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1. IlosicHUTEILHAS 3aMIUCKA

ApnantupoBaHHasi pabouas TmporpaMma [0 MaTeMaTHKe s OO0ydarolmxcs
C 3aJIeP>KKOM TICUXMUECKOT0 pa3BUTHUS pa3paboTaHa KaK HOPMATUBHO-TIPABOBOM JTOKYMEHT
JUIsl OpraHuM3aluu y4deOHoro mporecca B 9 kiacce 00pa3oBaTENbHOTO YUPEXKICHUS
«HemaHnckoe crnenualibHOEe Y4e€OHO-BOCIHUTATEIBLHOE YUPEKICHUE 3aKPBITOrO THUIIAY.
Oo6yuatomuecs ¢ 3[1P ucnbpITHIBAIOT B TOM MM MHOM CTENEHU BBIPAKEHHBIE 3aTPyAHEHUS
B YCBOCHUHM YYEOHBIX MPOrpaMM, OOYCIOBJICHHBIE HEIOCTATOYHBIMHU IMO3HABATEIIbLHBIMU
CIOCOOHOCTSIMH, CIEUU(DUUECKUMU  PACCTPOMCTBAMHU  TICHUXOJIOTMUYECKOTO  Pa3BUTHS,
HAPYIICHUSIMU B OpTraHU3aIUH I€ATEIHLHOCTH U TIOBEICHHUS.

AnanTtupoBaHHas paboyas mporpamMma IO MaTeéMaTHKe pa3paboTaHa C Y4ETOM
[Iporpammbl Bocriutanusi yupexaenus: Ha 2024 — 2027 roga u HalejaeHa Ha KOPPEKIUIO
MOBEJEHUSI 00YYaIOIINUXCs, COUMAIN3ALNI0 U aIallTalluI0 UX B COBPEMEHHOM OOILECTBE,
HATAKMBAHWE OTBETCTBEHHBIX B3aMMOOTHOIICHWN C OKPYXAOIMIMMH WX JIIOJbMH,
(dbopMHUpOBaHUE Y HUX CUCTEMHBIX 3HAHUH, B TOM YKCJIE O PA3JIMYHBIX ACMEKTaX Pa3BUTHUS
Poccun u wmwupa, rpaxgaHCKOM HACHTUYHOCTH B paMKaxX IMpernojaBaHus y4eOHOro
npeaMera.

PabGouass mporpamMma cocTaBlieHa Ha OCHOBAaHHUU CIEAYIOIIMX HOPMATHUBHO-
MPaBOBBIX JOKYMEHTOB:

o OepnepanbHblil 3aKk0H Poccuiickoii ®eneparuu ot 29 nexadps 2012 r. Ne 273-03
«O0 obOpa3zoBanuu B Poccuiickoit @enepanuny;

o Denepanpubiid 3ak0H OT 31.07.2020 Neo 304-d3 «O BHeceHMH W3MEHEHUU B
Odenepanbubiii 3ak0H «O0 oOpazoBanun B Poccuiickoit denepamuu» 1Mo Bompocam
BOCITUTaHUS 00YyYaIOUXCS»;

o denepanbHblii 3akoH OT 24 mroHd 1999 1. Ne 120-®3 «OO6 ocHOBaxX CHCTEMBI
npoduIaKkTUKK O€3HaA30PHOCTU U MPABOHAPYIICHUH HECOBEPIICHHOIETHUXY;

¢ [Ipuka3z MunucrtepcrBa oOpa3zoBanus u Hayku PD ot 17 nexabps 2010 r. Ne 1897
«O06 yTBepxkaeHUU (enepaTbHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHJapTa
OCHOBHOTO 00I1IETO 00pa30BaHUS;

e [locraHoBiEHHE TIIABHOTO TOCYHAapCTBEHHOro Bpada Poccuiickont denepanuu
or 28.09.2020 r. Ne 28 «O06 ytBepxknenuu canutapHbeix mpasmwn CII 2.4.3648-20
«CaHUTapHO-IMUEMUOJIOTHYECKUE TpeOOBaHMS K OpraHW3aldsM BOCHHUTAHUS U
oOyudeHusi, OTIbIXa W O3JOPOBJICHUS JETeH M MOJIOIEKN», 3apEeruCTPUPOBAHHOTO
MunuctepctBoM roctuiuu PO ot 18.12.2020 Ne61573;

e [IpumepHass ocHOBHasg oOpa3oBaTeibHas MporpaMMa OCHOBHOTO —0OILEro
oOpazoBaHusi  (ogoOpeHHON  pemieHueM  QeaepaibHOrO0  y4eOHO-METOAMYECKOTO
o0beMHEeHUs 110 001eMy 00pa3zoBanuio (TpoTokoi oT 8 anpens 2015 . Ne 1/15);

e [Iporpamma Bocniutanusi Hemanckoro CYBY na 2024 — 2027 rog;

e VYcraBa Hemanckoro CYBY.

[IporpamMmMa HampaBieHa Ha MPEOJOJICHWE TPYIHOCTEH B OCBOEHUHU COACPKAHUS
nporpammbel o npeamety. ConepkaHue U OpraHu3auus y4eOHOro mpouecca
aJlanTHPOBAHA C YYETOM CJICAYIOIIMX OCOOEHHOCTEH 00yUYaronuXcs:

e HEIOCTaTOYHAs T[IO3HABaTEelbHAs AKTHUBHOCTH B COYETAHHMM C OBICTPOM
YTOMJISIEMOCTBIO M UCTOIIAEMOCTHIO;

¢ HE3PEJIOCTh YMOLIUIA, BOJIH, IOBEJICHUS;



e OIPaHUYEHHBIN 3amac oOLUX CBEACHUI U MPEACTaBICHUM;

o OemHbIi crnoBapHBIN 3amac, HeC(POPMUPOBAHHOCTh HABBIKOB HHTEIIEKTYaIbHOU
NEATEIIbHOCTH;

o TPYAHOCTH CJIOBECHO-JIOTUYECKUX OIEpalnii;

¢ HEJOCTATOYHOCTH CIYXOBOI'O, 3PUTEIBHOTO BOCHPHUATHS, MPOCTPAHCTBEHHOTO
CUHTE3a, JOJITOBPEMEHHON U KPATKOBPEMEHHOW MMAMSITH;

e OTCYTCTBHE YMEHHUS  HCIIOJb30BaTh  BCIIOMOTATEIbHBIE  CPEACTBA IS
3alIOMHHAHMS; HEYCTOMYMBOE BHUMAHUE, MaJIblii 00bEM MMAMSITH;

¢ 3aTPYAHEHUS IPHU BOCIPOU3BENCHUH YUE€OHOIO MaTepuaa;

+ Hec(hOPMUPOBAHHBIE MBICIIUTEIbHBIC ONEpaIy (aHAIHN3, CHHTE3, CDABHEHHE);

e JIOJTasi NEPEKIIOYAEMOCTD C OJTHOTO BUJA AEATEIBHOCTH HA IPYTOM;

e IUIOXO Pa3BUTHIC HABBIKM YCTHOW U MUCBMEHHOW PEUHU.

VY oOyuaronuxcss ¢ 3IIP coxpansieTcs HemocTatoyHas IieJICHANPaBIECHHOCTh
NEATEIIBHOCTH, TPYAHOCTU COCPENOTOYEHMS U YIEp)KAHHUs aJrOpUTMA BBIITOIHAEMBIX
yuyeOHBIX JEWCTBUN, HEYMEHHE OpraHu30BaTh CBoe pabouee Bpems. OTMeuaroTcs
TPYAHOCTHU MPU CAMOCTOATEIbHON OpraHu3aluy y4eOHOH paboThl, CTpeMJICHHE U30eXKAaTh
YMCTBEHHOM Harpy3ku u BojeBoro ycwius. g moxgpoctkoB ¢ 3IIP  xapakrepHO
OTCYTCTBUE CTOMKOI'O IIO3HABATEIBLHOI'O MHTEpPECa, MOTUBALMU JOCTHKCHUS PE3yJIbTaTa,
CTPEMJICHHSI K IOUCKY MH(POPMAIIMU U YCBOCHUIO HOBBIX 3HAaHUH.

VYyebnass motuBanusi y 1mkoJbHUKOB ¢ 3IIP ocraercs Hespenoil, coOCTBEHHO
y4eOHblE MOTHUBBI (POPMHUPYIOTCSA C TPYJIOM M HEYCTOMYMBBIE, UX MHTEpECyeT OOoJblle
BHEIIHSAS OLEHKA, 4 HE CaM PE3yJlbTaT, OHU HE NPOSBISAIOT CTPEMIICHUS K YIYUYLICHHIO
CBOMX Y4Y€OHBIX JOCTHKEHUW, HE TMBITAIOTCA OCMBICIUTH pabOTy B LEIOM, TOHATH
MPUYHHBI OIIHOOK.

PaborocniocobHocTh miKOJIBHUKOB ¢ 3IIP HepaBHOMEpHA M 3aBUCHUT OT XapakTepa
BBITIOJIHAEMBIX 3aJaHui. OHM HE MOTYT JOJIO COCPENOTAaYMBATHCS NMPU HMHTEHCHUBHOMU
MHTEJJICKTYaJIbHOM Harpys3ke, y HHUX OBICTPO HACTYyNaeT YTOMJIEHHE, MpEChIECHUE
NeATENbHOCTBI0. [Ipy  Hamps>KEHHOW MBICIUTENIBHOW JESATENIbHOCTH, ydalluecss He
COXPAHSAIOT TMPOAYKTUBHYIO pPabOTOCIOCOOHOCT, B Te4YeHHE Bcero ypoka. Ilpu
BBITIOJTHEHUH 3HAKOMBIX YUeOHBIX 33JaHuil, HE TPEeOYIOIMX BOJIEBOIO YCHIINS, TOAPOCTKH
¢ 3IIP moryTt octaBarbcsi pabOTOCTIOCOOHBIMU /10 KOHIIA ypoka. OCOOEHHOCTH OCBOCHUS
y4eOHOro Marepuasia CBs3aHbl C HEPaBHOMEPHOW 00y4aeMOCThIO, 3aMEIJICHHOCTBIO
BOCIIpUSITUSL W TiepepabOTKON yueOHOW wuHGOpMaIK, HEMPOYHOCTh CJIEIOB MpHU
3allOMUHAaHUM MaTepuaa.

Jns oOyuaromuxcst ¢ 3IIP xapakTepHbl TPYIHOCTH YCBOCHHUS W ONEPUPOBAHUS
MOHATHUSIMHU, C TPYAOM 3anoMuHaroT omnpeneneHud. lloapoctku ¢ 3IIP nmpoxykTuBHEE
yCBauBalOT Marepuag C ONOPOM Ha AJITOPUTM, BU3YAJIbHOU MOAJIEPKKOM, HAIMYUEM
CMBICJIOBBIX CXEM.

[lIxonpHukam c¢ 3IIP cioxHO caenaTh OMOCPENOBAHHBIM BBIBOJ, OCYLIECTBUTH
NpPUMEHEHHE YCBOCHHBIX 3HAaHMHW B HOBOW cuTyauud. HaOmiomaeTcst 3aTpyaHeHHe
MOHMMAaHUS HAyYHBIX TEKCTOB, UM CJIO)KHO BBIJCJIUTH TJIABHYIO MBICIIb, pa30UTh TEKCT Ha
CMBICJIOBBIE YAaCTH, U3J10KUTh OCHOBHOE COJIEPKAHHUE.

[Tportecc oOyueHUs TaKUX ULIKOJBHUKOB HMEET KOPPEKIMOHHO-PAa3BUBAIOIINI
XapakTep, HAMPaBJICHHBIM Ha KOPPEKIMIO MUMEIOIIUXCS Y O0y4yaroumuxcs HEJOCTAaTKOB B
pa3BUTUH, TPOOENIOB B 3HAHUSIX M ONUPAETCS Ha CYOBEKTHUBHBIA OMBIT IIKOJIHHUKOB U



CB3b C peanbHON ku3HbIO. ConepikaHue oOydeHHs B MpeasiaraeMoOd Mporpamme
NEPECMOTPEHO TaK, 4YTO (OPMHUPOBAHME 3HAHUM U YMEHHUH OCYIIECTBISECTCS Ha
JOCTYITHOM JIJIs1 ITKOJIbHUKOB YPOBHE.

Jlannasi pabodasi mporpamma COCTaBJIeHa JIJIsl U3yUYEeHUs] MaTEMaTUKH 10 YYCOHUKY:
FO.H. MakapsriueB u ap. Anredpa 9, 6a30Bbiii ypoBeHb, [Ipocsemienue, 2023. ['eomeTpus:
7/ — 9 kiaccol.: yueOHUK 11 o01ieo0pa3zoBaTeabHbiX yupexxaenui. / JI.C. Aranacsu, B.®.
byrty3os, C. b. Kagomiies-M.: [Ipocsenienune, 2020.

[IpakTryeckas 3HaYUMMOCTh IIKOJIBHOI'O Kypca MAaTeMaTHKU OOYCJIOBJIEHA TEM, UTO
ee OOBEKTOM SIBISIOTCA KOJIMYECTBEHHBIE OTHOIICHUS JCHCTBUTENHHOTO MHpA.
MaremaTtnueckas MOArOTOBKAa HEOOXoIuMa JIsl MOHMMAHUS MPHUHIIUIIOB YCTPOMCTBA U
WCIIOJB30BaHUs COBPEMEHHOW TEXHUKH, BOCIIPUSATUSI HAYYHBIX U TEXHUUYECKUX MOHATUMN U
uaei. MatemaTuka sBISIETCS S3bIKOM HAYKH U TEXHUKHU. C ee MOMOIIbI0 MOJEIUPYIOTCS U
U3y4aloTCa SIBJICHHS M TPOLECChl, npoucxoisdume B mpupoae. lleam oOydenus
MaTeMaTHUKU B OOLIE00pa30BaTENbHON WLIKOJIE OMPEICNAIOTCS €€ POJbl0 B Pa3BUTUHU
oOuiecTBa B 1EJIOM U (POPMUPOBAHUU JTMUYHOCTU KaXKJIOTO OTIECIBHOIO YesloBeKa. Anreopa
HaleJeHa Ha (OPMUPOBAHME MATEMATHUECKOro ammapara g pelleHds 3ajad U3
MaTeMaTUKd W CMEXKHBIX MpeaMeToB ((us3mka, XUMHSA, OCHOBBI HH(DOPMATUKU H
BBIYMCIIUTEILHON TEXHUKH U JIp.).

B 3agaun 00y4yeHus MaTeMaTUKK BXOUT:

* OBJIQJICHUE CUCTEMOM MaTeMaTUYeCKHX 3HAHUW M yMEHUH, HEOOXOAUMBIX JIJIs
MPUMEHEHUSI  MPAKTUYECKOM  JIEATCIIbHOCTH  M3YYEHUS  CMEXKHBIX  JUCIUIUINH,
MPOIOJIKEHUS 00pa30BaHMUS;

* OBJIAJICHUE HAaBbIKAMM JIETYKTUBHBIX PACCYKICHHI;

" WHTEJIEKTYaJbHOE pa3BUTUE, (POPMUPOBAHUE KAYECTB JIMUHOCTH, HEOOXOIMUMBIX
YeJIOBEKY JUJISl MOJIHOLUEHHOM >KM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTb U TOYHOCTH
MBICITM, KPUTHUYHOCTb MBIIUICHUS, HWHTYHUIUA, JIOTUYECKOE MBIIUICHUE, JJIEMEHTHI
AITOPUTMHYECKOM KYJIBTYpbl, HEOO0XOIUMOM, B YACTHOCTH, JUIsI OCBOGHHS Kypca
UH()OPMATHKY;

* (opMHpOBaHME TPEJCTAaBICHUNA 00 UIAEAX W METoJaX MaTeMaTUKH Kak
YHUBEPCAIBHOIO $3bIKa HAyKW M TEXHHUKH, CPEACTBA MOJECIUPOBAHUS SIBJICHUUA U
IIPOLIECCOB;

* [OJy4YeHHE UIKOJbHUKAMHU KOHKPETHBIX 3HAHUW O (YHKIMSIX Kak BakHeHIien
MaTEeMaTHYeCKONM MOJIEIN [JIsl OMMCAaHUS W HWCCIENOBaHHUS Pa3sHOOOpa3HBIX IMPOLIECCOB
(paBHOMEpPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIUATIbHBIX, IEPUOJUYECKUX U T.11.);

* BOCMHUTAHUE KYyJbTYpbl JIMYHOCTH, OTHOIIEGHMS K MaTeMaTUKe KakK 4YacTu
0O0IIIEYeIOBEYECKON KYJIbTYpbl, MOHMMAaHWE 3HAYUMOCTH MATEMATUKH JUIsl HAy4YHO
TEXHUYECKOTO IIporpecca;

* pa3BUTUE MPEACTABJICHUA O MOJHOW KapTUHE MHUPA, O B3aUMOCBSI3M MATEMAaTHKU
C IPYTUMH NpEIMETAMHU.

Kypc anrebpbl mocTpoeH B COOTBETCTBUM C TPAaJAWLMOHHBIMU COIEpPKATEIbHO-
METOJAMYECCKUMU JTIUHUSMU: YUCIOBOH, (DYHKIIMOHATBHOM, alrOPUTMHYECKON, YpaBHEHUN
U HEpaBEHCTB, ajredpanyeckux mpeoOpasoBanuil. B kypce anredper 9-ro kiacca
MPOJOHKAETCA CUCTEMAaTH3alUsl U pacuiupeHue cBeieHuil o ¢yHkiusx. Ha stame 9-ro
KJIacCa 3aBEPIIACTCS U3y4YCHUE PALMOHAIBHBIX YPABHEHUM C OJHOM nepeMeHHOu. JlaeTcs
MOHATHUE LEIOr0 PalMOHAIBHOIO YPaBHEHUS U €ro cTerneHn. Oco0oe BHUMaHUE yIeseTcs



PELICHUIO YPAaBHEHHU TPEThEW M YETBEPTOM CTEINEHM C NOMOLIBIO PA3JIOKEHHUS Ha
MHOXHUTEIN U BBEJCHUS BCIIOMOTATEIIBHOW NMEPEMEHHOW, UYTO IIMPOKO HMCHOJIB3YETCS B
JanbHEHNIIeM MpU PEHICHUH TPUTOHOMETPUYECKUX, JIOTapUPMUUYECKUX U APYTUX BHUJIIOB
ypaBHEHHI. PaccMaTpuBarOTCA CUCTEMBI, COJEpXKAIIUME YPABHEHUS BTOPOW CTEIEHH C
JIBYMSI HEU3BECTHBIMU. JlatoTcs mepBbie 3HAHUS 00 apU(PMETHUECKON U TeOMETPUUECKON
nporpeccusix, Kak O YacTHBIX BHJax IocienoBareiabHocTe. WM3ydas dopmyiy

) a;+a
HaXOXJIEHHs CYMMbI N IEPBLIX YIEHOB apU(PMETHYECKOH mporpeccun S =—=-n u

. bnq—b
dbopMylly CyMMBI N TEPBBIX WIEHOB TE€OMETPUYECKOW Mporpeccuu S = % :

[[eJ1ecCo00pa3HO  yACNIUTh BHUMAHUE 3aJaHUSIM, CBS3aHHBIM C HEMNOCPEICTBEHHBIM
npuMeHeHueM 3Tux Gopmyn. Cepbe3Hoe BHUMAHUE YACIIETCS (POPMHUPOBAHUIO YMEHUN
paccyxaaTh, JejaTh IPOCThIE JJ0KA3aTelIbCTBA, JaBaTh OOOCHOBAHUS BBIMOJHIEMBIX
nerictBuil. [lapannenbHO 3aKiIaIbIBalOTCS OCHOBBI [IJII WM3YYEHUS CHUCTEMATHYECKUX
KYpPCOB CT€pEOMETPpHUH, (DUNUKHU, XUMUU U JPYTUX CMEKHBIX MPEIMETOB.

[IporpamMmoii OTBOAMTCSA HA U3ydeHHME MaTeMaTtwkd B 9 xiacce 189 wacos: mo 5
4yacoB B Hezielo B | moyroauu u no 6 yacos Bo |l momyroauu.

JlaHHO€ TMIaHUPOBAHHUE OIpPEAEIAECT JOCTaTOYHbIA 00BEM y4eOHOTO BPEMEHU IS
MOBBIIIEHNS MAaTEMaTUYECKUX 3HAHWUM y4allluXcsl B CPEIHEM 3BEHE IIKOJIbI, YIYy4IICHUS
YCBOCHUS IPYTUX YUEOHBIX MPEAMETOB.

KonnuecTBo 4acoB 1o TeMaM U3MEHEHO B CBSI3U CO CIOKHOCTBIO TEM.

[IpomexxyTouHast —aTTecTalsi MPOBOAUTCA B (QopMe TECTOB, MUCHMEHHBIX
KOHTPOJIBHBIX, CaMOCTOSITEJIbHBIX, MPOBEPOYHBIX PAOOT M MAaTeMAaTHUYECKUX JTUKTAHTOB
(mo 10 — 15 MHMHYT) B KOHIIE JIOTMYECKH 3aKOHYEHHBIX OJIOKOB Y4eOHOTO MaTepuaja.
Hrorosas arrectauus nNpeaycMOTpeHa B BUJE aIMUHUCTPATUBHOW KOHTPOJILHOM paOOTHI.

N3yuenne maTeMaThKy B 9 Kilacce HampaBJeHO Ha JOCTHXKEHUE CIEAYOITUXIIEICH:

* OBJIQJICHUE CHUCTEMOM MaTeMaTUYeCKUX 3HAHUM W yMEHUN, HEOOXOIUMBIX sl
MPUMEHEHUSI B TMPAKTUYECKOW JESATEIBbHOCTH, U3YUYEHUS] CMEXHBIX JIUCIUIUINH,
MPOIOJIKEHUS 00pa30BaHMUS;

* WHTEIJIEKTYaJIbHOE pa3BUTHE, (OPMHUPOBAHUE KAYECTB JUYHOCTH, HEOOXOJMMBIX
YeJIOBEKY JJIsl TOJHOIIEHHON H3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh W TOYHOCTh
MBICIIM, KPUTHYHOCTb MBIIUICHHUS, WHTYUIUSA, JIOTUYECKOE MBIIUIEHUE, 3JIEMEHTHI
AITOPUTMHYECKON KYJIbTYphl, MTPOCTPAHCTBEHHBIX MPEJCTaBICHUN, CHOCOOHOCTh K
MIPEOJIOJIEHUIO TPYAHOCTEN;

* (QopMupoBaHue mpenCTaBICHUNH 00 HUIEIX MW METOJaX MaTeMaTUKU Kak
YHUBEPCAIBHOTO $3bIKa HAYKU M TEXHHUKH, CPEACTBA MOJECIUPOBAHUS SIBICHUUA U
IIPOLIECCOB;

* BOCIHUTAHUE KYJbTYpPhl JUYHOCTH, OTHOIIEHHUS K MaTeMaTMKe KaK K 4YacTH
00111eueIOBEYECKON KYyJIbTYpPhl, MOHUMAHUE 3HAYUMOCTH MATEMaTUKH JJId HAay4dHO-
TEXHUYECKOTO IIporpecca.

OO6mieyueOHbIC YMEHHMS, HABBIKH M CLIOCOOBI ICSITEILHOCTH.

B xome ocBoeHus coaepkaHUs TEOMETPUYECKOro OOpa3oBaHUs, Yydalluecs
OBJIAJIEBAIOT ~ PA3HOOOpa3HbIMM  CIOCOOAMU  JICSITENIBHOCTH,  MPUOOpPETAIOT U
COBEPUIEHCTBYIOT OIIBIT:

® [OCTPOEHUSA U WCCIENOBAaHUS MATEMAaTHYECKUX MOJENIeH ISl OMUCAHUSL U
pelIeHus NPUKIaAHbIX 3aa4, 3a7a4 U3 CMEKHbBIX JUCIUILINH;



® BBIMOJIHEHUS U CAMOCTOATEIHLHOTO COCTABJICHUS alTOPUTMUYECKUX MPEATHUCAHUN
U MHCTPYKIMI Ha MaTeMaTHYECKOM MaTepualie; BBIMIOJHEHUSI pPacyeTOB MPAKTUYECKOTO
XapaKkTepa; UCIOIb30BAHUS MaTeMaTHYECKUX (OPMYI U CaMOCTOSITEILHOTO COCTaBJICHUS
(dbopMys Ha OCHOBE 00OOIICHHS YaCTHBIX CITy4aeB U SKCIIEPUMEHTA;

® CaMOCTOSITEIIbHOM paboThl ¢ HWCTOYHUKAMU HHOOpPMaALUKM, OOOOIIECHUS W
CHUCTeMAaTU3allN1 MOTy4YeHHOW HH(OPMALIUY, HTHTETPUPOBAHUS €€ B TUUHBIH OIIBIT;

® TIPOBEICHHS 10KA3aTEIbHBIX PACCYKICHHM, TJOTHYECKOr0 000CHOBAHMSI BBIBOJIOB,
pazMyeHus] JIOKa3aHHBIX M HEJOKA3aHHBIX YTBEPKICHUM, apryMEHTUPOBAHHBIX U
HMOIIMOHAIIEHO YOS UTENbHBIX CYXKICHUN;

® CaMOCTOSITEIbHOM M  KOJUIGKTMBHOM  JEATEIbHOCTH, BKIIOYEHHUS CBOMUX
pE3yNbTaTOB B PE3yNbTaThl paOOTHI TPYMIbI, COOTHECEHHE CBOETO MHEHHS C MHEHUEM
APYTUX YYACTHUKOB Y4€OHOTO KOJUIEKTHBA U MHEHHUEM aBTOPUTETHBIX HCTOYHUKOB.

2. Ilnanupyembie pe3yabTaThl 0CBOEHHA YUeOHOI0 MpeaMeTa.

JInuHOCTHBIE:

1) chopMHpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS] K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH OOYYAIOIIUXCA K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU
K 00y4YEHUIO U MMO3HAHMIO;

2)  cpOopMUPOBAHHOCTb  LEJIOCTHOTO  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

3) chopMHpPOBAaHHOCTP KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOLICHMM H
COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTApLIMMHU M MIIAJIIMMU B 00111€00pa30BaTENIbHOM,
y4eOHO-HCCIIeI0BaTENIbCKON, TBOPUECKON U IPYTUX BUJIAX JIEATEIbHOCTH;

4) ymMeHue CHO, TOYHO, TPAaMOTHO M3J1araTh CBOM MBICIM B YCTHOW M MHCbMEHHOMN
pedn, TOHUMATh CMBICH TTOCTABIEHHOW 3aJa4M, BRICTpAaBaTh apryMEHTAIINIO, IPUBOIUTH
pPUMEPHI U KOHTPIIPUMEPHI;

5) TmpexacTaBieHHE O MaTEMaTUYECKOM HayKe Kak cdepe UeI0BEHYeCKOM
AESTeNbHOCTH, 00 ATamax ee pa3BUTHs, O €€ 3HAYMMOCTH JIJIS1 Pa3BUTHSI LIMBIIIA3AIINM;

6) KPUTHUYHOCTb MBIIUICHHUS, YMEHHE pAaclO3HABaTh JIOTUYECKH HEKOPPEKTHOTO
BBICKA3bIBAHUS, PA3TUICHUIO TUTIOTE3HI OT (haKTOB;

7) KpeaTUBHOCTH MBIIIUICHUSI, WHUIMATHBBI, HAXOJYMBOCTH, AKTUBHOCTH TIpU
pelIeHnH anredpanvyeckux 3ajay;

8) yMmMeHHe KOHTPOJIMpOBATh MPOLECC U pe3yJbTaT y4yeOHOW MaTeMaTU4YecKOu
JeSITeIbHOCTH;

9) cnocoOHOCTh K SMOLMOHAIBHOMY BOCHPUATHIO MaTEMAaTUYECKUX OOBEKTOB,
3a71a4, pEIICHUN, PACCYKICHUN.

MeranpeamMeTHbIE:

1) ymMeHHe CcaMOCTOSITENIbHO IUIAHMPOBATh AJbTEPHATHBHBIC IMYTH JOCTHKCHHS
1esae, 0CO3HaHHO BbIOMpaTh HauOosiee A(PPeKTUBHBIE CIMOCOOBI pelIeHUs Y4eOHBIX U
MO3HABATENbHBIX 33]1aY;

2) yMeHHEe OCYIIECTBIATh KOHTPOJIb 10 00pa3ily Mo Croco0y AeHCTBUS HA yPOBHE
MPOM3BOJIHLHOTO BHUMAaHUS U BHOCUTH HEOOXOIUMbIC KOPPEKTUBHI;

3) ymeHHue aJleKBaTHO OIIEHMBATh MPaBUJIBHOCTb W OIIMOOYHOCTH BBITIOJHEHUS
yueOHoM 3a/1a4un, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHNUS;



4) O0CO3HaHHOE BIJAJICHUE JIOTUYECKUMH JEHCTBUSAMH OIPENEIICHUS IOHATHUH,
000O0IIEHNs, YCTAaHOBJIEHUS AHAJIOTUM, KJIACCU(HUKALMU HAa OCHOBE CAaMOCTOSITEILHOTO
BbIOOpa OCHOBAHUM U KPUTEPUEB, YCTAHOBIIEHUS POJAOBUIOBBIX CBSI3EH;

5) yMeHHe ycTaHaBIMBaThb NPUYMHHO-CIEICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHUE
paccyX/1eHUs, yMO3aKIIIOUEHUs (MHIyKTUBHBIE, J€TYKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;

6) yMeHue co3aaBaTh, IPUMEHITb U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJINYECKHUE
CPEICTBA, MOJEJI U CXEMBI JUIsl pEIICHUs] yYeOHBIX U [T0O3HABATENIbHBIX 3a/1a4;

7) yMEHME OpraHu30BbIBaTh Y4€OHOE€ COTPYJHUYECTBO H  COBMECTHYIO
JESITeIbHOCTh C YYUTENIEM U CBEPCTHUKAMU: OMPENEIATh LENU, PACIpPeesiaTh PYHKIIUUA U
pPOJIM YYaCTHUKOB, B3aUMOJICHCTBOBATh M HAXOJUTh OOIIKE CIOCOOBI PabOTHI; YMEHUS
paboTaTh B TpyImIe: ciaymarh mapTHEpa; GopMynrpoBaTh, ApryMEHTUPOBATh U OTCTAaUBATh
CBOE MHEHHE; HaXOAUTh OOllee penieHue W paspemarb KOH(IUKTBL Ha OCHOBE
COrJIaCOBaHMS MO3UIUHI U yUeTa HHTEPECOB;

8) cpopMUPOBAHHOCTh Y4E€OHOM M OOILENOIB30BATEIBCKON KOMIIETEHTHOCTH B
o0JacTi HCMONb30BaHUs HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHojoruil (MKT-
KOMIIETEHTHOCTH);

9) nepBoHavalbHbIE MPEACTABICHUS 00 HAESIX M O METOJaX MATEMaTUKHU Kak o0
YHUBEPCAIBHOM S3BIKE HAyKW M TEXHUKH, O CpPEICTBE MOJEIVMPOBAHUS SIBICHUN H
IIPOLIECCOB;

10) yMeHue BUAETh MATEMAaTUYECKYIO 337a4y B KOHTEKCTE MPOOIEMHON CUTYyalluu B
APYTUX JUCUUIUIMHAX, B OKPYKAIOIIEH KU3HMU;

11) ymeHue HaxoAuTh B Pa3IMYHBIX UCTOYHUKAX UHPOpPMALMIO, HEOOXOIUMYIO ISt
pEelIeHUs] MaTeMaTHYeCKUX MPOoOJIeM, U MPEJCTABIATh €€ B MOHATHON QopMe; MPUHUMATh
pEelIeHre B YCIOBUSAX HEMOIHON U U30BITOYHOM, TOUHOM M BEPOSATHOCTHOM HH(POpMALIUK;

12) ymeHue MOHMMATh M HCIOJIb30BAaTh MATEMAaTUYECKHUE CPEICTBA HATJISJHOCTH
(cxembl, TaOMUUBI, JOUarpaMMmbl, TpaduKW) [ WUIIOCTPALUH, HWHTEPHPETALNH,
apryMeHTaluu;

13) ymeHue BbIIBUraTh THUIOTE3bl NMPHU PEIICHWH YYeOHBIX 3a7ad M IMOHMMATb
HEO0OXOJMMOCTb UX TIPOBEPKH;

14) ymeHue mpUMEHATb UHAYKTUBHBIE U JEAYKTHUBHBIE CIOCOOBI pacCyKIeHUM,
BHJIETh Pa3JIU4HbIC CTPATETUN PELICHUS 3a/1a4;

15) moHMMaHue CyIHOCTH AITOPUTMUYECKHUX MPEANUCAHUN U YMEHHE JIEMCTBOBATh
B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

16) ymMmeHHne caMOCTOSITEIbHO CTaBUTh 11€JIM, BHIOMPATh U CO3[aBaTh aJITOPUTM IS
pelieHus y4eOHbIX MaTEMAaTUUECKUX MPOoOIeM;

17) yMeHue IUTaHMPOBATh M OCYIIECTBIATH JEATEIbHOCTb, HAIMpPaBICHHYIO Ha
pelieHue 3a7a4 UCcCiIe0BaTeNbCKOTO XapakTepa.

IIpenmeTHsIe:

1) ymenue paboTath ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTYpUPOBAHUE, U3BJICUCHHE
HeoOXxoauMol uHGpOpMaIuM), TOYHO M TPaMOTHO BBIpaKaTb CBOM MBICIHM B YCTHOH H
IIUCBMEHHOW peuYd, MPUMEHSS MaTeMaTU4YEeCKyl0 TEPMHUHOJOTHMIO W  CHUMBOJIHKY,
UCIIOJIb30BaTh  pa3jiuYHble  SI3bIKK  MAaTeMaTHKW  (CJIOBECHBIA, CHMBOJIMYECKH,
rpadgudeckuii), 0OOCHOBBIBATH CYXICHHUS, MPOBOAWUTH KiacCU(PHUKAIMIO, HTOKa3bIBATh
MaTE€MaTUYECKHE YTBEPKIACHMUS;



2) BnaseHue 0a30BBIM MOHATHMHBIM amnnapaToM: UMETh IMPEICTaBICHHE O YHCIIE,
BJIAJICHUE CHMBOJIBHBIM SI3BIKOM aJIreOphl, 3HAHUE AJIEMEHTApHbBIX (YHKIIMOHAIbHBIX
3aBHCUMOCTEH, (POPMUPOBAHUE TNPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pEaJIbHOM MHpE M O Pa3IMYHbIX CIIOCO0aX MX M3Y4YEHMs, 00 OCOOEHHOCTSX BBIBOJOB U
IIPOTHO30B, HOCSALINX BEPOATHOCTHBIN XapakTep;

3) yMeHHME BBINOJHATH airedpavdeckue NpeoOpa3oBaHUs  pallMOHAIbHbBIX
BBIPQXKEHUM, MPUMEHATh UX JUIS pElIeHHs y4eOHBIX MaTeMAaTHYECKUX 3ajad M 3ajad,
BO3HUKAIOIIMX B CMEKHBIX YYEOHBIX MTPEIMETax;

4) yMeHHE TIONb30BATbCS M3YUYEHHBIMM MaTeMaTHUYeCKUMU (opmyraamMu U
CaMOCTOSITENIBHO COCTABJIATH (HOPMYJBI 3aBUCUMOCTEH MEXIy BETUYMHAMHU HA OCHOBE
0000IIECHNS YaCTHBIX CITy4aeB U SKCIEPUMEHTA;

5) yMeHue pemaTh JMHEHHbIC ypaBHEHUS;

6) oBnaseHne cucTeMor (PYHKIHMOHAIBHBIX NOHATHHI, PYHKIIMOHAIBHBIM S3bIKOM U
CUMBOJIMKOM, YMEHUE CTpOUTh TIpapuku (yHKUMN, ONUCHIBAaTh HUX CBOMWCTBA,
UCIOJIb30BaTh (PYHKIIMOHAIBHO — rpaduueckre NpeJCTaBICHUs AJIs ONMCAHUS U aHaIU3a
MaTeMaTHYECKUX 3a7a4 U pealbHbIX 3aBUCUMOCTEH;

7)oBnajeHuEe OCHOBHBIMU CHOCOOAMM IPEACTABICHUS M aHAIN3a CTaTUCTUYECKUX
JaHHBIX, YMEHHE pellaTh 3a/ayd Ha HaXO0KJIEHUE YacTOThl U BEPOSATHOCTH CIy4alHBIX
COOBITHI;

8) yMeHHUs NMPUMEHATh U3YUYEHHbIE MOHATHUS, PE3YJIbTAThl U METOJbI IPU PEIICHUN
3a7lad U3 pa3MYHBIX pa3AelioB Kypca, B TOM 4YHCJIE 3aJady, HE CBOJALIUXCH K
HEMOCPEACTBEHHOMY MTPUMEHEHHUIO H3BECTHBIX aJITOPUTMOB.

3. ConeprxkaHue y4eOHOI0 NMpeaMera.

AJITEBPA
[ToBTopenue kypca anreopst VII — VIII knaccos (5 4.)
1. Crenensb ¢ paluoHaIbHBIM TTOKazaTenaeM (204.)

CrerleHp ¢ IeIBIM IIOKa3aTeIeM HM €€ CBOWCTBA. Bo3BeleHHe YHCIOBOIO
HEpAaBEHCTBA B CTCMEHb C HATypajdbHBIM IIOKa3arelieM. ApUPMETHYECKUH KOPEHBb
HATYpaJIbHOM CTEIICHHU.

OcHoBHas 1enb — cHOPMUPOBATH IOHITHE CTEICHU C IIEJIBIM IOKa3aTeleM;
BBIPA0OTaTh YMEHHE BBINIOJIHATH IMTPEOOpa30BaHUsI MIPOCTEHIITUX BBIPAKESHUM COICPIKAIINX
CTENEHb C LENbIM MOKa3areieMm. M3ydeHue TeMbl MpeaBapseTcsl MOBTOPEHUEM MOHSATHS
CTEIIEHU C HATypaJIbHbIM IIOKA3aTEIEM U €€ CBOMCTBA. BBOAUTCS OINpeiesieHue CTENEHU C
LEJIBIM OTPUIATEIIBHBIM W HYJIEBBIM MoOKa3zareiasmu. [loBTopsieTcss cTaHgapTHBIA BU
YyHcla.

CBolCTBa CTENEHU C HATypaJbHBIM IOKA3aTEJIEM PACIIUPSIOTCS Ha CTENEHb C
LEJIBIM TOKa3aTesieM, MPUBOAUTCS NPUMEpP I0KA3aTeIbCTBA CBOMCTBA BO3BEICHUS B
CTETIEHB C LIEJIBIM OTPUIATEIIBHBIM MTOKA3aTEIEM MMPOU3BEACHUS IBYX MHOXKHUTEIICH.

VYuyammecs OBIaJA€BAIOT YMEHUAMH HAXOJWTh 3HAYEHUE CTEIEHU C LEJIbIM
MOKAa3aTeJeM MpPU KOHKPETHBIX 3HAYCHUSX OCHOBAHHUS W TIOKa3aTeisl CTENCHU |
NPUMEHSTh CBOMCTBO CTEIEHM IS BBIYMCJICHHUS 3HAYEHUM YHCJIOBBIX BBIPAXKCHUU U
BBITIOJTHEHHSI IPOCTEHIIINX TTPeoOpa30BaHUM.

[ITkOJBHUKN 3HAKOMSTCS C BO3BEICHUEM B HATYpPaJbHYI) CTEIIEHb HEPABEHCTB, Y
KOTOPBIX JIEBBIE M TMPaBble YAaCTH TMOJOXKUTEIbHBL. B nmanpHeimem 3tu 3HaHUS OyayT
MIPUMEHSATHCS MPU U3YICHUU BO3pACTaHUS U YObIBAaHUS (DYHKITHIA.
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OcHOBHOE BHUMAaHUE YJCISICTCS BBIUMCICHUIO 3HAUYCHUW CTENEHU, B YACTHOCTH C
MCTIOJb30BaHUEM KaIBKYJISTOPA.

Yyammuxcs 3HAKOMSAT ¢ TOHSITHEM KOPHS N - OM CTENEHW M IMOKa3bIBAIOT, KaK €Tro
BBIUHCIISTh.

2. Crenennas ¢yukuusa (19 4.) Obnacts onpeneneHus: pyHkuuud. Bospactanue u

k
yObiBaHne (PyHKIUU. YeTHOCTh M He4eTHOCTh (pyHkiuu. DyHkius y=— . CreneHHas
X

GyHKIIHS.
OcHOBHas 1IeJIb — BBIPA0OTaTh YMEHHE yCTaHABIUBAaTh OCHOBHBIC CBOWMCTBA IIO

3ajaHHOMY Tpaduky QyHKIHUU y = x*, y=Xx°, yzl, y=+/x, y:K, y=ax®+bx+c H
X X

M300pakaTh 3CKHU3bI IPAUKOB 3TUX PYHKIUH.
[Ipy wu3ydeHHn Marepuana JaHHOM TJIaBbl YrayOJsiOTCS M CYIIECTBEHHO
pacpsroTcss (PyHKIHOHAJIbHbIE MpeacTaBieHus ydamuxcsa. Ha mpumepax (yHKumii

1 o .
y=x3, y=; ) y=\/; pacCMaTpuBarOTCd OCHOBHBIC CBOHCTBA CTCIICHHOH q)YHKLII/II/I,

KOTOpBIE MOCJI€ M3YYEHHUs CTENEHH C JCHCTBUTEIBHBIM IIOKA3aTEJeM JIATYT B OCHOBY
(bopMUpOBaHUs TPEACTABIECHUN O CTENEHHOW (YHKIMHU C JIIOOBIM JEHCTBUTEIBHBIM
nokasareieM. 3Jechb BaXKHO HE TOJIbKO H3YYUTh CBOMCTBA M TpaMKU KOHKPETHBIX
(GyHKIU, HO U 1TOKa3aTh MPUKIAIHON aCleKT X MPUMEHEHHUS.

VYyamuMmcs npeAcTOUT OBJIAJETh TAKUMU CBOWCTBAMH, KaKk 0OJIACTh OMpEJENICHUS,
YETHOCTh ¥ HEYETHOCTh (DYHKIIMH, BO3paCTaHHUE U yObIBaHHE (PYHKIIMU HA MPOMEKYTKE.

C Bo3pactranueMm u yobiBaHueM (yHKIMH ydaiiuecs Berpedanuck B VI kiacce, HO
JUIIb MPU U3YYEHUH JAHHON TeMbl (POPMYIUPYIOTCS UX ONPEACIICHHUS, a CIeI0BATEIbHO,
MOSIBJISIETCS BO3MOKHOCTh aHAJTMTUYECKH J0Ka3aTh BO3pAaCTaHUE U yObIBaHUE (YHKLIMU Ha
MPOMEXKYTKE (OJHAKO TMPOBEACHUE MOAOOHBIX JI0KAa3aTeIbCTB HE BXOJIUT B YHUCIO
00s3aTeNbHBIX yMEHHH). Yuammecs MODKHBI HAyYUThCS HAaxXOJIUTh TMPOMEKYTKH
BO3pacTaHus U yObIBaHUSI C IOMOIIIBIO TpaduKa paccMaTpuBaeMon (PyHKITUH.

[Tpy wu3ydeHMn KaxaoW (QYHKIUU MPEArnoyiiaraercsi, 4YTOo Yydyallhuecss CMOTryT
M300pa3uTh 3CKU3 rpaduka paccMaTpuBaeMoil GyHKIIMU U MO rpaduKy MEPEeUUuCIUTh €e
coiictea. C  mnomomp0  (QyHKIUU yzg YTOYHSIETCSI ~ NOHSATHE  OOpaTHOU
MPONOPLUOHAIBHOCTH.

3. Ilporpeccun (15 4.)

YucnoBas nociieoBaTeIbHOCTb. Apr(pMeTHYecKas U reoMeTpuIecKasi Mporpeccumu.
@opMynbl N —TO YjeHa, CyYMMbl N MEPBbIX YJIECHOB apU(PMETUUECKON U T€OMETPUUECKON
IIPOrPECCUM.

OcHOBHasi 1eNb — TO3HAKOMUTH YYAlIUXCA C TMOHATHSAMHU apu(PMeTHudecKorl u
reOMETPUYECKOU IPOTrPECCUi.

VYyaniuecs: 3HaKOMSITCS C YUCJIOBBIMU MOCIIEIOBATENBHOCTSIMH, YUaTCs 1O 33JJaHHOM
dopMysie N — ro ujgeHa NPU PEKypPPEHTHOM CIOcO0e 3aJaHusl MOCIEAOBATEILHOCTU
HAXOJUTh YIEHBI TOCJIEI0BATEIbHOCTH.

3HAKOMCTBO C apuU(PMETHUUECKOI U TEOMETPUUECKON MPOTPECCUSIMH KaK YUCIOBBIMH
MOCIIEAOBATEIBHOCTAMU OCOOBIX BHJIOB MPOMCXOAUT HA KOHKPETHBIX NPAKTHUECKUX
npumepax. @opmynsl N — ro  ujleHa U CyMMBI MEPBBIX N WIEHOB 00EUX MPOrpeccuit
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BBIBOJIATCS YYHMTENEM, OJHAKO TpeOOBaTh OT BCEX YYAIUXCS YMEHHsI BBIBOJIUTH ITH
dbopmybl HeoOs3aTENbHO. YTpaKHEHUS HE JIOJDKHBI MpeAnojaratb HCIOJIb30BaTh B
CBOEM pellieHuu (popmyJ1, He IPUBEACHHBIX B yUEOHUKE.

4. Cnyuaitabie coobiTus (134.)

[leap: 03HAKOMUTH OOYYAIOIIUMXCS C TIOHSATHSIMHU TIEPECTAHOBKH, pa3MEIICHHUS,
COUYETaHUS U COOTBETCTBYIOIIMMU (HOpMyJaMu JUIsl MOJCYETa UX YHUCIIA; BBECTU MOHSATHUS
OTHOCUTEJIBLHOM YaCTOTHI U BEPOSITHOCTU CIYYaHHOTO COOBITHSI.

CoObITHSI HEBO3MOKHBIE, IOCTOBEPHBIE, CiTydaiiHbie. COBMECTHBIE U HECOBMECTHBIE
coOpiTusA. PaBHOBO3MOXKHBIE cOObITHA. Kiaccmueckoe ompeneneHue BEpPOSITHOCTH
coOwiTusa. [lpencraBieHne o reoMETpPUYECKON BEPOSTHOCTH. PelieHne BepOATHOCTHBIX
3aa4 C MOMOIIBI0O KOMOMHATOPUKH. [IpOTHBOMONIOKHBIE COOBITHS M UX BEPOSITHOCTH.
OTHOocHUTENbHAST YacTOTa M 3aKOH OOoNbIIMX Yuced. TakThka Wrp, CHpaBeIJIUBBIE WU
HECITPaBE/IMBBIE UTPBHI.

YMeTh: OpUEHTHPOBATHCS B KOMOMHATOPHUKE; CTPOUTH JIEPEBO BO3MOMKHBIX
BApUAHTOB

3HaTh U YMETh N0JIb30BaThCs (POPMyJIaMu I PEIIeHUs KOMOMHATOPHBIX 3324

5.Cny4aitHpie BEeIUYUHBI. (54)

Tabmuupbl  pacmpejiefieHds 3HAYEGHUW — CllydaiiHOM  BenuuuHbL.  HarmsmHoe
IIPEICTABIICHUE PACIpPENEICHUs] CIy4YallHOM BEJIMYMHBL: ITOJINTOH YacTOT, JUArpaMMbl
KpYyroBble, JIMHEWHBIE, CTOJOYaThle, THCTOrpamMMma. [eHepaibHasi COBOKYIHOCTh MU
BbIOOpKa. PenpeseHrarnBHas BbIOOpKa. XapaKTEPUCTHUKUA BBHIOOPKH: MOJa, MEAHAHA,
cpennee. IIpeacraBienne 0 3aK0HE HOPMAIBHOTO PACIIPEAECICHUSI.

YMeTh: onpenensiarth KOJWYECTBO PAaBHOBO3MOMKHBIX — HMCXOJOB  HEKOTOPOTO
UCIIBITaHUS;

3HaTh  KJIACCHUYECKOE OMNpeNesieHue BepOSITHOCTH, (HOPMYIY  BBIYUCICHUS
BEPOSITHOCTH B CIIy4ae UCX0/1a MPOTUBOIMOJIOKHBIX COOBITUI

6. MnoxectBa. Jloruka. (74) IloaMHOXECTBO, MHOXECTBO, JJIEMEHTHI
MHOXECTBA, Kpyru Jinepa. BeickazbiBaHue, OTPUILIAHUE BBICKA3bIBAHUS, MPEIJIOKEHUS C
IIEPEMEHHBIMH, MHOXECTBO HCTUHHOCTH, PABHOCWIBHBIE MHOXECTBA, CHMBOJIBI.
YpaBHEHHUE OKPYKHOCTH.

YMeTb: pemare 3aJadd, INPUMEHSS TEOPEMBl MHOMKECTB, Kpyru Oiliiepa, C
WCIIOJIb30BAHUEM JIOTUYECKUX CBSA30K «H, «HAIIN», KHEM.

3HaTh MOHATHS MHOXKECTBA, TOJJMHOKECTBA, MIEPEeCEUCHNE MHOKECTB, 00bEeTUHEHHE
MHOKECTB; TOHSITUE BbICKA3bIBAHMSL.

7. IlopTopenue. Pemenue 3amay (18 u)

I'EOMETPUA

1. Bekropsl. MeTon koopauHaT

e Bekrop. [Inuna (Mogyib) BekTopa. PaBeHCTBO BEKTOPOB.

e Onepauny HaJ BEKTOPAMHU: CJOKEHHE W BBIUMTAHUE BEKTOPOB, YMHOKEHHE
BEKTOpA Ha YKCJIO, Pa3JIOKEHUE.

e [I[pyuMeHeHNE BEKTOPOB K PELIEHUIO 3a/1a4: CPEIHSIS JINHUS TPANCLUH.

e KoopanHatsl BekTopa. Penienue npoctedmmx 3a1a4 B KOOPAUHATAX.

e KoyummHeapnsle BekTOpbl. lIpoexkums Ha ocbk. Pasnoxenue BekTopa 110
KOOPJIMHATHBIM OCSIM.
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e YpaBHEHHE NPSIMOU U OKPYKHOCTH.

OcHoBHas 1€ — cPOpPMUPOBATH MOHATHE BEKTOpa KaK HAIPABJICHHOIO OTpe3Ka,
MOKAa3aTh y4alllUMCs IPUMEHEHUE BEKTOPA K PELICHUIO MPOCTEUIINX 3a4a4.

[Ipy wu3yyeHMH MAAHHOM TEMbl OCHOBHOE BHHUMAHHUE YIESAETCS BBINOJHEHUIO
ornepanuid HajJ BeKTOpaMu B reomerpuueckoil ¢dopme. [loHsTHE paBeHCTBa BEKTOPOB
BBOJIUTCS HAa HWHTYUTHUBHON OCHOBE. 3aBEpIIAECTCd H3YyYEHHE TEMbl 3HAKOMCTBOM C
MOHSATUEM KOOPJMHAT BEKTOPA.

2. CooTHOILIEHUS MEXAy CTOpOHAMH U yriamMH TpeyroibHuka. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB.

e CuHyc, KocuHyc U TaHreHc yria ot 0° mo 180°; mpuBeneHUe K OCTpOMY YIIy.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. POPMYIIbI, CBSI3BIBAIOIINE CHHYC, KOCUHYC,
TaHI'€HC, KOTAHT'€HC OJHOTO U TOTO K€ YIJIA.

e Gopmyna, BBIpAKAKOIIAs IUIOMIA[b TPEYTrOJIbHUKA YEpe3 JBE CTOPOHBI M YIoJl
MEXy HUMH.

e Teopema KOCHHYCOB M TEOpEMa CHHYCOB; MPUMEPbl HMX HNPUMEHEHUS s
BBIYMCIICHHS] 3JIEMEHTOB TPEYTOJIbHUKA.

e CKaJsIpHOE MPOU3BEAECHUE BEKTOPOB. YTOJI MEXKY BEKTOPAMH.

OcHOBHas LI€Jb — MO3HAKOMHTH YYAIMXCS ¢ OCHOBHBIMH aJIOPUTMAaMU PEIICHHUS
IIPOU3BOJIBHBIX TPEYTOJIBHUKOB.

B nmnponecce wu3yyeHus [JAHHOM TEMbl 3HAaHHS YYalluXcsd O TPEYTOJIbHUKAX
JOMOJHAOTCS  CBEICHMSIMHM O METOJAX BBIUMCICHUS JJIEMEHTOB IPOM3BOJIBHBIX
TPEYroJIbHUKOB, OCHOBAaHHBIX Ha TEOpEMaxX CUHYCOB M KOcHHYycOB. Kpome Toro, 31ech xe
yyalyMecs 3HAKOMSTCS ele ¢ ogHoM (opmysoi muiom@aau TpeyroiabHuka. I[lpu sTom
BOCITPOMU3BEJICHUS JOKA3ATEIbCTB 3TUX TEOPEM OT YUAIUXCS MOKHO HE TpeOOBaTh.

3. JnuHa OKpy>KHOCTH M IUIOIIAb Kpyra

e [IpaBuJIbHBIE MHOTOYTOJIbHUKHU.

e BriucaHHble ¥ ONIMCAaHHBIE OKPY>KHOCTH ITPAaBUIILHOTO MHOTOYT'OJIbHHKA.

e ®opMysbpl, BbIpaXAKOUIME IUIOLNIAAb MPABWIBHOIO MHOIOYIOJBHUKA 4Yepes3
MEPUMETP U PAANYC BIIMCAHHOW OKPY>KHOCTH.

e [TocTpoeHue npaBUIBLHBIX MHOTOYTOJIbHUKOB.

e JiinHa oKkpyx)HOCTHU. HHcio r.

e [[;omap Kpyra v miomajaps CEKTopa.

OcHOBHasi 1Eedb — PACIIMPUTh U CHUCTEMATU3WPOBATh 3HAHUS Yydalluxcs o0
OKPYXHOCTSIX 1 MHOTOYTOJIbHUKaX. B 3TOl TeMe yualuecs 3HaKOMSTCS ¢ OKPY>KHOCTSIMU,
BIMCAHHBIMUA B MPABUIIbHBIE MHOTOYT'OJIbHUKH, U OKPYKHOCTSIMH, OMMCAHHBIMH OKOJIO
MpaBUIbHBIX MHOTOYTOJBHUKOB, W HX cBoicTBamu. [lpm 3TOM BOCHpou3BeaeHUS
JI0Ka3aTeNIbCTB ATUX TEOPEM MOKHO HE TpeOOBaTh OT BCEX YUAILUXCSI.

3nech yJaluecs Ha MHTYUTUBHOM YPOBHE 3HAKOMSITCS C IIOHATUEM TpeJena U C ero
MOMOUIBIO PACCMATPUBAIOT BHIBOA (POPMYJI IJTMHBI OKPY>KHOCTH U IJIOLIAAN KpyTa.

4. JIBrokeHue

e [Ipumepsb! nBUKEHUI QUTYP.

e [lapayutenbHBIN IEPEHOC U TTOBOPOT.

OcHOBHas 11€1b — MO3HAKOMUTDH YYaIIUXCS C MOHSITUEM ABUKEHHS HA IIOCKOCTH:
CUMMETPHIMU, MTapaUIeIbHBIM EPEHOCOM, IOBOPOTOM.
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[TonsitTue oToOpaskeHUsl MIOCKOCTU Ha ceOsl KaK OCHOBBI NIl BBEICHUS TMOHSITHS
JBUKEHUSI pacCMaTpUBAETCA HAa UHTYUTUBHOM YPOBHE C NPUBJIEUYECHUEM YK€ MU3BECTHBIX
y4yalumMcs HOHATUN OCEBOM U LIEHTpalIbHOM cuMMeTpuu. V3yueHne noHATUsl JBUKEHUS U
€ro CBOMCTB JJa€TCSl B 03HAKOMUTEJIBHOM ILIAHE.

[Tpu m3ydyeHHH TeMbl OCHOBHOE BHUMAaHHE CIIEIYET YJEIUTh BbIPaOOTKE HABBHIKOB
HOCTpPOEHUs1 00pa3oB TOYEK, OTPE3KOB, TPEYTOJIBHUKOB TP CUMMETPHSX, NapaJlJICIbHOM
HEpEeHOCe, TOBOPOTE.

5. IloBTopenue. Pemenue 3anau
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4. TemaTHuecKoOe IJIAHUPOBAHUE yqeﬁﬂoro nmpeamera
Ta6Jmua TCMATHYCCKOT'O IIJIAHUPOBAHUA 110 MATCMATHKC Ha 9 knacc.

No Koui- HUcnoab3yemblie
[lnanupyemMble pe3yJIbTaThl OCBOEHUSI 3J1eKTPOHHBbIE
n/n Tema ypoka Bo MaTepuajia (ungposbie)
4acoB
pecypcsbl
IloBTOpEHNE
1- 2 | Uacrpykrax mo Th. [ToBTopenue xkypca 2 3Hath mpaBwia noseaeHus u Th. https://resh.ru
anreops 8 kimacca. HepaBeHCTBO. -yMETh MPOBOJIUTH 3aMEHY ITePEMEHHOM;
KBanpaTHbie KOpHHU. -yMETh peliaTh KBaJApaTHbIC YPaBHCHUS U
ypaBHEHUS, TIOTyYUBIITHECS U3 3aMEHBI;
-3HaTh W yMETh pemaTh OWKBaJIpaTHHIC
ypaBHEHUS
3 -4 |IloBTOopeHnne Kypca anreopsl 8 Kimacca. 2 -3HaTh M TIOHMMATh aJroput™M pemenwus | https://resh.ru
KBanpaTtHbie ypaBHEHHUS M HEPABCHCTBA. HEPaBEHCTB;
CamocTosTenbHast paboTa 1Mo Teme -yMeTh TIPaBWIbHO HAWUTH OTBET B BUJC
«Pemenue KBaJpaTHBIX ypaBHEHUH U YHCIIOBOTO MPOMEKYTKA
HEPaBEHCTBY» -yMeTh pelllaTh HEPaBEHCTBA, WCHOJIb3Ys
METOJ] HHTEPBAJIOB
5 Bxonanas koHTposbHas paboTa 1
6 Pabora Hajg ommoKkaMu. 1 -3HATh CBOICTBA ocHOBHBIX | https://resh.ru
MHOroyroJisHUKY (OTpeIeeHIe, YEeTHIPEXYTOJILHUKOB;
CBOMCTBA, (hOPMYJIBI ILJIOIIAIEH ). -3HaTh (DOPMYJIBI TUTOIIAICH;
-yMETh CTPOUTh MHOTOYTOJBHHKH H TIO
YEePTEIKY ONPEACISATh UX CBONCTBA
7 OKpY>KHOCTb, JJIEMEHTBI OKPYKHOCTH. 1 -yMeTh CTPOWTH BITUCAaHHbIC W omnucaHHble | https://resh.ru
BrincanHas 1 onucaHHas OKPY>KHOCTb. OKPY>KHOCTH;
Bune! yrinos. BIIM -3HATh JJIEMEHTHI OKPYKHOCTH;
-pasu4aTh MEHTPAIbHBIC U BIVCAHHBIC YTIIbI

CreneHs ¢ paluOHAJIbHBIM IIOKA3aTCJICM
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8-9 -3HaTh OIpeEICIIeHne CcTermeHu ¢ 1enasiM | https://resh.ru
CTeneHb ¢ IebIM TI0Ka3aTesIeM. OTPHIIATESIILHBIM MTOKa3aTeIeM
-yMETh TMPEACTaBISATh CTENEHb C ICJIBIM
OTPHIIATEIIHBIM TOKAa3aTeNIeM B BUAC IPOOH
1 Ha00OPOT.
10 | CreneHb ¢ IENBIM TOKa3aTelIeM. -3HaTh OMpEJCIICHHe CTeleHu ¢ 1ensiM | https://resh.ru
OTPHIIATEIILHBIM MTOKa3aTeaeM
-yMETh MPEACTaBIATh CTEHCHb C ICIIBIM
OTPHIIATEIIHHBIM [TOKA3aTeIEM B BHIC JPOOH
1 Ha00OpOT.
11 | CreneHb C IEIBIM TIOKA3aTeIICM. -3HaTh oOmpejeleHre creneHu ¢ 1ensiM | https://resh.ru
OTPHIIATEIILHBIM MTOKa3aTeIeM
-yMETh TMPEACTaBIATh CTENEHb C ICJIBIM
OTPHIIATEIIHBIM MOKAa3aTeJIeM B BUIC IPOOH
¥ Ha00OpOT.
12 Apudmerndecknii KOpeHb HATypPaIbHOM -yMETh BBIUMCIIATH apupMeTHueckuii kopens | https://resh.ru
CTEIICHU. I1 —OU CTETNIEHHU,
13 | ApudMeTuiecKkuii KOpeHb HATYPaTbLHOU -yMeTb BBIUMCIIATH apupMeTHueckuii kopens | https://resh.ru
CTCIICHU. 1 —OM CTEIICHH,
14 | ApudMeTniecKkuii KOpeHb HATYPATbHOM -yMeTb BBIUMCIIATH apupMeTHueckuii kopens | https://resh.ru
CTCIICHU. 1 —OM CTEIICHH,
15 | Apudmerndeckuii KOpeHb HATYPATbHOU -yMeTh BBIUMCIATH apupMeTrueckuii kopens | https://resh.ru
CTCIICHHU. 1 —Ol CTCIICHH,
16 | CoiicTBa apupMeTHIECKOr0 KOPHSI. -3HaTh CBOMCTBa apudmerndeckoro kopus 1 | https://resh.ru
—Oi1 CTCIICHH,
-yMeTh MPHUMEHSATh JaHHBIE CBOWCTBA IMPH
YIIPOUICHHUU BBIPAKCHUM.
17 | CBoiicTBa apu(h)METHICCKOTO KOPHSL. -3HaTh CBOKMCTBa apudmerndyeckoro kopus m | https://resh.ru

—Ol CTENEHHU,
-yMETh IPUMEHATH IAaHHBIE CBOWCTBA IIpU
YIIPOLIECHUU BBIPAYKECHUM.
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18 | CBoiicTBa apr(pMeTHICCKOTO KOPHSI. -3HaTh CBOMCTBa apudmerndeckoro kopus m | https://resh.ru
—OH CTENCHH,
-yMeTh TPHUMEHATh JaHHBIC CBOKMCTBA IMPH
YIPOILICHUN BhIPAKCHUIA.
19 | CoiicTBa apr(pMeTHIECKOTO KOPHSI. -3HaTh CBOMCTBa apudmerndeckoro kopus m | https://resh.ru
—OM CTEICHH,
-yMeTh MNPUMCHITH JaHHBIC CBOMCTBAIPH
YOPOILIECHUH BBIPAKEHUMN.
20 | CremneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIEM -3HaTh OIpe/eIIeHUe CTETICHU c | https://resh.ru
panroOHAILHBIM ITOKa3aTeIeM
-yMeTh IPECTABIIATh CTEIeHb C
palMOHAIBLHBIM TI0Ka3aTeIeM B BUE IpO0OU U
Ha00O0POT.
21 | CremneHb ¢ palliOHATIBHBIM ITOKA3aTeIIEM -3HaTh OIpe/IeIICHUE CTETICHU c | https://resh.ru
paIMOHATILHBIM ITOKa3aTeJIeM
-yMETh PEICTABIIATh CTCTICHB C
palroOHAILHBIM ITOKa3aTeIeM B BUIE APOOH U
Ha00OPOT.
22 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTCIICM. -3HATh OIpeIeTICHHUE CTEIEHU c | https://resh.ru
BIIM PALMOHAIIBHBIM TTOKA3aTeJIEM
-yMETh NPECTABIIATh CTEIeHb C
palMoOHAILHBIM TTOKa3aTeIeM B BUE ApO0OH U
Ha00O0POT.
23-24 | Bo3BeneHue B CTENEHb YUCIIOBOIO Bo3ssenenue B CTEIEHD yucaoBoro | https://resh.ru
HEPABEHCTBA. HEPABEHCTBA.
25 | Bo3BeneHue B CTEIIEHb YHCIIOBOTO Bossenenne B cremeHb  umcioBoro | https://resh.ru
HepaBeHcTBa. BIIM HEPABEHCTBA.
26 | Obobmaromuii ypok 1mo reme «CTeneHs ¢ -yMETh IPUMCHSTH cBoiicTBa | https://resh.ru

palMoOHAIBHBIM NOKa3aTesiem» BIIM

apu(PpMETUIECKOTO KOPHS 1T —O¥ CTENEHU MPU
YOPOIICHUU  BBIPAKEHUH UM PEIICHUH
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IIOKAa3aTCJIbHBIX ypaBHeHHﬁ.

27 | O6o6marommii ypok mo teme «CTerneHb ¢ 1 -yMeTh MIPUMEHSTH cBoiicTBa | https://resh.ru
panroHAIBHBIM NTOKa3aresnem» BIIM apu(pMeTHUYECKOro KOpHA I —Oi CTETIeHHU MPH
VIPOIICHAA  BBIPAKCHUH W pEIICHUH
ITOKA3aTEJIbHBIX YPABHEHUMN.
28 | O6o6marommii ypok mo teme «CTerneHb ¢ 1 -yMeTh MIPUMEHSTH cBoiictBa | https://resh.ru
paloHaILHBIM TIoKa3zateaem» BIIM apu(METHUECKOTO KOPHSI IT —OH CTETICHU MPH
VIOPOLICHUHA  BBIPQKEHUH W pEIICHUH
NOKA3aTeJIbHBIX YPAaBHEHHIA.
29 | KonTponpHas pabota o treme «CTerneHb 1 -yMETh YIPOIIaTh BBIPAKEHUS € PEIIaTh
C palMOHAILHBIM TIOKA3aTeIeM NOKa3aTeJbHbIE YPABHEHUSI.
30 | AHaym3 KOHTPOJILHOU PabOTHI. 1 -yMeTh HaXOJWUTh 00JacTh ompezeneHus u | https://resh.ru
Oo6usacth onpeneneHus: QyHKIMH. 00J1aCTh 3HaYeHUs1 (QYHKIINH;
31 | Ilonstue BeKTOpA. 1 - OmIpeleIicHHEe BEKTOpa, BHJIBI BEKTOpOB, | https://resh.ru
JUTMHA BEKTOPa
-yMeTh Hu300pakatb, 0003HA4YaTh BEKTOP,
HYJIEBOW BEKTOD;
-3HAaTh BUJBI BEKTOPOB
32 | Ilonstue Bektopa. BIIM 1 - ompejeicHHE BEKTOpa, BHIBI BekTOpos, | https://resh.ru
JUTHHA BEKTOPA
-yMeThb Hu300pakatb, 0003HA4YaTh BEKTOP,
HYJIEBOM BEKTOD;
-3HAaTh BUJIbI BEKTOPOB
CreneHHast pyHKIUS.
33-34 | Bo3pacranue u yobiBanue QyHKITUH. 2 -yMeTh  ompenenaTh  Hynmu  QyHkuuw, | https://resh.ru
IPOMEKYTKH BO3pacTaHUs U yObIBaHUS
35 Bospacranve n yObiBaHUE (YHKIIHH. 1 -yMeTh  ompedenaTh  Hymu  (yHkuuu, | https://resh.ru

MIPOMEKYTKU BO3pACTaHUS U yOBIBAHMUS
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36

Bo3spacrtanue u yosiBaHUe QYHKIIUH.
BIIM

-yMeTb  ONpeNesTh  Hylau  (PyHKIUWH,
MPOMEKYTKU BO3pACTaHUs U YOBIBAHMUS

https://resh.ru

37

YeTHOCTh U HEYETHOCTh (DYHKIIUU.

-yMeTh M0 (HOopMyIie ONpPeaeNnsaTh YETHOCTh U
HEYETHOCTh (PYHKIINH;

-IIPUBOIUTH IPUMEPHI STUX (DYHKIIUH;

-3HaTh KakK pacHoJOKeH Trpaduk 4YeTHON u
HEYETHON (PYHKINH

https://resh.ru

38

YeTHOCTh U HEYETHOCTh (PYHKITUU.

-yMeTb 10 (HopMyJie ONpeaesiTh YETHOCTh U
HEYETHOCTh (PYHKITUY;

-IIPUBOIUTH IPUMEPHI ITUX (DYHKIIHIH;

-3HaTh KaK pacCIoJIOXKEH TIpaduK YeTHOU u
HEYETHOU (PYHKINH

https://resh.ru

39

Oynkius y=K/x.

-3HaTh CBOWCTBA QyHKIHSA y=K/X,
-yMeTb CTpPOUTh Tpapuk ¢GyHKIHH Y=K/X,
MPaBUJIBLHO YUTATh IpaduK.

https://resh.ru

40

Oynkius y=K/x.

-3HaTh CBOWCTBA QyHKIHSA y=K/X,
-yMeTb CTpPOUTh Tpapuk ¢GyHKIHH Y=K/X,
MPaBUJILHO YUTATh I'paduK.

https://resh.ru

41

Oynkius y=K/x.

-3HaTh CBOWCTBA QyHKIHMS y=K/X,
-yMeTb CTpPOUTh Tpapuk ¢GyHKIHH Y=K/X,
MPaBUJILHO YUTATh I'paduK.

https://resh.ru

42

HepaBeHcTBa 1 ypaBHEHUS, COIEpKAILIAE
crernelp. BIIM

-YMETh UCIOJIb30BaTh CBOMCTBA CTEIIEHHOU
(GYHKIHMY TIPU PEIICHUN PA3TUIHBIX
YPaBHEHUM U HEPABEHCTB.

-YMETh PelIaTh UPPALUOHAIBHOE YPABHEHUE.

https://resh.ru

43

HepaBeHcTBa 1 ypaBHEHUS, CONEPKALLIAE
crennedb. BIIM

-yMETh UCIOJIb30BaTh CBOMCTBA CTEIICHHOU
(GYHKUMU NIPU PEIICHUN Pa3TUYHbIX
YpPaBHEHUI U HEPABEHCTB.

https://resh.ru

44

HepaBeHcTBa 1 ypaBHEHUS, CONEPKALLIAE
crennedb. BIIM

-yMETh UCIIOJIb30BaTh CBOMCTBA CTEIICHHOU
(GYHKUIMU NPU PEIICHUN Pa3TUYHbIX

https://resh.ru
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ypaBHEHUH U HEPABEHCTB.
-YMETb peliaTh UPPAIMOHAIILHOE YPABHEHHE.

45

HepaBeHCTBa M ypaBHEHMUS, COAEPKAIINE
crerneHs. BIIM

-yMETb UCIOIb30BaTh CBOMCTBA CTEIIEHHON
(GYHKUIMU NPU PEIICHUN Pa3TUYHbIX
ypaBHEHUH U HEPABEHCTB.

-YMETh pPelIaTh HPPALMOHAIIBHOE YPABHEHHE.

https://resh.ru

46

HepaBeHcTBa 1 ypaBHEHUS, COAEPKAIINE
crerneHp. BIIM

-YMETb UCII0JIb30BaTh CBOMCTBA CTENIEHHON
(GYHKIIUH TIPU PELICHUH Pa3INYHbIX
YPaBHEHHUU U HEPABEHCTB.

-YMETh PEIIATh UPPALMOHAIBHOE YPABHEHUE.

https://resh.ru

47

Oo6o06maromuii ypok . CaMocTosTeIbHAS

pabora 1o teme «CterneHHast PyHKIUS».

-4eTKO 3HaTh AJITOPUTM MOCTPOEHUs rpaduka
byHKIMH, CBOMCTBA (DYHKITUY;

-YMeTb CTPOUTH rpaduK QPyHKITUH;

-YMETb peliaTh UPPAIMOHAIILHOE YPABHEHHE.

https://resh.ru

48

O06o01maronmit ypox .

-4eTKO 3HaTh AJICOPUTM NOCTPOEHUS rpaduka
(GyHKUIHMH, CBOMCTBA (DYHKIIUH;

-YMETb CTPOUTH rpaduK QPyHKIUH;

-YMETh pellaTh UPPAIMOHAIIBHOE YPABHEHHE.

https://resh.ru

49

KonTtponwshas pabora o teme
«CrenenHas QyHKIIHS »

-yMeTb CTPOUTH rpaduk GyHKIHU y=K/X,
MPaBUJILHO YUTATh TpaduK.
-YMETb peliaTh UPPAIMOHAIILHOE YPABHEHHE.

50

AHanu3 KOHTPOJIbHON PabOThI

-IIPUBOJUTH IIPUMEPHI
MOCJICA0BAaTEILHOCTEH;

-yMETh ONPEACIATh WICH
MOCJIEA0BATEILHOCTHU 110 hopmyJie

https://resh.ru

o1

CrnoxeHure 1 BBIUMTaHHUC BCKTOPOB.

-YMETb MPAKTUUCCKHU CKIAAbIBATL U
BBIYHTATL JIBa BCKTOPA, CKJIaJbIBATh
HCCKOJIBKO BEKTOPOB

https://resh.ru

52

CnoxxeHue 1 BEIYMTAHUE BCKTOPOB.

-YMCTb ITPAKTUYCCKU CKIIAAbIBATL U
BbIYUTATh ABAa BCKTOpPA, CKJIIaAbIBATh
HCCKOJIBKO BCKTOPOB

https://resh.ru
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53

CnoxeHue v BeluMTaHne BeKTopoB. BIIM

-YMCTh IIPAKTHUYCCKH CKIAJIbIBATH U
BBIYUTATDL ABAa BCKTOPA, CKIIAAbIBATH
HCCKOJIBKO BCKTOPOB

https://resh.ru

[Iporpeccun.

54

YucoBas mocie10BaTeIbHOCTb.

-IIPUBOJIUTH ITPUMEPHI
MOCJIC0BAaTEILHOCTEH;

-YMETH OMNPEICIISITh YIEH
MOCJICTIOBATEIHLHOCTH 110 (hOpMYyIIe

https://resh.ru

55

Apudmerrueckasi mporpeccus.

-YMETh ONPENEIIATh BUJ IPOTPECCUH T10 €€
OIIPENEIICHUIO;

-3HATh U MIPUMEHSTH IPU PEIICHUU 3314
yKa3aHHYI0 GOopMyTy

https://resh.ru

56-57

Apudmernueckas nporpeccus.

-YMETh ONPENEIIATh BUI IPOTPECCHH TI0 €€
OIIPEIENICHHUIO;
-3HATh U IPUMEHSATH NP PELICHNUHN 3a7a4

yKa3aHHYI0 (hopmyIy

https://resh.ru

58-59

CymMa 11 IepBbIX YWICHOB
apru(pMETUIECKOI MPOTrPECCUU.

-yMeTb HaXxOJIUTh CYMMY apu(PMETHICCKOM
nporpeccuu mo Gpopmyre

https://resh.ru

60

CamocrosiTennbHast paboTa TIO TeMe
«ApudmeTrdeckast IpoOrpeccHs»

-YMETb HaXOJIUTh HYKHBIN YJICH
apu(pMETUIECKOIN MPOTPEeCCUu;
-TI0JIb30BATHCS (POPMYJION CYyMMBI N YJICHOB
apu(pMETUIECKOIN MPOTPEeCCUu;

-OIpCACIATE ABJACTCA JIM JdHHOC YHCIIO

YJICHOM apu(hMETUYECKON NPOrPECCUH

https://resh.ru

61-63

I'eomerpuueckas nporpeccus.

-3HATh OINPEIEICHUE TEOMETPUUECKON
MIPOTPECCHH;

-YMETh PACTIO3HABATh FEOMETPUUECKYIO
IIPOTPECCHIO;

-3HaTh JaHHYIO (OPMYJTy U YMETh
MCITI0JIB30BATh €€ IPH PEIICHUH 3a7a4

https://resh.ru
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64 | Cymma 1 IepBBIX YJICHOB -3HaTh U YMETh HAXOJUTh CYMMY https://resh.ru
T'eOMETPHUYUECKOM MPOrPECCHH. reOMETPHUYUECKOM Mporpeccuu mo hopmyiie
65 | beckoHeuHo yOBIBaroIIast -yMETh HAXOJHUTh CYMMY O€CKOHEUHOM https://resh.ru
reOMETPHUCCKas IIPOTrPEeCCHs TeOMETPUYUECKOM MPOrPECCHH
-MIPEJICTABJIAThH B BUJIC OOBIKHOBEHHOM JPOOH
OECKOHEYHYIO JECATUYHYIO IPOOb
66 | CamocrosiTenbHas pabora o TeMe https://resh.ru
«IIporpeccun»
67 | KonrponbHas pabora 1o TEME -YMETb HAaXOJIUTh HYKHBIN YJIECH
«[Iporpeccun» reOMETPUYECKOM MPOrPEeCcCHH;
-[10JIb30BaThCs (POPMYJIION CyMMBI N Y4JICHOB
r€OMETPUUECKOU MPOrPECCHUH;
-TIPEJICTABIIATH B BUJI€ OOBIKHOBEHHOH JIPOOH
OECKOHEUHYIO JIECSITHYHYIO IpOOh
68 | AHanu3 KOHTPOJIBHOU PaOOTHI. O0600ImHUTh U CHCTEMAaTU3UPOBATH https://resh.ru
TIOJTYYCHHBIC 3HAHUS
69-70 | YMHOXeHHE BEKTOpa Ha YUCIIO. -3HaTh MPABUJIO0 YMHOKCHHS BEKTOPOB, https://resh.ru
CPEIHSISI JIMHUS TPATICIIHH
-yMETh CTPOUTH MPOU3BEACHNUE BEKTOPA Ha
YHCIIO;
-YMETb CTPOHUTbH CPETHIOI JIMHUIO TParenun
71-72 | [IppuMeHEHHE BEKTOPOB K PEIICHUIO -yMETh MPUMEHSTH TIPABHJIO CJIOKEHUS U https://resh.ru
3agay. BIIM BBIYMTAHUS BEKTOPOB, IPABUJIO YMHOKEHUS
BEKTOPOB, TPABUJIIO CIIOKEHUS M BEIUNTAHUS
BEKTOPOB, MTPABUIIO YMHOKEHUSI BEKTOPOB
-yMETh Ha YEPTEKE MMOKA3BIBATE CYMMY,
Pa3HOCTh, MPOU3BEICHUE BEKTOPOB;
-yMETb IPUMEHSTh 3TH MPaBUIIA TIPU
peleHNH 33124
73 | KoopauHatel BEKTOpA. -yMETh MPUMEHSATH NOJyUYEeHHBIC 3HAHUS B https://resh.ru

KOMIUICKCC IIPpH PCIICHHUHU 3a/la4 Ha
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OIIPCACIICHUC KOOPAHNHAT BCKTOPA, HA
OIIPpCACIICHUC BCKTOPA CYMMBI, Pa3HOCTH,
IIPON3BCIACHUA

74-75

Koopaunate Bektopa. BIIM

-YMETh IPUMEHATH NIOJIyYCHHBIE 3HAHUSA B
KOMIUIEKCE [IpY PELICHUN 3a1a4 Ha
OIIpEJEIICHUE KOOPAUHAT BEKTOPA, Ha
OIIPEJEIICHUE BEKTOPA CYMMBI, Pa3HOCTH,
ITPOU3BENCHUS

https://resh.ru

76

[Ipocrenmmue 3a1a4n B KOOPANHATAX.

BIIM

-yMETb IPUMEHATH IMOTYUYEHHBIE 3HAHUS B
KOMILJIEKCE NP PEIICHUH 3a/1a4 Ha
OIIpEeIEICHNE KOOPANHAT BEKTOPA, Ha
OIPEJEIICHUE BEKTOPA CYMMBI, Pa3HOCTH,
IIPOU3BEICHUS.

https://resh.ru

77

HpOCTCI?II]IHG 3ala4 B KOOpAHWHATax.

BIIM

-YMETb IIPUMEHATH ITOJTYYEHHBIE 3HAHUS B
KOMIIJIEKCE IIPU PELICHUH 3a/1a4 Ha
OIIpeIEICHNE KOOPANHAT BEKTOPA, Ha
OIpEeJEICHUE BEKTOPA CYMMBI, pa3HOCTH,
MPOU3BEIECHUS.

https://resh.ru

78

YpaBaenue okpyxHoctu. BIIM

-3HaTh YpPaBHEHUE MIPSMOM;
-YMETh PELIATh 3aJ1a4M Ha IPUMEHEHUE

bopmybl

https://resh.ru

79

YpasHenue okpyxHoctu. BIIM

-3HaTh YPAaBHEHHUE NPSIMOW;
-yMETh pelIaTh 3aJa4i Ha IPUMEHEHUE

bopmyIbl

https://resh.ru
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80

[IpomexxyTouHas arrecranus 3a |
MOJIyTOJIUE.

YMETh IPUMEHSATH NOJIyYCHHBIC 3HAHUS B
KOMIIJIEKCE IIPU PEIICHUH 3a/1a4 Ha
OIIpeIeNICHNE KOOPAMHAT BEKTOPA, Ha
OIIPEJEIICHUE BEKTOPA CYMMBI, Pa3HOCTH,
IIPOU3BEICHUS

-YMETb pelIaTh NPOCTEHIINE 3a0a41 B
KOOPAMHATAX;

-YMETb PELIATh 33/1a4M Ha COCTABICHUHU
YPaBHEHUH OKPYKHOCTH U MPSIMOMN

-3HaTh YPABHEHUS OKPYKHOCTH U IIPSMOM;
-YMETh PEIIATh 33/1a4u

81

AHanu3 KOHTPOJIbHOU pabOTHI.

-3HATh YPABHEHUS OKPYKHOCTH U MPSMOM;
-yMeTb peniaTh 3aJa4u

https://resh.ru

Cnygaitabie cOOBITHS.

82

CoObITHA.

1

3HaTh: YTO TAKOE YaCTOTa COOBITHS.
YMeTh: HaXOIUTh YaCTOTY COOBITHUSI,
UCIIOJIB3Ys COOCTBEHHBIE HAOMIOEHUS U
TOTOBBIE CTATHCTHYECKUE TaHHBIE.

https://resh.ru

83

CoOpITUd

3HaTh: YTO TaKOE YaCTOTa COOBITHS.
YMeTh: HaXOAUTh YaCTOTY COOBITHS,
HCIIOJIB3YS COOCTBEHHBIC HAOMIOACHUS U
TOTOBBIC CTATUCTUYCCKHEC JTAHHBIC.

https://resh.ru

84

BepostHOCTh COOBITHS

85

BepostHocth coObiTus. BITM

3HaTh: 4TO TAKOE YacTOTa COOBITHS,
BEPOSTHOCTH CITy9afHOTO COOBITHS

YMeTh: HaXOIUTh YAaCTOTY COOBITHS,
HCIIOJIB3Ys COOCTBEHHBIE HAOIIOEHUS U
TOTOBBIC CTATHCTHYCCKHUE JIAHHBIE.

YMeTh: UCITOTB30BaTh TPUOOPETECHHBIC
3HAHWSA ¥ YMEHHUS B IIPAKTHICCKOM
NESATETLHOCTH U TTOBCETHEBHOM KU3HU IS

https://resh.ru

https://resh.ru
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pelIeHus Y4eOHBIX U MPAKTUUYECKUX 3ajad,
TpeOYIOIIUX CUCTEMATUYECKOTO Tiepebopa
BapUAHTOB.

86-89 | PerieHure BepOSATHOCTHBIX 3a/1a4 C YMeTh: HaXOUTh BEPOSITHOCTH CiTydaiHbix | https://resh.ru
TIOMOIIIBI0 KOMOWHATOPUKH. COOBITHI B MPOCTEUIIIHMX CITydasx
90 | PemeHne BepOSTHOCTHBIX 3aJ1a4 C YMeTb: HCIIOIb30BATh IPHOOPETCHHBIC https://resh.ru
noMoIIbI0 KoMOnHaTopuku. BIIM 3HAHUA ¥ YMCHHS B IPAKTHYCCKOMU
91 | PemieHne BepOSTHOCTHBIX 33144 C JIeATENHHOCTH U TIOBCETHEBHOM XKHU3HU JUIA https://resh.ru
MOMOIIIBIO KoMGUHATOpUKK. BITM pelieHust yueOHbIX U MPAKTHYECKUX 3a/1a4,
92 | PemreHue BEpOSITHOCTHBIX 3a/1a4 C TPEOYIOMIMX CHCTEMATHIECKOTO Tiepebopa https://resh.ru
IOMOIIBI0 KoMOHHaToprKH. BITM BaprHaHTOB.
93 | I'eometpuyeckas BeposiTHocTh BIIM 3HaTh: YTO TAaKOE TreOMETpUICCKas https://resh.ru
BEPOSITHOCTb.
YMeTh: nCnonb30BaTh NPUOOPETEHHBIE
3HAHUS M YMEHUS B MPAKTUYECKOI
JICSITEIbHOCTH U TIOBCETHEBHOM YKU3HU JIJISI
CPaBHCHUS IAHCOB HACTYIUICHUS CITyYalHBIX
COOBITHH, OLIEHKH BEPOSATHOCTH CIIyHaitHOTO
COOBITHS B MPAKTHUYCCKUX CUTYAI[HSIX,
COTIOCTABIICHUSI MOJICIIH C PEaJIbHOM
CUTYyaLUEN.
94 | OTHOCHTETbHAS YaCTOTA U 3aKOH 3HaTh: 4TO TaKOE€ OTHOCHTEIbHAs YacToTa M | https://resh.ru
oonpiux yucen. Pemenue 3anau. BIIM 3aKOH OOJIBIIIUX YHUCET.
YMeTh: HCIOIb30BaTh MPHOOPETECHHBIC
3HAHUS U YMEHUS B MPAKTUYECKOM
JESITEIbHOCTH U TIOBCETHEBHOM HU3HU JIJISI
95 | OTHOCHTEIbHAS YACTOTA U 3aKOH pelIeHHs y4eOHbIX M PAKTHMECKUX 33134, [ htps://resh.ru
6onpIKx uncen. Pemenwe 3amau. BIIM TPEOYIOIIMX CHCTEMaTHYECKOTO Mepedopa
96 | O6OOIIAOLIHI YPOK 11O TEME BapHAHTOB. https://resh.ru

«Crny4daitHbie COOBITHS.
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97 | KonrponbHas paboTa 1o teme YMeTh: 060011aTh U CHCTEMAaTU3UPOBATh
«CiryqaiiHbIe COOBITHS 3HAHUS 10 IPOUICHHBIM TEMaM H
WCIIOJIb30BAaTh UX MPH PEIICHUN TPUMEPOB U
3aad.
98 | Ananu3 KOHTPOJLHOU PadOTHI. https://resh.ru
99-100 | CuHyc, KOCHHYC, TAaHTEHC yTIa. CIMHUYHAS TTOJTYOKPYKHOCTh, OCHOBHOE https://resh.ru
TPUTOHOMETPHUIECKOEC
101 | Cunyc, xocunyc, Tanresc yria. BIIM TOXIECTBO, (hOPMYJIBI IPUBEICHNUS -3HATH https://resh.ru
OIIPE/ICIICHUE OCHOBHBIX
TPUTOHOMETPHUECKUX
102 | CuHyc, KOCHHYC, TAHTCHC yTJIa. TOXKJECTBO, (HOPMYJIBI IPUBEICHUS -3HATH https://resh.ru
OIpe/IeIEHUEe OCHOBHBIX
TPUTOHOMETPHUECKUX
103 | [Imomaas TpeyromsHuka. Teopema -YMETh BBIBOJUTH (POPMYITY TIIOMIAAH https://resh.ru
cunycos. BIIM TPEYTOJbHUKA;-YMETh PUMEHSATH POpMYITy
IIPH PEIICHUH 3a71a4
104 | [Inomaas TpeyrompHuka. Teopema -YMETh BBIBOJUTH (POPMYITY TIIOMIAH https://resh.ru
CHHYCOB. TPEYTrOJbHUKA;-yMETh IPUMEHSITH (POpPMYTy
TIPH PEIICHUU 3324
105- | Teopema KOCHHYCOB. -3HaTh TEOPEMY CHHYCOB M YMETh PEIIaTh https://resh.ru
106 3a7a4u Ha €€ NPUMEHEHUE
107 | Teopema xocunycos. BIIM -3HaTh TEOPEMY CHHYCOB M YMETh PEIIaTh https://resh.ru
3aJ1a4¥ Ha €€ IPUMEHECHUE
108 | Pemenue TpeyroasaukoB. BIIM -3HATh BBIBOJ ()OPMYIIBI; https://resh.ru
-yMETh MPUMEHSATH (POPMYITY MPU PEIICHUH
3aa4
109 | Pemenue TpeyroasaukoB. BIIM -3HATh BBIBOJ ()OPMYIIBI; https://resh.ru
-yMETh MPUMEHSATH (POPMYITY TPU PEIICHUH
3aaq
110 | CkansipHasi mpOM3BEICHUE BEKTOPOB. - ONPEAEIIEHNE CKAJISIPHOTO MPOU3BEICHUS
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111

CKaJ'ISIpHaH IMPOU3BCACHUC BCKTOPOB.

112

Pemenue 3agau. BIIM

BCKTOPOB YCJIOBUC IICPIICHAUKYILIPHOCTHU
HCHYJICBBIX BCKTOPOB,
BBIPpAKCHHUA.CKAJLIPHOTO IIPOU3BCACHU B
KoopauHaTtax U €ro CBOICTBA. IIPUMCHATD
CKAJLIPHOTO IIPOU3BCACHUA BCKTOPOB IIPU
PCHICHUAX I'COMCTPUYICCKUX 3aaa4.

https://resh.ru

https://resh.ru

113

KoHnTtposnbHas padora Ne 2 o Teme:
«COOTHOIICHHE MEXIY CTOPOHAMHU U
yrIaMH TPEYTOJIbHUKA.

114

AHanu3 KOHTPOJILHON PabOThI

-yMETb IPUMEHATHh TEOPEMY CUHYCOB U
TEOPEMY KOCHHYCOB B KOMIUIEKCE IIPU
peleHnn 3aaa4d

https://resh.ru

CiyyaiiHbpl€ BEJIMYUHBI.

115

Tabnuibl pactipeneneHus

1

NmeTs mpeacTaBieHue 0 TadauIe
pacripe/iesieHus JaHHbIX, TaOJIUIIE CYMM.
VYMeTh COCTaBIIATE MO 3a7a4ue TaOIHIbI
pacnpeieeHUs TaHHbBIX

https://resh.ru

116

[lomurons! uactor. BIIM

HNmeTh nipeAcTaBiIeHUE O IOJIUTOHE YacTOT,
O MOJIUTOHE OTHOCUTEIBHBIX YaCTOT, O
pa3OMeHnr Ha KJIAcChl, O CTOJI0YATOMN U
KPYrOBOW JHarpammax.

https://resh.ru

117

['eHepanbHas COBOKYIHOCTb U BBIOOpKaA
BIIM

HNmeTs npencTaBiaeHre 0 TEHEPAITbHOM
COBOKYIHOCTH, BEIOOPKE, PENpPEe3CHTATUBHON
BBIOOpKE, 00bEME reHepaIbHON
COBOKYIHOCTHU, O BBIOOPOYHOM METOJE,
cpelHeM apu(METHYECKOM OTHOCHTENIbHBIX
4aCTOT.

https://resh.ru

118

Pa3zmax u nentpansHas tenaeHnys. BIIM

YMeTh HaXOIUTh pa3Max, MOAY, MEIUAHY
COBOKYITHOCTH 3HAYEHUH; CPEIHEE 3HAUCHUE
CIIy4YalHOW BEJIMYMHBI.

https://resh.ru
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119 | KonTtposnbsHas paboTa 1o Teme 1 YMeTh NpUMEHATH BCE 3HAHUS, [TOJTYYECHHbIC
«CiyyaliHble BEJIMUUHBI) B XO0JI€ U3YUYEHUS TEMBI, IIPU PEILICHUH 3a/1a4.
120 | AHajau3 KOHTPOJIBHOM pabOTHI. 1 https://resh.ru
121 | IIpaBubHBIE MHOTOYTOJIBLHUKH 1 -YMETb BBIYUCIISITH YT'OJI TPaBUILHOTO https://resh.ru
MHOTOYTOJIbHUKA 110 (pOpMYyIIE;
122 | IlpaBunbsHble MHOTOYTOJIBHUKHA. BITM 1 -yMETh BIUCHIBATH OKPYKHOCTH B https://resh.ru
MpaBUJIbLHBIM MHOTOYTOJILHUK U OMUCHIBAThH
123 | HaxoxaeHue CTOPOH MPaBUILHOTO 1 -yMETb peliaTh 3aJa4i Ha IPUMEHEHUE https://resh.ru
MHOTOYTOJIbHUKA Yepe3 PaInyChl dbopMy1 3aBUCUMOCTH MEXAY R, I, ap;
ONMCAHHOM M BIIMCAHHOM OKPY/KHOCTEM. YMETb CTPOUTH NPABUIIBHBIE
124 | HaxoxaeHHE CTOPOH MPABIILHOTO 1 MHOT'OYTOJIEHUKU https://resh.ru
MHOTOYTOJIbHUKA Yepe3 PaInyChl
ONMCAHHOM Y BIUCAHHON OKPYXHOCTEM.
MmuoxectBa. JIoruka.
125 | MHoxecTBa 1 YMeTh chopMyTupoBaTh BEICKA3hIBAHUE, https://resh.ru
HAXOJIUTh MHOKECTBO HICTUHHOCTHU
MIPEIOKECHHS, OTIPEACIIATh, UCTUHHO HIIN
JIO’)KHO BBICKA3bIBaHUE
126 | Breicka3wsiBanus. TeopeMsl. 1 YMeTh chopMyIUpoOBaTh BHICKA3bIBAHUE,
HaXOJIUTh MHOKECTBO HCTHHHOCTH
MIPEIOKECHHS, OTIPEACIIATh, UCTUHHO HIIN
JIO’)KHO BBICKA3bIBAHUE
127- | YpaBHEHHE OKPYKHOCTH 2 3HaTh (OPMYIIBI pacCTOSTHUE MEX Ty 1ByMs | https://resh.ru
128 TOYKaMH, YPABHEHUE OKPY>KHOCTH.

YMeTh HAXOIUTh PACCTOSTHUE MEKIY ABYMSI
TOYKAMH, 3aIACHIBATh YPABHCHHE
OKPY>KHOCTH C 3aJIaHHBIM IIEHTPOM U
pamuycom
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129- | YpaBHeHHE MpsaMoii 3HaTh ypaBHEHUE TIPSIMOU. Y METh https://resh.ru
130 3alUChIBATh YPaBHEHHUE TIPSMOH,
NIPOXOJSAIICH Yepe3 3aJaHHbIC TOUKH;
yCTaHABJIMBATh B3aUMHOE PACIIOJIOKCHHE
PSIMBIX
131 | MHoXecTBa TOYEK Ha KOOPAHMHATHOM YMETh ¢ MOMOIIBIO TpadUIECKOM https://resh.ru
TUTOCKOCTH WLTIOCTPAINH OTPEACTUTh QUTypY,
3aIaHHYI0 CUCTEMOW YPaBHEHUMN
132 | Pemenue 3amau no teme « MHOXKecCTBa. YMeTh NpUMEHSTh BCe 3HAHUS, oTydeHHbie | https://resh.ru
Jloruka» BIIM B XOJI€ U3YUYEHHUS TEMBI, IIPU PEIICHUU 3a1a4
133 | KontponbpHas pabota 1o teme YMeTh IPUMEHSTh BCE 3HAHUS, TOTYICHHBIC
«MuoxectBa. Jlorukay B XOJIC M3YYCHHUSI TEMBI, [IPU PEIICHUH 33134
134 | AHanu3 KOHTPOJBHOHN pabOTHI. https://resh.ru
135 | HaxoxaeHue cTOpOH MPaBHIBHOTO -yMETb peliaTh 3a/la4i Ha IPUMECHEHUE https://resh.ru
MHOT'OYTOJIbHUKA Yepe3 PanyChl bopmyit 3aBUCHMOCTH MeXIy R, I, ay;
OIMCAHHOMW M BITUCAHHON OKPY)KHOCTEH. -yMETb CTPOUTD MPABUJIbHBIC
136 | HaxoskaeHne CTOpOH MPaBHILHOTO MHOT'OYTOJIEHUKU https://resh.ru
MHOT'OYTOJIbHUKA Yepe3 PainyChl
ONMCAHHOM Y BIUCAHHON OKPYXHOCTE.
137 | HaxoaeHue CTOPOH MPaBHILHOTO https://resh.ru
MHOT'OYTOJIbHUKA Yepe3 PainyChl
OTNMCAHHOW Y BIIMCAHHON OKPY>KHOCTEM.
138 | KontponwsHas pabora mo teme: «JljmHa -YMETh pellaTh 3a/1a4i Ha 3aBUCUMOCTH
OKPYKHOCTH | TUIOIIAIb KPYTay. mMexay R, 1, ap;
-yMETh pelaTh 3aJa4u, UCTIONb3Ys (HOPMYITbI
139 | AHanau3 KOHTPOJBHOH pPabOTHI. fjg?f ; 3: f }C’;KKHT%;T;’ TUIOHA/ KpyTa 1 https://resh.ru
IToBTOpEHME.
140 | I'paduxu QyHKITHIA. -3HaTh AJITOPUTM MOCTPOCHHS rpaduka https://resh.ru
141 | I'paduxu GpyHKIHMIA. bymxumm; https://resh.ru
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142 | I'paduku GyHKIIHIA. -YMETh CTPOMTDH rpaUKu PYHKIIHUH; https://resh.ru
143 | I'paduxu QpyHKimil. -YMeTb 110 rpaduKy ONpesieNaTh CBOHCTBA https://resh.ru
byHKITUN
144 | CummeTtpusi. -3HaTh KaKO€ 0TOOpakeHNE Ha IIOCKOCTH https://resh.ru
145 | Cummerpns. SIBJISICTCS. OCEBOM CUMMETpHEH, a Kakoe
IICHTPAIbHON
146- | [TapayienbHBIN EpeHoC. 3HATh CBOKMCTBA IMApPAJLICIIBHOTO TIEPEHOCA; https://resh.ru
147 -YMETh CTPOUTH (PUTYpHI IPU MAPAIIIEIBHOM
IIepEeHOCe Ha BEKTOD
148 | IToBopoT. -YMETh CTPOUTH (PUTYPHI IIPH TIOBOPOTE HA https://resh.ru
149 | IloBopor. yrom https://resh.ru
150 | Pemenue 3aa4 10 TeMe: «J[BrKeHHE) "YMETb CTPOUTH GUTYPHI IPH MAPAILIENLHOM [ httng://resh.ru
BIIM IICPCHOCC
151 | KonTtponbHas pabora 1o -yMETh CTPOUTH (DUTYPHI TIPH TTIOBOPOTE HA
TeMe« /I BIDKEHUEY. yroj
152 | AHanu3 KOHTPOJIBHON PadOTHI. -yMETh CTPOUTH (PUTYpHI TP MapauienbHoM | https://resh.ru
nepeHoce
153 | YpaBHeHUs, HEPABECHCTBA, CUCTEMBI. -yMeTb peliaTh YpaBHCHUS TPEThEH U https://resh.ru
BIIM YETBEPTOM CTEIEHU C OJHUM HEU3BECTHBIM C
154 | YpaBHeHUS, HEPAaBEHCTBA, CHCTEMBI. TIOMOTIBIO PA3NOKCHNS Ha MHOXKHUTCIN 1 https://resh.ru
BIIM BBEJICHHS BCITIOMOTaTEIbHOM MTEPEMEHHOM;
155 | YpaBHeHUS, HEpaBEHCTBA, CHCTEMBI. “YMETb pelaTh HEPaBCHCTBA MCTOAOM https://resh.ru
BIIM HUHTEPBAJIOB,;
156 | YpaBHeHHMs, HEPABEHCTBA, CUCTEMEI. “YMETb PEIlIaTh CUCTEMbI YPABHEHUH https://resh.ru
BIIM
157 | Ilpeamer cTepeoMeTpu. 3HATH ONpEACIICHUE MHOTOIPaHHUKA, https://resh.ru
MHOrorpaHHuK. 9JIEMEHTHI MHOTOTPaHHHUKA.
158 | [Ipusma. Ilapamrenenwumes. -3HATh KaKas Ipr3Ma Ha3bIBaCTCS MIPSIMON https://resh.ru
IIPAaBUJIbHOU.
159 | IlpaBuibHbIe MHOTOTpaHHUKU. O0BEM -3HaTh, KaK U3MEPSIOTCS 00BEMBI TEJl, https://resh.ru
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TeJa. OCHOBHBIC CBOMCTBAa 00BEMOB.
160 | CpoiicTBa MPSAMOYTOIBHOTO 1 -3HaTh CBOWCTBA MIPSIMOYTOJIBHOTO https://resh.ru
napauienenunena. [lupamuna. napasuiesIeune/1a, MiPaMHU/IbL.
161 | Tekcrossble 3agaun. BITM 1 -yMETh peliaTh 3aJ1a4u ¢ IIOMOIIbIO https://resh.ru
COCTABJICHHUS CHCTEM
162 | Tekcrosble 3agaun. BITM 1 https://resh.ru
163 | Tekcrossble 3agaun. BITM 1 https://resh.ru
164- | TexkcroBsble 3agauu. BIIM 2
165
166 | Humuaap. Konyc 1 -3HaTh (POPMYJIBI, BEIPAKAIOIIHE 0O HEMBI https://resh.ru
IIHHIPA, KOHYCA.
167 | Humuaap. Konyc 1 -3HaTh (POPMYJIBI, BBEIPAXKAIOIIHE 00bEMBI https://resh.ru
IIHHIPA, KOHYCA.
168 | Pemenue 3amau. BIIM 1 -IIPUMEHSTH 3HAHUS, YMEHUS, HABBIKH TTPH https://resh.ru
pelIeHUH 33]1ay.
169 | Pemenue 3amay. 1 -IIPUMEHSTH 3HAHUS, YMEHUS, HABBIKH ITPU https://resh.ru
peIICHUH 3a]1ay.
170 | Apudmerudeckas u reOMEeTpHUIECKast 1 -3HaTh POPMYJIIBI N-TO YICHA U CYMMBI N https://resh.ru
nporpeccun. CamocTosiTenbHas pabora YJICHOB apr(PMETHIECKON U T€OMETPHUECKOM
o Teme «IIporpeccuny. IPOTPECCHil B YMETh UX MIPUMEHSATH MPH
171 | ApudmeTnudeckass ¥ reOMeTpUIeCcKast 1 pelIeHUM 3a1a4 https://resh.ru
nporpeccun. CamocTosiTenbHas pabora
o teme «IIporpeccum.
172 | ApudmeTndeckas ¥ reOMEeTprUIeCcKast 1 https://resh.ru
nporpeccun. CaMocTosiTelbHas pabora
o teme «IIporpeccumy.
173- | O6 akcuomax TIaHUMETPHH. 2 -3HaTh AKCUOMBI https://resh.ru
174 -3HAaTh OCHOBHBIE MOJIOKEHUS TEOMETPUH,

KOTOPBIC IPUMCHATIOTCSA B KA4CCTBC
HCXOOHBIX.
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175- | Pemenue 3a1a4 B KOOpAMHATAX. -yMETh HaXOJUTh KOOPJIUHATHI BEKTOpa https://resh.ru
177 yepe3 KOOPAUHATHI €ro Havajia U KOHIIA,
- YMETh BBIYUCIIATH JJIMHY BEKTOPA TIO €ro
KOOpJMHATaM, KOOPAMHATHI CEPEIMHBI
OTpe3Ka U PACCTOSTHUE MEKITY JIBYMSI
TOYKAMH
178- | TpeyroiabHHUK. -yMeTh IPUMEHSTH BCE MoNydeHHbIe 3Hanus | https://resh.ru
181 JUISL PEIICHUS 33724 HA TPEYTrOJIbHUKA.
182- | Okpy>XHOCTb. -yMeTh IPUMEHSTh BCE ToNydeHHble 3Hanus | https://resh.ru
183 JUTSL pETIEHUST OKPY>KHOCTH.
184- | Oxpyxnoctb. BIIM. [IpomexxyTounas
185 | arrecTanms 3a roj.
187 | AHanu3 KOHTPOJBHOH pabOTHI. -yMeTb IPUMEHATH BCE MOJydeHHbIC 3Hanus | https://resh.ru
3a Kypc MareMaTuku 9 kiracca
188 | O6o0maromuii ypok O0600IUTE M CHCTEMATHU3UPOBATh https://resh.ru

IMOJIYYCHHBIC 3HAHM.




32

5. Onucanue y4e0HO-METOAUYECKOT0 M MATEPHATBHO-TEXHNYECKOT0
o0ecreueHusi 00pa3oBaTeILHOM NEATEILHOCTH

YMK:

1.Anre6pa: FO.H. MaxkaperueB u ap. Anredpa 9, 6a30Bbiii ypoBeHb, [IpocBerienue,
2023

2. T'eometpus: yueo. 111 9 k1. obmeoOpazoBat. Yupexaenuit/ JI.C ArtanacsH. —
M.: [Ipocsemenue, 2020.

Metonnueckoe odecrieueHme

1. EpmoBa A.Il.,, Tomo6opompko B.B., EpmoBa A.C. 2.CamocToATENbHBIE H
KOHTPOJIbHEIE paboTHI 10 anredpe u reomerpuu 1 9 kinacca. — M.: MJIEKCA, - 2014.

2. KonrtponpHo-u3mMeputenbHble Marepuanbl. Anrebpa. 9 kmacc / Coct. B.B.
UYepnopyukuit. — M.: BAKO, 2013.

3. Anrebpa. Temaruueckue TecTel. 9 Kimacc: mocobue nansi o6meoOpa3oBar.
opranu3zanuii / M.B. TkaueBa. — M.: IIpocBemenue, 2014

4.Anrebpa MmaremaTudyeckue AUKTaHTH 7 — 9 ki1, 2007 T

5.IIpo6aemuo — pa3BuBaromue 3aganus — 5 — 11 ki, I'. [TonraBckas 2010 r;

HNuTepHer-pecypcebl
. www.edu.ru (caiitt MOuH PO®).
. www.school.edu.ru (Poccuiickuii 06111€00pa3oBaTeIbHbINA TOPTA).
. www.pedsovet.org (Bcepoccutickuit UHTepHeT-1IeICOBET)
. www.fipi.ru (caiit @enepanbHOro UHCTUTYTA MEAarOrHYeCcKuX U3MEPEHU ).

5. www.math.ru (MaTepHeT-nogaepx’Ka yunureneid MaTeMaTuKH).

6. www.mccme.ru (cadT MOCKOBCKOTO LEHTpa HENPEpPhIBHOTO MaTeMaTUYECKOIrO
o0Opa3oBaHuUsl).

7. WWW.it-n.ru (ceTh TBOPUECKUX yUUTEIIEH )

8. www.som.fs10.ru (cereBoe 00BEIMHEHNE METOIUCTOR)

9. http:// mat.1september.ru (caiit razetsr «MaTtemMaTuKa)

10. http:// festival.lseptember.ru (dectuBany nemarornueckux uae «OTKPBITHINA
YPOK»).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - xypHan «igocy).

12. www.exponenta.ru (00pa3oBaTeIbHbII MATEMAaTUUECKUIA CaNT).

13. kvant.mccme.ru (35ekTpoHHas Bepcus KypHana «KBaHTy.

14. www.math.ru/lib (sexkTpoHHas MaTeMaTHYECKass OMOINOTEKA).

15.  http:/school.collection.informika.ru  (eguHast ~ KoJyulekuus  HUQPPOBBIX
00pa3oBaTeNbHbBIX PECYPCOB).

16. www.kokch.kts.ru (on-line rectupoBanue 5-11 kiacchr).

17. http://teacher.fio.ru (nmegarormueckass Macrepckas, ypoku B VHTepHere u
Jpyroe).

18. www.uic.ssu.samara.ru (myreBoauTenb «B Mupe Haykm» 11l IKOJIBHUKOB).

19. http://mega.km.ru (Mera>anuknonenust Kupmia u Medomaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (cailTbl « JHIIUKIOTICTUII).

1. TemaTrunueckre TaOIUIIBI

2.KoMmIuteKT mOpTpeToB il KaOWHEeTa MareMaThkd  (Tamnka ¢ JBajIaThio
MOPTPETAMHU )

3.KommbroTep.

N W N —
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