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1. lenu ocBOeHMS AUCHUNIHHBI
- U3YYUTh OCHOBHBIE MAaT€MaTUYECKHE CTPYKTYpbl, HEOOXOJMMbIE MPHU PEIICHUU BO3HHUKAIOUIUX B
€CTECTBO3HAHUHM 3a7ay;
- OBIaJAETh MPUMEHEHHUEM MaTeMaTHYeCKUX METOJOB Npu (QopMalIu3alUi ¢  PEUICHUH
BO3HUKAIOIIMX B €CTECTBO3HAHUU 33]1a4.

2. MecTo ACUMIIUHBI B cTpyKType OIT

JucuunianHa BXOJUT B BApUATUBHYIO YacCThb.

Jyist oCBOCHUS TaHHOW JUCIHUILTAHBI 00YyJatOIUIACS TOKEH:

3HaTh. OCHOBHBIE TIOHATHS, YTBEPXKICHUS M METOABI aNreOpbl, aHATUTHYCCKON TECOMETPHH,
MaTEeMAaTHYECKOTO aHaIM3a, JAUCKPETHOW MareMaTuku, MuddepeHIalbHbIX YpaBHEHUW, ypaBHEHUU
MaTeMaTudecKkor (pu3nku, PyHKIIMOHAIBHOTO aHAIN3a, TEOPUH QYHKIIUNA KOMIUIEKCHOTO TIEPEMEHHOTO.

YMeTh. pemarh THUIOBBIC 3aJaud  anreOphl, aHATUTHYECKON TEOMETPUH, MaTeMaTHYeCKOTro
aHajan3a, JUCKPETHON MaTeMaTukH, auddepeHImalIbHbIX ypaBHEHUH, ypaBHCHHH MaTeMaTHYeCKOU
¢u3uKy, QyHKIIMOHAIBHOTO aHAJIN3a, TEOPUU (PYHKIUN KOMIIJIEKCHOTO TEPEMEHHOTO.

Brnanets. HaBBIKAaMM ~ NMPUMEHEHHS  METOJIOB  aireOphl, AaHAIMTHYECKOM  TE€OMETpPHH,
MaTEeMAaTHYECKOTO aHaIW3a, JAUCKPETHOW MareMaTuku, MuddepeHIalbHbIX YpaBHEHUN, ypaBHEHUU
MaTeMaTudecKkor (pu3nku, PyHKIIMOHAIBHOTO aHAIN3a, TEOPUH QYHKIIUNA KOMIUIEKCHOTO TIEPEMEHHOTO.

JIMCIMIIIMHB U TPAKTUKH, A7 KOTOPBIX OCBOCHHE JAaHHOW ITUCIHUIUIMHBI HEOOXOIMMO Kak
MPEAMIECTBYIONIEE. TeopeTHUecKass (HU3uKa, TOMOJHUTEIbHBIC TJaBbl MATEeMAaTHYECKOTO aHaIW3a u
reoMeTpur, ydeOHas MPaKTHKA, MPAKTHKA IO MOJYYCHUIO TIEPBUYHBIX NMPO(PECCHOHAIBHBIX YMEHUU H
HAaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHUN W HABBIKOB B HAYYHO-HUCCIIEIOBATEIBCKOM IESTEIbHOCTH.

3. Ilnanupyemble pe3yabTAThl 00y4eHUsI N0 JUCHHILINHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

[Ipu ocBOGHMM TUCIUTIIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIETEHIIMU B cooTBeTcTBUM ¢ PI'OC
BO no ganHOMY HarpaBJIEeHUIO IOATOTOBKH:

a) obmenpodeccronansusie (OIK):

OIIK-1: TOTOBHOCTH HCIOJIb30BaTh (PyHAaMEHTAJIbHbIC 3HAHUA B OOJACTH MAaTEMAaTUYECKOTO
aHaiu3a, KOMIUIEKCHOTO M ()YHKIMOHAJIBHOIO aHaiu3a, aureOpbl, aHAJIUTHYECKOW TIeOMEeTpuH,
muddepeHaIbHOl  reoMeTpUd M TOMOJOruM, U @depeHIHaNbHbIX YpaBHEHHUH, IHUCKPETHON
MaTeMaTHUKd W MaTeMaTHYeCKOM JIOTMKH, TEOPUHM BEPOATHOCTEH, MaTeMaTHYeCKOM CTaTUCTUKU U
CIIy4ailHBIX  TPOLIECCOB, YHCIEHHBIX  METOAOB, TEOPETHYECKOM  MeXaHUKH B  Oymymiel
npoQeCCHOHATIBHOMN 1EATEIbHOCTH,

OIIK-2: cnocoOHOCTB pemaTh CTaHAapTHhIE 3a/1a41 MPO(EeCCHOHAIBHON IEITETbHOCTH Ha OCHOBE
nHpopManmoHHOW W OuwbOmuorpaduueckoil  KymbTypel ¢ TNPUMEHEHHEM  HWHOOpPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHI U C Y4€TOM OCHOBHBIX TpeOOBaHUI HH(POpMAIIMOHHON 6€30MaCHOCTH;

0) npodeccuonanpubie (ITK):

[IK-1: ctocobHOCTh K ompezeneHnio o0mux (GopM U 3aKOHOMEPHOCTEH OTAECTbHON MpeaMETHON
oOJacrtu;

[IK-2: crocoObHOCTh MaTeMaTHYECKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAYUYHBIC 33Jaud, 3HAHHE
IIOCTAHOBOK KJIACCUYECKUX 3a]1a4 MaTEMaTHKH,

[IK-3: cnocoOHOCTh CTPOro JOKa3bIBaTh YTBEpXkKAEHUE, cHOpMYyTUpOBaTh pe3yJbTaT, YBUIETb
CJIEZICTBHS NOJYYEHHOTO pe3yJIbTara.

3.2. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHMs] MO AUCHHUILINHE, COOTHECEHHBIX ¢
(popMupyeMbIMH KOMIIETEHIUSIMH
B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI 00yYaOIIHICs TOJIKEH:
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3HaTh:

- MareMaTHYeCKUEe MOJICIH W METOJbl MX HCCICIOBAHUS, MPUMEHSAEMbIC IS PEIICHUsS 3a1ad B
00JIaCTH MaTeMaTHKH U KoMIbIoTepHbIX Hayk (OIIK-1);

- TEOPETHYECCKHE PEe3yJbTaThl B 00JACTH MAaTEMaTHKH U €CTECTBEHHBIX HAyK, HCIIOJIb3yeMbIe B
MaTeMaTUKe U KOMITbIOTepHbIX Haykax (OITK-1);

- TEXHUYECKHE M MPOrPaMMHBIE CPECTBA peaau3aliny nHpopManroHHbIX mporeccos (OITK-2);

- OCHOBHBIC MAaTEMaTHUCCKHUE CTPYKTYpbl, HEOOXOAMMBbIC TPH PEIICHHH BO3HUKAMOIIUX B
ecrectBo3Hanuu 3ama4 ([MK-1);

- CBSI3M MEXJY OCHOBHBIMH MAaTEMaTHUECKUMH CTPYKTYpaMH, HEOOXOJHUMBIMU IMPH PEIICHUU
BO3HHKAIOIIMX B €CTECTBO3HAHMM 3a/1a4, 3aKOHOMEPHOCTH, KOTOPbIM OHHU TOMYMHEHBI H TOT
MaTeMaTHUYECKUH arnmapar, py MOMOIIA KOTOPOT0 YCTaHABIMBAKOTCs 3TH 3akoHoMepHocTH ([TK-1);

- OCHOBBI METOJIOJIOTHH €CTECTBEHHOHAYYHOTO MO3HAHHS PEATbHOIO MHpa C YYETOM CIEIU(PHUKA
MaTeMaTHUECKUX U eCTeCTBeHHOHay4HbIX npouenyp ([TK-2);

- OCHOBBI (DyHIAMEHTAJIBHBIX TEOPHU 00 OKPYKAIOIIEM MHPE, 3aKOHBI Pa3BUTHSI aHTPOITOTCHHOT'O
MHUpa, MOHMMATh 3aKOHBI YEJIOBCUCCKOW JCSITEIBbHOCTH O CKBO3HBIX HJEAX, MOJIXO/AaX, MPHUHIUIAX,
KaTEropusx, UMerIux xapakrep BceoodmrHocTu ([TK-2);

- UMETh TCOPETUYECKOE 3HAHUE O CTPYKTYpE, JIOTUYCCKON OpraHu3allid, METOJaX M CPEICTBax
JESITEeIBHOCTH, HAIPaBIIEHHONW Ha MATEMAaTHYECKOE MOJICIMPOBaHUe peabHbIX mporeccos ([TK-2);

- CIIOCOOBI HMCCIICMOBaHMS MOJECJCH, TI'paHUI] MPUMEHHUMOCTH €CTCCTBEHHOHAYYHBIX METOJIOB
MareMaTHueckoro moaenuposanus (ITK-2);

- (yHIaMeHTalbHbIC 00JaCTH OCHOBHBIX MAaTEMAaTUYCCKMX JUCIMIUIMH, HEOOXOIUMBIC IPH
peIICHHH BO3HUKAIONIMX B ecTecTBo3Hanuu 3a1a4 ([1K-3);

- OCHOBHBIC METOJIbI JIOKA3aTeJIbCTBA MATEMATHUCCKUX YTBEPIXKACHUH, KOTOPBHIC HCIIOJIB3YHOTCS
IpY PEIICHUH BO3SHHUKAIONIUX B ecTecTBO3HaHuu 3aaad ([TK-3).

YmeTs:

- HCHOJIb30BaTh MAaTEMaTHYECKHE MOJCIH W TEOPETHUECKHE pe3yibTaThl B  00JacTsX,
UCTIOJIB3YIONIMX MaTEMaTHUECKUE METO/IbI M KOMITbIOTepHbIe TexHOooruu (OTTK-1);

- TPUMEHATH METOJbI PpEIICHHS pa3IM4YHBIX 3aJa4 C HCIOJb30BAHUEM MAaTEeMaTHYECKOrO
MOJICITUPOBAHHUSI TPOIIECCOB, 00BEKTOB U porpammuoro odecreuerust (OITK-1);

- pa3pabathiBaTh 3((EKTHBHBIC METO/IbI PEIICHUS 33/]a4 €CTECTBO3HAHMUS, TEXHUKH, SKOHOMHKH U
ynpasienus (OITK-1);

- IPUMEHSATh KOMITBIOTEPHI U TEIICKOMMYHHUKAIIUH, CIICIHAIbHOE 000pYI0BaHKE, TIPOrPAMMHBIC U
amnmapaTHble CPEICTBa, CHCTEMBl OO0pabOTKM HMHPOpMaLMU B 00JacTH HMHPOPMALMOHHOW U
oubnmmorpaduueckoii KyasTypsl (OITK-2);

- BOCIIPOM3BECTH OCHOBHBIC MaTeMaTHUECKUE (aKThl, HEOOXOAUMBIC MTPU PEIICHUH BO3HUKAIOIIHX
B CCTECTBO3HAHWHM 3a]ad, C MOMOIIBIO OOIICTIPUHATON MaTeMaTUYECKOW CHUMBOJIMKOW B CTPOTHX
matemaTrueckux tepmunax ([1K-1);

- pacmo3HaTh MaTeMaTHYeCKHE OOBEKTHI, OTHOCSIIUECS K OTACIBHON MpeAMETHOH o0yiacTu u
CYIIECTBYIOIINE MEXK Y HUMHU 3akoHOMepHOcTH ([TK-1);

- YCTaHOBHTbH CBS3M MEXIY Pa3IMYHBIMH MATEMATHUYCCKHMMHU MOHATHSIMU, HEOOXOIMUMBIMU MPH
peIlICHUY BO3HUKAIOUIMX B E€CTECTBO3SHAHMUHU 3aja4, MCIOJB3Ys MAaTEMaTHUYCCKHI ammapaT JaHHOU
KOoHKpeTHOH obmactu ([TK-1);

- BHIETh 3a a0CTpakiusiMu ¥  (GOPMAIbHBIMH METOAAMH U  MOJCISIMH  PEalbHYIO
JCHCTBUTEILHOCTE, H3YYEHHUE KOTOPOM MPHUBEJIO K CO3aHMIO 3THX Mojeneit u abcrpakuuii (ITK-2);

- B IIPOIECCe M3YUYCHUS Pa3IHMuHBIX (JOPM IBHKCHUS MaTepuu Win GopM mepenadn HHPOpMaIuu
OTBJICYBbCS OT WX COJCP)KAHHs, BBIACISIS CYIIHOCTHBIC CTOPOHBI —MpoOIecca, MOJICKAIIUS
MateMaTrueckomy mozenupoBanuio ([1IK-2);
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- BBITMIOJHATH COACPKATETBHYIO U KOHIIENTYAIbHYIO TOCTAaHOBKY 3a/1auyd M WHTEPIPETHPOBATH
pesyabTar e€ pemenus ([TIK-2);

- OTJIMYaTh BUJBI MATEMAaTHYECKUX TEOPEM, BBIACISATH HEOOXOIUMBIE M JIOCTATOYHBIC YCIIOBHS
Pa3IMYHBIX CBOMCTB MaTEeMaTHYECKUX OOBEKTOB, KOTOPHIC MCIOJIB3YIOTCS MPU PEIICHUH BO3HUKAIOITUX
B ecTecTBo3Hanuu 3aaad ([1K-3).

Bnaners:

- METOJIaMH MaTeMAaTUYECKOTO W AJITOPUTMUYECKOTO MOJCTUPOBAHUS TPHU aHAIM3E 3a/1ad B
001aCTsX, UCIIONIB3YIOIMX MaTEMATHYECKHE METO Bl M KOMIIbIoTepHbIe TexHooruu (OITK-1);

- METOJIaMHU PEUICHUS Pa3IUYHBIX 3324 C HCIOJIb30BAHMEM MATEMATHUYECKOTO MOJICITHPOBAHUS
MPOIIECCOB, OOBEKTOB W MPOTPAMMHOI0 oOecreueHus1, pa3padoTKoi d(PPEKTUBHBIX METOIOB pPEIICHUS
3amad ecrectBo3Hanus (OIIK-1);

- CpeJCTBaMHU BBOJIa M MAHHUITYJIMPOBAaHUS TEKCTOBOM U rpadudeckoit nudopmariueii (OITK-2);

- TEpMUHOJIOTHEH O00JacTel MaTeMaTHKH, HCIOIb3YEeMbIX TIPU PEHICHHH BO3HUKAIONIUX B
ecrectBo3Hanuu 3ama4 ([MK-1);

- crnocob0aMM yCTaHaBIUBATh CBS3M MEXIY MaTeMaTHYECKHUMH HICSIMH U TEOPUSMHU oOsacTeit
MaTeMaTHKH, KOTOPBIE UCITOJIBL3YIOTCS MTPH PEIICHUH BO3HUKAIOIINX B ecTecTBO3Hanuu 3a1a4 ([1K-1);

- KOHKpDETHOW CHCTEeMON HAay4YHBIX METOJIOB TIO3HAHHUS C TIOMOIIBIO (PyHZAMEHTATHHBIX
€CTeCTBEHHOHAYYHBIX HEH, IOAX0/10B, IPUHIIKIIOB, IIOHATHH U MaTeMatndeckux moxaenci (I[TK-2);

- omepainusMu POTHO3UPOBAHUS, CPABHECHUS U OIICHKH, uHTepnpeTupoBanus ([1K-2);

- 3HAHUSMH B OOJACTH OCHOBHBIX MAaTEMaTUYECKHX JUCIUIUIMH, KOTOPBIE HCIOIB3YIOTCS TMPH
pellieHIH BO3HUKAIONIMX B ecTecTBo3HaHuu 3a1au ([1K-3);

- MeTonamMu (GOPMYJTUPOBKH M JOKA3aTebCTBAMH MAaTEMaTUYECKHX YTBEPXKICHUH, KOTOpPHIC
UCTIOJIB3YIOTCS TP PEIICHUN BO3HUKAIONINX B ecTecTBO3HaHUM 3anau ([1K-3).

4. O0beM U coepkaHue TN CHUTITHHbBI

OObeM TUCIMILIHHBI COCTABISACT 7 3a4CTHHIX eauHuIl (252 aKkaqeMUUIeCKuX vaca).

4.1. Conep:kanue JTUCHUILUIMHBI 10 pa3aenaM (TeMaM), COOTHECEHHOe ¢ BHAAMH U
TPYAOEMKOCTBHIO 3aHATHII JeKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAaKTHOM pabOThI M CaMOCTOSTENIbHOM pabOThl 00ydaromierocs 1Mo JUCIHUILIMHE
yKa3aH B yueOHOM TUTaHe 00pa30BaTEILHON MPOrPaMMBI.

Ne Bunel 3anatuii, ux DopMBbI TEKYIIETO
/1 Paznensr (TeMBI) 06BeM (B aK.9acax, 110 KOHTPOJIS ycreBaeMocTH (1o
JUCLUILINHB § O4HOM opme 04HOH (hopMe 00yueHUS)
2 00y4eHus)
3 3aHaTus 3aHATHS DOpMBI MPOMEIKYTOTHOM
JIEKIIMOH- CeMHHap- aTTCCTaluu
HOT'O THIIA | CKOTO THUIA

1. | Benenwue. [Tpumepsr 3amaq 7 4 4 mpakT. | BeICTymieHuss Ha  3aHATHAX
€CTECTBO3HAHMSI, MX (pOpManHu3anusl. 3aHSATHE | CEMHHAPCKOTO TUIA.

2. | OcHOBHBIE olpeneIeHus u 7 5 4 mpakt. | BeicTymuieHussT Ha  3aHATHIX
KI1accupuKaIus IKCTPEMAITLHBIX 3aHATHE | CEMHHAPCKOTO THUIIA.
3ajad.

3. | TeopeMsl cymiecTBOBaHHS pEIICHHUS 7 5 4 mpakt. | BeicTymuieHHssT Ha 3aHATHIX
B DKCTpPEMAJIbHBIX 3a/1a4aX. 3aHATHE | CEMHHAPCKOTO THIIA.

4. | I'mankue KOHEYHOMEPHEIE 7 4 4 mpakT. | BeICTymieHusT Ha 3aHATHAX
9KCTpEMaJIbHbIC 3a1auu 0e3 3aHATHE | CEMHHAPCKOTO THUIIA.
OTrpaHHYECHUM.

5. | 3amaun MaTEeMaTHIECKOTO 7 4 4 mpakT. | BeICTymieHus Ha 3aHATHAX
MPOTPaMMHUPOBAHHSI. 3aHATHE | CEMHHAPCKOTO THIIA.
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6. | 3agauun BBITTYKJIOTO 7 4 4 mpakT. | BeICTymieHusT Ha 3aHATHAX
MPOTPaMMHUPOBAHHSI. 3aHSATHE | CEMHHAPCKOTO THUIIA.

7. | Ilpocreiitmast 3ajaua KJIaCCHYECKOTO 7 5 4 npakT. | BeicTymuieHMsS Ha  3aHATHAX
BapHAIIMOHHOT'O UCYUCIICHUSI. 3aHATHE | CEMHUHAPCKOTO THIIA.

8. | 3amaum, cBomAIIMecs K PEIICHUIO 7 5 4 mpakT. | BeICTymieHHus Ha 3aHATHAX
WHTETPATBHBIX YPABHEHUH. 3aHSATHE | CEMHHAPCKOTO THUIIA.

HUrtoro 3a cemectp: 36 32 DK3aMeH

Hroro no nucuuminge: 36 32

4.2. Pa3zBepHyTO€ ONMCAHHE COMEPKAHUS AUCHUIUINHBI 0 pa3ieaam (TeMmam)
1. Benenue. [Ipumepsl 3a71a4 eCTeCTBOZHAHUSA, UX (pOpMaTU3aIIHSI.

1.1.3agaua Apxumena.

1.2.3amaya AOJUIOHHUS.

1.3.3amaya o GpaxucTOXpoHE.

1.4.3agaua HaBUTanny.
2. OCHOBHBIE OIpeIeTICHHS U KJIacCU(UKAIINS SKCTPEMATTbHBIX 33/1a4.

2.1.06mue sKcTpemMalnbHbIe 3a/1a4K; OCTAaHOBKA, OCHOBHBIE ONIPEAENIECHUS, TUIIBI OTPaHUYCHHH.

2.2. PacmupeHHas TIOCTaHOBKAa OKCTPEMAJBbHOW 3aladyd, HIDKHEE W BEpXHEe 3HAYCHUS
JKCTpEeMalIbHOM 331a4u, MUHUMHU3UPYIOIAsi U MAaKCUMU3UPYIOIIasl TOCIe0BATEIbHOCTH.

2.3.Kiaccel skcTpeMalbHbIX 3a/1a4.
3. Teopembl CyI1eCTBOBaHUS PEUICHHS B SKCTPEMAIbHBIX 3a/1adax.

3.1.Teopema Beiiepirpacca.

3.2.Teopema Jlebera.

3.3. Teopema Ui HEKOMITAKTHOTO OTpaHHUYEHUS B ClIyyae pocTa PyHKIMOHAIa Ha OECKOHEYHOCTH
BJI0JIb OTPaHUYEHUS.
4. 'magxvue KOHEYHOMEPHBIE SKCTPEMAIIbHBIC 3a/1a4 0e3 OrpaHuYCHHIA.

4.1. IlocTtaHoBKa TJAgKOW KOHEYHOMEPHOM OJKCTpEMaJIbHOW 3amadd  0e3 OrpaHHYCHHH,
OTIpeieNIeHusI.

4.2.HeobxoauMbIe YCIOBHS dKCTpeMyMa 1-oro mopsiaka.

4.3.HeoOxoauMBbI€ YCIOBHS SKCTpEMyMa 2-0T0 MOpPsIKa.

4.4. JlocTaTouHbIe YCIOBUS IKCTPEMyMa 2-0r0 MOPSIKA.

4.5. AnropuTM pelieHus I1aIKOi KOHEYHOMEPHOM SKCTPeMaIbHOM 3a/1aun 0€3 OTrpaHuYeHUH.
5. 3ajaul MaTEMaTUYECKOrO ITPOrPaMMUPOBAHHS.

5.1.TloctanoBKka oO01Iel 3a1a4i MaTEMaTHISCKOTO IMTPOTPaMMHUPOBAHUS, OTIPEICTICHUSI.

5.2. 3amaun MaTEMaTHYECKOro TMPOTPAMMHUPOBAHUS C OTPAaHUYCHUSMU B BHJEC DPABEHCTB U
HEPABEHCTB.

5.3.Teopema o HEIBHOH (PYHKITUH, JJeMMa O JOIMYCTUMOM BEKTOpE.

5.4. Oyukmus Jlarpanxa.

5.5. [lpaBuno MmHoxutenen Jlarpawka g 3a7adyd MaT€MaTU4YECKOro IPOrPaMMHMPOBAHUS C
OTpaHUYEHUSIMU B BUJIE PAaBEHCTB. BRIPOXKICHHBIE U PEryJIsIpHbIE CTAllMOHAPHBIE TOUKH.

5.6.Meron HeonpeaeneHHbIX MHOKUTENEH Jlarpanxka.

5.7. IlpaBuno mMHOXuTene Jlarpamka mis 3agadud MaTeMaTHYECKOTO MPOTrPaAaMMHUPOBAHHS C
OTPaHHYCHUSMU B BUJIC PABEHCTB M HEPABEHCTB.
6. 3aaun BBITYKJIOTO MPOrpaMMUPOBAHUS.

6.1. DneMeHTBl BBIMYKIOTO aHaiu3a. BBIMYyKIblE MHOXECTBA B JIMHEHHBIX IMPOCTPAHCTBAX,
BBIMYKJIbIE (DYHKIIUU.

6.2. IlocraHnoBka 0OIIEH 3aauu BBITYKJIOTO MPOTPAMMHUPOBAHMS KaK 3adadyd MHHHUMH3AIUN
BBITYKJIOM (YHKIIMM Ha BBITYKJIOM MHOXecTBe. IlocTaHOoBKa mpocTeliell 3amadu  BBITYKIIOTO
POrPaMMHUPOBAHUS.
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6.3. OcHOBHOE CBOWCTBO OOIIEH 3aaydl BBIIYKJIOTO MPOrPaMMHUPOBAaHUS 00 aOCOIIOTHOM
MUHUMYME.

6.4.Teopema Kyna-Takkepa. Ycinosue Crneiirepa.

7. IIpocreiimas 3aga4a KJIaCCHUECKOTO BapHAITMOHHOTO UCUHUCIICHUS.

7.1. TlocTaHoBKa MpOCTEHIIEH 3alayd KJIACCHUYECKOro BapHallMOHHOTO ucuucieHus. llonsTus
€1aboro M CHJIBHOTO JIOKAJbHBIX 3KCTPEMYMOB B IPOCTEHIIEH 3aaui KJIaCCUYECKOr0 BapHUallMOHHOTO
WCYUCIICHHUS, CBSI3b MEX/Y 3TUMHU BUJAMU SKCTPEMYMOB.

7.2. YpaBuenue Oinepa-Jlarpamxka. Jlomyctumbie sxctpemanu. [lepBble MHTETpasibl ypaBHEHUS
Olinepa-Jlarpanxa.

7.3. KBagpaTuunble npocTeiinue 3aaun KJIaCCHUECKOro BapHallMOHHOTO Hcuucienus. Gopmyna
MpHUPAICHHS KBAAPATUIHOTO (YHKITMOHATIA.

7.4. JlocratouHble YCIOBHUs aOCONMIOTHOTO 3KCTpeMyMa B KBaJpaTHYHOW IMPOCTEHINEH 3amaye
KJIACCUYECKOT'0 BAPUALIMOHHOT'O UCYUCIICHUSI.

7.5.HepasenctBo Buptunrepa.

7.6. IlpumMepsl MPOCTEUIITUX 33729 KIACCHYECKOTO BAPUAIIMOHHOTO UCYHCIICHUS: PEIICHUE 3a/1a9U
0 OpaxuCTOXpOHE, MOCTAHOBKA U PEIICHUE 3a]a4l O TAPMOHUYECKOM OCLIMIUISITOPE.

8. 3amaun, cBOASAIIMECS K PEIICHUIO HHTETPAIbHBIX YPAaBHEHUH.

8.1.[TonsTie unTerpanibHOro ypaBuenus. Kinaccudukanus MHTErpaabHbIX YpaBHEHH.

8.2. HenuHeiiHble MHTETpalibHbIE YpaBHEHUs. YpaBHEHHE YPbICOHA, ypaBHeHHe ['ammMepiTeiina,
HeJIMHeTHoe ypaBHeHue BonbTeppa.

8.3.[IpumepsI 33124, CBOISAIINXCS K PEIICHUIO0 HHTETPAIBHBIX YPaBHEHUHN.

8.4.Meton nocieoBaTeIbHBIX TPUOIMKEHUN PEIICHUST HHTETPaIbHbIX YPaBHEHUH.

8.5. Teopembl cyiiecTBOBaHUS M €IMHCTBEHHOCTH PEUICHUI HHTETPaIbHBIX YPABHCHHIA.

8.6. Teopemsr ®pearonsma. AnbTepHarnBa Opearoabma.

8.7.1loBTopHbIE sipa. PezonbBeHTa.

8.8.UHnTerpanbHble ypaBHEHUS C BHIPOKJACHHBIM SIIPOM.

8.9. AnmpokcumManus petieHusl HHTErPaTbHOTO YPaBHEHUS ¢ HEBBIPOKACHHBIM SIIPOM PELICHUEM
MHTETPAIILHOTO YPaBHEHUS C BHIPOXKJACHHBIM SIIPOM.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[lepeyenp  WHGOPMAIMOHHBIX  TEXHOJOTHH,  HCHOJB3YyEeMBIX  NPH  OCYHIECTBICHUU
00pa30BaTeNbHOTO Mpolecca MO JUCIHUIUIMHE. TEXHOJOTHMH CMEIIaHHOTO OO0Y4YeHHs, TEXHOJOTHUs
poOJIeMHOTO 00ydeHUs.

6. YueOHO-MeTOoAMUYECKOE 0OOecTieYeHHe CAaMOCTOSITeIbHOM padoThl 00yYaKOIIHXCSI

Crenuduka  KOMIETEHTHOCTHO-OPHEHTUPOBAHHOTO  MOAXO/a,  JIeXKAIIero B OCHOBE
JEUCTBYIOIIMX 00pa30BaTeNbHBIX CTAHIAPTOB, OOYCIOBIMBAET HEOOXOAWMOCTh TPABWIBHOW U
3P PEKTUBHON OpPraHU3alMU CaMOCTOATENBHOM padOoThl CTYyNEHTOB. {1l YCHEIHOro M3ydeHHs Kypca
CTYZIEHTaM CJIEAYeT He TOJIBKO IOCeNaTh BCE JICKIIMOHHBIC 3aHATHS M 3aHATUS CEMHHAPCKOTO TUIA, HO
U KaK MOKHO OOJIbIlIe paboTaTh CAaMOCTOSITEIBHO C YU€OHHMKAMH, YUYECOHBIMH U Y4€OHO-METOJUUECKUMHU
nocoOussMH, MOHOTpagusMH, HAyYHBIMH OKypHajaMu, COOpHHMKaMW CTaTel, MarepuajaMu
KOH(epeHIMA, B HAYYHbIX, B TOM YHCIE IJIEKTPOHHBIX, OMONMOTEKax. B CBA3M C 3TUM CTyAeHTaM
pekoMeHayeTcs o0paTHTh 0co00e BHUMaHUE Ha CIIMCOK JIMTEPATyphl IO TUCHUIUIMHE. B HeM ykaszaHa
yueOHasi ¥ Hay4Has JIUTepaTypa, pecypcbl HTepHEeTa, KOTOphIe MOTYT OBITh HCHOJB30BAHbI KaK IS
HOATOTOBKH K 3aHATHSAM, TaK U IPH MOJITOTOBKE K HTOTOBOH OTYETHOCTH IO JUCIIUIIIHHE.

Hns  sddexktuBHOr0 GopMHpOBaHHA 3HAHWN, YMEHHH M HaBBIKOB, MPEIYCMOTPEHHBIX
IpOrpaMMOii Kypca, CTYI€HTaM BayKHO MPABUIBHO OPraHM30BaTh MOJATOTOBKY K ayAUTOPHBIM 3aHSITHSIM.
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Jlexuu — gopma yueOHOTo 3aHATHSA, 1IeTTb KOTOPOTO COCTOUT B PACCMOTPEHHH TEOPETUYECKHUX
BOIIPOCOB M3JIaraéMo AUCIUIUIMHBI B JIOTUYECKH BBIAepKaHHONH (opme. Becbma monesHon s
OBJIAJICHUS] MAaTEPUAIIOM SIBIISIETCS «CHCTEMA OIEPEKAIOLIEr0 YTEHUS», KOTJa CTYIEHT MpEeABapUTEIbHO
OPOYUTHIBAET IO TEeMaM JIEKIM MaTepuai, coJepKaluiicss B ydyeOHHKaX, y4eOHbIX U YydeOHo-
METOAMYECKHX TOCOOMSAX, YTO TO3BOJISIET Ooyiee TIIyOOKO BOCIPHHHMMATH JICKIIUHM IPEIoiaBaTens.
[ToMOXeT MOJTY4YUTh HOBBIE 3HAHUS U CUCTEMATU3MPOBATh MX COCTABIICHHE CTYJEHTAMH KOHCIIEKTOB
IPOYUTAHHBIX PA0OT B COOTBETCTBUH C COJEPKAaHHMEM MPOTpaMMbl M TPHUMEPHBIM IEpeuHEM
KOHTPOJIBHBIX BONPOCOB. JTO TakK€ CYIIECTBEHHO OOJIETYUT TOArOTOBKY K aTTeCTallud IO
JUCLIUIINHE.

3aHATHS CEMHHApCKOrO TUMa — TpymmnoBas (opma 3aHATUH, NPOXOISAIIUX MPU AKTUBHOM
y4acTHH CTyJAeHTOB. OHM CIIOCOOCTBYIOT YIIyOIEHHOMY HM3YyYCHHMIO HanOojee CIO0XHBIX BOIPOCOB
JTUCIUIUIMHBL U CIyXaT OCHOBHOM (pOpMOM MO/ABENEHUSI UTOTOB CAMOCTOSITEIbHOM pabOThl CTY/IEHTOB.
Ha 3TuX 3aHATHAX CTYIEHTHI y4yaTcs TPaMOTHO M3JIarath MpoOJIeMbl, CBOOOJHO BBICKAa3bIBATH CBOU
MBICTIM M CYXKJIEHHUS, BECTH MOJEMHKY, yOexaaTh, IOKa3blBaTh, OMpPOBEpraTh, OTCTaHBaThb CBOU
yOeXIeHHUsl, pacCMaTPUBAIOT  CHUTYallUH, CIOCOOCTBYIOIIME  Pa3sBUTHIO  MPOPECCHOHATBHON
KOMIIETEHTHOCTH. Y MEHHE BBICTYINATh NEpe]] ayIuTOpruel U rpaMOTHO 0OOCHOBBIBATh CBOIO MO3UIIUIO —
HEOOXO/JMMBbIE HABBIKM. 3aHATHS CEMUHAPCKOTO TUIA IMPH3BaHBI HE TOJBKO YIIyOUTh U 3aKPENUTh
TEOPETUYECKHE 3HAHUS CTYJIEHTOB, HO M HAY4YUTh IOJB30BAaThCS ATUMH 3HAHUSMHU Ha mpakThke. Ha
3aHATUS CEMUHAPCKOTO THIIA BBIHOCATCS HauOojee BaXKHBIC M CIOXKHBIE U M3YYEHHs] TEMBI Kypca.
KauectBo camocrosiTensHOl paboOThl CTYACHTOB MPOBEPSETCS MPENoaaBaTesieM BO BpeMs 3aHATUN
CEMHHApPCKOI0 TUIIA IIyTEM MPOBEACHUS YCTHOT'O OIpoca.

Jlis opraHu3anyy CaMOCTOSITENIbHON paboThl CTYAEHTOB MO OCBOCHHIO y4yeOHOro MmaTepuaia
NPaKTHKYETCsl BbIAa4a CTYACHTaM y4eOHOH JUTepaTypbl (CM. CIHCOK JIUTEPATyphl) U METOIMYCCKUX
ykazaHui (cMm. nmpuinoxkenue 1 k manHoi PIT) B TeKCTOBO#M min 31eKTpoHHOM hopme. 11 CaMOKOHTPOJIS
Y TIOJrOTOBKH CTYAEHTOB K UTOTOBOM OTYETHOCTH IO JUCLUIUIMHE BbIIAETCS CIIMCOK BOIIPOCOB.

7. XapaKTepuCTHKA OIEHOYHBIX CPEACTB /AJsl TEeKYyllero KOHTPOJS YCIeBaeMOCTH W
NMPOMEKYTOUYHOM aTTecTAlMU 00yYal0IMXCs N0 JUCHHUIJINHE

Texymuit KOHTPOJIb: BHICTYIUICHHS Ha 3aHATUSX CEMUHAPCKOIO THUIIA.

HToroBhIii KOHTpOJIb. YCTHBIM SK3aMeH. B Oumyer BXOAST 2 TEOPETHYECKHUX BOIPOCAa U OIHO
KOMIIETEHTHOCTHO-OpUEHTHUPOBaHHOE 3amaHue. Kaxjgoe w3 3amaHuWii Owiera OILEHHMBAaeTCs MO S-Th
OanpHOM TIKane. VITOroBbIld pe3ysibTaT 3a OTBET ONMPEACNACTCS KaK CpelHee apruMEeTHYECKOe MEXKIY
MOJIyYEHHBIMH UM OajylaMd 3a OTBETHl HA TEOPETUYECKHE BOMPOCHI M PEIICHHE KOMIIETEHTHOCTHO-
OPHEHTHPOBAHHOTO 3a7aHusl (IPH HEOOXOIMMOCTH MCIOJIb3YETCSI OKPYIIICHHE 0 OJMKAMIIEero 1eI0ro
YKCIa).

OlleHKa «OTIMYHO» BBICTABIACTCS CTYACHTY, €CIH cpeaHee apudmerndeckoe (WU ero
OKpYTJICHHE JIO IIEJIOr0) MEXAY TMOJIYYeHHBIMU CTYACHTOM Oa/UlaMH 3a OTBEThl HA TCOPETHUYCCKUE
BONPOCHl M pEIIEHUE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOTO 3a/JaHus paBHO 5. OIEHKa «XOpoIIo»
BBICTABJIICTCSl CTYJCHTY, €ClIM cpenHee apudmeTrueckoe (MM €ro OKPYIJIGHHE 10 IIeJIOr0) MEXIy
MOJIyYUeHHBIMU CTYJEHTOM OajulaMM 3a OTBETHl Ha TEOPETHYECKHE BOMPOCHl M  peIlIeHHe
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOTO 3a/1aHus paBHO 4. OlLIeHKa «yJI0BJIETBOPUTEIHHO» BBICTABIISIETCS
CTYIIEHTY, €CJIi CpefHee apudmeTHueckoe (MM €ro OKpYIJCHHE IO IEeJ0ro) MEXIy MOJyYeHHBIMH
CTyIeHTOM OaiiaMd 3a OTBETHl HAa TEOPETHYECKHME BOIMPOCHI W PEIICHHE KOMIIETEHTHOCTHO-
OpPUEHTUPOBAHHOTO 3a/iaHusl paBHO 3. OlLIeHKa «HEYIOBIETBOPUTEIHHO» BBICTABISIETCA CTYAEHTY, €Cln
cpeanee apudmernueckoe (MM €ro OKpYyrJIeHUE J0 IEJI0r0) MEKIY MOJyYSHHBIMH CTYICHTOM OajiaMu
3a OTBEThl Ha TEOPETHYECKHE BOIPOCHI M PEUIEHHE KOMIETEHTHOCTHO-OPHUEHTHPOBAHHOIO 3a/aHus
paBHo 2.
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8. YueOHO-MeTOAMUYECKOE U HH(POPMANIMOHHOE 00ecnieYyeHne TUCIHIIHHbI

OcHOBHas nuTeparypa:

1. BacunbeBa, A.b. UHterpanbhble ypaBHeHus: yueOHoe mocodbue [/ A.B. Bacuibesa,
H.A. TuxonoB. - Mocksa : ®usmariur, 2003. - 78c. - ISBN 5-9221-0275-3 To xe [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68122

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

3. JleroBa, T.A. Meronsl onTumuzanuu. [Ipaktudeckuii kypc : yueOHoe mocodue / T.A. Jlerosa,
A.B. ITanteneeB. - Mocksa : Jloroc, 2011. - 424c. - (HoBas yHuBepcuterckas OubOanoreka). - ISBN
978-5-98704-540-4 ; To xKe [2nexTponHbIii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=84995

4. Munenb, A.A. Metoasl onTuMu3anuu . yueOHoe mocooue / A.A. Munenb, A.A. llenecTos,
B.B. Pomanenko ; MunHuctepcTtBo oOpa3oBaHusi W Hayku Poccmiickoit ®enepanuu, Tomckuit
TocynapctBennbliit Yaupepcurer Cuctem Ynpasienus u Paguosnexkrponuku (TYCYP), ®AKYJIBTET
JUCTAHIIMOHHOI'O OBYUEHUSA (®0). - Tomek : TYCYP, 2017. - 198c. : uin. - bubnuorp.:
c.193-194. ; To xKe [DnexTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=481034

5. Moxkmsiayk M. I1. Bapuannonnoe ucunciaenue. DKCTpeMalbHbIe 3a7aud. Y4eOHHK - MockBa
— WxeBck: MHCTHTYT KOMIIBIOTEpHBIX HccnenoBanuii , 2006.http://www.biblioclub.ru/book/114732/

6. CyxapeB, A.I'. Kypc w™eromoB ontumusamuu : ydeOHoe mocobue / A.I. Cyxapes,
A.B. Tumoxog, B.B. ®enopos. - 2¢ u3a. - Mocksa . @uszmarnut, 2011. - 36&. - ISBN 978-5-9221-
0559-0 ;To xe [DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=76629

7. ®enynern, H.M. Metoas! ontumusaiu . yaeornoe mocooue / H.U. deaynen, 10.I'. Yepaukos. -
Mocksa : I'opnas xuura, 2009. - 376. - ISBN 978-5-7418-0557-2To xe [DnekrpoHHsIil pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=229023

JlononmHuTebHAS TUTEPATYpA:

1. AnekceeB, B. M. Co6opuuk 3amau mo omrumusaiuu / AnexceeB B. M., I'anee D. M.,
TuxomupoB B. M. M.: ®umsmaraur, 2007. - 254c¢ ; To xe [Daekrponnsiii pecypc]. - URL:
http://www.biblioclub.ru/book/67227/

2. Bacunbea, A.b. Jluddepennuansuple W HHTETpalIbHBIC YpaBHEHUsA. BapuarnumonHoe
ucuuciieHue B mpumepax u 3amadax / A.b. BacunbeBa, I'.H. Measenes, H.A. TuxonoB. - Mocksa :
Ousmaraur, 2005. - 214 c. - ISBN 5-9221-0628-7 ;To xe [DnekrponHsiii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68123

3. Jlosutt, Y.B. Jluneiinsie nunterpanbHbie ypasuenus / Y.B. Jlosurr ; pen. JI.A. Paiikos. - 2<¢
u3nl. - Mocksa : ['oc. u3n-Bo TexH.-teopeT. nut., 1957. - 266¢c. - ISBN 978-5-4458-4440-2 To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=213744

4. ManxupoB, A.B. CnpaBoyHMK 10 UHTErpajibHbIM ypaBHeHHsM /| A.B. Mamxupos,
AJL. Tlonsaun. - Mocksa : @usmariaut, 2003. - 60%. - ISBN 5-9221-0288-5 To xe [DnekTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82653

5. Crpyuyenkos, B.M. Meroapl ontumusaiuu B Opukiaaneix 3agadax / B.. CtpydeHkoB. -
Mocksa ; bepnun : lupexkr-Menua, 2015. - 434&. : un., cxeM., Tabia. - bubnuorp. B k1. - ISBN 978-5-
4475-3800-2 ; To xKe [DnexTponHbIit pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=457743

Pecypcbl nHpOpMaITMOHHO-TENIEKOMMYHHUKAIIMOHHOHK ceTn «HTepHeT»:
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Cucrema »5SIEKTPOHHOM TMOAJEPXKKM o0Opa3zoBaTenbHOrO rmporecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcuTeTckas Oubaroreka onnaita» Www.biblioclub.ru

Onekrponnas oudnaunorexa MBI'Y _http://lib.ivanovo.ac.ru

Dnextponnsiii karanor Hb UBI'Y http:/lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieueHue: omneparonHas cucrema Microsoft Windows, nmaker ogucHbBIX
nporpamm Microsoft Office u(unu) LibreOffice, uarepuer-opaysep Microsoft Edgen(umu) Yandex
Browser.

9. MaTepuajabHO-TeXHHYECKOE o0ecneyeHne T CIUIIMHBI

YueOHbIC ayAUTOPUH:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUMA C KOMIUIEKTOM CICIUATH3UPOBAHHON y4eOHOI
MeOenu W TEeXHHMYECKHMHU CpeICcTBaMu OOy4eHHMs, CIOyXallUMU [UIs TpPEeJOCTaBlIeHUs ydeOHOU
uHpopManuu O0JIBIION ayTUTOPHH;

- Uil TPOBEIEHUs 3aHATUM CEMUHAPCKOIO THUIIA, KOHCYJbTALMM, TEKYHIEro KOHTPOJsA U
MPOMEKYTOUHON aTTECTAIMU C KOMIUIEKTOM CHEIUAIM3UPOBAHHON yueOHOU MeOenn U TeXHUYEeCKUMU
cpencTBamMu OOy4IeHHUS.

[Tomemmenne Isi CaMOCTOSITENILHON PaOOTHI, OCHAIIEHHOE KOMILIEKTOM CHEIHATN3HPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUS K ceTh <« HTepHeT» n
obecnieuenueM nocrymna B SUOC.

JleMoHCcTpaniMoHHOE 00OpYy/IOBaHUE U Y4eOHO-HAIIISIHbIE MOCOOUS Ui 3aHATUN JIEKIHOHHOIO
THUTA, 00ECTICYNBAIOIIUE TEMATUICCKUE HILTIOCTPALIUU.
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ABTOp(BI) paboueil mporpaMMbl JHCIHINIHHBI: JJOIEHT Kadephl NPUKIATHON MATEeMaTHKH U
KOMITBIOTEPHBIX HayK, Kaui. ¢pu3.-maT. Hayk Tymanosa E. A.

IIporpaMma pacCMOTpeHa M yTBep)KIeHa Ha 3ace/laHuu Kadelphl MPUKIAAHOH MaTeMaTHKH H
KOMITLIOTEPHEIX HayK
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