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1. Ilesin ocBOECHHUSA TMCIUTIIAHBI
- U3YYUTh OCHOBHBIC MAaTEMaTHYECKHE CTPYKTYpPbI, HEOOXOIMMBIC MPHU PEIICHUU BO3HHUKAIOIINX B
€CTECTBO3HAHUH 3a/1ay,
- OBIQJACTh TMPUMEHEHUEM MATEeMATHYECKUX METOJOB TNpu (QopMaIM3ali ¥  PEUICHUH
BO3HHUKAIOIIUX B €CTECTBO3HAHMM 3a/1a4.

2. MecTo nucuunauHbl B cTpykType OIT

JlucuuminHa BXOOUT B BAPUATUBHYIO YaCTh.

Jl1st oOcBOGHMSI TaHHOW JUCITUTUTMHBI 00yUYaIOIUNUCS TOJDKEH:

3HaTh. OCHOBHBIC TOHSATHS, YTBEPXKIEHHUS M METOJAbI anreOpbl, aHATUTUYECKOH TI'€OMETpHH,
MaTeMaTHYeCKOro aHanau3a, JUCKPETHOW MaTeMaTHKH, Au(depeHLUaNbHbIX ypaBHEHUM, YpaBHEHUH
MaTeMaTH4eCcKO (pu3nkH.

VYMeTh: pemiaTh THUIOBBIE 3aJaud  anreOpbl, AHAIUTHYECKOM TIE€OMEeTpUH, MaTeMaTHYeCKOIro
aHanu3a, JIUCKPETHOW MaTreMaTHKH, IuQQepeHIHaTIbHbIX ypaBHEHHUH, YpaBHEHUIl MaTeMaTH4eCcKOH
bu3uK.

Bnaners: HaBBIKAMH ~ NPUMEHEHHMsI  METOJOB  aireOpbl, AaHAJUTHYECKOW  TI'€OMETpHH,
MaTeMaTHYeCKOro aHanu3a, JUCKPETHOW MaTeMaTHKH, AuddepeHLUaNbHbIX ypaBHEHUH, YpaBHEHUH
MaTeMaTH4ecKO (pu3mkw.

JIMCUMIUIMHBL M TPAKTHKH, Ul KOTOPBIX OCBOCHHME JAaHHOW AMCUUIUIMHBI HEOOXOIUMO Kak
IpeIIecTBYIOIIee. TeopeTudeckas (U3MKa, TOMOJHUTEIbHBIC TJIaBbl MAaTEeMaTHYECKOTO aHalIu3a M
reoMeTpuH, yueOHasi MPaKkTUKa, MPAKTUKA 10 MOJYyYEHHUIO NEPBUYHBIX NMPO(ECCHOHAIBHBIX YMEHUH U
HAaBBbIKOB, B TOM UHMCJIE IEPBUYHBIX YMEHHUM U HABBIKOB B HAYYHO-MCCIIEAOBATEILCKOMN 1€ATEIbHOCTH.

3. [InanupyemMsle pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE

3.1. Komnerenuunu, GopMHUPOBAHUIO KOTOPBIX CMIOCOOCTBYET IMCUMILINHA

[Ipu ocBOCHMM AUCHUILTUHBI (POPMUPYIOTCS CIEAYIOIINE KOMIETeHIIMH B cOOTBeTcTBHH ¢ DI'OC
BO no nanHOMy HampaBJIEHUIO MOJTOTOBKH:

a) obmenpodeccronanbubie (OIK):

OIIK-1: roTOBHOCTh HCHOJB30BaTh (pyHIAMEHTAIbHbIE 3HAHHS B OO0JACTH MaTEeMaTHUYECKOTO
aHaM3a, KOMIUIEKCHOTO U (YHKIIMOHAJIBHOTO aHaM3a, aireOpbl, aHATUTUYECKON TI'e€OMETPHH,
nudepeHIMaIbHOW TEeOMETPUH W TOMOJIOTHH, AuddepeHIInaTbHbIX YpPaBHCHHH, JIHCKPETHOU
MaTEeMATHKd W MaTeMaTH4YEeCKOW IJIOTUKH, TEOPHH BEPOSTHOCTEW, MaTEeMaTHYeCKOHW CTATUCTHKU U
CIIy4aWHBIX  TPOIIECCOB, YHCIEHHBIX  METOJOB, TEOPETHYECKOM  MEXaHUKH B  Oymymiei
po(hecCHOHANEHOU e TENILHOCTH;

OIIK-2: cnocoOHOCTH pelIaTh CTaHAapTHBIE 3a/1a4u MPOPECCHOHATBHON ESITEIILHOCTH HAa OCHOBE
UHPOPMALIMOHHOM W OuOnmMorpaduueckol  KylnbTypsl C  TIpPUMEHEHHEM  HMH(OpMaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U C YIETOM OCHOBHBIX TpeOOoBaHM HH()OPMALIMOHHON O€301MacHOCTH;

0) npodeccuonanpubie (I1K):

[1K-1: cmtocoOHOCTh K ompeneneHruto o0mux GopM M 3aKOHOMEPHOCTEH OTAETbHON MPEAMETHOM
o0JacTu;

[TK-2: cnocoOHOCTh MaTeMaTUYeCcKd KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHBIE 3ajjaud, 3HAHUE
MOCTAHOBOK KJIACCHUYECKUX 3a/1a4 MAaTEeMAaTHKH;

[1K-3: crmocoOHOCTh CTPOTO JOKa3bIBaTh YTBEpIKIAEHHUE, CHOPMYIUPOBATH PE3YJIbTAT, YBUIETH
CJIEJICTBUS TIOJyYEHHOTO Pe3yNbTara.

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJLTATOB O0y4YeHUS] MO AMCHUILUIMHE, COOTHECEHHBIX ¢
(opMHUpyeMBbIMH KOMIIETEHIUAMH
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B pe3ynbTaTe OCBOCHHUS TUCIUTUIMHBI 00 YYarOIIUICS TOJIKEH:

3HaTh:

- MareMaTHYeCKUEe MOJCIH W METOJbl MX HCCICIOBAHUS, MPUMEHSAEMbIC IS PEIICHUS 3a1ad B
00JIaCTH MaTeMaTHKHU U KOMIbIOTepHbIX Hayk (OIIK-1);

- TEOPETHYECCKHE PEe3yJbTaThl B 00JACTH MAaTEMaTHKH U €CTECTBEHHBIX HAyK, HCIIOJb3yeMbIe B
MaTeMaTUKe U KOMITbIOTepHbIX Haykax (OITK-1);

- TEXHUYECKHE M MPOrPaMMHBIE CPEJCTBA peaau3aliy nHpopManroHHbx mpormeccos (OITK-2);

- OCHOBHBIC MaTEMaTHUCCKHUE CTPYKTYpbl, HEOOXOAMMbBbIC TPHU PEIICHHH BO3HUKAMOIIUX B
ecrectBo3Hanuu 3ama4 ([MK-1);

- CBSI3M MEXJY OCHOBHBIMH MAaTEMaTHUECKUMH CTPYKTYpaMH, HEOOXOJHWMBIMU IMPH PEIICHUU
BO3HHKAIONIMX B €CTECTBO3HAHMM 3a/1a4, 3aKOHOMEPHOCTH, KOTOPbIM OHHU TOMYMHEHBI W TOT
MaTeMaTHUYECKUH arnmapar, py MOMOIIA KOTOPOT0 YCTaHABIMBAKOTCs 3TH 3akoHoMepHocTH ([TK-1);

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

- OCHOBBI (DyHIAMEHTAJIBHBIX TEOPHU 00 OKPYKAIOIIEM MHPE, 3aKOHBI Pa3BUTHSI aHTPOIIOTCHHOTO
MHUpa, MMOHMUMATh 3aKOHBI UYEJIOBCUCCKOW JICSITEIBbHOCTH O CKBO3HBIX HJEAX, MOJIXO/AaX, MPHUHIUIAX,
KaTeropusxX, UMerIux xapakrep BceoodmHocTu ([TK-2);

- UMETh TCOPETUYECKOEC 3HAHUE O CTPYKTYpE, JIOTUYCCKON OpraHu3allid, METOJaX M CPeICTBax
JCSITEeIBHOCTH, HAIPaBIIEHHONW HAa MAaTEMAaTHYECKOE MOICIMPOBaHUe peabHbIX mporeccos ([TK-2);

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

- (yHIaMeHTalbHbIC 00JaCTH OCHOBHBIX MATEMAaTUYCCKMX JUCIHIUIMH, HEOOXOIUMBIC TPH
pEIICHHH BO3HUKAIONIMX B ecTecTBo3Hanuu 3a1a4 ([1K-3);

- OCHOBHBIC METOJIbI JIOKA3aTeJIbCTBA MATEMAaTHUCCKUX YTBEPXKACHUHN, KOTOPBHIC HCIIOJIB3YHOTCS
IpY PEIIEHUH BO3SHHUKAIONIUX B ecTecTBO3HaHuu 3aaad ([1K-3).

YmeTs:

- HCHOJIb30BaTh MAaTEeMaTHUECKHE MOJCIM W TEOPETHYECKHE pe3yibTaThl B  00JacTsX,
UCTIOJIB3YIONIMX MaTEMaTHUECKUE METO/IbI M KOMITbIOTepHbIe TexHooruu (OTTK-1);

- TPUMEHATH METOJBI PpEIICHHS pa3IM4YHbIX 3aJa4 C HCIOJb30BAHUEM MAaTEeMaTHYECKOrO
MOJICITUPOBAHHUSI IPOIIECCOB, 00BEKTOB U porpammuoro obdecreuerus (OITK-1);

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

- IPUMEHSATh KOMITBIOTEPHI U TEJICKOMMYHHUKAIIUH, CIICHAIbHOE 000pYI0BaHKE, TIPOrPAMMHBIC U
amnmapaTHble CPEICTBa, CHCTEMBbl OO0pabOTKM HMHPOpMAaLUMU B 00JacTH HMHPOPMALMOHHOW U
oubnmmorpaduueckoii KyasTypsl (OITK-2);

- BOCIIPOM3BECTH OCHOBHBIC MaTeMaTHUECKUE (aKThl, HEOOXOAUMBIC MTPU PEIICHUH BO3HUKAOIIHX
B CCTECTBO3HAHWHM 3a]ad, C MOMOIIbIO OOIICTIPUHATON MaTeMaTUYeCKOW CHUMBOJIMKOW B CTPOTHX
matemaTrueckux trepmunax ([1K-1);

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

- YCTaHOBHTbH CBS3M MEXIY Pa3IMYHBIMH MATEMATHUYCCKHMMHU MOHATHSIMU, HEOOXOIMUMBIMU MPH
peIlICHHUM BO3HUKAIOUIMX B E€CTECTBO3SHAHMUHU 3aja4, WCIOJB3Ys MAaTEMaTHUYCCKHI ammapaT JaHHOU
KOHKpeTHOH obmactu ([TK-1);

- BHIETh 3a a0CTpakiusMu ¥  (GOPMAIbHBIMH METOAAMH U  MOJCISIMH  PEalIbHYIO
JCHCTBUTEILHOCTE, H3YYEHHUE KOTOPOM MIPHUBEJIO K CO3aHMIO 3THX Mojeineit u abctpakuuii (ITK-2);
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- B IIpoIecce M3YUYCHUs Pa3InyHBIX (JOPM TBMKEHUS MaTepUU WK GOpM mepenadn HHPOpMaruu
OTBIIEYLCS OT WX COJEPKaHWs, BBIIETSAS CYIIHOCTHBIE CTOPOHBI TIpOIecca, MOJIeKAIINe
MareMaTHueckomy mozenupoBanuio ([TK-2);

- BBITMIOJHATH COACPKATETBHYIO U KOHIENTYAIbHYIO TOCTAaHOBKY 3a/lauyd M WHTEPIPETHPOBATH
pesyabTar e€ pemenus ([TIK-2);

- OTJIMYaTh BUJBl MATEMAaTHYECKUX TEOPEM, BBIACISATH HEOOXOIUMBIE M JIOCTATOYHBIE YCIIOBHS
pa3IMYHBIX CBOMCTB MaTEMaTHYECKUX OOBEKTOB, KOTOPHIE MCIIOIB3YIOTCS IPU PEIICHUH BO3SHUKAFOIIINX
B ecTecTBo3Hanuu 3aaad ([1K-3).

Bnaners:

- METOJIaMU MaTeMAaTUYECKOTO W AJITOPUTMUYECKOTO MOJCTHPOBAHUS TPHU aHAIM3E 3a/1ad B
00JIaCTSX, UCTIOJIB3YIOIIMX MaTEMAaTHYCCKUE METOIbl U KOMITbIOTepHbIe TexHomoruu (OITK-1);

- METOJIaMHU PEUICHUS Pa3IMYHBIX 3324 C HCIOJIb30BAHMEM MAaTEMATHUYECKOTO MOJICITHPOBAHUS
MPOIIECCOB, OOBEKTOB W MPOTPAMMHOI0 oOecreueHus, pa3padoTKoi d(PPEKTUBHBIX METOIOB pEIICHUS
3amay ecrectBo3Hanus (OIIK-1);

- CpeJCTBaMHU BBOJIa M MAHHUITYJIMPOBAaHUS TEKCTOBOM U rpadudeckoii nadopmarueii (OI1K-2);

- TEpMUHOJIOTHEH 00JacTel MaTeMaTHKH, HCIOJb3YEeMbIX TPU PEHICHHH BO3HUKAIONIUX B
ecrectBo3Hanuu 3ama4 ([MK-1);

- crnocobaMM yCTaHaBIUBATH CBS3M MEXIY MaTEMaTHYECKHUMH HICSIMH U TEOPUSMHU oOsacTeit
MaTeMaTUKH, KOTOPbIe UCITOIb3YIOTCS [IPU PEIICHUH BO3SHUKAIOIINX B ecTecTBOo3HaHuM 3aa4 ([1K-1);

- KOHKpPETHOW CHCTEeMON HAay4YHBIX METOJIOB TIO3HAHHUS C TIOMOIIBI0 (PyHAAMEHTATHHBIX
€CTeCTBEHHOHAYYHBIX HEH, IOAX0/10B, IPUHIKIIOB, IIOHATHH U MaTeMatndeckux moxaenci (I[TK-2);

- orepalusIMu POTHO3UPOBAHUS, CPABHECHHUS U OIICHKH, uHTepnpeTupoBanus ([1K-2);

- 3HAHWSIMA B OOJIACTH OCHOBHBIX MAaTEMaTHUYECKUX IUCIHILINH, KOTOPBIE HCHOJB3YIOTCS TPHU
pellieHIH BO3HUKAIONIMX B ecTecTBo3HaHuu 3a1au ([1K-3);

- MerogamMu (OpPMYIMPOBKH M JOKa3aTeIhCTBAMH MAaTEMATHUECKUX YTBEPKICHHH, KOTOpBIC
UCTIOJIB3YIOTCS TP PEIICHUN BO3HUKAIONINX B ecTecTBO3HaHUM 3anau ([1K-3).

4. O0beM U coepkaHue TUCHUTITHHbBI

OOBbeM TUCIMILIHHBI COCTABIACT 7 3a4CTHBIX eauHuIl (252 aKkaqeMUUYeCKuX vaca).

4.1. Conep:kanue JTUCHUILUIMHBI 10 pa3aenaMm (TeMaM), COOTHeCEHHOe ¢ BHAAMH U
TPYAOEMKOCTBHIO 3aHATHII JeKIIMOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAaKTHOM pabOThI M CaMOCTOSTENIBHOM pabOThl 00ydaromierocs 1Mo JUCHUILIMHE
yKa3aH B yueOHOM TUTaHe 00pa30BaTEIbHON MPOrPaMMBI.

Ne Bunel 3anatuii, ux DopMBbI TEKYIIETO
/1 Paznensr (TeMBI) 006BeM (B aK.9acax, 10 KOHTPOJIS ycreBaeMocTH (1o
JAUCLUILINHBI § O4HOM opme 04HOH (hopMe 00yueHUS)
2 00y4eHus)
3 3aHaTus 3aHATHS DOpMBI MPOMEIKYTOTHOM
JIEKIIMOH- ceMHHap- aTTCCTalnu
HOT'O THIIA | CKOTO THUIA
1. | Beenenue. [Ipumepsr 3amaq 7 4 4 mpakT. | BeICTymieHusT Ha 3aHATHAX
€CTECTBO3HAHMSI, MX (OpManHu3anusl. 3aHSATHE | CEMHUHAPCKOTO THIIA.
2. | OcHOBHBIE olpeneIeHus u 7 5 4 mpakt. | BeicTymuieHHssT Ha  3aHATHIX
KI1accupuKaIus IKCTpEMAITLHBIX 3aHATHE | CEMHHAPCKOTO THUIIA.
3a1ad.
3. | TeopeMsl cymiecTBOBaHHS pEIICHHS 7 5 4 mpakt. | BeicTymuieHussT Ha  3aHATHIX
B DKCTPEMAJIbHBIX 3a/1a4aXx. 3aHATHE | CEMHHAPCKOTO THUIIA.
4. | I'mankue KOHEYHOMEPHEIE I 4 4 pakT. | BeIcTymuieHMs Ha  3aHSITHSIX
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AKCTPEMAIIbHBIC 3a/1a4u 0e3 3aHATHE | CEMHUHApPCKOTO THIIA.
OTpaHHYECHUM.

5. | 3amaumn MaTEeMaTHIECKOTO 7 4 4 mpakT. | BeICTymieHHus Ha 3aHATHAX
MPOTPaMMHUPOBAHHSI. 3aHSATHE | CEMHHAPCKOTO THUIIA.

6. | 3agaum BBIITYKJIOTO 7 4 4 mpakt. | BeicTymuieHuss Ha  3aHATHIX
MPOrPaMMHUPOBAHUS. 3aHATHE | CEMHUHAPCKOTO THIIA.

7. | Ilpocreiimas 3amava KJIACCHIECKOTO 7 5 4 mpakT. | BeICTymieHHus Ha 3aHATHAX
BapHAIMOHHOTO HCUYHCIICHUSI. 3aHSATHE | CEMHHAPCKOTO TUIIA.

8. 3agaud, CBOJSIIMECS K PEUICHUIO 7 5 4 mpakT. | BeICTymuieHMS Ha 3aHATHAX
WHTETPATGHBIX YPaBHCHU. 3aHATHE | CEMHUHAPCKOTO THIIA.

Hroro 3a cemecTp: 36 32 DK3aMeH

Wtoro no nucruiuinge: 36 32

4.2. Pa3BepHyTO€ ONMCaHUE COMEPKAHUSI THCIHILUIMHBI 10 pa3ejiaM (TeMam)
1. Beenenue. [Ipumepsl 3a1au ecTecTBO3HAHUS, UX (POpMaTU3aIns.

1.1.3agava Apxumena.

1.2.3anaua AouIoHuS.

1.3.3aga4a o 6paxucToXpoHe.

1.4.3agaua HaBuUrauu.
2. OcHOBHBIE OIpeeeHHs U Kilaccu(UKalus SKCTpeMalbHbIX 3a/1a4.

2.1.006mmue sKcTpeMalbHbIe 3a/1a49K: TTOCTAHOBKA, OCHOBHBIC ONIPEACIICHUS, TUITHI OTPAHUYCHHA.

2.2. PacmiipeHHass TIOCTaHOBKAa OKCTPEMAIbHOM 3aladyd, HIDKHEE W BepXHEe 3HaYCHHS
HKCTPEMATBLHON 3a/1a4l, MUHUMHU3HPYIOIIAs U MaKCUMU3HPYIOIAsi TOCIE0BATEILHOCTH.

2.3.Knaccel SKCTpeMallbHBIX 3a71a4.
3. Teopembl CyIIeCTBOBAHUS PEUICHHS B SKCTPEMAIBHBIX 3a/1a4ax.

3.1.Teopema BeitepmTpacca.

3.2.Teopema JlebGera.

3.3. Teopema j11 HEKOMIIAKTHOTO OTPAHMYCHHUSI B CiTydae pocTa PyHKIIMOHAIA Ha OECKOHEYHOCTH
BJIOJIb OTPAHHYCHUSI.
4. 'magxvue KOHEYHOMEPHBIE SKCTPEMAIIbHBIC 3a/1a4 0e3 OrpaHuYCHHIA.

4.1. IlocTtaHoBKa TJAgKOW KOHEYHOMEPHOM OJKCTpEMaJIbHOW 3amadu  0e3 OrpaHHyYCHHUIH,
OTIpeIeIICHUSI.

4.2.HeoOxoauMbIe YCIOBHS dKCTpeMyMa 1-oro mopsiaka.

4.3.Heo0xoauMBble yCIOBUS SKCTpEMyMa 2-0r0 MOPsIKa.

4.4, JlocTaTO4HBIE YCIOBUS SKCTPEMyMa 2-0T0 TMOPSAKA.

4.5. AnropuT™ peuieHus Iia kol KOHEYHOMEPHOU IKCTpEMalbHON 3a1a4u 0€3 OrpaHUYeHU.
5. 3agaun MaTeMaTUYECKOro MPOrpaMMHUPOBAHHS.

5.1.1TocranoBka 00l 3aa9 MAaTEMAaTHYECKOTO TIPOTPAMMHUPOBAHUS, ONIPEICTICHHUS.

5.2. 3amaul MaTEMaTHYeCKOro MpPOTPpaMMHUpPOBAaHUS C OTPaHUYEHUSMU B BHJAE DPABEHCTB U
HEPABEHCTB.

5.3.Teopema o HesIBHOM (YHKITUH, JIEMMa O TOTTyCTUMOM BEKTOPE.

5.4. ®yuknus Jlarpanxa.

5.5. IlpaBuno mHOoXuTenei Jlarpamka miisg 3agadud MaTeMaTHYECKOTO MPOTrPAaMMHUPOBAHHS C
OTPaHHYCHUSMU B BUJIC PABEHCTB. BRIPOXKICHHBIC U PETYISIPHBIC CTAIlMOHAPHBIC TOUKH.

5.6.MeTton HeonpeneaeHHBIX MHOXUTENEH Jlarpanka.

5.7. IlpaBuno MmHoxutenen Jlarpawka g 3a7adyd MaTeMaTU4YECKOro IPOTrPaMMHMPOBAHUS C
OTpaHUYEHUSIMU B BUJIC PABEHCTB 1 HEPABEHCTB.
6. 3aga4n BBEITYKJIOTO TPOTPaMMUPOBAHUSI.
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6.1. DnemMeHTHl BBIMYKJIOTO aHaiu3a. BhIMykible MHOXECTBAa B JIMHEHHBIX IMPOCTPAHCTBAX,
BBINTYKJIbIE (DYHKITHH.

6.2. [locranoBka oOmIEH 3aAayu BBITYKJIOrO MPOrPaMMHUPOBAHMS KakK 3aJadyd MHHHUMH3ALUN
BBIMYKJIONH (YHKIMU Ha BBITYKIOM MHOXecTBe. [locTaHOBKa mpoCTeliei 3agadd  BBITYKJIOTO
IPOrpaMMHUPOBAaHUS.

6.3. OcHOBHOE CBOWCTBO OOIIEH 3a7auydl BBIIYKJIOTO MPOrPaMMHUPOBAaHUS 00 aOCOIIOTHOM
MUHHMYME.

6.4.Teopema Kyna-Takkepa. Ycinosue Crneiirepa.

7. IIpocreiimas 3aga4a KJIaCCHUECKOTO BapHAITMOHHOTO UCUYUCIICHHUS.

7.1. IlocTaHoBKa MpOCTEHIIEH 3alayd KJIACCHUYECKOro BapHallMOHHOrO ucuucieHus. llonsTus
c1aboro M CHJIBHOTO JIOKAJbHBIX 3KCTPEMYMOB B IPOCTEHIIEH 3aaui KJIaCCUYECKOr0 BapHUalliOHHOTO
VCUMCIIEHUS, CBSI3b MEXly 3TUMHU BUJAMH dKCTPEMYMOB.

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

7.3. KBagpaTuunble npocTeiinue 3aaun KJIaCCHUYECKOro BapHallMOHHOTO Hcuucienus. @opmyna
MpHUPANICHHS KBAAPATUIHOTO (YHKITMOHATIA.

7.4. JlocratouHble YCIOBHUsI aOCONIOTHOTO 3KCTpeMyMa B KBaJpaTHYHOW MPOCTEHINEH 3amaye
KJIACCUYECKOI'0 BAPUALIMOHHOTO UCYUCIICHUS.

7.5.HepasenctBo Buptunrepa.

7.6. [IpuMepsl MPOCTEHIINX 3a/1a4 KIIACCHYECKOTO BapUAIMOHHOTO MCYHCICHUS: PEIICHUE 3aauu
0 OpaxuCTOXpOHE, MOCTAHOBKA U PEIICHUE 3aJa4l O TAPMOHUYECKOM OCLIMIUISITOPE.

8. 3amaun, cBOAIIMECS K PEIICHUIO HHTETPAIbHBIX YPABHEHUH.

8.1.[TonsTie unTerpaibHOro ypaBuenus. Kinaccudukanus HHTErpaabHbIX YpaBHEHU.

8.2. HenuueiiHble MHTETpalibHbIE YpaBHEHUs. YpaBHEHHE YpPbICOHA, ypaBHeHHe [ 'ammMepiiTeiina,
HeJIMHeTHoe ypaBHeHue BonbTeppa.

8.3.IIpumepsl 3a1a4, CBOAAIMINXCS K PEIICHUIO HHTETPATIbHBIX YPAaBHEHUH.

8.4.Meton nocieoBaTeIbHBIX TPUOIMKEHUN PEIICHUST HHTETPaIbHbIX YPaBHEHUH.

8.5.Teopembl CylecTBOBaHHS U €IMHCTBEHHOCTHU PEIICHUI MHTErPAJIbHBIX YPaBHEHHM.

8.6. Teopemsr ®pearonsma. AnbTepHarnBa Opearoabma.

8.7.1loBTopHbIE sipa. PezonbBeHTa.

8.8.UHnTerpanbHble ypaBHEHUS C BHIPOKACHHBIM SIIPOM.

8.9. AnmpokcuMariysi pelieHuss HHTErpaJIbHOTO YPaBHEHUS ¢ HEBBIPOXKICHHBIM SAPOM pPEIICHUEM
MHTErPAIBHOTO YPABHEHUS C BBIPOKIEHHBIM SIAPOM.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[lepeyenp  WHGOPMAIMOHHBIX  TEXHOJOTHH,  HCHONB3YyEeMBIX  NPH  OCYHIECTBICHUU
00pa30BaTeNbHOTO Mpolecca MO JUCIHUIUIMHE. TEXHOJOTHMH CMEIIaHHOTO OO0Yy4YeHHs, TEXHOJOTHUs
poOJIEeMHOTO 00ydeHUs.

6. YueOHO-MeTOqHYecKOe 00ecTeuyeHne caMOCTOATEIbHOI padoThl 00yYalouuxcst

Crenuduka  KOMIIETEHTHOCTHO-OPHEHTUPOBAHHOTO  MOJAXO/a,  JIeKAIIero B OCHOBE
NeiCcTByOMUX 00pa3oBaTeNbHBIX CTAHIAPTOB, OOYCIOBIMBAeT HEOOXOJUMOCTh MPAaBUIBLHOW H
3 PEKTUBHON OpPraHU3alMU CaMOCTOATENBHOM paboThl CTYIEHTOB. [l yCHEIHOro M3ydeHHs Kypca
CTYJEHTaM CJIeJIyeT He TOJIbKO MOCeUaTh BCE JICKIIMOHHBIE 3aHATUS U 3aHITHSI CEMUHAPCKOro THIA, HO
U KaK MOKHO OOJIbIlIe pabOTaTh CAMOCTOSITEIBHO C YU€OHHUKAMH, YUYECOHBIMH U y4€OHO-METOJUUECKUMHU
nocoOussMH, MOHOrpagusMH, HAyYHBIMH OKypHajaMu, COOpHHMKaMu CTaTel, MarepuajamMu
KOH(epeHIMd, B HAy4YHbIX, B TOM YHCIE JJIEKTPOHHBIX, OMONMOTEKax. B CBA3M € 3TUM CTyAeHTaM
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pekoMeHayeTcs o0paTHTh 0co00e BHUMaHUE Ha CIIMCOK JIUTEPATyphl IO TUCHUIUIMHE. B HeM ykaszaHa
yueOHasi ¥ Hay4Has JIUTepaTypa, pecypcbl HTepHEeTa, KOTOphle MOTYT OBITh HCIOJB30BAHbI KaK IS
HOATOTOBKH K 3aHATHSAM, TaK U IPH MOJITOTOBKE K HTOTOBON OTYETHOCTH IO JUCIIUIIIHHE.

Hns  sddexktuBHOr0 GopMHpOoBaHHA 3HAHWN, YMEHHH M HaBBIKOB, MPEIYCMOTPEHHBIX
IpOrpaMMOii Kypca, CTyI€HTaM BayKHO MPAaBUIBHO OPraHM30BaTh MOJATOTOBKY K ayAUTOPHBIM 3aHSITHSIM.

Jlexnuu — gopma yueOHOTo 3aHATHSA, 1IeTTb KOTOPOTO COCTOMT B PACCMOTPEHHH TEOPETUYECKHUX
BOIIPOCOB M3JIaraéMo JUCITUIUIMHBI B JIOTUYECKH BbIAEpKaHHON (opme. Becbma monesHou s
OBJIA/ICHUSI MAaTEPUAJIOM SIBJISIETCSl «CHCTEMa OINEPEKAIOIIero YTCHU», KOTJja CTYACHT MpeIBaApUTEIbHO
INPOYUTHIBAET IO TEMaM JIEKIWH MaTepual, CoJIepKaluiics B y4eOHHMKax, Y4eOHBIX W y4deOHO-
METOAMYECKHX TOCOOMSAX, YTO TO3BOJISIET Ooyiee TIIyOOKO BOCIPHHHMMATH JICKIIUHM IPEIoiaBaTes.
[ToMOXeT MONyYuTh HOBBIE 3HAHHMS M CHCTEMAaTH3WPOBATh MX COCTABJICHUE CTYACHTAMU KOHCIIEKTOB
IPOYNUTAHHBIX PA0OT B COOTBETCTBUH C COJEPKAHHMEM MPOTpaMMbl M TPUMEPHBIM II€peUHEM
KOHTPOJIHBIX BOIPOCOB. OJTO TaKXKe CYIIECTBEHHO OOJErduT TMOArOTOBKY K AaTTECTAllH II0
JTUCLUTUIMHE.

3aHATHA CEMHHApCKOTO THIIA — TpynmoBas Qopma 3aHATHI, HTPOXOIIMX HPH aKTHBHOM
y4acTHH CTyJAeHTOB. OHHM CIIOCOOCTBYIOT YIIyOIEHHOMY HM3YyYCHHMIO HanOojee CIO0XKHBIX BOIPOCOB
JVCIUIUINHBL U CIIy’KaT OCHOBHON (pOPMOI MOJBEICHUS UTOTOB CAMOCTOSITENBHONW PabOTHI CTYACHTOB.
Ha 3TuX 3aHATHAX CTYIEHTHI y4yaTcs TPaMOTHO M3JIarath MpoOJIeMbl, CBOOOJHO BBICKAa3bIBATH CBOU
MBICITH W CYXACHHUS, BECTH IIOJEMHKY, yOeKaaTh, JOKa3blBaTh, ONpPOBEPraTh, OTCTAUBATH CBOH
yOeXIeHusl, pacCMaTPUBAIOT  CHUTYallUH, CIOCOOCTBYIOIIME  Pa3sBUTHIO  MPOPECCHOHATBHON
KOMITETEHTHOCTH. Y MEHHE BBICTYNATh MEpe]] ayAUTOPHEH U TPaMOTHO OOOCHOBBIBATEH CBOIO TTO3UIIHIO —
HEOOXO/MMBbIE HABBIKM. 3aHATHS CEMUHAPCKOTO TUIA IMPH3BaHBI HE TOJBKO YIIyOUTh U 3aKPENUTh
TEOPETHYECKHE 3HAHMS CTYJICHTOB, HO M HAyYUTh IOJH30BAaThCA ITHMH 3HAHUSAMH Ha mpaktuke. Ha
3aHATUS CEMUHAPCKOTO THIIA BBIHOCATCS HauOojee BaXKHBIC M CIOXKHBIE U M3YYEHHs] TEMBI Kypca.
KauectBo camocrosTensHONH pabOTHI CTYAEHTOB IPOBEPSICTCS IPENoJaBaTeNieM BO BpeMs 3aHATHH
CEeMMHApCKOT0 THIA IIyTEM MPOBEIACHUS YCTHOTO OMPOCa.

JInst opraHM3anyl CaMOCTOSATENFHOM PaOOTHI CTYACHTOB IO OCBOCHHIO y4eOHOro Marepuana
NPaKTHKYETCsl BbIAa4a CTYACHTaM y4eOHOH JUTepaTypbl (CM. CIHCOK JIUTEPATypbl) U METOIMYECKUX
ykazaHui (cMm. mpuinoxkenue 1 k manHoi PIT) B TeKCTOBO#M v 31eKTpoHHOM hopme. I CaMOKOHTPOJIS
U TIOATOTOBKY CTYJIEHTOB K UTOTOBOM OTYETHOCTH MO AMCLUUIUIMHE BBIAAETCS CIIMCOK BOIPOCOB.

7. XapaKTepuCTHKA OIEHOYHBIX CPEACTB /AJsl TeKYyllero KOHTPOJS YCIeBaeMOCTH W
NMPOMEKYTOUYHOM aTTecTAMU 00yYaIOIMXCS N0 JMCHHUIJIMHE

Texymui KOHTPOJIb: BEICTYILUICHHS Ha 3aHATUAX CEMUHAPCKOIO THIIA.

HToroBBIli KOHTPOJIb. YCTHBIM ASK3aMeH. B Owmier BXOAST 2 TEOPETHYECKHUX BOMPOCAa U OIHO
KOMIIETCHTHOCTHO-OpPUEHTHUPOBaHHOE 3amaHue. Kaxgoe w3 3amaHuWii Owiera OILEHHMBAaeTCs MO S-Th
OanpHOM TIKane. VITOroBBI pe3ysnbTaT 3a OTBET ONMPEACNACTCS KaK CpelHee apru(METHYECKOe MEKTY
MOJIY4YCHHBIMU HM 6aJ'IJ'IaMI/I 3a OTBCTBI HA TCOPCTHUYCCKUC BOIPOCHI U PCHICHUC KOMIICTCHTHOCTHO-
OPHEHTHPOBAHHOTO 3a7aHusl (IPH HEOOXOIMMOCTH MCIIOJIb3YETCSI OKPYIIICHHE 0 OJMKAMIIEero 1eI0ro
YKCIIa).

OlleHKa «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CIH cpeaHee apudmerndeckoe (WU ero
OKpYTJICHHE JIO LEJIIOT0) MEXIY TOJTYYECHHBIMH CTYIEHTOM OajulaMH 3a OTBETHI Ha TEOPETUYECKHUE
BONPOCHl M pEIIEHUE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOTO 3a/JaHus paBHO 5. OIEHKa «XOpoIIo»
BBICTABJIICTCSl CTYJCHTY, €ClM cpenHee apudmeTrueckoe (MM €ro OKPYIJICHHE 10 IIeJIOT0) MEXIy
MOJIyYUeHHBIMU CTYJEHTOM OajulaMM 3a OTBETbl Ha TEOpPETHYECKHE BOMPOCHl M  pEIlIeHHe
KOMIICTCHTHOCTHO-OPUCHTUPOBAHHOI'O 3aJIaHUS PaBHO 4. O]_IGHKa «YIOBJICTBOPUTCIIbHO> BBICTABJISICTCSA
CTYIIEHTY, €CJIU CpefHee apudmeTHueckoe (MM ero OKpYIJCHHE IO IEeJ0ro) MEXIY MOJyYeHHBIMH
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CTyAeHTOM OajjjaMH 3a OTBETHl Ha TEOPETUYECKHE BOMPOCH W pEIICHHE KOMIETEHTHOCTHO-
OPUEHTHPOBAHHOTO 3a/1aHus paBHO 3. OLEHKA «HEYAOBIECTBOPUTEIILHO» BBICTABISAETCSA CTYACHTY, €CIU
cpentee apudmMeTrdeckoe (MK ero OKpyrieHHe J0 1EJI0r0) MeKAY MOJydSHHBIMU CTYICHTOM OayliaMu
3a OTBEThl HAa TEOPETUYECCKUE BOMPOCHI U PEIICHHE KOMIETEHTHOCTHO-OPUEHTHUPOBAHHOTO 3aJaHHUS
paBHO 2.

8. YuedHo-MeToAMYecKOe U HH(POPMALIMOHHOE 00eceyeHue JUCIIHIIIMHBI

OcHoBHas TuTeparypa:

1. BacunneBa, A.b. Unrerpansusie ypaBHenus / A.b. BacunbeBa, H.A. TuxoHoB. — MockBa
dusmariur, 2003. - 78 c. — Pexum  gocryna: o MOJITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=6812#1a obpamenus: 30.06.2019). — ISBN 5-9221-
0275-3. —TekcT : 3MeKTPOHHBIH.

2. Kpyrukos, B.H. Metoast ontumusamuu / B.H. Kpyrukos. — KemepoBo : Kemeposckuit
rocynapctBeHHblld yHmBepcuter, 2011. — 92c¢. — Pexum pocryma: mo mnomamnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=23268#ra obpamenus: 30.06.2019). — ISBN 978-5-
8353-1132-3. d'eKcT : 3IeKTPOHHBIH.

3. JletoBa, T.A. Metoasl ontumusanuu. [Ipaktnyeckuii kype / T.A. Jleroa, A.B. Ilanrtenee. —
Mocksa : Jloroc, 2011. — 424c. — (HoBast yHuBepcureTckas OuOnmoreka). — Pexxum moctyna: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=booki&B4995 fiara o6pamienus: 30.06.2019).
— ISBN 978-5-98704-540-4. FeKCT : 31eKTPOHHBIH.

4 Munenb, A.A. Metonsl ontumuzaunu / A.A. Munens, A.A. llenecros, B.B. Pomanenko ;
MunucrepctBo oOpa3oBanuss U Hayku Poccuiickoit ®enepanmu, Tomckuit ['ocymapcTBeHHBIN
VYuusepcuter Cucrem Ympasnenus u Pamuosnekrponuku (TYCVYP), ®akynbTeT AMCTAHIIMOHHOIO
oOyuenus. — Tomck : TYCVYP, 2017. — 198c. : un. — Pexxum pgocryna: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=4810@¢ra obpamenus: 30.06.2019). bubanorp.: c.
193-194. —TekcT : 31eKTPOHHBIH.

5. Cyxapes, A.I'. Kypc meronos ontummsanuu / A.I'. Cyxapes, A.B. Tumoxos, B.B. ®enopos. —
2-e w3n. — MockBa @ ®wsmarnut, 2011. — 368c. — Pexum pocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=76628a1a obpamenus: 30.06.2019). — ISBN 978-5-
9221-0559-0. Tekcr : 37eKTPOHHBIMH.

6. ®eaynen, H.U. Meroasl ontumuzanuu / H.U. ®enynen, F0.I'. Uepaukos. — Mocksa : ['opHas
KHUTAQ, 20009. — 376 c. — Pexum JOCTyTa! o IIOJITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=2290@&ra obpamenus: 30.06.2019). — ISBN 978-5-
7418-0557-2. TekcrT : 3IeKTPOHHBIM.

JlomonHUTEIBHAS TUTEPATYPA!

1. AnekceeB, B.M. CoOopuuk 3amau 1o ontumuzanuud. Teopus. Ilpumepst. 3amaun  /
B.M. Anekcees, D.M. I'anees, B.M. Tuxomupos. — 3¢ u31., ucnp. — Mocksa : ®uzmatiut, 2011. — 408
¢. —Pexxum nmocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=booki&i67227 fata
obpamenus: 30.06.2019). — ISBN 978-5-9221-0992-5TexcCT : 31€KTPOHHBIH.

2.BacunbeBa, A.b. [Quddepennmanbaple W HUHTETpabHBIC ypaBHEHHUs. BapuammonHoe
ucuuciieHue B npumepax u 3agadax / A.b. BacwibeBa, I'.H. Mensenes, H.A. TuxonoB. — Mocksa :
dusmariur, 2005. - 214 c. — Pexum  gocryna: 0  IIOJIIMCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=6812#1a obpamenus: 30.06.2019). — ISBN 5-9221-
0628-7. —TeKkcCT : 3MeKTPOHHBIH.

3. Mamxupo, A.B. ChnpaBoyHHK TI0 UWHTErpajbHbIM ypaBHeHHsM [ A.B. Manxupos,
Al lonsaua. — MockBa | @usmariaut, 2003. — 609%. — Pexxum gocryma: mo mommucke. — URL:
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http://biblioclub.ru/index.php?page=book&id=8265%&1a obpamenus: 30.06.2019). — ISBN 5-9221-
0288-5. —TekcT : 3IEeKTPOHHBIH.

Pecypcbl nHpOpMaITMOHHO-TENIEKOMMYHHUKAIIMOHHOHN ceTn «HTepHeT»:

Cuctema DJIGKTPOHHOW TOAJNEPKKH OOpa3oBaTelnbHOrO Tpomecca <«Moil  yHHBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI.

ObC «YHuBepcuterckas Oubdanoreka onnaitn» Www.biblioclub.ru

DnexTponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru

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

[Mporpammuoe obecnieuenue: onepaunonHas cucrema Windows,oguchsiii naker Microsoft Office
u(umu) LibreOffice, Uurtepuer-6paysep Internet Exploreru(umu) Microsoft Edge u(umu) Yandex
Browser.

9. MaTepuajabHO-TeXHHYECKOE o0ecneyeHne T CIUIIMHBI

YueOHbIC ayAUTOPHUH:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUMA C KOMIUIEKTOM CICIUATH3UPOBAHHON ydeOHOI
MeOenu W TEeXHUMYECKHMHU CpeICTBaMU OOyYeHHMs, CIOyXallUMU [UIs TpPEeJOCTaBlIeHUS ydeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- Uil TPOBEIEHUs 3aHATUM CEMUHAPCKOIO THUIIA, KOHCYJbTALMM, TEKYHIEro KOHTPOJA U
MPOMEKYTOUYHON aTTECTAIMU C KOMIUIEKTOM CHEIUAIM3UPOBAHHON yueOHOM MeOenn U TeXHUYEeCKUMU
cpencTBamMu OOy4IeHHUS.

[Tomermenne UIsi CaMOCTOSTENILHON PAaOOTHI, OCHAIEHHOE KOMILIEKTOM CHEIHATN3HPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUS K ceTh <« HTepHeT» u
obecnieuenueM nocryna B SUOC.

JleMoHCcTpanMoHHOE 00O0pYy/IOBaHUE U Y4eOHO-HAIISIHbIE MOCOOMS Ui 3aHATUN JIEKIHOHHOTO
THUTA, 00ECTICYNBAIOIIUE TEMATUICCKUE HILTIOCTPALIUU.
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ABTOp(b1) paboyeil MporpaMMbl AHCIHIIHHBI: JOUEHT Kadeaphl IPUKIATHON MATEMATHKH H
KOMIIBIOTEPHBIX HAYK, KaHi. ¢pu3.-MaT. HayK Tymanosa E. A.

[IporpaMma paccMOTpeHa M YTBEpiKJIeHa Ha 3aceJaHuu KadeIpsl IPUKIAIHON MaTeMaTHKH H
KOMITBIOTEPHBIX HAayK
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