMATHYECKOTO MOJIETUPOBAHUS.

Oco0eHHOCTH KOMIBIOTEPHOTO MOJICTHPOBAHUS.

OcHoBHbIE 3Talbl poriecca MoiearpoBanus. Crernuduka mpouecca KIMIbIOTEPHOTO

MOJEIIUPOBAHUS.

[TonsiTusa copepkaTenbHOM MoJienu, MateMaTudeckot moaenu. [loctynatel. [lapamerpsl

U XapaKTepUCTUKH Mozenel. CBoiicTBa MozeeH.

Knaccudukamnus moneneit.

[loHsATHE TEXHHMYECKON CHUCTEMEI, €€ DJIEMCHTOB, KOMILIIEKCA, CBOMCTB M T.J. Kitaccel

MOJEJIEH, NCIIOIb3YEMBIE IPU MOJECIUPOBAHUNA TEXHUYECKUX CUCTEM.

IlonsTHe ciayyaliHOrO Ipouecca. MapkOBCKUE LENH U ITPOLIECCHI.

[Tpumepsl MOJIENIEN HA OCHOBE MAPKOBCKHX LIENEH U MPOIECCOB. DProudecKoe

. CBOMCTBO.

10. Umurtanmonnoe moaenupoBanue. ctopusi, MpUHIUIIBI, TPUMEPHI.

11. CtpykTypHble U GyHKIHOHATIBHBIE MOaeH. [IporpaMMupoBanie Kak MOICTHPOBAHNUE.

12. KommbroTepHbie MOJIETH B (PU3UKE U TEXHUKE.

13. Monens konedaTenbHOM CUCTEMBI

14. KomnbrotepHbie Moaenu B ononorun. Kuneruueckue moaenu B Onosnoruu. 26.Mojenn
MOMYJISLIUH.

15. MoaenupoBaHue B 3KOHOMUKE.

16. Mozaenu B 3KOJIOTHH.

17. OcoOeHHOCTE CO30aHNs U aHaJIN3a ONTUMHU3AMOHHBIX MOIEIEH.

18. [NousiTrie MHGOOPMALIMOHHOTO MOICTHPOBAHUSI.

19. OcobeHHOCTH OCTPOCHUS U aHAIM3a HHOOPMAITMOHHBIX MOJIEIICH.

WA N B =

IIpumepsbl 3a1aHMI:
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TecroBbie 3amanusi pasgen Ne2 (Ykazath oauH npaBwibHbIN oTBeT) Kakme n3 ¢dopmyn uMcrnonb3yroTes s
onmcanus Moaenu CMO? (omun otBet) 1) @opmynsr Dpnanra 2) @opmynel CteionenTa u @umepa 3) opMyirbr
Bupnabayma 4) ®opmynsr Boapreppa Kakne u3 ¢opmysn HCIONB3YIOTCA Ui OMHMCAHUS KHHETHYECKOH Momemw?
(ommH otBet) 1) @opmyner Dpnanra 2) @opmynsl Cteionenta u @umepa 3) @opmynsl bupabayma 4) Gopmyiisr
Bompreppa Kakue 3 GopMyn uConb3yroTes Ui AUCIEPCHOHHOTO aHanm3a? (oauH oTBeT) 1) @opmynsr DpnaHra
2) ®opmynsl Crpiogenra u Pumepa 3) Dopmynsl bupnbayma 4) dopmynsr Bombreppa Kakwme u3 dopmyn
WCTIONB3YIOTCS ISl OMUCaHus Mojend yueHuka? (omuH otBer) 1) @opmynsr Dpranra 2) @opmynsr CTeiofeHTa U
@umiepa 3) ®opmyssl bupnbayma 4) opmynsl Bonbreppa Kakoe nmonstie oTHOCHTCS K CTPYKTYPHBIM MOJIEIISIM B
xumun? (oauH oteer) 1) M3somep 2) N3oxopa 3) NU3o6ap 4) M3orepma Jlnst mocTpoeHust MOJENICH B IICUXOJIOTUU
ucronb3yercs ... (oguH orBer) 1) Popmyna Pama 2) dopmyna IMupcona 3) dopmyna Oprnanra 4) dopmyna
CwmupnoBa Jlns noctpoenus mozpeneii CMO wucnonb3yercs ... (oguH otBet) 1) ®opmyna Pama 2) dopmyna
IMupcona 3) dopmyna Koamoroposa 4) dopmyna CmupHoBa [ NpoBEepKH TUIOTE3Bl O paclpeaeieHUn
ucrosnb3yercs ... (oxuH oter) 1) @opmyna Pama 2) ®opmyna Luonkosckoro 3) @opmyna Dpnanra 4) Gopmyna
CvmupHOBa /{7151 IOCTPOCHHST MOJENH IBM)KCHHS PaKeThl HCIONb3yercs ... (omumH otBeT) 1) Dopmyna Pamra 2)
®opmyna Lnonkosckoro 3) ®opmyna Dpnanra 4) @opmyna CmupHOBa Mozens paspaboraHHas Ha OCHOBE Oa3bl
JIAHHBIX 00 00BEeKTe Ha3bIBaeTCd ... (OJMH OTBET) 1) MHPOPMAITMOHHONW 2) aHATUTHYECKOH 3) MMHUTAIIMOHHOW 4)
reoMeTpudeckoil OTHCHIBAIOTCA B SIBHOM BHIE (PYHKIIMH BBIXOTHBIX MapaMeTpoB (OT BXOTHBIX) AJIS MOJENH ...
(omuH otBeT) 1) MHPOPMANMOHHOK 2) aHAIWTHUYECKOW 3) MMHUTAIMOHHOW 23 4) reomeTpudeckoir Mertonx MoHTe-
Kapno ©HeoOxomuMm [uist co3maHus Moaend ... (omWH OTBeT) 1) WHQPOPMAIMOHHOW 2) aHaIWTHYECKOH 3)
UMHTALIMOHHON 4) reomerpuueckoid [Ipobiema MoIenMpoOBaHHs OCBEIIEHHOCTH OOBEKTa OTHOCHTCS K MOJAENH ...
(ommH otBer) 1) wuHpOpManMOHHOW 2) aHAIMTHYECKOW 3) HMHUTAMOHHOW 4) reomerpuueckod Mouens
TEIJIONPOBOHOCTH TOHKOTO CJIOS SIBISIETCS... (OAMH OTBET) 1) HENpephIBHO-JETEPMUHUPOBAHHON 2) HENPEPHIBHO-
CTOXAaCTUYCCKOW 3) TUCKPETHO-ICTEPMUHUPOBAHHOM 4) IUCKPETHO- cToXacTuieckoi Mojenb MamuHbl ThopHHTa
ABJIsieTCA... (OIMH OTBET) 1) HENpephIBHO-IETEPMUHHPOBAHHOW 2) HENPEpPBIBHO-CTOXACTHYECKOH 3) JMCKpPETHO-
JIETEPMUHAPOBAHHON 4) MHUCKpeTHO- croxacthiyeckoi Mogenms CMO s mapuKMaxepcko sBisieTcs... (OIUH
oTBeT) 1) HEeNMPEepPhIBHO-IETEPMUHUPOBAHHON 2) HEMPEPBIBHO-CTOXACTHYECKON 3) AMCKPETHO-/IETEPMUHAPOBAHHON
4) TUCKPETHO- CTOXacTHIECKOH Moensb ABMKEHUS BO3TyXa B aTMocdepe sBisietcs... (OAWH OTBET) 1) HENMpephIBHO-
JIETEPMUHAPOBAHHON 2) HENMPEPHIBHO-CTOXACTHIECKOW 3) JHCKPETHO-IETEPMHHUPOBAHHONH 4) JIHCKpPETHO-
croxactuueckoit K moxenupoBannto CMO oTHocUTCS TepMUH ... (oauH oTBeT) 1) Cxema rubenu-pa3sMHOKEHUs 2)
nmapaMmeTpudeckuii pe3oHanc 3) mpobiema m3omepoB 4) ¢opmyna bupnbayma K MoaenmpoBaHHIO B XUMUHU
OTHOCHTCSI TepMHH ... (oxuH oTBeT) 1) Cxema rubenn-pa3MHOXKEHUS 2) mapaMeTpuieckuil pesoHaHc 3) npobiema
n3omepoB 4) popmyna bupubayma K MmonenupoBanmio koseOaTenbHBIX CUCTEM OTHOCUTCS TEPMHUH ... (OJIMH OTBET)
1) Cxema rubenu-pa3MHOXKEHUs 2) apaMeTpuyeckuii pe3oHaunc 3) npobiema uzomepos 4) ¢popmyna bupubayma K
MOJICJIMPOBAHUIO B TICUXOJIOTHM OTHOCHUTCS TepMUH ... (oguH otBeT) 1) Cxema rubenu-pasMHOXKEHUsS 2)
napaMeTpuueckuii pesoHaHc 3) mpobnema m3omepoB 4) dopmyna bupubayma Ecnu B komebaTenbHOW Monenn
4acTOTa BBIHY>KAAIOIIEH CHIIBI paBHAa COOCTBEHHOW 4acTOTE, TO MPOSBISETCS siBIeHUE... (0nuH oTBeT) 1) bruennii 2)
CoOctBeHHBIX Kosebanuit 3) Monymsiinu 4) Pesonanca Eciii B kosre6aTeTbHOM MOJIENH 9acTOTa BBIHYKIAIOICH
CHJTBI paBHA HYJIIO, TO TPOSIBIISIETCS siBIIeHUE... (oauH oTBeT) 1) buenuit 2) CoOcTBeHHBIX Kotebanuit 3) Mogynsaiuu
4) Pe3onanca Ecam B xome6aTebHOM MOJENTH 4acTOTa BBIHYXKIAIOMIEH CHIIBI OO0JIbIIE COOCTBEHHON YacTOTHI, TO
nposiBisietcst 24 spienue... (omuH otBeT) 1) buennii 2) CobcTtBeHHBIX Konebanuii 3) Moaymsmuu 4) Pe3onanca
Eciu B konebaTenpbHONH MOJENHM 9acTOTa BBIHYKIAIOMIEH CHIIBI MEHBIE COOCTBEHHOUN YaCTOTHI, TO MPOSBIIICTCS
siBlicHHE... (onuH oTBeT) 1) buennii 2) CobcrBeHHbIX KoneOanwmii 3) Moaynsauu 4) Pezonanca Kakoit u3 TepMHHOB
obo3HauaeT Meto oOpabotku nanHex? (oauH otBer) 1) OLAP 2) JIHK 3) CMYK 4) I'MC Kaxo#i u3 TepMHHOB
o6o3Hauaet 1BeToBYI0 Mozaenb? (oguH otBer) 1) OLAP 2) THK 3) CMYK 4) I'IC Kaxo#i U3 TepMUHOB OTHOCHTCS
K MojenupoBanuio B Oumonorumu? (ogmu oter) 1) OLAP 2) JHK 3) CMYK 4) 'MC Kako#i u3 TepMHHOB
0003HaUaeT MOJENb, UCTIOJIL3YEMYIO B 3ajayax JIOTHCTHKH... (oxuH oTBeT) 1) OLAP 2) THK 3) CMYK 4) I'IC
®opmymna pij = e 0,7(0i-fj) / (1+ e 0,7(0i-Bj) ) orHOCHTCH K... (0mMH 0oTBeT) 1) Monenu Pama 2) moxenn Bonbreppa-
Jlotku 3) monenu bupHbayma 4) mUCKpeTHON MoJIen BHYTPUBHI0BOM O0pbOBI 5) Moienn KojaebaTeIbHONH CUCTEMBI
®dopmyna pij = Ck+(1- Ck )e 0,7(0i-Bj) / (1+e 0,7(0i-pj) ) otHOCHTCH K... (0mMH OTBeT) 1) Momenu Pama 2) moxenu
Bombsreppa-Jlotku 3) momenmn bupHOayma 4) AHCKpEeTHOW MOJENH BHYTPUBUAOBOH OOpHOBI 5) Momenu
konebaTenbHON cuctembl Popmyna O 2x/0t 2 + kox/ot + ¢x2 = Bcos(pt) otHocUTCS K... (OAMH OTBET) 1) Moaenu
Pama 2) momemu Bombreppa-Jlotku 3) momenmn bupuOayma 4) mucKpeTHOH MOeNd BHYTPHUBUIOBOW OOpPBHOBI S)
Moaenu konebatenbHol cucteMbl @opmyma dN1/dt = (rN1/k 1) ((k1-N 1)-a12N 2) otHOCHTCS K... (01H O0TBeT) 1)
monenn Pama 2) monenu Bosbreppa-Jlotkn 3) moxmenn bupnOayma 4) QuckpeTHOH Monenu BHYTPHBUIOBOMH
60prObI 5) Moaenu konebarenbHOM cucteMbl @opmyna Ni+l = Ni R / (1+(aNi) b ) otHocuTes k... (onun otBer) 1)
monenu Pama 2) monenu Bosbreppa-Jlotkn 3) moxmenn bupnOayma 4) QuckpeTHOH Monesnu BHYTPHBHIOBOMH
60pBObI 5) Moxenu kosedarenpHOl cuctembl Popmyna : 1 A13 pl + A23 p2 - (A32 + A31 ) p3 = dp3/dt oTHOCHTCH K...
(omun otBet) 1) Momemu CMO DOpnanra-Kommoroposa 25 2) Moienu TEMJIONPOBOJHOCTH TOHKOTO cliosi 3)
KHHeTHueckast Mojenb Bonbreppa-Jlotku 4) Mmonenu LnonkoBckoro 5) Monenu konebarenbHON cucteMbl PopMyiia
oy/ot = KIXY - K2Y otHocurcs k... (ommH oTBeT) 1) Momemm CMO Opnanra-Koamoroposa 2) moxpenu
TETIONPOBOJHOCTH TOHKOTO CJOsI 3) KuHeThdeckas Mojienb Bonbreppa-Jlotkn 4) moxmenu I[nonkoBckoro 5)



Mojenu KojebarenpHON cucteMbl @opmyna 0 2x/0t 2 + ¢x2 = 0 otHocHTes K... (omuH oTBer) 1) Momenu CMO
Opnanra-Kommoroposa 2) Moienu TEIUIONMPOBOIHOCTH TOHKOTO CIIOs 3) KWHETHYecKass MoJienb BombTeppa-JIoTku
4) monenu IluonkoBckoro 5) Moaenu kojedbarenpHoU cucteMbl @opmyna OT/0t = a 0 2T/0x 2 oTHOCHTCS K... (OUH
otBer) 1) momenu CMO DOpnanra-Koamoroposa 2) Moenu TEIUIONMPOBOAHOCTH TOHKOTO CJIOS 3) KMHETHYECKas
Moxens Bonbreppa-Jlotku 4) monenu IluonkoBckoro 5) Moxenu kosebaTesbHON cuctembl @opmyna 0 2H/0t 2 =
F/m = (Fraru - mg - KV2)/m otHOcutcs k... (omua otBeT) 1) Momenmm CMO Opranra-Kommoroposa 2) monenu
TEIJIONPOBOIHOCTH TOHKOTO Clost 3) KuHeTndeckas monens Bombreppa-Jlotkn 4) mogenu L{monkosckoro 5)
MOJIeTH KosebaTenbHOW cucteMbl Kakoil M3 mepedyucieHHBIX OOBEKTOB HE OTHOCUTCS K HH(MOPMAIIOHHOMY
mojenupoBanuio? (oxuH orBer) 1) CHucTema peanbHOro BpeMeHH 2) AnauTuBHAs Mojenb 3) CHCTeMHbIH aHamu3
oObekTa MozenupoBanust 4) Pensinnonnas monens 5) Cemantuueckas cetb Kakast nz gopmyn onpenensier cpeanee
Bpems oxuganus B CMO? 1) dopmyna Jlutriaa 2) dopmyna Casumka 3) dopmyna I'omopu 4) dpopmyna Jlarpamka
5) dbopmyna rubenu-pazmuoxenus Kakas uz ¢opmyn cszeiBaeT ¢uHUTHBIE BepositHoctH B CMO? 1) dopmyna
Jluttna 2) popmymna Casumxa 3) popmyna ['omopu 4) hopmyna Jlarpamxa 5) popmyna rudenn-pa3zMHOKEHHS

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



