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1. Ilesb ¥ UIAHUPYeEMBbIE Pe3Y/JIbTATHI OCBOCHHS JMCIUIIIHHBI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOMIMX KOMITETEHIIMI:

[1K-5 CniocoGeH ympaBiiTh MOJy4eHUEM, XpaHEHUEM, Niepeaaucii, 00paboTkoi 60X
JTAHHBIX.

YK-1 CriocoGeH ocyniecTBIsATh KPUTUIECKUN aHAIN3 MPOOIEMHBIX CUTYallMii Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BBIPA0aThIBATh CTPATETUIO JEHCTBUI.

Pe3ynbpraramMu ocBOEHUS IHMCLUUIUIMHBI SIBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-5.1 OcymecTBasieT MOHUTOPUHT M OLEHKY MPOU3BOAUTEILHOCTH 00pabOTKU
0O0JIBIINX JAHHBIX

NIIK-5.2 Hcnonp3yeT MeTOAbl M MHCTPYMEHTBI IIOJYyYEHUS, XPAaHEHHUs, NEepelayd,
00pabOTKH OOJIBIITUX JTAHHBIX

WIIK-5.3 PaspabGarpiBaeT NpPEAJIOKEHHUS] 10 TOBBIIICHUIO IMPOU3BOAUTEIBHOCTU
00pabOTKH OOJIBIITUX TAHHBIX

NVYK-1.1 BeiBnser mnpoOJEeMHYI0 CHTyallMi0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIIsICT €€ MHOIO()aKTOPHBIN aHAJIM3 U JUATHOCTHKY.

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMaTu3alMio HHOpPMALUU AJIs
OIpeieNIeHus allbTePHATUBHBIX BAPUAHTOB CTPATETMUECKUX PEIeHUH B MPOOIEMHOM CUTYaIUH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEMCTBUM C yue€TOM OIpaHUYEHUH,
PHCKOB U BO3MOXKHBIX IOCJI€ACTBUH.

2. 3ama4m 0CBOCHUSA JUCHHUIIMHBI

— OcBoutp anmapar aucUMIIMHBL «HenmpepeiBHbIE MaTeMaTH4eCKHME MOIEIN» H
O03HAKOMWTH CTYJIEHTOB C COBPEMEHHBIMH METOJAaMHU IIOCTPOCHMS M aHaIM3a HENPEPBbIBHBIX
MaTEMaTHYECKUX MOJIENIEH.

— HayunTbCcsi NpUMEHATH ITOHATUHHBIM ammapaT M HENpEepbIBHBIE MaTEeMaTHYECKUE
MOJIENIN /7S peIIeHUs] MPaKTHUECKUX 3ajjad MPO(PECCUOHANBHOM NesATeTbHOCTH.

3. MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuunnuHa otHocutes K bioky 1 «Jluctumuivael (Mogynn)y.

JlucuumniauHa OTHOCHTCS K dYacTh 0O0pa3oBaTeNbHON MporpaMMebl, QopMupyemMon
Y4acTHHUKaMHU O0Opa30BaTENIbHBIX OTHOIICHHH, TIpeasiaraeTcsi OOydJaronuMcs Ha BBIOOD.
JucuuninuHa BXOJUT B MOAYJb «AKaJIeMUUYECKUI MOTYJIb)

4. Cemectp(bl) ocBOeHMs U GopMa(bl) NPOMEKYTOUHON ATTECTANMH MO TUCHUILINHE

Tperuii cemecTp, SK3aMEH.
5. BxoaHble TpeOOBaHUS AJISI OCBOEHHSI AU CHUIIJINHbBI

Jlis  yCHemHoro OCBOEHHUS JAUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl O0y4eHHsS IO
CIEMYIOMUM JucCHUIIIMHAM «MaTtematnueckuii aHanmsy, «JluddepeHnmaibabie ypaBHEHUSY,
«Teopust BeposiTHOCTEHM U MaTeMaTHyecKasi CTaTUCTUKA», «HUCIEHHbIE METOIBI.

6. SI3bIK peasm3aumnu

Pycckuit

7. O0beM TUCHUILIUHBI

OO01as Tpy10€MKOCTh TUCHHUIUTHHBI COCTABIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-nexuuu: 16 4.
-nabopatopusle: 32 4.



O06BemM caMoCTOATETEHON PabOThI CTYACHTA ONPECIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TEMaM

Tema 1. BBenenue. OCHOBHbBIC ONIPEACICHUS U TIOHSTHUA.

Kpatkoe conepkanue Tembl. Kiaccupukamuss MareMaTHYecKUX MOJEICH U METOJOB
monenupoBanus. Kiaccudukamuss meromoB  moctpoeHus —Mopeneil.  Mnentudukanus.
XapakTepucTUKH MareMatudeckoi mozenu. Kiaccupukanus ©  BHIBI  HEMPEPHIBHBIX
MaTeMaTuyecKux mojenei. O6JacTy MpuMEHEHHs HETIPEPhIBHBIX MAaTEMAaTUYECKUX MOJIEIICH.

Tema 2. AHanu3 KauecTBa HEMPEPHIBHBIX MAaTEMaTHUYECKUX MOJIETICH.

Kpatkoe conepkanue Tembl. AHalU3 YCTOWYMBOCTH HEMPEPHIBHBIX MaTeMaTHYECKHX
Mojeneit 06e3 3ama3apiBaHui. AHAIN3 YCTOWYMBOCTH HEMIPEPHIBHBIX MAaTEeMaTHUECKUX MOJIENIEH ¢
3ama3apiBaHui. PobGacTHas yCTOMYMBOCTh HENMPEPHIBHBIX MaTeMaTHyeckux mojeneil. Crnabas u
CWJIbHAsI TEOPEMBbI XapUTOHOBA. ATTPAKTOPHI TUHAMHUYECKHX cucTeM. OmnpeneneHue OCOObIX
TOUYeK. AHAIHU3 aTTPaKTOPOB. [I[puMeHeHe aTTPaKTOPOB MpH Mepeaaue CKPhITO HHPOpMAaIIHH.

Tema 3. YncneHHbIE METOIBI UCCIIEIOBAHUS HEMPEPHIBHBIX MATEMATHUYECKUX MOJIETICH.

Kpatkoe conepxanue tembl. Metoasl Diinepa u Pynre-Kyrra. YcTolumBocTh MeTona
(cxomumocts). Kectkue 3amaun. MeTon ImaroB Juisi MoJelell C 3ama3ablBaHusIMU. MeTon
Kpanka-Hukonbscona. Ilpumenenme IIIIIT (Matlab, Mathcad) nams 4yucieHHOro pemeHus
OOBIKHOBEHHBIX (P PepeHINATbHBIX YPaBHEHUH.

Tewma 4. [Ipumeps! HePEPHIBHBIX MaTEMATHUYECKUX MOJICIICH.

Kpatkoe conepxanue Tembl. OCHOBHBIE 3aKOHBI, HCIOJb3yeMble MPH TOCTPOCHUH
HENPEPBIBHBIX ~ MaTeMaTUYecKuX  Mojeieil. HempepbiBHas  mareMaTudeckas  MOJETb
BEPTUKAJIBHOTO JBM)KCHHS pakeTbl. Monens snekTponpuBoaa. Mojenb podoTa-MaHUIYJISATOPA.
Monenb XUIIHUK-XepTBa. Mojens nenoBoro uukia. luHamudeckas mojenb ¢pupmbl. Monaenb
MUTpAIUU HaceIeHus. MoIens yrpaBisieMoro mopTdesi IEHHBIX OyMmar.

9. Tekymmii KOHTPOJIb MO AUCHUIIHHE

Texkymmii KOHTPOJNb 1O JUCHUIUIMHE ITPOBOIUTCS ITyTEM KOHTPOJS ITOCEIIaeMOCTH,
MMPOBEACHN S KOHTPOJIbHBIX pa60T, TECTOB I10 JICKUMOHHOMY MaTCpHraly, BBIIOJIHCHUSA JOMAITHUX
3a7aHuil U puKcupyercs B HopMe KOHTPOJIEHON TOUKH HE MEHEE OJTHOTO pa3a B CEMECTP.

OrneHoYHBIE MaTepuajbl TEKYIIETO KOHTPOJIA pa3MmenieHsl Ha caiite TI'Y B paszgene
«Hupopmarnust 06 oOpazoBaTenbHON mporpammMe» - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOifI aTTeCTaliumn

DK3aMeH B TpEThEM CEMEeCTpe NPOBOAMUTCA B MHUCbMEHHON ¢(opMe To Ouneram.
DK3aMEeHAIMOHHBIN OMJIET COCTOUT U3 Tpex yacTeil. [IpogomxuTenbHOCTh Sk3aMeHa 1,5 yaca.

OneHouHbIE MaTEpHAIBI I MPOBEICHUS ITPOMEKYTOUYHOM aTTECTAMM pa3MEIIECHbl Ha
caiire TI'Y B pasgmene «Mudpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHoO-MeTOANYECKOE O0ecIeueHue

a) DJIEKTPOHHBIA YUEOHBIN KypC MO JUCIUIIINHE B Cpelie dIEeKTpOHHOTO 00yueHus iDO -
https://Ims.tsu.ru/course/view.php?1d=9662

0) O1leHOYHBIE MaTepHabl TEKYIIEro KOHTPOJIS W MPOMEKYTOYHOW AaTTeCTAMH TI0
JUCLHUILIINHE.

B) [lnan n1abopaToOpHBIX 3aHATUN IO JUCLUIIUHE.

1. Unentudukaims mapameTpoB MOJENIN JAETOBOTO IUKIA. AHAIN3 KauecTBa MOBEICHUS
MOJIETH.



https://lms.tsu.ru/course/view.php?id=9662

2. AHanu3 yCTOMYMBOCTH HEMPEPBIBHBIX MATEMaTHYECKUX MOJENeH Oe3 3ara3IbIBaHHii.
AHanmM3 yCTOMYMBOCTH HEMPEPHIBHBIX MaTeMaTUYECKMX Mojeliel ¢ 3ama3apiBaHui. PobacTHas
YCTOMUYMBOCTh HEMPEPBIBHBIX MAaTEMAaTUYECKUX MOJENIEH. ATTPAKTOPbl JUHAMUYECKUX CHCTEM.
Omnpenenenne ocoObIX TOYeK. AHANU3 aTTPakToOpoB. [IpuMeHeHre aTTpakTOpOB MpH Mepeaayde
CKPBITON MH(DOPMAITUH.

3. UucneHHble METOABI UCCIEA0BAHUS HEMTPEPHIBHBIX MATEMAaTUYECKUX MOJENICH. AHAIU3
yCTOMUMBOCTH MeToja (cxoaumocTth). JKecTkue 3amaur. Merton maroB st Mojeneil ¢
sama3aeiBaHussMu. Meron Kpanka-Huxonbcona. Ilpumenenume IIIIT (Scilab, Mathcad) nns
YHUCICHHOTO PEeIIeHHsI OOBIKHOBEHHBIX TU(PepeHIINaIbHBIX YPAaBHEHUH.

4. OCHOBHBIE 3aKOHBI, UCIIOJIb3YEMBIE IPU MTOCTPOECHUN HEMPEPBIBHBIX MAaTEMaTUYECKUX
mozaenei. [loctpoenune u uccienoBaHne KOHKPETHBIX HEMPEPHIBHBIX MaTEMAaTUYECKUX MOJIETIEH.
Oymar.

r) MeToanyeckne yka3zaHus IO IPOBEICHUIO Ta00OPaTOPHBIX PadoOT.

CryneHTy peKOMEHJyeTcs Ipu IOATNOTOBKE K BBIIOJIHEHUIO JIabopaTOpHOW pabore
03HAaKOMHUTHCS C 33J]aHueM K J1JabopaTopHOi paboTe, BHIOIHUTH MPOPAabOTKY Pa3lesioB JIEKIUH
Y PEKOMEHJOBAaHHOW JIMTEPATYPHI.

1) MeTtonuyeckue yka3aHus 10 OpraHU3alii CaMOCTOSATEIbHONU padOThI CTYAEHTOB.

CamocrosrenbHas (BHeayAUTOpHas) paboTa CTYI€HTOB COCTOUT B NMPOPAOOTKE JICKIUH U
U3y4eHUH pPEKOMEHJOBAHHOW JIUTEpAaTyphl, IOATOTOBKE K JIAOOpaTOpHBIM paboTam, K
KOHTPOJIBHBIM BOIIPOCAM U TECTAM.

12. Ilepevyenn yueOHOM JquTEepaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— OnoBuu B. M. MaTemaTuueckue MOJENH €CTeCTBEHHBIX HaykK. M3narenscTBo "Jlanp",
2022.—-336 c. — URL: https://e.lanbook.com/book/210581

— T'opuakos JI.B. Beenenue B KoMIbroTepHOE MOZETUpPOBaHNE. YueOHOe mocodue.
Tomck: TI'Y, 2013. — 103 ¢. — URL.:

https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000466012

0) IOTOTHUTEIbHAS JTUTEPATYPA

— Bopob6eiiunkos C.D. MaremaTnueckoe MOJETUPOBAaHHE IKCTPEMAIIbHBIX COOBITHH B
aKkTyapHOIl U (puHaHcoBoi MaTtematuke. M3narensckuii Jlom ToMcKoOro rocy1apcTBEHHOTO
yauBepcureta, 2014. — 75 c. — URL:

http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000480253

— Cwmarun B.U., Pemernukosa I'. H. Uucnennsie metoanl. Tomck: Tomck : UJIO TI'Y,
2007. — URL: https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000243997

— Macnosckas A. I'. /lerepMUHEpPOBaHHBIE MATEMAaTUYECKUE MOAEIN. AMYpPCKUN
rocynapctBeHHbIl yHUBepcuTeT, 2020. 73 c. — URL: https://e.lanbook.com/book/156505

B) pecypchbl cetu HTepHeT:

— OTKpBIThIC OHJIAWH-KYPCHI

— XKypnan «9xcnept» - http:// www.expert.ru

— M3narenscTBO «JIaHby [DNEeKTpOHHBIN pecypc] : A7IeKTPOH.-OU0IMOTeYHas: CUCTEMA. —
OnektpoH. Jan. — CII0., 2010. — URL: https://e.lanbook.com/

— ScienceDirect [Electronic resource] / Elsevier B.V. — URL:
https://www.sciencedirect.com/

— Hayunast snextponnas 6ubnnoreka eLIBRARY.RU [Onextponnsiit pecypc]. — URL:
https://www.elibrary.ru/defaultx.asp


https://e.lanbook.com/
https://www.sciencedirect.com/

— O6mepoccuiickas Cetb Koncynerantllmoc CrpaBouyHas mpaBoBas —cCHUCTEMA.
http://www.consultant.ru

13. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

a) JTUIICH3NOHHOE ¥ CBOOOTHO PacpOCTpaHsIEMOe MPOrpaMMHOE O0ecTIeueHuUE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BxirouaeT NMpHIIOKEHUS:
MS Oftfice Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MaTeMaTu4ueckue makersl Mathcad, Scilab;

— MyOJIMYHO JOCTYIHBIE oOavnble TexHosoruu (Google Docs, SIlHaekc AuCK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC KoncynbraHt cTyaeHTa — http://www.studentlibrary.ru/
— ObpazoBarenbHas mwiardgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccuOHaIbHbIE Oa3bl JaHHBIX:

— YuuBepcuteTckas unpopmarmonnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHass nH(popManmoHHO-ctatuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuanbHO-TeXHHYECKOe o0ecnedyeHne

AymuTopun AJist IPOBEICHHSI 3aHATHH JIEKIIMOHHOTO THIIA.

Aynutopun Ui TPOBENEHUs 3aHATHH CEMHUHAPCKOTO THIA, WHIAWUBHAYAIBHBIX U
TPYNIIOBBIX KOHCYJIBTAIMH, TEKYIETO KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTeCTaIUH.

ITomerieHust U1k caMOCTOSITENIbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKON U
JOCTYTIOM K ceTu MHTepHeT, B AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEeIbHYIO Cpeay U K
WH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun, obopynoBaHHbIE NepcoHaIbHBIMM OBM ¢ onepannonHoil cucremoit MS
Windows u ycTaHOBJIEHHBIMU MaTeMaTHudeckuMu nakeramu Mathcad, Scilab.

Aymatopun Ui TIPOBEICHUS 3aHSATHHA  JIGKIIMOHHOTO M CEMHWHApCKOTO  THIIA
WHAVBUAYAIbHBIX M TPYIIMOBBIX KOHCYIBTAIlMi, TEKYIIETO KOHTPOIS M MPOMEKYTOUHOM
aTTECTAIlMy B cMelieHHOM dopmate («AKTPy»).

15. Undopmanus o paspadorunkax

Cwmarun Banepwit MBanoBwu, n.T.H, mpodeccop, mpodeccop kadeapsl NPUKIATHON
marematuku HUA TT'Y
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