AJIMUHUCTPALIS TOPOJIA TOMCKA
JIETIAPTAMEHT OBPA30BAHUS
MYHULIUIAJIBHOE ABTOHOMHOE OBL{EOBPA30BATEJILHOE YUPEX/EHUE
CPE/IHSISI OBLIEOBPA30BATEJIBHAS IIIKOJIA Ne67 r. TOMCKA

CormnacoBaHo YTBepKIaI0»
Ha nepgarornueckom cosere Hup 067 r. Tomcka
MAOQOY COHI Ne67 r. Tomcka T.A.JleckoBa
[Iporokon Nel ot 28.08.2023 r. [Ipukaz Ne 210-o0 ot 29.08.2023

PABOYAJ [TPOTPAMMA

ITpeamer: MaremaTuka (yriyOJaeHHBIH ypOBEHb)
Knacc: 7-9
CocraButenb: KonoBanbumk Jlapuca AHaTonbeBHA, yUUTENb MaTEMAaTUKH BbICIIEH KaTeropuu, crax 16 ser.

2023 r



l. HOACHUTEJDbBHAA 3ATTUCKA

[Iporpamma o Marematuke yriyO0iaEHHOTo YpoBHS A o0yvaromuxcs 7—9 kinaccoB pa3padoTtana Ha ocHoBe @PI'OC O00. B
porpamMme Mo MaTeMaTUKE YYTEHBI UJICU U TIOJIOKEHUS] KOHIEMIIMU Pa3BUTUS MaTeMaThuueckoro oopasoBanus B Poccuiickoi
denepanyu U TpAIULUNA POCCUICKOTO 00pa30BaHMsl, B COOTBETCTBUU CO CJIETYIONUMU HOPMATUBHBIMU U PACTIOPSIUTEIbHBIMU

AJOKYMCHTaMU:

®denepanbHblil 3ak0H 0T 29.12.2012 Ne273-®3 «O0 obpa3oBanuu B Poccuiickoit @enepanum.

VYka3 Ilpesumnenra Poccuiickot @enepanuu o 21.07.2020 Ne 474 «O HauMOHANBHBIX UENAX Pa3BUTHUSA
Poccutickon ®@enepanuu Ha nepuon 10 2030 rogar.

[Tacopt HanuoHansHOrO TpoekTa «OO0pa3zoBanuey, yTBepxkAeH npe3uauymom Coseta mnpu I[lpesupente
Poccuiickoii denepaunu MO CTPATETMYECKOMY Pa3BUTHIO U HAIMOHANBbHBIM MpoekTaMm (TpoTokod Nel6 ot
24.12.2018).

[Ipuka3z MunucrepctBa npocsenienus Poccutickoit @eaeparuu ot 12.08.2022 r. No732 «O BHECEHUU W3MEHEHH
B (peiepanbHbIil FOCYAapCTBEHHBIA 00pa30BaTEIbHBIA CTAHAAPT CPEAHEr0 O0ILIEro 0Opa3oBaHusl, YTBEPKIACHHbBIN
npukazoM MunucrepcTBa oopazoBanus U Hayku Poccuiickoit deneparum ot 17 masg 2012 r. No413.

[Ipuka3z MunuctepcrBa npocsemienuss Poccuiickoit ®@enepamu ot 23.11.2022 Nel014 «O6 yTBepkaeHUU
dbenepanpHOlt 00pa3oBaTEIBLHON MPOTPAMMBI CPETHETO OOIIEr0 00pa30BAHUSY.

[Tpuka3z MunuctepctBa npocsemienus Poccuiickoit deneparum ot 22.03.2022 Nel15 «OO0 yTBepKIeHUN MOPSIKA
OpraHM3allMd U OCYIIECTBJIEHHUS O0Opa30oBaTEeNbHOM JEATENBHOCTH 10 OCHOBHBIM 00111€00pa3oBaTeNIbHbIM
nporpaMMaM — 00pa3oBaTENIbHBIM MpOrpaMMaM HadaJlbHOTO OOIIEro, OCHOBHOTO OOILEro M CPeaHEro oOILero
o0Opa3oBaHUsI.

[Tpuka3z MunucrepctBa npocpemenust Poccuiickoit @epepaunn oT 21.09.2022 Ne858 «O06 yTBepkaeHUH
dbenepaibHOrO MepeyHsi y4YeOHUKOB, JIOMYIICHHBIX K HCIOJB30BAHUIO TIPU  peaM3ali  MUMEIOIIUX
rOCYAapCTBEHHYIO AaKKpPEIUTAILMI0 00pa30BaTEeNbHBIX MPOrpaMM HayajdbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpenHero oOmiero oOpa3oBaHHUs OpraHMU3alMsIMH, OCYIIECTBISIOIIMMU O00pa30BaTENbHYIO JEATENbHOCTh U
YCTaHOBJICHUSI IPEAECTBLHOTO CPOKA MCTIOIb30BAHMSI HCKIIFOUEHHBIX YYEOHUKOB).



= [IuceMo MunucrepctBa npocsemenuss Poccuiickoit @enepaunn ot 17.112022  Ne03-1889 «O nanpaBieHun
uHdopmarun» (BMecte ¢ « MHPpopManOHHO-Pa3bICHUTEIBHBIM MUCHbMOM 00 OCHOBHBIX M3MEHEHHUSIX, BHECEHHbIX
B (enepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT CPeHEro o0Iero oOpa3oBaHus, U OPraHU3alUU
pabOTHI MO €r0 BBEJCHUION).

= [locranoBienue [ MaBHOro rocygapCcTBEHHOro caHutapHoro Bpaua Poccuiickont denepanun ot 28.09.2022 No28
«O0 ytBepxkaenun canutapubix npaBuid CII 2.4.3648-20 «CaHuTapHO-3MHUAEMHUOJIOTHYECKHE TPEOOBAaHUS K
OpraHu3alysIM OOy4YeHUS U BOCTIMTaHUS, OT/AbIXa U 03/IOPOBJICHUS JETEH U MOJIOICIKI»».

» [Ipuka3 MunuctepcTBa Tpylda M couuanbHOi 3amuThl Poccuiickoit @enepanuu ot 18.10.2013 NoS544n «OO6
yTBEpKJIeHuU npodeccuoHanbHoro cranaapra «llemaror (megarornueckas AesiTEIBLHOCTD B c(pepe OMIKOIBHOTO,
HAYaJIbHOTO 00ILIEro, OCHOBHOTO OOILEro, CpeAHEro 001ero oopazoBaHusi) (BOCIHUTATENb, YUUTEb)»»

= Pacnopspkenue Jlemapramenta oOumiero oOpa3zoBanus Tomckoi oOsactu ot 28.09.2018 Ne832-p «OO0
yTBepkieHnn KoHuenuuu pa3BuTus PU3HKO-MaTEMATHYECKOTO U €CTECTBEHHOHAYYHOro o0pazoBaHusi ToMckoit
obnactu Ha 2019-2025 rr.».

* (CaHMTApHO-’MHJIEMHOJIOTUYECKHE TpeOOBaHMUS K YCTPOMCTBY, COAEpPKAHUIO U OpraHu3aluu  paboTbl
o0pa30oBaTeIbHBIX OPraHU3AMK U APYTUX OOBEKTOB COIMAIBHONW MHOPACTPYKTYPHI JUIsl IeTed M MOJIOJIEKHU B
YCIOBUSIX ~ PAcHpOCTpaHeHHWs HOBOM  kopoHaBupycHoil — uHpekmuu (COVID-2019), yTBepkaeHHBIC
MOCTaHOBJIEHUEM [ TaBHOTO roCyIapCcTBEHHOTO caHuTapHoro Bpaya Poccutickoii deneparuu ot 30.06.2020 Nel6
(3apeructpupoBan 24.03.2022 No67884).

= [Iporpamma pazsutus MAOQOY COII Ne 67 r. Tomcka nHa 2020-2024 rr. «K coBpeMEHHOMY KadeCTBY
oOpazoBaHus yepe3 NpodIN3alUI0 U COIUATU3AINI0 ydamuxcs mkoabs [Ipukas ot 16.04.2020 Ne77-o.

= VYcraB MAOY COII Ne 67 r. Tomcka. YTBepxkaen 18.11.2015r.

[IpeameToM MaTeMaTUKU SBISIOTCS (PYyH/IAMEHTAIIBHBIE CTPYKTYPBI HAIIETO MUPa — MPOCTPAHCTBEHHBIE (DOPMBI U KOJTMYECTBECHHBIC
OTHOIIEHUS (OT MPOCTEUIIINX, YCBAMBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, JI0 IOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX ISl PA3BUTHS
HAyYHBIX U MPUKIATHBIX Ujeh ). Marematuueckue 3HaHusI 00€CTIeYnBaOT TOHUMAaHKE MPUHIIUIIOB YCTPONUCTBA U UCIIOJIH30BAHUS



COBPEMEHHOM TEXHUKHU, BOCIIPUSATUE U UHTEPIIPETAIIUIO COIUATBHOM, SKOHOMUYECKOM, MOIUTHYECKON HHPOpMallUU, Jat0T
BO3MOYKHOCTH BBITMOJHATH PACU€Thl M COCTABIISATh aJITOPUTMBI, HAXOJIUTh U IPUMEHATH (DOPMYJIbI, BIIaJIETh MPAKTUYECKUMHU
npuéMaMu T€OMETPUUECKUX U3MEPEHUN U MOCTPOCHUM, YNTaTh MH(GOPMAIIUIO, IPEICTABICHHYIO B BUJI€ TAOJIHII, TUArPaMM U
rpaduKoB, )KUTh B YCJIOBUSX HEONPEACIEHHOCTH U TOHUMATh BEPOSATHOCTHBIN XapakTep CIy4alHbIX COOBITHIA.

N3yyenue mateMaTuku GOpMUPYET Y O0YyUAIOIIMXCSI MATEMATUYECKUI CTUIIb MBIIIICHUS, TPOSIBIISIIOLIUICS B ONIPEIeTIEHHBIX
YMCTBEHHBIX HaBbIKax. O0ydJarommecs: OCBaMBAIOT TAKUE MPUEMBI I METOIbI MBITIUICHHUSI, KAaK MHIYKITUS U ACAYKIIHs, 0000IIeHUE 1
KOHKpETH3alHs, aHAJIU3 U CUHTE3, KJIacCU(UKaIUsI U CUCTEMaTU3allusl, adcTparupoBanue 1 aHasiorus. OObeKTbl MaTEMaTUYECKHUX
YMO3aKJIFOUE€HH, ITpaBujia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKHUX MTOCTPOEHUM, CHOCOOCTBYIOT BBIPAOOTKE
yMeHus (opMyIupoBaTh, 000OCHOBBIBATh U JJOKA3bIBATh CYXACHHS, TEM CAMbIM Pa3BUBAIOT JOTHYECKOE MbllUIeHHEe. 3yueHnue
MaTeMaTUKH obecrieunBaeT (POPMHUPOBAHUE AJITOPUTMUUYECKON KOMIIOHEHTHI MBIIIJIEHUSI U BOCIUTAHUE YMEHHI 1eCTBOBATH 110
3aJIaHHBIM aJITOPUTMAaM, COBEPIIIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoliecce pemenus 3aj1a4 — OCHOBON yueOHOM
NeATEIbHOCTH Ha YPOKaX MaTeMaTUKHU — PA3BUBAIOTCS TBOPYECKAs U MPUKIIAAHAS CTOPOHBI MBIIIICHUS.

OOyueHue MaTeMaTuKe J1aéT BOBMOXXHOCTh Pa3BUBATh Y OOYYAIOMINXCS TOYHYIO, PAIlMOHAIBHYIO U HHPOPMATUBHYIO PEUb, YMEHUE
0oTOUpaTh HauboJee MOIXO0IAIINE I3bIKOBbIC, CHMBOJIMYECKHUE, TpadyuecKre CpeICTBA ISl BRIPAKEHUS CYKJICHUN 1 HATJIATHOTO UX
pEACTaBICHUS.

[Tpu n3ydeHnn MaTeMaTHKX OCYIIECTBIISIETCS 00111ee 3HAKOMCTBO ¢ METOJaMU TTO3HAHUS JEHCTBUTEILHOCTH, TIPEACTABICHUSIMH O

npeamMeTe U MCTOAaX MATCMATHUKU UX OTIIMYHUH OT MCTOJOB APYIUX CCTCCTBCHHLIX U I'YMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MNPUMCHCHHA MATCMATHUKHU OJIA PCIICHWA HAYYHBIX W ITPHUKIAAHBIX 3a/1a4.

Marematuueckoe oOpazoBanue B Poccuiickoit denepariun matemMaTuieckoe o0pazoBaHue JOJKHO PEIlaTh, B YACTHOCTH 3aa4u
obecrieueHrs CTpaHbl BHIITYCKHUKAMHU, MaTeMaTHYECKas MOATOTOBKA KOTOPHIX JIOCTATOYHA JJISI MPOIOJKEHUS] 00pa30BaHuUs B
Pa3IMYHBIX HAIMPABJICHUSIX, BKIIOUAsi MaTEMAaTUUECKUE UCCIIeIOBaHus, paboTy B chepe nHGOPMAIMOHHBIX TEXHOJIOTHIHA,
MPEIO/IaBaHUE MAaTEMAaTHUKH, C OJHOM CTOPOHBI, U IPUMEHEHUE MAaTEMATUKHU B IPYTUX HAYKaX, B UH)XEHEPHO-TEXHOJIOTUYECKON U
colMabHOM cepe ¢ Apyroi cTopoHsl. i obecnieueHus JOCTUKEHUSI COOTBETCTBYIOIIEH ATUM 3a/layaM MaTEMaTUYECKON
MOATOTOBKHU 00YYaIOIIMXCsl, 1711 YAOBIETBOPEHUS UX 3alPOCOB U BO3MOXXHOCTEH MpeHa3HaueHa MporpamMma yriyoJi¢HHOTO
n3yueHusi mareMatuku. [Iporpamma o mareMatuke yriyoJ€HHOTO YpOBHS AaET BO3MOXKHOCTh PACIIUPUTD U YIIIYOUTh KPYT
U3y4aeMbIX BOIIPOCOB, CO3JaTh O0JIee 1IEIOCTHOE MPEACTABICHUE O CUCTEME MATEMAaTUYECKUX 3HaHUM, CHOPMUPOBATH OoJiee
YCTOWYHUBBIE U OCO3HAHHBIE YMEHUS.



[IpropuTeTHRIMU TIEIAMH O0yUYEHHUSI MaTeMaTHUKe B 7—9 Kitaccax SBISIOTCS:

dbopMupoBaHUE IEHTPAIBHBIX MaTEMAaTHICCKHUX MMOHATHH (YHUCIIO, BETUUMHA, TeOMETpHUEcKas Gpurypa, nepeMeHHasi, BEpOsITHOCTD,
byHKIHUs), 00eCTICUNBAIOIINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEeMaTHYECKOT0 00pa30BaHUs 00YUYarOIINXCS;

MOABE/ICHUE O0YYAIOITUXCS HAa JOCTYITHOM JIJISI HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MaTeMAaTUKK M OKPYKAIOIIETO MUPa,
MMOHMMAaHNE MAaTEMAaTHKH KaK 4acTHU OOIIEeH KyIbTyphl YEJIOBEUYECTBA;

Pa3BUTHE UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yYaromuxcsi, MO3HABATEIIbHOW aKTUBHOCTH, UCCIEIOBATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIUIEHUS, HHTEPECA K U3YYCHUIO MATEMATHKU;

dbopmupoBaHrue PYHKIIMOHATILHOW MAaTEMAaTUYECKOM TPaMOTHOCTH: YMEHHUSI pacliO3HABATH MPOSIBJICHUS MAaTEMAaTUUECKUX MMOHITHH,
00BEKTOB U 3aKOHOMEPHOCTEN B pealibHbIX )KU3HEHHBIX CUTYALUSIX U MPU U3YYCHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POPpMYTUPOBATh UX HA A3BIKE MATEMATUKH U CO37aBaTh MAaTEMAaTUUECKHUE MOJIETH, IPUMEHSATh
OCBOCHHBIN MATEMATHYECKUH anmapar sl PEUICHUS] TPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OLICHUBATh
MTOJTy4YECHHBIE PE3YJIbTATHI.

OcCHOBHBIC JIMHUM COJIEPKaHUs MPOTPaMMBI IO MaTeMaTrke B 7—9 kiaccax: «Hucma u BEIYUCICHU», «Anredpay («Anredpandeckue
BBIpAXKEHUS», « Y PaBHEHHS U HEPABEHCTBAY), « DyHKINNY, «['eomeTpus («I'eomerpruueckue GUTypsl U UX CBOMCTBaY, «M3MepeHune
r€OMETPUUECKHUX BEIUYNHY ), «BEpOsSITHOCTh M CTAaTUCTHKAY. JlaHHBIE TUHUM Pa3BUBAIOTCS MApAJIJICIbHO, KaX/1asi B COOTBETCTBHUH C
COOCTBEHHOM MPUPOJION U TPATUIIUSIMH, OJTHAKO HE HE3aBUCHUMO OJHA OT JIPYToi, a B TECHOM KOHTAKTE M B3aMMO/ICHCTBUH.
CopepkaHue MporpaMMbl 110 MaTeMaTHKE, paclpeieIEHHOE 10 ToJlaM 00yUeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM

OCHOBHBIM, TPUHIIUMTHAIBHBIM BOIIPOCAM O0ydYaromuecs: o0pamiaiuch HEOJHOKPATHO, YTOOKI OBJIAICHUE MAaTEeMaTUYECKUMU
MOHSATUSIMU U HaBBIKAMHU OCYIIECTBIISIIOCH TTOCIEI0BATEIHHO U MOCTYMATENbHO, C COOTIOICHUEM MPUHITUIIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOIIYIO0 CUCTEMY MaTeMaTUUECKUX MPEACTaBICHUN 00yUYaroIIuXCs, pacimpsisi U yriayosss e€, oopasys
MIPOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBercTBUn ¢ @I'OC OO0 MaTeMaTtuka sBisieTcs: 0043aTeNbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus U
u3yJaeTcs Ha YrIyOJIEHHOM YpOBHE B paMKax CIEAYIOIHUX y4eOHBIX KypcoB: «Anredpay, «['eometpus», «BeposTHOCTh 1
CTaTUCTUKAY.

OO6m1ee YKciIo YacoB, PEKOMEHI0BaHHBIX VISl M3YUEHUs] MaTeMaThKu, — 816 yacoB: B 7 kiiacce — 272 yaca (8 4acoB B HEZIENI0), B 8

KJacce — 272 yaca (8 4acoB B HeJen0), B 9 kiacce — 272 yaca (8 yacoB B HEZEINIO).



1. INJAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA TPOT'PAMMBI ITIO MATEMATHUKE HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3ydeHne MaTeMaTHKU Ha YPOBHE OCHOBHOTO 00111er0o 00pa30BaHuUs HAMPaBICHO Ha TOCTHKEHHE 00yUYaOIUMUCS JINYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTATOB OCBOCHUS YU€OHOIO MpEeAMETA.
JINYHOCTHBIE PE3YJIBTATBI
1) naTpuoTHYeCcKoe BOCIMTAHUE:
IIPOSIBJICHUEM MHTEpECa K MPOILIJIOMY U HACTOSIIEMY POCCUICKOM MaTEMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSAM
POCCUHCKUX MAaTEMATHUKOB U POCCUMCKON MAaTEMAaTHYECKOM IIKOJbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAYKaX U
MPUKJIAJAHBIX cepax;
2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBINOJHEHUIO 0053aHHOCTEN TpaXKJaHUHA M peaju3alliy €ro Mpas, MPEJACTABICHHEM O MaTEMAaTUYECKUX OCHOBAX
(YHKUMOHUPOBAHUS PA3NMYHBIX CTPYKTYP, ABJIEHUH, IPOLEAYP TPaKIaHCKOro 0011ecTBa (Hampumep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKHUX MTPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKH, OCOBHAHUEM
BaKHOCTH MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B IESITEIIbHOCTH YUEHOTO;
3) Tpya0BOE BOCIMTAHUE:
YCTAaHOBKOM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MATEMaTHUYE€CKOW HAIIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTHU
MaTEMaTUYeCKOro 00pa3oBaHMs Ha MPOTSHKEHUHU BCEH KU3HU I YCIEUTHOM MPOPECCHOHANBHON AESTENbHOCTU U PA3BUTHEM
HEOOXOJUMBIX YMEHUH, 0CO3HAHHBIM BHIOOPOM U NMOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUHN 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;
4) 3cTeTn4ecKoe BOCIIUTAHUE:
CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCHPUSATHIO MAaTEMAaTHUECKUX 0OBEKTOB, 33/1a4, PEIICHUH, pacCyKIACHUIA,
YMEHUIO BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;
S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:
OpUEHTALIUEN B JIEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA

yesoBeKa, MPUPObl U O0IIECTBa, MOHUMaHUEM MAaTeMaTHUYECKOM HayKu KakK cepbl YETOBEYECKOM JIeSITEIbHOCTH, ITAMOB €&



Pa3BUTHA U 3HAYNMOCTH UL pa3dBUTHUA HUBUIN3AalIUH, OBJIAACHHUCM A3BIKOM MAaTCMATHKH U MaTE€MaTH4YE€CKOM KYHBTypOﬁ Kak
CPpCaACTBOM IIO3HAHUS MHUPA, OBJIAICHUCM HABbIKAMU HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH,

6) pusuyeckoe BocnuTanue, GopMUPOBaHHE KYJIbTYPHI 310POBbSI H SIMOIHOHATBHOTO 0JIArONOJYYHsI:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTHIECKIE 3HAHMSI B MHTEPECAX CBOETO 3I0POBbs, BEJCHHSI 3J0POBOT0 00pa3a KU3HH (3I0pOBOE
NUTaHKUe, COATAHCUPOBAHHBINA PEKUM 3aHATUN U OTABIXA, PETYIIApHas GU3NICCKasi aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA
pednekcun, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOT0 K€ MpaBa JAPYroro 4ejJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTAaIlUEH Ha TPUMEHEHUE MATEMATUYECKUX 3HAHUM JUTsl pEelIeHUs 3a/1ay B 00JIaCTH COXPAHHOCTU OKPY>KAIOIIEH Cpebl,
TUTAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TIOCTIEACTBUH IS OKPY>KAIOIIEH Cpebl, 0CO3HAHUEM TII00ATBEHOTO XapaKTepa
AKOJIOTHYECKUX MPOOJIEM U MTyTeH MX PEIICHHUS,

8) ajanTanusa K U3MEHSIIOIMMCSH YCJIOBHSM CONUAIBLHON 1 PUPOTHON Cpebl:

TOTOBHOCTBIO K JICHCTBHUSAM B YCIIOBUSX HEOTPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOSH KOMIIETCHTHOCTH Yepe3 MPAaKTHISCKYIO
NeATEIHLHOCTD, B TOM YHCIIC YMEHUE YUNUTHCS Y APYTHUX JIOACH, MPpUOOpeTaTh B COBMECTHOM ACATEIHPHOCTHA HOBBIC 3HAHUS, HABBIKU U
KOMITETCHIIUH W3 OTbITa IPYTHX;

HE0OXOIMMOCTHIO B hOPMHUPOBAHNY HOBBIX 3HAHUM, POPMYIUPOBATEH UJEH, TIOHSTHS, TUTIOTE3bI 00 OOBEKTAX U SBICHUSIX, B TOM
YHUCJIe paHee He N3BECTHBIX, OCO3HABATH Ne(PUITUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOITUI KOHTPMED,
KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U JeHCTBUS, (HOPMYIUPOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrarte 0CBOEHUS MPOTpaMMbI 10 MaTeMaTHUKE Ha YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHus y oOy4Jaroerocs 0yayT
c(hopMHUPOBaHBI METANIPEIMETHBIC PE3YJIbTAThI, XapaKTePU3YIONTHUECS OBIAJICHIEM YHUBEPCATbLHBIMH MO3HABATEIHHBIMH
JNEHCTBUSIMH, YHUBEPCATbHBIMH KOMMYHHKATHUBHBIMU JCHCTBUSIMH M YHUBEPCATbLHBIMH PETYIATHUBHBIMU JCHCTBUSMH.
ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSI

ba3oBble jornueckue aeiicTBUA:



BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKK MATEMAaTHUYECKUX 0ObEKTOB, MOHATHI, OTHOIIEHUN MEXAY MOHSATUSIMU,
bopMyIMpOBaTh OMPEIEIICHUS MOHATUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKALUU, OCHOBAHUS I 0000IICHUS U
CpaBHEHUSI, KpUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIPUHUMATh, GOPMYJIMPOBATH U MTPEOOPA30BLIBATH CYXKJICHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHBIC, EAUHUYHbIC, YACTHBIC U

o01ue, yCIOBHEIE;

BBIABJIATD MAaTCMATHYCCKHC 3aKOHOMCPHOCTH, B3aUMOCBA3H U IIPOTUBOPCUNA B (1)aKTaX, JaHHBIX, Ha6JIIOI[eHHSIX N YTBCPIKACHUAX,
npempiaratb KpuTCpruu JIA BBIABIICHUA BaKOHOMepHOCTCﬁ )41 HpOTHBOpG‘-IHfI;

JIeJ1aTh BBIBOJIbI C MCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUEHUH 10
aHaJIOTUU;

pa3bupath JOKa3aTeNbCTBA MAaTEMAaTUUECKUX YTBEPKIAECHUH (IIPsIMbIE U OT IPOTUBHOTO), IPOBOJAUTH CAMOCTOSITENIEHO
JI0Ka3aTeNbCTBA MaTEMATHUECKUX (PaKTOB, BBICTPAUBATh apTyMEHTALIMIO, IPUBOIUTE IPUMEPBI U KOHTPIPUMEPHI, IPUMEHSATh METO]T
MaTeMaTHYeCKON MHIYKIIMH, 0OOCHOBBIBATh COOCTBEHHBIE PACCY KICHHUS;

BBIOMPATH CIIOCOO pelIeHus y4eOHOM 3a1a4u (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELIEHUs, BEIOMPATh HanboJiee MOAXOASIINM ¢
y4€TOM CaMOCTOSATEIHHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

MCTIOJIb30BaTh BOMPOCH! KaK UCCIIEN0BATENbCKII HHCTPYMEHT MO3HAHUSA, (DOPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE,
npo0emMy, CaMOCTOSITENIbHO YCTAHABIMBATh UICKOMOE M JIaHHOE, (POPMHUPOBATH THIOTE3Y, apTyMEHTUPOBATH CBOIO MO3ULHIO,
MHEHHUE;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IJIaHY SKCIIEPUMEHT, UCCIIEIOBAHKE 10 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;

CaMOCTOSITENIbHO (POPMYIMPOBATH 00OOIIECHHS U BBIBOJIBI M0 pe3yjIbTaTaM MPOBEIEHHOTO HAOMIOAECHNUS, UCCIICIOBAHMUS,
HKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB M O0OOIICHUI;

IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, @ TAKXKE BBIABUTATh MPEANONOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh HHPOPMAITIH, JTaHHBIX, HEOOXOIUMBIX JJIs1 PEIICHUS 3a1a4H;

BBIOHpaTh, aHATTM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMAIIHIO pa3TUYHBIX BUIOB M (POPM MpEACTaBICHUS;



BBIOMpATh (POopMy MpeacTaBiaeHuss HGOPMAIMU U WILTIOCTPUPOBATH pelllaeMble 3aJja4 CXeMaMHU, TUarpaMMaMu, MHOU rpadukoil u
UX KOMOMHALIMSIMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPHUSIM, MTPEAI0KEHHBIM UITH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eCTBUS:

BOCIIPUHUMATH U (OPMYJIMPOBATH CY>KJICHHSI B COOTBETCTBUH C YCIOBUSIMU U LIEJIIMH OOIIECHHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKATh

CBOIO TOUKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y PEIICHUS 3a/1aui, KOMMEHTHUPOBATH MOTYyUYCHHBIH
pe3yJbTar;

B X07Ie 00CYXICHHUA 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMON TEMBI, TPOOIEMBI, PeIIacMO 3aJa4H, BEICKA3bIBATh UJIEH,
HAaIleJICHHbIC Ha TIOUCK PEIICHHUS, COTIOCTABIATh CBOU CYXACHUS C CYKACHUSIMH IPYTUX yYaCTHUKOB JHUaIora, 0OHapy>KUBaTh
pasnrydre U CXOJCTBO MO3HIINIA, B KOPPEKTHOU Popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHS;

MPECTABISITh PE3YNIbTAThI PEIICHHUS 33a]a4i, IKCIIEPUMEHTA, HCCIEA0BaHNUs, IPOEKTa, CAMOCTOATEIHLHO BEIONpATh opmMaT
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

MOHMUMATh ¥ UCTIOJB30BaTh MPEUMYIIIECTBA KOMAaHTHOW W HHINBHUIYATBHOU PaObOTHI MPH PEIICHUN YIYCOHBIX MaTEMAaTHICCKUX 3a71a4,
PUHAMATBH IEJIb COBMECTHOM JESITETFHOCTH, TNIAHUPOBATH OPTAaHU3AIMIO0 COBMECTHOM pabOThI, paclpeaemnsiTh BUABI padoT,
JIOTOBApPUBATHCA, 00CYKIATh MPOIECC U Pe3yabTaT padoThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNMIOBBIX (hopMax paboThl (00CYyKaeHUsI, 0OMEH MHEHU, «MO3TOBBIE IITYPMbD» U UHBIE); BHITIOIHITH CBOIO YacTh
paboThI M KOOPAMHUPOBATH CBOU JICHCTBUS C IPYTUMHU YICHAMHU KOMAaH]IbI, OLIEHUBATh KAYECTBO pe3yJIbTaTa U KA4EeCTBO CBOETO
BKJIaJla B OOIIMI PE3YNIbTAT 110 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIe NeicTBUSA

Camoopranusamnus:

BBISIBIIATH MPOOJIEMBI JIJIS1 PEIICHUS B )KU3HECHHBIX M YUYEOHBIX CUTYaIHSIX, OPUCHTUPOBATHCS B PA3IMYHBIX TIOIX0/1aX PHHSITHS
penieHuit (MHIUBUIYyaIbHOE, TPYIITIOBOE);

CaMOCTOSITEJIbHO COCTAaBIIATh TUIaH, AJITOPUTM PEIICHUS 3a/1aud (MU €ro 4acTh), BHIOUPATh CIIOCO0 PEIICHUS C Y4ETOM UMEIOITUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.
CaMOKOHTPOJIB:

BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MIPOIecca M Pe3yibTaTa pelieHrs] MaTeMaTHIeCKON 3a/1aur, CAMOMOTHBAIIUH U
peduexcuu;



NPEABUJICTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEIICHUH 3a]1a4i, BHOCUTh KOPPEKTUBHI B JICATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHMBAaTh COOTBETCTBHE pe3yJibTaTa JACATEILHOCTH ITOCTABIICHHOM 1I€JIU U YCIOBHUAM, OOBSCHITH IPUUMHBI IOCTHIKSHUS WITH
HEJIOCTHKEHUS 1IeJIH, HAXOAUTh OIIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

OMOIMOHAJIBbHBIA HHTEJIEKT:

BBIpakKaTh SMOIIUU MPU U3YUYCHUH MAaTEMAaTHYECKUX 0OBEKTOB U (DAKTOB, JaBaTh SIMOIIMOHAIBHYIO OIIEHKY PEeIeHUs 3aauu.

IIpeamMeTHbIe pe3yabTaThbl OCBOSHUS MTPOTrPaAMMBI 110 MaTEMATUKE YIIIyOJIEHHOTO YPOBHS MPECTABICHBI IO ToJaM O0y4eHHUs B
CJIEYIOIIUX pa3/iesiax MpOorpaMMbl IO MaTEeMaTHKE B paMKaxX OT/EJbHBIX YY€OHBIX KypCOB it 7—9 KitaccoB: «Anredpay,
«I'eomerpust», « BEposSTHOCTB U CTATUCTUKAY.

Pa3ButHe JTIOrn4ecKuX NpeCTaBICHU U HABBIKOB JIOTHYECKOTO MBIILICHUS O0YyYarolUXCs OCYIIECTBIISETCS B paMKaX BCeX
Ha3BaHHBIX KYpPCOB Ha MPOTSKEHUU BCceX JieT 00yuenus. [Ipeanonaraercs, 4To BITYCKHUK 9 Kilacca CMOXKET CTPOUTh BHICKA3bIBAHUS
Y OTPULIAHUS BBICKA3bIBAHUI, PACTIO3HABATH UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, TPUBOIUTH TPUMEPBI U KOHTPIIPUMEPHI,
BBITIOJIHSThH OINEPAIIMU HAJl BBICKA3bIBAHUSMU, CTPOUTH BBICKA3bIBAHUS U PACCYXKICHUS HA OCHOBE JIOTMYECKHUX MPaBUJI, peIIaTh
JIOTUYECKUE 3a7a4U, HAYYUTCS IPUMEHSATh METOJ MATEMATUYECKOW UHAYKIIMHU, OBJIAJICET MOHATUSIMHU: ONPEAEIEHNE, AKCUOMA,
TeopeMa, JOKa3aTeIbCTBO — M HAYUYUTCS UCIIOJIb30BaTh UX MPU BBIMOJHEHUH YU4EOHBIX U BHEYUYEOHBIX 3a/1a4. [Ipu sToM BBeieHUE
OCHOBHBIX JIOTUYECKHUX MOHITUN U OCBOEHUE OCHOBHBIX CBSI3aHHBIX C HUMH BUJIOB AEATEIIBHOCTU OTHECEHO K Kypcy «BeposATHOCTh 1
CTaTUCTUKA» U TaKXKe PACTIPe/IeICHO M0 ToAaM 00yUeHHUs.

B pamkax Bcex TpEX KypcoB ocyIiecTBisieTcs: GOpMUPOBAHNE YMEHUS BHIOMPATDH MOAXOSIINM METOJI IJIsl PEIICHUS 3a1a4H,

BBISIBIISITH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B PUPOJI€ U OOIIECTBEHHON KU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, IPUMEHSATh MATEMAaTUUECKUE 3HAHUS U OIIBIT MATEMATUYECKOM AEATEIIbHOCTHA B CUTYaLUsIX PEATIbHOU
*u3HU. O0ydaronmecs 3HaKOMSITCSA ¢ HAYYHBIMU pe3yJIbTaTaMM, MOJYYEHHBIMU B X0/I€ pa3BUTHS apuU(METUKHU, aareOpbl, TEOMETPUH,
TEOPUH BEPOSTHOCTH, CTATUCTUKH U y4aTCA UX ONMHUCHIBATH, IPUBOJIAT IPUMEPHl MATEMATUYECKUX OTKPBITUIA U UX AaBTOPOB B
OTE€YECTBEHHOW U BCEMUPHOW UCTOPUU HAYKH.



1. PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA» HA YIJIYBJJEHHOM YPOBHE B 7-9 KJIACCAX
MNOACHUTEJIBHAS 3AIINCKA
AnreOpa sSBIsETCA OJHUM M3 OTMIOPHBIX KYPCOB OCHOBHOTO 00IIero 00pa3oBaHus: OHA 00ECTIeUNBAET U3YUYECHHUE IPYTUX TUCHIUTLTUH
KaK €CTECTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOJAOHKEHHS 00pa30BaHus U IS
MOBCEHEBHOM kU3HU. PazBuTHe y 00y4aronuxcsi HAy4HbIX IPEICTABICHUNA O MPOUCXOKICHUHU U CYITHOCTH alreOpandecKux
abCTpakImii, criocode OTPAKEHNUS MATEMAaTHYECKOW HayKOM SIBJIEHUI U TPOLIECCOB B MIPUPOJE U OOIIECTBE, POJIU MATEMATUUECKOTO
MOJICJIMPOBAHUS B HAYYHOM MTO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHHUS U KAYECTB
MBIIIUICHUS, HEOOXOUMBIX JJIA aJIalTalliy B COBpeMEHHOM ItudpoBoM ob1iecTBe. M3yueHnne anreOpsl o0ecreurnBaeT pa3BUTHE
yMEHUS HAOII0AaTh, CPABHUBATh, HAXOJAUTHh 3aKOHOMEPHOCTHU, TPEOYET KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBaTh CBOM JIEUCTBUS, BBIBOJIbI, POPMYIUPOBATh yTBEPKAeHUA. OCBOEHUE Kypca ajireOpbl 00ecreYrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS 00YYaIOIUXCs: OHU UCTIOJIb3YIOT JE€AYKTUBHBIE U MHAYKTHUBHBIE PACCYKIEHUS, 0000IICHUE U
KOHKpPETHU3aInio, abcTparupoBanue u ananoruto. O0ydyeHue anredpe npeamnonaracT 3Ha4uTeIbHbIA 00bEM CaMOCTOSTETLHOM
JESTEIbHOCTH 00Y4aIOIIUXCsl, IOATOMY CaMOCTOATEIBHOE PELICHUE 3a1a4 O0yUYaIOLUMUCH SBJISIETCS pealln3aluen JesiTeIbHOCTHOTO
IpUHLIKIIA OOyUYEHUSI.
B ctpykrype nmporpamMmsl yaeOHOTo Kypca «Anredpa» yriryOoJlI€HHOTO U3yYeHUs] OCHOBHOE MECTO 3aHMMAIOT CO/IePIKATEIbHO-
METOMYECKHe TUHUM: «Yucaa v BIYMCIeHUSN Y, «ANreOpandeckue BEIpAKEHUSN, « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.
Kaxxast u3 3TuX coaepKaresbHO-METOINYECKHUX JIMHUI pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOAECUCTBYS C
JIPYTUMH €ro JUHUAMU. B Xoae u3yuenus Kypca oOydaromuMcs IpUX0IUTCs JIOTHYECKU PacCysKaTh, UCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B porpaMmy yueOHOTo Kypca « AjreOpay BKIOUYEHbl HEKOTOPbIE OCHOBBI JIOTUKH,
IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/ieiaX MaTeMaTUYeCcKOro 00pa3oBaHus U CIOCOOCTBYIOIIUE OBJIAJICHUIO 00YYaIOIUMHUCS
OCHOB YHUBEPCAJIbHOI'O MaTEMaTUUECKOTO si3biKa. CoJiepKaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO YUeOHOT0 Kypca «Ayredpa
SBJIIETCS] €10 UHTETPUPOBAHHBIN XapaKTep.

Copeprxanue TMHUM «YKclia U BBIYMCIICHUSD CIIYKUT OCHOBOM JJI ajdbHEHIIEro N3y4eHusl MaTeMaTHUKU, CIOCOOCTBYET Pa3BUTHIO Y
o0yyJarouuxcst JIOTH4eCKOro MbIIUICHUSI, POPMUPOBAHUIO YMEHUS TOJIb30BATHCS aJITOPUTMAaMHU, a TAKKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TOBCEAHEBHOM JKM3HU. Pa3BuTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOI'O OOILIETO
0o0pa30BaHMs CBSI3aHO C PAllMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIaMU, (POPMUPOBAHUEM MPEJICTABICHUN O IEHCTBUTEIBHOM
yuclie. 3aBeplIeHne OCBOCHHUS YHCIOBOW JMHUM OTHECEHO K CpeHeMy o01ieMy o0pa3oBaHUIO.

ConeprxaHue AByX alreOpandecKux JMHUN — « AreOpandecKue BIpaXKEHUSD» U « Y PaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET
(opMUPOBAHHUIO Y 00YUAIOUINXCA MaTEMaTHUECKOr 0 anmnapara, He00X0IMMOTO JIJIsl pEeLeHUs 3a7a4 MaTeMaTUKH, CMEKHBIX



MPEeIMETOB U OKpY>Karolien peanbHocTH. Ha ypoBHE 0OCHOBHOTO 00111eT0 00pa30BaHusl y4eOHbIH MaTepral IPYIIUPYETCs BOKPYT
palMOHANBHBIX BRIpaXXEHUU. Alredpa IeMOHCTPUPYET 3HAYECHUE MATEMATUKH KakK A3bIKa JJIs MOCTPOSHUS MaTeMaTUYECKUX
MojieJIel, OTMCaHUs TPOIECCOB U SIBICHUHN pealibHOro Mupa. B 3amaun oOydenus anredpe BXOAST TaKkKe JajgbHENIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOUMOTO, B YACTHOCTH, /I OCBOCHUS Kypca MH(POPMATHUKH, U OBJIa/ICHHE HABBIKAMU
JNeAYKTUBHBIX paccykaeHui. [IpeodpazoBanue CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS, CHOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTRY.

Conepxxanue QyHKIIMOHATBHO-TpAapUUYECKOM IMHUK HAIIEJICHO Ha MOJIy4YeHUE 00YyUYaloIMMUCS 3HAHUM 0 QYHKIUAX KaK BaKHEHIIEH
MaTEeMaTUYECKOM MOJIENN AJIS ONTMCAHUS U UCCIEI0BAHMS pa3HOOOPA3HBIX MIPOLIECCOB U SIBJIEHUI B IPUpPOJE U obuiecTBe. M3yuenue
MaTepuaia ClioCOOCTBYET Pa3BUTHUIO y 00YJAIOIIMXCSl YMEHHUS NCIIONb30BaTh PA3IMYHbIC BRIPA3UTEIbHBIC CPECTBA S3bIKa
MaTEeMaTHKHU — CJIOBECHOT0, CHMBOJIMYECKOTO, TpauecKkoro, BHOCUT BKJIaJ B JOPMHUPOBAHUE MPEACTABICHUNA O POJIU MAaTEMAaTHUKH B
Pa3BUTUN ITUBUIIM3AINH U KYJIbTYPBHI.

YrnyOnéHHbIi Kype anreOpbl XapakTepru3yeTcsl H3yUYeHUEM JTOTOTHUTEILHOTO TEOPETUYECKOTO aniapaTa U CBA3aHHBIX C HUM
METOJIOB pelIeHUs 3a1ad. AnreOpa sBIISETCS S3bIKOM JUJISl ONMCAHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIyKUT OCHOBOM
MaTeMaTH4ecKoro MoaenupoBanus. [Ipu 3ToM camu 00bEKThI MATEMAaTUYECKUX YMO3AKIIOUEHUI U TIPUHSATHIE B alredpe mpaBuiia ux
KOHCTPYHPOBaHUS CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATD U I0KA3bIBATH CYKICHUS, Pa3BUBAIOT MATEMAaTHYECKYIO
UHTYULHUIO, KPATKO U HATJITHO PACKPBIBAIOT MEXaHU3M JIOTUYECKUX MMOCTPOSHUM U yyaT UX NpUMeHeHuto. Tem cambiM anreOpa
3aHMMAET OJIHO U3 BEAYIIUX MECT B (POPMUPOBAHUH HAYyYHO-TEOPETUUECKOTO MBILUICHUS 00y4arOIInuXCsl.

CornacHo yueOHOMY MJ1aHy B 7—9 Kjaccax u3ydaeTcsi ydeOHbI Kype « Airedpa», KOTOpbIN BKIIOYAET CIAEAYIOUINE OCHOBHbBIE
paszaensl cofepxanus: «Uncna v BEIYUCICHUN, «AnreOpandeckue BRIpaKEHUD», « Y paBHEHHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha uzydenue yuebHoro kypca «Anredpa» orBoaurcs 408 yacos: B 7 kinacce — 136 yacos (4 yaca B Henento), B 8 kiacce — 136 yacon

(4 gaca B Henento), B 9 kinacce — 136 yacoB (4 yaca B HEJIEINIO).

COAEPKAHUE OBYUEHUSA

7 KIIACC

Yucna v BBIYMCICHUA

PaunonansHbie ynucia. CpaBHeHHUE, YIOPSIOYMBAHUE U apU(PMETHUYECKUE JEHCTBUSA C PAllMOHAJIbHBIMU YKcliaMu. YucioBas npsimas,
MOJYJIb YUCJIA.

Crenenp ¢ HaTypaJbHBIM MOKA3aTEIEM U €€ CBOKMCTBA. 3aMUCh YUCIA B JECATUYHON MTO3UIIMOHHON CUCTEME CUUCIICHUS.



Perenue TekCTOBBIX 3a/1a4 aprupMeTHdecKuM crocodoM. Perienme 3a1au U3 peanbHOM NpakTUKKA HA YacTH, Ha JPpOOH, Ha MPOIEHTHI,
pUMEHEHUE OTHOIICHUI U MPONOPLUIA NP PEIICHUH 3a/1a4, pelIeHUe 3a/1a4 Ha JIBI)KEHHE, paboTy, MOKYIKH, HAJIOTH.

JenumocTs nenslx yncesl. CBOWCTBa IEITUMOCTH.

[IpocTthie U cocTaBHbIC uncia. YETHbIE M HEUETHBIC uKcia. [Ipu3Haku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11. IIpu3Haku 1enuMocTi
CYMMBI U TPOU3BEACHUS LIEIIbIX YHCEII ITPU PEIICHUU 33/1a4 C MTPAKTUYECKUM COJIEPKAHUEM.

HauGonpmmii 00muii JenuTens 1 HauMeHbIee o01ee KpaTHOe IBYX uncel. B3anmHo npocteie uncia. Anroputm EBkinuaa.
Jenenue ¢ octaTkoM. AprupMeTUUECKUE ONepallii HaJl OCTaTKaMHu.

AJuiredOpanvecKue BbIPaKEeHUA

BrIpakeHne ¢ nepeMEHHbIMU. 3HAUEHUE BBIPAKEHNS C IEpEMEHHBIMU. [IpencTaBiieHre 3aBUCUMOCTH MEKly BETUUYMHAMU B BUJIE
(bopMyIbL.

ToxnectBo. ToxaecTBEHHbIE MPe0Opa30BaHUs ANreOpanyecKuX BhIpakeHH. [loka3aTenbCcTBO TOXKIECTB.

Opnowrensl. OgHOWIEH cTaHAAPTHOTO BrUJA. CTENEHb OJHOWICHA.

MHorouiensl. MHOrousieH cranaaptHoro Buja. Crernenb MHorouieHa. CloKeHue, BBIUUTaHUEe, YMHOKEHUE U JCJICHHUE
MHorouseHoB. [IpeoOpa3oBanue 11es10ro BelpaxeHusi B MHOrowieH. KopHu MHOrousieHa.

dopMmybl COKPAIEHHOTO YMHOXKEHUS: KBapaT CyMMbI U KBaJpaT Pa3HOCTHU ABYX BBIPAXKEHMI, KyO CyMMbI U KyO pa3HOCTH ABYX
BBIP@XEHUM, pa3HOCTh KBaIPaTOB JBYX BBIPAXKEHUI, TPOU3BEIECHNUE PAa3HOCTH U CYMMBI JIBYX BBIPaXEHH, CyMMa U Pa3HOCTb KyOOB
JIBYX BBIPAXKCHUU.

Pa3noxxeHne MHOrouseHa Ha MHOKUTENIN. BbhiHECeHHEe 0011ero MHOKUTENS 32 CKOOKU. MeTo ] rpyupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHol. Kopenb ypaBHeHus. CBOWCTBA ypaBHEHHM C OJJHOM NTEPEMEHHON. PaBHOCHUIIBHOCTD ypaBHEHUIA.
VYpaBHEHUE KaK MaTreMaTH4YeCKasi MOAENb PEATBHON CUTYallUH.

JIuHelHOE ypaBHEHHE C OJTHOM ITEpeMEHHON. UNCI0 KOpHEN TMHENHOTO YPaBHEHUS. PellieHne TEKCTOBBIX 3a/1a4 C TOMOIIBIO

JIMHENHBIX YpaBHEHUN. JIMHEHOE ypaBHEHUE, COAEPKAILIECE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs niepeMeHHbIMU. [ paduk TMHEHOTrO ypaBHEHUS ¢ IBYMSs TepeMeHHbIMU. CUCTEMBbI IMHEWHBIX YPaBHEHUH C
NByMs iepeMeHHbIMU. ['paduyeckuii MeTo1 pelieHus] CUCTEMbI IMHEWHBIX YpaBHEHUH C IBYMsI IEpEMEHHbIMU. Pelienue cuctem
JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHA METOJIOM MOJACTAHOBKHU U METOAOM ClIoXeHHUs1. Cucrema IByX JMHEUHBIX YPaBHEHUM
C ABYMsI IIEPEMEHHBIMU KaK MOJIEJIb PEAJIbHON CUTYallUH.

DyHKIUU



Koopaunara Touku Ha npsmMoii. YuciioBele mpoMexyTkH. PaccrosiHie MexXay ABYMs TOUKaMH KOOPJIMHATHON IPSIMOM.
[TpsimoyronbHas cuctema KoopanHaT. AOcuucca U opJuHaTa TOYKH Ha KOOpJAUHATHOM TI0CKOCTH. [TpuMepsl rpadukoB, 3a1aHHBIX
dopmynamu. UteHne rpauKoB peanbHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIBHBIE 3aBUCUMOCTU Mex 1y BennunHamu. [lonstre Gpynkunn. OyHKINA KaKk MaTEMAaTUYECKask MOJIENb PEabHOTIO
npouecca. O6nacth onpeaeneHus u 0ouactb 3HaueHui pynkiuu. CriocoOwl 3ananus Gpynkuuu. ['padux dynkuuu. [lonstus
MaKCHUMyMa U MUHUMYyMa, BO3pacTaHus U yObIBaHUS Ha MPUMEPAX pealbHbIX 3aBUCUMOCTEH.

Jlunetinas gynkius, e€ cBoricta. ['paduk mmueitHol Gynakuuu. ['paduk pynkuun Yy = |X|. KycouHo-3aqanHbIe HyHKITHH.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBaapatHbie kopHH. Apu(MEeTHUECKUI KBapaTHbIA KOPEHB U €ro cBoiicTBa. [loHsTHE MppanoHanbHOro uncia. JlelcTBus ¢
UppalMoHaIbHbIMU yuciaaMu. CBOMCTBA NEUCTBUN C HPPAUMOHAIBHBIMU ynciaaMi. CpaBHEHHE UPPALHOHAIIBHBIX YUCEN.
[IpencraBieHus 0 pacCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOKECTBA HATYPAJIbHBIX, LIENbIX, PALIMOHAIBHBIX, A€HCTBUTEIbHBIX YHCEIL.
CpaBHeHue yucen. YnciIoBbIE IPOMEXYTKH.

JenctBuda ¢ octatkamu. OctaTku creneHel. [[puMeHeHne 0CTaTKoB K PEIICHUIO YPAaBHEHH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/1ad.
Pa3mepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, IJIMTEILHOCTD MPOLIECCOB B OKpYsKatoeM Mupe. CTaHAapTHBIA BUJ YKCIA.
AJiredpanyeckue BbIpaKeHHUs

Anrebpanueckas ApoOb. JlomycTUMble 3HaU€HUS IEPEMEHHBIX B JJPOOHO-PALIMOHAIBHBIX BhIpakeHUsIX. OCHOBHOE CBOMCTBO
anredpanueckoii 1podu. CrnoxkeHue, BBIYUTaHUE, YMHOKEHHUE U JIeJICHUE anredpandeckux apooeit. Beiienenue 1enoii yactu
anredpanyecKkoi 1poou.

PannonanbeHbie BoipaskeHus. ToxIeCTBEHHbIE TPEOOPa30BAHUS PAIlMOHATIBHBIX BHIPAKEHUH.

JlomycTrMble 3HaUeHUS IEPEMEHHBIX B BHIPAKEHUSX, COJIEPKALUX aprU(PMETHUECKHUE KBaIpaTHbIe KOPHU. T0OX/1eCTBEHHBIE
npeoOpa3oBaHus BIpaXEHUH, coepKalux apupMeTHIeCKre KBapaTHbIe KOPHHU.

CreneHb ¢ LenbIM MoKa3aTeneM U e€ cBoiictpa. [IpeoOpazoBanue BbIpaXeHUH, COAEPKAIIUX CTEICHH.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBuenune. @opmyiia KOPHEN KBaIpaTHOTO ypaBHEHUA. KoMM4YeCcTBO N€MCTBUTEIBHBIX KOPHEN KBAJIPATHOTO
ypaBHeHUs. Teopema Buera. YpaBHeHuUs, CBOIUMBIE K JIMHENHBIM YPaBHEHUSIM WM K KBAaJpaTHbIM ypaBHeHUsIM. KBaapatHoe
YpPaBHEHHUE C IapaMeTpoM. PellleHne TeKCTOBBIX 3a7ay ¢ IIOMOIIBI0 KBAIPATHBIX YPABHEHUM.



JlpoOHO-palinoHabHbIE ypaBHEHUS. Pelienre qpoOHO-pallMOHAIbHBIX ypaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBI0 APOOHO-
palMoHaIbHBIX YpaBHEHU. ['paduyeckas uHTEpIpeTalus ypaBHEHUH C IByMs IEPEMEHHBIMU.

UYucnossle HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepageHnctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBa. ClI0’KEHHE U YMHOKEHHE YMCIIOBBIX HEpaBeHCTB. OLleHuBaHNE
3HA4YCHMs BeIpaxkeHus. Jl0Ka3aTeabCTBO HEPABEHCTB.

[loHsATHE O pEICHNN HEPABEHCTBA C OJHOM NEPEMEHHON. MHOXKECTBO PELIEHN HEPABEHCTBA. PABHOCHIIBHBIE HEPABEHCTBA.
JInHelHOE HEPAaBEHCTBO ¢ OAHOW MEPEMEHHOM M MHOXECTBA €T0 PEIICHUI. PellleHne INHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.
CuCcTEMBI M COBOKYITHOCTH JIMHEHWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM. Penenne TeKCTOBBIX 3a71a4 C TOMOIIBI) JTUHEWHBIX
HEPABEHCTB C OAHON MEPEMEHHOM.

DOyHKIUU

OO0uacTh onpeneneHuss 1 MHOKECTBO 3HaueHU pyHkuuu. CriocoOs! 3aganus GyHkuuii. ['paduk Gynkuu. UteHue cBocTB
¢ynkuuu no e€ rpaduky. [Ipumeps! rpadukoB GyHKIHA, OTPaKaIOMINUX PEATbHBIE TPOLECCHI.

JIuneiinas pynkunsa. @yHKINH, OMKMCHIBAIOLIUE MPSMYIO M O0paTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynkiun Y = ax2,y =x2 + b, y =x3, y =|X|, , 1 ux cBoiictBa. Kycouno-3amanusie pyHkmuu. y X [1 Ky X []

9 KIIACC

Yuciia ¥ BIYHCICHUSA

Kopens N-ii crenenu u ero cBoiicTBa. CTENEHb C pallMOHAIBHBIM MTOKA3aTEIEM U €€ CBOKCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxxnecTBeHHbIE TPEOOPa30BaHUS BEIPAKEHHM, COACPIKAITUX KOPEHb N-i1 cTenenn. ToXXIeCTBEHHbIE TPeo0pa30BaHUs BhIpAKEHUH,
COZIEPKAILKX CTENEHb C PALIMOHAIIBHBIM IOKA3aTEIIEM.

KBanparssiil TpéxwieH. KopHu kBaapaTHOro TpéxwieHa. Pa3noxkeHrne KBaapaTHOTO TPEXUJICHA HA TUHEUHBIE MHOKUTEIH.
YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHbie ypaBHeHUs. [[prMepbl NpUMEHEHU METOJ0B paBHOCUIIbHBIX MTPe00pa30BaHMA, 3aMEHBI IEPEMEHHOM, rpad)uYecKOoro
METOJa IIPU PEIICHUN YPaBHEHNUN 3-1 U 4-11 CTENEHEN.

Pemenue apoOHO-palMOHAIBHBIX YPaBHEHUH.

Pemienue cucrteM ypaBHEHUH ¢ ABYMs IIEPEMEHHBIMU. PellieHne MpoCTENINX CUCTEM HEJIMHENHBIX YPABHEHUM C IBYMS
nepeMeHHbIMU. ['paduueckuii MeTo1 peleHusl CUCTEMbl HETMHEHHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. CrucTteMa JByX
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH KaK MOJIENIb PEAJIbHOM CUTYaLlUH.



YucnoBble HepaBeHCTBA. PerieHne TMHENHbBIX HEpaBeHCTB. JloKa3aTebcTBO HEPABEHCTB.

KBanpaTHble HepaBeHCTBaA C OJJHOW NIEpeMEHHOI. PelieHne KBaJpaTHbIX HEPABEHCTB Ipa)UueCKUM METOJOM U METOJIOM
MHTEPBAIIOB. MeTO1 MHTEPBAJIOB JUIsl pallMOHAJIbHBIX HEpaBEeHCTB. [IpocTelilne HepaBEHCTBA C TAPaMETPOM.

Pemenne TekCTOBBIX 3a7ja4 ¢ IOMOIIIbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMU. Perienrie HepaBeHCTBa ¢ ABYyMsI epeMeHHbIMU. CHCTEMBI HEPABEHCTB C JABYMSI
nepeMeHHbIMH. [ paduueckuit METO ] perieHnst CHCTEM HEPABEHCTB C IBYMSI IEPEMEHHBIMH.

DOyHKIUU

Oynkuusa. CoiicTBa QyHKIUI: HYTH (PYHKIIMH, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA (DYHKIIMHU, POMEKYTKH BO3pPACTAHUS U YOBIBAHHS
(GyHKUMU, YETHBIE U HEYETHBIE (DYHKIIMM, HAUOOJIbIlIee U HAUMEHbIIEE 3HAYEHUS (DYHKIINH.

KBagparnunas ¢pyHkuus u e€ cBorictsa. Mcrnonb3oBaHrne CBOMCTB KBAAPATUUHON (PyHKIMU Uil perieHus 3anad. [loctpoenue
rpaduka kBagpatuuHoil pyHkuuu. [lonoxenue rpadrka KBagpaTUUHON (PYHKIMH B 3aBUCUMOCTHU OT €€ Kod3(ppuuueHToB. I'papuku
dynknuii y =ax2,y = a(X —m)2 u y = a(x —m)2 +n. [Tocrpoenue rpadukoB GyHKIHN C TOMOIIBIO MIPEOOPA3OBAHHIA.
Hpob6uo-nuneiinas Gyukuus. MccnenoBanue GyHKIMIA.

®yHK1MA Y = XN ¢ HaTypalbHBIM NOKa3aTeseM N U e€ rpaduk.

Yucii0BbIe MOCTECAOBATEIBLHOCTH H IPOTPECCHU

[TonsiTue yncnoBoii mocneaoBareabHOCTU. KoHeuHble M OECKOHEUHbIE TIOCIe10BaTENbHOCTH. OrpaHnyeHHast OCIEeI0BATEIbHOCTb.

MonoToHHO Bo3pacTaroiias (yOsIBaroias) nocjieoBaTebHOCTh. CIoco0bl 3a/1aHUS MOCIEI0BATEILHOCTH: OMUCATEIbHBIH,
TaOJIMYHBIHN, C TOMOIIBIO (POPMYJIBI N-TO YIICHA, PEKYPPEHTHBIM.

Apudmernueckas u reomerpuueckas nmporpeccun. CBOMCTBa YICHOB aprU(PMETHIECKON 1 reoMeTpuuecKoi rporpeccuii. Dopmyisl
N-To wieHa apuMeTUIECKON U TEOMETPUIECKOI mporpeccuit. @opMyIibl CyMMBI TIEPBBIX N WICHOB apuhMETUYECKON U
reoOMETPUYECKON Mporpeccuil. 3a1aur Ha MPOIEHTHI, 0AaHKOBCKUE BKJIAbI, KPEAUTHI.

[IpencraBienne 0 CXOQUMOCTH MOCIEAOBATENbHOCTH, O CYMMUPOBAHUHM O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOIN MPOrpecCuu.
Meron matematnyeckont HaAyKkuuu. [Ipocrenume npumepsl.

INPEAMETHBIE PE3YJIBTATBI

K koHiry oOyuenus B 7 kiaacce 00ydaromMiics MOTYYUT CIEAYIOLIME TPEIMETHBIE PE3YJIbTAThI:

Yucii1a ¥ BBIYUCTICHUSA

PanmonannHbIC ynca.



[TepexonuTh OT OJIHOM POPMBI 3aNKCH YHUCEN K IPYroi (IpeoOpa3oBbIBaTh IECATUUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOb).

Hcronb30BaTh NOHATHS MHOKECTBA HATYPAJIBHBIX YHCEII, MHOKECTBA LIEJIBIX YUCEN, MHOXKECTBA PALIMOHAIIBHBIX YUCEII ITPU
pelIeHUH 3aa4, IPOBEJACHUH PACCYKICHUN U JJOKA3aTEIIbCTB.

[TonuMaTh U OOBSACHATH CMBICIH TO3ULMOHHOMN 3aIIMCH HATypajIbHOIO YHCIIA.

CpaBHHBAaTh U YIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

BbInonHATH, cOYeTasi yCTHBIE M MUCbMEHHBIE MPUEMBI, apu(PMETHUECKUE NEUCTBUS C pallMOHATIBHBIMH YHCIAMH, UCIIOJIb30BaTh
CBOWCTBA YUCEN U MPABUJIA ACUCTBUM, IPUEMBI PALIMOHAIIBHBIX BEIYMCIICHUN.

BBINOTHATH IEWCTBUA CO CTENIEHSAMHU C HATYPAJIbHBIMHU IMOKA3aTEISIMHU.

HaxoauTe 3Ha4eHUS YMCIOBBIX BBIPAXKEHNN, COAEPKAIIMX PALMOHAIBHBIC YUCIIA U CTENEHH C HATYPAJIbHBIM ITOKA3aTEIIEM,
IPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U TPUEMBI BBIYMCIIEHUS], COCTABIIATh U OLIEHUBATh YMCIIOBBIE BBIPAKEHUS [IPU PELLICHUN
NPaKTUYECKUX 3a]a4 U 337a4 U3 IPYTrux YUYEOHBIX IPEIMETOB.

OKpyTasaTh YUCIIA € 33JaHHOM TOYHOCTBIO, @ TAKXKE IO CMBICITY TPAKTUYECKON CUTYALMH, BBIITOIHATh IPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYUCICHUH, OLICHKY 3HAYEHUN YUCIIOBBIX BBIPAXKEHUN, B TOM YUCIIE IIPU PEIICHUU IIPAKTUYECKUX 3a/1a4.

Pemath TekcTOBbIE 3a1a4u apU(PMETHUECKIM CIIOCOOOM, UCIIOJIb30BaTh TAOJIUIIbl, CXEMBbI, YEPTEXKH, IPYTHe CPEICTBA
IIPEACTABICHUS JAHHBIX IIPU PEIICHUU 3a/1a4.

Pemars npakTHKO-OpUEHTUPOBAHHBIE 33]a4H, CBA3aHHBIC C OTHOLIEHUEM BEJIMYMH, TPONOPLIMOHAIBHOCTBIO BEJIMUNH, IIPOLEHTAMH,
UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHHUS 3a]]a4 ¢ yYETOM OTpaHUYEHUH, CB3aHHBIX CO CBOMCTBAMH pacCMaTpPUBAEMbIX OOBEKTOB.
J1emMMOCTb.

Jloka3bIBaTh U MPUMEHSATH MPU PEIICHUH 3a7a4 IPU3HAKHU JeTuMocTh Ha 2, 4, 8,5, 3, 6,9, 10, 11, npu3Haku AETMMOCTH CyMMBI U
MIPOM3BEICHUS 1IEJIBIX YHCEIL.

PacknaapiBaTh Ha MHOKUTEINIU HATYpalbHbIE YHCIIA.

CB00OIHO OMEepUPOBATH MOHATUSMHU: YETHOE YMCIIO, HEYETHOE YHUCIIO, B3AUMHO MPOCTHIC YKCIIA.

HaxoauTe HauOobIIMi 00N IeTUTEh 1 HAaUMEHBIIIee 00111ee KpaTHOE YKMCEN U UCTO0JIb30BATh UX MPHU PEIICHUH 3a/1ady,
MPUMEHSITH anroput™ EBkiuaa.

OnepupoBaTh MOHATHEM OCTaTKa IO MOJYJII0, TPUMEHSTh CBOMCTBA CPAaBHEHUM 110 MOTYJIIO.

AJuiredOpanyecKue BbIPAKEHUA

BripaxkeHust ¢ mepeMeHHBIMU.



Hcnonp30BaTh anredpandyeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHUS Y4EOHOTO MaTepuaia.
Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPU 33JaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

Hcnonp30BaTh NOHATHE TOXKAECTBA, BBIIOIHATH TOXKIECTBEHHBIE IPEOOPA30BaHMsI BEIPAKEHUH, TOKA3bIBAaTh TOXK/IECTBA.
MHoOrouseHs!.

BeimonHsATe npeoOpa3zoBaHus LEIOT0 BhIPAXKEHNS B MHOTOYJIEH PUBEJCHUEM MO00HBIX CIIAraeMbIX, PACKPhITHEM CKOOOK.
BrimonusATh AeiicTBUA (CIOXKEHHE, BBIYUTAHUE, YMHOKEHUE) C OTHOWICHAMH U ¢ MHOTOUJICHAMH, TPUMEHSTH (DOPMYITbI
COKpAaIIEHHOTO0 YMHOXKEHHUS (KBaapaT U KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaIpaTOB, CYMMa M Pa3HOCTb KyOOB), B TOM
YHUCIIe ISl YIPOIICHHS BBIUMCICHUH.

OcCyIIecTBIATh Pa30KEeHHE MHOTOUJIEHOB HA MHOKUTEIH C IIOMOIIbIO BBIHECEHUS 3a CKOOKH OOIIEr0 MHOKHUTEISA, TPYIITUPOBKU
claraeMblX, MPUMEHAs POPMYJIbI COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh MpeoOpa3zoBaHKs MHOTOUYJIEHOB JIJISl PEIICHUSI Pa3IMYHBIX 33]1a4 U3 MaTEMATUKH, CMEKHBIX IMPEAMETOB, U3 PEATTLHON
PaKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypalbHBIMU MOKA3aTEISIMU JJIs1 IPE0Opa30BaHusl BbIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemrate nuHEiHBIE ypaBHEHUS ¢ OJTHOM NEPEMEHHON, IPUMEHSS ITpaBuila NEPEXo1a OT HCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy. [IpoBepsTh, SIBASETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TonGupath mpUMepsI Map YUCEN, ABISIOUMXCS PEIICHUEM JIMHEHHOTO0 YPaBHEHUS C ABYMS [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM MJIOCKOCTU TpaduK JMHEHMHOTO YpaBHEHUS C IByMs IEPEMEHHBIMHU, MOJIB3YSCh TpauKOM, MPUBOAUTD
IPUMEPHI PEIICHUS YPaBHEHUS.

Pemath cucteMbl 1BYX TMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHCJIE€ TpauUIecKu.

CocCTaBiATh U pelIaTh JMHENHOE YPABHEHUE WM CUCTEMY JIMHENHBIX YPaBHEHUI 110 YCIOBUIO 33Ja4M, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJYyYECHHBIA pE3yJIbTar.

DyHKIMHA

Koopaunate! u rpaduku.

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAUHATAM, JTy4YH, OTPE3KH, HHTEPBAJIbI,
3aMKUChIBaTh YACIOBBIE MPOMEKYTKH Ha aJIreOpanyecKoM sI3bIKeE.

OTrMeuaTh B KOOPAUHATHOMN TJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAUHATAM.

OyHKIUH.



Crpoutb rpaduku TUHEHHBIX (PYHKIIHIA.

OmnuceBaTh C NOMOILBIO (PYHKIINNA N3BECTHBIE 3aBUCUMOCTU MEX/y BEIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO,
CTOUMOCTb, POU3BOIUTENBHOCTD, BpeMs, 00BbEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii cnocod mpencTaBiIeHNs U aHaIU3a MHQOpMalMY, U3BJIEKAaTh U UHTEPIPETUPOBATh HH()OPMALIUIO U3
rpauKoOB pealbHBIX MPOIECCOB U 3aBUCUMOCTEIA.

Hcnonb3oBaTh CBOMCTBA (DYHKIMM 17151 aHANIKM3a TPapUKOB peAIbHBIX 3aBUCUMOCTEN (HYIM (PYHKLIUU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA (DYHKIINH, POMEXKYTKH BO3pACTaHUs U yObIBaHUS (DYHKIIMH, HAaUOOJIbIIIEE U HAUMEHbIIEE 3HaYeHUS (DYHKIIUH).
Hcnonb3oBaTh rpaduky 11l HCCIEAOBAHUS IPOLIECCOB U 3aBUCUMOCTEM, MIPU PEIICHNH 3a/1a4 U3 JPYTUX YUeOHbIX MPEIMETOB U
pEATBHOM KU3HMU.

K xoHIity oOydeHus B 8 kiiacce 00y4aromuiics MOTYYUT CIAEAYIONUE PEAMETHBIC PE3YIbTaThI:

Yuciia 1 BbIYMCTICHUS

HppauroHaabHble Yyucia.

[ToHMMAaTh ¥ UCIIOJIB30BAaTh MPEICTABICHUS O PACIIUPEHUHN YACIOBBIX MHOKECTB.

CB0OOOHO OomepupoBaTh NOHIATUAMU: KBaAPaTHBIA KOPEHb, apu(pMeTHUUECKUI KBAaIPaTHBIN KOPEHb, UppaIlMOHATBHOE YHUCIIO,
HaXOJWTb, OLICHUBATh KBaApaTHbIE KOPHHU, UCTIOJIb3YsI P HEOOXOAMMOCTH KaIbKYJISATOP, BBIIOIHSITH IPEOOpa30BaHUs BHIPAKEHUM,
COZEpkKaIMX KBAJIPATHbIE KOPHHU, UCTIOJIb3Ysl CBOMCTBA KOPHEMU.

Hcrnonb30BaTh HaYaJIbHBIE IPEICTABIICHNS O MHOKECTBE JIEHCTBUTENBHBIX YACEI U1 CPABHEHHUS, OKPYTJIEHUS U BBIYHUCICHUM,
U300pakaTh JEHCTBUTEIbHBIE YMCIA TOUKAMH Ha KOOPAMHATHON MIPSIMOIA.

Hcnonb30BaTh 3anucy OOJIBIIMX U MAJIBIX YUCEN C MOMOIIBIO JECATUUHBIX Apo0Oeil u crenener yncna 10, 3anuceiBaTh U OKPYTIISAThH
YHUCJIOBBIE 3HAYEHUS PEAIbHBIX BEJIMYHH C UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHHI.

J1emMMOCTb.

CB00OJIHO OMEpUPOBATH MOHATUEM OCTaTKa MO0 MOJIYJIIO, TPUMEHSTH CBOMCTBA CPABHEHHM MO MOJTYJIIO, HAXOAUTh OCTATKA CYMMBbI U
MPOU3BECHUS 110 JAHHOMY MOJTYJIIO.

AJsredOpanvyecKue BbIPAKEHUA

JpoOHO-palmoHaaIbHbIE BEIPAKEHUS.

HaxoauTe gomycTrumbie 3HaY€HUs IEPEMEHHBIX B IPOOHO-PAITMOHATBHBIX BBIPAYKEHUSIX.

[IprMeHSATh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.



BeinonHATe npuBeaeHne anredOpanyeckux Ipodeit K o0IeMy 3HaMEHaTEN0, CII0KEHUE, YMHOKEHHUE, IEJIEHNE alreOpandeckux
JTpoOeii.

BBINOIHATE TOX/IECTBEHHBIE IPEOOPA30BaHMSI PAL[MOHATIBHBIX BBIPAKEHUH.

[TpuMmeHATH IpeoOpa30BaHUs BBIPAKEHUH JIS1 pELICHHS pa3IMYHbIX 33]1a4 U3 MAaTEMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON
IIPaKTUKH.

CreneHu.

[IpuMeHsATh MOHATUE CTENEHU C LIEJIBIM MIOKAa3aTeJIeM, BBINOJIHATh MPEoOpa30BaAHMS BBIPAXKEHUH, COJEPKAIINUX CTENEHH C LIEJIbIM
MTOKA3aTEIIEM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxonuTte qomycTUMbIE 3HaYEHUSI IEPEMEHHBIX B BBIPAXKEHUSIX, COIEPKAIIMX apU(PMETUUECKUE KBAAPATHBIE KOPHH.
BoInonHATh peoOpa3oBaHusl UPPALMOHATBHBIX BBIPAKEHUN, UCIIOJIb3Ys CBOMCTBA KOPHEM.

YpaBHeHMs U HEPABEHCTBA

Pemrate kBagpaTHBIE YpaBHEHHUS.

Pemats 1poOGHO-paliioHaNbHbIE YPaBHEHHUS.

Pemate nmuHENHBIE YpaBHEHHUS C TTapaMETPAMHU, HECII0KHBIE CUCTEMBI JIMHEWHBIX YPABHEHHUM C TapaMETPaMU.

[TpoBoAUTH HCCIEIOBaHUS YPABHEHHUM U CUCTEM YPAaBHEHMIA, B TOM YHCIIE C IPUMEHEHUEM IrparuecKux NpeACcTaBIeHUN
(ycTaHaBIMBaTh, UMEET JIU YpaBHEHUE UM CUCTEMa YPAaBHEHUH pELICHMsI, €CIH UMEET, TO CKOJIBKO, U IPOoYee).

[TepexonuTh OT CIOBECHON (POPMYIHPOBKU 3a/1a4M K €€ anreOpanyeckoil MOJeNy ¢ TOMOIIbIO COCTaBICHUS YPaBHEHUS WU
CHUCTEMBI YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IMOJyYEHHBIN pe3yJIbTar.

[IprMeHATH CBOKMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PEIIATh JJUHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CUCTEMBI, 1aBaTh rPapUUECKyI0 NILTFOCTPALIMIO0 MHOKECTBA PEICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUN

[ToHnmaTh ¥ UCNOJIb30BaTh GYHKIMOHAIBHBIC MOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHHUS ), ONPEEIATh 3HAYCHUE
(GyHKUIMHU 110 3HAYEHUIO apTyMEHTa, ONPEeesaTh CBOMCTBA (DYHKIIMHU 110 €€ TpaduKy.

Crtpouts rpaduku QyHKIUH, OMMUCHIBATH CBOMCTBA YMCIOBOU (DyHKIHH 10 €€ TpaduKy.



Yucna v BIYMCICHUA

CB0OOHO OnepUpOBaTh NOHIATUAMU: KOPEHb N-I CTETIEHH, CTETIEHD C PALlMOHAJIbHBIM [10Ka3aTeIeM, HAXOUTh KOPEHb N-U CTENEHH,
CTENEHb C PAllMOHAIBHBIM I10KA3aTENIEM, UCIIOIb3YsI P HEOOXOAUMOCTH KaJIbKYJISTOP, IPUMEHATh CBOMCTBA KOPHS N-i CTENEHH,
CTEIIEHU C PALIMOHAJIBHBIM I10KA3aTEeJIEM.

Hcronb30BaTh NOHATHE MHOKECTBA IEHCTBUTEIIBHBIX YMCEN IPU PEIICHUH 3a/1a4, IPOBEICHUH PACCYKICHUN U J0KA3aTEIbCTB.
CpaBHHBATh U YIIOPSIIOYMBATH ACHCTBUTEIbHBIE YUCIA, OKPYTIATH JEHCTBUTEIbHBIE YUCIIA, BBITOIHATh IPUKUAKY pe3yJIbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

AJuiredOpanvecKue BbIPaKEeHUA

CB00OOIHO OnepUpOBaTh NOHATHEM KBaIPATHOIO TPEXWICHA, HAXOIUTh KOPHHU KBAIPATHOTO TPEXUICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIN.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeHbIE U KBaJIpaTHbIE YPaBHEHUS, YPaBHEHUS, CBOASIINAECS K HUM, IPOOHO-PAIIMOHAIIbHBIE YPABHEHHS.

Pemrars Hecn0KHBIE KBAaIpaTHBIE YPABHEHUS C [IAPAMETPOM.

Pemats nuHeiiHbIE HEPaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, UCIIOJIb30BaTh METO/I MHTEPBAJIOB, U300paKaTh pELIEHHE HEPABEHCTB Ha
YUCIIOBOM IIPSIMOM, 3aIIMCBIBATh PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Pemars cucteMsl AByX JIMHEMHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMHU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE
ABJISICTCS JIMHEUHBIM.

Pemate HEC10KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C IIAPaMETPOM.

[TpuMeHsATh METO/IbI PABHOCHIIBHBIX MPE0Opa30BaHMil, 3aMEHbI IEPEMEHHON, TpaUUecKoro METo1a MpH pelIeHUU YpaBHEHUH 3-1 U
4-ii cTeneHen.

PemaTe cucteMbl IMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIINE KBAIPAaTHOE HEPABEHCTBO, M300paXKaTh PEILICHHE
CHCTEMBI HEPABEHCTB HA YHCIJIOBOW MPSMOM, 3aIIMCHIBATH PEIICHHUE C OMOIIBI CUMBOJIOB.

Pemats ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAHUYECHHUSIMU, HAIIPUMED, B LIEJIBIX YHUCIIAX.

[TpoBOIMTH UCCAENOBAHMS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHUCIIE C IPUMEHEHUEM IpapUUeCcKuX MpeCcTaBIeHUN
(ycTaHaBIMBATh, UMEET JIM YPAaBHEHUE UM CUCTEMA YPABHEHUM pELIECHUs], €CJIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemmath TekcTOBBIE 3a/1a4M anreOpanyeckuM CIocoOOM € IMOMOIIBIO COCTaBJICHUS YPaBHEHUN, HEPABEHCTB, UX CUCTEM.
Hcnonp30BaTh ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 111 COCTABJIEHUS MAaTEMAaTUYECKOW MOJIENIN PEATIbHOM CUTYaLlUH WIIN

HpI/IKHa)IHOfI 3aJlauy, HHTCPIPETUPOBATH ITOJTYUCHHBIC PC3YJIbTAThI B 3a/JTaAHHOM KOHTCKCTC.



YuciioBbIe MOCIEI0BATEILHOCTH M IPOrPeccUH

CB0OOOJHO OMEpUpPOBATh NOHATUAMHU: 3aBUCUMOCTD, PYHKIMS, FpaduK GyHKIMH, IpsiMasi IPONOPLHOHAIBHOCTD, IUHEIHAS
(GyHKIMS, 00paTHas IPONOPLUUOHAIBHOCTD, Tapadoa, runepoosa, KyCouHO-3aJaHHast PYHKIIMSL.

HccnenoBath pyHKIHMIO 110 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIUI: 001aCTh ONPEEIICHUS, MHOKECTBO 3HAUEHUH, HYJIN
(YHKIUM, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pAaCTaHUsI U yObIBaHUS, YETHOCTh U HEUETHOCTh, HAMOOJIbILIEE U
HaMMEHbIIIEE 3HAUYCHU S, AaCUMIITOTHI.

Pacrio3HaBaTh KBaIpaTUUHYIO PYHKIHIO 110 (hOpMYJI€, MPUBOAUTH IPUMEPHI KBaIPATUUHBIX (YHKUIMN U3 peadbHOU KU3HU, PU3MKH,
T€OMETPUHU.

Onpenensate noyuoxeHue rpaduka KBaIpaTUIHONW (PYHKIIMU B 3aBUCUMOCTH OT €€ KO3((ULIUEHTOB.

Crtpoutsb rpaduk KBagpaTH4HON (HYHKLIHUH, OIMCHIBATh CBOMCTBA KBAIPATUYHON (DYHKIIMH MO €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKIIUU JJIs PELICHMS 3a1a4.

Ha npumepe kBagpatnaHoi GpyHKuu crpouth rpaduk Gpynkmun y =af(kx + b) + ¢ ¢ momomipio npeodpazoBanwmii rpaduka GyHKIUN
y=f(x).

NnmocTpupoBaTh € IOMOIIBIO I'padyKa peanbHyI0 3aBUCUMOCTD WM IPOLECC 110 UX XapaKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTpUYECKas MPOrpeccuu

CB0OOIHO OnepUpOBaTh MOHIATUAMU: MTOCIIEI0BATEILHOCTD, apu(PMETUYECKAs! U TE€OMETPUYECKasi IPOIPECCHUH.

3aaBatrh NOCIEA0BATEIBHOCTH PAa3HBIMU CIIOCOOAMU: OMMUCATENbHBIM, TAOJIMYHBIM, C TOMOIIbIO (OPMYJIBI N-TO YJICHA,
PEKYPPEHTHBIM.

BBITIONHATH BBIUMCIEHUS C UCIOJIb30BaHUEM (OpMYIT N-TO YieHa apu(PMETHUECKON U TEOMETPUUYECKON TPOrPECCHI, CYMMBbI MEPBBIX
N YICHOB.

N300paxkath 4aeHbI OCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOM MJIOCKOCTH.

PemaTe 3a1a4um, CBA3aHHbBIE C YMCIOBBIMU MOCIEAOBATEILHOCTAMHU, B TOM YHCIIE 33/1a4U U3 PEAIbHON KU3HHU (C UCIIOJIb30BaHUEM
KaJIbKYJISITOPa, HU(DPOBBIX TEXHOJIOTUI).

Pacnio3naBaTh 1 IPUBOJUTH TPUMEPHI KOHEYHBIX U OECKOHEUHBIX MOCIEI0BATENbHOCTEM, OTPAaHUYEHHBIX MTOCIEeI0BATEILHOCTEMH,
MOHOTOHHO BO3pacTaronux (yObIBAIOIIMX ) MOCIEI0BATENbHOCTEH.

HmeTh npeacTaBieHne 0 CX0UMOCTH OCIe10BaTEIbHOCTH, YMETh HAXOIUTh CYMMY O€CKOHEYHO yOBIBAIOIIECH reOMEeTpHUUECKOM
IIPOrPECCUM.

[TpuMeHsATh METO1 MATEMATHYECKOW UHYKIIUU MTPU PEILIEHUH 3a]1a4



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HasBanue pazaena | KonuuectBo OcHOBHOE coJiepKaHKe OcHOBHBIE BUBI JESTEIBHOCTU

(TemnI) Kypca 4acoB 00yJaroIIMXCs
Uucna u 11 Panmonanbsubie yncia. CpaBHEHUE, CucremaTu3upoBaTh U 00OTanaTh 3HAHUS
BBIYHCIICHUS: yHOpsI0YUBaHUE U apu(PMeTHIEeCKIE 00 OOBIKHOBEHHBIX M JIECATUYHBIX JPOOSX.
palnMoHaIbHBIC JIEHUCTBUSA C palliOHATLHBIMY nciiaMu. | CpaBHUBATH U yIOPSAI0YUBATH TPOOH,

yucia (MOBTOpEHUE)

Hucnosas nipsiMasi, MOJTyJIb YUCIIA.
[IponeHThI, 3aMKUCh TPOLICHTOB B BUJIE
npoOu U poldu B BUJIE MIPOIIEHTOB. Tpu
OCHOBHBIE 33]1a4l Ha MPOIEHTHI.
Pemenune TekcTOBBIX 33124
apu(pMETHIECKUM CTIOCOOOM.

Pemienue 3a1a4u u3 peaqbHON MPAKTUKH
Ha YacTH, APOOH, IPOIICHTHI,
IIPUMEHEHHUE OTHOIIEHUN U TPOTIOPLIUI
IIpY pELICHUU 3a/1a4. PeanbHbie
3aBUCHMOCTH; PEIICHUE 33/1a4 Ha
JBYDKEHUE, paboTy, TOKYIKH, HAJIOTH

npeoOpa3oBbIBas MPU HEOOXOIUMOCTH
NECATUYHbBIC TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIEC B JIECSITUYHBIC, B YaCTHOCTH,
B OECKOHEUHYIO ACCATUYHYIO IPOOb.
[IpumeHsTh pa3HOOOpa3HbIEC CIIOCOOBI U
PUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX
BBIPKEHUI, COIEPIKAITNX OOBIKHOBEHHBIC U
JECATUYHBIC TPOOU: 3aMEHSITh TIPH
HEOOXOIMMOCTH JICCATHIHYIO APOOh
O0OBIKHOBEHHOW U OOBIKHOBEHHYIO
JECATUYHOM, TPUBOJIUTH BHIPAKEHHUE K
dbopme, HanboIee YI00HOM JIIs
BBIYKCIICHU, TPEOOPa30BbIBATh APOOHBIE
BBIpAKEHUS HA YMHOXKEHHE U JICJICHHE
JECATUYHBIX APOOeH K IEUCTBUSAM C IEIBIMU
YUCTIAMU.

Pemrats 3a1aun Ha yacTH, IPOILICHTHI,
IPOIOPLIMH, Ha HAXOXKJIEHUE APOOU
(IpolieHTa) OT BEJIMYMHBI U BEJIMYMHBI IO €€
pobu (poIIeHTY), Apodu (MIPOIIeHTA),




KOTOPBIM COCTABIISIET OJIHA BEJIUYUHA OT
npyroit. [IpuBoauTs, pa3oupaTh, OLIEHUBATh
pa3JIMYHbIC PEUIEHUS, 3alIUCH PEUICHUN
TEKCTOBBIX 3a/1a4.

Hcnonb30BaTh TaOIUIIBI, CXEMBI, YEPTEKH,
IpYTUe CPeCTBA MPEICTABICHUS JaHHBIX
IIPU pEUICHUU 3a]a4H.

Pacnio3naBaTh U OOBACHATH, OMUPASICH HA
onpeaeneHus, NpsMo MPONOPIUOHAIBHBIE U
00paTHO MPONOPUUOHAIBHBIE 3aBUCUMOCTH
MEXAY BETMYMHAMU; TPUBOJIUTH IPUMEPHI
3TUX 3aBUCHMOCTEHN U3 PEAIIBHOIO MHUpPA, U3
IPYTUX YYEOHBIX MIPEIMETOB.

Pemate mpakTHKO-OpHEHTUPOBAHHBIE
3aJla4yM, Ha IIPUMEHEHHUE Ipo0ei, MPOLIEHTOB,
PSIMOM ¥ 0OpaTHOM MPOMOPIIMOHATEHOCTEH,
IIPOIIOPLUN

OyHKIWH:
KOOPJIMHATHI U
rpaduku. OyHKIUH
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Koopaunara Touky Ha nMpsMON.
YucnoBele NPOMEKYTKH.

Paccrosinue Mexay IByMsl TOUKaMu
KOOPAWHATHOM ITPSAMOM.
[IpsiMmoyrosibHast cucTeMa KOOpAUHAT.
AOcmucca 1 opJuHaTa TOYKA Ha
KOOPJUHATHOM IUIOCKOCTU. [Iprmepsr
rpaduKoB, 3aJaHHBIX (HOPMYJIAMHU.
Urenwne rpadMKoB peaabHbIX
3aBUCHUMOCTEMN.

@YHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXKY

N300paxaTh HA KOOPAMHATHOM MIPSIMOM
TOYKH, COOTBETCTBYIOLIME 33/JAHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI;
3aMUChIBaTh UX Ha alNreOpandyeckoM si3bIKe.
OtMeuars B KOOPAMHATHOMN MIJIOCKOCTH
TOYKH TI0 3aIaHHBIM KOOPJIMHATAM; CTPOUTD
rpaduKy HECTIOKHBIX 3aBUCUMOCTEH,
3aJlaHHBIX (POpMYJIaMH, B TOM YHUCJIE C
MTOMOIIBIO MIU(PPOBBIX TA0OPATOPHIA.
[IpuMeHATh, n3y4yaTh IPEUMYILECTBA,
UHTEPIPETUPOBATH rpaPUUecKuii cnocoo




BenmurHamu. [Tonstue GpyHKIMN.
DOyHKIMS KaK MaTeMaTuiecKas MoJIeib
peanpHOTO Tporecca. O6acTh
OIpeIeTICHUs] U 00JIaCTh 3HAYCHUIH
¢yskiuu. CriocoObl 3a1anus QYyHKIUH.

I'paduk pyskumn

IPEICTaBICHUS U aHAJIN3a pa3HOOOpa3HOU
KU3HEHHOW MH(pOpMaIny.

OcBauBath NoHATHE (QYHKIUH, OBJIA/IEBATH
(GYHKIIMOHATBLHON TEPMUHOJIOTHEH.
Haxoauts o6nacTs onpeneneHust 1 006J1acTh
3HaYEHUHN QYHKINU.

Hcnonb30Bath pa3inuHbie CIOCOOBI 3aJaHUs
(yHKUIHUU.

Hcnons3oBath cBOMCTBA (PYHKIMI 115
aHaiu3a rpaKoB peabHbIX 3aBUCUMOCTEN
(Hynu GyHKUIMH, TPOMEKYTKU
3HAKOIMIOCTOSIHCTBA (DYHKIMH, IPOMEKYTKU
BO3pacTaHus U yObIBaHUS (PYHKIIMH,
HauOosbllIee U HAUMEHbLIee 3HAaUCHUs

byHKITNN)

AnreOpanyeckue 7 Bripaxkenue ¢ nepeMeHHbIMU. 3HaueHre | OBiazeTh anreOpandeckoil TepMUHOIOTUEN

BBIPKCHUS: BBIPKCHHS C IIEPEMCHHBIMU. Y CUMBOJIMKOH, MPUMEHSTH €€ B IPOIECCce

BBIPKCHHS C [IpeacraBneHre 3aBUCUMOCTH MEXIY OCBOEHHS y4eOHOTO MaTepuraa.

IEPEMEHHBIMHU BEJIMYMHAMU B BHJIC (DOPMYJIBI. Haxonuth 3Ha4YeHMsI BBIpAXKEHUH C

Breraucnenus o popmynam NIEPEMEHHBIMU TPHY 33/TaHHBIX 3HAYCHHIX

TIEPEMEHHBIX; BBITIOJIHATH BBIYUCIICHUS TI0
dbopmynam, 10MyCTUMbIC 3HAUCHUS
TIEPEMEHHBIX

YpaBHeHUs U 10 YpaBHEHHE C OAHON NTEPEMEHHOM. Pemate nmuHEHOE ypaBHEHUE C OJTHOU

CHUCTEMBI YPaBHEHUM:
JIMHENHBIE
YPaBHEHUS

Kopensb ypaBHenusi. CBoiicTBa
YPaBHEHUH C OTHOU IIEPEMEHHOM.
PaBHOCHMIIBHOCTH ypaBHEHUM.
YpaBHEHHE KaK MaTEMaTUYECKasl

TIEpEMEHHOM, TPUMEHSIS IpaBUJIa Mepexoaa
OT UCXOJHOTO YPAaBHEHHUS K PaBHOCHILHOMY
emMy Oosiee mpocToro Buaa. [IpoBepsTs,
SIBJIICTCS JTH KOHKPETHOE YHCIIO KOPHEM




MOJENb PEAIbHOW CUTYaIINH.

JluHerHoe ypaBHEHHUE C OJTHON
nepeMeHHOU. UHUCI0 KOpHEN TMHEUHOTO
ypaBHEHHUs. PenieHne TeKCTOBBIX 3a71a4
C IOMOIIIBIO JIMHEWHBIX YPABHEHUN.
JIuHeHOEe ypaBHEHHUE, COJIEPIKAILIECE
3HAK MOJYJIS

YpaBHEHHUS.

Onpenenars YuCiIo KOpHEN JIMHEWHOTO
YpaBHEHHUS.

Pemate nuHEHOE ypaBHEHUE, COEpKALLEEe
3HAK MOZYJIS.

CocTaBisATh U pelaTh ypaBHEHUE 110
YCJIOBHIO 3aJ]a4l, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4u
IIOJIYYEHHBIN PE3YyJIbTaT

Yucna u 6 CreneHb ¢ HaTypaJIbHBIM NTOKa3atesieM U | [I[puBoauTh 4KciioBble 1 OyKBEHHBIE

BBIYMCIICHHUS: e€ CBOICTBA. 3alKCh YUCa B IPUMEPHI CTENIEHU C HATYPaJIbHbIM

CTEIEHb C JECATUYHON IMO3UIIMOHHOM CUCTEME noka3zatesnem, OOBbSICHSS 3HAUCHHUSI

HaTypaJbHbIM CUMCJICHHUS OCHOBAHMS CTENIEHU M I10KA3aTENsl CTEIICHH,

IIOKa3aTesIeM HaXOJIMTh 3HAUCHHMSI CTENICHeH Bra an (a —
T000€ parmoHaaIbHOE YUCI0, N —
HaTypaJIbHOE YHUCJIO).
[ToHuMAaTh CMBICI 3alTUCH OOIBIIMX YUCEI C
MOMOIIIBIO IECSITUYHBIX APOOei U cTeneHeln
yucaa 10, mpuMEeHsTh UX B pealbHbIX
CUTYaIMSIX

AnreOpaunyeckue 23 Opnounensl. OgHousieH cTanaaptHoro | OBianeTh anreOpandeckoil TepMUHOIOTUEN

BBIPAKEHHUS: Buja. CTerneHp OHOWICHA. Y CUMBOJIMKOM, IPUMEHSATH €€ B POLIECCE

MHOTOWIECHBI MHorowiensl. MHOrouneH OCBOEHHS yUeOHOI0 MaTepuasa.

ctanaaptHoro Buja. CTerneHb
MHorouieHa. Clio)KeHue, BRIUUTAHUE,
YMHOKEHUE W JISJICHHE MHOTOUYJICHOB.
IIpeoOpazoBanHme 11E7I0T0 BEIPAKCHUS B
MHOrouwieH. Kopau MHOTOYIIeHA.

[IpuBOAUTH OTHOWIEH U MHOTOYJIEH K
CTaHIApPTHOMY BHUIY.

OnpenensaTh CTENEHU OJTHOYJICHA U
MHOT'O4JICHA.

BpInonHATh yMHOXKEHHE OTHOWICHA Ha




ToxnectBo. ToxxaecTBEHHBIC
npeoOpa3oBaHus aIreOpandecKux
BbIpakeHUM. Jloka3aTeabCTBO TOXKIECTB

MHOTOYJIEH.
BoInonHATh cliokeHue, BBIYUTAHUE,
YMHOKEHHE U JIEJICHHE MHOTOYJICHOB.
Haxonutb KOpHU MHOTOYJICHA.
DopMyIIMpOBATH ONPEIETICHUE
TOKJIECTBEHHO PABHBIX BBIPAKECHUH.
Hcnonb3oBathk mpaBuia s J0Ka3aTeIbCTBA
TOXKJIECTB.

BBITIOMHATE TOXIECTBEHHBIE
npeoOpa3oBaHuUsl IEJIOT0 BBIPAKEHUS B
MHOTOYJICH MPUBEICHUEM IT0T00HBIX
CJIaraeMbIX, PaCKpbITUEM CKOOOK.
OcCylIecTBIATh Pa3I0KEHUE MHOTOWIEHOB
Ha MHOXHTEJU IIyTEM BBIHECEHHUS 32 CKOOKHU
00I11er0 MHOKUTES, METOOM
IPYHIUPOBKH.

[TpumensTh peodpa3oBaHNEe MHOTOYJICHOB
JUTS PEIICHUs Pa3IMYHBIX 3a7a4 U3
MaTeMaTHKH, CMEKHBIX MIPEMETOB, U3
peaJbHOM MTPAKTUKH.

3HAKOMUTHCS C UICTOPHEH Pa3BUTHS
MaTEeMaTHKU

AnreOpaunyeckue
BBIPAKCHUS:
dbopmyIbI
COKpAIEHHOTO
YMHOKEHHUSI
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dopMyITBl COKPAIIEHHOTO YMHOKCHHS:
KBaJpaT CyMMBI M KBaJpaT pa3HOCTH
JIBYX BBIpaKCHHH, KBaJIpaT CyMMBbI
HECKOJIbKUX BBIPAKEHHM, KyO CyMMBI U
KyO pa3HOCTH JIBYX BBIPAXEHUH,
Pa3HOCTH KBAJAPATOB JBYX BBIPAKCHHUI,

OBnazieTh airedpandeckor TePMUHOIOTUEH
Y CUMBOJIMKOM, IPUMEHSATH €€ B MPOLIECCE
OCBOCHHS Y4eOHOTO MaTepurara.
BbInOIHATE TOXIECTBEHHBIC
npeoOpa30BaHUs IIEJIOT0 BRIPAKCHUS B
MHOT'OYJICH ITPUBEJICHUEM TTOA00HBIX




IPOU3BEICHUE
Pa3HOCTH U CYMMBI JIBYX BBIPa)KCHUH,
CyMMa U pa3HOCTh KyOOB JABYX
BhIpaXXKCHHH. Pa3ioskeHrne MHOroUICHA
Ha MHOKUTENIU. BelHECeHNE 00IIEeT0
MHOKHUTEIS 32 CKOOKH. MeTon
TPYIITHPOBKH

cJaraeMbIX, pacKpbITHEM CKOOOK,

C UCIOJIb30BaHUEM (POPMYJT COKPAIIEHHOTO
YMHOXKEHUS.

OcyIIeCTBIATh Pa3I0KEHUE MHOTOUYJICHOB
Ha MHOYKHTEJM ITyTEM BBIHECCHHS 32 CKOOKH
00IIIET0 MHOKHUTESA, METOOM
TPYIIIUPOBKH, TPUMEHEHUS (DOPMYJIBI
COKPAILIEHHOIO YMHOKEHHS.

[IpumeHaTh MpeoOpa3oBaHKe MHOTOYJICHOB
JUTS pEIIICHUS Pa3IMIHbBIX 337124 U3
MaTEeMaTHKH, CMEKHBIX MTPEAMETOB, U3
peabHON MTPAKTUKH.

3HAKOMHTHCS C UCTOPUEH Pa3BUTHS
MaTeMaTHKH

Yucna n
BBIYUCIICHUS
JIEIIMMOCTD
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JemumocTs nenbix uncel. CBoicTBa
nemMocTH. [IpocThie U cocTaBHBIE
yucia. YéTHpIC M HEUETHRIC YHCIIA.
[Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9,10, 11. ITpu3Haku AETUMOCTH CyMMBbI
Y MPOU3BEICHUS LIEJBIX YHCEI IPH
peuienuu 3aaa4. Hanbosnpmmii o6t
JCIINTEIIb M HAaNMCEHBIIIES 00IIIee
KpaTHOE ABYX 4ucel. B3auMHo nipocTeie
yucna. Anroput™m EBknupa. Jlenenue

¢ octaTkoM. CpaBHEHUS HEIBbIX YHUCEI
10 MOAYJII0 HATYPaJIbHOTO YKCIia

[IprMeHsTh CBOMCTBA AEITUMOCTH.
[IpuBOIUTH MPUMEPHI U PACIIO3HABATH
MPOCTHIE U COCTABHBIC YHCIIA, YETHBIE U
HCUYETHBIC YKMCIIa.

JlokaspIBaTh U MMPUMEHSATH MPU3HAKU
neanMoctn Ha 2,4, 8, 5,3,6,9, 10, 11,
MPU3HAKY ICTUMOCTH CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEIL.

HaxoauTtb HanOONBIINHN OOLINN JEITUTED U
HauMeEHbIIee o0Iee KPaTHOE JIBYX UHCET.
Pemrats npakTHKO-OpHEHTHPOBAHHBIC
3a/1auu, UCTIOJIb3Ysl HAUOOIBIITHMA OOTIIHIA
JeIuTeIh, HAaMMEHbIIee 00IIee KpaTHOE
JIBYX YHUCEII.




Pacnio3HaBaTh B3aMMHO MIPOCTHIE YKCIIA.
[Ipumensars anroputm EBkinaa.
DopMyIMpOBaATH ONPEAECICHUS TETUMOCTH
HAIIEJI0, YUCEJ, CPABHUMBIX 110 JAHHOMY
MO/TYJIIO.

BpInonHsATh neneHue ¢ 0CTaTkoM

OyHKINH: TUHENHAS
byHKIUA
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JIuneitnas ¢pyHKLMS, €€ CBOMCTBA.
['padux nuneitHoM PyHkMu. I'paduk
¢ynknuu y = | X |. Kycouno-3ananneie
byHKIIN

Pacnio3naBats JimHelHYIO QyHKIHIO Y = KX +
b, onuchIBaTH €€ CBOKCTBA B 3aBUCHMOCTH OT
3HayeHni ko3 duruentos K u b.

Crtpouts rpaduku TMHEHHON (YHKLINH,
(GyHKIHU Y = | X |, KyCOUHO-3aJaHHOM
byHKIUU.

Hcnonb3oBath HUGPOBHIE pECypPChl IS
oCTpOeHus rpauKoB QYHKUUN U U3yUEHUS
UX CBOMCTB.

[IpuBOIUTH NpPUMEPHI TUHEUHBIX
3aBUCUMOCTEN B peaJIbHbIX Mpolleccax u
SIBIICHUSX

YpaBHeHUs U

CHCTEMBI YPaBHEHUM:

CUCTEMBI JIMHEHHBIX
YpaBHEHUU

14

YpaBHEHUE C ABYMS IEPEMEHHBIMMU.
['paduix nuHENHOTO ypaBHEHUS C ABYMSI
IIEPEMEHHBIMH.

CucTteMbl TMHEHHBIX YPaBHEHUN C
nByms iepeMeHHbIMHE. [ paduaeckuit
METOJl PEIIEHUS CUCTEMBI JINHEUHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.
Pemenue cucreM JIMHEWHBIX ypPaBHEHUN
C ABYMs IIEPEMEHHBIMU METOOM
ITOJICTAHOBKHU ¥ METOJIOM CJIOKEHHSI.

CtpouTh B KOOPJIMHATHOW INIOCKOCTH
rpauK JMHEIHHOTO YpaBHEHUS C ABYMS
EePEMEHHBIMHU; MOJIB3YSICh TPAPUKOM,
IIPUBOJUTH IIPUMEPHI PELICHUS YPABHEHMUS.
Haxonute pemienue cucremsl 1ByxX
JIMHEVHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMH.

CocCTaBiATh U pelaTh CUCTEMY ABYX
JIMHEWHBIX YPABHEHUN T10 YCIIOBUIO 3a1a4H,
VUHTEPIIPETUPOBATH B COOTBETCTBUH C




Cucrema JIByX JIMHEWHBIX YpaBHEHUM C
JBYMSI IEPEMEHHBIMH KaK MOJIENb
peanbHOM CUTyaIuu

KOHTCKCTOM 3aJa4u HOJIY‘IGHHI)Iﬁ pPE3yabTaT

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3aus
3HAHUU

[ToBTOpEHHE OCHOBHBIX MTOHSATUH U
METOJIOB Kypca 7 Kjacca, 000011ieHre
3HAHHUM

BriOupath, NpUMEHSITH OIEHUBATH CIIOCOOBI
CpaBHEHMS YUCEJ, BEIUUCICHUH,
TOXJECTBEHHBIX MTPEOOpa30BaHUIMA
anreOpanyecKux BBIPAKCHUHN, PEIICHUS
YPAaBHEHHUM U CUCTEM YPaBHEHUH, 3aTaHUS
GbyHKIUN, aHATIU3a U IOCTPOEHUS UX
rpauKoB.

Hcnonw3oBath PyHKIIMOHATBEHO-
rpadguuecKue npeicTaBIeHUs sl pelieHus
3ajad.

OcyniecTBIATH CAMOKOHTPOJIb
BBITIOJIHSIEMBIX JEUCTBUUA U CAMOIIPOBEPKY
pe3yJibTaTa BEIYUCIICHUM,

npeoOpa3oBaHUM, MOCTPOCHUH.

Pemate 3a1aun U3 peanbHOM )KU3HU,
MPUMEHSITh MAaTEMATUYECKUE 3HAHUS IS
pelieHus 3a1a4 U3 Ipyrux mpeamMeToB.
Pemiats TekcTOBBIC 3a1a4M, CPABHUBATD,
BBIOMPATh CIIOCOOBI peIeHUs 3aaul

OO0111ee KOJIMYECTBO
4acoB 10 IPorpamMme
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8 KVIACC

HasBanue pazgena | KonnuectBo OCHOBHOE coJiepxKaHUE OcHOBHBIE BUbI IEATEIIBHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
YpaBHeHUs U 20 Uucnossie HEpaBeHCTBAa. CBOKCTBA DopMyIMpOBaTH CBOMCTBA YNUCIIOBBIX
HEpPABEHCTBA: YUCJIOBBIX HEPABEHCTB. J|0Ka3aTeNbCTBO | HEPABEHCTB, UIUIIOCTPUPOBATh UX HA
HEpPABEHCTBA HEPABEHCTB. KOOPAMHATHOM IPSAMOM, T0Ka3bIBATh
HepagenctBo ¢ nepemeHHoil. CTporue u | areOpanyeckH.
HecTporue HepaBeHcTBa. ClIoKeHUE u OueHrBaTh 3HAYCHUS BBIPAKEHUS,
YMHOKEHHE YHUCIIOBBIX HEPABEHCTB. WCTIOJIb3YSl HEPABEHCTBA.
OnueHrBaHNE 3HAYEHUS BBIPAKCHHUS. [IprMeHATh CBOMCTBA HEPABEHCTB B XOJIE
[ToHsiTHE O pELICHUN HEPABEHCTBA C pelIeHus 3a1a4.
OJHOM TepeMeHHOU. MHOXKECTBO OnpenensTe paBHOCUJIbHBIE HEPABEHCTBA.
peluieHui HepaBeHcTBa. PaBHocuibHble | [IpUBOAMTH mpUMEpHI PELICHUI HEPABEHCTB.
HepaBeHcTBa. HepaBeHcTBO-ciiencTBue. | Pemartes TuHEHbIE HEPABEHCTBA C OJHOU
YucnoBbie MpOMEXyTKH. JIMHEHOE MIEPEMEHHOU, CUCTEMBI JINHEUHBIX
HEPABEHCTBO C OJHOM ITIEPEMEHHOU U HEPABEHCTB, U300paXKaTh PEIICHUE HA
MHOKECTBO €ro peueHuii. Pemenue YHUCJIOBOW MPSIMOU, TOKa3bIBaTh
JINHENHBIX HEPABEHCTB C OJHOMU HEPABEHCTBA.
nepeMeHHON. CHCTEMBI TMHEWUHBIX Pemath TEKCTOBBIE 33/1aUN C TOMOILBIO
HEPABEHCTB C OJTHOW MEPEMEHHOM. JIMHENHBIX HEPABEHCTB C OJTHOMN
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO | TIEPEMEHHOM.
JINHEWHBIX HEPABEHCTB C OJHOU HccnenoBats TMHENHOE HEPABEHCTBO C
IIEPEMEHHOU OZIHOW MIEPEMEHHOM C IMapaMETPOM.
3HAKOMUTHCSI C UCTOPUEHN Pa3BUTHS aareOpbl
Hucna u 17 KBagpartubie kopanu. Apudmernueckuii | DopmynupoBaTh ONpeaeIeHUE KBAPATHOTO
BBIUHCIICHUS: KBAaJIPATHBIN KOPEHb U €r0 CBOMCTBA. KOPHS U3 Yucia, apuhMEeTUIeCKOro




KBa/IpaTHBIN KOPEHb

[ToHsiTHE MPPALTMOHATIBHOTO YHUCTIA.
JlencTBuUs C MppalMOHAIIBHBIMU
yuciaaMi. CBOHUCTBA IEUCTBUHU C
UppalMOHAIBHBIMUA YHCJIAMU.
CpaBHeHHE UppaAlMOHATBHBIX YHCEl.
MHOX€ECTBO AECMCTBUTEIbHBIX YHCE]I.
[IpencraBiienns o0 paclIMPEHUSIX
YHUCJIOBBIX MHOXKECTB.

JlommycTuMble 3HAaYEHUS] IEPEMEHHBIX B
BBIPAKEHUAX, COJICPKAIINX
apu(MeTHYECKHUE KBaIpaTHbIC KOPHU.
ToxxnecTBeHHBIE TTPEOOPa30BaAHUS
BBIPKECHUH, COJIEPKAIINX
apudMeTHICCKHIE KBaIpaTHBhIC KOPHU

KBaJpaTHOTO KOPHSI.
[IprMeHATh onepanuo U3BJICUCHUS
KBaJpaTHOTO KOPHS U3 YHCIIA, UCTIOb3YS
IpU HEOOXOJUMOCTH KaIbKYJISITOP.
OueHuBaTh KBaJpaTHbIE KOPHU LENBIMU
YUCJIAMH U JE€CATUYHBIMU IPOOSIMH.
CpaBHHBATh U YIIOPSII0YMBATH
palMOHAJIBHBIE U HPPALMOHAJIBHBIE YUCIIA,
3alIMCaHHbIE C IOMOIIBIO KBAIPATHBIX
KOPHEH.

BrInonHATh onepanuu ¢ uppaldoHaIbHbIMUA
YUCIIAMH.

HccnenoBaTh ypaBHEeHHE X2 = @, HAXOAUTh
TOUHBIE U IPUOIMKEHHBIE 3HAUECHUS KOpHEN
npu a > 0.

HccnenoBars CBOKWCTBA KBAAPATHBIX KOPHEW,
IIPOBOJS YUCIIOBBIE SKCIIEPUMEHTHI C
VCIIOJIb30BaHUEM KaJbKYJIATOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX
KBaJIPAaTHBIX KOPHEH; MTPUMEHSATh UX

JU1sl TpeoOpa3oBaHus BhIPAXKEHUM.
BrinonnsaTe npeodpa3zoBaHus BEIPAKEHUH,
COZIEpIKAIINX KBaJApaTHbIE KOPHU. BeIpaxxaTh
nepeMeHHbIC U3 (POPMYIL.

Bpruucnsate 3Ha4€HUS BBIPAXKEHU,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI
IpU He0OXOIUMOCTHU KaJIbKYJISATOP.




Hcnonb3oBaTh B X0AC pCHICHUA 3a1a4
QJICMCHTAPHLBIC IIPCACTABJICHUA, CBA3aAHHBIC C
HpI/I6JII/I)KéHHLIMI/I 3HAa4YCHUAMMN BCIIMYHH.
3HAKOMMTBHCS C HCTOpHGﬁ Pa3BUTHUA
MaTCMAaTHUKH

YpaBHeHuUs n 17 KBagpaTHoe ypaBHeHnue. @opmyiia Pacnio3HaBaTp ypaBHEHHUsI C OJTHOU
HEPABEHCTBA: KOpPHEW KBAJIPaTHOT'O YPABHEHMS. IIEPEMEHHOW, KBAaIPAaTHbHIE YPABHEHU.
KBaJ{paTHbIC KosmnuecTBO 1EHCTBUTENBHBIX KOPHEN Onpenensate paBHOCHIIbHBIE YPABHEHHS.
YpPaBHEHHUS KBaJpaTHOTO ypaBHEHHUs. Teopema [IprMeHATH CBOWCTBA ypaBHEHUN C OJHON
Buera. MIEPEMEHHOM.
YpaBHEeHUs, CBOAUMBIE K JINHENHBIM 3anuceiBaTh GOpPMYITy KOPHEH KBaApaTHOTO
YPaBHEHUSAM WJIM K KBaJPAaTHBIM YPaBHEHUS; PEIIATh KBAAPATHBIC YPAaBHEHUS
ypaBHeHUsAM. KBajjpaTHOE ypaBHEHHE C | — IIOJIHBIE U HETIOJHBIE.
napaMeTpoM. PelieHne KBaapaTHbIX Onpenenars KOJIMYECTBO IEHCTBUTEIBHBIX
ypaBHEHUM ¢ napamerpamu. Pemenue KOPHEMN KBaJIpaTHOIO YPaBHEHMUS.
KBaJIpaTHBIX YpaBHEHUH, coaepxkamux | Habmronate u aHanmm3upoBaTh CBSI3b MEXKIY
3HaK MOJYJISL. KOPHSAMU U KO3 (DUIIMEHTAMU KBaJIpaTHOTO
YpaBHEHHE KaK MaTeMaTH4YECKast YpaBHEHUS.
MOJIENb peanbHOU cuTyanuu. Pemenne | @opmynupoBaTk TeopeMy Buera, a Takxe
TEKCTOBBIX 33/J1a4 C TOMOIIBIO 0o0paTHYI0 TeOpeMy, IPUMEHSTh 3TU
KBaJpaTHBIX YPaBHCHUI TEOPEMBI I PELICHUS 3a1a4.
[IpoBOANTE MPOCTEUIINE UCCIICAOBAHUS
KBaJpaTHBIX YPaBHECHUII.
Pemars TexcToBBIE 3a0aUM.
3HAKOMUTBCS C UCTOPUEN PA3BUTHS
MaTE€MaTUKHU
AnreOpandeckue 17 PanmonanbHbie BEIpaXKEHMUS. 3anuchiBaTh ANTeOpanyecKue BoIpaKCHUS.

BBIPKEHHUSI: TPOOHO-

ToxnecTBeHHbIE TPE0Opa30BaAHUS

Haxonute nonycrrumMbie 3Ha4eHUS




PalluOHAJIBHBIC
BBIPpAKCHHUA

palMOHANBHBIX BBIPAKCHUH.
Anrebpanueckas 1po0b. JlomycTumbie
3HAYEHUs IEPEMEHHBIX B IPOOHO-
paIMOHANBHBIX BBIPAKCHUSX.
OCHOBHOE CBOMCTBO anredOpandyeckoin
npoou. CioxeHue, BEIYUTAHHE,

YMHOKEHHE U JIEJICHUE AJIreOpanyecKux

npoOeii. Bo3penenue anredbpandeckoit
JpoOU B CTENIEHb

NEPEMEHHBIX B JPOOHO-pAllMOHATBHBIX
BBIPKEHUSIX.

BoInonaHATE 4MCIOBbIE MTOJCTAHOBKH U
BBIYKCIIATH 3HAYEHHE JIPOOU, B TOM YUCIIE C
MOMOIIBIO KaIbKYJSATOpPA.
®opMyIMpOBaTH OCHOBHOE CBOMCTBO
anredpandeckoi Ipodu U NPUMEHSTh €ro
JU1sl TpeoOpazoBaHus Ipooeil.

BBITIOMHATE TOXIECTBEHHBIE
npeoOpa3oBaHUsl palIMOHATIBHBIX
BBIPAKEHUMU.

BoInonHATE AeHCTBUSA ¢ alredpandecKuMU
napoosimu. [IpumensTh npeoOpa3oBaHus
BBIPQXCHUM JJIs peIIeHus 3a/1a4.
BripaxkaTs nepeMeHHsbIe U3 Gpopmyn
(pusnueckunx, TeOMETPUIECKUX,
OMHCHIBAIOIINX OBITOBBIC CUTYAIIHH )

YpaBHeHUs U
HEpPaBEHCTBA:
JTpOoOHO-
palroHaNIbHbBIC
ypaBHEHUS
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JpoOHO-paninoHaIbHbIE YpaBHEHUS.
Pemienne apoOHO-paliMOHAIBHBIX
YPaBHEHHUM, CBOISAIINXCS K JIMHEHHBIM
WJIM K KBaIPATHBIM YPaBHCHHSIM.
Pemienne ApoOHO-paliMOHAIBHBIX
ypaBHEHHUU METOJ0M 3aMEHBI
MepPEMEHHON. PelieHne TeKCTOBbIX
3a/1a4 ¢ MIOMOIIBIO IPOOHO-
paIMOHAIBHBIX YPaBHEHUH.
['paduueckas maTEpTIpETaIUs
YpaBHEHUH C IBYMsI IEPEMEHHBIMU

Pacno3naBath qpoOHO-panmoHaIbHbIE
ypaBHEHHUSI.

Pewmate qpoOHO-panimoHaibHbIe YpaBHEHMS,
CBOJSIIMECS K TMHEHHBIM UJIH K
KBa/IPAaTHBIM YPAaBHEHMSIM, UCIIOJIb30BATh
METOJ] 3aMEHBI IIEPEMEHHOM.

Pemath TekcTOBbIE 3a/1auu alreOpandyecKum
CHocoO0M: IEPEXOIUTH OT CIIOBECHOU
(OopMyITUPOBKH YCIOBHUS 3a/1a4H K
anredpanvyeckoi MoJIeIH MyTEM
COCTaBJICHUS] YPABHEHHSI; pEIIaTh




COCTaBJICHHOE YpaBHEHHUE;
UHTEPIPETUPOBATH PE3yJIbTaT.
Hcnonw3oBath rpadguueckyro
UHTEPIPETALUIO YPAaBHEHUN C ABYMS
NIEPEMEHHBIMU

OyHKIMH

15

OO6acTh onpeesieHruss U MHOKECTBO
3HayeHu# GyHkuu. CrocoObl 3a/1aHus
¢ynkuuid. ['padux pynkunu. Yrenue
CBOMCTB (DyHKLIMH 110 €€ rpaduKy.
[Ipumepsl rpa@ukoB GyHKIMIM,
OTPaXXKAIOIIKX pealbHbIE MPOIECCHI.
@OyHKIMH, OTIUCHIBAIOLINE MPSAMYIO U
0oOpaTHYIO IPONOPLUOHAIIEHBIE
3aBHUCUMOCTH, UX rpaduku. OyHkuuum y
= X2,y =X3,, 1 UX CBOWCTBA

Hcnonb3oBath QyHKIIMOHATBHYIO
TEPMUHOJIOTHIO U CUMBOJIHKY.

Haxonuts 005acth onpeneneHus u
MHO>KECTBO 3HAYEHHI (PYHKIUU.
BoruucnsaTte 3HaueHuss GyHKIMI, 3aJaHHBIX
dbopmynamu (pu HEOOXOAUMOCTU
UCIIOJIb30BATh KAJBKYJISITOP); COCTABISATh
TaOJMIIBI 3HAYCHUN (DYHKIIUH.

OnuckIBaTh CBOMCTBA (DYHKIIMHM HA OCHOBE
e€ rpaduIecKOro mpeacTaBICHHUS.
Haxonuts ¢ momorpto rpaduka GyHKIUNA
3HAYE€HHUE OJHOU U3 pacCMaTPUBAEMbIX
BEJIMYMH T10 3HAYEHUIO JPYTOM.
UccnengoBats npumepsl rpadMKoB,
OTpaXaIoIUX peajbHbIe MPOLECCHI U
aBienus. [[puBoauTh IprUMepbl IPOLECCOB
Y SBJICHUM C 33IaHHBIMHA CBOMCTBAMM.
Bripaxats ¢hopMyoi 3aBUCUMOCTh
MEKly BETUYUHAMH.

OnuceIBaTh XapakTep U3MEHEHHUS OJTHOU
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOM.

Pacmo3naBaTh BUbI H3ydaeMbIX (DYHKITUI.




Ctpouts rpaduku GyHKIUH.
Hcnons3oBath PyHKIIMOHATBEHO-
rpadguueckue npeCTaBIeHuUs
JUTSl pEeLICHUs U UCCIIeIOBaHUS YpaBHEHUN
Y CUCTEM YPAaBHEHUMU.
[TpumensTh tudpoBbIE pecypehl s
MOCTPOCHUS TPa(UKOB U UCCIICTOBAHMUS
CBOMCTB (DyHKIIMIA

AnreOpaunyeckue
BBIPQXCHHUSI: CTETICHU
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CrerneHs ¢ 1eJIbIM MOKa3aTesieM U €€
CBOICTBA.

Cranpaptaslii BUA uyncia. PazMepsl
00BEKTOB OKPY’KAIOIIETO MUPA,
JUTUTEIIBHOCTD IPOLIECCOB B
OKpYXKarleM MUpe

DopMyIUpPOBATH ONPEAECIEHUE CTEIICHU C
1ICJIBIM ITOKa3aTeJIeM.

DopMyIMpPOBATH, 3aMMCHIBATh B
CHMBOJIMUECKOM (hopMe U UILTFOCTPUPOBATH
IIPUMEPAMHU CBOKWCTBA CTETICHU C LIEJIBIM
IMOKa3aTeJIeM.

[IpuMeHATH CBOMCTBA CTENIEHU JIJISI
npeoOpa3oBaHUs BRIPAKECHUH, COIEPIKALITUX
CTCIEHU C 1ICJBIM MMOKa3aTeJIeM.
BrImonHaTe qeMcTBUS ¢ YMCIaMu,
3alUCaHHBIMU B CTAHAAPTHOM BHUE
(YMHO>KEHHUE, JIeJICHHE, BO3BEICHUE B
CTEIEHB).

[TomyyaTs npeacTaBieHUE O 3HAUUMOCTH
JNIEUCTBUTENBLHBIX YUCET B IPAKTUUECKON
JICITEIbHOCTH YEJIOBEKA.

AHaIu3UpOBaTh U JCIaTh BHIBOABI O
TOYHOCTH MPHOIIKSHHUS UPPAIMOHAIBHOTO
YyHycIia Py PEeIIeHUH 3aad.

OKpyIJIsITh UppalMOHAIbHBIE YHCIIA,




BBITIOJIHATH IPUKUAKY pPE3yJbTaTa
BBIYMCJICHUI, OLIEHKY 3HAYEHU YUCIIOBBIX
BBIPAKCHUN

Yucna un 7 Henenne ¢ octatkoM. CpaBHEHHUA LENbIX | DOpMYyIUPOBaTh ONPEAEIICHUS 1ETUMOCTH
BBIYMCIICHUSA: YUCeJl IO MOIYJIIO HaTYPaJIbHOTO YUCHA. | HALEIO, YUCEIl, CPABHUMBIX 110 TAHHOMY
JNEITUMOCTD CBoiicTBa CpaBHEHMI IO MOAYJIIO. MOZYJIIO.
OcTaTku CyMMBI U IPOU3BEIECHHUS 110 BrINoMHATE 1EIEHUE C OCTATKOM.
JAHHOMY MOZYJIIO Jloka3pIBaTh U MPUMEHATH CBOMCTBA
CpPaBHEHHU MO MOAYJIIO.
Haxonutb ocTaTKu CyMMBbI M IPOU3BEICHHUS
110 JAHHOMY MOJYJIFO
IToBTOpEHNE, 10 IToBTOpEHNE OCHOBHBIX ITOHATUH U Br161paTh, NpUMEHATh OLIEHUBATH CIIOCOObI
o0o01mieHue, METOJIOB KYpCOB 7 U 8 KJIacCoOB, CpPaBHEHUS YMCEJI, BBIYMCIICHUN,
cucTeMaTu3arus 0000111eH1e 3HaHUH TOKJECTBEHHBIX MPeoOpa30BaHU
3HaHUU BBIPAKCHUH, PELICHNS YPABHEHUN U CUCTEM

YPaBHEHHM, HEPABEHCTB, IOCTPOEHUS
rpauKoB.

OcymecTBIATE CAMOKOHTPOIb
BBIITOJTHSAEMBIX IEMCTBUNA U CAMONIPOBEPKY
pe3ynbTaTa BIUMCIECHUH, NpeoOpa3oBaHuil,
MIOCTPOCHUM.

Pematp 3a1aun U3 peanbHON )KU3HH,
OPUMEHSATh MaTEMAaTUYECKHAE 3HAHUS IS
pelIeHns 3a1a4 U3 APYTuX IPEAMETOB.
Pemate TekcTOBBIE 3a1a4M, CPABHUBATB,
BBIOMPATh CITOCOOBI PEIICHUS 3aauH.
Hcnonb3oBath QyHKIMOHATBHO-
rpaduyeckue npeacTaBIeHUs Uil peIIeHUs




3aja4

OO0111e€ KOJIMYECTBO
4acoB B NPOTpaMMe
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HaszBanue paznena
(Temsl) Kypca

KonnuecTBO Yacos

OcHOBHOE conepKaHue

OcHoOBHBIE BUABI ACATCIIBHOCTHU 06yqa}oumxc;1

OyHKIMA

25

Oynkuus. CroiicTBa PYHKIUN:
HYJIA (DYHKIIUHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA (PYHKIUH,
IPOMEKYTKM BO3pACTaHUsA U
yObIBaHMS (PYHKITUHU, YETHBIC U
He4YETHBIC (DYHKIIMK, HAaUOOJIbIIIee U
HauMeHbIllee 3HaYeHUsI (PYHKIINU.
[TocTpoenue rpadgukoB GyHKIIHIA C
OMOIIbIO IPeoOpa3zoBaHMil.
KBanparneiit Tpéxuiied. Kopuu
KBaJIpaTHOI'0 TPEXWICHA.
PaznoxeHue xBagpaTHOro
TPEXYJICHA HA JIMHEHUHBIE
MHOXXHTEJIH.

KBagparnunas QyHkius u eé
cBoiicTBa. [Tapaboia, kKoopaHHATHI
BEPIIMHBI 1TapaboJIbl, OCh

OnuchiBaTh MOHATUE «DYHKIUS.
[IpuMeHATh cBOWCTBA PYHKIMI: HYJIN
GyHKIIUU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA
GyHKIUU, TPOMEXYTKH BO3PACTAHUS U
yObIBaHMs PYHKITUHU, YETHBIC U HEUETHBIE
byHKIIMU, HAanOOJIbIIIee U HAUMEHBITIEE
3Ha4YCHUS (PYHKIUH.

Pacrio3naBaTh KBaIpaTHBIN TPEXUIIEH,
YCTaHABJIMBATh BO3MOKHOCTh €r0 Pa3JIOAKEHUS
Ha MHOKWTEJIM, PACKJIaJIbIBATh HA JINHECITHBIC
MHOHUTEN KBAAPATHBIN TPEXUJIIEH C
HEOTPUIATEILHBIM JUCKPUMUHAHTOM.
Pacno3naBaTh kBagpaTUUHyHO (QYHKITUIO 11O
dbopmyie.

[IpuBOIUTH MPUMEPHI KBAJIPATUYHBIX
3aBUCUMOCTEN U3 peasibHOM KU3HU, (PU3HKH,
T€OMETPUH.




cumMeTpuu napadossl. [loctpoenue
rpadurka KBaApaTUIHOU PYHKIIUH.
[Tonoxxenue rpaduka KBaipaTUIHON
(GyHKIMY B 3aBUCUMOCTH OT €€
kod(durmenTon. Mcnons3oBanue
CBOMCTB KBaJpaTUYHON (PyHKIIUU
JUTSL pelIeHus 3a/1ay.

Crenennble (QyHKIUA

C HaTypaJbHBIMH MMOKA3aTEISIMHU,

ux rpavKu 1 CBOMCTBa

BersBnsate u 0600maTh oco6eHHOCTH rpaduka
KBaJpaTHUHOM pyHkumu Y = ax2 + bx + c.
Ornpenenarb KOOPAUHATHI BEPIIMHBI
napaboJbl, 0Cb CHMMETPHUH 1TapadoJIbI.
Crtpouts rpadvku KBaJApaTHIHBIX QYHKIIUH.
BrimonusaTe mocTpoeHue rpapukoB
(yHKUMNA ¢ TOMOIIBIO MPEeoOpa3oBaHUM.
Pacno3naBaTh cTeneHHble PyHKIUU

C HaTypaJbHBIMU MTOKA3aTEISIMH, CTPOUTH
rpauKy CTENEHHbBIX (PYHKIUI

C IoKas3aresiMu 2 u 3.

Hcnons3oBath cBOMCTBA rpauKoOB
CTENEHHbIX (PYHKUNHN C HATYpaJIbHBIMU
MOKa3aTeJSIMU NP PEIICHUN 33]1a4.
AHanu3upoBaTh U MPUMEHSATH CBOMCTBA
U3YYEHHBIX (QYHKUIUH 1715 UX TOCTPOCHUS,

B TOM YHCJIE C IOMOILBIO HU(PPOBBIX

pecypcoB

YpaBHeHUs u
HEpaBEHCTBA:
KBaJIpaTHbIC

HEpaBEHCTBA
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[ToHsATHE O pEelIEHNH HEPABEHCTBA C
OJIHOW mepeMeHHON. MHOKECTBO
pEeLIECHN HEPABEHCTBA.
KBangpaTHbie HEpaBEHCTBA C OTHOU
nepeMeHHou. Penienre HepaBeHCTB
rpaguIecKuM METOJI0M U METOIOM
uHTepBaoB. HepaBeHcTra,
COZIEpIKaIlE 3HAK MOJYJIS.
Cucrtembl HEPABEHCTB C OJTHOM
MIEpEMEHHOM. PellieHrne TEKCTOBBIX

YUwurartsk, 3aIMCHIBAaTh, IOHUMATh,
HMHTEPIIPETUPOBATh HEPABEHCTBA; UCIOJIH30BATh
CUMBOJIUKY Y TEPMHUHOJIOTHIO.

Brinonuats npeoOpazoBaHusi HEPABEHCTB,
HCIIOJIB30BaTh U1l MpeoOpa3oBaHusl CBOMCTBA
YHCJIOBBIX HEPABEHCTB.

Pacnio3HaBaTh KBaJipaTHbIC HEPABEHCTBA C
OIHOW MEPEMEHHOM.

Pemrars kBagpaTHOE HEPABEHCTBO IpaUUSCKUM
METOJIOM M METOJIOM WHTEPBAJIOB.




3a/1a4 C IIOMOIIBIO HEPABEHCTB,
CUCTEM HEPABEHCTB.

HepageHcTBO ¢ 1ByMsI
nepemMeHHbIMU. Pemienne
HEPABEHCTBA C IBYMs
nepeMeHHbIMU. ['paduueckuit MmeTos
pELIEHNs CUCTEM HEPABEHCTB C
NBYMs NepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C IBYMs IEPEMEHHBIMU

PemaTe kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3Ys
rpauyeckue NpeacTaBICHUs.

PemaTte HepaBeHCTBa, ColepKAIIME 3HAK
MOZYJIS.

N300pakaTh pelieHue HepaBeHCcTBa C OIHOM
IIEPEMEHHON M CUCTEMBI HEPABEHCTB Ha
KOOPAMHATHOM IIPSMOM, 3alIMChIBATh PELICHUE C
IIOMOILBIO CUMBOJIOB.

OcBauBaTh U NPUMEHATH HEPABEHCTBA MPH
pPELIEHNHN Pa3JINYHbIX 33]1a4, B TOM YHCIIE
IIPAKTUKO-OPUEHTUPOBAHHBIX.

Pacnio3HaBaTh HEPABEHCTBO C ABYyMS
IIEPEMEHHBIMU.

[TpumensTh rpaduueckuil METO peLICHUS
CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU

YpaBHeHUs U
HEPaBEHCTBA:
ypaBHEHUS,
HEPABEHCTBA U UX
CHUCTEMBI
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bukBaaparasie ypaBHEHUS.
[Iprmepsl MpUMEHEHUN METOIOB
PaBHOCWJIBHBIX IPEOOPA30BaHUM,
3aMEHbI IEPEMEHHOM, rpaduIecKOro
METOJa IIPU PELICHUN YPAaBHEHUN 3-
1 ¥ 4-11 cTeneHen.

Pemenne npoOHO-panimoHaIbHBIX
YPaBHEHUN U HEPABEHCTB.

Pemenue cucreM ypaBHEHHH C
IBYMs IIEpeEMEHHBIMU. Perenue
MPOCTEUIINX CUCTEM HEJTMHEHHBIX
YPAaBHEHUM C IBYMS IIEPEMEHHBIMHU.
I'paduueckuit MmeTos pemeHus

Pemates OukBanpaTHbie ypaBHeHus. [IpumeHsTh
METO/1bl PABHOCHJIBHBIX MPE0Opa30BaHMIA,
3aMeHbI IEPEMEHHOM, rpauIecKoro MeTo1a
IIPU PELICHUU YpPaBHEHUN 3-1 U 4-11 CTENEHEN.
PemaTte ApoOHO-palimoHalIbHbIE YPABHEHUS U
HEPABEHCTBA.

Pacnio3HaBaTh JIMHEWHbIE YPABHEHUS C IBYMS
NepeMEHHBIMH.

Crtpouts rpaduku ypaBHEHUH, B TOM YHCIIE
UCITIOJTB3YsI IIUGPOBBIC PECYPCHI.

PemaTe npocreimme cUCTEMBI IBYX
HEJIMHEWHBIX YPABHEHUN C IBYMs
NIEPEMEHHBIMH.




CHUCTEMBI HEJIMHEVHBIX YPABHEHUM C
IByMs nepemMeHHbIMU. CucteMa
JIBYX HEJIMHEUHBIX YPAaBHEHUH C
IBYMs IEPEMEHHBIMU KaK MOJIEIb
pEeaJbHON CUTYaLlUH.

Cucrema HEJIMHEWHBIX YPaBHEHUN C
[IapaMeTPOM.

[Ipocreitmme HEpaBEHCTBA C IBYMS
IIEPEMEHHBIMU U UX CUCTEMBI

[TpuBOUTE rpadUuECKyI0 HHTEPIPETALIIIO
pELICHUS YPAaBHEHHUSI C IBYMs IEPEMEHHBIMU U
CUCTEM YPAaBHEHHM C JBYMS IIEPEMEHHBIMU.
Pemartp TekcToBBIE 3a/1a4M anreOpanyecKum
CII0CO0OM.

HccenmenoBath CUCTEMBI HEMMHENHBIX YPAaBHEHUI
C IIapaMeTpoOM

Pemars npocreiinmre HepaBEHCTBA C ABYMS
IIEPEMEHHBIMHU U UX CUCTEMBI

Yuciosrie
IOCJIEAOBATEILHOCTH
Y IPOTPECCUU
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IlousaTHE YHCIIOBOU
nociaenoBarenbHocTh. KoHEeUHBIE N

OECKOHEYHEIC IIOCJICA0BATCIIBHOCTH.

OrpanuyeHHas
[0CJIEN0BATENBHOCTh. MOHOTOHHO
BO3pacTatoias (yObIBaroIasi)
nocJjie0BaTeNbHOCTh. CocOObI
3a/1aHus TOCJIEI0BATEIbHOCTH:
OIMCATEIIbHBINA, TAOIUYHBIH, C
NOMOILBIO POPMYJIBI N-TO YJIeHa,
PEKYpPPEHTHBIN.

Apudmernueckas u
reoOMeTpUYeCcKas MPOrpecCcu.
CBoiicTBa 4JI€HOB apUPMETHIECKOM
Y T€OMETPUYECKOM MTPOTPECCUN.
@opmyJibl N-TO YJIeHA
apupMeTHIECKON 1
reOMETPUYECKON NPOTPECCU.

OcBauBaTh ¥ MPUMEHATh UHJICKCHBIC
0003HauYeHUs1, CTPOUTH PEUEBBIC BHICKA3bIBAHUS
C MCTOJIb30BaHUEM TEPMHUHOJIOTUH, CBA3aHHOM C
MOHSITUEM TIOCIIEIOBATEIHHOCTH.

Onpenensarb BUIBI OCTIEI0BATEIIBHOCTEH:
OTpaHUYCHHAs TOCIEA0BATEIbHOCTD,
MOHOTOHHO Bo3pacTaroiias (yObIBaroIas)
MOCJIEA0BATEIBLHOCTb.

AHanu3upoBath GopMysy N-ro djieHa
MOCJIEA0BATEILHOCTH WU PEKYPPEHTHYIO
(bOpMyITy U BBIYUCISTH YJICHBI
MOCJeA0BaTEILHOCTEN, 3aTaHHBIX STUMHU
dbopmynamu.

YcTanaBnuBaTh 3aKOHOMEPHOCTH B TIOCTPOEHUH
MOCJIEIOBATEILHOCTH, €CJTU BHIMIHCAHBI TIEPBBIC
HECKOJIBKO €€ YJICHOB.

PacnioznaBaTh apudmMeTHIECKYIO U
T€OMETPUYECKYIO TPOTPECCUU TIPU PA3HBIX




@opMyJIbl CyMMBI IEPBBIX N YWICHOB
apupMeTUYeCcKoi 1
F€OMETPHUUECKOM TTPOrpeECCUi
3aaun Ha MPOLEHTHI, 0AHKOBCKHUE
BKJIAJIbI U KPEIUTBI.
[IpencraBienue 0 CXOAUMOCTH
MIOCJIEA0BATEIBHOCTH, O
CYMMHUPOBAaHUH OECKOHEYHO
yOBIBAIOIIEH Tr€OMETPUYECKON
IIPOTPECCHH.

Meroa MaTeMaTH4eCKOW NHIYKIUU.
[Ipocreiimne npumepsl

croco0ax 3aJaHusl.

Pemats 3amaun ¢ ucnosib3oBanueM Gopmys1 N-ro
YJIeHa apu(PMETUYECKOM

Y TEOMETPUYECKON MPOrPECCUid, CyMMBI ITEPBBIX
N YJIEHOB.

N300paxaTh 4IeHbI MOCIEI0BATEIbHOCTH
TOYKaMH Ha KOOPJAMHATHOM ITUIOCKOCTH.
PaccmarpuBars npuMepsI MPOLECCOB U SABICHUN
W3 PEATBHOU KU3HU, ULTFOCTPUPYIOIIUE
U3MEHEHHUE B apU(PMETHUECKON MPOTrpeccuu, B
reOMETPUYECKON IPOrpecCHr; H300paxaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH IPaPHUUECKH.
Pemars 3a1auu Ha IPOLIEHTHI, OAHKOBCKHE
BKJIJIbl U KPEIUTOBAHUE.

[TpencraBiasTh OECKOHEUHbIE TEPUOIUUECKHE
IpoOu B BUJI€ OOBIKHOBEHHBIX.

3HaAKOMUTBCA C TOHATUEM CXOIUMOCTH
MTOCJIEA0BATEIBLHOCTH, HAXOIUTh CYMMY
O0ECKOHEYHO yOBbIBAOIIEH r€OMETPUYECKON
IIPOTPECCHH.

[IprMeHATH METOJ MATEMATUYECKON MHTYKIIUH.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSI MATEMATUKHU

AnreOpaunyeckue
BBIPQXEHUS: CTETICHb
C pallMOHAJILHBIM
noKa3aTesiem
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Kopensb n-ii crenenu. CBoiicTBa
KOpHs N-i1 ctenienn. CTEneHsb ¢
palMOHANIBHBIM [TOKa3aTeNIeM U €€
CBONCTBA.

ToxxnecTBeHHbBIE IPEOOPA30OBAHUS
BBIpaKEHUM, COAEPIKAIINX KOPEHb N-

DopMyIMpOBaThH ONPEAECIEHUS] KOPHS N-i1
CTEIIEHU U CTENIEHU C PALMOHAIIBHBIM
MOKa3aTeJEM.

[IpumeHsTh onepanuio U3BJIEUYEHUsI KOPHS N-i
CTETICHU, UCTIONB3YS MTPU HEOOXOTUMOCTH
KaJIbKYJIATOP.




1 creneHH. ToX1eCTBEHHbBIC
npeoOpa3oBaHUs BRIPAKCHUH,
coAepKalluX CTETIEHD C
palMOHAJIBHBIM MOKA3aTEJIEM

BBIaucnsaTh 3HaUCHUE CTETICHH C PAIIMOHATBHBIM
MIOKAa3aTeJIeM.

OueHuBaTh 3HaYCHHE KOPHS N-Il CTENeHH,
3HAYEHHUE CTETICHU C PAIMOHATLHBIM
MOKa3aTesIeM [EeJTBIMU YUCIIaMU U ACCITUIHBIMU
JTpOOSIMHU.

CpaBHHBATh M YIIOPSIIOYMBATH PAITIOHABHEIE U
HUppalMoOHAILHBIC YHCIa, 3aITUCAHHBIC C
MTOMOIIIBIO KOPHS N-# CTETICHH, CTETICHH C
paIMOHAIBHBIM TTOKA3aTEIICM.

BBITIONHSTE TOXACCTBEHHBIC MPEOOPa30BAHUS
BBIPKEHMUSI, COACPIKAIIETO KOPEHb N-i CTENEHH,
CTENEHb C pallMOHATILHBIM ITOKAa3aTeJIEM.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHsI MAaTEMaTHUKU

[ToBTOpEHME,
00o001IeHue,
CHCTEMaTH3aIus
3HAaHUHU
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Uucna v BeIYKMCICHUS (3aIKCh,
CpaBHEHHUE, IEUCTBUS

C JEUCTBUTEJILHBIMU YHUCIIAMU,
YHUCIIOBAs MpAMast; IPOLIECHTHI,
OTHOUIEHHS, TPOTIOPIIUY;
OKpYIJICHHE, IPUOIMKEHNE, OIICHKA)

OnepupoBatTh MOHATHEM YUCIOBOTO MHOXKECTBA.
AKTyalu3upoBaTh TEPMUHOJIOTUIO U OCHOBHBIE
JICVICTBHS, CBSI3AHHBIE C YMCIIAMU: HATYPAIbHOE
YHUCJIO, TPOCTOE U COCTABHOE YUCIIO, JETUMOCTh
HATYpaJIbHBIX YHUCEN, IPU3HAKHU AEITUMOCTH,
1[eJI0€ YKUCIJIO, MOAYJIb YHCIIa, OOBIKHOBEHHAS U
JecsTU4Hasi ApoOb, CTaHIAPTHBIN BUJT YUCIIA,
apu(pMeTUYECKU KBaJAPATHBIN KOPEHb.
BrIIONTHATE NEHCTBYS, CPABHUBATH U
YIIOPSII0YMBATh YMCJIIA, PEICTABIIATh YUCIIA HA
KOOPJIUHATHOM MPAMOM, OKPYTJIATH YUCIIA;
BBINOJIHATH MPUKUJIKY U OLICHKY PEe3yJbTaTa
BBIYMCJICHUU.

Pemate npaktuueckue 3a1auu, CoaepxKanme




IIPOLICHTBI, J10JIM, YACTH, BBIPAXKAOII1E
3aBUCUMOCTH: CKOPOCTb — BPEMsI — PACCTOSIHHUE,
[[€HA — KOJIMYECTBO — CTOMMOCTh, 00BbEM padOThI
— BpeMs1 — [IPOU3BOUTEIILHOCTD TPYA.
Pa30upath peanbHble KU3ZHEHHBIE CUTYALINH,
(dbopMyIIMpoBaTh UX Ha A3BIKE MAaTEMATHKH,
HaxOJUTh PEIICHUE, IPUMEHSSI MATEMATHUECKUI
anmapar, UHTEpIPETUPOBATH PE3YJIbTAT

TekcToBbIe 3a/1auu (pelieHue
TEKCTOBBIX 3a]1a4
apu(PpMETUIECKUM U
anredpandeckuM crocodamm)

PemaTte TekcTOBBIE 3a7a9M apU(DMETHICSCKIM
CII0CcO00M; M3BJIEKATh HEOOXOIUMEIE TaHHEIE,
MIpeCTaBIICHHBIC B BEPOAIBHOM, rpad)MuecKOM U
TaOJIUYIHOM BHE.

Pemrate TekCcTOBBIE 3a71a4l ¢ IOMOIIBIO
BBEJICHUS ITEPEMEHHBIX, COCTABIIATh YPaBHEHUS,
HEpPaBEHCTBA, CUCTEMbI YPaBHCHUHN U
HEPABEHCTB T10 YCIIOBHIO 3a/1a9H

AnreOpanyeckue BhIpaKEHHUS
(mpeoOpazoBaHue anredpanuecKux
BBIPXCHUM, TOMYyCTHMbIE
3HAYCHUS)

OnepupoBaTh MOHATUSIMHU: CTETICHD C IIETBIM
nokaszaresieM, apupmeTuyecKkuii KBaapaTHBIMI
KOpEHb, MHOTOWICH, ajireOpandeckas 1poob,
TOKJIECTBO.

BBITIOTHITE OCHOBHBIE ICHCTBUS: BBITIONHSATD
pacdeTsl 1o popmyiiam, peoOpa3oBLIBATH
1esbie, APOOHO-PAITMOHAIIBHBIE BRIPAKEHUS U
BBIPKEHUS C KOPHSAMH, PEATH30BBIBAThH
pa3NoKeHHEe MHOTOUYJICHA HA MHOYKUTEIH, B TOM
YHCJIE C UCTIOIh30BaHUEM (POPMYIT pa3HOCTH
KBaJpaTOB, CyMMbI U Pa3HOCTH KyOOB, KBapara
CYMMBI U Pa3HOCTH,




Ky0a CyMMBbI U Pa3HOCTH; HAXOAUTh
JIOTTYCTUMBbIE 3HaYEHUS IEPEMEHHBIX IS
JTPOOHO-pallMOHATBHBIX BBIPAXKEHUHN, KOPHEH.
MonenvpoBaTh ¢ MOMONIBIO (HOPMYIT peasibHbIe
MIPOIIECCHI U SIBJICHUS

@yHKIMHU (HOCTPOCHHE, CBOKMCTBA
M3Y4YEHHBIX (DYHKIMIA; rpaduyeckoe
pelieHne ypaBHEHU U UX CUCTEM)

OmnepupoBath MOHATHIMH: PYHKIHS, TpaduK
GyHKUMH, HYJIA (PYHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3PACTaHUS,
IIPOMEKYTKU YOBIBAHMSI, HAMOOJIbILIEE U
HaUMEHbIIIee 3HaYCHUS (PYHKIIHH.
AHanu3upoBaTh, CPaBHUBATh, 00CYKIATh
CBOMCTBA (PyHKLUH, CTPOUTH UX TPAPUKH.
OmnepupoBaTh NOHATHAMHU: MpsMast
IPONOPLUUOHAIBHOCTD, OOpaTHasI
IPONOPLUUOHAIBHOCTD, JIMHEWHAs QyHKIUS,
KBajJpaTuyHas QyHKIMs, mapabosa, runepooiia.
Hcnons3oBath rpaduKu IS OTPEISIICHUS
CBOMCTB, IPOLIECCOB U 3aBUCUMOCTEH, IS
peleHus 3a1a9 U3 Ipyrux y4eOHbBIX MPEAMETOB
U peajbHON KU3HU; MOJICITUPOBATH C TOMOIIBIO
rpadukoB

pealibHbIE TPOIIECCHI U SBICHUSI.

BripaxkaTs hopMynaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMH, MOJIEJIUPOBATh PEalIbHbIC
IIPOLIECCHI

OO0111ee KOJIMYECTBO
4acoB I10 IIporpamMme
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2. PABOYAS IIPOTPAMMA YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE B 7-9
KJIACCAX

INOACHUTEJIbBHASA 3AIINCKA

["'eoMeTpust KaKk OJIMH U3 OCHOBHBIX Pa3/eioB IIKOJILHON MaTeMaTUKH, UMEIOIINNA CBOEH 1eIbI0 00€CTIeUnTh N3YYEHUE CBOMCTB U
pa3MepoB (GUryp, uX OTHOIICHHUM U B3aUMHOE PACIIOIOKEHNE, OMMMPAETCA Ha JJOTUYECKYIO, 10Ka3aTeIbHYI0 JIMHUIO. [[eHHOCTD
U3YYEHHUS T€OMETPUH Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUS 3aKII0YAETCS B TOM, YTO OOYUAIOUTUIICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKACHUS, CTPOUTH JIOTHYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPHPHUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKJIEHUS «OT MPOTUBHOI0», OTJINYATh CBOMCTBA OT NPU3HAKOB, (DOPMYIUPOBATH
oOpaTHbie yTBepxkaAeHHs. Oco0oe 3HaUeHHE JT0Ka3aTeNlbHAas JIMHAS UMEET JIsl YIITYyOJIEHHOTO U3yYEHUs MAaTEMATHKHY.

[{enbto n3yyeHus: FTeOMETPUU SBIIAECTCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PEUICHUU KaK MaTEMaTUYECKUX, TaK U
MPaKTUYECKUX 3a]1a4, BCTPEUYAIOIINXCS B peasIbHON XKU3HU. O0YyUYaroIMiics T0JKEH HAYyYUThCS ONPEAEISITh T€OMETPHUECKYIO
(burypy, OnuchIBaTh CIOBAMH YEPTEXK WM PUCYHOK, HAWTHU TJIOMIAAb 3€MEJIbHOTO Y4acTKa, PACCYUTHIBATH HEOOXOUMYIO JJIUHY
OITOBOJIOKOHHOT'O Ka0elst Ui TpedyeMble pa3Mepbl Tapaxka /Ui aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOPast, BHIYMCIUTEIbHAS
JUHMS B U3y4yeHUH reometpun. [Ipu penennu 3ajad npakTHYECKOro Xxapakrepa 00y4yarouuiicst yauTcs CTpOUTh MaTEMATUYECKUE
MOJIEJIA PEAJIBHBIX JKU3HEHHBIX CUTYALU, TPOBOJIUTH BBIYMCIICHHS M OLIEHUBATH aIEKBATHOCTH ITOJYYEHHOIO PE3YNbTATa.
OcoGeHHOoCTh yueOHOro Kypca yriiyOlIE€HHOr0 U3yU4eHUsl TEOMETPUN COCTOUT B TOM, YTO 00y4aroIuecss He MPOCTO 3HAKOMSITCS C
ornpeaeNEHHbIMU MOHITUSIMU, @ YBEPEHHO OBJIaieBaloT UMHU. CyIllecTBYIOIINE TEMBI TPOrpaMMbl 0a30BOT0 Kypca reoMeTpUn
U3yJaroTcs Ha OoJiee TITyOOKOM ypOBHE, a 00yJaronuecs mpruoOpeTaloT yMeHHs, TOMOTaIOIUe UM YBEPEHHO TPUMEHSTH CBOU
3HAHMS HE TOJIBKO B MAaTEMATUKE, HO U B CMEXHBIX NIPEIMETAX, MPEKE BCero (pusuke u nHPOpMaTUKE, a TAKKE MOJIb30BATHCS
NOJIy4YeHHBIMU 3HAHUSIMU MIPU PELICHUU TPAKTUYECKUX 3a]1a4.

CornacHo yueOHOMY I1aHy B 79 Kitaccax uzydaercs yriryOoJ€HHbINH yueOHbIN Kype «l'eoMeTpus», KOTOPbIM BKIIFOUAET CIAEAYIOIINE
OCHOBHBIE pa3fensl coaepxanus: «Hauana reomerpun», « TpeyroibHUKNY, «OKpYKHOCTbY», «HeThIpEXyroapHukmn», «Ilogoduey,
«QneMeHTsl TpuroHomeTpumny», «Ilmomanny, a Takxe «Meroa koopauHar», «Bektops», «[IpeoOpa3oBanust MIOCKOCTHY.

OO611ee Yuciio YacoB, PEKOMEHI0BaHHBIX JIJIsl U3yUeHUs yueOHoro kypca «I'eometpusi», — 306 vacos: B 7 kinacce — 102 yaca (3 yaca B

Heneno), B 8 kiacce — 102 yaca (3 gaca B Hegento), B 9 kinacce — 102 yaca (3uaca B Hezieno).



COJEPXAHUE OBYUYEHUA

7 KIIACC

Hauaja reomerpun

HcTopust BOSHUKHOBEHUS U pa3BUTHs reoMeTpud. HauanbHble moHATHS reomeTpun. Touka, mpsimasi, OTpe3oK, jyd. [lonstue 06
aKCHOME, TEOpEME, J0Ka3aTeIbCTBE, ONPEACICHUM.

B3anmuoe pacnosioxkeHne To4ek Ha npsamMoi. M3Mepenne IInHbI OTpe3Ka, pACCTOSTHUE MEXKY TOUKaMU.

[TonymmockocTs U yron. Buael yrnos. M3mepenne BennuuH yriaoB. BepTukanbHble U cMeXHbIE yTIIbl. [lapamienbHbie n
NEPIIECHINKYJIAPHBIE MIpsIMbIE. PaccTostHue OT TOUKM 10 npsAMon. buccektpuca yria.

Jlomanas. Bunel tomansix. J[inaa momanou. MHoroyrosnbHukH. [lepumerp MHOTOYTONBHUKA. [IOHATHE O BBITYKIIBIX M HEBBITYKJIIBIX
MHOT'OYT'OJIbHUKAX.

[lepBruyHBIEC IPEACTaBICHUS O PABEHCTBE (PUTYP, UX PACIIOJIOKEHUNA, CHMMETPHUHU.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 11l U3BMEPEHUN U TOCTPOCHUM.

TpeyrojbHuku

Bunbl TpeyroapHUKOB: OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE, TYIIOYTOJIbHbIE, PABHOOEIPEHHbIE, PABHOCTOPOHHUE. MenuaHa,
OucceKTpuca 1 BbICOTA TPEYTrOJIbHHKA.

PaBencTBO TpeyronapHUKOB. [1epBbIil 1 BTOPOIi MPU3HAKK PABEHCTBA TPEYTOJbHUKOB. PaBHOOEIpEHHBIE TPEYTOJIBHUKH U UX
cBoiicTBa. [Ipu3Hak paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuii Mpu3HaK paBeHCTBA TPEYTOJILHUKOB.

CooTHOLIEHUS MEXAY CTOPOHAMU U yriiaMu TpeyrojbeHuka. HepaBeHCTBO TpeyrosibHMKa. HEpaBEeHCTBO O JUIMHE IOMAHOM.
CummetpuuHbie Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUU. [IprMepbl CUMMETPUH B OKPYXAIOILEM MUPE.
I[HapamienbHbie npsaMbie. CymMMa yrijioB MHOTOYIOJIbHUKA

[TapamnenbHOCTh NPAMBIX, UICTOPUYECKHUE CBEAEHUS 0 noctynare EBkinna u o posnu JIobaueBCKOro B OTKPBITUU HEEBKIIUIOBOM
reomerpuu. CBOMCTBA U NMPU3HAKU NapaJUIeIbHbIX NpsMbIX. CymMMa yIiloB TpeyrojbHUKA. BHENTHUE yribl TpeyroibHuka. Cymma
BHYTPEHHHX YTJIOB MHOTOYTOJIbHUKA U CyMMa BHEIIHUX YIJIOB BBITYKJIOTO MHOTOYT'OJIbBHUKA.

IIpsimoyrosibHbIe TPEYr0JbHUKH

[Ipu3HaKu paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [lepneHauKkyisap n HaknoHHass. CBOMCTBO MEIHAHBI MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, TPOBEAEHHOM K runorenyse. [IpsiMoyronbHblil TpeyroibHUK ¢ yriiom B 30°.

OKpyxKHOCTH



IToHATHSA OKPYKHOCTH M Kpyra. DJIEMEHTBI OKPYKHOCTH M Kpyra: LEHTp, paauyc, JuaMeTp, XopJa, X cBoMCcTBa. BzanMHoe
PACITOJI0KEHUE OKPYKHOCTH U MPSAMOU.

KacarenbHas u cekyas K OKpykHOCTH. OKpy>KHOCTb, BIIMCAHHAS B YroJil. IIpocrelimue nocTpoeHus: ¢ IOMOLIBIO0 HUPKYJIS U
JIMHENKHU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O rEOMETPUYECKOM MeCTE TOUEK. [IpuMeprl reoMeTpuYeCcKX MECT TOUEK Ha IJIOCKOCTU. bucceKkTpuca yria u cepeuHHbIN
NEPHEHANKYJISAP K OTPE3KY KaK reoMeTpruieckue mecta Touek. ONnrucanHasi OKpYy>KHOCTb TPEYTOJIBHUKA, €€ eHTp. MeTox
IEOMETPUYECKUX MECT TOYEK IIPU PELICHUN IeOMETPUYECKUX 3a1ad.

IHocTpoeHus ¢ NOMOIIBLIO HMPKYJIS M JTHHEHKHU

Hcropuueckue ceeaenus. OO0OCHOBaHUSA MPOCTEUIINX OCTPOCHHMIM, 3TAIlbI 33a41 HA TOCTPOEHUS, PEIICHHE 3a/1a4 HAa IOCTPOCHUE
LHUPKYJIEM U JIUHEUKOM.

8 KIIACC

YeTbIpéxyroJibHUKH

[Tapannenorpamm, ero npu3Haku U cBorcTBa. [IpaMoyronbHUK, poMO, KBaJpaT, UX IPU3HAKKU U CBOKCTBA. Tpamnemnus.
PaBHoOenpenHas Tpanenus, e€ cBoiicTBa u npusHaku. [IpsmoyronsHas Tpaneuus. CpelHss IMHUS Tpaneluu.

Cpennsst TMHUSA TpeyrojapHuKa. Metos yABOEHHUS MeaHbl TPEYroJIbHUKA. Teopema o rnepecedyeHur MeANaH TPEyroabHUKA.
Teopema @aneca, Teopema 0 NPONOPLUOHAIBHBIX OTpe3Kax. Teopema BapuHboHA 111 IPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.
[{eHTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

ITonoOue

[Tono6ue TpeyroabHUKOB, Ko duiueHt nomoodus. [IpusHaku mogodust TpeyroibHUKOB. [IpruMeHeHne mogo0us Mpu pereHun
r€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

ILirowans

[Tonsitue o mnomaau. ColicTBa mioiaaei reomerpudeckux ¢uryp. [Ipocreitme popMyibl A MI0IIAIN TPEYTOJIbHUKA,
napasuiesiorpamma, pom6a u tpanenuu. [nomanu nogoOusix ¢uryp. OTHOIICHHE TUIOMIAAEH TPEYTrOIbHUKOB.

Teopema IIugaropa

Teopema [Tudaropa. [Ipumenenue teopemsl [Tudaropa npu pemieHnn NnpakTUYECKUX 3a/1a4.

DJIEeMEHTbl TPUTOHOMETPUH



CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC OCTPOT0O yria IPsIMOYTOJIbHOTO TpeyrojibHuka. Tpuronomerpudeckue GpyHkiuuu yrios B 300,
450 u 600. [IponopimoHanbHBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTbIO

BrnucaHHbIE U IEHTpaIbHBIE YTIIbI, YTOJI MEXAY KacaTeIbHOM U XOpA0il. YTIIbI MEXIY XOpPAaMHU U CEKYIIMMH. Brincanusie u
ONMCaHHbIE OKPY>KHOCTH TPEYTOJIbHUKA U YETHIPEXYTONbHUKHU. CBOMCTBA U MIPU3HAKKA BIMCAHHOTO YETHIPEXYTObHUKA. B3auMHoe
pacrosokeHue AByX okpyxHoctel. Kacanue okpyxxHocTeit. O01Ime KacaTelabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyrojibHUKOB

Cunyc, kocunyc, Taaresc yrioB ot 0o 10 1800. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOopMyIbl npuBeaeHus. Pemenue
TPEYTOJIBHUKOB. TeopemMa KOCHHYCOB B TEOpEMA CHHYCOB. PerieHne npakTH4ecKrx 3a/1a4d ¢ UCIOIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMBbI CUHYCOB. Penienne 3a1a4 reoMeTpu4eCcKOi ONTHKH.

Tpuronomerpuueckue GopMyIIbl s TJIOMIAAN TPEYTOJbHUKA, Tapauiesiorpamma, pomoa, Tpaneunn. opmyna ['epona. @opmyna
IUIOIIAH BBIYKJIOIO YETBIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHMKOB

Xopasl 1 TOJ0OOHBIE TPEYTOJIBHUKU B OKPY>KHOCTH. TeopeMa o Mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUH OTPE3KOB
CEKyIIUX, TEOpEMa O KBajJipare KacaTeiapbHOU. [[puMeHenre npu pelieHun reoMeTpuiaeckux 3aaad. Teopemol UeBbl 1 MeHenasl.
[ToHsiTMEe O TOMOTETHH.

MeTtoa KOOpaAUHAT

YpaBHeHUe psIMOY Ha IJIOCKOCTU. YTI0BOM KOA(DPUIIMEHT U CBOOOHBIN WIeH, UX TEOMETPUUECKUM cMbICi. [lapanienbHOCTh U
NEPHEHAUKYJIAPHOCTb NPSIMBIX (Yepe3 yriaoBOl KO3PPULHEHT).

YpaBHeHue okpykHOCTH. Haxoxk1eHne nepeceueHnil OKPYKHOCTEN U MPSIMBIX B KOOpAnHAaTax. Popmyiia pacCTOSHUS OT TOYKH J10
npsmoil. [lnomane napamiesorpamMmma B KOOpJAMHATAX, MOHATHE 00 OPUEHTHUPOBAHHOM Tuionaau. [I[puMeHenrne Meroa KOOpAUHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

BekTopsl

Bekrops! Ha miiockocT. C0KEHUE U BBIYMTAHNUE BEKTOPOB — MPABUJIA TPEYTOJIbHUKA U apaJUIeJIorpaMMa. Y MHO)KEHUE BEKTOpA HA

yucno. Koopaunarel BekTopa. CloKeHUE U BBIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YKCIIO B KoopauHaTax. [Ipumenenue
BEKTOpOB B (husuke, 1ieHTp mMacc. [lonstue o 6azuce (Ha miaockocTH). Pa3noxenus BeKTopoB 1o 6aszucy. CKasipHOE IPOU3BEACHHUE
BEKTOPOB, TEOMETPUUECKUI CMBICI U BBIPAKEHHE B IEKAPTOBBIX KOOpIUHATAX. JIUCTPpHOYTUBHOCTH CKAJIIPHOTO TIPOU3BEACHHUS.



CKaJIHpHOG IMPOU3BCACHUC U IIPOCHUPOBAHUC. HpI/IMGHGHI/IC CKAJLAPHOTO ITPOU3BCACHUA BCKTOPOB IJISI HAXOXKICHUA TJIMH U YIJIOB.
Pemenue IrCOMCTPHUYCCKUX 3a7la4 C IOMOIIbIO CKAJLAPHOI'O IIPOU3BCACHUS.

JJIMHA OKPYKHOCTH U ILIOIIAAb Kpyra

IIpaBriibHBIE MHOTOYTOIBHUKU. JUUIMHA OKPYKHOCTH. I'panycHas v paguaHHas Mepa yrila, BBIYUCIECHUE UIMH yT OKPYKHOCTEH.
[Tnomane kpyra, cektopa, cermeHta. Mictopuueckue cBeieHus: 00 U3MEPEHNUHU JUIMHBI OKPY>KHOCTH U IUIOIIAU KpYyra.
JABHKEeHHMS TVIOCKOCTH

[enTpansHas cummerpus. LlentpanbHo-cummerpuunbie purypsl. [ToBopoT. OceBas cummerpust. Urypbl, CAMMETPUYHBIE
OTHOCHUTEIBLHO HEKOTOPOU ocu. IlapainnenbHelil nepeHoc.

[TonsiTue nBMkKEHUS U €ro cBoiicTBa. PaBeHcTBO (huryp. [IposiBieHnss CAMMETPHUH B IPUPOJIE, KUBOIUCH, CKYJIBIITYPE, APXUTEKTYPE.
Komno3unmu neuxenunii (mpocreimue npuMmepsl). [[puMeHeHne B reoMeTpruYecKuX 3a/1a4ax.

HPEIMETHBIE PE3YJIbTATDBI

K koHIty oOydeHus: B 7 Kjiacce 00y4aromUics MOTYYUT CIAEAYIONUE PEAMETHBIC PE3YIbTaThI:

Pacno3HaBaTh N3y4eHHbIE TEOMETPUUYECKUE (DUTYPBI, ONIPEACIIATh UX B3aMMHOE PACIOJIOKEHUE, H300pakaTh Fr€OMETPUUECKUE
(GuUrypBbl, BHITOIHITH YEPTEXKHU M0 YCIOBUIO 3a7a4u. 3MepsTh IMHEWHbIE U YIJIOBbIE BETUYHHBL. PemaTe 3a1aui Ha BBIYUCIICHUE
JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

JlenaTh NPUKHUIKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMUUH MPEAMETOB B PEasIbHOM KU3HHU, pa3MePOB MPUPOIHBIX OOBEKTOB.
Pa3znuyath pazMepsl 3TUX OOBEKTOB M0 HOPSAKY BETUUHHBI.

CTpouTbh YEPTEXH K TEOMETPUUECKUM 33]1a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIB30BAaTh MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MIPH
pELIEeHNH 3a1a4.

IIpoBOAUTE JTOTMYECKUE PACCYKICHUSA C UCITOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIMAaHbI, TPOBEAEHHOM K TUIIOTEHY3€E
MPSAMOYTOJIBHOTO TPEYTOJbHUKA, B PEIIEHUHA T€OMETPUYECKUX 3aa4.

Onpenensts napamuieIbHOCTh NPAMBIX C IIOMOIIBIO YTII0B, KOTOPBIE 00pa3yeT ¢ HUMU cekylas. OnpenesnsTh napauieabHOCTh
IIPSIMBIX C [IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJHOM IIPSAMOM O TOUEK APYTrOU MPSIMOM.

PemaTp 3a1aun Ha KJeT4aTol Oymare.



[TpoBOIUTH BHIYKMCIICHUSI U HAXOAUTh YUCIIOBbIC U OYKBEHHBIE 3HAYEHUS YTJIOB B TEOMETPUUECKHUX 3a7a4ax C UCIOJIb30BaHUEM
CYMMBI YTJIOB TPEYTOJIbHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPU MEPECCUCHHUH JIBYX MapalIeIbHBIX MPSIMBIX
cekyllel. PemaTe npakTuueckue 3a1a4d Ha HAaXOXKJIECHUE YTIIOB.

BnaneTts noHsTHEM «TeOMETpUUECKOe MecTo Touek» (nanee - 'MT). Onpenensith OUCCEKTPUCY yria U CEPeIUHHBIN MepIeHIUKYIISP
K oTpe3ky kak [ MT. Ilonb3oBatbcs nonsatueM I MT npu nokazaTesibCTBE TEOMETPUUECKUX YTBEPKIACHUN U IIPU PEIICHUN 3a/1a4.
@opMyIMPOBATH ONPEAEIEHUS OKPYKHOCTH U KPyTa, XOPJAbl U JUAMETPa OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh
JIOKa3bIBAaTh U MPUMEHATH 3T CBOWCTBA IIPU PELUICHUM 3a/1a4.

BnageTs NOHATHEM ONMHMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh €€ 1IeHTp. JloKka3bIBaTh U UCIIOIB30BATh (DaKThI
0 TOM, 4TO OMCCEKTPHUCHI YTIIOB TPEYrOJbHUKA MEPECEKAIOTCA B OAHOW TOUKE, U O TOM, YTO CEPEAUHHBIC MEPIEHINKYISIPHI K
CTOPOHAM TPEYT'OJIBHUKA MEPECEKAIOTCS B OJJTHOM TOUKE.

Biianets NOHATHEM KacaTEIbHOM K OKPYKHOCTH, ITOJI30BATHCSA TEOPEMOM O MEPIICHINKYISIPHOCTH KacaTeJIbHOW U pajauyca,
IIPOBEAEHHOTO K TOUKE KacaHus. Jl0Ka3pIBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, TPOBEAEHHBIX U3 OJHOU TOYKH, U
IIPUMEHSTH 3TO B PELICHUU T€OMETPUYECKUX 3a1ay.

Jloka3pIBaTh U IPUMEHATH IPOCTEUIINE FEOMETPUUYECKAE HEPABEHCTBA, [IOHUMATh UX IIPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE IIOCTPOCHUS C IIOMOLIBIO LIUPKYJISL U JIMHEHKH.

K kon1iy 00yuenust B 8 kiiacce o0ydaromuiics MoJIyduT CIeIyIOIINe MPeIMETHbIE Pe3yIbTaThl:

PacniozHaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BaThC UX CBOMCTBAMM IIPU PELICHUNA I€OMETPUUYECKUX
3amad. PasnuyaTh npu3Haku U CBOMCTBA MapajuiesiorpaMma, poM0a U NpsMOYTOJIbHUKA, TOKA3bIBATh UX U YBEPEHHO MPUMEHSTh TIPH
pPEILIEHNH T€OMETPUYECKUX 3aaY.

Hcnonb30BaTh CBOMCTBA TOUKH MEPECEUEHUSI MEIMAH TPEYTroJIbHUKA (LIEHTPa MAcc) B PEILICHUH 3a/1ay.

Biianets noHsTHEM CpeHEN TUHUN TPEYTOJIbHHUKA U TPANlCUH, IPUMEHATh UX CBOMCTBA IIPU PEIICHUU T€OMETPUUECKUX 3a1a4.
Hcnonp3oBatk Teopemy dasieca 1 TeopeMy 0 IPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX I PEIICHUS PAKTUYECKUX 3a7a4.
Pacrio3HaBaTh 1IEeHTpalbHO-CUMMETPUYHBIE (PUTYPBI U UCIIOIB30BATh X CBOMCTBA MPU PEIICHUH 3a/1a4.

BnaneTs NOHATUSAMU I0100MS TPEYTOJIBHUKOB, KO3 PUIMeHTa nojo0usi, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYTOJILHUKOB.
Hmets nipeacTaBieHue o mpeoOpazoBaHuu Moaoous u o nogo0HbIX purypax. [Tonb3oBaThCcst mpu3HAKaMu MOJ00US TPEYTOJIHLHUKOB
IIPU PELIEHUU T€OMETPUUECKUX 3a1a4. Jl0Ka3pIBaTh U IPUMEHATh OTHOLIEHUS TPOIIOPLHOHAIBHOCTH B IIPSIMOYTOJIbHBIX
TpeyrojbHuKax. [IpuMensTh mogodue B MpakTHYECKUX 3aavax.

BBIBOIUTE M MCTIONB30BATh MPOCTEHTIIFE (POPMYITBI JJIS IJIOMIAIN TPEYToJbHUKA, MapauieiorpaMma, poM0a u Tpanenuu. Beraucisatsh
(pa3nUYHBIMU c1IOcO0aMU) IIIOMIAAb TPEYTOJbHUKA U TUIOIIAId MHOTOYTOJIbHBIX QUTyp (MOJIB3YsICh, /1€ HEOOX0IUMO,



KaJIbKYJISITOPOM). 3HaTh OTHOILICHUE TIJI0MIAIeH OI00HBIX (GUTYP M MPUMEHSTH NpU pellieHuH 3aaa4. [[puMeHsTh moy4eHHbIe
YMEHHUS B IPAKTUUECKUX 33/1a4ax.

[Tonb3oBaThes Teopemoit [Tudaropa ni1s1 penieHus reOMETPUYECKUX U MPAKTHYECKUX 3a7a4. CTpOUTh MaTEMAaTUYECKYIO MOJIEIb B
MPAKTUYECKUX 33/1a4ax, CAMOCTOSITENIbHO JENaTh YEPTEK U HAXOOUTh COOTBETCTBYIOIIUE JJTHBI.

Biiasieth NOHATHEM BOMCAHHOIO U LIECHTPAJIIBHOTO YIJIa, YIjla MEXIY KacaTeJIbHOW U XOPJI0M, OMMCAHHOW U BIIMCAHHON OKPY>KHOCTH
TPEYTOJbHUKA U YETHIPEXYTOJIbHUKA, TPUMEHSITh UX CBOIMCTBA MPU PEUICHUHU 3a/a4.

[IpuMEHSATh MOTyYCHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTUYECKUE MOJCIH JIJIs 3a/1a4 pPealibHOM KU3HU U TTPOBOJIUTH
COOTBETCTBYIOIIHNE BHIYUCIEHUS C MPUMEHEHHEM MOJ00US U TPUTOHOMETPHH (ITOJIb3YSCh, I1I€ HEOOXOAUMO, KAIbKYISATOPOM).

K koHIty oOydeHus B 9 kiacce 00y4yaromMiics MOMYYUT CIAETYIONUIME MPEIMETHBIC PE3YIbTaThI:

3HaATh TPUTOHOMETPUUYECKUE (PYHKIIMU OCTPBIX YTIIOB, YMETh HAXOAUTh C UX TTOMOIIBIO PA3JIMUHbIE AJIEMEHTHI TPSIMOYTOJIBLHOTO
TPEYTOJbHUKA («PEIICHUE MPSIMOYTOJIbHBIX TPEYTOILHUKOBY). HaxoauTh (C MOMOIIBIO KATbKYJSTOPA) AJIMHBI U YTIIbI JIS
HETAaOJUYHBIX 3HAYCHUH.

[Tonb3oBaThCs hopMysiaMu IPUBEJECHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKICCTBOM JIJIsl HAXOXKJECHUSI COOTHOIICHUN MEXTY
TPUTOHOMETPUYECKUMU BETUYNHAMH.

Jloka3pIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCHHYCOB, IPUMEHSTh UX JJISI HAXOXKIEHUS PA3JIMYHbIX JJIEMEHTOB TPEYTrOJIbHUKA
(«pelieHre TPEyroJbHUKOBY), IPH PEIICHUH T€OMETPUYECKUX 3a1ad. [[puMeHaTh Noy4eHHbIE 3HAHUS TTPU PEIICHUN TPAKTUUYECKUX
3aaad.

[IpuMeHsTh TPUTOHOMETPHUIO B 33J1a4aX Ha HAXOKJIEHUE IO, BRIBOJUTH U BIAJETh TPUTOHOMETPUYECKUMU (HOpPMYTIaMu ISt
IUIOLIAAM TPEYTOJIbHUKA, apajiesorpaMma, pomoa, Tpaneuuu, BEIBOJAUTD U IPUMEHATH (hopmyny I'epona u hpopmyiy s miomaau
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

NmeTts pecTaBiaeHre 0 TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYAITUsX.

Hcnonp3oBaTk Teopembl UeBbl 1 MeHenas Ipy pelieHny 3a1ay.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXy XopJaMu (CeKyIUMH) U YIJIe MEXAYy KacaTeJbHOU U XOpJI0H Tpu
pelIeH TeoMeTpUUecKuX 3a1a4. Jloka3pIiBaTh U NPUMEHSTH TEOPEMBI O MPOU3BEICHUN OTPE3KOB XOP/, O MPOU3BEACHUHN OTPE3KOB
CEeKYILHX, O KBaJIpaTe KacaTeJIbHOM.

BnageTs moHsITHEM KOOPAMHAT HA MJIOCKOCTH, paboTaTh ¢ ypaBHEHUEM MIPSIMOU Ha IJIOCKOCTH. BianeTs MOHATHAMH YTIIOBOTO
kod(ddumrenTa u cBOOOHOTO YIeHA, TOHUMATh UX T€OMETPUYECKUN CMBICII U CBS3b YTII0BOT0 KO3 hUIIMEHTA C BO3pACTAHUEM U
yObIBaHHEM JIMHEWHON QYHKIIUUA. Y METh PelIaTh METOJ0M KOOPJAMHAT 33/1a4d, CBI3aHHBIE C MapaIeTbHOCTHIO U
NEPHEHIUKYJIIPHOCTBIO IPSIMBIX, IEPECEUCHUEM MPSMBIX, HAXO0KIEHHEM TOUEK NIEPECECUEHUS.



BBIBOUTH U BIaJETh ypaBHEHHEM OKPYKHOCTHU. VICIIONIBb30BaTh METO KOOPAUHAT JIsl HAXOXKACHHUS TIepeceueHi OKpY>KHOCTE! U
npsMbIX. Briagets opmynamu paccTosiHUSA OT TOUYKH JI0 MPSIMOH, IIJIOIIAIU MapajuieJiorpaMMa B KOOpAMHATaX, UMETh OHATHE 00
OpPUEHTHUPOBAaHHOH TUTomaau. [101p30BaThCSI METOIOM KOOPJMHAT Ha MJIOCKOCTH, MPUMEHSTD €T0 MPH PEIICHUH I€OMETPUUECKUX U
NpaKkTUYEeCKHX 3a1a4. [[puMeHsTh MeTOI KOOPIMHAT B MPAKTUKO-OPHEHTUPOBAHHBIX T€OMETPHUECKUX 3aauax.

Bnanets nonstreM BeKTOpa. Y METh CKJIaAbIBaTh U BBIYUTATHh BEKTOPBI, YMHOKATh HAa YKCJIO, BIAIE€Th [IPABHIIAMU TPEYTOJIbHUKA U
napasuienorpaMma. Brnagets npakTHUeCKUMH UHTEPIPETAIIUSIMI BEKTOPOB. Y BEPEHHO MOJIb30BAThCSA KOOPAMHATAMU BEKTOPA.
Brnanets cioxeHreM U BEHIYUTaHHEM BEKTOPOB, YMHOXKEHHEM BEKTOpa Ha YHCIIO B KOOPIUHATAX.

WNmets npencrasienue o 6aszuce (Ha MI0CKOCTH). PackiiaapiBaTh BEKTOPHI 10 0azucy. PackiaapiBaTh BEKTOPBI CHII C TOMOIIBIO
IPOCIUPOBAHUS M TPUTOHOMETPUIECKUX COOTHOIICHHUH. [IpMEHSITh MoTydeHHbIe 3HAHUSI B MPOCTEUIINX (PU3MUECKUX 3a7auax.
Brnagets moHITHEM CKaISIPHOTO MIPOU3BEICHUSI BEKTOPOB, TOHUMATh €T0 T€OMETPUUIECKUI CMBICIT U YBEPEHHO MOJIH30BATHCS €TO
BBIPQXEHHEM B JIEKAPTOBBIX KOOpAWHATAX. 3HATH NUCTPHOYTHBHOCTH CKAJISIPHOTO MPOU3BECHHS U €T0 CBSA3b C MMPOCIIUPOBAHHUEM.
[TpuMeHsTH CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JITUH U YTI0B. PemaTs reomeTpudeckue 3a1a4u ¢ TOMOIIBIO
CKaJIIPHOTO Ipou3BeeHus. Vcronb30BaTh CKaIIPHOE MIPOU3BEIEHNE BEKTOPOB B AlIreOpanveckux U GU3NYECKuX 3a/1aqax.
Bnagets noHATUSAME NPAaBUIBHOIO MHOTOYTOJIHUKA, JJTUHBI OKPYKHOCTH, JITMHBI IYTH OKPYXHOCTU U paJuaHHON MEpHI yIia,
BBIUMCIIATH IO Kpyra u ero yacrei. [lonumaTs cmbici yucna nt. [IpuMeHsTh noy4eHHbIe YMEHUS PU PEIIeHUH MPAaKTUYECKUX
3a/1a4. 3HaTh UCTOPUYECKUE CBEICHUS 00 N3MEPEHUH JIIMHBI OKPY>KHOCTH U IIJIOLIAIA KpyTa.

NmeTh npeacTaBieHue o mpeodpa3oBaHu INIOCKOCTH, O IBIKEHUAX. HaxoauTh ocu, IEHTpsl CUMMETpUH (DUTYP, LIEHTPBI TOBOPOTA,
HaXOJUTh KOMITO3UIIMHU MPOCTEUIINX MTpeoOpa3oBaHuil. [[puMeHsaTh ABMKEHUS IJIOCKOCTHU MPHU PEIIEHUH T€OMETPUUECKHX 3a/1au.
[TpuMeHsTH MmoJTydeHHbIE 3HAHUSI HAa IPAKTHKE — CTPOUTH MAaTEMAaTUYECKUE MOJIEIH I 3a/1a4 peaTbHOMN )KU3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIUYUCICHHSI C TPUMEHEHUEM T01I00Us U TPUTOHOMETpUYeCKuX (pyHKINM (TI0IB3YsICh, i€ HEOOXO0IUMO,
KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HazBanwue pazmena
(TemnI) Kypca

KomngecTBo yacoB

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI JEATEIHHOCTH
00yJarommxcs

Hauana reomerpun.
[Ipocrenmme
r€OMETPUYECKHUE (PUTYPBI
Y UX CBOMCTBA.
N3mepenue
Ir€OMETPUYECKUX BEIUUYHH
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Hctoprsi BOSHUKHOBEHUSA U
Pa3BUTHUSI TEOMETPHH.

HadanbHble TOHSATHSA T€OMETPUM.
Touka, npsiMasi, OTPE30K, JIyY.
[Tonsarue 00 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, ONPEACIICHUH,
CBOWCTBE, IPU3HAKE.

B3auMHOe pacnolioxkeHue ToYeK Ha
npssmMoint. i3mepenue 1inmHbl
OTPE3Ka, PACCTOSIHUE MEXKIY
TOYKaMH.

[TonymtockocTs U yrou. Buasl
yrioB. MI3MepeHue BeIMYnH yTIJIOB.
BepTukanbHble 1 CMEKHBIE YIJIbI.
[TapamnenbHbie U
MEPIICHAUKYJISIPHBIE TTPSIMBIE.
buccekrpuca yrna.

JlomaHnas. Buael momanbix. JlanHa
JIOMaHOM. MHOTOYTOJIbHUKH.
IleprmeTp MHOTOYTOJIbHUKA.
IToHsiTE O BBIMYKIIBIX U
HEBBINYKJIBIX MHOTOYTOJIbHUKAX.
NHCTpyMEHTBI 7151 U3MEPEHUN U

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
reOMETpPUHU, IPUMEHEHUEM T€OMETPUU B
pEATbHOM KU3HMU.

®opMyIHpPOBaTH OCHOBHBIE MTOHSTHS,
ONpENETICHUS U AKCUOMBI.
Pacnio3HaBaTh n3y4cHHbBIE
reoMeTpuyeckue GUrypsl, OrpeaessTh
UX B3aMMHOE PACIOJIOKEHHE, BBIIOJIHATH
4epTEK N0 YCIOBUIO 33]1a4H.

W3MepsTh TMHENHBIE U YTIIOBBIE
BEJIMYMHBI TEOMETPUYECKHUX U
MPaKTUYECKUX OOBEKTOB.

OrnpenensaTe «Ha rias3» pazMepbl
peanbHbIX O0BEKTOB, TPOBOJUTH IPyOYIO
OLICHKY MX Pa3MepoB.

PemaTe 3a1aun Ha BBIYKCIECHUE AJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Pemath 3agaun Ha B3aMMHOE
pacnojoXeHne reOMETpPUIECKUX QuUryp.
[TpoBoauTh Ki1acCU(UKALNIO YIIIOB,
BBIYMCIIATH JIMHEWHBIE U YTJIOBBIE
BEJIMYMHBI, TPOBOJAUTH HEOOXOIUMBbIE
JIOKa3aTeJIbHbIE PACCYKICHMUS.




MMOCTPOEHUMN

Brruncnars nepuMeTpsl MPOCTERIINX
buryp, TOMaHbIX.

Pa3nuyaTe BBITYKJIIBIE U HEBBIITYKJIBIE
MHOTOYTOJIbHUKH, PaBHbIE (PUTYPBHI.
[IpoBOANTE MPOCTENUIINE TTOCTPOCHUS U
M3MEPEHUS C MOMOUILI0 HHCTPYMEHTOB

TpeyronbHuKn
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Menuana, OMcceKTpuca U BbICOTa
TPEYTOJIbHHUKA.

PaBeHCTBO TpEyTrOJIBHUKOB.
[lepBblii 1 BTOPOM IPU3HAKH
PaBEHCTBA TPEYTOJILHUKOB.
PaBHOOEIpeHHBIE TPEYTOJBHUKH U
ux cBoucTsa. [Ipusnak
paBHOOEIPEHHOTO TPEYTOJbHUKA.
Tpernii npu3HaK paBEeHCTBA
TPEYTOJILHUKOB.

@urypsel ¢ 0CEBOM CUMMETPHUEN.
[Ipumepbl CUMMETPHH B
OKPY’KAIOLIEM MHPE

Pacno3HaBaTh napsl paBHBIX
TPEYTOJIBHIKOB Ha TOTOBBIX YEPTEKAX H
Ha KJeT4yator Oymare (C ykazaHuem
MIPU3HAKOB).

Onpenensars napsl paBHBIX
TPEYTOJIbHUKOB B TEOMETPUUYECKUX
KoH(purypanusx (¢ ykazanuem
MIPU3HAKOB).

BriBouTh ciienicTBusl (PaBEHCTB
COOTBETCTBYIOIIUX AJIEMEHTOB) U3
pPaBEHCTBA TPEYTOJIHBHUKOB.
Hcmonp30BaTh MPU3HAKK PAaBEHCTBA
TPEYTOJIBHUKOB B PEIICHUH
TCOMETPUUYCCKUX 3aJ1aY.
dopMyIHpOBaATH OMPEICICHUS
OMCCEKTPHUCHI, BRICOTHI, MEAMAHBI
TPEYTOJIbHUKA; CEPEIUHHOTO
NEPIEHANKYJIIIpa OTPE3Ka; epumMeTpa
TPEYTOJIbHUKA, OCH CHMMETPUHU (PUTYPHI.
PacnosnaBath Gurypsl ¢ oceBoi
CHUMMETpPHUEH.

Paznnuars noHATUS CBOMCTBA U




npu3HaKa, popMyJIUpOBAThH
COOTBETCTBYIOIIHUE JIOTUYECKUE
YTBEPKJICHHUS.

Jloka3bIBaTh ¥ MPUMEHATH CBOWCTBA U
MPU3HAKU PaBHOOEAPEHHOTO
TPEYTOJIbHUKA B PEILICHUH
reOMETPUYECKUX 3a/1a4.

CtpouTh yepTexu, pemars 3a1a4u ¢
MOMOILIBIO HAXOX/ICHHS PaBHBIX
TPEYTOJIbHUKOB.

Hcnonb3oBaTh HUPPOBBIE peCYPCHI s
IIOCTPOEHUI U UCCIIEI0BAaHNs CBOWCTB
n3y4aeMbIX (GUTYp U KOH(DUTypanuii

[TapannensHocTh. CyMMa
YIJIOB MHOTOYTOJIbHUKA

15

[TapauienbHOCTD NMPSMBIX.
CBoiicTBa U MPU3HAKHU
NapaJlJIeNbHBIX IPSIMBIX.

CyMMa yrioB TpeyroJbHUKA.
BHelHue yribl TpeyroiabHUKa.
CyMMa BHYTpPEHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEIIHUX YTJIOB
BBIITYKJIOTO MHOTOYT'OJIbHUKA

@opMyIUpOBaTh MOHITHE
MapasuieNIbHbIX MPSMbIX, HAXOIUTh
MPAKTUYECKUE MPUMEPBI.

3HAKOMUTHCS C UCTOPUEH pa3BUTHUS
T€OMETPUH, TSATHIM MTOCTYJIATOM
EBknupa, 3HaueHuem padoT
JloGaueBckoro.

N3yuath cBOMCTBA YIJIOB, 0Opa30BaHHBIX
NP TIepECEeUEHUN MapalIeIbHbIX
MPSIMBIX CEKYILEH.

[IpoBoauTh TOKa3aTEIbCTBA
MapajuieIbHOCTH JABYX MPSAMBIX C
MTOMOIIIBIO YTJIOB, 00pa30BaHHBIX

MIPU NIEPECEUEHUHN FTUX IPSAMBIX TPEThEH
MPSIMO.




PaznnyaTth CBOMCTBA M PU3HAKU
MapaJJICIbHBIX MPSIMBIX, TPUMEHSTh UX
MIPY PELICHUU F€OMETPUUECKUX 3a]1a4.
BpIuuciasaTh CyMMy yTJIOB TPEYTOJIBHUKA,
CyMMY BHYTPEHHUX YTJIOB
MHOT'OYTOJIbHUKA U BHEIIHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.
HaxoauTh uncioBbie 1 OyKBEHHbIE
3HAYEHHUS YTJIOB B TEOMETPUUECKHUX
3a7a4ax C UCIMOJIb30BAHUEM TEOPEM O
CyMME€ YTJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHUKA.

[IpuMeHATH MOJIyYECHHBIC 3HAHUS TTPU
PELIEHUN TEOMETPUUECKHUX 3a/1a4

[IpssmOyTrOJIbHBIE 7 IIpu3Haku paBeHCTBA Jloka3bIBaTh NPU3HAKUA PABEHCTBA

TPEYTOJIbHUKU IIPSAAMOYTOJIBHBIX TPEYTOJIBHUKOB. | IPAMOYT'OJIbHBIX TPEYTOJIbHUKOB.
[leprieHIUKYIISIp ¥ HAKIOHHAS. OrnpenensaTe mapel paBHbIX
CBOMCTBO M€INaHbI IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, Ha KJieT4aTon Oymare u B
MIPOBEAEHHON K TUIIOTEHY3E. reOMETPUYECKUX KOH(pUTypanusx (c
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yKa3aHUEM IPHU3HAKOB).
yriioM B 300 Hcnonp30BaTh MpU3HAKY PABEHCTBA

MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB,
HEPaBEHCTBO O HAKJIIOHHOMW U
MEPIIEHAUKYIISIPE B PELLICHUU
F€OMETPUYECKUX 3a/a4.
Jloka3bIBaTh CBOMCTBO MEJIMAHBI
MPSMOYTOJIBHOTO TPEYTOJIbHUKA,




MPOBEJAEHHOM K TUIIOTEHY3E, U
COOTBETCTBYIOIIMI IPU3HAK; CBOWCTBA U
MIPU3HAKH MPSIMOYTOJIBHOTO
TpeyrojibHUKa ¢ yriiom B 300.
[IpruMEHATh MOTy4YEHHBIE 3HAHUS TTPU
pELIEHNH T€OMETPUYECKUX 3a1a4.
Pemrars 3a1a4n Ha MPUMEHEHUE CBOMCTB
MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnonp30BaTh MOTyYEHHBIE 3a4a41 [IPH
pPELIEHNH NMPAKTUYECKUX 3a7a4

I'eomeTpuueckue 5 CooTHOLIEHUS MEXAY CTOPOHAaMU | BBIBOIUTE ITpocTENIINE TEOMETPUIECKUE

HEpPaBEHCTBA Y yTIIaMU TPEYIrOJIbHUKA. HEpPaBEHCTBA, IOHUMATh UX
HepaBeHCTBO TpeyroiabHUKa. IIPAKTUYECKUX CMBICIL.
HepaBeHCTBO 0 JIMHE JIOMAHOM. Hcnonp30BaTh JOKa3aHHbIE
HepaseHcTBO Mex1y reOMETPUYECKUE HEPABEHCTBA,
IIEPIICHINUKYJIAPOM U HAKJIOHHOW. | CHMMETPHIO B PELLICHUH 3a1a4
PaccTostHue oT TOYKM 10 IPSAMOU

OKpyXHOCTb. 18 OKpy»XHOCTb, XOpJbl U THAMETPBL, | POPMYIHPOBATH ONPEIEICHUS

['eomeTpuueckue Mecra
touek. [locTpoenus ¢
MTOMOIIBIO LIUPKYJIA U
JIMHEUKH

UX CBOMCTBa. BzaumHoe
PaCIIOJI0KEHUE OKPY)KHOCTH U
npsmon. KacarenpHas u cexymas K
OKPY’KHOCTH.

OKpy>KHOCTb, BIIUCAHHASI B YTOJI.
IToHsiTHE O TEOMETPUUECKOM MECTE
ToueK. [Iprumepsl reoMeTprudecKux
MECT TOYEK HA IUIOCKOCTH.
OnucaHHas OKpYKHOCTb
TPEYroJIbHUKA, €€ LICHTP.

OKPY’KHOCTH, XOPJbI, JUAMETPA U
KacaTeJIbHOM K OKpYKHOCTHU. M3yuaTh nx
CBOMCTBA, NPU3HAKH, IOCTPOCHHE
YepTekKEN.

HccenenoBars, B TOM YHMCIIE UCTIOJIB3YS
U POBBIE PECYPCHI: OKPY>KHOCTD,
BIIMCAHHYIO B YI'OJI; IEHTP OKPYKHOCTH,
BIIMCAaHHOM B yIOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

OBnazeBaTh NOHATUEM ONMCAHHOU




Meton reoMeTpUIECKUX MECT
TOYEK MPU PEUIEHUU
r€OMETPUYECKUX 3a/1a4.
O60cHOBaHMS POCTEHIIINX
MMOCTPOEHHUM, HTAITbI 331a4 Ha
IIOCTPOCHUS, PEIIECHUE 3a/1a49 Ha
MMOCTPOCHUE UPKYJIEM U JTUHEUKOU

OKPYXHOCTH TPEYTOJIbHUKA.
@opMyJIMpPOBATh ATAIbI 33124 Ha
OCTpOeHUE (IIOCTPOEHUE,
JI0Ka3aTeNnbCTBO, UCCIIEA0BAHNUE),
IIPOBOAUTH 33/1a4X HA IIOCTPOEHHUE,
OCYILECTBIISITh OCHOBHBIE TOCTPOCHHUS
LHUAPKYJIEM U JIUHEUKOM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUS
r€OMETPUH, KIIACCHYECKUMH 3a7a4aMU O
ITIOCTPOCHUH

[ToBTOpenue, 0606mmenue, | 10 [ToBTOpEeHuE 1 06001ICHNE Pemate 3a1aum, WILTIOCTPUPYIOIIKE

CUCTeMaTH3aI¥sI 3HAHUHA OCHOBHBIX TIOHATHH ¥ METO/IOB CBSI3M MEXIY Pa3IMYHBIMUA TEMaMH
Kypca 7 Kinacca Kypca

Oo1ee konmyecTBo yacoB | 102

10 MpOTrpaMMme

8 KVIACC

Ha3zBanue paznena
(Tembl) Kypca

KonnuecTBO Yacos

OcHOBHOE coJiepKaHuE

OCHOBHBIE BUJIBI ICATEIHHOCTH
O0y4JaroIMXcs

YeTpIpEXyTrOabHUKN

22

[Tapannenorpamm, €ro NpU3Haku 1
cBoiicTBa. [IpssMmoyronapHuK, pomO,
KBaJpaT, UX IPU3HAKUA U CBOMCTBA.
CpenHss TMHUS TPEYTOJIbHUKA.

N300pakaTh 1 HAXOIUTH HA YEPTEIKAX
YETHIPEXYTOJBHUKU PA3HBIX BUIOB U UX
AIIEMEHTBHI.

DopMyIUPOBATH ONIPECICHUS




Tpanenus. PaBHoOeapeHHas
Tpanenus, €€ CBOMCTBA U
npusHaku. [IpsmoyronbHas
Tpaneuusi. CpeaHss JINHUS
Tpaneunu. Teopema Paneca.
Teopema 0 NpONOPLMOHATIBHBIX
orpeskax. LlenTp macc
TpeyroJapHuKa. L{eHTpanpHo-
CUMMETPUYHBIC (PUTYPBI

napajienorpaMmma, NpsMoyTroJIbHUKA,
pom0Oa, KBajpata, TpareiuH,
PaBHOOOKOM Tpamnenuu, IpsiMoyroJibHON
Tpanenuu.

Jlokxa3bIBaTh U UCIOIB30BATH MIPU
pELIeHUH 337a4 MPU3HAKU U CBOICTBA
napajuienorpamma, NpsMoyTroJIbHUKA,
pomb0a, KBajiparta, TpaneuuH,
PaBHOOOKOM Tpaneuuu, IpsiMOyroJbHON
Tpanenuuu.

Jloka3bIBaTh U UCIOIB30BATH MIPU
peuieHuu 3aaa4d reopemsl Paneca u o
IIPONIOPIIMOHAIIBHBIX OTPE3KaX.
@opMyIMpOBaTh U TIOKA3bIBATh CBOMCTBA
TOYKH NIEPECEUCHUS] MEINaH
TPEYTOJIbHUKA; MTOIYy4YaTh MPEJICTABICHUS
0 METOJIE MaccC, O CBA3M C (PUBUKOM.
DopMyIMPOBATH ONPEACICHUE U
JTIOKa3bIBaTh CBOMCTBA LIEHTPAJIbHO-
CUMMETPUYHBIX (UTYD.

Pemate 3a1auu ¢ HCHOJIB30BaHUEM
CBOMCTB M IIPU3HAKOB MapajuiesiorpaMma.
[IpoBouTh feneHre oTpe3ka Ha paBHbIE
YacTH C MOMOIIbIO HUPKYJIS U TUHEHKH.
Hcnonb3oBath U pOBHIE peCcypChl IS
MCCJIEIOBAHMSI CBOMCTB U3y4aeMbIX

buryp u KoHbUTypanun

[TomoOue
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[Tonobue TpeyroabHUKOB,

Haxonuth mogo0HbIe TPEYTOJIBHUKY Ha




ko3 dunmreHT noxodus. [IpuzHaku
o100Ms TPEYTrOJIBLHUKOB.
[Tpumenenue noxoous npu
pelIeHUH MPAaKTUYECKUX 3aau.
Brenenue nonstus
npeoOpa3oBaHus MOA00US 1
NOJ00HBIX (HUTYpP

TOTOBBIX YEPTEkKAX, YKa3bIBATh
COOTBETCTBYIOIINE NMPU3HAKHU TIO100USI.
Onpenensts napbl MOA00HBIX
TPEYTOJIbHUKOB B TEOMETPUUECKUX
KOH(UTypanusx.

Pemats 3amaun Ha moj00HbBIE
TPEYTOJIBHUKH C TIOMOIITBIO
CaMOCTOSATEILHOTO TIOCTPOCHUS
qepTekeld U HaXOXKIACHUS TI0T00HBIX
TPEYTOJIbHUKOB, C YKa3aHUEM MTPU3HAKOB
MOJ00HS.

[IpoBoIUTh JOKA3aTETHCTBA C
UCITI0JIb30BAaHUEM MTPU3HAKOB MOI00US.
[IpuMeHsITh MoTy4eHHbIC 3HAHUS TIPU
PEIICHUH TeOMETPUUECKUX U
MPaKTUYECKUX 3a]1a4.

3HaAKOMUTHCA C TTOHSATUSMU
npeoOpa3zoBaHusl MOI00US U TTOJOOHBIX

¢uryp

[Tnomane
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IHouarue rwiontaau. CeoiicTBa

JIOIIA/IEH T€OMETPUUYECKUX (PUTYp.

[Ipocreiimme hopmymsl 15
TUTONIAIA TPEYTOIHHHKA,
napajgiesorpaMmma, pomoa u
Tpaneuuu. [lnomanu nogo6HbIX

¢uryp

DopMyIMpPOBATH CBOMCTBA IJIOIIA/IH,
BBISICHATD UX HATJISIIHBIN CMBIC]T.
BoiBoguTh (hopMyIIbI MJI0MIATN
napajienorpamma, TpeyrojabHuKa,
Tpaneuuu u3 GopmyIibl IUIOIIA TN
NPSIMOYTOJIbHUKA (KBajpaTta).
Haxonuts mnomasnu duryp,
n300paxEHHBIX Ha KJIETYaToi Oymare,
MCIOJIb30BaTh pa30rMeHne Ha YaCTH U




JIOCTPOCHHUE.
HaxoauTs miomaau nmogo0HbIxX GUryp.
BoaucasaTh miomaam pa3indHbIX
MHOTOYTOJIbHBIX (PUTYD.

PentaTte 3agauu Ha mIomaab ¢
MPAKTUYECKUM COAECPKAHUEM

Teopema [ludaropa u
Hayvajia TPUTOHOMETPUHU
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Teopema [Tudaropa. [Ipumenenue
teopemsl [Iudaropa npu pemrennn
MPAKTHYECKHX 3ajad.
[TpomopiinoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC OCTPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Tpuronomerpruueckne QyHKIIUN
yriioB B 30°, 45° u 60°

3HAaKOMUTBCS C UCTOPUEN TEOPEMBI
[Tudaropa.

JoxasbiBath Teopemy [ludaropa.
Jloka3bIBaTh COOTHOLIEHUSI MEXKIY
IPONOPLIMOHAIBHBIMU OTPE3KaMU B
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE U
IIPUMEHSATD UX MPU PEILICHUU
reOMETPUYECKUX 3a/]a4.

Pemate 3a/1a4yn Ha NPUMEHEHHUE TEOPEMBI
[Tugaropa, B TOM 4ucie ¢ IPaKTHUECKUM
COJIEp)KaHUEM.

OnpenensTe OCHOBHBIE
TPUTOHOMETPHUUECKHE (PYHKIIUHU yTia C
MOMOILBIO MPSIMOYTOIBHOTO
TPEYTOJbHUKA, COCTABISATh TAOIUIY
3HAYEHUN TPUTOHOMETPHUUYECKHUX
(GyHKUMIA 7151 OCHOBHBIX YTJIOB.
[IpuMeHATH MOTyYEHHBIE 3HAHUS U
YMEHUS IIPU PELIEHUU TPAKTUYECKUX
3a/1ay.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
TPUTOHOMETPHUH




Yribl u
YEThIPEXYTOJIbHUKH,
CBSI3aHHBIC C
OKPYKHOCTBIO
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BnucaHHbIe U IEHTPAIIbHBIE YTJIBI,
YTOJI MEXKy KacaTeJIbHOU U
XOpAOH. YTIIBI MEXKIY XOPAAMU U
CEKYLIUMH.

BrnimcaHnHble 1 OnIMCaHHbBIE
YeThIPEXYTOJbHUKU. CBOMCTBA U
IIPU3HAKHA BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA.

B3anmHO€e pacnosiokeHue 1Byx
okpyxHocTtel. Kacanne
OoKpykHOCcTel. OO1IHe
KacaTeJIbHBIE K JIBYM OKPYXHOCTSIM

@opMyIUpOBaTh OCHOBHBIE
ONpENIEIICHMS], CBA3aHHbIE C YTIIAMH B
Kpyre (BIUCAHHBIN yToJl, HEHTPaTbHBIN
yrod).

Haxonutes BMCaHHBIE YTIIbI,
ONMPAIOIIMECS HA OOHY AYTY, BBIYUACISTh
YIJIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJIaxX, TEOPEMBI O BIIMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O
LIEHTPAJILHOM YTJIE.

HccenenoBars, B TOM YHCIIE € TOMOLIBIO
IU(POBBIX PECYPCOB, BIIUCAHHBIC U
ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJUTDH UX CBOMCTBA U ITPU3HAKHU.
Hcnonb30BaTh 3TH CBOKMCTBA U PU3HAKU
IIpY PELICHUU 3a7a4

[ToBTOpenue, 0606menue, | 10 [ToBTOpEHHE OCHOBHBIX MOHATUN U | PemaTh 3a1auu, WITIOCTPUPYIOLITHE

CHUCTEeMaTU3alus 3HAaHUI METOJOB KypCOB 7 U 8 KJIaCCOB, CBSI3U MEXy Pa3IMYHbIMU TEMaMHU
000011IeHNe 3HaHU Kypca

Oomee xonmmyecTBo yacoB | 102

B [IPOTpaMMe




9 KIIACC

HazBanwue pazmena
(TemnI) Kypca

KomngecTBo yacoB

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI J€ATEIHLHOCTH
00yJarommxcs

Penienue
TPEYrOJIbHUKOB

22

CuHyC, KOCUHYC, TAHT€HC YTJIOB OT
0 1o 1800. OcHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyJIbl IPUBEACHUS.

Pemenne tpeyronsHukoB. Teopema
KOCHHYCOB M TEOpEMa CUHYCOB.
Pemenune npakTudyeckux 3a1ad ¢
UCITOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.
Tpuronomerpuueckue GOpMYIIbI
JUTSL TUTOIIA/TA TPEYTOJIbHHKA,
napasuieJiorpamma.

®opmyna ['epona. @opmyna
TJIOLIAAM BBITYKIJIOTO
YEeTBIPEXYTOJIbHUKA

@opMynUpOBaTh ONpEACICHUS
TPUTOHOMETPUUECKUX (DYHKIUN TYIBIX U
MPSIMBIX YTJIOB.

CocTaBnsaTh TaOJINIly 3HAYECHUN
TPUTOHOMETPUYECKUX (DYHKIIAN JJIs1
ocHOBHBIX yrJioB OoT 0 10 1800.
BbIBOIUTH COOTHOLIEHUSI MEXKITY
TPUTOHOMETPUUECKUMU QYHKIHUSIMH.
BriBouTh npocreiime hopMyIibl
MIPUBEICHUS U3 T€OMETPUUYECKUX
cooOpakKeHU.

BriBomuTh TEOpEMY KOCHHYCOB U
TEOpEMY CUHYCOB (C painycoM
OTMIMCAaHHOW OKPYKHOCTH).

Pemrars 3a1aum o reOMeTpHH C
HCIIOJIb30BaHNE TEOPEM KOCUHYCOB U
CHUHYCOB, HaXOJIUTh PAINYC OMHUCAHHOM
OKPY>KHOCTH.

Pemats npaktryeckue 3agauu,
CBOJISILLIMECS K HAXO0XKICHUIO PA3JIMUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.

BbIBOIUTH TPUTOHOMETPUUYECKUE
(bOopMyIIBI IS TUIOIIAIA TPEYTOJILHHKA,




napajuienorpamma, popmyniy I'epona,
(dbopMyiTy MIOMIAAHN BBITYKIOTO
YEeTBIPEX YT OJIbHUKA.

PemaTe 3a1auu ¢ UCIOJIB30BaHUEM
W3YYEHHBIX TEOPEM U COOTHOILIECHUM.
Pemats npaktuyeckue 3a1adu Ha
HAaxO0>KJICHUE TUIOIIAIN C IPUMEHEHUEM
JAHHBIX (hopmys

[TonoGue 12 Xopabl ¥ TOJI0OHBIE TPEYTOJBbHUKH | JOKa3bIBaTh TEOPEMBI O IPOU3BEICHUN
TPEYTOJIBHUKOB B OKpyHOCTHU. Teopema o OTPE3KOB XOPA, TEOPEMBI O
IIPOU3BEICHUU OTPE3KOB XOPJ, IIPOU3BEACHUU OTPE3KOB CEKYIIUX,
TEOPEMBI O IIPOU3BEACHUN TEOpPEMY O KBaJpaTe KacaTeabHOM,
OTPE3KOB CEKYLIUX, TEOpEMA O TeopeMbl UeBbl 1 MeHenast.
KBaJpaTe KacaTeJbHOM. Hccenenosars, B TOM YHCIIE C IOMOLIBIO
IIpuMeHneHune pu peleHnuu U (POBBIX PECYPCOB, U3YUaEMbIE
r€OMETPUYECKUX 3a/1a4. KOH(UTYpaLHH.
Teopembl UeBsl 1 Menemnast. [IprMeHATh JaHHBIE TEOPEMBI IPH
[loHATHE O TOMOTETUHN pELIEHNH T€OMETPUYECKUX 3a1a4.
3HAKOMUTHCS C MIOHATHEM O TOMOTETHUH,
C €ro MPUMEHEHUEM, B TOM YHCJIIE B
MPAKTUYECKUX CUTYALMSIX
Meton koopauHaT 10 VYpaBHeHue npsMoi Ha MIIOCKOCTU. | OCBanBaTh MOHATHE NPSIMOYTOJIbHOMN

VYrnoBoit korhduireHT u
CBOOOIHBIN YJICH, UX
T€OMETPUUECKUN CMBICI.
[TapauienbHOCTD U
MEPIEHIUKYIIPHOCTD MPSIMBIX
(duepes yrimoBoit K03 GUIIUEHT).

CHUCTEMBbI KOOPJIUHAT, IEKAPTOBBIX
KOOPJWHAT TOYKH.

BpiBOOUTH ypaBHEHUS MIPAMOMN

B KOOPJIMHATAX, YPABHEHUE OKPYKHOCTH.
BriaenaTe moJiHbIN KBagpaT s
HAXOXJICHUS LICHTPA U paauyca




YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceyeHuii
OKPY’KHOCTEW U MPSIMBIX B
koopauHaTtax. Dopmyna
PACCTOSIHUS OT TOYKH 10 IPSIMOM.
[1momane napamienorpamMma B
KOOpJIMHATAX, IOHATHE 00
OPUEHTUPOBAHHOM TUIOIIA/IH.
[IpumeHenne MeTo1a KOOPANHAT B
MPaAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUYECKHX 3a/1a9ax

OKPY’KHOCTH MO €€ YPaBHEHHUIO.
HaxoauTpe TOUKH nepeceueHus NpsIMbIX U
OKPYKHOCTEU B MPSIMOYTOJIbHOM
CUCTEME KOOpJIMHAT.

Pemars 3a1aum Ha HaxX0XKACHUE
PACCTOSIHUS OT TOYKH JI0 IPSIMOM.
BoeiBoguTh hopmyiy miomanu
rapasuiesiorpaMmma B KOOpJAWHATAX,
3HAKOMHTBCS C TOHATHUEM
OPUEHTUPOBAHHOMW TUIOIIAIN.
[IpuMeHsATh METOA KOOPAUHAT B
MPAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUYECKUX 3a/1a4ax, UCCIEA0BATh
MPUJIOKEHUS METOJa KOOPINHAT B
BBIYMCIIUTEILHON MaTeMaTUKE U
uH(popMaTHKE.

Hcnonb3oBath U poBbIE pecypehl IS
MOCTPOEHHUS U UCCIICIOBAHUIM.
3HAaKOMUTBCS C UCTOPUEN PA3BUTHUSA
reOMETPUH, UCTOPUEN METOIA
KOOpDAWHAT

Bekropsl
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Bekrops! Ha miiockoct. CinokeHue
Y BBIYUTAHHUE BEKTOPOB — MpaBUia
TPEYTOJbHUKA U
napajuiesiorpaMma. Y MHOKEHUE
BEKTOpa Ha uncio. KoopauHartsl
BeKkTOpa. Cl0KeHNE U BEIYMTAHHE
BEKTOPOB, YMHOKEHHME BEKTOPA Ha

BBOIUTH BEKTOPHI KaK HApaBJICHHBIE
OTPE3KH, UCCIICIOBATh TCOMETPUICCKHMA
(mepemerienre) U Gu3MUECKUii (Cuia)
CMBICIIBI BEKTOPOB.

3HaTh ONpPEACICHNUS] CYMMBI M pa3HOCTH
BEKTOPOB, YMHOXKEHUS BEKTOpa Ha
YHCJIO0, UCCIIEIOBATh TEOMETPUUECKUN U




YHCJIO B KOOPJIMHATAX.
[IpumeneHue BEKTOPOB B (hU3UKE,
LEHTp Macc.

[Tonsarue o 6a3uce (Ha MIOCKOCTH).

Pa3noxenust BEKTOPOB Mo 0azucy.
CkansipHO€ IPOU3BEACHUE
BEKTOPOB, TEOMETPUUYECKUIN CMBICIT
U BBIPAXKCHHE B JIEKAPTOBBIX
KoopauHatax. J[uctpuOyTuBHOCTH
CKaJISIPHOTO TIPOM3BEICHUSI.
CxansipHO€ TPOU3BEJCHUE U
IPOELUPOBaHUE.

[TpuMmeHeHne CKaIspHOTO
IIPOU3BENICHUS BEKTOPOB AJIs1
HAXO0X/IEHUs JUIMH U YTJIOB.
Pemenne reoMeTpruecKux 3aaad C
MOMOUIBIO CKAJISIPHOTO
IPOM3BEICHUS

(U3UYECKUI CMBICI 3TUX OTIEpaIn.
Pemats reoMeTpruuecKue 3a1auu ¢
HCIIOJIb30BaHUEM BEKTOPOB.
HccnenoBars CBA3b BEKTOPOB C
MOHSTUSMU PABHOJICUCTBYIOLIEH CUII U
PaBHOBECHS CHJI, IPUMEHSTH BEKTOPHI K
MPOCTEUIIINM 3a7ja4aM MEXAHUKU U
CTaTHKH.

PackiiangpiBaTh BEKTOp MO IBYM
HEKOJUIMHEAPHBIM BEKTOPaM,
PaCKJIabIBaTh BEKTOPHI CUJI C TIOMOIIIBIO
MIPOCUHUPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOILIECHHH.

OrnpenensiTe CKansipHOE NPOU3BEICHUE
BEKTOPOB F'€OMETPUYECKU U B
KOOpJMHATaX, JOKa3bIBaTh
PaBHOCUJIBHOCTD OIIPEICIICHUN U
JTUCTPUOYTUBHOCTD CKAJISIPHOTO
MIPOM3BEICHUS.

Bpruncnsate cymmy, pa3HOCTh U
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB B
KOOpJIUHATaX.

[TpumMeHsTh CKaIsipHOE MPOU3BEACHUE
JUUTS HAXOKJICHUS JIJTMH U YTJI0B.
HccnenoBats CBSI3b CKAISIPHOTO
MIPOU3BEICHUS U OPTOrOHAJIBHOTO
MIPOCUHUPOBAHUS, IPUMEHSTH B 33/1a4ax.
PemaTte reomMmerpuueckue 3agaum ¢




TIOMOIIBIO CKAJSIPHOTO MPOU3BEACHHSI.
Pemmartp 3a1aum Ha MPaKTHIECKOE
IPUMEHEHNE CKAJSIPHOTO MPUIIOKEHHS B
(dbusuke (BhIYUCICHUE pabOThI B
MEXaHHUKE)

JlnuHa okpyxHoctTu U | 16 [IpaBuibHBIE MHOTOYTOJILHUKH, DopMyIUpPOBATH ONPEAECIECHUE
IJIONIaJb Kpyra BBIUHCIICHUE UX JIEMEHTOB. UHCIIO | MPAaBUIIBHBIX MHOTOYTOJIBHUKOB,
T ¥ IJIMHA OKPYKHOCTHU. [[nnHa HAXOJUTh UX DJIEMEHTHI.
JIyTH OKPYHOCTH. Panrannas [Tosb30BaThCS MOHATHEM JJIUHBI
Mepa yria. OKPYXHOCTH, BBEIEHHBIM C IIOMOIIIBIO
[Tmomaab Kpyra v €ro 3JIEMEHTOB | MPABUJIBHBIX MHOTOYTOJIbHUKOB,
(cexTopa U cerMeHTa). ONPEAETATh YUCIIO T, JJIUHY JTyTH U
Brruncienue nepuMeTpoB U paJlaHHyIO0 MEPY yria.
II0IIaAe (GUryp, BKIFOYAOIINX ITpoBoaUTH TIEpEX0] OT paguaHHOM
AJIEMEHTHI Kpyra MepHbI yIia K TpaJyCHOM U Ha000POT.
OnpenensTe MmIomaab Kpyra.
BoeiBoguTh (hopMyIibl (B rpalyCHOM
U paJuaHHON Mepe) AJIsl JIMH JyT,
TJTONIAJIE CEKTOPOB U CETMEHTOB.
Brruncnars miomaau cioxkHbIX GUryp,
BKJIFOYAIOIIMNX 3JIEMEHTHI OKPYKHOCTH
(xpyra).
HaxoauTe miomaau pa3inusbix GUryp B
3aJ1la4ax peajgbHOM KU3HU
JBmwxenus miockoctu | 10 IlenTpanbHas cuMMeTpHs. Pazbupats npumepsl, WILTIOCTPUPYIOIIHE

[{enTpanpHO-CUMMETPUYHBIE
¢burypsl. [ToBopot. OceBas
cummerpust. Ourypsl,

MOHSTHUS IBUKEHHS, IEHTPOB U OCEU
CUMMETPHUH.
DopMyIMPOBATH ONPEACICHUS




CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOU OCH.

[TapannenbHbIN IEPEHOC.
[ToHATHE NBUKEHUS U €TO
cBoiicTBa. PaBeHcTBO (huryp.
[IposiBieHHs] CHMMETpPUH B
MPUPO/IC, dKUBOIKCH, CKYJIBITYpPE,
apXUTEKTYpE.

Kommo3unumn nBmkeHui
(mpocTeifire npuMepsl).
[IpuMeHeHuEe B reOMETPUUYECKUX
3aadax

JBHKEHUS IIJIOCKOCTH, ITAPAJUIEIBHOTO
IIEpEHOCa, ITIOBOPOTA, LICHTPAIBHOMN U
0CEBOW cMMMETpUH. JlOKa3bIBaTh UX
CBOMCTBA, HAXOUTh HEIOBUKHBIC
TOYKH, OCU CUMMETPHH.

HaxoauTe HEHTpBI 1 OCU CUMMETPUN
MPOCTEUIIUX PUTYD.

[IprMeHATh apasuiesIbHbIN IEPEHOC U
CUMMETPHIO IIPU PEILICHUN
r€OMETPUYECKHX 3a/1a4.

Hcnonb3oBaTh HUPPOBBIE peCYPCHI s
MMOCTPOEHUM U MCCIICIOBAHUM
npeoOpa3oBaHuil INIOCKOCTH U
KOMIIO3ULIUU IBUKCHUMU.

3HaAKOMUTBCS C IPOSBICHUSIMU
CUMMETPHUU B IIPUPOJIE, KUBOIIUCH,
CKYJIBIITYPE, apXUTEKTYPE

[ToBTOpEHUE,
00o0meHue,
cUucTeMaTHu3aIus
3HAHUM

12

[ToBTOpEHNE OCHOBHBIX TTOHATHH U
METOJIOB KypCOB 7—9 KIIacCOB,
0000IIIEHNE U CUCTEMAaTH3aIUs
3HAHUU

CB00OIHO OMIEPUPOBATH MOHSATUSIMMU:
¢durypa, Touka, npsimas, yro,
MHOTOYTOJIBHUK, PaBHOOCIPEHHBIN U
PaBHOCTOPOHHUH TPEYTOIBHUKH,
MPSAMOYTOJIBHBIN TPEYTOJbHUK, MEINaHAa,
OuCCeKTpHca U BhICOTA TPEYTOJIbHUKA,
napajuiesorpamm, pomo,
MPSMOYTOJIbHUK, KBaJIpaT, TPAEIs;
OKPYXHOCTh, KacaTeJIbHAasl; PAaBEHCTBO U
nono6ue Guryp, TpeyroabLHUKOB;




MapajuiesIbHOCTh ¥ IEPIEHIUKYIISIPHOCTD
MPSIMBIX, YTOJI MEXKIY MPSIMBIMH,
CUMMETPHUSI OTHOCUTEIIBHO TOYKH U
MPSIMOM; JIJTHHA, PACCTOSTHUE, BEJIMUUHA
yTiia, TUIoIaab, IIEPUMETP.
Hcnons3oBath (OpMyIibl: IEPUMETPA U
TJIOMIA MHOTOYTOJIbHUKOB, JIITHHBI
OKPY>KHOCTH M TUIONIAU Kpyra, 00bhEMa
MPSAMOYTOJIBHOTO TTapaIeIeTuIe/a.
CB00OTHO OMIEPUPOBATH MOHSATUIMMU:
MPSAMOYTOJIbHASI CHCTEMa KOOPANHAT,
BEKTOP; UCIIOJIb30BATh ATH MOHATUS
JUTSl IPEJICTABIICHUS JAHHBIX U PEIICHUs
3aJlay, B TOM YHUCJIE U3 APYTUX yU4eOHBIX
MPEMETOB.

Pemats 3agaun Ha TIOBTOpPEHKE
OCHOBHBIX TIOHATHH, UJUTFOCTPAIIHIO
CBSI3EH MEXTY pa3TMYHBIMU YaCTSIMHU
Kypca. BeiOupats MeTox 1y1sl penieHus
3a/1a4uH.

[IpuMeHSTh MOoTy4YeHHBIC 3HAHUS B
CMEXHBIX 00JIaCTSAX, B MPAKTHUKO-
OpPHEHTHPOBAHHBIX 33J1ayax

OO011ee KOJIMYECTBO
4acoB B IIPOIPaMMeE
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3. PABOYASI ITIPOTPAMMA YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTUKA» HA YIJIYBJIEHHOM
YPOBHE B 7-9 KJIACCAX

MOACHUTEJBbHASA 3AIINCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSITHOCTh U CTATUCTUKA MMPUOOPETAIOT BCE OOJBIIYIO 3HAUUMOCTb KaK C TOYKH 3PECHHUS
MPaKTUYECKUX MPUIIOKEHHM, TaK U UX POJIM B 00pa30BaHUU, HEOOXOAMMOM KaXKJI0My ueoBeKy. Bo3pacTaeT uncno npodeccuii, npu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs Xopotras 0a30Basi IOJATOTOBKA B 00JaCTH BEPOSATHOCTH M CTATHUCTHKH, TaKas MOATOTOBKA BayKHA
TUTSI TIPOAOKEHUST 00pa30BaHUS | JUTSl YCITEITHOM Mpo(dheCCHOHATBHONU Kapbephl.

Kax1p1i1 4eoBeK MOCTOSTHHO MMPUHUMAET PEIICHUS Ha OCHOBE MMEIONITUXCS Y HeTO NaHHBIX. /|15 000CHOBAaHHOTO MPUHSATHS
pelIeHUsI B YCIIOBUSX HEAOCTATKA UK M30bITKa MH(DOPMaIMK HEOOXOAMMO B TOM YHCJIE XOPOIIO C(HOPMUPOBAHHOE BEPOSATHOCTHOE U
CTATUCTUYECKOE MBIIUICHUE. IMEHHO IMTOATOMY BO3HHKJIA HEOOXOIUMOCTh (POPMHUPOBAThH y 00yUaromuxcsl (YYHKIIMOHAIBHYIO
IPaMOTHOCTbH, BKITFOUAIOIIYIO B c€0s yMEHUE BOCIPHHUMATH M KPUTHYECCKU aHATM3UPOBATh HH(POPMAIIHIO, MPECTABICHHYIO B
pasTu4HBIX (hopMax, TOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHUX PeajbHBIX MTPOIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH
MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMU MPUHIIUIIAMU cOOpa, aHAIKM3a U MPEJICTABIICHUS JAHHBIX U3 Pa3IMYHBIX chep KU3HU
o011ecTBa U rocyapcTBa nMpruooInaeT ooydyaronmxcs K o01ecTBeHHbBIM nHTepecam. M3yueHrne oCHOB KOMOMHATOPUKH pa3BUBAET
HABBIKM OpPTaHu3aIuy nepedopa v moacuéra yucia BApuaHToB, B TOM YKCIIE B IPUKIIAAHBIX 3a7ja4aX. 3HAKOMCTBO C OCHOBaMU
Teopun rpadoB co3AaET MaTEMATUUECKUI PyHIaMEHT J1sl )OPMUPOBAHUSI KOMITETCHIIUM B 001acTi HHPOPMATUKH U TU(PPOBBIX
TexHoJoruid. [Ipu u3ydeHnn cTaTUCTUKHU U BEPOSTHOCTH 00OTAIAIOTCS MPEJCTABICHUS 00YYaIOUXCsl O COBPEMEHHOM KapTHHE
MHpa ¥ METOJIaX €Tro MCCIIeOBaHuUs, ((OPMHUPYETCS TOHMMAHUE POJIM CTATUCTUKU KaK HCTOYHUKA COITMATBbHO 3HAYMMOU
uH(OPMAITUH U 3aKJIABIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIICHHS.

B cooTBeTCTBMY ¢ JAHHBIMHU LIETSAMU B CTPYKTYpE IPOTrpamMMBbl YIeOHOTO Kypca «BeposTHOCTh M CTATUCTHKA» OCHOBHOTO 00IIIETO
o0pasoBaHMs Ha YIITyOJIEHHOM YPOBHE BBIJICIICHBI CIICIYIONINE COIepKaTeIbHO-MeToAndeckue TnHnn: «IIpeacrapnenne 1aHHbIX U
omucareIbHasi CTATUCTHKAY, «BeposATHOCTEY, « NeMEHTHl KOMOMHATOPUKHY, «BBeaenne B Teoputo rpadosy», « MHOKECTBaAY,
«Jlorukay.

Coneprxanne muHuM «[IpeacTaBiaeHre TaHHBIX M ONTUCATEIbHAS CTATUCTUKA» CIIY)KUT OCHOBOH JJ1sT (DOPMHUPOBAHHS HABBIKOB paOOTHI
¢ uHboOpMaIIMeil: OT YTEHUS U UHTEPIPETAIIUU HH(HOPMAITUH, PEJCTABICHHON B Ta0IUIaX, HAa JUarpaMMax u rpadukax, 10 coopa,
MIPE/ICTABIICHUS M aHATTN3a JJAHHBIX C UCTIOJIhb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTUK CPETHUX U paccenBanus. Paboras ¢
JAHHBIMH, 00YYaIOIIHUECs Y9aTCsl CAUTHIBATh U HHTEPIPETUPOBATH JaHHBIC, BBIIBUTATH, BHI3BIBAIOIITUMU U3MEHUNBOCTD, U
OIICHUBATH WX BIMSHUE HA pACCMAaTPUBAEMbIE BETUIHHBI U TIPOIIECCHI.



NHTyuTHBHOE MpE/ICTABICHUE O CITy4YalHON M3MEHUMBOCTH, UCCIIEIOBAaHNE 3aKOHOMEPHOCTEHN U TEHICHIIUNA CTAaHOBUTCS
MOTHUBHUPYIOIIEH OCHOBOM J1JIsi U3YUEHUSI TEOPUHU BepOsiITHOCTEN. bBosbIioe 3HaueHne NMEIOT MPAaKTUYECKUE 3aJJaHusl, B YACTHOCTHU
OTIBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS KaK Mepa MpaBIonoa00us ciydaitHoro coowitus. [Ipu nuzydeHuun yueOHOro Kypca ooyyaromuecs
3HAKOMSITCS C TPOCTEUIIMMHU METOIAMH BBIYMCIICHUSI BEPOSITHOCTEN B CITyYalHBIX SKCIIEPUMEHTAaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU UCXOJIaMH, BEPOSITHOCTHBIMHU 3aKOHAMH, ITO3BOJISTIOIIMME CTaBUTh M peIaTh 00Jiee CIOKHBIC 3a1aun. B yaeOHbIH
KypC BXOJST HaYaJIbHBIC TIPEICTABIICHUS O CIYYaiHBIX BETUYMHAX U UX YHNCIOBBIX XapaKTEPHUCTHUKAX.

B paMkax ydgeOHOTO Kypca OCyIIECTBISIETCS 3HAKOMCTBO 00YJaIOMUXCS C MHOYKECTBAMH M OCHOBHBIMH OTICPAITUSIMH HAJT
MHO>KECTBAMH, PACCMATPUBAIOTCS TTPUMEPHI IPUMEHEHUS TpadoB 1 AIEMEHTOB TEOPHH MHOXKECTB JJIsl PEIISHUS 3a/1a4, a TAKKE
WCITOJIB30BAHUS B PYTMX MaTEeMAaTHUECKUX KypcaxX W YIeOHBIX MMpeMeTax.

B 7-9 knaccax uzyuaercs yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA», B KOTOPBIN BXOIST pazjaeinbl: «[IpeacraBienre faHHBIX U
omHcaTeNIbHasI CTATUCTHKAY, «BeposSTHOCTEY, « DIeMEHTH KOMOMHATOPHUKNY, «BBeneHue B Teoputo rpadoy, « MHOKECTBa» U
«Jlorukay.

OO111ee YuCiI0 YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHHs ydeOHOro Kypca «BeposTHOCTh U cTaTucTuka», — 102 yaca: B 7 knacce — 34
yaca (1 gac B Hezemnto), B 8 kinacce — 34 yaca (1 yac B Henento), B 9 kinacce — 34 yaca (1 yac B Hezelnto).

COJEP)XAHUE OBYUEHUA

7 KUIIACC

[IpencraBienne NaHHBIX B BUJIE Ta0IHII, TMarpaMM. 3arl0JIHEHHE TaOIuI], YTEHHUE U TTIOCTPOCHUE CTOJOMKOBBIX (CTOIOUATHIX) U
KpPYTOBBIX muarpamm. UteHue rpad)ikoB peaabHBIX MporieccoB. M3pineuenne nHopMaIuy U3 guarpaMM U TaOJIHII, UCTIONh30BaHNE U
WHTEPIPETANNs JaHHBIX.

OmnucartenpHas CTAaTUCTHKA: CpeaHee apuMeTrHdecKoe, Meuana, pa3Max, HanOoJIbIliee 1 HauMEHbIIee 3HAYCHU S, KBapTUJIH,
CpemHee TapMOHHYECKOe, CPEeTHEe TAPMOHNYECKOE YMCIIOBBIX JTAaHHBIX.

[Tpumeps! crydaitHOM H3MEHYUBOCTH TP U3MEPECHHSIX, B MACCOBOM ITPOU3BOJICTBE, TCHICHIINN U CITy4JaiiHbIe KoJIeOaHus,
IPYNIUPOBKA JaHHBIX, TPEICTABIICHNE CIyYaifHOM M3MEHYUBOCTH C TIOMOIIBIO JUATPaMM, YaCTOTHI 3HAYEHUH, CTATUCTHYECKAs
YCTOMYUBOCTb.

I'pad, BepmmHa, pedpo. Crenens BepimHbl. Uncio pédep u cymmapHas crereHb BepiiuH. [lonstue o cBsa3ubix rpadax. [lytu B
rpadax. lernu u ukiel. O6xox rpada (siinepos myTh). [lonsaTue 06 opueHTHpOBaHHOM Tpade. Pemenne 3amayd ¢ momoisio rpagos.
YTBepxkaeHs U BhICKa3biBaHus. OTpUIlaHNE YTBEPK/ICHNUS, YCIOBHBIE YTBEPKACHUS, OOpaTHBIC U PAaBHOCWIIbHBIC YTBEPKICHUS,
HEO0OXOMMbIE U JOCTaTOYHBIC YCIOBHUS, CBOMCTBA U MPU3HAKU. [[pOTHBOIONIOKHBIE YTBEPKICHHSI, I0KA3aTEIbCTBA OT TPOTUBHOTO.



Cay4ailHblil SKCIEPUMEHT (OIIBIT) U ClTydaiiHOe coObITHE. BEpOSITHOCT M YacTOTa CIly4aiiHOTO COOBITHSA. POJIb MalOBEPOATHBIX U
IPAKTUYECKU JOCTOBEPHBIX COOBITHI B IIPUPOJIE U B OOIIECTBE.

8 KUIACC

MHoecTBO U OJIMHOKECTBO. [IpuMepbl MHOXKECTB B OKpy»karoleM mupe. Ilepeceuenne u o0beiMHEHNE MHOKECTB. J{narpaMMel
Oiinepa. YucnoBbele MHOXKeCTBA. [IprMepbl MHOKECTB U3 KypcoB anreOpsl U reomeTpud. [lepedncienre 371eMEHTOB MHOKECTB C
MOMOILBIO OPTAaHU30BAaHHOTO NIepedopa U MpaBuiia yMHOXKEHUA. PopMyia BKIFOUECHUS-UCKIIOYEHUS.

DneMeHTapHble cOObITHA. BeposTHOCTH cilydailHbIX COOBITHI. OMBITH C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.
CnyyaliHbIi BBIOOD.

W3mepeHne paccenBaHus YMCIOBOro MaccuBa. Jlucnepers U cTaHJapTHOE OTKIOHEHHE YUCI0BOro Habopa. CBoiCTBa AUCIEPCUH U
CTaHAAPTHOI'O OTKJIOHEHHUs. /[[narpamMmbl pacceMBaHus ABYX HaOMIOJAaEMbIX BeIMYUH. JInHeliHas CBsI3b HAa JUarpaMMe PacCEUBaHUS.
Hepeso. JlepeBo ciaydaitHOro 3xcnepuMenTa. CBOMCTBA JE€PEBHEB: EAUMHCTBEHHOCTD ITYTH, CBA3b MEXY YMCJIOM BEPIIMH U YUCIOM
pé6ep. Ilonsitue o mockux rpadax. Pemenue 3a1ad ¢ moMOIIbIO IEPEBHEB.

Jlornueckue coro3sl «» n «JIN». CBA3b MEXY JIOTHYECKUMU COK3aMH U OIlEpalUsiIMU HaJl MHOKeCTBaMHU. Mcnonp30Banue
JIOTUYECKHUX COIO30B B anreope.

CayyaiiHble COOBITHS KaK MHOXECTBA 3JIEMEHTApHBIX cOObITUH. [IpoTHBONONOXKHBIE COOBITHA. Onepaunn Haa coobITusIMU. PopMyria
CJIOKEHHUS BEPOATHOCTEM.

[IpaBuii0 yMHOXEHHS BEPOSITHOCTEN. Y CIIOBHAsI BEPOATHOCTS. [IpeicraBieHue ciaydanHoro 3KCepuMenTa B BUIE JepeBa.
He3zaBucumslie coObITHS.

9 KIIACC

KomMOunaropHoe npasuio ymHoxxenus. [lepectanoBku u pakropuan. Yucno coueranuii u tpeyronbHuk [lackamns. CBoiicTBa uncen
coueranuil. bunom HeroToHa. Pemenue 3a1ay ¢ MCnoab30BaHMEM KOMOMHATOPHUKHU.

["'eomerpuyeckas BeposiTHOCTb. CiydailHbIi BBIOOp TOUKH U3 (PUTYpBI HA TUIOCKOCTH, U3 OTPE3KA, U3 AYTH OKPYKHOCTH.

Ucnertanus. Ycenex u Heynada. Cepust ucnsiTanuil 1o nepsoro ycrnexa. Cepus ucnsitranuii bepaymiu. BepositTHocT coObITH B
cepun ucnbiTanuid bepuynnu. CinyyaiiHbIi BEIOOP U3 KOHEYHOTO MHOYECTBA.

Crny4daitHas BeJIMUYMHA U pacnpeiesieHne BeposiTHoCcTel. [Ipumepsl cityyaiiHbIX BeTM4rH. BaxkHble pacripeenieHus — YUCIO MOMBITOK
B CEpUU UCIBITAHUH /10 IEPBOTO yCIieXxa U YHCIIO YCIEX0B B CEpUHU UCTIbITaHUI bepHynnu (reomerpuueckoe 1 OMHOMHAIIbHOE
pacrpeaeneHus).



MaremaTndeckoe 0OKUJaHuE CITydaitHON BeTUYUMHbl. OU3NUECKU CMBICT MaTEMATUYECKOTO Oxuaanus. [[pumMepsl HCTIOIb30BaHUS
MaTeMaTU4YECKOro OKUIaHus. J(ucnepcust u CTaHAapTHOE OTKJIOHEHUE CIIy4YallHOW BeNUYMHBL. CBONMCTBAa MATEMATHUYECKOTO
0XKUJaHUs U aucriepcu. MateMaTHu4ecKoe 0KUIaHue U TUCIIEPCUS U3YUEHHBIX PACTIPENCIICHUI.

HepaBenctBo YeOrimieBa. 3akoH 00IbIINX yucend. MaTeMaTuueckre OCHOBAaHUS U3MEPEHUS BEpOATHOCTEH. Posib 1 3HaueHue 3aKkoHa
OOJBIIMX YUCEN B HAYKE, B IPUPOJIC U OOLIECTBE, B TOM YKCIIE B COLIMOJIOTUYECKUX O0CIEAOBAHUSIX U B U3MEPEHUSX.
HPEJIMETHBIE PE3YJIBTATHBI

K koHIty oOydeHus: B 7 kjiacce 00y4aromUiics MOTYYUT CAEAYIONUE PEAMETHBIC PE3YIbTaThI:

Yurarh HHPOpMaLKIO, MPEACTABICHHYIO B TaOJIMLIAX, HA TUarpaMmax, IpeACTaBlIATh JaHHbIE B BUJE TaOIUIL, CTPOUThH CTOJIOMKOBBIE
(cTon0yaThie) U KPYroBble JUArpaMMbl IO MAaCCUBaM 3HAUYCHUH.

OnuceIBaTh U HTHTEPIIPETUPOBATH PEATbHBIE YNCIOBBIE JaHHBIE, TPEACTABICHHbIEC B TA0JIMIIAX, HA AUarpaMMax, rpapukax.
Hcrnonb30BaTh AJ11 ONMCAHUA JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpelHee apu(pMeTUIECKoe, MenaHa, HauOoJbIlee U
HanMEHbIIEE 3HAYECHUS, Pa3MaxX, KBAPTUIIH.

HmeTh nipecTaBieHUE O JJOTHYECKUX YTBEPKICHUSIX U BHICKA3bIBAHUSAX, YMETh CTPOUTH OTPUIIAHUS, (POPMYIUPOBATH YCIOBHbIE
YTBEPKJICHUS TIPU PEIICHUH 3a/1a4, B TOM YKCIIE U3 JPYTUX Y4eOHBIX KYpCOB, UMETh MPEJICTABIICHNE O TEOPEMaX-CBONCTBAX U
TeopeMax-IpU3HaKax, 0 HEOOXOAUMBIX U JOCTATOYHBIX YCIOBUSAX, O METOJIE I0Ka3aTEIbCTBA OT MPOTUBHOTO.

HmeTh mipeAcTaBieHue O CIy4ailHOM M3MEHYMBOCTH Ha MPUMEpax pe3yIbTaTOB U3MEPEHUH, 1IeH, PU3NYECKUX BEITUYHH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMEThb IIPEACTABICHNUE O CTATUCTUYECKON YCTONYUBOCTH.

Hcnonb30BaTh 151 ONUCAHUS TaHHBIX YAaCTOThI 3HAYEHUM, TPYIIHUPOBATH JAHHBIE, CTPOUTh TMCTOIPAMMBI TPYIITUPOBAHHBIX
JTAHHBIX.

Hcnonb3oBaTh rpadsl 11l pelieHus 3a/1a4, UMETh MPEACTaBIECHUE O TEPMUHAX TEOpUH rpad)oB: BepLIMHA, pedpo, LeNb, [IUKJ, yTh B
rpade, UMeTh npeacTaBieHue 00 00xoje rpada u 06 OpUEHTUPOBAHHBIX Ipadax.

K konIity oOyueHus B 8 kiiacce 00y4aromuiics MOTyYUT CIAEAYIONUE MPEAMETHBIC PE3YIbTaThI:

OnepupoBaTh MOHATUSIMU MHOXECTBA, TIOJIMHOKECTBA, BBIMOJIHATH ONEPALIMUA HAJl MHOKECTBaAaMU: 00bEUHEHHUE, IEPECEUEHUE,
NEPEUUCISATh FIEMEHTHI MHOXKECTB C UCIIOJIb30BAaHUEM OPraHM30BAHHOIO Mepedopa 1 KOMOMHATOPHOTO MPaBUIa YMHOKEHHUS.
HaxonuTh BEpOSTHOCTH CITyYallHbIX COOBITUI B CIIy4aiHBIX OIbITaX, 3Hasi BEPOSTHOCTHU DJIEMEHTAPHBIX COOBITUI, B TOM YHCIIE B
OTIBITaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU, UMETh TIOHSITHE O CITy4alfHOM BBIOODE.

OnuceIBaTh JaHHBIE C TOMOILBIO CPEIHUX 3HAYEHUI U MEpP pacceuBaHus (JUCIIEPCHS U CTAHIaPTHOE OTKJIOHEHHUE). YMETh CTPOUTH U
WHTEPIPETUPOBATH AUATPAMMBI PACCEUBAHMS, UMETh MPEJICTABIICHUE O CBSI3U MEXKy HaOII0JaeMbIMU BETUIMHAMH.



HmeTh nipeAcTaBieHe O JEpEBE, O BEpPIIMHAX U pEOpax JiepeBa, UCIOJIb30BAaHUU JEPEBbEB IIPU PEIICHUH 33]]a4 B TEOPUU
BEPOSITHOCTEM, B IPYTUX YUCOHBIX MATEMATUUYECKUX Kypcax M 3aad U3 IPYrux y4eOHBIX IPEIMETOB.

OnepupoBath MOHATUEM COOBITUSI KAK MHOKECTBA DJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMBITA, BHITIOJIHSTH ONEepalluy Hajl
COOBITUSIMHU, UCIIOJIB30BATh MPU PEIICHUH 3324 JUarpaMMbl Diijiepa, YUCIOBYIO MPSIMYIO, IPUMEHSTh POPMYITY CIOKEHHUS
BEPOSTHOCTEM.

[Tonp30BaThCA MPABUIOM YMHOXEHHUSI BEPOSITHOCTEHN, UCIIOIB30BaTh AEPEBO JJIs MPEICTABICHUS CIIy4YailHOTO OIbITA [IPU PEIICHUU
3amad. OnepupoBaTh NOHITUEM HE3ABUCUMOCTH COOBITHM.

K koHIty oOydeHus B 9 kiacce 00y4yaromUiics MOTYYUT CIASTYIONIME MPEIMETHBIEC PE3YIbTaThI:

[Tonp30BaThC KOMOMHATOPHBIM MPABUIIOM YMHOXKEHHUS, HAXOJIUTh YHUCIIO IEPECTAHOBOK, YUCIIO COUETAHUH, MOJIb30BAThCS
TpeyroiapHuKoM [lackans mpu peieHuu 3aj1a4, B TOM YUCJI€ Ha BEIYUCIICHUE BEPOSTHOCTEH COOBITHIA.

Hcnonb30BaTh MOHATHE T€OMETPUUECKON BEPOSITHOCTH, HAXOIUTh BEPOSITHOCTU COOBITUM B OMBITAX, CBSI3aHHBIX CO CIIyYalHbIM
BBIOOPOM TOYEK U3 TJIOCKOH (DUTYpBI, OTpE3Ka, NJTMHBI OKPY>KHOCTH.

Haxonutb BEposSTHOCTH COOBITHIA B OTIBITaX, CBSI3aHHBIX C UCIIBITAHUSAMU J0 JOCTHXKEHUS IEPBOTO yCIeXa, B CEPULX HUCTIBITAHUN
bepnyun.

HNMeTs peacTaBiIeHUE O CIIyYalHbIX BEJIMYMHAX U OMIO3HABATh CIIy4YaliHbIE BEJIMUYHMHBI B SIBJICHUSX OKPYKAIOIIEro MUpa,
OIIEPUPOBATH MTOHATUEM «PACHPEACIEHUE BEPOATHOCTEN». Y METh CTPOUTDH PACIPEACIIEHUS] BEPOATHOCTEN 3HAYCHHUM CITy4YaHbIX
BEJINYMH B U3YYEHHBIX OIbITaX.

HaxonuTe MaTemMaTH4eCKOE OXKUIAHNUE U JUCTIEPCUIO CITYYaHOW BEJIMYMHBI 10 PACIPEACIICHUIO, IPUMEHSITh YUCIOBBIE
XapaKTePUCTUKU M3YUCHHBIX pacrpeaeieHU IPU PEIICHUH 3a/1ay.

NMeTh pecTaBiaeHrEe 0 3aKOHE CIyYalHBIX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIy4alHOW U3MEHUYUBOCTH, IOHUMATh
MaTeMaTn4yeckoe 000CHOBaHUE OJIM30CTH YAaCTOTHI U BEPOATHOCTU COOBbITHS. MIMeTh npeicTaBiieHne 0 posiv 3aKOHA OOJIBIINX YUCENT
B MIPUPOJIC U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HasBanue pazgena | KonuyectB | OCHOBHOE cojiepaHue XapakTepucTUKa JIEITeIbHOCTH 00yUYaroImuxcs
(TemnI) Kypca 0 YacoB
[IpencraBnenwne 4 [IpencraBnenne naHHbIX B BUjaE Ta0nui, | OcBawBaTh CIIOCOOBI MPEACTABICHUS
JTAHHBIX JTUarpaMM. CTATUCTUYECCKUX JIAHHBIX W YUCIOBBIX
3anonHeHne TabJINII, YTCHUE U MAaCCHBOB C TTOMOIIBIO TaOIUIT M TUATPAMM C
MOCTPOCHHUE CTOJIOUKOBBIX (CTOJIOYATHIX) | UCTIOJIB30BAHUEM aKTyaJbHbBIX U BaXKHBIX
Y KPYTOBBIX THATPAMM. JTaHHBIX (IeMorpaduveckrie JaHHBIC,
Urenue rpadMKoB peajgbHBIX MPOILIECCOB. | MPOU3BOJCTBO MPOIYKIIMU, OOIIECTBEHHBIE U
W3Bneuenue nHpopManuy U3 quarpamMm | IpUPOIHBIC SBJICHMUS ).
U TaOJIUII, UCTIOJIb30BAHUE U N3yuaTe MeToabI pabOTHI C TAOTMYHBIMU U
UHTEPIpETalns JaHHBIX. rpagu4ecKuMU PEICTaBICHUSIMU IAHHBIX C
[IpakTraeckas padbota MTOMOIIIBIO IIU(POBBIX PECYPCOB B XO/IC
MPAKTUIECKUX padOT
OmnucartenpHas 8 OnucartenpHast CTATUCTHKA: CPEAHEES OcBanBaTh MOHSTHS: YACIOBON MacCHB
CTaTUCTHUKA apupMeTHIeCKoe, MeIMana, pa3max, (Habop), mepa 1ieHTpa, B TOM YHUCJIE CPEIHEE

HanOOoJIbIIIee M HAMMEHBITICE 3HAUCHUS,
KBapTHJIH, CPEIHEE TAPMOHUYECKOE,
CpeIHee TapMOHUYECKOE YHCIOBBIX
JTAHHBIX.

[TpakTrueckas paborta

apupMeTnyecKoe, MeIMaHa, YacTOTa 3HAUCHUS
OnuchiBaTh CTATUCTUUECKUE JTAHHBIE C
MOMOILBIO CPEHETO aPUPMETUUECKOTO U
MeauaHbel. Pemars 3agaun.

N3yudats cBOMCTBA CPEIHUX, B TOM YHUCIIE C
MOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0JI€
MPAKTUIECKUX PadoT.

OcBauBaTh NOHSTHS: HAUOOJBIIIEE U
HaWMEHbBIIEE 3HAUEHUS YUCIOBOI0 MaCcCHBa,
pa3max, KBapTuib. Pemarh 3aa4un Ha BEIOOD




croco0a OIMCcaHMsI MAaCCUBOB B COOTBETCTBHH C
HpHpOI[Oﬁ JaHHBIX U OCIAMHA UCCICA0OBAHMS, B
TOM 4HHCJIC B XOAC HpaKTH‘ICCKOﬁ pa6OTI>I

Cnydaitnas
U3MEHYHUBOCTH

[IpuMeps! cinydyallHON U3MEHYUBOCTH NPH
WU3MEPEHUAX, B MACCOBOM IIPOU3BOJICTBE;
TEHJEHUUU U CIIy4YailHble KOJeOaHUs;
TPYNIUPOBKA JTaHHBIX, IPEACTABICHUE
CIIy4ailHOM U3MEHYMBOCTH C TOMOIIBIO
JiarpaMM; 4acTOThl 3HaYCHHU;
CTAaTUCTUYECKAsT YCTOMYUBOCTb.
[TpakTrueckas pabota

OnuceIBaTh JaHHBIE C TOMOILBIO TPYNIUPOBKH,
CTPOUTH TUCTOTPAMMBI, BBIJIBUTaTh
IIPOCTENIINE TUIIOTESBI.

OcBauBath rpaduyeckue npeacTaBIeHUs
Pa3HBIX BUJIOB CIIy4YalHOM M3MEHYUBOCTH, B
TOM YHCJIE C TOMOUIBIO HU(PPOBBIX PECYPCOB, B
X0/JI€ TPAKTUYECKON pabOThI

BBenenue B Teopuro
rpados

['pad, Bepmmna, pedbpo. CreneHnb
BepInHbL. Yucno pédep u cymmapHas
CTEIEHb BEPIIMH.

[Tonsitue o cBs3HbIX rpadax. [lytu B
rpadax.

Henu u nukiel. O6xox rpada (ditiepon
yTh).

[Tonsatue 00 oprueHTUPOBAHHOM Tpade.
Pemienue 3amau ¢ momoribio rpados

OcBauBaTh NOHSTHS: Tpad, BepIIMHBI U pEOpa
rpada, cTeneHb, MyTh B Tpade, enu 1 UKIbI,
nyTh B rpade, Iiockuit rpad, CBSI3HBIN rpad,
OpUEHTUPOBAHHBIN rpad.

Pemate 3a1aun Ha NOMCK CYyMMBI CTETIEHEN
BeplIMH rpada, Ha nouck ooxojaa rpada, Ha
MOUCK IMyTel B rpadax.

Hcnonb3oBath rpadbl Mpu pelieHnH 3a1a4 U3
anreOpbl, TeOMETPHUH, TEOPUH BEPOSTHOCTEH,
TPYTUX MPEIMETOB

Jloruka

YTBepkKACHUS U BICKA3bIBAHMUS.
OTtpuiianue yTBepKIACHUS, YCIOBHBIC
YTBEPKJICHUSI, 0OpaTHBIE U
PaBHOCWJIHHBIC YTBEPKICHHUS,
HEO0OXOMMBbIE U JOCTATOYHBIE YCIIOBUS,
CBOWCTBA U IPU3HAKHU.
[TpOoTHBOITOI0KHBIC YTBEPIKICHHS,

N3yuaTh BUIbl yTBEPKICHUN U BBICKA3bIBAHUM.
OcBanBaTh CIOCOOBI TOCTPOCHUS YCIOBHBIX
YTBEPKICHUN, T0KA3ATEIbHBIX PACCYXKICHNM,
(GhOpMYITHPOBKHU TEOPEM, BBIPAKAFOIIINX
CBOWCTBA U MTPU3HAKHU, METOIbI
MAaTEMaTHYECKUX JOKa3aTeIbCTB




JA0Ka3aTCJIbCTBA OT IIPOTUBHOI'O

BepositHoCcTh M 5 CnyyaliHbIN SKCTIEPUMEHT (OTIBIT) U OcBauBaTh NOHSATHS: CIIyYalHBINA OMBIT U
4acToTa CIy4yalHOTO cily4aifHoe coObITHE. cily4ailHoe cOOBITHE, MAJIOBEPOSITHOE U
COOBITHS BepoaTHOCTh ¥ 4acTOTa CIIy4aitHOTO MPAKTUYECKU JOCTOBEPHOE COOBITHE.
COOBITHS. N3ydarh 3HAUUMOCTh MaJIOBEPOSTHBIX
Ponp ManoBeposITHBIX U MPAKTUYECKU COOBITHUI B IPUPOJIE U OOIIIECTBE HA BAXKHBIX
JIOCTOBEPHBIX COOBITHI B MPUPOJIC U B npuMepax (aBapuu, HECUACTHBIE CIIy4au,
oO1LIEeCTBE. 3allKTa MEPCOHAIbHON MH(pOpMALIHH, ITepeaayda
[Ipaktuueckas padora JAHHBIX).
N3y4dath posb KJIaCCUUECKUX BEPOSTHOCTHBIX
Mojienielt (MOHeTa, UrpajibHas KOCTh) B TEOPHUH
BEPOSITHOCTEH.
Ha6nronaTth 1 u3ydath 4acToTy COOBITHH B
MPOCTBIX AIKCHEPUMEHTAX, B TOM YHUCIIE C
TTOMOIIBIO IIM(POBBIX PECYPCOB
[ToBTOpEHUE, 5 [IpencraBnenne nanHbix. OnucartensHas | [IOBTOpSITH M3y4EHHOE U BHICTPAUBAaTh CUCTEMY
00o0meHue, CTaTHUCTHKA. 3HAHUIM.
cucTeMaTu3alus BeposaTHOCTh Clly4altHOTO COOBITHS. Pemrats 3aaun Ha MIpeCTaBICHUE U ONUCAHUE
3HaHUU MHo»xecTBa ¥ OJIMHOKECTRA. JAHHBIX C TOMOIIbIO U3YUYEHHBIX
DJieMeHThI Teopuu rpadoB XapaKTEepUCTHK, TTpeACcTaBlIeHre UHPOpMaIun
¢ moMo1IIbIo rpadoB.
OO6Cy>XaaTh TPUMEPHI CITyYallHBIX COOBITHH,
MaJIOBEPOSTHBIX U MPAKTUUYECKH IOCTOBEPHBIX
CITy4ailHBIX COOBITHH, UX POJIU B IPUPOJIE U
YKU3HH Y€JIOBEKa
Oo6mee konuyecTBo | 34

4acoB B pOrpamMme




8 KVIACC

HasBanue pasgena | Kosmmuects | OCHOBHOE cozepkaHue XapakTepucTuKa JAesITEIbHOCTH 00Y4arOIINUXCS
(TemnI) Kypca 0 4acoB
[ToBTOpenue kypca 7 | 3 [IpencraBienue naHHbIX B BUAE Tabmul v | [loBTOpSATH M3ydyeHHOE U BBICTpaBaTh CUCTEMY
Kjacca JAarpamMm. 3HAHHM.
OnuncarenbHas CTaTUCTHKA. Pemrars 3a1aum Ha IPEACTABICHUE U ONTUCAHUE
Ciy4aitHast ©”3MEHYHUBOCTb. JAHHBIX C TOMOILBIO U3yYEHHBIX
Canyuaiinble coObITHs. BepodaTHocTu n XapaKTEPUCTHK.
YaCTOTHI. Pemrars 3a1aum Ha npeCTaBIICHHE
DNEMEHTBI TEOPUU MHOYKECTB. DJIEMEHTHI | TPYIIIMPOBAHHBIX JAHHBIX U OIIMCAHUE
Teopuu rpagos CIIy4ailHOM U3MEHYUBOCTH.
Pemate 3a1aun Ha onpeaesIeHne YaCTOThI
CIIy4alHbIX COOBITHI, 00CYX/IeHUE IPUMEPOB
CITy4ailHBIX COOBITHH, 3a]]a4K HA ONTUCAHUE
MHO>KECTB U MpeCTaBIeHUE UHPOPMAIIH B
BuJie rpadoB
MHoxecTBa 4 MHoxecTBO 1 mogMHOkecTBO. [IpumMepsr | OcBanBaTh MOHATHS: MHOKECTBO,

MHOKECTB B OKPY’KaIOILIEM MUPE.
[lepeceuenne u 0OBETMHEHNE MHOYKECTB.
Jwnarpammel Disepa.

Hucnossle MHOXECTBA. [Ipumepsl
MHOKECTB U3 alIreOpbl U TEOMETPUU
[IepeunciieHre 371EMEHTOB MHOKECTB C
MOMOIUIBIO OPTaHU30BaHHOTO Mepedopa u
npaBuiia ymMHOXkeHus. Dopmyna
BKJIIOUYEHHUSI-UCKITFOUEHUS

MMOJMHOKECTBO, BKIIFOUEHUE, IEPECCUECHNE U
00bEeIMHEHUE MHOXECTB, YUCIIOBBIC
MHO’KECTBA, YACJIOBBIE TPOMEKYTKHU.
Pemate 3amauu ¢ momoristo Gopmyi
BKJIFOUECHUSA-UCKITFOUYCHUS




BeposaTtHocTs
CIIy4altHOTO COOBITHS

DOnemeHTapHble coObITHS. BeposTHOCTH
CITy4alHBIX COOBITHUM.

OnBITHI C pAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.
CayyaitHblii BEIOOD.

[TpakTrueckas pabota

OcBauBaTh MOHATHUS: DJIEMEHTAPHOE COOBITHE,
CIIy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPHUATCTBYIOITUX AJIEMEHTAPHBIX
COOBITUI, PABHOBO3MOXKHBIC JIEMEHTAPHBIC
COOBITHA.

Pemate 3a1aun Ha BEIYMCIIEHHE BEPOATHOCTEN
COOBITUM 1O BEPOATHOCTSIM AJIEMEHTAPHBIX
COOBITHH CIIy4aitHOTO OIbITA.

Pemate 3a1aun Ha BEIYMCIIEHHE BEPOATHOCTEN
COOBITUI B OMBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIIE C
ITOMOII[I0 KOMITBIOTEPA.

[IpoBOIUTE M U3yUYaTh OIIBITHI C
PABHOBO3MOXHBIMH 3JIEMECHTAPHBIMU
COOBITHSIMH, B TOM YHCJIE C UCIIOJIb30BaHUEM
MOHET, UTPAJIBHBIX KOCTEW U APYTUX MOJIEIIEH B
X0J1€ TPAKTUYECKON pabOThI

OmmucarenpHast
CTATHUCTHKA.
PaccenBanue
JTAHHBIX

N3mMepenue paccenBaHus YHUCIOBOTO
MaccuBa. Jlucrepcust U cTaHgapTHOE
OTKJIOHEHUE YUCJIOBOTO Habopa.
CBOICTBA IUCTIEPCUU U CTAaHAAPTHOTO
OTKJIOHECHMUSL.

JlnarpaMMbl pacceMBaHUs JBYX
HaOroaeMbIX Beu4rH. JInHelHas cBs3b
Ha JuarpaMmMe pacCceuBaHUs.
[TpakTrueckas paborta

OcBanBaTh NOHSTHS: TUCTICPCUS U
CTaHJAPTHOE OTKJIOHEHUE, UCTIOJIH30BATh ITH
XapaKTEPUCTHKH JJISI ONTUCAHUS PACCEUBAHUS
JAHHBIX.

BrigBurats rumores3sl 00 OTCYTCTBUM WA
HAJIMYHUH CBSI3U 10 THarpaMMaM pacCeHBaHUS.
Ctpouth 1uarpaMMbl pacCeUBaHUS 110
UMCIOIITUMCS JTAaHHBIM, B TOM YHCIIC C
MTOMOIIBIO IIU(PPOBBIX PECYPCOB

Brenenue B Teopuro
rpadoB

Hepeso. [lepeBo ciaydyaitHOro
sKkcriepuMeHTa. CBOMCTBA JIEPEBHEB:

OcBauBaTh NOHATHS: JIepeBO Kak rpad 6e3
L[MKJIa, BUCSAYAs BEPIIUHA (JIUCT), BETBb JEPEBA,




€AUHCTBEHHOCTh MIyTH, CBSI3b MEXKIY
YHCJIOM BEPIUINH U YUCIIOM pEGEp.
[Tonsarue o mockux rpadax. Pemienue
3a71a4 C MOMOIIBIO JEPEBHEB

IyTh B JIEpEBE, AMAMETP JIEpeBa.
N3yuarh cBOMCTBA IepeBa: CYyLIECTBOBAHHE
BUCSYEN BEPIINHBI, €IUHCTBEHHOCTb ITyTH
MEXy IByMs BEPILIMHAMH, CBSI3b MEXKIY
YUCJIOM BEPIITUH U YUCIIOM pEOep.

Pemate 3a1aun Ha OUCK U MIEPEYUCIICHHE
nyTel B iepeBe, ONpeeIeHUE YHUCiia BEPIIUH
WM pédep B iepeBe, CBOMCTBA IJIOCKUX rpadoB

Jloruka

Jlormueckue coro3sl «M» u «1J1».
CBs13b MEXKY JIOTUYECKUMU
COI03aMH U OIEpalvsIMK HaJ
MHOkecTBaMH. Mcnoabp3oBaHue
JIOTUYECKHX COIO30B B ajireodpe

N3y4dars MeTOABI U CTPYKTYPY
MAaTeMaTHYECKUX YTBEPKIACHUN

COZIEPIKALLUX JIOTUYECKUE COIO3BI.

OcBanBaTh UCIIOJIB30BAHUE JIOTUYECKUX
COIO30B IIPH IIOCTPOECHUU CUCTEM U
COBOKYITHOCTEW YpaBHEHUN U HEPABEHCTBO OT
IIPOTUBHOT'O

Omnepaiuu Hax
CIIy4allHBIMH
COOBITUSAMM.
CrnoxeHue
BEPOSITHOCTEN

Cry4daitHble COOBITHS KaK MHOKECTBA
AJIEMEHTAPHBIX COOBITUH.

[IpotuBomnonoxkHeie coobiTHs. Onepauuu

HaJl cOOBITUSIMU. DOpMyJTIa CIOKEHUS
BEPOSITHOCTEN

OcBauBath NOHATHUS: B3aUMHO
MPOTUBOIOJIOKHBIE COOBITHSI, OTIEpALIUK HAJT
COOBITUSIMU, OOBEMHEHUE U MIEPECEUEHUE
COOBITUM, COBMECTHBIE U HECOBMECTHBIC
COOBITHUSI.

N3y4dath TeOpeMbl 0 BEPOSTHOCTU
o0beIMHEHUs ABYX COOBITUH ((hOpMYITBI
CJI0’KEHUSI BEPOSTHOCTEN ).

Pemate 3a1auu, B TOM 4uCII€ TEKCTOBBIC, HA
BBIYHCIICHUE BEPOSITHOCTEH OOBETMHECHHUS U
nepeceyeHrs COOBITHI C TTOMOIIBIO YHUCIIOBOM
npsIMOM, uarpamm Diliiepa

YcnoBHasa

ITpaBuii0 YyMHOXEHUS BEPOSITHOCTEN.

OcBauBaTh NOHATHS: IMpaBUJIO0O YMHOXCHUS




BEPOSITHOCTb, VY ciioBHas BEPOSITHOCTb. BEPOSITHOCTEH, YCIIOBHAsI BEPOSITHOCTb,
YMHOKECHUE [IpencraBieHue cay4aiiHOrO HE3aBUCHUMBIC COOBITHS, IEPEBO CIIYUYaHHOTO
BEPOSITHOCTEH, AKCIIEPUMEHTA B BUJIE JIEPEBA. OITbITA.
HE3aBUCHUMBIC He3aBucumele cOOBITHS Pemate 3aaun Ha onpenesieHue U CBOMCTBA
cOOBITHS HE3aBUCHUMBIX COOBITHH.
Pemate 3a1aun Ha NOUCK BEPOATHOCTEN
C UCIIOJIL30BaHUEM JIepEBa CIIy4alHOTO OIbITa
[ToBTOpEHUE, 5 PaccenBanne JaHHBIX B YMCIIOBBIX [ToBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
o0o0OmeHnue, MaccuBax. Onepainuu HaJl MHOKECTBAMU | 3HAHUM.
cHCTEeMaTH3aIus 1 COOBITHUSMHU. Pemate 3a1aun Ha NpeACTABICHUE U ONTUCAHUE
3HAHUH BeposTtHOCTh citydaitHOTO COOBITHS. JTAHHBIX C TTOMOIIBIO U3YUYECHHBIX
Clio’)keHue 1 YMHOXKEHHE BEPOSITHOCTEH. | XapaKTEPUCTHK.
JlepeBbs u m1ockue rpadbl Pemrats 3amaun ¢ mpuMeHeHHEM TpadoB.
Pemate 3a7aun Ha HAXO0XKACHHUE BEPOSTHOCTH
CIIy4aHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITH.
Pemate 3a1aun Ha HAX0XKAEHNUE BEPOSTHOCTEN
00bEIMHEHUS U TIePECEeUCHUs COOBITUI, B TOM
YHCJIe He3aBUCHUMBIX, C MCIIOJIb30BAaHUEM
rpaduyecKuX NpeICTaBICHUN
OOmee konnuectso | 34
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9 KIIACC

HasBanue pazgena | KomnuectB | OCHOBHOE cozepKaHHE XapakTepucTUKa JIeITeIbHOCTH 00yUYaroImuxcs
(TemnI) Kypca 0 4acoB
[ToBTOpenue kypca 8 | 3 [IpencraBnenue nanHbiX. OnucartensHas | [lOBTOpSITH M3YYEHHOE U BHICTPAUBATh CUCTEMY
KJjiacca CTaTUCTHUKA. 3HAHUU.
Onepanuu Hal COOBITHUSIMU. Pemate 3a1aun Ha NpeICTaBIEHUE U OMMCAHKE
HezaBucumocts coObiTuid. [{epeBbs u TaHHBIX. PerraTe 3a7a4m Ha HAX0KACHUC
ockue rpag BEPOSTHOCTEU OOBEAMHEHUSI U TIEPECCUCHUS
COOBITUI, B TOM YHCJIC HE3aBUCUMBIX C
UCIIOJIb30BaHUEM TpadUuecKuX MPeACTaBICHUM
U JIEpEBa CIyYaiiHOTO OMbITA
DIJIEMEHTHI 6 KoMOuHaTopHoe npaBuio yMHOKEHHUS. OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
KOMOWHATOPUKHU [lepecTaHoBKU U (hakTOpHUA. YMHOXEHUS, YIIOPSJOUYCHHAs Mapa, TpOruKa
Hucno coueraHnii U TpeyroJibHUK 00BEKTOB, MEpECTaHOBKA, (haKTOpHUa YnCca,
[Tackans. CBOMCTBA YKCEI COUETAHUN. COYETaHUE YUCIIO COYETAHNN, TPEYTOJIBHUK
bunom HeroToHa. [Tackans.
Pemenne 3a1a4 ¢ MCIIONB30BAHUEM Pemrars 3ajaum Ha nepeyuncieHue
KOMOMHATOPUKHU KOMOMHAITUH, KOJTUYECTBA AJIEMEHTAPHBIX
cOOBITUH, HAXO0XKIEHHE BEPOSTHOCTEN COOBITHIA
C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCTIE
C UCIOJb30BaHUEM TpeyrojbHuKa [lackans.
Pemrats 3aj1aun Ha IpUMEHEHUE YKCIa
coueTaHuii B anredpe (CoKpaméHHoe
yMHOXeHHe, 6uHOM HploToHA)
['eomerpuueckas 3 ['eomeTprueckast BEpOATHOCTb. OcBauBarh NOHATUE TEOMETPUUECKON
BEPOSITHOCTD CiryqaitHbIil BEIOOP TOYKHU W3 GUTYPHI HA | BEPOSITHOCTH.




IJIOCKOCTH, U3 OTPE3Ka, U3 IyTH
OKPYXHOCTH

Pemate 3a1aun Ha HAXOXKACHUE BEPOSATHOCTEN
B OTIBITAX, MPEJICTABUMBIX KaK BHIOOp TOUEK M3
(GuUrypsl Ha MIOCKOCTH (MHOTOYTOJIbHHUKA,
Kpyra), U3 OTpe3Ka WM AyTH OKPY>KHOCTH, U3
YHUCJIOBOTO MPOMEKYTKA

HcnbiTanus Hcnprtanus. Ycnex u Heynaya. Cepust OcBauBaTh NOHATHS: UCIIBITAHUE,
beprymm WCIIBITAHUN J10 IEPBOTO yCIIEXA. 3JIeMEHTapHOE COOBITUE B UCIIBITAHUHM (yCHIEX U
Cepus ucneitanui bepnysm. Hey/laya), cepys UCTIBITAHUM, HACTYIIJIEHUE
BeposiTHOCTH COOBITHI B CEpUU NEPBOro ycnexa (HeyJauu), Cepusi UCIIBITAHHMA
WCIIBITaHUN bepryIun. bepnymm.
CrnyyaitHblii BBIOOpP U3 KOHEYHOTO Pemrars 3a1ayn Ha HaX0XKACHUE BEPOATHOCTEN
MHOECTBA COOBITUI B CEPUU UCIIBITAHUH J10 TIEPBOTO
ycnexa.
Pemrars 3a1ayn Ha HaX0XKACHUE BEPOATHOCTEN
cOOBITHH B CEpHUM UCTIBITAHUHN bepHyu, B ToM
qClie C MOMOIIBIO HU(POBBIX PECYPCOB
CiyuaitHas CriydaitHas BenM4MHa U pacnpeneneHne | OcBauBaTh NOHATHUSA: CllydaliHas BEJIUYHMHA,
BEJIMYMHA BEPOSATHOCTEM. 3HAYEHUE CIy4YallHOW BEITUYUHBI,
[IpuMeps! CiydaliHbIX BEJTUYUH. pacrpeneneHrue BEpOATHOCTEMN.
BaxxHble pacnipeienieHnst — Yucio N3yuaTh, B TOM 4KCIE C MOMOUIBIO HU(POBBIX
NOMBITOK B CEPUU UCIBITAHUI JI0 TIEPBOTO | PECYPCOB, U 00CYKIaTh IPUMEPHI TUCKPETHBIX
yCII€Xa ¥ YUCJIO YCIIEXOB B CEPUU Y HETIPEPHIBHBIX CIIyYalHbIX BEJTUYUH (B TOM
UCIIBITaHUI bepHyJUIM (TEOMETPUYECKOE | YUCIIE POCT U BEC YEJIOBEKA, YHCIEHHOCTh
¥ OMHOMHAJILHOE pacIpe/eIeHUs) HACEJIEHUs, CTOUMOCTbh TOBapOB U YCIIYT),
CIIy4alHBbIX BEJINYMH, CBSI3aHHBIX C
V3YYEHHBIMH CIIYYaHHBIMU OIIBITAMHU
Yucnoseie MateMatnyeckoe oxxuanue crydailHol | OcBanBaTh NOHATHS: MaTEMAaTUYECKOE
XapaKTEPUCTUKU BEJIMYUHBI. PUZUYECKUN CMBICI 0’KUJIAHHUE CIIyYalHOM BEJIMYUHBI, JUCIIEPCUS U




CHY‘I&I?IHBIX BCJINYNH

MaTEMaTUYECKOTO 0XKHUJIaHUS.
[Tpumepsl UCIONB30BaAHUSA
MaTEMaTUYECKOTO 0XKHUJIaHUS.
Jlucniepcusi U CTaHIapTHOE OTKIIOHEHUE
CIIy4YallHOM BEJIMYMHBL.

CBoiicTBa MAaTEMATUUYECKOTO OXKUAAHUS U
nucnepcun. MatemaTuueckoe 0XKuJaHue
U JUCIIEPCUS U3YUYCHHBIX pacrpeeacHui

CTaHAAPTHOE OTKJIOHEHHE CIIy4alHON
BEJINYMHBI.

Pemrate 3a1aun Ha BeIUKCIECHUE
MaTEMaTUYECKOI0 0KUIAHUS U TUCIIEPCUI
JVCKPETHOM CIIy4allHOM BEJIMYMHBI 110
3aJaHHOMY PacClpelIEeICHUIO0, B TOM YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTPAXOBAaHUEM H
JIOTEPESIMU.

3HAKOMHTBCS C MATEMATUYECKUM OKUIAHUEM
Y JUCIIEPCUEN HEKOTOPBIX PACTIPEICIICHAN, B
TOM YHCJIE PACTPEIEICHUS CIIy4YalHOU
BEJINYMHBI «YUCIIO YCIIEXOB» B CEPUU
ucnslTanui bepryum

3aK0H OOJIBIINX
quce

HepasenctBo UeOrnImieBa. 3akoH
OOJIBIIINX YUCEIT.

MaTteMaTnyeckne OCHOBAHHUS U3MEPCHHUS
BEPOSATHOCTEM.

Ponb 1 3HadueHne 3aKOHA OOJIBIITUX YUCETT
B HayKe, B IPUPOJIC U OOIIECTBE, B TOM
YHCIIE B COIMOIOTHICCKUX
00cCJIeTOBaHUSIX U B UBMEPECHUSIX

N3y4ath 4acTOTy COOBITHS B TOBTOPSIOIINUXCS
CJIyYalHBIX ONBITAX KAK CIYYaHHYIO BEJIMYUHY.
3HAKOMUTHCS 3aKOHOM OOJIBILIMX YHUCEN KaK
MaTeMaTHYECKUM BBIPA)KEHUE CTATUCTHYECKON
YCTOMYMBOCTHU YaCTOT U CPETHUX 3HAYEHU.
Pemrars 3a1aum Ha n3mMepeHne BEPOATHOCTEN C
ITOMOIIBIO YaCTOT.

OOGcyxaaTh poJib 3aKOHA OOJIBIIINX YKCEIT B
000CHOBaHUHU YaCTOTHOTO METO/1a U3MEPEHUS
BEPOSATHOCTEN, B IPUPOJIE U B O0IIECTBE

[ToBTOpEHME,
00o001Ienue,
CHCTEMAaTH3aIHS
3HAHUM

BeposiTHOCTH cityyaliHBIX COOBITHH.
DneMeHThl KOMOMHATOPHUKH.

Cepus ucnieiTanunii bepnysm.
CrnyyaliHble BEJITUYHMHBI U PACIIPEIEIICHHUS.

[ToBTOPATH N3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemrats 3anaun Ha HAXOXKAEHUE BEPOSTHOCTEN
B CEpHUSIX HE3aBUCUMBIX UCIIBITAHUI, B TOM




UucnoBbie XapaKTEePUCTUKH CITyHalHBIX
BEJUYMH. 3aKOH OOJIBIITUX YUCEN

YHCJIE C TOMOILbIO KOMOMHATOPHBIX (PAKTOB U
bopmyi.

Pemats 3a1aun Ha onpeieieHne CBOICTB
pacnpezesieHni, HaX0KICHUE MaTEMaTHYECKUX
0KMJIAHUM U JUCIIEPCUN N3YyYECHHBIX
pacupeaeneHu.

OOGcyxaaTh poJib 3aKOHA OOJIBIIINX YKCEIT B
HayKe, B IPUPOJE U B OOIIECTBE

OO0111e€ KOJIMYECTBO
9JacoB TI0 ITPOTrpamMMe
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Jluteparypa u cpeacrsa o0yueHust
1. Memoouueckue u yueoHnvle nocoous

e AntreOpa: 7 Ki1.: yueOHHMK 1 0011e00pa3zoBaTeNbHbIX yupexaenuii / A.I'. Mepansak, B.M. [Tonskos. — M.: Bentana-I'pag, 2021

e AnireOpa: 7 KJacc: caMOCTOSATEIbHbIE U KOHTPOJIbHBIE PA0OTHI: MOCOOME JIJIs yHaluxcst 001ieo0pa3zoBaTeabHbIX yupexaenuii / A.l'.
Mepsinsk, B.b. Ilononckuit, E.M. PabunoBuu u ip. — M.: Benrtana-I'pad, 2021

e AnreOpa: 7 xiacc: meroandeckoe nmocodue / E.B. byrko, A.I'. Mepansk, B.b. ITononckuii u ap. — M.: Benrana-I'pad, 2021

e AnrebOpa: 8kJ1.: yueOHUK Jutst 001ieo0pa3oBaTeabHbIX yupexaenuii / A.I'. Mepansak, B.M. Ilonsikos. — M.: Benrtana-I'pad, 2021

e Anire0Opa: 8 KJ1acc: caMOCTOSATENbHbBIE U KOHTPOJIbHBIE PA0OTHI: MOCOOHE IS yHaluxcst 001eo0pa3zoBaTelbHbIX yupexaeHuid / A.l'.
Mepsnsik, B.b. [Tononckuit, E.M. PabunoBuu u ap. — M.: Benrana-I'pad, 2021

e Anrebpa: 8 kiacc: metoauueckoe nocodue / E.B. byiko, A.I'. Mep3mnsk, B.b. Ilononckuit u ap. — M.: Benrana-I'pad, 2021

e Anrebpa: 9kJ1.: yueOHUK Jutst 001ieo0pa3oBaTenbHbIX yupexkaenuii / A.I'. Mepansak, B.M. Ilonsikos. — M.: Benrtana-I'pad, 2021

e AnireOpa: 9 KJacc: caMoCTOATENbHbBIE U KOHTPOJIbHBIE PA0OTHI: MOCOOME /715l ydaluxcsi o01eo0pa3oBaTesbHbIX yupexaeHui / Al
Mep3nsk, B.b. Tlonouckuii, E.M. PabunoBuy u ap. — M.: Bentana-I'pad, 2021

e Anrebpa: 9 kiacc: meronuyeckoe nocobue / E.B. bytko, A.I'. Mepznsk, B.b. [Tononckuit u np. — M.: Benrana-I'pad, 2021

eMaremaruka: mporpamMmsl: 5-9 kimaccel ¢ yriyOonéHHbiM u3yuenneMm Mmarematuku / A.I'. Mep3msk, B.b. ITononckuit, M.C. Sxup, E.B.
bymko. — M.: Benrana-I'pad, 2021

® YyeOHO-MeToAu4ECKOe NpuiiokeHue K razere «llepBoe ceHTs10ps» MaTemaTuka

2. Obopyoosanue u npudopol

e AyIUTOpHAsA JOCKa C MArHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCIIOCOOJICHUH ISl KpeTIeHUs TaOuIl.

¢ KOMILIEKT MHCTPYMEHTOB KIIACCHBIX: IMHENKA, Tparcnoptup, yroasauk (30°, 60°), yromsauk (45°, 45°), nupkyis.
o[IK (11 HOYTOYK)

e MybTUMEANITHBIN TPOEKTOP, FKPaH (MJIM MHTEPAKTUBHAS I0CKA)



3. Auoaxmuueckuit mamepuan

eKapTouku 17151 MpOBEIEHUS CAMOCTOSITENIBHBIX padOT 10 BCEM TeMaM Kypca.
eKapTouku 1151 mpoBeeHUS KOHTPOJIBHBIX PadoT.

eTecThl.

4. Hnmepnem-pecypcol

http://urokimatematiki.ru http://easyen.ru
http://festival.1september.ru http://karmanform.ucoz.ru
http://www.uchportal.ru

KOMITBIOTEPHBIE TECThI, CO3aHHbIe B Tporpamme T estEdu (caiiT mpoekra «O0pa3oBaTenbHbIe TeCThI»http://testedu.



http://urokimatematiki.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://easyen.ru/
http://karmanform.ucoz.ru/
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