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IMosicuuTeILHAS 3aNIMCKA

Pabouas yuebHas mporpamMma 1o anredpe paspadoTaHa Ha OCHOBE HOPMAaTHUBHBIX JOKYMEHTOB:

1.

2.

©o

10.

®enepanbubiii 3akoH «O0 obOpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne
273-D3;

@enepalibHbIl  TOCYJApPCTBEHHBIN 00pa30BaTENbHBIM CTAaHAAPT CPEIHETO o0urero
obpazoBanus (OGI'OC COQ), yTBepkI€HHOr0 Mpuka3zoM MUHHUCTEPCTBA 00pa3oBaHUs U
Hayku P® ot 17.05. 2012 1. Ne 413;

[Tpuka3 Mwuno6puayku Poccun ot 31.12.2015r. Ne 1578 «O BHeceHWM H3MEHEHUH B
denepanbHBIi  TOCYAApCTBEHHBIM 00pa30BaTeIbHBIA CTaHAAPT CPEAHErOo  OOIIEeTro
oOpa3oBaHMs, YTBEPXKICHHBIA TpUKa3oM MUHUCTEpCTBA OOpa3oBaHWS U  HAYKH
Poccuiickoit ®enepanyu ot 17 mast 2012 r. Ne 413»

[Tpuka3z Munobpuayku Poccum ot 29.06.2017r. Ne 613 «O BHeceHWHM W3MEHEHHU B
denepanbHbIi  TOCYAapCTBEHHBIM 00pa30BaTeIbHBIA CTaHIAPT CPEAHEr0  OOIIEeTro
oOpa3oBaHMs, YTBEPXKICHHBIA TpUKa3oM MUHUCTEpCTBA OOpa3oBaHHWS U  HAYKH
Poccuiickoit ®enepanyu ot 17 mast 2012 r. Ne 413»

[TucekmMo MunucrepcTBa oOpa3oBanust u Hayku Poccuiickoit @enepauuu ot 28.10.2015r.
Ne 08-1786 «O pabouux nmporpamMmax y4eOHBIX TPEIMETOBY

®denepanbHbIN IEpeUYeHb YUSOHUKOB, PEKOMEHIyEMBIX K UCIIOJIb30BAHUIO MPU PeATH3aluN
UMEIOIINX TOCYAapCTBEHHYIO aKKpEAUTAlMI0 00pa30oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO
0011ero, OCHOBHOIO OOIIEro, CpeaHero oo1ero oopa3oBaHusi, yTBEPKACHHBIN TPUKA30M
MunucrepctBa npocemienusi Poccuiickoit deneparuu ot 28 nekabpss 2018 r. N 345.
OcHoBHasi oOpa3oBaTellbHas TporpamMma cpeaHero odmiero oopaszosanuss MbBOY «COIlll
Neo 9 umenu B. 1. HekpacoBay, ytBepxkaeHHas npuka3zom Ne 103 ot 30.08.2019 .
VYuebnsiit mman MBOY «COL Ne 9 umenu B. 1. HekpacoBay;

[Tonoxxenue o padoueii mporpamme yuutens MbBOY «COLL Ne 9 umenu B.U. HekpacoBay;
«IIporpamma o00meoOpa3oBaTEILHBIX yUPSKICHUH. AnreOpa u Hadana aHammza. 10-11
kiaccel, - M.IIpocsemenue, 2009. CoctaButens T. A. Bypmucrpoay.

Henn n3yyenus npeamera:

dbopMupoBaHUEe MpeACTaBIEHUN 00 MAEIX U METOAaX MaTeMaTHUKH;, O MaTeMaTHKe Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEACTBE MOJIECIUPOBAHUS SIBJIICHUN U IIPOLIECCOB;
OBJIAICHUC YCTHBIM W TIMMCBMCHHBIM MATCMAaTHUYCCKUM SA3BIKOM, MAaTCMAaTUYCCKUMU
SHAaHUSAMU MU YMCHUAMU, H€06XOI[I/IMBIMI/I IJI1 U3Yy4YCHUA IIKOJIBHBIX €CTECCTBCHHO-
HAYYHBIX JUCHMIUIUH, JUIS TPOAOJIKEHHS O0Opa3oBaHUST W OCBOEHHUS HW30paHHOMN
CICIIUAILHOCTH Ha COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, AITOPUTMUYECKON KYJIBTYpPbI, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, PAa3BUTHE MATEMATHUECKOTO MBIIIJICHUS W WHTYHIIMH, TBOPYECKHUX
CIOCOOHOCTEH Ha YpOBHE, HEOOXOIWMOM /ISl TPOJOJDKEHUS 00pa3oBaHUS W IS
CaMOCTOSITENILHON /1eATeIbHOCTH B 00JIACTH MaTeMaTUKH U €€ MPUIIOKEHUH B Oyryteit
poeCCHOHAIBHON JESTEIHHOCTH;

BOCIIMTAHUC CPCACTBAMU MATCMATUKU KYJIbTYPbl JUYHOCTHU: 3HAKOMCTBO C HCTOpHCﬁ
pa3BUTHS MATEMAaTHKH, SBOJIOIMEH MaTeMaTUYeCKHX HUACH, MOHMMaHHE 3HAYUMOCTH
MaTeMaTHKH JJIs 00IIeCTBEHHOTO Mporpecca.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPEJIMETA

I/IsyquHe MaT€MaTHKHU Ja€T BO3MOXHOCTD 06y‘-IaIOH_II/IMC}I AOCTHUYDb CICAYIOIUX PE3YJILTATOB
Pa3BUTHA:
JINYHOCTHBIE Pe3yabTaThl.

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOW PAKTUKU;

c()OPMUPOBAHHOCTh OCHOB CAMOPA3BUTUS W CAMOBOCHHUTAHHWS B COOTBETCTBHH C
o011e4eI0BeYeCKUMU HPAaBCTBEHHBIMU LIEHHOCTSIMH M HJIeajlaMH POCCHICKOTO TPaskJaHCKOTO
00I11eCTBA;

TOTOBHOCTbH U CITIOCOOHOCTH K CAMOCTOSITEITLHOM, TBOPUYECKOW U OTBETCTBEHHOM JESITEILHOCTH
(oOpa3oBaTebHOM,y4eOHO-UCCIIE0BATEIBCKOM, MPOSKTHONW, KOMMYHHUKATHBHOM, HHOM );
c(OpMUPOBAHHOCTh HABBIKOB COTPYJHUYECTBA CO CBEPCTHHKAMH, IOETbMH CTapIIero u
MJIAJIIIET0 BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO IOJE3HOH, y4yeOHO-
HCCJIEIOBATENBCKOM, MPOSKTHON U APYTUX BUJIAX JIEATEIbHOCTH;

FOTOBHOCTb M CIIOCOOHOCTh K OO0pa3oBaHHIO, B TOM 4YHCIEe caMo00pa3oBaHHUIO, Ha
MPOTSKEHUH BCEU KU3HU,

CO3HATEIIbHOE OTHOIICHHWE K HENpPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOW
npodeccnoHanbHOM U 00IIECTBEHHON AESITETbHOCTH;

OCO3HaHHBII BBIOOp Oynaymiedt mnpodeccun Ha OCHOBE TIOHMMaHUs €€ LEHHOCTHOTO
CoJIepKaHusl U BO3MOXKHOCTEH peanu3ainny COOCTBEHHBIX )KMU3HEHHBIX IJIAaHOB;

OTHOIICHHE K MPO(PECCHOHANBHON AEATeIbHOCTH KaK BO3MOXKHOCTH Y4YacTHS B PELICHUU
JUYHBIX, OOIICCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX IMPOOIIeM;

MertanpenmeTHble pe3yJibTaThI:

YMEHHUE CaMOCTOSITEIIBHO ONPEEIATh LEIN U COCTABIIATD ILJIAHBI;
CaMOCTOSTENIbHO ~ OCYIIECTBIISITh, KOHTPOJMPOBAaTH M  KOPPEKTUPOBATh YPOUHYK H
BHEYPOUHYIO (BKJIIOYasi BHEIIKOJIbHYIO) JESITENbHOCTD;

HCII0JIb30BaTh PA3JIMYHBIE PECYPCHI IS TOCTHXKEHUS LIETIeH;

BbIOMpATh YCHEIIHbIE CTPATETUU B TPYAHBIX CUTYALIMSIX;

yMEHHE MpPOAYKTHMBHO oOOIIaTbcs W B3aUMOJIEHCTBOBaTb B IIPOLECCE COBMECTHOMN
JeSITeJIbHOCTH,

YUUTBIBATh MO3ULIUU APYTOT0, 3PPEeKTUBHO pa3pemaTs KOHPIUKTHL;

BJIQJICHHE HABbIKAMU II03HABATENbHOHM, Yy4eOHO-MCCIENOBAaTENbCKOW U MPOEKTHOMN
NeSITeIbHOCTH, HaBBIKAMU pa3peleHus npooiiem;

CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PELICHMs MPaKTHYECKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHMUS,

TOTOBHOCTb M CIOCOOHOCTh K CAaMOCTOSTEIbHOM HH(POPMAIMOHHO-IIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIKOYas YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX MH(POpPMALUH,
KPUTHYECKH OLICHUBAThb U WHTEPIPETHPOBATH MH(OpPMAILMIO, MOJIYHYAEMYI0 U3 PA3IUYHBIX
VCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTb CBOK TOYKY
3peHus, UCTI0JIb30BaTh aJIEKBATHBIE S3bIKOBBIE CPEICTBA;

BIIaJICHUE HABBIKAMU MTO3HABATEIHHON PeICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUHN U
MBICIUTENBHBIX IPOLECCOB, UX pE3yJbTaTOB M OCHOBAHWW, IPAHUI] CBOEro 3HAaHUA U
HE3HaHUs, HOBBIX [T0O3HABATENIbHBIX 3a/1a4 U CPEJICTB UX JTOCTHUKEHHUSI.

IIpenmeTHblie pe3yJbTaThl:

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 0 MaT€MaTHKEC KaK 4YaCTH MHpOBOﬁ KYJBTYpPBI U O
MCCTC MATCMAaTHKHU B COBpGMCHHOfI OUBWIKM3alluU, O croco0ax ONMCAaHUS Ha
MaTEeMaTH4IEeCKOM SI3BIKE SIBJICHUH PEAIBHOTO MHpAa,



c()OPMUPOBAHHOCTh TPEICTABICHUA O MAaTEMaTHYECKUX TIOHATUSX KaK O BAKHEUIIUX
MaTEMaTUYECKUX MOJENAX, IMO3BOJIIONIMX OMHUCHIBATH U HU3y4yaTh pa3HbIE MPOLIECCHl U
SBJICHHUS;

IIOHUMaHNE BO3MOKHOCTH aKCHOMAaTHYECKOIO ITOCTPOEHUS MATEMATHYECKUX TEOPUH;
BJIQJICHUE METOJIaMM JI0KA3aTEIbCTB M AITOPUTMOB PEUICHUS; YMEHUE HX HPUMEHSATH,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PELLIECHUS 3a1ay4;

BIIAJICHUE CTAHJAPTHBIMU MPUEMAMH PEHICHUS PALMOHAIBHBIX W HPPAlUOHAIBHBIX,
MIOKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM, B TOM YHCIE JI1 IOUCKA IyTH
pELIeHUS U WUTIOCTPALUY PELICHNS] YPAaBHEHHI U HEPABEHCTB;

c(OpMUPOBAHHOCTh NPEJCTABICHUNH 00 OCHOBHBIX MOHATUAX, HJIEAX M METOAax
MaTEMaTUYECKOI0 aHaJIn3a;

BJIQJICHUE OCHOBHBIMHU TOHATUSIMH O IUIOCKUX W MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, uX OCHOBHBIX CBOICTBaX;

c(OpMUPOBAHHOCTh YMEHUSI paclo3HaBaTh HAa YEPTEKax, MOJAENSAX U B pealbHOM MHpE
reoMeTpuueckue GUrypsi;

MPUMEHEHUE HW3YYCHHBIX CBONCTB TeoMeTpuuyeckux ¢uryp u Qopmyn A pelieHus
F€OMETPUUECKUX 3aa4 U 3ajau C IPAKTUYECKUM COJIEPKaHUEM;

c(OpMUPOBAHHOCTh IPEJICTABICHUN O IMpoLeccax U SIBICHUSIX, UMEIOLUIUX BEPOSITHOCTHBIN
XapakTep, 0 CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEallbHOM MHpE, 00 OCHOBHBIX MOHSATHUSIX
3JIEMEHTapHON TEOPUH BEPOSITHOCTEN;

YMEHHH HaXOAWTh M OIICHUBATH BEPOSTHOCTH HACTYIUICHUS COOBITHH B MPOCTEUIITUX
MPAKTUYECKUX CUTYAIUsAX U OCHOBHBIE XapaKTEPUCTUKH CIIyYailHbIX BEJIUYMH;

BJIaJICHUE HABBIKAMHU MCIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IPU pPELICHUU
3a/1a4.

B xome ocBoeHMs coOAep:KaHUS MaTEeMaTHYeCKOro 00pa3oBaHMs YdalllMecs OBJIAJIEBAOT
CUCTEMOH JINYHOCTHBIX, PETYJIATUBHBIX, I03HABATEIIBHBIX, KOMMYHHUKAaTUBHBIX YHUBEPCAIbHBIX
y4eOHBIX IEUCTBUH, a TAKKe:

IIOCTPOEHUsT M UCCIEIOBAHMUS MaTEMaTUYECKMX MOJENEW J/JId ONHCAHUS W PEUICHUS
MPUKIIAJHBIX 3a]1a4, 3a7a4 U3 CMEXKHBIX AUCLUIUINH;

BBIIIOJIHEHUE U CAaMOCTOATEIBHOE COCTaBIIEHHE aJITOPUTMUYECKUX MPEANUCAHUA U
WHCTPYKIMHA Ha MaTeMaTH4eCKOM MAaTepHalie; BBIIIOJHEHHMS pPAacdyeTOB IPAKTUYECKOTO
Xapakrepa,

UCIMOJIb30BaHUSI MaTeMaTU4ecKuX (OpMyJI U CaMOCTOSITEILHOIO COCTaBJIEHUs (OpMyIs Ha
OCHOBE 0000IIEHNS YACTHBIX CIy4YaeB U SKCIIEPUMEHTA,

caMmocCTosiTeNIbHas paboTa ¢ MCTOYHMKAMHU WH(popManuu, o00OLIeHHs M CHCTEMaTU3aluu
MOJTy4eHHOU H(OpMaLUK, HTHTETPUPOBAHUS €€ B JTMUHBIHN OMBIT;

IPOBEJCHNE JOKa3aTEeJIbHbIX PAacCyKIEHHUH, JIOrMYeCKOro OOOCHOBAaHUS  BBIBOJOB,
pasIuyeHus [JOKa3aHHBIX W HEJOKA3aHHBIX YTBEP)KIACHUN, apryMEHTUPOBAaHHBIX U
SMOIIMOHAIBHO YOEAUTETbHBIX CYXKICHUMN;

CaMOCTOATENIbHASI W KOJUIEKTHBHAs JIEATEIBHOCTh, BKJIIOYEHHE CBOMX pE3yJIbTaTOB B
pe3yJbTaThl pabOThI TPYIIBI, COOTHECEHHE CBOEIO MHEHHSI C MHEHHEM JIPYTUX YYaCTHHUKOB
y4e0HOTr0 KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX HCTOYHUKOB;

pa3sBuTHE Yy OOy4aroIIMXCsl CHOCOOHOCTM K CaMOCO3HaHMIO, CaMOpPa3BUTHUIO U
CaMOOIIPEIENEHHUIO;

dopMHpOBaHHE  JHMYHOCTHBIX IIEHHOCTHO-CMBICIOBBIX ~OpPHEHTHPOB M  YCTaHOBOK,
CIIOCOOHOCTH MX UCIOJb30BaHUS B yUeOHOM, TO3HABATEIbLHON U COLIMAIbHON MPAKTHKE;



CaMOCTOSITENILHOTO ~ IJIAHUPOBAaHUST ¥ OCYIICCTBICHUS Y4eOHOH  JEeATENbHOCTH U
OpraHu3ai y4eOHOTO COTPYJHUYECTBA C IMEJaroraMd W CBEPCTHHKAMH, K TOCTPOSHUIO
WHAUBUIYaIbHON 00pa30BaTeIbHON TPACKTOPHUH;

dopMupoBaHue y OOy4arOlIMXCS CHCTEMHBIX MPEACTAaBICHUN W OMNbITa MPUMEHEHUs
METO/IOB, TEXHOJOTHMH M (OpM OpraHu3alMyd MPOEKTHOH U yueOHO-HCCIIe0BATENbCKON
JESTEIbHOCTH JUISl IOCTHKEHUS IPAKTUKO-OPUEHTUPOBAHHBIX PE3yIbTaTOB 00pa30BaHMUS;
dbopMupOBaHHE HAaBBHIKOB pa3pabOTKW, pealu3alid U OOIIEeCTBEHHOM Mpe3eHTaluu
00y4armuMucs pe3yibTaToOB MCCIEAO0BAaHUS, UHINBUYAIbHOIO MPOEKTA, HAIPABIECHHOIO
Ha pelIeHHEe HayYHOU, TMYHOCTHO U (WJIM) COLIMATILHO 3HAYMMOM MPOOIEMBI.



COJAEPKAHMUE (476 4)
10 KJIACC
Anre6pa u Hayana MareMarudeckoro ananusa (170 )
PanronaneHble YpaBHEHHs] M HEPABEHCTBA
Panmonaneupie  BelpakeHus. @Dopmyna Ounoma HpioToHa, cBolcTBa OMHOMHMHAIBHBIX
K023 unreHToB, TpeyronbHuK [lackais, GopMyIbl pa3HOCTH B CyMMBI CTETICHEH.
MHorouwiensl OT OJHOM IlepeMeHHOH. JlemeHne MHOrousaeHoB. JleleHne MHOTrOYJIEHOB C
ocTaTKoM. ParmoHanbHbIe KOPHH MHOTOWICHOB C IIeTbIMU KO3 duiinentamu. Pemenue  memsix
anreOpanveckux ypaBHeHnii. Cxema ['opHepa. Teopema besy. Uuciio kopHeil MHOrOWIeHa.
PannonansHbie ypaBHEHHS M HEPABEHCTBA, CUCTEMBbI PAllMOHAIBHBIX HEPABEHCTB.
Kopens crenenu n
[Moustie GyHKIMHU, ee 00JacTH ONpeACIeHHs U MHOXeCTBa 3HaueHuit. Dyukiws Y = X", rae Ne
N, ee cBoiictBa u rpaduk. IloHsaTHe KOpHS cTemeHM N>1 W €ro CBOWMCTBA, TOHSITHE
apuQMETHIECKOTO KOPHSI.
CreneHb NOJ0XKUTEIBHOIO YUCIa
[lonsiTe cTemeHW C palUMOHAIBHBIM TIOKA3aTelieM, CBOWCTBA CTEMEHU C PANMOHAIBHBIM
nokazareneMm. llonstue o mpegene  mociienoBaTeNbHOCTH. TeopeMbl 0  mpezenax
nocienoBareabHocTeil. CyllecTBOBaHWE TMpefeida MOHOTOHHOM M OrpaHUYeHHOH. Psiwi,
OeckoHeyHasi TeoMmeTpuyeckass mporpeccuss u ee cymma. Yucno €. [lonsatue cremenu c
UppaIlMOHATBFHBIM TIOKa3aTesieM. [IpeoOpa3oBaHue BBIPOKEHUH, COAEPIKAINIUX BO3BEICHUE B
ctenenb. [lokazarenbHas QyHKIHs, €e CBOMCTBA U TpaduK.
Jlorapudmet
Jlorapudm uymcna. OcHoBHOe sorapupmMuyeckoe ToxKAecTBO. Jlorapudm mnpousBeaeHus,
YaCcTHOI'O, CTENIEHH, [1EPEX0/l K HOBOMY OCHOBAaHHUIO. JleCATUYHBINA M HAaTypalbHbIN JIOTapU(PMBbL.
[TpeoOpazoBanue BbIpAKEHH, COIEPKALINX JOTapru(MBI.
Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U rpaduK.
[TokazarenbHble W JorapuMuyueckue ypaBHEHHs M HEPAaBEHCTBA M METOJbl MX DElIeHUs
[TokazarenpHBIC U TIOTAPU(PMUICCKIEC YPABHCHHS U HEPABCHCTBA W METOJBI UX PEIICHUS.
CHHYC ¥ KOCHHYC yria
Pamnannas mepa yrima. CuHyC, KOCHHYC, TaHT€HC M KOTAaHT€HC MPOU3BOJILHOTO yIjia U
JeUCTBUTENBHOTO yucia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO JJisl CHHYCa U KOCUHYcCA.
ITonsTHA apKCHHYCa, apKKOCHHYCA.
TaHreHc ¥ KOTaHTeHC yriia
TanreHc u KoTaHTeHC yria u yrciia. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA ISl TAHTEHCA
1 KoTaHreHca. [loHsTre apkTaHrenca u apkKKOTaHI€HCa.
DopMYJIbI CIOKEHUS
CuHycC, KOCUHYC M TAHI€HC CYMMBI U Pa3HOCTH ABYX aprymMeHToB. DOopMyibl TPUBEIACHUSI.
CuHycC ¥ KOCHHYC IBOWHOTO aprymenTta. ®opmyiibl MoaoBUHHOTO apryMeHTa. [IpeoOpa3oBanue
CyMMBI TPUTOHOMETPUYECKUX (YHKIMHA B TPOU3BEICHUS U TPOU3BEICHUS B CyMMY.
Bripaxxenue TpPUTOHOMETPUYECKUX (YHKIIMI dYepe3 TaHreHC IIOJOBHHHOTO  apryMeHTa.
[TpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUH.
Tpuronomerpudeckue GyHKIIUHA YUCIOBOTO apTYMEHTA
Tpuronomerpuueckue GyHKIMHN, UX CBOWCTBA U TpaduKu, TEPUOAUYHOCTH, OCHOBHOM MEPHO/I.
TpuronomeTprdeckne YpaBHEHHs 1 HEPABEHCTBA
Pemenne mpocTeHmMx TPUTOHOMETPUYECKUX YpaBHEHHH U HepaBeHCTB. OCHOBHBIC CIOCOOBI
penieHus: ypaBHEHUH. Penenre TpuroHoMeTpUIeCKUX HEPABEHCTB.
JlelicTBUTENbHbBIC YnCTia
ITonste neiicTBUTENbHOTO Ymciaa. CBOMCTBA JIEHCTBUTEIBHBIX dHceld. MHOXeCTBA YHCell U
ONepaluy HaJl MHOXXecTBaMu uucell. JlokazaTenbCcTBO HepaBeHCTB. HepaBeHCTBO O cpeaHeM
apuhMETUIECKOM U CPETHEM T'€OMETPHIECKOM JIBYX YHCEIL.




[ToouepenHblii 1 OJHOBPEMEHHBIN BBIOOP HECKOJIBKUX JIEMEHTOB M3 KOHEYHOI'O MHOXKECTBA.
@®opmyIibl yrciia epecTaHOBOK, COUETaHHM, pa3MelieHni. Pemnenrne KoMOMHATOPHBIX 3a/1a4.
DJIEMEHTHI TEOPUU BEPOSITHOCTEH

TabmuuHoe u Tpaduueckoe TMpenCTaBIeHUE MTaHHBIX. UMCIOBBIE XapaKTEPUCTUKU PSOB
JAaHHBIX.

DneMeHTapHble U CJIOXHBIE COOBITHS. PaccMoTpeHHMe ciay4aeB H  BEPOSTHOCTb CYMMBI
HECOBMECTHBIX  COOBITUH, BEPOSITHOCTb IPOTUBONOJIOKHOTO  coObiTud. [loHstue o
HE3aBUCHMOCTH COOBITHI. BEpOsATHOCTD M CTATUCTHYECKAS YAaCTOTA HACTYIUICHUS COOBITHSL.
IToBTOpeHue Kypca anreOpbl U MaTeMaTHYECKOro aHain3a 3a 10 kiacc

l'eometpus (68 1)
AKCHOMBI CTEPEOMETPUN U UX CIE/ICTBUS
[Tpenmer crepeomeTpun. AKCMOMBI cTepeoMeTpun. HekoTopele CiecTBUS U3 aKCHOM.
ITapaJju1eIbHOCTD IPSIMBIX U IJIOCKOCTEH
[TapamienpHOCTD MPAMBIX, IPSAMON U INIOCKOCTH. B3anMHOE pacooKeHue IByX MPsIMBIX B
IIPOCTPAHCTBE. YToJl MeXIy AByMs npsmbeiMu. llapamnensHocTs miockocren. Terpasap u
napauleIeIuIe .
IeprneH UK YISIPHOCTD OPSIMBIX M IJIOCKOCTEN
[lepieHAUKYISIPHOCTh MPSIMOW M IUIOCKOCTH, NEPHEHAMKYJSP W HAKIOHHBIE. YTOI MEXAy
IPSAMOM M IUIOCKOCTHIO. JIByrpaHHbIN yrod. [lepreHauKyasspHOCTh IIOCKOCTe. TpEXrpaHHbIN
yroJi. MHOTOTpaHHBIi yroi.
MHoOrorpaHHuKH
ITonsitue MHOTOrpanHuka. [Ipusma. ITupamuna. IIpaBunbHBIE MHOTOTPAaHHUKM.
BekTopsl B IpocTpaHcTBe
[TonsiTue BexkTopa B pocTpaHcTBe. CI0KEHUE U BBIUNTAHUE BEKTOPOB. Y MHO’KEHHE BEKTOpa Ha
yucino. KoMIiutaHapHbie BEKTOPBI.
IloBTOpEHUE
AKCHOMBI CTEpEOMETpUM M uX cheAcTBus. [lapamnenbHOCTh MHPSIMBIX U IUIOCKOCTEM.
IlepneHguKyIpPHOCTH HPAMBIX M ILUIOCKOCTEH. Teopema o Tpex neprneHaukyispax. Ilpusma,
nrpamua. BeKTopel B IpOCTPAaHCTBE.

11 KJIACC
AnreGpa u Hadaia maremaruueckoro anaiausa (17049)
DVHKIIMYT ¥ UX rpaduku

Oynkuuu. OOnacTe ompeneneHus U MHOXKeCTBO 3HaueHHMH. ['padux ¢yHkumu. Iloctpoenue

rpa¢ukoB GyHKIMMA, 3aJaHHBIX Pa3IUYHBIMHU crioco0amu. CBOMCTBAa (PYHKIIUNA: MOHOTOHHOCTb,
YETHOCTh M HEUYETHOCTh, MEPUOJUYHOCTb, OTPAHWYEHHOCTh. I[IpOMEXYTKHM BO3pacTaHus u
yObIBaHMS, HAaWOOJIbIIIEe U HAMMEHBIIIEE 3HAYCHUsI, TOUKH IKCTpeMyMa (JIOKAJIbHOTO MaKCUMyMa
u muHumyma. ['paduueckas wmaTepnperanus. [Ipumepsl (yHKIMOHATBHBIX 3aBHCHMOCTEH B
peaNbHBIX MPOIIECCAX U SBICHUSAX.

Hp606pa3OBaHI/I${ Fpa(bI/IKOBZ HapaJ'IJ'IeJIBHBIfI NepeHOC, CUMMCTpUA OTHOCUTCIIBHO oceit
KOOpJAWHAT U CUMMETPUA OTHOCUTCIIBHO Hadajla KOOPAUHAT, CHMMETPUSA OTHOCUTECIIHBHO Hp?[MOfI
y =X , PACTAKCHHUEC U CKATUC BAOJIb oceit KOOpJAUHAT.

[Tonsitue o HenpepbiBHOCTH GYHKIIMU. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (QYHKIUAX.
[Tousitue o npenene ¢yHkuuu B Touke. [ToBenenue ¢pyHkuuit Ha 6ECKOHEYHOCTH. ACHUMITOTHI.
BepTukaneHble M TOPU3OHTAJbHBIE ACHUMITOTHI TpadukoB. I'paduxu ApoOHO-THMHEHHBIX

byHKIHIA.



Crnoxnast QyHkius (kommo3urusi (QyHKiuid). B3aumuHo oOpatHbsie ¢yHknun. Oobmacth
omnpeneneHuss W o0macTh 3HaueHWil oOpatHOM ¢yHkumu. ['padux oOpaTHON (yHKIHH.
Haxoxnenne ¢ynkuuu, oOpatHoil manHoi. OOpaTHble TPUTOHOMETpUYECKHE (PYHKLIUHU, HX
CBOWCTBA U TpaduKu.

IIpou3BojHas U ee NPUMEHEHUE

[TonsiTie o Mpou3BOAHON (YHKIHMH, (HU3UIECKUH M TEOMETPHUYECKHUN CMBICT IMPOM3BOIHOM.
VYpaBHeHue KacateiabHOH K rpaduky ¢yHkuuu. [IponsBogHbIe CYyMMBI, Pa3HOCTH, TPOU3BEICHUS
U yacTtHOro. IIpousBojHbIE OCHOBHBIX 3J€MEHTApHBIX (DYHKUUN. [Ipouzeoomsvie C10JHCHOU U
obpamnou ¢@yukyuti. Bropas mnpousBomHas. [IpuMeHeHHE NPOU3BOMHOW K HCCIICIOBAHUIO
byHkuii U noctpoeHuto rpaduxos. Mcnonap3oBaHue MPOU3BOIHBIX MIPH PELICHUU YpPaBHEHUN U
HEPaBEHCTB, NMPH PELICHUH TEKCTOBBIX, (DU3MYECKHX W T€OMETPUYECKHX 3ajad, HaXOXKICHUU
HauOOJBIINX U HAUMEHBIINX 3HAYCHUH.

[Tprmeps! UCII0JIB30BAHUS TPOU3BOIHOM JIIsl HAXOKIAEHHSI HAUJTYUIIETO PEIICHUS B IPUKIAIHBIX
3amauyax. HaxokaeHwe cKOpocTH — JUIsl Mpoliecca, 3aJaHHOro (opmysoid win rpaduKoM.
[Tpumepsl TpUMEHEHHUsT NMPOU3BOAHON B (u3mke M reomerpuu. BTopas mpousBomHas u ee
buznyecKuit CMBICI.

IlepBooOpa3Has U uHTErpa

[Tnomane kpuBomuHeiHo# Tpaneuuu. [loustue 06 onpenenennom uuTerpaie. IlepBooOpasnas.
[TepBooOpazubie aneMeHTapHbIX GyHKIUN. [IpaBuia BerurcieHus nepBooOpasHbix. Popmyna
Hprorona-JleliOnumna.

[Tpumepsl IpUMEHEeHHsI UHTErpajia B PU3UKE U TEOMETPHUU.

YpaBuenus. HepaBencta. CructeMbl

PaBHocwiibHBIE TIpeoOpa3oBaHUsl YpaBHEHUW W HEPABEHCTB. Y paBHEHHs-ciencTBus. [lonsTue
ypaBHEHUsA-CIeACTBUS. Bo3BeneHue ypaBHEHHMsT B 4YETHYIO cremneHb. lloTeHuunpoBaHue
norapupmuueckux ypaBHeHuid. [IpuBenenne mogoOHBIX wWieHOB ypaBHEHHUs. OCBOOOXKIEHHE
ypaBHEHHUS OT 3HaMeHaTens. [IpumeHneHue jgorapuMUUECKUX, TPUTOHOMETPUUECKUX U JPYTHX
dbopmyi.

PaBHOCHIIBHOCTb YpaBHEHHN M HEPABEHCTB cUCTeMaM. PellleHne ypaBHEHUN U HEPABEHCTB C
MOMOIIbIO NIEPEX0/1a OT ypaBHEHUS (UM HEPABEHCTBA) K PAaBHOCHIIBHOM CHCTEME.
PaBHOCHIIBHOCTb ypaBHEHUH Ha MHOKECTBaX. PaBHOCUIIBHOCTb HEPAaBEHCTB Ha MHOXKECTBAX.
Meroa npoMeXKyTKOB /Il YPAaBHEHHM M HEPABEHCTB. Y PAaBHEHUS W HEPABEHCTBA C MOIYJISIMM.
Metona UHTEpPBAJIOB JUIsl HEPEPBIBHBIX (DYHKIIUI.

Hcnonp3oBaHne CBOMCTB (PYHKIMI MpU pelIeHUH ypaBHEHUH U HepaBeHCTB. lcmonb3oBaHue
oOmacTeil  CylIecTBOBaHMs, HEOTPULATEIBHOCTH, OIPAaHUYEHHOCTH, MOHOTOHHOCTH U
HKCTPEMYMOB (PYHKIIMH, CBOICTB CHHYCa M KOCHHYCA TP PEIIEHUH YPaBHEHUN U HEPABEHCTB.
CucreMbl ypaBHEHMI C HECKOJIBKMMHU HEW3BECTHBIMM. PaBHocmibHOCTH cucrem. Cucrema-
ciencrBue. MeTon 3aMeHBI HEU3BECTHBIX. PacCcykJeHWs C YHCIOBBIMM 3HAYEHUSAMM IpU
PELICHUHU CUCTEM YPaBHEHUM.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI YPABHEHUH € ITapaMeTPaAMHU.

IIpuMeHeHne MaTEMaTUYECKUX METOJOB I PELICHUs COACPKATENbHBIX 3aJa4 U3 pa3IMYHbIX
oOnactell HayKu M pakTuku. MHTepripeTanys pe3yibTaTa, y4eT peaJbHbIX OrpaHUYeHHH.
KomniekcHble uncia

KomiekcHeie uncna. FCOMCTpI/I‘{CCKa}I HUHTCpHpCTAllsd KOMIIJICKCHBIX YHCCII. I[eﬁCTBHTCHBHaH
U MHUMAd 4YaCTb, MOAYJIb W AapPrymMeHT KOMIUICKCHOI'O 4YHCJIA. Anre6pa1/1quI<asI n

TpUTrOHOMETpHUYecKas (POPMbI 3alMCH KOMIUIEKCHBIX uucen. ApudmMerndyeckue NEHCTBUS Hall
KOMIIVICKCHBIMHU YHCJIaMW B PAa3HBIX (1)opMax sanucu. KomiiekcHo COMMPS>KEHHBIC YHCJIA.
Bo3sBenenue B HaTypanbHyI0 cTeneHb ((popmyna Myaspa). OcHOBHasI Teopema areopsl.
[ToBTOpEeHME Kypca anreOpbl U MATEMATHISCKOTO aHAIH3a




I'eomeTpusdg (68 yacoB)

IToBTOpEHME
AKCHOMBI CTepeoMeTpuu U uX ciuenctsus. llapamnenbHOCTh TPSAMBIX M IJIOCKOCTEH.

[lepnienaukynsspHOCTh NpsAMBIX U TuiockocTed. [Ipusma. Ilupamupa. [Dmomans moBepXHOCTH
MPU3MBI U TUpamMubl. BekTopbl

Metoa KoOpAMHAT B IPOCTPAHCTBE. JIBHKEHUS

Koopaunats! TOUKH ¥ KOOpAMHATHI BeKTOpa. CKaJIpHOE ITPOU3BEAECHNE BEKTOPOB. Y paBHEHNE
wiockocTH. [IBuxenus. [Ipeobpa3oBanue nmomoodus.

I[{unuHap, KOHYC, 11ap

[lonstue wnmmuuapa. Ilnomanes mnoBepxHocTw wuwimHApa. llonstue konyca. Ilnomans
MOBEPXHOCTH KOHyca. YceueHHBIH KOHyc. Konumdeckue cedenms. Chepa u map. YpaBHeHUE
chepsl. B3aumHoe pacnonoxkenue cdepsl U IuiockocTH. KacatenbHas IUIOCKOCTH K cdepe.
[Tnomane chepsl.

OOBEMEI TN

O6beM npsiMoyronbHOro napasuienenunena. OobeMsl NpsAMoON pU3Mbl U HUIHHAPA. OOBEMBI
HAKJIOHHOM IpU3MBI, TUpaMUbl 1 KoHyca. O0beM miapa u miomanb chepbl. O0BEMBbI IAPOBOTO
CErMEHTA, 1IaPOBOI'0 CJIOS U ILIAPOBOI'0 CEKTOpA.

O06006111ato11Iee TOBTOPEHHUE.

Meton koopAMHAT M BEKTOpPbl B IPOCTpaHCTBE. B3auMHOE pacmnojoXeHue MNpsSMbIX U
IJIOCKOCTEN B mpocTpaHcTBe. [lapamienbHOCTh NpsAMBIX U IUIOCKOCTeW. [lepnenanKynsipHOCTh
npsiMbIX M IulockocTeil. Ilnomanu moBepxHocTeld U 00bEMBI MHOrorpaHHukoB. Ilnomanu
MOBEPXHOCTEH M 00BbEMBI TEN BpallleHUs. 3aaui Ha MHOTOTPaHHUKH, IWIHH]P, KOHYC, IIap.
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Tematnueckoe nuannposanue kypca <MATEMATHUKA» B 10-11 kaaccax

Anredpa u HA4YaJIa MATEMATHYECKOT O
anasau3a. 10 kaace

Asredpa ¥ Ha4YaJIa MATEMAaTHYECKOTO

anaauia. 11 kiaacce

Ne Tema nmo nporpamme Kou-Bo Ne Tema mo nporpamme Kou-Bo
n/n 4acoB n/n 4acoB
1 PannonanbHble  ypaBHEHMSI 25 1 @DyHKIUHN U UX TpaduKu 23
Y HEpaBEHCTBA 2 [IpousBoHas u ee 31
2 Kopens crenenu n 14 IIPUMEHEHUE
3 CreneHb MOJOXKUTEILHOTO 14 3 [TepBoobopa3zHas u 18
qrcia UHTErpaj
4 Jlorapudmsl 8 4 YpaBHEHHUs 1 HEpABEHCTBA 72
3) ITokazarenbHble u 13 &) KomM1uiekcHble uncia 10
norapudmudeckue 6 IToBTOpEeHUE 16
ypaBHEHHsI 1 HEPAaBEHCTBA HUTOI'O 170
6 CHHYC ¥ KOCHHYC yTja 11 KoHTpoJIbHBIX paboT 8
7 TaHreHc v KOTaHTeHC yTia 10
8 DOpMYITBI CIOKEHUS 13
9 Tpuronomerpudeckue 9
byHKIIN YHCIIOBOT'O
aprymeHra
10 | Tpuronomerpuveckue 16
ypaBHCHHS U HEPABCHCTBA
11 | JIeHCTBUTEIILHBIC YUCIIA 13
12 | DnemeHTHI TEOpPUH 9
BEPOATHOCTEMN
13 | IloBTOpenue 15
HUTOTO 170
KoHTposbHbIX paboT 8
Teomerpust. 10 kaace I'eomerpus. 11 kiaace
Ne Tema 1o nporpamme Koa-Bo Ne Tema mo nporpamme Kou-Bo
n/n 4aCoB n/n 4acoB
1 | AKCHOMBI CTEpEOMETPHH H 5 TlosTopenue 3
HX CBOMCTBA 1 Meroa koopauHaT B 15
2 | [apamnenbHOCTh MPSMbBIX H 19 HPOCTPAHCTBE
IOCKOCTER 2 [unuuap, KOHYC, 1ap 17
3 | [lepnenauKyasIpHOCTH 20 3 O0bembl e 21
MPSIMBIX M IJIOCKOCTEMN HosTopenue 12
4 MHororpaHHuKU 12 UTOIo 68
5 BekTopsl B IPOCTpaHCTBE 6 KOHTpOMBHBIX paboT 4
6 | [loBropenue 6
UTOTI'O 68
KoHTponbHbIX paboT 5
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