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IHOACHUTEJIBHASA 3AIIUCKA

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA "MATEMATUKA"

Pabouast mporpamMMa mo MaremMaThke JUIs OOYYalolIMXcs 5 KiaccoB pa3paboTaHa Ha OCHOBE
denepabHOTO TOCYIapCTBEHHOIO0 00Pa30BaTENLHOIO CTaHAApTa OCHOBHOTO O0IIEro 00pa3oBaHUs C
Y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUIA, TPEIBSIBISEMBIX K MATEMATHUECKOMY 00pa30BaHUIO,
U TpaaulUid POCCUUCKOrO O00pa3oBaHUs, KOTOpblE OOECHEUYMBAIOT OBJIAJCHHE KIIOYEBBIMU
KOMITETCHIIUSIMU, COCTABJISIIONIMMU OCHOBY ISl HEMPEPHIBHOTO OOpa30BaHHUS M CAMOPA3BUTHS, a
TaK)Xe IeIOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHLHOTO Pa3BUTHUSI O0YUAIOIIHXCS.
B paGoueit mporpamme yuTeHBl HAEH U TMOJoKeHus KoHuenuuu pa3BUTUS MaTEMaTUYECKOTO
oOpa3oBanusi B Poccuiickoit ®enepanmu. B smoxy mudposoit Tpanchopmamuu Bcex cdep
YEIIOBEYCCKONM JCSITeILHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOI MaTEMAaTUYECKOI MOATOTOBKU. YK€ B IIKOJIE MaTEMATHKa CIIY>KUT OMOPHBIM MPEAMETOM IS
W3y4YEHUS CMEXKHBIX JUCIUIUIMH, a TIIOCJE€ IIKOJbl pEAIbHOW HEOOXOIUMOCTHIO CTAHOBUTCS
HEenpephIBHOE 00pa3oBaHue, 4YTO TpeOyeT MOTHOLIEHHOM 6a30B0i 00111e00pa30BaTEeILHOM MOATOTOBKH,
B TOM YHCJI€ U MAaTEMATHYECKOM.

3T0 00YCIOBICHO TEM, UTO B HAIIIM THU PACTET YUCIIO Mpodeccuid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
MIPUMEHEHUEM MaTEeMaTUKH: U B cpepe SKOHOMHUKHU, U B OM3HECe, U B TEXHOJIOTHYECKUX 00JIacTAX, U
Jake B TYMaHUTapHBIX cepax. Takum 06pazom, KpyT HIKOJIBHUKOB, 171 KOTOPBIX MAaTE€MaTHKa MOKET
CTaTh 3HAYMMBIM IIPEAMETOM, PACIIHPSICTCS.

[IpakTrdeckass MONE3HOCTh MAaTeMaTUKU OOYCIOBIEHA TE€M, 4YTO €€ MPEAMETOM SBISIOTCS
(dbyHIaMeHTaIbHBIE CTPYKTYpPhl HAIIETO MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC
OTHOUIEHUSI OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEJACTBEHHOM OMbBITE, A0 JOCTATOYHO CJIOKHBIX,
HEOOXOIUMBIX IS Pa3BUTHS HAYYHBIX W TPHUKIAAHBIX HAeH. be3 KOHKpEeTHhIX MaTeMaTH4YeCKUX
3HaHUM 3aTPyJHEHO MOHUMAHUE MPUHIMUIIOB YCTPOMCTBA U MCIOIb30BaHUS COBPEMEHHOW TEXHUKH,
BOCIPUATHE W UHTEpIpeTalns pa3HOOOpa3HOM COLMAIbHOW, 3IKOHOMUYECKOM, MOJUTHUYECKON
uHpopManuu, ManodPPeKTUBHA TOBCEHEBHAS MPAKTHUECKas AesSTeNbHOCTh. KaXkaoMy 4elloBeKy B
CBOEH KU3HH MPHUXOJUTCS BBITIOJHITH PACUYETHl U COCTABIATH AITOPUTMBI, HAXOJIUTh M TIPUMEHSThH
(dbopMyIbl, BIaJETh TPAKTHUECKUMU PUEMAMH T€OMETPUUECKUX U3MEPEHUN U TIOCTPOCHUMN, YUTATh
nH(OpMaIno, TMPEJCTaBICHHYIO B BHAE TaOIWIl, aAuarpaMM W TpadHKOB, >XKUTh B YCIOBHSIX
HEONpeAeIEHHOCTA U TIOHUMATh BEPOSTHOCTHBIN XapaKkTep CIy4aifHbIX COOBITHIA.

OnHOBpEMEHHO ¢ pacmupeHueM chep MPUMEHEHUS MAaTeMaTHKH B COBPEMEHHOM OOIIECTBE BCE
0oJiee BaKHBIM CTAHOBHUTCS MAaTEMATHUECKUN CTHIIb MBIIUICHUS, TPOSIBISIIONIMIICS B OMPEACIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mponecce n3ydeHuss MaTeMaTUKH B ApCEHAl MPUEMOB U METOZ0B MBIIIUICHHUS
YellOBEKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS WHIYKIUS W JeAyKnus, o0oOmeHue u
KOHKpETH3aIusl, aHaJIN3 U CUHTE3, KilacCuUKalus U CuCTeMaTH3aIusl, a0CTparupoBaHue U aHAJIOTUsl.
OOBeKTh MaTEMaTHYECKUX YMO3aKIIFOUEHUH, IPaBIIIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOpMyIHpOBaTh, OOOCHOBHIBATH H
JTIOKa3bIBATh CYXKJEHHUS, TEM CAMBIM Pa3BUBAIOT JJOTUYECKOE MbILIUICHUE. Bety1ast poib mpuHa IeKuT
MaTeMaTHKe U B (POPMUPOBAHUU aJITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS] U BOCIUTAHUNA YMEHUI
JEMCTBOBATH IO 33JJaHHBIM AJITOPUTMAM, COBEPIIIEHCTBOBATh M3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B
MpoLecce pelIeHusl 3aJad — OCHOBOM Y4eOHOHl MAesITeNTbHOCTH Ha YpOKax MaTeMaTHKd —
Pa3BUBAIOTCS TAaK)KE TBOPUECKAs U MPUKJIAAHAs] CTOPOHBI MBIIIICHHUS.

OO0ydeHne MaTeMaTKe 1aéT BOZMOKHOCTh Pa3BUBATh Y OOYUYAIOIUXCS TOYHYIO, PAllHOHATIBHYIO U
WH(POPMATUBHYIO PEYb, YMEHHE OTOHMpaTh HambOoJIee IMMOAXOMSAININE S3BIKOBBIC, CHMBOJMYECKUE,
rpaduueckue cpeacTBa A BEIPAKESHHsI CY>KIECHUIN U HATJISTHOTO UX MPEICTaBICHHUS.

HeoOxoauMbIM KOMIIOHEHTOM OOIIEH KyJbTyphl B COBPEMEHHOM TOJKOBAaHUM SIBISETCS oOIIee
3HAKOMCTBO C METOJAaMHU IO3HAaHMs JIEMCTBUTENIBHOCTH, MPEACTABICHUE O NpPEeIMETe M METOJax
MaTeMaTHK{, WX OTJIMYUA OT METOJOB JPYIMX €CTECTBEHHBIX W TYMaHHUTAapHBIX HayK, 00
OCOOCHHOCTSIX TPUMEHEHUS MATEeMAaTHKH MAJid PEIICHHs HayYHbIX W MPUKIAJHBIX 3adad. Takum
o0pa3oM, MaTeMaTH4YecKoe OOpa3oBaHWE BHOCHT CBOW BKJIAJ B (popMmupoBaHUE OOIICH KYIbTYpHI
YEJI0BEeKa.



N3yuenne mMaTeMaTHKH TaKXe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEIOBEKA, TOHUMAHHIO
KpacoTbl M WU3SLIECTBA MaTEeMAaTUYECKUX PACCYKIEHHUH, BOCHPHUATHIO TE€OMETpPUYECKUX (opM,
YCBOECHUIO UJIEU CUMMETPHH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

HpI/IOpI/ITeTHLIMI/I OeIsIMHu 06y‘IeHI/I}I MaTeMaTHKe B 5 Kilacce ABIISIIOTCS:

npoaobkeHne (GOpMHUPOBAHMSI OCHOBHBIX MATEMAaTUYECKUX MOHATHH (UHCIIO, BETUYMHA,
reoMeTpudeckas gurypa), 00ecIeuyuBaoNINX MPEEeMCTBEHHOCTh B ITEPCTICKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00yYarOIINXCS;

Pa3BUTHE WHTEILICKTYALHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00YJarOIIMXCsl, TIO3HABATEIILHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHM, HHTEpeCca K U3yYCHUIO MaTEMATUKH;

[10JIBEJIEHUE O0YYarOIIMXCS Ha JIOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3HU
MaTE€MaTUKHU U OKPYKaOLIEro MUpPa;

dopmupoBanre (HYHKIIMOHATHFHOW MAaTEMaTHUECKONH TPAMOTHOCTH: YMECHHSI paCliO3HABATh
MaTeMaTHueCKHe OOBEKTHI B pEaTbHbBIX KU3HEHHBIX CUTYAIUSIX, TPUMEHSTh OCBOCHHbBIE YMEHUS
TSl PEIICHUS PAKTHKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH MOJTYyUYCHHBIE PE3YJIbTAThI U
OIICHUBATh UX Ha COOTBETCTBUE MPAKTHUECKON CUTYaIUH.

OcHOBHBIE JHHHMM COJAEpX aHHS Kypca MaTeMaTHKd B 5 Kiacce — apudmeTHyeckas Hu
reoMeTpuueckas, KOTOpPbIE DPa3BUBAIOTCS IMapaJlIeIbHO, Ka)aas B COOTBETCTBHM C COOCTBEHHOMU
JIOTUKOM, O/THAKO, HE HE3aBUCUMO OJIHA OT APYIOM, a B TECHOM KOHTaKTe U B3auMoaercTBuu. Takxke B
Kypce MPOUCXOIUT 3HAKOMCTBO € JIEMEHTaMU aJIreOpbl U ONUCATENbHON CTATUCTUKH.

W3ydenue apudmMeTndeckoro Marepuaia HadYMHAETCS CO CUCTEMATHU3allMd M Pa3BUTHUS 3HAHUM O
HaTypaJIbHbIX 4MCaX, TMOJYYEHHbIX B HadanpbHOW 1mkoje. [Ipu 3TOM coBeplIeHCTBOBaHUE
BBIUMCIUTENFHON TEXHUKHU U (POPMHUPOBAHNE HOBBIX TEOPETHUECKUX 3HAHUI COUETACTCS C pa3BUTHEM
BBIUHCIUTENBbHON KYJIbTYphl, B YACTHOCTH C OOYYE€HUEM MPOCTEHIINM NMpUEMaM MPUKUAKU U OLICHKU
pPEe3yNbTaTOB BBIUNCIECHUN.

Jlpyroii KpymmHBIA OJIOK B COJEpKaHUU apu(PMETHIECKON JTMHUU — 3TO Apodu. Havamo uzydenus
OOBIKHOBEHHBIX U JIECATUYHBIX AP0oOei OTHECEHO K S Kiaccy. DTO MEepBbIid 3Tal B OCBOSHUH ApoOeH,
KOI'/Ia IPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMU, MOHATUSIMH TeMbl. [Ipu 3TOM paccMmoTpenue
OOBIKHOBEHHBIX Jpo0eii B MOTHOM 00BEME MPEAMIECTBYET M3YYCHHMIO NECATUYHBIX IpOOEH, YTo
11e7IeCO00Pa3HO ¢ TOYKM 3PEHUS JIOTHMKU H3JIOKEHUS YUCIOBOM JMHUH, KOTJa IMpaBuia JEHCTBUN C
JECATUYHBIMU JIPOOSIMH MOKHO 0O0OCHOBATH Y>K€ M3BECTHBIMU aJTOPUTMAMU BBITIOJTHEHUS JeHCTBUI
C OOBIKHOBEHHBIMH JAPOOSMHU. 3HAKOMCTBO C JCCATUYHBIMHU JAPOOSMHU PACHIUPHUT BO3MONKHOCTH IS
NOHUMaHMU OOY4YarOIIMMUCS TNPHUKIATHOINO MPUMEHEHHMsS HOBOHM 3aluCu NpPU H3YYEHUHM JPYTuX
MIPEIMETOB U MPU MPAKTUYECKOM HCIIOIb30BAHUU.

[Ipu 0OyyeHHH pelIeHHI0 TEKCTOBBIX 3a/1a4 B S Kjlacce MCIOJB3YIOTC apu(pMeTnueckue npruéMbl
pemieHusa. TekcToBbIE 3ajjauM, peliaeMble IPpU OTPaOOTKE BBHIYMCIUTENbHBIX HAaBBIKOB B D Kiacce,
paccMaTpUBAIOTCS 3aa4u CIIEAYIOIIMX BUOB: 3a/1a41 HA IBM)KEHUE, HAa YaCTH, Ha TIOKYIIKH, Ha paboTy
U MPOU3BOJUTEIBHOCT, HA MPOILEHTHI, Ha OTHOWIEHUS U mpornopuuu. Kpome Toro, oOydaromuecs
3HAKOMSATCS ¢ MPUEMAMU pELICHUs 33/a4 1epeOopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTh C
nH(popMmanue, mpeACTaBICHHONW B JopMe TaOJIHI] WK JUATPAMM.

B IlpumepHoii paboueld mnporpamMme HpPeAYCMOTPEHO (OPMHUPOBAHUE IPONEAEBTUUYECKUX
anreOpandyeckux IpeacTaBieHui. bykBa Kak CHUMBOJI HEKOTOPOrO 4YHCIa B 3aBUCHMOCTH OT
MaTEMaTHYECKOI0 KOHTEKCTa BBOJUTCS MOCTENEHHO. byKBEHHass CUMBOJIMKA IIMPOKO HCIOJIB3YETCS
MpeKIe BCEro AN 3amucy OOLIMX YTBEPKIECHUH U TMpeioKeHuid, (Gopmysa, B UYACTHOCTU IS
BBIUMCJIEHUS] TEOMETPUYECKUX BEJINYMH, B KAUECTBE «3aMECTUTEIS YUCTIA.

B xypce «Matematuku» 5 kiiacca npeacTaBieHa HarsHas TeOMETpHUs, HalpaBJIeHHAas Ha Pa3BUTHE
00pa3HOTO MBIIIICHHS, TPOCTPAHCTBEHHOT'O BOOOPAXKECHHUSI, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIH
3Tan B M3YYEHUH TE€OMETPUHM, KOTOPBIM OCYILECTBIAETCS Ha HAIJISIAHO-IPAKTUYECKOM YpPOBHE,
ONUpAeTCss Ha HAIATHO-00pa3HOe MbIIUIeHHEe oOydaromuxcs. boinbiias poib  OTBOIUTCS



MPAKTUYECKON EATENLHOCTH, OIBITY, SKCIIEPUMEHTY, MoieTrpoBanuto. O0yyaromuecs: 3HaKOMSTCS
C TEeOMEeTpUYeCKUMHU (UTypaMH Ha IUIOCKOCTH W B TMPOCTPAHCTBE, C HUX MPOCTEUITUMHU
KOH(UrypausaMy, y4aTcss H300paxaTh UX Ha HEJIMHOBAHHOM M KJIETYAaTOW Oymare, paccMaTpUBAIOT
UX MpOoCTeWlre CBOWCTBA. B mpolecce u3ydeHus HarjasiHOW T€OMETPHUM 3HAHHWS, IMOJYyYEHHbIC
00y4aroImuMHCs B Ha4aJIbHOH IIKOJIE, CHCTEMAaTU3UPYIOTCS U PACHIMPSIOTCS.

MECTO YYEBHOTI'O KYPCA B YYEBHOM I1JIAHE

CornacHo yuyeOHOMY IJIaHy B 5 Kjlacce M3y4yaeTcs MHTErpUPOBaHHBIN mpenmeTr «MaTemaTukay,
KOTOpBIA  BKJIIOYaeT apupMETHYEeCKHl MaTepuaq U HarjasAHyl0 TE€OMETpUI0, a Takxke
NPONEIeBTUUECKUE CBEIECHUs M3 anreOpbl. YUeOHbIM MJaH Ha M3ydyeHHe MaTeMaTUKU B S Kiacce
OTBOJIUT HE MeHee 5 yueOHBIX 4acoB B Heemo, Bcero 170 ydeOHBIX gacoB.

COJEP)KAHUE YYEBHOT' O KYPCA "MATEMATHKA"

HartypanbHble yncia u HyJIb

Hatypainbnoe uwncio. Psn HatypanbHbix uucen. Yumeno 0. M3o0pakeHrWe HaATypalbHBIX YHUCEI
TOYKaMHU Ha KOOPAMHATHOW (umciioBoiM) mpsimoil. Ilo3ummonHas cuctema cyucieHus. Pumckas
HyMepalus Kak NpUMEp HEMO3ULIMOHHOW CUCTEMBbI CUMCIEHMs. [leciTuyHas cucTeMa CUYHUCIICHMS.
CpaBHEHHE HATypaJIbHBIX YHCEJ, CpaBHEHHE HATypalbHBIX uuces ¢ HynéM. CrocoObl cpaBHEHUS.
Oxpyraenne HaTypalbHbIX uncell. ClI0)KeHUE HaTypaldbHBIX YUCEN; CBOMCTBO HYJS MPU CI0KECHHH.
BerunTanue kak geiictBue, 00paTHOE CIOKEHUIO. Y MHOKECHHUE HATYpAJIbHBIX YHCEIT; CBOMCTBA HYIIS U
€IUHUIIBI IPU YMHOKEeHHH. [lenenne kak aeiicTBrue, o0paTHoe yMHOXeHUI0. KOMIIOHEHTHI IeHCTBUIA,
CB3b Mexay HuMH. [IpoBepka pesyinbrara apudmerndeckoro zaeiictBusi. IlepemecturensHoe u
coueTaTesIbHOE CBOMCTBA (3aKOHBI) CJIOKEHUS U YMHOXKEHHS, paclpe/elIuTeIbHOE CBONCTBO (3aKOH)
yMHOXeHUs. Vcnonp3oBanue OyKB J171s1 0003HAYEHUSI HEU3BECTHOI'O KOMIIOHEHTA M 3aIlMCH CBOMCTB
apudmernyeckux nedcTBui. JlenuTenu u KpaTHbIE YUCIaA, pa3liokeHHe Ha MHoOxuTenu. [IpocTeie u
coctraBHble umcna. llpusnakm penmumoctu Ha 2, 5, 10, 3, 9. Jlenenue c ocratkom. CTemneHb C
HaTypaJbHbIM IIOKa3aTeleM. 3alucCh 4YMCJIa B BHUJIE CYMMBI paspsAHbIX cilaraeMmblx. YuciaoBoe
BBIPDA)KCHME. BBIUMCIICHHE 3HAYEHUN YHCIOBBIX BBIPAXKCHUM; IOPSANOK BBIIOJIHEHUS JEHCTBUM.
Hcnonp3oBaHue MpH BBIYUCICHUAX IEPEMECTUTEIBHOTO M COYETATENbHOTO CBOWMCTB (3aKOHOB)
CJIO’KEHUSI U YMHOKEHHsI, paCIIPEACIUTEIIEHOIO CBOMCTBA YMHOKCHMUS.

JApodu

[IpeacraBiaenue o ApobOu Kak crmocobe 3amucu 4YacTh BeIUYUHBL. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHbIe U HeMpaBUIbHBIE ApoOu. CMemaHHast poOk; MpeAcTaBIeHNEe CMEIIaHHOM IpoOu B BHIE
HEMPaBWILHOW JIPOOW M BBIJCIICHHUE IEJ0W YacTHU YHCIa U3 HEMPaBHIBHOUW JpoOu. M3o0paxkenue
npobeil ToukamMu Ha uuciaoBoM mpsmol. OcHoBHOe cBoicTBO npobu. CokxpaiieHue apoOei.
[IpuBenenne npodu kK HOBoMY 3HaMeHartenro. CpaBHeHHe pobeif. CliojkeHNe U BEIYUTAHHUE IPOOCH.
YMHOXKEHUE U JieleHre 1pooeil; B3auMHo-00paTHbIe Apodu. HaxoxkaeHue 4actu 11eJ10T0 U LeJoro 1mo
ero yactu. Jlecstuanas 3anuck apodei. [IpeacraBienue necaTuaHoi 1poOu B BUAE OOBIKHOBEHHOM.
N300pakeHne JecITUYHbIX ApoOeii TOuKaMu Ha YMCI0BOM mpsiMoit. CpaBHEHHE AECATUUHBIX TPOOEH.
ApudmeTrueckue JeHCTBUS C 1€CATUIHBIMU Apo0saMu. OKpyriieHne AECITUUHBIX ApoOeH.

Pemenne TeKCTOBBIX 3aga4v

Pemenne TexcToBBIX 3a7ad apupMeTHUECKUM criocoboM. Pemenue nornyeckux 3agad. Pemenue
3aJa4 nepedopoM BceX BO3ZMOXKHBIX BapHaHTOB. VICTOIb30BaHUE MPH PEILICHUH 3a]]a4 TaOJIUL U CXEM.
Pemenue 3amad, coxep:KaluX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI: CKOPOCTh, BpeMS,
paccTosiHMe; I1€Ha, KOJIMYEeCTBO, CTOMMOCTh. EMMHMIBI HM3MepeHus: Macchl, 00b&Ma, LEHBI;
paccTosHUA, BPEMEHHU, CKOpOCTU. CBA3b MEKIY €AMHUIIAMU U3MEPEHUS KaXk10M BeMunHbl. Penienne
OCHOBHBIX 3aj1au Ha ApoOu. [IpencraBienne JaHHBIX B BUIE TaOJIMII, CTOJIOYATHIX JUATPAMM.



Harasinnasi reoMmeTpus

Harnsanzele npesncraBieHus o pUrypax Ha INIOCKOCTH: TOUYKA, MIPsIMast, OTPE30K, JIyd, YroJl, JOMaHasl,
MHOT'OYTOJIbHUK, OKPYXXHOCTb, Kpyr. YTou. IIpsAMoi, ocTpsIi, Tynoi U pa3BEPHYTHIN yribl. JiuHa
OTpe3Ka, METPUYECKUE €INHMIIBI JUIMHBL. J[JTMHA JIOMaHOH, IEpUMETP MHOTOYroJIbHUKA. MI3MepeHne n
MIOCTPOEHHE YIIIOB C MOMOIIBIO TpaHCcopTUpa. HarnsgHsle npeactaBaeHus o Gurypax Ha miIoCKOCTH:
MHOTOYTOJIFHHK; TIPSIMOYTOJIHUK, KBaJIpaT; TPEYTrOJIbHUK, O paBeHCTBE (uryp. M3obpaxenue puryp,
B TOM YHCJIe Ha KjeT4yaroil Oymare. [Toctpoenue koH(Urypauuii u3 yacteit npsMoii, OKpy>KHOCTH Ha
HEJIMHOBAaHHOM W KieTyaTod Oymare. Vcronb3oBaHHE CBOMCTB CTOPOH M YIJIOB NPSMOYIOJbHUKA,
kBazpara. [nomans npsaMoyroabHUKa U MHOTOYTOJIBHUKOB, COCTABJIICHHBIX U3 IPSIMOYIOJIBHUKOB, B
TOM uHciie Guryp, n300paxEHHbIX Ha KJIeT4yaToil Oymare. Enunuiel usmepenus miomanu. Harnsagasie
OpPEJCTaBICHUS O NPOCTPAHCTBEHHBIX (QUrypax: MpsSMOYrojbHBI Napamenenunen, Kyo,
MHOTrorpaHHuku. M306paxkeHne mpocTeniux MHOrorpaHHUKOB. Pa3BEpTku ky0Oa 1 napasuienenumneaa.
Co3nanue Mojeneil MHOTOTpaHHMKOB (M3 OyMaru, INPOBOJIOKH, IUIACTWIMHA M J1p.). OOBEM
IPSMOYTOJIBHOTO NMapajulenenunesna, kyoa. EquHuie namepenus oobéma.

ININIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yNbTaThl OCBOSHHUS TPOrpaMMbl  y4eOHOro mpeameTra «MareMmaThka»
XapaKTEePU3YIOTCS

IMaTpuoTHyeckoe BOCIMTAHUE:

HpOHBHCHI/IGM HHTepeca K HpOH_UIOMy 158 HaCTOHH_[eMy pOCCHfICKOfI MaTE€EMaTHKHU, ICHHOCTHBIM
OTHOILIEHUEM K JIOCTHXKEHHSIM POCCUHUCKUX MAaTEMATHKOB U POCCUHCKOM MATEMaTHUYECKOM IIKOJIbI, K
HCIIOJIB30BAHUKO 3TUX I[OCTI/I)KCHI/Iﬁ B prrI/IX HayKax nu HpI/IKHaI[HBIX C(l)ean.

I'paxianckoe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTEN rpaskJaHUHA U PealTu3allii ero Mpas, PeICTaBICHUEM
0 MaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUW, NPOLEIYP
rpakIaHCKOr0 001IecTBa (BBIOOPHI, OMIPOCH U TIP.);

TOTOBHOCTBIO K OOCYKJIEHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMECHEHHEM
I[OCTI/I)KGHI/II;'I HayKI/I, OCO3HAHHUEM BaXHOCTHU MOpaJIbHO-BTI/I‘-IGCKI/IX HpI/IHI_II/IHOB B JCATCIBbHOCTHU
YUYEHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE B pELICHUH MPAKTHUYECKHX 3aJad MaTeMaTU4YecKOM
HAIMPABIICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTHYECKOro oOpa3oBaHUS Ha TPOTSHIKEHUM BCel
KU3HHM U YCIICITHOW TPO(EeCCHOHAIBHON NeATeTbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHUI;
OCO3HAHHBIM BI>I60p0M 158 HOCTpOCHI/IGM HHIIHBHI[y&JII:HOfI TpaeKTOpI/II/I O6pa3OBaHI/I$I 1 JKU3HCHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE.

CITOCOOHOCTBIO K AMOITMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEMaTHYECKUX OOBEKTOB,
3a71a4, pEIICHUH, paCCYKICHUI; YMEHHUIO BUAETh MATEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUA:

OpHUEHTaIle! B IeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJIbI M OOIIECTBA, MIOHUMAHUEM MAaTEMaTHUECKON HAyKU
Kak c(eppl 4YenoBeUYECKOW [eATEIbHOCTH, ATAaloB €€ pa3BUTUS M 3HAYUMOCTU [UIsl pa3BUTHUSA
LUMBWIN3AllMU; OBIIAJICHUEM SI3bIKOM MAaTE€MaTUKM M MaTeMAaTHYeCKOM KyJIbTypOM KaK CpelICTBOM
MMO3HAHMS MUPA; OBJIAJICHUEM MMPOCTEHIIIMMH HaBBIKAMHU UCCIIEI0BATEIIBCKOM IeSITEILHOCTH.

dusznyeckoe BocnuTaHue, (oOpMHpPOBAHME KYJbTYPbl 310POBbSI H 3MOLHUOHAJBHOIO
0s1aronoJry4us:

TOTOBHOCTBHO HpI/IMCHHTL MATEMAaTHUYCCKHUEC 3HAHUS B I/IHTCPGCEIX CBOCTO 3I[Op0BL$I, BCACHUS
3I0pPOBOrO 00pa3za XU3HH (3I0pOBOE TMHTAHHWE, COATAHCHUPOBAHHBIA PEKUM 3aHATHUA W OTAbIXA,



peryisipHas (u3nuyeckas aKTUBHOCTh); C(OPMHPOBAHHOCTBIO HaBblKa pe(IeKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa Jpyroro 4eaoBeKa.

IKOJOrH4eCKoe BOCIIUTAHHUE:

OpHEHTalMel Ha IpUMEHEHHEe MaTeMaTHMYeCKUX 3HAaHUM M pelleHus 3axad B 00JacTH
COXPAaHHOCTH OKpY’KalOLIell cpepl, IUIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HUX BO3MOXHBIX
MOCNEJCTBUM JUIsI OKpYXarolled Cpenbl; OCO3HaHHEM TIJI00aJbHOTO XapakTepa SKOJIOTHYeCKHX
npobeM U myTeH uxX pereHus.

JInuHoCcTHBIE pe3y/bTaThl, 00ecneYnBaOIMe AJaNTALMI0 00y4al0lIerocsi K H3MeHs I0IMCS
YCJIOBUAM COLMATBHON M MPUPOAHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBHAM B YCIOBUSAX HEONPEAEIEHHOCTH, TIIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 NPAKTUUECKYIO IEATEIbHOCTD, B TOM UYHCJIE YMEHUE YUUTHCA Y IPYTUX JIIOEH,
IproOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMUS, HABBIKU U KOMIIETEHIIUHU U3 OIIbITA IPYTHX;

HE00XO0IMMOCTHIO B (POPMUPOBAHMH HOBBIX 3HAHHIA, B TOM Yuclie (POPMYIUPOBATH UAEH, TOHATHS,
rUNoTe3sl 00 OOBEKTaX M SBICHMSAX, B TOM 4YHCJIE paHEe HEM3BECTHBIX, OCO3HABaTh AE(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMI0, BOCIPUHUMATh CTPECCOBYIO CUTYalMIO Kak
BBI30B, TpPEOYIONMI KOHTPMEp, KOPPEKTHPOBAaTh NPUHUMAEMble pEIIeHUs W JeicTBus,
(GbopMynMpOBaThH U OLIEHUBATH PUCKU M MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI MporpaMMbl  yueOHOro mpeamera «MaTemaTHkay
XapaKTepU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHLIMU HOZHABAM ENbHBIMU OCLICTNBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU PE2YIAMUGHBIMU OCUCMBUIMU.

1) Vuusepcanvhvlie no3nasamenwvhvle Oeticmsus obecneuugaiom Gopmuposanue 6a308bIX
KOCHUMUBHBIX NpOYeccos obyyarowuxcs (oceoenue Memoo08 NOZHAHUS OKPYICAIOUe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeIbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayueli).

ba3oBble Jlorn4ecKue 1eicTBUs:

BBIABJIATH U XapPaKTECPU30BATh CYIIICCTBCHHBIC ITPU3HAKN MATEMATUICCKUX O6T)CKTOB, HOHSITI/Ifl,
OTHOLIEHUN MEXAY MOHSATUSIMU;

dbopMyITHpPOBATH ONIPECICHHS TTOHATHH; YCTaHABIUBATh CYIIECTBEHHBIN MTPU3HAK
KJacCU(UKAIIUK, OCHOBAHUS NIl 00OOIICHHS U CPaBHEHHSI, KPUTEPHUH MTPOBOAMMOTO aHAIH3a;
BOCIIPUHUMATh, POPMYIUPOBATEH U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIC U
OTpULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6IJ_II/IG;

YCIIOBHBIE; BBISBIISTH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NMPOTUBOpEYHs B aKTax,
TAHHBIX, HAOTIOICHUSAX U YTBEPKICHUSIX;

npesaratb KpUTEpUU sl BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUHH;

ACJIaTb BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOUECHHI IO aHAJIOTHH;

pa3bupaTh 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKICHUHN (TIPSIMBIE M OT MIPOTHBHOTO),
MPOBOJIUTH CAMOCTOSITEIbHO HECJIOKHBIE I0KA3aTeIbCTBA MATEMAaTHIECKUX (DAaKTOB, BEICTpauBaTh
apryMeHTaluIo, IPUBOIUTE IPUMEPEL U KOHTPIIPUMEPEL,

000CHOBBIBAaTh COOCTBEHHBIE PACcCYKIEHUS; BEIOMpATh crioco0 perieHus: yaeOHoH 3a1aun
(cpaBHMBATH HECKOJIBLKO BAPHAHTOB PEIICHHS, BEIOMPATh HANOOJIee MOIXOASIINI ¢ yIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejlbCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS,
(dopMynHpoBaTH BOIIPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBIMBATh UICKOMOE U IaHHOE, (OPMUPOBATH TUIIOTE3Y,

apryMeHTHUPOBATH CBOIO MO3UINI0, MHEHHUE;



MPOBOIUTH MO0 CAMOCTOSTEIIBHO COCTABICHHOMY TIAaHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOJIBIIIOE
UCCIIeJOBaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy COOOI;

CaMOCTOSITEIILHO (POPMYIHUPOBATH 00OOIICHUS U BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
Ha6HIOI[eHI/I}I, HCCIICA0BaHM, OUCHUBATDL NOCTOBCPHOCTD IMOJIYYCHHBIX PC3YJIbTATOB, BEIBOAOB U
0000I11IeHN i ; IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)Ke BBIIBUTATh
IMPECAIIOJIOXKCHUA O €TO Pa3BUTUHN B HOBBIX YCIIOBUSAX.

Pa6ora ¢ undgopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTh M N30BITOYHOCTh HHPOPMAIIMH, TAHHBIX, HEOOXOJUMBIX ISl PEIICHHS
3a7auu;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETHPOBATH MHPOPMAIHIO PA3IUIHBIX
BUJIOB M (hOpM TIpeCTaBICHHUS;

BBIOMpPATh GOPMY IpeAcTaBlICHU HHPOPMAIMU 1 WLTIOCTPUPOBATH PEIIaeMbIe 33J1a4l CXEMaMH,
IyarpaMMamMu, HHOU TpaduKoi U X KOMOMHAIIUSIMU;

OLIEHUBATh HaAEKHOCTh UH(OPMAIIMH IO KPUTEPHSIM, IPEJIOKEHHBIM YUUTENIEM WU
c(hOpMyYIHPOBaHHBIM CAMOCTOSITEIIHHO.

2) VHuusepcanohvle KOMMYyHUKamueHwvle Oelicmeus obecneyusaom  c@hopmMupo8aHHOCHb
COUYUAIbHBIX HABBIKO6 06)/’{61}01/141/[)66‘}1.
Oo0menune:

BOCIIPUHUMATHh U (bOpMyJII/IpOBaTL CYXXIACHUSA B COOTBCTCTBUHU C YCIOBUAMU U LECIAMU OGH.IGHH}I;
SICHO, TOYHO, TPAaMOTHO BbIpaXXaTh CBOI TOUKY 3PEHHUS B YCTHBIX U NUCbMEHHBIX TEKCTAX, 1aBaTh
IMOACHCHUA 110 X004y PCIICHHUA 3aa4i, KOMMCHTHUPOBATH HOHy‘ICHHBIfI PE3YyJbTAaT; B X04C
o0cyKJIeHUs 3a7]aBaTh BOIIPOCHI 1O CYHIECTBY 00CYK1aeMOi TeMbl, TPOOIEeMbl, periaeMoi 3a1auu,
BBICKA3bIBATbh UACH, HAICIICHHBIC HAa ITOUCK PCUICHUA,

COIOCTABJISITh CBOU CYXJICHUS C CY>KICHUSIMH IPYrHX YYaCTHUKOB JIMajora, OOHapyKUBaTh
pas3iau4ue U CXOACTBO MO3UIIUM;

B KOPPEKTHOH popme popMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YIbTATHI PEIICHUS 3a1a4H, IKCIIEPUMEHTA, UCCIEA0BAHUsA, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHHUS C YU4ETOM 3a/1ay MPE3eHTalUU U 0COOEHHOCTE!
ayJAUTOPHH.

CorpyannuecTBo:

IOHUMATb U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOM U MHAUBUIYaJIbHON pabOThI IPU pEIIeHUN
y4eOHBIX MaTeMaTHUECKUX 3a]1aY;

NPUHUMATB 1IeJIb COBMECTHOMH JIeATeIbHOCTH, IUIAaHUPOBATh OPraHU3aLIUI0 COBMECTHOM paboThl,
pacrnpenessiTh BUIAbI padoT, JOTOBAPUBATHCS, 0OCYKAATh POLIECC U PE3YJIHTAT PaOOTHI;

0000111aTh MHEHHUSI HECKOJIBKHX JIFOJIEH; y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00Cy)IeHUS,
00MEH MHEHUSIMH, MO3TOBBIC IITYPMBI U JIP.);

BBINIOJIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JICHCTBHUS C IPYTUMH YWICHAMU KOMAH/IbI;
OILICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMI MPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICHCTBUSI.

3) VHuusepcanvhvie pecynsamuenvle Oelicmeus 06ecneuusarm @GOoOpPMUPOBAHUE CMbICLOBHIX

YCMAHOBOK U HCUSHERHbLIX HABLIKOB JTUYHOCMU.

Camoopranmu3zanmsi:



CaMOCTOSITEJIbHO COCTABJIATh IUIaH, allTOPUTM PEIIeHHs 3a/1a4ui (MU €T0 4acTh), BEBIOUPATh CIIOCO0
pelieHus ¢ y4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEILICHHUH ¢ y4ETOM HOBOW HH(POPMALINH.

CaMOKOHTPOJIb:

BJIAJIETh CITIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJISI TIPOIIECCa U PE3YJIbTaTa PEIIecHUs
MaTeMaTHUUECKOM 3a1a4u;

NpeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IPU PEIIEHUH 33]1a4l, BHOCUTh KOPPEKTHUBBI
B JIESITEIILHOCTh Ha OCHOBE HOBBIX O0CTOSATENILCTB, HAWIEHHBIX OIIHOOK, BBISIBICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEATECIbHOCTH TTOCTABICHHOM LIEJIN U YCIOBUAM, OOBSICHATH
MPUYUHBI JOCTUKCHHSI UM HEIOCTHKEHUS LEIH, HAaXOJUTh OMIMOKY, TaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATbI

Yuciia 1 BLIYUCIECHHUA

[lonnMmath ¥ TPaBWIBHO YHNOTPEONSATh TEPMHHBI, CBSI3aHHBIE C HATypaJIbHBIMU YHCIaMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

CpaBHUBaT, W YNOPSIOYMBATH HATYpaJbHBIE YHCIA, CPaBHUBATH B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE JPOOH, TECITUIHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOW (YMCIOBOM) MPSIMOM C COOTBETCTBYIOLIMM €M YHUCIOM M
n300pakaTh HATYpaJIbHBIC YUCIIA TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOA.

BremonHaTe apudMeTndeckue NelCTBUS C HATypaTbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH JPOOSIMU B
MPOCTEHIINX CITydasix.

BEIOTHATE POBEPKY, TPUKUIKY PE3YJIbTaTa BEIYUCICHUN.

OxpyraTh HaTypaibHbIC YHCTIA.

Pemenne TeKCcTOBBIX 32724

Pemate TekcTOBBIE 3ajauM apUPMETUYECKMM CIOCOOOM U C IOMOLIbIO OPraHU30BAHHOIO
KOHEYHOT0 iepebopa BceX BO3MOYKHBIX BAPHAHTOB.

Pemate 3amaum, coneprkaliue 3aBUCHMOCTH, CBS3BIBAIOLIME BEIMUYUHBI: CKOPOCTh, BpeMH,
paccTosiHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKye 3alUCH, CXEMBI, Ta0IMIbl, 0003HAYSHUS [IPU PELICHUH 33/1a4.

[lonb30BaTbcs OCHOBHBIMM €AMHMIIAMU HW3MEPEHUs: LIEHbI, MAacChl; PACCTOSIHMS, BpPEMEHH,
CKOpPOCTH; BBIPAKaTh OJIHU €IMHUIIBI BEJIU- YUHBI Yyepes3 JApyrHe.

W3BnexaTh, aHATM3UPOBATH, OLIEHUBATh HH(POPMAIINIO, IPECTABICHHYIO B Ta0JIHIIe, HA CTOI0YATOM
AuarpaMMme, MHTEPIPETUPOBaTh IPEJCTaBICHHbIE JIaHHBIE, MCIIOJIb30BaTh JAaHHbIE NPH PEILIEHUU
3ajad.

Harﬂﬂ)]l-[aﬂ reoMmeTpust

[Tonb30BaThCsA reOMETPUYECKUMH MOHITUSIMU: TOUKA, IIPsiMasi, OTPE30K, JIy4, YTOJI, MHOTOYT OJIbHUK,
OKPY>KHOCTb, KPYT.

[IpuBoauTe npHUMEpPsl OOBEKTOB OKPYXKAIOUIETO MHUpPA, HMEMUX (QOopMYy H3YYEHHBIX
reoMeTpuIecKux Guryp.

Hcnonp3oBaTh TEPMHUHOIOTHIO, CBA3aHHYIO C YIJIaMU: BEPUIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU:
yTOJI, BEPIINHA, CTOPOHA, IMarOHaJIb; C OKPYKHOCTBIO: pauyc, JUAMETp, LIEHTP.

N306paxaTh H3yueHHbIE reoMeTpudeckue (GUIrypbl Ha HEJIMHOBAaHHOW W KIIeT4aTOM Oymare c
MTOMOUIBIO LIUPKYJIS ¥ IUMHENKH.

Haxoauth AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBI0 JUHEHKU, CTPOUTH
OTPE3KH 3aJaHHOM JIIMHBI; CTPOUTH OKPY’KHOCTb 3aIaHHOTO pajuyca.



Hcnonp3oBaTh CBONCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHHMKA, KBajgpatra IJsi UX IOCTPOCHUS,
BBIYHUCJICHUA TUIOIIAAN U IICPUMETPA.

Bbruucnare mepuMeTp W IUIOIIAJbL KBajpaTa, NPSAMOYroJbHHMKA, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM Uuciie (pUryp, n300pakEHHBIX Ha KJIeT4aTo Oymare.

Ilomp30BaThC OCHOBHBIMHU MCTPUYCCKUMHU CAMHUIIAMU HU3MCPCHHSA JIMHBI, IJIOLIAAW; BbIPAKATH
OAHH CAWHHUIBLI BEIMYUHBI YE€PE3 APYyTruc.

Pacno3naBate mapajuienenunen, KyO, MCIOIB30BaThb TEPMHHOJIOTHIO: BEpIIMHA, peOpo IpaHb,
W3MEPEHUST; HAXOIUTh U3MEPECHHS Tapajliesienure a, Kyoa.

Brrancnars OG’béM KY63., napajyjiejacnuneaa 1mo 3alaHibiM U3MCPCHUAM, 1TOJIB30BATHCS CAMHUIIAMU
n3MepeHus: 00bEMa.

Pemrate Heci0kHEBIE 3ala4r Ha UBMCPCHUC IT'COMECTPHUYCCKUX BCJIMYNH B MIPAKTUYCCKUX CUTYyallUAX.




TEMATHYECKOE INTAHUPOBAHHUE

Nef| | HammeHoBaHue pa3aesioB U TeM KoaunvecTBo yacos Buapl nesiteibHOCTH
n/m | NporpamMMmsl
BCero | KOHTP | mMpak
OJIbH | THYE
ble cKHe
pador | paGo
bl ThI
[ToBTOpCHME 7
Paznen 1. Hatypanbheie uncna. [elicTBUS ¢ HATypaJbHBIMH YHCIaMU
1.1. | JlecaTruHas cucTeMa CUMCIICHUSI. 1 0 0 3HAKOMHTHCSI C ICTOPHEH pa3BUTHSI apU(METHKH;
1.2. | Psax HaTypanmbHBIX YHCEI. 1 0 0 UwuraTh, 3aMCHIBaTh, CPABHUBATH HATypajbHBIE YHCHA; IPeIIaraTh U 00CyK1aTh
CHOCcO0BI YHOPSIIOUYUBAHUS YUCET;

1.3. | HarypanbHslii psia. 1 0 0 UwuraTh, 3aMMChBaTh, CPABHUBATH HATypajbHBIE YHCIA; IPEIaraTh U 00CyX1aTh
CHoco0BI YHOPSIIOUYUBAHUS YUCET;

1.4. | Yucno 0. 1 0 0 HccnenoBath cBolicTBa HaTYpalbHOTO psija, uncel 0 u 1 npu cIIoKeHHH 1
YMHOKEHHH;

1.5. | HarypanpHble yncia Ha KOOPAUHATHOMN 3 0 1 N306paxaTs KOOpAMHATHYIO MPSIMYIO, OTMEYATh YHCIa TOYKAMH Ha KOOPAWHATHOM
MPSIMOH. NpAMOMN, HAXOAUTH KOOPAHHATHI TOUKH;

1.6. | CpaBHeHHe, OKpYTIICHHE HATYPaIbHBIX 4 0 0 Hcnonp30BaTh NpaBUIo OKPYTIICHUS HATYPaJIbHBIX YHCET;

YHCelL.

1.7. | Apudmernueckue neiicTBus ¢ 4 0 0 BrimonsaTs apudmernueckue NeHCTBUS C HATYPalIbHBIMU YHUCIAMH, BBIYHCIISTH
HaTypaJbHBIMHU YUCIIAMH. 3HAYEHUsI YMCIIOBBIX BBIPAXKEHUI cO CKOOKaMu U 06€3 CKOOOK;

1.8. | CpoiicTBa HyJIsl IPH CIOXKEHUH U 1 0 0 UccrenoBats cBoiicTBa HatypanbHOTO psija, uncen 0 u 1 mpu cioxennn u
YMHOKEHHH, CBOMCTBA SIMHUIBI TIPU YMHOKEHHH;

YMHOXEHHH.

1.9. | IlepemecTuTenbHOE U COUETATEIHLHOE 2 1 0 Hcnonp30BaTh Npu BEIYUCIICHUSIX IEPEMECTUTENIFHOE M COYETaTeNIbHOE CBOICTBA
CBOICTBA CJIOKEHMS U YMHOKEHHUS, CJIOKEHMS U YMHOXKEHHSI, PACIPEAETIUTEILHOE CBONCTBO YMHOXKEHUS;
pacipenenuTeIbHoe CBOWCTBO YMHOXKEHUSI. DopMyITUpOBaTh U MIPUMEHATH TpaBHiia MPeoOpa3oBaHKs YHCIOBBIX BRIPaKEHUH Ha

OCHOBE CBOMCTB apU(METHICCKUX ACHCTBUIA;




1.10.

HGHI/ITCHI/I " KpaTHBIC YMCJia, PA3JI0OKCHUC
YHCJIa Ha MHOXXHUTCIIH.

®dopMynMpoBaTh U MPUMEHSATH MPaBUIIa MpeoOpa30BaHUs YHCIOBBIX BRIPAKCHHN Ha
OCHOBE CBOWCTB apr(hMETHIECKUX JIEHCTBHIA;

DopmMynHpoBaTh ONPECIICHUS ISITUTENS U KPATHOTO, Ha3bIBATh JACTUTEIN U KPaTHEIS
4KCiia; paClio3HaBATh MPOCTHIC M COCTABHBIC YUCIIA; (DOPMYIUPOBATH U MIPUMEHSATh
MPHU3HAKY JeUMOCTd Ha 2, 3, 5, 9, 10; npuMeHATh alrOpUTM pa3ioKeHUs Yhcia Ha
MPOCThIE MHOXKHUTEJIH; HAXOIUTh OCTATKU OT JCJICHHS M HEIOJHOE YaCTHOE;

1.11.

HGHCHI/IG C OCTaTKOM.

DopMyITUPOBATH ONPEICTICHHS ACTUTENSI U KPATHOTO, HAa3bIBATh JICITUTENN U KPATHBIC
YKCIIa; PaClo3HABaTh MPOCTHIE M COCTaBHbBIE YHCa; (HOPMYIUPOBATE U IPUMEHSTH
MPHU3HAKY JeIUMOCTH Ha 2, 3, 5, 9, 10; IpuMeHATh alfOPUTM Pa3jioKeHUs YHCia Ha
MPOCThIC MHOKUTEITH; HAXOAUTh OCTATKH OT JCJICHUS U HETIOJIHOE YaCTHOE;

1.12.

IIpocThie U cocTaBHbIE YHUCIIA.

PacmoznaBatn IIPOCTHIC U COCTABHBIC YHCJIA,

1.13.

[Ipu3naku nemmmoctw Ha 2, 5, 10, 3, 9.

DOpMyITUPOBATH OMPECTCHUS ICIUTENS U KPATHOTO, Ha3bIBATh JCIUTEIIN U KPaTHBIC
4KCiia; paclio3HaBaTh MPOCTHIC M COCTABHBIC YUCIIA; (DOPMYIUPOBATH M MIPUMEHSATH
MPHU3HAKY JIeUMOoCTd Ha 2, 3, 5, 9, 10; npuMeHATh alrOpuT™ pa3iokKeHUs Yhcia Ha
MPOCTHIE MHOXUTEIIH; HAXOJUTh OCTATKU OT JCJICHUSI H HETOJIHOE YaCTHOC;

1.14.

Creriens ¢ HaTypaJbHBIM IIOKa3aTCJIEM.

3anuchIBaTh NPOU3BEICHHUE B BU/E CTEIIEHHU, YUTATh CTEIIEHH, UCII0JIb30BaTh
TEPMMHOJIOTHIO (OCHOBaHUE, TIOKA3aTelb), BBIUUCIATh 3HAYEHNS CTEIICHEH;

1.15.

YucoBble BhIpaXKEHUS; TOPSIOK JEHCTBUIM.

BremonasTs apudmernieckue qeiicTBHS ¢ HATYpaTbHBIMU YHCIAMH, BEIYUCIATH
3HAYEHUsI YMCIIOBBIX BBIPAXKEHUH cO CKOOKaMu 1 0e3 CKOOOK;

BBINONHATE NPUKHUIKY U OLICHKY 3HAYEHUH YMCIIOBBIX BBIPAXKEHUM, ITpeaararh 1
MIPUMEHATH NPUEMBI IPOBEPKHU BBIYUCICHUN;

1.16.

Pertenue TekCTOBBIX 3a7a4 Ha BCE
apudMeTHIecKre AeWCTBUS, Ha JBIKCHNE U
TOKYIKH

PemaTh TekcTOBBIE 321241 apUPMETHIESCKAM CITIOCOOOM, UCTIONB30BaTh 3aBUCUMOCTH
MEXIY BETMUMHAMU (CKOPOCTh, BPEMsl, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh U
Jp.): aHAJTU3UPOBATh M OCMBICIMBATh TEKCT 3a/1auyl, nepe)opMyIHpOBaTh yCIOBHUE,
W3BJIEKaTh HEOOXOAMMBIE JaHHbIE, yCTAHABIMBATH 3aBUCHMOCTH MEXIYy BEJIMYHHAMH,
CTPOUTH JIOTUYECKYIO IIETIOUKY pacCyKICHUI;

Uroro no pazaeny:
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Paznen 2. Harnsnnas reomeTpus. JIMHUM Ha TUIOCKOCTH

2.1.

Touka, psiMasi, OTPE30K, JTyY.

1

Pacno3naBate Ha uepTexax, pUCyHKax, ONUCHIBATH, HCIIOJIB3YS TEPMUHOJIOTHIO, U
n300paXxaTh C MOMOILBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, Iy,
YTOJ1, IOMaHyI0, OKPY>KHOCTb;

Pacnio3zHaBatk, MPUBOANTH IPUMEPHI OOBEKTOB PEAILHOIO MHUpPa, UMEIOLIHX GopMy
W3yUYCHHBIX (UTYp, OLIEHUBATH UX JIMHEHHBIC pa3MephI;




Hcnonp30BaTh TMHEHKY M TPAHCTIOPTUP KaK HHCTPYMEHTHI 7S TOCTPOCHUS U
M3MEPEHHUs: U3MEPSTH [UIMHY OT pe3Ka, BEJIMYUHY yria; CTPOUTH OTPE30K 3aJaHHON
JUIMHBI, YTOJI, 38JaHHOW BEJIMYMHBI; OTKJIabIBaTh LIMPKYJIEM paBHBIE OTPE3KH,
CTPOUTH OKPY>KHOCTb 3aJlaHHOTO pajluyca;

2.2.

Jlomanast.

Pacnio3naBate Ha yepTexax, pUCyHKax, ONUCBIBATE, HCIIOJIB3YSI TEPMUHOJIOTHIO, H
M300pakaTh C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUYKY, MPSAMYIO, OTPE3OK, Iy,
YTOJ1, IOMaHy0, OKpY>KHOCTB;

Pacmo3naBare, MPUBOANUTH MPUMEPHI OOBEKTOB PEATLHOT'O MUPA, HMEIOIINX GOopMy
U3yUYCHHBIX (UTyp, OLIEHUBATh UX JUHEHHBIC Pa3MeEPHI;

2.3.

Wsmepenne MHBI OTPE3Ka, METPUUYECKUE
CIVHUIIB U3MEPEHUS JTHHEIL.

Hcnonp3oBaTh TMHEWKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIsl IOCTPOEHUS U
WU3MEPEHHUS: U3MEPSTH JUIMHY OT pe3Ka, BEIMYUHY yTIia; CTPOUTh OTPE30K 3a1aHHON
JUIMHBI, YTOJI, 33/1aHHOM BEITMUNHBI; OTKJIAABIBATh LIUPKYJIEM PaBHBIE OTPE3KH,
CTPOUTH OKPYXKHOCTH 3aIaHHOTO pafnyca;

N300paxars KOHOUTYpaMy TEOMETPUIECKUX (DUTYp U3 OTPE3KOB, OKPYKHOCTEH, UX
JacTell Ha HEIMHOBAaHHOM M KJleT4aTol Oymare; mpesiaraTb, OMMUCHIBATh U
00CyXI1aTh CLIOCOOBI, AJITOPUTMBI ITOCTPOCHHUS;

Pacno3naBate u n300pakaTh Ha HEIMHOBAHHOMW M KJIETYATOW Oymare MmpsiMOH,
OCTPBI{, TYIIOH, pa3BEPHYTHIN yTibl; CPABHUBATH YIJIBI,

BbraucasTh JUIMHBL OTPE3KOB, JJOMaHbIX;

2.4.

OKpy>XHOCTb U KPYT.

Pacnio3naBate Ha uepTexax, pUCyHKax, OMMUCHIBATH, HCIIONB3YS TEPMUHOJIOTHIO, H
n300paxath C MOMOILBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, JIyY,
YTOJL, JIOMaHyI0, OKPY>KHOCTB;

Pacno3naBark, IpuBOAUTE IPUMEPHI 00BEKTOB PEATHHOTO MUPa, UMEIOIIUX (hopMy
W3YyYeHHBIX (UTYp, OLIEHUBATh WX JIMHEWHbIE pa3Mephl;

N300paxkars KOHPUTypaIuK TEOMETPHYECKUX (PUTYP M3 OTPE3KOB, OKPYKHOCTEH, UX
JacTell Ha HEMMHOBAHHOW M KJIeTYaTol Oymare; mpemjiarath, OIMCHIBATh U
00CyKIaTh CIIOCOOBI, AITOPUTMBI IOCTPOCHUS;

2.5.

[paktuueckas pabora «IlocTpoernue y3opa
U3 OKPYKHOCTEH.

Pacnio3naBate Ha uepTexax, pUCyHKax, ONMUCHIBATH, UCIIONB3YS TEPMUHOJIOTHIO, U
n300paxath C MOMOILBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, Iy,
yroJl, IOMaHyto, OKpy>kKHOCTh;JPacro3HaBaTh, MPUBOIUTH MPUMEPHI 0OBEKTOB
peagbHOro Mupa, UMeroIux GopMy U3yUeHHBIX (PUTYp, OLICHUBATh UX JIMHEHHBIC
pasMepsl;Jlcrnonb30BaTh TMHEHKY M TPAHCIIOPTHDP KaK HHCTPYMEHTHI IS
MOCTPOCHUS U U3MEPEHHUS: U3MEPSATH JUIMHY OT Pe3Ka, BEJIMYUHY YIia; CTPOUTh
OTPE30K 3aJ]aHHOM JUIMHBI, YToJl, 33JaHHOM BEJTMUNHBL; OTKIIAJbIBATh IIUPKYIEM
PaBHbIE OTPE3KH, CTPOUTH OKPYKHOCTH 3aIlaHHOTO panuyca;y




2.6.

Yromn.

PacniozHaBath Ha yepTekax, pUCYHKaX, OMUCHIBATH, UCIIOJIb3YsI TEPMUHOJIOTUIO, U
M300pakaTh C MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE3OK, Ty,
Yroi1, JIOMaHyl0, OKpY>KHOCTb;

Pacmo3naBate, MpUBOAUTH IPUMEPHI OOBEKTOB PEATFHOTO MHUpPa, UMEIOLIHX GopMy
W3y4YCHHBIX (UTYp, OLEHUBAThH UX JUHEHHBIC Pa3MeEPHI;

Hcnonb30BaTh JIMHEWKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JUIs IOCTPOEHUS U
WU3MEPEHHUS: U3MEPSTH JUIMHY OT pe3Ka, BEIMYUHY yTria; CTPOUTh OTPE30K 3alaHHON
JUIMHBI, YT0JI, 33JaHHON BEJIMYMHBL;, OTKJIAAbIBATH LIUPKYJIEM PAaBHBIE OTPE3KH,
CTPOUTH OKPYKHOCTb 3alaHHOTO pajinyca;

2.7.

IIpssMoH, OCTpPBIN, TYIION U pa3BEPHYTHINA
YTIIBL

PacnioznaBath Ha yepTexkax, pUCyHKaX, OMUCHIBATH, UCIIOJIB3YSI TEPMUHOJIOTHIO, U
M300pakaTh C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB: TOUYKY, MPSAMYIO, OTPE3OK, Ty,
yTOJ1, TIOMaHyl0, OKPY>KHOCTb;

2.8.

H3mepenue yrios.

Hcnonp3oBaTh TMHEWKY U TPAHCTIOPTHP KaK UHCTPYMEHTHI /IS IIOCTPOCHUS U
W3MEPEHHUs: U3MEPATh [UTHHY OT pe3Ka, BeJIMYUHY yTria; CTPOUTh OTPE30K 3aJaHHON
JUTAHBI, YTOJI, 3aJaHHOYW BEIMYNHBI, OTKIIAJABIBATH IIUPKYJIEM PABHBIC OTPE3KH,
CTPOUTH OKPYKHOCTH 33/IaHHOTO PaInyca;

2.9.

[Ipaktuueckas padora «IlocTpoeHune yrios»

Hcnonb30BaTh JIMHEHKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI JUIs IOCTPOEHUS U
W3MEPEHHUs: U3MEPATh [UTHHY OT pe3Ka, BEJIMYUHY yria; CTPOUTh OTPE30K 3aJaHHON
JJINHBI, yFOH, 3aI[aHHOI>'I BCJIMYHUHBI, OTKJIaJAbIBATh HI/IpKy.HCM paBHI)Ie OTpe3KI/I,
CTPOUTH OKPYKHOCTH 33/IaHHOTO Painyca;

N300paxkars KOHPUTYypaIuy FTEOMETPHYSCKUX (PUTYP U3 OTPE3KOB, OKPYNKHOCTEH, UX
yacTell Ha HeJIMHOBAaHHOMW W KJIETYaToi OymMmare; mpeasiararh, OIUCHIBaTh U
00CyKJaTh CIIOCOOBI, AITOPUTMBI IOCTPOCHUS;

Uroro no pazaeny:
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Paznen 3. OGbIKHOBEHHBIE APOOH

3.1.

HpoOsb.

MogenupoBath B rpaduuecKoii, IpeIMeTHOM (GopMe, C TOMOIIBI0 KOMITBIOTEpa
MTOHATHS ¥ CBOMCTBA, CBSI3aHHBIC ¢ OOBIKHOBEHHOH IPOOBIO;

YuTath M 3alUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOH, MpeIararh,
000CHOBBIBaTh U 00CYKAATh CIIOCOOBI YIOPSIOYHBAHNS APOOEH;

3.2.

HpaBI/IJ'II:HLIG 1 HCIIPABUJILHBIC ,Z[p06I/I.

Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BEICKA3BIBAHUS O Z[pO6$IX, MMPUBOAUTL MPUMEPHI U
KOHTPIIPUMEPHEI, CTPOUTH BBICKA3bIBAHUA U OTPUILIAHUA BLICKa3BIBaHHfI;




3.3.

OcHOBHOE CBOMCTBO APOOH.

DopMynHpOBaTh, 3aMMUCHIBATH C IIOMOIILI0 OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOM
IpoOU; UCTIOIE30BATh OCHOBHOE CBOWCTBO APOOH IJISl COKpAIIEHUS APOOeH u
MIPHUBEICHYSI IPOOY K HOBOMY 3HAMEHATEITIO;

3.4.

CpaBHeHue apooet.

YuTath M 3aIUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE POOH, Mpeiararh,
000CHOBEIBaTh U 00CYKAATh CLIOCOOBI YIOPSIOYHBAHUS APOOEH;

3.5.

CrnoxeHre U BEIYUTaHHE OOBIKHOBEHHBIX
IpoOeit.

11

Bremonsste apudmernueckue JeicTBHS ¢ OOBIKHOBEHHBIMU JAPOOSMU; IPUMCHSITh
CBOMCTBA apH(PMETHICCKUX MEHCTBUN IS pallioHAIN3AINH BEIYUCICHHM;
BrIMoNHATE NPUKUIKY U OLICHKY PE3ybTaTa BHIYUCICHUM; IPEAaraTh U MPUMEHSTh
MPUEMBI TTIPOBEPKU BHIYUCIICHUIT;

3.6.

CMmemannas 1po0b.

[IpencraBiaTh cMEIIAHHYIO APOOb B BUAE HEMIPABUIBHOW U BBIACIATH LETYIO YacTh
qHcia U3 HeMPaBMWILHOM qpoou;

3.7.

VYMHOXEHHE U JIeJIeHHe 00BIKHOBEHHBIX
Ipo0eii; B3auMHO-00paTHBIE IPOOH.

12

BremonHsTe apudmMernieckre qeiicTBHS ¢ OOBIKHOBEHHBIMHU IPOOSMU; IPUMEHSTH
CBOICTBa apu()METUUCCKHUX JACHCTBUH JJIsl pAIlMOHAIM3AIIMYA BEIYUCIICHUH;
BrBINONHATE NPUKHUIKY U OLICHKY PE3yJbTAaTa BHIYUCICHUN; IpeAiaraTb U IPUMEHSTh
MIPUEMBI TPOBEPKU BBIUUCIICHU;

[IpoBOIUTE MCCIIEIOBAHUS CBONCTB APOOCH, OITUPAsICh Ha YUCITOBHIE IKCIIEPUMEHTHI
(B TOM YHCIIE C IIOMOIIBI0 KOMITBIOTEPA);

3.8.

Perrenre TEKCTOBBIX 3a7a4, CO AEPrKaINX
Ipoou.

Pemate TekcTOBBIE 3a/1a4H, COAEpKAIIME IPOOHBIE JaHHBIE, U 33/1a4H Ha
HaXO0XKJEHHUE YaCTH LEJIOT0 U LEJIOr0 10 €r0 YaCTH; BBIABIATh UX CXOACTBA U
paznnuus;

MozenupoBaTh X0/ pEIICHUs 331a41 C IOMOIIBIO PUCYHKA, CXEMBI, TaOJINLbI;
[IpuBoauTH, pa3dbuparh, OLEHUBATH PA3INYHBIC PEIICHUS, 3aUCH PEIICHUN
TEKCTOBBIX 3a71a4;

Kpurnyecku onieHMBaTh NOJIYYEHHBIN pe3ybTaT, OCYIIECTBIATE CAMOKOHTPOIb,
MPOBEPSIs OTBET HA COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIIUOKH;

3.9.

OCHOBHBIE 32 Jauu Ha JIPOOH.

PemaTs TeKCTOBBIE 3a/1a4H, colleprKalie ApoOHbIE JaHHbIE, M 3a1a4H Ha
HaXO0>KAE€HHE YaCTH LEJIOTO U 1IEJIO0T0 110 €r0 YacTH; BBISBIIATH UX CXOJCTBA U
pa3anyus;

MozenupoBaTh X0/l pEIICHHUS 331a41 C TIOMOIIBIO PUCYHKA, CXEMBbI, TaOJIULIBI;
[TpuBoaNTH, pa3OUpaTh, OLCHUBATH PA3JINUHBIEC PELICHUS, 3aITUCH PEILICHUH
TEKCTOBBIX 3a/1a4;

KpuTHnuecku oneHUBaTh MOJy4YE€HHBINH PE3yIbTaT, OCYIECTBIATH CAMOKOHTPOIb,
HPOBEPsis OTBET HA COOTBETCTBHE YCIOBHUIO, HAXOAUTh OIIUOKH;




3.10. | [IpumeHenune OyKB IUIs 3amMcH 2 3HaKOMHTHCSI ¢ UICTOPUEN Pa3BUTHSI apU(METHKH;
MaTeMaTHYEeCKHUX BBIPKECHUH U
MIpeI0KEHUN

Uroro no pazaeny: 47

Paznen 4. HarnsinHas reomeTpus. MHOTOYTOJIBHUKH

4.1. | MHOTOYrOJBHUKH. 1 OnwuceIBaTh, UCIONB3YS TEPMUHOJIOTHIO, H300pakaTh ¢ IOMOIIBIO YEPTEKHBIX

WHCTPYMEHTOB U OT PYKH, MOJICIIUPOBATh M3 OyMard MHOTOYTOJIbHHUKH;
PacriozHaBaTh MCTUHHBIE U JIOKHBIE BEICKa3bIBAHHUS O MHOTOYTOJIbHUKAX, IPUBOIUTD
MpUMEPBI U KOHTPIIPUMEPBL;

4.2. | YeTpIpEXyTroibHUK, NPSIMOYTOJIbHUK, 1 [TpuBOANTH IPUMEPHI OOBEKTOB PEaIbHOTO MUPA, UMEIOIINX (HOopMy

KBaJparT. MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaJ[paTa, TPEYroJbHUKA, OIICHUBATh UX
JIMHEWHBIE pa3Mephl;
BBIUUCHATE: IEpUMETP TPEYTOJIbHUKA, MPSIMOYTOJIbHUKA, MHOTOYTOJIBHUKA; TUIOMIAb
NpSMOYTOJIbHHUKA, KBaApaTa;

4.3. | IIpaktuyeckas padota «IlocrpoeHne 1 CTpouth Ha HETMHOBAHHOM U KileT4aTol OyMare KBajpaT U IPSIMOYTOJILHUK C
HPSMOYTOJIBHHUKA € 33JaHHBIMU CTOPOHAMU 3aJjaHHBIMH JUIMHAMU CTOPOH;

Ha HETMHOBaHHOHM OyMmarey.

4.4. | TpeyroibHUK. 1 N306paxars ocTpOyToNbHbIE, IPAMOYTOJIbHBIE H TYNIOYTOJIbHBIE TPEYTOIbHUKY;

4.5, | IInomanp u nepuMeTp NpsIMOYTOJIbHUKA U 4 HccnenoBath CBOICTBA NPSIMOYTOJIbHUKA, KBapaTa IyTEM SKCIIEPUMEHTA,
MHOTOYTOJIBHUKOB, COCTaBIICHHBIX W3 HaOJII0IeHHs, I3MEPCHUS, MOJICIMPOBAaHNST; CPaBHUBATH CBOICTBA KBA/Ipara
MPSMOYTOJIBHUKOB, €INHHIBI H3MEPEHHUS NPSAMOYTOJIbHUKA;

TUTOIIA !, Hcnonk30BaTh CBOMCTBA KBaAPATHOW CETKH JIsl IOCTPOEHHS QUTYp; pa3OnBaTh

NPSAMOYTOJIPHUK Ha KBaJpaThl, TPEYT OJIbHUKH; COCTaBIIATh (PUIYPhI U3 KBaAPAaTOB U
NPSMOYTOJILHUKOB M HAXOAWUTh UX IUIOIIAAb, pa30MBaTh QUIYpHl HAa MPSMOYTOJIbHUKN
U KBaJpaThl ¥ HAXOAUTH UX IUIOINA/b;
BrlpaxkaTh BeIMYHHY IUIOMIAAN B PA3IMYHBIX €INHHULAX U3MEPEHUS METPUUECKON
CHCTEMBI MEp, IOHUMATh ¥ UCIIOJIb30BaTh 3aBUCUMOCTH MEXy METPUIECKUMHU
eIMHULIAMHU U3MEPEHUS IUIOLIAIH;
3HAaKOMMTHCS C IPUMEPAMU IPUMEHEHHS IUIOINAAN U IEPUMETPa B IPAKTUUECKUX
CUTYyalusiX;

4.6. | [lepumeTp MHOTO yrOJHHUKA. 2 BBIUUCIATE: IEpUMETP TPEYTOJIBHUKA, MPSIMOYTOJIbHUKA, MHOTOYTOJIFHAKA; TUIOIA]Th
NpSMOYTOJIHHUKA, KBaApaTa;

Htoro no pazzeny: 10




Paznen 5./lecaTrnunble 1podu

5.1.

Hecsatrunas 3anuck Apooeit.

[IpoBOUTE MCCIIETOBAHUS CBONCTB ACCITHYHBIX APOOEH, OMHPAasCh HA YUCIIOBBIC
SKCIIEPUMEHTHI (B TOM YHUCIIE C TIOMOIIBI0 KOMIBIOTEPA), BBIIIBUTATh THUIIOTE3BI U
MIPUBOJIUTH UX 0OOCHOBAHUS;

Pacrio3HaBaTh HCTHHHBIC U JIOJKHBIE BBICKA3BIBAHUS O APOOSX, IPUBOIUTE MIPUMEPHI
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHMS BHICKA3bIBAHUIA;

5.2.

CpaBHEHHE NECATUIHBIX TPOOCH.

[IpoBOINTE WCCIIEMOBAHUS CBONCTB ACCATHYHBIX APOOEH, OTIMPAsCh Ha YHCIIOBBIC
AKCIEPUMEHTHI (B TOM YHUCIIC C IIOMOIIBI0 KOMIBIOTEPA), BBIIBUTATh TUIIOTE3bI U
MIPUBOJUTH X 0OOCHOBAHUS;

Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BRICKa3bIBAHUS O APOOSX, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHMS M OTPHIIAHUS BHICKa3bIBAHUM;

5.3.

JleiicTBUS ¢ NECATUIHBIMA APOOSIMH.
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BremonHsTh apudmernieckue qeicTBHS ¢ IECATUIHBIME TPOOSMHU; BBHITIONHSTH
MPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYHCIICHUH;

[IpuMeHsATh CBOWCTBA apU(METHUECKUX NEHCTBUIMA IS PAlMOHATN3AIIT
BBIYHCIICHUIA;

OmneprpoBath APOOHBIMH YHCIIAMH B PEAJIbHBIX JKU3HEHHBIX CUTYaINsIX;

5.4.

OxpyrJieHUE JIECATHYHBIX APOOEHi.

[TpuMeHATE PaBUIIO OKPYTIICHUS ACCATHUHBIX Ipobeii;

5.5.

Perrenne TEKCTOBBIX 3a/1a4, COIEPIKAIITIX
Ipoou.

Pemate TekcTOBBIE 3a/1a4H, COAEpKAIIME APOOHBIE JAHHBIE, M HA HAX0XK/IEHNE YacTH
LIEJIOr0 M LENOro M0 €ro 4YacTH; BbIABITh UX CXOJCTBA U Pa3Indus;

MoennpoBath X0 peIeHus 33/1a4y ¢ IOMOIIBIO PUCYHKA, CXEMBI, TaOIHIIb.
[TpuBoaNTBH, pa30UpaTh, OLCHUBATH PA3JINUHBIEC PELICHUS, 3aITUCH PEILICHUH
TEKCTOBBIX 3371a4;

OnepupoBath IPOOHBIMU YHCIIAMH B PEAIBHBIX KU3HEHHBIX CUTYalUsX;
Kpurnyecku onieHMBaTh NOJIYYEHHBIN pe3ybTaT, OCYIIECTBIATE CAMOKOHTPOIb,
MPOBEPSIs OTBET HA COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIIUOKH;

5.6.

OCHOBHBIE 32 Jauu Ha JIPOOH.

[IpoBoauTk UCCIENOBAaHNUS CBOWCTB ICCATUYHBIX POOEH, ONMUPAsCh HA YUCIIOBBIC
AKCIIEPUMEHTHI (B TOM YHCJIE C IIOMOIIBIO KOMITBIOTEPA), BEIABUTATH TUIIOTE3BI H
MIPUBOJIUTH UX 0OOCHOBAHUS;

PemaTs TekcTOBBIC 3a1aUM, coAepIKaIIie IpoOHbIC TaHHbIC, U Ha HaXOXICHUE YaCTH
LIEJIOT0 U LIEJOro MO €ro YacTH; BBIBIATH UX CXOJACTBA U Pa3IUYUS;

MopenupoBath X0 PEIICHUS 3a/1a9H C IIOMOIIBIO PUCYHKA, CXEMBI, TAOJIHIIB.
[IpuBouTh, pazdoupaTh, OLICHUBATH PA3TUYHBIC PEIICHUS, 3AIUCU PEIICHUN
TEKCTOBBIX 3a/1a4;

Kpurnuecku onieHUBaTh NOTYUYEHHBIN pe3ynbTaT, OCYIIECTBISATE CAMOKOHTPOMIb,
MIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOIUThH OIIHOKH;




3HaKOMHTHCSI ¢ UICTOPUEN Pa3BUTHSI apU(METHKH;

Uroro no pazaeny:
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Paznen 6. Harmsimaast reomerpus. Tenna u GuUTypsl B IPOCTPAHCTBE

6.1.

MHOTOrpaHHUKH.

1

0

Pacno3naBark Ha uepTexax, pUCyHKaX, B OKPYKAIOIIEM MUPE MPSIMOYTOJIbHBIN
napajienenumne, Kyo, MHOTOIDaHHUKH, OTIHCHIBATH, UCTIONIB3YS TEPMUHOJIOTHIO,
OIICHUBATh JINHEHHBIC pa3Mephl;

[TpuBOIUTH MPUMEPHI OOBEKTOB PEATFHOTO MUPA, UMEIOIINX (POpMy MHOTOTpaHHHKA,
MPSIMOYTOJILHOTO MapaJuIesenuIena, Kyoa;

PacrioznaBath u n300pakarh pa3BEPTKH KyOa U mapajuieNeune/a;

6.2.

N3o6paxeHne MHOTOTpaHHHUKOB.

PacriozHaBath Ha yepTexKax, pUCYHKAX, B OKPYKAIOLIEM MUPE MPSIMOYTOJIbHBIN
napasuiesenumnesn, Kyo, MHOTOrpaHHUKH, OTIMCHIBATh, UCTIONB3YS TEPMUHOJIOTHIO,
OLIEHUBATH JINHEHHBIE Pa3MeEPHI;

6.3.

Mogenu MMPOCTPAaHCTBCHHBIX TCII.

Pacno3naBare Ha uepTexax, pUCyHKax, B OKpY’KaroIleM MUPE MPSIMOYTOJIbHBIN
napaJiiesenumes, Kyo, MHOrOrpaHHUKH, OIIMCBIBATh, UCIIOJIb3YsI TEPMUHOJIOTHIO,
OIICHUBATh JINHEHHBIE pa3Mephl;

ITpuBoANTH NIpUMEPHI 0OBEKTOB PEAIbHOTO MUPA, UMEIOIINX (OPMY MHOTOTPAHHUKA,
NPSMOYTOJIFHOTO Mapajuiesienuiesaa, Kyoa;

6.4.

[psiMoyrobHBII napasenenumnes, Kyo.

Pacmio3naBate Ha yepTexkax, pUCyHKaX, B OKpYXKalolleM MUPE TPSMOYTOJIbHBIH
napajuienenurnesn, Kyo, MHOTOrpaHHUKH, ONMCHIBATh, HCIIOJIB3Ysl TEPMUHOJIOTHIO,
OIICHUBATH JINHEHHBIE pa3MeEpHI;

[TpuBOANTH IpUMEPHI OOBEKTOB PEAIbLHOTO MUPA, HMEIOIINX (OPMY MHOTOTPAHHHKA,
MPSIMOYTOJILHOTO Mapasuiesienuiena, Kyoa;

Nzobpaxkars Ky Ha Ki1eT4aroit Oymare;

HccnenoBath cBolicTBa Ky0a, MPsSIMOYTOJILHOTO MapajliesienuIieia, MHOTOTPaHHHUKOB,
UCTIOJB3YS MOJIEIIH;

6.5.

Pa3Béprku kyba u mapanienenumnea.

Pacno3naBark u u3o0pakaTh pa3BéPTKU KyOa U napajuieenumea,;

6.6..

[Ipaktrueckas pabora «Pa3pépTka KyOay.

PacrioznaBath Ha 4epTekax, pUCyHKaX, B OKPYKAIOIMIEM MHPE TIPSIMOYTOJbHBIHA
napasuiesnenuresn, Kyo, MHOTOTPaHHUKH, OTMCHIBATh, UCTIONB3YS TEPMUHOJIOTHIO,
OIICHUBATH JIMHCHHEIE pa3MEPHI;

MonennpoBars Ky0 ¥ mapajijielienure]] U3 OyMaru U Ipo4nX MaTepHaioB, OOBICHATH
Croco6 MO/IEIMPOBAHHUS;

PewaTs 3agaun U3 peaabHOM KU3HY;




6.7. | O0BéM KyOa, IPSIMOYTOJIBLHOTO 2 HaxonuTs n3MepeHus, BEIYUCIATH TUIOLIAIb IIOBEPXHOCTH; 00BEM KyOa,
napasuiesienuresna NPSIMOYTOJILHOTO TIapaJlIeNICIIUIIe/Ia; UCCIeNOBaTh 3aBUCHMOCTh 00bEMa Ky0a OT

JUIMHBI ero pedpa, BBIIBUTATh U 000CHOBBIBATH THIIOTE3Y;
Habxnronath 1 MpOBOANTH aHATIOTHH MEXKAY TOHATUSMHE TUIOIIAAH U 00BEMa,
MEepUMETPa U MJIOMAAN TOBEPXHOCTH;
Pemiats 3a1a4um U3 peanbHOM KU3HMU;

Hroro no pazzeny: 9

Paznen 7. [ToBTOpeHue u 06001IICHUE

7.1. | [loBTOpeHHe OCHOBHBIX MOHATHI U METOJIOB | 8 BbIuucnsaTh 3HaUCHUS BRIPaKEHH, COZepIKalInX HATypalbHbIE YHCIIA,

Kypca 5 knacca, 000011IeHHe 3HAHUH OOBIKHOBEHHBIE U JCCATUYHBIE IPOOH, BHIIOIHATH MPEOOPa30BaHUs YHCET,;
Br16upats criocob cpaBHEHHs YHCEN, BBIYUCICHUN, IPUMEHSITH CBOHCTBA
apu(pMeTHIeCKuX ACUCTBUH AJIs1 pallMOHATM3aLUH BBIYNCIICHHH;

OcCylIecTBISATh CAMOKOHTPOJIb BHITTOJTHIEMBIX JISHCTBUI U CAMOTIPOBEPKY pe3yJibTara
BBIYHCIICHUI;
PemaTs 3agaun U3 peanabHON KU3HU, IPUMEHITh MaTeMaTHYECKUE 3HAHUS /TS
pelIeHns 3a1a4 U3 APYIUX Y4eOHBIX MPEIMETOB;
PemiaTs 3agaum pazHpIME CIOCO0aMHU, CPABHUBATH CIIOCOOBI PELICHUS 3a/1auH,
BBIOMPATh PaLlMOHAIBHBIN CIIOCO0;

Hroro no pazzeny: 8

OBLIEE KOJIMYECTBO YACOB T10 170
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

Mepsnsik A.T'., Ilononckuii B.B., Axup M.C.; nox penaxuueit [lononsckoro B.E. Maremartuka, 5
kiacc, OOIIECTBO C OrPaHMYCHHON OTBETCTBEHHOCTHIO "U3narensckuii ienTp BEHTAHA-T'PAD";
Axnuunonepsoe obmectBo "UznatensctBo [Ipocsemenne”;

BBenure cBoil BapuaHr:

METOINYECKHUE MATEPHUAJIBI JI51 YYUTEJIA

1. Astop bynko E.B., Mep3msik A.T'., [Tononckuit B.b. Cepust Jluanst YMK A. I'. Mepansika.
Marematuka (5-6) Kiace 5 knace I[Ipeqmer Marematuka M3natenscteo BEHTAHA-TPA®,
koprnopanus "Poccutickuit yueonuk" Bun nponykuun Metogudeckoe mocooune

2. Atrop Mepznsk A.T'., [lonouckuit B.B., Sxup M.C. Cepus Jluaus YMK A. I'. Mep3inska.
Marematuka (5-6) Kiace 5 kimacc IIpeamer Marematuka Msnatenscteo BEHTAHA-T'PA®,
Kkopropanus "Poccuiickuii yueonuk" Bun npoaykiuu Pabouas tetpaas 1

93.ABTOp Mep3msak A.I'., [Tonouckuit B.b., SAxup M.C. Cepus Jlunua YMK A. T'. Mep3nska.
Marematuka (5-6) Kiace 5 knace [Ipeqmer Marematuka M3natenscteo BEHTAHA-TPA®,
koprnopanus "Poccutickuit yueOnuk" Bun nponykuuu Pabouast Tetpaap 2

4.Atop Mepsnsik A.T'., [lononckuii B.b., Pabunosuu E.M. Cepus Jlunus YMK A. T
Mepsnska. Matemartuka (5-6) Knacc 5 kmacc Ilpeamer Martemaruka M3gareasctBo BEHTAHA-
I'PA®, kopnioparus "Poccuiickuii yaeonuk" Ha3Banue: JlugakTHaeckue MaTepHaibl

5.Astop byiko E.B. Cepust JTuaus YMK A. I'. Mepsnsaka. Marematuka (5-6) Kiace 5 kimacc
IIpenmer Marematuka M3narensctBo BEHTAHA-I'PA®, xopriopanus "Poccuiickuii yueOHUK"
Hazpanue: KonTponbHbie paboThI

6. DnexkTpoHHOE yueOHOe mocoOre K ydeOHUKY MaTeMaTHKH Jis 5 kitacca A.I.Mep3isika u Jip.
2.0

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. MunuctepctBo obpazoanus PD: http://www.infonnika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/. TectupoBanue online: 5-11 knaccer: http://www.kokch.kts.ru/cdo/ .

2. O0Opa3oBaTeNbHbII HHTEPHET-PECYPC TSI IIKOJIBLHUKOB, CTYICHTOB, YUUTEJICH U POJUTEIICH,
ttps://lwww.yaklass.ru/p/matematika#program-5-klass

3. OOpazoBatenbHBIIl HHTEPHET-PecypC sl IKOIBHUKOB, https://resh.edu.ru/subject/archived/12/5/
2. [lemarornyeckas MacTepckas, ypoku B IHTepHET 1 MHOTOE JIpyroe:
http://teacher.fio.ru.:$http://www.fcior.edu.ru:http:// www.schoolcollection.edu.ru/

4. Becepoccwuiickuit o0pa3oBaTenbHbiii mpoekT.https://xn--hladlhdnlo2c.xn--plai/

5.Kupwia u Medoaus: http://mega.km.ru.

MATEPUAJILHO-TEXHUYECKOE OBECIIEUEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJTOBAHME

KommnbroTep

MHoro(yHKIIHOHAIBHOE YCTPOHCTBO

MynbTUMeIna IPOSKTOP

CperncTBa TelIeKOMMYHHUKAIIUU

DKpaH HaBECHOI

OBOPYJIOBAHUE [JI51 ITIPOBEJIEHU A JIABOPATOPHBIX

OBOPYJOBAHUME IJIs1 IPOBEJEHUSA JIABOPATOPHBIX U IPAKTUYECKHUX PABOT

AynuTopHasi J0CKa C MarHUTHOM ITOBEPXHOCTHIO 1 HAOOPOM MPHUCIIOCOOIECHUH IUIsl KpeTIeHus! Tabiuniy
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