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I[logscHuTe/IBHAA 3anmMcCKa

B ocHoBe paspabotkm pabodeit mporpammbl 1o anredpe s 10-11 kmaccos
UCIIOJIb30BaHa HOPMAaTHMBHO-TIPAaBOBasi 0a3a, OMpENENIomas COACpKaHUE U OpPraHU3aIUI0
cpeaHero oo01ero oopa3oBaHus:

- Menepanbublii 3aKk0H Poccuiickoit @enepannu ot 29.12.2012 r. Ne273-d3 «O06
oOpazoBanun B Poccuiickoii ®enepanun»; (C HU3MEHEHUSIMU U JIONOJHEHUSIMH,
BCcTynuBIUMU B cuity ¢ 31.03.2015, ¢ 15.07.2016, 01.09.2016);

- [Ipukaz MunucrepctBa oOpa3zoBanust u Hayku PD ot 30.08.2013 Ne 1015 «O6
yrBepkieHuu [lopsiaka opranu3aiuy U OCyIIeCTBICHUS 00pa30BaTeIbHOM ACSITEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM ITPOrpaMMamM

- 00pa3zoBaTelbHBIM TPOrpaMMaM Ha4yaJlbHOTO OOIIEro, OCHOBHOTO OOINEro u
CpeIHero o011ero 0opa3oBaHuUs»

- Ilpuxasz Munnpocpemienuss Poccun ot 31.05.2021 Ne 286 "OO yTBepKaeHUU
(denepanbHOrO0 TOCYJapPCTBEHHOTO O0pa30BaTEIBLHOIO CTaHJIapTa HAYaJIbHOTO OOIIEro
oOpazoBaHus"

- CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOJIOTUYECKUE TPEOOBaHUS K YCIOBUSIM M
opraHuzalui o0y4deHus B 0OIE00pa30BATENbHBIX  YUPEKIEHUSAX», IMOCTAHOBJICHHUE
['maBHOTO rocynapcTBeHHOTO caHuTapHOro Bpada Poccuiickoit @eneparuu ot 28.09.2020r.
No28;

-Pacnopsixenue [IpaButensctBa Poccuiickoit @eaeparuu ot 09.04.2016 r. Ne 637-p
«O06 yrBepxkaeranu Konuenmuu npenoaaBanus B Poccuiickoit deneparuny;

-YcraB 'BOY «COII Nel8r. Manro6ek»;

-OcHoBHasi oOpa3oBaTeNbHas Mporpamma cpeaHero ooOmero odpaszoBanus ['bBOY
«COMHI Nel8 r.Manro6ek», mpotokoa Nel ot 31.08.2023r
- Jloxaneuble akTel I BOY « COII Nel8 r.Manrooex»;

Pabouyas mporpamma cocraBieHa k YMK C.M. Hukonsckoro u ap. «Anrebpa u Havana
MaTeMaTU4YecKoro aHaiamsa», 11 kiacc, Ha OCHOBE (eaepalbHOTO KOMIIOHEHTa
roCyJlapCTBEHHOTO CTaHaapTa o0miero oOpa3oBaHUs, TMPUMEPHOW MPOrpaMMbl IO
MaremMaTuke cpeaHero (MmoiaHoro) ooémero oOpa3oBaHus (0a30BBIM  YpOBEHb) IS
0011e00pazoBaTeNbHbIX IIKOJI, TUMHA3MH, jureeB (cocT. I.M.Ky3unenosa, H.I'. Munmiok.),
dbenepaibHOTO TEpevHs y4eOHUKOB, PEKOMEHJOBAaHHBIX MUHHCTEPCTBOM OOpa30BaHUS
Poccmiickoit ~ denmepanmui K HUCIONB30BAaHUIO B 00pa30BaTeIbHOM  IIpOIEcCe
B 00meoOpa3oBaTeIbHBIX YUYPEKICHUAX C Yy4eTOM TpeOOBaHWN K  OCHAIICHHIO
00pa3oBaTEeNbHOTO IIpoliecca B COOTBETCTBUU C COAEpPKAHWEM HAMOJHEHUs Y4eOHbIX
NpeIMETOB KOMIIOHEHTa TOCYAapCTBEHHOrO CTaHaapTa oOiiero oodpas3oBaHus, 0a3MCHOIO
yaeOHoro miaHa Ha 2022-2023y4ueOHbIi To/1.
MecTo npeamera B 0a3UCHOM y4eOHOM ILIaHe



Cormacao @enepanbHOMy 0Oa3WCHOMY Y4YeOHOMY IUTaHY IS 0Opa3oBaTEIIbHBIX
yupexnenuit Poccuiickoit ®enepannu 11 00s13aTeIbHOTO U3yYEHUs] MATEMATUKK Ha 3Tarie
OCHOBHOTO o0miero oo6pazoBanus (10-11 kmaccel) oTBOAUTCA 2 4Yaca B HeAeNI0., U3
IIKOJILHOTO KOMIIOHEHTa BblAensdercs eme 1 wac B Hegearo, PaOouas mnporpamma
KOHKPETU3UPYET COJEPKAHUE NPEIMETHBIX TEM O00pa30BaTEIbHOIO CTaHAApTa U JAET
pacnpeziesieHne y4eOHbIX YacoB I10 pasjienam Kypca.

B nannoil paboueii mporpaMMe Ha H3y4deHHE anreOppl M Hayal MaTeMaTHYECKOTO
aHanu3a B 11 kiacce oTBoauTcs 3 yaca B Henento, U3 pacuéra 34 yueOHbIx Hemenb — 102
yaca B I'oJl.



IIMTAHUPYEMBIE PE3YJAbBTATBI OCBOEHMAYYEBHOI'O ITPEIMETA «Aunredpa u

Hayajla MaTeMaTH4YeCKOI'0 AaHAJIN3a) .

JJMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIC PE3yIabTaTbl OCBOCHHA IIPpOI'PAMMBI y‘l€6H01"0 apcea- McerTra

«MaTtemMaTuka» xXapakTepHU3yIOTCH:
I pasicoanckoe eocnumanue:

c(OPMHUPOBAHHOCTHIO Tpa’KIaHCKOM HO3ULNU oOyuaromierocst Kak
aKTHUBHOI'O u OTBETCTBEHHOI'O 4JIeHa  POCCHHCKOTO oOurecTna,
MpEeJICTaBJICHUEM O  MaTeMaTHYeCKUX  OCHOBax  (pyHKIIMOHHUPOBAHUS
pa3IuYHBIX CTPYKTYp, SBJIEHUU, IpoUeAyp TpaXJaHCKOro oOIle- CcTBa
(BBIOOPHBI, ONPOCHI U TP .), YMEHUEM B3aUMOJIEMCTBOBATh C CO- UAJIBHBIMHU

UHCTUTYTAMU B COOTBETCTBUH C UX (PYHKIIUSIMHU U Ha- 3HAUCHUEM .
Iampuomuueckoe eocnumanue:

c(hopMHUPOBAHHOCTHIO POCCUNMCKON TPaKITAHCKON UACHTUYHOCTH, YBAXKCHUS
K TIpONLIOMY M HACTOSIIEMY POCCHHUCKOW MaTeMaTUKH, IEHHOCTHBIM
OTHOLICHUEM K OJOCTHXKEHMSIM POCCHUUCKHUX MaTeéMa- THUKOB M POCCUMCKOU
MaTE€MaTHYECKON MIKOJbI, K HMCHOJIb30BAHHUIO ATUX JOCTHKCHUM B APYTUX

HayKaxX, TEXHOJOTHUIX, chepax IKOHO- MUKH .
AYX08HO-HPABCMBEHHO2O0 B6OCHRUMAHUSL.
OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEM  poccuiickoro Hapoaa; cdop-

MHUPOBAHHOCTBIO HPABCTBCHHOI'O CO3HAHHA, OTHYCCKOI'O IIOBCAC- HMUA,
CBsiA3aHHOIO C TIIPAKTHYCCKHUM JIIPHUMCHCHHCM ,Z[OCTI/I)KGHI/Iﬁ Ha- YKH H
ACATCIIBbHOCTBIO yqéHOI‘O; OCO3HAaHHMEM JIMYHOT'O BKJIaJa B I10- CTPOCHHC

YCTOWYHUBOTO OYyJYIEro .
Icmemuueckoe gocnumanue:

OCTCTUYCCKHUM OTHOIICHHUCM K MHPY, BKJIOHAsaA 3CTCTHUKY MAaTCMa- THUYCCKUX

3aKOHOMEpPHOCTEM, OOBEKTOB, 3aJdady, pEIIeHUN, pacCyX-  JICHUMH;
BOCOPUUMYHMBOCTBIO K MAaTE€MaTHYECKHWM acCHOEKTaM pas3jiid- HbIX BHUJIOB
UCKYCCTBA .

Duzuueckoe eocnumanue.
cOpMHUPOBAHHOCTHIO YMEHUSI NPUMCHSITh MaT€MaTHYECKHE 3Ha- HUS B

WHTEpecax 3JI0OPOBOTO U 0Oe3ormacHoro oOpasza >KH3HH, OTBET- CTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO (3I0POBOE ITUTaHUE, COATaHCHUPOBAHHBIN
peXXUM 3aHATHH W OTAbIXa, perysipHas ¢u3n- YecKass aKTUBHOCTbH);
(puzugeckoro COBEPIICHCTBOBAHUS, opu 3a- HSITUSIX

CIIOPTUBHO-03JIOPOBUTEIILHON AESITEIBbHOCTHIO .
Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYJy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIOOUS; HH- TEPECOM K
pa3mudHbIM  chepaM  TIPOPECCHUOHAITBHOU NEATEILHOCTH, CBSI3aHHBIM C
MaTEeMaTHKONW W ©€ NPWIOKCHUSIMHU, YMEHHUEM COBEp- IIaTh OCO3HAHHBIN
BBIOOp Oynayieit mpodeccun u peann3oBhIBATH COOCTBEHHBIC KU3HCHHBIC
IUIaHBI, TOTOBHOCTBIO M CITOCOOHOCTBHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caMOO0Opa30BaHUIO HA MPOTSI- )KCHUH BCEH YKU3HU;, TOTOBHOCTHIO K aKTUBHOMY
y4acTUIO B  penie- HHAW  OPAKTUYESCKUX  3aJad  MaTeMaTHYCCKOU



HarmrpaBJICHHOCTH .
DKonozuueckoe eocnumanue:

CcOOpPMHUPOBAHHOCTHIO DKOJIOTHUYECKON KYJIbTYpPhl, TMOHUMAaHHUEM BIIHUSHUS
COLIMAJIBHO-DKOHOMHWYECKHUX IIPOLECCOB HA COCTOSIHUE MPUPOJHOU WU
COLMAJIBHON Cpeabl, OCO3HAHUEM TIJIOOATBHOTO Xapak- Tepa 3KOJOTHYECKUX
npoOJieM; OpHUCHTAIIMeH Ha NPUMCHEHHE Ma- TEMAaTHYCCKUX 3HAHUMU IS
peleHus 3ajiad B 00JIaCTH OKpPY Karo- MIEH Cpejibl, MIIaHUPOBAHUS MOCTYMKOB

U OLICHKH WX BO3MOXXHBIX MOCJICACTBUHN JIJIsI OKPY>KAIOIIEU CPENBI .
Ilennocmu nayumnozo nO3HaHUA.

c(HOpMUPOBAHHOCTHIO MHPOBO33pPEHMUS, COOTBETCTBYIOIIETO co-

BPEMEHHOMY YPOBHIO pa3BUTHS HAyKH UM OOMIECTBEHHOW TIIPAKTHKH,
MOHUMaHUEM  MaTeMaTHYeCKOW  HayKHh KakKk cdepbl  YeIOBEUYECKOU
NEITEJIbHOCTHU, OTaloB €€ pPa3BUTUSI W 3HAYUMOCTH JJISI Pa3BUTHSA
OUBUJIN3AMHN; OBJAACHUEM S3bIKOM MATEMAaTHUKA W MaTreMarhde- CKOU
KyJbTYpPOU KaK CpPEACTBOM IIO3HAHUSI MHPA; TOTOBHOCTBIO OCYILECTBIIATH
OPOCKTHYIO M HMCCIEAOBATEIbCKYIO JI€ITEJIbHOCTh HWHAWBUIAYAIBHO HW B
rpymnrie .

METAIIPEJIMETHBIE PE3YJIbTATDBI

MeTtanpeIMeTHBIC pe3yJIbTaThl OCBOCHHUS IIPOrpaMMBbI YY4EOHOTO IIpeJiMeTa
«MaremMaTuka» XapakKTEpU3YIOTCs  OBJIQJICHHECM YHHUBEpP- CaJlbHbIMU
nO3HA8AMEIbHBIMU oelcmeusmu, VHUBEPCAIbHLIMU
KOMMYHUKAMUGCHBIMU OCUCMEUSIMU, YHUBECPCAIbHbIMU pezy- IAMUGHbIMU
oetcmeusimu.

1) YHUBEpCaJbHbBIE IO3HABATEJbHbIE [CUCTBUS, oOecrieunBa- IOT
dopmupoBanue 0a30BBIX KOTHHUTHBHBIX IIPOIECCOB OOydYaro- IIUXCS
(oCBOGHHME METOHOB TIIO3HAHHUS OKPY’KAIOIIIEro MHUpa; TIPH- MCEHCHHEC
JIOTUYECKUX, HMCCIEIOBATEIIbCKUX  oOmepanuii, yMeHu paborath C
nHdopmauen.

ba3zoebie nocuueckue oeiicmeust:

® BBUSIBJISITH U XapaKTE€pU30BaTh  CYHIECTBEHHbIE  MPHU3HAKHU
MaTeMaTU4YeCKUX OOBEKTOB, TMOHSITHUNW, OTHOINCHUN MEXAY
ODOHSITUSIMU; (POPMYJIUPOBATH OMIPEACIICHUS TIOHSITUN; YCTaHABINBATH
CYIISCTBEHHBI TMPHU3HAK KJacCuUKAUHU, OCHOBAHUSA  JJIs
00001ICHUsI U CPaBHEHUSI, KPUTEPHUU NPOBOJUMOI0 aHAJIN3A;

® BOCIpPUHHUMATh, (GOopMyJIUpOBaTHL U IPEOOPA3OBHIBATH CYXKICHUSI:
YTBEPAUTEIbHBIC U OTpULIATCIbHBIC, CAUMHUYHBIC, YACTHBIC U OOIIHE;
YCJIOBHBIE;

® BBIBJIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U
npoTuBOpeYns B paKkTax, JaHHBIX, HAOIOJCHUSIX U YTBEPIKICHUSX;
npeajiaratb KpPUTEPUM OJIsI  BBISIBJICHUSI 3aKOHOMEPHOCTEU W
IPOTUBOPECYNM;

e JeJlaTh BBIBOJIBI C UCMOJb30BAHUEM 3aKOHOB JIOTHKH, N€AYKTUBHBIX U



WHAYKTUBHBIX YMO3AKJIIOUYEHUH, YMO3aKJIOUYEHUU 110 aHAJIOTUH;

® OPOBOJAMUTH CAaMOCTOATEIBHO JIOKA3aTeIbCTBA  MAaTE€MaTHYECKHX
YTBEPXKIACHUU  (IIpssMble W OT  HPOTHUBHOIO), BBICTPAUBATH
apryMeHTalluIo, MPUBOIUTH IIPUMEPBHI U KOHTPHPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJIBI;

e BbBIOMpaTh CIOCOO penieHuss y4eOHOW 3anauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOUpaATh HauOoJiee MOAXOMSIIIHUNA C YYETOM

CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHER).
ba3zoebie uccineooeamertbCcKue Oeiucmaeust.

® HCIIOJIb30BaTh BONPOCHI KAaK  HMCCIEAOBATECIBCKUM  HHCTPYMEHT
MO3HAHU;, (POPMYIHPOBATH BOMPOCHI, (PUKCUPYIOIIUE TIPOTUBOpPEUHE,
npoGsiemMy, ycCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, APIYMEHTHPOBATHh CBOIO MO3UILIUIO, MHEHUE;

® IIPOBOJMUTH CaMOCTOSITEIIBHO CILTAHUPOBAHHBIN DKCHEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4ECKOTO
0o0BbeKTa, SIBJICHUS, IIPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIYy
00BbEKTaMHU, SIBJICHUSIMU, IPOLIECCaMU;

® CcaMOCTOsITeNbHO (OpMyIUpOBaTh OOOOILEHUS W  BBIBOJABI IO
pe3yabTaTtaM IPOBEAEHHOIO HAOJIOJEHUSI, UCCIECHOBAHUS, OLIEHHUBAaTh
JIOCTOBEPHOCTD IMOJYUYE€HHBIX PE€3yJIbTAaTOB, BBIBOJOB U 0000 IIEHU;

® [POTHO3HUPOBATH BO3MOKHOE PA3BUTHE MNPOILECCA, & TAKXKE BBI- JBUTATh
MPEAIIOJIOKEHUSI O €r0 Pa3BUTUU B HOBBIX YCJIOBHSX.

2) YHM6€pCQJZbel€ KOMMYHUKAMUGBHbBLE deﬁcmeuﬂ, obecneuu-earom

chopmuposannocms COYUANIbHBIX HABBLIKOG 00YUAIOUIUXCS.
Oobuwenue:

e BOCIpUHUMATHL U (HOPMYJIUPOBATH CYXIAEHHUS B COOTBETCTBHUHU C
YCJIOBUSIMHU U LEISAMU OOLICHMSI; SICHO, TOYHO, I'PaMOTHO BBIpaXkaTh
CBOIO TOYKY 3pPEHHUsSI B YCTHBIX M IHCBMEHHBIX TEKCTaxX, JaBaThb
MOSICHEHHUS IO XO4Y PEUICHUs 3aadud, KOMMEHTUPOBATh MOJYYEHHBIN
pe3yJbTarT;

e B XOJ€ OOCYXJEHHMs 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYXIAacMOH
TEMBI, TIPOOJIEMBI, pelIaeMOM 3a7auM, BBICKa3bIBaTh UJI€U, HAIlEJICHHbIC
Ha IIOWCK PELICHUs; CONOCTABJISITh CBOM CYXKJCHUS C CYXJICHUSIMU
JPYTUX YYacCTHHUKOB JHajiora, OOHApy>XUBAaTh pa3jIMuMe U CXOACTBO
MO3ULUH; B KOPPEKTHOU (opme dhopmynupoBaTh pa3zHOTIIACHUs, CBOU
BO3PAKECHUS;

® MOPEACTAaBIATH  PE3yJbTaThl  PEIICHUs]  3aJadyd, HAKCIEPUMEHTAa,
WCCIEOBAHMUsI, NPOEKTA; CaMOCTOSTEIbHO BbIOUpaTh (dopmar
BBICTYIUIEHUsI C Y4Y€TOM 3aJad IPEe3EeHTAallUuM U OCOOEHHOCTEH

ayJIMTOPUH .
Compyonuuecmaeo:

® JTIOHHMMATb 51 HCITOJIB30BAaTh nmpeumynmiccCrBea KOMaHI[HOI\/’I 51



WHJIUBUAYAJIBbHONU padoOThl TIpU peUIeHHuH YYeOHBIX 3ajady;
OpUHUMATh 1Ie€JIb COBMECTHOM  JEATEJIbHOCTH, IJIAaHUPOBATH
OpTaHM3alMI0 COBMECTHOUW pabdoThl, paclpencisaTh BUAbI pPadoT,
JIOroBapuBaThCcs, OOCYXJaTh TIpPOIleCC U pe3yabTaT paboThI;
0000111aTh MHEHUS HECKOJIBbKHUX JIFOIECH;

y4JacTBOBaTh B TPYMNIOBBIX ¢dopMax padoThl (0OCYyKIeHUs, OOMEH
MHEHHH, «MO3TOBBIC HITYPMBI» H HWHBIC); BBIMIOJHITH CBOIO YacTh
paboThl U KOOPAWHHUPOBATH CBOU JICUCTBHUS C APYTUMHU WICHAMH
KOMaHJIbI, OIICHUBATh KAUYECTBO CBOCTO BKJIaJIa B OOIIUII MPOIYKT I10
KpUTEPHUIM, CPOPMYITUPOBAHHBIM yIaCTHUKAMU B3aUMOJICHUCTBUSI .

Ilpeomemmnuie:

ypaBHCHI/I}I 1 HCPaBCHCTBA

IIpumeHATh, CBOMCTBA CTENEHM IS NPeoOpa30OBaHUSL BBIPAKECHUIM;
OIIEpUPOBATh IOHATUSIMHU: IOKA3ATEIILHOE YPABHEHHUE U HEPABECHCTBO;
pelaTe OCHOBHBIE TUIIbI ITOKA3aTEJIbHBIX YPABHEHUU U HEPABEHCTB .
BrinonHsaTe npeodpa3zoBaHusl BIPAXKEHUH, COAEpKAIUX JIOrapu(Mbl;
onepupoBaTh  MNOHITHSAMHU: Jlorapu(MHUUYECKOE  YypaBHEHUE U
HEpaBEHCTBO;  peuiaTb  OCHOBHBIE  THUIIBI  JIOTapU(PMHUUECKUX
YPaBHEHUM U HEPABEHCTB .

Haxonute penieHust npoCTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB .
OnepupoBaTh NOHSATUSIMH: CHUCTEMa JIMHEWHBIX YpPaBHEHUU MU €€
peluIeHne; WCIOJb30BaTh CHUCTEMY JIMHEWHBIX YPAaBHECHUMN IS
peleHnss NPaKTUYECKUX 3aJ1ay .

Haxomute  pemieHuss  OpOCTEHMIIMX CUCTEM UM COBOKYIIHOCTEH
panyoHaJIbHBIX YPABHEHUN Y HEPABEHCTB.

MogaenupoBaTh peajbHblEe CUTyalldH Ha sI3bIKE ajireOpbl, COCTABJIISIThH
BBIDAXXCHUS, YPABHEHUs, HEPABEHCTBA U CHCTEMBI IO YCIOBHUIO
3a/la4M, HCCIENOBaThb IIOCTPOEHHBIE MOJIECIU C MCHOJIB30BAHUEM
arrrapara ajareOphl.

®Oynkuun u rpaduku

OnepupoBaTh TOHATUSIMU: NepuoauYecKasi (PyHKILHUsS, MPOMEXKYTKHU
MOHOTOHHOCTH (DYHKIIUH, TOYKHU ISKCTpeMyMa (PyHKIMU, HAauOOJIbIIIEee
U HaUMEHbIIIEe 3HAYCHUsI (PYHKIMHU Ha MPOMEXKYTKE; HCIIOJIH30BaTh
UX JJIs UccaenoBanus (pyHKIIUU, 3aJaHHOU TpadUKOM .

OnepupoBath TMOHSITUSIMH rpaduku MOKa3aTeJILHOM,
norapupMHUUYECKOH M TPUTOHOMETPUUYECKUX (YHKIUN; H300pakaTh
UX Ha KOOPJAMHATHOW IUIOCKOCTH M WCIIOJIb30BaTh JUIS PEIICHUS
YpPaBHEHUH U HEPABEHCTB .

N300pakaTh Ha KOOPAMHATHOW IUUIOCKOCTH TIpadUKH JIMHEWHBIX



YPaBHEHUH W HCIOJB30BAaTh WX IJIS PEHICHUS CUCTEMBbI JIMHEWHBIX
YpaBHEHUHU.

e lcnonw3oBarh rpadukd (PYHKUUN A HCCIEAOBAaHUS MPOIECCOB U
3aBUCUMOCTEMN n3 JIPyTrux y4eOHBIX JUCLMIIIAH.



OnepupoBaTh HOHATHUSIMU: HENIPEPBbIBHAA (PYHKIMS; MPOU3BOAHAsI (PYHKIIUH; UCIIOJIB30BaTh T€OMETPUUECKUN U
(uznyeckuii CMbICH TIPOU3BOAHOM JIJIs PEILICHUS 3a1ad .
e HaxoauTe nmpou3BOJHBIE DJIIEMEHTApPHBIX (PYHKIUN, BBIYUCIATH HPOU3BOJHBIE CYMMBbI, HNPOU3BEACHUS,
4acTHOTO (QYHKIIUH .
e lcnonp30BaTh NPOU3BOJIHYIO JUIS UCCIIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTB M DKCTPEMYMBbI, IPUMEHSITH
pEe3yJIbTAThI UCCIIEAOBAHUS K TOCTPOEHUIO I'PAPUKOB .
e lcnonbp30BaTh MOPOU3BOAHYIO Ui HAXOXJACHUSA HAWIY4lIEro peleHUus B IIPUKIAJAHBIX, B TOM YHUCIE
COLIMAJIBHO-DKOHOMHWYECKUX, 3a1a4ax .
e OnepupoBaTh INOHITUAMHU: NEpPBOOOpa3Hass MW HHTErpaig; M[OHU- MAaTh T€OMETPUYECKUU M (U3UYECKUI
CMBICJI MHTErpa’a.
e Haxoauts mnepBooOpa3HbIe >IEMEHTAPHBIX (YHKIMI; BBIUUCIATH HHTErpan mno ¢dopmyie HproTOHa—
JleliOHM1IA.
e Pemares npukiaaHble 3a7adyd, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKOTO U (PU3MUECKOro XapakTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHaJIn3a .

Conep:kanue Kypca
Kk yueOnuky C.M. Hukosabckoro u ap.
«AJire0pa v Havyajia aHAIM32a» (0a30BbIi YPOBeHb 3 4yaca B Heaell0, 34 yueOHbIe Heaeu, Becero 102 yaca).
1. ®yukuuu u rpadguxu (10 yacos, u3 Hux 1yac KOHTpPOJIBLHAsA padoTa).

Oynkiuu. O01acTh onpeneneHus 1 MHOKecTBO 3HaueHul. ['padux @yuknuu. [loctpoenue rpadukoB GyHKINMA, 3aJaHHBIX
paznuyHbiMH criocobamu. CBoHCTBa (PYHKIMII: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTh, NMEPUOJUYHOCTb, OIPAHUYEHHOCTD.
[IpomexxyTku Bo3pacTaHusi U yObIBaHMSI, HAMOOJIbIIEE U HAUMEHBIIEE 3HAYEHHMSI, TOUKH SKCTpeMyMa (JIOKaIbHOrO MakCuMyma u
MuHUMYMa). ['paduueckast unrepnperanus. [[pumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN B peajibHbIX Mpolieccax U SBJICHUSX.
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[IpeoOpazoBanus rpaduKoB: MapauieabHbII NEPEHOC, CAMMETPHS OTHOCUTEIBHO OCEH KOOPIUHAT U CUMMempuUs
OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO NPAMOU Y = X, pacmsdiceHue u cocamue 80071b ocell

KOOpOUHam.

Bepmuxanvhvie u copuzonmanvhvie acumnmomul epaguros. I paguxu OpoOHO-TuHeUHbIX QYHKYULL.
Oo6parnas Gyskius. Obacms onpedenerus u 0oiacme 3naveruti oopamuou hynkyuu. I'paduk oOpaTHON QYHKITHH.
Tonamue o nenpepvienocmu yHKyuU.

2. IIpousBoaHas pyHKUMHU U ee IPpUMeHeHue (234aca, M3 HUX 24Yaca KOHTPOJIbHbIE padoThI).

[Tonsatue o mpou3BoAHOM GYHKIUHU, (PU3HMYECKUM U TeOMETPUUYECKHN CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelbHOU K
rpaduky ¢yHkiuu. IIpou3BojiHbIE CYMMBbI, Pa3HOCTH, MPOU3BEJEHUS, YaCTHOTO. [Ipou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynkuumii. [IpumeHeHne Mpou3BOAHONM K UCCIEIOBAHUIO (DYHKIMI U MOCTPOCHUIO rpaduKoB. [IpouzeodHvie obpammuol GyHKkyuu
U KOMRO3UYUU OAHHOU (DYHKYUU C TUHEUHOLL.

[Tpumepsl NCTIOIB30BAaHUS TPOU3BOHON JIJIS1 HAXOXKACHUS HAWITYUIIEro PEelIeHUs B IPUKIIAIHBIX, B TOM YHUCJIE COLIMATIBHO-
HPKOHOMHUYECKHUX, 3afauax. Haxoxenue ckopoctu Juist mpolecca, 3a1aHHoro popmynoi unu rpaguxkoM. Bropas npousBogHas u
ee (U3HYECKUI CMBICIT.

3. IlepBooOpa3nasi u unTerpaj (10 yacos, u3 Hux 14ac KOHTpPOJIbLHAsA padoTa).

llonamue 06 onpedenenHom unmezpane Kax niowaou KpusonuuetiHou mpaneyuu. IlepBooOpaznas. @opmyna Herotona-
Jleitonu1a.

[Ipumepsl IpUMEHEHUs1 MHTErpaja B (PU3UKE U TEOMETPUHU.
4. YpaBHeHusi M HepaBeHCTBA (484aca, U3 HUX KOHTPOJIbHBbIE pa0doThl 34aca).

OcCHOBHBIC TPHEMBI PEIICHUS CHUCTEM YypaBHEHUM: TIOJACTAaHOBKA, aireOpandyeckoe CIIOKEHUE, BBEJCHUE HOBBIX
MIEPEMEHHBIX. PaBHOCWIIBHOCTh ypaBHEHUW, HEPABEHCTB, CUCTEeM. PemieHne npocTeMlMX CUCTEM YPaBHEHUH C JByMs
HEU3BECTHBIMU. PellleHne CHCTEM HEPABEHCTB C OJTHOW EPEMEHHOM.

Ucnonp3oBanne cBOWCTB U rpadukoB (YHKIMNA TpH pEHICHWH YpPAaBHEHWM H HEPABEHCTB. METOJ HMHTEpBAJIOB.
N300pakeHre Ha KOOPAMHATHOM TIJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHWUN M HEPABEHCTB C JIBYMS TMEPEMEHHBIMU M HX
CUCTEM.
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[IpuMeHeHre MaTeMaTUYeCKUX METOJIOB JUIsl PELICHUS COIEPKATENbHBIX 3a71a4 U3 PAa3IMYHbIX 00J1acTel HAYKU U
npakTuku. UHTepnperanus pe3yabTara, yueT peaibHbIX OrpaHUYCHUN.

5. IloBTOpeHHE Kypca ajred0pbl 1 MATEMATHYECKOro aHaau3a (16 yacos, U3 HUX 2 yaca KOHTPOJIbHbIE Pad0ThI).

(Kypcugom BBIIICIICH MaTepUall, KOTOPHIN MOMJCKUT H3yUYEHUIO, HO He BKJIOUYaeTcs: B TpeboBaHus K YPOBHIO TIOJITOTOBKH
BBITTYCKHUKOB)

Y4eOHO-TeMaTHYeCKOE IVIAHUPOBAaHME 110 MaTeMaTHKe (aJredpe U HAYAJIaM MaTeMAaTHY€CKOT0 aHAJIN3a)
B 11 kiacce
(3 4 B Hepeusr0, 34 yueOHbIE Heged, Becero 102 )

Pazgen, Tema. Koma-Bo wacon Kom-Bo Kom-Bo
KOHTPOJIbHBIX | IPAKTHYECKUX

pabor pabor
DOyHKIMHA U UX rpadyKu 7 0
[Tpenen dyHkIMKM U HENIPEPHIBHOCTD 1 0
OOpatHble QyHKIUU 2 1
[TpousBogHas 8 1
[IpuMeHeHne MPON3BOTHOM 15 1
[lepBooOpa3Has u UHTErpa 10 1
PaBHOCMIIBHOCTH YpaBHEHUI U HEPABEHCTB. 2 0
YpaBHEHUS-CIICICTBHS 4 0
PaBHOCMIIBHOCTD YpAaBHEHHI W HEPABEHCTB 8 1

cUCTeMaM
PaBHOCHJIBHOCTh YpPaBHEHHUI HA MHOXECTBAX 5 0
PaBHOCHIILHOCTh HEPABEHCTB HA MHOKECTBAX 6 0
Meton npoMeXyTKOB JUIsl ypaBHEHUN U 4 1
HEPABEHCTB
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Hcnonb3oBanre CBOMCTB (DYHKITUN MPU PEIICHUN 5
YPaBHEHHI U HEPABEHCTB
CucrteMbl ypaBHEHUN C HECKOJIBKHUMU 6
HEU3BECTHBIMU
YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C 4
napaMeTpaMu
IToBTOpEHUE 15
Bcero 102
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KajnenaapHo-treMaTHu4ecKkoe IVIAHUPOBAHHUE MO MaTeMaTHKe (ajredpa m HayaJia MaTeMaTH4eCKoro anaausa) B 11 kiacce
(3 4 B Hepeurro, Beero 102 yaca), yueOnuku: C.M. Hukosbckuii — anredpa u Hauajia MaTeMaTH4ecKoro anaaunsa 11 kiaacc

Tema ypoka KommuectBo KonnuectBo [ara npoBeneHus
S o KOHTPOJIbHBIX Pa0bOT IPAaKTUYECKUX paboT
:
g E " IIman dakTt
S g
7
§1. @yukuuu 1 uX rpagpuKu 7
1 DneMeHTapHbIe QYHKIUU 1 1-4.09
2 Ob6nacTp onpeaeneHus U 00JacTh U3MEHEHUS 1 1-4.09
byakuun. OrpaHUYeHHOCTh DYHKIIMT
3 YeTHOCTb, HEUETHOCTD, IEPUOIUYHOCTD (PYHKIUI 1 1-4.09
4 [TpomexyTkH Bo3pacTaHusl, yObIBaHUS, 1 6-11.09
3HAKOMOCTOSTHCTBA M HYJIH (PYHKITHH
5 [TpomexyTku Bo3pacTaHusl, yObIBaHUS, 1 6-11.09
3HAKOMOCTOSTHCTBA M HYJIH (PYHKITHH
6 HccnenoBanue GyHKIMIA U TOCTPOCHUE UX 1 6-11.09
rpadMKOB 3JI€MEHTapHBIMU METOIaMHU
7 OcHoBHBIE c110cOOBI TpeoOpa3zoBaHusi rpaMKOB 1 13-18.09
§2. Mpenest GyHKIUH M HENMPEPHIBHOCTH 1 13-18.09
8 [TonsiTue npenena GyHKIUK 1 13-18.09
§3. O6parubie QyHKIUH 2
9 [TonsTHe 0OpaTHOM QyHKINH 1 20-25.09
10 KonrponbHas pabots! Nel «Dynkuuu u ux 1 20-25.09
rpaduxm»
§4. IlpousBoanas 8
11- [TonsTre TpoN3BOIHON 2 20-25.09, 27-
12 2.10
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13 [TponsBoaHas cymmbl. [Ipon3BoiHas pa3HOCTH. 1 27-2.10
14- [IpousBoanas npoussenenus. [IponzBoanas 2 27-2.10
15 YaCTHOTO 4-9.10
16 [Tpon3BoiHBIC HIIEMEHTAPHBIX (QYHKINH 1 4-9.10
17 [TpousBoHas CIOKHON QYHKIMH 1 4-9.10
18 Kontponbnas padota Ne2. «IIpousBoanas» 1 11-16.10
§5. [lpuMeHenne NPOU3BOIHOM 15
19- MaxkcumMyM 1 MUHUMYM (DyHKIMH 2 11-16.10
20
21- VYpaBHeHUE KacaTelIbHOU 2 18-23.10
22
23 [TpuGnmxeHHbIC BEIYMCICHUS 1 18-23.10
24- Bospacranne u yobiBaHue (yHKIHIA 2 25-30.10
25
26 [Tpon3BoHBIE BBICIIHMX TTOPSIKOB 1 25-30.10
27- OkcTpeMyM (QyHKINHU C €IMHCTBEHHOU 2 10-13.11
28 KPUTHYECKON TOUKOHN
29- 3agaun Ha MAaKCUMYM U MUHUMYM 2 15-20.11
30
31- | Tloctpoenue rpadukoB GyHKIHN C TPUMEHEHUEM 2 15-20.11, 17-
32 TPOU3BO/IHAS. 27.11
33 KontposnbHas pabota Ne3. «IIpumenenue 1 17-27.11
ITPOU3BOTHOMN
§6. llepBooGpa3Hasi M HHTErPaJ 10
34- [Tonsarue nepBoobpazHoO 3 29-4.12
36
37 [Inomags KpUBOJIMHENHOM TpaNeUuu 1 6-11.12
38 OmnpeieIeHHbBIN HHTErpajl 1 6-11.12
39- ®opmyna Herotona-JleitOnura 2 6-11.12
40 13-18.12
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41 CBoIiCTBa ONPE/ICIICHHBIX HHTETPAJIOB 1 13-18.12
42 [IpumeneHue onpeeneHHbIX UHTETPaIoB B 1 13-18.12
TeOMETPUUYECKUX M (PU3NUECKUX 3a]jauax
43 KonTponbnas padota Ne4 «IlepBoobpasnas u 1 20-25.12
WHTETpa»
§7. PABHOCHJILHOCTH YPABHEHHI H HEPABEHCTB. 2
44 PaBHOCHIBHOCTH MpeoOpa3oBaHusl ypaBHEHHIMA 1 21-26.12
45 PaBHOCUIIBHOCTB peoOpa3oBaHMsl HEPABEHCTB 1 21-26.12
§8. YpaBHeHHUSA-CIeICTBHS 4
46 [TonsiTHe ypaBHEHUSA-CIIE/ICTBUS 1 13-16.01
47 Bo3BeneHne ypaBHEHUS B YETHYIO CTEIICHb 1 13-16.01
48 [TorenuupoBanue gorapuMUUECKUX YpaBHEHUN 1 13-16.01
49 Jpyrue npeobpazoBanusi, IPUBOISIINE K 1 18 -23.01
YPaBHEHHIO-CJIEJICTBHIO
§9. PAaBHOCHJILHOCTH YPABHEHHIl M HEPABEHCTB 8
cucreMaM
50 OCHOBHBIE TIOHSTHS 1 18 -23.01
51- Pemienue ypaBHeHMH ¢ IOMOLIBIO CUCTEM 2 18 -23.01
52 25- 30.01
53 VYpaeuenus Buna f(a(x)) = f(B(x)) 1 25-30.01
54- Pemienne HepaBeHCTB € MOMOIIBIO CUCTEM 2 25-30.01
55 1- 6.02
56 HepasenctBa Buna f(a(x)) > f(£(X)) 1 1-6.02
57 Kontponbnas padota No5 «PaBHOCHIBHOCTH 1 1-6.02
ypaBHEHHE ¥ HEPABEHCTB CUCTEMaM)»
§10. PaBHOCHJILHOCTH YPABHEHMIT HA 5
MHOK€eCTBaX
58 PaBHOCMIIBHOCTH YpaBHEHMI Ha MHOKECTBAX. 1 8-13.02
OCHOBHBIE TIOHSTHS
59 Bo3sBenieHHEe ypaBHEHUS B YETHYIO CTEIIEHb 1 8-13.02
60 YMHOXEHHE YpaBHEHHUS HA (DYHKITHIO 1 8-13.02
61 Jlpyrue npeobpazoBaHus ypaBHEHUN 1 15-20.02

16




62 [IpumeHeHne HeCKOJIBKUX MpeoOpa3oBaHuit 1 15-20.02
§11. PAaBHOCHJILHOCTH HEPABEHCTB HA 6
MHOKeCTBaxX
63 PaBHOCHJIBHOCTH HEPABEHCTB Ha MHOKECTBAX. 1 15-20.02
OCHOBHBbIE NIOHATUS
64 BosBenenue HepaBeHCTBA B YETHYIO CTEMCHb 1 22- 27.02
65 YMHOXeHHEe HepaBeHCTBA Ha (DYHKIIHIO 1 22-27.02
66 PaBHOCHIIBHOCTh HEPABEHCTB HA MHOXKECTBAX. 1 22- 27.02
Jlpyrue npeobpa3oBaHusi HEPAaBEHCTB
67 PaBHOCWIBHOCTH HEPABEHCTB HA MHOYKECTBAX. 1 1- 6.03
ITpuMeHeHne HECKOIbKUX NpeoOpa3oBaHuil
68 Hectporue HepaBeHCTBa 1 1- 6.03
§12. MeTox NpoMe;KyTKOB /IJIsl yPABHEHU H 4
HEPaBEHCTB
69 YpaBHEHUS ¢ MOTYIISIMH 1 1- 6.03
70 HepaseHcTBa ¢ MOyJIIMH 1 7-12.03
71 Merto MHTEpBAJIOB AJIsl HEIPEPBIBHBIX (PyHKLIUI 1 7-12.03
72 Kontponbnas padota Ne6 «PaBHOCHIBHOCTH 1 7-12.03
yYpaBHEHMI U HEPABEHCTB HA MHOXKECTBAX»
§13. UcnoJib30Banue CBOMCTB PYyHKIUI MPH 5
pellieHHH YPABHEHUIi H HEPABEHCTB
73 Hcnonb3oBanue obnacteii CylecTBOBaHHS 1 14-20.03
byHKIMIA
74 Hcnonb30BaHue HEOTPULIATENLHOCTU (PYHKIMH 1 14-20.03
75 Vcnonb30BaHue OrpaHUYEHHOCTH (QYHKIIUH 1 14-20.03
76 Hcnonp30BaHre MOHOTOHHOCTH B DKCTPEMYMOB 1 21- 25.03
byHKIIUHU
77 Hcnosb30BaHNEe CBOMCTB CHHYCA M KOCHHYCA 1 21- 25.03
§14. CucreMbl ypaBHEHHH ¢ HECKOJIbKUMH 6
HEU3BECTHBIMHU
78- PaBHOCHIIBHOCTE cHCTEM 2 21- 25.03
79 05-10.04

17




80- Cucrema-ciieIcTBUE 2 05-10.04
81
82- MeTo/1 3aMeHbl HEU3BECTHBIX 2 12-17.04
83
§15. YpaBHeHHMsI, HEPABEHCTBA U CHCTEMBI € 4
napaMeTpamMu
84 YpaBHEHHS ¢ TAPAMETPOM 1 12-17.04
85 HepasenctBa ¢ mapamerpom 1 19-24.04
86 CucreMsl ypaBHEHHH ¢ TapaMETPOM 1 19-24.04
87 | KonrponbHas padora Ne7 «Cuctemsl ypaBHEHUI ¢ 1 19-24.04
HECKOJIbKUMH HEU3BECTHBIMI
IloBTOpEeHue 12
88- | IloBTOpeHue Kypca anreOpbl U MAaTEMaTUYECKOTO 10 25.04-14.05
100 anamm3a X-X| kimaccos
101- HToroBast KoHTposbHas paboTta Ne8 2 16-21.05
102

q)OprI, METOAbI U TEXHOJIOTHHA oﬁyqemm:

YpOKH 00BSICHEHHSI HOBOT'O MaTepurara;

KOMOMHHPOBaHHBIE YPOKHU;

YPOKH 0000IIEHHS M CHCTEMaTH3alluN;

YPOKHU TIPOBEPKHU 3HAHUHN, YMEHHUI 1 HABBIKOB 00yUaIONTNXCS,;
YPOK — Y4eOHBIH MPaKTUKYM;

MPOOJIEMHBIHN YPOK;

YaCTUYHO MTOMCKOBBIN YPOK.

IIporpaMmmHo-MeTOAMYECKOE 0O0ecIedeHHe
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1. Co6opnuk "[Iporpammsl a1 0011€00pa3oBaTEIBHBIX KO, TMAMHA3MH, TuiieeB: Maremaruka. 5-11 xi1.””/ Coct. I.M.Ky3nenosa, H.I'. Munatoxk.
— 3-e m31., crepeorurt.- M. [lpoda, 4-e uzn. — 2004r.

2. COOpHHMK HOpPMaTHBHBIX TOKyMEHTOB. Martemartuka. @enepanbHblil KOMIOHEHT IrOCYJapCTBEHHOr 0 cTanapTa. denepalibHblil 0a3UCHBIH MJ1aH.
Cocrasutenu: 2.J1. Iuenpos, A.I'. Apkaanes, - M, : [Ipocda, 2004.

3. AnreOpa u Havaja MaTeMaTH4YeCKOro aHanm3a: yueO. mis 11 k1. obmeoOpa3oBar. YupexaeHuit: 6a30Bblil 1 mpoduibHbIi ypoBHU /C.M.
Huxonbsckuit, M. K. Iloranos, H. H. Pemmernukos, A. B. [lleBkun.- 11-e uzn., gomn. -M.: IIpocsemenue, 2016.

4, Anre0Opa u Havajla MaTEeMaTUYECKOT0 aHalu3a: auaakTudeckue Mmarepuansl 11 11 k1. /M.K. Tloranos, A.B. [lleBkun. — 3-¢ u3a. — M.
[Ipocseuienue, 2016.

5. AunreOpa u Hayasia MaTeMaTUYECKOro aHanuza. Temaruueckue Tecthl. 11 kiacc: 6a3oBbiit 1 npoduibhbiil ypoBHU/IO. B. lllenenesa. — 2-e u3 .,
M.: IlpocBemienue, 2016.

HNurepHeT-pecype

1. www. edu - "Poccuiickoe obpazoanue" denepanbHblil MOpTall.
2. www. school.edu - "Poccutickuii 00meo0pa3oBaTebHbINA mopTan”.

3. www.school-collection.edu.ru/ Exunas xomiekiust udpoBbIX 00pa30BaTeIbHBIX PECYPCOB

o

. www.mathvaz.ru - docbe WKOAbLHOro yunTensa maremaTuku

5. www.it-n.ru" Cerb TBOPYeCKHUX yuuTeeii"

6. www .festival.1september.ru ®ectuBanb negarorndeckux uaei "OTKPHITHIN ypok"

\]

. http://www.fipi.ru/

8. http://muravin2007.narod.ru/

9. http://www.drofa.ru/

10. http://www.proshkolu.ru
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11. http://gia.edu.ru/

12. http://www.ege.edu.ru/

13. http://festival.1september.ru/

14. http://www.ctege.info/

15. http://nsportal.ru/

16. http://www.irsho.ru/

17. http://window.edu.ru/
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