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PABOYASA IMTPOI'PAMMA

JJs1 OCHOBHOI'O OBLIET'O OBPA3OBAHUS
(ba3oBblii ypoBeHb)

Paznean 1. [losicHuTeIbHAS 3aIUCKA
PaGouas mporpamma cocTaBjieHa B COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTaMHU:

1. ®enepanbubiii 3akoH or 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit
Oenepanuny» (B pen. Deaepanbaoro 3akoHa ot 07.03.2018 Ne 56-D3);

2. Ilpuxa3z Muno6puayku Poccum ot 05.03.2004 Ne 1089 (pen. ot 07.06.2017 Ne 506) «O6
YTBEPKACHUH  (PeIepalbHOrO KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIIAPTOB
HAYaJIbHOTO, OCHOBHOT'O M CPEeIHETO (IIOJTHOr0) 0011ero 00pa3oBaHus»;

3. IIpuka3z Muno6pnayku Poccun ot 09.03.2004 Ne 1312 «O6 yrBepxkacHuu (eaepaabHOTro
0a3ucHOro y4eOHOro IUIaHa W MPHUMEPHBIX Y4EOHBIX IUIAHOB JUISl O0Opa30BaTENbHBIX YUPEKICHUN
Poccuiickoit denepauuu, peanusyloUMX OporpaMMmbl o0mero obpazoBaHus» (B pel. MpHKasa
MunoOpnayku Poccun ot 01.02.2012 Ne 74);

4. TIlpuxaz3 Munobpuayku Poccun ot 31.03.2014 No 253 «O06 yrBepkaeHuu (enepanbHbIX
MepevyHel  yu4eOHUKOB, PEKOMEHAYEMBIX K HCIOJb30BAaHUIO TMPU  peaTu3alud  HMEIOIUX
rOCY/IapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENIbHBIX IPOTrPaMM HA4yallbHOTO OOIIEero, OCHOBHOIO
obmiero, cpeanero odmero obpazoBanus» (pen. mpukaza MunoopHayku Poccuum ot 05.07.2017 Ne
629);

5. IlocranoBnenue I'1aBHOrO rocyaapcTBEHHOro caHuTapHoro Bpada PO ot 29.12.2010 Ne 189
«O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMUOIOTUYECKUE TpeOOBaHUS K
YCIIOBHSIM M OpraHH3aIMy 00y4eHHs B 00IIe0o0pa30BaTeNbHBIX yupekaeHusax» (pena. IloctanoBnenus
I'maBHOTO rocynapcTBeHHOro canutapHoro Bpada PO ot 24.11.2015 Ne 81);

U C Y4ETOM METOJMYECKOr0 MUChMa O MpernojaBaHuU y4deOHOro mpeamera «MaremaTtnka» B
o0mieo0pa3oBarenbHbIX opranusanuax Mypmanckoii obnactu B 2018/2019 yueOnom roay.

Hesan
W3ydyeHne MaTeMaTHKH Ha CTYTIIEHH OCHOBHOTO OOIIIET0 00pa30BaHUs HAIMIPABICHO HA JOCTUKECHHE
CHEAYIOUIUX LEIICH:

o OBJIajJIeHHE CUCTEeMOH MaTeMaTHYeCKUX 3HAHUI U YMEeHHM i, HEOOXOIUMBIX JUIsl IPUMEHEHUS B
HpaKTH‘IGCKOﬁ ACATCIIBHOCTU, U3YYCHHA CMCKHBIX JUCHUIIIINH, TPOAOJIKCHUA 06pa3OBaHI/I5[;
o HHTE/UIEKTYaJIbHOEe pa3BUTHE, (OPMUPOBAHUE KAueCTB JIMYHOCTH, HEOOXOJUMBIX YEIOBEKY

JUI  TIOJIHOLIEHHOM KM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MaTeMaTH4YecKOn
NEeSITEIbHOCTH: ICHOCTU U TOYHOCTH MBICIH, KPUTUYHOCTH MBIIIIEHUS, UHTYULIUH, JIOTHUYECKOTO
MBILUIEHUS, JIEMEHTOB AaJrOPUTMHUYECKON KyJIbTYphbl, HPOCTPAHCTBEHHBIX Ipe/ICTaBICHUM,
CIIOCOOHOCTH K IIPEOAOJIEHUIO TPYTHOCTEH;

o (¢popmupoBanue npeacraBiaeHnii 00 UAEIX U METOJIaX MATEMATUKHN KaK YHUBEPCATLHOTO S3bIKa
HayK{ U TEXHUKH, CPEACTBA MOJICTUPOBAHUS SIBIICHUI U MTPOLIECCOB;
o BOCIUTAHHNE KYIbTYpPbl TUYHOCTH, OTHOIIIEHUS K MaTeMaTHKe KaK K 4acTH OOIIeYeIOBEUYeCKON

KYJIbTYpbI, UTpatoliel 0co0yI0 poiib B OOIIIECTBEHHOM Pa3BUTHH.

Paznes 2. O01mas xapakTepuCcTHKA y4e0HOI0 mpeaMeTa

Marematnueckoe 00pa3oBaHME€ B OCHOBHOM IIKOJIE CKJIQAbIBACTCA U3  CIEAYIOIIUX
COJIepKaTeNIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apudMeTHKa; aiaredpa; reoMeTpus;
3JIEMEHThl KOMOWHATOPUKU, TEOPUU BEPOSTHOCTEH, CTATUCTUKU U JIOTUKU. B cBoeil coBOkymHOCTH
OHU OTPaXKArOT OOraThlii OMBIT OOYYEHUS MaTeMaTHKe B HaIllled CTpaHe, YUMTHIBAIOT COBPEMEHHBIE
TEHJICHIIMM OTE€YECTBEHHOM U 3apyOe)KHOW IIKOJbI M MO3BOJISIOT Pealn30BaTh MOCTABIEHHBIE Mepea
IIKOJIbHBIM O0pa3oBaHMEM LENU. DTH COAEp)KaTelbHble KOMIIOHEHTHI, Pa3BUBAsCh HA MPOTSHKEHUHU
BCEX JIET 00yUYeHUs], ECTECTBEHHBIM 00pa30M MepeIUieTaloTCs U B3aUMOJEHCTBYIOT B yUeOHBIX Kypcax.
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Apudmernka npusBaHa  CHOCOOCTBOBATH  NPUOOPETEHHIO  MPAKTUYECKUX  HABBHIKOB,
HEOOXOJUMBIX JJIsi TIOBCEAHEBHOMW XW3HH. OHa CIyXUT 0a30i IS BCETO MajdbHEHIIEro H3y4CHHS
MaTEeMaTHKH, CIOCOOCTBYET JIOTMYECKOMY pPa3BUTHIO M (OPMUPOBAHUIO YMEHUS I0JIb30BATHCS
aIrOpUTMaMH.

Auredpa HaielieHa Ha (OpMHpOBaHHE MATEMATHUYECKOTO ammapara JJis pelIieHUs 3a7ad u3
MaTeMaTUKH, CMEXKHBIX IMPEAMETOB, OKPYXKAIOIIEH peallbHOCTU. SI3BIK anreOphl MOJAYEpPKUBACT
3HaUYEHHE MAaTEMAaTHUKHU KakK S3bIKa JUIsl IOCTPOCHMSI MAaTEMAaTUUECKUX MOJIEIIeH, MPOLECCOB U SBJICHUM
peanpbHOrOo MHupa. OHOM W3 OCHOBHBIX 3aa4 U3Y4YCHHUS anreOpbl  SBISETCS Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHUSI, HEOOXOAMMOTO, B YaCTHOCTH, JIJII OCBOCHHUS Kypca HH()OPMATHKH;
OBJIQJICHHE HABbIKAaMH JCIYKTUBHBIX paccyxiaeHui. [IpeoOpa3zoBaHrne CHMBOJIWYECKHX (POPM BHOCHT
cBOM crneuu(uyeckuil BKIAA B pPa3BUTHE BOOOpaKeHUs, CHOCOOHOCTEH K MaTreMaTHYecKOMY
TBOpYeCTBYy. Jlpyroli BaKHOW 3ajavyeil W3ydeHHUs anreOpbl SBISETCS IOJYYCHHE IMKOJIbHUKAMHU
KOHKPETHBIX 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTreMaTH4eCKOW MOJETH JJsi OMHCAaHUS W
HCCIIE0OBAaHUS Pa3HOOOpA3HBIX MPOIIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, 3KCIOHCHITUAIBHBIX,
MEPUOANYECKUX U [Ip.), IS (POPMUPOBAHUS Y YYalIUXCS MPEICTABICHUM O POJIM MaTEMaTUKH B
Pa3BUTUU UUBUIIU3ALMH U KYJIbTYPHI.

I'eomeTrpusi — OaWH U3 BAXKHEUIIUX KOMIIOHEHTOB MAaTeMaTHYECKOTO OOpa3oBaHuUs,
HEOOXOIUMBIN ISl MPUOOPETCHUs] KOHKPETHBIX 3HAHWKW O MPOCTPAHCTBE U MPAKTUYECKH 3HAYUMBIX
yMeHuH, (HOpMUPOBaHUS s3bIKA ONHUCAHHS OOBEKTOB OKPYXKAIOMIETO MHpa, I Pa3BUTHSA
MPOCTPAHCTBEHHOTO BOOOpaKEHUS M HMHTYUIMH, MATEeMAaTUYECKOW KyJIbTYpbI, AN SCTETHYECKOTO
BOCIIUTaHUs ydamuxcsa. M3yuenne reoMeTpur BHOCUT BKIJIAJl B PA3BUTHE JIOTHYECKOTO MBIILICHUS, B
(hopMHUpPOBaHKE MOHATHS JI0KA3aTEIbCTRA.

DJIeMeHThI JOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPHU BEPOSATHOCTEH CTAaHOBSTCA
00s13aTeNTbHBIM KOMIIOHEHTOM IIKOJBHOTO O0pa3oBaHUs, YCHJIWBAIOIIUM €ro MPUKIAJAHOE U
MPAKTUYECKOE 3HA4YCHHWE. OTOT MaTepual HEOOXOIuM, TMpexXae Bcero, s (OPMUPOBAHUS
(GYHKIIMOHATBHOW TpPaMOTHOCTH — YMEHHH BOCIPUHUMATh U aHAIU3UPOBATh HWHGOPMAIIHUIO,
MIPEJICTABICHHYIO B Pa3IUYHBIX (OopMax, MOHMMATh BEPOSATHOCTHBIH XapaKTEep MHOTHX pealbHBIX
3aBUCUMOCTEH, MPOU3BOAUTH  MPOCTEHIIME  BEPOSTHOCTHBbIE  pacyeThl. V3ydyeHne  OCHOB
KOMOWHATOPUKU TO3BOJIUT YUYaIIEMYCsl OCYIIECTBIATh PACCMOTPEHHE ClIydaeB, epebop M MoJcyeT
YHUCJIa BapUAHTOB, B TOM YHKCJE B MPOCTEHIINX NPUKIAJAHBIX 3a1ayax. [Ipy u3ydeHun CTaTUCTUKHU U
TEOPUH BEPOSITHOCTEH 00OTAIIaOTCsl MPEICTABICHUS O COBPEMEHHOM KapTHHE MHUpPAa M METOAaX ero
uccienoBanus, GOpMUPYETCS MOHUMAHHE POJNHM CTATUCTUKM KaK MCTOYHHMKA COIMANLHO 3HAYMMOMN
WH(pOpMaIKH, U 3aKJIaJIBIBAIOTCS] OCHOBBI BEPOSATHOCTHOTO MBIIIICHUS.

TakuM o0pa3om, B X0JIe OCBOCHHSI COACPKAHMSI Kypca yJaluecs Moay4aroT BO3MOKHOCTb:

- pa3BUTh TIPEACTABJICHHS O YHCIE M POJM BBIYUCICHUH B YEIIOBEYECKOW IMPAKTHUKE;
chopMUpOBaTh MPAKTHYECKHE HABBIKM BBIOJHEHUS YCTHBIX, MHUCHbMEHHBIX, HWHCTPYMEHTAIbHBIX
BBIYMCIICHHH, Pa3BUTh BEIYUCIUTEIBHYIO KYIBTYPY;

- OBJAJIeTh CHMBOJHYECKHM S3BIKOM anreOppl, BbIpaboOTaTh (HopManbHO-ONIEPATUBHBIE
anreOpanyeckue YMEHHS H HAy4YHThCS TPUMEHSATh HMX K PEHICHHI0 MaTEeMaTHYECKUX |
HeMaTeMaTUYECKUX 3a/1ady;

- U3Y4UTh CBOMCTBa U TpaduKH DdJIEMEHTApHBIX (PYHKIUH, HAYIUTHCS HCIOJIb30BaTh
¢byHKIIMOHATBHO-TpaduuecKre IpeCTaBICHUS U ONTMCAHMS U aHAIM3a PEAIbHBIX 3aBUCHMOCTE;

- pa3BUTH MPOCTPAHCTBEHHBIC MPEACTABICHUS M M300pa3UTEIbHBIC YMEHHUS, OCBOUTh OCHOBHBIE
(hakThl U METOJIbI TUTAHUMETPHUH, TIO3HAKOMHUTHCS C MPOCTEHIIIMMHE MTPOCTPAHCTBEHHBIMH TEIaMH U UX
CBOMCTBaMHU;

- MOJYYUTh MPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEAJbHOM MHpPE U O
pasIMYHBIX CHoco0aXx WX W3ydeHHs, 00 OCOOEHHOCTSX BBIBOJOB K IPOTHO30B, HOCSIIHUX
BEpPOSITHOCTHBIN XapakTep;

- pa3BUTH JIOTHYECKOE MBINUICHUE M peYh — YMEHHs JIOTUYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOJIUTh HECJIOXKHBIE CHCTEMAaTH3allUM, IMPUBOJUTH MPUMEPBl M KOHTPIPUMEPHI, HCIOJb30BaTh
pa3uyHBbIC S3BIKM MaTeMaTHKH (CIIOBECHBINH, CHUMBOJIMUECKHH, TpaQUUYECKUi) IS WILTIOCTPAIUH,
MHTEpIpETaI, apryMEHTAI[UU U 10Ka3aTeNbCTBA;

3



- chopMHpOBaTh MPEACTABICHUS 00 H3y4aeMbIX MOHATUAX M METOAaxX KaK BaXKHEUIINX
CPEICTBaX MaTEMaTH4ECKOI0 MOJIEIMPOBAHUS PEAIbHBIX IIPOLIECCOB U SIBJICHUM.

['maBHOHM LENbI0 IIKOJIBHOTO OOpa30BaHUs SIBISETCS pa3BUTHE PEeOCHKA KaK KOMIIETCHTHOM
JUYHOCTH IIyTEM BKJIIOYCHMS €TI0 B DPA3JIMYHBIC BHUJbl LIECHHOCTHOM YEJIOBEUYECKON ICSITEIBbHOCTHU:
yueba, Mmo3HaHue, KOMMYHHKAIHs, MPo(hecCHOHAIBHO-TPYAOBON BBIOODP, TUYHOCTHOE CaMOpa3BUTHE,
LIEHHOCTHBIE OPUEHTALUH.

OTO ONpeeanso ueJau 00y4eHus1 MaTeMaTHKe:

OBJIa/IeHHE CUCTEMOIl MaTeMaTHYeCKMX 3HAHUI M YMEHUI, HEOOXOUMBIX JIJIsi IPUMEHEHHUS
B MMPAKTHYECKOM JIEATEILHOCTH, H3YUCHHSI CMEKHBIX AUCIUILUIMH, TPOJIODKEHHS 00pa30BaHMUsI;

HHTE/UIEKTYaIbHOEe pa3BUTHE, (OPMUPOBAHUE KAYECTB JTUYHOCTH, HEOOXOAMMBIX YEIIOBEKY
JUTsI TIOJTHOIIEHHOM KU3HHU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MAaTEMaTHIECKOM JEATEITHHOCTH:
SICHOCTU M TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUJICHUS, UHTYUIUU, JIOTUYECKOIO MBIIIJICHUS,
3JIEMEHTOB AJITOPUTMHYECKON KYJIbTYphl, MPOCTPAHCTBEHHBIX NPEICTABICHUM, CIIOCOOHOCTH K
IIPEOIOJIEHUIO TPYIHOCTEM;

(¢opMupoBaHue NpeACTaABJIeHHII 00 HIEIX M METOJaX MaTeMaTUKH KaK YHHUBEPCAIbHOTO
SI3bIKA HAYKW U TEXHUKHU, CPEJICTBA MOJICITHUPOBAHUS SIBJICHUHN U MPOIIECCOB;

‘BOCIIMTAHME KYIbTYpbl ~ JTUYHOCTH, OTHOUIEHMS K  MaTeMaTUKe KaKk K  4YacTH
00IIeYeIOBEUECKOM KYIbTYPBI, UTPAIOIICH 0COOYIO POJTh B OOIIECTBEHHOM Pa3BUTHUHU.

Pa3gen 3. Onucanue Mecta yueGHOro npeaMera, Kypca B y4eOHOM IJIaHe

TemaTuueckoe pacnpeaeJicHue 4acoB

IIpumepHas Pabouasi nporpaMma 0CHOBHOI0 00111eT0
nporpamMma 0o0pa3oBaHus
Ne TemaTnueckue 0JI0KkH OCHOBHOI'O
o01ero 5-6 7-9
o0pa3oBaHus
1 2 3 4 5
1. apudmernka 250 218 32
e | HatypanbHslie uyncna 46 -
o | JIpobu 91 -
e | PanimonanbHbIe YncIa 36 7
e | JleficTBUTEIBHBIC YHCTIA - 15
e | TexcToBBIE 3agaun 15 5
e | N3mepeHns, 30 5
MPUOIMKEHUSI, OIIEHKH
2. aaredpa 270 30 240
e | Anrebpanueckue 10 88
BBIPKCHUS
e | YpaBHeHus u 9 71
HEpaBEHCTBA
e | Hucnossie - 16
MIOCJIeIOBATEIPHOCTH
e | Yucnossle pyHKINN - 65
e | KoopanHatel 11 -
3. reoMeTpust 220 32 188
e | HavyanbHble noHATUS U 13 17
TEOPEMBI T€OMETPUHN
e | TpeyronpHuk - 58




e | UeThIpEXyrompbHUK - 14
e | MHOTOYTOJIbHUKH - 12
e | OKpY)XHOCTb U KpyT 2 26
e | I3mepenue 17 24
Tre€OMETPHUCCKUX
BEJIMYMH
e | BekTophl - 12
e | ['eomeTpuueckue - 15
peoOpa3oBaHus
e | KoopauHatbl - 10
1 2 3 4 5
4, 3J1IeMEeHTbI JIOTUKH
KOMOUHATOPHKH U 45 17 28
TeOPHUH BEPOSITHOCTEH
e | J/IokazareynbCcTBO - 4
e | MHoxecTBa u 2+2 10
KOMOWHATOPHKA
e | CratucTuueckue 3+2 6
JIAaHHBIC
e | BepositHOCTB 2+6 8
5. pe3epB 90 43 22

B Teuenne yuyeOHOro roja MpPOBOAATCS TEMAaTHYECKHE, IPOMEXKYTOUHbIE M HTOIOBbIE
IMAarHOCTHKH, KaK B (opMe TPaTuIMOHHBIX KOHTPOJBHBIX padOT, Tak W B TECTOBOH (opme mms
CUCTEMATU3allMM 3HAHUM ydalMxcs M0 Kypcy MaTeéMaTUKW U NoAroroBku k OI'D, orciexuBaHus
YPOBHsSI OOYYEHHOCTH Y4YalIMXCs. ATTecTalusi MPOBOAUTCS B (OpME TECTOB, CAMOCTOSTEIbHBIX,
IIPOBEPOYHBIX pabOT M MaTeMaTHYecKuX IUKTaHTOB (o 10 - 15 MuUHYT) B KOHIE JIOTHYECKH
3aKOHYEHHBIX OJIOKOB y4yeOHOro Marepuana. MrToroBble pabOTBl MpPeNyCMOTPEHBI B  BHJE
aJIMUHUCTPATUBHBIX KOHTPOJBHBIX paboT. KoHTponb Hajg ycBoeHHEM yuyeOHOTo Marepuaia
IpelycMaTpuBaeT NPUMEHEHUE TUJaKTHYECKUX MaTepHUaIoB pa3HOYPOBHEBOIO O0YUEHHUS.

Kypc usydenuss anreOpsl B 9 Kjaccax XapakTepu3yeTCs MOBBIIIEHUEM TEOPETUYECKOTO
YpOBHSI OOYYeHWHsI, TOCTENEHHBIM YCUJICHHEM pPOJH TEOPETUYECKHX OOOOIIEHH M JeTyKTHBHBIX
3axoueHui. [IpukiagHas HapaBICHHOCTh Kypca 00eCedMBaeTCsl CUCTEMAaTHUYECKUM 00palieHueM K
IpuMepam, PacKpbIBarOLIUM BO3MOKHOCTH IPUMEHEHUSI MATEMAaTUKU K U3YUYECHHIO IEHCTBUTEIILHOCTH
Y PEIICHHUIO TTPAKTUYECKUX 3a]1ad.

3agauu u3ydeHus: Kypca ajaredpbl B 9 kiacce: BoIpaboTaTh YMEHHE pellaTh palllOHAJIbHbIE
HEpaBEHCTBA U UX CHUCTEMbI; MO3HAKOMHUTb C MHOXECTBOM U OINEpalMsMU HaJl HUMH; BBIPaOOTaTh
YMCHUEC JId OBJaA€HHA MCTOAaMU PCHICHUA CHCTEM ypaBHeHI/II\/II U PCHIICHHUEC CJIOXHBIX
MaTeMaTHYeCKUX 3aJad; paclIMpUTh Kjacc (YHKIMHA, CBOMCTBAa M TpadUKH KOTOPHIX H3BECTHHI
YYaIMUMCsI; TPOJOJIKUTE (OPMHUPOBAHHME TMPEACTABICHUN O Takux (yHIAMEHTAIBHBIX TOHSTHSIX
MaTeMaTHKH, KaKUMH SBIAIOTCA TMOHATUSA (YHKIMH, €€ O0JIaCTH OmpeAeseHHs, OTPaHUYCHHOCTH.
HerepI)IBHOCTI/I, HauOOJIBIIIEr0 U HAMMEHBIIEr0 3HAYEHHUH Ha 3aJaHHOM ITPOMEIKYTKE. YeTHOCTH M
HedeTHOoCTH (yHKuuu. PaccMorpers cmocoObl 3amanus (yHkiuu. CopMHUpPOBaTH MOHSATHS
MOCJIeIOBATEIPHOCTH, apU()METHUECKON U TEOMETPHUECKON MTPOTPECCUH; BRIPAO0OTAaTh YMEHHUE pelIaTh
3aJJaHMs Ha IPUMEHEeHUe (HopMyIT apupMEeTHIECKON 1 TeOMETPUIECKOM MPOrPECCHH.

33}13'-11/1 H3Yy4YCHUSI Kypca reoMeTpum B 9 KkJ1acce: BBECTU IIOHSTHE BCKTOpa, CYMMBI
BCKTOPOB, Pa3HOCTHU U MPOU3BCACHUA BEKTOpPA HA YKUCJIO, IMOKA3aTh yd4allUMCA NPUMECHCHNUE BEKTOPOB
K PCHICHUIO HpOCTCﬁMHX 3aa4;, pa3BUTb YMCHHUC YyYalllUXCAd HPHUMCHATH TpI/IFOHOMCTpI/I‘-IeCKI/Iﬁ
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anmnapar IpU PELIeHUH FeOMETPUYECKUX 3a/1a4; PACIIUPUTL U CUCTEMATU3UPOBATh 3HAHMS Y4alllUXCs
00 OKpPYXHOCTSIX U MHOTOYT OJIbHUKAX;

IIO3HAKOMUTb C T[IOHATHEM JBWXKECHUS HAa IUIOCKOCTH: CUMMETPUSIMH, [apajUIeJIbHBIM
IIEPEHOCOM, IIOBOPOTOM; HAYYMTHb IIPOBOJUTH PACCYXKACHMS, MCIONb3ysd MaTEeMATHUYECKUN A3BIK,
CCBUIASICh HA COOTBETCTBYIOIIME T'€OMETPUUYECKHE YTBEPXKACHUS; HCIHOJIb30BATh ajlreOpanydecKuit
anmnapar JJIs PeIIeHHUs T€OMETPUYECKUX 3a1ay.

Pasnen 4. Conep:xkanue yueOHOro npeamera

1. AJIT'EBPA
PanuonanbHble HepaBeHCTBA M X cucTeMbl (13 4).
JluneitHple W KBagpaTHble HepaBeHCTBa (moBTOpeHue). PaunmonanbHoe HepaBeHCTBO. Merton
nHTepBasioB. CUCTEMa HEPABEHCTB. PelieHne cucteMpl HEPABEHCTB.
Cucremsbl ypaBHenui (19 u).
PanmonaneHble ypaBHEHUS ¢ JABYMs nepeMeHHbIMU. Pemienue ypaBHenus p(x; y)=0. PaBHocuibHBIE
ypaBHEHHUs C JByMs INepeMeHHbIMU. DopMmysa pacCTOSHUS MEXAYy ABYMsI TOYKaMU KOOPIWHATHOU
wiockoctu. ['paduk ypaBHeHus (x-a)2+(y-b)2=r2. Cucrema ypaBHCHHUIl C JBYMS TEPEMEHHBIMH.
Pemenne cucrembl ypaBHeHuH. HepaBeHCTBa M CHCTEMBbl HEPABEHCTB C JBYMsI INEPEMEHHBIMH.
MeTtopl perieHusi CUCTEM YpaBHEHUH (METOJI MOJICTaHOBKH, alreOpandeckoro Cl0KEHUs, BBEICHUS
HOBBIX TEpPEMEHHBIX). PaBHOCHIBHOCTH CHUCTeM ypaBHeHHUW. CHUCTEeMBl ypaBHEHHMI  Kak
MaTeMaTHUYECKUE MOJIEIH PEAJIbHBIX CUTYaLUH.
YucioBblie pyHkuum (25 ).
Oynknusa. HesaBucumas nepemenHas. 3aBucumasi nepeMeHHas. OO6nactb omnpeneneHus (QyHKIUH.
EctectBennas obnacts onpenenenus pynkuuu. O61acTh 3HaYCHUN QYHKIUU.
CriocoOb1 3amanust pyHKIMH (aHATUTUYECKHA, TpaguuecKuii, TaOIMIHBIN, CIIOBECHBIH).
CpoiictBa (yHKIUNA (MOHOTOHHOCTb, OIPAaHUYEHHOCTH, BBIYKJIOCTh, HauOosblllee W HaUMEHbIIEe
3HAYEHUS, HETIPEPHIBHOCTD ).
Uccnenoanne byukmmii: y=C, y=kx+m, y=kx?, y=k/x, y=Vx, y= [x|, y =ax?+bx+c.
YerHble U HeueTHbIE QYHKIMHU. AJITOPUTM HCCIeAOBaHUS (PyHKIMM Ha 4eTHOCTh. ['paduku yeTHOU u
HEYETHON (YHKIIMH.
CrenenHas (pyHKIMS C HaTypaJbHBIM IOKa3aTeieM, ee cBoiicTBa M rpaduk. CrenmeHHas (QyHKIMS
OTpHULATENIbHBIM II€JIBIM IOKa3aTeleM, ee cBoicTBa M rpaduk. DyHKUUA F3\/x, €e CBOWCTBA U

rpadux.
IIporpeccun (15 v).
YucnoBas  mocnenoBarenbHOCTh.  CrocoObl  3alaHUsl  YHUCIOBBIX  IOCIEI0BATEIbHOCTEH

(aHaTUTHYECKUI, CIIOBECHBIN, PEKYppEHTHBIH). CBONCTBA YMCIIOBBIX MTOCIEA0BATEILHOCTEN.
Apudmernueckas nporpeccust. Popmyna n-uieHa. Popmyna CyMMBbl YWICHOB KOHEUHON
apudmeTnyeckoil mnporpeccuu. XapaKTepUCTHYECKOe CBOMCTBO. ['‘eoMmerpuueckas mporpeccus.
@opmyna n-ro uneHa. Popmynaa CyMMbl WIEHOB KOHEYHOHW TI'€OMETPUYECKOM IPOTPECCHHU.
XapakTepuctuiueckoe cBOMCTBO. [Iporpeccun u 6aHKOBCKHE pacyeThl.

JIeMEeHTBI JIOTHKH, KOMONHATOPUKH, CTATHCTUKH U TeOpHHU BeposaTHOcTel (12 1).

BepositHocts. CoObITHE (CiTydaiiHOE, OCTOBEpHOE, HEBO3MOkHOE). Kiaccuueckass BeposiTHOCTHas
cxema. IIporuBonosnoxusie coObTus. YacTora codbiTusa. HecoBmecTHbie coObITHS. PaBHOBO3MOXKHBIE
COOBITHA M MOJICYET UX BepossiTHOCTHU. [IpencraBieHne o reomeTpudeckoil BeposiTHOCTH. BeposTHOCT
CYMMBI JIBYX COOBITHI. BeposSTHOCTH MPOTUBOMONOKHOTO coObITHA. CTaTHCTHYECKAs YCTOWYMBOCTb.
Crartuctuueckasi BEpOSITHOCTh. MHOXKECTBO. DJIEMEHT MHOXKECTBA, MOAMHOXKecTBa. OObeTUHEHHE U
IIEpECEYEHNE MHOXKECTB.

Juarpammsl Jitepa.

2. TEOMETPUA
BekTtopsl. MeToa koopaunar (18 4).



ITonstue BexTopa. CiaokeHUE M BBIUUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uucio. PasnoxeHue
BEKTOpa MO [BYM HEKOJUIMHEapHBIM BekTopaMm. Koopaunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATAX. Y PaBHEHUE OKPYKHOCTHU U IIPsAMOiL. [IpuMeHeHre BEKTOPOB ¥ KOOPAUHAT IIPHU PELICHUH
3az1ad.

CooTHomIeHHEe MeKAYy CTOPOHAMHM M YIJIaMH TpeyrojibHuka. CkajisipHoe 1pOU3BeleHHe
BeKTOpoB (10 v).

CuHyc, KOCUHYC U TaHIeHC yriia. TeopeMbl CHHYCOB M KOCUHYCOB. PerieHne TpeyroiabHUKOB.
CkaysipHO€E IPOU3BEIEHUE BEKTOPOB U €0 IPUMEHEHUE B TEOMETPUUECKUX 3a7a4ax.

JIIMHA OKPYKHOCTH M IJIOIaAbL Kpyra (12 u).

IIpaBuiibHBIE MHOTOYrOJbHUKHA. OKpPY)KHOCTH, ONMCAHHAs OKOJO NPAaBUIBHOIO MHOTOYIOJIBHHMKA U
BIMcaHHas B Hero. IlocTpoeHue NpaBUIIBHBIX MHOIOYrOJBHHUKOB. JliMHa OkpyxHOCTH. llnomans
Kpyra.

JBu:kenue (8 4).

Otobpaxxenue niaockoctu Ha cebdst. [Tonsarue nemxenus. OceBas U LEHTPaJIbHAS CUMMETPUS.
[TapannensHbiii nepenoc. [ToBopoT. HanoxxeHnus u 1BUKEHUS.

DJIeMeHTbI JIOTUTH, KOMOMHATOPUKH, CTATUCTUKHA U TeopuM BeposTHOcTei (1 4).

Bbecena 06 akcmomax reomerpun. [lsaTeiii moctynat EBkinnaa u ero ucropus. [ToHsTie 06 akcmoMaTuke
Y aKCUOMATHYECKOM ITOCTPOEHUHN I€OMETPHH.

HauanbHble cBeeHust u3 crepeomerpuu (8 4).

IIpenmer crepeomerpun. I'eomeTprueckue Tena 1 NOBEPXHOCTU. MHOIOIpaHHUKH [IPU3Ma,
napajyiesienunesl, nmupamuaa, (GopMynsl JUis BBIYMCIEHUS HX O0BEMOB. Tema W TOBEPXHOCTH
BpAaLLCHUs: IUIUHJP, KOHYC, cdepa, map, GopMyJibl JUls BBIYUCICHUS HX IUIOLIA/iel OBEpXHOCTEH 1
00BEMOB.

COILEPKAHUE OBYYEHUS no pa3aeny: JjeMeHTbl JOTHKH, KOMOMHATOPUKH, CTATUCTUKH
U TEOPHH BEPOSITHOCTE.

9 knacc - 14 4yacoB. BepostHocts. CoObiTHE (CilydaliHOE, TOCTOBEPHOE, HEBO3MOXKHOE).
Knaccuueckast BeposiTHocTHast cxema. I[IpotuBomosiokHbie coObiTus.  Yactora CcOOBITHS.
HecoBmecTHbie coObITHSI. PaBHOBO3MOXKHBIE COOBITHS U MOJCUET UX BepOATHOCTH. [IpeacraBnenue
O TEOMETPUYECKOM BEpOATHOCTH. BeposTHOCTH CyMMBI JBYyX coObITUH. BeposTHOCTB
MPOTUBOMOJIOKHOTO cOObITHsI. CTaTUCTHUYECKas YCTOWYMBOCTh. CTaTHUCTHUECKas BEPOSTHOCTb.
MHOXeCTBO. DIJIEMEHT MHOXECTBA, MOJMHOXecTBa. OObENMHEHHE MU TIEPECECUCHHE MHOMXKECTB.
Juarpammsl Diinepa.

Pa3nen S. ®opMbl M cpeACcTBa KOHTPOJIA

BxoaHoM KOHTPOJIb

KonTponbnas padora Ne 1 no teme «HepaBeHCTBa U cCTEMbl HEPAaBEHCTBY
KonrtponsHas padora Ne 2 o Teme «Bektopbi»

KonTponbhas padota Ne 3 o reme «CucteMbl ypaBHEHHI

Konrtpomnbnas padora Ne 4 o teme «CBoicTBa hyHKITHI»

KonTponbnas padota Ne 5 no teme «COOTHOLIEHHS B TPEYTOJILHUKE)
KonrponsHas padora Ne 6 o teme « UnucnoBble GyHKIIUN»

Kontponbnas padota Ne 7 mo Teme «HucaoBbIe MOCIEI0BATETLHOCTH
Konrponsnas padora Ne 8 mo teme «/[nmuHa OKpy>KHOCTH U TUIOIIAAb Kpyra»
KonTponbhas padora Ne 9 mo teme «OneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU
BEPOATHOCTEN»

Kontponbnas padora Ne 10 o Teme «J/IBmxenue»

HroroBas koHTponbHas padota (popmar OI'D)
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Pa3nea 6. TpeGoBaHusI K YPOBHIO NOATOTOBKH YAl XCs

B pe3yabTare u3yueHusi MATEMATHKH YY€HHUK J10JKEH
3HATH/TIOHUMATh:
. CYH_IGCTBO IIOHATHUA MaTEMaTHUYCCKOI'O JOKA3aTCJIbCTBA, HpI/IBOI[I/ITb anMepH J0Ka3aTClIbCTB,
* CYIIECTBO MOHATHS AITOPUTMA; IPUBOJAUTH MPUMEPHI aJITOPUTMOB;
KaK HCIOJBb3YIOTCA MaTeMaTH4eckue (OpMyNbl, YpPaBHEHUS M HEPaBEHCTBA, INPUMEPHI HUX
MIPUMEHEHHUS JIJIS PEIICHUS] MATEMAaTHYEeCKUX M MPAKTHYECKUX 3a7a4;
KaKk MarTeMaTH4YCCKHU onpe;[eneHHHe q)yHKI_[I/II/I MOI‘YT OIINChIBATH peaanHe 3aBUCHUMOCTH,
MIPUBOUTH IPUMEPHI TAKOTO OTTUCAHUS;
KaK MOTPEOHOCTH MPAKTUKUA MPUBEIM MAaTEMAaTUYECKYyI0 HAayKy K HEOOXOAMMOCTH paCIIMPEHUs
MOHSTHS YHUCJIA,
BEPOSITHOCTHBIA ~ XapakTep MHOTMX 3aKOHOMEPHOCTEM  OKpPYXKAlOLEro MHpa; MNpUMEpPbI
CTaTUCTUYCCKUX 3aKOHOMEPHOCTEH M BBIBOJIOB;
KakuM 00pa3oM TeoMeTpUsi BO3HUKIA U3 TMPAKTUUECKUX 3a/Jad 3eMJIeMEpHs; MpUMEpPHI
TE€OMETPUUYECKUX OOBEKTOB U YTBEPIKACHUN O HUX, BAXKHBIX JJIs1 IPAKTHKY;
CMBICII ~ WJI€aJU3allMi, TIO3BOJIIONIEH  pemarh 3aJa4d  pealbHOM  JEeHCTBUTEIBHOCTH
MaTeMaTUYECKUMHU METOJIaMH, TPUMEPBI OITMOOK, BO3HUKAIOIIMX MTPH HIcaIH3aI[1H.

Apudpmerunka
YmMmern:

BBIMOJHATh YCTHO apu(METHUECKUe IEHCTBUS: CIOKEHHUE U BBIYMTAHUE [BY3HAUYHBIX 4YHUCET U
ACCATUYHBIX I[p06eﬁ C ABYMs 3HAKaMH, YMHOKCHHNEC OAHO3HAYHBIX YHUCCII, apI/ICbMeTI/ILIeCKI/IC onepannun
C OOBIKHOBEHHBIMH JIPOOSIMU C OAHO3HAYHBIM 3HAMEHATEIEM U YHCITUTEIICM;

* TIEPEXOAUTH OT OAHOM (POPMBI 3aIMCH YHCEN K APYrod, MPEeACTaBIATh ACCATHYHYIO JApOObh B BHIE
OOBIKHOBEHHON W B MPOCTEUIINX CIy4yasX OOBIKHOBEHHYIO B BHUJE JECATUYHON, MPOILEHTHl — B BHJE
[[pO6I/I u I[pO6I> — B BUJIC IIPOLCHTOB; 3allMChIBATH 6OJ'II)IIII/I€ 1 MaJIbIC 4YHCJIa C UCIIOJIb30BAHUEM IICJIBIX
CTETeHEe! JEeCITKY;

* BBITIOJIHATH apI/I(l)MeTI/I‘-IeCKI/IC HGﬁCTBI/ISI C padvOHAJIBHBIMH YUCJIaMH, CPABHUBATH PAllMOHAJIBHBIC U
JNEHCTBUTENbHBIE YHCIA; HAXOAUTh B HECIOXKHBIX CIlydasx 3HAu€HHs CTENeHeW C LeJIbIMU
IIoKa3aTcIsiMu U KOpHCfI; HaXO0IUTh 3HAYCHUSA YHUCIIOBBIX BI)Ipa}KeHI/II\/JI;

* OKpYIJIATH IeNIble YUCla U JAeCATUYHBIC APOOU, HAXOAUTh MPUOIMKEHUS YHCeNl C HeIOCTaTKOM U C
I/I36I)ITKOM, BBITIOJIHATH OLCHKY YHCJIOBBIX BLIpa)KeHHﬁ;

MOJIb30BAaThCS OCHOBHBIMHM €IWHUIIAMHU JIJUHBI, MAacChl, BPEMEHHU, CKOPOCTH, IUIOIIaIU, 00BhEeMa;
BBIpaXXaTh 00JIee KPYITHBIE €AMHUIIBI uepe3 0oJiee MeIKUe U Ha00opoT;

* pelIaTth TEeKCTOBbIE 33Uy, BKIIIOUas 33/1a4M, CBSI3aHHBIE C OTHOIIEHHEM U C MPOMOPIIMOHAIBHOCTHIO
BEJIMYMH, ApOOSIMHU U IPOLEHTAMH;

* 1300pakaTh Yrclia TOYKaMU Ha KOOPAUHATHOW MPSIMOK;

HCNOJIL30BATh NPHOOPETEHHbIE 3HAHUSI W YMEHUsI B TNPAKTHYECKOH JIeATEeJLHOCTH H
MOBCEeIHCBHOM KU3HU:

© I peIICHHA HECIOXKHBIX MPAKTHUYCCKUX PACUCTHBIX 3aJad, B TOM YMCJIC C HCIIOJIB30BAHHUEM IIPU
HE0OXOIMMOCTH CIIPABOYHBIX MATEPUANIOB, KATBKYISATOPA, KOMITBIOTEPA;

YCTHOﬁ MNPUKUAKKA W OLCHKH peE3yJibTaTa BBI‘IHCH@HHIZ; IPOBEPKU pE3yJIbTaTa BBIYHUCICHUA C
MCIOJIb30BaHUEM PA3IUYHBIX MPUEMOB;
© MHTCpHpeCTAllUH PE3YJIbTATOB PCIICHHUA 3adad € Yy4ETOM OrpaHHLIeHHfI, CBA3aHHBIX C pPCaJIbHBIMH
CBOMCTBaMH paccCMaTPUBAEMBIX TIPOIECCOB U SBICHUH.

Auredpa

YMeTh:

* COCTaBIISITh OYKBEHHBIC BHIPAKECHHS U (DOPMYIIBI IO YCIOBUSM 33/1a4; OCYIIECTBISITh B BBIPAKEHUSIX
u (bopMynaX YHUCJIOBBIC MOACTAHOBKHU M BLINOJHATH COOTBCTCTBYIOIIMWEC BBIYUCIICHUSA, OCYHICCTBIIATH



MOJICTAHOBKY OJIHOTO BBIPXEHHUS B JAPYroe; BBIpaXaTb M3 (OpMyn OJHY NEPEMEHHYIO dYepe3
OCTaJIbHBIE;
* BBIIIOJIHATH OCHOBHBIE JCUCTBUS CO CTENEHAMHU C LENBIMU IOKA3aTelsIMH, C MHOTOWICHAMHU U C
anreOpandeckUMy ApOOSMH; BBIIOJIHATH PA3JIOKEHHE MHOIOWIEHOB HA MHOXKUTENHU; BBIITOJHATH
TOKJIECTBEHHBIE TPEOOPa30BaHNUs PALlMOHAIBHBIX BHIPAKEHUII;

IPUMEHSATh CBOMCTBA apU(PMETUUYECKUX KBAJpPAaTHBIX KOpPHEW Ui BBIYMCICHMS 3HAYCHUH H
npeoOpa3oBaHUil YNCIIOBBIX BBIPAKEHUH, COIEPKAIINX KBAIPATHBIE KOPHHU;
* pewiath JIMHEHHBIC, KBAaAPATHBIC YPABHEHMS WM PAlMOHAIBHBIC YPAaBHEHHSA, CBOASILMECS K HUM,
CUCTEMBI JIBYX JIMHEVHBIX YPABHEHUM U HECIIOKHBIE HEJTMHEHHBIE CUCTEMBI;
* pelIaTh JMHEUHbIE U KBaJIpaTHbIE HEPABEHCTBA C OJJHOM IEPEMEHHON U UX CUCTEMBI;
* pelaTh TEKCTOBBIE 33[a4M aIreOpanyecKuM METOJO0M, HHTEPIPETUPOBATh MOJIYYEHHbIN pe3yibTar,
IIPOBOJIUTH OTOOp pelIeHu, ncxoas u3 GopMyIMPOBKH 3a/1a4H;
* M300pakaTh YMCIIa TOYKAaMH Ha KOOPIUHATHOW IPSMOIA;

OIIpEAEIATh KOOPAMHATBI TOYKH IIJIOCKOCTH, CTPOMTh TOYKH C 3aJaHHBIMH KOOPAWHATaMH;
n300pakaTh MHOXKECTBO PEUICHUN JIMHEHHOTO HEPABEHCTBA,;
* pacrio3HaBaTh apU(MeTHUeCKHue U IeOMEeTPUUECKUe MPOrPEeCcCHM; pelaTh 3ajJjauyd ¢ MPUMEHEHHEM
(bopMyIIBI 00IIETO WIEHA M CyMMBI HECKOJIBKHX TIEPBBIX YWICHOB;

HAXOAUTh 3HaueHus (yHKIUM, 3a7aHHOM (opmyioil, Tabmuuel, rpaukoM IO €€ apryMEeHTy;
HAXO/WTh 3HAUCHHE apryMEeHTa M0 3HAYCHUIO (DYHKIIMH, 33JaHHON TpaUKOM WITH TaOIHUIIEH;

olpeneNaATh CBOWCTBA (PyHKIMM MO ee rpaduKy; NPUMEHATh Tpaduyeckue MpeACTaBICHHs IMpU
pelLIeHUN YpaBHEHM, CUCTEM, HEPABEHCTB;
* OIMCHIBATh CBOMCTBA U3YyYEHHBIX (QYHKLUH, CTPOUTH UX IpauKu;
* crpouTh rpaduky N3ydeHHBIX (HYHKIHNA, 33JaHHBIX (POPMYIIOii, OTIMCHIBATH UX CBOWCTBA;
HCIO0JIBL30BATh NPHOOPETCHHbIC 3HAHUS W YMEHHSI B NPAKTHYECKOH JeATEeJbHOCTH H
MOBCEAHEBHOM KU3HU:
* JUISL BBIIIOJIHEHHUSI PAcyeToB MO (opMysaM, A COCTaBICHUS (POPMYII, BBIPAXKAIOLUINX 3aBUCUMOCTH
MEX/1y pealbHbIMU BEIMUMHAMU; JJI HAX0XKIEHUS HYKHOU (POpMyYJIbl B CIPABOYHBIX MaTepUallax;

MOJCIIMPOBAHUS INPAKTUYECKUX CUTyallMd W  HCCIEAOBAaHUSA IIOCTPOCHHBIX MOJCIEH C

HCIOJIb30BaHUEM ammapara aareOpsl;
* OMMCAHMS 3aBUCUMOCTEH MEXIY (PU3NUYECKUMHU BEIMUYMHAMU COOTBETCTBYIOUIMMHU (OPMYJIaMU, MPH
HCCIIEA0BAHUM HECIIOKHBIX ITPAKTUYECKUX CUTyalui;
* HHTEepIpeTaly rpauKoB peabHbIX 3aBUCUMOCTEN MEX/1y BETUUNHAMM.

I'eomerpus
Ymersn:
* TI0JIb30BAThCS FEOMETPUUECKUM SI3BIKOM ISl OIIMCAHUS MPEIMETOB OKPYIKAIOIIET0 MUPA;
* paCiio3HaBaTh rCOMETPUYCCKHUC (1)I/Il"ypI>I, pas3iinyaTtb UX B3aMMHOC PACITIOJIOKCHUC,

n300pakaTb T€OMETpHUECKUE (DUTYpBI; BBIMOIHATH YEPTEXM IO YCIOBHIO 3a]ad; OCYLIECTBIATH
npeoOpaszoBanus Guryp;
* pacro3HaBaTh Ha 4epTekax, MOJAEISAX U B OKpYKarolled 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHbIE
Tena, U300paxaTh UX;
* B IPOCTEHUIINX CITy4yastX CTPOUTh CEUEHHSI U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEIT;

MMPOBOAWTE OIICpallM HaId BCKTOPAaMH, BBIYHUCIATL JJIIMHY W KOOPJAWHATBI BEKTOpPA, YroJll MEXKAY
BEKTOpaMH;
* BBIYUCIIATE 3HAUYCHUSA TCOMETPUUCCKUX BECIINYUH ()IJ'II/IH, YIJIOB, HJ'IOI].[&)IC?I, O6’I)GMOB); B TOM 4HCIJIC:
s yrmoB or 0 go 180° ompenenars 3HaueHUS TPUTOHOMETPHUECKUX (YHKIMH IO 3aJaHHBIM
S3HAYCHHUAM YIJIOB; HAXOAWUTH 3HAYCHUSA TPUTOHOMETPHUICCKUX q)YHKHI/Iﬁ 110 3HA4YECHUIO OJIHOfI U3 HUX,
HaXOJUTh CTOPOHBI, YIJIbI U MJIOUIAIU TPEYroJIbHUKOB, JUIMHBI IOMAHBIX, TyT' OKPY>KHOCTH, IIOLIaei
OCHOBHBIX T€OMETPUYECKUX (PUTYp U PUTYp, COCTABIECHHBIX U3 HUX;
* pelaTth reoMeTpUYecKHe 3aJlaud, ONUpPasCh Ha U3y4YEeHHBbIE CBOMCTBA (PUIYyp M OTHOLICHUNA MEXIY
HUMH, MPUMEHAA JOIMOJIHUTCIIBHBIC ITOCTPOCHUA, anre6pa1/1qe01<m71 nu TpI/IFOHOMeTpI/I'-IeCKI/II\/’I arrmapar,
COO0paXKeHHsI CHMMETPHH;



IIPOBOAMTH J0KA3aTEJIbHbIE PACCYKICHHSI IPHU PELIEHUHU 3a/ad, MCHOJb3ysl U3BECTHBIE TEOPEMBI,
oOHapy>KuBasi BO3MOXKHOCTHU JJISl MX MCII0JIb30BaHMS;
* pemaTh IpocTeine IIaHUMETPUUECKHE 3a]Ja4l B IPOCTPAHCTBE;
HCIO0JIB30BATh NPHOOPETCHHbIC 3HAHUS M YMEHHSI B MPAKTHYECKOH JeATEeJbHOCTH H
NOBCEHEBHOI KNU3HU:
* JUIsl OIIMCAHUS PEaIbHBIX CUTYAallMi Ha SI3bIKE T€OMETPUN;
* pacyeToB, BKIIOYAIOMIUX MPOCTEHIIINE TPUTOHOMETPUYECKHIE (DOPMYJIBI;
* pElIeHNs FEOMETPUYECKHX 3a7a4 C UCIO0Ib30BaHUEM TPUTOHOMETPHH;
* pelIeHMs MPAaKTUYECKUX 3a7ay, CBA3AHHBIX C HAXOXKIACHUEM I€OMETPUYECKUX BEIMYMH (UCHOJIb3Ys
IIPU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUUYECKHE CPECTBA);
* IOCTPOEHUI r€OMETPUUECKUMH HHCTPYMEHTaMU (JIMHEWKA, YTOJIbHUK, LIUPKYJIb, TPAHCIOPTUD).

DJIeMeHTBI JIOTHKH, KOMONHATOPUKH, CTATHCTUKH M TEOPHH BePOSITHOCTE
YMmern:
"TIPOBOJUTH HECIIOKHBIC JI0KA3aTENIbCTBA, I10JIy4aTh IPOCTEUIIINE CIECACTBUS U3 U3BECTHBIX WM PAHEE
IIOJIyYEHHBIX YTBEP)KIEHUM, OLICHUBATh JIOTMYECKYI INPAaBUIBHOCTb DPACCYKIEHUH, HCIOJb30BaTh
IIPUMEPBI Ul WILTIOCTPALUN U KOHTPIPUMEPHI JJI OLIPOBEPIKEHUS YTBEPKICHHUI;
* M3BJIEKaTh HMH(pOpPMAIMIO, MPEICTABICHHYI0 B TaOMUIAX, Ha JuarpaMmax, rpaukax; COCTaBISATbH
TaOJIUIIBI, CTPOUTH JUArPaMMBbI U rpadukw;
* pemiaTb KOMOMHATOpPHBIE 33/1a4M IIyTEM CHUCTEMATHUYECKOro nepedopa BO3MOXKHBIX BapUaHTOB U C
HCIIOJIb30BAaHUEM IIPABUJIA YMHOKEHHS;
* BBIYMCIIATh CPEJHUE 3HAYECHHUS PE3YJIbTaTOB U3MEPEHNUI;
HAXOJUTh YacTOTy COOBITHS, MCHOJB3ysd COOCTBEHHBIC HAOJIOJCHHS M TOTOBBIE CTATUCTHUYECKHUE
JaHHbIE;
* HaXOJHUTh BEPOSTHOCTH CIIyJalHBIX COOBITHH B MPOCTEHIINX CITydasix;
HCIO0JIB30BATh NPHOOPETCHHbIC 3HAHUS W YMEHHSI B MPAaKTHYECKOH /JeATEJbHOCTH U
MOBCEAHEBHOM KU3HU:
* ISl BBICTPAUBaHMsI apryMEHTALMK TP 10KA3aTEIbCTBE U B JUAJIOTE;
* pacrio3HaBaHUsl JOTUYECKH HEKOPPEKTHBIX PACCyKICHUN;
* 3aIIMCH MAaTeMaTHYECKUX yTBEP KIECHUH, 10Ka3aTEIIbCTB;
* aHaJIM3a peajbHbIX YHUCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE AMArpaMM, rpadukoB, TaOIuUIL;
peleHusl MpaKTHMYeCKUX 3ajad B TOBCEJHEBHOW U MNpo(hecCHOHAIBHOW JAEATeNbHOCTH C
MCIOJIb30BaHUEM JIEUCTBUI € YHCIaMHU, TPOLIEHTOB, JUIMH, IUIOIIa e, 00beMOB, BPEMEHHU, CKOPOCTH;
* peleHust yueOHbIX U MPaKTHUECKUX 3ajiay, TPEOYIOIMX CUCTEeMaTHYeCKOro nepedopa BapuaHToB;
CPaBHEHHUs IIAHCOB HACTYIUIEHHS CIy4allHBIX COOBITHM, ISl OLIEHKH BEPOSITHOCTU CIy4ailHOIrO
COOBITHS B TPAKTUUYECKUX CUTYalLlUsAX, COTIOCTABICHUS MOJIENIN C peallbHON CUTYyalneH;
* IOHUMAaHUs CTAaTUCTUYECKUX YTBEPKIACHUM.

Pazgen 7. MaTtepnajibHO-TeXHHYECKHE YCJI0BHS 00pa30BaTeIbHOIO Npouecca
OobecnieyeHHOCTH MAaTEPUATBLHO-TEXHUYECKMMHU U MH(POPMALTMOHHO-TEXHHYECKUMH pPecypcamMmu

v’ DiexTpoHHOE yueOHOe mocobue « MareMaTika Ha KOMITBIOTEPax».
v' Cepus «1C: mxona». O0pa3oBarenbHbIi KoMILieke «Matemaruka.S-11.IIpakTukym».
v’ VHTepHET — HCTOYHUKU:
1. MunucrepctBo obpazoBanus PO:

e http://www.informika.ru/

e http://www.fipi.ru/

e http://www.edu.ru
TectupoBanue online: 5—11 kmaccer: http://www.kokch.kts.ru/cdo
Ommmrmanst 2-11 knacesrt: http://ph-tov.narod.ru/index/0-11
4.  Tlemarormueckas Mactepckas, ypoku B MlHTepHeT u MHOTOE npyroe: http://teacher.fio.ru

N
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http://www.informika.ru/
http://www.fipi.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo
http://ph-tov.narod.ru/index/0-11
http://teacher.fio.ru/

HoBble TexHonoruu B oopaszoBanuu: http://edu.secna.ru/main

[TyreBomuTens «B Mupe Haykm» JUIs MIKOJIBHUKOB: hitp://www.uic.ssu.samara.ru/~nauka
Merasunuknonenus Kupumna u Medomus: http://mega.km.ru

. Caiitpl «Mup SHIUKIIONEIUI, Hanpumep: http://www.rubricon.ru/;

NG

http://www.encyclopedia.ru

»ow

N

No ok w

Obecne4yeHHOCTHh YUeOHO-MEeTOAUYEeCKUMH KOMILJIEKTAMM U MeTOANYECKMMHU MOCOONSIMH
I'eomerpust, 7—9 kiaccel: yueOHUK JUIs 001meoOpazoBaTenbHbIX yupexaenuii / JI.C. AranacsH,
B.®. byrysos, C.B. Kagomues u 1. — M.: [Ipocsemenue, 2015.

A.I'. Mopaxosuu, CemenoB I1.B. CoObitus. BepositHoct. Cratuctuueckas o0paboTKa JaHHBIX.
JononHutenbHble maparpagel K Kypcy anredpel  7-9 kimaccoB  00mieo0pa3oBaTeIbHBIX
yupexaeHuil. — M.: Muemosuna, 2011.

Mopakouu A.I'. u np. «Anredpa,9». Hacte 1. Yuebuuk. Muemosuna, 2013

MopakoBuu A.I'. u np. «Anredpa,9». Hacts 2. 3agaunuk. Muemosuna2013

Anexcanaposa JI.A. Anre6pa,9. KoutponsHbie paboThI A yyamuxcsi 001eo0pa3oBaTeIbHbIX
yupexaeHuit: Kk yaeounky A.I'. Mopakosuua. M.: Muemo3una, 2012

Anexcanaposa JILA. Anre6pa,9. Camocrositensubie paboThl. M.: MueMo3uHa, 2012

Aranacsn JI.C., Byry3o B.®., I'mazkoB IO.A. u gp. I'eomerpus. 9 knacc. Meroauueckue
pexomenaanuu. M.: ITpocBemenue, 2016

[TomoB M.A. KoHTposIbHBIE W caMOCTOsTENbHBIE pPaboThl o anreope. K yueOnuky A.T.
Mopnkouua «Anredpa. 9 kiace». M.: Maemo3una, 2016

Cnucok 1uTepaTypsl VISl yYalMXCcs M YYUTeIs

JIsl yYUTeIIs:
PabunoBuu E.M. 3anaun u ynpaxHeHHsI Ha TOTOBBIX YepTexkax. 7-9 kmaccel. ['eomerpust. — M.
Wnexca, XappkoB: 'umuazus, 1999

MopakoBua A.I'., Tympumnckas E.E. Anredpa: Tectsr mist 7-9 xiaccoB o0meoOpa3oBar.
yupexaeHuii. — M.: Muemo3una, 2004

Tectpl. Matematuka. 5-11 xi. / Coct. M.A. MakcumoBckass u ap. — M.: OOO «AreHTCTBO
«KPITA «Omamny»: OO0 «M3patensctBo ACT», 2003

Anrebpa. Temarnueckue TpeHnpoBouHsle 3a1anus. 9 knace / C.C. Munaesa, JI.O. Pocnosa. —
M.: uznarensctBO «OKk3amen». — 141; 'MA. I'eomerpust. 9 knace. I'ocynapcTBeHHas HTOroBas
aTtrecrauus (B HoBo# ¢opme). Tunossle TecToBble 3a1anus / B.B. Mupommn. — M.:
u3naTenbeTBo «Ok3aMen». — 79, (Cepust «'UA. 9 k1. TumoBbie TeCTOBBIC 3aJaHUS»);

I'MA. Teomerpusi. ['ocymapcTBeHHass uToroBasi arrectanus (B HOBOM ¢opme). 9 Kiacc.
[IpakTHKyM 1O BBIMOJHEHMIO TUIOBBIX TecTOBBIX 3ananuii / I'.B. boxos, JI./I. Jlanmo. — M.:
n3arenbeTBo «IK3aMen». — 63, (Cepust «I'UA. 9 . [IpakTukym»)

U1 00yYaroIuXCsl:

Kpusonoros B.B. HecrangaptHele 3amanus no maremaruke: 5-11 kmaccel.-M.M3natenscTBo
«IlepBoe cents0ps» 2003.

AbnpammtoB b.M. Yunutech MbICINTh HECTaHIAPTHO»: KHMTa /i y4yamuxcs.-M.;I[IpocBemienue:
AO «Yuebnas nmutepatypa» 1996

OHuuknonenus. S nosnato mup. Benukue yaensie. — M.: OOO «M3natensctBo ACT», 2003;
OHuuknoneaus. S nmosHato mup. Maremarnka. — M.: OOO «M3parensctBo ACT», 2003;

O.10. Yepkacos, A.I'. fAkymeB Marematuka. CripaBounuk. — M.: ACT-IIPECC LIKOJIA, 2006:
Ounuknoneaus aisa nereut. T. 11, Maremartuka, M., 1998.

CemenoB E. E. 3a crpanuunamum yweOHuka reomerpuu: I[locobue g ywamwmxcs 7—9 ki
o0meo0paszoBar. yupexacHuin.— 2-¢ n3. nepepad.— M.: [Ipocsemenue, 1999.—286 c.
JIpicenko @.dD. Y4eOHO-TPEHHPOBOYHBIE TECTOBbIE 3ahaHus «Majoro» EI'D mo maremaTuku
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http://edu.secna.ru/main
http://www.uic.ssu.samara.ru/~nauka
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://kaygorodova.ru/images/stories/Geometriya_7_kl/E_E_Semenov_za_stranizami_ushebnika_geometrii.zip

PocroB-na-Jlony; uznarensctBo «Jlernony», 2008;

9. Crynenenkas B.H. MaremaTtuka: cucrema noarotoBku yuamnuxcs Kk EI'D, Bonrorpan, 2004;

10. T'ocymapcTBenHas uroroBasi arrecranus (B HOBO# (opme). Tumossie TecToBble 3amanus / B.B.
Mupommn. — M.: U3parenbctBo «Ox3amen». — 78, (Cepust «['MA. 9 kacc. Tumossie TecTOBbIE
3a/IaHU»)

11. THUA. Anre6pa. Tematuueckas paboyvast TETpajib s MOATOTOBKU K K3aMeHY (B HOBOM ¢opme). 9
knacc / .B. Slmenko, A.B. Cemenos, I1.1. 3axapoB. — M.: uzgatensctBo «Ik3amen». — 208 c.

12. TUA. Marematuka. 9 knacc. ['ocygapcTBeHHast UTOroBas arrectamnus (B HoBoi (opme). Tumnossie
tectoBble 3aganns / C.C. Munaesa, T.B. Komecuukosa. — M.: U30aTeIbCTBO «DK3aMeH». — 62,
(Cepust «I'MA. 9 k1. TunoBbie TECTOBBIC 3aTaHUS)

13. T'ocymapcTBeHHas uTorosas arrecranus (B HoBoi hopme). MaremaTnka: coopuuk 3amanmii / JI. /1.
Jlanmo, M.A. IlomoB. — M.: usnmarensctBo «Ok3amen». — 158, (Cepus «I'MA. COopHuK
3a/IaHUI»)

Pa3znen 8. KanenpapHo-reMaTuuyeckoe nJiaHMpPOBaHUE

KanennapHo -reMaTH4eckoe NJIaHUPOBaHMe 110 MaTeMaTHKe B 9 kJacce
1o yueOHuKy «Auredpa 9 kiace» noa peaakuueii A.I'. Mopakosuya M.; Muemo3una 2013 r.
no yueouuky «I'eomerpus 7-9» noa penakuueii JI.C.Aranacsan. M.;IIpocsemenne 2015 r.

4 4. B Hexe0, Bcero 136 yacos + 2 4. B Heae10, Bcero 68 4. = Beero 204 y.

Homep HaumenoBann
ypoOKa Tema ypoxos € JTUCHHUILINHBI
1 | @opMysbl COKPAIEHHOTO YMHOKEHUS a
2 | BBonHOe moBTOpEeHUE r
3 | PaznoxkeHne Ha MHOXKHUTEIIN a
4 | YpoleHne BeIpa)KeHU I a
5 | BBogHOE MOBTOpEHUE r
6 | Pemenue ypaBHeHH a
7 | Pemienue cuctem ypaBHEHHM a
8 | [ToHsATHE BEKTOpA r
O | JInHeliHbIEC M KBaJAPATHHIE HEPABEHCTBA a
10 | [TonsiTue BekTOpa r
11 | JIuneliHbIe U KBapaTHBIC HEPABEHCTBA. a
12 | JIu"enHbIe U KBaJpaTHBIE HEPABEHCTBA a
13 | CnoxeHue U BEIYATAHUE BEKTOPOB r
14 | PaunoHa/IbHBIE HEPABEHCTBA a
15 | PaunoHanbHbIE HEpABEHCTBA a
16 | Bxoonoii konmpo.ib a
17 | CnoxeHue v BEIYUTAHUE BEKTOPOB r
18 | PannoHanibHbIE HEPABEHCTBA a
19 | PaunoHanbHbIE HEpABEHCTBA a
20 | YMHOXkeHHe BeKTOopa Ha ynciio [I[puMeHeHrne BEKTOPOB K PEIICHUIO 3a7a4 r
21 | MHOXecTBa U onepaluy HaJl HUMU a
22 | MHOXkecTBa U onepaluy HaJl HUMU a
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23

YMHOKeHHe BeKTopa Ha uncio [IpiMeHeHne BEKTOPOB K PEIICHUIO 3a/1a4

24

CucreMsl panrOHAJIbHBIX HCPABCHCTB

25

Cucremsbl panrOHAJIbHBIX HEPABCHCTB

26

YMHOXKEHHE BCKTOpA HA YHUCJIO HpI/IMeHeHI/Ie BCKTOPOB K PCIICHHUIO 3aaa4

27

Cucremsbl panrOHAJIbHBIX HEPABCHCTB

28

Konmponvnaa pavoma Nel no meme ""Hepasencmea u cucmemoi
Hepasencms"’

Qe M|

29

Koopaunatsl BekTopa

30

OCHOBHBIE TOHATHUA

31

OCHOBHBIC TTOHATHS

32

Koopaunatel BekTopa

33

OCHOBHBIC TIOHATHS

34

OCHOBHBIE TOHATUA

35

Pemenue 3amau

36

OCHOBHBIC TTOHATHS

37

Meroasl pemeHns CUCTEM YPaBHEHHU

38

Koumponvnasa paooma Ne2 no meme "Bexkmoput"’

39

Meroasl pemeHns CUCTEM YPaBHEHHU

40

MeTobl peICHUA CUCTEM ypaBHCHI/Iﬁ

41

HpOCTGﬁIHHC 3a/la4ud B KOOpAWHATax

42

Meroasl pemeHns CUCTEM YPaBHEHHM

43

MeTobl pEeICHUA CUCTEM ypaBHCHI/Iﬁ

44

[Ipocreitmme 3aga4n B KOOpAMHATAX

45

MeTobl peICHUA CUCTEM ypaBHCHI/Iﬁ

46

Meroasl pemeHns CUCTEM YPaBHEHHUU

47

VYpaBHEHHE OKPYKHOCTH U ITPAMOMN

48

CucreMsl ypaBHeHI/Iﬁ KaK MaTeMaTH4YC€CKUC MOACIIN PCAJIbHBIX CI/ITyaI_II/Iﬁ

49

CucreMsl ypaBHeHI/Iﬁ KaK MaTCMaTUYCCKUEC MOJCIN PCAJIbHBIX CI/ITyaHI/Iﬁ

50

YpaBHEHHE OKPYKHOCTHU U IIPAMOI

51

CucreMsl ypaBHeHI/Iﬁ KaK MaTCMAaTU4YCCKUE MOJCIN PCATIbHBIX CI/ITyaHI/Iﬁ

52

CucreMsl ypaBHeHI/Iﬁ KaK MaTCMaTUYCCKUEC MOJACIIN PCATIbHBIX CI/ITyaLII/Iﬁ

53

YpaBHEHHE OKPYKHOCTHU U IIPAMOI

54

CucreMsl ypaBHeHI/Iﬁ KaK MaTCMAaTUYCCKUEC MOJCIIN PCATIbHBIX CI/ITyaHI/Iﬁ

55

CucreMsl ypaBHeHI/Iﬁ KaK MaTCMAaTUYCCKUEC MOJCIIN PCAJIbHBIX CI/ITyaI_II/Iﬁ

56

Pemenue 3agau

57

Konmponvnas paoomaNe3 no meme ""Cucmemot ypaguenuii"’

58

Onpenenenne unciaoBoi pyHkiuu. O0macTh onpeneneHus, 001acTb
3HaUCHUHN QYHKINH

{<~J <~ B T IR S I <- T o I =V R <~ T s N R <~ =T (s T I I <~ s B I <~ VI s T R S I < o I I < S <~ s B I <~ TO =V e B I =V I R B

59

Pemenue 3amau

—

60

Onpenenenne uynciaoBoi pyHkiuu. O0macTh onpeneneHus, 00J1acTb
3HaUCHUN QYHKINH

61

Onpenenenne unciaoBoi pynkuu. O0macTh onpeneneHus, 00JacTb
3HaUCHUN QYHKINH

62

CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC yTia

63

Onpenenenue uncnoBoit pyHkuuu. O01acTh onpeaeneHus, 001acTh
3HaYeHUH QYHKIHUU

64

CriocoOb! 3a1aHus PYHKIUI
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65

CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC yTia

66

Crioco0sb1 3a1aHus PyHKIUI

67

Crnioco0sI 3a1anus QyHKIIHAN

68

CooTHO1IEHUS B TPEYTOJIbHUKE

69

Crnioco0sI 3a1anus GyHKIAN

70

CgoiicTBa (yHKIMH

71

CooTHOIIEHUS B TPEYTOJIbHUKE

72

CgoiicTBa GyHKIIHHA

73

CgoiicTBa (yHKIMH

74

CooTHoOIICHHUS B TPEYTrOJIBHUKE

75

CgoiicTBa (yHKIMH

76

YeTHble U HEYETHBIE PYHKIINU

77

CooTHOIICHHUS B TPEYIrOJIBHUKE

78

UYerHble 1 HEUETHBIE (YHKIIUN

79

Konumponvnaa paboma Ne4d no meme ""Ceoiicmea dpynxyuu"’

80

CooTHOIIEHUS B TPEYTOJIbHUKE

81

®ynxiun y=x" (n € N) | ux cBoiictra n rpadux

82

®ynkiun y=x" (n € N) | ux coiicrsa u rpaduk

83

Pemenne 3agau

84

®ynkiun y=x" (n € N) | ux coiicrsa u rpaduk

85

Oynkiun y=x" (n € Z) | ux coiicta n rpaduk

86

Pemenne 3agau

87

Oynkiun y=x" (n € £) | ux cBoiicta n rpaduk

88

Oyuxnun y=x" (n € Z) | ux cBoiicTBa n rpaduk

89

Konmponvnaa pavoma Ne5 no meme ""Coomnowenus 6 mpeyzonvnuxe'

e T I <~ A=~ s T I I <~ s N <= = (T =T <~ o N I <~ SIS I <~ B B =T R < B B AR - IR <

90

— 3 I o
Oynkuus , ¥ = VX g caoiictea n rpapux

91

— 3 o )
Oynkius Y = VX | ¢¢ coiictea n rpaduk

92

HpaBI/IHLHHe MHOT'OYT'OJIbHUKH

93

— 3 I o
Oynkuus ¥ = VX g coiicTBa u rpapuk

94

Konmponvnaa pavomahe 6 no meme "Hucnogvie pynkyuu'

95

HpaBI/IHLHHe MHOT'OYT'OJIbHUKH

96

YwucaoBeIe IMOCISIOBATEILHOCTH

97

YucnoBbIe IIOCIEA0BATEILHOCTH

98

HpaBI/IHLHHe MHOT'OYT'OJIBHUKH

99

YucnoBbie IMOCJICAOBATCIBHOCTHU

100

YucnoBbIe IIOCIEA0BATEILHOCTH

101

HpaBHHBHBIe MHOT'OYT'OJIbHUKH

102

Apudmernueckast mporpeccus

103

Apudmerndeckast mporpeccus

104

JInmuHa OKpY)HOCTH U IUIONIAJb Kpyra

105

Apudmernueckast mporpeccus

106

ApudmeTrndeckast mporpeccus

107

JlinHa OKpY>KHOCTH U IIOLIA](b KpyTra

108

Apudmerndeckast nmporpeccus

{<-J0 Bl B I <~ =V s T =T I <~ s B I <~ =T s Y S =S < o I =V I <R Bl B IR S IR <}
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109

['eomeTpuueckast mporpeccus

110

JnmiHa OKpYy)HOCTH U IUIOIIAAb Kpyra

111

['eomeTpuyeckas mporpeccus

112

I'eomeTrpuueckas nporpeccust

113

JlnHa OKpY>KHOCTH U ILJIOIIAAb KpyTa

114

I'eomeTrpuueckas nporpeccust

115

I'eomeTrpuueckas nporpeccust

116

Penrtenue 3amau

117

Konmponvnas paooma Ne 7 no meme "Hucnogoie
nocnedogamenvhocmu'’

[-I B B I T B SIS I < B B I <}

118

Komb6unaropnsle 3agaun

119

Penrtenue 3anau

120

Komb6unaropnsle 3agaun

121

Komb6unaropnsle 3agaun

122

Pemenne 3agau

123

CraTuctuka - qu3aitH nHPOpMauu

124

CrarucTuka - 1u3aiH uHGOpMAaIIU

125

Konumponvnas paboma Ne8 no meme "/[nuna okpyrcnocmu u niouwyaos
Kpyza"

o B I R I =S s N IS I < (e I R =+

126

CraTuctuka - qu3aitH nHPOpMauu

127

[Ipocreitmme BEpOATHOCTHBIE 3a0a4H

128

IlonsiTHE ABMXKCHUSL. CI/IMMeTpI/IH

129

[Ipocreiimme BEpOATHOCTHBIE 3a0a4H

130

HpOCTGﬁIHHC BCPOATHOCTHLIC 3a/la9u

131

[TonsTne nBuxenus. Cummerpust

132

3KCHepI/IMeHTaHBHLIC JaHHBIC 1 BEPOATHOCTU COOBITHI

133

3KCHepI/IMeHTaHBHLIC JaHHBIC 1 BEPOATHOCTU COOBITHI

134

[TapannenpHbINA IEPEHOC U TOBOPOT

135

Konmponvnas paooma Ne 9 no meme "' Inemenmor kKomounamopuxu u
meopuu eepoamuocmeit’’

f<CI B B IR <SR I =V e I I =T (R T Bl B I <= B <

136

YucnoBbie BBIPAXKCHUSA

137

[TapannenpHbINA IEPEHOC U TOBOPOT

138

YucnoBbie BBIPAXKCHUSA

139

YucnoBbie BBIPAXKCHUSA

140

Pemenue 3agau

141

YucnoBbie BBIPAXKCHUSA

142

Yucii0BbIE BBIPAKEHUS

143

Pemenue 3amau

144

Yuncii0BbIE BBIPAKEHUS

145

DByKBEHHBIE BBIpaXKEHUS

146

Pemenue 3amau

147

ByKBEHHBIE BBIpaXKEHUS

148

BYKBCHHBIC BBIPAKCHUSA

149

Konumponvnasa paooma Ne 10 no meme ""/[eusrxcenue"

150

BYKBCHHBIC BBIPAXKCHUS

151

BYKBCHHBIC BBIPAXKCHUS

<SR IR <V (e Y I VI I S s T R R = I e B - I -2 B B I - B e B =
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152

DJIEMEHTHI JIOTUKU U TEOPUU BEPOSATHOCTEH B FT€OMETPHUH

153

YpaBHeHHUs

154

YpaBHeHus

155

[TapamienpHble npsMbIe

156

YpaBHeHus

157

YpaBHeHHUs

158

PaBeHCTBO TpEeyroJbHUKOB

159

YpaBHeHus

160

HepasencrBa

161

[Tonobue TpeyroabHIUKOB

162

HepasencrBa

163

HepaBeHncrtpa

164

CooTHOIICHHUS B TPEYIrOJIBHUKE

165

HepasencrBa

166

Hepagenctsa

167

OKpyXHOCTb

168

Cucremsbl ypaBHCHI/Iﬁ H HCPABCHCTB

169

CucTtembl ypaBHEHUW U HEPABEHCTB

170

YeTplpexyroJbHUKN

171

Cucremsbl ypaBHeHI/Iﬁ 1 HCPABCHCTB

172

CucTtembl ypaBHEHUW U HEPABEHCTB

173

[Tnomanu puryp

174

CucTtembl ypaBHEHUW U HEPABEHCTB

175

Cucremsbl ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

176

Ilposepounas pavoma no Kypcy zeomempuu (hopmam OI'3)

177

DyHKIMH U TpaduKu

178

OyHKIUYU U TpadUKu

179

Hrtoroselii ypok

180

OyHKIUYU U TpadUKU

181

@yHKIMH U TpaduKu

182

[Ipenmer crepeomerpun

183

OyHKIUYU U TpadUKU

184

IIporpeccun

185

MHororpaHnHuk

186

IIporpeccun

187

IIporpeccun

188

[Ipusma. IIpAMOyroabHBIN apaIeNIeNIIE]]

189

Hmozosasn konmponwvhan paboma (hopmam OI'3)

190

Hmozosan konmponwvnaa paboma (popmam OI'3)

191

[Iporpeccuun

192

IIporpeccun

193

O0BeM Tera.

194

[Iporpeccun

195

Pemenue 3amau

196

[Mnpamuna

197

Pemenue 3amau

{=> B B B =S I <- T e T =R (R < < <~ s N I <~ VI s T = I <~ s B I <~ R =S s N R S I <~ o I =T <~ s B I < =T (TN I I <~ T s B I <~ =V s N - < o I <V R <CI l H IE <-T I = e B =R IR R B
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198 | Pemenue 3amaq

199 | Hunuaap

200 | Konyc

201 | Pemenue 3amay

202 | Pemenue 3amay

203 | Cdepa u map

Q|||

204 | Pemenue 3amay

Pasznen 9. KOHTpOJILHO-I/I3MepI/ITeJILHLIe MaTepualjibl, HOPpMbI OLEHKHA 3HAHUHA Yqamuxcs
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N

Kputepuu u HOpMBI OLleHKH 3HAHUIA, YMEHUI U HABBIKOB 00y4alOIIUXCS.
1. OueHka NMCbMEHHBIX KOHTPOJIBLHBIX PadoT 00y4alouuxcs.
OTBeT OLIEHUBAETCSI OTMETKOU «5», ecln:
- paboTa BHINOJIHEHA MMOJTHOCTHIO;
- B JIOTMYECKHUX PACCYKJICHUSIX U 000CHOBAHUHU PEIICHHS HET MPOOENIOB 1 OMHOOK;
- B pEUICHUH HET MAaTeMaTHYEeCKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIMHUCKA, KOTOpas He
SIBJIIETCS CJIECTBUEM HE3HAHUS WJIM HEMIOHMMaHUs y4eOHOIro MaTepuana).
OtmeTka «4» CTaBUTCS B CIIEAYIONIUX CIydasK:
- paloTa BBINOJIHEHA [TOJIHOCTHIO, HO OOOCHOBAHUS IIAroB PELIEHUSI HEAOCTATOYHBI (€CIIN YMEHUE
00OCHOBBIBATh PACCYKIEHUS HE SBISIIOCH CIIEIIUATBHBIM O0BEKTOM MPOBEPKHU);
- JIONYIIEHBI OJTHA OIIMNOKA WM €CTh JBa — TPU HEJ0UYETa B BBIKIIQ/IKAX, PUCYHKAX, YSPTEKAX HITU
rpadukax (eciau 3TH BUJIbI pa0OT He SBISUIUCH CIIEHUATBHBIM 00BEKTOM IPOBEPKH).
OtMeTKa «3» CTaBUTCS, €CIIH:
- jomyieHo Ooiiee oJHOUM omHOKH WU Oosee IByX — TPEeX HEJAO0YETOB B BHIKIAJAKAX, YEPTEKaX
WM rpadukax, Ho odoydaromuiics obaanaer o0sA3aTeIbHBIMA YMEHUSIMH I10 IPOBEPSIEMOIl TeME.
OtMmeTKa «2» CTaBUTCS, €CIIU:
- JIOMYIIEHbl CYIIECTBEHHBbIC OIMMOKH, TOKa3aBIIMe, YTO OOyd4aromuiics He o0namaer
00s13aTeTbHBIMU YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

Y4auTens MOXKET TMOBBICUTh OTMETKY 3a OPUTHHAIBHBIN OTBET Ha BONPOC WM OPUTHHAIBLHOE
pellieHre 3a1auu, KOTOPbIe CBUAETEIbCTBYIOT O BHICOKOM MaTeMaTHYE€CKOM Pa3BUTHUU 00Y4YalOIIErocs;
3a peuieHHe Oosiee CIIOKHOM 3aJaydl WM OTBET Ha OoJiee CIIOXKHBI BONPOC, MPEJIOKEHHbIE
oOyuarolemMycs JOTIOTHUTEIHHO MOCIIE BBIMOTHEHHSI UM KaKUX-THO0 APYruX 3a/laHui.

2. OneHka yCTHBIX OTBETOB 00y4aroImXxcs.
OTBeT OlLIEHUBACTCA OTMETKON «5», €CITU YUEHUK:
- TIOJHO pacKpbUl COAEp)KaHHWEe MaTepuana B o00beMe, NPEeayCMOTPEHHOM IpPOrpaMMoOi U
Y4eOHHUKOM;
- UB3JI0KWJ MaTepuaj rpaMOTHBIM SI3bIKOM, TOYHO MCIOJIb3Ysl MAaTEMaTHUECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, B OIIPEAECICHHON JJOTUYECKON MOCIEN0BATEIbHOCTH;
- TPABWIBHO BBITIOJIHUI PUCYHKH, YEPTEKH, IPauKH, COMyTCTBYIOLINE OTBETY;
- TOKa3ajJ yMEHHUE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMHM MPUMEPAMHU, IPUMEHSTh €€ B HOBOMU
CUTYallMH PU BHIIIOJHEHUH NTPAKTUYECKOTO 3a/1aHuUs;
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- IpPOJAEMOHCTPUPOBAI  3HAHWE  TEOPUM  paHEE  M3YYEHHBIX  COINYTCTBYIOUIMX  TEM,
c(hOPMUPOBAHHOCTh U YCTOMYHUBOCTh UCMOJIb3YEMbIX IIPU OTBETE YMEHUMN U HABBIKOB;
- OTBEYaJ CaMOCTOSATENbHO, 0€3 HABOISIINX BOIIPOCOB YUUTEIIS;
- BO3MOXHBI OJIHA — JIBE HETOYHOCTH IPU OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB WU B
BBIKJIAJIKAX, KOTOPBIE YYEHUK JIETKO UCIIPABUII IIOCJIE 3aMEYaHusl YUUTEIIS.
OTBeT OlLIeHHWBAETCS OTMETKOU «4», €CIIU yIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM Ha OLICHKY «5»,
HO IIPY 9TOM UMEET OJIUH U3 HEJAOCTATKOB:
- B U3JIOKEHHUHU JIOMYIIEHbI HEOObIIKe MPoOebl, He MCKA3UBIIEEe MAaTeMaTHUECKOE COJEpKaHUE
OTBETA;
- JONYyWEHbl OJMH — [IBa HEIO0YeTa IPU OCBELIEHUH OCHOBHOI'O COJAEpPXKaHUSA OTBETA,
HCIIPABJICHHBIE I10CJIE 3aMEUYaHUsl YUUTEI;
- JOmyIIeHbl omunbka win 0osee AByX HEIOYETOB IIPHU OCBEUICHHH BTOPOCTENEHHBIX BOIIPOCOB
WJIY B BBIKJIQJIKAX, JIETKO MCIIPABJICHHBIC ITOCIIEC 3aMEYaHUs yUYUTEIS.
OtMmeTka «3» CTaBUTCS B CIEAYIOIIUX CIIydasaX:
- HETOJIHO PACKPBITO COJepKaHNEe MaTepuaia (CoJepKaHue M3JI0KEHO (parMeHTapHO, HE BCEeraa
MOCIIeI0BATENbHO), HO MOKa3aHO 00llee MOHMMaHUE BOMPOCA W MPOJAEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIE JUJIS1 YCBOCHUS IIPOrPAMMHOIO MaTEpHUAIIa;
- UMENHCh 3aTpyJHEHHs WM JOMYIIeHbl OIMMOKM B  ONpEACTCHHH MaTeMaTHYeCKON
TEPMUHOJIOTUH, YEPTEXKAX, BBIKIAAKAX, UCIPABICHHBIE ITOCIE HECKOJBKUX HABOIALIUX BOIPOCOB
YUUTEIIS;
- YYEHUK HE CIpaBWiICid C IPUMEHEHHUEM TEOPUU B HOBOW CHUTyallud IIPU BBIIOJIHEHUU
MPAKTUYECKOrO 3a/IaHus, HO BBIMOIHWII 33/IaHUs 00SI3aTENILHOTO YPOBHS CIIOXKHOCTH MO JaHHON
TEME;
- NpU JOCTaTOYHOM 3HAHUM TEOPETUYECKOrO0  MaTepuaia  BbIABIEHA  HEIOCTAaTOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.
OtMmeTKa «2» CTaBUTCS B CIEAYIOLIUX CIIyqasax:
- HE PacKpbITO OCHOBHOE COJIEp KaHHUE yueOHOro MaTepuaa;
- o0Hapy>KeHO He3HaHHWE YYEHHUKOM OoJiblIel WK Hanbosee BaXXHOM yacTu yueOHOro MaTepHana;
- JIOTYIIEHbl OIIMOKM B ONPENCJIICHWH TMOHATHH, NIpPHU HUCHOJIB30BAaHUU MaTeMaTH4YECKON
TEPMUHOJIOTHH, B PUCYHKAX, YepTexkaxX MM rpadukax, B BbIKJIAJKaX, KOTOpble HE MCIPaBIIEHBI MOCIEe
HECKOJIBKMX HAaBOJAIIMX BOMPOCOB YUUTES.
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