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MHHOACHUTEJIBHASA 3AIITMCKA

Pabouast mporpamma mo mMaTeMaTHKE COCTaBJICHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUM K
pe3yibTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeiIbHOH MPOTPAMMBL,
npezcTaBieHHbIX B (DenepallbHOM Trocyl1apcTBEHHOM 0O0pa30oBaTeIbHOM CTaHJApTE OCHOBHOTO
obmero obpazoBanus (PI'OC O0O0), a Takxke ¢ yuérom [IpumepHoit mporpamMmbl BOCTTUTaHUS
u Konnenuuu npenojgaBanust ydeOHoro mpenmera «MartemaTuka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoit ®Demeparuu, pealu3yoOIUX OCHOBHBIE 00I1e00pa3oBaTeIbHBIE

IIPOrpaMMBI.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA "MATEMATHKA"

Pabouas nporpaMma o MaTeMaTuke A o0ydaronmxcs 6 KjiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rOCyIapCTBEHHOI0 00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOIO O0IETr0 00pa3oBaHUs
C y4yéTOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUI, NPEABIBIAEMbIX K MaTeMaTUYECKOMY
0o0pa30BaHUIO, M TPAAULUN POCCUHCKOTO OOpa30BaHMs, KOTOpble OOECHEeUMBAIOT OBJIAJIEHUE
KJIIOYEBBIMM KOMIIETEHLIUSAMHU, COCTABJSIOUIMMU OCHOBY JUISI HENPEphIBHOIO 0Opa3oBaHUS U
CaMOpa3BUTHA, a TaKKE LEIOCTHOCTb OOLIEKYJIbTYPHOIO, JINYHOCTHOIO U I103HABaTEIbHOI'O
pa3BuTHs oOyyaromuxcs. B paboueit mporpaMMe y4TeHsI H1eH 1 1osioskeHust KoHmenum pa3BuTus
MaTreMaTHueckoro obpasosanusi B Poccuiickoit denepaunu. B snoxy nudposoit Tpancopmauu
BCceX c¢ep 4YeIOBEYECKOW JesITeNbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4yeJoBeKoM 0e3 0a30BOMl MaTeMaTH4eCKOH IOArOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIIy>KUT
ONOPHBIM MPEAMETOM I M3Y4YEHHMS CMEXHBIX JAMCHUIUIMH, a IIOCJE IIKOJbl pPEaTbHOU
HEOOXO/IMMOCTBIO CTAaHOBHUTCS HETpEephIBHOE 00pa3oBaHue, YTO TpeOyeT MOJIHOLEHHOM 0a30Boi
0011e00pa30BaTeIbHOM MOATOTOBKY, B TOM YHUCIIE U MAaTeMaTHYECKOW. DTO 00YCIOBIEHO TEM, YTO
B HallM JHU PAcTET 4YHCIO0 Npodeccuil, CBA3AHHBIX C HEMOCPEICTBEHHbIM NPUMEHEHUEM
MaTeMaTUKU: U B cpepe SKOHOMMKH, U B OM3HECe, U B TEXHOJOTMYECKUX OOJacTIX, U Jaxke B
ryMaHHUTapHbIX cdepax. Takum o0pa3oM, Kpyr IIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOXKET
CTaTh 3HAYMMBIM NpeIMETOM, paciuupsercs.lIpakTuueckas nojae3HOCTh MaTEMaTUKH 00YCIIOBIIEHA
TEM, 4TO eé MIPEAMETOM SABJISIFOTCS
(GyHIlaMeHTaJIbHbIE CTPYKTYpPbl HAILEr0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIMYECTBEHHBIE
OTHOLLIEHHUS OT IPOCTEUIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX,
HEOOXOJUMBIX ISl pa3BUTHs HAYUHBIX U NMPHUKIATHBIX HJlel. be3 KOHKPETHhIX MaTeMaTH4YeCKUX
3HAHWH 3aTPYAHEHO TOHUMaHNE IPUHIIUIIOB YCTPOKWCTBA U UCIIOJI30BAHUSI COBPEMEHHON TEXHUKH,

BOCIIPUATHE M UHTEpIpETalus pa3HOOOpa3HOW COLMAIbHOW, SKOHOMHYECKOH,MOJUTHYECKOMN
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uHpopmanuu, Mmanod3(eKTrBHA MOBCEIHEBHAS MPAKTUUECKas NEeITEeIbHOCTh. Kaxk oMy uenoBeky
B CBOEH JKU3HH IIPUXOJUTCS BBIIOIHAT PACYETHI U COCTABIIATh AITOPUTMBI, HAXOAUTh U IIPUMEHSATH
(bopMyIIbl, BIaJeTh MPAKTHUYECKUMH IPUEMAMU TEOMETPUIECKUX U3MEPEHUH 1 IOCTPOCHUH, YUTATh
UHPOPMALIMIO, MPEJICTABICHHYI0 B BUAE TaONHWI, AUAarpaMM U TpadUKOB, XKHUTb B YCIOBHUAX
HEOIPeAeIEHHOCTH U IIOHUMATh BEPOSITHOCTHBIM XapakTep CllydyalHbIX COOBITHI.

OHOBPEMEHHO € paclIMpeHHeM cep NPUMEHEHUS] MAaTEMATUKH B COBPEMEHHOM O0ILIECTBE
BcE Ooyee BaXHBIM CTAHOBHUTCS MAaTEMAaTHYECKHH CTHJIb MBIIIICHUS, TNPOSBISIOUIMNACA B
onpenenEéHHBIX YMCTBEHHBIX HaBblKaX. B mporiecce n3yueHus MaTeMaTUKU B apceHall IpUEMOB U
METO/I0B MBILUIEHUS] 4YEJIOBEKAa €CTECTBEHHBIM OOpa3oM BKIIIOYAIOTCA MHAYKLUUSA U ACTYKLHA,
o0o01IeHne W KOHKpETH3alus, aHadu3 W CUHTe3, KilaccupukKalus | cHcTeMaTH3alus,
abctparupoBanue M aHajorusd. OOBEKTHl MaTEMATUYECKUX YMO3AKJIIOUEHUM, IpaBUJa HX
KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTUYECKHX TOCTPOCHHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (opMynupoBaTh, OOOCHOBBIBATb M JOKa3bIBaTh CY)KICHHs, TEM CaMbIM pa3BUBAIOT
Joruyeckoe MsluuieHHe. Benymias poiab NpuHAIISKUT MareMaThke W B (DOPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHUS W BOCIIMTAHWU YMEHUU JE€HCTBOBATH IO 3aJaHHBIM
aJIrOpuTMaM, COBEpIIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B npoliecce pemienus 3ai1a4y
— OCHOBOM y4eOHOH AeATeNbHOCTH Ha YpOKaxX MaTeMaTUKH — Pa3BUBAIOTCS TaK)Ke TBOpUECKas U
IIPUKJIAIHAsi CTOPOHBI MBIIIIJICHUS.

OOyuenne MartemMaTuke Ja€T BO3MOXKHOCTH pa3BUBaTh Yy OOydalolUXcs TOYHYIO,
palMOHANIbHYI0 U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOAXOMASIINE S3bIKOBBIE,
CUMBOJINYECKUE, TpapuuecKue CpeacTBa JUIsl BBIPAKEHMUSI CYXKIEHUH U HArJIsSgHOrO HX
IIPEJICTaBICHMS.

Heo6x01uMbpIM KOMIIOHEHTOM 001N KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SBIISIETCS
oO11ee 3HaKOMCTBO C METOJaMH TTO3HAHUS AEHCTBUTEIBLHOCTH, IPECTABIEHUE O IPEIMETE U
METOJIaX MaTeMaTHKHU, UX OTIUYUNA OT METO/IOB APYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00
0COOEHHOCTSX MPUMEHEHHsI MaTEeMaTHKH JUTsl peILICHUs HAyYHbIX U MPUKIATHBIX 3a1a4d. Takum
o0pa3oM, MaTeMaTu4yeckoe 0Opa3oBaHUe BHOCUT CBOH BKIJIAJ B (popMUpOBaHUE 0OIIeH KyJIbTyphl
YEJI0BEeKa.

N3ydyeHne maTeMaTHKU TakKe CIOCOOCTBYET SCTETHUYECKOMY BOCHUTAHHUIO 4YEJIOBEKa,
MOHMMAHHIO KPAacOThI U U3AILECTBA MATEMAaTUUYECKUX PACCYKAEHU, BOCIPUATHIO TEOMETPUUECKUX

¢bopM, YCBOSHHIO UJIEH CUMMETPHH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA



[TpropuTeTHBIMU LIENAMU 00Y4YEHUSI MaTeMaTHKeE B 6 Kilacce SIBIISIOTCS:

— TMPOJOJKEHUE (OPMUPOBAHUS OCHOBHBIX MATEMATUYECKUX MOHATHH (YUCII0, BETUYHMHA,
reomMeTpuueckass  Qurypa), 00€CNEUYMBAIONINX  MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTH
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIuXCs;

—  pa3BUTHE MHTEUIEKTyalbHbIX U TBOPYECKUX CIIOCOOHOCTEH oOywaromuxcs,
IIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUH, HHTEPECA K N3YYEHUIO MATEMATUKH;

— TOJBeCHNE 00YJaIOIIUXCA Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEMaTUKHU U OKPYXKAOLIEro MUpa;

—  ¢opmupoBaHue (YHKIMOHAJIBHOW  MaTeMaTHYECKOM TI'pPaMOTHOCTH:  YMEHHUs
pacrio3HaBaTb MaTeMaTU4YeCKHME€ OOBEKThl B PpEAIbHBIX JKU3HEHHBIX CHUTYalUsAX, NPUMEHATh
OCBOEHHBIE YMEHHUS JJIs pELIEHUS NPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady, WHTEPIPETUPOBAThH
[IOJIyYE€HHBIE PE3YJIbTAThl U OLIEHUBATH UX HAa COOTBETCTBUE MPAKTUYECKON CUTYALIUH.

OcHognbie JIUHUU cooeporcanusl Kypca mMamemamuxu 8 6 Kaacce

apupMeTHyecKass U TeOMETpHYEcKas, KOTOpble pa3BUBAIOTCA MapajulesbHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJJHAKO, HE HE3aBHUCHUMO OJIHa OT JAPYroil, a B TECHOM
KOHTaKTe U B3aumozeicTBuu. Taxke B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU aJireOpsl U
ONMCATEIbHON CTATUCTUKH.

N3yuenne apupMeTHUECKOro Marepuana HAYMHAETCS CO CHCTEMaTHU3allud U pa3BUTHS
3HAaHWUH O HATYpaJIbHBIX YHMCIIAX, IOJyUYEHHBIX B HAYaJIbHOM 1IKoJe. [Tpu 3TOM coBepieHCTBOBaHKE
BBIUMCIIUTEIbHON TEXHUKM U (QOPMHUPOBAHME HOBBIX TEOPETUYECKHX 3HAHUM COYeTaeTcs C
Pa3BUTHEM BBIYMCIUTEIBHON KYNbTYpbl, B YaCTHOCTM C OOYy4YEHHEM MpOCTEHIINM IpuéMam
IPUKUAKA U OLIEHKH PE3YJIbTAaTOB BBIYMCIICHUN. M3yueHne HaTypalbHbIX YMCe IPOAO0KAETCS B 6
KJIaCCE 3HAKOMCTBOM C HayaJbHBIMU IOHATUSAMH TEOPUU JAEITUMOCTH.

Jpyroil KpynHblii GJIOK B COEp)KaHUM apuU(PMETHUECKOH JIMHUU - 3T0 Apodu. K 6 kiaccy
OTHECEH BTOPOW dTall B HM3Y4YCHHH JApOOEH, TJe MPOMCXOAUT COBEPIIEHCTBOBAHHE HABHIKOB
CpaBHEHMs U npeoOpa3oBaHus JpoOed, OCBOEHHE HOBBIX BBIYMCIUTEIbHBIX AaJTOPUTMOB,
OTTaYMBAaHUE TEXHUKU BBIYUCIEHUN, B TOM YHCJIE 3HAUYEHUN BBIPAXKECHUH, COJEp)KAIIMX U
OOBIKHOBEHHbIE, U JECATHUYHbIE APOOU, YCTAaHOBJIEHHE CBS3€H MEXKIy HHMH, PacCMOTpPEHHE
npuéMOB pelleHusl 3a1ad Ha ApoOu. B Haganme 6 kiiacca MpOMCXOAUT 3HAKOMCTBO C IOHSITHEM
IIPOLIEHTA.

OCOOEHHOCTBIO U3YUEHUS OJOKHUTEIBHBIX U OTPUIATEIBHBIX YHCEN SIBJISETCS TO, UTO OHU
TaKk)kK€ MOTYT paccMaTpuBaThCsi B HECKOJBKO 3TanoB. B 6 kiacce B Hayane W3Y4eHHs] TEMBbI

«IlonoxxutenpHBIE U OTPULATCIIBHBIC YHCJIa» BBIACIACTCA IMOATEMA ((HGJ'H)I@ qucia», B paMKax
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KOTOpPOM 3HAaKOMCTBO C OTpPULATEIBHBIMU YHCIAMHU W JEHCTBUSMHU C TOJOXXHUTEIbHBIMUA U
OTPULIATEIEHBIMU YUCIIAMH IPOUCXOIUT HA OCHOBE COAEPKATEIBHOTO MOAXO0AA. DTO MO3BOJISAET Ha
JIOCTYITHOM YPOBHE MIO3HAKOMUTD yYaIllUXCsl IPAKTUYECKH CO BCEMU OCHOBHBIMU ITOHATUSIMH TEMBI,
B TOM YHCJIE ¥ C IPAaBUJIAMHU 3HAKOB MPH BBHIIOJHEHUU apU(PMETUIECCKHUX ICHCTBHIA.

[Ipn oOyueHuu pelieHHI0 TeKCTOBBIX 3a7ad B 6 Kilacce HCIONIBb3YIOTCS apu(pMeTHUecKue
npuéMbl perieHus. TeKCTOBbIE 3aauu, pellaeMble Py OTPaOOTKE BHIYMCIUTENIbHBIX HABBIKOB B 6
KJIacCe, pacCMaTPUBAIOTCS 3aJ1a4M CJIEAYIOIMX BUJOB: 33/1a41 Ha ABM)KEHUE, HA YaCTH, HA IIOKYIIKH,
Ha padOTy M IMPOU3BOJIUTENIBHOCTb, Ha MPOLIEHTHI, HA OTHOLIEHUS U mpomnopuuu. Kpome Toro,
oOyJaronuecs: 3HaKOMATCS C NMpUEMaMH pPELIeHUs 3ajJady 1nepedOopoM BO3MOXHBIX BapHAHTOB,

yuatcs paboTath ¢ HHGopMaIueil, npeacTaBaeHHON B (opMe TabIuIl WK AUArPaMM.

B I[IpumepHoii pabouyeil mporpamme npeaycMoTpeHo GOpMHUPOBAHHE MPOIEEBTHIECKIX
anredpanveckux npeacraBieHuil. bykBa kak CHMBOJI HEKOTOPOTO YKCIa B 3aBUCUMOCTH OT
MaTEeMaTUYeCKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. BykBEeHHAast CUMBOJIMKA IIIMPOKO
UCTIOJNIB3YETCSI MPEXK]IC BCETO IS 3aIUCH OOIIMX YTBEPKACHUN U TIPEIIOKECHUM, (OPMYII, B

YaCTHOCTHU IJIA BBIYUCIICHUA 'COMCTPHUYCCKUX BCIIMYHH, B KAUCCTBEC «3aMCCTHUTCIIA» YK CIIA.

B kypce «Marematuku» 6 Kiiacca npecTaBiieHa HarjsAHas T€OMETPHs, HallpaBJIeHHas Ha
pa3BUTHE 00PA3HOI0 MBIIIJIEHUS, IPOCTPAHCTBEHHOT'O BOOOpaXKeHMsI, U300pa3UTEIbHBIX YMEHHH.
OTO Ba)KHBIH 3Tall B U3yUYEHUU T€OMETPUHN, KOTOPBIN OCYILECTBIISAETCS Ha HAMJIAIHO-TIPAKTUYECKOM
YPOBHE, OIIUPAETCSI HAa HAIIISTHO-00pa3HOe MBIIIJIEHHE 00yJaromuxcs. bombias pojib OTBOAUTCS
MPAKTUYECKOHN JESITEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MoJenupoBanuio. OOyuarouecs
3HAKOMSTCS C TEOMETPUUYECKMMHU (PUTYpaMH Ha IUIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEUITNMU
KOH(UrypanusMu, y4aTcsi U300paxxaTh UX Ha HEJIMHOBAHHOM U KileT4aToil Oymare,
paccMaTpuBaKOT UX MPOCTENIINE CBOWCTBA. B npolecce n3ydeHns HariusHOU T€OMETPUN 3HAHUS,

IMMOJIYYCHHBIC O6yanOIHHMHC$I B HaYaILHOM IOKOJIC, CUCTCMATH3UPYIOTCA U paCIIUPAIOTCH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IJIaHy B 6 Kjacce U3y4aeTcsi MHTETpUPOBAHHBIH MpeMeT
«MareMaTiKa», KOTOPBII BKIIOYAET apu(PpMETHUECKUI MaTepral U HalJIAIHYI0 T€OMETPHIO, a
TaKXe MPOMNeIeBTUUECKUE CBEICHHS U3 anreOpbl. YueOHBIN TUIaH Ha U3y4yeHHEe MAaTeMaTHKHU B 6

KJ1aCC€ OTBOAUT HE MCHEC 6 y‘-IeGHBIX 4aCoOB B HEACIIO, BCETO 204 y‘-Ie6HBIX gaca.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaabHble ynciia

Apudmernueckue 1eHCTBUS ¢ MHOTO3HAYHBIMU HaTypalbHBIMU YHcIaMu. YucioBble
BBIpa)KEHUSI, MOPAIOK JICHCTBUH, HCIIOIb30BaHNE CKOOOK. Mcronb30Banue Mpy BEIYMCICHUSIX
IIEPEMECTUTENBHOIO U COYETATEIILHOIO CBOMCTB CJIIOKEHUS U YMHOKEHMS, PaCIIPEACIIUTEIILHOIO
CBOMCTBA YMHOKEHHUS.

OxpyrieHue HaTypaibHbIX YUCeN. JlenuTenu u KpaTHbIE Yyuciia; HAanOoIbIIUI 0OLHii
JIeNUTeNs ¥ HauMeHblee ol1iee KpatHoe. J{emMMocTb CyMMBI U ipou3BeeHus. Jlenenue ¢
OCTAaTKOM.

Apoou

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO 1po0H, cokpaleHue npoodeil. CpaBHEeHHE U
yrnopsaounBanue Apooeii. Penenune 3a1a4 Ha HAXOXKAEHUE YACTH OT IIEJIOTO U IIEJIOTO MO €ro
yacTu. J[poOHOe 9Kciio Kak pe3yabTar aesnenus. [Ipencrapnenue JeCITUIHOM TIpoOU B BUJIE
OOBIKHOBEHHOH JIpOOH U BO3MOXKHOCTb IIPEICTABICHHSI OOBIKHOBEHHON APOOH B BUJIE JECSITUYHOM.
Jecaruunble 1poOu 1 MeTpuYeckas cucreMa Mep. ApupMeTndeckue AeUCTBUS U YUCIIOBbIE
BBIPQ)KEHUS ¢ OOBIKHOBEHHBIMH H JCCATUIHBIMU APOOSMHU.

OtHowuenue. [lenenue B JaHHOM OTHOIIeHUU. Maciita0, nponopuus. [Ipumenenue
IIpONOpUUH IIpH pelieHuu 3a1a4d. [Ionarue nporenTa. Berunciaenue npoueHTa oT BeIUYUHbI U
BEJIMYMHBI 110 €€ IPOLIEHTY. BrIpaskeHne MpOLEHTOB AeCATHUHBIMU Ipo0siMu. Perienue 3a1au Ha
IIPOLICHTHI. BBIpakeHNE OTHOIICHHS BEIMYHH B IIPOLIEHTAX.

IHonoxuTeIbLHBIE H OTPULATENbHBIEC YHCJIA

ITonoxurenbHble U OTpULIATENbHBIE YCa. Llenble uncna. Moayis yucna, reomeTpudeckas
UHTepHpeTanus Moayis yncna. 3o0paxxeHue yncea Ha KOOpAWHATHOM npsiMoit. YncioBele
IIPOMEKYTKH.

CpaBHenue uncen. ApugmeTnueckre AeMCTBUS C MOJI0KUTEIbHBIMU U OTPULIATEIbHBIMU
yuciaamu. [IpsMoyroapHas cucreMa KOOpAuHAT Ha INIOCKOCTH. KoopauHaThl TOUKH Ha TIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHBbIE BBIpAaKEeHH S

[Ipumenenue OyKB JIIs 3alIMCH MaTeMaTUYECKUX BBIpaKEHUH U npeanoxkeHnii. CBoiicTBa
apu@MeTHyecKux JedcTBU. BykBeHHBIE BbIpaKE€HUS U YUCIIOBbIE M10ICTAHOBKU. byKkBeHHbIE
PaBEHCTBA, HAX0XKJIEHHE HEM3BECTHOTO KOMITOHEHTa. DOopMyIibl; GopMyIbl IEpUMETpa U TIIOIIAIH

npsAMOYTOJIbHHUKA, KBaaApara, 00BéMa napajjejacnuicaa u Ky'63



Pelenue TeKCcTOBLIX 33124

Pemrenue TekcTOBBIX 3aa4 apu(METHYECKUM CII0OcoO0M. Perienne noruueckux 3a1ad.
Pemenue 3aau nepe6opoM Bcex BOZMOXKHBIX BapuaHTOB. Pelenue 3aaau, conepamux
3aBHCHUMOCTH, CBS3BIBAIOIINX BEJIMUUHBL: CKOPOCTh, BPEMs, PACCTOSIHUE; LIEHA, KOJIMYECTBO,
CTOMMOCTb; IIPOU3BOJUTEIBHOCTD, BpeMsi, 00bEM pabOThl. ENMHMIIBI H3MEpEeHUs: MacChl,
CTOMMOCTH; PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBSA3b MEXKAY €AMHULIAMU U3MEPEHUS KX 101
BeIM4YMHEL. Pemenue 3ana4, CBA3aHHBIX C OTHOLIEHUEM, ITPONOPLUOHAIBHOCTHIO BEJINYHH,
IPOLIEHTAMU; pEeIlIeHHe OCHOBHBIX 3a]1a4 Ha JpoOu U npoueHTsl. OLeHKa 1 MPUKKJIKA, OKPYTJIEHUE
pesynbrara. CocTaBieHre OYKBEHHBIX BBIPAKEHHUN 1O yCIOBHUIO 3a7auu. [IpencTaBneHne JaHHBIX C
nomouibio Tadaun u quarpamm. CronlOyarsle 1uarpaMMbl: YTEHUE U TOCTpOoeHue. YTeHue
KpPYTOBBIX IHarPaMM.

Harnsinaasi reomerpus

Harnsaneie npencraBinenns o purypax Ha IUIOCKOCTHU: TOYKA, PSIMasi, OTPE30K, JIyd, YToll,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, Kpyr. B3aumHoe
PacIoI0kKEeHUE IBYX MPSIMBIX Ha INIOCKOCTH, MapaJUIeNIbHbIE IPSAMBIE, IEPIICHAUKYIISIPHBIE NIPSIMBIE.
W3MmepeHue pacCTOSHUN: MEXY IBYMS TOUYKaMH, OT TOUKH JI0 NIPSMOM; IMHA MapIlIpyTa Ha
KBaJIpaTHOM ceTke. I3MepeHne U moCTpOeHUE YIJIOB C MIOMOIBIO TpaHcnopTupa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIH, IPSAMOYTOJIbHBIN, TYNOYTOJIbHBIN; paBHOOEAPEHHBIH,
PaBHOCTOPOHHUN. YETBIPEXYTOIBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB.

IIpssMOyronbHMK, KBaJpaT: UCIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, AMArOHAJIEH.
N3o0pakeHune reomeTprudeckux GUryp Ha HEIMHOBAHHOW Oymare ¢ UCIOJIb30BaHUEM LIUPKYIIA,
JMHENKY, YyronbHUKa, TpancnopTupa. [loctpoenus Ha kieryaroit Oymare. [lepumerp
MHoOroyrojbHuKa. [ToHsaTHE Momanu GUrypsl; eAMHUALEI n3MepeHus miomanu. [Ipudmmkénnoe
U3MepeHue Mo u GUryp, B TOM 4ucie Ha KBajapaTHoil ceTke. [IpuOmmkénHoe usmepenue
JUTMHBI OKPY’KHOCTH, IIomaau Kpyra. CUMMETpus: HEHTpaJbHasl, OCeBasi U 3epKajlbHasl
cummertpun. [loctpoenne cummerpuusbix puryp. Harnsinaele npeacraBieHus o
IPOCTPaHCTBEHHBIX (pUTypax: mapajuienenumnes, Ky0, npu3ma, IupaMuaa, KOHYC, IWINHAP, ap 1
cdepa. M300paxkenue npocTpaHcTBeHHbIX GUryp. [Ipumeps! pa3BEPTOK MHOTOIPAaHHHUKOB,
WIMHJpa U KoHyca. Co3naHue Mojeneil MpocTpaHCTBEHHBIX UTyp (13 OymMaru, mpoBOJIOKH,
macTinHA U 1p.). [loasitue 00béMa; equHuIbl n3MepeHus 00bémMa. OOBEM MPSAMOYTOIHBHOTO

napajuiesenumnesaa, Kyoa.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI
OcBoenue yueOHoro nmpeamera «MaTeMaTHKa» JOJKHO 00eCIeunBaTh JOCTIKEHUE HA

YPOBHE OCHOBHOT'O 00IIeTr0 00pa30BaHUs CACAYIOMIMX JUYHOCTHBIX, METAIIPEAMETHBIX U

MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMYHOCTHBIE PE3YJbTATbBI

JlnyHOCTHBIE PE3yJIbTATHl OCBOCHHS IIPOrpaMMbl yueOHOro npeamera «MaremaTuka
XapaKTePU3YIOTCS:

ITaTpuoTHYeCcKOe BOCIMTAHME:

MPOSIBIICHUEM MHTEPECA K MPOLIOMY U HACTOALLIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MAaTEMATHKOB M POCCUICKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAHUIO STUX JOCTHKEHHI B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA U PEaI3alliu ero Mpas,
MIPEACTABICHUEM O MaTEMAaTUUECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUM,
IpoLEeAyp FPaKIAHCKOTO 00111ecTBa (BBIOOPHI, OMPOCHI U TIp.); TOTOBHOCTHIO K 00CYKICHHUIO
STUYECKHUX MPOOJieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUN HAyKH, OCO3HAHUEM
BAKHOCTH MOPAIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIBHOCTH YYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUU MMPAKTUYECKUX 33724 MaTEMaTUYECKOU
HANPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTUYECKOT0 00pa30BaHus Ha MPOTSHKEHUU BCel
JKU3HH JIJIs1 YCTICITHON TTPO(ECCHOHAIBHON JeSTENHbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHUI;
OCO3HAHHBIM BHIOOPOM U MTOCTPOSHUEM UHIMBUAYATHHON TPAEKTOPHUU 00pa30BaHUSI U )KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

IcTeTHYECKOE BOCIUTAHHUE!
CIIOCOOHOCTBIO K OMOLIMOHATBHOMY U ACTETHYECKOMY BOCTIPUATHIO MATEMATHUECKUX OOBEKTOB,
3a/71a4, pEIICHHH, paCCYKICHUI; YMEHHUIO BUIETh MATEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.
I{leHHOCTH HAYYHOI'O NMTO3HAHUSA:

OpHUEHTAIINEH B IESTEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOJILI U OOIIeCTBa, MOHMMAHUEM MaTeMaTHYECKOM
HAyKH Kak c(ephl YETOBEUYECKON NEeATEILHOCTH, ITANOB €€ Pa3BUTHS U 3HAUMMOCTH JIJISI PA3BUTHUS
IHUBUJIN3AIMHY; OBJIAJICHUEM SI3bIKOM MATEMATUKU U MAaTEMaTUYECKON KyJIbTYpOi KaK CpeICTBOM

IMO3HAaHHUA MHpPA; OBJIAACHHUEM HpOCTCfIH.IPIMH HaBBIKaAMH HCCJIEI0BATENbCKOM AESITEIbHOCTH.



du3nyeckoe BocnuTanue, GopMupoBaHue KyJIbTYPhI 310POBbSI H IMOIMOHAIBLHOTO
Os1aromosyqusi: TOTOBHOCTBIO MPUMEHSITh MATEMAaTUICCKUE 3HAHUS B MHTEPECaX CBOETO
3JI0POBBSI, BEICHUS 370pOBOT0 00pa3a )H3HH (30POBOE MMUTAHKE, COAIAHCHPOBAHHBIN PEKUM
3aHSATHH U OT/ABIXa, pETyJsipHas (U3NYecKas aKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, MpU3HAHUEM CBOETO IIPaBa Ha OMIMOKY U TAKOTO KE MpaBa JIPYroro 4yeioBeKa.

IK0JIOTHYECKOE BOCITUTAHUE:

OpHCHTAIMel Ha MPUMEHEHHE MAaTeMaTHUECKUX 3HAHUH [T PEIICHHs 3a1a4 B 00J1aCTh
COXPaHHOCTH OKPY)KAIOIIEH Cpe/Ibl, TNIAHMPOBAHUS TIOCTYITKOB M OIICHKH WX BO3MOKHBIX
MOCJIECTBHM JIsl OKPY>KaIOIIEeH Cpe/ibl; OCO3HAHUEM TIII00ATBLHOTO XapaKTepa SKOJIOTHIECKUX
npoOJIeM U yTel UX PELICHUS.

JIn4HOCTHBIE Pe3yJIbTaThl, 00eCIeYnBAKOIINE ATANTANMIO 00YYAIOIIerocs K
W3MEHSIIIMMCS YCJIOBUSM CONMAILHOW W PUPOIHOI Cpeabl:

— TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSIX HEONPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH

KOMITETEHTHOCTH Yepe3 MPaKTHUECKYIO IeATEeIHbHOCTh, B TOM YHCIIE YMEHUE YIUTHCS Y APYTUX
JFO/Ied, MPUOOpETaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHHS, HABBIKA M KOMIICTCHITUH U3
OIIBITA JAPYTHX;

— HE00XO0UMOCTHIO B (POPMHUPOBAHUYM HOBBIX 3HAHUH, B TOM YHCIIe POPMYITUPOBATEH UIICH,
TIOHSITHSI, TUITIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAITHIO KaK BBI30B, TPEOYIOMIHIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U

JeicTBUs, POPMYIMPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO TIpeIMeTa
«MareMaTHKa»XapaKkTepU3YIOTCS OBIAICHUEM VHUBEPCAbHbIMU HO3ZHABAMEIbHBIMU OeliCEUAMU,
VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OCliCEUAMU U YHUBEPCATIbHBIMU Pe2Y/IAMUBHbIMU
OelicmeusmMu.

1) Yuueepcanvnvie noznasamenvhuledelicmaus obecneuusarom hopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUAOuWuxcsi (0ceoenue Memoo008 NOZHAHUSL OKPYICAIOUe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3soBble Jlornyeckue 1eMcTBUA:

— BBIABJIATH U XapPAKTCPU30BATh CYHICCTBCHHLIC TPU3HAKU MATCMATHYCCKUX O6’beKTOB,



MOHSITHIA, OTHOIICHUH MEX]Ty MOHATUSAMU; (DOPMYIUPOBATH ONPECIICHUS TOHITHIA, YCTAaHABITUBATh
CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHHUSI JIJIsl 0OOOIICHUS U CPABHEHUS, KPUTSPUU
MIPOBOAMMOI0 aHAJIN3A;

— BOCHPUHUMATh, POPMYIUPOBATEH U MPeoOPa30BBIBATH CYXKJICHUS: YTBEPAUTEIbHbIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

— BBISBJISITH MATEMAaTHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUHs B (DaKTax,
JAHHBIX, HAOJIIOICHUAX U YTBEPKACHUIX; MIpeIiaratb KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYUI;

— JIeNIaTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

— pa3dupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM (IPSIMbIE M OT MPOTUBHOTO),
MPOBOAUTH CAMOCTOSITEILHO HECIIOKHBIE JIOKA3aTeIhCTBA MaTEMAaTHUECKHUX (DaKTOB, BBICTPAUBATh
apryMeHTaINI0, TPUBOIUTE TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC
paccyxJ1eHus;

— BBIOUpaTH crocol petieHus yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIINN C Y4ETOM CaMOCTOSITETILHO BbIACIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue AeicTBUS:

—  HCHOJB30BaTh  BOMPOCHI  KaK  MCCIEIOBATEIbCKUM  HMHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh  BOMPOCHL, (DUKCHPYIOIIHE MPOTUBOpEYHe, MpobdIeMy, CaMOCTOSTENbHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y, apryMEHTHUPOBATH CBOIO IMO3HUIIHUIO,
MHEHHE;

— TMPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY HECJOXKHBIA DSKCIIEPUMEHT,
HEOOJbIIOE HCCIEAOBAaHWE IO YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro O0OBbeKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXKAY COOOi;

— CaMOCTOATENIbHO (POPMYIHPOBaTH 00OOIIEHUS] U BBIBOJBI M0 pe3yjbTaTaM MPOBEAEHHOTO
HaOJII0ICHUsI, MCCIIEIOBAHUS, OIIEHUBAThH JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IEeHHI;
—  TPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXKE BbIABUTATh
MIPEATIONOKEHHS O €T0 PA3BUTHHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:
— BBIBIIATh HEIOCTATOYHOCTh M M30BITOYHOCTH MH(GOPMAIUH, NTaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1auH;

— BBI6I/IpaTB, AHAIIU3UPOBATb, CHUCTCMATH3UPOBATL W HHTCPIPECTUPOBATH I/IH(bOpMaL[I/IIO
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Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHHUS;
— BbIOMpaTh (OopMy NpEACTaBICHUS MHPOPMALMU U WUTIOCTPHPOBATH pellacMble 3a7adu
cXeMaMM, AMarpaMMaMHy, HHOH rpadukoil 1 uX KOMOUHALUAMUY;
— OLEHMBATh HAASHKHOCTh HMH(OpPMAMM IO KPUTEPUSM, MPEATIOKEHHBIM
yUUTEIeM WK cHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuusepcanvhvlie KOMMYHUKAMUGHblIE Oelicmsus odecneuusaiom c@hopMupo8anHoCHyb

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O01menmne:
— BOCIPUHHUMATH U (HOPMYIHPOBATH CY)KICHHS B COOTBETCTBUH C YCIOBUSMHU U LEISAMHU
00IIeHus; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS IO XOJy pELIeHHs 3a/Jadd, KOMMEHTHPOBATh IOJYYEHHBIH
pe3yibTar;
— B X0/€ OOCYXIIEHHsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOUW TEMbI, IPOOIEMBI,
peraemMoi 3a7auu, BRICKa3bIBaTh UEH, HAIICJICHHbBIC HA TIOMCK PEIICHHS; CONIOCTABIISATH CBOH
CYXJIEHUS C CY)KICHUSMH JIPYTUX YYaCTHUKOB JIMasiora, 0OHapykMBaTh Pa3Inyue U CXO/CTBO
MO3ULIMI; B KOPPEKTHOM (hopMme popMyInpoBaTh pa3HOIIIACUS, CBOM BO3PaKEHMUS;
— TIPEJCTABIATH PE3yNIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICAOBAHMS, IPOCKTA;
CaMOCTOSITENTLHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3aj1ad MPE3CHTANH |
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:
— TIOHUMATh W HUCIIOJIb30BaTh MPEHMYIECTBA KOMAHIHOW W MHIWBUAYAILHOW PabOTHI MpH
pemeHnn yaeOHBIX MaTeMaTHYECKHX 3a71ay;
— MPUHUMATh LI€Jb COBMECTHOM JEATENbHOCTH, MJIAHUPOBATh OPraHU3AILMI0 COBMECTHOM
paloThl, pacupenensiTh BUIAbl paboT, JAOroBapuBaThCs, OOCYXKAATh MPOLECC U pe3yibTar
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
— y4yacTBOBaTh B IPYNNOBBIX (hopmax paboThl (0OCYyXIeHUS, OOMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U JIp.);
— BBINOJIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTMMHU YICHAMHU
KOMAH/IbI;
— OIICHWBaTh Ka4yeCTBO CBOEr0 BKJI3JAa B OOMMHA TPOAYKT IO KPHTEPHSM,
cOpMyYITHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

3) Vuuseepcanvuvie pecynamuenwie Oelicmeus o0becneyusarom @opmMuposanue CMulCI08bIX

YCmMAaHOB0K U JHCU3HEHHbIX HABbLIKOE JIUYHOCNTU.
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Camoopranmu3anus:

CaMOCTOSITENILHO COCTABJIATH IJIaH, AITOPUTM PEIICHHS 3a/1a4M (WM €ro 4acTh), BBIOUPATh CIIOCO0
pelieHuss ¢ y4éTOM HMEIOIIUXCSI PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb:

— BJaJETh CHOcO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yJsibTaTa pelIeHUs
MaTeMaTU4YeCKOU 3a/1auu;

— MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPU PEIICHUM 33Ja4d, BHOCUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAIEHHBIX OIMIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

— OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIbHOCTU MOCTABICHHON LIETU U YCIOBUSIM,
OOBSACHATh MPUYUHBI JOCTHXKCHUS WIM HEAOCTH)KCHUS LN, HAXOAWTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS pabodeil mporpaMMbl 10 MaTeMaTHKE MPECTaBICHbI B
kypce«Maremaruka» 6 kinacc. PazBuruhe JIOrMUECKMX IMPEICTABICHUM M HABBIKOB JIOTMYECKOIO
MBILUIEHHS] OCYLIECTBIIAETCS HA MPOTSLDKEHUN BCEX JIET 00YUEHMsI B OCHOBHOM IIKOJIE.

OcBoenue ydeOHOro kypca «Marematuka» B 6 KJIacC OCHOBHOM IIKOJBI JOJIKHO
o0ecreunBaTh JOCTHKEHHUE CIEIYIOUINX IPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:

Yucsia ¥ BbIYUCICHUSA

3HaTh U MMOHUMAaTh TEPMHUHBI, CBS3aHHbBIE C PA3IUYHBIMU BHJIAMHU YHUCENl M CIOCOOAMM UX
3aMMcH, NePeXoUuTh (€CIH 3TO BO3MOXKHO) OT OIHOM (POPMBI 3aMKCH YHCTa K APYTOH.

CpaBHMBaTh M YHOPSJA0YMBATH LEJNbIe 4YMCIA, OOBIKHOBEHHBIE M JAECATHYHBIE JpOOH,
CpPaBHMBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BbinonHATe, coueras yCTHbIE M NHCbMEHHbIE NPUEMBI, apuPMeTHYecKue IEHCTBUS C
HaTypaJIbHBIMU U LIEIBIMU YUCIIAMU, OOBIKHOBEHHBIMH U AECATUYHBIMU IPOOSMU, OJIOKUTETBHBIMU
Y OTPHULATEIbHBIMU YHCIIAMHU.

BbruncnaTe 3HaYEHMS YUCIIOBBIX BBIPAXKEHWM, BBINOIHATH NIPUKUIKY U OLIEHKY pe3yJibTaTa
BBIUMCJICHHUM; BBINOJIHATH MPeoOpa3oBaHMsS YHUCIOBBIX BBIPAXEHHU Ha OCHOBE CBOICTB
apuMeTUIECKHUX JIEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM IMpPsSIMOM C COOTBETCTBYIOIIMM €W YHCIOM H
n300pakaTh YMciia TOYKaMU Ha KOOPAMHATHOM MPSAMON, HAXOJUTh MOYJIb YUCIIA.

COOTHOCHUTH TOYKH B HpﬂMOerJIBHOfI CUCTCMC KOOpAUHAT C KOOpAUHATAMU 3TOM TOUKH.
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OKpyTasTh LeNble Yicia U JeCITUYHbIe JPpo0u, HAXOAUTh IPUOIMKEHUS YUCel.

YucnoBbie 1 OyKBeHHbIE BbIPAKEHHUS

[TonumaTts U ynorpeOnATh TEPMHUHBI, CBA3AHHBIE C 3alMChIO CTENEHU YHCIA, HAXOAWUTh
KBaJpaT U KyO 4Mcia, BEIYUCIATH 3HAUEHHSI YMCIIOBBIX BEIPRXKEHUH, COJIepKAIUX CTETIEHU.

ITonb30BaTbCs NMpU3HAKAMU JEIMMOCTH, PacKIalbplBaTh HATYPaJbHBIC YKCIIA HA MPOCTHIC
MHOXHTEH. [loap30BaThCs MacITaboM, COCTaBISAThH MPOIIOPIIH U OTHOILICHHUSI.

Hcnonb3oBate OyKBbI A1 0003HAYCHMSI YUCEN IPU 3alIMCH MAaTEMaTHYECKUX BbIPAXKEHUH,
COCTaBJIATh OyKBEHHbIE BBIPRKEHUS U (OPMYJIbI, HAXOAUTh 3HAYECHUs OYKBEHHBIX BBIPAKEHMH,
OCYILECTBIISISE HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.

Haxonutbs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penrenune TeKCTOBLIX 3224

Pemiate MHOromaroBble TEKCTOBBIE 3a/aud apupMeTHyeckuM crocoOoM. Pemats 3anaun,
CBSI3aHHBIE C OTHOILIEHHUEM, IPOIIOPLMOHAIBHOCTBIO BEIMYHH, IPOLEHTAMU; PEeIIaTh TPU OCHOBHBIC
3a/1a4d Ha APOOH U MPOIEHTHI.

Pemarp 3amaum, coxepkalue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIWYMHBI: CKOPOCTb, BpEMH,
paccTosiHUe, II€Ha, KOJMYECTBO, CTOMMOCTb; IPOU3BOAUTENILHOCTh, BpeMs, 00bEMa pabOTHI,
UCIOJIB3YS apu(MeTUUYEeCKUe IEHCTBUS, OLEHKY, IPUKUIKY; [10JIb30BaThC €AMHUIIAMU U3MEPEHUS
COOTBETCTBYIOIMX BeMYMH. COCTaBIATh OYKBEHHBIE BHIPQKEHUS 110 YCIOBHIO 33/1a4H.

N3Bnekath nH(pOpMAIMIO, IPEJACTABICHHYIO B TaOIMIAX, HA JTUHEWHOW, CTONIOYATOW WM
KpYTrOBOM JuarpaMmax, UHTEPIPETUPOBATh IIPEACTABICHHbBIE JaHHBIC;, UCIIOJIB30BaTh JAaHHBIC IIPU
pemiennn 3axad. [lpencraBnsTe nMHQOpMaLKIO C MOMOIIBIO TAaOIMI, JIMHEHHOM M CcTOIOYATOM
JIMarpaMm.

Harusanas reomerpus

[TpuBoANUTE NpUMEPH OOBEKTOB OKPYXKAIOLIETO MHUpPA, HMELMX (OpMY H3YUEHHBIX
F€OMETPUUECKUX IJIOCKUX U POCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U CUMMETPUYHBIX QUTYD.

N3006paxarh ¢ MOMOUIbIO LIUPKYJISL, TUHEHKH, TPAHCIOPTHPA HAa HETMHOBAHHOM U KJIETYaTON
Oymare u3y4eHHbIE IUIOCKUE reoMeTpudeckue GUrypsl 1 KOHGUrypanun, CHMMETPUYHbIE (DUTYPBI.

[Tonbp30BaThCsl FEOMETPUYECKUMU MOHATUAMU: PAaBEHCTBO (DPUTYDP, CHMMETPHS; UCIIOIB30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

Haxonute BenWYMHBI YIVIOB U3MEPEHHEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3a/IaHHOM BEJIMYMHBI, TI0JIb30BATHCS IIPH PELICHUH 3a7a4 I'PalyCHOM MEpOil YIJIOB; pacliO3HAaBATh Ha
4epTekKax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIOU YIJIbI.

Brruncaars MJINHY J'IOMS.HOIZ, NepuMETPp MHOI'OYIr'oJIbHHUKA, IIOJB30BATHCA CAWHHUIIAMU
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W3MEPEHUS JIMHBI, BBIPAXXATh OJHU €AMHMIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

Haxonute, ucnonb3ys 4epTEéxHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEKIY JBYMsI TOYKaMH, OT
TOYKH JI0 MPSIMOM, JUIMHY MYTH HA KBaJPAaTHOM CETKE.

Bbruucnsate minom@aab  (Uryp, COCTaBIEHHBIX W3 MNPSIMOYTOJIBHUKOB, HCIOIb30BaTh
pa3OueHue Ha MPSIMOYTOJbHHKH, HA paBHbIE (UTYpPBI, TOCTpaWBaHUE O TNPSMOYTOJbHUKA;
I10JIb30BAThCSl OCHOBHBIMM €IMHUIIAMH U3MEPEHNUS IIJI0LIA/IN; BBIPAXKaTh OJHU €IMHULBI H3MEPEHUS
IJIOLAU Yepes3 IpyTue. Pacno3naBaTth Ha MOZENAX M H300paKEHUSAX MHUPAMUAY, KOHYC,
LWIMH]IP, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BepUIMHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300pakaTh Ha KJI€TYaTON Oymare mpsMOYTOJIbHBIN MapajieIenune].

Boraucnare 00bEM MpsAMOYrobHOTO MapajuieNenunena, Kyda, mojap30BaTbCss OCHOBHBIMHU
eAMHUIIAMU U3MEpPEHUS 00bEMa; BEIPAXKATh OJJHU €IMHUIIBI U3MEpPEHUs 00bEMa Yepes Ipyrue.

Pemate HeciiokHBbIE 33a4M HA HAXOXKIEHHE I'€OMETPUYECKUX BEJIIMYMH B IMPAKTUUYECKHUX

CUTyallusiaX.
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TEMATHYECKOE INTAHUPOBAHHUE

WCII0JIb30BaTh 3TH MOHATHS P PEUICHUU 3a]1a4; paclio3HaBaTh
MIPOCTHIE U COCTaBHBIE YUCIA; (HOPMYIUPOBATH U IPUMEHSITh
MPU3HAKYU JACIUMOCTH Ha 2, 3, 5, 9, 10; npuMeHSITh alTOPUTM
pa3ioKEeHUs YKClia Ha IPOCThle MHOXUTENW; [IpumeHsTh
ITOPUTMBI BBIYUCIICHHS] HAMOOJBIIIET0 00IIEro MeTUTeNs U
HaUMEHBIIETO 00IIEro KPaTHOTO JBYX YHCEN, aJTOPUTM
pa3NioKEeHUS YKCIia Ha TPOCThIe MHOKUTENU. Pacmo3HaBaTh
VCTHUHHBIE U JIOKHBIE BBICKa3bIBaHUS O HATYypaJbHbIX YUCIAX,
MIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPUIIAHUS BBICKA3bIBAHUM O CBOMCTBAX HATypalbHbIX YUCE.
KoncTpyrnpoBath MareMaTH4eCKHE TTPEIIIOKEHHS C TI0- MOIIIBIO
CBSI30K «U», «UIIN», «ECIH. .., TO...».

UccnenoBats, 00cyxnath, GopMyaupoBaTh 1 00OCHOBBIBAThH BHIBOT
0 Y€THOCTH CYMMBI, TPOU3BEJCHUS: TBYX YETHBIX YUCEI, TBYX
HEUYETHBIX YHCIIe, YETHOrO U HeuéTHoro uncei. MceiaenoBaTh
CBOMCTBA JIETMMOCTH CYMMBI ¥ TIPOU3BEICHUS YUCET.

Kputnuecku olieHMBaTh MOJYYEHHBINH PE3YNIbTAT, HAXOAUTD

Ne Kon-Bo
Tema JacoB OCHOBHBIE BUJIbI AEATEIBHOCTH yUaIUXCS 50P
1 [ToBTOpEHHE 19 https://www.youtube.com/playlist?list=
PLAcOWCCc6NHJIZzhtPr6QJdr5eH-
XHtL9Sv
https://resh.edu.ru/subject/12/5/
2 JleTuMOCTh 17 dopMyHpOBaTh ONMPECICHUS ACIUTENS U KPATHOTO, Ha3bIBaTh https://www.youtube.com/playlist?list=
HATYpaJIbHBIX JETUTENN U KPaTHbIC YHCiIa,HanOO0IIbIIero 00IIero AeTUTeNs 1 PLdcOWCCc6NHJIYbLI7ThRh92wkHqC8
qHCcen HAaMMEHBIIETo 00IIEr0 KPaTHOTO, IPOCTOTO M COCTABHOT'O YHCEIT; 6xhV7e
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OI_HI/I6KI/I, OCYILICCTBIIATE CAMOKOHTPOJIb, ITPOBEPAA OTBET HA
COOTBCTCTBHUC YCJIOBHUIO.

OOBIKHOBEHHBIE
npodu

44

MonenupoBaTh B rpadu4eckoil, mpeaMeTHoi hopme, ¢ TOMOIIBIO
KOMITBIOTEpA MOHSATHUS U CBONCTBA, CBSI3aHHBIE C OOBIKHOBEHHOMN
npoObto. YUTaTh U 3aKCHIBATH, CPABHUBATH OOBIKHOBEHHBIE
npobu, mpeaarate, 000CHOBBIBATh U 00CYKIATh CIIOCOOBI
yrnopsirouuBanust qpodeit. M300paxars 0OBIKHOBEHHBIE TpOOH
TOYKaMH Ha KOOPJUHATHOMN MPSAMOI; UCIOIb30BaTh KOOPIUHATHYIO
npsi- MYIO JIUIsl cpaBHeHH Apo0eit. DopMynupoBaTh, 3aUCHIBATh C
MOMOIIbI0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHON APOOH;
HCI0JIb30BaTh OCHOBHOE CBOMCTBO JpOOU JUIsl COKpalleHUs qpooeit
U TIpU- BeJeHUs IpoON K HOBOMY 3HaMeHarento. [IpeacraBusare
CMEIIaHHYIO IpO0b B BUJIE HEMIPABUIHLHON M BBIIENATH IS0
4acTh YKMCIIa U3 HEMPABUIBbHOM TpoOu. BIMonHTH
apupMeTHYECKHUE EUCTBUS C OOBIKHOBEHHBIMU JAPOOSIMU;
MIPUMEHSITh CBOMCTBA apu(PMEeTUYECKUX NEHCTBUH s
paMoHaTU3aIH BEIYUCIICHUH. BBIOTHATS TPUKUAKY U OIICHKY
pe3ynbTaTa BRIYUCICHUN; TpeiaraTte U MpUMEHSITh TPUEMBI
MPOBEPKHU BbluuciaeHui. [[poBoIUTh UCCIE0BAHNS CBOWCTB
npoOei, onupasich Ha YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C
MOMOIIIBI0 KOMITbIOTEpa). Pacrio3HaBaTh NCTHHHBIC U JIOKHBIE
BBICKA3bIBAHUS O JPOOSIX, IPUBOJUTH MPUMEPHI K KOHTPIIPUMEPHI,
CTPOWTH BBICKA3bIBAHWSI M OTPHUIIAHUS BHICKA3bIBaHUU. Pemarp
TEKCTOBBIE 3aJ1a4H, CO/IeprKallie ApoOHbIE TaHHbIE, U 33J]aud Ha
HAXO0XKJICHUE YaCTH IIEJIOTO H IEJIOTO 110 €T0 YaCTH; BBISBISITH UX
CXOJICTBA U PA3IUYHUSL.

MopenupoBaTh X0J] pEIIeHHs 3a/1a41 C TIOMOIIBIO PUCYHKA, CXEMBI,
tabmuubl. [IpuBoaANTE, pa3OupaTh, OIICHUBATH PA3JIMYHbIC PEIICHUS,
3aITMCH PEIIeHUH TEKCTOBBIX 3a7a4d. KpuTHuecku oneHnBaTh

https://www.youtube.com/playlist?list=
PLAcOWCCc6NHJYbLI7ThRh92wkHqC8
6xhV7e
https://resh.edu.ru/subject/12/5/
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MOJIyYEHHBIH PE3yNbTaT, OCYIIECTBISITH CAMOKOHTPOIIb, IPOBEPSIsS
OTBET Ha COOTBETCTBHE YCJIIOBUIO, HAXOUTh OMIHOKH. 3HAKOMHUTHCS
C UCTOpUEH pa3BUTHUS apu(METUKH

OrtHOLIEHUS U
HIPOIIOPIIUH

25

CocTaByATh OTHOIICHHSI U TIPOTIOPIIMN, HAXOIUTH OTHOIIICHUE
BEJIMYMH, JCITUTh BEIMUYUHY B JAaHHOM OTHOIIeHnU. Haxoauth
IKCIIEPUMEHTAILHBIM ITyTEM OTHOIICHHUE JUTHHBI OKPY>KHOCTH K €6
nuametpy. MaTepnpeTrpoBarh MaciTad Kak OTHOIIICHUE BEJTHYHH,
HaXOJUTh MacITab IIaHa, KAPTHl U BRIYUCIIATH PACCTOSHUS,
UCTOJIB3Ys MacmTal.

Pemarp 3a1aun Ha YacTH, IPOLIEHTHI, IPOMIOPITUH, HA HAXOXKJICHUE
IpoOu (TIPOLIEHTA) OT BEJIMYMHBI M BEJIMYUHBI TI0 €€ Tpo0H
(mpoueHTy), 1podu (MpoIeHTa), KOTOPBIM COCTaBIsET OJHA
BeJIMYMHA OT Apyrou. [I[puBouTh, pa3dupark, OIICHUBAThH
pa3IMYHbIC PENICHHUS, 3alTUCH PEIICHIA TEKCTOBBIX 3ajad.
CTpouTh C MOMOIIBIO IUPKYIISA OKPYKHOCTh U KPYT, pa3indaTh UX.
N3mepsats amuHy quamerpa, paauyca. Mcnoas30BaTh MpakKTHYECKHE
MIpUEeMbl U3MEPEHHUSI ITTMHBI OKPY>KHOCTH U TUIOUIAIA KpyTa.
Hccnemoath Bopoc 00 OTHONICHUH JUTUHBI OKPY>KHOCTH K
auameTpy. 3HaKOMUTBCS C YUCIIOM TI1. Pemiate 3amaun ¢
MpUMEHEHHEM (DOPMYITBI TUTOIIATU KPYTa U JJIMHBI OKPY>KHOCTH.
3HAKOMHTHCS C IOHSITUEM CIIy4aiiHOH BennyuHbL. [IpoBOINTH
AKCIIEPUMEHTHI ¢ HAXOXKJICHHEM YacTOTBI CITYJaiHOTO COOBITHS (C
MOHETOH U KyOukom). M3Bnekars nuHpopmamnuo u3 Tadiuil u
JTUarpamMM, HHTEPIPETUPOBATH TAOIMYHBIC JAHHBIC, ONTPEICTIATh
HanOOJIbIIIee U HANMEHbIIIEEe U3 MPEICTABICHHBIX JAHHBIX

https://www.youtube.com/playlist?list=
PLdcOWCCc6NHJIYbLI7ThRh92wkHqC8
6xhV7e
https://resh.edu.ru/subject/12/5/
https://uchebnik.mos.ru/material/web_a
pp/3694

PanmonanbHnie
qycia U JSUCTBUS
C HUMH

49

[IpuBOIUTE IPUMEPHI UCIIOJIB30BAHUS B PEANIBHON KU3HU
MOJIOKUTEIBHBIX U OTPULATENbHBIX YKcen. M300paxaTh Lenble
YHUCIIA, TOJIOKUTEIbHBIE U OTPULIATENIBHBIC YUCIIA TOUKAMU Ha
YUCJIOBOM ITPSIMOM, UCIIOJIb30BaTh YHCIOBYIO IIPSIMYIO IS

https://www.youtube.com/playlist?list=
PLAcOWCCc6NHJYbLI7ThRh92wkHqC8
6xhV7e
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cpaBHeHHUs ymcel. [I[puMeHsTs paBuiia CpaBHEHUS,
yHOPSAI0YMBATH 1EJIbIe YUCIIA; HAXOAUTh MOIYJIb YUCIA.
DopMyIHpoBaTh MPaBUiia BEIYUCIECHUS C TIOJIOKUTEIbHBIMU U
OTPHULIATENLHBIMU YHCIIAMU, HAXOIUTh 3HAUCHHS YUCITOBBIX
BBIpKEHUI, COIepKAIUX IEUCTBUS C TIOJIOKUTEIbHBIMU U
OTPULIATENbHBIMU YKcliaMU. [I[pUMeHSTh CBOMCTBA CIIOKEHUS U
YMHOKEHUS 7151 IpeoOpa3oBaHusl CyMM U IPOU3BEJICHUM.

https://resh.edu.ru/subject/12/5/
https://sdamgia.ru
/

YpaBHEHHE U €T0 12 MopaenupoBaTh yCIOBHS 3a/1a4 Ha MAaTEMAaTHIECKOM SI3bIKE C https://www.youtube.com/playlist?list=
KOpHHU WCII0JIb30BaHUEM CUMBOJIUKU. COCTaBIATh YpaBHEHMS 1O yCIOBUIO | PLdcOWCCHN HJYbLI?th92WquC8
3amaun. Pemate npocreimue ypaBHEHHs Yepe3 HaxX 0K JICHHE 6xhV7e
HEU3BECTHOTO KommnoHeHTa. [IpuBoanuTh mo100HbIE clIaraeMseie ¢ https://resh.edu.ru/subject/12/5/
HCIMOJIb30BAHUEM PACIPEACIUTEILHOIO CBOMCTBA.
@opMynHpOBaTh U MPUMEHATH PABUIIO IIEPEHOCA CIaraeMbIX B
ypaBHEHUAX. PeraTh HECIOXKHbIE YpaBHEHUS (JTUHEHHBIC U
MPUBOJIAIINECS K HUM). Pemats TeKCTOBBIC 3a71a4i apuPMETUUECKU
Y COCTaBJIICHUEM YPaBHECHUS.
3HAKOMUTHCS C UCTOPUEN MaTEMaTHKH.
Koopaunats! Ha 15 HccnenoBaTh Bompoc 00 uaeHTU(GHUKAIIMHA TOYKH Ha IPSIMOM U Ha https://www.youtube.com/playlist?list=
TLIOCKOCTHU IUIOCKOCTH, O KOJUYECTBE HEOOXOIUMBIX YHCIIOBBIX napaMeTpoB. PLdcOWCc6N HJYbLI?th92WquC8
3HAKOMMTHCS C IPSIMOYTOJIBHOM CUCTEMOM KOOpIMHAT Ha 6xhV7e
MI0CKOCTH. OnpeensiTh KOOPANHATHI TOYEK Ha MIIOCKOCTH. https://resh.edu.ru/subject/12/5/
CTpouTh TOUKH I10 33JIaHHBIM KOOpInHaTaM. PucoBath GuUrypsI 1o https://uchebnik.mos.ru/material/web_a
3aJlaHHBIM KOOpJUHATaM. BEITIONHATE TBOpYECKUE paOOTHI 1O
KOJIMPOBAHUIO PUCYHKA U MOCTPOEHUIO 3aKOJUPOBAHHOIO PUCYHKA pp/3694
Ha KOOPJAMHATHOM MIOCKOCTU. AHATU3UPOBATh IpadUKu
Pa3JIMYHBIX MPOIECCOB.
[ToBTOpenue u 11 Pemrate npumepsl, 3a7a4il ¢ UCTIOIb30BAHUEM U3YUEHHOTO https://sdamgia.ru

pe3eps

Marepuana. YUuTbCsa OLEHNUBATh ITOJYyYEHHBIN pe3yJabTaT Ha
npasaononodue. CTpOUTh IOTHYECKHE BBICKA3bIBAaHHUS HA OCHOBE
JAHHBIX, JIEJIaTh BepHbIE BBIBOJBL. [IprMeHsaTh 6a3oBbIe

/
https://uchebnik.mos.ru/material/web_a
pp/3694
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MaTeMaTHUYeCKUE YMEHHMS JIJIs PEIICHHS IPAKTUICCKUX 3a]1a4.
Jluaznocmuueckue 4
pabomul
Peseps 6
4
Bcero 204

Peszeps omeeden nHa enewiHuli MOHUMOPUHS U KOPPEKMUPOBKY NPOSPAMMUBL.
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Mepznsk A.I'., Tlomonckuii B.b., Axup M.C.; nox penmakumeit Ilogonsckoro B.E.
Maremartuka, 6 kimacc, OOmecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO "M3maTenbCckuil 1EeHTp

BEHTAHA-TPA®"; Axunonepnoe obmiectso "MU3narensctBo [IpocBemienne";

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. byuko E.B., Mep3nmsak A.I'., Ilononckuit B.b. 6 kiacc. Maremaruka. Metoauueckoe
nocobue. BEHTAHA-I'PA®, koprioparus "Poccuiickuit yaeouuk", M.-2020
2. Mep3nak A.I'., [lonouckuii B.b., Pabunosny E.M., 6 xnacc, Marematuka, [lugaktaueckue

matepuansl. BEHTAHA-T'PA®, xopniopanus "Poccuiickuit yuebnuk", M-2020

IHUADPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. https://www.youtube.com/playlist?list=PLdcOWCc6NHJZzhtPr6QJdr
5eH-xHtLI9Sv (5 xmacc. Maremartuka. Ypoku)
2. https://www.youtube.com/playlist?list=PLdcOWCc6NHJIYDbLI7hRh9
2wkHgC86xhV7e (6 xmacc. MaTemaruka. Y poku)
3. https://resh.edu.ru/subject/12/5/ (P3III)
4. https://sdamgia.ru/ (CmamI'MA)
5. https://uchebnik.mos.ru/material/web_app/3694 (bubmuorexa MIIL)
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