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Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

Mporpammy omucuunnnHebl paspaboTtan(a)(vn) 3asenyownii kagoenpoi, o.H. (npodeccop) Aexaaues d.I". (Kadenpa
Teopun goyHKUMIA 1 NpubnnxeHnia, oTaeneHne matematukn), Farit. Avhadiev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CnocobeH paspabaTbiBaTb, aHANN3MPOBATb M BHEAPSTH HOBblE MaTeMaTnyeckne

MOAeNln B COBPEMEHHbIX €CTECTBO3HAHUN, TEXHUKE, SKOHOMUKE U ynpaBneHum

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHbIE YMCTIEHHbIE METOLbI U aNrOPUTMbI PELIEHNSI MaTEMATUYECKMX 3a4ay U3 Pa3aenoB: Teopust
annpoKcrMaLmMn, YYCNEHHOE UHTErPPOBaHNE, NMHeHas anrebpa,

AndpdpepeHunanbHblie ypaBHeHUS.

JonxeH ymeTb:
PaspabatbiBaTb YACHEHHbIE aNrOPUTMbI, OLLEHNTb UX MOFPELHOCTY, Peann3oBaTthb 3T anropuTMbl

JlonxeH Bnagetb:
MeTohamMmn 1 TEXHONOrMAMU pa3pabpTKy YUCNEHHbIX METOLOB PEWEHUsI MaTeEMATNYECKUX 3a4ay

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

NPUMEHATb 6a30Bble YNCNIEHHbIe anropuTMmbl, ObITb CNOCOBHBLIM OLEHNTb UX NOrpewHoCTb, yMeTb peann3oBaTtb
HYNCNEeHHble anropuTMbl

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasaen "B1.0.13 ducumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOW
obpaszoBatenbHoii nporpammel 01.03.01 "Martematuka (MaTematuka B LUGOPOBOA SKOHOMUKE)" 1 OTHOCUTCS K
06s3aTeNbHbIM AUCLMNANHAM.

OcBauBaetcs Ha 3, 4 kypcax B 5, 6, 7 cemecTtpax.

3. O6bem gucuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUEeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLmuxcs ¢ npenogasarenem (NO BUAam yyebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLUMMAUHBI cocTaBnseT 11 3a4eTHbIx(ble) eanHuL(bl) Ha 396 Yaca(os).

KoHTakTHasi paboTa - 201 yaca(oB), B TOM Yyucne nekumm - 98 yaca(oB), npakTuyeckune 3aHsTus - 0 Yyaca(os),
nabopaTtopHble paboTbl - 100 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 3 Yaca(oB.).

CamocTositenbHasi pabota - 105 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 90 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMUHBIL: 3K3aMeH B 5 ceMecTpe; 3k3aMeH B 6 CEMECTPE; 3K3aMeH B 7 CEMECTpe.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TemMaTM4eckuin NN1laH KOHTaKTHOM U CaMOCTONITe/IbHOM paboThbl N0 AUCUUNAUHE (MOAYNIO)
Buabl n yachbl

KOHTaKTHOW paboThbl,
Paspnenbl oucuunnvHbl / NX TPYyAOEMKOCTb CamocrtositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHole
3aHATUSA paboTbl

Nexkuun

1 Tema 1. Teopust HTEpPrionsaLMm

- |doyHKumiA 5 11 0 11 13
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Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl

Tema 2. KpatHaa uHtepnonsauums,
2. |TpyroHoMeTpuyeckas nHTeprnonauus 5 11 0 11 14

N cnnamnH-mHTepnonauns
3. [Tema 3. KBanpaTtypHble GoopMynbl 5 14 0 14 8
4. [Tema 4. Ok3ameH 5 0 0 0

Tema 5. YncneHHble meToabl
5. [peweHns NMHENHbIX N HENVHENHbIX 6 12 0 12 11

cuctem anredbpanmyecknx ypaBHeHMi

Tema 6. pagmeHTHbIe MeTOabI
crycka v YACcneHHble MeTobl
6. [peweHns HennHenHbIX 6 12 0 12 12
anrebpanyeckunx ypaBHeHUIA ©
CcuUcTeM ypaBHeHUi

Tema 7. MpnbnuxeHHble METOObI

7. |peweHns ondodoepeHumanbHbIX 6 10 0 12 14
YpaBHEHW

8. [Tema 8. Sk3ameH 6 0 0 0
Tema 9. Haunydwwme npubnmxeHns

9. CDyHKUMIA 7 8 0 8 10
Tema 10. YucneHHble MeToabl

10. pelleHnsa onepaTopHbIX ypaBHEHWI / 8 0 8 10
Tema 11. HYucneHHble MeTobl

11.|peweHns onddepeHumnanbHbIX U 7 12 0 12 13
WHTErpasnbHbIX ypaBHEHUI

12.[Tema 12. Ok3ameH 7 0 0 0
Utoro 98 0 100 105

4.2 CopepxaHue AUCUUMIUHBI (MOBYNSA)
Tema 1. Teopus MHTEpNoONALUM PYHKLMNA

Teopus nHTepronsuum anrebpanyeckumm nonvHoMmamu. MpencrasneHus JlarpaHxa ons UHTEPoNsLMOHHOIO
nonuHoma. OUEeHKM NOrpeLHOCTY UHTEPNONALMI AN TNankux goyHKLUMIA. MonuHoMbl Yebbiwesa 1 X NpUMEHeHne K
onTManbHOMY BblGOpY y3noBPasneneHHble pa3HOCTY U KOHEYHbIe pa3HoCTU, dpopMyna HbtoToHa ans
WHTEpnonsuUMOHHOro nonvHoma. Jleberosol oLieHkM norpewHocTy. Teopembl BepHuwrTeitHa, dasapa n MapunHkesmya o
NMoBefEeHUN ocTaTka MHTePMoNMpPOBaHUS.

Tema 2. KpaTHaﬂ MHTepnonsuusi, TPUroHoMeTpruYeckKas UHTEpPNonALMUA U cnnanH-uHTepnonsuna

KpaTHoe nHTeprnonvpoBaHue, MHTEPNONSUMOHHBIV NonnHoM pmuTa-deiepa 1 oueHka norpelwHocT. Obwuii cnyyai
KpaTHOro MHTepnonpoBaHus. OueHka norpewHocTy. CnnaiH-uHTepnonsumns: cnnaiHbl Nepeoi cTeneHn, TEoPeMbl 0
MOrpeLHOCTSIX anpokcMMauuy cniaiHamm, BapralunoHHble CBOMCTBA CMaiHOB NEpBOi CTeneHn, Kybruyeckme cnnamHeol.
TpUroHoMeTpMYecKoe NHTEPNONNPOBaHME.

Tema 3. KBagpatypHble chopmynbi

NHTepnonsiumoHHble KBaapaTtypHbie (oopMynbl, KBaapaTypHble qoopMy bl MPSIMOYrofbHUKOB, Tpaneumii u CuMmncoHa ¢
oLieHkamu norpelwHocTy. KBagpaTypHble doopMysbl [aycca, To ecTb KBaapaTypHble qoopMysibl HavBbICILEro
anrebpanyeckoro nopsiaka To4HocTu. MocTpoeHue doopmyn Maycca v oLeHKa norpelwHocTy. YucneHHoe
WHTErp1poBaHve Nepuoanyeckmnx goYHKLIMIA, BblMMCIeHNe HeCOBCTBEHHbIX MHTErpanos.

Tema 4. 9k3ameH

. IHTepnonsumoHHble nonnHoMmsl JlarpaHxa. TeopeMbl CylecTBOBaHNS N € AIMHCTBEHHOCTU.
. MpencTasneHune NarpaHxa 4ng MHTEPMNOASLNUOHHOMO NONMHOMA.

. OueHka norpewHocTn nHTeprnonsiuny Jlarpanxa ons rnagkux QyHKUUA u ee cneacTaums.
. MonnHombl Yeboiwera 1-ro pofa v MuHMMmM3aums npousseneHus I (i-t_k).

. Obwas 3anaya 06 onTumansHoM Bbibope y3noB UHTepronaummn (Teopema 2 Yebolwesa).

. NeberoBbl OLEHKU NOrPewWHOCT UHTEPNONUPOBAHUS AJ1S1 HEMPEPbIBHBIX (PYHKLMIA.

. MprimMeHeHus oueHok Jlebera, opyrue npMMepbl O MOBEAEHUM OCTATOYHOrO YNeHa, (POPMYNINPOBKI TEOPEM
LxekcoHa, Pabepa n MapunHkesmya 06 UHTEPNONALMK.

8. Teopema BeliepliTpacca o paBHOMEPHO annpoKCMMaLmMmn HenpepbiBHLIX PYHKLMIA anrebpanvyecknuMi nonvHoMamu.
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Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

9. PazgoeneHHble pas3HOCTU N MHTEPNONSALMOHHbIE NONNHOMbI B (hOpMe HbloToHa.
10. KoHeYHble Pa3HOCTN N NHTePNONALWNOHHbIE NOTNHOMbI HbtoToHa no PaBHOOTCTOALWNM y3NaM.

11. KpaTHoe nHTepnonnpoBaHue. VIHTeprnonsuMoHHbIA nonMHoM dpmuTa - Deiepa: 060CHOBaHVE POPMYIbI 1 OLEeHKa
MOrpeLHOCTH.

12. KpaTHoe nHTepronnpoBaHune. Teopema CyLecTBOBaHUS U € AUHCTBEHHOCTW MHTEPMONALUMOHHOIO NONNHOMA SpMuUTa.
13. OueHka NorpelHoCT NPU KpaTHOM UHTEPMoNMpPoBaHMK B oblueM cryyae.

14. TpUroHOMeTpM4YECKOe MHTEPTIONMPOBaHME, TeopeMa eANHCTBEHHOCTM U CYLIECTBOBAHMUS TPUIOHOMETPUYECKOTO
VHTEPMNONALUMOHHOIO NONMHOMA.

15. TpI/IFOHOMeTpI/I‘-IeCKI/IIZ MHTepHOﬂﬂLlMOHHbIIZ NONNHOM ONns PaBHOOTCTOAWMX Y310B.

16. CnnaiH-uHTepnonsums. CnnaiHbl 1-0li CTENeHN: onpeaeneHne, TEOpeEMa CyLeCTBOBAHNS 1 €AMHCTBEHHOCTH,
npenctasneHue tuna Jlarpaqxa.

17. AnnpokcnMauUmoHHbIe CBOMCTBA CMNaHOB 1-0 CTENeHN B Knaccax yHKLUMIA ¢ 3a4aHHbIMA MOOYNSMU
HenpepbiBHOCTWN. CBOMCTBO "HacblwaemocTu'”.

18. DKcTpemanbHoe CBOMCTBO CNNaiHOB NEePBOW CTEMEHMN.
19. Kybunuyeckue cnnaiHbi.

20. NiHTepronsiuMoHHbIE KBALPATYPHbIE (POPMYJIbI: ONPELeNeHne, OLeHKa NorpewHoCcTU, anrebpanieckuii MopsiLokK
TOYHOCTMU.

21. KeapgpaTypHble qoopMyIbl NEBbIX, CPEAHVX W MPaBbiX NPSAMOYro/IbHUKOB U OLIEHKU WX MOrPeLwWwHOCTH.
22. KsappaTtypHas chopmyna Tpaneuuii. OLeHKr NOrpeluHoCTy 41 oOpMyN TpaneLui.
23. KeapgpaTtypHas doopmyna CumncoHa. OueHKm norpewHocTy anst qoopMynsl CMmcoHa.

24. KBagpaTypHble doopMynbl "aycca (HamBbicluero anrebpanyeckoro nopsiaka TO4HOCTU): TEOPEMbI O TOM, H4TO NOPSA0K
TOYHOCTM 2N HEBO3MOXEH, a MOPSAAO0K TOYHOCTM 2n-1 CBA3aH C AOMOHUTENBHBIMU YCNOBUSMU OPTOrOHANBHOCTH.

25. OueHKkn oByx TUMNOB NOTPELIHOCTM KBaapaTtypHbix doopmyn "aycca.

Tema 5. UncneHHble MeTOAbI peLleHUst IMHENHbIX U HeJIMHEMHbIX CUCTEM anrebpanyeckux ypaBHeHUMN

To4Hble METOLbI PELIEHNS CUCTEM NUHENHBIX anrebpanyecknx ypasHeHuin. @opmynsl Kpamepa ¢ noacyeToMm umcna
HeobxoaMMbIX apudomeTuyecknx onepaumin. Meton Maycca ¢ noacyeToM Yicna HeobXoaMMbIX apUAIMETNHECKUX
onepauuii. Moomdpmkaumm metoaa Maycca v Ux NpUMEHeHWE K BbIYUCNEHWIO ONpenennTens Matpurubl. [pyrue TouHble
METObl: METOL OPTOrOHANM3aumm, KBaapaTHoOro KOpHSI.

Tema 6. MpaguyeHTHbIe METOObI CMYCKa U YNCNEHHbIE MEeTOAbI peLLleHUs HeMHEeNHbIX anrebpanuyeckux
ypaBHEeHUM U CUCTEM YpaBHEHUN

NTepaumoHHble METOLbI PELWEHNS CUCTEM NIMHEHBIX anrebpanyecknx ypaBHeHwin. Metonbl npocToi ntepaumu, nsa
mMeTona 3eigens, MeTon NOKOOPAMHATHOrO CNycka, MeToLbl FPaANEHTHOro crnycka. YicneHHbIe MeToabl peweHns
HEeNMHENHbIX yPaBHEHWIA: METOL, AENEHNS OTPE3Ka Nononam, NTepauroHHbIe METObl, METOA KacaTenbHbIX HbloToHa 1
MeToq XOpL. YCneHHblE METOAbI PELWEHUSI CUCTEM HENMHENHBIX anrebpanyeckux ypaBHEHWUIA.

Tema 7. MpubnuxeHHble MeToabl peleHus pudhcpepeHumnanbHbIX YpaBHEHU

Knaccuueckne Metonpl npubnvnxeHHoro peweHus 3aaaqun Kowwn onst 06bIkHOBEHHOMO ANGIPepEeHLNaNbHOMO YPaBHEHNS.
OcCHOBHble YMCNEHHblEe MeTOLbI peleHus 3aaayn Kowwn ons augepeHumanbHbiX YpaBHEHUA U CUCTEM YPaBHEHWI
nepBOro Nopsaka, pacnpocTpaHeHne Ha ypaBHEHWNS BbICIUMX NOPAAKOB. MeTon KOHEYHbIX Pa3HOCTEN peleHNs Kpaesow
3ajayv ans MMHENHbIX ypaBHEHW BTOPOro nopsaka.

Tema 8. dk3ameH

. Metop Maycca ons peweHns CITAY ¢ oueHkow yucna apndomMeTnyeckmx onepawuii.

. Monmndpmkaumm metona Maycca ¢ BLIGOPOM BeaylumMx 3NEMEHTOB 1 C ONTUMAIbHBIM UCKIOYEHVNEM MEPEMEHHBIX.
. MpumeHeHuns MeTona Maycca K BblYMCNEHNIO 0BpaTHOM MATPULbI U ONpenennuTens.

. MeTon nporoHku peweHns CJITAY ans 3-x anaroHanbHOW MaTpuLbl.

. Pewenune CJTAY mMeTon0oM OpTOroHanv3aaumu.

. TouHble meToabl pewerns CITAY, ocHOBaHHble Ha hakTopu3aumm MaTpud,.

. PasanunyHble HopMbl MatpuL.

. MeTton npoctoii utepaumnm pewenns CITAY, koroa Hopma MaTpuLbl MEHbLE €ANHNLLbI.
Kputepuii cxogumocTv MeToda npocTor utepaumm,

9. MpuMeHeHne MeToAa UTEpaLMK K MaTpuue C amaroHanbHelM npeobnanaHvem.

10. NTepaunoHHbIi MeToqn 3ergens (Nepsblii BAPUAHT).

11. NTepaunoHHbIli MeTon 3elinens (BTOPO BapuaHT).

12. Cea3b peweHns CITAY ¢ TOYKON MUHMMYMa KBAAPaTUYHON CPyHKLMUM CheumnanbHOro suaa (cnydai nonoxmTenbHO
onpeneneHHbIX, CAMMETPUYHbBIX, BELWECTBEHHbIX MaTpuL).

13. MeTtogpbl rpagneHTHOro cnycka ans pewenns CI1AY.
14. MeToq nokoopamHaTtHoro cnycka ans CJTAY v 06061eHHbIe METOABI FPAAVNEHTHOrO CrycKa.
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Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

15. rlpl/léﬂl/l)KGHHble peweHns HENVHENHbIX ypaBHeHVIVIZ MeTOo OefieHnA OTpe3Ka nonojiam n Meton I'IpOCTOI7I nrtepaunm c
NPUMEeHeHNEM TeOpPEMbl O CXMNMaKLWnX OTO6pa)KeHI/|9X.

16. MNopaaok nTepaumoHHOro MeToAa U YTO4YHEHHbIE OLEHKN CXOOMMOCTH.
17. Metog HbtoToHa (MeToA KacaTtenbHbIX) U ero Mogngukaumm.

18. MNprbnrxXeHHblE METOAbI PELIEHNSI CUCTEM HENMHENHBIX YPABHEHWUIA: METOL NPOCTOW UTEPALMN NS CXMUMAIOLWMNX
oTobpaxeHuin, pacnpocTpaHeHne MeTonoB 3einens Ha CUCTEMBI.

19. MeToq HbloTOHA peleHns cucTeM HENUHERHbBIX YpaBHEHUIA, 0606LWatowmnii MeTo KacaTenbHbIX.
20. OnpegeneHne cobCTBEHHbIX 3HAYEHWI KBaAPATHbIX MATPUL.

21. 3apava Koww ons obblkHOBEHHOrO AndddoepeHuUmnanbHoro ypasHeHusl. MeTton nocnenoBatenbHblX NpUbnnxeHui
Mukapa.

22. Metog cteneHHbix pagos Koww ons pewenns OLY.

23. Meton nomaHbix diinepa ans peweHns OLY.

24. O606LeHns MeTona nomaHblx diinepa. Meton PyHre-KyTTbl.

25. YncneHHble MeTonbl pewenmns 3anadun Kown onsg cuctem OY n OLlY BbiCWMX NOPSLKOB.
26. Pa3HOCTHbIV METOL pelleHunst Kpaesoi 3agaym ana nuHenHoro OY sToporo nopsaka.
27. MeTon KOHEYHbIX pa3HOCTEN pelleHns Kpaesblix 3aga4 ong YUrl.

28. YncneHHble METOObI peWeHns NHTEerpanbHbiX ypaBHEHUA (METOAbI KONNOKaLmm).

Tema 9. Haunyuwime npuénuxeHns doyHKLMIA

Hannydwue npnbnnxeHns B HOPMMPOBaHHbIX MPOCTPAHCTBAaxX. Teopema CyLecTBOBaHUS 3fieMeHTa Haunyylwero
npvbnnxeHus. Teopema eAUHCTBEHHOCTY 3NIeMEHTa Hauny4dlwero NPUBANXEeHMst B MPOCTPaAHCTBAX CO CTPOrO BbIMyKON
HOPMOiA. MprMepbl NPOCTPAHCTB, UMEIOLLMX U HE UMEIOLLMX CTPOrO BbiMyKNOA HopMbl. Havnydwme npubnmxeHus B
npoctpaHctBax Mmnbbepta. Hamnyywue npnbnmnxeHns nonmHoMamun goyHKUMIA, HenpepbiBHbIX HA oTpe3ke. Teopema
YebblwoBa 06 anbTepHaHce 1 ee CnesncTaus.

Tema 10. UncneHHble MeToabl peLLeHUst ornepaTopHbIX ypaBHEHUI

MprbnnxeHHble METOLbI PELEHNS ONEPATOPHBIX YpaBHEHWA. MeToL MOMEHTOB 1 Er0 OCHOBHbIE YACTHBIE ClyYaun: MeTon
anepkvHa 1 MeToL HaMMeHbLMNX KBaLpaToB. Teopema O CyWeCTBOBAHUM U CXOLMMOCTY NMPUBNNXEHHOMO PELLEHNS,
nony4eHHOro METOA0M MOMEHTOB, K TOYHOMY pelleHunto. [psmMble METOAbI PELLEHNS ONepaTopPHbIX YPaBHEHWA,
CBSI3aHHbIE C NPYMEHEHMEM NPOEKLIMOHHbIX ornepaTtopos. MeTon nonnHoMuanbHOM KONoKaummn ons peweHms
WHTEerpanbHbIX ypaBHeHWI BTOPOro poaa. Meton cnnaviH-konnokauuy ons peleHns nHTerpanbHbIX ypaBHeHU BTOPOro
pona.

Tema 11. UncneHHble MeToabl pelieHUst anddepeHumnanbHbIX U MHTErpanbHbIX ypaBHEHUN

Knaccuueckme metonpl. Meton nomaHbix Siinepa v ero 06o6weHns. Anroputmbl PyHre-KyTTol nopsinka asalO tpu u
yeTblpe 4ns peweHns 3aaaqn Kowwn ons o6bIHOBEHHOrO AUAEPEHLMANBHOMO YPABHEHUS 1 CUCTEM YPaBHEHWIA.
OueHKM norpewHocTn Ana ogHowarosbix MeTonos. MHorowarosble MeTodbl Agamca.

MeTon KOHEYHbIX pa3HOCTeI7I Ona peweHnd KpaesblX 3anay Ha npuMmepax ypaBHeHI/II7I BTOPOro nopsnoka (B 0ObIKOBEHHbIX
N 4aCTHbIX I'IpOI/I3BO,£I,HbIX). MeToabl MOMEHTOB O/1S peweHns onepaTtopHbIX ypaBHean7| N KONMNOoKaunoHHble MeTOoObl
PeWweHna NHTerpaibHbIX ypaBHean?l.

Tema 12. 3k3ameH

1. Havmy'-lLume I'IpI/I6J'II/I)KeHI/I$| B JINHENHbIX HOPMUPOBAHHbIX MPOCTPaHCTBax. TeopeMa O CylWeCTBOBaHUM aneMeHTa
Hauny4wero I'IpI/I6J'II/I)KeHI/I$I.

2. Teopema 0 eAMHCTBEHHOCTU SMIEMEHTA HAUNYYLWETO NPUBANXEHNS B NTMHEAHOM HOPMUPOBAHHOM NMPOCTPAHCTBE CO
CTPOro BbIMyK/I0A HOPMOWA.

3. MpuMepbl NPoCTPaHCTB OYHKLMA CO CTPOTO BbiMNyKIoin HOpMOIA. MpuMepsl NPOCTPaHCTB, HOPMbI B KOTOPbIX HE
ABNSIIOTCS CTPOro BbINYKJIbIMU.

4. Hannydwme npmbnmxeHus B NPOCTPAHCTBAX CO CKANSIPHBIM MPOU3BEAEHVEM.
5. MpuMepbl NpUMEHEHSI 0BLWKX TEOPEM O HAWNYHLWMX NPUBNNXEHUSX B qoYHKLMOHANbHBIX MPOCTPaHCTBaX.

6. Hannyywme paBHOMeEpHbIe NPUBAMXEHNS HEMPEPbLIBHBIX (PYHKLIMIA nonuHoMamu. Teopema o Yeboiwesa 06
anbTepHaHce.

7. Teopema 0 € AUHCTBEHHOCTY NMONMHOMA Hamny4wero NpubnanXeHns B NPOCTPaHCTBE HEMpPepbIBHbIX (OYHKLNIA 1 ee
cnencteue. MNpumep Yebbiwesa.

8. 3apaya Kowwn ons OLY. Meton nocnepoBatenbHbIx NpubnnxeHnii MNukapa ¢ npuMepom.
9. Metopn cteneHHbix panos Kowwn ons pewenuns OLY ¢ npumepom.

10. MeTon nomaHbix diinepa ans pewenns OLOY un ero 06obweHus.

11. Metog PyHre-KyTTbl. Anropnt™m PyHre-KyTTbl 4eTBEpTOro nopsaka.

12. AnropuTmbl PyHre-KyTThl nopsaka oauH v asa.

13. CxoaMMOCTb 04HOWAroBbIX METOA0B pelweHus 3aaayn Kowwn ogna OLY.

14. Mpaeuno PyHre ons Boibopa onTyManbHOro wara.

15. MHorowarosble MmeTogbl Agamca.
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16. Kpaesas 3apaya ons nuHeriHoro OL1Y BToporo nopsaka.

17. OueHka norpewHoctn MKP npu peweHun kpaesoii 3aga4m ana OJLlY BToporo nopsaka.
18. O 3amavax ans ypaBHeHWI B HaCTHbIX Mpou3BoaHbix, Popmyna lMyaccoHa.

19. MeToa KOHEeYHbIX pa3HoCTel B NpYMeHeHu K 3agade dupuxne ans ypasHeHus NyaccoHa.
20. MeTon KOHeYHbIX pasHOoCTel AN ypaBHeEHUIA napabonnyeckoro 1 runepbonnyeckoro Tmna.
21. MpunbnnxeHHbIe METObI PELEHNS ONEPATOPHBIX ypaBHeHMA. MeTon MOMEHTOB.

22. MeTo4 HaUMeHbL KX KBagparoB Kak cneunanbHbIn CJ'IyHElI7I MeTonga MOMEHTOB. TeopeMa cywecTBoBaHMA n
CXOOnNMOoCTHn I'IpI/I6J'II/I)KeHHOFO peweHns.

23. MNpsiMble MeTOAbI NPUONNXEHHOTO PELIEHNS ONEPATOPHBIX YpaBHeHW. OnpeneneHne NPoOeKLMOHHbIX METOLOB.
24. YncneHHble METOAbI PELEHNS MHTErpanbHbIX yPaBHEHWUI (METOAb! KONOKaLIMN).

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucuUnnHe (MOayIo)

CamocTosiTenbHas pabota oby4arolyxcs BoINOMHAETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3aaHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToANYECKOM NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNbHON AeATENbHOCTH N0 06pasoBaTenbHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHMBepcnTeT"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEeHOYHbIX CpeacTB Mo AucCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEeHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 0By4eHus o SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHOW 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBaHWUMW 3aKNtoyeHHbIx KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

SCOPUS - http://scopus.com
HayuHas anekTpoHHas 6ubnunoteka PP - www.elibrary.ru
Ob6wepoccuiickmin MatemaTmyeckumin noptan - http://math-net.ru

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumn OCHOBHbIM MOMEHTOM B X01€ NIEKLIMOHHbIX 3aHSTUI SBNSIETCS HEOHX0AMMOCTb KOHCMEKTMPOBAHNS
yuyebHoro matepuana. Hano obpawarts ocoboe BHUMaHe Ha OOPMYMPOBKM, PacKpbIBaKOWMNE CyThb
TEX VNN UHBIX SIBNEHWI 1 MPOLLECCOB, Hay4Hble BIBOAbI U MpakTMyeckue pekoMeHaaumm. XenaTensHo
ocTaensTb B paboymx KOHCNEKTax nons ons noMeTok. He cnedyeT cTecHsATbCS 3a4aBaTb NEKTOPY
BOMPOCHI, eCNn Kakune-nmbo acnekTbl NEKLMOHHOro MaTepuana okasanmcb HeMOHSITHBIMU.

nabopatopHble| ObpaTtM BHAMAHWE HA TO, YTO paboTa Ha NPaKTUYECKUX 3aHATUSX NPeanonaraeT CMCTEMaTUYECKYIO

paboTbl 1 NNaHOMEPHYIO NOArOTOBKY K 3aHATUIO. [ocne nekumm cnefyet NO3HAKOMUTLCS C NNaHoM
NpPakTUYECKMX 3aHATUIA U CIIMCKOM 0653aTeNbHOM U LOMNONHUTENBHOW NUTEPATYPDI, KOTOPYHO
HeobxoAMMO NPoYNTaTh, U3YHNTb U 3aKOHCMEKTNPOBAThL. PagbsCcHeHNEe No BONpOcam HOBOM TEMbI
LalTCs NpenoaaBaTteneM B KOHLE NpeaplayLero NpakTMYeckoro 3aHaTus.

camocTtosi- | CamocTosTenbHas pabota TpebyeT, Npexae BCero, U3y4eHnst pEKOMEHLyeMbIX MCTOYHUKOB U
TenbHas MOHOrpadomyecknx paboT, nx pedoeprpoBaHns, NOArOTOBKM LOKNAL0B 1 CO0bWeHWA. BaxHbiM
pabota 3TanoM B CaMOCTOSITENbHOW paboTe SABNSeTCS MOBTOPEHME MaTepuana no KoHcnekTy nekumm. OnHa

13 rNaBHbIX COCTaBNSOWMX BHEAYAUTOPHON NOArOTOBKM - paboTta ¢ yuebHukoM. OHa npennonaraet:

BHMMaTENbHOE NPOYTEHNE, KPUTMHECKOE OCMbICNIEHME COAEPXaHUs, 060CHOBaHME COBCTBEHHO

no3muum No ANCKYCCUOHHBIM MOMEHTAM, MOCTAHOBKW MHTEPECYIOLLNX BOMPOCOB, KOTOPbLIE MOTYT CTaTb

npeameToM obeyxaeHns Ha cemmHape. Mpu paboTte ¢ TepMMHaMM HeobxoaMMo obpalaTbes K

cnosapsiM, B TOM 4Yucne OOCTynHbIM B VIHTepHeTe, Hanpumep, Ha canTe http://dic.academic.ru.

aK3ameH Heobxonumo TwartensHo npopaboTatb nekuun. Cnepyet Takxe o6paTtuTb BHUMAHUE HA
LOMOMHUTENBHYIO NUTEPATYPY U UCTOYHUKM, KOTOPble pa3bupanncb Ha CEMUHAPax B TeHEHNE
cemecTtpa. OTBET Ha 9K3aMeHe npegnonaraeT NoaHoe 1 NOCNenoBaTeNbHOE N3N0XEHNE N3YYEHHOro
Matepuana, a Takxxe AEMOHCTPALMIO CNIOCOBHOCTU U FOTOBHOCTU NMPUMEHWUTD MOMYYEHHbIE
TEOPETUYECKME 3HAHMS K NPeasiaraeMbiM NPakTUYeCKUM 3a4aHNsM.

10. MepeveHb MHGPOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa3oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AUCUMNAVHE (MoLyNio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNMHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUsl 06pa3oBaTeNnbHOro
npouecca no gucuuniavHe (Moayso)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n y4ebHbiM nnaHom no HanpasneHuio 01.03.01
"MatemaTtumka" n npodounio NoaAroToskn "Maremartmka B LMGIPOBO 9KOHOMUMKE".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.13 HYucneHHble meToab!

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. ABxagunes, ®.I". YncneHHble MeTodbl aHanm3a: ydiebHoe nocobue / d. I'. Aexaames ; M-Bo 06pas3oBaHus 1 Haykn Poc.
depepauun, PrAQY BIMO 'KasaH. (Mpusonx.) doenep. yH-1', UH-T Matematukm n mexaHuku uM. H. U. Nlobauesckoro. -
OnekTpoHHble JaHHbIe. - KasaHb : KazaHckuin henepanbHbiii yHuBepcuTeT, 2013. - 126 c. - Pexxum gocTyna: OTKpbITbIiA.
-TekcT : anekTpoHHbIN. - URL: hitp://kpfu.ru/portal/docs/F_739637412/Avhadiev._.Chislennye.metody.analiza.pdf (garta
obpaileHns 13.03.2020)

2. ['ynuH, A. B. BBeeHve B YicnieHHble MeToAabl B 3aaaqax 1 ynpaxHeHusx: ydiebHoe nocobue / MynuH A.B.,Maxoposa
0.C.,Mopososa B.A.-Mockea:API'AMAK-MELOVA HNL NHPPA-M,2019- 368c¢.- (MprknanHas matemaTrka,
MHdbopMaTrKa, MHPOPMaLMOHHbIE TexHoNorum). - ISBN 978-5-16-012876-4. - TekcT : anekTpoHHbIn. - URL:
https://znanium.com/catalog/product/1032671

(nata obpaweHns: 13.03.2020). - Pexum gocTtyna: no noanmcke.

3. KanutkuH, H. H. YucneHHble MmeTonbl: yuebHoe nocobue / KanutkmH H.H., - 2-e nag., ncnpasneHHoe. -
CaHkT-lMeTepbypr: BXB-MNeTepbypr, 2015. - 587 ¢.ISBN 978-5-9775-2575-6. - TekCT : anekTpoHHbINA. - URL:
https://znanium.com/catalog/product/944508

(nata obpatweHus: 13.03.2020). - Pexxum gocTtyna: no noanmcke.

JdononHutenbHasa nuteparypa:
1.Baxeanos, H. C. YncneHHbie meToapl : y4ebHuk / H. C. Baxeanos, H. M. Xugkos, I'. M. Kobenbkos. - 9-e nsa. - Mocksa :
Nabopatopus 3HaHuiA, 2020. - 636 ¢. - ISBN 978-5-00101-836-0. - TekCT : 3NeKTPOHHbINA // JlaHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https://e.lanbook.com/book/126099
(mata obpatweHus: 13.03.2020). - Pexum pocTtyna: ons aBTopus. nonb3osatenei.
2. baxsanog, H. C. YncneHHble MeToabl B 3aa4ax 1 ynpaxHeHusix : yiebHoe nocobve / H. C. baxsanos, A. B. JlanvH, E.
B. UnxoHkoB ; non penakuuei B. A. CaposHuyero. - 4-e uaga. (an.). - Mockea : JlabopaTtopusi 3HaHuit, 2015. - 243 c. -
ISBN 978-5-9963-2980-9. - TekcT : aNeKTPOHHbI // JlaHb : anekTpoHHO-6nbnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/70743 (nata obpaweHuns: 13.03.2020). - Pexwum goctyna: ons aBTopya. nonb3oBaTenem.
3. MaHTenees, A. B. YucneHHble metonbl. MpakTtukym : yuebHoe nocobue / A.B. MaHTtenees, N.A. KyapsiBuesa. - Mockea :
NH®PA-M, 2020. - 512 c. - (Boicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-012333-2. - TekCT : 9NeKTPOHHBbINA. -
URL: https://znanium.com/catalog/product/1028969

(nata obpaweHns: 13.03.2020). - Pexum goctyna: no noanmncke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

Crpannua 11 n3 11.




