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[HOACHUTEJIbHASA 3AITMCKA

Pabouas mnporpamma 1o MaTeMaTuke [ OOydYaromuxcs ¢ 3aAep>KKOU
ncuxuyeckoro pazsurtus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00111€eT0 00pa3oBaHus
MOJATOTOBJIEHa Ha OCHOBe DeAepabHOI0 TOCYIapCTBEHHOIO 00pa30BaTEIbLHOIO
cTaHjaapTa ocHOBHOro oduiero oopaszosanus (IIpuka3 Munnpocsemenust Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IocTULIMU Poccuiickoit
Oeneparuu 05.07.2021 1., per. Homep 64101)(nanee — ®I'OC O0O), I[IpumepHoit
aJanTUPOBAHHON OCHOBHOW 00pa30oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOILETO
oOpa3oBaHus OOYYAIOMIMXCA C 3aJCPKKON TMCUXUYECKOTO pa3BUTHUS (0J00pPEHHOMU
pemennem ®YMO no o6memy obpazoBanuio (mpoTokoi oT 18 mapra 2022 1. Ne 1/22),
[IpumepHo#t paboueii mporpamMmbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO MPEIMETY
«Marematukay, [ IpumepHoil mporpaMMbl BOCOUTaHUS, C YYETOM pacIpeiesIeHHbIX 110
KJlaccaM TMpOBEPSIEeMBbIX TPeOOBaHMM K pe3yibTaTaM OCBOCHHUS AJaNTHPOBAHHOM
OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMbl  OCHOBHOTO  oOmiero o0pa3oBaHUs
oOy4aromuxcs ¢ 3aIepKKOM NMCUXUUECKoro pa3Butus. B paboueit mporpaMme y4TeHbI
uaen u nojoxkeHuss KoHuenuuu pa3BUTHS MaTeMaTUYecKoro o0pa3oBaHUs B
Poccuiickon®enepanumu.

O61mas xapakTepucTUKa y4eOHOro npeamera «MaremMaTuka

VYyeOnbiii mpeamer «MaTemMaTHKa» BXOJUT B MPEIMETHYIO 00JacTh
«Marematuka W wuH(opMatuka». OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHOM
KyJIbTYpbl U JIOTHYECKOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHHUS IMOJIH30BATHCS
QNrOpUTMaMH, a TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEHEBHOM Ku3HM oOywatomuxcsi ¢ 3I[IP. VY4yeOnbiii mnpemmer pas3BuBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHUe, (YHKIMOHATBHYIO T'PAMOTHOCTD,
YMEHHUS ~ BOCHPUHMMATh M  KPUTHYECKHM  aHAIM3UPOBATh  HH(POPMAIIHIO,
NPE/ICTABICHHYIO B PA3IMYHbBIX (pOpMax.

OOyuenue maTeMaTuke MaET BO3MOKHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[1P
TOYHYI0, PAIMOHAIBHYI0O W HMH(POPMATHUBHYIO peYb, YMEHHE OTOMpaTh Hamboiee
MOJXOIAIINE SI3bIKOBBIC, CUMBOJUYECKHE, TpadUyecKue CpPe/CTBA ISl BBIPAKCHUS
CYXXICHUH M HATJISAHOTO UX MPEICTABICHUS.

Heo0xonuMpIM KOMIIOHEHTOM OOIIEH KyJIbTYPHl B COBPEMEHHOM TOJKOBAHHH
ABIAETCST  OOIee 3HAKOMCTBO C METOJAaMU TO3HAHUSA  JEHCTBUTEIHHOCTH,
MIPEICTaBICHUE O TIPEIMETE U METO/IaX MAaTEMaTUKH, UX OTIMYUN OT METOOB JIPYTUX
€CTECTBEHHBIX M T'YMAaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTEeMaTHUKU
JUTSL pelieHUs] HAyYHBIX W TPHUKIAJHBIX 3a7a4. TakuMm o0pa3oM, MaTeMaTH4eCKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B OpMHUpPOBaHUE OOIIEH KyIbTYphl YeIOBEKA.

N3yuenne MareMaTHKU TaKXKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHIO
YeJloBeKa, TOHMMAHHWIO KpPAacOThl M U3AIMIECTBA MAaTEMAaTHUYECKUX PACCYXKICHHM,
BOCTIIPHSITHIO TEOMETPUIECKUX (POPM, YCBOCHHIO HICH CHMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oOydeHus npeamery «MaremaTukay c
y4eTOM 0COOBIX 00pa3oBaTeIbHbIX MOTpeOHOCTEN oOyvatonuxcs ¢ 3I1P. OBnanenue
y4eOHBIM IpeaMeToM «MaTtemaThka» IpeiCcTaBisieT ONPEleICHHYIO CIOXKHOCTh IS
yuamuxcst ¢ 3IIP. ¥V oOyuaromuxca c¢ 3[IP nauOonee BbIpak€Hbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHbIE U
OTBJICUEHHBIE KATETOPUHM UM TPYAHOAOCTYIHBI. B TOX€ BpeMs INpU CHEUUAIbHOM
oOydyeHMH oOOyd4arolmuecs MOTYT BBIIOJHATh 3aJaHusl 1o aiaroputmy. OHH
BOCIIPUMMYHMBBI K ITOMOIIM, MOTYT BBIIIOJHUTh NEPEHOC HAa AHAJOTMYHOE 3aJlaHHE
YCBOGHHOI'0 crocoba pemieHus. CHIKEHHE PAa3BUTUSL MBICIUTENBHBIX ONEpALNI U
3aMEIJICHHOE CTAHOBJICHHUE JIOTMYECKUX JEHUCTBUM MNPUBOIAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpIIAeMbIX Y4E€OHBIX NEeUCTBHM. Y 0O0yuaromuxcs 3aTpyAHEHbBI
CUETHbBIC BBIUMCIEHUS, MPOU3BOJUMBIE B yMe. B MHCbMEHHBIX BBIYMCIEHUSX OHHU
MOTYT MPONYyCKaTh OJIMH U3 MPOMEXKYTOUHbIX maroB. [Ipm paboTe ¢ uyMCIOBBIMU
BBIPQ)KEHUSIMH, BBIYMCIEHHEM WX 3HAYEHUSI MOTYT HE YACpPKUBATh MpPaBUIbHBIN
nopsaok aercteuit. [Ipu ynpoinenuu, npeoOpazoBaHuu BblpakeHuid ydamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEIbHO MPHUHATH PEIIEHUE O IMOCIEAOBATEIBHOCTH BBIITOJIHEHUS
nerctBuil. KOHKpPETHOCTh MBIIUIEHUSI OCJIOKHSET YCBOEHHS HaBblKa pEIICHUS
YpaBHEHUW, HEPABEHCTB, CUCTEMbl ypaBHEHHUW. VM MaloAgOCTYNHO COBEpIIEHUE
00paTUMBIX ONEepaLril.

Husknii  ypoBeHb  pa3BUTHS  JIOTMUECKUX  ONEpaluid, HEJOCTaTOYHas
00O0OIIIEHHOCTh MBIIUICHHUS] 3aTPYAHSIOT H3ydeHue Tembl «DyHKIUN»: TpU
onpeneneHny  (QYHKIIMOHAIbHOM 3aBUCUMOCTH, TIpH OINHUCAaHUU TpaduyuecKon
CUTYallUU, UCTIOJIb3YsI T€OMETPUUECKHM, anredpandeckuii, GyHKIIMOHATBHBIA S3bIKH.
Hepenko yuwamiuecss He BUAST pa3sHUIBI MEXKIY 00JAacThiO omnpeneneHuss GyHKIUHA U
00J1aCThIO 3HAYEHUH.

Pemenue 3amau compsskeHO € TPYAHOCTSIMH O(DOPMIICHHMSI KpaTKOM 3aIucH,
NIPOBE/ICHUS aHAJIM3a YCIIOBUA 3aJ]a4M, BbIIEIEHUS CyliecTBeHHOro0. O0yyJaronecs ¢
3[IP 3aTpynHstoTCs caenaTh yMO3AaKIIOYEHHE OT OOIIero K YacTHOMY, HEPEeIKo
BBIOMPAIOT HEpAIMOHAIBbHBIE CIOCOOBI  pEIIeHHUs, WHOTJa OTrpaHUYUBAIOTCS
MaHUMYJSILUSIMU C YUCTAMU.

I[Ipy wu3ydeHuu rTeoMeTpUYecKoro Matepuasna oOydarommuecs ¢ 3[1P
CTAIKUBAIOTCS €  TPYAHOCTBIO  JenaTb  JIOTUYECKHUE  BBIBOJBI,  CTPOUTH
IIOCJIEI0BATENIbHBIE PACCYKICHNs. Henpounble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUH
NPUBOAUT K OLIMOKaM B PEIICHWU reoMeTpuueckux 3anad. OOydaromuecss MOTyT
NOJIMEHUTh (pOpMyITy, HETIPABUIBHO MPUMEHUTH TeopeMmy. K ceppe3HbiM ommnbkam B
pelIeHNM  3aJad  OPHUBOJIAT  HEJOCTATOYHO  PAa3BUTBIE  IPOCTPAHCTBEHHBIE
npenacTaBieHus. VM Cl0XKHO BBIMOJIHUTD YEPTEXK K YCIOBHIO, B MUCBMEHHBIX paboTax
OHHU HE MOTYT IPUBECTU OOBSCHEHHUE K UEPTEKY.

TouyHOCTB 3aITOMUHAHUS U BOCITPOU3BEAEHUS Y4EOHOIO MaTepraia CHUKEHBI 110
npuyuHe cIab0CTH MHECTUYECKOW JESATENbHOCTH, CYKEHHUS oObeMa MaMsTH.
Oo6yuatomumes ¢ 3IIP tpeGyercs Oonbiie BpeMEHH Ha 3aKpeIJICHHE MaTepuana,
aKTyaJau3alus 3HAaHUU 110 OTIOpE IIPU BOCIIPOU3BEACHUMN.

J171s1 mpeoosieHust TPYAHOCTEN B U3y4eHUU yueOHOTro npeaMera «MaTeMaTuka
HeoOXxoauMa ajanTanus o0beMa M XapakTepa ydyeOHOro marepuaia K



MO3HABATEIbHBIM BO3MOXKHOCTAM Yyuammxcs ¢ 3IIP. Caemyer yueOHBIM Marepuan
MPENOJHOCUTh HEOOJBIIMMHU MOPLUMIMH, YCIOXKHSS €ro IMOCTENEHHO, M3bICKUBAThH
cnocoObl  ajanTallMi  TPYAHBIX 3aJaHUN, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMMTEJIbHBIE; UCKIIF0YaTh OTAEIbHbBIEC TPYAHBIE JOKA3aTEIbCTBA; TECOPETUUCCKUN
Martepuail PEeKOMEHAYETCS H3ydaTb B IPOLECCE IMPAKTUYECKOU IEITEIBHOCTU IO
pemieHnto  3amad.  OpraHM4yeckoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOU
JESATENbHOCTH YYalllUXCAd Ha YpPOKax MaTeMaTHKU CIOCOOCTBYIOT NPOYHOMY H
CO3HATEJIbHOMY YCBOEHHUIO 0A3MCHBIX MATEMATHUECKUX 3HAHUN U YMEHUH.

Hesn 1 3a1a4m u3yueHust yueOHOro npeamera «MaremaTuka

[TpuoputeTHBIMH yensimu 00yIeHHS MaTeMaTHKE B 5—9 Kiaccax sIBISIOTCS:

* GopMHpPOBAHUE MECHTPATHHBIX MATEMATHYCCKUX TOHATHHA (YHCIIO, BEIMYWHA,
reoMeTpuIecKas ¢urypa, nepeMeHHas, BEPOSITHOCT, byHKLINA),
00eCIeunBaOIMUX MPEEMCTBEHHOCTh M TEPCICKTUBHOCTH MaTeMaTHYECKOTO
obpazoBanus obOydaroruxcs ¢ 3I1P;

* moxaBeaeHue oOyyaronmxcs ¢ 3[1P Ha JOCTYIMHOM 71l HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI31 MaTEMATHUKH M OKPYKAIOIIECr0 MUPA, TOHUMAHUE MAaTEMAaTHKHU KaK
9acTH OOMICH KyJIbTYPhl 4eJIOBCUSCTBA;

" pa3BUTHE HMHTEIUICKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OOYyYarommxcsi ¢
311P, mo3HaBaTenbHON aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHU M, KpUTUYHOCTH
MBIIIJICHUS, UHTEpeca K U3yUYEeHUIO MaTeMaTHKU;

* ¢opmupoBaHue (YHKIMOHATHLHON MaTeMaTHYEeCKOW TpaMOTHOCTU: YMEHUs
pacmo3HaBaTh  TMPOSIBIICHHUS  MAaTEMaTHYECKUX  MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peabHBIX JKU3HEHHBIX CUTYALUSIX U MIPU U3YUSHHUH IPYTUX
y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH H 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HUX Ha S3bIKE MATEMaTUKU M CO3/1aBaTh MaTEeMaTHYECKUE
MOJIENIM, TPUMEHATh OCBOCHHBIA MATEMAaTHYECKUW amnmapar g pelIeHHs
NPAKTUKO-OPUEHTUPOBAHHBIX  3aJlay, HWHTEPIPETUPOBATH M  OLICHUBATH
MOJIYYE€HHBIE PE3yJIbTATHI.

JlocTrkeHue 3THX 1esiei 00ecrieunBaeTCsl peICHUEM CIEYIONINX 3a0ay.

» ¢opmupoBaTh y oOydaromuxcs ¢ 3[IP HaBbIkM y4eOHO-ITO3HABATEIBHOM
JESTENBHOCTU: IUIAHUPOBAHWE palOOThl, IMOWCK pAIMOHANBHBIX IMyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HWHTEIUICKTYaJbHOMY pa3BUTHIO, (OpMUPOBATH KadecTBa,
HEOOXOIMMBIE YEJIOBEKY JUISI TTOJIHOIEHHOH JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MAaTEMAaTUUYECKON NEATETbHOCTH: SICHOCTH W TOYHOCTH MBICIH,
WHTYUIINH, TPOCTPAHCTBEHHBIX MPEACTABICHHUM, CIOCOOHOCTH K MPEOIOICHHIO
TPYAHOCTEN;

* ¢opMHpPOBATH KIIOYEBHIC KOMIIETCHIIMH YyYalIMXCS B paMKaxX MPEAMETHOM
obnactn «MareMaTrka ¥ HHPOPMATHKAY;

" pa3BHUBATh NOHSATUWHOE MbIIIUIEHUST 0Oyyatomuxcs ¢ 3I1P;



" OCYIIECTBIIATh KOPPEKIHUIO MO3HABATENBHBIX MpolieccoB oOyuatommxcs ¢ 3I1P,
HEOOXOIMMBIX [JII OCBOEHMS MPOTrpaMMHOIO MaTepuaja 1o ydyeOHOMY
peaMeTy;

" IpeaycMaTpUBaTh BOZMOXKHOCTh KOMIIEHCAIIMKM 00pa30BaTEIbHbBIX 1€(PUIIUTOB B
OCBOCHHMH MPEAUIECTBYIOIIET0 MPOrPpaMMHOI0 Marepuana y o0y4aroluxcs ¢
3I1IP 1 HEnOCTAaTKOB B NX MATEMAaTUYECKOM Pa3BUTHH;

" c(hopMHUPOBATh YCTOMUUBBIM UHTEPEC YUAIIUXCA K IPEAMETY;

" BBLISIBIIATH U PA3BUBATh MATEMATUUECKUE U TBOPUYECKUE CITIOCOOHOCTH.
OcHOBHBIE JIMHUM COJEpKaHUs Kypca MaTeMaTuku B 5-9 kmaccax: «YHucma u

BBIYUCIICHUSA», «Anredpa» («Anredpandeckue BBIPOKECHUS», «YpaBHEHHS U
HepaBeHCTBay), «DyHkuumn», «l'eomerpus» («I'eomerpuueckre GUTYpHI U HX
cBoiicTBay», «M3MepeHre reoMeTpuuecKuX BEIHMUNHY), «BeposSsTHOCTh U CTATUCTUKAY.
JlaHHble TUHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJ[HA OT JpPYroid, a B TECHOM KOHTaKTe U
B3aumojieiictBud. Kpome »53Toro, ux oObeIUHSET JOrMYecKass COCTaBIIAIONIAs,
TPaAUIMOHHO MPUCYIIIas MAaTEMATHUKE W MMPOHU3BIBAIOIIAsl BCE MATEMAaTUICCKHUE KYPChI
u conepxartenbubie tuHUN. ChopmynupoBaHHoe B dDenepanbHOM rocy1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHJIApPTE OCHOBHOTO 00IIero oOpa3oBaHus TpeOOBaHUE «YMETb
OIepUPOBATH MOHATUAMHU: ONIPECIICHHE, aKCHOMa, TEOpEMa, J0Ka3aTeIbCTBO; YMEHHE
pacrio3HaBaTh HUCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUSA, MPUBOIUTH TPUMEPH U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAaHUS U OTPULIAHHS BBICKA3bIBAHUIN» OTHOCUTCS KO
BCEM KypcaM, a popMUpOBaHHE JIOTHUYECKUX YMEHUM pacIipeiesiieTcs Mo BCEM rojam
oOy4eHHsI Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3yibTaTaM
ocBoenus [IpumepHoii paboueit mporpaMMbl, pacipeaeaEéHHbIM M0 rojJaM 00y4YeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIMITHATIBHBIM
BOIIpocaM  o0ydaromuecss  oOpallaiich  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MAaT€MAaTHYECKUMH TMOHATHSAMU W HABBIKAMHU OCYLIECTBIISLIOCH IMOCJEA0BATEIBHO H
MOCTYNATENbHO, C COOJIIOJICHHEM TMPUHIIUIIA TPEEMCTBEHHOCTH, a HOBbBIE 3HAHUSA
BKJIIOUAJIUCh B OONIYI0 CHCTEMY MaTeMaTHYECKUX TMPEACTaBICHUI O0ydYaromuxcs C
3IIP, pacmmpsis u yrayomnss e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE cBA3U. OOmue
eI U3y4deHus ydeOHoro mpeameTra «MatemaTuka» mpeactaBieHbl B [IpumepHoi
paboudeii mporpaMmMe OCHOBHOTO 00111ero oOpa3oBaHusI.

Oco0enHocTH 0TOOPA U AN TAIIAM Y4eOHOT0 MATEPHAJIA 10 MATEMATHKE

OOyuenue ydeOHOMY mpenMery «MaTemaTHKa» CTPOUTCS Ha CO3JIaHHUH
ONTUMAJbHBIX YCIOBUW Il YCBOCHHSI IPOTPAMMHOr0 Martepuajia o0y4yaromuMHUCs ¢
311P. bonbiioe BHUMaHUE yAETISETCS OTOOPY Y4eOHOTO MaTepraia B COOTBETCTBHH C
MPUHIUIIOM JOCTYMHOCTH MPHU COXPAaHEHUU oOIIero 0a3z0BOrO YpPOBHS, KOTOPBIN
JIOJKEH 110 COAEPKAHUIO0 U 00beMY ObITh aJalTUPOBAHHBIM /1J1 00yyatomuxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMM 0Opa3oBaTelbHbIMU MNOTpeOHOCTAMH. Cremyet
oOJierynTh OBNaJieHHe MatepuasioM oOyuaromumucs ¢ 3IIP mocpeacTtBoM ero
JETaTbHOTO OOBSICHEHUS C CUCTEMATUYECKUM [TOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU



B MPUMEHEHUWU 3HAHWUM, HMCIHOJIB3Yys MPUEMBbl aKTyaldu3aluu (BU3yalbHas OIOpa,
MaMsTKa).

[Iporpamma npeaycMaTpuBaeT BHECEHHE HEKOTOPBIX U3MEHEHUM: YMEHBIIICHUE
o0beMa TEOPETUUECKUX CBEJICHUI, BRIHECEHHE OTJICTbHBIX TEM WUIUIIEIbIX Pa3/IesiOB B
MaTtepualbl 11 0030pHOT0, 03HAKOMHUTEJIBHOTO U3YUYEHUS.

N3menenus nporpaMmmsbl B 59 Kiaccax

Mamemamuxka 6 5 u 6 knaccax

B o03HakOMHUTEIBRHOM IUIAaHE PEKOMEHAYETCS H3y4aThb CIECAYIOIIUE TEMBIL:
«Pumckass wymepanus», «PaBubie Qurypsy, «luwmmaap, konyc, mapy», «Kyo»,
«lIpssmMoyronsHbBIN napawienenuieny, «llepememnienue 1o KOOpAMHATHON MPSIMOI,
«Monynbs umciay, «HYucmoBble TPOMEXKYTKH»; «Macmrtab» (M3ydaeTcss B Kypce
«["eorpadus»); «M300paxkeHne reomeTpuueckux (GUryp Ha HEJIMHOBAHHOM Oymare c
UCIOJb30BAHUEM  IUPKYJIS, JIMHEWKH, YrOJIbHUKA, TpaHcnopTupa», «JlinHa
okpyxHOCTU», «Ilmomane kpyra», «Ilapannensusie npsimbie», «lleprneHaNKyIIpHbIC
npsMbiey», «OceBasi U LIEHTPaJbHAs CUMMETpUn» (M3y4daeTcss B Kypce T'€OMETPUH);
«beckoHeUHbIC TMEPUOTUUYECKUE JAeCATUYHBIE ApoOu. JlecarnuHoe mpuOIMKEHUE
OOBIKHOBEHHOU ApoOm» (M3ydaercs B Kypce anreopsl).

Crnenyer yMEHBIIWTH KOJMYECTBO YacOB Ha cleayrmue Tembl: «Pemenue
Joruueckui 3amau», «JmuHa ortpeska», «llkameny, «PacnpenenuTenbHbI 3aKOH
YMHOKEHUS», «3aMUCh MPOU3BECHUS C OYKBEHHBIMU MHOXUTEIIMUY, «IlocTpoeHue
KoH(Urypanui u3 yacted NpsAMOM, OKPY>KHOCTH Ha HEIMHOBAHHOW M KJIETYATOM
oymare», «Jllemurenu u kpatuble. [lpusHaku nenmumoctu», «HanbGombmmii oOmmii
JeNUTeNh U HauMeHbIIee odliee KpaTHoe. [[eaMMocTh CyMMBbl M TIPOU3BEACHUS».
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeloy», «HaxoxaeHne 4acTu esnoro u 1esoro
1o ero yactu». «OKpyTrieHue JeCATUIHBIX Ipo0eity. «Pemenue 3amnay nepedopom Beex
BO3MOXXHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAXKEHUN 1O YCJIOBHIO
3aauny. BricBOOOIMBIIIMECS Yachl MOKHO MCIOJIb30BaTh Ha MOBTOPEHUE (B HAYaJe U
KOHIIE Y4eOHOT0 rojia), Ha U3y4eHue HanboJiee TPYAHBIX U 3HAYUMBIX TeM: B V Ki1acce
— Ha pelIeHne ypaBHEHUH, MpUBEIeHNE APOOH K HOBOMY 3HAMEHATENI0, YMHOXKEHUE U
JIENICHNE JEeCATUYHBIX IpoOei, m3mepeHue yrioB; B VI kimacce — aeiicTBus c
MOJIOKUTEIbHBIMA M OTPULIATENIbHBIMU YHCJIAMU, PELICHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHHUE YKCETI, COJIEPIKAIINX TEIYI0 U IPOOHYIO YacTh, HA YMHOKECHHUE U JCIICHHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B o03HakOMHUTENBPHOM IUIAaHE PEKOMEHIYETCS W3y4aTb CIEAYIOIIAE TEMBIL:
«ppauronanbublie uyncna. JleiicTBuTeNbHbIE Yncaa», «CpaBHEHUE AEHCTBUTEIbHBIX
yuces, apudMeTHUecKrue JCHUCTBUA C JICHUCTBUTEIBLHBIMU 4yuciIaMu», «Haxoxmenue
NpUOTMKEHHBIX 3HAYEHUW KBajapaTHOro KopHs», «Teopema Bmera», «Pemenus
YPaBHEHUI TPETHEN U UETBEPTOM CTETIEHEN PA3JI0)KEHUEM Ha MHOKUTENN», «DYyHKIHS Y
=vx u ee rpadux», «IlorpentHocTh U TOYHOCTH TPUOTMKEHUS», «UETHBIE W HEYEeTHbIE
Gynxmuny, «Oynkuus y=x"», «DyHkmus y= ax’, ee rpaguk u cpoiicta. I papuku
ynxmmit y= ax? + N u y=a(x-m)?, «YpaBHEHHE C ABYMs IEPEMEHHBIMU U €rorpapuK»,
«I'paduueckuii cnocod penieHusi CUCTEMbI ypaBHeHU», «300paxeHue



YJICHOB apU(PMETUYECKON U T€OMETPUUECKON MPOTrPeCCHil TOUKaMH Ha KOOPJAMHATHOU
IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUANBHBIN POCT. CII0KHBIE TPOLIEHTHD.

CrenyeT yMEHBUIINTh KOJMYECTBO YacOB Ha H3ydeHHE TeM: «DopMyns»,
«/loka3aTenbCcTBO TOXKAECTB», «JIMHEMHOE ypaBHEHWE C JABYMS HEHU3BECTHBIMUY,
«['paduk nuHEeNHHOrO ypaBHEHHS C ABYMS NEpeMEeHHbIMUY», «I'paduyeckoe pelieHue
JMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHMHBIX YpaBHEHUI», «CBOMCTBA KBaAPATUYHOM
GYyHKIUNY.

BricBoOouBIIMECS 4Yachl PEKOMEHAYETCS HCIONb30BaTh: JJs  Jydlued
npopaboTKK Hambojiee BaXKHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEUCTBUA C Apo0sMmu», «[IprumMeHeHue cBOWCTB
apu(pMETUYECKOro KBaJpaTHOTO KOPHA»; Ha TOBTOPEHHUE, peUIeHUuEe 3ajady,
npeoOpa3zoBaHUE BhIPAXKEHUH, a TAK)KE Ha 3aKpeIIeHne U3YYeHHOr0 MaTepuara.

I'eomempus

CnenyeT OCHOBHOE BHUMAHHE YNEJIWTh NPAKTUUECKON HAINpaBIEHHOCTH Kypca,
UCKJIIOYMB U YNPOCTUB HauOoJiee CJIOXKHBIM i1 BOCHPHUATHS TEOPETUUYECKUU
matepuai. Ha ypokax reomeTpud HEOOXOAUMO MAaKCHUMAJIbHO HCIIOJIb30BaTh
HarJIsiHble cpeacTBa OOydYeHHs, OOJbllie MPOBOJUTH MNPAKTHYECKUX pPabOT ¢
ydaniuMucs, pemats 3agaud. CTpouTh penieHue 3a7ad Ipu MOCTOSHHOM OOpallieHun
K HAarJsiTHOCTU — PUCYHKaM U YEPTE)KaM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopemMbl M J10Ka3aTEIbCTBO. AKCHUOMBI»,
«/lokazaTenbcTBO  OT MPOTUBHOIO», «CyIIECTBOBAHME W  €IUHCTBEHHOCTH
NEpPHEHIUKYIApa K NpsaMon», «Merox reomeTpuueckux Mmecr», «Merox ynBoeHus
Meauanbe», «Teopema daneca u TeopemMa O MPONOPLHUOHAIBHBIX OTpE3Kax», «LleHTp
Macc TpeyroibHUKay, «/I3MeHeHne TpUroHOMETpUUYECKUX (PYHKLIMH IPU BO3PACTaHUU
yraa», «@PopMmyibl Ul paguyCOB BIHCAHHBIX UM OINHUCAHHBIX OKPYXKHOCTEHN
NPaBUJIIbHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE NpsAMOi», «JlBmxkenuey, «CBoilcTBa
IBIKEHUs», «TeopeMa 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKYIHX, TEOPEMa O KBaJpaTe KacaTeIbHON».

Crnengyer yMEHBIINTH KOJIMYECTBO YacOB Ha M3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETPUNY, «LIeHTpanbHass CUMMETPHS»,
«ITapannensubiii mepenocy, «lloBopor», «IIpeobpa3zoBanue mnomobus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 3aJa4l HA IMOCTPOCHHE C IOMOIIBIO
LUPKYJISI W JIMHEWKW», «J/lekapToBBl KOOpPAMHATBL Ha IUIOCKOCTW», «Pemenune
TpeyrolbHUKOBY, «Ilomobue purypy.

BricBoOoaMBIIIIECS Yachl HCIIOJIB30BATh HAa PELLICHUE 33/1a4 U TOBTOPEHHUE.

Bepoamnocms u cmamucmuka

B cBA3u ¢ TeM, 4TO JNaHHBII KypC BBI3BIBAET HAMOONBIIME CIOKHOCTH IS
oOyuatormuxcsa ¢ 3IIP, cBsi3aHHBIE CO CHIKEHHBIM YPOBHEM pAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIIIEHUS, €r0 U3y4eHUE JOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE M
JOCTYIIHOM Uil Y4YEHMKOB Marepuasie. OCHOBHOE BHHUMAHHME CIEAYET YACIHUTh
pasznenaM, CBA3aHHBIMM C IIOBTOPEHHEM NIPOWJIEHHOIO MaTepuaja, YBEIUYUTh
KOJINYECTBO YNPAKHEHUM W 3aJlaHUM, CBSA3AHHBIX C IMPAKTUYECKOU JEATEIBbHOCTHIO
00yYarOITHUXCS.



Heo6xonumo TeopeTudeckuii MaTepuan NpernoJHOCUTh B MPOIIECCE PEIICHUS
3a/1a4 U BBINOJTHEHUS 3aJaHUN HArJIsJHO-TIPAKTUUYECKOTO XapakTepa; He TpeOoBaTh
BBIBOJIa U 3alIOMHHAHUS CJIOXHBIX (OPMYJI, PEIICHUS] HECTaHIAPTHBIX, TPYIOEMKHUX
3aaHui. P tem ciienyet u3ydaTb B O3HAKOMUTEIBLHOM IJIAHE.

[Iporpamma mpepocTaBisieT cBOOOAY B pacHpeleieHHd Marepuana 1o
4eTBepTSIM (TpuMecTpam). Pacripenenenne BpeMeHM Ha HW3yYCHHE TEM B TCUCHHUC
y4eOHOTO TOZla CaMOCTOSITENIBHO OIpPEAeTseTCS M 3aBUCHT OT OCOOCHHOCTEH TPYIIIIBI
obOyyvaromuxcsac 3I1P 1 ux ocoOsIx 00pa3zoBaTeNbHBIX TOTPEOHOCTEM.

IIpumepHbIe BUABI AeATeabHOCTH o0yuaromuxcs ¢ 3IIP, o0ycioBieHHbIE
0c00bIMH 00pa30BaTeJILHBIMHM NOTPEOHOCTAMH U 00ecrieduBaIOIINE
OCMBIC/ICHHOE OCBOCHHE COleP:KaHUH 00pa30BaHus N0 MPeIMeTy

«MareMaTuKa»

Conepxanue BHAOB AesiTeabHOCTH oOydaronuxcs ¢ 3IIP ompenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSAMHU. [IOMUMO HIMPOKO HUCIOIB3YEMBIX B
OOII OOO o0uuMx I BceX 00y4Jaronuxcs BUAOB JACATEILHOCTH CIEIYET YCUIUTh
BU/JIbI JICATEIILHOCTH CrieU(PUYHBIC /ISl TAHHOW KaTeropuu JeTei, o0ecreunBaronme
OCMBICJIEHHOE€ OCBOEHHE COJIEp’)KaHHUd OOpa3oBaHUs 10 TMpEeAMETYy: YCHUIIEHUE
IPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AKTUBHU3ALHMEN CEHCOPHBIX CHUCTEM;
YepeIOBaHUE BHUAOB JICSITEIBHOCTH, 3aJCHCTBYIOIIUX Pa3JUYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHUE MaTEpHasia ¢ OMOPOil Ha aJlTOPUTM; IIOIIArOBOCTH» B U3YUEHUU
MaTepHaa; UCIOIb30BAHUE JOTOTHUTEILHOW BU3YyaIbHON OMOPHI (CXEMBI, IA0JIOHBI,
OTOpHBIE TAOJIMIIBI); PEYEBOM OTYET O TPOLECCe W Pe3yabTaTe JACsTEIbHOCTH;
BBIMIOJTHEHUE CIICIUATBHBIX 3aJaHui, O00eCIeYMBAIOIINX KOPPEKIUIO PEeryJIsiuu
y4eOHO-TI03HABATENBHON EATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3YJIbTAaTA.

Hnst oOyuarommxcss ¢ 3[IP cyiiecTBeHHBIM SIBISIOTCS MpPUEMbl pabOTHI C
JEKCUYECKUM MaTepuaioM 1o mpeamery. l[IpoBomutcs crnernuanbHas padbora Mo
BBEJICHUIO B AKTHUBHBIA CIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yyaembie TepMUHBI BBOASTCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yalbHAS
MOJIJIEPIKKA, aJITOPUTMBI pabOTHI C OTIPEJICIICHUEM, OTIOPHBIE CXEMBI JUIsI aKTyaTu3alliuu
TEPMUHOJIOTUU.

Mecto yyeOHOro npeamera «MaremMaTuka» B y4eOHOM IUIaHe

B cootBercTtBUM ¢ @DenepalibHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00ImIero obOpa3oBaHus y4eOHbBINH mpeameT «MaTemaTuka
BXOJIUT B TMpPEAMETHYI obOnacte «Marematnka W WH(QOpPMATHUKa» € SBISETCS
o0s3aTeNbHBIM JUTsl M3ydeHus. B 5-9 knaccax yueOHbIN mpeameT «MaTteMaTrukay



TPaJULMOHHO M3Yy4aeTcs B paMKax CIENyIOIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B /-9 kjaccax — KypcoB «Anrebpa», «l'eomerpusi» Hu
«BeposTHOCT M CTATUCTHKAY.

Hacrosmieit nporpaMMoii mpeiycMaTpUBAETCs BBIJEICHHE B YHEOHOM IIJIaHE Ha
M3y4YeHHe MaTeMaTHKU B 5—6 kjaccax 5 ydeOHbIX YaCcOB B HE/IEIIO B TEUEHHE KaXkKI0T0
roga oOyueHus, B 7-9 kiaccax 6 y4eOHBIX 4aCOB B HEJENIO B TEYEHHE KaXKJIOTO rojia
oOyueHust, Bcero 952 yueOHbIX Haca.

COAEPKXAHUE OBYUYEHUASA

«MATEMATHUKAY». 5-6 KITACCHI

S KUIIACC

HartypanbHble 4ucIa U HYJIb

Harypanpnoe wuumcno. Psg nHarypanenbix uwmcen. Ywmcno 0. UW3oOpaxenue
HATypaJIbHBIX YMCEJT TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[lozunmonHass cucreMa cyucieHusa. PumMckags HyMepauus Kak IOpUMED
HEIMO3UIIMOHHOM CUCTEMBI CUUCIICHUS. JlecaTUUHas CUCTEMA CUUCIICHHUS.

CpaBHeHuE HaTypaJbHBIX 4YHCEJ, CpPAaBHEHHWE HATypaJbHBIX YHCEN C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpyTriaeHUE HATYpaIbHBIX YHUCET.

CnoxeHue HaTypaJbHBIX YUCEJ, CBOWCTBO HYJIS MPHU CIIOKEHUU. BblunTaHue Kak
neicTBUE, 00paTHOE CIOKEHHIO. YMHOXKEHHE HATYpaJbHBIX YHCEIN, CBOMCTBA HYNS U
CAVHUIIBI TIPU yMHOXKEHUHU. JleneHne Kak JeilcTBUE, OOpaTHOE YMHOXKEHHIO.
KomnoHeHThI 1ecTBUM, CBA3h MEXIy HUMHU. [IpoBepka pe3ynbTaTa apudMeTHIeCKOro
nenctBud. llepemecTuTeNlbHOE W COYETATEIBHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS U
YMHOKEHHUS, PaCTIPEICIUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanue OykB 1 0003HAUEHWS HEW3BECTHOT'O KOMIIOHEHTAa M 3aIlUCH
CBOMCTB apu(PMETUUECCKUX TCHUCTBHIM.

JlenuTenu v KpaTHbIE YMCIia, pa3yioKEeHUEe Ha MHOUTeNU. [[pocThie U cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHp ¢ HaTypajJdbHBIM MOKa3aTeleM. 3alKCh YKCIIA B BUIAE CYMMBbI pa3psIHbIX
CllaraeMbix.

YUucnoBoe BrIpakeHUE. BplUMCIEHNE 3HAYEHUN YHMCIIOBBIX BBIPAXEHHUH, MOPSIOK
BBIMIOJIHEHUA JAedcTBUIl. Mcmonb30BaHWE TpPHU BBIYUCICHUSIX NEPEMECTUTEIBHOTO H
COUYETATENIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS W YMHOXKEHHS, pPaclpe/leUTEeIbHOro
CBOWCTBAa YMHOXKEHUS.

Apodu

[IpencraBnenne o IpoOM Kak crocoOe 3amucu 4acTh BeIMYUMHBI. OOBIKHOBEHHBIC
npobu. IlpaBuiibHbIE W HempaBuibHble JpoOu. CMemiaHHass ApoOb, MpEACTaBICHUE



CMelIaHHOW JIpoOU B BUJE HEMPABWIBHOW POOU U BBIAEICHHUE 1IEJI0M YacTH YMCIa U3
HernpaBuwiIbHOU apobu. M300pakenue npo0ei ToukaMu Ha YUCI0BOU npsamoi. OCHOBHOE
cBoicTtBo npobu. Coxkpamienue apodei. [IpuBenenue npodu K HOBOMY 3HAMEHATEJIO.
CpaBHeHnue apo0eii.

CnoxxeHue M BbIYMTAaHHE JApoOei. YMHOXKEHHuE M JelieHHe JpoOel, B3aUMHO
oOpatHbie 1pobu. HaxoxaeHne yacTu 1enoro U Lejaoro mo ero 4acTu.

Hecatuunas 3amuchk apoOeit. IlpencraBieHue aecaTudyHod JpoOu B BHUJC
OOBIKHOBEHHOH. M300paxeHne NecSITHUYHBIX ApoOEd TOYKaMU Ha YHMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndeckue AEUCTBUS C JACCATUYHBIMU JIpoOsiMu. OKpyrieHUe IeCITUIHBIX
TPOOEH.

Pemenne TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3a7ad apupMETHYECKUM criocoOoM. Perienue jgormyeckux
3anau. Pemrenue 3amauy mepeObopoM Bcex BO3MOXHBIX BapuaHTOB. Vcmonb3oBanue mnpu
pELIeHUH 3a7a4 TaOJIHI] U CXEM.

Pemenue 3anau, copepxanux 3aBUCUMOCTH, CBS3BIBAIOIINE BETUYUHBI: CKOPOCTD,
BpeMsi, PacCTOSHHE, II€Ha, KOJUYECTBO, CTOMMOCTh. EJMHUIIBI H3MEpPEHUs: MaccChl,
00BEMa, IIEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXKIY €IMHULIAMU U3MEPEHHUS
Ka)KJIOM BEJIMYUHBI.

Pemenue ocHOBHBIX 33124 Ha JpoOH.

[IpencraBiieHne JaHHBIX B BUJIE TA0JINII, CTOJIOYATHIX JUATPAMM.

Harnsignas reomerpust

Harnsanueie npencraBiienus o purypax Ha IiOCKOCTH: TOUKA, MpsiMasi, OTPE30K, JTyY,
yTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. YToJI. IIpsiMO#, OCTpBIi, TYIIOW U
Pa3BEPHYTHIN YTJIBL.

JlniHa oOTpe3ka, METPUYECKUE E€IWHUIBI JUIMHBL JJInHA JOMaHOM, NEepUMETP
MHOTOyroJjibHHKa. MI3MepeHne U nocTpoeHue yrioB ¢ MOMONIbI0 TPAHCIIOPTHUPA.

Harnsanuele mnpenctaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTrOJIBHHUK, O PAaBEHCTBE (PUTYp.

N3o00paxxenne ¢uryp, B TOM umcie Ha Kkietdarod Oymare. Iloctpoenue
KOH(MUTypalnii U3 4acTel MPAMOiA, OKPYKHOCTH Ha HEJTMHOBAaHHOM U KJIeTYaTON Oymare.
Hcnonp3oBaHue CBOWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJpaTa.

[Inomans  OpsIMOYrodbHUKA U MHOTOYTOJBHHUKOB,  COCTaBIICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4Hclie GUTyp, N300pakEHHBIX HA KeTdaTol Oymare. EnuauIib
MU3MEPEHUS IO,

Harnsgnele mpeacTaBieHUsT O MPOCTPAHCTBEHHBIX (QUrypax: MHPsIMOYTOJIbHBIN
napasuienenunes, Kyo, MHOrorpaHHuku. M3o0pakeHne mpocTerinX MHOTOIPAHHUKOB.
Pa3sépTku kyOa u napamienenunena. Coznanve Mojeneil MHOTOTPaHHUKOB (U3 Oymary,
MIPOBOJIOKH, TUTACTHJIMHA U APYTUX MaTEPUATIOB).

O0BEM NpsAMOYTOJIBHOTO Mapajienenunena, kyoa. Eqununs usmepenust oo0bEma.



6 KIIACC

HartypaabHublie yucia

ApudmMeTndyeckue JEUCTBUS C MHOTO3HAYHBIMM HATYpajdbHBIMU  YHCIIAMHU.
YucrioBble BBIpAKEHHUSI, TOPAIOK JECUCTBHI, MCIOJIb30BaHHE CKOOOK. Mcmonb3oBaHue
MPA BBIYUCICHUAX TEPEMECTUTENBHOTO M COYETATEIBHOIO CBOMCTB CIOXKEHUA H
YMHOXEHUS, PACIPEACIUTENLHOIO CBOMCTBA YMHOXEHUS. OKpYriIeHUE HATypajbHBIX
YHUCEN.

JlenuTenu v KpaTHBIE YKCiia, HAMOOJIBIINNA OOIIUHN JeIUTeNh 1 HauMEeHbIlee 00111ee
KpaTtHoe. J[eTMMOCTbh CyMMBI U NIPOU3BeICHUS. JleieHne ¢ 0CTaTKoM.

podu

OObIKHOBEeHHasi JpoOb, OCHOBHOE CBOWCTBO JApOOH, COKpalieHue JIpoOeii.
CpaBHeHue 1 ynopsiounBanue apo0eii. Perienue 3a1au Ha HaX0XK/IGHUE YaCTH OT LIEJI0T0
U 1enoro mo ero vactu. JpoOHoe uymciio Kak pesynbTaT jaenenus. lIpencrtaBineHue
JECATUYHON JpoOM B BHUJE OOBIKHOBEHHOW JPOOM M BO3MOXKHOCTH TMPEICTABICHUS
OOBIKHOBEHHOM JpoOU B BUJIC IECATHYHOMU. JlecaThuuHble TpoOu U MeTpUiecKasi CucTeMa
Mep. Apudmernueckue JACHCTBUS U YHUCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH H
JECATUYHBIMU JIPOOSIMHU.

OtHomrenue. Jlenenue B TaHHOM OoTHOIIeHUH. Macitab, nponopius. [lpumenenue
IPOMOPUUIA MPY PEUICHUH 3a4a4.

[lonsiTue mpoueHta. BpruucieHne mpoleHTa OT BEIWYMHBI M BEIWYUHBI MO €&
npoleHTy. BbIpaxeHue NPONEHTOB MAECITHUYHBIMU JApoOsimu. Pemenuwe 3amgad Ha
IPOLIEHTHL. BrlpaskeHne OTHOLIEHUS BEJIMYUH B MPOLEHTAX.

IHonoxuTebHbIE H OTPULATEIbHbIE YHCIA

[TonoxurenbHple W OTpuLaTeNnbHble 4uciaa. Llemple wwncma. Moayne ywucia,
reoMeTpUYecKas MHTepIpeTanus Moays yncia. M3o00paxkenne yucen Ha KOOPAMHATHON
npsaMoi. YwmcioBele npomexyTku. CpaBHeHHE yucel. ApUMETHUYECCKUE IEHCTBUSA C
MOJIOKUTEIbHBIMUA U OTPULATEIbHBIMUA YUCIIAMH.

[IpsamoyronpHas cuctemMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
miockocTd, abcuucca u opauHaTa. [loctpoeHme Todek W Quryp Ha KOOpPIWHATHOMN
IJTIOCKOCTH.

BykBeHHbIE BBIpAKeHU

[Ipumenenue OyKB aJis 3aMHCH MAaTEMATHYECKUX BBIPAKCHHUN W TMPEIIOKCHUH.
CaoiicTBa apudpMeTruueckux JAehcTBUl. DByKBEHHbIE BBIPAKEHUSI M  YHCIIOBBIC
MOJACTAHOBKU. DYKBEHHBIE pAaBEHCTBA, HAXOXJIECHUE HEU3BECTHOIO KOMIIOHEHTA.
@opmynbl, GopMyibl HEpUMETpa W IJIOMIAAM NPSMOYroJbHUKA, KBajapaTa, oObEMa
napasuiesienunesaa u Kyoa.

Pelenue TeKCTOBBIX 337124

Pemiennie TekcTOBBIX 3adad apudmernueckuM crocoboM. PelieHue orudeckux
3aia4. Pemenue 3a1ay nepebopoM BceX BO3MOKHBIX BAPUAHTOB.



Pemenue 3ana4, comepkammx 3aBUCUMOCTH, CBS3BIBAIOIINX BEIHMYUHBI: CKOPOCTD,
BpEMSsI, PacCTOSIHUE, TIeHa, KOJIMIECTBO, CTOMMOCTb, TPOU3BOAUTEILHOCTD, BPEMS, 00hEM
paboThl. EMWHUITEI M3MEpEeHus: MacChl, CTOMMOCTH, PACCTOSIHHS, BPEMEHH, CKOPOCTH.
CBs13b MKy SIUHUIIAMA U3MEPCHHUS KaXI0W BETHINHBI.

Pemenue 3amad, CBS3aHHBIX C OTHOIICHHWEM, POMOPIHUOHATBLHOCTHIO BEIIMYMH,
MPOIICHTAMH;, PEIIICHUE OCHOBHBIX 3a/1a4 Ha JPOOU M TPOICHTHI.

Onenka © TpUKHIKA, OKpyrieHue pesynbrata. CocTaBlieHHEe OyKBEHHBIX
BBIPAYKEHUH I10 YCIOBUIO 3aa4U.

[IpencraBieHne MaHHBIX C TOMOMIBIO TaOmui u auarpamMm. CToiOdaTteie
JUarpaMMBbl: YTCHHE U IMOCTpOeHUEe. UTeHNE KPYTOBBIX IHarpaMM.

Harusanas reomerpust

Harnsiabie mpencTaBiieHus o pUrypax Ha IIOCKOCTH: TOUKA, PsiMast, OTPE30K, JTyY,
yTroJI, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3aumHoOe pacroyiokeHue JBYX MPSMBIX Ha TUIOCKOCTH, MapaUICNIbHBIC MpSMBbIC,
NEPIICHIUK YIS pHBIC TIPsIMbIC. MI3MepeHne paccTOSHUI: MEXKTy IBYMSI TOUKaMH, OT TOYKH
710 TIPSIMOM, JIJTMHA MapIIpyTa Ha KBaJAPaTHOH CETKE.

N3mepeHne W TOCTpPOEHHWE YIJIOB C IIOMOIIBI0  TpaHCHOpTHpa. Busl
TPEYTOJbHUKOB: OCTPOYTOJIBHBIN, MPSAMOYTOJIBHBIN, TYIOYTOJBHBIM, PaBHOOCIPCHHBIMH,
PaBHOCTOPOHHUH. UeThIpEXYTOIBHUK, TPUMEPHI YETHIPEXYTOIBHUKOB. [IpsIMOYTOTBHUK,
KBaJpaT: MCIOJIb30BaHUE CBOWCTB CTOPOH, VYIJIOB, Juaro”aieil. WM3oOpaxkeHue
reOMETPUYECKUX (PUTYp Ha HETWHOBAaHHOW Oymare ¢ HCIOJIb30BAaHHEM IHPKYJIA,
JUHEWKH, yrolbHUKa, TpaHcnopTupa. [locTpoeHus Ha kieTuyaToi Oymare.

[Tepumetrp MHoroyrosbHuKa. [loHsATHE TIOMAAM (PUTYPBI, €TUHUIIBI U3MEPEHUS
mwiomaau. [IpubmmwkéaHoe nu3MepeHne miomaad GUuryp, B TOM 4YUCje Ha KBaJApaTHOU
cetke. [Ipubnmx€HHoe n3MepeHre JJIUHBI OKPY)KHOCTH, TIIOIIAN KPYTa.

CumMmeTpusi: IEHTpaJIbHAs, OCeBas U 3€pKajibHasi CHMMETPHH.

[TocTpoeHrE CUMMETPUYHBIX PUTYP.

Harnsgasie npencraBieHus 0 MpOCTPaAaHCTBEHHBIX (DUTypax: mapajieienue, Kyo,
npu3Ma, mupamMuaa, KOHyC, MIIUHID, map u cepa. M3o00pakeHne nmpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IUIMHAPA 1 KoHyca. Co3anue Moaenei
MPOCTPAHCTBEHHBIX (huryp (13 Oymaru, mpoOBOJIOKH, MJIACTHIMHA U APYTUX MATEPHAIIOB).

[TonssitTme 00bEéMa, enuHHUIBI wW3MepeHHs 00bEMa. OOBEM  MPSAMOYTOIBLHOTO
napajienenunena, Kyoa.



«AJIT'EBPAY». 7-9 KITACCBI

7 KIIACC

Yucjia u BLIYUCJTICHUA

PanuoHajabHBIE YHCIa

HpoOu 0OBIKHOBEHHbIE U JAECATHUYHBIE, MEPEX0]] OT OJAHOW (POPMBI 3alUCU Apodel K
npyroi. IloHATHE palMOHAIBHOTO YHCHA, 3alKiCh, CPABHEHUE, YMNOPSAOYMBAHUE
palMOHATBHBIX 4ucell. ApudMETHUYECKUE JEUCTBUS C PAMOHAIBHBIMU UYWCIAMU.
Pemiennie 3agau W3 peayibHOM MPaKTUKKA HA 4YacTd, Ha APOOH.

CreneHb ¢ HaTypaJibHbIM IIOKa3aTelieM: OIpeJesieHne, MNpeoOpa3oBaHue
BBIPKCHUH HAa OCHOBE OMPEACIICHUS, 3aMUCh OOIBIINX YUCET.

[IporieHThI, 3aMKUCh NMPOIEHTOB B BUAE APOOU U IpoOU B BHJIE€ MIPOIICHTOB. Tpu
OCHOBHBI€ 33J1a4M HA MPOLICHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IprMeHeHne NpU3HAKOB JETUMOCTH, PA3JIO)KEHUE HA MHOKUTEIN HATYyPAJIbHBIX
YHUCEN.

PeanbHple  3aBUCUMOCTH, B TOM  4HCJIE€ TpsMas ©W  oOparHas
PONOPILIMOHATIBHOCTH.

AsireOpanyeckue BbIpaKeHMsI

[lepeMeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C MEepeMeHHOU. JlomycTumbie
3Ha4YEeHUS NepeMeHHbIX. [IpeacTaBieHrne 3aBUCUMOCTH MEKIy BEJIMYMHAMU B BUJE
¢dbopmybl. Beruncienus no gpopmynam.

[IpeoGpazoBanre OYKBEHHBIX BBIPAXKEHUM, TOKIECTBEHHO paBHbIE BHIPAXKECHHUS,
npaBwiia mpeoOpa3oBaHus CyMM W TPOU3BEACHHM, MpaBuUiia PACKPHITHS CKOOOK H
IPUBEICHUS TOJJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHH C HATYPaJIbHBIM IIOKa3aTEJIEM.

OnHowieHsl 1 MHOrowsieHbl. CreneHb MHorowieHa. ClioXeHue, BbIYMTaHUE,
YMHOKEHUE MHOTOWICHOB. DOpMYIIbl COKPAIEHHOTO YMHOXEHHUS: KBaApaT CyMMBbI U
KBaapar pazHocth. Dopmylia pa3HOCTH KBaJpaToB. Pa3iiokeHWe MHOrOYJICHOB Ha
MHOXUTEIH.

YpaBHeHus

VYpaBHeHUE, KOpEHb YypaBHEHHWs, TMpaBuUja MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUI.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOW, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHHUS, pellleHUe JUHEHHbIX ypaBHEeHHU. CocTaBlieHHe YpaBHEHUU MO YCIOBUIO
3a7a4u. PelieHne TeKCTOBBIX 3a7a4 C MTOMOIIBI YPAaBHEHHUM.

JluneitHOE ypaBHEHHE C ABYMS MEPEeMEHHBIMU U ero rpaduk. Cucrema IBYX

JMHEMHBIX YpaBHEHUN C JByMs MNEPEMEHHbIMU. PemieHne cucrem ypaBHEHUU
crocoOoM moJicTaHOBKHU. [Iprmepsl peleHus: TEKCTOBBIX 3a7ad C MOMOIIBI0 CUCTEM
YPaBHEHHM.

Koopannarel u rpagpuku. PyHKUMA



Koopaunara touku Ha npsaMoi. UucnoBele MpoMexyTKH. PacctosgHue mMexnmy
JIBYMsI TOYUKaMU KOOPAUHATHOM MPAMOM.

[IpsimoyronpHas cuctema koopaunat, ocu OX u Oy. AGcuucca u opJIuHaTa TOYKU
Ha KOOpJMHATHOU muiockocTu. [Tpumepsl rpadukoB, 3aganHbiX Gopmynamu. Urenue
rpaduKOB peagbHbIX 3aBUCUMOCTEH.

[onsitue pynkuuu. I'padux pynkunu. CoiictBa pyHkiuil. JIuneitnas Gynkums,

e€ rpaduk. 'paduk pynkuum y = kX + b. 'padudeckoe perieHne TMHEHHBIX YPaBHCHHIMA
U CUCTEM JINHENHBIX YPABHECHUM.

8 KJIACC

Yucjia 1 BLIYUCJICHUA
KBanmpaTtheiii kopenb u3 uucna. lloHstue 00 wuUppalMOHAIBHOM 4YHUCIE.

JlecaTuuHble TPUOIMKEHUS HpPpalMOHAIBHBIX uucel. CBOMCTBa apu(pMETHUUECKUX
KBaQIPATHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSIM. J[€HICTBUTEIILHBIC YHCIIA.

Crenens c 1e1bIM NTOKa3aTesieM U €€ cBoiicTBa. CTaHAapTHAs 3alUCh YUCIA.

AJire0panvecKkue BbIpasKeHHU s

KBanpatHsiil TpEXUiieH; pa3iokKEeHUE KBAJIPATHOIO TPEXUJICHA HA MHOXKUTEIH.

Anrebpanueckasi 1poO6b. OCHOBHOE CBOWCTBO alreOpanvecKkon Jpoowu.
CnoxxeHue, BBIYUTAHUE, YMHOXKEHHUE, JIeJIeHHE  aireOpandeckux  JpoOei.
PanronanbHbie BRIpOXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUs M1 HEPABEHCTBA

KBaapatHoe ypaBHeHue, popMyia KOpHEW KBaJapaTHOro ypaBHeHUs. Teopema
Buera. Pemenne ypaBHeHUM, CBOASIIUXCS K JMHEHHBIM U KBagpaTHbIM. [IpocTeiimue
IpOOHO-paIMOHANIBHBIE YPaBHEHUS.

I'paduueckas mHTEpHpeTanus ypaBHEHH C JBYMS MEPEMEHHBIMU U CHCTEM

JIMHEWHBIX YypaBHEHHH C JBYMs TMEpEMEHHbIMU. I[IpuMepsl pelieHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemenune TeKCTOBBIX 3a71a4 anreOpandeckKuM CIiocoOoM.

UucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JIMHEHBIX HEPABEHCTB C OAHOUN MEPEMEHHO.

DyHKUUA

[Tonsitue pynkmuu. O6acTh ONMpeaeeHns U MHOKECTBO 3HAUYCHUN (PYHKITUH.
CrocoOrb1 3aganus GyHKITUH.

I'padux ¢pynkmuu. Urenne cBoiicTB GpyHkiuu no e€ rpaduky. [Ipumeps
rpadukoB GYHKIIUNA, OTPAKAIONTUX PEATHHBIC MPOIIECCHI.

OYHKIHUHM, ONHUCHIBAIOIIME TMPSMYIO W O0paTHYI MpPONOPLHOHAIbHBIC
3aBHCHMOCTH, HX rpadukn. @ynkmm y = X3,y = x5,y = X ['padugeckoe

pelICHUE YPABHEHUN U CUCTEM YPaBHECHUM.



9 KJIACC

Yucjia 1 BLIYUCJTICHUSA

JeucTBUTEIbHBIC YHCJIA
PanvionanbHbple  uMcna, UppalMOHANIbHBIE YHCJIA, KOHEYHbIE M OECKOHEYHBIC

JACCATUYHBIC I[p06I/I. MHOKeCTBO I[GﬁCTBPITCJ'IBHBIX YHUCCII, I[CI\/'ICTBI/ITGJ'IBHble qHuciia KakK
OeCKOHEUHEBIC JACCATHUYHBIC I[pO6I/I. Bzaumno OAHO3HAYHOC COOTBCTCTBUC MCKIY
MHO>XXCCTBOM ﬂeﬁCTBHTCHBHBIX YUCClI H KOOpHHHaTHOﬁ HpHMOﬁ. CpaBHeHI/Ie
II@fICTBHTCJIBH]’:IX YUCClII, apI/I(I)MeTI/I‘IeCKI/IC I[GﬁCTBHSI C ):[GI\/'ICTBI/ITGJ'IBHBIMI/I qucCJIaMH.

N3mepenust, npuldJIHKEeHUS, OLEHKH

Pazmepsl OOBEKTOB OKPY)KAIOIIEr0 MHpa, JUIUTEIBHOCTh IPOLIECCOB B
okpyxatoieM mupe. [IpubnmxkénHoe 3HaueHUEe BEIMYUHbBI, TOYHOCTh MPUOIMHKCHUS.
Oxkpyrinenuneuncen. [Ipukuaka v olleHKa pe3yJabTaTOB BBIYMCIECHUN.

YpaBHeHUsS M HEPABEHCTBA

YpaBHeHUsI C OAHON NEePeMEHHOH
JIuneiiHoe ypaBHeHuUe. Pelienue ypaBHEHUH, CBOAAIINXCS K JIMHEWHBIM. KBagpaTHoe
ypaBHeHUEe. PemeHue ypaBHEHUM, CBOASIIMXCS K KBaJApaTHbIM. bukBagpaTHOe
ypaBHeHue. [lpumepsl pelieHuss ypaBHEHUHM TPETbEd U YETBEPTOM CTENEHEH
pa3NoKeHUEeM Ha MHOXHUTeNnu. PemieHue apoOHO-pallMOHAIBHBIX YpPaBHEHUHU.
Pemienue TeKCTOBBIX 3a/1a4 alnredpaniyeckiuM METOJIOM.
CucreMbl ypaBHeHHH

VYpaBHeHue C IByMs IMEpEMEHHBIMU U ero rpaduk. Pemienuwe cucrem IBYX
JIMHEWHBIX YPABHEHUN C JIByMs MEPEMEHHBIMU. PenmieHne cucteM JByX ypaBHEHUHU,
OJIHO H3 KOTOpHIX JHMHEHHOe, a JApyroe — BTOpod cTeneHu. ['padudeckas
UHTEpIpETALUs CUCTEMbl YPABHEHUH C IBYMSI IEPEMEHHBIMU.
Perienrie TEKCTOBBIX 3329 alreOpaNdecKuM CIIOCOOOM.

HepaBencrBa
UucnoBble HEPABEHCTBA W UX CBOMCTBA. PenieHune JTMHENMHBIX HEPABEHCTB C OJAHOM
IIEpEMEHHON. PelleHne CcucTeM JMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM.
KBagpatueie HepaBeHcTBa. ['padudueckass HWHTEpHpeTasi HEPABEHCTB M CHUCTEM
HEPABEHCTB C JIByMsl IEPEMEHHBIMHU.

DyHKUUHA
KBagpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATHI
BEPIIMHBI TapaboJIbl, 0Ch cuMMeTpuun napabdosst ['padukn Gyaknmit:y= kx,
y = kX + b, y=x%

U UX CBOUCTBA.

YucaoBble mocjIeaA0BaTecJibHOCTH

OnpenesieHue U CNOCOObI 3aIaHUSI YUCJIOBBIX MOCJIEA0BATEILHOCTEH
IloasaTtue YUCJIOBOM IIOCJIEOBATEIILHOCTH. 3aJlaHUE  ITOCJIEI0BATEILHOCTH



pEKYppeHTHOI (opmynon u GopmMysoi N-ro wieHa.

Apudmernyeckasi M reOMeTPHYECKas MPOIrPeCcCUu
Apudpmernyeckas u reoMeTrpuueckas nporpeccur. DopMmynsl  N-ro  4ieHa
apu(pMETHUYECKON U T€OMETPUYECKON MTPOrPECCHil, CYMMBI MEPBBIX N YICHOB.
N3006paxkeHne 4ieHoB apu(PMETUUECKOW U T€OMETPUUYECKOIN MPOrpeccuil TOUKaMu Ha

KOOPJAMHATHOM TUIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIMANbHBIM pocT. CIOXKHbIE
MPOLIEHTHL.

«'EOMETPUSA». 7-9 KITACCBI

7 KIIACC

HavaneHbie noHsATHS TeoMmeTpun. Touka, npsmasi, OTpe30K, Jyd. Yroia. Buubl

yriaoB. BepTukanbHble UM CMEXHbIe yriael. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHHK. [lapaienbHOCTh U MePIeHAUKYISIPHOCTh PSMBIX.

Cummempuunvie ¢pucypol. Ocrosuvie céoticmea ocesoui cummempuu®. ITIpumepsl
CUMMETPUH B OKPYIKAIOIIIEM MHUPE.

OcHogmnble nocmpoeHus ¢ NOMOWbIO YUPKYJLS U TUHEUKU.

TpeyronpHuk. BeicoTa, MeuaHa, OMcceKTpuca, UX CBoMcTBa. PaBHOOGIpEHHBIN
Y PaBHOCTOPOHHUM TpeyrojibHUKHA. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa ¥ IpU3HAKK PABHOOEIPEHHOIO TpeyroibHuKa. [Ipu3Haku paBeHCcTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U MPU3HAKU MAapajuIeNIbHBIX NMPAMBIX. CyMMa yIJIOB TPEYrOJIbHUKA.
BHemnue yribl TpeyroiabHUKa.

[IpsMoyronbHblld  TpeyroiabHUK. (CBOHCTBO MEIHWAaHbBl  IPSIMOYTOJIBHOIO
TPEYroJibHUKA, MPOBEAEHHON K runoreHy3e. [Ipu3Haku paBeHCTBA MPSMOYTOJbHBIX
TPEYroNbHUKOB. [IpsIMOYTOIBHBIN TpEeyroJbHUK ¢ yriioMm B 30°.

HepaBeHCTBa B rTEOMETPUU: HEPAGEHCME0 Mpey2oibHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa o OonblieM yrjie W OoNbIIed CTOPOHE TPEYroJbHUKA.
[lepnieHauKyIIsip U HAKIOHHASI.

T'eomempuueckoe mecmo mouex. buccekrpuca yria U CEpEAUHHBIN
MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M KpPYT, XOpAa 1 TUaMeTp, X CBOMCTBA. B3auMHoe pacnosioxeHue
OKpy’)kHOCTH U Tipsimol. KacatenbHas M cekymias K OKpPYKHOCTH. OKpPY>KHOCTb,
BIIMICaHHAas B yroJi. BniricanHas v onvcaHHasi OKpy>KHOCTH TPEYTroJIbHUKA.

8 KJIACC

UYetrpipéxyronpauku. [lapamnenorpamMm, ero npusHakd M CcBOMCTBa. YacTHbIe
Clyyad mapaiesiorpaMmMoB (TIPsIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €& CBOHCTBA U  IPU3HAKHU.
[IpssmoyronpHas Tpaneuus.



Memoo yosoenus meduansl. Llenmpanvuas cummempusl.

Teopema @aneca u meopema o nponopyuoHanbHulx ompeskax. CpeaHue JIMHAN
TPEYTOJbHHUKA U Tpaneuuu. [{enmp macc mpeyonvHuKa.

llooobue mpeyeonvrukos, Koagppuyuenm nooodus. Ilpusnaxu nooobus
mpey2oabHuKos. [IpuMeHeHne mo00us TP PEIICHUH MPAKTUYECKUX 3a]1a4.

CpoiicTBa miomaned reomerpuyeckux ¢uryp. DopMmynsl [ IUIOUIAAU
TPEyToJbHHUKA, MapajienorpamMmma, pomba u Ttpanenuu. OTHOIIEHWE IUIOMIAEH
MoJ00HBIX GUryp.

Beruuciienue 1iomaned TPEyroJbHUKOB U MHOTOYTIOJIBHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. [Ipumenenue reopemsl [ludaropa npu pemeHnn NpakTUIECKUX
3anad. CHHYC, KOCHUHYC, TAaHT€HC OCTPOTO YIJIa HOPSIMOYTOJBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO. TpUroHOMETpruYecKrue (QyHKIMHU YIIIOB
B 30°, 45° u 60°.

BnucanHbIe ¥ LIEHTpPaJbHBIE YIJIbl, YTOJI MEXKAY KacaTeIbHOM M XOPAOW. YTJIbI
MEXIy XOpJaMH M CEKylUMMU. BrIucaHHbIE W ONUCAaHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxenue AByX oOkpyxkHocted. Kacanme oxpyxknocrteit. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurec yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOX1ecTBO. DOpMyIbI MpUBEIEHNUS.

Pemenue tpeyronbHukoB. Teopema KOCMHYCOB U TeopemMa CHHYCOB. Perienue
PAKTUYECKUX 33124 C UCIIOJIb30BAHHEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosanue noooous. Ilooodue coomeemcmeenHbix 31eMeHMO8.

Teopema o npoussedenuu ompe3Kos xopo, meopemvl 0 NPOU3EeOeHUU OMPE3KO8
CeKyujux, meopema o Keaopame KacamebHOl.

Bektop, gnumHa  (MOAyJb)  BEKTOpa,  COHAIpPABJICHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO HAMpPaBICEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalid HaJ BEKTOpaMH. PasnokeHWe BEKTOpa MO JIBYM
HEKOJUTMHEAapHbIM BekTopaMm. Koopaunatel Bektopa. CkansipHOe MNPOHU3BEICHUE
BEKTOPOB, MPUMEHEHUE JJIs1 HAXOXK/CHUS JJIMH U YTI0B. /[eKapTOBBI KOOpAWHATHI Ha
IUIOCKOCTU. YpaeHeHus npsamolti W OKPYXKHOCTH B KOOpJWHATAX, IEPECEUCHUE
OKPY’KHOCTEM U mpsAMBIX. Merox KoopauHaT M ero npumeHeHue. llpaBuibHbIE
MHOTOYTONbHUKU. JlnmnHAa OKpyXkHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYHCIICHUE JITMH AYT OKpYyKHOCTeH. [nomaas kpyra, cekropa, cerMmeHTa.

Heuoicenus nrockocmu u GHympeHHue cummempuu guayp (InemeHmapmbvie
npeocmasnenus). Ilapannenvrwiii nepenoc. Ilosopom.

«BEPOSATHOCTDb U CTATUCTUKA» 7-9 KIIACChI
7 KJIACC

[IpencraBnenne NaHHBIX B BUJE TaOMUIl, nuarpamm, rpadykoB. 3aroJHEHUE
Ta0JIuUl, YTEHUE U MOCTPOEHUE NUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYT'OBBIX).
Utenue rpauKoB peayibHbIX MpoiieccoB. 3Bneuenue nHbopmManuu U3 gaarpamm u
Ta0JIuUI, UCTIOJIL30BAHUE U UHTEPIPETAIUS JAHHbIX.



OnucartenbHas CTAaTUCTHKA: CpelHee apu(MeTHYecKoe, MeJIHaHa, pa3max,
HauOoJbIllee W HaWMMEHbIIEe 3HAYCHUS HaOopa 4YHUCIOBBIX JAaHHBIX. [Ipumeps
CIy4alHON M3MEHYUBOCTH.

Cryuaiinwiii akcnepumenm (onvlm) u caydaiinoe coowvimue. Beposmuocms u
yacmoma. Ponb Manoeeposmuuix u npaxmuyecku 00CmMo8epHbuIX cOObLIMULL 8 NPUpPooe
u 6 obwecmee. Monema u uzparbHas KOCMb 8 MEOPUl 6ePOAMHOCEL”,

I'pagh, eepwuna, pedopo. Cmenenv eepuwunvl. Hucno pébep u cymmapmnas
cmenenv eepuiun. Ilpeocmaenenue o ceaznocmu epagha. Llenu u yuxner. I[lymu 6
epaghax. O6x00 epagha (3uinepos nyms). [lpedcmasnenue 06 opuenmuposanHom epaghe.

Pewenue 3aoau ¢ nomowwo epagos.

8 KJIACC

HpeI[CTaBJIeHI/IC JaHHBIX B BUJAC Ta6J'II/II_[, Auarpamm, I‘paq)I/IKOB.

MHO}KGCTBO, QJICMCHT MHOXXCCTBA, IHOAMHOXKCCTBO. OHepaHI/II/I Haza
MHO>XCCTBaMMH: 06’I)€JIHHGHI/IC, MMEPeCCYCHUC, AOIIOJITHCHUC. CsoiicTBa OHepaHHﬁ Hal
MHO>XCCTBaMMH: MMEPEMCCTUTCIIBHOC, COUCTAaTCIIBbHOC, pacipecacimTCIbHOC,
BKJIFOUCHUS. Vcmonb30BaHue I‘pa(bI/IIIGCKOI‘O MpCaACTABICHNUA MHOXKCCTB IJIA OIMMCAHHA
PCAJIBHBIX ITPOICCCOB U HBJ’IGHHﬁ, IIpyu pCIICHUU 3a1a4.

H3MepeHue pacceusarus OaHHbBIX. ﬂucnepcuﬂ u cmaHdapmHoe OMKJIOHEeHUe

YuCn08bIX HAbopos. [uazpamma pacceudanus.

DOnemeHTapHble COOBITUA  ciy4daiiHoro ombiTa. CliydailHble  COOBITHS.
BepositHocTr coObITH. ONBITH ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU.
Crnyuaiinblii BbIOOp. CBSI3b MEXy MAJIOBEPOSTHBIMU M MPAKTUYECKHU JOCTOBEPHBIMHU
COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea depesbes: eOUHCMEEHHOCMb NYMuU, CYUWecmeos8anue aucadell
BEPUIUHDBL, CBA3b MENCOY YUCIOM BepWUH U Yuciom pébep. llpasuno ymHONMCEHU.
Pewenue 3a0au c nomowwio epagos.

IIpomueononosicnuvie  coovimus. quaepamma Dinepa. ObveduneHue u
nepeceuenue  coovimuil. Hecoemecmuvie  cobvimus.  Dopmyna  crodxceHus
geposimuocmei. Ycnosnas eeposmuocms. Illpasuno ymmuoowcenusa. Hezasucumvle
coovimusi. [Ipeocmasnenue sxcnepumenma 6 6ude oepesa. Pewenue 3aoau ma
HAaxXooicOeHue 8eposmHOCmell ¢ NOMOWbI0 Oepesa CAyYauHo20 3KCnepuMenmd,
ouazpamm Junepa.

9 KJIACC

[IpencraBienne TaHHBIX B BUJIEC TAOJIUII, TUAarpaMm, rpaukoB, HHTEPIIPETAIIHS
TaHHBIX. UTeHHE U TOCTPOCHHE TAOHII, TUarpaMm, TpaQUKOB MO peaTbHBIM JAHHBIM.
[lepecranoBku u dakropuan. CodeTaHus W YHUCIO COYCTAHUU. TpeyeonbHuK
llackans. Pemienue 3aiad ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.
Teomempuueckas eeposmuocmo. Cnyuatinwlii 66100p MouKku U3 Queypvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 02U OKPYHCHOCHU.
UcneiTanue. Ycenex u Heynada. Cepust ucnblTaHuil 10 niepBoro ycnexa. Cepus



ucneiTannii bepuynu. BepositTHocT coObITHI B cepuM ucnibiTaHui bepHyu.
CnyvailHass BeIMYMHA W PACHPENEIICHHE BEpPOSATHOCTENW. Martemartnyeckoe
OoXuaaHue u qucnepcus. Ilpumepsl MaTeMaTUUECKOr0 OKUAAHUS KaK TECOPETUYECKOTO
CpPEHETr0 3HAYCHUS BEJIUUYUHBI. MaTeMaTUUEeCKOE 0KUIAHUE U JUCTIEPCUS CIYYalHOU
BEJIMYMHBI «YHUCIJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyum».
[Tonsitue o 3akoHe OosbiKX uuceln. V3MepeHue BEpOSITHOCTEH € MOMOIIBIO
yacToT. PoJib 1 3HaUeHue 3aKoHa OONBIIKUX YUCEI B IPUPOJAE U OOIIECTBE.

IIJTAHUPYEMBIE PE3VJIbTATHI OCBOEHMA YYEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBalMsl K OOYYEeHHIO MaTeMaTHKe W IIeJICHANpPaBICHHONW I03HABaTEIbHOU
NESATENbHOCTH;

MOBBIIICHUE YPOBHSI CBOEM KOMIETEHTHOCTH 4YE€pe3 MNPAKTUYECKYIO AESATEIbHOCTD,
TPEOYIOIIYI0 MaTeMaTUYECKUX 3HAHUH, B TOM YHCJIE yYMEHUE YYUThCA Y JAPYTUX
JIIOCH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CUTYallMIO, OBITh TOTOBBIM JICMCTBOBATH B
OTCYTCTBHE TapaHTUM ycCrexa;

cnocobHocTh oOyyvaromuxcsa ¢ 3[1P k oco3Hanuio cBoux AehUIMTOB U MPOSBICHUE
CTPEMJICHUS K UX IIPEOIOJICHUIO;

CIIOCOOHOCTh K CAaMOPa3BUTUIO, YMEHHE CTAaBUTDh JOCTHXKUMBIE 1IEJIH;

yMEHHE pas3inyaTh yuyeOHbIE CHUTyalldd, B KOTOPBIX MOXHO JEHCTBOBAThH
CaMOCTOSITEIbHO, W CUTyallUW, TJ€ CJEeAyeT BOCIIOJIb30BaThCSA CIPABOYHOU
uHbOpMaIIMe UK APYTUMH BCTIOMOTaTEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh MIEPEHOCUTH MOIYYSHHBIE B X0/1€ 00yUYEeHUS 3HAHUS B aKTyaJIbHYIO
CUTYaluIo (MPU PEIICHUN KUTEHCKUX 3a71a4, TPEOYIOIMNX MaTeMaTUYECKUX 3HAHUN );
CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSAX M MPABUIAX MPOBEICHUS
IIPOMEKYTOYHOW U UTOTOBOM aTTECTAINM;

OBJIaJIeHWE OCHOBaMH ()MHAHCOBOM IrPaMOTHOCTH.

METAINPEIMETHBIE PE3YJIBTATHI

Osnadenue yHugepcatbHbIMU YUeOHbIMU NO3HAGAMETbHOIMU 0CUCMEUAMU:
YCTaHaBIIUBAaTh NPUYMHHO-CIIEICTBEHHbIE  CBA3M B XOJI€ YCBOCHMS
MaTeMaTH4eCKOro MaTepuarna;

BBISIBIISITH IEDUIUT JAaHHBIX, HEOOXOMUMBIX JUIsl PEIICHHS MOCTaBICHHOW3aauH;

C TIOMOIIBIO YUUTEIISI BEIOMPATH CIIOCO0 PENICHHS] MaTeMaTHIECKOM 3a1a9n
(cpaBHUBATH BO3MOXHBIE BApUAHTHI PEIICHUSA);

MIPUMEHSATH U peoOpa3oBBIBATH 3HAKU W CHUMBOJIBI B XOJAE PpEIICHUS
MaTeMaTH4eCKUX 3a]1a4;

YCTaHABIUBATh UCKOMOE U JIAHHOE MPU PEIICHUH MAaTEeMaTUYECKOU 3aa4H;

MIOHUMATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUAOB U (popM
MpeCTaBICHNUS;



WTIOCTPUPOBATH peIlaeMble 3aJ1aui rpapuueckuMu cxeMaMu; 3pPeKTUBHO
3alIOMUHATh U CUCTEMATU3UPOBATH HH(OPMALUIO.

HOHUMAMb U UCHOJIB306AMb MAmMeMamuiecKue cpeocmea HaznaoHocmu (cpaguxu,
ouazpammol, maoauyvl, cxemvl u O0p.) 014 UIIIOCHMPAUUU, UHMEPNPemayuu,
apzymenmayuu. Ognadenue YHUBEPCATbHHIMU YYEOHLIMU KOMMYHUKAMUEHHIMU
oelicmeuamu:

OpPraHU30BBIBATh yuye€OHOE COTPYIHUYECTBO W COBMECTHYIO NESITEIBHOCThH C
YUHUTEJIEM U CBEPCTHUKAMU B MPOIECCE PEIlICHUs 3a]1ay;

B3aUMOJICHCTBOBATh U HAXOJUTh 00IIHE CIIOCOOBI pabOThI, pabOTaTh B TPYIIIE:
HaxXOJUTh oOOIllee pelIeHre W paspeniaTh KOH(PIUKTBI HAa OCHOBE COIJIACOBAHUS
NO3UILIUKA U Y4ETa UHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTUPOBATH
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3ZHUKHOBEHHE KOH(JIUKTOB MPH HAJIUYUU PA3HBIX TOYEK
3peHHs] U pa3peliaTh KOH(IMKTHI Ha OCHOBE y4€Ta WHTEPECOB M TMO3MIIMH BCEX
Y4aCTHUKOB;

apryMEHTHPOBATh CBOIO TMO3HMIIMI0 W KOOPAUMHUPOBATH €€ C TO3UIHMSIMU
napTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOINETr0 PEIICHHS B COBMECTHOMU
NeSATeIIbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh PAaOOTHI, JOCTUTaTh KAYECTBEHHOTO pe3yibTaTa U
KOOPJIMHUPOBAThH CBOM JACHCTBHS C APYTUMU YJIC€HAMU KOMaH/IbI,

OILICHMBATh KQYECTBO CBOETO BKJIaJla B OOLIUH MPOIYKT.

Osnadenue ynugepcanvbHbIMu y4eOHbIMU PECYIAMUGHBIMU OCHUCMBUAMU:

CTaBUTH 1LI€TH, BHIOUPATH U CO3/1aBATh AJITOPUTMBI JIJIsl pEIICHUS] Y4eOHBIX
MaTEeMaTUYECKUX MPoOIieM;

IJIAHUPOBATh U OCYUIECTBIIATH AESITENBHOCTh, HAIIPABIECHHYIO HA PEUICHUE
3a/1a4 UCCIIEI0BATENbCKOrO Xapakrepa.

dbopMynupoBaTh W yAEPKUBATH Yy4EOHYIO 3a7ady, COCTAaBIATh IUIAH U
MOCJICIOBATEIBHOCTD JICMCTBUIM;

OCYIIECTBIISITh KOHTPOJb MO 00pa3ily ¥ BHOCUTh HEOOXOAMMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIECC U Pe3yJbTaT yueOHOM MaTeMaTHIECKOM
NEeATENbHOCTH;

aJICKBaTHO OILICHUBATh MPABMJIBHOCTD WU OIMTMOOYHOCTH BBIMIOJTHEHUS YUeOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOXXHOCTH €€ PEIICHHUS;

CIMYaTh CIOCO0 NEWCTBHS M €ro pe3ysbTaT C 3aJaHHBIM STAJOHOM C IEIBIO
OoOHapyXEHUS OTKIIOHEHWH W OTJIMYHMH OT dTajoHa.

IpEeABUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PELICHUH y4eOHOU
3a/1a4u;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbLI JOCTUTHYT TpeOyeMblil pe3yibTaT
NEeATEeNIbHOCTH, OMPEAENSITh MO3UTHUBHBIE M3MEHEHMS] M HalpaBli€HUs, TpeOyrolue
JnajabHenIen paboThl;

PETYIHPOBATH CIIOCOO BBIPAKEHUS IMOITUH.

HNPEAMETHBIE PE3YJIBTATDBI

5 KUIIACC



Yucna u évtuucnenusn

OpHeHTHPOBATHCA B MOHATUAX U OTIEpUPOBATh Ha 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C HATYpaJbHBIMU YUCIaMU, OOBIKHOBEHHBIMU U JECATUUYHBIMU JPOOSIMHU.
CpaBHUBATH U YNOPSOUYUBATH HATYPAJIbHBIE YMCIIA, CPABHUBATH B IPOCTEUIINXCITyHasiX
OOBIKHOBEHHBIE JIpOOU, 1eCATUYHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPJUHATHOW (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM W M300pa)kaTh HATypalibHbIE YMCJIa TOUYKAMU HAa KOOPJAMHATHOM (YHMCIIOBO)
npsiMoi. BBITONHATE apudMeTHdyeckue AEUCTBUS C HATypaIbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIINX COydasiX. BeIMOTHATH MPOBEPKY, MPUKUAKY
pe3ynbrara BeluyucieHuit. OKpyriasTe HaTypaibHbIE YHCIIA.

Pewenue mexcmogwix 3a0au

Pemate  TexcToOBble 3aJaudM  apUPMETHUECKHMM CHOCOOOM M C  TOMOIIBIO
OpraHM30BaHHOTO KOHEYHOro rmepedopa BceX BO3MOXKHBIX BapHaHTOB (IIpHU
HEOOXOJMMOCTH C Hampapisomeid nomomplo). Pemartes 3amaum, coaepkaiue
3aBUCUMOCTH, CBS3bIBAIOIIME BEJIMYMHBI: CKOPOCTb, BpPEMsI, pAaCcCTOSHUE; IIEHa,
KOJIMYECTBO, CTOMMOCTHb (IIPU HEOOXOAMMOCTH C HCHOJIB30BAHHEM CIPABOYHOMN
uHpopmanuu). VMcnonp3oBath KpaTKue 3alMCH, CXEMbl, TaOJUIbl, 0003HAYCHUS MPH
pemiennu 3agad. [loib30BaThCS OCHOBHBIMU EIUHUIIAMU U3MEPEHHUS: LIEHBI, MAacChl;
PacCTOSIHUSI, BpEMEHHU, CKOPOCTH; BhIpa)aTh OJHHU €IWHUIII BEJIUYUHBI Yepe3 JIpyrue
(mpu HEOOXOIMMOCTH C OHOpOMl Ha crhpaBouHylo uH(popmainuio). l3Bnekars
uHbOpMaIIMIO, TMPEACTABICHHYI0 B Tabiuile, Ha CTOJNOYATOM  JIuUarpamme,
UHTEPIPETUPOBATh NPEACTABICHHBIE [1aHHBIC, UCIIOJIb30BATh [IAHHBIE IPU PEUICHUU
3a/1ad.

Haznaonan ceomempusn

[Tonb30BaThCS TEOMETPUUYECKUMU TMOHATUSMH: TOYKA, MpsiMasi, OTPE30K, JydY, YIod,
MHOTOYTOJIbHUK, OKPY>KHOCTh, KpyT. [IpuBOIUTE mpUMeEpbl 0OBEKTOB OKPYKAIOIIETO
Mupa, HUMemuX (OpMy H3YUYEHHBIX TreoMmeTpuyeckux ¢uryp. Mcnons3oBaTh
TEPMHUHOJIOTHIO, TIPH HEOOXOIUMOCTH IO BU3YaJIbHOW OMOpE, CBSI3aHHYIO C YIJIAMH:
BEpIIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMH: yTOJ, BEpIIMHA, CTOPOHA, JUArOHAIb; C
OKPYXHOCTBIO: PaJNyC, TUAMETP, LIEHTP.

N300pakath wu3ydeHHBIE TeOMEeTpHueckue (Urypbl Ha HEIWHOBAHHOW U
KJIeTYaTON OyMare ¢ MOMOIIBIO ITUPKYJIS U TUHEHKHU (TTOCIIe COBMECTHOTO aHAIH3a).

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IMOMOUIBIO
JUHEWKHU, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3a/IaHHOTO
paamyca.

Hcnonp3oBaTh CBOICTBA CTOPOH M YIJOB MPSIMOYTOJbHUKA, KBajpaTa JJsl UX
MOCTPOEHMSI, BBIYUCIICHUS TJIOMIAIN U TIEPUMETPA.

Beruucnars mepuMmeTp ©W IUIOMAAL KBaApara, MPSIMOYTOJbHHKA, (QUryp,
COCTaBIICHHBIX W3 TPSIMOYTOJIBHHKOB, B TOM uucjie (uryp, u300pakEHHBIX Ha
KJIeTYaToON Oymare.

[Tonb30BaThCs OCHOBHBIMM METPUYECKUMU E€IWHHUIIAMU W3MEPEHUS JIUHBI,
IJIOIIA/IN; BBIPAXKATh OJJTHU €IMHULIBI BEIMUUHBI Yepe3 apyrue (mpu HeoOXOAUMOCTH C
OMOpOI Ha CIIPAaBOYHYIO0 HH(POPMAIIHIO).

Pacno3naBats napauienenumnen, Ky0, UCIOIb30BaTh TEPMUHOJIOTHUIO: BEPIIUHA,



pedpo rpaHb, U3MEPEHUsT; HAXOAUTh U3MEPEHUSI apajulesienuIena, Kyoa.

Boeruncnares 00b€M KyOa, mapajuienienuiena Mo 3aJaHHbIM H3MepeHusiM (C
OMOpON Ha aArOpUTM Y4YE€OHBIX JCHCTBHUI), MOIB30BATHCS EIUHUIIAMH H3MEPECHUS
o0BEMa.

PemaTe HecHOXHBIE 3a/layd Ha H3MEPEHHE TE€OMETPUUYECKHX BEJIMYMH B
MPAKTUYECKUX CUTYaUUsX (Ip1 HEOOXOAUMOCTH C BU3YyalIbHOU OMOPOi).

6 KJIACC

Yucna u évluucnenus

OpueHTHPOBATHCA B MOHATHUSAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMHUHAMM,
CBS3aHHBIMHM C PA3JIMYHBIMM BUJAMHU YHUCEI M CIOCOOAMHU UX 3alUCH, NEPEXOAHTh
(ecyii 3TO BO3MOKHO) OT OJTHOM (POPMBI 3alKUCH YUCIIA K IPYTOM.

CpaBHUBATh U YNOPSAIOYMBATH IIEJIbIE YKCIIa, OOBIKHOBEHHbBIE U JI€CSITHUYHBIC
IpoOu, CpaBHUBATH YKCIIA OJJHOTO U Pa3HbIX 3HAKOB.

BoimonHaTs apudgmeTniyeckue 1eHCTBUS C HATypalTbHBIMU U LEJIBIMU YHCTIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JTPOOSIMHU, MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIaAMHU.

BbruucisaTh 3Hau€HUs: YUCTOBBIX BBIPAKEHUH, BBITIOIHATh TPUKUIKY U OLEHKY
pe3ysibTaTa BBIUMCICHUHN; BBIMOJHITH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX TCHUCTBUM.

CoOTHOCUTH TOUYKY HAa KOOPAMHATHOM MPSMOW C COOTBETCTBYIOLUM €1 YHCIOM
1 1300paxaTh Yrcia TOYKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJYJIb YHUCIIA.

COOTHOCUTH TOYKM B MPSAMOYTOJBHOW CHCTEME KOOPAMHAT C KOOPAWHATAMU

ATOU TOYKH.
OKpyIJISITh HENble 4YHClIa U JIeCATHYHBIC Apodu (mo oOpasiy), HaxXOoauTb
IPUOJIMKCHHS YUCE.
Yucnosewvie u OyKkeeHHbLE LIPANCEHUSA
OpueHTHPOBATHCA B MOHATHUSAX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHU C 3aMKCHIO CTETICHH YKCIIa, HAXOIUTh KBaJpaT U KyO uncia, BEIYUCIATD
3HAYEHUS TPOCTEMIINX YNCTOBBIX BBIPAKEHUH, COAEPIKAIIUX CTEIEHHU.
[Tonp3oBaThCs MpHU3HAKAMU JEIUMOCTH (TIpU HEOOXOAMMOCTH C OMOPOM Ha
aJrOpUTM MpaBuUia), paCKJIaIbIBaTh HATYpPaJIbHbBIE YUCIIA HA MPOCTHIE MHOMKUTEH.
Tlonv306amucsa macuimabom, COCTaBISATh MIPOTIOPITMHN U OTHOLIICHUSI.
Hcnonb3oBaTh OyKBBI AJi1 0003HAUCHUS YUCEN TMPHU 3aIUCH MATEeMaTHUYECKUX
BBIDOKEHUM, HAXOJUTh 3HAYCHUS OYKBEHHBIX  BBIPAKCHHM,  OCYIIECTBISS
HEO0OXOIMMbIE TIOJCTAHOBKM W TIpeoOpa3oBaHus (C OMOPON HA aNTOPUTM Y4eOHBIX
TEUCTBUN).
Haxonnts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pewenue mexcmosuix 3a0au
PemaTes MHOTOIIArOBHIE TEKCTOBBIE 3a/aydl apU(PMETHYECKUM CIIOCOOOM C
OMOPOW HA BOITPOCHBIM IIAH.
Pemate IIPOCTEHUIIINE 3aJ1a4u, CBSI3aHHbBIE c OTHOLLEHUEM,
MPONOPIHUOHATILHOCTIO BEJIMYMH, MPOIEHTAMU; pElIaTh TPU OCHOBHBIE 3aJa4yd Ha



JpOOU U MIPOIICHTHI.

Pemrare 3amaum, comepkamue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIWYUHBIL:
CKOPOCTb, BPEMS, pACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIILHOCTD,
BpeMsi, 00bEMa paboThl, UCHIOJB3Ys ApU(PMETHUECKHE TEUCTBHS, OLIEHKY, IPUKUJIKY;
MOJIB30BATHCS €AWHULIAMHU U3MEPEHUS COOTBETCTBYIOLIMX BEIUYHUH.

CocTaBisaTh OyKBEHHbIE BBIPAXKEHHUSI 110 YCIOBUIO 3a/1a4M MOCJIE COBMECTHOTO
aHau3a.

N3Bnekars wHOpManuio, MNpeACTaBICHHYIO B TaOnuiax, Ha JMHEHHOMH,
CTONOYATONM WM KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATh MPECTaBICHHBIC
JAHHBIE; UCIIOJIB30BATh JAHHBIE PU PEIICHUHN 3a1a4.

[IpencraBnars nHGOPMAIUIO C MOMOILBIO TAOIHI], TUHEHHON U cTONOUYATOM
JUarpamm.

Hacnaonan ceomempusn

[IpuBoauTh npuMepbl OOBEKTOB OKPYXKAIOLIEro MHpa, HUMEIIHX (popmy
U3YYCHHBIX T'€OMETPUYECKHX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, MNPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N3006paxkath ¢ MOMOIIBIO UPKYJIS, JIMHEWKH, TPAHCTIOPTUPA HA HETUHOBAHHOM
U KJIETYaTOM OyMare u3y4eHHbIE TNIOCKHE TeoMeTpruieckue GUrypsl 1 KOHQUTypaluu,
CUMMETPHUYHBIE (PUTYPBHI.

Nmers mnpencraBieHMe O TE€OMETPUUYECKUX TMOHSITHUSX: PaBEHCTBO (uryp,
CUMMETpPHSI, OCb CAMMETPHUU, LIEHTP CUMMETPHUH.

HaxonuTe BEIMYMHBI YIJIOB U3MEPEHUEM C MTOMOUIBIO TPAHCIIOPTUPA, CTPOUTH
YIJbl 3aJJaHHOM BEJMYMHBI, MOJIb30BAThCS MPH PEMIEHUU 3aJay TpagyCHOW Mepoit
YIJI0B; PAaCIlO3HABATh HA YEPTEXKAX OCTPBIN, MPAMON, pa3BEPHYTHIN U TYHOU YIJIBL.

Boluncnate MIMHY JIOMaHOW, NEPUMETP MHOTOYTOJIbBHUKA, I0JIb30BaThCS
€IUHULIAMHU U3MEPEHUS JIJIMHBI, BBIPAXKATh OAHU €IWHULIBI U3MEPEHUS JJIUHBI YEPE3
IpyrHe.

HaxonuTte, ncnonb3yst 4epTEKHbIE HUHCTPYMEHTHI, PACCTOSIHUSA: MEXKIY ABYMS
TOYKaMH, OT TOYKH JI0 MIPSMOU, JUTMHY TyTH Ha KBAaJpaTHOU CETKE.

Boruucnares  miiomanb  QUryp, COCTaBICHHBIX U3  MPSMOYTOJIBHHUKOB,
MCIIOJIb30BaTh pa30UeHNe Ha MPSAMOYTOJILHUKH, HA paBHBIC GUTYPHI, TOCTPAUBAHUE JIO
MPSIMOYTOJIbHUKA; MOJb30BaTbCS OCHOBHBIMU €AMHULAMH HU3MEPEHUS IUIONIAIH;
BBIPAXKATh OJTHUA €IUHUIBI U3MEPEHUS TUIOIIAAN Yepe3 Apyrue (Mpu HEOOXOIUMOCTH C
OTIOPOi HA CITPABOYHYIO HHPOPMAIIUIO).

PacriozHaBaTh Ha MOJENSIX W M300paKEHUAX NHUPAMHUIY, KOHYC, HWIMHJIP,
MCITIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300paxkath Ha KJI€TYATOM Oymare mpsMOYTOIBHBIN MapajuIeIeTUIeI.

Boluncnsate 00bEM IPSIMOYTOJIBHOTO MapajuieNienunena, Ky0da, MoJib30BaThCs
OCHOBHBIMHU €JIMHUIIAMH W3MEpPeHUs 00BhEMa; BBIPAXKATh OJHU CIUHUIIBI U3MEPCHUS
o0BéMa yepe3 apyrue (C ormopoi Ha CPaBOYHYIO HH(OPMAITHIO).

Pemiate HecnokHble 3aayM HA HAXOXKIAEHHUE T€OMETPUUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTyalusax (Ipu HEOOXOJUMOCTHU C BU3yalbHOI OMOpPOil).

«AJiredopa»



7 KJIACC

Yucaa v BbIYMCICHUS

BoinonusaTh, couerass yCTHbIE M THUCbMEHHBIE MNPUEMBI, apumMeTuyecKue
JEHUCTBUS C PAITMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HadeHHs YKCIOBBIX BBIPAKEHUN; MPUMEHITh Pa3HOOOpa3HbIE
criocoObl ¥ TPUEMBI BBIUMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUM, COAEpIKaIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT OnHOM (GOPMBI 3alUCHU YHUCEN K JIpyroil (mpeoOpa3oBbIBaTh
JECATUYHYIO  JpOObB OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JICCSITHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JAECATHYHYI0 IpoOb). CpaBHUBaTH M YHOPSAI0YUBATH
palMoHaNIbHbIE YHCTIA.

OKpyrJsTh yncna.

BrINOMHATh TPUKHUIKY U OLIEHKY PE3yJbTaTa BBIYMCICHUHN, OIEHKY 3HAUYCHHI
YHUCJIOBBIX BBIPAKEHUH.

BrInonHsATh AEHCTBUSI CO CTETICHSIMU C HATYPaTbHBIMU MOKa3aTeISIMU (C OTIOPOH
Ha CIIPaBOYHYIO UH(POPMAITHIO).

[IpuMeHsTh IPU3HAKU JIETUMOCTH, PA3JIOKEHNE Ha MHOKUTEIIN HAaTYPaTbHBIX

YuCell.

Pemate mpocreiiiirie TPaKTUKO-OPUCHTHUPOBAHHBIC 3aJlaud, CBS3aHHBIC C
OTHOLIEHWEM  BEJIWYUH,  MPONOPLUHUOHAIBHOCTBIO  BEJIWYWH,  [POIECHTAMHU;
UHTEPIPETUPOBATH PE3YJIbTATHI PELICHUS 3a/1a4 C YYETOM OIPaHUYEHUN, CBSI3aHHBIX CO
CBOICTBaMU paccMaTpUBAEMbIX OOBEKTOB.

Anzedpauueckue svlparxcenus

OpueHTHpOBaTbCA B TOHATUSIX M ONEpUPOBATh Ha ©0a30BOM ypOBHE
anreOpanyecKol TePMHUHOJIOTUEH U CHMBOJIMKOM.

Haxonute 3HaueHusi OYyKBEHHBIX BBIPOKCHUM TPH 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BrimonHaTh mpeobpa3oBaHus 1€JI0T0 BhIpaKEHUSI B MHOTOWICH MPUBEICHUEM
MOT00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJHOYJIEHA HAa MHOTOYWIEH M MHOTOWIeHa Ha
MHOTOWICH, IPUMEHSTHh (POPMYJIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH (C Omopoi
Ha CIPaBOYHYIO HH(POPMAITHIO).

OcyiecTBasATh pa3ioKEHWE MHOTOYJIEHOB HAa MHOXKHUTEIM C TOMOUIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHTENS, TPYIITUPOBKU CIIAraeMbIX, PUMEHEHUS
(dbopMyIT COKpAIEHHOTO YMHOXKEHUS (C OMOPOI Ha CIIPaBOYHYIO HH(DOPMAITHIO).

[TpuMensTh Npeodpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX IPEAMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTENSAMM JJIS
mpeoOpa3oBaHus BRIPAKEHHH (C OMOPOI HAa CIPABOYHYIO0 HH(POPMAITHIO).

Ypaenenun u nepasencmea

Pemiate nuHEHHBIE ypaBHEHUSI C OAHOM NEPEMEHHOM, MPUMEHSS IMpaBuia
nepexojia OT UCXOJHOTO YPaBHEHUSI K PABHOCHIIBHOMY emy. [IpoBepsiTh, sBiseTcs Jiu
YHUCJIO0 KOPHEM YpaBHEHHUSI.



HwmeTs mpeacTaBieHne 0 rpaguueckux MeToax MpH PEelIeHUH JIMHEHHBIX
YPaBHEHUU U UX CUCTEM.

[lonOGupate mnpuMepsl Tap 4YHCEN, SBISIOUIMXCA pPEIICHWEM JIMHEHHOTO
YpaBHEHUS C IBYyMS IEPEMEHHBIMH.

CTpouTh B KOOPIMHATHON TNIOCKOCTH TpaduK JIMHEHHOTO YPAaBHEHUS C IBYMS
MIEPEMEHHBIMH; MOJIB3YACH Tpa)KOM, PUBOAUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pemath cuctemMbl IBYX TUHEHHBIX YpaBHEHHUH C IBYMS MEPEMEHHBIMHU, B TOM
yuciie rpadudecku (C omopoil Ha aNrOPUTM YUEeOHBIX IEUCTBUN).

CocTaBasaTh (1MOCae COBMECTHOIO aHAJIU3a) U pellaTh JIMHEWHOE YPaBHEHHUE UITU
CHUCTeMYy JIMHEWHBIX YpaBHCHHH 110 YCIOBHIO 3aJa4d, WHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4 MOJyYeHHbIN Pe3ysbTar.

Koopounamowt u cpagpuxu. @yuxyuu

N300paxaTh Ha KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOLIUE 33aJaHHBIM
KOOp/AMHATAM, JTy4d, OTPE3KH, HHTEPBAJIbI; 3aITUCHIBATH YMCIIOBHIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPJIWHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIWHATaM;
cTpouTth rpaduku auHeHHBIX QyHKIMA. CTpouTs rpaduk Gyrkiwm y = KX + b.

OmucelBaTb € IIOMOIIBIO byHKIHI U3BECTHBIC 3aBUCUMOCTH MEXTY
BEeJIMYMHAMH (110 aJTOPUTMY Yy4eOHBIX JIEHCTBUM): CKOPOCTb, BpEMsl, PACCTOSHUE,
1IeHa, KOJTUYECTBO, CTOMMOCTh; TPOU3BOIUTEIIBHOCTD, BPeMsi, 00bEM pabOTHI.
HaxonuTh 3HaueHue PyHKIIUM 1O 3HAYCHUIO €€ apryMeHTa.
[Tonumare rpadudeckuii crnocod MpeacTaBiIeHUs W aHaidu3a HWHGOpPMAIUU,
U3BJICKATh U MHTEPIIPETUPOBATh HHPOPMAIHIO U3 TPaA()UKOB peaIbHBIX MPOIECCOB U
3aBUCUMOCTEH.

8 KVIACC

Yucna u evluucienus

Hcnonp3oBaTh HayalbHbIE MPEICTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
qyceNl JJIsi CpaBHEHHS, OKPYIJICHUS U BBIYMCICHUMN; HM300pa)kaTh NEWCTBUTEIbHBIC
YHYCJIa TOYKAMUA Ha KOOPJIMHATHOM MPSIMOU.

[IpumensaTy mOHATHE apUPMETUUYECKOTO KBaJIpaTHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHM, HWCIONB3Ys TPU HEOOXOAUMOCTH KaJbKYJSTOP; BBITIOIHSTH
MpocTelIue mpeoOpa30BaHUs BBIPAKCHUHN, COAEpXKAIIMX KBAJApPATHBIE KOPHH,
HCIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX M MAaJIbIX YUCET C TOMOIIBIO JCCATUYHBIX
npoOeii u crerneHeit uncia 10.

Anzeopauueckue svlparxcenus

[IpuMeHsAT, TOHSATHE CTENEHM C LEeNbIM  I0Ka3aTeleM, BBINOJHATh
npeoOpa3oBaHusl BBIPAKECHUM, COAEPXKAIIMX CTETCHH C IEBIM ToKaszareneM (C
MCIIOJIb30BAaHUEM CITPABOYHON WH(GOPMAITUH).

BbINONHATh HECNOXHBIE TOXJACCTBEHHbIE MPEOOPa30BaHUS PalMOHATBHBIX
BBIpaQ)KEHUU HAa OCHOBE MpaBWJI JECUCTBUI HAJ MHOTOWIEHAMU U aireOpanyecKuMu
JTPOOSIMH.

PacknaapiBaTh KBaApaTHBIA TPEXUWICH HA MHOKUTEH.



[IpumeHsATs npeoOpa3oBaHUs BBIPAXKEHUM U PEIICHUs PA3NIMYHBIX 3a7a4 U3
MAaTEMAaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIBHOU IIPAKTUKHU.

Ypaenenusn u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C MCIOJI30BAaHUEM CIIPABOYHOM
uH(popMaIMi) U palMOHaJbHbIE YpaBHEHUS, CBOJSIIMECS K HUM, CHUCTEMBI IBYX
YPAaBHEHUU C IBYMS IIEPEMEHHBIMHU.

IIpoBOAUTE IPOCTENILINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
qyclie ¢ NPUMEHEHHEM TIpaduyecKux NpeAcTaBleHUl (yCTaHABIUBAThb, MUMEET JIH
YpaBHEHHE WJIM CHCTEMAa YpPaBHEHUU pEIICHUs, €CIM HUMEET, TO CKOJbKO, M Tp.) C
OTIOpPOH Ha aITOPUTM y4EOHBIX JEHCTBUIA.

[lepexoauTh OT cioBecHOM (OPMYIUPOBKU 3a7aud K €€ anredpanyeckoin
MOJEIM C T[IOMOIIBIO COCTABJIICHUS YpPaBHEHMS WM CUCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IT0Jy4YEHHbIN pe3yJibTar.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHMS, OLICHKU; pellaTh
JMHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CUCTEMBbI; AaBaTh rpapUUecKyIo
WJUTIOCTPALIMIO MHOXECTBA PELLICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu

OnepupoBath Ha 6a30BOM ypoBHE (YHKIIMOHAJbHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMs); OMpENeNsiTh 3HAaYeHUE (PYHKIUMU MO 3HAYCHUIO
aprymMeHTa; OnpeAessaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

CrtpouTh rpad UKy dNIeMEHTapHbIX (GYHKIUN BUJA , OUCHIBATL CBOMCTBA
YUCJIOBOM (DYHKITUU 1O €€ TpaduKy.

9 KJIACC

Yucna u evluucienus

CpaBHUBAThH U yHOPAIOYMBATH PALlMOHAJIbHBIE U UPPALIMOHAJIBHBIC YUCIIA.

Brimonnats apudmernueckue NeUCTBUS ¢ pallMOHAIBHBIMU YUCIIAMH, COYETasI
YCTHbIE W MHUCBMEHHBIE MPUEMBI, BBINOIHATH BBIUYKCICHUS C HPPALHUOHAIBHBIMU
YUCIIAMHU.

Haxonuts 3HaueHHs CTENEHEN ¢ NEIbIMU NOKA3aTEISIMA U KOPHEW; BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKECHHUIM.

OKpyryisiTh  ACHUCTBUTENIbHBIE YHWCIA, BBINOIHATH MPUKUAKY pe3yibTaTa
BBIYMCIICHUH, OLIEHKY YHUCJIOBBIX BBIPAKEHUM.

Ypaenenun u nepasencmea

PemaTe nrHENHBIE M KBaJpaTHBIE YPABHEHUS, YPABHEHHUS, CBOSIINECS K HUM,
mpocTenme TpoOHO-palioHaTbHBIC YPaBHEHUS.

Pemate mnpocreiimme cUCTEMBI JBYX JMHEWHBIX YPAaBHEHUW C JBYMS
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS
JMHEWHBIM (110 BU3yaJIbHOM O1ope).

Pemiate mnpocreiiliine TEKCTOBbIE 3ajayd aiareOpanyeckuMm CrIocoOoM ¢
MIOMOIIBKD COCTABJIEHUSI YPABHEHUS WM CHUCTEMBI JBYX YPaBHEHUW C JByMs
[IEPEMEHHBIMMU.



IIpoBOAUTE IPOCTENILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
qyclie ¢ NPUMEHEHHEM TIpaduuecKux NpeacTaBieHUd (ycTaHaBIMBaTh, UMEET JIH
ypaBHEHHUE WA CUCTEMA YPAaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHEHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pEILlIEHUE HEPAaBEHCTB Ha YHUCJIOBOM IIPAMOM, 3alMCHIBATH PEUICHHUE C I[OMOILBIO
CHUMBOJIOB.

Pemate cucreMbl TMHENHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIFOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO; U300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
IIPSIMOM, 3alIUCHIBATH PELICHUE C IOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUM PA3JIUYHBIX 3a/1a4.

Dynkyuu

PacniozHaBaTh  (QyHKIMHM  HM3Y4YEHHBIX BHJIOB.

Apughpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apuMeTHUECKYI0 U TEOMETPUUYECKYIO MTPOTPECCUH MPU PA3HBIX
cnoco0ax 3agaHusl.

BbInoyHATS  BBIYMCIEHUS C  MCIOJAB30BaHMEM  QopMyn N-TO  4jeHa
apu(METHYCCKOH M TEOMETPHYCCKOW MPOrpeccHid, CYMMBI MEpBBIX N ujieHOB (C
OTOPO¥i HA CIIPABOYHYIO HHPOPMALIUIO).

PemaTe 3a1aun, cBsI3aHHBIE C YUCIIOBBIMH I1OCIIEIOBATEILHOCTSAMU, B TOM YUCIIE
3alayd U3 pealbHOM KU3HU (C HCIIOJIB30BAHUEM KaJIbKYJIATOPa, LHQPPOBBIX
TE€XHOJIOTHN)

«I'eomeTpus»
7 KIIACC

Pacrio3naBaTh n3ydeHHbIE T€OMETpHUUECKHE (DUTYPBI, OIPEIEISITh UX B3aUMHOE
pacmnoyiokeHne, M300paxkaTh TE€OMETpUYECKUE (UTYPBHI; BBIMOJIHATH YEPTEXKU IO
yCIIOBUIO 3aauu. VM3MepsTh JIMHEWHBbIE U YIJIOBbIE BEIWYUWHBI. Pemiath 3amaun Ha
BBIYKCIICHUE JJINH OTPE3KOB U BEJIMUUH YTJIOB.

JlenaTthb rpyOyI0 OLICHKY JJMHEWHBIX U YTJIOBBIX BEIMYMH MPEIMETOB B peaIbHOU
KU3HU, Pa3MEpOB MPUPOIHBIX OOBEKTOB. PaznmuyaTh pasmepbl 3THX OOBEKTOB TIO
nopsiiKy  BeaM4uHbl. CTpOUTh 4YepTeXKM K TEOMETPUYECKHM 3ajadaMm  (C
MCIIOJIb30BAaHUEM CMBICIIOBOHOMIOPHI: HABOAIINE BOIIPOCH! U/UITH aJTOPUTMa YIeOHBIX
JNEUCTBUI).

[Tonp30BaThCs MNpHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, MCIIOJIb30BaTh
MPU3HAKH U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBoaUTE  HOKA3aTENbCTBA  HECIOXKHBIX  I€OMETPUYECKHX  TEOPEM.

[Tonp30BaThCs MpHU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM MEJIMAHBI, TPOBEAEHHON K THIIOTEHY3€E MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUH TEOMETPUIECKIX 337124 (C UCIIOIb30BAHUEM 3PUTEITHLHON HATIISITHOCTH W/WITH
BepOaTbHON oOmopbl). OmnpenensaTh MapauieNTbHOCTh MPSMBIX C TIOMOIIBIO YTJIOB,
KOTOpble 00pa3yeT ¢ HUMHU cekymas. Omnpenensitb MNapayieIbHOCTh MPSIMBIX C
IMOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOYEK APYrON MPSIMOM.

Pemrats 3agaun Ha kinetyatoit Oymare. [I[poBOANTE BEIYUCIEHUS U HAXOAUTh YUCIOBBIE U
OYKBEHHbIC 3HAUEHMsS YIJIOB B TEOMETPUYECKHMX 3aJadyax C CyYMMOM YIJIOB
MHOT'OYTOJIbHUKOB, CBOWCTB  YIJIOB, OOpa30BaHHBIX MPU TEPECEUCHHH JIBYX



MapauIeNIbHbIX MPSIMBIX CEKYIIEH. Pemars mpakTHYeCcKue 3a/1a4i Ha HaX0XKJACHUE YTJIIOB.
HNmets npeacrapiieHue O MOHATUE TEOMETPUUECKOTO MECTA TOYEK.
DopMyJIMPOBATh ONPEACICHUS OKPYKHOCTHM WM Kpyra, XOpAbl U JIHaMETpa

OKPYKHOCTH, MOJIb30BAThCS UX CBOMCTBAMHU. YMETh NPUMEHSATH 3TU CBOMCTBA IIPHU
pELIEHNH 3a]a4.

OpureHTUPOBATHCS B MOHATUSX: OMMCAHHASA OKOJIO TPEYTrOJIbHUKA OKPYKHOCT,
LIEHTP ONMUCAHHOU OKpYXHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (hakTaMU O TOM,
YTO OUCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, UTO
CEpEIMHHBIE MEPIECHAUKYJISIPBI K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCA B OJHOM
TOUYKE.

OpueHTUpOBaTHCSI B TOHSATUSAX W OINEpPUpPOBATH Ha 0a30BOM YpPOBHE:
KacarelbHass K OKPYXKHOCTH, TeOpemMa O IMEPHEHAUKYJISIPHOCTH KacaTelbHOM |
paauyca, NIpoOBEAEHHOTO K TOUKE KaCaHHUS.

Nmers mpencraBiieHHE O NPOCTEUIIMX TE€OMETPUUECKUX HEPABEHCTB, HX
IIPAKTUYECKOM CMBICJIE.

[IpoBOAUTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHHS C MOMOIIBI LUPKYJIS U
JIMHEHKHU.

8KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUIBl  YETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
M0JIb30BAThCSI UX CBOMCTBAMU MPH PELICHUH T€OMETPUUYECKUX 3a7ay.

OpueHTUpOBaThCS B MOHSATHUM — TOYKM NEPECEUEHUsS MEIHAH TPEyroJbHHKA
(1eHTpa Macc) B pelieHuu 3a/1ay.

Braners noHsATHEM CpEeIHEN JTUHUU TPEYrOJbHUKA U TPANlCLIUH, TPUMEHATh UX
CBOMCTBA MPH PEUICHUH MPOCTEHUIINX TEOMETPUUECKHX 3a7ad. FIMeTps npeacraBieHue
o teopeme Danieca u TeopeMe 0 MPOMOPUUOHATBHBIX OTPE3KAaX, IPUMEHATh UX IJIS
pelieHus MPakTUIECKUX 3a/1a4 (C OMOpoi Ha 3pUTENIbHYIO HATJIAIHOCTb).

[IpumensaTy mnpu3HaKW MOJ00US TPEYrOJbHUKOB B PEHICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

ITonms3oBaThess Teopemoit Iludaropa pans penieHUs TEOMETPUYECKUX U
MMPAKTUUYECKUX 3a/a4.

Bimanerp mnonsATHAMH CHHyca, KOCHMHYCa M TaHIE€HCa OCTPOro yrjia
MPSAMOYTOJIBHOTO TpeyroiabHuKa. [lOIb30BaTBCA A3THUMM NMOHATUSAMM U PELICHUS
MPAKTUYECKUX 3a7a4 (IPH HEOOXOAMMOCTH C ONIOPOI Ha alTOPUTM TPABHIIA).

Beruucnsare  (paznuyHbiMH - criocobamu)  (C OMOpPOM  Ha  CIPaBOYHYIO
uH(OpPMAINIO) TUIONIAb TPEYrOJbHWKA W TUIOMIAJAM MHOTOYTOJBHBIX (UTYD
(monb3yscCh, A€ HEOOXOANMMO, KaNbKyIATOpoM). [IpruMeHsATh moydeHHbIE YMEHUS B
MPAKTUUYECKUX 3a7a4yax.

Bragerp nNOHATHSAMHM BIOMCAHHOTO W ILEHTPAJbHOIO YIja, WCIOJIb30BaTh
TEOpPEMbl O BIHMCAHHBIX yIJaX, yriax MEXAYy XopJaMH (CEeKyIIMMHU) U yrie MEXIy
KacaTeJIbHOW U XOPJOH MPH PEIICHUU MPOCTEUIINX FT€OMETPUIECKUX 3a/1a4.



Brnaners moHATHEM ONKMCAHHOIO YETHIPEXYTOJBbHUKA, IPUMEHATH CBOMCTBA
OIMCAaHHOTO YETHIPEXYTOJIbHUKA [IPU PELLICHUU IPOCTEUIINX 3a1a4.

IIprMeHATh MONy4YEHHBIE 3HAHUSA HaA IPAKTUKE — CTPOUTH MATEMAaTUYECKUE
MOJIENIN I 3a7a4 PeajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIUNCICHUSA C
NpUMEHEHUEM TMOJA00HUS U  TPUTOHOMETpUM (MOJB3YACh, Tl€ HEO0OXOIUMO,
KaJIbKYJISITOPOM ).

9KJIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMHU OCTPBIX YTIIOB, HAXOJUTh C UX MOMOIIIBIO
pa3IUYHbIE JIEMEHThI MPSMOYTOJBHOTO TPEYTOJbHUKA («peIIeHrue MPSMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTh (¢ TOMONIBIO KaJIbKYIATOPA) JJIWHBI W YIJBI JJIS
HETAaO0IMYHBIX 3HAYCHUH.

[Tonw3oBaThes (hopMysiaMu MPUBEJAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JJIi HAXOXJIEHUS COOTHOLICHUWA MEXIAYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH (C OTIOPOM Ha CIPABOYHYIO0 HHGOPMAIIHIO).

Hcnonb3oBaTh TEOpEMbl CUHYCOB U KOCHUHYCOB JJISl HaXOXJICHUS Pa3IMYHbIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY ), IPUMEHSThH UX MPU PEIICHUU
MPOCTEUIIINX TEOMETPUUECKUX 3a7a4.

Brnaners monsiTusiMu npeodpa3zoBaHus 000U, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX Guryp. [loab30BaThes cBOMCTBAMU MOA00US TPOU3BOJIBHBIX PUTYD, YMETh
BBIUUCTISTh JJIUHBI U HAXOAUTH YTIbl Y MOAOOHBIX QUTYp (IO alropuTMy y4eOHBIX
nevictBuil). IlpumeHars cBoicTBa TOAOOMs B TMPaKTUYECKUX 3ajadax. YMEThb
PUBOJUTH TPUMEPHI OJIOOHBIX GUTYP B OKPY’KAIOIIEM MHUPE.

[Tonp30BaThCsl TEOpEMaMHt (110 BU3YaJIbHOM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOp, O MPOU3BEAEHNUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeJIbHOM.

[Tomp30BaThCsl BEKTOpaMH, IMOHUMATh HMX TCOMETPHYCCKUM W (HU3HUCCKHMA
CMBICII, IPUMEHSTh X B PEIICHUN T€OMETPUIECKUX U (pusndeckux 3anad. [I[pumeHsTs
CKAJIIPHOE MTPOU3BEAECHUE BEKTOPOB ISl HAXO0KICHUS JJIMH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPJIMHAT HA IIOCKOCTH, TPUMEHATH €0 B PEIICHUHU
F€OMETPUUYECKUX U NMPAKTUYECKHUX 3a]1a4.

Biagetp noHATHSAMH MPaBUIBHOIO MHOT'OYTOJBHHKA, IJIMHBI OKPYKHOCTH,
JUIMHBI 1YTU OKPY>KHOCTH U PaIMAHHON MEPHI yIila, YMETh BBIYUCIIATH IUIOMIAIb Kpyra
M €ro yacteu (C omopoid Ha crnpaBo4yHyr HMHGopmManwuio). [I[pumMeHsTh mony4eHHbIC
YMEHHUS B IPAKTHYECKUX 3a]1a4ax.

Haxomute ocu (WM MEHTPHI) CUMMETpUU (UTYp, TPUMEHSTH JIBIKCHUS
IJIOCKOCTH B MPOCTEUIINX CIAydasiX.

[IprMeHATh MOJNy4YEHHBIC 3HAHUSA HA IPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJIENIN JJIs 3a7a4 PEalbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIUYMCICHUS C
MPUMEHEHUEM TOJ00US Y TPUTOHOMETPUUYECKMX (PYHKIUH (TIONB3YsACh, TIe
HE00XO0TMMO, KaJTbKYJISITOPOM).



«BEPOATHOCTDb U CTATUCTHUKA»
7 KIIACC

Uutate wuHOpManuio, MNpEeACTaBICHHYIO B Ta0aUIaXx, Ha JAuarpaMmmax;
MpEACTaBISATh JaHHbIE B BHUAEC TaONHI, CTPOUTH JAUATPaMMBbI (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbie) MO MacCMBaM 3HAUYCHUM (C UCIOJIL30BAHUEM 3PUTEIBLHON
HaIJIAIHOCTH W/WIH BepOaIbHOU ONOpPBHI).

OnucelBaTh U MHTEPOPETUPOBATH  pEAIbHbIE  YHCJIOBBIC  JaHHBIC,
MpejCTaBIECHHbBIE B Ta0IUIIaX, HA JUarpamMmax, rpadukax.

OpueHTHpOBATHCS B MOHATHUSAX U ONIEPUPOBATH UMU Ha 0OA30BOM YpPOBHE:
cpeaHee apupMeTHIECKOE, MeIMaHa, HauOoJIbIlIee U HAUMEHbIIIEE 3HAUCHUS, pa3Max.

Nmers mnpencraBiieHre O CiydalHOW HM3MEHUMBOCTH Ha MpUMeEpax IIeH,

bU3MYEeCKUX BETUYUH, aHTPOIIOMETPUUYECKUX JTAHHBIX; UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

W3Bnekate u mpeoOpa3oBbIBaTh HH(POPMAIIMIO, MPEACTABICHHYIO B BHUJE
TaOIUI, auarpaMm, rpaduKoB; MPEJICTABISITH JaHHBIC B BHJIEC TaOJUIl, JHATPaAMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIM3A JAHHBIE C TOMOIIBI CTATUCTUYECKUX
NoKa3aTeleil: CpelHMX 3HAauYeHWl U Mep paccewBaHud (pa3Max, AHCHEPCUS H
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YUCTOBBIX 3HAYEHUIN U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pesyinbrataM M3MepeHud W HaOmoAeHuil (C  HMCMOJB30BAHMEM  3PUTENILHOU
HATJISITHOCTH W/WIIM BepOAIbHON OTIOPHI).

HaxomuTh BEpOSTHOCTH CIIydalHBIX COOBITHMH B OIBITAaX, 3Has BEPOSATHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCII€ B OINBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSMU (C UCIOJIb30BAaHUEM 3PUTEIHLHON HATISAHOCTU W/HWIIA
BEepOATBLHOM OIOPHI).

Nmers mnpencraBieHue o TrpadUyecKUX MOJCISIX: JEPEeBO  CIYy4ailHOTO
AKCHEPUMEHTA, AUArPaMMbl Jijepa, YUCIOBAs IpsiMas.

OnepupoBaTh MNOHATUSMH Ha 0a30BOM YPOBHE: MHOKECTBO, MOJAMHOKECTBO;
BBITIONTHATDH OTEPAIlMU HAJl MHOKECTBAMH: 00bEIMHEHHE, TIepeceueHne, JOTIOTHEHUE;
MEePEUYUCHIATh  DJIEMEHThl MHOXKECTB; IPUMEHSTh CBOMCTBA MHOXECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHON OMOPHI).

Nmets mpencraBieHne 0 rpaUUecKoM MPeICTaBlIeHWEe MHOXKECTB M CBA3EH
MEXI1Y HUMH JUJISI ONIMCAHUS MPOLIECCOB U SBJICHUM, B TOM YUCJIE IIPU PELICHUM 3a]a4
U3 IPYTUX YIeOHBIX MPEMETOB U KYypPCOB.



9 KJIACC

W3Bnekatp M 1peoOpa3oBbIBaTh HH(OpPMALMIO, NPEICTAaBICHHYIO B
pa3IUYHBIX MCTOYHMKAX B BHUJAE TaOJMILI, AHarpamMm, rpaukoB; MPEACTABIATH
JTaHHBIE B BHJI€ TaOJIUII, TUarpaMM, rpapuKoB.

Pematp npocTeiiiue 3a1aun opraHU30BaHHbBIM NIEPeOOPOM BapUaHTOB, a
TaK)KeC UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmets npencraBineHue 06 onucaTelbHbIX XapaKTEPUCTUKAX ISl MACCUBOB
YUCJIOBBIX JJAHHBIX, B TOM YUCJIE CPEHUE 3HAYEHUSI U MEPhl PACCEUBAHUSI.

HaxoauTh yacTOThl 3HAYEHHUM U YaCTOThI COOBITHS, B TOM UKCJIE MOJIb3YACh
pe3ylibTaTaMi TNPOBENEHHBIX M3MEpPeHUN W HaOmoAeHuidl (¢ omopoid Ha
CIIPaBOYHYIO MH(POpMAITHIO).

HaxoauTh BEpOSATHOCTH C1y4alHbIX COOBITHI B M3yUE€HHBIX OINBITAX, B TOM
YKClie B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX
UCIIBITAHUM JI0 MEPBOT0O yCIEXa, B CEPUSIX UCTIBITaHUIN bepHyiu.

NmeTp npencraBieHue O CIy4alHOW BEJIMYMHE M O PaCHpPEACICHUU
BEPOSATHOCTEN.

Nmeth nipecTaBieHre 0 3aKk0He OOBIINX YUCENT KaK O MPOSBICHUN

3aKOHOMEPHOCTH B CIyYailHONW M3MEHYHBOCTHU U O POJIM 3aKOHA OOJBIITUX YHCEI B
npuUpojie U 00IIECTBE



YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1.

Marematuka (B 2 yacTsx), S kiacc Y4eOHUK Jj1si 00111€00pa30BaTeIbHBIX
yupexaennid. bazossiii ypoBeHb. Bunenkun H.4., Koxos B. 1., UecHokoB
A.C., lIsapubypa C.U. - M: AO «M3natenbcTBo IIpocsemenuey, 2022.

Marematuka. 6 Kjacc: y4eOHHK U1 00111e00pa30BaTENbHBIX YUPEKICHUN. 1 U
2 gacts / H.A. Bunenkun, B.W. XXoxos, A.C. Uecnokos, C.W. HIBapudypa. —
M.: AO «M3natensctBO [IpocBemenuey, 2022

Marematuka. Anrebpa: 7-i1 kiacc: 0a30BbId ypOBEHb: y4eOHMK, 7 Kiacc.
Maxkaperues FO.H., Munmioxk H.I'., HemkoB K.W. u npyrue; mnoa pen.
TensikoBckoro C.A., AkuronepHoe o61iectBo «M3narensctBo «IIpocsenienue»
2020

Marematuka. Anrebpa: 8-i1 kmacc: 0a30BbIi ypOBeHb: Yy4eOHUK, 8 Kiacc.
Makaperues FO.H., Munmioxk H.I'., HemkoB K.W. u npyrue; mnoa pen.

TemsikoBckoro C.A., AkuronepHoe o61ectBo «M3narensctBo «IIpocsenienuey
2020

MaremaTtuka. Anrebpa: 9-i1 kmacc: 0a30BbIi ypoBeHb: y4deOHUK, 9 Kiacc.
Makaperues FO.H., Munmgiok H.I'., HemkoB K.W. u npyrue; mnoa pen.

TemsxoBckoro C.A., AkuronepHoe o61mectBo «M3narenscTBo «IIpocBenienue»
2020

KoHTponbHbIe B caMOoCcTOSTENbHBIE PAOOTHI 1O anredpe: 7 Kiace: K
yueOnuky MakaperaeBa FO.H. u np. "Anre6pa. ['eomerpust 7 kmace" /A.IL
EpmioBa. — 2-e u3a., crepeorun. — M.: UsnarensctBo «Mnekcan, 2020. — 158 c.

I'eomerpus: yueb, nias 7—9 xi. / [JI. C. Aranacsn, B. ®@. byryzos, C. B.
Kanomues u np.]. — M.: IIpocsemenue, 2022 .

METOAUYECKHE MATEPHAJIbBI JIS1 YUUTEJIA

1.

XKoxoB B. M. Matematuueckue AUKTaHTHL. S5 Ki1. [locoOue nins yuureneit u
yuamuxcs. (PI'OC) - M.: Muemosuna, 2021



2. Koxos B.I. O0yuenue marematuke B 5-6 kinaccax. Metoauueckoe nocooue
s yaurens. - M.:  Muemo3suHa, 2021

3. Epmora A.Il., T'ono6opoasko B.B., EpmoBa A.C. CamocTosiTeNIbHBIC U
KOHTPOJIbHBIE padOThI O MaTeMaTuke s 5 kinacca. — M.: Mnekca, 2020

4. Epmosa A.Il., 'ono6oponsko B.B., Epmosa A.C. CamocTosTeNnbHbIE U
KOHTPOJIbHBIE padOThI IO MaTeMaTuke s 6 kinacca. — M.: Mnekca, 2020

5. KoxoB B. 4. Marematudeckue TUKTaHThI. 6 k1. [locobue s yuureneit u
yuamuxcs. (PI'OC) - M.: Muaemosuna, 2019.

6. KoHTponbHbIe U caMOCTOsATENbHBIE PA0OTHI 1O anredpe: 7-9 kiace: K
yueOHuky MakaperueBa FO.H. u np. "Anre6pa. ['eomerpus 7 knacce" /A.I1.
EpmoBa. — 2-e u3z., crepeorun. — M.: M3patensctBo «Mnekcay, 2020. — 158 c.

7. OreHKa KayecTBa MOJArOTOBKU BBIMTYCKHUKOB OCHOBHOM IITKOJIBI 11O
marematuke/ I'.B.Jlopodees u np.— M.: Ipoda, 2019.

8. Uzyuenue reomerpuu B 7, 8, 9 Kjtaccax: METOJ, PEKOMEH IAIIMH: KH. JJIs
yuurens / [JI.C. Atanacsan, B.®. byty3o0s, I0.A. ['na3koB u np.]. - M.:
ITpocsemienue, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. https://m.edsoo.ru/ budmuoreka IIOK

https://resh.edu.ru/ - Poccutickas 3JIeKTpOHHAs IIKOJIA

https://educont.ru/ - [TudpoBoit 06pa3oBaTeIbHBIN KOHTCHT

A w n

3HI_II/II(JIOHGI[I/IH I10 MAaTCMATUKEC
http://www.krugosvet.ru/enc/nauka i tehnika/matematika/MATEMATIKA.
html

5. CrnpaBOYHHUK 10 MaTEMATHUKE JIJIS IIIKOJILHUKOB
http://www.resolventa.ru/demo/demomath.htm

6. http://school.edu.ru — Poccuiickuii 06pa3oBaTebHBINA MOPTAIT

7. http://nsportal.ru — cornuanbHas ceTh paOOTHUKOB 0OPa30BAHHMS

8. http://www.fipi.ru — caiit deaepaabHOrO0 HHCTUTYTA MEATOTHUSCKAX

W3MEpEeHUN
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