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IHosicHuTEeABHAA 3aIIHMCKA

PaGouas mporpamMmma 1o MaremaTHke AJis ydamuxcsi 9 kiacca cpenHeit 0011eo0pa3oBaTeIbHONM KOl pa3padoTaHa B COOT-
BETCTBHH C:

» 3axonom «O06 obpazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012r. No273-D3;

» denepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro 0Opa30BaHMs, YTBEPKAECHHOTO MPHKA30M
MunucrepctBa oOpazoBanus U Hayku Poccuiickoit @enepanmu ot 17.12.2010r. Ne 1897.;

» IlpuMmepHOI MporpaMMoii OCHOBHOTO OOIIEro oOpa3oBaHus 10 MaTeMaTHKe (0a30BbIl ypOBEHB), 0JI00peHHON pemieHueM PV -
MO no o6memy o6pazoBanuto ot 08.04.2015r., mporokos Ne 1/15

» npuka3 MuHHCcTepcTBa NpocBeniecHus Poccutickort @enepammu ot 20.05.2020 Ne 254 «O0 yTBepkaeHHH (eaAepaTbHOT O TIEPCUHS
y4eOHUKOB, TOMYIICHHBIX K WCITOJIB30BAHUIO MPU PEaTM3aIli UMEIONINX TOCYAapCTBEHHYIO aKKpPEIUTAIIUI0 00pa30BaTEIbHBIX TPO-
rpaMM HaydajbHOTO OOIIEro, OCHOBHOIO OOIIEro, cpeaHero olIero o0pa3oBaHus OpPraHU3ALMSIMU, OCYIIECTBISIONMIMMU 00pa3oBa-
TEIBHYIO TCITCIHHOCTD

» paboueil mporpaMMoii oOCHOBHOTO o0Iero oopasoBanus mo mMatematuke (IIporpamma. MatemaTnka. 5-9 kmaccel / [aBT.-COCT.
A.I''Mep3nsaxk,B.b.Ilononckuit] — 2-e uzz., nepepad. —M. : «Benrana-I"pad», 20171.)

» Yuebnoro miana MKOY «COII Ne7» 1. IToneBoii.

JlanHast mporpaMma OpueHTUPOBaHA Ha YUYCOHUKHU:

«Aunrebpa. 8 kimaccey» aBTopsl: A.I'. Mepansik, B.b. Tlomonckuit, M.C. Sxup.

«Anrebpa. 9 knacce» aBTopsl: A.I'. Mepainsk, B.b. Tlononckuit, M.C. SAxup.

« 'eometrpus 7 — 9 knmaccw» aBTopsl: JI. C. Atanacsan, B. ®@. byrysos, C. b. Kagomues u ap.

M3ydeHne MmaTeMaTHKX B OCHOBHOM IIIKOJIE HAIIPABJICHO HA JOCTHIKEHUE CeAYIOLIMX LeJIe:
— Pa3BUTHE JOTHYECKOTO U KPUTUYECKOTO MBIIICHUS, KyJIbTYphl P€UU, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
— (popMUpPOBAHUE Y YUAITNXCS UHTEIJIEKTYaJIbHOM YECTHOCTH U 0OBEKTUBHOCTH, CIOCOOHOCTH K NMPEOI0JICHUIO MBICITUTENIbHBIX CTe-
PEOTHUIOB, BHITEKAIOMINX U3 OOBIIEHHOTO OTIbITA;
— BOCIIUTaHUE KAYECTB JIMYHOCTH, 00ECIEYNBAIOIINX COLUATBHYI0 MOOMIIBHOCTh, CHOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIE pellie-



HHS,

— ¢hopMHpOBaHNE KAa4e€CTB MBITIUICHHSI, HEOOXOAMMBIX ISl aIallTallid B COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIECTBE;

— pa3BUTHE MHTEpEca K MAaTEMAaTHYECKOMY TBOPUYECTBY M MAaTEMAaTHUECKUX CITIOCOOHOCTEH;

— (hopMHpOBaHUE NMPEICTABICHUN 0 MaTEMaTUKE KaK YaCTH 00IIeUeIOBEUSCKON KYJIbTYphI, O 3HAUMMOCTH MaTEeMaTUKHU B Pa3BUTHHU
[UBWJIM3AIIMA ¥ COBPEMEHHOTO OOIIECTBA;

— pa3BUTHUE MPEACTABICHUN O MaTeMaTUKe Kak (popMe ONMUCAHUs U METO/IE TTO3HAHUS JEUCTBUTEILHOCTH, CO3JaHUE YCIOBUH ISl PU-
oOpeTeHus IePBOHAYATIHLHOTO OIBITA MATEMATHIECKOTO MOICITUPOBAHMS;

— (hopMupoBaHUE OOIIUX CIIOCOOOB MHTEIIEKTYAIbHOU ESITEIbHOCTH, XapaKTEPHBIX ISl MATEMATUKHU U SBJISIIOIIUXCS OCHOBOH TTO-
3HABaTEJIbHOW KYJIbTYPhl, 3HAUUMOM JJIs1 pa3IMYHbBIX c(hep YeTOBEUECKON NeATeIbHOCTH;

— OBJIAJICHUE MaTEeMaTHICCKUMU 3HAHUSMH M YMEHHUSMU, HEOOXOIUMBIMH JIJIS POAOJKEHUSI OOYYEHUS B CTapIIeH MIKOJIe NIH MHBIX
00111600pa30BaTEIBHBIX YUPEIKIACHUSIX, U3YUCHHS CMEKHBIX TUCITUIUINH, IS IPUMEHEHHUS B TIOBCEHEBHOM JKU3HU;

— co3zanue pyHaaMEeHTa JJIl MaTeMaTHIECKOTO pa3BUTHS, (OPMHUPOBAHUS MEXaHU3MOB MBIIJICHUS, XapaKTePHBIX JIJII MaTeMaTHye-
CKOH JeSITCIILHOCTH.

3anauu:

OBJIAJIETh CUCTEMOW MATEMAaTHYE€CKUX 3HAHUW W YMEHUN, HEOOXOAUMBIX IJIs MPUMEHEHHS B MPAKTUYECKON NEATEIbHOCTH, U3yYEHUU
CMEXHBIX JUCLUIUINH;

CIOCOOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (POPMUPOBATH KaueCcTBa, HEOOXOIUMBIE UEIOBEKY ISl OJHOLIEHHOM KU3HU B COBpe-
MEHHOM OOILECTBE, CBOMCTBEHHbIE MAaTEMATUYECKON NEATEIbHOCTHU: SICHOCTU U TOUYHOCTHU MBICJIH, UHTYULIUH, JIOTHYECKOTO MBIIILIE-
HUSl, IPOCTPAHCTBEHHBIX MPEICTABICHUM, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

(opMHPOBATh MPEICTABIECHUS 00 UAESIX U METOJAaX MAaTEMATUKH KaK YHHBEPCAIBHOIO SI3bIKA HAYKH U TEXHHUKH, CPEJICTBAX MOJEIUPO-
BAaHUS SIBJICHUH U IIPOLIECCOB;

BOCIIMTHIBATh KYJIbTYPY JUYHOCTH, OTHOIIEHHE K MAaTEMAaTHKE KaK 4acTU OOIIEYETIOBEUECKON KyJIbTYpbl, UIPAIOLIEH 0COOYIO0 poJIb B
OOLIECTBEHHOM Pa3BUTHH.

XapakTepuCcTHKA COIEPKAHUSI OCHOBHOI'0 001Iero 00pa3oBaHusl M0 MaTeMAaTHKe



[TporpaMMa o MaTemMaTHKE COCTaBJIeHa Ha OCHOBE DyHIaMEHTaJIBLHOTO Aapa coaepkanus obiero oopasoanus u TpeboBanuii K
pe3ynpTaTam o61ero oOpa3zoBaHus, npeacTaBIeHHbIX B DenepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 0011ero 0opazo-
BaHUs. B Hell Takke yUYUTHIBAIOTCS OCHOBHBIC UJIeU U MoJioxkeHust [IporpaMmbl pazButust u GOpMUPOBAHKS YHUBEPCATBHBIX YU€OHBIX
JEUCTBUM JUIsl OCHOBHOTO 001Iero o0pa3oBaHus.

CopeprkaHrue MaTeMaTUyecKoro 00pa3oBaHus MPUMEHUTEILHO K OCHOBHOM IIKOJIE MPEJCTABICHO B BUE CIEAYIOIIMX COACPKATEIBHBIX
pa3aenoB. OTo apudmernka; anredpa; QyHKIMHA; BEPOSITHOCTh U CTATUCTHKA; TEOMETPHSI.

Hapsiay ¢ 3Tum B coziepKaHue OCHOBHOTO 001Ero 00pa30BaHMsl BKJIFOUEHBI JIBa TIONOJHUTEIbHBIX METOI0JIOTHYECKUX pa3iesia: Jo-
TMKa 1 MHO>XECTBA; MaTEMATUKa B HICTOPUYECKOM Pa3BUTHUH, UTO CBA3AHO C peajan3aluuen ueaei oOnenHTEeINIEKTYalIbHOTO U O0IIEKYIb-
TYpPHOTO pa3BUTHs ydamuxcs. CoaepkaHue KaXKI0T0 U3 3THX Pa3/IesIOB Pa3BOPAUNBAETCS B COAEPKATEIBHO-METOIUUECKYIO JTUHUIO,
MIPOHU3BIBAIONLYIO BCE OCHOBHBIE PA3/IeIibl COJIEP KAHMS MAaTEMaTHIECKOTO 00pa30BaHus Ha JaHHOU cTyneHu o0ydenus. [Ipu aTtom mep-
Basl JIMHUS — «JIOrmKa 1 MHOKECTBAa» — CIIYKUT LIEJIA OBJIAJICHUS YYAIIMMUCS HEKOTOPBIMU JIEMEHTAMU YHUBEPCAJIIBHOTO MATEMATH-
YECKOTO s13bIKa, BTOpas — «MaTemaTiuka B UCTOPHUYECKOM Pa3BUTHI» — CIOCOOCTBYET CO3/IAHUIO OOIIEKYJIbTYPHOTO, TYMAHUTAPHOTO
(doHa u3ydeHus Kypca.

Coneprxanue pazaena «Anredpay cnocodcTByeT ((OPMUPOBAHUIO Y YUALIUXCS MATEMATUYECKOTO anmnapara Jjisl peleHus 3a/1a4 u3
Pa3HbIX pa3/esioB MaTEMATUKH, CMEKHBIX MPEAMETOB, OKPYKAIOIIEH peaabHOCTH. S3bIK anreOpsl MOAYEPKUBAECT 3HAUECHUE MaTeMaTH KU
KaK SI3bIKA JJIsl IOCTPOCHMSI MAaTEMAaTHUYECKUX MOJIEJIEH MPOIIECCOB U SIBJICHHUM peaabHOro Mupa. B 3agaun nuzydyeHus anreOpbl BXOAST
TaK)Ke Pa3BUTHE AITOPUTMUYECKOTO MBIILIEHHUS, HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOEHHUS Kypca MH(OPMATHUKH, OBJIaJIcHUE HABbIKA-
MU JETYKTUBHBIX paccyxaeHuil. [IpeodpaszoBanue CUMBOIBHBIX ()OPM BHOCUT CIieIIM(DUUECKUI BKIIAJ B pa3BUTHE BOOOpAKEHUS yUa-
IIUXCS, UX CIIOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOPUECTBY. B OCHOBHOI 1IKOJIE MaTepual TPyNIUPYETCss BOKPYT PAIlMOHAIBHBIX BhIpa-
YKEHUH, a BOTPOCHI, CBSI3aHHBIE C UPPAITUOHATILHBIMU BBIPAKEHUSIMHU, C TPUTOHOMETPUUECKUMU (HYHKIUSIMH U PE0Opa30BaHUSIMU, BXO-
JSIT B COJIEpKAHUE Kypca MATEMATUKHU Ha CTaplIei CTYIIeHH 00yUYEHUs B LIIKOJIE.

Copeprxanue paznena « DyHKIMNW» HAIEJIEHO Ha MOJyYeHHUEe IKOJIbHUKAMHM KOHKPETHBIX 3HAaHUU 0 (PYHKIIMHU KaK BaxKHeHIel Ma-
TEMaTUYECKON MOJIEIU JJIs ONTMCAHUS U UCCIIEIOBaHUS PA3HOOOpa3HBIX MpoleccoB. M3ydeHne 3Toro Matepuaia crnocoOCTBYET pa3BU-
THIO Y YUYaIIUXCsl YMEHHUS UCTIOIh30BaTh PA3INYHbBIC SI3bIKH MAaTEMATHKHU (CIIOBECHBIN, CAUMBOJIMUECKHH, rpadUIeCcKuii), BHOCUT BKJIAJ B
dbopMupoBaHKE TIPEACTABICHUN O POJIU MAaTEMaTUKU B PA3BUTUH ITUBUIN3AIUU U KYJIbTYPHI.

Paznen «BeposTHOCTh U CTATUCTUKA» — 0053aTeNbHBIN KOMIIOHEHT ITKOJILHOTO 00pa30BaHus, yCHJINBAIOIINI €r0 IPUKIAIHOE U
MPaKTUIECKOE 3HaYEHUE. ITOT MaTepra HEOOXOIUM, TIPEKIE BCETO, /sl (POPMUPOBAHUS Y YUaITUXCSl (DYHKIIMOHATBLHOW TPaMOTHO-



CTH — YMEHHS BOCIIPUHUMATh U KPUTHUECKH aHATM3UPOBATH HH(POPMAIIHUIO, MPEACTABICHHYIO B pa3INYHbIX (hOpMax, MOHUMATh BEpPO-
SATHOCTHBIM XapaKTep MHOTUX PEANBHBIX 3aBUCUMOCTEM, IPOU3BOAUTD ITPOCTENIIINE BEPOSATHOCTHBIE PACUETBHI.

N3y4yeHne ocHOB KOMOMHATOPHUKH MO3BOJIMUT YHaIIEMYCsl OCYIIIECTBIISATh PACCMOTPEHHUE CIIy4YaeB, mepedop U MOJCUET YUCia BapuaH-
TOB, B TOM YHUCJIE B MPOCTEHIINX NPHUKIAIHBIX 3a4a4ax.

[Ipu n3yd4eHnn CTaTUCTUKHU U BEPOSATHOCTH O0OTAIAIOTCS MPEACTABICHHUS O COBPEMEHHOM KapTUHE MUpA U METOJIaX €ro HCCIe0-
BaHUs, (POpMUpPYETCA MOHUMAHUE POJIU CTATUCTUKU KaK UICTOYHMKA COLMAIBHO 3HAUMMOW MH(OpPMALMKU U 3aKJIaJIbIBAIOTCS OCHOBBI Be-
POSITHOCTHOTO MBILICHUSI.

Lenb conepxanus pazzaena «l'eoMeTpus» — pa3BUTh y YHAIIUXCS IPOCTPAHCTBEHHOE BOOOPaXKEHHE U JIOTUYECKOE MBIIIUICHUE ITy-
TE€M CUCTEMATUYECKOI0 N3YUYEHHUsI CBOMCTB FEOMETPUUYECKUX (PUTYp HA TUIOCKOCTU U B IPOCTPAHCTBE U MPUMEHEHUS ITUX CBOMCTB MPU
pEeLIeHNH 337]a4 BBIYUCIIMTEIBHOIO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBEHHas poJib IPU 3TOM OTBOJIUTCS Pa3BUTHIO T€OMETpHUYE-
ckoi uHTynIMU. CoYeTaHne HarJISITHOCTU CO CTPOTOCTBIO SBIIIETCS HEOTBEMIIEMON YaCThIO FT€OMETPUUYECKHUX 3HaHMM. Marepuai, OTHO-
csauuiics k 61okam «KoopauHate» 1 « BeKTOpbI», B 3HAUUTENEHOM CTEIEHH HECET B ce0e MEXITPEIMETHBIE 3HAHUSI, KOTOPbIE HAXOIST
IIPUMEHEHUE KAK B PA3JINYHBIX MATEMATUYECKUX JUCLHUAIUIMHAX, TAK U B CMEKHBIX IIPEIMETAX.

Oco0eHHOCThI0 paznena «Jloruka 1 MHOXKECTBa» SIBISIETCS TO, YTO MPEACTABICHHBIA B HEM MaTepuall MPEUMYIIECTBEHHO U3y4aeT-
Cs IPY PACCMOTPEHUU PA3JIMYHBIX BOIPOCOB Kypca. COOTBETCTBYIOIIMM MaTEpUall HAIEJIEH HA MaTEMaTHUECKOE PA3BUTHE YUAIIUXCS,
(dbopMHpOBaHKE Yy HUX YMEHUS TOYHO, C3KATO U SICHO M3JIaraTh MbICIM B YCTHOW U MUCbMEHHOM pEUHu.

Paznen «MatemaTnka B HCTOPUUECKOM PAa3BUTHNY MPpeAHA3HAYEH I (DOPMUPOBAHMS MPEJCTABICHUN O MaTeMaTUKE KaK 4acTu
YeJIOBEYECKON KyJbTYpBbI, 1151 OOIIETO Pa3BUTHUS IIKOJBbHUKOB, ISl CO3/1aHuUs KYJIbTYPHO-UCTOPHUUECKON cpenpl o0yuenus. Ha Hero ne
BBIJIETISICTCS CIIELUAIbHBIX YPOKOB, YCBOEHUE €T0 HE KOHTPOJIIUPYETCS, HO COJIEp:KaHue 3TOT0 pasjiesia OpraHnyHoO NPUCYTCTBYET B y4eO-
HOM ITpoLiecce KaK CBOETo pojia F'yMaHUTapHbIN (POH MPU paCCMOTPEHHUH MPOOIEMATUKU OCHOBHOTO COJEPKaHUSI MATEMAaTUYECKOro 00-
pa3oBaHUs.

Mecto npeamera B deepajibHOM 0a3UCHOM Y4eOHOM ILJIaHE.

bazucHplli yueOHbIN (00pa30oBaTebHBIN) MJIaH HA U3YYCHUE MAaTEMaTUKU B OCHOBHOM IIKOJIE OTBOAMT 5 YYEOHBIX 4acOB B HECIT IO
B TEUCHHUE KaX0ro rofa o0yueHus (3 yaca anreOpsl 1 2 4aca reoMeTpun). Y4eOHOe BpeMs Ha U3YUCHHUE alireOphl YBEIIMUEHO /10 4 4acoB
B HEJIEIIIO.

CornacHo JeicTBYIONEMY y9eOHOMY TIJIaHy IIKOJIBI TporpaMMa paccyuTaHa Ha 6 yacoB B Hefenro, Bcero 210 dacoB B rox (4 yaca
anreOphl ¥ 2 yaca TCOMETPHH ).



IlnanupyemMbie pe3yJabTaTbl 0CBOCHHUS 00YYAKOIIMMMCSH

W3ydyeHne MaTeMaTHKHM TIO JAHHOW MPOrpaMMe CIOCOOCTBYeT (hOPMHUPOBAHHUIO y YYAIIMXCS JIMYHOCTHBIX, METAPEAMETHBIX U

MIPEIMETHBIX Pe3yJIbTAaTOB 00y4eHHs, COOTBETCTBYIOMUX TPeOOBaHUSIM (heepaTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHIap-
Ta OCHOBHOI'O 00IIero o0pa3oBaHusl.

1)

JIN4HOCTHBIE Pe3yJbTATHI:

1) yMmeHue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOM M MMCbMEHHOW peYH, TOHUMATh CMBICI ITOCTABJICHHOM 3a/1a4H,
BBICTPAaWBaTh apTryMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIPHUMEPHI,

2) KPUTUYHOCTD MBIIIUICHHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (paKTa;

3) mpejcTaBieHHEe O MATEMaTHYECKOW HayKe Kak chepe YeTOBEUSCKON AeITEIbHOCTH, 00 dTamnax €e Pa3BUTHs, O €€ 3HAYUMOCTH IS
Pa3BUTHS [TUBUIIN3ALINN;

4) KpeaTUBHOCTh MBIILICHHS, HHUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTD TIPU PEIIICHUU MaTeMaTHYSCKUX 3a71ay;

5) yMeHHe KOHTPOJIMPOBATh MPOLIECC M PE3yJIbTAT YYCOHONH MaTeMaTHYCCKOM IeATEIIbHOCTH;

6) CrIOCOOHOCTH K 3MOITMOHATLHOMY BOCIIPUATHIO MAaTEMAaTHYCCKUX 00BEKTOB, 3aj1a4, PEIICHUH, pacCyKICHUH;

MeTanpeaMeTHbie pe3yJbTaThl:

NepBOHAYaJIbHbIE TPEACTaBICHUS 00 UEAX U O METOJIaX MaTEeMaTUKH KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, CPEACTBE
MOJICTUPOBAHUS SIBICHUI U TTPOLECCOB,;

2) yMEHHE BUCTh MAaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJCMHON CUTYAIlMU B IPYTUX TUCIMILIMHAX, B OKPY KAIOIICH KU3HU;
3) yMeHHEe HaXOJHUTh B PA3IMUHBIX UCTOYHHKAX WH(OPMAIIHIO, HEOOXOIUMYIO JIUIS PEIICHUS MAaTeMAaTHISCKUX MPOOJIeM, U TIpe/I-
CTaBJISITh €€ B IOHATHOU (popMe; MPUHUMATh PEIICHNE B YCIOBUIX HETIOJHON U M30BITOYHOM, TOYHON U BEPOSITHOCTHOM MH(pOpMA-
1MH;

4) yMEeHHE TTOHMMATh U UCTIOIh30BaTh MATEMAaTHICCKUE CPEACTBA HANITHOCTH (TpaduKH, THarpaMMBbl, TAOJUITBI, CXEMBI B Jp. ) JIJIs
WJUTIOCTPALK, HHTEPITPETALIMU, apTyMEHTALUH;

5) yMeH#H€ BBIIBUTaTh THITOTE3bI MPU PEIICHUHN YUeOHBIX 3a/1a4 U MIOHUMATh HEOOXOIUMOCTh MX MPOBEPKU;

6) yMeHHe NPUMEHSATh HHAYKTUBHBIC M JICTYKTUBHBIC CIIOCOOBI PacCy X ICHUMN, BUACTh Pa3IMUHbIC CTPATCIHH PEIICHUS 3a/aY;

7) MOHMMAaHUE CYIIIHOCTH aJITOPUTMUYECKHUX MPEANUCAHUNA U YMEHHE JCHCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM aJITOPUTMOM;



2)

8) yMeH#e caMOCTOSATENBHO CTaBUTh LIEJTH, BRIOUPATh M CO3/1aBaTh AJITOPUTMBI JJIsl PEHICHUS] YIeOHBIX MaTEMAaTHYSCKIX TPOOIeM;
9) ymeH¥e TUTaHUPOBATh U OCYIIECTBIIATH JACATEIBHOCTD, HAPABJIICHHYIO HA PEIICHUE 3a/1a4 UCCIIE0BATEILCKOTO XapaKTepa;

IIpenmeTHble pe3yJbTaThl:

1) ymenue paboTaTh C MATEMaTHYECKUM TEKCTOM (CTPYKTYpPHPOBaHHE, H3BIICUCHHE HEOOX0AMMOW NH(popMaInn);

2) BrajieHre 0Aa30BbIM MMOHITUHHBIM aNIapaToM:

— pa3BUTHUE NPEJCTABICHUHN O YHCIIE,

— OBJIQJICHUE CUMBOJIbHBIM SI3bIKOM MaTEMAaTUKH,

— W3YYEHHE IEMEHTAPHbBIX (PYHKIMOHAIBHBIX 3aBUCUMOCTEH,

— OCBOEHHE OCHOBHBIX (JaKTOB U METOJIOB IIJIAHUMETPHH,

— 3HAKOMCTBO C IPOCTEHIIMMU IPOCTPAHCTBEHHBIMU TE€JIAMU U UX CBOMCTBaMH,

— (opMupoOBaHUE NPEICTABIEHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJTbHOM MUPE U Pa3IMYHbIX CIIOCO0aX UX U3yYEHHUS,
00 0COOEHHOCTSIX BBIBOJIOB U IPOTHO30B, HOCAIIMX BEPOSATHOCTHBIA XapakTep;

3) oBnaieHNe MPAKTHYCCKH 3HAYMMBIMI MaTEMATHICCKIMH YMEHUSIMU W HABBIKAMU, HX TIPUMECHEHHE K PEIICHHIO MATEMATHICCKIX
Y HEMaTEeMaTUYECKUX 3aJ1a4, MPEAIoJaraonee yMeHue:

— BBINOJHATH YCTHBIE, TUCbMEHHBIE, HHCTPYMEHTAIbHBIEC BEIYMCIICHUS; IPOBOIUTH HECIIOKHBIE TPAKTUYECKHE PACUETHI C HCIOJb-
30BaHHEM IPU HEOOXOUMOCTH CIPABOYHBIX MATEPHATIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA;

— BBINIOJIHATH aJireOpandeckue Mpeoodpa3oBaHus pallMOHANIBHBIX BEIPAKEHUH, IPUMEHTh UX JIJIS pelIeHHs y4eOHbIX MaTeMaTuye-
CKHUX 33J1a4 ¥ 33/1a4, BO3HUKAIOLINX B CMEXHBIX YU€OHBIX MPEIMETAX;

— M0JIb30BAThCA MaTEMaTHUYECKUMHU (DOPMYJIAMH U CAMOCTOSITENIbHO COCTAaBIISITh (POPMYIIbI 3aBUCUMOCTEN MEX]ly BEIMUYMHAMU Ha
OCHOBE 000OIIEHUS YACTHBIX CIIY4aeB M IKCIIEPUMEHTA,

— pelaTth JMHEWHbIE U KBaJIpaTHbIE YPaBHEHUS U HEPABEHCTBA, a TAKXKe MPUBOJIUMBIE K HUM YPaBHEHUS, HEPABEHCTBA, CUCTEMBI;
IPUMEHSTH TpapuuecKkue NpeacTaBIeHus 1 pEIIeHUs U UCCIIEIOBAHNS YPaBHEHUN, HEPABEHCTB, CUCTEM; TPUMEHSTh MOJIyYCHHbIE
YMEHHUSI JUIsl pEIIeHUs 3a/1a4 U3 MATEMaTUKH, CMEXKHBIX [IPEIMETOB, IPAKTUKH;

— CTpoUTh rpaduku PyHKIUH, ONMUCHIBATh UX CBOMCTBA, HCIOIB30BATh (DYHKIIMOHAIbHO-TpapuiyecKre MPpeICTaBICHUS JIJIs1 OTHCaA-
HUS U aHaJIn3a yYEOHbIX MAaTEMaTHUECKHX 3a/1ad U peabHbIX 3aBUCUMOCTEH;

— HCII0JIb30BATh F€OMETPUUYECKUH SA3bIK JJIs ONMCAHUS IIPEIMETOB OKPY’KAIOLIET0 MUPA; BBIIIOJIHATH UEPTEKH, 1€1aTh PUCYHKH,
CXEMBI, IO YCJIOBHIO 3a/1ay;

— W3MEpPSATH JJIMHBI OTPE3KOB, BETUUUHBI YTJIOB, UCIIOJIB30BaTh (DOPMYIIBI Il HAXOXKACHUS IEPUMETPOB, IJIOLIAAeH U 00BEMOB
TEOMETPUUYECKUX (QUTYP;

— MPUMEHSTH 3HAaHUS O TEOMETPUUECKHUX (PUTypax U UX CBOMCTBAX JJI PEIICHUS T€OMETPUUECKUX U MPAKTHUECKUX 3a/ay;

— HCMOJb30BATh OCHOBHBIE CIIOCOOBI IPE/ICTABIICHNS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX; PEIIaTh 3aJa4i Ha HAX0KIECHUE YacTo-



Thl U BEPOSITHOCTH CITy4ailHbIX COOBITHIA;

— IPUMEHATh U3YUYEHHBIE IOHATHUS, PE3YIbTAThl U METOBI IIPY PELIEHUN 3a/1a4 U3 PA3JIMYHBIX Pa3/IesIoB Kypca, B TOM YHCIIE 3a/1a4,
HE CBOJAIINXCA K HEMOCPEACTBEHHOMY ITPUMEHEHUIO U3BECTHBIX aJITOPUTMOB;

— TOYHO U I'PaMOTHO BBIPAXKaTh CBOM MBICIU B YCTHOM Y IMCBMEHHOM pe4H, IPUMEHSS MaTEMAaTUYECKY0 TEPMUHOJIOTHIO U CHM-
BOJIMKY; UCIIOJIb30BaTh Pa3/INYHbIC SI3bIKM MATEMATHUKH (CIOBECHBIN, CHMBOIIMYECKUH, TpapUuecKuii); 000CHOBBIBATh CYXICHHUA,
IPOBOANUTD KJIACCU(PUKALIMIO, JOKA3bIBATh MATEMATUUECKUE YTBEPIKICHMUSL.

BoINVCKHHUK HAVYUTCH B 9 KJacce (11 HCIOJIL30BAHMS B MOBCEHEBHOM »KU3HUA M 00eCIeYeHHUsI BO3MOKHOCTH VCIEIITHOT0
MPOIOJIKeHUS 00pa30BaHus HA 02a30BOM VPOBHE).

DJIEMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

OnepupoBaTh Ha 0a30BOM YPOBHE' MOHATHAMU: MHOKECTBO, JJIEMEHT MHOKECTBA, TIOMHOKECTBO, IIPUHAIEKHOCTH;
3a/1aBaTh MHOKECTBA NIEPEYUCIEHUEM UX DIIEMEHTOB;

HaXOJUTb NepeceueHue, 00beJUHEHHE, TOJIMHOKECTBO B MPOCTEUILINX CUTYALIUAX;

OIepupoBaTh Ha 0A30BOM YPOBHE NOHSTUAMU: ONPECIICHUE, aKCHOMa, TEOPEMA, J10Ka3aTEIbCTBO;

MIPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI IS IOATBEPKACHNS CBOMX BBICKA3bIBAHUM.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:
® UCIIOJIb30BaTh Tpadrueckoe MpeJACTaBICHUE MHOXKECTB ISl OMTMCAHUS PEATbHBIX MPOIECCOB U SIBJICHUH, PU PEIICHUN 3a]1a4
JIPYTUX Y4eOHBIX MPEIMETOB.

Yucaa
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSATUSIMU: HATypaJIbHOE YUCIIO, IIEJI0€ YHUCIIO0, OOBIKHOBEHHAs IpOOb, TeCITUYHAS APOOb,
CMeIlIaHHas Apo0b, paluoHaIbLHOE YUCIIO, apu(METHICCKUM KBaIpaTHBINA KOPEHb;
HCIIOJIb30BaTh CBOKMCTBA YMCEJI U ITPaBUJIA ICUCTBHUM IPH BBITIOJHEHUW BBIYUCIICHHM;
WCIIOJB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BINOJHEHUH BBIYUCICHUN U PEIICHUHN HECIOKHBIX 3a]1ay;
BBITIOJTHSATH OKPYTJICHUE PAIlMOHATBHBIX YHCEN B COOTBETCTBUU C IIPaBUJIAMH;
OIICHUBATh 3HAUYCHHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIIHHOTO IEJI0T0 YHCIIA;
pacmno3HaBaTh pallMOHAIbHBIE U UPPAIIMOHAJIBHBIC YK CIIA;

! 3[[6CL " Jajee — pacCno3HaBaTb KOHKPCTHBIC ITPUMEPDI 06IIII/IX IOHSITHH I10 XapaKTCPpHbIM MMPU3HAKAM, BBIIIOJTHATH ﬂeﬁCTBHH B COOTBETCTBUU C ONPCACIICHUCM U HpOCTeﬁmHMH CBOMCTBaMU
HOHﬂTHﬁ, KOHKPETHU3NUPOBATh IIPpUMEPaAMU O6IIII/IG IOHATHUA.



® CpaBHUBATh YHCIIA.
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:
® OIICHUBATH PE3YJIbTATHI BEIYUCICHUN TP PEIICHUHU MPAKTUUECKUX 3a/1a4;
® BBHITIOJIHATH CPABHEHHE YUCEN B PEAJIbHBIX CUTYAIIUSX;
® COCTaBJISITh YHCJIOBBIC BRIPAKEHUS TP PEIICHUU MPAKTUICCKUX 3a7a4 U 3a]1a4 U3 JPYTUX YIeOHBIX MPEAMETOB.

TosxknecTBeHHBbIE MPe0OPaA30BaAHUA
o BEINOJIHATH HECTOKHBIE TPEOOPA30BaHUs I BBIYUCICHUS 3HAYEHUN YMCIIOBBIX BHIPAKEHUM, COJIEPIKAIUX CTENEHH C
HaTypaJIbHBIM MOKA3aTEJIEM, CTENIEHHU C LIEJbIM OTPULIATEILHBIM OKA3aTENEM;
® BBINOJIHATH HECJIOKHbBIE IPe0OpPa30BaHM LIENbIX BRIPAXKEHUN: PaCKpbIBaTh CKOOKH, IPUBOIUTE OJOOHBIE C1araeMsble;
® JCIOJIb30BaTh (POPMYJIbI COKPAILICHHOT'O YMHOXKEHHMSI (KBapaT CyMMbI, KBaJpaT pa3HOCTH, Pa3HOCTh KBAAPATOB) JIsl yIPOLICHUS
BBIYMCJIEHNN 3HAYEHUI BBIPAKEHNN;
® BBHITIOJIHATH HECIIOXKHBIE TTPE0Opa30BaHus JPOOHO-TIMHEHHBIX BBIPAKEHUN U BBIPAXKEHUHN C KBaJIpATHBIMH KOPHSAMH.
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:
® [IOHMMATh CMBICII 3aMCHU YUCJa B CTAHJIAPTHOM BH/IE;
® OIEpPUPOBATH Ha 0A30BOM YPOBHE MOHATHEM «CTAHJIAPTHAS 3alUCh YUCIA.

YpaBHeHUS U HEPABEHCTBA
e OnepupoBaTh Ha 6A30BOM YPOBHE TOHSITHIMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHHE, KOPEHb YPABHEHUS, PEIICHUE
YPaBHEHUSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,;
® [IPOBEPSTH CIPABEIIMUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
® penaTh JUHEHHBIC HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOSIIIIUECS K IMHEHHBIM;
® penaTh CUCTEMbI HECIOKHBIX JINHEWHBIX YPAaBHEHU, HEPABECHCTB;
® TIPOBEPSATH, SABIISETCS JIU JAHHOE YKCIIO PEIICHUEM YpaBHEHUS (HEPABEHCTBA);
pemaTh KBaJpaTHbIe ypaBHEHUS 10 popMylie KOpHEH KBaIpaTHOTO YPaBHEHHS;
e U300pakaTh PEIICHUS HEPABCHCTB U UX CUCTEM Ha YHUCIIOBOM MPSMOM.
B noeceonegnoii srcuznu u npu uzyueHuu Opyzux npeomemaos:
® COCTaBIIATH U PEIIATh JUHEHHBIC YPABHEHHUSI PU PEIICHUH 3a/1a4, BOZHUKAIONIUX B IPYTUX YYCOHBIX MpeIMETax.

DOyHKIUN
e Haxonuth 3HaueHHE PYHKIIMH 110 3aJaHHOMY 3HAUYCHHIO apryMEHTa;



® HaxOJUTh 3HAUYECHHE apTyMEHTAa M0 33JJaHHOMY 3HAYEHUIO (DYHKIIMU B HECJIOKHBIX CUTYaILIHX;

® OIIPEACIATH MOJIOXKEHUE TOYKH I10 €€ KOOPANHATAM, KOOPAMHATHI TOUYKH 110 €€ ITOJIOKEHUIO Ha KOOPIUHATHOM IUIOCKOCTH;

® 10 rpauKy HaXOUTh 00JIACTh ONpPEAEIEHUS, MHOKECTBO 3HAUCHUM, HYJIU (QYHKIUH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEKYTKH BO3pacTaHus U yObIBaHMSI, HAUOOJIbIIIEE U HAUMEHbLIEE 3HaUeHUs (DYHKIINH;

® CTPOUTH rpaduK JUHEHHONU QYyHKINY;

® TIPOBEPSTH, ABISETCS JIU JaHHBIN Tpaduk rpadukoM 3agaHHON QYHKIIUY (JTUHEHHON, KBaJpaTUIHON, 00paTHOM
IPONOPLUOHATILHOCTH);

® OMpeAeATh NPUOIMKEHHBIE 3HAUCHUS KOOPINHAT TOUKHU NepecedeHusl rpapuKoB QyHKIINIA;

e ONEpHUpPOBATH HA OA30BOM YPOBHE MOHATUAMU: MOCIEI0BATENBHOCTD, apU(METUYECKAsI IPOTPECCHUsI, TEOMETPUUECKas
porpeccus;

® pelaTh 33a4M Ha IPOTrPECCHH, B KOTOPBIX OTBET MOYKET OBITh MOJIY4€H HEMOCPEACTBEHHBIM IMOJCYETOM 0€3 MPUMEHEHUS
dbopmy.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® JCIOJb30BaTh TpaMKU PEAJIbHBIX MPOIIECCOB U 3aBUCUMOCTEN AJIs ONPEENICHUS] X CBOMCTB (HauOOJbIINe U HAMMEHbIINE
3HAYEHUS, TPOMEKYTKU BO3PACTAHUS U YOBIBAHMS, 00JIACTH MOJOKUTENBHBIX U OTPULATENbHBIX 3HAYEHUH U T.I1.);

® HCIIOJIb30BaTh CBOMCTBA IMHEIHHON (PYHKIMHU U ee rpad UK MpU PELICHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

CraTucTuka M TeOpUsi BepOSITHOCTEH
e lImeTh mpeacTaBiieHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIy4ailHOro COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
peliath npocTeinne KOMOMHATOPHBIE 3a/1a4l METOI0M MPSMOT0 M OpraHU30BaHHOTO Tiepedopa;
MPEACTABIATH IaHHbBIE B BUJIE TaOIUL, AMarpamMm, rpaduKosB;
YUTaTh UHPOPMALIHIO, PECTABICHHYIO B BUJI€ TAOJIMLIbI, TUarpaMMbl, Tpaduka;
OTIPE/IETISATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLICHHUBATh BEPOATHOCTH COOBITHS B MPOCTEUIIUX CITy4asx;
MMETh MPEACTABJICHHUE O PO 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBIICHUSX.
B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:
® OIICHHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/IOM Mepedopa;
® UMETh NMPEACTABICHUE O PO MPAKTUUECKH JOCTOBEPHBIX U MAIIOBEPOATHBIX COOBITHIA;

® CpaBHHWBATb OCHOBHBIC CTATUCTHYCCKHUEC XaPaAKTCPUCTHUKH, ITOJTYUYCHHLIC B IIPOLCCCC pCIICHUA HpHKHaHHOﬁ 3a1a4u, U3YUCHUA
PCaILHOIO ABJICHUA,



OLCHHBATH BECPOATHOCTD PCAJIbHBIX COOBITHH U SBJICHUI B HECIOKHBIX CuTyanuiax.

TexkcTOoBBIC 321a4YH

Pemath HecI0XKHBIE CIOKETHBIE 33JJa4M Pa3HbIX TUIIOB Ha BCe apu(METUUECKUE IEHCTBUS;
CTPOUTbH MOJIEJIb YCIIOBHS 3a7a4u (B BUJIE TAOJIULIBI, CXEMBI, PUCYHKA WJIM YPABHEHHUS ), B KOTOPOM JAaHbl 3HAUYEHHUS JBYX U3 TPEX

B3aMMOCBA3aHHbIX BCJIMYKWH, C ICJIbIO ITOMCKA PCIICHUA 3a1a4U,

OCYIICCTBIIATD CIoco0 Mmoucka peumcHus 3aaa491, B KOTOPOM PACCYKACHHUC CTPOUTCA OT YCJIOBHA K Tpe60BaHI/IIO UK OT

TpeOOBaHUS K YCIIOBUIO;

COCTaBJIAATh IJIaH PELICHUS 3a1a4u;
BBIJIEJISATH 3TAIlbl pEICHUS 3a/1a4H;

MHTEPHPETUPOBATH BEIYUCIUTEIbHBIE PE3YIbTATHI B 3a/1aU€, UCCIEI0OBATh MOJIYYEHHOE PEIICHHE 3a4a4H;

3HATh Pa3JInYUe CKOPOCTEN 00BEKTA B CTOSUYEH BOJIE, IPOTUB TEUEHHUS U MO TEUECHUIO PEKH;

pemars 3aa4y Ha HaXO0KJAEHUE YaCTH YUCIIa U YucJa 10 €ro 4acTH;

penarh 3aa4y pa3HbIX TUIOB (Ha paboTy, HA TIOKYIKHU, HA IBM>KEHHE ), CBSI3bIBAIOIIUX TPU BETUYHMHBI, BBIICISATH 3TH BEIUYHH bl

M OTHOLICHUA MCKY HUMU,

HaxXOAWUThb IMPOLOCHT OT YKMCJia, YUCJIO 110 IMPOLHCHTY OT HEI'0, HAXOAUTDb MMPOUCHTHOC CHUKCHUC WU ITPOUCHTHOC IMOBBIIICHHUC

BCIIMYNHBI,

peuiaTb HECJIIOKHBIC JIOTHYCCKHUC 3aJa49 MCTOAOM paccyncneHHﬁ.

B noeceonesnoii scusnu u npu uzyuyeHuu opy2ux npeomemaos:

BBIABHUI'aTb T'MIIOTC3bI O BO3MOKHEBIX ITPCACIBbHBIX 3HAYCHUAX NCKOMBIX B 3a1a4Y€C BCIIMYNH ()ICJ'IEITB HpI/IKI/II[KY).

I'eomerpuyeckue purypsi

OnepupoBath NOHATUSIMHU F€OMETPUUECKUX (DUTYD;

U3BJIEKATh, UHTEPIIPETUPOBATH U IPEOOPA30BHIBATh MHPOPMAIIMIO O TEOMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax;
IPUMEHATh FeOMeTpHUecKre (PaKThl IS peIeHMs 3a/1a4, B TOM YHCJIE, IPEAIIOJIAratoliuX HECKOJIBKO I11aroB pEIICHNUS;
(GbopMyIMpoBaTh B MPOCTEHIIMX CIyYasX CBOMCTBA U MPU3HAKU (HUTYD;

NIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKICHMUS;

BJIQ/IETh CTAHAAPTHOMN KJacCU(pHUKAUeH MIOCKUX (PUryp (TpeyroJbHUKOB U YETHIPEXYTOJILHUKOB).

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

UCIIOJIb30BaTh CBOMCTBA TE€OMETPUUECKUX (DUTYp I pelIeHHs 3adad MPaKTHYECKOTO XapakTepa M 3ajlad M3 CMEXHBIX
JTUCIUAILIINH.
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OTHO1IEHUS

e OmepupoBaTh MOHATHSIMH: PaBEHCTBO (uryp, paBHbIE (QUTYPHI, PABEHCTBO TPEYTrOJHHUKOB, MapaJICIIBHOCTh MPSIMBIX,
NePHEHIUKYISIPHOCTh MPSAMBIX, YTJIBI MEXIY IPSMBIMU, MEPICHANKYISP, HAKIOHHAS, MPOEKIus, mogodue ¢uryp, 1moaoOHbIe
burypsl, mogo0OHBIC TPEYTOJILHUKH;
e IIpUMEHATH Teopemy darieca u TeopeMy 0 IPOMOPIIMOHATBHBIX OTPE3KaxX MPH PEIICHUH 3a]1ay;
® XapaKTepU30BaTh B3aUMHOE PACIIOIOKEHUE IPSIMON U OKPYKHOCTH, IByX OKPY>KHOCTEH.

B noeceonesnoil sxcusnu u npu uzyueHuu Opy2ux npeomemos:
® 1ICTI0JIb30BaTh OTHOILICHUS JIJIs1 PELICHUS 3aa4, BOSHUKAIOIINX B PEATbHOU KU3HHU.

N3mepeHusi M BbIYMCICHUS
e OnepupoBaTh MPEACTABICHUAMH O JJIMHE, TJIOMIAaH, 00beMe Kak BennunHamu. [Ipumensts teopemy [ludaropa, dbopmyssi
101 Id, 00beMa MPU PEIICHUH MHOTOIIArOBbIX 3aJlayu, B KOTOPHIX HE BCE JAHHBIE MPEJCTABIICHBI SIBHO, a TPEOYIOT BBIUMCIICHUH,
onepupoBaTh 00Jiee MIUPOKUM KOIUYECTBOM (POPMYJ JUIMHBI, TUIOMIANA, 00bEeMa, BBIUUCIATh XapaKTePUCTUKU KOMOUHAIUM (uUryp
(OKPY>KHOCTE€ M MHOTOYTOJIbHUKOB) BBIYUCISATH PACCTOSHUS MEXIY (Urypamu, MPUMEHSITh TPUTOHOMETpUUeckue (popMynbl Iist
BBIYUCJICHU B 00JI€€ CIOXKHBIX CITy4asix, MPOBOAUTH BHIYUCIICHUS HA OCHOBE PABHOBEIIMKOCTU U PABHOCOCTABJICHHOCTH;
® IIPOBOJIUTH NPOCTHIC BHIYUCIICHUS HA O0BEMHBIX TENAX;
¢ (hopMyIUPOBATH 33741 Ha BEIYMCIICHUE JUTHH, IJIOMA el 1 00BEMOB U PEIIaTh UX.
B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:
® [IPOBOJAUTH BHIYUCIICHUS HA MECTHOCTH;
® [IPUMEHATH (DOPMYJIBI TIPU BHIYUCIICHUSAX B CMEXKHBIX YUEOHBIX MIPEAMETAX, B OKPY KAIOIIEH JeHCTBUTEIHLHOCTH.

I'eomeTpuyeckue nocrpoeHust
¢ I300pakath reomeTpudeckue PUrypsl Mo TEKCTOBOMY U CUMBOJIBHOMY OTIMCAaHUIO;
® CBOOOHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CITydasXx,
® BBINIOJTHATH TOCTPOCHUS TPEYTOJbHUKOB, MPUMEHSTh OTACJIbHBIE METObI TOCTPOCHUMN LUPKYJIEM U JIMHEHKOW M MPOBOIUTH
MIPOCTEUIIINE UCCIICIOBAHNUS YK CIIa PELICHUN;
® 1300paKaTh TUIIOBBIC TIOCKUE (PUTYPHI U OOBEMHBIE TEJA C TTOMOIIHIO MPOCTEUIIINX KOMIBIOTEPHBIX HHCTPYMEHTOB.
B noeceonegnoii srcuznu u npu uzyuenuu Opyzux npeomemaos:
® BBITIOJHATH MPOCTEHIITNE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMbIEC B PEAJIbHOU JKU3HU;
® OIICHUBAThH Pa3MeEPhl PEAIbHBIX 00BEKTOB OKPYKAIOIIETO0 MHUPA.
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IIpeoOpa3zoBanus
e OneprpoBaTh MOHITHEM JBIXEHUS M MpeoOpa3oBaHus MOA0OHS, BIAAETh MPUEMaMu OCTPOEHUsI (PUTYpP C HUCIIOJIIb30BAHUEM
JIBUKEHUH U nipeoOpa3oBaHUil 1000, IPUMEHSTH MOJIYYEHHbIE 3HAHUS U OIBIT IOCTPOEHUI B CMEXHBIX IPEIMETaxX U B PEAIbHBIX
CUTYalMSIX OKPYKAIOIIETO MUPA;
® CTPOUTH (PUTYpY, TOJTOOHYIO JAHHOM, MOJIB30BAThCSI CBOMCTBAMU MOJ00US 111 000CHOBaHUS CBOMCTB (pUryp;
® IIPUMEHSATH CBOMCTBA JBUKCHH SISl IPOBEICHUS IPOCTEUIINX 0OOCHOBAHM CBONCTB (PUTYDP.
B noeceonesnoii scusnu u npu uzyuyeHuu Opysux npeomemaos:
® IIPUMEHSATH CBOMCTBA JBUKEHUM U IPUMEHSTH [1000KE sl IOCTPOSHUM U BBIUMCICHUN.

BekTOpbI 1 KOOPAMHATHI HA IJIOCKOCTH

e OnepupoBaTh MOHITUSMH BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, NMPOU3BEACHUE BEKTOpPAa HA YHUCIO, YroJd MEXAY BEKTOpamu,
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB, KOOPIMHATHI HA INIOCKOCTU, KOOPJMHATHI BEKTOPA;

® BBINOJHATH JICUCTBUS HaJl BEKTOpaMH (CIOXKEHWE, BBIYUTAHWE, YMHOKEHUE HA YHCJIO), BBIYUCIIATh CKAISIPHOE MPOU3BEICHUE,
ONPENENATh B MPOCTEUIINX CIydasiX yroj MEXAY BEKTOpPaMU, BBINOJHATH PA3JI0KEHUE BEKTOPA HAa COCTABIISAIOLINE, IPUMEHSTh
MOJIy4YeHHbIC 3HaHUS B (U3UKE, TMOJIB30BAaThCA (HOPMYJIOM BBIYUCICHHUS PACCTOSHUA MEXKIYy TOYKAMU IO W3BECTHBIM
KOOpJIMHATaM, UCIIOJIb30BaTh YPAaBHEHUs (PUTYD JIJIsl PEIICHUS 3a/1a4;
® [IPUMEHATH BEKTOPHI U KOOPAMHATHI IJIsl PELICHUS T€OMETPUYECKUX 3a/1a4 HA BBIYMCIICHUE JJIMH, YTJIOB.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemog:.
® CIIOJIL30BaTh MOHSATUSI BEKTOPOB U KOOPAMHAT JJIsl pellieHus 3aj1a4 1o ¢pusuke, reorpaguu u ApyruM ydeOHbIM MpeIMETaMm.

HUcropuss MmaTeMaTUKH

e OnuceIBaTh OT/AEIBHBIE BBIIAIOIIMECS PE3YIbTaThl, TOJIYYEHHBIE B X0/I€ PA3BUTHS MAaTEMATUKH KaK HAYKU;

® 3HATh [IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH;
® [IOHHMAaTh POJIb MATEMATUKH B pa3BUTHU Poccun.

BbINYCKHUK MOJYYHUT BO3MOKHOCTh HAVUUTLCH B 9 Kjacce I o0ecnedeHuss BO3MOKHOCTH VCIHEITHOT0 MPOI0JIKeHUST
o0pa3oBaHus HA 0230BOM VPOBHE

J1IeMEeHTbI TCOPUHA MHOKECTB U MATEMATHYE€CKOM JOTUKH
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OHepI/IpOBaTL MOHATHUAMU: OIIPECACIICHUC, TCOPEMA, AKCHMOMAd, MHOKCCTBO, XapPaKTCPUCTHUKH MHOKCCTBA, 3JICMCHT MHOKCCTBA,
ITyCTOC, KOHCYHOC U OCCKOHEYHOE MHOJKCCTBO, ITIOAMHOKCCTBO, IIPUHAJICKHOCTD, BKIIFOYCHHUC, PABCHCTBO MHOKCCTB,
I/1306pa}KaTI> MHOKXCCTBA U OTHOIICHHUEC MHOKCCTB C IIOMOIIBIO KPYI'OB Bﬁnepa;
OIIPCACIIATh ITPUHAIJICKHOCTD 3JICMCHTA MHOXKCCTBY, O6’I)€I[I/IHGHI/IIO N IICPECCUCHUTIO MHOKCCTB,
3aJlaBaTb MHOKXCCTBO C ITIOMOLIBIO IIEPCUNCICHHA 3JICMCHTOB, CJIOBCCHOT'O OITMCAHMUA
OIICPUPOBATDH MMOHATHAMU: BLICKA3bIBAHUC, HCTUHHOCTD U JIOJKHOCTH BbBICKA3bIBAHWA, OTPULIAHUC BLICKaBBIBaHI/Iﬁ, OoIicpanru Ha/g
BBICKA3bIBAHWAMM: U, NJIU, HC, YCJIOBHBIC BBICKA3bIBAHUW S (I/IMHJIHK&III/II/I);

CTPOUTD BBICKA3bIBAHUA, OTPHUIIAHUA BBICKA3bIBaHUI.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

CTPOUTH LIEMOYKH YMO3aKIIOUEHUN HA OCHOBE MCMOJIb30BaHUsI PABUII JIOTUKH;
HCIIOJIB30BaTh MHOXECTBA, ONEPAlUi C MHOKECTBAMHU, UX TpaUUECKOE MPECTABICHHUE I OMMCAHUS PEAIbHBIX MPOIIECCOB U
SIBJICHU.

Yuciaa

OnepupoBatTh MOHATUSAMU: MHOKECTBO HATYpPaJIbHBIX YHCEN, MHOKECTBO LIEJIBIX YHCEN, MHOKECTBO PAlIMOHAJIBHBIX YUCEN,
HMppalrOHAIBHOE YHCIIO, KBAIPATHBIM KOPEHb, MHOKECTBO JICMCTBUTEIBHBIX YHNCEI, TEOMETPUYECKAsT UHTEPIPETALIHS
HATYPAJIbHBIX, LIEJIBIX, PALIMOHAIBHBIX, I€MCTBUTEIBHBIX YHCEIT,

MMOHUMATh ¥ OOBICHATH CMBICIT TTO3UIIMOHHOM 3alIMCH HATYPaJIbHOTO YUCIIA;

BBINOJIHATH BBIUUCIIEHUSI, B TOM YHUCJIE C UCIIOJIBb30BAHUEM ITIPUEMOB PALIMOHAIIBHBIX BBIYUCIICHUN;

BBINOJIHATH OKPYIJIEHUE PALMOHAIIBHBIX YHCEII C 3aJaHHON TOYHOCTBIO;

CpaBHUBATh PAlMOHAIBHBIE U UPPALIMOHATIBLHBIC YHCIIA;

MPEJCTABIATh PAIIMOHAIIBHOE YHUCIIO B BUJIEC IECSITUYHOU IpoOU

YIOPSAIOYMBAThH YHCIIA, 3aMMCAHHBIE B BUJIE OOBIKHOBEHHOU U IECATHYHOU TPO0H;

HaxoauTs HOJ/[ u1 HOK yucen u ucnonb30BatTh UX MpU PEUICHUU 3a7a4.

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

MIPUMEHSTH TIpaBUJia MPUOIMKEHHBIX BRIUUCICHUHN MPU PEIISHUH MPAKTUIECKUX 3a7a4 U PEIICHUH 3a7a4 IPYTUX YICOHBIX
MPEAMETOB;

BBITIOJIHATH CPABHEHHE PE3YJIHTATOB BBIUMCICHUN NIPU PEIICHUH MPAKTHYECKUX 3a/1a4, B TOM YUCJIE MPUOTIKEHHBIX
BBIUMCJICHUH;

COCTABJISITh M OIEHWBATh YMCJIOBBIC BRIPAKCHUSI IPY PEIICHUH MPAKTUUECKUX 3a/1a4 M 3a7a4 U3 IPYTUX YU4eOHBIX IPEIMETOB;
3allMCBIBATh U OKPYTJIATH YUCIOBbIC 3HAUYCHUS PEAJIbHBIX BEJIMUMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHS.
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TO)KI[eCTBeHHbIe npeoﬁpasoBaHnﬂ

OnepupoBaTh NOHATUSMHU CTEIIEHU C HATYpaJbHBIM MOKA3aTEIEM, CTETIEHH C IEIbIM OTPHUIIATEIbHBIM TOKA3aTENEM;
BBINOJIHATH IPEOOPA30BAHUS LIEIBIX BBIPAKEHUMN: AEUCTBUS ¢ OJHOUIEHAMH (CJI0KEHUE, BBIYMTAHNE, YMHOXKEHHUE), IEHCTBUS C
MHOTOWIEHAMH (CJI0’KEHUE, BBIYUTAHUE, YMHOKEHHE);

BBIIIOJIHATH PA3JI0KEHHE MHOTOUJIEHOB HA MHOKUTEIN OJJHUM U3 CIIOCOOOB: BIHECEHUE 3a CKOOKY, IpyIIIUPOBKA,
UCIIOJIb30BaHuE (OPMYIT COKPAIICHHOTO YMHOXKCHHUS,

BBIJIEJISITh KBaJIpaT CYMMBI M pa3HOCTH OJHOYJIEHOB;

pPacKIIaJbIBaTh HA MHOYKUTEIHN KBAPaTHBI TPEXWICH;

BBITIOJHATH Ppeo0pa30BaHMsl BbIPAKEHUH, COAEPKAIINUX CTEIIEHHU C LIEJIbIMU OTPULATENIbHBIMU [T0KA3aTEIsIMU, IEPEXOAUTD OT
3aMKCH B BUJE CTEIIEHH C LEJIbIM OTPUILIATEIbHBIM NTOKA3aTeNIeM K 3alIUCH B BUE APOOH;

BBITNIOJIHATH MPe00pa3oBaHusl IPOOHO-PAIMOHATIBHBIX BBIPAXKEHHI: COKpallleHue ApoOeil, MpuBeeHre anredopanyeckux apooen K
o011eMy 3HaMEHaTEeIN0, CII0KEHNE, YMHOXKEHHE, JIeJIEHNE areOpandyeckux ApoOei, BO3BECHHE aaredpandeckoi 1poou B
HaTypaJbHYIO U LEIYI0 OTPULIATENIbHYIO CTEIICHb;

BBITIOJIHATH Ppeo0pa30BaHMsl BBIPAKEHUH, COAEpKAIINUX KBAJpaTHbIE KOPHH;

BBIJICJISITh KBaJpaT CYMMBI WJIM PA3HOCTH JIBYWIEHA B BBIPAKEHUSAX, COJAEPKAINX KBAIpaTHbIE KOPHHU;

BBITIOJIHATH MPE00OPa30BAHUS BBIPAKEHUH, COAEPIKALIUX MOTYJIb.

B noeceonesnoii scusnu u npu uzyyenuu opy2ux npeomemaos:

BBITIOJIHATH MPEe0Opa30BaHUsI U ISUCTBUSI C YUCIIAMH, 3aITUCAHHBIMH B CTAHIAPTHOM BUJIC;
BBITIOJIHATH NMPe0Opa3oBaHusl alreOpandecKux BhIPAKEHUN NP PEIISHUH 33]1ad IPYTUX YUYEOHBIX TIPEIMETOB.

YpaBHeHUS U HEPABEHCTBA

OrnepupoBath NMOHATUSAMU: YPAaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHNUSI, PELLICHUE HEPABEHCTBA, PABHOCHIIBHBIE YPAaBHEHMUS,
o0JacTh omnpeziesieHus: ypaBHEHUs (HEpaBEHCTBA, CUCTEMbl YPaBHEHU UJIM HEPABEHCTB);

peliaTh JMHEWHbIE YPaBHEHUS U yPaBHEHUS, CBOJUMBIE K TMHEHHBIM C IIOMOILBIO TOKIECTBEHHBIX MPEOOPA30BAHMUIA;
peliaTh KBaJlpaTHbIE YpaBHEHUS U YPaBHEHHUS, CBOJIMMbIE K KBAJPAaTHBIM C TOMOIIbIO TOX/IECTBEHHBIX IPE0Opa30BaHuUl;
pemarh IpoOHO-TMHEWHbIE YPAaBHEHMUS;

pelaTh npocTeHIre NpPaIMoHaIbHbIE ypaBHeHHs BUaa V fx)=a : \/f ()= \/g () ;

n_
pemiarh ypaBHeHus Buga X =@
pelars ypaBHEHUs CIIOCOOO0M PasJIoKEeHHs Ha MHOXKUTENU U 3aMEHbI [IEPEMEHHOI;
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MCITOJI30BaTh METOJI MHTEPBAJIOB JIJIsl PELICHUS LIEJbIX U APOOHO-pAllMOHATIBHBIX HEPABEHCTB;
pelaTh JUHEWHbIC YPABHEHNS U HEPABEHCTBA C ITapaMeTpaMy;

pelaTh HECIIOKHBIE KBAIPATHBIE YPABHEHU C IIapaMeTPOM;

pelaTh HECIIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUM C TapaMeTPaMHy;

pelaTh HECIIOKHBIE YPABHEHUS B LIEJIBIX YU CIIAX.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

COCTaBJIAATh U PEIIATh JUHEWHBIC U KBAJIPATHHIEC YPAaBHEHUS, YPABHEHUS, K HUM CBOJISILINECS, CUCTEMBI JINHENHBIX YPaBHEHUH,
HEPABEHCTB MPH PEUICHUU 3a]1a4 IPYTUX YYEOHBIX IIPEIMETOB;

BBITIOJTHATDH OLIEHKY MPABIONOI00MS PE3YIBTATOB, MOTYYaEMbIX IIPU PEIICHUH JIMHEHHBIX U KBAJIPATHBIX YPABHEHUHN U CUCTEM
JMHEWHBIX YPaBHEHUN U HEPABEHCTB MPHU PEIICHUH 3a/1a4 JPYTUX YUYEOHBIX MPEIMETOB;

BBIOMpATh COOTBETCTBYIOIINE YPABHEHUSI, HEPABEHCTBA WJIM UX CUCTEMBI JIJIsi COCTABJICHUSI MAaTEMAaTHUYECKON MOJICNIH 3aJaHHON
pEAIbHOM CUTYaLlMU WJIY NPUKJIAIHOW 3a0a4K;

YMETh UHTEPIPETUPOBATH NIOJTYUYECHHBIN ITPY PEIICHUN YPaBHEHUs, HEPABEHCTBA UJIM CUCTEMBI PE3yJIbTaT B KOHTEKCTE 3a1aHHOM
pEAIbHOM CUTYallMU WJIY MPUKJIATHOW 3aJaUH.

DyHKUUHA

OnepupoBath NOHATUAMU: PYHKIIMOHAJIbHAS 3aBUCUMOCTD, QYHKIHUA, TpaduK GyHKIHNH, CTTOCOOBI 3aaHus GYHKIHUH, apTYMEHT
Y 3HaueHue QyHKIMH, 00JIaCTh OMpPE/IeTICHUS U MHOKECTBO 3HAUCHUN (DYHKIINH, HYJIH (PYHKITUHU, TIPOMEKYTKHU
3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMU, YETHOCTH/HEUETHOCTh (DYHKIIHH;

CTpOUTH TparKu JTUHEHHON, KBAAPATUIHON (PYHKITNI, 0OpaTHON TPOMOPIIMOHATEHOCTH, (DYHKITUN BUA: TG , Y =%,
y==3¥x y=Ix:

Ha MPpUMEpe KBaJAPaATUYHON (PYHKIIMH, UCIIOIB30BaTh MpeoOpa3oBanus rpaduka Gyukiun Y=F(X) aius moctpoenus rpagukos
(IJYHKHI/Iﬁ y=af (kx+b)+c .

COCTaBJISITh YPaBHEHUSI IPSIMOM 110 33JaHHBIM YCJIOBHSM: NPOXOIALIEH Uyepe3 IB€ TOUKH € 3aJJaHHBIMU KOOpAMHATAMU,
IIPOXOAIIEH Yepe3 JaHHYIO TOUKY U ITapajulesIbHOW TaHHOU NPSMOW;

UCCIIEIOBATh (PYHKIIMIO 110 €€ rpaduKys;

HaXOJIUTh MHOKECTBO 3HAUEHH, HYJIH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH KBaIpaTUYHOU (DYHKITNY;
OMepUpPOBATh MOHITUIMU: MOCIIEIOBATENBHOCTD, apU(METUUYECKAsI POTPECCHS], TEOMETPUUYECKAS IPOTPECCHUS;

peliaTth 3aJa4i Ha apu(PMETUYECKYIO U TEOMETPUUECKYIO ITPOrPECCHIO.

B noeceonegnoii scusnu u npu uzyuenuu opy2ux npeomenos:
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WJUTFOCTPHUPOBATH C TIOMOIIBIO TpaduKa peatbHYI0 3aBUCUMOCTD MJIH TPOIECC TI0 UX XapaKTEPUCTHUKAM;
UCIIOJIb30BaTh CBOMCTBA U TpadUK KBaIpaTUYHON (DYHKIIMY MPU PEIICHUU 3a/1a4 U3 IPYTUX YUeOHbBIX MPEIMETOB.

TexcTOoBBIC 321a4YH

Pemmath npocThie U CIIOXKHBIE 337291 Pa3HBIX THITOB, a TAK)KE 33729l TOBBIIIICHHON TPYTHOCTH;

HCIIOJIb30BAaTh Pa3HbIe KPaTKUE 3aIMCH KaK MOJIEIIH TEKCTOB CIIOKHBIX 3314 JUIsl IOCTPOSHUS TIOUCKOBOM CXEMBI U PEIICHUS
3ajau;

pas3nuyaTh MOJIENb TEKCTa U MOJICIIh PEIICHUS 3a/1a4k, KOHCTPYHUPOBATh K OJTHOM MOJIEIH PEIICHHS HECIOKHOW 3a1aui pa3HbIe
MOJICTTM TeKCTa 33J1a4H;

3HATh U TIPUMEHSATH 00a crioco0a moucka penieHus 3a1aq (0T TpeOOBaHUS K YCIOBHIO M OT YCIIOBHS K TPEOOBAHHUIO);
MOJICJTUPOBATh PACCYKICHUS IPHU TIOUCKE PEIICHUS 33714 C TIOMOIIBIO rpad -CXeMBbI;

BBIJICIIATH ATAITbI PEIICHUS 3aJ1a4M U COJICPIKaHNE KaXI0T0 ATara;

YMETh BBIOMPATH ONITUMAJIHHBIA METOJ] PEIICHHS 3a/1a4l ¥ OCO3HABATh BHIOOP METO/A, PACCMATPUBATH PA3IUIHBIE METOJIHI,
HAXOJHUTh Pa3HbIC PEIICHUS 3aJIa4H, CCIIH BO3MOYKHO;

aHAJIM3UPOBATh 3aTPYHCHUS TIPH PEIICHUH 3a71a4;

BBITIOJTHATE Pa3IUYHbIC MPeoOpa30oBaHMs MPEII0KESHHON 3a/1a4k, KOHCTPYHUPOBATh HOBBIC 33/1a4l U3 JAHHOH, B TOM YHCJIC
oOpaTHbIE;

HUHTEPIIPETHPOBATH BRIYMCIUTEIIBHBIC PE3YJIBTATHI B 331aU€, HCCIISA0BATh MOJyUYEeHHOE PEIICHUE 3a/1a4H;

aHAJIM3UPOBATH BCCBO3MOYKHBIC CUTYAIlUH B3aUMHOTO PACIIOJIOKECHHUS JBYX OOBEKTOB M N3MCHEHHE UX XapaKTEPUCTHK TPH

COBMECCTHOM JBUXXCHHNU (CKOpOCTB, BpCMms, paCCTOHHI/Ie) IIpH PCIUICHUHU 3a/la4 Ha ABMIKCHUC JIBYX 00BEKTOB KaK B OJHOM, TaK U B

MIPOTUBOIOJIOKHBIX HAIIPaBICHUSIX;
HCCIIeIOBATh BCEBO3MOXKHBIC CUTYAIIMH MPU PEIICHUH 3a7]a4 Ha JABUKEHUE 110 PEKE, PACCMATPUBATh Pa3HbIe CUCTEMbI OTCUETA;
peliath pa3HOOOpa3HbIe 3a/1a4U «HA YaCTH,

peraTh 1 000CHOBBIBATh CBOE PEIICHUE 33/1a4 (BBIICISATh MAaTEMAaTHUECKYI0 OCHOBY) Ha HAXO0XKJICHUE YaCTH YHCIIa ¥ YUCTIa TI0
€ro 4acTH Ha OCHOBE KOHKPETHOTO CMbICIa ApooH;

0CO3HaBaTh U OOBIACHATH UJICHTUYHOCTD 3a/1a4 Pa3HBIX TUIIOB, CBS3BIBAIOIIUX TPU BEIUUUHBI (Ha paOOTy, Ha MOKYMKU, HA JIBU-
KEHHUE), BBIJEISATh 3T BEJIMUMHBI U OTHOIICHUSI MEKy HUMH, IPUMEHSTh UX MPU PEIICHUU 33/1a4, KOHCTPYUPOBATh COOCTBEH-
HBIC 33714 YKa3aHHBIX TUIIOB;

BJIaJIETh OCHOBHBIMHM METO/IAMU PEIICHUS 33/1a4 Ha CMECH, CIUIaBbl, KOHIEHTPAIIUH;

periaTh 3a7a491 Ha MPOIICHTHI, B TOM YHUCJIE, CJIOKHBIE TIPOIIEHTHI ¢ 000CHOBAHUEM, UCIIONIB3YsI pa3HbIE CIIOCOOBI;
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pemaTh JJOTHYECKHEe 3aa9d Pa3HbIMU CIIOCO0aMH, B TOM YHUCJIE, C IBYMS OJIOKAMH | ¢ TpeMs OJIOKaMH JTAHHBIX C TIOMOIIIBIO
TaOJINIL;

pemaTh 3a7a4u 1Mo KOMOMHATOPUKE U TEOPUH BEPOSTHOCTEH Ha OCHOBE MCIIOJb30BaHM U3YYCHHBIX METOJIOB 1 OOOCHOBBIBATh
pEIICHHE;

peraTh HeCIOKHBIC 3314l TI0 MATEMATHIEeCKOW CTaTHCTHKE;

OBJIaJICTh OCHOBHBIMH METOJIaMU PEIICHUS CIOKETHBIX 3a7a4: apu(MEeTHIeCKui, anreOpandeckuid, mepedop BapuaHTOB,
TrCOMETPUYCCKUMN, TpaprUeCcKuii, MPUMEHSITh UX B HOBBIX 110 CPABHCHHIO C U3YYCHHBIMU CUTYyAITUIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

BBIACIIATH IIPH PCIICHUH 3a1d4 XapaKTCPHUCTHUKHU paCCManHBaGMOﬁ B 3a1a4C CUTYyalluH, OTIIMYHBIC OT PCAJIbHBIX (TG, OT KOTOPBIX

a6CTpaFPIpOBaJII/ICI>), KOHCTPYHUPOBATb HOBBIC CUTYAllHH C YUCTOM I3THUX XAPAKTCPUCTUK, B HACTHOCTH, ITPHU PCIICHHUH 3a1a4 Ha
KOHOCHTPAINH, YIUTBIBATH IIJIOTHOCTH BEIICCTBA,

pemarh 1 KOHCTPYHPOBATh 3a/1a4M HA OCHOBE PACCMOTPEHHUS PEAbHBIX CUTYalIUi, B KOTOPBIX HE TpeOYyeTCsl TOYHBIN
BBIYMCIIUTEIIbHBIN PE3YNIbTAT;

peuaTh 3aJa41 Ha ABUKCHHUC 110 PEKE, paCCMaTpUBas pasHbIC CUCTEMbBI OTCUCTA.

CratucTuka v Teopusi BepOATHOCTel

OmneprpoBaTh MOHATUSIMU: CTOJIOUATHIE U KPYTOBBIE AUAarpaMMbl, TAOIHIIBI IaHHBIX, CpeHee apupMeTHIECKOe, MeIMaHa,
HanOoJIblIee U HAUMEHBIIIEE 3HAUEHUS! BEIOOPKH, pa3Max BbIOOPKH, TUCTIEPCUS U CTAHAAPTHOE OTKIOHEHUE, CllydaiiHas
M3MEHYUBOCTb;

M3BJIEKaTh UH(OPMAIMIO, TPEICTABICHHYIO B Ta0IMUIaX, HA AMarpaMMax, rpapukax;

COCTABJISITh TAOJIUIIbI, CTPOUTH TUArPAMMBbI U Tpa(pUKH HA OCHOBE JAHHBIX;

OTIEpUPOBAThH MOHATUAMU: (PaKTOpHAJ YKCIIA, IEPECTAHOBKU U COUYETaHUs, TpeyronbHUK [lackains;

MPUMEHSTH MTPABUIIO TPOU3BEEHUS MTPU PEUICHUU KOMOMHATOPHBIX 3a/a4;

OMEepUpPOBATh MOHITUIMU: CIIyYalHBIN ONBIT, CTy4YalHbII BEIOOD, UCIIBITAHUE, JIEMEHTAPHOE CITydyallHOE COOBITHE (MCXO),
KJIACCMYECKOE OTpeIeTICHHE BEPOSITHOCTH CIIy4alfHOTO COOBITHS, OTIepalliy Hal CIIy4aiiHBIMU COOBITUSIMU;

MPEeJICTaBIATh UH(POPMALIHIO C TOMOIIBIO KPYyroB Diiiepa;

peliaTh 3aJja4y Ha BRIYUCIICHUE BEPOATHOCTHU € TIOJICYETOM KOJIMYECTBA BAPUAHTOB C TOMOIIbI0 KOMOUHATOPUKH.

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

U3BJIEKATh, MHTEPIIPETUPOBATH U MPEe0OPa30BbIBATh HHPOPMAIMIO, TPEACTABICHHYIO B TA0IUIAX, HA JUarpaMmmax, rpapukax,
OTPAKAIOUIYIO CBOKMCTBA U XAPAKTEPUCTUKH PEAIBHBIX ITPOLIECCOB U SIBJIICHUI;

OTIPE/IEIIATh CTATUCTUYECKUE XapaKTEePUCTUKU BBIOOPOK IO TabiuiiaM, AuarpaMMmam, rpadukam, BBIIOJIHITh CPaBHEHHE B
3aBUCHMOCTH OT LIEJIM PELICHUS 3a0a4H;
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® OIICHHWBATH BEPOSATHOCTH PEANbHBIX COOBITHI U SABICHUM.

I'eomeTpuyeckue purypol

e CB00OOAHO ONEPUPOBATH TEOMETPUUECKUMHU MOHSATUSAMHU MPHU PEIICHUH 33/1a4 ¥ MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKIACHHI;

® CaMOCTOSITENIbHO (DOPMYTUPOBATH OMPEEICHUS TEOMETPUIECKUX (DUTYP, BBIABUTATH TUIIOTE3bl O HOBBIX CBOMCTBAX U MPU3HAKAX
reoMeTpUUYeCKUX GUTyp 1 000CHOBBIBATH MJIH OMPOBEPTATh UX, 0000IIATH WM KOHKPETU3UPOBATh PE3YIbTAThl HA HOBBIE KJIACCHI
¢buryp, IpOBOANTH B HECIOXKHBIX CITydasx Kiaccuukanuio Guryp mo pa3auaHbIM OCHOBAHHSIM;

® JCCIIEJIOBATh YEPTEXKH, BKIOYas KOMOWHAnuu Guryp, M3BIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3oBBIBaTH WHGOpPMAIHIO,
NPEICTaBIICHHYIO HA YEPTEXkKax;

® pemarh 3a3Ja4d F€OMETPUYECKOTO COAEP’KAaHHs, B TOM YHUCIIE B CHTyalUsX, KOIJIa AJITOPUTM PEIIEHUS HE CIEAYET SBHO W3
YCIIOBHSI, BBINIOJIHATh HEOOXOJUMBIE Ul PEIICHUs 3aJaud JOIMOJHUTEIbHBIE IOCTPOEHUS, MCCIENI0BaTh BO3MOKHOCTD
MpUMEHEHUS TeopeM U (HopMyJT AJid pelIeHHs 3a/ay;

e (hopMyIUpOBaTh U I0KA3bIBATh T€OMETPUUECKUE YTBEPKIACHUSI.

B noeceonesnoii scusnu u npu uzyueHuu Opysux npeomemaos:

® COCTaBJIATh C MCIHOJb30BAHUEM CBOMCTB T€OMETPUUYECKUX (PUTYpP MAaTEMATHYECKHE MOJEIM JJis PEIICHHs 3a7a4 MPaKTHYEeCKOro
XapakTepa U 3a/1a4 U3 CMEXHBIX TUCIUIUINH, UCCIEA0BATh MOJIYYEHHbBIE MOAEIN U UHTEPIPETUPOBATh PE3YIbTaT.

OTHOLIEHUA

e BrianeTh NOHATHEM OTHOLIEHUS KaK METANIPEAMETHBIM;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: PABEHCTBO (UTYp, paBHbIE (PUTYpHI, PABEHCTBO TPEYTOJbHUKOB, MAPATIIETbHOCTh MPAMBIX,
NEePHEHANKYJIAPHOCTh MPSIMBIX, YIJIbl MEXKIY NMPAMBIMU, MEPHEHAMKYJIAP, HAKIOHHAS, MPOEKLMs, nogodue Guryp, mnogoOHbIe
(burypsl, Nog0OHbBIE TPEYTOJIbHUKH;

® JCIOJb30BaTh CBOMCTBA OI00US U PaBEHCTBA (PUTYp MpHU PEIICHUH 3a/ad.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemaos:

® JCIOJb30BaTh OTHOILIEHUS AJIsi HOCTPOEHUS U HCCIEA0BAaHNS MaTeMaTHUECKUX MOJiesiell 00BEKTOB pealbHOM KU3HHU.

H3mepeHusi M BLIYUCIEHUSA

e CB00OOAHO OMEpUpOBaTh MOHATUAMHU JUIMHA, TUIONIA/lb, 00bEM, BETMUMHA YIJla KaK BEIMYMHAMU, UCIIOIb30BaTh PABHOBEIUKOCTD
U PAaBHOCOCTABJIEHHOCTb IpPH PEIICHUU 3a]ad Ha BBIYHMCIEHHE, CaMOCTOSATEIbHO MOJy4YaTh M HCIOIb30BaTh (POPMYJIIBI IS
BBIUMCIICHUH TUIOHIaiel 1 00beMOB QUIyp, CBOOOIHO ONEPUPOBATH IMIMPOKUM HAOOPOM (POpPMyJT Ha BBIUMCICHUE MPU PEUICHUU
CIOKHBIX 3aJlady, B TOM YHCJI€ U 3aJa4 Ha BBIUHCICHHE B KOMOUHAIMSAX OKPYKHOCTU WU TPEYTrOJIbHUKA, OKPYKHOCTH U
YETHIPEXYTOJBbHUKA, a4 TAK)KE C MPUMEHEHUEM TPUTOHOMETPHH;

® CaMOCTOSITENIbHO (POPMYJIMPOBATH TUIIOTE3BI U IPOBEPSITH UX TOCTOBEPHOCTb.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:



CBOOOJHO OmepupoBaTh (GOpMyIaMu MPH PEIICHUWU 33a1ad B JIPYTrUX y4eOHBIX MpEAMETaX W MPU MPOBEACHUH HEOOXOIUMBIX
BBIUMCJICHUM B PEAJIbHOMN KU3HU.

I'eomMeTpuyecKne MOCTPOEHUSI

OmnepupoBarh MOHATHEM HAOOpa 3JIEMEHTOB, ONPEACIAIOIUX FEOMETPUUECKYIO (pUTypy,
BJIaJIETh HAOOPOM METOJOB MOCTPOCHHI LIMPKYJIEM M JINHEUKO;
IIPOBOAUTH AHAJIN3 U PEAIM30BBIBATH ATAIIbl PEIICHUS 3a1a4 HA IOCTPOEHUE.

B noeceoneenoit yscuznu u npu uzyueHuu Opyzux npeomemaos:

BBITIOJIHATD MTOCTPOEHUSI HA MECTHOCTH;
OIICHUBATh Pa3MePhl PEATbHBIX O0BEKTOB OKPYIKAIOIIIETO MHUPA.

IIpeoOpasoBanus

OrnepupoBath JBIXXCHUSIMH U MIPEOOPA30BAHUSIMU KaK METANIPEAMETHBIMU MOHATHUIMU;

OTIEpPUPOBATh MOHATHEM JBWKEHHUS U TpeoOpa3oBaHus Mo00us i 000CHOBaHMM, CBOOOJHO BJIaJE€Th MPUEMaMU MOCTPOCHUS
(buryp ¢ MOMOIIbI0 ABMKEHUHA B IpeoOpa3oBaHus MOA00Ms, a TaK)Ke KOMOMHAITUSMHE JIBUKEHUN, TBIKCHUN U TIpeoOpa3oBaHuii;
MCIIOJIb30BaTh CBOMCTBA JBMKEHUW M TPeoOpa3oBaHUM Il MPOBEACHHUS OOOCHOBAaHUS M JIOKA3aTElbCTBA YTBEP)KICHUN B
TEOMETPUU U APYTUX YUECOHBIX MPEIMETAX;

MOJIb30BATHCS CBOMCTBAMM JIBU’KEHHUM U MPeoOpa30BaHUI MPU PEILICHUH 3a]1ay.

B noeceonesnoii scuznu u npu uzyuyeHuu Opy2ux npeomemaos:

MIPUMEHSTH CBONCTBA JBMKEHUHN U IPUMEHSITH MOI00ME 71l TOCTPOCHUM U BHIYUCIICHUM.

BekTopbl H KOOPANHATHI HA MJIOCKOCTH

CBOOOJHO oOmepupoBaTh MOHSATUSMHU BEKTOP, CyMMa, pPa3HOCTb BEKTOPOB, MPOU3BEIECHUE BEKTOpa Ha YHUCIO, CKaJISPHOE
ITPOU3BEAECHUE BEKTOPOB, KOOPAMNHATHI Ha IIJIOCKOCTH, KOOPAUHATHI BEKTOPA;

BJIAJICTh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha TUIOCKOCTH JJIs PEIICHUS 3a/1a4 Ha BEIYMCIIEHUE U JOKA3aTENbCTBA;
BBITNIOJIHATH C TIOMOLIBIO BEKTOPOB M KOOPJIMHAT JIOKA3aTeIbCTBO M3BECTHBIX €My I€OMETpUUYECKHX (PaKToB (CBOMCTBA CpeAHMX
JIMHHM, TEOpEM O 3aMeyaTesIbHbIX TOYKax U T.II.) U TOJy4YaTh HOBbIE CBOMCTBA U3BECTHBIX QUTYD;

HCIIOJIb30BaTh YpaBHEHUS (UTYp JUIsl pEIICHHUS 33]1a4 U CAMOCTOSITEIbHO COCTABIIATh YPABHEHUS OTJENBHBIX MIIOCKUX QUTYD.

B noBcegHeBHOM KU3HU U NIPU M3YYEHHH APYTUX NPEAMETOB:

MCIIOJIb30BATh MOHATHUS BEKTOPOB M KOOPAMHAT JIJIsl pellieHus 3a/1a4 1o Gu3uke, reorpaduu U APyrUM y4eOHBIM MIPEAMETaM.

HUcropuss MmaTeMaTUKH

XapaKTepnsoBaTb BKJIa/] BBIJAIOIINUXCA MATCMATHUKOB B Pa3BUTHC MATCMATUKN U MHBIX HAYYHBIX O6H8,CT€I>1;
IIOHUMATb POJIb MAaTCMAaTHUKH B PA3BUTHU Poccun.
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® IIPUMEHATH MPOCTENIINE ITPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHKALMOHHBIE CUCTEMBI IIPY PELIEHUN MATEMATUYECKUX
3aj1ad4.

COOEPHAHUNE KYPCA AJITEBPBLI 8 K/TACCA

1. PauunonanbHbie ApoOH.
ParnmonansHas 1po0s. OCHOBHOE CBOMCTBO JIpo0H, coKpaleHue apodeit. CioxeHne, BBUUTaHUE, YMHOKEHHUE U JISTICHNE PaLno-
HaJIBHBIX Apo0eil. Bo3Benenue panmoHanbHON Jpodu B cTeneHb. T0XKIeCTBEHHbIE IPE0Opa30BaHUs pallMOHAIBHBIX BbIpaKeHU. PaBHO-

o K
CHUJIBHBIC YPABHCHHA. PaHI/IOHaJII)HBIe YpPpaBHCHHA. CBolicTBa CTENCHU C OCJIBIM ITIOKA3aTCIICM. CDYHKI_[I/I}I Y=-Hucc I’pa(l)I/IK.
X

2. KBaagpatHbie kopHu. /lediCTBUTEIbHbIC YHCJIA.
Oyukuus y = x% u eé rpaduk. KagpaTnelii kKopeHb. Apu(MeTHUECKHI KBaAPAaTHBIM KOpeHb. MHOKECTBO M €ro 31eMeHTEL [Tog-
MHOecTBO. Ornepanuu HajJ MHOKecTBaMH. YnciioBbie MHOKeCTBA. [loHsATHE 00 MppanroHaIbHBIX yrciax. OOIue CBeIeHUs O IeUCTBU-
TeIbHBIX yKciax. [loHsTHEe 0 HaXOXKAECHUN NPUOIM>KEHHOTO 3HAaUeHHsI KBapaTHOTo KopHs. CBoiicTBa KBaJipaTHbIX KopHe. [IpeoOpazo-

BaHHs BRIPKCHNUH, CONEPKAIINX KBaIpaTHbIe KopHH. OYHKINS y=V/X, ee CBOWCTBA U rpaduK.
3. KBajgpaTHbie ypaBHeHHS.
KBanparHoe ypaBHeHue. HemoHble kBagpaTHbIe ypaBHeHUss. DopMyta KopHel KBaJApaTHOTO ypaBHEHHs. Pelienne parmoHaIbHBIX

ypaBHEeHMU. Pemenue 3amxad, npuBOAAIIMX K KBaIPATHBIM YPABHEHUSM U IPOCTEUIIMM PALMOHAIIBHBIM YPaBHEHUSIM.

4, DJIeMEHTbI CTATHCTUKH

DneMeHThl cTaTUuCTUKU. HauanbHble cBeieHrs 00 opraHu3alii CTaTUCTHUECKUX rccaeaoBanuil. COOp v rpyHnMmUpOBKa CTATUCTHU-
YecKuX JaHHbIX. HarmsgHoe mpeacTaBieHHe CTaTUCTHUECKON HHPOpMAIIH

5. IloBTOpEHME.
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COAEPHRAHUNE KYPCATEOMETPUN 8 KZTACCA

1. YeTbIpexyrojJbHUKH.

MHOTOYTONBHUK, BBITYKJIbI MHOTOYTOJIbHUK, YEThIPEXyroibHUK. CyMMa YTJIOB BBITYKJIOTO MHOTOYTOJbHUKA. BrimcaHHbie U OIu-
CaHHBIE MHOTOYTOJIbHUKH. [IpaBuibHBIE MHOTOYTOJNBHHUKH. [lapamienorpamm, ero cBoicTBa W npu3Haku. [IpsMOyroiapHUK, KBajapar,
poMO, UX CBOMCTBA W MPU3HAKU. Tpamenusi, CpeaHsst THHUS Tparelun; paBHoOeApeHHas Tpanerus. OceBas 1 1eHTPaIbHASI CAHMMETPHSI.

2. Ilinomane.

[TonsiTHe TIOmAAM MHOTOYTOJIBHAKA. [1nomaan kBagpaTa, MpsIMOYTOIBHUKA, TTapajuiejorpaMMa, TpeyroidbHrKa, Tpaneuu. Teopema

[Tudaropa. Teopema, oOpatHas Teopeme [Iudaropa. ®opmyna ['epona.

3. [lonoOHbIE TPEYTOJILHUKH.

[TponopumonaneHeie oTpe3ku. [1onoOHbIe TpeyronbHuku. OTHOIIEHNE TIOUIaiel MOJA00OHBIX TPEyroyibHUKOB. [Ipu3Haku nmompoous
TpeyroJbHUKOB. [IpuMeHenne nmogoOus K J0Ka3aTeNbCTBY TEOpPEM U pelleHuro 3afad. CpeaHss JAUHUS TpeyroiabHuka. [Ipomopimo-
HaJIbHBIE OTPE3KH B IIPSAMOYTOJIBHOM TPEyrojabHUKE. CHHYC, KOCHHYC M TAHT€HC OCTPOTO yIJIa MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

4. OKpYKHOCTb.

B3anmHoe pacnosioxkenne npsiMoil U OKpykHOCTH. KacaTenpHas K OKpY>KHOCTH, €€ CBOMCTBO M NpU3HaK. LleHTpanbHbIi, BINCAHHBIN
yriibl. BenrurHa BIMcaHHOTO yIuia. PaBeHCTBO KacaTenbHBIX, IPOBEACHHBIX U3 OAHOW TOYKU. MeTpudyecKre COOTHOLLIECHHS B OKPYKHO-
CTH: CBOMCTBA CEKYILIMX, KacaTeIbHbIX, XOpA. YeTelpe 3amedaresbHbIe TOUKH TPEyrojabHuKa. OKpYKHOCTb, BIMCaHHAs B TPEYTOJIbHUK,
Y OKPY’KHOCTb, OIIMCAHHAs OKOJIO TPEYIrOJbHUKA. BIIMCaHHBIE U ONMCAaHHBIC YETHIPEXYTOJIbHUKU. BIIMCaHHBIE U ONMCAHHBIE OKPYXKHO-
CTH IIPAaBUJIBHOTO MHOTOYTOJIbHUKA.
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COAEP’KAHHUE KYPCA AJITEBPBI 9 KJIACCA

1. HepaBeHncrna.

Hepasencta. UucnoBsie HepaBeHCTBa. OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB. CII0KEHUE U YMHOKEHUE YUCIIOBBIX HEpa-
BeHCTB. OLIeHNBaHUE 3HaYeHUs BhIpakeHus. HepaBeHcTBa ¢ oHOM nepeMeHHoM. YucaoBbie NpoMekyTKU. CHUCTEMBI JINHEMHBIX HEpa-
BEHCTB C OJIHOM IEPEMEHHOM.

2. KBagpaTnunas pyHKums.

[ToBTOpeHue u pacmmpenue ceeaeHuit o pynkiuu. Cpoiicta pynkunn. Kak noctpouts rpadux ¢pynkunu y=kf(x), ecnu nuzBecteH
rpaduk pynkunn y=f(x). Kak nocrpouts rpadpuku pynkuuin y=f(x)+b u y=f(x+a), ecnu uzsecren rpapuk pynkuun y=f(x). KBagparuu-
Has QyHKIMS, ee rpaduK U CBOMCTBA.

3. HepaBeHcTBa ¢ 01HOI MepeMeHHOI
[enwie ypaBHeHus. J[poOHbIE paliioHaIbHbIE ypaBHEHUsA. HepaBeHCcTBa BTOPOIl CTENEHH ¢ OAHOM MepeMeHHo. MeToa HHTepBaioB.

4. HepaBeHcTBa ¢ IBYMS NepeMEeHHbIMHU
VYpaBHeHUE ¢ ABYMs MEPEMEHHBIMU U ero rpaguk. CucteMbl ypaBHEHUN BTOpOMl creneHu. PelieHue 3agad ¢ MOMOIIBIO CUCTEM
YpaBHEHUN BTOPOU cTerneHu. HepaBeHcTBa ¢ 1ByMs IEPEMEHHBIMU U UX CUCTEMBL.

5. DJieMeHThI NPUKJIATHON MAaTEeMATHKH.

Maremarnueckoe mojnenupoBanue. [IponentHoie pacuetsl. [IpubnuxeHHbie BbrurcieHus. OCHOBHBIE TMpaBuia KOMOWHATOPHKH.
OTHOCHTENbHAS YacTOTa M BEPOSITHOCTh CiydaitHOro coObiTha. Kimaccuueckoe omnpeneneHue BepossTHOCTH. HavyanbHble CBEICHUS O CTa-
THUCTHKE.

6. UuciaoBble M0OCI€10BATEILHOCTH.

Uucnosele nociieoBaTeibHOCTU. Apudmerndeckas rnmporpeccusi. Cymma NepBbIX h WieHOB apudmeTrueckoi mporpeccuu. I'eomer-
pudeckas nporpeccusi. Cymma nepBbIX h 4WIEHOB reoMeTpuueckoil mporpeccuu. Cymma 6€CKOHEUHON TeOMETPUUECKO MPOTrpeccuu, y
KoTopoit /q/< 1.

7. TloBTOpEeHUE (UTOTOBOE)
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COAEPKAHUE KYPCATEOMETPUHA 9 KITACCA

1. Bekrtopbl.
MNoHATWe BeKTOpa. PaBeHCTBO BeKTOPOB. OTKNaablBaHNE BEKTOPA OT AaHHOM TOYKU. CnoXKeHMe 1 BbluMTaHMe BekTopoB. Cymma
HECKOJ/IbKMX BEKTOPOB. YMHOXeHne BeKTopa Ha Yncno. CpegHAaAa IMHUA Tpaneuumu.

2. Metop KoopauHar.
KoopauHaTtbl BeKTopa. Pa3noxeHne BeKTopa NoO ABYM HEKO/IMHeapHbIM BeKTopam. CBA3b MeXKay KOOpAMHATaMM BEKTOPA U KOOop-
OVHATaMK ero Havyana 1 KoHua. YpaBHEHUE NMHUM HA NNOCKOCTU. YpPaBHEHME OKPYKHOCTU. YpaBHeHMe npamon. BsanmHoe pacno-
NIOXKEHMEe ABYX OKPYKHOCTEW.
3. CooTHOLWeEHUA MeXxay CTOPOHAMMU U Yr1amu TpeyronbHuKa. CKansapHoe npousseaeHue BeKTOpOB.

CWHYC, KOCUHYC, TaHreHC 1 KoTaHreHc yrnia ot 0° go 180 °. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAeCTBO. Dopmynbl NnpnBeaeHUA.

dopmynbl 4NA BbIYMNCNEHNA KOOPAMHAT TOUYKW. Teopema o niowagm TpeyroaibHuKa. Teopema KOCMHycoB. Teopema cuHycos. Pe-

LUeHWNE TPEYroZIbHUKOB. Yron mexay Bektopamu. CKkanspHoe npomnsBegeHme BeKTopos. CBOMCTBA CKAaIAPHOro NponsBeaeHns

BEKTOpPOB.

4. ANVHA OKPYXKHOCTU U NNOLAAD Kpyra.

MpaBunbHLIN MHOFOYroNibHUK. OKPYXHOCTb, ONMCAaHHAA OKO0 NPaBU/IbHOTO MHOIOYronbHMKA. OKPY*KHOCTb, BAMCAHHAA B NPAaBU/b-
HbIM MHOTFOYroNibHUK. PopMy bl A4NA BbIMUCIEHUA NAOWAAM NPABUIBHOTO MHOTOYro/ibHMKA, €ro CTOPOHbI U pagmyca BNMCAHHOM
OKpPYXXHOCTU. [TocTpoeHne NpaBuAbHbIX MHOTOYro/ibHUKOB. [JiHa OKpy»KHOCTW. MNaowaab Kpyra.

5. [OsuxKeHwus.
MNoHsaTne aBuxKeHus. OTobparkeHne NNoCKOCTU Ha cebs. MapannenbHbI nepeHoc. MoBopoT.

6. HauanbHble cBegeHUA U3 CTepeoMeTpUmn.

Mpeamet ctepeomeTpmn. MHororpaHHuK. NMpusma. NMapannenenmnen. O6bém Tena. CBOMCTBA NPAMOYro/ibHOro Napannenenune-
Aa. NMupamupa. Unnmugp. Konyc. Coepa m wap.
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TemaTuyeckoe naaHMpoBaHUe No npeameTy «Anrebpa» 8 Knacc

No Conepxanue Matepualia anreopbl Kon-Bo wacoB o mpo- Buael koHTpOIS
/T rpamme
1. [ToBTOpEeHue kypca 7 kiacca 4
2. ParnmonanpHbIe BRIpKCHUS 58 2 KP
3. KBagpatHbie KopHH. [[efiCTBUTEIbHBIE YMCTA 24 1 KP
4. KBagpaTHble ypaBHEHHUSI 34 1 KP
5. IToBTOpEHue U cucTemaTu3alus yaeOHOro maTepuaia 16 1 KP
6. Peseps 4
7. Uroro 140 5
TemaTtnyeckoe naaHMpoBaHue no npegmety «f'eomeTpmna» 8 Knacc
No Conepxanue marepraia Koui-Bo wacoB mo mpo- Buapsl koHTpOIS
n/m rpaMmme
1. [ToBTOpEeHME Kypca reoMeTpun 7 Kiacca 2
2. UeThIpeXyroJbHUKU 14 K.P.
3. [Tnomanp 16 K.P
4, [TogoGHBIE TPEYTONTHHUKN 20 K.P.
S. OKpy»X HOCTb 17 K.P.
6. Peseps 1
7. Hroro 70 4
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TemaTuyeckoe naaHMpoBaHUe No npeameTy «Anrebpa» 9 Knacc

No Conepxanue Matepualia anreopbl Kon-Bo wacoB o mpo- Bubr koHTpOIIA
/11 rpamme
1. [ToBTOpEHUE 8
2. HepaBeHcTBa 27 1 KP
3. Ksanpatnunas GyHkiys 40 2 KP
4, DJIEMEHTBI PUKJIATHOW MaTEMATUKHI 24 1 KP
5. YucioBbIE TOCIEN0BATEIILHOCTH 20 1 KP
6. [loBTOpEHME U cucTeMaTu3alys yueOHOro matepuana 14
7. Pesepn 3
8. Hroro 136 5
TemaTuyeckoe nNaaHMpoBaHUe no npegmety «feomeTpua» 9 Knacc
Ne i/ CoJnepxaHue Marepuasa KoJ1-Bo 4acoB 1o mporpamme Bu bl kKOHTpOIIA
1. IToBTOpEHME Kypca reomeTpun 7 Kjacca I
2. BekTopsl 9
3. MeToa KoopIHHAT 12 K.P
4, CooTHoMIEHUST MEXKTy CTOPOHAMU U YIJIaMU Tpe- 13 K.P.
yroiapHuKa. CKaJsIpHOE MMPOU3BECHUE BEKTOPOB.
d. JInvHa OKpY»KHOCTH U IUIOMIAIb KPyra 12 K.P.
6. JBrxeHue 8 K.P.
7. HauanpHbIe CBENIEHUS U3 CTEPEOMETPHUH 3
8. 006 akcuomax reoMeTpHH 1
Q. Pesepn 3
10. Hroro 68 4




INEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYHEHHUA

bubauoreynbiii GpoHxa

1.®enepanbHblil rOCy1apCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOTO OOIIEro 00pa30BaHMUs.

2. [IpumepHBbIe IporpaMMbl OCHOBHOTO 00111ero oOpazoBanus. Matematuka.(CtangapTsl BToporo nokojienus.) — M.: IIpocseiie-

uue, 2010.

. Marematuka: mporpammsl:5-9 knaccel/ A.I'.Mep3msk, B.b.Ilomonckwuit u ap. (Anaroput™m ycniexa)M.:Bentana-I'pad, 2017.

. Anre6pa: 8 kiacc: yueOHHK JuIs yyamuxcs oomieo0p. yup./ A.I.Mep3nsk u ap. — M :Benrtana-I'pad, 2017

. AnreOpa: 8 Kiacc: AUAaKT. MaTepualibl: COOPHUK 3a/1ad U KOHTPOJIbHBIX paboT/ A.I'.Mep3msk u n1p. — M :Benrtana-I'p ad, 2017.

. AnreOpa: 8 kiacc: meroguueckoe nocooue/E.B.bynko, A.I'.Mep3nsku ap.. — M :Benrana-I'pad, 2017.

. Yuebnuk. ['eomerpus: 7 — 9 k. / JI. C. Atanacsan, B. @. byty3os, C. b. Kagomues u ap. — M.: [Ipocsemenue, 2013.

. Anre6pa: 9 kiacc: yueOHMK Jyuis ydamuxcs oomieo0p. yupexaenuil/ A.I'.Mepansk u ap. — M :Benrana-I'pad, 2017.

. AnreOpa: 9 kiacc: TuaakT. MaTepralibl: COOPHUK 3a/1a4 U KOHTPOIbHBIX paboT/ A.I'.Mep3msik u ap. — M :Benrana-I'pad, 2017.

10. Anrebpa: 9 knacc: meroanueckoe nocooue/E.B.bynko, A.I''Mep3snsk, B.b.Ilononckuit u np.— M :Benrtana-I'pad, 2017.

11. I'eomeTpusi. COopHUK pabounx nporpamm. 7 — 9 kiaccel: mocodue A yuuTeneit o0ieoop. opr. / aBTop-coctaButens T.A.
Bypmuctposa. — M.: [Ipocsemienne, 2014

12. Tectsl o reometpun: 8 kiacc: k yueouuky JI.C. Atanacana u ap. «['eomerpust 7 — 9 xnaccen»y / A.B. @apkoB. — M.: U3narens-
CTBO «JK3amen», 2014

13. JIunakTrdeckue MaTepualisl mo reoMetTpun: 8 kiacc: Kk yueonuky JI.C. AranacsHa u np. «I'eomerpus 7 — 9 knacce» / H.b.
MenbuukoBa, I'.A. 3axapoBa. — M.: 3natenbcTBO «OK3amen», 2014

14. KonTpoabsHbie paboThl 10 reomeTpun: 8 kiacc: kK yueOnuky JI.C. Atanacsina u np. «['eometpus 7 — 9 ximacce» / H.b. Menbuu-
koBa. — M.: U3garenbcTBO «OK3aMeny, 2014

15. baBpun U, U,, ®pubyc E.A. Crapunnsie 3agaun. — M: [Ipocsemienne, 1994.

16. T'aBpunosa T./l. 3anumarensHas maTematuka : 5-11 xmaccel. — Bonrorpan: Yaurens, 2008.

17. Jleurac I'.I'. HectannapTtHsie 3anauu o matemaruke. — M.: IJIEKCA, 2007

18. ®apkos A.B. MaremaTudeckue ouMnuaabl B mkoiie: 5-11 kmacceel. — M.: Aitpuc-IIpecc, 2005.

19. IMuuyrun JI.®. 3a crpanunamu yueOHuka anreopsl. — M. : IIpocsemienue, 2010

20. Kysuenona JI. B. u np. CoopHuk 3ananuii 15 noaroroBku k ['MA B 9 kiacce. - M.:Ilpocsemenune, 2009.

COopHukH KHUT 15 moarotoBke kK ' MA n HaydyHO-monyisipHOM TUTEpATYpHl (COOpaHHAS YUUTEIEM KOJUICKIIUS KHUT B DJICK-

TpoHHOM Bujie 110 moaArotoBke K ' MA na nuckax CD c pa3nuyubix 06pa3oBaTelbHBIX CAUTOB, HATTPUMED,
http://www.alleng.ru/edu/math3.htm, http://eek.diary.ru/)
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Hcrionb3yroTest ciaeayromuye CpeacTBa 00ydeHns: Y4eOHO-HATIISTHBIC TTOCOOUS (TabJIUIIbI, TIAKaThl ),0praHNU3alMHHO -
NeJaroruueckue cpecTna (KapTouku, OumeTsl, paznaTounblii Mmatepuan), MKT, pecypcbl KM -11ko1b1, MyJIbTUMEIUIHHBIE ITPO-
TpaMMBbl, pa3JIMuHble HCTOYHUKH WH(OpMaIUK (IOTOTHUTENbHAS INTEpaTypa, pecypchl IHTepHeTa), 95KpaHHO -3BYKOBBIE TIOCO-
ous.

Tadoaunusl mo anredpe s 8-9 kiaccos.

Tadaunbl mo reomerpuu st 8-9 Kiaccos.

IHopTpersl BHIAAOMIMXCH eATeJel MATEMATHKH.

Jist unGopMaHOHHO-KOMIIBIOTEPHOI MOJEeP:KKH YU4EOHOTO MpoIlecca MPe/oaraeTcsi UCIOJIb30BaHUE CIIETYIOITUX

HNuTepHeT — pecypcos:

v MunucrepctBo 06pazoBanus PO http://www.informika.ru/, http://www.ed.gov.ru/http://www.edu.ru/

v Tecruposanwue online: 5 - 11 kmaccer  http://www.kokch.kts.ru/cdo/http://uztest.ru/

v' Tlemaroruueckas MmacTepckas, ypoku B HTepHeT u MHOTO€ apyroe http://teacher.fio.ruhttp://www.it-

n.ru/http://www.uchportal.ru/http://pedsovet.org/

HoBele TexHOMOTHHU B 00pa3zoBanuumhttp://www.sumirea.ru/narticle702.htmlhttp://www.int-edu.ru/

Merasuiukinoneaus Kupumia u Medomusahttp://mega.km.ru

Caiitel « QHIIUKIIONE WY, Hapumep: http://www.encyclopedia.ru/

«Kapman i yuutens marematuki» http://karmanform.ucoz.ru.

S uny Ha ypok MaTeMaTHKH (MeTonudeckue paspadborkn): www.festival.1sepember.ru

®IMOP http://www.fcior.edu.ru u EK IIOP http://school-collection.edu.ru.

CVII (coBpemeHHbIi yunTensckuii moptan)  http://easyen.ru/? _openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7

3aByu. MH(po MeToamdaeckast oudmmoreka http://www.zavuch.info/methodlib/5/

Ypoku — KOHCTIEKTBI WWW.pedsovet.ru

Jloche MIKOJILHOTO yuHTeIs MaTematuku http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8

TexHuveckue cpeacTsa 00y4eHust

DN N N N NN Y NN

=

Kommnbrotep.
MynbTUIIPOEKTOP.
DKpaH.

W N

Y4yeOHO-IpaKTHYECKOE M Y4eOHO-/1a00paTopHOe 000pyA0BaHME
1. Jlocka MarHWTHasi ¢ KOOPAUHATHON CETKOM.
2. KOMIUIEKT 4epTEKHBIX MHCTPYMEHTOB (KJIACCHBIX): IMHEIKa, TPAaHCIIOPTHD, LUPKYJIb, yroasauk (30°u609),
yronbHUK(45°,459)
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http://www.informika.ru/
file:///G:/Новая%20папка%20(2)/Новая%20папка/математика/все_рабочие_программы/2018-2019/%20http:/www.ed.gov.ru/
file:///G:/Новая%20папка%20(2)/Новая%20папка/математика/все_рабочие_программы/2018-2019/%20http:/www.ed.gov.ru/
http://www.kokch.kts.ru/cdo/
http://www.kokch.kts.ru/cdo/
http://teacher.fio.ru/
http://teacher.fio.ru/
http://www.it-n.ru/
http://www.it-n.ru/
http://pedsovet.org/
http://www.sumirea.ru/narticle702.html
http://www.sumirea.ru/narticle702.html
http://mega.km.ru/
http://www.encyclopedia.ru/
http://karmanform.ucoz.ru/
http://www.festival.1sepember.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/
http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGL0LvQutCwOzs7
http://www.zavuch.info/methodlib/5/
http://www.pedsovet.ru/
http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8

