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1. Ilesin ocBOECHHUSA TMCIUTLIAHBI
- U3Y4UTh OCHOBHBIC MAaTEMaTHYECKHE CTPYKTYPHI, HEOOXOIUMBIC MPU PEIICHUU BO3HHUKAIOIINX B
€CTECTBO3HAHWH 3a/1ay,
- OBIQJACTh TMPUMEHEHHUEM MATEeMATHYECKUX METOJOB Tpu (QopMaIM3ali ¥  PEUICHUH
BO3HHUKAIOIIUX B €CTECTBO3HAHMH 3a7a4.

2. MecTo nucuunuHbl B cTpykType OIT

I[I/ICL[I/IH.HI/IHa BXOOIUT B BapI/IaTI/IBHYIO YacThb.

Jl1st ocBOGHMSI TaHHOW JUCITUTIIMHBI 00YUYaIOIUNCS TIOJDKEH:

3HaTh: OCHOBHBIC TOHSATHS, YTBEPXKIEHHUS U METOAbI anreOpbl, aHATUTUYECKOH T'€OMETPHH,
MaTeMaTU4YeCKOr0 aHalln3a, TUCKPETHON MaTeMaTUKH, Tu(dhepeHIInaTIbHbIX YpaBHEHUH.

YMGTBI peH_IaTI: THUITIOBBIC 3aJ1a4u a.HI‘66pBI, aHaHHTquCKOﬁ F€OMeTpI/II/I, MAaTEeMaTHU4YCCKOT' O
aHajn3a, TUCKPETHON MaTeMaTUKH, MU PepeHIINATbHBIX YPaBHCHHM.

Bnamers: HaBBIKAMH ~ NPUMEHEHHs  METOAOB  aireOpbl, AaHAJUTHYECKOW  TIeOMETpHH,
MaTeMaTU4YeCKOr0 aHalln3a, TMCKPETHON MaTeMaTUKH, Tu(dhepeHIInaTIbHbIX YpaBHEHUH.

I[I/ICLII/IH.HI/IHBI 148 HpaKTI/IKI/I, JUIA KOTOpBIX OCBOCHHC ,Z[aHHOI\/'I AUCHUITIIINHBI H€O6XO,Z[I/IMO KakK
MPEAMICCTBYIONIEE: JIOMOJIHUTENbHBIE TJIaBbl MAaTEMaTUYeCKOrO0 aHaliu3a W TEOMETpHUH, ydeOHas
NPaKTHKa, PAKTHKA 110 MOJYYCHHIO EPBUYHBIX MPO(ECCHOHANBHBIX YMEHUN U HAaBBIKOB, B TOM YHCIIE
MEPBUYHBIX YMEHUHN U HABBIKOB B HAYYHO-UCCIIEAOBATEIIBCKOMN NS TEIIbHOCTH.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs M0 TUCHHUILINHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

[Ipu ocBOGHMM TUCIUTIIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIETEHIIMU B cooTBeTcTBUH ¢ PI'OC
BO 1o nanHOMY HanpaBJIEHUIO TOATOTOBKH:

a) obmenpodeccrnonansubie (OI1K): Her.

0) mpodeccuonansusie (I1K):

[1K-1- Crioco6eH BBISBIATH aKTyalbHbIE HAYYHBIC MPOOJIEMBI B CBOCH 00JACTH CIICIHAIA3AIUN U
pemaTh uX Mmoj pyKOBOJCTBOM CIEIIUATHCTOB 00JIe€ BEICOKOW KBATU(DUKAIIHH.

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHHS MO MAUCHHUILUINHE, COOTHECEHHBIX ¢
¢hopMHupyeMBbIMH KOMIIETEHIIUSIMH

B pe3ynbrare ocBOeHUS AUCIUIIITUHBI 00YyYaIONIUICS JTOTKEH:

3HaTh:

- MaTeMaTHUYeCKHe MOJEIN M METOAbl UX HCCIEIOBaHUS, MPUMEHSEMBIC Ui PEIICHUs 33]a4 B
001aCTH MaTEMaTHKK U KOMITbIOTEepHBIX HayK ([TK-1);

- TEOPEeTUYECKUE pPe3yibTaThl B 00JACTH MAaTEMaTUKU U €CTECTBEHHBIX HAYK, UCIOJIB3YEMbIC B
MaTeMaTHKE M KOMIbIOTepHBIX Haykax (ITK-1);

- TEXHUYECKUE U MMPOrPaMMHBIC CPEICTBA peanu3aiuu nHpopmairoHHbix nporeccos (I[TK-1);

- OCHOBHBIC MaTEMaTHUYECKHUE CTPYKTYpbl, HEOOXOAWMBbIC TPU PEIICHHH BO3HHUKAMOIIUX B
ectectBo3Hanuu 3aaad (I1K-1);

- CBSI3W MEXIy OCHOBHBIMH MAaTEMaTHUYECKUMH CTPYKTYpaMH, HEOOXOIWMBIMU TPH pPEHICHUU
BO3HUKAIOIIUX B €CTECTBO3HAHUM 3a]a4, 3aKOHOMEPHOCTH, KOTOPHIM OHH TOJYMHEHBI U TOT
MaTeMaTHYECKUH aImapar, Mpu MOMOIIH KOTOPOI'0 yCTaHABIMBAOTCs 3TH 3akoHoMepHocTH (TTK-1);

- OCHOBBI METOJIOJIOTUU E€CTECTBEHHOHAYYHOTO TMO3HAHUS PEATbHOTO MUpPA ¢ YUETOM Crielu(PUKU
MaTeMaTHYECKUX U €CTeCTBEHHOHaY4HbIX mpouexyp (ITK-1);

- OCHOBHI (DYH/IAMEHTAIBHBIX TEOPUH 00 OKPYKAIOIIEM MHUPE, 3aKOHBI Pa3BUTHS aHTPOIIOTEHHOTO
MHpa, MOHMMATh 3aKOHBI UYEIIOBEUYECKOW IESITETLHOCTH O CKBO3HBIX HJEAX, MOIXOAAX, MPHHIUIAX,
KaTeropusx, UMerIux xapakrep BceoodmHocTu ([MK-1);
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- UMETh TEOPETUYECKOE 3HAHHE O CTPYKTYpE, JIOTMUECKOH OpraHu3aluu, METOJaX M CPeICTBax
JeSITeIIbHOCTH, HAIPaBJICHHOW HA MATEMAaTHYEeCKOE MOJICIIMPOBaHUe pealibHbIX mpoiieccos ([TK-1);

- crnocoObl HUCCIEOBaHUS MOJIelei, TpaHHll MPUMEHHUMOCTH €CTECTBEHHOHAYYHBIX METOJIOB
MateMmaTuueckoro moaenuposanus (ITK-1);

- (ynnameHnrtagbHble 00JaCTM OCHOBHBIX MaTE€MaTHUYECKHUX AMCLUUILIIMH, HEOOXOIMMBbIE MpHU
pellIeHIH BO3HUKAIONIMX B ecTecTBO3HaHuu 3a1a4 ([1K-1);

- OCHOBHBIE METOJbl JI0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEP)KICHHM, KOTOPbIE HCIONb3YIOTCS
NPU PEIICHUU BO3SHUKAIONIUX B ecTecTBO3HaHuM 3anau ([1K-1).

YMmeTs:

- HUCIOJIb30BaTh MAaTEMATHYECKUE MOJENM U TEOPETHYECKHE pe3yabTaThl B  00]aCTsX,
UCIIOJIB3YIONIMX MAaTeMaTHYECKUE METOIbI U KOMITbIoTepHbIe TexHomoruu (ITK-1);

- TMPUMEHATH METOABl PEIICHUS PA3JIMYHBIX 337ad C MCIOJIb30BAHUEM MATEMaTUYECKOTO
MOJICITHPOBAHHUS ITPOIIECCOB, 00BEKTOB M mporpammuoro odecneuenus ([MK-1);

- pa3pabartbiBaTh 3((PEKTUBHBIC METO/IBI PEIICHUS 3a/1a4 €CTECTBO3HAHMSI, TEXHUKU, SKOHOMHUKH U
ynpasienus (ITK-1);

- IPUMEHSITh KOMIBIOTEPHl M TEICKOMMYHHKAIUH, CIICIUATBHOE 000pyI0BaHHE, IPOrPaMMHBIC U
amnmapaTHbIe CpEJCTBA, CHUCTeMBbl O00pabOTKM wWHpOpMaMK B 00JacTd HMHPOPMAINMOHHONW U
oubmmorpaduyeckoit kynpTyps (ITK-1);

- BOCIIPOU3BECTH OCHOBHBIE MaTeMaTH4eCKHe (aKThl, HEOOXOAUMBbIE TIPU PEIIEHUN BO3HUKAIOIINX
B €CTECTBO3HAHMU 33Jay, C IOMOUIbIO OOIIECNPUHATOW MATEeMaTHYECKOM CHMBOJMKOM B CTPOTHX
mareMaTrueckux tepmunax (ITK-1);

- pacro3HaTh MaTeMaTHYeCKHWe OOBEKTHhI, OTHOCSIIMECS K OTIEIbHOW MpeaMETHOW o0jacTu u
CyIIECTBYIOIINE MKy HUMHK 3akoHOMepHOCTH (TTK-1);

- YCTaHOBWTH CBSI3M MEXKAY Pa3IMYHBIMA MATEMATHUYECKUMHU TOHATHUSMHU, HEOOXOAMMBIMU TPU
pElIeHUH BO3HHMKAIOUIMX B €CTECTBO3HAHUM 3aj]ad, HCIOJb3Yysd MaTeMaTHYeCKHIl ammapaT AaHHOMN
KoHKpeTHoU obmactu ([TK-1);

- BuAeTh 3a abcTpakuusMd ©  (HOpPMaIbHBIMU METOAAaMH U  MOJENSMU  peajbHYIo
JCWCTBUTEIILHOCTD, U3y4EHUE KOTOPOH IPUBEIIO K CO3JaHUI0 3THX Moenei u adctpakimii ([TK-1);

- B MpoIiecce U3yueHUs pa3NuyHbIX (OpM ABIKEHUS MaTepuu Wik Gopm nepenadn HHGopMaun
OTBIIEYbCS OT WX COJEPKaHUs, BBIIETSAS CYIIHOCTHBIE CTOPOHBI TIpOIecca, MOJIeKAIINe
MareMaTHueckomy mozaenupoBanuio ([TK-1);

- BBITMIOJHATH COACPKATEIBHYIO W KOHIENTYAIbHYIO TOCTAaHOBKY 3a/lauyd M WHTEPIPETHPOBATH
pesyabTar e€ pemenus ([TK-1);

- OTJIMYaTh BUJBI MATEMaTHYECKUX TEOPEM, BBIACIATH HEOOXOIUMBIE M JIOCTATOYHBIC YCIIOBHS
Pa3IUYHBIX CBOMCTB MaTeMaTUYECKUX OOBEKTOB, KOTOPHIE UCIOIB3YIOTCS MPH PEIICHUN BO3HUKAIOIINX
B ectecTBo3HaHuu 3aaa4 (I[TK-1).

Bnaners:

- METOJIaMU MaTeMAaTUYECKOTO M AITOPUTMUYECKOTO MOJCTUPOBAHUS TPHU aHAIM3E 3a/1ad B
00JIaCTSX, UCTIOJIB3YIOIIMX MaTeMAaTHYCCKUE METO/Ibl M KOMITbIOTepHbIe TexHomoruu (ITK-1);

- METOJIaMH PEUICHUS Pa3IUYHBIX 33/1a4 C HCIOJIb30BAHMEM MATEMATHUYECKOTO MOJICITHPOBAHUS
MPOIIECCOB, OOBEKTOB W MPOTPAMMHOI0 OOecIeueHus1, pa3paboTKoi d(PPEKTUBHBIX METOOB pEIICHUS
3amay ecrectBo3nanus (I1K-1);

- CpeJICTBaMH BBOJIa M MAHUITYJIMPOBAHUS TEKCTOBOU U rpaduueckoit madopmarmeii (ITK-1);

- TepMUHOJIOTHEH 00JacTel MaTeMaTHKH, WCIOJb3YEeMbIX TPU PEHICHHH BO3HUKAIONIUX B
ecrectBo3Hanuu 3aaa4 (I[TK-1);

- crnocob0aMM yCTaHABIUBATh CBS3U MEXKIY MaTeMaTHYECKHUMH HICSIMH U TEOPUSMHU 00sacTeit
MaTeMaTHKH, KOTOPbIC UCIIOIb3YIOTCS IIPU PEIICHUH BOSHUKAIOIINX B ecTecTBo3HaHuM 3a1a4 (I1K-1);

- KOHKpPETHOW CHCTEeMON HAay4YHBIX METOJIOB TIO3HAHHUS C TIOMOIIBI0 (PYyHZAMEHTATHHBIX
€CTeCTBEHHOHAYYHBIX HJEH, OAX0/0B, IPUHIIKIIOB, MOHATHH U MaTeMatndeckux moxaenei (ITK-1);
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- orepanusIMHu IPOTHO3MPOBAHUS, CPABHEHHUS U OIICHKH, nHTeprnpeTupoBanus (ITK-1);

- 3HAHUAIAMU B 06HaCTI/I OCHOBHBIX MAaTCMAaTHYCCKUX IUCHIMUIIINH, KOTOpBIG I/ICHOJ'H:ByIOTC}I HpI/I
peIIeHHH BO3HUKAIONIMX B ecTecTBO3Hanuu 3a1a4 ([1K-1);

- MeTogamMu (OpPMYIMPOBKM M JOKa3aTeIbCTBAMH MAaTEMaTHUECKUX YTBEP:KIEHHH, KOTOpBIE
UCIIOIB3YIOTCS MPH PEIIEHUH BO3HUKAIOIIMX B ecTecTBO3Hanmu 3a1a4 (ITK-1).

4. O0beM u coep:KaHue TUCHUTNIMHBI

OO0BbeM TUCIMILTHHBI cOCTaBisieT 3 3aueTHbIX eauHull (108 akanemuueckux vaca).

4.1. Conepxanue JAUCHMIUIMHBI 1O pas3genam (TeMaM), COOTHECEHHOe ¢ BHJAAMH H
TPYA0EMKOCTBIO 3aHATHII JTeKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAaKTHOW PabOThI M CAMOCTOSITEIBLHON PabOTHI 00yYarOmIEerocs 1Mo JAUCIUILINHE
yKa3aH B y4eOHOM IIJIaHe 00pa30BaTEIbHOM MPOrpaMMBI.

Ne Buner 3ansatuil, ux DopMBI TEKYIIETO
/o Paznensr (TeMbl) o0beM (B ak.4yacax, o KOHTPOJISI yCIIEBAEMOCTH (110
JHCLMILIAHBL § OYHOM (opme OYHOM (popMe 00ydeHHs)
g 00y4eHus)
3 3aHaTus 3aHaTHsA DopMbI IPOMEXKYTOIHOH
JICKITUOH- CEMUHap- arreCTalnu
HOTO THIIA | CKOTO THIA

1. | Bexenue. [Ipumepsr 3a1a4 8 2 2 BeicTynieHnss Ha  3aHATHAX
€CTECTBO3HAHHMS, UX (opMaTH3anusl. CEMHHAPCKOT0 THIMA.

2. | OcHOBHbBIC onpeneacHUs u 8 2 2 BeicTyIuleHHsT Ha  3aHATHIX
KiIaccuuKanus IKCTPEMATTBHBIX CEeMHHApPCKOTO THIIA.
3aj1ad4.

3. | Teopembl cyliecTBOBaHUS PEIICHHS 8 2 2 BeicTyIuleHHsT Ha  3aHATHIAX
B OKCTPEMAJIbHBIX 33/1a9aX. CEMHHAPCKOTO THIA.

4. | I'magkue KOHEYHOMEPHBIE 8 2 2 BeicTynieHnss Ha  3aHATHAX
9KCTpEMaJIbHbIC 3a1auu 0e3 CEeMHHApPCKOTO THIIA.
OTpaHUYCHUH.

5. | Bagaun MaTeMaTHYECKOrO 8 2 2 BeiCTyIuleHHsT Ha  3aHATHIX
pOrpaMMHUPOBAHHSI. CEeMHHApPCKOTO THIIA.

6. | 3agaum BBIITYKJIOTO 8 2 2 BeicTynieHnss Ha  3aHATHAX
POrpaMMHUPOBAHHS. CEMHHAPCKOT0 THIA.

7. | Ilpocreiimniast 3agada KJIaCCHUYECKOIO 8 2 2 BeicTyIuleHHsT Ha  3aHATHIX
BapHAIIMOHHOTO HCYHCIICHHUSL. CEeMHHApPCKOT0 THIIA.

Hroro 3a cemecTp: 14 14 OK3amMeH

HToro no AucumIUIMHE: 14 14

4.2. PazBepHyTO€ ONHCAHUE COEPKAHMUS TUCUUILIHHBI M0 pa3aeiaM (TeMam)
1. Benenue. [Ipumepsl 3aau ecTeCTBO3HAHUS, UX (popManu3anus.
1.1. 3agaua Apxumena.
1.2. 3agauya AnosuioHusL.
1.3. 3agada o 6GpaxucTOXpoHe.
1.4. 3agaua HaBuUraIuu.
2. OCHOBHBIC OTIIpeIeTCHUS U KiTacCU(PUKAIIHSI SKCTPEMAJIbHBIX 3a]1a4.
2.1. O6mue >KcTpeMalbHbIE 3a/1a49K: TOCTAHOBKA, OCHOBHBIC ONIPEACIICHUS, TUITHI OTPAHUYCHHIA.
2.2. PacmpeHHas TIOCTaHOBKa SKCTPEMaJIbHOW 3aJladyd, HIDKHEE | BEpXHEe 3HAYCHUS
AKCTpEMaIbHOM 3aja4l, MUHUMU3HUPYIOIAs 1 MAaKCUMU3UPYIOIIas 0CIeI0BaTEIbHOCTH.
2.3. Knaccel SKCTpeMallbHBIX 3a71a4.
3. TeopeMbl CyIlIeCTBOBaHUS PEIICHUS B KCTPEMANIbHBIX 3a/1adyax.
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3.1. Teopema Beiiepmtpacca.

3.2. Teopema JleGera.

3.3. Teopema 111 HEKOMIIAKTHOTO OTPAHWYCHHUSI B CiTydae pocTa PyHKIIMOHAIA Ha OECKOHEYHOCTH
BJI0JIb OTPAHUYCHUS.

4. 'maakve KOHEYHOMEPHBIC IKCTPEMaIbHBIC 3a7a4n 0€3 OrpaHUYCHUM.

4.1. TlocraHOBKa TJIAAKONH KOHEYHOMEPHON OJKCTpeMalbHOW 3amadn 0e3 OrpaHuyYeHHH,
oTpeieNICHusI.

4.2. HeoOxoauMble ycI0BUS SKCTpeMyMa 1-0ro mopska.

4.3. HeobxoauMmbIe yCIOBHS SKCTpeMyMa 2-0TO TIOpsJIKa.

4.4. JlocTaTouHble yCIOBUS IKCTPEMyMa 2-0r0 TMOPSIKA.

4.5. AnITOpUTM pEeIIeHUs TIaJKON KOHEYHOMEPHOM IKCTpEMaTbHOM 3a1aun 0€3 OrpaHuYCHUH.

5. 3aauu MaTeMaTU4eCKOro NpOrpaMMHUPOBAHHUSL.

5.1. ITocranoBka o0mIel 3a1a4u MaTEMaTHYECKOTO MPOTPAMMUPOBAHUS, OTIPEICTICHUSI.

5.2. 3amaum MaTreMaTHYeCKOro MIPOrPaMMHUPOBAHHUS C OTPAaHUYCHHUSMH B BHUJEC PABEHCTB U
HEPaBEHCTB.

5.3. Teopema 0 HesIBHOM (YHKLIUH, IEMMa O JIOITYCTUMOM BEKTOPE.

5.4. ®ynknusa Jlarpanka.

5.5. IlpaBuno MHoxutene Jlarpamxka s 3agauum MaTEMATHUYECKOTO IPOrpaMMHUpPOBaHUS C
OTpaHUYEHUSIMU B BUJIE PABEHCTB. BRIPOXKICHHBIE U PEryJIsIpHbIE CTAllMOHAPHBIE TOUKH.

5.6. Metox HeorpeieieHHbIX MHOXKUTeNeH Jlarpanka.

5.7. TlpaBuno mHoxutened Jlarpamxka s 3a7audl MaTEMaTHYECKOTO IMPOTPAMMHUPOBAHUS C
OTPAaHUYEHUSIMU B BUJIE PABEHCTB U HEPABEHCTB.

6. 3a1a4uu BBITYKJIOTO TPOTPAMMHUPOBAHUS.

6.1. DnemMeHTBl BBIMYKJIOTO aHaiu3a. BBIMYKIbIE MHOXECTBA B JIMHEWHBIX MPOCTPAHCTBAX,
BBIMYKJIbIE (DYHKIINH.

6.2. IlocraHoBka oOmIEH 3aJaud BBITYKJIOTO MPOrPaMMHUPOBAHUS KaK 3aJaud MHHHMH3ALUU
BBITYKJIOW (YHKIIMM Ha BBITYKJIOM MHOXecTBe. [locTaHOoBKa mpocTediiell 3amadd  BBITYKIIOTO
pOrpaMMHUPOBAHUS.

6.3. OcHOBHOE CBOWMCTBO OOIIEH 3amadd BBITYKJIOTO IPOrpaMMHUPOBaHUs 00 abCOIOTHOM
MUHHUMYME.

6.4. Teopema Kyna-Takkepa. ¥Ycioue Crnelitepa.

7. Ilpocreiimias 3a1a4a KI1aCCUYECKOTO BAPUALMOHHOIO HCUUCIICHUS.

7.1. TlocTaHOBKa MPOCTEHINEH 3alayu KJIACCHYECKOTO0 BapHAIMOHHOTO HCYHCIIeHHs. [loHsATHS
€J1a00r0 ¥ CHIIBHOTO JIOKAIBHBIX SKCTPEMYMOB B MPOCTEHINIEH 3a7auyll KIACCHUYECKOTr0 BapHallMOHHOTO
WCUMCIICHUS, CBSI3b MEX/ly STUMHU BUIAMH SKCTPEMYMOB.

7.2. YpaBuenue Diinepa-Jlarpamxka. Jlonmyctumbsle skctpemanu. [lepBble MHTErpanbl ypaBHEHUS
Oitnepa-Jlarpanxa.

7.3. KBagpaTuunple mpocTeiime 3aaun KIACCHUYECKOro BapHAIlMOHHOTO HcuucieHus. Gopmyna
IPUPAIICHUs KBaAPATUYHOTO (yHKIIMOHAJIA.

7.4. JIloctatouHble YCNIOBHs aOCOJIOTHOTO JIKCTpEMyMa B KBagpaTHYHOM mpocTeifmieil 3amaye
KJIACCMYECKOT0 BapHAIlMOHHOTO UCYUCIICHHUS.

7.5. HepaBenctBo Buptunrepa.

7.6. IlpumMeps! mpocTelINX 3a7a4 KIAaCCUYECKOTO BapHAIIMIOHHOTO MCUYHUCIICHUS: PEIIeHNE 3a/1a4u
0 OpaxMCcTOXpOHE, TOCTAHOBKA U PEIICHUE 3a/1a41 O TAPMOHUYECKOM OCIIHIUIATOPE.

8. 3agaum, CBOASAIIMECS K PENICHUIO MHTETPAJIbHBIX YPaBHEHUM.

8.1. IlonsiTe MHTETpaTbHOTO ypaBHEeHUs. Kiaccudukaius nHTerpalbHbIX ypaBHEHUH.

8.2. Henuuelinble HTErpajabHble YpaBHEHHs. YpaBHEHUE YPBICOHA, ypaBHeHUE ['ammepinTelina,
HEeJIMHENHOoe ypaBHeHHue Boibreppa.

8.3. IIpumepsl 3a7a4, CBOAAIIUXCS K PEHICHUIO HHTETPalIbHBIX YPAaBHEHHH.
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8.4. MeTon mocnenoBaTeNbHbIX MPUOIMKCHUHN PEIICHUs MHTETPAIbHBIX YPaBHEHUM.

8.5. TeopeMsl CyIIeCTBOBAaHUS U €AMHCTBEHHOCTH PELICHUN MHTETPAIbHBIX YPaBHEHUI.

8.6. Teopembr ®penronsma. AnpTepHaTuBa Opearonpma.

8.7. IToBTopHBIE siapa. Pe3onbBeHTa.

8.8. NnurterpanbHble ypaBHEHUS C BBIPOXKICHHBIM SAPOM.

8.9. Anmpokcumarus peieHuss HHTETPAIbHOTO YPaBHEHUS C HEBBIPOXKIECHHBIM SPOM PELICHUEM
MHTETPAILHOTO YPaBHEHUS C BBIPOKIACHHBIM SIAPOM.

5. Ob6pa3oBaTejibHbIE TEXHOJIOTHH

[lepeyenp  WHGOPMAIMOHHBIX  TEXHOJOTHH,  HCHOJNB3YEeMBIX  NPH  OCYHIECTBICHHUU
00pa3oBaTeNbHOTO Mpolecca MO JUCIHUIUIMHE: TEXHOJOTHMH CMEIIaHHOTO OO0Y4YeHHs, TEXHOJOTHUs
poOJIEMHOTO 00Y4EHUSI.

6. YueOHO-MeTOAMUYECKOE OOecTieueHHe CaMOCTOSITeIbHOM PadoThl 00yYaKOIIHXCS

Crenuduka  KOMIIETEHTHOCTHO-OPHEHTUPOBAHHOTO  MOJXO/a,  JIeKAIIero B OCHOBE
NEeHCTBYIOIMX 00pa3oBaTeNbHBIX CTAHJAPTOB, OOYCIOBIMBAeT HEOOXOJUMOCTh MPABUIBLHOW H
3 PEKTUBHON OpPraHU3alMM CaMOCTOATENBHOM paboThl CTYIEHTOB. {1 YCHEmHOro M3ydeHHs! Kypca
CTYJEHTaM CJIeJIyeT He TOJIbKO MOCeUaTh BCE JICKIIMOHHBIE 3aHATUS U 3aHITHSI CEMUHAPCKOr0 THIA, HO
¥ KaK MOKHO OOJIbIlIe paboTaTh CAMOCTOSITEIBHO C YU€OHUKAMH, YUYECOHBIMH U Y4€OHO-METOJUUECKUMHU
MocoOUsIMH, MOHOTpagusIMHU, HAyYHBIMH OKypHajaMu, COOpHHMKaMW CTaTel, MarepuajamMu
KOH(epeHIMA, B HAY4YHbIX, B TOM YHCIE JJIEKTPOHHBIX, OMONMOTEKax. B CBA3M C 3TUM CTyAeHTaM
pexkomeHayeTcsi o0paTuTh 0cod0oe BHUMaHUE Ha CIHMCOK JIMTEpATyphl MO JUCHUIUIMHE. B HeMm yka3aHa
yueOHasi M Hay4Has JIuTepaTypa, pecypcbl VHTepHEeTa, KOTOphle MOTYT OBITh HCHOJB30BAHbI KaK IS
MOJATOTOBKHU K 3aHATHSIM, TaK U IIPU MOATOTOBKE K UTOTOBOM OTYETHOCTH IO TUCIUIUIMHE.

Hns s¢pdexktuBHOrO GopMHpOBaHHUA 3HAHWN, YMEHHH M HaBBIKOB, MPEIYCMOTPEHHBIX
IpOrpaMMoii Kypca, CTyIeHTaM Ba)KHO IIPABUIILHO OPraHU30BaTh MOJATOTOBKY K ayAUTOPHBIM 3aHATHUSIM.

Jlexuu — Gopma yueOHOro 3aHATHSA, 1IeTTb KOTOPOTO COCTOMT B PACCMOTPEHHH TEOPETUYECKHUX
BOIIPOCOB M3JIaraéMoO JUCIUIUIMHBI B JIOTUYECKH BBbIACpKaHHON (opme. Becbma monesHou s
OBJIA/ICHUSI MAaTEPUAJIOM SIBJISIETCSl «CHCTEMa OINEPEKAIOIIEero YTCHUs», KOTJa CTYACHT MpeIBapUTEIbHO
IPOYUTHIBAET IO TEeMaM JIEKIM MaTepuai, coJepKaluiicss B ydyeOHHKaX, y4eOHbIX U YydeOHo-
METOAMYECKHX IOCOOMIX, YTO TO3BOJISIET Ooyiee TIIyOOKO BOCIPHHHMMATH JICKIIUHM IPEIoiaBaTels.
[TomMOXeT MOJAY4YUTh HOBBIE 3HAHUS M CUCTEMATHU3MPOBATh MX COCTABIIEHHWE CTYJCHTAMH KOHCIIEKTOB
NPOYUTAHHBIX PAOOT B COOTBETCTBHUH C COJEPKAHHMEM MPOTpaMMbl M TMPUMEPHBIM 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 CI0XKHBIX BOIPOCOB
TUCIUIUIMHBI U CIYXaT OCHOBHOM (pOpMOM MOJABENEHUS UTOTOB CAMOCTOSITETbHOM pabOThl CTY/IEHTOB.
Ha 3TuX 3aHATHAX CTYIEHTHI y4yaTcs TPaMOTHO M3JIaraTth MpoOJIeMbl, CBOOOJHO BBICKAa3bIBAThH CBOU
MBICTIU M CYXKJIEHHUS, BECTH IOJEMHKY, yOexaaTh, IOKa3blBaTh, OMpPOBEpraTh, OTCTaMBaThb CBOU
yOeXIeHHUs, pacCMaTPUBAIOT  CHUTYallUH, CIOCOOCTBYIOIIME  Pa3sBUTHIO  MPOPECCHOHATBHON
KOMIIETEHTHOCTH. Y MEHHE BBICTYNATh NEpe]] ayIuTOpUel 1 TpaMOTHO 0OOCHOBBIBATh CBOIO MO3UIIMIO —
HEOOXO/MMBbIE HABBIKM. 3aHATHS CEMUHAPCKOTO TUIA IMPHU3BaHBI HE TOJBKO YIIyOUTh U 3aKPENUTh
TEOPETUYECKHE 3HAHUS CTYJICHTOB, HO M HAY4YUTh MOJB30BAaThCSA ATUMH 3HAHUSMHU Ha mIpakThke. Ha
3aHATUS CEMUHAPCKOTO THIIA BBIHOCATCS HauOojee BaXKHBIC M CIOXKHBIE U M3YYEHHsS] TEMBI Kypca.
KauectBo camocrosiTensHOl paboOThl CTYACHTOB MPOBEPSETCS MPENoaaBaTesieM BO BpeMs 3aHATUN
CEeMHMHAPCKOT0 THIA IIyTEM MPOBEACHUS YCTHOTO OIPOCa.

Jlis opraHu3ainyy CaMOCTOSITEIbHON paboThl CTYJAEHTOB MO OCBOEHHIO y4yeOHOro MmaTepuaia
NPaKTUKYETCs BblJauya CTyJCHTaM y4eOHOW JUTeparyphl (CM. CHUCOK JUTEPATyphl) U METOAUYECKHX
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ykazaHui (cMm. npmioxenue 1 k qanHoi PIT) B TekcToBOM mMiu anekTpoHHOH hopme. J{Jist caMOKOHTpOIIS
U MOATOTOBKU CTYACHTOB K HUTOTOBOU OTYETHOCTH IIO JAUCHUIITIMHE BbIAACTCA CIIMCOK BOIIPOCOB.

7. XapaKkTepHCTHKA OLICHOYHBIX CPeICTB /Ui TeKyllero KOHTPOJISi YCIeBaeMOCTH H
NMPOMEKYTOUYHOM aTTecTAlMU 00yYaIOIMXCs N0 JMCHHUIJIMHE

Texyumuii KOHTPOJIb: BHICTYIUIEHHS HA 3aHIATUAX CEMHUHAPCKOIO THIIA.

WToroBhIii KOHTpPONB: YCTHBIM 3adeT. B OuieT BXOAAT 2 TEOPETUYECKHX BOMPOCA W OHO
KOMIIETEHTHOCTHO-OPUEHTHPOBaHHOE 3anaHue. Kaxmoe u3 3amaHuii Omiera OIGHHMBAeTCs MO S5-TH
OanpHOM TIKane. VITOroBbIld pe3ysnbTaT 3a OTBET ONMPEACNICTCS KaK CpelHee aprupMETHYECKOe MEKTY
NOJYyYeHHBIMA MM OaiyiaMHu 3a OTBETHl Ha TEOPETHYECKHE BOIMPOCHI M PEUICHHE KOMIETEHTHOCTHO-
OPUEHTUPOBAHHOTO 3a/1aHus (MpU HEOOXOAMMOCTH MCIIONB3YETCsl OKpYTJIEHUE 10 OIMKalIIero 1eiaoro
4urca).

OneHka «OTIMYHO» BBICTABIAETCS CTYACHTY, €CIM CpeaHee apudmeTHueckoe (WM ero
OKpYIJICHHE JI0 IIeJIOr0) MEXAY MOJTYYeHHBIMU CTYACHTOM Oa/UlaMd 3a OTBEThl HAa TEOPETHYECKUE
BONPOCHl M pEIIEHUE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOTO 3a/JaHus paBHO 5. OlEHKa «XOpOILIo»
BBICTABIIICTCSl CTYICHTY, €CIIM cpelHee apu(METHUecKoe (MM €ro OKpPYIJIEHHE 10 IIeJIOr0) MEXIy
MOJIyYUEHHBIMU CTYJEHTOM OajulaMM 3a OTBETHl Ha TEOPETHYECKHE BOMPOCHl M  pEIlIeHHe
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOTO 3aJaHus paBHO 4. OlLieHKa «yJOBJIETBOPUTEIBHO» BBICTABIIAETCS
CTYIEHTY, €CIHM CcpeaHee apu@meTHueckoe (WIM ero OKpyrjeHHe A0 ILEJ0ro) MEXIy MOIy4YeHHBIMU
CTyA€HTOM OaijamMM 3a OTBEThl Ha TEOPETUYECKHE BONPOCH W pEIICHHE KOMIETEHTHOCTHO-
OpPUEHTUPOBAHHOTO 3a/laHus paBHO 3. OlLIeHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISIETCSA CTYIEHTY, €ClU
cpeanee apudmeTnueckoe (MK €ro OKpyIriIeHre A0 1eJI0ro) MEeKIy MOTyYEeHHBIMH CTYIEHTOM OayiaMu
3a OTBEThl Ha TEOPETHUYECKHE BOIPOCHI M pEUIeHHE KOMIETEHTHOCTHO-OPHUEHTHUPOBAHHOIO 3a/aHus
paBHO 2.

8. YueOHO-MeToAUYeCKO€e U HH(POPMAIHOHHOE 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 : yuebHoe mocooue / 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. Metons! ontumu3ainuu. [Ipaktudeckuit kypce : yuebHoe nocooue / T.A. Jletona,
A.B. ITantenees. - Mocksa : Jloroc, 2011. - 424 c. - (HoBas ynuBepcuteTckas oubnuoreka). - ISBN
978-5-98704-540-4 ; To xKe [DneKTpOHHBIHA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=84995

4. Munens, A.A. Metoasl ontuMmu3anuu : yaebHoe mocobue / A.A. Munens, A.A. lllenectos,
B.B. Pomanenko ; MunHuctepctBo o0Opa3oBaHusi W Haykum Poccmiickoit ®enepanuu, Tomckuit
l'ocynapcrBennsiit Yuusepcurer Cucrem Ynpasinenus 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. JKcTpeMallbHbIe 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 : ®uszmariut, 2011. - 368 c¢. - ISBN 978-5-9221-
0559-0 ; To xe [DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=76629
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7. ®enynen, H.U. Metoasr ontumuzanuu : yaednoe nocooue / H.U. @enynen, FO.I'. Uepankos. -
Mocksa : ['opuast kuura, 2009. - 376 c. - ISBN 978-5-7418-0557-2 ; To xe [DneKTpOoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=229023

JlononuurtenpHas IuTEparTypa:

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

2. BacunbeBa, A.b. Jluddepenumansupie 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. Jlosutt ; pen. [I.A. Paiikos. - 2-¢
u3ll. - Mocksa : ['oc. u3n-Bo TexH.-TeopeT. nut., 1957. - 266 c. - ISBN 978-5-4458-4440-2 ; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=213744

4. MamxupoB, A.B. CnpaBoyHMK 10 WHTErpajbHBIM ypaBHeHUs M / A.B. Manxupos,
A 1. llonssauH. - MockBa : @usmarnut, 2003. - 609 c. - ISBN 5-9221-0288-5 ; To e [D7AeKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82653

5. CrpyuenkoB, B.M. Meroapl ontumm3anuud B npukiaaHeix 3amadax / B.U. CtpydeHkos. -
Mocksa ; bepnun : Iupexkr-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 nHpOpMAIIOHHO-TEIEKOMMYHUKAIMOHHOU ceTH « HTepHeT»:

Cuctema D2JIGKTPOHHOW TOAJEPKKH OOpa3oBaTenbHOTO Tpoiecca «Moil  yHHBEPCUTET
https://uni.ivanovo.ac.ru

[Tpodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI:

OBbC «YHuBepcurerckas Oubanorexa oHmain» 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

Onexrponnsbiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

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

9. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne T CHUTITHHbI

VY4eOHbIE ayAUTOPUH:

- IS IPOBEJEHUS 3aHATUN JIEKIIMOHHOTO TUIA C KOMIUIEKTOM CIEHHaTIU3UPOBAHHON y4eOHOit
MeOeNTM W TEXHMYECKUMHU CpEICTBaMU OOYYEHHs, CIHYXAIIUMHU JUIS TPEJOCTaBICHUS ydeOHOU
nHpopMaIuu OOJBIION ayAUTOPHUH;

- Uil TPOBEJCHUS 3aHATUH CEMUHAPCKOIO THUIA, KOHCYJbTALMM, TEKYHIEro KOHTPOJA U
IPOMEKYTOUHOM aTTecTaluu ¢ KOMIUIEKTOM CHEIHAIM3HUPOBAHHONW yueOHOM MeOenu U TeXHUYECKUMU
CpeAcTBaMu O0y4YEeHHUS.

[Tomerenne st caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIECIHAIU3UPOBAHHOM
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTHIO MOAKIIOUYECHUS K cetn «HTepHeT» u
obecnieuenunem noctyma B JUOC.

JleMOHCTpaliMOHHOE 00OpYy/IOBaHUE U YYeOHO-HATIISIHBIE TOCOOWS JUIS 3aHSATUH JIEKIMOHHOTO
THUIA, 00ECTIeYNBAIOIIUE TEMATUYECKUE WILTIOCTPALIUH.
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ABTOpP(bI) padoyeii MporpaMMbl AUCHUIJIMHBI. TOIICHT Kadeapsl pyHIaMEeHTaTbHON
MaTeMaTHKH, KaH[. pus.-mart. Hayk Typtun /1.B.

[Iporpamma paccMoTpeHa U yTBepK/ieHa Ha 3acelaHuy Kadenpsl pyHIaMeHTaTIbHON MaTeMaTUKH

1 centsiopst 2023 r., mpoTokon Ne 1.

[Iporpamma oOHOBIIEHA
MIPOTOKOJI 3aceAaHust KaQeapbl
CornacoBaHo:
PykoBonurens OI1

(moamnucek)

[Iporpamma oOHOBIIEHA
MIPOTOKOJI 3aceAaHust KaQeappl
CornacoBaHo:
PykoBonurens OI1

(nmoamnucek)
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