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ITosicHuTeIbHAS 3alIUCKA

JlanHass paGouasi mporpamMma IO MaTE€MaTHKE COCTaBlieHa s oOydarommxcs 5-9-X Kiaccax MYHHUIIUIAIBHOTO OO/PKETHOTO
o01reobpazoBatenbHOro yupexaeHus «lllkoma Ne 178» ropoackoro okpyra Camapa cocTaBieHa ¢ UCIOJIb30BAHUEM MaTEPUAJIOB

denepanbHOIO roCyAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa OCHOBHOIO 0011Iero 00pa3oBaHus,

OcHoBHOI 00pa3zoBaTeIbHOM Mporpammbl 0CHOBHOTO 061iero oopazoBanus MBOVY Illkonsr Ne 178 r.o.Camapa

[Iporpammsl Bociutanuss MBOYVY Ilkoser Ne 178 r.0.Camapa,

ABTOPCKHX MPOTrpaMM:

e Palouas mporpamma no matemaTtuke. 5S—6 knaccel. [locodue ans yunrens. XKoxos B.U., U3narenscTBo
"MHEMO3MHA", 2019

e Anre6pa. CoopHUK pabounx nporpamm. 7-9xmaccel / aBT. cocT. T.A. Bypmuctposa; AO «13naTenscTBO
«ITpocBemenuer, 2019;

e ['eomerpus. CoopHuK pabounx mporpamm 7-9 kiaccel / aBT. coctaB. T.A. Bypmuctposa M.: I[Ipocsemenne 2019

— Tlpu peanuzanuu paboyeil mporpaMmbl UCTIONb3YIOTCS YUEOHUKU:

e MaremaTuka 5 Kiacc: y4eOHUK 7S yyanuxcs ooueodpa3zoBaTenbHbIX yupexkaeHuil / Bunenkun H. ., XKoxos B.1.,
UYecnokoB A.C., llIBapudypa C.U.; U3naTenscTBo « MHEeMo3uHa», 2019;

e MaremaTuka 6 Ki1acc: y4eOHUK JIsl ydaluxcsi 001eoopa3oBaTeabHbIX yupexaenuii / Bunenkun H. 5., XKoxos B.1.,

UYecnokoB A.C., [lIBapudypn C.U.; M3naTenscTtBo «MHEMO3uHa», 2019;

Anrebpa 7 knacc: yaeOHUK 11 o01ieoOpa3oBaTenbHbIX yupexaenuii / Makapsiues F0.H., Munarok H.I'., Hemkos K.1.,

Cysoposa C.b. nox pegakuueit TensakoBckoro C.A.; U3narensctBo «IIpocsemnienne» 2019

Anrebpa 8 kiacc: yaeOHUK 11 obmieoOpa3oBaTenbHbIX yupexacHuii / MakaperaeB FO.H., Munmrok H.I'., Hemkos K. 1.,

Cysoposa C.b. nox penakuueit TensakoBckoro C.A.; M3narenbctBo «IIpocBemenue» 2019

Anrebpa 9 knacc: yaeOHUK 11 oOmieoOpa3oBaTenbHbIX yupexacHuii / MakaperaeB FO.H., Munmrok H.I'., Hemkos K. 1.,

Cysoposa C.b. nox pegakuueit TensaxoBckoro C.A.; M3narenbcTBo «IIpocBemenue» 2019

o ['eomerpus 7 — 9 kiacc: yueOHUK 11 0011e00pazoBaTeIbHbIX yupexxaeHuii / aBropsl Aranacsas JI.C., byryzos B.®
Kanomues C.b., [To3usk D.11., FOquna U.W. U3natenscTBo «lIpocBemenuey 2019.

[Ipennaraemas pabouasi mporpaMma ompeeNsieT CoJepKaHue yueOHOro MaTepuaa, ero CTpyKTypy, MociieJoBaTeIbHOCTh
W3yYeHHUs], IyTH (HOPMHUPOBAHUS CUCTEMBI 3HAHUN, YMEHH, CITIOCOOOB JICATELHOCTH, PA3BUTHS YUAIIUXCS, UX COIMATU3AlUN U

BOCIIMTaHMA.

Maremarudeckoe oOpa3oBaHHE SBIISCTCS 003aTEILHON U HEOTHEMIIEMOH YacThIO O0IIEro 00pa3oBaHUs Ha BCEX CTYMECHSX IITKOJIBI.
OOyyeHre MaTeMaTHKEe B OCHOBHOW IITKOJIE HANPABJICHO Ha JIOCTIIKEHHUE CIEMYIOICH 1eau: odecriedeHne BBINMOJIHEeHU TpeOoBaHMii
CTaHIAPTA K pe3yabTaTaM JO0CTHKEHU MIaAHMPYeMbIX Pe3yJbTATOB 10 MaTeMaTHKe.



[Iporpamma ompepensieT psja 3aaay, pEIICHHE KOTOPHIX HANPABJICHO Ha JOCTHIKCHHE OCHOBHBIX IIEJICH MaTeMaTHYeCKOTO
o0OpazoBaHusI:
— OBJIQJICTh CUCTEMOW MATEMAaTUYECCKUX 3HAHWW M yMECHHM, HEOOXOIUMBIX IS MPUMEHEHUS B MPAKTHUECKOU NIEATEIHHOCTH,
W3YYCHHUH CMEKHBIX TUCITUTUINAH;
— CIIOCOOCTBOBATh MHTEUICKTYaIbHOMY Pa3BHTHIO, JOPMUPOBATH KaUeCTBA, HEOOXOAMMBIE YSIIOBEKY TSl TIOJTHOIICHHON KU3HU
B COBPEMCHHOM OOIIECTBE, CBOHCTBEHHBIC MATEMATHYCCKOW JEATCILHOCTH: SCHOCTH M TOYHOCTH MBICIH, WHTYHUIIUH, JIOTUYECKOTO
MBIIIJICHUS, IPOCTPAHCTBEHHBIX MPECTABICHUN, CTOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;
— (opmupoBate npeacTaBieHUS 00 UACSIX MU METOJaX MAaTEMaTUKH KaK YHHUBEPCAIBHOTO SI3bIKA HAYKW W TEXHUKHU, CPEICTBAX
MOJICTTUPOBAHUS SIBJICHUIA U MTPOIIECCOB;
— BOCIIUTBHIBATh KYJIbTYpPY JUYHOCTH, OTHOIIEHUE K MaTEMAaTHUKE KaK 4acTH OOIIECYEIOBEYCCKOM KYJIbTYphI, UTparolieii 0co0yIo
pOJIb B OOIIIECTBEHHOM Pa3BUTHUH.
Pemenue Ha3BaHHBIX 3a/1a4 OOCCICUYUT OCO3HAHME IIKOJbHUKAMU YHUBEPCATLHOCTH MAaTEMAaTHYSCKUX CIIOCOOOB MO3HAHUS MHUpa,
YCBOCHHE MAaTEMAaTHYECKUX 3HAHUH, CBA3CH MAaTEeMAaTHKH C OKPYXKAIOIIEH JCHCTBUTEIBHOCTHIO U C APYTMMH IIKOJIBHBIMU MPEAMETaMH, a
TaK)Ke JIMYHOCTHYIO 3aMHTEPECOBAHHOCTh B PACHIMPEHUN MAaTEMAaTUYCCKUX 3HAHHM.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «<MATEMATHKA»

Cooepoicanue mamemamuiecko2co 06pazoeanus B OCHOBHOMN MIKoJe (GopMUpyeTcss Ha OCHOBE (PyHIaMEHTAIBHOTO A/pa IKOJIBHOTO
MaTeMaTH4ecKoro oopa3oBaHus. B mporpamMmme oHO mpeACTaBICHO B BUJE COBOKYITHOCTH COAEPKATEIbHBIX Pa3/IelioB, KOHKPETU3UPYIOMINX
COOTBETCTBYIOIINE OJIOKH (DYyHIAMEHTAJIBHOTO si7jpa MPUMEHHUTENBHO K OCHOBHOH mikoie. [IporpamMma pernameHTupyeT o0beM Matepuaia,
00s13aTeIBHOTO IS U3yUYCHUsI B OCHOBHOM IIKOJIE, a TAKXKe AAaeT ero pachpeaeieHne Mexay 5S—o6 u 7—9 kiaccamu.

ConepxaHue MaTeMaTHUECKOTO 0Opa30BaHUS B OCHOBHOM INIKOJIE BKJIIOYAET CJIEAYIOUINE pasZelbl: apugmemuxa, aneebpa,
QyHKYUY, 6epoAMHOCMb U Cmamucmuxa, ceomempus. Hapsgy ¢ 3TUM B HEro BKIIIOYEHBI JBa JOMOJHUTEIBHBIX paslena: Josuxa u
MHOJCECMBA, MAMeMamuka 6 UCMOPUYeCKOM pa3eumuy, 9YTO CBSA3aHO C peanu3alueld menell OOUIeWHTEIUIEKTyaJbHOTO U
OOIIEKYIbTYPHOTO pa3BUTHs yuamuxcs. ColepkaHue KaXkJI0To M3 3THX pa3zesioB Pa3BOPAYMBACTCS B COJEP’KATENbHO-METOANYECKYIO
JIMHUIO, IPOHU3BIBAIONIYIO BCE OCHOBHBIE pa3/eibl COIEPKAHUSI MAaTEMaTHYECKOT0 00pa30BaHus Ha JAHHOW CTYIICHH O0y4eHUS.

Copep:xkanne paszjiena «ApupMeTHKA» CIYKUT 0a30d Ui JanbHEHIIEro M3y4yeHHsl y4YallMMUCS MaTeMaTHKH, CIOCOOCTBYET
Pa3BUTHUIO UX JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS MOJIb30BaThCS aNTOPUTMAMH, a TaKKe MPUOOPETEHHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOJMMBIX B MOBCEIHEBHOW >XM3HU. Pa3BUTHE NOHATUS O 4YHCIE B OCHOBHOM IIKOJIE CBSI3aHO C PAallMOHAJIBHBIMH H
UppaIMOHAIBHBIME YHCIaMH, (POPMHUPOBAHHMEM IEPBUYHBIX INPEACTABICHUNA O JEMCTBUTEIHHOM 4YHCIE. 3aBEepIICHHE YUCIOBOW JIMHUM
(cucremaTH3anMs CBENEHUI O JEMCTBUTENBHBIX YHCIaX, O KOMIUICKCHBIX YMCIIAX), TAaK e Kak U 0oyee CIO0XKHBIE BOMPOCH apu(pMETHKU
(amroputm EBkimna, ocHOBHast TeopemMa apu(pMETHKH ), OTHECEHO K CTYIIEHH O0IEro cpeaHero (IoIHOro) o0pa3oBaHMUsL.



Coaep:xanme pasaena «Ajaredpa» HarnpapieHO Ha (OPMUPOBAHHUE Yy YUAIUXCS MATEMATUYECKOTO ammapaTa Jjs pelieHus 3aaad
U3 pa3HbIX Pa3[esIOB MATEMATHUKH, CMEXHBIX IPEIMETOB, OKPYXKAIOUIEH pealbHOCTH. SI3bIK anreOpbl NOAYEPKUBAET 3HAUEHUE MATEMATUKHU
KaK SI3bIKa JUI IOCTPOEHUSI MaTEMAaTUUYECKUX MOJIENIEN MPOLIECCOB U SBJIICHUN pealbHOrO Mupa. B 3amaun usyuenus anreOpbl BXOJIAT TaKKe
pa3BUTHE AJITOPUTMUYECKOTO MBILIUICHHUS,, HEOOXOJUMOro, B YacCTHOCTH, JUIsl YCBOEGHMSI Kypca HH(POPMATUKU, OBIAJACHUS HaBbIKaMU
NeNyKTUBHBIX paccyxjaeHuil. [lpeobpa3oBanne cuMBOJIBHBIX (POPM BHOCUT crieu(UUECKUI BKIIaJl B pa3BUTHE BOOOPAKEHUSI yUaIllUXCsl, UX
CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpPYECTBY. B OCHOBHOI ImIKoJie MaTepuan TpyHIHUPYeTCsl BOKPYT pPAlMOHAJBHBIX BBIPAXKEHHH, a
BOIIPOCHI, CBSI3aHHBIE C HMPPALMOHAJIBHBIMU BBIPAKEHUSIMU, C TPUTOHOMETPUYECKUMHU (QYHKUIUSAMU U TNpeoOpa30BaHMUSIMH, BXOAAT B
coJiep’KaHue Kypca MaTeMAaTUKH Ha CTapIie cTyneH! 00y4YeHus B LIKOJIE.

Coaep:xkanne pazgesna «DyHKIUW)> HAEJICHO HA MOJyYEHHUE IIKOJbHUKAMHM KOHKPETHBIX 3HAHMM O (QYHKIMU Kak BakKHEHIIeH
MaTeMaTU4YeCKOM MOJENu JUIsl ONMHUCAaHUA M HCCIEAOBAHMS Pa3HOOOpa3HbIX MpoleccoB. M3yueHue 3TOro marepuana crnocoOCTBYET
Pa3BUTHIO Y YYAIIUXCS YMEHUS UCIOJIb30BATh Pa3IMYHbIe SI3bIKK MATEMATHUKH (CIOBECHBIM, CHMBOJIMYECKHM, rpaduuecKkuii), BHOCUT BKJIaJ
B (popMHUpoOBaHUE MPeICTaBICHUHN O POJIU MAaTEMATUKHU B Pa3BUTUHU IIUBUIN3ALUU U KYJIbTYPBHIL.

Pa3nes «BeposAITHOCTH U CTATUCTHKA» — 00s3aTENIbHBIN KOMIIOHEHT HIKOJILHOTO 00pa30BaHUs, YCUIMBAIOIIUN €ro MPUKIAIHOE U
MPaKTUYECKOE 3HaYeHue. DTOT MaTepHrall HEOOXOUM Mpexae BCero sl GOpMUPOBAHMS Yy yyaluxcs (yHKIMOHAIBHON IPaMOTHOCTH —
YMEHHUI BOCIIPUHUMATh U KPUTHUECKHU aHAIM3UPOBATh MH(POPMAIIMIO, IPEICTABICHHYIO B Pa3IUYHbIX (POpMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTUX pealbHbIX 3aBUCHUMOCTEH, MPOBOAMTH IPOCTEHIINE BEPOATHOCTHBIE pacyeThl. l3yueHne OCHOB KOMOMHATOPHUKH
IO3BOJIMT YyYalllUMCs paccMaTpuBaTh CIydyau, OCYIIECTBIATh IEpedop M IMOJCYET YMCiIa BAapUaHTOB, B TOM YHUCIIE B INPOCTEHIINX
IPUKIAAHBIX 3a7a4ax. [Ipyu U3ydeHUH CTAaTUCTUKU U BEPOSATHOCTH PACIIUPSIOTCS IIPEACTABICHUSA O COBPEMEHHON KapTUHE MUPA U METOIAX
€ro Mccie0BaHus, GOpMHUpPYETCs NOHMMAHUE POJIM CTATHMCTUKU KaK MCTOYHHMKA COLMAIBHO 3HAYUMOM MH(OpMALMM U 3aKJIabIBAIOTCS
OCHOBBI BEPOATHOCTHOI'O MBILIJICHUS.

Coaep:xanus pasaesa «['eomeTpus) — HapaBlIeHO HA PA3BUTHE y yUYaIUXCS MPOCTPAHCTBEHHOTO BOOOPAXKEHHS U JIOTHUECKOTO
MBIIUIEHUS] IIyTEM CHUCTEMAaTU4YE€CKOI0 M3y4EHHUs CBOMCTB I'€OMETPUYECKUX (UIYp Ha IUIOCKOCTH M B MPOCTPAHCTBE U MPUMEHEHMS ITUX
CBOICTB IIpH PEIICHHUU 3aJa4 BBIYMCIUTEIBHOIO M KOHCTPYKTHBHOIO xapakrepa. CylllecTBEHHasl poJib IIPU 3TOM OTBOJUTCSA Pa3BUTHIO
reoMerpudeckoil HMHTyunuu. CodeTaHwe HariasgHOCTH CO CTPOrOCTBIO SIBISIETCS HEOTHEMIIEMOM 4YaCThIO TI'€OMETPUYECKHUX 3HAHHU.
Marepuai, otHocsmuiics k 6inokam «Koopaunate» u «BekTopbl», B 3HaYMTEIbHOW CTEMEHU HECeT B cebe MeXKIpeJIMETHbIe 3HaHUS,
KOTOPBIEC HaXOAAT IIPUMEHEHUE KAK B PA3JINYHBIX MATEMAaTUYCCKUX JUCLUIIIMHAX, TAK U B CMEKHBIX IIPEIMETaXx.

Oco0eHHocTBIO pa3fena «JIormka W MHOXKECTBA» SIBJIETCS TO, YTO IPEICTABICHHBI B HEM MaTepHall NPEUMYIIECTBEHHO
M3y4aeTcsl U UCIIOJIb3YETCs PACIpEAEIEHHO — B XOJIE PACCMOTPEHUS Pa3INYHbIX BONPOCOB Kypca. COOTBETCTBYIOIIMI MaTepual HaleJIeH
Ha MaTeMaTHYeCKOe pa3BUTHE ydYalIuXcs, (OPMUPOBAHUE Y HUX YMEHUS TOYHO, CKATO M SCHO M3JaraTh MBICIU B YCTHONH M MUCHMEHHOM
peun.

Pa3znen «MaTemaTHka B MCTOPHYECKOM Pa3BUTHW» IpelHA3HA4YeH s (OpPMUPOBAaHUS NPEACTABICHUNA O MaTeMaTHKe Kak
YaCTU YEJIOBEUYECKOW KyJIbTYpPHI, sl OOIIET0 Pa3BUTHS MIKOJBHUKOB, ISl CO3JaHMsI KyJIbTYpHO-HCTOPUYECKON cpeabl oOyuenus. Ha nero



HE BBIICISETCS CIEIUATBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJMPYETCS, HO COACPIKaHWE ATOT0 paslieia OPraHWYHO MPHUCYTCTBYET B
y4eOHOM TIpOIeCCe KaK CBOETO POJia TYMaHUTApHBIA (POH MPU PACCMOTPEHHUH MPOOJIEMATHKH OCHOBHOTO COJIEPKAHUS MATEMAaTHYECKOTO
oOpazoBaHusl.

OIIMCAHUME MECTA YYEBHOI'O ITPEIMETA <MATEMATHUKA» B YYHEBHOM IIJIAHE

Ha u3ydeHne MareMaTuKi B OCHOBHOM IIKOJIE OTBOAMUTCS B 5-7 Kilaccax Mo 5 yuyeOHbIX YacoB B HEZAENIO U B 8-9 kiaccax 1o 6 yacos
B HEJIEINIO.

B coorBerctBUM ¢ TpebGoBaHusiMu DeaepanbHOr0 TroOCyJapCTBEHHOIO OO0pa30BATENBHOTO CTaHAApTa OCHOBHOIO OOIIEro
oOpazoBanus peaMeTr «MaremaTrka» u3ydaeTcs ¢ 5-ro mo 9-i kjmacc B BUIE CIEAYIONIUX YUEOHBIX KypcoB: 5—6 kiacc — «MaTtemaTukay
(MHTErpUpOBaHHBIN MpeaMeT), 79 Kaccax napajuiesibHO U3ydaroTcs npeameTsl «Anredpa» u «['eomeTpusi».

Kitacest IIpeamernt Kosmm4uecTBO 4acoB Ha CTyIeHH
MATEeMaTHYeCKOro UK OCHOBHOI'0 00pa30BaHHA

5-6 Marematuka 340
7 Maremaruka (Anre6pa) 102
Marematuka (I'eomerpust) 68
8-9 Maremaruka (Anrebpa) 2172
Marematuka (I'eomerpust) 136
Bcero 918

[Ipenmer «Anrebpa» BKJIIOYACT HEKOTOPHIC BONPOCH apH(PMETHKH, Pa3BUBAIOIIME YUCIOBYIO JTUHHIO 5—O6 KIaccoB, COOCTBEHHO
anreOpanyecKuil MaTepuall, 3JIeMEHTapHbIE (PYHKIIUH, a TAK)KE JIEMEHTHI BEPOSITHOCTHO-CTATUCTUICCKOHN JIMHUH.

B pamkax ydeOHOTO mpemmeTa «l'eoMeTpHs» TPaJWIIMOHHO M3Y4aroTCsl €BKJIMIOBAa T'€OMETPHS, SJICMEHTHI BEKTOPHOH aireOphl,
reOMETPUIECKHE TTPeoOpa3oBaHMUS.

N3ydenne BEpOSATHOCTHO-CTATUCTUUECKOTO MaTepralia OTHECEHO U K 5—6, U kK 7—9 Kiaccam.

YpoBeHb 00yueHHs — 0a30BBIi.

MatemaTuKa sSIBISI€TCS OJIHUM U3 OCHOBHBIX, CHCTEMOOOPa3yIONINX MPEAMETOB IIKOJIBHOTO 00pazoBaHus. Takoe MecTo
MaTEeMaTUKU CPEIU IIKOJIBHBIX MPEMETOB 00YCIOBIUBAET U €€ 0COOYIO POJIb C TOUKH 3PEHUSI BCECTOPOHHETO PA3BUTHS JIMYHOCTH
yuamuxcs. [Ipu 7TOM KOTHUTHBHAsS COCTaBIISIONIAs JAHHOTO Kypca IMO3BOJIsIeT 00eCeYnTh Kak TpeOyeMbli TOCYyAapCTBEHHBIM CTaHIaPTOM
HEOOXOIMMBIN YPOBEHb MAaTEMATHUECKON TOJITOTOBKH, TaK U MOBBIIIEHHBIN YPOBEHb, SIBISIFOIIUICS TIOCTATOYHBIM JIs1 YTITyOICeHHOTO
W3y4EHUS MPEIMETA.



[Iporpamma pazpaboTaHa ¢ y4eTOM aKTyaJIbHBIX 3a]]a4 BOCITUTAHUS, O0YUCHHUS ¥ Pa3BUTHS O0YUAIOIIUXCS, UX BO3PACTHBIX M MHBIX
0COOEHHOCTEH, a TaKXKe YCIOBUM, HEOOXOAUMBIX JUISl pa3BUTHS MX IMYHOCTHBIX U MO3HABATENIbHBIX KauecTB. OCOOEHHOCTH 00yUYeHUs B
KJ1acce (pa3BUBaroIIee, KOPPEKIIMOHHO-pa3BUBaroIee, paboTa ¢ 0JaApEHHBIMU JIETHMH).

OO0yueHre MaTeMaTUKE B OCHOBHOM IIIKOJI€ HAMPABIIEHO HA JOCTIKCHHUE CJIECIYIONIUX IEeH:

1) B HAIIpaBJICHHUH JINYHOCTHOI'O PA3BUTHA.

e dopmupoBaHUe IPEICTABICHUI O MaTEMAaTHKE KaK 9acTH OOIIEUETIOBEYSCKON KYIbTYPhI, 0 3HAYMMOCTH MAaTEMAaTHKH B Pa3BUTHH
IMUBWIN3AIMA U COBPEMEHHOTO OOIIECTBA;

e Pa3zBuTHE JTOTUYECKOTO M KPUTHYECKOTO MBINUICHUS, KYJIbTYPHI peUYH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIICpUMEHTY; ® DopMUpOBaHUE
WHTEJUICKTYaIbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOIO0JICHHIO MBICIUTEIBHBIX CTEPEOTHIIOB, BHITCKAIOIINX M3
OOBIZIECHHOT'O OIBITA;

¢ Bocniuranue KauecTB JUYHOCTH, OOCCIICUUBAIOIINX COIMAIBHYI0 MOOUIBLHOCTD, CIIOCOOHOCTh IPUHUMATH CAMOCTOSTEIBHBIC PEIICHNUS,

e GopMHpOBaHUE KAYECTB MBINIJICHUS, HCOOXOAMMBIX JIJIS a/IallTallid B COBPEMEHHOM MH(DOPMAIIMOHHOM OOIIECTRE;

¢ Pa3BuTHE HHTEpECa K MATEMAaTHIECKOMY TBOPUYECTBY U MAaTEeMaTHYECKHUX CIIOCOOHOCTEH;

2) B METANpeIMETHOM HAIPABJICHUH:

¢ Pa3BuTHe NpencTaBiIeHN 0 MaTeMaTHKE Kak (popMe OMMCaHUs U METO/E MTO3HAHUS JEHCTBUTEIBHOCTH, CO3/IaHUE YCIIOBUH JIJIs
proOpeTeHNs IEPBOHAYATHHOTO OIBITa MATEMAaTHIECKOTO MOJICIIMPOBAHUS;

e dopMupoBaHUE OOMIUX CITOCOOOB MHTEIUICKTYAIBHOH NEATEIBHOCTH, XapaKTEPHBIX JIJISI MATEMATHKH U SIBJISTFOIIIUXCS. OCHOBOM
TI03HABATEIHbHON KYJIbTYphI, 3HAYMMOH JIJISl pa3IHYHBIX cep YeT0BEUECKON AeITeIbHOCTH;

B IIPEIMCTHOM HAITPABJICHUU:

e OBIIaJICHNE MAaTEeMaTUHYCCKUMHU 3HAHUSIMU ¥ YMCHHSIMH, HEOOXOAUMBIMH TSI TPOAOJDKEHUST 00pa30BaHusl, U3yUSHHS] CMEKHBIX
JMCUIUTUTHH, TPUMEHEHUS B IIOBCEAHCBHOM JKU3HU;

e Co3nanue GpyHIaMeHTa JJIsl MaTEMaTHYECKOT0 Pa3BUTHS, (OPMUPOBAHUS MEXAaHU3MOB MBIIIJICHUS, XapaKTEPHBIX JIJIs1 MaTeMaTHIEeCKOU
JeSITeTbHOCTH.

Llenbro M3YYCHUS Kypca MaTeMaTHKE B 5-6 Kjaccax SIBJISICTCS CHCTEMAaTHIECKOE Pa3BUTHE TIOHSATHUS YUCIIA, BRIPAOOTKA YMEHHIA

BBITIOJIHATH YCTHO U TUCBbMEHHO apupMETHUYECKUE ICUCTBHSI HAJl YUCIIaMU, IEPEBOIUTH MPAKTHUECKHE 3a/1a4M Ha SI3bIK MAaTEeMaTHKH,
MOJIFOTOBKA YYAIIUXCS K U3YYEHUIO CUCTEMAaTHYECKUX KypcoB anreOpbl u reomeTpun. Kypc cTpouTcst Ha MHAYKTUBHOM OCHOBE C
IIPUBJICYCHUEM DJIEMEHTOB JEAYKTUBHBIX PACCY)KIACHUN. B X01€ n3ydeHus Kypca, ydamuecs pa3BUBalOT HaBbIKU BBIYMCIICHUM C
HATypaJbHBIMU YUCIIAMH, OBJIA/ICBAIOT HABBIKAMH C OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMU, TIOJIOKUTEILHBIMUA U OTPULIATEIHHBIMU
YHCIIaMH, MTOJYyYaloT MpPeACTaBIeHHE 00 NCTIOIb30BaHUH OYKB /sl 3aIMCH BBIPAKEHUN U CBOMCTB apu()METHUECKUX ICHCTBUIA,



COCTaBJICHUU ypaBHeHI/Iﬁ, MpoaOJIKAOT 3HAKOMCTBO € TCOMCTPHUICCKUMU IMOHATUAMMU, an/I06peTa10T HAaBBIKH MMOCTPOCHUA TCOMCTPHUICCKUX

¢buryp.
Llenpro n3y4yeHus Kypca anreOpsl B 7 - 9 kjgaccax sIBISETCS Pa3BUTHE BHIYUCIUTEIBHBIX YMEHUHN 10 YPOBHS, TTO3BOJISIOIIETO

YBEPEHHO HCIOJIb30BaTh UX MPH PEIICHUH 3a/1a4 MaTEMaTHKU U CMEXXHBIX NIPEAMETOB, YCBOCHHE allliapaTa ypaBHEHUH U HEPABEHCTB KaK
OCHOBHOTI'O CPEJICTBA MaTEMaTUYECKOT0 MOJEIMPOBAHUS 3a/1a4, OCYILIECTBIEHNE (YHKIIMOHAIBHON MOArOTOBKU MIKOJIBHUKOB. Kypc
XapaKTepU3yeTCs MOBBILIEHUEM TEOPETUUECKOTO YPOBHS 00YUEHUS, TOCTEIIEHHBIM YCUIHMEM POJIM TEOPETUUECKUX 0000IIEHN U
JeNyKTUBHBIX 3aKItoueHuil. [IpukiagHas HampaBIeHHOCTh PACKPhIBAET BO3MOKHOCTh U3y4aTh U peliaTh MPAKTUYECKUE 3a/1a4H.

Llenbio n3ydyeHus Kypca reoMeTpuu B 7-9 kiaccax sIBJIS€TCS CUCTEMaTHUEeCKOe U3YUEHHE CBOMCTB F€OMETPUUECKUX (pUryp Ha

IJI0CKOCTH, (POPMUPOBAHUE MPOCTPAHCTBEHHBIX MPEACTABICHUN, PA3BUTHE JIOTMUECKOTO MBIIIJIEHUS ¥ TIOJIrOTOBKA arlnapara,
HE0OXOIMMOTO JJIsl U3YYEHHSI CMEKHBIX TUCIUIUIMH U Kypca CTepeOMETPUHU B CTapiInX Kiaccax. [Ipennaraemelii Kypc mo3BoJisieT
o0ecneunTh OPMUPOBAHKE KaK MPEIMETHBIX YMEHHM, TaK U YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM MIKOJBHUKOB, a TAKXKe CIIOCOOCTBYET
JNOCTHXKEHUIO onpeiesIEHHbIX BO @I'OC TMYHOCTHBIX Pe3yIbTaTOB, KOTOPHIE B JAIBHENIIIEM MO3BOIAT yUAIIUMCS IPUMEHSATH MTOTYYEHHbIE
3HAHUS U YMEHUS JUIS PEIICHUS PA3IMYHbIX )KM3HEHHBIX 3a]1a4.

Pe3yabTaThl H3yYeHHsI MATEMATHKH
®opmupoBanne UKT-koMneTeHTHOCTH 00y4a0IIMXCH.

[Ipu m3ydeHun y4eOHOTO TpeaMeTa OOydYaloIIUEecs YCOBEPIICHCTBYIOT NMPHOOPETEHHBIE HAa TIEPBON CTYIICHH HABLIKU PAOOMbL C
unghopmayueni v onoaHAT ux. OHU CMOTYT pabOTaTh C TEKCTaMH, MPEOOPa3OBHIBATh U HHTEPIPETHPOBATH CONCPIKAIIYIOCS B HHUX
UHPOPMAIIHIO, B TOM YHCIIE:

* CHCTEMaTHU3UPOBATh, COIMOCTABIATh, AHAIM3UPOBATH, 0000IIATh M WHTEPIPETUPOBATH MH(OPMAIHIO, COJEPIKAIIYIOCS B TOTOBBIX
MH(pOPMAIIMOHHBIX 00BEKTAX;

* BBICIAITh TJIABHYIO M HM30BITOYHYI0 HH(POPMAIIMIO, BBITOIHITh CMBICIOBOE CBEPTHIBAHHE BBIICICHHBIX (DAKTOB, MBICIICH;
MPEJCTAaBIIATh UHPOPMAIIMIO B CXKATOHM CloBecHOW ¢GopMme (B BUJC IIaHA WJIM TE3UCOB) U B HATJISAHO-CHMBOJIMYECKOW (opme (B BHIE
TaOIuI, rpa@UIECKUX CXeM U JUarpamMm, KapT MOHATHH — KOHIIENTYaJIbHBIX JHArpaMM, OIIOPHBIX KOHCIIEKTOR);

* 3aMOJHATH U JOMOJHATH Ta0JIHIIBI, CXEMBI, TUArPaMMBbI, TEKCTHI.

OOyuaromuecs: YCOBEPIICHCTBYIOT HaBBIK NOUCKA UHGDOpMayuu B KOMITBIOTEPHBIX W HEKOMITBIOTEPHBIX MCTOYHMKAX WH(MOpMAIINH,
MPUOOPETYT HaBBIK (OPMYJIHMPOBAHUSL 3aIPOCOB M OMBIT HCIOJH30BAHUS TMOUCKOBBIX MammH. OHU Haydarcs OCYIIECTBIISITH MOMCK
uHpopmanmn B MHTepHeTe, MKOIHLHOM WHGOPMAIIMOHHOM TWPOCTPAHCTBE, 0a3aX MJaHHBIX W HAa TEPCOHAIBHOM KOMIIBIOTEpE C



HCIIOJIb30BAHUEM IOUCKOBBIX CEPBUCOB, CTPOUTH MOUCKOBBIE 3aIIPOCHl B 3aBUCHMOCTH OT ILI€JIM 3alpoca M aHaJUu3UpOBaTh pPE3yiIbTaThl
MIOMCKA.

OO6yuaromuecs: TpuoOpPeTyT NOTPEOHOCTH MOUCKA JTOMOJIHUTEIbHOU HHGOPMAIIUHU ISl PEIIeHHs] YUeOHBIX 3a7a4 U CaMOCTOSITEIbH 0N
MO3HABATEILHON JESITENIbHOCTH; OCBOST 3(PQEKTUBHbIE MPUEMBI TOWCKA, OPraHMU3AlMM U XPaHEHHS HHGPOpMalUMU HAa MEPCOHAIBHOM
KOMIIbIOTEpE, B MHPOPMAIIMOHHON cpesie yupexaeHus u B VHTepHeTe; mpuoOpeTyT NepBUYHbIE HABBIKM (OPMUPOBAHUS U OpraHU3aLUU
COOCTBEHHOTO MH(OPMALIMOHHOTO MPOCTPAHCTBA.

OHU yCOBEpIIECHCTBYIOT YMEHHE TiepeaaBaTh HHOOPMAIMIO B YCTHOU (opMe, COMPOBOKIAEMON ayTMOBU3YaAbHON MOIACPIKKOM, U B
MUCbMEHHON ¢opMe runepMmenua (T.€. COYETaHMsS] TEKCTa, W300pa)KeHHs, 3BYKa, CCBUIOK MEXKIY pa3HbIMH HWH(OPMAIMOHHBIMU
KOMITOHEHTAMH).

OOyyaromyiecss CMOTYT HCIOJIb30BaTh HMHGOPMALMIO Ui YCTAaHOBJIEHUS MPUYMHHO-CIEJICTBEHHBIX CBsI3ed W 3aBHCHUMOCTEH,
O0OBSICHEHUH U JI0Ka3aTEeNbCTB (PAKTOB B PA3IMYHBIX YUEOHBIX U MPAKTUYECKUX CUTYALUsX, CUTyallUsIX MOACIMPOBAHUS U MPOEKTUPOBAHMSL.

BbInycKHUKHM TOJydYaT BO3MOKHOCTh HAyUHMThCS CTPOUTh YMO3AKJIIOUEHUS M NPUHMMATh PEIICHHS HAa OCHOBE CaMOCTOSATEIHHO
MOJIyYeHHON MH(OPMALIMH, a TAK)KE OCBOUTH OMBIT KPUTUUECKOTO OTHOIIECHHUS K MOJlydaeMoi nH(OpMallui Ha OCHOBE €€ COTMOCTaBICHUS C
uH(popMaLKel U3 Ipyrux UCTOYHUKOB M C UMEIOLIUMCS dKU3HEHHBIM OIBITOM.

BoinyckHUK HayuuTcsi B 5-6 kiaccax (1Jisl UCNOJIL30BAHHMS B INOBCEJIHEBHOW KM3HU U o0ecneyeHHs] BO3MOKHOCTH
YCIIEIHOT 0 MMPOX0JIKeHHsI 00pa3oBaHusl HA 02a30BOM yYPOBHeE)

L4 OHepI/IPOBaTB Ha 0a30BOM YPOBHC MMOHATHUAMUN: MHOKCCTBO, 3JICMCHT MHOXKCCTBA, IIOAMHOXCCTBA, IIPUHAJICKHOCTD,
L4 3a,Z[aBaTB MHOJXXCCTBA IICPCUUCIICHUCM UX IJICMCHTOB;
e Haxoauts IICPCCCUCHUC, O6’be,ZII/IHeHI/Ie, IHOAMHOXCCTBO B HpOCTeﬁHIHX CUTyalusix.

B noBceaHeBHOI :KU3HM M IPH U3YyYEHUH IPYTUX MPeIMETOB:

e Pacno3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BHICKA3BIBAHUSI.
Yucaa
OmnepupoBaTh Ha 6a30BOM YPOBHE MTOHSATHUSIMH:
HATypaJbHOE YHUCIIO, IIEJIOC YHCII0, OOBIKHOBEHHAS IPO0b, JeCATUYHAS APOOb,CMEIIaHHOE YUCIIO, PAIIMOHATBHOE YUCIIO;
HCII0JIb30BaTh CBOMCTBA YMCEN U MpaBUja ACHCTBUI ¢ palliOHAIBHBIMU YUCIIAMMIIPU BHIMIOJIHCHUHM BBIUNCICHHIH,
WCIIOJIb30BaTh TMPHU3HAKK JeIuMOocTH Ha 2, 5, 3, 9, 10 nmpu BBINOJHEHUUBBIYMCICHHH M PEIICHUH HECIIOKHBIX 3a/1a4;
BBITIOJTHATH OKPYTJICHUE PAIMOHAIBHBIX YHCENI B COOTBETCTBHH C ITPaBHIIAMH,

® CpaBHUBATH pallMOHAJILHBIC YHCIIA.
B noBce1HeBHOI1 KM3HU U NIPH U3YyYEeHUH PYTUX MPeIMETOB:

® OIICHUBATH PE3YJIbTAThl BEIUMCICHUH MPU PEIICHUH MPAKTUYECKUX 3a/1a4;



® BBIIIOJHATH CPAaBHCHHUC YUCCII B PCAJIbHBIX CUTYyallUAX;
¢ COCTaBJIATH YUCJIOBBIC BBIPAKCHHUA MTPHU PCIICHUHN NPAKTHYCCKUX 3aJiaq U 3aJia4 U3 APYTUX y‘-Ie6HI)IX npeamMcToOB

YpaBHeHUsI 1 HEpaBEeHCTBA
OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU:
® PaBEHCTBO, YACIOBOE PABEHCTBO;
® ypaBHEHHE, KOPEHb YPaBHEHUS, pEIICHUE YPABHEHMUS,
® HEpPaBEHCTBA.
CraTucTHKA U TeOpHs BEPOSITHOCTEH
e [IpexncraBnaTh TaHHBIEC B BUE TaONHUIL, JUArpamm,
® YyUTaTh MHPOPMALUIO, IPEICTABICHHYIO B BUJIE TaOIHUIIbI, AUATPAMMBI.
TexcToBbIC 3a1a4YH
e PemaTe HecIOXKHBIE CIOKETHBIE 3aJla4M Pa3HbIX TUIIOB Ha BCe apuU(PMETHUECKHEIeHCTBUS;
® CTpPOUTHh MOJEIb YCJIOBHS 3anaud (B BHJE TaONMIIbI, CXEMbl, PUCYHKa), B KOTOpPOM JaHbl 3HAYEHHs] JBYX H3 TpeX
B3aMMOCBSI3aHHBIX BEJIUYMH, C LEJIbIO IOMCKA PEIICHUS 3a/1a4H;
® OCYILECTBIATh CHOCOO MOMCKA pEIIeHUs 33Jayd, B KOTOPOM pacCyXJIEHHE CTPOMTCS OT YCJIOBUS K TpPeOOBAHMUIO WM OT
TpeOOBaHNUS K YCIOBHIO;
COCTAaBJIATH IUIaH PEILICHUS 33/1a4H;
BBIJICIIATH ATAIbl PELICHUS 3a/1a4U;
UHTEPIIPETUPOBATH BBIYMCINTEIbHBIE PE3YJIBTATHI B 3aJja4€, UCCIIEI0BATh MTOJIy4YEHHOE PEIICHUE 3aa4H;
3HATh Pa3IMYUe CKOPOCTEeH 0OBEKTa B CTOSYEH BOJE, IPOTUB TEUEHUS U 110 TEUCHUIO PEKU;
pelIaTh 3a1a4M Ha HaXOKJICHUE YaCTH YMCia U YKUCIIa 10 €ro 4acTH;
pelmaTh 3ajayd pa3HbIX TUIOB (Ha pabOTy, HA IMOKYNKH, HAa JBW)KEHUE), CBS3BIBAIOIIUX TPU BEIMYUHBI, BBIICIATH ITH
BEJIMYMHBI U OTHOILIECHHS MEXKIY HUMU;
® HaxOJIUTh IPOLEHT OT YKCJIA, YACIIO IO MPOLEHTY OT HEr0, HAXOJUTh MPOLIEHTHOE
® OTHOLIEHUE JBYX YUCEJ, HAXOAUTh IPOLEHTHOE CHM)KEHHWE WIN NPOLICHTHOEHOBBIIIECHUE BEINYNHBI,
® pelIaTh HECJIOKHBIE JOTMYECKHE 3a/1aull METOJOM PacCyX ICHHIA.
B noBceAHeBHOM KU3HU U IIPH U3YYEHHUHU APYTUX NIPEAMETOB:
® BBIJBUIATh TMIIOTE3bI O BO3MOXKHBIX IIPEAEIbHBIX 3HAUEHHUAX MCKOMBIX BEJIUYMH B3aJade (Je1aTh NPUKHUIIKY)
Harasanas reomerpus
I'eomeTpnuyeckue Gpurypsl
e OmnepupoBaTh Ha 0a30BOM YpPOBHE MHOHATHSMH: (pUrypa, TOUYKa, OTPE3OK, MpsiMasi, Jyd, JIOMaHas, yroj, MHOTOYTOJbHUK,



TPEYTOJbHUK U YETHIPEXYTOJIbHUK, MPSIMOYTOJbHUK M KBAJpPAT, OKPYKHOCTb U KPYT, NPSAMOYTOJIbHBIN Napajuienenunes, Kyo,
map. M300paxaTs nzydaemble GUIyphl OT pyKH U C TOMOIIBIO JIMHEHKH U LUPKYJIS.

B HOBCC}IHEBHOﬁ KU3HHU U IIPH U3YYCHUH IPYIUX NIPEAMETOB:

pemaTh NpaKTUYECKUE 3a4a4u C IPUMEHEHUEM POCTEHIINX CBOMCTB PUryp.

I/I3MepeHI/lﬂ U BBIYUCJICHUA

BBIIIOJIHATH U3MCPCHUEC NJINH, paCCTOSIHPIfI, BCJIMYHH YTJI0B, C IOMOIIBIO HHCTPYMCHTOB JIJI1 I/ISMepeHI/Iﬁ JJINH U YTJIOB,
BBIYUCIIATH IIOMAAN IPAMOYTOJIbHHUKOB.

B noBceHeBHOI )KM3HU M TIPH U3YYECHUH APYTUX NPeIMETOB!

BBIYUCIIATE PACCTOAHHA HA MCCTHOCTU B CTAHAAPTHBIX CUTYyallHUAX, IJIOIIAAN IPAMOYTOJIbHUKOB,
BBITTOJIHATH HpOCTCfIHIHC MMOCTPOCHHUA U U3MCPCHUA Ha MECTHOCTH, HCO6XOI[I/IMI)I€B peaanOﬁ JKHU3HU.

Hcropuss mareMmaTuku

OIMUCBIBATE OTACIIBHBIC BEIJAIOIIHUECA PE3YIbTAThI, MOJYYCHHBIC B XOJC PA3BUTHUA MATCMATHKHU KaK HAYKHU,
3HATb NPUMCPBI MATCMATUUCCKUX OTKpBITI/IfI H UX aBTOPOB, B CBA3U C OTCUECTBEHHOU U BCGMHpHOﬁ HCTOpHGfI.

BhINyCKHUK TOJYYUT BO3MOKHOCTHL HAYUYMTHCA B 5-6 kiaccax (st odecrnieyeHUs: BO3MOKHOCTH YCHENIHOr0 MPOJA0JIKEHUs

o0pa3oBaHusi HA 02a30BOM H YIJIyOJIEHHOM YPOBHSX)
Yucaa

OnepupoBaTh MOHATUAMU: HATYPAJIbHOE YMCIIO, MHOXKECTBO HATYpaJbHBIX YHUCEN, 1LIEJI0€ YUCI0, MHOKECTBO LIEJIBIX YHUCET,
OOBIKHOBEHHAs1 JIpoOb, AeCATUYHAS APOOb, CMEIIaHHOE YHCIIO, PAlMOHAIBHOE YHCI0, MHOXKECTBO DPAIlMOHAIBHBIX YHCET,
reoMeTpruuecKas HHTEPIIpETals HaTypadbHbIX, LEIbIX, PAllMOHAIbHBIX;

MOHUMATh U OOBSICHATH CMBICI MO3UITMOHHON 3aITUCH HATYPAJIbHOTO YHCIIA;

BBITIOJIHSTH BBIUMCIICHUS, B TOM YHCJIE C UCIIOJIb30BAaHUEM IIPHUEMOB PAIIMOHAIBHBIX BBIYUCICHUH, 000OCHOBBIBATH aJITOPUTMBI
BBITIOJIHEHUS JICHCTBUH;

WCIIOJIb30BaTh TMPU3HAKK JaeauMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMMBbl M NpPOU3BEICHUS YKCEN IPU BBITOJTHEHUH
BBIYUCJICHUH U PEIICHUU 3aJ1a4, 000CHOBBIBATH MPU3HAKH JICTUMOCTH;

BBITOJIHATH OKPYIJICHUE PAlIMOHAIBHBIX YHCEN C 3aJJaHHOW TOUYHOCTHIO;

yIOPSIOYMBATh YKCJIa, 3allMCaHHBIC B BHJAEC OOBIKHOBEHHBIX W JIECATHYHBIX

poOeit;
Haxoautb HOJI 1 HOK uucen u ucnonb3oBaTh UX NP PELICHUN 3a/1a4;
ONIEPUPOBATHIIOHATUEM  MOJYJIb YHUCIla, FEOMETPUYECKass ~ MHTEPIPETALUSAMOAYJIS YHUCIIA.

B noBce1HeBHOI1 JKM3HU U NIPU U3YYECHUM JIPYTUX NPeIMETOB!

MPUMEHATh MPaBHUJIa MPUOIMKEHHBIX BBIYUCICHUM MPH PEIIeHUH NMPaKTUUYECKUX33a7a4 U PEIICHUH 33/1a4 IPYTHX y4eOHbIX



MPEIMETOB;
BBITIOJTHATh CPAaBHEHHUE PE3YyJIbTATOB BBIUMCICHUN MPU PEHICHUU MPAKTHUUECKUX3a7ad, B TOM - YUCIE MPUOIUKEHHBIX
BBIYHCJICHMI;

COCTAaBJIATh YHCIIOBBIE BHIPAKEHUS U OLIEHUBATh WX 3HAYEHUS IPHU PELICHUUIPAKTHUECKUX 33]1a4 U 3a/1a4 U3 APYTUX YUEOHBIX
MIPEIMETOB.

ypaBHeHI/lﬂ H HEPABCHCTBA

OHCpHpOBaTB MOHATHUAMM: PABCHCTBO, YUCJIOBOC PABCHCTBO, YPABHCHUC, KOPCHbYPABHCHUA, pCIICHNEC YPABHCHUSA, YUCIIOBOC
HCPaBCHCTBO.

CraTucTHKA U TeOpHs BEPOSITHOCTEH

OnepupoBaTh NOHIATUAMHU: CTOIOYATHIE U KPYTOBbIE TUarpaMMbl, TaOJMLbIIAHHBIX, CpeHEE apu(PMETHIECKOE,
U3BJIEKaTh, MHPOPMAIUIO, IPEJICTABICHHYIO B Ta0NMIIAX, HA IUAarpaMMax;
COCTaBJIATH TaOJIUIIbI, CTPOUTH JUArpaMMbl Ha OCHOBE JJAHHBIX.

B noBceHeBHOI KM3HU U NIPU U3YYEHUH APYTUX MPeIMETOB:

HU3BJICKAaTb, HWHTCPIPETUPOBATE H Hp€06p3,30BI)IBaTI) I/IH(l)OpMaHI/II-O, MNpCACTAaBJICHHYIO B Ta6J'II/IIIaX H Ha aOuarpamMmax,
OTpaXXarouyro CBOMCTBA HNXapPaKTCPUCTUKHN PCAJIBHBIX ITPOLCCCOB U SIBIICHUH.

TexcToBBIE 3a1aUN

PemaTe mpocThie U CI0KHBIE 33/1a4U Pa3HBIX TUIIOB, a TAKXKE 33/1a4M MOBBIIIEHHON TPYIHOCTH;

UCIIOJIb30BaTh pa3Hble KPAaTKHUE 3alMCH KaK MOJEIN TEKCTOB CIOXHBIX 33/a4 JJI MOCTPOCHHS MOMCKOBOM CXEMbI M PEIICHHUS
3ajady;

3HATh U MPUMEHATH 00a criocoba Moucka penieHus 3aaa4 (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS K TpeOOBaHUIO);
MOJICITUPOBATH PACCYXKACHUSI MPU MTOMCKE PEIISHUS 3a/1a4 C TTOMOIIbIO Ipad-CXeMBbl;

BBIJICTISIT ATAIbI PEHICHUS 33[]a4M U COJIEp>KaHHe KayKJI0To dTarna;

WHTEPIPETUPOBATH BRIYUCIUTEIBHBIE PE3YNIbTATHI B 33]]a4€, UCCIIEI0BATh MOJYYCHHOE PEIICHUE 3a1a4u;

aHAJIM3UPOBATH BCEBO3MOKHBIE CUTYAIlMU B3aMMHOIO PACIOJIOKEHHUS JIBYX OOBEKTOB M M3MEHEHHUE WX XapaKTEPUCTHK MPH
COBMECTHOM JIBIKEHUU (CKOPOCTh, BPEMSI, PACCTOSIHUE) TIPU PEUICHUH 3a/1a4 Ha IBUXKEHUE JBYXOOBEKTOB KaK B OJIHOM, TaK U
B IIPOTHUBOIIOJIOKHBIX HAMPABICHUSX;

HCCIIe0BaTh BCEBO3MOXKHBIE CUTYallMK MPU PEUICHUH 3a/1a4 Ha JBUKEHUE 10 PEeKe, paccMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;
penaTh pa3HOOOpa3HbIC 3a/1a4U «HA YACTHY,

penath 1 000CHOBBIBATh CBOE PEIICHUE 3a/1a4 (BBIIEIATH MATEMATHIECKYI0 OCHOBY) HA HAXOXKJCHHE YaCTH YUCHA U YHCIa 110
€ro 4acTH Ha OCHOBE KOHKPETHOTO CMBICIIA APOOH;

OCO3HaBaTh W OOBACHATH HJICHTUYHOCTh 3a7ad PAa3HBIX THIIOB, CBS3BIBAIONINX TPU BEIMYUHBI (HAa paboOTy, HA MOKYIKH, Ha



JBUKEHHE); BBIIEIATh 3T BEJIUYHMHBI U OTHOIIEHMS] MEXAY HUMH, NPUMEHATh MX MPU PEIICHUU 3aj]ad, KOHCTPYHpPOBAaTh
COOCTBEHHBIE 33/1a4M YKa3aHHBIX THUIIOB.
B noBcexHeBHOI KM3HU M IIPH U3YYECHUH APYTUX NPEeIMETOB!
® BBIJCIATH NPHU PEIICHUH 3aJa4 XAPAKTEPUCTHUKU pAacCMaTPUBAEMOIl B 3ajaye CHUTyallud, OTJIMYHBIE OT peanbHbIX (TE€, OT
KOTOPBIX a0CTparupoBaINCh), KOHCTPYUPOBATh HOBBIE CUTYAllMU C YYETOM 3THUX XapaKTEPHUCTUK, B YACTHOCTHU, MPU PELICHUU
3a/1a4 Ha KOHILIEHTPALlM, YYUTHIBATh IUNIOTHOCTh BEIECTBA;
e pemarh U KOHCTPYUPOBATH 3aJaud HA OCHOBE PACCMOTPEHHUS pPEAbHBIX CUTYyallMid, B KOTOPBIX HE Tpedyercs TOYHBIN
BBIYUCIIUTENbHBIN PE3yJIbTaT;
e pemarh 33Ja41 Ha JIBM)KEHHE IO PEeKe, pacCMaTpHUBasl pa3Hble CUCTEMBbI OTCYETA.
I'eomeTpnyeckue purypnl
e l3BiekaTh, MHTEPIPETHUPOBATH U TNPeoOpa3oBbIBaTh HH(MOpPMAIMIO O TIeOMETPUYECKHX (Urypax, MpeACTaBICHHYI Ha
YepTexKaAX;
® 1300pakaTh U3ydyaeMble QUTYPHI OT PYKH.
HN3mepeHus u BBIYMCJICHUSA
® BBINOJHATh U3MEPEHUE JUINH, PACCTOSIHUM, BEJIMYHH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB Il U3MEPEHUI JJIMH U YIJIOB;
® BBIYHCIATH IUIOMIAN IPIMOYTOJIBHUKOB, KBaJIPaTOB, 00bEMbI MPSIMOYTOJIbHBIX MMapajlielenuneoB, KyOoB.
B noBceHeBHOI )KM3HU M NIPH U3YYCHUM APYTUX NPEeIMETOB!
® BBIYHCIATH PACCTOSHUS Ha MECTHOCTHM B CTaHJAPTHBIX CUTYyalMsX, IUIOIIAJM YYacCTKOB MPSAMOYTOJIbLHONH (QOpPMBI, 00BEMBI
KOMHAT;
® BBINOJIHATH MPOCTEUIITNE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B pealbHOMKU3HH,
® OIICHMBAThH Pa3MEPbI pealbHbIX 00BEKTOB OKPYKAIOIIETO MHUPA.
HUcropusi MaTeMaTHKHU
e XapakTepHu30BaTh BKJIAJ] BHIIAIOIIUXCSI MATEMATHKOB B Pa3BUTHE MAaTEMAaTUKUU WHBIX HAyYHBIX 00JIacTeil.

BeinyckHUK HaydyuTess B 7-9 kiaccax (sl MCHOJb30BAHHMS B NMOBCEJIHEBHON KM3HH M o0ecnevYeHHs BO3MOKHOCTH
YCIIEIHOT 0 MPOI0JIKeHHsI 00pa3oBaHusi HA 02a30BOM YPOBHeE)
DJIeMEeHTbI TEOPUM MHOKECTB U MaTeMATHYECKOI JIOTUKH
OnepupoBaTh Ha 6230BOM YPOBHE MOHATUSIMU: MHOKECTBO, JIEMEHT MHOKECTBA, ITOJIMHOKECTBO, TPUHAIC)KHOCTH;
® 33/]aBaTh MHOXECTBA IEPEUUCICHUEM UX FIIEMEHTOB;
® HaxOJUTh NepeceueHne, 00beTUHEHNE, TOJIMHOXKECTBO B TIPOCTEHININX CUTYAIIHSIX;
e OlepupoBaTh Ha 0A30BOM YpOBHE MOHITHUSIMU: ONIPEACIICHHE, AKCUOMA, TEOpEeMa, J0Ka3aTeIbCTBO;




® [IPUBOJIWUTH NPUMEPHI U KOHTPIPUMEDPHI U1 NOATBEPIKICHHS CBOUX BBICKA3BIBAHUM.

B noBceHeBHOI )KU3HU U TPU U3YYEHHUHU APYTUX MPEAMETOB:
® HCIIOJIB30BaTh rpaUuecKoe MPECTaBICHIUE MHOXKECTB JUISI ONMUCAHUS PEaTbHBIXIIPOIIECCOB U SBJICHHM, TPH PEIICHUH 3a/1a4
JIPYTHX YYEOHBIX TPEIMETOB.
Yucaa
OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU:
® HaTypaJbHOE YHCIIO, [IEJI0€ YHUCII0, OOBIKHOBEHHAS APOOb, ACCATUYHAS JPOOh,CMEIIaHHasl Ip0o0Ob, palluOHATILHOE YHCIIO,
apuMeTHUeCKUil KBaApaTHBI KOPEHb;

® JCNOJIb30BaTh CBOKCTBA YHCEI U MPABUJIA JEHCTBUI IIPU BBINOJIHECHUUBBIYUCICHU;

® CMOJB30BaTh MpU3HAKKU JenumocTH Ha 2, 5, 3, 9, 10 mpu BHINOTHEHUUBBIYUCICHUHN U PEIICHUH HECIOKHBIX 3a7a4;
® BBINOJHATH OKPYTJICHHE PAllMOHATIBHBIX YHCET B COOTBETCTBUH C NMPABUJIAMH;

® OIICHMBATh 3HAUYCHUE KBAJPATHOTO KOPHSI U3 MOJOKUTEIHLHOTO IIEJI0T0 YHUCTIa;

[ J

pacmno3HaBaTh pallMOHAIBHBIE U UPPALMOHATILHBIC YUCTIA;
® CpaBHMBAThH YHCIIA.
B noBce1HeBHOI KM3HU U NIPU U3YYEHUH APYTUX MPeIMETOB:
® OLICHMBATh PE3YJIbTAThl BHIYMCICHUI PU PEIICHUHU IPAKTUYECKUX 33]1a4;
® BBINOJHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYaIUsAX;
® COCTaBJISITh YMCJIOBBIE BBHIPAKEHUS MIPU PEIICHUH MMPAKTUYECKUX 3a7a4 U 3aJ[a4 U3JAPYTUX YU4eOHBIX MPEIMETOB.
ToxapecTBeHHbIE IPe00pa3oBaHUS
e BrimonHATh HecHOXKHBIE MpeoOpa3oBaHUs JJIs BBIYMCICHUS 3HAYCHHM YHUCIIOBBIX BBIPAKECHUM, COAEPIKAIIUX CTEIEHH C
HATypaJIbHBIM [10KA3aTEJIEM, CTEIIEHHU C LIEJIBIM OTPULIATENILHBIM IT0KA3aTEIEM;
® BBINIOJIHATH HECTIOKHBIE MPe0oOpa30BaHus LEIbIX BRIPAKECHHHN: pacCKphIBaTh CKOOKH, MPUBOJUTH TIOIOOHBIE CllaraeMble;
® UCIIOJIb30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaIpaT CyMMBI, KBaJpaT pa3HOCTH, PA3HOCTh KBaJpaToB) s
VIIPOILIECHUS BBIYUCIICHUI 3HAYEHU I BBIPAKEHUM;
® BBINIOJIHATH HECTIOKHBIE MPeoOpa3zoBaHusl JPOOHO-TMHEHHBIX BRIPAKEHUH UBBIPAKCHUM ¢ KBAJAPATHBIMU KOPHSIMHU.
B noBceHEeBHOM KU3HU M NIPU M3YYECHUU APYTrUX NPEeAMETOB:
® [IOHMMATh CMBICJI 3aIIMCU YUCJIA B CTAHJIAPTHOM BUJIE;
e omnepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aMUCh YUCIIay.
YpaBHeHHsI M HEPABEHCTBA
OnepupoBaTh Ha 6230BOM YPOBHE IMOHSATHUSIMHU:
® PpPaBEHCTBO, YHCIIOBOE PABEHCTBO, YPABHEHUE, KOPEHb YPABHEHHUS, PELICHUE YPAaBHEHUSI, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO,



pEIIEHNE HEPAaBEHCTBA,

IIPOBEPSATH CIIPABEIIMBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;

penaTh JMHEHHbBIE HEPAaBEHCTBA U HECIIOKHBIE HEPAaBEHCTBA, CBOAIINECS K JINHEVHBIM;
peniaTh CUCTEMBI HECJIOKHBIX JTUHEHHBIX YPaBHEHUI, HEPaBEHCTB;

MIPOBEPATD, ABISETCS JIU JAHHOE YUCJIO PEIICHNEM YpaBHEHUS (HEPABEHCTBA);

pemaTh KBaJpaTHbIe ypaBHEHUS 110 (opMyJie KOPHEH KBaJAPAaTHOTO YpaBHEHUS;
M300pakaTh peLlIEHUs] HEPABEHCTB M X CUCTEM Ha YMCIOBOU MPSIMOM.

B noBceHeBHOM KU3HU M MIPU U3YYEHUHU APYTUX MPEeAMETOB!
® COCTaBJISITh M PEIIATh JIMHEHHBIC YPAaBHEHUS MPU PEIICHUU 3a]1a4, BOZHUKAIOIIUX BAPYTUX YUEOHBIX MpeIMeTax.
DO yHKIUA
e HaxoauTs 3HaueHHE PYHKIIUHU 10 3aJAHHOMY 3HAUCHHIO apTyMEHTa;
® HaXOJWTh 3HAYCHHE apTyYMEHTA IO 3aIaHHOMY 3HAUYCHHIO (DYHKIIMU B HECJIOKHBIXCUTYAIIUSX
® OIpEeAeNATh MOJO0KEHHE TOYKM MO €€ KOOpAMHATaM, KOOPAWHATHI TOYKM MO E€EIMOJIOKEHHUIO HAa KOOPAWHATHOW INIOCKOCTH;
e 1o TpaduKy HAXOAWTH OONACTH OMNPECICHUS, MHOXECTBO 3HAYCHUH, HYJIU (PYHKIHUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHUs U YObIBaHUSA, HAUOOJbIIIEe U HAaUMEHbIIee 3HaYeHUs QyHKIUY;
® CTpouTh rpaduk TMHEHHON PyHKINH;
® TMpOBEpATh, SABIACTCS JU JaHHBIM Tpaduk rpadukoM 3amaHHOW (GyHKUMM (JIMHEWHOW, KBaJApaTUYHOH, OOpaTHOMU
IPONOPLUUOHAIIBEHOCTH);
® ONpeneNsITh NPUOIMKEHHBIC 3HAUCHUSI KOOPIMHAT TOUKH MepecedeHus rpaduKoB PyHKIIHIA;
e omnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUSAMHU: TOCIEAOBATEIBLHOCTD, apudMeTHUYecKasi MpPOTPeccHsi, IeoMeTpUuuecKas
IpOrpeccusi;
® pemiarh 3a/la4dl Ha MPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITH MOJYYEeH HEMOCPEJICTBEHHBIM IOJCYETOM 0€3 MPUMEHEHHUS
dhopmyi.
B noBce1HeBHOI KM3HU U NIPU U3YyYEeHUH APYTUX NPeIMETOB:
® HCIIOJIb30BaTh TpadUKU peallbHbIX MPOIECCOB U 3aBUCHUMOCTEN ISl OMpEeNIeHUs WX CBOMCTB (HauOOJNbIIME U HAMMEHbBIINE
3HAYEHUS!, TPOMEKYTKH BO3PACTAHUS U YOBIBAHUS, 0OJIACTH TIOJOKUTEIHHBIX M OTPUIIATEBHBIX 3HAYSHHUH U T.I1.);
® WCIIOJI30BaTh CBOMCTBA TMHEHHOW PYHKIMH U ee TpaduK MpU PelIeHnuH 3aa4 U3APyTruxX y4eOHbIX MPeIMETOB.
CraTucTHKA U TeopHsl BEePOSITHOCTEN
e lMeTh mpejcTaBlieHNE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIYyYalHOTO COOBITHS, KOMOMHATOPHBIX 3aj[a4ax;
® pelmIaTh NPOCTEeIne KOMOMHATOPHBIE 3a]IJaYl METOJIOM MPSIMOTO HOPTaHU30BAaHHOTO Tepedopa;
® T[IPE/CTaBIIATH JaHHBIC B BUJIE TAOJHII, TUArpamMmm, rpadukoB;



YUTaTh UHPOPMALUIO, IPEICTABICHHYIO B BUJIE TAOIMIIbI, AUArPAMMBI, rpauKa;
OIpeEATh OCHOBHBIE CTATUCTUYECKNE XAPAKTEPUCTUKU YUCIOBBIX HAOOPOB;
OLICHUBATh BEPOSATHOCTH COOBITHS B POCTENIINX CITyYasix;

MMETh MPEJICTABIEHUE O POJIH 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SIBICHUSX.

B noBceHeBHOIM KWU3HU U NIPU U3YYeHHUHU APYTUX NPeIMETOB:

OLICHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM Iepedopa;

MMETh MPEICTABIEHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

CpaBHMBATh OCHOBHbBIE CTATUCTHUECKHE XapaKTEPUCTUKH, MOJYyUYEHHBIE B MpOIECCe PElICHUs MPUKIATHON 3a/1a4u, U3yUYEHUsI
pEaNbHOTO SBJICHHUS;

OLICHMBATh BEPOSATHOCTH PEaJIbHBIX COOBITUN U ABJIICHUN B HECIIOKHBIX CUTYyalHsIX.

TexcToBbIC 3a1a4YH

Pemiate HECIOXKHBIE CIOKETHBIC 337]a4M Pa3HBIX TUIIOB HAa BCE apu(METUUECKUE JCHCTBHUS;

CTPOUTH MOJIENIb YCJIOBHS 3a7aud (B BUIC TAONHIIBI, CXEMbl, pUCYHKA WU YPaBHEHHS), B KOTOPOM JaHBI 3HAUYCHUS JBYX W3
TpEeX B3aMMOCBS3aHHBIX BEJIMYWH,C 1IETBI0 MIOUCKA PEIICHUS 3a/1a4H;

OCYHIECTBJISITh CIIOCOO TMOMCKA PEIIeHUs 3aJauyd, B KOTOPOM pPaCCYXACHHE CTPOUTCSA OT YCJIOBHS K TPeOOBAaHUIO WM OT
TpeOOBaHUs K YCIOBHIO;

COCTABIIATH IUJIaH PEIICHUS 3a/1auH;

BBIJICJISITh ATAIbI PEUICHUS 3a/1a4U;

UHTEPIPETUPOBATH BHIYUCIUTEIbHBIC PE3YNIbTATHI B 33]]a4€, UCCIIEI0OBATh MOJYYEHHOE PEIlICHUE 3a]auu;

3HATh pa3IU4Me CKOPOCTEH 00BEKTa B CTOSAYEH BOJIE, TPOTUB TEUEHUS U MO0 TEUCHHUIO PEKH;

peliaTh 3a/1a4M Ha HaxXOKJCHHE YacTH YMcia U YKclia Mo ero YacTH,

pemiath 3a7aud pa3HbIX TUIOB (Ha padOTy, Ha TMOKYIKH, HA JBUXKEHHUE), CBS3BIBAIOIIUX TPU BEJIUYUHBI, BBIIACIATH 3TU
BEJTUYMHBI U OTHOIICHUS MEXKIY HUMHU;

HAXOJUTh MPOILIEHT OT YHUCJA, YUCIO IO MPOIEHTY OT HEro, HaXOJUTh MPOIIEHTHOE CHI)KEHUE WMIIM MPOILIEHTHOE IMOBBIIICHUE
BEITNYNHBL;

peniaTh HECJI0KHbIE JIOTUYECKUE 3a/1a4d METOJIOM PaCCyKACHUI.

B noBce1HeBHOI1 KM3HU U NIPU U3YYEHUH IAPYTUX NPeIMETOB:

BbIABUTATH I'MIIOTC3bI O BO3MOJKHBIX IIPCACIbHBIX 3HAYCHUAX NCKOMBIX B 3a/1a4C BCIIMYNH (I[GJI&TB HpI/IKI/I,[IKy).

I'eomerpuueckue Gpurypsi

OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHIMH T'€OMETPUIECKUX PUTYD;
M3BIIEKaTh HHPOPMAIIUIO O TEOMETPHUECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKax B SIBHOM BUJIE;



® -MIPUMEHSTH JUISI PEIICHUs 3a]]a4 reoMeTpudeckre (GakThl, €CIU YCIOBHS UX MPUMEHEHUS 3a/1aHbl B SIBHOU (hopMme;
e pemiaTh 33Ja4d Ha HAXO0XKJACHUE T€OMETPUUYECKUX BEIUYMH MO 00pa3liaM WIHaITOPUTMAM.
B noBce1HeBHOI1 KM3HU U NIPU U3YyYEeHUH IPYTUX NPeIMETOB:
® ICMOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (UTYpP ISl PEIICHUs THUMOBBIX 3a]a4, BO3HUKAIOUIUX B CUTYyallMAX TMOBCEIHEBHOMN
KU3HHU, 337129 MPAKTUIECKOTO COJCPKAHMUS.
OTHOlIEHUA
e OmnepupoBarh Ha 0a30BOM YpOBHE TMOHATUSIMH: PABEHCTBO (UTYp, paBHBICE (QUTYPBI, PABEHCTBO TPEYTOJIbHUKOB,
MapauiebHOCTh MPSAMBIX, TEPIEHANKYISIPHOCTD MPSIMBIX, YTIIbI MEXIY MPSMBIMU, IEPIICHIUKYIISP,HAKIIOHHAS, TPOCKIIUS.
B noBceHeBHOI1 JKM3HU U TIPU U3YUEHUHM IPYTUX NPeIMETOB!
® CMOJIb30BaTh OTHOIICHUS JJIS PEUICHUS MPOCTEHIITNX 3a1a4, BO3HUKAIOIIUX BPEaTbHOM KU3HHU.
N3mepeHust ¥ BLIYMCJIEHUSA

e BuINoMHATH U3MEPEHUE JITTUH, PACCTOSIHUMN, BEIMYUH yTIIOB, C TIOMOIIBIO UHCTPYMEHTOB JJIsl U3MEPEHUM JUTHH U YTJIOB;
® MPUMEHATH (QOpMyJbl TMEPUMETpPa, IUIOMIAAU M OObeMa, TIUIOMAAX TIOBEPXHOCTU OTJEIbHBIX MHOTOTPAHHUKOB TP
BBIYUCIICHUSX, KOT/Ia BCE TAaHHBIC UMEIOTCS B YCIIOBUH,
e mpumeHsaTh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOILICHUS ISl BBIYMCICHUS UTHH, PACCTOSIHUM, ITOIIaei
B IIPOCTEHIINX CIyYasx.
B noBceHeBHOI )KM3HU U NIPU U3YyYEHHUH IPYTUX MPeAMETOB:
® BBIYHCIATH PACCTOSHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYAIUSX, TUIOMIAIM B MPOCTEUIINX CIy4asiX, IPUMEHITh (HOpMYIIbl B
NPOCTEHIINX CUTYAIUSIX B TIOBCETHEBHOM JKU3HH.
I'eomeTpuyeckue mocTpoeHust
e U300paxkaTh TUMIOBBIE IJIOCKUE GUTYPBI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C MIOMOIIbIO HHCTPYMEHTOB.
B noBceHeBHOI KU3HU U IPU U3YYEeHHUHU APYTUX NPeIMETOB:
® BBINIOJIHATH MPOCTEUIITNE TTOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIEC B peabHOM JKU3HH.
I'eomeTpuyeckue npeodpa3oBaHus
e Crpouth GuUrypy, CAMMETPUYHYIO TaHHOHW (PUType OTHOCUTEIHHO OCH U TOUYKH.
B noBceHeBHOI *KM3HU U MIPU U3YyYEHHUH IPYTUX MPeIMETOB:
® pacro3HaBaTh JABM)KEHHE OOBEKTOB B OKPYIKAIOIIEM MUPE;
® pacrno3HaBaTh CUMMETPUYHBIC (DUTYPHI B OKPY>KAIOIIEM MUPE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH
e OrnepupoBarh Ha 0a30BOM YpPOBHE IMOHSTHUSMHU BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHHE BEKTOpA Ha YHCIIO,KOOPAWHATHI Ha
MJIOCKOCTH;



® ONpEIENITh NPUOIMKEHHO KOOPAMHATHI TOUKH 110 €€ N300paKeHHUIO Ha KOOPAMHATHOM IJIOCKOCTH.
B noBcenHeBHOI KU3HU U NIPH U3YYEHUH APYTUX NPeIMETOB:

® HCIOJIB30BaTh BEKTOPHI Ul PEIICHHS IPOCTEUIINX 3a1a4 Ha ONPEJEICHUE CKOPOCTH OTHOCHTEIIBHOIO IBUKCHMS.
HcrTopust MaTeMaTHKH

e OnuceIBaTh OTACIIBHBIC BBITAIOIINUECS PE3YJIBTATHI, IOJYYECHHBIE B X0JI€ PA3BUTUAMATEMAaTUKH KaK HAYKHU;

® 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON U BCEMUPHOM UCTOPUEH;

e [IOHMMAaTh POJb MATEMATHUKH B pa3BUTHH Poccun.

MeToanl MATEMATHKH

e BriOupars noaxoAsmuil U3y4eHHbIA METOJT JUIsl pelIEHUS] U3YYEHHBIX TUIIOB MaTEMaTUYECKUX 3a/1ay;

e [IpuBoauTh NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYIKAIOIIEH IEHCTBUTEIBHOCTH U IPOU3BEICHUSX UCKYCCTBA.
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCHA B /-9 Kjaccax i olecrie4eHUs] BO3MOKHOCTH YCHELIHOTO MPOAOJIAKEHUS
o0pa3zoBaHusi Ha 0a30BOM U YIJIyOJICHHOM YPOBHSIX
DJIeMEeHThI TEOPUH MHOKECTB U MaTEeMAaTHYECKOM JIOTUKH

OnepupoBaTh MOHATUIAMU:
® OIpe/CIICHUE, TEOpeMa, aKCMOMa, MHOXECTBO, XapaKTEPUCTUKHM MHOXKECTBA, SJEMEHT MHOXKECTBA, MYCTOE, KOHEYHOE U
0ECKOHEYHOE MHOKECTBO,ITOJIMHOXKECTBO, MIPUHAJIC)KHOCTh, BKIIOUEHHE, PABEHCTBO MHOYKECTB;
e 1300pa)kaTh MHOXKECTBA M OTHOIIIEHHE MHOKECTB C TIOMOIIbIO KPYroBDiepa;
® ONpeAeNITh MPUHAIIC)KHOCT dJIEMEHTAa MHOXKECTBY, O0BEIMHEHUIO UTTEPECEUCHUIO MHOYKECTB;
® 33J1aBaTh MHOKECTBO C TTOMOIIIBIO IEPEUUCIICHHUSI DIIEMEHTOB, CJIOBECHOTO OITMCAHMUS;
® ONEPUPOBATH MOHATUAMHU: BHICKA3bIBAHUE, UCTUHHOCTD U JIOKHOCTH BBICKA3bIBaHMS, OTPUIIAHUE BHICKA3bIBAHUM, OMIEpaLIK HAT
BBICKA3bIBAHUSMM: U, WM, HE, YCIOBHBIC BhICKa3bIBaHUS (MMILTUKAIINH);
® CTPOWTH BbICKA3bIBaHUsI, OTPUILIAHUS BHICKA3bIBAHUH.
B noBceHeBHOM KU3HU ¥ IPU U3YYEHHUH APYTUX MPeIMETOB:
® CTPOWTH LIETIOYKH YMO3AKIIOUCHUH Ha OCHOBE MCITOJIB30BAaHUS MTPABUII JIOTHUKH;
® JCIOJb30BaTh MHOXKECTBA, OTIEPAIIMH C MHOYKECTBAMH, UX TpapuUecKOSIIpeACTaBICHNE IS ONMCAHUS PEATbHBIX MPOIIECCOB U
SIBJICHUM.
Yucaa
e OrnepupoBaTh MOHATUSAMH: MHOXKECTBO HATYpPaJIbHBIX UYMCEJ, MHOXECTBO IIEJBIX YHMCEJ, MHOXXECTBO PAIlMOHATIBHBIX YHCEI,
UPPALMOHAIBHOE YHWCJIO, KBAJAPATHBIA KOPEHb, MHOXECTBO JACHCTBUTEIBHBIX YHCEJI, T'€OMETPHUYECKas HHTEPIPETALUS
HaTypaJIbHBIX, LEJIbIX, PALIMOHAIBHBIX, JEMCTBUTEIBHBIX YHCEN;
® TIOHUMATh U OOBSICHITH CMBICI IMO3UIIMOHHON 3aMMUCH HATYPaIhHOTO YUCIIA,



BBITTOJIHATDH BBIYMCIIEHUS, B TOM YHUCJIE C UCIIOJIB30BAHUEM IIPUEMOB PAllMOHAIBHBIX BEIYMCIICHUM;
BBIIIOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YUCEN C 3aJAHHOU TOYHOCTBIO;
CpPaBHUBATh PALMOHAIBHBIC U UPPALMOHAIBHBIE YHUCIIA;

MPEACTABIATh PAllMOHAIBLHOE YHCIIO B BUJIE JCCATUYHON ApooH
YIOPSIIOYMBATH YKCIIA, 3alMMCAHHBIC B BUJIE OOBIKHOBEHHOW U JIECATUYHON APOOH;
HaxoauTh HO/] m HOK uuncen u ncnonb30BaTh UX MPU PELICHUM 33]1a4.

B noBceHeBHOI KM3HU U NIPH U3YYEHUH APYTUX MPeIMETOB:

MIPUMEHATH MPaBWIa MPUONKEHHBIX BBIUUCICHUN TIPU PEIICHUHM MPAKTUYCCKUX 3a7a4 U PEIICHUH 3a7ad JPYTUX YIeOHBIX
MPEIMETOB;

BBITIOJTHATh CPAaBHEHHUE PE3YJbTATOB BBIYUCICHUW TIPH PEHICHUW TNPAKTHYECKUX 3a/]ad, B TOM YHCJIE NPUOIMKEHHBIX
BBIYHCJICHUM;

COCTaBJISITh U OIIEHWBATH YUCIOBBIC BHIPAKCHHS TIPH PEIICHUH NMPAKTUYECKUX 3a/1a4 U 33J1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;
3aIUCBhIBATh U OKPYIJISATh YUCIIOBBIE 3HAUYCHUS PEATIbHBIX BEJIMYHUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHU.

ToxnecTBeHHbIE TPe0Opa3oBaAHUSA
-OneprpoBaTh MOHATHSIMH CTETICHH C HATYPAJbHBIM ITOKA3aTeIeM, CTETICHH C IEJIBIM OTPUIATEIbHBIM [TOKA3aTelIeM;

BBIMOJTHATH MPEOOPA30BAHUS TICIIBIX BHIPAKCHUH: JCUCTBUS C OJTHOWICHAMU (CIIO’KEHUE, BBIYUTAHHE, YMHOXKEHUE), NCHCTBUS
C MHOTOWICHAMH (CJIOKCHUE, BRIYUTAHUE, YMHOXKCHHE);

BBIMIOJIHATh PAa3IOKCHHE MHOTOWICHOB Ha MHOXHTEIH OJHUM U3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY, TpYIIHPOBKA,
UCTIOJIb30BaHKUEe (DOPMYJT COKPAIIICHHOTO YMHOKEHUS;

BBIJICIISITh KBAIpaT CyMMBI M Pa3HOCTH OJHOYJICHOB;

pacKJIapIBaTh HA MHOXKUTEIIH KBaIPATHBIA TPEXUJICH,

BBITIOJTHATH MTPEOOpa30BaHMsI BRIPAKCHHUN, COACPIKANIUX CTCTICHU C LEIBIMH OTPUIATEILHBIMU TIOKA3aTEIISIMH, TIEPEXOUTh OT
3aIlMCH B BUJIC CTETICHH CIICJIBIM OTPHUIIATEIILHBIM MTOKa3aTeNIeM K 3aIlUCH B BHJIE IPOOH;

BBITIONTHSATH MPeoOpa3zoBaHus JPOOHO-PAIIMOHATBHBIX BRIPAKEHUHN: COKpallleHne Ipo0el, mpuBeaeHne anredpandeckux apooeit
K o0mieMy 3HaMEHATEINI0, CJIOKEHUE, YMHOKEHUE, JIeJIeHHe anredpandeckux apoOeil, Bo3BeneHue anredpandeckoil Apodu B
HATypaJbHYIO U Iy OTPUIATEIILHYIO CTEIICHB;

BBITIOJTHSATH MTPE00pa30BaHMs BRIPAKECHHIA, COIEPIKAIUX KBAPATHBIE KOPHHU;

BBIICTISATH KBAAPAT CYMMBI WJIM PA3HOCTH JIBYUYICHA B BBIPAXKCHUSIX,COACPKAIINX KBAIPATHBIE KOPHH,



BBITIOJTHATH MTPe0oOpa30BaHUs BEIPAXKEHUM, COJEPIKAIIUX MOIYb.

B noBceHeBHOIM KU3HU U IPU U3YYEeHHUHU APYTUX NPeIMETOB:

BBINIOJIHATH NPeoOpa30oBaHus U ACUCTBUS C YUCIAMH, 3alIMCAHHBIMU B CTAaHJAPTHOM BU/IE;
BBINIOJIHATH MIPe00pa30BaHusl aireOpandecKuX BhIpaXKEHUN TP pEeIeHUH 3a7a4 IPYrHuX y4eOHBIX TPEIMETOB.

YpaBHeHHsI H HEPABEHCTBA

OnepupoBaTh NMOHATHIMU: YPaBHEHHE, HEPABEHCTBO, KOPEHb YPAaBHEHUS, PEIICHUE HEPABEHCTBA, PABHOCWIbHBIE YPAaBHEHMS,
o0nacTh ornpeeaeHusl ypaBHeHUs (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUI UM HEPABEHCTB);

peniaTh JMHEHHbIE YpaBHEHUS U YPaBHEHUS, CBOJUMBIE K JIMHEHHBIM C MTOMOIIBIO TOXKAECCTBEHHBIX MPeoOpa30BaHui;

peliaTh KBaJpaTHbIC YPaBHEHUS U YPaBHEHUS, CBOAUMBIE K KBaJPATHBIM C MIOMOIIBIO TOXAECTBEHHBIX MPEOOpa30BaHMIA;
pemarh JpoOHO-TMHEHHbBIE YpaBHEHUS;

pemaTh MpocTeiIre uppaluoHaabHbIe ypaBHEHUS BUAA +/ f (X) = a, \/ flx) = \/ g(x)

pemarh ypaBHEHUS BUAa X" = a;

pelaTh ypaBHEHHS CITIOCOOOM pasIoKEHHsI HA MHOYKUTENN M 3aMECHBIIEPEMEHHOI;
UCIIOJIB30BAaTh METOJ MHTEPBAJIOB IS PEIICHUS IEIBIX U JPOOHO-pAIIMOHAIEHBIXHEPABEHCTB;
pelaTh JIMHEHHbIC YPaBHCHHS U HEPABEHCTBA C ITapaMeTpaMu;

pelaTh HECJIOKHBIE KBapaTHBIC YPABHCHHS C ITAPAMETPOM;

pelaTh HECTIOKHBIE CUCTEMbI JTMHEHHBIX YPAaBHCHUH C MTapaMeTpaMu;

pelaTh HECTIOKHBIC YPAaBHEHHUSI B LIEJIBIX YHCIIAX.

B noBceHeBHOI KU3HU U TPU U3YYEeHHUHU APYTUX NPeIMETOB:

COCTaBJISITh U PEIIaTh JUHEUHBIC U KBAIPATHBIC YPABHEHUS, YPABHEHUS, K HUM CBOJISIIIIUECS, ~-CUCTEMbI IMHEHHBIX YpaBHEHUH,
HEPaBEHCTB TP PEIICHUH 3314 JIPYTUX YUYEOHBIX MPEIMETOB;

BBITIOJTHATH OIICHKY MPAaBIOINOA00MS Pe3yJIbTaTOB, MOJYyYaeMbIX IMPU PEIICHUUJINHEHHBIX M KBaJAPATHBIX YPAaBHEHUH U CUCTEM
JUHEWHBIX YPaBHCHUH W HEPABEHCTB IIPH PEIICHUH 3a/1a4 JPYTUX YICOHBIX MIPEAMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPaBHECHHSI, HEPABEHCTBA MJIM UX CHCTEMBI JIJII COCTABJICHUS MaTeMaTHICCKON MOJICIH 3aJaHHOMN
pEATBbHOW CUTYAIlMH WU MPUKIIAJHOMN 3a7a4u;

YMETh WHTEPIPETUPOBATH IOJYYEHHBIA IPU PELIEHUH YPABHEHHs, HEPABEHCTBA WJIM CUCTEMBI pE3yJIbTaT B KOHTEKCTE
3aJJaHHOM PeajJbHON CUTYallUH WU MPUKIAJIHOMN 3a1a4uH.



DOyHKIUH
OnepupoBaTh MOHATUIMHU:

(yHKIMOHAJIbHAA 3aBUCUMOCTh, QPYHKIM, rpaduk (QyHKUIUHU, CIOCOOBI 3aJaHUsl (PYHKIMH, apryMEHT U 3Hau€HUE (PYHKIIUH,
o01acTh ONPEJENICHUs] U MHOKECTBO 3HAYEHUH (PYHKIMH, HYJIU (YHKIUHU, MPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh
(yHKIMHU, YETHOCTH/HEYETHOCTh (PYHKIINH;

CTpOUTH TpadUKH JINHEWHOM, KBaJpaTUYHOW (pyHKUNHA, 0OpaTHON MPONOPILHMOHATBHOCTH, GYHKIIMHM BUIA: Y = a + ﬁ,y = /x,
y=xy=|x|

Ha MpUMepe KBaJpaTHUHOW (DYHKIIMH, UCIOJIb30BaTh MpeoOpa3oBanus rpaduka Y=f(X) ons nocmpoenus epaghuxos gpynryuii
y=af(kx+b)+c

COCTaBJIATh YpaBHEHUS MPSAMOM MO 3aJaHHBIM YCIOBHUSM: NMPOXOASIIEH uYepe3 JBe TOYKM C 3aJaHHBIMM KOOpIMHATAMH,
MPOXOJAIIEH Yepe3 NaHHYI0 TOUYKY U MapajuIeIbHON JaHHOW MPSIMOM;

uccienoBaTh (YHKIHUIO 1O ee rpaduky;

HaXOJUTh MHOKECTBO 3HAYEHU, HYJIH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH KBAaJPAaTUYHOU (PYHKIIHH;
ONEepUPOBATH MOHATUAMHU: MTOCIEI0BATEIBHOCT, apHU(PMeTHUECKasi IPOTrpeccusi, TeOMETpUUYEcKas MPorpeccus;

pemaTh 3a/1a4u Ha apuPMETUYECKYI0 M TEOMETPUUECKYIO TIPOTPECCHIO.

B noBceHeBHOI *KM3HU U NIPU U3YyYEHHUH APYTUX NMPeAMETOB:

WLTIOCTPUPOBATH C TOMOUIBIO Ipadrika peaabHy0 3aBUCUMOCTh UJIU MPOIECC MO UX XapaKTEPUCTUKAM;
UCIIOJIb30BaTh CBOMCTBA U TpaUK KBAAPATUYHOW (PYHKIIMH MPU PELICHUH 3a7a4 U3 APYTUX YUEOHBIX MPEIMETOB.

TexcToBBIE 3a1a4N

Pemiats npocThie U CIOXKHBIE 3aJa4H Pa3HbIX TUIIOB, a TAKXKE 3a]1a4 MOBBILICHHOW TPYAHOCTH;

UCIIOJIB30BAaTh Pa3HbIe KPATKUE 3alMCH KAaK MOJEJIHM TEKCTOB CJIOKHBIX 3a/au JUIsl IOCTPOEHUSI MOMCKOBOM CXEMBI M PELICHUS
3a1ay;

pasnuyaTh MOJIEIb TEKCTa U MOJIENb PEIICHUS 3a/1a4i, KOHCTPYUPOBaTh K OJTHON MOJIEH PELICHUs HECIOKHOM 3a/1aun pa3Hble
MOJEJIN TEKCTa 3a]1a4H;

3HaTh M MPUMEHATH 00a crocoba TMoucka pemieHust 3anad (oT TpeOoBaHUs K

YCIIOBHUIO U OT YCJIOBHSI K TPEOOBAHHUIO);

MOJIETTUPOBATH PACCY>KICHHS TPU MOUCKE PEIICHUs 33/1a4 C TIOMOIIbIO Tpad-CXeMbl;

BBIJICJISITH ATANbl PEUICHUS 33/1a4U U COJIEpKAHUE KaXKI0Tr0 ITaIa;

YMETh BBIOMPATh ONTHUMAJIbHBIA METOJ| PEIeHUs 3aJa4d M OCO3HaBaTh BHIOOP METO/a, pacCMaTpPUBATh PA3UYHBIC METOJPbI,
HaxOJUTh Pa3HbIC PELICHUS 3a]]a4H, €CJIM BO3MOXKHO;



aHAIM3UPOBATH 3aTPyAHEHUS MIPU PEIICHUH 3a/1a4;
BBITIOJIHATH pa3jIMdHbIe MpeoOpa3oBaHUs MPEII0KEHHON 3a7aud, KOHCTPYHUPOBATh HOBBIC 3a/layll M3 JIaHHOHW, B TOM YHCIIE
oOpaTHBbIE;

WHTEPIPETUPOBATH BRIYUCIIUTEILHBIC PE3YJIBTATHI B 33]]a4€, UCCIICI0BATh MOJIYICHHOE PEIICHUE 3a/1a4H;

aHAJIM3UPOBATH BCEBO3MOXKHBIC CHTYAIlMU B3aMMHOTO PACIOJIOKCHUS JIBYX OOBCKTOB W M3MECHCHHE HX XAPAKTCPUCTHUK IPH
COBMECTHOM JIBIDKEHUU (CKOPOCTH, BPEMSI, PACCTOSTHUE) TIPH PEIICHUH 3a7a4 Ha JBKEHUE IBYXOOBEKTOB KakK B OJTHOM, TaK U
B IPOTHUBOITIOJIOXKHBIX HAMPABIICHUSX;

MCCIIeIOBATh BCEBO3MOXKHBIC CUTYAIIMH MPU PEIICHUH 3a]1a4 Ha JBUKCHHE 110 PEKe, pacCMaTPUBATh Pa3HbIC CHCTEMBI OTCUCTA,
penaTh pa3HOOOpa3HBIC 3a/1aYU «HA YACTHY,

penrath 1 000CHOBBIBATH CBOE PEIICHUE 3a/1a4 (BBIICIATH MATEMATHICCKYIO OCHOBY) Ha HAXOKJICHHME YaCTH YUCIIA M YHCIIA 110
€r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA APOOH;

OCO3HaBaTh M OOBSCHATH MJCHTUYHOCTh 3a7ad Pa3HBIX THUIIOB, CBS3BIBAIOIIMX TPH BEIMYUHBI (Ha pabOTy, HA MOKYIKH, Ha
JIBUKCHKE), BBIACIATH 3TH BEJIWYMHBI M OTHOIICHUS MEXKIY HUMH, MPUMEHSATHh MX TPH PEHICHUM 3a]a4, KOHCTPYHPOBATh
COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THUIIOB;

BJIaJICTh OCHOBHBIMH METOJAMH PEIICHMS 3a7a4 Ha CMECH, CIUIaBbl, KOHIICHTPALIHH,

pelIaTh 3a7a4u Ha TIPOICHTHI, B TOM YHCJIC, CJIOKHBIC MPOIICHTHI ¢ 000CHOBAHHUEM, HUCITOJIb3YsI Pa3HbIE CIIOCOOBI;

pelIaTh JOrHYeCKUe 3a7aun pa3HbIMUA CIIOCOOAMH, B TOM YHCJIE, C JABYMS OJIOKaMH U C TpeMs OJIOKaMH JJaHHBIX C ITOMOIIBIO
TaOJINII;

pelIaTh 3aa4n 110 KOMOMHATOPUKE M TEOPUH BEPOSTHOCTEH Ha OCHOBE HMCITOJI30BAaHUS M3YYCHHBIX METOJIOB U 0OOCHOBBIBATH
peIICHHE;

pelIaTh HECIOKHBIC 3a/1a4 110 MATEMATUYECKOW CTAaTUCTHUKE;

OBJIAJICTh OCHOBHBIMH METOJAaMH PEIICHHS CHOKETHBIX 3ajad: apupMETHUYCCKUH, anreOpanyeckuid, nepedop BapHaHTOB,
TCOMETPHUYECKHH, rpadMueCKHii, MPUMEHATh UX B HOBBIX 110 CPAaBHEHHUIO C N3YYCHHBIMU CUTYaIIUSX.

B noBceHeBHOI KU3HU U TPU U3YYEeHHUHU APYTUX MPeIMETOB:

BBIJICJISATh IPU PEUIEHUH 33J1ad XapaKTepUCTHKU paccMaTpUBAeMOW B 3a/lay€ CUTyalldd, OTJIMYHBIE OT pealbHBIX (T€, OT
KOTOPBIX a0CTparupoBaINCh), KOHCTPYUPOBATh HOBBIE CUTYAIlUU C YYETOM 3TUX XapaKTEPHUCTUK, B YACTHOCTH, MPU PELICHUU
3a/1a4 Ha KOHILIEHTPALUH, YYUTHIBATh TUIOTHOCTh BEILIECTBA;

pemars MU KOHCTPYMpPOBAaTh 3aJadyd Ha OCHOBE PAaCCMOTPEHUS pEATbHBIX

CUTYaIlUii, B KOTOPBIX HE TPEOYETCS TOUHBINM BEIYUCITUTEIBHBIN pe3yIbTaT;

pelarh 3a/1a4i Ha ABUKEHUE T10 PEKE, paCCMAaTpUBast pa3HbIe CUCTEMBI OTCYETA.

CraTucTnka u Teopusi BepoOsTHOCTE



OnepupoBaTh MOHATUIMHU:

CTOJIOYAThIE U KPYTOBBIE IMAarpaMMbl, TaOJIUIbI TaHHBIX, CpeHEeapuPpMeTHIECKOEe, MEaHa,

HauOoJblllee M HAMMEHbILEE 3HAUEHUS BBIOOPKM, pa3Max BBIOOPKH, AWUCIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE, CiydaiiHas
M3MEHUYUBOCTB;

U3BJIEKaTh MHPOPMALIMIO, IPEACTABICHHYIO B Ta0IMLAX, HA TUarpaMMax,rpadukax;

COCTaBJIATH TAOJIMIIBI, CTPOUTH JUArpaMMbl U IpaUKu HA OCHOBE JIaHHBIX;

ONEepUPOBATh MOHATUAMMU: (paKTOpUAJ YHUCIa, IEPECTAHOBKU U COYETaHUs, TpeyroibHUK [lackans;

MPUMEHSTh IPABUIIO MPOU3BECHUS NPU PEILIEHUH KOMOMHATOPHBIX 3a/1a4;

ONEepUPOBATH MOHATUSAMU: CIy4YalHBIA OMBIT, CIy4yalHbI BBIOOp, HCHBITAHUE, BJIEMEHTApHOE Cily4ailHoe coObITHE (HUCXOn),
KJIACCUUECKOE OIPEJICIICHUEBEPOSTHOCTH CIYyUYaHOTO COOBITHS, OTIepalliU HaJl CITy4YalHBIMU COOBITUSIMU,

MIPEICTaBIATh MH(OPMALIHIO C IOMOIIBIO KPYToB Dilepa;

peliaTh 3a7a4u Ha BbIUMCICHHE BEPOSATHOCTH C MOACYETOM KOJMYECTBA BAPUAHTOB C MOMOIIBI0 KOMOMHATOPUKH.

B noBceHeBHOI JKM3HU M NIPH U3YYCHUM APYTUX NPEeIMETOB!

H3BJICKAaTb, UHTCPIPETHPOBATL U Hp€06pa30BI>IBaTI) I/IH(l)OpMaHI/II-O, MNpCaACTaBJICHHYIO B Ta6J’II/IHaX, Ha JuarpamMmmax, I‘pa(l)I/IKaX,
OTpa)I(aIOHIYIOCBOP'ICTBa N XapPaKTCPUCTUKH PCAJIbHBIX ITPOICCCOB U HBJ’IeHI/II\/'I;

ONIpCACIIATE CTATHUCTHYCCKUC XAPAKTCPUCTUKU BI>I60p0K 10 Ta6J'II/II_IaM, JuarpamMmam, Fpa(i)I/IKaM, BLIIIOJIHATH CPABHCHUC B
3aBUCHUMOCTHU OT LHCINPCUICHUSA 3aa4U,

OLOCHUBATH BCPOATHOCTD pCaJIbHBIX COOBITUH U SIBJICHUM.

I'eomeTpuuyeckue purypsol

OnepupoBaTh NOHITUSIMH F€OMETPUUECKUX (PUTyp;

U3BIIEKAaTh, HHTEPIPETHPOBATh U MPEOOpPa3OBBIBATH HHPOPMAIUIO O TEOMETPHUUECKHX (urypax, NpeacTaBICHHYIO Ha
yeprexax;

MPUMEHTH TeOMeTprUecKue (PaKThl ISl pelIeHus 3a7a4, B TOM YHCIIE, TPEIoIararolinX HECKOJIBKO MIaroB perieHus;
(dhopMyIHpOBaTh B MPOCTEHIINX CITydasiX CBONCTBA U MPU3HAKHU PUTYD;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

BIIAJICTh CTAHJIAPTHON KIIacCU(pUKAIMEH TIIOCKUX PUTYp (TPEYroJbHUKOB U YETBIPEXYTOJILHUKOB).

B noBce1HeBHOI1 KM3HU U NIPH U3yYEeHUH IAPYTUX MPeIMeTOB:

HCITOJIb30BaTh CBOMCTBA reOMETPUUCCKUX (DUTYD JUIS PEIICHUS 3a/1au MPaKTHYECKOTO XapaKTepa M 3a7a4 U3 CMEKHBIX JTUCIIUTIINH.
OTHOIIEHUA

OnepupoBaTh MOHITHIMU:

paBeHCTBO (QUTryp, paBHbIE (PUTYPHI, PABEHCTBO TPEYTOJIHHUKOB,



® [APAJJICIBHOCTh MPSMBIX, NEPIEHIUKYISIPHOCTh MPSIMBIX, YIVIBI MEXIY NPSMbBIMU, IEPIEHANKYJISAP, HAKIOHHAsA, MPOEKIUS,
nonoo6ue puryp, nogoOHsIe GUTYpBI, TOAOOHBIE TPEYTOJIbHUKHY;

e [puMeHATH TeopeMy Dajneca U TeopeMy O IMPONOPLHOHAIBHBIX OTPE3KAX IPU PELICHUU 3a/a4;

® XapaKTEepU30BATh B3aMMHOE PACIIOJIOKEHHUE MPSAMOI U OKPY>KHOCTH, IBYX OKPY>KHOCTEH.

B noBceHeBHOIM )KM3HU U NIPU U3YyYeHHUH APYTrUX MPeAMETOB:
MCIOJIb30BaTh OTHOILIEHHUS JUIS PEIICHUS 3a/1a4, BOSHUKAIOUIUX B pealbHON KU3HU.
N3mepenusi n BbIYHMCIEHUS
e OrnepupoBath MPEACTABICHUSIMHU O JJIMHE, IJIOMAAN, 00beMe KaK BEIMYUHAMMU.
e [Ipumensats Teopemy Iludaropa, popmyinsl miomanu, odbeMa Ipyu pelIeHU MHOTOIIATOBBIX 3371a4, B KOTOPBIX HE BCE IaHHbIE
Mpe/CTaBlIEHbl SIBHO, a TPeOYIOT BBIYMCIICHUN, ONEpUpoBaTh OoJjiee IIUPOKUM KOJIMYECTBOM (OpMyJ JIMHBI, IUIOIIAJIH,
o0beMa, BBIYUCIATH XapaKTEPUCTUKH KOMOMHAIUK ¢uryp (OKpyX HOCTe M MHOTOYTOJbHUKOB) BBIYUCISATH PACCTOSHUS
Mexay (urypamu, NpUMEHATh TPUTOHOMETpHUYecKue (OpMYJbl JUIsl BBIYMCICHUN B 0oJee CIOXKHBIX CIydasx, MPOBOIUTH
BBIYHCIICHUSI HA OCHOBE PAaBHOBEJIMKOCTH U PAaBHOCOCTABIEHHOCTH;
® [IPOBOJUTH MPOCTHIEC BEIYUCICHUS HA OObEMHBIX TeJax;
e (opMyIUpOBaTh 331a4M Ha BBIUMCIIEHUE JJIMH, IUIOIaIell 1 00bEeMOB U pelaTh ux.
B noBceqHeBHOM KM3HM M NIPH U3YYEHHUH IPYTHX NPeIMETOB!

® [IPOBOJAUTH BBIYMCIEHHS HA MECTHOCTH;

® [pUMEHATh (GOPMYJIbI IPU BBIUMCICHUSAX B CMEKHBIX YUEOHBIX MPEAMETaX, B OKpYXKarollel A1eHCTBUTEIILHOCTH.
I'eomeTpuyeckne nocTpoeHus

e I300pakaTh reomeTpudeckue (GUrypsl o TEKCTOBOMY M CUMBOJIBHOMY OIHCAHUIO;

e CcBOOOJIHO ONEPUPOBATH YEPTEHKHBIMU HHCTPYMEHTAMHU B HECIIOKHBIX CITydasix,

® BBINOJHATH OCTPOEHUS] TPEYrOJbHUKOB, IMPUMEHSTh OTJEJIbHBIE METObI IOCTPOCHUM IUPKYJIEM M JUHEWKOH U MPOBOJIUTH
IIPOCTEHIINE HCCIeI0BaHMs YNCIIa PEeLCHHI;

e u300pakaTh TUIOBbIE IJIOCKUE (GUTYPBI M OOBEMHBIE TeJIa C TOMOIIBIO MPOCTEHIINX KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBceqHeBHOM KM3HM M NIPH U3YYE€HHUH IPYTHX MPeIMETOB!

® BBINOJHATH MPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B PEeaIbHOM KHU3HH;

® OIIGHUBATh Pa3Mephl PeaJbHBIX 0OBEKTOB OKPYKAIOIIETO MUPA.
IIpeoOpa3oBanus

e OmnepupoBaTh NOHATHEM JBIKEHHS M NMPeoOpa3oBaHUs MOJ00MS, BIAAETh MPHUEMaMHU MOCTPOEHHs (QUTyp C MCIIOJIb30BaHUEM
JBIDKEHUN U MpeoOpa3oBaHuil 1M0oA00Hs, MPUMEHSTH MOJyUYeHHbIE 3HAHUA U ONBIT IMOCTPOCHUH B CMEXKHBIX NpeaMeTax U B
pEaIbHBIX CUTYyalUsAX OKPY>KaIOIEro MUpa;



e crpouth GUrypy, MOoJ0OHYIO JAaHHOM, MOJB30BATHCS CBOMCTBAMHU MOJOOUS s
e 000CHOBaHMS CBOICTB QUIyD;
® [IPUMEHATH CBOMCTBA ABMXKCHHUN JUISI MPOBEAECHUS MPOCTENIINX 000CHOBAHUICBOWCTB (PUTYD.
B noBceHeBHOI KM3HU U NIPH U3YYEHUH APYTUX MPeIMETOB:
® [IPUMEHSTH CBOMCTBA ABM)KEHUN U MPUMEHATH NOJ00UE I TOCTPOECHUHN U BBIUMCICHH.
BekTopbl M KOOPAUHATHI HA IIOCKOCTH
e OmnepupoBarh MOHATHSAMU BEKTOp, CyMMa, Pa3HOCTh BEKTOPOB, NMPOU3BEACHUE BEKTOPA HAa YHUCIO, YTOJ MEXIY BEKTOpPaMHU,
CKAJIIPHOE IIPOU3BEJICHNE BEKTOPOB, KOOPANHATHI HA IIJIOCKOCTH, KOOPINHATHI BEKTOPA;
® BBLINOJIHATH JCHCTBUS HaJ BEKTOpamH (CIOKEHUE, BBIYUTAHUE, YMHOKEHUE Ha YMCIIO0), BBIUUCISTH CKAISIPHOE MPOU3BEICHUE,
ONpPENENATh B MPOCTEHIINX CIY4YasXyroyl MeXay BEKTOPaMU, BBINOJIHATh PA3JI0KEHUE BEKTOPA HA COCTABJISAIOLINE, TIPUMEHATH
MOJIyYCHHbIE 3HaHUS B (U3MKE, NONb30BAThCA (POPMYJION BBIYMCICHUS PACCTOSIHUS MEXKIY TOYKAMU IO H3BECTHBIM
KOOpJMHATaM, UCIOJIb30BaTh YpaBHEHUS QUTYD [ pelIeHus 3a/1ay;
® [PUMEHATh BEKTOPHI U KOOPJIAMHATHI JJI PELICHNS T€OMETPUYECKUX 3a]1a4 Ha BBIYMCIICHUE JUINH, YTJIOB.
B noBceHeBHOI JKM3HU M NIPH U3YYCHUM APYTUX NPEeIMETOB!
® JCNOJb30BaTh NNOHATHS BEKTOPOB M KOOPJMHAT JJIsl PELICHMs 3a/1a4 110 GU3HKe, reorpapuu U ApyruM yueOHbIM IIpeIMeTaM.
HUcropusi maTteMaTuKHu
e XapakTepHu30BaTh BKJIAJ] BBIJAIOIIMXCSI MATEMAaTUKOB B Pa3BUTHE MAaTEMAaTUKH U UHBIX HAyYHBIX 00J1acTeill;
IIOHMMATh POJIb MAaTEMATUKH B pa3BUTHH Poccun.

MeTtoabl MATEMATHKH
Hcnonb3ys u3ydeHHbIE METO/Ibl, POBOJIUTH JOKA3aTEIbCTBO, BBITIOJIHATH OMPOBEPIKEHNUE;

L4 BI)I6I/IpaTI> HN3Y4YCHHBIC MCTOIbI U UX KOM6I/IHaHI/II/I IJI1 PpCHICHUSA MATCMATUUYCCKUX 3a1a4,

® HCIIOJB30BaThb MATCMATHYCCKHUC 3HAHUA JJIA OIIMCAaHUA SaKOHOMepHOCTeﬁ B OprH(anmeﬁ JIEUCTBUTEIILHOCTU U
IIPOU3BCACHUAX NCKYCCTBA,

¢ [IPUMCHATH HpOCT@fIHIPIG IIpOrpaMMHBIC CpCACTBA MW OJJICKTPOHHO- KOMMYHHUKAIIMOHHBIC CHCTCMBI IIPpH PCHICHHUH
MAaTCMAaTHYCCKHUX 3aJa4



IIporpamma BocnMTAHUSA

Hasnauenue mnpuMepHOW TporpaMMbl BOCHHTAHHMS — IOMOYb OOpa30BaTEIbHBIM  OpPraHU3AIUsAM, PCATU3YIONUM
oOpa3oBaTtelbHbIe MPOrpaMMbl HaYaJIbHOTO OOIIEro, OCHOBHOTO 0O0IIET0, cpeHero oliiero oopa3oBaHus (J1ajgee —IIKOJIbl) CO3/AaTh U
peann30BaTh COOCTBEHHBIC pa0OTAONIE MPOrPaMMbI BOCIIMTAHHMSI, HAIIPaBJICHHBIC HA PEIICHUE TPOOJIeM TapMOHUYHOTO BXOXKICHUS
00ydJaromuxcsi B COIMAJIBHBIM MUP W HaJa)XKMBaHUS OTBETCTBEHHBIX B3aWMOOTHOIICHHH C OKPYXAIOIIMMH WX JIIOAbMH. [IprmepHas
MporpaMMa IMOKa3bIBacT, KAKMM 00pa30M IeIarorHYecKiue paOOTHUKY (YUUTENb, KIACCHBIHPYKOBOIUTEIb, 3aMECTUTEIb TUPEKTOPA 110
BOCIIUTATENIbHOM paloTe, CTaplIuii BOXKAThIM, BOCMUTATENb, KypaTop, THIOTOp MW T.II.) HACTaBHUKH, MOTYT pEan30BaTh
BOCIUTATENbHBIN MOTEHIIMA UX COBMECTHON C 00YyYarOIIMMHUCS JIeATEIbHOCTH U TEM CaMbIM CJIENaTh CBOIO IIKOJY BOCHUTHIBAIOIICH
OpTraHU3aLUEN.

B nenTpe nmporpaMmmbl BOCIUTaHHUS B COOTBETCTBUU ¢ DenepalibHBIMU TOCYAApCTBEHHBIMU 00pa30BaTeIbHBIMU CTaHAapTaMu
(manee — ®I'OC) oburero oOpazoBaHUs HAXOAUTCS JIMYHOCTHOE Pa3BUTHE O0ydaromuxcs, GOPMUPOBAHUE Y HUX CUCTEMHBIX 3HAHUN O
pa3IMYHbIX acnekTax pazButus Poccunu mupa. OHUM U3 pe3ybTaTOB pean3alii MPOoTrpaMMBbl CTaHET IPUOOIIIEHHE 00YYaIoIXcs K
POCCHUICKUM TPATUIIMOHHBIM TyXOBHBIM IIEHHOCTSM, IPAaBUJIaM WHOpPMaM MOBEICHUS B poccuiickom obmiecTse. [Iporpamma npusBaHa
o0ecnevynTh MOCTHKEHNE 00yYaromUMUCS JTUYHOCTHBIX Pe3ylbTaToB, yYkazaHHBIX B0 ®I'OC: dhopmupoBanue y o0ydarommxcs OCHOB
POCCHUIICKOW HJECHTUYHOCTH; TOTOBHOCTH OOYYaIOIIMXCS K CaMOpPa3BUTHIO;, MOTHUBAIMIO K TMO3HAHMIO M OOYYEHHIO; IIEHHOCTHBIE
YCTAaHOBKH M COLMAJIbHO-3HAUYMMBbIE Ka4eCTBa IMYHOCTH; AKTUBHOE YYaCTHE B COIIMAILHO 3HAYNMOM JeSITEIIbHOCTH.

[Iporpamma BocHUTaHUs — O3TO 4YacTh COJAEPKATENBLHOTO  pa3jelia OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl

o0mmeobpa3oBaTensHON opranu3anui. Ha ocHOBe mpumepHOi mporpaMMbl BOCIIUTAHUS U COLMATM3AINN YUaIUXCcs 00pa3oBaTelbHbIC



OpraHM3aly pa3padaThIBAIOT CBOK IMPOrpaMMy BOCHHUTAaHHS, B LIEHTpe KOTOpo#, B cooTBeTcTBUU ¢ PI'OC, HaXoAUTCA JTUYHOCTHOE
pa3BuTHE 00yUaromuxcs, (OpMHUPOBAHUE Y HUX CUCTEMHBIX 3HAHUI O pa3IMuYHbIX aclekTax pa3Butus Poccun u mupa.

CocTaBHOI yacThi0 00pa30BaTEIbHOW MPOrPAMMBI SIBIISIETCSI BOCHHUTATEIBHBIM MOTEHIMA YpOKa, JJUYHOCTh MpernojaBaTes,
XapakTep NpernojaBaHus ydyeOHOro MpeaMeTa: BOCHUTAHUE YYyBCTBA MAaTPUOTHU3MA, BOCIUTAHUE HKOJOIMUECKOM KyJbTYpBI;
BOCIIUTAHUE ICTETUYECKOTO BOCIPUATHSI OKPYKAKOIIEr0 MHPA.

CocTaBHOII 4YacTbi0  BOCIMTATENbHOM  MporpamMMmbl  sBisgeTcs  MOAyJb «lIIKonbHBIN ypok», KOTOpBIM BKIIOYAET B ceOs
coJiep’KaHue ypoka (Tema 3aHsTHS,UCIOIb3yEMBbI TUAAKTUUECKUI MaTepua), ero LejaeBble IPUOPUTETHI.

BocnuTtaTenbHbli TOTEHIIMAM MIKOJIBHOTO YPOKa peallu3yercs yepes:

e opra"u3zanuio medcTBa MOTUBUPOBAHHBIX O0YYAIOIINXCS HAJ MX HEYCIIEBAIOIIMMH OJJHOKIACCHUKAMU;

® [IpUMEHEHHE Ha yPOKE MHTEPAKTUBHBIX (hOpM pabOThl ¢ 00YUAIOIIUMUCS;

® YCTaHOBJIEHUE JJOBEPUTEIbHBIX OTHOIICHUHN MEXKIY MeAaroroM u o0y4aromuMucs;

® [IpHUBJICUYCHHE BHUMAHUs 00yUaIOUIMXCS K IEHHOCTHOMY acleKTy U3y4aeMbIXHa YPOKax SIBJICHUM;

® UCIIOJIb30BaHUE BOCHUTATENIBHBIX BO3MOXXHOCTEH MPEAMETHOTO COJEp KaHUs 4epe3 MoJ00p COOTBETCTBYIOUIMX TEKCTOB,
3a/1a4, CUTyalum;

® UHUIUUPOBAHHE U TOJACPKKY HCCIEIOBATEIbCKON JEATENIBHOCTH OOYUYaAIOIIUXCS B paMKax pealu3alud HUMH
WHIUBUAYaJIbHBIX U TPYIIOBBIX UCCIEA0BATEIBLCKUX MMPOEKTOB, YTO JACT O0YUYAOIUMCS BO3MOKHOCTh MTPHOOPECTH HABBIK
CaMOCTOSITEILHOTO PEIIEHUsI TEOPETHUECKON MPOOIIEeMbI, HABBIK TeHEPUPOBAaHUS U 0(OPMIIEHHUS COOCTBEHHBIX HJIeH, HaBBIK
YBOXHUTEILHOTO OTHOIICHUSI K YYXUM HJEsM, O(pOpPMIIGHHBIM B paboTax ApYyrux HcCCleqoBaTelield, HaBbIK MyOIUYHOTO
BBICTYIUICHUS MEPE] Ay IUTOPUEH, apTYMEHTUPOBAHKS U OTCTAUBAHUS CBOEH TOUKH 3PEHHUS.

B 57101 cBSI3U BayKHBIM SIBJISIETCS MCIIOJIb30BaHUE B 00pa3oBaTenbHOM AedarensHOCTH «Kanenmaps mamsaTHeIX naty, «Kanenmaps

o0pa3oBaTeNbHbIX COOBITHIY. TemMaTuky 00pa3oBaTeNbHBIX COOBITHI Ha YUeOHBIN ToA onpeaenseT MunuctepcTBo npocsenieHus PO.



Nudopmannisi o0 cOOBITHUAX, UMEIOIIMX BOCIHUTATENIBHYIO IIEHHOCTh I Yy4YalllUXCAd MpU HM3YyYeHHH mpeaMera «MaremaTukay

npejcTaBieHa B XKypHaie «MaTeMaTuka B IIKOJIE.



IIporpamma neHHoOCTH

Martematuka (IIOOII) (5-9 ka1.)

BOCIIMTAHUS, 3agaum yueOHOro Coaep:xanue (pa3jaes, TeMa ypoka)
npeaMera
Cembsi Kak TJIaBHas oOmopa B JKW3HM ueJoBeka u | Pa3zButue CIOCOOHOCTEH, Ha ypoxax 5- 8 kiaccax Ha pacueT HpOIEHTOB (Marepual,
HUCTOYHHUK €ro CYaCThs YAOBJICTBOPEHHUS CBA3aHHBIH C CEMEHHBIM OIOJDKETOM) YPOKH pELIEHUs
IIO3HABATCIIbHBIX HHTCPCCOB, MaTEMaATHYCCKUX 3a1a4y IMPUKIAAHOT'O XapakTepa u

camopean3aIii 00yJaroIuXCs

WJICHHOW HalpaBJIECHHOCTH.

OtedecTBO, Mayas 1 O6osbmas PoxuHa kak Mecto, B
KOTOPOM YEJIOBEK BBIPOC H
U HEeyJadu, KOTopas 3aBelana
KOTOPYIO HY’KHO 0OeperaTh

EMY IIp€aAKaMu 1

IO3HAJI IEPBBIC PAAOCTH

DOopMUPOBAHHE COLUATBHBIX
[IEHHOCTEHN 00yUJaroImxcs,
BKJIIOUEHHE 00yJaromuxcs B
MPOIIECCHI TPeoOpa3oBaHUs
COLMAIIBHOW CpEJIbI

q)paFMeHTI)I YPOKOB IO U3YUYCHUIO MAaTCMATUUCCKUX
OTKPBITHM PYCCKHUX U COBETCKMX YYEHBIX C HMCIOJIb30BAHHUEM
HCTOPUKO- MAaTEMaTUYECKOTO MaTepHasa; ypoKH,
paccMaTpuBaroIIre BOMPOCHl UCTOPUH Pa3BUTHS MaTEMAaTHUKH,

KaK HayKu, GopMHUpOBaHHE 00YUYaIOLIUMUCS CBOEH
IMMO3UIHUHU 110 3TUM BOIIpOCaM

[Ipupona kak  MCTOYHHK KM3HHU Ha 3eMJle, OCHOBA
CaMoro €€ CyIIEeCTBOBAHMUSA, HYXKJAIOWAsACA B 3allUTE
Y MTOCTOSTHHOM BHUMAaHHH CO CTOPOHBI YEJIOBEKA

DOopMHUPOBAHKE COIUATIBHBIX
[IEHHOCTEN 00yJaronIuXcs

Pemienne tuma 3agauy «HA COBMECTHYIO paboTy U
MIPOU3BOUTENILHOCTD TpyAa»; YPOKH, MOCBSIIEHHbIE
n3yueHuro teM: «Harmsinas reomerpus», «I€MEHTHI
TEOPUH MHOXKECTB WU MaTeMaTH4eCKOH JOrukm», «I[IpoueHTs»

Mup Kak TJIaBHBIA MPUHIIMI YEJIOBEYECKOTO
OOIIEKUTHS, YCTIOBUE KPENKOW JPYXKObI, HaJa)KHBAHUS
OTHOIIIEHUN C KOJUIEraMH 1o padoTe B OyymieM u
CO37aHUs OaroNnpusTHOTO MUKPOKIMMATa B CBOEH
coOCTBEHHOI1 ceMbe

st bopmupoBaHmst
COILIMAJIBHBIX IIEHHOCTEN
00yJaronuxcs

OByajicHuEe OCHOBHBIMHU BHJIAMH PEUYEBOI
eITEIbHOCTH, UCITOJIL30BaHUE BO3MOJKHOCTEH SI3BIKA
KaK Cpe/CTBa KOMMYHUKAIIMU M YUTATEIHCKON TPaMOTHOCTH

3HaHMS KaK UHTEIJICKTYalbHbIN pecypc,

Jlnst pa3BUTHS CTIOCOOHOCTEH,

YPOKI/I, IMOCBAIICHHBIC HM3YYCHHUIO MAaTEMATUUYCCKUX

oOecreunBarOIIMi OyayIiee YeloBeKa, Kak pe3yibTaT Y 1OBJIETBOpEHUS OTKPBITHI PYCCKMX W COBETCKHX YYCHBIX, YPOKHU
KPOTIOTJIMBOTO, HO YBJIEKATEILHOTO y4eOHOTO Tpyaa N03HABATEbHBIX HHTEPECOB peIlIeHrsT MaTeMaTHYSCKUX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
2
camopea3aliu
oOyuaronmxcs

BocnurarensHbIM NOTEHIIAAT COACPIKaHUA MaTcpualia IPCACTABICHHBIX YPOKOB HAIJLAAHO OIIPCIACIICH. Ha MaTtcpuali€ ypoOKOB

BO3MOXXHO (bOpMI/IpOBaHI/Ie OTHOIICHHA K HAYKC, TCXHOJIOI'HAM, Hp06HeMaM OKpY)KaIOIJ_IeI‘/'I Cpeabl U OCO3HAHHCM BaXHOCTH HX

pElIeHHs], ICTOPUYECKUM (dakTaM, POPMUPOBAHUIO TPAKIAHCKON MO3UIIUU Yepe3 U3yUeHHUs] HCTOPUUECKUX BOIIPOCOB PA3BUTHUS HAYKU

MaTCMaTHKHU.

CoBpeMeHHBIN YPOK TMpernoiaraeT 000CHOBAHHOE, IIesieco00pa3Hoe, pallMOHAIbHOE M KOMIUJIEKCHOE HCIIOJIh30BaHUE METOJIOB,



TEXHOJIOTUH 00ydYeHHsI, CIIOCOOOB OpPTraHU3aIlMU ACATEIHHOCTH, KOTOPhIE JOJKHBI CIIOCOOCTBOBAThH JAOCTHKEHHUIO 3aITAHUPOBAHHBIX
00pa30BaTENbHBIX PE3yIbTATOB.

CuCTeMHO-/IeATENBHOCTHBIN  MMOAX0J] obecredynBaeT: (HOpPMUPOBAHWE TOTOBHOCTH K CaMOPa3BUTHIO H  HEMPEPHIBHOMY
00pa30BaHNIO; TMPOEKTHPOBAHWE W KOHCTPYMPOBAHHE COLHUAIBHON Cpeasbl pa3sBUTHA OOYYaIOIIMXCS B CHCTEME OOpa30BaHUS;
aKTHBHYIO Y4eOHO-TIO3HABATEIbHYIO MESITEIbHOCTh OOYYalOUIMXCS; IOCTPOCHHE O00pa3oBaTEIbHOM IEATENbHOCTH C  Y4EeTOM
WH/IMBHTyaJIbHBIX BO3PACTHBIX, ICUXOJIOTUIECKUX U (PU3NOIOTUIECKHX 0COOCHHOCTEH 00yUarOIIXCsl.

[Ipu nesTenbHOCTHOM TOJXO/E B MPETOJaBaHUH MAaTEMaTHKH aKTUBHBIE (POPMBI M METOABl 00ydeHHs] TOMOTalT (popMUpOBATH
HaBBIKM COIMAJIBHOTO OOIIEHUS, PACKPBIBATh MOTCHIIMAIBHBIE BOZMOKHOCTH M CO3/Ial0T YCJIOBHS ISl CaMOpeaTn3aliy JTMYHOCTH Ha
T000M 3Tane pa3BUTHS.

Y4uTenb 10HKEH TOMHUTB, YTO OH CaM, €ro JJMYHOCTh Beeria ObUTh 1 OyAyT OAHUM U3 HHCTPYMEHTOB BOCTIUTAHHMS, Pa3BUTHSI U
oOyueHwust THIHOCTH oOydaromerocs. Co3nanue O6JaronpusTHON NMCUXOJIIOTHYECKON aTMOC(hEphl Ha YPOKE, SIMOIMOHAIBHBIN HACTPOH,
CTWUJIb OOLIECHUS, KyJIbTypa peuu, BHEIIHUI BHU] Tlearora SBIsSIOTCS KIFOYEeBBIMU (aKTOPaMH, MOBBIIIAIONIMH BOCITUTATEIbHBIN
MOTEHIIMA YPOKa.

BocnuTarenbHbI TOTEHIHMAT MIKOIBHOTO YPOKa MAaTEeMaTHKH MOXKET OBITh HCIIOJIB30BaH KaK Ha ypOBHE MoJ00pa MaTepuaa Juis
paboTHI, TaK U HA YPOBHE OpTaHU3aIMU ypoKa (mapHas paboTa, B3aHMOIPOBEPKaA, SJIEMEHTHI UTPHI H TIP.)

B BocnuTannn 0oOydarommxcsi MOJPOCTKOBOTO BO3pacTa (YpOBEHb OCHOBHOTO OOIIEro 00pa3oBaHMS) MPUOPUTETOM SIBIISIETCS
CO3JlaHNe OJIATONPUATHBIX YCJIOBHM JUIS Pa3BUTHs COLMAIBHO 3HAYUMBIX OTHOIICHUH OOyYaromMXcs M HEHHOCTHBIX OTHOLICHHU K
3HAHWSAM KaK MHTEUICKTYaIbHOMY pecypcy, oOecleunBaionieMy Oynayliee uYelloBeKa, KaK pe3ylbTaTy KpOMOTIHUBOTO, HO
YBIIEKAaTEIBHOTO Y4€OHOTO TPYA.

B BocnuTanun o0yyaromuxcsi FOHOIIECKOro Bo3pacTta (YpOBEHb CpPeIHEro o0Iero o0pa3oBaHus) TaKUM PUOPUTETOM SIBIISIETCS
co3/laHhe OJaronpusiTHBIX YCIOBHH sl MPUOOpETeHUs OOYyYaroIUMUCS OIbITa OCYIIECTBICHHUS COLMAJIBHO - 3HAYUMBIX JEl, B

YaCTHOCTH, YCPE3 OIIBIT CaMOCTOATCIBbHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHPII>'I, IMPOBCACHNA HAYYHBIX I/ICCJIG,Z[OBaHPlﬁ, OIIBIT HpOGKTHOﬁ



EATEIHLHOCTH.

JII/I‘IHOCTHLIC, METANPEAMETHBIC H IPEAMETHBIC PE3YJIbTATHI 0CBOCHUSL yqeﬁnoro npeamera «MaTemaTuka»

MatemaTuueckoe 00pa3oBaHueE ABISAETCA 003aTEIbHON U HEOTHEMIIEMON YaCThIO 001ero 00pa3oBaHus HA BCEX CTYIEHSX IIKOJIbI.
OOyudeHne MaTeMaTHKE B OCHOBHOM IIKOJIE HAIIPABIIEHO HA JOCTHKEHHE CIEAYIOIIUX pe3yIbmamos:

1) 6 nanpasnenuu MUUHOCMHO20 PA3GUMUSL:

- dopMupoBaHKE MPEACTABICHHA O MaTEMAaTHKE KaK YacTH OOIIEUYETIOBEUECKON KyIbTYPhI, O 3HAYMMOCTH MAaTEMaTHUKU B Pa3BUTHH
IUBWIN3AIMA U COBPEMEHHOTO OOIIECTBA;

- Pa3BuTHe TOTMYECKOTO M KPUTHUECKOTO MBIIIJICHUS, KYJIBTYPBI PEUr, CIOCOOHOCTH K YMCTBEHHOMY 3KCIICPUMECHTY;

- dopMupOBaHUE HHTCILICKTYAIbHOH YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K TMPEOJIOJICHHIO MBICIUTEIBHBIX CTEPEOTHIIOB,
BBITEKAIONIUX W3 OOBIICHHOTO OIIBITA;

- Bociutanue kadecTB JIMYHOCTH, OOECIICUMBAIONINX COIMAIBHYI0 MOOWJIBHOCTh, CIIOCOOHOCTH TPHHHMATH CaMOCTOSITCIIBHBIC
peIICHHSI;

- dopMUpOBaHKUE KA4eCTB MBIILICHUS, HCOOXOIUMBIX JIJIs aJalTallik B COBPEMEHHOM HH(OPMAIIMOHHOM OOIICCTRE;

- Pa3BuTHe MHTEpEca K MaTEMaTHICCKOMY TBOPUYECTBY M MATEMAaTHYECKUX CIIOCOOHOCTEH;

- YMeHue sSCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOW M NMUCHMEHHOW peuYd, MOHUMATh CMBICI TIOCTaBJICHHOHW 3a1ayW,
BBICTPAMBATh apTyMEHTAIUIO, IIPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI;

- KpuTu4HOCTH MBIIITICHHS, yMEHUE PACclO3HABATh JIOTHYECKA HEKOPPEKTHBIE BBICKAa3bIBAHUS, OTIMYATh THIIOTE3Y OT (PaKTa;

- [IpencraBneHne o MaTeMaTHYECKON HayKe Kak cdepe 4eToBEUYEeCKOH AeITeIbHOCTH, 00 dTanax €e pa3BUTHs, O €€ 3HAUUMOCTH IS
pa3BUTHS IIUBUIIN3ALINY;

- KpeaTuBHOCTH MBINLICHUSI, MHUIIMATHBA, HAXOJYNBOCTh, AKTUBHOCTb MPH PEIICHUU MaTEMaTHYCCKUX 33]1a4;

- YMeHHe KOHTPOJIMPOBATH MPOIECC U PE3YIbTAT YUCOHOW MaTEMaTHUECKOU JCSITEITLHOCTH;

- CrocoOHOCTH K 3MOITMOHAIBHOMY BOCTIPUSATHIO MATEMaTHYECKHX 00BEKTOB, 3aj1au, PEIICHUN, pacCyKICHUH;

2) 6 mMemanpeoMemHOM HANPAGLEHUU!

- PazBuTHe npejicTaBieHUil 0 MaTeMaThke Kak (opMe OMHCAHMUS U METO/e MO3HAHUS JCUCTBUTEILHOCTH, CO3JaHUE YCIOBHM IS
MPUOOPETEHUS IEPBOHAYAIILHOTO OIBITAa MATEMATUYECKOTO MOJICTUPOBAHNUS,

- @opmupoBaHue OO0MUX CIOCOO0B WHTEIUIEKTYaIbHOW JESATENbHOCTH, XAPAaKTEPHBIX JJIsi MAaTEMAaTHUKUA U SBISIOLUIUXCS OCHOBOM
MO3HABATEILHON KYJIbTYPbI, 3HAUUMOU JJIs1 Pa3IMUHBIX C(ep YeTOBEUeCKON JesITeIIbHOCTH;

- IlepBoHauanbHbIe MpEACTaBICHUS 00 UIEAX U O METOJAX MATEMATHKH KaK YHHUBEPCAILHOM SI3bIKE HAYKHW U TEXHUKH, CPEICTBE
MOJIETIMPOBAHMS SIBJIEHUN U TIPOLIECCOB;

- YMeHue BUJIETh MATEMATHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIIEMHON CUTYyally B JPYTUX AUCIMUILTUHAX, B OKPYKAIOIIEH KU3HU;



- YMeHHEe HaXOJUTh B Pa3IMYHbIX UCTOYHHKAX MH(YOPMAIUIO, HEOOXOIUMYIO JJIsl pELIEHUs] MaTEMaTHUYECKUX MPOoOJIeM, IIpeICTaB-
JATh €€ B NOHATHOM (hopMe, IPUHUMATh PEICHUE B YCIOBUSIX HEMOIHON U M30BITOYHOM, TOYHOW U BEPOSITHOCTHOM MH(QOpMAIUY;

- YMeHHe NOHMMATh U MCIOJIb30BaTh MAaTEMAaTUYECKUE CPEACTBA HAMISIAHOCTH (TpaduKH, AMArpaMMBbl, TaOJINLIbI, CXEMBI U Jp.) IS
WJUTKOCTPAalUH, NHTEPIIPETALNN, apTYMEHTALINH;

- YMeHHe BBIABUTATh TUIIOTE3bI IPU PEILIEHUU YYEOHBIX 3a]a4, MOHUMAaTh HEOOXOAUMOCTh UX MPOBEPKHU;

- YMeHue NpUMEHITh UHAYKTUBHbBIE U I€TyKTUBHBIE CIIOCOOBI pacCy>XJ1€HUN, BUJETh PA3IMYHbIE CTPATETUH PELIEHUS 3a/1a4;

- IloHuMaHHE CYyIIHOCTH aITOPUTMUYECKHUX MPEANUCAHNN U YMEHHE IEHCTBOBATh B COOTBETCTBHUH C MPEJI0KEHHBIM aJITOPUTMOM;

- YMeHHe caMOCTOSITeNIbHO CTaBUTh LEJIH, BEIOUPATh M CO3/1aBaTh aJITOPUTMBI JUI pElIeHHs y4eOHbIX MaTEMaTHYECKUX MPoOJIeM;

- YMeHue IUTaHUPOBATh U OCYIIECTBIIATH JCATCIBHOCTD, HAIIPABJICHHYIO HA PEIICHUE 3a]1a4 HCCIIEN0BATEIbCKOTO XapaKTepa;

3) 6 npeomemnom nanpasienuu:

- OBnajeHHEe MaTEMaTUYCCKUMH 3HAHMSMH M YMCHHSAMH, HEOOXOJMMBIMHU JIJIS TPOJOJDKCHHUS O00pa30BaHUs, M3YyUCHHUS CMEXKHBIX
JMCIMIUINH, TPUMCHECHHS B IIOBCETHEBHOM JKHU3HH,

- Cozpmanme ¢QyHIaMeHTa I MaTeMaTHYECKOro pa3BUTHS, (DOPMHPOBAHWS MEXaHHW3MOB MBIIUICHHS, XapaKTePHBIX IS
MaTEeMaTHYCCKOM JIeATEITbHOCTH;

- Osrnanenue 0a30BBIM IMOHATHHHBIM aIlllapaTOM IO OCHOBHBIM pas3jeliaM COJCP)KaHHsI, MPEACTABIICHHE 00 OCHOBHBIX M3y4aeMbIX
HNOHATHUSX (YMCITO0, TeoMeTpuueckas (urypa, ypaBHEHHE, BEPOSTHOCTb) KaK Ba)KHEHIIMX MaTeMAaTHMYECKUX MOJENSIX, MO3BOJISIOIMIUX
OIMCHIBATH U U3y4aTh pealibHbIE IPOLECCHI U SBJICHUS;

- YMenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (aHAJIM3MPOBATH, U3BJIEKATh HEOOXOIUMYIO MH(OPMAIMIO), TPAMOTHO NPUMEHSTh
MaTeMaTHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY, UCTIOJIB30BATh PA3JIMYHbIC SI3bIKU MaTEMaTHKU;

- PasBuTHe mnpencTaBiIeHH O 4YHCIe, HATypaJlbHBIX YHCEN, OBJIAJICHUE HABBIKAMHM YCTHBIX, MUCBMEHHBIX, WHCTPYMEHTAIbHBIX
BBIUMCIICHU;

- OBnazeHHe OCHOBHBIMHM CIIOCOOAMH TMPEACTABJICHUS W aHalM3a CTAaTHUCTUYECKUX [AHHBIX; HaJWYHe MPEJICTAaBICHUN O CTaTu-
CTUYECKHX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE U O Pa3IMYHBIX CIOCO0aX UX U3YUYEHHS], O BEPOATHOCTHBIX MOJIENSIX;

- YCBOGHHE CHCTEeMAaTHUECKUX 3HAHMHA O IJIOCKUX (UTypax U MX CBOMCTBAX, a TAKXKE HA HATJISTHOM YPOBHE — O MPOCTEHUIINX
MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHSITh CHCTEMAaTUYECKUE 3HAHUS O HUX I PEIICHUSI TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay;

- YMeHHus U3MepATh UIMHBI OTPE3KOB, BEIWYMHBI YTJIOB, MCIOJB30BaTh (POPMYJBI U1l HAXOXKACHUS IMEPUMETPOB, IJIOMANCH |
00BEMOB reOMETPUIECKUX QUTYD;

- YMeHHe TPUMEHSTh HU3Y4YEHHBbIC TOHATHUS, Pe3ylbTaThl, METOJbI JJs PEHICHHs 3a/ad MPaKTUYECKOTO XapakKTepa M 3aj1ad u3
CMEXXHBIX TUCIUTUIMH C UCIIOJIb30BaHUEM MPU HEOOXOIMMOCTH CIPABOYHBIX MATEPUAIOB, KALKYJISATOPA, KOMIBIOTEPA.

- YMeHue npoBOAHUTH KIacCU(PUKAINH, JIOTHUECKHEe 000CHOBAHUS, JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN;

- YMeHHe pacno3HaBaTh BHJIBI MAaTEMAaTHUYECKUX YTBEPKICHHUH (aKCHOMBI, OINpeieseHusl, TEOPEMBI U Ip.), IpsMble U oOpaTHbIC
TEOPEMBI;



- OBnaseHHe CUMBOJIBHBIM SI3BIKOM aireOpbl, IMPHEMaMH BBIIIOJHEHHUS TOXKIECTBEHHBIX MpeoOpa3oBaHUN pPALMOHAIBHBIX BbI-
paXEHUM, PELICHUSI YPaBHEHUW, CHCTEM YPAaBHEHMM, HEPABEHCTB M CHCTEM HEPABEHCTB, YMEHHE MCIOJIb30BaTh HUJCI0 KOOPAMHAT Ha
IUIOCKOCTU JUIsl MHTEPIIPETAlMi ypaBHEHM, HEPaBEHCTB, CUCTEM, YMEHHME NPUMEHATH aireOpanyecKkue NpeoOpa3oBaHMs, amnmnapar
YPaBHEHHMI M HEPABEHCTB JUIS PELICHMS 3a]1a4 U3 Pa3IudHbIX Pa3IeioB Kypca;

- OBnanenue cucreModl (YyHKUMOHAJIBHBIX TMOHATUN, (DYHKIMOHAJIbHBIM $3BIKOM WU CHMBOJHMKOH, YMEHHE Ha OCHOBE (YyHK-
HMOHAJIbHO-TpaUUYECKUX NMPEACTABICHUNA ONUCHIBATh U aHAJTU3UPOBATh PEATIbHBIE 3aBUCUMOCTH;

- OByaieHHE TEOMETPUYECKUM SI3BIKOM, YMEHHUE MCIOJB30BaTh €ro I ONMMCAaHUs IPEAMETOB OKPYXKAIOLIETO MHUpPA, pPa3BUTHE
MIPOCTPAHCTBEHHBIX MPEJICTABICHUI U U300pa3UTENbHBIX YMEHUH, TPUOOPETEHNE HAaBBIKOB T€OMETPUUECKHX MOCTPOCHHIA.

B3anMocBs3b pe3ynbTaToB OCBOCHMS NpeaMeTa « MaTeMaTuKa») MOXKHO CUCTEMHO MPEICTaBUTh B BUE cXeMbl. [Ipu aTom
o0o3HaueHnue JIP yka3biBaeT, 4TO NPOABMKEHHUE YUAIIUXCS K HOBBIM 00pa30BaTEIbHBIM PE3yJIbTaTaM MPOUCXOJUT B COOTBETCTBUU C
JIMHUSIMH PA3BUTHS CPEACTBAMH IIPEAMETA.

5-9 kaacchl
JINYHOCTHBIMHU pe3yJabTaTaMM H3y4YeHUs Mpeamera «Marematuka» (B BHUAC CICAYIOIIHUX YyYeOHBIX KypcoB: 5—6 Kiacc —
«Maremarukay, 7-9 knacc — «Anredpa» u «'eoMeTpus») ABJIAIOTCS CICAYIONINE KayecTBa:
- HE3aBHCHUMOCTh U KPUTUYHOCTH MBIIUICHHUS,
- BOJISI 1 HACTOHYMBOCTH B JOCTV)KEHHUH LIEIIH.
CpencTBOM JOCTHIKEHUS ITUX PE3YJIBTATOB SBJISCTCS:
- CUCTEeMa 3aJ]aHUi YYeOHUKOB;
- NpeJICTaBJICHHAs B yUeOHMKAX B IBHOM BHJIC OpraHU3allys MaTepHralia Imo MPUHIKAITY MUHUMAaKCa;
- UCIIOJIb30BAHUE COBOKYITHOCTH TEXHOJIOTHH, OPHEHTHPOBAHHBIX HA Pa3BUTHE CAMOCTOSTEIBHOCTH W KPHUTHYHOCTH
MBIILJICHHS . TEXHOJOTHS IPOOJIEMHOr0 AMaiora, TEXHOJIOTHS MPOAYKTUBHOIO YTEHHS, TEXHOJIOTUS OL[CHUBAHMUSI.
MeTtanpeaMeTHBIMHU pe3yJabTaTaMU H3ydeHHs Kypca «MareMaTuka» SBJISIOTCS MEepBOHAYaAIbHBIC MPEACTABICHUS 00 HICAX U O
METOJIaX MAaTEeMAaTHKH KaK YHUBEPCAILHOM SI3bIKE HAYKH U TEXHUKH, CPEJCTBE MOJICIIMPOBAHUS SABJICHUH U MPOIICCCOB;
- YMEHHUE BHUJCTh MAaTEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJEMHOM CUTyaIlud B APYTUX AUCHHUILIMHAX, B OKPYKAIOIICH JKU3HH,
- yMEHHUE HAXOJUTh B Pa3IUYHBIX HCTOYHHKAX MH(OPMAIINIO, HEOOXOIUMYIO I PEIICHHS MaTeMaTHUYECKHUX MPOOJIeM, IIPEICTaBIIATh
e¢ B IIOHATHOM (hopMe, MPUHUMATh PEIICHKE B YCIIOBUSX HEIOJHON M M30BITOUHOM, TOYHON U BEPOSATHOCTHOM MH(OPMAIIHH;
- yMEHHE MOHMMAaTh W HCIOJIb30BaTh MaTEMaTHUYECKHE CPEJACTBA HAINISIHOCTH (TpaduKy, TUarpaMMbl, TaOIHIbI, CXEMBbI M JIp.) JIIS
WJUTFOCTPAIM{, HHTEPIIPETAIliN, apTyMEHTAIIVH;
- YMEHHE BBIIBUTATh THIOTE3bI MPU PEIICHUN YUeOHBIX 3a7a4, IOHUMATh HEOOXOMMOCTh X MPOBEPKH;
- YMCHHE IPUMEHSATHh HHIYKTHBHBIC U JICTYKTHBHBIC CIIOCOOBI pacCy ACHUH, BUJICTh PA3JIMUHbBIC CTPATETHH PEIICHUS 3a/1a4;
- TIOHMMaHHWe CYIIHOCTH aJITOPUTMHYCCKUX TIPEANMMCAHUN U YMEHUE JCHCTBOBATh B COOTBETCTBUH C MPEIIOKEHHBIM aJITOPUTMOM;
- YMEHHE CaMOCTOSITEIIbHO CTaBUTH 11EJIH, BELIOMPATh M CO3/1aBaTh aJTOPUTMEI JIJIs PEIIeHUs YIEOHBIX MaTEMaTHIECKHUX MPOOIIeM;



- YMCHUC IUIaHHUPOBATH N OCYHICCTBIIATH ACATCIIbHOCTD, HAIIPABJIICHHYIO Ha PCIICHUC 3a4a4 UCCIICAOBATCIIBCKOT'O XapaKTepa,

IIpeaMeTHBIMU pe3yJbTaTaMM U3yUdeHUs npeaMera «MaTemMaTukay ABJSIIOTCA CJaeAyIOlHe YMEHHS:
5-i1 K1ace

Hcnonvzosamo IIpH PCIICHUN MAaTECMATUICCKUX 3a1a4, UX 00OCHOBaHHU U IMPOBECPKE H&ﬁI{CHHOFO pPEeIICHNA 3HAHHUC!

Ha3BaHUM WM TIOCIIEIOBATEIHLHOCTU YHCeN B HaTypaidbHOM psgy B mpenenax 1 000 000 (¢ kakoro uuciaa HAYMHAETCS STOT Psij, Kak
o0Opasyercs Kaxa0€e CIeayIolee YUCIO0 B 3TOM PIAY);
Kak oOpasyercs Kaxaasi Ciaeayromias cYéTHas eAUHUIA;
Ha3BaHUS U MOCIIEOBATEILHOCT Pa3psI0B B 3aMKUCH YHCIIA;
Ha3BaHUS M MOCIEI0BATEILHOCTh MIEPBBIX TPEX KIIACCOB;
CKOJIBKO Pa3psI0B COACPIKUTCS B KKIOM KJlacce;
COOTHOIIEHUE MEXKY pa3psiiaMH;
CKOJIbKO €TUHUIL KaXKJIOTO KJIacca COJEPIKUTCS B 3aIIMCH YUCIIA;
KaK yCTpO€Ha MO3UIMOHHAS IECATUYHAs CUCTeMa CUMCIICHHUS,
€IMHUILIBI U3MEPEHUs BEJIMYUH (AJIMHA, Macca, BpeMs, MJI0Mab), COOTHOIIEHUS MEXAy HUMU;
(GYyHKIMOHAIBHOM  CBSI3M  MEXIY TIpynnamMu BeJIWYuH (1IeHa, KOJIMYECTBO, CTOMMOCTB; CKOPOCTb, BpPEMs, PAaCCTOSHUE;
IPOU3BOJUTENBHOCTD TPY/A, BpeMsi paboThl, paboTa).
Buvinonnams yctHpie BbluucieHus (B mpeaenax 1 000 000) B ciywasx, CBOAMMBIX K BhIUMCIeHUsM B mpeaenax 100, wu
MUCHhMEHHBIC BHIYMCIICHUS B OCTANBHBIX CIy4asix; BBIIOIHATH MIPOBEPKY MPAaBUILHOCTH BBIYMCIICHUN;
8b1n0IHAMb YMHOKEeHUE U fenenue ¢ 1 000;
8bIYUCAAMb 3HAUCHUS YUCIIOBBIX BBIPAXKEHUM, coiepkaiux 3—4 neiicTBust co ckoOKkaMu U 0e3 HUX;
PAcKiaoblgams HATyPaJIbHOE YMCIIO HA IPOCThIE MHOXKUTEIH;
Haxooums HauOOJBIINI OOIIMIA ENUTENh U HAUMEHbIIIee 00IIee KpaTHOE HECKOIBKUX UHCEeNT;
peuiamp TIPOCTHIE U COCTABHBIE TEKCTOBBIE 3a]1a4H;
8bINUCHLIBANMb MHOXKECTBO BCEBO3MOXKHBIX PE3YIHTATOB (MCXOJ0B) MPOCTEUIITUX CITyYalHBIX IKCIIEPUMEHTOB;
HaxoO0ums BEPOSTHOCTH MPOCTEUINIMX CITyYaHBIX COOBITHIA;
peutams yIOOHBIM It ce0si crtocoOoM (B TOM YHCIIE M C TIOMOIIIbIO Ta0nuil U rpadoB) KOMOMHATOPHBIE 3a]]a4i: HA MEPECTAaHOBKY U3
TPEX JIEMEHTOB, MPAaBUJIO IPOU3BEICHMS], YCTAHOBIICHHUE YMCIa Tap HAa MHOYKECTBE U3 3—5 3JIEMEHTOB;
pewams yAOOHBIM JUIsl ce0sl CrocoOoM (B TOM YHCIIE M C ITOMOIIBI0 TabmuIl U TpadoB) JOrHYECKHE 3aJauu, coaepiKalnie He Oosee
TPEX BBICKA3bIBAHMII;
yumams UHPOPMAITUIO, 3aMTMCAHHYIO C TIOMOIIBIO JIMHEWHBIX, CTOJIOYATHIX U KPYTOBBIX JHArpamMm;



cmpoums TPOCTEHIINE TMHENHBIE, CTOJI0YAThIE U KPYTOBbIE IUarpaMMbl;
- HAXO0OUMb PEUICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX UCIIOJIb3YIOTCSI MATEMATUYECKUE CPEJICTBA;
- co30aéamb TPOAYKT (pEe3ysNbTaT MPOEKTHOM JAEATENBHOCTH), IS HU3Y4YEHHs] M OINMCAHHUS KOTOPOIO HCIOJIb3YIOTCS
MaTeMaTU4YECKUE CPEJCTBA.
6-# kiacc
Hcnonvzoeams IpU pellIEHUU MaTEMaTUUECKHX 3a7a4, UX 0OOCHOBAHUU U MPOBEPKE HANJIEHHOTO PEIICHMS 3HAHUE O:
JECSITUYHBIX Jpo0sSX U MpaBuiax IEHCTBUN C HUMU;
OTHOUIEHUSIX U MPOIMOPLHMSIX; OCHOBHOM CBOMCTBE MPOMOPLHUU;
MpsIMOM U 0OpaTHOM MPOMOPIIMOHATIBHBIX 3aBUCUMOCTSIX M UX CBOMCTBAX;
MPOLIEHTAX;
HENbIX U IPOOHBIX OTPULATENIbHBIX YUCIIAX; PAlIMOHATIBHBIX YHCTIaX;
MIpaBuJie CPAaBHEHUS PallMOHAIbHBIX YHCET;
MpaBUJIaX BHINIOJHEHUS ONepaluii HaJl pallMOHATbHBIMH YMCIaMH; CBOMCTBAX ONEPALIMA.
— CpasHusams NeCATUYHBIE TPOOH;
8bINOIHAMb ONIEPALIMH HAJl IECATUYHBIMU JIPOOSMU;
npeobpazosvléams NECATUUHYIO IPOOb B OOBIKHOBEHHYIO H HA000POT;
OKpyensims 1EIbIe Yncia U IeCATUYHbIE Ipoou;
Haxooums NPUOTMKEHHBIE 3HAYEHUS BEJIMYHUH C HEJOCTATKOM U U30BITKOM;
8bINOIHAMb TIPUOTNKEHHBIC BHIYUCIICHUS U OLICHKY YUCJIOBOTO BBIPAXKEHUS;
Oenums 4UCIIO B JAHHOM OTHOIICHHH;
HAaxoo0umbs HEU3BECTHBIN YJIEH MPOIOPIINY;
Haxooums JAaHHOE KOJIMYECTBO MPOILEHTOB OT YHCIA U YHUCIIO 110 U3BECTHOMY KOJIMYECTBY MPOILIEHTOB OT HETO;
HAaxoO0ums, CKOJIBbKO MPOIIEHTOB OJHO YHCIIO COCTABISIET OT JPYTOro;
yeenuuusams U yMEHbIIATh YUCIIO HA JAHHOE KOJIMYECTBO MPOLIEHTOB;
peuwiamsb TEKCTOBBIE 33Jja4l HA OTHOLIEHUSI, TPOTIOPILIUHU U MPOLIEHTHI;
cpasHuéams J1Ba pallMOHAIIbHBIX YHCIIA;
8bINOJIHAMb ONIEpAllMU HaJl PAllMOHAIIBHBIMU YMCJIaMU, UCIIOJIb30BATh CBOMCTBA ONEpALMi 1JIsl YIPOILLUEHUS BBIUNCICHUN;
peuiams KOMOMHATOPHBIE 33/1a4U C TIOMOIIBIO TIPABUIIa YMHOKEHUS;
HAaxoO0ums BEPOSITHOCTU TIPOCTEHIIINX CITyYaHBIX COOBITHI;
peuiams MPOCTENIINE 3a7ja41 HA OCEBYIO M LIEHTPAJIBHYIO0 CUMMETPHIO;
pewamy TIPOCTEHINNE 3a7]auu Ha pa3pe3aHne U COCTaBJICHUE T€OMETPHUUECKUX PUryp;
HaxoOums PeIeHus «KU3HEHHBIX» (KOMIETEeHTHOCTHBIX) 33/1a4, B KOTOPBIX HCIIOJIb3YIOTCS MAaTeMaTHUYECKUE CPEICTBA;
co30aéamv TMPOLYKT (pe3ybTaT MPOEKTHOM JESTeTbHOCTH), IS M3yYEHHUS M OMUCAHMUS KOTOPOTrO HCHOJIb3YIOTCS MaTeMaTU4YecKHhe



CpenacTBa.

7-# KJacc.
Aunre0pa
Hcnonvzoeams nipu perieHn MaTeMaTHIECKUX 3a7a4, UX 0OOCHOBAHUU U MTPOBEPKE HAMICHHOTO PEIICHUS 3HAHUE O:
HaTypaJIbHbBIX, LEJIbIX, PAIMOHAIBHBIX, UPPALMOHATIBHBIX, JEHCTBUTEIBHBIX YNCIIAX;
CTEIEHU C HATYpPAJbHBIMHU MTOKA3aTEIIMU U UX CBOMCTBAX;
OJIHOYJICHAX U MpaBWIaX JECUCTBUN C HUMU;
MHOTOWIEHAaX U MpaBWiIax JACUCTBUI C HUMH;
dhopmynax cCokpaméHHOr0 YMHOXKEHUS,
TOXJIECTBAX; METOJIaX JOKa3aTeILCTBA TOXKICCTB;
JIMHEMHBIX YPABHEHUSIX C OJJHOM HEM3BECTHOM U METOJIaX UX PEIICHUS;
CHUCTEMax JBYX JIMHEHWHBIX YPABHEHUH C IBYMsI HEU3BECTHBIMU M METOJaX X PEIICHUS.
Buvinonname neiicTBUs ¢ OJHOYJICHAMHA U MHOTOYJICHAMU;
V3HA8amb B BBIPAXKEHUAX (DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS M IPUMEHSTh UX;
packiaoviéams MHOTOUJICHBI HA MHOYKHUTEIIH;
8bINOJIHAMb TOXKACCTBEHHBIE TTPE0oOpPa30BaHUS IEIBIX alreOpandecKuX BhIPAKEHU;
0oKa3vieams MPOCTEUIITNE TOXKIECTBA,;
HaxoO0ums 9UCJIO COYETAaHUHN U YUCIIO Pa3MEIICHUH;
peuwiams JIMHEVHbIE YPABHEHUS C OJJTHOM HEU3BECTHOM;
pewiams CUCTEMBl JBYX JHWHEWHBIX YypaBHEHUW C JBYMsS HEHM3BECTHBIMH METOJIOM IOJACTAHOBKH M METOJIOM ajreOpandyeckoro
CJIOJKEHUS,
peuiams TEKCTOBBIE 3a7]a4M C TTIOMOIIBIO JIMHEHHBIX YPABHEHUHN U CUCTEM;
HaxoO0ums PEIICHUS <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIOJIB3YIOTCS MaTeMaTHIECKUE CPEJICTBA;
coz0aséamsv MPOAYKT (pe3yJbTaT MPOSKTHOM NEATEIbHOCTH), JUIS M3YYCHHUS W ONMHUCAHHUS KOTOPOTO HCIONB3YIOTCS MaTeMaTHYeCKHE
CpeicTBa.

7-# kJaace.
I'eomerpus
Hcnonvzosams IIpHu pCIICHUHU MATEMATUYCCKUX 3aaa4, UX O6OCHOBaHI/II/I H IIPOBCPKC HafIIIGHHOFO PCUICHUS 3HAHHC O:
OCHOBHBIX T'COMCTPUYICCKHUX IMOHATHUAX: TOYKA, IIpAMasd, IIOCKOCTD, JIY4, OTPEC30K, JIOMaHasa, MHOI'OYTOJIbHUK;
OIIpCACIICHUHU YTIJIa, 6I/ICCGKTpI/ICBI yriia, CMCXKHBIX U BEPTHUKAJIBHBIX YIJIOB,
CBOMCTBAX CMEKHBIX U BCPTHUKAJIBHBIX YIJIOB,



OIpe/IeIEHNU PABEHCTBA T€OMETPUUECKHX (PUTYpP; IPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;

TE€OMETPUUECKUX MECTaX TOUYEK; OMCCEKTPUCE YIJIa U CEPEIUHHOM MEPINEHANKYJIISPE K OTPE3KY KaK FeOMETPUUECKHX MECTaX TOYEK;
ONPEIETICHUN NTapaJUICIbHBIX IPSIMBIX; IPU3HAKAX U CBOWCTBAX MAPAIIICIIBHBIX IIPSIMBIX;

aKCHOME ITapaJUIeIbBHOCTH U €€ KPaTKOM UCTOPHH;

(dbopMyIie CyMMBI YIJIOB TPEYTOJIbHUKA;

ONPENIEIICHNUN U CBOWCTBAX CPEIHEN JTUHUN TPEYTOJIbHUKA;

teopeme Daineca.

IIpumensamv CBONCTBA CMEXXHBIX U BEPTUKAJIBHBIX YIVIOB IIPYU PEILICHNUH 3a/1a4;

HAaxooumbs B KOHKPETHBIX CUTYyalUsIX paBHbIE TPEYTOJbHUKU U JJOKa3bIBaTh UX PABEHCTBO;

YCmanaeaueams MapajuieIbHOCTb NMPSAMBIX U IPUMEHATH CBOMCTBA MTApaJUIEIbHBIX NPSIMBIX;

NpUMEHAMb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

UCNOIb306amMb TEOPEMY O CPEIHEN JIMHUM TPEYTOJIbHUKA U TeopeMmy Paieca Ipu peLIeHUH 3a/1ay;

HAaxoo0ums PelIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCHOJIb3YIOTCS MaTeMaTHUYECKHE CPEJICTBA;

co30aéamv TMPOLYKT (pe3yJbTaT MPOEKTHOM NESITEIbHOCTH), Ul M3YYEHUS U ONUCAHMsI KOTOPOrO HCIOJB3YIOTCS MaTeMaTHYeCKHe
CpEJICTBA.

8-ii ki1acc.
Aunreopa
Hcnonvzosams ipu pellieHUN MaTeMaTHYECKUX 3a7a49, MX 000CHOBAaHUU M NMPOBEPKE HAMIEHHOTO PEUICHHS 3HAHUE O:
anreOpanveckom ApoOu; OCHOBHOM CBOMCTBE JIpo0u;
npaBHUjIax ACUCTBUN C aNTeOpandecKuMHU IpOOsMH;
CTETICHSX C LETBIMH IMOKa3aTeISIMA U UX CBOMCTBAX;
CTaHJAPTHOM BHJIE YUCIIA;

k .
dyHkupsax y =kx+b, y=x2, y=—, ux cBoiicTBax u rpaduKax;
X

MOHATHU KBAJPAaTHOTO KOPHS U apU(PMETHIECKOTO KBAAPATHOTO KOPHS;

CBOMCTBAxX apu(METHUCCKUX KBAJIPATHBIX KOPHEH;

byHKIHHN Y = VX , eé cBoiicTBax 1 rpaduke;

dbopMyie st KOpHEH KBaIpaTHOTO YPaBHEHHUS;

Teopeme Buera 1uist mpuBe1€HHOTO M O0IIETO KBAAPATHOTO YPaBHEHUS;

OCHOBHBIX METO/IaX PEIICHUS LEIbIX PAllMOHAIBHBIX YPABHEHUHN: METO/IE PA3IOKEHHS HA MHOKUTEIHN U METO/Ie 3aMEHbI HEM3BECTHOM;
METO/Ie PEIIeHUs TPOOHBIX PallMOHAILHBIX YPaBHEHUM;

OCHOBHBIX METO/IaX PEIICHUSI CUCTEM PAIIMOHAIBHBIX YPaBHEHUH.



Cokpawams anrebpandeckue apoou;

8bINOIHAMYb ApUPMETUUECKUE AEUCTBUS C aNreOpanuecKUMU IpO0sSMU;
UCNONIb306aMb CBOMCTBA CTENEHEH C LIETBIMU MTOKA3aTEISIMU IIPH PELICHUH 3a/1ay;
3anucvléams YUCIA B CTAHAAPTHOM BHUJIE;

8bINOIHAMb TOXKJIECTBEHHbIE IPE0OpPa30BaHUs PAllMOHATIbHBIX BbIPAKEHUM;

. k .
cmpoump rpadukn GyHKIMHA y = kx+b, y=X?, y =— H HCIOIb30BATh UX CBOHCTBA IIPH PELUICHNH 33/1a4;
X

gbruUcAMb ApUPMETHUECKUE KBAJPAaTHbIE KOPHU;
npuMeHsams CBOMCTBA apu(PMETUUECKUX KBAIPaTHBIX KOPHEH NPU pElICHUH 3a/1ay;

cmpoums rpaduk GYHKIHHE Y = /X ¥ HCIIOIB30BATH €r0 CBOMCTBA MPH PEIICHHH 3a1a4;

pewiams KBaJpaTHbIE YpaBHEHUS;
npumeHnams Teopemy Bueta npu penienuu 3aaay;

pewiamyp LeTble palliOHaIbHbIE YPABHEHUS METOJIOM Pa3jioKEHUsI HA MHOKUTEIN U METOJOM 3aMEHbl HEM3BECTHOM;

pewams TpOOHbIE YPAaBHEHHUS,

peuiams CUCTEMBbI pallMOHAJIbHBIX YPaBHEHMUI;

peuiamsb TEKCTOBBIE 3a7ja4l C IIOMOUIBIO KBA/IPATHBIX U PALIMOHAIIBHBIX YPABHEHUN U UX CUCTEM;

HAaxoo0ums PelIeHUs «KU3HEHHBIX)» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCHOJIb3YIOTCS MaTEMaTHUYECKHE CPEJICTBA;

co30asamsb TMPOAYKT (pe3yJbTaT MPOEKTHON NEATEIbHOCTH), /Ul W3YYEHHsS M OINUCAHUS KOTOPOTO HCMOJIb3YIOTCS MaTeMaTHYECKUE
CpencTBa.

8-# kJacc.
I'eomerpus
Hcnonvzoeams TIpU pellieHUU MaTeMaTHYECKHX 3a71a4, UX 0OOCHOBAHUHU U MIPOBEPKE HAWIEHHOTO PEIICHUs] 3HAHUE O:
- OmpeleJeHUH MapajiejorpaMma, pomoa, mpsiMOyrojbHUKa, KBaipaTa; MX CBOMCTBAX M MPU3HAKAX;
- OINpEIeNeHUU Tpaleluu; SJIEMEHTax Tpaleuu; TEOPEME O CPEIHEN JIMHUU TpaNeIuu;
- OIpEIeNeHUU OKPYKHOCTHU, Kpyra U UX 3JIEMEHTOB;
- Teopeme 00 U3MEPEHUHU YTIIOB, CBA3AHHBIX C OKPYKHOCTHIO;
- OIpPEIETICHUU U CBOMCTBAX KacaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE ABYX KaCATENbHbBIX, TPOBEAEHHBIX U3 OQHOU
TOYKH;
- ONPEACIICHUHU BIIMCAHHOM U ONUCAHHOM OKPYXKHOCTEU, UX CBOMCTBAX;
- ONpejAeseHUH TPUTOHOMETpUUecKre (PYHKIIMH OCTPOTO yIila, OCHOBHBIX COOTHOLICHUN MEXy HUMU;
- npuémax pelieHHs NpSIMOYTOJIbHBIX TPEYTOJIbHUKOB;
- TpuroHomerpuueckux QpyHkuusax yriaos ot 0 go 180°;



TEOpPEME KOCUHYCOB U TEOPEME CUHYCOB;

npuémax pelieHus NpPOU3BOJIbHBIX TPEYTOJIbHUKOB;

(dbopMynax s IIOAAN TPEYroJbHHUKA, apajlieorpaMma, Tpaneuu;

teopeme [Tudaropa.

Ipumensams pU3HAKY U CBOMCTBA MapajuieaorpaMma, pom0a, IpsMOyTOJIbHHUKA, KBaJpaTa MPU PELIEHUH 3a/1a4;
pewiams MIPOCTENINE 3aJa4H Ha TPANEIHIO;

HAaxooums TPagyCHYIO MEPY YTJIOB, CBA3aHHBIX C OKPY’KHOCTHIO; YCTAHABIUBATh UX PABEHCTBO;

npumMeHsms CBOMCTBA KACATEIbHBIX K OKPYKHOCTH MPU PEIICHUU 33/1a4;

pewiams 3a/1a4M Ha BIMCAHHYIO U OIIMCAHHYIO OKPY’KHOCTb;

8bINOIHAMb OCHOBHBIE TEOMETPUUYECKHUE MTOCTPOEHUS C TOMOIIBIO IUPKYJIS U IMHEHKH;

HaxoO0ums 3HAUCHUS] TPUTOHOMETPUUECKUX (PYHKIIMI OCTPOTO yTiia Yepe3 CTOPOHBI MPSIMOYTOJILHOTO TPEYTOJIbHUKA;
npuMeHsms COOTHOIICHHUS MEXIYy TPUTOHOMETPHUECKUMHU (YHKIMSAMU TPHU pPEIISHUU 3a]1a4y; B YaCTHOCTHU, MO 3HAUYCHHIO
OJTHOM W3 (PYHKIUA HAXOAUThH 3HAUCHUS BCEX OCTAJIbHBIX;

peuiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

c600umb paboOTy C TPUTOHOMETpUYECKUMH (yHKIHAMU yTI0B oT 0 10 180° K ciiy4aro OCTPBIX YTJIOB;

npuMensams TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB IPU PELICHUU 33]1a4;

peuwiamsb IPOU3BOJIbHBIE TPEYTOJIBHUKY;

Haxooums TUIONIAIA TPEYTOJIbHUKOB, MapalljIeIorPaMMOB, Tpareuui;

npumenams Teopemy [ludaropa npu pemieHnn 3agay;

Haxooums MPOCTEHIIINE T€OMETPUYECKHE BEPOITHOCTH;

Haxooums PElIeHus «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOIb3YIOTCSl MAaTEMaTHUECKHUE CPE/ICTBA;
co3oasams TPOAYKT (PE3yNbTaT MPOEKTHOM MAEATETBbHOCTH), JUIS HM3yUY€HUsS U ONUCAHUS KOTOPOTO HCIOJb3YHOTCS
MaTE€MaTHYECKUE CPEACTBA.

9-if KJIacc.
Anreopa

Hcnonvzosamo IIpHu pCHICHUHU MATEMATUYCCKUX 3aaa4, UX 000CHOBAHHUH U IIPOBCPKE HalICHHOT'O PCUICHUA 3HAHHC O:

CBOMCTBAX YMCIIOBBIX HEPABEHCTB;

METOJIaX PELICHHUS] JIMHEWHBIX HEPABEHCTB;

CBOMCTBaX KBaJpaTUIHON (DYHKIINUU;

METOJIaxX PELICHUS KBaJIpPaTHBIX HEPABEHCTB;

METO/IC UHTEPBAJIOB JIJIsl PEILICHUS PAllMOHAJIBHBIX HEPABEHCTB;



- MCTOAax PCIICHUA CUCTCM HCPABCHCTB,

- cBoiicTBax ¥ rpaduke GyHKIMU Y = X" IIPU HATYPAIBLHOM N;

- ONpPEAEIICHWU U CBOMCTBAX KOPHEW CTENEHH N;

- CTEMNEHAX C pallMOHAIBHBIMU NOKA3aTEIsIMU U UX CBOICTBAX;

- ONpEeleJeHUH U OCHOBHBIX CBOMCTBax apu(meTuyeckoi nporpeccuu; (popmyse Uisi HaXOXKIACHHUS CYMMBbI €€ HECKOJIbKHUX
MEPBBIX WICHOB;

- ONpEeleJeHUH U OCHOBHBIX CBOWCTBAX I'€OMETPHUYECKOW mporpeccuu; (Gopmyse A HaXOXKACHUS CyMMBbI €€ HECKOJIbKUX
MEPBBIX YICHOB;

- (Qopmyne ans cyMMbl 0ECKOHEUHON T€OMETPUUECKON TPOrPEeCcCUr CO 3HaMeHaTelIeM, MEHBIINM 110 MOIYJIIO €IMHUIIBI.

- HUcnonvzoeams CBOWCTBA YHCIOBBIX HEPABEHCTB /JIsl IPEOOpPa30BaHMS HEPABEHCTB;

- Ookasviéams MPOCTEHIIINE HEPABEHCTBA,

- pewiambs JVMHEHHBIC HEPABEHCTBA;

- cmpoumbs TpaQUK KBaJApaTUUHON QYHKIIUU U UCIIOIB30BATh €ro MPH PEIICHUH 3a/1ay;

- pewiams KBaJIpaTHbIE HEPABEHCTBA;

- pewamyp palliOHaJIbHbIE HEPABEHCTBA METO/I0M UHTEPBAJIOB;

- pewamb CUCTEMBI HEPABEHCTB;

- cmpoums rpaduk GyHKIMK Y = X" IIpU HATYpaIbHOM N U MCIIOJIb30BaTh €r0 NPH PELIEHHUH 3a/1a4;

- Haxooumv KOPHH CTEIEHU N,

- UCNOAB306aMb CBOMCTBA KOPHEH CTEIICHU N MPH TOXICCTBEHHBIX NMPeoOpa3oBaHUsMX;

- HaxoOumv 3HAYCHHUS CTEIICHEH ¢ PallMOHAIbHBIMHU MTOKA3aTEIISIMU;

- peuwiamb OCHOBHBIC 33JIa4M Ha apU(PMETHICCKYIO M T€OMETPUICCKYIO TIPOTPECCHUH;

- HaxoO0umwv cyMMy O€CKOHEYHON T'€OMETPUYECKOM MPOTrPECCHH CO 3HAMEHATEIEM, MEHBIIIUM 10 MOJYJIIO €AMHHMIIBL;

- HaxoO0umv PEUICHUS «OKU3HEHHBIX» (KOMIIETCHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIOJIb3YIOTCS MaTeMaTHICCKUE CPE/ICTBA;

- co30aéamb TIPONYKT (pe3yabTaT MPOCKTHOW JEATEIBHOCTH), IS H3YYCHUS W ONKMCAHHS KOTOPOTO MCIOJIb3YIOTCS
MaTeMaTHYECKHE CPE/CTRA.

9-if kaace.
I'eomerpus
Hcnonvzosams IIpHu pCIICHUHU MATEMATUYCCKUX 3aaa4, UX O6OCHOBaHI/II/I H IIPOBCPKC H&fII[GHHOI‘O PCUICHNA 3HAHHC O:



MpU3HAKax M0J00Us TPEYTOJIbHUKOB;

TEOpEME O MPONOPIUOHATIBHBIX OTPE3Kax;

CBOICTBE OMCCEKTPUCHI TPEYTOJIbHHKA;

MIPOTOPIMOHATBHBIX OTPE3KaxX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

MPOTIOPIIMOHATBHBIX OTPE3KaxX B KPYre;

TeopeMe 00 OTHOLIEHUH TUIOMIAIel TOJ0OHBIX MHOTOYTOJIbHUKOB;

CBOMCTBaxX MPAaBUJIbHBIX MHOTOYTOJIBHUKOB; CBSA3M MEXIy CTOPOHOM MPaBMWJIBHOIO MHOTOYTOJIbHMKA U pPaJdycamu
BIIMCAHHOI'O U ONMHMCAHHOT'O KPYTOB;

olpeziesIeHUH JJIMHBI OKPY>KHOCTH U (popMyJie JUid €€ BHIYMCICHUS;

(dhopmyIie MmIomaay NpaBUIbHOIO MHOTOYTOJIbHUKA;

olpeziesIeHNH TUIoLIaan Kpyra u opmysie s e€ BRIYUCICHUS; popMyJie Ui BBIYUCIICHUS IJIOU[aIel yacTeil Kpyra;
IPaBUJIE HAXOXKICHHS CYMMBI M pa3HOCTH BEKTOPOB, IIPOU3BEACHHS BEKTOPA HA CKaJIsip; CBOMCTBA 3TUX OMNEpalHii;
oIpeziesIieHNH KOOPJMHAT BEKTOPa U METO/IaX X HAXOXKICHUS,

IpaBUJIE BBITIOJIHEHUI omepalluii HaJ BEKTOpaMU B KOOpJAMHATHOU (opme;

OTpe/IeNIEHNH CKaJISPHOTO MPOU3BECHHS BEKTOPOB U (POpMyJIe AJIsl €ro HaXOXKICHHUS;

CBSI3M MEX]y KOOpJIMHATaMU BEKTOPOB M KOOPJAWHATAMHU TOYEK;

BEKTOPHBIM U KOOPJAMHATHBIM METOJIaX PELICHUS TEOMETPUUYECKHUX 3a4au.

¢dopmynax oObEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETpHUECKHX (GUTYp: Mapajieienunena, Kyoa, mapa, HUIAHIPA,
KOHYyca.

Ipumensams npy3HAKY TIO00US TPEYTOJLHUKOB MPU PEILIEHUU 3a/a4;

pewiams TIPOCTEMNIINE 3aJa4l Ha TIPOIIOPIIUMOHAIIBHBIE OTPE3KH;

pewiams IPOCTENIINE 3aJa4H HAa TIPABUIIbHBIE MHOTOYTOJIbHUKY;

Haxooums JAJIMHY OKPY>KHOCTH, IUIOIIAb KPyTa U €ro 4acTeu;

8bINOIHANMD ONIEPALIMU HAJl BEKTOPAMH B T€OMETPUYECKOM U KOOPIMHATHOU (opMme;

Haxoo0ums CKaJIIpHOE MPOU3BECHIE BEKTOPOB U MPUMEHSTH €T0 JIJIsl HAX0XKICHUS Pa3IMYHbIX T€OMETPUUYECKUX BEIIUYUH;
peuiams TEOMETPUUYECKHE 3a]Ja4l BEKTOPHBIM U KOOPJAUHATHBIM METOJIOM;

npuMeHsams» TeOMETPUUYECKUE MTPeo0pa3oBaHusl MIIOCKOCTH MIPH PEIICHUH T€OMETPUUYECKUX 3a/1ay;

Haxooums OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYp: MapajuieNenunena, Kyda, Iapa, UAIUHAPA,
KOHYCa;

Haxooums PEIIeHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOIB3YIOTCSI MAaTEMAaTHUECKHUE CPEJICTBA,
co30asamv TPOAYKT (PE3yNbTAaT TMPOCKTHON MAEATENBHOCTH), HJs W3YYCHHs] M OIHUCAHUS KOTOPOTO HCIOIb3YIOTCS
MaTeMaTHUYECKUE CPEACTBA.



Pecynamuenvie YY/I.

5-6-11 knaccol

— CaMOCTOATEIIBHO 0OHapyscusams U HOPMYIUPOBATH YUCOHYIO MPOOIEMY, ONPEACIIATh 1IeJib YYEOHOU ACSTEIbHOCTH, BRIOUPATh TEMY
MIPOEKTA;

— @blOsUcamb BEPCUM PEIICHUs MPOOJIEMbI, O0CO3HaBaTh (M HMHTEPIPETHPOBATH B Cllydyae HEOOXOIAMMOCTH) KOHEYHBIA pe3yibTarT,
BBIOMPATH CPENICTBA JOCTIKEHHSI IIETH U3 MPEUIOKECHHBIX, a TAK)KE UCKATh HX CAMOCTOSTEIBHO;

— cocmaegnams (MHAUBUAYAIBHO WIH B TPYIINE) IUIaH PEICHUs TPOOIeMbl (BBIIOIHEHHS IPOEKTA);

— paboTas Mo IUIaHy, ceepsimb CBOU JEUCTBUS C LEJIbIO U, PU HEOOXOJUMOCTH, UCTIPABIATH OLIMOKH CAMOCTOSITENILHO (B TOM YHCIIE U
KOPPEKTHPOBATh IUIAH);

— B JIMAJIOTE C YUUTEJIEM COBEPUIeHCB08aNb CAMOCTOSITENIbHO BbIpaOOTaHHbBIE KPUTEPUHU OLICHKH.

7-9-11 knaccwt

— CAMOCTOSITEIIBHO 0OHApYHcU8ams M poOpMyaIuposams MpooIIeMy B KIIACCHOW U MHIUBUIAYATbHON Y4eOHOW eI TeTbHOCTH;

— 8b108U2ANb BEPCUU PEIICHUS MPOOJIEMBI, 0CO3HABATh KOHEYHBIN Pe3yJIbTaT, BEIOUPATh CPEJCTBA JOCTHKCHUS TSI U3 MPEIIIOKCHHBIX
WJIM MX UCKATh CAMOCTOSTEILHO;

— cocmagnams (MHAUBUAYAIBHO WIH B TPYIIE) TUTaH pelleHUs MpoOieMbl (BBITTOJHEHHS TTPOCKTA);

— no0bUpams K Kaxaou npodieme (3a7a4ue) aJeKBaTHYIO € TEOPETUUECKYIO MO/IENb;

— paboTas Mo MpeagoKeHHOMY WJIM CaMOCTOSTENbHO COCTaBICHHOMY IUIAHY, UCHOAb308aMb HAPSAY C OCHOBHBIMU U JIOMOJHUTEIbHBIC
cpelcTBa (CIpaBoYHas JIUTEPATypa, CI0KHbBIE MPUOOPHI, KOMITBIOTED);

— NIGHUPOBamMs CBOIO UHANBUAYATbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO;

— pabomamp 1O CaMOCTOSATEIHLHO COCTaBJIEHHOMY IUIaHY, CBEPSAACH C HUM M C IIEJIbIO JAEATEIbHOCTH, UCTIPABIISAsS OMIMOKH, UCTIONb3YSI
CaMOCTOSITENBHO MOI00paHHbIe cpeicTBa (B TOM uncie u MHTepHer);

— CBOOOIHO 1016306ambCsl BBIpAOOTaHHBIMU KPUTEPUSIMHU OIEHKH U CAMOOLIEHKH, UCXO/IS U3 LN ¥ UMEIOIIHNXCS KPUTEPHUEB, pazauydast
pe3yabTaT U CIocoObl ACHCTBHUIA,

— B XOJI€ MPEJICTABJICHHUSI IPOCKTA 0a68amb OYEeHK) €T0 Pe3yybTaTaM;

— CaMOCTOSITEIbHO 0CO3HABAMb TIPUYMHBI CBOETO YCIIeXa WM HEycleXa U HaXOUTh CIIOCOOBI BHIXO/a U3 CUTYaIlMH HEeYCIIeXa,

— yMemb OYyeHUums CTETeHb YCIEeIIHOCTH CBOEH MHANBUAYATbHONW 00pa30BaTEIbHOM NESTEIHHOCTH;

— oasamb OYeHKy CBOUM JIMYHOCTHBIM KadyecTBaM M 4YepTaM XapakTepa («KaKoB s»), ONpPENENSITh HAMpaBIECHUS CBOETO Pa3BUTHS
(«KaKkUM s XO4y CTaTh», «4TO MHE JIJISl ITOTO HAJ0 CAEHaTh»).

Cpeocmeom ghopmuposanus perynsaTUBHbIX Y Y]l ciiyaT TEXHOJOTHs MPOOJIEMHOTO TMaiora Ha 3Tare U3y4eHHUsl HOBOTO MaTepuayia u
TEXHOJIOTHS OIICHUBAHUsI 00pa30BaTENbHBIX JIOCTHKEHUN (YUCOHBIX YCIIEXOB).



Ilo3naseamenvnvie YY/I:

5-9-it knaccw

— AHATU3UPOBAMb, CPABHUBAMb, KIACCUPUYUPO8amb U 0000wamb PAKTHL U SIBICHUS;

— ocywecmenisims CpaBHEHHE, CEpUALMIO U KIacCU(PHUKAIIUIO, CAMOCTOSATEIBHO BHIOMpPas OCHOBAHMS M KPUTEPUU JIJIS1 YKa3aHHBIX
JIOTUYECKUX ONEPALNIA; CTPOUTH KIACCU(PUKAIUIO TyTEM TUXOTOMUYECKOTO JIENeHNs (HA OCHOBE OTPHUIIAHUA);

— cmpoums JIOTHIECKH 0O0CHOBAHHOE PacCy:KJICHHE, BKIIIOYAIOIIEE YCTAHOBIIEHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€E];

— co30asamb MaTEMaTHYECKUE MOJEIIN;

— COCTaBJIATh TE3UCHI, Pa3JIMYHbIE BU/IBI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [I[peobpazoBbiBaTh MH(OPMALIMIO U3 OJJHOTO BUAA B JPYron
(TabGauily B TEKCT, uarpammy M Imp.);

— @bIYUMBIEAMb BCE YPOBHU TEKCTOBOM MH(OPMALIUU.

— yMemb onpeoensmb BO3MOXKHbIE HMCTOYHMKM HEOOXOJMMBIX CBEICHHWH, MPOU3BOAUTH MOUCK HWHGOpPMAlLlMM, aHAJU3UPOBaTh WU
OLICHUBATh €€ TOCTOBEPHOCTb.

— MOHUMAas TO3MUIMIO JIPYTroro 4YeyloBeKa, paziuuams B €r0 pedyd: MHEHUE (TOYKY 3peHUs), JOKa3aTeNbCTBO (apryMeHThI), (haKThl;
TUNOTE3bl, aKCHOMBI, TEOpuHu. JIJIsi 3TOro CaMOCTOSITENIbHO MCIONb30BaTh pa3ivyHble BHUJBI YTEHUs (M3ydarollee, MPOCMOTPOBOE,
03HaKOMUTEJIbHOE, TTIOUCKOBOE), MPUEMBI CITyIIAHUS.

— caMOMy c030a6amb WCTOYHUKU MH(OpMalMU pa3HOro TUIA W JJs pa3HbIX ayAUTOpUH, cOoONI0AaTh MH(MOPMALMOHHYIO TUTHEHY U
npaBuiia UHGOPMaLMOHHOM 0€30MaCHOCTH;

— yMemb UCHOIb306amb KOMIbIOTEPHbIE 1 KOMMYHUKAIIMOHHbBIE TEXHOJOTHMH KaK MHCTPYMEHT JUIsl JOCTHXKEHHs CBOUX ILiesiel. YMeThb
BBIOMpATh aJI€KBaTHbIE 3a/1a4€ HHCTPYMEHTAJIbHBIE IPOrPAMMHO-AIIAPAaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom ¢ghopmuposanus no3HaBaTeNnbHBIX Y Y/l ciykaT y4ueOHBIM MaTepuaa U MPekIe BCETro MPOAYKTHBHBIC 3a7aHUs YueOHHUKa,
MO3BOJISIONIME TTPOABUTATHCS 110 BCEM IIECTH JJUHUSAM PA3BUTHSL.
1-s JIP — Mcrionp30BaHKe MaTeMaTHUISCKUX 3HAHUH IS pEIISHUS Pa3IMUYHbIX MAaTEMaTHYECKHUX 3a/1ad U OIICHKH IMOJYyUYCHHBIX PE3yJIbTaTOB.
2-51 JIP — COBOKYIMHOCTh YMEHH 10 UCIIOIB30BAHUIO JOKA3aTEIbHOM MaTeMaTHICCKON PEUH.
3-s1 JIP — CoBOKYITHOCTh YMEHHH 110 paboTe ¢ MHPOPMAIIHEH, B TOM YHCIIEC B C PA3IMYHBIMU MaTEMaTHUYECKUMHU TEKCTaMHU.
4-5 JIP — YMeHus UCII0Ih30BaTh MATEMAaTHICCKHUE CPEJICTBA JIJIS U3YUCHHUS U ONMCAHMS PEeaIbHBIX MPOIIECCOB U SIBICHUM.
5-s JIP — He3aBHCHUMOCTh M KpUTHIHOCTH MBIIIICHUS.
6-s JIP — Bosg 1 HACTOMYUBOCTDH B JOCTUKEHUH LIEIIH.

Kommynuxkamuenvie YY/I:

5-9-it knaccot
— CaMOCTOSITEIBHO Opeanu308bl6amsb YICOHOE B3aUMOJICHCTBHE B TPYIIIe (OMpeIesaTh OOIIHE eI, TOTOBAPUBATHCS JPYT C APYTOM U
T.1.);



— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, TOATBEPKAA UX (PaKTaMH;

— B JJUCKYCCHH YMemb 8blOGUHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C IOCTOUHCTBOM NpU3HAS8AMb OIINOOYHOCTh CBOEI0 MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTHPOBATh €ro;

— TIOHUMasl TIO3ULIUIO IPYTOT0, pasiuyams B €ro peuu: MHEHHUE (TOUKY 3pEHHUs), JOKA3aTEeIbCTBO (apTryMEHTHI), (PaKThl; TUIIOTE3BI,
aKCUOMBI, TEOPUU;

— yMemb B3TJISTHYTh HA CUTYAILMIO C HHOW MO3UIUHU U 00208apu6éamscs ¢ TIOAbMHU UHBIX TTO3UIIHM.

Cpeocmeom  hopmuposarnus KOMMYHUKATUBHBIX Y Y]] ciyaT TEXHOJOTHS MpOoOJIEeMHOTo auanora (moOyKAaroluid U MOABOIAIINNA
JIAJIOT) U OpraHu3anusi paboThl B MaJbIX TPYIIAX, TAKKe UCIOIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTHU MPOyKTUBHOTO UTEHHUSL.

Copaep:xanue OCHOBHOI0 00Pa30BaHMS 10 MaTeMATHKE.

B ocHoBe conepkanusi 00ydeHUs: MaTeMaTUKE JICKUT OBJIQJCHHUE YUYAlTUMUCS CIICIYIONIMMU BUAAMU KOMIICTCHIIUI: MpeaMeTHOI,
KOMMYHHUKATHUBHOM, OPraHU3alMOHHOI 1 001eKYJIbTYPHOIi. B COOTBETCTBUYU C ’TUMHU BUJIaMU KOMIIETEHIIUNA HAMH BbIICJICHBI TJIABHBIC
coJiepKaTeIbHO-TICJICBBIC HAMPABICHUS (JIMHUM) Pa3BUTHSI YUAITUXCS CpEeICTBaMU mpeaMeTa «MaremaTukay.

IIpeameTHas komnereHuus. [1og nmpeqMeTHONW KOMIIETCHIIMEH MOHUMAETCSI OCBEIOMIEHHOCTh IITKOJIBHUKOB O CUCTEME OCHOBHBIX
MaTeMaTHYECKUX MPECTaBICHUIN U OBJaJeHHEe UMU HEOOXOAUMBIMH MPEAMETHBIMU YMEHUsIMU. DOpMUPYIOTCA CleIyrole o0pa3yomime
3Ty KOMIIETEHLMIO MPEACTABICHUS: O MaTEMaTHUYECKOM S3bIKE KaK CPEeJCTBE BBIPAKECHHS] MAaTEMAaTHUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U
T.J.; 0 MAaTEMaTUYECKOM MOJICJIMPOBAHUU KaK OJHOM M3 BaXKHBIX METOJIOB MO3HAHUS MUpa. DopMUPYIOTCS cleAyolue 00pa3yomme 3Ty
KOMIIETEHIIMIO YMEHHMsI: CO3/1aBaTh MPOCTEUIINEe MaTeMaTHUYeCKHe MOJETH, pabdoTaTh C HUMH W HUHTEPIPETUPOBATH MOJTyUYEHHBIE
PE3yNbTAThI; IPUOOPETATh U CUCTEMATU3UPOBATH 3HAHUS O CIIOCO0AX PELISHUs MATEMAaTUYECKUX 3aJay, a TaKXKe MPUMEHSTh 3TH 3HAHUS U
YMEHHUS IJIs1 PEIIeHUs MHOTHUX KM3HEHHBIX 3a7ad.

KommyHukaTtuBHasi komnereHums. [lo] KOMMyHUKAaTUBHOW KOMIIETEHIIMEH MOHUMAETCs C(HOPMHUPOBAHHOCTH YMEHHS SCHO U
YETKO U3JIaraTh CBOM MBICIIH, CTPOUTH ApTYMEHTHUPOBAHHbIE PACCYXKACHUS, BECTH TUAJIOT, BOCIPUHUMAs TOUKY 3pEHUSI COOECETHIKA U B TO
’Ke Bpemsi mojBepras €€ KPUTHYECKOMY aHalIHu3y, OTCTauBaTh (MpU HEOOXOJUMOCTH) CBOIO TOYKY 3pEHHS, BBICTpAauBas CHCTEMY
aprymentanun. OopmupyroTcss oOpasyronue 3Ty KOMIETSHIIMI0 YMEHUs, a TakKe yMEHHS H3BJIEKaTh WH(OPMAIMIO U3 Pa3HOTO pojia
WMCTOYHHUKOB, ITPE0OPa30BbIBast €€ MpU HEOOXOAUMOCTH B Apyrue GopMbl (TEKCThI, TAOIUIIBI, CXEMBI U T.1I.).

Opranuzanuonnasi kKommnereHuusi. [log opraHu3alMOHHONW KOMIIETEHIIMEW TIMOHUMAeTcs C(HOPMHUPOBAHHOCTh YMEHUS
CaMOCTOSITEIbHO HAXOJWUTh M TPHUCBAMBATh HEOOXOIUMBIC YyYalllMMCsl HOBBbIe 3HaHUS. DOPMUPYIOTCS Cleayloue 00pasyrolue 3Ty
KOMITIETEHIIMIO YMEHUS: CaMOCTOSATEIBHO CTaBUTh y4eOHYIO 3ahady (1Ienb), pa3OuBaTh €€ HAa COCTaBHBIE YacTH, HAa KOTOPBIX OyJeT
OCHOBBIBATHCS IMPOIIECC €€ PEIICHUS], aHATU3UPOBATh PE3yIbTaT IEHCTBUS, BBISBISTH JOMYIICHHBIE OIIMOKNA U HETOYHOCTH, UCTIPABIISITh UX
Y TIPEJICTABIISATh OJMYYEHHBIN pe3ynbTaT B GOpMe, JIETKO TOCTYITHOM i BOCIIPUATHS APYTUX JIFOJIEH.

Oo0mexkyabTypHasi komnereHuus. [log oOmEKyIbTYpHON KOMIIETEHIIMEH TIOHMMAETCS OCBEIOMJICHHOCTH IIKOJBHUKOB O
MaTeMaTHKe KakK 3JIEMEHTE OOIIEeUYeI0BEYECKON KyIbTYphl, €€ MECTE B CUCTEME JIPYTUX HAYK, a TaKKe €€ poJik B Pa3BUTUHU MPECTABICHUM



YeJIoBEYeCTBA O LIEOCTHOM KapTuHe mupa. Dopmupytorcs cienyroomue oOpa3yrolue 3Ty KOMIETEHIUIO NPEJICTaBICHUS: 00 ypOBHE
pPa3BUTHS MAaTEMAaTUKHU Ha Pa3HBIX UCTOPUUYECKUX ITAIMAX; O BRICOKOW MPAKTUYECKONW 3HAYUMOCTH MAaTEMATUKH C TOUKHU 3PEHUS CO3/IaHUsI U
pa3BUTHSA MaTe€pUaIbHOM KYJIBTYpbl YEJIOBEUECTBA, a TAKXKe€ O BAXXHOM pOJIM MaTeMaTHKKW C TOYKH 3peHHs (HOPMUPOBAHUU TaKUX
BOXKHEUININX YEPT JIMYHOCTH, KaK HE3aBUCUMOCTh U KPUTUYHOCTH MBIIIICHHS], BOJISI U HACTOWYUBOCTD B IOCTHKEHUU LIETU U JP.

APUOMETHUKA

Harypaabnble uncaa. Harypanbnsiii psag. Jdecatuunas cuctema cuucieHus. ApudMeTudeckue NeUCTBUS C HATYpPaIbHBIMU YHCIAMHU.
CaoiicTBa apu(METHUECKUX ACHCTBUI.

CreneHsp ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

UucnoBbie BBHIpOXKEHUS, 3HAYECHUE YHUCIOBOTO BbIpakeHHs. [lopsnok AEMCTBUN B YMCIOBBIX BBIPAKEHUSX, MCIOJIb30BAaHUE CKOOOK.
Pemenue TeKCTOBBIX 3a7a4 apupMETHIECKUMHU CIIOCOOaMH.

Jenutenn m kpatHbele. CBOICTBAa M NpU3HAKU ACIUMOCTH. IIpocTele M cocTaBHbIe uMciia. Pa3noxkeHue HaTypadbHOIO 4YHCiia Ha
MIPOCTBIE MHOXKUTENU. JleJIeHne C OCTaTKOM.

Jpobu. O6pikHOBeHHBIE ApoOH. OCHOBHOE CBOMCTBO napoOu. CpaBHEHHE OOBIKHOBEHHBIX ApoOei. ApudMeTHuecKkue IEHCTBUS C
OOBIKHOBEHHBIMHU JIpo0siMu. HaxoxieHre 4acTu OT LEeJI0ro U LeNoro Mo ero 4acTu.

Hecsatuunbie apodu. CpaBHeHHE AECATHYHBIX IpoOeil. Apudmernueckue ASUCTBUS € JOECATUUHBIMU Ipobsimu. IlpencraBienue
JeCSITUYHOM 1poOu B BHJIe OOBIKHOBEHHOM IpOOU M OOBIKHOBEHHOM B BUE JIECATUYHOM.

[IponieHThI; HaXOXKIEHUE MPOLEHTOB OT BEIWYMHBI M BEIMYMHBI O €€ mnpoueHTaMm. OTHOLIEHWE; BBIPAXKEHHWE OTHOLICHUS B
npoueHrax. [Iponopuus; 0CHOBHOE CBOMCTBO MPONOPLIUH.

Pemenue TeKCTOBBIX 3324 apu(METHIECKUMU CITOCOOaMHU.

Panuonanbublie ynciaa. [logoxurenbHble 1 OTpULIATENbHBIE YNCIA, MOAYJb YUCIIa. MHOXECTBO LEIBIX YUcen. MHOXECTBO
palMOHATBHBIX YKCEN, PAlMOHAIBHOE YHCIIO KaK OTHOIIEHHEe M/N, rIie M — Iiejoe 4uciio, N — HaTypaibHoe urciao. CpaBHEHHE paIio-
HaJIBHBIX uYnceN. Apudmernueckue ACUCTBUS C palloHaIbHBIMU unciamu. CBolcTBa apupmernyeckux aenctBuil. CTeneHb ¢ LEIbIM
MOKa3aTeseM.

JeiicTBuTeIbHBIE YHCaa. KBaspaTHbIN KOpeHb U3 uncia. KopeHb TpeTbell CTeneHu.

[Tonsitue o0 wuppanmoHaIbHOM 4Hclie. HppalmoHaIbHOCTh YHUCIHA V2 u HECOU3MEPHUMOCTh CTOPOHBI M JIMArOHAJIA KBajpara.
JlecsiTuaHbIe MPUOIMKEHUST UPPALIMOHAIBHBIX YHCE.

MHO0keCTBO NEHCTBUTENBHBIX YMCEN; IPEJICTABICHHE ICHCTBUTEILHBIX YUCEN B BUIC OECKOHEUHBIX JECATUUHBIX qpobeil. CpaBHEeHUE
JNEUCTBUTEIIBHBIX YHUCEIL.

KoopaunratHas npsimas. M300pakeHne yncena TouKaMu KOOPJIMHATHOM MPpsIMOM. UMCITOBBIE MPOMEKYTKH.

N3mepenusi, npudmxenus, omeHkH. Pazmepsl 0OBEKTOB OKpy’Kawmlero Mupa (OT 3JIEeMEHTapHbIX 4YacTHll 10 BcenenHoit),
JUIMTENIBHOCTh MPOLIECCOB B OKpyXkatolleM Mupe. Boiienenue MuokuTenss — creneHu 10 — B 3amucu yucia.



[IpubnmxeHHOe 3HaUEHHUE BEIMYUHBI, TOUHOCTh MPUOIKeHUs. OKpyTiIeHNe HaTypalbHbIX YUCEN U JECITUUHBIX Apooei. [Ipukunka
Y OLICHKA PEe3yJIbTaTOB BBIUMCIICHUN.

AJII'EBPA

Auare0panyecKkue BblpakeHHsl. byKBeHHbIE BbIpaXeHUs (BBIPAXKEHUS ¢ IepeMEHHBIMU). YncnoBoe 3HaueHne OYKBEHHOT'O BBIPAKEHUS.
JlonycTumble 3HaueHus: nepeMeHHbIX. [lofcTaHoBKa BbIpakeHUI BMecTO nepeMeHHbIX. [IpeodpazoBanre OYKBEHHBIX BbIpaKEHUI Ha
OCHOBE CBOMCTB apu(pMeTHUEeCKUX AeicTBUN. PaBeHCTBO OyKBEHHBIX BbIpaxkeHUI. ToxnecTso.
CreneHb C HaTypaJbHBIM MOKAa3aTeNeM U €€ cBoicTBa. OqHOWIEHBI U MHOTOWICHBI. CTeneHb MHOrowieHa. ClioeHne, BBIYUTaHUE,
YMHOXEHUE MHOTOWIEHOB. DOpPMyJIbl COKPALIEHHOI'O YMHOXEHUS: KBAIpaT CyMMBI U KBaJIpaT pa3HocTU. PopMyria pa3HOCTH KBaJpaToOB.
[IpeoGpa3oBaHue 11€0T0 BhIpaXKEHUsI B MHOTOUJIEH. Pa3iokeHue MHOTOUJI€HOB HA MHOXKHUTENW. MHOTOUsIeHbI ¢ OJTHOM MepeMeHHOM.
Kopenp mHOrounena. KBagparuslii TpexuieH; pa3aoKeHUe KBaAPaTHOIO TPEXWICHA HA MHOKHUTEIIH.
Anrebpanueckast 1po6s. OCHOBHOE CBOMCTBO anreOpanudeckoil 1pobu. CioxeHue, BBIYUTaHUE, YMHOKEHHE, JIEJICHHE alre0pandeckux
npob6eii. CTeneHb ¢ LeIbIM M0Ka3aTeleM U ee CBOMCTBA.
PanronanbHble BbIpakeHUS U UX MpeoOpa3oBaHus. J0ka3aTenbCTBO TOXIECTB.
KBaapaTtusie kopau. CBoMCTBa apuMeTHUECKUX KBaIpaTHBIX KOPHEN U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U
BBIYUCIICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oqHOM nnepeMeHHoi. Kopenb ypaBHeHus1. CBOWCTBA YMCIOBBIX PaBEHCTB. PABHOCHIIBHOCTDH ypaBHEHUH.
JIuneitHoe ypaBHeHnue. KBagpaTHoe ypaBHeHUe: popMylia KOpHEH KBaJipaTHOro ypaBHeHUs. Teopema Buera. Pemienue ypaBHenuit,
CBOJISIIMXCS K JMHEHHBIM U KBaJipaTHbIM. [IprMepsl perieHus: ypaBHEHUN TpeTheil U 4eTBepToil crenenu. Pemenue npoGHo-
palMOHAIbHBIX YPaBHEHH.

VYpaBHEHUE C IByMs IEpEMEHHBIMU. JINHENHOE YpaBHEHHE C IBYMS IEPEMEHHBIMU, IIPUMEPHI PEUICHUS YPABHEHUI B LEIbIX YUCIIAX.
Cucrema ypaBHEHUH ¢ IByMs [IEPEMEHHBIMU. PaBHOCUMIIBHOCTH cucTeM. CHCTEMBI IBYX JIMHEMHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU;
pelieHne MNoACTaHOBKOW U CII0KEeHUEM. [Ipumepsl pelieHust CUCTEM HETMHENHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 33724 anreOpanueckuM crocoooMm.

JlexapToBBI KOOPAMHATHI Ha TUIOCKOCTH. ['paduueckast HHTepIpeTaIis ypaBHEHUS ¢ ABYyMsI iepeMeHHbIMU. [ paduk TMHEHHOTO ypaBHEHHUS
C IByMs MEPEMEHHBIMU; YTIIOBOM KOA(DPUIIMEHT MpsAMOH; yCIOBUE MapauIeTbHOCTH NPSAMBIX. | paduku MpocTeUINX HEMMHEHHBIX
ypaBHEHHIi: mapaboia, runepbosia, OKpy>KHOCTb. [ 'padudeckas HHTEpIIpeTaIys CHCTEM YPaBHEHHM ¢ TBYMS IEPEMEHHBIMHU.

HepaBencrBa. UncinoBbie HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJIHOM NepeMEeHHOM. PABHOCUIIBHOCTh HEPABEHCTB. JIMHEHBIE
HEpaBEHCTBA ¢ 0JIHOM nepeMeHHor. KBanpaTHbie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJHOM MEPEMEHHOM.

OYHKIINUN



OcHoBHbIE MOHATHSA. 3aBUCUMOCTU MEX Ty BennunHamu. [Ipeacrasienue 3aBucumocted popmynamu. [lonstue pynkuuu. O6nactb
OIpeZiesIEHUsI U MHOKeCTBO 3HaueHul ¢pyHkuuu. CriocoOsl 3a1anus yHkuuu. ['paduk ¢pynkunu. CBoiicTBa PyHKIMI, UX 0TOOpakeHHe
Ha rpa¢uke. [Ipumepsl rpadUKoOB 3aBUCUMOCTEM, OTPAKAIOLIUX pealbHbIE TPOLIECCHI.

Yucaosble pynknuu. yHKINY, ONUCHIBAIOIINE MPSAMYIO U O0OpaTHYIO MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, UX IPa(UKU U CBOMCTBA.
JIuneitnas QpyHkuus, ee rpapuk u cBoiictBa. KBagparuunas ¢pyHkuus, ee rpaduk u ceorictBa. CreneHHble PYHKIIMHN C HATypaJbHBIMU
rmokasaTensMu 2 i 3, ux rpadukn u cBoiictsa. I'paduku byrkimit y =\x, y =3V, y = [x|.

YucJi0BbIE 110CJIE10BATEIBLHOCTH. [[0OHATHE YMCIIOBON TOCAEA0BATENBHOCTH. 3aJaHUE MTOCIIEA0BATEIIBHOCTH PEKYPPEHTHON
dhopmyroit u hopmysoit N-ro useHa.

Apudmerudeckas U reomeTpuyeckas nporpeccun. @opmysl N-ro yieHa apuGMeTUYECKON 1 reOMETPUYECKOM MPOrpeccHii, CyMMBI
MEePBBIX I WieHOB. M300paskeHne 4wieHOB apu(METHUECKON U TeOMETPUUECKON MPOrpeccuii TOUKaMi KOOPAUHATHOM MIIOCKOCTH.
JIMHEeNHBIN ¥ SKCIOHEHIMATBHBINA POCT. CII0AKHBIE TPOLEHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucareabHas ctaTUCTHKA. [IpecTaBicHue qJaHHBIX B BUJIE TaOIUII, Tuarpamm, rpadukos. CiydaitHas n3MeHYHBOCTh. Cta-
TUCTUYECCKUE XapaKTEPUCTHKU HAOOpa JIAHHBIX: CPe/IHEe aprupMEeTHICCKOe, MeIuaHa, HanOoJIbIlIee U HauMEHbBIIICE 3HAUYCHHS, pa3Max.
[IpencraBienue 0 BEIOOPOYHOM HCCIICIOBAHUH.

Cay4aiinbie cOOBITHSI H BEPOSITHOCTD. [[OHSATHE O CITydalfHOM OTIBITE M CIIy4aliHOM COOBITHH. HYacToTa CIIy4aifHOTO COOBITHSI.
CTaTUCTHYECKUI MOAXO] K TIOHSATHIO BEPOSTHOCTH. BEpOsSITHOCTH MPOTUBOIIOIOKHBIX COOBITHH. JJoCTOBEpHBIE N HEBO3ZMOXKHBIC
coObITHs. PaBHOBO3MOXKHOCTE coOBbITHH. KiTaccuueckoe ornpenenenrne BeposSTHOCTH.

KomOunaropuka. Pemenne KoMOMHATOPHBIX 3a7a4 IepeOOpoM BapraHTOB. KoMOMHATOpHOE MpaBuiio YMHOKeHUS. [lepecTaHoBKY 1
(dhaxTopuai.

I'EOMETPUA

Harnsnnas reomerpus. Harnsansie npenctaBieHus: o GUrypax Ha IIOCKOCTH: TpsMasi, OTPe30K, Jyd, Yrol, JJoOMaHasi, MHO-
TOYT'OJIbHUK, OKPY’KHOCTb, KpyT. UeThIpeXyroinbHUK, IPAMOYTOJIbHUK, KBaApaT. TpeyronbHUK, BUABI TPEYTroNbHUKOB. [IpaBuiibHbBIE
MHOTOYTOJIbHUKH. M300paskenne reomerpudeckux Guryp. Bzaumuoe pacrnonoxeHne IByX MpsMBIX, ABYX OKPYKHOCTEH, IPSIMOi U
OKPY>KHOCTH.

JlnunHa otpeska, 1omaHoi. [lepumerp MHOroyroapHuka. EAMHUIBI U13MepeHus AIuHbl. MI3MepeHnne nauHbl 0OTpe3Ka, TOCTPOCHHE
OTpe3Ka 3aIaHHOU JITTUHBI.
Buner yrinos. ['pagycnas mepa yrna. Mi3mMepeHue U oCTpOEHHE YII0B ¢ MOMOIIBIO TPAHCIIOPTHPA.
[Tonsitue tiomaau QUrypsl; eUHUIBI U3MEpeHHs Tutomaau. [lmomans mpsMOyroJbHUKAa M IUIOMAAs KBaapata. [IpubmmxenHoe
u3MepeHue Tionaaei Gpuryp Ha kierdaroit Oymare. PaBHoBenukue Gurypsl.




Harnannele npencraBieHuss O NPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenumnes, Npu3Ma, nupamujaa, map, chepa, KOHYC,
unHap. M3o0paxenue npoctpancTBeHHbIX Quryp. [Ipumepst cedenuit. Muororpannuku. llpaBuibHble MHOrorpanHuku. IIpumepsr
pPa3BEPTOK MHOTOI'PAaHHUKOB, IUJIMHIPA U KOHYCA.

[Tonsatue o6npema; equnuilbl oobeMa. O0BEM MPAMOYTOIBLHOTO MapajuieNienurneaa, Kyoa.

[TonsiTue o paBenctBe puryp. LlenTpanpHas, oceBas u 3epKajibHasi cCUMMETpuu. M300pakeHrne CUMMETPUIHBIX HUTYD.

I'eomerpuueckune ¢purypsl. [Ipsmeie u yrael. Touka, mpsiMasi, MIOCKOCTb. OTpe3ok, Jiyd. Yros. Bunel yrioB. BepTukanbHble u
CMEKHbIE YTJIbl. bruccekrpuca yria.

[TapamnenbHble M nepecekaromuecs: npsamele. [lepnenaukynsapHeie npsMbie. Teopembl 0 MapaJUIEIbHOCTH U NEPHEHAUKYISIPHOCTH
npsAMbIX. [lepniennnukysap v HakIOHHAS K IpsAMoi. CepeIMHHbIN EPIEHIUKYISP K OTPE3KY.

I'eomeTrpuueckoe mecTo Touek. CBONCTBA OUCCEKTPHUCHI YIJIa U CEPETMHHOTO MEPIEHANKYIIApa K OTPE3KY.

Tpeyronbauk. BricoTa, Mmeanana, OuccekTpuca, CpeiHssl JMHUS TpeyrojbHuKa. PaBHOOEpEeHHbIE U PaBHOCTOPOHHUE TPEYTOJbHUKH;
CBOICTBA W TMpPHU3HAKU PABHOOEAPEHHOrO TpeyrojbHuKka. I[Ipu3HaKW paBeHCTBa TPEYroJbHUKOB. HepaBeHCTBO TpeyrojibHUKA.
CoOTHOILIEHUST MEX]y CTOPOHAMHM M yriaMu TpeyrojpHuka. CyMma yIJIOB TpEeyroJbHUKA. BHeIIHWE yribl TpeyrojibHHKa. Teopema
Qaneca. [logobue TpeyronbHukoB. [Ipusnaku mogoOusi TpeyroapHukoB. Teopema Iludaropa. Cunyc, KOCUHYC, TaHI€HC, KOTaHTE€HC
OCTpPOr0 yrIjla MpsIMOYTOJBHOTO TpeyroyibHUKa U yrioB oT 0 mo 180°; mpuBeneHune k octpoMy yriy. PemieHue npsmoyrojibHbIX Tpe-
YTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. POPMYJIbI, CBSA3BIBAIOIIUE CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC OJHOTO W
TOTO K€ yTia. Perenne TpeyrojJpHUKOB: TEOpEMa KOCUHYCOB U TE€OpEMa CHHYCOB. 3aMedaTelIbHble TOUKU TPEYTOJIbHUKA.

YetsipexyronbHuk. [lapamienorpamm, ero cBoHcCTBa M INpu3Haku. lIpsMOyroibHMK, KBajapar, poMO, MX CBOWCTBA M IPU3HAKU.
Tpamnenus, cpenHss JIMHUSA TPANICLHH.

MHoroyrossHuK. Belltykibsle MHOTOyroibHUKU. CyMMa YIJIOB BBITYKJIOIO MHOTOYTOJIbHHKA. [IpaBrIbHBIE MHOTOYTOJIbHUKH.
OxpyxHocTb 1 Kkpyr. Jyra, xopaa. Cexkrop, cermeHT. LleHTpanbHblil yroj, BIMCAaHHBIM yroJ; BEJIMYMHA BIMCAHHOTO yria. B3aummHoe
pacroJIoKeHNEe NPsSIMOM M OKPY>KHOCTH, IBYX OKpy>KHOCTel. KacarenpHas M cekyllas K OKpPYKHOCTH, UX CBOMCTBa. BrucaHHble n
ONMCAHHBIE MHOTOYIOJbHUKH. OKPYKHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPY’KHOCTb, ONIMCAHHAsA OKOJIO TPEYToJIbHUKA. BrimcaHHble U
ONMCAHHBIE OKPY>KHOCTHU IIPABUJIBHOIO MHOTOYT'OJIBHHKA.

I'eomerpuueckue mnpeobpazoBanus. Ilonstue o paBeHcTBe ¢uryp. [loHsTHE O ABMKEHUM: OCeBas U LEHTpalbHas CUMMETpHH,
napasuienbHbIi epeHoc, noBopoT. [lousTue o mogo0uu GUryp u roMOTETHH.

Pemienue 3a7au Ha BBIYMCIICHHE, JOKA3aTEIbCTBO U IIOCTPOSHHE C UCIIOIb30BAaHUEM CBOMCTB U3yUEHHBIX (PUTYP.

N3mepenne reomerpuyeckux BeJW4nH. /inHa orpe3ka. PaccTosHMe OT TOYKM 10 npsiMOW. PaccTosHuMe MexTy napajuiesbHbIMU
MPSIMBIMHU.

[TepumeTp MHOTOYTOJILHUKA.

JlnvHa OKPY>KHOCTH, YUCJIO 7, AJIMHA JYyTU OKPYKHOCTH.

I'pamycHas Mepa yriia, COOTBETCTBUE MEKy BEIMYMHON LIECHTPAJIBHOIO YIVIa U JJIMHOM AYT'U OKPYKHOCTH.



[lonsTne mnomamum miockux ¢uryp. PaBHococTaBieHHble M paBHOBeNMKUE (urypsl. I[lmomans npsmoyronbHuka. Ilinomanm
napaJjujiesiorpaMma, TpeyrojibHuka U Tpanenuu. [Tnomans MmHoroyronsHuka. [lnomanes kpyra u miomasps cekropa. COOTHOIIEHHE MEXKITY
IUIOLIAASIMU TOAOOHBIX (UTYP.

Pemenue 3a7a4 Ha BEIYUCIEHUE U TI0KA3AaTEIBCTBO C UCIIOIb30BAHUEM U3YUEHHBIX (POPMYIL.

Koopaunartbl. YpaBuenue npsmoin. Koopannatsl cepenunbl oTpeska. dopMyna pacCTOSHHAS MEXAY ABYMsI TOYKAaMHU IUIOCKOCTH.
YpaBHEHHE OKPYKHOCTH.

Bekropsl. J[nuHa (Moaynb) BekTopa. PaBenctBo BektopoB. KommnHeapusie BekTopsl. KoopanHatsl BeKTOpa. Y MHOXKEHHE BEKTOpa Ha
YHUCJI0, CYMMa BEKTOPOB, Pa3JIOKEHNE BEKTOPA MO JBYM HEKOJIJIMHEAPHBIM BeKTOpaM. CKaJsIpHOE NPOU3BEICHUE BEKTOPOB.

JOI'MKA U MHOKECTBA

TeopeTuKO-MHOKECTBEHHbIC TOHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBAa. 3aJaHUE MHOXKECTB IIEPEUNCICHUEM JJIEMEHTOB,
XapaKTepUCTUUYECKUM CBONCTBOM. CTaHAapTHbIe 0003HAYEHUs YHUCIOBBIX MHOXecTB. Ilycroe MHOXeCTBO M ero oOO3HaueHHE.
[TonmuoxecTBO. OOBEAUHEHNE U TIEPECEUECHUE MHOKECTB.

Nnnroctpanus OTHOIIEHUI MEXIy MHOXKECTBAMU C IOMOILBIO AarpaMm Oiepa — BeHHa.

JuieMeHThI Jornku. Onpenenenue. AKcMoMBl U TeopeMbl. JlokazarenbcTBo. Jl0Ka3aTeabCTBO OT MPOTUBHOrO. Teopema, oOpaTHast
naHHou. [Ipumep n koHTpIIpUMED.

[lonaTre 0 paBHOCHUJIBHOCTH, CJIEIOBaHUM, YNOTPEOJEHHE JIOTUYECKUX CBS30K: ecau ... MO 6 MOM U MOAbKO 6 MOM CAyuae,
JIOTUYECKUE CBA3KHU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUU

Hcrtopus popmupoBanusi NOHATHS YUCA: HATYpaJibHbIE YKCIa, APOOU, HEJOCTATOYHOCTh PAIlMOHATIBHBIX YHCEI JUIsl TEOMETPUUECKHUX
U3MepeHui, uppanroHaibHbie yrcina. CTapuHHbIE cUCTeMbl 3anucH uncen. [Ipobu B BaBunone, Erunte, Pume. OTKpbITHE NECATUYHBIX
npob6eii. CtapuHHble cucTeMbl Mep. JlecsaTuuHble OpoOu U MeTpuueckas cucrema mep. [losBiieHHe OTpHUIATENbHBIX YHCEN U HYJIS.
Marnunkuii, Jditnep.

3apoxaeHue anreOpsl B Heapax apudMeTuku. Anb-Xope3mu. Poxnenue OykBeHHor cumBoiuku. I1. depma, @. Buet, P. Jlexaprt.
Hcropusa Bompoca 0 HaxoXJIeHUU (OpMYJT KOpHEH alreOpandecKuxX ypaBHEHHM, HEPa3pelIMMOCTh B paJdKaliaX ypaBHEHHH CTENCHH,
6onbireii yetsipex. H. Tapranss, k. Kapnano, H. X. A6ens, J. [anya.

N3o06perenne MeToa KOOpAMHAT, MO3BOJISIONIETO MEPEBOAUTH FreOMETpUIECKre 00BEKThl Ha s3bIK anreOphl. P. Jlekapt u I1. depma.
[IpuMeps! pa3IMUHBIX CUCTEM KOOPAMHAT HA TUIOCKOCTH.

3anaya Jleonapmo [uzanckoro (GuboHauum) o kponukax, yncia @uboHauyu. 3amava o MaxMaTHON JJOCKeE.

Hctoku Teopun BeposATHOCTEN: cTpaxoBoe nieso, azapTHbie urpsl. I1. @epma u b. Ilackans. f. bepuynnu. A. H. Konmoropos.

Ot 3emnemepust k reomerpun. [Tudarop u ero mkomna. @anec. Apxumen. [loctpoenue ¢ moMonibio MUPKYIA u TuHelku. [locTpoeHue
MPaBUIIBHBIX MHOTOYTOJLHUKOB. Tpucekuus yria. KBanparypa kpyra. Y asoenue kyoa. Mctopus uucna n. 3onotoe ceuenue. «Hauanay
EBxnupa. Oiinep. H.U. JlobaueBckwuii. icTopust maroro nocrymara.




Co¢usmbl, TapagoKCHI.

@opMbI OPraHu3alnu 3aHATHH

® UHJWBUAYyalbHAS;
e (poHTanIbHAA
e rpynnoBas (KOJJIEKTUBHAs);
® UHVBHUIYaJbHO-TPYIIIOBAS;
® OuHaf;
® 3a04YHas;
® KJIACCHO-YpOYHas;
® caMocCTosATeIbHas paboTa yUeHUKOB (KOHTPOJIbHAS, CAMOCTOSITEIbHAS, TECT).
DopMbI KOHTPOJIA
1. TectupoBaHUE MO HECKOJIBKUM BapUaAHTaM;
2. CamocrosTenpHas padoTa;
3. KoutponbHas pabota 1o BapraHTam;
4. TlucbMeHHBIN onpoC (MaTeMaTUUYECKUM TUKTAHT);
5. 3auér-Oecena 1Mo MaTepualiaM Kypca;
6. YcTHbIi onpoc;
7. Ompoc ¢ momorpto [IK (TecT ¢ BEIOOpOM 0TBETA);
8. HWuamBuayanbHbIE 3a/1aHUS 110 KapTOUKaM;
9. TBopueckoe 3aaHue (COCTaBICHUE 3aTaHU)

10. CmoTp 3HaHUH, KOHKYPC, UTPA, OTUMITNAIa, BUKTOPHUHA

CUCTEMA OINEHKHU JOCTUKEHMUS ITNTAHUPYEMBIX PE3YJIBTATOB OCBOEHUA ITPEJIMETA

B cootBercTBuU ¢ TpebGoBanusmu CTtaHgapTa, MPHU OIEHKE UTOTOBBIX PE3YJIBTATOB OCBOCHHE MPOTPAMMBI TI0 MATEMATHUKE JOJKHBI
YUUTBHIBATHCS TICUXOJOTUYECKUE BO3MOXKHOCTH OOYYaIOIUXCS, HEPBHO-TICUXUYECKHE MPOOJIEMbI, BOSHHKAIOIIUE B IMPOIIECCEe KOHTPOIIS,
CUTYaTUBHOCTb dMOLMOHAJIbHBIX PEAKIUN YUYECHHKA.



Cucrema OLIEHKH JIOCTHXKEHHUS IUIAHUPYEMBIX PE3yJIbTaTOB H3YUYEHUS MaTeMaTHUKU MPEANojaraeT KOMIUIEKCHBIM ypOBHEBBIN
MOJXO0Jl K OLIEHKE pe3ynbTaToB 00ydeHHs. OOBEKTOM MPEIMETHBIX PE3yJIbTAaTOB CIYKUT CHOCOOHOCTh OOydarolIMXCs pelaTrh y4eOHO-
MO3HaTeNbHbIE M ydeOHO-mpakThyeckue 3anadv. OlleHKa HMHIMBHUIYaJbHBIX O0Opa30BaTEIbHBIX JOCTHKEHHHM 6edémcsi «METOA0M
CIIOKEHUS», TIPU KOMOPOM huKcupyemcs TOCTUKEHUE OTIOPHOTO YPOBHS €T0 NMPEBBIIICHUE.

B cootBerctBuu ¢ TpeboBanusamu CTaHaapTa, COCTABIISIIOIIEH KOMILJIEKCA OIEHKH JOCTHIKEHUM SIBISIOTCS MaTepHallbl CTapTOBOU
JTUATHOCTHUKH, MPOMEKYTOUYHBIX U UTOTOBBIX CTaHAAPTU3IUPOBAHHBIX padOT Mo MareMmaruke. OcTainbHble pabOTH MOA0OPaHBI TaK, YTOOBI
UX COBOKYITHOCTh JEMOHCTPHpOBAa HApACTAIOIIME YCIEUIHOCTh, 00BEM W TIIyOMHY 3HAaHUW, NOCTHXKEHHE Oojiee BBICOKUX YpPOBHEH
hopMupyeMbIX yueOHBIX IEHCTBUM.

Texymuii KOHTPOJIb IO MaTEeMaTHKE OCYILECTBISETCS B MUCbMEHHOM U ycTHON (opme. IlucbmMeHHBIE pabOThI ISl TEKYIIETo
KOHTPOJISI IPOBOJISAITCSL HE PEXKe OJHOTO pasa B HEJENI0 B (OpMe CAMOCTOSITENIbHON pabOThl MM apu(PMETUYECKOTO TUKTaHTa. PaboThl s
TEKYILEro KOHTPOJISI COCTOSIT M3 HECKOJIBKMX OJHOTHUIHBIX 3aJaHUM, C NMOMOIIBK KOTOPBIX OCYLIECTBISETCS BCECTOPOHHSS IPOBEPKa
TOJIBKO OJTHOTO OIIPENEIIEHHOI'O YMEHHS.

TemaTuueckuii KOHTPOJIb IO MaTEMATHUKE MTPOBOJUTCS B MUCbMEHHOM hopme. JIJisi TeMaTHUeCKHX MPOBEPOK BHIOUPAIOTCS y3I0BBIC
BOIIPOCHI MMPOTPAMMBI: TPUEMBI YCTHBIX BBIYUCIICHUH, U3MEpPEeHUE BeTu4YuH U Ap. [IpoBepouHbie pabOThI MO3BOJISIIOT IPOBEPUTH, HATIPUMED,
3HaHME TaOJIMYHBIX CIIy4aeB CIOKEHHUS, BBIUMTAHUS, YMHOXKEHHUS U JAelieHus. B 3ToM ciydae g obecriedeHus: CaMOCTOSATEIbHOCTU
ydaluxcsi moJ0MpaeTcs HECKOJIbKO BapHAHTOB pPa0OThI, KaX/blil M3 KOTOPBIX COACPKHUT OKOJIO TPHUALIATH MPUMEPOB HA CIIOKEHHE U
BbIUMTAaHUE WIM YMHOXKEHUE U JiesieHre. Ha BeinonHeHne Takoi paboThl OTBOAUTCS 5-6 MUHYT ypOKa.

OcHoBaHUEM JJIs1 BBICTABJIICHHUSI UTOTOBOM OLIGHKH 3HAHUI CIIy)KaT pe3ysbTaThl HAOIIOACHUIN YUUTENs 3a MOBCEAHEBHOWU pabOTOit
YYEHHUKOB, YCTHOTO OMpOca, TEeKYIIHUX, JUATHOCTHUECKUX U MUTOTOBBIX CTAHAAPTU3MPOBAHHBIX KOHTPOJBHBIX padboT. OJHAKO MOCIEIHUM
npuiaeTcsl Haubosblllee 3HaUeHHUE.

B koHIle roma mpoBOAUTCS WTOrOBasi KOMIUIEKCHas MpoBepouHas paboTa Ha MexXnpeAMeTHOM ocHoBe. OmHON U3 ee uenei
SBJISIETCSI OLIGHKA MPEIMETHBIX U METANpeMETHBIX Pe3yJIbTaTOB OCBOEHUS MPOTpaMMbl 10 MaTeMaTUKE B KIllacce: CIOCOOHOCTh pellaTh
y4deOHO-TIpaKTUYecKue M  y4eOHO-TIO3HAaBaTelbHbIE  3a7aud, C(HOPMHUPOBAHHOCTH  OOOOIIEHHBIX  CHOCOOOB  JESTENBHOCTH,
KOMMYHHUKATUBHBIX U HH(OOPMAIIMOHHBIX YMEHHIA.

Kpurepun ounennBanusi.

1.0uenka nucbMeHHbIX KOHMPOIbHBIX PAOOM 00YYAIUUXCA O MAMEMAMUKe.
OTBeT OIIEHUBACTCS OTMETKOM «5)», €CIIu:

—  paboTa BBIMIOJIHEHA MTOJIHOCTBIO;

— B JIOTHYECKHX PACCYXJICHUSIX U 000OCHOBAHHUH PEIICHUS HET MPOOEIOB U OMIHOO0K;




— B PELUEHUU HET MAaTEMAaTUYECKUX OIIMOOK (BO3MOKHA OJIHa HETOYHOCTH, ONKCKA, KOTOpas HE SIBJISETCS CIEICTBUEM HE3HAHUS
WM HEIOHUMaHUs yueOHOro Marepuania).

OT1MmeTKa «4» CTaBUTCS B CIEAYIOINX CIydasx:

—  paboTa BBINOJHEHA IOJHOCTbIO, HO OOOCHOBAHMS IIArOB pEIICHHUS HEIOCTaTOYHbl (ecliu yMeHue OOOCHOBBIBATH
paccyXIeHUs He SIBIISIIOCH CIIEMAIBHBIM 00BbEKTOM TIPOBEPKH);

—  JIONyIIEHbI OJHA OIIMOKA WM €CTh JIBa — TPU HENOUYETa B BBIKJIAJKAaX, PUCYHKAX, YepTekax Uiu rpadukax (eciu 3TH BUJIbI
paboT HE ABJSUIMCH CIIEHUATbHBIM 0OBEKTOM MTPOBEPKH).

Ot1MmeTKka «3» CTaBUTCS, €CIIH:

— JIOMYIIIEHO OoJjiee OHOW omuOKM Wik Oojee JIBYX — TpeX HEJAOYETOB B BBIKJIAJKaX, YepTekax WM Tpadukax, HO
oOyuaromuiics obaagaeT 00s13aTeNbHBIMU YMEHUSIMU IO MIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

—  JIONYIIEHbI CYIIECTBEHHbIE OIIMOKH, MOKa3aBIlIMe, YTO oOydaromuiics He o0aanaeT 00s3aTeabHbIMU YMEHUSAMH 1O JTaHHOM
TEME B ITOJIHOU Mepe.

2.0ueHKa yCHHbIX OMEen 08 00yUauuxca no Mamemamuke

OTBeT OlleHUBAETCS] OTMETKOM «5», €ClTU YUEHUK:

—  TIOJHO PacKphbLI coJepkaHue MaTepuaia B o0beMe, MpeyCMOTPEHHOM MTPOrpaMMOi U yUeOHUKOM;

—  M3JI0XWJI MaTepuasl FPAMOTHBIM SI3bIKOM, TOYHO UCIOJIb3Ys MaTEeMaTUYECKY0 TEPMUHOJIOTHIO U CUMBOJIMKY, B ONpe/IeJIeHHON
JIOTUYECKOM MOCIIeI0BATEIbHOCTH;

—  TPaBWJIbHO BBINOJHWI PUCYHKH, YEPTEKH, TpaduKH, COMYTCTBYIOIINE OTBETY;

—  TI0Ka3aJ yMEHHUE WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU MpUMEpaMH, NPUMEHATh €€ B HOBOW CUTYyAallMH MPHU BBIMOTHEHUH
PAKTUYECKOTO 3aaHHUS;

—  TPOAEMOHCTPHUPOBA] 3HAHUE TEOPHUH paHee H3YUYCHHBIX COMYTCTBYIOMIMX TEM, C(POPMUPOBAHHOCTb U YCTOMYHMBOCTH
UCIIOJIb3YEMBIX MIPH OTBETE YMEHUI 1 HaBBIKOB;

—  OTBeuaJ CaMOCTOSTENIbHO, 0€3 HABOISAIINX BOIIPOCOB YUUTEIS;

—  BO3MOJXKHBI OJJHa — JIB€ HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIEHHBIX BOMPOCOB MUJIM B BBIKIAAKAX, KOTOPbIE YUEHUK JIETKO
WCITPABUII TTOCJIE 3aMEUaHUsl YUUTETIS.

OTBeT OlleHUBAETCsl OTMETKOI «4», €N yIOBIETBOPSIET B OCHOBHOM TPEOOBAHHAM Ha OIEHKY «5», HO MPH ATOM HMEET OJIUH U3
HEJIOCTATKOB:

— B U3JIO’KEHUH JIONYIIEHBI HeOOIbIINe Mpo0ebl, He NCKAa3UBIIIEE MATEMAaTHUECKOE CO/IEpP)KaHUE OTBETA;

—  JIONyLIEHbl OJMH — JIBa HEAOYETa IPHU OCBEIIEHWH OCHOBHOIO COJAEpKAaHHS OTBETa, UCIPABIECHHBIE IOCIE 3aMEYaHHUs
YUUTES;

—  JIONyIIEHBI omuOKa Win Oojiee OBYX HEIOYETOB IPH OCBELIEHHUH BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAAKAX, JIETKO
WCIIPABJICHHBIE TIOCIIE 3aMEYaHUs YUUTEIS.




OrMeTKa «3» CTaBUTCS B CIAEAYIOMNX CIyYasx:

—  HEMOJHO PAaCKPBITO COJAEpKaHHE MaTepHuayia (CoJAepKaHHE HU3JIOKEHO (parMeHTapHO, HE BCErJa IOCJIEA0BaTENbHO), HO
MOKa3aHO oOlllee TMOHMMAHWE BOMPOCAa M MPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JUIsi YCBOEHUS NPOTrPaMMHOTO MaTepuaia
(onpenenensl « TpeboBaHUSAMH K MAaTEMAaTUUECKOM MOJATOTOBKE 00YyYAIONIUXCs» B HACTOSAIIEH ITporpaMMe 10 MaTeMaTHKE);

—  HMEJIMCh 3aTPYJIHEHUS WA JOMYIIECHbl OMIHUOKH B OMpPENETICHUH MaTeMaTHYECKON TEPMHHOJIOTHH, YEepPTEkKaxX, BBIKIAJKAX,
WCIIPaBIICHHBIE TTOCJIE HECKOJIBKUX HABOSAIINX BOMPOCOB YUUTEIS;

—  YYCHHK HE CHpaBWJICS C MPUMEHEHHUEM TEOPHUU B HOBOM CUTyallUH TIPU BHITOJTHEHUU MPAKTHYECKOTO 3aJaHUs, HO BBITOTHUII
3a/1aHusl 00s3aTEIHLHOTO YPOBHSI CJIOKHOCTH TI0 IAHHOW TEME;

—  TPU JOCTAaTOYHOM 3HAHMHM TEOPETUUECKOr0 MaTepuaja BBISIBICHA HEJAOCTaTOYHas C(HOPMUPOBAHHOCTH OCHOBHBIX YMEHHU U
HaBBIKOB.

OTMeTKA «2) CTaBUTCS B CIAEAYIONINUX CIyYasx:

- HE PacCKPBHITO OCHOBHOE COJICpKaHUEe y4eOHOro MaTepHaa;

- 00Hapy>XeHO HE3HAHNE YUYCHUKOM OOJIbIIICH MK Hanbosee BaKHON YacTH yueOHOTO MaTepuaa;

—  JIOMYIIEHBI OIIMOKK B OMPECIICHUH MTOHATUM, TIPH UCIIOIH30BAHNN MAaTeMaTHYECKON TEPMUHOJIOTHH, B PUCYHKAX, YepTexKaX
uu rpadukax, B BBIKJIAIKAaX, KOTOPbIE HE UCTIPABIICHBI MTOCIIE HECKOIBKUX HABOMSIIUX BOIIPOCOB YUUTETIS.

3. Obwaa Knaccugpukauusa ouudoK.

[Ipu onenke 3HAHWN, YMEHUN U HABBIKOB OOYYArOITUXCS CIEAyeT YUUTHIBATh BCE OIIMOKH (TpyOble U HErpyObIe) U HETOUETHI.

3.1. I'pyObIMH CUMTAIOTCH OIIUOKU:

- HE3HAHWE ONpEeIeNiCHUs OCHOBHBIX IIOHSATUM, 3aKOHOB, MPaBWJI, OCHOBHBIX TIIOJOKCHHH TEOpHUH, HE3HaHUE QOopMyII,
OOIIENTPUHATHIX CUMBOJIOB 0003HAUYCHUI BETUYHH, €IUHUI] X U3MEPEHUS;

- HE3HaHWE HAUMEHOBAHUH €AMHUI] U3MEPCHHS;

- HEYMEHHE BBIJICITUTH B OTBETE TJIABHOE;

- HEyMEHHE MPUMEHSTh 3HAHHs, aAITOPUTMBI JUTSI PEIICHUs 3a7a4,

- HEyMEHHE JIeIaTh BHIBOBI U 000OIICHUS;

- HEyMEHHE YUTATh U CTPOUTH TpaduKu;

- HEYMEHHE T0JIh30BaThCs IEPBOMCTOYHUKAMH, YICOHUKOM M CIIPAaBOYHHKAMH,

- MOTEPsI KOPHS WIIM COXPaHEHUE TMTOCTOPOHHETO KOPHS;

- otOpackiBaHHe 0€3 00BSICHEHHWI OJTHOTO U3 HUX;

—  paBHO3HAYHBIC UM ONIMOKH;

- BBIUKCIIUTENILHBIC OIIMOKH, €CJIM OHHU HE SIBJISIOTCS OIMCKOM;

—  JIOTHYECKHE OLINOKU.

3.2. K HerpyObIM omuOKaM cJjiexyeT OTHECTH:




—  HETOYHOCTh (POPMYJIHMPOBOK, OMpENEICHUN, MOHATHI, TEOpUi, BbI3BAHHAS HEMOJHOTOW OXBaTa OCHOBHBIX MPHU3HAKOB
ONPENEIAEMOr0 IMOHATHS WIM 3aMEHOM OJHOIO - IBYX M3 3THX IPU3HAKOB BTOPOCTEIICHHBIMY;

—  HETOYHOCTH Ipaduka;

—  HepalMOHAJIbHBIA METOJ peUIeHHs 33a/Jayd WM HEAOCTATOYHO MPOJyMaHHBIA IUIAH OTBETa (HapyLIEHUE JIOTWKH, MOJMEHa
OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU );

—  HepaluuOHAJIbHbIE METOJIbI PAOOTHI CO CIPABOYHON U JPYIrod JIUTEpaTypoi;

—  HEYMEHHE pelliaTh 3a/1ayM, BHIIOIHITH 33aHUsI B OOIIEM BHJIE.

3.3. HemoueraMu AABJIAIOTCH:

—  HepaluuOHaJIbHbIE IPUEMbI BBIUUCICHHUI U TpeoOpa3oBaHui;

—  HeOpe)XHOE BBINIOJHEHHUE 3aMucel, YepTexKel, CXxeM, rpaQHuKoB.



Y4yeOHO-TeMaTHYeCKOE INIAHMPOBAHUE B 5 KJi1acce

Coaepixkanue Koa-Bo
4acos

§1 HatypanbHble YucJIa U IIKAJIbI 15
HatypanbHble unciia. 3
Otpe3ok. [Inuna otpeska. TpeyronbHUK. 3
[Tnockocts. [psamas. Jlyu. 2
[Ikanb! 1 KOOPAUHATHI. 3
MeHb1e umm GobLIe. 2
BxoaHasi KOHTpPOJIbLHAsI padoTa 1
KonTpoabHnas padora Ne 1 no reme «HatypanbHble yucjia U MIKAJIbD» 1
§2 CioxeHue U BbIYMTAHHE HATYPAJbHBIX YHCe] 20
CrnosxeHune HaTypalbHBIX YUCEN U UX CBOWMCTBA 4
Brrunranue. 4
KonTtponbras padorta Ne2 1o teme «CrokeHHE ¥ BRIYUTAHNUE HATyPATbHBIX YHUCEI 1
UucnoBsle U OYKBEHHBIE BHIPAXKECHUS. 3
bykBeHHas 3anuch CBONCTB CIIOKEHUS U BBIUUTAHUS 3
VYpaBHeHue. 4
KonTponsnas padora Ne3 no teme «HucnoBbie 1 OyKBEHHbIE BBIPAXKEHHS 1
§3 YMHo:KeHHUe U J1eJIeHHe HATYPAJbHBIX YK el 26
YMHOXKEHHE HaTypabHbIX YACEN H €r0 CBOMCTBA. 5
Hencuue. 6
JleneHne ¢ 0CTaTKOM. 3
Kontponbras padota Ne4 o TeMe « YMHOKEHUE U JICTICHNE HATypaIbHBIX YUCEID 1
VYrpoluieHue BeIpaKeHUH. 5
[Topsnok BEINOJIHEHUS ICHCTBU. 3
KBagpar u ky0 uncna. 2
KonTtponbHas padoTta Ne5 o TemMe « YpoIieHue BeIpaKeHU 1
§4 Inomaau U 00bEMBI. 12
DopMmyIIbL. 2
[Imomane. [lmomane npAMOyroJbHUKA. 2
Enunnia usmepeHus miomasnei. 2
[IpssMoyronpHBIN NapasuieIenunel. 1
IIpomexyTouHAs KOHTPOJILHAsSI padoTa 1
O6bembl. O0BEM MPSIMOYTOJIBHOTO Mapasulesenunesa. 2
KonTtponpHas padota Ne 6 o teme «Ilinomaau u o6bemMbI» 1
§5 OObIKHOBEHHBIE APOOH 25
OKpYyXHOCTb U KpYT. 3
Jonu. OObIKHOBEHHBIE APOOH. 4
CpaBuenue npo0eii. 3
[IpaBunbHbBIE U HETIPaBUIIBHBIE IPOOH. 3
KonTpomnsnas padota Ne7 mo Teme «OOBIKHOBEHHBIE TPOOH» 1
CrnoxeHue 1 BBIYUTaHHUE APOOEH ¢ 0IMHAKOBBIMH 3HaMEHATEISIMH. 3




Jenenue u 1poou.

CMellranuple Yucla.

CnoskeHne ¥ BEIYUTaHUE CMENIaHHbIX YHCEl.

KonTponsHas padora Ne§ «CnokeHre U BBIYUTAHHE JPOOCH ¢ 0TMHAKOBBIMH
3HAMCHATEIISIMI)

P WINN

§6 MecaTuunbie apodu. Ci1o:keHHe M BbIYMTAHHE 1eCATHYHBIX IPo0ei

JlecsiTnyHas 3amuch APOOHBIX YKCET.

CpaBHeHHE IECATUUHBIX JPOOEH.

CrnoxxeHue ¥ BRIUUTAHUE JECATUUHBIX APOOCH.

[Tpubmmxennsie 3HaueHus uncen. OKpyriieHne ynces.

KonTpomnsnas padora Ne9 «IIpubnmxennbie 3HaueHus yuces. OKpyrieHue ynucemny

§7 YMHo:KeHMe U lesleHHe JecATUYHBIX Apo0eii.

YMHOXEHUE JECATUYHBIX APOOei Ha HaTypaJbHbIE YHCIIA.

Jlenenne necaTUUHBIX IpoOel Ha HATypaIbHbIE YHCTIA.

KonTponsnas pa6ora Ne 10 o reMe «YMHOXKEHUE U I€TICHUE IECATUYHBIX IpoOeil Ha
HaTypaJIbHbIE YHCIIa»

YMHOXEHUE JECATUIHBIX APOOCH.

JleneHue Ha IECSITUYHYIO APO0b.

Cpennee apudmeTudeckoe.

Kontponbras padorta Ne 11 mo teme «Cpennee apupMeTuaeckoe»

B O o1

§8 UHcTpyMeHTBI U1 BIYMCJIEHUH U U3MEePeHM .

-
\‘

MUKpOKAIBKYIISITOP

[IpouieHTHI.

KonTtponbnas padorta Nel2 o teme «IIpomeHTB.

VYroan. [Ipsamoit 1 pa3BepHyTHIN yro. UepTeKHbIN TPEYroabHHUK.

HTorosasi KOHTpPOJbHAsA padoTa

N3amepenue yrios. TpancnopTtup.

Kpyrossie quarpammsi.

Kontponbras padorta Ne 13 mo teme «MHCTpYMEHTHI /17151 BBIYMCICHUN U H3MEPEHU»

RPINDNWO R W o

89 UTorosoe moBTOpEHME.

-
\‘

HaTypaJ'ILHHC qucJiia. I[eﬁCTBHH C HATYpAJIbHBIMU YUCJIAMH.

Yucnossie U 6YKBCHHBIG BBIPAXXCHUA

OOBIKHOBEHHBIE IPOOH.

CnoskeHne U BEIYUTaHUE JCCATUYHBIX z[p06el71.

YnpouieHue BeIpaskeHu

YpaBHeHue.

[IpoueHTsl

@®opmynsl. [lnomans npsMOyroiabHUKa U 00beM Mapajulesenumneaa

RPININ W NN

Bcero
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Y4yeOHO-TeMaTHYeCKOE INIAHMPOBaHUE B 6 Ki1acce

Conepxanue

KoJa-Bo
4acoB
10 TeMe

IToBTOpEHHE N3Y4YEHHOTO B 5 KJ1acce

7

ApupmeTnueckre IeHCTBUS HATYPaIbHBIX YHCEIN.

2

CnosxeHue U BRIYUTAaHHE IlpO6€I>i C OAMHAKOBBIMHU 3HAMCHATCIIAMU

3

Apudpmernueckue IeHCTBUS AECATUIHBIX IpoOe

N

I[CJII/IMOCTI) qyuceJa

N
o

Jlenutenu u KpaTHBIE.

[Ipuznaku nenumoctu Ha 10, Ha 5 1 Ha 2.

[Ipu3naku nenumocTH Ha 9 1 Ha 3.

HpOCTBIC 1 COCTaBHBIC YHCJIa.

PaznoxeHnre Ha MpOCThIE MHOKUTEIIH.

Bxoonas konmponavuas paboma

HauGonpmmii o6mmii nenutens. BzanMHO pocThie uncha.

Haumensiee o6rmiee kpaTHoe.

KonTponsnas padora Nel no teme: «Jlenmumocts yncen»

PO W R WWNDNDN

Ci10:keHne ¥ BbIYUTaHME AP00eil ¢ pa3HbIMU 3HAMEHATEJIAMHU.

N
N

OcHOBHOE CBOMCTBO JApOOH.

Coxkpaienue 1po0oei.

[IpuBunenue npodeit k 00IIEeMy 3HAMEHATEIO.

CpaBHeHue 1po0Oeii ¢ pa3HBIMU 3HAMEHATEISIMH.

CrnosxeHue ¥ BBIYUTaHUE JpoOel ¢ pa3HBIMU 3HAMEHATEISIMU.

KontponbHas padorta Ne2 no teme: «CrioxeHue U BRIYUTAHHE IPOOei ¢ pa3HbIMHU
3HAMEHATEIISIMI)

RN W W N

CnoskeHne CMEIIaHHbIX YHCE]l.

BrrunTanne cMenaHHbBIX YHCET.

CnoskeHne 1 BEIYATaHHE CMEIIaHHBIX YHCEl.

KOHTpOJ’IBHaﬂ pa60Ta Ne3 o teme: «CnokeHHE 1 BEIYUTAHUE CMEIIaHHBIX YHCEI»

RPIERINDN

YMHO)KeHUe U JejieHre 00bIKHOBEHHBIX ApPooeii

w
s

YMHOXeHHEe qpooOeii.

Haxosxnenue npobu oT uncia.

HpI/IMeHCHI/Ie pacupeaciInTCIbHOrO CBOMCTBaA YMHOKCHUA.

KonTtponsHas padota Ne4 o teme: «YMHOxeHue 1podeit. Haxoxaenue npobu ot uucia»

Bzaumno O6paTHBIe qucia.

IIpomexyToYHasi KOHTPOJILHAsSE padoTa

Henenue npodeit

KonTtponsHas padota Ne5 no teme: «Jlenenue apobeii»

Haxoxpaenue gucna no ero apoou.

JlpoOHBbIE BBIpaXKEHHS.

KonTtponsHast padota Ne6 o teme: «HaxosxaeHue uncna no ero apo6u. J{poOGHbie
BBIPAYKEHUS»

PP ORI NP0




OTHoLIEeHNS ¥ PONOPLUHUH

=
(00]

OTtHomeHusI. 3
[Tponoprmu. 3
[Ipsimast 1 oOpaTHast IPOTIOPIIUOHATHHBIC 3aBHCUMOCTH. 4
O06o01IeHrne U CUCTeMAaTH3alus 3HaHUH 110 TeMe: «OTHOIICHUS U TIPOTIOPITUID) 1
KonTponasnas padora Ne7 no teme: «OTHOILIEHUS U MPOTIOPLIUU» 1
Macmta0. 2
JlnHa OKpYKHOCTH 1
[lmomane kpyra. 1
[Tap. 1
Macmmta6. /[muHa oKpyKHOCTH U TUIOIIAAb Kpyra 1
KonTponsnas pabora Ne§ no teme: «Macmitad. /[nrHa oKpy>KHOCTH U IUIOLIAAb KPYTra» 1
IoJsi0kuTEIbHBIEC U OTPULIATEIbHbIE YHCJIA 13
Koopaunats! Ha npsMoil. 2
[TpoTHBOIIOIOKHBIE YUCTIA. 3
Moysb yucna. 2
CpaBHEHHE YHCET. 2
H3MeHeHne BeYKH. 2
[TonoxurensHble U OTPUIATENBHBIEC YHCIIA 1
Kontponbras padoTta Ne9 o teme: «I1oj0KuTETBHBIC I OTPUIIATEIBHBIC YUCITA» 1
CioxeHue U BbIYMTAHHE MOJIOKUTEIbHBIX H OTPHLATEIbHBIX YHCeJ 15
CiiokeHue YKceN ¢ MOMOIbI0 KOOPAUHATHOM MPSIMOIA. 2
CrnosxeHune OTpUIaTEeIbHBIX YUCEIL. 2
CrnosxeHue uncen ¢ pa3HbIMU 3HAKaMH. 4
Brrunranue. 4
CrnosxeHue ¥ BBIYUTAHUE MTOJIOKUTETBHBIX U OTPUIATENIbHBIX YHCEI 1
Kontponbras padoTta Nel0 no teme: «CinoskeHHE ¥ BBIYUTAHUE TTOJIOKUTEITBHBIX 1 1
OTpUIIATENbHBIX YHCEI
YMHOXKeHUE U Je/IeHHe M0JI0KUTeJbHbIX U OTPUIATEIbHBIX YHCeJl 13
YMHOXEHUE. 3
HTorosasi KOHTpPOJILHAN padoTa 1
Heneuue. 3
PanmonaneHble yncna. 2
CaolicTBa ACMCTBUI C pallMOHAIBLHBIMU YHCIAMH. 3
KonTponsnas padora Nell mo teme: «YMHOXKEHHE U JCTIEHUE MOTOKUTEIBLHBIX U 1
OTpHUIATENEHBIX YHCET»
Pemenue ypaBHeHui 12
PackpriTre ckoOoK. 2
Koadduunenr. 2
[TogoGHbIe criaraemele. 3
Pewrenue ypaBHeHUN. 4
KonTtponsnas padora Nel2 mo teme: «Pemienue ypaBHEHU 1
Koopaunatbl Ha 10CKOCTH 16
[lepnenaukynsipHbIE TIPSIMBIE. 2




[TapamienpHble IpsIMBIE.

KoopannaTtHas miockocTs.

CronbuaTble TuarpamMMel.

I'paduxm.

HTorosoe nosropenue

IToBTOpeHue. JenMMocCTb Yncenl

[ToBTopenue. CroxkeHHne U BRIYUTAHUE IpOOEH ¢ pa3sHBIMU 3HAMEHATEISIMU

HOBTOpCHI/IC. CroxxeHue u BLIYMTAHHUE MOJIOKUTENbHBIX U OTPULATCIIBHBIX YUCCIT

[ToBTOpEeHue. YMHOKEHHUE U JeTIeHHe 00OBIKHOBEHHBIX Apo0eit

[ToBTOpenue. OTHOIIEHUS U TPOTIOPLIUH

WlRlRP R R RN R w N

[ToBTOpenue. Pemenue ypaBaenue
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Y4yeOHO-TeMaTHYeCKOE IVIAHMPOBaHUE B 7 Kiacce
MoayJab «AJredpa»

Conepxanue

KoJa-Bo
4acoB
10 TeMe

Bblpamem/m, TOKAECTBA, YPABHCHUSA

21

Hucnosble BeIpaXXeHUs

BeIpaxeHus ¢ nepeMeHHbIMU

CpaBHeHMe 3HaYeHUH BbIpaKeHUu !

CBoiicTBa AeMCTBHI HAJ YHUCIIaMHA

ToxnecrBa. ToxiecTBeHHBIE TPEOOPa30BaHUS BRIPAKEHUH

Koutpoabnas padora Ne 1 mo Teme: «BbipakeHus»

YpaBHEHUE U €T0 KOPHU

Bxonnas koHTposbHas paboTa

JIuHeliHOe ypaBHEHHE C OJTHON NIEpEMEHHON

Pemenue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUI

Cpennee apudmernieckoe, pasmMax u Mojia

MCZH/IaHa KaK CTaTUCTUYCCKaA XapaKTEPpUCTHUKa

KoutpoabHas padora Ne 2 mo TeMe: «Y paBHeHUsSD»

RN R w w RN N R R RN

DyHKIUHA

|
|

Uto Takoe QyHKITHS

Boruncienue 3HaueHuid GyHKIMH 110 opmyiie

I'paduk hyakIImI

[psiMast mpONOPIIMOHATILHOCTh U ee rpaduK

Jlunetinast GpyHKIMS U ee rpaduk

KonTtpoabnas padora Ne 3 no teme: « DyHKIHI»

R W O NN -

CreneHb ¢ HATYpaJbHBIM NOKa3aTeJIeM

-
N

Onpez[eneHI/Ie CTCIICHU C HAaTYypaJIbHBIM ITOKa3aTEIIEM

YMHOXKEHHE U JIeJIEHHE CTEIeHEN

Bo3Benenmne B cTeneHb IIPOU3BEACHUA U CTCIICHU

OnHOWIEH U €ro CTaHAAPTHBIN BUL

VYMHOXeHHE OJHOWIECHOB. Bo3Beenne oqHOYWIEHA B CTEEHD

Oynxumn y = x%, y = x° 1 ux rpaduxu

Kontpoabnas padora Ne 4 mo teme: «CreneHb ¢ HATYPaJIbHBIM IIOKA3aTeIeM»

R RN R w w e

MHoro4j1eHbl

-
\'

MHoro4jeH u ero CTaH,I[apTHBIﬁ BU

IIpomMeskyTOUHAs1 KOHTPOJIbHAsI padoTa

CJ'IO)KGHI/IG, BbBIYMTAHHUC MHOI'OYJICHOB

VYMHOXeHHnE OJHOYJICHA Ha MHOI'OYJICH

Brinecenue OGH.IGFO MHOKHTEIS 33 CKOOKH

Kountpoabnas padora Ne 5 mo TeMe: «YMHOKeHHEe MHOTOYJIEHA HA OJHOYJIEH))

VYMHOXKEeHHE MHOIOWICHA HA MHOTOWICH

PasnoskeHne MHOroueHa HA MHOXKUATEIU CIIOCOOOM IrpynmnrupoOBKH

Kountpoabhas padora Ne 6 mo Teme: «Pa3jio:keHHe MHOTOYWIEHA HA MHOKUTEIN

PR W R WONDN P




(I)OPMYJ'IBI COKPAIICHHOI'0 YMHOKCHU A

[EN
©

BosBenenue B kBagpaT U B Ky0 CyMMBI M pa3HOCTH JBYX BBIpasKEHHI

Pasznoxenue Ha MHOXKHUTEIU C IIOMOIIBIO q)OpMyJ'I KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTHU

YMHOKEHNE Pa3HOCTH IBYX BBIPAKEHHH HA UX CYMMY

Paznoxenue Pa3HOCTH KBAJAPATOB HA MHOXHUTCIN

PasnoxxeHne Ha MHOXKHUTEIN CYMMBI H Pa3HOCTH KyOOB

[Ipeobpa3oBanme 1ETOro BEIPAKEHUSI B MHOTOWICH

[IpumMeHneHUe pa3IUUHBIX CIIOCOOOB IS PA3IOKEHHS HA MHOXHTEIN

KonTtpoasnas padora Ne7 nmo teme: «IIpeodpa3oBaHue meabIx BbIPaKeHN D

RPIWINNNDNDNDN

Cucrembl JTUHEHHBIX YPABHEHUH

[EY
»

JIuneitHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMU

I'paduk MuHEHHOTO ypaBHEHHS C IBYMS IT€PEMEHHBIMU

Cucrembl IMHEHHBIX YPaBHEHUH C IBYMs IT€pEMEHHBIMU.

Pemenne cucrem nuHelHbIX ypaBHeHHH. Cr1oco0 MOACTAHOBKH

HToroBasi KOHTpoJIbHas padoTa

Pemenne cucrem nuHEHHBIX ypaBHeHUH. Crioco0 clIoKeHUs

Pemenme 3amad ¢ MOMOIIBIO CUCTEM YpaBHEHHH

KonTtpoabnas padora Ne 8 nmo teme: «CucreMbl JJMHEHHBIX YPABHEHUID)

IToBTOpEHUE.

W PRWRPWODNEDN

Bcero
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Monayas «I'eomeTpus»

Conepxanue

KoJa-Bo
4acoB
10 TeMe

HauaabHble reOMETPUICCKUEC CBCICHUA

11

[IpsiMas u OTpeE30K.

JIy4 u yron

CpaBHeHUE 3HAUEHUN BbIpaXKEHUM

N3mepenne oTpe3koB. V3mepenue yrios.

CMexHbIe U BEpTUKAJIbHBIE YTJIbI

[lepnenuKysspHBIE IPSIMBIE.

Pemenue 3amay.

KonTtpoabHnas padora Nel no teme «CMmexHbIe M BepTHKAJIbHbIE YIJIbI»

VYpok 0600menus o reMe: «CMeXHbIE U BEPTUKAIbHbBIE YIIIbD)

Rl R RN RN R R -

TpeyroabHukun

|
\‘

[IepBblit TpU3HAK PAaBEHCTBA TPEYTOJBHHUKOB.

Menuanbl, OMCCEKTPUCHI M BBICOTHI TPEYroJIbHUKA

Bropoit u Tpetnii npu3HAKU paBEHCTBA TPEYTOJBHUKOB.

OKpyXHOCTB

3aga4yu Ha MOCTPOECHUE.

IIpome:kyTOUHAST KOHTPOJIbHAsI padoTa

Pemrenue 3agau.

KonTpoabHast padora Ne 2 mo teme: «TpeyrojibHuKm»

RPN RPN RWW

IHapajenbHble NpAMbBbIE

H
o

[Ipu3Haky napaaiesbHOCTH JBYX MPAMBIX

AKXCHUOMEI napajiCIIbHBIX IIPAMBIX.

Pemrenue 3amau.

KonTpoabHasi padora Ne3 no teme: «IlapajuiesibHble psiMbIe».

Ypok 0600mmenus no teme «llapamiensHbie npsmbie»

PR Ww o>

CoOTHOIIEHUSI MKy CTOPOHAMH M YIJIaMH TPeyroJbHUKA

-
oo

CyMMa yriioB TpeyrojabHHKA.

CooTHoIIeHHE MCXKAY CTOpOHaMHU U yrjlaMHu TPECYIr'OJIbHUKA.

KonTtpouabnas padora Ne 4 no teme: «CymMMma yrijioB TpeyroJibHHKa»

HpﬂMOYFOJ’IbHHe TPECYTrOJIbHUKU.

HOCTpOGHI/IC TPEYroJIbHUKA 110 TpeM JJICMCHTAaM.

Pemienue 3ama4d mo teme ((HpHMOYTOHBHBIe TPEYIrOJIbHUKH, ITIOCTPOCHUEC TPCYT'OJIbHUKOB»

KonTpoabHnas padora NeS no teme: «CoOTHOLICHUS MEKIy CTOPOHAMH U YIJIaMH
TPEYTroOJIbHAKA».

RN W™

O606menne no Teme: « CymMMa yriioB TpeyrojbHUKa U COOTHOIICHUS MEKITY CTOPOHAMU U
yIJIaMH TPEYTroJbHUKA

[ToBTopenue. Pemenue 3amay.

Hrorosast kKOHTpoIbHAs1 padoTa

Bcero
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Y4yeOHO-TeMaTHYeCKOE IVIAHMPOBaHUeE B 8 Kiacce
MoayJab «AJredpa»

Conepxanue

KoJa-Bo
4acoB
10 TeMe

IToBTOpEHUE

6

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTEIEM

Paznoxxenne MHOTOYICHOB HA MHOKHUTEIIH.

JIuneiiHast QyHKIHSL.

@opMyJIbl COKPAILIEHHOTO YMHOXKEHHUS

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMHU.

PN R R e

PanuonanbHbie Apodu

N
©

CnosxeHue U BRIYUTAaHHE I[p06€ﬁ C OAMHAKOBBIMH 3HAMCHATCIISIMHU.

Bxoanasi koHTposIbHAs1 padoTa

CnoxxeHne U BEIYNTaHUE I[pO6€I>i C Pa3HbIMH 3HAMCHATCIIAMU

Pemenune npumepoB Ha CII0KEHHE U BRIYUTaHHUE adredpandeckux Jpooei.

KontpoubHnas padora Nel o teme: ""PannonajabHbie 1podu U ux cBoiicrea'

YMHOXeHnEe apooeii.

Bo3sBenenue npobu B CTENICHB.

Jlenenne npooeid.

[IpeoOpazoBaHue palMOHATBLHBIX BRIPAKCHUI

OyHKIUA y = —, €€ CBOWCTBA U rpaduK.
X

WIW BN DNEFPINDNPFPW

KonTpoabHast padora Ne2 o teme: "Onepanuu ¢ gpodsimu. J{podHo-panuonanbHas
bynkuus"

PanmonansHbIe 1poOH

-

KBagpatHbie kopHH

N
~

PaI_[I/IOHaJ'II)HI)IC qucJiia.

WppatmonanpHble yuca.

KBanparueie kopHu. ApudmeTrndeckuii KBaapaTHBIN KOPEHb.

YpasHenue X° = a.

Haxoxnenue npuOImKkEHHBIX 3HAYCHUH KBAAPATHOTO KOPHSI.

OyHKIUA Y = Jx , ©€ cBoiicTBa U rpaduK.

KBanpatHblii KOpeHb U3 IPOU3BEACHUS U APOOU.

KBanpatHblii KOpEHb U3 CTENEHH.

KonTtpoabnas padora Ne3 no teme: «IlonsaTue apudMeTn4ecKoro KBapaTHoro
KOPHA U €r0 CBOMCTBA).

RN NN

BriHeceHre MHOKUTENA 3a 3HAK KOPHH.

IIpomexyToYHasi KOHTPOJILHAsSE padoTa

Hpeo6pa30BaHHe BBIpa)KeHI/II\/’I, COZACPpIKAIINX KBAIPATHBIC KOPHHU.

KonTpouabHnas padora Ned4 mo teme «CBoMCTBa KBA/IPaTHBIX KOPHeH»

RSN

KBanpaTHbie ypaBHeHust

Ilonsatue KBaApaTHOT'O YpPaBHCHU

Hemomnneie KBaApPAaTHBIC YPAaBHCHUS.




Brinenenue kBagpara ABy4seHa.

@opmyJibl KOPHEN KBaJAPATHOTO YPABHEHUS.

Pemenue 3a1a4 ¢ moMOILIbIO KBaIpaTHBIX YPAaBHEHUH.

Teopema Buera.

KonTpouabHnas padora Ne5 no teme: «KBaapaTHble ypaBHeHH s

PaIII/IOHaJH)HI)Ie YpaBHCHUSA KaK MATCMATHYCCKUC MOJCIN PCAJIbHBIX CI/ITyaHI/IfI.

Pemrenne npoOHBIX parmoHAIbHBIX YPaBHEHUM.

Pemrenue 3aga4u ¢ momMoIpi0 APOOHBIX pallMOHATBHBIX YPABHEHHIA.

[IpumeHeHre yMEHUI U HaBBIKOB MPU PELLIEHUH IPOOHBIX PALlMOHAIIBHBIX YPABHEHUH.

KonTtpoabHnas padora Ne6 mo teme «/[poGHo-pannonajbHble ypaBHEeHUD)

S RIS R NN

HepaBencrtBa 22
YuCnoBble HEPABEHCTBA. 2
CBolicTBa YMCIOBBIX HEPABEHCTB. 2
CrnoxeHue 1 yMHOKEHHUE YHCIIOBBIX HEPABEHCTB. 3
[TorpemHocTs U TOUHOCTH MPUOTUKEHHUSL. 1
KonTpoabHas padora Ne7 mo teme: «Huc/i0BbIe HEPpaBeHCTBA U UX CBOMCTBA) 1
[Tepecevenne n 0ObeTMHEHNE MHOYKECTB. 2
YUCIIOBbIE IPOMEKYTKH. 2
Pemrenne HepaBeHCTB C OJHOM MEPEMEHHOM. 3
Pemenue cucrteM HEpaBEHCTB € OJHON MEPEMEHHOM. 4
KonTpoabHast padora Ne§ mo reme: «HepaBeHcTBa ¢ 0JHOM NepeMEHHOI U MX 1
CUCTEMbI»
Pemienne HepaBeHCTB C OJIHOM NMEPEMEHHON U UX CUCTEMBI. 1

CreneHb ¢ HeJbIM MOKA3aTeJeM. JDJIeMEHThl CTATUCTUKH 14

Omnpenenenre CTENeH! ¢ HEeIbIM OTPHUIIATETbHBIM TOKA3aTENEM. 3
CBolicTBa CTEMEHHU C LEJIBIM IT0Ka3aTeIeM. 3
HTorosasi KOHTpPOJILHAN padoTa 1
CrangapTHbIil BU yuca 2
KonTpoabHast padora Ne9 no reme: «CTeneHsb ¢ HeJbIM NIOKA3aTe/IEM U €€ CBOICTBA 1
CO6op u rpynnupoBKa CTATUCTUYECKUX JTaHHBIX. 2
HarnsgHoe npencraBieHe cTaTUCTHUECKON HHPOPMAIUH. 2

IloBTOpPEHME 12
[IpeoOpaszoBanue parioHATbHBIX BHIPAKEHUH. 2
Brinecenne v BHeCEHUE MHOXKHUTEIS MOJT 3HAK KOPHSIL. 1
Pemenue ypaBHeHUH. 2
Pemienue HepaBeHCTB € OJHOM NTEpeMEHHOM. PelieHne cucTeM HEpaBEeHCTB C OJHOM 2
MIEPEMEHHOM
Pemenue 3amau. 5
Bcero 136




Monayas «I'eomeTpus»

Conepxanue

KoJa-Bo
4acoB
10 TeMe

IToBTOpEHUE

6

[Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB.

1

[TapamtensHble IpsIMBIE.

[TapamiensHble IpsIMBIE.

quprexyI‘OJII)HHKI/I

[y
w
o=

MHOroyroapHUKH

[TapamrenorpamMm

[Ipu3nHaky mapamrenorpamma

Bxonnast koHTposbHas paboTa

Tpanerus.

3aja4u Ha MOCTPOEHUE

[IpssMOyroapHUK

Pom6. KBagpar

Pemenue 3agau no reme: «MHOTOYTOJIbHUKIY

OceBas 1 IEHTpaJIbHAsA CHMMETPUS

KonTpoabHas padora Nel mo teme: «HeTbIpexyrojbHUKN»

Pemenue 3agau no reme «HeTbIpexyroabHUKN»

A R R R

IInomann

-
w

HJ'IOI_HaI[I) MHOI'OYroJIbHHKaA.

[Inomane nmapamienorpamMmma

[Inomane TpeyroabHUKA

HJ'IOH_IaI[B Tpalcunuu

Pemenue 3aga4 Ha BEIYMCIICHHE TUIOMIAIEH (DUTYD

Teopema [Tudaropa

Teopema, oOpatHas Teopeme [ludaropa.

IIpomeskyTOYHASE KOHTPOJILHAsI padoTra

Pemenue 3agau mo reme «Teopema ITudaropar»

KonTpoabHasi padora Ne2 nmo teme: «Ilnomagm»

RN R R RNR N R -

IHogo0HbIE TPEYT0JILHUKH

N
o

OHpeI[eJ'IeHI/IC 1oao OHBIX TPEYTrOJIbHUKOB.

OTHoleHue miomazei nogoOHbIX TPEYTOJIbHUKOB.

IepBblil MpU3HaK 01001 TPEYroJIbHUKOB

Pemienue 3amaq Ha MMPUMCHCHHUC TICPBOT'0 IIPpHU3HAKA HO,[[O6I/I$I TPECYIrOJIbHUKOB.

Bropoii u Tpetnii npu3Haku N0J00Hs TPEYTrOJIbHUKOB.

Pemienue 3amaq Ha MMPUMCHCHHUEC ITPU3HAKOB HO,[[O6I/I$I TPEYrOJIbHUKOB

KonTpouabnas padora Ne3 no teme «Ilogo0HbIe TPEyroJabHUKN»

Cp CAHAA JIMHUA TPCYTrOJIbHUKA

CBOMCTBO MeIMaH TPEYroJbHUKA

HpOHOpHI/IOHaJ'ILHBIC OTPE3KU

HpOHOpHI/IOHaJ'IBHBIe OTPE3KU B MMPSAMOYT'OJIbHOM TPCYTOJIbHUKE

NI RN R




W3mepurenbHble pabOThl HA MECTHOCTH.

3amaun Ha MOCTPOEHUE METOIOM TOJ00HUS.

CuHyc, KOCHHYC ¥ TAaHT'€HC OCTPOTO yria MpsSIMOYIOJIbHOTO TPEYrOJbHUKA

3HaueHus cHHyca, KOCUHYyca u TaHreHca 1s yriaos 30°, 45°, 60°

CooTHoIIEHHS MEX Ay CTOPOHAMU U YIiaMU NPSMOYIOJIbHOTO TpeyrojbHUKA. Perenne

3ajga4.

NI N Y

KonTpouabHnas padora Ned4 no teme: «CoOTHOLIEHHS Me K1y CTOPOHAMH M yIJIaMu

NMPAMOYT0JIHOT'O TPEYI0JILHUKA)

OxpyxHOCTH

[EY
ol

B3aumHoe pacnonoxeHue npsmMoi u OKpy>KHOCTH.

KacarenbHast kK OKpyXHOCTH.

['pamycHas mepa 1yru OKpyKHOCTH

Teopema 0 BIIMCaHHOM yriie

Teopema 06 oTpe3Kax MepeceKaroXCst XOP/1

Pemrenne 3agau o reme «lleHTpanpHbIE M BOMCAHHBIE YIIIBD)

CBO#CTBO OMCCEKTPUCHI yTia

CepenuHHBIN NEPIEHIUKYIISAP

Teopema 0 Touke nepecedyeHus BbICOT TPEYroJIbHHKA.

Brnucannast okpyXKHOCTb

HToroBasi KOHTpPOJbHAsA padoTa

CBOWCTBO ONMUCAHHOTO YETHIPEXYTOJIbHUKA.

Pemenue 3agau no reme «OKpyKHOCTBY.

KonTposbHast padora NeS no reme: «OKpYyKHOCTbHY.

IloBTOpEHUE

Pemrenue 3agad mo reme «Ilomaney

Pemenne 3aaa4 110 TEMC ((HO,I[O6HBIC TPEYTOJIbHUKU

Pemenne 3aaa4 110 TEMC ((OKp}I)KHOCTB».

Pemrenue 3agau

RlRrRrRrARRPRRPRR R R R R R R R RN
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Y4yeOHO-TeMaTHYeCKOE IVIAHMPOBaHUE B 9 Kiacce

Monayab «AJredpa»
Coaepixkanue Koa-Bo
4acos
1o TemMe
IMoBTOpEHHE 7
CpoiicTBa cTeneHen
DopMyIbl COKPAILIEHHOTO YMHOKEHUS 2
[IpeobpazoBanue anredpanyecKux BHIPAKEHUI 2
Pemrenne ypaBHeHui 2
KBagpaTnunasi pyHkuus 26
OyHKIMK 1 UX CBOMCTBA 6
KBanpatsslil TpexuseH 5
KonTpouabHas pab6ora Nel no teme: «KBagpaTHblii TpexusieHn» 1
KBanparuunas ¢pyHkius u ee rpaduk 8
BxoaHasi KOHTPOJIbHas padoTa 1
Crenennas ¢ynakiusa. Kopenb n-oif creneHn 4
KontpoubHnas padora Ne2 no reme: «CreneHHast QyHKIMA» 1
YpaBHeHUs] M HEPABEHCTBA € OJJHOI NepeMeHHOM 20
VYpaBHEHHUsI C OJTHOM MMEpEMEHHON 12
HepaBeHnctBa ¢ 04HOM epeMEHHOM 7
KonTpoabHast padora Ne3 no teme: « YpaBHeHUs] 1 HEPABEHCTBA € OAHOM 1
nepeMeHHON»
YpaBHeHUsI H HEPABEHCTBA € JIBYMsl llepeMeHHbIMHU 25
YpaBHeHUsI ¢ IBYMs IEPEMEHHBIMU U KX CHCTEMBbI 16
IIpome:kyTOUHASE KOHTPOJIbHASI padoTa 1
HepaBeHnctBa ¢ 1ByMst IepeMEHHBIMU U KX CUCTEMBbI 7
KonTpoabHasi padora Ne 4 o teme: «YpaBHeHHUSI U HEPABEHCTBA C IBYMS 1
nepeMeHHbIMU»
ApudmMeTnyeckasi 1 reoMeTpHYecKasi MPOrpeccus 17
ApubdmMernueckas Iporpeccus 8
KonrpoabHnas padora Ne 5 mo reme: «Apudgmernyeckasi Iporpeccus» 1
I'eomeTrpuueckas mporpeccust 7
KontpoabHnas padora Ne 6 mo reme: «I'eomeTpuyeckas nporpeccusp 1
JJieMeHTbl KOMOMHATOPMKH M TEOPUHU BEPOSITHOCTEH 16
DneMeHThl KOMOUHATOPUKH 11
HavanpHble cBeleHUS U3 TEOPUU BEPOSTHOCTEN 4
KonTpouabHnas pabora Ne 7 mo teme: «3J1eMeHTbI KOMOMHATOPUKH U TEOPHH 1
BEpPOATHOCTEN»
IToBTOpEHHE 24
Pemenue BapuantoB OI'D anredpandeckoro coaep>kaHusl. 23
HTorosas KOHTpOJbHAs paboTa 1
Bcero 136




Monayas «I'eomeTpus»

Coaepixkanue Koa-Bo
4acos
1o TemMe

BekTopnbl 8

[TousTHE BEKTOpA 2
CrnosxeHue U BBIYUTAaHUE BEKTOPOB 2
Bxonnasi KOHTpo/IbHas1 pa6oTa 1
YMHOkKEHNE BEKTOpa Ha 4ucCiIo. [[puMeHeHre BEKTOPOB K PELIECHUIO 3a1a4 2
Koutpoabsnas padora Ne 1 nmo teme: « Bekropbs» 1
Metoa KoOpaAMHAT 11

Pa3noxxenue BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpaM 1
KoopaunaTs! BekTOpa 2
[IpocTeiimre 3a1aun B KOOPAMHATAX 2
VYpaBHEHUS OKPY>KHOCTU U TIPSMO# 3
Pemenue 3anaq 1
KonTpoabHast padora Ne 2 mo teme: «MeToa KOOpAUHAT 1
VYpox 0606meHns mo Teme: «MeTo1 KOOpAHHAT 1
CooTHoOLIEHHE MEK1Yy CTOPOHAMH M YIJIAMH TPeyrojbHUKAa 15

CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC yIiia 3
CooTHollIeHHEe MEX 1y CTOPOHAMH U YIJIaMH TPEYTrOJbHUKA 4
CkansipHO€ MPOU3BEICHUE BEKTOPOB 2
Pemrenue 3agau 3
IIpomeskyTOYHAST KOHTPOJILHAs padoTra 1
KonTpoabHast padora Ne 3 mo teme: «COOTHOIIEHUE MEKI1Y CTOPOHAMM U yIJIaMu 1
TPeYroJbHUKA

Ypok 0600menus no reme: «COOTHOILIEHHE MEXIY CTOPOHAMHU U YIIIaMU TPEYTrOJIbHUKA) 1
JJIMH OKPYKHOCTH U IUIOIIAAb KPyra 12

[IpaBusibHBIE MHOTOYTOJIBHUKH 4
JlyiiHa OKPY>KHOCTH U IJIOLIAAb Kpyra 4
Permrenue 3agau 3
KonTtpoabHas padora Ne 4 o teme: «/lJinHa OKPYKHOCTH M ILUIOIIAAbL Kpyra» 1
JIBroKenust 7

[TonsiTne nBUXEHUS 3
[TapannensHbIN IEPEHOC U TOBOPOT 2
Permrenue 3agau 2
HauvanbHble cBeleHUS U3 CTepeOMeTPHH 5

MHororpaHHuku 2
Tena v NOBEpXHOCTU BpalleHUs 2
00 axkcuoMax IJIaHUMETPUH 1
IloBTOpPEHHne 10

Pemienne 3agau OI'D reoMeTpu4ecKOro coaepKaHus 9
Hrorosasi KoHTpOJIbHASI padoTa 1

Bcero
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