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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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[porpammy muctmIuiMHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) Jayros P.3. (kadeapa npukiagHoi MaTeMaTHKN 1
HUCKYCCTBEHHOT'O MHTEJJIEKTa, OTAe/IeHre IPUKJIAAHON MaTeMaTuku U uHgopMaTukm), Rafail. Dautov@gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIIK-2 CriocoOeH 000CHOBaHHO BHIOUPATh, JOPAOATHIBAThH U TPUMEHSTD JUIsl PEIIeHU S

MiCCIIeIOBATENIbCKUX M IIPOEKTHBIX 3aJa4 MaTeMaTUYECKUE METOABl U MOJIEH, OCYLIECTBIISTh
[IPOBEPKY a/IeKBATHOCTH MOJIEJIEH, aHAIM3UPOBATh PE3yJIbTaThl, OLIEHUBATh HAJIEKHOCTD U
Ka4uecTBO (DYHKIIMIOHUPOBAHHUS CUCTEM

OIIK-4 CriocobeH pa3pabaThiBaTh aITOPUTMbI M KOMITBIOTEPHbIE PO PAMMBI, TPUTOAHBIE JUIS
MPaKTHYECKOTO MPUMEHEHH S

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

- OCHOBHBIC MaTeMaTUYECKHEe METOIbI M MOJEJIH, a TAKXKe OCHOBHbBIE COBPEMEHHBIE MOJAXObI K X MHTEPIPETAIHH.

- OCHOBBI MATEMATUIECKOT0 MOJIEIMPOBAHUS M OCHOBHBIE KJIACCU(PUKAIINK MATEMATUIECKUX MOJIENIEi: aHAIMTHYECKHE,
YKCJIEHHbIE, UMUTAIIMOHHbBIE, BEPOSITHOCTHbIE, CTATUCTUYECKUE

HoykeH ymeTs:

- TOKa3bIBaTh HAa H606X0)II/IMOM YPOBHE CTPOroCTU OCHOBHBIC YTBEPKACHUA U TCOPE-Mbl MATEMATUYCCKUX NUCILIUIIINH.
VMeeT 000CHOBAaHHO BI)I6I/IpaTI) UL pelIeHU A UCCIICAOBATEIIbCKUX U MTPOCKTHBIX 3aJa4 MaTEMATUIECKUE METOAbI U MOJACIN

- IPUMEHSATh HEKOTOPBIE U3 NMAKETOB MPHUKIAJAHBIX IPOrPaMM.
JlomxeH Bl1afeTh:

- mpoheccHoHaIbHBIM SI3BIKOM TTPEAMETHON 00JIaCTH 3HAHHS; CIIOCOOaMH TIOCTPOEHHSI, PeIIeHHs] MaTeMaTHIeCKIX MoJesei
SABJICHUI Pa3IMYHON MPUPOJIBL.

- METOJIaMH I'PaMOTHOTO MO00Pa COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPeCTB (TTAaKEeTOB) U1 MOAEIUPOBAHHS TEXHUUECKUX
CHCTEM
JloJkeH IeMOHCTPHPOBATh CIIOCOOHOCTb M TOTOBHOCTb:

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

2. Mecto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hanaast qucnuruiHa (MOAYJb) BKModeHa B paszaen "B1.0.15 ducturumast (Momysm)" OCHOBHOM MPOodecCHOHANHON

obpazosatensroii nporpammsl 01.03.04 "Tlpuknagnas matemaruka (ITpukinagHas MaTeMarika)”" ¥ OTHOCUTCS K 00sI3aTeIbHON
yactu OITOII BO.

OcBauBaercs Ha 2 Kypce B 3, 4 cemecTpax.

3. O0peM gucHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4amIuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcsa

OO0111ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTABIIACT 8 3a4eTHHIX(bie) enuHuIl(bl) Ha 288 vaca(oB).

KonraktHast padota - 144 yaca(oB), B TOM 4ucIIe JieKiuu - 72 daca(oB), npaktuueckue 3aHsatus - 0 yaca(oB), 1aboOpaTopHbie
padoTsl - 72 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM paboThl - ) yaca(oB).

CamocrostenbHass padoTa - 126 yaca(oB).
KouTposns (3auét / sx3amen) - 18 vaca(oB).

Popma MpoMeRyTOUHOr0 KOHTPOJISI JUCLIUILIMHBL: OTCYTCTBYET B 3 CEMECTpE; K3aMeH B 4 ceMecTpe.

4. CoaeprkaHue JUCHHUILIAHBI (MOIYJIs), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiesaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHIl IVIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThI 0 JUCHHILINHE (MOIYJIIO)

SAEKTPOHHBH
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Tema 1. MnaTepnonsauus pyHKIUR
are0panyeckuMyU MHOTOWIEHAMHU.
HHTepnoauoHHbIE TOJMHOMBI Jlarpanxka u
HploToHa. IHTEpIOJIALMOHHBIA TOJIMHOM B
GapulieHTpUYecKou popme.

Tema 2. OrieHKa OCTaTOYHOTO YIeHa
UHTepriopoBanusa. Muaumm3anust. [TommHOMbB
Yeopimesa. OrieHKa 0CTaTOYHOIO YWieHa
HTepriopoBanusa. Muaumm3anus. [lommHOMbB
YeOpIiresa.

Tema 3. IHTepHoJIAIMS ¢ KPaTHBIMU Y3/1aMHU,
MHTEPIOJIALMOHHBIN MOJMHOM Dpmuta. OrieHKa
[OrPEIIHOCTY SPMUTOBOUN MHTEPITOJIALVH.

Tema 4. KycouHo-noJMHOMUAIbHAS
uHTepnossys. MHTeprionsanus cruiaiiHamu.
[NocTpoeHne KyOMUECKOTo CIUIAHA.

Tema 5. Hannyuiee npubinxenue B
HOMHPOBaHHOM ITpocTpaHcTBe. Hamtyuriee
NpHOIKEHNe B €BKJIMIOBOM ITPOCTPAHCTBE.

Tema 6. CpenHeKkBapaTHUECKOE TPHOIIIKEHNE
yukmi. [Tpubdmmkerne (pyHKINI METOIOM
HaMMEHBIINX KBaJpaToB.

Tema 7. OproronansHble HOMMHOMBI. OCHOBHBIE
CBOICTBA, TPEXWIEHHOE COOTHOLICHUE, HYJIH
OPTOrOHAJILHBIX TTOJTMHOMOB.

Tema 8. IHTepHOIALMOHHBIE KBaJpaTypHbIE
popmyitsl. POpMYJIbI IPSIMOYTOJIbHUKOB U
Tpaneuui, ux norpemHocts. Popmyna CumicoHa.
OcraTounslil wieH (popmysisl CUMIICOHA.

Tema 9. KBagparypasie ¢popmysisl Tuma ['aycca.
Kgaznparyphbie ¢opmyinl ['aycca-JIobatro.
KgagpatypHas ¢opmyna Dpmura.

10.

Tema 10. Metoa ["aycca perienus cucrem
JMHeiHbIX ypaBHeHui. LU-pa3noxenue. OneHka
yrciia apuMEeTHUECKUX OMepalyil B STUX METOJax.

11.

Tema 11. LU-pa3znoxenue 11t npopHIbHBIBX
MaTpui. OneHKa Jucia apuMeTHIecKux
orepanuii A1 MpO(IIBHBIX MaTPHII.

12.

Tema 12. MeToJ NPOroHKM pellIeHus! CUCTEM
JIMHEIHBIX YPaBHEHUH C TPeXAuaroHaJIbHOM
Matpuliell. MeTo oTpaxenuil. MeTtos KBaJipaTHOro
KOpHSL.

Crpanyna 4 u3 11.
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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. MiTepaiiuoHHbIE METObI PEILIECHUS CUCTEM
JIMHEIHBIX YPaBHEHUH ¢ CUMMETPUYHOMN 1
MIOJIOKUTENNBHO OMpesieIeHHON MaTpHLeH.
13. [AtepannoHHble METObl BAPHALIMOHHOTO THUIIA! 4 4 0 0 0 4 0 6
METOJI TOKOOPIMHATHOTI'O CITyCKa, METOJ
HAUCKOPEHIIIero crycka, MeToj

14. Tema 14. [NonHas 1 YacTUIHAs IpodIIeMa 4 4 0 0 0 4 0 6
COOCTBEHHBIX UHCEJI.

Tema 15. VTepaumoHHbIe METOBI PELICHUS
HEJMHEWHBIX YPaBHEHHIA: METO TPOCTON
utepalyu, Mmeto HbloToHa, MEeTo[| CeKyIIUX, METO/
15. |xopa, meTon penakcarmu. Meron HeloToHa 4 4 0 0 0 4 0 6
YHCJICHHOTO PEIeHHs CUCTEM HEeJIMHEeHHbIX
YpaBHEHHI.

Tema 16. Metox Pynre-Kyrra pernenus 3anaun
16. Ko 1151 00BIKHOBEHHOTO (D he peHITUATBHOTO 4 4 0 0 0 4 0 6
YpaBHEHHUS TEPBOTO MOPsAKA.

Tema 17. Metoas! Anamca perieHus 3agaun Komm
17, [P OOBIKHOBEHHBIX (D PEPEHIMATBHBIX 4 4 0 0 0 4 0 6
" lypaBHeHUM niepBoro nopsaka.

18. Tema 18. Pa3sHocTHBIE METOBI PEIIEHUS KPAeBbIX U 4 4 0 0 0 4 0 6
HavaJIbHO-KPAeBhIX 3a/1a4.

M Toro 72 12 0 0 72 0 126

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)

Tema 1. UaTepnossinus PyHKIMIA ajaredpandyecKAMA MHOrowieHamn. MHTepnossinnoHHbie NOJMHOMBI Jlarpan:ka
1 HeroToHa. THTEpHOISINNOHHBII OJUHOM B GapHIieHTpuYecKoil hopme.

IMocraHoBKa 3a1auv 00 MHTEPIIOIMPOBAHUHU (PYHKIIMI OJHOM NepeMeHHOM. VIHTeproiMpoBaHue alireOpanyecKumu
MHOTOWIEHaMH, IIOCTPOEHHE MHTEPIOJIALIMOHHOrO MoJMHOMa Jlarpamxka. Pa3neneHHble pa3HOCTH M X OCHOBHBIE CBOWCTBA.
INocTpoeHne MHTEPIOJSILIMOHHOTO MoMMHOMa HpioToHa. VIHTEpIIONAIMOHHBIA TOJIMHOM B OApULIEHTPUYECKOH hopMe.

Tema 2. OnieHKa 0CTaTOYHOr0 YieHa HHTepnoaupoBanusa. Munumu3zamus. Iloaunombl YeobimeBa. OuneHka
0CTATOYHOTO0 WieHa HHTepnoupoBanus. Munumusamnus. [lomaombl Yeobimesa.

Hpe[LCTaBHeHI/Ie NOrpe€IIHOCTH UHTEPIOJIALIMOHHOIO ITOJIMHOMA JIarpaHma. OHCHKa MOrpeuIHOCTU UHTEPIIOJIMPOBAHUSA JIA
PaBHOMEPHO PACIIPEACICHHBbIX Y3JIOB. OHpe[leHCHI/Ie 1 OCHOBHBIE CBOWCTBA IMOJMHOMOB YeOblleBa IepBoOro poaa.
OHTI/IMI/I3aL[I/I$[ PaCIIONIOKEHUA Yy3JI0B UHTEPIIOJIALNUA. OHCHKa MOrpeuIHOCTU UHTEPIIOJIMPOBAHUSA IS Y3JI0B YeObiiena.

Tema 3. UHTEpIOIAINSA ¢ KPATHLIMH Y3JaMH, HHTEPIOJISIIHOHHBIN NoJMHOM DpmuTta. OneHKa norpemHo cTu
9PMHTOBOIl HHTEPI OIS,

IlocTanoBka 3agauun HMHTEPHOJIMPOBAHUA C KPAaTHBIMU Y3JIaMH, I/IHTepl'IOJ'IHL[I/IOHHHﬁ IIOJIMHOM SpMI/ITa. CyH_IeCTBOBaHI/IC
HUHTEPIOJIAIIMOHHOIO IOJIMHOMA 9pMnTa. EnuHcTBEHHOCTD HUHTEPHOIAITMOHHOTIO IMOJIMHOMA SpMI/ITa. YacTHble cjiydyan
HUHTEPIOJIAIIMOHHOIO IOJIMHOMA 9pMnTa. HpeﬂCTaBHCHI/Ie MOrpe€HIHOCTU UHTEPIIOJIAIMOHHOI'O IMOJIMHOMA apMI/ITa.

Tema 4. Kyco4HO-MOJIMHOMHANLHASA HHTePHOANus. UarepnoJsiuusa cuiaiinamu. IlocTpoenne Kyonueckoro
cILIafHa.

IIpocTpaHCTBO KYCOYHO - MOJMHOMUANBHBIX (pyHKIMIA. MHTepnonupoBanue Jlarpanka u DpMuTa KyCOYHO -
MOJTMHOMHUATIBHBIMH (PYHKIAMU. OLieHKa MOTPeIHOCTH KyCOYHO-TIOJIMHOMUAIBHON HHTepnoisanuu Jlarpanxka u DpMura.
OrnpejiesieHre U MOCTPOeHNE KyOMUYeCKOoro CIiaiHa. Pa3uyHble TUIBI TPAHUYHBIX YCIIOBUH /151 BHIYMCIICHUS CIUIAlHA.

3AE
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Tema 5. Hanoryumee npu6JinzkeHne B HOMIPOBAaHHOM NpocTpaHcTBe. Haninyumee npuéian:keHne B e BKJINJI0BOM
NPOCTPaHCTBe.

IpocTpaHCTBa CO CKASIPHBIM POHM3BeeHneM i HopMoit. CyIecTBoBaHie 0000MIEHHOTO TIOJMHOMA HAUITYYLIEro
NPUOTMKEHNS], YCIOBUS €0 eMHCTBeHHOCTH. EIMHCTBEHHOCTD anre0panveckKoro MHOrOWIeHa HATyqIlero PUOIKeHIs B
€BKJIMIOBOM mpocTpaHcTBe. CBeJeHHe 331291 O HAMTyYIeM TPHOJIMKEHAN B €BKIMIOBOM MPOCTPAHCTBE K CHCTEME JIMHEHHBIX
anreOpanyecKux ypaBHEHUH.

Tema 6. CpenexkBaapaTnveckoe npuodJnmkenne pyakuuii. [Iputdamxenne yHKnuii MeTO10M HAaNMEHbITHX
KBa/IpaToB.

DJIeMEHT HaWIy4lIero CpeJHEeKBaApaTUIHOTO MpUOIVkeHus1 (PyHKIMH, OnpeesIeHHbIX Ha OrpaHUYEHHOM I
HEeOorpaHMYEeHHOM UHTepBase. MccienoBaHue CyIecTBOBaHUS U €IMHCTBEHHOCTH DJIEMEHT HaWIyUIlero CpeiHeKBaipaTHYHOrO
npudmkenns Gpyskumii. [Toctpoenue. OlLieHKa MOrPEIIHOCTH PUOMKEHUS TIaAKUX (PYHKIMA. MeTo/l HaMMEeHBIINX
KBaJpaToB.

Tema 7. OpTOFOHaJIle)Ie MoJHHOMBI. O CHOBHbBIE CBOﬁCTBa, TPEXWICHHOEC COOTHOIIEHNE, HYJIH OPTOTOHAJbHBIX
MOJMHOMOB.

ITonusarue 06 OPTOI'OHAJIbHBIX CUCTEMAX (I)yHKHI/II;JI B ITPOCTPAHCTBAX CO CKAJIAPHBIM ITPOU3BEICHUCM. OpTOFOHEUII)HLIC
IIOJIMHOMBI K UX OCHOBHBIE CBOMCTBA. PeKyppeHTHbIC (I)OpMyJII)I JUISL BBIYUCJICHUST OPTOTrOHAJIbHBIX MMOJIMHOMOB. HpI/IMGpI)I
OPTOIOHAJIbHBIX IMOJMHOMOB: IOJIMHOMbI Hemaﬂupa, moIMHOMBI YeObiieBa u apMI/ITa. CaolicTBa Hyneﬁ OPTOI'OHAJIbHbIX
IIOJIMHOMOB.

Tema 8. UHTepnosANMOHHBbIE KBaJApaTypHbIe (popMyJbl. ®opMyJibl IPSIMOYTOJbHAKOB H TPallelui, X
norpemHoctb. Popmyna Cuvmncona. Ocrarounsiii wieH ¢opmybl CumMncona.

[IpubnmxeHHOE BBIYMCIIEHNE MHTETPAIOB IIPH MOMOIIM KBaApaTypHbIX (hopmyit. KBagpaTtypHbie popMysl
uHTepHossAonHoro Tnna. Keagparypusie hopmyisl Helotona-Koteca. [IpocTbie n cocTaBHbIEe KBagpaTyphl PSIMOYTOJIbHUKOB
Y Tpamnenyii 1 ux norpermHocty. [Ipocras u coctaBHast kBaaparypa napadosn (popmyna Cumrncona). OcTaToUHBIN WieH
popmynsr Cumncona.

Tema 9. KBagpatypHusie ¢popmy.nl Tuna I'aycca. KBagparypusie ¢popmyasnl I'aycca-JIo6arTo. KBagparypHas

¢ opmyana dpmura.

KsanparypHsle (hopMyJTbl HAUBBICIIEH anredpandeckol TOUHOCTH, KBagparypHele (hopmyitsl ['aycca. Kputepnii kKBagapatypsl
T"aycca. [Toctpoenne u ocHOBHBIE cBOMcTBa. [Ipumeps! kBampaTypHbIX hopmyn [aycca. KBagpaTypHble (popMyITbl HAaWBHICIIIEH
anreOpanvecKor TOYHOCTH C YACTUYHO (DUKCUPOBAHHBIMY Y3JIaMU, KBapaTypHble hopmyisl ["aycca-Jlobarro. Kpurepuit
kBasaparypsl [aycca-Jlo6atto. [TocTpoeHre U OCHOBHBIE CBO

Tema 10. Metoa I'aycca pemenusi cucrem JuHeiiHbix ypaBHenuil. LU-pa3zioxxenne. OueHka ynciaa
apudMeTHYECKUX ONePaNyil B THX MeTO1aX.

[IpsiMble METO/IBI PEILIEHUS CHCTEM JIMHEWHBIX ayireOpanueckux ypaBHeHuil. Meron [Maycca. Teopema o BO3MOKHOCTH
npumMeHenust Mmerona ['aycca. Meron I'aycca ¢ BRIOOPOM IJIaBHBIX JIEMEHTOB U ero Moaudukanuy. [IoHaTHe 0 IpruMeHeHnH
Merona [aycca tst cucreM ¢ paspeskeHHbIME MaTpuriamu. Merop 'aycca u pas3iioxkeHne MaTpul] Ha TPeyroJibHble MHOKHTEH.

Tema 11. LU-pa3zaoxkenue jjsi npoguiabHbIBX MaTpull. OueHka uncjia apupmMmeTnuecKux onepamui s
np o UILHLIX MaTPHIIL.

Onpepenenvie Npo(IBLHBIX MaTPULL: HUKHUI (JIEBBIN) U BEPXHUII (TIpaBblii) TPOMUIA MaTPULLL. Y YeT CTPYKTYpPhI
npocuibHbIX MaTpull B LU-pasnoxkeHur MaTpHLIbL, HacJeJOBaHUE HIKHETO U BEPXHEro Npouiiei MaTpUIIbI B €€ TPEeyroJIbHOI
bakropmzarmu. OnrTIMU3aLKs TPEYTOJIBHOTO PA3JIOKEHHs 32 CUET NEpeHyMepaliy CTPOK 1 CTOJIOLOB MaTpPHILIBL.

Tema 12. MeToJ NPOroHKH pellieHUsI CUCTeM JUHEHHbIX YpaBHEHHUI ¢ TpexuaroHajJbLHoi MaTpunei. Meto
oTpakeHuii. MeTo KBapaTHOr0 KOPHSI.

D hekTUBHBIE METO/IBI PEIIICHUS CUCTEM JINHEHHBIX YPaBHEHUI C 3-X JUArOHALHBIMU MaTpUIlaMU. MeToJT IIPOTOHKH Kak
YacTHHIN ciydail MeTosia ["aycca. Metos KBagpaTHOTO KOpHS (MeTo X0JIeccoro) JUisl CUCTEM JIMHEHHBIX aJireOpamdecKux
YpaBHEHUI C CAMMETPUYHBIMYA MaTpHUIIaMu. MeTo/1 KBaJJpaTHOTO KOPHS JUISI CUCTEM C MPOMUIBHBIMA CUMMETPHUYHBIMU
MaTpUIIaMHU.

Tema 13. UTepannoHHbie METOIbI PENIEHNs CHCTEM JUHEHHBIX YPABHEHHH ¢ CHMMETPUYHON U MOJOKHTEJbHO
onpejejeHHol marpunei. Tepanuonnbie MeToAbl BAPHALIOHHOI 0 THUIIA: MeTO/] HOKOOPHHATHOI'O CIyCKa,
MeTO0/] HAaHCKOpeHIIero Cycka, MeTo

Kanonudeckast popma qBYCIOWHOTO UTEPALIMOHHOTO Tporecca. JlocTaTouHble YCIOBHS CXOJUMOCTH UTEPAMOHHOTO MIPOIIecca.
HccnenoBanne IBYCIOMHBIX UTEPAIIMOHHBIX METOJIOB JIJISI CUCTEM C CHMMETPUYHBIMU ITOJIOKUTEIHHO OTNIPeJeICHHBIMA
MarpuiiamMu. ONTUMATbHBIA BHIOOP UTEpalMOOHOro apamerpa. Mertoasl SIko0u, 3eiinesns U MeTo 1 peJiakCalum.
MuHUMHI3aIYS HEBSI3KH Ha KaKIIOW UTEPAINd, UTEPAIIMOHHBIE METOIBI

Tema 14. [TosHast 1 YacTHYHAS P0OJIEeMa COOCTBEHHBIX YN CE.

MeTonpl penieHus aareGpandeckoid podieMbl COOCTBEHHbBIX 3HaYeHUIA. MeTon mpsAMOil 1 0OpaTHOM UTepalyil AJ1sl pelleHHs]
YaCTHYHOM MPOOJIEMBbl COOCTBEHHBIX 3HAUSHHH U1l CAMMETPHYHBIX MaTpHL. MeTos 0OpaTHOM UTepalyu co caBuromMm. Meron
Sxo6u (MeTon BpallleH!i) pereHusI MOJTHOM po0IieMbl COOCT-BEHHBIX 3HAUSHUH 11 CHMMETPHYHBIX MATPHI.

3 A
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Tema 15. UTepannonabie MeTOIbI PelIeHNs] HeJUHEHHBIX yPaBHEHHII: MeTO NPOCTO HTEePaHH, METO/
HproToHa, MeTOX CEKYIINX, METOJ XOPI, MeTOx penakcanun. Metoa Hpl0TOHA YNCJI€HHOTO pelmIeHHsI CHCTEM
HeJIMHEeHHBIX YPaBHEHUI.

Pemenne HeTMHENHBIX ypaBHEHHUN U CHICTEM. MeTo AeieHus oTpe3ka nonoiaM. Metos mpocToit urepaun. JJoctaTouHbie
YCJIOBUS CXOMMOCTH, reoMeTpruiecKas nHreprnperanus. [IonsaTre o MeTogax BHICOKO-TO Mopsiaka. MeTos Xxop[, KacaTelbHbIX.
cekymx. Meroapl Tuna Iko6u u 3eiaesst As1 pelieHusi CUCTEM HeJIMHEeWHbIX ypaBHeHHUH. MeToj1 POCTON uTepanum
PpeleHnsT HeMHENHBIX CHCTEM YPaBHEHHUI.

Tema 16. Metoa Pynre-Kyrra pemenusi 3axaun Komu st 06bIKHOBEHHOT0 MU (hepeHINAIBHOTO YPABHEHHS
MepBOro nopsiaKa.

Mertopn pasioxenus o ¢popmyie Teinopa pemenus 3aaa4un Koty 1151 0ObIKHOBeHHBIX AU (pepeHINaTbHbIX yPABHEHHI.
Mertons Tuma Pyrre-Kytra. [Tpocreiiiie BapranTsl MeToioB PyHre-KyTTa mepBoro u BToporo mopsigkoB anmmpOKCUMAIUH.
O6mwii criocod nocrpoeHust MetoioB PyHre-KyTTa nmpon3BoJIbHOro NOpsiaka anmpoKCHManiy. MeToIpl BTOPOro Hopsiika
annpokcumanuu. TeopeMa 0 CXOOMMOCTH U TOYHOCTU MeTo10B PyHre-Kyrra.

Tema 17. MeToapl Anamca pemenust 3ajauu Kommu 111 06b1kHOBeHHBIX T (pepeHnmnaibHbIX ypaBHeHn U
NnepBOro mMopsjaKa.

MsHoroiaroBsle MeTO/IbI penieHust 3a1aun Ko 1151 0ObIKHOBEHHBIX TU((hepeHIIMATbHBIX YPaBHEHHI IEPBOTO MOPSIKA.
[Ipumepsl mpocTeiiimx MeToJ0B. MHoromarossle MeToasl Thna Agamca. [Tocrpoenne MeToioB THa Ajamca Ha OCHOBE
MHTEPIOJALMOHHBIX (HEABHBIE METO/IBI) U SKCTPANOIALMOHHBIX (hopMy (sIBHBIE MeTObI). OLIEHKH MOrpeIHOCTH
anMpoKCUMALIMK SIBHBIX U HEABHBIX METOJOB AJlamca.

Tema 18. PazHocTHbIE MeTOabI pellIeHUsI KPaeBbIX H HAYAJIbHO-KPaeBbIX 3a/4a4.

Pa3HOCTHBIN METOJ1 aNNpOKCHMAIIMK AByXTOYEYHON KPaeBoi 3a/1auu. Pa3zpeiMocTb pa3HOCTHOM 3a1aun. Y CJIOBUS BHIOOpa
K03(h(pUIIMEHTOB Pa3HOCTHOTO OIepaTOpa, 0OECIIEYNBAIOIINE BTOPO MOPSIIOK alIPOKCUMAILIMK. Pa3HOCTHBIE CXEMBI st
ypaBHEHHS TEIUIONPOBOAHOCTH. SIBHAs U HesiBHas cxeMbl. MccnepoBanue morpenHocTy annpokcumarmu. Mcenenosanue
YCTOM-YUBOCTH U cxoaumocTH cxeM. [Tonsitue

Cnucok NpuKpemIeHHbIX K JTaHHON JUCHUILIHHE (MOIYJII0) DJIEKTPOHHBIX KYPCOB H CTOPOHHHX PECYPCOB

e LMS Moodle: https://edu.kpfu.ru/course/view.php?id=4613 (4613) |3—171 cemecTp

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJaOIMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroLIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEogaBatesisi, Ho 6e3
€ro HeMmoCPEACTBEHHOro yuacTusi. CaMocTosITeNnbHasl paboTa MOAPa3Ae/seTCs HA CAMOCTOSTENbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE bHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXCsl BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOCHUE OTACJbHBIX TeM (Pa3/iesioB) AMUCLUILUIMHBL, TAK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOsITENIbHON paboThl 00yUAIOLIUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 33JaHHs], HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHMII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

Opranuzanys CaMOCTOSITENIbHON padoThl 0OYYaIOIINXCs perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMam ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkcKmi)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUS BHICIIETO
npodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHasIbl, HAIIPaBJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUHOHN aTTECTAIHH.

B doH/Ie OlIeHOYHBIX CPEACTB COAEPKUTCS CIeayoias HHHOpMAIIUS:
- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 JUCHUILIMHE (MOYJI0);
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- KpUTEpUHU OlieHUBaHUs1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS JIJ1s1 KaXKJI0TO OLIEHOUYHOTO CPECTBA;
- KpUTEpHH OLIEHUBAHUS [T KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLECHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}omnxc;1, AE€MOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipunoxkernun 1 K mporpaMme JUCHUILTHHBL (MOIYIIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOYJIsl) TIPEoaracT u3y4yeHne OCHOBHOM | JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXeET OBbITh JOCTYIHA OOYYaIOIIMMCsI B OJHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKToueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEIISIMU;

- B meyaTHOM Bujie - B HayuHo# 6ubmoreke um. H.U. JlobaueBckoro. OOydJaroImecs mojyvyanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE IO YUTATEILCKAM OMJIETaM B COOTBETCTBHMH C MPaBUIaMU 10JIb30BaHKs HayuHoi GUOIHOTEKOM.

DJIeKTPOHHbIE N3AAHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U MTapoJIsi OT
JIMYHOrO KaOWHEeTa B cUcTeMe "DIIeKTPOHHBIA yHuBepcuTeT". TIpH HCTIOIb30BAHUM MIEYATHBIX U3IAHUI OMOIMOTEYHBIH (DOH/
JOJKeH OBITh YKOMITIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emrusipa (s obydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0TO U3 U3/IaHWi OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTOJHUTEILHON JINTEpaTyphl Ha
Ka)kJI0r0 00y4JaioIerocs U3 Jucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCHMIUIMHY.

[NepeueHb OCHOBHOI M IOTOJHUTENBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMON /ISl OCBOSHUS UCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUUIUIAHBL. OH MOAIEKUT OOHOBJIEHHIO IPYU U3MEHEHHUH YCJIOBUI 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U NTPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHo# 6ubmorekn KOV,

8. Ilepeuennb pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHHUKANUOHHOI ceTH ""HTepHeT'', HE00X0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

[NopTan MaTeMaTU4IeCcKUX MHTEPHET-PecypcoB - http://www.allmath.com/
ITopran MaTeMaTU4eCKUX UHTEPHET-pecypcoB - http://www.math.ru/

[Noprain pecypcoB 1o ecTeCTBEHHO-HAYIHBIM AUCIUIUIMHAM - http://en.edu.ru/
CaiiT 00pa3oBaTe/IbHBIX PECYPCOB [0 MaTeMaTuke - http://www.exponenta.ru/
CripaBOYHHK 110 KOMIBIOTEPHOH MaTeMartuke - http://www.users.kaluga.ru/math/

9. MeTondecKne YKa3aHHSA VIS 00yJAIOMIXCs 10 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pa6ot MeToanuyeckue peKOMeHJaliu

JICKIIH TCOPGTI/I‘ICCKI/Iﬁ MaTepuajl U3J1ara€tcd Ha JICKIIUAX. HpI/I‘-ICM KOHCIICKT J'[CKHI/IfI, KOTOpLIfI OCTaceTCA y CTyICHTAa B
pe3yjibTaTe NpOCIylIMBAHUA JIEKIUHW HE MOKET 3aMCHUTD y‘-I€6HI/IK. Ero oeJb - (bopMmepOBKa OCHOBHBIX
yTBep)K}IGHI/Iﬁ u OHpeﬂeJ’[eHHﬁ. HpocnymaB JICKIIMIO, ITOJIE3HO O3HAKOMMTLCA C ooiee HO,HpO6HI:IM H3JI0KCHUEM
MaTtepuaja B y‘[€6HI/IK€. Cracok JIMTEPATYPhI pa3[1CJICH Ha IBE KATCIOpUN: HCO6XOHI/IMHﬁ JJId Coa4u 9K3aMEHa
MHWHUMYM U OOIOJHUTEIbHAA JINTEPATYPA.

naboparopusie | M3ydenue Kypca moapa3syMeBaeT He TOJIbKO OBJIA/ICHHE TEOPETHIECKUM MAaTepPUaIoM, HO U MOJIyYeHHe

padoThl HPAaKTUYECKHUX HABBIKOB /s 00Jiee TI1yOOKOro MOHMMAHHs Pa3AeioB AUCIUILUTMHBL [IPH BHITOJTHEHUH
naboparopHoii padoTbl. OLEHUBAIOTCS BiajIeHUe MaTepUajioM Mo TeMe paboThl, aHATMTHYECKUE CIIOCOOHOCTH,
BJIaJICHUE METOJAMHU, YMEHHsI M HABBIKH, HEOOXOAMMBbIE 1JIs1 BBITOJTHEHHUS 3aIaHHMIL.

CaMOCTOA- CamMocrosTebHas pa60Ta MPEeaAnojaaracT BbIIIOJJHEHUE JOMAITHUX pa60T. HpaKTI/I‘IeCKI/Ie 3a/IaHuA, BBIIIOJTHCHHBIC
TEJIbHaA pa60Ta B ayJUTOPUHU, MMPEAHA3HAYCHBI I YKa3aHUA 06HII/IX METOJOB peIICHUA 3aa4 OITPEACJICHHOI O TUIIA. 3aerHI/ITI)
HaBbIKW MOKHO JIUIIb B PE3YJIbTATE CaMOCTOSTEJIbHOI pa60T1>1.

KpOMe TOro, CaMoCTOATEC/IbHAA pa60Ta BKJIIOYACT MOATOTOBKY K 3a4€Ty U 9K3aMCHY. HpI/I IIOATOTOBKE K CIaye
3a4era M K3aMeHa BeCh 00beM pa60T1>1 PEKOMEHAYETCA paCpeAC/iATb PABHOMEPHO MO JHAM, OTBEJCHHBIM JIA
MNOATOTOBKU K 3a4€Ty U 9K3aMC€HY, KOHTPOJIMPOBATb Ka)K,HLIfI JCHDb BBIITIOJIHCHUA pa6OTI)I. .Hy‘II_He, €CJIM MOXXHO
TEPEBLINIOJIHUTD TJIAH. TOF,HEI BCErjaa 6yI1€T PE3EPB BPEMEHU.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH ITpu noaroToBKe K cliaye K3aMeHa Bech 00beM paboThl PeKOMEHIYETCs pACIIpeIesIsITh PABHOMEPHO T10 JTHSIM,
OTBEJIEHHBIM [JTsI TIOJITOTOBKH K 3a4Y€Ty, KOHTPOJUPOBATh KAX/IBIi JIEHDb BHITOJTHEHUS paboThL. JIydire, eciu
MOHO NePEeBbINONHUTH T1aH. Torga Beerna Oyzet pe3epB BpeMeHu. Kpome MaTeprana JeKImil peKkoMeHyeTcst
HCIIOJIb30BaTh MAaTEPHAJIBI U3 CITUCKA PEKOMEHIOBAHHOW JINTEPATYPhI

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
1o JUCIHMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrPaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu Npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTIM 00yUYalonUXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 0e3 NOTEPH KaYeCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIyXa MOJTy4Yald MH(MOPMALMIO BU3YAIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaIbHO;

- IPUMEHEHHe TPOrPaMMHBIX CPE/ICTB, 00eCIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HaBBIKOB M YMEHHH, (DOPMHUPYEMBIX
JVCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCIIe BUPTYAJIbHBIX JJAOOPaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOIMH IS Nepefaun MHGOPMALMY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOM paboOTHI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI I OpraHu3aliun (pOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoNIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 3J0POBbS
¢opm rpome:xyTOUHOI aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOJIOJKUTENIPHOCTH C/IAYH 3a4ETa WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENIBHOCTY BBICTYIUIEHUsI 00YYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.03.04
"TlpukiagHas Matematuka" u npopumo noaroroku "[IpuknaaHas MatemaTika'.

SAEKTPOHHBH
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IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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.

3AE
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