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1. Ilesb u 3a1a4u OCBOEHHS IV CUUILTAHBI (MOXYJIAA).

Llens w3yyeHHs JUCHUIUIMHBI — (OPMUPOBAHME M Pa3BUTHUE Yy AaCIUPAHTOB
KOMIIETEHIIM B  OOJACTH  peIIeHHs MaTeMaTHMYeCKHX 3aJad, BO3HUKAIOMIUX IIpU
MaTeMaTUYeCKOM  MOJIETMPOBAHUM  ©CTECTBEHHOHAyYHBIX U  MPUKIAAHBIX  HpodIieMm,
YUCJIEHHBIMM METOJAaMH; OBJIAJICHUE YMCICHHBIMU METOJAMU M KOMIUIEKCAMM MPOrpamMM s
pelIeHUsT HAy4YHBIX W TEXHUYECKUX, (YHIAMEHTAIBHBIX M MPHKIAAHBIX IpodieMm,
MO3BOJISIOIIMMY BBITYCKHHUKY YCIIEIIHO paboTaTh B Pa3IMYHBIX 00JIACTAX MPOQecCHOHAIBHON
JESATENIbBHOCTH: ~ HAy4YHO-  HCCIENOBATEJIIbCKOW,  INPOEKTHOM U IMPOU3BOJCTBEHHO-
TEXHOJOTMYECKOM C IPUMEHEHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOIMH; H3y4eHHUE
MaTeMaTUYeCKUX MOJeNell, NPUMEHSEeMbIX IpU ONUCAHUU (U3MYECKHX, XUMHYECKHX,
OMOJIOTUYECKUX U JPYIrUX €CTECTBEHHOHAYUHBIX, a TAK)KE€ COLMAIBHBIX, SKOHOMHYECKHX H
TEXHUUYECKUX OOBEKTOB.

3ajaun JUCUUILIINHBIL:

— (hopmupoBaHNEe HABBIKOB B 00JIACTH MOCTPOCHUS U HCCIEAOBAHUA MaTEeMaTHYECKUX MOJIesen

JUISL OMUCAaHUsI OOBEKTOB, TUIMYHBIX JUISI MPHJIOKEHUNH MaTeMAaTUKH K Pa3iHYHbIM 00JacTsIM

HAyKH U TEXHUKHU;

— WM3y4YCHHE METOJIOB U MOJIXOJO0B K IOCTAHOBKE M IPOBEICHHUIO UYMCJIEHHBIX HCCIIECJOBAHUN
€CTECTBEHHOHAYYHBIX M HAayYHO-TEXHUYECKUX IPOOJIeM, UHTEPHPETAUN SKCIIEPUMEHTAIBHBIX
JAHHBIX C LIEJIbI0 IPOTrHO3UPOBAHUS M KOHTPOJIS IMPUPOJIHBIX SIBJICHUH U TEXHOJOTHYECKUX
IIPOLIECCOB, a TaK)Ke€ pa3pabOTKU MEPCIEKTUBHBIX KOCMUYECKHX, JIETATEJIbHBIX U IJIaBaTEIbHbIX
anmnaparos.

2. Ilanmpyemble pe3yabTaThl 0CBOCHUS AUCHUILIMHBI (MOLYJIsI).

B mpomecce ocBoeHMs AaHHOW MUCHUILIMHBI oOydarommecs (popMHUPYIOT CIeIyome
pE3yJIbTaThl OCBOCHUS TUCIUIUINHBI:

K7 — cmocoGHOCTh BBIMOMHATH TEOPETHUECKHE HCCIEAOBAHHS TIPOIIECCOB CO3aHMSA,
HaKOIJIEeHUs M 00paboTKu HMH(OpMaIMM, BKIOYas aHAIU3 U CO3JaHME MOJeNeil TaHHBIX U
3HAaHUH, S3BIKOB HMX ONHCAHWS M MaHUMIYJIHPOBAaHUS, pa3padOTKy HOBBIX MaTEMaTHYECKHX
METO/IOB M CPEJICTB MOAJIEPKKU UHTEIICKTYalbHON 00pabOoTKH JaHHBIX;

K8 — crmocoOHOCTh pa3pabaThiBaTh HOBBIE MAaTEMAaTHYECKHUE MOJIETTH OOBEKTOB U SBJICHHM,
pa3BUBaTh aAHATUTUYECKHME U MNPUOJIMKEHHbIE METO/Ibl HUX HCCIEIOBaHUS, BBIIOIHATh
peammzanuio  3(p(HEKTUBHBIX YHCICHHBIX METOJOB M QJITOPHUTMOB B BHAE KOMILUIEKCOB
Ipo0OJIEMHO-OPUEHTHUPOBAHHBIX MPOTPaMM JUIsI TPOBEAECHUS BBIYMCIUTEIBHOTO SKCIIEPUMEHTA;

K9 — cnocob6HOCTh OOBEKTUBHO OIIEHMBATh NMPO(PECCHOHAIBHBIN YPOBEHb PE3YJIbTaTOB
Hay4YHbIX MCCJIEJOBaHMH, B TOM YHCIE€ C TIOMOIIBIO MEXAYHAPOJHBIX 0a3 JaHHBIX
MyOJIMKAIMOHHOW aKTUBHOCTH.

3. Crpykrypa M cofepxkaHue THCHHUILUINHBI (MOLYJIsA).

3.1. Cmpykmypa oucyuniumvlt (M00Yis).

Ne /i HaumenoBanue pazgena aucuuiiaudsl | Popmupyemsie dopma TeKyliero
(Momyss) KOMITETEHIINHI KOHTPOJIA
1 Paznen 1. MatemaTtnueckrue OCHOBBI K7, K8, K9 KontponbHas padoTa;
MOJIETTMPOBaHUS. DKCTPEMAIIbHBIE [YCTHBI KOHTPOJIb;
3a1auu. Beinykisli aHanus3 TECTUPOBAHUEC
2 Pazgen. 2. Uncnennsle MmeTobl. I1akeTsl K7, K8, K9 KonTpomibHas paboTa;
MPUKJIAIHBIX Tporpamm. HennHelinsie YCTHBIA KOHTPOJIb;
MaTemaTtuueckue mojend. [punsatue TeCTUPOBAaHNE




peneHnii. 3a1ayu UCKYCCTBEHHOTO
mHTesuiekTa. CTOXacTUUeCKUe MOJIETH.

3.2. Obvem oucyuniunvt (Mo0yis) u 6udvl yueOHoU padbomoi.
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Pa3znen 1. MaremaTuyeckue 0CHOBbI MO/I€JTHPOBAHUS.
JKcTpeMaibHbIe 321a44. BoIMyKJIbIi aHAIU3
1. | Tema 1. MaTemaTu4yeckre OCHOBBI MOJCIMPOBAHUS 6 6 8 20
> Tema 2. Teopuss BeposiTHOCTEW. MaremaTudeckas > ) 3 12
" | crarucruka
3 Tema 3. DnemeHTsl Teopuu (GYHKIUN U (QYHKIIMOHATIHLHOTO ) ) 3 12
" | aHamus
4 Tema 4. [uddepennuanbupie ypaBHEHHs] B YacCTHBIX ) ) 3 12
) MIPOU3BOTHBIX
5 Tema 5. IloctpoeHue MaremMaTHYECKUX MoOJeNed ¢ 4 4 3 16
" | moMoIBbI0 BapHAIMOHHBIX TPUHITUTIOB
Hroro 3a 3 ceM., yac 16 16 40 72
Cemectp 4
Pa3znen 2. Yucaennbie mMetoabl. [lakeTbl NMPUKIATHBIX
nporpamm. HeiunHeliHble MaTeMaTHYeCKHE MOAEJIH.
Ilpunstue peleHui. 3agaun HCKYCCTBEHHOI'0
HHTeLIeKTa. CTOXacTHYecKHe MOJIE/IH.
6. | Tema 6. HuciaeHHBIE METOIBI 4 4 15 23
7. | Tema 7. ITakeTsl NpUKIaAHBIX IPOrPAMM 2 2 15 19
8. Tema 8. Henunelinple MaTeEMaTHYECKUE MOJEIIA 2 2 15 19
Tema 9. Ilpunarue pemeHuil. 3agaud HCKYCCTBEHHOIO
9. 4 4 16 24
WHTEJUICKTA
10. | Tema 10. CToxacTuueckue MOJENH 2 2 15 23
Hroro 3a 4 ceM., yac 16 16 76 108
HUroro, yac 32| 32 116 | 108
Hroro, 3.e. 5

By npoMexyro4HON aTTeCTalnu:
3a4er — ceMecTp 3;
KaHJIUJATCKUI SK3aMeH — ceMecTp 4.

3.3. Tembl 3anamuti u kpamkoe cooeparcanue.

Paszpnen 1. Maremarnueckue OCHOBBI MOJIEIMPOBAHUS. DKCTPEMAJIbHBIE 33/1a4H.
Belnykiblii aHanums.
Tema 1. Mamemamuueckue 0CHO8b1 MOOENUPOBAHUSL.
Jlexuus 1. OcHOBHbIE ~ MPUHIMIBI  MaTeMaTHYECKOIO  MOJEIMPOBAHMUS.
@yHIaMeHTabHbIE 3aKOHBI IPUPOJIBI U MOJIETUPOBAHHUE.




1.  OCHOBHbBIE TPUHIUITBI MATEMATHYECKOTO MOJIETUPOBAHUSI.

OJIeMEHTapHble  MaTeMAaTHYECKHME  MOJEIM B  MEXaHUKE, THUJIPOJNHAMUKE,
ANEKTPOAMHAMUKE. Y HUBEPCAIbHOCTh MATEMATHYECKUX MOJICIICH.

2. ®yHJaMEHTaIbHBIE 3aKOHBI IPUPOIbI U MOJEITUPOBAHHUE.

MeToapl MOCTpOEHUST MaTeMaTHYeCKHX MoJelied Ha OcCHOBe (hyHIaMEHTAIbHbBIX
3aKOHOB MPUPOJIBI.

[Ipaktuueckoe 3anstre 1. OCHOBHBIE MPUHILMUIIBI MATEMAaTUYECKOTO MOJICIUPOBAHUS.
DyHIaMEHTAIbHBIE 3aKOHBI IPUPOJIBI U MOAEITUPOBAHUE.

[loctpoeHne  MareMaTM4ecKUX  MOJENEH  MEXaHUKH,  THUIPOJMHAMHUKU U
ANEKTPOAUHAMUKHI Ha OCHOBE ()YH/IaMEHTAJIbHBIX 3aKOHOB IIPUPOJIBI.

Jlexkmus 2. Meroapl HCCIENOBAaHUS MATEMATHYCCKUX MoOJeleil. Maremarudeckue
MOJEIM B HAy4YHbIX MCCIEAOBAaHUAX. MeToapl MaTeMAaTU4YeCKOro  MOIEIUPOBAHHUS
M3MEPHUTEIbHO-BBIYUCIUTEIbHBIX CUCTEM.

1. Meroas! ucciea0BaHUI MaTEMAaTHUYECKUX MOJICIIEH.

YcronunuBocTh. [IpoBepka ajiekBaTHOCTH MAaTEMATUYECKHUX MOJIEIIEH.

2. MaremaTtuyeckue MOJENH B HAYYHBIX UCCIEIOBAHUSX.

MaremaThuecKrue MOJICIN B CTATUCTUYECKON MEXaHUKE, DKOHOMHKE, OMOJIOTHH.

3. Meroapl MaTeMaTH4YECKOTO MOJCIUPOBAHUS HU3MEPUTEIBHO-BBIYUCITUTEIBHBIX

CHCTEM.

3amaun peaykiuu K uacaibHOMY Npubopy. CHHTE3 BBIXOJHOTO CUTHAJIa WICATBHOTO
npubopa. IlpoBepka aneKBaTHOCTHM MOJAENU M3MEpPEHHs] U aJEKBATHOCTU PE3YJIbTaTOB
peayKIUU.

[Ipaktuueckoe 3ansitue 2. MeToapl HCCIENIOBAHUS MaTEMaTHYECKUX MOJCIICH.
MaremaTtnueckue MOJEIM B HAYYHBIX HUCCIEHOBaHMUSIX. METOIbl MaTreMaTU4YeCKOro
MOJICTTUPOBAHUS U3MEPUTETHHO-BBIYMCIUTEILHBIX CUCTEM.

Ananmu3 ycroiunBocTd. [IpoBepka ageKBaTHOCTH MaTEMaTHYECKUX Mojeneil. 3amadn
PEAYKIMHU K UJI€ATBHOMY ITPUOOPY.

Jlexuus 3. Monenu nuHamudeckux cuctem. [IoHsTHE O caMOoOpraHU3auy.

1. Mogenu TMHAMUYECKHUX CHUCTEM.

Mogenu nuHamudeckux cucteM. OcoOble ToukH. budypkanuu. JuHamuyeckuii xaoc.
OproMvHOCTb U NepeMeninBanne. Pexxumsl ¢ o0ocTpeHnem.

2. IlonsATme 0 camMOOpraHu3aLuu.

CamMoopranusanus ClI0KHBIX CUCTEM. [luCCUIaTUBHBIE CTPYKTYPBI.

[TpakTnueckoe 3anste 3. Mogenn auHamudeckux cuctem. [lonstue o
CaMOOpraHu3aIH.

Oco06bie Touku. budypkanuu. J{unamMmuueckuii xaoc. IproguIHOCTb U TIEpEMENINBAHUE.
Pexxumebl ¢ o6ocTpeHneM.

Tema 2. Teopus eeposmnocmeti. Mamemamuyeckas cmamucmuxa.

Jleknus 4. Teopus BeposiTHOCTel. MaTemaTuueckasi CTaTUCTHKA.

1. Axcuomaruka TEOpUH BEPOATHOCTEH.

BepositHocTh, yciioBHast BeposiTHOCTh. HezaBucumoctb. CiiydailHble BEJIMYMHBI U
BEKTOPBI.

2. Teopus ciyuaiinbix mporeccoB. Koppensus.

DJIEMEHTBl TEOPUU CIIyYalHBIX IIPOIECCOB. OJIEMEHTHI KOPPEIAIMOHHONW TEOpUHU
CIIy4alHBIX BEKTOPOB.

3.  MeTonapl TOUEUHBIX U UHTEPBAIBbHBIX OLICHOK. [[poBEepKa cTaTUCTUUECKUX TUIIOTES.



TodeuyHoe W WHTEpPBAIBHOE OIICHUBAHUE IapaMETPOB paclpeneicHus. DJIEMEHTHI
TEOPHH MPOBEPKU CTATUCTUYECKUX THIOTE3.

4. CTaTHCTUYCCKHI aHAIM3.

DJIeMEHTBl MHOTOMEPHOTO CTAaTUCTUYECKOro aHaiu3a. OCHOBHbBIC MOHSTUS TEOPUHU
CTaTHCTUYECKUX perieHnid. OCHOBHI TeopuH WH(OPMAIIUH.

[IpakTuueckoe 3ansarue 4. Teopus BeposiTHOcTel. MaTemaTudeckas CTaTUCTUKA.

3aaun  Ha TNPUMEHECHHE OCHOBHBIX TIOJIO)KCHHMH TEOpPUHM BEPOSITHOCTEH U
MaTeMaTHYEeCKOH CTaTUCTUKMU.

Tema 3. Dnemenmul meopuu pynkyuu u GyHKYUOHATLHOLO AHANU3A.

Jlexmust 5. DnemMeHTHl TeopuH PyHKUIMN U GYHKIIMOHAIBHOTO aHAIIN3a.

1. Merpuueckue 1 HOPMUPOBAHHBIE IPOCTPAHCTBA.

[Tonsitue mepel m wmHTerpana JleGera. [IpocTpaHcTBa HHTETPHUPYEMBIX (YHKIIHIA.
[TpoctpancrBa CoboneBa.

2. @OyHKUMOHAJIbI U ONEPATOPBI.

Jluneitnple HempepbiBHbIe ¢yHKIMOHanbl. Teopema Xana-banaxa. Jluneiinbie
ONEPaATOPBI.

[TpakTrueckoe 3aHsATHE 5. DIEMEHTHI TeOpuu QYHKIMHN U PYHKIIMOHAIBHOTO aHANN3a.

AHanu3 U NpUMEHEHHe SJIEMEHTOB Teopur QYHKUMM U (PYHKIIMOHAIBHOTO aHaIu3a B
MOJEIIMPOBAHNUN CHCTEM.

Tema 4. /lugppepenyuanvrvle ypasHenus 8 4acmuwix RPOU3B0OHBIX.

Jlexuus 6. luddepeHnmanbabie ypaBHEHHS B YaCTHBIX MPOW3BOIHBIX.

1.  HuddepennuanbHuble ypaBHEHUS B YACTHBIX IPOU3BO/IHBIX.

YpaBHeHHsI B YAaCTHBIX MPOMU3BOJHBIX MapabOIMYECKOro, TUMEPOOIUYECKOT0 H
SJUTUTITUYECKOTO TUIIOB.

2. ®usnueckue TPOLECChl U SBJICHHs, OMNUChiBaeMble uddepeHnaIbHbIMU

YpaBHEHUSMH B YACTHBIX MMPOU3BO/IHBIX.

[Tpumepsr mpuMeHeHUS JUPPEPESHIUATHHBIX YPABHCHHH B YAaCTHBIX IPOU3BOTHBIX
napaboIUIECKOTO, TUIEPOOIMUECKOTO U SJUTUITHYECKOTO THIIOB.

[TpakTuueckoe 3ansatue 6. uddepeHnnanbabie ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX.

MeToapl aHATUTUYECKOTO M YHCIEHHOTO petieHui AuddepeHnnanbHbIX YpaBHEHUN B
YAaCTHBIX MTPOU3BOJHBIX MapabOIMIEeCKOro, TUIEPOOTMUECKOTO U SJUTUIITUYECKOTO THUTIOB.

Tema 5. Ilocmpoenue mamemamuueckux mooenel ¢ NOMOWbI0 6aPUAYUOHHBIX NPUHYUNOE.

Jlexknusa 7. Bapuanmonnsie npuHumnel. [Ipuanyn ['amMuneToHa.
1. BapnanuoHHBIE IPUHIIMIIBL.
ITocTpoeHrne MaTeMaTHYeCKUX MOJENIEN C IIOMOIIBI BApUALIMOHHBIX TPUHIUIIOB.
2. llpumeps! 3a1a4 Ha IPUMEHEHNE BapUALIMOHHBIX IPUHIIAIIOB.
3amaua 06 aBTOMOOMIIE. 3a7a9a O MPETOMIICHHUH JIY9ei CBETa Ha TPaHUIIE ABYX CPE/I.
3. IlpmHnun 'amunbsTOHA.
Ob6mass cxema npuHiuna ['amunpToHa. OOO0OIIEHHBIE KOOPAMHATHI U CKOPOCTH.

Oyukuud Jlarpanxka. Jlelictsue no I'amunsrony. Bapuanusa neiictsus no I'amMmuibToRY.
IIpaktrueckoe 3ansatue 7. Bapuanuonnsie npuHuunsel. [Ipuanun ['amunsToHa.
Pewrenne 3a1a4 Ha IpUMEHEHNE BAPUALIMOHHBIX IIPUHLUIIOB U ITpUHIUIA ['aMWIBTOHA.

Jlexkmusa 8. Mogemn ®oiixta m MakcBenna. Teuenne Bsi3kou >kuakocTH. IloBemenmne
BSI3KOYTIPYTOTO TeJa.
1. Monem doiixTa 1 MakcBenna.



Anamns mozaeneit doitxta 1 Makcsema.

2. TeueHue BsA3KOM KUIKOCTH. [ToBeIeHHE BA3KOYIIPYTOro Tea.

Monenb TeueHus BI3KOU )KUIKOCTH. Mozelnb BA3KOYIPYToro Tela.

[IpakTuueckoe 3ansarue 8. TedeHue BsI3ko# xuakoctu. [loBeaeHre BA3KOynpyroro tena

MeTtoapl pelieHus U aHallM3a MOJENel TeueHUsl BA3KOH JKUIKOCTH U BSI3KOYIPYTOro
Tena.

Pa3znen 2. Yucnennsie meroasl. [TakeTsl npukiiagabix nporpamm. HennHeliHble MaTeMaTnyeckue
mozenu. [IpunsaTue pemennii. 3aja4l HCKYCCTBEHHOIO MHTEIIEKTa. CTOXaCTHYECKNE MOJIEIIH.
Tema 6. Yucnennvie memooul.

Jlexiust 9. Wurepnonsinuss W anmpokcumanusa. Yucnennoe auddepeHunpoBaHue u
UHTErpupoBaHue. YMCIEHHBIH MOUCK 3KcTpemyMa (QyHKIu. YncieHHbIe METOMbl JTHHEHHOU
anreopshl.

1. HMHTepnonsuus u anmnpoKCUMaIusl.

Wuatepnonsiiuss u  anmpokcuManus (YHKIMOHAIBHBIX — 3aBucuMocTeid.  CruraiH-
AIIIPOKCUMALINSL, THTEPIOJIALINSL.

2. Yucnennoe auddepeHurpoBaHre U UHTEIPUPOBAHHUE.

Mertoab! yncneHHoro aup epeHuupoBaHus U UHTETPUPOBAHMSL.

3.  UucneHHBIH MOUCK IKCTpeMyMa QyHKITHIA.

YucneHHble METOBI IOUCKA IKCTPEMYMA.

4. YwuclieHHBIE METO/IbI JIMHCHHOU anreOphl.

BeruucnutenbHble METO/IbI TMHEHHON aJireOphl.

ITpaktnueckoe 3anarue 9. MHMurepnomsauumss u  anmnpokcumanus. YucieHHoe
IuddepeHMpoBaHue U HMHTErpupoBaHHe. YMCICHHBI MOUCK HKCTpemMyMma (DyHKIU.
YucneHHbie METOABI TMHEHHOM alireOphI.

AHanu3 U peleHue 3a1a4 Ha IPUMEHEHHE METOJ0B UHTEPIIOJIALUN U alllIPOKCUMALUH.
YucneHHble METO/IbI TOKCKa SKCTpeMyMa. HHceHHbIE METO/ bl TMHEHHOMN anreOpsl.

Jlexiuss  10. UYwucnenHoe pemieHue cucreM Au(QepeHIHaNbHbIX — YpaBHEHUH.
WuTerpanbHble Mpeodpa3zoBaHus. BeMUCIUTENbHBIN SKCIIEPUMEHT.

1. Yucnennoe pemieHue cucteMm auddepeHInaTbHbIX ypaBHEHHUI.

UucnenHple METOABI pelleHus cucteM AuddepeHInanbHbIX ypaBHeHUH. Meron
KOHEYHBIX 3JIEMEHTOB.

2.  HWuterpanbHble peodpa3zoBaHus.

[IpeoOpazoBanuss ®Pypwe, Jlamaca, Xaapa u nap. Mx uyucineHHas peanuzaius.
YucneHHbIe METObI BENBIIET-aHAIN3A.

3. BpluucnurenbHbINA HKCIEPUMEHT.

IIpyHIMIIBI NPOBEAEHUS BBIYHUCIUTEIBHOTO JKCIEpUMEHTa. Mogens, aaropurw,
nporpamma. AJroputMudeckue sA3bIKM. [IpencraBneHume O S3bIKax IPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

[Tpaktnueckoe 3anstue 10. YucnenHoe pemeHue cucreM auddepeHnnanbHbIX
ypaBHeHU. IHTerpanbHbie peoOdpa3oBanus. BeIaucaIuTeNbHbBIN 3KCIIEPUMEHT.

AHalM3 4YHUCJIEHHBIX METOJIOB pelleHus cucrteM audQepeHInaTbHbIX YpaBHEHUH.
Uucnennas peanuzarus npeodpazopanuii dypee, Jlamnaca, Xaapa u np. YUncieHHbIE METOIBI
BENBJIET-aHAIN3a. AHAIN3 NPUHIMIIOB IPOBEAEHUS BBIYMCIUTEIBHOIO SKCIIEPUMEHTA.

Tema 7. I[lakemvl npuUKIaOHbIX NPOSPAMM.
Jlexknus 11. ITakeTsl NpUKIaAHBIX IPOrPAMM.
1. IlakeTbl IpUKIIAHBIX TPOTPAMM.



[TakeTpl MPUKIATHBIX TPOrpaMM IJisi MOJENHpoBaHus cucteMm: Matlab, Mathematica,
Mathcad, Maple, Comsol multiphysics.

ITpakTueckoe 3ansTue 11. ITakeTsl NpuUKIagIHBIX IPOTPaAMM.

Bo3moxxHOoCTH MakeToB mpUKIagHbIX porpamm Matlab, Mathematica, Mathcad, Maple,
Comsol multiphysics ajst MOAEIUPOBAHUS CUCTEM.

Tema 8. Henunetinvie mamemamuyeckue Mooeuu.

Jlexus 12. Henmunelinple MaTeMaTHYECKUE MOIEIH.

1. O HenMHEHHOCTH MAaTEMATUUYECKUX MOJEIICH.

Jloructrueckass Mojenb OHOJIOTHYECKOW momyisaiuu. I[locTpoeHne JOorHCTUYECKHX
KpUBBIX. Mauble KoJieOaHUS TIPU B3aMMOJICUCTBUHM JIBYX OWOJOTHYECKUX TOMYJISAIUH.
IIpocreiimas MOAENb U3MEHEHHMS 3apIUIATHI U 3aHATOCTH.

IIpakTnueckoe 3anaruel 2. HenmuHelHble MaTEMAaTUYECKUE MOJICIIH.

AHalM3 HENMMHEWHBIX MaTEMaTHYECKUX MOJCIICH OMOJOTUYECKOW IMOMYJISAINH, MAJIbIX
Kojie0aHUN MpU B3aUMOJCHCTBUM JBYX OWOJIOTMYECKUX MOIMYNALMMA, MOJEIH HU3MEHEHUs
3apIuiaThl U 3aHATOCTH.

Tema 9. [lpunamue pewenuii. 3a0ayu UCKYCCMEEHHO20 UHMEILLEKMA.

Jlexuuss 13. Ilpunstue pemeHuil. 3agaud  UCKYCCTBEHHOIO  MHTEJUIEKTA.
OKcTpeManbHble 337aud. MareMaTuueckoe NporpaMMHUpPOBAHHUE.

1. TIlpunsTtue peueHuu.

DkcnepTusbl 1 HehopManbHbIe MPOLIEYPhl. ABTOMATHU3AIMS IPOCKTHPOBAHUS.

2. MHcKkyccTBeHHBIM UHTEIJIEKT.

HckyccTBeHHBIN MHTEIUIEKT. Pacro3naBanue oOpas3os.

3. DKCTpemalibHbIE 3a/1auu.

DKcTpeManbHble 3a7aud. BeIMykIblii aHanu3. DKCTpeMalbHble 3aJaud B €BKIIMJOBBIX
MPOCTpaHCTBaxX. BrIMykiible 3aau HA MUHUMYM.

4. Maremaruyeckoe MporpaMMHUpPOBaHHE.

MaremaTnueckoe MpOrpaMMHUpPOBAaHUE, JIMHEHHOE MPOrpaMMUPOBAHME, BBIMYKIIOE
IpOrpaMMHUpOBaHKE. 3aJJau HAa MUHUMAKC.

ITpakTnueckoe 3aHAtuel 3. PemeHume sKcTpeManbHBIX 3anad. PemeHune 3amad Ha
MaTEMaTHYECKOE MPOrPpaMMHUPOBAHUE.

OKcTpeManbHble 3a7aud. BeIMyKiblii aHann3. DKcTpeMallbHble 33/1a4d B €BKJIUIOBBIX
IpOCTpaHCTBax. Bpimykible 3a7au Ha MHHMMYM. MaremaTH4ecKoe NporpaMMHUpOBaHUE,
JUHENHOE MPOrPaAMMHUPOBAHKE, BBIITYKIIOE MPOrPaMMHUPOBAaHKE. 3aaul HA MUHUMAKC.

Jlexnus 14. 3agaun oNTUMAIBHOTO YIPABJICHHUS.

1. BapnannoHHOE UCUHCIICHHE.

OCHOBBI BapHallMOHHOTO UCUHCIIEHUS.

2. OnTuMalibHOE YIIpaBIICHUE.

3ajaun onTUMAaIbHOTO ynpasieHus. [IpuHnun makcumyma. [IpuHIHMN 1MHaAMHYECKOTO
IIPOrpaMMHUPOBAHUS.

3. IlpuHsATHE penieHUi.

Obmas mnpoGnema pemeHus. DyHkUs noTepb. bailiecoBckuii W MUHHMAaKCHBIH
oAXoAbl. MeTo 1ocie10BaTeIbHOr0 IPUHATUS PELLICHHUS.

[IpakTuueckoe 3ansaTuel 4. BapuanuonHnoe ncuncienne. ONTUMaIbHOE YIIPABICHUE.

Pemenne 3amau Ha BapHalMOHHOE HWCYHUCIEHHE. PelleHne 3amadn ONTUMaIbHOIO
YIIPABJICHUS.



Tema 10. Cmoxacmuueckue mooenu.

Jlexmusa 15. Merox Monte-Kapio. MoaenupoBanue cucteM MacCOBOTO 00CTy>KUBaHUS
(CMO). 3anmaua Jlupuxie u kpaeBas 3aj1a4a B BEPOSITHOCTHOM IPEACTABICHHH.

1. Meroa MonTe-Kapio.

Meron Monre-Kapio. UucneHHOe HWHTETPUPOBAHME CTOXAaCTUYECKUX YPAaBHEHUM B
CPEIHEKBAIPATUYHOM U CJIA0OM CMBICIIaX.

2. MopaenupoBaHue cucTeM MaccoBoro oocinyxkuanust (CMO).

MopnenupoBanue cucreM maccoBoro obOciyxuBanuss (CMO). MapkoBckue MoJeinu
MaccoBoro oocimyxuBanus. Pacuer mokasareneii apdexruHoctt CMO pa3audHbIX THIIOB.

3. 3apaua Jlupuxiie u KpaeBas 3a/1a4a B BEpOSITHOCTHOM IIPEACTABICHUH.

BepositHocTHOE TpencTaBienue 3anaun Jlupuxie W KpaeBoul 3amayu Ui ypaBHEHUS
TEIIONPOBOAHOCTH.

[Ipaktnueckoe 3anaruel 5. Merog Monte-Kapio. MoaenupoBaHue CUCTEM MacCOBOTO
obciyxxuBanus (CMO).

Meton Monte-Kapno. UucneHHOE WHTETpUPOBAHUE CTOXACTHUYECKUX YpaBHEHHH B
CPEIHEKBAIPaTUYHOM M cJIadoM cMbIciiax. MoienpoBaHie CUCTEM MAacCOBOTO OOCITYKUBaHUS
(CMO). MapkoBckue MOJIeII MacCoBOro o0cykuBanus. Pacder moka3arenei 3¢ (heKTHBHOCTH
CMO pa3nuyHbIX TUIIOB.

Jlexuus 16. Croxactuueckue MmatemMaruyeckue mMojenu. [IporuBopeunBble 3a1a4u.

1. CroxacTuueckue MaTeMaTH4YECKHE MOJIEIH.

Marematuueckue MoJeIM B OKOHOMHKe. KauecTBeHHblE, WMUTALUOHHBIE U
PENSILIMOHHBIE MOJIETH.

2. IIpotuBOpeuMBbIE 3a7a4H.

ITpoTuBOpeUMBEIE 3a1aUn ONTUMM3ALMH. VICTOUHUKY IPOTUBOPEYM B SKOHOMUKE U UX
MoJeIupoBaHue. MeTonpl INPUHATHS PpELICHHH B YCIOBMSX HEYETKOM M HETOYHOHU
uH(pOpMaLNH.

[TpakTnueckoe 3aHsATHEl6. AHAMM3 CTOXAaCTHMUECKUX MAaTeMaTHYECKHUX MOJENeH.
IIpoTBOpEUYMBEIE 3aa4H.

Maremarnueckue MoJenu B OKOHOMHKe. KauyecTBeHHblE, HMHUTALMOHHBIE W
pensannoHHble Mojend. [IpoTuBopeunBblie 3a1a4u ONTUMHU3aLUU. FICTOUHUKY IPOTUBOPEUNI B
PKOHOMHKE M HUX MOJENWpoBaHHE. MeTolbl NPUHATUS PEIICHUH B YCIOBHMSIX HEUETKOM M
HETOYHOM HH(pOpMaIHH.

4. OneHo4YHbIe cpeIcTBA AJs TeKylIIero KOHTPOJIsI YCIIeBAeMOCTH, IPOMEKYTOYHOI
aTTecTallMy 10 UTOraM OCBOCHMS JMCIUILIMHBI (MOAYJIf).

@opMBl M BUABI KOHTPOJISI 3HAHMM aCHUPAHTOB, NPEIYCMOTPEHHBIE II0 JAHHOMN
JUCLUIIINHE:

TEKYIINA KOHTPOJIb;

IIPOMEXYTOYHAsl aTTeCTallU (3a4eT, KaHAUJATCKUI K3aMEH ).

Kpumepuu nonyuenus 3auema no oucyuniure (Mooyir):

- OLICHKA «3aYTEHO» CTABHUTCS, €CIM OOYJAIOUIMICS BBIMOJHUI HE MEHEE TOJIOBHHBI
ayJMTOPHBIX KOHTPOJIBHBIX pPa0OT, JOMAIIHUX 3aJaHHid, JOKJIAJ0B, OTBETHWI Ha TIOJIOBUHY
BOIIPOCOB K 3a4eTy;

- OIICHKA «HE 3a4TEHO» CTaBUTCS, €CJIM OOYYArOIIUMCS BBITIOJIHUI MEHEE IMOJIOBHHBI
ayJIUTOPHBIX KOHTPOJBHBIX Pa0OT, MOMAIIHHMX 3aJaHUil, JOKJIAJ0B, HE OTBETHJI Ha IOJIOBHUHY
BOIIPOCOB K 3aueTy.



Kpumepuu skzamenayuorHol oyenxu:

- IS OLEHKH «OTJIMYHO» - HAJIWYME IIYOOKHMX M HCUEPNbIBAIOIIMX 3HAHUH B 00BEME
IIPOMIEHHOI'0 IIPOrPaMMHOI0 MaTepurasa IPaBUIbHBIC U YBEPEHHBIE JEHCTBUS 110 IIPUMEHEHUIO
IIOJIyYEHHBIX 3HAHWM Ha IPAKTHKE, IPAMOTHOE M JIOTUYECKU CTPOMHOE U3JI0KEHUE MaTepuasia
IIPU OTBETE, 3HAHUE JONOJHUTEIBHO PEKOMEHJOBAHHOM JIMTEPATYPBHI;

- UId OLECHKH «XOpOLIO» - HaIW4Me TBEPAbIX M [JOCTaTOYHO IIOJIHBIX 3HAHUHI
IPOTPaMMHOTO0 MaTepHasia, HEe3HAUYUTENIbHbIE OMIMOKM TPU OCBEIICHHH 3aJaHHBIX BOIIPOCOB,
IIPABWJIBHBIEC IEHCTBUSA 110 IPUMEHEHHUIO 3HAHUN Ha MPAKTHUKE, YETKOE U3JI0KEHUE MaTepuaa;

- JUIl OLUEHKH «YyIOBJIETBOPDUTEIBHO» - HAJIW4YUWE TBEPABIX 3HAHUM IPOMACHHOIO
MaTrepuaiga, W3JI0KEHHE OTBETOB C OLIMOKaMM, YBEPEHHO MHCIPABISEMbIMH  I10OCIIE
JIOTIOJTHUTEIIBHBIX BOIPOCOB, HEOOXOIUMOCTh HABOSAIIMX BOIPOCOB, NMPABHIbHBIC IEHCTBHS 1O
IIPUMEHEHHUIO 3HAHUM Ha IIPAKTHKE;

- JUIS OLICHKH «HEYJOBJICTBOPUTEIILHO» - HAJMYUE TPYObIX OIIMOOK B OTBETE, HEMOHMMAaHUE
CYIIHOCTH M3JIaracMoOro BOIIPOCa, HEYMEHHE NIPUMEHATh 3HAHUS Ha NIPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTb OTBETOB Ha JIOIIOJIHUTEIIBHBIEC U HABOASAIINE BOIIPOCHL.

4.1. IlpumepHbIii IEpeYeHb BOIIPOCOB K 3a4YETY

[S—

OcHOBHBIE IPUHLUITBI MATEMATHYECKOT0 MOJIEITMPOBAHUSI.

@yHIaMEHTAIBHBIE 3aKOHBI IIPUPOJIBI U MOJIEITMPOBAHMUE.

DOneMeHTapHble  MaTeMaTH4eCKHMe  MOJEeNM B MEXaHMKe,  TUIPOAMHAMUKE,

JNEKTPOAVHAMUKE. Y HUBEPCAIIBHOCTh MaTEMaTUUYECKUX MOJIEIICH.

MeTto1bl Hccae10BaHUSI MAaTEMATUYECKUX MOJEIIEH.

MatemaTuueckue MOJENH B HAyYHBIX UCCIIEIOBaHUAX.

MeTto/1b1 MaTEMaTHYECKOT'O MOJIETUPOBAHUS U3MEPUTEIbHO-BBIYMCIUTEIIBHBIX CUCTEM.

ITpoBepka aneKBaTHOCTU MaTEMATUYECKUX MOJEIIEH.

3aauM peayKLUUU K nealbHOMY IpuOopy.

CuHTEe3 BBIXOJHOI'O CUTHAJIa UJeaJIbHOro Ipudopa.

0. I[IpoBepka ageKBaTHOCTH MOJIETN U3MEPEHHUS U a/IEKBaTHOCTU PE3yIbTaTOB PEAYKLIUU.

1. Monenu aunamuueckux cucteM. OcoOble Touku. budypkanuu. JIuHamuueckuit xaoc.

OproauyHoCTh U nepeMeninBanue. PexxumMel ¢ o0ocTpeHuem.

12. Ilonarue o camoopranuzanuu. CaMOOpraHu3anus CIOXHBIX CUCTEM. JlMCCHUIIaTUBHBIE
CTPYKTYpBHI.

13. Akcuomatuka TEOpUM  BEpOSTHOCTEH. BeposTHOCTB, ycIOBHasi  BEPOSTHOCTD.
HezaBucumocts. CitydaiiHble BEIMYMHBI U BEKTOPHI.

14. D1eMeHThI TEOPUHU CITy4aiHbIX IIPOLIECCOB.

15. DaeMeHTbI KOppeNsILHOHHON TEOPUH CITyYailHbIX BEKTOPOB.

16. MeTozp! TOUEUHBIX U UHTEPBAJIbHBIX OLEHOK.

17. DneMeHTbI TeOpUU TPOBEPKU CTATUCTUYECKUX TUIIOTES.

18. D1eMeHThl MHOTOMEPHOI'O CTATUCTHYECKOTO aHAIN3A.

19. OcHOBHBIE OHATHUS TEOPUH CTATUCTUUECKUX PELICHUMH.

20. OcHOBBI T€OpUHU UH(POPMAITIH.

21. OnemeHThl Teopur QYHKIUN U QYHKIIMOHAIBHOTO aHalU3a.

22. Metpuueckre 1 HOPMUPOBAHHBIE IPOCTPAHCTBA.

23. Ilouarue mepsl 1 uHTErpaia Jlebera.

24. TIpoctpancTBa uHTerpupyemsix Gynkuuii. [Ipocrpancrsa Cobosnena.

25. Jluneiinpie  HempepwiBHBIE  (yHKIHMOHANBI. Teopema Xana-banaxa. JluneiHbie
OIIepaTopBHl.

26. AHanu3 ¥ NpUMEHEHHUE DJIEMEHTOB T€OpUM (YHKIMHA M (PYHKIMOHAIBHOIO aHalIHu3a B
MOJIETTUPOBAHUH CHCTEM.

27. luddepennmanbable ypaBHEHHS B YaCTHBIX POU3BOAHBIX.

28. YpaBHEHUS B YACTHBIX MPOU3BOIHBIX MAPAOOIMUYECKOTO THIIA.
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29. YpaBHEHUS B YAaCTHBIX MPOU3BOJHBIX TMIIEPOOTNIECKOTO THUIIA.

30. YpaBHEeHUS B 4aCTHBIX IPOU3BOJHBIX JJUIMIITUYECKOTO TUIIA.

31. ®u3uveckre MpOLECCH U SIBJICHUS, ONHUChIBaeMble MU (PepeHINaTbHBIMU YPAaBHEHUSIMHI
B YACTHBIX [TPOU3BOIHBIX.

32. [Ipumepsl npuMeHeHUs U GEepeHINATBHBIX YPAaBHEHU B YACTHBIX IPOU3BOJIHBIX
napaboIMYEeCcKOro THIIA.

33. I[Ipumepsr npuMeHeHUs auGEepeHINATBHBIX YPAaBHEHU B YACTHBIX IPOHU3BOJIHBIX
runepooIn4eckoro TUma.

34. Ilpumepsl npuMeHeHUs TUGEepeHINATBHBIX yYPAaBHEHUI B YaCTHBIX IPOM3BOJIHBIX
JJUIMIITHYECKOrO TUIIA.

35. MeToapl aHATUTUYECKOTO M YHCIEHHOTO pemeHuid MudQepeHIHaIbHbIX YpaBHEHHH B
YaCTHBIX IPOU3BOAHBIX apabOINYECKOr0, TUIEPOOINYECKOT0 U AIITUITHYECKOTO TUIIOB.

36. Bapuanuonssle npuHuunsl. [Tpunuun ['amunpToHa.

37. IlocTpoeHne MaTeMaTUH4ECKUX MOJEIEH C TOMOLIbI0 BAPUALIMOHHBIX IIPUHIUIIOB.

38. Ilpumepsl 3a1a4 Ha IPUMEHEHUE BapUALMOHHBIX TPUHIIUIIOB.

39. O6mas cxema npuHuMna IammibToHa. OOO0OIIEHHBIE KOOPAMHATBI M CKOPOCTH.
Oynkuusa Jlarpanxka. Jlevictue no ['amunerony. Bapuanusa neiictsus no I'amMmumiibToRy.

40. Pemienue 3a1a4 Ha IPUMEHEHHUE BapUaLlMOHHBIX IPUHLIMIIOB U NpuHIuna ['amuibrona.

41. Mopaenu ®oiixta u Makcesia.

42. Mogenb Te4eHMsl BA3KOM )KUIKOCTH. Mozeip BA3KOYIPYToro Tela.

4.2. [IpumepHblii IepedeHb BOIIPOCOB K 3K3aMEHY

1. Tlomstue w™mepsl u wuHTerpana JleGera. Merpuueckue ©  HOPMHUPOBAaHHbBIE
npocTpaHcTBa. EBKIMIOBEI pocTpancTBa. [Iponece oproronanuzanum.

2. IIpoctpanctBo uHTerpupyemMsix ¢pynkuuii. [Ipoctpancrsa Cobosesa.

3. Jluneiinble HenpepbIBHbIE PyHKIMOHAIBL. Teopema XaHa-banaxa.

4. JIuHelHBIM onepaTrop B KOHEYHOM IPOCTPAHCTBE, €ro mMarpuua. Hopma nuHeHOro
oneparopa. Auddepenimnanbabie 1 UHTETPATBHBIE ONEPATOPHI.

5. JluneliHble OOBIKHOBEHHBIE qU(PepeHINaTbHbIC YPAaBHEHHS U CUCTEMBI.

6. ®dynpaMmeHTanbHas cucreMa peuieHuit. Onpenenurens BpoHckoro.

7. VYcroiuuBocth mo JlanmyHoBy. Teopema 00 YCTOHYMBOCTH IO TIEPBOMY
NpUOIKEHHUIO.

8. OKcTpeMasnbHBIE 3alauyd B E€BKJIMJOBBIX IIPOCTPAaHCTBaxX. Bwimykible 3amauu Ha
MUHUMYM.

9. MareMatnueckoe NpOrpaMMHpPOBAaHHUE, JIMHEWHOE IPOrPaMMHPOBAHUE, BBITYKIIOE
pOrpaMMHUpPOBaHKE. 3aJJaul HAa MUHUMAKC.

10. OcHOBBI BapualMOHHOIO UCUHUCIICHUS.

11. 3agaun  onTumanbHOro  ympasieHus. [lpunmun — makcumyma.  IlpunHnun
JUHAMHAYECKOT0 IPOrPaMMHUPOBAHUSA.

12. AkcuomaTtWKka TEOpUU BEpOSTHOCTEH. BeposTHOCTh, yCIOBHAs BEpPOSTHOCTD.
HesaBucumocTs.

13. Cny4aiiHble BEJIMYHUHBI U BEKTOPBI. DJIEMEHTBI KOPPEISILIMOHHON TEOPUH CITy4alHbIX
BEKTOpOB. LlenTpasibHas npeneabHas TeopeMa.

14. DneMeHTBl TEOpUHU CIy4alHBIX MPOLECCOB. TOUYEUHOE U MHTEPBAIBLHOE OIEHUBAHUE
[IapaMeTpOB paclpeesieHns. DJIEMEHTHI TEOPUH TPOBEPKU CTATUCTUUYECKUX TUIIOTES.

15. DneMeHThl MHOTOMEPHOI'O CTaTUCTUYECKOro aHain3a. OCHOBHBIE MOHSTHUSI TEOPUU
CTaTUCTUYECKUX PEILIECHUMN.

16. OcHOBbI TEOpUU HH(DOPMALIUH.

17. O6mas mnpobrema mnpuHATUA pemeHus. DyHkuus norepb. baiiecoBckuit u
MUHHMAKCHBIN MOJIX01bl. MeTO | MOoCIe10BaTEIbHOTO PUHSTHS PEILEHUS.

18. 3anmaum uccnenoBaHus onepanuii. DKCIepTH3bl U HehopMalbHbIE TPOLETYPHI.



19. UckyccrBeHHbIN HHTEIEKT. Pacno3HaBanue o6pa3os.

20. WuTepnonsamnus v anmpokcuMarus (yHKIIMOHATBHBIX 3aBUCUMOCTEH.

21. Yucnennoe nuddepeHurpoBaHre 1 HHTETPUPOBAHHE.

22. YucneHHbIE METO/IbI TOMCKA SKCTPEMYMA.

23. BblunciuTtenbHbIe METO/Ibl JIMHEHHOU anreOphl.

24. YucneHHbIE METOJIBI pEIIEHUs CUCTeM TU(PepeHITMATBHBIX YPaBHCHHM.

25. CrutaiiH-annpoKCUMalKs, HHTEPIIOJIALUS.

26. IlpeoOpazoBanust ypne, Jlamnaca, Xaapa. UncieHHbIC METOIBI BEHBIICT-aHATIN3A.

27. IlpoeKIMOHHO-CETOYHbIE METO/Abl. BapualnmoHHO-ceTouHble MeTOoNbl.  Metox
KOHEYHBIX JIEMEHTOB.

28. IlpuHuunel, METOABI W OSTalbl POBEACHUS BBIYMCIUTEIBHOIO AKCHEPHUMEHTA.
Monenb, anroput™m, mnporpamMma. OTIWYUTENbHBIE XapAaKTEPUCTUKHM W MPEUMYIIECTBa
BBIUMCIUTEIBHOIO KCIIEPUMEHTA.

29. CpaBHEeHHME peE3yJbTaTOB BBIYMCIUTEIBHBIX 3KCHEPUMEHTOB C pe3yJbTaTaMu
HaTYPHBIX 3KCIIEPUMEHTOB.

30. CpaBHeHHME pE3YJbTATOB BBIUUCIUTEIBHBIX 3KCIEPUMEHTOB C pe3ylbTaTaMu C
pe3ysibTaTaMu aHaJIn3a MaTEMaTHUYECKUX MOJIEIEH.

31. IlpencraBneHue o A3bIKaX IPOrPaMMHUPOBAHHUS BEICOKOTO YPOBHSI.

32. IlakeTsl NPUKIAIHBIX IPOTPaMM.

33. IIpobreMHO-OpUEHTUPOBAHHBIE KOJbI U BEIYUCIUTEIbHBIC IKCIIEPUMEHTHI.

34. DneMeHTapHbIe MATEMaTHYECKHUE MOJICIIA B MEXaHHUKE.

35. DneMeHTapHble MATEMAaTUYECKUE MOJIENN B THAPOJMHAMUKE.

36. DneMeHTapHble MATEMAaTUYECKUE MOJIENIN B AJIEKTPOJAUHAMUKE.

37. YHUBEpCaIbHOCTh MaTeMaTHYECKUX MoJieseH. MeTto b1 MIOCTPOCHUS
MaTeMaTHYECKUX MOJIeNIell Ha OCHOBE (PyHIaMEHTaIbHBIX 3aKOHOB IIPUPO/IBI.

38. BapuannoHHbIE IPUHLIHUIIBI IOCTPOCHHS] MATEMATHYECKUX MOJIEIICH.

39. Meroabl HCCIEAOBAaHUS MaTEMaTHYECKUX Mojeneil. YCTOMUMBOCTH MOJEIEH.
[TpoBepka aieKBaTHOCTH MaTEeMAaTUYECKUX MOJIEIIEH.

40. KayecTBeHHbIE M aHATUTUYECKHUE METO/IbI UCCIIEOBAHUS MATEMAaTHYECKUX MOJIETICH.

41. ANTOpUTMBI U METOJbl KOMIBIOTEPHOTO MOJIETMPOBAHMS HA OCHOBE PE3YJIHTATOB
HATYPHBIX 3KCIIEPUMEHTOB.

42. ANTOpUTMBI W METOJbl HMMHTAIMOHHOIO MOJEIMPOBAaHUS HAa OCHOBE aHalu3a
MaTeMaTUYECKUX MOJEIIEH.

43. DddexTuBHBIE BBIYHCIUTENBHBIE METOAbl M  aNTOPUTMBI C TPHUMEHEHHEM
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA.

44. Peanuzanus 3¢ (HEeKTUBHBIX YUCIEHHBIX METOJOB U aJTOPUTMOB B BUJEC KOMIUIEKCOB
pO0JIEMHO-OPUEHTHPOBAHHBIX TPOTPAMM I TPOBEAEHUS BBIYUCIUTEIBHOIO SKCIIEPUMEHTA.

45. MareMaTtuuyeckre MOJEIN B CTATUCTUYECKON MEXAHHKE.

46. MaremMaTtuueckue MOJIETH B YKOHOMUKE.

47. MareMaTtudeckue MOy B OMOJIOTHH.

48. Metoasl MaTEeMaTHMYECKOrO MOJEIMPOBAHUS  M3MEPUTENIbHO-BBIYUCIUTEIbHBIX
CUCTEM.

49. 3amauu peayKIuu K uaearbHOMYy npubopy. CHHTE3 BBIXOHOTO CHTHAJIA UACATBHOTO
npubopa. [IpoBepka ajieKBaTHOCTH MOJENTH U3MEPEHUS U aJIeKBATHOCTH PE3YIbTATOB PELYKIUH.

50. Mogenu aunamuueckux cucreM. OcoOble Touku. budypkanuu. JnHamudeckuit
Xao0c. DProiMYHOCTb U NIEpPEMEIINBAHMUE.

51. TlousaTue o camoopranuzauuu. JuccunaTUBHBIE CTPYKTYPHI.

52. PexxuMsbl ¢ 000CTpEeHUEM.

53. IlocTaHoBKa U IPOBEJEHHE HATYPHBIX SKCIIEPUMEHTOB, CTATUCTUYECKUIN aHAIU3 UX
pE3yJIbTaTOB, B TOM YUCIIE C IPUMEHEHNUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHIA.

54. MaremaTtuueckasi TeOpHs IJIaHUPOBAHUS HKCIIEPUMEHTa: (POPMYIHPOBKA MPOOIEMBI,
Knaccudukanus MeTo0B. [1acCUBHBIN U aKTUBHBIN KCTIEPUMEHT.



Ka}K,I[OMy ACIIMPAHTY Ha 3K3aMCHE JOIOJIHUTEIIBHO 3aJar0TCA BOIIPOCEHI IO TEME AUCCEPTALIUN HA
COHUCKaHHC y‘ICHOfI CTCIICHU KaHJuJaTa HayK.

5. YueOHo-MeToaMueckoe U UHGPOpPMANMOHHOE oOlOecneyeHUe JTUCHUIIHHBI

(MmonmyJs).

5.1. Pexomendyemas oCHOBHAS Tumepamypa.

Ha3zBanmue

3amm3usk, B.E. BBenenue B Maremarnueckoe MoeIMpoOBaHue: yaeOHOe mocoOue st
By30B/ B.E. 3anu3nsk, O. A. 3omoroB. — Mocksa: U3znarensctBo FOpaidt, 2022, —

133 c. — (Bricuiee obpaszoBanue). — ISBN 978-5-534-12249-7. — TekcT: 31E€KTPOHHBIH
/I O6pazoBarenbHas miatdopma FOpaiit [caiiT]. — URL:
https://www.urait.ru/bcode/488304

Bopnosckuii, I'.A. ®u3nueckne OCHOBBI MaTEMAaTHYECKOTO MOACTHPOBAHUS: y4eOHUK U
npakTukyMm it By3oB / I'.A. bopnosckuii, A.C. Konnparses, A. Hoyaepu. — 2-e u3f.,
uctp. u gon. — Mocksa: U3natensctBo IOpaiit, 2022. — 319 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-05365-4. — TekcT : 21IeKTpOHHBIH //
Oo6pazoBarenbHas miargopma FOpaiir [caiit]. — URL:
https://www.urait.ru/bcode/491147

5.2. PexomeHnoyemas 0OnoiHumenbHas 1umepamypa.

Ha3zBanmue

baxsanos, H.C. UucnenHble MeTObI B 33/1a4ax M yIpaKHEHUIX [DJIeKTpOHHBIN pecypc]:
yueb. mocobue / H.C. baxsanos, A.B. Jlanun, E.B. UmkoHKOB. — DIIEKTPOH. aH. —
Mocksa: U3narensctBo "JlaGopartopus 3nHanmit", 2015. — 243 c. — Pexxum nocryma:
https://e.lanbook.com/book/70743. — 3ari. ¢ sxpana.

I'pebennukoBa, M.B. Mertoasl Maremarnyeckod OOpabOTKH HSKCHEPUMEHTAIbHBIX
JTAHHBIX: Y4eOHO-METOIUYECKOE TTOCOOMe [ DIEKTPOHHBIN pecypc| — DIEKTpoH. AaH. —
ExatepunOypr:  Yp®V,  2015. — 124 ¢. —  Pexum  gocrymna:
https://e.lanbook.com/book/98332. — 3ari. ¢ sxpana.

I'opronoB, A.®d. Meroasl Matemarnyeckoi (pu3MKM B mpumepax M 3anadax. B 2 1. T.I
[DnexTpoHHBIN pecypc]: yueb. mocodue — DNeKTpoH. naH. — MockBa: DuzmaTiuT,
2015. — 872 c¢. — Pexum goctyna: https://e.lanbook.com/book/71999. — 3arn. ¢
JKpaHa.

I'opronoB, A.®. Metoapl MaremaTuyeckoil (U3MKK B IpuMmepax u 3agayax. B 2 1. T.II
[DnexTpoHHBIN pecypc]: yueb. mocodue — DNeKTpoH. naH. — MockBa: duzmaTiur,
2015. — 772 c¢. — Pexum pgoctyna: https://e.lanbook.com/book/72000. — 3armn. ¢
JKpaHa.

Hayros, P.3. Ilporpammuas peanu3anus MeTola KOHEUHBIX 3yieMeHToB B MATLAB
[DnexTponHbIit pecypc]: yaed. mocodue — DnekTpoH. nan. — Kazans: KOV, 2014, —
106 c. — Pesxxum noctyna: https://e.lanbook.com/book/72805. — 3arun. ¢ sxpaHa.

Erynos, H.J[. Anroputmudeckas TeOpHsi CHUCTEM yIPABICHHS, OCHOBAHHAas Ha
CHEKTpaJbHBIX MeTonax. B  aByx Tomax. Tom 2. Marpu4HO-BBIUNCIUTEIBHBIE
TEXHOJIOTHH Ha 0a3e MHTETPATbHBIX YpaBHEHUN [DJIEKTPOHHBINA pecypc|: MoHOoTpadus /
H.J. Erynos. — Onektpon. naH. — Mocksa: MI'TY um. H.O. baymana, 2014. — 464 c.
— Pesxxum noctyma: https://e.lanbook.com/book/106542. — 3arun. ¢ skpaHa.

Kapaces, B.A. Teopus BeposiTHOCTEH 1 MaTeMaTU4ecKasl CTATUCTHKA: MaTeMaTH4decKas
CTAaTUCTUKA: TIPAKTUKYM [DIEeKTpOHHBIN pecypc]|: yueb. mocodbue / B.A. Kapaces, I'.JI.
JIésmmua. — OnektpoH. naH. — Mocka: MUCUC, 2016. — 120 c. — Pexum



https://www.urait.ru/bcode/488304
https://www.urait.ru/bcode/491147

nocrymna: https://e.lanbook.com/book/93597. — 3arun. ¢ skpana.

Jlecun, B.B. OcHOBBI METOJIOB ONTUMU3ALNHU [ DNEKTPOHHBINA pecypc]: yuebd. mocodue /
B.B. Jlecun, FO.II. Jlucosen. — DnektpoH. nan. — Cankrt-IleTrepOypr: Jlans, 2016. —
344 ¢. — Pexxum nocrtymna: https://e.lanbook.com/book/86017. — 3ari. ¢ skpaHa.

AHnanu3 mareMarnueckux mojueneit bazens I [DnekTponnsiit pecype] / @.T. Aneckepos
[u1 op.]. — Dnexrpon. gan. — Mocksa: ®uzmatiut, 2013. — 296 ¢. — Pexum nocryna:
https://e.Janbook.com/book/91176. — 3aru. ¢ skpaHna.

10.

Brrorun, B.B. Maremaruyeckie OCHOBBI MAaIIMHHOTO OOYYEHHsI M IPOTHO3HPOBAHUS
[DnexTpoHHbIl pecypc] : yuel. mocobue — DnekTpoH. naH. — Mocksa: MIITHMO,
2013. — 304 c¢. — Pexum nocryna: https://e.lanbook.com/book/56397. — 3arn. ¢
JKpaHa.

1.

Koxonen T., Camoopranu3yromuecs: KapTol [DIEKTPOHHBINA pecypc]: yued. mocobue —
OnektpoH. naH. — Mocksa: UznarenscTBo "JlabopaTtopus 3nanuit", 2017. — 660 c. —
Pexxum noctyna: https://e.lanbook.com/book/94143. — 3arun. ¢ sxpana.

12.

Maproauc, H.FO. HMmurtanmonHoe wmoxaenupoBaHue [DIEKTPOHHBIM pecypc]: yueol.
nocobue — DnektpoH. maH. — Tomck: TI'Y, 2015. — 130 ¢. — Pexum nocryma:
https://e.Janbook.com/book/71552. — 3aru. ¢ ’3kpaHna.

13.

Memnac, B.b. [InanupoBanue u aHaiu3 A7 PErPECCHOHHBIX MoJenel: yuel. mocobdue
[DnexkTpoHHbIi pecypc]: yueb. mocobue / B.b. Menac, [1.B. IllnuneB. — DaeKTpoH. AaH.
—  Cankr-Ilerepoypr: CIIOI'Y, 2014. — 96 <c¢. — Pexum Jocryna:
https://e.Janbook.com/book/94675. — 3arux. ¢ skpaHna.

14.

[TeitbeB, HO.II. BepoATHOCTh, BO3MOXKHOCTP M CYOBEKTHBHOE MOJEIUPOBAHHUE B
HAyYHBIX HWCCIICOBAaHMIX. MaTeMaTHUeCKUe W IMITMPUICCKUE OCHOBBI, MPHIIOKCHUS
[Dnextponnsbiii pecype] / FO.IL IlbitheB. — DnexTpoH. gaH. — MockBa: ®u3MaTiIuT,
2017. — 256 c. — Pexum pnocryma: https://e.lanbook.com/book/104992. — 3aru. ¢
JKpaHa.

15.

Iletpko, B.M. Metonsl uaeHTU(UKAIMM HEIMHEWHBIX JAMHAMUYECKUX OOBEKTOB
[OnexkTpoHHbIN pecypc| — OneKTpoH. AaH. — Munck: , 2016. — 139 c¢. — Pexum
nocryma: https://e.lanbook.com/book/90455. — 3arun. ¢ skpana.

16.

CrenanoB, A.A. OT MareMaTUK1 K 0000IIEHHOMY MPOrPaMMHPOBAHUIO [DJIEKTPOHHBIN
pecype] / A.A. Crenanos, [1.D. Poy3. — Onektpon. gan. — Mocksa: JIMK Ilpecc,
2016. — 264 c. — Pexum pgoctyna: https://e.lanbook.com/book/97345. — 3arn. ¢
9KpaHa.

17.

Anamenko, M.B. OCHOBBI KJIaCCHUECKOW KPMIITOJOTMM: CEKpEeThl IMHU(POB U KOIOB
[DnexTpoHHbI pecypc] — DnexTpoH. naH. — Mocksa: JIMK Ilpecc, 2016. — 296 ¢. —
Pexxum goctyna: https://e.lanbook.com/book/82817. — 3ari. ¢ 3kpaHa.

18.

Knanos, A.A. ABTOHOMHBIM UCKYCCTBEHHBI HHTEIJIEKT [ DJIEKTPOHHBIN pecypc]: yueo.
nocobue — DnekTpoH. naH. — Mocksa: U3narensctBo "JlaGopartopus 3Hanuit", 2015.
— 362 ¢c. — Pexxum noctyma: https://e.lanbook.com/book/70761. — 3armn. ¢ skpaHa.

5.3. Ilpoecpammnoe obecneuenue, npogeccuonaivHvle 6a3vl OAHHLIX U UHDOPMAYUOHHbIE
CNpasouHble cucmembl, UHMEPHEM-Pecypchl.

Ne IlepeyeHb nporpaMMHOro odecrnevdenusi, NPodecCuHOHATbHBIX 023 JTAHHBIX U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, MHTEPHET-PeCypPcoB
Ilepeuens nporpaMMHOro obecrneyeHus
1. | ITakeT opucuHsx nporpamm Microsoft Office
2.| OnepanuonHas cuctema Windows
ITepeuens ObC
1.| Hayunas Oubnuorexka YyBl'Y [OnektponHblii pecypc]. — Pexum mgoctyma:
http://library.chuvsu.ru
2.| OnexkrponHo-6ubnuoreuynas cucrema I[PRBooks [Onexkrponnsiii pecypc]. — Pexum




nocrtyna: http://www.iprbookshop.ru

3. | ObpazoBarenpHas miaardopma «HOpaiT»: A7 By30B U cCy30B [DIEKTPOHHBIN pecypc]. —
Pexxum nmoctyma: https://www.urait.ru

HNHTepHeT-pecypcesl

1.| EnnHOE OKHO K 00pa3oBaTelIbHBIM pecypcaM [ DIeKTpOoHHBIN pecypc]. — Pexxum pocryna:
http://window.edu.ru

2.| Poccwuiickas rocynapcTBeHHas OnbnroTeka [ neKTpoHHbBIN pecypc]. — Pexxum moctyma:
http://www.rsl.ru

3.| Poccuiickas HanimoHaabHast OMOIMOTEKA [ DIEKTPOHHBIN pecypc]. — Pexum gocryna:
http://www.nlr.ru

4.| Hayunas snekrponHas oubnuoreka «Kubepiennnka» [ DIeKTpoHHBIH pecypc]. — Pexum
noctyna: http://cyberleninka.ru

5.| Hayuynas »snekrtponnas Oubmuoteka «Elibrary» [OnexkrtponHsiii pecypc]. — Pexum
noctyna: www.elibrary.ru

6. | bubnuorpaduyeckas u pepepaTuBHas 0aza JaHHBIX «Scopus» [DneKTpoHHBIH pecypc]. —
PekiM JIOCTyIIa: WWWw.Scopus.com

7.| Iouckoras mnarpopma «Web of Science» [DnekTpoHHBIN pecypc]. — Pexxum mocryma:
https://webofknowledge.com

6. MaTepuajbHO-TEXHHYECKOE oOecrnedeHne TUCHUIIUHBI (MOAYJIA).

VY4eOHble ayAUTOpPUM [UISl JIGKIIMOHHBIX W MPAKTHUYECKUX 3aHATUNA MO UCHUILUIMHE
OCHAILEHbl MYJIbTUMEAUNHBIM IPOEKTOPOM M HACTEHHBIM 3KPaHOM.

Y4eOHble ayAUTOPUM [UIsI CAMOCTOSATENbHBIX 3aHATHH MO JAUCHMILIMHE OCHAIIECHBI
KOMIBIOTEPHON TEXHHKOM C BO3MOXHOCTBIO MOJKJIKOYEHHS K ceTh MHTEpHET U AOCTYNOM K
JNeKTpOHHOU  uH(pOpManMoHHO-o0pa3oBarensHoil  cpene  DPI'BOY BO  «UyBamickuit
rocynapcTBeHHbld yHuBepcuteT umeHu U.H. Yibsnosay.

7. CpeacTBa agjantanuy NpenoJaBaHus JUCHUIVIMHBI (MOIYJIfA) K MOTPEOHOCTAM
JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU.

B cnydsae HeoOXxoauMocTH, OOyYalOIMMCS M3 YHCIAa JMII C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMHM 3]I0pOBbsl (IO 3asIBJICHUI0 OOYyYaroIerocsi) MOryT IpeJIaraTtbCsi OJHU U3
CIIEAYIOIIMX BapUaHTOB BOCHPHUATHA HHGPOpPMAMK C Y4eTOM MX HWHJIMBUAYAJIbHBIX
NcUX0(U3NUECKUX OCOOEHHOCTEH, B TOM YHMCJIE C NMPUMEHEHHEM 3JIEKTPOHHOTO OOY4YeHHUs U
JUCTAaHIIMOHHBIX TEXHOJIOTUI:

—JJIs1 JIUI] C HApYILIEHUSIMHU 3pEHUs: B TIeYaTHOW opMe yBeInYeHHbIM HipudTom; B popme
AIIEKTPOHHOI'O JIOKyMeHTa; B ¢Gopme ayauodaiina (mepeBoa y4eOHBIX MaTepualoB B
aynuodopmar); B nedyatHoW ¢opme Ha s3bike bpaiins; MHIMBUAYyadbHbIE KOHCYJIbTAIUH C
MpUBIIEYEHUEM TU(DIOCYPIOTIEPEBOIUNKA; NHINBUAYAIbHbBIE 3aJaHHsI U KOHCYJIbTAIUH.

—JUJTs1 JTUL] ¢ HApYLIEHUSIMU CITyXa: B IeYaTHOH Gopme; B (hopMe 3IEKTPOHHOTO TOKYMEHTA;
BUJEOMATEpHaIbl C CYOTHTpaMHy; WHAMBHUIYyalbHbIE KOHCYJIbTAllMM C IPUBJICYCHHEM
CypAOINEpEeBOIUHNKA; MHAWBUIyalIbHbIE 3a/IaHUsl U KOHCYJIbTALIUU.

—IUIsl JIML C HapyIIEHUSIMH OIOPHO-IBUTaTEeNFHOIO ammapaTta: B Ie4aTHOW Qopme; B
dopmMe HIEKTPOHHOTO JOKyMeHTa; B (opMme ayauodaiina; HHIMBUAyalbHBIE 3alaHus |
KOHCYJIbTAIIUH.

8. MeTtoaunyeckue pexoMeHIanuu o0yuarmumcest 1o BBIIIOJIHEHUIO
CAMOCTOSITEJILHOM padoThI.



http://www.elibrary.ru/
http://www.scopus.com/
https://webofknowledge.com/

CamocrosTenbHas paboTa ompenaensercss crnenupUKol AMCIUIUIMHBL U METOAMKON ee
IPEenoJIaBaHusl, BpEMEHEM, IPETyCMOTPEHHBIM YUEOHBIM IUIAHOM, & TAK)KE CTYNEHbIO 00y4YeHHH,
Ha KOTOPOM U3y4aeTcsl AUCLUIUIMHA.

JUis caMOCTOATENBbHOM MOATOTOBKM MOYKHO PEKOMEHAOBATh CIEAYIOIIUE HCTOYHMKH:
KOHCIIEKTBI JIEKIUI W/HMIM TPaKTUYeCKUX M JIAOOpAaTOPHBIX 3aHATUH, Y4eOHYIO JTUTEpaTypy
COOTBETCTBYIOLIETO MPOpUIISL.

[IpenoaBatens B Havaje YTeHHUs Kypca HHPOpMUPYET o0ydaromuxcs o GpopMax, BUaax U
COJCPKAHUU CAMOCTOSITENIbHOW  paboOThl, pa3zbsCHIET TpeOOBaHUs, MpEIbsBIsSEMbIE K
pe3yJibTaTaM CaMOCTOATENbHON paboThl, a Takke (POpPMBI W METOJIbI KOHTPOJS U KPUTEPUU
OLIEHKH.

Memoouueckue pexomenoayuu no no02o0moeke K 3a4emy

[ToaroroBka K 3adyeTy HAYMHAETCS C IEPBOTO 3aHATHS MO JUCLUIUIMHE, Ha KOTOPOM
oOyyaromuecsi IMOJy4yaloT IMPEIBAPUTENbHBIA IepeueHb BONPOCOB K 3au€Ty M CIIHCOK
PEKOMEH1yeMO JINTEPaTypbl, UX CTABIT B U3BECTHOCTh OTHOCUTEJIBHO KPUTEPUEB BbICTABICHUS
3auéra U crenuduKe TeKyIed U MpOMeXyToyHOU arTectanuu. C caMoro Hadania >KeJaTelIbHO
IUIAHOMEPHO OCBAaMBaTh MaTepHuall, PyKOBOJCTBYSCh IEPEYHEM BOIPOCOB K 3a4eTy M CIIUCKOM
PEKOMEHAYEMOW JIMTEepaTyphl, a TakXkKe IyTEM CaMOCTOSITEIBHOTO KOHCIIEKTHPOBAHHUS
MaTepHaJIOB 3aHATUI U PE3yJIbTATOB CAMOCTOSATENILHOTO N3YUeHUs YU€OHbBIX BOIPOCOB.

TeMmbl, BEIHECEHHBIE HAa CAMOCTOSITENIFHOE M3y4eHHEe, HEOOXO0JMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE€ KpAaTKO M3JIaraeTcsi OCHOBHAs CYIIHOCTh Y4eOHOro MaTepuana, IpUBOAATCS
HE0O0X0MMBbIe 00OCHOBaHUS, TAOJIMYHBIE TAaHHBIC, CXEMBI, 3CKHU3bI, Ipaduku u T.M. KoHCHEeKT
1es1eco00pa3Ho COCTaBIATh LEIMKOM Ha TeMy. [Ipy 3TOM MMeeTcssi BO3MOXKHOCTb BCerza
JIOTIOJTHATh COCTABJICHHBIM KOHCIIEKT MaTepHajaMd M3 JKypHAJIOB, JaHHBIX u3 MHTepHeTa M
JpyruX MCTOYHUKOB. TakuM o00pa3oM, KOHCHEKT CTAaHOBUTCS COOPHUKOM HEOOXOJMMBIX
MaTepHajoB, KyJla aclUpaHT BHOCHT BCE HOBOE, YTO OH HM3YYHJ, y3HaJ. Takue KOHCHEKTHI
IPECTaBIISAIOT, O0JIBIIYIO LIEHHOCTh MPH MOATOTOBKE K 3aHATHUSM.

OCHOBHBIE 3TaIbl CAMOCTOSATEIBHOTO N3YUEHUS YIeOHBIX BOIIPOCOB:

1. IlepBuuHOE O3HAKOMJIEHHE C MaTepUalOM M3y4aeMOHl TeMbl IO TEKCTY YyueOHHKa,
KapTaM, JIOTIOJTHUTEIILHOU JIUTEpaType.

2. BblieneHue TrnaBHOIO B M3y4aeMOM MaTepuale, COCTaBJIEHHME OOBIYHBIX KpaTKUX
3aIKCEH.

3. ITog0op k JaHHOMY TEKCTY OIOPHBIX CUTHAJIOB B BUJIE€ OT/EIBHBIX CJIOB, ONPEIeNEHHBIX
3HAaKOB, I'Pa(UKOB, PUCYHKOB.

4. TlpogyMmbIBaHHE CXEMAaTHYECKOTO CIOcO0a KOAMPOBAHUS 3HAHWM, HCIONb30BaHUE
pasznu4Horo mpudTa u T.4.

5. CocraBiieHue ONOPHOIO KOHCIEKTA.

Memoouueckue pexomenoayuu no n0O20MOBKe K IK3AMEHY

OK3aMeH TMpecienyeT Ledb OLEHUTh paboTy oOywaromierocss 3a ONpeAeNeHHbI Kypc:
MOJTyYeHHBIE TEOPETHYECKHE 3HAHWS, WX MPOYHOCTh, PA3BUTHE JIOTHUECKOTO W TBOPYECKOTO
MBILIEHHs, TPUOOpPETEHNE HaBBIKOB CAMOCTOSTEIBHONH pabOThl, YMEHHs aHAJIU3UPOBaTh MU
CHHTE3MPOBATH TOTyUYECHHBIC 3HAHHS U TIPUMEHSATH Ha MPAKTUKE PEIICHHE MPAKTUICCKUX 3a/1a4.

®opMyIHpOBKa BOIMPOCOB COBMAAAET ¢ (POPMYIMPOBKON MEPEUHS BOIPOCOB, JOBEACHHOTO
JI0 CBEJEHMs OO0ydaroluxcs 3a OJUH Mecdll 10 3K3aMEHAllMOHHOW ceccuu. B mpomecce
HNOJArOTOBKM K 5K3aMEHY OpraHM30BaHa IpeJdK3aMeHAllMOHHAs KOHCYJIbTallUs IS BCEX
yueOHBIX Tpymi. Pe3ynbraT »3K3aMeHa BbIpaXaeTcs OIEHKOM «OTIMYHO», «XOpOIIOY,
«yJIOBJIETBOPUTEIHHOY.

C nenbro YTOYHEHHs OLIEHKM 53K3aMEHAaTOp MOXET 3aJaTh He Oosiee OIHOro-IBYX
JIOTIOJTHUTEIBHBIX BONPOCOB, HE BBIXOAALIMX 3a paMKH TpeOoBaHHMN paboyeil mporpammbl
JTUCIHTUTHHBL. 107 JAOMOTHHUTENBHBIM BOIPOCOM TIOJPa3yMeBaeTCsl BOMPOC, HE CBSI3aHHBINA C
TEMaTUKOH BOIPOCOB OuieTa. JlOMOTHUTENBHBIM BOMPOC, TAK)KE KAaK M OCHOBHBIE BOINPOCHI
Ounera, TpeOyeT pasBepHyToro oreera. Kpome Toro, mnpemnopaBaTellb MOXET 3a1aTh P



YTOYHSIONINX W HABOJSIINX BOMPOCOB, CBSA3aHHBIX C TEMATHKON OCHOBHBIX BOIIPOCOB OWIIETA.
Ywuciio yTOYHSIOMUX U HABOISIIIMX BOITPOCOB HE OTPaHUUEHO.



