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Mporpamma ancumnnvHbl "JInHeriHble onepaTopbl U MHTerpanbHble ypasHeHns"; 01.03.04 "MpuknanHas matemaTtunka".

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 ancumnnvHbl "JInHeriHble onepaTopbl U MHTerpanbHble ypasHeHns"; 01.03.04 "MpuknanHas matemaTtunka".

Mporpammy nmcuunnuHel paspabdotan(a)(n) npodgoeccop, A.H. (noueHT) Kapuesckuii E.M. (Kadenpa npuknanHoi
mMaTemaTvku, OTAeNneHne NpUKNagHon MatemMaTmku n nHpopmatmkm), ekarchev@yandex.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 npuobpeTtaeMoi KOMNETEeHLUN
MnK-3 CnocobeH Bnafetb MeToAaMm MaTeMaTn4yeckolr omamnkn U NpUKnagHom MateMaTkm
MK-6 CnocobHOCTb NPUMEHSITb 3HAHUSI eCTECTBEHHO-MATEMATNYECKOrO LMKa, a TakXe
NPakTUYECKMA ONbIT MPU NPOBEAEHUN HAYYHbIX UCCNEeL0BaHNNA

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:
OCHOBHbIE MONOXEHUS 06LWE TEOPUN NIMHENHBIX ONEPAaTOPOB 1 TEOPUUN NHTErPasbHBIX YPABHEHWIA;

JlonxeH ymeThb:
BblOMpaTh onTUMasbHble METOAbI NMPUBMXEHHOTrO PELIEHNS FPaHNYHbIX 3a0a4 U MHTEerpanbHblX YpaBHEHWIA;

JlonxeH Bnagetb:
TEXHWKOW TEOPETNYECKOro NCCnenoBaHNs NMHENHbIX 0rnepaTtopoB 1 OrnepaTopHbIX YPaBHEHWIA;
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

yMEHUE MCMOMb30BaTb TEXHUKY COBPEMEHHOMO PYHKLIMOHANBbHOMO aHanmaa npu NccnenoBaHnm KapTuHbl
pPaspewrMoCT NHTErPalbHbIX YPaBHEHWIA.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.10.01 OucumnaumHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasosatensHoi nporpamMmel 01.03.04 "MpuknanHas matematuka (MprknagHas matematuka)" u
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6bem gucumunInHbI (MOAYNS) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasarenem (No BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 0 yaca(os), npakTndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTositenbHas paboTta - 54 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNNHBI: 3K3aMeH B 6 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl gpucUUNInNHbI / MX TPyAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. HopmmpoBaHHble
1. npocTpaHcTBa 6 0 0 4 9
Tema 2. OrpaHnyeHHble KOMNaKTHbIe
2. oneparopbl 6 0 0 4 9
3. [Tema 3. Teopus Pucca 6 0 0 4 7
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Crpanuua 3 n3 10. Il YHUBE




Mporpamma ancumnnvHbl "JInHeriHble onepaTopbl U MHTerpanbHble ypasHeHns"; 01.03.04 "MpuknanHas matemaTtunka".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 4. [lyanbHble CUCTEMbBI U
4. anbTepHatmea ®pearonbma 6 0 0 4 /
Tema 5. Perynsipusauns B gyanbHbIxX
5 cucrtemax 6 0 0 4 8
6. [Tema 6. Teopus noteHumnana 6 0 0 4 7
Tema 7. CnHrynapHble HTerpanbHbie
7. VpABHEHMS 6 0 0 4 7
8. |Tema 8. MNMpocTtpaHcTBa Cobonesa 6 0 0 4 0
Tema 9. Annpokcumauus
9 BbIPOXAEHHbIMY Sapamu 6 0 0 2 0
10.[Tema 10. KBagpatypHble MeToApl 6 0 0 2 0
Utoro 0 0 36 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. HopMupoBaHHbIe NpoCcTpaHCTBa

JInHenHbIe NPOCTPaHCTBA. JInHenHas He3aBUCUMOCTL aNeMeHTOB. JleBbi I'IpaBbII7I 06paTHbIe oneparopebl.
npOCTpaHCTBa CO CKaJIspHbIM npoun3eeneHnemM. OpTOFOHaJ'IbHOCTb. OpTOHOpMI/IpOBaHHbIe CNCTEMbI 31EMEHTOB.
I'Ipouecc opTOroHannsauunmn Wmnara. HOpMVIpOBaHHbIe NPOCTPaHCTBA. CxoammocTb 1 HenpepbIBHOCTb. lNonHoTa
NPOCTPaHCTBA. KoMnakTHOCTbL MHOXecTBa. Hany’-ILuaﬂ annpokcmnMauuns.

Tema 2. OrpaHMyYeHHble KOMMNaKTHbIE onepaTtopbl

OFpaHI/I'-IeHHbIe oneparopbl. HopMa NIMHENHOro oneparopa. MHTeraﬂbele oneparopbl C HeNnpepbiBHbIM A0PO0M .
MTepMDOBaHHbIe oneparopbl. Panbl HeinmaHa. Ycnosue cyuwecTtBoBaHMA N egMHCTBEHHOCTU peleHnsa NHTerpaiabHOro
YpaBHEHUA CDpe,uronbMa. KomnakTHble oneparopbl. Heobxonnmoe 1 noctatodHoe ycnosue KOMNakTHOCTW oneparopa.
YcnoBue KOMNakTHOCTU TOXAECTBEHHOrO oneparopa.

Tema 3. Teopus Pucca

OnepaTtopHble ypaBHEHUS BTOPOro pona. Teopust Pyucca ons kKoMnakTHbIX onepaTopos. [epeasi Teopema Pucca o
NPOCTPaHCTBE HyNen KoMNakTHOro oneparopa. Bropas teopema Pucca. Tpetbs Teopema Pucca (o yucne Pucca).
Yncno NMHenHo He3aBUCUMBIX PELIEHWNIA 0AHOPOAHOMO YPaBHEHNS 1 YCNOBUS pa3pewmnMocTi HE0OAHOPOAHOMO
ypaBHeHus. Onepartop NPoekTUpoBaHNsS 1 ero ceocTea. CnekTpanbHas Teopust Ons KOMNakTHbIX ONepaTopoB..
VHTerpanbHble ypaBHeHMs BonbTepa, cylecTBoBaHne U e AMHCTBEHHOCTb peLeHui.

Tema 4. ,D,yaﬂbeIe CUCTeMbl n anbtTepHaTmea che.u.ronbma

[BONCTBEHHOCTb, MOpoxaaemasi BunMHeriHbIMU chopmamm. [1BONCTBEHHbIE (COO3HbIE) onepaTtopsbl. MNpuMep:
KOMMNaKTHble MHTerpasnbHble onepaTopbl. [ BONCTBEHHOCTb, MOPOXAaeMas NnonyTopanvHeiHbiMu choopmamm. Teopema
Pucca (o nnHelHbIX coyHKLMOHanax B runb6eptoBoM npocTpaHcTee). AnbTepHaTtnea dpearonbma. Bropas teopema
®pepnronbma. Kpaesble 3anayv Ans NMHERHbIX AndpdepeHUnanbHbIX ypaBHEHNIA.

Tema 5. Perynapusauus B gyanbHbIX CUCTEMAX

Perynspunsaumsa nuHerHbIx onepaTopos. JIeBbIV 1 NpaBbii PErynapu3aropbl, UX CBONCTBa. HopManbHas paspewmmocTb
NIVHEHOro oneparopa 1 ycnosus HopMasnbHON paspewnmMocTu. JINHenHO He3aBnCUMbIE peleHns 0O4HOPOLHbBIX CO3HbIX
ypaBHeHui. IHgekc nnHenHoro onepartopa. Onepartopbl ¢ HyneBbiM MHAEKCOM (onepaTopbl Ppegronbma). Teopema o
BO3MYLLEHWM UHAEKCa IMHENHOro oneparopa.

Tema 6. Teopus noteHumana

"apMoHunyeckre yHKLuun 1 ux ceorictea. PyHaameHTanbHoe pelweHne ypasHeHus Jlannaca. 'paHuyHble 3aaayv ons
ypasHeHus Jlannaca (3agnada dvpwxne n 3apadva HeiimaHa, BHewHne 1 BHyTpeHHue 3aaaqn). Teopema ["puHa. MpuHumn
Makcmmyma. EQVHCTBEHHOCTb pelweHns rpaHnyHbIX 3aaad. [1oBepXHOCTHbIE NOTEHUManbl MPOCTOro 1 ABOMHOrO CNos.
CyuecTBOBaHMe peLleHns rpaHnyHbIX 3aaad . Cnyyai, koroa HapylwaeTcs rafkocTb rpaHuubl obnacTtu.

Tema 7. CUHrynsipHble UHTerpasnbHbie ypaBHEHUs!

HenpepblBHOCTb KOMNIEKCHO3HA4YHOM pyHKkumm no enbaepy. CeoicTBa onepartopa BNoOXeHus. VIHTerpanbHbIi
onepartop Koww ¢ HenpepbiBHOM NNOTHOCTbIO. Popmynbl Coxoukoro. Kpaesas 3anava PumaHa ons Kyco4Ho
aHanMTNYecknx PyHKUUn. CUHrynsapHoe MHTerpanbHoe ypaBHeHre ¢ 54poM Kowm, 3aMKHYTbIA KOHTYP Y Pa30MKHYThI
KOHTYp. CBsI3b Mexay nHTerpanom Kowm v norapumMmnyeckm noTeHUmManom.
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Tema 8. NMpocTtpaHcTBa Cobonesa

MpocTtpaHcTBa Cobonesa Hp ans doyHkumid Ha oTpeske. HopMel B npocTpaHcTeax Cobonesa. CBOMCTBA NIMHEMHbIX
hyHKLMOHanoB B npoctpaHcTtee L2. MpocTtpaHctea Cobonesa Hp ans dpyHkumiA Ha rnagkoii oyre. Cnabble peweHus
rpaHVyHbIX 3a4a4 Ons NMHERHbIX JudochepeHLmanbHbix ypaBHeHuid. Cnabas 3apada Oupuvxne n cnabas 3agava
Henmana. CoicTtea norapugyMmMyecknx NoTeHLManos NnpocToro U ABONHOro Cnosi.

Tema 9. AnNnpokcuMaLma BbIpOXOeHHbIMU siopaMu

Annpokcumaums onepatopoB. MNpuHUUM paBHOMEPHOI OrpaHnYeHHOCTW. KONNeKTUBHO KOMMaKTHLIE OMepaTopsbl.
Annpokcumaums 1 notodeuHas cxogumocTb. Meton nocnenosaTenbHbIX NPUBAMXeEHWA. Teopema 0 CXOOUMOCTH.
BbipoxaeHHble onepaTopbl 1 BbIPOXAEHHbIE sapa. VIHTepnonsuus. TpuroHOMeTpuyeckas MHTEPMONSLNS.
AnnpokcrMaums BbIPOXAEHHBIMM sapaMi. 3aaaqu 1 NpuMeps.

Tema 10. KBagpaTtypHblie MeToabl

YncneHHoe nHTerpmpoBaHune, ksagpatypHble doopMysbl 1 UX NOrpewHOCTb. MeTon MexaHn4ecknx ksagpartyp (MeToq
Huctpema). YncneHHble npuMepsl. VIHTerpanbHble ypaBHEHNS CO cnabo CUHIYNSIPHBIMK siopamy. Annpokcumaums B
npocTpaHctBax Cobonesa, Meton Huctpema. MpoekunoHHble MeToAbl. MeTon Konnokaumin. MeTon Konnokaumin ons
WHTEerpanbHbIX ypaBHeHWi nepsoro poaa. Metog Manepkuxa.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOAayIH0)

CamocTosiTenbHas paboTta obyyatoWwmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOAMYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOrO y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOpHbIX 3aHATUAX U HA BHEAYAUTOPHYIO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTAENbHbIX TEM (Pasnenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YnuTaoT u
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINOMHSOT 3a4aHNs, HanpaBneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aumn 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieunanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHncTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHMNA"

YcTaB thenepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHUBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMo yYpeXaeHns
BbICLWero npodgeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtuBHbIe akThl KasaHckoro ([MpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTts no gucuunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLEe OLEeHOYHbBIX CPEACTB COLEPXUTCS Cnenytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AUCLUNMHE (MOLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKM MO ANCUMUNNHE (MOZYIIO);

- onucaHve nopsiaka NPUMEHEHUs 1 NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynibTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHUE ouCUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObITb AOCTYMHA 00y4alowWwmuMcs B OOHOM U3 BYX BApPUAHTOB (MO0 B 060MX N3 HIKX):

- B 9NEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

am PAEKTPOHHBH
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

komaHoa MS Teams JInHeHble onepaTtopbl U UHTErpanbHble ypaBHEHUS -
https://teams.microsoft.com/l/team/19%3a805fb274c9414ef9bce386af3d7cd057%40thread.tacv2/conversations?groupld=87a3:
JlvnenHble onepatopsbl - www.alleng.ru/d/math/math207.htm

NuHenHble onepatopsbl - www.alleng.ru/d/math/math207.htm

JlvnenHble onepatopsbl - www.alleng.ru/d/math/math207.htm

NuHenHble onepatopsbl - www.alleng.ru/d/math/math207.htm

JlnHelHble onepaTtopsbl - www.alleng.ru/d/math/math207.htm

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nabopaTopHbie| Mpu BbiNonHeHUn nabopaTopHbiX PaboT HeobX0AMMO MCNONb30BaTb TEOPETNYECKUIA MaTepuarn,
paboTbl [lenatb CCbIfIKM Ha COOTBETCTBYIOLME TEOPEMbI, CBOWCTBA, oopMynbl 1 Np. PeweHne 3anay
nsnaraeTcs NogpobHO 1 coaepPXUT HeoOXoaUMbIe NOSICHUTENbHbIE CCbiNkW. Tekylne 3anaHns Ha
nabopaTtopHble paboThbl BbIOAOTCS KaX Ayl Hedeno Ha NpaKTMYeckoM 3aHaTun. MiHanenoyansHble
IloMallHWe 3aaHns BblOAOTCA HA NPaKTUYECKNX 3aHATUAX B HAaYane n3yd4eHns CooTBETCTBYIOLWMNX
Tem.
Peanusauusa naHHoW gucUmMnInHb NpeanonaraeT Kak 04HOe, Tak U ANCTAHLUNOHHOE doopMy
0by4eHus.

camocTosi- | Mi3ydeHne maHHOro kypca npegycmaTprBaeT CUCTEMATUYECKYIO CAMOCTOSTENbHYIO paboTy CTYAEHTOB

TenbHas HaL TEOPETUYECKMM MaTEPVANOM, TEKCTAMU PEKOMEHLOBAHHbIX YH4EOHNKOB U y4ebHbIX Nocobui;

pabota pa3BUTME HABLIKOB CAMOKOHTPONS, CMOCOBCTBYIOWMX MHTEHCUPMKaLUMM y4ebHOro npouecca.
CTyneHTam cnepyeTt CTPEMUTLCS K aKTUBU3aLMU 3HAHWIA HA 3aHATUSIX MO LPYrM
€CTECTBEHHO-HAYYHbIM JUCLMMAMHAM, CBSI3aHHBIM C faHHbIM KypCOM. OCHOBHOW LIENbIO
CaMOCTOSTENbHbIX 3aHSTUI N0 AaHHOMY Kypcy SIBNSieTCS yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMNOB NOCTPOEHUS NPUBMXEHHBIX CXEM, KOTOPbIE UCMOMbL3YIOTCS NMPU annpoKcUMaumm
rPaHWYHbIX 3a4a4 Ans AMgdEPEHLMANBHBIX YPABHEHUIA U MHTErPaNbHbIX ypaBHeHWiA. Mpu
MOLrOTOBKE K KaXA0My 3aHSATUIO Heobxoaoumo obpatuntbes K yuebHoMy nocobuio. Heobxonmmo Takxe
N3Yy4nTb NTEPATYPY Y UHTEPHET-UCTOYHKKU NO AAHHON TEME, YTOObI YTOUHWUTL ONPEenENeHus,
(POPMYMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNorv pelaemMbiM 3aa4am 1 BbIMOHSEMbIM
ynpaxHeHusim. MNpn paboTte ¢ npuMepamMn HEOBXOANMO CTPEMUTBLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLleHns Kaxaon KOHKPETHOM 3aaa4n, HO U K MOHUMAHUIO Lenu ero ynotpebneHns B
LAHHOM KOHTEKCTE, (PYHKLIMOHANBHOM Harpysku, KOTOPOI faHHbIl npuMep obnanaer.
CamocTosiTenbHas pabota no usy4yeHuto kKypca npennonaraeT BHeayauTopHyto paboTty. OTtanbl
BbINOSTHEHNS caMocTosTeNbHbIX paboT: 1. MpocMoTp y4ebHOro nocobus 1 pekoMeHayeMoii
nmTepatypbl Mo TemMe 3anaHust. 2. CocTaBneHne pe3toMe NPOYMTaAHHON rnaBbl COOTBETCTBYIOLENO
pasgena pekoMeHLyeMoro TEOPETMHECKOrO NCTOYHMKA Unn yuebHuka. 3. BeinonHeHue 3apgaHnii no
TEME U X KOMMEHTVPOBAHME.

aK3aMeH Mpv NOAroTOBKE K 3a4eTy 1 aK3aMeHy oby4yatoWweMycs peKoMeHoyeTCcsl COCTaBUTh NiaH npouecca
MOArOTOBKM, BK/IOYAIOWWER U3yYeHne, NoOBTOPeHWe, CUCTEMaTU3auUmio, Normieckyto obpaboTky
maTtepvana, aHanuns nosly4eHHon NHopMaLMen ¢ BbiSIBNIEeHNEM BO3MOXHbIX CNEACTBUIA N HESBHbBIX
CBOWCTB 06'bEKTOB, COCTABNIEHWEM CMICKA BO3MOXHbIX AOMONTHATENbHbLIX BOMPOCOB 1 3a4aHUi,
MOAFOTOBKY K BbIMOMHEHMIO NPaKTUYECKMX 3a4ay Mo TeMam AUCLIMMTVHDI.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO n yyebHbIiM nnaHom no HanpasneHuto 01.03.04
"MpuknagHasa matematunka" v npodomnio noarotoeku "lMpuknagHaa matematuka”.
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OcHoBHas nuTeparypa:

OCHOBHAA INTEPATYPA

1 Kapuyesckuin, E. M. Nlekuun no nuHeiHo anrebpe 1 aHanuTU4eckoi reomeTpun: yiebHoe nocobue / E. M.
Kapuesckuin, M. M. Kapyesckuii. - 2-e nag., nepepad. u non. - CaHkT-Metepbypr : JlaHb, 2018. - 424 c. - ISBN
978-5-8114-3223-3. - TeKCT : aNeKTPOHHbIN // JlaHb : aneKTpoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/109505 (aata obpalueHus: 19.05.2020). - Pexum pocTyna: ofis aBTopus. nosib3oBateneil.

2. BacunbeBsa, A. b. IHTerpansHble ypaBHeHns : y4ebHuk / A. B. Bacunbesa, H. A. TuxoHoB. - 3-e n3g.,crep. -
CaHkT-lMeTepbypr : laHb, 2009. - 160 c. - ISBN 978-5-8114-0911-2. - TekCT : anNeKTPOHHbI // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/42 (nata obpawenus: 19.05.2020). - Pexum
JocTyna: ong asTopua. nonb3oBaTtenem.

3. TpeHoruH, B. A. ®yHKUMOHaNbHbIA aHanm3 : y4ebHuk / B. A. TpeHoruH. - 4-e, n3g. - Mocksa : PUBMATIIUT, 2007. -
488 c. - ISBN 978-5-9221-0804-1. - TeKCT : 9NeKTPOHHbIA // JlaHb : aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/59471 (nata obpaweHuns: 19.05.2020). - Pexwum goctyna: ans aBTopua. nonb3oBaTteneim.

JononHutenbHas nuteparypa:

OOMOJTHNTENTIbHAA NUTEPATYPA

1. Demnposuy, b. M. YucneHHble metonbl aHanusa. Mpubnuxenne yHKUWA, andodpepeHLmnanbHbie U MHTErpanbHble

ypaBHeHus : y4ebHoe nocobue / b. M. Oemuaosuy, L. A. MapoH, 3. 3. Wysanosa. - 5-e nsg., ctep. - CaHkT-lMeTepbypr :
NaHb, 2010. - 400 c. - ISBN 978-5-8114-0799-6. - TeKCT : aNeKTPOHHbIN // JlaHb : aneKTPoHHO-61bnnoTeyHas cuctema. -
URL: https://e.lanbook.com/book/537 (nata obpauweHusi: 19.05.2020). - Pexum goctyna: onsi aBTopms. Nonb3osaTenei.

2. MeTposckui, . . Nlekuun no Teopun MHTErpanbHbIX ypaBHeHW : yuebHuk / W. . MNeTtposckuii ; non penakumeir O.
A. OnenHuk. - 5-e nsga. - Mocksa : PUSMATIINT, 2009. - 136 c. - ISBN 978-5-9221-1081-5. - TekCT : aneKTPOHHbIV //
NaHb : anekTpoHHO-BnbnuoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/59553 (naTa obpauweHus: 19.05.2020). -
Pexwum goctyna: ons aBTopms. Nonb3oBarteneil.

3. liocTepHuk, 1. A. KpaTtknii Kypc goyHKUMOHANbHOro aHanmaa : y4ebHoe nocobve / J1. A. lioctepHuk, B. 1. Cobones. -
2-e n3g.,crep. - CaHkT-MeTepbypr : NlaHb, 2009. - 272 ¢. - ISBN 978-5-8114-0976-1. - TeKcCT : aNeKTPOHHbIA // JlaHb :
aneKTPoHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/245 (nata obpaweHus: 19.05.2020). - Pexum
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OcBoeHWe ancuMnInHbI (MOoyns) npeanonaraeT UCMnonb3oBaHne CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMAaLIMOHHO-CMPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 nurepatypa ons AaHHOW ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNOTEYHOM cncTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYNHERILNX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax busHeca. PoHnO 61bAmMoTeku cHopMUPOBaH C yHETOM
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYeCKme
KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUMUKNONEeANn, CRoBapu 1 CNPaBoOYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Nepmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHuua 10 ns 10.




