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1 I_[e.]m 1 3aJa4Y1 UBYUYCHUSA TUCIHUIIJIMHBI



1.1 Heab (ucuMmiInHbI

@opMHUpPOBaHUE CUCTEMBI ITIOHATUH, 3HAHUN U YMEHUH, a TAK)KE COJIEHCTBUE CTAHOBIICHUIO
KOMIIETEHTHOCTEH MarucTpoB B 00JIACTH psijia HAlIPaBJICHUI pa3BUTHSI COBPEMEHHOM MaTeMaTHKU
Y KOMITBIOTEPHBIX HAYK, CBSI3aHHBIX C aKTyaJbHBIMH OOJACTSIMHU MIPHUIIOKEHUH B (PHU3HKE, TEXHUKE,
SKOHOMUYECKUX U COLHUAIbHBIX HAYKAX, HAHOTEXHOJIOTUAX. JIMCUUIUIMHA OPUEHTUPOBAaHA Ha BbI-
pabOTKy KOMIIETCHIINI — IMHAMUYECKOTO Ha0opa 3HAHWUN, YMEHUW, HABBIKOB, MOJICIICH ITOBEICHUS
Y JIMYHOCTHBIX KaU€CTB, KOTOPHIC MO3BOJIAT BHIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PHIHKE
TpyAa U YCHENIHO Mpo(eCcCUOHATBLHO PEAI30BbIBATHCA.

1.2 3agaum QM CUUTIITHHBI

JlaTe npencraBieHre 0 COBPEMEHHOM COCTOSIHUHU, U3JI0KUTh OCHOBHBIE METO/IbI M HAIIPaB-
JICHHSI UCCIEAOBaHUsI, HAYyYUTh PEIIaTh NPAKTUYECKHM BAXKHBIE 3aJ1a4l M PA3BUTh YCTOWYMBBIN
HAaBBIK pa0OThI CO CICAYIONIMMH 3a/IadaMu JIJIsl JaJIbHEeUIel mpodeccnoHaIbHON e TeIIbHOCTH
(kKaK Hay4HOM, TaK U MEAArOTHYECKON):

— OCHOBHBIC HAITpaBJICHUA B 00J1aCTH OCHOBAHMI MAaTr€MaTUuKH,

— MAaTeéMaThu4cCKOC MOACITUPOBAHUEC U HeﬁPOHH@OpMaTHKa KaK COBPEMECHHBIC MCTO/IbI IMMOJIy4C-
HHUA HAYYHBIX 3HaHHfI;

— COBpPCMCHHBIC anre6pa H TreOMCTpH B MATCMATUICCKOM MOJCIIMPOBAHNH,

— TC€OpHUs aBTOBOJIHOBBIX IMPOLECCOB B MYJ'H)TI/ICT36I/IJ'H)HBIX CHCTEMAaX M MaTeMaTHYeCKUH arra-
paTr CUHEPI€TUYCCKOro moaxoaa, COJIMTOHEI;

— Teopusl ycToiuMBOCTH, 00001IeHHEe MpsiMoro merona JlsmyHoBa Ha pacnpenenéHHbIE CH-
CTEMBI;

— MareMaTH4ecKas TeOpHs KaTacTpod, BKIIOYAOLIas Pe3yIbTaTbl TEOPUU O0COOEHHOCTEH Iajl-
KHUX 0TOOpakeHU! YUTHHU U Teopun Oudypkanuii tuHamudeckux cucreM [lyankape- AHAPOHOBa,

- caMoc6op1<a " caMOOpraHuvsanus B HAHOCUCTEMAX;

— CJIOJKHBIE U MapaJuiesbHbIe BHIYMCICHUSI.

Peanu3zanusi KOMIETEHTHOCTHOTO MOJX0Ja JOJDKHA MpelycMaTpUBaTh HCIOJIb30BAHUE B
y4eOHOM TMpoliecce TOMUMO TPATUIIMOHHBIX (DOPM MPOBENCHUS 3aHATUN TaK)Ke aKTUBHBIE U HH-
TepakTUBHBIE (POPMBI. 3a/1aua JIEKIIMOHHBIX KypCOB — HE MH(OPMaIlMOHHO-OLIEHOYHAs, a KOHILIETI-
TyaJbHO-OpHeHTHpYIoIIast. OCHOBHBIE JIEKIIMOHHBIE KYPCHI HE CTOJIBKO MPU3BaHbI COOOIIUTH CTY-
JCHTY «OT U JI0» HEOOXOAUMBIH MHUHUMYM MPEICTABISIONMINXCS «IPABHIBHBIMIY (OOIIepUHS-
TBIMH C MO3ULHNA OQUIINATLHON OTEUECTBEHHON HAayKH) CBelIeHUH, 0e3 KOTOPBIX BBIITYCKHUK HE
MOJKET CYUTAThCA CHEIMAIMCTOM B IaHHOM 001aCcTH 3HaHUH, CKOJILKO UMEIOT PYHKIUIO 0030pa U
aHaJIM3a MUPOKOTO CHEKTpa MHEHHUI U IIKOJI, MPEACTaBICHHBIX B JaHHOU obnactu Hayku. [Ipu
3ToM GYHKIUS epeaady MUHUMYMa HH(OPMallUU YK€ He BO3JIOJKEHA MPEXKJIe BCETO Ha JIEKTOPa,
TaK KaK M3/1aHO JIOCTAaTOYHOE KOJMYECTBO KaK KJIACCUYECKUX, TaK U IKCIEPUMEHTaIbHO-aBTOP-
CKUX Yy4eOHHKOB U Y4eOHBIX OocoOuii. BaxxHeilieit ienpio npernoaaBaresisi CTAaHOBUTCS CUCTEMa-
TU3anus OOJBIIOTO Pa3HOPOJHOTO MaTepuana U OOydeHHUE MArucTpaHTa yMEHHUIO OPUEHTHPO-
BaThCs B 3TOM MaTepuase.

1.3 MecTo qucuunJMHbI (MOaYJs1) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna «OCHOBHbBIE HANPABIEHUS Pa3BUTUA COBPEMEHHOW MaTE€MaTUKUA U KOMIIbIO-
TEPHBIX HAYK» OTHOCUTCA K 00s3aTeIbHON YacTH AUCLUHUILINH yueOHOTO IJIaHa.

Jucuunnuna 6a3upyeTcsl Ha 3HaHUSX, TIOTYYEHHBIX IO CTaHAaPTy BBICIIETO 00pa30BaHMUs,
U SIBJISIETCS] OCHOBOM Ul PEIIEHUS UCCIIEN0BATENBCKUX 3a1a4. /I yCIIeHOTO 0CBOEHUS TUCLU-
IUTMHBI MarucTpaHT J0JKEH BIaJETh 0053aTeIbHBIM MUHUMYMOM COJIEpKaHUsI OCHOBHBIX 00pa-
30BaTeNIbHBIX IPOrpaMM MO MaTeMaTuke U nHopMaTHKe s OakaIaBpoB.

1.4 Ilepedyenb NJIAHMPYEMBIX Pe3y/bTATOB 00y4YeHHs IO JMCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBIX € INIAHMPYEMBIMH pPe3y/IbTaTaMi OCBOCHHS 00pa30BaTeJbHOM MPOIrPaMMbl

N3yuenne naHHON yuyeOHOM AUCIUIIMHBI HAlpaBJIeHO Ha popMUpOBaHHE y 00YyYaIOIIUXCS
oOmIeKynbTypHBIX/TpodheccuoHanbHbIx kKoMmereHmii (OK/TIK)



No Wupexc | Conepkanue komme- | B pesynbrare nusydeHus: yaeOHOH AUCIUIUIMHBI 00y4a-
. | KoMIe- TeHUuH (Uiau e€ ya- FOLLIMECS JTOJKHBI
" | TeHIMU CTH) 3HATh YMeThb BJIa/1€Th
OIIK-1 | CmocoGeH HaXoAWTh, | COBPEMEHHBIE Me- | IPUMEHITh Me- | HABBIKAMH
(dbopMynupoBaTh U pe- | TOABl TOJIYYEHUS | TOABI ~ TEOPUH | aBTOMOJIEIEHO
1IaTh aKTyaJbHbIE M | HAyYHBIX 3HAHWUN: | yCTOWYMBOCTH ro  peueHus
3HaYMMBIE TPOOJEMBI | MATEMATHYECKOE | «B MaJOM» U «B | ypaBHEHHI
OPUKIAJHON U KOMIIb- | MOAEIUPOBAaHUE U | OOJIBIIOM» (Me- | MaTeMaTHYecK
IOTEpHOM MaTeMaTUKU | HeHpoMareMa- tonpl JlsmyHoBa | o QU3MKK U
TUKa; TIPOIIECCHl | U UX INPUMEHE- | aBTOBOJHOBBIX
caMocOopKa u ca- | HHE) MIPOIIECCCOB;
MOOpraHu3alus B IPUMEHEHUSI
HaHOCHUCTEMAaxX COBpPEMEHHOMN
anreopbI u
reoMeTpuu B
MaTeMaTU4YecK
oM
MOJIETMPOBAHU
178
[K-2 Criocob6HOCTh TPOBO- | MpobOIemMbl 000C- | BUAETh pellae- | HeoOXOAUMOn
JUTh Hay4yHbIE MCCJIe- | HOBaHUS MaTeMa- | Myl 3ajady | | Jis  paboTato-
JIOBaHMs, HAa OCHOBE | THKM M €€ COBpe- | pa3lesl MareMa- | IIero marema-
CYIIECTBYIOIIUX METO- | MEHHBI! CTaTyC TUKH, K KOTOpOHl | THKa Marema-
JIOB B KOHKPETHOH 00- OHa OTHOCHTCS, | THUCCKOU
JacTH npodeccuo- OLICHUBAaTh  MX | KYJIbTYpOii,
HaJILHOM  JEeATENILHO- MECTO B COBpE- | MO3BOJIAIOIIEH
CTH MEHHOM Marema- | aleKBaTHO
THKE OLICHUBATh
HacTosee MU
KBUTH(PHUITUPO-

BaHHO OILICHU-
BaTb BO3MOX-
HBIC TIICPCIICK-
THUBBI

2. CTpyKTypa U coepKaHue TUCUUNINHBI
2.1 Pacnpenesienue Tpy10€éMKOCTH JUCHHILJIMHBI 10 BUIaM padoT
OO6mas Tpyno€MKOCTh AUCHUIUIMHBI COCTaBIsAeT 7 3a4.ell. (252 vaca), ux pacnpeeneHue
110 BUJIaM pabOT MPECTaBICHO B TAOIHUIIC.

Bun yue6noii paboThl

Bcero
4acoB

CemecTpsl
(dachn)

KonrakTHasi pabora, B TOM 4YHCJI€:

AyIMTOpHBIE 3aHATHA (BCEro):

3aHsaTHs JICKIIMOHHOI'O THUIIAa

JlaGopaTopHble 3aHATHS

3ansaTus CCMHUHApPCKOI'0 TUIla (CeMI/IHapLI, IMpaKTU4C-

CKHE 3aHATHSA)

MNnas koHTakTHasA padora:

Konrpons camoctositensHoit pabotsl (KCP)




IIpomexyrounas arrecranus (MIKP) 0

CamocrosaTeIbHasA paﬁoTa, B TOM 4YHuCJIC:

Kypcosas pabora

ITpopaboTka yueOHOro (TEOPEeTUYECKOTO) MaTepraa

Brmonnenune HHAUBUYAJIbHBIX 3aI[aHI/II71 (HO[[FOTOBKa
COOOIICHNH, TPe3eHTANN)

Pedepar

[ToaroroBka K TEKymeMy KOHTPOJIIO

KonTpois:

[ToaroroBka Kk sK3aMeHy

OO0mas Tpy10eMKoCTh yac.
B TOM 4YHCJIe KOHTaKTHAasI
pabora
3a4. e/

2.2 CTpyKTypa IMCHHUILIUHBI:
Pacrnipenenenne BuoB yueOHOM pabOThI U UX TPYLOEMKOCTH IO pazjesiaM JUCIUILINHBL
Pa3zoenvi ducyunaunvt, uzyuaemvle ¢ 1 cemecmpe

No KonnyectBo yacos
- AynuTopHast
pas- HanMmenoBanwue pasienoB Y P CaMocrosTensb-
nena Beero padora Has paborta
JI 13 JIP
IIpobrnema obocnosanus mame-
1. | mamuxu u eé coepemennvlil cma-
myc.
CospemenHvie memoodvl noayue-
o | Hus Hayunblx SHAHUl: Mamema-
" | muueckoe modenuposanue u
HelpoMamemamuxa.
Cospemennvie aneebpa u ceomems-
3. | pus 6 mamemamuueckom mooenu-
posanuu
4, | UKP
5. | Iloocomoexa k sK3ameHy
Hmozo no oucuunnune:
Paszoenvt oucyuniunsi, uzyuaemole 8 2 cemecmpe
N KoymmuecTBo yacos
o
- AynutopHas
pas- HaunmenoBanue pasnenoB Y p CamocTosTens-
nena Beero pabora Hasg pabora
a1 | m3 | P P
Asmomooenvhble peuieHus ypas-
1. | Henuui mamemamuueckou huzuxu
U aBMoBOIHOBbLLE NPOYECCHL
2 Teopus ycmouiuugocmu (Memoouwl
" | JIanynosa u ux npumenerue).
3 Camocbopxa u camoopeanuzayus
" | 8 HaHOCUCmMEMax
4. | UKP
. 0020MOBKA K IK3AMEH
5. | Iloo
Hmozo no oucyuniune:




Conep:xanue pa3aeoB IMCHUILIHHBI:
2.3.1 3auaTud JeKINOHHOr0 THIIA

Ne

HaunmenoBanue
paszena

Coneprxanue pasaena

dopma TEKYILEro
KOHTPOJISI

Cemectp 1

[Ipobnema ob6ocHOBa-
HUSI MaTEMaruku U €€
COBPEMEHHBI CcTaTyc

"Henorununoe pa3BuTHe JOTHYHENIIEH U3
HayK", HCTOPUKO- KyIbTYypOJIOTUYECKUN
acnekT. Kpusuc Mmaremaruku B Hayaie
XX Beka. JlormnusM. MaremaTuka Kak
CO3/1aHHE JIOTMYECKH OYEBUIHBIX KOH-
cTpykuuii. MHTYHIIMOHM3M M KOHCTPYK-
TUBU3M. MaremaTrKa Kak co3JJaHle UHTY-
TUBHO ¥ QITOPU(PMUYECKH OYEBUIHBIX
KOHCTpyKuuii. @opmann3M. Maremaruka
Kak co3JaHue (popMalbHO HENpPOTHBOpE-
YUBBIX KOHCTPYKIIM.

Hepeménas mnpobnema pokaszarenbcTBa
HEMPOTUBOPEUMBOCTH BCEM MaTeMaTHKH.
PasHormmacus nmo Bompocy o TOM, 4TO Ta-
KO€ MaTeMaTH4eCKOe JOKa3aTeNbCTBO.
Hanpapnenust yucroit maremaruku: ao-
cTpakius, 0000IIeHUE, CreraTIn3aIms,
akcuomatu3zauusi. MaremaTtuka Kak WH-
CTPYMEHT IO3HaHHMA Mupa. HeratusHble
IOCJIEACTBHS HAyYHO-TEXHUUYECKOTO IIPO-
rpecca.

PedeparuBubiii 110-
KJaz

CoBpeMEHHbBIE METOIbI
MOTYYCHHSI  HAYYHBIX
3HAHMI: MaTreMaTHde-
CKO€ MOJICJTUPOBAHUE
1 HeWpouH(pOpMaTHKA.

Bunel, sTanel U neau mMareMaTHYecKOro
MonenupoBanus. Ilonarus CUCTEMBI,
MOJENIM M MOJEINPOBaHHA. AKCHOMa-
THKa Teopuu cucreMm. Kiaccuduxanus
BHUJOB MOJEIMPOBaHMs, MECTO METOHA
MaTeMaTU4ECKOTO MOJEIMPOBAHUSA B Me-
TOJIOJIOTUYECKOM LIETIOYKE B3aWMOCBA3EH
KOHKPETHOM €CTECTBECHHON JUCLUILIMHBI
U a0CTPaKTHOTO MareMaTu4yecKoro armrma-
para. OCHOBHBIE CTPYKTYPHBIE JJIEMEHTBI
MaTEMaTU4YECKON MOJEIHN: TI'eOMETpUude-
CKUll (KOOpAMHATHBIE CHCTEMbl M THIIbI
TeOMETPUUECKUX MPOCTPAHCTB, UX Oazuc
U Pa3MEpHOCTb), aHAJTUTUYECKHH (THIIbI
CUCTEMBI YPABHEHMI BUKECHUS B ILIHMPO-
KOM CMBbICJIE), anreOpandeckuid (Tpymmbl
JIOMYCTUMBIX ~ IIpeoOpa3oBaHUN  Mpo-
CTPaHCTBA MOJIENIU U UX UHBAPUAHTBI).
buonornyeckuii 1 popmaabHBII HEHPOH.
MeTo1b1 HEUPOHHBIX CETEH.

PedeparuBnblii 10-
KJa

CoBpemenHble ab-
CTpakTHasi anrebpa Hu

[IpeoOpazoBanust [ammnes, [anuneesa
rpynna U ypaBHeHus Hprorona. Puma-
HOBA, IICEBIOPUMAHOBA U IICEBJOEBKIIU-
noBa mMeTpukd. IIpocrpancTtBo MHHKOB-
cKkoro, npeobOpasoBanusi JlopeHuna wu

PedeparuBublit 10-
KJ1a]q




reoMerprud B Marcma-
THYCCKOM MOICIHNPO-

rpynna [Iyankape. IloctynaTsl cnenuans-
HOU U 0O0IIeil TeOpUU OTHOCUTEILHOCTH,
npo6IeMbl eTUHON TeopHH moist. [ pymmo-

BaHHH.
BOM aHanmu3 1uddepeHIaIbHbIX YpaBHe-
HU.

Cemectp 2

ABTOMOJIENIBHBIE  pe- | MareMaTruueckue aHaJloruu B Teopun ro- | PedeparuBHblii 110-

LIEHUs YPABHEHUN Ma-
TEMaTUYEeCKOU (PU3UKU
Y aBTOBOJIHOBBIE IIPO-
LECChI

peHHS W B3pHIBA, (PM3HMKE Tra30BOTO pas-
psina, u3ydeHUH NpOOIEeMbl pa3pyIICHUS
CBEPXIPOBOAMMOCTH BHEIIHUM BO3MY-
IICHUEM, TETUIO(PHU3UKE B CHCTEMAax C KH-
IIEHWEM, TEeIUIOMAacCOOOMEHEe M TpoIiec-
cax JKM3HEACATEILHOCTH B OHOJIOTHYE-
ckux cuctemax. I[Ipobnema ycToluyuBo-
CTH K KOHEYHBIM BO3MYIICHHUSM B OH-
cTabunpHbBIX cucreMax. CyliecTBoBaHMe
0C000T0 «BXO0J/Ia», MPH KOTOPOM «(ha3bh»
HaxoaiTCsl B O€3pa3jIM4HOM  COCYIIIe-
CTBOBaHMHU. ABTOBOJIHBI B OWCTaOWIIb-
HBIX crcTemMax. MeracTaOnibHbIE
«pazp».

Pazpymenue meractabuinbHON «(dazb»
JOKaJTbHBIM «3apOJIBIIIEM» CTaOMILHOU
«ha3p», ero pasMepbl U COCTOSIHHE.

Kiazjg

Teopust ycTOMUMBOCTH
(metoner JlsmyHoBa
WX TIPUMCHEHHE).

VYero#uuBocTh B "Manom" u B "00JbII0M"
(k 6ECKOHEYHO MaJIbIM U KOHEYHBIM BO3-
MYIIIEHHUSIM). YCTOWYHUBOCTH "COCPENOTO-
YEHHBIX" W pacnpeiesi€HHBIX CHCTEM
(YCTOMYMBOCTD ISl CHCTEMBI YPAaBHCHHI
B YaCTHBIX MPOU3BOAHBIX). Bapuarmon-
Has npou3BoaHas (yHkimoHana. CoBpe-
MEHHOE COCTOSIHUE HOBOIO HalpaBJICHUS
B TEOPUH YCTOMYMBOCTH — HCCIIEAO0Ba-
HUSI IMHAMUYECKUX MOJIENICH ¢ pacipené-
JICHHBIMM TapaMeTpaMU C TOMOUIbIO
0000mEHHOrO mpsiMoro metona Jlsamy-
HOBa — 00001IeHNS, YHUDUKAIINHI U J1aJTh-
HEWIIIero pa3BUTHS KJIACCHUYECKOTO IMps-
MOI0 MeTOJ1a, MpeiokeHHoro A. M. JIs-
IIYHOBBIM JIJIs1 UCCIIEAOBAHUS YCTOMYMBO-
ctu JBwkeHHsA. McciaemoBaHue Kade-
CTBEHHBIX CBOWCTB M YCTOMYHMBOCTH IH-
HaMMYECKUX MoOJieJieli, OCHOBaHHOE Ha
JIOKaJIM3allui TPEACIbHBIX MHOXECTB C
MOMOIIBIO BCIOMOTATENbHBIX (PYHKIIUHN U
dbyukunonanos. [lorenuansr TuHaMude-
CKHX, TEPMOJMHAMUYECKUX U pacrpese-
JAEHHBIX CUCTEM. DHEPromnoaooHbIe QyHK-
nuoHansl JIsmyHoBa.

PedeparuBnblii 10-
KJa




CamocOopka u camo-
opraHusanuss B HaAHO-
CHCTEMaX.

OCHOBHBIE IOHATHUS U OTIPE/ICIICHUS HAYK
0 HAaHOCUCTEMax M HaHOTexHoJsorui. Mc-
TOpPUST BO3HHUKHOBEHHUS HAHOTEXHOJIOTHH
Y HayK O HaHOCHUCTEeMax. MexXauCuuILIn-
HApHOCTh U MYJIBTUAUCIUILITINHAPHOCTb.
OcoGenHocTH (a30BBIX MEPEXOI0B B Ma-
ae1x cucremax. CamocOopka u camoopra-
Hu3anus. Munemiooopa3oanue. Camo-
coOuparommecs MOHOCION. MoJeKymsip-
HOe pacrno3HaBaHue. Camoopranuzauus B
NOJIMMEPHBIX CHCTEMaX.

PedeparuBnblii 10-
KJa]

3angarus CECMHMHAPCKOI0 THIIA

No

HaunmenoBanue
paszena

Coneprxanue pasaena

dopma TEKyIIEero
KOHTPOJISI

Cemectp 1

[IpoGnema 060cHOBa-
HUSI MaTEMaruku U €€
COBPEMEHHBII cTaryc

"Henoru4xnoe pa3BuTHe JOTHUYHENIIEH U3
HayK'", HCTOPUKO- KYyIbTypOJIOTHUYECKUN
acniexT. Kpusuc marematuku B Hayaie
XX Bexka. JlormmmsMm. MaremaTnka Kak
CO3/1aHHE€ JIOTMYECKH OYEBUIHBIX KOH-
cTpykumil. UHTYHIIMOHM3M U KOHCTPYK-
TUBU3M. MaremaTuka Kak co3JaHue UHTY-
TUBHO W QITOPU(PMUYECKH OYEBUIHBIX
KOHCTpyKIHi. Popmanin3M. Maremaruka
KaK co3/aHue (popManbHO HENPOTHBOPE-
YUBBIX KOHCTPYKIIUU.

Hepemeénas mnpoGnema poka3zaTenbCcTBa
HEIPOTUBOPEUYNBOCTH BCEH MAaTEMaTHUKH.
Pasnornacust mo Bompocy 0 TOM, 4TO Ta-
KO€ MaTeMaTU4YECKOE JOKA3aTeIbCTBO.
Hanpasienuss uuctoii maremaruku: aod-
cTpakuus, 00oOlIeHre, crenuain3anus,
akcuoMarusauus. Maremartuka Kak WH-
CTPYMEHT IO3HaHHMA Mupa. HeratusHble
IIOCJIEACTBHS HAyYHO-TEXHUUYECKOTO IIPO-
rpecca.

IIpakTnyeckoe 3a-

JaHHuC

CoBpeMeHHbBIE METOIbI
MOJIy4eHHUsS]  HAayYHBIX
3HAHMI: MaremaThye-
CKO€ MOJICIHPOBAHHE
1 HelipouHpopMaTHKa.

Buppl, 3Tanel U 1enm MareMaTu4yeckoro
mojenupoBaHus. lloHsTHs ~ cucTeMsl,
MOJIETM ¥ MOJEIUPOBaHUA. AKCHOMa-
TUKa Teopuu cucreMm. Kitaccuduxanums
BUJIOB MOJEIMPOBAaHUS, MECTO METoJa
MaTeMaTu4eckoro MOJIEIMPOBAaHUS B Me-
TOJIOJIOTMUYECKOH LIeMoYKe B3aUMOCBsA3EH
KOHKPETHOM €CTECTBEHHOM IMCLMILIMHBI
U a0CTPaKTHOTO MareMaTu4yecKoro amrma-
para. OCHOBHBIE CTPYKTYPHBIE IIEMEHTBI
MaTEMaTU4YECKON MOJIEIHN: TeOMeTpude-
CKUll (KOOpAMHATHbIE CHCTEMbl M THIIbI
reOMEeTPUUECKUX MPOCTPAHCTB, UX Oazuc
U Pa3MEpPHOCTb), aHAJTUTUYECKHH (THIIbI

[IpakTnueckoe 3a-

naHue




CUCTEMBI YPaBHEHHI JBUXKEHMSI B IIMPO-
KOM CMBICTIE), anreOpandecKuil (Tpymibl
JOMyCTUMBIX ~ MPeoOpa3oBaHUN  MPO-
CTPAHCTBA MOJIEIM U UX UHBAPUAHTBHI).
Buonornveckuii 1 hopmManbHBII HEHPOH.
Metoabl HEHPOHHBIX CETEM.

a0-
CTpakTHast anredpa u

CoBpeMeHHbIe

reoMerpuda B Marcma-
THUYCCKOM MOJCIHUPO-
BaHUU.

[IpeoOpaszoBanust I'ammiies, [anuneesa
rpynna u ypaBHeHus Hprorona. Puma-
HOBA, IICEBJIOPUMAHOBA U IICEBJOECBKIIU-
noBa MeTpukd. IIpocrpancTtBo MHHKOB-
ckoro, mpeoOpazoBanus JlopeHma wu
rpynna [Iyankape. IloctynaTsl cnenuans-
HOM M OO0IIeil TEOPUH OTHOCUTEIHLHOCTH,
npoOsieMsl euHON TeopuH nosis. ['pynmo-
BOI aHanu3 1uddepeHInanbHbIX YpaBHE-
HU.

IIpakTnyeckoe
JlaHue

3a-

Cemectp 2

ABTOMOJIEIBHBIE  pe-
LIEHUs YPABHEHUH Ma-
TEMaTHYeCKOU (QU3UKH
Y aBTOBOJIHOBBIE IIPO-

LIECCHI

MaremaTtudyecKkue aHAJIOTHH B TEOPUH TO-
peHus U B3pbIBA, (DM3MKE ra3oBOro pas-
pAna, U3ydeHUH MPOOIEMBI pa3pyIICHHS
CBEPXITPOBOJMMOCTH BHEITHHUM BO3MY-
IIEHUEM, TETUIO(DU3UKEe B CUCTEMaX C KH-
MEHNEM, TeIIOMaccoOOOMEHEe M TpoIiec-
cax KHU3HEACATEIHLHOCTH B OMOJIOTHYE-
ckux cuctemax. [Ipobmema ycToWunBO-
CTH K KOHEYHBIM BO3MYIICHHSIM B OH-
cTabunpHBIX cucreMax. CyliecTBOBaHUE
0c000T0 «BXOJ1a», TPU KOTOPOM «(has3bh»
HaxXoJITCs B 0€3pa3iMyHOM  COCYyIle-
CTBOBaHHMH. ABTOBOJIHBI B OHCTaOWIIb-
HBIX cUCTeMax. MeractaOunbHbIe
«dazp».

Pazpymenue meractaOunbHON «(hasb»
JIOKAJIbHBIM  «3apOJIBIIIEM» CTaOMIIbHOM
«(azpl», ero pasmMepbl U COCTOSIHHE.

IIpakTnyeckoe
JTaHue

3a-

Teopust ycTOMUMBOCTH
(metonpl JlsamyHoBa u
UX TIPUMCHECHHE).

VYeroiuuBocTh B "Manom'" u B "00Jb1I10M"
(k 6ECKOHEYHO MaJIbIM U KOHCYHBIM BO3-
MYILEHUsIM). YCTOMYHUBOCTH ""cOCpenoTo-
YeHHBIX" ¥ pachnpenciéHHBIX CHCTEM
(YCTOMYUBOCTH 7Sl CUCTEMbI YpaBHEHUU
B YaCTHBIX INMPOU3BOAHBIX). Bapuarmon-
Hasi mpousBoAHas QynkiuoHana. CoBpe-
MEHHOE€ COCTOSTHUE HOBOTO HaIlpPaBJICHUS
B TEOPUU YCTOMYMBOCTU — HCCIEIOBA-
HUSI TMHAMUYECKUX MOJIEIIEH ¢ pacipené-
JCHHBIMU TIapaMeTpaMu C TOMOIIBIO
0000ménHOr0 mpsiMmoro Mertoxa Jlsmy-
HOBa — 000011IeHNs, YHU(DUKAIIUU U ATTb-
HEHIIero pa3BUTUS KIIACCUYECKOTO Mpsi-
MOT0 MeTOoJ1a, npeanoxxeHHoro A. M. Jls-
MYHOBBIM JJIsl UCCIIEIOBAHMS YCTOUYNBO-

[IpakTrueckoe
JaHue

3a-




cTu JBmkeHHA. McciaemoBaHue Kade-
CTBEHHBIX CBOMCTB M YCTOMYMBOCTH JIH-
HaMHUYECKUX MOJeJieii, OCHOBaHHOE Ha
JOKAJIM3aUUKU TIPEACIIBHBIX MHOXECTB C
MIOMOIIIHIO BCIIOMOTATENBHBIX (PYHKIIUN U
¢yaknuonanos. [loreHnnansl AMHAMAYE-
CKHMX, TEPMOAMHAMHYECKUX U pacrlpelie-
JAEHHBIX CUCTEM. DHEpromnono0HbIe PyHK-
uuroHaibl JlsmyHoBa.

Camocbopka u camo- | OCHOBHBIE IOHSTHUS U onpeeieHus Hayk | [Ipaktuueckoe 3a-
opraHusanys B HaHO- | O HAHOCHCTEMaxX U HaHoTexHonoruu. Uc- | napme

TOPHUA BO3HHMKHOBCHHA HAHOTCXHOJIOTHU
M HAayK O HAHOCHUCTCMaAX. MC)KJII/ICHI/IHJ'II/I-
HAapHOCTb U MYJIbTUAUCHUIITIMHAPHOCTD.
OcobenHoctH (a30BbIX NMEPEXOJOB B Ma-
neix cucteMax. CamocOopka u camoopra-
Hu3aus. MunennooOpa3zoBanue. Camo-
coOuparommecs MOHOCION. MoJeKysp-
HOE€ pacrno3HaBaHue. CaMoopranusanus B
MOJIMMEPHBIX CUCTEMAX.

cCucremax.

2.3.3 IIpakTueckue 3aHATHS

3aunamus npakmuuecko2o muna He npedycmMompeHul

2.3.4 [IpumepHasi TEeMAaTHKA KYPCOBBIX padoT (IP0OEKTOB)

Kypcoswie pabomer ne npedycmompenul.

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 00eCIeYeHU ISl CAMOCTOATEIbHON PadoThI

00yYAOIIMXCA MO JUCHMUIITIMHE (MOTYJII0)

Ne

[TepeueHp yueOHO-METOIMIECKOTO 0OSCIICUEHUS TUCIUTUIAHBI 10
Bun CPC BBITIOJITHEHHIO CaMOCTOSTEIILHON PabOThI

Hanucanue «MeTtoanueckue yKa3zaHUs 0 OPraHu3aIli CaMOCTOATEIbHON
pedepaTtuBHOTO 10KIa/1a [pabOThl CTYACHTOBY, YTBEPKACHHbIE Kadeapoii
UH(GOPMAIIMOHHBIX U 00Pa30BaTENbHBIX TEXHOIOTUN, TPOTOKOI
No 1 ot 31 aBrycra 2017 .

Brinonnenue npoekTHol |[«MeToanyeckue ykazaHus 0 OpraHU3alii caMOCTOSITEbHOM
paboThI paboTHI CTYICHTOBY, YTBEPKICHHbIE Kadeapoil
UHGOPMAIMOHHBIX U 00Pa30BaTEIbHBIX TEXHOJIOTUN, TIPOTOKOI
No 1 ot 31 aBrycra 2017 .

y‘IC6HO—MCTO,Z[I/I‘ICCKI/Ie MaTcpurajbl IJIA CaMOCTOATEIbHOMN pa6OTBI 06yqa101unxc>1 u3

Yuciia UHBAJIMAOB U JIMI ¢ OI'PAaHHYCHHBIMH BO3MOXKHO CTAMU 300POBbA (OB3) IpeaoCTaBIAOTCA
B (bopMax, AJIAIITHPOBAHHBIX K OT'PAaHUYCHUAM HUX 300POBbA U BOCIIPUATUA I/IH(1)OpMaI_II/II/IZ

JInst i ¢ HapyIIeHUsIMH 3PSHUS:

— B IIe4aTHOH (popMe yBeINYEeHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTa,

JUnist U1 ¢ HapyLIeHUAMH CllyXa:

— B Ie4aTHOM opme,

— B popMe PIEKTPOHHOTO JOKYMEHTA.

Jnist U1 ¢ HapyIIeHUSMHU OTIOPHO-/IBUTATENIFHOTO anmapara:

— B Ie4aTHO# Gopme,

— B (popMe PIIEKTPOHHOTO JOKYMEHTA,

JlaHHBI TIepeueHb MOXeT OBbITh KOHKPETU3WPOBaH B 3aBUCHMOCTH OT KOHTHHIEHTA

00yJaroImxcs.




3. O0pa3oBare/ibHbIE TEXHOJIOTHH

B cootBerctBuu ¢ TpedoBanusimu @I'OC BO no nanpasnenuto noarorosku 02.04.01 Marema-
THKA ¥ KOMITbIOTEPHBIC HAYKU pealiu3alys KOMIETEHTHOCTHOIO MOIX0/1a JOKHA MPeaycMaTpuBaTh
LIMPOKOE MCIIOIb30BAHKE B YU€OHOM MPOIIECCE AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHsI-
TUH B COYETAaHUU C BHEAYIUTOPHOI paboTOi C 11es1bi0 (POPMUPOBAHUS U Pa3BUTHSI TPEOYEMbIX KOMIIE-
TEHIUH 00yJarOInXCs:
- IpaKTU4ecKas paboTa ¢ 3JeMEHTaMU UCCIIeI0BaHuUs;
- maboparopHasi paboTa B KOMITIBIOTEPHOM KJIACCE, KOMITbIOTEpHAs TEXHOIOT s 00YUECHHUS;
- METOJ IIPOEKTOB;
- IIOMCKOBBIM, 9BPUCTUYECKUIA METO/I,.

JUis 1M1l ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI IIPEAYCMOTPEHA OpraHU3alusl KOH-
CYJIbTAIMH C MUCIIOJIB30BAHUEM JIEKTPOHHOM IOYTHI.

4. OueHo4HbIe CPeaCTBA ISl TEKYIIero KOHTPOJIsl yCIeBaeMOCTH U IPOMesKyTOYH O
arTecTanuu

Kon xonTposmpyemoit
Ne KoHnTponupyemsle pazaensl POHPY HanmenoBanue
KOMIIETSHITUH (WK ee
/i JACLIMTUTUHBI OLICHOYHOTO CPe/ICTBa
YacTH)
1 IIpobrnema obocnosanus mamema-
muxu u eé cogpemennviti cmamyc. | OIIK-1, TTIK-2 PedeparuBublii 1ok
2 Cospemennvie Memoovl nonyueHus
HAYYHbIX 3HAHUL Mamemamuye- .
Y . OIIK-1, IIK-2 PedeparuBublii oK1
cKoe MoOenuposanue u Hetipoma-
memamuxa.
3 Cospemennvie aneebpa u ceomem-
Usl 6 MamemMamu4eckom mooenu- .
p OIIK-1, TIK-2 PedeparuBnblii qOKIa0
posanuu
4 AsmomooenvHule peuieHus ypasHe-
HUL Mamemamu4eckoli pusuxu u OIIK-1, TIK-2 PedeparuBublit nokIaa
AB8MOBONHOBbIE NPOYECCHl
5 Teopus ycmotiuugocmu (Memoosl
JIanynosa u ux npumenenue). OIIK-1, TIK-2 PedeparuBnblii 1okIa]a
6 Camocobopka u camoopeanuzayus 6
HaHocucmemax OIIK-1, TIK-2 PedeparuBnblii nokIaa

Jliis monmy4yeHust 3a4era Mo JUCHUILIMHE WM JIOMYyCKa K AK3aMeHY Heo0xoauMo chopmu-
poBartb «Iloprdens marucrpanTay, KOTOPBIHI JOJKEH COAEPKATH Pe3yIbTaThl BCEX MPETyCMOTPEH-
HBIX y4EOHBIM TIJIAHOM PadoT.

«[loprdens mMarucTpanTay MpencTaBiIsieT coOOH IeNeBy0 MOA00PKY padoT CTylAeHTa Ha
KOMITBIOTEPE, PACKPBIBAIOIIYIO €r0 UHANBHUAYaIbHbIE 00pa30oBaTeIbHbIe TOCTIKEHUS B YUeOHOM
mucuuminHe. CTpykTypa noprdens BKIOYaeT CIeAYIOUUe y4eOHbIe MaTepUalIbl:

-  pe3yibTaThl BHIMOJHEHUS MPAKTUIECKUX PaOOT Ha KOMITBIOTEPE;

-  BBINOJIHEHHBIE 33/IaHUS JJI1 CAMOCTOSITENILHOM paboThl HA KOMIIBIOTEPE;

-  BBINOJIHEHHBIMH KOHTPOJIBHBIMH paboTamu, B TOM 4KcIie padoTaMu Ha/1 OMIMOKaMHU.

Kputepuu orieHku yueOHOTO MOPT(HOINO MarUCTPaHTA!

OIICHKa «3auTeHOo» BbIcTaBisieTcs 3a 90-100% Hamuuus HEOOXOIUMBIX MaTEpHUalioB B
nopT¢oano;

OIICHKA «HE 3aUTEHO» BBICTABJISETCS, €CIIM MaTepPUajIoB B HOPTQOIHO MPUCYTCTBYET MEHEE

DoHI OLIEHOYHBIX CpPEaCTB AJifl IPOBCACHUA TCKymEi/'I aTTrecranuu



B xone Tekyiel arrecTalluy OLEHUBAIOTCS IPOMEXYTOUHBIE PE3YIIBTAThl OCBOEHUS CTY-
JIeHTaMU AUCHUTUINHBI «OCHOBHBIE HAIIPABICHUS PA3BUTHSI COBPEMEHHON MaTeMaTHKH M KOMITb-
IOTEPHBIX HAayK». TeKyI1il KOHTPOJIb OCYILECTBISAETCS C UCII0JIb30BAaHUEM TPAAULIMOHHON TEXHO-
JIOTUH OLICHUBAHMS KaueCTBa 3HAHUI CTY/IEHTOB U BKJIFOYAET OLIEHKY CaMOCTOSATEJIbHOM (BHEAYM-
TOPHOM) W ayAMTOPHON paloTHI (B TOM 4MCIIe PYOEKHBIH KOHTPOJIb). B KauecTBe OIEHOUYHBIX
CPEICTB UCIIONb3YIOTCS:

- pa3auy4HbIE BUJIbl YCTHOTO U MUCBbMEHHOI'O KOHTPOJIS (BBICTYIIJIEHHE HAa CEMUHape, pede-
par, yaeOHO-METOANYECKHI MTPOEKT);

- UHJMBH/TyaJIbHBIC W/ TPYNIIOBBIE IOMAIIHUE 3a/1aHUs, TBOPUYECKHE PAOOTHI, IIPOEKTHI
U T.h.;

- OTYET IO MPaKTHUYECKOM padoTe.

4.2 ®oHJ OLIEHOYHBIX CPeICTB /IJIsl IPOBeIeHUs IPOMEeKYTOUHOH aTTecTaluu
TeMmbl pedpepaTUBHBIX 10KJIAL0B:

1. Pro & Contra. [IpokoMMeHTHUpYiiTe puTOpUYecKuii Bonpoc: Ilepexo/] OT HaydHO-TEXHUYE-
CKOTO K TEXHOJIOTUYECKOMY BO BTOpOM NojloBHMHE XX BEKa — BEHEIl WM KOHEIl HayKu?

2. Pro & Contra. [IpoxommenTupyiite: BIIK kak opranus3arop v BIOXHOBUTEIh MareMaTnie-
CKHUX Mo0es.

3. Bo3spaxenus u nornonHerns? Hosukos C.I1. Maremarnka Ha mopore 21 Beka.

4.  Bo3spaxenus u nononnenua? Apnonss B.W. Bepkuser nu marematuka?

5. Bospaxenus u gononaerus? Manun FO.U. Matemaruka kak meradopa.

6. Pro & Contra. [IpokOMMEHTHPYITE: MaTeMaTHKa B HAHOTEXHOJIOTUSAX — «HAYIHBI KOMMY-
HH3M» 21-10 Beka.

7.  Bospaxenus u gonosHeHus? XK.-M.bucMyT: «mMaTemaTnka He J10/KHA IPEBPAIATHCS B CaH-
CKpHUT».

8.  Bospaxenus u gononaenus? Apuonsa B.W. Henonsreiii [Tyankape.

9. Bospaxenus u nononnenusi? Apnosba B.. "Kectkue" u "Markue" maremaTuyeckue Mo-
JEIIH.

10. ®akr? Mpuunns? Teopemsr ['€nenst okazanu HE3HAYUTEIHHOE BIUSHUAE HA MPAKTUYECKYIO
paboty maremaTukoB. OCHOBHBIE 3TaIlbl JI0OKa3aTeNbCTBA TeopeM [ Exens.

11. ®akr? [Ipuunnel? Bo3paxeHus u AononHeHus? BTop)keHrne KOMIBIOTEPOB B MaTeMaTHKY.
12.  Pro & Contra. K 2075 roay MHOTHE 00JIaCTH YACTOM MAaTeMaTUKH OyAyT 3aBUCETh OT TEOPEM,
KOTOPBIE HE IOHUMAET HUKTO U3 MaTEMaTUKOB — HU UHAMBUAYAIbHO, HU KOJUIEKTUBHO.

13. Bo3spaxenus u nonosHenus? Millennium Prize Problems (cemb mpo0Giiem 1o 4ucity MUJLIIU-
OHOB JIOJUIAPOB) — JOCTOMHBIN MOTOMOK 23-X mpobiem [ mibsoepra.

14. CoBpemeHHOE COCTOSHUE JI0Ka3aTenbcTBa mpobaem O.Jlanaay.

15. CoBpemeHHOE COCTOSHUE JI0Ka3aTenbcTBa mpodiem Cmeiina.

16. OcHoBHBIE FTalbI I0Ka3aTeNbCTBA BEIUKOIl TeopeMbl Depma.

17. OcHoBHble 3Tambl Joka3arenbcTBa mpoOnembl AHpu Ilyankape (u3 Millennium Prize

18. BospaxeHus u nonoyHeHusA? p-Aauueckoe Oyayiiee mMareMaThHieckoil pus3uku, (0CHOBHbBIE
MOHATHUS U YPaBHEHUS, IPUITOKEHHUS).

19. Bo3spaxeHnus u gononHeHus? YpasHenus SIura — Musica (u3 Millennium Prize Problems)
— ko4 K «reopun Bcero» (Theory of everything, TOE).

Pro & Contra. ®@axt? [Ipuunnel? OTKpBITUS «HA KOHYMKE Mepay» (MIAaHEeThbl, YaCTHIIBL...) — CllaBa
MPOIJIOrO ¥ OyAHU HBIHEIIIHETO.

21. Bo3spaxeHus, JONOJHEHUS U CIeACTBUSA? Maremarnka — 4acTh (pU3MKH, a GU3MKA — YacThb
T€OMETPHH.

22. Bo3spaxeHus, JOMOJHEHUs U clecTBUA? Pa3BuTHe reoMeTpuu 1 anreOpsl - IMyTh Ipeoioe-
HUS MapaloKCOB COEUHEHUS PEISTUBUCTCKON M KBAHTOBOM TeOpUil.



23. Maremarudeckue TpynHoctu Teopuu Bcero (Theory of everything, TOE).
24. Jloctmwxkenus k Hayary X XI Beka u mpoOieMbl TeOpUn 0000IEHHBIX (DYHKITUI.
25. Jloctmwxenus k Hayany XXI Beka u mpoOieMbl TEOPUN YCTOHYNBOCTH.
26. Jloctmwxkenus k Hayany X XI Beka, mpoOeMbl U IEPCIIEKTUBBI HEHPOMATEMATHKH.
27. 1IpoKOMMEHTHpYHTE: HET MaTeMaTU4ECKOTO aHaju3a, JudQepeHnnanbHbIX YpaBHEHUH, Ba-
PHALIMOHHOTO MCYUCIICHUS U T.IL., €CTh (DYHKIIMOHAIBHBIN aHAIN3.
28. Maremarnueckue TPYTHOCTH M MEPCHEKTHBBI TeOpuH TypOyleHTHOCTH. Teopusi xaoca B
npoOiieMe TypOyJICHTHOCTH.
29. Bo3spaxenus u nononHerus? [lapagokcsl — CTUMYT MaTeMaTHYECKOTO TBOPYECTBA.
30. Bo3spaxenus u nonosHeHus? MHTyUIUS — HCTOYHUK MaTeMaTHIeCKOro TBOPUYECTBA.
31. Cuneprernueckas mapagurma: e€ BIUsSHHE Ha COBPEMEHHYIO MaTEMATHKY U TIEPCIIEKTUBBL.
32.  ®akr? [IprunHbl? MeXIMCIUIITMHAPHBINA UATIOT B MATEMaTHKE KaK CTUMYIT €€ pa3BUTHSL.
33.  MupoBo33peHUYECKHIe UTOTH MaTeMaTuku XX BeKa.
34. Tlpunmun ITarrnoca «Bce K mydmemMy B 3TOM JTy4IlIeM U3 BO3MOKHBIX MUPOBY» U TIPHUHIIATIBI
®depma, [oitrenca, Ditnepa, Jlarpanxka, Oeltnmana.
35. PaznuuHbIe MOIXOBI K TIOCTPOCHHUIO TEOPUHU YCTOMYHUBOCTH.
36. CoBpeMeHHbIEe pe3yabTaThl IPSIMOTO MeToa JIsmyHoBa.
37. ABTOBOJIHBI B MYJIETHCTA0MIBHBIX CUCTEMAaX.
38. Hekmaccuyeckue OCTaHOBKH KPaeBhIX 3ajad. Pemnenne KpaeBbIxX 3a7a4 ¢ HHTETPATbHBIMU
YCIIOBHSIMH.
39. Hanocucremsr: "O qUBHBINH HOBBIN MHp".
40. HaHOTEXHOJIOTUH U COITUYM.
41. HanocucreMbl: 0coOOEHHOCTH (Ha30BBIX IEPEXOOB B MAIBIX CHCTEMaX.
42. CamocOopka U caMOOpraHHu3aIys B HAHOCUCTEMAaX.
43. Hanocucremsl: Munieiooopazoanue. CamocoOuparomyecss MOHOCIIOH.
44, Hanocucremsl: MosekynsipHoe pacnio3HaBanne. CaMoopranu3aiys B MOJIUMEPHBIX CHCTE-
Max.
45. CoBpeMeHHBIN MOAX0/ K aHAIN3Y HETMHEHHBIX CTOXaCTHYECKUX CHUCTEM.
46. TlpaBuna dyHkmoHansHOTO AuddepeHupoBanns. BocctanoBneHnue GyHKIIMOHaANA IO Ba-
PUALIMOHHOM TTPOU3BOTHOM.
47. OcHOBHBIE CTIOCOOBI ONMMUCAHUS CIIYIaHBIX TIPOIIECCOB.
48. Meton T.1 3enenska u3y4eHUs] HEIWHEHWHBIX NMapaOOMYECKUX 3a/1ad C HUCIO0JIb30BaHHEM
00001mIEHHBIX (yHKITMOHAIOB JIsmyHOBA.
49. Crpykrypa obnacTeil TPUTSHKEHHS YCTOMYMBOTO CTAIIMOHAPHOTO PEIISHUS B HEIIMHEHHOU
napaboyinyecKoi 3agaye.
50. IlpoGmema crabunu3anuy HECTAIMOHAPHBIX PENICHUN HEIMHEHHOW MapabOoJuYecKon 3a-
Ja4H.
51. CoBpeMeHHbIE HCCIEIOBAaHUS BOMPOCA O POKICHUH NEPUOJNUYECKUX PEUICHUI U3 CTalHo-
HapHBIX (aHAIOTH TeopeMbl AHIpoHOBA -Xomnda i napaboIndecKux 3a/1a4).
52. HenwuneiiHas IMHAMUKa PEIICHUN CUCTEMbl KBa3WJIMHEHHBIX YpaBHEHHH MapabOIniecKoro
THUIA C HETUHEHHBIMUA UCTOYHUKAMH.
53. BonHoBbIE mpoIiecCchl B HEMMHEHHBIX aKTUBHBIX CpeAax.
54. Pe3oHaHCHBIE SIBICHHS B CUCTEMaX «peakiusi-nuddy3us.
55. CynmepkoMIbIOTEpHI: BYepa, CErOHS, 3aBTPa.
56. HoBblil 00IMK HETUHENHON TUHAMUKH.
57. TmobGanbHble perieHus aupdepeHnaTbHbIX YpaBHEHUH.
58. IIpoGnema uHTEpIpeTally PEe3yIbTaTOB MAaTEMAaTHUYECKHX U KOMITBIOTEPHBIX BBIUMCICHUN
MIPH UCTIOIH30BAHUH MAaTEMATUYECKOTO U MMUTAIIHOHHOTO MOJICTUPOBAHUS B UCCIIEIOBAHUSAX CO-
[IUATHHO-PKOHOMHUYECKHUX CHCTEM.

OrneHOYHBIE CpPeNICTBA AJI MHBAJUIOB U JIUI] C OTPaHMYEHHBIMHA BO3MOYKHO CTSIMU 3/TOPOBBS
BBIOMPAIOTCS C YUETOM MX MHIUBUAYATbHBIX ICUXO()U3MUECKUX 0COOEHHOCTEH.

— MPU HEOOXOTUMOCTH UHBAIH/IAM H JIMIIaM C OTPAaHMYEHHBIMUA BO3MOKHO CTSIMU 37I0POBbSI



IIPEOCTABIISIETCS IOTIOJIHUTEIBHOE BpEMS I IOArOTOBKU OTBETA HA 3K3aMEHE;

— IIPH TIPOBEACHUM MPOLEAYPHl OLIEHUBAHUS PE3YJAbTaTOB OOyYEHHsI MHBAIMOB U JIUII C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS IPEYCMATPUBAETCS UCIOJIb30BAHNE TEXHUYECKUX—
IpU HEOOXOAMMOCTH sl OOydJarolmIMxXcs C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMU 3[0pPOBbS H
MHBAJIMIOB NPOIIEypa OLICHUBAHUS PE3YIBTaTOB O0YUYEHUS 10 AUCHUIIMHE MOXKET MPOBOAUTHCS
B HECKOJIBKO 3TalloB.

[Ipouenypa olieHHBaHUS PE3YIHTATOB OOyYEHUS WHBAJIMAOB U JHUI] C OrPAaHUYEHHBIMU
BO3MOYKHOCTSIMM 370POBbsI 10 JUCLUIUIMHE (MOJYII0) MpenycMaTpuBaeT IperoCTaBIeHNE
nHpopmanuu B (opmax, aJanTHPOBAaHHBIX K OTPAHUYEHHUSM HUX 3I0POBbS M BOCIPHUATHS
uHpOpMaLIUN:

JUig U1 ¢ HapyLLIEHUsIMU 3pEHUS:

— B II€YaTHON (JOopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInst L ¢ HapyIIeHUsAMH CiIyXa:

— B Ile4aTHoO (hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyIlIeHUsIMUA OTIOPHO-/IBUTaTEIbHOTO arapara:

— B Ile4aTHou (hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTA
oOyuaromuxcs.

5. [lepeyeHb OCHOBHOI M 10NOJTHUTEILHOH YUeOHOI JTUTEpPaTYPbl, HeO0X0AMMOIi 11
OCBOEHMS IMCUUIINHBI (MOTYJIfA)

5.1 OcHoBHasi iuTeparTypa:

1. SAcuunkwuii, JI.H. CoBpeMeHHbIe TpoOIeMbl HAyKu [ DNEKTPOHHBIN pecypc]| : yueOHOe mo-
cooue / JL.H. Scauukwuii, T.B. lanuneBud. — DnexTpoH. g1aH. — Mocksa : M3narensctBo "Jlabo-
patopus 3Hanmit", 2017. — 297 c¢. — Pexum mocryna: https://e.lanbook.com/book/94146. —
3ar1. ¢ PKpaHa.

2. Puznnuenko, I. FO. Maremarndeckue MeTopl B OMOJIOTHH U dKoJoTUU. brodusndeckas
JUHAMUKA TPOAYKIIMOHHBIX TporieccoB B 2 4. Yacte 1 : ydyeOHuUK s OakamaBpuara u
maructparypsl / I 1O. Pusnanuenxo, A. b. Pyoun. — 3-e uzn., nep. u qon. — M. : 3matenbcTBO
IOpaiit, 2018. — 210 c. — (Cepus : Yuusepcurtersl Poccun). — ISBN 978-5-534-07872-5. —
P

8. Pusnnuenko, I. FO. Maremarudeckrue MeToibl B OMOJIOTHH | dKoJoThH. bruodusnueckas
JIHAMHMKA MPOAYKIMOHHBIX IpoueccoB B 2 4. Yactp 2 : yueOHuMK ansi OakanaBpuara u
maructpatypsl / [ FO. Pusanuenxko, A. b. Pyoun. — 3-e uzn., nep. u non. — M. : UzgarenscTBO
¥Opaiit, 2018. — 185 c¢. — (Cepus : YuuBepcurersl Poccun). — ISBN 978-5-534-07874-9. —

5.2 lonotHUTe/IbHAS JINTEPATypa:

l'ames, C. H. Maremaruyeckue MeTo/ibl B OMOJIOTMM: aHAJIU3 OMOJIOTMYECKUX JAHHBIX B
gucreMe statistica : yae6Hoe nocodue i By3oB / C. H. I'ames, ®@. X. betnsera, M. 10. Jlynunoc.
a— M. : U3narensctBo HOpaiit, 2018. — 207 c¢. — (Cepus : YuuBepcutersl Poccun). — ISBN 978-
8

2. Bbopnosckuii, I. A. ®usndeckre 0CHOBBI MAaTeEMaTH4eCKOTO0 MOJIECIMPOBAHUS | YUEOHUK U
fipakTuky™ 11 Gakanaspuara u maructparypsl / I A. bopnosckuit, A. C. Konaparbes, A. Yo-
fmepu. — 2-e uzn., ucop. u gon. — M. : UzparensctBo FOpaidt, 2018. — 319 c. — (Cepus :
B
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3. KoposieB, A. B. DKkOHOMHKO-MaTeMaTH4YE€CKHE METOJbl U MOJEIMPOBAHUE : YUEOHUK U
MIPAKTHKYM Ut OakanaBpuara u marucrparypsl / A. B. Kopone. — M. : U3narenscTBo FOpaiir,
2018. — 280 c¢. — (Cepus : bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-534-
0

0. Hosuxkos, A.. JkOHOMHKO-MaTeMaTHUYECKUE METOJIbI U MOJEIU [ DIEKTPOHHBIN pecypc] :
$ueOHuK / A.W. HoBukoB. — DnekTpoH. naH. — Mockasa : lamkos u K, 2017. — 532 ¢. — Pexum
Socryna: https://e.lanbook.com/book/77298. — 3aru. ¢ ’3xpaHa.
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- 5.3. llepuoauyeckne u3IaHus:

8. Kypnan «Maremarnyeckoe MOIEIUPOBAHUE)

2. Kypnan «KypHan BEIMUCIUTETFHON MaTEMaTHKN 1 MaTEMaTHIeCKO (PU3HKI»

3. Kypuan «BrruucnurenbHble METOABI U IPOTPaMMUPOBAHUEY

4- Kypuan «DyHnaMeHTaabHas U NPUKIAAHAS MaTeMaTUKa»

P 6. Ilepeuen» pecypcoB MHGpOPMALMOHHO-TEJeKOMMYHUKaNMOHHOH cetn «UHTep-
#eT», He00X0AMMBIX /IJIsl OCBOCHHS IMCIHHMIIJIMHbBI (MOIYJI51)

k o

Q. PyxoBoaurens npoekra I.I.Manunenkuii: http://nonlin.ru/ http://nonlin.ru/about
ffrHepreTyka, HeJIMHeHHas AMHAMUKA U MEXIMCIUIUTMHAPHBIE UCCIIEI0BAHMS:

A

a. C.I1. Kypatomos, cait: http://spkurdyumov.narod.ru/Start 1N.htm

& Hayunas snexrponnas oubnuorexa Poccuiickoro ponma GpyHnaMmeHTanbHbIX

a

58 Hocrtyn k 6a3am nanHbix komnanu EBSCO Publishing, HacuuTsiBaromum 6osee 7 ThIC.

wa3BaHMI KypHAJIOB, Oosee 3,5 ThIC. pelleH3UPYEMBIX KYpHAJIOB, Oojee 2 ThIC. Opomtop, 500
anur, 500 xypHaJoB U ra3er Ha pycckoM si3bike. http://search.ebscohost.com/

b

3

DnexTpoHHas bubauoreka nuccepranuii» Poccutickoit ['ocynapctBennoi bubnmorexu
becnnarnas cniermanu3upoBaHHas TOMCKOBAsi CHCTeMa Scirus JIjIsl TOMCKa HayqHOM

nu
bubnuoTeka amekTpoHHBIX yueOHUKOB http://www.book-ua.org/
PYBPUKOH — nnpopManinoHHO-3HIMKIONEIUISCKAN MPOEKT KoMmaHnuu «Pycc mopram»

7. MeToguyecKue YKa3aHUs 1JI51 00y4aromuUXcsl 0 OCBOCHUIO TN CIUILIHHBI (MOXYJIA)
JlJ1g ycTienmHoro yCBOGHUS TEOPETHIECKOTO MaTepraia, HeoOX0IuMO U3ydeHHUE JISKIIUU U
REKOMEHTyeMOH JINTepaTyphl U3 MyHKTa 5.

| JIeKIIMOHHBIE 3aHATHSI IPOBOJAATCS 110 OCHOBHBIM pasjieiiaM JAUCIUIUIMHBI, OTTUCAHHBIC B
gyskre 2.3.1. OHU JTONOJIHAIOTCS PAKTHYECKUMU 3aHATHIMHU, B XOJI€ KOTOPBIX CTYIEHTBI TOTOBST
gHIUBUIyalbHBIE TPOEKThl. CamocTodTenbHas paboTa CTYAEHTOB COCTOUT W3 MOJArOTOBKU
MATEPHAIIOB M JIMTEPATYPBI IS YCIIEUIHOTO BBINOJIHEHUS POEKTA.

a dopma TeKyIIero KOHTPOJIsl 3HAHUH — MO CelleHUe JIEKIIMOHHBIX 3aHATHI, paboTa CTylIeHTa
fa IPAKTUYECKUX 3aHATHUSX, TIOJITOTOBKA pedepaTUBHBIX I0KIan0B. MTorosas ¢popma KOHTpOIs
fHAHUHN 10 JUCLIUILUIMHE — 3a4ET.

8 B ocBoeHMM IUCHUIIMHBI MHBATMJAMU M JIMUAMU C OFPAHUYEHHBIMU BO3MOXHOCTSIMU
WIOpOBbs OOINBIIOE 3HAYCHHE HMMEET WHIUBUAyallbHas ydeOHas paboTa (KOHCYIbTAIMH) —
@OTIOIHUTEIHHOE Pa3bsICHEHNE YIeOHOTO MarepHarna.

B NunuBuayanbHble KOHCYJIBTAIMA 1O TPEAMETY SBISIFOTCS  BaXXHBIM  (haKTOPOM,
@10COOCTBYIOITUM MHAWBHUIYATH3AIUU OOYYeHHUS U YCTAHOBICHUIO BOCIMUTATEIHHOTO KOHTAKTa
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https://e.lanbook.com/book/77298
http://nonlin.ru/
http://nonlin.ru/about
http://spkurdyumov.narod.ru/Start1N.htm
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MEXAYy IpernojaBareleM W OOydaroUIMMCs WHBaJIMAOM WM JIMIOM C OrPAaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbBSL.
8. Ilepeyenbr MH(POPMALMOHHBIX TEXHOJIOTHH, UCNOIb3YeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOIO NMpoIecca Mo AMCUUILIHHE (MOAYJII0). (IPU HEOOX0AUMOCTH)
8.1 Ilepeyens MHPOPMALIMOHHBIX TEXHOJIOTHId.
* Hcnonb3yroTcst aEeKTPOHHbBIE IPE3EHTAMU NIPU MPOBEIEHUU JIEKIIMOHHBIX U MpaKTHye-
CKHUX 3aHATHI
» IlpoBepka noMamHUX 3aJaHUN U KOHCYIBTUPOBAHHME MOXKET OCYIIECTBIATHCS IOCPEN-
CTBOM 3JIEKTPOHHOM MOYTHI
8.2 [lepeueHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecTeYeHusl.
*  Microsoft Office
8.3 Ilepeyenb MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM:
OnexrponHas oubmuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru/)
9. MaTrepuajibHO-TeXHU4YecKasi 0a3a, HeoOXonMMasi VI OCyLIeCTBJIeHUs] 00pa30oBa-
TeJbHOI'0 NpoLecca o JUCHUILINHE (MOAYJII0).

MarepuanbHO-TeXHUYECKOE 00ecTieueHne AUCIUIUIMHBI (MOIYIs) U

Ne Bug padot
OCHAIEHHOCTH

I'pynimoBsie Komnrerorepnsriit kinace 301H, 309H, 316H, 320H, 101A, 105A,
(uanuBuAyansHbl | 219C
€) KOHCYJIbTalllH

Texymuii Kommnsrorepnsiii kitace 301H, 309H, 316H, 320H, 219C, 101A,
KOHTPOJIb, 105A

MPOMEXKYTOUIHAS

aTTecTanus

CamocrosarensHa | Aynuropuu 312H
s paborta
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