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Mporpamma ancumnnuHbl "YpaeHeHns matematmyeckoin comamku”; 01.03.02 "MprknagHas matematuka n nHopmartmka'.

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 ancumnnuHbl "YpaeHeHns matematmyeckoin comamku”; 01.03.02 "MprknagHas matematuka n nHopmartmka'.

Mporpammy nucuunnmHebl paspaboTtan(a)(n) npodgeccop, O.H. (npodbeccop) Kapuescknii M.M. (kadpenpa
BbIYMCNNTENBHOW MaTeEMaTVKKX, OTAENEHME NPUKNAgHON MaTemMaTkmn n nHgpopmatmkm), mikhail.Karchevsky@kpfu.ru
®epotos E.M.

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CnocobHOCTb MCcnonb3oBaTb 6a30Bble 3HAHWS €CTECTBEHHbIX HayK, MaTeMaTnKn 1

MHZOPMATUKKN, OCHOBHbIE (PaKTbl, KOHLENUUW, NPUHLMMLI TEOPUIA, CBA3AHHbIX C
npukKnNagHon MaTeMaTnKon n MHdopmaTnkom

MnK-2 CnocobHOCTb NOHUMATL, COBEPLLEHCTBOBATL Y MPUMEHSTL COBPEMEHHDIN
mMaremaTtuyeckuin annapar

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

Takme pasnesnbl TEOPUM yPaBHEHWI C YACTHLIMU NPOVU3BOLAHBIMMW, KOTOPbIE TPAAULMOHHO UCTONb3YIOTCA NPW
NMOCTPOEHUN N NCCNELOBAHUM MaTEMATUYECKUX MOAENEN MexaHUKn, oV3nKn, TEXHUKK, BUonoruu.

JonxeH ymeTb:

NPUMEHATD, O6pa6aTblBaTb n nHTEepnpeTnpoBaTb gaHHble COBPEMEHHbIX Hay4HbIX ncecneaoBaHuim, HeobxoOuMble Ons
(pOpMI/IpOBaHI/IFI BblBOJOB MO COOTBETCTBYHOLWWNM HAYy4YHbIM, I'IpO(peCCI/IOHa}'IbeIM npoéneMaM.

JlonxeH Bnanetb:

HaBblKaMy NMOCTAHOBOK 3a4ay 13 PasnuyHblx 0bnacTei 3HaHWi B BULE YPAaBHEHW B YACTHbIX NPON3BOLHbIX,
npuemMamy aHanu3aa v peleHnst OCHOBHbIX YPaBHEHUI MATEMATUYECKON (ON3UKN.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

MPUMEHATb Ha NPaKTUKE MNOMYYEHHBIE NMPU N3YHEHUN KypCa TEOPETUYECKMe 3HaHNs B obnacTtu 3anay
MaTeMaTUYEeCKON PN3NKM 1 HABbIKW NPU PELIEHNN YYEBHO-METOLNYECKNX 3aaa4 U YIPaXHEHWIA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.14 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHoM
obpasosatenbHol nporpammbl 01.03.02 "MpuknagHas mateMatrka u nHgopmatrka (CncteMHoOe NporpaMMrpoBaHue)” n
oTHocuTcs K 6a3oBoii (0bLenpogeccroHanbHoM) YacTu.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 7 3a4eTHbiX(ble) eanHuL(bl) Ha 252 yaca(os).

KoHTtakTHasi paboTa - 144 yaca(oB), B TOM Yyucne nekumm - 72 yaca(oB), npaktTuyeckune 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 72 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 54 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT B 5 ceMecTpe; ak3aMeH B 6 cemMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin naH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)

am PAEKTPOHHBH
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Mporpamma ancumnnuHbl "YpaeHeHns matematmyeckoin comamku”; 01.03.02 "MprknagHas matematuka n nHopmartmka'.

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 1. Knaccugomkaums nMHemHbIX
YPaBHEHWIA C YaCTHbIMK
NPOM3BOOHbIMM BTOPOro nopsaka.

’ I'IpleeueHme K KaHOHM4YeCKOoMy Bunay

ypaBHeHWin BTOPOro nopsiaka c
NOCTOSHHbIMW KO3dhdonLmeHTamu.

Tema 2. MpuseneHmne K
KaHOHWYECKOMyY BuaOYy ypaBHEHWIA
BTOPOro nopsaka c Asyms
HE3aBUCUMbIMU NEPEMEHHbIMU.

Tema 3. BblBOA, OCHOBHbIX ypaBHEHWIA
MaTeMaTU4eckor (OU3NKIN: ypaBHEHNE
konebaHwWit CTPyHbI, ypaBHEHMWE
konebaHwit MembpaHsbl, ypaBHEHUE
KonebaHwWin CTepXHS, ypaBHEHNE
TEennonpoBOAHOCTN B TBEPAOM TeENE,
ypaBHEHVE TENNONPOBOLHOCTU
CTEPXKHSI, NPUMePbI CTaLMOHAPHbBIX
YpaBHEHNIA.

Tema 4. ®opmyna Lanambepa
peweHmns 3apayn Kowwn ons
ypaBHEHUS KonebaHuii CTPyHbI.
KonebaHus nonyorpaHuy4eHHoi
CTPYHBI.

Tema 5. PelweHne 0gHOPOL4HOMO
ypaBHeHWst konebaHuii CTpyHbl

. ([MeToaooM pa3aeneHnsd nepeMeHHbIX.

AHanuma peweHns 3agadm o
CcBOHOAHbIX KONebaHNaX CTPYHbI.

Tema 6. ObocHOBaHMe MeTOnA
®dypbe peleHns Nepeon Kpaesow
3a4a4v ans 04HOPOLHOrO YpaBHEHUS
KonebaHwWi CTPyHbI.

Tema 7. Metopn pasneneHus
NepeMEHHbIX peLleHns 3aaaqm o
BbIHY>XAEHHbIX KONebaHUsX CTPYHbI.
SlBneHune pesoHaHca. Meton
pasneneHns NepeMeHHbIX peleHns
3apayn o cBoBOAHbIX KonebaHmsx
NPSIMOYronbHOW MEMBPAHDI.

Tema 8. Teopema e AMHCTBEHHOCTU
PELLEHNS OCHOBHBIX FPaHNYHbIX
3ajay ons BONMHOBOrO YpaBHEHUS.

Tema 9. Teopema eANHCTBEHHOCTH
peweHns 3agayn Kowwn ons
BO/THOBOIO YPaBHEHUS.

10.

Tema 10. dopmyna Kupxroga
peweHnsa 3agadn Kowwn ons
TPEXMepHOro BOMTHOBOIO YPaBHEHUS.

11

Tema 11. dopmyna lNMyaccoHa
peweHmns 3agayn Kowwn ons

‘|ABYMEpPHOro BOIHOBOI0O YpaBHEHUS

(MeTopg cniycka)

12.

Tema 12. Teopema o
€0MHCTBEHHOCTU PELEeHNs OCHOBHbIX
KpaeBblX 3a4a4y AN1s ypaBHeHUs
TEeNNoNpPoBOAHOCTH.

CrpaHnua 4 n3 15.




Mporpamma ancumnnuHbl "YpaeHeHns matematmyeckoin comamku”; 01.03.02 "MprknagHas matematuka n nHopmartmka'.

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

13.

Tema 13. MeTogn pasgeneHuns
NepeMeHHbIX peLeHns nepeoi
KpaeBoi 3afayn ons ypaBHeHNs
TEennonpPOBOAHOCTUN CTEPXHS.

14.

Tema 14. ObocHoBaHVe MeTona
dypbe Ans ypasHeHNs
TENNONPOBOAHOCTM CTEPXHS. AHaNN3
MONMYYEHHOrO PELIEHMS.
KBasuncraumoHapHbIi pexmm
OCTbIBAHNS CTEPXKHS.

15.

Tewma 15. MpuHUMN Makcumyma ans
ypaBHEeHUs TENONPOBOAHOCTMU.
EOVHCTBEHHOCTb peleHns 3anaum
Kowwn ans ypaBHeHNs
TENNONPOBOAHOCTM.

16.

Tema 16. Pewenne 3apgaym Koww ans
YpaBHEHUS TENONPOBOAHOCTM
mMeToaoM nHTerpana dypoe.

17.

Tema 17. ObocHoBaHWe opMybl
MyaccoHa peweHnsa 3agayun Kowm
NS ypaBHEHWS TENNONPOBOAHOCTY.

18.

Tema 18. OCHOBHbIE rpaHNyHble
3ajayv ons snnunTu4eckoro
ypaBHeHus. NccnenosaHue
€0VHCTBEHHOCTU PELeHNss OCHOBHbIX
rpaHunyHbIx. MeTon pasgeneHus
NepeMeHHbIX peLleHns nepson
KpaeBon 3a8ayn ons ypasHeHUs
TEnNonpPoBOAHOCTU CTEPXHS.

19.

Tema 19. MapMoHUYeckne yHKLUUN.
®dopmynbl [MpuHa. OCHOBHblE
cBoricTBa. TeopeMbl 0 cpeaHeM ans
rapMOHNYECKON PYHKLINN.

20.

Tema 20. NMpuHUMN MakcuMyMa ons
rapMOHWYECKON PYHKLINN.
dyHaaMeHTanbHoEe peleHme
ypaBHeHus Jlannaca. VIHTerpanbHoe
npencTaeneHne rapMoHN4eCcKom
pyHKUMN.

21.

Tema 21. BHYTpPeHHSS 1 BHEWHAS
3apayun dupuxne ona ypasHeHUs
Nannaca. ViccneposaHue
€AVNHCTBEHHOCTU peLIeHuns.

22.

Tema 22. Metog doyHkumn ['prHa
pelweHna 3agayn OJupuxne ons
ypaBHeHus Jlannaca: onpeneneHve
doyHKUMKN ['pUHa 1 ee OCHOBHbIE
CBOWCTBA.

23.

Tema 23. PelweHne BHYTPEHHeN
BHewWwHewr 3anayv dupwxne ons wapa
MeToaoM pyHKkumn MpuHa (cbopmyna
MyaccoHa).

24.

Tema 24. NoBeneHne rapMoOHNYECKON
OYHKLMN 1 ee NPOU3BOAHbIX Ha
6eckoHeuHocTW. ViccnenosaHune
€0MHCTBEHHOCTU peleHns
BHYTPEHHEN N BHELWHEeN 3aaa4
HemaHa ons ypaeHeHus Jlannaca.

CrpaHnua 5 13 15.




Mporpamma ancumnnuHbl "YpaeHeHns matematmyeckoin comamku”; 01.03.02 "MprknagHas matematuka n nHopmartmka'.

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 25. MeTton pasneneHns
NnepeMeHHbIX peleHns 3aaayu

25. upuxne ona ypasHeHus lNyaccoHa B 6 2 0 2 3

npsiMoyronbHol obnacTu.

Tema 26. Meton pazneneHns
MEePEMEHHBIX PELIEHNS BHYTPEHHEN 1
26.|BHewHel 3apay dupuxne ansa kpyra 6 2 0 2 3
METOAOM pasfeneHns NepeMeHHbIX.
®dopmyna lMyaccoHa.

Tema 27. MoTeHumanbl NpocToro u
NBOWNHOro cnos, rapMoHnyeckme

2r. doyHKUMK. 'eomeTpuyeckne cBonCcTaa 6 4 0 4 3

nosepxHocTy JlanyHosa.

Tema 28. Npsamoe 3HayeHne

28.[noTeHumnana oBONHOro cnosi. 6 2 0 2 3
WHterpan Maycca.
o9 Tema 29. lNpenenbHble 3Ha4YeHUs 6 > 0 > 5

‘InoTeHumana oBOMHOro CNos.
Tema 30. NpenenbHble 3Ha4YeHUN

npasunbHON HOpPManbHOM

30. npoun3Bo4HOM NOoTeHunana NpocToro 6 2 0 2 2
cnos.

31 Tema 31. IHTerpanbHble ypaBHeHUs 6 > 0 > 5

‘[Teopun noTeHunana.

Ntoro 72 0 72 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. Knaccudpmkaums nuHeiHbIX ypaBHEHUIA C YaCTHLIMU NPON3BOAHbIMU BTOPOro nopsiaka. MpusepeHue K
KaHOHMYECKOMY BUAY ypaBHEHWUA BTOPOro nopsiaka ¢ NoCTOAHHbIMU KO3dochULIMeHTaMMU.

NuHeiHble ypaBHEHUs BTOPOro nopsinka. Buapl ypaBHeHuii. MatpuyHas 3anuck. Mpasuna cnoxHoro
ANPdEPEHLMPOBaHNS. 3aMeHa NepeMeHHbIX B YPaBHEHNSIX BTOPOrO NOPSAKa, MaTpuua KOagoULMEHTOB Npw cTapLien
yactu. VIHBapraHTHOCTb (DOPMbl YpaBHEHNWS NMPU 3aMeHe nepeMeHHbIX. OCHOBHAS TEOPeMa O KOHMPY3HTHbIX
CMMMETPUWYHBIX MaTpuuax. Knaccudprkaums MMHenHbIX ypaBHEHUI C YaCTHBIMU NPOV3BOLHBIMY BTOPOro nopsiaka Ha
OCHOBE VMHEepPLMI MaTpuLbl CTapLWmX KO3IMULNEHTOB. Tpu OCHOBHbBIX TMNa ypaBHEHWA. [puMepbl NTMHEHbIX YPaBHEHW
MaTemMaTu4ecKon on3nKy BTOPOro Nopsiaka pasnnyHbIX TUMOB.

Tema 2. MpuBeaeHne K KAHOHMYECKOMY BUAY YpaBHEHMI BTOPOro NopsaKka ¢ ABYMS He3aBUCUMbIMM
nepeMeHHbIMMU.

Knaccudprkauus ypaBHeHWin ¢ LBYMSI HE3aBUCKMbIMU NepeMeHHbIMW. OnpeaeneHne Tmna ypaBHEHUs Mo
OUCKPUMUHAHTY ypaBHeHusi. CBeaeHve npobnemMbl NpBELEHUS YypaBHEHWS BTOPOrO Nopsiaka C ABYMSl HE3aBUCKMbIMU
NMepeMeHHbIMU K KAHOHWHYECKOMY BULY K PELIEHNIO KBA3WIMHEHOMO ypaBHEHUS nepBoro nopsinka. OnucaHne cnocobos
npuBeneHns runepbonmyecknx, Napabonmyecknx 1 3NAMNTUYECKMX YPaBHEHUI K KAHOHUYECKOMY BUOY NYTEM pelleHus!
COOTBETCTBYHOLLMX 0ObIKHOBEHHbIX AndochepeHLnanbHbIX ypaBHEHW . nepBoro nopsaka. ObocHosaHme
HEBbIPOXAEHHOCTU COOTBETCTBYIOLLMX NPeobpa3oBaHnii NEPEMEHHBIX.

Tema 3. BbiBOA OCHOBHbIX YpaBHeHUA MaTeMaTU4eCcKon (hu3mnku: ypaBHeHne KonebaHui CTpyHbl, ypaBHeHUe
kone6aHuin MembpaHbl, ypaBHeHue KonebaHuim CTepXHs, ypaBHeHUe TennonpoBOAHOCTY B TBEpPAOM Tene,
ypaBHEeHMWe TennonpoBO4HOCTU CTEPXHS, MPUMMepbl CTaLMOHaPHbIX YpaBHEHUNA.

OcHoBbI BbIBOAA YpaBHEHWI MateMaTnyeckomn omaunkn. MnoTtesbl, (ormanydeckme 3aKoHbl, 3aKOHbI COXpaHeHus. Bbisog
ypaBHeHWsi konebaHuii CTpyHbl, CTepXXHeil, ypaBHeHne konebaHuii MeMbpaHbl. HauyanbHo-kpaeBsble 3anaqv ans
ypaBHeHwin konebaHuii. BbiBoL ypaBHEHUS TENNONPOBOAHOCTM B TBEPAOM TeNe, ypaBHEeHUS TeNNoNpPoBOLHOCTY B
CTepxHe. HayanbHo-kpaeBble 3a4a4n 4N ypaBHEeHUs TennonpoBoLHOCTY. MpuMepbl CTalMoHapHbIX KpaeBbix 3aaady
MaTeMaTn4yecKol PUanKu.
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Mporpamma ancumnnuHbl "YpaeHeHns matematmyeckoin comamku”; 01.03.02 "MprknagHas matematuka n nHopmartmka'.

Tema 4. dopmyna Oanambepa peweHus 3apgaum Kowm gnsa ypaBHeHusi Kone6aHun ctpyHbl. KonebaHus
nonyorpaHu4eHHOW CTPYHbI.

MocTtaHoBka 3apaqm Koww ons 04HOMepPHOro ypaBHeHust konebaHuii. MocTpoeHmne oblero peweHnsi 04HOMEPHOIO
ypaBHeHusi BoiBog coopmynbl Janambepa peweHuns 3apaqmn Kown ans ypasHeHus konebaHuin cTpyHbl. MNoctaHoska
HayanbHO-KPaBEBOW 3a8a4n 0 konebaHusX NoNyorpaHNYEHHOW CTPYHbI MPY PasnuyHbIX crocobax 3akpenneHus.
CsepneHve 3aa4m o konebaHusix nonyorpaHMYeHHol cTpyHbl K 3anade Kown. duanyeckas nHTepnpetaumns peweHmni
3amay o konebaHnsix HEOr PaHNYEHHON 1 NMONYorpPaHNYeHHON CTPyHbl. BonHoBbIE NpoLecchl.

Tema 5. PewueHune OOHOPOAHOro ypaBHeHus Kone6aHumn CTPYHblI METOOOM pa3penieHns nepeMeHHbIX. AHanus
pewieHnsa 3agayim o cB060aHbIX KOoNneb6aHUsAX CTPYHBbI.

3apaum B orpaHuYeHHbIX 06nacTsx, OLHOMEPHBIV cnyyaii. PeleHne 04HOPOAHOrO ypaBHEHNS konebaHmii CTPyHb
METOLOM pasfeneHusi nepeMeHHbix. 3aaava Wtypma-Tinyeunns. MNMocTpoeHve peweHns 3aaayu B Bue psaa no
cobcTBEHHbIM GoyHKUMsIM 3agaqn LWTypma - Jiuyeunns. MHTepnpeTtaums nony4yeHHoro pewexusi. CTosyme BoMHbl.
AMNAnTYOa, Y4acToTa, gpasa cTosueli BoNHbl. 3aBUCMMOCTb NapaMeTPOoB OT UCXOLHbIX AaHHbIX. AHanua konebaHuii
CTPYHbI B 32BUCKMOCTU OT €€ (PN3NYECKUX CBOMCTB.

Tema 6. O60cHOBaHMe MeTona Dypbe peLueHUs NepBol KpaeBow 3afaquu ons 0OGHOPOLHOro ypaBHEeHUs
Kone6aHun CTpyHbI.

O6ocHoBbIBaeTcs MeToa Pypbe pelweHns NepBol Kpaesoi 3aaayn 4ns 04HOPOAHOro ypaBHeHUs KonebaHuin CTPYHbI.
Wccnenyetcs noBeneHue koadpgpuumneHToB dypbe Npy BO3pacTaHni X Homepa npv pasnnyHblx TpeboBaHUsx Ha
MCxopHble AaHHble 3a8aqn. PopMynnpyeTcs 1 LoKa3blBaeTCsl TeOpeMa O LOCTATOYHbIX YCNOBUSX CyWECTBOBAHNS
KNacCcn4eckoro pelleHuns 3agaqv Ans oqHOMEpPHOro BOMHOBOIO ypaBHeHus. ViccnenyeTcs acuMnToTrKa pewweHns npu
BO3pacTaHuu BPEMEHM.

Tema 7. MeToq pa3geneHusi nepeMeHHbIX pelleHUsl 3a4auu O BblHYXOEeHHbIX Konlie6aHusX CTPYHbI. SiBneHue
pe3oHaHca. MeTopn, pasneneHns nepeMeHHbIX pelleHust 3aaa4n o cBo60,aHbIX KoNlebaHNAX NPSIMOYroNbHOMN
MeMOpaHbl.

OnvcaHue obwmx cnocoboB peLeHnst 0GHOMEPHOr0 HEOAHOPOLHOIO YpaBHeHWs konebaHuii CTPyHbl ¢ HEOLHOPOAHbIMM
rpaHVyYHbIMK yCnoBusMK PelueHne HeOgHOPOAHOrO ypaBHEHNS KonebaHuii CTPyHbl C OAHOPOLHBIMUA FrPaHUYHBIMM
YCNOBVSIM/ METOLOM PasfeneHunsi NepeMeHHbIX. OTOT METOA NPUMEHSIETCS LS YACTHOMO Clyyasi, Koraa npaeasi 4acTb
npencTaBneHa B BUOE Pa3noXeHus No cOOCTBEHHbIM (oyHKUMsIM 3a8ayn LUtypma - Nlnysunns. SBneHns pesoHaHca,
aHanM3 NpUYMH ero NosIBNEHNS, MEXaHNYeCKas UHTepnpeTaums.

Tewma 8. Teopema €AUHCTBeHHOCTU peLueHNs1 OCHOBHbIX rPaHN4YHbIX 3aaay ang BOJIHOBOro ypaBHeHuUs .

CDopMynvlpyeTcsl Teopema 0 eAUMHCTBEHHOCTW peLleHns CMellaHHom FpaHI/I‘-IHOIz 3agadn gnga MHOromMepHoro
r|/|r|ep6or|v|qe0|<oro YpaBHEHNA OMBEPreHTHOro snaa. PaCCManI/IBaeTCﬂ LI.II/IpOKI/II7I Knacc rpaHunYHbIX YCHOBMIZ, B
4aCTHOCTH, rpaHN4Hble YCNOoBUA ,D,Mplene. JlokazaTenbcTBo TeopeMbl OCHOBAHO HA MeTO4e SHepreTn4ecknx
HEepaBeHCTB. BeoaunTtcsa NnoHATNE NOTEHUWANBHON, KWHETUYECKOW N NOTHON Heprun Tena. YKa3abiBaeTcs Ha TO, 4YTO
OCHOBHOE 3HepreTnyeckoe ToXxXanecTteo, Nony4eHHOE B X04e N0Ka3aTe/ibCTB TEOPEMbI, ABNAETCA OTPaXeHNEM 3aKOoHa
COXpaHeHu4 NOJSIHOM QHEepPrmm CUCTembl B OTCYTCTBUN BHELHWX CUJ.

Tema 9. Teopema eAUHCTBEHHOCTU peLleHUs 3anaum Kowum onsa BONTHOBOro ypaBHEeHUs.

PaccmatpuBaetcs 3anada Kowu nns TpeXMepHOro BOMHOBOMO ypaBHEHNS. DOpMynvpyeTcs TeopemMa e4UHCTBEHHOCTb
peweHns 3anayn Koww ons TpexXMepHOro BONHOBOIO ypaBHeHMs. [lokasatenbCTBO TEOPEMbl OCHOBAHO Ha MOHSATUAM
XapakTePUCTUYECKOrO KOHYCa M SHEPreTUYeCKrX ToXAecTBax. B xone nokasarensctea TeopemMbl POPMMPYETCS NMOHATUE
06nacTu 3aBNCUMOCTY PELWEHNS OT HA4YabHbIX AaHHbIX. Y CTAHABNMBAETCH KOHEYHOCTb CKOPOCTU PacnpOCTPaHEHNS
BO3MYLLEHWIA, ONUCHIBAEMbIX BO/THOBbLIM YPaBHEHNEM.

Tema 10. dopmyna Kupxrocpa pewieHus 3agaum Kowwm ons TpexMepHoOro BOJIHOBOIO ypPaBHEHMUS.

PewaeTtcs 3apaya Kowwn ansi TpexMepHOro BOSHOBOro ypaBHeHUs. CTpoaTcs MHTerpasbHble NpeacTaBneHns YacTHbIX
peLeHnin BONHOBOTO ypaBHEHUS!, Ha OCHOBE KOTOpbIX BblBoauTcst dpopmyna Knpxrodpa (MyaccoHa) pelweHns 3agadu
Koww nns TpexmepHoro oAHOPOAHOrO BOTHOBOIO YPaBHEHUS MPY NPOM3BO/IbHbIX HaYabHbIX yenoBusix. JokasbiBaeTcs
KOHEYHOCTb CKOPOCTU PacnpoCTpaHeHns BO3MYLEHUIA, ONMCHIBAEMbIX PELUeHNSIMU OOHOPOAHOr0 BOJIHOBOIO YpaBHEHMSI.
dopMynmpyeTcsl NOHATUS NepefHero 1 3aaHero opoHTa 3ByKOBOM BOJHbI.

Tema 11. ®opmyna lNyaccoHa pelueHns 3apgauv Koy ansa AByMepHOro BOJIHOBOro ypaBHeHUS (MeToA, crycKa)

CDOpMyﬂI/IpyeTCH 3apada Kowun ons OBYMEPHOro BOJIHOBOIo ypaBHEHUA. CDopMyna rlyaCCOHa peweHns 3anayqn Kowwn gns
OBYMEPHOro BOJIHOBOIo ypaBHEHUA NonydaeTCcsa METOL0M NOHMXKEHNA Pa3MEepPHOCTU 3a0adn (MeTO,EI,OM CI'IyCKa), T.e.
nyTeMm 10X O0EeCTBEHHbIX npeoépaaoBaHmm peweHns 3anayqn Kowwn gns TPEeXMepHOro BO/IHOBOIo ypaBHEHUA.
JlokaabiBaetcs, 4To peweHne 3anadqin Kowwn ons OBYMEPHOro BOTHOBOIo ypaBHEHUA TaKXe onmncbiBaeTt
pacnpocTpaHeHne BO3MyU.|.eHI/II7I C KOHEeYHoi CKOPOCTbHO, obnapaet nepenHnM OPOHTOM, HO HE MMeeT 3a0Hero PpoHTa
BOJTHbI.
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Tema 12. Teopema O e4AUHCTBEHHOCTU peLueHns1 OCHOBHbIX KpaeBbiX 3agay ans ypasHeHUs TenionpoBogHOCTMH.

[aetca noctaHOBKa CMELAaHHON rpaHnYyHON 3a8a4n 41 HeCTaLMOHAPHOMO YPaBHEHNS TEMIONPOBOAHOCTY C
nepeMeHHbIMU KosdbdpuLeHTaMn. MeToIoM SHepreTU4ecknx HepaBeHCTB MCCNeayeTCs e AUHCTBEHHOCTb pelleHus
OCHOBHbIX KpaeBbiX 3a4a4 [n5 ypaBHeHusl TennonpoBoaHocTU. MNpu nccnenoBaHnm paccMaTpuBaeTcs CMellaHHas
KpaeBas 3adaya ¢ ydacTkamu rpaHuLbl ¢ ycnosusmmu Odupuxne, HeiiMaHa 1 TpeTbUMM FPaHUYHBIMU YCOBUSIMM.
DopMynmpyeTcs 1 [1oKa3bliBaeTCs TeopeMa 0 eANHCTBEHHOCTU PelleHns s MPOM3BONIbHOrO COYEeTaHUs rpaHNYHbIX
YCNOBUIA.

Tema 13. MeTon pa3aeneHusi nepeMeHHbIX pelleHUsi NepBoi KpaeBoy 3aaaum AN ypaBHEeHUs
TennonpoBOAHOCTU CTEPXKHS.

LaeTcs noctaHoBKa NepPBOM rpaHNYHON 3a4a4n AN 0AHOMEPHOro NapabonMyecKoro ypaBHeHUs ¢ MOCTOSIHHBIMK
KoadpdouLmMeHTamm (3a4a4um 06 OCTbiIBaHUM OOHOPOAHOrO CTePXHS, BoKOBast MOBEPXHOCTb KOTOPOro
TennovsonuposaHa). PelueHne 04HOPOAOHOIO YPaBHEHUS TENNOMNPOBOAHOCTM CTEPXHS CTPOUTCA METOAOM pasaeneHus
nepemeHHbIx. [laeTcs gonsnyeckas MHTepnpeTaumns nony4eHHoro peleHns. Beogutcs v aHanuanpyeTcs NoHsATHe
KBa3MCTaLUNOHAPHOIO PEeXMMa OCTbIBAHNS CTEPXHS.

Tema 14. O60ocHOBaHMe MeTopa Dypbe AN ypaBHEHUS TENIONPOBOAHOCTU CTEPXHS. AHanU3 NoNy4YeHHOro
peweHus. KBaaucTauMoHapHbIf PeXUM OCTbIBaHUSA CTEPXKHS.

O6ocHoBbIBaeTCS popManbHOe pelleHre, NonyYeHHoe MeTofoM dDypbe, NepBoii KpaeBol 3a4aqv Ans OOHOPOAHOM0
ypaBHeHWsl TeNNONPOBOLHOCTY C MOCTOSIHHBIMI KoadddouumeHTamu. ViccnenyeTcs noBeaeHne KoagoopmuneHTo dypbe
npu pasnnyHbix TpeboBaHWsIX HA MCXOAHbIE AaHHble 3a8ayn. PopMynnpyeTcs 1 AoKasbiBaeTCs Teopema o
CYLLECTBOBAHUS KNACCUYECKOro peLeHns 3aaaqy 4Jisi 0LHOMEPHOro ypaBHEeHUs TENONPOBOLHOCTY.

Tema 15. anIHLIMI'I MakCuMyma onsi ypaBHeHUs Ten1onpoBOAHOCTU. EnVHCTBEHHOCTb pewieHnsa 3apgadun Kowmn
Ans ypaBHeHUs TensionpoBogHOCTM.

CDopMynvlpyeTc;l 1 0oKa3blBaeTC4 yTBepXaoeHme, Ha3biBaemMoe npuHUMnoM MakCcnmMyma ong ypaBHeHus
TennonpoBoaoHOCTW. O6CY)K,D,8.€TC$I (pl/lSI/I‘-IGCKI/IVI CMbICN NpuvHUMNa MakCuMyma n ero BapuaHThl. rlpI/IHLI,I/II'I MakCnmyma
MNCcnonb3yeTcs Angd nokasartenbCcrtBa eaMHCTBEHHOCTU peleHnd 3anadn Kowwn gns OOHOMEpPHOro ypaBHeHus
TEennonpoBOAHOCTN C NOCTOAHHLIMU KO3P(PULIMEHTAMM B KNlacce orpaHn4yeHHbIX (pyHKLI,I/IVI.

Tema 16. PewieHune 3apaum Kowuv onga ypaBHeHUs TeM1OMNpPOBOAHOCTU METOAO0M UHTerpana dypbe.

CTpouTcst MHTErpanbHoe NpeacTaBneHvne peweHns 3aaaqun Kowy ons 0oLHOMEPHOro ypaBHEHUS TEMNONPOBOAHOCTM C
MOCTOSHHBIMU Ko3godpmumeHTamu. icnonb3yeTcs MEeTonOM pa3feneHnsi NepeMeHHbIX, KOTOPbI MPUBOAUT K METOLY
uHTerpana dypbe BBULY HENPEPLIBHOCTY CNEKTPA NPOCTPAHCTBEHHOrO onepartopa. [yTem ucnonb3oBaHue
hopManbHbIx NpeobpasoBaHWii, CBS3aHHbIX CUHYC- M KOCUHYC-UHTerpanamm dypbe nonyyaetcs NnpeacTaBieHve
pelweHns B BUIe MHTerpana ¢ aapom MyaccoHa. YkasbiBaeTcs Ha CBS3b C HOPManbHbBIM pacrnpeneneHvem Faycca B
TEopun BEPOATHOCTb. JlaeTcs cpmanyeckas UHTepnpeTaums BO3HMKAIOWEN aHanorum

Tema 17. O6ocHoBaHue doopmynbi MyaccoHa pelueHus 3apgaun Kowm onsi ypaBHeHUs! TeMIONPOBOAHOCTH.

MpoBoautcsa obocHoBaHne goopMynbl MNMyaccoHa pelweHunst 3aaayn Koww ons 04HOMEPHOro 0JHOPOOHOMO ypaBHeHNs
TENnonpoBOAHOCTY C NOCTOSIHHLIMU KoadpdpmumeHTamn. MeTon OCHOBaH Ha UCCneaoBaHNe CXOANUMOCTU HECODCTBEHHbIX
WHTErpanos, 3aBUCSLLMX OT ABYX NapamMeTpoB (MPOCTPaHCTBEHHOM 1 BPEeMEHHO nepeMeHoi). YkasbiBaeTcs Ha Hanmymm
(pakTa 0 6eCKOHEYHON CKOPOCTM pacnpocTpaHeHus Tenna B gaHHon mogenu. OTmedaeTcst addpekT 6ECKOHEYHOro
CrnaxuBaHus Ha4YanbHbIX OaHHbIX 3aaa4v Koww.

Tema 18. OCHOBHbIe rpaHn4yHbIe 3aga4yuv ong I/NIMNTUN4YeCKoro ypaBHeHus. UccnepnoBaHue eAMHCTBEHHOCTHU
peweHnss OCHOBHbIX rPAHNYHbIX. Meton pasneneHusi nepeMeHHbIX peLleHUs NepBon KpaeBon 3aaauv ong
YpaBHeHUs TenionpoBOAHOCTU CTePXHS.

JaeTcs noctaHoBKa CMELAHHOM Ha4yanbHO-KPaeBo 3aaa4mn Ans ypaBHeHWs TennonposogHocT. Metonom
9HEpPreTMYeCKUX HEPaABEHCTB NCCNENYETCS €ANHCTBEHHOCTb PELIEHNSI OCHOBHbIX KPAEBbIX 3aAay ANns ypaBHEHNS
SNNMMNTUYECKOro TUMNA AMBEPreHTHOro Buaa. Mpu uccnenoBaHnm paccMaTpuBaeTcs CMELWaHHas KpaeBas 3aaada ¢
yyacTkamu rpaHuupl ¢ yenosmsimm Oupuxne, HelimaHa v TpeTbuUMK rpaHnyHbIMK yenosusMy. PopMynmnpyetcs u
LOKa3bIBAETCS TEOPEMA O EANHCTBEHHOCTU PELIEHUS.

Tema 19. MFapMmoHunyeckue cpyHkuumn. Popmynbl NpuHa. OCHOBHbIE cBOMCTBaA. TeopeMbl O CpeaHeM Ans
rapMoHn4Yeckomn oyHKL M.
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MeTonom dHepreTn4eckmnx HepaBeHCTB UccnenyeTcsd egMHCTBEHHOCTb peleHnsa OCHOBHbIX KpaeBblX 3anad ans
MHOIrOMEpPHOro ypaBHeHNA aninnnTtn4eckoro tuna oneBepreHTHoro snaa. I'Ipm nccnenosaHMmM paccMartpmeaeTcs
CcMellaHHasa Kpaesasd 3agada C yHaCcTtkaMu rpaHuubl C yCnoBUsMn ,D,Mplene, HenmaHa n TPETbUMIN TPaAHNYHbIMA
ycnosusamMn. CDOpMyJ'II/IpyeTCﬂ M 0OKa3blBAETCA TeopemMa 0 eANHCTBEHHOCTU KJTaCCNYECKOro pelweHnsd npm npomn3so/ibHOM
CoYeTaHUM rpaHNYHbIX YCJ'IOBI/IVI.

Tema 20. MpuHUKMN MaKCMMYMa ONsA rapMoHUYeckKon chyHKumn. dyHpameHTanbHOe peLleHue ypaBHeHUs!
Nannaca. UHTerpanbHoe npencraBneHne rapMOHUYECKOn (pyHKLMN.

BBOAWTCS MOHSITVE rAPMOHNYECKON (DYHKLIMN B OrpaHNUYEHHOM TpexMepHoi obnactu, a Takxe B 06nactv , SBnsiolencs
LOMOJIHEHVEM OrpaHMYeHHON obnacTu 4o Bcero npoctpaHcTea. CTposaTes 1 fokasbiBaloTcst popMynbl IpuHa.
DopMyNMpPYIOTCS OCHOBHbBIE CBOMCTBA rapMOHNYECKUX CPYHKLIUIA, CPean KOTOPbIX BblAENSIOTCS TEOPEMbl O CPELHEM.
MpoBoAUTCS [OKA3aTENbCTBO 9TUX TEOPEM. AHANN3MPYETCS PU3NYECKINA CMBICT TEOPEM O CPELHEM.

Tema 21. BHyTpeHHSS n BHeLLHAA 3apaun Ovpuxne onsa ypasHeHus Jlannaca. UccneposaHve eQUHCTBEHHOCTU
peLueHuns.

DdopmynmpyeTcst U [OKa3bIBAETCS MPUHLMMN MakCUMyMa 4J1s rapMOHUYECKON (YHKLMU B MPOV3BONbHOMN 1 OrPaHn4eHHoiA
obnactu. Obcyxnaercs PU3NHECKUiA CMbICT MPYHLMNA MakCUMyMa s rapMOHMYECKO coyHKUMW. BBoguTtcs noHstue
(PyHOaMEHTaNbHOrO peleHns ypasHeHus Jlannaca. MonyyatoTcs popMynbl Anst BbIMMCIEHUS (DYHOAMEHTANIbHOTO
peweHns ypaBHeHus Jlannaca B AByMEPHOM Y MHOTOMEPHOM crydasx. PopMynupyeTcs 1 nokasbiBaetcs hopmyna,
Ha3blBaeMasi MHTErpabHbIM NPEACTaBNEHNEM FAPMOHNYECKON B OFPaHNYEHHON TPEXMEPHOI 0bnacTn Yepes
(hyHOaMeHTanbHOE pelleHne ypasHeHus Jlannaca.

Tema 22. Metopn, coyHkuuu NpuHa pelwleHuns 3apaum Oupuxne ansa ypaBHeHus Jlannaca: onpepneneHve ¢oyHKUMN
pvHa n ee OCHOBHbIE CBOMCTBA.

OnpepneneHve goyHkumn MprHa onst 3apaqun dupvixne ons ypaeHeHus Jlannaca B orpaHWYeHHON TpexMepHol obnacTu.
OcHoBHble CBOWCTBA cpyHKLMM ['pUHA: HeoTpuUaTenbHOCTb doyHKLMM puHa, oueHKa cBepxy doyHKUuMW IpuHa yepes
pyHOamMeHTanbHoe pelleHve ypaeHeHus Jlannaca. Obwee onucaHve metoa oyHKUMM [prHa peweHns 3anadv
LOunpvixne ons ypaBHeHus Jlannaca B orpaHU4YeHHON TpexmepHoi obnactu.

Tema 23. PewieHne BHYTpeHHEN U BHeLUHen 3aaauu Jupuxne ong wapa MetoaoM coyHkuum MpuHa (chopmyna
MyaccoHa).

MocTpoeHne byHkumn MpuHa ansa wapa MeToaoM oTpaxeHus (MHeepcum). BeluncneHne HopmanbHOM NPON3BOOHON Ha
cthepe. MMocTpoeHne peleHns pelleHne BHYTPEHHEN U BHeWwHel 3aaad dupvxne ong wapa metoaom oyHkumm IMpuHa
(coopmynbl MNMyaccoHa). [lokasatenbCTBO CyWEeCTBOBAHNS PEWEHNIA BHYTPEHHER 1 BHEWHEeR 3agay dupuxne ong
ypasHeHus Jlannaca npv NPov3BOSIbHON HEMPEPbIBHOM rPaHNYHON OyHKLMN HA OcHOBe cpopmynbl [MyaccoHa.

Tema 24. NMoBepeHne rapMoHUYeckon chyHKLUU U ee NPOM3BOAHbIX Ha 6eckoHeuyHocTU. UccnepoBaHue
€0UHCTBEHHOCTU peLleHUsi BHYTpeHHen U BHellHen 3apay HenmaHa onsa ypaBHeHus Jlannaca.

BeckoHevHas andbdpepeHUnpyeMocTb rapMoOHMYecKomn doyHKUMK B IloBOo Touke, He nexallei Ha rpaHvue obnactu
rapMoHn4Hoctu. OueHKa ckopocTy yObIBaHMS TAPMOHNYECKOW COYHKLMM 1 ee NPOn3BOAHbLIX HA 6ECKOHEYHOCTU Ha
ocHoBe dhopmynbl [lyaccoHa. NocTaHoBKa BHyTPEHHEW 1 BHewWwHen 3aaay Oupuxne n HeilmaHa ons ypasHeHus Jlannaca.
VccnenoBaHme eANHCTBEHHOCTU PELLEHUS BHYTPEHHEN 1 BHEWHe 3anad Juprxne Ha OCHOBE NpUHLMNA MakCuMmyma.
VccnenoBaHme eaNHCTBEHHOCTM peELLEHUS BHYTPEHHEN 3anayn HelmaHa Ha ocHose chopmyn IMpuHa UccnenosaHne
€0VHCTBEHHOCTM peWeHns BHeWHe 3aaa4vm HenmaHa Ha ocHoBe doopmyibl [T puHa.

Tema 25. MeTon pa3aeneHus nepeMeHHbIX pelueHus 3apgaumn Oupuxne onsa ypaBHeHus lNMyaccoHa B
npsimoyronbHou o6nacTu.

MeTon pasneneHns NepemMeHHbIX pelleHnst BHYTpeHHe 3agaqn Oupuxne onsa ypaeHeHus Jlannaca B NpsiMoyronbHON
obnactu. Moandprkauus rpaHuyHoOM doyHKUmMK. PasbreHne 3aaaym Ha YeTbipe rpaHnyHbIX 3a4a4u B NPsSIMOYTronbHO
obnactu ¢ oAHopoaHbIMK ycnoBuaMy Oupuxne Ha Tpex cTopoHax. PasneneHve nepeMeHHbIx. [peacraeneHve pelweHus
B BUJE CyMMbl 6ECKOHEYHBIX PSA0B MO COOCTBEHHbBIM (OYHKUMSIM cTaHhapTHol 3anaqm Wrypwm - NlnyBunns.

Tema 26. MeTopn, pa3neneHUs nepeMeHHbIX pelleHusi BHYTpeHHen 1 BHeluHenr 3apaJy dupuxne ans Kpyra
MeToO0M pa3aeneHus nepeMeHHbix. dopmyna MyaccoHa.
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MpencTaeneHve onepatopa Jlannaca B nonsipHbix koopanHatax. MeTon pasaeneHns nepemMeHHbIX Anst ypaBHeHus
Nannaca B nonsipHbIx koopauHaTax. MocTpoeHre cHepnbIBAKWEro MHOXECTBA YaCTHbIX peleHnii. AHanna
PErynsipHOCTU YacTHbIX pelleHuii. NocTpoeHre peleHnii BHyTPEHHEN 1 BHelWHel 3aaay Oupuxne onsa kpyra B Buae
PSOOB U3 YaCTHbIX pelweHuii. CyMMMpoBaHue psaaa, NPeacTaBnsiowero pelleHe BHyTpeHHeh 3anayn Qupuxne ons
kpyra. IHTerpanbHas goopmyna lNyaccoHa nnsti BHYTpEHHeh 1 BHelwHe 3anad Jupvixne ans kpyra.

Tema 27. NMoTeHuManbl NPOCTOro U ABOWHOrO CNOsA, rapMoHnyeckue cpyHkuun. FleomeTpnyeckme CBONCTBa
noBepxHocTu JisinyHoBa.

ToyeuHble noteHumansl HototoHa 1 Kynona. OnpegeneHune noteHLUManos NpocToro 1 ABOMHOrO Cnos U ux omamnyeckas
uHTepnpeTaums. TeopeMbl 0 audpepeHLnanbHbIx CBONCTBAX NOTEHLMAN0B BHyTpY obnacTu 1 BHe obnacTu. MoBeneHue
MOTEHLUMANOB NPOCTOro CNOS ¥ NoTeHUmana ABOMHOroO cnosi Ha 6eckoHeyHocTU. MoHsATHE 0 NoBepXHOCTU J1sinyHoBa.
Mpumepbl NoBEPXHOCTER YO0BNETBOPSAOLWMX YCnosmaM J1snyHosa. [prMepbl NOBEPXHOCTEN, HE YA0BNETBOPSIOLMX
ycnosuam J1anyHosa. JIeMMbl 0 reoMeTpnyeckx CBOMCTBax NOBEPXHOCTH JTsanyHoBaA.

Tema 28. MNMpsamoe 3HayeHUe NoTeHUMana aBonHoro cnosi. UHterpan Maycca.

MNMoHATMe 0 NPSMOM 3HaYeHUN NoTeHumana AsoviHoro cnos. CylwecTBoOBaHWE U HEMPEPbIBHOCTb NPSIMOro 3HA4YEeHNS
noTeHuuana ABONHOro Cnos B Cnyyae, Korga noteHunan 3afaetcs HenpepbiBHbIM pacnpeneneHnem gunonen no
nosepxHocTn JlanyHosa. YacTtHble cnyyam noteHumana nsonHoro cnos. Minterpan Maycca. ViHtepnpeTtauns noteHumnana
"aycca, Kak TenecHoro yrna, nof KOTopbiM U3 aHHOW TOYKM NPOCTPaHCTBA BUAHA 3aMKHYTas NOBEPXHOCTb.

Tema 29. MNMpepenbHble 3HaYeHUs NOTeHLUMana OBOMHOIO Cros.

BbiBoL chopMyn, CBS3bIBAIOWLMX NOTEHLMAN ABOMHOrO CNos ¢ uHTerpanom aycca. MNpepenbHble 3Ha4eHUs noTeHumana
LBOIHOrO CNOS MPW NMOAXO0LE TOYKN HAabNoaeHNs N3HYTPU 0BnacTu K rpaHuLE 1 U3BHe 0bnacTy K rpaHuLe.
Pa3pbiBHOCTb NoTEHUMana ABOMHOMO CNOs NPW NEPEXoe Yepes rpaHuLy. BoisiBneHrne ckaykoB NpeaenbHbIX 3HAYEHWA
noTeHUmana ABONHOro CNos NPV NEPEXOLE Yepes rpaHuLy. TOUYKM HENPEPLIBHOCTM NOTEHLMANA ABONHOIO CNos npu
nepexone Yepes rpaHuLly.

Tema 30. NMpepenbHble 3HaYeHUS NpaBUIIbHON HOpMaNbHON NPOU3BOAHONW NOTEeHUMana NPoCcToro CNos.

HenpepbIBHOCTb NOTEHUMana npocToro cnos. MNoHsaT1e NnpaBuibHOK HOPMasbHOM NPOM3BOLHON NOTEHLMaNa Npu
noaxoae To4ky HabnoaeHns K rpaHue. MpsMoe 3Ha4YeHne NpaBMbHON HOPManbHOW Npon3BoaHoi. CBS3b
npenenbHbIX 3HaYeHNn NoTeHUmana ABOMHOro Cnos ¢ npeaenbHbiM 3HaYeHNEM NpasuibHON HOPMabHOW NPOVU3BOLHOWN
noTeHumana npocToro cnos. NpenenbHble 3HAYEHNS NPaBUIbHON HOPManbHOM NPOM3BOAHONM NOTEHUMana NPocToro
cnos.

Tema 31. UHTerpanbHble ypaBHEHUs1 TeOpUM NoTeHunana.

CBegneHve BHyTpeHHeN 1 BHewHe 3agay Oupuxne n HelimaHa K nHTerpanbHbiM ypaBHeHuam dpegronbma 2-ro poga
OTHOCUTESNIbHO MAOTHOCTU NOTEHUMana, COOTBETCTBEHHO, ABONHOIO NN NPOCTOrO CMOS HA OCHOBE TEOPEM O
npefenbHbIX 3Ha4YeHNAX NoTeHumana ABOVHOro CNos 1 NpaBnabHOM HOPManbHOM NPON3BOAHON NOTEHLMana npocToro
cnog. [lokasaTenbCTBO (hpPearofibMOBOCTM UHTErPabHbIX YypaBHEHWIA TEOpUM NoTeHUmnana. Teopembl 0 paspeLnmocTm
BHYTPEHHEl 1 BHewHel 3agay Oupuxne n Helimana ons ypaesHeHus Jlannaca kak cnenctsms teopem dpearonbma o
paspewmnMoCcTy MHTEerpanbHbIX ypaBHEHWUIA BTOPOro poaa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota oby4arolLyxcs BbIMOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.
OpraHnsauus caMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0b6pasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeneHMNA"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

INokanbHble HopMaTMBHbIE akTbl KazaHckoro ([MprBonXcKoro) dpoegepanbHoro yHmeepcureTa
EcTecTtBeHHO-Hay4HbI nopTan - hitp://en.edu.ru/
[MopTan MaTeMaTnYeCKnx NMHTEPHET-PecypcoB - hitp://www.exponenta.ru

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OUeHOYHBIX CPEACTB COAEPXUTCS creayiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo JMcUMnavHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMblie K 0ecTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oncumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MoLynsl) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOM nuTepaTypbl.
NutepaTypa MOXeT bbiTb LOCTYMHA 0ByYaloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowwmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3naHWn BUHNNOTEUHbIN
ooHA AomxeH 6bITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOM nuTepatypbl 1 He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

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

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOM ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOAYIIS)

EcTecTBeHHO-Hay4HbI nopTan - http://en.edu.ru/

[MopTan MaTematnyeckmx UHTEpPHET-pecypcos - hitp://www.math.ru/
MNMopTtan matemaTnyeckux MHTEpHeT-pecypcos - http://www.allmath.com/
[MopTan MaTemMaTn4eckmnx NMHTEpPHeT-pecypcos - hitp://www.exponenta.ru
Caiit ¢ y4ebHbIMM MaTepranamm no matematuke - http://mathelp.spb.ru

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumm Mpv NOAroToOBKE K coa4e ak3ameHa BeCb 06bEM paboTbl PEKOMEHOYETCS PACMPEENSTh PABHOMEPHO
Mo OHSAM, OTBELEHHBIM LS NMOArOTOBKM K 9K3aMeHa, KaXAbl JeHb KOHTPONMPOBATb BbIMONHEHNE
paboTbl. Jlyywe, ecnv MOXHO, NepeBbINONHUTL MNaH. Toraa Bceraa 6yneT pe3eps BPeMeHM, KOTOpPbIi
MoMe3Ho 1CNonb3oBaTb A1 MOBTOPEHUS MaTepuana.
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Bup pabot MeTtoaunyeckue pekomeHaauum

na6opaTopr|e O6y'4alou4mecg BbIMONMHAKOT 3a4aHNA, Tp66YIOLI.I,I/Ie C0340aHNSA YHUKaJTbHbIX 06bekToB Oﬂpe,ﬂ,eﬂéHHOFO

pa60Tb| Tvna. Tun 06'beKTa, ero Tpe6yeMble XapakTepucTtnkm n Metodbl ero co3naHmng onpenensroTca
ﬂOTpeﬁHOCTﬂMVI I'IpOd.)GCCI/IOHBJ'IbHOVI neAaATeNbHOCTU B COOTBeTCTBYIOU.leIZ cdpepe nmbo uensiMun
TPEHNPOBKN Oﬂpe,ﬂ,eﬂéHHbIX HaBbIKOB U yMeHVII7I. OueHnBatotcs KpeaTnBHOCTb, BnaneHmne
TeopeTn4eCknm Mmatepuanaom rno Teme, snaneHme npakTn4eCKMMm HaBblkaMun.

camocTtosi- | OCHOBHOW LieNbio CaMOCTOSATENbHBIX 3aHATUIA NO JaHHOMY KYpCY SIBNSIETCS pasBUTNE HABbIKOB
TenbHas MOCTPOEHNS MateMaTnyecknx Moaenen TUNMYHbIX PrUanyeckux NpoLLeccos, NCcnenoBaHne nx
pabota CBOWCTB, NMOCTPOEHNE N NCCNefoBaHNE aHaNUTUYECKNX pelleHnid. [pn NoAroToBke K KaXaoMy
3aHATUIO HE0BX0OUMO 0BPATUTBCS K KYpCY NEKLUIA MO LAHHOMY BOMPOCY 1 y4ebHbIM nocobusim,
4TOBbl YTOYHMTL ONPEAENeHUs, POPMYNMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHANOMM PEWaeMbiM
3a4adam U BbINONHAEMbIM ynpaxHeHusM. MNpu paboTe ¢ npumepamm HeOOX0AUMO CTPEMUTLCS He
TONBKO K y3HaBaHMIO cnocoba pelleHns Kax Lol KOHKPETHON 3a4a4m, HO U K MOHUMaHWIO LN ero
ynoTpebneHns B 4aHHOM KOHTEKCTe, PYHKLMOHANBbHOW Harpy3Ky, KOTOPO AaHHbIA NpuMep
obnapaer.
MN3yyeHune aaHHOro Kypca npefycMaTpuBaeT CUCTEMATUYECKYIO CaMOCTOATENbHYIO paboTy
CTYLEHTOB Hap NEKLUMOHHbIM MaTeEPUANoM, TEKCTaMn PEKOMEHAO0BAHHBIX YYEOHUKOB 1 y4eBOHbIX
nocobuit; pa3BuTUE HABLIKOB CAMOKOHTPONS, CMOCOBCTBYIOWMX MHTEHCUADMKALUK y4eBHOro
npouecca. N3ydyeHne neKLMoHHOro MaTepuana no KOHCNEKTY NekUunii AOMKHO CONPOBOXAATLCS
N3y4yeHneMm pekoMeHayeMomn nmTepartypbl, OCHOBHOM 1 AononHUTeNbHON. OCHOBHOW LieNbio
opraHm3auum camocTosTenbHOM paboThl CTYAEHTOB SBSETCA CMCTEMATM3ALUMS 1 akTUBU3aLNS
3HaHWIA, NOMYYEHHbIX UMN HA NEKLMSX U B NPOLIECCEe MOArOTOBKM K CAMOCTOATENbHBIM 3aHATUAM.
CryneHTaMm cnegyeT CTPEMUTLCS K aKTUBM3aLUMW 3HAHUIA HA 3aHATMSAX NO OPYrMM
€CTeCTBEeHHO-Hay4YHbIM OUCLMMNIMHAM, CBA3aHHbBIM C OAHHbIM KyPCOM.
CamocTosiTenbHas pabota no U3yyeHnto Kypca npenrnonaraeTt BHeayauTopHyto paboTy, kotopas
BK/OYaET BbINONIHeHNe 31 camocTosiTeNbHbIX paboT.
STanbl BbINOMHEHNS CAMOCTOSATENbHbIX PaboT:
1. [pocMOTp 3anucer NEKLUMOHHOr0 Kypca 1 peEKOMEHOYEMON NnnTepaTtypbl N0 TEME 3a4aHNS.
2. CocTaBneHune pesioMe NPoYMTaHHON rnasbl COOTBETCTBYIOWEro pa3aena peKoOMeHaoyeMoro
TEOPETUYECKOrO UCTOYHKKA UNK y4ebHuKa.
3. BbinonHeHue 3anaHnini No TeMe 1 NX KOMMEHTUPOBAHWE.
Mpw BbINOAHEHNM CaMOCTOATENBHBIX PaboT no pasgnenam 'Knaccugukaums ypaBHEHU B YACTHbIX
Npou3BoAHbIX BTOPOro nopsiaka' v 'TlpneeneHvne ypaBHEeHUN K KAHOHWYECKOMY BUIY' cnenyet
y4nTbIBaTb B3aIMOCBA3b 3TOr0 Marepuana ¢ COOTBETCTBYIOWMMY pasaenamm Kypcos
MaTemMaTn4yecKoro aHanmsa u anredpbl 1 reoMeTpun.
Pasgnenbl kypca, B KOTOPbIX yAENSeTCs BHYMaHWE BbiIBOOY OCHOBHbIX YPaBHEHMWI MaTeMaTn4eckom
PU3MKK, OPraHM30BaHbl Tak, YTO A8 MOHMMaHNUS MaTepuana TpebyeTcs nulb 3HAaHWE OCHOB
Pr3MKK B 06NaCTM AMHAMUKM TBEPAOrO TENa U OCHOB TEPMOLMHAMUKU. Mbl OCO3HAHHO HE BbIXOAUM
3a 3TV pamkun. 370 ynpowaeT NoOHNMMaHne NPUHLMMNOB BbiIBOAA YPaBHEHWA 1 NOCTAHOBKW ONS HUX
HayanbHO-KpaeBbIX 3a4ay.
Pasgnenbl kypca, cBsi3aHHbIe C peleHnemM MetofomM Pypbe Kpaesblx 3a4a4 AN15 ypaBHEHWUN
pasfinyHbIX TUMOB OCHOBLIBAKOTCA HA CBEAEHUW YPaBHEHWI B YACTHbIX NPOU3BOAHbIX K Lieroykam
3a4ay ans 06blKkHOBEHHbBIX OAUdIepeHLManbHbIX ypaBHeHWA. PelweHre aTrx 3aaay onvpaeTtcs Ha
3HaHVe METOLOB peleHNs 0ObIKHOBEHHbBIX ANdIpepeHLnanbHbiX ypaBHeEHNA. Takxe He0bxo oMbl
3HaHMA 13 Kypca MatemMaTm4eckoro aHanvsa v, B 4acTHOCTU, Teopun pagos Pypbe.
Mpwn peweHnn 3apay PEKOMEHL0BaHbI COOPHMKI, B KOTOPbIX KaXAblA pa3fen unm oTBeThl K pasaeny
npeLBapsTCs NoLpobHbIMU pelweHnsaMu. MNprcTynas K peleHmno 3a8ay, PEKOMEHOYeM
BHUMATENbHO N3Y4NTb METOLbI UX PELEHNS.

3a4ver rlpVI NnoAroToBkKe K 3a4eTy O6yLIaIOLIJ.eMyCﬂ PEKOMeHOYETCA COCTaBUTb NMNaH npouecca NoaroToBku,
BKJTHOHAIOLWen n3yvyeHune, NoBTopeHmne, cuctemMaTtn3aunto, Norm4eckyro 06pa60TKy martepuana, aHainm3
I'IOHy'-IBHHOVI I/IH(*)OpM&LI,I/IGVI C BbISIBIEHMEM BO3MOXHbIX CNEeACTBUIA N HESIBHbIX CBOWCTB 06'beKTOB,
CocCTaB/ieHneM Crnncka BO3MOXHbIX OOMONTHUATENIbHbIX BOMNPOCOB 1 3a0aHunn, noaroToBky K
BbIMONTHEHNIO NPAaKTU4YeCKMX 3anay no reMmam ancumnnmHbl.

aK3aMeH Mpv NoAroToBKE K coa4e ak3ameHa BeCb 06bEM paboTbl PEKOMEHOYETCS PACPEENSTh PABHOMEPHO
Mo OHSAM, OTBELEHHBIM LS MOAFOTOBKM K 9K3aMeHY, KaXAbll IeHb KOHTPONMPOBATb BbIMOMHEHWE
paboTbl. Jlyywe, ecnv MOXHO, NepPeBbINONHUTL MNnaH. Toraa Bceraa 6yneT pe3eps BPeMeHM, KOTOpPbIi
MoMe3Ho 1CNonb3oBaTb A1 MOBTOPEHUS MaTepuana.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
KomnbioTepHsbI knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 01.03.02
"MpuknagHasa matematuka n nHgopmatuka” u npocpuno NoarotoBkn "CMcTeMHOE NporpaMMupoBaHmne”.
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Mporpamma ancumnnuHbl "YpaeHeHns matematmyeckoin comamku”; 01.03.02 "MprknagHas matematuka n nHopmartmka'.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.14 YpasHeHns MateMatn4eckom ¢huanku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodounb noarotoskun: CMCTEMHOE NPOrpamMMnpoBaHme

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1. Kapuesckuit, M.M. Jlekuun no ypaBHeHNsIM MaTeMaTM4ecKomn onankm [OnekTpoHHbI pecypc] : y4ebHoe nocobue /
M.M. KapueBckuii. - OnekTpoH. oaH. - CaHkT-MNeTepbypr : NaHb, 2016. - 164 c. - Pexum poctyna:
https://e.lanbook.com/book/72982

2. Cobonesa, E.C. 3anaun n ynpaxHeHus No ypaBHEHNSM MaTEMaTUYECKON (OM3NKM [SNEKTPOHHbIA pecypc] : yuebHoe
nocobue / E.C. Cobonesa, .M. ®aTeeBa. - AnekTpoH. faH. - Mockea : dusmatnut, 2012. - 96 c. - Pexum goctyna:
https://e.lanbook.com/book/5295

3. inbuH, A.M. YpaBHeHns MateMatnyeckoin conaunkm [OnekTpoHHbIn pecypc] : yuebHoe nocobue / A.M. UnbuH. -
OneKkTpoH. aaH. - Mocksa : duamartnut, 2009. - 192 c. - Pexxum goctyna: https://e.lanbook.com/book/2181

JononHutenbHasa nuteparypa:
1.CabwuTos, K.Bb. YpaBHeH/s MateMaTuyeckon ousnkm [SnekTpoHHbI pecypc] : yuebHiuk / K.B. CabuTtoB. - OnekTpoH.
baH. - Mocksa : ®duamatnmt, 2013. - 352 c. - Pexxum poctyna: https://e.lanbook.com/book/59660
2. C60pHUK 3a4a4 Mo ypaBHEHNSIM MaTEMaTMYECKON don3nkn [DNeKTPOoHHbIN pecypc] : y4ebHoe nocobue / B.C.
Bnaoumupos [u ap.]. - OnekTpoH. faH. - Mockea : ®uamatnut, 2016. - 520 c. - Pexum goctyna:
https://e.lanbook.com/book/104995

3.Bnagumnpos, B.C. YpaBHeHNs MateMaTnyeckoin omankm [SnekTpoHHbI pecypc] : yuebHuk / B.C. Bnagnmmpos, B.B.
XapuHos. - 9nekTpoH. gaH. - Mocksa : ®uamatnut, 2000. - 400 c. - Pexxum goctyna: https://e.lanbook.com/book/2363
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Mporpamma ancumnnuHbl "YpaeHeHns matematmyeckoin comamku”; 01.03.02 "MprknagHas matematuka n nHopmartmka'.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.14 YpasHeHns MateMatn4eckom ¢huanku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noagrotosku: 01.03.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodounb noarotoskun: CMCTEMHOE NPOrpamMMnpoBaHme

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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