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IHosicuuTennLHAA 3aIHCKA

[IpenonaBanue yuebHoro mpeamera «Martematuka» B 2023-2024 yyeGHOM romy
BEeJAETCSI B COOTBETCTBHM CO CIEAYIOIIMMU HOPMAaTUBHBIMU U PACIOPSAUTEIbHBIMU
JIOKyMEHTaMHU:

1. ); denepanbubiii 3akoH ot 29 pekabps 2012 r. Ne 273-®@3 "OO6 obOpa3oBaHuU B
Poccuiickoit denepanun (nanee — 3akoH);

2. @enepalibHbIil  TOCYIApCTBEHHbI  00pa3oBaTeNbHbIM  CTaHIApPT OCHOBHOTO
obmiero o0pa3oBaHUs, YTBEPXKACHHBINM mMpukazoM MUHUCTEpCTBA OOpa3oBaHUS W HAYKH
Poccutickoit ®eneparuu ot 17 nexadps 2010 r. Ne 1897, B penakumnu npukaza MuHOOpHAyKH
Poccun ot 11.12.2020 r. Ne 712 (ganee — ®I'OC O0OO0);

3. @OenepalibHbIil  TOCYIApCTBEHHbI  00pa3oBaTeNbHbI  CTaHIAPT OCHOBHOTO
obmiero oOpa3oBaHMsI, YTBEPKICHHBIA MpHKa3oM MUHHCTEpCTBA MpocBenieHus Poccuiickoi
®enepanun ot 31 mas 2021 1. Ne 287 (manee — ®I'OC O00-2021

4. ®DenepanbHbIi TOCY1apCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT CPEIHETO OOIIEro
00pa3zoBaHMs, YTBEP)KIACHHBIN TpHKa3oM MHHHCTEpCTBa 00pa3oBaHUS M Hayku Poccuiickoi
@eneparun ot 17 mas 2012 r. Ne 413, B pemakium npukaza MunoOpHayku Poccum ot
11.12.2020 1. Ne 712 (manee — ®I'OC COO) (mia X-XI kmaccoB Bcex 0011e00pa3oBaTeIbHbIX
opraHu3aIui);

5. [Tpuxaz Munnpocsemienust Poccuu ot 22.03.2021 Ne 115 "OOG yrBepxaeHUu
[Topsinka opraHu3anmi ¥ OCYILECTBJICHUS 00pa30BaTENbHON MAEATEIBHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTeIbHbIM MporpaMmaM - o0pa3oBaTeNIbHBIM MPOrpaMMaM HAa4yaJlbHOTO OOILEro,
OCHOBHOTO 0011IeT0 1 cpeaHero obmiero oopa3oBanus';

6. YHuBepcaibHble KOIU(GUKATOPHI PACHpPEENIEHHBIX IO KJaccaM IMPOBEPSIEMbBIX
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIBHON MPOrpaMMBI MO YPOBHSIM
o0miero o0pa3zoBaHMs U AIEMEHTOB COJIEPIKAHUA 0 YUeOHBIM MpeaMETaM AJIs UCIIOIb30BAHUS B
denepanbHBIX W PErHOHAIBHBIX MPOIEIypax OIEHKH KadecTBa oOpa3oBaHUS, OJOOPCHHBIC
pemieHueM ¢eaepanbHOro y4eOHO-METOJUYECKOro OOBEAMHEHUs MO 00I1eMy 00pa30BaHUIO
(manee — ®YMO) (mporokonm ot 12.04.2021r. Nel/21), moaroroBneHHble DenepaibHBIM
rOCyIapCTBEHHbIM  OIO/DKETHBIM ~ HAy4yHbIM  yupexkaeHuem  «DenepalbHblii  UHCTUTYT
MEIarornIecKuX HW3MEpEeHUN» W pa3MelleHHbie Ha caiite https:/fipi.ru/YHUBEpCcaTbHBIN

KOEHQ}HK&TO[Z ;

Pabouas mporpamma cocraBiena B pamkax YMK mo Martemaruke 5-9 kimacchbl (aBTOpBI:
A.I' ' Mep3mnsxk, B.b.Ilononckuii, M.C. Skup. - uznarensckoro neurpa «Benrtana-I'pad») u YMK
no I'eomerpuu 7-9 knaccel (aBropsl: JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues u ap. — M.:
Ipocseienwue, 2018).

Kpr aJ'IFe6pBI 7-9 knaccoB sBisieTcs 0a30BBIM I MaTeMaTHYCCKOI'O 06pa3OBaHI/I$I n
PasBUTHUA HIKOJIbHUKOB. AJ'IFG6paI/I'-I€CKI/I€ S3HAHUA W YMCHHA H€O6XOHI/IMI>I IJid U3YUCHUSA
TreoOMETpHUUu B 7-9 KJj1accCax, aJ'IFe6pBI U MaremaThueckoro anamms3a B 10-11 KJ1acCax, a TaKXKEC
HN3YUCHUA CMCIKHBIX NUCHUIIIINH.

HpaKTqucxaﬂ 3HAYMMOCTh HIKOJIBHOTO KypCa I€OMCTpHUU 7-9 KI1accoB COCTOUT B TOM,
qTO0 HOpeAMETOM €TI0 H3YUCHUA SABJIAIOTCA IMPOCTPAHCTBCHHBIC q)OpMI)I N KOJIMYCCTBCHHBIC
OTHOLICHUA PpCaJIbHOTO MHPpA, OIMMCAHHBIC MATCMATHUYCCKUMH MOJICIISIMU. B COBpPCMCHHOM
06HI€CTB€ MareéMaTudeCckas 1nmoaroToBKa H€06X0)II/IM3, KaXXZI0OMY Y€JIOBCKY, TaK KaK MaT€MaThKa
MMPUCYTCTBYCT BO BCCX C(I)ean YeJI0BEUYECKOM ACATCIIBHOCTH.

Marematuka SBJISE€TCS OJHUM M3 ONOPHBIX WIKOJBHBIX MpeaMeToB. MaTemaruueckue
3HaHUSA U YMEHHS HEOOXOIUMBI ISl M3Yy4eHUS CMEXHBIX JAUCUUIUIMH (pusuka, reorpadus,
XUMHUS, MTHPOPMATHKA U Jp.).

OnHoil M3 OCHOBHBIX Li€Jie M3yYEHUs MATEMaTUKHU SBISIETCS Pa3BUTHE MBIILUICHUS,
npexae Bcero (opMHUpOBaHHE aOCTPakTHOTO MbIUIeHUsI. C TOYKM 3pEHUS BOCIUTAHUS
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TBOPYECKOH JMYHOCTH OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYpPY MBIIUICHHS yYalluxcs, KpoMme
QITOPUTMUYECKUX YMEHHUI M HaBBIKOB, KOTOpbIE COPMYIMPOBAHBI B CTAHJAPTHBIX MpaBHIIAX,
dopMmynax M anropuTMax JICHCTBHUN, BOLUIM 3BPHUCTUYECKHE NPUEMBI Kak oOOILEro, Tak M
KOHKPETHOI'0 XapakTepa. DTU NpUEMBI, B YaCTHOCTH, (POPMHUPYIOTCS IIPU OUCKE PEIICHUs 3a1a4
BBICHIMX YPOBHEH CI0XKHOCTH. B mporiecce n3ydeHus MaTeMaTHKHU Takke GOPMHUPYIOTCS M TaKue
Ka4yecTBa MBILUIECHHS, KaK CUJIa U THOKOCTb, KOHCTPYKTUBHOCTh M KPUTUYHOCTb. JlJ1s1 ananTauuu
B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE BaXXHBIM (PaKTOPOM SBISAETCS (POPMHPOBAHUE
MaTeMaTHYeCKOr0 CTUJISL MBIIUICHHS, BKJIIOYAIOIIEr0 B ce0s HMHAYKUUIO U JACTYKILHIO,
0000IIeHNe M KOHKPETHU3alUI0, aHAaIM3 M CHHTE3, KJIACCU(UKALMIO M CUCTEMAaTU3aIHIo,
abcTparupoBaHue U aHAJIOTHUIO.

O6y‘l€HI/Ie MaTeMaTuKe I[aéT BO3MOXHOCTb IKOJIbHUKAM HAYUYUTLCA INIAHHPOBATH CBOXO
ACATCIIBHOCTh, KPUTUYCCKH OLICHHUBATH eé, MNPpUHHUMATh CaMOCTOATCIIbHBIC PCUICHUA, OTCTAUBATh
CBOM B3I'JIA1bI U Y6G)I(I[6HI/IH.

B mponecce U3ydCHUA MATCMATUKH HIKOJIbHUKHW Y4aTCd HU3JilaraTb CBOW MBICIIHA SACHO U
HNCYCPIIBIBAIOIIIC, an/I06peTa10T HaBBIKH YETKOTO U I'paMOTHOI'O0 BBIIIOJHCHHA MAaTEMAaTHUYCCKUX
3aHI/ICGI71, IIpU 3TOM HUCIIOJIB30BAHHUC MATCMATUUCCKOT'O A3bIKa IMMO3BOJIACT pa3BUBATH Y yJalllUXCA
T'PaMOTHYIO YCTHYIO U IIMCBMCHHYIO pPCYb.

3HaKOMCTBO C HCTOpHGﬁ Pa3BUTHA MATCMATHKU KAK HAYKH (I)OpMI/IpyeT Yy ydammxcs
MNpeaACTaBJICHUA O MATCMATHUKE KaK 4aCTHU O6HI€‘-I€JIOBG‘-IGCKOI>1 KYJIbTYPBHI.

3HauuTENbHOE BHUMAHUE B U3JI0KEHUH TEOPETUUECKOI0 MaTepuasa Kypca yAelseTcs ero
MOTHBAIIMH, PACKPBITHUIO CYTH OCHOBHBIX MOHATUH, Haed, MeTofoB. OO0ydeHHe MOCTPOCHO Ha
0a3ze TEOpUM pa3BUBAIOLIET0 OOY4YEHHUS, YTO JIOCTUIaeTCsi OCOOCHHOCTSIMH M3JI0KEHUS
TEOPETUYECKOr0 MaTepuaia M yNpaXHEHUSMH Ha CpaBHEHHE, aHAllU3, BBIJCJICHUE TJIaBHOTO,
YCTAHOBIICHWE  CBs3el, Kiaccupukamuio, oOoOmenue u  cucremarusanuio. Ocobo
AKLIEHTUPYIOTCSA  COJIEpXKATeNbHOE PACKPBITUE MaTEeMaTHUYeCKUX TMOHSATHI, TOJKOBaHUE
CYIIHOCTH MaTEMATHYCCKHUX METOO0B u o0OJacTu ux IIPUMCHCHUA, ACMOHCTpalura
BO3MOXXHOCTEH MpPUMEHEHHUS] TEOPETHUYECKUX 3HAHUM [N peleHus 3a7ad MPHUKIaJIHOTO
XapakTepa, HAIIPUMEP PCHICHUA TCKCTOBLIX 3a4a4, JCHCKHBIX U IMPOLCHTHBIX paC‘IéTOB, YMCHHC
NOJIb30BaThCsl KOJIMYECTBEHHON MH(pOpMalnel, npecTaBIeHHON B pa3InyHbIX (popMax, yMeHue
yuTaTh rpaduku. Oco3HaHue 00IIero, CYIIeCTBEHHOTO SBJISICTCSI OCHOBHOM 0a30i NJisl penieHus
ylnpakHeHUH. BakHO NMPHUBOAWUTE JeTalbHbIE MOSICHEHUS K PELICHUIO TUIOBBIX YIPa)KHEHHH.
DTUM PACKPBIBACTCA CYTh METOZA, ITOAX0Aa, MPEAIaracTCda aJiropuTM Uik 3BPpUCTUICCKAA CXEMa
pelLlIeHHs yIIpaKHEHHUH onpe1eaéHHOro TUMa.

Mecto Kypca MaTEMAaTUKH B y‘leﬁl—[OM IJIaHe

B 6a3ucHOM y‘Ie6HOM (O6paSOBaTeJ'IBHOM) IJIaHEC HAa U3YyYCHHUEC MATCMATHKN OCHOBHOM IIKOJIBI
OTBCACHO:

- B 7—9 kiaccax (anrebpa) 4 yd4eOHBIX Yyaca B HEJIETIO B TEUEHHE KaXKIOTO To/1a O0y4YeHHUS,
Bcero 408 yacos;

- B 7—9 kiaccax (reoMeTpun) 2 y4eOHbBIX Yaca B HEJIENIO B TEUCHUE KAXKIOT0 rojia 00yUCHus,
Bcero 204yacos.

Ha ocnoBanuu yuebnoro miana MBOYCOILI Nel 1 npeqmaraemsliii Kype mpeiHa3HaueH
obyygaromuxcst 7-9 kiaccoB o01e00pa3oBaTeIbHON IITKOJHI.



JInuHoCTHBIE, MeTaNlpeIMeTHbIE U NIPeAMeTHbIE Pe3y/IbTATHI OCBOEHHS CO/IeP:KaHUS Kypca
MaTeMATHKHU

W3yuenne MaTeMaTHKW 10 JAHHOH MporpamMme CHocOOCTBYeT (HOPMUPOBAHHUIO Y
y4yalluxcsl JIMYHOCTHBIX, METAaNpeJMETHBIX M IPEAMETHBIX pe3yJbTaToB  OOy4YeHMS,
COOTBETCTBYIOIMX TpeboBanusiM  dDenepasibHOTO  roCyJapCTBEHHOIO  00pa30BaTENLHOTO
CTaHJapTa OCHOBHOI'0 0011ero o0pa3oBaHusl.

JInuHOCTHBIE pe3yJIbTaThl:

1) Bocnutanue poOCCHIiCKON TpaXIAHCKOH MIEHTUYHOCTH: IIATPUOTH3MA, YBWKEHMS K
OtedecTBy, OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAIONUXCA K
CaMOPa3BUTHUIO U CaMOOOPA30BaHMIO HA OCHOBE MOTUBAIIMM K O0YYEHHIO U TO3HAHUIO;

3) ocosnaHHBII BLIGOP M MOCTPOEHUE JanbHElIIel HHIMBUIYaTbHON TPaeKTOpHUK 00pa30BaHHUs
Ha 0a3e OPUEHTHUPOBKH B MUpE Mpodeccuii U mpohecCHOHANBHBIX MPEANOYTEHUH ¢ yu&€ToM
YCTOMUUBBIX IO3HABaTENIbHBIX MHTEPECOB, a TAaKXKe Ha OCHOBE (DOPMUPOBAHMS
YBaXXUTEJIBHOTO OTHOIIEHUS K TPYyAy, Pa3BUTHE OIbITA Y4acTHUs B COLUAIBHO 3HAYUMOM
TPYZE;

4) ymenne KOHTPOJIHPOBATH TIPOLIECC U PE3YIbTAT yUeOHOM U MATEMATHUECKOH e TeIbHOCTH;

5) KpUTHYHOCTH  MBINUICHUSA, MHMIMATUBA, HAXOAYUBOCTb, AKTHBHOCTH MPU PpElICHUH
MaTeMaTHYECKUX 3a/1a4.

OcHogHbie Hanpaenenua 60CHUMAMEIbHOU 0eAMEIbHOCIU:

1. 'paxkiaHcKOE BOCIIUTAHUE.
2. [NatpuoTnueckoe BocnuTanue U GOPMUPOBAHUE POCCUICKON

UJEHTUYHOCTH.
3. JIyXOBHO€ 1 HPaBCTBEHHOE BOCIIUTAHUE JIETE Ha OCHOBE
POCCHUICKHUX TPAAULIUOHHBIX HEHHOCTEM.

. [Ipnobienne neret kK KyabTypHOMY Hacienuro (DCTETUYECKOE BOCIIUTAHUE).

. [Honynspusanus HaydHbIX 3HaHUN cpenu Aetelt (LleHHOCTH HaydHOTO O3HAHMUS).

. TpynoBoe BocnuTaHue 1 MpohecCHOHAIbHOE CaMOOIIpe IeIEHHE.

4
5
6. ®du3nyeckoe BoCIUTaHUE U (POPMUPOBAHUE KYJIbTYpPbI 3/J0POBbSI.
7
8. DKOJIOrM4ecKoe BOCIIUTAHUE.

JIMgHOCTHBIE PE3yTBTAaThl OCBOCHUS IMPOTPAMMBI YICOHOTO MTPEIMETa XapaKTEPU3YIOTCS:

e [larpuoTHueckoe BOCTIHTAHWE: TPOSBICHHEM HWHTEpeca K MPOIUIOMY W HACTOSIIEMY
POCCUICKOM MAaTE€MAaTHWKH, LEHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHUSM POCCHUICKHAX
MaTeMaTHKOB M POCCHICKOM MaTeMaTHYeCKOW IIKONbI, K HCHOJIb30BAHUIO OITHX
JOCTIDKEHUH B IPYTHX HAayKax M MPUKIAIHBIX chepax.

e ['paxkgaHCKOe ¥ JYXOBHO-HPABCTBEHHOE BOCIMTAHWE: TOTOBHOCTHIO K BBITOJHCHHUIO
00s13aHHOCTEN TpakJaHWHA U PeaM3allii ero MpaB, MPEICTaBICHUEM O MaTeMaTHYECKIX
OCHOBax (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYpP TPaKIAHCKOTO
oOriecTBa (BBIOOPHI, OMPOCHI U TIp.); TOTOBHOCTHIO K OOCYXKACHHUIO 3TUYECKUX TpoOIeM,
CBSI3aHHBIX C MPAKTHYCCKAM TPUMEHEHUEM JIOCTH)KCHUH HAyKH, OCO3HAHHEM BaKHOCTH
MOpPaJIbHO-3TUYECKUX TIPUHITUIIOB B JEATEIBHOCTU YIEHOTO.

e TpynoBoe BocIHTaHKE: YCTAHOBKOM Ha aKTHBHOE YUaCTHE B PEIICHUH MPAKTUYECKUX 3a/1a9
MaTeMaTHYECKOW  HANPaBJICHHOCTH,  OCO3HAHWEM  BAKHOCTH  MAaTEMAaTHYECKOTO
o0pa3oBaHMsi Ha TMPOTSHKEHWH BCEH IKU3HM IS YCHelmHOW mpodeccruoHalIbsHON
NESITeIPHOCTH W Pa3BUTHEM HEOOXOJWMBIX YMEHHWH; OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHIUBUIYATbHON TPACKTOPUN 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C yYETOM
JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI.

e DCTETHYECKOE BOCIHTAaHHWE: CIIOCOOHOCTBIO K OMOIMOHATLHOMY W 3CTETHYECKOMY
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BOCIIPUSTHIO MAaTEMAaTHUECKUX OOBEKTOB, 3a71a4, PEIICHH, PacCyKICHHIA; yMEHHUIO BUICTh
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

e [leHHOCTM HAy4HOrO IO3HAHUSA: OPUEHTALUEN B NEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY
HAYYHBIX MIPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHSA YEJIOBEKA, IPUPOIBI U
o011ecTBa, MOHUMAHUEM MaTeMaTH4YeCKON HayKH Kak c(epbl YETIOBEUECKOM JIeSTEeNbHOCTH,
ATaNoB €€ pa3BUTHUS M 3HAYMMOCTH JUI Pa3BUTHsI LMBWIM3ALMM; OBJIAJECHUEM S3bIKOM
MaTEMaTHKH U MaTeMaTHYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHHS MHUPA; OBJIAJCHUEM
IIPOCTEHIIMMU HaBbIKaMU UCCIIEI0BATENBCKOM JESITEIIbHOCTH.

e ®duspueckoe BocCIUTaHUE, (OPMUPOBAHUE KYIBTYPhI 3I0POBbS M 3SMOIMOHAIBHOTO
0J1aronoayyusi: TOTOBHOCTBIO NPUMEHATh MaTeMaTU4ecKHe 3HaHWsA B MHTEpEcax CBOEro
3JI0POBBsI, BEIICHUS 3/I0pPOBOrO 00pas3a KM3HHU (340pOBOE NMHUTaHHE, COATaHCHPOBAHHBIN
PEXUM 3aHATUH M OTAbIXA, peryssipHas (u3HyecKas aKTUBHOCTB); C(HOPMHUPOBAHHOCTHIO
HaBbIKa peQIIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa JPyroro
YeII0BeKa.

e DKOJIOTMYECKOE BOCIIMTAHHE: OPUEHTALMEN HA NIPUMEHEHUE MaTeMaTHYECKUX 3HAHUMI [UIA
peuIeHus 3a1a4 B 00J1aCTH COXPAHHOCTH OKPY)KAIOIIEH Cpe/ibl, INIAHUPOBAHMUS TIOCTYITKOB U
OLIEHKM MX BO3MOXHBIX IOCJIEJICTBUH 151 OKPY’KarOIEeH cpeibl; OCO3HAaHWEM II100aJIbHOTO
XapakTepa dKOJIOTUYECKUX MPoOIeM U ITyTel UX PeLeHHUS.

e JluyHOCTHBIE  pe3ynabTaThl, OOECHEUMBAIOLIME  aJanNTaluil  o0yyaroumierocss K
U3MEHSIOMIMMCSL  YCIOBUSIM COLMAIIBHOM W TPUPOIAHON Cpelbl: TOTOBHOCTBIO K
JNeHCTBUSAM B YCIOBUSAX  HEONPENENEHHOCTH, IOBBILIEHUIO  YPOBHSA  CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHUYECKYIO JEATEIbHOCTh, B TOM UYHUCIIE YMEHUE YUUTHCS Y
JOpYrux IOJeH, mpuoOpeTaTh B COBMECTHOM JEATEIHHOCTH HOBBIC 3HAHHS, HABBIKH H
KOMIIETEHIIMM U3 OMbITA APYTUX; HEOOXOAUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHHM, B
TOM 4rcie (popMyTupoBaTh HICH, MOHATHUS, TUIIOTE3BI 00 00BEKTaX M SBICHHSX, B TOM
Yuciae paHee He M3BECTHBIX, OCO3HaBaThb JAePUUUTHI COOCTBEHHBIX 3HAHUUH U
KOMITIETEHTHOCTEH, INITAHUPOBATh CBOE PAa3BUTHUE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYallUI0, BOCIIPMHUMATh CTPECCOBYIO CHUTYalLlMIO KaK BbI30B, TPEOYIOIUN KOHTPMED,
KOPPEKTHPOBATh NMPUHUMAEMbIE PEIICHHUs W JEHCTBHA, (OPMYIMpOBaTH U OLEHHUBATH
PHUCKH U TIOCNEACTBUS, (POPMHUPOBATH OIBIT

Memanpeomemmnbwie pe3yibmamnvl

[IpenmerHble pe3ysbTaThl OCBOEHUS OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
oOuiero oOpa3zoBaHusi ¢ ydyerom oOummx TpedoBanuii CraHmapra U crneuu(UKH H3y4aeMbIX
IpPEIMETOB, BXOJAIIMX B COCTaB NpPEAMETHBIX obOjacTei, OKHbI 00ecrneunBaTh YCIELIHOe
0o0yJeHue Ha CIIETYIOIEM YPOBHE 0011IeT0 00pa3oBaHus.

N3yueHre MaTeMaTHUKHU JOJKHO 00ECTIEUHTh:

OCO3HAHME 3HAYECHUSI MATEMATUKH U HH(POPMATHKHU B IIOBCETHEBHOW KM3HH YETIOBEKA;

(dbopMHpoOBaHUE MPEJICTABICHUH O COIMANIbHBIX, KYJIbTYPHBIX U MCTOPUYECKUX (haKTOopax
CTaHOBJICHUS] MAaTEMATUIECKON HAYKH;

MOHUMAaHHE POJIM UHPOPMALMOHHBIX NPOLIECCOB B COBPEMEHHOM MUPE;

(dbopMHEpoBaHKE TIPEICTABICHUNA O MaTeMaTHKe KaK 4acTh OOIIeYeIOBEYECKOW KYIbTYPHI,
YHHUBEPCAJIBHOM f3bIKE HAayKH, TO3BOJISIONIEM ONMCHIBATH M HM3y4aThb pealibHble MPOLECCHl U
SIBJICHUSL.

B pesynbrate u3yuenus npeamerHoi obsactu "MatemaTuka" oOydaromuecs pa3BUBAIOT
JIOTHYECKOEe M MaTeMaTHYeCKOEe MBIIUICHUE, TOJYJYaroT MPEJCTaBICHHE O MaTeMaTHYeCKHX
MOJIENIIX;  OBJAJEBAIOT  MATEeMAaTHYECKUMH  PACCYKACHUSAMH;  y4yarcd  INPUMEHATh
MaTeMaTHYeCKWe 3HAHUS TPH pPEUNICHWH pa3IMYHBIX 3a7ad W OIEHHWBATh TIOJTyYEHHBIE
pe3yJbTaThl; OBJIAJCBAIOT YMEHHMSAMHU DPELICHHs y4eOHBIX 3ajjay; pPa3BHBAIOT MAaTEeMaTHYECKYIO
UHTYHIIHIO; TIOTYYaloT MPECTaBIeHne 00 OCHOBHBIX WH(POPMAIIMOHHBIX MPOIeccaX B PeaTbHBIX
CUTYalHsX.

Ilpeomemmuoie pe3ynomampl N3y4eHrs MaTEMaTUKU JOKHBI OTPaXKaTh:

Marematuka. Anredpa. ['eomerpus:

1) dopmupoBanme mnpeAcTaBICHWH O MaTeMaTHKE KaKk O METO/A€ ITO3HAHWUS
JIeMCTBUTENILHOCTH, MTO3BOJISIOIIEM OMUCHIBATh M M3YyYaTh pealIbHbIe POIIECCHI U SIBICHUS:



OCO3HaHHE POJIM MaTEMAaTUKHU B pa3BUTHH Poccun u Mupa;

BO3MOXXHOCTb IIPUBECTH IIPUMEPBI W3 OTEYECTBEHHOM UM BCEMUPHOM HCTOpUH
MaTEMaTUYECKUX OTKPBITUI U UX aBTOPOB;

2) pa3BUTHE yYMEHHH paboTaTh C y4eOHBIM MaTeMaTHYECKHUM TEKCTOM (aHAJIU3UPOBATH,
U3BJICKaTh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO M TPaMOTHO BBIPAXaTh CBOU MBICIH C
IPUMEHEHHEM MaTeMAaTU4YEeCKOH TEPMUHOJOTMM M CUMBOJMKH, IPOBOJUTH KIACCU(PHUKALMH,
JOTHYecKre 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTUYECKIX YTBEPKACHUI:

OIIEPUPOBAHUE IOHATHUAMU: MHOXKECTBO, DJIEMEHT MHOXECTBAa, IIOAMHOXECTBO,
NPUHAIICKHOCTh, HAXOXKJICHHE NepeceueHHs, OObEIUHEHUs TOIMHOXKECTBA B MPOCTEHIINX
CUTYalLUsX;

pelIeHNEe CIOKETHBIX 33/1a4 Pa3HbIX TUIIOB Ha Bce apu(METHUECKUE ICHCTBUS;

IIPUMEHEHHE CcII0co0a MOMCKA pelleHUs 3a7aud, B KOTOPOM DPACCYXAEHHE CTPOUTCS OT
yCIIOBHA K TPEOOBAHUIO MIIM OT TPEOOBaHMS K YCIOBHIO;

COCTaBJICHME IUIaHA PEIICHUs 3aJa4d, BBIICICHHUE JTANOB €€ PEIICHUs, MHTEPIpeTanus
BBIUMCIIUTEIBHBIX PE3Y/IbTATOB B 33/]a4€, UCCIICIOBAHHE [TOJIyUEHHOI'O PELICHUS 3a/1a4H;

HaXO0XJCHHE NPOLIEHTA OT YMCJIa, YACIA IO IPOLEHTY OT HEro, HaXO0XACHHUsS IPOLICHTHOTIO
OTHOLIEHHUS JIBYX YHUCEJ, HAXOXACHUS MPOLIEHTHOTO CHUKEHUS MM MPOLEHTHOI'O MOBBIIICHUS
BEJIMYUHBI,

pellIeHre JJIOTMYECKUX 3a1ay;

3) pa3BuTHE NPEACTABICHUNH O 4YHUCIE M YHUCIOBBIX CHCTEMax OT HaTypaJbHBIX [0
JEHCTBUTENBHBIX YHCEJ; OBJIAJICHUE HaBbIKAMH YCTHBIX, MHCbMEHHbBIX, HMHCTPYMEHTAJIbHBIX
BBIYMCIICHHI:

ONIEpPUPOBAHUE TOHATHIMHU: HATYpaJbHOE YHCIO, IeJI0€ YHCIO0, OOBIKHOBEHHAsl IpoOb,
JiecATUYHas ApoOb, CMEIIaHHOE YHCIIO, pallMOHAJIbHOE YHCII0, HPPALIMOHAIBHOE YHCIIO;

WCIIOJIh30BAaHNE CBOMCTBA YUCEN M 3aKOHOB apU(PMETUYECKHX OMNEpaIfii C YHCIaMU TIPH
BBITNIOJITHEHUH BBIYMCIICHU;

WCIIOJIB30BaHUE TTPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYUCICHUN U
pEILIECHNN 3a]a4;

BBIIIOJTHEHUE OKPYIJIEHUS YUCE B COOTBETCTBUH C IIPABUIIAMU;

CPaBHEHHUE YHCET;

OLICHMBAHME 3HAYEHUS KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIENIO0r0 YHCIa;

4) oBiazieHWe CHUMBOJBHBIM SI3BIKOM alreOpbl, MPHEMaMHU BBITOJHEHHS TOXKIAECTBEHHBIX
npeoOpa3oBaHuil BbIpAXKEHHM, pellIeHUs] ypaBHEHUI, CUCTEM YpaBHEHHM, HEPABEHCTB U CUCTEM
HEpaBEHCTB; YMEHHUs MOJEIUPOBaTh pealbHble CUTyallUd Ha S3bIKE aiureOphl, MCCIEN0BaTh
MIOCTPOEHHBIE MOJIENI C UCIOJIb30BaHUEM armapaTa anreOpbl, HHTEpIPETUPOBATh MOJTYYEHHBII
pe3yJIbTar:

BBITIOJTHEHUE HECJIOXKHBIX MpeoOpa3oBaHUil JUIsl BBIYMCIEHUS 3HAYEHUH YHCIIOBBIX
BBIPQXECHHM, COJIEp)KAIUX CTENEHH C HaTypaJbHBIM II0Ka3aTeleM, CTENEHH C LEIbIM
OTpULIATENIbHBIM I10Ka3aTeNeM;

BBINOJIHEHUE HECJIOKHBIX MPeoO0pa3oBaHUN LENbIX, TPOOHO pallMOHAIBHBIX BBIPAXKEHUN U
BBIPQXEHHUI ¢ KBaJpaTHBIMU KOPHSIMHU; PACKPbIBaTh CKOOKH, IPUBOJIUTH MOAOOHBIE CllaraeMble,
UCIIOJIb30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXEHHUS;

pellleHre JIMHEMHBIX U KBAJpPaTHBIX ypaBHEHUN M HEPAaBEHCTB, YPAaBHEHUN U HEPABEHCTB,
CBOJIAIIMXCS K JIMHEWHBIM WJIM KBaJIpaTHBIM, CUCTEM YpaBHEHHH M HEpaBEHCTB, M300paxkeHUe
pELICHUI HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSMON;

5) oBnaseHue cucTeMON (YHKIMOHAIBHBIX TMOHITHUH, Pa3BUTHE YMEHHs MCIIOJIb30BaTh
GbyHKIIMOHAIbHO-TpadUUeCKUe MPEICTABICHUS JUIsI PELICHUS pPAa3InYHBIX MaTeMaTUYECKUX
3az1a4, JUIsl ONMCAHMs U aHAJIN3a PeabHbIX 3aBUCUMOCTEN:

onpejiefieHUEe TOJOXKEHHs] TOYKM [0 €€ KOOpAMHATaM, KOOPJAWHAThl TOYKH IO €€
MI0JIO’KEHHUIO Ha IIOCKOCTH;

HaxoXJAeHue 1o rpaduKky 3HaYeHH (QYHKIUH, OOJIACTH ONpEeNeIeHUs, MHOXECTBa
3HaYeHUH, HylIed (PyHKUIUHU, TPOMEKYTKOB 3HAKOIMOCTOSHCTBA, NMPOMEXYTKOB BO3PACTaHUS U
yObIBaHUS, HAMOOJIBIIIETO M HAUMEHBIIETO 3HAaYeHUs (PYHKIUU;

nocTpoeHue rpadpuka JMHEHHON 1 KBaJpaTHUHON (PYHKINH;



orepupoBaHUE HAa 0a30BOM YpPOBHE MOHSATHSAMH: IOCIEA0BATEIBHOCTh, apH(pMeTHUecKas
IIPOrpeccusi, FeOMETpUIECKast IPOTrPECCHUS;

UCTOJb30BAHNUE CBOMCTB JMHEMHOM W KBagpaTHUHOW (YHKIMHA W HX Tpa@HUKOB IpH
PELICHUH 3aa4 U3 APYTUX YYE€OHBIX IPEIMETOB;

6) OBIAaJEHUE TEOMETPUYECKUM S3BIKOM; DPAa3BUTHUE YMEHHs HCIIONb30BaTh €ro Ui
ONMCAHHA TPEAMETOB OKPYXKAIOUIETO MHUPA; Pa3BUTHE INPOCTPAHCTBEHHBIX IPEICTABIICHUM,
M300pa3UTEIbHBIX YMEHUHN, HABBIKOB T€OMETPUUYECKUX ITOCTPOECHUIA:

OllEpUPOBAaHUE MOHATUAMM: (UTrypa, TOUKA, OTPE30K, IpsiMas, Jyd, JOMaHas, YIoJ,
MHOT'OYTI'OJIbHUK, TPEYIOJbHUK U YETHIPEXYTOJbHUK, IPSIMOYTOJbHUK U KBaJpaT, OKPYKHOCTb U
KpYT, IPSIMOYTOJIbHBIN Napajuienenunes, Kyo, map; u3o0paxeHue n3ydyaemMsix GUryp oT pyku u
C IIOMOILBIO JINHEUKHU U LUPKYJIS;

BBIIIOJITHEHUE WU3MEPEHUS [UIMH, PACCTOSHUM, BEJIIMYMH YIVIOB C ITOMOLIbI0 MHCTPYMEHTOB
JUISL U3MEPEHUH JJIMH U YIJIOB;

7) GdopMHpoBaHHME CHUCTEMAaTHUYECKUX 3HAHUH O IUIOCKUX (Urypax M HMX CBOMCTBax,
IIPEJCTaBICHUA O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHMHU MOJEIMPOBAHUS
pEAIBHBIX CHUTyallMd Ha A3BIKE TE€OMETPUHU, HCCIEIOBAHMUS IIOCTPOCHHOM MOJEIU ¢
UCTIOJIb30BAHUEM TE€OMETPHUECKUX TIOHATHA UM TeopeM, ammapara aiareOpbl, pereHus
TEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay:

orepupoBaHue Ha 0a30BOM ypPOBHE MOHSTHIMH: PAaBEHCTBO (GUTYp, MapauIeIbHOCTh U
NEPIEHIUKYJIAPHOCTD MIPSIMBIX, YIJIbl MEXAY IPAMbBIMU, IEPIEHAUKYJIISAP, HAKIIOHHAS, IPOCKIIVS;

IIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUH;

onepupoBaHue Ha GA30BOM YPOBHE MOHATHUSMU: BEKTOp, CYMMa BEKTOPOB, ITPOU3BEJCHUE
BEKTOPA HA YUCJI0, KOOPAMHATHI Ha MJIOCKOCTH;

pelieHre 3ajad Ha HaXOXKJIEHHE TIeOMETPUYECKHUX BEJIMYMH (AJMHA U PacCTOSHUE,
BEJIMYMHA YIJIa, TUIOIIA/b) 0 00pa3laM Win alropuTMam;

8) oBiazeHHe MPOCTEHIIMMU cHoco0aMH MpPEJICTaBIEHUs M aHaJlIu3a CTaTUCTHYECKUX
JAHHBIX; (pOPMUPOBaHWE TMPEACTABICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTAX B PEabHOM
MHUpE M O pa3IMuYHBIX CIOCO0AaX MX M3Y4YEHHUs, O NPOCTEHIINX BEPOATHOCTHBIX MOJECIAX;
pa3BuUTHE yMEHHWI W3BIEKaTh WH(POPMAILNIO, MPEICTABICHHYIO B TaOMWIaX, HA JUarpaMmax,
rpadukax, ONMChIBaTh M aHAJIM3UPOBATh MACCUBBI YUCIIOBBIX JAHHBIX C IOMOIIBIO MOIXOISIIINX
CTaTUCTUYECKUX  XApPaKTEPUCTUK, UCIOJIb30BaTh IIOHMMAaHUE BEPOSATHOCTHBIX CBOMCTB
OKPYXKaIOIIMX SBJICHUN IIPU NPUHATUN PELICHUN:

(dbopMUpOBaHHME TMPEACTABICHHUSI O CTAaTHCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH
CJIy4aifHOrO COOBITHS;

pelieHre TpoCcTeNnX KOMOMHATOPHBIX 3aay;

OIpeJIeIEeHUEe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHUE U BBIUYMCIICHUE BEPOSATHOCTH COOBITHS B MPOCTEUIINX CITYqasiX;

HaJINYME MPEACTaBICHUS O POJIM MPAKTUYECKU JTOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITHIA,
0 pOJIM 3aKOHA OOJIBILIMX YHCENl B MACCOBBIX SIBJICHUSX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, IIOJyUYEHHBIE B ITPOLIECCE
pelIeHns MPUKIaIHOM 3a/1a4u, U3yUEHUs peabHOTO SBJICHMUS;

9) pa3BuTHE YMEHMI NMPUMEHATh U3YUYE€HHBIE MMOHATHS, PE3YyIbTaThl, METObI JUIS PELICHUS
3a/1a4 MPaKTUYECKOro XapakTepa M 3aJad M3 CMEXHBIX JUCHUIUIMH C HCIOJB30BaHUEM IpU
HEOOXO/IMMOCTH CIIPABOYHBIX MaTe€pHajoB, KOMIIbIOTEPA, MOJIb30BATHCS OLEHKOM M MPUKUAKON
IIPU NPAKTUYECKUX pacueTax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHUBAHUE PE3yJIbTATOB BHIYUCICHU MPHU pPEUICHUH MPAKTUYECKUX 33]1a4;

BBITIOJTHEHUE CPABHEHUS YUCEI B PEAJIBHBIX CUTYaLlUsX;

UCIOJIb30BAaHNE YHCIIOBBIX BBIPAKEHUN IMPH PELICHUH NPAKTHUECKUX 3a]ad M 3ajad u3
JPYTuX y4eOHBIX IPEIMETOB;

pelIeHre TPaKTHUECKUX 3a7au ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB QUTYP;

BBITOJIHEHUE TPOCTEHIINX MOCTPOCHUH M M3MEpEeHH Ha MECTHOCTH, HEOOXOJUMBIX B
peanbHON KU3HU.



Conep:xxanue y4ye0HOro npeamera, Kypca.

MartemaTnka

Copepxanue KypcoB anreOpsl M reoMeTpun 7-9 KiIaccoB OObEIUHEHO Kak B
UCTOPUYECKH  CJIOXUBIIMECS JIMHAM  (YUCiIOBas, anreOpawyeckas, TeOMETpUYecKas,
byHKIIMOHAIbHAS U Jp.), TAK U B OTHOCUTENILHO HOBBbIE (CTOXAacTUYEeCKas JIMHUS, «pealbHas
MareMartrkay). OTIAeNbHO MPEeACTaBICHBI JUHUS CIOKETHBIX 3aa4, UCTOpUYECKAast JIMHUSL.

JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€CKOM JIOTHKH

Cormmacao ®I'OC ocHOBHOTrO 00I1IEr0 00pa30oBaHUs B KypC MaTEMaTHKH BBEJICH pasjell
«Jlorukay, KOTOpBIM HE MpeArnoaracT JOMOJHUTEIbHBIX YaCOB HAa U3YUYCHUH U BCTPAUBACTCS B
pa3inyHble TeMbl KypCOB MaT€MAaTUKH U MPEABAPSAETCS O3HAKOMIIEHHEM C 3JIEMEHTaMH TEOpUU
MHOECTB.

MHo:xecTBa U OTHOIIEHUS] M€Ky HUMHU

MHOXeCTBO, XapaKTEepPUCTUUECKOE CBOMCTBO MHOXECTBA, 3JIEMEHT MHOXECTBA, IYCTOE,
KOHEYHOe, OeckoHeuyHoe MHOXecTBO. [logmHOkecTBO. OTHOLIEHHE NPUHAJUICKHOCTH,
BKIIIOUCHUS, PABEHCTBA. DJIEMEHTHI MHOXECTBA, CIIOCOOBI 3aJaHMsI MHOXKECTB, pacrio3HaBaHUE
MOJIMHO>KECTB U DJIEMEHTOB IMOJAMHOXECTB C UCIIOJIb30BaHUEM KpYyroB Ditnepa.

Onepanum Ha/l MHOKECTBAMU

Ilepeceuenne u 00bEOMHEHHE MHOXXECTB. Pa3HOCTh MHOMKECTB, JIOTOJHEHHE
MHOkecTBa. MIHTepnpeTanus onepannii HaJy MHOKECTBAMU C TIOMOIIBI0 KPYTOoB DUjepa.

DJIeMeHTbI JIOTUKH

Omnpenenenue. YTBepKaeHUus. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. [Joka3aTenbcTBO
oT npotuBHOTO. Teopema, oOpatHas ganHou. [Ipumep U KOHTpIIpUMED.

Broicka3biBanus

HctuHHOCTD M JOKHOCTH BbICKa3biBaHMs. CIOXKHBIE W MPOCTHIE BBICKA3BIBAHMUS.
Orneparuy HaJl BHICKA3bIBAHUSMHU C UCTIOJb30BAaHUEM JIOTHUECKUX CBS30K: U, UJTH, HE. Y CJIOBHBIC
BBICKA3bIBaHUS (MMILTUKALIHH ).

ConeprxaHue Kypca MaTeMaTHKH B 7-9 Kkiaccax

Auredpa
Yucaa
PauuonanbHbIe ynciIa
MHoxecTBO panuoHaNbHBIX 4Yucel. CpaBHEHHE palUOHANBHBIX udMcen. [ledcTBus ¢
panuoHaIbHBIMU YKciamMu. [IpeacTaBnenue pamoHaIbHOTO YMCIa JECITUUHOM IPOOBIO.
HppanuonajibHble Yucia
[TonsTe nppanmoHanbHOrO yncia. Pacno3HaBanue uppannroHanbHbIX yucen. [IpuMepst

JI0Ka3aTenbCTB B anredpe. MppannoHaibHOCTh tmcna\/i Jlpumenenue B reomerpun. CpaBHEHHE
UPPALMOHAIBHBIX Yncel. MHOKECTBO AEMCTBUTEIBHBIX YUCEL.

ToxnecTBeHHBIC IPe0Opa3oBaHUA

YucnosBbie H OyKBeHHbIE BbIPAKEHHUS

Beipakenue ¢ nepemeHHOW. 3HaueHue BbIpaxkeHUs. [locTaHOBKA BBIPAKEHUN BMECTO
IIEPEMEHHBIX.

Leibie BbIpaKeHUs

Crenenp ¢ HaTypaJIbHBIM IOKa3areieM M ee cBoiicTBa. [IpeoOpa3oBaHus BbIpaKeHUH,
COJIEpIKalINX CTENEHH C HATypaJIbHBIM I10Ka3aTeNEM.

OpnouneH, MHorouieH. JlelicTBUS ¢ OHOWIEHAMH W MHOTOYICHAMHU (CIIOKEHHE,
BBIUNTAaHUE, YMHOKEHHE). DOPMYIIbI COKPAILIEHHOTO YMHOXKEHUSI: pa3HOCTh KBapaToOB, KBAApaT
CyMMBI U pa3HocTH.Pa3nokeHre MHOro4ieHa Ha MHOXKUTEJIH: BbIHECEHHE OOILEro MHOXKHUTEIS
3a CKOOKH, TpyNIHpOBKA, NpHUMEHEHHE (OpMYJT COKpalleHHOro yMHoOkeHHs. KsaxpaTHsiid
TPEXUJIEH, PA3JIOKEHNE KBAJAPATHOIO TPEXUIEHA HA MHOKHTEIH.

J{poOHO-panMOHAJIbLHBIC BHIPAKEHHUS



Crenenp c mensiM mokasareneM. IIpeoOpa3oBanue JpoOHO-TMHEWHBIX BBIPAKECHUI:
CIIOKeHNE, YMHOXKEHHe, eneHne. Anredpandeckas 1po0s.JomycTiMble 3HaUYCHNS TEPEMEHHBIX
B JIpOOHO-paliMOHANBHBIX BbIpaxkeHusax. CokpamieHue anredOpamdeckux apoOeit. IIpuBenenue
anreOpanveckux npobel k oOmeMy 3HameHaTento. JlecTBus ¢ anreOpanvecKuMu ApOOsMU:
CJIO’KEHUE, BEIUUTAHNE, YMHOXKCHHUE, JICIIEHUE, BO3BEICHUE B CTETICHb.

[TpeoOpa3oBanue BEIpaKCHNH, COEPIKAIINX 3HAK MOJTYJIS.

KBaaparnblie kKopHu

Apudmernueckuil KBaJpaTHBI KOpeHb. [IpeoOpa3zoBaHMe BBIpKEHHM, COAEPIKALIMX
KBaJIpaTHbIE KOPHHM: YMHOXXEHHE, JECJICHHE, BBIHECEHHE MHOXHUTENS H3-TI0J 3HAaKa KOPHS,
BHECEHHME MHOYKUTEIA 1101 3HAK KOPHSI.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PaBEHCTBO € MEpEMEHHOM.

YpaBHeHus

[lonsaTne ypaBHeHMss U KOpHs YypaBHeHus. IlpencraBieHne o0 pPaBHOCHUIBHOCTH
ypaBHeHmid. O0nacTh onpeaeneHus ypaBHeHHs (001aCTh TOMYCTUMBIX 3HAUCHUH MEPEMEHHON ).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenne nmHelHbIX ypaBHeHUU. JIuHelHoe ypaBHeHue ¢ mapamerpom. KosmuecTBo
KOpPHEU JINHENHOTO YpaBHEHUs. PelieHne TMHEeHHbIX YPaBHEHUM C TapaMeTpOM.

KBajpaTHoe ypaBHeHHE H €0 KOPHHU

KBagpatuble ypaBHeHus. Henonsble KBajgpaTHble ypaBHEHMsS. JIuCKpuMHMHAHT
KBaJpaTHOro ypaBHeHus. Popmysa KOpHEN KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema,
oOpatHasi Teopeme Buera. Perenne kBaapaTHBIX ypaBHEHHUI:MCHOJIb30BaHUE (OPMYIBI IS
HAXOXXJCHUSA KOpHEW, rpaMuecKuii METOJ PpEeHICHHUs, Pa3IoKeHHEe Ha MHOKHUTENH, MoA0op
KOpHEH ¢ Hcrojiab30BaHueM TeopeMbl Buera. KoinuecTBo KOpHEW KBaapaTHOrO ypaBHEHHS B
3aBUCHMOCTH OT €r0 JMCKPUMHUHAHTA. bHUKBajgpaTHbIC ypaBHEHUS. YPABHEHUs, CBOJUMBIE K
JUHENHBIM U KBaJipaTHbIM. KBagpaTHble ypaBHEHUs ¢ TapaMETPOM.

/{poOHO-panuoOHa/IbHbIEC YPABHEHUS

Pemenue npocteiiux ApoOHO-TUHEHHBIX ypaBHEHU. Pemienne qpoOHO-paloHaIbHBIX
YpaBHEHUM.

Mertobl pelleHns ypaBHEHHM: METO/Ibl paBHOCUIIBHBIX MTPeoOpa30oBaHuil, METOl 3aMEHBI
nepeMeHHoM, rpadpuueckuii Meton. Mcnonp3oBaHue CBONCTB (YHKUMH TpU  peLIEHUH
YpaBHEHUM.

[Ipocreiinme UppalMoOHaIbHBIE YPABHEHHS BUJIA \/ f(x)=a, \/ f(x)= \/ g(x).

VYpaBHeHus BUAa x"=a .YpaBHEHHUS B LEIBIX YACIIAX.

Cucrembl ypaBHeHUH

YpaBHeHHE C AByMs IepeMEHHBbIMU. JIMHEHHOE ypaBHEHHE C IBYMs IEPEMEHHBIMHU.
[Tpsimast kak rpaduyeckas UHTEPIIPETalys JMHEMHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMU.

ITonsTHE cucTeMbl ypaBHEHM. Pelienne cucteMsl ypaBHEHUN.

MeTopl pemeHusl CUCTEM JTMHEHHBIX YPaBHEHUH € IBYMs NIEPEMEHHBIMU: IpaduyecKuil
METOJI, METOJ, CJIOKEHUS, METOJI ITOJACTAHOBKHU.

Cuctembl TMHEHHBIX YpaBHEHUH C TApaMeTPOM.

HepaBencrBa

Uucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBemIMBOCTH
HEPaBEHCTB IIPU 3a/IaHHbIX 3HAYCHUAX [IEPEMECHHBIX.

HepasenctBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. O0IaCTh ONpeACIICHUS
HepaBeHCTBA (00JIaCTh JOMYCTUMBIX 3HAUCHHUH IEPEMEHHO ).

Pemienue nuHEeMHBIX HEPABEHCTB.

KBanpaTHOe HeEpaBeHCTBO UM €ro peueHus. PelieHne KBaJpaTHBIX HEPaBEHCTB:
HCIIOJIb30BaHUE CBOMCTB W Trpaduka KBaJApaTUUYHON (QYHKIHMH, METOJl HHTEpPBAJOB. 3amuch
peLICHUs KBaJPaTHOIO HEPABEHCTBA.

Pemenue nenbix 1 JpoOHO-pAlIMOHAIBHBIX HEPABEHCTB METO/I0M MHTEPBAJIOB.



Cucrembl HepaBeHCTB

CucteMbl HEpaBEHCTB C OJHOW MepeMeHHOW. PemieHue cucreM HEepaBeHCTB C OJIHOU
NEPEMEHHOM: JIMHEHHBbIX, KBaJpaTHBIX. M300pakeHHE pelIeHUs CHUCTeMbl HEPABEHCTB Ha
YUCIIOBOM MPAMOM. 3aMKCh PEMIEHUS CUCTEMbI HEPABEHCTB.

DOYyHKIUH

IMousiTne pyHKuUM

JlekapToBbl ~ KOOpAMHATBl Ha  IUIOCKOCTH. DopMupoBaHME NPEACTABICHUH O
METANPEeIMETHOM MOHATUU «KOOpAMHATHD. CrocoObl 3anaHus (YHKUMHA: aHAIUTUYECKUH,
rpaduveckuii, Tabnnunbiid. ['padux ¢ynkuuu. [Ipumeps! QyHKUIUH, MoydyaeMbIX B Ipolecce
UCCIICIOBaHMSI Pa3INYHbIX PEAJIbHBIX IPOLIECCOB U PELICHU 3a/1a4. 3HaueHUe QYHKLUHU B TOUKE.
CpoiicTBa (yHKIMHA: OOJACTh ONpEACNCHHUsS, MHOXECTBO 3HAYCHHUU, HYIH, NPOMEXKYTKH
3HAKOIOCTOSHCTBA, YeTHOCTh/HEYETHOCTh, IPOMEXYTKU BO3pAaCTaHUs U yObIBaHUsS, HauOOJIbIIIEe
U HauMeHbInee 3HaueHus. McenenoBanne GyHKIMU 10 ee rpaduky.

IIpencraBnenue o6 acUMNTOTaX.

HenpepsiBHoCcTh QyHKIINMEN. KycouHo 3a1aHHbIC QYHKINH.

JluneiiHasi pyHKIHS

CpoiictBa u rpaduk mnuHEWHOW (yHKIMH. YTIOBOW KOIPPHUIMEHT MPSIMOM.
Pacnonoxenue rpaduka quHeHON QYHKIUHM B 3aBUCUMOCTH OT €€ YIJI0BOr0 Ko3(pQHUIMEeHTa U
cBoOomHOrOo uineHa. Haxoxnenme kKodpPUIMEHTOB JHMHEHHONH (QYHKIMM 10 3aJaHHBIM
YCIIOBUSM: ITPOXOXKJIEHUE MPSIMOI yepe3 ABe TOUKU € 3aJJaHHBIMU KOOpAMHATAMHU, IPOXOXKICHHUE
IIPSIMOM Yepe3 TaHHYIO TOUKY M MapajuIe]IbHON JAaHHOW MPSMOM.

KBaaparuunas pyHkuus

CpoiictBa u rpaduk KBaapaTuyHOW QyHKIuM (mapabona). I[loctpoenme rpaduka
KBaJpaTU4HOM (YHKLIMHU 1O ToukaM. HaxoxaeHnue Hynei KBaapaTuyHON (QyHKIMH, MHOXKECTBA
3HAYCHUH, MPOMEKYTKOB 3HAKOIIOCTOSTHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHasi IPONOPUNOHAIBHOCTH

k
CaoiicTtBa ¢pyHkuuu y = —. ['unep6ona.
X
I'paguxn pynxkumii. [IpeoGpazoBanue rpadguka ¢pyHkuuu y = f (x) g NOCTPOCHUA

rpaguKoB QYHKIMN BUJA y = af (kx+b)+c-

Ppacpmic Gymiwaii y = a+——, y = /x,y = 4%, y=-

X+b

ITocsienoBaTeIbHOCTH M IPOTPECCHH

UucnoBass  mocieoBaTeNbHOCTb.  IIpuMepsl  YHCIOBBIX  MOCIEAOBATEIBHOCTEH.
beckoHeunble mocieAOBaTENbHOCTH. ApH(MeTHYecKas Mporpeccus U ee  CBOIcTBa.
I'eomerpuueckas mporpeccusi. dopmyna oOmero wieHa W CyMMBI N TEPBBIX UICHOB
apru(dMeTHUeCcKoi U reoMeTprudecKoi nporpeccuil. Cxosascs reoMeTpuyeckast porpeccus.

Pemenne TekcToBBIX 32124

3agauu Ha Bce apuMeTHYECKHE NeHCTBUS

Pemenue TexcToBbIX 331a4 apupmMerndeckuM crocodom. Mcnonb3oBanue TaOIMI], CXEM,
4epTEKEN, APYTUX CPEACTB NPEACTABIECHUS JAHHBIX TP PEILIEHUN 3aJauH.

3agauu Ha IBMKeHHE, Pa00Ty U MOKYIIKH

AHanmu3 BO3MOXHBIX CUTYyalluil B3aMMHOT'O PACHOJIOXKEHHUS OOBEKTOB MPH UX JBUKEHUHU,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOU pabdoTe.

3aga4yu Ha YaCTH, 10JIH, HIPOLEHTHI

Pemenue 3amau Ha HaxXOKJE€HUE YacTH YMCIIa U YKcia Mo ero yactu. Pemenue 3amay Ha
IPOLEHTHI U 101U. [IpuMeHeHne nponopuuil Npy peLeHUH 3a4a4.

Jlornueckue 3agaumn

Pemienue normueckux 3agad. Pemenne nornyeckux 3aaay ¢ HOMOILbI0 rpadoB, TaOIHII.

OcHoBHbIE MeTO/IbI pellieHHs] TEKCTOBBIX 3a/1a4. apudmeTuyeckuil, anreOpandeckui,
nepebop BapuaHTOB. [lepBUuHBIE TMpeNCTaBIEHUS O JPYTUX METOJaX pelIeHHus 3aaay
(reomeTpuueckue U rpaduyecKue METOIbI).
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CraTncTHKA M TeOpHs BEPOSITHOCTEH

Crarucruka

Tabnuuynoe u rpaduueckoe NPEACTaBICHUE [TaHHBIX, CTOJOYAaThle W KPYroBBIE
MarpaMMsl, TpaQUK{, NPUMEHEHHE IuarpaMM M TpaUKOB JUIs ONMCAHUS 3aBUCHUMOCTEH
peanbHBIX BEJIMYMH, U3BIeUeHHEe uWHPopManuu U3 TabiMi, JAdarpaMMm W TpagHKOB.
OnucaresnbHble CTATUCTUYECKHE IOKAa3aTeIM YHMCIOBBIX HAOOpOB: cpelHee apu(pMETHUYECKOE,
MenuaHa, HauOoJiblllee W HavMEHbIIee 3HaueHUs. Mepbl pacceMBaHUs: pa3Max, JUCIEPCUs U
CTaHIapTHOE OTKJIOHEHHE.

CnyuaiiHast W3MEHUYMBOCTb. M3MeH4YMBOCTh mpu u3MepeHusax. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHUYNBBIX BEJIUYHHAX.

Cayuaiinbie coObITHS

CrnydaiiHple OTBITHI (IKCIIEPUMEHTHI), 3JIEMEHTApPHBIC CIyYailHbIe COOBITHUS (MCXOJBI).
BepositHocTi  snemeHTapHbIX  coObITHH. COOBITUS B CIy4allHBIX OKCIIEPUMEHTaxX U
0J1aronpUATCTBYIOIINE 3JIEMEHTapHbIe cOObITUA. BeposTHOCTH ciydalHbIX cOObITHH. ONBITH C
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSMU. Kitaccmueckne BEpOSITHOCTHBIE OIIBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOukoB. IIpeacraBieHne coObITHH C MOMOIIBIO Avarpamm Oiinepa.
[IpoTuBONONOXKHBIE COOBITHS, OOBEIMHEHHE W TiepeceueHHe COObITHH. [IpaBmiio cioxeHus
BeposiTHOocTe. Cnywalinbiii  BbIOOp. IlpencraBiieHwe SKcnepuMeHTa B BHJE JIepeBa.
HesaBucumsle COOBITHSL. YMHOXEHHE BEPOSATHOCTEN HE3aBUCUMBIX COOBITHIA.
[TocnenoBarenbHble He3aBUCHMBbIE HcnbITaHus. I[IpencraBieHne o He3aBUCHUMBIX COOBITUSX B
YKU3HU.

JJIeMeHThl KOMOMHATOPUKH

[IpaBmwiio yMHOXEHHUS, N€pecTaHOBKH, (akTopuas uuncia. CoueTaHuss U UHUCIO
coyeranuii. @opmyna yucna coueranuid. TpeyronbHuk Ilackans. OnbITel ¢ OONBLIIUM YHCIOM
PaBHOBO3MOJKHBIX ~DJIEMEHTAPHBIX COOBITHIA. BblunciIeHHEe BEpOATHOCTEH B ONBITaX C
OpUMEHeHHEeM KOMOMHAaTOpHBIX Qopmyn. HWcnbrtanus bepnymu. VYemex u  Heynaua.
BepositHOCTH COOBITHI B cCeprH UCTIBITAaHUN bepHysum.

Cay4aiinble BeJTHYMHBI

3HaKOMCTBO CO CIy4YalHbIMM BEJIMYMHAMU HAa HIpUMEpax KOHEYHBIX JAUCKPETHBIX
CIly4alHbIX BeJMYMH. Pacnpenenenue BepoaTHOCTe. Marematnueckoe oxunanue. CBoicTBa
MaTeMaTuyeckoro oxunanus. [lonstue o 3akoHe OonbIIMX yuces. M3MepeHne BeposiTHOCTEH.
[IpumeHeHne 3akoHa OONBIIMX YHUCET B COIMOJIOTHMH, CTPaXOBaHWM, B 3/IPaBOOXPAHEHUH,
oOecnieueHnH Oe30MacCHOCTH HACEIEeHUsI B UPE3BbIYAHBIX CUTYAIUX.

I'eomerpus

I'eomeTpuyeckue GUrypsl

@urypsl B reoMeTpHHU U B OKpPYKalolleM Mupe

I'eomerpuueckas ¢urypa. @opMupoBaHue MPeACTaBICHUNA O METAIPEIMETHOM MOHATUU
«purypany.

Touka, TMHUSA, OTPE30K, IpsAMasi, JIy4, JIOMaHas, MJI0CKOCTb, Yroj, OMCCEKTpHCa yIiia U ee
CBOICTBa, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cumMeTpusi reoMeTpudeckux ¢uryp. LleHTpanbHas cUMMETpUSI TeOMETPUUECKUX

duryp.

MHOroyroJibHUKH

MHOroyroiapHUK, €ro -JJEMEHTbl M €ro CBOWCTBA. Pacno3HaBaHHE HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Brinykmisie u HEBBINYKJIbIE MHOTOYTOJIbHUKH. [IpaBunbHbIE
MHOTOYTOJIbHUKH.

Tpeyronbauku. Breicota, Mmenuana, OuCCeKTpuca, CpeAHSAS JIMHUS TpPEyrojJbHHKA.
PaBHOOEIpeHHBIN TPEYroJIbHUK, €r0 CBOWCTBA M MpPHU3HAKU. PaBHOCTOPOHHMI TPEYrojbHUK.
IIpsAMOYTONIbHBINM,  OCTPOYIOJIBHBIM,  TYNOYIOJIbHBIM  TPEYrOJbHUKU. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.

Yetsipexyronbuuky. Ilapamnenorpamm, pomO, NpsSMOYroJbHHUK, KBaJpaT, Tpamerus,
paBHOOeApeHHas Tparenus. CBONCTBA U MPU3HAKU MapaijiesiorpaMmma, pomoa, IpsMOyroJibHUKa,
KBajpara.
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OKpPYyXHOCTB, KPYT

OKpy’KHOCTb, Kpyr, UX D3JEMEHTbl U CBOICTBA; LICHTPAJbHBICE W BIIMCAHHBIC YIJIbL.
KacarenbHas u cekymias K OKpYXHOCTH, UX CBOWCTBA. BIncaHHbIE N OMMCAHHBIE OKPY>KHOCTH
JUIsl TPEYTOJIbHUKOB, YETBIPEX YT OJIbHUKOB, IPABUIbHBIX MHOTOYTOJIbHUKOB.

I'eomerpuueckue purypbl B mnpocTpaHcTBe (00beMHBbIE TeJIa)

MHororpaHHuk 1 €ro 31eMeHThl. Ha3BaHMsI MHOTOIPaHHUKOB C Pa3HbIM IOJIOKEHUEM U
KOJIMYECTBOM TIpaHel. llepBuuHbIe NpEACTaBICHHS O NUpaMHIE, NapajuleNeNuIene, MpU3Me,
cdepe, mape, MIIMHIPE, KOHYCE, UX JJIEMEHTaX U MPOCTCHIIINX CBOWCTBAX.

OTHOmIEeHNS

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HAaKN paBeHCTBA TPEYTOJILHUKOB.

IMapajuteIbHOCTH NPSIMBIX

IIpu3Haky m CBOMCTBA MapajUICNIBHBIX MPSAMBIX. AKCHMOMa NapauleabHOCcTH EBKiuza.
Teopema daneca.

IlepnenauKy/aspHbIE IPSIMbIE

[Ipsmoii yron. Ilepnenaukynsp k mnpsmoil. Hakinonnas, npoekuus. CepeauHHBIN
NEPIEHIUKYIIAP K 0Tpe3Ky. CBOMCTBA U MPU3HAKU NIEPIIEHIUKYJIIPHOCTH.

Ilonodue

[IponopunonanbHble OTpe3kH, nopodue ¢uryp. IlonoOHble TpeyronbHuku. IIpusHaku
no00usl.

B3auMHoe pacnojioskeHHe IpsSIMOU U OKPYKHOCTH, IBYX OKPY>KHOCTEMN.

N3mepenus u BoIuncIeHUS

Beanunnbl

[Tonstue Benmuuubbl. JlmHa. M3mepenue uiMHbL. EOUHUIBI HW3MEPEHUS UIMHBI.
Bemnuuna yrna. ['pangycHas mepa yria.

[lonsTe o muomaau miuockod ¢urypsl M ee cBoiicTBax. M3mepenue momaznei.
EnvHULBI M3MEPEHNUS IIOLIAIH.

[IpencraBnenne o0 o6beme u ero cpoiictBax. M3mepenue oobema. Equnnibl usmepenus
00BEMOB.

N3mepenus u BbIYMcIeHUS

WHCTpyMEHTBI 1711 U3MEPEHUN U MOCTPOEHUH; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JJIMH
(paccrosiHuit), muomazaei. TpuroHomerpuueckue (YHKIUU OCTPOro yria B HPSIMOYTOJbHOM
TpeyroipHuke TpuroHomerpuuyeckue (yHKIMHM TYNOro yria. BeluucieHue 3i1eMeHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHHH. Dopmynbl muiomanu
TPEyrojibHUKa, MapajuleJorpaMMa M €ro 4YacTHBIX BHJOB, (DOPMyIbl JUIMHBI OKPYKHOCTH H
riomaau kpyra. CpaBHeHHe U BeiuucieHue momaneit. Teopema I[udaropa. Teopema cunycos.
Teopema KOCHHYCOB.

Paccrosinus

Paccrosiane mexny Toukamu. PaccTosHuMe oT TO4kM 10 npsiMoll. PaccrosHue mexny
durypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomeTprueckue NocTpoeHus AJis WUTIOCTPAIMK CBOMCTB Fr€OMETpUYECKUX puryp.

NHcTpymMeHTBI I  NOCTPOCHMM: LUPKYJb, JIMHEWKa, yroibHUK. [Ipocreimme
MOCTPOCHUS LHPKYJIEM M JIMHEWKOW: IMOCTpOEHHE OMCCEKTPUCHI YIJa, MEPHEeHIUKYIspa K
IPSIMOH, YIJla, paBHOTO JaHHOMY,

[TocTpoeHnue TpeyroabHUKOB MO TPEM CTOPOHAM, JABYM CTOPOHAM M YIIy MEXKIY HHUMHU,
CTOpPOHE U ABYM IPUJIEKAIUM K HEN yIilaM.

Jlenenue oTpe3Kka B JaHHOM OTHOIIICHUHU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3oBanust
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[MonsTme  mpeobOpaszoBanusi.  [IpencraBnenne O  MeTanpeIMETHOM  TIOHATHU
«mpeodpazoBanuey. [logodue.

JABukenust

OceBasi ¥ LEHTpalbHAsI CHMMETPHS, MOBOPOT M TMapaylienbHbIM nepeHoc.KoMmOnHanmm
JBUKEHHUU HA IIJIOCKOCTH U X CBOMCTBA.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

BekTopsl

[lonsiTue BexkTOpa, NEHCTBUS HAJ BEKTOpPaMH, MCIIONb30BAHHE BEKTOPOB B (PHU3HUKE,
Pa3ioKEeHUE BEKTOPA Ha COCTABIAIOIINE, CKAIAPHOE IIPOU3BEICHUE.

Koopaunarsi

OcCHOBHbIE MOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSHHUE MEXAY Toukamu. KoopauHaTbl
CepenuHBl OTpe3Ka. YpaBHEHUS QUTYP.

IIprMeHeHne BEKTOPOB U KOOPAMHAT JUIs PELICHUS IPOCTEUIINX FEOMETPUYECKUX 3a/1a4.

HcTropust MaTeMaTUKHU

Bo3HUKHOBEHME MaTeMaTHKM KaK HayKd, JTamnbl €€ pa3BUTHS. OCHOBHBIE pa3elibl
MaTeMaTuKH. Beiiaroniyecs MaTeMaTUKH U X BKJIAJl B Pa3BUTHE HAYKH.

beckoHeUHOCTh MHOXKECTBA MPOCTHIX 4KceN. Yucna U JUIMHBL OTPE3KOB. PannoHaIbHbBIE
ymcina. [lorpeObnocts B uppaunoHanbubix uncnax. llkona [udgaropa

3apoxkaenue anreOpsl B Henapax apudmeruku. An-Xope3mu. PoxieHwe OyKBEHHOM
cumBonuku. [1.depma, @. Buer, P. Jlekapt. Mcropus Bompoca 0 HaX0XIeHUU PopMyi KOpHEI
anreOpanyecKnX ypaBHEHHWH ctemeHel, oompmux udeteipex. H. Taprames, k. Kapnano, H.X.
Abens, D.I'anya.

[TosiBeHre MeTo/a KOOPAMHAT, TIO3BOJISIONIETO NEPEBOIUTh T€OMETPHUECKUE OOBEKTHI
Ha s13bIK anre6psl. [losenenue rpadukoB pynkuuit. P. lekapr, I1. depma. [Ipumeps pa3nuyHbix
CHUCTEM KOOPJIHHAT.

3anaua Jleonapno IIuzanckoro (®ubonauyum) o Kpoiukax, yucia OuboHauyn. 3amaya o
maxmaTtHou 1ocke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCUH.

HcToku Teopuun BEpOSITHOCTEUN: CTPaxoBOE A€o0, azapTHbie Urphl. 11. @epma, b.ITackans,
S1. bepnynnu, A.H.Kosnmoropos.

Ot 3emnenenusa k reomerpun. Iludarop u ero mkomna. Panec, Apxumen. Ilnaton u
Apucrotens. [loctpoeHne mnpaBUIBHBIX MHOTOYTOJBHUKOB. Tpuccekuus yria. Keampatypa
Kpyra. YnBoenue kyba. Mcropus uucna m. 3omotoe ceuenue. «Hauana» Epxmmpa. JI Diinep,
H.N.Jlo6aueBckuii. McTopus nsitoro rnocrynara.

I'eomerpus u nckyccTBo. I'eoMeTpuyeckre 3aKOHOMEPHOCTH OKPYKAIOLIETO MUpa.

ActpoHomusi u reomeTpus. Uto u kak y3Hanum AHakcarop, DparocheH U Apucrapx o
pasmepax Jlynsl, 3emnn u Connua. Paccrosuust ot 3emnu 1o Jlynsr u Connua. M3mepenue
paccrosinug ot 3emuu 10 Mapca.

Ponp poccuiickux ydeHblIXx B pa3Butuu Matematuku: JI.Oinep. H.W.JloGaueBckui,
[1.JI.Ye6nmes, C. KoBanesckas, A.H.Konmmoropos.

Martemaruka B pazButuu Poccuu: Iletp |, mkona maremMatnyeckux U HaBUTALKUX HAYK,
pasButue poccuiickoro goma, A.H.Kpvinos. Kocmuueckasn npoepamma u M. B. Kenowviu.

BeinyckHuk Hayuurtes B 7-9 kiaccax (/151 MCIIO0JIb30BAHUSA B IOBCEIHEBHOM KU3HM U
olecrieyeHUs] BO3MOKHOCTH YCIIEIITHOTO NPOA0JIKeHUs1 00pa30BaHusl Ha 6230BOM ypOBHe)

DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMAaTH4YeCKOI JIOTUKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSMHU: MHOKECTBO, 3JIEMEHT MHOXECTBA,
IIOJAMHOK€ECTBO, IIPUHAJIEKHOCTD;

®  3a]aBaTb MHOXKECTBA IIEPEUYUCIICHUEM UX JJIEMEHTOB;

® HAXOIUTH NepeceueHune, 00beTMHEHNE, IOAMHOKECTBO B MPOCTEHIINX CUTYAIIHX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: OINpEAEICHUE, aKCUOMa, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEP/KIACHUS CBOUX BBICKAa3bIBAHUM.
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:
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®  CIIOJIb30BaTh rpaUyuecKkoe MPeICTaBICHHE MHOXECTB JJI OMUCAHMS peaTbHBIX
MPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 IPYTUX YICOHBIX MPEAMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMHU: HATypaJlbHOE YHCIIO, II€JI0€ YHCIIO,
OOBIKHOBEHHAsI Jpo0Ob, JAecATHYHas JpoOb, CMeIaHHas Jpo0b, palMOHATBHOE YHUCIIO,
apuMETUYECKHI KBaJIpaTHBIN KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YKMCEJI U MTPaBUJIA ACHCTBUI NIPU BBIIIOJHEHUU BBIYUCIICHUN;

®  JCIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIUYKUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;

®  BBINOJHATH OKPYIJICHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUM C PABUIIAMY;

®  OLICHMBATh 3HAYEHHE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LEIOr0 YnCa;

®  pacro3HaBaTh PAllMOHAIBHBIE U UPPALMOHAJIBHBIEC YNCIA;

®  CpaBHMBATh YHUCIA.
B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  OLICHUBATh PE3YJIbTATHI BEIYUCICHUN MPU PEIICHUN MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEAJIbHBIX CUTYalUsX;

®  COCTaBJIATh YUCIIOBBIE BBIPAKECHHUS IPU PEUICHUU MPAKTHUYECKUX 3a/1ad U 3a7ad U3
JIPYTUX y4eOHBIX MIPEIMETOB.
ToxkaecTBeHHbIE IPe00pa30BaHUS

e BrimonHATh HECHOXKHBIE MpeoOpa3oBaHUsS AJI BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDAKEHHUM, COJEP)KAIMX CTENEHH C HATypalbHBIM IIOKa3aTejleM, CTENEHH C IEJIbIM
OTPULIATEJIbHBIM ITOKa3aTelleM;

®  BBINOJHATH HECJIOXKHBIE MPeoOpa30BaHUs LIEIBbIX BBIPAXKEHHI: PacKpbIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;

®  HCIIOJIB30BAaTh (DOPMYIIBI COKPAIICHHOTO YMHOXCHHS (KBaJpaT CYMMBI, KBajpaT
pa3HOCTH, Pa3HOCTh KBAJIPATOB) AJISl YIIPOLICHUS BIYUCICHUN 3HAYCHHUI BHIPAKEHUM;

®  BBLINOJHATH HECJIOXKHBIE TPeoOpa3oBaHusl JAPOOHO-TMHEHHBIX BBIPAKECHUH U
BBIPAKEHUM C KBaJPATHBIMU KOPHSIMH.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

® [IOHMMAaTh CMBICII 3aMIMCH YKCIIA B CTAHAAPTHOM BH/IE;

e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHAPTHAs 3aMHUCh YHCTIAY.
YpaBHeHNs H HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHITHIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHUE, KOPEHb YPaBHEHHUS, PEIICHHE YpaBHEHWUs, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;

®  TIPOBEPATH CIPABEJIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JMHEWHbIE HEPABEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEUHBIM;

®  pelaTh CUCTEMBI HECIIOKHBIX TUHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  TIPOBEPSATH, ABJISICTCS JIU JAHHOE YUCIIO PEIICHUEM YPaBHEHHS (HEPaBEHCTBA);

e  pemiath KBaJIpaTHBIE YpaBHEHUS MO (HopMylie KOpHEH KBaJApaTHOTO YpaBHEHNUS,

e  1300paXkaTh peUICHHs] HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMON.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NMPeIMETOB:

®  COCTaBJIATHh M pPeIIaTh JUHEHWHBIE YPABHEHHS NPH PEIICHUU 3a/1a4, BOSHUKAIOIINUX B
JIPYTUX y4eOHBIX MpeAMETax.
DOyHKIUHA

e HaxoauTs 3HaUYeHHE PYHKIIUHU IO 3aJAHHOMY 3HAYCHHIO apTyMEHTa;

® HAXOJUTh 3HAUEHHE apTyMEHTa MO0 3aJaHHOMY 3HAYCHHIO (QYHKIIMH B HECIOXHBIX
CUTYaIUsX;

®  ONpeneNiaTh IOJOKEHHWE TOYKH IO €€ KOOpJAMHATaM, KOOpPAMHAThl TOYKH IO €€
MOJIOKEHUIO Ha KOOPAMHATHOU MJIOCKOCTH;
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e 10 rpaduky HaXOAUTb OONACTh OINpEAeTCHHUs, MHOXXECTBO 3HAUEHUH, HYIU
GYHKIINHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, WPOMEXKYTKH BO3pacTaHUs U  yOBbIBaHWS,
HanOoJIbIlIee U HAUMEHbIIIee 3HaUYCHUS (PYHKITUH;

®  CTpouTh IrpaduK TUHEHHOW QYHKITUH;

®  [IPOBEPSATH, ABISAETCS JIM JAHHBINA rpaduk rpaduKoM 3a1laHHON QYHKIMH (JTMHEHHOMH,
KBaJIpaTUYHOM, 00paTHOW MPOMOPLUUOHAIEHOCTH);

e onpenensaTh MPUOIMKEHHbIE 3HAYEHUS KOOPIMHAT TOUKH MepecedeHHs rpadukoB
GyHKIHH;

e omepupoBaTh Ha  0a30BOM  YpOBHE  TMOHSTHSAMH:  IOCIEIOBATEIHHOCTD,
apudmeTnyecKas mporpeccusi, reoMeTpuieckas mporpeccus;

e pemarh 3a7auyd HAa NPOTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJyYeH
HENOCPEJICTBEHHBIM MOJICYeTOM 03 pUMEeHEHHS (PopMyII.

B noBceiHeBHOM KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

®  HCIIOJIb30BaTh rpaMKy peaIbHBIX MPOIECCOB U 3aBUCUMOCTEHN ISl OTIPEACTICHUS UX
CBOMCTB (HAmMOOJbIINEC W HAUMCHBIINE 3HAUCHUS, MPOMEXKYTKH BO3pacTaHUs W YOBIBAHUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

®  HCIIOJIb30BAaTh CBOWMCTBA JIMHEHHOW (YHKIMU U ee rpaduK Mpu pelieHuu 3a1ad u3
JIPYTUX y4eOHBIX MTPEIMETOB.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e lmerhp mpeAcTaBIEHUE O CTATHCTUYECKUX XapAaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4alHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemiath  MPOCTEHINTNE  KOMOWHATOPHBIE — 3aJa4d  METOJAOM  MPSMOTO |
OpraHW30BaHHOTO MEepedopa;

®  MPE/CTaBIATH JJAHHBIC B BUJIC TAOJUII, TUarpaMm, rpauKoB;

e yuTaTh MH()OPMAIHIO, IPESICTABICHHYIO B BUJIE TAOIHIIbI, JUATPAMMEI, rpaduKa;

®  ONpPEISISITHOCHOBHBIC CTATHCTUYCCKUE XaPAKTEPUCTUKH YUCIOBBIX HAOOPOB;

®  OICHUBATH BEPOSTHOCTH COOBITHS B MMPOCTEHIIINX CITydasix;

®  UMETb IPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noBce1HeBHOM KU3HM M TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  OIICHMBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOIOM Iepedopa;

¢ HMETh TNPEJICTABICHHE O POJIM MPAKTUYCCKH JIOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHI;

® CpPaBHUBAaTHOCHOBHBIE CTAaTHCTUYECKHE XAPAaKTEPUCTHKH, MOTyUYEHHBIE B IMPOLIECCE
pENIeHUs TPUKIIAIHON 3a/1a49U, H3yICHUS PEaTbHOTO SBIICHUS,

®  OIICHUBATH BEPOSTHOCTH PEATHHBIX COOBITUH U SIBJICHUH B HECIIOKHBIX CUTYAIUSX.
TexkcroBbIe 321244

e PemaTth HECNOXHBIE CIOKETHBIE 33/1a4dl Pa3HBIX TUIIOB Ha BCe apu(MeTHUYEeCKHe
JIEUCTBUS,

® CTPOUTH MOJICNb YCIOBUS 3amadd (B BHUJAE TaOJUIBI, CXEMBI, PHUCYHKA WIH
ypaBHEHHUS), B KOTOPOM JaHbl 3HAUEHHUS JBYX M3 TPEX B3aMMOCBA3AHHBIX BEIUYHH, C LEIBIO
MOMCKa pelIeHUs 3a/1auH;

®  OCYUIECTBJIATH CIOCOO MOMCKA PELIEHUs 33/1a4d, B KOTOPOM pacCyKIEHHE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHIO;

®  COCTAaBJIATH IUIaH PEIlEHUs 3aJauH;

®  BBIJICIIATH ATAIbBI PEIICHUS 3a/1a4H;

®  HHTEPIPETUPOBATH BBIYHCIUTEIBHBIC pPE3yJIbTaThl B  3aj7ade, HCCIEI0BATh
MOJTy4YEHHOE PellieHue 3aa4u;

®  3HATh pa3NU4Ke CKOPOCTel 00BEKTa B CTOSIUEH BOJE, MPOTUB TEUEHUS U IO TEYCHUIO
pEKH;

e  pelmaTth 33Ja4M Ha HAXOXKJIEHUE YaCTH YMCia U YKCIia IO €ro 4acTu;

e pemath 3aJauyd pPa3HBIX TUMOB (Ha paldoOTy, Ha TOKYNKH, Ha JBIKEHUE),
CBSI3BIBAIOIINX TPU BEIIMYUHBI, BBIJICISITH TH BEJITMYUHBI U OTHOIICHUS MEXTy HUMH,
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®  HaxOJUTh MPOLEHT OT YMCJA, YUCJIO MO MPOLEHTY OT HEro, HaXOAUTh MPOIIEHTHOE
CHIDKEHHE WM MIPOIIEHTHOE TOBBIIICHUE BETMUNHBL;

®  pemulath HECIOXKHBIE JIOTHUECKUE 3314l METOIOM PacCyKICHUI.
B noBceHeBHO¥ KU3HM M TIPM U3YYE€HHH APYTUX NMPeIMeTOB:

®  BBIJABUTaTh TMIIOTE3bl O BO3MOXKHBIX MPEICNIbHBIX 3HAYEHHSIX HCKOMBIX B 3a/aye
BEJIMYUH (JIeTIaTh IPUKUIIKY ).
I'eomeTpuueckue purypsi

e  OmnepupoBaTh Ha 6230BOM YPOBHE MOHITHIMH I'€OMETPHUICCKHUX (QUTYD;

® u3BICKaTh HWHPOPMAIMIO O TEOMETPHUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
yepTexax B SBHOM BUJIE;

® TPUMEHATh [UISl pEIIeHUs 3aJad TeoMeTpuyecKkue (akThl, €CIU YCIOBHS HX
NpUMEHEHHUS 3aJ1aHbl B IBHOU (hopme;

e pemarh 3aJa4d HAa HAXOXKACHUE TE€OMETPHUECKUX BEIMYMH IO OOpa3laM WiH
aIroOpUTMaM.
B noBcegHeBHOIi ;KM3HM M IPU U3YYeHHUH JPYTIUX PeAMETOB:

®  HCMOJNB30BaTh CBOWMCTBA I'€OMETPHUYECKUX (UTYp JUIS pEHICHUS TUIOBBIX 3ajad,
BO3HUKAIOIIUX B CUTYaIUSX [TOBCEIHEBHOM XKU3HH, 3a/1a4 MPAKTUYECKOTO COIEePIKAHMUS.
OTHowmeHus

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHSTHIMH: PAaBEHCTBO (UTYp, paBHbIC (PUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapalieIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh MPSIMBIX, YIJIbI
MEXy IPSIMBIMHU, TIEPIICHIUKYIISP, HAKIIOHHAS, TIPOCKIIUS.
B noBceiHeBHOM KU3HHU M IPH U3YYEHHUH APYTUX MPeIMETOB:

®  ICIIOJIb30BAaTh OTHOILIEHUS [UIsI PELICHUS MPOCTEHINMX 3a/ady, BO3HUKAIOUIUX B
peaabHOM KU3HU.
N3mepennsi 1 BbIYHCIEHUSA

e BpIMonHATE W3MEpEHHE MJIUH, pPACCTOSHUN, BEJIMYUH YIJOB, C IOMOIIBIO
WHCTPYMEHTOB I U3MEPEHUN JJTUH U YTIJIOB;

e [pUMEHATh (QOopMyJbl MEpUMETpa, IUIOUAAU U 00beMa, IUIOMIATU MOBEPXHOCTH
OTJENIbHBIX MHOTOTPAHHUKOB ITPH BBIYMCIICHUSX, KOT/Ia BCE JAaHHBIE UMEIOTCS B YCIIOBHH;

e npuMeHATh Teopemy lludaropa, 6a30Bbie TPUTOHOMETPUUECKHAE COOTHOLICHUS JUIS
BBIYUCIICHUS JUIMH, PACCTOSIHUM, TITOMIa/Iel B MPOCTEHIINX CITydasx.
B noBceaHeBHOI ;KM3HU M MPU U3YYEeHUH APYTHX MPEIMETOB:

®  BBHIYUCIATH PACCTOSIHUS HA MECTHOCTH B CTaHNAPTHBIX CHUTYalUsX, IUIOMIATU B
NPOCTEHIINX CIydasx, IPUMEHATh GOPMYJIbI B IPOCTEHUIIINX CUTYaLUsAX B IOBCEHEBHOM KU3HU.
I'eomeTpuyecKHe MOCTPOEHUS

e I3oOpaxkaTh TUNOBBIE IUIOCKHE (DUTYPBI U QUIYpbl B IPOCTPAHCTBE OT PYKU U C
MOMOILBIO HHCTPYMEHTOB.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH IPYTUX NMPeAMETOB:

®  BBHINOJHATH MPOCTEHIINE TOCTPOCHHS HAa MECTHOCTH, HEOOXOIMMBIE B pPEATbHOM
KHU3HU.
I'eomeTpuueckue npeodpasoBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JaHHOH (PUType OTHOCUTEIBHO OCH U TOUYKH.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH IPYTUX NMPeAMETOB:

®  PAacmo3HaBaTh JBIKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

®  pacmo3HaBaTh CHMMETPHUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHSMH BEKTOp, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOPA HAa YMCIIO, KOOPAWHATHI HA TUIOCKOCTH;

e ompenenartbh TNPHOIKEHHO KOOPAMHATHI TOYKH TI0 €€ H300paKEeHUI0 Ha
KOOPJAMHATHOH MJIOCKOCTH.
B noBceaHeBHOI1 ;KM3HU ¥ PU U3YYE€HHUH JPYTUX NMPeAMETOB:

®  WCIOJNB30BaTh BEKTOPHI ISl PEIICHHSI MPOCTEHINNX 3329 Ha OINpeIeIeHUEe CKOPOCTH
OTHOCHUTEJIBHOTO JIBH)KEHUS.
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HcTopust MaTeMaTHKHU

e  OnuchiBaTh OTJEJIbHBIE BBIJAIOUINECS PE3YNbTATHI, MOJIYYEHHBIE B XOJE€ PAa3BUTHSA
MaTEMaTHKHU KaK HAayKH;

e  3HAThb IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON
Y BCEMHUPHOH UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccum.
Meroasl MaTeMaTHKH

e BpiOupares NOIXOASIINI HM3YyYEHHBIM METON JUIA pEIIeHUS HW3YYCHHBIX THUIIOB
MaTeMaTHUYECKUX 3a7ad;

e [IpuBomuTh mpUMEpPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B  OKpYXKaroLel
JICHCTBUTEIIBHOCTHU U IIPOU3BEIECHUSAX UCKYCCTBA.

BpInyCKHUK MOJYYHT BO3MOKHOCTh HAY4YUThCA B 7-9 Ki1accax (n1s1 ycnemHoro
MPOI0JIKEHUsI 00Pa30BaHKUs HA YIJIY0JIEHHOM YPOBHE)

JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€CKOM JIOTHKH

e (CB0O0OOJHO OmEpUpPOBATH TMOHATHAMHU: MHOXKECTBO, XapaKTEPUCTHUKH MHOXKECTBA,
9JIEMEHT MHOXECTBa, IyCTO€, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IOAMHOMXKECTBO,
MIPUHA]JIC)KHOCTbD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CITIOCOOBI 33]JaHIE MHOXKECTBA,

®  33/1aBaTh MHOXKECTBA Pa3HBIMHU CIIOCOOAMH;

®  [POBEPATH BHIMIOJHCHUE XapaKTEPUCTHICCKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEPHUPOBATH IOHSATUSMHU: BBICKA3bIBAHWE, HCTHHHOCTh M JIO)KHOCTH
BBICKA3bIBaHUS, CJIOKHBIC M TIPOCTHIC BBICKA3bIBAHUS, OTPUIIAHUE BHICKA3bIBAHU;, HCTUHHOCTD U
JIOKHOCTh YTBEPKJICHUS M €ro OTPHUIaHWs, ONepaliyl HaJ| BBICKA3bIBAHUSMHU: W, WM, HE;
YCIIOBHBIE BBICKA3bIBAHUS (MMILIUKAIIUN);

®  CTPOUTH BBICKA3bIBAHUS C UCIIOJIH30BAHUEM 3aKOHOB aJIreOpbl BHICKa3bIBAaHUH.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  CTPOUTH PACCYKICHUS HA OCHOBE MCITOJIb30BAHMSI TPABUIT JIOTUKH;

®  HCIIOJIB30BaTh MHOJXKECTBA, OINEpallMd C MHOXECTBaMH, UX rpaduueckoe
MIPEJICTABJICHUE JIJISI OMMCAHUS PEAbHBIX MPOIECCOB W SBICHUHN, IPH PEIICHUH 3a1ad APYTUX
y4eOHBIX IPEIMETOB.

Yucaa

e (CB00OAHO OMEpUPOBATH MOHATHIMH: HATYPAIbHOE YUCIIO, MHOXKECTBO HATypaTbHBIX
qrcen, IIeJI0€ YUCIO, MHOXKECTBO IIENbIX YHCEN, OOBIKHOBEHHAs NIpoOb, JeCATUYHAs IpPOOb,
CMEIIAHHOE YHUCJIO, PAIMOHAILHOE YUCIIO, MHOXKECTBO PAlMOHAIBHBIX YHCEN, HPPAIMOHATBHOE
YHCIIO0, KOPEHb CTENEHH N, JCHCTBUTENBHOE YHCIO, MHOKECTBO JEHCTBUTENBHBIX YHCET,
TeOMETPHYSCKass HWHTEPIPETAIs HATYPaJIbHBIX, IEJIBIX, PAIMOHATBHBIX, JEHCTBUTEIBHBIX
qucel;

® [OHUMATh M OOBACHATH pa3HUIy MEXKIY TMO3UIMOHHOW U HEMO3UIIMOHHON
CHCTEMaMU 3aITUCH YHCEIT,

®  [IEPCBOJUTH YHCIIA M3 OJJHOW CUCTEMBI 3aITUCH (CHCTEMBI CIMCIICHUS) B IPYTYIO;

®  JIOKa3bIBaTh U MCIOJB30BAaTh MPU3HAKH JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI ¥ IPOU3BECHHSI YUCEI TIPH BBHITOJIHEHUU BBIYUCICHUN U PEIICHUH 3a]1aY;

®  BBINOJHATH OKPYTJICHHE pPAIlMOHATIBHBIX W HUPPAIMOHATIBHBIX YHUCEN C 3aJaHHOMN
TOYHOCTBIO;

®  CpaBHUBAThH JICHCTBUTEBHBIC YHCIIA PA3HBIMH CITOCOOAMU;

®  VIOPSAAOYMBATH YMCIIA, 3alMCAHHBIC B BUC OOBIKHOBEHHOW W JIECATHYHOH JIpoOw,
YHCJIa, 3aIMCAHHBIC C UCIOJIb30BAHNEM apH(PMETHUECKOTO KBAaIPATHOTO KOPHSI, KOPHEH CTEIIeHN
Ooublie 2;

e Haxomuth HOJI m HOK umcen pasHbIMH crioco0amMH M HCIONIB30BaTh UX TMPH
pEIIeHUH 33]1aY;
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® BLINOJHATH BBIYMCIEHUS U  MpeoOpa3oBaHMsl  BBIPAXKEHHH,  COAEpKAIIUX
JIEMCTBUTEIbHBIE YHCIIA, B TOM YKCIIE KOPHU HATYpaIbHBIX CTEIIECHEH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:

®  BBLINOJHATh U OOBACHATH PE3YJAbTaThl CPAaBHEHUS PE3YJIbTATOB BBIYUCICHUU MPHU
pELICHNH MPAKTUYECKHUX 33/1a4, B TOM YHCJIE MPUOIMKESHHBIX BBIYMCICHUN, HCIIONB3YS pa3Hble
CIocoObI CpaBHEHUI;

®  3alUCHIBATh, CPABHUBATH, OKPYIVISATh UHWCJIOBBIE JAHHBIE pPEAIbHBIX BEIUYHMH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH U OLIEHWBATH Pa3HbIMH CIIOCOOAMHU YMCIIOBBIE BBIPAXKEHUS MPU PELICHUH
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX YU4eOHBIX IMPEAMETOB.

ToxnecTBeHHbIE IPe00pa3oBaHus

e (CB000OAHO ONEpPUPOBATH MOHATUSMHU CTETICHH C IEJIBIM U TPOOHBIM MTOKA3aTEIEM;

®  BBINOJHATH JIOKA3aTEIbCTBO CBOMCTB CTEMEHH C LEIbIMA M JAPOOHBIMU
IIOKa3aTeIIsIMHU;

®  ONEpUPOBATH MOHATUAMH «OOHOWIECH», «MHOTOWIECH», «MHOIOWIEH C OJHOH
MEPEMEHHOI», «MHOTOWIEH C HECKOJIbKHMMH TMEePEeMEHHBIMUY», KOA(D(PUIMEHTHI MHOTrOYIEHa,
«CTAaHJAPTHAsS 3alIMCh MHOTOWIECHA», CTEIIEHb OJHOWICHA U MHOI'OYJICHA;

e CBOOOJHO BJAJIETh NMPHEMaMH NPeoOpa3OBaHUS IEIBIX M IPOOHO-pAIIOHATBHBIX
BBIPXKEHUI;

®  BBINOJHATH PA3J0KEHHE MHOTOWIEHOB HAa MHOXHUTENM Pa3HBIMH CIIOCO0aMU, C
MCII0JIb30BaHUEM KOMOUHAIUHI pa3InYHbIX IPUEMOB;

e  HCIIOJIb30BaTh TeopeMmy Buera u teopeMy, oOpaTtHyto Teopeme Buera, g nmoucka
KOpHEH KBaJpPaTHOIO TPEXWICHA W JUIA PELICHHs 3a7a4d, B TOM 4MCIIE 3a/1a4 ¢ llapameTpamMu Ha
OCHOBE KBAaJIpaTHOT'O TPEXWICHA;

®  BBINOJHATH JICJICHUE MHOTO4JIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEUN U KOpHEN CTENEHH N,

®  BBINOJHATH NIPEOOPa30BaHUS BBIPAKEHUMN, CONIEPIKAINX KBaJApaTHbIE KOPHHU, KOPHU
cTerneHu N;

e CBOOOJHO OMEPUPOBATh MOHITUSIMHU «TOXKIECTBO», «TOXJIECTBO HAa MHOXECTBEY,
«TOIECTBEHHOE MPeo0pa3oBaHe»;

®  BBINOJHATH paznyHbIe npeoOpazoBaHus BBIPAXKECHU, coZiepKaInx
MO)IyJ'II/I.(JF) =«

B noBcenHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:

®  BBINOJHATH MPEOOPa30BaHUS U JIEUCTBUS ¢ OYKBEHHBIMU BBIPAKEHHUSIMH, YHCIOBHIE
KO3(PUITMEHTHI KOTOPBIX 3aMMCAHBI B CTAHJAPTHOM BH/JIC,

®  BBIMOJHATH MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUM TPU PEIIEHUW 3aaad
JIPYTUX y4eOHBIX NMPEIMETOB;

®  BBINOJHATH MPOBEPKY MPABIAONOAOOMS (PUINYECKUX U XUMHUYECKUX (POpMyn Ha
OCHOBE CPaBHEHUSI pa3MEPHOCTEN U BaJIEHTHOCTEM.

YpaBHeHUs] M HEPABEHCTBA

e (CBo0OMHO OMEpUPOBATH TMOHSATHUSMU: YpaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIE
YpaBHEHUsT W HEPABEHCTBA, YPABHEHUWE, SBIISIONIEECS CIEICTBHEM JPYroro YypaBHEHHS,
ypaBHEHHUS, PAaBHOCUIIbHBIE HA MHOXKECTBE, PAaBHOCUJIbHBIC TTPE0Opa30BaHUs yPaBHEHUH;

e pewaTh pa3Hble BUAbl YPaBHEHWM M HEPABEHCTB M HUX CHUCTEM, B TOM YMHCIIE
HEKOTOpBIC ypaBHEHUs 3 U 4 creneHel, IpoOHO-pallMOHANBHBIE U UPPALMOHATLHEIE,

e 3HaTh TeopeMmy Buera /11 ypaBHEHUI CTENIEHU BbIIlI€ BTOPOI;

® T[IOHUMAaTh CMBICI TEOPEM O PABHOCHIBHBIX M HEPABHOCHIBHBIX MPEOOpPa3OBaHUIX
YpaBHEHUHN U YMETh UX JIOKA3bIBATh;

e  BJAJETh Pa3HBIMU METOJIAMHU PEIICHHs YPAaBHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpATh METO/I PEIICHUsI U 00OCHOBBIBaTh CBOW BHIOOD;
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®  HCIIOJI30BAaTh METOJ MHTEPBAJIOB JJI PEIICHUS HEPaBEHCTB, B TOM YHCIE JPOOHO-
paIoOHaTBHBIX U BKJIFOYAIONIUX B c€0s1 MppaIliOHATbHBIC BRIPAKCHHUS,

e pemarh anreOpandecKkue ypaBHEHHUS W HEPABEHCTBA M MX CUCTEMBI C TTapaMeTpaMu
anreOpanvecKkuM 1 rpauaecKuM METOAaMHU;

e  BIAJCTh Pa3HbIMH METO/AMHU J0Ka3aTeJIbCTBA HEPABEHCTB;

®  pemiaTh ypaBHEHUS B IENIBIX YHCIIAX;

e 1300pakaTh MHOXECTBA HA TJIOCKOCTH, 33/1aBaeMbIe YPAaBHCHHSIMH, HEPABEHCTBAMU
U UX CUCTEMaMH.

B noBceiHeBHOM KU3HM U TIPH U3YYEHUH JPYTUX MPEIMETOB:

® COCTaBIIATh W pEIIaTh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI NIPHU PEIICHUU 3a/1a4
JIPYTUX y4eOHBIX MMPEIMETOB;

®  BBINOJHATH OICHKY MPaBAONON00MSI pE3ylbTaTOB, MOJIY4YaeMbIX IPU PELICHUU
pa3MYHBIX ypaBHEHWH, HEPABEHCTB W WX CHUCTEM MPU PEIICHUM 33434y JAPYTruX Y4eOHBIX
MPEIMETOB;

® COCTaBJIATb W pellaTh YpPaBHEHUS W HEPABEHCTBA C IapaMeTpaMu MpU pPELICHUU
3a/1a4 IpYruX y4eOHBIX MPEIMETOB;

®  COCTaBIIATh YPAaBHEHHE, HEPABEHCTBO WIIM WX CHUCTEMY, OIHCHIBAIONINE DPEAThHYIO
CUTYAITUIO WJIH MPUKIIAJIHYIO 33a7]a9y, HHTePIPETUPOBATh MOJYUYECHHBIC PE3yIbTaTHI.

DOyHKIUUHA

e (CB00OJHO ONEPHPOBATH MOHATHAMH: 3aBUCUMOCTh, (PYHKIIMOHAIBHAS 3aBUCHMOCTD,
3aBUCHMasl M HE3aBUCHMAs IEepeMEHHBIC, (QYHKIUS, CIIOCOOBI 3aManus (PyHKIWUU, apTyMEHT U
3HaYeHHe (YHKIHMH, 00JACTh ONpEAENICHUS U MHOXKECTBO 3HAUCHUS (PYHKIMU, HyTU (YHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMHM, HauOOJbIIee W HaWMEHBIICe
3HAYEHMs, YETHOCTH/HEUYETHOCTh (YHKIUHU, MNEPUOAMYHOCTh (YHKIMHU, Tpaduk (QyHKIUH,
BEPTHKAIbHASI, TOPU3OHTAIIbHAS, HAKJIOHHAS aCUMITOTHI; TpadUK 3aBUCIMOCTH, HE SIBJISTFOIIICHCS
dyukuuei,

e crpouTh rpaduku (QyHKUMNA: TUHEHHOW, KBaApPaTHYHOM, APOOHO-TMHEHHOMH,
CTENEHHOM TP PA3HbIX 3HAYECHHUSAX TTOKA3ATENS CTENECHHU, y = |x|;

®  HCNONBb30BaTh MNpeoOpa3oBanus rpapuka GYHKUMH y — f (x) IS IOCTPOEHUs
rpadpuKoB PyHKIMK y = af (kx+b)+c;

e  aHAJIM3UPOBATH CBOMCTBA PYHKIMIA U BUJ rpaduka B 3aBUCUMOCTH OT ITAPaMETPOB;

e CBOOOJHO  OMEPHPOBATH  TOHATHUSMHU:  IOCIIEAOBATEIHHOCTh,  OTPAHHYCHHAS
MOCe0BAaTEIHbHOCT, MOHOTOHHO BoO3pacTatomiasi (yObIBaroias) mocieqoBaTeIbHOCTh, Mpeae
MOCIICIOBATEIPHOCTH,  apuMETHYECKasl  MPOTPECCHs,  T'eOMETpPHUYECKas  IPOrpeccus,
XapaKTepUCTHUECKOE CBOMCTBO apu(hMeTHIecKoil (TeOMETPUIECKO ) MPOrPeccui;

® CIIOJIB30BaThb METOJl MaTeMaTU4YeCKOM MHIYKIMH I BbIBoAa  (opmyd,
JTIOKA3aTeIbCTBA PABSHCTB M HEPABEHCTB, PEIICHUS 33/1a4 Ha JCITUMOCTb;

®  HCCIENOBaTh MOCIICIOBATEIILHOCTH, 3a/IaHHBIC PEKYPPEHTHO;

e pemarh KOMOMHHMpPOBAHHBIE 3aJauyd Ha apU(PMETHUECKYI0O U TeOMETPHUYECKYIO
MIPOTPECCHUH.

B noBce1HeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeEIMETOB:

e  KOHCTPYMPOBATh U MCCIIENOBATh (PYHKIIMU, COOTBETCTBYIOIINE peabHBIM Mpolleccam
U SBJICHUSM, WHTEPIPETUPOBATH TOJTYyYCHHBIC PE3yJIbTaThl B COOTBETCTBHUU CO CIHEIUPUKOI
HCCJIETyeMOTO TPOoIlecca UITU SIBJICHHUS,

®  HCIIOJIb30BaTh TpaUKHU 3aBUCHUMOCTEH IS MCCIENOBAaHUS PeajbHBIX MPOIECCOB H
SIBIICHHUI,

e  KOHCTPYMPOBaTh M WCCIEAOBATh (PYHKIMH TPU PEIICHUW 3aJa4 JAPYTUX yUeOHBIX
MPEeIMETOB, WHTEPIPETUPOBATh TOMyYEHHBbIE PE3yIbTaThl B COOTBETCTBUU CO CIEIU(DUKOMN
y4eOHOro MpeaMeTa.
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CraTucTHKA U TeOpHUs BepOATHOCTeH

e (CB0060aHO OnEpUPOBATH MOHATUSAMU: CTOJIOUATHIC U KPYTOBbIE AHArPaMMbl, TAOIUIIBI
JAHHBIX, cpeHee apupMeTHYECKoe, MeInaHa, HauOoJIbIllee U HaUMEHbIIEe 3HAYEHUS! BEIOOPKH,
pa3max BBIOOPKH, TUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHUE, Cy4aiHasi U3MEHYHBOCTH;

e  BEIOMpaTh HanboJee ynoOHKIH crocod mpeacTaBaeHus nH(GOPMAIIUY, aIeKBATHBIN e
CBOWCTBAM U LIEJISIM aHAJIN3a;

®  BBIYHUCIATH YUCIIOBBIE XapPAKTEPUCTUKU BBIOOPKHU;

e  CBOOOJHO ONEPUPOBATH MOHATHAMU: (PAaKTOpUAN YUCIIA, TIEPECTAHOBKH, COUCTAHHS U
pasmeleHusl, TpeyroiabHuk Ilackass;

e CcBOOOJHO ONEPUPOBATH MOHATUAMM: CIY4YaWHBIM ONBIT, CiIy4allHbIH BBIOOP,
UCTIBITAHNE, DJJIEMEHTapHOE CllydailHoe coObITHE (MCXOM), KIIACCHYECKOE OIpe/eieHue
BEPOSITHOCTH CIY4alHOro COOBITHSA, ONEpAaLUu HaJ CIy4allHbIMH COOBITHSIMHM, OCHOBHBIE
KOMOWHATOPHBIE (HOPMYJIBI;

e CBOOOJHO ONEPHPOBATH MOHATUSMH: CIYYalHBIM OMNBIT, CIy4YalHBId BBIOOP,
UCTBITAHKE, JJIEMEHTapHOE CcllyyailHoe coObITHE (MCXOJ), KIIACCHYECKOE OIpe/eieHue
BEPOSTHOCTH CIYYalHOTO COOBITHSA, OINEpaluy HaJ CIy4allHBIMH COOBITHSIMH, OCHOBHBIE
KOMOWHATOpHBIC (HOPMYJIBI;

® 3HaThb IpUMEpPbl CIy4alHbIX BEJIMYUH, M BBIUUCIATH HX CTATUCTUYECKUE
XapaKTePUCTHKH;

®  HCHOJIB30BaTh GOPMYIIBI KOMOMHATOPUKH MPH PEIICHNH KOMOMHATOPHBIX 3a7ay;

e pemarh 3a/la4d HAa BBIYHCICHHE BEPOATHOCTH B TOM YHCJIE C HCIIOJIB30BaHUEM
dbopmyi.

B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH IPYTrUX NPeAMETOB:

® TPEACTaBIATh HMHPOPMALHMIO O pEaJbHBIX TIpOLeccaXx M SBJICHUSX CIIOCOOOM,
a/ICKBaTHBIM €€ CBOICTBAaM M LIE€JIH UCCIICAOBAHMS,

®  AHANM3UPOBAaTh M CpPaBHUBATh CTATHCTUYECKHE XapPAKTEPUCTHKH BBIOOPOK,
HOJYYEHHBIX B IPOLIECCe pEIIeHHUs MNPUKIATHON 3aJa4yd, H3y4eHHsl peabHOro SBJICHUS,
pelIeHus 3a1a41 U3 APYruX y4eOHBIX MPEIMETOB;

®  OILICHUBATH BEPOSATHOCTH PEATLHBIX COOBITUI U SBICHUN B PA3JIMUHBIX CUTYAIHIX.
TexcToBbI€E 3a7a4N

e Pemath mpocThie U CIOXKHBIE 337[ayy, a TaKXXe 3aJa4l MOBBIIIEHHON TPYAHOCTU H
BBIJICNIATh X MAaTEMaTHYECKYIO OCHOBY;

®  pacmo3HaBaTh Pa3HbIC BUIBI M TUIIBI 337a4;

®  WCIOJB30BaTh pPa3HbIe KPATKUE 3aIMMCH KaK MOJICIA TEKCTOB CIIOKHBIX 3a7a4 M 3a/1a4
MOBBIIIEHHON CJIOXHOCTH JJISi TOCTPOEHUS MOMCKOBOM CXeMBbl M pEUIeHMs 3ajay, BbIOMpPaTh
ONITUMAIIFHYIO ISl pACCMATPUBAEMOM B 3a/1aue CUTYalluy MOJIeNTb TEKCTa 3a/1a4H;

®  pa3mMYaTh MOJENb TEKCTa W MOJENb PEIICHUs 33a/Ja4H, KOHCTPYHPOBATh K OIHOM
MOJIENIN PEIICHUS CIIOKHBIX 3a/1a4 pa3Hble MOJIEIH TEKCTa 3a/1a4H;

® 3HATh M IPUMEHSTH TPH CII0c0o0a MOMCKa pelIeHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO
U OT YCIJIOBHS K TpeOOBaHNI0, KOMOMHUPOBAHHBIH);

®  MOJEIUPOBATh PACCYKJICHMS MTPU MOUCKE PELICHHUS 33/1a4 ¢ IOMOILBIO Ipad-CXEeMBbI;

®  BBIJIENIATH 3TAIBl PELICHUS 3a7a4 U COJEpKAHNUE KaXJI0T0 ITara;

e yMeThb BBHIOMpATh ONTHUMAJBHBIA METOJ] pELICHHsS 3aJaud W OCO3HaBaTh BHIOOD
METO/Ia, paccMaTpUBaTh pAa3UYHBIE METOJbI, HAXOJWTh pa3HBIE pEIICHUS 3a]add, eciu
BO3MOYXHO;

e  aHANU3UPOBATH 3aTPYAHEHUS NPU PEIICHUH 3a/1a4;

®  BBINOJHATH PA3UYHBIE MMPeoOpa3oBaHUs MPEIOKEHHOW 3aaud, KOHCTPYHpPOBATh
HOBBIE 3aJ1a4¥ U3 JaHHOMW, B TOM YHCIie 0OpaTHEIE;

®  UHTEPHPETHPOBATH BBIUYUCIUTENBHBIE pE3yIbTaThl B  3agade, HCCIEI0BaTh
MOJTy9YCHHOE PEIIeHHE 3aJ1auu;

® U3MEHATh YCIOBHE 3amad (KOJMYECTBEHHBIE WJIM KadyeCTBEHHBIE JaHHEIC),
UCCIIEIOBaTh N3MEHEHHOE NPe0Opa30BaHHOE;

20



®  AHATU3UPOBATh BCEBO3MOKHBIEC CUTYALlUU B3AaUMHOI'O PACIIOJI0KEHUS ABYX OOBEKTOB
U U3MEHEHHE UX XapaKTEPUCTUK IIpU COBMECTHOM [JBHKEHUM (CKOpPOCTb, BpeMmH,
pacCTOSHUE)IPH DPELIEHUH 3a/Jady Ha JBHXKCHHE J[BYyX OOBEKTOB Kak B OJHOM, Tak M B
IIPOTUBOINOJIOKHBIX HAaIpaBJIEHUSAX, KOHCTPYUPOBAaTh HOBBIE CUTyallUM HAa OCHOBE M3MEHEHMS
YCIIOBUH 3ajauyl IPU JIBMXKEHUU 110 PEKE;

®  yccleloBaTh BCEBO3MOXKHbBIC CUTYAIMM IIPU PELICHUH 3a]lad Ha JBM)KEHHUE IO PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e pemiath pa3HOOOpPA3HbIC 33Ul «HA YACTHY;

e pewiath U 00OCHOBBIBATH CBOE PELICHUE 33]a4 (BBIIEIATh MATEMaTHUECKYIO OCHOBY)
Ha HaXO0XJIEHHE YaCcTH YMCIIa ¥ YUCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;

®  O0BACHATH MJIECHTUYHOCTH 3aJ1a4 Pa3HbIX THIIOB, CBS3BIBAIOLIUX TPU BEJIMYHMHBI (HA
palboTy, Ha MOKYNKH, HAa JBU)KEHHUE), BBIIEIATH 3TU BEIUYMHBI U OTHOLICHMUS MEXAY HHUMH,
NPUMEHSTH UX MIPU PELICHUH 33124, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;

e  BJAJETh OCHOBHBIMU METOJAMH PEIICHUs 3a/lad Ha CMECH, CILJIaBbl, KOHLIEHTPALUH,
UCIOJIb30BaTh UX B HOBBIX CUTYaIUSX [0 OTHOIIEHHIO K U3YYE€HHBIM B Ipoliecce 00yueHus;

e pewaTh 3aJayd Ha MPOLEHTHI, B TOM YHCJIE, CIOXKHbBIC MPOLEHTHI C 00OCHOBAaHUEM,
UCTIOJIB3YS pPa3HbIE CIIOCOOBI;

e  pemarh JOTHYECKUE 337aYl Pa3HBIMH CIIOCOOaMH, B TOM YHCIIE, C IBYMsI OJIOKaMU |
¢ TpeMs 0JI0KaMH JaHHBIX C IIOMOLIbIO TaOJIuII;

e pewmarh 33dayd [0 KOMOMHATOPUKE M TEOPHUM BEPOSTHOCTEH Ha OCHOBE
MCIIOJIb30BAaHUsI U3YUYEHHBIX METOJI0OB 1 0OOCHOBBIBAThH PEILLIEHUE;

e  pelath HECJIOKHbIE 337a4l 10 MaTEMaTUYECKON CTaTUCTHUKE;

® OBJ/IETh OCHOBHBIMH METOAAMHU pPEIEHHs CIOKETHBIX 3aJau: apu(pMeTUUYECKUH,
anreOpanvyeckuii, mepedop BapuaHTOB, TEOMETPUIECKUHN, TpadUUeCKUil, IPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3YYEHHBIMH CUTYaIUSX.

B noBceiHeBHOM KU3HM M TIPM U3Y4YE€HHH APYTUX NMPeJIMeTOB:

e KOHCTPYUPOBaTh HOBbIE JUISl JAHHOW 3aJauyd 3aJayHble CUTyallUM C YYETOM
peabHbIX XapaKTEPUCTHK, B YAaCTHOCTH, MPHU PEIIEHUM 3a/lad Ha KOHIEHTPALMH, YYUTHIBATH
IUIOTHOCTh BEILIECTBA; pElIaTh M KOHCTPYMPOBATh 3a/ladl HA OCHOBE PACCMOTPEHMS PEaJIbHBIX
CUTYallUii, B KOTOPBIX HE TPeOyeTCs TOYHbII BHIYUCIUTENIbHBIN pe3yibTaT;

e  pemarth 3aJa4M Ha ABM)KEHHUE IO PEKE, pACCMATPUBasl pa3HbIe CUCTEMBI OTCUETA,

® KOHCTPYUpOBaTh  3aJjauHble  CHUTyallud,  NOpUOIMKEHHble K  peaJbHOM
JNENUCTBUTEILHOCTH.

I'eomerpnueckue Gpurypsl

e (CBo0OmHO oOmnepupoBaTh IEOMETPUYECKMMHU MOHATUSAMHU IPU PEHICHUH 33134 U
IIPOBEJICHUN MaTEMaTUYECKUX PACCYKICHUN;

®  CaMOCTOATENBbHO (POPMYIMPOBATH ONPEIEIICHUS TEOMETPUUECKUX (DUTYD, BBIIBUTaTh
TUIOTE3bl O HOBBIX CBOWMCTBAaX M IpPHU3HAKaX IeOMETpUYecKuX (Guryp m oOOCHOBBIBATH HIIU
orpoBepraTh HMxX, 0000IIaTh WM KOHKPETH3MPOBATH PE3YNIbTaThl Ha HOBBIE KJAcChl (UIYP,
IIPOBOAMTD B HECJIOXKHBIX ClIydasix Kiaccuukauio Guryp rno pa3audHbIM OCHOBaHUSM;

®  HCCIIEIOBATh YEepTEKH, BKJIFOYAst KOMOMHAIUU ¢uryp, W3BJIEKATH,
UHTEPIPETHPOBAThH U MPe0Opa30BbIBaTh MH(OPMAIHIO, TPEICTABICHHYIO Ha YepTeKax;

e pemarh 33Ja4d I€OMETPUYECKOrO COJEP)KaHUs, B TOM YHUCIIE B CUTyalMsX, KOTJa
ITOPUTM pELICHUs] HEe CIeAYyeT SBHO M3 YCJIOBHSI, BBINOIHATH HEOOXOTUMBIE AJIsi PELICHUS
3a/la4il JIONOJIHUTENIBHBIE TIOCTPOEHUS, HCCIEN0BaTh BO3MOJKHOCTb IPUMEHEHHUS TEOpEM U
dbopMyn Asis peleHus 3aaay;

e  (opmynHpoBaTh U TOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHUH APYTHX PEIMETOB:

®  COCTaBIJIATH C MCIIOJIb30BAaHHEM CBOMCTB I'€OMETPHUYECKUX (PUTyp MaTeMaTHYeCKHe
MOJIETN JJIsl pelIeHusl 3ajad MPaKTUYECKOro XapakTepa M 3aJady M3 CMEKHBIX JUCIHILUINH,
MCCJIEN0BATh MTOJIyYEHHBIE MOJEIN U UHTEPIIPETUPOBAThH PE3YJIbTAT.
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OTHoIeHNs

e Braners NoHATHEM OTHOUICHHUS KaK METAIPEIMETHBIM;

e CcBOOOJHO ONEPUPOBATH MOHATHAMH: PaBEHCTBO (pUTyp, paBHBIE (PUTYPBI, PABEHCTBO
TPEYroJbHUKOB, MapajuIeNbHOCTh MPSAMBIX, HNEPHEHAUKYIAPHOCTh MPSAMBIX, YIVIBI MEXKIY
OpSAMBIMH, TEPHEHIUKYISAP, HAKIOHHAs, NpOeKIus, moxodue ¢uryp, momoOHbIe (GUTYPHI,
10J00HBIE TPEYT OJIbHUKH;

®  UCNOJB30BaTh CBOMCTBA [10JI00US U PAaBEHCTBA (PUIyp MPH PEILICHUH 3a1au.

B noBcegHeBHOI KM3HM M IPU U3YYEHHH JPYIHX NPEAMETOB:

®  UCNOJIb30BaTh OTHOUIEHUS ISl IOCTPOEHUS M MCCIEIOBaHHUS MaTeMaTHYECKUX
MoJieneil 00bEeKTOB peabHON KU3HH.

H3mepeHusi M BbIYUCICHUSA

e (CBo0oaHO omepupoOBaTh MOHATHSIMM JAJHMHA, IJIOLIAAb, 00BEM, BEIMYMHA yIja Kak
BEJIMYMHAMH, UCIIOJIb30BaTh PaBHOBEIUKOCTh U PABHOCOCTABIEHHOCTh MPU PELICHUU 3a]ad Ha
BBIUUCIICHHE, CAMOCTOSITEJIbHO IIOJy4aTh M MCIHOJb30BaTh (HOPMYJbl JJIs  BBIYMCICHUN
wiomane u o0veMoB (uryp, cBOOOJHO ONEPUPOBATH IIMPOKAM HabopoMm ¢opMmyn Ha
BBIUUCIICHHE NpPU PEIHIEHUU CIOXKHBIX 33Jad, B TOM YHUCIE€ M 3a7ady Ha BBIYHCICHHE B
KOMOMHAIMSAX OKPY)KHOCTH M TPEYroJbHHMKA, OKPYXHOCTH M YETHIPEXYTOJIbHUKA, a TaKXKe C
IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSTENBHO (POPMYIUPOBATH TMIIOTE3bI U IPOBEPATH X JOCTOBEPHOCTb.

B noBcegHeBHOIi :KM3HU M PU U3YYeHUH IPYTUX NPeAMETOB:

e CBOOOJHO omepupoBaTh (OpPMYJIaMH TPH PEUICHWH 3aJad B APYTHX Y4EeOHBIX
npeaMeTax U Ipu NPOBEJCHUH HEOOXOIMMBIX BBIYNCIEHUHN B pealbHOW KU3HH.
I'eoMeTpuUecKkHe MOCTPOEHUS

e OmnepupoBaTh MOHATHEM Ha0Opa 3JIEMEHTOB, OIPEACISIONINX T'€OMETPUUYECKYIO
durypy,

e  BJAJETh HAOOPOM METOJOB TOCTPOSHHUM UPKYJIEM U JIMHEUKOMH;

®  [IPOBOJUTH AHAJIU3 U PEAIM30BBIBATH 3TAIBl PELICHHUS 337a4 Ha IOCTPOCHHUE.

B noBceHeBHOI :KM3HM M NIPU U3YYeHHH APYTHX NPeMETOB:

®  BBINOJIHATH IOCTPOEHUS HA MECTHOCTH;

®  OLIEHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYXKAIOILIEro MHUpa.
IIpeoGpazoBanusn

e OnepupoBaTh JBIWKEHHSIMH W TPEOOPA3OBAHMAMU KaK  MeETalpeIMETHBIMH
HOHATHUSIMY;

®  ONEpHUpOBATH MOHATUEM JIBUKEHHUS U IMpeoOpa3oBaHus Moao0us a1 000CHOBAHUH,
CBOOOJTHO BJAJETh MPHEMaMH MOCTPOSHHs (PUTYp C TIOMOIIBIO IBMKEHUH W TpeoOpa3oBaHUs
noao0us, a Takke KOMOMHALMAMU JIBUKEHUH, IBUKEHUHN U TpeoOpa3oBaHui;

® UCNONb30BaTh CBOMCTBAa JBM)KEHUH W MpeoOpa3oBaHUN Ui  MPOBEICHHS
00OCHOBaHHUS U JIOKA3aTEIBCTBA YTBEP)KJICHHI B TEOMETPHH U IPYTHX YIEOHBIX MTPEIMETAX;

®  [I0JIb30BaThCsl CBOMCTBAMU JIBH)KEHUHN U peoOpa3oBaHUM P pelIeHUH 3a1a4.

B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH JPYTUX NMPEAMETOB:

® [IPpUMEHSTh CBOMCTBA JBWKEHUH W TNPUMEHATh MOJ00ME JUIsl IMOCTPOCHUH U
BBIYKCIICHUM.

BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

e (CBoOOmHO oOmMEpUPOBATH TIOHSATHSMH BEKTOpP, CyMMa, pPAa3HOCTh BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YMCJIO, CKAJIIPHOE IPOU3BEJIEHHE BEKTOPOB, KOOPJMHATHI Ha
TUTOCKOCTH, KOOPAWHATHI BEKTOPA;

®  BJAJCTh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH JJISl PEHICHUS 3a/1a4
Ha BBIYMCIIEHUE U J0KA3aTeNbCTBA;

®  BBINOJHATH C MOMOIIBIO BEKTOPOB M KOOPAMHAT J0KA3aTEIbCTBO HM3BECTHBIX €MY
TeOMETPUYECKUX (PaKTOB (CBOWCTBA CPEAHUX JIMHHUI, TEOPEM O 3aMeYaTeNbHBIX TOUKaX H T.I1.) U
NOJIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (DUTYD;

®  UCNOJB30BaTh ypaBHEHUs (GUTYp JUIS peIIeHUs 33a4 U CAMOCTOSITEIIbHO COCTaBIATh
YpaBHEHHSI OTIIENBHBIX TIOCKUX QHUTYD.
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B noBce1HeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

o HCIIOJIB30BATh IMOHATUA BCKTOPOB W KOOPAWHAT I PCHICHUA 3adad I10 (1)I/ISI/IK€,
reorpaduu U IPYrUM y4eOHBIM MPEIMETaM.
HcTopust MaTeMaTHKHU

e IloHumaTe MaTeMaTHKy KaK CTPOrO OPTaHM30BAaHHYIO CHUCTEMY HAY4YHBIX 3HAHUH, B
YaCTHOCTH BIAJETh NPEACTABICHUSIMU OO0 aKCMOMaTHYEeCKOM IIOCTPOCHHUU TE€OMETPUHM U
NEPBUYHBIMU MTPCACTABICHUAMU O HCCBKIIMAOBBIX T'COMCTPUAX

° paccMaTpuBaTb MATCMATUKY B KOHTCKCTC MCTOPHUH Pa3BUTUA LNUBHUIINW3AlIUU U
HUCTOPUU PASBUTHA HAYKU, IOHUMATh POJIb MATCMAaTUKH B PAa3BUTHUU Poccumn.
MeTtoabl MATEMATHKU

e Biagerp 3HaHMSAMHM O pa3IUYHBIX METOJAaX OOOCHOBAHMSI U ONPOBEPKEHUS
MAaTEMATUYCCKUX yTBep)KIIGHI/If/’I " CaMOCTOATCIIbHO MPUMCHATH UX;

° BJIaAACTb HABBIKAMH aHAJIM3a YCJIOBHUA 3aJadd W OIPCACICHUSA MOAXOAAINX IJId
peleHus 3aa4 U3y4eHHbIX METO/I0B WIIM UX KOMOUHAIIHIA,

®  XapaKTepu3OBaTh  I[POU3BEACHHUA MCKYCCTBA C  Y4ETOM  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEd B  NIPHUPOAE, MCIOJIb30BaTh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.

®opMbI OPpraHu3anum 06pa3oBaTeJILHOI0 MpoIecca

Texunosoruu: muddepenunpoanHoe odyueHue, 00yueHne ¢ IPUMEHEHUEM OIIOPHBIX CXEM,
HKT.

®opMbl NPOBEAEHUS 3aAHATHI: JISKITNH, KOMOWHIPOBAHHBIE YPOKH, IPAKTUKYMBI,
MOBTOPUTENILHO-0000IAOIIIE YPOKH.

OOyueHue HeceT JesiTeIbHOCTHBIH XapaKTep, akLEHT JIeJaeTcsl Ha 00yueHue 4epe3 NpaKkTHKY,
IPOAYKTUBHYIO pabOTy ydaluxcs B MajblX IPyNIax, UCHOJb30BaHNE MEXIIPEAMETHBIX CBA3EH,
pa3BUTHE CAMOCTOSTENIbHOCTH YYalIUXCS U JTMYHOM OTBETCTBEHHOCTH 32 IPUHATUE PELIECHUI.
BynyT co3nansel yciioBus 1Ji caMOpealn3aliy IKOJIBHUKOB: y4acTUE B COPEBHOBAHMSIX,
NpEe3eHTalMIX, CEMUHApaX, KOHKypcax, OJMMIIMAAAX, YTO J0JKHO CIIOCOOCTBOBATh
AKTUBU3AIMH UX CAMOCTOSATEIIbHON JeSITeIbHOCTH, PA3BUTHIO KPEaTUBHOCTH U (POPMHUPOBAHUIO
(GYHKIMOHAIBHON IPAMOTHOCTH — YMEHUI BOCIPUHUMATD U aHAIM3HPOBATH HH(POPMALIHIO,
MPEJICTABICHHYIO B Pa3IMUHbIX (hopMax.

Pa3zHoypoBHeBoe 00y4eHue T03BOJINUT KaXKJIOMY YUEHUKY TPHOOPECTH NPEIMETHYIO
KOMIIETEHTHOCTB, IOCTUYb COOTBETCTBYIOILIETO YPOBHS IUIAHUPYEMBIX PE3YIbTATOB, Pa3BUTh
KOMMYHHUKaTHUBHbIE CHIOCOOHOCTH, OBJIa/IeTh HaBbIKaMH KOJUIEKTUBHOW J€SITEIbHOCTH,
HAy4YUThCS padOTaTh CAMOCTOSITENILHO C YU€OHBIM MaTePUAIOM.

®opmbl 1 MeTOAbI KOHTPOJIsE 3YH: camocTosATeIbHBIE PA0OTHI, TECTHI, KOHTPOJIbHbIE PAOOTHI

D¢ dexTuBHaAs yuyeOHas NESATEIbHOCTh YJalllUXCs HA 3aHATHUAX, MOCTPOEHA HA THITOBBIX
3aJJaHUSX, CIOCOOCTBYIONIUX (POPMHUPOBAHUIO YHUBEPCAIbHBIX YU€OHBIX JIEHCTBUH.

-MHdopManMoHHbI NOUCK: 3aJaHus TPeOYIOT oOpalleHHus JeTe K OKpYXKAIoIMUM HX
B3pOCJBIM, K IMO3HABaTEIbHOM, CIPAaBOYHOM JIUTEpaType, CIOBapsM, MHTEPHETY, Pa3BUBAIOT
noTpeOHOCTh B MOMCKE M MpoBepke HH(opMaiuu. BhIMOmHAS 3TO 3amaHMe, NETH 3aHUMAIOT
AKTUBHYIO TMO3UIHUI0 HAa YPOKE, CaMOCTOSITENIbHO JOOBIBAIOT HYXHYIO MH(pOpPMAINIO, KOTOpas
[IOMOraeT OTBETUTh HA BOIIPOC, BHECTU CBOM BKJAJ B XOXI ypoKa. braromaps sTomy 3alaHHIO
pacTéT TMo3HaBaTelbHAasi AaKTUBHOCTb Y4YalllUXCs, OHU y4yaTcs paldoTaTb €O CHPaBOYHOU
JUTEpaTypoi, CJIOBapsMM, OSHIMKIONEIUEH M HAXOIUTh JOCTOBEPHYIO HH(OpMAIHIO,
OCBaMBAIOT MO3HABATEIbHBIE 1 KOMMYHHKAaTUBHBIC YHUBEPCAIbHBIEC JEHCTBHSI.
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-[IuddepeHnpoBansbie 3aaHus - MPEAOCTABISAIOT BO3MOXXHOCTb Y4allUMCSl BBIOpATh
3aJJaHiEe 0 YPOBHIO CIIO)KHOCTH, OPUEHTHPYACh Ha CBOM JIMUHBIE IPENOYTEHUS,, HHTEPECHI.
CnoxHOCTh 3aJaHMi HapacTaeT 3a Cu€T BOCTPEOOBAHHOCTH [UIS WX  BBITOJIHEHUS
METaINpeIMETHbIX YMEHUI.

-MHTe/ekTyanbHblii  MapadoH - 3aJaHUS OPUCHTHUPOBAHBI HAa pAa3BUTHE Y JETel
CaMOCTOSITEJIbHOCTH, MHUIIMATUBHOCTH, TBOPYECKUX CIIOCOOHOCTEH, Ha (hOPMUPOBAHUE YMEHUS
NPaBWIBHO HCIIONB30BaTh 3HAHUS B HECTAHJAPTHOM CHUTyallud. 3aJaHHsl CTaBAT Iepen
y4alluMucCs 3a/1ady IOUCKa CPEACTB PEUIeHUs, peoOpa3oBaHus MaTepuana, KOHCTpYHpOBaHHE
HOBOTO CII0C00a JeCTBUH.

-TBopyeckHe 3aJaHus HANpaBICHbl HAa pa3BUTHE Yy YydYalluXxcs II03HABaTEJbHBIX
MHTEPECOB, BOOOPAKEHHSI, HA BBIXOJ B TBOPYECKYIO JAEATENBHOCTb. TBOpUECKHE 3a/laHUs AIOT
BO3MOXHOCTbh yYalllUMCsl TPEAJIOKUTh COOCTBEHHOE OpPUTMHAIBHOE pELIEHHWE HPEIMETHBIX
3a1a4 WIK 337a4 Ha pa3IUyYHbIe )KU3HEHHBIE CHTyaluu. BbIXoas B COOCTBEHHOE TBOPYECTBO,
peOeHOK T0JDKEH YAEp)KUBATh yU4EOHYIO 3ajjauy, OCYIIECTBUTh BEIOOp CPEJCTB AJIS €€ PEeLIeHHUs,
pOJyMaTh COOCTBEHHBIE AEUCTBUS U OCYILIECTBUTD UX.

-PaGora B mape - 3ajaHus OpUEHTHPOBAaHbl HAa HCIOJIb30BAHME TPYMHIOBBIX (OpM
oOyuyenus. UToObI BBINOJHUTH 3TO 3aJaHUE, Yy4Yalluecs JOJDKHBI pPELIUTh, Kak OyayT
JIeCTBOBATh, PACHpPEACIUTh MEXIy COOOH KTO, Kakyiro paboTy OylneT BBIIOJHSATH, B Kakou
OUYEPEAHOCTH WIN TOCIIEAOBATEIFHOCTH, KaK OYAyT MPOBEPATH BBIOJHEHHE PaOOTHL. DTOT BHUJ
3aJ]aHUd  OYEeHb BaXXEH, TaK Kak CIOCOOCTBYeT  (DOPMHUPOBAHUIO  PETyIATHBHBIX,
KOMMYHHKATHBHBIX YHHBEPCAIBHBIX JICHCTBUI, 00ECIIeYMBAET BOZMOKHOCTh KOKIOMY YYCHUKY
BBICKa3aTh CBOE JINYHOE MHEHHE, COIIOCTaBUTh €r0 ¢ MHEHUEM JPYruX, pa3zodparbcs, Mo4YeMy s
JyMaJl Tak, a TOBAPHIIL[ TIO-IPYTOMY.

Jetu 00y4aroTcst pa3HbIM crioco0aM NofyuyeHus: 1 00padoTku HHPOpMAILIHH, «ydaTcs 00ydasi».

-[IpoekThl - B yd4eOHMKAax Ha CHEIHMAIBHBIX Pa3BOPOTAX IPEACTABICHBI BO3MOXKHEIC
BapHUaHThl TBOPYECKUX, HHPOPMALIMOHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX MPOEKTOB, IPU 3TOM
Ha KaXJOM U3 OTHUX pa3BOPOTOB 00S3aTEIbHO MPHUCYTCTBYET MPEIUIOKECHUE CO3IaHUS
COOCTBEHHOTO ITPOEKTA y4allerocs.
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TemaTuveckoe miianHupoBanue. Ajaredpa. 7 kiacc
(4 gaca B Hememo, Bcero 136 gaca)

Ne Conep:xkanue y4eOHOTO Koa- | XapakrepucTuka ocHOBHbIX | OCHOBHbBIE
nap | Martepuaja BO BU/I0B 1eATEJIbHOCTH HANpaBJieH
arp YacoB | yYeHHKA (Hit yposHe _—
aga yueOHbIX neiictBuii) YY /| BOCIHTATE
JIbHOM
AeATeJIBLHO
CTH
I'nasa 1)Inneiinoe ypaBHeHHE C OTHOM MepeMeHHOi 174
1 Beenenue B anredpy 3 Pacnosznasams 4uCI0OBBIE I'paxxnanck
BBIPAKCHHSI I BBIPAXKCHUS C oe.
2 JInneiinoe YPpaBHCHHC C OJIHOH 6 NIePEMEHHBIMH, JIMHCHHBIE [TarpuoTnu
HCPEMCHHON ypaBHeHus. [IpuBoauTh €CKOe.
3 Pemenue 3amayu ¢ moMoniso 6 HPAMEPDI BHpa}KeHHﬁU Hyxosroe
. CHIepEMEHHBIMH, JTHHCHHBIX u
YpaBHCHHIA .
ypaBHeHu. CocCTaBIsTh HPAaBCTBEHH
[ToBTOpenue u cucremMaruzanus | 1 BBIPKCHUC C HCPCMCHHBIMUA | OC .
0 YCIIOBUIO 33JIa4H. Ou3nYecKo
y4eOHOro MaTepuala BeimonHsATs IpeoOpazoBaHus e.
BBIPAKCHHI: TPUBOIUTH Tpynosoe.
KonrponbHast padora Ne 1 1 MOJ00HEBIE ClIaraeMeble, DKonoruye
pacKpbIBaTh CKOOKH. CKoOe.
Haxomuth 3Ha4eHHE DcreTudeck
BBIPAXKECHHSI C IEPEMEHHBIMU oe
TIPH 33/IaHHBIX 3HAYCHUSIX BOCIIMTAHU
NepPEMEHHBIX. e.
Knaccudumnuponats Hennoctu
anreOpanvyeckue BBIPAKEHUS. | HAYYHOTO
OnuceIBaTh 1ENTbIE MO3HAHMUS.

BBIPAKEHUS. Dopmyauposams
ONpeAeICHUE TUHEUHOTO
ypaBHeHus. Pemarts nuHelHOE
ypaBHEHUE B 0011IeM BUJIE.
HNuTepnpetupoBaTh ypaBHEHUE
KaK MaTEMaTHYECKYIO MOJIEIb
peanbHON CUTYaLIMH.
OnuceIBaTh CXeMy perieHus
TEKCTOBOM 3a7]a4M, IPUMEHATh
e€ s
pewenussanaullpossnstor
MOJIOKUTEIBHOE OTHOIICHHUE K
ypOKaM MaTe€MaTHUKH, IIUPOKUI
MHTEpEC K HOBOMY Y4eOHOMY
MaTepuaty, Cnocodam perieHus
HOBBIX y9eOHBIX 3a]1a4,
J00pOKeNaTeIbHOE OTHOLICHHE K
CBEPCTHHKAM; JIAIOT TIO3UTUBHYIO
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OLICHKY ¥ CaMOOIICHKY yUeOHOM
JIEATENBHOCTH; aIEKBaTHO
BOCIIPUHUMAIOT OLIEHKY YUUTEJIS

MOJTHOKJIACCHUKOB
I'naga 2 66
Llesible BbIpa:KeHUA
JICCTBEHHO PaBHBI OPMYIUPOBAMb : ONPEOeleHUs. JlaH
4 | Tox1eCTBEHHO paBHbIE 2 ) 0 I'paxnanck
BbIpakeHus. ToxaecTBa . TOXK/IECTBEHHO PaBHBIX oe.
BBIPa)KCHUH, TOXKICCTBA, [TarpuoTnu
5 | CreneHb ¢ HaTypalbHBIM 3 CTEINEHHU C HATypaJbHbIM €CKoe.
I10Ka3aTeneM [IOKa3aTesieM, OQHOYJICHA, JlyxoBHOE
= CTaHJAPTHOTO BUJIA u
6 | CBoiicTBa cTerneHu ¢ 4
OJTHOWIEHa, KOd(PUIreHTa HpPaBCTBEHH
HATypaJIbHBIM ITOKa3aTelIeM
OJTHOYJICHA, CTCTICHU oe .
7 | Oxmownens: 4 OJTHOYJIEHA, MHOTOYJICHA, dusznuecKo
CTETIEHUMHOT O4JICHA;C80UCMEd | €.
8 | Muorousens: 2 : CTETICHU C HATYPaJIbHBIM Tpynosoe.
ToKa3aresieM, 3HaKa DKkonoruye
9 | CrokeHHe U BRIYUTAHHE ) CTENECHU; NPABUNA. CKoe€.
MHOTOYJICHOB JI0Ka3aTelbCTBA TOXK/IECTB, DcTeTnyeck
YMHOKEHHS OTHOYJICHA Ha oe
KonTposnshas padora Ne 2 1 MHOT'OWIEH, YMHOKECHUS BOCIIUTaHU
MHOTOWJICHOB,/JoKa3b18amb e.
10 | YmHOXCHHE OXHOUWICHA HA 5 CBOMCTBA CTEIICHH C ennoctu
MHOTOMICH HATYpaJIbHBIM ITOKa3aTeleM. HAy4YHOTO
3anuchIBaTh U JOKA3bIBATh TIO3HAHUSI.
11 | YMHOXeHHe MHOTO4JICHa Ha 5 i
(hopMyJIBI: TIPOU3BEICHUS
MHOTOYJICH
CYMMBI ¥ pa3HOCTH JIBYX
12 | Pa3noskeHHe MHOTOYJICHOB Ha 4 | BOHIDOKCHHUH, pasHOCTH
MHOXUTEH. BeiHecenune KBaZpaToB /IBYX BBIPKCHUH,
0OIIEr0 MHOXKHUTEIS 38 CKOOKH KBaZpaTa CyMMBI 1 KBa/paTa
Pa3HOCTHU JBYX BBIPAXKECHHUIA,
13 | PaznosxeHne MHOTOUYJICHOB Ha 4 CYMMBI KyOOB U Pa3HOCTH
MHOXUTEIU. MeTo KyOOB JIBYX
IPYIIIUPOBKU BBIpaXXCHUI. Boiuucaamo
3HaUEHUE BBIPAKEHUHN
KonrponsHaspabora Ne 3 1 ¢ nepeMeHHbIMU. [IpruMeHsITh
CBOMWCTBA CTENEHU AJIS
14 | llpoussenenue PasHOCTH 1 4 npeoOpasoBaHusl BHIPAXKEHHH.
CYMMBI IBYX BRIDQIKCHUH BBIMOTHATE YMHOXKEHHUE
OJTHOUJICHOB U BO3BE/ICHHE
15 | Pa3HOCTB KBaJpaTOB IBYX 3 A I
. OJTHOWJIEHA B CTETEHb.
BBIpKEHU I
[IpuBOIUTE OMHOWIEH K
16 | KBaapar cymMMbI U KBapar 5 CTaHTAPTHOMY BHUILY.
Pa3HOCTH IBYX BBIPAXkEHHIA 3anuchIBaTh MHOTOYJICH B
CTaHJapTHOM BUJIE,
17 | TlpeoOpa3oBaHue MHOTOYJICHA B 4 OTIPEIETISATh CTENEHb
KBaJ[paT CyMMbI WJIH Pa3HOCTH MHOTOYJICHA.
JIBYX BBIPaXKCHUI [TpeoOpa3oBbIBaTH
MIPOU3BEICHNE OHOUICHA U
Kontponbnas padota Ne 4 1

MHOTr'o4jicHa, CyMMBI,
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18

CymMa 1 pa3HOCTh KyOOB IBYX
BBIPAKECHH I

19

IIpuMeHeHne pa3IuyHbIX
CIIOCOOOB Pa3JI0KEHUS
MHOI'OYJICHA HA MHOYKUTEIU

IToBTOpEeHUE
U CUCTEMAaTH3aLMs

y4eOHOro MaTepuasa

Pa3HOCTH, IPOU3BEICHUS ABYX
MHOTOYJICHOB

BMHOTO4IeH. BEITTOIHATH
pasnioKeHue MHOTOWICHA Ha
MHOXUTEH CIIOCOOOM
BBIHECEHUS 00IIIeTO
MHOXKHUTEIIS 32 CKOOKH,
CIoco0OM TPYIIUPOBKH, TIO
(dhopMyiiaM COKpamEHHOTO
YMHOXKEHHS ¥ C IPUMECHEHHEM
HECKOJIBKUX CITOCOOOB.
Hcnonbs3oBarh ykazaHHbIE
peoOpa3oBaHus B MPOIIECCE
pellIeHHs] ypaBHEHHUI,
JI0Ka3aTelIbCTBa
YTBEP)KJICHHUM, pEIICHUS
TEKCTOBBIX3a1a4u Dopmynuposa
Mb:onpeoeneHus.
TOKJIECTBEHHO PABHBIX
BBIPOKCHUM, TOXKIECTBA,
CTCTICHH C HATYPaJbHBIM
noKasaTeyieM, OHOUJICHA,
CTaHJapTHOTO BUIA
OJIHOWICHA, Kod(durmenta
OJIHOWICHA, CTETICHH
OJIHOWICHA, MHOT'OYJICHA,
CTENIEHUMHOT0UJICHA;C80UCMBA
: CTENIEHH C HATypaJIbHBIM
noKasarTelieM, 3HaKa
CTENICHU; NP aAsULA.
JTIOKa3aTelIbCTBA TOXKIECTB,
YMHOXEHHS OJJHOUJICHA Ha
MHOTOYICH, YMHOXKEHUS
MHOTOYJICHOB,/[oKxa3vieamb
CBOICTBA CTEIEHU C
HaTypaJIbHBIM MTOKa3aTeNeM.
3anuceIBaTh U J0KA3bIBAThH
(hopMyIbL: TPOU3BEICHUS
CYMMBI ¥ Pa3HOCTH JIBYX
BBIpAXXEHHI, Pa3HOCTH
KBaJIPATOB JIBYX BBIPAXKCHUH,
KBaJlpaTa CyMMBbI U KBajpara
Pa3HOCTH IBYX BBIpAKCHUH,
CYMMBI KyOOB ¥ pa3HOCTH
KyOOB JIByX

BbIpaXXeHU. Buiuucasamo
3HA4YEHHE BBIPAKECHUN

¢ mepeMeHHbIMU. [IpuMeHaTh
CBOMCTBA CTEIEHH IS
npeoOpa3oBaHUs
BbIpa)XKCHU1. BBINOIHATH
YMHOXEHHE OJJHOYJICHOB H
BO3BEJICHUE OJTHOWICHA

B creneHb. [IpuBoanuTh
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OJHOYJIEH K CTaHJapTHOMY
BHly. 3allMChIBATh MHOT'OUYJIEH
B CTaHJAAPTHOM BHJIE,
ONIPEACIIATE CTEIIEHD
MHOI'OYJICHA.
[Ipeo6pa3oBbIBaTH
IIPOU3BEICHUE OAHOUICHA U
MHOI'O4JIEHA; CYMMBI,
Pa3HOCTH, IIPOU3BECHUS JBYX
MHOTI'O4JIEHOB B MHOI'OYJIEH.
BrInonHATh pa3noxeHue
MHOI'O4JIEHA HA MHOXUTEIU
CIOCOOOM BBIHECEHHSI O0IIETO
MHO>KHUTEJS 38 CKOOKH,
CIOCOOOM TPYIITUPOBKH, 10
(dhopMyiiaM COKpamEHHOTO
YMHOXEHHUS U C TPUMEHEHUEM
HECKOJIbKMX CIIOCOOO0B.
Hcnons3oBarh ykazaHHbIE
npeoOpazoBaHus B poIecce
peuieHusl ypaBHEHUH,
JI0KA3aTeIbCTBA
YTBEPKJICHUM, pEeLICHUS
TEKCTOBBIX 331a4O0BSICHSIOT
caMoMy ce0e CBOH OT/CIbHBIC
OmmKalIIne ey CaMOPa3BUTHS;
MPOSIBIISIIOT TI03HABATEIIBHBIIN
HMHTCPEC K UBYUYCHHUIOMATCMATHKH
IMOHHUMAIOT MPUYHHBI YCIICXa B
y9e0HOHU eATeIbHOCTH; AT
aJIeKBaTHYIO OLICHKY U
CaMOOLICHKY Y4eOHOH
JeATeNbHOCTH;, aHAIU3UPYIOT
COOTBETCTBHE PE3-TOB
TpeOOBaHMSIM yueOHOM 3a1auu.
OMPEACIIAIOT 1IeJb YIeOHO
JeATEILHOCTH C TIOMOIIBIO
YUHTENS U CAMOCTOSTEIBHO,
OCYILECTBIISIFOT ITOUCK CPEJICTB €¢
JTOCTH)KEHHS. Y MEIOT
OpraHM30BHIBAThH yueOHOE
B3aMOACUCTBHUE B I'PYIIIIC.
CONOCTABIISIIOT U OTOMPAOT
nH(OpMaLHIo, TTOIyYSHHYIO H3
Pa3HBIXMCTOYHHUKOB. AHAIU3UPYIO
T (B T.4. BBIIEJISIOT TJIaBHOE,
pa3leNsIoT Ha 4acTh) U
0000maroT. PaboTatoT no minany,
CBEPSISICH C IIEBIO,
KOPPEKTUPYIOT IiaH y4eOHOMH
JeATEIbHOCTH; aJIeKBATHO
BOCIIPUHUMAIOT OLIEHKY
YUHTEIIS; aHATU3UPYIOT
COOTBETCTBUE PE3YJIbTATOB
TpeOOBaHUSAM KOHKPETHOM
yueOHOU
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3a1aun. COTpyIHUYAIOT C
OJTHOKJIACCHUKaMU TIPH
pelIeHUN 3a/1a4; yMEIOT
BBICJTYIIIATh ONIIOHEHTA.

DOpMyIHMPYIOT BBIBOJBI
KontponbHas padota Ne5 1
I'naBa 3 18
DyHKINH
20 | CBs3u MEXIy BEIIMYMHAMH. 4 IIpusooums nipumMepbl I'paxxnanck
OyHKIUSA 3aBUCUMOCTEN MEXKITY oe.
BennuuHaMu. Pasnmuuate cpenu | Ilatpuornu
21 | CnocoObl 3a1anus pyHKUIKUN 4 3ABHCHMOCTEM eCKOe.
(GyHKIMOHATBLHBIE JlyxoBHOE
22| I'padpmxc pyncium 3 3aBUCUMOCTH.Onucvieams u
23 | Juneitnas dynxums, eé 5 TIOHATUS: 3a1iI/ICI/1M0171 " HpPaBCTBEHH
rpaduKH CBOHCTBA HE3aBUCHMOI IepEeMEHHBIX, oe .
[TOBTOPEHHUE U CHCTEMATU3ALUS 1 | dynxumm, aprymenta Dusmiecko
y4eBHOTO MaTepuana GbyHKIMY; cocoObl 3a1aHUS e.
Kontposbias pabora Ne6 1 ¢bynkunu. opMynupoBaTth Tpynosoe.
orpezaeneHus: o01acTu Dkonoruye
orpenesieHus: PyHKIUH, CKoO€.
o0jacTu 3HaYeHUN QyHKIUHU, | DCTETHYECK
rpaduka GyHKIUHU, TUHEHHOW | o
GbyHKIUY, TPSIMOiA BOCIHTAHU
IPONOPLUUOHATIBHOCTU. Bbiuuca | €.
sAmb 3HaYCHUE DYHKIIUHU TI0 Lennoctu
3aJlaHHOMY 3HAYCHHIO HAyYHOTO
aprymenTa. CocTaBisiTh MO3HAHMUSL.

TaOIUIbI 3HAUCHUN (YHKIIHH.
Crpouts rpaduk GpyHKINH,
3amaHHoi Tadmuuno. 1o
rpaduky QyHKIUH,
SIBJISIOLIENCS MOJECIIBIO
peajibHOT O MpoIiecca,
OIIPEAEIIATh XapaKTEPUCTUKH
storo npouecca. CTpouTh
rpaduk JTUHEHHON QYHKIUHN U
MPSMOMITPOIIOPLIMOHAIBHOCTH.
OnuceiBaTh CBOMCTBA 3TUX
¢yHKMIIBepHO NCHIONB3YIOT B
YCTHOW U NMUCbMEHHOU pedyn
MaTeMaTHYeCKUe TEPMUHBI.
Pasznuuarot B peun
co0ecelHUKa apryMEHThI U
(bakThl. BeIensior u oco3HaoT
TO, YTO YK€ YCBOEHO U YTO
el1le MOJJIE)KUT YCBOEHHUIO.
Bribupatot geiictus B
COOTBETCTBHUH C ITOCTABJIEHHOU
3a7a4€il U yCIIOBUSIMH €€
pean3anyu, CaMOCTOSTEIBHO
OIIEHUBAIOT PE3YyJIbTAT. Y MEIOT
BBINIOJIHSATH Pa3IM4HbIE POJIU B
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rpyIIe, COTPYAHUYAIOT B
COBMECTHOM PEIICHUH 33Ja4H.
BnaneroT cMBICIOBBEIM

YTEHHEM
I'naga 4 Cucrembl 25
JIMHEeHHBIX YPaBHEHUI
¢ IBYMs NepeMeHHbIMH
24 | YpaBHECHHS C ABYMS 3 Ilpusooums npumepol. I'paxxnanck
epEeMEHHBIMU YPaBHCHU: C IBYMsI oc.
25 | Jluneiinoe ypaBHEHHE ¢ ABYMS 4 MIEPEMEHHBIMU; TUHEUHOTO [TatpuoTuu
MEPEeMEHHBIMH H €ro Tpaduk YPABHCHMA € AIBYMA eekoc.
— NepEeMEHHBIMH; CUCTEMBI IBYX | JlyXxoBHOE
26 | CucreMbl ypaBHEHHH ¢ ABYMsI 4 TMHEHHBIX ypaBHeHHil ¢ IBYMS | W
nepeMeHHbIME. I'paudecknii MIEPEMEHHBIMUA; PEATBbHBIX HpPABCTBEHH
METO/I PELICHUS] CUCTEMBI JIBYX MPOIIECCOB, IS KOTOPBIX oe .
JINHENHBIX YPABHEHUU C IBYMSI YPpaBHEHHUE C NBYM: DusnuecKo
NepeMEeHHbIMA NepEMEHHBIMU HITH CHCTEMa e.
27 | Pemenue cucteM JIMHEHHBIX 3 YPABHCHIH € ABYMA Tpynosoe.
. MEePEMEHHBIMH SBIISIOTCS Dkojoruye
YPaBHCHHH MCTOZIOM MaTeMaTUYECKUMU CKoOE.
HOACTAaHOBKH MoaestMu. OTIpeIensTh, DcTeTHuecK
28 | Pemenue cucrem JIMHEHHBIX 4 SIBJIIETCS JIM T1apa Yyucell oe
ypaBHeHI/Iﬁ METOAOM CJIOKCHUSA PCHICHUCM JAaHHOT'O YPABHCHHA | BOCIIMTAHU
29 | Pemienue 3aj1a4 ¢ TIOMOIIIBIO 5 C AByM: C.
CHCTEM JIMHEMHBIX YpaBHEHHi nepeMeHHbIMU. Dopmynuposam | LleHHOCTH
TTOBTOpEHHE U CHCTEMATH3AIHA 1 b.onpeoeieHus: PeIleHUs HAy4YHOTO
YpaBHEHUS C ABYMSI MO3HAHMUS.

yuyeOHOro MaTepuana

KonTponbnas padorta Ne7

IIEPEMEHHBIMH; YTO 3HAYUT
pELINTh YpaBHEHUE C IBYMS
IepeMEeHHbIMHU; Irpaduka
YpaBHEHUS C ABYMS
IIEPEMEHHBIMU; IMHEHHOTO
YpaBHEHUS C ABYMS
NIEPEMEHHBIMU; PELICHHUS
CUCTEMBI ypaBHEHUH C IByMs
NIEPEMEHHBIMU;CEOUCTNEA
YPaBHEHUU C ABYMS
nepeMeHHbIMU. Onucoleams:
CBOMCTBa Irpaduka TUHEHHOTO
YPaBHEHUS B 3aBUCUMOCTH OT
3HaueHUH K03(pPUIMEHTOB,
rpaduuecKuil MeTo pelIeHus
CUCTEMBI JIByX YPaBHEHHH ¢
JBYMsI IEPEMEHHBIMU, METO
MIO/ICTAHOBKU U METOJ]
CIIOKEHMSI ISl pELICHMUS]
CUCTEMBI JIBYX JIMHEHHBIX
YPaBHEHHUH C IBYMs
nepeMeHHbIMU. Cmpoums
rpaduK JIMHEHHOrO ypaBHEHUS
C IBYMS IEPEMEHHBIMH.
Pematsb cucremMsl 1ByX
JIMHENHBIX YPAaBHEHUH C ABYMsI
epeMeHHbIMU. Pewiamy
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TEKCTOBBIE 33]1a4H, B KOTOPBIX
CHUCTEMA JBYX JIMHEUHBIX
YPaBHEHUU C ABYMs
IIEPEMEHHBIMHU SIBIISIETCA
MaTE€MaTHYECKOU MOJENbIO
peaslbHOrO Ipouecca, u
HMHTEPIPETUPOBATH PE3YbTAT
peleHus

IloBTOpEeHue n 10
CHCTEMATH3AUSA Y41eOHOr0
MaTepuaJa
YrpakHEeHUs! 1715 IOBTOPEHUS 9
Kypca 7 kiiacca
Hroroas koHnTpoasHas pabora |1
HUTOTO 136
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TemaTu4yeckoe nuiannposanue. Anaredpa. 8 kiace

4 yaca B HeAeI0; Bcero 136 u

Nen Conep:kanue y4eOHOT0 Kon XapakTepucTuka OcHOBHBIE
apa MaTepHaJa -BO OCHOBHBIX BH/IOB HaTlpaBJIeHH
AeATeJIbHOCTH |
rpa qaco YUYeHHKA (Ha YPOBHE | BOCIIMTATE/Ib
da B Y4eOHBIX J1eficCTBHIA) HOM
YV JNeATEJIbHOCT
u
I'nasa 1 55
PanuonanbHble BbIpaKeHUS
1 | PantuonanpHbIC IpOOH 3 METAIIPEJIMETHBIE: I'paxxnanckoe
MO03HABaTEIIbHEIE,
2 OcCHOBHOE CBOMCTBO paIII/IOHaJIbHOﬁ 4 KOMMYHUKATUBHBIC, HanI/IOTI/I‘ICC
Jpodu pErynsaTUBHBIE Y YaTCs Koe
3 | CnoxkeHue 1 BHIYUTAHHE 4 | pacno3HOBATh LEJIbIE '
palMOHATBHBIX JIpobeii ¢ pallMOHATbHbIE BhIpaKeHHs, | /1Y XOBHOC 1
OJIMHAKOBLIMM 3HAMEHATENISIMU JpOOHBIE PallMOHAIbHBIE HPaBCTBCHHO
4 | CnoxeHue u BEIYUTAHHUE 7 | BBIp@XXEHUS, TPUBOIHTH €.
paIoHaIbHBIX IPO0eil ¢ pa3HbIMU PUMEPBI TAKUX duznueckoe.
3HaAMEHATEJSIMU BBIpaXCHHI.3HAKOMSITCS C Tpynosoe.
KonTponbHas padora Ne 1 1 | moHATHUAMH: 0113 TPOOHO § DKOTOrHUECK
parroHaIbHBIX BBIPAKEHUH
5 | YMHOXKEHUE U JIeJIEHHUE PalliOHAIBHBIX 5 TOXKJIECTBEHHO PaBHBIX 0c.
npob6eii. Bo3Benenue pannoHansHOM BBIPAKEHUHPAOOTAIOT M0 ICTETHIECKO
JpoOH B CTEIEHb COCTaBJICHHOMY IUJIaHy, ¢
6 | ToxmecTBEeHHBIC TPEOOPA3OBAHUS 10 | ucmoaB3yIOT OCHOBHBIE U BOCITUTAHHE.
paIMOHATIbHBIX BRIPAKEHUN JIOTIOJTHUTEILHBIE CPEJICTBA IlennocTn
KonTponbnas padora Ne 2 1 | monyueHus uHpopmanuy, HAYYHOTO
OTIPEIEISIOT 1IeTTh y4eOHOM —
7 PaBHOCHMIBHEIE YpaBHCHHA. 4 JIEATECIIBHOCTH C IIOMOIIBIO
PanmionaneHbIe ypaBHEHHS YUUTENSI B CAMOCTOSITENIBHO,
8 | Crenenb ¢ 1EIBIM OTPUIATEITLHBIM S | OCYIIECTBISIOT TIOUCK
MOKa3aTeleM CPEJIICTB €€ TOCTHXKCHHUSI, C
9 | CBoiicTBa CTEIIECHU C IEIBIM 6 | yuuTesneM COBEPIICHCTBYIOT
MOKa3aTeleM KPUTEPHH OTICHKHU H
10 4 | UCTIONB3YIOTCS UMHU B XOJIE

OyHKIUA Y = K u e€ rpadux
X

OIICHKH H
camooueHkullo3HaBaTeIbH
ble — CAMOCTOSTEIBHO
MIPEIoIararoT, Kakas
nHpopManus Hy>KHa A5
yueOHOM 3a1auu,
peoOpa3oBBIBAIOT MOJIEIHN C
1[EJ1hI0 BBISIBJICHUS OOLTNX
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3aKOHOB, OIPEIEIIOIIUX
MPEIMETHYIO

001acTh. KOMMYHHKATHBHBI
€ — YMEIOT CIyIIaTh APYTux,
MBITAKOTCA IPUHATH APYTYIO
TOYKY 3pEHHUSI, TOTOBBI
U3MEHUTH CBOKO TOUKY
3pEHUs, YMEIOT B3TJISIHYTh Ha
CUTYaLHIO C UHOW MO3ULUHU U
JIOTOBOPUTHCS € JTIOJIbMU
WHBIX MO3HIIHIA.

KontponbHas padora Ne 3 1
I'naga 2 30
KBaaparHble KOpHH.
JlelicTBUTEILHbIE UM CJIA
11 | dynkuus Y = X% u eé rpaduk 3 | METAIIPEAMETHBIE: I'paxxnanckoe
M03HABATEIILHEIE,
12 KBaz[paTHHf: KOpHU. ApuPMETHIECKMA | 4 | KOMMyHHUKATUBHBIE, TMarproTidec
KBaJIpaTHBIN KOPEHb PETYJISATHBHBIEPAOOTAIOT 110 Koe
13 | MHOECTBO | €r0 3JIEMEHTHI 2 | coCTaBIEHHOMY ILIaHYy, ’
UCTIOJIE3YIOT OCHOBHBIC U Jyxosnoe i
14 HOI[MHO)KCCTBO. OHGpaIII/II/I Hazg 2 JIOIIOJIHUTEIILHBIE CPELICTBA HpPaBCTBCHHO
MHOKECTBaMH NOJy4YeHHUsT HTHPOpPMALIUH, c.
15 | Yucnosbie MHOKECTBA 3 | onpenensror uens yuebHol | dusnueckoe.
JESATSIILHOCTH C TIOMOIIIBIO TpynoBoe.
16 | CgoiicTBa apuMETHIECKOTO )
pud YUUTEIIS X CAMOCTOATENBHO, |y oo
KBaZpaTHOTO0 KOPHA OCYILIECTBJISAIOT IIOUCK
17 | ToxzaecTBeHHBIE MpeoOpa3oBaHUs 7 | cpencrs oe.
BBIPAXCHUH, ce.llo3naBaTe/bHbIE — JcTeTiecko
CoACpKaInX 3aIUCHIBAIOT BEIBOJEI B BUAE | ©
KBa/IpaTHbIC KOPHU MPaBUIl «ECIH ..., TO ...», BOCITUTaHHUE.
COTIOCTABJISIFOT U OTOUPAIOT LlennocTn
18 | dynkums y = /X u eé rpadux 3 | uadopManmio, HOTyYEHHYIO HAYTHOTO
13 MO3HAHUS.

pa3HbIXUCTOUYHUKOB. KoMMyH
HKaTHUBHbIE — YMEIOT
OpraHu30BaTh yuyeOHOe
B3aUMOJICIICTBUE B IPYyIIIIE,
YMEIOT BBINIOJIHATH
pa3IUYHbIE POJIU B TPYIIIIE,
COTPYJHHUYAIOT B
COBMECTHOM pELICHUH
3anaun.lIpumensior
TEOPETHUYECKUI MaTepHall
IIPY YMHOKEHUH U JIEJICHUN
anredpanveckux qpooden u
BO3BEJCHUE B CTEIIEHbY MEIOT
BO3BOJIUTH JIPOOU B CTEIEHb;
3aI0JIHATH . Y MEIOT
HaXOJUTh 3HAUYEHUs
CJIOKHBIX BBIPAKEHUH CO
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CTCIICHAMU, HpGI[CTaBJI}ITb
YHUCIIO B BUJIE MPOU3BEACHUS
CTEICHEN

Kontponbnas padota Ne 4 1
I'naga 3 36
KBaaparnble ypaBHeHUsI
19 | KBagparubie ypaBHeHus. Pemenue 4 | METAIIPEAMETHBIE: I'paxxnanckoe
HCIIOJIHBIX KBAAPATHBIX YPaBHCHHUU IIO3HABATEIbHEIC,
20 | ®opmya KOpHEH KBaPATHOTO 5 | KOMMyHHKaTHBHBIE, [MarpuoTnyec
BHEHUS
YpaBHC peryisTUBHBICY MEIOT Koe.
21 | Teopema Buera 5 | HaXOAWTb KOPHU JlyxoBHOE U
KBaJPaTHOTO TPEXUJIeHA U HPaBCTBEHHO
packiazibIBaTh €T0 Ha e.
KonTponbnas padora Ne 5 1
MHOXUTENN Y MEIOT HaxoauTh | dusndeckoe.
KOPHH KBAJIpaTHOTO Tpynosoe.
22 | KBagpatHblii TpEX4wicH 5 TpEXWICHa U PacKJIaJIbIBATh DKOJIOTMYECK
€ro Ha MHOXXUTETUMOryT oe.
23 | Pemenue ypaBHEeHHUIA, KOTOpBIE 7 | OPUMCHATh TCOPETUICCKUE
CBOJSATCSL K KBaJPAaTHBIM YPAaBHCHUSIM 3HAHUSA 10 TaHHOU TeMe
MoryT pewmars ypaHeHus,
24 | PannoHaIbHBIC YPABHEHHSI KaK 8
CBOJAIIUECS K
MaTeMaTHYeCKHE MOJIETN PealbHBIX
o KBaJpaTHbIMMerOT
CUTyaIui
IPEJICTaBIEHNUE O METO/IE
3aMEHBI IEPEMEHHBIX MPU
pellIeHUH KB.ypaBHEHUN
KonTponbuas padorta Ne 6 1
IloBTOpEeHue 15
U CHCTeMaTH3alus
y4eOHOro marepuaJia
VYnopaxkHenus A noBropeHus kypca 8 | 14
KJlacca
KonrtponsHaspabota Ne 7 1
UTOro 136
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TemaTu4yeckoe nuiannposanue. Aiaredpa. 9 kiaace

4 yaca B HeAeI0; Bcero 136 u

Nen Copnepxanue yyeOHOr0O Koax- XapakrepucTHKa OcHOBHBI
apa Martepuajia BO OCHOBHBIX BU10B e
q2c0 AeATeJIbHOCTH HampasJie
rpa B YUYCHHUKA (HA YPOBHE | HUSA
da yueOHBIX 1eiicTBUIl) | BOCHIHTAT
YV eJIbHOM
AesiTeJIbH
OCTH
TI'naga 1 26
HepasencrBa
1 | YucnoBbie HEpaBEHCTBA 4 METAIIPEJIMETHBIE: ['paxxnanc
IIO3HABAaTCJIbHBIC, Koe€.
2 | OCHOBHBIEC CBOWCTBA YHCIOBBIX 3 KOMMYHHUKATHBHBIE, MarproTu
HEPaBEHCTB peryisTuBHblePacnosnaiom | HeCKoe
3 | CnoxeHre U YMHOKEHUE YHCTIOBBIX 3 MIPUBOJISAT IPUMEPHI YUCTIOBBIX )
HepaBeHCTB. OlleHNBaHUE 3HAYCHUS HEPaBEHCTB, HEPABEHCTB C HyxosHoe
BBIPKEHHUS [IEPEMEHHBIMU, JINHEUHBIX "
4 | HepaBeHcTBa ¢ OJIHOM TIEPEMEHHOM 2 HEPABEHCTB C OJJHOM HPaBCTBH
IIEPEMEHHOM, JBOMHBIX HOE .
5 Pemenue HEPaBCHCTB C OJHOU 6 HEPABEHCTB; TTouraroso dusnueck
nepeMeHHoﬁ. Yucioseie IIPOMCIKYTKH OTpa6aTLIBaIOT aJITOPUTMBI 0.
6 | CucrteMbl TMHEHHBIX HEPABEHCTB C 6 JIOKa3aTeJIbCTBA
OJIHOH NEePEMEHHOH HepaBeHCTBIIpUMEHSIOT Tpynosoe.
[loBTOpEHMEN cHCTEMAaTU3ALIMS 1 CBOMCTBA YHCIIOBBIX Oxororny
yueOHOro Marepuana HepaBeHCTB Pemenus €CKOE.
HEPABEHCTBA C OJTHOM Ocrernuec
rnepeMeHHon. PopMupoBaHUE KOBOCITHTA
HaBbIKAa COTPYIHUYECTBA C HEE.
YUHUTENIEM U CBEPCTHUKAMU IenuocTH
HAy4YyHOTO
MO3HAaHHU.
KonTponbhas padota Ne 1 1
TI'naga 2 39
Keanparuunas gyHkums
7 | IloBTOpEeHME U paclIupeHUEe CBEICHUIM 4 METAIIPEJMETHBIE: I'paxxnanc
0 pynkuuu MO3HABaTeIbHbIE, Koe.
8 | CoiicTBa pyHKINH 4 KOMMYHHKaTHUBHBIE, TMarpuoTn
pErsITUBHBIE N——
9 | [loctpoenwue rpaduko GyHKIUN Y = 3 YMeTh HaxXOAUTh 00JIaCTh
kf(x) onpezenenus GpyHKIUN U HyxosHoe
10 | Kak moctpouts rpaduku GyHKIHiA Y = 4 MHOECTBO 3HAYCHUH 1
f(x) +buy=1f(x +a) ¢dbynkun. PaccMoTpeTs Bce HPaBCTBEH
11 | KBagparuunas QpyHkuus, e€ rpapux u 7 crocoObl 3a71aHus PYHKIIMH. HOE .

CBOMCTBA

DopMyIHpOBaTh:
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KontponsHaspabora Ne 2 1 OIIPEIEIICHUS: dusnueck
HyJs1 QYHKIUU; TPOMEKYTKOB | ge.
12 | PemieHnue KBaapaTHBIX HEPABCHCTB 7 3HAKOIOCTOSIHCTBA ()YHKITUY; TpynoBoe.
(GyHKIMH, BO3pACTAIOIICH
13 | Cucremsl ypaBHEHHUI C ABYMsi 7 (y6LIBa10meI7I)pHa MHO’KECTBE; JKororu
HEPEMCHHBIMU DopMyIUPOBATH: ONIPEACICHUS eeKoe.
[ToBTOpEHMEN CUCTEMAaTH3AIUS 1 : Ocrernyec
yueOHOro Marepuana Hyns QYHKIUH; KOe
MIPOMEKYTKOB BOCIIHTaH
3HAKOIIOCTOSHCTBA PYHKIUM; | ye.
(GYHKINH, BO3pACTAIOMICH LlensocTu
(yObIBaroIei) Ha MHOXKECTBE;
IIpaBuna nocrpoeHus HayIHoro
rpadukoB byHKIwi ¢ MO3HAHUSI.
IIOMOLUIBIO IPE0Opa3OBaHUi
BHaa f(x) — kf(x).
IIpaBuna nocrpoeHus
rpadukoB GpyHKUIUN C
MIOMOLUIbIO TPe0Opa3OBaHui
Buna f(x) — fix) + b;
KonTponbras padorta Ne 3 1
I'naga 3 27
DJieMeHThI MPUKJIATHOMN
MaTeMATHKHU
14 | MaremaTuueckoe MOJIETUPOBAHUE 4 METAIIPEJMETHBIE: I'paxxnanc
MO3HABaTENbHBIE, Koe.
15 | IIponieHTHBIEC pacUETHI 4 KOMMYHHKATHBHEIE, MarproTu
perynatuBnbiel [puBoIUTH
16 | I[TpuGnuxEHHbIE BEIUMCIICHUS 3 IPEMEpBhI: MATEMATHIECKUX Heckoe.
MOJEJIEN PEATIBHBIX Hyxosmoe
17 | OcHOBHBIE MpaBUIa KOMOUHATOPUKHU 4 CHTYaLMifONHCEIBATE STAIIbI u
= pelICHUs 3a1a4M Ha HPaBCTBCH
18 | YacroTa 1 BEpOSITHOCTh CITy4aifHOTO 2 JBUDKEHHE. Y METh BHIOPATH Hoe .
cobbITHA peleHue ass Jr00ro TUma Dusueck
19 | Knaccuueckoe onpezeneHue 4 3aauHanpouenTsIDOpMyIHPO |
BCPOATHOCTH BATh: ONPEIECICHHS: '
20 | HauanpHbIE CBEICHHIO CTATUCTHKE 4 a6COMIOTHOI TIOTPEITHOCTH, Tpynosoe.
OTHOCUTEIIBHOU
[ToBTOpEeHHE U cCUCTEMAaTHU3AIHS 1 rorpermHocTHHAaX 0TS
ydeOHOro Marepuana TOYHOCTH MPUOIMKEHHUS 110
TaluIe TpUOTHKEHHBIX
3HAYEHUI BEINYUHBL..
OneHuBaTh MPUOIMKEHHOE
3HAYEHHUE BETUINHBI
KonTponbnas padota Ne 4 1
I'nasa 4 24
Yucaosble
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mocjaeaA0BaTe/JIbHOCTH

22 | YUucioBbIE OCIEN0BATEIBHOCTH 3 METAIIPEJIMETHBIE: I'paxxnanc
MO3HABaTeNbHbIE, Koe.
23 | ApudmeTrndeckas mporpeccus 5 KOMMYHUKaTUBHEIE, Tarpuotn
perynaruBnblel [puBoguTH
24 | Cymma N IepBbIX YICHOB 4 IPUMEPHI: ecKoe.
apr()METHIECKOM IIPOrPECCHU I10CJIEI0BATEIILHOCTEI; HyxosHoe
25 | 'eomerpuyeckasi mporpeccus 4 YHUCIIOBBIX 1
nocsenoBareabHoCcTeHOnuChB | HPABCTBEH
26 | Cymma N nepBbIX YICHOB 3 aTh NOHATUSA HOE .
TEOMETPHYECKON MPOTPECCHH MOCJIeZI0BATEIbHOCTH, YJIeHA dusHueck
27 | Cymma 6€CKOHEYHON T€OMETPUUYECKON 3 MOCJIE/I0BATEIbHOCTH; oe.
POTPECCUH, Y KOTOPOU MOTYJIb crocoObl 3aJaHus T
3HaMeHaTest MeHble 1 1ocJe10BaTebHOCTH. Beruunciis PYAOBOC.
[ToBTOpEHMEN CUCTEMaTU3AIUS 1 Th YJICHBI JKonoru
yueGHOro MaTepuana MOCJIEI0BATEIILHOCTH, €CKocC.
3ajaHHOM (popmyIoit n-ro Ocretnyec
YJICHAa UJIn Koe€.
pexyppeHTHo.l[pumeHsTh
(GOopMyITBI N MEPBHIX WICHOB
apu(MeTHyecKoil mporpeccuu,
(hopMyIIBI, BRIpAXKAIOIITNE
CBOIICTBA YJICHOB
aprupMeTUYECKON
nporpeccuul [pumeHsTh
(GOopMyIIBI N MEPBHIX WICHOB
reOMETPUUYECKOM MPOrpeccuu,
(hopMyIIBI, BRIpAXKAIOIITNE
CBOIICTBA YJICHOB
r€OMETPUYECKON
MPOrpeccUu3anuchiBaTh U
JIOKa3bIBaTh: (OPMYJIbI CYMMBI
N MEepBbIX YJICHOB
r€OMETPUYECKON ITPOTPECCUM.
KonTponbnas padorta Ne 5 1
IMoBTOpeHue 20
U CHCTeMATH3al U
y4eOHOIro MaTepuaja
VYnpaxkHeHus A1 NOBTOpPEeHUs Kypca 9 19
KJlacca
Konrponsnas padora Ne 6 1
UTOTO 136
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IIpumepHoe TemaTHYecKOe IUIaHMpoBaHue. ['eomerpus. 7 kiaace
(2 gaca B HezeltO, BCEro 68 4acoB)

Home Conep:xanue maTepuaja Koa | XapakrepncTuka 0CHOBHBIX OcHOBHBIE
p naec BH/I0B J1€SITEJIbHOCTH HalpaBJICHUS
napa TBO YY€HHKA (HA ypOBHe BOCIUTATE]bHOM
rpad qaco yueOHbIX aeiicTBuil) YV eATeJILHOCTH
a B
I'naBa 1. HauajgbHble reomeTpuyecKue METAIIPEIMETHBIE: I'paxxnanckoe.
cBeftennst 114 TI03HABATENbHBIE, [aTpuoTHyeckoe.
12 [Ipsivas u orpesok. JIyd u yron | 2 KOMMYHHUKATHBHBIC, JlyXxOBHOE U
3 CpapHeHue oTpeskos v yrios | 1 perynatuBHbleOnucviéams | HDABCTBEHHOE .
4,5 N3mepenne oTpe3KoB. 4
TOYKY, MPSMYIO, OTPE30K, dusnueckoe.
W3mepenue yrios T
6 [TepneHauKyIsIpHBIC TPSIMBIE 2 1y, pyARoBOE.
PelieHue 3a1au 1 yroa.@opmynuposams: on | DKOIOTUYECKOE.
KOHTpOHBHaﬂ pa60Ta 1 pedeﬂeHuﬂ: paBHBIX OcTeTHYeCcKoe
OTPE3KOB, CEPEIUHBI BOCIIUTAHHE.
OTpE3Ka, PACCTOSHUS Lennoctu
MEXIYy TBYMS TOUKAMHU, Hay4HOT'O
JIOTIOJTHUTEIBHBIX JTy4eH, MTO3HAHMS.

Pa3BEPHYTOTO YIila, PAaBHBIX
YIJI0B, OMCCEKTPUCHI yTJIa,
CMEXHBIX U BEPTUKAIbHBIX
YIJIOB, IEPECEKAIOIINXCS
MPSAMBIX,IEPIEH UK YIISIPHBI
XIPSIMBIX,IEPIEHANKYIIAPA,
HAKJIOHHOM, paCCTOSIHUS OT
TOYKUJONPIIMON; cgolicme
@: pacroJIOKEHUs TOUEK Ha
MIPSAMOM, U3MEPEHUAOTPESKO
B U YIJIOB, CMEXKHBIX U
BEPTUKAJIbHBIX YIJIOB,
NEPIEHIUKYIISIPHBIX
IIPSIMBIX;0CHOBHOECBONCTBO
npsmoit. Knaccuguyuposa
mbo yriael.  [[okazvieamy:
TEOPEMBI O
MEePECEKAIOIINXCS TMPAMBIX,
0 CBOMCTBaX CMEXHBIX U
BEPTUKAJIbHBIX YIJIOB, O
€IMHCTBEHHOCTH NIPSIMOH,
NEPIEHIUKYIIAPHON JaHHOU
(cmyuaii, korja To4ka
JIEKUT Ha TaHHOU

npsimoit). Haxooums
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JUIMHY OTpe3Ka, IPagyCHYI0
Mepy yria, UCTIONb3ys
CBOMCTBA UX

u3MepeHuit. HMzoopasicame
C TIOMOIIIbIO YEePTEKHBIX
MHCTPYMEHTOB
reoMeTpHUYECKue (PUrypsi:
OTpE30K, JIy4, yroJl,
CMEXHBIE ¥ BEpTUKAJIbHBIC
YTJIBI, IEPIICH UK YIISPHBIC
npsiMble, OTPE3KU U

nyun. lloscHams, 94TO
TaKoe aKCUoMa,
onpezaeneHue. Peuwiams
3a]1a4M, CBA3aHHbIE C
IpoCTeUIIMMU (PUTypaMH

I'naBa 2. Tpeyrojabauku 184

1 [TepBbIit mpu3HaK paBEeHCTBA 3
TPEYTOJIHHUKOB

2 MenuaHbl, BEICOTEI U 3
OHMCCEKTPUCH TPEYTOJIbHUKA

3 Bropoii u TpeTuit npu3Haku 4
pPaBEHCTBA TPEYTOJLHUKOB

4 3aga4yu Ha TOCTPOCHUE 3
Pewenne 3amau 4
KonTponbnast pabota No2 1

METAIIPEJJMETHBIE:
[I03HABATENIbHBIE,
KOMMYHHUKATHBHBIE,
peryJasTUBHbIC
Onucvieams CMBICIT
MIOHATUS «PABHBIE
¢urypsi». [IpuBonuTs
IPUMEPHI paBHBIX

buryp. HUzobpasxcams u
HaXOJUTh Ha PUCYHKAX
PaBHOCTOPOHHHE,
paBHOOEIPEHHBIE,
PSMOYTOJIBHBIE,
OCTPOYTOJIbHBIE,
TYIOYTOJIbHBIE
TPEYTrOJbHUKHU U UX
aneMeHThl. Kraccuguyupo
6ambs TPEYrOJIbHUKH I10
CTOpOHaMu yraaM. Popmy
upogams. onpeoeneHus:
OCTPOYTOJIbHOTO,
TYIOYTOJILHOTO,
PSMOYTOJIEHOTO,
pPaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO,
Pa3sHOCTOPOHHETO
TPEYTOJILHUKOB,
OUCCEKTPUCHI, BBICOTHI,
Me/IMaHbl TPEYrOJIbHHKA;
PaBHBIX TPEYTOJIbHUKOB;
CepeMHHOTO
NEePIEHINKYIISIpa OTPE3Ka;
epUMETpaTPEyrOJIbHHKA,
ceoticmea:
PaBHOOEIPEHHOTO

I'paxxnanckoe.
[TatpuoTnueckoe.
JlyxoBHOE H
HPaBCTBEHHOE .
duznueckoe.
Tpynosoe.
OKOJIOTHYECKOE.
OcTeTHUecKoe
BOCITMTaHUE.
Ilennoctu
Hay4HOTO
IMO3HAHUA.
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TPEYrOJIbHUKA,
CEpPEIMHHOTO
MEepHEHANKYIISIpa OTPe3Ka,
OCHOBHOI'O CBOMCTBa
PaBEHCTBATPEYTOJILHUKOB;
NpU3HaKy. paBeHCTBA
TPEYrOJIbHUKOB,
PaBHOOEIPEHHOTO
TpeyrojabHuka. /[okasviea
Mb TEOPEMBL: O
€AVMHCTBEHHOCTH IPSIMOM,
MEePIECHANKYISIPHON JaHHOK
(ciydaii, korja Touka
JIEKUT BHE NJAHHOU
IPSIMOI); TPU IPU3HAKA
PaBEHCTBA TPEYTOJIbHUKOB;
MIPU3HAKU
paBHOOEPEHHOTO
TPEYTOJIbHUKA; TEOPEMBI O
CBOMCTBAX CEPEIUHHOIO
MepIEHIUKYISIpA,
paBHOOEAPEHHOTO U
PaBHOCTOPOHHETO
TPEYIrOJIbHUKOB. Paszwvscusa
Mb, 4TO TAKOE TEOpEMa,
ONUCBIBaTh CTPYKTYPY
TeopeMbl. OOBICHSTS,
KaKyl0 TEOpEMY Ha3bIBAIOT
0o0paTHOM HaHHOM, B 4éM
3aKJIF0YAETCS METO/T
JI0Ka3aTenbCcTBa OT
npotuBHoro. [IpuBoauTs
MIPUMEPHI UCTIOTH30BAHUS
sToro merona.Pemars
3a/1auv Ha BBIYHUCIICHUE U

JI0Ka3aTeNNbCTBO
I'naBa3. [lapanienbHble npsimbie 134 METAIIPEJMETHBIE: I'paxxnanckoe.
1 [Tpu3Haku napanienbHOCTH II03HABATENbHBIE, TTaTproTHyecKoe.
JBYX IpsIMBIX KOMMYHHUKATHBHBIE, JlyXoBHOE H
eryJsTUBHbIC
2 AKcrnoMa napanienbHbIX pery. HPABCTBEHHOE .
PSIMBIX P o
U3HYECKOE.
Pewenne sanad acno3naeams Ha -
yepTekax napauieiabHble .
Konrtponsnas padora Ne3 p P pyzoBoe
HIPAMBIC. DKOJIOTHYecKoe.
I/I306Pa)I<aTI) C TIOMOIIIBIO DeTeTHIECKOe
JMHEUKU U YTOJIbHUKA
BOCIIMTAHHUE.
napajulesIbHbIE MPsIMbIE.
Onucviéams yrisl, Lennoctn
o0pa3oBaHHBIE ITPU HayqHOTr'o
MIO3HAHUS.

MEPECEYCHHUH JIBYX MPSIMBIX
CEKYIIEH.
Dopmynuposams:
onpeoeneHus:
MapauIeIbHBIX IPSIMBIX,
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pacCTOSIHUSA MEXIY
napajieIbHbIMUA IPSIMBIMH,
BHCIIHCTO yTJIa
TPEYToJbHUKA, TUTIOTEHY3bI
U KaTeTa;

ceolicmea: MapaieIbHbIX
HPAMBIX; YIJIOB,
00pa30BaHHBIX MIPU
HepeceueHUH
HapajyIeNIbHBIX MPSIMbIX
CEKyLIEeH; CyMMBI YJIOB
TPEYroJIbHUKA; BHEILIHETO
yIJ1a TpeyrojibHHUKa;
COOTHOILIEHUI MeX1y
CTOPOHAMH U yIJIaMU
TPEYroJbHUKA;
IPSIMOYTOJIBHOT'O
TPEYroJbHUKA; OCHOBHOE
CBOMCTBO IapaJIJIEIbHBIX
HPSMBIX;

NPpU3HAKU. NapauIeIbHOCTU
HpsSIMBIX, PAaBEHCTBA
MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
Hoxkazvieams.: TEOPEMBI O
CBOMCTBaX MapajiesIbHbIX
HPSIMBIX, O CYMME YIJIOB
TPEYroJIbHUKA, O BHELTHEM
yIJjie TpeyrojbHHKa,
HEPaBEHCTBO
TPEYrOJIbHUKA, TEOPEMBI O
CPaBHEHHMH CTOPOH U YTIJIOB
TPEYrOJIbHUKA, TEOPEMEI O
CBOMCTBaxX MPSIMOYTOJIBHOTO
TPEYrOJbHUKA, IPU3HAKA
NapaJuIeIbHBIX IPSMBIX,
PaBE€HCTBA NPAMOYTOJbHBIX
TPEYrOJIbHUKOB.

Pewamw 3amaun Ha
BBEIYHCJICHUE U

JTI0KA3aTeNbCTBO

I'naBa 4.CooTHomenune mexxay croponamu 1 | METAIIPEJIMETHBIE: I'paxxnanckoe.

yrjamu TpeyroJibuuka. 204 MO3HABaTENbHBIE, TTaTproTHyeckoe.

1 CymMa YIJIOB TPEyroJIbHUKA 2 KOMMYHHKATHBHBIC, JIyXOBHOE 1

2 CooTHOILIEHHE MEKTY 4 pETYJIATHUBHEBIE HPABCTBEHHOE .
CTOPOHAMH U yTIIAMU
TPEYTONBHHKA., ToscHAmy, 9TO TaKoe dusnyeckoe.
KourposbHas pabora Ne4 1 3a/1aqa Ha MOCTPOCHHE; Tpynosoe.

3 [MpsiMoyTobHBIC 4 Pewams ocHOBHBIC 332U DKOJIOTUYECKOE.
TPEYTONBHUKH Ha MIOCTPOEHHE: Ocrernyeckoe

4 [Toctpoenue TpeyronbpHuka no | 4 TIOCTPOEHHE yITIa, PABHOTO | BOCITMTAHHE.
TPEM dJIEMEHTaM JAHHOMY; TOCTPOEHHE Heunnocrn
Penrtenue 3anau 4
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KontponbHas padora Ne5

CEPEMHHOTO
NEPIEHIUKYIIApA JaHHOTO
OTpEe3Ka; IOCTPOCHUE
MPSAMOM, MPOXOASIICH Yepe3
JAHHYIO TOUKY U
MEePIECHANKYISIPHON JaHHOK
IIPSIMOM; ITIOCTPOEHUE
OUCCEKTPUCHI JAHHOTO
yria; IoCTpOEHUe
TPEYroJbHHUKA 10 JBYM
CTOPOHAM U yIIIy MEXAy
HUMH; [10 CTOPOHE U IBYM
MPUJICKAIIUM K HEel

yrnaM. Pemats 3amaun Ha
nocrpoenue Cmpoumso
TPEYIOJBbHUK 110 TPEM
cTopoHaM.(hopMyIUpOBaTh
U JI0Ka3bIBATh TEOPEMBI O
CBOWCTBaX MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB; IPU3HAKH
paBeHCTBA NMPSMOYTOJIbHBIX
TPEYroJbHUKOB;
(dbopMynupoBaTh
OIpe/IeNIEHUE PACCTOSHUS
OT MOYKH J10
IPSIMOii;OPMYIIHPOBATH
JI0Ka3bIBaTh TEOPEMY O
COOTHOILIEHUSAX MEKIY
CTOPOHAMH U yIJIaMU
TpeyroibHUKaPewams
3aJla4M Ha BBIUUCIICHHE,
JI0Ka3aTeNbCTBO

U TIOCTPOEHUE

Hay4HOI'0
IIO3HAHUS.

[ToBTopenue. Pemenne 3agau 6 4
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IIpumepHoe TemaTHYecKoe IIaHMpoBaHue. ['eomerpus. 8 kiace
(2 yaca B Henento, Bcero 68 yacon)

Home | Conepxanue matepuaia | Koan XapakTepucTHKa OCHOBHBIX OcHOBHbBIE
p yecTB | BHMIOB A€SITEJIbHOCTH YYCHHKA HalpaBJIeHUS
napa 0 (na ypoBHe y4eOHBIX JeiiCTBHIA) | BOCIIMTATEIbHOM
rpad 9aCOB yva eATeTbHOCTH
a
I'naBa S. YerblpéxyroJibHuKH. 144 METAIIPEIAMETHBIE: I'paxxnanckoe.
1 MHoroyroibHUKH 2 II03HABATEIJIbHBIC, ITatpuoTruecko
2 ITapannenorpamm u 6 KOMMYHHMKATUBHBIE, e. lyxoBHOE U
Tpamenni peryJisaTUBHbIE HPaBCTBEHHOE .
3 HpamoyroLHuK, pomo, 4 [TosicHATH, 4TO Takoe dusnueckoe.
Rpajipat 4eThIPEXyronbHUK. ONUCBIBATE | TpymoBoe
Pemenue 3agaa 1 S IIEMCHTHL )
KounTponsuas padora Nel 1 , Oxomoruyeckoe.
YeTBIPEXYToJIbHUKA. Pacnosn D eTeTHYCCKOR
aBaTh BBIITYKJIbIE U
HEBBIMKITbIE BOCIIMTAHHUE.
YeThIpEXyroinbHukn. Wsobpa | LIEHHOCTH
’)KaTh U HaXOJUTh HA PUCYHKax | HAYYHOIO
YeThIPEXYTOJIbHUKH Pa3HBIX MIO3HAHUS.
BUJIOB U UX
anemMeHTel. POpMyIMpOBaTh:
OIIpEeCIICHUS:
napasuIeIorpaMmMa, BEICOTHI
napauIeJIorpaMma;
IpsIMOYTOJIbHUKA, poMOa,
KBaJparTa; CpeHEN JINHUN
TPEYroJbHUKA; TPANELuH,
BBICOTBI TpaNeLHH, CpeIHEN
JIMHUY TPanelnuu; CBOMCTBA:
napajuIeIorpaMma,
MpsIMOYTOJIbHMKA, poMOa,
KBaJpaTa, CPEIHUX JIMHUI
TPEYroJbHUKA U TpaNeIuH,
Jloka3pIBaTh: TEOPEMBI O
CyMMe€ YTJIOB
YETBIPEXYTOJIbHUKA,
I'masa 6. ILtomann. 144 METAIIPEIMETHBIE: I'paxxnanckoe.
1 [Tnomaabs MHOTOYTOJIBHUKA | 2 II03HABAaTEIIbHBIE, T[laTproTHyecko
2 ITnomamn 6 KOMMYHHKATHBHBIC, e. JIyXOBHOE
napajuIesIorpaMma, perynsatuBHblie/ [oacHsamb, 4TO HPABCTBEHHOE .
TPEYroJabHUKA U Tpanenun TaKo€ IJIOIIA b
3 Teopema [Tudaropa 3 MHOTOYrojbHUKa. OnuchIBaT Dusiieckoe.
Penienue 3a7a4 2 b MHOT'OYT'OJIbHHUK, €TI0 pr,[[OBOC.
KontponbHas pabora Ne2 1 3JIEMEHTBI; BBINYKIIBIC U OKOJIOrHeCcKoe.
HeBbIMyKJble. M300paxarh U | DcreTnyeckoe
HaXOJUTh Ha PUCYHKaX BOCITHTAHE.
MHOTOYT'OJILHUK U €TI0 LlerHocTn
3JIEMEHTBI; MHOTOYTOJIBHUK,
. HAy4YHOTO
BIIMCAaHHBIN B OKPY>KHOCTb, U
MO3HAHUS.

MHOT'OYT'OJIbHUK, OIMCaHHBIN
OKOJIO
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OKpYXHOCTU. Dopmynuposam
b: onpeodeneHus: BIUCAHHOTO
Y OIMCAHHOTO
MHOTOYTOJIbHHUKA, TUTOIA H
MHOTOYTOJIbHUKA,
PaBHOBEITIMKHIX
MHOTOYTOJIbHUKOB;
c60licmea TN
MHOTOyroyibHuKa. /[okazviea
Mb: TEOPEMBI O CYMME YIJIOB
BBIITYKJIOTO N-yrOJIbHUKA,
IUTOLIA 1 MIPSIMOYTOJIbHHUKA,
IUIOLIA/IU TPEYTOIbHUKA,
IUTOLIATH
Tpaneuuu./Ipumensamo
U3y4YCHHBIC OTIPEICIICHHS,
TEOpeMbI U (OPMYITBI K
pelIeHuIo 3a1a4

OCHOGBHble

I'naBa 7. llogo0Hble TPeyroJabHUKHU. 194
1 Ornpepenenue mogo0HbIX 2
TPEYTOJIHHUKOB
2 [TpusHaku nogoOus 5
TPEYTOJIHHUKOB
KonTponbnas pabota Ne3 1
3 [TpumeneHnue moxoous 7
KJI0Ka3aTeJIbCTBY TEOPEM H
PEIICHUIO 3a/1a4
4 COOTHOILIEHUS] MEX Y 3
CTOPOHAMH U yTIIAMHU
IPSIMOYTOJIBHOTO
TPEYTroJIbHUKA
KonrtponsHas padora Ned 1

METAIIPEAMETHBIE:
II03HABATEIIbHBIE,
KOMMYHUKaTHBHBIE,
peryisiTuBHbIe Qopmyauposam
b. onpeodeneHue NOJOOHBIX
TPEYrOJIbHUKOB; C80UCMEA.
MeJMaH TPEeYyroJbHHUKA,
OHMCCEKTPUCHI TPEYTOJIbHUKA,
NEPECEKAIOIINXCS XOP/I,
KacaTeJbHOU
U CEeKyLIEeH; npusHaxu
no0ous
TPEYTOJILHUKOB. /{oKa3vleamb
meopembi: Paneca, 0
IPONOPLUUOHAIBHBIX OTPE3KAX,
0 CBOMCTBaxX MeJAuaH
TPEYroJbHUKA, OMCCEKTPHCHI
TPEYTOJIbHUKA; CEOUCMEA:
MIEPECEKAOIINXCS XOP,
KacaTeJIbHOU
U CEeKYILIEH; NpusHaKu
000U TPEYTOJIbHUKOB.
Ilpumensimo U3y4EeHHBIE
ONPEAEIIEHUs, CBOMCTBA
U IPU3HAKHU K PELIEHUIO
3anauDopmyauposamn.:
Oeslenus: CUHyca, KOCHHYCa,

onpe

TaHI€HCa, KOTAHI'€HCA OCTPOTO
yIJ1a IpSIMOYTOJIBHOTO
TPEYrOJIbHUKA; CBOUCMEA:

BbIpaKaromue METPUICCKUC

I'paxxnanckoe.
[TatpuoTruecko
e. JlyxoBHOE n
HPaBCTBEHHOE .
duznueckoe.
Tpynosoe.
OKOJIOTHYECKOE.
OcTeTHUecKoe
BOCITMTaHUE.
Ilennoctu
Hay4HOT'O
IMO3HAHUSA.
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COOTHOILICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
U COOTHOILEHHS MEXy
CTOPOHAMHM U 3HAUYEHUSIMU
TPUTOHOMETPHUUYECKUX
(GyHKLIMH B IPAMOYTOJIBHOM
TPEYTOJIbHUKE. 3anucvlieéams
TPUTOHOMETPHUYECKHUE
(hopMyIIBI, BRIPAXKAIOIIUE CBSI3b
MEX]y TPUTOHOMETPUYECKUMHU
(GYHKLIMAMU OJJHOTO M TOTO XKe
octporo yrina. Pewams
IPSMOYTOJIbHbIE
TPEYroJbHUKHU. J{oxazvieamv:
meopemy 0 METPUUECKHUX
COOTHOILICHUSIX B
IPSMOYTOJIEHOM
TPEYTrOJIbHUKE, TEOPEMY
[Mudaropa; Gopmyner,
CBSI3bIBAOILIME CUHYC,
KOCHHYC, TAHI'€HC, KOTAaHT'€HC
OJTHOTO U TOT'O K€ OCTPOTro
yriaa. Bwvi6ooums OCHOBHOE
TPUTOHOMETPUYECKOE
TOKIECTBO U 3HAUCHUS
CHUHYCa, KOCUHYCa, TAHI'€HCA U
KOTaHreHca aiis yrioB 30°,
45°, 60°. Ilpumenamo
U3y4YEHHbIE ONpeCTICHHUS,
TEOpeMbl U (OpMYJIBI K
PELLIEHUIO
3anau@opmynuposams: onpe
Oenenus: CUHyca, KOCUHYCA,
TaHT'€HCa, KOTAHTe€HCa OCTPOTo
yria npsiMOyrojbHOTO
TPEYTOJIbHUKA; CBOlCmEa:
BBIpa)KaIoIINe METPUUECKHE
COOTHOILICHUS B
HOPSMOYTOJIBHOM TPEYTOJIbHUKE
Y COOTHOTIIEHHS MEXKITY
CTOpPOHAMH Y 3HAYCHUSIMHU
TPUTOHOMETPHUYECKUX
(GyHKIUH B IPSIMOYTOJIBHOM
TPEYTOJIbHUKE. 3anucvieéams
TPUTOHOMETPHUUYECKHE
(opMyJIbI, BEIPAXKAIOIIUE CBSI3b
MEX]y TPUTOHOMETPUUYECKUMHU
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(GYHKIHSMHU OHOTO M TOTO K€
ocrporo yria. Pewams
MPSIMOYTOJIbHBIC
TPEYroJIbHUKHU. JloKazvleamy:

meopemy 0 METPUIECKHUX
COOTHOILICHUSIX B
IPSIMOYTOJIbHOM
TPEYroJIbHUKE, TEOPEMY
[Mudaropa; Gopmyner,
CBSI3BIBAIOIINE CUHYC,
KOCHHYC, TAHT'€HC, KOTAaHT€HC
OJTHOT'O ¥l TOTO YK€ OCTPOTO
yria. Bvi6ooums OCHOBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO U 3HAUCHUS
CHHYCa, KOCHHYCa, TAHTCHCA U
KOTaHreHca aiis yrioB 30°,
45°, 60°. Ilpumenamso
U3YUYCHHBIC OTPEICTICHHUS,
TEOpEeMbI U (OPMYJTBI K
PEILICHHIO 33124

I'naBa 8. OkpyxHOCTB . 174

1 KacarenpHast K OKpy>KHOCTH | 3

2 IlenTpanbHbIC U BKCaHHbIC | 4
YTJIBI

3 YeTpIpe 3aMeuaTeIbHbIC 3
TOYKH TPEYrOJbHUKA

4 Bnucannas u onvcanHas 4
OKPYKHOCTH
Pemenue 3amau 2
Konrtponsnas padora Ne5 1

N306paxkaTh Ha pUCYHKAX
OKPYKHOCTB U €€ BJIEMEHTHI;
KACaTeJIbHYIO K OKPYKHOCTH;
OKPY’KHOCTb, BIMCAaHHYIO B
TPEYrOJIbHUK, U OKPYKHOCTb,
OIMCAHHYI0 OKOJIO HETO.
OnucelBaTh B3aMMHOE
PacrooKeHUe OKPYKHOCTH U
IPSIMOiA.

@opMynHMpoOBaTh: OIpeEAeIIe
HUS: OKPY>KHOCTH, Kpyra, uX
JJIEMEHTOB; KacaTeILHOM K
OKPY>KHOCTH; OKPY>KHOCTH,
ONMCaHHOW OKOJIO
TPEYTrOJIbHUKA, U OKPYKHOCTH,
BIIMCAaHHOW B
TPEYTOJIbHUK; CBOMCTBA:
CEpEMHHOTO MEPIEeHIUKYJIIIpa
kak 'MT; OuccekTpucsl yria
kak I'MT; xacaTrenrHOM
K OKPYKHOCTH; TUaMeTpa 1
XOpAbl; TOUKU NEPECEUCHUSI
CEpEIUHHBIX
MEPIEeHIUKYISIPOB CTOPOH
TPEYTrOJIbHUKA; TOUKU
nepeceyeHus: OucCeKTpuc
yIJIOB
TPEYroJIbHUKA; TPU3HAKU
KacaTenbHOU. JlOKa3bIBaTh:

I'paxxmanckoe.
[TaTpuoTnuecko
e. JlyxoBHoe u
HPABCTBEHHOE .
du3uyeckoe.
Tpynosoe.
DKOJIOTUTYECKOE.
DcTeTH4ecKoe
BOCIIUTAHHE.
Llennoctn
Hay4HOT'0
IMO3HAHUS.
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TEOPEMBI O CEPEAMHHOM
MEePIEeHIUKYISIpEe U
6uccekrpuce yrna kak ' MT;
0 CBOMCTBax KacaTeJILHOH; 00
OKPY>KHOCTH, BIIMICAHHOMN

B TPEYTOJIbHUK, ONTMCAaHHON
OKOJIO TPEYTOJIbHUKA;
MIPU3HAKU KacaTeJIbHOM.

IloBTOopenue . Pemenne 3agau 44
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IIpumepHoe TeMaTHUYecKOe JIaHMPoBaHKe. I'eomerpus. 9 Kiace
(2 gaca B HezeIIO, BCETO 68 YacoB)

Home | Conep:kanue matepuana | Koam XapaKkTepuCTHKA OCHOBHBIX OcHoBHbBIE
P YyecTB BHUI0B A€AATCJIbHOCTH YYCHHUKA HalpaBJCHUSA
napa o (Ha ypoBHe Y4eOHBIX JeicTBHI) | BOCIUTATEIbHOMN
rpad 4ACOB Yy JesiTeJIbHOCTH
a
I'asa 9. BekTopsl. 94 METAITPEIMETHBIE: I'paxxnanckoe.
NIO3HABATEJIbHBIE, [TatpuoTnuecko
1 [TonsiTue BekTOpa 2
KOMMYHUKaTUBHBIE, e. [yxoBHoe n

2 CrnoxeHue U BbIYUTaHHuE 3 peryiasaTUBHEBIE HPaBCTBEHHOE .

BEKTOpPOB duznueckoe.
OnuceIBaTh NOHATUA T
pyZnoBOE.

3 YMHOXEHUE BEKTOpa Ha 3 BEKTOPHBIX U CKAJISIPHBIX
yucino. [ Ipumenenue BenMuuH. MmtoctpupoBars JKoormieckoe.
BEKTOPOB K PELICHUIO 3a/1au TIOHATHE Ocrernyeckoe

BekTopa. dPopmynupoBarh: o | BOCIHTAaHHC.
IIpEeENICHUs: MOYJIA BeKTopa, | [lenHocTn
KOJUIMHEAPHBIX BEKTOPOB, HAYYHOTO
PABHBIX BEKTOPOB, KOOPAMHAT | oamamms.
BEKTOpa, CyMMbI BEKTOPOB,
Pa3HOCTH BEKTOPOB,
IPOTUBOIIOJIOKHBIX BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO,
CBOMCTBA: PaBHBIX BEKTOPOB,
KOOPJIMHAT PaBHBIX BEKTOPOB,
CJIO’KEHHUSI BEKTOPOB,
KOOPJIMHAT BEKTOPA CYMMBI U
BEKTOpAa Pa3HOCTH ABYX
BEKTOPOB, KOJUIMHEAPHBIX
BEKTOPOB, YMHOKEHHUSI BEKTOPA
Ha YKCIIO
I'naBa 10. Metoa koopauHar. 104 Onucvieamsb TOHATUS ['paxxnanckoe.
BEKTOPHBIX U CKAJISIPHBIX T[laTproTHyecko

1 Koopnunater BexTopa 2 BennuuH. VimoctpupoBath e. JIyXxOBHOE U

2 [Ipocrelimue 3anayu B 2 TTOHATHE HPABCTBEHHOC .
KoOpHHATAX BekTOpa. Dopmynuposamow: DIsIHecKoe

onpeodenenus; MOAYIs :

3 YpaBHeHHE OKPYKHOCTH 1 3 BEKTOPA, KOJUIMHEAPHBIX Tpynosoe.
pAMOii BCKTOPOB, PAaBHBIX BEKTOPOB, OKOJIOTHYECKOE.
Permrenue 3amau 2 KOOpJIMHAT BEKTOpPa, CYMMEI DcreTnyeckoe

BEKTOPOB, PA3HOCTH BEKTOPOB, | gocruTaHUe.
KontponbHas paGora Nel 1 TPOTHBOTIONOKHBIX BEKTOPOB, | | [anpocTi
Hay4HOTO
IIO3HAHUS.
I'naBa 11. CooTHOmEHHE MEKILY METAITPEIMETHBIE: I'paxxnanckoe.

CTOPOHAMM M YIJIAMH TPeYroJbHMKA.
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CkansipHoe npousBe/ieHHe BeKTOPOB. 114 | no3HaBaTeNbHEIE, ITatpuoTruecko
KOMMYHUKATHBHBIE, e. JlyxoBHOe u
1 Cunyc, KOCHHYC, TAaHTEHC U | 3
peryasTUBHbIE HPaBCTBEHHOE .
KOTAQHT€HC yTJiia
duznueckoe.
COOTHOIICHHE MEXKITY 4 Dopmynuposams: onpeoeneH TpymoBoe.
us.: CUHyca, KOCHHYycCa
5 CTOPOHAMH U yrilaMu yea, yca, DKOIOIHUYECKOE.
. TAaHI€HCa, KOTAaHT'€HCAa yIJia OT
TpeyrolipHuka . 4 y yr OcreTnyeckoe
0 mo 180; csoticmeo cBs3U
3 CkansipHO€ IPOU3BEICHUE 2 . BOCTIHTaHHC.
JUIMH IAaroHaJIed U CTOPOH
BEKTOPOB. ennoctu
napajenorpamma. Popmyau
HAaY4YHOTO
Pemenue 3anau 1 posamsv U pa3bICHATH
MTO3HAHMSL.
OCHOBHOE
KonTponbhas pabora Ne2 1
TPUTOHOMETPUYECKOE
TOXIECTBO. BhIUnCIATHL
3HA4YEHHE
TPUTOHOMETPUYECKOMN
(GYHKIIUY yriia o 3HaUYE€HUIO
OJIHOM U3 €ro 3aJaHHbIX
byakui.  Dopmynuposamov u
JIOKA3bIBATh TEOPEMBI:
CHUHYCOB, KOCUHYCOB,
CJIIEACTBHUS U3 TEOPEMBI
KOCHHYCOB M CHHYCOB, O
IUJIOLIAY OMMCAHHOTO
MHOTOYTOJIbHUKA. 3anucviéa
Mb U I0Ka3bIBaTh (DOPMYIIbI
JUISL HAXOXKAEHUS TUIOMAIU
TPEYTOJIbHHUKA, PAJUYCOB
BIMCAHHOW U ONMHMCAaHHOMU
OKPY’KHOCTEH TPEYroJbHHUKA.
Ilpumensimo U3y4EeHHBIE
ONPEAEIEHUS, TEOPEMBI
U GOPMYITBI K PEIICHHUIO 3a/1a4
I'naBa 12. Jlnuna OKPY:KHOCTH M IJIOIWAAL | [losicHamy, 9TO Takoe HeHTp U | ['paxknaHckoe.
Kpyra. 12y HeHTpaJ'II)HI)H\/JI yroJia HanI/IOTI/ILIeCKO
PaBUIBLHOTO
e. JlyxoBHoe n
1 IIpaBunbHbe 4 MHOI'OYTOJIbHUKA, CEKTOp U HPABCTREHHOE
MHOT'OYTOJIbHUKH CEerMEHT © :
M3UYECKOE.
5 TlHHa OKpysKHOCTH 1 4 Kpyra. Dopmyauposams. on 3maecKoe
OLIAE i YK . peodeienue MPaBIIbLHOTO Tpynosoe.
Haib Kpyra. MHOTOYTOJIBHHKA;, CBOUCMEA DKOJIOTHYECKOE.
Pemenue 3a1a4 3 Tosacuams, 4TO TaKOE LEHTP U | DCTETHIECKOE
LICHTPaJIbHBIN Yrol BOCIIMTaHHE.
KonTponbHas padorta Ne3 1 MPaBUJILHOTO LleHHOCTH
MHOTOYTOJIbHHUKA, CEKTOP U
Hay4HOT'0
CErMEHT
MO3HAHMUSL.

Kpyra. @Dopmynuposams: on
peoenenue TPaBUIBLHOTO
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MHOT'OYT'OJIbHUKA; C80UCMBA

I'naBa

13. /IBu:kenus 84

[TousaTue nBUXEHUS

[TapamiensHbIM IEPEHOC U
IIOBOPOT

Penienue 3anau

KonTponpsHas paboraNed

METAIIPEJIMETHBIE:
M03HaBaTeNbHbIE,
KOMMYHUKaTHBHBbIE,
pEryisaTUBHbBIE

IIpusooums ipuMepbI
npeoOpa3zoBaHus PUTyp.

OnuceiBaTh Mpeodpa3oBaHUs
¢buryp: napauienbHbIi
IIEPEHOC, OCEBasi CHMMETPHSI,
LIEHTPAJIbHAsl CUMMETpHUS,
IIOBOPOT, TOMOTETHS,
nopoodue. Dopmynuposams:
onpeoeneHus: IBUKEHUS;
paBHBIX GUTYD; TOUEK,
CUMMETPUYHBIX OTHOCUTEIBHO
MPSIMOM; TOUEK,
CUMMETPUYHBIX OTHOCUTEIBLHO
TOUYKH; QUTYpBI, UMEIOIIEH 0Ch
CUMMETpUH; (QUTYpBHI,
MMEIOLIEH LIEHTP CUMMETPHUH;
noJ00HBIX GUTYp; ceolicmea:
JBHKEHHSL, I1APAJUICIBHOIO
NEepEeHOCca, OCEBOI CUMMETPHH,
LEHTPaJIbHOW CUMMETPUH,
IIOBOPOTA,

TOMOTETUHU. /J{oka3zbleamy
TEOPEMBI: O CBOMCTBAX
MapajuIeIbHOTO IEPEHOCA,
OCEBOM CUMMETPHH,
LEHTPAIbHON CUMMETPHH,
IIOBOPOTAa, TOMOTETHUH, 00
OTHOILIECHUH IUIoUIaen
OJOOHBIX TPEYTOJbHUKOB.
Ilpumensimo U3y4EeHHBIE
OTIPEJIEICHUS, TEOPEMBI

1 (GOpMyJIbI K pELISHHIO 3a7a4

I'paxxnanckoe.
[Tarpuotnuecko
e. JlyxoBHoe u
HPaBCTBEHHOE .
du3nueckoe.
Tpynosoe.
DKOJIOTHTYECKOE.
DCTEeTHYECKOE
BOCITUTaHHE.
Lennoctu
Hay4YHOTO
MO3HAHUA.

I'naBsa

14. HexoTopble cBeleHUs U3

crepeoMeTpun. 84

1

MHororpaHHuKu

2

Tena u MoBepXHOCTH
BpallleHus

00 akcuomMax NJIAHUMETPUM 24
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IMoBTopenue. Pemenue 3agayu. 9u

Onucanue y4eGHO-METOIHYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 o0ecreyeHust
o0pa3oBaTeJIbHOIO Mpolecca no npeamery «MaremMaTuka»

YueOHO-MeTOANYECKOe o0ecTieyeHne
1. IIporpaMMHbI€e JOKYMEHTBI:

Marematuka: nporpammsl: 5 - 9 kmacesl / A.I' Mepsinsik, B.b. [lonmonckuii u ap. — 2-e u3n.,
nopab. — M.: Benrana-I'pad, 2013 r. - 192 c., co3maHHbie Ha OCHOBE (eAepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA.

2. Y4eOHUKM U Yy4eOHO-MeTOoAnYecKasi JJuTeparypa:

[Tporpamma no kypcam anreOpsl (7-9 kiaccel) co31aHHas Ha OCHOBE €IMHOM KOHLICTIIIUU
IpenojaBaHus MaTeMaTUKH B 00111e00pa30BaTeNbHOM 1IKoIe, pa3padoTanHoit. A. I'.
Mep3smsikom, B.b. [Tonorckum, M.C. Sxupom - aBTopamu yueOHUKOB MaremaTtuka-5,6,
Anrebpa-7,8,9.

A.T. Mep3nsk, B.b. [Tononckuit, M.C. Sxkup  Anre6pa-7. yueOHuk.- M.: Benrana-I'pad,
2019r.-272c.,

A.T. Mep3nsk, B.b. [Tonouckuit, M.C. Slkup  AnreGpa-7. Metoaudeckoe mocodue. - M.:
Benrana-I'pad, 2018 r. - 192 c.,

A.T. Mep3nsk, B.b. [lononckuii, M.C. Sxkup  Anrebpa 7. lupakTruueckuil MaTepual.

A.T. Mep3nsk, B.b. [Tononckuii, M.C. Sxkup  Anre6pa-8. yueOnuk.- M.: Benrana-I'pad,
2019r.-255¢c.,

A.T. Mep3nsk, B.b. [Tononckuit, M.C. SIkup ~ Anrebpa-8. Metoauueckoe nocodue. - M.:
Bentana-I'pad, 2018 .- 192 c.,

A.T. Mep3nsk, B.b. [lononckuit, M.C. Sxkup  Anre6pa 8. lunaktruueckuit MaTepual.

A.T. Mep3nsk, B.b. [Tononckuit, M.C. SIkup ~ Anrebpa-9. yue6Huk.- M.: Benrana-I'pad,
2019r.-230c.,

A.T. Mep3nsk, B.b. [Tononckuit, M.C. SIkup  Anrebpa-9. Metoauueckoe nocodue. - M.:
Bentana-I'pad, 2018 .- 192 c.,

A.T. Mep3nsk, B.b. [lononckuit, M.C. Sxkup  Anre6pa 9. lunaktruueckuilt MaTepuai.

[Iporpamma o kypcy reometpuu (7-9 K1acchl) CO3/1aHHAsI HA OCHOBE €MHOM KOHIICTIITUN
MpenoiaBaHusi MaTEMATUKH B 00Iieo0pa3oBaTenbHOM 1mKoiie, pazpadorannoi JI.C.
Atanacsaom, B.®. byry3ossim, C.b. Kagomuessim u ip. — M.: I[Ipocemenue, 2018.

AranacsH JI.C., byry3oB B.®., Kanomune C.b., [To3usk O.I'., KOquna 1.1. T'eomerpus 7-9
KJIACChI - YUEOHUK.

Aranacsa JI. C., byry3oB B.®., I'nazros 10.A., Oxuna U1.1. PaGouwne terpaau. 7, 8 u 9
KJIACCOB.

3uB b.I'., Maitnep B.M. Jnnaktryeckue Marepuaiisl. 7, 8 1 9 KJ1accos.

Mumenko T.M., banakoB A.J[. Temarnmueckue TecThl. 7, 8 1 9 KIaccoB.

HNuenckas M.A. CaMocTosiTenbHBIE M KOHTPOJIbHBIE PA0OTHI. 7-9 KIIacChl.
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Artanacsn JI.C., byry3oB B.®., I'nazros }0.A. u np. Meroauueckue pekomenganuu. 7, 8 u 9
KJIACCHI.

3. MarepuaJibHO TeXHHUYECKOe oOecredeHue

PaznaTtouyHblil AMAAKTUYECKUN MaTepra
TecThl
TemaTtuueckue TaOIAIBI

KomneroTep, nuanpoexTop

4. UnTepHeT-pecypcebl

www.ege.moipkro.ru http:// education.bigli.ru

www.fipi.ru http://schools.techno.ru/tech/index.html

ege.edu.ru http://www.catalog.alledu.ru/predmet/math/more2.html
WWW.MmIi0o0.ru http://shade.lcm.msu.ru:8080/index.jsp
www.1september.ru http://lwwwexponenta.ru/

www.math.ru http://comp-science.narod.ru/

www.allmath.ru http://methmath.chat.ru/index.html

Www.uztest.ru http://www.mathnet.spb.ru/
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http://www.fipi.ru/
http://www.mioo.ru/
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