OcHoBHas npodeccroHaibHasi 00pa3zoBaTeIbHas IporpaMma
02.03.01 Maremartuka 1 KOMITBIOTEPHBIC HAYKH
(MaTemaTuka 1 KOMIBIOTEpHBIEC HAYKH)

MuHHuCTEepCTBO HAYKH U BbiciIero oopasosanus Poccniickoii @enepanuu

WBAHOBCKHWI I'OCYJAPCTBEHHBI YHUBEPCUTET

Kadenpa dbynnaMeHTanbHOM MaTeMaTUKH

OJIOBPEHO:
Pyxos 16 Ol

— b.4. Conon
(noAnMcs)

« A » C‘Z"‘l—;’)bd’}w 20 X

PaGouas nporpaMMa JUCHUNIMHBI
MareMaTtuyeckre METObl B €CTECTBO3SHAHUU

YpoBeHb BHICIIETO 00pa30BaHMUS: OakanmaBpuar

Kpanudukanus BEITYyCKHUKA! OakamnaBp

HampaBnenue moaroToBKu: 02.03.01 MaremaTnka U KOMITBIOTEPHBIC HAYKH
HampasnenHnocTs (poduib) MaremaTrka 1 KOMIOBIOTEPHBIE HAYKH

00pa3oBaTeIbHON MPOTPAMMBI:

HNBanoso



OcHoBHas npodeccroHaibHasi 00pa3zoBaTeIbHas IporpaMma
02.03.01 Maremartuka 1 KOMITBIOTEPHBIC HAYKH
(MaTemaTuka 1 KOMIBIOTEpHBIEC HAYKH)

1. Henu ocBOeHMS AUCHUNIMHBI
- U3YYUTh OCHOBHBIE MAaT€MaTHYECKHE CTPYKTYpbI, HECOOXOIUMbIE MPHU PEIICHUU BO3HHUKAIOUIUX B
€CTECTBO3HAHMH 3a7ay;
- OBIAJAETh MPUMEHEHUEM MaTeMaTHYeCKUX METOJOB Npu (QopMalIu3alli U  PEUICHUH
BO3HHUKAIOIIMX B €CTECTBO3ZHAHUU 3a/1a4.

2. MecTo AMCUMIIMHBI B cTpyKType OIT

JvcuunianHa BXOJUT B BApUATUBHYIO YacCThb.

Jlyist ocBOCHUS TaHHOW JUCIUILTUHBI 00YyJatOIUIACs TOKEH:

3HaTh: OCHOBHBIE TIOHATHS, YTBEPXKICHUS M METOABl aureOpbl, aHAJTUTUYECKOH TE€OMETpPHH,
MaTEeMaTHYECKOTO aHalln3a, JUCKPETHON MaTeMaTuku, TuddhepeHInaTbHbIX YPaBHEHUI.

VYMeTh: pemarh THUIIOBBIE 3a/auyd  aireOpbl, AHATUTUYECKOW TEOMETPHH, MaTeMaTHUYeCKOTro
aHaJM3a, TUCKPETHON MaTeMaTuku, TuddepeHIINaTbHBIX YPaBHEHHH.

BrnaneTs: HaBBIKAMM ~ NPUMEHEHHS  METOJOB  anreOphl, AaHAIUTHYECKOWM  TeOMETpPHH,
MaTEeMaTHYECKOTO aHalln3a, JUCKPETHON MaTeMaTuku, TuddhepeHIIMaTbHbIX YPaBHEHUI.

JIucuuniauHbl ¥ TPAKTUKH, IS KOTOPBIX OCBOEHWE ITAaHHOW JHMCIUIUIMHBI HEOOXOIUMO Kak
MPEIIECTBYIONIEE: JOMOMHUTEIBHBIE TJIaBbl MAaTEeMAaTUYECKOTO aHalu3a W TeOMETpUH, YydeOHas
MpaKTHUKa, MTPAKTHUKA IO MOJYyYEHUIO MMEPBUYHBIX TPO(PECCHOHATBHBIX YMEHUN W HABBIKOB, B TOM YHCIIS
MEPBUYHBIX YMEHHUI U HaBBIKOB B HAYYHO-UCCIIEOBATEIbCKON IEATEIBHOCTH.

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE

3.1. Komnerenuuu, GopMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET AMCHUIIIHHA

[Ipu ocBoeHMU AUCHUILTUHBI POPMUPYIOTCS CIEAYIONINEe KOMIETEHIIMH B cooTBeTCTBHM ¢ PI'OC
BO no nanHoMy HampaBJIEHUIO MOJTOTOBKH:

a) obmenpogeccuonansusie (OIIK): Her.

0) npodeccuonanpubie (I11K):

[IK-1- CriocobeH mpuMEHATh B HAayYHO-HCCIEIOBATEIbCKOW JAEATENIbHOCTH 3HAaHHUA B 00JacTh
MaTEeMaTHKH U (MJIM) KOMITBIOTEPHBIX HAYK.

3.2. IlepeyeHb MUIAHUPYEMBIX Ppe3yJbTATOB O00y4YeHHMs] MO AUCHHUILINHE, COOTHECEHHBIX €
(popmupyeMbIMU KOMNETEHIHUAMH

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI 00yYaONIUICs TOJIKEH:

3HaTh:

- MaTeMaTHYeCKHe MOJEIN U METOAbl UX HCCIeOBaHUS, MPUMEHSEMbIe Ui pelleHus 3aJad B
00JIaCTH MaTeMaTHKHU U KoMIbIoTepHbIX Hayk (ITK-1);

- TEOpEeTUYEeCKHE pe3yibTaThl B 00JACTHM MAaTEMaTHUKU U €CTECTBEHHBIX HAYK, HCIOJb3yEeMbIEC B
MaTeMaTuKe U KOMITbIOTepHbIX Haykax ([1K-1);

- TEXHUYECKHE M MPOrPAMMHBIC CPEJCTBA peann3auy nHpopmarroHHbx mporeccos (ITK-1);

- OCHOBHBIE MAaTEMaTHYECKHE CTPYKTYpbhl, HEOOXOAUMBbIC TPHU PEUICHUH BO3HUKAIOMINX B
ecrectBo3Hanuu 3ama4 (I[1K-1);

- CBSI3U MEXIY OCHOBHBIMH MaT€MaTHYECKUMH CTPYKTYpaMu, HEOOXOMUMBIMHU TIPH PEIICHUU
BO3HUKAIOIIUX B €CTECTBO3HAHUM 3aJa4, 3aKOHOMEPHOCTH, KOTOPHIM OHHM TOJYMHEHBI U TOT
MaTeMaTHUCCKUH armapar, pu MOMOIIA KOTOPOT0 YCTaHABIMBAKOTCs 3TH 3akoHoMepHocTH ([TK-1);

- OCHOBBI METOJIOJIOTUH €CTECTBEHHOHAYYHOTO MO3HAHUS PEAIbHOTO MUpPA C YUETOM CHeUUPUKU
MaTeMaTHYECKUX U €CTeCTBEHHOHaY4HbIX npouenyp (ITK-1);

- OCHOBBI (hyH/IaMEHTAIbHBIX TEOPUIN 00 OKpYKAIOIIEeM MHUpE, 3aKOHBI Pa3BUTHS aHTPOIIOTEHHOTO
MUpa, MOHUMATh 3aKOHBI YEJIOBEUECKON AEATeNbHOCTH O CKBO3HBIX HAESX, MOIXOJaX, MPHUHIIUIAX,
KaTeropusx, UMerux xapakrep sceoodmaocTu ([MK-1);

- UMETh TEOPETUYECKOE 3HAHHE O CTPYKTYpE, JIOTHUECKON OpraHu3allid, METOAaX M CPEICTBaX
JCATEIBHOCTH, HAIPaBJIEHHONW Ha MAaTEMaTHIECKOE MOIEIMPOBaHue peanbHbIX mporeccos (ITK-1);
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- crmocoObl HUCCIIEIOBAaHUS MOJIEICH, TpaHWIl TMPUMEHUMOCTH €CTECTBEHHOHAYYHBIX METOJIOB
mareMaTrueckoro moaenuposanus (ITK-1);

- (dynmamentanpHbie 00JAaCTH OCHOBHBIX MAaTEMATHYECKHUX AHCIUILINH, HEOOXOIUMBIE MPHU
peIICHHH BO3HUKAIONIMX B ecTecTBo3HaHuK 3a1a4 ([1K-1);

- OCHOBHBIE METOJbI JI0KA3aTE€IhCTBA MAaTEMATHYECKHX YTBEPKICHHM, KOTOPBIC HCIIONB3YIOTCS
IPY PEIIEHUH BO3SHUKAIONIUX B ecTecTBO3HaHuu 3amad (ITK-1).

YMmeTs:

- HUCIOJIb30BaTh MaTeMaTHYeCKWE MOJENM U TEOpeTHUeCKHe pe3yabTaThl B  00]acTsX,
UCTIOJIB3YIONIMX MaTEMaTHYECKUE METOIbI M KOMITbIOTepHbIe TexHooruu (TTK-1);

- TNPUMEHATh METOAbl PELIECHUS PA3JIUYHBIX 337ad C MCIOJIb30BAaHUEM MaTEeMaTUYECKOTO
MOJICITHMPOBAHHS IPOLIECCOB, 00BEKTOB U MporpammHoro odecneuenus ([1K-1);

- pa3pabarbiBaTh 3 (PEeKTUBHBIE METO/BI PEIICHUS 3a/1a4 €CTECTBO3HAHMS, TEXHUKU, SKOHOMUKH U
ynpasienus ([1K-1);

- IPUMEHSTh KOMIBIOTEPHl U TEJIEKOMMYHHKAIUH, ClIEUaIbHOE 000pyI0BaHNEe, TPOrpaMMHBIE U
amnmapaTHble CPEJCTBA, CHCTEMBl OO0pabOTKM HMHPOpMaUMU B 00JacTH HMHPOPMALMOHHOW U
oubnmorpaduueckoit KyasTypsl (ITK-1);

- BOCIIPOU3BECTH OCHOBHBIC MaTeMaTHYeCKHe (PaKThl, HEOOXOAUMBIE TIPU PEIICHUH BO3HUKAIOIINX
B €CTECTBO3HAHMM 3ajad, C IMOMOUIbI0 OOIIENPUHATON MaTeMaTUYECKON CHMBOJIUKOH B CTPOTHX
mateMaTrueckux trepmunax (ITK-1);

- pacro3HaTh MaTeMaTH4YecKue OOBEKThI, OTHOCSIIMECS K OTAEIbHOW NpeaMeTHOW o0iacTu u
CYIIECTBYIOIINE MeXK Ay HUMHU 3akoHOMepHOCTH (TTK-1);

- YCTaHOBWTbH CBS3M MEXKAY Pa3IMYHbIMU MATEeMAaTUYECKUMHU MOHATUSAMHU, HEOOXOAUMBIMU TPU
pEelICHHH BO3HHMKAIONIMX B €CTECTBO3HAHUU 3aJad, HWCIONbB3YysSd MaTeMaTHUYECKHI ammapaT JaHHON
KoHKpeTHOH obmactu (ITK-1);

- BUAeTh 3a abOcrpakuusMd ©  (HOpPMaTbHBIMU METOAAMH W MOJCISMH  pealbHYIO
JCHCTBUTEIILHOCTD, H3YYEHNE KOTOPOH MPHUBEJIO K CO3IaHHUI0 3TUX Mojeei u abctpakimii (ITK-1);

- B MpoIlecce U3YyUeHUs PasuYHbIX (OPM JBIKEHUS MaTepuu uin Gopm nepenadnd nHPopMaIun
OTBJIEYbCSI OT WX COJIEpPKaHHUs, BBIAEISAS CYIIHOCTHBIE CTOPOHBI IIpolecca, MOJIexalline
mMateMaTHueckomy mozenupoBanuio ([TK-1);

- BBIMOJHATh COAEPKATEIbHYI0O W KOHIENTYaIbHYI0 IOCTAaHOBKY 3a/ladyd M WHTEPIPETHPOBATH
pesynbrat e€ pemrenus ([1K-1);

- OTJIMYaTh BUJbl MAaTEMaTHYECKUX TEOPEM, BBLACISATH HEOOXOIMMBbIE M JIOCTATOYHBIC YCIIOBHS
Pa3IUYHBIX CBOMCTB MAaTEeMAaTUYECKUX OOBEKTOB, KOTOPHIC MUCTIOIB3YIOTCS MPH PEIICHUU BO3HUKAIOIINX
B ecrecTBO3Hanuu 3aaad (ITK-1).

Bnaners:

- METOJJaMH MaTeMaTU4YECKOTO U aJIrOPUTMUYECKOTO0 MOJEIMPOBAHUS NpPU aHAIMU3E 3a/1ad B
00J1acTsIX, UCTIONB3YIONIMX MAaTEMAaTHYECKHE METOIbI M KOMITbIOTepHbIe TexHOooruu (ITK-1);

- METOJIaMU DPELICHUS Pa3IMYHBIX 33/a4 C HCIOJIb30BAHMEM MAaTEMaTHYECKOTO MOJEIUPOBAHUS
IPOIIECCOB, OOBEKTOB M MPOTPAMMHOTO OOecredeHus, pa3padoTKoi 3(pPEeKTUBHBIX METOJOB peIICHUS
3agau ecrectBo3Hanus ([TK-1);

- Cpe/ICTBaMU BBOJIa U MAHUITYJIUPOBAHUS TEKCTOBOW 1 rpaduyeckoit nHpopmarmeit (I1K-1);

- TEepMHUHOJIOTHEH 00JacTel MaTeMaTHKH, HCIOJb3YEeMbIX IPU PEHICHUH BO3HHUKAIOUIUX B
ecrectBo3Hanuu 3aaad (I1K-1);

- crnocobaMM yCTaHaBIUBATh CBSI3U MEX]Yy MaTeMaTHUYECKHMMH HUICSIMH U TEOpUSMHU obiacTteit
MaTeMaTHKH, KOTOPBIC UCITOJIb3YIOTCS ITPH PEIICHUH BO3HUKAIOIINUX B ecTecTBO3HaHuM 3a1a4 ([1K-1);

- KOHKpPETHOW CHCTeMON Hay4YHbIX METOJIOB TO3HAHMUS C TOMOIIBIO (PyHAAMEHTaIbHBIX
€CTeCTBEHHOHAYYHBIX UJCH, MTOAX0/I0B, IPUHIIUIIOB, MOHATHN U MateMatndeckux moxaeneit (ITK-1);

- OTepaIMsIMHU MPOTHO3UPOBAHHSI, CPABHEHUS U OIICHKH, HHTeprpeTupoBanus ([TK-1);

- 3HaHUSAMH B OOJIACTH OCHOBHBIX MAaTEMAaTHYECKUX IUCIMIUIAH, KOTOPBIC HCIOIB3YIOTCS IMPHU
peIICHHH BO3HUKAIONIMX B ecTecTBO3HaHuK 3a1a4 ([1K-1);
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- MeTogamMu (OpPMYIHMPOBKM M JOKa3aTeIbCTBAMH MAaTEMaTHUECKUX YTBEpKIEHHH, KOTOpBIE
VICTIOJIB3YFOTCSI IPU PELICHHH BO3HHUKAIOMINX B ecTecTBo3HaHMU 3a1a4 ([1K-1).

4. O0beM H coepKaHue TUCHUTIMHBI

OO0BbeM ITUCIMILTHHBI COCTaBIseT 4 3aueTHBIX eauHuUll (144 akaqeMUUYECKUX Yaca).
no pasaeaam (Temam),
TPYA0EMKOCTBIO 3aHATHII JeKIIHOHHO-CEMHUHAPCKOI0 THIIA
OO0beM MHOW KOHTAaKTHOW PabOThI M CAMOCTOSITEIBLHON PabOTHI 00y4arOmIerocs 1Mo JAUCIUILINHE
yKa3aH B y4eOHOM IIJIaHe 00pa30BaTEIbHOM MPOrpaMMBI.

4.1. ConepxxaHue JUCHMILINHBI

COOTHECCHHOE€ C BHJIaAaMH H

Ne

/o Paznensr (Temsbr)

Bunpr 3amsaruii, ux
o0beM (B ak.4yacax, o

DopMBI TEKYILIETO
KOHTPOJISI yCIIEBAEMOCTH (110

JHCLMILIAHBL § OYHOM (opme O4HOM (opmMe 00ydeHus)
g 00y4eHus)
3 3aHaTus 3aHaTHs DopMbI IPOMEXKYTOIHOH
JICKITUOH- CEMUHap- arreCTalnu
HOT'O TUIIA | CKOTO TUIIa

1. | Bexenue. [Ipumepsr 3a1aq 6 2 2 BeicTynieHnss Ha  3aHATHAX
€CTECTBO3HAHWSI, MX (OpMaTH3aIusl. CEMHHAPCKOTO THIIA.

2. | OcHOBHBIC onpenecHus u 6 2 2 BreicTyruleHHsT Ha  3aHATHIX
KiIaccuuKanus IKCTPEMATTBHBIX CEMHHAPCKOTO THIIA.
3aj1ad4.

3. | Teopembl cyliecTBOBaHUS PEIICHHS 6 6 4 BreicTyIuleHHsT Ha  3aHATHIX
B DKCTpPEMAJIbHBIX 3a/1a4aXx. CEMHHApPCKOTO THIIA.

4. | I'magkue KOHEYHOMEPHBIE 6 6 4 BeicTynieHns Ha  3aHATHAX
IKCTpEeMaJIbHbIC 3a71a4u oe3 CEMHUHAPCKOTO THIIA.
OTpaHUYCHUH.

5. | 3agaunm MaTEeMaTHICCKOTO 6 4 4 BricTyruiennst Ha  3aHATHAX
POrpaMMHUPOBAHHSI. CEMHHAPCKOTO THIA.

6. | 3agaum BBIITYKJIOTO 6 4 4 BeicTynieHnss Ha  3aHATHAX
MPOTPaMMHUPOBAHHSI. CEMHHAPCKOTO THIIA.

7. | Ilpocreiiniast 3agada KJIaCCHUYESCKOIO 6 6 6 BreicTyruleHHsT Ha  3aHATHIX
BapUALMOHHOTO UCYHCIICHHSI. CEMHHAPCKOT0 THIIA.

8. | 3amaum, CBOAAIIMECS K PEIICHHIO 6 4 4
VHTETPAJIbHBIX YPABHEHUI

HWrtoro 3a cemectp: 34 30 DK3aMeH

Wroro no nucruiuinge: 34 30

4.2. PazBepHyTO€ ONHCAHUE COEPKAHUS TUCUUILIHHBI M0 pa3aeiaM (TeMam)
1. Benenue. [Ipumepsl 3a1au ecTeCTBO3HAHUS, UX (popManu3anus.

1.1. 3agaua Apxumena.

1.2. 3agaua AnosutoHUsL.

1.3. 3agada o 6GpaxucTOXpoHe.
1.4. 3agaua HaBuUraIuu.

2. OCcHOBHBIE OIIpeeNIEHNs U KlIacCU(UKALUA SKCTpEMalbHbIX 3ajau.
2.1. O0uire sKCcTpeMalibHbIE 33a4H: IOCTAHOBKA, OCHOBHBIE OIPEICIICHUS, TUIIBI OTPaHUYCHHH.

2.2. PacmmpeHHas TIOCTaHOBKa JSKCTPEMAaJIbHOW 3ajlayw,

3KCTp€MaHBHOﬁ 3ala4i, MUHUMU3HUPYIOIAad U MaKCUMU3UPYIOIIad IMMOCICA0BATCIIbBHOCTH.

2.3. Knaccel SKCTpeMallbHBIX 3a71a4.

3. Teopemsbl CyLIECTBOBaHMSI PELICHUS B SKCTPEMAIIBHBIX 3aJa4ax.

3.1. Teopema BeiiepmTpacca.
3.2. Teopema JleGera.

HMXKHEC HW BCPXHEC 3HAYCHHUA
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3.3. Teopema Ui HEKOMITAKTHOTO OTpaHHUYEHU B ClIyyae pocTa PyHKIMOHATIa Ha OECKOHEYHOCTH
BJIOJIb OTPAHUYEHUSI.

4. I'majikvie KOHEYHOMEPHBIE HKCTPEMaIbHbIC 331a4l 0€3 OrpaHUYCHUI.

4.1. TlocraHoBKa TJIAIKOW KOHEYHOMEPHON OKCTpEMajbHOM 3amauyud 0e3 OrpaHUYCHH,
OIIpEeEIICHUSI.

4.2. HeobxoaumebIe yCIOBHS SKCTpeMyMa 1-0ro mopsika.

4.3. Heo0xoauMble yCIOBUS SKCTpEMyMa 2-0r0 MOPSIKa.

4.4, JlocTaTOYHBIC YCIOBHS IKCTPEMyMa 2-0T0 TOPSIKA.

4.5. AIropuTM peleHHs IMaAKoH KOHEYHOMEPHOM SKCTpeMalIbHOM 3a7jauu 0e3 OorpaHudeHui.

5. 3agayn MaTeMaTU4eCKOTo MPOrpaMMHUPOBAHMSL.

5.1. [TocranoBka o01IeH 3a7]a4i MaTEMaTUYECKOTO IIPOrPAMMHUPOBAHHSL, OTIPE/ICICHUSI.

5.2. 3ajaynm MaTreMaTH4YEeCKOro MIPOrpaMMHUPOBAHUS C OrPAaHUYEHUSMH B BHUJIE PABEHCTB U
HEPABEHCTB.

5.3. Teopema o HesIBHOHM (QYHKIIMH, IEMMA O IOITyCTUMOM BEKTOPE.

5.4. ®ynkuus Jlarpanxka.

5.5. TlpaBuno mHoxutenei Jlarpamxka s 3agaudl MaTEMaTHYECKOTO IMPOTPAMMHUPOBAHUS C
OTrpaHMUYEHUSIMU B BUJIE PaBEHCTB. BBIPOKIEHHBIE U PETYIISIPHBIE CTAllMOHAPHBIE TOUKH.

5.6. MeTon HeonpeneneHHbIX MHOKHUTENEH Jlarpamxka.

5.7. IlpaBuno MHoxuTene Jlarpamxka sl 3agauum MaTEMATHUYECKOTO IPOrpaMMHUpPOBaHUS C
OTpaHUYEHUSIMU B BUJIC PABEHCTB U HEPABEHCTB.

6. 3aa4X BBITYKJIOTO IPOrPaMMUPOBaHUS.

6.1. DnemMeHTHl BBIMYKJIOTO aHaiu3a. BbIMyKible MHOXECTBA B JIMHEMHBIX MPOCTPAHCTBAX,
BBINTYKJIbIE ()YHKITHH.

6.2. IlocranoBka oOmIEH 3aAauu BBITYKJIOrO MPOrPaMMHUPOBAHMS KaK 3aJadyd MHUHHUMH3AIUN
BBIYKJION (YHKIMU Ha BBITYKIOM MHOXecTBe. IlocTaHOBKa mpocCTelei 3agadd  BBITYKIJIOTO
IPOrpaMMHUPOBAHUA.

6.3. OcHOBHOE CBOWCTBO OOIIEH 3a7auyd BBIIYKJIOTO MPOrPaMMHUPOBAaHUS 00 aOCOIIOTHOM
MUHUMYME.

6.4. Teopema Kyna-Takkepa. Ycnosue Cneiitepa.

7. Ilpocreiinias 3a1a4a KJIaCCUYECKOTO BApUAITMOHHOTO HCUUCIICHUS.

7.1. TlocraHoBKa MpOCTEHINEH 3alayd KIJIACCHUYECKOro BapHaIllMOHHOrO ucuuciieHus. lloHsTus
c1aboro M CHJIBHOTO JIOKAJbHBIX IKCTPEMYMOB B IPOCTEHIIEH 3aaui KJIaCCUYECKOT0 BapHUalliOHHOTO
VCYMCIIEHUS, CBSI3b MEX/ly 3TUMHU BUIAMH S3KCTPEMYMOB.

7.2. Ypauenue Oitnepa-Jlarpamxka. Jlomyctumbie sxctpemanu. [lepBble MHTETpasibl ypaBHEHUS
Olinepa-Jlarpanxa.

7.3. KBagpaTtuuHble MpOCTEHINHE 3aa9K KIACCHYECKOTO BapHaAIlMOHHOTO ucuucieHus. dopmyna
NpUpPALICHUS KBaAPAaTUYHOTO (PYHKIIOHAIIA.

7.4. Jloctato4yHble YCIOBHUsI aOCONIOTHOTO 3KCTpeMyMa B KBaJpaTHYHOW IMPOCTEHINEH 3amaye
KJIACCUYECKOI'0 BApHALIMOHHOTO UCUUCIICHHUS.

7.5. HepaBencTBo BupTtunrepa.

7.6. IIpuMepsl MPOCTEHIINX 3a/1a4 KIIACCHYECKOTO BapUAIMOHHOTO MCUYHCICHUS: PEIICHUE 3aauu
0 OpaxuCTOXpOHE, MOCTAHOBKA U PEIICHUE 33]a4l O TAPMOHUYECKOM OCLIMIUISTOPE.

8. 3agaun, CBOISALIMECS K PELICHUIO MHTETPAJIbHBIX ypaBHEHUM.

8.1. IlonsiTue uHTErpaIbHOrO ypaBHeHUs. Knaccudukanus nHTerpajbHbIX ypaBHEHUH.

8.2. HenuueiliHble MHTErpalibHbIE ypaBHEHUs. YpaBHEHHE Y PbICOHA, ypaBHEHHe [ 'ammMepiiTeiina,
HeJIMHEeTHoe ypaBHeHre BonbTeppa.

8.3. [Ipumepsl 3a1a4, CBOJSAIMIUXCS K PEILICHUIO HHTETPATIbHBIX YPAaBHEHUH.

8.4. MeTon mocnenoBaTeNbHBIX MPUOIMKCHUN PEIICHUsI MHTETPAIbHBIX YPaBHEHUM.

8.5. TeopeMsl CyIIECTBOBAaHUS U €AMHCTBEHHOCTH PEUICHUN MHTETPAIbHBIX YPaBHEHUI.

8.6. Teopembr ®penronsma. AnpTepHaTuBa Opearonpma.
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8.7. IToBTopHBIE siapa. Pe3onbBenTa.

8.8. lIHTerpanbHble YpaBHEHHUS C BEIPOXKICHHBIM SIIPOM.

8.9. Anmpokcumars peieHuss HHTETPaIbHOTO YPaBHEHUS C HEBBIPOXKIECHHBIM SPOM PELICHUEM
MHTETPAJIbHOTO YPaBHEHUS C BBIPOXKICHHBIM SITPOM.

5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

[lepeyenp  WHGOPMAIMOHHBIX  TEXHOJOTHH,  HUCHOJB3YyEeMBIX  NPH  OCYLIECTBICHUU
0o0pa30oBaTeNbHOTO Tpolecca MO JUCIHUIUIMHE: TEXHOJOTHMH CMEIIAaHHOTO OO0Y4YeHHs, TEXHOJIOTHUs
poOJIEMHOTO 00Y4EHUSI.

6. YueOHO-MeTOoAMUYECKOE 0OOecTieYeHHe CaMOCTOSITeIbHOM PadoThl 00yYaKIIHXCS

Crenuduka  KOMIIETEHTHOCTHO-OPHEHTUPOBAHHOTO  MOAXO/a,  JIEKALIer0 B OCHOBE
NeHCTByIOMUX 00pa3oBaTeNbHBIX CTAHJAPTOB, OOYCIOBIMBAeT HEOOXOJUMOCTh MPABUILHOW H
3 PEKTUBHON OpPraHU3alMM CaMOCTOATENBHOM paboThl CTyIEHTOB. J{JIsl yCHEmHOro M3ydeHHs! Kypca
CTYJEHTaM CJIeIyeT He TOJIbKO MOCeUaTh BCE JICKIIMOHHBIE 3aHATHS U 3aHITHSI CEMUHAPCKOr0 THIA, HO
U KaK MOKHO OOJIbIlIe pabOTaTh CAaMOCTOSITEIBHO C YU€OHHUKAMH, YUYECOHBIMH U Y4€OHO-METOIUUECKUMHU
MocOOMsIMH, MOHOTpagusIMHU, HAyYHBIMH OKypHajaMu, COOpHHMKaMW CTaTel, MarepuajaMu
KOH(epeHIMA, B HAY4YHbIX, B TOM YHCIE IJIEKTPOHHBIX, OMONMOTEKax. B CBA3M C 3TUM CTyAeHTaM
pexkomeHayeTcsi o0paTuTh 0cod00oe BHUMaHUE Ha CIHCOK JIMTEPATyphl MO JUCHUIUIMHE. B HeMm yka3zaHa
yueOHasi ¥ Hay4Has JIuTepaTypa, pecypcbl HTepHEeTa, KOTOphle MOTYT OBITh HCHOJB30BAHbI KaK IS
MOJATOTOBKHU K 3aHATHSIM, TaK U IIPU MOATOTOBKE K UTOTOBOM OTYETHOCTH IO TUCIUIUIMHE.

Hns s¢ddexktuBHOr0 GopMHpOBaHMA 3HAHMN, YMEHHH M HaBBIKOB, MPEIYCMOTPEHHBIX
IpOrpaMMoii Kypca, CTyIeHTaM Ba)KHO IIPABUJILHO OPraHU30BaTh MOJATOTOBKY K ayAUTOPHBIM 3aHATHUSM.

Jlexuu — Gopma yueOHOro 3aHATHSA, 1IeTTb KOTOPOTO COCTOMT B PACCMOTPEHHH TEOPETUYECKHUX
BOIIPOCOB M3JIaraéMo JUCIUIUIMHBI B JIOTUYECKH BBIACpKaHHON (opme. Becbma monesHou s
OBJIA/ICHUSI MAaTEPUAJIOM SIBJISIETCSl «CHCTEMa OINEPEKAIOIIero YTCHUs», KOTJa CTYACHT MpeIBAPUTEIHHO
IPOYUTHIBAET IO TEeMaM JIEKIM MaTepuai, coJepKaluiicss B ydyeOHHKaxX, y4eOHbIX U YydeOHo-
METOAMYECKHX IOCOOMIX, YTO TO3BOJISIET Ooyiee TIIyOOKO BOCIPHHMMATH JIEKIIUHM IPEIoiaBaTes.
[TomMOXeT MOJY4YUTh HOBBIE 3HAHUS M CUCTEMATHU3MPOBATh MX COCTABIIEHUE CTYJCHTAMH KOHCIIEKTOB
NPOYUTAHHBIX PAOOT B COOTBETCTBHUH C COJEPKAHHMEM MPOTpaMMbl M TPUMEPHBIM IEpeUuHEM
KOHTPOJIBHBIX BONPOCOB. JTO TakK€ CYIIECTBEHHO OOJIETYUT TOArOTOBKY K AaTTeCTallud IO
JTUCLUTUIMHE.

3aHATHS CEMHHApCKOrO TUIa — TpymmoBas (opma 3aHATUH, NPOXOISAIIUX MPU AKTUBHOM
y4acTHH CTyJAeHTOB. OHHM CIIOCOOCTBYIOT YIIyOIEHHOMY HM3YyYCHHMIO HanOojee CIO0XHBIX BOIPOCOB
TUCIUIUIMHBI U CIYXaT OCHOBHOM (pOpMOM MOJABENEHUS UTOTOB CAMOCTOSITETbHOM pabOThl CTY/IEHTOB.
Ha 3TuX 3aHATHAX CTYIEHTHI y4yaTcs TPaMOTHO M3JIarath MpoOJIeMbl, CBOOOJHO BBICKAa3bIBATH CBOU
MBICTIU M CYXKJIEHHUS, BECTH TMOJEMHKY, yOexaaTb, IOKa3blBaTh, OMpPOBEpraTh, OTCTaMBaThb CBOU
yOeXIeHHUs, pacCMaTPUBAIOT  CHUTYallUH, CIOCOOCTBYIOIIME  Pa3sBUTHIO  MPOPECCHOHATBHON
KOMIIETEHTHOCTH. Y MEHHE BBICTYNATh NEpe] ayIUTOpUel 1 TpaMOTHO 0OOCHOBBIBATH CBOIO MO3MIIMIO —
HEOOXO/MMBbIE HABBIKM. 3aHATHS CEMUHAPCKOTO TUIA IMPH3BaHbBI HE TOJBKO YIIyOUTh W 3aKPENUTh
TEOPETUYECKHE 3HAHUS CTYJCHTOB, HO M HAY4YUTh MOJB30BAaThCSA ATUMH 3HAHUSMHU Ha mpakThke. Ha
3aHATUS CEMUHAPCKOTO THIIA BBIHOCATCS HauOojee BaXKHBIC W CIOXKHBIE U M3YYEHHs] TEMBI Kypca.
KauectBo camocrosiTensHOl paboThl CTYACHTOB MPOBEPSETCS MPENnoaaBaTeseM BO BpeMs 3aHATUN
CEeMHMHAPCKOT0 THIA IIyTEM MPOBEACHUS YCTHOTO OIPOCa.

Jlis opraHu3ainyy CaMOCTOSITEIbHON paboThl CTYAEHTOB MO OCBOEHHIO y4yeOHOro MmaTepuaia
NPaKTUKYeTCs BblJauya CTyJeHTaM y4eOHOW JUTeparyphl (CM. CHUCOK JUTEPATyphl) U METOAUYECKHX
ykazaHui (cMm. npmiioxenue 1 k qanHoi PIT) B TekcToBOM niu aekTpoHHOH hopme. J[J1st caMOKOHTPOIIS
U TIOATOTOBKH CTYJIEHTOB K UTOTOBOM OTYETHOCTH MO AMCLUIUIMHE BBIIAETCS CIIUCOK BOIIPOCOB.
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7. XapaKkTepHCTHKA OLICHOYHBIX CPeICTB /Ui TeKyllero KOHTPOJISI YCIeBaeMOCTH H
NMPOMEKYTOUYHOH aTTecTAMU 00yYaIOIMXCS 110 JMCHHUIJIMHE

Texyumuii KOHTPOJIb: BHICTYIUIEHHS HA 3aHATUAX CEMMHAPCKOIO THIIA.

WToroBhIii KOHTpPOJIB: YCTHBIM 3adeT. B OuieT BXOAAT 2 TEOPETUYECKHX BOMPOCA W OHO
KOMIIETEHTHOCTHO-OPUEHTHpPOBaHHOE 3anaHue. Kaxmoe u3 3amanuii Omiera OIGHHMBAeTCs MO S5-TH
OanpHOM TIKane. VITOroBbIl pe3ysnbTaT 3a OTBET ONMPEACNACTCS KaK CpelHee apru(METHYECKOe MEXKIY
NOJYyYeHHBIMH MM OaiyiaMH 3a OTBETHl Ha TEOPETHYECKHE BOINPOCHI M PEUICHHE KOMIETEHTHOCTHO-
OPUEHTUPOBAHHOTO 3a/1aHus (P HEOOXOAMMOCTH MCIIONB3YETCsl OKpYTJIEHUE 10 OIMKalIIero 1eiaoro
4uca).

OneHka «OTIMYHO» BBICTABIAETCS CTYACHTY, €CIM CpeaHee apudmeTHueckoe (WM ero
OKpYIJIGHHE /0 IEeJIOr0) MEXAY MOJTY4YeHHBIMU CTYACHTOM OajUlaMd 3a OTBEThl HAa TEOPETHUECKUE
BONPOCHl M pEIIEHHE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOTO 3a/JaHus paBHO 5. OlEHKa «XOpOILIo»
BBICTABIIICTCS CTYICHTY, €CIIM cpelHee apu(MEeTHUecKoe (MM €ro OKpPYIJIEHHE 10 IIeJIOT0) MEXIy
MOJIyYUEHHBIMU CTYJEHTOM OajulaMM 3a OTBETHl Ha TEOPETHYECKHE BOMPOCHl M  peIlIeHHe
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOTO 3aaHus paBHO 4. OlLieHKa «yJOBJIETBOPUTEIBHO» BBICTABIIAETCS
CTYIEHTY, €CIHM CcpeaHee apu@meTnyeckoe (WIM ero OKpyrjeHHe A0 ILEJ0oro) MEXIy MOIy4YeHHBIMU
CTyA€HTOM OaijamMM 3a OTBEThl Ha TEOPETUYECKHE BONPOCHl U pEIICHHE KOMIETEHTHOCTHO-
OpPUEHTUPOBAHHOTO 3a/laHusl paBHO 3. OlLIeHKa «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCA CTYAEHTY, €ClU
cpeanee apudmernueckoe (MK €ro OKpyIriIeHre A0 IeJI0ro) MEKIy MOMyYEeHHBIMH CTYIEHTOM OajiaMu
3a OTBEThl Ha TEOPETHYECKHE BOIPOCHI M pEUIeHHE KOMIETEHTHOCTHO-OPHUEHTHUPOBAHHOIO 3a/laHus
paBHO 2.

8. YueOHO-MeToAUYeCKO€e U HH(OPMAIIHOHHOE 00ecTieYeHUe U CHUTILTHHBI

OcHOBHas uTeparypa:

l. BacunbeBa, A.b. MHTerpanbHbie ypaBHeHus: yueOHoe mocobue / A.Bb. Bacuibesa,
H.A. TuxonoB. - Mockga : ®usmatiut, 2003. - 78 c. - ISBN 5-9221-0275-3 ; To xe [DneKTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68122

2. Kpyrukos, B.H. Metoasl ontumuzanuu : yuedHoe mocoobue / B.H. Kpyrukos. - Kemeposo :
Kemeposckuit rocynapcrBennslii ynusepcuter, 2011. - 92 c. - ISBN 978-5-8353-1132-3 ; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232682

3. JletoBa, T.A. Metoas! ontumusainuu. [Ipaktudeckuit kypce : yuebHoe nocoodue / T.A. Jletona,
A.B. ITantenee. - Mocksa : Jloroc, 2011. - 424 c. - (HoBas yHuBepcuteTckas oubnuoreka). - ISBN
978-5-98704-540-4 ; To xKe [DneKTpOHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=84995

4. Munens, A.A. Metoasl ontuMu3anuu : yaebHoe mocobue / A.A. Munens, A.A. lllenecTos,
B.B. Pomanenko ; MunHuctepctBo oOpa3oBanusi W Hayku Poccmiickoit ®enepanuu, Tomckuit
l'ocynapcrBennsiit Yuusepcurer Cucrem Ynpasienus u Paguosnekrponuku (TYCYP), ®DAKVYJIBTET
JUCTAHIIMOHHOI'O OBYUEHUA (®O). - Tomck : TYCVYP, 2017. - 198 c. : un. - bubnuorp.:
c.193-194. ; To xKe [DneKTpOHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=481034

5. Moxustayk M. I1. BapuanuonHnoe ucuuciieHne. JKcTpeMalibHbIe 3a1auu. YueOHuk - MockBa
— WxeBck: MHCTUTYT KOMIIBIOTEPHBIX HccienoBanuii , 2006. http://www.biblioclub.ru/book/114732/

6. CyxapeB, A.I'. Kypc wmeromoB ontumusanuu : ydebnoe mocodbue / A.I'. Cyxapes,
A.B. Tumoxog, B.B. ®enopos. - 2-¢ uza. - Mocksa : @uszmarnut, 2011. - 368 c. - ISBN 978-5-9221-
0559-0 ; To xe [DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=76629

7. ®enynen, H.U. Meroasr ontumuzanuu : yaeonoe nocooue / H.U. @enynen, FO.I'. Uepaukos. -
Mocksa : ['opuast xkuura, 2009. - 376 c. - ISBN 978-5-7418-0557-2 ; To xe [DneKTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=229023

JlononuurenpHas IuTeparypa:


http://biblioclub.ru/index.php?page=book&id=68122
http://biblioclub.ru/index.php?page=book&id=232682
http://biblioclub.ru/index.php?page=book&id=84995
http://biblioclub.ru/index.php?page=book&id=481034
http://www.biblioclub.ru/book/114732/
http://biblioclub.ru/index.php?page=book&id=76629
http://biblioclub.ru/index.php?page=book&id=229023

OcHoBHas npodeccroHaibHasi 00pa3zoBaTeIbHas IporpaMma
02.03.01 Maremartuka 1 KOMITBIOTEPHBIC HAYKH
(MaTemaTuka 1 KOMIBIOTEpHBIEC HAYKH)

1. AnekceeB, B. M. COopuuk 3amau mo ontumm3anuu / AnekceeB B. M., I'amee 3. M.,
TuxomupoB B. M. M.: ®usmaraut, 2007. - 254 ¢ ; To xe [DnextponHsni pecypc]. - URL:
http://www.biblioclub.ru/book/67227/

2. BacunbeBa, A.b. Jluddepenumansuple W HHTETpalIbHBIC YpaBHEHUsA. BapuarmonHoe
ucuucieHue B npumepax u 3amadax / A.b. BacuibeBa, I'.H. MenseneB, H.A. TuxonoB. - Mocksa :
Ouszmatiur, 2005. - 214 c. - ISBN 5-9221-0628-7 ; To xe [DnekTpoHHbIi pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68123

3. Jloutt, Y.B. Jluneiinbie unterpanbueie ypaBaenus / Y.B. Jloputt ; pen. [I.A. Paiikos. - 2-¢
u3ll. - Mocksa : ['oc. u3n-Bo TexH.-TeopeT. nut., 1957. - 266 c. - ISBN 978-5-4458-4440-2 ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=213744

4. MamxupoB, A.B. CnpaBoyHMK 10 WHTErpajbHBIM ypaBHeHUsM /  A.B. Manxupos,
A 1. llonssauH. - MockBa : @usmarnut, 2003. - 609 c. - ISBN 5-9221-0288-5 ; To xe [D7aeKTpOHHBIH
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=82653

5. CrpyuenkoB, B.M. Meroapl ontummu3anuud B npukiaaHeix 3amadax / B.U. CtpydeHkoB. -
Mocksa ; bepnun : upexkr-Menua, 2015. - 434 c. : un., cxem., Tadi. - bubmuorp. B kH. - ISBN 978-5-
4475-3800-2 ; To xKe [DneKTpOHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=457743

Pecypchbl uHpOpMAIIIOHHO-TEIEKOMMYHUKAIMOHHOU ceT « HTepHeT»:

Cuctema D2JIGKTPOHHOW TOAJMEPKKH OOpa3oBaTenbHOTO Tporecca «Moil  yHHUBEPCUTET
https://uni.ivanovo.ac.ru

[Tpodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI:

ObC «YHuBepcuTeTckas OudbanoTeka oHnainH» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oudnaunorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onekrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker o¢HCHBIX
nporpamMm Microsoft Office u(unm) LibreOffice, unrepuer-Opaysep Microsoft Edge n(mwim) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne T CIUTITUHbI

VY4eOHbIE ayAUTOPUH:

- JUIA TPOBEJCHUS 3aHATHM JICKIIMOHHOTO THUIA C KOMIUIEKTOM CIECIHUATU3UPOBAHHON Yy4eOHOMH
MeOeTM W TEXHMYECKUMHU CPEICTBaMU OOYYCHHs, CIHYXAIIUMHU [UIS TPEJOCTaBICHUS ydeOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH;

- Uil TPOBEJEHUS 3aHATUH CEMUHAPCKOIO THUIA, KOHCYJbTALMM, TEKYLIEro KOHTPOJA U
MIPOMEKYTOUYHON aTTECTallUh C KOMIUICKTOM CIEIUATU3UPOBAHHON Y4eOHON MeOeIu U TeXHUYSCKUMU
CpeAcTBaMu O0yYEeHHUS.

[Tomerenne st caMOCTOSITEILHOM PabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIEeIHAIU3UPOBAHHOM
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTHIO MOAKIIOYCHUS K cetn «HTepHeT» u
obecnieuenuem noctyma B JUOC.

JleMOHCTpaliMOHHOE 00OpYy/IOBaHUE U Y4eOHO-HATIISIHBIE TOCOOWS JUIS 3aHSATHUH JIEKIIMOHHOTO
THIIa, 00ECTICUNBAIOIINE TEMATHICCKNE UILTFOCTPAIIHH.
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ABTOP(bI) padoyeii NporpaMMbl AUCHUILIMHBL. JTOICHT Kadeaps! GyHIaMEHTAIbHOM
MaTeMaTHKH, KaHJ. ¢pus.-maT. Hayk Typtun /[.B.

[Tporpamma paccMoTpeHa U yTBEp:KeHa Ha 3acelaHnu Kadeapsl GyHIaMEeHTAIbHON MaTeMaTUKH

« 31 » aBrycra 2021 r., mpoTtokon Ne 1

[Iporpamma ob6HOBICHA

pOTOKOJ 3acenanus kageapsr Ne 1 oT « 1 » ceHTa0ps 2023 .
CormnacoBaHo:
.
PykoBoautens OI1 _C'/’ (7% “#__ Typrun J.B.
(nmoamnucek)

[Iporpamma oOHOBIIEHA

IPOTOKOJI 3aceanus kadenpsl No OT « » 20 T
CormnacoBano:
PykoBoautens OI1 Typrun J1.B.

(moanuck)

[Iporpamma oOHOBIIEHA

IPOTOKOJI 3aceianus kadenpsl No OT « » 20 T
CormacoBaHo:
PykoBoautens OIT Typrun J1.B.

(moamnucek)
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