MYHHIIUTIAJIBLHOE BIOKETHOE
OBLIEOBPA3OBATEJIBHOE YUPEXKIEHUE
«CPEJIHSISI OBIEOBPA3OBATEJIBHAS IKOJIA Ne24»

PACCMOTPEHO 1 IPUHSATO YTBEPXIEHO
HAa 3aCeIaHUU MTPEeIMETHOM MIPUKA30M JIUPEKTOpa
kadeapbl TpoTokoa Ne 1 MBOY COIII Ne24
ot «30» aBrycra 2023 1. Ne 29-2-O01

ot «30» aBrycra 2023 r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «MaremMaTuka

U1 oOyJarommxcs 5-9 KiaccoB

O3zepck
2023



HosicHuTEeIbHASA 3alIUCKA

Ilepeuens nopmamueHo-npasosvlxX aKmos, peiameHmupyrouiux papadomxy
paboueil npozpammul yueonoz20 npeomema «Mamemamuxay.

1) ®denepanbHbiM 3ak0OHOM OT 29.12.2012 Ne 273-®3 «O06 obpazoBaHum B
Poccniickont denepannn»;

2) [lopsinkoM  opraHu3alid W OCYHIECTBIEHHUSI  00pa3oBaTeIbHOU
NEATETLHOCTH  TI0  OCHOBHBIM  OOIIEOOpa3oBaTelbHBIM  IporpaMmam  —
o0pa3oBaTeNIbHBIM MPOrpaMMaM Ha4aJIbHOTO 00I11er0, OCHOBHOTO OOIIET0 U CPETHErO
oOmiero 00pa3oBaHMs, YTBEP)KIACHHBIM TMpukazoM Munnpocsemennss P®D ot
22.03.2021 Ne 115;

3) ®I'OC cpegnero obmiero 00pa3oBaHMs, YTBEPKICHHBIM MPUKA30M
Munnpocsenienust PO ot 12.08.2022 No 732;

4) [Ipukaza Munnpocsemenus P® ot 23.11.2022 1. Ne 1014 «O06
YTBEPXKJIEHUU (QenepaabHoil 00pa30oBaTeIbHOM MPOTpaMMBbl  CPEIHEro  OOIIero
o0pa3oBaHUsD;

5) denepanbHBIi  TEpeYEHb YYEOHUKOB, YTBEPXKICHHBIM IMPUKA30M
Munnpocgenienus PO ot 21.09.2022 Ne 858 (¢ u3MeHEHUSIMH U JOTIOJTHEHHUSIMHU );

6) [Tucemo Ne 5474 MunucrepctBa oOpa3oBaHus U Hayku YensiOMHCKON
obmactu  «OO0  0COOGHHOCTSIX  MpemnojaBaHWs  yYeOHBIX  IMPEIMETOB IO
oOpazoBareyibHbIM TMporpaMmaM B coO0TBeTCTBUU ¢ OOHOBIEHHBIM DPI'OC COO u
®OIT COO B 2023/2024 yuebHnom rogy» ot 25.05.2023 1.

Lenv u 3a0auu uzyuenus yueonozo npeomema «Mamemamura)

[TpropuTETHBIMU TEJIIMH 00yYEHHUS MaTeMaTHKE B 5—9 Kiaccax sIBJISFOTCS:

e popMUpOBaHUE IEHTPAIHHBIX MATEMAaTHYECKUX MOHSATUN (YMCIO, BEIMYMHA,
reoMeTpudeckas (Qurypa, mepeMeHHas, BEPOATHOCTh, (DYHKIHS), OOECIECYHBAIOIINX
MPEEMCTBEHHOCTD M MIEPCIIEKTUBHOCTh MAaTEMaTHIECKOTO 00pa30BaHMS 00yUarOIIHXCS;

®I10/IBE/ICHNE OOYYaIOIMUXCsl HAa JTOCTYITHOM YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKH W OKPYKAIOIIEro Mupa, MOHMMAaHWE MAaTeMAaTUKH KaK dYacTh OOIIei

KYJIBTYpPbI YEJIOBEYECTBA;



®pa3BUTHE MHTEJUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEW OOyvarommxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH MBILUICHMS,
UHTEpeca K U3Y4CHUI0 MaTEMATHKU;

e popmupoBaHuEe (PYHKIMOHAJIBHOW MaTEMaTHUYECKOHM TIPAaMOTHOCTH: YMEHUS
pacno3HaBaTh NPOSBICHUS MAaTEMATUYECKUX OHATHI, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEAIbHBIX JKM3HEHHBIX CUTYallUAX M IPU U3YYEHUU JPYIUX Y4YEOHBIX IPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynupoBaTh HX Ha SI3bIKE
MaTeMaTUKM M CO3/JaBaTh MAaTE€MaTUYECKHE MOJENH, IPUMEHATh OCBOEHHBII
MaTeMaTU4YeCKU anmapar Juisl  PELIeHHMs [PaKTUKO-OPUEHTUPOBAHHBIX  3a/1ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJyUYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUM COJIEpXaHUs Kypca MareMaTuku B 5— 9 kiaccax: «Yucna u
BBIUMCIECHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», <«l'eomerpusi» («l'eomerpuueckue GUIyppl U UX
CBOMCTBa», «/3MepeHne reoMeTpuuecKuX BEIMUYUH»), «BeposSTHOCT M CTaTUCTHKAY.
JlaHHble JTMHUM Pa3BUBAIOTCS MapajliedbHO, KaXKaas B COOTBETCTBUH C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHAa OT JpYyrod, a B TECHOM KOHTAaKTe U
B3aumozeiicteun. Kpome »3Toro, ux oObEeIUHSAET JOrMYecKas COCTaBJISIOIIAs,
TPaJAMLIMOHHO MPUCYIIasi MaTEMATUKE U MPOHU3BIBAIOIIAS BCE MaTEMaTHUYECKUE KypChl
U coJiep KaTeNIbHbIE JTMHUMU.

eCdopmynupoBanHoe B DenepanbHOM ToCyAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe€ OCHOBHOrO oOmero oOpa3oBaHus TpeOOBaHWE «YMETh OINEPUPOBATh
MOHATUSIMU: ONIPE/IeTIEHUE, aKCUOMa, TEOpEMa, J0Ka3aTeIbCTBO;

®yMEHHE pacllO3HAaBaTh WCTUHHBIE W JIO)KHBIE BBICKA3bIBaHUSA, IPUBOJIUTH
IpUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUS BBICKA3bIBAHUN
OTHOCHUTCS KO BCEM KypcaM, a (pOpMHUPOBAHUE JIOTUYECKUX YMEHUHN pacrpeaensercs no
BCEM rojiaMm 00y4YeHHsI Ha yPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHUAI.

Copepxanue 00pa3oBaHMS, COOTBETCTBYIOLEE MPEAMETHBIM  pe3yibTaTam
ocBoerusi [IpumepHoi paboueill mporpaMMbl, paclpeneE€HHbIM 0 ToAaM OOydeHHUS.
CTpyKTypUpOBaHO TakUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIMIIHAAILHBIM

BOIIpOCaMm O6yan0HlI/ICCH o6pa1uajmc1> HCOJHOKpPATHO. OBJIa,HeHI/Ie MaTC€MaTHYCCKUMU



NOHATUSIMA M HaBbIKAMU OCYIIECTBIISUIOCH MOCJEI0BATEIbHO U IMOCTYMATENbHO, C
COOJIIO/IEHNEM TPHUHITUIA MPEEMCTBEHHOCTH, & HOBBIC 3HAHHS BKIIOUYAIUCH B OOIIYIO
CUCTEMY MAaTeMaTHYECKUX IMPEACTABICHUN 00YyYaloImUXCs, paciupsisi U yriyosss eg,
oOpa3yst IpOYHbIE MHOYKECTBEHHBIE CBS3H

Mecmo yuednozo npeomema «Mamemamuxa, 6 yuedOHOM NIAHE UIKOTIbL

B cootBercTBUM ¢ PI'OC COO npeamer «Maremarnka» BXOAUT B MPEIMETHYIO
obmacth «MaremaTrka 1 HHGOPMAaTHKa» U SIBISICTCST 00s3aTeIbHBIM JIJIS U3YYCHUS.

OO611ee 4KUCIIO YacoB, PEKOMEHOBAHHBIX Il M3y4YeHUs MaTeMaTuku, — 1224
yaca: B 5 kimacce — 204 yaca (6 yacoB B Hefen0), 6 kimacce — 204 gaca (6 yacoB B
Henento, B 7 kiacce — 204uaca («Anrebpa» 3 gaca B Heznenmo, «[eomerpusi» 2 yaca B
Heznenmo, «CTaTucTika U BEpOsITHOCTh» 1 yac B Hepeno), B 8 kimacce — 204yaca
(«Anrebpa» 3 yaca B Hepgenmto, «leomerpusi» 2 4vaca B Henmeno, «CTaTUCTHUKA U
BEpPOATHOCTH» | "ac B Hemeno), B 9 kimacce — 204 yaca («Anrebpa» 3 daca B
Henento, «leomerpus» 2 yaca B Henento, «CTaTUCTUKAa W BEPOSITHOCTH» | yac B
HEJICIIIO).

Yueono-memoouueckuit komnnexc yueonozo npeomema

[Iporpamma yuebHOTO TIpeameTa «Maremarukay peaau3yeTcs B COOTBETCTBUU C
YMK «Maremaruka» Bunenkun H.A., Koxos B.M., UecnokoB A.C., llBapuOypa
C.M nns 5 u 6 knaccoB, «Anredpa» Makaperdaes 0. H., Munarok H.I'., HemkosK. U.,
CyBoposa C. b. nna 7, 8, 9 knaccos, «l'eomerpusi» Aranacsu JI.C., byry3oB B.®.u

Ip. 1t 7-9 knaccoB

Conep:xxanme yueOHOro npeamera «Maremaruka»

COHEPXAHUME YYEBHOI'O KYPCA «MATEMATUKA»

S KJace

HarypajbHble uncjia U HyJIb

Hartypansnoe wuymcno. Psg Harypamehbix umcen. Ywcmo 0. M3obOpaxkenue
HaTypaJbHBIX YHCENT TOYKAMH Ha KOOPJIUHATHOM(YHUCIOBOM) MPSIMOIA.

[lo3unmonHass cucteMa cuucieHus. Pumckas HyMmepanusi Kak IpuMep
HETIO3UIMOHHON CUCTEeMBI cunciieHus. JlecaTuyHas cucremMa CUuCIeHuUs.

CpaBHeHI/Ie HaTypaJIbHbIX 4YHCCJI, CPABHCHHC HATYpPAJIbHBIX YHCCII C Hy.]'ICM



CrnocoObl cpaBHeHus. OKpyIJIeHHE HATypaldbHBIX YUCEN.

CnoxeHre HaTypaJIbHbIX YMCEIT; CBOMCTBO HYJIS MIPU CI0KEHUU. Bbruntanue Kak
JercTBUe, 00paTHOE CIIOKEHUIO. Y MHOKEHHE HATYpalbHBIX YHCEIN, CBOMCTBA HYJS U
CAVHMIIBI MpPU YMHOXEHUH. JleneHue Kak JedcTBHE, OOpaTHOE YMHOMKEHUIO.
KomrioneHTsl  neucTBuUM,  CBsI3b  MEXIAy  HuUMH. lIpoBepka  pesynbprara
apumeTndyeckoro JneWctBus. [lepemecTuTenbHOE M COYETATENLHOE CBOWCTBA
(3aKOHBI) CIIOXKEHUSI W YMHOXEHHMS, paclpeieauTeIbHOe CBOWCTBO (3aKOH)
YMHOXKEHUS.

Hcnonp3oBanue OykB s 0003HAYEHUS HEW3BECTHOTO KOMIIOHEHTa M 3aIlUCH
CBOMCTB apu(hMETUUECKUX JICUCTBUH.

Jenurenu u KpaTHbIEC YKCIIa, PA3JIOKEHNE HA MHOKUTENIN. [IpocThie 1 cocTaBHbBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkom.

CreneHb ¢ HATypaJIbHBIM NOKAa3aTeIeM. 3allMCh YHCIIA B BUAE CYMMBbI Pa3psIHbIX
CJlaraeMaiXx.

YucnoBoe BoIpakeHHE. BrIUnCIIEHNE 3HAYEHNH YMCIOBBIX BBIPAXKEHUM; MOPSAI0K
BBITIOJTHEHUS JeWcTBUM. VCnosib30BaHWE MpPH BBIYMCIEHUAX IMEPEMECTUTEIBLHOIO H
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHMSI M YMHOXEHUS, PaclpeleInuTeIbHOIO
CBOMCTBA YMHOKECHHUS.

Jpodu

[IpencraBnenue o Ipodu Kak croco0e 3amucu 4acTyu BeaTuduHbl. OOBIKHOBEHHBIE
npobu. IlpaBuiibHBIE W HempaBuiibHbIE ApoOu. CMmemanHas ApoOb; MpeaCcTaBICHUE
CMEIIaHHOW ApoOU B BHUJI€ HEMPABUIBLHOM APOOH U BBIJECICHHE 1IEJI0M YaCTH YUCia U3
HeNpaBWIbHON 1poou. M300paxenue qpoleit TOUkaMu Ha YHUCIOBOM MPSIMOiA.

OcHoBHoe cBoicTBO npodu. Cokparmenue npodeii. [IpuBenenue 1podu K HOBOMY
3HaMmeHatenno. CpaBHeHHe JpoOei.

CrnoxeHre M BBIYMTAHHE APOoOeii. YMHOKEHHE U AeJIeHUEe Npo0eii; B3anMHO-00paTHbIE
npobu. HaxoxaeHue 4acTu 1esnoro 1 1ejoro noero 4acTu.

Hecatuunas 3anuchk Jpo6eit. IlpencraBieHue AecATUYHON JApoOUM B BHUIIE
OOBIKHOBEHHOU. M300pakeHne NeCSITUUHBIX APOOEH TOUKaMHU Ha YUCJIOBOW MPSMOM.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre IEUCTBUS C ACCATUYHBIMU Apo0siMu. OKpyrieHue IeCATUYHBIX



TpoOeii.

PemieHne TeKCTOBBIX 3aJa4

Pemmenue TeKCTOBBIX 3a/iay apu(METHUECKUM CIocoOOM. PerieHune moruyeckux
3agau. Pemenue 3amau nmepebOpoM BceX BOSMOXKHBIX BapuaHTOB. Vcmosp3oBaHue mpu
pELICHUH 337a4 TaOJIHI] U CXEM.

Pemienne 3amad, coaepKamMx 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYUHBIL:
CKOPOCTh, BpEMsl, pacCCTOSIHUE; 1I€Ha, KOJINYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHUS:
Macchbl, 00bEMa, IIEHbI; PACCTOSHUS, BpEMEHHU, CKOpOocTU. CBSA3b MEXKIY €IMHHUIIAMU
WU3MEPEHUS KaXI0W BETUYUHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpoOH.

[IpencraBnenne qaHHBIX B BUAE TAOIHII, CTOJIOYATHIX THATPAMM.

Harasinnas reomerpust

Harnsinaeie npencraBieHust o Gurypax Ha IUIOCKOCTU: TOYKA, MpsiMas, OTPE3OK,
Jy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsiMol, ocTpsiii,
TYNON ¥ Pa3BEPHYTHIN YTJIBL.

JlmiHa oTpe3ka, METpUYECKUE E€AWHUIBI JJIMHBL. JlTMHA JIOMaHOW, MEPUMETP
MHOTrOYyroJibHuKa. MI3MepeHne u nmocTpoeHue yrioBC MOMOUIBIO TPAHCIIOPTUPA.

Harnsiguele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYP.

N3o0paxxenne ¢uryp, B TOM uucie Ha kierdyarod Oymare. Iloctpoenue
KoH(Urypanuii U3 vactel mpsiMoil, OKPY>KHOCTH Ha HEJIMHOBAaHHOM W KJIETYaTOMN
Oymare. VMcrnosib30BaHrE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBAApPATA.

[lmomanas  MOpsSIMOYroJibHUKA W MHOTOYTOJIBHUKOB,  COCTABJICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4YHCie (GUTYp, M300paKEHHBIX Ha KIeT4aTol Oymare.
EnnHuLpl n3MEpEeHUs III01IA .

Harnsinaple mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (PHUTypax: MPsSMOYTOJIbHBIN
napasuiesienumnes, KyO, MHOTOTPaHHUKH. N3o0paxkenue POCTEUIINX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapawienenunena. Co3gaHue Mmojenei
MHOTOTPaHHHUKOB (M3 OyMaru, MpoBOJIOKH, TJIACTHJIMHA U JIP.).

O0BEM NPAMOYTOIBHOTO Napajuienenunena, kyoa. Enuuuibl namMepenus o0bEma.

6 KJace



HarypaabHble unciaa

ApudmMernueckre NEUCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMH YHCIIAMHU.
UucnoBbie BbIpaKEHUS, MOPSAOK JIEUCTBUI, UCOIb30BaHue ckoOOK. Mcnonbp3oBanue
IPA BBIYUCIICHUSIX MEPEMECTUTEIBHOTO M COYETATEIBbHOTO CBOMCTB CIIOKECHUS M
YMHOXEHHUSI, pacTpe/IeIUTeIbHOIO0 CBOMCTBA YMHOKEHUS. OKpyIJIeHUE HATypalbHbIX
quced.

Jenutenu W KpaTHbIE 4YKCIIA;, HAUOOJBIIMK OOIIMNA NENUTENIb U HauMEHbIIEe
oO1ree kpaTHoe. [lenrMocTh CyMMBI U POU3BeICHUsI. [lefieHne ¢ 0CTaTKOM.

Jpoon

OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JApoOH, COKpalieHue ApoOei.
CpaBHeHue u ynopsijounBanue apoOeit. Pemienne 3amay Ha HaxXOXKJIEHHUE YACTH OT
LEeJI0oro M UEeJIoro mo ero yvactu. JlpoOHoe YHCciIo Kak pe3yibTaT JeleHHs.
[IpencraBnenue AeCITUYHONM IpoOM B BHJIE OOBIKHOBEHHOW JPOOM M BO3MOKHOCTh
MpPEICTaBICHUS] OOBIKHOBEHHOUW NpoOM B BUJIE JECATHYHOM. JlecaTuunbie poOu u
MeTpuueckasi cucremMa Mep. Apudmernuueckue JACHCTBUS M YHUCIIOBBIC BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JICCATHYHBIMH JIPOOSMHU.

OtHomenue. JlemeHue B JaHHOM OTHOIIEHWH. Macitad, MOponopIus.
[IpuMeHeHne MPONOPLUI PU PELICHUH 3a4a4.

[Tonstue mpoueHTa. BeruuciieHue npoueHTa OT BEJIWYMHBI M BEJIWYHHBI 1O €€
NpOIEHTY. BbIpakeHHUE MPOIEHTOB JECITUYHBIMU ApoOsimu. Pemienue 3amad Ha
IIPOLICHTHI. BhIpaxkeHre OTHOIIEHUS BEJIMYUH B MPOLICHTAX.

IHoJsio)kUTENBHBIE U OTPULIATEIbHBIE YHCJIA

[TosnoxkurenbHble W OTpUUATENbHBIE uncha. llemble wyucma. Monayinb 4wucna,
reoMeTpudecKass HWHTepHpeTanus MOAyJss uyucia. M3o0paxkenwe yucen Ha
KOOpJIAWHATHOU IIPSIMOM. Yucnossle npomexyTtku.  CpaBHEHHE YuUCel.
Apudmernueckne AEHUCTBUS C MOJOKUTEITLHBIMU U OTPUIIATEITLHBIMHU YHCIIAMH.

[IpsamoyronpHas cucTeMa KOOPAMHAT Ha INIOCKOCTU. KoOopauHaTel TOYKH Ha
MJIOCKOCTH, abcuucca U opauHarta. [loctpoenue Touek u GuUryp Ha KOOPIAWHATHOM
IJIOCKOCTH.

bykBeHHbIe BbIpaKeHUs

[Ipumenenue OyKB ISl 3alMCH MATEMATUYECKUX BBIPAKEHUU U MPEIOKEHUH.



CpoiicTBa apudmeTnyeckux JeWCTBUN. bByKBEHHbIE BBIPAXKEHUS U YHCIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pPABEHCTBA, HAXO0XJACHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiibl; GhopMysbl IEpUMETpa W ITUIOHIAAM MPSMOYTOJIbHUKA, KBajpaTa, 00bEma
napasuiesienunena u Kyoa.

Pemienne TeKCTOBBIX 3a1ay4

Pemenue TeKCTOBBIX 3a/lay apuMETHUUECKUM CIocoOoM. PerieHune moruyeckux
3asay. Pemenue 3a1a4 nepedbopom BCeX BOBMOKHBIX BapHAHTOB.

Pemienne 3amad, coAep)KallMX 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIWYWHBIL:
CKOPOCTb, BpEMsl, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMMOCTD; MPOU3BOAUTEIBLHOCTD,
BpeMsi, 00bEM paboThl. EOWHULBI H3MEpPEHUs: MacChl, CTOUMOCTHU; PACCTOSHMSI,
BpEMEHH, CKOPOCTU. CBA3b MEXAY €IMHULIAMHA U3MEPEHUS KaXI0W BEIMYHHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOLIEHWEM: MPOMOPLUMOHAIBHOCTBIO BEJIMYWH,
IPOLEHTaMH; PELIEHHE OCHOBHBIX 33/1a4 Ha JPOOUH IMPOLEHTHI.

OneHka M TNpPUKUJKA, OKpyrieHue pesynbrara. CocTaBieHHE OYKBEHHBIX
BBIPAKEHUH 110 YCJIOBUIO 33J1a4U.

[IpencraBienre JaHHBIX C TOMOHIbIO Tabmul W auarpamMm. CronOuaTbie
JiarpaMMBbl: YTEHHE U MOCTpOEHNE. UTEHNE KPYTOBBIX JUarpaMM.

Harasignas reomerpust

Harnsigable npencraBieHust o (Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jy4, YroJ, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPY/KHOCTb,
KpYT.

B3anmHOe pacnonokeHue ABYX MPSAMBIX HA TJIOCKOCTH, MapaJUIEIIbHbIE MTPSMBbIE,
NEPIICHIUKYJIIpHbIE TIpsIMbIE. V3MepeHue paccTosiHUi: MEXIy IBYMsS TOYKaMu, OT
TOYKH J0 NPSIMOU; JNIMHA MAPLIPYTa HA KBAAPATHOM CETKE.

N3mepeHne # TOCTPOECHHE YIJOB € IOMOIIBIK TpaHCIOpTUpa. Buuasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAAMOYTOJIBHBIN, TYyHOYT'OJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTObHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsSAMOYroJIbHUK, KBaJpaT: HCIOJIB30BAHHE CBOWMCTB CTOPOH,
yIJI0B, quaronanei. M3o0paxkenne reomerprudeckux (Guryp Ha HEIIMHOBAHHOW Oymare
C HCIIOJB30BAaHUEM UUPKYJS, JUHEWKHU, YroJibHHMKA, TpaHcnoptupa. Iloctpoenus Ha

KJIeT4yaTton Oymare.



[lepumerp MHOroyrosnpHuka. [loHsTue riomany GUrypsl; eIUHULBI H3MEPEHUS
wionianu. [IpubnmxénHoe n3Mepenne mwiomaau Guryp, B TOM YUCIe Ha KBaJPaTHOM
cetke. [IpubnmxEéHHOE N3MEpeHre JUIMHBI OKPYKHOCTH, TJIOLIAIU KpyTra.

CuMMeTpusi: IIEHTpaJlbHasl, OCEBasi U 3epKalibHass CUMMETPHH.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsinaeie mpencTaBieHus O MPOCTPAHCTBEHHBIX (PUrypax: mapaiesenure],
KyO, TIpuU3Ma, THUpaMHaa, KOHyC, IWIHHApP, mmap u cdepa. HM3o0paxeHue
OpOCTPaHCTBEHHBIX (uryp. IIpumepsl pa3BEPTOK MHOTOTPAHHHUKOB, MMIMHIpA |
koHyca. Co3anue Mofeneil MpoCTpaHCTBeHHbIX (uryp (W3 Oymaru, MPOBOJIOKH,
MJIACTUJIMHA U JIp.).

[TonsitTue 0o0bEMa; enuHUIBl KU3MepeHUs: o0béMa. OOBEM MpPSIMO- YTOJBHOTO

napajenenunena, Kyoa.

COAEPKAHUME YYEBHOI'O KYPCA «AJI'EBPA»
7 KJIace
Yucyia 1 BBIYMCJICHUSA

PanmoHapHBIE YHCIIA

Jpo6u 0OBIKHOBEHHBIC U JECATUYHBIC, IEPEX0]] OT OJHON (POPMBI3anuCcH ApoOeit
K Apyroi. IloHdaTne palMoOHaNIbHOTO YHWCIA, 3alKiCh, CPABHEHHE, YIOPSAOYMBAHUE
palMoHaNbHbIX uuced. Apudmernyeckue IEHCTBUS C PalMOHAIBHBIMU YHCIAMHU.
Pemenue 3a1ay u3 peaibHOW NPAKTUKH HA YaCTH, HA JPOOU.

CreneHb C HaTypaJlbHBIM TIOKa3aTeJeM: oOmpejaesieHue, MpeoOpa3oBaHue
BBIPQXEHUI Ha OCHOBE OIpeAeNieHus, 3amuch Oonbliux yuceln. [IpoueHTsl, 3amuch
MPOLIEHTOB B BHUJE JIpoOM U ApoOM B BUJE NPOLIEHTOB. TpH OCHOBHBIE 3aJlayd Ha
IPOLIEHTHI, PEUICHUE 3a/1a4 U3 PEAbHON MPAKTHKHU.

[IpumeHeHne NpU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HA MHOXKUTEJIM HATYPaJIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE MpsiMasi U oOpaTHast MPONOPLHUOHAIBHOCTH.

AnredOpanveckue BbIPaKeHHsI

HCpCMCHHBIC, YHUCJIOBOC 3HAYCHHUC BBIPAXKCHUA C HepeMCHHOﬁ. I[OHYCTI/IMI:»Ie



3HAYCHUs INepeMeHHbIX. lIpencraBiieHne 3aBUCHMOCTH MEXIy BEIMYMHAMHU B BUJC
dopmynbl. Beruncnenuss mo ¢opmyrnam. [IpeoOpa3zoBanne OyKBEHHBIX BBIPaKEHUH,
TOKJIECTBEHHO PaBHBIC BBIPAYKEHUS, IIPaBUiIa IPEOOPA30BAaHUS CYMM U IPOU3BEIACHMUI,
IpaBUJIa PACKPBITUS CKOOOK U MPUBENCHUS TOJTOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM MOKA3aTEIEM.

OpHounensl U MHoOrowieHsl. CreneHb MHoOrowieHa. CIl0K€HHE, BBIYMTAHHE,
YMHOXEHHE MHOTOWICHOB. POPMYJIbl COKPAIEHHOTO YMHOKEHMS: KBAaJIpaT CyMMBI U
KBaapar pasHocTH. Popmyrna pa3sHOCTH KBaapaToB. Pas3nokeHne MHOTIOWIEHOB Ha
MHOKHUTEJIN.

YpaBHeHust

VYpaBHeHHe, KOpEHb ypaBHEHUs, IpaBWia MpeoOpa3oBaHMsl ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHHUI.

JluHeniHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEU JIMHEUHOTO
YpaBHEHUS, PELICHUE JUHEHHBIX ypaBHeHUH. CoCTaBiIeHUE YpaBHEHMI 110 YCIIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPAaBHEHUM.

JluneiiHoe ypaBHEHHE C JBYyMsl NepeMeHHbIMU U ero rpadpuk. Cucrema ABYX
JVHEWHBIX YpPAaBHEHHWW C JByMs II€pEMEHHBIMU. PemeHne cHucTeM ypaBHEHUU
croco0oM mojaAcTaHOBKHU. [IpuMepsl peleHrs TEKCTOBBIX 3a/lad € MOMOIIbI0 CHUCTEM
YpaBHEHUM.

Koopaunarel u rpaduku. @yHkuumn

Koopannara toukum Ha mnpsmoi. YUucnoBble mpomexyTku. PaccrosHue Mmexnay
JBYMsI TOYKAMH KOOPAUHATHOM MPSAMOM.

[IpssmoyronpHas cucrema koopauHat, ocu OX u Oy. AGcuucca v opJiMHaTa TOYKH
Ha KOOPJWHATHOM TuiockocTu.  [Ipumeps! rpadukoB,3amanubix hopmynamu. Urenue
rpadukoB peanbHbIX 3aBUcHMOcTel. [lonarue pynkuuu. ['padux Gynkumun. CoiicTsa
bynkuuid. JIuneitnast pynkuus, e€ rpaduk. ['papuk pyukuuun 'y = |x |. I'paduyeckoe
pPEILICHUE JMHEUHBIX YPAaBHEHUMW WU CHUCTEM JIMHEWHBIX YpPaBHEHHM.

8 KJyace

Yuciia 1 BLIYMCICHUS

KBanmpatubiii kopeHb u3 uwucna. [lonstue 00 wuppanMOHAIBHOM YHCIIE.

JlecsiTnunble NPUONIMIKEHUs] UppaldoOHANbHBIX yucen. CBoicTBa apudmeTHdecKux



KBaJIPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BAHMIO YUCIIOBBIX BBIPAKEHUN U
BBIUHCIICHUAM. JI€HCTBUTEIIBHBIE YHCIIA.

Crenensb ¢ 1enbpIM NIOKa3aTeneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AJuiredOpanvyecKue BbIPAKEHUS

KBampaTHblil TpEXUsieH; pa3iokKeHne KBaIpaTHOTO TPEXWICHA HA MHOXKUTEIH.

AnreOpanyeckas ApoOb. (OCHOBHOE CBOWMCTBO  ajreOpandeckol  JapoOwu.
CnoxeHue, BbIYMTAHUE, YMHOXXECHHUE, [ICJICHUE anreOpandeckux  JIpoOei.
PanronanbHbie BBIpAKEHUS U UX MpeoOpa3oBaHUeE.

YpaBHeHHsI U HEPaBEHCTBA

KBagpatHoe ypaBHeHHe, (popMyna KOpHEM KBaJpaTHOTO ypaBHEHUs. Teopema
Buera. Peuienue ypaBHEeHNM, CBOISIUXCSA K JIMHEWHBIM W KBaApaTtHbeIM. [IpocTeimume
JTpOOHO-palMOHATIbLHBIC YPABHEHUS.

['padurueckass mHTEpHpeTanus ypaBHEHHM C JBYyMSI IMEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpPaBHEHUN C JByMsa IepeMeHHbIMU. [Ipumepsl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMS NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 aJireOpandeckuM CIoCOOOM.

YucnoBble HEpaBEHCTBA M MX CBOWMCTBA. HepaBeHCTBO C OAHON NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOM TEPEMEHHOM.
CucTeMbl JINHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue dynkmuu. O6macTh ONpeesieHns 1 MHOKECTBO 3HAYCHUW (DYHKIIUH.
CrnocoObl 3aaHust QyHKIUM.

I'padux Pynknuu. Yrenune cBoicTB ¢yHkuuu no e€ rpaduxy. I[lpumeps
rpaduKoB QYHKIIUNA, OTPAXKAIOIINX  PEabHBIE TMPOIECCHI.

OyHKIMY, ONUCHIBAIOLIME MPSIMYIO U oOpaTHylo 3aBucuMocTu. [locTpoenue u
k

uyreHue rpadukoB Yy = kX, y = kx + b,y = .

I'paduueckoe pemienue ypaBHEHUN U

CHUCTEM YpaBHEHUU.
Yucaa v BLIYUCICHUSA

JleCTBUTEILHEBIE YHUCIIA

PaHI/IOHaJIBHBIe quciia, HppalnuOHAJIbHBIC YHCJId, KOHCYHBLIC M OCCKOHEUHBIC



JECSATUYHBIE 1pOoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN; IEHCTBUTENIBHBIE YHUCIA KaK
OECKOHEYHbIE JECATUYHBIE JApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOYXECTBOM JE€UCTBUTEIBHBIX YUCEI U KOOPAUHATHON IIPSIMOM.

CpaBHEHHE  JEUCTBUTEIBHBIX  YHCEN,  apU(pMETHUYECKUe  JCUCTBUSA C
JEUCTBUTEIIbHBIMUA YUCIIAMU.

H3mepenus, HDI/I6JII/I)KGHI/I}I, OLCHKH

Pa3Mepbl 0OBEKTOB OKpYXKalOlIEr0 MHpA, JIMTEIBHOCTh MPOIECCOB B
OKpY’KaroIieM MHUpe.

[TpubmmkénHoe 3HaYEHWE BEIWYMHBI, TOYHOCTh MNpuOMmKeHus. OKpyTJIeHHEe
YUCCII. HpI/IKI/IIIKa " OIICHKAa pe3yJ'IBTaTOB BBIQHCHGHHﬁ.

9 kjaacce

YpaBHeHHsI 1 HepaBEeHCTBA

YpaBHEHUS C OTHOU IEPEMEHHOU

JInnenHoe ypaBHeHue. PenieHne ypaBHEHNM, CBOASIIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHWMH, CBOASIIMXCS K KBaIpaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMmepbl pelieHuss ypaBHEHUM TPETbed W YETBEPTOU
CTETIEHEN PA3JIOKEHUEM Ha MHOKUTEH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUH. PellieHne TeKCTOBbIX 3a1au
anredpandyecKuM METOIOM.

CucreMbl YpaBHEHUU

VYpaBHeHHe ¢ JOByMsl NEpPEMEHHbIMM M ero rpaduk. PemieHue cucreM ABYX
JIMHEWHBIX YPaBHEHUHN C JBYMS NEPEMEHHBIMU. PemeHue cucrteM NByX YpaBHEHUH,
OJIHO M3 KOTOpbIX JIMHEHHOe, a Jpyroe — BTopoil crenenu. [paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C ABYMS IIEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3a7a4 aiareOpandyeckuM CriocoOoM.

HepaBeHncTBa

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenne cucrem
JVMHEMHBIX HEPAaBEHCTB C OJHOW mnepeMeHHou. KBagparHele HepaBeHCTBaA.
['paduueckass umHTEpnperans HEPABEHCTB M CHCTEM HEpPAaBEHCTB C JIByMs

MNEPEMCHHBIMMU.



DyHKUIMHA
KBampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, koopauHaThI

BEPIIMHBI 1apadoJIbl, OCb CHMMETPHUU MapadOJIbI.

I =

I'padvkn GYHKIMA y = KX, Y =KX + B, y=-,y=+x, y =x3, y = [x| u nx

X

CBOMCTBA.
YucJioBbIe MOCJIEA0BATEILHOCTH

OHDGI[CJ'I@HI/IG M _CIIOCOOBI 3aJIaHMs] YMCJIOBBIX IIOCJIEA0BATCIbHOCTEH

[loHATHE YHCIIOBOM IMOCJIEAOBATEIBHOCTU. 3aJaHUE IOCJIEN0BATEIbHOCTH
peKkyppeHTHOM dhopmyIioi U hopMysioil N-oro 4ieHa.

ADI/Id)MeTI/I‘-IeCKaH U TCOMECTPHUYCCKAA MMPOrpecCumn

Apudmernueckass U reomerpuueckas mnporpeccud. Dopmyiasl N-0ro wieHa
apu(PpMETUYECKON U Tr€OMETPUUECKON MPOrpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300paxeHne wieHOB apu(PMETUUECKON U TEOMETPUUECKOIN MPOTPECCU TOUKaMU
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHWHBIH M SKCIOHEHIMANbHBIA poCT. CIIOXKHBIE
IIPOLICHTHI.

COAEPKXAHUE YYEBHOI' O KYPCA «'EOMETPUS»

7 Rjaacc

HavanpHble moHATHsS reomeTpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yroa. Buubl
yriioB. BeprukanbHple U CcMexHble yribl. buccekrpuca yrna. Jlomanas,
MHOTrOYyroyibHUK. [lapaysienbHOCTh U MEPIIEHANKYISIPHOCTD MPSAMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBa OceBOM cuMmeTpuu. [Ipumepsr
CUMMETPHUU B OKPYXKAIOILEM MUDE.

OCHOBHBIE ITOCTPOEHUS € IOMOIIBIO HUPKYJIS U JUHEHWKHU. TpeyroapHuk. Bricora,
MeauaHa, OMCCEKTpHca, UX  CBOICTBa.

PaBHOOepeHHBIH U pPABHOCTOPOHHUU  TPEYTrOJIbHUKHU. Hepasenctso
TPEYTOJIbHUKA.

CBoiicTBa M MpHU3HAKU PABHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M MNpHU3HAKU MapauieNbHBIX NpsAMbIX. CyMma yrioB TpeyroJibHUKA.

BHeliHue yribl TpeyroyibHHKA.



[IpssMOyroJbHBIA ~ TpeyroabHUK. CBOWCTBO  MEAHMaHbl  MPSAMOYIOJIBHOTO
TPEYroJIbHUKA, NPOBEIEHHON K rumnoreHyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBbHUK C yTiIoM B 30°.

HepaBeHcTBa B reoMETpHH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHO#, TeopemMa © OosblieM yriae W OONbLICH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKIOHHAS.

['eomeTprueckoe MecTOo  TOYeK. buccekTtpuca yrma W CEpEeIMHHBIN
MEPIICHIUKYJIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KPYT, XOp/ia U IHUaMETp, UX CBOICTBA. B3auMHOeE pacnosoxeHue
OKpy’)KHOCTH M mpsMmou. KacarenpHass m cekymas K OKpyKHOCTH. OKpyKHOCTBb,
BIIMCAHHAS B yIoJl. BricaHHas ¥ ONMCAaHHAsL OKPYKHOCTH TPEYTOJIbHUKA.

8 kiace

YetslpéxyronpHuku. llapannenorpamm, ero npu3Haku M cBoiicTBa. YacTHbIe
cllyyad MapajjielorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajapar), UX INPU3HAKU U
cBoiicTBa. Tpamemnusi, paBHOOOKas Tpamenus, €€ CBOHCTBA W  IMPU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenus weauanbl. LlenTpansHas cummerpus. Teopema @Daneca u
TeopeMa O MPONOPLUUOHATBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYToJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojpHHKA.

[Togobue TpeyrodbHUKOB, Kod(pduumueHt mnoxodbus. IlpuzHaku mnomo0us
TpeyrojabHUKOB. [I[pumMeHeHne noaoous npu peleHu NPpakTUYECKUX 3a1ad.

CpoiicTBa miomaned reomerpuyeckux ¢uryp. PopMmynsl s TUIOLIAAH
TpPEyroJibHUKa, TapajienorpamMma, pomba u Tpaneuuu. OTHOIIEHHWE IUIOUIaAeH
MoI00HBIX (uTyp.

Brruncnenue I1uiomanei TpeyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemieHUH
MPaKTUYECKUX 3ajad.

CHHyC, KOCHHYC, TaHIE€HC OCTpPOro yrIjla HpPsIMOYIOJIbHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckre (QyHKIMH

yriioB B 30°, 45° u 60°.



BrnmcaHHble U LEHTPAJIbHBIE YIJIbI, YTOJ MEXAY KacaTeJIbHOW W XOPAOW. YTIIbI
MEXIy XOpAaMH U CEeKylMMHU. BrnucaHHble W ONHUCAHHBIE YETHIPEXYTOJbHUKH.
B3aumHoe pacnosnoxxenue JByX OKpyxHocred. Kacanuwe oxpyxkHocreit. OOmue
KacaTeJIbHbIE K JBYM OKPYKHOCTSIM.

9 kaacc

Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. DOPMYJIbI IPUBEICHHUS.

Pemienne tpeyronpHHKOB. TeopemMa KOCMHYCOB M T€OpeMa CHHYCOB. Pelienue
NPaKTUYECKUX 3a]1a4 C UCMOJIb30BAHUEM TEOPEMBIKOCHUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaooust. [1ogo0ue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 MpPOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BEICHUN OTPE3KOB
CEKyIIMX, TEOpEMA O KBaJ[paTe KacaTeIbHOM.

Bekrop, annHa (MOaysb) BEKTOpPa, COHANPABIEHHBIE BEKTOPHI, IPOTUBOINOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMH
HaJl BEKTOPAMH.

Pa3noxeHnue BekTOpa IO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTsl
BekTopa. CKalipHOE MPOU3BEICHUE BEKTOPOB, IPUMEHEHHE JUIsl HAXOXKACHUS UIUH U
YTJIOB.

JlexkapToBbl KOOpPAMHATBHI HA IJIOCKOCTH. YPAaBHEHUS NPSIMOM U OKPYKHOCTHU B
KOOpJIMHATaX, IMEPECEYeHHE OKPYXKHOCTEH W mpsAMbIX. MeTon KOOpAMHAT MU €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKHM. J[nmMHa OKpykHOCTH. ['pamycHas u paguaHHas
Mepa yria, BBIYHUCIIEHUE JUIMH YT OKpyXHOcTel. [1nmomans kpyra, cekropa, CerMeHTa.

JIBuKeHMsI TUIOCKOCTM W BHYTPEHHHE CUMMeETpuM (Guryp (3jeMeHTapHbIe

npenacrasienus). [lapamnensueiil nepenoc. IloBopoT.

COHEPXXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTH 1 CTATUCTUKA»

7 kacc

[IpencraBnenne MaHHBIX B BHIE TaONHI], Auarpamm, TpaduxoB. 3amoaHCHHE
TaOJIMII, YTEHUE M MOCTPOCHUE AMarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).

Urenue rpadukoB peanbHbIX MpoleccoB. M3pneyenue nHbopMaluu M3 auarpamm H



Ta0JINII, UCTIONB30BAHUE U UHTEPIPETALUs JaHHBIX.

OnucarenpHasi CTAaTUCTHUKA: cpeaHee apudMeTHYecKoe, MeIuaHa, pa3Mmax,
HamOoJIbllIee M HaWMEHbIlIEe 3HAYeHUs Habopa YHCIOBBIX JaHHBIX. [IpumMepsl
CIIy4YallHOM U3MEHYNUBOCTH.

Cny4dailHblil SKCriepuMeHT (ONBIT) W ciiydailHOe coObiTue. BeposiTHOCTh U
yacTtoTa. Pojb MaioBEpOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B PUPOJIE U B
obmecTBe. MoHETa 1 UTpaJIbHASI KOCTHB TEOPUH BEPOSITHOCTEH.

['pad, Bepmmna, pedpo. Crenenb BepinHbl. Yuciao pédep u cymmapHasi CTETICHb
BepmmH. [Ipencrabnenue o cBszHoctu rpada. [lenu u nuxnel. [Tytu B rpadax. O6xon
rpacda (sisiepoB myTh). [Ipencrapienue 06 opueHTUpOBaHHOM rpade. Penienue 3amayc
MOMOIIBI0 TpadoB

8 Kyace

[IpencraBnenne MaHHBIX B BUJE TaONuUI, auarpamm, rpapukoB. MHOXECTBO,
AJIEMEHT MHO’KECTBAa, MOAMHOXKeCTBO. Omneparuu HajJ MHOXKECTBaMH: OOBbEAMHEHUE,
repeceyYeHue, nonosiHeHne.  CBolCTBa omnepanuin Hajq MHO>KE€CTBaMU:
MEPEMECTUTENBHOE, COYETaTENbHOE, pacrpeaeauTenbHOE, BKJIFOUECHHS.
Hcnonb3oBanue rpaduyueckoro MpeacTaBiICHUS MHOXKECTB JJII ONMUCAHUSI PEAIbHBIX
MIPOIIECCOB U ABJICHUH, IPU PEIICHUU 3a/1a4.

N3mepeHue paccemBaHusl [aHHBIX. Jlucrepcusi U CTaHOAPTHOE OTKIOHEHHE
YUCIIOBBIX HAOOpOB. [lnarpamMmma paccenBaHusl.

DOnemeHTapHble  COOBITHS  ciydaitHoro  ombiTa.  ChydallHble — COOBITHSL.
BepostHoct coObITHI. ONBITE ¢ PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMHU.
Cnydaitnbiii BBIOOp. CBsI3b MEXKAY MAJOBEPOSTHBIMU M MPAKTHUYECKU JOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa NEPEBbEB: €AUHCTBEHHOCTh MYTH, CYLIECTBOBAHUE BUCSYEH
BEPIINHBI, CBS3b MEXKIYy YHUCIOM BEPIIMH W uYuciioM péoep. [IpaBmiio ymMHOKEHHS.
Pemenue 3amau ¢ momompbio Tpados. [IpotuBomnonoxusie coObiTHs. Jlnarpamma
Oitnepa. OObeauHEHHE U TepecedeHre coObiThil. HecoBmecTHbIE  COOBITHS.
dopmyia CI0KEHUS BEPOATHOCTEU. Y CIOBHAsl BEPOATHOCTb. [IpaBWiio yMHOXKEHUS.

He3aBucumbie coOBITHS. HpGI[CTaBJIeHI/IC OKCIICpUMEHTAa B BUAC ACPCBA. Pemenue



3a/1a4 Ha HaX0KJICHUE BEPOATHOCTEN C MOMOILBIO J€PEBA CIYYAHOIO HKCIIEPUMEHTA,
nuarpamm Disepa.

9 kaacce

[IpencraBienne JaHHBIX B BHJE TaOJHIl, AUarpamm, rpa(ukoB, HHTEPIPETALHS
NaHHBIX. UTeHne U MOCTpOoeHUe Talnll, AMarpaMm, rpauKoB MO peadbHbIM JaHHBIM.

[lepectanoBku u dakropuan. CodyeTaHuss M YUCIO COUYETaHUN. TpPeyrojibHUK
[Tackans. Pemenue 3aa4 ¢ UCOIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BeposiTHOCTh. CiyyaliHbIi BBIOOpP TOYKM U3 (QUTYpPH Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 AYTM OKPYKHOCTH.

HcnbiTanne. Yenex n Heynada. Cepust ucnbITaHuid 10 nepBoro ycrexa. Cepust
ucneiTanuii bepaymm. BeposatHocTu coObITHi B cepun uctbiTanuii bepruyu.

CnydailHasg BEJIIMYMHA W PACHPENCIICHHE BEPOATHOCTEN. MaremaTtnyeckoe
oXXuaanue u gucrepcusd. [IpuMepbl MaTeEMaTUUECKOTO OKUIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS BEIUYMHBI. MaTeMaTUyecKoe 0XKUJAaHUE U JUCIIEPCUs CIIy4anHON
BEJINYMHBI «YHUCJIO YCIIEXOB B CEPUH UCHBITAaHUU bepHyimm».

[Tonarne o 3akoHe OoNbIIMX 4YHced. M3MepeHue BepOSTHOCTEH C IMOMOIIBIO

yacToT. Ponb 1 3HaueHHe 3aKOHA OOJIBIINX YUCE B IPUPOJE U OOIIECTBE.

IInanupyemble pe3yJibTaThbl 0CBOEHHS Y4eOHOT0 npeamera «MaremaTuka»

Tpebosanua K JAUYHOCHMIHBIM, MEMANPEOMEMHLIM U  NPEOMENHBIM
pe3yibmamam

OcBoenne yuebOHOro mpeamera «MaremaTuka» JOJDKHO  0OecreuynBaTh
JIOCTHKEHHE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CICAYIONIUX JTUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMHHOCTHBIE PE3VYJIbTATHI

JInuHOCTHBIE  pe3yNbTaThl OCBOCHHS MPOrpaMMbl  y4eOHOTO  MpeameTa
«Marematrkay XapakTepPU3yIOTCS:

1. TlatpuoTHueckoe BOCIIUTAHUE:

® MPOSIBICHUEM MHTEpeca K MNPOLUIOMYy M  HACTOSIIEMY POCCHUCKOU
MAaTEMATHKH,

® JICHHOCTHBIM OTHOIICHHUEM K JOCTHMIXXKCHHAM pOCCHﬁCKPIX MAaT€MAaTHKOB H



POCCUICKON MaTEMAaTUYECKOM ILIKOJIBI K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B APYIUX
HayKax U MPUKJIaJHbIX Chepax.

2. ['pak1aHCKO€ M AYXOBHO-HPABCTBECHHOE BOCIMTAHHUE:

® TOTOBHOCTBHIO K BBHIMIOJIHEHUIO OOS3aHHOCTEH TpakJlaHWMHA W pealiv3allid €ro
npas,

® [IPE/CTABJICHUEM O MAaTEMATHUYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3THUHBIX
CTPYKTYD, SABJICHHM, MPOIIEAYP TPAkKITAHCKOTO OOIIECTBa (BEIOOPHI, OMPOCHI U TIP.);

®'OTOBHOCTBIO K O0CYXKJEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUUYECKUM
MPUMEHEHUEM JOCTHUKEHUW HAYKH, OCO3HAHMEM BaXHOCTU MOPAJIbHO-3TUYECKHUX
MPUHLINIOB B JIESITENbHOCTH YYEHOTO.

3. TpymoBoe BOCIIMTAHHUE:

® YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE B PpCIICHUM NPAKTHUYSCKUX 3aJ]ad
MaTeMaTHYECKON HAIPaBICHHOCTH,

® OCO3HAaHWEM BAXKHOCTH MaTEMaTHYECKOTO0 O0Opa30BaHUs HA MPOTSHKEHUU BCEH
YKU3HHM JIUTS YCIIeITHOW TPpo(heCCHOHATBHOM ISSITEIIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUU;

®0CO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHAWBUAYAJIBLHOW TpPAaCKTOPUHU
oOpa30BaHUs M )KM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX
NOTPEOHOCTEH.

4. DcreTH4eCKOe BOCIHUTAHUE:

® CIIOCOOHOCTHIO K  OMOIMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHSATHIO
MaTeMaTHIECKUX 00BEKTOB, 3aa4, PEIICHNUN, pacCyKICHUMH;
® YMEHUIO BUJIETh MAaTEMaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. HCHHOCTI/I HAYYHOI'0O MMO3HAHU.

® OpUCHTAllMed B JICATEIILHOCTH HA COBPEMEHHYI0 CHCTEMY Hay4YHBIX
MIPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS UYEIIOBEKAa, MPUPOIBI H
00I1IeCTBa,

® MMOHMMAHWEM  MaTeMAaTHYEeCKOWM HAyKM Kak  cQepbl  UYeJIOBEUYECKOU
JESATEIIBHOCTH, ITAIlOB €€ Pa3BUTHUSA N 3HAUUMOCTH JIJISI PA3BUTHS [IUBUIIN3AINN;

® OBJIAJICHHUCM A3BIKOM MAaTEMAaTUKH H MaTEMaTHUYECKOM KYHBTYPOﬁ KaK



CpE€aACTBOM IIO3HAHMA MUPA,
® OBJIaJCHUCM HpOCTGﬁIHPIMH HaBBbIKaMH HCCHCﬂOB&TGHBCKOﬁ ACATCIIBHOCTH.

6. Pwusmueckoe BOCIIUTAHUC, (bODMI/IDOBaHI/IC KYJIBbTYPbI 3J0POBbiA )41

OMOIIMOHAJIBHOI'O 6H3FOHOJ’IV‘II/I}I:

® TOTOBHOCTBIO IPUMEHATh MATEMAaTHYECKUE 3HAHHUS B HWHTEpPECax CBOErO
310POBbB4,

® BEJICHUS 3J0POBOTO 00pa3za KU3HU (30POBOE MUTAHHUE, COATIAHCUPOBAHHBIM
PEXUM 3aHATUNA U OTIIbIXA, PETYJIsIpHAs (PU3HYECKAs] AKTUBHOCTD);

¢ c(hOpMUPOBAHHOCTHIO HABbIKA PEQPIIEKCHUH,

® IIPU3HAHMEM CBOETO IPaBa Ha OLIMOKY M TAKOTO K€ IIpaBa JIpyroro 4ejoBeKa.

7. DKOJIOTMYECKOES BOCIIMTAHHE.

® OpHUEHTAlMCH Ha MPUMEHEHUE MaTEeMAaTUUECKUX 3HAHUU JJIsl pelleHus 3a7a4 B
00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpebl,

® [UIAHMPOBAHUS MOCTYIIKOB M OIIEHKHM WX BO3MOXHBIX IOCJIEACTBUNA JIA
OKPYKaIOUIEH CPEIbI;

® OCO3HaHUEM TIJ00aJBbHOTO XapakTepa AKOJIOTMYECKUX NpoOJeM M IMyTed uXx
pelieHus.

8. A,Z[aHTaHHSI K U3MCHAIOIMMMCS YCIIOBHUAM COHHaHBHOﬁ )4 HDHDOHHOﬁ CpCBbI.

® FOTOBHOCTHIO K JICHCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JESATEIbHOCTh, B TOM 4YHUCJIC
YMEHHE YUUTHCS Y APYTUX JIIOACH, TprHoOpeTaTh B COBMECTHOM ACATEILHOCTH HOBBIC
3HAHUS, HABBIKW U KOMIIETEHIIUM U3 OMbITA JAPYTHX;

® HEOOXOJMMOCTBIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIIC
dbopMyIMpOBaTh HIICU, TIOHSATHUS, THUIOTE3bl 00 OOBEKTAX W SBJICHUSX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACGUIMTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

® CIIOCOOHOCTHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO,  BOCIPUHUMATh
CTPECCOBYIO CHUTyallUI0 KaK BbI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATh
NpUHUMAEMbIe perieHusT W JeHcTBUs, (HOPMYIUpPOBaTh M OIEHWBATh PHUCKA U

NOCJIEeCTBUS, (OPMUPOBATH OIBIT.



METAIIPEJMETHBIE PE3VJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHMSI MIPOrpaMMbl y4eOHOTO MpeamMera
«Marematuka XapaKTEePU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NMO3HABATEJILHBIMU  JICUCTBUSMH,  YHHUBEPCAIbHBIMA  KOMMYHUKATHBHBIMH
JNEUCTBUSMHA U YHUBEPCAIbHBIMU PeryJasiTUBHBIMHU JCHCTBUSAMH.

1) YHuBepcajibHbIe NMO3HABaTe/bHbIE AeicTBUSA 00ecreuynBaoT
dbopmupoBaHre 0Aa30BBIX KOTHUTUBHBIX MIPOIIECCOB 00YYaIONUXCs (OCBOCHNE METO/I0B
MO3HAHUSA OKPYXAIOIIEr0 MHUpA; MPUMEHEHHE JIOTUYECKUX, MCCIEIOBATEIbCKUX
onepaiuii, yMeHui paboTaTh ¢ HH(MpOpMaLKEil).

ba3oBbie JIOTHUECKUE JIEUCTBU.

*BBIABJISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHUYECKHX
00BEKTOB, MOHATHN, OTHOIICHUNA MEXIY MOHITHAMH; (POPMYyIHPOBATh ONPEACICHHUS
MOHSATUH; YCTaHABIMBATH CYIIECTBEHHBIM NMPHU3HAK KiIacCU(PUKAIIMKU, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

* BOCTIPUHUMATb, dbopmynupoBaTh W MpeoOpa3OBHIBATH CYXKJICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHbIE;

* BBISIBJISITH MAaTEMaTHICCKHAE 3aKOHOMEPHOCTH, B3aUMOCBS3U W MPOTHBOPEYHS B
dakTax, MaHHBIX, HAONIOACHUSAX U YTBEPXKACHUAX;, TMpemaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

*Ie7aTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

* pa3OupaTh JOKa3aTeIbCTBA MATEMATHYCCKUX YTBEPXKIACHUU (TpsMBIE W OT
MPOTUBHOTO),  TPOBOJUTH  CAMOCTOSATEILHO  HECIIOXKHBIC  JIOKa3aTeIIbCTBA
MaTeMaTU4eCKnX (DaKTOB, BBICTPAWBATH APTYMEHTAIMIO, MPUBOJIUTH TPHUMEPHl U
KOHTPIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;

*BBIOMpATh CHOCOO pemieHus ydeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpaTh HauOoOJIee TOAXOMAIINN C YIETOM CaMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTCPHUECB).

ba3oBrle nccienoBaTebCKUe JTEUCTBUS:

¢ UCIIOJIB30BAaTb BOIIPOCHI KaK I/ICCJIe,Z[OBaTCHBCKI/Iﬁ HHCTPYMCHT IIO3HAHUAA;

bopMyaMpoBaThH BOIIPOCHI, bukcupytoume IPOTUBOPEYHE, npooiemy,



CaMOCTOSATEJILHO YCTAaHABIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHECHUE;

*[IPOBOJIUTH 10  CAMOCTOSATEIIBHO  COCTaBJICHHOMY IUIAaHY  HECIIOKHBIN
DKCIIEPUMEHT, HEOOJBIIOE WCCIIEIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

* CaMOCTOSITCIBHO (DOPMYJIMpPOBaTh OOOOIIEHWS M BBIBOABLI IO Ppe3yJbTaTaM
MIPOBENEHHOTO HAOIIOCHUS, UCCIICIOBAHNA,

OIICHHBATh JIOCTOBEPHOCTH MOTYYCHHBIX PE3YJIFTATOB, BEIBOJAOB M 000OIICHUIA;

* IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nadopmanmeii:

*BBIBJISITH  HEJIOCTATOYHOCTh W W30BITOYHOCTH  HWHGOPMAIUH, JTaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHUS 3a]1a4H;

*BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U  HUHTEPIPETHPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

* BBIOUpaTh (opMy MpeacTaBiIeHUsT HHOOPMAIIUU U WITIOCTPUPOBATH PEIIacMbIe
3aJlayu CXeMaMH, TruarpaMmMaMu, HHOU rpauKol U MX KOMOWHAIIMSIMU;

* OIECHUBATh HANEKHOCTh HMHPOPMAIMK 10 KPUTEPHUSAM, TPEITIOKCHHBIM

yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

2) YHuBepcaJibHbIe KOMMYHHMKATHBHbIC  JIeHCTBHUS 00ecCIeunBaroT
c(hOpMUPOBAHHOCTh COLIUAIIBHBIX HABBIKOB O0YYaIOIINXCS.

Oo1eHue:

* BOCTIpUHUMATh U (OPMYJIUPOBATH CYXKJICHHS B COOTBETCTBUM C YCIOBUSMH U
HEJSIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO

BBIPAXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX WU MHCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 X0y PEILlICHHs 3a]]a4yi, KOMMEHTUPOBATh MOTYYEHHbBINA PE3YJIbTaT;

*B X0Ji¢ OOCYXJEHHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBbI, pEIIaeMol 3a/1auu, BBICKA3bIBaTh MJICH, HAIlCJICHHBIE HA TIOMCK PEIICHMUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXIEHUSMH JPYIMX VYYaCTHHKOB JHAJIOTa,

OoOHapy>KHBaTh Pa3IMuMe U CXOJICTBO MO3UIMI; B KOPPEKTHOM hopme GopMyIHpoBaTh



pa3HoOrIacHsi, CBOM BO3PAKEHUS;

* IPEACTABJIATh PE3YyJbTaThl PEUICHUS 3aJauM, SKCIEPUMEHTAa, HUCCIEI0BaHMS,
IPOEKTa; CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajad
IPE3CHTALUN U OCOOEHHOCTEN ayIUTOPUU.

COoTpyIHUYECTBO:

*[IOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM WM WHIWBHUIYaIbHOU
paboOThl TpU pEmICHUH YYeOHBIX MaTEMaTHYECKUX 3a/ad; MPUHUMATh I1eJTh
COBMECTHOM JIeATENIbHOCTH, IUIAaHUPOBaTh OPraHU3allil0 COBMECTHOW paboThI,
pacnpenensaTh BHUABI pabOT, JOTOBapHBATHCSA, OOCYX AaTh MPOIECC U Pe3yibTaT
paboThI; 0000IIATF MHEHUS HECKOJIBKUX JIFOACH;

* y4acTBOBAaTh B TPyHMNOBBIX Gopmax padoThl (00CYXaAeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JP.); BEITIOJHATH CBOIO YacTh pabOTHl M KOOPIAUHUPOBATH CBOU
JEUCTBUSL C JIPYTMMU 4YI€HAMU KOMAaHIbl; OIIEHHMBATh KauyeCTBO CBOETO BKJIajia B
oOLTUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU

B3aMOJICUCTBHS.

3) VYHuBepcajabHbIE peryJsiTuBHbIEe neicTBUA 00ecreuynBaoT
(bopMHpPOBaHNE CMBICIIOBBIX YCTAHOBOK U KU3HCHHBIX HABBIKOB JIMYHOCTH.

CaMoopraau3aius.

* CAMOCTOSITEJIbHO COCTABIIATh IUIaH, aJITOPUTM PEIIeHUs 3a/1auM (MM ero 4acTh),
BBIOMpPATh CHOCOO pEIIeHHs € YYETOM MMEIOUIUMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUN C YYETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb.

*BIIAJIETh CHOCOOAMU CAMOIPOBEPKH, CaMOKOHTPOJIS Mpoliecca M pe3ylibTaTa
peLIeHNs] MaTEMAaTUYECKOM 3aJ1auu;

* IPEBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIpH PELICHUU 3aJayH,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HANJACHHBIX
OILLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

* OLICHMBATh COOTBETCTBUE peE3yJIbTaTa JACATEIBHOCTH IIOCTABICHHOM LEIH H
YCIOBUSIM, OOBSICHATh HNPUYMHBI JOCTHMIKEHMSI WM HEJOCTHKEHUS 1I€JIM, HAaXOIUTh

OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HNPEJIMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA «MATEMATHUKAY

OcBoenne ydeOHOro kypca «MaremaTuka» B 5—6 KiiaccaXx OCHOBHOM IIIKOJIBI
JOJDKHO 00OecTieunBaTh JOCTHXKCHHE CISAYIOMNUX TMPEIMETHBIX 00pa30BaTeIbHBIX
pPE3yNbTATOB:

5 KJaace

YQucaa u gvluucienus

[loHumMaTh U MPAaBWIBHO YMOTPEOISATh TEPMHUHBI, CBA3aHHBIE C HATypalbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH ¥ IECATHYHBIMH JIPOOSIMHU.

CpaBHHBaTh W YIOPSIOYMBATh HATypajdbHBIC UWCJIA, CPABHUBATH B MTPOCTEHIIIIX
Clydasix OObIKHOBEHHBIE IPOOH, AECSTUUHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIINM
el uuciIoM W Uu300pakaTh HATypajbHbIE 4YHCIAa TOYKAMU Ha KOOPJWHATHOMN
(4UCTIOBOI) TIPSIMOIA.

BeimonasaTeh  apudmeTHUecKue ACHCTBUS € HATypadbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSMHU B MPOCTEHIITNX CITydasX.

BEITIOTHITE POBEPKY, MPUKUAKY Pe3yJIbTaTa BEIYUCICHHM.

OKpyTasaTh HaTypaJdbHBIC YHCIIA.

Pewenue mexcmoewix 3a0au

Pemiath TekCTOBBIE 3ajauu  apu(PMETHYECKUM CIIOCOOOM UM C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO 1mepedopa BceX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3agaum, conaepkamme 3aBUCUMOCTH, CBSI3BIBAIOIIME  BEJIMYUHBL:
CKOpPOCTb, BpEMSI, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOIHIlbl, 0003HAYEHUS TPU PEUICHUU
3ajad.

[Tonp30BaThCd OCHOBHBIMM E€AMHHMIAMHM WU3MEPEHHMS: LIEHBI, MACChl, PACCTOSAHUSA,
BPEMEHH, CKOPOCTH; BBIPAXKATh OJIHU €UHULIbI BEJIMYMHBI YE€PE3 IPyTHE.

N3BnekaTh, aHaIU3UPOBATh, OLIEHUBATh WH(OpPMAIHMIO, TMPEICTABICHHYIO B
Tabnuile, Ha CcTOJI0YaTON nuarpamme, MWHTEPIPETUPOBATH MPEICTABICHHBIE TaHHBIC,
MCIIOJIb30BaTh JAHHBIE IIPU PELIEHUU 3a/1a4.

Haznaonas ceomempus




[Tonmb30BaThCs TEOMETPUYECKUMH TMOHITHSIMH: TOYKa, MpsMas, OTPE30K, JIyd,
yTOJI, MHOTOYTOJIbHUK, OKPYXHOCTh, KPYT.

[TpuBoauTH, TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEKMUX GopMy
M3YYCHHBIX TEOMETPHUECKUX (DUTYP.

Hcronp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIJIAMH: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAaMH: YTOJI, BEpIINHA, CTOPOHA, THAroHalb, C OKPY>KHOCTBIO: PaJHYC,
TUaMeTp, EeHTP.

N300paxaTh W3y4eHHbIE TeOMETpUYecKue (GUTYphl Ha HEITUHOBAHHOH U
KJIeT4aTol Oymare ¢ TMOMOIIBIO ITUPKYJISA W JIMHEUKH.

HaxonuTh MJIWHBI OTPE3KOB HEIMOCPEICTBCHHBIM HM3MEPEHUEM C ITOMOIIBIO
JUHENKHU, CTPOUTHb OTPE3KHU 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YIJIOB MPSIMOYTOJIbHMKA, KBajpaTa sl HX
MOCTPOEHUS, BBIYUCIICHHUS IIJIOIA/U U TIEPUMETPA.

Beraucisate  mepuMeTp W IUIOMIAAb  KBajgpaTa, NPSIMOYTOJbHUKA, (QUTYP,
COCTABJICHHBIX M3 TMPSMOYTOJIBHUKOB, B TOM uucie Guryp, u300paxEHHBIX Ha
KJIeTyaTton Oymare.

[Tomb30BaTBCS OCHOBHBIMH METPHUCCKUMHU CAWMHHUIIAMU HW3MEPCHHS JJTHHBI,
TJIOMIAIH; BBIpAXkKaTh OJHU €IUHUIIBI BEIMYUHBI Yepe3 APyTHeE.

PacriosnaBaTh mapasienenuren, Kyo: MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pebpo rpaHb, U3MEPEHUS; HAXOIUTh U3MEpEHUs apaliyiesienumnena, Kyoa.

Beraucisate 00béM  kyOa, Tapauienenurnena Io 3aJaHHBIM  H3MEPEHUSM,
TI0JIB30BATHCS CIMHUIIAMHA H3MEPEHUS 00bEMa.

Pemate HecnoxHBIC 3a7a4l HAa WM3MEPEHUE TE€OMETPUYECKHX BEIUYHH B
MPAKTUYCCKUX CUTYaIHSIX.

6 kyacc

YQucna u gviuucienus

3HaTh W TOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIUYHBIMU BHUJAMH YHCEI U
croco0aMu WX 3aIUCH, MEPEXOIUTH (€CIU 3TO BO3MOXHO) OT OJHOU (HDOPMBI 3amuCH
yucia K JIpyrou.

CpaBHI/IBaTB U ynopsaaodnBaThb LCJIbIC YHCIIA, OOBIKHOBEHHBIC H JACCATHUYHBIC



JpoOU, CpaBHUBATH YKCJIA OJIHOTO U PA3HBIX 3HAKOB.

BremonusaTe, coderas yCTHble W NHCbMEHHbIE NPUEMBI, apumeTHuyecKue
JEHCTBUS C HATYpaJbHBIMU U LEJIBIMU YHCIAMH, OOBIKHOBEHHBIMU U JIE€CATUYHBIMU
JIPpOOSIMU, MOJIOKUTETBHBIMU U OTPULATEIBHBIMUA YHCIIAMHU.

BbluncnATh 3HaYEHHSI YMCIIOBBIX BBIPAKEHHM, BBINOJHATh NPUKUAKY U OLICHKY
pe3ysibTaTa BBIYMCIECHUH; BBINOJHATE NMPeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apU(PMETHUECKUX JCHCTBHIA.

CoOOTHOCHTB TOUKY Ha KOOPAMHATHON IIPSIMOM C COOTBETCTBYIOIUM €l YHCIIOM.

N300paxaTh 4yucia TOYKAMH Ha KOOPAMHATHOM MPSMOM, HAXOAUTh MOIYJb
4yucna.

COOTHOCHTB TOYKH B IIPSIMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAUHATAMH 3TOMN
TOYKH.

OKpyIJIATh LEeNble YUCia U JECATUUHbIE P00, HAXOIUTh IPUOIMKEHUS YUCEIL.

Yucnosvle u_OYKBEHHbLE B8bIPANCCHUS

[TonumaTth U ynoTpeOasiTh TEPMUHBI, CBSI3AHHBIC C 3aIIMChIO CTEIICHU YHCIIA,
HAXOJIUTh KBAAPAT U KyO UMCIia, BEIUMCISATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUH,
COJIepKalllUX CTEEeHH.

[Tonp30BaThCs MpU3HAKAMU JEITUMOCTH, PACKJIaIbIBaTh HATYpaJbHbIC YHCIIA Ha
MPOCThIE MHOYKUTEIH.

[Tonb3oBaThCsA MacITaboM, COCTABIISITh IPOMIOPLIMKU U OTHOLIEHUS.

Hcnonb3oBaTh OyKBHI JIsi 0003HAYEHUS YMCEN TIPU 3alMCH MaTEeMaTHUYECKUX
BBIPAXEHU, COCTABJISITh OYKBEHHBIC BBIPAKECHUS U (DOPMYIIbl, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAXKEHUN, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKU U
npeoOpa3oBaHus.

HaxoauTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewienue mexkcmoswvix zadau

PemmaTe MHOTOIIArOBHIE TEKCTOBBIE 337]a4K ApU(PMETHUESCKIM CITIOCOOOM.

Pemate 3amaum, CBsiI3aHHBIE C OTHOILICHUEM, MPOMOPIMOHAIBHOCTHIO BEJIWYHH,
MPOIICHTAMH; peliaTh TPU OCHOBHBIC 33/1a4W HA JPOOU U TIPOIICHTHI.

Pemate 3amaum, conaepkamme 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYUHBL:

CKOPOCTL, BPEMs, paCCTOSAHHUC, ILICHA, KOJIMYCCTBO, CTOMMOCTDL, IIPOU3BOJUTCIILHOCTD,



BpeMsi, 00bEMa paboThl, UCIONB3YsI apu(METUUECKHE NEHCTBUSA, OLEHKY, MPUKUIKY;
MOJIb30BAThCS €AMHULAMU U3MEPEHHSI COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnsiTh OyKBEHHbBIE BBIPQXKECHHS MO YCJIOBHUIO 3a/1aUu.

W3Bnekate wHGOpMANWIO, TPEACTABICHHYI0 B TaOiWIaX, Ha JWHEWHOMH,
CTOJIOYATOM WJIM KPYroBOM Juarpammax, HWHTEPHPETUPOBATh MPEICTABICHHBIE
JTAHHBIE; UCIIOJIb30BaTh JAHHbIE ITPU PEIICHUU 3a]1a4.

[IpencraBiasaTe MHGOPMALMIO C TIOMOINBIO TAONWI, JIMHEHHOW W CTOJIOYATOU
Jarpamm.

Haznaonasn 2eomempus

[IpuBoUTH mMpUMEPHl OOBEKTOB OKPYXKAIOIIETO0 MHUpa, HUMErIux (opmy
U3YYEHHBIX TE€OMETPUYECKUX TIUIOCKUX M TMPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CUMMETPHUUYHBIX (UTYD.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOU U
KJIeTYaTol Oymare n3ydeHHbIE INIOCKUE TeoOMeTpuueckre (purypbl U KOHPUTyparu,
CUMMETpPUUHbIE (DUTYPBI

[Tonb30BaThCA TEOMETPUUYECKUMHU TOHSTHSIMHU: PABEHCTBO (PUTYpP, CUMMETPHS;
MCIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYI0 C CUMMETPHUEWH: OCh CUMMETPHUHU, LIEHTP
CUMMETPHUH.

Haxoaute BeNMYMHBI yIJIOB W3MEPEHUEM C IOMOILBIO TPAHCIOPTHUPA, CTPOUTH
yIJIbl 3aJIaHHOM BEJIWYMHBI, MOJIb30BAThCS IMPU PEIICHUU 3aJad TPajyCHOU Mepou
YIJIOB; PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSAMOU, pa3BEPHYTHIN U TYIIOW YIJIBL.

Bpuncnsate JQiuMHY JIOMAaHOM, TEPUMETP MHOTOYTOJbHUKA, IOJb30BATHCA
€IMHUIIAMH U3MEPEHUS JJIMHBI, BbIPaXaTh OJHU €IWHUIBI MU3MEPEHUS JIJIMHBI Yepe3
JIpyTHE.

Haxonutb, mcnosib3yss 4epTEXHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMS
TOYKaMH, OT TOYKH JI0 NPSIMOM, JUIMHY ITyTH HA KBAJIPATHOU CETKE.

BeraucisTs miomanas Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIHLHUKOB, UCIIOJIb30BAThH
pa3bueHue Ha TPSMOYTOJbHHMKHA, Ha paBHbIe (QUTYpBI, JOCTpauBaHUE 0
MPSMOYTOJIbHUKA; TIOJIb30BAaThCS OCHOBHBIMU €IWHUILIAMHA HW3MEPEHHS IUIOLIA/IH;
BBIPAXKaTh OJHU €AUHULIBI N3MEPEHHUS TJIOIIAN YEPE3 IPYTHE.

Pacno3naBate Ha MOJCIAX H I/I306pa}K€HI/I§IX nmupamMmuay, KOHYC, HTWJIHMHIP,



UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, peOpO, IpaHb, OCHOBAHUE, Pa3BEPTKA.
N300paxaTh Ha KJIeT4aTOi Oymare mpsiMOYTOJIbHBIN Mapasieenure].
Bbruncnsate 00bEM NpsSMOYroJILHOTO Mapajulesenunena, Ky0a, IM0ib30BaThCs

OCHOBHBIMH €MHHUIIAMH HU3MEpEHUsi 00bEMa; BhIpAXKAaTh OJHH E€IUHHUIBI U3MEPEHUS

o0BéMa uepe3 apyrue.

Pemare HecOKHBIE 3aa4d Ha HAxXOXKJICHUE TIEOMETPUUYECKUX BEIUYHMH B

IMPAaKTHUYCCKUX CUTyalUsIX.

[NIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUSA KYPCA
«AJITEBPA»

OcBoenue yueOHOro Kypca «Auredpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JOKHO oOOecHeYrBaTh JOCTHXKCHUE CICAYIONIUX MPEAMETHBIX
0o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 kaace

Yucna u evluucienus

BoimonHsaTh, coueTass yCTHbIE M THChBMEHHBIE TPHUEMBI, apuMETUUECKHE
JEUCTBUS C PALIUOHAIBHBIMU YMCIIAMH.

Haxonuth 3Ha4YeHHs YMCIIOBBIX BBIPAXKEHUN; MPUMEHATh Pa3HOOOpa3HbIE
CocOoObl M TPUEMBI BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHHM, COIEpIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIC IPOOH.

[lepexoguth OT oOaHOW (OPMBI 3aMUCH YUCENT K JPYroi: NpeoOpa3oBHIBATH
JECATUYHYIO Ip00b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JECATUYHYIO JPOOb.

CpaBHUBATH U YHNOPSAOYMUBATH PAllMOHAIIBHBIC YHCIIA.

OkpyrsTe ynca.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJjbTaTa BBIYMCICHUM, OLEHKY 3HAYECHWUU
YHCJIOBBIX BBIPAXKECHUM.

BBINOMHATH IEWCTBUA CO CTENIEHSIMHU C HATYPaJIbHbIMU MTOKA3aTEISIMHU.

[IpuMeHATh NPU3HAKK ACIMUMOCTH, PA3JIOKEHHE HAa MHOXKUTEIU HATYpPaJbHBIX
quced.

Pematsp ITPAKTUKO-OPUCHTHUPOBAHHBLIC 3aAa4d, CBA3aHHBIC C OTHOIICHUCM



BEJIMYMH, I[PONOPLUOHAIBHOCTBIO  BEJIIMYMH, IPOLIEHTAMHU; HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUsA 3a7ad C Y4ETOM OTPAHUYEHHUM, CBS3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

Anzeopauueckue evlparceHust

Hcnonb3oBaTh anreOpandyecKyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
IPOLIECCE OCBOCHUS YUEOHOIO MaTepuania.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKEHHW TpPH 33JaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BeimonusaTe mpeoOpa3zoBaHUsl IENOTO BBIPAXKEHHS] B MHOTOWIEH TNPUBEICHHEM
MOJOOHBIX ClaraeMbIX, PaCKPbITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJJTHOYJIEHA HA MHOTOYJIEH U MHOIOUYJIE€HAa HA MHOI'OUJIEH,
IPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCyIIecTBIIATh  PA3JIOKEHUE MHOIOYICHOB HA MHOXHUTEIM C  IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOILIEro MHOXXMUTENs, TPYNIUPOBKHU CIaraeMblX, MPUMEHEHUs
dbopMyIl COKpaIIEHHOTO YMHOKEHHUS.

[TpumeHsTh NMpeoOpa3oBaHMsT MHOTOWIECHOB JJISi PELICHUs pa3IUYHbIX 3a/ad U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MPAKTUKU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMU TOKAa3aTENsIMU IS
peoOpa3oBaHUs BHIPAKCHHIA.

Ypasuenus u nepasencmea

Pemate nuHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOM, IPUMEHSs IIpaBuia
MepexoJia OT UCXOJTHOTO YPABHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, sABAsSETCS JIn
YUCIIO KOPHEM YpPaBHEHUSI.

[IpumensaTy rpaguyeckue METOAbl MPH PEUICHUW JHUHEHHBIX YPaBHCHUM W WX
CUCTEM.

[ToxOupaTs mpUMeEpHI TIAp YKCET, SIBISIONUXCS PEIIEHUEM JTUHEHHOTO YPaBHECHUS
C AByMs IIEPEMEHHBIMU.

CtpouTh B KOOPAWMHATHOM IUIOCKOCTH TpaduK JMHEHHOTO ypaBHEHHS C JABYMs
MEePEMEHHBIMH; TIOJIB3YSCh TpadUKOM, TPUBOJAUTH MTPUMEPHI PEIICHUS YPABHCHHUS.

Pewats cucrembl ABYyX JMHEWHBIX YPAaBHEHUH C ABYMS NEPEMEHHBIMH, B TOM

yucie rpaduyecku.



CocTaBnsiTh U peliaTh JJMHEMHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUHN
M0 YCJIOBUIO 33J]a4d, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
MOJIYYeHHBIN pe3ynbTar.

Koopounamuot u 2papuxu. @yuxuuu

N300pakath Ha KOOPAWHATHON MTPSIMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI.

3anuchiBaTh YUCJIOBBIE MPOMEXYTKH Ha aJIreOpanyecKoM S3bIKE.

OTtmeyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJMHATaM;
CTPOMTH rpaQMKH TMHEHHBIX QYHKIMA. CTPOUTH rpaQuK QYHKIHU Y = |x|.

OnuceIBaTh ¢ MOMONIBIO PYHKIMN U3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMUYMHAMMU:
CKOPOCTb, BpPEMsI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM padOTBHI.

Haxonuth 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rTpaduueckuii crnoco® TNPENCTaBICHUS W aHalvM3a HWH(OpMaIuu;
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMALIMIO U3 TPA(QUKOB PEATBbHBIX MPOIECCOB H
3aBUCHMOCTEM.

8kaacc

Yucna u evluucnenus

Hcnonb30BaTh HayajabHbIE MPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX YUCET
JUISL CpaBHEHUS, OKPYTJICHUS W BBIYMCICHHUHN; M300pakaTh JIEHCTBUTEIBHBIC YHUCTIA
TOYKaMHU Ha KOOPAUHATHOU MPSIMOM.

[IpuMeHsaTh TOHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIC KOPHHU, UCIOIb3YysSd MPU HEOOXOAUMOCTH KaJIbKYJISATOP; BBIMOJHITH
npeo0pa3oBaHus BRIPAKEHUH, COJIEPKAIUX KBAJPATHBIE KOPHU, HUCIIOJIB3Ysl CBOMCTBA
KOpHEM.

Hcnonp30oBaTh 3amucu OOJIBIIMX W MaJbIX YHUCEN C TOMOIIBIO JIECITHUYHBIX
npobeii 1 crenenert yucia 10.

Anzedpauueckue 6vlpascenus

HpI/IMeHHTB IIOHATUC CTCIICHU C OCJIbIM IIOKAa3aTcJIEM, BBIITOJIHATD
HpCO6pa?>OBaHI/IH BBIpa}KCHI/II‘/JI, COACPIKAIINX CTCIICHU C LCJIbIM ITOKa3aTCJICM.

BpInoaHaTh TOXACCTBCHHBIC HpCO6p830BaHI/IH palrOHAJIBHBIX BBIpa}KeHI/Iﬁ Ha



OCHOBE MPaBUJI IEUCTBUI HaJl MHOTOWJIEHAMU U alire0pandyecKuMU ApoOsSMHU.
PacknanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKUATEIIN.
[TpumeHsTh MpeoOpa3oBaHMs BBIPAXKEHUN I PEIICHUS Pa3IM4YHBIX 3ajad U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKHU.

Ypaenenusn u nepasencmea

Pewlare nuHEHHBbIE, KBaJpaTHbIE YPABHEHUS M PALMOHAIBHBIE YpPABHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IIEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIAEAOBAHNS YPABHEHUI U CUCTEM YPaBHEHUM, B TOM
YuCcjie C TPUMEHEHHEeM Tpaduueckux MpeacTaBiIeHUi (yCTaHABIUBAaTh, MUMEET JIU
YpaBHEHUE WM CUCTEMaypaBHEHUM PEIICHUs, €CJIM UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTh OT cI0BECHOU (OPMYITHPOBKH 3a/1auu K €€ anreOpanyeckor MOJIeu
C TIOMOIIBIO COCTABJICHUS] YPABHEHUS WJIM CUCTEMbI YPABHECHHM, HUHTEPIIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 33/J1a4M IOJIYYEHHBIN PE3yJIbTAT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHMS, OLICHKH; PELIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CUCTEMBI; JaBaTh rpaduuecKyro
WJUTIOCTPALMI0 MHOKECTBA PELIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

[lonuMaTh W UCMOIB30BaTh (YHKIMOHAIBHBIE TOHSTUS U SI3bIK (TEPMUHBI,

CUMBOJIMYECKHE 0003HAYCHUS);
. k
CrpouTts rpaduku Gynkuuid Yy = KX, y =kx + Db,y = ~, Y= ax? +bx+c,y=x3y
=+/x, y= |X|, onpenensaTh cBoicTBa DYHKIIUIA.

9 kJacc

Yucna u evluucinenus

CpaBHUBATH U YIIOPSAIOUYUBATH PALIUOHAIIBHBIC U UPPALMOHATIBHBIE YHCIIA.

Breinmonuate apudpmMeTudyecKue ACHCTBUSI C pallMOHAIbLHBIMU, COYETasi YCTHBIE U
MUCHbMEHHBIE TPUEMBI, BBITIOJIHATH BEBIYUMCICHUS C UPPALIMOHATBHBIMUA YHCIIAMM.

HaxoauTh 3HaYeHHsI CTENEHEW C LEJIBIMU TTOKA3aTEIISIMH M KOPHEW; BBIYUCIISATH
3HAYEHMS YHUCJIOBBIX BBIPAKECHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCJIA, BBINOJHATh MNPUKUAKY pe3yJbTara

BBI‘II/ICJIeHI/II‘/JI, OLCHKY YHCJIOBBIX BBIp&)KCHHﬁ.



Ypasuenus u nepasencmea

Pewlars JMHENHBIE W KBaJgpaTHbIE YPABHEHUS, YPAaBHEHMS, CBOISIIMECS K HUM,
npocTeiime ApoOHO-pallMOHAIbHBIE YPAaBHEHMSL.

Pemars cucremsl 1ByX JINHEMHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU U CUCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHHUEHE SIBIIIETCS JINHEWUHBIM.

Pemarp TekcToBbIE 3ajaun aJireOpandyeckuM CocoOOM € MOMOIIBIO COCTaBIECHUS
YPAaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMHU.

[IpoBoaUTE IpOCTENIINE UCCIIETOBAHNS YPABHEHUM U CHUCTEM YPaBHEHUM, B TOM
YHuclie ¢ NPUMEHEHHWEM TpaduyecKux TMpeacTaBieHuil (ycTaHaBIMBaTh, WMEET JIH
yYpaBHEHUE WIH CUCTEMAaypPaBHEHUI PEIICHMS], €CIIM UMEET, TO CKOJIBbKO, U IIp.).

Pemars nuHeliHble HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA; H300paxarhb
pelIeHne HEPABEHCTB HA YHCIOBOM IPAMOW, 3alMCBIBATh PEIIEHUE C TOMOIIBIO
CUMBOIJIOB.

Pemats cuctembl JTMHEHHBIX HEPABEHCTB, CUCTEMBlI HEPABEHCTB, BKIIOYAIOIIUE
KBaJJpaTHOE HEPABEHCTBO; M300pa)kaTh PEIIEHUE CHCTEMbl HEPABEHCTB HA YMCIOBOMU
IIPSAIMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOILIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHUM PAa3JIMYHBIX 33/1a4.

Pacno3naBate (QyHKIMM UM3y4eHHbIX BUJOB. Illoka3plBaTh CXEMaTUYECKH

pacroJioKeHue Ha TIOCKOCTH TpaduKoB GyHKIIMMA BUIA:
k
y=kx,y=kx+b,y=;,y=ax2 +bx +c,y=x3y=+/x,y=|X| B 3aBuCHMOCTH

0T KO3()PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

Crpoutb M u300paxaTb CXEMAaTUYECKH TpaduKh KBaIpAaTHUHBIX (YHKIIHA,
OTKCHIBaTh CBOMCTBA KBAJPATUUHBIX (DYHKUUN MO UXTpaduKaM.

Pacno3naBaTh KBagpaTHUuHyl (QYHKIUIO 1O (opmysie, NPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaTbHOU KU3HU, PU3NKHA, TCOMETPHUH.

Apudmcemuuecmm u_ceomempudecKasn npozpeccuu

Pacrio3naBaTh apu(pMETHUYECKYI0O M T'€OMETPHUUECKYIO MPOTPECCHH IMPH Pa3HBIX
cnoco0ax 3aJaHus.
BBIONTHATE ~ BBIYKCICHUS €  WCIONB30BaHWMEM  (GOpMyJ  N-OrowieHa

apu(PpMETUIECKON 1 TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.



N300paxaTh WIEHbl MOCJIEAOBATEIBHOCTH TOYKAMU HAa  KOOPAMHATHOM
IJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCJIOBBIMU MOCJIEI0BATEIBHOCTSIMHU, B TOM UHUCIIE
3aJaud U3 peaTbHOM JKM3HU (C HCIOJIB30BAHUEM KaJIbKYJSATOpa, IU(PPOBBIX

TEXHOJIOTHUH).

INTAHUPYEMBIE ITPEJAMETHBIE PE3VYJIbTATBI OCBOEHUA KYPCA
«TEOMETPU Y

OcBoenue yueOHOro kypca «l'eoMerpusi» Ha YpPOBHE OCHOBHOIO OOILETO
oOpa3oBaHusl JOHKHO OOECleYMBaTh JIOCTHIKEHUE CIEAYIOIMIMX  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB:

7 KJjace

Pacrio3naBaTh M3yudeHHbIE TeOMETpUUYECKHE (PUTYpBI, OMPENeNsiTh UX B3aUMHOE
pacrnoJioKeHue, H300pa)kaTb TE€OMETPUYECKHE (UTYPhI; BBIIOJHATH YEPTEXH IO
YCJIOBUIO 3ajauu. M3MepsiTh JNMHEHHbIE W YIIOBbIE BEJIWYMHBI. Pemare 3agauv Ha
BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jenarb rpyOyto OLEHKY JIMHEHHBIX U YIJIOBBIX BEITUYUH MPEIMETOB B pEaIbHOU
KU3HHM, Pa3MEPOB MPHUPOJHBIX O0BEKTOB. Paznuuarh pasmepbl ATUX OOBEKTOB IIO
MOPSJIKY BEJIWYUHBI.

CTpouTh UepTexku K T€OMETPUUYECKUM 3a/1adyaM.

[lonp30BaThCA MpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IPU3HAKU
U CBOICTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 33]1a4.

IIpoBOAUTE pacCyKI€HUS C UCIIOIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

[Tonp30BaThCd MpPHU3HAKAMU  PABEHCTBA MNPSMOYTOJBHBIX  TPEYTOJbHUKOB,
CBOVMCTBOM MEJHUAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPAMOYTOJBbHOIO TPEYTOJIbHUKA, B
pEeLIeHNN TreOMETPUYECKHX 3a1ad.

Onpenensate NapayiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPhIEe 00pa3yeT ¢
HUMH cekymas. Onpenensit MNapajiieIbHOCTh NPSIMBIX C TOMOIIBIO PABEHCTBA
pPACCTOSIHUAM OT TOYEK OJHOU MPSMOM 0 TOUEK APYrOod MPSAMOM.

Pemrats 3amaun Ha kieT4aToi Oymare.



[IpoBOANTH BBHIYUCIICHUS U HAXOJUTh YKMCIIOBbIC U OYKBEHHBIC 3HAYEHUS YTJIOB B
FEOMETPUYECKUX 3a/a4aX C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TP TEPECEUCHHH JBYX
MapaJUICIbHBIX TPSAMBIX CEKylIed. Pemiars mpakTU4ecKue 3aJaud Ha HaXO0XKJICHUE
YTJIOB.

Brnagetp NOHSATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPEeATh
OMCCEKTPUCY yIjla U CEpPEeIMHHBIN MEPHNEHIUKYIAP K OTPE3Ky KaK IreOMETPUUYECKHE
MeECTa TOYEK.

@opMynMpOBaTh ONPEACIEHUS] OKPYKHOCTH WM Kpyra, XOpAbl U JuUaMmeTpa
OKPYKHOCTH, TOJb30BAaThCA UX CBOMCTBAMH. YMETh NMPUMEHSATH 3TH CBOMCTBA IPHU
peuIeHnu 3a1ay.

Brnagetp nNOHATHEM ONMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [loap3oBaThesa (hakTaMu, UYTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
MIEPECEKAIOTCS. B OJIHOM TOYKE, 4YTO CEpPEAWHHBIE MEPICHAUKYJSIPEI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Bnagers moHATHEM KacaTeJIbHOW K OKPYKHOCTH, IIOJIb30BAThCS TEOPEMOM O
MEPIEHANKYJISIPHOCTH KacaTeIbHON 1 paanyca, MPOBEAEHHOTO K TOUKE KacaHUs.

[Tonp30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMHU HEPABEHCTBAMH, MOHUMATh WX
MIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUECKHE IMOCTPOCHHUS C MOMONIBIO IUPKYJId U
JIMHEUKHU.

8 kiacce

Pacnio3zHaBaTh  OCHOBHBIE  BHIIBl  YETBIPEXYTOJIBHUKOB, HMX  DJIEMEHTHI,
MOJIB30BATHCS UX CBOMCTBAMM ITPU PEIIEHUU F€OMETPUUECCKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUKHU TEPECEUEHUs] MEAUaH TPEyrojbHUKa (IeHTpa Macc)
B PELICHUM 3a]1a4.

Brnagets noHsTMeM CpeaHEW JIMHUM TPEYTrOJIbHUKA W Tpaleluu, MPUMEHSITh UX
CBOWCTBA IPU PELICHUU reomerpuyeckux 3anad. [lonb3oBaTbes Tteopemon dPaseca u
TEOPEMOM O MPONMOPUHMOHAIBHBIX OTPE3KaX, MNPUMEHATh HUX JJId PEIICHUS
MPAKTUYECKUX 3a7a4.

HpI/IMCHSITB IMPpU3HAKN HOI[O6I/I}I TPCYIOJIbHUKOB B PCIICHUHU I'€COMETPUYCCKHUX



3a/ay.

[Tonb3oBatbess  Teopemoit [ludaropa g pemieHus TeOMETPHUUECKUX |
IIpaKkTUYeCKux 3agad. CTpOUTh MAaTEMaTHYECKYH) MOJEIb B NPAKTHYECKUX 3aJadax,
CaMOCTOSITEIIbHO JENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JIJIUHBI.

Biagerp NOHATHMSMM  CHMHYCa, KOCHMHYCa UM TaHIE€HCAa OCTpOro  yria
IPSIMOYTOJIBHOTO TpeyroibHUKa. [loap30BaTbCsl 3TUMH NOHATHSAMU JUIS PELICHHUS
IIPAKTUYECKUX 3a]1a4.

Bbruncnsate (pa3avuHbIMM CHOCOOAMM) IUIOIIAAL TPEYrOJbHUKA U  IUIOIIAIH
MHOTOYTOJIBHBIX (QUryp (MONB3YyACh, TJ€ HEOOXOAMMO, KaIbKynIsiTopoMm). [IpuMeHsTs
ITOJTyYEHHBIC YMEHHUSI B IPAKTHYECKUX 3a7adax.

Bitaners MOHATUAMHU BIIMCAHHOI'O Y LEHTPAJIBHOIO YIila, UCIIOIb30BATh TEOPEMBI
O BIIMCAHHBIX yTJaX, yriax MeXAy XOpAaMH (CEKyLUIMMH) U yTIiie MEXKIy KacaTeJlIbHON
Y XOpZ0H IIPU PELICHUHU T€OMETPUUECKUX 3a1ay.

Bitaners NOHATHEM OIMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YETBIPEXYTOJbHUKA MPHU PELICHUN 3a1a4

[IpyMeEHATh IOJYy4YEHHbIE 3HAHUA HA IPAKTUKE — CTPOUTb MAaTEMaTHYECKUE
MOJENHN ISl 3a7a4 PEATbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIUYMCICHUS C
NPUMEHEHUEM TI0J00MSI UM  TPUTOHOMETPUM  (MOJB3YSACh, TI/€ HEOOXOIUMO,

KaJIbKYJATOPOM).

8 KJyace

3HaTh TPUTOHOMETpUUECKUE (DYHKIIUU OCTPHIX YTJIOB, HAXOJUThC UX MOMOIIBIO
pPa3IMYHbBIC AJIEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJibHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTOJbHUKOBY»). Haxomutsh (C MOMONIBIO KaJdbKYJSATOpa) JUIMHBI U YIJIbl JJIS HE
TaOJUYHBIX 3HAYCHUM.

[Tonp3oBaThcs (popMylnaMu TMPUBENECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM [IJI HAXOXKJACHUSI COOTHOIICHUH MEXKIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXIEHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEIIeHUE TPEYroJbHUKOB»), TNPUMEHSITh HX TpH

PCUHICHUU IT'COMETPHUYCCKHX 3ajay.



Bnaners noHsTHsAMH mpeoOpazoBaHUs MOJ00Ms, COOTBETCTBEHHBIX AJIEMEHTOB
no1o0HbIX ¢Guryp. [lonb3oBarbes cBOCTBaMH 1MOAOOHS MPOU3BOJIBHBIX (PUTYP, YMETh
BBIUUCIIATh JUIMHBI M HaxOOUTh YIJbl Y NOAOOHBIX (uryp. [lpumensTs cBoiicTBa
no00us B MPaKTUYECKUX 3a7auax. YMeTb MPUBOAUTH MPUMEPHI MOAOOHBIX PUryp B
OKpPYXaIOLEM MUDE.

[Tonp30BaTbCs TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpA, O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJapaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAMU, IOHUMATh UX F€OMETPUUECKUN U (PU3NUYECKUI CMBICT,
OPUMEHATh WX B PEIICHWU TEOMETpUYEeCKUX W (u3nueckux 3aaad. [IpumeHsThH
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB /U1 HAXOXKACHUS JIJTMH U YTJIOB.

[Tosnp30BaThCA METOAOM KOOPAMHAT HA IIOCKOCTH, NMPUMEHSATH €0 B PEIICHUH
T€OMETPUYECKHX U MPAKTUYECKUX 3ajad.

Brnaners noHATUSAMU NPABUIIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JUIUHBI
YU OKPY>KHOCTH M pajMaHHOM MeEpbl yIiia, YMETh BBIYMUCIATH IUIOIIA/b KPyTra U €ro
yacteil. [[puMeHsTh NoJyYeHHbIE YMEHUS B TPAKTUYECKUX 3aJa4ax.

Haxonute ocu (WM TEHTPHI) CUMMETPUU (QUTYp, TPUMEHSTh JBWKCHUS
IJIOCKOCTU B MPOCTENIINX CITydasix.

[IpumMeHsATh TONy4YeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMAaTHYECKHUE
MOJEININ IS 337a4 PeajJbHOM KU3HHU M IIPOBOJUTH COOTBETCTBYIOIINE BBIUMCIEHUS C
NPUMEHEHUEM TMOJA00US W TPUTOHOMETPUYECKHX (YHKUMHI (MOJB3ysCh, TIE

HE0OXO0IMMO, KAJIbKYJISITOPOM).

[INIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHU A KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

[IpenmeTHBIC PE3yNbTaThl OCBOCHUS Kypca «BeposTHOCTh M cTaTuCcTHKa» B 7—9
KJIACCax XapaKTePU3YIOTCS CICAYIONIMMHU YMEHHUSIMHU.

[/ kaace

YutaTte wuHPOpMaIMIO, TMPEJCTABICHHYIO B Ta0iuIax, Ha aAuarpaMmmax;
NPEACTABIATh JIaHHBIE B BUAE TaONMUIl, CTPOUTH JAWArpaMMbl (CTOJIOUKOBBIC
(cTon0yaThie) U KPYroBhie) MO MAacCHBaM 3HAYCHUH.

OnuceiBaTh U HHTCPHIPCTUPOBATDH PCAIbHBIC YHMCJIOBBIC JAHHBIC, ITPCACTABICHHBLIC



B Ta0JiMIax, Ha JuarpaMmmax, rpaukax.

Hcnonp30BaTh 171 ONMCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CpEIHEE
apupMeTHYecKoe, MeInana, HauboJIbIlllee U HAMMEHbIIIeE 3HAYCHUS, pa3Max.

NMeTs mpencraBlieHHE O CIyYalhHOW W3MEHYMBOCTM HAa IIpUMEpax IIeH,
bu3nyecKux BEJIMYMH, AHTPOMOMETPUYECKHX JAHHBIX; HWMETh IMPEACTaBICHHE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

8 Kyace

W3BnekaTh ¥ npeoOpa3oBbIBaTh HHPOPMALIUIO, MIPEACTABICHHYIO B BUE TAOJIMII,
auarpamm, rpaduKoB; MPEACTaBIATh JaHHBIC B BUAE TaOIUI, AUarpamMmm, rpaukos.

OnuceiBaTh JaHHBIE C TIOMOWIBK) CTATHCTUYECKHMX II0KA3aTENIeW: CPEIHUX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTAHIaPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUH M YacTOTbl COOBITHIl, B TOM YHCIE MO
pe3ysibTaTaM U3MEPEHUN U HaOJII0IEHUH.

HaxoauTh BEpOSTHOCTU Cily4dallHBIX COOBITUM B ONBITAX, 3Has BEPOSTHOCTU
AIIEMEHTApHBIX COOBITHMI, B TOM YHCI€ B ONbITaX C PaBHOBO3MOXHBIMH
3JIEMEHTaPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJIENH: JEPEeBO CIYyYalHOTO SKCIEPUMEHTA,
ayarpaMMbl DWiiepa, 4YucioBast npsmas.

OnepupoBaTh MOHATUSMU: MHOXECTBO, IOJMHOKECTBO; BBIIIOJIHITH OINEpaluu
HaJl MHOKECTBaMU: 00bEJUHEHUE, TIEpECEUEHUE, JOTIOTHEHUE; TEPEUHUCIIATD SJIEMEHTHI
MHOYECTB; IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpaguueckoe MpeCcTaBICHUE MHOXKECTB M CBS3€H MEXAY HUMH
JUISl ONMCAHUS MPOLECCOB U SIBJICHWW, B TOM YMCIE MPHU PEIICHUU 3aJa4 U3 JIPYTHUX
y4eOHBIX MPEIMETOB U KYPCOB.

9 kaacc

W3Bnekaty 1 mpeoOpazoBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHbBIX
WUCTOYHHUKAX B BUJAC TaOJNWIl, AUAarpamM, IrpauKOB; MPEACTABISATH JIaHHBIE B BUJC
Ta0uUIl, TUarpamm, rpadukos.

Pemarp 3amaun  opraHM3oBaHHBIM TepeOOPOM  BapHAHTOB, a Takke C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HMcnonp30BaTh ONMCaTEIbHbBIC XapaKTCPUCTUKHU AJIs1 MaCCUBOB YHCJIIOBBIX JaHHBIX,



B TOM YHCJIE CPEAHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHWH W YaCTOTHI COOBITHS, B TOM YHCIIE TOJB3YSChH
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUN.

HaxonuTh BEpOSATHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM YHUCJIC
B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIIBITAHUH 10
MIEPBOrO YCIIE€Xa, B CEpUSIX UCIbITaHU bepHyim.

Nmers mpencraBieHue O CIy4YalHOW BEJIIMYMHE W O  PaCHpeleieHUn
BEPOSTHOCTEM.

NMeTh mpeAcTaBlI€HHE O 3aKOHE OOJIBIIMX YHCEN Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yalHOW M3MEHUMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHUCET B

MIPUPOJIC U OOIIECTBE.

Cucmema oyenugeanusa u Kpumepuu OUWEHKU pe3yIbmamog OIPEIEIseTCs
«Ilonoxenuem o gopmMax, NEPUOJUYHOCTH U MOPSAKE TEKYLIEH M MPOMEKYTOUHOU
arrectauuny. Ipaguk KOHMPOAbHBIX MeEPONPUAMUIL YTBEPKIACTCI €XKETOJHO
npukazoM aupekropa OO.

TemaTn4yeckoe MIAHUPOBAHHE

MATEMATHKA
KounyecTBo 4yacoB
Camoc
TOSITEJ
HauMeHnoBanme bHOE Ouenou DJIeKTPOHHbIE
H3yYeH (uudgposbie)
y
PAsICAOn | TEM peer fpaKTH HpIE o0pa3oBaTejibHbIE
NMPOrpaMMblI o | reopmi Ka ue/auc npouexy P
TAHIIHO pecypchbl
phI
HHOE
o0yueH
ue
S kaace
Harypanbhbie uncnan | 18 - 18 1 bubmorexa L{OK
TITKAJTBI https://m.edsoo.ru/7f
CloxeHue u 24 - 24 2 414736
BBIYUTAHUE O6pazoBatenbHast
HATYPaJbHBIX YHCEI miathopma
VMuoxenve u geneane | 30 - 30 2 CIKIACC
HATypPaJIbHBIX YUCEIT Ob6pazoBarenpHast
[Tnouiaau 1 00bEMBI 16 - 16 2 niarhopma «yau.py»




OObIKHOBEHHBIE 1podu | 29 29 2 O6pazoBarenbHas
JlecsTuaHbIe TPOOH. 18 18 1 nnarpopma
CIIOKEHHE U «Skysmarty»
BBIUNTAHUE OO0pazoBatenbHas
JECSITHYHBIX Ipo0eii wiaTdopma
VMHOXEHUE U aeaeHne | 32 32 2 «Foxford»
JIECATUYHBIX ApoOeit
WNHcTpymeHTs 114 20 20 2
BBIYMCIICHUN U
U3MEpPEHUI
MHuoskecTBa 6 6 -
Hrorosoe moBropenne | 11 11 2 -
Wroro 204 204 2 13
6 xaacc
HatypanbHble uncna 30 30 1 bubnunorexa LIOK
Harnsignas reomerpus. | 7 7 https://m.edsoo.ru/7f
[TpsiMbIe Ha TIOCKOCTH 414736
Tipo6u 47 42 5 OO0pasoBatenbHast
wiargopma
Harnsanas reomerpus. | 6 6 CIKITACCy
CummMmertpust
O6pazoBarenbHas
Bripakenus ¢ OykBamu | 6 6 MAaThOpMA «YIH.py»
Harnsanas reomerpus. | 14 14 1 O6pasoBateNbHas
®durypsl Ha IIOCKOCTH nnatopma
[TonoxxurenpHbIE U 41 41 2 «Skysmarty
OTpUIIaTeNbHBIC YHCIIa OGpasoBaTe/bHas
Pemienue ypaBHeHMi 18 18 1 wiatgopma
[Ipencrasnenne 6 6 «Foxford»
JTAHHBIX
Harnsimnas reomerpust. | 9 9
@urypsl B
MIPOCTPAHCTBE
[ToBTOpEHME, 25 25 2
000011IeHHE,
CUCTEMAaTH3AIIHS
Uroro 204 204 2 7
AJI'EBPA
KoJunuecTBo yacos
Camoc
HaumenoBanue e DJIeKTPOHHbIE
a3/1eJIOB U TeM boe | Ouetto (wipposrie)
P " Ilor S BCer Teopust NPaKTu n3)/n[eﬂ HbI¢ 06pazoBaTebHbIE
porp 0 Ka ue/muc | mpoueay pecypebi
TaAHI[HO pbl
HHOeE
o0yueH




ne

7 kiace
Uwucna v BBIYUCIICHHUS. 25 25 bubnunorexa LIOK
PanpoHabHbIE YncIia https://m.edsoo.ru/7f
AnreOpaunyeckue 27 27 414736
BBIPKCHUS OO6pazoBatenbHast
VYpaBHeHus u 20 20 watpopma
HEPABCHCTBA «AKJIACC»
KoOp/MHATHI 1 24 24 O6pazoBarenbHas
rpadukn. OYHKIMM. wIaThopma «yqu.py»
TToBTopenuye u 6 6 1 OOGpasoBatesbHast
006001EeHnE nuardopma
«Skysmarty»
O6pazoBarenbHas
marpopma
«Foxfordy
Uroro 102 102 1
8 kaace
Uwucna v BBIYUCIICHHUS. 15 15 bubnunorexa [IOK
KBazpaTHbie KOpHU https://m.edsoo.ru/7f
Yucia v BEIYHUCIICHUS. 7 7 414736
CrerneHsb C IeIbIM O6pazoBarenpHast
MOKa3aTeemM mwiatpopma
Anrebpanyeckue 5 5 WIKITACCy
BBIPKEHUSI. Ob6pazoBarenbHast
KBagparuslii TpéxusneH IIaTQopma «y4n.py»
Anrebpanueckue 15 15 ObpazosarenbHast
BBIPYKEHUSI. mnathopma
Anrebpanyeckast 1poOb «Skysmarty
YpaBHEeHUS H 15 15 OOGpazoBarepHas
HEPaBEHCTBA. miatgopma
KsapaTHsie «Foxfordy»
YpaBHCHHUS
VYpaBHeHus u 13 13
HepaBeHCTBa. CUCTEMBI
YpaBHEHUM.
VYpaBHeHus u 12 12
HEPaBCHCTBA.
Hepasencrtsa
Oyukuuu. OCHOBHBIE 5 5
TTOHSITHS
Oynkimun. Yuciossie 9 9
byHKIIIT
[ToBTOpeHue n 6 6 1
00001IeHIEe
Hrtoro 204 204 1
9 knacc
Uwucna v BEIYUCIICHHUS. ‘ 9 9 bubnunoreka [IOK




JlelicTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f
YpaBHeHus U 14 14 1 414736
HEPaBEHCTBA. O6pazoBarenbHas
YpaBHeHUsI C OJTHOU miardopma
TIepeMeHHOI «AKJIACC»
YpaBHeHus u 14 14 1 ObpasosatenbHast
HepaBeHCTBa. CUCTEMBI I1aTdOpMa «ydH.py»
ypaBHEHUH. Ob6pasoBarenbHast
VpaBHEHUS U 16 16 1 nnardopma
HepaBeHCTBA. «Skysmart»
Hepasencraa. Ob6pasoBaremnbHast
DyHKIUU 16 16 1 nargopma
«Foxfordy
UYucnoBsie 15 15 1
MOCIIEI0BATEIHHOCTH
[ToBTOpEHue, 18 18 1 1
000011IeHNE,
crcTeMaTH3anus
3HAHUU
Uroro 102 102 1 6
I'EOMETPUA
KoJanuectBo yacos
Camoc
TOSATEJ
HaumenoBanue bHOE OueHou JeKTpOHHbIe
n3y4yeH (uudposbie)
pas3lic/ioB U TEM BCer NpaKTH HbIE 6pazoBa
NMPOrpaMmblI o | MeOPM Ka ue/auc npouexy 00pasoBATEILHEIC
TAHIHO pecypcsbl
pbl
HHOe
o0yueH
ue
7 ki1ace
IIpocreimnme 14 14 bubmuorexa LIOK
reOMETPUYECKHUE https://m.edsoo.ru/7f
(burypsl 1 UX CBOICTBA. 414736
W3mepenune Ob6pazoBarenbHast
T€OMETPUUYECKHUX miatdopma
BEJIMYMH IKJTACC»
TpeyronbHUKN 22 22 1 Ob6pa3oBaresnbHast
[apamiensHbie 14 14 1 miatopma «y4n.py»
psiMble, CyMMa yTJIOB OO6pazoBaTenbHas
TPEYroJbHUKA miaThopma
OKpY>KHOCTb ¥ KPYT. 14 14 1 «Skysmart»
I'eomerpuueckue O6pazoBarenbHas
MTOCTPOCHHUS miaThopma
I[ToBropeHue, 4 4 1 1 «Foxfordy
000011eHIe 3HAaHUH




Wroro | 68 68

8 ka1acc
YeTbIpEXyroJbHUKH 12 12 bubnunorexa LIOK
TeopeMa danecau 15 15 httpS//medSOOI’u/7f
TeopemMa o 414736
MPOMOPLIUOHAIIBHBIX O6pa30BaTeHLHa$I
OTpe3Kax, MoJ00HbIE mwiardopma
TPEYrOJbHUKU «AKJIACC»
ITomap. 14 14 Ob6pasoBaremnbHast
Haxoxnenue nardopma «yun.py»
Ionaaen Ob6pasoBaremnbHast
TPEYrOJIbHUKOB U miatpopma
MHOTOYTOJTBHBIX «Skysmarty
uryp. Ilnomanu Ob6pazoBaremnbHast
moTI00HBIX (puryp natopma
Teopema [Tudaropa u 10 10 «Foxfordy
Hayajla TPUTOHOMETPUU
VYTIIbl B OKPY’KHOCTH. 13 13
Bnucannsie u
OIIMCaHHBIC
YEeThIPEXYTrOJIbHUKH.
KacarenpHble k
okpyxnoctu. Kacanue
OKPY>KHOCTEHN
[ToBTOpEHME, 4 4
0000111eHNe 3HAHUHI
Wroro 68 68

9 knacc
Tpuronomerpus. 16 16 bubmuorexa LIOK
TeopeMbl KOCHHYCOB U https://m.edsoo.ru/7f
CUHYCOB. Pemenune 414736
TPEYTrOJIbBHUKOB O6pasoBarenbHast
[Ipeobpa3zoBanue 10 10 mwiardopma
nonobusi. Metpuyeckue «IKITACCy
COOTHOIIICHUS B Ob6pazoBatrenbHast
OKPYXKHOCTH waThopMa «yuu.py»
BekTopsl 12 12 Ob6pa3oBaresnbHast
JlexapToBbI 9 9 miatopma
KOOPJIMHATHI HA «Skysmarty
TJIOCKOCTH Ob6pazoBarenpHast
[MpaBuibHBIE 8 8 nuatgopma
MHOTOYTOJIHUKH. «Foxford»
JliiHa OKPY>KHOCTH H
TUTOMIAb KpyTa.
Brruncienune
Ioniaaei
JIBMO>KEHUS TIIOCKOCTH 6 6
[ToBTOpEHME, 7 7
000011IeHNE,




cUCcTEMaTH3allHs
3HAHUH

Hroro 68 68 1 6
BEPOATHOCTDb U CTATUCTHUKA
KounuecTBO 4acoB
Camoc
TOSITE]
J1IeKTPOHHbIE
HaumenoBanue “];H::H Ouenou (un (])[I))OBble)
pas3lie/ioB U TEM BCer NMPaKTH y HbIE
TeopHs He/muc o0pa3oBaTebHbIE
NporpaMmel 0 P Ka M poneny | T
TAHI[HO pecypchl
pbl
HHOE
o0yueH
ue
7 KJace

[Ipencrasienue 7 7 Bbubnunorexa LIOK
JTAHHBIX https://m.edsoo.ru/7f
OnucarenpHas 8 8 414736
CTaTUCTUKA O6pa30BaTeJILHa5[

N martpopma
Caryaittias 0 0 <<HKJ(1I)ApCC»
W3MEHYHMBOCTh
Beenenue B Teoputo 4 4 ObpasosareibHas
rpadios matgopma «ydu.py»

OO6pazoBaTenbHas
BepositHocTh M yacTota | 4 4 1 mIaThopMA
CIIy4aifHOTO COOBITHS <<SkysmI;rt»
OO6pazoBaTenbHas
mwiatdopma
«Foxford»
O0o00OmenHue, 5 5 2
cHUCTeMaTH3aIus
3HAHUU
Hroro 34 34 - 2
8 ki1ace
[ToBTOpenue kypca 7 4 4 butmmnorexa [JOK
KJiacca https://m.edsoo.ru/7f
OmnucarenbHas 4 4 414736
CTATHUCTHUKA. O6pa30BaTeJILHa$I
PaccenBanne nanHbBIX nnarpopma
SIKITACCy»
MHnoxecTBa 4 4 «
BeposTHOCTS 6 6 O6pazoBarenbHas
CIIY9aifHOTO COOBITUS maThopMma «y4H.py»
BBenenue B Teopuio 4 4 I(T)f;zgaggi;enmaﬂ
rpados «Skysmart»
Crydaiinpie COOBITHS 8 8 OGpasoBateibHas
O0o01enue, 4 4 2 nnardopma




CHCTEMATU3ALIHS «Foxfordy»
3HAHUU
Htoro 34 34
9 knacc
[ToBTOpenue kypca 8 4 4 bubmorexa [{OK
KJjacca https://m.edsoo.ru/7f
DeMeHThI 4 4 414736
KOMOMHATOPUKH OO0pa3oBarenbHas
I'eomerpuyeckas 4 4 z;E;(TJ('IEZpCM (?»
BEPOSITHOCTh
Wcnpitanus bepaynnm 6 6 Obpasosatersias
wIaThopma «ydu.py»
CrydaiiHasi BeTMYMHA 6 6
OO0pazoBatenbHas
O06001eHre, KOHTPOJIb 10 10 nardopma
«Skysmart»
OO0pazoBatenbpHas
wiaTdhopma
«Foxfordy
Hroro 34 34




[Tpunoxenue 1

DopMbI yuéTa

paﬁoqeﬁ nporpaMmMbl BOCIMTAHUA B paﬁoqeifl nporpaMme 1mo MaT€eMaTuke

Pabouass mporpamma Bocnutanusi MBOY «COILl Ne24y, peanusyercst B ToM
YHUCJIE U YEPE3 UCIOJIb30BAHNE BOCIUTATEIbHOIO IOTEHIHAIA YPOKOB MATEMATUKH.

Ota paboTa OCylIeCTBIsETCA B CIEAYIOMMX (hopmax:

* [IoOyxnenne oOydaromuxcs cOONIoAaTh Ha YPOKE OOIIEHNPHUHSATHIE HOPMBI
MOBEJICHHUSI, TIpaBUjia OOIIEHUS CO CTapIIMMU (ME€IarornuyeCKUMHU PabOTHUKAMU) U
CBEpCTHUKaMU  (0Oy4aroUIMMHCS), TNPUHIUNBI  y4eOHOW  JUCHUUIUIMHBI U
CaMOOpraHU3aLUU.

* [TpuBnedyeHre BHUMaHUsI OOyYarOIIMXCSl K HEHHOCTHOMY acCIEKTy HM3y4aeMbIX
Ha ypOKax MpPeIMETOB, SIBICHHM, COOBITUNA yepe3 oOpalleHue BHUMAaHUSA Ha SPKHX
nesiTeNeil KyabTyphl, CBSI3aHHBIX C U3y4a€MbIMHU B JAHHBII MOMEHT Te€MaMH, Ha TOT
BKJIaJl, KOTOPBI OHM BHECIM B Pa3BUTHE HAUIEH CTpaHbl U MHpA, HA JTOCTOMNHBIC
NoJIpakaHusi IPUMEPbI UX KU3HHU, HA MOTUBBI UX TTOCTYIIKOB.

* Mcrionb30BaHuEe BOCHHTATENbHBIX BO3MOXKHOCTEH copepkaHHus y4eOHOTro
npeaMeTa Uil QOPMHpOBaHMS Yy OOYYalOIIMXCS POCCUMCKUX —TPaJULMOHHBIX
JyXOBHO-HPAaBCTBEHHBIX M  COLMOKYJABTYPHBIX  ILIEHHOCTEM dYepe3  moadop
COOTBETCTBYIOIIIMX TEKCTOB JJI UYTEHUS W aHajiu3a, NpOOJEMHBIX CUTyalui m1Jis
o0OCyX/IeHUs B KJacce.

* MuunmnpoBanue oOCYXJI€HHI, BBICKA3bIBAHUI CBOEr0 MHEHUS, BbIPAaOOTKHU
CBOETO JIMYHOCTHOTO OTHOILIEHUS K U3y4aeMbIM COOBITUSIM, SIBICHUSAM, JIULIAM.

* BiitoueHre B ypoK HIPOBBIX MPOLEAYpP, KOTOPbhIE MOMOTaroT MOAIEPKATh
MOTHBALIMIO OOydYaloIUXCAd K TMOJYYCHHUIO 3HAHWM, HaJakKMBaHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMM B KJacce, MIOMOTAIOT  YCTaHOBJICHUIO
T00pokenareTbHON aTMoc(epsl BO BpeMs ypoKa.

[I[pumeHeHre Ha ypOKE HHTEPAKTHBHBIX (OPM pabOThl, CTUMYIUPYIOLIUX
MO3HABATEIbHYI0 MOTHUBALIMIO O0YYaIOIIHUXCS.

[I[pumenenne TpymnmoBoi paboTel WM paboThl B Mapax, KOTOpbIE



CIOCOOCTBYIOT Pa3BUTHIO HAaBBIKOB KOMaHIHOW pabOThl M B3aUMOACWCTBUIO C
JIpyruMu 00y4arOITUMHUCS.

* BoiOop ¥ uUCHONB30BaHHWE HA YPOKaX METONOB, METOAMK, TEXHOJOTHIA,
OKa3bIBAIOIIMX BOCHHUTATEIBHOE BO3JICHCTBUE HA JHYHOCTH B COOTBETCTBHU C
BOCIUTATEIbHBIM UCAJIOM, LIEIBIO U 33/1a4aMH BOCITUTAHUSI.

s luunuupoBaHue W TMOAJCPXKKA  HCCIENOBATENILCKOW  JESITeIbHOCTH
IIKOJILHUKOB B (hopMe BKJIIOUEHHUS B YPOK PA3NUYHBIX HCCIEAOBATEIbCKUX 3aJaHHH,
YTO JaeT BO3MOXKHOCTH OOy4aromMMCsi MPUOOPECTH HABBIKU CaMOCTOSTEIHHOTO
pelieHusl TEOPETUYECKOM MPOOIEMBbl, TEHEPUPOBAHUS U O(POPMIICHUSI COOCTBEHHBIX
TUMOTE3, YBAXUTEIHHOTO OTHOIICHHUSI K UYKUM HJEsAM, IMyOJMYHOTO BBICTYIUICHHUS,

APryMCHTHUPOBAHUA U OTCTAMBAHU S CBOECH TOUKH 3PpCHHU.
* YCcTaHOBJICHUE YBAXKUTCIIBHBIX, TOBCPUTCIIBHBIX, He(bOpMaJIBHBIX OTHOLIICHUU
MCIKAY YUUTCIICM N YUCHUKAMH, CO3aHHUC HAa YPOKaAX 3MOHI/IOHaHBHO-KOM(1)OpTHOﬁ

Cpe/Ibl.



[Tpunoxenue 2
OueHoyHbIe MAaTEPHAIbI
XapakTepuCTHKA KOHTPOJIBHO - H3MEPHUTEJIbHBIX MaTePHAIOB

Marepuansl  KOHTpOJIE IO YPOBHIO YCBOGHHS MaTepuaia MOporpaMMbl
OOYYarOIIMMUCS CONEPKAThCS B M3MAHUAX YICOHO-METOAMYECKOTO OOecredeHus,
YKa3aHHOTO B IIPOTrpaMMe.

[IpoBepka 3HaHWI, YMEHMI M HABBIKOB OOYYalONIUXCS OCYIIECTBIISIETCS
MOCPEJICTBOM YCTHBIX M THUCBMEHHBIX (OpM. YCTHBIE (OPMBI KOHTPOJIA: Oecelbl
BOIIPOC - OTBET, YCTHBIC BBIYUCIUTEIbHBIC HABBIKM, UYTCHUE HAU3YCTh IPaBUII,
bopMyIUpOBOK (OpMYJI, @ITOPUTMOB PEIICHUS Pa3JIUYHBIX 3aJaHul, pPEIICHUs
3aJlaHui y JOCKH C TIOCIEAYIOIIMM KOMMEHTapueM u apyroe. [lucbmenHble (Gopmbi:
TECThl Ha MPOBEPKY MOHUMAHMS M 3alIOMUHAHUS MaTepualia, KOHTPOJIbHBIE PaOOThI
MPOMEKYTOUHONM W Temaruueckod mnpoBepku 3YH, camocrositenbHbie paboTHI,
nuddepeHpoBaHHbIe 3aaHs, HHAUBUAYaIbHbIC KAPTOUKU, JOMAIIIHUAE 3a/IaHMUS.

MaremaTnyeckne TUKTAHTHI.

B maTeMaTuyeckux MUKTAHTAaX OIEHUWBAIOTCS HE TOJBKO 3HAHUS OOydarolIerocs,
HO M yMEHHE ero paboTaTh Ha CIyX M 3a OTPAaHMUYECHHOE Bpems. MaremaTudeckue
JTUKTaHTBl y4aT paldoTaTh OBICTPO, a 5TO B JKU3HU O4YEeHb Npurogutca. OLEeHKU
BBICTABJISIIOTCS] HA YCMOTPEHUE YUUTENS U 00yJaroIerocs.

TecTbl npeIOKEeHBI ABYX BUIOB: Ha YCTAHOBJICEHUE UCTUHHOCTH YTBEPXKIACHUN U
Ha BBIOOp TpPaBWIBHOTO OTBeTa. l[lepBbie MPOBEPSIOT YMEHHE CTapIICKIACCHHUKOB
00OCHOBBIBaTh WJIM  OINpOBEpraTh  yTBEpXKIAeHUsl. Takue TEeCThl  MO3BOJISIOT
aKIICHTUPOBATh BHUMAHHME NIKOJILHUKOB Ha (POPMYJIHUPOBKAX OINpPEIETCHUM, TEOpeM,
cBOMCTB. Ha X BBINOJIHEHHE OTBOJUTCS OT 3 0 5 MUHYT.

TecTel BTOporo Buja (C BHIOOPOM OTBETa U3 TPEX WIM YETHIPEX BApUAHTOB)
MPOBEPSIOT YCBOGHHE MaTepHalia KaXkJIO0ro IMyHKTa, B TOW MOCIIEIOBATEIILHOCTH, B
KOTOpOM OH TaM mpejacTaBieH. TecTel coaepkar mo 10-15 3amanuii, uX MOXKHO
npejjiarath IEIWKOM WM YacTSIMH, B 3aBUCUMOCTH OT oObema MPOHAECHHOIO
Marepuajia K MOMEHTY IpoBeleHus. Ha BBINONHEHWE KaXKAOro 3aJlaHusl TecTa

OTBOIUTCA OKOJIO 1 MUWHYTEI.



OneHka TecTta MPOBOJUTCS CIEAYIOIMM OOpa3oM: BEpHO BBIMOJHEHO 12-15
3agaHuii — omeHka «S5», 10-11 3aganmii — omeHka «4», 8-9 3amaHuil — OIEHKA «3»,
MeHee 7 3aJaHuN — OLICHKA «2).

CamocrosiTesibHbIe PadoThl cojepxkar oT 4 A0 6 3agaHUl U PaCCUUTAHBI
npuMepHo Ha 15-20 mMuHYT. /{718 UTOrOBOTO IOBTOPEHHSI COCTABJIEHBI TEMATHYECKUE
caMOCTOATENbHbIE PaboThl. BBICTaBIEHHME OIEHOK 32 CaMOCTOSITENbHYIO pPaboTy
IPOBOANUTCSA, KOTJIa MaTepUal JOCTaTOYHO OTPaOOTaH.

KonTtposabHbie padoThl COCTaBJICHBI 110 KPYIMHBIM OJIOKaM MaTepuaia WiH rjiaBaM
ydeOHHKa, €CTh UTOTOBas KOHTpoJbHas pabora. B xaxmoit paborte mo 5-6 3amanHwid,
NEpPBbIE€ TPU W3 HUX COOTBETCTBYIOT YPOBHIO 00SI3aTE€IBHON MOJITOTOBKH, MOCIIEIHUE
3ajaHus, Oosiee MPOJBUHYTHIE IO YPOBHIO CIOKHOCTH. Ha BBINOJTHEHNE KOHTPOJIBHOM
pabotel otBoAMTCS 35-40 MuHYT. C y4yeTOM KOHKPETHBIX YCIOBUN YUYUTEIb MOMKET

BHOCHUTB B TCKCTBI KOHTPOJIbHBIX pa60T KOPPCKTHBEI.

9 knacc

C BBegennem OI'D B IWIKOJBHONW TPaKTUKE MpUOOpETaeT 3HAYCHUE
COBEPIICHCTBOBAHUE METOJUKHA KOHTPOJS Y4YEOHBIX JOCTHXKEHUN OOydaroluxcs.
KOHTpobHO-O1ICHOUHAST  JEATENIbHOCTh CTPOUTCS MO TPATULIMOHHOW CHUCTEME,
BKJTIOUAIOIICH TTPOBEPKY MPEAMETHBIX KOMIICTCHITUI: TCOPETUUSCKUX 3HAHUM (YCTHBIN
OTBET, CaMOCTOsITEeIbHAsI paboTa, MATEMAaTUYECKUN JAUKTAHT, MIPAKTUUYCCKUE 3aHATHS),
YMEHHUM MPUMEHSTh MOJYYEHHbIE 3HAHUS MPU PEUICHUU TUIOBBIX PACUETHBIX 3aaad
(koHTpoNBbHAs paboTa, CaMOCTOSITENbHAs paboTa) W IKCIEPUMEHTAIbHBIX YMEHUI
(mpakTuueckue pabothl). [1oaTOMY MpH WU3ydEeHWH MATEMAaTHKU MPOBOJUTCS TEKYINAs,

MMPOMCIKYTOYHAA U UTOI'OBAsd aTTCCTAllUA O6y‘—IaIOIHI/IXC$I.

Texymiass arrectanusl MPeANoiaracT yCTaHOBJICHHE COOTBETCTBHS PE3yJIbTaTOB
y4eOHOU JesTeIbHOCTH O0yUYaroIMXCcs TPEOOBAaHUSIM 00pa30BaTEIbHBIX CTAHAAPTOB U
MPOrpaMM IO COOTBETCTBYIOILIIEH TEME YPOKa C BBICTABJICHUEM OTMETOK. [loypouHbIil 1
TEMaTUYECKU KOHTPOJIb SIBJISFOTCS OCHOBHBIMU BHJIAMHU KOHTPOJIS PE3YJIbTaTOB
y4eOHOH JEATEIHPHOCTH OOYYaIOIIUXCs M0 MaTEMaTHKE MPH OCYIICCTBICHUHM TEKYIICH

aTTecTalui. TemMaTHuecKUi KOHTPOJb MpPEAnojaraer MPOBEPKY M OLEHKY YPOBHS



I[OCTI/I}KCHI/Iﬁ 06yqa}0nmx051 I10 COOTBCTCTBYIOHICﬁ TEMC IMPOIrpaMMbl U BBICTABJICHHEC

OTMCTKHU B XYypHaJ.

TemaTnyecknid KOHTPOJIb MO MAaTEMAaTHKE MOXET OCYIIECTBIATHCS KaK B BUE
00s13aTEBHBIX KOHTPOJBHBIX PabOT (IIPOIOIKUTENHHOCThIO 40 MUHYT), TaK U B BHJIC
CaMOCTOATENbHBIX MPOBEpOouYHbIX pador (10-15 MUHH.), KOJIMYECTBO KOTOPBIX
ompenensieTcss  yuuteneMm. Bunpbl, conepxaHne U 00BEM  KOHTPOJBHBIX U
CaMOCTOATENbHBIX palOT OmNpejeNseT YyYyuTeldb Ha OCHOBAaHUM 3a/laHU YUEOHHUKOB,
TUAAKTAYECKUX  MaTepHaioB M Y4EOHO-METOAMYECKUX IMOCOOMA C  Yy4eTOM

O6pa30BaT€JIBHOFO CraHagapTa.

MHorue u3MepuTeNnu 1no cBoe (popmMe MpeacTaBisItOT COOOM 3aaHus MEPBOU U
BTOPOM YacTeld TOCYJIApCTBEHHOM (MTOrOBOM) aTTeCTalUud M 005S3aTEeIbHOTO
rOCyAapCTBEHHOIO 3K3aMEHa M0 martemaTtuke. K 3agaHusM dYacTu INEepBOM AAarOTCs
YEeThIpE BapUaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJMH IMPAaBUJIbHBIN, MO0 HA 3aJaHuUs
ATOM YacTH HYKHO JaTb KpPaTKUH OTBET, KOTOPBIA MpEACTaBIseT COOOH YUCIO WU
nocieaoBareabHOCTy LUGp. Bropas wacTe mnpenmosiaraer OTBET € pa3BEPHYTHIM

peIICHHEM.

[IpaBunbHBI OTBET Ha 3aJaHMs M3 MEPBOM 4YacTH OLEHUBaeTca B 1 Oai
Pa3BepHyThIC OTBETHI HA 3aJaHKS BTOPOH YacT auddepeHmpoBans! oT 1 6amios 10 2.
Jly1s mepeBojia TECTOBON OLIEHKH B MSATHOAJUIBHYIO CUCTEMY HMCIOJIb3YETCs CIeIyroIast

IIKaJja:
100-90 % - «5», 80 — 65 % - «4», 64-35 % - «3», menee 35 % - «2».

OOyuast IIKOJIFHUKOB MTprUeMaM paboThI ¢ Pa3TUYHBIMUA TUTIAMHA KOHTPOJIUPYIOITIX
3ajaHui (C BBIOOPOM OTBETA, C KPATKUM OTBETOM, C PA3BEPHYTHIM OTBETOM),
HE0O0X0UMO JOOUBATHCS TOHUMAHUS TOTO, YTO YCIICIITHOE BBIMOJHEHUE JIFOO0TO
3aJlaHusI HEBO3MOXKHO O€3 TIATEeIbHOTO aHaIn3a €T0 YCIOBHS M BRIOOpA

aJIEKBATHOM IOCJIE€I0BATEIILHOCTU JEUCTBUMN.



OueHovyHbIe MATEPHUAJIBI.
HNTorosasi KoHTpOJILHAs padoTa. S Kjacc.

1. Haitnute 3HaueHHUE BBIPAKCHMUS:

o3+ (1-03)

B) (5,2—3%):1%,
SYERERET

0 (175 +23): (65-3)

2. PaccraBbTe uncia B MOPsIIKE BO3pACTAHUS U YOBIBaHUA:

1 21 7_15_25_1. 13 9
22’ 227 227 227 22777 22’ 22
25 18 36
3. Cokparure npoou: —:; —; —.
p Ap 30’ 33’ 60

3
4. Tlpusenure qpoOb ; K 3HAMEHaTeIo 20.

2
5. IlpuBenure npodn - K 3HAMEHATEINO 35.

27 37 851
100’ 1000’ 100"

6. 3anummuTe B BUJIE ISCITUIHON IpoOH: 6
7. TlpencraBbTe B BUJE 00BIKHOBEHHOM podu: 5,01; 0,24; 6, 0053.
8. BrlmonHuTe IEeiCTBUS:

a) 105,6 : 24 + 76 - 0,35;

0) (16,1 : 35 + 1,24) - 64;

B) (120,21 —37,59) : 34 + 5,43 - 19.
9. Pemmre ypaBHEHUE:

a)7,3x — 2,4 =107,1;

0) (0,24 — x) - 0,37 = 0,074.

10.PemuTe ypaBHEeHuUE:
7 11
a) 20 +x = L
4 2
6) y — E = E



11.Jlnuna npsimoyrosibHKuKa 90 M, 4TO B 3 pasza Oosblie mmpuHbl. Haiiaute miomanb
MPSAMOYTOJIbHHUKA.

12.Jlan npsAMOYTOIBHBIN Mapasuienenumnes. Tpu ero usmMepenus paBHbl 8 cM, 4 cM U
10 cm. HaitauTe oO0beM mapasnienenurmesa.

13../Inuna kycka nmpoBoza 12 M. Bo Bpemst peMoHTa HaCTOJIBHOU JTaMITbI
1
M3PACXOJIOBAIH - 3TOTO KyCKa. CKoJIBKO TTPOBOJIA OCTANIOCH?

14.5 mammH niecka u 3 MamuHbI MeOHS UMEIoT Macey 22,8 T. HaliauTe maccy ogHOM

MalllMHBI HI€6H$I, CCJIM Macca OHHOﬁ MAalllMHBI IICCKA paBHA 2,7 T.

HroroBasi KOHTpoJibHAsi padoTa. 6 KJacc.

Yacts 1.

1. Beruucaurs:

a) —12- (~15);
6) —1,95 — 8,68;
B) =7 — (—4) + 3;
N-216:

1 5
,Z[) 15 - 35

2. CKOJBKO IIEJBIX YHCET PACTIONO0KEHO Ha KOOPJUHATHON MPSAMON MEXKIy YUCIaMu
-16m 177

3. HeBouka mpoumnTana 28 cTpaHHI], 9TO cocTaBmwiIo 35% Bcelr kHMTU. CKOJBKO
CTpaHUIl B KHUTE?

4. PackpbITh CKOOKH, TIpUBeCTH 1M0100HbBIe cinaraembie 3(4x + 5) — (21 + 12x).

X

. . 7,2
5. Haiinure HeM3BECTHBIN YJIeH NPONOPLUUU ViREYTS

6. Pemmure ypaBHenue 4x — 2,55 = —2x + 1,05.

Yacts 2.

1. Brimonnure neiictBusa 5 — (2,8 —; : 19;4) - 1,5.



2. Macca oJ1HOro U3 KOHTEHHEPOB ¢ pacTBOpOM B 3 pa3a MeHblle apyroro. Korna B
NEPBBI KOHTEHHEP A0aWM 17 1 pacTBopa, a U3 BTOPOro o 13 1, To Macchbl

00erx KOHTEHHEPOB CcTajdu paBHbIMU. ONpeAeuTe MacCcy KaKI0ro KOHTeHepa.

HToroBasi KOHTpoJIbHAs padoTa. 7 KJacc.
1. Haiinute 3HaueHUE BBIPAKCHMUS:
a) %x —y,ecmux = 2,4,y =0,8.
6) 13100: 1398,
B) 42 - 43,
2. YOpOCTUTH BBIpAXKEHUE:
a) 4(0,5x — 6) — 14x + 21,
0) (x — 10)? — x(x + 80),
B) 3m?(m + 5n) — 2n(8m? — n).
3. Paznoxure Ha MHOXKHUTEIH:
a) 16y3 + 12y?2,
0) 4x3y? — 6x2y3,
B) 36a* — 49.
4. Pemmrte ypaBHEHUE:
a)2x +9 =13 — x,
6) 9x(x +6) — (3x + 1) = 1.
5. Pemmure cucreMy ypaBHEHMIA:

{y—2x=1,
6x —y =7

6. Ilpoxomut u rpaduk GyHkuu y = 1,2x — 7 yepes Touky A(-10;5).

7. Kuura crouna 420 py6neit. CKOIbKO OHA cTajia CTOUTh MOCJIE MOBBIIICHUS TICHBI
Ha 7%?

8. Haiimure 40% ot umcna 15.

9. Oaun U3 cMexHBIX yrioB Ha 30° 6ombiue gpyroro. Haiinure 3tu yrisl.



HroroBasi KOHTpoOJIbHAs padoTa. 8 KJjacc.

1. PemwnTe cucTeMy HEpaBEHCTB:

{3(x—1)—2(1+x)<1,
3x—4>0

2. YOpocTHUTe BhIpaKeHUE (\/8 + \/§)\/ 12 — 21/6 - /3.
3. YmpocTtuTte BhIpakeHue

( 6 1 )_y2+6y+9
y2-9 = 3-y 5 '

4. ]JIBa aBTOMOOMJIS BBIE3’KAIOT OJTHOBPEMEHHO M3 OJJTHOTO ropojia B APYyroii,
Haxojasumicsa Ha pacctosHuu 560 kM. CkopocTh niepBoro Ha 10 kM/4 GosibIie
CKOPOCTH BTOPOT'O, ¥ IOATOMY NE€PBbI aBTOMOOWJIb MPUE3)KAET Ha MecTo Ha | 4
panbliiie BToporo. OnpeaenuTe CKOpocTh KaKa0ro aBTOMOOUIIS?

5. lnaronainp npsiMmoyrosibHuKa paBHa 41 cM, a ctopona - 40 cm. HaliguTe muioniaab
IPSIMOYTOJIBHHKA.

6. OcHOBaHus Tpamnenuu oTHocATCs Kak 3:11, ;ummHa auaronanu paBHa 42 cm.
Haligute oTpe3ku, Ha KOTOPBIE JEIUT 3Ty AUArOHANb JIpyras JUaroHajb
Tpanenuu.

7. Xopaa, neprneHIuKyasipHas IMaMETPy, IETUT €ro Ha OTPe3Ku S cM U 45 cM.

Havinure nnvHy XOpbl.

HroroBasi KoHTpoJbLHAs padoTa. 9 kJacc.

1. Pemute cuctemy ypaBHEHUMN
{xz + 2y = =2,
x+y=-1
2. Pemmre HepaBeHcTBO 3 + x < 8x — (3x + 7).

3. Ympoctute BbIpaxkeHUE

a—3,(a4)2

a—6
4. Pemute cUCTEMY HEPABEHCTB

{x2—5x+6s,
2x — 5 <

5. IocTpoiite rpaduk GyHKUUH y = x2 — 4. VKa)uTe, IPH KAKUX 3HAYCHUAX X



GyHKUMS TPUHUMAET MOJIOKUTEIbHBIE 3HAUCHHUS.

6. B ¢pepmepckom xo03s11icTBE MO Tpeunxy ObLIO OTBEACHO aBa yuacTka. C mepBoro
coOpanu 105 1 rpeunxu, a co BTOPOTO, IIIOIAb KOTOPOro Ha 3 ra OoJibliie,
cobpamm 152 1. HaliguTe mutomanp KaXkIoro ydactka, €Clid U3BECTHO, YTO
YPOXaWHOCTh TPEYMXHU HA TIEPBOM y4yacTke Obuia Ha 2 11 ¢ 1 ra 6ombIne, yeM Ha
BTOPOM.

7. HaitaguTe mioiaab NpsMOyroJibHUKA , TUaroHaiab KoToporo pasHa 10 cwm, a yron

MEXKY JTharoHasiMu paseH 30°.



