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IHosicHuTeALHAA 3AIINUCKA

Crartyc n1okymeHTa

PaGouas nporpamma o maremaruke i odydaromuxcst 10-11 knaccoB MBOY COLI Ne 2 r. Arpsiz PT pa3paboraHa Ha OCHOBaHHU:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoir Deneparyny;

npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka opraHu3alMd U OCYLIECTBICHUS 00pa30BAaTEIbHON NEATEIbHOCTH MO OCHOBHBIM
00111e00pa3oBaTEIbHBIM MPOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HavyaJbHOTO OOIIEro, OCHOBHOT'O OOIIEr0 U CpeaHero oomero oopazoBanusy (pacupocTpaHseTcs
Ha rpaBooTHomeHus ¢ 1 centsops 2021 roga);

npukasza MunoopHayku ot 17.05.2012 Ne 413 «O06 yreepxaenun ®I'OC cpeanero ooiiero oopasoBaHus»;

CIT 2.4.3648-20 «CaHuTapHO-3THASMHOIOTMUECKUE TPEOOBaHMS K OPraHU3allMsM BOCIHTAaHUS U OOYYCHHMS, OTIbIXa W O3JOPOBJICHUS JIETeH U MOJIOACKMY,
YTBEPKACHHBIX [TOCTAHOBJIICHHEM TJIaBHOTO caHuTapHoro Bpaua ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urueHndyeckre HOPMATHUBBI M TPEOOBAaHUS K 00ECHEUYeHHI0 0€30HacHOCTH W (M) Oe3BPEIHOCTH IS YelioBeKa (PaKTOPOB CPEIbl OOUTAHUSY,
YTBEPIKIEHHBIX IIOCTAaHOBJIEHNEM TJIABHOrO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

KOHIIEMIINH Pa3BUTHI MaTEMAaTHYECKOr0 00pa3oBaHus, YTBEPKIACHHOM pacmopsbkenrneM llpaBurensctBa ot 24.12.2013 Ne 2506-p;

y4eOHOTO IIaHa CpeAHero oomero odpa3oBaHus, yrBepxkaeHHoro mpukazom Ne 181 «O» ot 15.07.2021 r. «O BHeCEHHM W3MEHEHHWM B OCHOBHYIO 0Opa3oBaTeIbHYIO
MIpOrpaMMy CpeaHEro oomero oopa3oBaHusm;

paboueii mporpammel Bocriutarust MbOY COIII Ne 2 r. Arpei3 PT, yreepxknennoit mpuka3zom Ne 225 «O» ot 29.08.2021 r.;

rosiokeHus o padbounx mporpammax MBOY COILL Ne 2 1. Arpei3 PT, yrBepxkaerroro npuka3zom Ne230 «O» ot 31.08.2021 r.;

O61mas xapakTepucTHKA Y4eOHOT 0 MpeMeTa

N3yyenne MaTeMaTHKH HA 6230BOM YPOBHE Cpe/IHero o41iero 00pa3oBaHusi HAMPABJIEHO HA IOCTHKEHUE CJIeMYIOIINX IeIeii:

(¢opMupoBaHue NMpeACTABJIEHUNH 0 MaTeMaTHKE KaK YHHBEPCAILHOM S3bIKE HAYKH, CPEJICTBE MOJACIMUPOBAHUS SBICHUN U MPOLECCOB, 00 MUASSIX U METoIax
MaTEeMaTHKH;

Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, aJTOPUTMUYECKOH KYJIBTYpBl, IPOCTPAHCTBEHHOTO BOOOPaXEHHS, AJITOPUTMHUYECKOH KYJIBTYpPBl, KPUTHYHOCTH MBIIIICHHS
Ha ypOBHE, HEOOXOANMOM 1Sl Oyaymiel mpoecCHOHAIBHON ASSITETFHOCTH, a TAKXKe ITOCIEAYIONIEro 0Oy4eHUs B BBICIICH IIIKOJIE;

OBJIa/IecHHE MATEeMAaTHYeCKMMHU 3HAHUSIMH H YMEHUSIMH, HEOOXOMMBIMH B ITOBCEHEBHOM KH3HH, JUIS H3YYEHHS MIKOJIBHBIX €CTECTBEHHOHAYYHBIX UCIIUILINH
Ha 6a30BOM YpOBHE, JUIA MTOydeHHs 00pa30BaHUs B 00JACTsIX, HE TPEOYIOUMX YIITyOJIeHHONH MaTeMaTHIEeCKOH OATOTOBKY;

BOCMMTAHHE CPEICTBAMH MAaTEeMaTHKU KYJBTYpPbl JIMYHOCTH, MOHUMAHHs 3HAYMMOCTH MAaTEeMaTHKH Ui HAYyYHO-TEXHHYECKOTO Mporpecca, OTHOMICHUS K
MaTeMaTHKe KaK K YaCTH OOIIEYeI0BeYeCKON KyIbTyphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHSI MATEMATHKH, SBOJIONNEH MaTEMaTHIECKUX HJICH.

OcHOBHBIE 321241

PasBurne:

SIcHOCTH ¥ TOYHOCTH MBICIH, KPUTUYHOCTH MBILUIEHUS, HHTYULIUH, JIOTUYECKOTO MBIIUIEHUS, JIEMEHTOB AJITOPUTMUYECKON KYJIbTYPHI,
MIPOCTPAHCTBEHHBIX MPEACTABICHHH, CIOCOOHOCTH K MIPEOA0TICHHUIO TPYTHOCTEH;

MaremaTuuecKoi peun; BHUMaHUS; TaMSTH;

HaspikoB camo 1 B3auMONIpOBEPKHU


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/

BocnurTanmne:
- KynapTypsl TMYHOCTH, OTHOIIEHUS K MAaTeMAaTHKE KaK K YacTH OOIIEYEIOBEYECKOW KyIbTYphI, TOHMMAaHHUE 3HAYMMOCTH MATEMATHKH JUIS

HAYYHO-TEXHUYECKOTO MPOTpecca;

- BoneBnix Ka4deCTB, KOMMYHI/IKa6€JII)HOCTI/I; OTBCTCTBCHHOCTM.

JlaHHBII TIpeIMET JIOTUIECKHUI CBSI3aH ¢ XUMHUEH, PU3UKOH, Onoioruel, reorpaduei v ¢ IpyruMHu MpeIMeTaMi H3yJarolIuiics B TaHHOM KJacce.

I[Inanupyemble pe3yJbTaThl Kypca
MaremaTuka: anreﬁpa H HAYAJIa MATEMATUIECCKOI0 aHaJIu3a, reoMeTpust

bazoBsiii ypoBeHb «lIpobieMHO-QyHKIIMOHAIBHBIE PE3YAbTATHI»

Paznen |. BeinmycKHHK HAayduTCS I11. BBITyCKHUK MOJY4UT BO3MOKHOCTh HAYIUTHCS
Hemn Jlnst ucrionib30BaHMsI B TIOBCEIHEBHOM KU3HU U st pa3BUTHA MBILIJICHHS, HCIIOJIb30BAHUS B IOBCEIHEBHOM KU3HU
OCBOCHUS obecrieueHnst BO3MOKHOCTH YCTICIITHOTO 1 oOecreueHrs BO3MOYKHOCTH YCIICIITHOTO MPOI0DKEHHS 00pa30BaHUS 110
npeaMera MIPOIOJKEHHS 00pa30BaHUS 10 CTICIIHAIIBHOCTSM, | CIIEHUAIBHOCTSM, HE CBA3aHHBIM C IPUKJIAAHBIM UCIIOJIb30BAHNEM MAaTEMATUKHU

HE CBSI3aHHBIM C TIPHUKJIAHBIM HCIIOIh30BaHUEM

MaTEeMaTHUKH

TpeboBanus K pe3yiabTaTaM
OneMeHThI OmnepupoBath Ha 0a30BOM YPOBHE MOHITHSIMHU: OnepupoBaTh MOHATHAMH: KOHEYHOE MHOYKECTBO, 2JIEMEHT MHOECTBA, TI0IMHOKECTBO,
TEOPUHU KOHEYHOE MHOJKECTBO, 3JIEMEHT MHOYKECTBA, nepecevueHne U 00beTMHEHNE MHOXKECTB, YUCIIOBBIE MHOKECTBA HA KOOPIMHATHOM
MHOXECTB U | TIOJIMHOXECTBO, TIepeceueHre 1 00beTMHEHNE OPSIMOM, OTPE30K, HHTEPBAJL, OJYUHTEPBAIL, TPOMEKYTOK C BBIKOJIOTOM TOUKOM,
MaTeMaTH4yeC | MHOXKECTB, YMCIIOBbIE MHOYKECTBA HA rpagu4ecKoe MpeICTaBICHHEe MHOKECTB Ha KOOPIUHATHOH TUIOCKOCTH;
KOM JIOTUKH | KOOPJMHATHOM MPSIMOM, OTPE30K, HHTEPBAUT, OTIEpUPOBATH MOHITUSIMU: YTBEPKACHUE, OTPUIIAHHE YTBEPKACHUS, UCTUHHBIC U JIO)KHBIE

omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU:
YTBEPKICHUE, OTPULIAHUE YTBEPKICHUS,
HWCTUHHBIE U JIOKHBIC YTBEPKIAECHUS, IPUUMHA,
CIIEJICTBUE, YACTHBIN CiIydail 00111ero
YTBEPKIAEHHUSI, KOHTPIIPUMED;

HAXOJHTh MepeceueHre U 00beTUHEHHE IBYX
MHO>KECTB, MPEACTABICHHBIX TpaduIecKu Ha
YUCJIOBOU IIPSIMOM;

YTBEP)KJCHUS, IPUUYHHA, CJIEACTBUE, YACTHBIN Cllyyail 001ero yrBepKIeHUs,
KOHTPIIPUMED;

IIPOBEPSATH NIPUHAMIEKHOCTD 2JIEMEHTA MHOKECTBY;

HaXOJIUTh NepeceyeHue U 00beJMHEHNE MHOYKECTB, B TOM YHCIIE IPEACTaBICHHBIX
rpau4ecKky Ha YUCIOBOM MPSAMON U Ha KOOPIMHATHON IIOCKOCTH;

IPOBOJUTH JJOKa3aTeIbHbIE PACCYXKIAECHH 11 000CHOBAHUS UCTUHHOCTHU YTBEP)KICHUH.

B noBceaHeBHOM XU3HU U IIpU U3YyUYCHUU APYTUX NpCAMETOB!




CTPOUTH HA YUCIIOBOU MPSIMOM IIOJIMHOXKECTBO
YHUCJIOBOT'O MHOKECTBA, 3aJJaHHOE ITPOCTEUIINMHU
YCIIOBUSIMU;

pacro3HaBaTh JOKHBIE YTBEP)KICHHS, OITUOKH B
pacCyXICHUSAX, B TOM 4HCIIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noBcetHEBHOM KU3HU U ITPU U3YYEHUH IPYIUX
MIPEAMETOB:

HCIIOJIb30BATh YMCIIOBbIE MHOKECTBA HA
KOOPJIMHATHOM MPSIMOM T ONTUCAHUS PEATBbHBIX
MPOLECCOB U SIBIICHUI;

IIPOBOJIUTH JIOTUYECKHUE PACCYKICHUS B
CUTYALMSIX TOBCETHEBHOM KM3HU

UCII0JIb30BATh YMCIIOBBIE MHOKECTBA HA KOOPAMHATHOM IIPSIMOM M Ha KOOPAMHATHOMN
IIJIOCKOCTH JIJIs1 OIIMCAHUs PEAJIBHBIX IPOLECCOB U SIBJICHUH;

IIPOBOJIUTH JJOKA3aTEIbHBIE PACCYKICHUS B CUTYallUsIX [IOBCEAHEBHOM KU3HU, IIPU
peueHun 3a1a4 u3 Apyrux npeamMeTon

Yucna n
BBIPAKEHUS

OmnepupoBath Ha 0a30BOM YPOBHE MOHSITHSIMHU:
LIEJIO€ YHCJII0, ASTUMOCTE YHCEN, OOBIKHOBEHHAS
Ipo0Ob, AecATUYHAS APOOb, pallMOHATBHOE YUCIIO,
MPUOJIMKEHHOE 3HAYECHNE YUCITa, YacTh, T0JI4,
OTHOIIIEHUE, TTPOLICHT, TTOBBIIICHUE W TIOHWKEHUE
Ha 33JIaHHOE YKMCJIO TIPOLIEHTOB, MacIITa;
OTIEPHPOBATH HA 0A30BOM YPOBHE MOHSATUSIMH:
sorapudm ducia, TPUrOHOMETpUIECKast
OKPYXXHOCTb, TpajlyCHas Mepa yria, BeJTuIrNHA
yTJia, 3aIaHHOTO TOYKOM Ha
TPUTOHOMETPHYECKON OKPYKHOCTH, CUHYC,
KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIOB, UMEIOIINUX
MIPOU3BOJIbHYIO BEJIMYUHY;

BBITIOJTHATE apU(PMETUUECKUE JICHCTBHS C
LETBIMU U PAllMOHATEHBIMH YHCIIAMU;
BBITIOJTHATH HECIIOKHBIE TPE0O0pa30BaAHUS
YHCIIOBBIX BBIPAXKEHUM, COJIEPKAINX CTETICHH
qrcell, 1100 KOPHH U3 YUcell, JIN00 Jorapudmbl

CB00OHO OTIEPUPOBATH MOHATUSMHU: [IEJI0€ YUCIIO, JETUMOCTh YUCET, OOBIKHOBEHHAS
Ipo0b, necATUYHAS APOOb, pallMOHATBHOE YUCIIO, TPUOIMKEHHOE 3HAUCHUE YHCIIa, YacTh,
JI0J1s1, OTHOILIEHUE, TPOLICHT, MOBHIIICHNE U MOHW)KEHNE Ha 3aJJaHHOE YMCIIO IPOLIEHTOB,
MaciTao;

IPUBOJIUTH MPUMEPHI YHUCEN C 3aJaHHBIMU CBOMCTBAMHU JIEITUMOCTH;

OTIepUPOBATH MOHATUSAMU: JIOTapu(M YKciIa, TPUTOHOMETPUYECKasi OKPY>KHOCTD,
paauaHHas U TpaJycHasi Mepa yria, BeTUYMHA yIJia, 3aJaHHOT0 TOUYKOM Ha
TPUTOHOMETPHUECKON OKPY>KHOCTH, CUHYC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YIIIOB,
UMEIOIINX MTPOU3BOJILHYIO BEIMUHHY, YHCA € U T,

BBITNIOJHATH apuMeTH4YecKue NeiCTBUS, coueTasi yCTHbIE U MUChbMEHHBIE IPUEMBI,
IPUMEHSISI IPU HEOOXOAUMOCTH BBIYUCIUTENbHbBIE YCTPONCTBA,;

HAXOJWUTh 3HAYECHUS KOPHS HATYpaJbHOU CTENEHH, CTETIIEHH C pallMOHAIbHBIM
nokasaresem, jJorapudma, UCIOIb3ysl MPU HEOOXOAMMOCTH BBIUYUCIUTEIbHBIC
YCTPOWCTBA;

M0JIb30BATHCS OLIEHKOW U MPUKUIKON MPH MPAKTUYECKUX pacyeTax;

MPOBOAMTH IO MU3BECTHBIM (hopMyliaM U TIpaBHiaM mpeoOpa3zoBaHus OYKBEHHBIX
BBIPKEHUI, BKIIFOUAIOITUX CTETICHHU, KOPHHU, JIOTapU(PMBbI U TPUTOHOMETPHUECKHE

byHKINH;




YHCElL;

CpaBHUBATh PAllMOHAILHBIC YUCIIA MEXKTY COOOI;
OLICHUBAThH U CPAaBHUBATH C PALlMOHAIBHBIMH
YUCJIAMU 3HAYEHUs LEJIbIX CTEIIEHEN YHCell,
KOpHEH HaTypaJbHOM CTEIIEHU U3 YHUCEIL,
norapu(MOB YHCEeN B IPOCTHIX CITydasx;
n300paxkaThb TOYKAMU Ha YHCIOBOM MpsAMOit
LETIbIE ¥ pAallMOHAJIBHBIC YUCIIA;

n300paxxaTh TOYKAMU Ha YUCJIOBOU MPsMOM
LIEJIbIE CTETIEHU YMCesl, KOPHA HATypaJbHOU
CTETEHU U3 YHCEJl, JIOTapru(MBbl YHCET B MPOCTHIX
CIIydasx;

BBITIOJIHATH HECIIOKHBIE NTPE0Opa30BaHUS LENbIX
1 JpoOHO-pallMOHATIBHBIX OYKBEHHBIX
BBIPAKEHUH;

BBIPAYKATH B IPOCTEHIINX CIIy4asix U3 PAaBEHCTBA
OJIHy IICPEMEHHYIO Yepe3 NPYTHUe;

BBIYHCIIATD B IIPOCTBIX CIy4asX 3HAYCHUS
YHUCIIOBBIX M OYKBEHHBIX BBIPaKEHUH,
OCYIIECTBIISAS HEOOXOIUMBbIE MTOICTAHOBKH U
peoOpa3oBaHus;

n300pakaTh CXeMaTHUECKHU YToJl, BEIMYMHA
KOTOPOTO BBIpa)K€HA B Ipajgycax;

OLICHMBATh 3HAKH CUHYCa, KOCHUHYCA, TAHTE€HCA,
KOTaHI'€HCAa KOHKPETHBIX YIJIOB.

B noBcegHeBHOM KM3HU U IIpU U3YUCHUU NPYTHUX
y‘le6HI>IX npeaMETOB:

BBIIIOJIHATDH BBIMUCIICHUS IPpU PCHICHHUN 3a1a4
MMPAKTUYCCKOI'0 XapaKTepa,

BBIIIOJIHATDE MMPAKTUYCCKUC PACUYCTEI C
HCIIOJIb30BAHHUEM IIpU HeO6XO,[[I/IMOCTI/I

HAXOJIUTh 3HAYCHHS YHUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIIECTBIISS HEOOXOIUMbBIE
MIOJICTAHOBKH H ITPe0Opa30BaHus;

n300paxkaTb CXeMaTUUYECKU yroJl, BEJIMUYMHA KOTOPOTO BhIpaXKeHa B rpaycax Uiu
panuaHax;

UCIIOJIb30BATh MPH PELICHUH 33/1a4 TaOJIMYHbIC 3HAYCHHUS TPUTOHOMETPUYECKHUX (DYHKIIHIA
YIJIOB;

BBITIOJIHATH [1€PEBOJT BEIMUMHBI yIJla U3 paJlaHHON MephI B TPayCHYIO U 00paTHO.

B noBceaHeBHOM KU3HU U MPU U3YYEHUH APYTUX Y4€OHBIX IPEIMETOB!

BBITIOJIHATH IEHCTBUS C YUCIOBBIMH JaHHBIMU NP PEIICHUH 3a]1a4 TPAKTHYECKOTO
XapakTepa U 3aJa4 U3 pa3IMuHbIX 00siacTell 3HaHUM, NCIOJIB3YsI IPU HEOOXOAUMOCTH
CIPaBOYHbIE MaTepUaibl U BBIYMCIUTENbHBIE YCTPONCTBA;

OIICHUBAaTh, CPABHUBATH U MUCMOJIb30BATh NPU PEIICHUN MPAKTUYECKUX 33]1a4 YHCIOBbIE
3HAUEHUS PEaJbHBIX BEJINYMH, KOHKPETHBIE YHCIIOBbIE XapaKTEPUCTUKH O0BEKTOB
OKpYXKaIoIEero Mupa




CIIPaBOYHBIX MAaTCPHUAJIOB U BEIYHUCIIUTCIIbHBIX
YCTPOWCTB;

COOTHOCHTDL pCAJIbHBbIC BEJIMYUHEI,
XapaKTEPUCTUKHA OOBEKTOB OKPY)KAIOLIETO MHUPa
C UX KOHKPCTHBIMH YMCJIOBBIMU 3HAYCHUAMMU
HCII0JIb30BAaTb METOAbI OKPYTIJICHHA,
MPUOIVKEHUS U IPUKUJIKU [IPU PELIEHUH
MPAKTUYCCKUX 3a/Ia4 HOBCGILHGBHOfI KHU3HU

YpaBHeHuUd 1

Pemrate nuHeHbIe ypaBHEHUS U HEPABEHCTBA,

Pemats panroHAIbHBIC, TTIOKA3aTCIIBHBIC U HOFapI/I(l)MI/I‘IeCKI/Ie YpPaBHCHNUA U HEPABCHCTBA,

HEpPaBEHCTBA | KBaJIpaTHbIC YPaBHEHMSI; MPOCTEHIINE UPPAITUOHAIBHBIE U TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U UX
pemaTh jorapupMUUIECcCKrie ypaBHEHUs BUIa log a | CHCTEMBI,
(bx + ¢) = d u npocreiimme HepaBEHCTBA BUA WCTIO30BaTh METOIbI PEIICHHS YPABHEHUN: PUBEJICHNE K BHIY ITPOU3BEICHUE PABHO
logax<d, HYJIIO» WU «9aCTHOE PaBHO HYITIO», 3aMEHA ITePEMEHHBIX;
pelnaTh HokasaTelbHbIE YPaBHEHNS, BUAa a”*°= | HCIONB30BaTh METO ] HHTEPBAJIOB ISl PELIEHNs HEPABEHCTB;
d (rae d MOXHO MpeCTaBUTh B BUJE CTEIICHH C HCIIO0JIb30BaTh TpaduuecKuil METO Ui MPUOIMKEHHOTO pelieHus] ypaBHEHUN U
OCHOBaHHEM ) U MPOCTEHIIINE HEPABEHCTBA BU/Ia | HEPABCHCTB;
a*<d (rme d MOXHO IPEACTABUTH B BUJIC n300pakaTb Ha TPUTOHOMETPUYECKON OKPY>KHOCTH MHOXKECTBO PEIICHUI MPOCTEHIINX
CTENCHU C OCHOBAHUEM 4);. TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB;
MIPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEN BBITIOJHATH OTOOP KOPHEH ypaBHEHUMN WM PEIlIeHU HEPAaBEHCTB B COOTBETCTBHHU C
MIPOCTEMIIEr0 TPUTOHOMETPUYECKOTO YPABHEHUS | JOTIOJHUTEIbHBIMHU YCIOBUSAMH U OIPAHUYCHHUSIMH.
BHga: SINX=a, COSX =4, tgXx =a, ctg X = a, rae
a — TabMIMYHOE 3HAYEHHE COOTBETCTBYIOIIEH B noBceaHeBHOM XU3HU U IPU U3YUEHUU IPYTUX YUCOHBIX MPEAMETOB:
TPUTOHOMETPUUECKON (YHKIIHH. COCTaBJISITh U peIIaTh YPAaBHEHHMSI, CHCTEMbl YPABHEHUI M HEPABEHCTBA IIPU PEILICHUU

3a/1a4 IpYrux yueOHBIX MPEAMETOB;

B noBceHeBHOM XU3HU U TPU U3YUYEHUU JPYTUX | UCIOJIb30BATh YPABHEHUS U HEPABEHCTBA I IOCTPOCHUS U UCCIIEI0BAHUS MPOCTEHIIINX
MPEAMETOB: MaTE€MaTUYECKUX MOJEJIEH peabHbIX CUTYAlM WIN NPUKIAIHBIX 3a/1a4;
COCTaBJISITh M peLIaTh YPABHEHUS U CUCTEMBbI YMETh UHTEPIPETHUPOBATH MMOTYUCHHBIN IPU PEIICHUN YPAaBHEHUS, HEPABEHCTBA UITU
YpaBHEHUH NP PEILICHUH HECITIOKHBIX CUCTEMBI Pe3yJIbTaT, OIICHUBATh €ro MPaBIONO00He B KOHTEKCTE 3aJaHHON peanbHON
MPaKTUYECKUX 3a/1a4 CUTYALIMH WIH NMPUKIIATHON 3a0a4n

OyHKIUU OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSIMU: OnepupoBaTh MOHATHAMH: 3aBUCUMOCTD BEIMYUH, QYHKIUS, ApTYMEHT U 3HaYCHHE

3aBUCHUMOCTB BCJIIMYHNH, (I)YHKI_II/ISI, ApPTYMCHT U
3HA4YCHHUC (bYHKI_[I/II/I, 00J1acTh ONPCACIICHUS U

¢GyHKIIMN, 006JaCTh ONpE/IENeHUs] 1 MHOXKECTBO 3HaYeHUN (PyHKIUH, rpaduk
3aBHCHUMOCTH, TpaduK QYHKINH, HYIH QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,




MHOJKECTBO 3HaUeHUH (PpyHKINH, Tpadux
3aBHCUMOCTH, TpaduK QYHKINH, HYIH (QYHKIINH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHue
Ha YHUCJIOBOM IIPOMEXKYTKE, yObIBaHHE Ha
YICIIOBOM MPOMEKYTKE, HauboJbIIee u
HauMeHblIIee 3HaueHNe PYHKIUU Ha YHCIOBOM
MIPOMEXYTKE, Iepuoauueckas pyHKIus, NepUo;
onepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMHU:
npsiMasi 1 00paTHasi IPOTIOPLMOHATBHOCTh
JUHEIHas, KBaJpaTH4Has, Jorapudmuyeckas u
nokasarejabHasi QyHKLIHUH, TPUTOHOMETPUYECKUE
byHKIINH;

pacrno3HaBaTh TpadUKH AIEeMEHTAPHBIX
GyHKIMA: TpSIMON U 0OpaTHOM
MPOMOPIIMOHATILHOCTH, TUHEWUHOM,
KBaJPaTUYHOH, JIOTapUPMUIECKON 1
MoKa3aTeaIbHOU (DYHKIIUNA, TPUTOHOMETPHIECKIX
GbyHKIINIH;

COOTHOCUTH TpaUKU FNEMEHTAPHBIX (PYHKIIUI:
psIMOii 1 0OpaTHOM MPONOPIMOHATBHOCTH,
JMHEWHOH, KBaIpaTUIHOM, JIOTapu(HPMHUIECCKON U
MoKa3zaTeabHON (DYHKIHM, TPUTOHOMETPHUYECKUX
byHKIH ¢ hopMynaMu, KOTOPHIMU OHHU 33JJaHbL;
HAXOJUTh MO TpaduKy NPUOTNKECHHO 3HAYCHUS
(GyHKIMY B 3aJJaHHBIX TOYKAX;

OTpeensaTh o rpaduky cBoiicTBa PyHKIUN
(Hynu, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA,
MIPOMEXXYTKH MOHOTOHHOCTH, HauOOJIbIIINE U
HauMEHBIIINE 3HAYEHUS U T.11.);

CTPOMTH 3CKU3 rpaduka GyHKIUH,
yJIOBIIETBOPSIOIIEH TPUBEACHHOMY Hab0Opy
yCJI0BHI (MPOMEXKYTKH Bo3pacTaHusi / yObIBaHHS,

BO3pAacTaHMUE HA YHCIOBOM IIPOMEXKYTKE, yObIBAHUE HA YHCIIOBOM IIPOMEXKYTKE,
HanOoJIbIlIee M HAMMEHbIIIee 3HaYeHNE (PYHKIIUN HA YHCIOBOM MTPOMEKYTKE,
nepuoauueckas pyHKIus, NEpUO, YETHAsA U HeueTHas! QyHKIINH;

OIIEpUPOBATH NOHITUSIMHU: MIPsIMasi U 00paTHas MPONOPLHOHAIBHOCTD, IMHEHHAS,
KBaJlpaTU4Has, JiorapupMuyeckas 1 nokazareabHas QyHKINUN, TPUTOHOMETPUYECKUE
byHKIUY;

OTIPENeNATh 3HaueHHe (PYHKIIMH 110 3HAYEHUIO apryMEHTa IIPH Pa3INyYHbIX Coco0ax
3a1aHus QyHKIUY;

CTPOUTH IpaQUKU U3YUEHHBIX (PYHKINI;

OTHCHIBATh MO IpadUKy U B MPOCTEUIINX CIIydasXx Mo GopmyIie MOBeJeHHE U CBOICTBA
GyHKIMA, HaXOUTH 1O TpaduKy PYHKINN HauOOJIbIINE U HAUMEHBIINE 3HAYCHHUS;
CTPOUTH 3CKU3 rpaduka QyHKINH, YIOBIETBOPSIONIEH MPUBEIEHHOMY HA0OpY YCIOBUI
(mpomeXyTKH BOo3pacTaHus/yObIBaHuUS, 3HaUeHUE QYHKIIMH B 33JJaHHON TOUKE, TOUKU
AKCTPEMYMOB, aCUMIITOTHI, HYJW (DYHKITUH U T.11.);

peniaTh ypaBHEHHs, POCTEHIIINE CUCTEMBI YPaBHEHHH, UCIIONIB3YsI CBOMCTBA (DYHKITUN U
uX rpauKoB.

B noBceaHeBHOM XKU3HU U IPU U3YUEHUU IPYTUX YUCOHBIX MPEAMETOB:

OTIPEeeNATh MO rpadrKaM U UCIOIb30BaTh JUIsl pElIeHUs TPUKIATHBIX 3a7a4 CBOMCTBA
peaIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH (HanOobIINe U HAaMEHbIIINE 3HAYCHUS,
IPOMEXKYTKH BO3pACTaHUs U yObIBaHUS (GYHKIIMH, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
ACUMNTOTHI, IEPUO U T.11.);

UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaIUH;
OTIPEeNATh MO rpadrKkaM MPOCTEHIINe XapaKTePUCTUKH TEPHUOTUIECKHIX MPOIECCOB B
OMOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBSI3U U JIp. (aMIUIUTY/1a, IEPUOJ U T.I1.)




3HaueHUE PYHKINHU B 33JaHHOU TOYKE, TOUKU
SKCTPEMYMOB U T.1.).

B nosceHeBHOM KU3HU U IIPU U3YYEHUU JPYTHUX
MIPEAMETOB:

OTPEENATh N0 IpadvKaM CBONCTBA pealbHBIX
IIPOLIECCOB M 3aBUCUMOCTEN (HanbombIive u
HaVMEHBIIINE 3HAYECHUS, IPOMEKYTKH
BO3pacTaHMsI U yObIBaHMSI, TIPOMEKYTKH
3HAKOTMOCTOSIHCTBA U T.I1.);

WHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOU MTPAKTUYECKOW CUTYaIIH

OJIeMEeHTBI
MaTeMaTH4ec
KOT0
aHanm3a

OmnepupoBath Ha 6a30BOM YPOBHE TOHITHIMHU:
Mpou3BoiHas (YHKIIMU B TOUKE, KacaTelabHas K
rpad¢uky GyHKIUH, TPOU3BOIHAS DYHKIINH;
OTIpEIeNIATh 3HaYeHHE TPOU3BOAHON (YHKIIUU B
TOYKE 10 U300pakKeHHIO KacaTeIbHOM K
rpaduKy, IPOBEICHHON B TOW TOUKE;

pelIaTh HeCIO0XKHbIE 3a7]a4l Ha IPUMEHEHUE
CBSI3M MEXKIY IPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (DYHKIUH, C OJHON
CTOPOHBI, U TPOMEKYTKaMHU 3HAKOTIOCTOSIHCTBA U
HYJSIMU TIPOU3BOJIHOM 3TOM PYHKIIMU — C

JOPYTOH.

B noBceHeBHOM KU3HU U ITPU U3YYEHHUHU JAPYTUX
PEIMETOB:

M0JIb3YACh T'paKaMH, CPABHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBIICHHUS, YBETUUEHUS U
T.I.) WJIK CKOPOCTH yObIBaHUS (TTaJeHNU,
CHIDKEHHMSI, yMEHBILIEHUS U T.I1.) BEIMYUH B
peasbHBIX MpoIeccax;

OnepupoBaTh MOHATUSAMU: TIPOU3BOIHAS (PYHKIIUU B TOUKE, KacaTellbHas K rpaduky
GbyHKIIMY, TPOU3BOIHAS (DYHKIINH,

BBIYUCIIATH MPOU3BOJIHYIO OJHOYICHA, MHOTOUYICHA, KBaIPaTHOTO KOPHS, TPOU3BOTHYIO
CYMMBI (PyHKITUH;

BBIYUCIISATH MPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKIIUH M X KOMOMHAIINH, UCTIONB3YsI
CIPaBOYHBIC MATEPHAIIBL;

UCCIIEIOBATh B MIPOCTEUIIHNX CIYYasiX QYHKIIUH HA MOHOTOHHOCTbD, HAXOTUTh
HanOOJIbIINE U HAUMEHBINKE 3HAYCHUS QYHKIUH, CTPOUTH TPadUKH MHOTOUJICHOB U
NPOCTEUIINX PAIIMOHATBHBIX (DYHKIUH C UCTIOIB30BaHUEM amapaTa MaTeMaTHIECKOTO
aHam3a.

B noBcenHeBHOM KU3HU U IIPU U3YYEHUH JPYTUX YUEOHBIX IPEAMETOB:

pelaTh NpUKJIAIHbIE 3aa4l U3 OMOJIOTUH, (PU3HUKU, XUMHUH, SKOHOMHUKH U IPYTUX
IPEIMETOB, CBA3aHHBIE C UCCIEIOBAHUEM XapaKTEPUCTHK PeaJIbHBIX IPOLIECCOB,
HaXO0KJICHHEM HauOOIbIINX U HAUMEHBIINX 3HAUeHUH, CKOPOCTH U YCKOPEHHMS U T.I1.;
MHTEPIPETUPOBATH MOITYYEHHBIE PE3YJIbTATHI




COOTHOCHTH TpahMKH peaIbHBIX IPOIECCOB U
3aBHCHUMOCTEH C MX OIHCAHHUSIMHU,
BKJTFOYAIOIUMU XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBIN POCT, MJIABHOE MOHMKEHUE
U T.IL.);

WCIIOJIb30BaTh IPauKu peabHBIX IIPOILIECCOB
JUTS peIIeHUs HECTIOKHBIX MPUKIIAIHBIX 3a/1a4, B
TOM YHCJI€ OTIPEAETIsis M0 TpaduKy CKOPOCTh
X0J1a rpoiiecca

Cratuctuka | OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU HNwmets npencTaBieHne 0 TUCKPETHBIX U HEMPEPBIBHBIX Cy4alHBIX BEIMYUHAX U
U Teopus OMHCATEIbHBIMU XapaKTEPUCTUKAMU YUCIIOBOTO | pAaCHpPEENICHUAX, O HE3aBUCUMOCTH CITyJalHbIX BEJINYUH;
BEpOSITHOCTE | Habopa: cpenHee apupMeTHIecKoe, MeIMaHa, HWMETh MPEJCTaBICHNE O MATEMAaTHIECKOM OXKUJAaHUHU U JUCTIEPCUH CITydalHBIX BEJIMUWH;
i, Joruka U | HauOoJiplllee U HauMEHbIlIee 3HAUCHHUS, HMMETh IPEJCTABICHNE O HOPMAJIBLHOM paclpeesieHu! 1 MpUMepax HOPMaJIbHO
KOMOHMHATOp | OmepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU: pacipeneneHHbIX CIyYaliHbIX BEJIUYMH;
nKa 4acTOTa ¥ BEPOSITHOCTh COOBITHS, CITy4alHbIH MOHUMATh CYTh 3aKOHA OOJIBIINUX YKCEN U BBIOOPOUYHOTO METOAa U3MEPEHUS
BBIOOD, OMBITHI C PABHOBO3MOYKHBIMU BEpPOSITHOCTEM;
3JIEMEHTapPHBIMU COOBITUSIMH; UMETh MpeCcTaBleHUe 00 YCIOBHON BEPOATHOCTH U O MOJHOM BEPOSITHOCTH, TPUMEHSTh
BBIYHCIISITH BEPOSTHOCTU COOBITHI HA OCHOBE UX B PELICHUH 33/1a4;
MIOJICUETA YUCIa UCXO/I0B. MMETh MPECTABICHUE O BaKHBIX YACTHBIX BUJAX PACIPENCICHUN U IPUMEHSATh UX B
peuieHnn 3a1ay;
B noBceHEBHOM JKU3HU U IIPU U3YYEHUH IPYIUX | UMETh NPEACTABICHUE O KOPPEISLUU CIyJailHbIX BEIMYMH, O TUHEHHON perpeccuu.
MPEAMETOB:
OLICHUBATh U CPABHUBATH B IPOCTHIX CIyUasiX B noBceHEeBHOM KU3HU U NIPU U3YYEHUU JPYTUX MPEIMETOB:
BEPOSITHOCTH COOBITHII B peaibHOMN KU3HHU; BBIYHCIISITH WM OLIEHUBATh BEPOATHOCTH COOBITHI B peabHOM JKU3HH;
YUTaTh, COMOCTABIISATh, CPABHUBATD, BBIOUpATH MOAXOAAIIUE METOIBI IPECTABICHUS U 00pabOTKU JaHHBIX;
HMHTEPIPETUPOBATH B MPOCTHIX CIYYasX YMETb pellaTh HECIOKHbIE 33/1a4l Ha IPUMEHEHHE 3aKOHA OOJIBIIINX YUCEI B
peanbHbIe TaHHBIE, IPEJICTABIICHHBIE B BU/C COIIMOJIOTHH, CTPAXOBAHUH, 3/[PABOOXPAaHEHHUH, 00ecTieueHnr Oe30TTaCHOCTH HACEICHHUS B
TabnuI, AuarpaMm, rpadukoB Ype3BbIYANHBIX CUTYALMSIX
TexkcroBbie Pemrate HecnoxHbIE TEKCTOBBIE 3a7]aui pa3HbIX | Pemiars 3agaun pa3HbIX TUIIOB, B TOM YHCJIE 3a/1a4U MOBBIIIEHHON TPYAHOCTH;
3a/1auu TUIIOB; BBIOMpATh ONTUMANBHBIN METO PEIICHUS 3a]]a4, paCCMaTPUBas pa3TUYHBIE METOIbI;

AHAJIIM3UPOBATH YCIIOBUC 3aa4U, IPpHU
HCO6XOI[I/IMOCTI/I CTPOUTH IJId €€ PCIICHU A

CTPOUTH MOJEIIb PELIECHUS 3a7aui, IPOBOAUTE JOKa3aTEIbHbIE PACCYKICHUS;
pemaTh 3a1a4u, Tpedyromnue nepedopa BapHaHToB, IPOBEPKU YCIOBUH, BBIOOPA




MaTeMaTHYECKYIO MOJIENb;

MIOHUMATh U UCIOJIb30BaTh AJIS PELICHUS 3a1a4u
nH(OPMAIINIO, TIPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJILHOH 3aIIMCH, CXEM, TaOJIHII,
ayarpamm, rpapkoB, pUCYHKOB;

JeMCTBOBATH 10 aJITOPUTMY, COJIEpKaLEMYCS B
YCIIOBUU 3aJauu;

HCII0JIb30BATh JIOTMUECKUE PACCYXKICHUS ITPU
pEILICHNH 3a]1auH;

paboTaTh ¢ U30BITOYHBIMH YCIIOBUSMHU, BbIOUpast
13 Bcel nHpopmaIu, TaHHbIe, HE00X0IMMbIe
JUIS pEeIIeHUs 3a]1auH;

OCYILIECTBIISTH HECIIOKHBIHN 1epebop BO3ZMOKHBIX
pelIeHuid, BEIOupasi U3 HUX ONTUMaIbHOE O
KpUTEpUsIM, cHOpMYJIUPOBAHHBIM B YCIOBHH;
AHAJIM3UPOBATh U UHTEPIPETUPOBATH
MOJTy4YEHHbIE PEHICHUSI B KOHTEKCTE YCIOBUS
3aJlauu, BHIOMPATh pELICHMUs], HE
MIPOTUBOPEYALTNE KOHTEKCTY;

peuaTh 3aja4i Ha pacyeT CTOUMOCTH MOKYIOK,
YCIIYT, IOE3/0K U T.I1.;

peniaTh HECIOKHBIE 3a7a4d, CBSI3aHHBIE C
JIOJIEBBIM Y4acTHEM BO BIaJCHUU (HUPMOH,
MpEANPUITHEM, HEABMXKUMOCTBIO;

peliaTh 3a/1a4i Ha IPOCThIE IPOLEHTHI (CUCTEMBI
CKUJIOK, KOMHCCHHU) U Ha BBIYMCIICHUE CIIOMKHBIX
MIPOLICHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB,
KpEIUTOB U UIIOTEK;

peuaTh NpaKkTU4YeCKue 3a/1a4u, TpeOyromne
WCIIOJIb30BAHUS OTPULIATENIbHBIX YHCEIl: Ha
OTIPE/IEIIEHUE TEMIIEPATYPbI, HA ONIPEJIEIIEHNE
MOJIOKEHUSI HA BPEMEHHOM OCH (10 HaIlel 3pbl U

ONTUMAJIBHOTO PE3YJIbTaTa;

aQHAJIM3UPOBATh U UHTEPIIPETUPOBATH PE3YJIbTaThl B KOHTEKCTE YCIOBUS 3a1auH,
BbIOMpATh PELIEHMs], HE IPOTUBOPEYALUE KOHTEKCTY;

NIEPEBOIUTH MPH PEUICHNUH 33/1a4 HHPOPMALIUIO U3 OJHOH (POPMBI B APYTYIO, HCIIOIB3YS
IpU HEOOXOIUMOCTH CXEMBI, TaOIHIIbI, TpapUKH, THarpaMMBl;

B noBcenHEeBHOM )XU3HU U IIPA U3YYEHUN IPYIUX IPEIMETOB:
pemaTh NPaKTUYECKUE 3a/1a4H U 3a7a491 U3 IPYrUX IPeIMETOB




MOCIIe), Ha JIBIKEHUE ICHEKHBIX CPEIICTB
(mpuxoJ/pacxon), Ha oTpeieliCHUue
rJTyOMHBI/BBICOTHI U T.I1.;

MCIOJIb30BATh TOHATHE MacmTaba Juist
HAXOKJICHHUS PACCTOSHUHN M JUTMH Ha KapTax,
TUTaHAX MECTHOCTH, TJTAHAX TOMEIEHUH,
BBIKpOIiKax, mpu paboTe Ha KOMIBIOTEPE U T.1II.
B noBce1HEBHOM KU3HU U ITPU U3YYEHUH IPYIUX
MPEIMETOB:

pelaTh HeCIOKHBIC MTPAKTUYECKHE 3a1a4H,
BO3HUKAIOIINE B CUTYAIIASX TIOBCEIHEBHOM
KHU3HU

I'eomerpus

OmnepupoBath Ha 6a30BOM YPOBHE TOHITHIMHU:
TOYKa, MpsiMasi, IIIOCKOCTh B TPOCTPAHCTBE,
MapajuiebHOCTh U MEPIEeHIUKYISIPHOCTD
MPSAMBIX U TUIOCKOCTEM;

pacrno3HaBaTh OCHOBHbIE BU/Ibl MHOTOTPAHHUKOB
(mpu3ma, mupaMua, NpSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);

n300paxaTh U3ydaeMble QUTYpPhI OT PYKHU U C
MIPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

nenath (BRIHOCHBIC) TIIOCKUE YEPTEKU U3
PUCYHKOB MPOCTBHIX 00BEMHBIX (PUTYD: BU]L
CBEpXy, COOKY, CHH3Y;

U3BJIEKaTh UH(OPMALIUIO O TIPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, mpeicTaBiICHHYIO Ha
YepTekKax U pUCYHKAX;

MpUMEHSTH Teopemy [Tudaropa npu BeIYuCIeHUN
AIIEMEHTOB CTEPEOMETPUIECKUX (PUTyp;
HAXOJHUTh 00OBEMBI U IJIOMIAAN MOBEPXHOCTEH
MPOCTEHIINX MHOTOIPAHHUKOB C IPUMEHEHHEM

OnepupoBaTh MOHATHSAMH: TOYKA, MPsAMasi, ITIOCKOCTh B TIPOCTPAHCTRE, MAPAILICIIEHOCTD U
NEePIEHINKYISIPHOCTD MPSMBIX U TUIOCKOCTEH;

NPUMEHSTH TSl PEIICHUS 3a/1a4 TeOMETPUIECKUE (DAKThI, €CITU YCIOBHS TIPUMECHEHUS
3aJlaHbl B IBHOU (popme;

pelaTh 3a/1a4M Ha HaXOKJICHHE TeOMETPHUYECKHIX BEJTMYHH 110 00pa3iam T
AITOPUTMAaM;

nenath (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PUCYHKOB OOBEMHBIX (DUTYDP, B TOM YHCIIC
pHUCOBATh BUJI CBEPXY, COOKY, CTPOUTH CEYCHUSI MHOTOI'PaHHUKOB;

U3BJICKaTh, HHTEPIIPETUPOBATH U TIPEOOPa30BBIBATH HHPOPMAIHIO O TEOMETPUICCKUX
¢durypax, npeACTaBICHHYIO Ha YepPTexkax;

PUMEHSTh TEOMETPUYCCKUE (AaKThI sl PEIICHUS 33124, B TOM YHUCIIC TIPEATOIararoinux
HECKOJILKO IIaroB PelieHMsI,

OIIHMCBIBATh B3aUMHOE PACIIOJIOKECHHUE MPSIMBIX M INIOCKOCTEH B MIPOCTPAHCTBE;
(GopMyIIMpPOBaTH CBOWCTBA U IPU3HAKU (QUTYD;

JOKa3bIBaTh T€OMETPHUYECKHUE YTBEPKACHUS;

BJIQ/IETh CTAHAAPTHON KIacCHU(PHUKAIUEH MPOCTPAHCTBEHHBIX QPUTYp (MMpaMUIbI, TPU3MBL,
napasuieNenue/ibl);

HAXOJUTh 00BEMBI U TUIOIIAIU TIOBEPXHOCTEH FEOMETPUUECKUX TeJl C TPUMEHEHHEM
bopmyu;

BBIYHCIISITH PACCTOSIHUSI U YTIIBI B IPOCTPAHCTBE.




opmyu;

pacno3HaBaTh OCHOBHBIC BH/IbI TEJI BPAIICHHSI
(xoHyC, MIUIUHAD, cdepa U map);

HAXOJUTh 0OBEMBI U TUIOLIAH TOBEPXHOCTEH
NPOCTEHIITNX MHOTOIPAHHUKOB U TEJl BPAIlCHHS
¢ mpuUMeHeHueM hopmy.

B noBcetHEBHOM KU3HU U ITPU U3YYEHUH IPYIUX
MIPEAMETOB:

COOTHOCHUTbH a0CTPaKTHbIE FTEOMETPUUECKUE
MOHATHS U (PAaKTHI C peabHBIMU KU3HEHHBIMU
00BEKTaMU U CUTYalUsIMHU;

HCIIOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTyp AJIsl pelIeHUs] TUTIOBBIX
3a/1a4 NMPAKTHYECKOTO COAEP/KAHMUS;

COOTHOCHTB IUIOIIAIN IIOBEPXHOCTEM TEI
OJIMHAKOBOH (POPMBI pa3IMYHOIO pa3Mepa;
COOTHOCHTb 0O0BEMBI COCYI0B OJJMHAKOBOM
(GOopMBI Pa3IMYHOTO pa3Mepa;

olLleHUBaTh (HOpPMY IPaBUIBHOIO MHOTOTpaHHUKA
[I0CJI€ CITUJIOB, CPE30B U T.I. (ONpeneniTh
KOJIMYECTBO BEPIIMH, pedep U rpaHe
I10JIy4EHHBIX MHOTOI'DAaHHUKOB)

B noBceHEBHOM KU3HU U IIPU U3YYEHUH IPYIUX PEIMETOB:
UCII0JIb30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYp AJIs PEIIEHUs 3a/1a4 IPAKTUYECKOTO
XapakTepa u 3a7a4 u3 APyrux odgacTeit 3HaHUI

BekTops! u
KOOPAMHATHI
B
MIPOCTPAHCTB
e

OHepI/IpOBaTB Ha 0a30BOM YPOBHC IIOHATHEM
JAECKapTOBBI KOOPAMWHATHI B IIPOCTPAHCTBE,
HaxXO0IUuTb KOOPAWHATHI BEPUINH Ky6a n
MMpAMOYTOJIBHOTO IapalJICJICTIUIICIa

OHepI/IpOBaTL MOHATHUAMU NCKAPTOBLI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BCKTOPA, paBECHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIrOJI MEIKAY BEKTOPpaMH, CKAJIAIPHOC
IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC BEKTOPELI;

HaXOIUTb PACCTOAHUEC MCKAY ABYMSA TOUKAMH, CYMMY BEKTOPOB U MMPOU3BCACHHUEC BEKTOPA
Ha 9UCJI0, YIroJI MCKAY BEKTOpPAMHU, CKAJIIPHOC ITPOU3BCACHUEC, PACKIIAAbIBATE BEKTOP IO
ABYM HCKOJUIMHCAPHBIM BCKTOPAM;

3a1aBaThb MJIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTCME KOOPpAWHAT,

peliaThb HpOCTefIIHPle 3alavuv BBEACHHUEM BCKTOPHOI'O Oa3nca




2. COAEP/) KAHUE YYEBHOI'O ITPEJIMETA, KYPCA

Y4eOHblii mpeaMer KonudecTBo 4acoB B HeNEIN0/ B TOJT
(o roam 00y4eHHUs)

10 xiace 11 knacc HUTOT'O

Maremaruka 4/140 4/136 276

10 kaace
AureOpa
IloBTOpenue marepuana 9 kiaacca (5u4)
Yucaossbie pynkuun (104)
Omnpenenenre u cnocoObl 3aganus yucinoBoi GyHkuuu. O6macTh onpeaeneHus U obnacte 3HaueHU Qynkuuu. CpoiictBa (yHkiuil. Mccnenoanue
¢byukuuii. Urenne rpaduka. Onpenenenue u 3aganue oopatHoit pynkuuu. [loctpoenne rpadukoB npsiMoii 1 0OpaTHON PyHKIUU.
Tpuronomerpudeckue GpyHkuuu (254)
YucnoBast OKpY>KHOCTh. [[TMHa yrv 4YMCIOBOM OKPYKHOCTH. UHMCIOBas OKPYKHOCTh HA KOOPAUHATHOM MIIOCKOCTH. OmnpeieieHne CUHyCa U KOCUHYCa
Ha EIUHUYHON OKpyxkHOcTU. OrmpeneneHue TaHTeHCA M KOTaHreHca. TpuroHomeTrpudeckue (YHKIUU YHUCIOBOTO apryMeHTa. YTPOIIEeHUE
TPUTOHOMETPUYECKUX BbIpakeHUH. TpuroHomerpuueckue (QpyHKUHUU YIJIIOBOTO apryMmeHrta. PemieHue nmpsMOYTrOJbHBIX TPEYrOJIbHHKOB.
®dopmyn npuseacHus. OyHKIUA y=sin X, ¢ cBoHcTBa U rpadux. yHKIUA y=cos X, e¢ cBoicTBa U rpaduk. [lepuoguanocTs GyHKIMI y=sin X, y=COS
X. I[Toctpoenwue rpaduka Gyuxmuii y=mf(X) u y=f(kx) mo uzBectHomy rpaduky ¢pyakiun y=f(X). Oyukiuun y=tg x u y=Ctg X, ux cBo¥cTBa U rpaduKu.
Tpuronomerpuuyeckue ypapuenust (104)
Omnpenenenre U BRIYUCICHNE apKKOcUHYyca. Perenne ypaBuenus C0S t=a. OnpezaeneHue U BbIUKCICHNE
apkcunyca. Pemenue ypaBHeHUs sin t=a. ApKTaHT€HC M apKKOTaHreHc. PemeHue ypaBHeHMi tg x=a, ctg x=a. IIpocteiilmne TpuroHomeTpuyieckue
ypaBHeHUs. Pa3nuuHbie METOIbI pelICHUS YPaBHEHHIH.
OaHOPOIHBIE TPUTOHOMETPUYECKUE YPABHEHUS.
IIpeoGpa3zoBanne TPUrOHOMETPHYECKHX BhIpaskenmii (134)
CuHYC ¥ KOCUHYC CYMMBbI U Pa3HOCTH apryMEHTOB. TaHT€HC CyMMBbI M Pa3HOCTH apryMEHTOB.
@®opmynsl BoiiHOro aprymenta. I[IpeoOpazoBaHue CyMM TPHUTOHOMETpHUYECKHMX (yHKIMIA B mpousBeaeHue. [IpeoOpazoBaHMe Npou3BeaeHUN
TPUTOHOMETPHUECKUX (YHKIUN B CYMMBI.
IpousBoaunas (244)
YucroBble ocine10BaTeIbHOCTH U UX cBoiicTBa. [Ipenen nmocnepoBarenbHocTH. CyMMa GecKOHEUHOM reomeTpuieckoil mporpeccuu. Ipeaen dyHkuun
Ha OeckoHeuHoctu. Ilpenen ¢ynkuuu B Touke. IIpupamenue aprymenta. Ilpupamenne ¢ynxkuuu. Omnpenenenue npousBoaHoil. IIpomsBoanas u
rpadpuk Qyaknuu. IlpousBonHas u kacatenbHas. DopMyinbl JUIsl BBIYUCIEHHUS MpPOu3BOAHBIX. IIpousBojHast cioxxkHoil ¢yHkumu. ITpumenenue
MIPOU3BOIHOM IS ccaeIoBaHUs (YHKUIUH HA MOHOTOHHOCTh M 9KCTPEMYMBI.
I'padux ¢ynkumm, rpaduk npousBonHou. [IpuMeHenue npomsBoaHON s uccnenoBaHus QyHkiuil. Iloctpoenue rpaduxoB QyHkumid. 3amaun c



napamerpoM. I'pauueckoe pemieHue.

AJITOPUTM OTHICKaHUS HAUOOJIBIIETO U HAMMEHBILETO 3HAYCHUI HETIPEPhIBHOM (PYHKIIMU Ha OTpE3Ke.

[IpumeHeHre NPOU3BOAHON /JIsi OTHICKAHWS HAMOOJIBIIETO0 M HAUMEHBLIETO 3HAUYCHHH HENPEephIBHOW (YHKIMHM HAa MPOMEXKYTKe. TeKCTOBBIE
reOMETPUYECKUE 33/1a4H Ha OTHICKAaHUE HauOOIBIINX ¥ HAUMEHBIINX 3HAYEHUH BEJTHYNH.

DeMeHTbl KOMOMHATOPUKH CTATHCTUKHU M TEOPHH BEPOSITHOCTH (7 4acoB)

TabnmuyHoe u Tpaduueckoe MNpeACTaBICHUE MaHHBIX. UKCIOBBIE XapaKTEpUCTHKH PsAIOB JaHHBIX. [loodepenHoil W OAHOBPEMEHHBIH BBIOOD
HECKOJIbKUX 3JIEMEHTOB M3 KOHEYHOI0 MHOecTBa. PopMyIibl yKcia nepectaHoBoK. @opmysibl coueTaHuil U paMenieHuil. Pelienne KoMOMHATOPHBIX
3anau. @opmyna bunoma-HeroTtoHa. CBoiicTBa OMHOMHMHAIBHBIX K03 duumentoB. Tpeyronbuuk [lackans.

I'eomerpus

BBenenne (3 uaca)
[Ipenmer crepeomeTpun. AKCHOMEBI cTepeoMeTpru. HeKoTophie ClenCTBUS U3 aKCHOM.
IMapaniebHOCTH NPSAMBIX M IUI0cKOCTEd (16 yacoB).

[TapamrenpsHOCTE NPAMBIX, IPSIMOM M INTIOCKOCTH. B3anMHOE pacnoiokeHue ABYX NPSIMBIX B IPOCTPAHCTBE. YTOJI MEXY IBYMS MPSIMBIMH.
[TapannensHOCTH MIIOCKOCTEN. TeTparap U mapajienenumnen.

IMepnenauKyIsApHOCTH NPSIMBIX U MI0cKocTed (15 yacos).

[TepieHAMKYAAPHOCTH MPAMOM U TNIOCKOCTH. [lepneHauKymnsip 1 HaKJIIOHHBIE. YTOJI MEXAY IPSAMOU U MIJIOCKOCThIO. JIByrpaHHbIN yroi.
[TepieHAMKYIAPHOCTD MIIOCKOCTEN. TpexrpaHHblid yroyi. MHOTOTpaHHBIN YTroJl.

Mmuororpannuku (11 yacos).

[Tonsitue Muororpanuuka. [Ipusma. [Tupamua. [IpaBuiibHbIe MHOTOTPAaHHUKU.

IToBTOpenue (1 yac)

11 kace
Aureopa
IoBTOpenue (84)
Crenenu u kopHu. Crenennbie pynxkuuu (13 1)
[Tonsitue xopHs N-il cremeHW U3 JeicTBUTENbHOro yuciaa. DyHKOMM y = . UX cBoicTBa M rpapuku. CBoiicTBa KOpHS N-H  CTeNeHH.
[Ipeobpa3oBaHue BbIpaXEHUH, colepkalmx paaukanbl. O0oOlieHne MOHATUS O Mokaszarene creneHH. CreneHHble (YHKIMH, WX CBOHCTBA U

rpadukm.

IMoka3aTeabHasi u jorapupmudeckas pynxuuu (22 )

[Toxa3zatenpHast pyHKuus, ee cBoiicTBa U rpaduk. [lokazarenbHble ypaBHeHus. [lokazaTenbHble HEpaBEeHCTBA.

[Tonstue norapupma. dynkuus y =, ee cBoiictBa u rpaduk. CpoiictBa norapu¢mos. Jlorapupmuueckue ypaBHeHus. Jlorapudmuueckue
HepaBeHCTBa. [lepexoa k HOBoMy ocHoBaHMIO Jorapudma. uddepenupoBanue noxkasareabHol 1 gorapupMudeckoit GyHKIHMA.

IMepBooOpa3Hasi u unterpa (7 4)



[lepBooOpa3nas. [IpaBuia oTeIcKaHus IepBOOOpa3HbIX. Tabmuia OCHOBHBIX HEOIIPEACTICHHBIX HHTETPAJIOB.
3amauun, MPUBOJAIIME K MOHATHIO ONpesaeneHHoro uHrerpana. Ilonstue onpenenennoro murerpaita. @opmyna Heiotona — JlelOauna.
Brrurcnenue miomaziei miockux GUryp ¢ moMoIsio OMpeeIeHHOT0 HHTErpaa.

DJIeMeHThl CTATHCTUKH, KOMOMHATOPMKHU U TeopuM BepositHocTei (11 )

Cratuctuueckas o6pabdorka nanHbIX. [Ipocreiimne BeposiTHOCTHBIE 3aaaun. Coueranus u pasmenienus. @opmyna 6unoma Herotona. Ciiyuaiinble
COOBITHUS M UX BEPOSTHOCTH.

YpaBHeHusi 1 HepaBeHcTBa. CucTeMbl ypaBHeHHUIT U HepaBeHCTB (20 4)

PaBHOCHIIBHOCTD ypaBHeHMiA. OOIIMe METO/IbI pellieHus ypaBHeHui: 3amena ypasaeHus h(f(x)) = h(g(x)) ypasuenuem f(x) = g(x), pasnoxenue Ha
MHO>KHMTEJIH, BBE/IEHUE HOBOM NEPEMEHHOM, (PyHKIIMOHAIBHO-TpapUUECKUil METO/I.

Pemenune HepaBeHCTB ¢ OAHOM NIepeMeHHON. PaBHOCHIIBHOCTH HEPaBEHCTB, CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB, UPPALlMOHATILHbIE HEPABEHCTBA,
HEPaBEHCTBA C MOAYJISIMHU.

Cucremsl ypaBHEHUH. YpaBHEHUS U HEPABEHCTBA C ITApaMETPaMHU.

I'eomeTpus

BekTopsbl B npocTpancTBe (3 yaca)

Bexropsl. Moaynb BekTopa. PaBeHcTBO BekTopoB. Cii0KeHNEe BEKTOPOB, YMHOXKEHHE BeKTopa Ha yucio. KominHeapHsie BekTopbl. Pasnoxxenue

BEKTOpa 110 IBYM HEKOJIJIMHEapHbIM BekTopaM. KoMIuianapHbie BEKTOpHI. Pa3ioxkeHue o TpeM HeKOMILTaHAPHBIM BEKTOpaM.

Mertoa koopauHaT B npocTpancrse (12 4)

[IpsimoyrosnbpHas cucTeMa KOOpIMHAT B MPOCTpaHCTBE. PaccTosHue Mexay TOUYKaMu B MpocTpaHCTBE. BekTopsl B mpocTtpaHcTBe. [[nnHa BekTopa.
PaBenctBo BekTopoB. CiiokKeHHE BEKTOPOB. Y MHOXKEHHUE BeKTOopa Ha yucio. Koopaunatsl Bekropa. CkansipHOe POU3BeIEeHUE BEKTOPOB.
uauuap, konyc, map (114)

OcHoBHbIE 351eMeHTHI ceprl U mapa. BzaumHoe pacnosoxkenue cepsl U MIOCKOCTH. MHOTOrpaHHUKH, BIHMCAHHBIE B cepy. MHOTOrpaHHUKH,
onucaHHble 0koJ0 cdepbl. LHumunap u konyc. @urypsl BpaleHusl.

O0beM u oAb oBepxXHOCTH (12 u).

[Tonsitne o0bema u ero coiictBa. O0beM HMIUHIPA, MPAMOYrOJIbHOrO Hapaienenunena u npusmsl. [punnun Kasansepu. O6beM nupamubl.
O6beM KOHyca M yceueHHOTO KoHyca. OObeM miapa u ero yactedd. [lnomanp moBEepXHOCTH MHOTOTPAHHHMKA, IMIIMHIpPA, KOHYCA, YCEYEHHOIO
koHyca. [Inomjaap moBepxXHOCTH IIapa M €ro YacTew.

IosTOpenue (174).



Temarnueckoe muaHupoBanue no maremaruke s 10—11-x K1accoB cocTaBiieHO ¢ yueToM paboueil mporpaMMbl BOCIUTAHUS. BHECEHBI TEMBI, 00eCTIeUnBaIOIINe

3. TEMATUYECKOE INTAHUPOBAHUE

peann3aIyio HeJIeBbIX MPUOPUTETOB BocnuTanus ooydatontuxcss COO uepes nzyueHrne MaTeMaTUKU.

B BocnuTannu 0O0y4arommxcsl IOHOMIECKOTO BO3pacTa TaKMM MPHOPHUTETOM SIBIIICTCS CO3JaHUE OJNArONPHUSTHBIX YCIOBUH IUIsl IPHOOpPETEHUST 00yYarOIUMUCS

OIIbITa OCYHICCTBJICHUS COUAJIBHO 3HAYUMBIX ACII.

Bbienenne TaHHOTO TMPHOPHUTETA CBA3AHO C TOTPEOHOCTHIO OOYYAIOIIMXCS B JKU3HEHHOM CaMOOIIPENIENICHUH, B BBHIOOpE MAJIBHEWIIEr0 >KM3HEHHOTO IIYTH,

KOTOPBIM OTKPBIBAETCS NIEPE]] HUIMH Ha IOPOTe CaMOCTOSITENIbHOU B3POCIION JKU3HH.
Ha ypoxax maTemaTtnku oOy4aroniyecst MOryT IpuoOpecTH:
® OIBIT CAMOCTOSITEIFHOTO MPUOOPETEHNSI HOBBIX 3HAHUN, IPOBEJICHHSI HAYUHBIX UCCIIEOBAHHM, OMIBIT MPOEKTHOM JESITEIbHOCTH;

® OIIBIT HU3Y4YCHHUS, 3alllMTbl W BOCCTAHOBJICHUA KYJIBTYPHOI'O HACICAUA YCIOBCUCCTBA, OIBIT CO3JaHUA CcOOCTBEHHBIX HpOI/ISBGI[eHI/Iﬁ KYJIbTYpPBbI, OIIBIT
TBOPYCCKOI'0 CAMOBBIPAKCHHA,

® OIIBIT CaMOIIO3HAHUA U CaMOaHalin3a, OIBIT COMUAIBHO IMPUEMIIEMOTO CAMOBBIPAXKCHUA U CaMOpCain3alluu.

10 kmacc

Ne Tema KoJi-Bo yacoB JesAiTeIbHOCTH YUMTEJs C Y4eTOM pado4eil mporpaMMbl BOCIIUTAHUS

1. IToBTOpEHME Kypca 5 dopMHUpOBaHUE MPEACTABICHUN 00 HIEAX U METO/ax MaTeMaTUKH, O MaTeMaTHKe
anreopsl KaK YHUMBCPCAJIbHOM S3bIKC HAYKH, CpPEACTBE MOJICTTUPOBAHUS SBJICHUN U

MPOLECCOB.

2. UwucnoBble GpyHKIIUH 10 [ToOyxeHue MIKOJIBPHUKOB COOJTI0IaTh Ha YpPOKE NPUHLUIBI yaeOHOM
JUCLHUIIJIMHBI U CaMOOPTaHU3alUK; IPUBJICUYECHUE BHHMMAaHMS IIKOJIbHUKOB
K LIEHHOCTHOMY aCIEKTy U3y4yaeMbIX SIBJICHUW, UTHUIUAPOBAHUE ux
00CYXJICHHS, BBICKA3bIBAHMSI YUAIIIUMUCS CBOETO ~ MHEHHUS o ee IoBoAaY,
BBIPAOOTKH CBOETO OTHOIICHHUSI.

3. Tpuronomerpudaeckue 25 NuunuupoBanne U TIOJIICPIKKA UCCIIEIOBATEILCKOM IESITEIbHOCTH IIKOJBHUKOB B

ynkumn paMKax peanu3alud UMW UHIWBUIYaJIbHBIX U TPYHIIOBBIX UCCIIEN0BATENbCKUX
MPOEKTOB, 4TO0 JIACT IIKOJbHUKAM BO3MOYKHOCTh IIPHOOPECTH HaBBIK
CaMOCTOSITENILHOTO PEIICHHs TEOPETUYECKON MpOoOIeMbl, HABBIK T€HEPUPOBAHUS u
odopmieHHss CcOOCTBEHHBIX HJIEH, HaBBIK YBAXUTEJIBHOIO OTHOILIEHUSA K
YY)KUM UIEAM.

4, Beenenne. AKCHOMEI 3 [IpuBneyenre BHUMAaHUS IIKOJBHUKOB K IEHHOCTHOMY aCIIeKTy
CTCPCOMETPHH 1 NX U3ydaeMbIX ~ Ha  YpOKax sBJICHHWH, oOpraHuzamus HX padOThl C TOJy4aeMoOil Ha ypoke
CIICACTBUA COIMANILHO 3HAYUMOM HHMOpManen — UHULIMAPOBaHUE ee 00CyxIeHus,

BBICKA3bIBAHUSl yYalIUMKCS CBOETO MHEHHSI IO €€ MOBOJY, BBIPA0OTKH CBOEro K Hei
OTHOLIECHMUS




Ne Tema Kou-Bo uacos JeAATeJbHOCTH YUUTEIS € y4eTOM padoueil nporpaMMbl BOCIIMTAHUS

5. [TapannenbHOCTh 10 [IpumeHnenne Ha YPOKE UHTEPAKTUBHBIX ¢dopm paboTe ydamuxcs:
TIPAMBIX U IITOCKOCTEH MHTEJIEKTyalIbHBIX UIp, CTUMYJIHUPYIOIIMX ITI03HABATEIbHYI0O MOTHUBALIMI0  IIKOJIBHUKOB,

JIMIaKTUYECKOTO TeaTpa, i€ MOJyYeHHbIE  Ha YpOKe 3HaHWsI OOBICPHIBAIOTCA B
TEaTPAJIBHBIX IOCTAHOBKAX; JUCKYCCUN, KOTOpBIE AAOT Y4aIIUMCS BO3MOKHOCTb
IpUOOPECTH ONBIT BEJICHHSI KOHCTPYKTUBHOTO TUAJIOT

6. Terpasap u 6 Bxitouenne B YPOK UI'POBBIX pouEeayp, KOTOpbIC [IOMOTar0T

napajenenurnes IO IIEPKATH MOTHBAINIO 00YJarOMINXCs K IOJIy4ECHUIO 3HaHUH,
HaJa>XMBaHUIO MIO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHUI B KJIacce, IOMOTAr0T
YCTaHOBJICHUIO OOpOKeNaTebHOM aTMOcepbl  BO BpeMs ypoKa.

7. Tpuronomerpuueckne 10 IIpumenenne Ha YPOKE UHTEPAKTUBHBIX (dopm paboThI ¢ 00yUarOIUMUCS:
YPpaBHCHHA HHTEINIEKTYAILHBIX UTp, CTUMYJIUPYIOIIUX [T03HABATEIbHYI0O MOTHBAIIMIO 00YJaoOIUXCsl.

8. IepnieH IUKyIISIPHOCTD 15 Bxirouenne B YPOK UI'POBBIX poLenyp, KOTopsle IIOMOTAI0T
HPSIMBIX M TJIOCKOCTEH o iepKaTh MOTHBAIINIO JEeTEH K MOJTYYEHU IO 3HAHUH, HaJIaXKUBAHUIO

MMO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJAcCE, IOMOTAIT  YCTAHOBICHUIO
T00posKenaTenbHON aTMOCEpsl  BO  BpEMSs ypoKa.

9. ITpeobGpaszoBanne 13 YcTaHOBIIEHNE NTOBEPUTEIBHBIX OTHOIIEHUN MEKIY YUYUTEIIEM U €r0 Y4eHUKAMH,
TPUTOHOMETPUYIECKUX CHOCOOCTBYIOLIUX [TO3UTUBHOMY BOCHPUATHIO YUaIIUMUCS TPeOOBaHMI U POCHO yuuTes,
BBIPAKEHHH MIPUBJICYCHUIO UX BHUMAHUS K 00CY)K1aeMOi Ha ypoke nH(popMaIuu, akTHBU3AIUN X

IIO3HABATEJIBHOM NEATEIbHOCTH.

10. MHororpaHHUKH 11 Bxitouenue B YPOK UTI'POBBIX poLEnyp, KOTOPEIE [IOMOTIar0T
O IEPIKATH MOTHBALIMIO IeTEN K NOJIyYCHHIO 3HAHUM, HaJIa)KUBaHUIO
MO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHUM B KJIaCCE, IOMOTAIOT  YCTAaHOBJICHHUIO
N0OpOo’KeNnaTenbHON atMochepsl BO BpEMsI ypOKa.

11. [TpousBoanas 24 [ToOyxeHne MIKOJIbHUKOB COOMIOAATH Ha YpOKe O0IIenpUHATbIE HOPMBI
IIOBEJICHUS, npaBuia OOIIEHUs €O  CTapIIMMU (YUUTEISIMH) u
CBEPCTHUKAMH (IIKOJIbHUKAMH ), IPUHIMIbBI YUeOHONH  TUCIUIIUHBI Y CaMOOpraHU3alHH.

12. KomOunaropuka u 7 [IpuBiieyeHne BHUMaHUA LIKOJIBHUKOB K [ICHHOCTHOMY acCIIeKTy

BEPOATHOCTH HU3y4aeMBIX Ha ypOKax sIBJIEHUH, OpraHnu3aus uX paboThl C OJydaeMoi Ha ypoKe
COLIMAJIBHO 3HAaYMMOM HH(popMaIen — UHULUAPOBAHUE ee 00CyXieHus,
BBICKa3bIBAHUS YYAIIUMUCS CBOETO MHEHHUST IO €€ MOBOJy, BEIpaOOTKH CBOETO K Heil
OTHOLICHUS.
13. IToBTOpenue 1 Opranuzanys medcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX O0YJAIOUIUXCS HaJl MX
HEYCIEBAIOLIUMH OJHOKIACCHUKAMH, JAIOLIET0 00yYaIOUIMMCS COLUAIBHO 3HAYUMBbIH OTIBIT
COTPYJHHMYECTBA U B3aMMHOU ITIOMOILIH.
Hroro yacos 140

11 kaacce




Ne Tema Koui-Bo yacos JesiTeIbHOCTDH YUYUTES € y4eTOM padoyeil MporpaMMbl BOCIUTAHUS

1. [ToBTOpenue 8 ®dopMupoBaHue NpeCcTaBIeHNi 00 UAesIX U METOAax  MaTeMaTHKH;, O MaTeMaTHKe
KaK YHUBEPCAJILHOM SI3bIKE HAYKH, CPEACTBE MOJICTTMPOBAHMUSI SIBTICHUH M TPOLIECCOB.

2. CreneHu 1 KOpHHU. 13 [MoOyxneHne MIKOIBHUKOB COOMIOAATH Ha YpOKE MPUHIUIIBI yueOHOH

Crenennsie GpyHKINM. JVCHIUTUTAHBI ¥ caMOOpTaHu3aluy; TPUBJICUCHHE BHUMAaHUSI IIKOJBHUKOB K
[EHHOCTHOMY aCIIeKTy U3y4aeMBbIX SIBJICHHI, HHUIIMAPOBAHHE uX 00CYKIeHUS,
BBICKa3bIBaHHUs YYAIIIMUCS] CBOETO MHEHHUSI 110 €€ TMOBOJTY, BEIPA0OTKH CBOETO OTHOIIICHHSI.

3. Bexrops! B mpocTpanctBe. | 15 BxittoueHue B ypok UTPOBBIX MPOILENYP, KOTOPbIE IIOMOTal0T MOJJIepKaTh MOTHBAIIHIO
Meron KOOpJHHAT B JeTell K MONy4YeHuto 3HAHWI, HATTAKUBAHUIO  MMO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILICHUH B
MIPOCTPAHCTRBE. KJ1acce, MIOMOTaI0T YCTAHOBJICHHIO TOOPOXKENaTeNbHOM aTMOC(EpHI BO BPEMsl YpOKa.

4. [NokazarenpHas, 22 YcraHoBIIeHHE IOBEPUTENLHBIX OTHOLIEHUH MEXKILY yUUTENIEM " ero yu4eHHKaMH,
morapudmmyaeckas CIOCOOCTBYIOIINX TMTO3UTHBHOMY BOCTIPUSITHIO YIaIIUMUCS TPpeOOBaHUM U IPOCHO
byHKIMS YUUTENs, TPUBJICICHUIO X BHUMAHUS K 0OCYy)KIaeMold  Ha  ypoKe WH(pOpMalluK, aKTHBU3AI[UH

ux MTO3HABATEIHHON JIEATENbHOCTH.

5. Hunuuap, KoHyc, map 11 BxiroueHue B ypoK UTPOBBIX IIPOLEAYD, KOTOPBIE IIOMOTar0T HOJIEP’)KAaTh MOTUBALIMIO
JeTell K MOIyYeHu o 3HAHW, HATTAKUBAHUIO  MMO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIIICHUH B

KJacce, ITOMOTAI0T YCTAHOBIIEHUIO JOOPOXKENATENbHON aTMOocdepsl BO BpeMs YPOKa.

6. [lepBooOpa3zHas u 7 OpueHTHpOoBaHHE 00YUYAIOIINXCS Ha MHULUATUBHOCTH, KPEATHBHOCTH, TOTOBHOCTH H
WHTErpal CHOCOOHOCTH K JJMYHOCTHOMY CaMOOIIPENIENIEHUI0, CHOCOOHOCTH CTABUTH IIEIH.

1. OOBeMEBI TeI 12 IIpuBnedeHre BHUMAHUS IMTKOJBHUKOB K IIEHHOCTHOMY aCIIeKTY HM3Y9aeMbIX Ha ypoKax
SIBIICHU, OpraHu3anus uX paboThl C MorydaeMoin Ha YPOKE COLMaNbHO 3HAYMMOI
nHpopMaruei — MHALIUUPOBAHHE ee 00CYX/IeHV I, BBICKA3bIBAHHSI YIALTIIMICS
CBOEr0 MHEHWII 110 €€ TIOBOAY, BHIPAOOTKH CBOEro K He OTHOIIECHHSI.

8. YpaBHeHUA U 20 Opranmzamusi  1medcTBa MOTHBHPOBAHHBIX Y OPYJUPOBAHHBIX  yYaIIUXCs HaJ 1704
HepaBeHCTBa. CHCTEMBI HEYCIEBAIOINMH OTHOKITACCHUKAaMH, JAFOIIEr0 IIKOIbHUKAM COITMATBHO 3HAYNMBIN
YpaBHEHWH 1 HEPABEHCTB. OITBIT COTPYTHUYECTBA ¥ B3AUMHOMN TTOMOIITH.

9. OJIEMEHTBI TEOPUH 11 IIpumeHnenne Ha YpOKE€ HHTEPAKTUBHBIX ¢hopM paboThI YYaIxcs:
BEpOSATHOCTH U MHTEIUICKTYaIbHBIX, JEJIOBBIX, KOTOpBIE  JArOT yYaIlluMCs BO3MOYKHOCTB IPUOOPECTH OITBIT
MaTeMaTHYeCKON BEJICHUS KOHCTPYKTHBHOT'O  JIMAlOra, TPYMIoBOM  paboThl Wi paboThI B Mapax, KOTOpPHIE ydaT
CTaTHCTHUKH ITKOJTbHUKOB KOMaHTHOM pabote Y B3aMMOJICHCTBHIO C IPYTHMH JIETHMH.

10. | O0oOmaroree 17 NuunuupoBanue U MOAJIEPKKA  JNEATEIbHOCTH LIKOIbHUKOB B paMKax peagu3alim
MTOBTOPEHHUE UMU 00pa30BaTENBHBIX MapIIPYTOB, 49TO JIACT MIKOJBHUKAM  BO3MOXKHOCTB MTPHOOpECTH

HABBIK CAMOCTOSITENIFHOTO PEIISHS TEOPETHIECKOH MPOOIeMbl; IIPUMEHEHNE Ha  ypoKax
pasnTU4HBIX (OPM KOHTPOIIS 3HAHUH, CTUMYJIMPYIOINX MO3HABATEIbHYI0 MOTHBAIIMIO IIIKOJTHHIKOB.
Hroro vacos 136
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	Перпендикулярность прямых и плоскостей (15 часов).
	Многогранники (11 часов).

	11 класс
	Алгебра
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	Первообразная и интеграл (7 ч)
	Элементы статистики, комбинаторики и теории вероятностей (11 ч)
	Уравнения и неравенства. Системы уравнений и неравенств (20 ч)
	Геометрия
	Метод координат в пространстве (12 ч)
	Цилиндр, конус, шар (11ч)
	Объем и площадь поверхности (12 ч).


