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1. Ilesab u 3a1a4u OCBOEHHS IMCUUILIUHBI (MOXYJIAA).

Llens w3yyeHHs JUCHUIUIMHBI — (OPMUPOBAHME M PA3BUTHUE Yy AaCIUPAHTOB
KOMIIETEHIIM B  OO0JACTM  peIIeHHs MaTeMaTHYeCKHX 3aJad, BO3HUKAIOMIUX IpU
MaTeMaTUYeCKOM  MOJICTMPOBAaHUU  ©CTECTBEHHOHAyYHBIX U  MPUKIAAHBIX  MpodiieMm,
YUCJIEHHBIMM METOJAMH; OBJIAJCHUE UYMCICHHBIMU METOJAMHU M KOMILUIEKCAMH IPOrpamM Juis
pelIeHUsT HAy4YHBIX W TEXHUYECKUX, (YHIAMEHTAIBHBIX M MPHKIAAHBIX [podieMm,
MO3BOJISIOIIMMH BBITYCKHHUKY YCIIEIIHO paboTaTh B Pa3IMYHBIX 00JIACTAX MPOQecCHOHAIBHON
JESATEIIbHOCTH: ~ HAy4YHO-  MCCJIENOBATEIbCKOW,  INPOEKTHOM U IMPOU3BOJCTBEHHO-
TEXHOJOTMYECKOM C IPUMEHEHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTMH; H3ydeHHUE
MaTeMaTUYeCKUX MOJeNel, NPUMEHSEeMbIX IpU ONUCAHUU (U3MYECKHX, XUMHYECKHX,
OMOJIOTUYECKUX U JPYIrUX €CTECTBEHHOHAYUHBIX, a TAK)KE COLMAIBHBIX, SKOHOMHYECKHX H
TEXHUUYECKUX OOBEKTOB.

3ana4yy JUCLUIUINHBIL:

— (hopMmupoBaHNEe HABBIKOB B 00JIACTH MOCTPOCHUS U MCCIEAOBAHUA MaTEeMaTHYECKUX MOJIeNen
JUISL OMUCAaHUsI OOBEKTOB, TUIMYHBIX JUISI MPHJIOKEHUNH MATeMAaTUKH K Pa3iHMYHbIM 00JACTsIM
HAyKHU U TEXHUKHU;

— HU3y4YEHHE METOJIOB U IOJAXOJO0B K IOCTAaHOBKE M IPOBEICHUIO YMCICHHBIX HCCIEIOBaHUM
€CTECTBEHHOHAYYHBIX M HAayYHO-TEXHUYECKUX IPOOJIeM, UHTEPHPETAUN SKCIEPUMEHTAIBHBIX
JQHHBIX C LIEJIbI0 IPOTrHO3UPOBAHUS M KOHTPOJI MPUPOJIHBIX SIBJICHUH U TEXHOJOTUYECKUX
IIPOLIECCOB, a TaKXKe pa3pabOTKU MEPCHEKTUBHBIX KOCMUYECKUX, JIETATEIbHBIX U IJIaBaTEIbHBIX
anmnaparos.

2. Ilanmpyemble pe3yabTaThl 0CBOCHUS AUCHUILIMHBI (MOLYJIsI).

B mpomecce ocBoeHMs JAaHHOW MUCHMILIMHBI oOydarommecs (pOpMHUPYIOT CIeTyoIue
pe3yabTaThl OCBOCHUS JUCIUIUIMHBI:

K7 — cmocoOGHOCTh BBIMIOMHATH TEOPETHUECKHE HCCIIEHAOBAHMS TIPOIECCOB CO3aHMSA,
HaKOIJIEeHUs M 00paboTKM HMH(OpMaIMM, BKIOYas aHAIU3 U CO3JaHHE MOJeNeil NaHHBIX U
3HAaHUH, S3BIKOB HMX ONHCAHWS W MaHUIYJIHPOBAaHUS, pa3pabOTKy HOBBIX MaTEMaTHYECKHX
METO/IOB M CPEJICTB MOAJIEPKKU UHTEIIEKTYalbHON 00pabOTKH JaHHBIX;

K8 — crmocoOHOCTh pa3pabaThiBaTh HOBBIE MAaTEMAaTHYECKHUE MOJIETTH OOBEKTOB U SBJICHHM,
pa3BUBaTh AHATUTUYECKHME U MNPUOIMKEHHbIE METO/Ibl HUX HCCIEIOBaHUS, BBIIOIHATh
peanm3anyio APGEKTUBHBIX YHCICHHBIX METOJIOB W alTOPUTMOB B BHJE KOMIIJIEKCOB
po0OJIEMHO-OPUEHTHPOBAHHBIX MPOTPAaMM JUIsI TPOBEAECHUS BBIYMCIUTEIBHOTO SKCIIEPUMEHTA;

K9 — cnoco6HOCTh OOBEKTUBHO OLIEHMBATh NMPO(PECCHOHAIBHBI YPOBEHb PE3YJIbTaTOB
Hay4YHbIX MCCJIEJOBaHUH, B TOM YHCJIE€ C TIOMOIIBIO MEXAYHAPOIHBIX ©0a3 JaHHBIX
MyOJIMKAIIMOHHOW aKTUBHOCTH.

3. Crpykrypa H cofepxkaHue THCHUILUIMHBI (MOLYJIsA).

3.1. Cmpyxkmypa oucyuniumvlt (M00yis).

Ne /i1 HaumenoBanue pazaena qucuuriniel | Gopmupyemblie dopma TEeKyIIEero
(Momyss) KOMITETEHIINHI KOHTPOJIA
1 Paznen 1. MatemaTnueckrue OCHOBBI K7, K8, K9 KontposnbHas padoTa;
MOJICIIUPOBAHUS. DKCTPEMAIIbHbIE [YCTHBIN KOHTPOJIb;
3a1auu. BeInykisli aHanus3 TECTUPOBAHUEC
2 Paznen. 2. Uncnennsle MeTo bl I1akeTsl K7, K8, K9 KonTponbHas paboTa;
MPUKJIaJAHBIX TporpamMm. HenuHelinbie YCTHBI KOHTPOJIb;
MaremaTuyeckue Mmoaenu. Ilpunarue [TCCTUPOBAHUC




peneHnii. 3alayu UCKYCCTBEHHOTO
mHTesuiekTa. CToOXacTUueCKUe MOJICIH.

3.2. Obvem oucyuniunvl (Mo0yis) u 6udvl yueOHoU pabomoi.
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Cemectp 3
Pa3nes 1. MatemaTnuyeckue 0CHOBBI MOJeJIMPOBAHMS.
JKeTpeMasIbHbIC 3a1a4i. BeInykJibii aHaau3
1. | Tema 1. MaTemaTu4yeckre OCHOBBI MOJCIIMPOBAHUS 6 6 8 20
7 Tema 2. Teopuss BeposiTHOCTEW. MaremaTuyeckas > > ] 12
CTaTUCTUKA
3 Tema 3. DnemeHTsl Teopuu GYHKIUN U (QYHKIIMOHATIHLHOTO ) ) ] 12
aHam3
4 Tema 4. Juddepennumanbupie ypaBHEHHs] B YacCTHBIX ) ) ] 12
MTPOM3BOTHBIX
5. Tema 5. IloctpoeHne MaremMaTUYECKUX MOJEIEH C 4 4 3 16
MTOMOIIbIO BAPUAIIMOHHBIX TPUHIIUIIOB
Hroro 3a 3 ceM., yac 16 16 40 72
Cemectp 4
Pa3znen 2. Yuciaennbie mMetoabl. [lakeTbl NMPUKIATHBIX
nporpamm. HeinHeliHble MaTeMaTH4YeCKHE MOAECJIH.
Ipunsitue peleHui. 3agaun HCKYCCTBEHHOI'0
HHTeIeKTa. CToXacTHYecKHe MOJE/IH.
6. | Tema 6. HuciaeHHBIE METOIBI 4 4 15 23
7. | Tema 7. IlakeTbl IpUKIaAHBIX IPOrPAMM 2 2 15 19
8. Tema 8. Henuuelinple MaTeEMaTHYECKUE MOJEIIA 2 2 15 19
9 Tema 9. Ilpunarue pemeHuil. 3agaud HCKYCCTBEHHOIO 4 4 16 24
WHTEJUICKTA
10. | Tema 10. CToxacTnueckue MOJENH 2 2 15 23
Hroro 3a 4 cem., yac 16 | 16 76 108
Hroro, yac 32| 32 116 | 108
Hroro, 3.e. 5

By npoMexyro4HON aTTecTalnu:
3a4eT — ceMecTp 3;
KaHJIUJATCKUM SK3aMeH — ceMecTp 4.

3.3. Tembl 3anamuti u kpamkoe cooepaircanue.

Pasznen 1. Maremarnueckue OCHOBBI MOJIEIMPOBAHUS. DKCTPEMAJIbHBIE 33/1a4H.
Belnykielii ananums.
Tema 1. Mamemamuyeckue 0CHO8bI MOOETUPOBAHUSL.
Jlekinsa 1. OcCHOBHEBIE MPUHIIUTIBI MaTEMaTHIECKOTO MOJICTTUPOBAHMS.
DyHIaMEeHTAIbHBIE 3aKOHBI TPUPOJIBI U MOJEITUPOBAHUE.




1.  OcCHOBHbIE IPUHIUIIBI MATEMATUYECKOTO0 MOJEITUPOBAHMSL.

OJIeMEHTapHble  MareMAaTHYECKHME  MOJEIM B  MEXaHUKE, TUJPOJIMHAMUKE,
ANEKTPOAMHAMUKE. Y HUBEPCAIbHOCTh MATEMATHYECKUX MOJIEIICH.

2. ®dyHIaMeHTaJbHbIC 3aKOHBI IPUPOIBI U MOJICIIUPOBAHUE.

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

[Ipaktuueckoe 3anstre 1. OCHOBHBIC MPUHIMUIIBI MATEMATUYECKOTO MOJIEIUPOBAHUS.
DyHIaMEHTAIBHBIE 3aKOHBI IPUPOJIBI U MOAEITUPOBAHUE.

[loctpoeHne  MareMaTM4eCKUX  MOJENEH  MEXaHUKH,  THUIPOJUHAMHUKU U
ANEKTPOAMHAMUKHI Ha OCHOBE (DYH/IaMEHTAJIbHBIX 3aKOHOB IIPUPOJIBI.

Jlexkmus 2. Meroapl HUCCIENOBAaHUS MATEMAaTHUYCCKUX MoOJelieil. Maremarudeckue
MOJEIM B HAy4HbIX MCCIEAOBAaHUIX. MeToapl MaTeMAaTHYECKOro  MOIEIMPOBAHHUS
W3MEPHUTEIbHO-BBIYMCIUTEIbHBIX CUCTEM.

1. MeToapl HCCIIEAOBAHNS MAaTEMAaTHUYECCKHUX MOJCIICH.

YcronunuBocTh. [IpoBepka ajiekBaTHOCTH MAaTEMATUUYECKHUX MOJIECNIEH.

2. MareMaruyeckre MOJEIHN B HAyYHbIX UCCIEIOBAHUSX.

MaremaThuecKrue MOJIECIN B CTATUCTUYECKON MEXaHUKE, YKOHOMHKE, OMOJIOTHH.

3. Meroapl MaTeMaTH4YECKOTO MOJCIUPOBAHUS HU3MEPHUTEIBHO-BBIYUCITUTEIBHBIX

CHCTEM.

3amaun peaykiuu K uacarbHOMy Npubopy. CHHTE3 BBIXOJHOTO CHUTHAJIa WICATHHOTO
npubopa. IlpoBepka aneKBaTHOCTHM MOJAENU M3MEpPEHHs] U aJEKBATHOCTU PE3YyJIbTaTOB
peayKIUU.

[Ipaktuueckoe 3anstue 2. MeToapl HCCIEIOBAHUSA MAaTEMaTHYECKUX MOJCIICH.
MaremaTnyeckue MOJEIM B HAay4YHBIX MCCIEAOBaHUAX. MeToapl MaTEeMaTH4YEeCKOIo
MOJICJIMPOBAHUS U3MEPUTEIbHO-BBIYUCIUTENbHBIX CUCTEM.

Ananmu3 ycroiuuBocTu. [IpoBepka ageKBaTHOCTH MaTEMaTHYECKHUX Mojeneil. 3agaun
pPEeNyKLUHU K UaealbHOMY IpHOopYy.

Jlexuus 3. Monenu nuHamudeckux cuctem. [IoHsTHE 0 caMoopraHU3auy.

1. Mopenu TMHAMHUYECKHUX CUCTEM.

Monenu nuHamuueckux cucteM. OcoObie Touku. budypkamuu. JuHamuueckuid xaoc.
DproauuHoCTh U NiepeMentnBanue. PesxxumMel ¢ o0ocTpeHuem.

2. Ilonsatue o camoopranu3zanuu.

Camoopranusanus CJI0KHbBIX CUCTEM. J{UCCUTTAaTUBHBIE CTPYKTYPHI.

[IpakTtnueckoe 3anstue 3. Moxaenn auHaMuueckux cucteM. [loHstue o
CaMOOpraHu3aIiH.

Oco0bie Touku. budypkanuu. J[nnamMuueckuii Xxaoc. IproguIHOCTh U TIEpEMEIIHBAHUE.
Pexxumebl ¢ o6ocTpeHneM.

Tema 2. Teopus éepossimnocmeii. Mamemamuyeckas cmamucmuxa.

Jleknusa 4. Teopus BeposiTHOCTel. MaTemaTuueckasi CTaTUCTHKA.

1. Axcuomaruka TEOpUH BEPOATHOCTEM.

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

2. Teopus cnydaiiHbIx npoueccoB. Koppensauus.

DJIEMEHTBl TEOPUHU CIY4YalHBIX MPOILECCOB. ODJIEMEHThl KOPPEISIIIUOHHONW TEOpUU
CIIy4ailHBIX BEKTOPOB.

3. MeToapl TOUEUHBIX U UHTEPBAIBHBIX OLICHOK. [IpoBepKa cTaTUCTUUECKUX THIIOTES.



TodeuyHoe W WHTEpPBAIBHOE OIICHUBAHUE IapaMETPOB paclpeneicHus. DJIEMEHTHI
TEOPHH MPOBEPKU CTATUCTUYECKUX THIIOTE3.

4. CTaTHCTUYCCKHI aHAIM3.

DJIeMEHTBl MHOTOMEPHOTO CTAaTUCTUYECKOro aHaiu3a. OCHOBHBIC MOHSATUS TEOPUHU
CTaTHCTUYECKUX perieHnid. OCHOBHI Teopun WH(OPMAIIUH.

[IpakTuueckoe 3ansatue 4. Teopus BeposiTHOocTel. MaTemaTudeckas CTaTUCTHKA.

3aaun  Ha TNPUMEHECHHE OCHOBHBIX TOJIOXKCHHMH TEOpPHUHM BEPOSTHOCTEH U
MaTeMaTUYEeCKOH CTaTUCTUKMU.

Tema 3. Dnemenmul meopuu pynkyul u GyHKYUOHATLHOSO AHANU3A.

Jlexmust 5. DnemMeHTHl TeopuH PyHKUIMN M PYHKIIMOHAIBHOTO aHAIIN3a.

1. Merpuueckue 1 HOPMUPOBAHHBIE IPOCTPAHCTBA.

[Tonsitue mepel m wmHTerpana JleGera. [IpocTpaHcTBa HWHTETPHUPYEMBIX (YHKIIHIA.
[TpoctpancrBa Cobonena.

2. OyHKUHMOHAJBI U ONEPATOPHI.

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

[TpakTrueckoe 3aHsATHE 5. DIEMEHTHI Teopuu QYHKIHHN U PYHKIIMOHAIBHOTO aHANN3a.

AHanu3 U NpUMEHEHHe SJIEMEHTOB Teopur QYHKUMA U (PYHKIIMOHATIBHOTO aHaIu3a B
MOJEITUPOBAHNUN CHCTEM.

Tema 4. Judppepenyuanvhuvle ypasHenus 6 4aCmMHbIX NPOU3BOOHBIX.

Jlexus 6. luddepennmanbable ypaBHEHUS B YaCTHBIX MIPOM3BOIHBIX.

1. JuddepenuuanbHble ypaBHEHUS B YACTHBIX IPOU3BOIHBIX.

VYpaBHEHUS B YACTHBIX MPOU3BOJHBIX MapabOJUYECKOro, THIEPOOINYECKOro |
SIUTUIITUYECKOTO TUIIOB.

2. @usnueckue TMPOLECChl U SABJICHUSA, OIUCBhIBaeMble AU PepeHINATbHBIMU

YPaBHEHHUSIMU B YaCTHBIX TPOU3BOIHBIX.

[Tpumepsr npumeneHus: nuddepeHIUATBHBIX YPaBHEHUH B YACTHBIX MPOM3BOIHBIX
napaboIuIeCcKOT0, TUMEPOOIMUECKOTO U SJUTUITHYECKOTO THIIOB.

[Tpaktryeckoe 3anarue 6. [uddepeHnnanbuple ypaBHEHNS B YaCTHBIX TPOM3BOIHBIX.

MeTo/bl aHATUTUYECKOTO U YUCIEHHOTO peleHui NupdepeHInalbHbIX ypaBHEHUN B
YaCTHBIX TPOU3BOIHBIX MapabOINYECKOT0, TUIEepOOINYECKOTO U AIIUITHYECKOTO TUIIOB.

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

Jlexknusa 7. Bapuanumonnsie npuHumnel. [Ipuanyn ['amMuneToHa.
1. BapuaunoHHbIE TPUHIMIIBI.
ITocTpoeHrne MaTeMaTHYeCKUX MOJENIEN C ITOMOIIBI0 BApUALMOHHBIX TPUHIUIIOB.
2. llpumepsl 3aja4 Ha IPUMEHEHNE BapUALIMOHHBIX IPUHIIAIIOB.
3amaua 06 aBToMOOMIIE. 3a7a4a O MPETOMIICHHUH JIY4€i CBETa Ha TPaHUIIE ABYX CPE/I.
3. IlpumHnun I'amunbTOHA.
Ob6mass cxema npuHuuna I['amunbToHa. OOOOIIEHHBIE KOOPAMHATHI U CKOPOCTH.

Oyukuua Jlarpanxka. Jlelictsue no I'amunsrony. Bapuanusa neiictsus no I'aMmuibToRY.
IIpaktrueckoe 3anstue 7. Bapuanuonnsie npuHuunsl. [Ipuanun ['amunsTona.
Pemenue 3a1au Ha IpUMEHEHNE BapUALMOHHBIX IPUHIMIIOB U IpUHLMIA ['aMUIbTOHA.

Jlexust 8. Mopenu doiixta 1 Makcsemuia. TeueHne BA3KOH XUAKOCTH. IloBeneHue
BSI3KOYTIPYTOTO TeJa.
1. Mopenu Poiixta 1 Makcseiia.



Anamns mozaeneit @oitxta 1 Makcsema.

2. TeueHue BsA3KOM KUIKOCTH. [ToBeIeHE BA3KOYIIPYTOro Teia.

Monenb TeueHus BI3KOU )KUIKOCTH. Mozelnb BA3KOYIPYToro Tela.

IIpakTuueckoe 3ansarue 8. TedeHue Bs3koi xuakoctu. [loBeaenre BA3KOynpyroro tena

MGTOI[BI PEIICHUA W aHalln3a MOI[CJ'ICfI TEUCHHUS BI3KOM KUAKOCTU U BA3SKOYIIPpYIoro
TCIa.

Pasznen 2. Yucnennsie meroasl. [TakeTsl npukiiagasix nporpamm. HennHeliHble MaTeMaTnyeckue
mozenu. [IpunsaTue pemennii. 3aa4l HCKYCCTBEHHOIO MHTEIIEKTa. CTOXaCTHYECKNE MOJIENIH.
Tema 6. Hucnenuvie memooul.

Jlexkiust 9. Murepnonsiuuss u anmpokcuMmanusa. Yucnennoe auddepeHunpoBanue u
UHTErpupoBaHue. YMCIEHHBIH MOUCK 3KcTpemyMa (pyHKIu. YucieHHbIe METOMbl JTHHEHHOU
anreopsol.

1. VHTepnonsuus u anmnpoKCUMaIusl.

Wuatepnonsiiiss W anmpokcuManus (QYHKIMOHAIBHBIX — 3aBUcuMocTei.  CruraiiH-
AIIPOKCUMALINSL, THTEPIOJIALIMSL.

2. Yucnennoe nuddepeHIMpoBaHUE U UHTEIPUPOBAHHUE.

Mertoab! uncneHHoro aupdepeHuupoBaHus U UHTETPUPOBAHMSL.

3.  YucneHHBIH MOUCK IKCTpeMyMa QyHKIIHIA.

YucneHHble METOBI TOUCKA IKCTPEMYMA.

4. YwucneHHble METOABI IMHEHHO anreOpsl.

BeruucnutenbHble METOIbI TMHEHHON areOpshl.

[Tpaktnueckoe 3anarue 9. MHMurepnomsauuss u  anmnpokcumanus. YucineHHoe
muddepeHMpoBaHue U HMHTErpupoBaHHe. YHMCICHHBI MOUCK HKCTpemMyMa (DyHKIU.
UuciieHHbIE METO bl JIMHEHHOU anreOphl.

AHanu3 U peleHue 3a1a4 Ha IPUMEHEHHE METOJI0B MHTEPIIOJIALNN U alllIPOKCUMALUH.
YucneHHble METO/IbI TOMCKa SKCTpeMyMa. HHcIeHHbIE METO/ bl TMHEHHOMN anreOpsbl.

Jlexiuss  10. UYwucnenHoe pemieHue cucreM Au(QepeHIHanbHbIX — ypaBHEHUH.
WuTerpanbHble Mpeodpa3zoBaHus. BeIUMCIUTENbHbBIN KCIIEPUMEHT.

1. YwucnenHoe peuieHue cucteMm auddepeHanbHbIX ypaBHEHHUI.

UucneHHble METONABI pELIeHUs cucteM AuddepeHnnaIbHblX ypaBHEeHUH. Meron
KOHEYHBIX 3JIEMEHTOB.

2. HHrerpanbHble MIpeoOpa3oBaHMSL.

[IpeoOpazoBanuss ®Pypne, Jlamaca, Xaapa u nap. Mx uyHcineHHas peanu3anus.
YuciieHHbIE METO/IbI BEUBIIET-aHAIN3A.

3. BblUMCIHTENBHBIN SKCIIEPUMEHT.

[IpyHIMIIBI MPOBEAEHUS BBIYHUCIUTEIBHOTO HJKCIEpUMEHTa. Mojenb, aaropurw,
nporpamma. AsropurMudeckue sA3bIkM. [IpencraBieHume O sS3bIKax IPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

[Tpaktnueckoe 3anstue 10. YucnenHoe pemieHue cucreM auddepeHInanbHbIX
ypaBHeHU. IHTerpanibHble TpeoOdpa3oBanus. BeIaucIuTeNbHbBIN 3KCIEPUMEHT.

AHalM3 4YHUCJIEHHBIX METOJIOB pelleHus cucrteM audQepeHInaTIbHbIX YpaBHEHUH.
Uucnennas peanuzanus npeodpazopanuii dypee, Jlamnaca, Xaapa u np. YUncieHHbIE METOIBI
BEMBJIET-aHAIN3a. AHAIN3 PUHIMIIOB IPOBEAEHUS BBIYMCINTEIBHOIO SKCIIEPUMEHTA.

Tema 7. I[lakemvl npuKIaOHbIX NPOSPAMM.
Jlexums 11. [TakeTbl NpUKIIaIHBIX TPOTPAMM.
1. TlakeThl NpUKIAIHBIX IPOTPAMM.



[TakeTsl MPUKIATHBIX TPOTpaMM IJisi MOJEIHpoBaHus cucteMm: Matlab, Mathematica,
Mathcad, Maple, Comsol multiphysics.

ITpakTnueckoe 3anstue 1 1. ITakeTsl NpuKIaIHBIX IPOTPAMM.

Bo3moxHOCTH TTakeToB MpUKIATHBIX Iporpamm Matlab, Mathematica, Mathcad, Maple,
Comsol multiphysics aiist MoIeTHPOBAHUS CHCTEM.

Tema 8. Henunetinoie mamemamuyeckue Mooeuu.

Jlexus 12. Henmunelinple MaTeMaTHYECKUE MOIEIH.

1. O HenMHEHHOCTH MAaTEMATUUYECKUX MOJEIICH.

Jloructrueckass monenb OHOJOTHYECKOW momymsaiuu. IlocTpoeHne JOorHCTUYECKHX
KpUBBIX. Maible KoysieOaHUS TP B3aMMOJCHUCTBUHM JIBYX OHMOJOTHYECKUX TOMYJISAIUH.
[Ipocreiimias Moiesib U3MEHEHHUS 3apILIATHI U 3aHATOCTH.

[IpakTnueckoe 3anaruel 2. HenuHeliHble MaTEMAaTUYECKUE MOJICIIH.

AHanu3 HENMMHEWHBIX MaTeMAaTUYECKUX Moelield OMONOTHYECKOW MOMYJSIUN, MAalbIX
Koje0aHuN MpU B3aUMOJCHCTBUM JBYX OHOJIOTMYECKUX MOIMYNIALMMA, MOJETH HW3MEHEHUs
3apIuIaThl U 3aHATOCTH.

Tema 9. Ilpunsamue peuwtenui. 3a0ayu UCKYCCMBEHHO20 UHMEIEKMA.

Jlexuuss 13. Ilpunstue pemeHuil. 3agaud  UCKYCCTBEHHOIO  MHTEJUIEKTA.
OKcTpeManbHble 337auu. MareMaTuueckoe NporpaMMHUPOBAHHUE.

1. Ilpunarue pemeHui.

OKcnepTusbl U HeopMaibHble MPOLEAYpbl. ABTOMATH3ALMsI IPOSKTUPOBAHHUS.

2. HckyccTBeHHBIM UHTEIIIEKT.

HckyccTBeHHbIN HHTENIEKT. Pacio3HaBaHne 00pa3oB.

3.  DKcTpeMalbHBIE 3a1a4H.

OKCTpeMallbHbIE 3a7aud. BBIMyKIbI aHanu3. DKCTpEMANbHBIE 3a7a4d B €BKJIMJOBBIX
IIPOCTPAaHCTBaxX. BeIykible 3a1aul HA MUHUMYM.

4. Maremarnyeckoe MporpaMMHUpPOBaHHE.

Maremaruueckoe NporpaMMHpPOBaHUE, JIMHEHHOE MPOrpaMMHUPOBAHME, BBIMYKIIOE
IpOrpaMMHUpOBaHKE. 3aJjaul HAa MUHUMAKC.

ITpakTnueckoe 3aHAtmel3. PemeHme sKcTpeManbpHBIX 3anad. PemieHune 3amad Ha
MaTEMaTHYECKOE MPOrpaMMHUPOBAHUE.

OKcTpeManbHble 3a7aud. BeIMyKiblii aHanu3. DKcTpeMallbHbIe 33/1a4d B €BKJIUIOBBIX
pOCTpaHCTBax. Brlmykible 3a7au Ha MHHMUMYM. MaremaTH4ecKoe MporpaMMHUpOBaHUE,
JMHENHOE IPOrpaMMHUPOBAHNUE, BBIITYKIOE IPOrPaMMUPOBAaHKE. 3aJa4l HA MUHUMAKC.

Jlekmus 14. 3agaun oNTUMAIBHOTO YIPAaBJICHHUS.

1. BapnannoHHOE UCUHCIICHHE.

OcHOBBI BapHallMOHHOTO HCYUCIICHUSI.

2. OnTuMalibHOE YIpaBJICHUE.

3amauy onTUManbHOro ynpasiaeHus. [Ipunnun makcumyma. [IpuHIMN THHAMUYECKOTO
IPOrpaMMHUPOBAHUS.

3. IlpunHsTHE pemieHui.

Obmas mnpobnema pemenus. DyHKOUS n0Tepb. bailiecOBCkMii W MUHHMAaKCHBIN
noaxo/pl. MeTo/| mocie10BaTeIbHOrO MPUHATUS PELICHMUSL.

[IpakTuueckoe 3ansatuel 4. BapuanuonHnoe ucuncienne. ONTUMaIbHOE YIIPABICHUE.

Pemenne 3amau Ha BapHallMOHHOE HCUYHCICHHME. PelleHnMe 3agadynM ONTHMAaIbHOTO
YIPaBIEHUS.



Tema 10. Cmoxacmuueckue mooenu.

Jlexmusa 15. Merox Monte-Kapiio. MoaenupoBaHue cucTeM MacCOBOTO 0OCTy>KUBaHUS
(CMO). 3anmaua Jlupuxie u kpaeBas 3aj1a4a B BEPOSITHOCTHOM ITPEACTABICHHH.

1. Meroa Monte-Kapio.

Meron Monre-Kapio. YucineHHOe HHTETPUPOBAHME CTOXAaCTUYECKUX YPABHEHUM B
CpEIHEKBAIPATHYHOM U C1a00M CMBICIIAX.

2.  MogenmupoBanue cucteM MaccoBoro oocnyxuanus (CMO).

MoaenupoBanue cucreM maccoBoro oOciyxkuBanHuss (CMO). MapkoBckue MoJeiau
MaccoBoro oocimyxuBanus. Pacuer mokasareneii apdexruHocTt CMO pa3IudyHbIX THIIOB.

3. 3apaua /lupuxiie u KpaeBas 3a/1aya B BEpOSITHOCTHOM IIPEACTABICHUH.

BepositHocTHOE TpencTaBienue 3anaun Jupuxie M KpaeBou 3amayu Ui ypaBHEHUS
TEIJIONPOBOJHOCTH.

[IpakTnueckoe 3anaruel 5. Merog Monte-Kapio. MoaenupoBaHue CUCTEM MacCOBOTO
obciyxuBanust (CMO).

Meton Monte-Kapno. UncneHHOE WHTETpUPOBAHUE CTOXACTHUYECKUX YpaBHEHHH B
CPEIHEKBAIpaTUYHOM U CcJIaboM cMbIciiax. MoienupoBaHie CUCTEM MAacCOBOTO OOCITYKHUBaHUS
(CMO). MapkoBckue MOJIeII MacCcoBOro o0cmykuBanus. Pacuer mokazarenei 3¢ (heKTHBHOCTH
CMO pa3nuyHbIX TUIIOB.

Jlexuus 16. Croxactuueckue MmatemMaruueckue mojenu. [IporuBopeunBble 3a1a4.

1. CroxacTuyeckue MaTeMaTHISCKUE MOJICITH.

MaremaTtuueckue Mojenun B OKOHOMHKE. KadecTBeHHBIC, WMHUTAllMOHHBIE |
PEISIITUOHHBIE MOJICIIH.

2. IIpoTtuBOpeYMBHIE 3a/1a4UH.

[IpotuBOpeuuBkIe 3a1aun oNTUMHU3aIUU. ICTOYHUKH NPOTUBOPEUUA B SKOHOMUKE U UX
MoJeNUpoBaHue. MeToabl TNPUHATUS pEHIeHH B  yCIOBUAX HEYETKOM U HETOYHOM
uH(pOpMaLINH.

[Ipaktuueckoe 3ansTHel 6. AHaIW3 CTOXAaCTUYECKUX MATEMATHYECKUX MOJIEIICH.
[IpoTnBOpEUYMBEIE 3a1a4H.

MaremaTuueckue MoJeIM B OKOHOMHMKE. KauecTBeHHble, HWMHTAIMOHHbIE W
pensiuonHble Moenu. [IpoTuBopeunBbIe 3a1aun oNTUMHU3ALMH. VICTOYHMKHA TPOTUBOPEUYUN B
SKOHOMHUKE M HX MOJECIMpPOBaHHE. METOIbI TPHUHSATHS PEUICHUNW B YCIOBHUSIX HEYETKOW U
HETOYHOW MH(OPMALIUH.

4. OneHo4YHbIe cpeIcTBA AJs TeKYIIero KOHTPOJIsI YCIIeBaeMOCTH, IPOMEKYTOYHOI
aTTecTallMy 10 UTOraM OCBOEHMS JMCIUIIIHHBI (MOAYJIs).

@opMbl M BUABI KOHTPOJISI 3HAHMM aCHUPAHTOB, NPEIYCMOTPEHHBIE 110 JAHHOM
JUCLUIIINHE:

TEKYIINA KOHTPOJIb;

IIPOMEXYTOUYHAs aTTeCTallus (3a4eT, KaHAUJATCKUI K3aMEH ).

Kpumepuu nonyuenus 3auema no oucyuniure (Mooyir):

- OLICHKA «3aYTEHO» CTABHUTCS, €CIM OOYYAIOUIMICS BBIMOJHUI HE MEHEE IOJIOBHHBI
ayJMTOPHBIX KOHTPOJIBHBIX pPa0OT, JOMAIIHUX 3aJaHHid, JOKJIaJ0B, OTBETHWJ Ha TIOJIOBUHY
BOIIPOCOB K 3a4eTy;

- OIICHKA «HE 3a4TECHO» CTaBUTCS, €CJIM OOYYArOIIUICS BBITIOJIHUI MEHEE IOJIOBHHBI
ayJUTOPHBIX KOHTPOJBHBIX pabOT, MOMAIIHUX 3aJaHHi, OKJIAJ0B, HE OTBETHJ Ha TOJIOBHHY
BOIIPOCOB K 3aueTy.



Kpumepuu skzamenayuonno oyenxu:

- 7S OLIEHKH «OTIIMYHO» - Hajlu4ue IIyOOKHMX M HMCUEpIBIBAIOIIMX 3HAHUN B 00BEME
IIPOMIEHHOI0 IIPOrPAMMHOI0 MaTepurasa IPaBUIbHBIC U YBEPEHHBIE JEHCTBHS 110 IIPUMEHEHHIO
IIOJIyYEHHBIX 3HAHWM Ha IPAKTHKE, 'PAMOTHOE M JIOTUYECKU CTPOMHOE U3JI0KEHUE MaTepuasia
IIPU OTBETE, 3HAHUE JONOJHUTEIBHO PEKOMEHJOBAHHOM JIMTEPATYpBHI;

- JUI1 OLEHKM «XOpOIIO» - HaJlu4uMe TBEPABIX M JOCTATOYHO IIOJHBIX 3HAHWUU
IPOTPaMMHOTO MaTepHalia, HEe3HAUUTENIbHbIE OMIMOKM TPU OCBEIICHHH 3aJaHHBIX BOIIPOCOB,
IIPABWJIBHBIE IEHCTBUSA 110 IPUMEHEHHUIO 3HAHUN Ha MPAKTHKE, YETKOE U3JI0KEHUE MaTepUaa;

- JUIl OLEHKHM «YIOBJICTBOPUTEIBHO» - HAJIW4YUE€ TBEPAbIX 3HAHUW IIPOWUIEHHOIO
Mmarepuaiga, W3JI0KEHHEe OTBETOB C OLIMOKaMM, YBEPEHHO MHCIPABISAEMbIMH  I10OCIIE
JIOTIOJTHUTEIBHBIX BOIPOCOB, HEOOXOIUMOCTh HAaBOJSAIIMX BOIPOCOB, NMPABHIbHBIC IEHCTBHS 1O
IIPUMEHEHHUIO 3HAHUM Ha IIPAKTHKE;

- JUIA OLICHKH «HEYJOBJIECTBOPUTEIILHO» - HaJMYUE TPYObIX OIMMOOK B OTBETE, HEMOHMMAaHHUE
CYILIHOCTHU M3JIara€MOro BOIIPOCa, HEYMEHUE NIPUMEHATh 3HaHUS Ha NIPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTb OTBETOB Ha JIOIIOJIHUTEIIBHBIC U HABOASAIINE BOIIPOCHL.

4.1. IlpumepHbIii IEpedeHb BOIIPOCOB K 3aYETY

—

OcHOBHBIE IPUHLIUITBI MATEMATHUYECKOT0 MOJIEITMPOBAHUS.
@yHIaMEHTAIIBHBIE 3aKOHBI IIPUPOJBI U MOJIEITUPOBAHMUE.
DOneMeHTapHble  MaTeMaTH4YeCKMe  MOJENM B MEXaHMKe,  TUIPOAMHAMUKE,
JNEKTPOANHAMHUKE. Y HUBEPCAIBHOCTh MaTEMaTUUYECKUX MOJIETIECH.
MeTto/1bl HccIe10BaHUSI MATEMATUYECKUX MOJEIIEH.
MatemaTnueckue MOJENH B HaAyYHBIX UCCIIEIOBaHUAX.
MeTo/1b1 MaTEMaTHUYECKOT'O MOJIETUPOBAHUS U3MEPUTEIbHO-BBIYMCIUTEIIBHBIX CUCTEM.
ITpoBepka aeKBaTHOCTU MaTEMATUYECKUX MOJEIIEH.
3aauM peAyKLUUU K eallbHOMY IpuOopy.
CuHTe3 BBIXOJHOT'O CUTHAJIa WJeaJIbHOro Ipudopa.
. [IpoBepka aieKBaTHOCTH MOJIETN U3MEPEHHUS U aIEKBAaTHOCTU PE3yIbTaTOB PEAYKLIUU.
. Mogenu aunamuueckux cucreM. OcoOble Touku. budypkanuu. {uHamudeckuit xaoc.
OproauyHoCTh U nepeMeninBanue. PexxumMel ¢ o0ocTpeHuem.
. Ilonsate o camoopranuzanuu. CamoopraHu3anus CIOXKHBIX cucreM. /luccunaruBHbIe
CTPYKTYpBHI.
13. Akcuomatuka TEOpUM  BEPOATHOCTEW. BeposATHOCTb, yCIOBHas  BEPOSTHOCTD.
HezaBucumocts. Ciiy4aiiHble BEJIMYMHBI U BEKTOPBI.
14. DneMeHThI TEOpUH CITy4aiHbIX IPOLIECCOB.
15. DneMeHThl KOPPEISIUOHHON TEOPUH CITyYaHBIX BEKTOPOB.
16. Meroabl TOYEUHBIX U UHTEPBAJIbHBIX OLIEHOK.
17. DneMeHThI TEOpUU IPOBEPKHU CTATUCTUYECKUX TUIIOTES.
18. DneMeHThl MHOTOMEPHOI'O CTATUCTUYECKOTO aHAIHN3a.
19. OcHOBHBIE NOHATHUS TEOPUN CTATUCTUUECKUX PEIICHUMN.
20. OcHOBBI TEOpUHU UH(DOPMAITIH.
21. DnemeHThl Teopur QYHKIUN U QYHKIIMOHAIBHOTO aHAK3a.
22. Metpuueckrie ¥ HOPMHUPOBAHHBIE IPOCTPAHCTBA.
23. Ilousarue mepsl 1 uHTerpaia Jlebera.
24. TIpoctpancTBa uHTerpupyemsix Gpynkiuii. [Ipocrpancrsa Cobosnesa.
25. Jluneitnpie  HempepwhiBHBIE  (yHKIHMOHANbI. Teopema Xana-banaxa. JluneiHbie
OIIepaTopBHl.
26. AHanu3 ¥ NpUMEHEHHUE DJIEMEHTOB T€OpPUM (QYHKIMHA M (YHKIMOHAIBHOIO aHalIHM3a B
MOJIEJTUPOBAHUH CHCTEM.
27. AuddepeHunanbHple ypaBHEHHS B YACTHBIX ITPOU3BOIHBIX.
28. YpaBHEHUS B YACTHBIX MPOU3BOIHBIX MAPA0OIMUECKOTO THIIA.
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29. YpaBHEHUS B YAaCTHBIX MPOU3BOJHBIX TMIIEPOOTINIECKOrO TUIIA.

30. YpaBHEeHUS B 4aCTHBIX IPOU3BOJHBIX JUIMIITUYECKOTO TUIIA.

31. ®u3uveckre MpOoLECcCH U SIBJICHUS, ONHUChIBaeMble MU (PepeHINaTbHBIMU YPABHEHUSIMHU
B YACTHBIX [TPOU3BOIHBIX.

32. [Ipumepsl npuMeHeHUs U GEpeHINATBHBIX YPAaBHEHUH B YACTHBIX IPOU3BOJIHBIX
napaboIMYEeCcKOro THIIA.

33. [Ipumepsl npuMeHeHUs auGEepeHINATBHBIX YPAaBHEHU B YACTHBIX MPOU3BOJIHBIX
runepooIn4ecKoro TUma.

34. Ilpumepsl npuMeHeHUsT TuGepeHINATbHBIX yYPAaBHEHU B YACTHBIX IPOHM3BOJHBIX
IJUIMIITHYECKOrO TUIIA.

35. MeToapl aHATUTUYECKOTO M YHCIEHHOTO pemeHuid TudQepeHIaIbHbIX YpaBHEHHH B
YaCTHBIX POU3BOAHBIX NapaboINYECKOro, TUIEPOOINYECKOTI0 U AIIUITHYECKOTO TUIIOB.

36. Bapuanuonssie npuHuunsl. [Tpunuun ["amunpToHa.

37. IlocTpoeHne MaTeMaTH4eCKUX MOJEIEH C TOMOLIbI0 BAPUALIMOHHBIX IIPUHIUIIOB.

38. Ilpumepsl 3a1a4 Ha IPUMEHEHUE BapUALIMOHHBIX TPUHIIUIIOB.

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

40. Pemienue 3a1a4 Ha IPMMEHEHHUE BapUallMOHHBIX IPUHLIUAIIOB U NpuHIMNIa ['ammibrona.

41. Mopnenu ®olixta 1 Makcsenia.

42. Mogenb Te4eHMsl BI3KOM KUIKOCTH. Mozeip BA3KOYIIPYToro Tela.

4.2. [IpumepHblii IepedeHb BOIIPOCOB K 3K3aMEHY

1. Ilonartme w™epbl u wuHTerpasa Jlebera. Merpuueckue U HOPMHUPOBAHHBIE
npoctpaHcTBa. EBKiMIOBEI pocTpancTBa. [Iponece oproronanuzanuu.

2. TIpoctpancTBo uHTErpupyemsix ¢pynkuuid. [Ipocrpanctsa Cobosesa.

3. Jluneiinble HenpephIBHBIE PYHKIMOHAIBL. Teopema XaHa-banaxa.

4. JIuHelHBIM oneparop B KOHEYHOM IPOCTPAHCTBE, €ro MaTpuua. Hopma nuHeHOrO
oneparopa. Auddepenimnanbabie 1 HHTErPATBHBIE ONEPATOPHI.

5. JluneliHble OOBIKHOBEHHBIE qU(PepeHINaIbHbIC YPABHEHHS U CUCTEMBI.

6. dynpaMmeHTanbHas cucreMa peuieHuil. Onpenenurens BpoHckoro.

7. VYcronuumBocts mo JlamynoBy. Teopema 00 ycTOMuMBOCTH 1O IEPBOMY
NPUOIKEHHUIO.

8. OKcTpeMasnbHBIE 3alayd B E€BKJIMJOBBIX IIPOCTPAHCTBaxX. Bwimykible 3amaun Ha
MUHUMYM.

9. Marematnueckoe NpOrpaMMHpPOBAaHHUE, JIMHEWHOE IPOrPaMMHUPOBAHUE, BBITYKIIOE
IporpaMMHUpOBaHKE. 3aJjaud HAa MUHUMAKC.

10. OcHOBBI BapualMOHHOI'O UCUUCIICHUSL.

11. 3amaun  ontumanbHOro  ympasineHuss. [lpuHmmn — makcumyma.  IIpuHIMD
JUHAMHYECKOI0 TPOrPaMMUPOBAHHS.

12. AkcmomaTtwika TEOpUHU BEpPOSTHOCTEH. BeposTHOCTh, yCIOBHAs BEpPOSTHOCTD.
HesaBucumocTs.

13. Ciy4aiiHble BEJIMYHHBI U BEKTOPBI. DJIIEMEHTHI KOPPEISILIMOHHON TEOPUH CITy4alHbIX
BEKTOpOB. LlenTpasibHas npeaeapHas TeopeMa.

14. DneMeHTBl TEOpUHU CIy4alHBIX MPOLECCOB. TOUEUHOE U MHTEPBAIBLHOE OICHUBAHUE
[IapaMeTPOB paclpeesieHns. DJIEMEHTHI TEOPUH ITPOBEPKU CTATUCTUUYECKUX TUIIOTES.

15. DymeMeHTBl MHOTOMEPHOTO CTATHCTHYECKOro aHayin3a. OCHOBHBIE MOHATUS TEOPUH
CTaTUCTUYECKUX PEILICHUMN.

16. OcHoBBI TEOpUU HH(DOPMALIUH.

17. O6mas mnpobrema mnpuHATUS pemeHus. DyHkuus norepb. baiiecoBckuit u
MUHUMAaKCHBIN TOAXO0AbI. MeTOI OCIe10BaTENBHOIO IPUHATHS PEILICHUS.

18. 3anmaum uccnenoBaHus onepanuii. DKCIepTH3bl U He(hopMalbHbIE TPOLIETYPHI.



19. UckyccrBeHHbIN HHTEIEKT. Pacno3HaBanue oOpa3os.

20. NaTepmomsius U annmpokcuMaIs (pyHKIIMOHAIBHBIX 3aBUCHMOCTEH.

21. Yucnennoe nuddepeHInpoBaHNE U HHTETPUPOBAHHE.

22. YucneHHbIE METO/IbI IIOMCKA IKCTPEMYMa.

23. BoluucnutenbHble METOABI TUHEHHOMN aJireOphl.

24. YwucieHHbIE METOIBI PEIICHUs CUCTEM U] epeHITMATBHBIX YPAaBHCHHM.

25. ChnaiiH-anpoKCUMalns, HHTEPIIOJIALUA.

26. IIpeobpazoBanus Oyprwe, Jlamiaca, Xaapa. UucineHHbIe METOBI BEHBIICT-aHAIINA3A.

27. IlpoeKuHOHHO-CEeTOYHbIE METO/Abl. BapualmoHHO-ceTouHble MeTonbl. Metox
KOHEYHBIX 3JIEMEHTOB.

28. [lpuHUMIBL, METOJIBI M JTalbl MPOBEICHUS BBIYUCIUTEIHHOTO HSKCIEPUMEHTA.
Mopenb, anroputMm, mnporpamma. OTIMYMTENBHBIE XAPAKTEPUCTUKUM M IPEUMYIIECTBA
BBIUHCIUTEIBLHOIO KCIIEPUMEHTA.

29. CpaBHeHUE pE3yJbTATOB BBIYUCIUTEIBHBIX JKCIIEPUMEHTOB C pPE3yJbTaTaMHu
HATYPHBIX KCIIEPUMEHTOB.

30. CpaBHeHHME PE3YJbTATOB BBIUUCIUTEIBHBIX 3KCIEPUMEHTOB C pe3yibTaTaMu C
pe3yJibTaTaMH aHaJIN3a MaTEMaTUYECKUX MOJEIIEH.

31. IIpexncraBienue o A3bIKax MPOrPAMMUPOBAHUS BICOKOTO YPOBHS.

32. IlakeTsl NPUKIAHBIX IPOTPaAMM.

33. IIpobreMHO-OpUEHTUPOBAHHBIE KOJbI U BEIYUCIUTEIbHBIC IKCIIEPUMEHTHI.

34. DneMeHTapHbIe MATEMaTHYECKHUE MOJICIIA B MEXaHUKE.

35. DneMeHTapHble MATEMAaTUYECKUE MOJIENN B THAPOJMHAMUKE.

36. DneMeHTapHbIE MATEMATUYECKUE MOJIENIN B AIEKTPOJAUHAMUKE.

37. YHuBepcaabHOCTh MaTeMaTUYECKUX MOJIEJIEH. Meroabl MIOCTPOEHUS
MaTeMaTHYECKUX MOJIeNIell Ha OCHOBE (PyHIaMEHTaIbHBIX 3aKOHOB IPUPO/IBI.

38. BapuanuoHHbIE NPUHIMIIBI TOCTPOEHUS MATEMATUYECKUX MOJEIIEH.

39. Meroasl HCCIEOOBaHUS MAaTEMAaTHUYECKUX MOJEIeH. YCTOHYMBOCTE MOJEIEH.
[IpoBepka aieKBaTHOCTH MaTEMATUUECKUX MOJIEIEH.

40. KayecTBeHHbIE U aHATUTUYECKHUE METO/IbI UCCIIEOBAHUS MATEMAaTHYECKIX MOJIETICH.

41. ANrOpuTMBI U METOJbl KOMIBIOTEPHOTO MOJIEITMPOBAHMS HA OCHOBE PE3YJIHTATOB
HATYPHBIX KCIIEPUMEHTOB.

42. ANTOpUTMBI W METOJbl HMMMTAIIMOHHOIO MOJIEIMPOBaHUs Ha OCHOBE aHalu3a
MaTeMaTUYECKUX MOJEIIECH.

43. DddexTuBHBIE BBIYHCIUTENBHBIE METOAbl M aNTOPUTMBI C TPUMEHEHHEM
COBPEMEHHBIX KOMITHIOTEPHBIX TEXHOJIOTHUH.

44. Peanuzanus 3¢ (HEKTUBHBIX YUCIEHHBIX METOJOB U alTOPUTMOB B BUJEC KOMIUIEKCOB
pO0JIEMHO-OPUEHTHPOBAHHBIX MTPOrPAMM I TPOBEAEHUS BBIYUCIUTEIBHOIO SKCIIEPUMEHTA.

45. MareMaTtuyeckre MOJEIN B CTATUCTUYECKON MEXaHUKE.

46. MarteMaTHuecKrle MOJEIIH B DKOHOMHKE.

47. MatemaTu4eckue MOJEIH B OMOJIOTHH.

48. Metoasl MaTEeMaTHMYECKOIO MOJEIMPOBAHUS  M3MEPHUTENbHO-BBIYUCIUTEIbHBIX
CHUCTEM.

49. 3amauu peayKIuu K uaearbHOMYy npubopy. CHHTE3 BBIXOJHOTO CHTHAJA UACATBHOTO
npubopa. [IpoBepka aieKBaTHOCTH MOJIENIA U3MEPEHHS U aJIeKBATHOCTH PE3yIbTAaTOB PEAYKIIUU.

50. Mogenu auHamuueckux cucreM. OcoOble Touku. budypkanuu. JnHamudeckuit
Xa0c. DProAUYHOCTb U NIEPEMEIINBAHUE.

51. IlonsTHe 0 camoopranu3anuu. J[uccunaTuBHbBIE CTPYKTYPHI.

52. Pexumsbl ¢ 060CTpeHUEM.

53. IlocTaHOBKa M MPOBEJECHUE HATYPHBIX HKCIIEPUMEHTOB, CTATUCTUYECKNN aHAIU3 UX
pEe3ynbTaTOB, B TOM YHUCJIE C IPUMEHEHHEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTUH.

54. MaremaTudeckas T€OpHs TUIAHUPOBAHUS dKCIIEPUMEHTA: (POPMYIHPOBKA TPOOIIEMBI,
KIaccudukanus MeTo10B. [1acCUBHBIN U aKTUBHBIN KCTIEPUMEHT.



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

5. YueOHo-MeToanueckoe U UHGPOpPMANMOHHOE oOOecneyeHUe JTUCHUIIMHBI

(MmonxyJs).

5.1. Pexomendyemas oCHOBHAS Tumepamypa.

Ha3zBanmue

3amm3usk, B.E. BBenenue B Maremarnueckoe MOeIMpOBaHue: yaeOHOe mocoOue st
By30B/ B.E. 3anmu3nsk, O. A. 3omoroB. — Mocksa: U3znarensctBo FOpaiit, 2022, —

133 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-12249-7. — TeKcT: 21€KTPOHHBIN
/I O6pazoBarenbHas matdpopma FOpaiit [caiiT]. — URL:

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

Bopnosckuii, I'.A. ®u3ndeckne OCHOBBI MaTEMAaTUYECKOTO MOACTHPOBAHNUS: yUeOHUK U
npakTukyMm Juist By3oB / I'.A. bopnosckuii, A.C. Konnparses, A. Hoyaepu. — 2-e u3f.,
uctp. u gon. — Mocksa: U3natensctBo IOpaiit, 2022. — 319 c. — (Briciee
obpazoBanue). — ISBN 978-5-534-05365-4. — TekcT : 2IeKTpOHHBIH //
Oo6pazoBarenbHas miardgopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/491147

5.2. PexomeHnoyemas 0OnonHumenbHas 1umepamypa.

Ha3zBanmue

baxsanos, H.C. UucnenHble METOBI B 33/1a4ax M yNpakKHEHUX [DJIeKTpOHHBIN pecypc]:
yue6. nocobue / H.C. baxsanos, A.B. Jlanun, E.B. UnkoHKOB. — DJIEKTpPOH. JaH. —
Mocksa: U3znarensctBo "JlaGopatopus 3nHanmii", 2015. — 243 c. — Pexxum nocryma:
https://e.lanbook.com/book/70743. — 3ar. c sxpana.

I'pebennukoBa, M.B. Mertoasl maremarnyeckod OOpabOTKH HSKCHEPUMEHTAIbHbBIX
JTAHHBIX: Y4eOHO-METOIUYECKOE TTOCOOMe [ DIEKTPOHHBIN pecypc| — DJIEKTpoH. AaH. —
ExarepunOypr: YpdYy, 2015. — 124 C. —  Pexum  nocryna:
https://e.lanbook.com/book/98332. — 3aru. c sxpana.

I'opronoB, A.®. Meronasl Matemaruyeckoi (puU3MKM B mpuMepax M 3anadax. B 2 1. T.1
[DnexTpoHHBIN pecypc]: yued. mocodue — INeKTpoH. naH. — MockBa: DuzmaTiuT,
2015. — 872 c¢. — Pexum pnoctyna: https://e.lanbook.com/book/71999. — 3arn. ¢
JKpaHa.

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

Hayros, P.3. Ilporpammuas peanu3anus MeTola KOHEYHBIX 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 TeOpHsl CHUCTEM yIPABICHHS, OCHOBAHHAs Ha
CHEKTpaJbHBIX MeTonax. B  aByx Tomax. Tom 2. Marpu4HO-BBIUNCIUTEIbHBIE
TEXHOJIOTHH Ha 0a3e MHTETPATbHBIX YpaBHEHUN [DJIEKTPOHHBINA pecypc|: MoHOoTpadus /
H.J. Erynos. — DOnektpon. naH. — Mocksa: MI'TY um. H.D. baymana, 2014. — 464 c.
— Pexxum noctyma: https://e.lanbook.com/book/106542. — 3aru. ¢ skpaHa.

Kapaces, B.A. Teopus BeposiTHOCTEN M MaTeMaTU4eCKasl CTATUCTHKA: MaTeMaTU4decKas
CTAaTUCTUKA: TPAKTUKYM [DJIEKTpOHHBIN pecypc]: yueb. mocodbue / B.A. Kapaces, I'.JI.
JIéBmmna. — OnektpoH. gaH. — Mocka: MUCHUC, 2016. — 120 c. — Pexum



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

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

Jlecun, B.B. OcHOBBI METOZI0B ONTUMH3AIMHU [ DIEKTPOHHBINA pecypc]: yued. mocodue /
B.B. Jlecun, FO.II. Jlucosen. — DnekrpoH. nan. — Cankrt-IletepOypr: Jlans, 2016. —
344 ¢. — Pexxum nocrtyma: https://e.lanbook.com/book/86017. — 3ari. ¢ skpaHa.

AHnanu3 MareMarnueckux mojueneit bazens I [DnekTponnsiit pecype] / @.T. Aneckepos
[1 op.]. — Dnexrpon. gan. — Mocksa: ®uzmatiut, 2013. — 296 ¢. — Pexum nocryna:
https://e.lanbook.com/book/91176. — 3ari. ¢ sxpana.

10.

Brrorun, B.B. Maremaruyeckie OCHOBBI MAaIIMHHOTO OOYUYEHHsI M IPOTHO3HPOBAHUS
[DnekTpoHHbIi pecypc] : yueb. mocodue — DnekTpoH. naH. — Mocksa: MIITHMO,
2013. — 304 c. — Pexum moctyma: https://e.lanbook.com/book/56397. — 3arm. ¢
JKpaHa.

11.

Koxonen T., Camoopranmu3yromuecs: KapTol [DIEKTPOHHBINA pecypc]: yued. mocobue —
OnektpoH. n1aH. — Mocksa: UznarensctBo "Jlabopatopus 3nanwmit", 2017. — 660 c¢. —
Pexxum noctyna: https://e.lanbook.com/book/94143. — 3aru. ¢ 3xpaHa.

12.

Mapronuc, H.}O. HwmutanmonHoe MojenupoBaHue [DIEKTPOHHBIM pecypc]: yueO.
nocobue — DnektpoH. maH. — Tomck: TI'Y, 2015. — 130 ¢. — Pexum nocryma:
https://e.lanbook.com/book/71552. — 3arux. ¢ skpana.

13.

Memnac, B.b. [InanupoBanue u aHaiu3 A PETPECCHOHHBIX MoJenei: yuel. mocobue
[DnexkTpoHHbIil pecypc]: yueb. mocobue / B.b. Menac, [1.B. [llnuneB. — DneKTpoH. AaH.
—  Cankr-Ilerepoypr: CIIOI'Y, 2014. — 96 <c¢. — Pexum gocryna:
https://e.lanbook.com/book/94675. — 3aru. ¢ skpana.

14.

[TeiteeB, HO.II. BepoATHOCTb, BO3MOXKHOCTh M CYOBEKTHBHOE MOJCIUPOBAHHUE B
HAy4YHBIX HCCIICOBAaHMIX. MaTeMaTHUECKUE W IMITMPUICCKUE OCHOBBI, MPHIIOKCHUS
[Dnextponnsbiii pecype] / FO.IL. IIbitheB. — DnexTpoH. gaH. — MockBa: Ou3MaTIuT,
2017. — 256 c. — Pexum nmocryna: https://e.lanbook.com/book/104992. — 3arm. ¢
JKpaHa.

15.

[Terbko, B.M. Mertonsl wuneHTUPUKAUA HETUHEHHBIX JTUHAMHUYECKHX OOBEKTOB
[OnexkTpoHHbIN pecypc] — OneKTpoH. AaH. — Munck: , 2016. — 139 c¢. — Pexum
nocryma: https://e.lanbook.com/book/90455. — 3aru. ¢ skpana.

16.

CrenanoB, A.A. OT MareMaTUK1 K 0000IIEHHOMY MPOrPaMMHPOBAHUIO [DJIEKTPOHHBIN
pecype] / A.A. Crenanos, [1.0. Poy3. — Onektpon. gan. — Mocksa: JIMK Ilpecc,
2016. — 264 c. — Pexum noctyna: https://e.lanbook.com/book/97345. — 3arn. ¢
9KpaHa.

17.

Anamenko, M.B. OCHOBBI KJIaCCHUECKOW KPMIITOJOTMM: CEKpPEeThl IMHU(POB U KOIOB
[DnexkTpoHHbIl 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 "JlaGoparopus 3nanuit", 2015.
— 362 ¢. — Pexxum noctyma: https://e.lanbook.com/book/70761. — 3armn. ¢ skpaHa.

5.3. Ilpoepammnoe obecneuyenue, npogeccuonaivivle 6a3vl OAHHLIX U UHDOPMAYUOHHbIE
CNpasounble CUCmeMmbl, UHMEPHEeM-PeCypChl.

Ne IlepeyeHb nporpaMMHOro odecrnevdeHus, NPodecCHOHATbHBIX 023 JTAHHBIX U
HHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HHTEPHET-PECYPCOB
[TepedyeHp mporpaMMHOTO 00ECTICUSHHSI
1. | ITaket odpucubix nporpamm Microsoft Office
2.| OnepanuonHas cuctema Windows
ITepeuens ObC
1.| Hayunas OuGnmorexka Yysl'Y [DnekrponHwiii pecypc]. — Pexum gocryna:
http://library.chuvsu.ru
2.| DnextporHo-OmOmoreyHass cucrema IPRBooks [Onexktponnsiii pecypc]. — Pexum




noctyna: http://www.iprbookshop.ru

3.| O6pazoBarenpHas miargopma «HOpailT»: st By30B U CCy30B [ DIEKTPOHHEIN pecypc]. —
Pexxum nmoctyna: https://www.urait.ru

WNHTepHeT-pecypcesl

1.| EnnHoe okHO K 00pazoBaTebHBIM pecypcaM [DIeKTpoHHBIN pecypc]. — Pexxum pocryna:
http://window.edu.ru

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

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

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

5.| Hayunas osnextpoHHass OubOnuoreka «Elibrary» [Dnextponssiii pecypc]. — Pexum
noctyna: www.elibrary.ru

6. | bubnmuorpaduueckas u peeparuBHas 6a3za JaHHBIX «Scopus» [DIeKTpoHHBIH pecypc]. —
PeskiM JIOCTyIIa: WWw.Scopus.com

7. | Iouckoas tiardpopma «Web of Science» [DnekTpoHHbIN pecypc]. — Pexxum nmocryna:
https://webofknowledge.com

6. MaTepuajbHO-TEXHHYECKOe oOecrnedeHne TUCHUILIUHBI (MO1YJIA).

VYyeOHble ayAUTOPUM [UId JIEKLMOHHBIX M HPAKTUYECKUX 3aHATUH MO AUCHUILIMHE
OCHAILICHBI MYJIbTUMEANMHBIM IIPOEKTOPOM M HACTEHHBIM YKPAaHOM.

VYyeOHble ayAUTOPUM [UIS CAMOCTOSTENIBHBIX 3aHATUH IO JUCLUILIMHE OCHAIIEHBI
KOMITBIOTEPHOW TEXHHMKOM € BO3MOXKHOCTBIO IOAKJIIOYEHHUs K ceTH MHTEpHET M JOCTYIOM K
ANIEKTPOHHOM  MH(pOopMaloHHO-00pazoBaTenbHOl  cpene  PI'BOY BO  «UyBamckuit
rocyJapCcTBEHHbIN yHUBepcuTeT nMenn M.H. YipaaoBay.

7. CpeacTBa ajantanuy NpenoJaBaHus JUCHUIIMHBI (MOIYJIfA) K MOTPEOHOCTAM
JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU.

B cnydsae HeoOXoauMocTH, OOy4amOIMMCS M3 YHCIAa JHMII C OTPaHUYEHHBIMU
BO3MOXHOCTSIMHM 3JI0pOBbsl (IO 3asIBJICHUIO OOYyYaroIIErocsi) MOryT IpeJIaraTtbCsi OJHU U3
CIIEAYIOIIMX BapUaHTOB BOCHPHUATHA HHGPOpPMAMM C Y4eTOM MX HWHJIMBUAYAJIbHBIX
NcUX0(U3NUECKUX OCOOEHHOCTEH, B TOM YHMCJE C MPUMEHEHHEM 3JIEKTPOHHOTO OOY4YeHUS U
JUCTAaHIIMOHHBIX TEXHOJIOTUI:

—/JIs1 JIUI] C HAapYILIEHUSIMHU 3pEHUs: B TIeYaTHOU opMme yBelndeHHbIM HpudTom; B popme
AIIEKTPOHHOTO JIOKyMeHTa; B ¢Gopme ayauodaiina (mepeBoa y4eOHBIX MaTepualioB B
aynuodopmar); B medyatHoW ¢opme Ha s3bike bpaiins; MHIMBUAYyaJdbHBbIE KOHCYJIBTAIUH C
npUBIIeYEHHEM TU(DIOCYpI0TIEpPEBOIUNKA; NHINBUAYAIbHbBIE 3aJaHHsI U KOHCYJIbTAI[HH.

—JUJTs1 JTUL] ¢ HApYLIEHUSIMU CITyXa: B IeYaTHOH Gopme; B (hopMe 3IEKTPOHHOTO TOKYMEHTA;
BUJEOMaTepuaigbl € CYOTHTpaMHy; WHAMBHUIYyalbHbIE KOHCYJIbTAlMM C TPUBJICYCHHEM
CypAOINEPEeBOIUHNKA; MHAWBHIyalIbHbIE 3a/1aHUsI U KOHCYJIbTALIUU.

—IUIsl ML C HapyIIEHUSIMH OIOPHO-IBUTaTEeNLHOIO ammapaTta: B IMe4aTHOW Qopme; B
dopme DIEKTPOHHOTO JOKyMeHTa; B (opMme ayauodaiina; MHIMBUAyalbHBIE 3alaHus U
KOHCYJIbTAIIUH.

8. Mertoauyeckue pexoMeHIanuu o0yuaromumcest 1o BBIIIOJIHEHUIO
CAMOCTOSITEJILHOM padoThI.



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

CamocrosTenbHas paboTa ompenaensercss crnenupUKol AMCIUIUIMHBL U METOAMKON ee
IpEenoiaBaHusl, BpEMEHEM, IPETyCMOTPEHHBIM YUEOHBIM IUIAHOM, & TAK)Ke CTYNEHbIO 00y4YeHHH,
Ha KOTOPOM U3y4aeTcs AUCLUIUIMHA.

J1g  caMOCTOATENPHOM TOArOTOBKM MOXKHO PEKOMEHIOBaTh CIEAYIOIIHE HCTOYHHKH:
KOHCIIEKTBI JICKIMI W/HIM TPAaKTUYECKUX M JIAOOPAaTOPHBIX 3aHATUH, Y4eOHYIO JTUTEpaTypy
COOTBETCTBYIOLIETO MPOpUIISL.

[IpenoaBatens B Havaje YTeHHUs Kypca HHPOpMUPYET oOydaromuxcs o GpopMax, BUAax U
COJCPKAHUU  CAMOCTOSITENIbHOW paboOThl, pa3zbsCHIET TpeOOBaHUs, MpEeIbsBIsAEMbIE K
pe3yJibTaTaM CaMOCTOATENbHON paboThl, a Takxke (OpPMBI W METOJIbI KOHTPOJS U KPUTEPUU
OLICHKH.

Memoouueckue pexomenoayuu no no02omoeke K 3a4emy

[TonroroBka K 3aueTy HAYMHAETCS C NEPBOrO 3aHATHA 10 JUCLUIUIMHE, HA KOTOPOM
oOyyaromuecss MOJIYy4YaroT IMPEJBApPUTEIbHBIA IIEPEYEHb BOIPOCOB K 3a4€Ty M CIMCOK
PEKOMEHIYEMOM JIUTEPATYPBI, UX CTABAT B U3BECTHOCTb OTHOCUTEIBHO KPUTEPUEB BHICTABICHUS
3auéTta U creuu@uKe TeKylel U NpoMexyToyHoi arrectanuu. C caMoro Havaja eJlaTelbHO
IUIAHOMEPHO OCBauBaThb MaTEpHall, PYKOBOJACTBYSCH IIEPEYHEM BOIIPOCOB K 3a4€Ty M CIUCKOM
PEKOMEH/lyeMOW JIUTEpaTypbl, a Takke MyTEM CaMOCTOSITEIbHOTO KOHCHEKTUPOBAHUS
MaTepHaJIOB 3aHATUI U PE3yJIbTATOB CAMOCTOSATENIBHOTO N3YUEHHs YU€OHbBIX BOIIPOCOB.

TeMmbl, BEIHECEHHBIE HAa CAMOCTOSITENIFHOE M3yYeHHEe, HEOOXOMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE€ KpAaTKO M3JIaraeTcsi OCHOBHAs CYIIHOCTh Y4eOHOro MaTepuana, IpUBOAATCS
HEoO0XoMMBbIe 000CHOBaHUS, TAOJIMYHBIE NTAaHHBIC, CXEMBI, 3CKHU3bI, Ipaduku u T.M. KoHCHEeKT
1es1ecoo0pa3sHo COCTaBIATh LEIMKOM Ha TeMy. [Ipm 3ToM MMeeTcsi BO3MOXKHOCTb BCerna
JIOTIOJIHSTh COCTABJICHHBIM KOHCIIEKT MaTepuajlaMM W3 JKypHAJIOB, AAaHHbIX W3 MHTepHeTa u
JIpyruX MCTOYHUKOB. TakuM o00pa3oM, KOHCHEKT CTAaHOBUTCS COOPHHUKOM HEOOXOJUMBIX
MaTepuasoB, KyAa acHUpaHT BHOCUT BCE HOBOE, YTO OH M3yuWi, y3Hal. Takue KOHCIEKTbI
IPEJCTaBIISIOT, OOJIBIIYIO LIEHHOCTh NPH MOATOTOBKE K 3aHATHUSM.

OCHOBHBIE 3TaIlbl CAMOCTOSITEILHOTO U3y4EeHHs Y4eOHBIX BOIIPOCOB:

1. IlepBuuyHOe O3HaKOMJIEHHE C MaTepHalOM M3y4aeMOHl TeMbl MO TEKCTy YyueOHMKa,
KapTam, JOTIOJIHUTEIbHON JIUTEepaType.

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

3. Ilog0op k JaHHOMY TEKCTY OIOPHBIX CUTHAJIOB B BUJIE€ OT/EIBHBIX CJIOB, ONPEIeNEHHBIX
3HAaKOB, I'Pa(pUKOB, PUCYHKOB.

4. TlpogyMmbIBaHHE CXEMAaTHYECKOTO CIOCO0a KOAMPOBAHUS 3HAHWM, HCIIONb30BaHUE
pa3IMyYHOro WpUQTa U T.1.

5. CocraBiieHHE ONIOPHOTO KOHCIEKTA.

Memoouueckue pekomenoayuu no n0O20MOBKe K IK3AMEHY

DK3aMeH TMpecienyeT Ledb OLEHUTh paboTy oOyuaromierocss 3a ONpeAeNeHHbI Kypc:
MOJIyYE€HHBIE TEOPETHUECKHE 3HAHUS, MX MPOYHOCThb, Pa3BUTHE JIOTMUECKOIO M TBOPUYECKOIO
MBILIEHHs, TPUOOpPETeHHE HABBIKOB CAMOCTOSTEIBHON pabOThl, YMEHHs aHAJIU3UpOBaTh M
CHUHTE3UPOBATh MOJy4YE€HHbIE 3HAHUS U IPUMEHATh Ha MPAKTHUKE PEIIeHNEe MPAKTUYECKUX 3a/1a4.

®opMyIIHpOBKa BOIMPOCOB COBMAAAET ¢ (POPMYIMPOBKON MEPEUHS BOIPOCOB, JOBEACHHOTO
JI0 CBEJEHMs OO0ydaroluxcs 3a OJUH Mecdll 10 3K3aMEHallMOHHOW ceccuu. B mpormecce
NOArOTOBKM K DJK3aMEHY OpraHHM30BaHAa IIpeIdK3aMEHALMOHHAs KOHCYJIbTalUs Uil BCEX
yueOHbIX Tpynn. Pe3ynpTaT »5K3aMeHa BBIPaXKaeTCsl OLIGHKOHM «OTJIMYHO», «XOPOIIOY,
«YZAOBIIETBOPUTEIBHOY.

C nenbro YTOYHEHHs OLIEHKM 53K3aMEHAaTOp MOXET 3aJaTh He Oosiee OIHOro-IBYX
JIOTIOJTHUTEIBHBIX BONPOCOB, HE BBIXOAALIMX 3a paMKH TpeOoBaHMU paboyeil mporpammbl
JUCHUIUIMHBL. [lol TONMOTHUTENBHBIM BOIMPOCOM MOJpa3yMeBaeTcsl BONMPOC, HE CBS3aHHBIN C
TEMaTUKOH BOIPOCOB OmieTa. JlOMOTHUTENBHBIM BOMPOC, TAKKE KAaK M OCHOBHBIE BOIPOCHI
Ounera, TpeOyeT pasBepHyTroro oreera. Kpome TOro, mnpemnojgaBaTellb MOXET 3a1aTh P



YTOYHSIONINX W HABOJSIINX BOIMPOCOB, CBS3aHHBIX C TEMATHKON OCHOBHBIX BOIIPOCOB OWIIETA.
Uwuciio yTOYHSIOMUX U HABOISIIINX BOITPOCOB HE OTPaHUUYECHO.



