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MNOACHUTEJBHASA 3AIINCKA

IlepedyeHb HOPMATHBHBLIX JOKYMCHTOB:

Hacrosmas mnporpaMma 3J€KTHMBHOIO Kypca 1o Maremaruke and 11 kmacca  cpenHeit
00111€00pa30BaTEIbHOM MIKOJIBI COCTABICHA HA OCHOBE:

- nmporpammbl: Maremaruka. 10-11 xmaccel. yHKIIUHM MOMOTalOT ypaBHEHHUSM: 3JEKTUBHBIA Kypc /
aBT. coct. FO.B. Jlenexun. — Bonrorpan: Yuurens, 2011;

- OasucHoro yuebnoro mmana MBOY Kagerckas COLLI 2 um. M.C. bartpakoBa na 2022-2023
y4eOHBIN TO/I.

O6mee KOJIMYCCTBO 4YaCOB

Ha wn3yuenue anektuBHOro Kypca «@yHKLIHMM [OMOTaIOT ypaBHEHUsAM» B 11 kiacce yueOHBIM
mIaHoM cpennero obmiero odpazosanuss MbOY Kanerckas COIIl 2 um. M.C. barpakoa Ha 2020-2023
yueOHbIH ToJ] mperycMaTpuBaeTcs 35 yaca - U3 pacuera | yac B HEJIENIO.

B mocnenHue roabl B CBA3M C MOSBICHHMEM HOBBIX (POPM HTOTOBOM M TEKyllel aTTecTaluu
00yyaromuxcsi 0COOEHHO Ba)KHBIM CTAHOBUTCSI TBOPUECKOE M OCMBICIEHHOE OCBOEHHE ujaei (pyHKIMO-
HabHOU 3aBUcuMocTH. Ha EI'D mosBUINCH HOBBIC BHIIBI 3aJIaHUH, PEIICHHE KOTOPBIX HEBO3MOXHO 0€3
YCBOGHHUS CBOMCTB (DYHKIIHIA.

OnexTuBHbIN Kypc «DyHKUIUU MTOMOTAIOT YpPaBHEHUSIM) SIBJSIETCS MPEIMETHO-OPUEHTUPOBAHHBIM U
npeaHa3HaYeH JUlsl paCIIMPEeHUs] TEOPETUYECKUX U IPAKTHYECKUX 3HaHuH, ydamuxcs B 11 kiacce.

Heﬂb JAaHHOT'0 3JICKTHBHOI'O KypcCa - MPCACTABUTL CAWHBIM HECJIbBIM BCC BOIPOCHI, CBA3AHHBLIC C
NPUMEHEHHEM CBOMCTB MaTeMaTHYECKUX (DYHKIMI MPU PEIICHUH CaMbIX Pa3HOOOPa3HBIX MAaTEMAaTHYECKUX
3agad. Kypc umeer o6mieoOpa3oBaTenbHOE 3HaYEHUE, CIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOI'O MBIIIICHUS
ydanmxcsl.

[IporpaMmma JaHHOTO SJEKTHBHOTO Kypca OpPHUEHTHPOBaHA Ha NPUOOPETEHHE OIPENeICeHHOTO
OTIbITa PEIIEHUS 3a/1a4, CB3aHHBIX CO 3HAHMEM CBOWCTB (QyHKIMA. M3yueHue JaHHOTO Kypca TECHO CBS-
3aHO C TAaKUMU JUCIUIUIMHAMH, Kak anreOpa, aredpa 1 Hayasia aHajiu3a.

I[aHHBIfI KypC NpCACTABJIACTCA 0COOCHHO AKTYaJIbHBIM U COBPCMCHHBIM, TaK KaK paClIUpACT U
CUCTCMATU3UPYET 3HAHUA YUJAIUXCA, TOTOBUT UX K Ooiee OCMBICJICHHOMY MMNOHUMAHUIO TCOPCTUICCKUX
CBeI[eHI/Iﬁ U IPUMCHCHUIO UX HA IIPAKTUKE.

3amaun yueOHOro Kypca:

OBJIaJICHUE CUCTEMON 3HAHUM O CBOWCTBAX (PYHKIIMIA;

pacuIMpeHue U CUCTeMaTU3alus OOIUX CBEACHUHN O QYHKIUSAX;

MOTIOJIHEHHE KJlacca U3yyaeMbIX (QyHKIHMN;

WITIOCTpAIMsl IIUPOThl TNPUMEHEHUs (QYHKIUMHA [ ONUCAaHMS M U3YyYeHHMs] pealbHbIX
3aBUCHUMOCTCI;

dbopMHUpOBaHHE TOTUYECKOTO MBITIUICHHS YIaIIHXCS,

® BOOPYXKCHHEC YJalIUXCA CIHCOUAJIBHBIMHA YMCHUSAMM, I[MO3BOJIAIOINMMU HM CaMOCTOATCIBHO
N0OBIBaTh 3HAHUA MO JAHHOMY pa3feny.

DdopMbI opramsan yaeOHBIX 3aHITHH.

@opMbl TIPOBEACHMSI 3aHATUN BKIIOYAIOT B ceOsl IEKIMsl yduTens, Oecena, MPaKTHKYM,
KOHCYJIbTanus, pabota ¢ KoMnbioTepoM. OCHOBHOM THII 3aHSATUN HCCIEAOBATEIIBCKUNA WM YaCTUIHO —
nouckoBbii. Kaxnas Tema Kypca HauMHaeTCsli € IOCTAHOBKHM 3a1ayd. TeopeTuyeckuil martepuan
u3naraercss B ¢GopMe MHUHH JeKiud. llocie u3ydeHus: TEOPEeTHUYECKOTO MaTepualia BBITOJIHSIOTCS



NpakTUYECKHe 3aJaHus Il €ro 3aKpeIUICHUs. 3aHsATHS CTPOSTCS € YYETOM HMHIMBHIYaTbHBIX
O0COOCHHOCTEH 00YyJaromMxcsi, MX TEMIIAa BOCHPUATHS U YPOBHS YCBOCHHs MaTepuaina. KoHTpoibHBIE
3aMepbl o0ecrnieunBaroT 3PGEKTUBHYIO OOPAaTHYIO CBS3b, IMO3BOJIAIOIIYIO OOYYArOIIUM U OOYYarOIIMMCS
KOPPEKTHPOBATH CBOIO AEATEIbHOCTh. CHCTEMAaTHUECKOE MOBTOPEHUE CIIOCOOCTBYET OoJiee HEeTOCTHOMY
OCMBICJICHHIO M3yYCHHOTO MaTepHaia, MOCKOJIbKY IIeJICHANpaBlIeHHOE O0paleHne K U3yYCHHBIM paHee
TEMaM TO3BOJISIET YIAIIUMCsl BCTPAUBATh HOBBIC IMOHSTHS B CHCTEMY YK€ OCBOCHHBIX 3HAHHA.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

ﬂuwocmybzepe3yﬂbmambz.'
e TOTOBHOCTH H CIIOCOOHOCTH K O6p330BaHI/IIO n caMoo6pa30BaHmo Ha MPOTKCHUU BCeH KH3HH,

e CO3HATEIbHOE OTHOIICHHWE K HEMPEpPhIBHOMY OOpa30BaHHUIO KaK YCIOBHIO  YCIEUTHOU
npodeCCHOHAIBHON U 0OIIECTBEHHOM JEATEIHHOCTH,

e OCO3HAHHBIN BBIOOP Oymymieit mpodeccuu Ha OCHOBE TOHMMAHUS €€ IICHHOCTHOTO COJICPXKaHUS U
BO3MOXKHOCTEH peanu3aiuy COOCTBEHHBIX KU3HEHHBIX TUIaHOB.

Memanpeomemuvle pe3yibmamoi:

e BIAJCHUE HaBbIKAMU [I03HABATEIbHOM, yUeOHO-UCCIIE0BATEIBCKOM u IIPOEKTHOU
JeSITeIbHOCTH, HAaBBIKAMU pa3perieH st mpooiiem;

e CHOCOOHOCTP M TOTOBHOCTh K CAaMOCTOSITEJILHOMY IOMCKY METOJOB PEIICHUS MPAKTUYCCKUX
3a7a4, MPUMEHEHUIO pA3JIUMYHBIX METOJO0B TMO3HAHUSA JJISI HM3YYECHUS Pa3JIUYHBIX CTOPOH
OKpYKaroIleH 1eCTBUTEIILHOCTH;

* paClIMpPCHUC U CUCTCMATHU3AllUA 3HAHHUHI ydamuxcCs, KOTOPBIC IMO3BOJIAIOT OCMBICIICHHO ITIOHUMATh
TeopeTI/I‘leCKI/Iﬁ MaTcepuall, p€liaThb MPAKTUICCKUC 3aa4Y1 U3 PA3HBIX IIPCIAMCTHBIX obacTei.

IIpeomemnule pezyriomameoi:

e OBJIQJICHUE CHUCTEMOW 3HAHUW O CBOWMCTBaX (DYHKIIUI, TO3BOJISIONICH MPUMEHSATh UX B Pa3IIUYHBIX
MPEIMETHBIX 00JIACTSX;

e OBJIAaACHUC HCCTAHAAPTHBIMU crocodamMu PCUICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

e OBJAaJACHUC HABBIKAaMH OIMMCAHUS ITPOLUCCCOB C TOMOUIBIO MATCMATHYCCKUX MOI[CJICﬁ - ypaBHCHI/Iﬁ
HJIN HCPABCHCTB;,

DyHKIUH U TPaGuKU

ymemy:

— ONpelensTh 3HadeHuWe (YHKIUM [0 3HAUYEHMIO apryMeHTa IpH pa3iM4yHbIX crocofax
3aaHus (QyHKIUY;

— CTPOUTH IpahUKU U3YUEHHBIX (PYHKIIHIA;

— ONUCBHIBATh MO TrpaguKy W B MpocTeHimux ciay4yasx 1o ¢opMyie TIOBEJEHHE U CBOICTBa
GbyHKUIMH, HaXOAWUTH MO rpaduky GyHKIMM HauOOIBIINE U HAUMEHbBIIINE 3HAYCHUS;

— pemiath ypaBHEHMs, NPOCTEWIINE CUCTEMbl YPAaBHEHUH, HCIHOJNB3Ys CBOHCTBA (YHKIMH U HX
rpauKoB;

UCNONbL306aMb  NPUOOpEmennble 3HAHUSA U YMEHUs. 8 NPAKMU4ecKol OesamenbHOCmu U
NOBCEOHEBHOU HCUSHU.

— JJ  ONMCaHWsT C TOMOLIbI0 (DYHKIMHA  pa3iMyHbIX 3aBUCHMOCTEH, TpeACTaBleHHs HX
rpaduyecky, MHTEPHpPETAH rpa(uKoB.

Hauyana maTeMaTH4ecKkoro aHnajimnsa
ymemy:

— BBIYUCIIATH HPOHU3BOAHBIC H HepBOO6pa3HBIe SJICMCHTAPHBIX (i)YHKHHﬁ, HCIIOJIB3Yys CIIPAaBOYHBIC
MaTCpHualibl;



— WCCIeAOBaTh B IMPOCTEHIIMX cly4yasX (QYHKIUM Ha MOHOTOHHOCTh, HaXOJWUTh HaMOOJbIINE
M HAauMEHbIIME 3Ha4eHUs (QYHKUUH, CTPOUTHh TpapuKH MHOTOWIEHOB UM  MPOCTEHIINX
paloHaNbHbIX (DYHKIHUH C UCIOJB30BaHUEM allllapaTa MaTeMaTHYEeCKOro aHAIIN3a;

— BBIUUCJIATH B IPOCTEUINX CIy4asiX IUIOIIAIU C UCIOJIb30BaHUEM IIEPBOOOPA3HOI;

Uucnojlb306damntsb npu06pemeHHbze SHAHUA U YMEHUsd 6 npaKmuueCKoﬁ OesmenvHocmu U

NOBCEOHEBHOU IHCUSHU:

— JJIA PCIICHHA IIPUKIAJAHBIX 3aga4, B TOM YHUCJIE COLUAIbHO-DKOHOMHYECCKHUX H (bI/ISI/I‘IeCKI/IX, Ha
HanOOJIbIINE U HAUMEHBIIINE 3HAYCHUA, HA HAXOKACHHUEC CKOPOCTHU U YCKOPCHUA.

YpaBHeHm[ U HEPABCHCTBA

ymemy:
— pemaTth palMoHaIbHbIE, TOKa3aTeIbHbIE U JJOTapUPMHUYECKIE YPABHEHUS U HEPABEHCTBA,
IIPOCTENIINE UPPALMOHAIIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI,

— COCTaBJIATh YPABHEHUS U HEPABEHCTBA I10 YCIOBHIO 3aa4H;

— UCIIOJIb30BATh I PUOIMKEHHOTO PEILIEHUsS] YPABHEHUI U HEPABEHCTB rpapuuecKuil METos;

— W300pakaTb HAa KOOPIWHATHON IUIOCKOCTH MHOXXECTBA pEIIEHUH MPOCTEHIINX ypaBHEHHH W
HX CHCTEM;

UCNONbL306AMb  NPUOOPEmenHble  3HAHUA U YMEHUs. 6  NPAKMU4eckol  OesimeibHOCmu U
N06CEOHEBHOU IHCUSHUL.!

— I ITOCTPOCHUA U UCCIICIOBAHNA HpOCTGfII.HHX MAaTEMATHUYCCKHX MOI[GJ'ICﬁ.



COJEPXKXAHUE YYEBHOI'O KYPCA

Cnoco0bl 3ananus pyHkunu. O0JacTh ee onpeaeieHUs: M 00J1aCTh 3HaYeHUs] QYHKIIUU

Onpenenenne Qynkuuu, rtpaduka @yakoun. CrocoObl 3agaHus (QYHKIOHA: TpadUUeCcKHid,
AHAJTUTUYCCKUH, TaOIMYHBIN, MTapaMeTPUIECKUH, cioBecHbI. O0macTh onpenencHus Gynkiuu. O6macTh
3HaueHus GyHKuH. Mcropudeckas crpaBka.

OcHoBHbIe cBOMicTBa (PyHKIMI

HawnGonbmiee n Haumensinee 3HaueHue pyHkunu. YertHnsle n HeueTHble QyHKIMH. [lepmoamueckne
¢ynkunu. CBOWCTBO MOHOTOHHOCTH (DYHKITHIA.

Hcnonb3oBanue o00/1acTH omnpejesieHUs] W  MHOMKECTBA 3HAYEeHMH (YHKIMH ¢pH pelleHuH
YPaBHeHUil

Hcnonp3oBanue  obimacth  ompeneneHuss  QyHKOUE  NpH  pemieHHH  UPPalUOHAIBHBIX,
JorapupMUUECKUX, TPpOOHO pallMOHANBHBIX YpaBHEHUH. ['paduueckuii crocod penieHus ypaBHEHUMN.

Hcnonp30BaHne MHOKECTBA 3HAYCHUH (YHKUMH NPH pelieHHH ypaBHEHHH. «MeTox Ma)kKOpaHT»
(MeTon kpaiiHux). PaBHOCMIBHOCTH ypaBHeHUH. Perienue 3amad ¢ mapaMerpaMu ¢ ydyeToM 00JacTu
3HaYeHU! PYHKIUH.

IIpumMeHeHHne pa3IMYHbIX CBOMCTB QYHKIMHU K PELICHUI0 YPAaBHEHUH

MeTon oLeHOK MpH pernieHuH ypaBHeHuid. ['padumyeckuit meron. Merox KpalHUX 3HAYCHUN
[IpumeneHne cTaHaapTHBIX HEPABEHCTB NIPU PELICHUN YPABHEHUM.

IIpumeHeHne cBOCTB (PYHKIMH K PELICHUIO HEPABEHCTB

Hcnonb3oBanue  obnmacth  ompeneneHus  QyHKIUE  mpu  pelieHMH  UppaldOHAIbHBIX,
Jorapu(pMHUECKUX, APOOHO paAlMOHAIBHBIX HEPaBEHCTB. METOJ OLIEHKH NIpU PEIIEHUH HEPaBEHCTB.
HaxoskaeHne 1enoro Kojam4ecTBa pelieH!il HepaBEHCTBa.

HeCTaH]_IapTHLIe 3aJaHMuA 110 TEME «q)yHKIII/II/I MmOMOrarT ypaBHCHUSAM»

Pemenue ypaBuenuii u HepaBeHcTB yactu C, mpenaraembix Ha EI'D.



MMPUJIOKEHHUES.

TEMATHYECKHWMU IIVIAH
Howmep TeMbl u ee Ha3BaHue Bcero N3 Hux:
yacoB Ha | Teopetuueck | IIpaktuueck | Jlpyroe
TCMY HUE€ 3aHATUA HUe 3aHATUA

Tema 1. CriocoOsI 3amanust QyHKIHH 1 1 -
Tewma 2. OGnacTh onpeaeneHus u 2 1 1
MHOECTBO 3HAYCHHUN (DYHKIIUU
Tema 3. 3agaun Ha HaXOXKJICHHUE 3 1 1 1 (3auer)
o0JacTu onpeaesieHns U MHOXKECTBa
3HAYEHUI
Tema 4. HauOoupliiee 1 HauMeHbIIee 3 1 2
3HaueHusl QyHKIUU
Tema 5. UeTHble 1 HEUETHBIE 2 1 1
byHKIIIN
Tema 6. [lepuonnyeckue GyHKIUH 2 1 1
Tema 7. CBOMCTBO MOHOTOHHOCTH 2 1 1
byHKIIIN
Tema 8. Mcnonb3oBaHue 061acTi 3 1 2
onpezeneHus: GyHKIUN IpU pelIeHUN
ypaBHEHUH
Tema 9. Mcnonb3oBaHNe MHOYKECTBA 2 1 1
3HaYeHUU PYHKIUH TPH pEIICHUH
yYpaBHEHUU
Tema 10. I[Tpumenenne pa3nuuHbIX 2 1 1
CBOMCTB (DYHKIIMH K PELICHUIO
yYpaBHEHUU
Tema 11. MeTon orieHOK TIpu 3 1 2
pelIeHUur ypaBHEHUI
Tema 12. [IpumeHeHne cTaHAAPTHBIX 2 1 1
HEPABEHCTB IPH PEIICHUN YPaBHEHUHN
Tema 13. [IpumeHneHue cBONCTB 2 1 1
(GYHKIHHI K peleHnIo HepaBEHCTB
Tema 14. TecToBble 3a1aHUSI 110 TEME 1 - - 1 (TecT)
«DyHKIMHU U UX CBOKWCTBA»
Tema 15. HecranmapTHbie 3aaHusl IO 1 - 1
TeMe «DyHKIIUH TTOMOTa0T
YpaBHEHUSIM)
Peseps Bpemenun 4 - 4




IMPUJIOKEHHUESG.

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Howmep Tema Harano | Jara mo
JIaHy bakty

1 CrniocoOb1 3aanust pyHKIHH

2 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HAUCHUH (pyHKIHH

3 OO06nacTh onpeeIeHrss 1 MHOKECTBO 3HAYCHUH (PYyHKITUN

4 3amaun Ha HAXOXKJCHHUE O0JIACTH ONPEICTICHUS U MHOXKECTBA
3HaYEHUN

S) 3anaun Ha HAXOXKJCHHUE O0JIACTH ONPECTICHUS U MHOXKECTBA
3HaYEHUN

6 3aauM Ha HaXO0X/I€HNE 00J1acTH ONpeeICHUs 1 MHOXKECTBA
3HaYEHUN

7 Haubonpiiee n HaumeHblliee 3Ha4eHUs (PyHKINN

8 Haubonpiiee n HaumeHblliee 3Ha4eHUs (PyHKLINUN

9 HauOonbliee 1 HauMeHblee 3Ha4eHNs (QYHKIUN

10 UYeTrHble M HEYETHBIE (YHKIIUN

11 YeTHble U HEYETHBIE PYHKIINH

12 [lepuonnueckue GyHKIUU

13 [Tepuoanueckue GyHKIUU

14 CBOICTBO MOHOTOHHOCTHU (DYHKIIUU

15 CBOICTBO MOHOTOHHOCTHU ()YHKIIUH

16 Hcnonb3oBanue o6aacTu onpeaeseHust GyHKIuUi npu
peleHnN ypaBHEHU N

17 Hcnonb3oBanue o6aacTu onpeaeseHus: GyHKIuUi npu
peleHnn ypaBHEHU I

18 Hcnonb3oBanue o6aacTu onpeaeseHus: GyHKIuU npu
peleHnn ypaBHEHU N

19 Mcnonb30BaHne MHOXKECTBA 3HAYCHUH (DYHKIMN TpU
peleHnn ypaBHEHU I

20 Mcnonb30BaHne MHOXKECTBA 3HAYCHUH (DYHKIMN TpU
pELICHNN YPaBHEHUN

21 [TpruMeHeHHEe pa3MTUYHBIX CBOMCTB (DYHKIIMH K PEILICHHIO
ypaBHEHUU

22 [TprMeHeHre pa3NuYHbIX CBOWCTB (DYHKIUU K PEILICHUIO
yYpaBHEHUN

23 MeTo/ OLIEHOK MPH PEeIIeHHH ypaBHEHUN

24 MeTo/1 OLIEHOK IIPH PELIEHUN YPaBHEHUI




25

Mertoz OLIEHOK IIpU PEILIECHUH YPABHEHUN

26 [IpuMeHeHre CTaHIaPTHBIX HEPABEHCTB MPHU PELICHUH
ypaBHEHUI

27 [IpuMeHeHre CTaHIapTHBIX HEPABEHCTB MPHU PELICHUH
ypaBHEHUI

28 [IpumeneHnue cBOMCTB (PYHKITUI K PEIICHUIO HEPABEHCTB

29 [TpumeHeHne CBOMCTB (PYHKIUI K pEIIEHUIO HEPABEHCTB

30 TecroBble 3aganust o TeMe «DYHKIIUKM U UX CBOMCTBAY

31 Hecrannaptusle 3aganus no teme «OyHKIUNA TOMOTa0T
YpaBHEHUSIM)

32 Pesep BpemeHun

33 Peseps Bpemenu

34 Pesepr BpemeHun

35 Peseps Bpemenu




MMPUJIOKEHUEA.

JIMCT KOPPEKIINU
Jlara dopma KOppeKIUU [Ipnunna Koppekn
VYpoka, VYpoxka, (0OBbeTMHEHHE TEM, (3ameHa ypoka, 00JI€3Hb
KOTOPBIi KOTOPBIi JIOMalIHEE U3yYECHUE + YUUTENS, IPa3qHAYHBII
TpeOyer COJCPXKHUT | KOHTpPOJbHAs padoTa U T.4.) | J€Hb, OTMEHA 3aHATUH 110
KOPPEKLIHH | KOPPEKLHUIO npuKazy " T.1.)

(mponyIeHHbIN
110 NPUYUHE)
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