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IHosicHuTeIbHASA 3aIIUCKA
Pabouas nmporpamMmma Kypca BHEYpOUHOM aearenbHOCTH «Pelienne 3a/1a4 MOBBIIIEHHOHN CI0XHOCTH IO
MaTeMaTHKE» Ha YPOBHE CpeIHEro oO0Iero oOpa3oBaHWs COCTaBICHA HAa OCHOBE TpPEOOBAHHM K
pesynbTatam  ocBoeHusi DOII COO, mnpencraBieHHBIX B (eaepalbHOM TOCYAApPCTBEHHOM
0o0pa3oBaTeIbHOM CTaHJApTa CpelHero oOmero oOpazoBaHMs, a Takke QenepaabHON padodei
porpaMMe BOCIIUTaHUS.

1. Conep:xanue y4eOHOro Kypca BHEYPOUYHOIi AesITEIbHOCTH

10 kimacc (34 yaca)

TexcToBBIC 321241

3amaun Ha HAXOXIEHUE APOOH OT YMCIIA M YMCIIA TI0 3HAYSHHUIO ero ApoOH. 3a7auu Ha MPOLCHTHL.
3anaun Ha JBUKEHHE. 3a]1a4l Ha COBMECTHYIO paboTy. 3a/1adyll Ha CMECH U CILJIaBbl.

IIpeoGpa3zoBanus YUCIOBBIX M OYKBEHHBIX BbIPa:KeHHUI

Otpabotka dopmyn cokpaméHHOro ymHokeHus. bunom Hprootona. OtpaboTka nedcTBUi cO
CTETIEHSIMH M KOPHAMU. Pa3Hble TI0IX0/1bI IPH pEIIeHUH 3aIaHIi Ha TpeoOpa3oBaHue anreOpandeckux
BBIPKCHUH.

AJireOpanyecKkue ypaBHeHHsl, HEPABEHCTBA M UX CHCTEMbI

Jluneiinble ypaBHEHUS U HepaBeHcTBa. KBaapaTHbie ypaBHeHHs. HepaBeHcTBa BTOpOI CTETNECHH.
JIpoOHO-palMoHaNbHbIE ypaBHEHHUS M HEPAaBEHCTBA. YPABHEHMS BBICHIMX IOPSIKOB. YpaBHEHHS U
HEPaBEHCTBA C MOJIYJIEM.

11 knacc (68 yacoB)
3ananus ¢ napamerpamMu
VYpaBHEHHUSI U CUCTEMBI YPABHEHUH C MMapamMeTpaMHu.
Tpuronomerpus

Tpuronomerpuueckue  gopmynsl.  TpuroHomerpuueckue  BblpaxkeHHus.  IIpeoOGpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH.

YpaBHeHusi u HepaBeHcTBa. CHCTEeMbIypABHEHUH

OO011ue MeToIbl pelIeHUs] YPaBHEHUN: METO/T Pa3IokKEeHHs] Ha MHOXKHUTEIN, METO/1 BBE/IEHUS HOBBIX
IIEpEMEHHBbIX. PaBHOCWIIbHBIE YpaBHEHUs, YPaBHEHHUsA-CIECICTBUs, IMPOBEPKA KOPHEW IIPHU pELICHUU
ypaBHEHUW. TpPUrOHOMETpPHUYECKHE YpaBHEHHsA. TpPUrOHOMETpUYECKHE HepaBeHCTBA. IlokasaTenbHbIe
ypaBHEHMs M HepaBeHCTBa. Jlorapupmudeckrue ypaBHeHUs U HepaBeHCTBa. MppannoHanbHble ypaBHEHUS
n HepaBeHcTBa. KoMOuHMpoBaHHbIE ypaBHeHUS. CucTteMbl ypaBHeHUN. CUCTEMbl TPUTOHOMETPHUUECKHUX
ypaBHeHUH. HecTtangapTHbIE METOBI PELICHHS YPAaBHEHU.

IIpon3Boanas unepoodpasHas

IIpousBoaHas. IIpumeHeHne IPONU3BOIHOM IIPU HAXOXKACHUH IIPOMEKYTKOB MOHOTOHHOCTH U TOYEK
KCTpeMyMOB (QyHKIMU. ['eomeTpuueckuil M MeXaHHYeCKUH cMbIcH mpous3BogHON. Haubombiee u
HauMeHblllee 3HaueHuss (QYHKOUU. BpluucieHus miomane KpUBOJIMHEWHBIX Tpamneuuid pa3HbIMU
criocodoamu.

I'eomeTpuyeckuitmaTepuan

Pemrenne maHMMeTpUYeCKHX 3a7ad IO TeMaM: TPEYrOJIbHUK, I1apajuieslorpaMM, KBaipar,
Tpamenus, OKpPYKHOCTb. PelleHne crepeoMeTpHdYecKMX 3alad MO TeMaM: TeTpajap, NapaulesIeIHIeN,
[pu3Ma, NUpaMuJIa.

Pemenne 3axa4 u3 papuantos EI'J.

DopMbI OPraHu3alnu: Kypc



2. Iliianupyemble pe3y/IbTaThl 0CBOCHHS Y4e0HOI0 Kypca BHEYPOUYHOM AesiTeIbHOCTH

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpakIaHcKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTB IPAXKIAHCKON MO3UIIUHN 00YUAIOIIErocsi Kak aKkTUBHOI'O U OTBETCTBEHHOTO UJIEHA
poccuiickoro obmiecTBa, MpeACTaBICHUE 0 MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS Pa3IMYHBIX
CTPYKTYp, SBJICHUH, TpPOIEIyp Tpa)xaaHCKOro oOmiecTBa (BBIOOpBI, OMPOCHl M JPYyroe), yMEHUe
B3aMMO/JICHICTBOBATh C COLMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKLMSMHU M Ha3HAYEHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOW TPaKTAaHCKOM WACHTHYHOCTH, YBAXEHHUS K TMPOUUIOMY U
HACTOALIEMY POCCUMCKOM MAaTEMAaTHKHM, LEHHOCTHOE OTHOIICHHWE K JOCTHKEHHUAM POCCUHUCKHX
MaTEMAaTUKOB M POCCUICKOM MaTEMAaTHYECKOM WLIKOJIbI, MCIIONb30BAHUE 3THUX IOCTHMIKCHUM B JPYTHUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

OCO3HAaHHE JIyXOBHBIX ILIEHHOCTEH pPOCCHUIICKOr0 Hapoja, CHOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHMS, ITUUECKOTO MOBEACHHUS, CBI3aHHOIO C IIPAKTUYECKMM IPUMEHEHUEM JOCTMKEHUM HAyKU U
JeSITeIbHOCTBIO YUEHOI0, OCO3HAHME JINYHOT'O BKJIaJa B IOCTPOCHHUE YCTOMYMBOIO OyAyILEro;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ICTETUYECKOE OTHOUICHHE K MHpY, BKJIIOYas HCTETUKY MAaTeMaTU4YECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIIEHUH, pacCyKIEHHUM, BOCIPUMMUYNBOCTh K MAaTEMaTHUECKUM aClIeKTaM pa3iIM4HbIX
BUJIOB UCKYCCTBA;

5) ¢pu3HUeCKOro BOCIUTAHHUS:

C(OPMHPOBAHHOCTh YMEHHs IPHUMEHATh MaTeMaTHYECKHWE 3HAaHUS B HHTEpecax 3JI0pOBOrO U
Oe3omacHOro obpasza *HU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3I0POBBIO (30POBOE IMHUTAHHE,
cOamaHCUPOBAHHBIM PEXUM 3aHATUH W OTIbIXA, peryispHas (u3nueckas aKTUBHOCTH), (pusmueckoe
COBEpUIEHCTBOBAHKE MIPH 3aHITHUSIX COPTUBHO-03/J0POBUTEIBHOM €S TEIbHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYAY, OCO3HAaHUE IIEHHOCTH TPYyJO0JtoOUs, HHTEpeC K pa3InyHbIM cdepam
npodeccuoHaIbHOM AeSTeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON U €€ IPUIIOKEHUSIMH, YMEHHE COBEPILATh
OCO3HaHHBII BBIOOp Oyaymied mpodeccuu M Ppealn30BbIBATE COOCTBEHHbIE >KM3HEHHBIEC IIIAaHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHYeCKOMY 0Opa3oBaHHUIO M CaMOOOpPa30BAHMIO HA MPOTSHKEHUU
BCEH W3HU, FOTOBHOCTh K AKTHBHOMY Yy4YacTHIO B PEIICHUH MPAKTUYECKUX 3aJad MaTeMaTH4eCKON
HaIlpaBJIEHHOCTY;

7) IKOJIOrHYECKOr0 BOCIIHTAHUSI:

Cc(OPMHUPOBAHHOCTh HKOJOTMUECKONW KYJIBTYphl, TOHUMAHUE BIHSHUSA COLHATBHO-IKOHOMHYECKUX
IPOLIECCOB HA COCTOSIHUE MPHUPOAHONM M COLMAIbHOW Cpenbl, OCO3HAHUE TJI00ATbHOTO XapakTepa
9KOJIOTHYECKUX MPOo0sIeM, OpUEHTAlMs Ha TPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUN 7Sl pelleHus 3aja4d B
00J1aCTH OKpYy»XaroIei cpejbl, MIaHUPOBAHUE MOCTYMKOB U OLIEHKH MX BO3MOXKHBIX MOCIEICTBUHA IS
OKpYXKaroIlel Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH
U OOIECTBEHHOM MpaKTUKH, IOHMMaHME MAaTeMaTHUeCKOW HayKu Kak cdepbl 4erIoBeYeCcKOn
NEATENIBHOCTH, 3TANoB €€ pa3BUTHS M 3HAYMMOCTH Il Pa3BUTHs LIMBWIM3ALUHU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKON KyJIbTypol KaK CpPEeICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATH
MPOEKTHYIO M MCCIIEI0BATENbCKYIO IEATENbHOCTh HHANBUIYaIbHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJ/IbTATDBI

IHo3naBaTebHBIE YHUBEPCAJIbHbIE YieOHbIE 1eiiCTBUSA

ba3oBble Jornyeckne AeMCTBUSA:

BBISBIIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKHM MAaTEMaTHYECKHX OOBEKTOB, TOHSTHMA,
OTHOIIICHUN MEXIY MMOHATHIMH, POPMYIUPOBATH ONIPEACIICHHS TOHATHH, YCTAaHABIIMBATH CYIIECTBECHHBIN
MpHU3HAK KIACCU(PUKAIIUU, OCHOBAHHUSI JIJIs1 00OOOIICHUS U CPABHEHHUSI, KPUTEPUHU TTPOBOJAMMOTO aHAJIH3a;

BOCIPUHUMATH, (opMynupoBaTh U  NpeoOpa3oBBIBATH  CYXKACHHS:  YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTUYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM MPOTHBOpEUUs B (DakTax, MAHHBIX,
HaONIOZICHUSAX M YTBEPXKICHUAX, TpenIararb KPUTEPUHM Il BBISIBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMH;

JenaTb BBIBOJBI C  MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX W HHIYKTUBHBIX
YMO3aKJIHOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENILHO JIOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUU (MpsSMbIE U OT
MPOTUBHOTO), BBICTpanBaTh APryMEHTALMIO, MPHUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKJIECHUS U BHIBOJBI;

BEIOMpaTh crmoco0 pemieHus y4eOHOHM 3ajauu (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMPATh HanOOJIee MOIXOIAIIUN C YYETOM CAaMOCTOSATEIBHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarebCcKue JeHCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKIUI HHCTPYMEHT O3HaHUs, POPMYIHPOBATH BOIIPOCHI,
(buKcupyrolre NpoTUBOpeUne, NpoodiieMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH CAaMOCTOSITENIBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHUE MO YCTAHOBJICHHIO
O0COOCHHOCTE MaTeMaTH4ecKoro OOBEeKTa, SIBICHMS, MPOLIEeCCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BbeKTaMu, IBJICHUSMH, TTPOIIECCAMU;

CaMOCTOATENbHO (hopmMynHupoBaTh O0OOOIIEHUST U BBIBOJBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HAOJIIOZICHUS, WCCIICIOBAHUsA, OIICHHBATh JOCTOBEPHOCTH IIOJYYEHHBIX pE3YJbTAaTOB, BBIBOJIOB U
000011IeHHIT;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh IMPEIANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmaumeii:

BBISIBJIATH JeUIIUTHI HHPOPMAIIH, JTaHHBIX, HEOOXOIUMBIX SISl OTBETA Ha BOIIPOC U JIJISl PEIICHUS
3aJ1a4u;

BBIOMPATh MH(POPMAIIHIO U3 UCTOYHUKOB PA3TMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMAILIUIO PA3TUIHBIX BUJOB U (DOPM MpeICTaBICHHUS;

CTPYKTYypUPOBaTh WHGOPMAIUIO, MPEACTABIATh €€ B pa3iHYHbIX (opMax, WILTIOCTPUPOBATH
rpadu4ecKy;

OLICHUBATh HAJEKHOCTH HH(POPMAITUH IO CAMOCTOSITENIEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTHBHBIE YHHBepcaJbHbIe YUeOHbIe 1eiicTBUSA

Oomenue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMH M IEISIMH OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /JaBaTh
ITIOSICHCHUS 110 XO}Iy peHIeHI/IZ 3a1a4u, KOMMGHTI/IpOBaTB HOJ'Iy‘-IGHHBIfI pGSYJ'II)TaT;

B X0/ OOCYXXJIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOM TEMBI, MMPOOJIEMBI, peraeMoin
3aJa4d, BbICKA3bIBATh HWJACH, HALICIICHHBIC Ha IIOUCK peLHeHI/ISI, COIIOCTAaBJISITH CBOHU Cy)KIIGHI/ISI C
Cy)KI[GHI/I}IMI/I l[pyTHX y‘-IaCTHI/IKOB Juaiora, O6Hapy)KI/IBaTI> pa3m/1qne U CXOoACTBO HO3I/ILIPII>'I, B



KOppEeKTHOI hopMe popMyIHpoBaTh pa3HOTIaCHs, CBOM BO3PAKEHUS;

MPENCTaBIATh  PE3YNbTAaThl  PEHICHUS  3a/Ja4yd, OKCICPUMEHTa, WCCIEAOBAHUS, TIPOEKTa,
CaMOCTOSITeNIbHO BbIOMpaTh (popMar BBICTYIUICHUS C Y4YETOM 3aJad MPE3eHTAlud U OCOOEHHOCTEH
ayJUTOpPUH.

PeryasiTuBHble YHUBeEpPCaJbHbIE YUeOHbIe JeilcTBUS

Camoopranuzaums:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33aJla4d, BEIOMPATh CIIOCOO PEIICHUS ¢ YIETOM HMEIOIIUXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHThI PEIICHUN C
y4€TOM HOBOI HH(OpMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBI UHTE/UIEKT:

BJIa/ICTh HABbIKAMHU [103HABATEIHHOM pEQIEKCUM KaK OCO3HAaHUS COBEpIIAEMBbIX ICHCTBUI U
MBICTTUTEIIHHBIX TPOIECCOB, MX PE3yJIbTaTOB, BIAJIETh CIIOCOOAMU CAMOMPOBEPKU, CAMOKOHTPOJIS
mpoliecca U pe3yibTaTa peleHrus MaTeMaTuIeCKOM 3a1a4u;

MIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPH PEUICHUH 3a7a4l, BHOCUTh KOPPEKTUBHI B
NESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, JAaHHBIX, HAWICHHBIX OIIUOOK, BBIIBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBHUE pPE3yJbTaTa LU M YCIOBUAM, OOBSCHATh MPUUYUHBI JOCTHXKCHHS WIIN
HEJIOCTH)KCHUS PE3YyJIbTATOB JIEATEIHHOCTH, HAXOAUTh OLINOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MMOHMMATh M HCIIOJIb30BATh MPEUMYIICCTBA KOMAHIHOW M MHIUBUIYaTbHOW PabOTHI MPH PEIICHUN
y4eOHBIX 3a7a4, TPUHUMATh 11€JIb COBMECTHOM ACSITEIIbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl pabOT, IOTOBApUBATHCS, OOCYXKIATh MPOLECC U pPe3yibTaT paboThl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYIIIOBEIX opMax paboThl (00CYkKICHUS, OOMEH MHEHH, «MO3TOBBIE IITYPMBI» U
WHBIE), BBHITIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JACUCTBUS C JIPYTUMHU UJIEHAMU
KOMaH/Ibl, OI[CHMBATh KAUe€CTBO CBOETO BKJIaJla B OOIIUN MPOAYKT MO KPUTEPUSIM, CHOpMYITHPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUSI.

NPEJMETHBIE PE3YJIbTATBI
K xonmy o6yuenus B 10 kiacce oOyyaronuiics MOJIyduT CIEAYIOUINE IPEIMETHBIE Pe3ybTaThl MO
OTJIENbHBIM TeMaM pabodeil mporpaMmbl Kypca:

Yucna v BbIYMCICHUSA:

CBOOO/IHO OTIEpUPOBATH MOHATHIME: PALIMOHAIEHOE YHUCIIO, TPOLIEHTHI;

MPUMEHSTH APOOU U MIPOLIEHTHI AJIs PEIIeHHs] TPUKIAIHBIX 3a7a4 U3 Pa3IUYHbIX OTpaciel 3HaHu’
Y peaJbHOM KU3HU;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C IIEJIBIM MMOKa3aTeIeM, UCIIOJIb30BaTh MOIXO SO
dbopMy 3amucu JeHCTBUTENBHBIX YHCEN IS PEHICHHs] MPAKTUYSCKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apUPMETUIECKHII KOPEHh HATYypPAIbHOM CTENCHH.

YpaBHeHHsI 1 HEPAaBEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: TOXKIECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC
YPaBHEHUS U YPaBHEHUSA-CIICACTBUS, PABHOCUIIBHBIEC HEPABEHCTBA;

MIPUMEHSTh Pa3InYHbIE METOJbl PEHICHUs] PallMOHAIBHBIX U JPOOHO-PALlMOHAIBHBIX YpaBHEHHH,
MIPUMEHSATh METOJ MHTEPBAJIOB ISl pELIEHUSI HEPABEHCTB;

MCIOJIb30BATh CBOMCTBA ACHCTBUH C KOPHSAMHU IS TPe0Opa30BaHUs BHIPAKEHHH.



K xonmy o6y4yenus B 11 kjacce oOyuarommiicss MOMy4YHUT CIEAYIOUINE MPEAMETHBIE PE3yNIbTaThI 110
OTJEJIbHBIM TeMaM pabodel IporpaMMsl Kypcea:

YpaBHeHNsl U HEPABEHCTBA:

CBOOOIHO OIEpUPOBAaTh MOHATUSMH: HPpPALMOHAJbHBIC, TIOKa3aTeJdbHbIE M JOrapuMUUecKue
HEPaBEHCTBA, HAXOUTh UX PEILEHHsI C IOMOIBI0 PABHOCUIIbHBIX IIEPEXO0/10B;

OCYILECTBIIATH OTOOP KOPHEH IIPU pelieHNH TPUTOHOMETPHUUECKOT0 YPaBHEHUS;

CBOOOZIHO ONEpUpPOBaTh MOHATUSMM: CHCTEMa UM COBOKYIHOCTb YpPaBHEHHUM M HEpPaBEHCTB,
PABHOCWJIbHBIE CHCTEMbl M CHCTEMbI-CIEJCTBUS, HAXOIUTh pEIICHHUs CHUCTEMbl M COBOKYIHOCTEH
paLMOHATIBHBIX, UPPALMOHAIBHBIX, TPUTOHOMETPUYECKHX, TOKA3aTeIbHbIX U JIOTapU(PMUIECKUX YpaBHEHUI];

peaThb panyoHaJIbHbIE, UppalyoHaJIbHbIE, [I0Ka3aTesbHbIE, norapuMuUecKue U

TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, COACPIKAINE MOAYIIN U ITAPAMETPHI;

OPUMEHATh Tpaduyeckre MeTOJbl Ul pellieHHs ypaBHEHMH W HEpaBEHCTB, a TaKkKe 3a7ay C

napaMmeTpamH.

Havajia MaTeMaTH4ecKOro aHaJmM3a:

UCIOJIb30BaTh MPOU3BOJHYIO JJIsl UCCIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAMMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

HCIIOJIB30BaTh IIPOU3BOAHYIO JUIS HAaXOXKACHUS HAWIYYIIETrO PELICHUs B IPUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMYECKUX, 3a/]adax, I OIpPENEICHHs CKOPOCTM M YCKOPEHHUsS IIpOLECCa, 3aJaHHOIO
dbopmynoit unu rpadpukom;

CBOOOZHO ONEpUPOBATH IOHATUSAMHU: IE€PBOOOpa3HasA, OMNPENCIEHHBIM MHTErpaj, HaXOAWUTh
NepBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKIMU M BBIYUCIATH HHTErpai 1o ¢popmyie Hetorona-JleiiOHuma;

HaXOJUTb IUIOIAH IUIOCKUX (PUTYp C TOMOIIbIO UHTErpaa;

pelarh NpUKJIaJHbIe 33/a4d, B TOM UYHCJIE COLMAIbHO-3KOHOMMUYECKOTO U (PM3UYECKOT0 Xapakrepa,
CpenCcTBaMU MaTEMaTUYECKOIO aHAIU3A.

I'eomerpus:

BbIUUCIIATE BCJIMYUHBI DJJICMCHTOB MHOTOTPAHHHWKOB W TCJI BpallCHUA, 00BEMBI H Iomaaun
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALIEHUS, TEOMETPUUYECKHUX Tell C IPUMEHEHHEM (HOopMYIT;

pelaTs reOMETPUUECKHE 3a/1a4K Ha BBIYMCIIEHUE YITIOB MEXKAY NPSAMBIMH U IUIOCKOCTSIMH, BEIYUCIICHHUE
paccTOsTHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAA IIPH
peleHny;

IIPUMEHSATH [IOJyYEHHBIEC 3HAaHUS Ha TPAKTUKE — CTPOUTHh MaTEMaTHUECKUE MOJIEIH JUIs 3a]1a4 PEAIbHOU
JKU3HHU U HOPOBOAUTHL COOTBCTCTBYIOHIME BBIYMUCICHUA C IMMPUMCHCHUCM HOI[O6I/I$I U TPUTOHOMETPHUYCCKUX
byHKLUH (TOIB3YSICh, TI€ HEOOXOIMMO, KAJIbKYISITOPOM).



3. TemaTn4eckoe IMJJAHHPOBAHUE C YKA3aHUEM KOJINIECCTBA AKAACMHUYECCKUX YaCOB, OTBOAMMbBIX HA OCBOCHUE KaKIa0H TEMbI, H BO3BMOKHOCTb
HCI0JIb30BaHNA MO KAXKA0M TeMe 3JICKTPOHHBLIX PECypCcoB

10 kiace
Ne Paznen nporpammsl, Tema ypoka KoJu-Bo JJIeKTPOHHbIEe HH(poBbIE ®DopMbI IPOBEICHUS
n/n KOJIHY€eCTBO YacoB 4acoB o0pa3oBare/ibHbIE Pecypchl
1. TexkcroBble 3a1aun, 12 4 | Penenne 3a1a4 Ha HAX0XICHUE JPOOH OT 1 https://www.yaklass.ru pelIeHne 3a1a4
qucia
2. Pemenue 3a1a4 Ha HaX0X/IEHUE YUCIIA 110 1 pelieHue 3aaaq
3HAQYEHMIO €T0 APOOHu
3. 3a/1auu Ha MPOIICHTHI 1 https://www.yaklass.ru pelIeHHE 3a/1a4
4. Pemenne 3a1a4 Ha IPOLEHTHI 1 peuieHue 3ana4d
5. Pemenue 3a1a4 Ha HaXOX/I€HUE 1 peleHue 3a1a4
MIPOIIEHTHOTO COOTHOIICHHSI YUCE
6. 3agaun Ha OBIKEHUE 1 https://www.yaklass.ru pelIeHue 3a1a4
7. 3a/iauu Ha CPEIHIOK CKOPOCTD JIBUKEHUS 1 peuieHue 3ana4d
8. 3asauu Ha IBUYKEHUE T10 PEKE 1 pelieHue 3a1a4y
9. 3a1aun Ha COBMECTHYIO paboTy 1 https.//www.yaklass.ru pelIeHue 3a1a4y
10. 3ajaur Ha COBMECTHYIO paboTy 1 VH/IMBUTyaJIbHAs
pabota
11. 3agaun Ha CMECH U CILIABBI 1 https://www.yaklass.ru pelIeHue 3a1a4
12. 3aaun Ha CMECH U CILIaBbl 1 WHIBUIYaTIbHAS
pabora
13. IIpeoGpasoBanus @DopMyIIbI COKpPAIIEHHOTO YMHOKEHHS. 1 https://school.oblakoz.ru/materials/ npakTHyeckas padora
4MCI0BBIX M OyKkBeHHbIX | bruHom HerotoHa 495928
14. BBIPaKeHHH, 8 4 @DopMyIIbl COKpPAIIEHHOTO YMHOKEHHS. 1 MHIBUYaIbHASA
bunom Herorona pabora
15. [IpeoOpa3oBaHue BbIpaXeHUH, 1 https://school.oblakoz.ru/materials/ npakTudeckas padbora
COZEpIKALLUX CTEIIEHD 495928
16. [IpeoOpazoBanme BRIpAKCHHI, 1 WHIUBUIyaTTbHAS
COJIepKALINX CTETIEHb pabora
17. ITpeobpa3zoBanue BeIpaXKeHUil, 1 https://school.oblakoz.ru/materials/ npakTHueckas padora
cojiepyKaIiuX KOPHU 495928
18. [Ipeobpa3oBanue BbIpaKEeHUH, 1 VHJIUBUTyaJIbHAS

COZIepIKaIX KOPHH

pabora
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19. [IpeoGpazoBanue anredOpanyecKux 1 npakTh4Yeckas pabora
BBIpQKCHUHN
20. [IpeoOpazoBanue areOpandecKx 1 WHIMBUTyaJIbHAsS
BBIPOKCHUI pabora
21. Anredpanyeckue JIuneiinble ypaBHEHU 1 https://school.oblakoz.ru/materials/ npakTudeckas padbora
22. | ypaBHeHwus, HepaBeHcTBa | JIMHEHHbIC ypaBHCHUS 1 495929 HpaKTH4ecKas padora
23. H MX cHCTeMbl,14 4 JluneiitHble HEpaBEHCTBA 1 npakTHyeckas padora
24, KBanparusie ypaBHeHUs 1 npakTudeckas padbora
25. HepaBeHcTBa BTOpoO# CTeTICHH 1 npakThyeckas pabora
26. OO000IEHHBII METO]T THTEPBAJIOB 1 JICKIUS
21. JlpoOGHO-palinoHalIbHBIE YPaBHEHUS 1 https://school.oblakoz.ru/materials/ JEKLUS
28. JpoOHo-panioHanbHbIE YpaBHEHHUS 1 495928 npakTH4Yeckas padbora
29. JpoOHO-palMoHaIbHBIE HEPABEHCTBA 1 https://school.oblakoz.ru/materials/ npakTh4Yeckas padbora
30. JIpoOHO-panMoHaIbHbIE HEPABEHCTBA 1 495928 WH/IMBHTyaJIbHAsI
pabora
31. YpaBHEHUsI BBICIINX MTOPSIKOB 1 JIeKIUs + IpaKTUKa
32. YpaBHEHUS ¢ MOAYJIEM 1 JIEKIMS + IPaKTHKA
33. Hepasenctpa c Mmogynem 1 JIEKIMS + IPaKTHKA
34. HepaBenctBa ¢ Mogynem 1 VHIMBUTyaJIbHAS
pabora
11 knacc
Ne Pazaen nporpammel, Tema ypoka Koua-Bo DJIEKTPOHHBIC HH(POBHIE DopMbI IPOBEACHUSA
n/m KOJINYECTBO YaCOB 4acoB o0pa3oBaTejibHbIE PeCypChI
1. 3aganmus ¢ Pemienne ypaBHeHMi, CotepKaInx 1 https://www.yaklass.ru JICKIIUS
napaMerpamu, 4 4 rnapameTp
2. Pemenne ypaBHeHUi, coeprkarmx 1 https://fipi.ru/ npakTHdeckast paboTa
napameTp
3. Perenue cucrem ypaBHeHUi, 1 https://fipi.ru/ JIEKIIUSA
COJIep KAIINX TTapameTp
4. Pemenne cucreM ypaBHEHHH, 1 npakTHueckas padorta
COJIep KAIIHX TTapameTp
S. Tpuronomerpus, 4 4 Tpuronomerpuueckue GopmyIisl 1 https://school.oblakoz.ru/materials/ npakThyeckas paboTa
6. TpuronomeTpuuecKue BEIpaKECHUS 1 495928 MpakTUYeckas padora
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7. [IpeoOpa3zoBaHus TPUTOHOMETPUIECKIX https://school.oblakoz.ru/materials/ npakTrdeckas padoTa
BBIPAXKEHUIA 495928

8. [Ipeobpa3zoBaHusi TPUTOHOMETPUUECKUX npakTHyeckas padora
BbIpaKECHU I

9. YpaBHeHus u OO01me MEeTOIbI pelieHUsT YpaBHEHUM: https://school.oblakoz.ru/materials/ JeKUUs

HepaBeHcTBa. CHCTEMBI | METOJI PA3JIOKEHUS Ha MHOXKHTENHN, METO 495928
ypaBHeHMH, 28 4 BBC/ICHUSHOBBIX IIE€PEMEHHBIX

10. OO1u1rie MEeTOBI pelIeHus] YpaBHEHUH: https://school.oblakoz.ru/materials/ npakThyeckas paboTa
METOJI Pa3TIOKEHHSI HA MHOXKUTEIN, METO/T 495928
BBE/ICHISTHOBBIX TIEPEMEHHBIX

11. PaBHOCWIIbHBIE ypaBHEHUS, ypaBHEHU - https://school.oblakoz.ru/materials/ JEKLUS
CIIEICTBUS, TIPOBEPKA KOPHEH MpH 495928
pELICHUH ypaBHEHHI

12. PaBHOCUIIBHBIE YpaBHEHUS, yPABHEHUS - https://school.oblakoz.ru/materials/ IpaKkThyeckas padboTa
CJIEJICTBHS, MPOBEPKA KOPHEH MPH 495928
pEelICHUN YPaBHEHH

13. TpuronomeTpuueckue ypaBHEHHUSI. https://school.oblakoz.ru/materials/ pakTH4eckas padora
YpaBHEHUS, MPUBOJAUMBIE K KBaAPATHBIM 495928

14. Penienne TpUroHOMETPUYECKHX https://school.oblakoz.ru/materials/ IpaKTH4ecKas paboTta
YpaBHEHUH C MPUMEHEHHEM (HOpMyI 495928
TPUTOHOMETPHHU

15. Petrenre TpuroHoMeTpUYECKUX https://school.oblakoz.ru/materials/ MpakTUUeckas padora
YpaBHEHUH C IPUMEHEHHEM (POPMYJT 495928
TPUTOHOMETPUHU

16. OT16op KOpHEH B TPUTOHOMETPHYECKOM https://school.oblakoz.ru/materials/ npakTHyeckas padora
ypaBHEHUU 495928

17. OT0O0p KOpHEH B TPHTOHOMETPUUECKOM https://school.oblakoz.ru/materials/ npaKTHIecKas pabora
YpaBHEHUH 495928

18. Haxoxnenune KopHei https://school.oblakoz.ru/materials/ npaKTH4ecKas pabora
TPUTOHOMETPHYECKOTO YPABHEHHSI, 495928
MPUHAIISKANNX YKa3aHHOMY
MIPOMEXYTKY

19. Haxoxnenune koprei https://school.oblakoz.ru/materials/ npaKkTUdIecKas pabora

TPUTOHOMETPUYECKOTO YPaBHEHUS,
MPUHAIJICKANTNX YKa3aHHOMY
MIPOMEKYTKY

495928
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20. CucTeMbl TPUTOHOMETPUYECKUX 1 MpakTUyeckas padora
ypaBHEHHI

21. [ToxazarenbHble ypaBHeHUs. PemieHue 1 https://school.oblakoz.ru/materials/ npakThyeckas paboTa
[OKa3aTeNIbHBIX YPAaBHEHUI 495929

22. Pemenne noka3aTelbHBIX ypaBHEHUH U 1 IpakTH4eckas padora
HEPaBEHCTB

23. Jlorapugmuueckue ypaBHEHUS 1 https://school.oblakoz.ru/materials/ npakThyeckas paboTta

24, JlorapuMuuecKue ypaBHEHHS 1 495929 npaKThyecKas pabora

25. Pemenue norapupMuuecKkux HEpaBEHCTB 1 https://school.oblakoz.ru/materials/ npakThyeckas paboTa

26. Pemenue norapuMuyecKkux HEPaBEHCTB 1 495929 MpakTHYeckas padora

21. Pemrenue norapuMuyecKkux HEPaBEHCTB 1 MpakTHYeckas padora

28. Perenue norapuMuueckux HEpaBeHCTB, 1 npakTuyeckas padboTa
CoZIep KalINX TIEPEMEHHYIO B OCHOBAaHHUH

29. Pemenue norapudmMudeckux HEpaBeHCTB, 1 https://school.oblakoz.ru/materials/ IpaKTH4eckKas padbora
COZIEpKaIlUX IEPEMEHHYIO B OCHOBAHUH 495929

30. Pemenue norapudmMuuecknx HepaBEHCTB, 1 MpakTUueckas padora
COZIep KAIINX TIEPEMEHHYIO B OCHOBAaHUH

31. HppaumonaibHbie ypaBHEHUS U 1 IpaKTH4eckKas padbora
HEpaBeHCTBA

32. WppauyoHaipHble YpaBHEHUS U 1 https://www.yaklass.ru IpakTHyeckas padboTa
HEpaBeHCTBA

33. KomOuHupoBaHHbIE ypaBHEHUS 1 IpakTHyeckas padboTa

34. KoMOuHMpoBaHHbIE ypaBHEHUS 1 IpakTH4eckas padbora

35. HecrannapTHbie METOIbI pELIEHUS 1 IpakTHyeckas padboTa
ypaBHEHUI

36. HecrannapTHpie METOIBI pELICHUS 1 IpakTHyeckas padboTa
YpaBHEHUU

37. IIpousBoaHas u VpaBHEHHE KacaTeIbHOI 1 https://school.oblakoz.ru/materials/ IpaKTU4ecKas paboTa

38. nepBoodpasuas, 10 u VpaBHEHHUE KacaTelbHOM 1 495929 npaKThyecKas pabora

39. HaxoxxneHne nmpomMeKyTKoB 1 https://school.oblakoz.ru/materials/ npakTuyeckas paboTta
MOHOTOHHOCTH (DYHKIIUH IO FpapuKy 495929
MIPOU3BOIHOM M TOYEK MaKCUMa U
MUHUMYyMa (QYHKIHH

40. Haxoxzaenue mpoMexyTKoB 1 npakThyeckas paboTta

MOHOTOHHOCTH (DYHKITHH IO TpauKy
MPOU3BOJHON U TOUEK MAaKCUMa U
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MUHUMYMa ()YHKIHH

41. MexaHn4ecKuii CMBICII IPOM3BOIHOM B IpaKkTH4eckas padboTa
3amavax EI'D
42. I'eomeTpuuecKuii CMBICI IPOU3BOAHOM B https://school.oblakoz.ru/materials/ IpaKkTH4eckas padboTa
3agadax EI'D 495929
43. Haxoxnenne HauboIbInero u https://school.oblakoz.ru/materials/ MpakTHYecKas padora
HAMMEHBILETO 3HAYEHHUM ()YHKIHH 495929
44, Haxoxxnenne HanOobIIero u npakThyeckas paboTa
HAaMMEHBIIET0 3HAYeHUN PYHKIUU
45, BoruucieHus mioimaaeii KpUBOJIUHEHHBIX https://www.yaklass.ru JIEKIAS
Tpanenuii pa3HbIMH CIIOCOOaMHU
46. Brruucnenus rionazei KpuBOJIMHEHHBIX MpaKTH4eckas padora
Tpamnenuii pa3HpIMH CIIOCOOaMHU
47. I'eomeTpruecKkuii Pemienue nnaHuMeTpruyeCcKuX 3a7ad ¢ https://school.oblakoz.ru/materials/ pelieHue 3aaa4
matepuan, 16 4 [PUMEHEHNEM CBONCTB TPEYTOJIbHHUKA, 495928
napajuiesiorpaMma, Tparneuuu u
OKPY>KHOCTHU
48. Pemenne nmaHUMETpUYECKUX 3a/1a4 C WHIMBUTYaIbHAS
IIPUMEHEHHEM CBOWCTB TPEYTrOJIbHUKA, pabota
napajuieiorpaMma, Tparneuuu u
OKPY>KHOCTHU
49. Pemenne nnaHuMeTpuieckux 3aaad ¢ peleHue 3a1aq
MIPUMEHEHHEM CBOWCTB TPEYTrOJIbHUKA,
napajuiesiorpaMma, Tparneuuu u
OKPY’KHOCTH
50. Perienne miaHMMETPHYECKHX 3371349 C https://school.oblakoz.ru/materials/ pelIeHue 3a1a4
[PUMEHEHNE CBOWCTB KacaTebHOM, 495928
BIIMCAaHHOM Y OIMCAHHON OKPYXHOCTEN
51. Pemenue nnaHuMeTpuYeCKHUX 3a1a4 C pelIeHue 3a1a4
IIPUMEHEHHE CBOICTB KacaTeIbHOM,
BIMCAHHOW M ONTMCAHHOUN OKPY>KHOCTEN
52. Pemenne nuaHuMeTpuYecKuX 3a1a4 ¢ VHJIMBUTYaIbHAs
MIPUMEHEHUE CBOMCTB KacaTelIbHOM, pabora
BIIHCAHHOM 1 ONMCAaHHOW OKPY>KHOCTEN
53. Pemenne crepeomerpuueckux 3ama4q https://school.oblakoz.ru/materials/ peuieHue 3aaa4
495929
o4. PemreHne ctepeoMeTpUYeCKUX 3a1a4 ¢ https://school.oblakoz.ru/materials/ peuieHue 3ana4d
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MIPUMEHEHUEM TEMBI: YTOJl MEKITY
MPSIMOM U TIOCKOCTBIO

495929

55. Pemienue crepeoMeTpuyecKux 3ajiad ¢ pelIeHue 3a1a4
MPUMEHEHHEM TEMBI: YTOJI MEKTy IPSIMOI
U IUIOCKOCTBIO

56. Pemenue crepeoMeTpuueckux 3aaad C VHIMBUTYaIbHASL
MPUMEHEHHEM TEMBI: YTOJI MEXKY IPSIMOI pabota
U IJIOCKOCTBIO

57. PerieHne ctepeoMeTpuyecKuX 3a1a4 ¢ https://school.oblakoz.ru/materials/ pelIeHne 3a1a4
[PUMEHEHHUEM TEMBI: YTOJl MEKILY 495929
IJIOCKOCTSIMU

58. Perienue crepeomeTpruyeckux 3a1ad ¢ pelieHue 3a1a4y
MIPUMEHEHHUEM TEMBI: YTOJI MEXKITY
IJIOCKOCTSIMU

59. PerieHne crepeoMeTprueCKUX 3a1ad ¢ VHIUBUTYaIbHAS
MPUMEHEHHEM TEMBI: YTOJI MEXIY pabora
IJIOCKOCTSIMU

60. Perienue 3a1a4 Ha HAXOXKIAECHUE https://www.yaklass.ru pelIeHHE 3a/1a4
paccTosHUSA OT TOYKH J0 TIIOCKOCTH

61. Pemenue 3a1au Ha HAX0XKICHUE peleHue 3a1a4
paccTosHUSA OT TOYKH JO IIOCKOCTH

62. Pemenue 3a7a4 Ha HaXOXKIEHUE VHIMBUTyaJIbHAS
paccTosHUSA OT TOYKH JO IMIOCKOCTH pabora

63. Penrenue 3axa4y u3 Pemenwue anrebpanyeckux 3amad u3 1-oi https://fipi.ru/ peleHue 3a1a4

BapuanToB EI'J,6 4 gactu EI'D (mpoduibHbIi ypoBEHB)

64. Pemenue anrebpanyeckux 3anad u3 1-oi peleHue 3a1a4
yactu EI'D (mpoduinbHbIi ypoBeHB)

65. Pemenue reomerpudeckux 3anad u3 1-oi https://fipi.ru/ peleHue 3a1aq
yactu EI'D (mpodunbHbIif ypoBeHB)

66. Pemenue reomerpudeckux 3aaad u3 1-oit pelieHue 3anay
yactu EI'D (mpoduibHbIi ypoBEHB)

67. Perttenne 3amay us 2-oii vactu EI'D https://fipi.ru/ penieHne 3aaaq
(MpodUIBHBIITYPOBEHB)

68. Perttenne 3amay us 2-oii vactu EI'D WHUBUAyaTTbHAS
(MpodUIBHBIITYPOBEHB) pabota
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