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IHOACHUTEJIBHAA 3AIIUCKA

OBILIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJIMETA "MATEMATHKA"

Pabouast mporpamma o mMatemMaTuke JuIsg 00yJaronmxcst 5 KjaaccoB pazpadorana Ha ocHoBe DexepanbHOTO
roCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO O0IIET0 00pa30BaHus C y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAaHHM, IPEIbABIAEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U TPATULIUI
poccuiickoro o6pa3oBaHusl, KOTOPbIE 00ECIICUNBAIOT OBJIA/IEHUE KIIFOUEBBIMU KOMITETCHIIUSMH,
COCTaBIISIOLIMMH OCHOBY JJIsl HETIPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHS, a TAKXKE I[EIOCTHOCTh
OO0IIEKYJIBTYPHOTO, IMYHOCTHOTO U TTO3HABATEJILHOTO Pa3BUTHs oOyuatomuxcs. B paboueil mporpamme
YUYTEHBI UJeH U TI0JI0kKeHus1 KoHLenmu pa3BuTHs MaTeMaTH4ecKoro oopa3osanus B Poccuiickoit
®eneparnun. B snmoxy nudpooit Tpanchopmariu Becex chep 4enoBeuecKon AeITeIbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0Oe3 0a30BOi MaTeMaTHUECKOM MOATOTOBKH. Y)Ke B ILIKOJIE
MaTEeMaTHKa CIIYKHUT OMIOPHBIM MIPEIMETOM JUISl H3YUEHUS] CMEXKHBIX JUCLUUIUINH, a TIOCIIE MIKOJIBI peaIbHOM
HEO0XOAMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHKE, UTO TPEOYET MOIHOLEHHON 0a30BOi

o011eo0pa3oBaTenbHON MOATOTOBKH, B TOM YHCIIE M MATEMaTHIECKOM.

3710 00YCIOBICHO TEM, UTO B HAIIIW JHU PACTET YUCIIO Mpodeccuii, CBA3aHHBIX C HEMOCPEICTBEHHBIM
PUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHUECKUX 001acTAX, U JaXKe B
ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr MIKOJLHUKOB, AJI KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAYUMBIM [IPEIMETOM, PACHIUPSIETCS.

HpaKTI/I‘IeCKaﬁ IIOJIE3BHOCTHh MaTEMaTHUKU O6YCJ'IOBJ'IGH3. TEM, UTO eé MpeaAMETOM SBJIAIOTCSA
(dbyHIaMeHTaJIbHBIC CTPYKTYPHI HAIIETO MUPA: TIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIC OTHOIICHHUS OT
HpOCTCﬁH.IHX, YCBanNBACMbIX B HCIOCPCACTBCHHOM OIIBITC, 1O AOCTATOYHO CJIOXKXHBIX, HGO6XO,Z[I/IMBIX JJISL
Pa3BUTHSI HAYYHBIX U TPUKIIAIHBIX HICH. be3 KOHKPEeTHBIX MaTeMAaTHYECKUX 3HAHUW 3aTPYIHEHO TIOHUMaHHE
IIPUHIUIIOB YCTPONCTBA U UCIIOJIb30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATUE U UHTEPIIPETALIUS
Pa3HOOOPA3HOM CONMATLHOMN, YKOHOMHYECKOM, MOTUTHIECKON HHpopMaruu, MaoddHeKTHBHA
MOBCCAHCBHAA NpAaKTUYCCKad ACATCIbHOCTD. Ka)I(,Z[OMy YCJIOBCKY B CBOCH KU3HH MMPUXOJUTCA BBIIIOJHATDH
pacu€Thl U COCTABIIATH AITOPUTMBI, HAXOAUTh M IPUMEHATH (POPMYIIBI, BIAIETh MPAKTHYECKUMH MTPUEMaMH
reOMETPHUECKUX U3MEPEHUHN U MOCTPOCHHH, YUTAaTh UH(OPMAIIHIO, TPEJCTABICHHYIO B BUJIE TaOIuII,
IMarpaMM # rpauKoB, )KHUTh B YCIOBUSAX HEONPENEIEHHOCTH W TOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OaHOBpPEMEHHO ¢ pacIiupeHreM cep MPUMEHEHHUST MaTEMaTHKH B COBPEMEHHOM 00IIIecTBE BCE Ooiee
Ba)XHBIM CTAHOBUTCSI MaTEMATUYECKHI CTHIIb MBIIIJICHUS, TIPOSIBISIONINICS B ONPeIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpornecce n3yueHust MaTeMaTUKU B apceHall MPUEMOB M METOJIOB MBIIIUICHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS UHAYKIHS U ASTYKINs, 0000IIeHIe U KOHKPETH3aIHs, aHAU3 U
CHHTE3, KJIaccu(UKaIys U cucTeMaTn3anus, abctparupoBanue u aHamorusi. OObeKThl MaTEMAaTHYECKUX
YMO3aKJIIOUEeHUH, TpaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTMYECKUX TOCTPOCHUH,
CIIOCOOCTBYIOT BBIPa0OTKE yMEHUs (OPMYIHUPOBATH, 0OOCHOBBIBATH U JIOKA3bIBATh CY)KJICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUIEHUE. Beaymiast posibs NprUHAUIeKUT MaTEMaTHKE U B (GOPMUPOBAHUN
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCOHUTAHUN YMEHHI JeiCTBOBATH IO 33aJJaHHBIM aIrOPUTMaM,
COBEpPILICHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBhIE. B mporiecce perieHus 3a1a4 — OCHOBON y4eOHOH
JeSTeIbHOCTH Ha YPOKaX MaTEeMaTHKU — Pa3BUBAIOTCS TAKyKe TBOpUYECKast U MPUKJIIAJHAS CTOPOHBI

MBIIIJICHU .

OOyuenue MaTeMaTuKe AT BO3MOKHOCTD Pa3BUBATh Y 00YYAIOUINXCS TOUHYIO, PALIMOHATBHYIO U
WH(POPMATHUBHYIO pedb, YMEHHE OTOMPATh HAaMOOJIEe MOIXOASIINE I3bIKOBBIC, CHMBOJIMYECKHE, TPAPUICCKIC
CpCAcCTBa Ui BBIPAKCHU A Cy)K,Z[eHI/Iﬁ W Harji1IHOTO UX NPCACTABIICHUS.

Heo6xoauMbIM KOMIIOHEHTOM OOIIEH KYJIbTYyphl B COBDEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00IIIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUS IeHCTBUTEIFHOCTH, TPEJICTABICHUE O PEAMETE U METOJaX MaTEMAaTHKH, UX OTIMYUH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX IPUMEHEHUSI MATEMaTHKH JUIS
peleHHs HayYHBIX U MPUKIaIHbIX 3a1a4. Takum 00pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIaJ1 B (POpMHUPOBaHUE OOIIEH KYIbTYPhI YEIOBEKA.

I/ISYLICHI/IC MaTE€MAaTHUKH TaKXeE CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHUMAaHUIO
KpaCOThI U U3AIICCTBA MATCMATUUYCCKUX paCCy)KﬂeHHﬁ, BOCIIPUATUIO TCOMCTPUYCCKUX q)OpM, YCBOCHHIO
nacu CUMMCTpPUH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTEMaTHUKeE B 5 KJlacce SBISIOTCA:

— TpOJIOJKEHUE (OPMHUPOBAHUS OCHOBHBIX MaTeMaTHYECKUX MOHATHH (YHMCII0, BETUYMHA,
reoMeTpuueckas purypa), 00ecrnednBaronfX MPeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHUECKOTO
00pa3zoBaHusl 00YJIArOIITUXCS;

— Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX cIIocoOHOCTEH 06y11a101u1/1x051, MMO3HaBaTeIIbHOM
AKTUBHOCTH, UCCJICIOBATCIbCKUX YMGHHﬁ, HHTCPCCA K U3YUCHUIO MATCMATUKH,

— ToJBeJIeHUE 00yJaroIINXCcs Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3H MaTEMaTUKU
U OKPYXKaIOILIETO MUPA;

— ¢opmupoBaHre GYHKIMOHATHLHON MaTeMaTHYeCKON TPAMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTeMaTHYECKUEe OOBEKTHI B PEaTbHBIX KU3HEHHBIX CUTYaLUsAX, IPUMEHITh OCBOCHHBIC YMEHUS IS
pELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 33a4, UHTEPIIPETUPOBATH [TOITY4YEHHBIE PE3YJIbTaThl U
OLICHUBATh UX HA COOTBETCTBUE MPAKTHYECKON CUTyallUH.

OcHOBHBIE JINHUU COJIEp’KaHus Kypca MaTeMaTHKU B 5 Kilacce — apupMeTH4ecKast U reOMeTpHuecKas,
KOTOpBIE€ Pa3BUBAIOTCS MapaJlIeNIbHO, KaXk/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOW, OJTHAKO, HE
HE3aBHCHMO OJIHA OT APYToii, a B TECHOM KOHTAaKTe U B3auMoJIeicTBUU. Takke B Kypce IPOUCXOTUT
3HAKOMCTBO C 3JIEMEHTAMH alreOphl H OMUCATENLHON CTaTUCTHKHU.

N3ydenne apudmMeTHUecKOro MaTepraga HAYMHACTCS CO CHCTEMAaTU3alUY U Pa3BUTHI 3HAHUH O
HaTypaJIbHBIX YHCIIaX, MOTYYEHHBIX B HAUadbHOM miKoJie. [Ipu 3ToM coBepIIeHCTBOBAaHUE BHIYUCIUTEILHON
TEXHUKH ¥ (POPMUPOBAHNE HOBBIX TEOPETHUCCKUX 3HAHUN COUETACTCS C PA3BUTHEM BBIYMCIUTEIHLHOMN
KYJIBTYpPBI, B YaCTHOCTU C O0y4EHUEM MPOCTEUITUM MPUEMaM MPUKHUIKH U OIICHKU Pe3yJIbTaTOB
BBIYMCIICHHI.

Jpyroii KpynHbIi OJIOK B COJIEpKaHUU apu()METHUECKON JIMHUU — 3TO0 ApoOu. Havano uzyueHus
OOBIKHOBEHHBIX M JICCITHYHBIX IP0OEH OTHECEHO K 5 Ki1accy. DTO MEPBBIN 3TAIl B OCBOSHUHU ApOo0eH, Kora
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH, IOHATUSIMU TeMbL. [Ipu 3TOM paccMoTpenue
OOBIKHOBEHHBIX JAPOOCH B OJHOM 00BEME MPEANICCTBYET U3YUEHHUIO IECATHYHBIX IPOOeH, 9TO
11e71eco00pa3HO ¢ TOUKH 3PEHUS JIOTHKHU H3JI0KCSHHSI YUCIIOBOM JIMHUY, KOT/1a TIPaBUIIa JEHCTBHI C
JECSITUUYHBIMH IPOOSIMU MOXKHO 000CHOBATH YK€ M3BECTHBIMH aJITOPUTMAMHU BBITIOTHEHUS IEHCTBUH C
OOBIKHOBEHHBIMHU APOOSMU. 3HAKOMCTBO C JECATUIHBIMU IPOOSIMHU PACITUPUT BO3MOKHOCTH JIJISl TOHUMAHUS
00y4aroIUMUCS TPUKIIATHOTO MPUMEHEHHSI HOBOU 3alKMCH MTPH U3YYSHHUH IPYTHX MPEIMETOB H IPH
MPAKTUYECKOM HCIOJIB30BaHUU.

[Tpu 00y4YeHHN PENICHNIO TEKCTOBBIX 33/1a4 B 5 KJIaCCe UCIOIB3YIOTCS apu(METHUECKUE TPUEMBI PEIICHHUS.
TekcToBbIC 3a7a9H, pelaeMble MPH OTPAOOTKE BHIYUCIUTEIBHBIX HABBIKOB B 5 KJIacce, pacCMaTpUBAIOTCS
3a/la4yM CIAeAYIONINX BUOB: 33/1a4d Ha JIBIKEHUE, HA YaCTH, HA MOKYIKH, Ha pab0Ty U MPOU3BOAUTEIHLHOCTD,
Ha TIPOIICHTHI, HA OTHOLICHHSI U Tiporopuuu. Kpome Toro, o0ydaronuecs: 3HaKOMSTCS C PUEMaMH PEIICHHUS
3a/1a4 mepeObopoM BO3MOXKHBIX BAPHAHTOB, y4aTcsi paboTaThk ¢ nH(MOpMaIuei, mpeIcTaBlIeHHoN B (hopme
TaOJINI WA TUarpamMM.



B IIpumepHoii paboueit mporpaMme npexycMoTpeHo (GOpMUPOBaHHE MPONEACBTHUECKUX anreOpanyeckux
IIpencTaBiIcHU. bykBa Kak CHMBOJI HEKOTOPOTO YHMCJIA B 3aBUCHMOCTH OT MATEMaTUYECKOr0 KOHTEKCTa
BBOJIUTCS TIOCTETIEHHO. ByKBeHHasi CHMBOJIMKA IIMPOKO UCTIONB3YETCS MPEXkKIE BCETO IS 3aIMCH 00X
YTBEP)KACHUH U MPEATIOKESHUN, GOPMYII, B YACTHOCTH JIs1 BEIYUCIICHHS TE€OMETPUUECKUX BEITMYUH, B
KAa4eCTBE «3aAMECTUTEIS» YHUCIIA.

B xypce «MaTematuku» 5 Kitacca IpeicTaBlIeHa HArJsAAHas TEOMETpUs, HAallpaBJICHHAs HA PA3BUTHE
00pa3HOTo MBIIUIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHMSI, N300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIN 3Tall B
U3y4YEHUU F€OMETPUH, KOTOPBIN OCYLIECTBIISAETCS HAa HAIISIAHO-IIPAKTUYECKOM YPOBHE, OIIUPACTCS Ha
HarJs1H0-00pa3Hoe MbllIIeHHE o0yJaromuxcs. boibias posib 0TBOAUTCS MPAKTUUECKOM NESATEIBHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOIeTMpoBaHui0. OOyJaromuecs: 3HaKOMATCS C TeOMETPUUECKUMH (PUTypamMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOHPUTypallUsAMH, y4aTcsl U300paxarh UX Ha
HEJIMHOBAHHOMW W KJIETYaTOM Oymare, paccMaTpUBalOT UX IMpOCTelIe CBOHCTBa. B mporecce n3yueHus
HarJsIHOM FeOMETPUH 3HAHUS, TOJIy4YEeHHbIE 00YYaIOIMMKCS B HA4YaJIbHOM 1IKOJIE, CUCTEMAaTU3UPYIOTCS U
PaCIIMPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHY B 5 KJIacCe U3y4aeTcsl HHTETPUPOBAHHBIN npeaMeT «MartemaTrkay, KOTOpbIi
BKJIIOYAET apu(METHUECKUI MaTepuall U HaTrJISHYI0 TEOMETPHIO, a TAKXKE MPOTIECBTUYECKHIE CBEICHUS U3
anreOpbl. YueOHbIH M1aH Ha U3yYeHHe MaTeMaTHKH B 5 KJlacce OTBOAMT HE MEHee 5 y4eOHBIX YacoB B
Hezento, Bcero 170 ydeOHBIX 4acoB.



COJAEP/KAHUE YYEBHOI'O KYPCA "MATEMATHKA"

HartypaJjbHble yncia 4 HYJIb

HarypanbHoe uncino. Psg HaTtypansabix uucen. Yucio 0. M3o0paxkeHue HaTypadbHBIX YUCET TOYKAMH HA
KOOpJAMHATHOH (4nciioBoi) npsmoi. [To3unonHas cucrema cuucienus. Pumckas Hymepanus Kak npumep
HENO3ULMOHHOM cucTeMbl cunciieHus. JlecaTudanas cucrema cunciaeHus. CpaBHEHNE HATYpallbHBIX YHCED,
CpaBHEHHUE HaTypaJibHbIX yHcel ¢ HylnéM. CriocoObl cpaBHeHUs. OKpyriieHne HaTypalbHbIX yrcel. CloxeHue
HaTYpaJbHBIX YHCENT; CBOMCTBO HYJIS IIPU CIIOKEHUH. BbiunTanue kak AeicTBUe, 00paTHOE CIIOKEHUIO.

YMHOKEHUE HaTypaIbHbIX YUCEN; CBOMCTBA HYJIS U €IMHUILIBI IPU YMHOXKEHUU. JleleHne Kak JeicTBue,
oOpaTHOe YMHOXeHUI0. KOMIIOHEHTHI ACHCTBUH, CBsA3h Mek Ty HUMU. [IpoBepka pe3ynbrara
apudmernueckoro neictBus. [lepemMectTuTtenbHOE U coueTaTENbHOE CBOMCTBA (3aKOHBI) CIOKEHHS U
YMHOKEHUSI, paCIpeIeIUTeTLHOE CBOMCTBO (3aKOH) YMHOXKeHUs. Mcnions3oBanue OyKB /Uit 0003HAYCHUS
HEM3BECTHOT'O KOMITOHEHTA U 3allUCH CBOMCTB apu(METHUECKUX JeicTBUH. JlenmuTenu u KpaTHble Yuca,
pasnoxxenne Ha MHOkuTend. [Ipocteie u coctaBHble uncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octatkoM. CTeneHp ¢ HaTypaJlbHbIM MOKAa3aTeleM. 3aliCh YHCIIa B BUJIE CYMMBI PAa3psIAHBIX CIAraeMbIX.

UucnoBoe BbIpakeHue. Beruncienrne 3Ha4€HU YUCIIOBBIX BBIPAXKEHUM; TOPSIAOK BBIITOJIHEHUS ACHCTBHIA.

Vcnonb30BaHne Mpy BHIYUCICHUSIX IEPEMECTUTEIHHOIO U COYETATETLHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, paCIpeIeIUTETbHOTO CBOMCTBA YMHOKEHHS.

JApoon

[IpencraBnenue o apodu Kak crocoOe 3anmucy 4acTH BearnunHbl. OOBIKHOBEHHBIE 1poou. [IpaBunbHbIe U
HeTnpaBWIbHBIE Apoou. CMmeranHas ApoOk; MPEACTABICHUE CMEIIaHHOW JPOOH B BUJIC HETIPABUIILHOM ApOOH
U BBIJICTICHHE IEJION YacTH YncIa U3 HelpaBmIIbHON ApoOu. M300paxkenue npodel TOUKaMH Ha YMCIOBOU
npsimoii. OcHOBHOE CBOMCTBO nipodu. Cokpamienue apooeit. [IpuBenenune npodbu K HOBOMY 3HAMEHATEIIO.
Cpasuenue npo0eii. CinoxkeHre U BeIUMTaHUE Ipo0eii. YMHOXKEHHE U AeNieHre Ipo0eil; B3auMHO-00paTHBIC
npobu. HaxoxaeHue 4acTu mesioro v IeJ0ro 1mo ero 4actu. Jlecaruunas 3anuck apoodei. [IpencraBnenne
JECATUYHOM TpoOu B BUE OOBIKHOBEHHOH. M300paskeHne qeCATUYHBIX Apo0eil TOUKaMu Ha YHCIOBOM
npsiMmoii. CpaBHEHHE IECATUYHBIX Ipo0ei. AprudMeTndecKue IeHCTBUS C IECATUYHBIMU APOOSMHU.
OxpyrieHue AeCATUYHBIX APOOEH.

Pemenue TekcTOBLIX 33124

Pemenne TeKCTOBBIX 3a/1a4 apuMETHUIESCKUM criocoOoM. Perienne norudeckux 3anad. Permenne 3amaq
nepedopoM Bcex BO3ZMOXKHBIX BapuaHTOB. Vcronb30BaHre pH pelieHny 3aiad Tabaui u cxem. Pemenue
3a/1a4, CoJIepKalluX 3aBUCUMOCTH, CBS3BIBAOIINE BEIMYHUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; LICHA,
KOJMYECTBO, CTOMMOCTh. ETUHUIIBI H3MEpeHHs: Macchl, 00bEMa, IIEHbI; PACCTOSIHUS, BPEMEHHU, CKOPOCTH.

CBs13b MEXy €IMHHUIIAMH U3MEPECHHSI KaXKI0W BEIMYUHBI. Perienre oCHOBHBIX 3a/1a4 Ha ApOOH.
[Ipeacrarnenne TaHHBIX B BUJE TAOJINII, CTOJIOYATHIX AHUATPAMM.

Harasanasi reomerpust

Harnsigasle npeacraBieHus o GUrypax Ha iIoCKOCTH: TOYKa, IpSIMasi, OTPE30K, JIyd, yroJl, JIoMaHasl,
MHOTOYTOJBHUK, OKPY>KHOCTh, KpYT. YT0J. [IpsIMOii, OCTpBIi, Tyroi 1 pa3BEPHYTHIN yIiibl. J[irMHa OTpe3Ka,
MCTPUYICCKUC CAMHUIBI AJINHBI. I[JII/IHa HOMaHOﬁ, MNEpUMETP MHOI'OYT'OJIbHUKA. I/I3MepeHHe " NIOCTPOCHUC
YTJIOB C MMOMOIIBIO TpaHcnopTHpa. Harnsanele nmpeacraBieHus o Gurypax Ha IIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBaJ[paT; TPEYTrOJIbHUK, O paBeHCTBe Guryp. 3o6paxenue puryp, B TOM 4ucie Ha
kieryaToit Oymare. [loctpoeHune KoH(pUTypannii U3 9acTel MPsSMO, OKPYKHOCTH Ha HEJIMHOBAHHOU 1
KkietyaTort Oymare. Mcronb30BaHue CBOMCTB CTOPOH U YIJIOB NMPSMOYTOJIBHUKA, KBaaparta. [Imomans



NPSIMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4YHcCie QUTYD,
n300pak€HHBIX Ha KieT4yaToi Oymare. Equnauiel n3Mepenus miomaan. HarnsgHsle npeicraBieHus o
MIPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBINA apaysieNenue], Kyo, MHOrorpaHHuKH. M300paskeHue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BépTku KyOa u napamnenenunena. CozaaHue Moesieii MHOrOrpaHHUKOB
(13 6ymaru, mpoOBOJIOKH, TJIACTHIIMHA U JIp.). O0BEM IPSIMOYTOJILHOTO Mapajuienenumnena, kyoa. Equaurs
u3MepeHus oobEMa.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBbTATBI

JIM9HOCTHBIE pe3yIbTaThl OCBOSHUS MPOTpaMMBbI yueOHOTO mpeaMeTa «MaTreMaTHKa» XapaKTepUu3yroTCs:

IlaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBJICHUEM MHTEpPECA K MPOIUIOMY U HACTOSIIEMY POCCUMCKOW MaTEMAaTUKH, ICHHOCTHBIM OTHOILIEHUEM
K JJOCTH>KEHUSAM POCCHUMCKHX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JTOCTIKCHHH B IPYTUX HayKaxX M MPUKIAIHBIX cepax.

I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBIITOJITHEHHUIO O6$I33.HHOCT€I>'I rpa)xaaHruHa U peajin3daliviu €ro Ipas, MPECACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYP, ABICHUH, IPOIEyp IPaXKTaHCKOTO
oOmecTBa (BEIOOPHI, OIIPOCHI | TIP.);

TOTOBHOCTBIO K OOCY)KIACHHIO STHUECKUX TPOOJIeM, CBSI3aHHBIX C TPAKTUYECKUM IIPUMEHEHUEM
,Z[OCTI/I)KCHI/Iﬁ HayKH, OCO3HAHUCM Ba’)KHOCTU MOPAJIbHO-3TUYCCKUX MMPHUHIUIIOB B ACATCIILHOCTU y‘IéHOFO.

TpynoBoe BociuTaHue:

yCTaHOBKOﬁ Ha aKTUBHOC YUACTUC B PCIICHUHU ITPAKTHUYCCKUX 3aaaY MaTeMaTHYEeCKOHU HaIIpaBJICHHOCTH,
OCO3HaHMEM BaXKHOCTH MaTeMaTHYECKOro 00pa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU /IS YCTICITHOM
npodeccnoHaNbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; 0CO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHOM TPAEKTOPUH 00pa30BaHUs U )KU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.

IcTeTnYecKoe BOCIIUTAHUE:
CHOCO6HOCTBIO K BMOI_II/IOHaJILHOMy nu 3CTCTI/I‘ICCKOMy BOCHpI/I}ITI/IIO MATCMATHYCCKHUX OG’LGKTOB, 3a1aa4,
pelieHui, paccykAeHUI; yMEHUIO BUJIETh MATEMAaTHUYE€CKIE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'O MO3HAHMS:

OpHUEHTAIMeH B e TEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUYHBIX NPEACTAaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOJIBI U OOIIECTBA, MOHMMAHUEM MaTEMAaTHUECKON HAYKH KaK
cdepbl UeT0BEeUECKOl 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIS1 pa3BUTHS LIUBUIN3ALINN;
OBJIaJICHHEM S3IKOM MaTEMAaTHKU U MaTeMaTUYeCKOM KyIbTYpOH KaK CpEJCTBOM MO3HAHUS MHPA;
OBJIAJICHUEM MPOCTEHIITMMU HABBIKAMH HCCIIEIOBATEIbCKON JESTEIBHOCTH.

Du3nyeckoe BocnuTanue, GopMupoBaHue KyJIbTYPbI 310POBbS M IMOIHOHATILHOTO 0J1arOMOJIYyYHSI:

TOTOBHOCTLIO IPUMCHATHL MAaTCMATUYCCKUEC 3HAHUSA B UHTCPCCAX CBOCTO 3JOPOBbs, BEACHUA 310POBOTO
oOpa3za Ku3HH (3J0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA, PETYJISIpHAs Ppu3nueckas
aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO HAaBBIKA peiiekcrH, IPU3HAHUEM CBOETO MpaBa Ha ONTHOKY U TaKOTO e
IpaBa JIpyroro 4eoBeKa.

JKO0JI0rH4ecKoe BOCIIUTAHME:

OpHUeHTAalel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JIJIsl pelIeHus 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKpY’KaIoIllel Cpe/ibl, IIAHUPOBAHUS MOCTYNKOB U OLIEHKU MX BO3MOKHBIX MTOCIEACTBUM ISl OKPY’KAIOLIEH
Cpezbl; OCO3HAHUEM III00AJIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTel UX peIIeHusl.

JInuyHOCTHBIE pe3yJIbTaThl, 00eCeYNBAOIIHME aJANTANHMI0 00y4aI0IIerocs K U3MEHAI0 UM CS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH CPeabI:

TOTOBHOCTBIO K ICHCTBUSIM B YCIIOBUSX HEONPEAECIEHHOCTH, OBBIIICHUIO YPOBHSI CBOEH KOMIIETCHTHOCTH
yepe3 MPaKTHUECKYIO JIeATebHOCTh, B TOM YHCJIe YMEHUE YUUTHCS y APYTUX JIIOJIEH, TpHOOpeTaTh B
COBMECTHOH I€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIMH U3 OIBITA IPYTHUX;

HE00X0IMMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4HCIe (GOpMyTUpOBaTH UICH, IOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUAX, B TOM YHMCIIE paHEe HEM3BECTHBIX, OCO3HABATH 1€(DUIIUTH COOCTBEHHBIX
3HaHUHU ¥ KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATD CTPECCOBYIO CUTYAIUIO KaK BHI30OB,
TpeOYIOLINi KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U JeHCTBUSA, GOPMYIUPOBATH U OLICHUBATH
PHUCKH U TIOCIEACTBHSL, (POPMHUPOBATD OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS ITPOrPaMMbI Y4eOHOTO TpeMeTa
«MaTeMaTHuKa»XapaKkTepPU3YIOTCS OBJIAJICHUEM YHUBECPCAbHBIMU HOZHABAMETbHBIMU OCUCMEUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU U YHUBEPCANbHBIMU PEe2YAAMUBHBIMU
oeticmeusimu.

1) YnusepcanvHnvle noznasamenvnsle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuarouwuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUE20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
ucce008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

Ba3oBrble JJornueckue aeiicTBUA:

— BBIABJIATH U XapaKTCPU30BATh CYILICCTBCHHBIC IPU3HAKN MATEMATUUYCCKHUX O6’beKTOB, HOHHTHﬁ,
OTHOIIICHUH MCIKAY NNOHATUSAMU,

— (dopmynupoBaTh ONpeieleHUs MOHATHI; YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KJIacCU(PUKALIUH,
OCHOBaHUs AJi1 000011IeHUS M CpaBHEHUS, KPUTEPHH MPOBOJIUMOTO aHAIH3a;

— BOCHPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNIbHbIE, EMHIYHbIE, YACTHBIE U 00IIHE;

— YCJIOBHBIC; BBISBIISITH MAaTEMATHICCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUHs B (paKTax,
JIAHHBIX, HAOTIOJICHUSX U YTBEPKIACHUSX;

— mpensaraTh KpUTEpUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;

— JIeNiaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3AKIIOUCHUH IO aHAJIOTHH;

— pa3z0upaTh 10Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKIACHUH (IPSAMBIE U OT POTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE 10KA3aTeJIbCTBA MaTEMaTUYECKUX (PaKTOB, BBICTPAaUBaTh apryMEHTAIIHIO,
IIPUBOJUTH PUMEPBI U1 KOHTPIIPUMEPBHIL;

— 00OCHOBBIBaTh COOCTBEHHBIC PACCYKIEHUS, BRIOUPATh CIIOCO0 peleHus y9eOHOU 3a1auun
(cpaBHMBATh HECKOJIBKO BApUAHTOB PELICHUS, BBIOMpATh HanboIee MOAXOMAIIHNNA ¢ YIETOM
CaMOCTOATECIIbHO BbIACJICHHBIX KpI/ITepI/IeB).

Ba3oBble ucciiefoBaTe/ILCKHe JeiicCTBUA:

— HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICC.HGI[OBaTe.HBCKI/Iﬁ HHCTPYMCHT I1IO3HAHUA,

— (dopmynHupoBaTh BOIPOCHI, GUKCUPYIOIIHE TPOTUBOPEUNE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHaBIIMBATh UCKOMOE U JaHHOE, OPMUPOBATH TUIIOTE3Y,

— apryMeHTHpOBATh CBOIO MMO3UIUIO, MHEHHE;

— MPOBOJHTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECIOKHBIN 3KCIIEPUMEHT, HEOOJIBIIIOEe
UCCJICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTuIecKoro 00beKTa, 3aBUCHMOCTEH 00BEKTOB
MEXy COOO0M;

— CaMOCTOSTENIbHO (OpMYyIUPOBaTh 0000IIEHHUS U BBIBOABI IO Pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, HCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U
0000111eHI; TPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.



Pabora ¢ undopmaunmeii:

— BBIBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTh HH(OPMAIIUHU, JaHHBIX, HEOOXOUMBIX JIJIS PEIICHHS
3aa4y;

— BbIOMpAaTh, AHAJTM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PATUYHBIX
BUJIOB U (DOPM TIpE/ICTaBICHUS;

— BBIOMpaTH GopMy mpencTaBieHus HHOOPMAIMH U HIUTFOCTPHPOBATH PElIaeMbIe 331a4l CXEMaMH,
JIuarpaMMamMu, HTHOW rpaduKoi U UX KOMOMHAITUSMU,

— OIIEHMBATh HAJAE&KHOCTh MH(POPMAIUH 110 KPUTEPUSAM, MPEI0KEHHBIM YUUTENIEM HIIN
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENILHO.

2) Vuueepcanvnvie KOMMYHUKaAmMugHwle Oelicmsus 0oecnedusaom c@hopmupo8aHHoCmyb COYUATLHBIX
HABbIKO8 00YUaAIOUWUXCHL.

Oo01menmne:
— BOCIIPUHHUMATH B (OPMYJIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSMHU U LEISIMHA OOIICHHMS;

— SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUSI 110 XO/1y pElIeHHs 33/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIN pe3yNbTaT; B X0 00CYKICHUS
3aJ1aBaTh BOMPOCHI 0 CYIIECTBY 00CYk/1aeMOil TeMbl, MPOOJIEMBI, pelIaeMol 3a/1a4uH, BHICKA3bIBATh
U7ieH, HalleJICHHbIE Ha TTOUCK PEIICHNUS;

— COIIOCTaBJISITh CBOU CYXACHUS C CY>KIECHUSIMU IPYTUX YYaCTHUKOB JHaiiora, OOHapyKUBaTh
pa3inyre ¥ CXOJICTBO MO3UIINA;

— B KOPPEKTHOM hopMe popMyIHpoBaTh pa3HOIIACHUS, CBOM BO3PAKEHUS;
— MPEACTaBJIATh PE3yNbTAThl PEIICHU 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA;

— CaMOCTOSITENILHO BBIOMPATh (pOpMAT BRICTYIUICHUS C YUETOM 33]a4 PE3EHTAIlMH U OCOOCHHOCTEN
ayIUTOPHH.

CoTpyaHn4ecTBo:

— TIOHUMATb U HCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOW U MHIUBH1yaJIbHON paOOThI IPU PEIICHUN
y4eOHbBIX MaTeMaTHUECKUX 3a/1a4;

— TIPUHUMATB 1eJTb COBMECTHOM JEeSTETHLHOCTH, TUIAHUPOBATh OPTaHNU3aIIMI0 COBMECTHOM padoThI,
pacipenensTh BUAbI pabOT, T0roBapuBaThCs, 00CYKIAaTh MPOIECC M Pe3yabTaT paboThI;

— 00001maTh MHEHHSI HECKOJIBKUX JIFOJICH; YI4aCTBOBATh B IPYIIIOBBIX (hopMax paboThI (00CYX)AEHUS,
00MEH MHEHUSIMU, MO3TOBBIC IITYPMBI U JIP.);

— BBITIIOJHATH CBOKO YaCTh paGOTBI U KOOPAWHHUPOBATH CBOU I[eﬁCTBHH C ApYTMMHU YWICHAMU KOMAaHIbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIINIA MIPOIYKT 1O KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

3) Yuueepcanvuvie pecynamuensie oelicmeus obecneyusaom @Gopmuposarue CMulCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszanms:

— CaMOCTOSITETILHO COCTABJIATH IUIAH, AJITOPUTM PELICHUS 33auu (UM €ro YacThb), BHIOMpATh CIIOCO0
peLIeHHs ¢ Y4ETOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHU ¢ y4ETOM HOBOW MH(pOpMAaLIUK.



CaMOKOHTPOJIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPOIIecca U Pe3yiibTaTa PEeIICHUS
MaTeMaTHUYeCKOM 3aJ1auH;

— TMpenBUJIETh TPYIAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb IIPH PELICHUU 3a]1a4H, BHOCUTh KOPPEKTHUBHI B
NESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAWEHHBIX OITHOOK, BBISIBIIEHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIILHOCTH MMOCTABICHHOM IIENTH U YCIOBUSM, OOBSICHITH
MPUYHHBI JOCTHXKCHHS WIIA HEJIOCTHXKCHHS 11€JIH, HaXOIUTh OITHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yuciia 1 BBIYUCIEHUSA
[ToruMaTh ¥ IpaBUIBLHO YIOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C HATYPATbHBIMH YHCIIaMU, OOBIKHOBECHHBIMU
U JECATUIHBIMH IPOOSMH.

CpaBHUBATH U YIIOPSI0OYNBATH HATYypPaAIbHBIC YUCIIA, CPABHUBATH B MPOCTEHIITNX CITyYassX OOBIKHOBCHHBIC
IpoOu, TeCSITUIHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YUCIIOBO) IPSIMON C COOTBETCTBYIOIIUM €i1 UMCIIOM U H300pakaTh
HaTypaJbHBIE YHCIIa TOYKAaMU Ha KOOPJIUHATHOM (YUCIIOBOI) MPSMOM.

BrimonsaTe apupmMeTrnueckue JecTBUs C HaTypalbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMH JIPOOSIMU B
MPOCTEUIIINX CIyJasiX.

BbINOTHATE IPOBEPKY, TPUKUAKY PE3yJIbTaTa BHIYUCICHUH.

OxpyriaTh HaTypajabHbIEC YHUCIIA.

Pemenue TekcTOBLIX 33124
Pemath TekcTOBBIE 33124 apu(YMETHIECKUM CIIOCOOOM H ¢ TTIOMOIIHIO0 OPraHM30BAHHOTO KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemarn 3ala4yu, COACPIKAIINEC 3aBUCUMOCTH, CBA3BIBAIOIINEC BEJIMYUHBI: CKOPOCTh, BPCMs, paCCTOSIHUC,
OCHa, KOJIM4C€CTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMBbI, TAOIHUIBI, 0003HAYCHHUSI IPH PEIIICHUH 33]1a4.

ITonp30BaThCSI OCHOBHBIMH CANHUIIaMU U3MCPCHUA: ICHBI, MACChI; PACCTOSAHUS, BDEMCHH, CKOPOCTH;
BBIPAXKATh OJHU CAWMHUIBI BEJIN- YAHBI YCPC3 APYTUC.

W3Bnekarb, aHAIU3UPOBATh, OLIEHUBATh HHPOPMAIIHIO, IPEACTaBIEHHYIO B Ta0IHIIe, HA CTOI0YaTON
auarpamMme, HHTEpIpPEeTUPOBaTh MPEACTaBICHHbIE JaHHbIE, HCIIOIb30BaTh JaHHbIE TPU PEIICHUH 3a/ay.

Haruasanast reomerpust

[Tonp30BaThCsl TEOMETPUUECKUMU MOHATUAMU: TOUKA, MpsiMas, OTPE30K, JIy4, yrojl, MHOTOYT'OJIbHUK,
OKPY>KHOCTb, KPYT.

[IpuBoANTHL IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOMUX (OPMY U3YICHHBIX TEOMETPUUECKHUX
¢buryp.

Ncnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YTJIaMH: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMM: yroJ,
BEpILHUHA, CTOPOHA, TUAaroHajb; C OKPYKHOCTBIO: pauyC, ITMaMETp, IEHTP.

N3006paxath U3ydyeHHbIE TeOMETpUYECKUE PUTYpbl Ha HETMHOBAHHOM U KJIETYaTON Oymare ¢ MOMOIIIbIO
UUPKYJIS ¥ JIMHEHKH.

HaxoauTs IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C IIOMOIIBIO TUHEHKH, CTPOUTH OTPE3KU
3aJJaHHOM JUIMHBI; CTPOUTH OKPYXHOCTh 33JaHHOTO pajanuyca.

Hcnonp30BaTh CBOIMCTBA CTOPOH U YIJIOB NMPSMOYTOJbHUKA, KBaJpaTa Ui UX MOCTPOSHUS, BHIYMCICHUS



IUIOLIA/IA U TIEpUMETpA.

Bbruncnare nepumMeTp M Iomahs KBajapara, mpsMoyroibHUKa, (PUryp, COCTABIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4nciie GUTYp, H300paKEHHBIX Ha KIETYaTOl Oymare.

ITonp30BaThCS OCHOBHBIMU MCTPUYICCKUMU CAUHHUIIAMU U3MCPCHUS JJIMHBI, IIJIOIIAaIU; BbIpaXaTb OAHHA
CANMHUIBI BEJIMYHNHBI YEPE3 APYTHUC.

Pacno3naBate napaiienenumnes, Ky, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo TpaHb, U3MEPEHUS;
HAXOJUTh U3MEpPEHHs MapajuieNenunena, Kyoa.

Boruucnare 006EM Ky0a, mapauienenumeaa no 3aJaHHbIM U3MEPEHUSIM, TT0JIb30BaThCs IMHULIAMHI
u3MepeHus oobEMa.

PemraTtes HeclIoOXKHEIC 3aaa4i Ha UBMCPCHUEC IF'COMETPHUICCKUX BCINYMH B IIPAKTUYCCKHUX CUTyallUusX.



TEMATHUYECKOE INTAHUPOBAHUE

Ne HanmeHoBaHMe pa3eoB H TeM KosnnvecTBo yacoB JlaTta Bubl JesiTeIbHOCTH Busmbl, DAeKTpOHHbIE
n/m | mporpaMMsl H3Y4YeHHs hopmbl (udposbie)
BCEro | KOHTPOJIbHBIE | MPAaKTHYECKHe KOHTPO.Ist o6pasoBaTeIbHbIe
padoTsI padoTsI pecypest
Pasnen 1.HatypasubHble yncia. JlelicTBUsI ¢ HATYPAJIBLHBIMU YHCIAMH
1.1. | JecaTnunas cucTeMa CUHCIICHHUSL. 1 3HAKOMUTBCS C HCTOPHEH Pa3BUTHUS apH(METHKH; https://resh.edu.ru/
1.2. | Pajx HaTypalbHBIX YHCEIL. 1 Yuratb, 3aMUChIBaTh, CPABHUBATH HATYPAJIbHBIC YHCIIA; IPEIaraTb U 00CyKIaTh CIIOCOOBI https://resh.edu.ru/
YIOPSIIOYUBAHUSI YHCE;
1.3. | HarypanbHblii psj. 1 UYurats, 3aIUCHIBATh, CPABHUBATH HATYpaIbHbIC YHCIA; IPEUIaraTs U 00CyKIaTh CIIOCOOBI https://resh.edu.ru/
YHOPSIAOYUBAHHS YHCEIT;
1.4. | Yucmno 0. 1 UYurats, 3aIUCHIBATh, CPABHUBATH HATYpaIbHbIEC YHCIA; IPEUIaraTh U 00CyKIaTh CIIOCOOBI https://resh.edu.ru/
YIIOPSIIOYUBAHUSI YHCE;
1.5. | HarypanbHble uncia Ha KOODAHMHATHOH | 2 H300paxath KOOPANHATHYIO IPAMYIO, OTMEYATh YMCIIa TOYKAMU Ha KOOPAMHATHOM MPSMOH, https://resh.edu.ru/
HPSIMOI. HaXOJUTbh KOOPMHATHI TOUKH;
1.6. | CpaBHeHuHe, OKPYTIICHUCHATYPATBHBIX 4 Vcronp30BaTh NPaBUIIO OKPYTJICHHS HATYPATIbHBIX YHUCEI; https://resh.edu.ru
YHCEIL.
1.7. | Apudmerraeckue ICHCTBHUS C 9 1 BrimonusaTh apupmMeTHIecKue AHCTBHS ¢ HATYPATBHBIMH YHCIIAMHE, BBIYHCISITH 3HAYCHHUS Kontponbuas | https://resh.edu.ru
HATYPAIbHBIMH YHCTAMH. YHCIIOBBIX BRIPAKEHHUIT CO CKOOKaMH i 6e3 CKOOOK; pabora;
1.8. | CaoiicTBa HyIIs IPU CIIOKEHUU U 1 HccnenoBaTh cBOMCTBA HATYpaabHOrO psiaa, ukcen 0 ¥ 1 Ipu cIokKeHUH U YMHOKEHUM; https://resh.edu.ru/
YMHOKCHHH, CBOUCTBA €IUHHUIIBI TIPH
YMHOKCHHH.
1.9. | [lepemecTuTENBHOE U COUETATEIHLHOE 3 Vcronp30BaTh IPH BBIYUCICHUSX IEPEMECTUTEIBHOE H COUCTATEILHOE CBOMCTBA CIOKEHHUS U https://resh.edu.ru/
CBOMCTBA CJIOXKCHHS U YMHOXKCHUS, YMHOXXCHHSI, PaCIPEACIUTEEHOE CBOUCTBO YMHOXKEHHS,
pacrpeeIuTeIbHOE CBOHCTBO
YMHOXEHHSL.
1.10. | lenutenu u KpaTHbIC YKCTIa, 2 DopMyIHUpPOBATH ONPEIEICHUS ICTUTENS U KPATHOTO, HA3bIBATh JECUTENM M KPATHBIC YUCTIA; https://resh.edu.ru/
Ppa3IoKEHNE YHUCIIAa HA MHOKHTEIH. pacmo3HaBaTh NPOCTHIC M COCTABHBIC YHCIA; (OPMYIUPOBATH U IPUMEHSTH IPH3HAKH JICTHMOCTH
Ha2,3,5,9, 10; npUMEHATh aITOPUTM PaA3JIOKEHHUS YKUCIIA HA TPOCThIC MHOXKUTEIIH; HAXOIUTh
OCTATKH OT JICJICHUS U HETIOJIHOE YaCTHOE;
1.11. | lenenue ¢ 0CTaTKOM. 1 DopMyIUpPOBATh ONPEICIICHHS JETUTENS i KPATHOTO, HA3bIBATH JICTUTEIN M KPaTHBIC YUCA; https://resh.edu.ru/
Pacmo3HaBaTh MPOCTHIE M COCTABHBIC YHCIIA; (OPMYIUPOBATH U IPUMEHSTH TIPH3HAKH JIETTIMOCTH
Ha2,3,5,9, 10; npUMEHSATh QITOPUTM PA3NI0KEHHUS YKCIIA HA TPOCTHIC MHOXKUTEIH; HAXOIUTh
OCTaTKH OT JICNICHUS M HETIOJIHOE YaCTHOE;
1.12. | IIpocTbie U cOCTaBHBIC YHCIIA. 2 DopMyIHUpOBATh ONPE/IEIICHHUS ACIUTENS 1 KPATHOTO, Ha3bIBATh JCIUTENH U KPATHBIC YHCIIA; https://resh.edu.ru/
pacmo3HaBaTh NPOCTHIC M COCTABHBIC YHCIA; (OPMYIUPOBATH U IPUMEHSTH IPH3HAKH JICTHMOCTH
Ha2,3,5,9, 10; npMMEHATh aITOPUTM PaA3JIOKEHHUs YKCIIA HA TPOCThIE MHOXKUTEIIH; HAXOIUTh
OCTATKH OT JICJICHUS U HEMIOJIHOE YaCTHOE;




1.13. | IIpu3naku nenmumoctu Ha 2, 5, 10, 3, 9. 3 DopMyIupoBaTh ONpeieIeHHs JEIUTENs] i KPaTHOTO, Ha3bIBATh JETUTENN H KPaTHbIE YUCHIA; https://resh.edu.ru/
PacIo3HaBaTh IPOCTHIEC M COCTABHBIE YNCIA; (POPMYIUPOBATH U IPUMCHSTH IIPH3HAKH JCTHMOCTH
Ha2,3,5,9, 10; npUMEHSATH QITOPUTM PA3NIOKEHHUS YKCIIA HA TPOCTHIC MHOXKUTEIIH; HAXOIUTh
OCTaTKH OT JeJICHUS 1 HEIOIHOE YaCTHOE;
1.14. | CreneHb ¢ HaTypanbHBIM MOKa3aTeneM. | 3 3anuchIBaTh IPOU3BEICHUE B BU/IC CTCIICHH, YNTATh CTEIICHH, UCIIOIB30BATh TEPMUHOIOTHIO https://resh.edu.ru/
(ocHOBaHME, TOKA3aTellb), BBIYUCIATh 3HAYCHUS CTENCHEH;
1.15. | YucoBsie BEIpaXKEHHS; TOPSIOK 3 BrInonHATE NPUKHAKY U OLEHKY 3HaYEHHH YHCIIOBBIX BBIPAXKEHHH, IPe/IaraTh U NPUMEHSTh https://resh.edu.ru/
JecTBUiL. TPUEMBI TIPOBEPKH BBIYMCIICHHI;
HccnenoBaTh YUCIOBBIE 3aKOHOMEPHOCTH, BEIIBHTaTh M 0OOCHOBBIBATH TUIIOTE3bI,
(opMymHpoBaTE 0000IIEHNS X BBIBOJEI 110 PE3YIbTaTaM IIPOBEASHHOTO HCCIICIOBAHNI;
1.16. | PemeHue TeKCTOBBIX 3a1a4 Ha BCE 6 Pemath TeKCTOBBIC 331a4l apU(PMETHIECKUM CII0COO0M, HCITIONIB30BATh 3aBHCUMOCTH MEXKIY Kourponsnast | https:/resh.edu.ru/
apudmeTnuecKkue IeHCTBHS, Ha BEJIMYHHAMH (CKOPOCTb, BPEMs, PACCTOSHHE; LICHA, KOJIIMYECTBO, CTOUMOCTb H JIp.): padorta;
JBIDKECHUE U MOKYIIKH AHAIM3HPOBATh U OCMBICIIMBATh TEKCT 33/1a4H, eped)OpMyIMpoBaTh yCIOBHE, H3BICKATh
HEeoOXOAMMbIE JaHHbIE, YCTaHABIUBAThH 3aBHCHMOCTH MEXK/Ty BEIHUMHAMHE, CTPOHTD JIOTHIECKYIO
LEMOUKy PacCyKACHHIT;
MozenupoBaTh X0/ PEIICHHs 3a1a49H C TOMOIIBIO PHCYHKA, CXCMBI, TA0JHIIBI;
Hroro no pazzeny: 43
Pasnen 2. Harnsignas reomerpusi. JIMHHM HA IUI0CKOCTH
2.1. | Touxa, npsMasi, OTPE30K, JIy4. 2 Pacmo3HaBaTh Ha 4epTexKaxX, PUCYHKAX, ONUCHIBATH, HCIIOIB3Ys TEPMUHOJIOTHIO, U H300paXaTh C
MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSMYIO, OTPE30K, JTy4, yroJl, IOMaHylo,
OKPY’KHOCTb;
2.2. | Jlomanas. 1 Pacrio3HaBaTh Ha YepTexkax, PUCYHKaX, ONHCHIBATH, UCIIONB3Ys TCPMUHOJIOTHIO, U H300paxaTh C
MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB: TOUKY, HPSAMYIO, OTPE30K, JTy4, yroJl, JOMaHylo,
OKPY’KHOCTb;
2.3. | U3MepeHue UIMHBI OTPE3Ka, 1 BBIUHCIATE AIHMHBI OTPE3KOB, TOMAHBIX;
METPUUCCKHE SAUHHIIEI H3MEPCHUS IToHHMATh U HCTONB30BaTh IPU PELICHHUH 33124 3aBUCHMOCTU MEX/y ¢IHHUNAMH METPUIECKOU
JUIAHBL CHCTEMBI Mep; 3HAKOMHUTBCS ¢ HEMETPHISCKIMU CHCTEMaMH Mep; BEIPAXKaTh IIHHY B PA3IIHIHBIX
€IMHANIAX H3MEPCHHS;
2.4. | OKpyKHOCTb M KPyT. 2 Pacrio3HaBaTh Ha YepTexkax, PUCYHKaX, ONHCHIBATH, UCIIONB3Ys TEPMUHOJIOTHIO, U H300paxaTh C
MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IPSMYI0, OTPE30K, JTy4, yroi, JOMaHylo,
OKPY’KHOCTb;
Pacrio3HaBaTh, IPUBOIUTH IIPUMEPbI 00BEKTOB PEAIbHOr0 MUPa, UMEIOMKNX QOPMy M3Y4ECHHBIX
(uryp, oleHHBATh UX JINHEHHbIC Pa3MephI;
Hcnonp30BaTh MHHEHKY H TPAHCIOPTHP KaK HHCTPYMEHTHI IS IOCTPOCHHS H H3MEPEHHUS:
U3MEPATH JUIMHY OT pe3Ka, BEJIMUMHY yI7a; CTPOUThH OTPE30K 3a/[aHHOM JUIMHBI, YTOJI, 3a1aHHON
BEIIMYHHBL; OTKIIAABIBATH [IUPKYIEM PaBHBIC OTPE3KHU, CTPOUTH OKPYKHOCTb 331aHHOTO PAIIyca;
2.5. | Ipaktnyeckas padora «IloctpoetHne 1 Hcnonp3oBaTh TMHENKY H TPAHCIOPTHP KaK HHCTPYMEHTBI ISl HOCTPOEHUS M H3MEPEHHUSL: IMpaxTuyeckas
y30pa U3 OKpYKHOCTE». U3MEPATH JUTMHY OT pe3Ka, BEJIMUMHY yI7a; CTPOUThH OTPE30K 3a/[aHHOM JUIMHBI, YTOJI, 331aHHON padorTa;

BEJTMYHMHBI; OTK/IaIBIBATh UPKYJIEM PaBHBIC OTPE3KH, CTPOUTH OKPY)KHOCTH 331aHHOTO Pajyca;
N300paxath KOHQUIypaIui FeOMETPHYECKUX (PUTYpP U3 OTPE3KOB, OKPYKHOCTEH, UX YacTell Ha
HEJIMHOBAHHOM M KJIET4aToON OyMmare; Ipe/iarath, OMICHIBATE H 00CYKAATh CIIOCOOBI,
AJITOPUTMBbI TIOCTPOCHHUS;

HUccnenoaTh GUrypsl 1 KOHQUTYpALIHH, HCTIONB3Ys LUPPOBBIE PECYPCHI;




2.6. | Yrom. 1 Pacmo3HaBaTh Ha YepTexKaxX, PUCYHKAX, ONICHIBATH, HCIIOIB3Ys TEPMUHOJIOTHIO, U H300paXaTh C
TOMOII[BIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, NPSMYIO, OTPE30K, JIyd, YToJl, JOMaHYIO,
OKPYKHOCTb;
Hcnonp30BaTh MHHEHKY H TPAHCIOPTHP KaK HHCTPYMEHTHI UL IOCTPOCHHS H H3MEPCHHUS:
U3MEpATH JIUHY OT Pe3Ka, BEIMUMHY yI7a; CTPOUTH OTPE30K 3aJaHHOH JIMHBI, YTOII, 331aHHOI
BEJIMYHMHBI; OTKJIaIBIBATh LIUPKYJIEM PaBHBIEC OTPE3KH, CTPOUTH OKPYKHOCTb 331aHHOTO Pajilyca;
2.7. | Ilpsimoid, oCTpBIid, TYMOI 1 pa3BEpHYTHIH | 1 Pacro3naBaTh U H300pakaTh Ha HEJTMHOBAHHOM U KJIETYaTON Oymare mpsiMoid, OCTpBIi, TyIOH,
YIIIBL. Pa3BEPHYTHII YIIIbI; CPABHUBATh YIJIbI;
2.8. | Usmepenue yrios. 2 Hcrnonb30BaTh IMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTBI JUIS TOCTPOCHUS X M3MEPEHHS:
U3MEpATH IIUHY OT Pe3Ka, BEIMUMHY yIJa; CTPOUTH OTPE30K 3aJaHHOH JIMHBI, YTOII, 331aHHOI
BEIIMYHHBL; OTKIIAABIBATH IUPKYIEM PaBHBIC OTPE3KHU, CTPOUTH OKPYKHOCTb 331aHHOTO PAJIIyca;
2.9. | IlpakTnueckas padota «Iloctpoenne 1 Hcrnonb30BaTh IMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTBI JUIS TOCTPOCHUS U M3MEPEHHS: IpaxTuyeckas
yrao»lIpaktuueckas pabora U3MEpATH IIUHY OT Pe3Ka, BEIMUMHY yIJa; CTPOUTH OTPE30K 3aJaHHOH JIMHBI, YTOII, 331aHHOI padorTa;
«ITocTpoeHue yrios» BEIIMYHHBL; OTKIIAABIBATH IUPKYIEM PaBHBIC OTPE3KHU, CTPOUTH OKPYKHOCTb 331aHHOTO PAJIIyca;
Pacro3naBaTh 1 H300pakaTh Ha HEJTMHOBAHHOM U KJIETYaTON Oymare mpsiMoid, OCTpBIi, TyIOH,
Pa3BEPHYTHII YIIIbI; CPABHUBATh YIJIbI;
HccaenoBaTs GHUTyps! U KOHGUTYpaIUH, HCIONB3YS HU(POBBIE PECYPCHL;
Hroro no paszeny: 12
Paznen 3. O0bIKHOBEHHbIE IPOOH
3.1. | ApoOs. 2 MogenupoBats B rpaduuecKoid, IpegMeTHO GopMe, ¢ MOMOIIBI0 KOMITbIOTEpa MOHATHS U
CBOJCTBA, CBA3aHHBIC C OOBIKHOBEHHOM IPOOBIO;
YuraTh ¥ 3aIMCHIBaTh, CPABHUBATH OOBIKHOBEHHbIC APOOH, MpeuIaratb, 000CHOBBIBATD
00cyx1aTh crioco0bl ynopsJourBaHus 1pooeii;
3.2. | IlpaBuibHBIE U HENPABUIILHbBIE APOOU. 3 N300paxath 0OBIKHOBEHHBIC IPOOU TOUKAMH Ha KOOPIMHATHOH MPAMOH; HCIOJIB30BaTh
KOOPJIMHATHYIO IPAMYIO Il CPaBHEHHS IPOOCH;
IIpencTaBnsTh CMEIIAHHYIO IPOOb B BUJIC HEMPABHIIBHON U BBIACIATH LEYIO YaCTh YHCIIA H3
HENpaBHIBHOI Jpodu;
3.3. | OcHOBHOECBOICTBO APOOH. 4 DopMyIHpOBaTh, 3aMUCHBATH C HOMOIIBIO OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHON ApOOH;
HCIOIE30BaTh OCHOBHOE CBOICTBO APOOU IS COKpaIeHus Jpobeil i IpuBeIeHus IpoOH K
HOBOMY 3HaMEHATEIIO;
3.4. | CpaBHenue apobeii. 4 Yurath ¥ 3aUCHIBATh, CPABHUBATH OOBIKHOBEHHbIC APOOH, Mpe/siaratb, 00OOCHOBBIBATH U
00CyKIaTh CIIOCOOB! YIIOPSOUHBAHUS JPOOEi;
3.5. | CnoxeHue U BEIYMTAHHE 4 BrimonuaTs apudmernieckue JeHCTBHSA ¢ OOBIKHOBEHHBIMH JPOOSIMHU; IPUMEHSTH CBOHCTBA
OOBIKHOBEHHBIX JPOOCH. apudMeTHUEeCKUX JEHCTBHIA IS pallHOHATN3AIlMH BBIYHCIICHUH;
3.6. | CmeruanHas JpoOb. 8 IIpencTaBisATh CMEMIAHHYIO JPOOb B BUIC HENIPABIILHOM U BEIIEIATD LETyI0 YacTh YHCHA U3
HEMPaBUIBHON JpodH;
BrimonuaTs apudmeTnieckue JeHCTBHS ¢ OOBIKHOBEHHBIMH JPOOSIMHU; IPUMEHSTH CBOHCTBA
apudMeTHUeCKUX JEHCTBHIA JUIs pallHOHATN3AIlMH BBIYHCIICHUH;
3.7. | YMHOXCHHE U JeTICHHE OObIKHOBCHHBIX | 7 BrinonuaTe apudpmMeTnueckue AeHCTBHS ¢ OOBIKHOBEHHBIMH JPOOSIMHU; IPUMEHSTH CBOHCTBA

npobeif; B3aMMHO-00paTHBIEC IPOOH.

apI/I(l)MeTI/I'{eCKI/IX JEHCTBUI 115t panMoHaJIM3aluu BLIqHCHCHHﬁ;
Beinonusath NPUKUAKY U OLICHKY pe3yjbTaTa BLIqHCHCHHﬁ; npemiaratb U NpUMEHATH l'IpI/IéMLI
TIPOBEPKHU BBIUMCIICHHIA;




3.8. | Pemenune TEKCTOBBIX 3a/1a4, CO 4 Pemrath TeKCTOBBIC 33a1a4K, COACPKALIUE APOOHBIE JAHHbIC, M 33/Ia41 HA HAXOXKICHHUE YACTH
JEPKAIINX TPOOH. LIEJIOT0 M LEJIOTO 10 €0 YaCTH; BHISBILITE HX CXO/CTBA U Pa3INyHs;

[TpuBoaMTE, pa30MpaTh, OLIEHHBATH PA3IMYHbIC PELICHHS, 3aIMCU PELICHHI TEKCTOBBIX 3a/1a4;
Kputnuecky OleHUBATh TOTYYCHHBIN PE3YJIbTaT, OCYIECTBIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET
Ha COOTBETCTBHE yCJIOBHIO, HAXOUTh OLIMOKH;

3.9. | OcHoBHbIE 32 1a4u Ha APOOH. 6 Perath TeKCTOBBIE 33/1a4H, COfiepIKalue JPOOHbIC JaHHbIE, H 331a491 Ha HAXOKACHHE YaCTH KonTtposnbHas
LEJIOTO U LEJIOTO MO €r0 YaCTH; BBISBILITH UX CXOACTBA U PA3JIHYNS; pabora;
MonennpoBath X0/ PELICHHS 3a/Iaut C TIOMOIIBIO PUCYHKA, CXEMBI, TaOIHIIbI;
[TpuBOIHTE, pa30UpaTh, OLICHHBATH PA3IMYHbIC PELICHHS, 3aIMCU PELICHHI TEKCTOBBIX 3a/1a4;
KpuTtrHuecky oLeHUBATh HOMyYEHHBIN PE3yiIbTaT, OCYIIECTBIIATh CAMOKOHTPOIb, TPOBEPSIS OTBET
Ha COOTBETCTBHE YCJIOBHIO, HAXOUTD OLINOKH;

3.10. | IlpumeHenne OyKB UL 3alIUCH 6 [IpoBOAUTBH HCCIIENOBAHHS CBOUCTB Ipo0eii, OMMpasCch Ha YHCIOBBIC IKCIEPHMEHTHI (B TOM
MaTeMaTHYECKHUX BBIPAKCHUH 1 YHCIIE C TIOMOIIBIO KOMITBIOTEPA);

TIPEUIOKEHUI Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O APOOSIX, TPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAaHUS U OTPUIIAHHS BHICKA3bIBAHUI;

Hroro no paznemny: 48

Pasnen 4. Harasignasi reomerpusi. MHOToyroJibHUKH

4.1. | MHOrOyroJIbHUKH. 1 OnuckIBaTh, UCMIOIB3Ysl TEPMUHOJIOTUIO, H300paKaTh C MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U

OT PYKH, MOJICTIMPOBATh U3 OyMark MHOTOYTOJIbHUKH;
[IpuBOAKTH MPUMEPHI OOBEKTOB PEATFHOT0 MUPa, UMEIOIINX ()OPMY MHOTOYTOJIbHHUKA,
MPSAMOYTOJBHUKA, KBaJpaTa, TPEYroJIbHHUKA, OLICHUBATH MX JIMHEHHbIEC Pa3Mephl;

4.2. | YeTbIpExyronbHHUK, IPSIMOYTOIbHUK, 2 [IpuBOIUTE IPUMEPBI 0OBEKTOB PEATbHOI0 MUPa, HMEIOIINX (OpMY MHOTOYrOJIbHUKA,

KBaJIpar. NPSIMOYTOJIbHUKA, KBAJIpaTa, TPEYTObHHKA, OLCHUBATh MX JIMHEHHbIC pa3Mepsl;
HccrnenoBaTh CBOHCTBA IPSIMOYTOJIBHIKA, KBAIPATA IIYyTEM IKCIIEPUMEHTA, HAOTIONCHHUS,
U3MEPEHNs, MOJICIMPOBAHNS; CPABHUBATH CBOMCTBA KBA/IpaTa U MPSIMOYTOJIbHUKA;

4.3. | Ipaxtuaeckas pabora «[loctpoerue 1 CrpouTh Ha HETMHOBAHHOM U KJIETYATON Oymare KBaJpaT U NPSIMOYTOJIBHUK C 3a1aHHBIMU IpakTuyeckas
MPSIMOYTOJIbHUKA C 3aTaHHBIMU JUTHHAMH CTOPOH; pabora;
CTOPOHAMH Ha HEJIMHOBAHHOU Oymare. Pemrath 3a7a4u U3 peanabHOM KU3HH, NPEIaraTh U 00CyKIaTh pa3IM4HbIC CIIOCOOBI PELICHUS

3a1a4;

4.4. | TpeyroibHUK. 2 OmnuchIBaTh, UCIOJB3Ys TEPMHHOJIOIHIO, H300PaXKaTh C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U OT

PYKH, MOZICTIHPOBATh U3 OyMari MHOIOyTOJIbHUKY;

300paxath OCTPOYTOJIbHBIE, TPSMOYTOJIBHBIC H TYIOYTOJIbHBIC TPEYTOIbHUKH;

Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BBICKA3bIBAHHS O MHOTOYT'OJIbHUKAX, IPUBOAUTH IPUMEPHI 1
KOHTPIIPUMEPHI;

4.5. | [lnomaas u nepuMeTp mpsiMOYroJbHUKA 1| 2 BBIYHCIATE: HEPUMETp TPEYroJIbHUKA, IPSIMOYTOIbHHKA, MHOTOYTOJIBHHKA; ILIONIA/Ib

MHOT'OYT'OJIbHUKOB, COCTABJIEHHBIX 3 NPSIMOYTOJIbHUKA, KBA/IpaTa;

HPSIMOYTOJIbHUKOB, €JMHULIBI H3MEPEHHS VccenenoBath 3aBUCUMOCTS IUIOIIAM KBAAPaTa OT JUTMHBI €r0 CTOPOHBI;

TITOTIA/TH. Hcnonp30BaTh CBOMCTBA KBAAPATHOM CETKH JUIS TIOCTPOCHHUS (pUTYp; pa3OUBaTh IPSIMOYTOIBHHUK
Ha KBaJpaThl, TPEYTOIBHUKH; COCTABIATH (DUTYPhI U3 KBAJPATOB U NPSIMOYTOJILHUKOB U HAXOJIUTh
UX IJI0INa b, pa3ouBaTh GUrypsl Ha MPSIMOYTOJILHUKH U KBaJPAThl M HAXOJUTH UX IUIOIA b,
BrlpaxkaTh BETHYMHY IUIOMIAIH B PA3THYHBIX SAUHHIAX U3MEPEHHUSI METPUUECKON CHCTEMBI Mep,
TOHUMATh U MCTIONB30BaTh 3aBUCHMOCTH MEX/Ty METPHYCCKUMHU SANHULIAMU U3MEPEHHS TLIOIIA N,




4.6.

ITepumeTp MHOTO yroNbHUKA.

BBIUHCIISATE: IEPUMETP TPEYTOJIBHUKA, TIPIMOYTOIBHIKA, MHOTOYTOJIBHIKA; TLTOINIA/Ib
NPSIMOYTOJIbHUKA, KBA/IpaTa;

BrlpaxkaTh BeTHYMHY IUIOMIAH B PA3THYHBIX SAUHHIAX U3MEPEHHUSI METPUUECKON CHCTEMBI Mep,
MIOHMMATh U UCIIOJIH30BATH 3aBUCHMOCTH MEKY METPUUECCKAMH CINHHI[AMA H3MEPEHHS TLIOIIAIH;
Perath 3a1aun U3 peanbHOI KU3HH, IPEIAraTh U 00CYKIaTh PA3IHIHBIC CIOCOOBI PEHICHHS
3aj1ay;

Hroro no pazzeny:

Pasznen 5./lecsiTu4HBIE 1POGH

5.1.

JlecsituyHas 3amuch Apooeit.

IIpencraBnsTh AECATUYHYIO APOOH B BUJIE OOBIKHOBEHHOM, YUTATh U 3aIIHChIBATh, CPABHUBATH
JIeCSITHYHBIE IPOOH, IpeIaraTs, 000CHOBBIBATH U 00CYKIATh CIIOCOOB! YHIOPSIOIUBAHIS
JIECSTUYHBIX APO0ei;

W300paxath JecATHYHBIC POOH TOUYKaMU Ha KOOPAUHATHOM MPSAMOif;

3HaKOMHUTBCS C UCTOPHEH Pa3BUTHSA apH(METUKH;

5.2.

CpaBHEHHE JIECATUYHBIX JPOOCH.

[pencraBisaTe qecATHYHYIO APOOb B BUJIE OOBIKHOBEHHOM, YUTATH H 3aMMCHIBATh, CPABHUBATH
JIeCATUYHBIE IPOo0H, IIpeyIaraTb, 000CHOBBIBATH U 00CYXIaTh COCOOBI YIIOPSJOUMBAHUS
JIECATUYHBIX IPOOECii;

5.3.

JleficTBUS € NECATHUHBIMU APOOSIMHU.

BBISBIIATH CXOACTBA M PA3NIMUKsl IPABHI apH(PMETHICCKHUX JEHCTBHI C HATYPATBHBIMH YHCIAMHU H
JIECATUYHBIMU IPOOSMHU, OOBACHATH UX;

BrInonHATh apupMeTHuecKue ASHCTBHS C ACCATUIHBIME POOSIMHU; BBITOIHATD IPUKUIKY H
OLICHKY pe3yJIbTaTa BbIYHUCIICHUI;

IIpuMeHATH CBOMCTBA apu(METUUESCKHUX ICUCTBUI JJIsl pallHOHAM3AINH BEIYUCIICHHUI;

5.4,

OKpyTJIeHHE ACCATHYHBIX IPOOCH.

ITpuMeHATh IPaBUIO OKPYTJICHHS ACCATHIHBIX Jpooeii;
ITpoBOAUTH HCCIIEIOBAHKS CBOUCTB ICCATUYHBIX APOOEH, ONMUPasCh HA YHCIOBBIC IKCIICPUMEHTHI
(B TOM 4HCIIE C TOMOIIBIO KOMIIBIOTEPA), BEIABUIATh TUMIOTE3b! H IPHBOAUTE X 000CHOBAHHS;

5.5.

Perienne TekcToBBIX 337124,
COZIepIKaIInX IPOOH.

Pemats TekcTOBBIE 3aa4u, CoOACpKamue Z[pOGHLIe JAHHBIC, 1 Ha HAXO0XICHUEC YaCTH [CJI0T0 U
TEJIOTO O €T0 YaCTH, BBIABIIATHL UX CXOACTBA U pa3In1ius;

MOI[CJ'IHPOB&TL X0 pelIeHus 3a1a4u C MOMOIIBIO PUCYHKA, CXEMBI, Ta6J'II/ILII>I. HpI/IBO,Z[I/ITL,
pa3614paTL, OLCHUBATH PA3JIMIHBIC PEIICHUS, 3aIUCH pemeHHﬁ TCKCTOBBIX 3a1a4;

OHepHpOBaTL I[pO6HLIMI/I YHCJIaMU B PEAJIBHBIX JKU3HCHHBIX CUTYyalUAX,

KpI/ITI/I'-ICCKI/I OILICHMBATh HOJ'Iy‘-IeHHI:Iﬁ pe3ynbTaT, OCYIECTBIATE CAMOKOHTPOJIb, IIPOBEPSAA OTBET
Ha COOTBETCTBUEC YCIIOBUIO, HAXOAUThH 0]].[]461(]4;

5.6.

OCHOBHBIE 32 JIau¥ Ha Ilp06I/I.

Pewiate TekcToBBIC 3a/1a4y, CoacpKaue Z[pOGHI:IC JAHHBIC, 1 HA HAXO0XKICHUE YaCTH LEJI0T0 U
TEJIOr0 O €T0 YaCTH, BBIABIIATH UX CXOACTBA U pa3In1ius;

Mouennposars X0 pelIeHus 3a1a4u C MOMOIIBIO PUCYHKA, CXEMBI, Ta6J'II/ILII>I. HpI/IBOZ[I/ITL,
pa3614paT1>, OLICHMBATb PA3JIMYHBIC PCUICHU, 3aITUCH pemel—mﬁ TEKCTOBBIX 3aJ1a4,

OHepI/IpoBaTL I[pO6HLIMI/I YHCJIaMU B PEAJIBHBIX JKU3HCHHBIX CUTYyalUsAX;

KpI/ITH‘IeCKI/I OICHUBATH HOHy‘{eHHLIfI Pe3yabTaT, OCYMIECTBIIATE CAMOKOHTPOIIb, IIPOBEPSIS OTBET
Ha COOTBETCTBUE YyCJIOBHIO, HAXOAUTH OH.[I/I6KI/I;

Hroro no pazzeny:
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Paspen 6. Harssininast reomerpusi. Tesia u purypsl B npocTpaHcTBe

6.1.

MHOrorpaHHUKH.

1

PacroszHaBaTh Ha yepTekaX, pUCYHKAX, B OKPY/KaIOLIEM MHUPE IIPIMOYTOIbHBIN
HapaieNnenumnes, Kyo, MHOrorpaHHUKH, OIUCHIBATh, HCIIONb3Ys TEPMUHONIOTHIO, OLICHUBATh
TIMHEHHbIC Pa3Mepsl;

ITpuBoaUTE IPUMEPHI 00BEKTOB PEATEHOI0 MUPA, HMEIOIINX (pOpMY MHOTOIPAaHHHKA,
HPSAMOYTOJIBHOTO MapaJuIelieniesa, Kyoa;




6.2.

HM300paeHne MHOTOTPAHHHKOB.

Pacmo3HaBaTh Ha 4epTexKax, PUCYHKAX, B OKPYKAIOMIEM MHpPE IPSIMOYTOIbHBINA
napajIeNenue ], Ky0, MHOrOr paHHUKH, OIHCHIBATh, HCIONB3Ys TEPMHHOIOTUIO, OLICHUBATh
JINHEHHbIC Pa3Mepsl;

IpuBOHUTH IPHMEPBI 00BEKTOB PEANBHOTO MUPA, MEIOMINX (OPMY MHOTOTPAHHHUKA,
IPSIMOYTOIBHOTO TTapajieenumea, Kyoa;

6.3.

Monenu TIPOCTPAHCTBEHHBIX TEIIL.

Pacrio3HaBaTh Ha YepTeXkax, PUCYHKaX, B OKPYKAIOLIEM MUPE TIPSIMOYTOJIbHBIH
Hapaienenumnes, Kyo, MHOrorpaHHUKH, OIUCHIBATh, HCTIONb3Ysl TEPMUHONIOTHIO, OLICHUBATh
JINHEHHbIC Pa3MepBl;

6.4.

[IpsavMoyronbHEL Mapaienenunes, Kyo.

HccnenoBaTs cBOWCTBA KyOa, IPSIMOYTOIBHOTO MAapaLIC/ICIHIIE[a, MHOTOTPAHHUKOB, HCIIONb3YS
Mozeny;

MonenupoBaTh Ky0 ¥ mapaienenumnes u3 6yMard u NpovHx MaTepraloB, 00BbACHATH CIOCO0
MOJICTIMPOBAHNS;

Pacro3HaBaTh HCTHHHBIC U JIOKHBIC BEICKa3bIBAHUS O MHOTOIPAHHUKAX, IPUBOIUTE IPUMEPHL 1
KOHTPIPUMEPBI, CTPOUTH BHICKA3bIBAHNS U OTPHLIAHHS BEICKA3bIBAHMUIT;

6.5.

Pa3BépTku Ky0a 1 mapaienenumnesa.

HN306paxats ky0 Ha KieTdartoii Oymare;

PacmosHaBaTh 1 H300pakaTh pa3BEPTKH KyOa U MapallIe/eIuIe a;

MogzenupoBaTs Ky0 ¥ mapauienenunes u3 OyMar 1 MpouuxX MaTepHaIoB, OOBICHITE CIIOCO0
MOJICTIMPOBAHNS;

6.6..

IIpakTnueckas pabora «Pa3Béprra
KyOay.

HW300paxath Ky0 Ha KieTyaTtoii Oymare;
MopenupoBaTh Ky0 ¥ mapaienenunes u3 6yMard 1 NpovHx MaTepralioB, 00BbACHATH CIOCO0
MOJICTIMPOBAHNS;

IpakTuyeckas
pabora;

6.7.

O0béM Kyba, MPAMOYTOJIbHOTO
napajieseune a

Haxonuts NU3MEPEHNS, BBIYUCIIATD IIIOMIAAb ITOBEPXHOCTH, 00bEM Ky6a, MIPAMOYTOJIBHOTO
Tapajieenuneaa; uCCiaea0BaTh 3aBUCUMOCTh 00BbéMa Ky6a OT JJINHBI €TO pe6pa, BBIIBUTATh U
000CHOBBIBATh TUIIOTE3Y,

HaGmoznats n TIPOBOJAUTH aHAJIOTUU MEXY NOHATUAMMU IIIOIIAAHA 1 06’I>éMa, nepuMeTpa u
ToIonaanu MOBEPXHOCTH,

Pemats 3amaun u3 peanLHoﬁ KU3HU,

Hroro no pazzeny:

Pasnen 7. [loBTopenue u 06o01meHne

7.1.

IloBTOpEeHNE OCHOBHBIX MOHATHH 1
METOJIOB Kypca 5 kiacca, 06o0uienue
3HAaHUN

Ber4ucisTh 3HaUCHHS BRIPAKEHHUH, COEPKAIINX HATYypaIbHbIC YUCIIa, OOBIKHOBEHHBIC U
JIECATUYHBIC IPOOH, BBIIOIHATD IPE0Opa30BaHUS YUCEIT;

Bri6upath croco0d cpaBHEHHs YHCEN, BBIYHCICHUH, IPUMEHSTh CBOMCTBA apH(METHICCKHUX
JiefcTBUI IS palliOHAIN3AIMU BEIYUCIICHNUI;

OcCy1IeCTBIIATh CAMOKOHTPOJIb BBITIONHAEMBIX JIE€HCTBUI M CaMOIIPOBEPKY pe3yJibTaTa
BBIUMCIICHHIA;

Pemrath 3a1auun U3 peanabHON )KU3HU, IPUMEHATh MAaTEMATUUECKUE 3HAHUS JUIS PEICHN 3a1a4 U3
JIPYTHX y4eOHBIX MPEIMETOB;

Pemratp 3a1a4u pa3HBIMU CIOCO0AMHU, CPABHUBATH CIIOCOOBI PEILICHHS 331a4H, BEIOUpPATh
PpalOHabHbIN cr0co0;




Hroro no paszeny:
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INIOYPOYHOE INTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoaunyecTBo 4yacoB

BCEro

KOHTPOJIbHbIE
padoTsI

NpaKTH4YecKue
padoThI

Jara
U3yUyeHus

Buapbl,

dopmbI
KOHTPOJIs

[To3unnonHas cucreMa
cuucieHus. PuMckas Hymepanus
KaK NpUMeEpP HEMO3UIHOHHON
cucTeMsbl curcienus. JlecaTuuHas
CUCTEMA CUUCIICHHUS.

Psn HarypanbHbIX uncen. UreHue
U 3aIIUCh HATypaJbHbBIX YHCE]L.

Hatypanbublii psin. 3anuch yucia
B BUJIE CYMMBI pa3psIHbIX
claraeMbIXx.

Yucio 0.

Koopaunartras npsimas. Llkamnel
Koopaunats! Touku

Harypanpnsie uncna Ha
KOOPIMHATHOW MPSMOK

CpaBHeHUE HaTYpaJIbHbIX YUCEII,
CpaBHEHHE HAaTypaJbHBIX YUCEI C
HYJHEM.

OxpyrieHue HaTypadbHBIX YHCE.
HeoOxonuMocTb OKpyTiaeHus.

[TpubnuxeHHoe 3HaUECHUE
BEJIUYMHBI.

KomOuHaTtopHbie 3a1a9m.
[Ipumeps! pemeHus
KOMOMHATOPHBIX 3a/1a4. JlepeBo
BO3MOJKHBIX BAPUAHTOB.

10.

Pemenne 3agau nmepebopoM Beex
BO3MOXHBIX BAPUAHTOB.

11.

JlelicTBUE ClIOXKEHUS.
KoMnoneHTHI AeHCTBHS.
HaxoxaeHue Hem3BeCTHOTO
koMmIoHeHTa. ClIoKEHHE
MHOT'03HAYHBIX HATYpaTbHBIX
qyucell




12.

Brrauranne kak geicTBue,
obpaTHoe

cI10xeHN10. KOMIIOHEHTEI
neiictBusa. Haxoxnenue
HEU3BECTHOTO KOMIIOHEHTA

13.

BrlunTanue MHOTO3HAYHBIX
HaTypaJbHBIX YHCCII

14.

Perenne TeKCTOBBIX 3ajgayd C
IIOMOIIBIO CJIOKCHHUA U
BBIYUTAHUA

15.

JleficTBHE YMHOXEHUE.
KommnoneHThI
nevicrteusa.HaxoxneHnme
HEU3BECTHOTO KOMIIOHCHTA.

16.

Jlenenue xak aewicTBue, oOpaTHOE
YMHOX€HUI0. KOMIOHEHTHI
nevicteusa. HaxoxneHme
HEU3BECTHOTO KOMIIOHEHTA

17.

I[eHeHI/Ie MHOI'O3HAYHBIX YHUCECII

18.

Pemrenne TekCTOBBIX 3a7a4 C
MIOMOIIbI0 YMHOKEHUS U JIETICHUS

19.

KonTponpHas pabora mo teme
"CrnoskeHue 1 BBIYUTaHUE
HaTypaJbHbIX yucen"

Kontponbnas
pabora;

20.

CBolicTBa HyJISI IPU CIIOKEHUU U
YMHOXKEHUH, CBOMCTBA €IUHUIIBI
MPU YMHOKEHHUU.

21.

[IepemecturensHOE 1
coueTaresibHOE CBOMCTBA
cinoxxenus. Vicnonp3zoBanue OykB
JUIS CBOMCTB apu(PMETHUECKHUX
JNEUCTBUI

22.

[IepemecturensHOE 1
COYeTaTeNIbHOE CBOICTBA
yMHOXeHus. Mcrnonb3oBanne
OYKB ISl CBOUCTB
apupMeTHIECKHUX TeHCTBHIA

23.

PacnpenenurensHoe cBOMCTBO
yMHO)keHus. [IpuMenenne npu
BBIYMCIIEHUAX. Mcnonb30oBaHue
OYKB IIJIsl CBOMCTB
apuMeTHyecKux AelCTBUA




24.

Nenurenu ynciia. OO
JICNIATENb IBYX W 00Jee YUCEel.
HauOonpmiunii o0l AeIUTEND.

HaxoxneHue HanOoIbIIETO
00IIIETO AEIIUTEIIS

25.

KpatHoe uncna. Obuiee kpaTHoe
JBYX ¥ OoJjiee uncel.

Hawnmensee ob1miee kpaTHOE.

Croco0Obl HaxX XK ICHUS
HanOOJIBIIIETO OOIIETO KPATHOTO.

26.

Henenue ¢ ocTaTKOM

27.

[IpocTeie U coCcTaBHBIE YHCTA.

B3aumHo npocteie uucna. PemeTo
Opatocdena.

28.

PaznoxeHne dncna Ha TPOCTHIE
MHOKHTEIIN

29.

[Ipuznaku neaumocTu Ha 2, 5, 10

30.

[Ipuznaku neaumocTu Ha 3, 9

31.

CsoiicTBa JCIIUMMOCTH.

32.

Onpe/:[eneHI/Ie CTCIICHHU 4ucCJia.

OcHoOBaHHe U MMOKa3aTelb
creniean. KBaapat u ky0 dncia.

33.

3anuck yucia B BUJIE CYMMBI
Pa3pAIHBIX ClIaraeMbIX, MOPSI0K
BBITIOJTHEHUS NEHUCTBUH B
BBIPAKEHUSX, COJIEPKAIINX
CTETICHb, BEIUNCIICHHUE 3HAUCHUH
BBIP@XKEHUH, COAEPKAIUX
CTETICHbD.

34.

Pa3mepbr 00beKTOB
OKpy’Karomiero Mupa (oT
3JIEMEHTAPHBIX YaCTHIL 10
BceneHHoit), IIUTETBHOCTD
MPOIIECCOB B OKPYIKAIOIIEM Hac
MHUpeE.

35.

UucnoBeie BeipaxkeHud. UteHue u
COCTaBJICHUE




36.

[TpeoOpa3oBaHme YNUCITOBBIX
BbIpakeHu#. [lopsnok
BBITIOJTHEHUS JEUCTBHN TPHU
BBIYMCIICHUU 3HAYCHHS YUCIOBOTO
BBIPAKEHUS

37.

[IpeobpazoBanne YUCIOBBIX
BBIpaKEHUH TTPH BHITIOJTHEHUH
JIEHCTBHUM CO CKOOKaMU B
BBIUMCIICHUSX YHCIOBBIX
BBIpaKEHU N

38.

Penienune TekcTOBBIX 3a/1a4
apu(pMeTHYECKUM CIIOCOOOM.

3anaun Ha yactu. Mcnons30BaHue
NP pEIIeHUH 3a7a4 TabIuIl 1
cXeM

39.

Pemenune TekCTOBBIX 3a/1a4.
3ajaun Ha ypaBHUBAHUE.

Hcnonb3oBaHue npu pelieHun
3a/1a4 TaOJIMIl U CXEM

40.

Pemenne 3anay, cogepxaniux
3aBHCHMOCTH, CBSI3BIBAIOIIIHNE
BEJIMYUHBI: CKOPOCTh, BPEMS,
pacctostaue. EnuHUIbBI
U3MEPEHUS PACCTOAHUSA,
CKOpocTH, BpeMeHHU. CBSI3b MEXTY
eMHUIIAMHA U3MEPEHUS KaKI0U
BEJINYUHBI.

41.

Penienue TekcTOBBIX 3a/1a4.
3amaun Ha JBUKCHHUE TIO PEKeE.
[TonsiTHE COOCTBEHHOW CKOPOCTH,
CKOPOCTH TI0 TEYEHHUI0, CKOPOCTH
NPOTHB TEYCHHUSI.

42.

Pemenne 3aaay, cogepxamumx
3aBUCHMOCTH, CBSI3BIBAIOIIHE
BEJIWYMHEI: II€HA, KOJTUYECTBO,
CTOUMOCTH. ETUHUIIBI H3MepeHus:
Maccel, 006éMa, nensl. CBs3b
MEXTy eIMHUIIAMHA U3MEPEHUS
Ka)XX0M BEIIMUUHBI.

43.

KonTponpHas pabora mo teme
"VMHOXKEHHE U AEIIEHUE
HATYpaJbHBIX YUCEI

KontponbHas
pabora;




44,

Harnannele npeacraBieHus o
¢urypax Ha IIIOCKOCTH: TOYKA,
npsimasi.

45.

Harnsiaaeie nmpeacTaBieHus o
¢durypax Ha IIIOCKOCTH: OTPE3OK,
Iy4

46.

Jlomanas. MHOTOyTOJIBHUK.
N3o6paxkenue puryp, B TOM
qrclie Ha KJIeTJaTo Oymare.
JnvHa ToMaHoOM, IEPUMETP
MHOTOYTOJIbHUKA.

47.

I/I3MepeH1/Ie AJIUHBI OTPE3KaA,
MCTPUUYCCKUC CAUHUIIBL
HU3MCPCHUA NJIVHBI.

48.

HarnsaHeie npeacTaBieHus o
¢durypax Ha IIOCKOCTH:
OKPYKHOCTB. LIEHTp OKpYKHOCTH,
panuyc, nuameTtp. Jlyra
OKpyxHOCTH. M300paxeHmne
¢buryp, B TOM yucliie Ha KJIeTIaTON
Oymare.

49.

Harnsiaaeie nmpeacTaBieHus o
¢durypax Ha IIOCKOCTH: KPYT.
N3o06paxkenue puryp, B ToM
qrclie Ha KJIeTYaTo Oymare.

50.

[IpakTnueckas
pabora«IlocTpoenune
y30pa u3

v

[IpakTnueckas
pabora;

51.

VYron. U3o6paxkenue ¢puryp, B ToM
qrclie Ha KJIeTJaTo Oymare.

52.

[IpsiMoii, oCTpBIi, TyHOU U
Pa3BEPHYTHIN YTIIbI

53.

N3mepenue yriioB ¢ HOMOIIBIO
TpaHCIOPTHPA.

54.

[TocTpoenue yrioB ¢ MOMOUIBIO
TpaHCIOPTHPA.

55.

[IpakTuueckas
pabora«IlocTpoenue

[IpakTHueckas
pabora;

56.

Hpe,I[CTaBJ'ICHI/IC (o) ,I[pO6I/I Kak
CIIoco0¢e 3aIuCH YaCTH BEJINYHHEL.




57.

OObIKHOBEHHEIE IpoOu. McTopus
(bopMHUPOBaHUSI TIOHATHUS APOOb.

Hpo6wu B BaBuone, Erunte,
Pume.

58. |I[IpaBuiabHBIC U HENIPABUIBHBIE
Jpo0Hu.

59. | U3o06paxeHue npobeii ¢
MIOMOIIIBIO OTPE3KOB

60. | M3o0paxenue apobeit ToukamMu
Ha KOOPAMHATHOW MPSAMOM.

61. | OcHOBHOE CBOMCTBO APOOH.
[TpuBenenue 1podU K HOBOMY
3HaMEHATEJIIO.

62. | Cokpamenue qpooeii.

63. | Mcmonp3oBaHNEe OCHOBHOTO
CBOWCTBA IPOOH MPH PEIICHUH
3aad.

64. |IlpuBenenue npodeii K
HauMEHbBIIEMY 00IIeMY
3HaMEHATEJIIO.

65. |IIpaBuiio cpaBHEeHUS OpoOEii.

66. | CpaBHeHHe 1poOeii ¢ MOMOIIBIO
MpUBEACHUS K 00IIEMY
3HAMEHATEJIIO.

67. | CpaBHenue apo0Oeid.

68. | IpoOHOE YKCITIO KaK pe3yibTatr
JeNeHs. 3auch HaTypaIbHOTO
YKcia B BUJE IPpOOH C 3a/IaHHBIM
3HAMEHATEeJIeM.

69. | CrnokeHue U BBIYUTAHUE APOOECH ¢
OJJMTHAKOBBIMH 3HAMEHATEISIMHU.

70. | Cnoxxenue qpodeii ¢ pa3HbIMU
3HAMEHATEISIMH

71. | Beruuranue apobeii ¢ pasHbIMU
3HAMEHATEISIMH

72. | CnosxeHWe U BBIYUTAHUE APOOCH ¢

Pa3HbBIMU 3HAMCHATCIIAAMU.




73.

[TonsTie cMemaHHOU qpooH, e€
1esIoi ¥ 1poOHO# JacTu.

Brinesenue menou 4acTH U3
HEMpaBHIbHOM 1po0u.

74. | Ilpeobpa3oBaHue CMELIAHHON
IpoOu B HETIPaBUWIbHYIO 1pOOb U
Hao00OpOT.

75. | CnoxxeHue cMelaHHbIX Apooeit

76. | BeluntaHue U3 EJIOTO YHCITA
MpaBUWIbHOM 1po0u

77. | BerauraHue U3 1eNoro 4ucia
CMEIIaHHOH Tpo0u.

78. | Beruuranue qpodeii ¢ pa3HbIMU
3HAMEHATEISIMH

79. | CnoxeHHUe U BBIYUTAHUE IPOOHBIX
qHCcell.

80. | KontpospHas paboTa 1mo Teme KonTponbHas
"Crno>keHue 1 BBIYUTaHUE pabora;
npobei"”

81. |IIpaBuiao yMHOXEHUs
OOBIKHOBEHHBIX JIpo0eit

82. | YMHOXeHHE OOBIKHOBEHHBIX
TpoOei.

83. | YMHOXeHHE OOBIKHOBEHHBIX
Ipo0eii U CMENTaHHBIX YUCEIT

84. | BzaumHO oOpaTHbIEC APOOH.
[TpaBuno geneHus gpodeit

85. | JleneHme oOBIKHOBEHHBIX IpOOeCi

86. | JleneHre 0OBIKHOBEHHBIX U
CMEIIaHHBIX Apo0eit

87. | ApudmMernueckue ACUCTBUS C
OOBIKHOBEHHBIMHU JPOOSIMHU

88. | Pemrenne TEKCTOBLIX 3a/1a4,
coniepkaniux apoou. 3ajaaun Ha
TBIDKEHHE.

89. | Pemrenne TEKCTOBLIX 3a/1a4,

coJiepkalux apoou. 3agauu Ha
JIBMKEHUE T10 PeKe.




90.

Pemenne TeKCTOBBIX 3a71a4,
conepkaniux apoou. 3aaaun Ha
MOKYTIKH.

91.

Pemenne TeKCTOBBIX 327124,
conepkaniux apoou. 3ajaaun Ha
YacTH.

92.

OcHOBHBIC 3371a4H HA JPOOH.
Haxoxnenune npobu ot umcia

93.

OcHOBHBIE 33J1au Ha APOOH.

HaxoxaeHue uyucia mo ero 4acTu.

94.

OcHOBHBIE 337]a4H Ha APOOH.

HaxoxaeHue 4acTu OT 1IeJIOr0 U
OCJIOTo 110 €10 YacTHu.

95.

OcHOBHBIE 33]]a4H Ha APOOH.

HaXO)K,I[eHI/IC 4aCTH OT OCJI0T0 U
OeJIoro 1mo €ro 4acTu.

96.

Pemrenune 3amau
apupMeTUUYECKUMU CITOCOOaMH.
3ajaum Ha COBMECTHYIO paboTy.

97.

Pemrenne 3amau
apuMeTHIeCKUMH CITIOCO0aMHU.
3amaun Ha COBMECTHYIO padoTy.

98.

Marematrdeckoe BBIpaKEHUE.

MAaTEMATUYCCKHUX BBIpa)KCHI/Iﬁ.

Hcnonp3oBanne OyKB IpH 3aMTUCH

99.

MaremaTtndeckoe npeioxKeHue.

MAaTEMATUYCCKHUX HpeHHOH(eHHﬁ.

Hcnonb3oBanue OyKB MpH 3aMUCH

100.

100. Boruncinenue 3HayeHuit
MaTEMaTUYECKUX
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101.

101. Brruucinenue 3HaueHUH
MaTeMaTHYESCKUX

102.

Crnyuaiineie coObITHS. Petienne
JIOTUYECKUX 3a7a4.

103.

103. KonTpoapHas paboTta 1mo
reMe "YMHOXEHHE U JIeJICHNUE

>n

Kontponbnas
pabora;

104.

104. Harnsnubie
NpeACTaBICHHS O
¢urypax Ha TUIOCKOCTH:




105.

YeTbIpexyroJbHUK KaK OJMH U3
BHJIOB MHOT'OYT OJIbHUKOB.

[TpssmoyronasHuk. CTOpOHBI
yTIbl IPSIMOYTOJIbHHKA.

JlnaroHaiy npsiMOyroJibHHUKa

106.

106. KBagpat kak 4acTHBIH

ciyvai

107.

107. IIpakTudeckas padora
«IToctpoeHune
NpSIMOYTOJIBHHUKA C
3aJJaHHBIMU CTOPOHAMH Ha

v
anIrranarriiats Axmrara

[IpakTnueckas
pabora;

108.

108. TpeyronbHHUK.

Buabl

109.

109. TTocTpoeHue TpeyroabLHUKOB.

110.

110. ITnomanp u

NepUMETP

I11.

111. IInomaas U nepuMeTp
MHOTOYTOJILHUKOB,
COCTaBJIEHHBIX M3
NPSIMOYTOJTBHUKOB, €THHUIIBI

IINAAONOTITIA YITINAIITO IIIX

112.

112. TlepumeTp MHOTOYTOJIBHUKA.

113.

113. Haxoxaenue nepuMeTpoB
Pa3IHYHBIX

114.

114. Ilenas u ApoOHAas 4acTh
JIECATUYHOHN ApOoOH.
YreHue u 3aluch
JECATUIHBIX TPOOeCi.

PaSPSII[BI B JCCATUYHBIX I[pO65[X.

)
Nmyrnxy xmyzn oan 1xx mnaRaty

115.

115. Urenune u 3anuch
JECSATUIHBIX TpOOei.
N3o6paxxenue
NECATUYHBIX Ipo0Oei Ha

IATANNTTIITITQATITINATI ITNAOMNATT

116.

116. decsatuanbie npodu 1
METpHYECKas CUCTEMA
Mmep. CrapuHHbIe
CUCTEMBI MED.

T NMarcrroresats

117.

[TpeoOpa3oBanme OOBIKHOBEHHBIX
Ipo0eii B IECATUIHYIO.




118.

118. IIpencraBienue
JECATUYHOM 1po0u B BUJE
OOBIKHOBEHHOU U
OOBIKHOBEHHOM B BH/JIE
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119.

119. PaBHBIC necATUYHBIE
mpobu. CpaBHeHHE TpoOEii.

120.

CpaBHEHHE IECATUYHBIX APOOEH.
CpaBHEHHE JAECATUIHON H
OOBIKHOBEHHOMU ApOOH.

121.

CroxeHue AeCATUYHBIX IPOOeH.

122.

Brrautanue qecaTHIHBIX TpOoOei.

123.

123. Cnoxenue u
BBIYNTAHHUE

124.

124. CnoxxeHue 1 BoIYUTAHHE
NECATUYHBIX U
O0OBIKHOBEHHBIX JIpo0eii

125.

YMHOXEHHE JeCATUIHON Tpodun
Ha 10, 100, 1000...

126.

Jenenue gecsaTuuHoi 1podu Ha
10, 100, 1000....

127.

127. KonTpoapHas paboTta 1mo
reme "JlecaTnanbie apoou”

KontponbHas
pabora;

128.

128. TIpaBuio
YMHOKEHUS
JIECATHYHBIX
poOeii.

ITsarrasrAarrArrrzn rrsmansron rrmrr

129.

YMHOKEHHE AECATHIHBIX JPOOCH.

130.

130. Bo3Benenue B
cTeneHb

131.

Jenenne gecsTHUHOM TpoOu Ha
HATYpaJbHOE YUCIIO

132.

Jlenenue Ha 1eCATUYHYIO IPOOK.

133.

Jlenenue necATUYHBIX TPOOCH.

134.

134. Apudpmerndeckue
meficTBHUA C JTpOOHBIMU

135.

135. BrrunciieHue YUCI0BBIX
BBIPAYKCHUH, COAEPKAIIUX

136.

OxpyrieHue qecsITUYHBIX Jpobeit




137.

[Ipukuaka u omleHKa Pe3yIbTATOB
BBEIYHCIIEHUH.

138.

Oxpyraenue uncen. HaxoxaeHue
JECATUYHBIX MPUOTMKCHUN
OOBIKHOBEHHBIX JPOOEH.

139.

139. [IpumeHeHne BHIYUCICHUN C
IpOOSMU TIPU PEIIeHUN
3a/a4, B TOM 4HCIIe
MPAKTUYECKOMN

140.

140. Pemenrie TEKCTOBBIX
Bajiad ¢

HCTI0JIL30BaHUEM

poOeii.

Pemenne HECIOXKHBIX 3a7a4 Ha
JIBUKEHUE HABCTPEUY U B

ITNOTUROITOTTOXHERIX

141.

141. Pemenne TEKCTOBBIX
3agad C

HCIIOJIb30BaHUEM
ImpoOeii.

Darxrraryryra yyanmwrasysrryr sy nooarr yra

142.

142. PemieHue TeKCTOBBIX
3amay c

HUCII0Ib30BaHUEM

poOeii.

Pemenne HecI0KHBIX 3a1a4 Ha

ORUNAITUIAA TIN TAUATTUALIN I TITNOTUR

143.

Pemenvie pa3nuuHbIX 3a7a4 HA
IBIDKEHUE.

144.

144. Pemenue 3a1ad, coaepKanux
3aBUCHMOCTH, CBSI3LIBAIOIINE
BEJIMYMHBL: 1IeHA,
KOJIMYECTBO, CTOMMOCTb.
Enunuibe uaMepeHus: Macchl,
00BéMa, nieHsl. CBSI3b
MEXy CIHHUIIAMU
U3MEPECHUS KaKI01

145.

145. PenteHue TEKCTOBBIX
3agad c

146.

146. OcHOBHBIE 3a/1a4X HA
npo6u. Haxoxnenue apodu oT

147.

147. OcHoBHBIE 3a/1aun HA JPOOH.
Haxoxnenne yncia mo ero




148.

148. OcHOBHBIC 3a/1a4¥ HA TPOOH.
Haxoxxnenne gactu ot
EJIOTO U IEJIOTO IO ero

Ixanmyx

149.

149. OcHoBHBIC 3a1a4¥ HA IPOOH.
Haxoxxnenne gyactu ot
IEJIOTO U IEJIOTO IO ero

Ixanmyx

150.

150. O600mIeHEe U TOBTOPEHUE
o Teme "JlelcTBus C
JECATUYHBIMU ApoOsMu"

I51.

151. KontponsHas paboTa 1no
teme "JleiicTBUS C
JECATUIHBIMU ApoOsMu”

KontponbHas
pabora;

152.

152. T'eomeTpuueckue Tena u ux
n3o0paxenue. Harmsnapie
NpEeACTaBICHHS O
HNPOCTPAHCTBEHHBIX (QHUTypax:
KyO, apassiesenurie],
npu3Ma, TupamMuia, KOHycC,
WINH/P, 1Iap.

h s

153.

N3o0pakeHne MHOTOTPAaHHUKOR.

154.

MOI[CJ'II/I MNPOCTPAHCTBCHHBIX TCJI.

155.

155. IlpsitmoyroyibHBIN
napannenenunen. Jnnna,
LIIMpHUHA U BBICOTA

IIanmaTTATIAIIIIIIATIA

156.

156. Ky0 xak yacTHBIN
ciyvai
IpSIMOYTOJIBHOTO

IIanmaTTATIAIIIIIIATIA

157.

157. PazBépTku
KyOa u

158.

158. IIpakTuueckas

pabota «Pa3BépTka
=

[IpakTHueckas
pabora;

159.

159. Ilousitue o6bEMa.
Ennauner namepenus
o00béma. O0BEM
IPSIMOYTOJIBHOTO

ITOANA T TOTAITIITIIA IO

160.

160. O0BéM
IpPSIMOYTOJIBHOTO

napajuieicnuieaa,
xex1Ra Doxex

161.

161. IToBTOpEHME.
Harypanbabie uncna.
JeucTBus ¢




162. |TToBTopenwue. [Ipoou. OCHOBHOE 1
cBOMCTBO ApoOu. CpaBHEHHE
TpoOeH.
163. [163. IToBTOpEHME. 1
JleiictBusi ¢~ TpoOsAMHU.
164. |164. ITosTOpEHME. 1
JlefictBusi ¢~ apoOsMu.
165. | UToroBsrii TecT (apudMeTnka) 1 TectupoBanue;
166. |166. PaboTa Hax ommuOKamu. 1
[ToBropenue. Jlunuu Ha
IUIOCKOCTU. MHOTOYTOJIBHUKH
167. |IloBTOpenre. MHOTOTpaHHUKH. 1
168. 168. N TOroBsIii TECT 1
(HarasiAHasT ~ reoMeTpusi)
169. |169. PaboTa Hax ommOKamu. 1
Ob6o061maroiee NOBTOpeHUE Kypca
5 krnacca.
170. | O6o6maromee moBTopeHue Kypea | 1
5 krnacca.
OBUIEE KOJIMYECTBO YACOBIIO |170

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Hopodees I'.B., apeirun U.®., CyBoposa C.b. u apyrue, Maremaruka, 5 kiacc, AKIIMOHEpHOE OOIIECTBO
"U3parensctBo "[IpocBenienue";

Hopodees I'.B., Hlapeirun N.®., CyBoposa C.b. u npyrue, MaremaTnka, 6 kiacc, AKIIHOHEPHOE 00IIECTBO
"UznarensctBo "[IpocBenienue’;
BBenute cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHHE
OBOPYJAOBAHME VIS ITPOBEJAEHUSA JIABOPATOPHBIX U IIPAKTUYECKHUX PABOT






