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I[TOACHUTEJIBHAS 3AIINCKA

[Ipeyiaraemas mporpamma 1o MaTemMaTuke s 5-9 kiaaccoB pazpaboTaHa Ui U3y4eHHUs] MaTeMaTUKU

Ha 0a30BOM YPOBHE Ha OCHOBE (Dez[epaanoro roCcyaapCTBEHHOI'O 06pa3OBaTeHBHOFO CTaHdapTa OCHOBHOI'O

o0m1ero o6pa3oBaHus ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEABIBIAEMbIX K MATEMAaTUYECKOMY

o6pa303aHmo, n TpaI[I/II_II/Iﬁ pOCCHﬁCKOFO O6p330BaHI/I${, KOTOPELIC o0ecreyuBaoT OBJIAICHUEC KIIOYCBBIMH

KOMIIETCHIUAMHA, COCTaBJIIIOINMMHU OCHOBY JIs1 HCIIPEPBIBHOI'O O6pa3OBaHI/I${ H CaMOpPAa3BHUTHA, a4 TAKIKC

OCI0CTHOCTD O6IH€KYHBTypHOFO, JJUMYHOCTHOI'O MW IIO3HABATCJIBHOI'O PpPa3BUTHUA O6yLIaI-OH_[I/IXCH. B

npennaraeMoﬁ ImporpaMme y4T€HbI HOPMATUBHBIC JOKYMCHTBI, PEITIAMCHTUPYIOINHUE ACATCIIBPHOCTD YUUTEIIA

B ycloBusX nepexoia Ha ooHoBiaeHHbIE PI'OC OO0 00pa3oBaTeIbHBIMK OpraHU3aNUAMU TOMCKON 001aCTH:

1.
2.

10.

11.

12.

®denepanbHblil 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanum.

Vka3 npesunenra Poccuiickoit @enepaunu ot 21.07.2020 Ned74 «O HalmOHAIBHBIX ILIEJISIX PA3BUTHS
Poccuiickoit ®eneparuu Ha nepuoj a0 2030 rogay.

[Tacopt HapoHaBHOTO MpoekTa «O0pazoBaHuey», yTBepxkaeH npesuauymom Coseta npu Ilpesunente
Poccuiickoit @enepannu no crpaTerndeckoMy pa3BUTHIO U HALIMOHAJIBHBIM IpoeKTaM (IpoTokoi Nel6 ot
24.12.2018).

[Ipuka3 MunucrepctBa mnpocemieHust Poccuiickoit @enepanuu ot 31.05.2021 roma Ne287 «O6
YTBEpXKIEHUH (heZiepallbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OOIIEro 00pa3oBaHU.
IIpuka3 MunucrepctBa mnpocsemieHus: Poccuiickoit ®enepanuu ot 22.03.2021 roma Nell5 «O6
YTBEP)KICHUH TIOPSIIKa OpPTaHU3aMK M OCYIIECTBICHHS 00pa30BaTeIbHON JEATEILHOCTH 110 OCHOBHBIM
001e00pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIBHBIM TPOTPaMMaM HA4aJIbHOTO 0OIIET0, OCHOBHOTO
00IIero U cpeTHero o0Imero 00pa3oBaHUs.

[IpumepHass ocHOBHasi OOpa3oBaTelbHAsl IMPOrpaMMa OCHOBHOTO 0O0ImIero oOpa3oBaHHs, OI00peHa
pemeHreM (eaeparbHOr0 y4eOHO-METOIUYECKOT0 0OBEAMHEHUS 10 001meMy 00pa3oBaHHIO (ITPOTOKOI
Nel/22 ot 18.03.2022) — http://fgosreestr.ru.

[IpumepHass mporpaMMa BOCHHUTaHMS, OAOOpeHa pelieHueM ¢eaepanbHOro y4eOHO-METOANYECKOTO

o0benuHeHus 1o obieMy oopazoBanuio (mpotokoi Ne2/20 ot 02.06.2020).

[Ipumepnas paGouast mporpamMmma OCHOBHOTO 001ero odpa3zoBanusi «MaTtemaTuka, 6a30BbIil YPOBEHbY
(mns 5-9 xmaccoB oOpa3oBaTeNbHBIX OpraHHu3aluii), o0100peHa peuieHHeM QenepaJbHOro y4eOHO-
METOAMYECKOT0 O0BEAMHEHUS 10 001IeMy 00pa3oBanuto (rmpotokoi 3/21 ot 27.09.2021r.).
VYHuBepcanbHbIi KOAU(pUKATOp pacnpeAeNEHHBIX MO0 KilaccaM MPOBEPSEMbIX TPEOOBaHUHN K pe3yJbTaTamMm
OCBOCHHSI OCHOBHOU 00pa3oBaTelbHONW MPOTPaMMBI OCHOBHOTO OOIIEr0o OOpa30BaHUsI U JJIEMEHTOB
coJiepKaHusl 10 MaTeMaTHKe, 000peH pemieHneM GeaepabHOr0 Y4eOHO-METOAUIECKOTO 00bEeIMHEHUS
o obmiemy oopazoBanuto (mpotokoi «1/21 ot 12.04.2021r.).

ITocTtanoBnenne [J1aBHOro rocygapCTBEHHOrO caHMTapHOro Bpada Poccuiickonn ®enepanuu oOT
28.09.2022 No28 «OO6 yrBepxkaeHun canutapHeix mnpamin  CIT 2.4.3648-20» CanutapHo-
SMUACMHUOJIIOTHYCCKUEC Tpe6OBaHI/I5[ K OpraHu3anusaM BOCIHUTaHUA U 06yqu1/I5[, OTAbIXa U O3JO0POBJICHUA
JNETEU U MOJIOIEIKI.

CanlluH 1.2.3685-21 «'urneHnvyeckne HOPMATUBEI U TPEOOBaHMS K 00€CIIeUeHUI0 0€30IaCHOCTH U
(un) 6e3BPEIHOCTH IS YeIoBeKa (paKTOPOB Cpebl OOUTAHUSAY», YTBEPKICHHBIX TOCTAHOBJICHUEM
IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2.

[Tpuka3 MuHHCTEPCTBO TpyZa M colManbHOM 3amuThl Poccuiickoit @eneparun ot 18.10.2013 «544n «O6
yIBepKIeHUH mpodeccruoHanbHoro cranaapra «llegaror (memarormyeckas AesTeNbHOCTb B cdepe


http://fgosreestr.ru/
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JOIITKOJIBHOTO, HAYAJIBHOTO 00IIIET0, OCHOBHOTO O0IIEro, CpeAHEro 0011ero oopa3oBanus) (BOCIIUTATENb,
YUUTENb )».

13. Pacniopspxenue Jlemapramenta obmiero oopaszoBanusi Tomckoi obmactu or 28.09.2018 Ne832-p «O06
yrBepkaeHiH KoHienuu pa3BuTtus GU3NKO-MATEMATHYECKOTO M €CTECTBEHHOHAYYHOTO 00pa30BaHHUSI
Tomckoii obmactu Ha 2019-2025 3.

14. Y4ebHOTO TU1aHa OCHOBHOTO 00111ero 00pa3oBaHus, yTBEpKaAeHHOTO npukazoM MAOY PKI Ne2 2
Tomcka «O0 yTBEep)KIIEHUU OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa3oBaHUs»;
15. Pab6oueii nporpammsel Boctiutauust MAOY PKI Ne2 2 Tomcka,

PaGouas mporpamma y4yebHoro npeamera «Martematukay JUisi 00y4aromIUXCsl HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus COCTaBlieHa Ha OCHOBE TpeOoBaHMil K pe3ysbTaTaM OCBOCHHUS IIPOTPaMMbl OCHOBHOTO
obmero obpazoBanus ®I'OC OOO u opueHTHPOBAHA Ha IIEJEBHIE MPUOPUTETHI, CHOPMYIUPOBAHHBIC B
paboueii mporpamme Boctiutauust MAOY PKI No2 2 Tomcka.

OBILIAA XAPAKTEPUCTUKA ITPEIMETA «MATEMATHKA»

IIpumepnass paGouasi mporpamma II0 MaTeMaTHKE s oOydarommxcs 5—9 KiaccoB
pa3paborana Ha ocHoBe denepalibHOro rocyJapCTBEHHOIO 0O0Opa30BaTEILHOIO CTaHAapTa
OCHOBHOTO oO0uiero oopa3zoBaHusi € Y4YETOM M COBPEMEHHBIX MHMPOBBIX TpeOOBaHUMH,
OPEABIBISIEMBIX K MAaTEMAaTUYECKOMY OOpa30BaHMUIO, U TPAAULIUN POCCUNCKOTO 00pa3oBaHusl,
KOTOpbI€ 00ECII€YUBaIOT OBJIAACHUE KIIFOUEBBIMU KOMIIETEHIIMSIMHU, COCTABJISIIOIIMMH OCHOBY
JUIs HEMPEPBIBHOTO 0Opa30BaHUsI M CAMOPA3BUTHSI, @ TAKKE EJIOCTHOCTh OOIIEKYIbTYPHOTIO,
JIMYHOCTHOT'O M MO3HABaTEJIbHOI'O pa3BUTUs oOydaromuxcs. B pabGoueil nporpamMme y4dTeHbI
unaeu u nosoxkeHnus KoHuenuuu pa3BuTUs MaTeMaTH4decKoro obpasoBaHuss B Poccuiickoii
denepanuu. B snoxy umdposoii Tpancopmalu Bcex cdep 4eI0BEUYECKOU IesATeIbHOCTH
HEBO3MOXXHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOH MaTeMaTH4eCcKOi
HOAIOTOBKH. Y)K€ B IIIKOJIE MATEMATHKa CIY>XUT OIIOPHBIM MPEIMETOM Ui H3YYECHUs
CMEXXHBIX JUCILIMIIJIMH, a IOCJIE€ IIKOJIbI peaibHOM HEOOXOAMMOCTHIO CTAHOBUTCSI HETIPEPHIBHOE
oOpa3oBaHUe, UTO TPeOyeT NOJHOLEHHOM 0a30B0i100111€00pa3oBaTeIbHON MOATOTOBKH, B TOM
4yyciIe M MaTeMaTU4ecKoil. DOTO OOyCIOBJIEHO TEM, YTO B HAlIM JHU PACTET YHUCIO
npodeccuii, CBSA3aHHBIX C HEMNOCPEJACTBEHHBIM IMPUMEHEHHMEM MaTeMaTUKu: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMUYECKUXO00JaCTAX, U Jla’)ke B T'yMaHUTapHbIX cepax.
TakuMm o00Opa3oMm, KpyrUIKOJBHHUKOB, JJIsI KOTOPBIX MaTeéMaTHKa MOXET CTaTh 3HAYMMBbIM
OpeIMETOM, PACIIUPSIETCH.

IIpakTuueckass IOJE€3HOCTH MaTeMaTHKH OOyCJIOBJI€Ha TEeM, 4TO €€ IIpeIMETOM
SIBJISIFOTCST  (DPyHIAAMEHTaJIbHbIE CTPYKTYpbl HAIIErO MHUpA: MOPOCTPaHCTBEHHbIE (OPMBI M
KOJIMYECTBEHHBIE OTHOIIECHUSIOT HPOCTENUIINX, YCBAUBAEMbIX B HEOCPEJICTBEHHOM ONBITE, 10
JIOCTaTOYHO CJIOXKHBIX, HEOOXOJIMMBIX /sl pa3BUTHUs HAy4dHbIX M TIpUKIAAHBIX uaeil. bes
KOHKPETHBIX MaTE€MaTHYE€CKHUX 3HAHUM 3aTPyJHEHO INOHHMaHMWE MNPUHILUIIOB YCTPOMNCTBa U
HUCIIOJIB30BaHNUsI COBPEMEHHON TEXHUKH, BOCHPUSITUE M MHTEpHpeTanus pa3HOOOpa3HOU
COLIMAIbHOM, SKOHOMHUYECKOH, MOIUTHYECKON nHpopMaluu, Majao3¢GeKTUBHA ITOBCEIHEBHAs
OpakTHYecKasi AesiTeIbHOCTh. Kak/loMy 4esoBeKy B CBOEH XMU3HU MPUXOJUTCS BBIIIOJIHATH
pacdy€Tbl M COCTaBJATH AJITOPUTMbI, HAXOAUTh UM MOPUMEHSATH (OPMYJIbI, BJIAJIETh
OPAaKTUYECKMMM NOpUEMaMH TE€OMETPUUYECKMX M3MEPEHHUl M MO CTPOCHUSIM, YHUTaTh
UH(pOpMaIMIo, NPEeACTaBJIEHHYIO B BHJE TaOIWll, UarpaMM H Ipa@UKOB, >XKUTh B yCJIOBHUSIX
HEOTIPEJICJIEHHOCTH U MOHUMAaTh BEPOSITHOCTHBIN XapakTep CIydalHBIX COOBITH.

OHOBpEMEHHO C pacUIMpeHueM c@ep NOpPpUMEHEHHUs] MaTeMaTHKU B COBPEMEHHOM
oOmiectBe Bc€ Oojlee BaXKHBIM CTAaHOBUTCA MAaTE€MaTHYECKUM CTWJIbL  MBIIIUJICHUS,
OPOSIBJIAIONIUMCS B OINpPEAEJIEHHBIX YMCTBEHHBIX HaBbIKax. B 1mponecce wusydyeHwus
MaTeMaTHKU B apceHaJl HpUEMOB U METOJI0B MBIIIJICHUS Y€JIOBEKA €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCSI MHAYKIUS U JISAYKIUs, 00O0OIIeHne M KOHKpETHU3alus, aHaJIu3 U CHUHTE3,
Ki1accuduKanusl W cUcTeMaTu3anusi, adcTparupoBaHue ¢ aHajgorusa. OOBEKTHI
MaTeMaTUYECKHUX YMO3aKJIIOYEHUM, NpaBUjla UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M

5



JIOTUYECKUX  MOCTPOEHUM,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMeHHA  (POpMYyJIUPOBATH,
OOOCHOBBIBATh U JOKA3bIBATh CYXXICHUSI, TEM CaMbIM Pa3BHUBAIOT JIOTUYECKOE MBIIIJICHUE.
Benymast ponb TIpHUHAICKAT MareMaTUKe W B (QOPMHPOBAHHH aJITOPUTMHYCCKOM
KOMITOHCHTBI MBIIUICHHUSI U BOCITMTAHUY YMEHHU JICHCTBOBATH 110 3aJaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh U3BECTHBIC M KOHCTPYHUPOBaATh HOBBIC. B mpoiliecce perieHust 3a1ad —
OCHOBOW y4eOHOW JesITeJIbHOCTH Ha YpOKax MaTeMaTUKH — pPa3BUBAIOTCS TaKXe
TBOpYECKasi MIIPUKJIAIHAS CTOPOHBI MBIIIIJICHHUSI.

OOyueHnne wmaremaTuke Aa€T BO3MOXKHOCTHh pa3BHUBaTh Yy OOYYalOIIUXCsS TOYHYIO,
palMoOHAJIbHYIO W HWH(MOPMATUBHYIO peYb, YMEHHE OTOMpaTh HauOoyee IOIXOISIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TIpaUUeCKHE CpEJICTBA JUIS BBIPKCHUS CYXKICHHUH W
HATJISIJTHOTO UXITPEJICTABICHUSI.

HeoO6xomuMbIM KOMITOHEHTOM OOIIEH KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAHHUU SIBIISICTCS
o0I111ee 3HAaKOMCTBO C METOJIaMU MO3HAHUS JSHCTBUTEIBHOCTH, IIPEACTABIICHUE O MPEJIMETE U
METOJaX MaTEeMaTHUKH, UX OTJIUYUI OT METOJIOB APYTHUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK,
00 OCOOCHHOCTSIX IPUMEHEHUSI MAaTEMaTUKU JJIsl PEUICHUSI HAYYHBIX W MPUKIATHBIX 3aJ1ad.
Takum o6pazom, MaTeMaTH4YeCcKoe 0Opa3oBaHWE BHOCUT CBOU BKJIAJ B popMHUpoOBaHUE OOIICH
KYJIBTYPbI YEJIOBEKA.

HN3yuyenne mMaTreMaTHKH TaK)XE CHOCOOCTBYET ACTETHYECKOMY BOCHHUTAHUIO YEJIOBEKa,
MOHUMAaHUIO KpPacoTbl W WU3SIIECTBA MAaTEMAaTHYECKHUX PaCCYXXJICHUM, BOCIIPHUSITHIO
reOMETPUUYECKHUX (POPM, YCBOCHHIO HJICU CUMMETPHH.

HEJIM 1 OCOBEHHOCTHU M3YUEHHWA YUEGHOI'O ITPEJIMETA
«MATEMATHUKA» 5-9 KITACCbI

IIpyopuTeTHBIMH LEJISIMU 00YyUeHHUsI MaTeMaTuKe B 5—9 kJjaccax siBJISIIOTCH:

e bopMHUpOBaHHE IICHTPAJIBHBIX MAaTEMaTUYSCKUX TIOHSATHH (YHUCII0, BEJIIMYHHA,
reomMerpuyeckass Qurypa, mnOepeMeHHas, BEPOSITHOCTh, (QYHKIOHs), OOCCIICUNBAIOIINX
OPEEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHUYECKOTO 0Opa3oBaHUsI OOy4arOIIUXCS;

® IOJBEJCHHUE OOYyYarolMUuXCsi Ha JOCTYIMHOM JJII HHUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MAaTE€MAaTUKH U OKPYXKaIOIIero MHpa, MOHHUMaHHEe MaTeéMaTUKHU KaK 4YacTH
o0m1eli KyJIbTyphI YEJIOBEUYECTBA;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX ¢ TBOPYECKHX CIIOCOOHOCTEH OOy4arommuxcs,
MO3HABATECIPHOW aKTHUBHOCTH, HCCICIOBATSIBCKUX YMCEHHN, KPUTHYHOCTH MBbIIIIJICHUS,
WHTEpeca K U3YyUYCHUIO MaTEMaTHKH;

e popmupoBanne  (QYHKIIMOHAIBPHOW  MaTEeMaTHYECKOW  TIpPaMOTHOCTH:  YMCHHS
pacmno3HaBaTh MPOSBJIEHUS MaTEeMaTHUYECKUX IMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX >KH3HEHHBIX CHUTyallUsiX W TIPU H3YYEHUH JPYyrux YUeOHBIX IIPEAMETOB,
OPOSIBJICHUS 3aBUCUMOCTEH W 3aKOHOMEpHOCTeH, (OpMylIUpoBaTh HX Ha SI3BIKE
MaTeMaTHKU ¢ CcO3JaBaTh MaTeMaTUYeCKHUE MOJAENIU, MPHUMEHSITh OCBOCHHBIN
MaTeMaTH4YeCKHU  armapar JJisi  pPenIeHUus IPaKTUKO-OPHUEHTUPOBAHHBIX  3aj1ad,
HHTEPIIPSTHPOBATH U OIICHUBATH ITOJYUYCHHBIC PEe3yJIbTaThl.

OcHOBHBIE JIMHUHU COEP:KAaHUS Kypca MaTeMaTHKH B 5—9 kJjaccax:

«Yucia U BBIYHCICHUS», «Anredpa» («AJredbpandeckue BBIPAXKCHUSD, «YpaBHEHUS U
HepaBeHCTBa»), «DyHKum», «I'eomerpusi» («I'eomerpudyeckue ¢GUTypbl U HUX CBOMCTBaY,
«3mMepeHne reoMeTpUIECKUX BEJIMYUH»), «BepositTHocTh W cratuctuka». JlaHHbie TUHUU
pa3BUBAIOTCS TMapalJiebHO, KaXXJas B COOTBETCTBHH C COOCTBEHHOU JIOTMKOM, OJHAKO HE
HE3aBHCHUMO OJIHAa OT APYroi, a B TECHOM KOHTAKTE€ M B3auMojiericTBuHU. Kpome sTOoro, mx
oObeUHSET JIOTHYECKasi COCTaBJISIONIAasi, TPAaAUIMOHHO  TIPUCYIIasi MaTeMaTHKE U
MPOHU3BIBAIOIIAS BCE MAaTEMaTUYECKHE KYPChI U coaeprkaTenbHbieTuHUN. ChopMyaupoBaHHOE
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B denepalbHOM TOCYJAapCTBEHHOM OOpa30BaTEJIbHOM CTaHAapTe€ OCHOBHOTO OOIIIEro
oOpa3oBaHus TpeOOBaHUE «YMETh OIIEPUPOBATH MOHATHUSIMU: ONIpEACIICHIE, aKCHoMa, TeopeMa,
JIOKAa3aTeJIbCTBO; YMEHHE pPACIO3HABaTh HCTUHHBIC W JIOKHBIC BBHICKA3bIBAHUS, MPHUBOINUTH
IpUMEPBI U KOHTPIIPUMEPHI, CTPOUTHBBICKA3bIBAHUS U OTPHULIAHUST BHICKA3bIBAHUI» OTHOCHUTCS
KO BceM KypcaM, a (OpPMHpOBAHHUE JIOTHMYECKHX YMEHHUH pacIpesieseTcs II0 BCeM TIojaM
oOydeHHUsT Ha YpPOBHE OCHOBHOTO oOmiero ooOpasoBanusi. CojzepsxkaHue o0Opa3oBaHUS,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yjibTaTaM ocBoeHus [IpumepHoil paboueil mporpammel,
pacnpenenéHHBIM MO ToJAaM OOy4YeHUs, CTPYKTYPHPOBAHO TakKUM OOpa3oM, YTOOBI KO BCEM
OCHOBHBIM, IPUHIMIHAJILHBIM BOIIpOCaM OOydYaromiyuecs: oOpamainch HEOJAHOKPATHO, YTOOBI
OBJIQJICHME MAaTEeMaTHYECKHMH NOHSITHUSIMHU U HaBBIKAMH OCYIIECTBIISIIIOCH ITOCIIEA0BATEIIFHO U
IMOCTYIIATEIbHO, C COOJIIOICHUEM NPHUHIMIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYAINCH
B OOIIIYIO CUCTEMY MAaTE€MaTUYECKUX IPEACTABICHUI O0YyJarOIINXCs, PACIIUPSIS U yTIiIyOusist e€,
00pa3yst MpOYHbIE MHOKECTBEHHBIC CBSI3U.

MECTO YUEBHOI'O ITPEJIMETA «MATEMATUKA»
B YUEBHOM IIUIAHE

B coorBerctBUU ¢ DenepanbHBIM TOCYJapCTBEHHBIM OOpa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOT'O OOIIEeTO 00Opa30BaHUsI MAaTEMAaTHUKASIBIISICTCSI 00sI3aTSIILHBIM MMPEIMETOM Ha JITAHHOM
ypoBHe obOpazoBaHusi. B 5—9 knaccax yueOHbI mpeamer «MaremaTuka» TpaJullMOHHO
U3y4daeTcsl B paMKax CICAYIOIINX YUYeOHBIX KypCOB: B 5—~6 kiaccax — Kypca «MaremMaTtuka», B
7—9 xi1accax — KypcoB «Anredpa» (BKJIro4dasi 3JIEMEHTBI CTATUCTUKU U TEOPUU BEPOSITHOCTEM )
u «l'eomerpusi». Hactosiieit mnporpaMMoil BBOJHUTCS CaMOCTOSATEJIBHBIA YYE€OHBIH KypcC
«BeposATHOCTh M CTAaTHUCTHUKA».

Hacrosimeit mporpamMmoil mnpeaycMaTpuUBaeTCs BBIJICJICHHE B YYEOHOM IUIaHE THUMHA3UH
MAOY PKI' No2 r. TomMcka Ha H3y4Y€HHME MaTeMaTHKW Ha 0a30BOM YPOBHE, CJICAYIOIIHE
KOJIMYECTBO YaCOB:

Knacc Komn-Bo yacoB no Komn-Bo yacoB u3 HUroro B HUtoro B
0a3ncHOMY y4eOHOMY IITKOJIFHOTO HEJICITIO rona
TIaHy KOMITOHCHTA

5B KItaccel 54 24 T4 2384

(c yriryOoeHHBIM U3Y9YCHUEM

MaTEMaTHKH)

5a (¢ yruiy6iieHHBIM H3y4eHHEM 54 la 6¢ 20449

PYCCKOTO S3bIKa M JIUTEPATYPHI)
56 ( ¢ yrnyOneHHbIM H3y4YeHUEM
MHOCTPAHHOTO SI3BIKA)

6a kiraccax (¢ yriyoleHHBIM 54 lu 6¢ 2044
H3yYeHHUEM PYCCKOTO S3bIKA U
JUTEPATYPHI)

PYCCKOTO s3bIKa U JIUTEPATYPHhI)
86(c yrimyOneHHBIM U3y4IeHUEM
MaTEMaTHKH)

2 4y -reoMeTpusl,
14- BEpOSATHOCTH U
CTaTUCTHKA

60,8 KJ1acc 54 24 7u 2384
(c yrinyOJIeHHBIM U3yYEeHUEM
MaTEeMaTHKH)
7a (c yriryOIeHHBIM H3yYeHHEM 34- anreObpa, lq 74 2384
PYCCKOTO SI3bIKa M JTUTEPATYPHI) 2 9 -TeoMeTpus,
7B ,C yriryOJICHHBIM M3y4YE€HHEM 14- BEpOsITHOCTH U
€CTECTBEHHBIX HayK CTAaTUCTHKA
76 (c yrayOJICHHBIM H3y4YEHUEM 34- anreOpa, 24 8u 27249
MaTeMaTHUKN), 2 4 -reoMeTpus,
14- BEpOsITHOCTH U
CTAaTUCTHKA
8a (c yriryOneHHbIM H3y4eHHEM 34- anreOpa, 249 8u 27249




8B(C yrimyOleHHBIM H3y9eHUEM
OOIIECTBEHHBIX TUCITUTLINH)

9a (c yriry6IeHHBIM H3yYCHHEM 34- anreOpa, la 74 2384
PYCCKOTO SI3bIKA M JIUTEPATYPHI ) 2 4y -reoMeTpHs,

96( ¢ yriryOJIeHHBIM U3yYeHHEM 149- BEepOsATHOCTH U

MaTeMaTHKH) CTAaTUCTHKA

9B ( ¢ yriayOJaeHHBIM H3y4eHUEM 44- anrebpa, lu 8 272
OOILECTBEHHBIX HAYK) 2 49 -reoMeTpusl,

1u- BCPOSATHOCTDb U
CTaTUCTHKA

IINTAHUPYEMDBIE PE3VYJIBTATDI
OCBOEHUMA YUHEBHOI'O ITPEJIMETA «MATEMATHUKA »

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMSA

OcBoenue yueOHoro mnpeamMera «MaremaTuka» HOJDKHO oOeclieuuBaTh JOCTHXKEHHE Ha
YPOBHE OCHOBHOro oOI1ero oOpa3oBaHUs CJIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX H
OpeIMETHBIX 00pa30BaTEJILHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3VYJIBTATHI

JIMaHOCTHBIE pEe3yabTaThl OCBOCHHS NpOrpamMmbl ydeOHOTO mnpeamera «MareMaTuka
XapaKTEPU3YIOTCS:

HanI/IOTI/I‘IeCKOC BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
[EHHOCTHBIM OTHOIIICHHUEM K JOCTHXKCHHSIM POCCHHUCKHX MAaTEMATHKOB M POCCHHCKOM
MaTeMaTHYECKOW MIKOJIbI, K HCIIOJIb30BAHUIO DTHUX JOCTHXKCHHUU B JAPYrux HAyKax Hu
NPUKJIQTHBIX chepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTHIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA W peajiu3alluu ero mnpas,
Ope/ICTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IUUYHBIX CTPYKTYD,
SIBJICHUM, TPOIEIYP TpPa’kIaHCKOro oOI1iecTBa (BbIOOPHI, ONPOCHI MU Mp.); TOTOBHOCTHIO K
OOCYXXJICHUIO DTUYECKHUX NPOOIIeM, CBI3aHHBIX C MMPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUH
HAyKH, OCO3HAaHHUEM Ba)XHOCTH MOpajlb- HO ATHUYECKUX MNPHUHIUIOB B JACATCIBHOCTH
Y4E€HOTO.

Tpynosoe Bocnuranue:

YCTAaHOBKOM Ha aKTHBHOE y4YaCTHE B PELICHUU NPAKTUUYECKUX 3aJ1a4 MATEMaTHYECKOU
HaIpaBJICHHOCTH, OCO3HAaHHEM BaXXHOCTHM MAaTEMaTHYECKOTO OOpa3oBaHUsI Ha TIPOTSHKECHUU
BCEW KU3HU ISl yCIENTHON NMpOo(dEeCCUOHAILHON JICSITEJIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX
YMEHUI; OCO3HAHHBIM BHIOOPOM M MOCTPOSCHUEM HMHIUBUAYAJILHON TPACKTOPUU OOpa30BaHUS U
’)KU3HEHHBIX JIAHOB C YUYETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCITHTAHHE:

CIIOCOOHOCTBHIO K DMOIIMOHAIBHOMY U J3CTETHYECKOMY BOCIIPUSTHIO MaTEeMaTHYECKHUX
OOBEKTOB, 3aJad, peHIieHui, pacCy>XAeHHH; YMEHHIO BHAETh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT0 TO3HAHUSA:

OpHEeHTalueN B AesSITEJILHOCTU Ha COBPEMEHHYIO CUCTEMY HAyYHBIX NPEJICTABICHUIN 00
OCHOBHBIX BaKOHOMepHOCTﬂX paSBI/ITI/Iﬂ YeJIOBCKaA, HpI/IpO]II)I %1 O6HI€CTB3, ITIOHUMAaHHUCM
MaTeMaTHYeCKOW HAayKH KaK cepbl YeIOBEUECKON IESITEIbHOCTH, ITAIIOB €€ Pa3BUTHUS U
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3HAYUMOCTHU [JIsI Pa3BUTHSI I[UBUIIU3AIIMH; OBJIAJACHHUEM S3BIKOM MaTEMaTHKH U
MaTeMaTHYECKON KyJIbTYpOH Kak CpPEJCTBOM MO3HAHHS MUpA; OBJIAJCHUEM ITPOCTEUIINMU
HaBBbIKAMHU UCCJIEI0BATEILCKON JI€SITEIBHOCTH.

dusznyeckoe BOCIIMTAHHE, Q)OpanOBaHne KYJbTYPBI 310POBbSI U SMOIIUOHAJTBHOTO 6nar0n0.11yqnﬂ:

TOTOBHOCTBHIO NPUMEHSITh MaTeMaTU4YEeCKHE 3HaHHS B HHTEpEcax CBOETO 3/I0POBbS,
BEJICHUSI 3JI0POBOT0 00paza >KU3HHU (3/I0pOBOE MMUTAaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHH U
OTAbIXa, peryjispHas ¢pu3znydeckass aKkTUBHOCTD); c(hOPMHUPOBAHHOCTHIO HaBbIKa pedJieKCcUuu,
OpU3HAHHUEM CBOErO IpaBa Ha OIUOKY M TaKOTO K€ IIpaBa JIPyroro 4yejoBeKa.

JK0JIOrNYeCKoe BOCHUTAHUE:

OpHUEHTAIlMEH HAa IIPUMCHCHHE MaTeMaTHYCCKUX 3HAHUM IJIs1 PEIIICHUS 3a/1a4 B 00JIaCTH
COXPAHHOCTH OKPY’KAIOIICH Cpeibl, MIAHUPOBAHUS MOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICICTBUN TSI OKPY KAIOIICH CPeIbl; OCO3HAHUEM II00aJIbHOTO XapaKTepa dKOJIOTHUYSCKUX
npoOJieM U MyTel UX pEeHICHUS.

JIn4HOCTHBIE pe3ysbTaThl, 00eceYnBAIOIIHE AJANTANMI0 00yYAKOIErocs K U3MEHSIIOIUMCS YCJI0BUAM
COLMAJILHOW M IPUPOJIHOI Cpeabl:

TOTOBHOCTBIO K JE€UCTBUSIM B YCJIOBUSIX HEONPEAECIEHHOCTU, NOBBILIEHUIO YPOBHSI CBOEH
KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEITEIbHOCTb, B TOM YHUCJIE€ YMEHHUE YYUTBHCS y APYTUX
JHOI[GfI, HpI/IO6p€TaTI) B COBMeCTHOﬁ ACATCIIBPHOCTH HOBBIC 3HAHM, HABBIKM 1 KOMIICTCHIIHN M3
OonbITa APYruX;

HEeOOXO0TMMOCTBHIO B ()OPMHUPOBAHUN HOBBIX 3HAHHUU, B TOM YHCJIE (POPMYITUPOBATH HUCH,
IIOHATHA, THITIOTC3bI 06 O6’I)eKTaX " ABJICHUAX, B TOM 4YHCIIC paHee HC€ N3BCCTHBIX, OCO3HaBaThb
ePUITUTHI COOCTBEHHBIX 3HAHUU M KOMIICTCHTHOCTEH, TNIAaHUPOBATh CBOE pa3BUTHE,

CITOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyalHUiO0, BOCIPUHUMATHh CTPECCOBYIO
CUTYAIIHUIO KaK BBI30B, TPEOYIOIIUN KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIC PEIICHUS U
nencTBus, GopMyJIMPOBaTh U OLICHUBATh PUCKHU U IMOCIIEACTBUSA, POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3VIJIBTATDBI

MeTaHpeI[MeTHBIC pPE3yjabTarbl OCBOCHUA IIPOIrpaMMbI yqeGHoro npeameTa «MaremaTuka»
XapaKTCPU3YIOTCA OBJIAACHUCM YHUBEPCATIbHBIMU RO3HAGCAMEIbHbIMU OeﬁcmeuﬂMu, YHUBEPCATLHbIMU
KOMMYHUKAMUBCHbIMU oelicmeusimu u YHUBEPCATIbHBIMU PeCYyIAMUEHbIMU oelcmeusimu.

1) VHueepcanvnvie no3naeamenvHwvle Oeticmeus obecneuusaiom Gopmuposanue 06a306biX
KOCHUMUBHBIX NpOYeccos, o00yuarwuxcs (0ceoeHue memooo8 MNO3HAHUS OKPYHCanuezo Mmupd,
npumMeHenue 102U4ecKUx, UCC1e008amenbCKux onepayull, ymeHui pabomamso ¢ ungopmayueti).

ba3oBble Joruueckue AeicTBHA.

¢ BBIIBISITh U XapaKTE€PHU30BaATh CYLIECTBEHHbIE NMPU3HAKN MAaTEMaTUYECKUX OOBEKTOB,
HOHSITUM, OTHOILIEHUN MEXAYy MOHATHAMM; POPMYJIUPOBAThH ONPEJICICHUS MOHSITUI;
yYCTaHABJIMBaTh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKAILIUU, OCHOBAHUS JIJIs1 0O0OIIEeHUs
U CPAaBHEHUSI, KPUTEPUHN ITPOBOJAVNMOIO aHAJIN34;

¢ BOCIPUHUMATh, (OPMYJIUPOBATh U IPEOOPA30BBIBATH CYKJEHUS: YTBEpPJAUTEJIbHbIE U
oTpULIaTeIbHbIE, €IMHUYHbBIE, YaCTHBIE U O0IIIME; YCIOBHBIE;

®  BBISIBJSITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpPEUHs B (paKTax,
JJAaHHBIX, HaAOJIONEHHUSAX W YTBEPXKIACHUSX; ITpeajiaraTb KPUTEPUH JJIsI BBISIBICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUMNH;

e JieJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUYEHUU, YMO3AKIJIIIOYEHUN 10 AaHAJIOTUH;

e pa3dupaTh J0Ka3aTeIbCTBA MaTEMaTUYECKHUX YTBEPKACHUM (IPsIMbI€ U OT IPOTHUBHOTO),
OPOBOJUTH CaMOCTOSITEIBHO HECIJIOXKHBIE JOKa3aTelIbCTBA MaTE€MAaTHUYECKHX (PaKTOB,
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BBICTpaWBaTh apryMEHTAIIUIO, IPUBOAUTH NPUMEPHI U KOHTPOPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIC PACCYKJICHUS;

e BBIOMpPATh CHOCOO pemeHusT y4deOHOW 3agauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelieHusi, BBIOUpaTh HanOoJiee MOAXOJSIANC YyYETOM CaMOCTOSITSIIBHO BBIICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarelbcKue AeCcTBHA:

® HCHOJIb30BaTh  BOIPOCHI KAk  HCCJIE/IOBATEJILCKUW  HWHCTPYMEHT  ITO3HAHWUS;
hopmynmpoBaThs BONPOCHI, (GPUKCUPYIOIINE MPOTUBOPEUHE, NPOOJIEMY, CAMOCTOSITEIIbHO
yCTaHaBJIUBAaTh UCKOMOE W JaHHOE, (OpMHUPOBATh THIOTE3y, apryMEHTHPOBATH CBOIO
NO3UIINIO, MHEHHE;

® [POBOJAUTH MO CAMOCTOSATEJIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIW SKCICPUMEHT,
HEOOJIBIIIOE HCCICIOBAaHUE II0 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4YECKOTrO
00BbeKTa, 3aBUCUMOCTEH OOBEKTOB MEXIy COOOI;

e camMmocTosATEeIILHO (GOpMyIHpOBaTh OOOOMIEHUSI ¢ BBIBOJLI MO  pe3yjabTaTam
MMPOBEAEHHOTO HAOIIOACHUSI, UCCIICIOBAHUS, OICHUBATHh JIOCTOBEPHOCTh MOJIyYCHHBIX
pe3yabTaTOB, BEIBOJOB U O0OOIIICHUI;

® [IPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAKKE BBIJIBUTATh MPEINOJIOKCHUS
O €ro pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

® BBIIBIIITH HEJIOCTATOYHOCTH M M30BITOYHOCTH MH(pOpMAIUHU, TAaHHBIX, HEOOXOIMMBIX
JUISL pEeLICHUs 3a7laui;

e BBIOMpaATh, AHAIU3UPOBATH, CUCTEMATHU3UPOBATH U HHTEPIPETHPOBATH WHOOPMAIIUIO
pa3IMYHbBIX BUJIOB U (GOPM IIPEACTABIICHUS;

e BBIOUpaTh HOopMYy IpEICTaBICHUs] MH(POPMAIIUN U WIUTIOCTPUPOBATH pelIaeMble 3a/1auu
cXxeMamu, AuarpaMMaMu, HTHOU rpadMKoON U UX KOMOUHAIIUSMU;

e OLICHUBATHh HAAEKHOCTH UH(POPMAIIMU MO KPUTEPUSIM, MPEAJIOKECHHBIM yUYUTEIEM HWIU
c(OpPMYJIMPOBAHHBIM CaMOCTOSITEJIBHO.

2) VwuusepcanvHvie KOMMYHUKAMUGHbBIE Oelicmeus 00ecneyusaom CcQopmMupo8aHHoOCmy
COYUATILHBIX HABBIKOG 00VUAIOUJUXCS.

Oo6menmne:

¢ BOCIPHUHUMATH U (POPMYJIMPOBATH CYKIAEHHUSI B COOTBETCTBUM C YCJIOBUSIMH U LIEJISIMU
OOIlIEeHUsA; SICHO, TOYHO, I'PaMOTHO BBIpa)XXaTh CBOIO TOYKY 3pEHUSI B YCTHBIX U
IMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs IO XOAY PELICHUs 3aJaul, KOMMEHTHPOBATh
IOJIyYE€HHBIN pE3yJIbTaT;

e B X0J€ 0OCY’KJI€HHs 3a]aBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIa€MOM TEMBbI, IIPOOJIEMBI,
pemaeMoi 3azayM, BBICKA3bIBaTh MJAEH, HAaIICJIE€HHbIE Ha IIOHCK pPEIICHUS;
COIIOCTABJIATH CBOM CYXKJAEHUSI C CYXIACHUSIMM JpPYIrMX YYacTHHUKOB Juajiora,
oOHapy>KHBaTh pa3IndUe U CXOJICTBO MO3UIIHI; B KOPpPEKTHON popme hopMyTHpOBaTh
pa3Horiacus, CBOM BO3PaXCHMUSI;

® IIPEACTABJIATH PE3YyJbTAThl PEIICHUS 3aJa4M, DKCIEPUMEHTA, UCCIIEI0BAaHUsI, IPOEKTa;
CaMOCTOSITEJILHO BBIOUpATh (PopMaT BBICTYIUICHHS C Y4ETOM 3aJlay IpPEe3eHTAluUu |
0COOEHHOCTEMN ayJIMTOPUH.

CoTpyaHnuecTBo:

¢ TIOHHUMATh U UCIIOJH30BaTh NPEUMYIIECTBA KOMaHAHOU U UH/IU-BUAYAJTIBHON pabOTHI
Opu pelieHuu YYeOHBIX MaTeMaTHYEeCKHX 3aJay;, OPUHUMATh I1€JIb COBMECTHOU
JICSITSIILHOCTH, TUIAHUPOBATHh OPTaHH3AI[MI0 COBMECTHOUW pabOTHI, pachpeneisaTh BHIIBI
pabot, noroBapuBaThCs, 00CYKAaTh MPOILECC U pe3ybTaT paboThl; 0000IIaTh MHEHUS

10



HECKOJIbKHX JIFOJICH;

® Y4acTBOBATh B I'PyHnoBbIX hopMax paboThl (00CykIeHUsI, 0OOMEH MHEHUSIMU, MO3TOBBIC
IITYPMBI U JIp.); BBIIOJHITH CBOIO YacTh Pa0OTHI U KOOPJAMHUPOBATH CBOU JIEUCTBUS C
JPyrUMH 4J€HaMHU KOMaH/bl; OLI€HMBATh KAYECTBO CBOETO BKJIaJla B OOLIMI NPOLYKT IO
KpUTEpUsIM, CPOPMYJITUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJCHCTBUSI.

3)Ynueepcanvuvie pecynamuensie oelicmeaus obecneuusarom Gopmuposanue CMviCi08blX YCMAHOBOK U
HCUBHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuszanmsi:

® CaMOCTOSITE€JIBHO COCTAaBJISITh IUIAH, AJINOPUTM peELIeHUs 3ajadyd (MJIM €ro 4acTh),
BBIOHUpATh CIIOCOO pemeHus ¢ Yy4YETOM HMEIOIIUXCS PECypcoOB U COOCTBEHHBIX
BO3MOKHOCTEMN, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BAPHUAHThI PELICHUN C Y4ETOM
HOBOU MH(pOpPMaLUH.

CaMOKOHTPOJIb:

® BJIAJIETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOIIEccCa U pe3ysIbTaTa PEeIIeHUs
MaTEMaTUYECKOU 3aj1a4u;

® IIPEABUIACTH TPYJAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH I[IPU PELICHUM 3a/1a4i, BHOCUTH
KOPPEKTHUBHBI B JIEATEIBHOCTh HA OCHOBEHOBBIX OOCTOSITEIbCTB, HAWACHHBIX ONMIMOOK,
BBISIBJICHHBIX TPYJJHOCTEM;

® OLCHMBAThb COOTBETCTBUE pe3yJibTaTa AEATEIbHOCTH IIOCTABJICHHOM LEId U
YCJIOBHSAM, OOBSICHATH NPUYHHBI JJOCTHKEHHUS WJIU HE JOCTHXKEHUS L€, HAXOIUTh
omuoOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

ITPEJIMETHDBIE PE3VJIBTATDBI

IIpenmeTHbie pe3yibTaThl OcBOeHUs [IpuMepHOil paboueii TporpaMMbl IO MaTEMaTHKE
MPEeACTaBIICHBI 110 roJaM OOyUYeHHUsI B CIICIYIOIINUX pa3ieiiaX MporpaMMbl B paMKax OTISIIbHBIX
KypcoB: B 5—6 kiaccax — Kypca «MaremaTtuka», B /—9 Kiaccax — KypcoB «AJjredpay,
«I"eomeTpus», «BEepoITHOCTh U CTATUCTUKAY.

Pa3zButne nOrMYeCcKHUX TPEJCTABICHUNW ¢ HABBIKOB JIOTHYECKOTO MHBIIIJICHUS
OCYIIIECTBJISIETCS Ha MPOTSHKEHUH BCEX JIET OOy4YeHHsT B OCHOBHOM IIIKOJIE B pPaMKaX BCEX
Ha3BaHHBIX KypcoB. [Ipearnonaraercs, 4To BRINYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTh
BBICKA3bIBAaHUSI W OTPHUIIAHUS BBICKA3bIBAHUN, pacrno3HaBaTh MCTHHHBIE W JIOXKHBIC
BBICKA3bIBAHUSI, HOPUBOAUTH TMPHUMEPbl U KOHTPHOPUMEPHI, OBJIAAECET MOHSITUSIMMU:
OIIpEeZICI€HHUE, aKCHUOMa, TEOpEMa, J10Ka3aTECIbCTBO — U HAYYUTCSI MCIIOJb30BaTh UX NPHU
BBITTOJTHEHUH YUEOHBIX U BHEYUYCOHBIX 3aj1ad.

PABOYAA ITPOIT'PAMMA
YYEBHOI'O KYPCA «MATEMATHUKA)» 5-6 KITACCbBI

HEJIN U3YUHEHUMSA YUEBHOI'O KYPCA

I[IpuopureTHbIMU 1IEJISIMU OOYyUYE€HHSI MaTeMaTHUKe B 5—6 KJj1accax sSIBJISIFOTCS:

® MpoJIoJKeHUE GOPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHIYECCKUX MOHSATHH (9YUCII0, BEIUYHHA,
reoMeTpuueckas (¢urypa), oOecHeuuBarOmMUX MNPEEMCTBEHHOCTh U IIE€PCIIEKTUBHOCTh
MaTeMaTH4eCcKoro oopa3zoBaHUus 00yUarOIINXCs;

® pa3BUTHE MHTEJUJIEKTYaJIbHBIX W  TBOPYECKHUX CIOCOOHOCTEM  oOydarommxcs,
TTO3HABaTEIBLHOMN AKTHUBHOCTMU, HCCIICAOBATCIIBbCKUX YMCHI/If/'I, HHTEPECa K H3Yy4YCHHTIO
MaTeMaTHKH;

® [IOABEJ/ICHHE OOy4YalomMXcs Ha JOCTYOHOM JUIsi HHUX YPOBHE K OCO3HaHUIO
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B3aUMOCBSI3U MAaTEMaTHUKU U OKPY>KAIOIIETO MUPA;
e popmupoBanue  (GyHKIHOHAIBHOW  MaTeMaTHYECKOW  TIpaMOTHOCTH:  yYMEHUS
pacno3HaBaTh MaTeMaTUYeCKUEe OOBEKThI B peajIbHbIX >KU3HEHHBIX CUTYAalIHUsIX, IPUMEHSITh
OCBOEHHBIC YMEHUsI JJIsI PEUICHUS IMPAKTUKO-OPUEHTHUPOBAHHBIX 3aji1a4, UHTEPIIPETUPOBATH
NOJIy4Y€HHBbIE Pe3yJIbTaThl U OLICHUBATh UX HAa COOTBETCTBUE NPAKTUUYECKON CUTYyaIlHH.

OcCHOBHBIE JIUHUH COJEPKaHUS Kypca MaTeMaTHUKH B 5—6 Kjlaccax — apudmMerndeckas u
reoMeTpHuYecKas, KOTOpble pa3BUBAIOTCS MaPaJUICIIbHO, KaXK/1asi B COOTBETCTBUH C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJHa OT JAPYIrOH, a B TECHOM KOHTAaKT€ U B3aUMOIECHCTBUU.
Tak>xe B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMHU ajreOpbl U ONUCATEIIFHOW CTATUCTHUKH.

HN3yuenue apudmeTrndyeckoro marepuajia HauMHAeTCsl CO CHUCTeMaTHU3allud U Pa3BUTHUS
3HAHUM O HaTypaJbHBIX YHCJAX, IMOJYYEHHBIX B HadanbHOM 1ukoise. Ilpu »sTomM
COBEPIICHCTBOBAHNE BBIYHUCIUTEIFHON TEXHUKA U (POPMHUPOBAHHE HOBBIX TEOPETHUECKUX
3HAaHUH COYETAEeTCs C PA3BUTHEM BBIYHUCIMUTEIBHOW KYJBTYpbl, B YaCTHOCTH C OOy4YE€HHEM
OpOCTEUIINMM INpuEMaM IPUKUIAKHM M OLEHKH pPEe3yJIbTaTOB BbhIYUCIEHUU. HM3yuenue
HATypaJbHBIX YHCEJ OPOAOJDKAeTCs B 6 Kiacce 3HAKOMCTBOM C HaYaJdbHBIMHU ITOHSTHSIMU
TEOPUHU IAEIIUMOCTH.

Jpyroii kpynHslii 610K B coJiep>KaHUN apU(PMETHUYECKON JIMHUM —>3TO Apobu. Haugano
U3y4YeHUs] OOBIKHOBEHHBIX M JECATHUUYHBIX JpoOe OoTHeceHO K 5 Kiaccy. DTO mepBBIM 3Tal B
OCBOEHHHU JpoOei, Korjga NpoOUCXOUT 3HAKOMCTBO C OCHOBHBIMU HJESIMHU, MOHSITHUSIMU TEMBI.
IIpu sTOM paccMoTpeHHE OOBIKHOBEHHBIX APOOEH B MOJIHOM OOBEME NPEAIECTBYET U3YUEHUIO
JIECSITUYHBIX ApOoOeil, UTO 1enecooOpa3HO C TOYKHA 3PEHUS] JOTHKH H3JIOKEHUS YHCIOBOU
JIMHWM, KOTJa TIpaBWja ACHUCTBHUA C JECITUYHBIMU JPOOSIMH MOXKHO OOOCHOBATH YiKe
U3BECTHBIMHU aJITOPUTMAMU BBINOJIHEHUS ASHUCTBUN ¢ OOBIKHOBEHHBIMH APOOsIMHU. 3HAKOMCTBO
C JECATUYHBIMU JpOOSIMH pPACUIIMPUT BO3MOXXHOCTH JUII IOHUMaHUSI OOYyYaroUIMMHUCS
NPUKIATHOIO MPUMEHEHHUsT HOBOM 3alMCH NOpU H3YyYEHUU JAPYTruX IpeaMEeTOB W IpU
MPAaKTUYECKOM HcCIIoab30BaHuU. K 6 kiaccy OTHECEH BTOPOM 3Tal B M3y4YEHUHU JpoOei, rie
HPOMCXOJUT COBEPILICHCTBOBAHNE HABBIKOB CPABHEHUs U IpeoOpa3oBaHUs ApoOei, OCBOEHUE
HOBBIX BBIYMCIUTEIIBHBIX AJTOPUTMOB, OTTAa4MBAaHWE TEXHHUKHW BBIYHUCIECHUM, B TOM 4YHCIIE
3HAUYEHUI BBIPAXXEHUN, coAeprKallUX U OOBIKHOBEHHBIC, U JECSITUYHbIE IPOOU, YCTAHOBJIECHUE
CBSI3€ MEXJy HUMH, PACCMOTPEHHE NMPUEMOB pelIeHUs 3aj1a4y Ha ApoOu. B Hauane 6 kiacca
HPOUCXOAUT 3HAKOMCTBO C IIOHSITMEM MPOILICHTA.

OcoOEHHOCTBIO U3YUYEHUS ITOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YUCE SIBJISIETCS TO, YTO OHU
Tak)k€ MOTYT pacCMaTpUBAThHCsl B HECKOJILKOATAanoB. B 6 kiacce B Haudajle M3y4deHHUs] TEMBI
«IlonoxurenpHble N OTpULIATENbHBIE YHCIIa» BblaenseTcsa noa teMa «Llenpie uncina», B paMmkax
KOTOpPO# 3HAKOMCTBO C OTpPHMLATEJILHBIMU YHMCJIaMU U AEHUCTBUSAMH C MOJIOKUTEJIBHBIMU U
OTPHULIATEIbHBIMM YHCJIAMH MOPOHUCXOJUT Ha OCHOBE COAECPKATEIBHOTIO MOAX0oAa. ITO
MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH yUYaIlIUXCsl IPAKTUYECKU CO BCEMH OCHOBHBIMU
HOHSITUSIMU TE€MbI, B TOM YHCJE U C IpaBUJIaMH 3HAKOB MHPU BBIIOJIHEHUU apU(PMETHUYECKUX
nelcTBuil. M3yueHue palnuoHalbHBIX YHCEI Ha 3TOM HE 3aKOHYMTCS, a OyJAeT NPOJOJIKEHO B
Kypce anreOpnl 7 Kjlacca, YTO CTaHET CJEAYIOIIUM IIPOXOJIOM BCE€X MNPUHLHUIIHAIBHBIX
BOIPOCOB, TE€M CaMbIM pa3JeleHUE TPYAHOCTEH oOJjierdaer BOCIpPUATHE MaTepuaia, a
pacripejieJieHHe BO BPpEMEHH CIIOCOOCTBYET NPOYHOCTH NPUOOpPETAEMbIX HAaBBIKOB.

IIpu oOyuyeHuH pemnieHur0 TEeKCTOBBIX 3aJady B 5—6 Kjaccax MCHOJIB3YIOTCS
apudmMeTHUecKkue TpUEMBI pelleHus. TeKCTOBBIe 3aJayM, pelmaemMble IpU  OTPadOTKe
BBIYMCJIUTEJIbHBIX HAaBBIKOB B 5—O6 Kilaccax, pacCMaTpHUBAaIOTCs 3aJadyd CJIEAYIOIIUX BUIOB!
3aJlauM Ha IBUKEHUE, Ha YaCcTH, Ha MTOKYNKH, Ha paboTy U MPOU3BOJAUTEIbHOCTh, HA IPOLICHTHI,
Ha OTHOILIEHUs U npornopuuu. Kpome Toro, oOyuaroniygecst 3HaKOMSITCsl ¢ NpUEMaMHU peLICHUs
3a71a4 nepeGopoM BO3MOKHBIX BApUAHTOB, y4yaTcsl padoTaTh ¢ HUH(popMalmen, mpeacTaBIeHHON
B ¢opme Tabaul UM AUarpaMMm.
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B paboueii nporpamme TIIpeayCcMOTPEHO  (popMHpOBAHHE  MOPONEACBTUYECKHUX
anreOpandeckux INnpeacTaBiiceHUH. bykBa Kak CHMBOJI HEKOTOPOI'O 4HCJa B 3aBUCHUMOCTH OT
MAaTEMAaTHYECKOTO KOHTEKCTa BBOJMTCS IIOCTEIICHHO. byKBEHHasi CHMBOJIMKA HIAPOKO
HWCHOJIB3YETCS MPEXKAE BCEro IS 3allMCH OOIMX YTBEPXKJICHUI U TPEUIOKEHUH, (popMyI, B
YaCTHOCTH JUIA BBIYUCIICHUS T€OMETPUUECKUX BEJIIMYNH, B KAUECTBE «3aMECTUTEIISD» YUCIA.

B kypce «Marematukn» 5—6 KJIaccoB MpeJACTaBJI€HaA HarjsiiHasi TI'€OMETpHUs,
HaIlpaBJIEHHas1 Ha pa3BUTHE OOPA3HOI'O MBbIIUJICHUS, MPOCTPAHCTBEHHOIO BOOOpa)KeHMUs,
U300pa3UTEIbHBIX YMEHMH. OTO BaXHBIM >Tall B M3YyUYEHUM TI'€OMETPUM, KOTOPbIA
OCYLIECTBJIAECTCS HAa HArIsIAHO-IIPAKTUYECKOM YPOBHE, OIIMPAETCsI HA HaArJIsiJTHO-00-pa3Hoe
MBIIJIEHHE OOydaromuuxcs. bosplnas poiib OTBOJUTCS MPAKTUYECKOMN JIE€ATEIbHOCTH, OIIBITY,
SKCHEPUMEHTY, MOJieIMpoBaHNi0. O0y4Yaroluecs: 3HaKOMSITCS C T€OMETPUYECKUMH (pUurypamu
Ha IUIOCKOCTH W B MNOPOCTPAHCTBE, C HX HOPOCTSHIIMMU KOH(PUTypallUsIMU, y4daTcs
M300pakaTh UX HAa HEJIMHOBAHHOU M KJIeT4aTOM Oymare, paccMaTpHUBarOT UX IIpocTeHInune
cBoMcTtBa. B 1mpouecce wM3ydeHHs HaAIVIOAHOM TI'€OMETPUU  3HAHUSA, IIOJIyUYCHHBIC
00y4YaronMMHUCs B HAYaJIbHOM IIKOJIe, CHCTEMAaTU3UPYIOTCS U PACHIUPSFOTCSI.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIUIAHE

CorslacHO yuyeOHOMY IUIaHy B 5—6 KjlaccaxX U3y4daeTcsi MHTErpUPOBAHHBIN MpeIMET
«MartemaTuka», KOTOPbIM BKJIOYAaeT apud@MeTHdecKuil Marepuajl ¢u HarjIsaHYIo
reOMETPUIO, a TaK)Ke IPOIEAEBTUUYECKHUE CBEAEHUS U3 alareOpbl, 2JIEMEHTHI JOTMKU U
HayaJia OIMUCATEIbHONU CTaTUCTHUKU.

Vueonsiii utan MBOY PKI™ Ne2 r. Tomcka Ha U3ydeHHUE MaTE€MaTUKH B 5—6 Kjaccax

OTBOJIMT .

Kiacc Kon-Bo wacos no Kon-Bo vacos u3 Hroro B Hroro B
0azucHOMyYy yuyeOHOMY IIKOJBHOTO HEJEIIO0 rof
IaHy KOMITOHEHTA

5B kiacchel 54 29 7a 2384

(¢ yriyOJeHHBIM U3YUYCHUEM

MaTEeMaTHKH)

5a (¢ yriyGieHHBIM M3yYeHHEM 54 lu 6u 2044

PYCCKOTO s13bIKa U JIUTEPATYPHI
56(yrimyOeHHBIM H3yYCHUEM
HWHOCTPaHHOTO 5I3bIKA)

6a kiaccax (¢ yriyOJeHHBIM 54 I 6¢ 2044
M3y4YEHHEM PYCCKOTO SI3bIKa U
JUTEPATyPHI)

60.B KJ1acc S54q 249 7a 2384
(c yriryOoeHHBIM U3Y9YCHUEM
MaTEMaTHUKH)

Yachl HIKOJIBHOIO KOMIIOHEHTa HallpaBJIeHbI B 5-6 Kjlacce JaHHOUW paboueil mporpaMMsbl
HamnpaBjIeHbl s MaKCUMaJbHO TIIOJIHOTO obOecreyeHus: o0pa30BaTeNbHBIX MOTPEOHOCTEH Kax10ro
TUMHA3UCTa, a TakKe JJIs Pa3BUTHUS MO3HABATEJbHBIX U TBOPYECKUX, MCCIENOBATENBCKUX CIOCOOHOCTEH
yyalluxcs, PpacIIMpeHUuss MaTeMaTH4ecKoro Kpyrozopa M OSpyIUIMM y4alluxcs, CIOCOOCTBYIOIIUX
(GOpMHPOBAHUIO TUYHOCTHBIX, TO3HABATEIIbHBIX, KOMMYHUKATUBHBIX U PETYISTUBHBIX YU€OHBIX ACHCTBUM.
B name BpeMsi TBOpueCcKuil poliecc 3acayKHBaeT CaMOro MPUCTAIbHOIO BHUMAaHUS, TIOCKOJIBKY OOIIECTBO
HY)KJA€TC B MacCOBOM TBOPYECTBE, MAacCOBOM COBEPIICHCTBOBAHUHU YK€ HM3BECTHOIO, B OTKa3e OT
YCTOWYMBBIX M MPUBBIUHBIX, HO MPUIIEANIMX B IMPOTUBOPEUHE C HUMEIOIIUMUCS TOTPEOHOCTAMHU H
BO3MOYKHOCTSIMH (opM. Hachl MIKOIBHOTO KOMIIOHEHTA JIQJAYyT BO3MOXXHOCTHh BKJIFOUHTH B MpoOrpammy 5-6
KJ1acca paszziena «3a CTpaHUIlaMU yueOHMKa MaTeMaTHKI», KOTOPbIi O3BOJIMUT MCIIOJIB30BaTh Yackl Kypca s
MPOTIEIEBTUKN HanOoJiee 3HAYMMBIX T€M Kypca MaTeMaTUKH 5-0 M YCHENmIHO TOTOBHTHCS K y4YacTHIO B
OJIMMITHAJIaX, KOHKYpcaX, KOH(PEPEeHIMAX M0 MaTeMaTUKe U CMEXHBIX IPEIMETHBIX 00JacTax, oboramas
y4eOHBIN Kypc MaTeMaTHKU 5-6 MaTepraioM BBIXOSIINM 3a paMKU 0a30BOro Kypca MaTeMaTHKH Ha JaHHON
CTyIIEHU O0y4YeHus
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COHEPXAHUE YUYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )

5 knacc

HartypanabHble ync/a v HyJIb

Harypanpnoe uuciio. Psa Hatypanbubeix gucen. Uuciao 0. M3o0pakeHHe HaTypaJIbHBIX
4yucesl TOYKaMu Ha KOOPAUMHATHOM (YUCIOBOM) NIPAMOM.

ITo3unuonHas cucrema cuucieHusi. PuMckasi Hymepalus Kak IpuMep HEMO3UIIMOHHOU
CHUCTEMBI CUMCJICHUs. JlecsiThuHas cucteMa CHUCIJICHUS.

CpaBHeHHEe HATypaJIbHBIX YWCEJI, CPAaBHEHUE HATypaJdbHBIX uHucen ¢ HyJaéM. CnocoOsbl
cpaBHeHUs1. OKpyIJ€eHUE HaTypajlbHbIX YHCEII.

CnoxeHue HaTypaJbHbIX YHCEJ; CBOMCTBO HYJs HOpPU CJIO0XXEHUH. BplunTtanme kak
JIeiCTBUE, OOpPAaTHOE CIOKEHHUIO. Y MHOXKEHHUE HATypPaJIbHBIX YHCEN; CBOMCTBA HYJISI U €TUHULIBI
npu yMHOXXEHHH. /leJienne kak IelcTBUe, oOpaTHOe yMHOXXEHUI0. KOMIOHEHTH nelCTBHH,
CcBsI3b MeX 1y HUMH. [IpoBepka pesynbTara apudmerudeckoro aeiicreus. [lepemecturenbHoe u
COYETaTEIIbHOE CBOMCTBA (3aKOHBI) CJIOKECHUSI U YMHOXKEHUSI, pacHpeIeIMTEIbHOE CBONCTBO
(3aKOH) YMHOKEHHUSI.

Hcnionp30BaHue OyKB /1j1si 0003HaYE€HUsI HEM3BECTHOTO KOMITOHEHTA U 3alTUCH CBOMCTB
apnPMETHICCKHUX JICHCTBUI.

Jlenurenu u KpaTHbIE 4YHWCIIA, PA3JIOKEHHE HA MHOXUTeu. IIpocThie m cocTtaBHBIE
yucna. [lpu3znaku neaumoctu Ha 2, 5, 10, 3, 9. JleieHHe ¢ OCTaTKOM.

CreneHp ¢ HaTypaJbHBIM HOKa3aTeJIeM. 3alMuCh 4YWUCJIa B BUJAE CYMMBI pPa3psIHBIX
cJlaraeéMbIX.

YHucnoBoe BbIpaXE€HHE. BpluMciIeHHEe 3HA4YE€HHUU 4YHCIIOBBIX BBIPAYKEHHUU; ITOPSIOK
BBIIIOJIHEHUs JelcTBuil. Mcrnoab30BaHUE IIPU  BBIYUCICHUSAX MNEPEMECTHUTEIBHOIO U
COYETATEIBHOI'O CBOMCTB (3aKOHOB) CIOXKEHHUSI U YMHOXXEHUSI, pacCOpeIeINTEIbHOIO CBOMCTBA
YMHO>KEHMUSI.

A poomu

IIpencraBinenue o npodu Kak criocode 3anmucu 4acTu BeJIUYUHbl. OOBIKHOBEHHBIE IPOOH.
IIpaBunbHbBIE M HENpaBWIbHBIE 1poOu. CMenanHas 1poOb; IIpeJ/ICTaBJIEHHEe CMEIIaHHONW Apoou
B BHJE HEINPAaBWJIBHOW ApPOOU M BBIACIECHHE 1IEJION 4acTH 4YHuciia U3 HENpPaBUJIBHOW JIpOOMH.
HN3o0paxenue napoOeii TOouykaMH Ha YHUCIOBOM mnpsMoi. OCHOBHOE CBOMCTBO ApoOH.
Cokparienue apobdeii. [IpuBenenue npodbu k HoBoMy 3HameHaTte 0. CpaBHEHHE JIPOOEH.

CrnoxeHue W BbIUUTAHUE ApoOeil. YMHOXEHHE U JieJIieHue JIpoOeii; B3auMHO-0OpaTHbIE
npo6u. HaxoxaeHue yacTu 11eJI0ro U LEeJIOro MOero 4acTH.

Jlecatuunas 3anuchk apobeit. [IpencraBnenue aecsiTHIHON ApoOUB BHUAEC OOBIKHOBEHHOM.
MN306pakeHne necsiTHYHBIX APOOEe TOUKaMU Ha YUCJIOBOM mpsiMoii. CpaBHEHHUE HECSITUYHBIX
npoOeit.

Apudmernyeckue IEUCTBUS C AECATHYHBIMH ApoOsiMu. OKpyriieHHE JIeCSITUYHBIX
poOei.

Penrenue TeKCTOBBIX 32724

Pemienne TekcTOBBIX 3a/1a4 apuPpMeTHIeCcKUM criocodooM. Penrtenue mornueckux 3ajaad.
Pemienue 3as1au nepebopom Bcex BO3MOXKHBIX BapuaHTOB. Mcrionb3oBaHUE MPU pELHICHUU
3aJ1a4 TAOJIUI] U CXEM.

PemeHHe 3aaa4, Cozlepmamnx 3aBUCHMOCTH, CBA3BIBAIOIIIHUEC BCINMYHMHBI! CKOpOCTI),
BperI, paCCTOSIHI/Ie; neHa, KOJIN4€CTBO, CTOMMOCTbD. E,Z[I/IHI/II_[BI I/I3MepeHI/I$IZ MacCcCHhI, O6’béMa,
IICHBI, paCCTOS[HI/IH, BpeMeHI/I, CKOpOCTI/I. CBH3I) Me>1<)1y COVHUIIaMU I/ISMepeHI/Iﬂ Ka)K}IOfI
BCINYUHBI.
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Pemenne OCHOBHBIX 3a7a4 Ha JIPOOH.
IIpencraBnenre NaHHBIX B BHJE TAOIHI], CTOIOYATHIX JUATPAMM.

Harasanasi reomeTpus

Harnsimaeie npeacrasieHust o ¢urypax Ha IDIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyY,
yroJj, JJoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. I[IpssiMoi, ocTpblii, Tymnou u
pPa3BEPHYTHIN YIJIbI.

Jlnuna oTpe3ka, METpUYECKHE €IUHUIBI JUIMHBL. J{JlmHa JOMaHOW, NOepuMeTp
MHOTroyrojibHuka. Ml3amMepenue u nocTpoeHue yriioBC HOMOIIbIO TPAHCIIOPTHUPA.

Harnsimaelie 1iperacraBieHust O (urypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK;
OpsSIMOYTOJIBHUK, KBaJIpaT; TPEYTrOJIbHUK, O paBEHCTBE PUTyp.

N3o00paxxenue d¢uryp, B TOM uYHcie Ha kierdaror Oymare. Iloctpoenue
KOHGUTypaluidi U3 vacTteil MpsiMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU Oymare.
HMcnonb30BaHue CBOMCTB CTOPOH U YTJIOB IIPSIMOYTOJIBHUKA, KBajparTa.

[Tnomane MpsAMOYToOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3 NPSAMOYTOJIBHHUKOB,
B TOM dwuciie QuUryp, HU300paKEHHBIX Ha KieTdaTrou Oymare. EaMHUIBI H3MEpeHUS
IUJTOILIAH.

Harnssmaple npencraBiieHHsT O  NPOCTPAHCTBEHHBIX  (puUrypax: IPsSIMOYTOJIbHBIN
napaijesienurie]i, kKyO, MHoOrorpaHHuku. HM3o0pakeHue npoCTEUIINX MHOTOIPaHHUKOB.
Pa3zBépTrku kyba u mapamnenenunena. Co3gaHue mojeneidd MHOTOIpaHHUKOB (M3 Oymarw,
HPOBOJIOKHU, IJIACTUJIIMHA U JP.).

O0BEM NpsIMOYTOJBHOIO MTapaiesienuriesia, kyoa. Exuaunisl uamepenust oobéma.

3a cTpaHMIIaMHU yYeOHUKA MaTeMaTUuKu (1J15 Kjacca ¢ yriiy0JieHHbIM U3y4YeHHueM
MaTeMaTUuKH)

3amaun Ha COOOpPA3HUTENBHOCTh, BHUMAaHHE, CMEKAJKy. 3aaudl ¢ yuciaaMu. BeicTpeiii cuer. PaznnunHbie
CUCTEMBI CUUCIIEHUS. 3a7jaul CO CHMYKaMHU (CIMUKU U KBaapaThl). UepenoBanue. YerHocTh. HeueTHOCTD.
Pa3Ouenune Ha napsl. Penienue oauMnMaaHbIX 3a/1a4 Ha IPOCTBIE U COCTaBHBIE YMCA, JI€JIEHHE C OCTaTKOM
B HaTypaJbHBIX uyHciaX. PelieHne omuMMNMaIHBIX 3a4ad NPOLLIbIX JieT. Pa3bop 3amaHuii MIKOJIBHOTO
Typa Maremarnyeckoil omummnuaznsl. IIpocreiimme apudmernueckue pedycol. Ipunmun Iupuxie.
Pemienue HecTaHIapTHBIX 3a/1a4 Ha MPU3HAKK JenuMocTH. Pemero Opartocdena. MaTemaTHuecKue HIpHI.
Metosabl TMOMCKa BBIUTPBIIIHBIX CUTYalMi (II€pBOE 3HAKOMCTBO ¢ KOMOMHATOpHKOW). Pemenue ¢uryp
OJIHUM POCUEPKOM.

6 Kiacce

HarypanbHble ynciia

Apudmernueckue AEHUCTBUS C MHOIO3HAYHBIMU HATypaJbHBIMH 4YHCIaMHU. YHCIIOBBIE
BBIPpAXCHUA, IMOPSI0K JleI\/IICTBI/II\/'I, HCIOJIb30BaHNe CKOOOK. Mcronb3oBanue IIpHU BBIYUCIICHUAX
IEPEMECTUTEIILHOTO u COYEeTaTEIBbHOI0O CBOMCTB CIIOKECHMUS U YMHOXEHUS,
pacrnpeneIuTeIbHOIO CBOMCTBA YMHOXKEHUA. OKPYIJIEHUE HAaTypalbHBIX YUCE.

Jenutenu u KpaTHBIE YUCIIa; HAUOONBIINK OONINN JIeIUTEeNh U HauMeHbIllee oOlIlee
KpaTHoe. JleTuMOoCTh CyMMBI U TIpOU3BeAeHUs. JlejieHne ¢ OcTaTKoM.

Jpoou
OObIKHOBEHHAs1 Ap0Ob, OCHOBHOE CBOMCTBO JpOoOH, cokpalneHue apodeii. CpaBHEeHUE U

yanopsaAaoinBaHUC I[pO6GI>i. Penienue 3amad Ha HaxOXXJAEHHE YaCTH OT LEJIOr0 U IICJIOr0 IO €ro
qacTHu. ]_—[p06HOC JUCJIO KaK pe3yJibTaT ACIICHUA. HpeI[CTaBJIeHI/IC JEeCATUYHOM I[pO6I/I B BHAC
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OOBIKHOBEHHOW JpoOM M BO3MOKHOCTH IPEACTABIICHUS OOBIKHOBEHHOW JpoOUM B BUIAC
necsITUIHOU. JlecssTuuHbIC IPpoOu U MeTpudecKkas cucremMa Mep. ApudmeTniecKkue 1eUCcCTBUS U
YHUCJIOBBIE BBIPAXKEHUSI C OOBIKHOBEHHBIMU U JE€CSITUUYHBIMHU APOOSMHU.

Otnomenue. Jlenenne B JaHHOM oOTHomIeHWHM. Macuitab, nporiopausi. Ilpumenenune
IIPONOPLUM IIPU PELICHUU 3a/1a4.

IMTonsiTne nponenrta. Berauciaenne nponeHTa OT BEJIMYUHBI U BEJIUYUHBI 110 €€ NPOICHTY.
BeipaxxeHue npolLeHTOB JeCATUYHBIMU ApoOsMu. PenieHue 3amayd Ha NpoLEeHTHI. BeipaxxeHnue
OTHOLIEHMS BEJIUYHUH B MPOLICHTAX.

ITosnokuTEeIBbHBIC U OTPULATEIBHBIC YHCJIA

ITomoxxurensHble W OoTpuULATelbHble uyuciaa. llenble uywmcema. Moayns d4wucia,
reoMeTpuyecKasi MHTepHpeTauds MoayJis dyuciaa. M3o0paxkeHue dynces Ha KOOpJIUHATHON
npsiMoii. YmciioBele TpoMexyTKu. CpaBHeHHUE uYuncesl. ApudMeTHYecCKHe AeUCTBUS C
MOJIOKUTEJIIbHBIMH U OTPULATEIIBHBIMU YHCJIAMMU.

IIpsimoyrospHas cucrteMa KOOpAHMHAT Ha INIOCKOCTU. KoopirHATHI TOYKM Ha INIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek u GUryp Ha KOOPAUHATHOM IMIJIOCKOCTH.

BykBeHHBIEC BBIPpAKeHUSA

IIpumenenne OyKB Ui 3alMCU MAaTEMaTUYECKHUX BBIPAKEHUNW UM OPEIJIOKESHUM.
CpoiicTBa apudmMeTndecKnx AeHCTBUN. ByKBEHHBIE BBIPQKEHUS W YHCIOBBIC ITOJACTAaHOBKHU.
BykBeHHBIE paBEeHCTBA, HAXO0XXJAEHHE HEU3BECTHOro KoMmoHeHTa. dopmynbl; (OpMyJibl
nepuMeTpa 1 IIIoIAAu NPsIMOYTIOJIbHUKA, KBaJgpaTa, oObEMa apauienenunena u Kyoa.

Penmenme TeKCTOBBIX 3a1a4
PemmeHune TEKCTOBBIX 3a/1a4 apu(PMETHUICCKHUM CITOCOO0OM. Penrenne tjorudyeckux 3aaad.
Pemienue 3asau iepedbopoM BeceX, BO3MOXKHBIX, BADUAHTOB.

Pemienue 3anmau, comepskaliMx 3aBUCUMOCTH, CBS3bIBAIOLINX BEJIHWYHHBI. CKOPOCTb,
BpEMsl, PaCCTOSIHUE; 1I€HA, KOJMYECTBO, CTOMMOCTB; IMPOU3BOJUTEIILHOCTb, BpeMs, 00bEM
paboTbl. EnuHUIIBI N3MEpEHUsI: MacChl, CTOUMOCTH; PACCTOSIHUS, BDEMEHH, CKOpOCcTU. CBsI3b
MEXAYy €IUHULAMH U3MEPEHUSI Ka)KJOW BEJINYNHBI.

Pemienne 3anmad, cCBsA3aHHBIX C OTHOLIEHHWEM, IIPONOPLMOHAJIBHOCTBIO  BEJIMYHH,
OpOILIEHTaMHM; pEIIeHHEe OCHOBHBIX 3ajJlady Ha APOOUU HNPOLICHTHI.

OrieHka U OpUKHUIKA, OKpyTJIeHHe pe3yybrara. CocTtaBieHue OyKBEHHBIX BhIPaXKEHUM
I10 YCJIOBUIO 3a1a4H.

[IpencraBnenue gaHHBIX C NMOMOIIbIO Tabaul U auarpamm. Crosdyarbie JuarpamMmbl:
4TE€HHE U NOCTpOoeHUE. UTeHnEe KpyroBbIX JUArpaMM.

Harasinnas reomerpust

Harnsnueie nnpeacrasiieHust o purypax Ha MIJIIOCKOCTHU: TOYKA, MpsiMasi, OTPE30K, JIyY,
yroJ, JJIOMaHasi, MHOTOYT' OJIbHUK, YETBIPEX YT OJIBHUK, TPEYTOJIBHUK, OKPYKHOCTB, KPYT.

B3auMmHOe pacnosiokeHue JIByX IPSIMBIX Ha IUIOCKOCTH, MNapauleJIbHbIE HIpsIMBbIE,
NEepHEeHANKYJISIpHbIE IIpsiMble. MI3MepeHue paccTOsIHUN: MEXKAY JBYMsI TOUKaMH, OT TOYKH
10 IpsIMOM; IJIMHA MaplIpyTa Ha KBaJpaTHOMU CETKE.

HN3MepeHre U IOCTPOECHUE YIJIOB C IIOMOIIBIO TpaHCIOPTHUpA. BUAbl TpeyrojibHUKOB:
OCTPOYTOJIbHBIH, MNPSIMOYIOJbHBIM, TYHNOYTOJbHBIM; paBHOOEIPEHHBIN, PABHOCTOPOHHUM.
YeThIpEXYTONBHUK, HOPUMEPbl  YETBIPEXYTOJIBHUKOB. IIpsaMoyrosasHuk,  KBajapart:
UCHOJIb30BaHHE CBOMCTB CTOPOH, YIJIOB, AuaroHainei. MzoOpaxeHuereoMmerpuieckux puryp
Ha HEJIMHOBAHHOW OyMare C¢ MCHOJIb30BaHUEM LIMPKYJIS, JUHEHKH, YTOJIbHUKA, TPaHCIOPTUPA.
ITocTtpoenus Ha kieryaToil Oymare.

Ilepumerp w™MHOroyronpHuka. IloHsitTue mnmomanu QUIrypbl; €AIUHHUIIBI U3MEPEHUS
miomaau. [pudmmkénHoe n3MepeHne miIoaan uryp, B TOM 4HCJI€ Ha KBaJIpaTHOM CETKe.
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I[TpubmmxEHHOE N3MEpPEHNE JUTUHBI OKPYKHOCTH, TUTOIAad KpyTa.

CuMmmMeTpusi: LIGHTpajJIbHasi, OCEBasi U 3€pKaJibHAasE CUMMETPHUU.

ITocTpoenne cuMMETpUUYHBIX QUTYD.

Harmsimaele npeacraBieHHUsT O IPOCTPAHCTBEHHBIX (uUrypax: mnapajuiesenuiies, Kyo,
npusMa, nIupaMuaa, KOHyC, OUIUHAP, mapu chepa. M3o0pakeHne NpoCTpaHCTBEHHBIX (QUTYP.
IIpumepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIMHIApa ©W KoHyca. Co3manue Mojesneu
MPOCTPAHCTBEHHBIX GUTYyp (M3 OyMaru, NpoOBOJIOKH, IIJIACTUINHA U JP.).

I[Tousitue o00BEMA; eauHUIBI u3MepeHuss o0bEma. OO0BEM NOPSIMOYTOIIHLHOTO
napaJienenunenaa, Kyoa.

3a cTpaHMIIaMHU yYeOHUKA MaTeMaTUKM (AJ1d Kjacca ¢ yriiy0JIeHHbIM U3y4YeHHueM
MATEeMATUKH)

I'padbl. Pemienne 3amau ¢ mnomompio rpadoB. ['eomerpuyeckass cmech. 3afaud Ha pa3pe3aHue.
PaccranoBku, mnepeknanpiBanusi. Pemenue 3amau Ha «[lepenuBanusi, nenexu, mepenpaBbl». Perienue
ONMMIUAJHBIX 3a7ad MPOUUIbIX JIeT. Pa30op 3amaHuil MIKOJRHOTO Typa MaTeMaTUYECKOW OJUMITHAJBI.
Uucnossie pedycbl. UucimoBeie rojoBojoMkH. Jlucr MebOuyca. 3amaum Ha pa3pe3aHue W CKICUBaHUE
OyMaKHBIX TOJIOCOK. Maremaruyeckue copusMel. ['eomerpuueckue cohu3mel. ApupmeTndeckre coPU3MBL.
Pemenue 3anau ¢ momornisio Kpyros Ditniepa u tabnui uctunHoct. Pemenue 3amau ¢ momonisio Kpyros
Diinepa u Ta0NMUIl ICTUHHOCTH. Perienne crapuHHBIX 3a/1a4 Ha 4acTH U ApoOu. Pemenne apupmeTnyeckux
3a/a4 Ha oOpaTHbIN X0oA. ApudmeTnueckue pedychl.

INIAHVPYEMBIE ITPEJIMETHBIE PE3YJIBTATbBI OCBOEHI
PABOYEU ITPOT'PAMMBI KYPCA (110 TOJAM OBYUEHUMA)

OcBoenune ydueOHOro kypca «MartemaTtuka» B 5—6 KilaccaXx OCHOBHOW IIKOJIBI JIOJDKHO
oOecrieuynBaTh JOCTHXKCHHE CIICAYIONINX IIPEIMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTaTOB:

5 knacc

Yuciaa u BbIYMCJIEHUS

e [loHnMaTh U NPaBUIBHO YyIOTPEOJISAITH TEPMUHBI, CBSI3aHHBIC C HATYpPaJIbHBIMU YUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSIMHU.

e (CpaBHHUBATh U yNOPSIAOYMBATh HATYPAJIbHbBIC YUCJIA, CPABHUBATHB IIPOCTEUIIINX CITy4asiX
OOBIKHOBEHHBIE JPOOH, 1ECITUIHBIE IPOOH.

e COOTHOCUTBH TOYKY Ha KOOPJAMHATHOM (UHCIIOBOM) MPSIMOM C COOTBETCTBYIOIIHMM €U
YHUCIOM M M300pakaTh HaTypajbHbIEC YHUCIIa TOUKAMU Ha KOOPJAMHATHOMN (YHCIIOBOM) MPSIMOIA.

e BreimonHsaTs apupmMeTndeckrue 1eCTBUS C HaTypaJIbHBIMU YHCJIAMU, C OOBIKHOBEHHBIMHU
JIpOOSIMU B HIPOCTEHUIINX CIIydasX.

¢ BpINOJIHATH NPOBEPKY, IPUKUJIKY PE3yJIbTaTa BEIYUCICHUN.

e OKpyryATh HAaTypaJbHBIE YHCIIA.

Pemmenue TeKCTOBBIX 327124

e Pemarh TEKCTOBBIE 3a/laud apU(PMETHUYECKUM COocoboM ¢ C  TOMOIIBIO
OPTraHU30BAHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BAPUAHTOB.

e Pemare 3agauyM, coJeprKallue 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYHUHBI: CKOPOCTh,
BpEMSI, pPACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb.

e lcnoab3oBaTh KpaTKHUE 3aITUCH, CXEMBbI, TAOJIUIIbI, 0003HAYECHUS TIPU PEIISCHUHU 3a1ad.

e Jloap30BaTbCsd OCHOBHBIMU €JIWHULIAMH HW3MEPEHUSA: LE€HbI, MAacCChl; PaCcCTOSHUII,
BPEMEHH, CKOPOCTH; BbIpa’KaTh OJIHHA €AUHUIIBI BEJIMYUHBI YE€PE3 ApyTHe.
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e l3Biekarh, aHATU3UPOBATH, OLICHUBATh MH(POPMAIUIO, TPEACTABICHHYIO B Ta0JIHUIIE, HA
cToJsibuaToi AuarpaMme, MHTEPIIPETUPOBATh MPEACTABICHHBIC JaHHbIC, UCIIOJIb30BaTh JITAHHBIC
IpU PEIIEHUU 3a1a4.

Harasiinas reomerpus

e [lonp30BaThbCsl T€OMETPHUYECKUMH IMOHSITHUSAMH: TOYKA, IpsiMasi, OTPE30K, JIyd, YTOJI,
MHOT'OYTOJIBHUK, OKPY>KHOCTb, KPYT.

e [IpuBOoaUTH NMpUMEPHl OOBEKTOB OKPYIKAIOMIEIO0 MHPa, UMEIOIMMUX (HOPMY H3YUCHHBIX
reOMETPUUYECKUX QUryp.

e licnonp30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C YyIUIaMH: BEpIIMHA CTOPOHA; C
MHOTOYT'OJIbHUKAaMH: yIOJI, BEpIINHA, CTOPOHA, IUArOHAJIb; C OKPY>KHOCTBIO: PAANYC, IUAMETDP,
LEHTP.

e H3oOpaxaTh HM3y4YE€HHBIE I'€OMETPUYECKHE (UTypbl HA HEJIWMHOBAHHOW M KJIETYATOM
Oymare ¢ NOMOIIbIO LUPKYJIS U JIMHEHUKH.

e Haxoaute NJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C ITOMOIIBIO JIUHEHKH,
CTPOUTH OTPE3KM 3aJaHHOUN NJIMHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO pajuyca.

e lcnonp30BaTe CBOMCTBA CTOPOH M YIVIOB HNPsMOYIOJIBHHMKA, KBajpara il HX
IOCTPOEHUSsI, BBIYMCIICHUS IJIOLAaAu U IEPUMETPA.

e BrpmuuciasaTre 1mniepuMeTp €W IUIONIaAbR  KBajapara, IPSMOYTOJIbHUKA, (QHuryp,
COCTAaBJIEHHBIX U3 IIPSIMOYTOJbHUKOB, B TOM 4HcJe€ PUryp, N300pakEHHBIX Ha KJIETYATOU
Oymare.

e Jlonp30BaThbCsi OCHOBHBIMU METPUYECKUMHU €IUHHUILIAMU U3MEPEHMUSI JJIMHBI, TLUIOIIAIN;
BbIPpA’KaTh OJJHU €JUHUILIBI BEJIMYUHBI UEPE3 APYyTHE.

e Pacno3naBarh napaienenuiie];, Kyo, HCIoJIb30BaTh TEPMUHOJIOTHUIO: BEPIINHA, peOpo
IrpaHb, U3MEPEHUS; HaXOAUTh U3MEpPEHUs Napajuiesienune/ia, Kyoa.

e Brmuuciasate 00bEM  KyOa, napaienenunena OO  3aJaHHbBIM  U3MEpPEHUSIM,
0J1b30BATHCs €IMHUIIAMH U3MEPEHHUS 00BbEMA.

e Pemare HeCJIOKHBIE 3a/1a4U HA U3MEPEHHE I'€OMETPUYECKUX BEJIMYUH B MPAKTUYECKUX
CUTyalUsIX.

3a CTpaHMIIaMM yqeﬁnnlca MaTEeMAaTUKH

[ Ilonnmarts u MMpaBHUJIbHO NPUMCHATD IIOHATHUC 00 3reMeHTax pemicHuAd KOM6I/IHaTOpHI)IX 3ajaa4,
TEKCTOBBIX 3aJ4a4 Ha BbIYUCIICHU S,

e YMETh NPUMEHATh METOJIUKY PEIICHHS CIIOKHBIX 33134 Kypca 5 Kiiacca apu(METHUECKUM CIIOCOO0M
3aj1a4, UCIOJIB3Ysl IPHUEMbI 00paTHOTO X0J1a, npuHIMnN Jupuxie, reopuro ['pados;

e OpHEHTHUPOBATHCS B TIOHATHIX T€OMETPHUHU, IPUMEHSTh 3TU 3HAHHSI B PA3JIMYHBIX 00JIACTIX
o0OyueHusl.

[ OcBoUTh aHAIN3 U PEIICHUEC HECTAHAAPTHBIX 3aaa4;

e OcCBOUTH UTOTOBJIEHHE MOJIEIEH MPOCTPAHCTBEHHBIX (PUTYpP, pabOTy ¢ HHCTPYMEHTAMH;

[ OcBOHUTH CXEMY HCCHelIOBaTeHBCKOﬁ ACATCIIBHOCTU U IPUMCEHATH €€ IJId PCIICHHUA 3a71a4 B
Pa3IUYIHBIX oOJacTax JACATCIIBHOCTH,

e [IpuMeHATH MONyUCHHBIC 3HAHUS U3 HOBBIX Pa3JIe/IOB MATEMATUKH JJIsl YCIIEITHOTO YJaCcTHS B
MpeIMETHBIX OJTUMIINA/IAX, KOHKYpCax, KOHPEepeHIUAX Pa3IMYHOTO YPOBHS.

6 xiacc
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Yuciia v BBIYUCIICHUSA

e 3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIE C Pa3JIMYHBIMU BHJAMH YHMCEI U CIIOCO0AMU UX
3aIUCH, NEPEXOUTH (€CIIU 3TO BO3MOKHO)OT OJJHOM (hOPMBI 3aIIMCH YHCIIA K APYTOM.

e CpaBHHUBaATh M YIOPSAOYMBATH L€Jbl€ YHCJA, OOBIKHOBEHHBIE M JECSITHYHBIE IPOOH,
CPaBHUBATB YHMCJIA OJHOI'O U PA3HBIX 3HAKOB.

¢ BrbIIoaHATH, cOYeTas yCTHbIC U MUCbMEHHBIE TPUEMBI, apu(PpMeTHIEeCKUEe ISHCTBUS C
HaTypaJbHBIMU M LEJIbIMM YHUCJIAMH, OOBIKHOBEHHBIMM M JI€CATUYHBIMU JpOOsIMHU,
IIOJIOYKUTEJIIBHBIMHU U OTPULIATEIIBHBIMY YUCJIAMMU.

e BpruuciasaTe 3HAaYCHUsSI YUCIIOBBIX BBIPAXKCHUM, BBINOJIHATH NPUKUAKY M OLIEHKY
pe3yJibTaTa BEIYHUCIICHUI; BBIIOJIHATH NPEOOPa30BAHUS YUCIOBBIX BBIPAXKEHHH HA OCHOBE
CBOUCTB apU(PMETUUCCKUX JICHCTBUU.

e (COOTHOCUTH TOUKY Ha KOOPJAMHATHONW HOpPsIMOM C COOTBETCTBYIOIIUM €M YHCIOM H
n300pa’kaTh YKcJla TOUKaMU Ha KOOPJAMHATHON MPSAMON, HAXOAUTh MOJYJb YHCJIA.

e COOTHOCUTH TOYKH B IIPAMOYTOJIBHONM CHUCTEME KOOPJAMHAT C KOOpAUHATAMH 3TOU
TOYKH.
e  OKpyIJsTh LEJIble YUCa U AECATUYHBIE IPOOU, HAXOAUTH NPUOINKEHUS] YUCEIL.

YucsioBble M OYyKBEHHbIE BbIPasKeHU s

e JloHUMaTh U yHOTPEOIISITH TEPMUHBI, CBSI3aHHBIC C 3aIIMCHIO CTETIEHU YUCJIa, HAXOJAUTh
KBaJpaT U KyO 4HCJia, BEBIYUCISATH 3HAYEHUS YUCIOBBIX BBIPAXKEHHUU, COJICPIKAIIIUX CTEIICHHU.

e Ilonp3oBaThCs NDpU3HAKAMU JICAUMOCTH, pacKiaJblBaTh HAaTypajJbHbIC 4YHCJIa Ha
OPOCTbIE MHOXXHUTEIIHU.

¢ Ilonp30oBaThCs MacIITadOM, COCTABISATH IIPONOPIIUN YU OTHOIIICHUSI.

e Ucnonp3oBath OYKBBI I8 OOO3HAYCHHUsI 4YHCEN TIPU 3al0UCU MaTEeMaTHYECKHUX
BBIPaKCHUM, COCTABISATHL OYKBEHHBIC BBIPKCHUS U (POPMYJIIBI, HAXOUTh 3HAUCHUS OYKBECHHBIX
BBIPAKEHUN, OCYILIECTBIISAI HEOOXOAUMbIE MOJACTAaHOBKH U IIPEeOoOpa3zOBaHMUSI.

e HaxoauTh HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

PemieHue TeKCTOBBIX 3aja4

e Pemarts MHOTrOIIAroBbie TEKCTOBBIE 3a/1a4U apU(PMETHUIECKUM CIIOCOOOM.

e Pemare 3amauym, CBsI3aHHBIE C OTHOIIEHWEM, HOPOHNOPLHUOHAIBHOCTHIO BEJIWYMH,
OpOIIEHTaMH; pellaTh TPU OCHOBHBIC 3aa4U Ha JIPOOU M MPOIICHTHI.

e Pemare 3amaum, coaepkalime 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIMYUHBI: CKOPOCTD,
BpEMsI, PACCTOSIHHUE, II€Ha, KOJWYECTBO, CTOMMOCTH, MPOU3BOJIUTEIBHOCTH, BpeMs, 00BEMa
paGoThl, wucHoAB3yss apuMETHUYECKHUE JIEUCTBUS, OII€HKY, TMPUKUJIKY; TOJIH30BaAThCS
€IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEIUYMH.

e CocTaBisiaTh OyKBEHHBIC BBIPKEHHUS IO YCIOBUIO 3aavH.

e U3Bnekars nHpopmMaIuio, IIPEJICTABICHHYIO B TAOIHUIIaX, HA JUHEWHOM, CTOJIOUaTON NITH
KpPYroBOM JuarpamMmax, HHTEpOPETUPOBATh NPEICTABIICHHbBIE JJaHHbIEC;, UCIIOJIb30BAaTh JIaHHbIE
OpU pELICHUU 3a1ad.

e IlIpencraBisiTh HHPOPMAIIHIO C TIOMOMIBIO TAOIUIL, IUHEHHON U cTOIOYATON AUarpaMmm.

HarasinHasi reomeTpust

e IIpuBoauThr NMpUMEpPbl OOBEKTOB OKPYKAIOLIETO MHUPA, UMEIOIINX (OPMY HU3YyUEHHBIX
F€OMETPUUYECKUX IIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, NIPUMEPHI PAaBHBIX U CUMMETPHUYHBIX
uryp.

e H3oOpaxaTh C IOMOIIBIO HUPKYJIS, JUHEWKH, TPAHCHOPTHpPA HAa HEJIMHOBAHHOU M
KJIeTyaTol Oymare u3y4deHHbIE€ IUIOCKHE TeoMeTphyeckrne «¢urypbsl U KOHPUrypaluu,
CUMMETpPUYHBIE (PUTYPHI.

19



e Ilonp30BaTbCsl TE€OMETPUUECKUMU TMOHATHUSIMHU: PaABEHCTBO (GUTYyp, CHUMMETPUS;
UCIIOJIb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C CHMMETPUEH: OChb CHMMETPUU, LEHTP
CUMMETPHH.

e HaxoauTte BEIWYMHBI YIJIIOB U3MEPEHUEM C MOMOIIBIO TPAHCHOPTHUPA, CTPOUTH YTJIIbI
3aJlaHHONW BEJIMYUHBI, TOJb30BAThCA IIPU PEIISHUU 3ajad TpaJyCHOW MeEpol YyIJIOB;
pacrno3HaBaTh Ha YepTEXaxX OCTPBI, NPSAMOU, pa3BEPHYTHIN U TYHON YIJIBL.

e BpUUCHATH QJIMHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, ITOJb30BATHCS €IMHUIIAMU
U3MEPEHUS NJIUHBI, BBIpAXKaTh OJHU €AUHULIBI U3MEPEHUS JJIUHBI Yepe3 ApyTue.

e Haxoaurth, HCNoOnb3ys 4YEPTEKHBIE HWHCTPYMEHTBI, PACCTOSHUS: MEXIY JIBYMs
TOYKAMH, OT TOYKH JI0 IPSIMOU, JUIMHY MIyTHU Ha KBaJApPaTHON CETKeE.

e BpauciaaTh riomaab GUryp, COCTaBJICHHBIX U3 NPSIMOYTOJIBHUKOB, UCHOJIB30BaTh
pa3OueHue Ha NMPSIMOYTOJBHUKU, HAa paBHbIC PUTYPBHI, JIOCTPAUBaHUE /10 NPSIMOYTOJIbHUKA;
MOJIL30BAaTbCSI OCHOBHBIMH €JIMHUIIAMH HU3MEPEHHUS IUUIOIIAJIU; BbIpaXkaTh OJHU €JIUHUIIBI
U3MEPEHHS TUIOMIAU Yepe3 Apyrue.

e Pacno3HaBaTh Ha MOJIEJISIX U U300paKEeHUSAX TUPaMULy, KOHYC, HHUJIUHJP, UCITIOIb30BaTh
TEPMUHOJIOTHUIO: BEPIINHA, peOpo, rpaHb, OCHOBaHHUE, pPa3BEPTKA.

e H3o00OpaxkaTh Ha KJI€TYATON OyMare nNpsiMOYyTrOJbHBIN NapaiieJICTTUIE]I.

e Bpuuciaate O00BEM NPSMOYTOJBHOIO IMapajulefienunesia, Ky0a, I0JIb30BaThCs
OCHOBHBIMHU €IMHHUIIAMU U3MEPEHUSI 00bEMA; BhIpaXKaTh OJHU €AUHHUIIBI U3MEPEHUS 00BbEMa
yepes Jpyrue.

e PemaTth HEeCIOXKHBIC 3a/1a4U HA HAXOXKJIECHUE IT€OMETPUUECKUX BEJIUYMH B MPAKTUIECCKUX
CUTYyaIIUsIX.

3a CTpaHUuIaMHUu yqeﬁnnka MaAaTEeMAaATUKH

[ Ilonumars u IMPpaBHUJIbHO NPUMCHATD IIOHATHUC 00 3yeMeHTax pemicHu-d KOM6I/IHaTOpHI)IX 3aaa4,
TEKCTOBBIX 3aJa4 Ha BbIYUCICHU A,

e YMETh NPUMEHATh METOJIUKY PEIICHHSI CIIOXKHBIX 33724 Kypca 5 Kiiacca apu(MeTHIECKUM CIIocoO0M
3aj1a4, UCIOJIB3Ysl MPUEMbI 00paTHOTO X0J1a, npuHIMnN Jupuxie, reopuro I'pados;

e OpHEHTHUPOBATHCS B TIOHATHIX T€OMETPHUHU, IPUMEHSTh 3TU 3HAHHSI B PA3JIMYHBIX 00JIACTIX
o0OyueHusl.

[ OcBoUTh aHAIN3 U PEIICHUC HCCTAaHAAPTHBIX 3a1a4;

e OcCBOUTH U3TOTOBJIEHHUE MOJIETIEHN MPOCTPAHCTBEHHBIX (PUTYpP, pabOTy ¢ HHCTPYMEHTAMH;

[ OcCBOUTH CXEMYy HCCHC}IOBaTCHBCKOﬁ ACATCIIBHOCTU U IPUMCHATH €€ Ui PCIICHUA 3a1a4 B
Pa3IINYIHBIX o0OJacTax ACATCIIbHOCTH,

e [IpuMeHATH MONyUCHHBIC 3HAHUS U3 HOBBIX Pa3JIelIOB MATEMATUKH JJIsl YCIIEITHOTO YYaCTHS B
MIPEIMETHBIX OJMMIINA/IAaX, KOHKYPCax, KOHPEepEeHIUAX pa3IMYHOIO YPOBHSL.
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TEMATHUYECKOE TINTAHUPOBAHUE VYEBHOI'O KYPCA (ITO TOAAM OBYUYEHHA)

5-wie kaccel (¢ yriayOIeHHBIM H3yYEHHUEM PYCCKOTO SI3BIKa U IuTepatypsl) (2044)

HasBanue pasaena
(Tembl)
Kypca (4McJI0 4acoB)

OcHOBHOE coJep:KaHHe

OcHOBHBIE BUABI 1€ATECJIBbHOCTH oﬁyqamumxcsl

0P

HartypajbHbie
yncaa. JleiictBusic
HaTypaJbHbIMHU

Yy cJIaAMU

(43 1)

Hecstuunast cucrema
CUMCJICHUS. Psan
HaTypaJIbHbBIX qHCe.

Harypansnsbiii pssa. Hucno O.
HarypanbHsble qucia Ha
KOOpAUHATHOM OpsIMOM.
CpaBHeHue, OKpYyTJIEeHUE
HATypaJIbHBIX YHCEJI.

Apudmernuyeckue ASUCTBHS C

HaTypalbHbIMU 4UCIaMH.
CBolicTBa HYJIS NIPU CIOXKEHUU
u YMHO>EHUH, cBOMCTBA
€QUHHULBI MPU YMHOXXEHUH.
ITepemecTurensHoe u
COYEeTaTENbHOE CBOMCTBA
CIOXKEHUsI WU  YMHOXEHWUs,

pacnpeneaIuTenbHOE CBOMCTBO
YMHOKEHUSL.

IICJ'II/ITCJ'II/I WU KpaTHbIC 4YHCIIa,

pasnoxeHue qucia Ha
MHOXXUTEIH. Henenue c
OCTaTKOM. IIpoctrie Hu

cocraBHble uucia. IIpuszHaku
nenumocTu Ha 2, 5, 10, 3, 9.

CrenieHb (& HaTypaJIbHbIM
IIoKas3aTcJIEM.
HucioBkie BBIPAXKCHUA,

MOPSIAOK JCHCTBUM.
Penrenne TeKCTOBBIX 3aj1a4 Ha
BCce apuMeTHIeCcKue IS CTBUSA,
Ha JIBU)KEHHUE U MOKYNKH

YuraTh, 3alHCHIBATH, CPABHHUBATL HATypaJIbHbIE YHCIA;
npeIaratb M 00CYKIAaTh CHOCOOBI YHNOPSAOYMBAHUSA
YHCEIL.

H300pamxkaTs KOOPAMHATHYIO MPSIMYIO, OTMe4YaThb 4YHCIa
TOYKaMM Ha KOOPJAMHATHOM  IpPsMOM, HAXOAUThb
KOOPJAUHATHI TOYKH.

HcciaenoBaTrh cBOlicTBa HATYpPaJdbHOro psiaa, yncen O u 1
OpPH CIIOKEHUHU U YMHOXKEHHU.

Hcnonb30BaTh NPaBUJIO OKPYTIICHUS HaTypalbHBIX YHCEII.
BeinosinaTe apugMerudeckue AeiicTBUS C HATypaJlbHBIMU
4UCIaMH, BBIYHUCJIATH 3HAYEHUS] YHMCJIOBBIX BBIPAXKEHUN
CO CKOOKaMu U 0e3 CKOOOK.

3anuceIBaTHL MPOU3BENECHUE B BHJIE CTENEHHU, YUTATh
CTETICHH, WCHOJIb30BaTh TEPMHHOJIOTHI0O (OCHOBaHUE,
MOKa3aTesb), BBIYUCIATh 3HAUYEHUS CTEIeHEH.
BbINONMHATL NPUKHAKY M OLEHKY 3HAUYEHUM YMCIOBBIX
BBIpAXXCHHUH, MNpeajJaraTb M NPHUMEHATb NPUEMBI
NMPOBEPKHU BBIYMCICHUMN.

Hcnonb30BaTh NPH BBIYUCIAECHHAX TEPEMECTUTEIBHOE W
COUETaTEIIbHOE CBOMCTBA CJOXEHUSI W  YMHOXEHMUS,
pacnpeneauTelIbHOe CBONCTBO YMHOXEHUS;
¢dopmyaupoBaTh U NPHUMEHSATH NMPaBHJIA ITPEOOPA30BAHUS
YHCIOBBIX BBIPAKEHUM Ha OCHOBE CBOWCTB
apu(pMETHISCKUX NCHUCTBUMA.

HccienoBarh 4HUCIOBBIE 3aKOHOMEPHOCTH, BBIABUTATh U
000CHOBBIBATh THINOTE3bl, (POPMYJAHPOBATH O0000LIEHHS U
BBIBO/bI II0 pe3yJbTaTaM MPOBEAEHHOIO HCCIEI0OBaHUS.
®opMyJIUPOBATH OMNpeIeJIeHUsl JCIUTEIsT W KpaTHOTO,
HA3BIBATBL JICJIUTEIM M KpAaTHbIE 4YKCIIA; PACHO3HABATH
MPOCThIE W COCTaBHBIE 4YHCIA; (opMyaupoBaTh U
NPpUMEHATHh NPH3HAKH jnenuMmoctu Ha 2, 3, 5, 9, 10;
NMPUMEHATHh AJTOPUTM DPAa3JI0KEHUS UYHCIIa Ha IPOCTHIC
MHOJKUTEIIN; HAXOJAUTh OCTAaTKU OT AEJIEHUs U HEIOJHOE
4acTHOE.

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karanor 6ecruiaTHOro nU(ppoBOro
koHTeHTa Ha educont.ru (1C,
npoceelienue, hoxcdop, HOBBIN JHCK)
https://www.yaklass.ru/

https://uchi.ru
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PacniozdHaBaTh UCTUHHBIE U JIOKHBIE BBICKa3bIBAaHUS O
HaTypPaJIbHBIX YHCJIaX, MPUBOAUTH NMPHMePbl U KOHTp-
NpPUMEPBI, CTPOMTh BBICKA3BIBAHMSI U  OTPUIAHUSI
BBICKA3bIBAHUI O CBOMCTBAaxX HATYpaJbHBIX UHCE.
KoncTpynpoBarh MaTeMaTH4eCKHe NMPeAI02KeHHSsI C TOMOIIBIO
CBA30K «H», UMW), «ECIHU..., TO...».

Pemath TekcTOBBIE 3aJaud apu(PMETHYECKHUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBUCHMOCTH MEXK/1y BETUINHAMHU
(ckopocTh, BpeMsl, pacCTOSIHUE; II€Ha, KOJIMYECTBO,
CTOMMOCTBH JIp.): AHAJIU3HPOBATH U OCMBICIHBATH TEKCT
3a7a4yu, nepedOpMyJIHPOBATHL  YCIOBHE,  H3BJEKATh
HEOOXOIMMBbIE [aHHBIC, YCTAHABJIHMBATH 3aBHCHMOCTH
MEXJy BEJIWYMHAMH, CTPOUTH JOTHYECKYI0 IENOUYKY
paccyKIeHuu.

MoaeaupoBaTh XOJ pEHIeHUA 3aJadd C I[OMOIIBIO
pHCYHKa, CXEMBbI, TaOJIHUIIBI.

IIpuBoaUTH, pa30UPaTh, OLEHUBATH PA3IMYHBIC PEIICHUS,
3aIlIucu peHleHI/Iﬁ TCKCTOBBIX 3aJa4.

Kputnyeckn  oneHuMBAThL  IIOJIyYEHHBIM  pe3yJibTar,
OCYIIeCTBJATh CaMOKOHTPOJIb, TPOBEPsiE OTBET Ha
COOTBETCTBHUE YCJIOBUIO, HAXOAMTh OIINOKH.

Pemath 3a7a4u ¢ momMombio repebopa BCeX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTHCS ¢ MCTOPHEH Pa3BUTHS apUPMETHKH.

Harasanas
I'eomerpus.

JInHuU Ha
IVIOCKOCTH

(12 )

Touka, npsimasi, OTPE30K, JIyY.
Jlomanasi. I3MepeHue NJIMHbI
OTpe3Ka, METpHUUYECKUE
€JUHHULBI U3MEPEHUs] JJIUHBI.
OKpy>XHOCTBH KPYT.

ITpakTuueckas pabora
«ITocTpoenue y3opa u3
OKPY>KHOCTEMN.

VYron. Ilpsimoii, oOcCTpbIH,

TyHnol M pa3BEPHYTHIU YIJIbI.
N3mepeHnue yrios.

ITpakTuueckas paboTta
«ITocTpoeHue yrios»

PacnosHaBate Ha depTexax, pPHCYHKaX, ONHCHIBAT,
HCIIOJIB3YSl TEPMHHOJIOTHIO, U M300paKaTh C IOMOIIBIO
4epTEKHBIX HHCTPYMEHTOB: TOUYKY, MOPSIMYIO, OTPE3OK,
JIy4, yroJ, JJOMaHyl0, OKPY>KHOCTb.

Pacno3HaBaTh, NIPUBOINTH NMPUMEPBI OOBEKTOB PEATBLHOTO
MHpa, UMEIOIKNX (OPMY M3YUCHHBIX (UTYp, OLIEHUBATH HX
JIMHEHHBIE pa3Mephbl.

Hcnonb30BaTh JMHEHKY U TPAHCIIOPTUP KaK
UHCTPYMEHTBHI JUISI IOCTPOCHUSI U U3BMEPEHUS: U3MEPATH
JUINHY OTpPe3Ka, BeJIMYNHY yIJjla; CTPOMTH OTPE30K
3aJaHHOU JJIMHBIL, yTOJl, 3aJaHHON BEJIMYMHBI;
OTKJIAABIBATH IIUPKYJIEM PaBHBIE OTPE3KH, CTPOUThH
OKPY>KHOCTb 3a/JaHHOro paauyca. Uzo0pakathb
KOH(PUTYpAIIUH TEOMETPHUUISCKUX (PUTYP HM30TPE3KOB,
OKPY>KHOCTEM, UX 4YacTell Ha HEJIMHOBAHHOWM KJIETUATOU
OymMmare; npeaJjiaraThb, ONUCHIBATH U 00CYK/IaTh CIIOCOOHI,
AJrOpUTMBbI ITOCTPOCHMUSI.

Pacno3HaBat, M wu300pa’kaThb Ha HEIWHOBAHHOW WU
KJIeT9aTON Oymare mpsiMOi, OCTPBIN, TyOH, pa3BEPHYTHIN
YTIIBI; CPABHUBATH YTIIBL.

BbI4MCJISATH JJIMHBI OTPE3KOB, JIOMAHbBIX.

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karasor 6ecruiaTHOro mu(ppoBOro
koHTenTa Ha educont.ru (1C,
npocsenieHue, Gpoxcdopa, HOBEIN INCK)
https://www.yaklass.ru/

https://uchi.ru/
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IMonuMaTh W WCHOJBL30BATHL MNPH PpelIeHHH 3a7ad
3aBHCHUMOCTH MEXIYy €JIMHHUIIAMH METPHYECKOH CHCTEMBI
Mep; 3HAKOMHUTBCS C HE METPHYCCKHMH CHCTEMaMH Mep;
BBIPAKATH JUIMHY B Pa3lIMYHBIX EIMHULAX HW3MEpPCHUSI.
HUccaenoBars ¢Gurypsl W KOHQHUTYpAIUH, HWCIIOIb3Ys
U poBBIC peCypChl.

OObIKHOBEHHbBIE
apoou

(48 u)

JpoOs. [MpaBussHEIC u
HepaBUIIHLHBIC Ipoow.
OCHOBHOE CBOMCTBO JpoOOH.
CpaBHeHHE OpoOeii.

CiioxxeHue u BBIYHMTAHUE
OOBIKHOBEHHBIX IpOOCH.
CMmemrangast IpoOs.
VYMHOKEeHHE u JIeJICHUE
OOBIKHOBEHHBIX apoOeit;

B3aMMHOOOpAaTHBIC IPOOH.

Pemenne TekCTOBBIX 3ajad,
coJiepKaIIux apo6u.
OcHOBHBIC 3371a491 Ha ApOOH.
IIpumenenue OyKB st
3aImcu MaTeMaTHYECKHUX
BBIPA’KEHUU UIMPEITIOKEHUMN

MopeaupoBaTh B rpadHUecKoil, mpeaMeTHOU dopme, C
MOMOIIBIO KOMIIBIOTEPA MOHATHUS U CBONCTBA, CBSI3aHHBIE
C OOBIKHOBEHHOU IPOOBIO.

YuraTh M 3anlMCbiBaTh, CPaBHUBATh OOBIKHOBEHHBIC
Ipo0Ou, mpemyiaraTb, 060CHOBBIBATH U 00CY:KAaTh CIOCOOBI
YIIOPSIOYNBAHUS APOOEH.

HN300paxkaTrh OOBIKHOBEHHBIE JpoOM TOYKaMH Ha
KOOPAMHATHOW MNPsIMOI; MCHOJIB30BAaTh KOOPIAWHATHYIO
NPSIMYIO JUISI CPAaBHEHHUST IPOOEH.

DopMyJIHPOBATH, 3alIUCHIBATH C MOMOIIbLI0 OYyKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH IpOOH; MCHOJIB30BATH OCHOBHOE
CBOMCTBO IpoOM I COKpaIleHMs] NpoO0ed W TMpHUBEACHUS
ZIpoOM K HOBOMY 3HAaMEHATEIIo.

IIpeacraBasaTh CMEIIaHHYIO poOb B BUJE
HENpPABMJIBHOM M BBIIEIATH LEIyH YacThb 4YHCIAa U3
HEIPaBUIILHOMN Ipoou.

BeinoHATs apudMeTHdecKkue AelcTBUS ¢ OOBIKHOBEHHBIMU
IpoOsSIMM;  NPHUMEHATH  CBOMCTBA  apuU(PMETHUECKHUX
JNEUCTBUM Ui palMOHaJIM3allud BbIYUCIICHUM.
BbINOIHATL NPUKHAKY H OLEHKY PE3yIbTaTa BBIYUCICHUN;
NpeaIaraTb U NPUMEHATh NPHEMBI IPOBEPKH BBIUYUCICHUN.
IIpoBoauTH HCCIAEeTOBAHNA CBOWCTB NpoOeH, omupasch Ha
YHCJIOBBIE JKCIEPUMEHTHI (B TOM YHCJIE C ITOMOIIBIO
KOMIIBIOTEPA).

PacnodHaBaTh HCTUHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O
JIpOo0sIX, MPUBOJIUTH MPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULAHUS BBICKA3BIBAHUNA.

Pemiath TeKkCcTOBBIE 3ajladyd, CoOJEpiKallue JIpoOHbIe
JTaHHBIC, U 3aJlaY/ HAa HaXO0XKJCHHUE YacTH 1eJIOT0 U IeJIOT0
110 €ro 4acTH; BBIABJIATH UX CXOACTBA M Pa3JIN4Hsl.

MopaeaupoBarb XOJ PpELIEHUs 3aJadyd C IIOMOIIBIO
pUCYHKA, CXEMBbI, TaOJIHIIBI.

IIpuBoaNTH, pa30MpaTh, OLEHNBATH PA3JIMYHBIC PEIICHUS,
3alMCH pEIIeHUH TEeKCTOBBIX 3ajad.

KpuTtnyeckun  onmeHMBaThL  TIOJIYYEHHBIH  pe3yJibTar,
OCYHIIECTBJISITH CAMOKOHTpPOJIb, IIPOBEpsisi OTBET Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTH OIINOKH.

3HAKOMHUTBLCS C MCTOPHUEH pa3BUTHS apuU(PMETHKH.

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karanor 6ecruiaTHoro nugpoBoro
koHTeHTa Ha educont.ru (1C,
npocsenienue, Gpoxcdopa, HOBBIN NCK)
https://www.yaklass.ru/

https://uchi.ru/
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Harasiguas MHOTOyTroJIbHUKH. OnuchbIBaTh, HCHOJIL3YSI TEPMHHOJIOTHIO, H300paxkaTh C https://resh.edu.ru/subject/12/5/
reoMeTpusi. YeTbIpEXYroabHUK, IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, https:/fincult.info/teaching/metodicheskie-
MHOroyroJibHUKH OpsIMOYTOJLHUK,KBaapar. MOJEIUPOBaTh U3 OyMaru MHOIOYI'OJIbHUKHU. materialy/
(10 ) IMpaxTuueckas paGora IpuBoauTH TNPHUMEPBI OO0BEKTOB peajlbHOrO MHpA, Karanor 6ecrmarHoro nudgpoBoro
«TlocTpoenue UMEIONINX (POPMY MHOTOYTOJIBHUKA, NpsAMOYTOJILHHKA, koHTeHTa Ha educont.ru (1C, }
PAMOYTOTBLHUKA c KBajpara, Tpeyl“OJ'H)HI/IK'fl, OLlEHUBAaTh WX JIMHCHHBIC npoc?emeHHe, (hoxchop, HOBBIH JHCK)
3aMAHHBIMHM  CTOPOHAMH Ha pa3Mepnl. BbIUHMCIAATH: [epuMeTp .TpeyFOJ'ILHI/IKa, hnps_//www,yaklass_ru/
HEJTMHOBAHHOH GyMare». psIMOYTOJIbHUKA, MHOI'OYTrOJIbHHKA; mIomanb https://uchl.ru
OpsIMOYTOJIbHUKA, KBaJgparTa.
TpeyronpHuUK. MN3o0paxkaTrs  OCTPOYTOJIbHBIC, TMPSIMOYTOJIbHBIE U
H_]'Io]_ua;[[, u HCpI/IMeTp TyHOyI‘OJII:HBIe TpeerHBHI/IKI/I.
NPpAMOYTOJIBHUKA u CTpouTthb Ha HEJIMHOBAHHOU M KJIETYaTOI Oymare KBaapar
MHOT'OYTI'OJIbHUKOB, U TPSIMOYTOJIBHHK C 3aJaHHBIMH JJIHHaMH CTOPOH.
COCTAaBJICHHBIX n3 HccaenoBaThb cBOlicTBa OpsIMOYTOJIbHUKA, KBaJpaTa IIyTEM
IpsAMOYTIOJIBHHUKOB, CIHWHHIIBI OKCIICpUMCHTA, HaOJIIOAEeHHS, H3MCpPCHHUS,
U3MEPEHUS TUIOMIAIH. MOJICITUPOBAHUS; CpaBHUBATh CBOWCTBAa KBaJpaTra H
HepI/IMeTp MHOTI'O-YyIrOoJIbHHUKaA OpsIMOYTOJIbHUKA.
KouncrpynpoBath MaTeMaTH4YeCKHE NMPeAI0KEHUSI C TTOMOIIBIO
CBA30K «HEKOTOPBIIN», «JTH0001».
Pacno3zHaBaTh HMCTHHHBIE W JIOKHBIC BBICKA3bIBAHUS O
MHOTOYTOJIBHUKAX, NPUBOAUTH npuMepbI u
KOHTPOPUMEPHI.
Hccaenosarb 3aBUCMMOCTb IUJIOLIAAN KBaJpaTa OT AJIWHBI
€ro CTOPOHBI.
Hcnoan3oBarhs  cBOMCTBA  KBAaJpaTHOM  CETKUM  JUIA
noctpoeHuss ¢GuUryp; pasouBaTh IPSIMOYTOJIBHHUK Ha
KBaJpaTbhl, TPEYrOJbHUKH, COCTABJATHL (QUIYPBl U3
KBaJ[paTOB HIIPSIMOYTOJIBHUKOB U HaXOJHUTh UX IMJIOIIAb,
pa30uBaTh PUTyphl Ha MPSIMOYTOJIBHUKHA U KBaJIpPaThl U
HaXOJIUTh UX IJIOIMIATb.
BpIpaxkaTh BEIWYMHY IUIOMIAAA B PA3IUUYHBIX E€IUHUIIAX
U3MEPEHUsI METPUYECKOH CHUCTEMbl MeEp, NOHUMATb M
HCMOJIB30BATH 3aBHCHUMOCTH  MEXJY METPUUYECCKUMH
€IMHULIAMW U3MEPEHUS IIJIOLIAIH.
3HaKOMHUTBHCSI € NpUMepaMUd MNPUMEHEHHUsl IUIOMAId |
nepuMeTpa B MPAKTUIECKUX CUTyalusx. Pemats 3ajauu u3
pealbHOW >KWU3HH, NMpejaratb M 00CYKIaTh pa3jiMYHbIe
cnoco0bl peuieHus 3ajay.
JlecATHYHBIE APOOH JlecsaTuuHasl 3amMch APOOEii. IpeacTaBasiTh ecaTuanyio ApoGb B Buae obbikHosenmoi, | Ntps:/fincult.info/teaching/metodicheskie-
(38 v) CpaBHeHHE JIECSITHIHBIX YUTATL U 3aNHCHIBATL, CPABHUBATL JECATHYHBIE IPOOH, materialy/
JIpoOeH. npejiaratb, OOOCHOBBIBATHL H  00CYKAATH CHOCOOBI Karanor 6ecrratsoro uu$posoro
JleHCTBUSL ¢ JECATHYHBIMH YOOPSAOUYUBAHUS JIECITUIHBIX IPOOEH. konTenTa Ha educont.ru (1C,

HN306paxkars  aecsiTuuHble  apoOM  TOYKaMHM  Ha

npocsenenue, Goxcdop, HOBBIH HCK)
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ApOOSIMU. OkpyriieHue
JICCATUYHBIX TPOOCH.

Pemenne TEKCTOBBIX 3aad,
coJiep Kanux Ipoou.
OcHOBHEBIC 3aJa9l Ha ApoOH

KOOPAUHATHOI OPSIMOH.

BbISIBIATH CXO0/ICTBA " pa3u4us MIpaBUII
apupMEeTHIECKUX NEHCTBUM ¢ HATypaJIbHBIMH YHCIAMHU U
JICCITUIHBIMHU TPOOSIMU, OOBICHATH UX.

BbInoaHATH apudMeTHYECKHe ICHCTBUS C JECATHYHBIMU
JIpOo0SIMM; BBINMOJHATH NMPUKHAKY M OLEHKY pe3yibTara
BBIUYMCIJIECHUH.

IIpuMeHaTs cBolicTBa apuMETHUSCKUX NEHCTBHH I
pauMoHaIN3auuN BBIYUCICHUM.

IIpuMeHATh NPaBHJIO OKPYIJIEHUS] ACCSITHYHBIX JpoOeEii.
IIpoBoIUTH HCCJIEIOBAHMSI CBOICTB JECATUYHBIX JIPOOEH,
OIMpasiCh Ha YHUCJIOBBIE SKCHEPUMEHTHI (B TOM 4YHCIIE C
IIOMOIIIBI0O  KOMITBIOTEPA), BBIABHUIaTh THIOTE3bI U
MIPUBOJUTH UX OOOCHOBaHUSI.

Pacno3dHaBaTh WCTHHHBIC M JIOXKHBIE BBICKa3bIBAaHUS O
Ipo0OsIX, MPUBOAUTH NMPUMePBI U KOHTPIIPUMEDPHI, CTPOUTH
BBICKA3bIBAHUSI U OTPHULIAHUS BHICKa3bIBAHU.

PemiaTte TeKCcTOBBIE 3aladu, cojAeplKaliue IpoOHBIE
JTaHHBIC, M Ha HAXO0XKICHUE YaCTH [EJIOTO U LIEJI0r0 10 €ro
YacTH; BBIABJIATH UX CXO/JACTBA U Pa3jIndMs.
MoaeaupoBaTh XOJI pEUICHUS 3ajladyd C IOMOIIbBIO
pucyHka, cxembl, TaOmunel. IIpuBoauTh, pa3duparsb,
OLlEHUBATH pa3JIUYHbIC PEILICHHS, 3alluCyh PEeIICHUM
TEKCTOBBIX 3aj1a4.

OnepupoBath  JpOOHBIMH  YHCJIAMH B  PCaIbHBIX
J)KU3HEHHBIX CUTYAaITHsIX.

Kpuruyecku  oumeHMBATHL  TIOJYYEHHBIM  pe3yJbTar,
OCYIIECTBIISITH CaMOKOHTpPOJb, MPOBEPssI OTBET Ha

COOTBETCTBHE YCJIOBHIO, HAXOIUTH OIIHOKH.
3HAKOMUTHCSI ¢ MCTOPHEH Pa3BUTHSI apUPMETHKH.

https://www.yaklass.ru/
https://uchi.ru

Harasianast
reomerpusi. Tesaa u

¢urypsiB
npocrpancrse (9 u)

MHOrorpaHHHKH.
H3obpakenne
MHOTOTPaHHUKOB. Monenn
MIPOCTPAHCTBEHHBIX TEJI.

IIpsiMOyroJspHbIi
napajuiesenuIen, KyO.
PaszBépTku KyOa u
rnapajuiesernuIie/ia.

IlpakTnueckas
«Pa3Béprka KyOa».

pabora

O0BEM Kyba, MPAMOYTOIILHOTO
napaJjejaenunena

Pacno3HaBaTh Ha uepTe:Kax, PUCYHKaX, B OKpY:Kalomem
Mupe MPSIMOYTOJIBHBIN napasienenumnen, KyO,
MHOTOTPAaHHUKH, ONMCHIBATH, UCIOJb3Y TEPMUHOJIOMIO,
OLIEHUBATH JINHEITHBIE pa3MepBhl.

IIpuBoauTh NpUMEPbI OOBEKTOB PEAWIHBHOTO MHpA,
UMerIuXx (GOopMy MHOTOTpAaHHHMKA, NPSIMOYTOJIbHOIO
napajuiesienuIiesia, Kyoa.

HN306paxkarh Ky6 Ha KieT4yaToil Oymare.

HccnenoBarnb cBOjlicTBa Ky0a, NPsIMOYTOJILHOTO
napajuiejaenuIieia, MHOTOrpaHHUKOB, UCIOJb3Yysl MOJEIIH.
Pacno3naBare HM wu3o0paxkars pa3BepTKkH  Kyba ©
napauresienuiiea. MoaeJaupoBaTh KyO M IapauiesIeuIIe ]
n3 OymMarn W NPOYMX MaTepHAJIOB, OOBSICHATH CIOCO0
MOJEIUPOBAHUS.

https://fincult.info/teaching/metodicheskie-

materialy/

Karaor 6ecruiaTHOro nudpoBoro
koHTeHTa Ha educont.ru (1C,
npocsenieHue, Gpoxcdop, HOBEIN IUCK)
https://www.yaklass.ru/

https://uchi.ru
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HaxoauTs u3MepeHus, BIYHCISITH L0 TOBEPXHOCTH;
00BEM KyOa, MPSIMOYTOJILHOT'O napaJuIeIICIIUIC/Ia;
HCCIeI0BAaTh 3aBHCHMOCTh 00bEMa Kyba OT IUIMHBEI €To
peopa, BBLIBUTaTh U 000CHOBBIBATH I'HIIOTE3Y.
Ha6uonaTh M NPOBOAUTH AHAJOTHHM MEXKIY MOHATUSIMH
IO U 00BhEMa, IIEPUMETPA U TUIOIIAAN ITOBEPXHOCTH.
Pacno3HaBaTh MCTUHHBEIE U JIOKHBIE BBLICKA3LIBAHHUS O
MHOT'OTpaHHUKAaX, MPHUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBHICKA3BIBAHUS U OTPUILIAHUS BHICKA3bIBAHHU .

Pemiare 3a1aum U3 peasibHOM JKU3HU.

3a cTpaHUIAMHA
y4eOHUKAa MAaTeMaTUKHU
3449)

Pemenne 3anau Ha pa3BUTHE JIOTHKY,
BHUMAHUS, CMEKAJIKH, BEIHOCITHBOCTH.
Pemrenne 3amad Ha OBICTPHIA cueT. V3ygaem
CBOHCTBA M IIPHEMEI OBICTPOTO CUeTa.
HW3yuaem pa3inudHbIe CHCTEMBI HCUHUCICHHUSL.
BeimonuseM neficTBUS CIOKEHUS,
YMHO)KEHUS B pa3HbIX CUCTEMax
ucuncieHus. Yucnosbie peOyCHL.
Yucnosble ronoBosioMku. Pemraem 3agaun
Ha «Yepenosanue. YeTHOCTS.
Heuernocts. PazOuenne Ha mapb».
M3yuaem npocTsle U COCTaBHBIE YUCTA,
JICJICHHE C OCTAaTKOM B HaTypalbHbIX
YHCNax JUIS PeIIeHHs OJMUMITHATHBIX
3aj1au. Pemaem onuMnuagHble 3agauu
MPOIUIBIX JIET HAa YHCIIA.

IMpocreiime apudmernyeckue pedychl.
Ipunnun [upuxie. Pemenue
HECTaHAAPTHBIX 331a4 Ha MPU3HAKU
nemumoctH. Perrero Dparocdena.
Maremaruueckue urpsl. Pemenue 3anaq ¢
riomotnsio Kpyros Ditnepa u Tabmuig
HUCTUHHOCTH.

CBost urpa, 3HaKOMCTBO C HCTOPHEH pa3BUTHS OJIMMIIMAJHOTO JBIKCHUS B
Poccun. Bo3HukHOBEHHS IEPBIX 3aHUMATENBHBIX 3a1a4, PaboTta B rpymnmax.
Yuumest mpennarath M 00CYXIaTh CIOCOOBI OBICTPBIX BBIYHCICHHUH,
MIepPEeBOIUTD YHCIIA U3 JIECSTHIHOM CHCTEMBI HCUHCIICHHS B pa3HbIe CHCTEMBI
HCYHCIICHUS U HA000POT.

Yuumes HCCJICA0BATD: CBOICTBA U TNpU3HAKU ACIUMOCTH, pa60TaeM B Iapax.
qucia u pa36I/IBaTI) UX Ha I'PYIIIIBI 10 MpHU3HaKaM ITPOCTBhIX U COCTaBHBIX YHCEJI.
BrimonHseM BRIYUCIICHUS ¢ OCTATKOM IS peuICHU OJIMMIIUAAHBIX 3a/1a4,

YdauMmcesi aHAIM3HPOBATD, FCCIIE0BATh, BEIABUTATh THIIOTE3H], BEIICIATH
pe3ynbTaT pelIeHus.

YdauMmest YMTATH 337124y, 3alIUCHIBATh, CPAaBHUBATh apH(METHYECKUE PEOYCHI;
IpezaraTth U 00CYKAaTh CIIOCOOBI YIOPSAI0YUBAHHUS YHCEI; COCTABIATH CAMUM

Yuumest AHAJIU3UPOBATD, UCCIIEN0BATh, BbIIBUT'aTh THIIOTE3bI, BLIICIIATD
PE3YyJbTAT PEIICHUS UCIIOJIb3YS NPUHIIUIT )Inpexne.

I[IpumensieM npu3HaKu aeauMocTd Ha 2, 3, 5, 9, 10; mpUMeHATh alnropuTM
Ppa3yioKeHus YKcia Ha IPOCThIe MHOXKUTEIH MPU PELICHUE OJTMMITHATHBIX
3a1a4

IIpumeHsieM aJropuTM pa3JioKeHHs YHCJIA HA MPOCTbIe MHOKHTEIH;
HaXOJNTb OCTATKHU OT JIENICHHS M HETIOIHOE YaCTHOE TIPU PEelIeHne
OJIMMITHA/THBIX 3371a4.

https://uchi.ru/- o6pa3oBarenbhas
miargopma Yuu.py (
JlaGopaTopusi. Yuumcs pemiathb
OJMMIHATHBIE 32129H)

3aHMMaTeIbHAST MATCMATHKA.
JIOTHKA JJIs JieTer 4-12 nert:
HHTEPECHBIC MATEMATHICCKHUE

3aiaun u 3aaanus (logiclike.com)

IToBTOpEeHuUE U
0600menue (10 u)

IToBTOpEHUE OCHOBHBIX
MOHSITUH U METOJOB Kypca 5
KJjacca, 00001IeHe 3HaHui

BpluucjiaTh  3Ha4dYeHUS BbIPpAKEHUH, coaeprKalmx
HaTypaJlbHbIE YHCJIAa, OOBIKHOBEHHBICE M JICCSITUYHBIC
IpOOH, BBIITOIHATE NPeoOpa3oBaHUS YHUCEI.

BpiOMpaTh CcHoco0d CpaBHEHHUsI YHCEJI, BBIYUCICHUH,
NMPUMEHSITh CBOHCTBa apupMETHYECKUX IESUCTBHI JIs
panroHanu3anuu BEIYUCICHUMN.

U CaMOIIPOBEPKY pe3yJibTaTa BBIYHUCIIEHUMN.

Pemare 3agaum U3 peanbHOM JKU3HU, NPUMEHSTH
MaTeMaTH4ecKHe 3HAHUSA JJI PEIIeHHs 3a7ad U3 JPYyrux
Y4eOHBIX MPEIMETOB.

Pemath 3agaum pa3HbIMU CNIOCO0AMHU, CPABHUBATH CIOCOOBI
pelIeHus 3a1a9d, BHIOUPATh PAllHOHAJIBHBIH cN0C00.

https://fincult.info/teaching/metodicheskie-
materialy/ Kartanor 6ecruratHoro nugppoBoro
koHTeHTa Ha educont.ru (1C, npocBenienye,
(bokcdopa, HOBBIH TUCK)
https://www.yaklass.ru/ https://uchi.ru

26



https://uchi.ru/
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?

5-pIe ky1acchl (¢ yriyOJIeHHBIM H3YyYeHUEM MaTeMaTuku) (2384)

HaszBanue pa3zjiena
(Tembl)
Kypca (U4MCJI0 YaCOB)

OcHoBHOEe cojep:kaHue

OcHoBHBbIE BH/IbI AeSITEIbHOCTH 00y4YAIOUIUXCS

20P

HartypajbHbie
qyuca. JleicTtBusc
HATYPaJbHBIMHA
qyucjaaMu

(43 )

JecsstuaHast cucreMa
CUMCJICHUS. Psan
HaTypaJIbHBIX qurcel.
Harypanssabeiii psa. Yucio O.
HarypanbHabie qycia Ha
KOOpAUHATHOU OpsAMOU.
CpaBHeHUue, OKpyTJIE€HHE

HaTypaJbHbIX YHUCCII.

Apudmernyeckue ACHCTBHUSA C
HaTypalbHBIMHU YHUCIaMU.
CBolicTBa HYJIS NIPU CIOXKEHUU
u YMHOXEHUH, cBOiicTBa
€AUHUIIBI TPH YMHOXXECHHH.
IlepemecTuTenbHoOE u
codeTaTeIbHOe cBOIicTBa
CIOKEHHUSI U yMHOXEHWHS,
pacrpenesuTeIbHOE CBOMCTBO
YMHOXEHHUSI.

I[eJ'II/ITC.]'II/I U KpaTHbIC 4YHCIA,

pa3JioKeHue qucia Ha
MHOXUTenu.  Jenenue c
OCTaTKOM. IIpoctsie u

cocTtaBHble 4Yucna. llpusHaku
nenuMocTH Ha 2, 5, 10, 3, 9.

CteneHb C  HaTypaJbHBIM
IoKa3aTeJeM.
YHuciossle BBIPAKEHMUS

MOPSIAOK JCHCTBUM.
Pemenue TekCTOBBIX 3a1a4 Ha
BCce apu(PMeTHICCKUEC ICHCTBHSI,
Ha JBUYKEHHE U MOKYIIKH

YuraTh, 3aNHCHIBATh, CPABHUBATH HATypalbHBIE YHCIA;
npemiaratb M 00CyXkIarTb CHOCO0bI YHOPSAOYUBAHUS
4HCell.

H300paxkaTs KOOPAMHATHYIO MPsIMYyIO, OTMe4YaThb dYHcCla
TOYKaMM Ha KOOPAMHATHOM  IpsSMOM, HaXOAUThb
KOOPJAUHATHI TOUYKH.

HccienoBars cBOlicTBa HATYPaJbLHOIO psiaa, uncen O u 1
IIPU CJIOKEHUU U YMHOXXECHHHU.

Hcnonb30BaTh NPaBUJIO OKPYTIICHUS HaTypalbHBIX YHCEII.
BobinosiHaTh apudgmernyeckue JeiicTBUsSI C HaTypalbHBIMHU
YHCIaMH, BBIYUCJIATH 3HAUYCHUSI YHUCIOBBIX BBIPAXKECHUU
co ckoObkamu U 6e3 CKOOOK.

3anuceIBaThL NPOU3BENCHUE B BHJIE CTENEHHU, YUTATh
CTEIICHH, MCIO0Jb30BAaTh TEPMHHOJIOTHIO (OCHOBaHUE,
II0KAa3aTelb), BHIYUCIATH 3HAUEHHSI CTCIICHEH.
BbINOJHATH NPUKHAKY M OLEHKY 3HAYCHUN YHCIOBBIX
BBIPA)XCHUN, MNpeAaraT W  NPUMEHATH NPUEMBI
NPOBEPKHU BBIYHUCIICHUN.

Hcnonb30BaTh NpH BBIYUCICHHUAX IEPEMECTUTEIBHOE H
coueTaTeJIbHOE CBOMCTBA CJIOXKEHHUSI W  YMHOXKCHHS,
pacrpeneauTenbHoe CBONCTBO YMHOKEHHS;
¢opMyIHpOBATHL U NPUMEHSTH NPAaBHJIA TPEOOPa30BaAHUSA
YHCIOBBIX BBIPaKEHUN Ha OCHOBE CBOICTB
apu(pMETHICCKUX ACHUCTBHUMA.

HccienoBarh 4HUCIOBBIE 3aKOHOMEPHOCTH, BBIABUIATH H
000CHOBBIBATH TI'HIIOTE3bl, (POPMYJIMPOBATH 0000LIeHUA M
BBIBO/ABI II0 pe3yJbTaTaM IPOBEAEHHOTO HCCIEIOBaHUA.
®opMyIUPOBATL OMNpeJeJIeHUsl JEJIUTENIss U KpaTHOrO,
Ha3bIBATH JICJIUTEIIM M KpaTHBIE 4YHCJIA, Paclo3HABaATh
NpOCTBIE W COCTaBHbIE uucla; (opMyIHpoOBATHL H
NPpUMEHSATh NPU3HAKH jgenumoctu Ha 2, 3, 5, 9, 10;
NMPUMEHATh AJTOPUTM PAa3JI0KEHUs YHUCIa Ha IPOCThIE
MHOXHUTEIIH; HAXOJAUTh OCTAaTKH OT JACJICHUS M HEIOJHOE
YaCTHOE.

Pacnio3dHaBaTh HCTUHHBIE W JIO)KHBIE BBICKAa3BIBAHUS O
HaTypaJbHBIX 4YMCJIaX, HIPUBOJUTHL NMPHUMeEpPbl U KOHTp-
IPUMEPHI, CTPOMTh BBICKA3BIBAHMSI W OTPHIIAHUI

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karanor 6ecruiaTHOr0 mu(ppoBoro
koHTeHTa Ha educont.ru (1C,
npocsenienue, Gpoxcdopa, HOBBIN INCK)
https://www.yaklass.ru/

https://uchi.ru
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BBICKA3bIBAHUN O CBOMCTBaxX HaTypaJbHBIX UHCE]L.
KoHcTpynpoBaTh MaTeMaTH4YeCKHe MPeI0KeHHsI C TOMOIIBIO
CBSI30K «W», HJIM», «ECIH..., TO...».

Pemath TEKCTOBBIC 3aJaud apU(PMETHUESCKHUM CIIOCOOOM,
HCNOJIb30BATh 3AaBUCUMOCTH MEXy BeJIUUUHAMU
(ckopoCTh, BpeMsl, pacCTOSIHME; I€Ha, KOJMYECTBO,
CTOMMOCTBH JIp.): AaHAJIU3MPOBATH U OCMBICIMBATH TEKCT
3a7aud,  nepeopMyJIMpoBaTh  YCJIOBHE,  H3BJEeKaTh
HEOOXOIMMBbIE JaHHbIE, YCTAHABJIMBATH 3aBUCHMOCTH
MEXIy BEIMYMHAMH, CTPOMTB JIOTHYECKYIO IIEIOYKY
paccy>KIcHUN.

MoaeaupoBaTh XOJ pPCELICHHUS 3aJadd C IIOMOIIBIO
PHUCYHKA, CXEMBbI, TaOJIHIIBI.

IlpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIMUHBIC PEIICHUS,
3aMCH PEIICHUH TEKCTOBBIX 3aaad.

Kputndecku  onmeHMBAThL  TIOJIYYECHHBIH  pe3yJsbTar,
OCYNIIeCTBJIAATL CaMOKOHTPOJb, TIPOBepsii OTBEeT Ha
COOTBETCTBHE yCIOBUIO, HAXOJAUTH OIIMOKH.

Pemath 3a1auu ¢ MOMOIIBIO Iepedopa BCeX BO3MOXKHBIX
BapUaHTOB.

3HAKOMUTHCSI ¢ MCTOPHEH pa3BUTHSL apUPMETHKH.

Harasinnas
I'eomerpus.

JIuHuM HaA
IJIOCKOCTH

(12 )

Touka, ipssMasi, OTPE30K, JIyd.
Jlomanasi. U3mMepeHue NiIMHbI
OTpe3Ka, METpHUYECKHUE
€IUHUIIBI U3MEPEHUS JUTUHBI.
OKpY>XHOCTBH KPYT.

ITpakTuueckas paboTta
«ITocTpoeHue y3opa u3
OKPYKHOCTEM.

VYroi. IIpsimoii, OCTpBIN,

TyHnol M pa3BEPHYTHIU YIJIbI.
N3mepeHne yrios.

ITpakTuueckas pabora
«ITocTpoenue yrioB»

PacnosnaBare Ha 4YepTexkax, pPHUCYHKax, OINHUCHIBATD,
HCIIOJIB3YSl TEPMHUHOJIOTHIO, U M300paKaTh C IOMOIIBIO
4epTEKHBIX HHCTPYMEHTOB: TOUYKY, MNPAMYIO, OTPE30K,
Jyd, yroj, JOMaHyl, OKPY>HOCTb.

Pacno3HaBaTb, NPUBOIUTH HNPHMePbl 00BEKTOB PEaILHOTO
MHpa, UMEIOINX (OpMy M3yUEHHBIX (PUTYp, OLIEeHUBATH HX
JIMHEUHBIE Pa3Mepsbl.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KAK
WHCTPYMEHTBHI JUJIsI HOCTPOCHUS U U3MEPEHUS: U3MePATh
JUIMHY OTPE3Ka, BEJIMUUHY yIJjla; CTPOMTHL OTPE30K
3aJTaHHOU JJIUHBIL, yTOJ1, 3aJaHHON BEJINYHUHEIL;
OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KU, CTPOUTH
OKPY’XKHOCTB 3aJjaHHOTO paanyca. U3o6paxkaThb
KOH(MUTYpaIUN T€OMETPUUECKUX (UTYP M30TPE3KOB,
OKPY>XHOCTEH, UX YacTe¥ Ha HEeJIMHOBAHHOWU KJeT4aTou
Oymare; mpeajaraThb, ONUCHIBATH U 00CYKAATH CIMOCOOBI,
aJropuMTMBbI TOCTPOCHUS.

PacnosnaBare u wu300pakaTb Ha HEJIMHOBAaHHOW WU
KjeTdyaTod Oymare npsiMO#, OCTPBIN, TyIIOH, pa3BEPHYTHIN
YIIIbl; CPABHUBATD YIJIBL.

BBIYNCJIATH JUTHHBI OTPE3KOB, JOMAaHBIX.

Ilonumartn Hu HCIIOJIB30BATH npu pelmIeHuun 3aaad
3aBUCUMOCTH MCXKAY C€AUMHUIIaMH MCTpH‘ICCKOﬁ CHUCTCMBbI
MEp; 3HAKOMUTBCH C HE METPHUYCCKHMMH CHCTECMaMH MEP;

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karanor 6ecruiaTHOro nugpoBoro
koHTeHTa Ha educont.ru (1C,
npoceelenue, hpoxcdop, HOBbIN JHCK)
https://www.yaklass.ru/

https://uchi.ru/
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BBIPAXKATH JJIMHY B Pa3JIMYHBIX CIMHUIIAX HW3MCPCHHUS.
HccaenoBatrb ¢GUrypsl W KOHPUTYpAIUH, HCIOIB3YS
1 poBBIC pecypchl.

OOBIKHOBEHHBIE Jpo6s. [IpaBuIBHBIC u MoaeaupoBaTh B rpadH4ecKol, mpeaMeTHol dopme, ¢ https://resh.edu.ru/subject/12/5/
Apodu HETpaBHIbHBIC Ipoowu. IIOMOIIBIO KOMITBIOTEpA MOHATHS U CBOWCTBA, CBSI3aHHBIC https://fincult.info/teaching/metodicheskie-
(48 u) OCHOBHOE CBOHCTBO JpOOH. ¢ OOBIKHOBEHHOM JIPOOBIO. materialy/
CpaBHeHHE OpoOeii. YuraTh U 3aNHUCHIBATHh, CPABHUBAaTh OOBIKHOBEHHBIC Karanor 6ecrimatHoro nudgpoBoro
CIOsKeHIE - . IpoOu, mpeasaraThb, OﬁOS]—lOBblBaTb H 00CYyKIAaTh CINOCOOBI koHTeHTa Ha educont.ru (1C, §
OGBIKHOBEHHEIX IpOGei. yHnopaz[quBaHnﬂ Jpooei. npocF‘emeHHe, (oxcdopn, HOBBIN JHCK)
CMeniagHas APOGE. 306pamaTbu 06LIKHgBeHHLIe IpoOW TOYKaMH Ha https.//wwyv.yaklass.ru/
YV MHOKCHHE " HeleHne KOOpPJMHATHOU MPSIMOU; HCIIO.]EB?.OBaTb KOOPJHUHATHYIO https://uchl.ru/
. OpsMYIO IJIsI CpaBHEHUST TpOOeH.
OOBIKHOBEHHBIX Ipooeit; ® 6
B3AHMHOOGPATHBIC JPOOH. OPMYJIHPOBATh, 3aNHCHIBATH c. MOMOIIBI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH IpOOH; MCHOJB30BATH OCHOBHOC
Pemienne TekcTOBBIX 3aznad, CBOMCTBO z[p061/1 JJIsl COKpaIlcHus z[p06el71 M TIpUBCIICHUSA
COoACPIKAINX IpooH. IpoOW K HOBOMY 3HAMEHATEIFO.
OcHOBHBIE 3a7a91 Ha JPOOH. IlpeacraBiasaTh CMCIIaHHYIO IpoOn B BUJC
IMpumenenne OyKB st HETIPaBWJIBHOW W BBIJICIATH ISIYI0 YacTh 4YHCIA W3
3alMCH MaTeMaTH4YECKUX HETPaBWIILHON JIpOOH.
BBIpA’KEHUU UTIPEITOKEHUMN BrinmoaHaTh apudMeTHYecKue 1eiicTBUA C OOBIKHOBEHHBIMH
JIpo0sSIMM;  NPHMEHATH  CBOMCTBA  apuU(METHYECKHUX
JIEMCTBUM 111 pallMOHAIM3ALMU BbIYMCICHUM.
BbINOJHATH NPUKUIKY H OIEHKY PE3yJIbTaTa BEIYUCICHU;
NpeaiaraTb 4 NPUMEHSTh NPHUEMBI MPOBEPKH BHIUUCICHUH.
IIpoBoauTH HCCIAeTOBAHUA CBOWCTB npobei, omupasch Ha
YUCJIIOBBIC JSKCIICPUMEHTDHI (B TOM 4YHUCJIEC C HNOMOIIBIO
KOMIIBIOTEPA).
Pacnio3HaBaTh HCTUHHBIC W JIOXKHBIC BBICKA3bIBAHUS O
JpO0siX, MPUBOTUTH MPUMEPHI I KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA U OTPHUIIAHUS BHICKa3bIBaAHHH.
PemiaTth TeKkcTOBBIE 3ajladyd, CoOJEpiKallue JIpoOHbIE
JIaHHBIC, U 3a/la4M Ha HAaXOXKJISHHE YaCTH LIeJI0r0 U LIEJI0ro
10 €r0 YacTH; BBIABJISTH UX CXOJACTBA U PAa3JINYHsl.
MoaeaupoBaTh XOJi pELICHHs 3aJadd C ITOMOIIbIO
PHCYHKa, CXeMBbI, TaOIUIIBI.
IIpuBoaANTH, pa3doupaTh, OLEHNBATH PA3ITUIHBIC PCIICHHUS,
3aIlUCU PEHICHUH TEKCTOBBIX 3aj1ad.
Kpurnyeckn  omeHHWBATH  IIOJIyYCHHBI  peE3yJIbTar,
OCYHISCTBIISITH CAMOKOHTPOJIb, MPOBEPsiI OTBEeT Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTH OIIHOKH.
3HAKOMHUTBCH ¢ HCTOPHUEH pa3BUTHs apU(pMCSTHKH.
Harasiguas MHOTroyroJjibHUKH. OnuchbIiBaTh, HMCHOJbL3YS] TEPMHHOJOTHI0, H300pakaTh C https://resh.edu.ru/subject/12/5/
reoMerpusi. YeThIpEXYTOJIbHHUK, [IOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB U OT PYKH, https://fincult.info/teaching/metodicheskie-

materialy/
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MHOToyroJIbHUKH OpsSIMOYTOJIBHUK,KBaJgparT. MOJIEIMPOBATh U3 OyMaru MHOTOYTI'OJIbHUKH. Karanor 6ecruiaTHoro nugpoBoro
(10 u) IpakTHUecKas paGota IIpuBoaNTH TWPHMEPBI O0BEKTOB pEaJIbHOIO MHpA, koHTeHTa Ha educont.ru (1C,
«TlocTpoemue uMerInuX GopMy MHOTOYTOJIBHHUKA, IPAMOYTOJIbHUKA, npocsenienue, Gokchop, HOBBIH IUCK)
PAMOYTOTBHUKA c KBajpara, TpEyroJlbHUKa, ONMeHMBATh WX JIMHCSHHBIC https://wwyv.yaklass.ru/
3a/[AHHBIMH  CTOPOHAMH HA pa3sMepbl. BbIYHCIAATB:  IEpUMETP 'TpeyronLHmca, https://uchi.ru
HEJTHHOBAHHOM GyMare. OpSIMOYTOJIBHUKA, MHOTOYTOJILHUKA,; JIOIMAIh
OpsSIMOYTOJBHHUKA, KBaJIpaTa.
TpeyronpHuK. HN300paxkaTs  OCTPOYTOJNIbHBIE, TPSIMOYTOJBHBIE U
Ilnomans u IEPUMETP TYIOYTOJIbHBIC TPEYTOIbHUKH.
IpAMOYTOJIBHHKA 2t CTpouTthb Ha HEJIMHOBAHHOU M KJI€TYaTOI OymMare KBaapaTt
MHOT'OyI'OJIbHHKOB, U IPAMOYTOJIBHUK C 33aJaHHBIMHM JJIMHAMU CTOPOH.
COCTaBJICHHBIX u3 Hccaenosarhb cBOMCTBA NPSIMOYTOJIbHUKA, KBaJIpaTa NyTEM
IpsIMOYT'OJIBHHUKOB, CIAWHHIIbI DKCIIEpUMEHTA, HaOIIOICHUS, HU3MEPEHUs,
HU3MCPCHUA IIomaau. MOJEIUPOBaHUs; CpaBHUBATh CBOMCTBa KBaJapaTa H
ITepuMeTp MHOTO-yrojIbHHUKaA OpPsIMOyTOJIbHUKA.
KoncTpynpoBath MaTeMaTH4ecKHe NMPeAI0KeHHsI C TOMOIIBIO
CBA30K «HEKOTOPBIIN», «JTH0001».
Pacno3HaBaTh WCTUHHBIC W JIOKHBIC BBICKAa3BIBAHUS O
MHOTOYTOJIbHUKAX, NPUBOJIUTH NMpUMepbI u
KOHTPIIPUMEPHI.
HccienoBars 3aBUCHMOCThb TUIOIIAIN KBajapaTa OT JIUHBI
€ro CTOPOHBI.
Hcnoab3oBaTh cBOMCTBa  KBaJpaTHOM  CEeTKU  JJIs
nocrpoeHus ¢Guryp; pasouBaTh NPSIMOYTI'OJIbHUK Ha
KBaJI[paTbl, TPEYTrOJbHUKH; COCTABJATH (QUIYpbl U3
KBaJpaTOB UMPSIMOYTOJBHUKOB U HAXOJUTh UX IUIOIIANb,
pa3ouBaTh PUTYPHI Ha MPSIMOYTOJIIBHUKA U KBaJApaThl U
HaXOJIUTh UX IJIOMIATh.
BeIpakaTh BEIWYMHY IUIOMIAJAN B PAa3IMYHBIX CIUHHIIAX
W3MEPEHUsI METPHUYECKONl CHUCTEMBI Mep, NOHMMATh WM
HCMOJb30BATh 3aBUCHMOCTH MCXKIY METPHYCCKUMU
€IMHUIIAaMH M3MEPEHUs TIIOMIa H.
3HAKOMHUTBCA ¢ NpUMepaMl NPHMEHEHHH IUIOMAAA |
epruMeTpa B MPaKTUICCKUX CUTyalusx. PemaTs 3agaun u3
pearbHON XKU3HU, MPeAJaaratb U 00CYKIaTh pPa3iHIHbIE
cnoco0bl peuieHus 3ajay.
JlecATHYHBIE APOGH JlecaTHuHas 3amuch ApPOOEii. IIpeCTABIATE JECATHIHYIO po0b B BHe oObikHoBeHHoi, | NtPS//fincultinfo/teaching/metodicheskie-
(38 u) CpaBHeHuUe JIECATUIHBIX UATATH M 3aNHCHIBATH, CPABHHBATH JecATuuHble apoon, | materialy/
apoOei. npexjiaraTb, OOOCHOBBIBATL M  O00CYXKIaTh CHOCOOBI Kararnor Gecrurarsoro uugposoro
Jle#cTBUSL ¢ JECATHIHBIMH YIIOPSIIOYNBAHUS JIECSITUUHBIX IPOOei. KoHTeHTa Ha educont.ru (1C, 5
APOGSMH. Oxpyrenue I/I306pamaTbv JIeCHATHIHBIC Ipobu  TOYKaMHM  Ha MPOCBELIIEHHE, toxcdopn, HOBBLIT AUCK)
JECATHUIHBIX APOGEIt. KOOPIAMHATHOM HPSIMOM. https://www.yaklass.ru/
BoisiBASITH CXO0ACTBA u pasauuus npasuy | https://uchi.ru
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Pellenne TEKCTOBBIX 3ajad,
CoJZIep KX apoou.
OCHOBHEBIC 3a-J1a4U Ha JIPOOH

apupMETHYECKUX NEeHCTBUM C HATypaAIbLHBIMH YHCIAaMH U
JIECSITHYHBIMH ApOOsIMU, OOBSCHSITH HX.

BbInoaHATH apudMeTHYECKHue NCHCTBUS C JECATHYHBIMU
JIpOo0SIMM; BBINMOJHATH NMPUKHAKY M OLEHKY pe3yibTara
BBIUYMCIJIECHUH.

IIpuMeHaTs cBolicTBa apuMETHUSCKUX NEHCTBHH I
paloHaIu3aluy BbIYUCICHUI.

IIpuMeHSITH TPABHJIO OKPYIJIEHUS] JCCSITHYHBIX JpOOECi.
IIpoBoIUTH HCCJIEIOBAHMSI CBOICTB JECATUYHBIX JIPOOEH,
ONUpasACh Ha YHUCJIOBBIE SKCIEPUMEHTHI (B TOM YHCIE C
IIOMOIIBIO  KOMITBIOTEPA), BbIABUIaTh THIOTEe3bl U
MIPUBOANUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh HCTHHHBIE W JIO)KHBIC BBICKA3bIBAHUS O
JIpO0sIX, MPUBOAUTH NMPUMeEPBI U KOHTPIIPUMEDPHI, CTPOUTH
BbICKA3bIBAHUSI ¥ OTPUILIAHUS BHICKa3bIBAaHUU.

PemraTte TeKCTOBBIE 3ajladyd, CoOJEpiKallue JIpoOHbIE
JIaHHBIC, M HAa HaXO0KJCHUE YaCTH 1LIeJIOT0 U I1eJI0r0 MO ero
4acTH; BBIABJATH UX CX0/JACTBA M Pa3/IM4M.
MoaeaupoBaTk XOJ pEHIeHUA 3aJadyd C IOMOIIbIO0
pucyHka, cxembl, TaOmunel. IIpuBoauTh, pa3duparsb,
OLCHUBATH pPAa3JIWYHBIC pELICHUs, 3alluCHU peLICHUMN
TEKCTOBBIX 3aj1a4.

OnepupoBathb JPOOHBIMH 4yCIaMU B peanbHbIX
KHU3HCHHBIX CUTyalUudaX.

Kputnyeckn  oneHMBAThL  IIOJIyYEHHBIM  pe3yJbTar,
OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEpsisi OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOJANTh OIINOKMU.

3HAKOMHTBHCSI C HCTOPUEN Pa3BUTHS apU(PMETHKH.

Harasinnas
reomerpus. Tena u

¢urypois
npocrpancrie(9 4)

MHOTrOrpaHHUKH.
H3obpakenne
MHOTOTPaHHUKOB. Monenn
MIPOCTPAHCTBEHHBIX TEJl.

IpsiMOyTroJIbHBIHI
napajuiesenumen, KyO.
PazBépTku KyOa u
napajiesacnuIe/a.

[TpakTnueckast pabora
«Pa3Béprka KyOa».

O06BEM KyOa, IPSIMOYTOIBHOTI'O
rapauiejiennIe a

Pacno3naBaTh Ha 4epTeikaxX, PHCYHKAaX, B OKPY:/KAOIIeM
Mupe MPSIMOYTOJIbHBIH napasuieJenuIes, KyO,
MHOTOTPAaHHUKH, ONMCHIBATH, UCIOJb3Y TEPMUHOJIOMIO,
OLIeHNBATH JINHEHHBIC pPa3MepBbl.

IIpuBoauTH NpUMEPBI O0OBEKTOB pEAIBHOIO  MHpA,
nMermux ¢GopMy MHOTOTPAHHHUKA, NPSIMOYTOJIBHOIO
nmapasjiejenumena, Kyoa.

MN3o0paxkars Ky0 Ha KJIeTyaTou Oymare.

HccnenoBarnb cBoiicTBa KyOa, NPsSIMOYTOJILHOTO
napajijieJeIuIe/1a, MHOTOTPAHHUKOB, UCITOJIB3YSI MOJCIIH.
PacnmoznaBate ¥ mM300paxkaTh pa3BEPTKH Kyba U
napauresienuiena. MoaeJaupoBaTh KyO UM IapajuiesIeuIie]
n3 OymMarmn W NPOYMX MaTepUaJIOB, OOBSICHITH CIOCO0
MOJEITUPOBAHUSA.

Haxoauts n3mMepeHusi, BBIYMCIASTH IUIOIIA b [IOBEPXHOCTH;
00BEM KyoOa, MPSIMOYTOJIBHOTO rapajuiesIenuIIe /1a;
HCCJIeI0BAaTh 3aBHCHMOCTh 00béMa Kyba OT JUIMHBI €ro

https://fincult.info/teaching/metodicheskie-
materialy/

Karasor 6ecruiaTHOro mu(ppoBOro
konTenTa Ha educont.ru (1C,
npoceelienue, hpoxcdop, HOBBIN JHCK)
https://www.yaklass.ru/

https://uchi.ru
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pebpa, BBIIBUTaTh U 00OCHOBBIBATH T'MIIOTE3Y.
Ha0aroaaTh M NPOBOAUTHL AHAJOTHHM MEKIY IOHATHAMHU
onaau u o0bpéMa, nepuMeTpa 1 IUIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC M JIOKHBIE BBICKa3bIBAHUS O
MHOTOTpaHHUKaX, HPUBOJAUTH MPUMeEPbI U KOHTPIPHUMEPHI,
CTPOMTH BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHU .

Pemiates 3agaum U3 peajbHOM JKU3HH.

3a cTrpaHMIaMu
y4eOHMKA
mMaTemMaTuku (68u)

Pemenue 3anad Ha pa3BUTHE JTOTUKH,
BHUMAaHUS, CMEKAJIKU, BBIHOCIUBOCTH.
Pemenne 3agad Ha OBICTPHII CUET.
N3yuaem cBoiicTBa U IPUEMBI
OpIcTporo cuera. M3ygaeMm pa3niudHbIe
CHCTeMBI McUMCIIeHus. Brinonnsem
JIEUCTBUS CI0XKEHUSI, yMHOXKEHHUS B
Pa3HbIX CUCTEMAX MUCUNCIICHUA.
Yucnossie pedychl. YucioBbie
rojioBoJOMKH. Pemmaem 3agauu Ha
«Uepenosanue. YeTHOCTS.
HeuerHocts. Pa3buenune Ha mapei».
N3yuaem npocThie U COCTaBHbIE
4HUCIIa, AeJICHUE C OCTATKOM B
HaTypaJIbHbIX YUCIIaX JJIsl pEIIeHUs
OJINMITMAAHBIX 3a1a4. Pemaem
OJINMITUAAHBIE 3a7a4l IPOLUIBIX JIET
Ha 4ucia.

[Mpocreiime apudmerHyeckue
peoychr. [Mpuamum upuxie.
Pemenne HecTaHAapTHHIX 3a/1a4 HA
MPU3HAKK AeMUMOcCTH. Pemrero
Dparocdena. MareMaTHUSCKHE
urpsl. Pemenue 3aiay ¢ noMolIbro
Kpyros Diinepa u Tabnuig
WUCTUHHOCTH.

CBos mrpa, 3HaKOMCTBO C HWCTOpPHEH pa3BUTHS OJIUMIIAATHOTO
IBwkeHuss B Poccnu. Bo3HMKHOBEHWS NEpBBIX 3aHUMATEIBHBIX
3amad, Pabota B rpymmax.

Yuumes npeiarath U 00CYKAaTh CIOCOOBI OBICTPBIX BEIYHUCICHHH,
HEepeBOJNTD YHCIIA U3 NEeCATHYHONW CHCTEMBI HCUUCIICHHUS B Pa3HBIE
CHCTEMBI HCUHUCICHHS U Ha00OPOT.

Yuumes HCCJICA0BATD: CBOMCTBA U MpU3HAK1 ACIIMMOCTH, pa60TaeM B

napax. 4ucia ¥ pa30MBaTh UX Ha TPYIIIBI 10 IPU3HAKAM IPOCTHIX U

COCTaBHBIX yHucell. BBIMOIHAEM BEIYUCICHUS C OCTaTKOM JUTS pCIICHU S

OJIMMIIMAJHBIX 3aJa4,

Yuumes AHAJU3UPOBATD, NCCIIEA0BATDH, BBIIBUT'ATh THITIOTE3HI,
BBIACIIATDE PE3YJIbTAT PECIICHUA.

Yunmest YUTATh 32249y, 3aMMCHIBATE, CPABHUBATEH apH(PMETHICCKIE
peOyChI; mpeaarath U 00CYKIaTh CIOCOObI YIOPSJOYNBAHUS YKCEI;
COCTaBJIsITh CAMUM

Yuumes AHAJHU3UPOBATD, UCCIIEA0BATDH, BBIIBUT'ATh THITIOTE3HI,
BBIACJIATD PE3YJIbTAT PCIICHUA UCIIOJIB3YS MPUHIIAIT I[Hpexne.

[pumensiem npu3Haku aeaumoctu Ha 2, 3, 5, 9, 10; npumeHaTs
AJITOPUTM PA3JIOKEHMS YHCIIa Ha TIPOCThIE MHOXKUTEIH TIPH PELICHUE
OJIMMITMAQJHBIX 3a7a4

IIpumensieM aJIrOpUTM Pa3/I0KeHHS YHCJIA HA MIPOCThIE
MHOKHUTEJIH;

HaXOAWUTH OCTATKH OT JICJICHHS U HETIOJIHOE YaCTHOE MPH pelIeHHe
OJIMMITMA/IHBIX 3a/1ay.

https://uchi.ru/-
oOpa3oBaTebHas miaaTgopma

Yun.py ( JIabopaTopus.
YyumMmcs pemiath
OJIMMITHA/IHBIE 32124H)

3aHuMarelibHas MaTeMaTHKa,
JIoruKa i aeTeii 4-12 jer:
HMHTEPECHBIC MATEMATHIYECKHE
3a1a49M Y 3a1aHUA

(logiclike.com)

IToBTOpEeHuUE U
o0o6uenne (10 1)

IToBTOpEHUE OCHOBHBIX
MOHSTHH U METOJOB Kypca 5
KJ1acca, 0000IleHruEe 3HAHUH

BpluucjisaTh  3Ha4dYeHUS BBIPpAXKEHUH, coaeprKalmx
HaTypajlbHbIE 4YHCJIAa, OOBIKHOBEHHBICE M JICCSITUYHBIC
ApoOu, BBITIOTHSTE MIPeoOpa30oBaHUs YHUCEI.

BpiOupaTs cnocod cpaBHEHHS YHCEN, BBIUYUCIECHUMH,
NMPUMEHSITh CBOHCTBa apupMETHYECKUX IESUCTBHI JIs
panroHanu3anuu BEIYUCICHUMN.

U CaMOIIPOBEPKY pe3yJibTaTa BbIYHUCIICHUM.

Pemare 3agaum U3 peaslbHON KWU3HU, NPHUMEHATH
MaTeMaTH4YecKHe 3HAHUsS Ui PelIeHHs 3a7ad U3 JPYTux

https://fincult.info/teaching/metodicheskie-
materialy/ Karanor 6ecratHoro mudpoBoro
koHTeHTa Ha educont.ru (1C, mpocBeleHue,
(boxcdopa, HOBBI JTUCK)
https://www.yaklass.ru/ https://uchi.ru
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https://logiclike.com/math-logic?
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?

Y4EOHBIX IPEIMETOB.
PemaTh 3a1a4u pa3HbIMH CIIOCO0aAMH, CPABHUBATH CIIOCOOBI
peuieHns 3a1a4y, BHIOMPATh PAlMOHAJIbHBII cmoco0.

6-bIe kacchl (¢ yryOIeHHBIM H3YYEHHEM PYCCKOTO S3bIKa U JIUTepaTypsl) (2044)

Ha3Banmue pa3zneia
(TemMbI)
Kypca (4MCJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHoBHbBIEe BH/bI 1eITeIbHOCTH 00y4aIOUINXCSI

20P

HartypanbHble yncia

(35 v)

Apudpmerndeckue aencTBus c
MHOT'O3HAa4YHbIMU HaTypaJIbHbIMU
quciamMu. YHCIOBBIE BBIPAKEHUS,

HOpsIIOK AEeHCTBUM, MCIIOIb30BaHUE
cKkoOoK. OKpyrieHue HaTypalbHBIX
qHCell.

Jenurenun W KpaTHBIC YHCIA;
HAUOONBINUNM OOIIMIT NEIUTENbL U
HanMEHBIIIee o011Iee KpaTHOE.

Pa3znoxeHne uywHcia Ha IIPOCTbBIC
MHOXXHUTEJH. JleIUMOCTh CYMMBI H
npousBeneHus. JleaeHue ¢

OCTAaTKOM.

Penrenne TeKCTOBBIX 3a1a4d

BpinouaHsaTs apudpmMeTnueckne AedcTBHSI C MHOTO3HAYHBIMU
HaTypaJIbHBIMU YNCIIAMH, HAXOAUTh 3HAYEHUSsI YHCIIOBBIX BBIPAKEHUH CO
CKOOKaMH U 0e3 CKOOOK; BHIYUCIAATH 3HAYEHUsI BEIPAKCHUN, COACPIKAIIINX
cTenieHU. BBINOJIHATH NPUKUIKY U OLleHKY 3HAaYCHHUI YHCIOBBIX
BBIPQYKEHU, NPUMEHSATH NPUEMBI IPOBepKH pesyibrara. Ucnoib3oBaTh
NPH BbIYHCIEHUSIX TIEPEMECTUTENBHOE U COYETAaTEIbHOE CBOMCTBA
CIIOXKEHUS ¥ YMHOXKEHHSI, PAaCIpeAeTUTEILHOE CBOMCTBO YMHOKCHUS
OTHOCHUTEJIBHO CIIOKEHUsI, CBOHCTBa apu(PMETHUSCKUX EeHCTBUH.

HcecnenoBarhb 4UCIOBbIE 3aKOHOMEPHOCTH, IPOBOIUTH YHCIOBBIE
9KCIIEPUMEHTHI, BI/IBUTaTh H 000CHOBBIBATHTHIIOTE3bI.
DopMyIMPOBATH ONPeAeIeHUs JICIIUTEIS U KPATHOTO, HAHOOJIBIIIETO
0O0IIIero JICTUTEIIST U HAUMEHBIIIETO OOIErOKPATHOTO, MPOCTOr0 U
COCTABHOT'O YHCEJ; UCIIOJIb30BaTh 3T HNOHATUS IPU PELISHUU 3ajad.
IIpuMeHATH AJITOPUTMBbI BBIYUCIICHHUS HAUOOJBIIETO OOIIETO JCIUTEIISI U
HAMMEHBIIIETO OOIIEro KPaTHOTO JIBYX YHCEJI, aJITOPUTM Pa3IOKCHUS
YHcJiia Ha TIPOCTbIE MHOXKUTEJIH.

HUccaenoBars ycioBus AeauMocTy Ha 4 u 6. MccienoBaTh, 00CyKaaTh,
¢opmyMpoBaTH M 000CHOBBIBATH BBIBOJ O YETHOCTU CYMMBbI,
MPOU3BEJCHUS: IBYXUETHBIX UHCEJI, IBYX HEUETHBIX 4YMCIIe, YETHOTO M
HEYETHOTO YHCEeIl.

HUccaenoBaTth CBOMCTBA JCJIIMMOCTU CYMMBI M IPOU3BEJICHUS YHCEI.
IIpuBoUTH MPUMeEPHI YUCEI C 3aITaHHBIMU CBOMCTBaMHU, pacro3HaBaTh
BepHbIE€ U HEBEPHBbIE YTBEPXKJICHUSI O CBOMCTBAaX YUCE, ONPOBEPrarTh
HeBepPHbIe YTBEPKJCHUS C ITOMOIBIO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4eCKHUe NMpeIJ0KeHUs C TOMOIIBIO CBS30K «»,
U, «ECIIH..., TO...».

Pel].laTl) TCEKCTOBBIC 3a/la4H, BKJIIOYAKOIIHUEC IMOHATHUA ACJIUMOCTH,
apuPMETHISCKUM CITOCOOOM, HUCIIOIE30BaTh ITepebop BCceX BO3MOXKHBIX
BapUaHTOB.

MoaeaupoBaTh X0/ pELISHUsS 3a/1a4l C IOMOIIBIO PUCYHKA, CXEMBI,
TaOJINIIBL.

IIpuBOAUTH, PAa30UPAaTh, OLIEHUBATH PA3JIUYHBIC PEUICHUS, 3aITUCH
peleHn TeKCTOBBIX 3ajJad.

KpuTnyeckn OeHMBATh NOJIYUYEHHBIH Pe3yJIbTaT, HAXOJAUTh OIIMOKH,

https://fincult.info/teaching/metodicheskie-
materialy/

Karanor 6ecrmaTHoro nudpoBoro
koHTeHTa Ha educont.ru (1C,

npocBenieHne, (Gokcdopa, HOBBIH IHCK)
https://www.yaklass.ru/
https://uchi.ru
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OCYLIECTBISTH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE
YCJIOBHIO.

Harasignasn
reoMeTpHus.
I[psimbie HA
niaockoctu (7 )

ITepniennuKyIsIpHBIC npsiMBbIC.

Hapannem)HI)Ie IIpsAMBbIC.

Paccrosinne Mexay ABymMs TOY-
KaMH, OT TOYKHU IO MPSAMOH, AIu-Ha
IyTH HAa KBaJpPaTHOM CETKE.

ITpumeps! IpsIMBIX B IPOCTPAHCTBE

Pacno3naBaTh Ha  uepTekaxX, pHCYHKaxX ClIydad B3aHMHOIO
PacrmoyoXeHUs ABYX IPSMBIX.

H300paxkaTh ¢ IOMOIIbIO YePTEKHBIX HHCTPYMEHTOB HAHEJIMHOBAaHHON U
KJeT4yaTod Oymare JBe IMepeceKalollHecs! MpsiMble, BE MapajuleabHbIS
npsiMble, CTPOUTH NPSAMYIO, IIEPIECHAUKYJISPHYIO JaHHOM.

IIpuBoAUTH NPUMeEPHI APAUICIBHOCTH U NEPHEHAUKYISIPHOCTH MPSMBIX
B IIPOCTPAHCTBE.

Pacno3naBaTh B MHOIOYrOJIbHUKAX NEPICHAUKYIISPHBIC U MapajjleiibHbIEC
ctoponbsl. HM300paxkaTb MHOIOYIOJIbHUKH C  IIapajUICJIbHBIMU,
NEePIEeHANKYIJISIPHBIMU CTOPOHAMU.

Haxoaurh paccTosHHE MEXAY ABYMs TOYKaMH, OT TOYKHU 10 HPAMOI,
JUIMHY IIyTH Ha KBaJApaTHOW CETKEe, B TOM YHCIIE HCHOIB3Ys IH(POBEIC

pecypchl.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0eCIUIaTHOTO i poBOro
KOHTEHTa Ha educont.ru (1€,

npocBenicHne, (Gokcdopn, HOBBIN HCK)
https://www.yaklass.ru/
https://uchi.ru

Jpo6u (37 1)

OOBIKHOBCHHAsI JIpoOb, OCHOBHOE
CBOWCTBO  NpoOH,  COKpalleHHe
npoOeii. CpaBHEHHE U YHOPSIO-
qUBaHUE OpoOeH.

JecsitmuHble OpoO6W W MeTpude-
CcKasl CUCTeMa Mep.

Apudmetruueckne ICUCTBUSA c
OOBIKHOBCHHBIMH M JCCSATUYHBIMH
POOSIMH.

OtHouieHue. J[lesieHHe B JaHHOM
OoTHOmIEHWH. MacmTad, npomnop-
LS.

I[Tonsitue mnpouenra. Breruucienue
MPOIICHTA OT BEJIMYUHBI U BETUYUHBI
no €€ MPOLEHTY.

Penrenne TEKCTOBBIX 3aja4, CO-
AeprKaIux ApoOU U MTPOIICHTHI.
IIpakthueckass pabdora «OTHO-

II€HHUEe JJIMHBI OKPY>KHOCTH K €&
AAaMEeTpy»

CpaBHMBATHL U YNOPSA0YUBATH ApoOH, BBLIOMPATH CHOCO0 CpPaBHCHHS
npoOeid.

IIpencraBiasiTh JNCCSATUYHBIC IpOOU B BHUJIC OOBIKHOBEHHBIX ApPOOCH U
OOBIKHOBCHHBIC B BHE [OCCATUYHBIX, HCIO0Jb30BATh JIKBHUBAJIEHTHbIE
npecTaBJIeHus APOOHBIX YHUCEN MPU UX CPaBHCHUH, IIPU BBIUUCICHUSIX.

Hcnonb30BaTh OECATHYHBIE APOOM TPH NPeoOpa3OBAHUM BEIHUYUH B
METpUUYECKON cucTeMe Mep.

Boimonnsite  apudmernmyeckne  fgeiicTBHsI ¢ OOBIKHOBEHHBIMH U
JIECSITUIHBIMU JPOOSMHU.

Beruucasith 3HAYSHUs BBIPOXKSHHUH, COAEpKalnX OOBIKHOBEHHBIE U
JeCSITUYHBbIe NpoOu, BBINOJHSITH IpeoOpa3oBaHus JpobOeii, BHIGMpPAThH
cnocod, MNPUMEHATH CBOHCTBa apuPMETHUYECKHX JEUCTBHH I
panroHaJIN3alNy BEIYUCICHUHN.

CocTaBJsITh OTHOIICHUS ¥ IPOIIOPIINHY, HAXOAUTH OTHOIIICHNE BEJIUYHH,
JIeIVTH BEJIMYUHY B TaHHOM oTHomeHun. Haxoautn
IKCINEePUMEHTAJBLHBIM MYTEM OTHOIICHUS JUHI OKPYKHOCTH K €&
UaMeTpy.

HUnTtepnpernpoBaTh MacmTad Kak OTHOIICHHE BEIMYMH, HAXOJAHThH
MaciTad ruraHa, KapThl ¥ BBIYUCIISITE PACCTOSIHUS, UCIIONIB3YsT MacITal.
OO0BACHATH, UTO TaKOE MPOLICHT, YIIOTPEOIATH OOOPOTHIPEYH CO CIOBOM
«IIPOIEHT». BbIpaskaTh NPOLEHTHI B APOOSX W ApOOH B IMPOICHTAX,
OTHOIICHHUE JIByX BEJIMYNHB MPOLIEHTAX.

BbIMUCASTH MPOIEHT OT YHCJa M YHCJIO MO €ro MpoueHTy. OKpyriasith
IpoOYM U MPOIEHTHI, HAXOIUTH IPUOIIMHKSHUST YHUCEIT.

PemiaTe 3ajauyM Ha YacTH, MNPOIEHTHI, MPOMOPLHMHU, HAa HAXOXKICHHUE
apoOu (IIPOIIeHTa) OT BEIWYUHBI U BEIIMYHUHBI 110 €€ npodu (IpOIeHTY),
npob6u (mpoleHTa), KOTOPBIH COCTaBISIET OJHA BEJIMYMHA OT APYroil.
IIpuBoaNTH, pa3doupaTh, ONEHHBATH pa3JIUYHBIC PELICHUS, 3AMHCH
pelIeHni TeKCTOBBIX 3aJ1ad.

N3BiexkaTh MHGOPMANUIO U3 TAOIHI[ U TUarpaMM, HH- TePIPETHPOBATH
TaOJWYHbIC JaHHBIC, ONpeNessiTh HauOoJiblllee M HaHWMEHbIIEE W3

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0CCILIaTHOTO udGpoBoro
KOHTEHTA Ha educont.ru (1C,

npocBenieHne, (Gokcdopn, HOBBIH IHCK)
https://www.yaklass.ru/
https://uchi.ru
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OpeacCTaBJICHHBIX HaHHBIX.

Harasignasi reomerpus.
Cummetpusi (6 )

OceBas cummetpust. LlenTpanbHas
CHUMMETPUSI.
ITocTtpoeHue
duryp.
ITpakTrueckast pabora «Ocesast
CUMMETPUSD).

CUMMECTPHUYIHBIX

CuMMeTpusi B MPOCTPAHCTBE

Pacno3naBaTh Ha uepTekax M M300paKEHHSIX, H300pakaTh OT PYKH,
CTPOHUTH C TOMOIIBIO HWHCTPYMEHTOB GHTYypy (OTpe30oK, JIOMaHYIo,
TPEYrOJIbHUK, MPSMOYTOIBHUK, OKPYKHOCTH), CUMMETPUUHYIO JaHHOU
OTHOCHUTEJIbHO IPSIMOU, TOUKHU.

HaxoauTs npuMepbl CUMMETPUU B OKpy’KaroleM mupe. MoaeanpoBarb
n3 Oymaru pABe (GUIypbl, CHMMETPUYHBIE OTHOCHUTEIBHO TIPSIMOIL;
KOHCTPYHPOBATh I'€OMETPUIECKHEe KOH(PUTYypalllH, HCITOJIb3YsI CBOHCTBO
CUMMETPHUH,B TOM YHCJIE C ITOMOIIBIO ITH(PPOBEIX PECYpPCOB.
HcciienoBaTh CBOWCTBA M3YUYEHHBIX (DUTYD, CBSI3aHHBICE C CUMMETpHUEH,
HCIIOJIB3Ys SKCIIEPUMEHT, HaOJIF0IeHNEe, MOJASIIHPOBAHHUE.
O00CHOBBIBATH, ONPOBEPTaTh C IOMOIIBIO KOHTPIIPUMEPOB yTBEPKIASHUS
0 cuMMmeTpun uryp.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0eCIUIaTHOTO i poBOro
KOHTEHTa Ha educont.ru (1€,

npocBenicHre, (Gokcdopn, HOBBIN HCK)
https://www.yaklass.ru/
https://uchi.ru

Boipaxkenusi ¢ 6ykBamu

(10 g)

IIpumenenne OyKB [JIsl 3alHCH
MaTEMaTHYE€CKHUX BBIPAXKECHUH U

NPEeUI0KECHUM. BbykBeHHBIE
BBIPA>KECHUS u 9HCIIOBBIC
OJACTAaHOBKHU.

BykBeHHBIE paBeHCTBa, HAXOXKICHUE
HEU3BECTHOI'O KOMIIOHEHTA.

Hcenoab3oBaTte OyKBbI UIsi 00O3HAUEHUs] YHCEH, IMIPH  3aIllHCHU
MaTeMaTHYSCKUX YTBEPI>KJICHUI, COCTAaBISATh OYKBEHHBIC BBIPAYKCHUS
0 yCJIOBHIO 3aJavH.

HccnenoBaTh HECIO0XXHBIE YHCIOBBIE 3aKOHOMEPHOCTH, UCIIOIB30BATh
OYKBBI JUIsI MX 3alTHCH.

BbIUHCASAATH YHCIOBOE 3HAYCHHE
3a/laHHBIX 3HAYCHUSIX OYKB.

OyKBEHHOTO BBIPAXCHUSI IIpHU

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0eCIIaTHOTO udGpoBoro
KOHTEHTA Ha educont.ru (1C,

npocBenieHne, (Gokcdopn, HOBBIH IHCK)
https://www.yaklass.ru/
https://uchi.ru

DopMYyITBL. 3anuceiBaTh (opmyJibl: MepuMerpa M IUIONIAAM IPSIMOYTOJIbHHKA,
KBaJpara; JUIMHBI OKPY)KHOCTH, IUIOIIAJH Kpyra; BbINOJHATH
BBIYHCJIEHUSI 110 STUM (hopMyIIam.
CoctaBasitb  (OpPMYJIbI,  BBIPKAIOIIUE  3aBUCHUMOCTH  MEKIY
BEJIMYMHAMH: CKOPOCThb, BpEMsI, pacCTOSIHUE, IIeHa, KOJIWYECTBO,
CTOMMOCTB; IPOU3BOJAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI; BBIITOJHSITH
BBIYMCIICHHS 110 TUM (HopMyJiam.
HaxoauTh HEeM3BECTHBIH KOMITIOHEHT apU(PMETHISCKOT O ASHCTBHSI
Harasignas YeThIpEXYTronbHUK, HpUMeEpHI HN3006paskaTh HA HEJIMHOBAHHON U KJIETYATONH OyMare C NCIOJIb30BaAHUEM https:/_/flncult.lnfo/teachIng/ metodicheskie-
reoMeTpHs. 4eTBIPEXYTOJILHUKOB. TIpsimo- 4epTEKHBIX  HWHCTPYMEHTOB  HYETHIPEX YrOJBbHHUKH C  3aJaHHBIMHU materialy/
Durypbl YT OJIbHUK, KBaapar: CBOMCTBA CBOWCTBaMM: C TlapajUIeJIbHBIMHU, MEPIEHAUKYJISIPHBIMU, pPaBHBIMU Karasnor GecnaTHOro uudposoro
na mockoctn (14 ) CTOPOH, YIJIOB, IUaroHarnei. CTOPOHAMHU, MPSMBIMH yIJIaMU M JIp., PABHOOEJAPEHHBIH TpeyrojbHUK. | KOHTCHTa Ha educontru  (1C,
I[pennarars u 00Cy:KIaTH COCOOBI, AATOPUTMBI IIOCTPOCSHMUSI. npocsewenne, (Qoxcopa, HOBbIH HUCK)
HsmepeHue YTJIOB. Buner hitps:// Kl /
VIO HHKOR HUccnenoBaTh, HCIIONB3YS SKCIIEPUMEHT, HAOJIIOIEHUE, MOJCITUPOBAHUE, ps:iiwww.yaklass.ru
pey ’ cBOMCcTBA IPSIMOYTOJILHMKA, KBajpara, pa30uBaTh Ha TPEYrOJILHUKH. https://uchi.ru
Ilepumerp MHOT'OYTOJIbHHUKA. O0ocHOBBIBATh, ONpOBepraTb C  IOMOIIBIO  KOHTPIPHUMEPOB
ITnomane  durypsl.  PoOpMybl YTBEPXKIACHHUsI O NPSIMOYTOJIbHUKE, KBaJpaTe, Pacmo3HaBaTh BEpPHbBIC U
nepumMeTrpa “ I1Jiomaiau npsAMoO- HEBCPHBIC yTBep){(ﬂeHl/Iﬂ.
YTOJILHUKA. [TpubnmxEéHHOE N3MepsiTh U CTPOUTH C MOMOINBIO TPAHCIOPTHPA YIJIBI, BTOM YHCIE B

H3MEepeHNe TUIomaau Guryp.

ITpakTtuueckasi padora «Ilmomanb
KpyTa».

MHOTOYT'OJIbHUKE, CPABHMBATHL YIJIbl, PAacHO3HABATB OCTpbIC, MpPsIMBIE,
Tymble, pa3BEPHYTHIE yIUIbl. Pacno3HaBaTh, H300pakaTh OCTPOYTOJIBHBIIH,
MIPAMOYTOJIBHBIN, TYNOYTOJIbHBINA, paBHOOEAPEHHBIM, PaBHO- CTOPOHHUU
TPEYTOJbHUKU.

BpIuMcJaATh II€pUMETp MHOTOYIOJIbHHMKA, IUIOIIAJAb MHOTOYI'OJIbHUKA
pa3bueHnemM Ha IPSIMOYTOJIBHUKH, Ha paBHbIC (PUTYPHI,
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UCIIOJIB30BAaTh METPUYCCKUEC CAUHNUIBI UBMCPCHU AJIUHBI U IJIOLIAaaH.

Hcnoab3oBaTh NPUOINKEHHOE H3MepeHHe JUINH U IUIOIA el Ha KJIeT4aTOu
Oymare, TIpUOIMKEHHOEC W3MEPCHUE JUTHHBI OKPY)KHOCTH, ILIOIIATHA

Kpyra.

HonoxurteabHbie U Ienpie uwmcna. Moayns 4ucia, IMpuBoauTs  nNpuUMepPbI WCIIONB30BaHUSI B PCAIBHOH  JKU3HH https://fincult.info/teaching/metodicheskie-
OTpHLATEbHbICYHCIIA reoMeTpHUUYecKasl HMHTEPIPETALlHsl | IOJIOKHTEIbHBIX U OTPULATEIbHBIX YUCE]L. materialy/
(52 u) Moayist. YUCIOBBIE TTPOMEKYTKH. U300pakaTh Ie/Ible YHCia, MTOJOKHUTENbHBIE W OTpUIIaTeNIbHBIe Urciaa | Karamor OeCILTaTHOrO dpoBoro
TOYKAMH Ha YUCIOBOH MPSIMOM, HCHOJB30BATH YUCIOBYIO MPSIMYIO JUISL | KOHTEHTA Ha educont.ru (1C,
TTomosKUTEIbHBIE U OTPHUIATEIbHbBIC N
CpaBHEHUs YHCEI. npocsemenne, (Gokchopa, HOBBIN IUCK)
gucaa. CpaBHEHHE MMOJOKHUTEITBHBIX .
IIpuMeHsiTh NpaBWJA CPAaBHCHUS, YNOPSA0YMBATH IICJIBIC  YHCIIA; https://www.yaklass.ru/
u OTPHLIATEIBHBIX qHCe. : .
. HAXOJAUTH MOIYJb YHCIA. https://uchi.ru
Apudmernueckre elcTBUs ¢
@®opMyJIHPOBATH MPABHJIA BBUUCICHUS C TOJOXHTEIBHBIMH U
ITOJIO’KUTEIBHBIMH u
OTPHUIATEIBHBIMA ~ YUCIAMH, HAXOAHTH 3HAYEHHS YHCJIOBBIX
OTPHLATCILHBIMU THCIAMH. BBIDA>X CHUMN, COMEPIKAMMUX AE€HCTBHUSC MOJOKATSIHHBIMH H
Peurenne TeKCTOBBIX 3a1a4 OTPHUIATEIHHBIMU YHCIIAMH.
IIpuMeHATH CBOMCTBA CIOKEHHS W YMHOKEHHS I IIPeoOpasoBaHust
CYMM M TIPOM3BEICHUM.
IpencraBienue ITpsiMmoyrosibHast cucrema | OOBSICHATL M WLIIOCTPUPOBATH MOHSITHE TPSIMOYTOJIBHON CHCTEMBI https://fincult.info/teaching/metodicheskie-
JAAHHBIX KOOPIUHAT Ha IJIOCKOCTH. KOOPAWHAT Ha IUIOCKOCTH, HCIIOIB30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha materialy/
(10 w) KoopauHaTel TOYKH Ha IUIOCKOCTH, KOOPAUHATHOMN ITIOCKOCTH TOYKH M (DUTYPHI IO 3aJaHHBIM KOOPIUHATAM, Karasor GecmaTHoro udpoBoro
abcuucca U opaUHAaTa. HaXO0UThKOOPJAUHATHI TOYEK. KOHTEHTA HA educont.ru (1C,
CronbuaTsie u kpyrospie | YUurarb croiabyarble M KPYrOBBIC [UarpaMMbl, HMHTepuperuposarh | TPOCBCIICHHS, dokcops, HOBBIH HCK)
JMarpaMMBbI. JIAHHBIE; CTPOMTH CTOJIGYATHIE UATPAMMBL. EEPSZ wvr\]/yv.yaklass.ru/
s:/luchi.ru
IMpakTuyeckas padora «IlocTpoeHue Hcnosb3oBarh WHMOPMANMIO, [PEICTABICHHYIO B TabiMIax, Ha P
JMarpaMm». auarpaMMax Ul PelIeHHs] TeKCTOBBIX 3amad W 3afad W3 peaabHOH
Penienue TEKCTOBBIX 3ajiad, CoO- KHUSHHU.
JIEpoKaIUX  JaHHbIE, T[IPEIACTaB-
JIeHHBIE B  Ta0iIWIax W Ha
JauarpamMmax.
Harasguas ITpsIMOYTOJILHBIN TTapaslyICIICITUITIC]T, Pacno3HaBaTh Ha Yeprekax, pUCYHKaX, ONMUCHIBATH TUPAMHJLY, [IPU3MY, https://fincult.info/teaching/metodicheskie-
reoMeTpHusi. Ky6, mpusMa, nHUpaMHaa, KOHYC, MUWINHAP, KOHYC, IIap, W300paxkaTh WX OT PYKH, MOAEJIHPOBATH W3 materialy/
Durypsl LHJIAHIAP, map u cepa. OyMaru, MmiIacTUJINHA, MPOBOJIOKU U Jp. [IpUBOAUTH MpUMepPBI 0OOHEKTOB Karanor OecraTHOrO u(ppoBoro
B NPOCTPAHCTBE H306paskeHne MPOCTPAHCTBEHHBIX | OKPYXKAIOLIEro MUPA, MMEIOMMX (OPMBI HA3BAHHBIX TEII. KOHTEHTa Ha educont.ru (1€,
(134) dburyp. ITpumepst pa3BEPTOK Hcnonb30BaTh TEPMHUHOJOTHIO: BepmmHA, peOpo, TpaHb, OCHOBAHMHE, IpocBellenye, (POKCHOpA, HOBBIA THUCK)
q .. .
MHOTOTPAHHHKOB, LHJIMHApPAa ¥ | BBICOTA, PaJnyC M JUAMETP, pa3BEPTKA. https://www.yaklass.ru/
KOHyca. M3yuaTh, WCHONb3ysl  SKCIIEPUMEHT, HabmomeHue, usMepenume, | hitps://uchi.ru

[MpakTuueckas pabora «Co3maHue

MoJiesien MIPOCTPAHCTBEHHBIX
duryp».

IMTousitue 00BéMa; SAUHUILIBI
n3mepeHust oopéma. O6BEM MpsiMO-
YTOJIBHOTO napasuiesenune;ia,

KyOa, ¢popmynbl 00bEMa

MOJEJIMPOBAaHUE, B TOM YHCJI€ KOMIBIOTEPHOE, U ONMUCHIBATH CBOMCTBA
Ha3BaHHBIX TEJI, BBISABJATH CXO/XTBA U Pa3IMUMs: MEXIY MUPAMHUION U
NPU3MON; MEXKIY LMIMHAPOM, KOHYCOM M ILIapOM.

Pacnmo3naBaTts  pa3BEPTKU napasiesenunena, Ky0Oa, IpPHU3MBI,
NUPaMHUIbI, KOHYCa, LWJIHHAPA; KOHCTPYMPOBATh [aHHbIC Tejla U3
pa3BEPTOK, co31aBaTh X MOJEIIH. Co3naBathb MO eI

MIPOCTPAHCTBEHHBIX (puryp (M3 OymMaru, NpoBOJIOKH, TUIACTHIIMHA U JIP.)

HN3mepsiTh HA MOJENSIX: JUIMHBI pE0ep MHOTOTPAaHHHUKOB, THaMeTp IIapa.
BopIBoaHTH (popMy 1y 00BEMA IPSIMOYTOIHHOTO MApAJIISICITUITE IA.
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BbruucaaTs mo ¢popmyaamMm: 00bEM MPSIMOYTOJIBHOTO MapauieieIuIe/1a,
Ky0a; MCIIOJIb30BaTh €AMHUIIBI U3MEPEHUSI 00bEMA; BBIYMCIATH O0BEMBI
TeJI, COCTAaBJCHHBIX U3 KyOOB, MapasiejIelUIIeIOB; pelaTh 3aJavu C
peaTbHBIMH JTaHHBIMH.

IToBTOpEHME,
O06o0menne,
Cucremaru3zanms
(2049)

IToBTOpEHNE OCHOBHBIX MOHATUN
1 METOJIOB KypcoB 5 u 6 kiaccos,
06001mIeHne U cucTeMaTH3aIys
3HAHUHN.

BbluncasiTh 3HAUEHUS BRIPAXKEHUH, COJIep KallluX HaTypaJibHbBIE, IEeNbIe,
MOJIOXKUTEJIFHBIE M OTPHUIATEIIbHBIC YHCIIa, OOBIKHOBEHHBIE U
JECATHYIHBIE ApOOH, BBIIIOJHSTE IIPEOOpa30BaAHUS UUCEI U
BBIPAYKCHUIL.

Bbi0upaTh c 110 € 0 0 CpaBHCHHS YHCEN, BEIYUCICHUM.

IIpuMeHsATH cBOMCTBA apHU(PMETHICCKUX JEHCTBHH JUIsl pallMOHAIU3AIIHHA
BBIYMCIICHUI.

Pemarnb 3aaavM u3 pea.m,Hoﬁ KU3HU, IPUMCHATHh MATEMATUYCCKUEC 3HAHUA
JUISL peIICHUs 3a4a4 U3 JPpYrux npeamMeToB.

Pemats 3a1a4u pa3HbIMHU CIIOCO0AMHU, CPABHUBATDH, BHIOUPATH CIOCOOBI
peleHus 3agad.

OcyuecTBJIATH CaMOKOHTPOJIb BbINOJIHSI€MbIX aeicTBU "

CaMoOIIPOBEPKY pe3y/ibTAaTa BbINOJHsAEMbIX AelCTBHIA.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0eCIUIaTHOTO i poBoOro
KOHTEHTa Ha educont.ru (1€,

npocBenicHre, (Gokcdopn, HOBBIN HCK)
https://www.yaklass.ru/
https://uchi.ru

6 -ble KjIaccehl (¢ yriay0JeHHbIM H3ydeHHeM MaTeMaTuku) (2384)

HazBanue paznena
(TembI)
Kypca (YHCJI0 4acoB)

OcHoBHOe conep:kaHue

OcHOBHBIE BH/bI 1eSITEJIbHOCTH 00y4aI0IUXCS

20P

HartypanbHble ynciaa
(30 u)

Apudmerndeckue nercTBus c
MHOTO3HAYHBIMH HaTypaJIbHbIMHU
qucnamMu. YHUCIOBBIE BBIPAKCHUS,
MOPSIIOK JASHCTBUM, MCIIOJIb30BaHUE
CKOOOK. OKpyTJeHHE HaTypaIbHBIX
YHCEeIl.

Jenurenn W KpaTHBIC YHCIA;
HAauOONbNINI OOWMI [EJIUTENb U
HanMEHBIIIee 001Iee KpaTHOE.

Pa3noxxenue uyuciaa Ha HOPOCThIE
MHOXHUTCIIN. }leHI/IMOCTI) CYMMBI "
npousBeneHus. Jlenenue c

OCTATKOM.

Penrenne TeKCTOBBIX 3aad.

BoinoaHsaTh apudMeTnueckne AedcTBHSI C MHOTO3HAYHBIMU
HaTypaJIbHBIMH YNCIIAMH, HAXOAUTh 3HAYEHHUS YHCIIOBBIX BBIPAKEHHUH CO
CKOOKaMH U 0e3 CKOOOK; BHIYUCAATH 3HAUEHUs BEIPAKCHUM, COASPIKAIINX
cTenieH!. BBINOJIHATH NPUKUAKY U OLleHKY 3HAYCHHUIT YHCIOBBIX
BBIPQYKEHUM, NPUMEHSATH NPUEMBI POBepKH pesyibrara. MUcnob3oBaTh
NPHU BLIYMCICHUAX IIEPEMECTUTEIBHOE U COUETATEIbHOE CBOHCTBA
CJIOKEHUS M YMHOXKEHUSI, paclpeieIUTEeIbHOE CBOHCTBO YMHOKEHUS
OTHOCHUTEJIBHO CIIOKEHUsI, CBOHCTBa apu(pMETHYECKUX EeHCTBUH.

HcciienoBaTh YUCIOBBIC 3aKOHOMEPHOCTH, IIPOBOIUTH YHCIOBBIE
9KCIIEPUMEHTBI, BBI/IBUTATh U 000CHOBBIBATH THIIOTE3bI.
DopMyJIHPOBATH ONPeIeTeHHs JACIUTEIS U KPATHOr0, HAHOOJIBIIIETO
OGIIEro IeJIUTENsT H HAUMEHBIIIErO O0IIErOKPATHOTO, IIPOCTOrO U
COCTaBHOTO YHCEJI; UCITOJIb30BATh 3TH IMOHSATHUSI IIPU PEIICHUH 3aad.
IpuMeHSITH AJTOPUTMBI BHIYUCIIEHNSI HAUOOJIBILIETO OOIIETO JASIUTENS U
HauMCHBIIICTO 06mero KpaTHOro ABYX YHCECJI, AJITOPUTM Pa3JI0KCHUA
qHUCIIa HAa TPOCThIE MHOKHUTEITH.

HcciienoBarh yciioBus aenuMocty Ha 4 u 6. UcciieioBaTh, 00CYKIATH,

https://fincult.info/teaching/metodicheskie-
materialy/

Karanor 6ecraTHoro mudpoBoro
koHTeHTa Ha educont.ru (1C,

npocBemnieHne, (Gokcdopn, HOBBIH IHCK)
https://www.yaklass.ru/
https://uchi.ru
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¢opmypoBaTh H 000CHOBBLIBATH BBIBOJ O YETHOCTU CYMMBI,
MPOU3BECHUS: IBYXYETHBIX YHUCEN, JIBYX HEYETHBIX YMCIIC, YETHOIO U
HEUYETHOI'O YHCEJI.

HccaenoBatb CBOMCTBA JEJIMMOCTU CyMMBbI U HPOU3BEJICHUS YHCEN.
IIpuBoaMTHL NPUMeEPbI YUCEN C 33JaHHBIMU CBOMCTBaMH, Paclio3HaBaTh
BepHbIE¢ U HEBePHbIE YTBEP)KJIEHUs O CBOMCTBAX YUCEN, ONIPOBEPrarb
HeBepHblIe YTBEPIKIAEHMS C ITOMOILbIO KOHTPIPUMEPOB.

KoncTpynpoBats MmaTeMaTH4eCKuUe NMpeIJI0KeHUs C TOMOIIBIO CBS30K «1»,
U, «ECJH..., TO...».

PemraTh TEKCTOBBIC 3aJ1a4M, BKIIOYAIOIINEC TOHATHS ASIUMOCTH,
apuPMETHICCKUM CITOCOOOM, HUCIIOIL30BAaTh ITepebop BCEX BO3MOXKHBIX
BAapUaHTOB.

MopaeaupoBaTh X0/ PEIICHUs 3aJa41 C IIOMOIIBIO PUCYHKA, CXEMBI,
TaOJIULIBI.

IIpuBoauTkH, pa3dupaTh, OLEHUBATH PA3TUIHBIC PEIICHUS, 3alTUCH
pemeHu TEeKCTOBBIX 3a/Jad.

Kputnuecku olieHUBATh MTOyYE€HHBIH PE3yJIbTaT, HAXOAUThH OIINOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIsl OTBET HA COOTBETCTBUE
YCIOBHIO.

Harnsignas
reomMeTpHsi.
IIpsiMble Ha
niockoctu (7 9)

ITepniennuKyJIsIpHBIC
ITapannenbpHble IpsIMBIE.

npsiMBIC.

Paccrossnme Mexay aByMs TOd-
KaMH, OT TOYKHU IO MPsIMO, AJIWHA
NyTH Ha KBaJIpaTHOM CETKE.

IIpuMeps! NPsIMBIX B IPOCTPAHCTBE.

Pacno3naBaTh Ha  UepTekaxX, pPHCYHKaxX CiIydal B3aHMHOTO
pacrnoyoXeHus ABYX IPsSIMbIX.

HN300pakaTs ¢ NOMOLIBIO YePTEKHBIX HHCTPYMEHTOB HAHCIUHOBAHHON H
KJeT4aTod Oymare JBe IepeceKalolnHecs! MpsiMble, JBE MapajuIeIbHBIC
psiMble, CTPOUTH MPSAMYIO, IIEPIECHAUKYJISIPHYIO JaHHOM.

IIpuBoAUTHL NPpUMePbI MaPAILIETBHOCTH U MEPIEHINKYISIPHOCTH TPSMBIX
B IIPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYroJIbHUKaX MEPIEHAUKYIISPHBIE U MapajjlesibHble
ctopoHbl. HM300paxkaTb MHOIOYyroJbHHUKH C  IapajUleJIbHBIMU,
HEePIeHANKYIJISIPHBIMH CTOPOHAMH.

Haxoaurhk paccTossHUE MEXAYy ABYMs TOYKaMH, OT TOYKH 10 HPSAMOIL,
JUIMHY MyTH Ha KBaJPaTHOW CETKE, B TOM YHCIIE HUCHOIb3Ys LH(PPOBEIC

pecypchl.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0ecIIaTHOTO nudgpoBoro
KOHTEHTa Ha educont.ru (1C,

npocBenicHue, (Gokcdopn, HOBBIN HCK)
https://www.yaklass.ru/
https://uchi.ru

Jpoou (32 1)

OOBIKHOBEHHasA JIpoOb, OCHOBHOE
CBOIMCTBO  OpoOHM,  COKpalleHHE
npobeii. CpaBHeHHE U YIOPSIO-
quBaHUE IpoOeH.

JecsituuHble ApoOM W MeTpude-
cKasi cucTtema mep.

Apudmernueckue JeUCTBUA c
OOBIKHOBEHHBIMH M JECSITUYHBIMH
POOSIMH.

OtHoureHue. JlejeHne B JaHHOM
OoTHOUmIEHWH. MacmTad, npomnop-
LIHST.

CpaBHUBATh M YNOPAAOYUBATH JpOOH, BBIGHPATH CHOCOO CpaBHEHHMS
npoOeid.

IIpencraBiasiTh JNeCSATHYHBIC IpOOU B BHUJC OOBIKHOBEHHBIX APOOCH uU
OOBIKHOBEHHBIE B BHE [ACCATUYHBIX, HMCI0Jb30BATh JIKBHUBAJIEHTHbIE
MpeacTaBJIeHus APOOHBIX YUCENT MPU UX CPABHCHUH, MPHU BBIUUCICHUSIX.

Hcnonb3oBaTh JeCSATUYHBIE NPOOM INpH IIpeoOpa3OBAaHWHM BEIIMYUH B
METPUUYECKON CUCTEME MEP.

BbinoyiHATE  apu¢MeTruyeckue JeiicTBUS ¢ OOBIKHOBEHHBIMH U
JIECSITUIHBIMU JPOOSMHU.

BbIYHCIATE 3HAUYEHUs] BBIPAXKEHUI, COIEpIKAIIUX OOBIKHOBEHHBIE H
JecsITUYHbIe NpoOu, BBINOJHITH IpeoOpa3oBaHus JIpobeii, BHIGMpAThH
cnocod, MNPUMEHATH CBOHCTBA apUPMETHUYECKUX JECUCTBHU I
panuroHaIU3aIU1 BEIYUCICHUN.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0eCIIaTHOTO udpoBoro
KOHTEHTa Ha educont.ru (1C,

npocBemnieHne, (Gokcdopn, HOBBIH IHCK)
https://www.yaklass.ru/
https://uchi.ru
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ITousitTue npouenra. Beruucinenue
MHPOLEHTA OT BEJIMYUHBI U BEJIUYUHBI
o €€ MPOLIECHTY.

Penrenne TEKkCTOBBIX 3aaad, CoO-
Aep KalluxX JOpOOH U TMPOIEHTHI.
ITpakTtrueckast pabdora «OTHO-
IICHUE JJIMHBI OKPY’KHOCTH K €&
JAaMETPy»

CocTaBJIsITh OTHOLICHHUS U IPOIIOPLIMH, HAXOAUTH OTHOLICHUE BEJIUYHH,
JIEIUTH BEJIMYUHY B TaHHOM oTHomeHun. Haxoautn
IKCHEPUMEHTAIBHBIM MYTEéM OTHOIICHUS JUHI OKPYKHOCTH K €&
HaMeTpy.

HHurepnperupoBarh MacumTad Kak OTHOUICHHE BEJIMYMH, HAXOJUTh
MacmTal IJIaHa, KapThl U BBIYUCIISITh PACCTOSHUS, UCIOJIB3Ys MacIITao.
OOGBACHATH, 9YTO TAKOE IPOICHT, YIIOTPEOIATE 000POTHIPEYH CO CIOBOM
«IPOIEeHT». BpIpaskaTh NPOLEHTHI B APOOSX W ApOOH B IPOICHTAX,
OTHOILICHUE ABYX BEJIMYMHB MPOILCHTAX.

BBIYMCJAATH MPOLIGHT OT YMCJA U YUCIO IO €ro MpoueHTy. OKpyriasThb
JpOOU M IPOICHTHI, HAXOAUTH NPUOIIMIKEHUST YHCEII.

Pemath 3aja4M Ha YacTH, NPOLICHTHI, IPOIOPIHH, HA HAXOXKICHUE
npo6u (TIpoIeHTa) OT BEJIWYWHBI U BEJIWYHUHEI 110 €€ npobu (IIpOLeHTY),
apoOu (IpoIeHTa), KOTOPBIM COCTaBISET OJHA BEJIMYMHA OT JPYroi.
IIpuBoaUTH, Pa3dUpaTh, OUEHUBATH DPA3JIMYHBIC PEIICHUS, 3aIlHCH
pelIeHU TeKCTOBBIX 3aJ1ad.

H3Biexats uHGoOpMaNUI0 U3 TabINUI U AUarpamMM, MH- TepHPETHPOBATH
TaOJWYHBIC JaHHBIC, OIIPENe/sITh HauOoJIbIlee M HaWMEHbBIIEe W3
MIPEICTaBJICHHBIX JTaHHbIX.

Harasignas reomerpus.
Cummetpusi (6 u)

Ocesasi cumMmeTpus. LlenTpanbHas
CUMMETPUSI.
ITocTpoenue
duryp.
ITpakTuueckas pabora «OceBast
CHUMMETPHS.

CUMMECTPUYIHBIX

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacno3dnaBaTh Ha 4epTekax W H300paKCHHUAX, H300paskaTh OT PYKH,
CTPOMTH C IIOMOIIBIO HMHCTPYMEHTOB GUrypy (OTpE30K, JIOMaHYIo,
TPEYrOJbHUK, HPSMOYTOIBHUK, OKPY)KHOCTH), CUMMETPUYHYIO JaHHOU
OTHOCHUTEJIBHO MPSIMOM, TOYKH.

HaxoauThs NpuMepbl CHMMETPUH B OKpYJKaroleM Mupe. MoaeaupoBaTh
n3 Oymarn paBe (QUIypbl, CHMMETPHYHBIE OTHOCUTEIBHO TMIPSIMOI;
KOHCTPYHPOBATH I'€OMETPHYECCKHE KOH(PUTYypallUH, UCITOIB3YsI CBOMCTBO
CUMMETPHUHU,B TOM YHUCJIC C TOMOIIBIO U(POBBIX PECYPCOB.
HUcciaenoBaTh CBOWCTBA M3YyUYEHHBIX (DUT'Yp, CBSI3aHHBIE C CHUMMETpHEH,
HCTIONIB3Ys DKCIIEPUMEHT, HaOII0IeHNEe, MOJICINPOBaHHE.
OG00CHOBBIBATH, ONPOBEPTATH C IIOMOIIBIO KOHTPIIPUMEPOB yTBEPIKISHUS
0 cUMMeTpuu Quryp.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0ecIIaTHOTO nudpoBoro
KOHTEHTA Ha educont.ru (1C,

npocBenieHne, (Gokcdopn, HOBBIH IHCK)
https://www.yaklass.ru/
https://uchi.ru

Beipaxkenunsic 6ykBamu

(6 w)

ITpumenenne OyKB OJIsi  3alHUCH
MaTeMaTU49eCKNX BBIpAXXEHUH U

IpeIoXKEeHUHN. BbykBeHnHbIe
BbIPAXKECHUs u YHCJIOBBIE
IOJICTAHOBKH.

ByxBeHHBIE paBeHCTBa, HAX0XKICHUE
HEW3BECTHOT'O KOMITOHEHTA.
DopmyIbl.

Hcnoan3oBaTh ﬁyKBbI JJIs1 0003HaYEHUST quceia, Inpvu  3amnmcu
MaTeMaTHU4YCCKHUX yTBep)K,HeHPIﬁ, COCTaBJIATH 6yKBCHHI>Ie BBIDAXCHUA
10 YCJIOBHUIO 3aJ1a4U.

I/ICCHGHOBQTL HECJIOXKHBIE YHUCIIOBBIE 3aKOHOMEPHOCTH, UCITOJIb30BATh
6yKBI>I JJI1 UX 3aIIMCH.

BpIuMcasiTh 4YHCIOBOEC 3HA4YCHUEC
3aZ1aHHBIX 3HAYCHUAX 6yKB

6yKBCHHOFO BBIPpaXXCHUS npu

3anucbiBaTh (OPMYJBI: TepUMETpa U IUIOIIAAM MPSIMOYTIOJIBHHKA,

KBajZpaTta; JUIMHBI OKPYXKHOCTH, IUIOIIAJH Kpyra; BbINOJHATH
BBIYHCJIEHHS 110 3TUM (hopMyIaMm.

CocTaBiasaTh  (GOpPMYJbI, BBIPAXKAIOIIHE  3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOPOCTh, BpPEMs, pacCTOSIHME;, IIeHa, KOJIWYECTBO,

CTOMMOCTB; HPOHU3BOJAUTEIILHOCTD, BpeMs, 00bEM paOOTHI; BBINOIHSATH
BBIYUCIICHHUS 110 3TUM GOpMyJIaM.

HaxoauTh HEU3BECTHBIA KOMIIOHEHT apH(bMeTPI‘IeCKOFO,HefICTBHH

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor OecIIaTHOTO nudgpoBoro
KOHTEHTa Ha educont.ru (1C,

npocBeniecHne, (Gokcdopa, HOBBIN HCK)
https://www.yaklass.ru/
https://uchi.ru
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Harasignas
reomMeTpusl.
Durypsl

Ha miockoctu (14 4)

YeThIpEXYTrOJIbHUK, IpUMepbL
4YeThIPEXYTOJIbHUKOB. IIpsamo-
YTOJIBHUK, KBaJpaT: CBOMCTBa
CTOPOH, YIJIOB, AMaroHajeu.
HN3mepenue YTJOB. Bunst
TPEyroJbHUKOB.

ITepumetp MHOT'OYT'OJIbHUKA.
ITnomane  ¢purypsel.  Dopmyibl

JUTHHBI OKPY>XHOCTH M IUIOIIAIHA
kpyra. [TpubnmkéHHOE H3MEpPEHHE
mromanu GUryp.

ITpaktrueckast pabora «IImomane
KpyTay.

HN300pakaTh Ha HEIMHOBAHHOM M KjeT4aTONW OyMare ¢ UCIIOJIb30BaHUEM
YepTEKHBIX  HMHCTPYMEHTOB  YETBHIPEX YrOJBHUKU C  3aJaHHBIMU
CBOWMCTBaMH: C IMapajuleIbHBIMH, IEPICHIUKYIJSIPHBIMHA, pPaBHBIMU
CTOPOHAMH, MPSIMBIMHM YTJIAaMH U Jp., paBHOOEAPEHHBIH TPEyroJbHHK.
IIpeanarath u 006CyxkAaTh COCO0bI, AJITOPHUTMbI IOCTPOCHUSI.
HcceaenoBarh, HCTIONB3Ys SKCIIEPUMEHT, HAOIIOA€HIE, MOJIEINPOBAHHE,
CBOMCTBA IIPSIMOYTOJIPHHKA, KBajpara, pa30MBaTh Ha TPEYrOJIHLHUKH.
O00CHOBBIBATh, ONPOBEPraTb C  IIOMONIBIO  KOHTPIPHUMEPOB
YTBEPXKICHUSI O MPSIMOYTOJIbHUKE, KBaJpaTe, Pacmo3HaBaTh BEpPHBIC U
HEBEPHBIEC YTBEPIKICHUSI.

HM3mMepsiTh M CTPOUTHL C MOMOIIBIO TPAHCIIOPTHPA YIJIBI, BTOM 4HCIIE B
MHOTOYTOJbHUKE, CPABHUBATH YIJIbl; PacHO3HABAaTh OCTpPBIC, MpPsIMBIE,
TyIble, pa3BEPHYTHIC YIibl. Pacnmo3naBaTh, H306pakaTh OCTPOYTOJIHHBIMH,
NPSIMOYTOJIBHBIM, TYIOYTOJIBHBIA, pPaBHOOEIPEHHBIH, pPaBHOCTOPOHHUN
TPEyTOJILHUKH.

BbIluuCaAATE NEPUMETP MHOIOYTOJIBHUKA, IUIONIAJb MHOIOYI'OJIbHHUKA
pa3bueHneM Ha IPSIMOYTOJIBHUKH, Ha paBHbIE (DUTYPHI,
HCIIOJIF30BAaTh METPUISCKHUE €TUHHIIBI H3MEPEHUS JTUHBI U TUIOIIATH.

HUcnoab3oBaTh NpudanKEHHOE H3MepeH e JUTUH U IUIOIIaAe Ha KiIeT4aTol
Oymare, TpuUOIMKEHHOE W3MEPEHHE [UIMHBI OKPY>KHOCTH, IUIOIIAAHA

KpyTa.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0ecIIaTHOrO nudposoro
KOHTEHTa Ha educont.ru (1€,

npocBenicHre, (Gokcdopn, HOBBIN HCK)
https://www.yaklass.ru/
https://uchi.ru

IMoao:kuTeIbLHBIE H
0TpUIATEILHbIE YHCIA

(40 g)

Ilensle uymcna. Mopgynp uymucia,
TEOMETpHUYECKasi HHTEpIpeTaus
Moayisi. UuCIOBBIE MPOMEKYTKH.

[lonmoxxutenpHble U OTpULIATEIbHbIC
yucna. CpaBHEHUE MOJIOKUTEIBHBIX
u OTpHIIATEIILHBIX qHCen.
Apudmerndyeckue aeucTBUA €
MOJIOKUTEIIBHBIMU "
OTPHUIATEIILHBIMH YHCIIAMH.

Penrenne TeKCTOBBIX 3a1a4d

IIpuBoauTs  HpHMepbl  HCHOJB30BAaHUSA B
ITOJIOKUTEIBHBIX U OTPUIATEIbHBIX UHUCEIL.
HN300pakaTh Liedble YHCIa, MOJ0KUTEIbHBIC U OTPUIATEIIbHBIC YHCIIA
TOYKaMH Ha YHUCJIOBOH MPSIMOH, HCHOJIb30BATh YHCIOBYIO MPSIMYyIO IJIS
CpaBHEHUS YHCEIl.

IIpuMeHsAITL MNpaBUIA CpPaBHEHUS, YNOPAJOYUBATH IIEIbIC
HAXOIUTh MOJYJb 4YMCIIa.

dopmMyIMpoBaTh NPABWJIA BBIYUCICHUA C  MOJIOXKUTEIBHBIMU U
OTpULATEJIBHBIMU ~ 4YHMCJIAMH, HAaXOAUThb 3HAYEeHUS] YHCJIOBBIX
BBIpa>X€HUM, coaep)aUUX AEHCTBUSC MNOJTOKUTEIBHBIMU U
OTpHULATEIIBHBIMU YHUCJIAMMU.

peanbHON JKU3HU

qHCIIa;

IIpuMeHATH CBOMCTBA CIIOXKEHHS W YMHOMCSHUsI JUIsI TTpeoOpa3oBaHMUs
CYMM U IIPOU3BEICHUMN.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0ECIIaTHOTO udGpoBoro
KOHTEHTA Ha educont.ru (1C,

npocBenieHne, (Gokcdopn, HOBBIH IHCK)
https://www.yaklass.ru/
https://uchi.ru

IIpeacraBienue
JaHHBIX

6w

IIpssmoyromnbHas cucreMa
KOOpAWHAT Ha IUTOCKOCTH.
KoopauHaTtel TOYKM Ha TUIOCKOCTH,
aOcrucca U opaUHaTA.

CronbuaTtsie u
JTHArpaMMBI.

KpyTOBBIC

IIpakTraeckast padora «IlocTpoenme
JguarpamMm).

Pemmenne TEeKCTOBBIX 3aaa4, CO-

JAepoKalluxX JaHHbIE, M[peacTaB-
JEHHBIE B  TaOmMIax U Ha
auarpamMmax.

OOBSICHATL M MIIOCTPHPOBATL MOHSITHE TPSIMOYTOIBHON CHCTEMBI
KOOPAWHAT Ha IJIOCKOCTH, MCIOJIB30BAaTh TEPMHHOJIOTHIO; CTPOUTH Ha
KOOPJAWHATHOW MJIOCKOCTH TOYKH U (PUTYPHI IO 38JaHHBIM KOOpJANHATaM,
HaXO0JUThKOOPJAUHATHI TOYEK.

Yurate crosOuYaThle W KPYTrOBBIE JHArpaMMbl; HHTEPHPEeTHPOBATH
JTaHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBIL.

Hcnoan3oBarts uHGOPMANMIO, TIPEACTaBISHHYIO B Tabnumax, Ha
auarpamMMax JUIsi pelIeHHs TeKCTOBBIX 3a7ad M 3aJad U3 pearbHOU
JKU3HU.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor OecIIaTHOTO nudgpoBoro
KOHTEHTa Ha educont.ru (1C,

npocBeienne, (Gokchopa, HOBBIA ANUCK)
https://www.yaklass.ru/
https://uchi.ru
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Harasignas
reomMeTpusl.
Durypsl

B IIPOCTPAHCTBE

(CR))

IIpsAMoyropHbIN HapajuleaeIIuIe],
Ky6, mpu3Ma, NDHpamMuaa, KOHYC,
HATAHIDP, map u cepa.
M3o6parkeHne NPOCTPaHCTBEHHBIX
duryp. IIpumepsr pa3BEPTOK
MHOTOTPAaHHUKOB, LWIHHApA U
KOHYca.

[IpakTuueckas pabota «Co3naHue
Moeeit MIPOCTPAHCTBEHHBIX
uryp».

ITousitue 00BéMa; € IMHUIIBI
n3MepeHus: o0bpéma. OO0BEM HIpsiMO-
YTOJIBHOT'O napaniesenunea,
KyOa, ¢popmynbl 00bEMa

Pacno3HaBaTh Ha 4yepTexax, pUCYHKaX, ONUCBIBATH ITUPaMHIY, [IPU3MY,
LWIMHAP, KOHYC, IIap, M300paskaTh UX OT PYKH, MOJEJHPOBATH M3
OyMaru, IiacTUJIMHA, TPOBOJIOKU | 1p. [IpMBOAUTHE NpUMepPbI 0OBEKTOB
OKPY’KaIoIIero MHpa, UMEIOMUX (GOPMbI Ha3BaAHHBIX TEl.

Hcnonb30BaTh TEPMHUHOJOTHIO: BepliMHA, peOpo, TIpaHb, OCHOBAHHE,
BBICOTA, paJUyC W AUaMeTp, pa3BépTKa.
H3yyaTh, HUCHONb3ys  SKCIEPUMEHT,  HaOIIOJEHHE,  U3MEepeHHe,

MOJCIMPOBAHUE, B TOM 4YHUCJIEC KOMIIBIOTEPHOE, U ONHMCHLIBATHL CBOMCTBA
Ha3BaHHBIX TeJ, BBISBJATH CXOLTBA U PA3JIHYUA: MEXIY MUPaAMUION U
MPU3MOI; MEXKTy HHUINHIPOM, KOHYCOM M IIapOM.

Pacno3naBaTth  pa3BEPTKH  mapajulesienuIiena, KyOa, IPHU3MEL,
MUpaMuIbl, KOHYyCa, IWUIMHApPA; KOHCTPYMPOBATH [aHHBIC Tejla W3
pa3BEPTOK, CcO31aBaTh Ux MOJEJIH. Co3paBarthb MO/ eJIN

MIPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, MpoBOJIOKH, IUIACTHUIIMHA U AP.)

H3MepsTHL HA MOAEJISIX: JUTUHBI pEOep MHOTOTPAaHHUKOB, TUAMETP IIapa.
BreiBouTH (hopMysry 00BEMA IPSIMOYTOILHOTO MTapajijiesIeuIIe 1a.

BbiuucaaTs no gpopmyiiam: 00BEM NPSIMOYTOJBHOTO MapaieieIuIe 1a,
Ky0a; MCIOJIb30BaTh €IUHUIIBI U3MEPEHHsI 00bEMA; BBIYUCIASATE 00BEMBI
TEJI, COCTABJICHHBIX U3 KyOOB, IMapajjieleNuIIeoB; pemaTh 3aJa4du C
peaTbHBIMU JAHHBIMU.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0ecIIaTHOrO nudposoro
KOHTEHTa Ha educont.ru (1C,

npocBenicHre, (Gokcdopn, HOBBIN HCK)
https://www.yaklass.ru/
https://uchi.ru

3a crpanuuaMu
yaeOHMKa MaTeMaTHKH

(684)

W3yqaem MeTOIbI MOMCKA BBIUTPHINTHBIX
cutyauuil. [lpumensiem meron «Pemenue
¢uryp omHuM pocyepkom.. M3yuaem
meton IpadoB. Pemenme 3amau ¢
TIOMOIIBIO TpadoB.

KoHcTpyupyeMm 3amaum Ha paszpe3aHue U
3aJaud  CO  CNHUYKaMU (COMYKH U
KBaJIpatsbl. Pemmaem 3aJauu Ha
MOJICTINPOBAHAE TEOMETPHIECKUX (uryp.
Dopmupyem MIPOCTPAHCTBEHHOE
TIpe/ICTaBICHNE 0 TeOMETPHIECKIX

¢urypax.

Pemraem 3amaun  Ha  «PaccraHoBKH-
nepekiaapiBaHus». PeleHue 3amad  Ha
«IlepenuBaHus,  JENEKH, IEPENPaBbL.
Pemenne crapuHHBIX 3aJa4 Ha 4YacTH U
npobu. Pemrenne 3aga4 Ha oOpaTHBIH X0,

Apudmerndeckne peOyCHI.

Mopgeanpyem, CpaBHUBaeM (GUTYpPBI, YIUMCS HepeKpanuBaTh GUIYPhI LIS ONYICHUS
pelIeHus 3a1auu.

H3yuyaem 3axoHOMepHOCTH 1 cBolicTBa JIncta Mébuyca.

Yuumest
pelieHus.

AHAJIM3UPOBAThb, BbBIABUIaTb TI'HIIOTE3bl, BbLIIBUIaThb PpPeE3yJabTaT

DopmupyeM yMeHHE CITymaTh APYT APYTa U MPUXOJUTH K BEPHOMY PEIICHHIO COBMECTHO

Yuumest BBIIEIATh PE3YNbTAT PEUICHHS TIPUMEHSIEM CII0C00 MepeKIaAbIBaH s 15
pelIeHus 3a1a4.

Yuumcs pa60TaT1> C TCKCTOM 3ala4uu U HAXOAUTh BepHBIﬁ cIoco6 peuICHUA 3a1avu.

https://uchi.ru/~ o6pasoBaresnpHast
mwiatdopma Yuu.py (
Jlabopartopus. Yaumcs peniath
OJIUMITHA/THBIC 33/1a4H)

3aHMMAaTeIbpHas MaTeMaTUKa,
JIOTUKA JIJIs jieTer 4-12 ner:
HHTEPECHBIE MATEMATHICCKUE

3aaun u 3aaanus (logiclike.com)

IToBTOpEHME,
O0600menue,
Cucremaru3anus
(20u)

[ToBTOpEeHHE OCHOBHBIX TTOHSITHI
W METOJIOB KypcOB 5 u 6 Kjaccos,
000011IeHHEe U CUCTEMATH3AL[UST
3HAHUM.

BbIYHCIATH 3HAYCHUs BBIPAXKECHUM, COJIep)KalllUX HAaTypaJIbHbIE, IIeJIbIe,

MOJIOXKUTEIIFHBIE M OTPHUIATEIbHBIC YHCIIa, OOBIKHOBEHHBIE U
AECATHUYIHBIE ApOoOH, BBIITOIHSTE MIPEeOoOpPa30BAHUS TUCEI U
BbIPpAKECHU .

BpIOupaTh c 110 € 00 CpaBHEHUS YHCEJI, BEBIYMCICHUI.

IIpuMeHATH cBOMCTBAa apu(DMETHYCCKUX JICHCTBUN IUIsT pAllMOHAITH3AIIUA
BBIYUCJICHHUH.

https://fincult.info/teaching/metodicheskie-

materialy/
Karanor 0ecCIIaTHOTO UQpoBOTO
KOHTEHTA Ha educont.ru (1C,

npocBeiieHne, (Gokchopa, HOBBIH IUCK)
https://www.yaklass.ru/
https://uchi.ru
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https://uchi.ru/
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?
https://logiclike.com/math-logic?

Pemars 3aga4u U3 peasibHOM *KU3HH, IPUMEHATH MAaTEMAaTHYECKUE 3HAHUS
JUTSL peIISHHS 3a71a4 U3 APYTUX IPEIMETOB.

PemaTtsb 3a1a4u pa3HbIMHU CIIOCO0aMH, CPABHUBATH, BLIOUPATH CIIOCOOBI
pelleHUs 3aaa4.

OcyuiecTBJIsSITh CaMOKOHTPOJIb BbINOJIHAEMBbIX aecTBUMA u
CaMOIIPOBEPKY pe3yJibTATa BbINOJIHAEMBbIX 1€ CTBHIA.
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PABOYAA ITPOIT'PAMMA
YHEBHOI'O KYPCA «AJIT'EBPA». 7- 9 KITACCBI

HEJIN N3YUYEHNA YUEGHOI'O KYPCA

Anrebpa sBISIETCSI OJHUM M3 OIIOPHBIX KYypPCOB OCHOBHOM IIKOJIBI: OHAa OOecredyruBaeT
U3y4YCHHUE APYTUX NUCHUILINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U T'YMaHUTApPHOI'O IIUKJIOB, €&
OCBOEHHE HEOOXOAUMO IS TIPOJOJHKEHUSI 00pa30BaHMUs U B NOBCEIHEBHOM XH3HU. Pa3Burtue y
00y4Yarommxcsi HAy4YHBIX IIPEJICTABJICHHH O IIPOUCXOXKJICHUM U CYLIHOCTH aJireOpamdecKux
abcTpakimii, criocode OTpa)KeHUsI MaTEMaTUYECKO HayKOM SIBJICHUW M HPOIIECCOB B MPHUPO/IC
u oOIlecTBe, POJIM MATEMAaTHYECKOrO MOJICJIIMPOBAHUS B HAYYHOM MO3HAHUM M B MPAKTHKE
cnocoOcTByeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS M KAdyeCTB  MBILUICHUS,
HEOOXO/IMMBIX JUIS aJlafNTallid B COBpPeMEeHHOM HudpoBom oOiuectBe. M3ydenue anredOpbl
€CTECTBEHHBIM 00pa3oM oOecrieunBaeT pa3BUTHE yYMEHHs HaOII0/1aTh, CPABHUBATh, HAXOIUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUJIEHUSI, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM ACHCTBHUSI M BBIBOJIbI, (DOPMYIUpPOBaATh yTBepKIaeHUss. OCBOeHUE Kypca
anreOpbl 00ecIieYnBaeT Pa3BUTHE JIOTHYECKOTO MBIIUICHUS 00yYarOmIuXCs: OHU HCIIOIb3YyIOT
JNETyKTUBHBIE W  HWHAYKTUBHBIE  pacCyXAeHHs, o0000OIeHne U  KOHKPETHU3AILUIO,
aOcTparupoBanre u aHanoruro. OOydeHue anreOpe IMpearoiaracT 3HAYUTCIBLHBIA O00BEM
CaMOCTOSITEIILHOW ACSITSIIbHOCTH OOYYaroINXCs, IMTO3TOMY CAMOCTOSITEIBHOE PEIlIEHUE 3aj1a4
€CTECTBEHHBIM 00pa30M SIBISICTCS peain3alueii AesITeJIbHOCTHOTO MPUHIIUIA O0yYeHUsI.

B cTpykType nnporpaMmmMsbl yueOHOTO Kypca «AJredpa» OCHOBHOH IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJZIepKATEIIbHO-METOANYECKHUE JIMHUU: «Hucna u BBIYUCIICHUSI;
«AnredpandecKue BBIPAXKEHUS»;

«YpaBHEeHHUsI U HepaBeHCTBa»; «DyHknun». Kaxmas U3 3TUX coaepKaTeabHO-
METOIMYECKUX JIMHUIN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYCHUS Kypca, €CTECTBEHHBIM
o0pa3oM meperuieTasCh U B3auMOJAEUCTBYSI C APYTUMHU €ro JUHUSIMHU. B Xone u3ydyeHus Kypca
OoOydJarommmcsi  TIPUXOJIUTCS  JIOTUYECKH  pacCyXJaaTh,  HCIOJNB30BaTh  TEOPETHKO-
MHOYKECTBEHHBIH s13bIK. B CBsI3U ¢ 3TUM 11e1ecoo0pa3HO BKIIIOYUTH B MPOTpaMMy HEKOTOpHBIE
OCHOBBI JIOTUKH, IPOHU3BIBAIOIIINE BCE OCHOBHBIE pa3/iejibl MaTeMaTHYECKOro 00Opa3oBaHUs U
CITOCOOCTBYIOIIIHE OBJAJACHHUIO OOYYAIOIIMMHUCS OCHOB YHHBEPCAJIILHOTO MaTEeMaTHYECKOTO
si3plka. TakuM o00pa3oM, MOXKHO YTBEp)KJaTh, YTO COJEP)KATEIBbHOM W CTPYKTYpPHOM
OCOOEHHOCTBIO Kypca

«Anredpa» sIBISIETCSI €ro UHTETPUPOBAHHBIN XapakTep.

Conepxkanue ITUHHUU «YuWCiIa U BBIYUCICHHUS CIIY>XHUT OCHOBOMW ISl JaJIbHEHIIIEro
U3YUYCHHUS] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Y OOYYAIOMIUXCS JOTHUYECKOTO MBIIIICHUS,
(opMupoBaHUIO yMEHHUS TOJIB30BATHCS aJITOpPUTMaMH, a Takke JIPHUOOPETESHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TTOBCEIHEBHOW >XW3HHU. Pa3BUTHE TOHATUS O
4uciie B OCHOBHOU IIIKOJIE CBSI3aHO C PAallMOHAJIBbHBIMH W UPPAIIMOHAIBHBIMH YHCIAMHU,
(opMupoBaHUEM TIpeJICTaBICHUN O AEHUCTBUTEIIHLHOM 4YHCJE. 3aBepHIeHHE OCBOCHUS
YUCJIOBOM JIMHUHMOTHECEHO K CTapmieMy 3BEeHY Oo0miero ooOpa3oBaHMUsI.

ConepkaHue [ABYX alreOpandecKkux IJIMHHUU — «Anredpandeckue BBIPpaKEHUS» U
«YpaBHEHHsI W  HEpPaBEHCTBa»  CIIOCOOCTByeT (QOpPMHpPOBAHUIO y  OOyYarolIuxcs
MaTEeMaTHYECKOTO armapara, HeOOXOIMMOTO ISl PEIleHUsl 3aJad MaTeMaTUKH, CMEXHBIX
OpeIMETOB U MPAKTUKO-OPHUEHTHUPOBAHHBIX 3aj/lau. B OCHOBHOU mIKoJe y4eOHBIM MaTepual
TPYTIIAPYETCS BOKPYT PAIIMOHAIBHBIX BBIPAKEHHUN. ANreOpa JIeMOHCTPUPYET 3HAUYCHUE
MaTeMaTHKU KaK sI3bIKa JIJISI TIOCTPOSHUS MAaTeMAaTUYECKUX MOJIEJIEH, OMUCaHUS MPOIECCOB U
SIBJICHUH pealbHOTro MHupa. B 3ay1aun 0o0y4deHus anreOpe BXOAST TaK)Ke JalbHelIIee pa3BUTHE
QITOPUTMHUYECKOTO MBINUJICHUSI, HEOOXOAWMOTO, B YaCTHOCTH, JUJII OCBOCHHS Kypca
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uHPOpPMATHKH, U OBJIQJICHHUEC HaBbIKAMH NESAYKTHUBHBIX paccyxiaeHuii. I[IpeoOpazoBanue
CUMBOJIBHBIX (OpM BHOCUT CBOU crieiu(UYECKUN BKJIaJd B pPa3BUTHE BOOOpaXKCHMHS,
CIIOCOOHOCTEH K MaTEeMaTUYE€CKOMY TBOPUYECTBY.

Conepxkanne  (QYHKIIMOHAJIBHO-TPAPUUESCKON JIMHUM  HAIECJIEHO Ha  IOJyYCHHE
IIKOJIbHUKAMH 3HAHUU O PYHKIIMSIX KaK BaXXKHEHIICH MaTeMaTUYCCKOU MOJICITH JJIsl OTTUCAHUS
M HUCCJICIOBAaHUS Pa3HOOOpa3HBIX MPOIIECCOB W SIBJICHUH B mpUpoae U ooOmiecTtBe. M3yueHue
ATOTO MaTepHaja CIIOCOOCTBYET PAa3BUTHUIO Y OOYYArOIIIUXCsI YMEHUS UCTIOJIb30BAaTh Pa3JIuIHbIC
BBIpAa3UTEIIbHBIC CPEJICTBA SI3bIKAa MAaTEMAaTHKH — CJIOBECHBIC, CUMBOJIMYECKUE, TpadUdecKue,
BHOCHT BKJIaJl B GOPMHUPOBAHHE NPESACTABICHHUIN O POJIU MAaTEMAaTUKH B PA3BUTHH ITUBUIH3AIIUNA
U KYJBbTYpPHI.

MECTO YUEBHOI'O KYPCA B YUHEBHOM IIJTAHE

CornacHo ydyeOHOMY IiaHy B 7—9 kilaccax wm3ydaeTcsi y4eOHBIM Kypc «Anrebdpay,
KOTOPBII BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/i€iibl coAep KaHusi: «Huncia U BBIYUCICHUS»,
«AJnredpanyecKre BbIPAXKEHUSD, « Y paBHEHHUS U HEPABECHCTBa», «DYHKIIMN».

Hacrosimmeit mporpamMmoii mpegycMaTpuBaeTCsl BbIJEJIEHHWE B y4eOHOM IUJIaHE TUMHa3UuH
MBOY PKI' Ne2 r. Tomcka Ha HM3y4YeHHE MaTeMaTHKU Ha O0a30BOM YpPOBHE, CIIEIYIOILUE
KOJIMYECTBO YaCOB:

Knacc Kon-Bo gacos no Kon-Bo gyacos u3 Hroro B Hroro B
0azucHOMYy yuyeOHOMY IIKOJIbHOTO HEJEIIO0 rof
IUIaHY KOMIIOHEHTa

7a (¢ yruyOJeHHBIM H3yUYeHHEM 34- anrebpa 1u 4q 136u

PYCCKOTO S3bIKA U JIATEPATYPHI)

7B ¢ yriry0JIeHHBIM U3yYCHHEM 34- anrebpa 14q 4 1364

€CTECTBEHHBIX HayK

8a,B (C yriayOJIeHHBIM U3ydeHHUEM 34- anrebpa 1q 4q 1364

PYCCKOTO S3bIKa U IUTEPATYPhI) U
OO0IIECTBEHHBIX JUCHHUIUINH

9a,6 (c yriybieHHbIM U3ydYeHUEM 34- anrebpa la 4q 1364
PYCCKOTO SI3bIKa ¥ JIUTEPaTyphl U
yriyOJIeHHBIM U3yUYeHUEM
OOIIIECTBEHHBIX HAYK)

B kypce AnreOpsl 7 kitacca go6aBieHo 34 4, a B kypce AnreOpsl 8-9 kiracc Ha u3ydeHue Kypca

«Anrebpa» no6asneHo 1 yac B Henento u 34 u B rof. JlaHHbIe 4ackl OyAyT MCIIOJIb30BaHbI IS U3yUECHUs
OoJiee «TPyAHBIX» TEM B Kypce AnreOpa 7-9 kilacca U TeM, BXOASIIUX B KOHTPOJIbHO-U3MEPUTEIbHbIE
MaTepuaibl 3a Kypc OCHOBHOM IIKOJIbI M0 MaTemaTuke (CokpalieHue Apooei, pelieHre ypaBHeHU! U
HEPABEHCTB, PEILIEHNE TEKCTOBBIX 3a/1a4, pelIeHHE 3a]]a4 FEOMETPUUECKOro coaepkanus). UTo mo3BoauT B
Kypce anredpsl 6ojiee pacuIMpeHo pacCMOTPETh TeMa: «UHCIoBbIe IOCIEeI0BATEIbHOCTU»- JJIs1 HAXOXKACHUS
U OTPaOOTKHU CIIOKHBIX MPOLEHTOB MPH pelieHu 6aHKOBCKHX 3a1a4 (OI'D), a Tak ke B pazzene
«[ToBTOpEHUE, 00001IeHNE, CUCTEMAaTU3allMsI 3HAHUI» - JJACT BO3MOXHOCTD JJI1 OTPAOOTKU pelIeHus
TEKCTOBBIX 3aJ1a4, aIreOpandecKnX BhIpAXKEHUH, MOCTpoeHHe rpadukoB GyHKINH, Tpadudeckoe pereHne
YpaBHEHMH U UX CUCTEM IMOBBIIIEHHOTO ypoBHA (MaTepuansl OI'D). Yackl 1006aBIEHBI B CIEIYIOIINE TEMBI:
7 knacc: «Yucia v BEIYUCICHUS: pallMOHATIbHBIE yiciay JIpoueHTsl. 3a1auu Ha IPSMYIO U 0OpaTHYIO

MIPOTOPITMOHATBHOCTE. ApudMeTrueckue BeipaxxeHus. [{efictBust ¢ MHOTOouIeHaMu . DopMyITbI
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COKpAILIEHHOTO YMHOXXEHHUS. Y paBHEHHS U HEpABEHCTBA. Pemenue 3aaa4 ¢ NoMoIibo ypaBHeHUH. Perenne
cucteM ypaBHeHH. KoopauHaTs! 1 rpaduku. OyHKITUN.

8 kiacc: Uncna v BelYuciIeHus. Anredpanyeckie BoIpaKeHHs. Y paBHEHUs U HepaBeHCTB. PyHKIuu. Pemenue
IpoOHO-pallMOHATIBHBIX ypaBHEHHMH. PelleHue TEeKCTOBBIX 3ajjad C IMOMOIIbIO KBAJPATHBIX U JPOOHO-

paloOHAaJIbHBIX YPaBHEHHIA.

9 knmacc: «Yucna u BEIUHMCIICHUS. HeﬁCTBHTeHBHBIC yrcaay «4ucioBkle IIOCICA0OBATCIBHOCTHU . ((HOBTOpeHI/Ie
M CHCTEeMaTH3alMs 3HaHUH 3a KypcC OCHOBHOM IIKOJIBD .
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COHEPXAHUE YYEBHOI'O KYPCA (ITIO TOAAM OBYUYEHI )

7 xJacc

YUCJIA U BBIYUCJIEHUSA

PanuonaJibubpie 4ucia

JlpoOu OOBIKHOBEHHBIE U JICCSITUYHBIC, MEPEXOJ OT OAHOU (OPMBI 3alMCU JApOOel K
npyroii. IloHsTHe pamyMOHAJIBHOrO  YHCHA, 3allUCh, CpPaBHEHUE, YHOPSIOYMBAHUEC
palyoHaJIbHBIX YHCeJl. ApU(PMETHUYECKHE JICHCTBUS C pallMOHAJIBHBIMU 4duciIaMu. Perenue
3a/1a4 U3 peaJibHOM MPaKTUKH Ha YacTH, Ha JPOOMH.

Crenenp ¢ HaTypaJdbHBIM MOKAa3aTeJIeM: OIIpeJieJieHre, IpeoObpa3oBaHue BhIpaKCHUN Ha
OCHOBE ONPEACIICHUS, 3aITUCh OOJIBIINX YHUCEI.

IIporieHTHI, 3aMCH TIPOLICHTOB B BUE APOOU U IpOOU B BUAEC MPOLIEHTOB. TpH OCHOBHBIC
3a/Ja4yd Ha IPOILIEHTHI, PEIIeHHEe 3a7ad U3 PEalbHON MPaKTHUKH.

IlppumMeHeHne OPU3HAKOB JICIIUMOCTH, Pa3J0KCHHE Ha MHOXXHUTEJIM HaTypaJIbHBIX
quCell.

PeanbHbIE 3aBUCUMOCTH, B TOM YHCJIE IpsAMasi 1 0OpaTHAasi HPONOPIHOHAIBHOCTH.

AJredpanuyecKkue BbIpasKeHUs

IlepemeHHbBIE, YMCIIOBOE 3HAYEHUE BBIPAKCHUSI C NEPEMEHHOU. JlomycTUMbIE 3HAUYCHUS
nepeMeHHbIX. lIpencraBieHre 3aBUCHMOCTH MEXJYy BEJIHYHHAMH B BHAC (HOPMYIJIBL.
Brruucnenus o ¢popmynam. [ IpeoOpazoBanme OyKBEeHHBIX BHIPAXKEHUM, TOXKJIECTBEHHO PaBHbIC
BBIpAXKCHHUSI, TIPaBHUJIa PEOOPA30OBAHU CYMM U MIPOU3BEICHUN, IPaBUJIa PACKPBITUS CKOOOK 1
OpUBEACHUSI NOJOOHBIX CllaraeMbIX.

CBolicTBa CTENEHMU C HATypaJIbHBIM MOKA3aTEJIEM.

OpHousieHbl 1 MHOTOWICHBI. CTeneHb MHOrouneHa. CiiokeHue, BBIYUTaHUuEe, YMHOYKEHUE
MHOTOWIEHOB. POpPMYJIbl COKPAIIEHHOIO YMHOKEHMUSI: KBaJIpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaapaToB. Pa3iokeHrne MHOTIOYJICHOB HAa MHOHUTEJIH.

YpaBHeHus

VYpaBHeHUE, KOPEHb YpPaBHEHUS, IIpaBUJia IpeoOpa3oBaHusl ypaBHEHHUSI, PABHOCUJIBHOCTD
YPaBHEHUU.

JInHeliHOe ypaBHEHHME C OJIHOM NEPEMEHHOW, YHUCJIO KOPHEW JMHEWHOI'O YpPaBHEHWUS,
peleHue JIMHEWHBIX ypaBHeHHM. CocCTaBlIeHME ypaBHEHHMM MO YCJIOBMIO 3ahadu. Pemienue
TEKCTOBBIX 33724 C IOMOIIBIO YPAaBHECHUM.

JIuneiiHoe ypaBHEHHUE C ABYyMs IEPEMEHHBIMHU U ero rpaduk. Cucrema ABYX JUHEWHBIX
YpaBHEHUU C AByMs TIepeMeHHbIMHU. PemieHue cuctemM ypaBHEHHI CIIOCOOOM TMOJICTAHOBKH.
IIpuMepsl pellieHus TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU.

Koopaunarsel u rpapuxkn. @PyHKunuu

Koopannara Toukn Ha npsMoin. UucioBble NPOMEXKYTKH. PaccTrosiHne Mexay ABYMs
TOYKaMU KOOPJAUHATHOMN IIPSAMOM.

IpssmoyrompHast cuctema koopauHat, ocu OX u Oy. AbGcimcca mopanHaTa TOYKH Ha
KOOpAuHaTHOHN 1utockocTU. [Ipumeps! rpadukos, 3agaHHbIX GopMmyiiamMu. UTeHue rpadukoB
peanbHbIX 3aBucumocTteil. [lonsitue ¢ynkuuu. ['paduxk ¢dyskuuu. CpoiicTBa (YHKIUHN.
Jluneitnast pynkuus, e€ rpadpuk. I'padpuk dynknum y =/x|. ['padpuueckoe pemieHne TMHEHHBIX
YpaBHEHUM U CUCTEM JIMHEWHBIX YPAaBHEHUMN

8 Ki1acc

Yucaa 1 BBIYUCJICHUSA
KBanpaTtueiii kopeHb u3 guciaa. [loasitue o6 uppammoHanbHOM uucie. JlecsaTuanbie
OpUOIMKEHUS UppaIllMOHANILHBIX yucell. CBoMCcTBa apuMEeTHIECKUX KBaApaTHBIX KOPHEN U
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UX OpPHUMEHEHHE K TIpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUNW ¢  BBIYUCIICHUSIM.
JlericTBUTEIbHBIC YHCIIA.
CrenieHb ¢ LIEJIBIM ITOKa3aTenaeM U €€ cBoiicTBa. CtaHagapTHas 3aIlllMCh YMUCIIA.

AJaredopanyvecKkue BbIpakeHU

KBaapartHsiii TpéxusieH; pa3ioKeHre KBaJApaTHOrO TPEXUICHAa HA MHOYKHUTEIIH.

AnreOpanyeckass apoOb. OCHOBHOE CBOWCTBO anrebpamdeckor apoou. CrioxeHue,
BBIYUTAHHUE, YMHOXXEHHE, JIEJICHHE alreopandeckux apooeit. Parmonansable BRIpaXKSHUS U X
npeoOpa3oBaHUE.

YpaBHeHHMs M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMyiia KOpHEH KBajpaTHOIro ypaBHeHUsA. Teopema Buera.
Pemrenue ypaBHEHHN, CBOISIIMUXCS K JUHEWHBIM HW KBajgpaTHbIM. [Ipocreiiime napoOHO-
panMoOHaIbHbBIC YPABHEHMUSI.

I'padmueckass uHTEprIpeTalidsl YPAaBHEHUNU C JABYMSI NIEPEMEHHBIMU U CHUCTEM JIUHEWHBIX
YPaBHEHUH C IBYMsl IIEPEMEHHBIMU. [IpuMephl pelieHus: CUCTEM HEJIWHEUHBIX YPaBHEHUU C
JIByMsI IIEPEMEHHBIMHU.

Penienue TeKCTOBBIX 3a/1a4 ajJiredOpanvdecKumM crnocooom

YHucnoBbele HEpaBEHCTBA M WX cBoWcTBa. HepaBeHCTBO € OJHOW II€PEMEHHOM.
PaBHOCHIbHOCTH HepaBeHCTB. JIuHelHbIE HEpaBEHCTBA C OJHOM mnepeMeHHOoil. Cucremsbl
JIMHEWHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM.

DyHKUNH

I[Monsarue ¢pynkmuu. OOIACTh OINPEICIICHUs 1 MHOXXECTBO 3HaYeHUN (yHKIHU. CrriocoObl
3azaHusl QYHKIIUH.

I'paduxk dpyskmmm. Urenne cBoiicTtB pyHKOuu no e€ rpaduky. IIpumeps rpadukon
(pyHKLIMH, OTpaXkarOUX peajibHbIE MPOLECCHI.

DyHKIIUH, OIMHUCHIBAIOIINE TIPSIMYIO H_OOpaTHYIO NPOIMOPIHUOHAIBHBIE 3aBUCHMOCTH, HX
rpaduku. dyaxnuu y = X%,y = X3,y = Vx X, = |x|. ['padudeckoe pemenue ypaBHEeHU U CUCTEM
YPaBHEHHUH.

9 xacc

Yucaa v BbIYUCJIEHUS

JleicTBUTEJIbHBbIE YHCJIA

PanmnonanbHbie yncna, uppaliioHaJIbHBIE YHCIIa, KOHEYHbIE U O€CKOHEUHBIC JeCITUYHBIC
pobu. MHOXKECTBO JIEUCTBUTEIILHBIX YHCEN; AEWCTBUTEJILHbIE YHClIa KaK OECKOHEUYHBIC
JICCSITUYHBIE  ApoOu. B3auMHO  OJHO3HAYHOE COOTBETCTBHE MEXKIYy MHOXKECTBOM
JEUCTBUTENBHBIX UHCEI U KOOPAMHATHOU IIPSIMOM.

CpaBHeHHE NEUCTBUTEIILHBIX 4YHCEJ, apu(PMETHUYECKHUE IEUCTBUSIC JICHCTBUTECIBHBIMU
YHCJIaMH.

Hszmepenus, npubausicenust, oyeHKu

Pasmepbr OOBEKTOB OKPYIKAIOMIETO MHUPA, AJIUTESIBHOCTH MPOIECCOB B OKPY KAIOIIEM
MHpE.

ITpubnu>xk€HHOE 3HAYECHUE BEJIMYMHBI, TOYHOCTh NMPUOIMKeHUs. OKpyTiIeHHe YHCell.
IIpnknaka u oleHKa pe3yJIbTaTOB BbIUYMCIICHUM.

YpaBHEHHUsS M HEPABEHCTBA

Ypasnenus c oonou nepementotl

JInneliHOE ypaBHEHHE. PemmieHne ypaBHEHUM, CBOASIIINXCS K JIMHEHHBIM.

KBaagpatHoe ypaBHeHue. Pemienue ypaBHEHHI, CBOJSIIHUXCS K KBaApaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemeHnss ypaBHEHUM TPEThbe M YETBEPTOU CTEIIEHEU
Pa310KEHUEM Ha MHOKUTEIH.
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Pemienne  npoOHO-pallMOHAJIBHBIX  ypaBHeHUH. PemreHne  TEKCTOBBIX — 3a4a4
arreOpandecKuM METOIOM.

Cucmembl ypasnenuti

VYpaBHeHHE C JIByMsl IIEPEMEHHBIMH M ero rpaguk. PeieHue cuctem ABYX JIUHEWHBIX
YpPaBHEHUU C JABYyMsl NEpeMEHHbIMHU. PellieHue cucrteM AByX YpaBHEHHM, OJHO M3 KOTOPBIX
JIMHEWHOe, a Ipyroe — BTOpoU creneHu. ['paduyueckas MHTEpHpeTalysi CUCTEMbI YPaBHEHHUN C
JIByMsI TIEPEMEHHBIMHU.

Permmenne TEKCTOBBIX 3a7a4 alreOpamdecKuM CIIOCOOOM.

Hepasencmea

YHucioBbBIE HEPABEHCTBA U UX CBOMCTBA.

Penienue nuHEHWHBIX HEPABEHCTB C OJIHOW IepeMeHHOW. PemieHue cucremM JIMHEHHBIX
HEpaBEHCTB ¢ OJIHOH nepeMeHHo. KBagpaTHele HepaBeHCcTBa. | paduueckast uHTEpOpeTanus
HEPABEHCTB U CUCTEMHEPABEHCTB C JABYMsI II€PEMEHHBIMHU.

DOYyHKIUHT
KBanpatuunast ¢pyskuusi, e€ rpaduk u cBoiictBa. [Tlapadosia, KoOpAHHATHI BEPUINHEBI
napadoJibl, OCb CHMMETPHUH NapaboJIbl.

I'padukn dynknumii: y = kX,y = kx + b,y 25, y=x3, y=+/x,y = |x| 1 ux cBoiicTaa.

Yucii0BbIC M10CJI€10BATEILHOCTH

Onpedenenue u cnocodbl 3a0anus YUCTIOBbIX NOCIE008AMENbHOCTIEN

IToHsATHE YMCIIOBOM MOCIEIOBATEIIBHOCTH. 3aJlaHUE TTOCIEI0BATCIBHOCTH PEKYPPEHTHOM
dopmynoit u ¢popmynoit N-ro useHa.

Apughmemuuecxasn u eeomempuseckas npozpeccuu

ApudmeTnueckass U reoMmeTpuyeckas  rnporpeccuu. DopmMyiibl N-TO  YJeHa
apuPMETHIECKON U TEOMETPUIECCKON MPOTPECCHU, CYMMBI ITEPBBIX N YJIEHOB.

N300pakenne 4ieHOB apu(METHYECKOW U T€OMETPUUYECKOW OPOrpeccuil TOUYKaMHu Ha
KOOPJAWHATHOU MJIOCKOCTH. JINHENHBIN 1 SKCMOHEHIMAIbHBIN pocT. CIJI0)KHBIE TPOLIEHTHI.
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IINIAHUPYEMBIE [IPEJIMETHBIE PE3YJIBTATbI OCBOEHM
PABOYEU ITPOT'PAMMBI KYPCA (ITO TOJAM OBYUEHUA)

OcBoeHue y4deOHOTO Kypca «Anredbpa» Ha ypOBHE OCHOBHOTO OOMmIETO OOpa3oBaHUs
JIOJDKHO  o0OecrnieuynBaTh JOCTHDKCHHUE  CIICHYIONIMX IIPEIMETHBIX  00pa30oBaTEIIbHBIX
pe3yJIbTAaTOB:

7 xJacc
‘Inc.ﬂa U BBIYUCJ/JICHUA

BpIoHATH, codeTasi yCTHbIC U MUCbMEHHBIC TIPUEMBI, apu(PMETHUISCKUE JICHCTBUS
C palilMOHaJIBHBIMH YHCJIIaMH.

HaxoanTe 3Ha4YeHHUST YUCIOBBIX BBIPAXKCHHM; IMPUMEHSTHh pa3HOOOpa3HbIC CITIOCOOBI U
OpuEMBI BBIYUCIICHUSI 3HAYCHUU IPOOHBIX BBIPAKSCHUN, COJICPIKANINX OOBIKHOBECHHBIC U
JICCSITUYHBIC JIPOOH.

IlepexoanThs OT OJHOM (POPMBI 3AITUCH YHCEIT K APYToi (MpeoOpa3oBhIBaTh ACCATUIHYIO
JpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIOB JECATHYHYIO, B YaCTHOCTH B OECKOHCUYHYIO
JIECATUYHYIO IpOOB).

CpaBHHBATh U YHNOPSIAOYMBATh pallMOHAJIbHbIE YHCIIA.

OKpyrJsiTh yMcHA.

BBIIOIHATE NPUKHUAKY UM OLIEHKY PE3yJibTaTa BbIYMCIICHUM, OLIEHKY 3HAY€HUNU YHCIIOBBIX
BBIPAyKEHUN

BBITOIHATH ASHCTBHUSI CO CTEICHSIMH C HATYPAJIbHBIMU ITOKA3aTCIISIMU.

IIpyuMeHsITh NPU3HAKH JCJIUMOCTH, PAa3JIOKCHHE Ha MHOXXUTEIH HATypalbHBIX
qUCEl.

PeIHaTB HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIC 3aJadu, CBsj3aHHBIC C OTHOIICHHWEM BCJIINYHUH,
MIPOTTOPIIUOHAIIBHOCTRIO  BEJIMYHMH, MPOICHTAMH; HWHTEPIPETHPOBATH PE3YJIbTAThI
peleHus 3a1a4 ¢ y4éTOM OrpaHUYCHHU N, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpPHUBACMBbIX
OOBLEKTOB.

AnredpanyveckKkye BbIpaKeHUS

Hcnonb30BaTh anreOpanydyecKyro TEPMUHOJIOTUIO M CHUMBOJIMKY, HNPUMEHSATH €€ B
poIecce OCBOSHUsI ydeOHOTO MaTepuala.

HaXOI[I/ITI) 3HAUYCHUI 6yKBeHHBIX BI)Ipa}KCHI/Iﬁ IIpH 3aJaHHBIX 3HAYCHUAX TTCPCMCHHBIX.
BrmonssaTe HpeO6paSOBaHI/I$[ oeJaoro BbIPpaXXCHHUSI B MHOI'OYICH IIPUBCIACHHUCM
MOJIOOHBIX ClIaraeéMbIX, PACKPBITUEM CKOOOK.

BrinonmHsATE yMHOXXE€HHE OJHOYJIeHAa Ha MHOTOYIEH M MHOro4dieHa Ha MHOTOYJIEH,
OpuMeHsTh GOpMYJIbl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIeCTBIISITh Pa3I0KE€HHE MHOTOYJIEHOB HA MHOXXHUTEJH C TTOMOIIBIO BBIHECCHHUS 3a
CKOOKHM OOIIer0 MHOXMUTEJISI, TPYMNIHUPOBKU CllaraeéMbIX, TMPUMEHEHUs Gopmyl
COKpAIIEHHOTO YMHOXKCHUSI.

I[IpumensTH TpeoOpa3oBaHUs MHOTOWICHOB [JIsI PENHIeHUs pPa3IudHbIX 3aJad u3
MaTEMaTUKH, CMCKHBIX ITPECAMCTOB, U3 peaHBHOﬁ IIpaKTUKHU.

Hcnonw30BaTh CBOWCTBA CTeINeHEe C  HATypaJdbHBIMH  MOKa3aTeIsiMU IS
npeoOpa30BaHUsT BHIPAKCHUM.

YpaBHeHMsI U HEPABEHCTBA

Pemate nuHelHbIEe ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSISI IIpaBUJia epexona oT
HUCXOJHOI'O YPaBHEHHUS K pPaBHOCWJIBHOMY eMy. [IpoBepsTh, SIBISIETCS JIU YHUCIIO KOPHEM
YpaBHEHUS.

IIpumenste rpaduyecKkue METOJbl NPU PELICHUH JIMHEWHBIX YPAaBHEHUH MU UX
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CHUCTEM.

e IlonGupaTs npuUMeEpHI Map YHUCEJI, SIBJISTIOIIUXCS PEIICHUEM JIMHEHHOrOo ypaBHEHUS C
JIBYMsl IEPEMEHHBIMU.

e CrpouTh B KOOPJAWHATHOM IUIOCKOCTH TrpaduK JIUHEWHOTO YpPaBHEHUS C ABYMs
IIEPEMEHHBIMH; II0JIb3YSACh 'Pa()MKOM, IPUBOJAUTH IIPUMEPHI PELICHUs] YPaBHEHUS.

e Pemarbs cucTEMBI ABYX JMHEHHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMHU, B TOM YHCIEC
rpagugecku.

e (CocCTaBJIsITh M peUIaTh JUHEHMHOE ypaBHEHHUE WJIM CUCTEMY JMHEHHBIX ypaBHEHHUI MO
YCIIOBHIO 3aJa4yd, HWHTEPOPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
IOJIyYE€HHBIN pe3ynbTaT

Koopaunarel u rpapuku. PyHKIUHA

e l300pakaTh Ha KOOPJAHMHATHOW MNPSIMONW TOYKH, COOTBETCTBYIOIIHUE 3aJITAaHHBIM
KOOpAMHATaM, JIy4dd, OTPE€3KH, MHTEPBAJIbI; 3allMChIBaTh YHCJIOBBIC IIPOMEKYTKH Ha
anreOpandyeckoM s3bIKE.

e OrmeyaTh B KOOPAWHATHON IUUIOCKOCTHM TOYKH IO 33aJaHHBIM KOOpAMHATaM; CTPOUTH
rpa¢uku TUHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIUU Yy = |X|.

e OnuceiBaTh C MNOMOLIBIO (YHKIMNA H3BECTHBIE 3aBUCHMOCTH MEXIYy BEJIWYHMHAMU:
CKOPOCTb, BpEMsI, PACCTOSIHUE; I€HA, KOJINYECTBO, CTOUMOCTb; MPOU3BOAUTEIBHOCTb,
BpeMsi, 00bEM pabOTHI.

e HaxoanTts 3HaueHHE (PYHKIINH I10 3HAYCHUIO €€ apTryMeHTa.

e Ilonumats rpaduyueckuii cnocod npeacTaBieHUs U aHaiIu3a HH(GOpPMaIUW; U3BJICKATh U
WHTEPIIPETUPOBATH HHPOPMAIIHIO U3 rpa)MKOB peaJIbHBIX IIPOILIECCOB U 3aBUCUMOCTEH.

8 Ki1acc

Yuciia ¥ BBIYUCJICHUSA

e llcrionp30BaTh HAYaJIbHBIC NPEACTABICHUS O MHOXECTBE NEUCTBUTEIIBHBIX YHUCEN IS
CpaBHEHUS, OKPYIJICHUs WU BBIYMUCIECHUIN; M300pakaTh JAEHCTBUTEIbHBIC 4YHCJIA TOYKAMHM Ha
KOOPAMHATHOMN IPAMOM.

e [IpumMeHsTr MOHATHE apU(PMETUUECKOTO KBaJAPAaTHOI'O KOPHS; HAXOJWUTh KBaJipaTHHIC
KOpPHH, MCIOJIb3Ysl HOpPU HEOOXOAMMOCTH KaJIbKYJSITOP; BBINOJHATH HOpeoOpa3zoBaHUs
BBIPAKEHUH, COJIEp KAIUX KBaJpaTHbIE KOPHHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

e lcnonp30BaTh 3alUCH OOJIBIIMX M MajbIX YHCEJI C MOMOIIBIO JECITUUYHBIX IpoOed M
creneHeit yncna 10.

AnredpandeckKkue BbIPaKeHUN

° HpI/IMeHSITB IIOHATHUE CTCIICHHM C IICJIBbIM IIOKAa3aTcJIEM, BBIIIOJIHATH HpCO6pa3OBaHI/I$I
BBIPAKEHUH, COJIEpIKAIIUX CTENIEHHU C LIEJIBIM OKA3aTEJIEM.

¢ BruImoaHITH TOXACCTBCHHBIC HpCO6p330BaHI/I$[ paHI/IOHaJ'IBHI)IXBI)Ipa}KCHI/Iﬁ Ha OCHOBC
MpaBuJl ASHCTBUN HAJI MHOTOUYJIEHAMH U alreOpandyecKuMu ApoOsiMU.

e PackiazabiBaTh KBaApaTHBIM TPEXYIIEH HA MHOXKHUTEIIH.

e [IpumensaTr mnpeoOpa3zoBaHUsl BBIPAKECHUN JUIS pPEUISHUs pPa3IWYHBIX 3ajad U3
MaTeMaTUKH, CMCKHBIX ITPECAMCTOB, U3 peam)Hof/'I IIpaKTUKH.

YpaBHeHUs M HEPABEHCTBA
ePemiate JMHENHBIEC, KBaJApaTHbIE YPAaBHEHUsI W palHMOHAJIBbHbIE YpPaBHEHMUS,
CBOJALIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C JIBYMsl [IEPEMEHHBIMHU.

e [IpoBOAMTE MPOCTEHUIINE HCCIIEAOBAHUSA YPAaBHEHHUNW M CHCTEM YypPaBHEHHIM, B TOM
4qucije ¢ MOpuMEeHeHHeM rpaduydecKkux MNOpeacTaBieHuil (ycTaHaBiIuBaTh, HWMEET JIH
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YpaBHEHHE WJIU CUCTEMAaypaBHEHUMN pELIEHUsI, €CJIIU UMEET, TO CKOJBKO, U IIP.).

e [lepexoauTh OT CIOBECHOW (POPMYJIMPOBKHU 3a7auu K €& anreOpamdeckor MOJenu C
IIOMOIIBIO COCTaBJICHUsSI YpPaBHEHUsS WA CUCTEMBI YpPaBHCHHUM, WHTEPIPETUPOBATHL B
COOTBETCTBUU C KOHTEKCTOM 3aJa4U MOJIyYCHHBIN pe3yJbTaT.

e [IpuMeHATE CBOMCTBA UYMCIOBBIX HEPABEHCTB JUIsI CPAaBHEHMs, OLICHKH; pelarb
JIMHEWHbIE HEpaBEHCTBA C OJIHOM NEpPEeMEHHOM M HX CHCTEMBI; JaBaTh I'padUUECKYIO
WJUIFOCTPALMIO MHOYKECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIUA

e[loHmMaTr W WUCIONB30BaTh (PYHKIMOHAIBbHBIC TIOHSITHS W SI3BIK (TEPMUHBI,
CUMBOJIHUECKHUE OOO3HAUECHUS); ONMPENC/IsiaTh 3HAUYCHHE (PYHKIHHU I10 3HAYCHHUIO apryMEHTa;
onpenessiTh CBOMCTBA (PYHKIIUU T10 €€ rpaduky.

e Ctpouth rpadUKH d1eMeHTapHbIX yHKkIui Bugay = KX,y = kKx + b,y =§, y=x3,

Y=VXx,Y = |X| 1 UX CBOWCTBA.

9 xiacc

Yucya 1 BBIYHUCJICHUA

L4 CpaBHI/IBaTL 1 yrnnopsaa04imuBaTh pallMOHAJIBHBIC 1 UPPAIUOHAJIBHBIC YK CJIA.

¢ BrimoaHsaTs apI/I(l)MeTI/I‘-ICCKI/Ie OCUCTBUSL C panuoOHAJIBHBIMHU YUCJIIaMHU, COYCTAasA YCTHBIC
H IINCBbMCHHBIC HpI/IéMLI, BBIITOJIHATB BBIYWCIICHUS C HPpPpAllHMOHAJIbHBIMHA YU CJIaMHU.

e HaxoauTtp 3HadYeHUS CTCIICHEH C OCSJIbIMM ITIOKA3aTCIIsIMM U KOpHef/’I; BBIYUCJIIATH
3HA4YCHMUA YHMCIIOBBIX BLIpa}KeHI/Iﬁ.

L4 OprrJ'IHTI) HeﬁCTBHTeHBHBIC qucCjia, BBIIIOJHATH IIPUKUAKY peE3yiibTaTa BBI‘II/ICJ'ICHI/II;'I,
OIICHKY YHMCJIOBBIX Bpra)KeHHﬁ.

YpaBHeHMsI U HEPABEHCTBA

e Pemmate snMHENMHBIE M KBaJpaTHBIE YPaBHEHWs, YpPaBHEHUs, CBOJSAINMECA K HUM,
npocTeinme ApoOoHO-pallMOHaIbHbBIE YPABHEHUS.

e PemaTe cucTeMsbl IByX JIMHEUHBIX YPAaBHEHUI C JABYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX
YPaABHEHUU, B KOTOPbIX OJTHO YPABHEHUECHE SIBJISICTCSI JIUHEUHBIM.

e PemmaTh TEKCTOBBIE 3ajJadyd ajlreOpandyeckKuM CHocoOOM C MOMOIIBIO COCTaBJICHUS
YPaBHEHUS UJIM CUCTEMBI JIBYX YPABHEHHUH C JIByMsI IIEPEMEHHBIMHU.

e [IpoBOomMTE mpocTEllINEe HWCCIENOBAaHUSI YPABHEHUMN M CHCTEM YpPaBHEHHI, B TOM
4yciie C NOpHUMEHEeHHEeM rpadHUyecKuX IIpeJcTaBiIeHuil (ycTaHaBIMBaTb, HWMEET JIH
ypaBHEHHUE WU CHUCTEMAaypaBHEHUM pELIeHUs, €CJIU UMEET, TO CKOJBKO, U TIP.).

e Pemiate JMHElNHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HW300pakaTh pelIeHUE
HEpPaBEHCTB Ha YHCJIOBOM MPSAMOM, 3alIUCHIBATh PEIIEHHE C TIOMOIIBIO CUMBOJIOB.

e Pemrate cucTteMbl JIMHEHWHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYUAOIINE
KBaJIpaTHOE€ HEPABEHCTBO; U300pakaTh pEIIEHHECHUCTEMbl HEPABEHCTB HAa YUCIOBOW MPSIMOIA,
3aIlMChIBAaTh PELIEHUE C TOMOIIBI0 CUMBOJIOB.

e lcrnonp30BaTh HEpPABEHCTBA NPU PEIICHUM PAa3JIMYHBIX 3ajiad

DOyHKIUH
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e Pacrio3HaBaTh ()yHKIIMHM M3yYE€HHBIX BUIOB. II0Ka3bIBATh CXEMATHYECKH PACIIONIOKEHNE
. . _ _ K
Ha KOOPJMHATHOM MI0cKoCTH rpadukos Gynkini Buna:y = kX, y = kx + b,y ==, y=x3, y=vx,

Y = |x| B 3aBUCUMOCTH OT 3Ha4YCHUI KOI(PPHUIIUESHTOB; ONHUCHIBATh CBOWCTBA (DYHKITHUM.

e Ctpouth W WH300pakaTb CXEMaTUYECKH TpadUKU KBaAPATHYHBIX (DYHKIIHH,
OIMCHIBATh CBOMCTBA KBAJIPATHUYHBIX (PYHKIIUU MO UXTpadUKaMm.

e Pacnno3naBate KBajgpaTH4HYIO QYHKIHIO 10 GopMyJie, OPUBOAUTH HNPUMEPHI
KBaJIpAaTUYHBIX (PyHKIUN U3 peasibHOM KU3HHU, PU3NKHU, T€OMETPHUH.

ApudmMernyeckasi 1 reoMeTpUUYECKasi NPOrpPeccuu

e Pacrio3HaBaTth apu(PMETHUYECKYI0 U TE€OMETPHUYECKYIO0 MOPOrPEeCCHM NOpPU Ppa3HbIX
crioco0ax 3aJlaHusl.

¢ BEIIIOJHATH BBIUMCICHHUS C MCIIOJb30BaHUEM (OpPMYJT N-TO yjeHa apu(METHUYECKONH U
r€OMETPUUYECKON MPOrpeccuii, CyMMBbI TIEPBBIX N YJICHOB.

e 13006pa’kaTh 4J€HBI NOCJIEJOBATEILHOCTH TOYKAMU HA KOOPIMHATHON IIJIOCKOCTH.

e Pemiath 3a1aun, CBsI3aHHBIE C YUCIOBBIMU I10CJIEN0BATEIBHOCTSIMU, B TOM YHCJIE 3aJlaUU
U3 peasbHOM KU3HU (C UCTIOIb30BAaHUEM KaJIbKYJIATOPA, HUMPPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYUYEHU )

7 kimacc -44 B HEZEIIO

(136 yaca)
Hassanue
paszena (TeMbl) OcHoBHOE cojep:kaHue OcHoBHBbIE BH/bI 1eSITETbHOCTH 00y4YAIOIIUXCS 20P
(4ucIo yacoB)
Yuciaa u IToHsTHE PAlIMOHAIBLHOTO CHCTeMATH3MPOBATh M 000raliaTh 3HAHMS 00 OOBIKHOBEHHBIX M mecstmuneix | Nitpsi/incult.info/
BbIYHCJICHHUSI. grcaa. ApudMeTHIECKUe NpoGsIX. teaching/metodich
PanuonajibHbie NEWCTBUS ¢ pallMOHAILHBIMH CpaBHUBATL M YNOPSA0YMBATL Apo0H, Npeobpa3oBbiBas Ipu HeoOxoaumoctu | eskie-materialy/
yucaa YUCTIAMH. JeCSITHYHBIE JApOOM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JeCSTHYHBbIC, B | Karamor
(33 ) CpaBHeHUe, yIopsiJourBaHue YACTHOCTH B OECKOHEYHYIO JIECATHUHYIO IPOOH. GeCIUIaTHOTO
palMOHAIBLHBIX YHCEL. IpumensiTe pasHoodpasHbie CrIoco0bl H NPUEMBI BHIMHCICHHS! 3HAYEHUIT IPOOHBIX | udposoro
CrerneHb ¢ HATyPaIbHBIM BbIPAKEHMUii, CONEPKAIUX OOBIKHOBEHHBIE U JICCATUYHBIE IPOOU: 3AMEHATD HPH | oo ro
[OKa3aTelIeM. HCOOXOAMMOCTH  AECATHYHYIO ApOObL  OOBIKHOBCHHOH M OOBIKHOBEHHYIO | .4 o0 (1C
PerreHre OCHOBHBIX 3a71a4 HaA JICCATUYHOM, TIPUBOJUTH BbIpaKeHHE K ¢dopme, Hambosiee yHOOHOW HiIst ) ’
AOpoOU, MPOILEHTHI U3 PCAIbHOM BBIUMCIICHHUN, IIpeoOpa3oBhIBATh JPOOHBIC BBIPAKCHHUS Ha YMHOXCHHUE U MPOCBCIICHHUC, )
MPAKTUKH. JIeTICHUE IECATUYHBIX APOOEh K JEHCTBUSIM C LEIBIMH YHCJIAMHU. (boxedopa, HopbIi
[Ipu3HAKH JETUMOCTH, IpHBOANTL YMCIOBbIe M OyKBEeHHbIE NPHMEPBbI CTENEHH ¢ HATypalbHbiM | JHCK)
PAa3I0KEHNS Ha MHOKUTEIH MOoKa3aTeJIeM, OOBIACHSS 3HAYEHUSI OCHOBAHMs CTEIEHHU U IIOKa3aTels CTEIICHH, https://www.yaklas
HATYPaTbHBIX YHCEIL. HAXOJUTh 3HaYEeHUs cTeneHeil Buaa a" (& — Mr060e palMoHanbHOE Yucio, N — | S.Iu/
PeanbHble 3aBUCHMOCTH. IIpst HaTypajbHOE YHCIIO). https://uchi.ru
Masi 1 oGpaTHas IMoHMMATH CMBICI 3aITUCH GOJIBIIUX YUCEI C TOMOUIBIO JIECATUIHBIX IpoOel u
IIPOINOPUHUOHAIIBHOCTH. CTEIICHEH umnciia 10, NPUMEHATHb X B PCAJIBHBIX CUTyalUAX.
IlpuMeHATH [OPU3HAKH  JEJIUMOCTH, pPa3JIOKEHUST Ha  MHOKHUTEIU
HATypajlbHBIX YUCE.
Pemiarh 3aja4M Ha YacTH, NPOIEHTHI, MPOIMOPIMU, HA HAXOXKIECHUE IpOOH
(mporieHTa) OT BEIWYUHBI W BEJIWYU HBI MO ¢€ npodu (IporeHty), Apodu
(npolieHTa), KOTOPBIA COCTAaBJISIET OJHA BeIMYWMHA OT Apyroil. I[IpUBOAMTH,
pa3éuparb, OHEHUBATH PAa3JIMYHBIC DPEIICHUS, 3alMCH PEUICHUNH TEKCTOBBIX
3aj1au.
PacnosHaBate ¥ OOBSCHATBL, ONUPAsICh HA  ONPEIEIEHHs,  IMPSIMO
[IPONOPLUHOHAIBLHBIE W O0pPaTHO MPOMOPLUOHAJIBHBIE 3aBUCHUMOCTH MEXKIY
BEJIMUMHAMU; MPUBOJAUTH NPUMEPHI dTHX 3aBUCUMOCTEN U3 PEATbHOrO MUPA, U3
IPYTHX y4eOHBIX MPEJIMETOR.
Pemiatrh NpakTUKO-OPUEHTUPOBAHHbBIE 3a/1aUM HA APOOH, IPOLEHTHI, IPSIMYIO U
00PATHYIO IPONOPIUOHAIILHOCTH, MPOMOPIUH.
Anredpanyueckue ByKBEHHBIE BBIPAKEHUSL. OBiageTs anredOpanvyecKoll TEPMUHOJIOIMEH U CUMBOJIUKON, IPUMEHSITH €& B https://fincult.info/
BBIPAKEHHUS IMepemennble. JlonycTumble poIecCce OCBOEHHsI y4eOHOTO MaTepUaIa. teaching/metodich
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(35 u) 3HAYCHUS IIEPEMCHHBIX. HaxoauTh 3HadYeHHsT OYKBCHHBIX BBIPAXXCHHH MPH 3aJaHHBIX 3HAYCHUSIX eskie-materialy/
DopmyIibL. OyKB; BBIIOJIHATH BBIUUCIIECHUSA 110 (hOpMyIaM. Karanor
IIpeoOpa3oBaHue OyKBEHHBIX BbInoJHATH Ipeo0pa30BaHus 1EJI0I0 BBIPAXKEHUS B MHOIOYJIEH IIPUBEIECHUEM GeCILIATHOTO
BBIpQ)KCHUH, pacKpbITHE NOJOOHBIX CJIATa€MBbIX, PACKPBITUEM CKOOOK. H(pPOBOTo
CKOGOKH NPUBE/ICHUE BbINOJIHATL yYMHOXXEHHE OJHOYIEHA HAa MHOTOYWIEH W MHOTOYIE€HAa Ha KOHTEHTA Ha
HOAQGHBIX ClaracMpIX. MHOTOUYJIEH, NPUMEHATh GOPMYJIbI KBaJpaTa CyMMBl U KBaJpaTa pPa3HOCTH. educont.ru (1C,
CBoiicTBa CTETICHH C OcymecTBJIATh Pa3I0KEHHE MHOTOWICHOB HA MHOXKHUTEIU IMyTEM BBIHECCHHUS 3a NpOCBEILeRHe,
HaTypaJbHbIM IIOKa3aTCJICM. CKOOKH OOMIero MHOXUTEIsI, NpUMEHEHHUs (OPMYyJIBI Pa3HOCTH KBaIpaToOB, .
Mmnorounensl. CliooxeHHe & boxedopx, HoBEIH

> (hopMy COKpaIIEHHOTO YMHOKCHHS.

BBIMHUTAHHUC, YMHOXCHHC IIpumeHsTH TpeoOpPa30BaHNE MHOTOWICHOB ISl PEIICHUS Pa3IndHbIX 3a70a4d U3 HHCK_)
MHOTO4JICHOB. POPMYJIbI MaTeMaTUKH, CMEKHBIX IPEAMETOB, U3 pPealbHON MPAKTUKH. https://www.yaklas
COKPaIEHHOTO YMHOYKCHHUSL. 3HAKOMHUTLCSI ¢ MCTOPHEl Pa3BUTHS MAaTEeMATHKH. s.ru/
PaznoskeHHe MHOTOYWICHOB Ha https://uchi.ru
MHOXHTEIIH

YpaBHenus VpaBHeHuE, npasuiia PemiaTrh, JIMHENHOE ypaBHEHHE C OJIHON NEpEeMEHHON, MPUMEHsIsI NMpaBHJIa https://fincult.info/

M HepaBeHCTBA
(28 1)

npeoOpa3oBaHUsl ypaBHEHUSI,

PaBHOCHJIBHOCTH YPAaBHEHUIA.

JInHeiiHOe ypaBHEHHE C OJHOM

peuieHue
YPaBHEHUH.
Pemenne 3amau ¢ momombro

IIEPEMEHHOM,
JTUHEHHBIX

YPaBHEHUH.

JInHeiiHOe ypaBHEHUE C IBYMsI
IIEPEMEHHBIMH U €ro rpaduk.

repexo/ia OT UCXOJHOI'0 YPaBHEHHSI K PAaBHOCHWIBHOMY €My OoJjiee IPOCTOro BUJA.
IIpoBepaATh, ABIsIETCS TN KOHKPETHOE YUCIO KOPHEM YpPaBHEHUS.

IMopdupaTs NpuMepsI Nap YUCEI, ABIAIONINXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUS ¢ AByMsA NepeMeHHbIMU. CTPOUTH B KOOPJAUHATHOHN INIOCKOCTH
rpaduK JUHEHHOTO YpaBHEHHUSI C IBYMsI IIEPEMEHHBIMH; I1OJIb3YSICh
rpaduKoM, NPUBOAUTH NMPUMeEPBI PEIICHUS YPaBHEHUSI.

HaxoauTh pemienue cucTeMbl ABYX JIMHEWHBIX YPaBHEHUM C ABYMs
NIEpEMEHHBIMU.

CocTaBJIAITh U pelIaTh YPABHEHUE UIIM CUCTEMY YPABHEHUI MO YCIOBHIO 3a7a4H,

teaching/metodich
eskie-materialy/
Karanor
OecIIaTHOTO
poBOro
KOHTCHTA Ha
educont.ru (1C,
HPOCBEIIEHHE,
(dokcdopm, HOBBIH

Cuctema JBYX  JIMHEHHBIX WHTEPIIPETUPOBATE B COOTBETCTBHM C KOHTEKCTOM 3aJadd MOJYYCHHBIH
ypaBHEHUU C JIBYMSI pe3yabTar. JIFICK)
IepEMEHHBIMH. Pemenue https:/www.yaklas
CHCTEM YpaBHEHHUil CIIOCO60M s.ru/
MOJICTAHOBKK U  CIHOCOOOM https://uchi.ru
CIIO)KCHUS
Koopaunarsl KoopauHara TOUYKHU Ha M306pakaTh Ha KOOPJAMHATHOM IMPSIMON TOYKH, COOTBETCTBYIOIINE 3aaHHBIM http53_//f'nCU|t-|Uf°/
U rpaduKkH. MIPSIMOA. YucIoBBIE KOOpJAMHATAM, Jy4H, OTPE3KH, HHTEPBAJIbI; 3aIIUCHIBATh X Ha anreGpanueckom | teaching/metodich
DOYyHKIHH IIPOMEXKYTKH. Paccrosiaue SA3BIKE. eskie-materialy/
(34 u) MEXKILY ABYM:1 TOYKaMM1 OTMeyaTh B KOOPAMHATHOW IUIOCKOCTM TOYKH MO 3aJaHHBIM KOOpPJHHATAM; Karasor
KOOPAMHATHOM NpsMOK. cTpouTh rpadUKH HECJIOXHBIX 3aBUCHUMOCTEH, 3aJlaHHBIX (OpMyJiamMu, B TOM becriaTHOro
IIpsimoyrosyibHast cucreMa qHuCcIie C MOMOIIBI0 MU POBBIX JabopaTopuid. 1upoBoOro
KoopAuHAT Ha IUIOCKOCTH. IIpumensiTh, N3y4aTh NMpenMyIlecTBa, HHTEPNPETHPOBATH I'padHUUecKuii criocod KOHTEHTa Ha
ITpumepsr rpauKos, MPEJICTABIICHUS U aHAIN3a Pa3HOOOPA3HOW KU3HEHHOW WH(pOpMAIIHH. educont.ru (1C,
3aTaHHBIX bopmynamu. OcBauBaTh NoHsITHE PYHKIINH, OBJIaJIeBaTh (PYHKIIMOHAJIBHON TEPMHUHOJIOTHEH.

Yrenue rpadHUKOB peaTHbIX

3aBUCUMOCTEH.

[Monsitne ¢ynkouu. I'padux
¢yskinu. CBoiicTBa (PyHKIIHIA.

Pacno3HaBarTh juHeliHy0 GyHKIu©O Y = kX + b, onmucbiBarh e¢€ cBoiicTBa B
3aBHCHUMOCTH OT 3Ha4YeHHU KodpdummenTos K u b.

Ctpouth rpaduku TUHEHHOH G YHK O U U, DYHK I U A

y=|x|.

Hcnoab3oBaTh HM(MPOBLIE pecypchl AJsl TTOCTPOCHUS

MPOCBEIIEHHE,
¢doxchopma, HOBBIHA
JTHCK)
https://www.yaklas
s.ru/
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JluneiHast yHKImSL. rpapukoB (yHKIMHA M m3yuenus ux csoiict. IlpuBoanmte mnpumepsr | Nitpsi//uchi.ru
Iocrpoenue rpapuka JUHEWHBIX 3aBUCUMOCTEN B pealbHBIX MpoOIleccaxX U SBIICHUSX.
nuHerHon ¢yukuuu. I'padux
yHKIMH Y = |x |
IMoBTOpEHue U [ToBTOpCeHME OCHOBHBIX BbioupaTh, NPUMEHSITH OLEHHUBATH CHOCOOBI CPABHCHHS YHCEN, BBIYHUCICHUMH, https;_//fmcu't"r!fc’/
00001 eHne MOHSATHH U METOJIO0B Kypca 7 npeobpa3oBaHUl BRIPAKCHUH, PEIICHUS] YPABHCHUH. tea(?hlng/ mﬁftOd'Ch
(6 1) KJracca, 06001IeHne 3HaHUuH OcylmecTBJIATh CAMOKOHTPOJIb  BBINOJIHSAEMBIX JACHCTBUH U CaMOIPOBEPKY eskie-materialy/
pe3yiibTaTa BBIYUCICHUN, TPeoOpa30oBaHU, TOCTPOCHHIA. Karanor
Pemare 3aga4y u3 peasibHOM )KU3HU, IPUMEHATh MaTeMaTH4YeCKUe 3HAHUSA JUIS becruraTHOro
penieHus 3a1a4 U3 APYTHX IIPESAMCTOB. uuQppoBoro
Pemath TeKCTOBBIE 32/1a4H, CPABHUBATH, BHIOHPATH CNIOCOOBI PCIICHHS 3a1a4yu. KOHTEHTA Ha
educont.ru (1C,
IIPOCBELIEHUE,
(dokchopm, HOBBIH
JIHCK)
https://www.yaklas
s.ru/
https://uchi.ru
8 kiacc
(136 yacoB)
HasBanue

pa3aena (TeMbl)
Kypca (YHMCJI0 4acoB)

OcHoBHOE cofiep:kaHue

OcHOBHBbIE BHU/ABI 1eATEJILHOCTU 00y4a0MXCs

20P

Yucaa
BBIYHMCJIEHHUS.
KBanpaTHblie
KOPHH

(17 a)

KBagpartHblii KOpeHb U3
uucia.l[loastue 00
HppaITHOHAITIEHOMYHCIIE.
JecsaTuaHBIC TPUOITUKESHUS
UPPALTTOHATIBHBIX YHUCEI.
JlelicTBUTENBHBIC YHCIIA.
CpaBHeHUE NEUCTBUTEIIbHBIX
qucesr. ApupMeTHIeCKUN
KBaJpaTHBIN KOPEHb.
VpaBHeHue Buga X? = a.
CBoiicTBa apuPMETHIESCKUX
KBaJpaTHbIX KOpPHEH.
I[IpeoOpa3oBaHUE YHUCIIOBBIX
BBIpaK€HUH, COJIepKAIINX
KBaJIpaTHbIE KOPHHU.

DopMyJIMPOBATH ONpe/ieJieHNe KBaIPaTHOTO KOPHSI U3 YHCIa, apuPpMETHIECKOrO
KBaJIpaTHOT'O KOPHSI.

IIpuMeHSITH OllepalvIO M3BJICUYEHHUs KBAaJIPATHOI'O KOPHS U3 YHUCIIA, NCHOJIb3YS
IIPH HEOOXOJUMOCTH KAJTbKYJIATOP.

OueHuBaTh KBaJIpaTHbIC KOPHHU LIEJIBIMU YUCJIAMHU U JIECITUYHBIMUA JIPOOSMU.
CpaBHUBaTh M YHNOPSJAOYMBATH pallMOHAJIbHBIE W UpPpaAllMOHAJIbHBIE YHCIA,
3alMCaHHbIe C MOMOIIbIO KBaJIPATHBIX KOPHEH.

Hccaenosarh ypaBpHeHue X? = @, HAXOJHUTh TOYHbIE U MPUOIHKEHHBIE KOPHH
opu a > 0.

HccnenoBaTh cBOiicTBAa KBAIPATHBIX KOPHEH, IPOBO/ISI YMCIIOBBIE 9KCIIEPUMEHTHI
C UCTIOJIB30BAaHUEM KAJIBKYJISITOpa (KOMITBIOTEPA).

Jdoka3pIBaTh cBOiicTBa apu(METHUYECKUX KBAJPATHBIX KOPHEH; NMPUMEHSITH WX
JUIst IpeoOpa3oBaHUsI BEIPAXKSHUH.

BpInoHATH NMpeodpa3soBaHUs BBIPAKEHUN, COJEpKAIIUX KBaJpaTHbIE KOPHH.
BpipakaTh 1epeMeHHbIE U3 T€OMETPUYECKUX U (DU3NUYECKUX (GOopMyII.

https://fincult.info/
teaching/metodich
eskie-materialy/
Karanor
OecruraTHOTO
poBOro
KOHTCHTA Ha
educont.ru (1C,
TIPOCBELICHUE,
¢doxchopma, HOBBIHA
JTCK)
https://www.yaklas
s.ru/

https://uchi.ru
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BeruncasiTe 3HaAYEHHUsI BRIPAXXEHUH, COJIEPIKAIINX KBaApaTHbIE KOPHU, UCIIOIb3Y s
IpU HEOOXOAUMOCTH KaJIbKYJISTOP.

Hcnoab3oBaTk B XOJ€ pCEIICHUS 3ajJad »>JIEMEHTapHble MpPEACTaBIICHUS,
CBsI3aHHBIC C NPUOIMIKEHHBIMHU 3HAYEHUSIMH BEJIHUYHH.

3HAKOMHTBHCSI ¢ MCTOPHEH Pa3BUTHS MATEMATHKH.

CTeneHp C IEIbIM

Ymena - DopMYyJTHPOBATH ONPeE/IeIeHHE CTEICHHU C IEJbIM [T0Ka3aTeIeM. https://fincult.info/
e — ggﬁ;ﬁingiﬁécgggﬁé‘P;Haﬂ IMpeacTaBJaATH 3aMKUCH 0OJBIINX M MAJIBIX YHCEJ B CTAHAAPTHOM BHJE. teaching/metodich
: P CpaBHHBATH YHMCJIa U BEJIWYUHBI, 3alTHCAaHHBIC C UCIIOJIb30BaHUEM cTerieHH 10. Ki ialv/
CreneHs ¢ HeJbIM 00BEKTOB OKpYIXKaAIIETro " eskie-materia Y
10KA3ATEIeM. Mupa (OT STEMEHTAPHBIX CII0JIB30BATh 3aIIMCh YMCEJ B CTAHAAPTHOM BUJE JUUISI BBIPAXKEHUSI pa3MEPOB Karanor
OO0BEKTOB, [UTUTEIHFHOCTH IIPOILIECCOB B OKPY KAIOIIEM MHpE.
(9u) 4acTUL 10 KOCMMUYECKHUX = 6eCITATHOrO
0GBEKTOB), JUTHTEILHOCTD (I)OEMy.HPIPOBaTb, 3aIUCHIBATh B CHMBOJIMYECKON (OPME U HILTFOCTPHUPOBATH IPAMEPAMU
MPOIIECCOB B OKPY>KAIOIIEM CBOMCTBA CTCIICHU C ICJIBIM IIOKA3aTCIIEM. HI/I(I)I)OBOFO
MHpE. IIpuMeHATH CBOMCTBA CTENICHHU AJIS MPEOOpa30BAHUS BEIPAKEHHM, COACPIKAIINX CTETICHH C KOHTEHTA Ha
CBoiicTBa CTENEHU C LEJIBIM LIEJBIM TI0Ka3aTeNEM. educont.ru (1C
v . b
noKasaTejIeM. BbInoHATH ACHCTBHS C YUCTIAMH, 3aIIIICAHHBIMHU B CTAaHIAPTHOM Buze ( YMHOXKCHHE, [IPOCBEIEHH S
JICIICHNE, BO3BEICHUC B CTCTICHB). P >
(oxchopa, HOBBII
JIACK)
https://www.yaklas
s.ru/
https://uchi.ru
Anre6panyeckue KsanpaTHbIit TpEXUIIEH. Pacro3HaBaTh KBaJPAaTHBIN TPEXUIEH, yCTAHABIMBATEBO3MOXXHOCTD €TO https://fincult.info/
BbIpasKeHMsI. Paznioxkenue KBaJpaTHOTO pas3JIoKEHHsT HA MHOYKUTEIIH. teaching/metodich
KBagpaTtHbIit TpEXUICHAaHa MHOXXHUTEIIN Pack/iafibIBaTh Ha MHOXKUTEJIM KBaJPAaTHBIH TPEXUWICHC HEOTPUILIATCIBHBIM eskie-materialy/
'E‘g(:x)‘{ﬂel-l JAUCKPUMUHAHTOM KaTaJIOF
OecIIaTHOTO
mudpoBoro
KOHTEHTa Ha
educont.ru (1C,
MIPOCBELLIEHHUE,
(oxchopa, HOBBII
JIVICK)
https://www.yaklas
s.ru/
https://uchi.ru
Are6panyecKue Anrebpandeckas JIPOOK. 3anuceIiBaTh anrebpandeckue BhipakeHus. HaxoauThb https://fincult.info/
BbIPpaXKEeHH . JlonycTtumsblie 3HAYECHUs o0yacTh OMpeJieICHUS PalliOHAIILHOTO BBIPAYKCHUsI. BBINOJJIHATD YHCIIOBBIC teachlng/metodlch
Anre6panyeckas TMEPEMEHHBIX, BXOASIIUX B IIOJICTAHOBKU U BBIYMUC/IATH 3HaU€HHUE APOOH, B TOM YHCIIE C MOMOIIBIO KAJIBKYJISITOPA. eskie-materia|y/
ApoGb anrebpandecKue BBIpaYKCHU. PopMyJIMPOBATh OCHOBHOE CBOWCTBO aireOpandeckoiiipoOu 1 NPUMeHATH ero 1Jis Katanor
(21 4) OcHoBHOE CBOMCTBO npeobpazoBaHus ApoOeii. BBINOJIHATD AeNCTBUA ¢ alreOpandecKUMHU JPOOSMH. 6
anreGpanyeckon JpoOH. IIpumensTh IpeoOpa3oBaHUsl BBIPAaXKEHUH 11 penieHusi3anad. BeipakaTh CCIIATHOTO
Coxpamenue 1poGei. nepeMeHHble u3 Gopmys (HUHUECKUX, TEOMETPUUYCCKHUX, OMHUCHIBAIOIINX OBITOBBIC 1upoBoro
CroxeHue, BBIYMTAHUE, CUTYAaIIVH) KOHTEHTA Ha
YMHOXEHHE 15 JCIJIICHUC eduCOnt.ru (1 C’
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anreOpandecKux Ipooeit. MPOCBEIICHUE,
IIpeobpaszoBanue BBIPAYKCHUIA, dokedop, HOBbIL
b
coaeprKaIux anreOpandyeckue
npodu JIMCK)
https://www.yaklas
s.ru/
https://uchi.ru
YpaBHeHUsA KsaaparHoe ypaBHEHHE. Pacno3HaBaTh KBaJIpaTHbIC ypaBHCHUSI. https://fincult.info/
U HEpaBeHCTBa. Hernonunoe KBaJpaTHOE 3anuceiBaTh (GOPMYJY KOPHEH KBaJApaTHOrOo ypaBHEHHMs; pellaTb KBaJpaTHbIE teaching/metodich
KsagparHbie ypaBHeHue. dopmyna  KOpHEit ypaBHEHHS — IOJIHBIC U HETIOJIHBIE. eskie-materialy/
ypaBHEHMA KBaJPaTHOTO YpaBHCHHSI. IIpoBOAUTH NPOCTEHIINE UCC/IeJOBAHMSA KBAIPATHBIX YPABHCHU. Karanor
(264) Teopema Buera. Pemiath ypaBHEHMHs, CBOJSIIMECS K KBaJpaTHBIM, C IIOMOINBIO IIpeoOpa3oBaHUi H 6
Pemrenue ypaBHeHUI, CBOASIIIIUXCS 3aMEHOUN MepEeMEeHHOU. CCILTATHOTO
K KBajapaTHbIM. IIpocreiimme Ha61105aTh M aHAJIM3UPOBATh CBsI3b MEXKIY KOPHSIMH HKOIDGHUIIMEHTAMH KBaJPaTHOTO 1upposoro
IPOOHO-pallMOHAIBHBIE  ypaBHE YpaBHEHUSL. KOHTEHTa Ha
HUSL. dopMysIMpOBaTh Teopemy Buera, a Takke OOpaTHYIO TeEOpeMy, MPHUMEHATH ITH educont.ru (1C,
PelieHne TEKCTOBBIX 3a1a4 C I0- TEOPEMBI JUIsl PEIICHHUS 3aa4. npocBeIIeH e
MOIIBIO KBAaAPAaTHBIX YPaBHCHUH Pemiath TEKCTOBbIE 3aJa4M alIrcOpandccKUM CIIOCOOOM: IIEPEXOIUTh OT CIOBECHOM boxedopn HO’BHﬁ
(bOpPMyYJIMPOBKH yCIIOBHs 3aladd K aJreOpandeckoil Moaenu IIyTéM COCTaBICHHS ’
YpaBHEHUST; pElIaTh COCTABIEHHOE yPaBHEHHUE, HHTEPIIPETUPOBATE PE3YIIHTAT. JICK)
3HAaKOMMTBCS C UCTOPHUEN pa3BUTHs anreOpHI. https://www.yaklas
s.ru/
https://uchi.ru
YpaBHenus JluneiitHoe  ypaBHEeHHE  C Pacno3HaBaTh JUHCHHBIC YPABHEHUSI C IByMsI ICPEMCHHBIMH. https://fincult.info/

H HEPABEHCTBA.

Cucrembl ypaBHeHM I
(12 a)

ABYyMsl TEPEMEHHBIMH, €ro
rpaduK, NpUMEpbl pElICHUs
YpaBHEHUI BLHENBIX YHUCIAX.

Pemenune CUCTEM JBYX
JIMHEWHBIX YPaBHEHUHN C ABYMs
IEPEMEHHBIMU. IIpumepsl
pElLIEHUsI CUCTEM HEJIIMHENHBIX

Ctpouts rpaduKH JHUHESHHBIX YpaBHCHHUI, B TOM YHCJIIC

HCII0J1b3ys HU(PPOBbIEC PEeCYPCHI.

Paziu4yarh napajuiesibHbIE U NIEPECEKAIONIUECS NPSMBIEIO UX YPABHEHUSIM.
Pemiarb cuctemsbl JBYX JIMHEHHBIX YPaBHEHUH C JBYMsI I[I€PEMEHHBIMU
MOJCTAHOBKOM M CIIOKEHUEM.

Pemiatrh mpocTelilve CUCTEMBI, B KOTOPBIX OJHO U3 YPAaBHEHUIN HE SsIBIISIETCS
JINHENHBIM.

IIpuBoanTs rpaduyecKyl0 HMHTEPHPETAIMI0 pPEUICHUS YPAaBHEHUS C JABYMs

teaching/metodich
eskie-materialy/
Karanor
OecruiaTHOTO
mudpoBoro
KOHTEHTA Ha
educont.ru (1C,

YpaBHEHUH c ABYMsI o

IepeMeHHBIMH. IIEPEMEHHBIMU U CUCTEM YPABHECHUM C IBYMs IIEPEMEHHBIMMU. IPOCBELIEHUE,
Fpa(bnquKaﬂ PemaTth TEeKCTOBBIE 3aJa4M aJ'II‘C6paI/I'-IeCKI/IM criocobom (I)OKC(I)OI);[, HOBBIU
HHTEpIIpEeTalusl ypaBHCHUS C TTACK)

JIBYyMsI MePEMEHHBIMH u https://www.yaklas
CHUCTEM YpPaBHEHUH C JIByMs s.ru/
HEepEeMEHHBIMH. https://uchi.ru
Penrenne TekcTOBBIX 3amaud ¢

no- MOIIIBIO CHUCTEM

YpaBHEHUH.

YpaBHeHus

" HepaBeHCTBA.
Hepagencrsa
(15 u)

YHucnoBble HEpABEHCTBA M UX
CBOMCTBA.

HepaBeHncTBO ¢ oxHOMI
nepemeHHoOM. JInneliHbie

PopmMyJIMPOBATH CBOMCTBA 4YHCJIOBBIX HEPAaBEHCTB, WJUIIOCTPUPOBATH HX Ha
KOOPAWHATHOM MPSIMOH, JOKA3bIBATH aNreOpanmvyecKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PELISHUS 3a4a4.

Pemats nuHeliHbIe HEpaBEHCTBA C OJHOM NMEPEMEHHOM, H300pakaTh pelIeHHUe

https://fincult.info/
teaching/metodich
eskie-materialy/
Karanor
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HEpaBEHCTBA C
ONHOM TIEPEMEHHOM U UX
peueHne. CUCTEMBI JIMHEHHBIX
HEpPaBEHCTB c OHOM
MIEPEMEHHOUN U UX pELICHUE.
H3obpakeHnne pemnieHns
JIMHEWHOTO HepaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU OPSIMOMH.

HEpPaBEHCTBA HA YUCIOBOU MPSIMOMA.
PermmaTte cucTeMbl JHUHEHHBIX HEPABCHCTB, H300pakaTh pPCIICHUE CHCTEMBI
HEPaBEHCTB HAa YHUCJIOBOU OPSIMOM.

OecmiaTHOTO
mudposoro
KOHTCHTA Ha
educont.ru (1C,
MIPOCBEIICHUE,
(oxchopa, HOBBII
JTACK)
https://www.yaklas
s.ru/

https://uchi.ru

DyHKIUH.
OcHOBHBIE TOHATHS
(84)

IHoaatue pyHKIHUN.
onpeaeyICHUsI 1 MHOYKECTBO
3HaueHU pyHKIHH. CI1ocoOb!
3anaHust PyHKITHHA.

O6nacTpb

I'padpux pynxkoun. CpoiicTBa
bynkmu, ux orobpakeHue
Ha Tpadmuke.

HUcnoab30BaTh QyHKIIMOHAJIBHYIO TEPMHUHOJIOTHIO 1 CHMBOJINKY. BeIunciasaTb
3HaYeHUus QyHKIUN, 3aJaHHBIX GopMyIaMH(TIpU HEOOXOAMMOCTH HCIOJIB30BaTh
KaJIBKYJISITOP); COCTABJSATH Tadauubl 3HaYeHHi GyHKIN. CTPOUTH 110 TOYKAM
rpaduk GyHkiuu. OnucbIBaTh CBOKCTBA (QYHKLIMN HA OCHOBE €€ rpaduuecKkoro
npenacraBiaeHus. Menmob30BaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIHKY.
HccaenoBarh npuMepsl rpaduKoB 0TOOpaKaIOIINX peajbHbIe MPOLECCHI U SBICHUS.
IIpuBOANTH IPUMEPHI IIPOIIECCOB C 3aJaHHBIMHU SIBIICHUSIMU U CBOMCTBAMH.
Hcnonp30BaTh KOMNBIOTEPHbIE MPOrPAMMBI JIJIs1 IOCTPOSHNUS I'papuKoB QYHKIHUHA 1
HU3y4YECHUs UX CBOWCTB.

https://fincult.info/
teaching/metodich
eskie-materialy/
Karanor
OecruraTHOTO
mudposoro
KOHTCHTA Ha
educont.ru (1C,
TIPOCBCIICHHUC,
(oxchopa, HOBBII
JIVICK)
https://www.yaklas
s.ru/

https://uchi.ru

DOyHKIUH.
YucaoBble PyHKUNH
(119)

YreHue u IHOCTPOCHUC

rpadukoB ¢pyukuuii. [Tpumepst

rpauKoB

byHKIMN, OTpaXkaroumux
peajbHBIE TTPOIECCHI.
DyHKIUH, ONHUCHIBAIOIINE
MIpsSIMyIO 1 0OOpaTHY IO
MPOIIOPIHOHAIBHBIE
3aBUCUMOCTH, UX I'padUKH.
I'umiepOoora.

I'padux PyHknum y = X2
@Oyakuun Yy = X%,y = X5,

y =X, Yy = |x|; rpadpuaeckoe
peleHre ypaBHEHUI U CUCTEM
ypaBHEHHUH.

HaxoauTth ¢ noMoubio rpaduka GyHKIINU 3HAYSHHUE OJTHOU U3 pacCMaTPUBaeMBbIX
BEJIMYUH [0 3HAYEHUIO APYTrou.

B HecnoxHbIX ciaydasx BbIpaxkaTb (GoOpMYyJioil 3aBUCMMOCTb MEXIY
BeauuuHaMu. OnucbIBaTh XapakTep U3MEHEHMsI OJHON BEJIMYUHBI B
3aBUCUMOCTH OT U3MEHEHHUs APYyTroi.

Pacnmo3zHaBath BHIB H3y4daeMbIX (yHKOU. I[loka3pIBaTh CcXeMaTHYECKH
TTOJIOKEHHE HAa KOOPJIMHATHOW IUNIOCKOCTH T'paduKoOB (QYyHKIWH BuUIA:

— 2 —
y = X, y - X3!

y =X, y=xl.

HUcnonb3oBars (QYHKUHOHAIBHO-TPaHYeCKUe IpPeICTABJICHUS JJIsI PCELICHUS U
HCCIeN0BaHUs YPABHEHUN UCUCTEM ypaBHEHUN.

IIpuMeHaTH HU(PPOBBIE pecypchl TS TOCTPOSHUS TpadUKOB (HYHKIIHAI

https://fincult.info/
teaching/metodich
eskie-materialy/
Karanor
OecruiaTHOTO
mudpoBoro
KOHTCHTA Ha
educont.ru (1C,
IIPOCBCIIICHHUE,
(hoxcdopa, HOBEII
JIFCK)
https://www.yaklas
s.ru/

https://uchi.ru

IoBTOpenune n
00001 eHHE

IToBTOpEHUE OCHOBHBIX
MOHSITUI Y METOJIOB KyPCOB 7 U

Bpi0upaTb, NpUMEHSITh, OLEHUBATH CHOCOObI CpPaBHEHUS YUCEJI, BBIYMCICHUM,
1peoOpa3oBaHNi BBIPAXKEHUH, pelIeHUs] YPaBHEHHUH.

https://fincult.info/
teaching/metodich
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(10 u)

8

KJIaCCOB, 0000menue

3HAHUH.

OcyuiecTBJISTH CAMOKOHTPOJIb  BBIMOJHIEMbIX JIEHCTBUI U
pe3yJibTaTa BBIYUCICHUN, IPeoOpa3oBaHUN, ITOCTPOCHUH.
Pemiath 3aayu U3 peajbHON KU3HHM, NPUMEHATHh MaTEeMaTUUYECKHUE 3HAHUS IS
pelieHus 3a1a4d u3 Ipyrux npeaMeToB.

Pemiats TekcTOBBIE 32/1a4U, CPABHUBATH, BLIOMPATH CNOCOOBI PELICHUS 3aJla4yu.

caMONpPOBEPKY

eskie-materialy/
Karanor
0ecIIaTHOTO
mudposoro
KOHTEHTA Ha
educont.ru (1C,
MPOCBEIIEHHE,
(dokcdopm, HOBBIH
JICK)
https://www.yaklas
s.ru/

https://uchi.ru

9 kiacc
(136 yaca)

HasBanue pazaena

yHciia Kak OECKOHEYHBIC
JlecsiTHIHbIe ApoOu. B3ammHO
OJTHO3HAYHOE COOTBETCTBHE
MEXIy .
MHOECTBOM JICHCTBUTEIILHBIX
4qHCceJI © MHOYXECTBOM TOYEK
KOOPAUHATHOM NPSIMOM.
CpaBHEHUE NeHCTBUTEIBHBIX
qucesr, apupMeTnIecKue
AeNCTBUs

C JIeCTBUTEIILHBIMH
YHUCIaMH.

[MTpubnmxénnoe 3HaUYeHHUE
BEJIU-

YUHBI, TOUHOCTh
MIPUOITHIKEHUSI.

Oxkpyraenue uucen. [Ipukunka
u

OIICHKA PE3yJIbTAaTOB

3anuchIBaTh, CPABHUBATHL M YIOPAA04YHBATH JCHCTBUTEIIbLHBIE YUCIIA.
BbInoHATH, coYeTasi yCTHbIE U MUCBMEHHBIE NTPUEMBI,

apudmMeTrnyecKue JeHCTBHUSA C PAallMOHAJIbHBIMU YUCJIAMU; HAXOAUTh 3HAYCHUS
CTEIIEHEN C LEJIBbIMU MOKA3aTENIsIMU U KOpHEH; BBIYMCJIATH 3HA4YCHUS
YHCJIOBBIX BBIPAYKEHUM.

IMonyuyurs npeacTaBjaeHne O 3HAYUMOCTH JE€UCTBUTENBHBIX YUCEN B
OpPaKTUYECKOU NEeATEIbHOCTH YeIOBEKA.

AHAJIN3MPOBATH M /1eJ1aTh BBIBO/ABI O TOYHOCTH NPUOIMIKEHUS IS CTBUTEIBHOTO
4uclia Opu pelIeHnH 3a1a4.

OKpyraaTh JeMCTBUTENBHBIE YMUCIIA, BBINOJHATH NIPUKUAKY pe3yiabTaTa
BBIUHCJICHUH, OLEHKY 3HAYE€HUM YMCJIOBBIX BBIPAXXCHUU.

3HAKOMHTBCH C UCTOPHUEH Pa3sBUTUS MaTEMaTHUKHU.

(TeMbI) OcHoBHOE coJepKaHHe OcHoBHBIE BH/IbI TeSITEIbHOCTH 00YyYAIOIIUXCS 20P

Kypca (YHMCJI0 4acoB)

Yucaa n PanmonanbHbIC YnCIa, PaszBuBaTh npeacraBjeHus O YMCIaX: OT MHOXKECTBa https://fincult.info/

BbIUMCJIEHHSI. UppauroHaJIbHbIE YMCIIA, HaTypaJbHBIX YUCEI IO MHOXKECTBA JICHCTBUTEILHBIX teaching/metodich

JleiicTBUTEIbHBIE KOHCYHBIC U dHCCIL. . eskie-materialy/

qneia OECKOHEUHBIE JICCITUUHBIE O3HAKOMHTBCH C BO3MOYKHOCTBHIO MPEIACTABICHUS ASHCTBUTECIBHOTO YHCIa KaK

(10 u) apoou. MHOXECTBO OCCKOHEYHOM JICCATUYHON ApOOH, MPUMEHATH JICCITUYHBIC TPUOTHIKCHUSI Karanor
JNEUCTBUTEIILHBIX YHUCEI; panroHaNbHBIX U UPPALMUOHAIIBHBIX YHUCEI. OecCIIaTHOTO
NEUCTBUTECIbHBIC N3o6paxkaTsh neliCTBUTEIBHBIE YHUCIIA TOYKAMU KOOPAUHATHOW NPSIMOM. IdpPOBOro

KOHTEHTA Ha
educont.ru (1C,
MPOCBELICHHE,
(doxchopm, HOBBIH
JIVICK)
https://www.yaklas
s.ru/

https://uchi.ru
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BBIUMCIICHUN

YpaBHeHus JIuneiinHoe ypaBHEHUE. OcBanBartb, 3aIOMHHATH U IPUMEHATH Irpaduyeckne https://fincult.info/

U HepaBeHCTBA. Pemenue MeTO/bI TP PEIICHUN yPaBHEHUN, HEPABSHCTB M UX CUCTEM. teaching/metodich

YpaBuenust YpPaBHEHHUH, CBOISIIMINXCS K Pacno3HaBaTh 11eibIe U JpOOHBIC yPAaBHEHUS. eskie-materialv/

¢ oqHOM JIMHEWHBIM. PemaTh uHelinble 1 KBaJApaTHbIe YPaBHEHHs], YDAaBHEHHUSI, CBOJSIIIINECS K HUM, y

nepeMeHHOoM KBagpaTHOoe ypaBHEHUe. npocreimmne ApoOHO-pallMOHaJIbLHBIC YPABHEHUSI. Karamor

(14 v) Pemenne ypaBHeHHH, IIpensararb BO3MOXXHBIE CITIOCOOBI PEIISHUS] TEKCTOBBIX GeCIUIaTHOrO
CBOISITITUXCS 3aJa4, 00CYKIaTh MX M pelaTh TEKCTOBBIC 3aJ1a4uM Pa3HBIMHU CIIOCOOaMU. 1bpoBoro
K KBaJpaTHBIM. 3HAKOMHTBHCSI ¢ MCTOPHEH Pa3BUTHS MaTEeMaTHKH. P
BukBanpaTtHbie KOHTEHTA Ha
ypaBHEHHUSI. educont.ru (1C,
[Mpumeps! perienus NpocBeleHHe,
ypaBHEHUH .
TpEThEH U 9eTBEPTOM toxedopn, HOBBii
cTeneHeu JTACK)
PasIOKCHUCM Ha https://www.yaklas
MHOYHUTEIIH.
Pemienne papoGHO- s.ru/ )
palMOHAIBHBIX YPaBHEHUMN. https://uchi.ru
Pemenne TekcTOBBIX 3a7a4
ajireOpandyecKuM METOAO0M

YpaBHenust JInHeiiHOEe ypaBHEHHUE C ABYMs OcBauBaTh U NPUMEHATb NPUEMBI PELIEHUS CHUCTEMBI https://fincult.info/

1 HEPaBEHCTBA.
CucremMbl ypaBHeHHi
(19 uv)

IIEpEMEHHBIMA U €ro rpaduk.
Cucrtema aByX JIMHEHUHBIX
YpPaBHEHUU C ABYMS
NEPEMEHHBIMHU U

eé pemieHue. Pemienue cucrem
JABYX YpPaBHEHUI, OJTHO U3
KOTOpPBIX JUHEWHOE, a Jpyroe
— BTOPOI CTEIEHU.
I'paduueckas
UHTEpIpeTanus
CHUCTEMBbI YpaBHEHUHN C JBYMSI
nepeMeHHbIMU. Pelienue
TEKCTOBBIX 3aJ1a4
anreOpandyecKkuM CriocoOooM

IBYX JWHEWHBIX YpaBHEHHH C ABYMsI NEPEMEHHBIMHU W
CHUCTEMBI IBYX ypPaBHEHHH, B KOTOPBIX OJHO ypaBHEHHE
HE SIBJISICTCS] JINHEHHBIM.

Hcnoab3oBaTh (yHKIHMOHAIBHO-TpaUIECKUE
pellleHHUs] U UCCJIeIOBAHMSI YPAaBHCHUH U
CHUCTEM.

AHaJ’II/I3PIp0BaTL TEKCTHI 3a/1aY, pelIaTb UX anre6panquKI/IM CITIOCOOOM:

OpeaACTAaBICHUA OJIsL

MepexoauTh OT CIOBECHOUW POPMYTHPOBKH YCIIOBHUS 3a/1a4d K alreOpandeckoi

MOJIENTH ITyTEM COCTaBJICHHUS] CUCTEMBI YPAaBHECHUH; pelIaTh COCTaB JCHHYIO
CUCTEMY YPaBHEHHIl; HHTEPNPETUPOBATHL PE3yJIbTAT.
3HAKOMHTBCH C UCTOPHUEH Pa3sBUTHS MaTEMaTHUKH.

teaching/metodich
eskie-materialy/
Karanor
OecrulaTHOro
poBOro
KOHTEHTA Ha
educont.ru (1C,
HPOCBEIIEHHE,
(dokchopm, HOBBIH
JTHCK)
https://www.yaklas
s.ru/
https://uchi.ru

YpaBHenus

U HepaBeHCTBA.
Hepagencrsa
(20 u)

YucnoBele HEpaBCHCTBA H
HUX CBOMCTBA.

JluHeiiHple HepaBeHCTBA C
OJHOM TEPEeMEHHOW ¢ UX
peuieHue.

CucreMsbl JTMHEUHBIX
HEpaBEHCTB c OJTHOM
IIEPEMEHHOM U UX pELICHUE.
KsanpaTHble HEepaBeHCTBA U
HUX pCIICHHUE.

I'padmueckas

YuraTth, 3aIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATHL HEPABEHCTBA;
HCITOJI30BaTh CHMBOJIMKY ¥ TSPMHUHOJIOTHIO. BBIMOJIHATH 1IpeoOpa3oBaHus
HEPaBEHCTB, MCIMOJIB30BATh UISI TPEOoOpa30BaHUSI CBOWCTBA YMCIIOBBIX
HepaBeHCTB. PacnmodHaBaTh JIMHEWHbIE U KBaJpaTHbIe HEpaBeHCTBa. Pemarb
JINHEWHbIE HEPaBEHCTBA, CUCTEMBbI JIMHEHHBIX HEPABEHCTB, CUCTEMBbI
HEPaBEHCTB, BKJIIOYAIOIIMX KBAJIPATHOE HEPABEHCTBO, U peliaTh UX;
00Cy>KAaTh TOJIyYeHHbIC PEIICHUS.

N306paxaTh perieHrue HEpPaBeHCTBA M CHUCTEMBI HEPABEHCTB Ha YHCIIOBOU
OpsiMoil, 3aUCBLIBATH PEIIEHUE C NOMOIIbI0 CUMBOJIOB.

PemaTh xBaJipaTHBIC HEPABCHCTBA, UCITONB3Ys TpapuIeCKHUE IIPEJICTABICHUS.
OcBauBaTh M NPUMEHSITH HEPABEHCTBA NPU PELISHUU PAa3JIMYHbIX 3ajJilady, B TOM

https://fincult.info/
teaching/metodich
eskie-materialy/
Karanor
OecIIaTHOTO
Uu(ppPOBOTO
KOHTCHTA Ha
educont.ru (1C,
MPOCBEIIEHHE,
(hoxcdopa, HOBEII
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HUHTCPHIPECTAUAHCPABCHCTB U
CHUCTEM HCPABCHCTB C JIBYMHA
NepEMCHHBIMU

YUCJIC MPAKTUKO-OPUCHTUPOBAHHbBIX

JIHCK)
https://www.yaklas
s.ru/

https://uchi.ru

®yuKuun Ksanpatnanas GyHKIMs, Pacno3HaBaTh BHIbl M3y4YaeMbIX (QYHKIHMH; HJJIIOCTPUPOBATL cxemaTuveckw, | https:/fincult.info/
(25 u) eé rpaduk u 00BSICHATH PACIOJIOKEHHE Ha KOOPIWMHATHOHM IUIOCKOCTH T'paduKoB (pyHKLHI teaching/metodich
cBoiictBa. ITapaGona k ie- i
p > Bumazy = kx, y = kx + b, y =%, y = axd y = ax®, eskie-materialy/
KOOPIHHATHI BEPIIUHBI ¢ Kartanor
napaGoIibl, OCh CHMMETPHH y= i} X, ¥ = |X| B 3aBUCUMOCTH OT 3HAa4CHUN KOI(PPHUIMEHTOB; OMUCHIBATH UX SecIITATHOTO
napaboibl. CTeTIeHHBIC CBOHUCTBA.
mudposoro
GYHKIHH ¢ HATYPaIbHBIMU Pacno3HaBaTh KBaJApaTUUHYIO QyHKIUIO 110 Gopmysie. [IpUBOANTH MPpUMeEPBI
nmokKaszaTreassMu 2 U 3,I/IX KBaaApaTUIHBIX 3aBUCUMOCTEN I/I3peaHLHOﬁ KU3HU, (1)I/ISI/IKI/I, TEOMETPHUH. K((;HTCH:[I"a H(alc
N N educont.ru
rpaduKu U CBOICTBA. BoiaBasaTh 1 00600maTs 0coOOCHHOCTH Tpaduka KBagpaTUIHONW (PyHKIUU Y = ’
I'paduku dpyHKIMIL: ax? + bx + c. NpoCBeIICHHE,
y = kx Crpoutrs H H300pakaTh cXeMaTHYeCKH TrpadUKd KBaAPaTHYIHBIX (DYHKIHH, (boxedopz, HOBEI
y = kx + b, 3a/laHHbIX opMyJamMu BUaay = ax?,y = ax? + q,y = a(x + p)?, JWICK)
y = ax?, y = ax’> + bx + c. https://www.yaklas
5 X AHAJIM3MPOBATH M MPUMEHSTH CBOMCTBA M3YYCHHBIX (QYHKIWH I UX s.ru/
y = ad y =vx y= x| ITIOCTPOCHMSI, B TOM YHCJIE C IOMOIIBIO ITU(PPOBBIX PECYPCOB. https://uchi.ru
k
Y=<
Yuciaosblie IToustue YUCJIOBOM OcBauBaTh W NPHUMEHSITH WHICKCHBIE O0003HAYCHHs, CTPOMTHL pedYeBbie https://fincult.info/
M0CJIe/I0BATETLHOCTH MOCJIe0BATEIIBHOCTH. BLICKA3LIBAHUA C HCIOJIB30BAHUEM TEPMHMHOJOIMH, CBsi3aHHOH ¢ nomstuem | teaching/metodich
(254) 3ananue [MOCJICIOBATEIILHOCTH. eskie-materialy/

MMOCJIEIOBATEIIFHOCTH
peKyppeHTHOU (opmysion u
dhopmynoi N-ro wieHa.
Apudmernyeckas u
reoMeTpHuYecKas
nporpeccun. @opmMynsl N-ro
qIeHa apu(pMeTHdeckol wu
reOMETPUUYECKOUN
MIPOrpecCHUii, CyMMBbI MEPBBIX
N 4JIEHOB.

HN3o06paxenue 4JICHOB
apudmMeTHyecKon u
reoMeTPUUYECKOIl Iporpeccuit
TOYKaMM Ha KOOpPIUHATHOU
MJIOCKOCTH.

JInnelHsbIit u
SKCHOHEHIMAJIbHbIN POCT.
CI10)KHBIE TIPOIIEHTHI.

AHaau3zupoBaTh (GopMysy N-TO 4jieHa IOCIEAOBATEIHHOCTH WM PEKYyPPEHTHYIO
¢hopMysly M BBIYHCAATH UICHBI IOCJIEIOBATEIBLHOCTEH, 3aJaHHBIX JITHUMH
bopmynamu.

YcranaBauBare 3aKOHOMEPHOCTb B IOCTPOCHHMH IIOCIEJNOBATEIILHOCTH, €CJIHU
BBINHUCAHbI IEPBbIE HECKOJILKO €€ YJICHOB.

PacnoznaBaTh apu(pMETHUECKYIO U T€OMETPHUYECKYIOTPOTPECCUH TIPHU PA3HBIX
criocobax 3amaHus.

Pemares 3asa4yu ¢ ucnosib3oBaHueM GopMyJs N-ro yieHa apudMeTHUYECKON u
reOMETPUUYECKOM NPOrpPECCU, CyMMBbI IIEPBLIX N YJICHOB.

HN300paxkaTh 4YIE€HBl IIOCJIEIOBATEIBHOCTH TOYKAMM Ha KOOPJAWHATHOM
TJIOCKOCTH.

PaCCManl/IBaTb NpUuMeEpblI  TNPOUECCOB M ABJIEHUH U3 peanLHoﬁ KU3HH,

WUTIOCTPUpYIOIME  W3MEHEHHe B  apu(PMETHYecKOW  MpOrpeccHu, B
reOMEeTPHYECKONH NpOrpeccun; H300pakaTh COOTBETCTBYIOIIHME 3aBHUCHUMOCTH
rpagugecku.

Pematp 3aJaYuM, CBsI3AaHHBIC C YHCJIOBBIMH IIOCICIOBATCIBHOCTIMH, B TOM
YHUCJIC 3aJda4ud H3 peaJ’ILHOﬁ KHU3HUC UCITIOJIB30BaAaHHUEM IIPI(prBI)IX TEXHOJIOTHI

Karanor
OecrIaTHOTO
poBOro
KOHTEHTA Ha
educont.ru (1C,
HPOCBEIIEHHE,
(doxchopm, HOBBIH
JTHCK)
https://www.yaklas
s.ru/
https://uchi.ru
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(PIIEKTPOHHBIX TaOJHIl, TPaHUUESCKOr0 KaJbKYyIATOpa M T.IL.).

PemaTte 3amaun Ha CJIOXHBIE HPOLEHTHI, B TOM YHCJIE 3aJa4d U3 pPealbHOU
MPaKTUKHU (C UCIOJIb30BaHUEM KaJIBKYJISITOpA).

3HAKOMHTBCH C UCTOPHEH pa3BUTUSI MaTEMaTUKU

IoBTOpeHue,
00001IEHHE,
cUcTeMaTH3aI U

3HAHUM
(40 u)

Yucaa /| BBIYMCJIECHUS
(3anuce, CpaBHEHHUE,
eucTBUS C
JEUCTBUTEIBHBIMHU
YHCIIaMU, qHCcIOBas
npsimMasi; OPOIICHTHI,
OTHOIIIEHHUSI, OPOTOPIHH;
OKpyTJICHUE, TIPUOITHKCHHUE,
OIICHKA; peuieHue
TEKCTOBBIX 3ama4q
apupMeTHUICCKUM
cIrrocooom)

OnepupoBarh MNOHATHUSIMH. MHOXXECTBO, TIOJAMHOXECTBO, OIIEpallid  HaJ
MHOJ>KECTBaMH; HCHOJIB30BaTh TIpaduueckoe IpeiCTaBICHUE MHOXKECTB IS
ONUCAaHUs pea’bHBIX IPOIECCOB U SABJICHUM, NPU PEIIeHUU 3a7ad U3 APYTrux
YYEOHBIX MPEIMETOB.

AKTyaJM3UpOBATh TEPMHMHOJOITMI0 M OCHOBHBbIC [eiiCcTBUf, CBSI3aHHBIC C
YHCJAMHU. HaTypaJlbHOE UMCJIO, MPOCTOE M COCTAaBHOE 4YHCHA, AEJIUMOCTH
HaTypaJIbHBIX 4YHCEJ, IPU3HAKU JEJIUMOCTH, LEeJI0e YHCIO, MOAYIb 4YHCIa,
OOBIKHOBEHHAsI M JECSITUYHAS IPOOM, CTAaHAAPTHBIA BHJ YHCIA, apUPMETHICCKUN
KBaJIpaTHbIA KOPEHb.

BbINOJHATH 1eCTBHSA, CPABHUBATH M YIIOPAJA0YMBATH YHCIIA, IPEICTABIATh YUCIA
Ha KOOPJAMHATHOMN MPAMOM, OKPYIJISITh UMUCIIA; BHIMOJHATH NMPUKUAKY U OLEHKY
pe3yJibTata BbIYHUCIICHUM.

Pemath TeKCTOBBIE 3aga4i apruMETUUCCKUM CIIOCOOOM. PemiaTh mpakTuvecKkue
3aga4M, COJEpKAIME MPOLEHTHI, JOJHU, YacCTH, BBIPpAKaIOILIUE 3aBUCUMOCTH:
CKOPOCTH — BpPEMsI — PACCTOsIHUE, [[eHa — KOJIUYECTBO — CTOUMOCTH, 00BEM
padoTel — BpeMs — MOPOU3BOJIUTEIHFHOCTH TPYyHda.

Pa30upars peanbHble >KM3HEHHbIE CUTyallud, (popMyJUPOBATh HX Ha S3bIKE
MAaTEMAaTUKHU, HAaXOAUTh pELICHUEe, NPUMEHssT MaTeMaTUYeCKUH amnmnapar,
HMHTEPHPETUPOBATH PE3yJIbTaT.

https://fincult.info/
teaching/metodich
eskie-materialy/
Karanor
0ecIIaTHOTO
mdposoro
KOHTCHTA Ha
educont.ru (1C,
MPOCBEIICHHE,
(dokcdopm, HOBBIH
JIACK)
https://www.yaklas
s.ru/

https://uchi.ru

Ajredopandyeckue BbIpa:KeHUsI

OHepI/IpOBaTL NMOHATHUSAMM: CTCIICHBb C IICJIBIM IIOKa3aTcJICM, apI/I(i)MeTI/I“IeCKI/Iﬁ

https://fincult.info/

(npeobpaszopaHue KBaJPaTHBIH KOPEeHb, MHOIOUJIEH, ajdrebpandeckas ApoOb, TOXKIECTBO. teaching/metodich
anreOpandecKux BBINOJHATL OCHOBHBIE [EHCTBUSI: BBIIOJHITHL pacuérel mo Gopmyiiam, eskie-materialy/
BBID@KCHUM,  JOIMYCTUMBIC npeoOpa3oBLIBATh IEJble, IPOOHO-pAllMOHANIbHBIE BBIPaKEHUS U BhIpaxkeHus ¢ | Karamor
3HAYEHU) KOPHSIMH, PEATTU30BBIBATEH PA3JI0KEHUE MHOTOUYIEHA HA MHOXHUTEIHU, B TOM YUCJIE€ | GECIUIaTHOrO
¢ ucnosiab30BanueM (OPMYJI pa3HOCTH KBaJIPATOB U KBAJPaTa CyMMbI U PA3HOCTH; 1HdpoBOro
HaXOJHUTh JIOMYCTHMbIE 3HAYEHHsI MEPEMEHHBIX JUIA APOOHO-PALMOHANBHBIX | KOHTEHTA HA
BbIpa)KEHUU, KOpHEH. educont.ru (1C,
MopeaupoBaTh C MOMOIIBIO (GOPMYJI peasibHbIE TPOLECCH U SBJIEHUS npoCBeIIeHHe,
(oxchopa, HOBBII
JIVICK)
https://www.yaklas
s.ru/
https://uchi.ru
DyHKIUH (mocTpoenwue, OmnepupoBaTh NMOHATHAMU. GYyHKOU, rpaduk GYHKINUH, HyIH Q(YHKIINAH, https:_//f'nCUIt"r!fO/
CBOMCTBA M3YyYE€HHBIX MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHus, yObIBaHwMsl, teaching/metodich
byHKIHIH; rpaduueckoe HanOOJIbIIICe U HAMNMEHBIIICE 3HAYCHUST (QYHKITAH. eskie-materialy/

peuieHne ypaBHEHHMH W UX

AHaluM3MpPOBaTh, CPAaBHMBATh, O0CYXkKAaTh CBOHCTBA (QPyHKIHH, CTPOMTh WUX

Karanor
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CHUCTEM)

rpauKH.

OnepupoBaTb  NOHATUSAIMH.  IIpsMas  NPONOPLUOHAIBHOCTH,  oOpaTHas
MIPONOPIUOHAIIFHOCTD, IUHEHHass QyHKIINA, KBagpaTnudHas QyHKIU:, napabora,
rurepbora.

Hcnoab3oBarb rpagukm 1Js1  OIPEAEIEHHUs] CBOMCTB, HOPOLECCOB H
3aBHUCHMOCTEH, UTsl pEIIeHUs 3a/1a4 U3 IPYTUX YICOHBIX IIPEIMETOB U peaJbHOMN
’)KU3HHU; MOAEJIHPOBATH C IIOMOIHIO I'Pa)MKOB pealIbHbIC MPOLIECCHI U SIBJIICHUSI.
BeipaxkaTs popMyIaMu 3aBUCUMOCTH MEXKy BEIUUMHAMU

OecmiaTHOTO
mudposoro
KOHTCHTA Ha
educont.ru (1C,
MIPOCBEIICHUE,
(oxchopa, HOBBII
JTACK)
https://www.yaklas
s.ru/

https://uchi.ru
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PABOYAA ITPOIT'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS» 7-9 KITACCBI

HEJIN N3YUEHNA YUEBHOI'O KYPCA

«MareMaTuKky y>K€ 3aT€M YYHUThb HaJ0, YTO OHA YM B IOPSAOKIIPUBOIUTY, — MUCAIT
BEJIMKHWI pycCKUM yueHblit Muxaun BacunbeBuu JIomoHOCOB. M1 B 3TOM COCTOUT OJIHA U3 ABYX
neyseii oOydYeHUs TEOMETPHHU KaK COCTaBHOM YacTH MAaTEMaTHKH B MIKOJE. DTOW MenaHu
COOTBETCTBYET JOKa3aTeJibHasl JIMHUS MperoaaBaHusi reomeTpuun. Cieays npecTaBICHHON
paboueii mporpamme, HaUYUHAs C CEJIbMOTOKJIacca Ha YPOKaX reOMETPUH O0YyYaIOIINICS YIUTCS
OPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIIOYEHUS, TOKA3bIBATh
HCTHUHHBIC YTBEPKJICHUSI U CTPOUTH KOHTPIIPUMEPHI KJIO0XHBIM, NPOBOAUTH PACCY>KIACHUS
«OT OPOTHUBHOTO», OTJIUYATh CBOMCTBAa OT IIPU3HAKOB, (opMyIupoBaTh OOpaTHbIC
YTBEPKJACHUS. YUCHUK, OBJIAACBIINNA HMCKYCCTBOM pacCyXXJaTh, OyAeT IPHUMEHSITbEro u B
okpyxaromer >ku3Hu. Kak mnmcan reomerp u nenaror HMrops @emgopoBuu lllapbeirux,
«IIOJIbMH, NOHUMAIOUIMMHM, 4YTO TaKO€ J0Ka3aTeJbCTBO, TPYJAHO M JaKE€ HEBO3MOXKHO
MaHUOYJIUpoBaTh». M B 3TOM COCTOUT Ba)XHOE€ BOCIIMTATCIbHOE 3HAUECHUE W3YUYECHUS
reoOMeTpUH, MNPHUCYIIEE HMMEHHO OTEUYECTBEHHOW MaTemMaThdyeckod Ikose. Bmecte ¢ tem
aBTOPBI OPOTrpaMMBbl NPEJOCTEPETAOT YUYUTEIsI OT H3JIUIIHEro QopmanniMa, 0OCOOCHHO B
OTHOLICHUM HadaJl U OCHOBAaHWU reomerpumn. Ppannysckuii marematuk -Kan JIpemoHHE 110
ATOMY NOBOJY BbICKa3ajcs Tak: «YTo kacaercsi AeIUKaTHOW MPOOJIEMbIBBEICHUSI «AaKCHUOM),
TO MHE Ka)X€TCsl, YTO Ha MEPBbIX HOpaxX HYKXHO BOOOIIe n3deratb NpPOU3HOCUTH CaMO ATO
ciioBo. C Ipyroi »KeCTOpOHbI, HE CJEAYET YIIyCKaTb HHU OJIHOM BO3MO>XHOCTU JaBaTh
OPUMEPHI JIOTUYECKUX 3aKIIOUYCHHN, KOTOPhIE KyJia B OOJbIIEH Mepe, 4eM HJIesT aKCHUOM,
SIBJISIFOTCSI ICTUHHBIMHM U €IMHCTBEHHBIMHU ABUTaTEISIMU MAaTEMATUUYECKOTO MBIIIIJICHUSD.

BTopoii 1enpio nu3ydeHusi TeOMETPUHU SIBIISIETCS HUCIIOJb30BaHHE €€ KaK UHCTPYMEHTAa
OpU peHIeHuM Kak MaTeMaTHYeCKHUX, TaK U MNPaKTUYECKUX 3a7ad, BCTPEYAIOIIUXCS B
peanbHOM KU3HU. OKOHYHBIINN KypC T€OMETPHH IIKOJIBHUK JOJDKEH OBITh B COCTOSTHUU
OINpeneINTh Ne€OMETPUUYECKYI0 (UTrYypy, ONMHUCaATh CIOBAMH JAHHBIM YEepTEXK HIU PUCYHOK,
HaWTH IUIOIIA/Ib 3€MEIBHOI0 y4acTKa, pacCUuTaTh HEOOXOIMMYIO JJIUHY OINTOBOJIOKOHHOTO
Kabenss uian TpedyeMble pa3Mephl rapaka JJisi aBTOMOOMIIsl. DTOMY COOTBETCTBYETBTOpasi,
BbBIYUCIIUTCIIbHAsA JIMHUA B U3YUYCHHUHU I'€COMCETPUU B IHKOJ'IC.I[aHHaSI OpaKkTHUu4deCcKast JINHUSL
SIBJISIETCSI HE MEHee BakKHOU, uem nepBas. Emé IlnatoH mpeanuckiBai, 4ToObl «rpakaaHe
IIpexkpacHoro ropoja HU B KOEM CJIy4yae HE OCTaBJISIM T€OMETPHUIO, BEJb HEMAJIOBAXKHO JaXKe
noOoyHoe e€ IpUMEHEHNE — B BOCGHHOM JIeJi€ a, BIIPOYEM, U BO BCEX HayKaxX — JUIS JIyUIIEeTro
UX YCBOEHHUS: MbI BE/b 3HA€M, Kakasi OECKOHEUHasl pa3HHIla CYLIECTBYET MEXIAY YEIOBEKOM
MNPUYACTHBIM K TEOMETPHUH U HETIPUIACTHBIM». J[JIs1 5TOr0 y4uTento peKoOMeHayeTcsl oA0UpaTh
3a/lauu TPAKTUUECKOI0 XapakTepa /sl paccMaTpUBaeMbIX TE€M, YUYMUTh JE€TE€H CTpPOUTH
MaT€MaTUYECKHUE MOJICIU pPeaJIbHbIX KW3HEHHBIX CHUTyallMd, IMPOBOJWUTH BBIYHUCIEHUS U
OLIECHUBATh aJE€KBATHOCTH MOJY4EHHOro pesyibprara. KpalilHe Ba)XHO NOAUYEPKUBATH CBA3HU
reoMeTpud ¢ JpYyIrMMH [OpeJIMeTaMH, MOTHUBHPOBATh HCHOJIB30BaTh  OIIPEAEICHUS
reoOMeTpUYEeCKUX (PUTryp M MOHATHH, JTEMOHCTPUPOBATh NPUMEHEHHE ITOJIYYEHHBIX YMEHUH B
¢uszuke wu TexHuUke. OTH CBsI3U HauboJiee SPKO BUIAHBI B Temax «BekTopbi»,
«Tpuronomerpudeckrue COOTHOIICHU», «MeTtoa koopauHat»u «Teopema [Tudaropar.

B 3axiroueHue conui€Mcsi Ha BEJIMKOTrO mareMartuka nm actpoHoma HMoranna Kennepa,
4TOOBI emé pa3 MOAYEPKHYTh M METAIIPEIMETHOE, U BOCIUTATEIILHOE 3HAUEHUE I'€OMETPHU:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibustributum inter
causas est, cur homo sit imago Dei” (I'eomeTpust eaquHa U BedHa, oHA OjiucTaeT B boxxbem
ayxe. Hamla mpruyacTHOCTh K HEM CIIy’)KMT OJHHMM M3 OCHOBAHHU, IO KOTOPBIM YEJIOBEK
JIOJDKEH ObITh 00pa3om Borkbum, http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm).
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MECTO YUEBHOI'O KYPCA B YUHEBHOM ITVTAHE

CornacHo y4yeOHOMY IUIaHy B 7—9 Kiaccax u3ydaeTcsl y4ueOHbIM Kypc «leomerpusi»,
KOTOPBI BKJIIOYAET CJIEAYIONINE OCHOBHBIC pa3aenbl coaepkanusi: «['eomerpuueckue Gurypst
U UuX CBOHCTBa», «l3mMepeHnme reoMeTpud4ecKHX BEIHMYHUH», a Takxke «J/lekapToBbl
KOOpAWHATHI Ha IUIOCKOCTH», «Bektopw», «/IBmwkeHuss mimockoctu» u «lIpeobpa3zoBanus
1O I00U .

VueOHbIN MJIaH NpeaycMaTpUBaeT U3YyUYCHUE I'eOMEeTpUN Ha 0a30BOM yPOBHE, HCXOs U3
68 y4ueOHBIX YacOB B y4eOHOM IOy B 7 KJlacCE€ U 3a CUET HIKOJIBHOTO KOMITOHEHTA JIOOABJICHO
no 1 94 B HEZICNIIO B KaXKJIOM KJiiacce ¢ 8-9 uroro: 344 B KaXK/IpIi 1oJ1 OOyUeHUss U 27249 3a TpU
rojia oOy4eHwusl.

Knacc Kon-Bo gacos no Kon-Bo gwacos u3 Hroro B Hroro B
Oa3zncHOMY yueOHOMY ITKOJIFHOTO HEJICITIO rona
TUIaHYy KOMITOHEHTA

7a (c yriryOIeHHBIM H3yIeHHEM 2 9 -TeOMEeTpHs - 68

PYCCKOTO S3bIKa M IUTEPATYPBhI)

7B ¢ yriryOJIeHHBIM U3yYCHHEM 2 9 -TeOMETpHs - 68u

OOIIECTBEHHBIX JUCIUIIINH

8a,B (¢ yriayOJIeHHBIM U3ydCHHUEM 2 9 -TeOMETpHS 1y 3u 1024

PYCCKOTO s3bIKa U JIUTEPATYPHI)
C yIIIyOJIeHHBIM U3YYEHHEM
OOIECTBEHHBIX JUCIHUILINH

9a(c yriyGIeHHBIM H3yUYEeHHEM - 68u
PYCCKOTO sA3bIKA M JIUTEPATYPHI ) 2 4 -reOMEeTpHUs
9B (¢ yriryOJI€HHBIM U3yUYCHUEM 34 1024

OOIIEeCTBEHHBIX TUCHIUIIINH)
B 8 xitacce na uzydenmne kypca «I'eomerpusi» nob6asieH 1 gac B Hefeno u 34 9 B TOJ], KOTOPBIE OyayT

HCIOJIb30BaHbl JJIsl M3Yy4deHUsI Ooyiee «TPYAHBIX» TeM B Kypce ['eomeTpusi, BXOASILIUX B KOHTPOJIBHO-

U3MEpUTENIbHbIE MaTepuaibl 3a Kypc OCHOBHOW IIKOJbI 10 MaTematuke ( pelieHHue TEKCTOBBIX 3aJad, Ha
CBOWCTBO  OCHOBHBIX T'€OMETPHYECKHX (UTYp M  OTpabOTKY 3a1ad TOBBIMICHHOH CIOXHOCTH C
IIOCJIE0BATEIbHBIM M3JI0KEHUEM PELICHUS 3aJa4l KaXa0ro e€ mara coryiacHo kpurepusm OI'D 3a kypce 9
kiacca). [Toaromy yacsl 100aBIEHBI B CIEYIONIUE TEMBI:

8 kiacca: «HetslpexyroabHukm»; «Teopema Danecay. «Ilnomaney». «Teopema ITudaropay .«Yrabsi»

9 knacc: «/IBmxenus miockoctn»; «IloBTopenue, 006001IeHNE, cCUCTEMATU3AUS 3HAHUI
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COHEPXAHUE YUYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )

1 Kjacc

HauaneHable noHsiTusA reomerpud. Todka, npsimasi, OTPE30K, Jyd. Yroj. Buasl yrios.
BeprukanesHble U CcMeXxHbIe yribl. buccekrpuca yria. JlomaHas, MHOTIOyIrOJIbHUK.
[TapamnenbHOCTh U NEPHEHAUKYIIIPHOCTD NPSIMBIX.

Cummerpuuabie (¢urypel. OCHOBHBIC CBOWMCTBA OCEBOW cUMMETpuH. lIpumepsr
CUMMETPHUHU B OKPY>KAKOLIIEM MHUpE.

OCHOBHBIE NOCTPOCHUSI C MOMOIIBIO HUPKYJISI U JIMHEUKH.

Tpeyronepauk. BrwicoTra, mMenmaHa, OuccekTpuca, UX CBOWcTBa. PaBHOOEApEHHBIN U
PaBHOCTOPOHHUM TpeyrojgbHuku. HepaBeHcTBO TpeyrojgpHuka. CBOWCTBA M IPU3HAKHU
paBHOOEIPEHHOTO TpeyroJibHUKa. [Ipu3Haku paBeHCTBa TPEYTOJILHUKOB.

CpolicTBa M TIIPU3HAKM NOapajuieJIbHbIX NOpsiMbiX. CyMma yIrjioB TpeyroJbHHKA.
BremHue yribl TpeyrojbHUKA.

IIpssMoyroapHbIN TpeyroiabHUK. CBOMCTBO MEAHaHbI IPAMOYTOJBHOTO TPEYTOJIbHUKA,
OpoBEeAEHHONW K runoreHyse. lIpu3Haku paBeHCTBAa NOPAMOYIOJbHBIX TPEYTrOJIbHUKOB.
IIpsiMOyroJibHBIN TPEYTOJBHUK C yTriioM B 30°.

HepaBeHncTBa B Tre€OMETpHUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o OOJIbIIIEeM yTJie U OONbIICH CTOpOHE TpeyroabHuKa. [lepnenaukynsp u
HaKJIOHHAasl.

I'eomerpuueckoe mMecTo TO4YeK. buccekTpuca yriia U CEepeIUMHHBIN NEPHEHAUKYJISAP K
OTpE3KYy KaKk reOMEeTPHUUYECKHNE MECTa TOYEK.

OKpy>XHOCTb M KpyI, XOpJla U JAuaMeTp, UX cBolicTBa. B3aumMHoe pacnonoxeHue
OKpPY>XKHOCTHU U npsimoii. KacarenpHas n cexy1ias KOKpy>KHOCTH. OKpy>KHOCTb, BIMCaHHasl B
yroJ. BrimcanHast 1 onucaHHasi OKPY>XHOCTH TPEYTrOJIbHUKA.

8 Ki1acc

YereipéxyroabHuku. llapamnenorpamm, ero npu3sHaku U cBoMcTBa. HacTHbIe ciyyau
napajiesorpaMMoB (IpsIMOYTOJIbHUK, POMO, KBaJparT), UX NPpHU3HAKH U cBOMcTBa. Tpanenus,
paBHOOOKas Tparelus, e€ cBoiicTBa U mpu3Haku. [IpsiMmoyronbHasi Tparnenus.

Meton yasoenusi meauanbl. LlenTtpanbHas cummerpusa. Teopema daneca U Teopema o
OPONOPIUOHATIBHBIX OTPE3KaX.

CpenHue TUHUU TPEYyTroJibHUKA U Tparnenuu. [{eHTp macc TpeyrojibHUKA.

ITomobue TpeyroabHUKOB, KO dunueHT nmoaodus. [IpusHaku mogoOust TpeyroJbHUKOB.
I[Tpumenenne nogoOuUs TIpU PEHICHUHN NPAKTUYECKUX 3a7ad.

CaoiictBa 1uiomaaet reomerpuueckux ¢Guryp. Dopmyinsl Ui [UIOMIaaud
TpeyrojibHUKa, apajjiegorpaMmma, pomoa u Tpaneuuu. OTHONIeHHEe MIIomaaei 1Mo Jo00HbIX
puryp.

Brruucnenue momanaei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4yaTol Oymare.

Teopema Ilugaropa. I[Ipumenenue teopemsl Iludaropa npu pemieHUU MPAKTHUESCKUX
3aJ1ad4.

CHuHyC, KOCHMHYC, TaHI'€HC OCTpPOTO yrIJjla HPSIMOYTOJIbHOI'O TpeyrojbHHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpUronomerpuueckue GyHkuuu yriios B 30°, 45° u 60°.

BrnucanHBIE U LIEHTPAJIBHBIE YIJIbl, YTOJI MEXAY KacaTEeIbHON UXOPAOM. YTIbl MEXKIY
XOopJlaMH UM CeKylIUuMH. BnucanHble M ONHCaHHBIE UYETHIPEXYTOJIbHUKHU. B3aumMmHoe
pacriojio’)keHue ABYX OKpy>kHocTei. Kacanme okpyskHocTei. OOliue kacaTeiabHbIE K JBYM
OKPY>XHOCTSIM.
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9 xiacc

Cunyc, kocuHyc, TaHreHc yriaoB oTr 0 go 180°. OcCHOBHOE TpPUIOHOMETPUUECKOE
TOXKeCTBO. POPMYJIbI IPUBEIACHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYcCOB. Pemienue
NPAKTUYECKHUX 3a7a4 C UCIIOJIB30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpa3zoBanue nogodus. [logodue cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 IpOU3BEEHNN OTPE3KOB XOP, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIINX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bekrtop, anmHa (MOayJsib) BEKTOpa, COHAIIPABJICHHBIE BEKTOPbI, IIPOTUBOIOJIOXKHO
HAIIPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OII€pallMu HaJ
BEKTOpaMu. PasznoskeHne BeKkTopa IO ABYM HEKOJUIMHEApHbIM BeKTOopam. KoopauHarbl
BekTOpa. CKalsIpHOE IIPOU3BEACHHE BEKTOPOB, NPHUMEHEHME UIsI HAXOXKICHUS UIMH U
YIJIOB.

JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTH. YPaBHEHUs IIPSIMOM MU OKPYKHOCTH B
KOOpJAMHAaTax, IIEPEeCEYEHUE OKPYKHOCTEUM UM HOpsAMBIX. Meron KoopauHAT W €ro
IIPUMECHECHHE.

IIpaBunbHBIE MHOrOyroJibHUKM. JliimHa okpyxHOCTHU. ['pamycHas i paauaHHasi Mepa
yTJia, BBIYMCIIEHUE NJIMH Oy OKpy>KHOcTel. ITlnomans kpyra, cekropa, cerMeHTa.

JIBUO>KEHUsT TJIOCKOCTM M BHYTPEHHHE CcUMMeETpuu (Guryp (3JIeMeHTapHbIe
npexacrasiieHus ). [lapannensHsblii nepeHoc. I1oBopoT.
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IIJIAHUPYEMBIE PE3VYJIbTATHI OCBOEHU S PABOYEM
ITPOI'PAMMEBI KYPCA (ITO TOJAAM OBYUEHUMA)

OcBoenune y4ueOHOTro Kypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
JIOJDKHO ~ o0ecrneduBaTh  JIOCTDKCHHE  CIICAYIOIIMX  MPEAMETHBIX  0O0pa3oBaTEIbHbBIX
pe3yJIbTAaTOB:

7 xJacc

e PacriodHaBaTh M3y4YCHHBIE TE€OMETpUYECKHE (UTYPBI, ONPEIEsITh HUX B3aUMHOE
pacIrioJloKeHUe, U300pakaTb reoMeTpudeckue (UIypbl; BBIIIOJHATH UEPTEKU MO YCIOBUIO
3ana4u. M3mepsaTh JIMHEWHBIE U YIVIOBBIE BeJIM4YUHBI. Pemare 3amadud Ha BBIYMCIICHHE JUJIMH
OTPE3KOB U BEJIIMYUH YTIJIOB.

e JlenaTh rpyOyIO OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH IIPEJIMETOB B peajlbHON KU3HHU,
pa3MepoB NPUPOIHBIX 00BEKTOB. Pa3iuuaTe pa3Mepsl 3TUX OOBEKTOB IO MOPSAAKY BEJIUYUHBI.

e CTpouTh 4EpTEKHU K F€OMETPUUECKHUM 3aJadaMm.

e [lonp30BaTbCd NpU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, HMCIOJIB30BaTh MPU3HAKU U
CBOICTBa PaBHOOEAPEHHBIX TPEYTOJIHFHUKOB MPHU PEIICHUU 3a]1a4.

e [IpOoBOAUTE JIOTUUECKUE PACCYKIAECHUS C UCHOJIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

e [lonp30BaThCsI NMpPU3HAKAMH PABEHCTBA MNPSIMOYTOJIBHBIX TPEYIrOJIBHUKOB, CBONCTBOM
MEIMAaHbI, IPOBEAEHHOU K THUIIOTEHY3€ MNOPSIMOYIOJBHOI'O TPEYIrOJIbHUKA, B PELICHUN
reOMETPUUYECKUX 3a/a4.

e OnipeiesisiTh NapayieJIbHOCTh NPSIMBIX C HOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekyiasi. OnpenesnsaTh NapajuieIbHOCTIIPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHUMN OT TOYEK
OJHOM IIPSAMOMN 10 TOYEK APYTOu NPsSIMOM.

e Pemartek 3aga4yu Ha KjeT4dyaToM Oymare.

e [IpoBOAUTL BBIUMCIIEHHSI W HaXOJUTh YHCJIOBbIE U OyKBEHHbIE 3HAUE€HHS YIJIOB B
reOMETPUYECKUX 3ajJadyaxX C  MCHOJB30BAHUEM CYMMBI yIUJIOB  TPEYIOJbHHUKOB U
MHOI'OYTOJILHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX HPHU MEPECEUCHUHU [BYX MNapajlielabHbIX
OpsIMBIX CeKyllel. Pemares nnpakTnyeckue 3a/1a4yu Ha HAXOXKJICHUE YTJIOB.

e BianeTtr MOHATHEM I€OMETPUUYECKOIO MECTa TOUEK. YMETh OINPENEssiTh OUCCEKTPUCY
yrjla ¥ CEpEeINHHbBIN NEPIIEHIUKYJISP K OTPE3KY KaK N€OMETPUYIECKHE MeCTa TOYEK.

e OOpMyJIMPOBATh ONPEAEIICHUSI OKPY>KHOCTH U KPyTa, XOpJbl U AUaMeTpa OKPYKHOCTH,
OJIB30BAaThCs UX CBOMCTBAMHU. Y METh IIPUMEHSTh OTU CBONMCTBA NPHU PEIICHUHU 3a1ad.

e Bianets NOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBbHUKA OKPY>XHOCTH, YMETHh HAXOIUTh
e€ nentp. Ilomp3oBarbcsa ¢akTamMum O TOM, UTO OHMCCEKTPHUCHI YIJIOB TpPEYroJbHUKA
IEPECEKAIOTCS B OJHOMTOYKE, U O TOM, UTO CEPEAMHHBIC IEPIEHAUKYISAPBI K CTOPOHAM
TPEYTOJIbHHUKA IIEPECEKAIOTCSI B OJJHON TOUKE.

e Biagerp NOHSITHEM KacaT€JlbHOW K OKpPY>KHOCTH, IIOJIB30BAaThHCsI TEOPEMOU O
NEPHEHINKYJIIPHOCTH KacaTeIbHON U paJuyca, IPOBEJAEHHOIO K TOUKE KACAHUS.

e [lonp30BaTbCd MNPOCTEUIIMMHM TI€OMETPUYECKHMMH HEPABEHCTBAMM, INOHUMAaTh WX
OPAKTUYECKUN CMBICII.

° HpOBOJII/ITB OCHOBHBIC TCOMCTPHUUICCKHUC ITOCTPOCHHUA C ITIOMOIIBIO MUPKYJIST U JTUHEUKH.

8 KIacc

PacmiosnaBaTth OCHOBHBIE BHUAbI '—IeTBIpéXYFOJ'H)HI/IKOB, nX SJIEMCHTHBI, ITOJIB30BaThCIA HX
CBOMCTBaMM IIPHU PEUICHUU I'€OMETPUYECKUX 3a7a4.
o [I[pyuMeHsATH, CBOWMCTBA TOUKHU TEPECEUCHHUs] MeIHaH TpPEyrojJbHUKa (IIEHTpa Macc) B
pelIeHnH 3a4a4.
e BirageTh NoHATHEM CpedHEN JIMHUN TPEYTOJIbHUKA U Tpalelluy, IPUMEHSTh UX CBOMCTBA
Opu pelIeHuM reoMerpudeckux 3anad. l[lome3oBarecst Teopemoun dajeca U TeopeMou O
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PONOPLUOHAIIBHBIX OTPE3KaX, IPUMEHATh UX UL PEIIEHUS IPAKTUYECKUX 3a1a4.
¢ [IpuMeHATH MPU3HAKH MTOJOOUS TPEYTrOJIBHUKOB B PEIICHUH T'€OMETPUYECKUX 3a1ad.

¢ [lonp3oBaThest Teopemoii Iudaropa s pemieHUss reOMEeTPUUECKUX U NPAKTHUYECKUX
3anad. CTpouTh MaTeMaTHYECKYIO MOJEIIbB NPAKTUYECKUX 3aJa4ax, CAMOCTOSATEIBbHO J€JIaTh
4epTEX U HaXOAUTh COOTBETCTBYIOIINUE JJINHBI.

e Bianerp MOHATHSIMH CHHyCAa, KOCHMHYCAa W TAaHI€HCA OCTPOroO yrIja IPAMOYTOJIBHOTO
TpEeyroJibHUKA. 110J1b30BaTHCS DXTUMU MIOHATUSIMH ISl PELICHUS IIPAKTUYECKUX 3a1ad.

e BeuucisaTe  (pa3iMYHBIMU ~ CIIOCOOAMHM) IUIOIIAJb TPEYTrojbHHKA W IUJIOIIAAU
MHOTOYTOJIBHBIX (uryp (Ioap3ysch, TJ€ HEOOXOAUMO, KaJIbKyasaTopoM). IIpumMeHsATH
IIOJIYYEHHBIC YMEHUs B IIPAKTUYECKUX 3adadax.

e Bianerh NOHATHUSIMH BIIMCAHHOI'O M LIEHTPAJIBHOI'O YyIJla, MCIOJIB30BaTh TEOPEMBI O
BIHCAHHBIX yIJlax, yIjlax MeX1y XopAaMu (CEeKyIIUMH) U yIiie MEeXAy KacaTeJIbHON U XOpaou
[IPpU PEIICHUU T€OMETPUYIECKUX 3a1a4.

e Bianerps NOHATHEM ONMCAHHOI'O YETHIPEXYTOJIbHNUKA, IPUMEHATH CBOMCTBA OIIMCAHHOTO
4eThIPEXYTOJbHUKA IIPU PELICHUHN 3aJad.

o [I[pyMeHsATH MOTyUYEHHBIC 3HAHUS HA TMIPAKTUKE — CTPOUTH MATEMAaTHUYECKHUE MOJICIIU JIIS
3a71a4 peaJbHOMU >KU3HU U IPOBOJIUTH COOTBETCTBYIOIIHE BEIYHUCIICHUS C TPUMEHEHUEM MOA00uUs
U TPUTOHOMETPUH (IOJIB3YSCh, TJIe HEOOXOAMMO, KAIbKYJISITOPOM).

9 xiacc

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C HX MOMOIIHIO
pa3jiMyHbIE BJIEMEHTHI IPSIMOYTOJIBHOTO TPEYrojbHUKA («pEelIeHHEe MPsIMOYTOJbHBIX
TPEYTroJILHUKOBY»). HaxoauTh (C NOMOLIBIO KaJbKYJISITOPA) JUIMHBI M YIJIBI JUI HE TaOJIUYHBIX
3HA4YECHUU.

e [lonmp3oBaThecst  (opmysiaMH TPUBEICHUS W OCHOBHBIM  TPHUTOHOMETPUYECKUM
TOXXAECTBOM JJISI HAXOKAEHUSA COOTHOLIEHUH MEXy TPUTOHOMETPUUYECKUMH BEIMYHUHAMMU.

¢ Icrionb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIs1 HAXO0XKJICHUS Pa3JINYHbIX 2JIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY»), IPUMEHSATh UX MHPU PEUIEHUN I€OMETPUUYECKHX
3aJ1a4.

e Bnagerr mnoHsATHUAMH HpeoOpa3oBaHUsL I10JI0OMSI, COOTBETCTBEHHBIX DJIEMEHTOB
nono6HeIXx (uryp. Ilomp3oBaThecsi CBOWCTBAMHU MOJ00UST MPOU3BOJIBHBIX (UIYp, YMETh
BBIYHCIISITh JUIMHBI U HAaXOJUTh YIJbl Y NOJOOHBIX ¢uryp. IIpuMeHsaTs cBoicTBa mogoous B
OpPaKTUYECKUX 3a7a4dax. YMETh NPUBOAUTH NPUMEPHI NOAOOHBIX QUTYp B OKpPY’KarollleM MHpE.

e [lonb30BaThCsI TEOPEMAMM O IIPOU3BEIACHUU OTPE3KOB XOP, O IPOU3BEICHUN OTPE3KOB
CEeKYyIIMUX, O KBaJpaTe KacaTeIbHOM.

e [Tonp30oBaThCcsd BEKTOpamMH, MNOHUMATh HX T'€OMETPUYECKHMH U (PU3UUECKUH CMBICII,
NPUMEHATh UX B PEIICHUHU T'€OMETPHUYECKHUX U (pu3mueckux 3ajad. IIpuMeHsTh cKaaspHOe
HPOU3BEICHUE BEKTOPOB JJIsI HAXOXKACHUS JJINH U YTJIOB.

e [lonb30BaTbCsT METOAOM KOOpJAWHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PEIICHUU
T€OMETPUYECKUX M MPAKTHUYECKUX 3aj1ad.

e Biianers NMOHSATUSIMHU NPAaBUJIBHOIO MHOTI'OYT'OJIBHHKA, IJIHUHBI OKPYKHOCTH, JJINHBI
JyTU OKPY>KHOCTH U paJJMaHHOU MEpPHI yIJjla, YMETh BBIUMCIIATH IUIOIIA/Ib KPYTa U €ro 4YacTe.
IIpruMeHATh NOJIydYeHHbIE YMEHHUSI B IPAKTUYECKHUX 3adadax.

e HaxonuThs ocu (MU LEHTPBI) CHMMETPUU (QUTYDP, TPUMEHSTH JIBUXKECHUSI TUIOCKOCTU B
OPOCTEUIINX CIIydasiX.

e [IpuMeHATH NTOJTyYE€HHBIE 3HAaHUS Ha IIPAKTUKE — CTPOUTH MaTEMATHUECKUE MOAEIH IS
3a7a4 peaJbHOM >KU3HU U IIPOBOJIUTH COOTBETCTBYIOIIME BHIYHUCIIEHUS C TPUMEHEHHUEM 0J100Us
U TPUTOHOMETPUUECKUX QPYHKIUN (OJIB3YSICh, IJIe HEOOXOAUMO, KaIbKYJISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA (11O TOAAM OBYUYEHN )

7 Ki1acc
(68 wacon)
Haspanue
pasziesa
(TeMBbI) OcnosHoe conepxanue OCHOBHBIE BHBI AeATEJILHOCTH 00yIaI0IIAXCS 0P
Kypca
(4UCcJI0 YacoB)
Ipocreiimme IMpocreiimue reoMeTpudecKue @opMyYIHPOBATH OCHOBHBIC NOHSTHS M ONPEICICHUS. https://fincult.info/te
reoMeTpuYecKue O00BEKTHI: TOUKH, npsiMbIe, Pacno3HaBaTh U3y4YeHHbIE TEOMETPUUECKUE q)nrypm, onpeaeasiTh UX B3aUMHOE aching/metodicheski
¢urypor JIyYH M YTJIbl, MHOTOYTOJIbHUK, pacronoxenue, e-materialy/
U UX CBOiicTBA. JJoMaHas. BBIMOJHATH YePTEX 10 YCIOBUIO 3aJauH.
HN3mepenne CMesKHbIE U BEPTUKAJIbHBIE IIpoBoauTh NMpoCcTEUIINE NOCTPOEHUS C TOMOIBIO Karanor
reOMETPUICCKUX YTIJIBL. OUPKYJISd U HHH?P'IKPI OeCILIaTHOTO
BeJUYUH Pa6ora ¢ mpocreiimmmu HU3mepsTh JTUHEHHBIC U YIIIOBBIC BEIMYUHBI TCOMETPUUCCKUX U NMTPAKTHUISCKUX b poBoro
(14 w) YyepTeKaMu. OOBEKTOB.
H3mepeHre JIMHESHHBIX H Ounpenensith «Ha rias» pasMepbl peallbHbIX 00BbEKTOB, MPOBOAUTH IPYOYIO KOHTCHTa Ha
YTJIOBBIX OILICHKY UX pa3MEpOB. educont.ru (1C,
BCJIMYUH, BBIYHCIICHUE Pemrarp 3ajiauu Ha BBIYMCIICHUE JJIMH OTPE3KOB M IpoCBelLeH e
OTPE3KOB U BEJIMYHH YIJIOB. -
YIJIOB. Pemiarh 3a1a4y Ha B3aHMMHOE PACIIOJOKEHUE NEOMETPUYECKUX (DUTYD. toxedopn, HOBBiH
Ilepumerp u momans Guryp, IMpoBoaANTH KIACCU(PUKAITUIO YTIIOB, BEIYHCIATH JIACK)
COCTaBJICHHBIX U3 JIMHEWHBIC W YTJIOBbIE BEJIMYHWHBI, HPOBOAUTH HEOOXOJAUMBIC JOKAa3aTEIbHbIC https:/Avww.yaklass.
MPSIMOYTOJILHUKOB paccyXJieHHUsI. ru/
3HAKOMMTBHCSI C HCTOPHEH Pa3BUTHSI TEOMETPHHU. .
https://uchi.ru
TpeyroibHUK TMousitue o PaBHBIX PacnosHaBaTh Iapbl paBHLIX TPEYroJbHUKOB Ha TroTOBbIX uepTexax (c | https:/ffincult.info/te
u(22 1) TPEYTONLHUKAX M TEPBUYHBIE yKa3aHHEM IIPU3HAKOB). aching/metodicheski
MPEJCTABJICHUSI O  pPaBHBIX BbIBOaUTH clie/ICTBUS (PABEHCTB COOTBETCTBYIOIIMX DJIEMEHTOB) U3 PAaBEHCTB e-materialy/
(KOHTPY?HTHBIX) ¢urypax. TPEYIrOJIbHUKOB. Karanor
Tpu Tmpu3HaAKa  paBeHCTBa DopMyIHPOBATH OIIpe/ICIICHUS: OCTPOYTOJILHOTO, TYINOYTOJBHOTO, GeCIITATHOTO
TPEYTrOJILHUKOB. MPSIMOYTOJILHOTO,  PaBHOOEJIPEHHOr0, PaBHOCTOPOHHErO  TPEYrOJIbHUKOB; HPOBOTo
IMpuszHaku paBeHCTBa OHMCCEKTPUCHI, BBICOTHI, MeJIMaHbI TPEYroJIbHUKA; CepeNHHOTO Hep
NPSMOYTOJIBHBIX MEePIEHIUKYJIsIpa OTPEe3Ka; NepuMeTpaTpeyrojabHUKa. KOHTCHTA Ha
TPEYIrOJIbHUKOB. CBOHCTBO DopMyJIHPOBATH CBOMCTBA U NIPU3HAKHU PABHOOEIPEHHOI'O TPEYTrOJIbHHUKA. educont.ru (1C,
MEIHaHbl IpsIMOYI'OJIBHOT'O CTpours 4YepTeXkKH, PpemiaTh 3ajJja4d C TOMOIIBI0O HAaXOXJICHHUS PaBHBIX IIPOCBCIICHHUE,
TpeyroJbHHUKA. TPEYTrOJIbHUKOB. (oxchopa, HOBBIH
PaBHOGeApeHHBIE u IIpuMeHSITH TPU3HAKH PABEHCTBA NPSIMOYTOJBHBIXTPEYTOJIBHUKOB B 3ajladax. JTHCK)
PaBHOCTOPOHHIE HUcnoab3oBaTh 1IUPPOBBIC PECypchl sl HCCJIE0BAHUS CBOHCTB H3y4aeMbIX https://www.yaklass.
TpeyroinbHuku. Ilpusnaku wu ¢buryp. ru/
CBOMCTBA paBHO6eI[peHHOFO 3HAKOMUTLCH C I/ICTopl/leﬁ pPa3sBUTHUA TCOMECTPUU. httpS//UChI ru
TPEyroJIbHUKA. ) '
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I[TpotuB GoONBIICH CTOPOHBI
TPEYTroJIbHUKA JICKUT OOJIbIINIA
yrou. IIpocreimue
HEpaBEHCTBA B T€OMETPUU.
HepaBeHCTBO TpeyrojbHHKA.
HepaBeHcTBO JIOMaHOM.
IIpssMOYTrOJIbHBIN TPEYTOJIBHUK
cyriiom B 30°.

IlepBbie nmoHATHS O
JI0Ka3aTeabCTBAX B FTEOMETPHUHU

MapanienbHble [NapannenbHble psMbIE, HX PopMyJIHPOBATH NOHATHE APAIIEIIBHBIX NPSIMbBIX, HAXOAUTb MPAKTUYECKUE https://ffincult.info/te
npsimbie, CymMmmMa CBOﬁCTBa, IIsaTeiit nocryJjar OPpUMEPLI. aChing/metOdiCheski
yIJ10B Esxnuna. HakpecT nexxamiue, HN3yuaTh cBOicTBa yIiioB, 0OpPa30BaHHBIX IPH MEPECECUYCHNUH MapajliIeIbHBIX e-materialy/
TpeyronbHuka (14 COOTBETCTBECHHBIC " MPSMBIX CEKYIIEH. Katanor
1) OTHOCTOPOHHHE YTHBI IIpoBoanTh H0Ka3aTENBLCTBA MAPAIUIEIBHOCTH ABYX NPAMBIX C IOMOIIBIO YIJIOB, OeCIIaTHOTO
(o6paszoBaHHbBIC npu 00pa30BaHHBIX MPU MNEPECEYSHUH ITUX NPSIMbBIX TpEeThel NnpsiMmoii. BeraucasaTb L poBOro
IIEPECEUYEHUN MNapaayienbHbIX CyMMYy yTJIOB TPEYTOJbHUKA 1 MHOTOYTOJbHHUKA. KOHTCHTA Ha
MPSIMBIX CEKYIIIEH). HaxoauTsh yrcnoBbie 1 OyKBEHHBIC 3HAYCHUS YTJIOB B TEOMETPUUYECKUX 3a/ladax
ITpusnax nmapajjieJIbHOCTH C UCHOJIb30BAHUEM TEOPEM O CyMME YTJIOB TPEYIrOoJIbHUKA U MHOI'OYTI'OJIbHUKA. educont.ru (1C,
OpsAMBIX ~ 4epe3  PaBeHCTBO 3HAKOMUTBLCS ¢ HCTOPMEl Pa3BUTUS T'€OMETPHHU. TIPOCBCILCHHC,
pacCTosiHUI OT TO YEK OIHOU (dokchop, HOBbIH
MPSAMOM 7O BTOPOU HpsSIMOH. JIVICK)
CyMMa yriioB TPEYTrOJbHUKA H https://www.yaklass.
MHOT'OYT'OJIbHHKA. ru/
Bruemnue YTJIbI https://uchi.ru
TPEYTrOJdbHHUKA.
OKpYKHOCT OKpy»XHOCTb,  XOpJIbI | @opMyIMpPOBATL ONpeEIeNeHnsi: OKPYKHOCTH, XOpAbl, JuameTpa u Kacarensnoi k| httpsi/fincult.info/te
bH KPYT. JaUaMeTpbl, WX  CBOWCTBa. OKpY>KHOCTH. M3y4aTh UX CBOWMCTBA, MPU3HAKU, CTPOUTH depTexu. UcciienoBarn, aching/metodicheski
I'eomerpuueckne KacarenpHass K OKPY>XHOCTH. B TOM YHCJIE HCHOJb3ysl HU(PPOBBIEe pecypchbl: OKPYXHOCTh, BIIMCAHHYIO B YTOJI, e-materialy/
NMOCTPOEHMSA OKpyY’>KHOCTb, BIOHCAHHAS B LIEHTP OKPY>KHOCTH, BIIMCAHHOM B YrOJI; paBEHCTBO OTPE3KOB KacaTeIbHBIX. Katazor
(14 ) yron. Iloustue o I'MT, Hcnouab3oBars Mertoa I'MT w1 nokasarenbcTBaTEOPEM O IIEPECEUSHUU GeCIIaTHOTO
[IpUMEHEHUE B 3aadax. OHMCCEKTpPUC YTJIOB TPEYTrOJbHUKA U CEPEIUHHBIX MEPUESHINKYISIPOB K HbpoBOro
Buccexktprica u cepeaUHHBIN CTOpOHaM TpeyrojbHuKa ¢ nomolsio [ MT. OBjiageBaTh NOHIATUIMHA KOHTeNTa Ha
HePHEeHIUKY ISP Kak BIIUCAaHHON U ONUCAHHON OKPY>KHOCTEN TPEYTrOJIbHUKA, HAXOAUTh LIEHTPBIATHUX
reOMETPHYECKUE MecTa OKPY>KHOCTEH. educont.ru (1€,
TOYEK. Pemiate OCHOBHbIE 3aJa4M Ha MOCTPOEHHME: Yyrjia, pPaBHOro JaHHOMY; MPOCBCIICHHUE,
OKpY>KHOCTb, ornycaHHas CEepEeUHHOTIO NePIEHAUKYIISIpa JAHHOTO OTPE3Ka; NPsIMOU, IPOXoaslieii uepes (oxchopa, HOBBII
OKOJIO TPEyroiIbHUKA. JIAHHYIO TOYKY W MEPNEHAUKYJISIPHON JTaHHOW NpPsSIMOil; OMCCEKTPHUCHI JaHHOTO JINCK)
BrnucanHass B TPEYTrOJIbHUK yria; Tp€yroJIbHUKOBIIO PaBJ‘IPI‘leIM 3JIEMECHTaM. https://www_yakmssl
OKPY>KHOCTb. 3HAKOMHTBCH ¢ HCTOPUEH Pa3BUTUSI T€OMETPHUU. ru/
IIpocreiiue 3aga4u Ha https://uchi.ru
IIOCTPOEHUE
IloBTOpeEHuUe, IToBTOpenune n o6001IeHNE Pemares 3a1a4uM Ha MOBTOPEHHE, WUIIOCTPUPYIOIINE CBSI3U MEXKITY https://fincult.info/te
00001eHne OCHOBHBIX MOHSATHUH U METONOB Pa3IuYHBIMU YacTsIMHU Kypca aching/metodicheski
3HAHUH Kypca

e-materialy/
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(4 v) 7 knacca Karanor
OecruraTHOro
mudposoro
KOHTEHTA Ha
educont.ru (1C,
MPOCBEIIEHHE,
(dokcdopm, HOBBIH
JTACK)
https://www.yaklass.
ru/
https://uchi.ru

8 kiacc
(102 vaca)
HasBanue
pasjena
(TembI) OcHosHoe conep:kanue OcHOBHBIE BH/IbI AeSITeJILHOCTH 00yYaK0IHXCS 0P
Kypca (4McJI0
4acoB)
YeThIpEXyroabLHUKH IMapauenorpamm, ero H300pakaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIBLHUKU PAa3HBIX BUIOB M HX https://fincult.info/te
(18 u) MIPU3HAKHU u cBolicTBa. SIIEMEHTHI. aching/metodicheski
YacTHbIe cirydau @opMyIHpPOBATH ONpedeJIeHUs: TapajuiejiorpaMma, MPsSAMOYTOJbHHUKa, pomoOa, e-materialy/
rnapajuiejorpaMMoB KBazpara, Tpareluu, pPAaBHOOOKOW Tpamenuu, MPsMOYTONBHON Tpamneuu. Karasor
(IPSIMOYTOJILHUK, poMm®6, Joka3piBaTh W MCHOJL30BATHL NPH pEIeHMHM 3aJa4 NPU3HAKUM W CBOMCTBA: GeCILIATHOTO
KBaApaT), HX IPU3HAKH U napaJliesiorpaMma, NpsMOyrosbHIKa, poMOa, KBajpaTa, Tpaneuut, paBHOOOKOH | ubposoro
CBOJICTBA. Tpaneuus. Tpaneuuu, MpsMOYrOJbHON TpaIenuu. KOHTEHTA Ha
PaBuoGokas u IpuMeHsiITH METO/ yJIBOECHUS MEUAHbI TPEYTOJbHHUKA. educont.ru (1C
MPSIMOYTOJIbHAST TPATIEIHH. Hcnoab3oBath HHPPOBBIE PECYPCHI IS HCCIEA0BAHUs CBOMCTB HM3y4aeMbIX ’
V nBoeHHue MeIUaHbBL. duryp. HPOCBEIICHAC, .
LleHTpaIbHAS CUMMETPHU 3HAKOMMTLCS € HCTOpHeil pa3BUTUS FreOMETPUU q’OKC)(bOpH’ HOBBIH
JIUCK
https://www.yaklass.
ru/
https://uchi.ru

Teopema Teopema Dasneca U TeopeMa o I[poBOAUTH MOCTPOEHHSI C IMOMOIIBIO LUPKYJS U JIMHEWKH C HMCIIOJIb30BAHHE https://fincult.info/te

dayeca u OpONOPIHUOHAIBHBIX Teopembl Dajieca U TEOpeMbl O MNPONOPLUHUOHAJIBHBIX OTpEe3Kax, CTPOUTH aching/metodicheski

TeopemMa 0 OTpEe3Kax. YETBEPTHIN MPONOPUHOHAILHBINA OTPE3OK. e-materialy/

NPONOPUUOHATD Cpennsis JIMHAS IpoBOAUTEH 10KA3ATENLCTBO TOTO, YTO MEIUAHBI TPEYTOJIBHUKA MIEPECEKAIOTCA B | Karamor
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HBIX O0TpPE3Kax,

TpeyroabHuka. Tpanenus, eé

OHHOﬁ TOYKEC, U HAXOAUTH CBsA3b C HECHTPOM MacCC, HAXOAUTHb OTHOUICHHEC, B

0OeCIuIaTHOTO

noa00HbIE CPEeIHSIST JIUHUSL. KOTOPOM MEAUAHBI JACIISITCS TOYKOU UX MEPECCUCHHUSI. 1ubpoBoro
TPeyroJibHUKH [TpomopuroHaabHbIE OTPE3KH, Haxoauth 100100HBIE TPEYroJIbLHUKA HA TOTOBBIX 4YepTEKax C YKa3aHHEM KOHTEHTA Ha
(22 ) IMOCTPOCHHE 4eTBEPTOrO COOTBETCTBYIOIIUX MPU3HAKOB MOJ00HUSI. educont.ru (1C,
MPOTIOPIUOHATBHOIO OTPE3Ka. Pemiatp 3ajauM Ha MOMOOHBIE TPEYTOJBHUKU C MOMOIIBIO CAMOCTOSITEIBLHOTO TpoCBeIIeH e
CpolicTBa IIEeHTpa Macc B IMMOCTPOCHUSI YSPTEIKEH U HAXOKICHHS MMOJTOOHBIX TPEYTOJIbHUKOB. ’ .
TpEeyrojlbHUKE. IMpoBoaAUTH 10KA3ATEJBLCTBA C UCIOJIHL30BAHUEM TPU3HAKOB MOI00MSI. oxedopa,  HoBLIE
I[TonooHBIC TPEyTrOAbHUKHU. Jloka3bIBaTh TPH MIPU3HAKA MOA00US TPEYTOJIbHUKOB. JMCK)
Tpu  npusHaKa noxo6us IpuMeHATHL TONy4YeHHbIE 3HAHUS TpPH pEIIEHUH TeOMETPUYECKHX H https://www.yaklass.
TPEyrOTbHHUKOB. IPaKTUYECKUX 3a7ad. ru/ )
[IpakTHYECKOE MPUMEHEHHE 3HAKOMHUTBHCSI ¢ HCTOPHUEI Pa3BUTHS T€OMETPHHU. https://uchi.ru
ILtomans. I[Tousatue 06 oOmEH Teopuun OBJ12/1IeBATH NEPBUYHBIMY NPeEICTABJIEHUAME 00 001Ie TeopuH II0IIAaU (MEPHI), https:/fincult.info/te
Haxoxnenue IUIOIIATIH. dopmyIMpoOBATHL CBONCTBA IJIOLIAAH, BEIACHITh MX HATJIAIHBIA CMBICI. aching/metodicheski
nJiomanei ®opMyabl A8 TUIOMIAAM BoeiBoauTh (hopMyIIbl IIIOMIAAN MTapajlieJiorpaMMa, TPEyTroJbHUKA, Tpalleuu U3 e-materialy/
TPeyroJibHUKO TpeyTroIbHHKA, bopMyJIBI TUTIOHIAAN MPSIMOYTOJIbHUKA (KBaaparTa). Karanor
B napajuieJorpamMmma. BeiBoauTh  (QOpMyJIBl  IUIOIIAAM  BBINYKJIOrO YETHIPEX- YrOJbHUKA Yepes OecruaTHOrO
U MHOT'OYTI'0JILHBIX OTHOIIIEHUE JTOIIAICH AuaroHalid U yroJ mexxay HuMu. Haxomurh tuioniaau puryp, n3o0opax EHHBIX mudpoBoro
¢uryp. Iaomann TPEyTOJILHUKOB c o0mum Ha KJICTYaTOU Oymare, HCIMOJIL30BAaTh Pa30HMCHNE HA YaCTH U JIOCTPOCHHUE. KOHTEHTAa Ha
N000HBIX PUryp OCHOBaHWEM WM  oOmeH Pa30upars npumMepbl UCIIOJIb30BAHUS BCIIOMOTATEILHON MIOMIAIH JJTsI PEIICHUS educont.ru (1C,
(22 v) BBICOTOIA. Briuucienue reOMEeTPUYECKHX 3aay. IpOCBeLLEeHNE,
IJIOANEH CIOXKHBIX QUIYp depes HaxoauTsb 1uioaau mogo0HbIX GUTyp. BBIYHCIAATH UIOMAAN Pa3TUIHBIX bokchopr,  HOBBI
pazbuenue Ha 4acTu u MHOTOYTOJIbHBIX QHUTYP. ’
JIOCTPOEHHUE. PemaTth 3aja4u Ha MJI0MIAJb C IPAKTUYSCKUM COJICPIKAHUEM. JWCK)
IMmomaau ¢uryp Ha KieTdaToi https://www.yaklass.
GymMmare. ru/
[lnomwaan  nogo6HbBIX  Guryp. https://uchi.ru
Brruucnenue momaieit. 3agayum ¢
IPAKTHYICCKUM COACPKAaHUCM.
Pemienue 3amad ¢ [OMOLIBIO
MeToJa BCIIOMOT'aTeJIbHON
IJI0maau.
Teopema Iudaropa Teopema Iudgaropa, eé Joka3eiBaTh Teopemy IIudaropa, MCHOIb30BATH https://fincult.info/te
¥ HayaJia JI0KA3aTeNbLCTBO u e€ B IPaKTHYECKUX BLIYHUCIICHUSIX. DOPMYJIUPOBATH OIIPEIACICHUS aching/metodicheski
TPUTOHOMETPUH MpUMEHEHUE. O6parHas TPUTOHOMETPUUECKUX (QPYHKIIUHA OCTPOTO yriia, HPOBEPSITHL UX KOPPEKTHOCTb. e-materialy/
(164) teopema Iugaropa. BBIBOAUTH TPUTOHOMETPUYECKHUE COOTHOIIEHUS BIIPSIMOYTOJIBHOM Karasnor
Onpenenenue TPEYTrOIbHHUKE. OecIIaTHOTO
TPUTOHOMETPHUECKUX HcciienoBaTh COOTHOIICHHUST MEXY CTOPOHAMH B MPSIMOYTOJIBHBIX TPEYTOIbHUKAX 1dPOBOro
(dyHKIUi ocTporo yria, c yrinamu B 45° u 45°; 30° u 60°. KOHTEHTA Ha
TPUTOHOMETPHUIECKHUEC Hcnoab3oBaTh POpMyIIBI IPUBEICHUS U OCHOBHOE TPUTOHOMETPHUUECKOE educont.ru (1C,
COOTHOIIICHUS B TOXJIECTBO JIJIsI HAXOXKACHUSI COOTHOIICHUM MEX/1Yy TPUTOHOMETPUUECKUMHU NpOCBeILeHHe,
MPSIMOYTOJILHOM QYHKIIUSIMH Pa3IMIHBIX OCTPBIX YIJIOB. bokcdopa,  HOBBI
TpeyronbHuke. OCHOBHOE IIpuMeHATH NOTy4YEHHBIE 3HAHUA U yMEHHUs IPUPENICHUN NPAKTHYECKUX HCK) P

TPUTOHOMETPHUIECCKOC
TOXIACCTBO. COOTHOIIICHUS

3aJa4y.

https://www.yaklass.
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MEXJy CTOPOHAMH B
MNPSMOYTOJIBHBIX
TpEeyTroJbHUKAaX CyIrJlaMHU B
45°u 45°; 30° u 60°

3HAKOMHUTHCHA C I/ICTOpl/Ieﬁ pa3BUTHUA TCOMCTPUU.

ru/
https://uchi.ru

VYrasl B BriucaHHbIe U LEHTPAIbHBIE @®opMyJIMPOBATL OCHOBHBIE ONpE/IE/ICHUS, CBI3aHHbBIE C YTJIaMU B KpyTe https:/fincult.info/te
OKPY>KHOCTH. YIJIBL, (BIIMCaHHBIN yTOJ, HEHTPAJIBHBIA yTOII). aching/metodicheski
Bnucannble YTOJI MEXy KacaTeJIbHOMN U HaxoauTh BOMCaHHBIC YTIIbI, ONIMPAIOIINECS Ha OJTHY AYTY, BBIYMCIATH YTkl C e-materialy/
U ONHCAHHBIE XOpJIOH. IIOMOIIBIO TEOPEMBI O
4YeThIPEeXyroJbHUKH. Yribl MEXAy XOpIamMu U BIIMCAaHHLIX YyIJIaX, TEOPEMBI O BIIMCAHHOM YETLIPEXYTOJIbHUKE, TEOPEMEI O Karamor
KacaTteabHble CeKyIINMMH. LCHTPpAJIBHOM yTlJIC. OecIuIaTHOTO
K OKPY’KHOCTH. Brincanneie u onucanHble HccaenoBaTh, B TOM YHCIIE€ C TOMOIIBIO HH(GPOBBIX HppoBoro
Kacanue YCThIPpCX- pecypcoB, BIIMCAHHBIE U ONMCAHHBIE Y€ThIPEXYTOJIbHUKN, BBIBOAUTHL UX
OKpYKHOCTeii YrOJbHHUKH, UX TNPU3HAKH H CBOHWCTBA M MPU3HAKH. KOHTEHTa Ha
(15 v) cporictBa. IIpumenenne sTux Hcnonab30BaTh 5TU CBONCTBA U MPU3HAKU IIPU PEIISHUU 3a7a4 educont.ru (1€,
CBOICTB
TIPH peLIeHnn IIPOCBEILEHHUE, )
TeOMETPHUUECKNUX 3aad. ¢dokchopa,  HOBBIH
Bsanmuoe pacmnonoxenue JICK)
AABYX OKPYZKHOCTCH. https://www.yaklass.
Kacanue oxpy>XHOCTeH
ru/
https://uchi.ru
MoBTOpeHHUe, TToBTOpPEHNE OCHOBHBIX ITOHSITHIA PemiaTh 3a4a4M Ha MOBTOPSHHE, HILTIOCTPHPYIOIIHE CBSI3H MEKIY PAa3THIHBIMU https://fincult.info/te
o6oobuieHne " 9acTsIMHU Kypca aching/metodicheski
3HAHUM METOJO0B KypCOB 7U1/1 8 kiaccos, e-materialy/
9 4) o0oOmieHne 3HaHUHI
Karanor
OecIIaTHOTO
poBOro
KOHTEHTa Ha
educont.ru (1C,
HPOCBEIIEHHUE,

¢dokchopa, HOBBIH
JTHCK)
https://www.yaklass.
ru/

https://uchi.ru
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9 xiacc

(102 gacoB)
HasBanue paznena
(TeMbI) (YU CII0 OcHoBHOe coep:kaHue OcHoBHBbIE BH/bI 1eSITETbHOCTH 00y4YAIOIIUXCS 20P
4acoB)
TpuroHoMeTpHsi. Omnpenenenue ®opMy.IHpPOBATH ONpeeJeHHsl TPHTOHOMETpHYeCKUX (ByHKIUH Tynbix 1 npsamerx | https:/fincult.info/
TeopeMbl KOCHHY- TPUTOHOMETPHUUECKUX YTJIOB. teaching/metodich
% © - -
COB M CHHYCOB. ?)gHoKHHH yraos ot 0° go BpIBOANTEH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB eskie-materialy/
Pemenue 0°. (c pagmycoM ONMHMCaHHOW OKPY>KHOCTH).
TPEYrojbHUKOB Kocunyc u cunyc npsiMmoro u Pemiarb TpeyroabHUKU. Karanor
(20 u) TYyHOTO PemaTe npakTuueckue 3ajadM, CBOASAIIUECS K Ha- OecmIaTHOTO
yria. Teopema KOCUHYCOB. XO0KJACHHUIO PA3JIUYHBIX DJIEMEHTOB TPEYTOJIbHUKA
(O06o06meEnHas) Teopema ungposoro
CHHYCOB (C panau- KOHTCHTa Ha
ycoMm ONHCAHHOM educont.ru (]C’
okpyxHocTH). Ha- MpoCBeILeHHe,
XOXKIACHUEC TJIMH CTOPOH U o
BEITHUNH (dokcdopa, HOBHIH
YIIIOB TPEYTOJBHUKOB. JIUCK)
PopmyJia miomanu https://www.yaklas
TpEYroJIbHHUKAa
yepes JBE CTOPOHBI M yIoJll s.ru/ )
MEXIY https://uchi.ru
HUMH. Dopmyia mIomaIn
4eThIPEXYTOJIbLHUKA YEpeE3 ero
JIHaroHaJIn
U yroJl MEXJ1y HUMMH.
[IpakTHYeckoe NpUMEHEHHE
JOKa3aHHBIX TCOPEM
TpeodpazoBanue IMousiTHEe O NPEeOOPa3OBaHUU OcBauBaTh NOHSITHE IPEOOPAa30BaHUs M000HS. https://fincult.info/
noaoous. oJ10- HUccaenoBaTh OTHOIICHUE JUHEHHBIX JJICMCHTOB teaching/metodich
Metpuueckue ousl. ¢puryp npu nipeoOpazoBanuu nojodbus. Haxoaurnb eskie-materialv/
COOTHOILEHUS COOTBETCTBEHHBIE DJIEMEHTHI MIpUMEpbI MOJ00USI B OKPYXKalollel 1eHCTBUTEILHOCTH. y
B OKPYKHOCTH oOOHBIX UTYp. BBIBOAMTE METPHYECKHE COOTHOIICHUS MEXKIY OT- Karasor
(10 ‘l) TeopeMa O IMPOM3BECICHUU PE3KaMU XOpJd, CCKYIIUX U KaCaTCJIbHBIX C UCITOJB30BaHUEM BITMCAHHBIX YI'JIOB U 0ecIUIaTHOr O
OTPE3KOB IMOJTOOHBIX TPEYTOJIBHUKOB.
XOpJI, Teopema o PemiaTh reoMETpUYECKHE 3aa4U U 3a1a4H U3 PEATbHOI JKU3HH C wihpoBOro
IPON3BE/ICHNH OTPE3KOB HCITOJIb30BAHUEM ITOTOOHBIX TPEYTOJIbHUKOB KOHTEHTa Ha
CEeKYIIHX, TeOpeMa O KBajapaTe educontru  (1C,
KacareabHOU. IIpuMeHeHue B NIPOCBELICHHUE,
PELIEHNN T€OMETPHUUECKUX dokchopa, HOBEIH
3aja4
JTCK)
https://www.yaklas
s.ru/
https://uchi.ru
BexTopsl OrnpenesnieHue BEKTOPOB, MCcnoab30BaTh  BEKTOpHl  KAK  HANpPABICHHBIE  OTpe3kH,  mccaegosarp | Nitpsi/fincultinfo/
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(16 1) CIIOKEHUE u pa3sHOCTh reoMeTpudeckuii (mepemenienre) u GU3NUECKHUl (CUJIa) CMBICIBI BEKTOPOB. teaching/metodich
BEKTOpPOB, YMHOKEHUE 3HATh OnpeaeIeHUS CYMMBbI M PA3HOCTH BEKTOPOB, YMHOEHHUSI BEKTOPA HA YUCIIO, eskie-materialy/
BEKTOpa Ha YHUCIIO. HCCJIeI0BATH TCOMETPUICCKHUN U (PU3UICCKUMN CMBICIIBI STHX OTIEPAIlHiA. Karanor
dusnyeckuit " PemaTh reoMeTpr4eCKHE 3aa41 C UCTIOJIB30BAHUEM BEKTOPOB. 6ecIIATHOrO
reoOMeTpUYECKU CMBICII PackyiaasIiBaTh BEKTOP I10 ABYM HEKOJTHHEAPHBIM BEKTOPaM. dpoBOro
BEKTOPOB. Hcnmoan30BaTh CKASIPHOE TTPOU3BEICHUE BEKTOPOB, BHIBOAUTH IO OCHOBHBIC COHTEHTA Ha
PaznoxxeHue BEKTOpa IO CBOWCTBA. educontru  (1C
ABYM HEKOJUIMHEAaPHBIM BeIuucjaars CYMMY, pPaszHOCTh H CKaJIFIPpHOE IIPOU3BEACHHUEC BEKTOPOB B : ’
BCKTOpaM. Koopnunarsl KOooOpAnHaTax. TpOCBCILICHHC, .
BEKTOpA. IIpuMeHATH CKaJSIPHOE IIPOU3BEAEHUE TSI HAXO0XKICHUSI JUIMH U YIJIOB doxcdopn, HOBbIH
CkansspHOE  TIPOM3BEACHHEC JICK)
BEKTOPOB, €ro MpPUMCHCHHE https://www.yaklas
JUTSI  HAXOXKICHUSI JJIHH | s.ru/
YTJIOB. https://uchi.ru
Pemenue 3agay ¢ moMolIbIO
BEKTOPOB.
IIpuMmeHeHre BEKTOPOB JUIS
peureHust 3amaq
KHHEMATHKH U MEXaHUKHU

JleKapTOBbI JeKapTOBbI KOOPAUHATBI TOYEK OcBauBaTh MOHSTHE IPSIMOYIOJILHON CUCTEMBI KO- OPIMHAT, JIEKAPTOBBIX KOOPIUHAT https://fincult.info/

KOOPAUHATDI Ha Ha TUIOCKOCTH. TOYKH. teaching/metodich

NJ10CKOCTH (144)

VYpaBHeHHUe TIpsIMON. YTJIOBOU
KOdppHUIMEHT, TaHIeHC yriia
HaKJIOHA, IapajjieIbHBbIE U
NEePICHINKYJISIPHBIC TIPSIMBIC.
YpaBHeHUE OKPY>XHOCTH.
HaxoxxaeHnne KoopamHAT TOYEK
mepecedeHns OKPYKHOCTH U
pPsIMOH.

Merton KoopauHAT OpU
peIIeHNUTEOMETPUISCKUX 3ajad.

BBIBOAMTB ypaBHCHHUE MNPSIMOM U OKPYXKHOCTH. BBIZEJIATH MNOJHBINA KBaapaT ajs
HaXOXXJEHUS LIEHTpau paguyca OKPY>KHOCTU MO €€ ypaBHEHUIO.

Pemiath 3aa4yM Ha HAXOXXJCHHE TOUYEK IIEPECEUECHHUS] MPSIMBIX U OKPYKHOCTEH ¢C
IIOMOIIBIO METOZIa KOOPAUHAT.

Hcnoab30BaTh CBOWCTBA YrioBOro KOd(@HUIMEHTa HPsSMON IpH pElIeHUH 3aiad, st
OIpeeJICHUs] PACIIOIOXKEHHUS MPAMOM.

I[IpyuMeHATh KOOPAMHATHI NPU PEIIEHUN I€OMETPUUYECKUX M NPAKTUYECKUX 3aJiad, JJIs
NOCTPOCHHS MaTEeMaTUYIECKUX MOAEJIEH peaTbHBIX 3a/1a49 («METOJI KOOPIHUHAT ).
Io/1b30BaTHCA 115 TOCTPOCHUS M UCCIICOBAHUN TUDPOBBIMU pecypcaMu.
3HAKOMUTBHCA C UCTOPHUEN pa3BUTH T€OMETPUH

eskie-materialy/
Karanor
OecIIaTHOTO
mudpoBoro
KOHTCHTA Ha
educontru  (1C,
MPOCBEIIEHHE,
¢doxchop, HOBBIH
JIVICK)

Hcnons3oBanue MeToaa
KOOPJIMHAT B  INPAKTUYECKUX https://www.yaklas
3a7auax s.ru/
https://uchi.ru
IIpaBuabHbIE ITpaBunbHbIE PopmMyJHPOBATH ONPEACIEHUE IPABUIILHBIX MHOT'OYTOJIBHUKOB, HAXOAUTb UX https://fincult.info/
MHOT'OYT0JIbHUKH. MHOTOYTOJbH SJICMEHTHI. teaching/metodich
JJnHa OKpy/KHOCTH UKW, IMoab30BaTHCA NOHSATHUEM JUIUHBI OKPY>KHOCTH,

U IUIOIIAAb KpyTa.

Burunciaenne
JIo1aae
(124)

BBIYHCIJIEHHUE UX 3JIEMEHTOB.
YHucino

Ll »m njmyHa OKpPY>KHOCTH.
JlnuHa nyru OKpy>KHOCTH.
Pannannas mepa

yria.

Ilnomane kpyra u ero
3JIEMEHTOB

(ceKTopa ¥ CerMeHTa).

BBEJAEHHBIM C IIOMOIIBIO IIPaBUIIBHBIX MHOTOYTOJIBHUKOB, ONMMPEeaAEJATH YHUCJI0 O

JJIMHY AYTH U paJjUaHHYI0 Mepy yrija.

IIpoBoauTh nepexoa OT pajuaHHON MephI yria K
rpajycHOd M Ha0O0OpOT.

OnpeneasiTh IJIOMIAIL KpyTa.

BeiBoauTh ¢GopMyJibl (B TpaayCHOM M paanaHHOMN

Mepe) JUIsl JJIUH JIyT, IUIOIIAaJield CEeKTOPOB U CErMEHTOB.
BeryucasaThk momand GUTyp, BKIIOYAIONIAX dJie-
MEHTBI OKPYXHOCTH (KpyTa).

eskie-materialy/
Karanor
OecruiaTHOTO
mudposoro
KOHTCHTA Ha
educont.ru (1C,
IIPOCBEILEHHE,
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Brruuciaenue
rrommanae puryp,
BKJIFOYAFO X
3JIEMEHTHI KpyTa

HaxoauTts 1uiomaau B 3ajadax peajibHOU KU3HHU

¢doxchopa, HOBBIH
JICK)
https://www.yaklas
s.ru/

https://uchi.ru

JBusKeHust ITonsTHE O IBHIYKECHUH Pa36upaTth npuMepsl, WLTIOCTPUPYIOLINE MOHSTUS IBMKCHHS, [ICHTPOB M OCCH https://fincult.info/
IJI0CKOCTH mnockocTu. [lapamnenbHbIi CUMMETPHH. teaching/metodich
(9w MEPEHOC, TTOBOPOT U DopMyJIHPOBATH OIpPEICIICHUs NapauIeIbHOr0 IMEePEeHoCca, MOBOPOTa U OCEBOM eskie-materialy/
cummeTpusi. OCH U LIEHTPBI CHMMETpHH. BHIBOAUTH UX CBOMCTBA, HAXOAUTH HEIIOABI)KHBIC TOUKH. Karanor
CUMMETPHHU. HaxoauTh [EHTPHI ¥ OCH CUMMETPHUI IIPOCTEUIIUX GUryp. 6ecUIaTHOro
[MpocTeiilne IPUMEHEHUS B MpumeHsiTe  NapajiieibHblii  NEPEHOC M CHMMETPHIO  NPH  PEWICHHH | yydnoporo
peleHMH 3ana4 rEOMETPUYECKUX 3a/1a4 (pa3duparsb MPUMEPBI). KOHTCHTA Ha
Hcnonp30BaTh sl TOCTPOCHUS M UCCIEAOBaHUN IU(BPOBBIC PECYPCHI educontru  (IC,
IPOCBEIIEHHE,
(dokcdopa, HOBHIH
JIACK)
https://www.yaklas
s.ru/
https://uchi.ru
IMoBTOpEHUe, IToBTOpEHHE OCHOBHBIX OnepupoBarb NOHATHAMM: (UTypa, TOYKA, MpsiMasi, YroJl, MHOTOYTOJIbHHUK, https://fincult.info/
06o0menne, MOHSATUI UMETOJ0B KypCOB paBHOOE/IPEHHBIH M PAaBHOCTOPOHHUI TpPEyroJbHUKHM, mpsAMoyroiabHbiii | téaching/metodich
CHUCTEeMATH3AIMSA 7—9 kiaccoB, 0000IIeHNE U TPpEYyrojibHHUK, MeAuaHa, OHWCCEeKTpHUca W  BBICOTAa  TPEYTrOJIbHUKA, eskie-materialy/
3HAHMIA cUCTEeMaTU3alvsl 3HAHUMA. rnapasenorpamm, poMo, MpsIMOYTOJBLHUK, KBAJIPaT, TPAIIEIUs; OKPYKHOCTh, | Karamor
(21 v) Ipocreiinme KacarejbHas, PABEHCTBO U 1101001e PUryp, TpEyrojbHUKOB; HAPAIUICIILHOCTD | GecruIaTHOro
reoMeTpudeckue Gpurypsl u U NEPHEeHIUKYIAPHOCTb IPSAMBIX, YIOJ MEXKIAY I[PAMbIMU, CUMMETPHS HUPPOBOro
ux cBoiictBa. 3mepenue OTHOCHUTENHHO TOYKH U TIPSAMOI; JUTHHA, PACCTOSHUE, BEMUYUHA YIIIA, TUIOMAb, | pouno o Ha
%?(xyeraifﬁx?( BEJIMYHH. ;epnMeTp. . educontru  (IC,
CI0.Ib30BaTh (POPMYJIbI: [EPUMETPA M IUIOWIAJM MHOTOYIOJNBHUKOB, JUIMHBL | ppocemenwe,
ITapannenbHbie u OKPY>KHOCTH ¥ TUIOMIAJIH KpyTa, 00bEMa MpsMOYTOIIFHOTO TTapauIelienuIiea. dokedops, HOBbI
HCPICHIMKYJIPHBIC OnepupoBarh NOHSITHSIMH: TIPAMOYIOJIbHAs CHCTEMA KOOPJIHUHAT, BEKTOD; P
HpsIMBIC. HCIOJIL30BATH OTH MOHSITHS ISl IPEJACTABICHUSI JIAHHBIX U PEUICHUsS 3a1a4, B IMCK_)
OKpy>XHOCTS u Kpyr. TOM YHCJIE U3 JPYTHX y4eOHBIX MpeIMETOB. PemaTh 3a1a4u HA MOBTOPEHUE https:/www.yaklas
I'eomeTputeckue OCHOBHBIX [TOHSATHH, HJUTIOCTPALIMIO CBA3EH MEXKIY Pa3IMYHBIMU YaCTSIMU Kypca. s.ruf )
HOCTPOCHUSL. Yribl B BoIOupaTh MeTOJ sl pELICHUS 3aa4Hu. https://uchi.ru
OKpYy’>KHOCTH. Brincanueie n Pemath 3aJa4u U3 MOBCEIHEBHON >KU3HU.
OIHCAaHHBIE  OKPYXKHOCTHU
MHOTOYTOJIbHUKOB.

IIpsimast u1 OKPYI>KHOCTB.
YHeTbIpEXYTOJIBHUKHU.
Brnincanuble monmicanabIe
YeThIPEXYTrOJIbHUKU.
Teopewma IIudaropa u Hauana
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Tpuronometrpun. Pemenue
00IIMX TPEYrOJILHUKOB.
IIpaBunbHbIC
MHOT'OYT'OJIbBHUKU.
ITpeo6pazoBaHus IIOCKOCTH.
JBswmwxenue. [Togooue.
CummMmeTpus.

ITnomans. Beraucienue
momaaeu. [lmonraamu
HOTOOHBIX (UTYP.
JlekapTOBbI KOOPpJAMHATHI HA
IJIOCKOCTH.

BekTopbl Ha MJIOCKOCTU
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PABOYAA ITPOIT'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA)»
7-9 KITACCBI

HEJIN N3YUYEHNA YUEGHOI'O KYPCA

B coBpemenHOM 1M(POBOM MHUPE BEPOSITHOCTH M CTATUCTHUKA IIPU- OOpeTaroT BCE
OOJBIIIYI0O 3HAYUMOCTh, KaK C TOYKH 3PCHHS MPAKTUYCCKUX MPHUIIOKEHUN, TaK U UX POJH B
o0pa3oBaHNHM, HEOOXOJMMOM Ka)XXJIOMy 4YeJIOBeKYy. Bo3pacraer umcio npodeccuii, npu
OBJIAJICHUU KOTOPBIMH TpeOyeTcsi Xopolnasi 6a3oBasi MOATOTOBKAa B O0JIaCTH BEPOSITHOCTH U
CTaTUCTHUKH, Takas IIOJrOTOBKAa Ba)KHA ISl IIPOJIOJDKEHUST OOpa3oBaHUS W JUISI YCHCIITHOU
npodeccruoHaIbHON Kapbephl.

Kaxxnapiii 4enoBek MOCTOSIHHO TIPUHUMAET PELICHHUS Ha OCHOBE MMEIOLIMXCS y HEro
JTAHHBIX. A U1 OOOCHOBAHHOI'O MPHUHSTHS PEHICHHUS B YCIIOBUSX HEJIOCTAaTKa WM U30BITKA
uHpopMaI HEOOXOJAWUMO B TOM YHCIE XOPOIIO CHOPMHUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MBIILICHUE.

HNMeHHO mo3TOMY OCTpPO BCTaja HEOOXOAUMOCTH CGHOPMHPOBATH Yy OOYYAFOITHXCSI
(pyHKIIMOHATIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYyI0O B ce0si B KayecTBe HEOThEMIIEMOH
COCTaBJISIIOIIIE yMEHHWE BOCIPUHUMATh W KPUTHYECKH aHAIU3UpOBaATh HHQOOPMAIUIO,
OPEJICTABIICHHYIO B Pa3IMYHBIX (opmax, IMOHHMATh BEPOSTHOCTHBINM XapakTep MHOTHUX
peajibHBIX MPOLIECCOB U 3aBUCUMOCTEH, NMIPOU3BOAUTH MPOCTEHUIIINE BEPOSITHOCTHBIC PACUYETHI.
3HAaKOMCTBO C OCHOBHBIMHU TIPpUHIIMIAMHU cOOpa, aHalM3a W MPEJACTABIICHUS JTaHHBIX U3
pa3mugIHBIX chep )KU3HU OOIIECTBA U TOCYIapCTBa IMIPHUOONIACT O0YYAIOMIUXCSI K OOIIECTBEHHBIM
uHTepecam. M3ydeHne OCHOB KOMOMHATOPUKH pPa3BUBAET HABBIKU OpraHH3allMM mepedopa u
nojcYéTra 4uciia BApuaHTOB, B TOM YHCJIC, B IPUKIAIHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMH
Teopuu rpadoB cozmaét maremaTudyeckuili pyHaaMeHT AJisi (OPMHPOBAHHUS KOMMOETEHIUN B
ob6nactu nHPOpPMATUKH U HUPPOBBIX TeXHONOTHNU. [ToMHUMO ATOTO, MPHU U3YyYEHUH CTATUCTUKH
W BEPOSITHOCTH OOOTAIAIOTCs IIPEACTABIICHUS YYalllUXCs O COBPEMEHHOW KapTHHE MHUpa U
METOZlaX ero HccleqoBaHUsl, (GOpMUPYETCS MOHUMAHHUE POJH CTATUCTUKUA KaK HMCTOYHUKA
COILIMAJILHO 3HAYUMOM HH(OpPMAIINH U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBMM C JaHHBIMH IICJIIMH B CTPYKType HOporpamMmbl ydeOHOrO Kypca
«BeposiITHOCTh M CTATUCTHUKA» OCHOBHOM IIKOJIBI.

BBIJI€JI€HBI CJIEIYIOIINE COJIePKATEIbHO-METOANYECKUE JIUHNUU:

«IIpencraBieHne NaHHBIX U ONMcaTelbHasi CTaTUCTHKA»; «BepoATHOCTH»; «DI€MEHTHI
KOMOUMHATOpUKN»; «BBenenue B Teoputo rpadony.

Conepxxanue nuHun «lIpencraBieHue NaHHBIX W ONHCATEJIbHAsl CTATUCTHUKA» CIIYXXHUT
OCHOBOH JUIsl (pOPMHUPOBAHHUSI HABBIKOB Pa0OTHI ¢ MH(MOpPMALIMEH: OT YTEHUsI U UHTEPIIpETalluU
uHpopMaIlMKu, MPEJICTABJICHHOW B TaOiuIax, Ha AguarpamMmmax ©W rpadukax 10 cOopa,
OpPENCTAaBIICHUS M aHajnM3a JAaHHBIX C HCHOJIb30BAHHUEM CTAaTUCTUYECKHUX XapaKTEPUCTHUK
cpenHUXx W pacceuBaHus. Pabdoras ¢ pgaHHBIMU, oOOydarollMecs Yyd4yaTcsi CUMTBIBATh U
UHTEPOPETUPOBATh JIaHHBbIE, BBIABUIaTh, APryMEHTUPOBATh M KPUTHUKOBATh HOPOCTEHIINE
TUITOTE3bl, Pa3MBINUISATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMU HW3MEHUYHUBOCTb, M OLIEHUBATh WX
BJIMSIHUE Ha paccMaTpuUBaeMbl€ BEJIMUMUHBI U IIPOILECCHI.

HNBTynTHBHOE  NpeACTaBJI€HUWE O  CIy4YallHOM  M3MEHYMBOCTH,  MCCIIEHOBAaHHUE
3aKOHOMEPHOCTEN M TEHAEHIIMN CTAaHOBUTCSI MOTUBUPYIOIIEH OCHOBOM JJIs1 U3YYEHUSI TEOPUU
BeposiTHOcTed. bosbiioe 3HaueHHWe 37ech HMEIOT IIpPakKTHYeCKHEe 3aJaHusl, B YacTHOCTHU
ONBITHIC KJIACCUYECKUMM BEPOSATHOCTHBIMHU MOJEISIMU.

[TonsiTue BEpOSITHOCTH BBOAMUTCS Kak Mepa OpaBJoNo100us ciiydailHoro coOwitusi. [lpu
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U3Y4YCHUHU Kypca oOydaromiuecss 3HAKOMSITCS C MPOCTSHUIIUMU METOJaMH BBIYHCIICHUS
BEPOATHOCTEN B CIyYaWHBIX JKCOEPUMEHTAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
UCXOJIaMH, BEPOSITHOCTHBIMHM 3aKOHAMHU, MO3BOJISIIOIIMMU CTaBUThU pELIaTh OOJI€e CIIOXKHbBIE
3aj1adi. B Kypc BXOJST HadaJIbHbIE MPEACTABICHHUS O CIIyYaMHBIX BEIUYMHAX U UX UYHUCIIOBBIX
XapaKTEepUCTUKAX.

Taxxe B pamMKax 3TOro Kypca OCYIISCTBISECTCS 3HAKOMCTBO OOy4YarolIuxcsl C
MHO>KECTBAMHU W OCHOBHBIMM OIl€palMsiIMHU HaJl MHOXXE€CTBaMH, PacCMaTPUBAIOTCS OPUMEPHI
OPUMEHEHHUS JIJIsl PEIISHUS 3ajlad, a TaK>K€ HUCIIOJIb30BaHUS B JIPYTHX MaTeMaTHUUYECKUX Kypcax
U y4eOHBIX MpeaMeTax.

MECTO YUEBHOI'O KYPCA B YUHEGHOM ITJTAHE

B 7—9 kiaccax wm3ydaercsi Kypc «BeposSTHOCTP M CTaTUCTHKa»,B KOTOPBIHA BXOIST
paznensl:  «llpencraBiieHnMe MaHHBIX W ONHWCATENIbHASI CTAaTHUCTHUKa»; «BeposiTHOCTHY;
«JIeMeHThl KOMOUHATOPUKN»; «BBeneHne B Teopuro rpadon».

Ha wm3ydenme manHOro kypca oTrBoauT 1 y4eOHBIN Yac B HEOECIIOB TEUYCHHE Ka>KIOTO
roga oOy4denus, Bcero 102 yyeOGHbIX Haca.
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COHEPXAHUE YUYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )

7xiacc

IIpencrasienre JaHHBIX B BUJIE TAOIUIl, AUarpamMm, rpa@ukon.3anodHeHue TaOIUIl,
YTE€HHE W TIOCTPOCHHE auarpaMm (CTOJIOMKOBBIX (CTOJOYATHIX) W KPYroBbiX). UTeHHE
rpadMKOB peajbHBIX IIporeccoB. M3Biaedenue wHPOpMAIMK W3 AUArpaMM W TaOJIUIIL,
UCTIOJIb30BAHUE U MHTEpIpPETAUS JaHHBIX.

OmcarenbHasi CTATUCTHKA: cpeaHee apupMeTHIeCcKoe, MeJInaHa, pa3Max, HauOoJIbIlee
W HaWMEHbIIIee 3HAaUCHUs HAa0Opa YMCIOBBIX JaHHBIX. [[puMepbI cirydaiilHOM M3MEHYHUBOCTH.

Cry4daliHbIN 3KCOEPUMEHT (ONBIT) U ClIy4daiiHoe coObIThe. BepositTHoCcTh 1 yacToTa. Poib
MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX COOBITUN B IpUpOAE U B obuiecTBe. MoHeTa u
UTrpaljibHast KOCTbB TEOPHUU BEPOSITHOCTCH.

I'pad, Bepimmnaa, pedpo. CrerieHb BepuinHbL. Huciio péoep u cyMMapHasi CTEIeHb BEPIITH.
IIpencraBnenue o cBsizHOCcTHU rpada. Llenu u nmukisl. [Tytn B rpadax. O6xox rpada (Diinepon
nyTh).IIpencraBnenue 06 opuentupoBanHom rpagde. Pemenue 3as1auc moMomipo rpagos.

8 Kimacc

IIpencraBnenne naHHbBIX B BUAE Tabiul, Auarpamm, rpa@ukoB. MHO>XECTBO, 3JI€MEHT
MHOY>KECTBa, IMOAMHOX@ecTBO. Onepanuyd HaJ MHOXECTBaMH: OOBbEIUHEHHE, II€peceyeHue,
nonosiHeHue. CBoMcTBa onepauuii HaJl MHOXECTBaAMU: II€PEMECTUTEIIBHOE, COYETaTEeIbHOE,
pacripeieiuTesIbHOE, BKJIOUYeHUs. Vcnosbp30BaHue rpauyeckoro IpeicTaBjICHUs] MHOKECTB
JUISL OIIMCAHMsI peaIbHbIX

MIPOLIECCOB U SBJICHUM, IPpU PELISHUU 3a7a4.

HN3mepenue paccenBaHus JaHHBIX. Jlucniepcusi U cTaHAApPTHOE OTKJIOHEHHE YUCIIOBBIX
HaOopoB. /lnarpamma paccenBaHUSI.

DJieMeHTapHble COOBbITUSL ciydailHoro ombiTa. Ciy4yaiiHble coObITUs. BeposTHOCTH
coObITHI. ONBITHI C PAaBHOBO3MOKHBIMH 3JI€MEHTApHBIMHU COOBITHUSIMU. Ciy4dailHblil BBIOOD.
CBsI3pb MEXJy MaJOBEPOSITHBIMH M MNPAKTHUYECKH JIOCTOBEPHBIMU COOBITHSIMH B IIPUPOJIE,
oOIlIecTBE U HayKe.

Jepeso. CBoiicTBa 1€peBbEB: €IMHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE BUCSYEH BEPIINHBI,
CBSI3b MEXKJy YHCJIOM BEpIIMH U uucioMpéodep. IlpaBuiio ymHoxeHusi. Pemenue 3agau c
nomouipio rpados. IIporuBononoxuesie coObiTHsA. Juarpamma ODiinepa. OObeauHEHHE U
nepeceueHue coObiTuii. HecoBmecTHbie coObITHsA. DOpMysia CIOKEHUS BEPOSITHOCTEH.
VYcnoBHast BeposTHOCTBb. IlpaBuiio ymHokeHus. HeszaBucumbie coObiTusA. llpencraBienue
SKCIIEPUMEHTA B BUJAE JAepeBa. PelieHue 3agad Ha HAXOXKJICHUE BEPOSITHOCTEM C IMMOMOIIBIO
JiepeBa CIIy4alHOTO SKCIIEPUMEHTA, JuarpamMm Diiepa.

9 xacc

IIpencraBienrne naHHBIX B BHAE TaOJIHl, JguarpamMMm, rpadUKOB, WHTEpHpPETAIUI
JTaHHBIX. UTeHHE U MOCTPOCHUE TAOJIHL, IUArpaMM, IrpapUKOB MO peadbHbIM JTaHHBIM.

IlepectanoBku u daktopuan. CodeTaHus W 9uciao codeTaHuil. TpeyroapHuK [lackasts.
Penrenue 3aga4d ¢ UCIOIb30BaHUEM KOMOUHATOPUKU.

I'eomeTpuueckast BeposITHOCTb. CirydallHbIM BBIOOD TOUKHM U3 (GUTYPBI HA MIJIOCKOCTH, U3
OTpE3Ka U U3 JAYTHU OKPY>XHOCTH.

HcneiTanue. Ycnex u Heynada. Cepust HICObITaHUM 110 epBoro ycnexa. Cepust UCTIbITAHUNA
bepnynnu. BepositHOCcTH cOOBITUN B cepur UcnbITaHUN bepHyiuiu.

Cny4aliHasi BEJIMUMHA U pacOpeeseHUe BepOosiITHOCTEN. MaremMaTHnyeckoe OKHJIaHUE U
nucriepcust. [IpuMepbl MaTeMaTHYECKOIO OKUIAHUSA KaK TEOPETUYECKOTIO CPEAHErO 3HAYCHUS
BEJIMYUHBI. MaTeMaTHYECKOE OKUJAHUE U JUCIIEPCHUS CIIy4YallHOW BEJIIMYMUHBI
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«4YHCJIO YCIIEXOB B CEPUU HUCIBITAaHUN bepHyim».
IMonsaTtne o 3akoHe OonbIIMX YHuceN. M3MepeHue BEpOSITHOCTEHC MOMOIIBIO YAaCTOT.
Posnp 1 3HaueHne 3aKkoHa OOJBIIUX YHCEII B IIPUPOJIC U OOIIECTBE.
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IINIAHUPYEMBIE [IPEJIMETHBIE PE3YJIbTATbI OCBOEHW
PABOYEU ITPOT'PAMMBI KYPCA (110 TOAM OBYUEHMA)

IIpeameTHbIe pe3ynbTaThl OCBOEHHUS Kypca «BepossTHOCTh U cTaTUCTUKa» B 7—9 Kitaccax
XapaKTEepU3YIOTCs CIEAYIOIUMHA YMEHUSIMMU.

7 Kjacc

eUutath mHpOpMAaLIMIO, NIPEACTABICHHYIO B TaOJHMIlaX, Ha JAuarpamMmax; NpeJICTaBIATH
JIAaHHBIC B BHUJIC TAaOJHI], CTPOUTH JUArpamMmbl (CTOJIOUKOBBIC (CTOJIOYATHIC) U KPYTrOBBIC) IO
MaccHUBaM 3HAUYCHUU.

e OnuceIBaTh U UHTEPIIPETUPOBATH pPeaJibHbIE YHCIIOBBIC JaHHBIC, NPEACTABJICHHBIEC B
Tabaunax, Ha JuarpaMmax, rpadukax.

e llcniosip30BaTh JJIs1 ONHMCAHUS JAaHHBIX CTAaTUCTUUYECKHUE XapaKTEPHUCTUKU: CpeIHEE
apudMeTHIecKoe, MeIMaHa, HanOOoJIbIIIee 1 HAaMMEHbIIIee 3HAUYCHUS, pa3Max.

elIMeTh mpejacTaBiI€HHE O CIy4YaHOW M3MEHUYMBOCTH Ha IpUMeEpax LeH, (PU3NYECKUX
BE€JIUYMH, AaHTPONOMETPUUYECKUX JAaHHBIX; HMETh M[PEJICTABICHUE O CTAaTUCTUYECKOU
YCTOUYHUBOCTH

8 Ki1acc

ell3BieKkaTh W TIPeOOpa3zOBbIBATh HH(POpMAIIMIO, TPEACTABICHHYIO B BHJE TaOJIHIIL,
auarpamm, TpaduKoOB; IIPEACTABIISITh JJaHHBIC B BUAC TAOJIUII, AUarpaMm, rpadukoB.

e ONUCHIBATH JIAHHBIC C MTOMOMIBIO CTATUCTUYCCKUX IMOKa3aTeJIC: CpeAHUX 3HAUYCHUN
U Mep paccenBaHUs (pa3Max, JUCTICPCUS U CTAaHJIAPTHOE OTKJIOHCHUE).

e HaxomuTh 4YacTOThl YHCJIOBBIX 3HAYCHHW W YaCTOThl COOBITHH, B TOM YHCIIE IIO
pe3yJibTaTaM U3MEpPEHHUN M HaOJIIOICHUH.

e Haxonuth BEpOSITHOCTH Cily4YaWHBIX COOBITUW B ONOBITaX, 3Hasi BEPOSTHOCTHU
SJIEMEHTApPHBIX COOBITHM, B TOM YHCJIE B OIIBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

¢ llcrionp30BaTh rpaudecKue MOJICIH: JIEPEBO CIIyYaliHOTO DKCIIEPUMEHTA, JHarpaMMbl
Disiepa, yucaoBas Opsimas.

e OriepupoBaTh MNOHITHSIMH: MHOXECTBO, MOJIMHOYECTBO; BBIINTOJIHATE OIIEpAlUN HaJI
MHOXKE€CTBaMU: 0ObEeINHEHHE, TTIEpEeCcCeUeHUE, JOMOITHEHUE; TIEPEUHUCIISITh 2JIEMEHTBI MHOXKECTB;
HOPUMEHSITh CBOMCTBAa MHOYKECTB.

¢ llcnionb30BaTh rpaduyeckoe TMpeAcTaBICHUE MHOXKECTB M CBsI3eH MEXAYy HUMU IS
ONUCaHUS MPOIIECCOB W SIBICHUM, B TOM YHCIIE MPU PEHICHUH 3aJ1ad U3 JAPYTuX Yy4eOHBIX
pPEIMETOB U KYPCOB

9 xacc

ell3BiekaTh M mnpeoOpa3oBBIBaTh HHGPOPMAIUIO, IMPEJACTABICHHYIO B Pa3JIUYHBIX
UCTOYHHKAX B BHUJIe TAaOIUL], Auarpamm, rpadukoB; MPEJACTaBIsATh JaHHbIE B BUAE TaOJIUIL,
nuarpamMm, rpa@ukosB.

e PemraTh 3aJa4M OpraHU30BaHHBIM NepeObOpPOM BapHUaHTOB, a TAKXKE C HCIIOJIb30BaHUEM
KOMOMWHATOPHBIX MPaBUJI U METOHOB.

e lcrionp30BaTh ONUCATEIBHBIE XapPAKTEPUCTUKHU JJIsI MACCUBOB YHCJIOBBIX JAaHHBIX, B
TOM 4YHUCJIE CPEAHUE 3HAYCHUS U MEPbl PaCCECHUBAHMUS.

e HaxoauTh 4YacTOThl 3HAUYEHUH M YacCTOTBI COOBITHS, B TOM YHCIIEC MOJb3YSCh
pe3yJIibTaTaMM MPOBEAEHHBIX U3MEPEHUIN U HAOIIOJCHUA.

e HaxoauTh BEpOATHOCTH CIyYalHBIX COOBITUM B M3Yy4YEHHBIX OIBITaX, B TOM YHCJIE B
OMBITaX C PAaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU COOBITUSIMH, B CEPUSX UCTIBITAHUN JI0 IEPBOTO
ycriexa, B cepusix ucnbelTaHuii bepHyim.
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e lIMeTh IpeICcTaBIICHUE O CIIyYalHON BEJIMYUHE U O PACIIPEACIICHUN BEPOSITHOCTEH.
e lIMeTh NpeacTaBICHUE O 3aKOHE OOJIBIIINX YHCEJI KaK O IPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4yaliHON M3MEHUYMBOCTHU U O POJIM 3aKOHaA OOJIBIIMX YHUCEI B IIPUPOJE U OOLIECTBE.
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7 xiacc (24 B HEJEMIO)

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (110 TOAAM OBYUYEHN )

HazBanmue
pa3zena

(Tembl)
(4HCJI0 YacoB)

OcHOBHOE coJep:KaHHe

XapaKTepl/ICTHKa JCeATCIbHOCTH oﬁyqamumxm

20P

Ipencrapienne IlpeacraBinenue JaHHBIX B OcBauBaTh CHOCOOBI TPEICTABICHUS CTATHCTHYCCKHUX JAHHBIX W YHCIOBBIX https://fincult.info/
JTaHHBIX TabauIax. IIpakTnueckue MAaCCHBOB C ITOMOIIBIO TAOJHUI U THAarpaMM C HCIIOJIb30BAaHUEM aKTYaJIbHBIX U teaching/metodich
(7 q) BBIYMCJICHHS 110 TaOJIUYHBIM Ba’XHbIX JAaHHBIX (IleMOFpa(bI/ILIeCKI/Ie JaHHbIE, IPONU3BOJACTBO MPOMBIIIJIIECHHON U eskie-materialy/
JaHHbIM. HM3BineueHnue u CeIIbCKOXO3SIUCTBEHHON MPOAYKIIUHN, OOIICCTBEHHBIC U IIPUPOIHBIC SIBJICHUS). Karaior
UHTCPIIPETAINS TaOIUIHBIX H3y4yaTh MeTOaBI pabOThl ¢ TAOJIUYHBIMU U IPapUUCCKHUMHU MPCACTABICHUSIMU 6eCIIaTHOro
JAHHBIX. I[pakTnueckas JAaHHBIX C MOMOIIBIOIIU(PPOBHIX PECYPCOB B XOJI€ MPAKTHUCCKUX PabOT. uHbpPOBOro
abora
2Ta6ﬂnum». KOHTCHTA Ha
I'paduueckoe npeacTaBiacHUE educont.ru (1C,
JIaHHBIX B BHUJIE KPYTOBBIX, NPOCBCIICHHUE,
CTOJIOUKOBBIX (CTOJIOYATHIX) doxcdopn, HOBBIH
UarpamMM. Yrenue u JIFICK)
IIOCTPOCHUE JuarpaMMm. https://www.yaklas
IIpumeps nemorpaduIecKux s.ru/
JAAarpamMm. IIpakTuueckas https://uchi.ru
paboTta «/luarpamMMbI»
OnucaresibHasi Yucniossie Habopwl. CpenHee OcBanBaTh NOHSATHUA: YHCIOBON HaOOp, Mepa LEHTPaIbHOW TEHIEHIUH (Mepa https://fincult.info/
CTAaTHCTHUKA apupMeTHYIECKOEC. IICHTpa), B TOM YHCJE cpe/lHee apupMeTHIecKoe, MeIuaHa. teaching/metodich
(8 u) MennaHa 4uCI0BOTO Habopa. OnuchbIBATH CTATUCTHYCCKHUES JaHHBIE C MTOMOIIBIO CPETHETO apU(PMETHISCKOTO eskie-materialy/
VYcTOHUYMBOCTh MEIUAHBI. U MeauaHbl. PemaTe 3aaun. Karanor
IIpakTnueckas pabdora HN3yuaTh cBOlicTBa CPEIHUX, B TOM YHCJIE C IIOMOIIBIO ITM(PPOBBIX PECYPCOB, B 6eCIIATHOrO
«CpenHue3HaAUYCHUS . XO0/JI€ TPaKTUIECKUX PaboT. L poBOro
HawuGoubiiee u HanmeHbIuee OcBauBaTh NOHATHUA: HaAWOOJBIIEE W HAUMCHBIICEC 3HAYCHHUS YHCIOBOTO KOHTEHTA Ha
;I;i;ea};?ﬂ rieoRoro Haoops. 1;21(;;::::: ’ f;;;ﬁl; . Ha BBIOOp criocoba OINMCAaHUs JaHHBIX B COOTBETCTBHUHU C educont.ru (1C,
o MIPOCBEIICHHUE,
OpUPOJON JaHHBIX Y LEJSIMU UCCIIeNOBaHUS. .
¢doxchopma, HOBBIHA
JTCK)
https://www.yaklas
s.ru/
https://uchi.ru
Cayuaiinas CrnyuaiiHas U3MEHYUBOCTb OcBauBaTh NOHATHSI: 4AacTOTa 3HAYEHUN B MAacCUBE JAHHBIX, TIPYyHNIHUPOBKA https://fincult.info/
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M3MEHYNBOCTD
(6 1)

(mpumepsl). YacrtoTa
3HAYCHU I B MacCHBeE
JIAaHHBIX. I'pynmnupoBka.
I'uctorpammsl.

ITpakTrueckas pabota

<<Cnyqa171HaH HN3MCHYHNBOCTB»

JIaHHBIX, THCTOTrpaMMa.
CtpouTh ¥ aHAJIWM3WPOBATH T'HUCTOI'PAMMBI, IOAOHPATH
TPYHITUPOBKH.

OcBauBath rpaduuecKkue TpeACTaBICHUST pPa3HbIX BHJOB Ciy4ailHOH
U3MEHYMBOCTH, B TOM YHCIE C MOMOUIbIO HUQPPOBBEIX PECypcoOB, B XOJe
MIPaKTUYECKONH paboThI

NOAXOMSIIMK  HIar

teaching/metodich
eskie-materialy/
Karanor
OecrutaTHOTO
mudposoro
KOHTCHTA Ha
educont.ru (1C,
MPOCBEIIEHHE,
(oxchopa, HOBBII
JIACK)
https://www.yaklas
s.ru/
https://uchi.ru

BBenenue B TeOpuIo

rpagos
(4 )

I'pad, BepmmnHa, pebpo.
IIpencraBneHue 3agadu  C
nomoiipto rpada. CreneHb
(BaJIEHTHOCTD) BEPIIIHHEL.
Yucno pébep W cyMmapHas
creneHb BepumuH. llens u

mukin.  Ilyte B rpade.
IIpencraBiieHHe O CBSI3HOCTH
rpada. Oo6xon rpada
(Ditnepon IyTh).
IIpencraBienue 00

OPHEHTHPOBAHHBIX Ipadax

OcBauBaTh NOHATHA: Tpad, BepmuHa Tpada, pebpo Trpada, cTerneHb
(BaJICHTHOCTH BEPIIHHBI), LEMbH UK.
OcBauBaTh MNOHATHA: IyTb B rpade,
OPHUEHTHPOBAHHBIN T'pad.

PemaTh 3a1aum Ha MOMCK CYMMBI CTEeIISHEH Bep- IIMH rpada, Ha TOUCK 00Xoaa
rpada, Ha MOUCKIYTeH B OPUEHTHPOBAHHBIX rpadax.

OcBanBaTh CHOCOOBI MPEACTABICHUS 3aJa4 U3 Kypca aireOpbl, I€OMEeTpHH,
TEOPHUHU BEPOSITHOCTEN, NPYTUX MPEIMETOB C IMTOMOIILIO rpadoB (KapThl, CXEMBI,
3JIEKTPUYECKHE 1IeNH, (PyHKIMOHAITBHBIECOOTBETCTBHS) HA IPUMEpPaX.

DunepoB 1yTh, 00Xox rpada,

https://fincult.info/
teaching/metodich
eskie-materialy/
Karamor
OecIIaTHOTrO
poBOro
KOHTCEHTA Ha
educont.ru (1C,
MIPOCBEIIEHUE,
(doxchopa, HOBBII
JTHCK)
https://www.yaklas
s.ru/

https://uchi.ru

BepositHocTb M
4acToTa cJIy4aifHoro

coOBITHA
(4 9)

Crny4yaliHbI OIBIT u
ciy4daiiHoe coOBITHE.
BepostHocte u yacrtoTa
COOBITHSI. Ponb
MaJIOBEPOSITHBIX u

OPaKTUYECKH JTOCTOBEPHBIX
COOBITHII B TIpHUpPOAE U B
oburecTse. Momnera u
UrpajibHasi KOCTb B TEOpPHUH
BEPOSAATHOCTEM.

ITpakTHueckast pab6ora
«YacToTaBbhInaZieHUsI opiia»

OcBanBaTh NOHSITHSI: CIIyYaiHBII ONBIT U CIlydallHOE COOBITHE, MAJIOBEPOSITHOE
W TIPAKTHYECKH JJOCTOBEPHOE COOBITHE.

HN3y4yars 3HAYUMOCTH MaJIOBEPOSITHBIX COOBITHII B MpHUpOJEe M OOIIECTBE Ha
Ba)XKHBIX IpUMepax (aBa-pHUH, HECUHACTHBIC CIIydaW, 3allluTa NEePCOHAIBHOM
uHoOpMaIIU, nepeada JaHHbIX).

H3yuaTh posib KJIIACCHYECKHX BEPOSITHOCTHBIX MO- Aejiel (MOHeTa, UrpajabHas
KOCTB) B TEOPHUH BEPO- ATHOCTEH.

HaouaropaTh 1 M3y4aTh 9acTOTy COOBITHI B IIPO- CTHIX DKCIEPHUMEHTAX, B TOM
qHCIIe C TOMOMIBIO MU POBBIX PECYPCOB, B XOA€ NPAKTUIECKON pabOThI

https://fincult.info/
teaching/metodich
eskie-materialy/
Karanor
OecruiaTHOTO
poBOro
KOHTCHTA Ha
educont.ru (1C,
TIPOCBELICHUE,
(dokchopm, HOBBIH
JIVCK)
https://www.yaklas
s.ru/
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https://uchi.ru

0O6001menne,
KOHTPOJIb

(59

IlpencraBienue JTaHHBIX.
OmnucartenbHasi CTaTHCTHKA.
BepositTHOoCcTh CIay4alHOT O
COOBITHS

IToBTOPATH U3yUEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemate 3ajaum Ha TMOpeACTaBICHHE U OMNHCAHHUE JAHHBIX C IOMOIIBIO
W3YYEHHBIX XapakTepUCTHUK. OO6CYyKAaTh MPpUMePbI CIy4alHBIX COOBITHH, MaJo-
BEPOSITHBIX M IIPAKTUYECKH JTOCTOBEPHBIX CIyJaWHBIX COOBITHH, MX POJIM B
MIPUPOJIE U KU3HU YEIIOBEKA.

https://fincult.info/
teaching/metodich

eskie-materialy/
Karanor
0ecIIaTHOTO
mudposoro
KOHTEHTA Ha
educont.ru (1C,
MIPOCBEILEHHE,

(doxchopm, HOBBIH

JICK)

https://www.yaklas

s.ru/
https://uchi.ru

8 kimacc (24 B HeZEeI0)

HaszBanmue

pasnena (Tembl)
(4ucio 4yacoB)

OcHoBHOe cojiep:kaHue

XapakrepucTuka JeiTeJbHOCTH 00y4aloUIUXCs

20P

https://fincult.info/te

IoBTOpenue kypca7 IIpencraBinenue JAHHBIX. IToBTOPATH N3yYEeHHOE U BBICTPAUBATH CUCTEMY 3HAHUM. ; . .
KJjacca OmmcartenbHasT CTaTHUCTHKA. PemiaTe 3amaum Ha IMpeACTaBICHHE U OIMCAHWE JAaHHBIX C ITOMOIIBIO aCh'ng/metOd'ChESk'
(4 9) CnyuaiiHas U3MEHUYUBOCTb. M3yYEHHbIX  XapakTepucTHk.  PemaTs  3amaum  Ha  npeicrasienue | &Materialy/
Cpennue yucioBoronabopa. TpYNIUPOBAHHBIX JITAaHHBIX U OMHWCAaHUE CIIy4YalHHOU U3MEHUYUBOCTH. Karanor
Ciyuyaiinble COOBITHA. PemaTs 3agaum Ha ONIpEEIICHHE YAaCTOTHI CIIYJalHBIX COOBITHI, OOCYXJIEHUE OecruaTHOTO
BepositHocCTM W 4acTOTHI. OPpUMEPOB  CIAyYaWHBIX  COOBITUNW, MAJOBEPOSITHBIX ¢  IIPAKTUYECKU 1upposoro
Kiaccuueckue MOJICITH JIOCTOBEPHBIX CJIydaliHbIX COOBITUM, X POJIM B IPUPOJIEN KU3HHU YEJIOBEKA KOHTCHTA Ha
Teopuu BEPOSITHOCTEH: educont.ru (1C,
MOHETa UUrpajibHas KOCThb HPOCBEIICHHUE,
dokchop, HOBbIH
JIACK)
https://www.yaklass.
ru/
https://uchi.ru
OnucarejbHas OTKJIOHEHHUSI. Hucnepcus OcBauBaThb NOHATHS: JUCIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHE, MCIOJIb30BaTh http_s://flncult._lnfoltg
CTATHUCTHKA. YUCTIOBOTO Habopa. DTH XapPaKTEPUCTUKUJISL OMUCAHUSI PACCEUBAHMS JAHHBIX. aching/metodicheski
PaccenBanue CraHgapTHOe  OTKIIOHEHHUE BbiagBUIraTh rMmoTe3bl 00 OTCYTCTBMHM WM HajlU4UU CBS3M 110 JMarpamMam e-materialy/
MAHHBIX YUCJIOBOTO Habopa. paccenBaHusl. Karanor
(4 4) JuarpaMMbl pacceuBaHUs CtpouTs JuarpamMmbl pacC€MBaHUSI O UMEIOLIUMCS JTaHHBIM, B TOM YHCIE C 6efll)TﬂaTHOI"O
ugposoro
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IIOMOIIIBbIO KOMIIBIOTEpPA

KOHTCHTA Ha
educont.ru (1C,
NIPOCBELICHHE,
(doxchopm, HOBBIH
JICK)
https://www.yaklass.
ru/

https://uchi.ru

https://fincult.info/te

MHoxxecTBa (4 MHoxecTBO, MOJMHOYXECTBO. OcBauBaTh NOHATHUSA . MHOXKXECTBO, 2JIEMEHT MHO)KECTBA, ITOJAMHOXKECTBO. . ' ’
4) Onepanuu HaJl MHOXECTBAMM: BBINOJIHATH ONEpPalMU Hajl MHOXKECTBAMU: OOBCIAMHEHUE, IEPECEUCHHE, TOMOTHCHHE. aching/metodicheski
o0BbeAUHEHHE, IepeceUYcHue, Hcnos1b30BaTh CBONWCTBA: NEPEMECTUTENILHOE, COUETATEIBHOE, PACIIPENCINTEIBHOE, e-materialy/
JIOTIOJIHCHHE. BKJIFOUcHUsI. Mcnoib30BaTh rpadudeckoe MpeiCTaBICHUE MHOKECTB TIPU OMHCAaHUH Karanor
CroiicTra omeparmit Han peaJbHBIX MPOIECCOB W SIBJICHUH, NPH PEIICHUH 3aaad U3 JIPYTrHX ydeOHBIX GeCIIaTHOTO
MHOYCCTBAMH: HpEAMETOB 1 KypCOB. 1ubpoBoro
IIEPEMECTUTECIIBHOC, KOHTEHTAa Ha
coueTraTeIbHOe, educont.ru (1C,
pacripeiesIuTeNbHOR, npocaeee,
BKJIIFOYCHM . o
(oxchopa, HOBBII
I'papuaeckoe  mpencraBieHUE JUACK)
MHOMCCTB https://www.yaklass.
ru/
https://uchi.ru
BepositHOCTH DeMeHTapHBbIe COOBITHA. OcBauBaTh MNOHATHSA. DIIEMCHTApHOE COOBITHE, CIIydaHOE COOBITHE Kak http_s:/ / f'nCUIt:'nfO/ te_
cJIy4aifHOT O Ciyuaiinble COOBITHS. COBOKYIHOCTH 0JIAarONPUSITCTBYOIITUX 3JE€MEHTapHBIX COOBITHUH, aching/ r_netOd'ChESk'
coObITHSA bnaronpusaTcTByromue PaBHOBO3MOHbBIE 2JIEMEHTApHBIE COOBITHSI. e-materialy/
(6 ) 3JIEMEHTapHbIC COOBITHS. Pemiate 3amaum Ha BBIYMCICHHE BEPOSITHOCTEH COOBITHI IO BEpPOSITHOCTAM Karasor
BeposaTHocTu COOBITHA. JIEMEHTAPHBIX COOBITUN CIIy4alHOTO OMBITA. becruraTHOro
OnbIThI c Pemiath, 3ajauM  Ha BBIYHUCICHUE BEPOSITHOCTEW COOBITHH B OIBITAX C 1upposoro

PaBHOBO3MOHBIMHU
3JIEMEHTAPHBIMHU COOBITHSIMU.
Ciy4yailHBIH BBIOOD.

ITpakTuueckas paboTta
«OTIBITBI c
PaBHOBO3MOKXHBIMH
SIIEMEHTapPHBIMHU
COOBITHSIMIY

PaBHOBO3MO>XHBIMH 3JI€MEHTAPHBIMU COOBITHUSIMH, B TOM YHCIE C ITOMOMIBIO
KOMITBbIOTEpA.

IMpoBoauTh M M3y4YaTh ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTApPHBIMU
COOBITUSIMH (C UCTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH, APYTHUX MOJeeH)
B XO0Ji€ MPAaKTUYECKON pabOTHI.

KOHTCHTA Ha
educont.ru (1C,
IIPOCBEILICHUE,
¢doxchop, HOBbIH
JIACK)
https://www.yaklass.
ru/

https://uchi.ru

BBenenue B Teopuio

rpagos
(4w

Hepeso. CsolicTBa nepena:
€IMCTBEHHOCTD OyTH,
CyILIIECTBOBAHUE BUCSYEH
BEPIIUHBI, CBSI3b  MEXKIY
YUCJIOM BEPIIMH W YHCIOM
pe€6ep.IIpaBuio yMHOKEHUS

OcBanBaTh NMOHSATHSA: JIEPEBO Kak rpad Oe3 nukiIa, BHUCsSYasi BepuinHa (JIHUCT),
BETBb JI€PEBA, IIyTh BJIEPEBE, AUAMETDP JIepeBa.

H3yuaTth cBOlCTBA JepeBa: CylIeCTBOBAHHE BUCSUEH BEPIINHBI, €ITUHCTBEHHOCTH
ITyTH MEX/1y IBYMsI BEpIINHAMU, CBSI3b MEXK/1y YHCJIOM BEPIIHNH U YUCIIOM pEOeEp.
PemraTs 3agaum Ha NOWCK M IIEPEUYUCIICHUE ITyTEH B AepeBe, ONpeAesICHUEe Ynucia
BepmIMH win pébep B AepeBe, o0Xoa OWMHApPHOTO JepeBa, B TOM YHCIE C

https://fincult.info/te
aching/metodicheski
e-materialy/
Karanor
OecIIaTHOTo
ruppOBOTO
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OPpUMCHCHUECM IIpaBUJia YMHOXKCHUA.

KOHTCHTA Ha
educont.ru (1C,
NIPOCBELICHHE,
(doxchopm, HOBBIH
JICK)
https://www.yaklass.
ru/

https://uchi.ru

Cay4vaiiHble [IpOTHBOIONOKHOE  COOBITHE. OcBaMBaTh MOHATHSA: B3aMMHO IPOTUBOIIOJIOHbIE COOBITHS, ONEPALIMHU HAJl COOBITUAMM, https://fincult.info/te
CcOGBITHUSA Juarpamma Dinepa. oObeqUHEHHE W IIepecedueHHe COOBITHH, auarpamma Oinepa (Dinepa—Benna), aching/metodicheski
(8 4) OO0benMHEHHE U IIepeceueHue COBMECTHBIE U HECOBMECTHEIECOOBITHS. e-materialy/
COOBITHH. HecoBMmecTHBIC H3y4yaTh TeopeMbl O BEpPOSTHOCTH OOBEAUHEHHS NBYX COOBITHI ((POpMYyIIBI CIIOXKEHHUS Karamor
COOBITHSI. (D?pMyna CIIOKCHUS BEPOSITHOCTEH). 5 6eCIIaTHOrO
BEPOSITHOCTEH. IIpasuio PemaTh 3aa4Hy, B TOM 9ucie TEKCTOBBIE 3a/laul HA OIPEAEIECHUE BEPOSITHOCTEN 1 poBoro
YMHOXCHHU BCPOATHOCTCH. OOBEIMHEHHSI U IIE€pEeCeUeHHUsT COOBITHMH C NOMOIIBIO YHUCIOBON mpsi- MO,
VcnosHas BEpOSATHOCTH . - KOHTCHTA Ha
: auarpaMm Disiepa, GOPMYJIbl CIIOKESHUSI BEPOSITHOCTEH.
HesaBucumeie COOBITHSL. o . o educont.ru (1C,
. CBAMBATh MNOHATHUS: I[PAaBWJIO YMHOXEHHUs BEpPOSITHOCTEH, YyCJIOBHAas
IlpencraBnenue CIIy4allHOI' O . MPOCBEIIEHHE,
BEPOSITHOCTh, HE3aBUCUMBIEC COOBITHS JISPEBO CIYUYaWHOTO OMbITA. .
JKCIIEpUMEHTA B BUJE JIepeBa - . (I)OKC(bOpIL HOBBIN
HN3yuars cBoiicTBa (OTNpeaesieHus1) HE3aBUCUMBIX COOBITUH. ’
PemaTh 3aga4um Ha OTpe/ICIICHNEC U UCIIOJIb30BaHUE HE3aBUCUMBIX COOBITHH. ﬁHCK)// "
Pemiars 3aga4yM Ha IOHWCK BEPOSTHOCTEH, B TOM YHCJE YCIOBHBIX, C ttps://www.yaklass.
HUCIIOJb30BAaHUEM JE€PEBa CIIy4YallHOro OmNbITA. ru/ .
https://uchi.ru
0Go61enne, Ipencrasnenue JAHHBIX. [IOBTOPATH M3y4YeHHOE U BBICTPAUBATh CHCTEMY https://fincult.info/te
KOHTPOJIb OnucarenbHas CTaTUCTHKA. 3HAHUU. aching/metodicheski
(4 4) T'padwr. BepositHOCTH PemiaTh 3aa4M Ha NOPEACTaBJICHHWE M ONHCAHWE ITaHHBIX C MOMOIIBIO W3YYEHHBIX e-materialy/
CITy4aifHOTO COOBITHSL. xXapakTepucTHK. PelraTh 3afaum ¢ npuMeHeHHeM rpados. Karamor
DyeMeHTbl KOMOMHATOPUKH Pemiath 3aayM Ha HAXOXXICHHE BEPOSTHOCTH CIYYAHHOTO COOBITHS IO BEPOSTHOCTSIM 6ecIIaTHOro
SJIEMEHTAPHBIX COOBITHIH, B TOM YHCJIC B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
mudpoBoro
COOBITHSIMH.

PewmiaTh 3aa4M Ha HaX0XX/ICHUE BEPOSITHOCTCHOOBEAUHEHHS U IEPECEYCHUST COOBITHH,
B TOM YHCJI€ HE3aBHCHMBIX, C UCIIOJIL30BAHUEM IpaUUeCKUXIIPEICTABICHUN U JepeBa
CIIy4alHOrO OmbITa.

Pemiath 3aja4M Ha I[epeyHuCIieHHEe KOMOWHanMi (4YHCia IepecTaHOBOK, YHCIIa
COUYETaHUH), Ha HAXOXKJICHHE BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHHEM KOMOUMHATOPUKH, B
TOM YHCJIE C UCTIOJB30BaHUEM TpeyronbHuKa Ilackamns.

KOHTCHTA Ha
educont.ru (1C,
IIPOCBEILICHUE,
¢doxchop, HOBbIH
JIACK)
https://www.yaklass.
ru/

https://uchi.ru
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9 kacc (24 B HEJEIIO)

Haszpanue
pasnena OCHOBHOE COepKAHHE XapaKTepuCcTHKA [eTENbHOCTH 00yJalouIuXcst 20P
(Tembl) (YU CT0
4acoB)
IoBTOpenue IIpencraBieHue JIAHHBIX. IOBTOPSATH M3yYEHHOE U BBICTPAUBATH CHCTEMY https:/fincult.info/te
Kypca8 kiacca OnwucarenpHas  CTaTHCTHKA. 3HAHUH. aching/metodicheski
(4 u) Onepauuu Haj COGBITHSAMH. PemiaTh 3aa4M Ha MPEICTABICHUE U OMUCAHUE JTAHHBIX. e-materialy/
Hes3aBHCUMOCTE COOBITHIA PemiaTh 3aJa4M Ha HAXOXKICHHE BEPOSITHOCTEN OOBeNMHEHUs U Nepeceuenus | Karamor
COOBITHI, B TOM 4YHCJE HE3aBUCUMBIX, C HCIOIL30BaHUEM TpadUUECKUX GecIuIaTHOro
MPEJCTABICHUI U JIEpeBa CIYY4alHOrO OIbITA. 1udpoBoro
PemiaTh 3aJa4u Ha MEPEUYMCIICHUE KOMOUHAIIMN (4YUCIa IEPECTAHOBOK, YMCHIA | KOHTEHTA HA
CoYeTaHuii), Ha HAXOXKJIEHUE BEPOATHOCTEN COOBITUH ¢ INPUMEHEHUEM educont.ru (1C,
KOM6I/IHaTOpI/IKI/I, B TOM YHCJIC C UCITIOJIb30OBAHUEM TPCYTOJIbHUKA Ilackasns. MIPOCBELICHHE,
(dokcdopm, HOBBIH
JIHCK)
https://www.yaklass.
ru/
https://uchi.ru
DJIeMeHTBI KomMmb6unaTopHoe MpaBUJIO OcBauBaTh NOHATHA. KOMOMHATOPHOE NPABHJIOYMHOXKEHHUS, YIIOPSAOUYCHHAS http_s://flncult..lnfo/te.
KOMOH HATOPHKH yMHOXKeHHsA. IlepecTaHOBKH. napa, Tpofixa 0OBEKTOB, IEPECTAHOBKA, (PAKTOPHAIT YUCIIA, COYETAHUE, YHCIIO ac:}'ntg/rrrft(/’dmhes'('
(4 1) ®akrtopuan. CoueTaHus © coYyeTaHuM, TpeyroapHUK [lackass. Ie<- aterialy
4UCII0 COUYETaHUH. arajor
Tpeyrosrmk Macxans. PemiaTh 3aauM Ha TEPEUNCIICHUE YIOPSMAOYEHHBIX AP, TPOEK, MEPEUUCIECHUE becnnatroro
IHpakTuyeckas pa6ovTa [IEPECTAHOBOK U COUYETAHUM 3JIEMEHTOB Pa3JIMYHBIX MHOXKECTB. wadposoro
«BBIMHUCIICHHE BEPOATHOCTEH © PemiaTh 3a4a4M Ha IpUMEHEHHE YHCIa COYETAHHIl B anreGpe (CoKpaméHHoe | orionrdHa
HCHOJIb30BaHNCM . yMHOKeHHe, 6uHOM HploToHa). PemiaTh, npuMeHsisi KOMOMHATOPUKY, 3a1a4M educont.ru (1C,
KOMOHHATOPHBIX dynxumi Ha BBIYUCIIEHHE BEPOSTHOCTEH, B TOM YHCIIE C TIOMOIIBIO DJIEKTPOHHBIX | LPOCBCHICHHC,
3IEKTPOHHBIX TaOIHUI TaGJINIL B XOJi€ TIPAKTHYECKOHPAGOTEL. (oxchopa, HOBBIH
JTHCK)
https://www.yaklass.
ru/
https://uchi.ru
Teomerpuueckas TI'eomeTpHuueckas OcBanBaTh NOHSITHE TIEOMETPUYECKON BEpOSATHOCTH. PemraTh 3agadydm  Ha https://fincult.info/te
BEPOSITHOCTH BEpPOSITHOCTb. CrryqaifHbIH HaXO0JICHUE BEPOSITHOCTEH B OIBITaX, NPEACTABUMBIX KaK BBIOOD TOYEK W3 aching/metodicheski
(4 w) BBIOOp TOYKHM u3 (QUTYpHI Ha MHOT'OYIOJIbHMKA, Kpyra, OTpe3Ka MWW JAYTH OKPYXHOCTH, YHCIOBOIO e-materialy/
IUIOCKOCTH, W3 OTpPE3Ka, W3 [IPOMEKYTKA. Karasor
JIYTHOKPY>KHOCTH OeCIuIaTHOro
mudposoro

KOHTCHTA Ha
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educont.ru (1C,
TIPOCBEUICHUE,
(doxchopm, HOBBIH
JIACK)
https://www.yaklass.
ru/

https://uchi.ru

HcnbiTann HcnerTanue. Vcenex u OcBanBaTh MOHATHSA. UCIBITAHNUE, JICMEHTAPHOE COOBITHE B UCIBITAHUU (yCIeX https://fincult.info/te
| Heygaua. Cepuss UCHBITaHUH U HeyJaua), Cepusl UCOBITaHUM, HACTyIUJICHUE MIEPBOro ycrnexa (Heyaadun), cepus aching/metodicheski
Bepuysum 110 [IepPBOTO ycrexa. ucneiTanuii bepuyuim. e-materialy/

(6 u) HUcneirtanus bepnynmm. PemaTe 3aa4y Ha HaXOXKJEGHHUE BEPOSITHOCTEN COOBITUH B CEPUM UCHBITAHUN 10 Karanor
BepositHocTH  COOBITHH B IepBOro ycmexa, B TOM 4YHCIE€ C IPUMEHEHHEM (OPMyIbl CYMMBI OecIIaTHOrO
cepuu ucnbelTanuii bepnynu. reOMETPUUYECKOU MPOTPECCUU. mudposoro
IMpakTuueckas pabora Pemiate 3aga4yM Ha HaXOXKJEHUE BEPOSITHOCTEH 3JIEMEHTApHBIX COOBITUH B KOHTCHTA Ha
«Hcnsrranust bepaynnm» cepun ucnblTaHuil bepHyIM, Ha HaXOXACHHE BEPOATHOCTH ONPENEIEHHOTO educont.ru (1C,

4ycJiia yCIIEX0B B cepuu ucnelTaHuil bepuynnu. U3yuarb B Xo04e NpaKTHYeCKOM IIPOCBEIIEHHE,
padoThI, B TOM YHCIIE C TOMOIIBIO MU(PPOBBIX PECYPCOB, CBOHCTBA BEPOSITHOCTH doxedop, HOBEIH
B cepuu ucnbiTaHui bepnynnu JIICK)
https://www.yaklass.
ru/
https://uchi.ru
Cayuaiinas Cnyualinas BEJIMYMHA u OcBouTh MOHSTHUS: ClydyaiiHash BeJIWYHHA, 3HAYCHUE CIy4YallHOW BEIIMYMHBI, https://fincult.info/te

BeanuuHa (6 1)

pacnipenesieHue BEpOSITHOCTEH.
MaremaTtudeckoe OKUJIaHUE U
aucnepcust ciydaiHOM
BEJIMYUHBI. ITpumeps!
MaTeMaTHYECKOTO  OKHUJaHUs
KaK TEOPETUUYECKOTO CPEIHErO
3HAYCHUS BEJIUYUHBI.

IToHsiTue O 3aKoHE OOJILIINX
4qucerl. N3mepenue
BEpPOSITHOCTEH C  MOMOIIBIO
yactoT. IlpumeHenue 3akoHa
OONBIINX YHCEIL.

pacrpeneieHue BEpOSITHOCTEH.

HUzyuyath M 00CyKaaTh INpPHUMEPbl JUCKPETHBIX M HEMNPEPBIBHBIX CIIy4alHBIX
BeJIWYHMH (POCT, BeC 4YeJo- BEKa, YHCICHHOCTb HAaCeJICHUs, Jpyrue
U3MCHYHBBIC BEJIMYMHBI, pacCMaTpHUBaBIIMECs B Kypce CTAaTHCTHKH),
MOJEIBHBIX CIIy4YaWHBIX BEJIMYWH, CBSI3aHHBIX CO CIYy4YalHBIMH OIIBITAMH
(6bpocanme MOHETHI, HTPATBFHON KOCTH, CO CIITy4aifHBIM BEIOOPOMH T. II.).
OcBanBarhb NOHATHSI: MaTeMaTHYECKOE OKHUJaHWE CIIy4alHOW BEJIWYHHBI KakK
TEOPETUYECKOE CPEeJHEE 3HAUECHUE, NUCIIEPCHUS CI1yUYalHON BEJIMYHUHbI KAKaHAJIOT
JUCTIEPCUN YHUCIOBOTO Habopa.

Pemars 3agayuM Ha BBIYHMCICHHE MaTEeMaTUYECKOrO OXKHWJAHHUS H JUCIEPCHU
JIUCKPETHON CITy4ailHOMBEIIMYMHBI 110 3aJaHHOMY PACIIPEACICHUIO, B TOM YHUCIIE
3ajJ1a4, CBSI3aHHBIX CO CTPAXOBAHUEM H JIOTEPESIMU.

3HAKOMHUTBCSI C MaTeMaTHYECKUM OXHUJAAHUEM M JIUCHepCHUedl HEeKOTOPBIX
pacnpeieseHri, B TOM YHUCIIe pacHpeiesIeHNus! ClIydYailHONW BEIUYHHBI

«YHCJIIO yCIIEXOB» B CepHUU UcIbITaHuN bepHyiu. U3yuaTs 9acToTy COOBITHS
B HOBTOPSIIOIIMXCS CITYHaiHBIX OIBITaX KaK CIy4YalHYIO BEJIUYHUHY.
3HaKOMHUTBCHA C 3aKOHOM Oousbiux yuceld (B ¢popme bepHynnw): npu GOJbIIOM
YHCJIIE OIBITOB YAacTOTa COOBITHSI OJIM3Ka K €ro BEPOSITHOCTH.

Pemarps 3agayu Ha U3MEpEHUE BEPOSITHOCTEH ¢ MOMOLIbI0 4HacToT. Obcyxaarh
poJib 3aKOHa OOJIBIINX YHCENI B OOOCHOBAHHU YaCTOTHOTO METOJa H3MEPCHUS
BEPOSITHOCTEM.

aching/metodicheski
e-materialy/
Karamor
OecIIaTHOTrO
mudpoBoro
KOHTCHTA Ha
educont.ru (1C,
MIPOCBEIIEHUE,
(doxchop, HOBbIH
JIACK)
https://www.yaklass.
ru/

https://uchi.ru
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OﬁcymaTL 3aKOH OOJBIIHX YHCEJI Kak IPpOsABIICHUC CTAaTUCTUYECCKOM
YCTOfI‘II/IBOCTI/I B HU3MCHYMBLIX SABJICHUAX, POJIb 3aKOHa OOJIBLIIMX 4YHCEI B
OpUupoacH B )KU3HU YCJIOBCKA.

O6o01eHue,
KOHTpoJb (10 u)

IIpencraBnenue
OmnucareapHas
BepositHOCTh
COOBITHSI.

KOMOUWHATOPUKH.

JAaHHBIX.
CTaTUCTHKA.
CIIy4alHOI' O

DIeMeHTHI
Crnyuaiinbele

BEJIW- YMHBI U pacClipCaciICHUsA

IToBTOPATH NM3yYE€HHOE U BBICTPAHBATH CHCTEMY

3HAHUU.

PemaTe 3a1a4M Ha IPEICTABICHUE U ONMMCAaHNE JaHHBIX.

PemraTp 3a1aum Ha HaXOXKJICHUE BEPOSTHOCTEH COOBITHN, B TOM YHCJIE B ONbITax
C  PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU, BEpOSITHOCTEH
OOBEIMHEHHSI U TIEPECEUCHUSI COOBITHH, BBIYUCISITH BEPOATHOCTH B ONBITaX C
CEepHUsIMU CJIydYalHbIX UCOBITAHUMN
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YYEBHO-METOAMYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

o IlepcoHanbHBIN KOMIIBIOTEP YUUTEIA C JOCTYIIOM B HHTEPHET

e Ckanep

o Ilpuntep

e MukpodoH, HayITHUKU, KOJIOHKH.

e HHTEepakTHBHAS 1OCKA C IPOEKTOPOM

e IlIupokononocTHON UHTEPHET

e MoOWIBHBIH KiTacc

e BupryanbHas TBopueckas gaboparopus — nudponas ooOpasoBarenbHas miathopma

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYHEHUKA u YYUTEJIA

1.Maremaruka: 5 kimacc: 6a30BbIii ypOBEHb: yueOHMK: B 2 yacTsx / Yueouuk. Bunenkun.H. 4., JKoxos
B.U., YecnokoB A.C. u napyrue, 3-e uznanue nepepadorannoe, AO «3narensctBo «IIpocBemenney, 2022r.,

2. Maremaruka: 6 kiacc: 6a30Bblif ypoBeHb: yueOHUK: B 2 yacTsax / YueOHuk. Bunenkun.H. 1., )Koxos
B.U., YecnokoB A.C. u napyrue, 3-e uznanue nepepadorannoe, AO «3narensctBo «IIpocBemenney, 2022r.,

3. Maremaruka. Harnsgnas reomerpust 5-6. /[lanunmuna B.A., I'enepman D.I'., Kcenera B.H. u
npyrue, AO «M3narensctBo «IIpocemenue», 2020 r.,

4. Marematuka. Anredpa: 7-i kiiacc: 0a30BbIid ypoBeHb. / YueOHuk AnreOpa 7 kiacc. MakapbideB
I0.H.,, Munmox H.I'., HemxoB K.MW. u npyrue: nox pen. TenskoBckoro C.A., 15-oe wusnanue,
nepepadborannoe, AO «M3marensctBo «lIpocBemenuey, 2022r.,

5. Maremaruka. Anrebpa: 8-if kimacc: 6a30Bblii ypoBeHb. / YueOHUK Anredpa 7 kiacc. MakapbiueB
IO.H.,, Munmox H.I'., HemxoB K.W. u npyrue: mox pen. TenskoBckoro C.A., 15-oe wusnanue,
nepepaborannoe, AO «M3narenbctBo «IIpocBemenney, 2022r.,

6. Maremaruka. Anrebpa: 9-i kiacc: 6a30BbIii ypoBeHb. / YueOHUK AnreOpa 7 kiacc. Makapbiues
IO.H., Munmox H.I'., Hemxos K.M. wu napyrume: mox pen. Temskosckoro C.A., 15-oe wnsnanme,
nepepadboranHoe, AO «M3narensctBo «lIpocsemenuey, 2022r.,

7. Maremaruka. «I'eometpust 7 — 9» JI.C.Aranacsn, B.®.byry3os, C.b. Kagomies u np. 14-e uznanue,
nepepadboranHoe: AO «M3narenscTBo «IIpocemenney, 2020 r.

8. Marematuka. BeposTHOCTB U cTaTucTHKA: 7-9 Kiacchl: 6a30BbIi ypoBeHb: yueOHUK: B 2 yacTsx/ U.P.
Briconkuii, U1.B. fmenko; mox pex. WM.B. fAmenko. — 2-e usn., crep.- Mocka: [Ipocsemenue, 2024.
ISBN978-5-09-112141-4

HNudopmanuoHHo-MeToIHYECKOE 0DecneueHHe Y1eOHOro mpomecca

MeTozmqecmle peKOMeH)IaIII/lI/I MI/IHI/ICTepCTBa HpOCBeIlleHI/lﬂ
https: //uchitel.club/fpu858.

1. IIporpaMmMHoO-nIearornyecKne CpecTBa, peajnudyemMblie ¢ IOMOIIbI0 KOMIILIOTEPA.
1. CD «1C: Penerurop. Maremaruka» (KuM)
. CD «Ypoxku reometpun. 7-9 knaccei» (B 2 4.) (KuM)
. CD «I'eometpus He 11 oTanuHukoB» (HUW sxoHOMUKM aBHAallMOHHOW MTPOMBIIIIIEHHOCTH)
. CD «Maremaruka. 5—11 knaccsl. [Ipaktukym»
. CD «IC: O6pa3oBarenbHas kojutekuus. [lnannmerpus. 7-9 xi.»
. CD «bonpias 31eKTpOHHAs JE€TCKas SHIMKIONEUS M0 MAaTEMATUKE»
. CD «/luHamuueckasi TeOMETpHsl. 8 Kilace»

~N O D kW

2. lln¢ppossbie oopazoBareibHbie pecypebl (LIOP) niis moaaep:Kku noAroTOBKHM MIKOJIbHUKOB.
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1. Wurepuer-nopran Bcepoccuiickoli — omumMnuaabpl  IIKOJBHUKOB. — Pexum  poctyna:
http://www.rusolymp.ru

2. BCGpOCCHﬁCKHC AUCTAHIUOHHBIC SBPUCTUYCCKUC OJMUMIIUAAbI 10 MAaTCMATUKC. — Pexum Aocryna:
http://www.eidos.ru/olymp/mathem/index.htm

3. MudopmaninoHHO-TIONCKOBas cuctema «3anadn». — Pexxum nocryna: http://zadachi.mccme.ru/easy

4.3az[aq1/1: I/IH(bOpMaI_[I/IOHHO-HOI/ICKOBaSI cucremMa 3aaa4 10 MaTreMaTuKe. — Pexum JA0CTyIa:
http://zadachi.mccme.ru
5. KOHKprHBIe 3aa4d 110 MaTEeMaTHUKE: CIpPaBOYHUK WM METOJAbI PCIICHUA. — Pexum J0CTYyIIa:

http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Matepuanbl (IOJHBIE TEKCTHI) CBOOOJHO PAcCIpOCTPaHAEMBIX KHHUT 10 MaTeMaTHke. — Pexum
http://www.mccme.ru/free-books

7. Marematuka JJis IMOCTYIMAIUX B By3bl. — PexxuM qoctyna: http://www.matematika.agava.ru

8. BrlllycKHbIE U BCTYIMUTEIbHBIC 9K3aMEHBI [0 MaTeMaTUKE: BApUAHTHI, METOIMKA. — PexuM pocryna:
http://www.mathnet.spb.ru

9. OnuMmnuaHBIC 3a/1a4M 110 MaTeMaTuke: 0a3za JaHHbIX. — PesxxuMm gocryma: http://zaba.ru

10. MockoBckue MaTeMaTH4eCKue OJIMMITHATBI. - Pexxum JOCTYTA:
http://www.mccme.ru/olympiads/mmo

11. lllkonbHBIE M paiioHHBIE MaTeMaThdeckue onummnuansl B HoBocmOupcke. — Pexum mocryma:
http://aimakarov.chat.ru/school/school.html

12. BupryanbHas mKkosa I0HOTO MareMatuka. — Pesxxum goctymna: http://math.ournet.md/indexr.htm

13. bubnmoTteka 3IeKTPOHHBIX YU4eOHBIX MOCOOMii Mo MaTtematuke. — Pexxum poctyna: http://mschool.
kubsu.ru

14. O6pazoBatenbHbIi opTan «Mup anredps». — Pexxum nocryna: http://www.algmir.org/index.html

15. CnoBapu BCD paznuunbix aBTopoB. — Pexxum noctyna: http://slovari.yandex.ru

16. DTronpl, BBHINOJHEHHBIE C WCIOJIB30BAHUEM COBPEMEHHON KOMIbloTepHOH 3D-rpadukm,
YBJIICKATEIbHO M HMHTEPECHO DPACCKa3bIBAIOIIME O MaTeMaTWKe M ee NPWIOKEHMsAX. — Pexxum nocryna:
http://www.etudes.ru

17. 3aounas ¢bu3MKO-MaTeMaTHYeCKast IIKOJIa. - Pexxum JOCTyTa:
http://ido.tsu.ru/schools/physmat/index.php

18. MunucrepctBo obpazoBanus PO. — Pexxum nocryna: http://www.ed.gov.ru; http://www.edu.ru

19. TectupoBanue on-line. 5-11 kmaccel. — Pesxum mocryma: http://www.kokch.kts.ru/cdo

20. ApxuB y4eOHBIX IpOrpaMM HH(POPMAIMOHHOTO oOpa3zoBaTenbHoro noprana «RusEdu!». — Pexum
nocryna: http://www.rusedu.ru

21. Merasuuuknoneaus Kupuina u Medoaus. — Pexxum noctyna: http:/mega.km.ru

22. Caittsl sHnMKIoneaui. — Pesxxum noctyma: http:// www.rubricon.ru; http://www.encyclopedia.ru

23. Bes aneMeHTapHas MaTeMaTHKa. — Pesxum noctyma: http://www.bymath.net
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