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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IporpamMmy auciIuMHEL pazpadorai(a)(u): mpodeccop, I.H. (podeccop) Haytos P.3. (kadenpa npuKIagHON MATEMATUKU H
HUCKYCCTBEHHOI'O MHTEJJIEKTa, OTAe/IeHre MPUKJIAAHON MaTeMaTuku U uHgopMaTiku), Rafail. Dautov@gmail.com ; 1o11eHT, J.H.
(mouient) Tumepbaer M.P. (kadenpa nmpukiaHON MaTEMATHKH U KICKYCCTBEHHOTO MHTEJIEKTa, OTJCJICHUE TPUKJIATHON
MaTeMaTUKU U uHpopMmatuku), Marat. Timerbaev@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
OIIK-2 CriocoOeH MCIOIb30BaTh U aJalTUPOBATh CYIIECTBYIOIINE MATEMATUUECKUE METOIbI 1

CHCTEMBI IIPOrPaMMHUPOBAHHUS U151 pa3padOTKHU U pealu3alliy aJTOPUTMOB PeLIeHHU s
[PUKJIAJHBIX 33124

OIIK-3 Crioco6eH IPUMEHSTh 1 MOAUDUITNPOBATh MATEMATUIECKHE MOJIEIN [Tl PEIIeHus 3a/1a9 B
0O1acTH PO(heCCHOHATFHON NesITeTbHOCTA

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

- OCHOBHBIC MTOHSATHS, IPUEMBI I METO/IbI BEIYUCIIUTEIbHON MaTEMATHKH

HokeH yMeTs:

- AMIMPOKCUMHPOBATH (DYHKIIUM

- BBIYMCJISITh MHTETPAJIbl YMCIICHHBIMU METOJAMU

- IPUMEHSTh UTEPALIMOHHbBIE METO/IBI [JIs1 PEIIEHUS HEJIMHEUHbBIX YPaBHEHUI
- IPUMEHSTh YUCJIEHHBIE METO/IBI [UIsl PEIICHUS] CUCTEM JIMHEHHBIX ypaBHEHUI
- IPUMEHSTDh YUCJIEHHBIE METO/IBI JUISI PEIIeHHUs TPOOIEMbI COOCTBEHHBIX 3HAUSHUI
- IPUMEHSATh PA3HOCTHBIE METO/IbI JUIsI PEIIEHMsT KPAaeBbIX 3a/1a4 JUIsi OOBIKHOBEHHBIX N epeHIIMaTbHBIX YpaBHEHUI
JlomxeH B1afeTh:

- MATeMaTUYECKUM aIllapaToM PelieHus 3a/1a4 BEIYUCIUTEILHON MaTeMATHKH
JoJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTb:

- IPUMEHSTD TIOJlyYeHHBIE 3HAHUS B CBOEH MPO(eCCHOHAIBHON AesITeNbHOCTH.

2. Mecrto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruimHa (MOayJb) BKodeHa B paszfen "B1.0.11 Jucnurumast (Mogysm)" OCHOBHOH MPOodecCHOHANHON
obpazosatensroi nporpammsbl 01.03.02 "Tlpuknagnas matemaruka u uagopmaruka (IIpuknagHas MaTeMaTuka u
uHopMaTrKa)" u oTHocUTCs K o0si3arenbHou yactu OITOIT BO.

OcBauBaercs Ha 3, 4 Kypcax B 6, 7 cemecTpax.

3. 06bem JAUCIMITIJINHbI (MOIIleﬂ) B 3a4Y€THLIX €/IMHUIAX ¢ YKa3aHUEM KOJINYE€CTBA YaCOB, BbI/I€JICHHBIX HA

KOHTAKTHYIO Pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcsa

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTABIIAET 8 3a4eTHHIX(bie) enuHuIl(bl) Ha 288 vaca(oB).

KonraktHast padota - 126 yaca(oB), B ToM uucie jekimu - 90 dyaca(oB), npaktuueckue 3aHsatus - 0 yaca(oB), 1abopaTopHbie
padoTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoThl - ) yaca(oB).

CamocrosrenbHass padoTa - 144 yaca(oB).
KouTposns (3auét / x3amen) - 18 vaca(oB).

Popma MpoMeRyTOYHOrO KOHTPOJIS JUCLIUIUIMHBL: 3a4eT B 6 ceMecTpe; 9K3aMeH B 7 ceMecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE MO0 TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITEeJbHOM Pa6oThI 0 JUCHHILINHE (MOIYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 1. MnaTepnonsauus pyHKIUR
anredpanveckuMU MHOTOUJIEHAMH.
MHuTepnosiuoHHble TOJMHOMBI Jlarpanxa u
1. prioen oL < arp 6 4 0 0 0 9 0 10
Helorona. IHTEpHONALMOHHBIN [TOJUHOM B
GapulieHTpUYecKou popme.
Tema 2. OrieHKa OCTaTOYHOTO YIeHa
2. (uaTepnonupoBanud. MunnMusanus. [TomHOMEL 6 4 0 0 0 0 0 10
YeOpImena.
Tema 3. IHTepnoJIAIMS ¢ KPaTHBIMU Y3/1aMHU,
MHTEPIOJIALMOHHBIN TOJMHOM Dpmuta. OrieHKa
3. PrIOJIAI ’ p H 6 4 0 0 0 0 0 10
[OrPEIIHOCTY SPMUTOBOUN MHTEPITOJIALVH.
Tema 4. KycouHo-noJMHOMUAIbHAS
UHTEPIOJAIHS. VHTeproAIus crutaiHaMu.
R PRIOMATIA | 6 4 0 0 0 0 0 10
[NocTpoeHne KyOMYECKOTo CIUIAHA.
Tema 5. Hannyuiiee npubinxenue B
HOMHPOBAHHOM TpocTpaHcTBe. Hanmyuiiee
5. p pocTp Y 6 4 0 0 0 0 0 11
puOIMKeHUE B €BKJIMJOBOM ITPOCTPAHCTBE.
Tema 6. CpenHeKkBapaTHUECKOE PHOIIIKEHE
HKIWi. [Ipubmmkenre GyHKIUNA METOIOM
6. |Pyrxumi. Tp Dymxu 2 6 4 0 0 0 0 0 10
HaVIMEHBINMX KBAIPATOB.
Tema 7. OpToronanbHble TOMMHOMBI. OCHOBHBIE
CBOWCTBA, TPEXWIEHHOE COOTHOIIIEHNE, HYJIH
7. P 4 6 4 0 0 0 0 0 9
OpPTOTOHAJIBHBIX MTOJITHOMOB.
Tema 8. IHTepHOIALMOHHBIE KBaJPAaTypHbIE
popmybl. PopmyJIbl IPSMOYTOJIBHUKOB U
8. |rpanenmii, ux norpemHocts. Popmyna CumrcoHa. 6 4 0 0 0 0 0 9
OcraTouHslil wieH (popmysisl CUMIICOHA.
Tema 9. KBagparypusie ¢popmysisl Tuma ['aycca.
Kgazgparyphbie opmyinl ['aycca-JIobatro.
g, [Reanparypisie popwy I'ay 6 | 4 0 0 0 9 0 1
KgagpatypHas ¢opmyna Dpmura.
Tema 10. Metoa ["aycca perienus cucrem
JMHeiHbIX ypaBHeHui. LU-pa3noxenue. OneHka
10. Juncna apupMeTHUECKUX ONepalyid B 3TUX MeToAax.[ 7 6 0 0 0 0 0 6
Tema 11. LU-pa3znoxenue 11t npopHIbHBIBX
MaTpui. OneHKa Jucia apuMeTHIecKux
11, [Marpuu. Ou P 7 6 0 0 0 0 0 6
orepanuii A1 MpO(IIBHBIX MaTPHII.
Tema 12. MeTos IPOrOHKY peleHHs] CUCTEM
VHENHBIX YpaBHEHUI ¢ TpeXAMaroHaJIbHON
12, [[TMHCHHDIX YPABHCHIH € TPEX INATOHATILHO 7 6 0 0 0 0 0 6
Marpuneid. Meroa orpaxkeHuid. MeTos KBaJipaTHOTO
KOpHSI.
SAEKTPOHHBIH
Crpanuna 4 u3 13. 11 YHHBEPC . TET
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 13. VTepanioHHbIe METObI PELIIEHUS CUCTEM
JIMHEIHBIX YPaBHEHUH ¢ CUMMETPUYHOMN 1
MIOJIOKUTENNBHO OMpesieIeHHON MaTpHLeH.
WTepanyoHHble METObI BAPUALIIOHHOTO THIIA: 7 6 0 0 0 0 0 6
METO/[] MTOKOOPAMHATHOIO CITyCKa, METO/
HAUCKOPEHIIIero CIycKa, MeTol MUHUMAaJIbHBIX
HEBSI30K.

13.

Tema 14. [NonHast 1 YacTUIHAs IpodIieMa

14.
COOCTBEHHBIX UHICEJI.

Tema 15. VtepauioHHbIe METOBI PELIICHUS
HEJMHENHBIX YPaBHEHHIA: METO TPOCTON
utepalyu, Mmeto HbloToHa, METo[| CeKyIIUX, METO/
15. |xopa, meTon penakcarmu. Meron HeloToHa 7 6 0 0 0 0 0 6
YHCJICHHOTO PEIeHHs CUCTEM HEeJIMHEeHHbIX
YpaBHEHHI.

Tema 16. Metox Pynre-Kyrra perenus 3anaun
16. Ko 115t 00BIKHOBEHHOTO (D he peHITUATBHOTO 7 6 0 0 0 18 0 5
YpaBHEHHUS TIEPBOTO MOPSAKA.

Tema 17. Metoas! Anamca perieHus 3agaun Komm
JUst OOBIKHOBEHHBIX (P (HepeHIMATBHBIX
17. ypaBHeHU niepBoro nopsaka. 7 6 0 0 0 0 0 >

Tema 18. Pa3sHoCTHBIE METOBI PEIIEHUS KPAeBbIX U

18.
HavaJIbHO-KPAeBhIX 33/1a4.

l1Toro 90 0 0 0 36 0 144

4.2 Coaep:xaHue JUCHUILIMHBI (MOTYJIs1)

Tema 1. UaTepnossinus PyHKIMiA ajaredpandyecKAMA MHOrowieHamu. MHTepnossinnoHHbie NoJMHOMBI Jlarpan:ka
1 HeroToHa. THTEpHOISINNOHHBII OJUHOM B GapHIieHTpuYecKoil hopme.

IMocraHoBKa 3a1auu 00 MHTEPIIOIMPOBAHUH (PYHKIIMI OJHOM MepeMeHHON. AreGpanyeckoe HHTEPIIOIUPOBaHNE,
VHTEPIIOJIALMOHHBIN osmHOMa Jlarpanxka. [Toctpoenue. PaszneneHHsle pa3HOCTH U MX OCHOBHBIE cBOMCTBA. [locTpoeHne
MHTEPIOJIALMOHHOT0 oMHOMa HblotoHa. IHTEpHONSIMOHHBIN MOJIMHOM B GapuiieHTpryecKoi (hopme. BrimonHenue 3anaHuii
J1abopaTOpHON paboThl, CBSI3AaHHBIE C TAOYIMPOBAHMEM TPAHLICHASHTHBIX (DYHKIMI B BUJIE PSAIOB M UX NPHOJIKEHHEM
MHTEPHOJIALOHHBIM MHOTOUJIEHOM

Tema 2. OnieHKa 0CTATOYHOTO WieHA HHTepnoanpoBanusa. Munnvu3anus. Iloanaomer Yeobimesa.

[pencraBiieHne NOrpeIIHOCTH MHTEPMOJIALMOHHOTO NnojiMHoMa Jlarpanska. OeHKa NorpeniHoCTH NHTEPIOINPOBAHNUS IS
PaBHOMEPHO paclpeeeHHbIX y310B. OnpesiesieHre 1 OCHOBHBIE CBOMCTBA OJMHOMOB YeOblieBa. AnreOpandecKui
MHOTOCJIEH HauMeHee YKJIOHSIOIMIACS OT HyJis. OLeHKa MO pelIHOCTH MHTEPIIOIMPOBAaHHUS ISl y3/10B YeOblmeBa.

3AE
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Tema 3. UHTepIOISIIMSA ¢ KPATHBIMH Y3J1aMH, HHTEPNOJSIHHOHHBIN HoJMHOM JpmuTta. OneHKa norpemHocT
SPMHTOBOIl HHTEPIOJISIIIH.

INocraHoBKa 3a/jauy MHTEPIIOJMPOBAHUS C KPaTHBIMU y371amMu. YacTHble ciryvan Tabmun ¢pyHKuui. CylecTBOBaHHEe U
€JMHCTBEHHOCTh MHTEPIOJIALMOHHOIO MOJIMHOMA DPMHUTA. SIBHBIE MHTEPIOIAUMOHHbIE (hOpMYJIBl DpMUTA A1 CTIELUATbHBIX
tabumuil. [TocTpoenue GaszucHbIX (pyHKIM Dpmurta. [IpeacrapieHre NorpenHOCTH UHTEPHOISIMOHHOTO OJIMHOMA DPMHUTA.

Tema 4. KycouHO-NOJMHOMHANLHASA HHTEePHIOJANusi. UaTepnoJsiuusa criaiinamu. IlocTpoenne Kyonueckoro
crUiaiHa.

HpOCTpaHCTBO HENPEPBIBHBIX KYCOYHO-TIOJIMHOMUHAJIbHBIX (byHKLlPIﬁ. I/IHTepHOHI/IpOBaHI/Ie JIarpaana KYyCOYHBIMH IOJIMHOMAMMU.
OHeHKa MOrpeuIHOCTU KyCO‘lHO-HOﬂHHOMHaﬂLHOﬁ HUHTEPHOJIALIUN. I/IHTepHOﬂI/IPOBaHI/Ie apMI/ITa KYCOYHBbIMU NIOJIMHOMAaMU,
OLICHKA IMOI'peIIHOCTH. OHpeHeﬂeHI/Ie 1 MMOCTPOCHUE UHTEPIIOJIATNOHHOTI'O Ky61/1qe01<0r0 criayiHa. Pa3uHbie THUITBI I'PpaHUYHBIX
yCJIOBI/IfI JJ1 BBIYUCIICHUA CILIaiHa.

Tema 5. Hanayuinee npu6JnkeHne B HOMHPOBaHHOM npocTtpaHcTBe. Hannyuiee npu6Jin:keHue B eBKJIHI0BOM
NPOCTPaHCTBE.

O6006meHHble MHOrowieHsl. CyIecTBOBaHUE 3JIEeMEHTa HaTydIlero NpuoInKeH!s: B HOPMHUPOBAHHOM ITPOCTPAHCTBE, YCIOBUS
€IMHCTBEHHOCTU. EMHCTBEHHOCTh HAMITYYIIIero NpUOIMKEHHs B €BKJIMIOBOM IpocTpaHcTBe. CBeleHNe 3a1a41 O HAWJTydlleM
NPUOJIMKEHNY B €KJIMI0BOM IIPOCTPAHCTBE K CUCTEME JIMHEHHBIX anreOpandeckux ypaBHEHHH.

Tema 6. CpenexkBaapaTndeckoe npudJamkenne pyakuuii. [Iputdamkenne yHKnuii MeTO10M HAaNMeHbIITHX
KBa/IpaToB.

DeMeHT HaWJIydiero CpeaAHeKBaApaTu4YHOro l'[pI/I6J'II/I)KeHI/I$I q)yHKL[I/Iﬁ Ha MHTEpPBAJIC. WUccneposanue CyHI€CTBOBaHUA U
CIAVMHCTBCHHOCTH. HOCTpOCHI/Ie 9JIEMEHT HAWJIYUIIEro CpeaAHEKBAAPATUIHOTO l'IpI/I6JII/I)KeHI/IH q)yHKI_[I/Iﬁ aJ'IFC6paI/I‘{eCKI/IMI/I
MHOI'O4JICHaMHU. OI_[eHKa TMOrpeHOCTU l'IpI/I6.III/I)KeHI/IH TJIaJKuX (byHKLlPIfI. MeToa HauMEHBIINX KBaJIpaToB.

Tema 7. OpTOFOHaJ’IbHBIe MoJHHOMBI. O CHOBHBIE CBOﬁCTBa, TPEXWICHHO€ COOTHOIIEHUE, HYJIH OPTOTOHAJbHBIX
MOJHMHOMOB.

[NousTrEe 00 OpTOrOHATBHBIX cUcTeMax (PyHKIMNA. OpTOroHaIbHbIE TOJIMHOMBI M NX OCHOBHBIE CBOWCTBA. PeKyppeHTHbIe
(bopmyIBI BEIYMCIIEHVS] OPTOTOHATBHBIX TTOJIMHOMOB. [IprMepbl OpTOrOHAIBHBIX TOJMHOMOB: MOJIMHOMBI JIeskaHipa, MOJTMHOMBI
YebbimeBa, moarHoMbI Jlareppa, nommHoMsl Dpmura. CBOMCTBA HyJIel OPTOrOHAJIBHBIX MOJIMHOMOB.

Tema 8. UnTepnoasiinoHHbIe KBaApaTypHbIe (popMy.abl. @ opMyJisl NPSIMOYrOJbHAKOB H TPaNenui, nx
norpemHocts. Popmyna Cummncona. Qcrarounsiii wieH ¢popmysl Cumncona.

[pubamxeHHoe BbrunciieHre nHTerpanoB. OLeHKa TOYHOCTH M YCTOWYMBOCTD KBaapatyp. KBaaparypHbie (hopMyJibl
HHTPIOJIALMOHHOro THma. OIeHKa TOYHOCTH KBaapatyp. [IpocTsie u cocTaBHBIE KBaAPaTyphl MPSMOYTOJIbHUKOB U Tparielui,
ux norpeuHocts. [Ipocras u cocraBHas KkBagparypa napabosn (popmysna Cumricona). OctaTousslil 4ieH dpopMysisl CUMIICOHA.
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Tema 9. Kagparypusie ¢popmyasl Tuna I'aycca. Kpagparypusie ¢popmyasi I'aycca-Jlo6arTo. KBagparypuas
¢opmyaa Ipmura.

KBazparypHbie ¢hopMyJibl HAMBBICIIIEH alreOpanveckoil TOUYHOCTH, KBaapaTypHbie popmyiibl ['aycca. Kpurepuit kBagpatypsl
I"aycca. [Toctpoenue 1 ocHOBHbIE cBOiicTBa. [Ipumeps! kBagpaTypHbix dopmyn [aycca. KBagpaTypHbie (hopMyJibl HAaMBBICIIIEH
anreOpanyecKkol TOUHOCTH C YaCTUYHO (PMKCUPOBAHHBIMU y3/1aMu, KBaapatypHblie ¢opmyJbl [aycca-Jlo66arro. Kputepuii
kBazparypsl ['aycca-Jloo6arro. [TocTpoeHre u ocHOBHBIE cBoicTBa. [IpuMepsl kBagpatypHbix gopmyin [aycca-JlobarTo.
BblunciieHre MHTErpaioB B HEPEryJIApHBIX CTydasix. BeruncieHne HecoOCTBEHHBIX MHTETPAJIOB: 3aMeHa NePeMEHHBIX,
MyJIbTUIUIMKATUBHOE BhIJEJIEHUE OCOOEHHOCTEH, a[INTHBHOE BblIENIeHNe 0cOOeHHOCTel. BrinonHenue 3agannii 1a00paTopHO
paboThI, CBSI3aHHBIE C

HpI/I6J'[I/I)KeHHI)IM BBIYMCJICHUEM UHTETPAJIOB

Tema 10. MeTo I'aycca pemenusi cucreM JinHeilHbIX ypapHeHmii. LU-pa3no:xenne. Onenka ynciaa
apucgMeTHYECKIX ONMepanuil B THX METO/1aX.

[psiMble METO/IbI PEILICHUS] CUCTEM JIMHEeHHbIX aireOpanueckux ypaBHeHuil. Meton ["aycca. Teopema o BO3MOKHOCTA
npuMeHeHus Merofia [aycca. Meroa ["aycca ¢ BBIOOpPOM IJIaBHBIX 9JIEMEHTOB U ero Moaudukamu. IToHsATHe O IpUMeHeHnH
Merona [aycca st cucrem ¢ paspeskeHHbIME MaTpuniamu. Merop I'aycca u pa3iioxkeHne MaTpul] Ha TPeyroJibHble MHOKHUTEH.

Tema 11. LU-pa3aoxenne qis npoduiabHbiBX MaTpun. Onenka yncia apudmMeTndyeCcKux onepanun ajs
npo(UILHBIX MaTPHII.

[MoHsATHE O pa3pekEeHHBIX MAaTPHILIAX, CIocoOax ux xpaHeHus: B DBM. [IpoduiibHble MATPHILIBL. YUeT CTPYKTYpPbl POGUITBHBIX
Matpun B LU-pa3noxeHnu, HaclieoBaHue Ipo(hUIBHOCTH MATPUIIB B €€ TPeyrojbHo! (pakTopu3anui. ONTUMHU3ANKS
TPEYroJbHOTO Pa3JIoKeHHUsI 38 CYeT epeHyMepalii CTPOK U cToIOLOB. OO0 sTanax peleHus pa3peKeHHbIX CHCTEM YPaBHEHHI.

Tema 12. MeTo1 NPOrOHKH pellleHHsI CHCTeM JUHEHHbIX YpaBHEHHUI ¢ TpexIMaroHajJbLHoi MaTpunei. Metox
oTpakeHuii. MeTo/ KBaJpaTHOr0 KOPHSI.

SQ)CI)CKTI/IBHBIG METO/Abl pCHICHUA CUCTEM JIMHEWHBIX ypaBHeHI/Iﬁ ¢ 3-x AruaroHaJibHbIMWA MaTpULlaMH. Mertop, ITPOTOHKMU. Mertop,
KBaJApaTHOIr0O KOpHA MJIA CUCTEM C CUMMETPHUYHBIMU IOJIOKUTEIILHO OIPEACICHHBIMA MAaTpULIAMU. Meton Xonenkoro ajs
CHCTEM JIMHEWHBIX anre6pa1/1qecm/1x ypaBHeHI/Iﬁ C l'[pOCl)I/IJ'II)H])IMI/I CUMMETPUYHBIMU MaTpUllaMU.

Tema 13. UTepainuoHHbie MeTO/Ibl PelIeHHs] CHCTEM JHHEHHbIX yPaBHEHHI ¢ CAMMETPUYHON M MOJIOKHTEJIbHO
onpeaejeHHO MaTpunei. UTepannoHHbie MeTOAbl BAPHAIHOHHOI0 THIIA: METO/I MOKOOPANHATHOIO CIIyCKa,
MeTO/[ HaNCKOPelIero cmycka, MeTo, MUHUMAJIbHBIX HEBA30K.

Kanonnyeckas popMa IBYCIOWHOIO HTEPALIMOHHOTO Ipolecca. JlocTaTouHbIe YCI0BHs CXOAUMOCTH UTEPALIMOHHOTO MTPOLIECCa.
HccnenoBanue ABYCIOMHBIX UTEPAIIMOHHBIX METOJOB IS CUCTEM C CHMMETPUYHBIMU MOJIOKUTESIBHO ONpee/IeHHBIMU
Mmarpuniamu. ONTUMabHbIN BHIOOP UTepaliooHoro napamerpa. Mertoas SIko6u, 3eiinenst u MeTo[ pejiakcarum.
MuHuMU3aLYS HEBA3KM Ha KakIOW UTEpalid, UTepallMOHHbIE METO/Ib! BAPHALIIOHHOTO THMa. MeTo/ MOKOOpANHATHOTO
crycka. Metoa Hauckopeiiiiero ciycka. [ToHATHe 0 MeTo/ie CONpsIKEHHBIX TPAJUEHTOB.

3AE
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Tema 14. [TosiHas 1 YacTHYHASI MP0OOJIeMa COOCTBEHHBIX YHCE.

Mertons! perieHrs aredpandeckoi mpodIeMsl COOCTBEHHBIX 3HAUCHHA. MeToI IPsMOi U 00paTHOM UTepanuil Uil pereHus
YaCTUYHOM MTPOOJIeMbl COOCTBEHHBIX 3HAYEHHH JUIsi CHMMETPUYHBIX MaTpuil. MeTo o6paTHOH utepanyu co capurom. Meron
SIkoOu (MeTOH BpalleHuil) pelieHus! MOTHOHN MpoOIeMbl COOCTBEHHBIX 3HAUECHHH JITsI CHMMETPUIHBIX MATPHII.

Tema 15. TepannoHHbie MeTOAbI PelIeHNs HeJUHEHHBIX yPaBHEHHII: MeTO NPOCTOi HTEePaNuu, MEeTO/
HbroToHa, MeTO[ ceKylIUX, METO XOP, MeTo 1 pesaakcauun. Metoq Hbl0TOHA YHCI€HHOT0 pelIeHus1 CUCTEM
HeJIMHEeHHBIX YPaBHEHUI.

Pemenue HeTMHENHBIX ypaBHEHHU U CHICTEM. MeToA AeeHus OTpe3Ka nonoiaM. Meton nmpocToit urepanun. JoctaTouHsie
YCJIOBUS CXOIMMOCTH, FeoMeTpruiecKas nareprnperanus. [TonsaTue o MeTogax BHICOKO-TO Mopsiaka. MeTton Xxopl, KacaTelbHbIX.
cekymx. Meroapl Tuna Iko6u u 3eiienst As pelieHusi CUCTEM HeJIMHEeWHbIX ypaBHeHH. MeToj1 pOCTol uTepanuu
peleHns HeMHEHBIX cucTeM ypaBHeHuil. Meton HeiotoHa. MonuduimpoBanssii meton HeioToHa.

Tema 16. Metoa Pynre-Kyrra pemenust 3agaun Komm 1,1 00bIKHOBeHHOTO AU epeHIuaIbHOr0 YpaBHEHUSA
NepBOro NopsjaKa.

Merton pasnoxenus o (opmyie Telinopa pemerust 3agauu Ko 1yist 0OOBIKHOBEHHBIX A hepeHIMaTbHBIX YpaBHEHUM.
ITpumepsl ceTouHbIX METOAOB AJis1 pewenust 3aaaun Komm. Meroasl Tuna Pynre-Kytra. IIpocreiiiiine BapuaHThl METOI0B
Pynre-Kytra. O6mmii cioco6 nocrpoerust MetosioB Pyrre-Kyrra. Teopema o cxogumoctu MetonoB Pynre-Kytra.

Tema 17. MeToap1 Aqamca pemenns 3agaun Komm nst 06bIkHOBeHHBIX 1 ¢ ep enmuaibubIX ypapHeHnll
NepBoOro NopsjaKa.

MHorolaroBbie MeTo/ibl petiieHust 3a1aun Ko 1151 00bIKHOBEHHBIX U epeHIUATbHBIX YPABHEHHI TEPBOTrO MOPSIIKA.
[Ipumeps! mpocTedmx MeToJ0B. MHOromaroBsie MeToapl Tuma Anamca. [loctpoenre MeTooB THma AaMca Ha OCHOBE
HHTEPIIOJIAMOHHBIX (HESIBHBIE METOMBI) U SKCTPAIOJISAIMOHHBIX (POPMYJT (SIBHBIE MeTO/IbI). OIIEHKU TOT PEITHOCTH
ATMPOKCUMALIMY SIBHBIX U HESIBHBIX METOJOB AJlaMmca.

Tema 18. PazHocTHbIE MeETOdbl pelIeHUA KpaeBbIX H HAYAJbHO-KpPa€eBbIX 3a1a4.

Pa3HOCTHBIV METO/1 anpOKCHMAIIMK AByXTOYEYHON KpaeBoi 3a/1auul. Pa3zpeimMocTb pa3HOCTHOM 3a1aur. Y CJIOBUS BHIOOpa
K03(pPULIMEHTOB Pa3HOCTHOTO ollepaTopa, oOecreYrBaloIIe BTOPOH MOPSIIOK arpoKCUMalyu. Pa3HOCTHbBIE CXeMBbl JIs
ypaBHEHUS TEIJIONPOBOAHOCTH. SIBHas1 1 HesiBHasi cxeMbl. VlccieioBaHKe MOrpeniHoCTy annpokcumanuu. VMcenenoanve
YCTOWYHMBOCTU U CXOJMMOCTH CXEM.

3AE
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5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
I CIHIINHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTes, HO 6e3
€ro HeMoCPeACTBeHHOro yJyactust. CamocTtosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITeNbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yUAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3esioB) AUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKperIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOI IMTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOUASL:

IMopsIoK OpraHMU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKAa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @enepar ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit @eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(enepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa
[NopTan MaTeMaTU4YeCKHUX UHTEPHET-pecypcoB - http://www.math.ru/

ITopTan MaTeMaTH4YeCKUX UHTEPHET-pecypcoB - http://www.allmath.com/

INopTain pecypcoB 1o ecTeCTBEHHO-HAYYHBIM AUCIAIUIMHAM - http://en.edu.ru/

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHasIbl, HAIIPAaBJIEHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOYHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B (hoHe OIIEHOYHBIX CPENICTB COAEPKUTCS CIeayoInas HHPOPMAITHs:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIIKA IPUMEHEHUS W TIPOLIEAYPhI OIIEHUBAHUS JIIS KaXKIOTO OICHOUHOT'O CPEe/ICTRa;
- KpUTepHH OLIEHUBAHUS [JTs1 KaXKJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OUECHOYHBIX CPEACTB, BKJIIOYadA TpC6OBaHI/Iﬂ, MMPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}0mnxc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Iprmoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS U CIMILINHBI (MO XYJIs)

OcBoeHNe QUCHUIUTAHBI (MOIYJIs1) MIPE/ToIaraeT u3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTypsl. JIuteparypa
MOXeT ObITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 JBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubmmnoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe M0 YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE N3AAHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUN 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DyIeKTPOHHBIH yHUBepcuTeT . [1pn NCTionb30BaHNM TTEYaTHBIX N3aHUN OMOIMOTEYHbIN (hOHT
JOJDKEH OBITh YKOMIUIEKTOBAH UMY M3 pacuera He MeHee 0,5 sx3emruisipa (uis ooydaonmxcs no PI'OC 3++ - He menee 0,25
9K3EeMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JONOIHUTEIBHON TUTEpaTypsl Ha
KaXJ0ro 00y4alolierocsi U3 4nciia Jiull, OHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLIUILINHY.

IepeveHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAMMOM U1l OCBOSHUS AMCLMIUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboueii mporpaMme JUCUMIUIAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHHUH YCIIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENI MU IEKTPOHHBIX M3JaHUI ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubimorexu KOY.

SAEKTPOHHBH
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8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

[opTan MaTeMaTUYeCKMX UHTEPHET-pecypcoB - http://www.math.ru/

IopTan MaTemMaTH4YeCKUX HHTEPHET-peCypcoB - http://www.allmath.com/

IopTai pecypcoB o ecTeCTBEHHO-HAYUHBIM AUCIMIUIMHAM - http://en.edu.ru/

Caiit o6pa3zoBaTesbHBIX PECYPCOB IO MaTeMaTtuke - http://www.exponenta.ru/

CripaBOYHHK 110 KOMIBIOTEPHOU MaTeMaTuke - http://www.users.kaluga.ru/math/

9. MeToauuecKne YKa3aHUA 1A 00YUAIOMMXCSA 10 0CBOESHUIO JUCHHUILIHHBI (MOXyJIsI)

TenbHas paboTa

Bujg pador MeToauuyeckne peKoMeH alun

JIEKLIUN Teopetnueckuil MaTepuai u3naraeTcs Ha JeKIusX. [IpirueM KOHCIIEKT JIeKIMIA, KOTOPBINA OCTaeTcs y CTy/IeHTa B
pe3yJbTaTe NPOCIyLIMBAHUS JIEKIIMH HE MOXET 3aMeHHUTh YUeOHHK. Ero 1ensb - (popMymmpoBKa OCHOBHBIX
yTBEpXKACHUIA 1 onpenenenuid. [Ipociyias JeKIuio, HoJIe3HO 03HAKOMHTHCS ¢ 0oJiee MOAPOOHBIM H3JIOKEHUEM
Marepuaa B ydeOHHKe. CIMCOK JUTepaTypbl pa3zie/ieH Ha IBe KaTeropur: He0OOXOOUMBIA IJIs CIaur SK3aMeHa
MHUHUMYM U JOTIOJHUTE/IbHAS IUTEPATypa.

naboparophsle | M3ydyeHne Kypca nojpa3yMeBaeT He TOJIbKO OBJIaJJeHIE TEOPETHYECKUM MaTepHaioM, HO M NIOJTydeHre

padoThI MPaKTHYECKUX HABBIKOB 151 O0Jiee riTyOOKOro IIOHMMaHHsl Pas3esioB JUCIUILIMHBI IPH BHITIOJTHEHUN
JabopaTopHOU paboThl. OLIEHUBAIOTCA BIaIEHUE MATEPUAJIOM 10 TeMe padOThl, aHATUTUYECKHE CIIOCOOHOCTH,
BJIaJIcHHE METOJJaMH, YMEHUS! Y HaBBIKY, HEOOXOIMMBIE J1JIs1 BHITIOTHEHU S 3aJaHHH.

CaMoCTOSI- CamocrosTesbHas padoTa NperonaraeT BHIIOMHEHHe AoMaIHUX padoT. [IpakTHyecKue 3a1aHus1, BHIIOJTHEHHBIE

B ayIUTOPHH, NPeAHa3HAYEHBI IJIs1 YKa3aHUs OOLIMX METOJOB PellieHHsI 3a4a4 ONPEeIeHHOrO THIA. 3aKPelnTh
HaBBIKM MOJKHO JIMIIb B PE3YJIbTaTe CAMOCTOSATEIBHON paOOThL.

Kpowme Toro, camocrosiTesnbHas paboTa BKJIIOYAeT HOATOTOBKY K 3a4eTy U 9k3aMeHy. [Ipr moarotoske k crave
3ayeTa U 9K3aMeHa BeCh 00beM padoThl PEKOMEH/LYETCSl paclpeeNsiTh pABHOMEPHO IO JHSM, OTBEASHHBIM 1S
TIOZATOTOBKH K 3a4eTy ¥ 9K3aMeHY, KOHTPOJIMPOBATh KaXAbIi IeHb BBIIOIHEHUsI padoThl. Jlydine, eciim MOKHO
MIepeBBITONTHNTS IU1aH. Torna Beeraa OyaeT pe3epB BpeMeH!.

3a4er [Ipu nmoAroToBKe K crayue 3a4eTa Bech 00beM pabOThl pEKOMEH/LYeTCsl paclpeessiTh pABHOMEPHO I10 JHSIM,
OTBEJEHHBIM IS TIOJITOTOBKY K 3a4eTy, KOHTPOJIMPOBATh KAX/IBIi IeHb BHITOJIHEHUs padoThl. Jlydie, ecim
MOHO TepeBBINOIHUTSG TU1aH. Toraa Becerna OyneT peseps BpeMeHH. Kpome Matepuarna JIeKIMiA peKOMEH LyeTCst
WCTIOJIb30BATh MAaTepHaIIbl U3 CITUCKA PEKOMEHI0BAHHOMW JINTEPaTyphl
9K3aMeH ITpy noaroToBKe K ciaye K3aMeHa Bech 00beM paboThl peKOMEHIYETCs pacIipeliesIsiTh PABHOMEPHO T10 JTHSM,

OTBE/ICHHBIM [1JI5 IOJTOTOBKH K 3a4€Ty, KOHTPOJIMPOBATh KaKIbli IeHb BHINOJHEHHs paboThl. Jlyuitie, eciu
MOKHO NIepeBbINIONHUTS T1aH. Torga Beerna Oyzner peseps BpeMeHd. Kpome MaTepuana JeKIuil peKkoMeHyeTcs
HCIIOJIb30BaTh MATEPHAIIBI U3 CITCKA PEKOMEHIOBAHHON JINTEPATyPhl

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX PH 0CYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILTIHE (MOIYJII0), BKJIHYAs MepedyeHb NPOrpaMMHOTo odecrnedeHnss 1 HH( OPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil Mporpamme JUCHMUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MartepraibHO-TeXHHUECKOe oOecTieyeHre 00pa30BaTeIbHOrO MPOIecca Mo AUCIUILINHE (MOIYJI0) BKIIIOYAET B ce0s1 CleayIoIIne

KOMITOHCHTHI:

Crpanyna 10 u3 13.
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

IIporpamma coctaBiieHa B coorBeTcTBuM ¢ TpedoBanusMu PI'OC BO u yueOHbIM 11aHOM 110 HanpasieHuo 01.03.02
"TlpukiaagHas MaTeMaTuka 1 uHpopmatuka" u npocpummo nogroroku "[IpukiaaHas MatemaTrka U MHGpopMaTHKa'.
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51.0.11 Yucaennvie memoowt

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_ 01.03.02 - [puknanHas MaremMaTvka U ”HQOpPMATUKA
Mpodunb noxrorosku: IlpuknanHas MateMaTrka U HHQOPMATHKA

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1.BaxBasios, H. C. Yucnennsie metospl : yueOuuk / H. C. Baxsanos, H. I1. JKuakos, I'. M. KoGenbkoB. - 9-e uzf. - Mocksa :
Jlaboparopus 3Hanmit, 2020. - 636 c. - ISBN 978-5-00101-836-0. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucreMa. - URL.: https://e.lanbook.com/book/126099

(mara obpamenus: 15.01.2021). - Pexwm joctyna: Juist aBTOPU3. TOJIb30BATEIIEH.

2. baxsasnos, H. C. UncneHHble METObI B 3a/ja4ax 1 yrpaxHeHusx : yuebHoe nocooue / H. C. Baxsanos, A. B. Jlanun, E. B.
UYwkoHKOB ; mof1 pepakimei B. A. CagoBHudero. - 4-¢ uzf. (311.). - Mocksa : JlabopaTtopus 3HaHui, 2015. - 243 c. - ISBN
978-5-9963-2980-9. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/70743 (mata obpamenus: 15.01.2021). - Pexum moctymna: Iuist aBTOPU3. TOJIb30BATEIEH.

3. demunosuy, b. I1. OCHOBBI BHIYMCIUTENLHON MaTeMaTHKH : yuyeOHoe nocooue / b. I1. demunosuy, Y. A. Mapon. - 8-e u3.,
crep. - Cankr-IlerepOypr : Jlanp, 2011. - 672 c. - ISBN 978-5-8114-0695-1. - Tekcr : anekTpoHHbiii // JlaHs :
3JIeKTPOHHO-OubMoTeynas cucrema. - URL: https://e.Janbook.com/book/2025 (nara obpamienusi: 15.01.2021). - Pexxum
JOCTyma: Ijisl aBTOPU3. [OJIb30BATENIEH.

JomnmoJHUTEILHAS IUTEpATypa:

1. ®angees, 1. K. BerurciuTenbHbe METO/IBI JIMHEHHON anreOps! : yueOnuk / [1. K. ®amnees, B. H. ®agneesa. - 4-¢ usg.,crep. -
Cankr-IletepOypr : Jlanb, 2009. - 736 c. - ISBN 978-5-8114-0317-2. - TekcT : anekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOIMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/400 (mata obpamenust: 15.01.2021). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TOJIb30BaTENeH.

2. AmocoB, A. A. BerurciutenibHbie MeTO/IBI : yueOHoe mocodue / A. A. Amocos, 10. A. [lyounckuii, H. B. Konuenosa. - 4-e
u3g., crep. - Cankt-IletepOypr : Jlanp, 2014. - 672 c. - ISBN 978-5-8114-1623-3. - Tekcr : aneKkTpoHHbIH // JlaHs :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.Janbook.com/book/42190 (nata obpawmenus: 15.05.2020). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Cpouko, B. A. Yucnennsie metoasl. Kypc sekiuii : yueOHoe mocodue / B. A. Cpouko. - Cankr-Iletepoypr : Jlans, 2010. -
208 c. - ISBN 978-5-8114-1014-9. - Tekcr : anekTpoHHbIi // JlaHb : 91eKTpoHHO-01OIMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/378 (nara obpamenus: 15.01.2021). - Pesxxum nocryna: 1yist aBTOpU3. MOJb30BATENCH.

4. Ilesnog, I'. C. YucsieHHsle MeTO/IBI JIMHEHHOU anredpsl : yueOHoe nocodue / I'. C. Ilesuos, O. I'. Kpiokosa, b. 1.
MBpI3HUKOBA. - 2-¢ U3[., uctp. u gom. - Cankt-Ilerep6ypr : Jlans, 2011. - 496 c. - ISBN 978-5-8114-1246-4. - Tekcr :
371eKTpOHHBIH // JIaHb : 31eKTpoHHO-OMbmmoTedHas cucrema. - URL: https://e.lanbook.com/book/1800 (gara obparienus:
15.01.2021). - Pexxum goctymna: ajist aBTOpHU3. TTOJIb30BaTeNIeH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 01.03.02 - [puknanHas MaremMaTvka U ”HQOpPMATUKA

Ipoduns noxrorosku: IlpuknagHas MmateMaTrka U MHQOPMATHKA

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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