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1. IosicHUTeJIbHAA 3aIIHCKA

[TpumepHas mporpamMma o MaTeMaTUKE COCTABIIEHA HA OCHOBE (pe/iepalbHOr0 KOMIIOHEHTA rOCyIapCTBEHHOI'O CTaHAapTa OCHOBHOTO O0ILEro
oOpa3oBaHus.

Maremarnueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE CKJIAILIBACTCS U3 CISAYIONIUX COACPKATEILHBIX KOMIIOHCHTOB (TOYHBIE Ha3BaHUs OJIOKOB):
apupmemuxa; ancebpa; ceomempusi; 1eMeHMbl KOMOUHAMOPUKU, MeOpUU 8eposmMHOCHEN, CMAMUCMUKY U J102uKku. B CBOe COBOKYIHOCTH OHH
OTpaXkaroT OOTaThlii OMBIT OOYYEHUS MaTeMaTHKe B HAIllCH CTpaHe, yYUTHIBAIOT COBPEMEHHBIC TCHJICHIIMA OTEYECTBEHHON M 3apyOeKHOM MIKOJIBI U
MO3BOJISIIOT Peajn30BaTh MOCTaBICHHBIC MEpe]l MIKOJIbHBIM 00pa30BaHUEM 1€/ Ha MH()OPMALIMOHHO €MKOM M MPAKTUYECKH 3HAYUMOM MaTepHale.
OTu conepkarenbHble KOMIIOHEHTBI, Pa3BUBAsCh HA MPOTSYKEHUU BCEX JIET 00YUYEHHUs, €CTECTBEHHBIM 00pa30M MEPEIIETalOTCs U B3aUMOJEHCTBYIOT B
y4eOHBIX Kypcax.

Apugpmemuxa npussana cnoco6CTBOBATH NPHOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX JJIsl TIOBCEAHEBHOM *uU3HU. OHaA CIyXKUT
0a30if Ay BCEro MJajbHEWIIET0 W3Y4YEeHUS MATEMAaTHKH, CIIOCOOCTBYET JIOTUYECKOMY pAa3BUTHIO M (OPMHUPOBAHUIO YMEHHS IIOJIH30BATHCS
aJIrOpUuTMaMHu.

Anzebpa nanenena nHa GopMHUPOBAHHE MATEMATHYECKOTO allliapara Ul PEUIEHHUs 3a1a4 U3 MATEMATUKH, CMEXKHBIX IIPEJAMETOB, OKPYKAOLIEH
peasibHOCTH. fI3BIK anreOpbl NOJYEPKUBAECT 3HAYEHUE MATEMATUKU KakK s3bIKa JUIsl MOCTPOCHHS] MAaTeMaTHYECKHX MOJIE]eH, MPOLEeCcCOB U SIBJICHHIM
peanbHoro mMupa. OnHOM U3 OCHOBHBIX 3ajjay U3y4YEHUs aiareOphl SBISETCS pa3BUTHE AJTOPUTMHUYECKOIO MBIIUIEHUS, HEOOXOIMMOI0o, B YaCTHOCTH,
JUI OCBOEHHS Kypca HMH(OpPMATHUKH; OBJaJEHHE HaBbIKAMH JE€AYKTHBHBIX paccyxaeHuil. IIpeoOpa3oBanre cuMBOIMYECKHMX (DOPM BHOCUT CBOMU
cneun(puyeckuii BKIaJ B pa3BUTHE BOOOpPa)XEHHUs, CIIOCOOHOCTEW K MaTeMaTH4eCKOMY TBOpYecTBY. Jlpyroil BaHOHM 3ajayeil M3ydeHUs anreOpbl
SBJIAETCS TMOJYYEHHE LIKOJIbHUKAMH KOHKPETHBIX 3HaHMM 0 (QYHKIMAX KaK BaKHEHIIeH MaTeMaTHueCKON MOJENW JJs ONUCAaHUS U UCCIIEIOBAHUS
pa3sHOOOpa3HBIX IPOLECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, 3KCIIOHEHLUAIbHBIX, MEPUOJUUECKUX W 1p.), UIsI (GOPMHUPOBAHUS y YHALIUXCS
MIPEJICTAaBICHUI O pOJIM MATEMATUKH B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

T'eomempusa— onuu w3 BaXHENHIIMX KOMIOHEHTOB MaTEMATHYECKOTO 0OPA30BaHMUS, HEOOXOAUMBIH I MPUOOPETEHHST KOHKPETHBIX 3HAHHUI O
IPOCTPAHCTBE M TMPAKTHUECKH 3HAYMMbBIX YMEHHUH, (OPMHUpPOBAHMS s3bIKa ONUCAHHUA OOBEKTOB OKPYXKAIOIIEro MHUpPA, [UIS Pa3BUTHS
IIPOCTPAHCTBEHHOTO BOOOPaXEHHUS M MHTYMIIMM, MaTeMaTUYeCKOW KyNbTYpbI, JUIsI SCTETMUECKOTO BOCHUTAHUS ydamuxcs. M3ydenune reomerpuu
BHOCHUT BKJIaJl B pa3BUTHE JJOTMUECKOTO MBILIIEHU, B (POPMUPOBAHME OHATHS J10Ka3aTeIbCTBA.

Inemenmot JI02UKU, KOM6umzmopu1<u, cmamucmuku u meopuu GePOﬂmﬂocmeﬁCTaHOBﬂTCﬂ 00s13aTeIbHBIM KOMITOHEHTOM
HIKOJIBHOTO 00pa30BaHMs, YCHIMBAIOIIMM €ro MNPUKIAJAHOE M IPAKTHYECKOE 3HAYeHHe. OJTOT MaTepuayl HeoOXOAMM, MpeXae BCEero, i
¢dopmupoBanus HYHKIMOHATIBHON IPaMOTHOCTH — YMEHHM BOCIIPUHUMATh U aHAJIM3UPOBATh MHPOPMALIMIO, NIPEICTABICHHYIO B pa3IMYHbIX (hopmax,
MMOHUMAaTh BEPOSITHOCTHBIA XapakTep MHOTHUX pEaJbHBIX 3aBHCHUMOCTEH, NMPOM3BOAUTH IMPOCTEHIINE BEPOSITHOCTHBIE pacueThl. M3yueHue OcHOB
KOMOWHATOPUKH TO3BOJIUT y4alleMycsl OCYIIECTBIATh PACCMOTPEHUE CIIydaeB, Nepedop M MOACYET YHcia BapUAHTOB, B TOM YHUCIE B MPOCTEHIINX
MPUKJIaIHBIX 3a]a4ax.



[Ipy W3y4YeHUU CTATUCTHUKH U TEOPUHM BEPOATHOCTEH OOOTramaroTcs MPEACTABICHUS O COBPEMEHHOM KapTHHE MHpa M METOAaX €ro
uccieoBaHus, (GopMupyercs MOHMMAHUE POJM CTATUCTUKM KAaK MCTOYHMKA COLMAIbHO 3HAYMMOW HHGOpMAalMU U 3aKJIaJbIBAIOTCA OCHOBBI
BEPOATHOCTHOI'O MBILLUICHHUS.

Taxum 00pa3oM, B X0J1e OCBOEHUS COEPKAHMS Kypca ydyallluecs MoJ1y4yaroT BO3MOKHOCTb:

® pPasBUTH MPEACTABIICHUA O YHUCIIC U POJIU BBIUMCIICHHI B YeJIOBEUECKOM ITPAKTHUKE, C(bOpMHpOBaTB IMPAKTUYCCKUEC HABBIKKM BBIIIOJTHCHUA
YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBI“IHCJ'I@HH?I, Pa3BUTH BEIYUCIUTEIIBHYIO KYJIbTYPY,

® OBJIaACTh CUMBOJIHNYCCKHUM A3BIKOM aJ'II‘€6pBI, BBIpa60TaTB (bOpMaJ'IBHO-OHCpaTI/IBHBIC anre6pa1/1qe01<1/1e YMCHUA U HAYYUTHCA IIPUMCHATH UX K
PECHICHUIO MATCMATUYCCKUX 1 HCMATCMATUYCCKUX 3a1a4;

® M3Y4YHTh CBOWCTBAa M TpadUKU DJIEMEHTApHBIX (YHKIWUH, HAYYUTHCS HCIOIB30BaTh (DYHKIMOHAIBHO-TpadUYecKre MpPEACTaBICHUS IS
OIMCaHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

® DpPa3BUTb IIPOCTPAHCTBCHHBLIC IIPCACTABICHUA U H306paBI/ITeJ'IbHBIe YMCHUA, OCBOHUTb OCHOBHBIC (1)aKTBI H MCTOJbl IINIAHUMCTPHUMH,
IIO3HAKOMUTBCA C HpOCTefIHIHMH IMPOCTPAHCTBCHHBIMH TCJIAMHU U UX CBOfICTBaMH;

® [TOJIYUUTDH NMPEACTABIICHHUA O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pCAJIbHOM MUPEC U O PA3JIMIHBIX crocobax ux HU3y4CHUA, 00 0COOEHHOCTSIX
BBIBOJIOB M ITPOTHO30B, HOCAIIINX BCpOHTHOCTHBIﬁ XapaKkTep,

® DPAa3BUTh JIOTHYCCKOC MBINIJICHUE W PEYb — YMCHHUA JIOTHUYCCKU 00OCHOBBIBATh CYXKACHUA, NMPOBOJUTH HCCIOXKHBIC CUCTEMATU3alluu,
NPpUBOAUTL IIPUMEPBI KW KOHTPIIPUMCPLI, HCIIOJIB30BATH PA3JIMYHBIC SA3BIKM MATEMATUKHU (CHOBCCHBIﬁ, CI/IMBOJII/I‘ICCKI/Iﬁ, rpa(bnqecm/lﬁ) HJIA
HWIUTIOCTpAallu, UHTCPIIPETAINN, apryMCHTAIUU U 10Ka3aTCIbLCTBA,

L4 C(bOpMI/IpOBaTL MpEaACTaBJICHUA 00 HN3YYaCMbIX IOHATHAX KW MCTOAAX KakK Ba)KHEHIITHX CpeacTBax MAaTeMaTUYCCKOTO MOICIUPOBAHHA
PCAIBHBIX IMMPOLECCOB U SIBJICHUM.

I{eamn.
H3yquue mamemamuKu Ha cnynenu OCHOBHO20 061/[4620 06pa306aHu}1 Hanpaejieno Ha docmuofceﬂue CﬂealeZ/l/;Mx ueﬂeﬁ:

e0OBJIA/ICHHE CHCTEMOM MATeMaTH4YeCKHX 3HAHMH M yMeHHﬁ, HCO6XO,[[I/IMBIX AJId IpUMCHCHUSA B HpaKTquCKOﬁ ACATCIIbHOCTH, U3YUCHUA
CMCKHBIX JUCHUIIIINH, TPOAOJIKCHUA 06pa30BaHI/I$I;

SHUHTENJICKTYAJABHOC pPasBUTHE, q)OpMI/IpOBaHI/Ie Ka4deCTB JIMYHOCTH, H€06XOJII/IMBIX YCJIOBCKY IJIA HOJ'IHOHeHHOI\/’I KN3HU B COBPEMCHHOM
O6H.[€CTB€, CBOMCTBEHHBIX MaTeMaTHUECKOI ACATCIIBHOCTH: SACHOCTH MW TOYHOCTH MBICIHW, KPUTUYHOCTHU MBINUICHHUA, WHTYULOUH, JTOTHUYCCKOI'O
MBIIIIJICHHUA, 9JICMCHTOB aHFOpHTMquCKOﬁ KYJIbTYPBbI, IPOCTPAHCTBECHHBIX HpCHCTaBHeHHﬁ, CIIOCOOHOCTH K MpeOoaOJICHUIO TPYﬂHOCTCﬁ;

e(popMuUpOBaHMeE NMPeICTABICHUI 00 UESIX U METO/IaX MaTEMAaTUKU KaK YHUBEPCAIBHOIO SI3bIKa HAYKH U TEXHUKHU, CPEICTBA MOJIETUPOBAHUS
SIBJICHUH U ITPOLIECCOB;



®BOCIUTAHME KYIbTYphl JIMYHOCTH, OTHOUICHHS K MaTEeMaTHKE KaK K 4YacTH OOIIEYeIOBEYECKOW KYIbTYpbI, HUTparomeil ocoOyi poib B
OOIIIECTBEHHOM Pa3BUTHH.

CornacHo ¢enepanbHoMy Oa3ucHOMY YydyeOHOMY IIaHy [ oOpa3zoBaTelbHBIX YyupexaeHui Poccuiickoit ®Penepanuum Ha H3ydeHUe
MaTeMaTHKH Ha CTYIIEHH OCHOBHOTO OOIIEero 00pa3oBaHMs OTBOIUTCA HE MeHee 875 4 u3 pacyera 5 4 B Henenmto ¢ 5 mo 9 knace. Takum obpazom, s
M3yYECHUSI MAaTEeMaTUKH B 7-9 Kjaccax OTBOAUTCS 525 4acos.

[Tpu 5TOM B Hell IPeayCMOTPEH pe3epB CBOOOTHOTO Y4eOHOrO BpeMeHH B 00beMe 54 yueOHBIX 4acoB JJIsl pealn3aluy aBTOPCKUX MOJIXO0JI0B,
UCIOJIb30BaHUS pa3HOOOpasHbIX (OPM OpraHu3aluy y4yeOHOro mpolecca, BHEAPEHHsS COBPEMEHHBIX METOJOB OOY4YeHHsS M Ielarormyeckux
TEXHOJIOTUH.

OO0ueyyeOHbIe yMEHHS, HABBIKH U CIIOCOOBI 1eSITEJIbHOCTH.

B xoJe npenogaBanus MaTeMaTUKA B OCHOBHOM IIKOJIe, paboThl HaJ (POPMHPOBAHUEM Y yUAIIUXCS TEPEUUCICHHBIX B IpOrpaMMe 3HAHUH |
YMEHUI cheayeT oOpallaTh BHMMaHHE Ha TO, 4TOObI OHU OBJAJIEBATU YMeHUAMU 0OweyyedOHo20 Xapakmepa, PazHOOOPa3HBIMU cnocobamu
dessmenvHocmu, IPUOOPETANIN OMIBIT:

® [UIAHUPOBAHUS U OCYILLIECTBICHUSI aJITOPUTMUYECKON J1€ATEIbHOCTH, BHIIOJTHEHUS 33JaHHBIX U KOHCTPYUPOBAHUS HOBBIX aITOPUTMOB;

® pelIeHHs pa3HOOOpa3HBIX KJIACCOB 3aJad M3 Pa3jIMYHbIX pa3fesioB Kypca, B TOM YHMCIE 3a/ay, TPeOyroIIMX IOUCKA MYTH U CIIOCOOOB
peleHus;

® JiCCIIe/IOBATEIbCKON JESATETbHOCTH, Pa3BUTHUS UJAEH, NMPOBEIEHUS SKCIEPUMEHTOB, 00O0OLIEHMS, MOCTAHOBKU M ()OPMYIMPOBAHUS HOBBIX
3ajau;

® SICHOIO, TOYHOI'0, FPAMOTHOI'O M3JIOKEHUSI CBOMX MBICIEN B YCTHOW M NMMCBMEHHOW PEYH, UCIOIb30BAaHUS PA3JIMYHBIX S3bIKOB MATEMaTUKU
(coBecHOro, CHUMBOJMYECKOTO, Tpaduueckoro), CBOOOJHOrO TIepexoja € OJHOrO S3blka Ha JAPYrod JUIsl WUIIOCTpPAlMM, WHTEpPIpeTaIyH,
apryMeHTalluu U JI0Ka3aTeNlbCTBa;

® NIPOBE/ICHUS JJOKA3aTEJbHbBIX PacCyKJI€HUHN, apryMEHTAIlH, BBIABI)KEHNS TUIIOTE3 U UX 000CHOBAHUS;

® [IOMCKa, CHCTEMAaTH3alluH, aHaJIW3a W Kiaccuukauuu MHGOpMAIUM, HUCHOJIb30BaHUSA Pa3sHOOOPA3HBIX WH(GOPMAIMOHHBIX HCTOYHHKOB,
BKJIIOYasl yUeOHYIO M CIIPaBOUHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTHH.



2. Conep:xanue
Conepxanue 7 kiacc

Apudmeruka
HaTypaJIbeIe qucaa.Creness ¢ HaTypaJlbHBIM IIOKA3aTCJICM.

PanmonanbHbIe YucIa.Moayins (aGCoMOTHAS BEIMYMHA) YUCTIA.
UucnoBble BBIpAXKECHHS, IMOPSIOK ACHCTBUI B HUX, HCIOJIB30BaHHWE CKOOOK. 3aKOHBI apu(pMETHUYECKHX ACHCTBUIA: MEPEeMECTUTENbHbIH,
COYETaTEIIbHBIN, pACIIPEACIIUTEIbHBIN.

N3Mepennsi, NpulJINKeHUs1, OLEHKH.
HpeHCTaBHeHI/IC 3aBUCUMOCTHU MCIKAY BCIIMYMHAMU B BUJIC (I)OpMYJ'I.

Auareopa

AsireOpandeckue BbIPAXKEHUS.J[onycTUMbIE 3HAYEHHUS TEPEMEHHBIX, BXOMANMX B airebpandyeckue BbIpaKeHUs. [lojcTaHOBKA
BBIpQ)XEHUI BMECTO IEPEMEHHBIX.

Muorounensl. Clio)keHHe, BBIYHTAHUE, YMHOKEHHE MHOTOWICHOB. DOPMYINBI COKPAaNICHHOTO YMHOXXEHHUS: KBaJpaT CyMMBI M KBaJpaT
pasHOCTH, KYO cymmul u KyO pasnocmu. PopMmyna pasHOCTH KBAApPaATOB, popmyna cymmul Ky00o8 u pasHocmu Ky6o0e. Pa3ioxeHne MHOrowjieHa Ha
MHOHTEJIH.

Anrebpanueckas 1poos. Cokparienue apooeit. JleiicTBus ¢ anredGpandeckuMu ApoosMH.

YpaBHeHUS U HEPABEHCTBA. YpaBHeHue ¢ 01HON nepemenHoit. Kopenb ypasHenus. JluHeiiHoe ypaBHEHME.
VYpaBHeHHE C¢ IByMSI IEPEMEHHBIMH; PELLIEHHE ypaBHEHUS ¢ AByMs mnepeMeHHbIMU. CHcTeMa ypaBHEHMH; pelieHue cucreMmbl. Cucrema AByX
JMHEWHBIX YpaBHEHHH ¢ IByMsl IEPEMEHHBIMU; PEIIEHUE MT0ICTAHOBKOM U allreOpandecKiM CI0KEHUEM.

YHucioBbie pyHKUMU.ITousTre yrkimu. Obnacts onpenenerns GyHkimn. CriocoObl 3a1anus QyHKIHH.

@DyHKIUY, ONHUCHIBAIOUIME NPSMYI0 U OOpaTHYIO IPOMOPLUUMOHATIBHYIO 3aBUCHUMOCTH, HMX rpaduku. Jlunehnas ¢yHkuus, ee rpaduk,
reOMEeTPUUYECKUN CMBICT KO3 PUIIMEHTOB.

[Tpumepsl TpaguuecKuX 3aBHCHMOCTEH, OTpa)XaloUMX peajbHbIE MPOLECCH: KoiebaHue, MOKa3aTelbHbI pOCT; uyuciosvie @hyHKyuu,
onucwléarouue 3mu npoyeccyi.



KoopauHarsl./lexkapToBsl KOOPAUHATHI HA IIOCKOCTH; KOOPAMHATHI TOUKH. Y pABHEHUE MPAMOiA, yrioBOi KO3(P(HUIHUEHT NPAMOH, yCIOBHE
MapaJIENbHOCTH MPSAMBIX.
I'padmueckas nHTEpIpeTalvs ypaBHEHUH C IByMS IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus

HavaabHble NOHSTUS U TEOPEMBI T€OMECTPHUU.
BoO3HUKHOBEHME r€OMETPUH U3 ITPAKTUKHU.
I'eomerpuueckue Gurypsl u Tena. PaBeHCTBO B FeOMETPUH.
Touka, psiMast ¥ IIIOCKOCT.
[loHsATHE O TEOMETPUYECKOM MECTE TOYEK.
Paccrosiaue. Otpe3ok, ayd. Jlomanas.
VYromn. [Ipsamoit yros. OcTpele u Tynble yriibl. BepTukansHble U CMEXHBIE YIUIbl. buccekTpuca yriia u ee CBOMCTBaA.
[TapamiensHble W nepecekaromuecs IpsMble. [lepneHAuKYISIpHOCTE HpsAMBIX. TeopeMbl O NApPALIENBbHOCTH M INEPHIEHIUKYISIPHOCTH
npsmbIx.lleprieHAuKyIsap ¥ HaKJIOHHAS K IPSIMOM.
OKpyKHOCTb.

TpeyrojbHUK.IIpsSMOYroibHbIE, OCTPOYTOJIbHbIE, W TYIIOYTOJIbHBIE TPEYTOJbHUKH. BbicoTa, Menuana, OuccekTpruca. PaBHOOEIPEHHBIE U
PaBHOCTOPOHHHE TPEYTOJbHUKH; CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3naku paBeHCcTBa TpeyrojabHUKOB. HepaBeHcTBO TpeyronbHuka. CymMMa yrioB TpeyrojibHUKA. BHENTHUE yIiibl TpEyrojibHUKA. 3aBUCUMOCTh
MEXIYBEIMUYNHAM CTOPOH U YIJIOB TPEYIOJbHHUKA.

[Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHHUKOB.

I/I3MepeHHe reOMETpU4€CKUX BCJINYHH.

PaccrosiHue oT TOUKM 10 npsAMOi. PaccTosiHMe MeX 1y NTapasulelIbHBIMU IIPSAMBIMU. Bennunna yria.

IHocTpoenus ¢ MOMOIIBIO HUPKYJIA U JINHEHKH.
OcHogHble 3a0ayu Ha NOCMpOeHue. OeleHue Ompe3Ka MNONnoiaM, HNOCMPOeHUue MmMpey2oibHUKA NO mpeM CHOPOHAM, HNOCMpPOeHue
NepneHOUKYIApa K npsamot, nocmpoenue OUCCeKmpUcyl.

JIeMEHTbI JIOTUKH, KOMOMHATOPHUKH,
CTATHCTHKHU U TEOPHHU BEPOATHOCTEH

MHoskecTBa 1 KOMOMHATOPHUKA.
[Ipumeps! penieHnss KOMOMHATOPHBIX 3a/1a4: Iepedop BapuaHTOB.



Copnep:xanue 8 kiace
Apudmeruka

PanuonanbHbIe YHCJIA.. Moayis (a0COI0THAS BETUUMHA) YUCIIA.

JleicTBUTENBbHBIE YHCJIA.KBaapaTHbIil KOpeHb U3 yncia. HaxoxaeHne npruOImKEHHOro 3HaYEHHsT KOPHS C OMOLIBIO KaJIbKYJIATOPA.
[TonsaTne 06 uppanuoHaIsHOM uncie. Mppayuonarvrocms yucia. JleciTAuHbIe TPUOIMKEHUS UPPAITMOHATBHBIX YUCEIT.

JleicTBUTENbHBIC YKCIIa KaK OCCKOHEUHBIC IECATHYHbIC TpoOu. CpaBHEHUE ICUCTBUTEIBHBIX YUCEI, apu@dmemuyecKue 0etiucmsus Ha0 HUMU.
Dransl pa3BUTHS IPEICTABICHUN O YUCIIE.

HN3mepenusi, npuOIHKEHUS, OLICHKH.

OprrJ'IeHI/Ie YHUCCJI. HpI/IKI/IIIKa M OLICHKA pC3yJIbTaTOB BBIYHCIICHHIA. BBII[CJIGHHG MHOXHUTCIIA — CTCIICHU JCCATH B 3aIlIMCH YHCJIA.

Aunredpa

AJsireOpandecKkue BbIPAKEHUSA.JIONyCTUMbIE 3HAUEHHMS MEPEMEHHBIX, BXOIAIIMX B anrebpandeckue BoIpaxkeHus. TOXKIECTBO,
JI0Ka3aTeNbCTBO TOXAeCTB. [IpeobpazoBanus BEIpaKeHHIA.

KBagparusiit TpexwieH. Boioenenue noanozo keaopama 8 keaopamuom mpexunere. Teopema Buera. Paznoxenue kBajipaTHOro TpexujieHa Ha
TUHEIHBIE MHOXKUTENU. PalinoHanpHble BRIpaXKeHHs U UX npeoOpa3oBanus. CBOWCTBA KBaIPATHBIX KOPHEH U X MPUMEHEHHE B BHIYUCICHUSX.

YpaBHeHUs U HEPABEHCTBA. KsanparHoe ypaBHeHue: GpopMysia KOpHEN KBaJpaTHOrO ypaBHEHUsI
HepaBenctBo ¢ onHoli nmepemeHHOW. Pemienue HepaBeHcTBA. JIMHENHbIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOM M UX cucTeMbl. KBajnpaTHbie
HepaBeHCTBa. [Ipumepwvi peuternusi OpoOOHO-TUHEUHbIX HEPABEHCME.

YucaoBble HEPABEHCTBA U UX CBOWUCTBA./[0KA3aMENbCME0 YUCTIO8bIX U AN2eOpauiecKux HepaseHcma.
[Tepexon oT ciioBecHON (HOPMYIUPOBKH COOTHOIICHUM MEXy BEIMYMHAMH K alreOpanyeckoi. PemeHne TeKCTOBBIX 3a/iay aireOpandecKum
CIIOCOOOM.

Yucaosbie pyHKIHU.
KBagparuunas ¢pyHkuus, ee rpaduk, napadona. Koopaunars! BepimHbl mapadoiibl, ocb cuMMeTpul. ['padukn QyHKIHIA: KOPEeHb KBaIpaTHBIMN.
Hcnonb3oBanue rpadukoB GyHKIUHN A7 peLICHUs] YPaBHEHUM U CUCTEM.



[TapannenpHblil nepeHoc rpaduKoB BJOJIb OCel KOOPAUHAT U CUMMEMPUS: OMHOCUMENILHO OCel.

KoopauHaTbl.l'eomMerprdeckuii cMbICIT MO ISt Yicia. YUCIOBbIE TIPOMEKYTKU: MHTEPBAI, OTPE3OK, JTyY.
I'padmueckas nHTEpHIpeTallsi HEPABEHCTB C ABYMSI IEPEMEHHBIMU M UX CHCTEM.

I'eomeTpus

HavanbHble NOHSITHS U TEOPEMbI 'T€COMECTPHU.
CBOICTBO CEPEIMHHOTO NEPIEHANKYIISAPA K OTPE3KY.
MHOroyrojabHuKH.

OKpy>XHOCTb U KpPYT.

TpeyroabHuKk.

Teopema daneca. [logobue TpeyroapHuKoB, KodddunuenT nogodus. [IpusHaku mogo0us TPeyroabHUKOB.

Teopema Iludaropa. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO yIJa MPsIMOYTOJIBHOTO TpeyroibHuKa U yrios ot 0° mo 180°. Pemenue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

3aMeyarenbHble TOUYKU TPEYTOJIbHUKA: TOUKU MepecedeHns CepPEeANHHBIX MEePIEeHIUKYISAPOB, OMCCEKTpUC, MenuaH. OkpyacHocmsb Diinepa.

YeToipexyroibHUK.[lapaienorpamMm, ero CBOMCTBa U MPU3HAKU. [IpAMOYroJbHUK, KBaJApaT, poMO, UX CBOMCTBA M mpusHaku. Tpamemwus,
paBHOOEIPEHHAs TpaTeus.

MHOroyrojbHUKHU.Brinykiibie MHOroyroibHuku. CyMMa yIjioB BBIYKJIONO MHOIOYTOJIbHUKA.

OKpPYKHOCTb U KPYT.. L[eHTpabHbIA, BIMCAHHBIN YroJl; BEIMYMHA BIIUCAHHOTO yriia. B3anMHOE pacrosio)eHue psiMOi U OKPYKHOCTH,
08yx oxkpyocnocmeri. KacatenbHasi M CeKyllas K OKPY>KHOCTH, PABEHCTBO KacaTeJIbHBIX, IPOBEIEHHBIX U3 OJHOW TOUKU. Mempuueckue coomnouierus
8 OKPYICHOCMU: CEOUCMBA CEKYWUX, KACAMENbHBIX, XOPO.

OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTh, OITMCaHHAasi OKOJIO TPEyroJibHUKa. BrivicaHHbIE U OMMCAHHBIE YEThIPEX YT OJIbHUKY.

I/I3Mepeﬂne reOMETpU4YC€CKUX BCJINYHH.

[TonsaTue o momaau miockux Guryp. PaBHococTaBieHHbIE U paBHOBETUKUE (PUTYPBHI.

[Tnomane npsmoyronbHuKa. [Inomans napanaenorpamMmma, TpeyrojibHUKA U Tpaneuuu (OCHOBHBIE (OPMYIIBI).

CBs3b MEX1y IUIOIIAIMH TTOT00HBIX (UTYD.

HOCTpOeHI/Iﬂ C IOMOIIbI0O HUPKYJIA H JIMHEHKH.
ﬂeﬂeHue ompes3Ka Ha n paeHblx yacmelil.



Coaepsxanue 9 kiacc
Apudmeruka

PaHl/IOHaHBHLIe YU CJIA.CTCIEeHbD ¢ ICILIM ITI0Ka3aTelICM.

JledcTBUTEIbHBIE YUCJIA.KopeHs TpeTheil crenenu. [lowamue o Kopne n-otl cmenenu u3 4ucid. 3anuch KOPHEH ¢ TIOMOIIBIO CTENEHH C
JIPOOHBIM TIOKA3aTEJICM.
Otanbl pa3BUTHUS NPEICTABICHUH O Yuce.

Auaredpa

AﬂreﬁpaﬂquKl/le Bblpa)l(eHHﬂ.CBOﬁCTBa CTEIEHEH C IIeabIM IMMoKa3arejaeM. MHOIrouJIeHbl C OJJHOM HepeMeHHOﬁ. CreneHbr MHOT'OYJICHA.
KOpeHB MHOI'O4JICHA.

YpaBHeHUS M HEPABEHCTBA. PelieHne paloHaIbHBIX YpaBHEHUH. [[puMepbl pelieHns ypaBHEHUH BHICIIMX CTENEHE; METOIbI 3aMEHbI
IIEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIIH.

VYpaBHeHHE ¢ HECKOJIBKUMHU NIepeMeHHbIMU. [IpruMepsl perenus HenuHelHbIX cucteM. [Ipumeps! pelenns ypaBHEHUH B LIETIbIX YHCIax.

Uucnossle nocnenoBareabHOCTU. [IoHATHE MTOCTEA0BaTENbHOCTH. Apr(MeTUUecKas U reomeTpudeckas nporpeccuu. @opmyibl o0IIETo 4jieHa
apu(pMeTHYECKONH U T€OMETPUUECKOI MPOrpeccHii, CyMMBbI IEPBLIX HECKOIBKUX YJICHOB apu(METUYECKON U TEOMETPUUECKOI MPOrpeccuil.

Crno’xHbI€ MPOLIEHTHI.

YucaoBble PyHKUUM.O6nacts onpeneneuus (ynkiuu. Crocobsl 3amanus QyHkuuu. [paduk (QyHKIMM, BO3pacTaHWe U yObIBAHHE
¢GyHKIIMHM, HanOoJIbIIIee U HAUMEHbIIIEE 3HAYCHUS! PYHKIMH, HYJIU QYHKIIUH, TPOMEXYTKH 3HAKOOCTOSHCTBA. UTeHne rpa@uKoB (QyHKIIH.

@DyHKIUM, ONMUCHIBAIOUIME NPSAMYI0O U OOpaTHYIO NPONOPLUUOHAIBHYIO 3aBHCUMOCTH, UX Tpaduku. ['mnepOona..Cmenennvie ¢ynxkyuu c
HamypaibHviM nokazamenem, ux epaguxu. I'paduxu QyHKIUI: KOpeHb KBaJApaTHBINM, KOpPEHb KyOWueckuii, monaynb. Mcmonb3oBaHue rpaduxoB
(byHKUMN 1715 pelieHus] ypaBHEHUM U CHCTEM.

[TapannenpHblil nepeHoc rpaduKOB BOJIb OCEH KOOPAUHAT U CUMMEMPUsi OMHOCUMENLHO OCel.

KoopauHarel. ®opmyna paccmosnus mesncdy mouxamu KoOpOUHAMHOU RPAMOLL.

JlexapToBBl KOOPAMHATHI HAa IUIOCKOCTH; KOOPJAWHATHI TOYKU. KoopauHatel cepearHbl oTpe3ka. @opMyiia pacCTOSIHUSA MEXAY IBYMsI TOUKaMHU
IUIOCKOCTHU. Y PaBHEHUE OKPYKHOCTHU C LIEHTPOM B Havaje KOOPAUHAT U 6 1H000U 3a0aHHOU MOoYKe.

I'padmueckas nuHTEpIIpeTalls ypaBHEHUH C IBYMSsI IEPEMEHHBIMH U UX CUCTEM, HEPABEHCTB C JIBYMSI IEPEMEHHBIMH U UX CHCTEM.



I'eomerpus

HavajabHble NOHSATUS U TEOPEMBI T€OMECTPHUU.

Harnsimaeie mpeacTaBieHus O MPOCTPAHCTBEHHBIX Tellax: Kybe, mapaiuienenuresne, npusMe, nmupamujae, mape, cdepe, KoHyce, MUIUHAPE.
[Ipumepsl ceuennii. [Ipumepsl pa3BepToK.

TpeyroabHuK.

Cunyc, KOCHHYC, TaHreHC, koTaHrenc yrioB ot 0° mo 180°: mpuBenenue k octpoMy yriy. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@dopMyIibl, CBA3BIBAIOIINE CUHYC, KOCHHYC, TAHT'CHC, KOTAHI€HC OJHOTO M TOTO K€ yria. TeopemMa KOCHMHYCOB W TeOpeMa CHHYCOB; NMPUMEPHI MX
MPUMCHCHUSA JJId BBIYHMCICHUA 3JICMCHTOB TPCYTr'OJIbHUKA.

MHOroyroJbHUKH. [IpaBuibHbIE MHOTOYTOJILHHUKH.

OKpY,KHOCTb U KPYI.CEKTOp, CErMEHT.

Bnucanmnvie u onucannvie oKpyICHOCU NPABUTLHO20 MHO20Y20IbHUKA.

I/I3MepeHHe reOMETpUH4€CKHUX BECJIHYMH.

JmHa nyru. I'pagycHas Mepa yria, COOTBETCTBUE MEKY BEIUYMHOM YIJIa U JJIMHOU JYyI'¥ OKPYKHOCTH.

@opMmysbl, BBIpAXKAMOIIKME IUIOMIAAL TPEYrOJIbHUKA: uYepe3 [BE CTOPOHBI M YroJll MEXIy HUMH, uYepe3 nepumemp U paouyc 6NUCAHHOU
okpyxcrocmu Ilnomane Kpyra u miomaib CEKTopa.

BekTopsbl.

BeKTOp. I[J'II/IHa (MOIIYJ'IL) BCKTOpA. KOOpI[I/IHaTLI BCKTOpaA. PaBeHcTBO BCKTOPOB. OnepauHH HaJa BEKTOPAMH: YMHOXCHHUC HA YUCIIO0, CIIOKCHUC,
pasiooscernue, CKaJIIPpHOC IIPOU3BCACHHUC. VYron MCKAY BEKTOpaMHU.

I'eomeTpuyeckune npeodpa3oBaHMsl.

IIpumepwr osuscenuu gueyp. Cummempus ¢ueyp. Ocesas cummempus u napaiienvHulii neperoc. Ilosopom u yenmpanvhas cumMmempus.
Ionsamue o comomemuu. Ilooobue guzyp.

IHocTpoenus ¢ NOMOIIBLIO HUPKYJIA U JIHHEHKH.
HpCIGMJleble MHOCOCDAHHUKU.

DJieMeHThI JIOTUKH, KOMOUHATOPHKH,
CTATHUCTHUKYU U TEOPHHU BEPOSITHOCTEH

Jloka3aresibCTBO.Onpeieienns,  JOKa3arejabCTBA, aKCHOMBI M TEOPEMBI,  CIEACTBUA.  Heobxodumsie u  docmamounvie
yenosus. Kontprpumep. JlokazarenbcTBo OT NpoTuBHOTO. [IpsiMast u oOpaTHas TEOpEMBI.



Honsmue 06 axcuomamuke u akCUOMAMUYECKOM nocmpoeruu ceomempuu. Ilamoui nocmyanam Dexnuda u eco ucmopusi.

MHoxecTBa 1 KOMOMHATOPUKA. Mnooscecmeo. Dnemenm MHodCeCmaa, noomuodxcecmeo. Q0bedunenue u nepecedenue MHoNCecms.
Juaepammuol Jiinepa.
[Tpumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: epedop BapUAHTOB, IPABIIIO YMHOKEHUSI.

CraTucruyeckue JaHHbIe.[IpeacTaBienne TaHHbIX B BUjE Tabmul, guarpamm, rpadgukos. CpeqHue pe3ynbTaToB usMepenui. [Tonstue o
CTaTUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.
[ToHATHE M IPUMEPBI CTYYaWHBIX COOBITHH.

BeposiTHOCTB.Yactora coObITHs, BEPOATHOCTH. PABHOBO3MOXKHbIE COOBITHS | TI0JICYET UX BEPOITHOCTH. [Ipe/IcTaBIeHHE O TEOMETPUYECKOM
BEPOSITHOCTH.

3. TpeGoBaHus K yPOBHIO IOATOTOBKH

B pesyabrare H3y4eHUus1 MATEMATUKH B 7 Kjacce

3HAMb/NOHUMAMb:

¢ CYIICCTBO IOHATUA MATCMATHYCCKOI'O N0KA3aTCIbCTBA, IPUBOANUTD IIPUMCEPEI JOKA3ATCIILCTB;

¢ CYIICCTBO ITOHATHUSA aJITOpUTMA, MIPUBOJAUTH IPUMEPBI AJITOPUTMOB;

® KaK HCIIOJIb3YKOTCAd MAaTEMAaTUYCCKHUC (I)OpMy'J'ILI, YpaBHCHUA W HECPABCHCTBA, INPUMECPBI UX IMPUMCHCHHUA IJId PCHICHUA MATCMATHUYCCKUX U
MPAKTUYCCKHUX 3aa4;

® KaK MaTCMAaTHYCCKHU OMMPEACIICHHBIC (1)YHKHI/II/I MOT'YT OIMIKUCBIBATh PCAJIbHBIC 3aBUCUMOCTHU,; IIPUBOANUTE IPHUMEPHI TAKOTO OIMMCAHUA;

® KaKuM 06pa30M TCOMCETpHUA BO3HHKIIA U3 MPAKTUUCCKHUX 3ala4d 3EMJICMCpUA; IMPUMEPBI I'COMCTPHUICCKUX 00BEKTOB U YTBep)K)ICHI/Iﬁ O HHX,
BAKHBIX IJIA ITPAKTHUKH.

Apudmetruka
Ymemn:
® BLIIIOJIHATH YCTHO apI/I(l)MeTI/I‘-IeCKI/Ie HGIZCTBI/ISII CJIOKCHHUC U BBIYHMTAHUC HByBHa'-IHI)IX YUCCII U OCCATUYHBIX )IpO6€I71 C )IBYMSI 3HaKaMu,
YMHO)KeHI/Ie OJHO3HAYHBIX YHCEII, apI/I(i)MeTH‘IeCKI/Ie onepaupm C O6BIKHOB€HHBIMH le06$IMH C OJHO3HAYHbIM 3HAMCHATCJIIEM U YHCIIUTCIICEM,

® [IePEXOAUTh OT OJHON (POPMBI 3aMUCU YUCEI K IPYroM, MPEeACTaBIATh NECATUUHYIO Ipo0b B BHUJIE OOBIKHOBEHHOM M B MPOCTEUIINX CITydasix
OOBIKHOBEHHYIO B BHJE JAECCATUYHOW, MPOIEHTHl — B BHJAE ApoOM M ApoOb — B BHUJIE MPOLEHTOB; 3alMUChIBaTh OOJIbIIME W Majble 4YHcia C
HCIIOJIb30BAHHUEM LIEJIBIX CTENEHEN JECATKH;

ucnojib3oeams npuoﬁpemennble 3HARUA U YMEHUA 6 npaxmuuecxoﬁ 0esamelbHOCHU U ROGCEOHEBHOU HCUHU:



¢ JJIA pCIICHUS HCCJIOKHBIX MPAKTUYCCKUX paCYCTHBIX 3a/la4, B TOM YUCJIC C UCIIOJIb30BAHUCM IIpH H€O6XOZ[I/IMOCTI/I CIIPaBOYHBIX MATCPUATIOB,
L4 YCTHOﬁ IIPUKUAKA U OLCHKH PE3yjibTaTa BBI‘II/ICJ'IGHI/II\/'I; IMPOBEPKU PE3YyJIbTaTa BbIYMCICHUA C UCITIOJIB30BAHHUEM PA3JIMYHBIX IIPHUEMOB;

® UHTEPIIPETAIIMU PE3YIbTATOB PEIICHUS 3a7a4 C Y4ETOM OrpaHUYEHUM, CBA3aHHBIX C PEabHBIMU CBOMCTBAMHU PACCMATPUBAEMBIX MPOILECCOB U
SIBJICHUH.

Anareopa
Ymemon:

® COCTaBJIATH 6y1(BeHHI)Ie BBIPpAXKCHUSA U Q)OpMyHI)I 10 YCJIOBUAM 3aaa4; OCYHICCTBIIAThL B BBIPAKCHHUAX U Q)OpMyﬂaX YHUCJIOBBIC IIOJACTAHOBKU U
BBITIOJIHATH COOTBETCTBYIOIIME BBIUMCICHHUS, OCYLIECTBIISATH ITOICTAHOBKY OJHOTO BBIPAXXCHUS B APYroe; BBIPaXATh U3 (HOPMYI OIHY NEPEMEHHYIO
4yepe3 OCTAIBHEIC;

® BBIINIOJTHATH OCHOBHBIC IIGIZCTBHS[ CO CTCIICHAMM C LCJIBIMH ITOKa3aTCJIsIMH, C MHOI'OYJICHAMH U C aJIF€6paI/I‘ICCKI/IMI/I I[pO6$IMI/I; BBIIIOJIHATH
Pa3JI0KCHHUEC MHOI'OYJICHOB Ha MHOXKHUTCIIN; BBIIIOJIHATD TOXXKACCTBCHHLIC Hp606p8.30BaHI/IH palOHaJIbHBIX BLIpa)KeHHfI;

® [IPUMCHIATDH CBOMCTBA aqu)MeTquCKHX KBaJApaTHbIX KOpHCfI JJIs1 BBIYMCIICHUA 3HAYCHUH W Hp606paSOBaHI/II71 YHCJIOBBIX BBIpa)KeHI/Iﬁ,
COACPIKAIIUX KBAAPATHBIC KOPHU;

® pClIaTb JINHEHHBIE YpaBHCHHS, CUCTEMBI IBYX JIMHEWHBIX ypaBHeHHﬁ;
® OIIPCACIIAThL KOOPAMHATHI TOUYKH IJIOCKOCTH, CTPOUTH TOYKHU C 3aJaHHBIMH KOOPJAMHATAMU,

® HAaXOAWUTh 3HaYeHMs (YHKLNH, 3aJaHHON (popmysoi, Tabnue, rpagukom 1Mo ee apryMeHTy; HaXOJUTh 3HaYeHHUE apryMEHTa 110 3HaYCHUIO
(GyHKIMY, 331aHHOM rpa@uKOM UU TaOIHULIeH;

® OIpeseNsATh CBOWCTBA (YHKIMH 1O €€ rpauKy; NPUMEHATh rpapuuecKue MpeICTaBICHHs IPU PELICHNN YpaBHEHU, CUCTEM, HEPABEHCTB;
® ONMCHIBaTh CBOMCTBA U3YyYEHHBIX (DYHKLUH, CTPOUTH UX I'paduKy;
UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMenbHOCMU U NOGCEOHEEHOU HCUZHU:

e ISl BBIMIOJHEHUSI PacyeToB MO (GopMysiaM, JUisl COCTAaBICHUS (POpPMyI, BhIpaXarOIIMX 3aBUCUMOCTH MEXKIY peajbHbIMU BEIWYHMHAMM; IS
HaXO0XKJICHUS HYXHOH (pOPMYIIbI B CIIPABOYHBIX MaTepHajax;

® ONHUCAHUS 3aBUCHUMOCTEH MeXIy (U3MUECKUMH BEITMUYMHAMHM COOTBETCTBYIOIIMMH (OpPMYyJIaMH, TpPH HMCCIEJOBAHUU HECIONKHBIX
MIPAKTUYECKUX CUTYyaIUH;

® UHTEPIpPETAUU TpapUKOB peaTbHbIX 3aBUCUMOCTEN MEX]y BETUUMHAMH.

I'eomerpusn



Ymemon:

® [10JIb30BATHCA FrCOMETPHUICCKUM A3BIKOM JJIA OITMCAHUSA IIPEAMETOB OKPYKAKOIIETO MHPA,
® pAaCIIO3HaBaTb rCOMETPHUICCKUC (bl/Il"ypBI, pas3iinydaTth uX B3aMMHOC PACIIOJIOKECHUC,

® H306pa}KaTB IrCOMETPHUYCCKUEC (1)I/Il"ypbl; BBITIOJIHATHh YEPTEKU 110 YCIIOBUIO 3a4a4,

® BBIYHCJIATH 3HAUYCHUS FeOMeTpI/I‘IeCKI/IX BCIIMYNH (I[JII/IH, er'IOB);

® pcuiaTb IrcOMETPUUCCKHUC 3aadu, ONHpPaACh Ha HU3Y4YCHHBIC CBOIMCTBaA q)Hpr A OTHOIIICHHUH MCXKAY HUMH, NPUMCHAA OOIOJHUTCIBHBIC
IIOCTPOCHHU A,

¢ [IPOBOAUTH HOKA3AaTCJIIbHBIC PACCYXKICHHA IIPU PCUHICHUH 3aJia4d, HCIIOJIb3YA HU3BCCTHLIC TCOPCMBI, O6H3py>I(I/IBa$I BO3MOXHOCTH IJIs1 HX
HCIIOJIB30BaHMA,

ucnoJjibzoeambs npuoﬁpemennbte 3HAHUA U YMEHUA 6 npaKmuquKoﬁ 0esiMebHOCMU U NOGCEOHEGHOUL IHCUZHU:
® JIJIAA OIIMCAHHA p€aJIbHBIX CI/ITyaI_II/Iﬁ Ha SA3BIKC T'COMCTPUHU,

® [I0CTPOEHUI r€OMETPUUECKMMH HHCTPYMEHTaMH (JIMHENKa, YTOIbHUK, IUPKYJIb, TPAHCIOPTUD).

J1eMeHThI JIOTUKH, KOMOUHATOPHUKH,
CTATHCTUKH U TEOPUU BEPOSITHOCTEM
Ymems:
® pCIIaThb KOM6I/IHaTOpHI)I€ 3ala4u MyTEM CUCTEMATUYCCKOT'O Hepe60pa BO3MOXHBIX BapI/IaHTOB;
ucnojib3oeamaos npuoﬁpemermble 3HAHRUA U YMEHUA 6 npaxmuuecxoﬁ oessmenbHoCmU U HOBCEOHEBHOU HCUHU:
® PACIIO3HABAHUS JIOTHYUCCKHU HCKOPPEKTHBIX paCCY)KZ[eHHﬁ;
® PCIICHUA yqe6HBIX U MPAKTUYCCKUX 3a1a4, Tpe6y'IOIJ_II/IX CUCTEMATHUYECCKOI'O nepe60pa BAapHUAHTOB;

® CpaBHCHHUS HIaAHCOB HACTYIJICHUSA CJ'Iy‘I&fIHBIX CO6BITPII>1, AJId OOCHKH BEPOATHOCTHU CJ'Iy‘-IZtﬁHOFO COOBITHS B MPAKTUYCCKUX CUTyalHIX,
COIMOCTAaBJICHUA MOJCIIN C peanLHoﬁ CHTyaHHCﬁ.

B pe3yabTrare udyuyeHusi MaTeMaTHKH B 8 Ki1acce

3HAMbB/NOHUMAMb:
¢ CYIICCTBO IMOHATUA MATCMATHYCCKOI'O IOKA3aTCIbCTBA, IPUBOANUTDL MPUMCPLI JOKA3ATCILCTB,



¢ CYIICCTBO ITOHATHUSA aJITOpUTMA,; MIPUBOJUTH IPUMECPHI AJITOPUTMOB;

® KaK HCIIOJB3YHOTCAd MaTEMaTHYCCKHC (bOpMYJ'IBI, YpaBHCHHS W HEPABCHCTBA, IPUMECPbI UX IMPUMCHCHHUA TJIA PCIICHHUA MAaTEMATUUYCCKUX U
MPAKTUYCCKHUX 3aa4;

® KaK MaTCMATHYCCKU OIIPCACIICHHBIC (bYHKI_II/II/I MOT'YT OIIKUCBIBATH PCAJIBHBIC 3aBUCUMOCTH,; HIPUBOAUTD IIPUMCPBI TAKOI'0 OITMCAHMA;

® [IPUMEPBI TCOMCTPHUICCKUX 00BEKTOB U YTBep}KI[CHI/Iﬁ 0 HUX, BAXXHBIX IJIS IIPAKTUKH,

® CMBICI HACAIU3aluu, HO3BOJI$IIOH_IGI\/‘I peliaTth 3adaqyun peaanoﬁ I[eﬁCTBHTeJIbHOCTH MAaTeMaTUYCCKUMU MCTOAaMHU, IMPUMCPLBL OIJ_II/I6OK,
BO3HHUKAIOMUX IPpH nACAIN3alluN.

Apudmetuka
Ymems:

® BBIIIOJHATL YCTHO apI/I(bMCTI/I‘leCKI/IC HeﬁCTBHﬂZ CJIOKCHHUC W BBIYUTAHUC ABY3HAUHBIX YHCCI U ACCATUYHBIX L[p06ep"1 C ABYM:A 3HAKaMWH,
YMHOXCHUC OJHO3HAYHBIX YUCLII, apI/I(I)MCTI/I‘ICCKI/Ie orcpanuun ¢ OOBIKHOBEHHBIMHU ,Z[p06$IMI/I C OJHO3HA4YHBIM 3HAMCHATCICM U YHUCIHUTCIICM,

® BLIINNOJIHATD apI/I(I)MeTI/I‘ICCKI/Ie ﬂeﬁCTBHH C palHOHAJIbHBIMU YHUCIaMH, CPABHUBATL pPALlMOHAJIBHBIC U JEHUCTBUTEIIbHBIC 4qucija, HaxXoAUuThb B
HCECJIOXKHBIX CJIydasaX 3HAUYCHUS CTEIEHEH C LEIBIMH ITOKa3aTeIsIMU U KOpHeﬁ; Haxo4uThb 3HAUYCHUA YHCIIOBBIX BBIpa)KeHPIfI;

® OKPYIJIATH LBl YKCIa U IeCATHYHBIE APOo0U, HAXOUTh MPUOIMKEHNS YKCE C HEJJOCTATKOM U C U30BITKOM, BBINTOJIHAThH OLEHKY YHCIOBBIX
BBIPAKCHUI;

UCRnoJ/ib306amb npuo6pemenuble 3HAHUA uymeuu}l 6 npaxmuttecxoﬁ Oeﬂmeﬂbuocmu 174 noecedueeuoﬁ MHCU3HU.

® JJIsL pGHIeHI/ISI HCECIIOXKHBIX npaKTqucxnx pvaeTHBIX 3aJa4, B TOM 4YHCJI€ C UCIIOJIb30BAHUEM HpI/I H606XOI[I/IMOCTI/I CHpaBO‘IHBIX MaTepI/Ia.TIOB,
KaJbKYJIATOpa, KOMIIBIOTEPA,

o yCTHOI\/JI HpI/IKI/II[KI/I " OILICHKU pe3ym,TaTa BI)I‘II/ICJIGHPII;'I; HpOBCpKI/I pGSYJ'II)TaTa BBIYUCJIICHUSA C UCITOJIB30BAaHUCM paSJ'II/I‘-IHI)IX HpI/IeMOB;

® UHTEPIPETALNH PE3yIbTAaTOB PEIICHU 3a7a4 C Y4€TOM OrPAHUYEHHM, CBA3AHHBIX C PEAJIbHBIMU CBOMCTBAMM PacCMATPUBAEMBIX IIPOLIECCOB U
SIBIICHUN.

Aareopa
Ymems:

® COCTaBJIATH 6YKBCHHBIC BBIPpAXKCHUS U (I)OpMyHBI IO YCJIOBUAM 3ala4; OCYHICCTBJIATH B BBIPAKCHUAX U (bopMynaX YHCJIOBBIC MMOJACTAHOBKH U
BBIITOJHATE COOTBETCTBYIOINHUE BBIYHCIICHUA, OCYIICCTBIIATh IMOJCTAHOBKY OAHOI'O BBIPAXKCHHA B APYTOC; BbIpaXKaTb M3 q)OpMy.TI OAHY HNEPEMCHHYIO
4YCpPe3 OCTAJIBHBIC,



® BLBIINIOJTHATH OCHOBHBIC IIGfICTBPISI CO CTCIICHAMM C LCJIBIMHM ITOKa3aTCJIsIMH, C MHOI'OYJICHAMH U C aJII‘e6paI/I‘ICCKI/IMI/I I[pO65IMI/I; BBIIIOJIHATD
Pa3JI0KCHUC MHOT'OYWICHOB Ha MHOKHUTCIIN; BBIIIOJIHATD TOXICCTBCHHBIC npeo6pa3OBaHH;1 panrOHAIBHBIX Bblpa)KeHI/If/'I;

® IPUMEHSTh CBOMCTBA apU(METHUYECKHX KBAIPATHBIX KOPHEH A BBIYUCICHHS 3HAYEHUH M TpeoOpa30BaHUI YMCIOBBIX BBIPaKEHU,
COJeprKalMX KBaJpaTHbIE KOPHU;

® pCIIATh HHHCfIHBIe, KBaJApaTHbIC YPaBHCHHA M PAllUOHAJIBHBIC YpaBHCHHA, CBOAAMNIUMCCA K HHM, CUCTEMbI JABYX JIMHEHHBIX ypaBHeHI/If/'I u
HECJIOXKHBIC HEeJIMHCHHBIC CHUCTCMBI,

® peniaTh JMHEWHBIE U KBAJIPATHBIC HEPABEHCTBA C OJTHOM EPEMEHHOM U UX CUCTEMBI;

e peliaTh TEKCTOBBIC 3a7aull alreOpanyecKuM METOJI0M, HHTEPIIPETUPOBATh MOJYUYCHHBIH PE3y/IbTaT, IPOBOJUTL OTOOP pPEIICHHUH, UCXOII W3
(hOpMYIIMPOBKY 3a/1a4U;

e 11300paXkaTh YKcia TOYKAMU Ha KOOPAUHATHOW NPSIMOI;

® OIPCACIIAThL KOOPAUWHATHI TOYKH IINIOCKOCTHU, CTPOUTH TOYKH C 3aJdaHHBIMU KOOpPJAWHATAMMH, I/I306pa)KaTI) MHOKECTBO pCHIGHI/Iﬁ JIMHEITHOTO
HCPABCHCTBA,

® HAaXOAWUTh 3HaUCHMs (YHKLUH, 3aJaHHON (popmysoi, Tabnuiei, rpagukom Mo ee apryMeHTy; HaXOJUTh 3HaYEHHUE apryMEHTa 10 3HaYCHHUIO
GbyHKIMH, 3a1aHHON TpaHUKOM HITH TaOJIUIEH;

® OIpeneNsATh CBOMCTBA QYHKIMH 110 €€ rpaduKy; MPUMEHATh rpapuuecKue MpeiCTaBIeHMs IPU PELIeHUH YPaBHEHUMN, CUCTEM, HEPABEHCTB;
® ONMCHIBaTh CBOMCTBA U3YyYEHHBIX (DYHKLUH, CTPOUTH UX I'paduKy;
UCNOIb306AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNbHOCMU U NOGCEOHEGHOIL HCUZHU:

e JUIsl BBIMOJHEHUSI PAcyeTOB MO (GopMysiaM, Ul COCTaBICHUS (POPMYI, BBIPAXKAIOIIUX 3aBUCUMOCTH MEXAY pPEaJbHBIMU BEJIUYMHAMU; AJIS
HaXO0XKJICHUS HYXHOH (pOPMYIIbI B CIIPABOYHBIX MaTepHajax;

¢ MOACIIMPOBAHUSA MTPAKTUIYCCKUX CI/ITyaI_[I/Iﬁ " UCCIICAOBAaHUSA ITOCTPOCHHBIX MoZeJIel ¢ UCII0Jb30BaHUEM arrapara anre6pLI;

® UHTEPIpPETALUU TPAPUKOB pealbHBIX 3aBUCUMOCTEN MEX]y BETUUMHAMM.

I'eomerpus
Ymemon:

® [10J1b30BaThCSI TEOMETPUUECKHUM SI3BIKOM ISl ONMCAHMSI IPEAMETOB OKPYKAIOILIEro MUPA;
® pacro3HaBaTh F'€OMETPUUECKHE (PUTYpHI, pa3IMyaTh X B3aUMHOE PACIIOJIOKEHHUE;

e 11300pakaTh reoMeTpUYecKue (GUIyphl; BBIMOIHITH YEPTEKH 110 YCIOBHIO 3aJa4; OCYIIECTBIATh IpeodpazoBaHus Guryp;



® BRIUMCIIATH 3HAUEHUS TEOMETPUUYECKUX BEIMYMH (IJIMH, YIJIOB, IUIOIAJEH ); HAXOUTh CTOPOHBI, YIJIbI U IJIOLIAAN TPEYTOJIbHUKOB, IIOMAEH
OCHOBHBIX T€OMETPHUECKUX (HUTYp U PUTYpP, COCTABICHHBIX U3 HUX;

® pemiaTh reOMETPUYECKHUE 3a/ladyd, OMUPAsCh HAa HM3y4EHHBbIC CBOWCTBA (PUTYp M OTHOIICHHH MEXIYy HUMH, NMPUMEHSS OTMOTHUTEIbHBIC
MIOCTPOCHHUS, aNredpandeckuil anmapar,

® [IPOBOJUTH AOKA3aTCIBHBIC PACCYXICHHA IIPU PCUHICHHUH 3aJa4d, HCIIOJIB3YA H3BCCTHBIC TCOPCEMBI, O6H3py>I(I/IBa${ BO3MOXXHOCTH IJIsI HX
HCIIOJIB30BaHMAA,

ucnoJjibzoeambs npuoﬁpemennbte 3HAHUA U YMEHUA 6 npaKmuquKoﬁ 0esiMeIbHOCMU U NOGCEOHEGHOUL IHCUZHU:

® JIJIAA OIIMCAHHA p€aJIbHBIX CI/ITyaI_II/Iﬁ Ha A3BbIKC T'COMCTPHH,

® PCHICHUA IIPAKTHYCCKHUX 3a/ldad, CBA3AHHBIX C HAXOXIACHHUCM I'COMCTPUYCCKHX BCIMYHH (I/ICHOJ'IB?»YH IIpu HCO6XOI[I/IMOCTI/I CIIPAaBOYHUKHU H
TEXHUYCCKUC CpCI[CTBa);

® IOCTPOEHUI reOMETPUUECKUMH UHCTPYMEHTaMU (JIMHEHKa, YTOIbHUK, IIUPKYIb, TPAHCTIOPTHD).

B pe3yabTarte udydyenuss MmaTeMaTuku B 9 Kiacce

3HAMb/NOHUMAMDb:

® CYIIECTBO IOHATHSA MaTEMaTHYECKOT O JOKA3aTEIbCTBA; IPUBOIUTD IIPUMEPBI TOKA3aTEIbCTB;

® CYIIECTBO NOHATHUSA aIrOPUTMA; IPUBOAUTH IIPUMEPHI AJITOPUTMOB;

® KAaK HCIOJB3YIOTCS MaTeMaThyeckue (opMysbl, ypaBHEHHs U HEPaBEHCTBA; NMPUMEPhl UX MPUMEHEHUS Ul PELIeHUs MaTeMaTHYeCKUX U
IIPAKTUYECKUX 3a7ad;

® KaK MaTeMaTU4YECKH ONpe/eIeHHbIe (DYHKIIMM MOTYT OIUCBIBATh PEAIbHBIE 3aBUCUMOCTH; IPUBOANUTH IIPUMEPBI TAKOTO ONUCAHMS;

® KaK MOTPEeOHOCTH MPAKTUKU MPUBEIN MAaTEMaTHUECKYIO0 HAyKy K HEOOXOIMMOCTH pacIIUpeHUs MOHATHUS YHCIa;

® BCPOSATHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPYKAKOUIETO MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

® KaKuM o6pa30M TCOMCTpPHUA BO3HHKIIA U3 MPAKTHYCCKUX 3aad 3CMIICMCPUs; TPUMEPbl TCOMECTPUUCCKUX 00BEKTOB U YTBep)KILCHI/II\/'I O HHX,
BAXXHBIX IS IPAKTUKU

® CMBICI HACAIU3aluu, MO3BOJISIONICH pemaTth 3aaavun peaﬂBHOﬁ JIECTBUTEIPHOCTH MaTeMaTHYECKUMH MCTOdaMHU, IIPUMCPHBI OIJ_II/I60K,
BO3HUKAIOIUX IIPpHU UACAIN3AlIUN.

Apudmetruka



Ymems:

® BBIIIOJHATL YCTHO apI/I(l)MCTI/I‘IGCKI/Ie Z[eflCTBPISII CJIOKCHHUC W BBIYMHUTAHUC ABY3HAUHBLIX YHCCI U ACCATUYHBIX ;[p06el71 C ABYM:A 3HAKaMH,
YMHOKCHHUEC OJHO3HAYHBIX YHUCCII, apI/I(l)MeTI/I‘-IeCKI/Ie ornepanunu € O0OBIKHOBEHHBIMH I[pO6$IMI/I C OAHO3HAYHBIM 3HAMCHATCIIEM U YU CIIUTCIICEM,

® [IePEXOAUTh OT OJHOU (POPMBI 3aMUCH YUCEI K IPYroM, MPEACTaBIATh TECATUUHYIO IpOOb B BHUJIE OOBIKHOBEHHOM U B MPOCTEHUIINX CITydasix
OOBIKHOBEHHYIO B BHJE JCCATUYHOW, MPOICHTHI — B BHJAE JApoOM M ApoOb — B BHUJAC MPOILEHTOB, 3alHCHIBATH OOJBIINE W Mallble 4YHCIa C
WCII0JIb30BAaHUEM LIEIIBIX CTENIEHEN JECATKHY;

® BLINNOJIHATH apI/I(i)MeTI/I‘-ICCKI/Ie I[GflCTBI/I?[ C palvOHAJIBHBIMU YUCJIaMH, CPABHUBATH PAllMOHAJIBHBIC U I[CﬁCTBHTGJILHLIC quciia, HaXO0aAUuTh B
HCCJIOXKXHBIX ClIydadaX 3HAYCHUS CTCIICHEH C OEJIBbIMHU ITOKA3aTCIIIMU 1 KOpHef/’I; HaxXoaUuTh 3HAYCHUS YHCIIOBBIX BBIp&l)KCHPIfI;

® OKPYIJIATH IEINbIC YHCIa U IeCATHYHBIC APO0H, HAXOUTH MPHOIMKEHHUS YHCEI C HEJOCTATKOM U C M30BITKOM, BBITIOJIHATH OLIEHKY YUCIOBBIX
BBIPAKCHUI;

® 110JIH30BATHCS OCHOBHBIMU €IMHHUIIAMH JUTMHBI, MACChI, BDEMEHH, CKOPOCTH, ILIOMAAN, 00beMa; BhIpaXKaTh OoJiee KPYITHBIC SAMHUIIBI Yepe3
OoJiee MeNKrUe U Ha00OoPoT;

® pCIIaTb TCKCTOBLIC 3a/1a4M, BKIIKOYasd 3aga4u, CBA3aHHBIC C OTHOIICHHUEM U C IIPOMMOPUHNOHAJIBHOCTHIO BEJIMYHUH, IlpO6$[MI/I U IPOLCHTaAMU;

ucnoJjibzoeambs npuoﬁpemennbte 3HAHUA U YMEHUA 6 npaKmuquKoﬁ 0esiMebHOCMU U NOGCEOHEGHOUL IHCUZHU:

® JIJIsl PELICHUs] HECIIOKHBIX MPAKTUUYECKUX PAaCUeTHBIX 3a/1a4, B TOM YHUCIIE C UCIOJIb30BaHUEM NPU HEOOXOIUMOCTH CIIPAaBOYHBIX MaTEpUAJIOB,
KaJIBKYJIATOPA, KOMIIBIOTEPA;

° YCTHOI\/JI IMPUKUAKA 1 OLCHKH PE3YyJibTaTa BI)I‘II/ICJIGHPlﬁ; IMPOBECPKU PE3YyJIbTaTa BBIYMCICHUA C UCITIOJIL30BAHUEM PA3JIMYHBIX ITPUEMOB;

® UHTEPIPETAIMU PE3YIBTATOB PEUICHUS 3a7a4 C YYETOM OrPaHUYEHHUI, CBA3aHHBIX C PEAJbHBIMUA CBOMCTBAMHU PACCMATPUBAEMBIX MPOLECCOB U
SIBJICHUH.

Aunredpa
Ymemon:
® COCTABJIATH 6YKBCHHBIC BBIpa)KCHI/I}I nu (I)OpMyJ'IBI 110 y'CJIOBI/I}IM 3ajJa4d, OcyIJ_IeCTBJ'ISITL B BLIpa)KeHI/IHX n (I)OpMyJ'IaX YHUCJIOBBIC ITOACTAHOBKHN U

BBIIOJHATL COOTBECTCTBYIOINHUEC BBIYUCIICHHA, OCYIICCTBIIATE IMOACTAHOBKY OJHOI'0 BBIPAXKCHUSA B APYIroc€; BbIpAXXaTb U3 (bOpMyJ'I OoHY NCPEMCHHYIO
4YE€PpEe3 OCTAIBHBIC,

® BBIINIOJTHATH OCHOBHBIC }IeﬁCTBHﬂ CO CTCIICHAMM C LCJIBIMH ITOKa3aTcJIsIMH, C MHOT'OYJICHAMH U C aJ'Il"e6paI/I"IeCKI/IMI/I }Ip065[MI/I; BBIIIOJIHATH
Pa3JI0KCHUC MHOT'OYWICHOB Ha MHOKHUTCIIN; BBINIOJIHATD TOXICCTBCHHBIC npeo6pa30BaH1/I;1 PaluOHAJIbHBIX BLIpa)KeHHfI;



® IPUMEHSTh CBOMCTBA apU(METHUYECKHX KBAJPATHBIX KOPHEH Uil BBIUMCIICHUS 3HAYCHUWH W TpeoOpa3oBaHUl YMCIOBBIX BBIpAKECHUH,
coJiepKallMX KBagPAaTHbIC KOPHU;

¢ pCliaTh JII/IHGI;'IHBIC, KBaJApaTHBIC YpPaBHCHUA W PALMOHAJIBHBIC YpaBHCHHA, CBOJAIIMUCCA K HUM, CUCTCMbI IBYX JIMHEWHBIX ypaBHeHI/Iﬁ n
HECJIO)KHBIC HEeJIMHCHHBIE CHCTCMBI,

® pCIIaTh JIMHEHHBIE U KBaJApaTHbIC HEPABCHCTBA C OI[HOf/i HepeMCHHOfI 1 UX CUCTEMBI,

e peliath TEKCTOBBIC 33a4M areOpanyeckKuM METO0OM, HHTEPIPETHPOBATh MONIYUYCHHBINH PE3ysIbTaT, POBOJANUTH OTOODP PEIICHHUN, HCXOIS U3
(hOpMYIIMPOBKY 3aa4K;

e 1300pakaTh YKCa TOYKAMU Ha KOOPIMHATHOW IPSIMO;

® OIpEAESITh KOOPAWHATHI TOYKU IUIOCKOCTH, CTPOUTH TOYKU C 3aJaHHBIMH KOOPJMHATaMH; W300pa)kaTh MHOXKECTBO PELICHUH JIMHEWHOTO
HEPaBEHCTBA;

® pacrno3HaBaTh ApU(PMETUYECCKHEC W TCOMETPHUYSCKHE TPOTPECCHH; PEIIaTh 3aJayd ¢ IMPUMEHEHUEM (GOpPMYJbI OOMIEr0 WICHa U CYMMBI
HECKOJIbKUX IIEPBBIX YJIEHOB;

® HAaXOAWUTh 3HaUCHMs (YHKLUH, 3aJaHHON (popmysoi, Tabnuiei, rpagukom Mo ee apryMeHTy; HaXOJUTh 3HaYEHHUE apryMEHTa 10 3HaYCHHUIO
GbyHKIMH, 3a1aHHON TpaHUKOM HITH TaOJIUIEH;

® OIpeneNsATh CBOMCTBA QYHKIMH 110 €€ rpaduKy; NPUMEHATh TpadudecKue NpeACcTaBIeHUs IpY PEIICHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;
® ONMCHIBaTh CBOMCTBA U3YyYEHHBIX (DYHKLUH, CTPOUTH UX I'paduKy;
UCNO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMenbHOCMU U NOGCEOHEEHOU HCUZHU:

e JUIsl BBIMOJHEHUSI PAcyeTOB MO (GopMysiaM, Ul COCTaBICHUS (POPMYI, BBIPAXKAIOIIUX 3aBUCUMOCTH MEXAY pPEaJbHBIMU BEJIUYMHAMU; AJIS
HaXO0XKJICHUS HYXHOH (pOPMYIIbI B CIIPABOYHBIX MaTepHajax;

¢ MOACIIMPOBAHUSA MTPAKTUICCKUX CI/ITyaLII/Iﬁ " UCCIICAOBaHUA ITOCTPOCHHBIX MOZEJIeN ¢ UCIIOJIb30BAaHUEM arrapara anre6pbl;

e OIMCAHHUSA 3aBUCHMOCTEH MCKOY (1)I/ISI/I‘ICCKI/IMI/I BCIIMYMHaAMKU COOTBCTCTBYIOIIMMHU q)OpMYJ'IaMI/I, npru HCCICAOBAHNU HECIOXHBIX
MPaKTUYCCKUX CPITy&L[PIfI;

® UHTCPIIpETANN Fpaq)I/IKOB PCAIBbHBIX 3aBHCUMOCTEH MCKAY BCINYHNHAMU.

I'eomerpusn
Ymems:

® [10JIB30BATHCA TCOMCTPUYCCKUM SA3BIKOM JISI OITMCAHUA MPEAMETOB OKPYZKArOIICTO MHUPA;



® pacro3HaBaTh FreOMETPUUECKUE PUTYPBI, pa3IHyaTh UX B3aUMHOE PAaCIIOJIOKEHUE,

e 11300pakaTh reoMeTpudecKue (GUrypbl; BBIIOIHITH YEPTEKH 10 YCIOBHIO 3aJa4; OCYIIECTBISATh IpeobpazoBanus Guryp;
® pacro3HaBaTh Ha YepTekax, MOJIEISIX U B OKpYKaroIleld 00CTAaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE TENA, H300paxarh UX;
® B IPOCTEUIINX CIy4asiX CTPOUThH CEUEHUS U Pa3BepTKU MPOCTPAHCTBEHHBIX TEI;

® [IPOBOJIUTH OIEPAIMK HaJl BEKTOPAMH, BBIYUCIIATD JUIMHY U KOOPJAMHATHI BEKTOPA, YIOJI MEKIY BEKTOPaMU;

® BEIYHCIISATH 3HAYEHUS TCOMETPHUYECKUX BEIUYHH ([UIMH, YTJIOB, TUIOIIA/eH, 00beMOB); B TOM yucie: s yriaoB or 0 mo 180° ompenensith
3HAYCHUSI TPUTOHOMETPUYCCKUX (DYHKIIMU IO 3a/IaHHBIM 3HAYCHHUSM YIJIOB; HAXOJUTh 3HAYCHUS] TPUTOHOMETPUICCKUX (YHKIIUN 10 3HAYCHHUIO OJH O
W3 HUX, HAaXOJUTh CTOPOHBI, YIJIbI U TUIOIIAIA TPEYrOJIbHUKOB, JJIMHBI JJOMAHBIX, YT OKPYXHOCTH, TUIOIIACH OCHOBHBIX T€OMETPHUECKUX (puryp u
buryp, COCTaBICHHbBIX U3 HUX;

e peliaTh reoOMETPUYECKHE 3aJayM, ONUPAsACh HA W3YYEHHbIE CBOMCTBAa (UIyp M OTHOIIEHUIN MEXIy HHUMH, IPUMEHSS JOINOJHHUTEIbHbIE
MOCTPOCHHSI, AITeOpanIeCcKii 1 TPUTOHOMETPHUECKUH armapat, CoOOpakeHUsI CHMMETPUH;

® [POBOJUTH JOKA3aTEJIbHbIE PACCYXACHUS IPU PEUICHUM 3a/ay, HCIOJb3ysd W3BECTHbIE TEOPEMbI, OOHApPYKHBask BO3MOXKHOCTH JUISI MX
UCIIOJIb30BaHNS;

e peraTh NpoCTeHIINe MIIAHUMETPUYECKUE 3a/1a4K B IPOCTPAHCTBE;

LCNOIb306AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNbHOCMU U NOECEOHEEHOU HCUSHU:
e JUIs OIMCAHUS pealIbHbIX CUTYAIMl Ha sI3bIKE TEOMETPHUH;

® pacyeToB, BKIIOYAIOIIMX MPOCTEHIINEe TPUTOHOMETpHUYECKHE (POPMYJIBI;

® pEelICHHs TEOMETPUUECKHX 3a7a4 C UCIOJIb30BaHUEM TPUTOHOMETPHH;

® PCHICHUA NPAKTHUYCCKUX 3a4dal, CBA3AHHBIX C HAXOKIACHUCM TCOMCTPUUCCKHUX BCJIIMYUH (I/ICHOJ'ILSYSI npu HCO6XOJII/IMOCTI/I CIIPaBOYHUKHU U
TCXHUYCCKUC CpeI[CTBa);

® [TIOCTPOEHUI FTEOMETPUUECKUMU HHCTPYMEHTaMU (JIMHENKa, YTOJIbHUK, IIUPKYJIb, TPAHCIIOPTHP).

J1eMeHThI JIOTUKH, KOMOUMHATOPHUKH,
CTATHUCTUKH U TEOPUHU BEPOSITHOCTEM
Ymems:

®1IPOBOJUTH HECIIOKHBIE JIOKA3aTENIbCTBA, OJIY4aTh IPOCTEUIINE CIAEACTBUS U3 U3BECTHBIX WM paHEe MOIYYEHHBIX YTBEPKIACHUM, OLICHUBATh
JIOTHYECKYIO NMPABWIIBHOCTh PACCYKIECHUMN, UCITOJIB30BAaTh IPUMEPHI ISl WIUTHOCTPALMU U KOHTPIPUMEPHI JIJIsl ONIPOBEPIKEHUS YTBEPKIACHUN;



e 13BJIEKAaTh HH(OPMAIHIO, TPEICTABICHHYIO B TA0INIAX, HA JMarpaMMax, rpadukax; COCTaBIsATh TAOIUIbI, CTPOUTH TUArpaMMBbI U TpaduKH;
e peraTb KOMOMHATOPHBIE 3a/1a4M TyTEM CUCTEMATHYECKOro nepedopa BO3MOXKHBIX BAPUAHTOB M C UCIIOJIb30BAaHUEM IIPABUIIA YMHOKEHUS;

® BBIYHMCIIATH CPEIHUE 3HAYCHUS PE3YJITaTOB U3MEPECHU;

® HaXOJUTh YaCTOTYy COOBITHUS, UCIIOJIb3Yys COOCTBEHHbIE HAOIIOAECHUS U FOTOBBIE CTATUCTUYECKUE JIaHHbIE;

® HAaXOJUTh BEPOSTHOCTHU CIIy4ailHbIX COOBITUI B IPOCTEUIINX CITy4asiX;

UCNO1b306aMmb NPUOOPEeMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMETbHOCIMU U NO6CEOHEEHOU HCUSHUL:

e JJIs1 BBICTpauBaHMs apryMEHTALMK [IPU 10Ka3aTeIbCTBE U B JUAJIOTE;

® pPacro3HaBaHUs JIOTHYECKU HEKOPPEKTHBIX PacCyKICHUM;

® 3aI11CU MAaTEMaTU4YECKUX YTBEPKICHUH, 10Ka3aTEIbCTB;

® aHaJIM3a peaJbHbIX YUCIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIE AUAarpaMMm, IrpagukoB, TaOIHIL;

® pEIICHUS NMPAKTHYECKHUX 3a/1a4 B MMOBCEJIHEBHON M MPO(ECCHOHATLHOM MEATSIILHOCTH C MCIIOIB30BAHUEM JCHCTBHIA C YUCIIAMH, TIPOIICHTOB,
JUTHH, TTOIIaiel, 00beMOB, BpEMEHH, CKOPOCTH;

® PCHICHUSA y‘Ie6HbIX H IIPaKTUYCCKUX 3a1a4, Tpe6y10u11/1x CUCTEMATHYCCKOI'O nepe60pa BAapUAHTOB;

® CpaBHEHUS ILIAHCOB HACTYIJIEHUS CIIydyallHBIX COOBITHH, U1 OLIEHKHM BEPOATHOCTH CIYy4alHOTo COOBITHS B NPAKTHUECKUX CHUTYallUsX,
COIOCTABJICHUsI MOJIEJH C PEaIbHOMN CUTYallUEH;
® [IOHMMAaHUA CTATUCTUYECKUX YTBEPIKIACHUN.



4. TemaTnueckoe IVIAHUPOBAHUE

Ne /i Paznen 7 Kjacc 8 KJacc 9 kmacc
Apudpmeruka
1 HarypanbHbie uncna 4 - -
2 ParonanpHbIe yncia 3 2 3
3 JelicTBUTEBHBIC YHCTA - 12 5
4 W3mepenuist, NpuOIKeHHs], OLICHKH 2 10 -
Auredpa
5 AnrebpandecKrie BRIpaXKeHHS 53 13 8
6 YpaBHeHHS 1 HEpAaBEHCTBA 18 41 20
7 YncnoBble MOCIeI0BaTEIbHOCTH - - 15
8 UucnoBeie PyHKINU 10 15 16
I'eomeTpusi
9 HavaneHbie MOHATHS ¥ TEOPEMBI TEOMETPHUHU 27 4 4
10 TpeyronpHUK 30 23 11
11 UYeThIpexyroiabHHUK - 12 -
12 MHOTrOyTONbHUKH - 4 4
13 OKpy>KHOCTB U KpyT 1 12 4
14 H3Mepenne reoMeTpuIecKiX BETHYUH 2 14 7
15 BexTopsl - - 10
16 I'eomeTpuyeckre npeodpa3oBaHust - - 8
17 ITocTpoeHus: ¢ TOMOUIBIO HUPKYJIS U TUHENKU 4 1 2
18 Koopaunatsr 3 3 10
DJ1eMeHTBbI JJOTUKH, KOMOMHATOPUKH, CTATUCTUKH
U TEOpHUH BEPOSITHOCTENH
19 Jloka3zaTenbCcTBO - - 3
20 MHoXxecTBa 1 KOMOMHATOPHKA 8 - 3
21 CraTucTUdeckue TaHHbIe - - 11
22 BeposiTHOCTB - - 9
Pe3epB cB0OOHOTO y4eOHOTO BPEMEHH 13 9 16
Hroro(anredpa + reomerpusi): 105+70=175 | 105+70=175 | 105+70=175
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