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MNOACHUTEJIbBHASA 3ATINCKA

[TpuopuTeTHBIMH LENIMU O0Y4EHUSI MaTEMaTHKeE B 5 — 6 Kiaccax sSBISIOTCS:

— IpojloJKeHne (OPMHUPOBAHNS OCHOBHBIX MAaTEMATUYECKUX MOHATHH (YMCII0, BEIMYMHA, FeoOMeTprudecKas (urypa), 0oecreqrnBaroiX IpeeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MAaTEMATHYECKOTO 00pa30BaHUs 00yUarOMIUXCs;

— pPa3BUTHE UHTEUIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEH OOyyaromMXcsl, MMO3HABAaTEIbHON aKTMBHOCTH, MCCIENIOBATEIbCKUX YMEHHUH, MHTEpeca K
U3Y4YEHUIO MATEMAaTHUKH;

— 1ozBe/IeHre 00yJaroIIUXCsl Ha IOCTYITHOM Ul HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U MaTEMaTHKU U OKPYKAIOLIEr0 MUPA;

— (hopmupoBaHHe PYHKIIMOHATBHON MaTEMaTHUYECKON IPaMOTHOCTU: YMEHHUSI paclio3HaBaTh MaTEMaTHUECKUE OOBEKTHI B pEAJIbHBIX JKU3HEHHBIX CUTyalUsX,
IIPUMEHATh OCBOCHHBIE YMEHMsI JUIsl PELICHMs IPAKTUKO-OPUEHTHPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh IIOJYYEHHBIE PE3YyJbTaThl M OLEHUBATh MX Ha
COOTBETCTBUE IIPAKTUYECKON CUTYALNH.

OcHOBHbIE JIMHUM COJIEpXKaHMs Kypca MaTeMaTHKH B 5 — 6 Kkiaccax — apudMeTndeckas U reoMeTpHuecKasi, KOTOpble pa3BUBAIOTCS MapayljiesIbHO,
KaXXJlass B COOTBETCTBUU C COOCTBEHHOM JIOTMKOHM, OJHAKO, HE HE3aBUCHUMO OJIHAa OT JPYIroil, a B TECHOM KOHTAaKTE M B3auMOJeHcTBUU. Takke B Kypce
MaTeMaTHKH MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAaMU alreOphl U ONucaTeIbHOM CTaTUCTUKH.

N3ydyenue apupmMeTHUecKoro Marepualia HauMHAaeTCs CO CUCTEMaTHU3allMi M pPa3BUTHS 3HAHUN O HATYpaJbHBIX YHCIAX, MOJIYYEHHBIX Ha YPOBHE
HayalbHOro 001ero oopazoBanus. [Ipu 3ToM coBepIIEHCTBOBAHNE BBIUMCIUTEILHOW TEXHUKU U (DOPMUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUNA COUETAETCs
C pa3BUTUEM BBIYHUCIUTENBHON KYJIbTYpbl, B YACTHOCTH C OOy4YE€HHEM NMPOCTEUIINM NMpHEMaM NMPUKUJKU U OLIEHKH pe3ylbTaToOB BblUMcIeHUH. M3yuenue
HaTypaJIbHBIX YHMCEJl IIPOAOIIKAETCS B 6 KJIacCe 3HAKOMCTBOM C Ha4aJIbHBIMU MOHATHSIMHU TEOPHUH JEINMOCTH.

Havano u3yuenus 0ObIKHOBEHHBIX M IECATUYHBIX IpOOEi OTHECEHO K 5 Kilaccy. DTO MepBbIil 3Tall B OCBOCHUH JIpo0eil, Koraa MpOUCXOIUT 3HaKOMCTBO C
OCHOBHBIMHM HJESIMHU, MOHATUAMHU TeMbl. IIpu 3ToM paccMoTpeHHe OOBIKHOBEHHBIX ApoOEil B MOJHOM 00BbEME MPENIIeCTBYET U3YUCHHIO JECATUYHBIX
Ipobeit, 4yTo 11e1eco00pa3HO ¢ TOUKH 3PEHUSI JIOTUKH M3JI0KEHHS YUCIOBOM JIMHUM, KOT/Aa MpaBuja AEUCTBUN C IECATUYHBIMU APOOSIMHU MOXHO 00OCHOBATH
y’K€ W3BECTHBIMU aJITOPUTMAMU BBITIOJTHEHUS JEMCTBUI ¢ OOBIKHOBEHHBIMHU JpOOSIMHU. 3HAKOMCTBO C JIECATUYHBIMHU JIPOOSIMU PACIIMPUT BO3ZMOKHOCTH IS
MOHMMAaHUS 00Y4alOIMMUCS MPUKIIAJHOTO IPUMEHEHHSI HOBOH 3alIMCH NPU U3YYEHUH JAPYTUX MPEIMETOB U MPU MPAKTUUECKOM Hcnoiab3oBaHuu. K 6 kinaccy
OTHECEH BTOPOM 3Tam B M3Y4YE€HUHU JpoOei, IJie MPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHUs M IpeoOpa3oBaHUs JIpoOel, OCBOEHHE HOBBIX
BBIUMCIUTENBHBIX aITOPUTMOB, OTTAYNBAHUE TEXHUKHU BBIUMCICHUM, B TOM YMCJIE 3HAUEHUH BBIPAXKEHUMN, COJEpKAIMX U OOBIKHOBEHHbBIE, U JECATUYHbIE
JpoOU, YCTaHOBJIEHHUE CBA3EH MEXIy HUMH, pacCCMOTpEHHE MPUEMOB pelleHus 3a7ad Ha JpoOu. B Hauane 6 kiacca mpoOUCXOJUT 3HAKOMCTBO C IOHSATHEM
IIPOLICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIbHBIX U OTPULATENIbHBIX YHUCEI SBIISETCS TO, YTO OHU TaK)K€ MOTYT pacCMaTpHUBAaThCs B HECKOJIBKO 3TanoB. B 6
KJlacce B Havayle u3y4yeHus TeMbl «llookurenbHbple U OTpULIATENBHBIE YKCIa» BblAensdeTcs noareMa «llensle uncna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULIATEIIBHBIMU YHMCIIAMH M JIEUCTBUSMHU C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMUA YUCIAMHM MPOUCXOJIUT HA OCHOBE COJEPKATEIBHOIO IMOAXOAA. DTO
MO3BOJISIET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YJarOMUXCs MPAKTUYECKU CO BCEMU OCHOBHBIMHU MOHSTUSMHU TEMBI, B TOM YHUCIIE U C NPaBUJIaMH 3HAKOB
IIPU BBINIOJHEHUH apupMeTHUeCKUX AecTBU. M3yueHne palnoHalIbHBIX YKCET Ha 3TOM HE 3aKOHYMTCS, a OyeT MPOJOJIKEHO B Kypce anredpsl 7 Kiacca.



[Tpu oOydeHHH pelIeHUI0 TEKCTOBBIX 3a7ad B 5 — 6 Kilaccax MCHOJB3YIOTCS apudmerndeckue Npuémsl pemeHus. [Ipu oTpaboTke BBIYMCIUTEIBHBIX
HaBBIKOB B 5—0 KjlaccaXx paccMaTpUBalOTCA TEKCTOBBIE 33JayM CIEAYIOIIUMX BUAOB: 33Jadd Ha JBUKEHHWE, HAa YacTH, Ha IOKYIKH, Ha paboTy H
POM3BOIUTENHFHOCTh, HAa MPOLEHTHI, HA OTHOIICHUS W mponopuuu. OOyyaromuecss 3HAKOMSTCA ¢ NMpHEMaMH pPELICHUs 3a1ad 1mepedopoM BO3MOMKHBIX
BapHUaHTOB, y4yarcs paboTaTh ¢ HHPOpPMaLMEH, IPeCTaBIeHHOM B (hopMe TaOJInI] MU TUarpaMM.

B mporpamme yuebHoro kypca «MareMaTHKay MpeaycMOTpeHO (GOPMHUPOBAHUE MPOTECBTUUECKUX aIreOpandecKux mnpeacTaBieHuid. bykBa kak cuMBOI
HEKOTOPOT0 YKCiia B 3aBUCUMOCTH OT MaTeMaTUYeCKOr0 KOHTEKCTa BBOJUTCS OCTENEHHO. bykBeHHAasi CHMBOJIMKA IIUPOKO UCIOIb3YETCsI MIPEK e BCEro 1Jis
3aMrcy OOIINX YTBEPKACHUHN U MTPeIOKEeHUH, (HOpMyJ, B 4ACTHOCTH JUIsl BBIYMCICHUS T€OMETPHUECKUX BEIMYHMH, B KAUECTBE «3aMECTUTEIISD» YUCIIA.

B mporpamme yuebHOro kypca «MaremaTuka» IpeACTaBI€HA HarJsiHAs TEOMETpHUs, HalpaBleHHas Ha pa3BUTHE OOPa3sHOro MBIIIICHHUS,
IIPOCTPAHCTBEHHOTO BOOOpaXEHMsI, M300pa3UTEIbHBIX YMEHUI. OTO BaXKHBIH 3Tal B HU3YyYEHUM IE€OMETPHM, KOTOPBIM OCYIIECTBISETCS Ha HAIJISIIHO-
IPaKTUYECKOM YPOBHE, ONMMpAETCs Ha HarisAHO-00pa3HOe MbllUIeHHe oOydarouuxcs. bonbmias poib OTBOIUTCS MPAKTUYECKOH NEATENBHOCTH, OINBITY,
IKCIEPUMEHTY, MoaenupoBanuio. OOydarommecs: 3HAKOMATCS ¢ TEOMETPUUYECKUMH (UTYpaMH Ha TUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIUMH
KOH(pUrypauusMu, ydarcs u300pakaTb MX Ha HEJIIMHOBAHHOM W KjeT4yaTroil Oymare, paccMaTpUBarOT MX NpocTeiliiue cBoMcTBa. B mporecce m3ydeHus
HArJSITHOM T€OMETPHH 3HAaHUS, TOJyYeHHbIE 00yJalONIMMUCS Ha YPOBHE HAYAIBHOTO OOIIET0 00pa30oBaHusl, CHCTEMATU3UPYIOTCS M PACIIHPSIOTCSL.

CornacHo ydyeOHOMY IUIaHy B 5—6 Kjaccax M3ydaeTcsi MHTETPUPOBAHHBINA MpeaMer «MaTemMaTuka», KOTOpbI BKIOYaeT apu(pMETUYECKH MaTepuall u
HarJSIIHYI0 TEOMETPHIO, a TAK)KE MPOTIEIEBTHUECKUE CBEICHUS U3 aNreOphl, 3JIEMEHTHI JIOTUKH M Hadajla OIMCATEIbHON CTATHUCTHKH.

Ha u3yuenue yyeOHoro kypca «Matemarukay orBogutcs 340 gacoB: B 5 kimacce — 170 yacoB (5 wacoB B Henento), B 6 kiacce — 170 gacoB (5 yacoB B
HEJIEIIO).

COJEPKAHUE OBYYEHUSA

S KJIACC

HartypaJjbHble 4ynciIa U HYJIb

HatypanbHoe uncno. Psag HatypanbHbix uncen. Yucio 0. M300paxeHne HaTypaibHBIX YKCET TOUKaMH Ha KOOPAMHATHOMN (YUCIIOBOM) MPSIMOH.

ITo3unmonHas cuctema cuuciieHus. Pumckas HyMmepanus Kak IpuMep HEMO3UIIMOHHOM CUCTEMBI CUMCIeHus. [lecaiTuuHas cucreMa CUnCIICHMSL.

CpaBHeHHE HaTypaJIbHBIX YHCEN, CPAaBHEHHE HATypaJIbHBIX yucell ¢ HylIéM. CiocoObl cpaBHeHUs. OKpyriieHHue HaTypaJlbHbIX YHCEI.

CrnosxeHue HaTypalbHBIX YMCEJ, CBOMCTBO HYJIS IpPU CIIOKEHUU. BblunTaHue Kak JAelicTBHE, 0OpaTHOE CIIOKEHHIO0. YMHOXKEHHE HaTypalbHBIX YHCET,
CBOWCTBA HYJIs M €JUHUIBI IPU YMHOXeHMHU. JleneHue kak neiicTBue, oOpaTHoe yMHOKeHUIO. KOMIOHEHTHI NeicTBUM, cBI3b Mexay HuMmH. IIpoBepka
pe3ynbTara apupMeTnueckoro aeiictus. IlepemecTuTenbHOE U COYETATENIEHOE CBOMCTBA (3aKOHBI) CI0XKEHUS U YMHOKEHUS, pacpeeIUTEIbHOE CBONCTBO
(3aKOH) YMHOXEHHSI.

Hcnonp3oBanue OyKB Ji1s1 0003HaUEHUsI HEM3BECTHOTO KOMIIOHEHTA U 3allMCU CBOMCTB apU(pMETHUECKUX JEHCTBUM.

JlenuTtenu n KpaTHbIE YKCia, pa3iokeHue Ha MHOKUTENU. [IpocTeie n coctaBHble uncina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeNIeM. 3alKCh YKCIa B BUAE CYMMBI Pa3psIHbIX CIaracMbiX.



UucnoBoe BplpakeHUE. BpluncieHue 3HAYCHUM YUCIIOBBIX BBIPAXKCHUM, IOPSAOK BBIIOJHEHHUS JEHCTBHU. lcnosb3oBaHuE IpU  BBIYMCICHUAX
IEPEMECTUTENILHOTO U COYETATEIbHOIO CBOUCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUS, paclpe/leIUTEIbHOTO CBOMCTBA YMHOKEHMSL.

JApoon

IIpencraBnenue o npobu Kak criocoOe 3amucu 4acTd BeauuuHbl. OObIKHOBeHHbIE ApoOu. IlpaBuibHble U HenpaBuibHble ApoOu. CMemianHas JpoOsb,
NpeCTaBICHUE CMEIIAaHHOW OpoOW B BHJE HEMPABWIIBHOM ApOOM M BBIACICHHE LIEJONW YacTH YHcia M3 HEMpaBWIbHOW 1podu. M3o0paxenue apobeit
TOYKaMHU Ha YMCIIOBOM mpsiMoii. OCHOBHOE cBOWCTBO apobu. Cokpanienue apooeit. [Ipuenenne npodbu k HoBoMmy 3HaMmeHarteo. CpaBHEHHE JPOOCi.

CrnoxeHue ¥ BBIUMTaHKUE ApoOeil. YMHOKEHHUE U AeNieHne ApoOeii, B3auMHo oOpaTHbie Apoou. HaxoxkeHre 4acTH 1ea0ro v LUesoro 1Mo ero 4acTu.

Hecatuunas 3anuck apobeil. IIpencraBnenue naecatuuyHoil apoOu B Buie oObIKHOBEHHOH. M300pakeHHe necATUUHBIX ApoOedl TOUKaMu Ha YMCIOBOM
npsmoii. CpaBHEHHE NECATHYHBIX IpOOCH.

Apudmernueckue IeHCTBUS € AECATUUHBIMU Apo0sMU. OKpyIieHHe JeCATUYHBIX ApOOeil.

Pemienue TeKCTOBBIX 32124

Pemenue TekcToBbIX 3ajau apupMmeTHyeckuM crocoOoM. Pemienue joruueckux 3agad. Pemienue 3amad mepeOopoM BceX BO3MOMKHBIX BAapHAHTOB.
Wcnonp3oBaHue mpu pelieHnu 3aa4d Tabaull U CXEM.

Pemenne 3amad, colaepkaliux 3aBUCUMOCTH, CBS3BIBAIOLIME BEIUYMHBI. CKOPOCTb, BPEMs, PACCTOSHHUE, LI€HA, KOJMWYECTBO, CTOMMOCTb. EIUHMIIBI
U3MEpEHUS: Macchl, 00bEMa, IIEHbI, PACCTOSHUSI, BDEMEHH, CKOPOCTH. CBA3b MEXKIY €AMHUIIAMU U3MEPEHUS KA 101 BEJINYUHBI.

Perienne 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBieHue JaHHBIX B BUAE TAOJIUI, CTOI0YATHIX JUArpamMM.

Haruasanas reomerpus

Harnsguele npencraBnenus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, yrojl, JIOMaHas, MHOTOYTOJbHHK, OKPYKHOCTb, KpPYyr. YTOI.
IIpssMOH, OCTPBIiA, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METPUYECKHE €AWHULBI JIUHBL. J[IMHAa JTOMaHOW, MEPUMETP MHOIOYroJibHMKa. M3MepeHue W TMOCTPOEHHUE YIJIOB C IMOMOIIBIO
TpPaHCIIOPTHPA.

Harnsgaelie npencraBieHus 0 GUrypax Ha MjioCKOCTH: MHOTOYTOJIbHUK, IPSIMOYTOJIbHUK, KBaJpaT, TPEYTrOJIbHUK, O PAaBEHCTBE QUTYD.

N300pakenue Gpuryp, B TOM 4mcie Ha kierdaroil Oymare. [loctpoenne koHpUrypauuii u3 yacteil npsAMoii, OKpY>KHOCTH Ha HEIMHOBAHHOM M KJIeT4aTou
Oymare. Mcronb30BaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaIpaTa.

[Tnomanp npsAMOYTroilbHUKAa M MHOTOYTOJIBHUKOB, COCTABICHHBIX M3 MPSMOYTOJbHUKOB, B TOM 4Hcie QUryp, M300pakEHHBIX Ha KJeTyaToil Oymare.
EnuHuLBI M3MEPEHNUs TIOMIA N,

Harnsnuele npeacraBieHuss 0 MPOCTPAHCTBEHHBIX (UTypax: NMPSMOYTOJbHBIA Mapaiienenunesn, Ky0, MHororpaHHuku. M3o0paxeHue npocTenimx
MHOTOrpaHHHUKOB. Pa3BépTku kyOa u napasuienenumneaa. Co3nanue Moieneid MHOrOIrpaHHUKOB (U3 OyMaru, MpoBOJIOKH, TUIACTHIIMHA U IPYTHX MaTE€pPHUAaJIOB).

O6bEM PSIMOYTOJIBHOTO Napasuiesenunena, kyoa. Enunune nsmepenus oobéma.



6 KJIACC

HartypaabHble ynciia

Apudmernueckne ACUCTBUS C MHOTO3HAUYHBIMU HATypalbHBIMH 4YHCIaMH. YWCIOBBIE BBIPAXEHUS, MOPSJIOK JEHCTBUM, MCIOIB30BaHHE CKOOOK.
Hcnonp30BaHue NPU BBIYUCICHUAX MEPEMECTUTEIBHOTO U COYETATENIBHOIO CBOMCTB CIOKEHUS U YMHOXKECHHUS, PACIIPEIEIUTEILHOIO CBOMCTBA YMHOKEHUS.
OxpyrieHne HaTypalbHbIX YUCEIL.

JlenuTenu U KpaTHbIE YKCIIa, HAUOOBIINI OOLIMI JeuTeNs 1 HauMeHblee ooliee kpaTHoe. JleaMMoCcTb CyMMbl U IpOU3BeieHus. [leneHne ¢ oCcTaTKoM.

JApoon

OObIKHOBEHHAs 1pO0Ob, OCHOBHOE CBOMCTBO JIpoOHU, cokpaleHue 1podei. CpaBHeHUE U yHOpsiounBaHue Ipobei. Pemenue 3a1au Ha HaXOKJEHUE YacTh
OT IIEJIOTO W IEJOro Mo ero 4actd. JpoOHoe 4Ymcino Kak pe3ynapTar AeneHus. llpeacraBieHue NecsITHYHONW ApoOM B BUAE OOBIKHOBEHHOH IpoOu H
BO3MOXHOCTb IIPECTaBICHUsI OOBIKHOBEHHON JIpoOU B BUJE JECATUYHOM. JlecsaTuuHbIe JpoOu U MeTpudeckas cuctema mep. ApupMeTuueckue AeicTBus u
YHCIIOBBIE BEIPAKEHUS C OOBIKHOBEHHBIMHU U JIECITHYHBIMU JIPOOSIMH.

OtHoenue. JleneHue B JTaHHOM OTHoLeHUU. MaciuTta0, nponopuus. [Ipumenenue nponopuuii npy pelieHny 3a1ad.

[TonaTne mponenrta. Berauciienne NpomeHTa OT BEJIWYHHBI U BEJIMUYUHBI 1O €€ MPOIEHTY. BhIpakeHHe MPOIEHTOB ACCATUYHBIMU Ipo0sMu. Pemenue
3a/1a4 Ha IPOLIEHTHI. BpIpaXkeHre OTHOLIEHHS BEJIMYMH B IIPOLICHTAX.

IloJsi0kuTeIbHBIC U OTPUIIATEIbHBIE YHCIA

[TonoxutenbHble U OTpULATeNbHbIE yucha. Llenble yncna. Moaynp uncia, reoMeTpudeckas MHTEpIpeTanus MOAyis ducia. M3o0paxeHue yucen Ha
KOOpAMHATHOM npsMoil. Yncnosble npomexxyTku. CpaBHeHHE yucell. ApudmeTnyeckue AeUCTBUS € OJ0KUTEIbHBIMU U OTPULIATEIbHBIMU YHCIAMH.

[TpsiMmoyronbHas cucTeMa KOOpJMHAT Ha IUIOCKOcTH. KoopAauHAaThl TOYKM Ha IUIOCKOCTH, abciucca M opauHarta. [loctpoeHue Touek M ¢uryp Ha
KOOPAWHATHOW IJIOCKOCTH.

BykBeHHBbIe BbIpaKeHHA

[Ipumenenue OykB Il 3alIMCHM MAaTE€MaTHYECKUX BbIpaXXeHUH M mpemioxeHuil. CoiicTBa apu@meTHyecKux AeHCTBUN. BykBeHHBbIE BbIpaXKEHHUS U
YHCIIOBbIE NIOJICTAHOBKU. ByKBEeHHBIE paBEeHCTBA, HAX0XK/IEHHE HEM3BECTHOr0 KOMIOHeHTa. DopMyibl, GopMyIibl epuMeTpa U MJIOLIa U MPSIMOYTOJIbHHKA,
KBajpara, 00bEMa napaienenurena u Kyoa.

Pelenue TekcTOBBIX 33124

Pemenne TekcTOBBIX 3a7a4 apu@MeTuuecKuM crnocodboM. Perienne nornueckux 3agad. Pemenue 3agau nepebopom BceX BO3MOXKHBIX BAPUAHTOB.

Pemenne 3amad, conepKallMX 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIIMYUHBL: CKOPOCTb, BpEMS, PACCTOSHHME, IIE€HA, KOJUYECTBO, CTOMMOCTS,
POM3BOIUTENFHOCT, BpeMs, 00bEM paboThl. EAMHUIBI M3MEpEeHMs: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHHU, CKOpocTH. CBs3b MEXIY €IUHUIIAMU
U3MEPEHUS KaX /101 BEJINYNHBI.

Pemienue 3a1a4, CBS3aHHBIX C OTHOILIICHUEM, NTPOMOPIIMOHAIIBHOCTHIO BEJIMYMH, IPOLIEHTAMU; PELIEHHe OCHOBHBIX 3aj1ay Ha APOOU U MPOLIEHTHI.

OneHka U NpUKUJIKA, OKpyTieHue pedynbrara. CocraBieHne OyKBEHHBIX BBIPAKEHUH 110 YCIOBHIO 331a4H.

[IpencraBneHue AaHHBIX ¢ MOMOILBIO Ta0auI U quarpamM. Ctonduarble JuarpaMMBbl: YT€HUE U TOCTpoeHHE. UTeHne KPYTOBBIX TUarpaMM.



Haruasignasi reomerpust

Harnsinnele npencTtaBieHus o pUrypax Ha IUIOCKOCTH: TOYKA, IIpsAMasi, OTPE30K, JIyY, YroJl, JJOMaHasi, MHOTOYIOJIbHUK, YEThIPEXYTOJIbHUK, TPEYrOJIbHHUK,
OKPYXHOCTb, KPYT.

B3aumHoe pacnonoxenue IByX HMPsMBIX Ha IIOCKOCTH, MapajuleibHbIE IPSAMbIE, IEPIEHAUKYIISPHBIE NpsAMbIe. V3MepeHne pacCTOSIHUN: MEXKIY ABYMs
TOYKAaMHM, OT TOUKH JI0 NIPSIMOM, JJIMHA MapLIpyTa Ha KBaJIpaTHON CETKE.

W3mepenne ¥ IOCTPOCHHME YIJIOB C IIOMOIIBIO TPAaHCIOPTHpa. BuABl TpPEyroJbHUKOB: OCTPOYIOJBHBIM, IPSIMOYTOJIBHBIM, TYIOYTOJIbHBIN,
paBHOOEIPEHHBIN, PaBHOCTOPOHHUN. UeThIpEXYTroNbHUK, MPUMEPHI YETHIPEXYTrOJbHUKOB. [IpsIMOYroiapbHHMK, KBaapaT: WCIOIb30BAHUE CBOMCTB CTOPOH,
yIIi10B, nuaroHaneil. MzobpaxxeHue reoMeTpudyeckux (GUryp Ha HEJIMHOBAHHOM Oymare ¢ MCIIOJIb30BaHUEM LUPKYIIA, JIMHEHKH, YTOJIbHUKA, TPAHCIIOPTHUPA.
[TocTpoenust Ha kieT4aroil Oymare.

[Tepumerp MHOrOyroiapHukKa. [TonsTre miomany GUrypsl, eIMHULBI U3MepeHus wiomanu. [Tpubnmxkénnoe n3Mepenue miomany Guryp, B ToM 4ucie Ha
KkBaspaTHOH ceTke. [IpubnnxéHHOe N3MEpEeHHe JUIMHBI OKPYKHOCTH, IUIOLIAAN Kpyra.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBasl U 3epKajibHasi CAMMETPHH.

[TocTpoeHne cuMMETPUUYHBIX QUTYD.

Harnsinaele npeacTaBiaeHus o NPOCTPAaHCTBEHHBIX (urypax: mapajienenunes], Kyo, mpu3Ma, nupaMuaa, KOHyC, WINHAP, wap u cpepa. M3o0paxenue
npocTpaHcTBEHHBIX ¢Guryp. [IpuMepsl pa3BEPTOK MHOTOIpaHHHKOB, HNWIMHApAa W KoHyca. Co3laHue MOAENed MpOCTpaHCTBEHHBIX ¢uryp (u3 Oymarw,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUAIIOB).

[Tonsitue 06bEMa, equHUIIBI U3MepeHus 00béMa. OOBEM MPSMOYTOJILHOTO Mapasuieienumnena, Kyoa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Pe3yJILTAThI OCBOCHUS MTPOrPaMMBbl YIeOHOTO Kypca «MaTeMaTHKa» XapaKTepU3yIOTCs:

1) naTpuoTHYECKOe BOCHUTAHHWE: TPOSBICHHEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHIICKON MaTeMAaTHKH, IEHHOCTHBIM OTHOIICHHEM K
JOCTHXXCHUSAM pOCCHfICKPIX MAaTEMAaTUuKOB 1 pOCCHﬁCKOﬁ MaTeMaTHIeCKOH IIKOJIBI, K UCITOJIB30BAHUIO 3THUX HOCTI/I)KCHI/Iﬁ B JpYTUX HAyKaxX W MNPUKIAJHBIX
chepax;

2) rpaxkKaAaHCKO€ W AYXOBHO-HPABCTBCHHO€ BOCIIHTAHME: TOTOBHOCTHIO K BBIIIOJIHCHHUIO o0s13aHHOCTEH TpaXJaHWHa W pealinu3aluu C€ro Iipas,
IPE/ICTABICHUEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHUS DPA3IMYHBIX CTPYKTYp, SBJICHUH, MpPOLEAYp TPakKIaHCKOro oOInecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO ITHUYECKUX IMPOOJIeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHHHM HayKH, OCO3HaHHEM
BOKHOCTH MOPaJIbHO-ITHYECKUX MPUHIIUIIOB B ICSTEIHHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCHUTAHHWE: YCTAHOBKOW HA aKTHMBHOE ydYacTHE B PEIICHHHM MPAKTUYECKMX 3aja4 MaTeMaTHYeCKOH HAalpaBICHHOCTH, OCO3HAHHEM
BOKHOCTH MaTE€MaTHYECKOro 0Opa30BaHMs HA MPOTSDKEHWU BCEH KHM3HU Ul YCICHIHOW MPO(ECCHOHANBHON NESTENbHOCTH U Pa3BHUTHEM HEOOXOIMMBIX



YMEHH, OCO3HAHHBIM BBEIOOPOM M IMOCTPOCHHEM WHAMBHIYAJILHON TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX IJIAHOB C YYETOM JIUYHBIX WHTEPECOB U
00IIIeCTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIHHTAHHME: CIIOCOOHOCTBIO K 3MOIMOHAIBLHOMY M 3CTETHYECKOMY BOCIPHSITHIO MAaTEMaTHUYSCKHMX OOBCKTOB, 3ajad, pEIICHUM,
paccyXJICHUH, YMEHHUIO BHJICTh MATEMAaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHUS: OPHCHTAIMEH B JCITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX MPEACTABICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKa, MPHPOJABI M OOIIECTBA, MOHMMAHMEM MaTeMaTHYeCKOW HAyKM Kak c(epbl YeIOBEYCCKOHM JEATEIBHOCTH, 3TAlOB e pPa3sBUTHS H
3HAUYMMOCTH JUISI PA3BUTUS IMBUIU3AIIMHU, OBIIQJICHUEM SI3BIKOM MATEeMATHKU M MAaTEMaTHYECKOW KYJIbTYPOW KaK CPEACTBOM IO3HAHUS MUPA, OBJIAJICHUEM
MPOCTSHIIIMMU HAaBBIKAMH MCCIICA0BATEIbCKOM EATCIIBHOCTH,

6) pusnueckoe BocnuTaHue, GopMUPOBaAHHE KYJIbTYPhI 30POBbsI H IMOIHOHAJILHOTO GJIATONOJYYHsI: TOTOBHOCTHIO MPUMEHSATh MaTEMAaTHICCKHE
3HAHUS B MHTEPEcaxX CBOETO 3JI0POBbS, BEJCHHS 3J0POBOT0 00pa3a KU3HH (3710pOBOC MHUTaHUE, COAIAHCHPOBAHHBIN PEXKUM 3aHATUH U OTIbIXA, PETYIIIpHAs
dusnyecKas akTHBHOCTH), COPMUPOBAHHOCTHIO HaBBIKA PEIICKCHH, IPU3HAHUEM CBOETO MTPaBa Ha OIMOKY M TaKOTO K€ IpaBa JIPyroro 4eIoBeKa;

7) 3K0JIOTHYECKOe BOCIUTAHUE: OPUCHTAIMEH Ha MPUMCHEHHE MATeMaTHUYCCKUX 3HAHUI [UIsS PELICHHUs 3a1a4 B 00JAaCTH COXPAaHHOCTH OKPYXKaromien
Cpelibl, TUIAHUPOBAHUS TIOCTYITKOB M OIIEHKH UX BO3MOXKHBIX TOCJICICTBUN JIJISi OKPYIKAIOIIEH Cpelibl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa KOJIOT MISCKUX
npoOJIeM U IyTeH UX PEIICHHS,

8) amanTanus K M3MEHSIIOIIMMCS YCJOBHSIM CONHAJIbHOW W NPHUPOIHOI Cpeabl: TOTOBHOCTHIO K JCHCTBUSAM B YCIOBHUSAX HEONPEACIEHHOCTH,
MOBBIIICHUIO YPOBHS CBOCH KOMIICTEHTHOCTH 4Yepe3 MPAKTHUYECKYHO NEeSATEIbHOCTh, B TOM YHUCIEC YMEHHE Y4YHTBCS y APYrHX JIIOJEH, mpuoOperaTh B
COBMECTHOM JICATEILHOCTH HOBBIC 3HAHUS, HABBIKK U KOMIICTCHIIMH U3 OTIBITA IPYTHUX;

HE00XOIMMOCThIO B (DOPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4YHcle (HOpPMYIHpPOBATh UAEH, MOHSATHUS, TUIOTE3bl 00 00BEKTaxX U SBICHUSX, B TOM UYHCIIe
paHee HeU3BECTHBIX, OCO3HABATH JMEe(UITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BHUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHUMATHh CTPECCOBYIO CUTYAllMI0 KaK BBI30OB, TPeOYIOIIHUNA KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMBbIC PEIICHUS U ACHCTBHS, (HOPMYIUPOBATh U OIICHUBATH PUCKHU M ITOCIIEICTBHUS, (JOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATDI

IMo3naBaTebHBIE YHHBEPCAJbHbIE YUeOHbIE el CTBUS

ba3oBble Jjornueckue aeMcTBus:

BBIABIIATD U XapaKTepI/ISOBaTI) CyIIIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATHUYCCKUX 06’beKTOB, HOHSITI/II\/'I, OTHOHIGHI/IfI MG)K}Iy IIOHATUAMU, (bOpMyJ'II/IpOBaTB
oTpesieNieHus] TOHSATUH, yCTaHABIUBATh CYIIECTBEHHBIN MpHU3HAK KilacCU(HUKAIMU, OCHOBAaHUS NJs OOOOINEHUS M CpPaBHEHHs, KPUTEPUU MPOBOJUMOTO
aHaJIn3a;

BOCIPUHUMATH, OPMYIUPOBATEH U MPEe0OPa30BBIBATH CYKEHUS: YTBEPAUTEIbHBIC U OTPUIATENbHBIC, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBIABIISITH MATCMATUYCCKHUEC BaKOHOMepHOCTI/I, B3aMOCBS3U U HpOTI/IBO];)e'-II/IH B (i)aKTaX, JaHHBbIX, Ha6J'IIOI[eHI/I$IX 158 YTBep)K)IeHI/ISIX, npe)maraTL KpI/ITepI/II/I
JUISL BBISIBJIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMI;



JIeJIaTh BBIBOJIbI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHNUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3duparh J0Ka3aTelbCTBA MAaTEMAaTUYECKMX YTBEPXAEHUH (IIpsMble U OT MPOTHUBHOIO), NMPOBOAUTH CAMOCTOSTEIBHO HECIOXHbBIE JOKa3aTeIbCTBa
MaTeMaTHYeCKuX (PakToB, BEICTPAMBATh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELIEHHUs, BBIOMpPATh Hanboee NOAXOAAIMN ¢ Y4ETOM CaMOCTOSATEIIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejahLCcKue AeiCTBHSA.

MCIOJB30BAaTh BOMNPOCHI KaK MCCIIENOBATEIbCKUNA HMHCTPYMEHT MO3HAHUA, (HOPMYIHPOBATH BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUYHE, Mpodiiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh KCKOMOE U JIaHHOE, (POpMUPOBATh TUIIOTE3Y, apI'YMEHTUPOBAThH CBOIO MO3UIIMIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY HECJOXHBIH OSKCIIEPUMEHT, HEOOJNIIOE HCCIIEOBAHUE I10 YCTAHOBIICHHIO OCOOCHHOCTEU
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

CaMOCTOSITENTFHO (OPMYJIHPOBATH OOOOIIEHUS W BHIBOABI IO pE3yJbTaTaM IMPOBEAEHHOTO HAOIIOJCHHS, MCCIEIOBAHMS, OLIEHUBATH IOCTOBEPHOCTH
HOJIyYEHHBIX pe3yJbTaToOB, BHIBOJIOB U 0000IIEHUH;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, @ TAKXKE BBIABUTATh MPEIIOJIOKEHNS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmaunmeii:

BBISIBIISATH HEJOCTATOYHOCTD U H30BITOYHOCTD HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX JUIs PELICHHUS 3a/1a4H;

BbIOMPATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3IUUHBIX BUJIOB U ()OPM NPE/ICTaBICHUS;

BbIOMpaTh (OpMy IMpeAcTaBICHUS HHPOPMAIMK U WILTIOCTPUPOBATH pElIaeMble 3a1a4l CXeMaMH, JuarpaMMaMy, HHOM rpadukoi U MX KOMOMHALUSIMY;

OLIEHUBATh HAIEKHOCTh HH(POPMALIMU IO KPUTEPUSIM, MPEATIOKEHHBIM YUUTENEM UIH cHOPMYTUPOBAHHBIM CAMOCTOSATENIBHO.

KomMmyHukaTuBHbBIEe yHHUBepcaibHble yueOHbIe JeHCTBHUS:

BOCIIPMHMMATh ¥ (POPMYIUPOBATh CYKJIEHHSI B COOTBETCTBHUHU C YCIOBUSAMH U LIEISIMU OOLIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)XXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS 10 XO/1y PEIICHU 3a/1a4l, KOMMEHTUPOBATh NOJyYEHHBIN pe3ybTarT;

B XOJle 00CYXXIEeHHUs 33aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXJIaeMOM TeMbl, IPOOJIEMBI, peliaeMoi 3aJauu, BHICKA3bIBaTh WJEH, HalleJCHHbIE HA TOUCK
pEeLIeHNUs, COTIOCTABIISITh CBOU CYXACHUS C CY)KIECHUSMU APYTUX YUaCTHUKOB JIUAJIOTa, 0OHAPYKUBATh pa3Inyie U CXOJCTBO MMO3ULIUH, B KOPPEKTHON opMme
(GopMynHpOBaTh pa3HOTIIACUS, CBOM BO3PAKEHUS;

MIPE/ICTaBIATh PE3YyJIbTaThl PELIEHUS 3a/1a4uM, SKCIIEpUMEHTA, UCCIIEI0BaHuUs, IPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHUS ¢ YUETOM 3adau
Ipe3eHTAllMU U OCOOCHHOCTEH ayIuTOpUN;

MOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUIYaIbHOW PabOThI IPU PELICHUH Y4eOHBIX MaTEeMaTHYECKHX 3a/1a4;

MPUHUMATD 11€JIb COBMECTHOM AESITENbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThI, pacipeneisTh BUIbl paboT, 10roBapuBaThCs, 00CYKIaTh
npoIiecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboThl (00CykaAeHHs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbl U JPYTHE), BBINOJHATH CBOK 4YacTh PabOTHI U
KOOPJMHUPOBATh CBOM JIEHCTBHS C JPYrUMH UICHaMH KOMaHIbl, OLEHMBATh KayecTBO CBOErO BKJIaJa B OOLIMI MPOJYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUSI.



PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranmszaums:

CaMOCTOSITENIbHO COCTABIIAThH IUIAH, aJTOPUTM pEIICHHs 3aJaud (WIM ero 4acTh), BBIOMpATh CHOCOO peHIeHus ¢ y4ETOM HMEIOIIMXCS PECypCOB H
COOCTBEHHBIX BO3MOXKHOCTE, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yu€TOM HOBOI HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

BJIQ/IETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIS MPoLiecca U pe3yJibTaTa pelleH sl MaTeMaTHYeCcKol 3a/1auu;

NpeaABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BOSHUKHYTH IIPU PCUICHUU 3ada4Md, BHOCHUTHL KOPPCKTUBLI B ACATCIBHOCTH Ha OCHOBC HOBBIX O6CTO$IT€JIBCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLCHUBATH COOTBETCTBUC PE3YyJibTaTa ACATCIBHOCTU MOCTaBJICHHOMN nejim U yCJIOBUAM, OOBACHSTH MNPUYXHBI JOCTHXXCHUA WM HE AOCTHUIXKCHHUA LCIIH,
HAXOJHUTh OMIMOKY, aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIry o0y4deHus B 5 KJ1acce 00yJaroHiACs MOTYYHT CIICIYIOIINE TPEIMETHBIC PE3YIbTAThI:

Yucia ¥ BbIYUCICHUSA

[TornMaTh 1 IPABMIIEHO YIOTPEOIISATH TEPMUHEBI, CBSI3aHHBIC C HATYPATbHBIMH YUCIIAMH, OOBIKHOBEHHBIMH H JICCATHYHBIME JIPOOSMHU.

CpaBHUBATh U YIOPSAI0YNBATH HATYpaJbHbIE YUCIIA, CPABHUBATDH B MIPOCTEHIIINX CIIydasix OOBIKHOBEHHBIE IPOOH, NECATUUHBIE TPOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOW (YUCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €W YHUCIOM W M300pa)kaTh HATypaJibHbIE YHCIa TOYKAMU Ha
KOOPJMHATHOM (YUCIOBOM) MIPSIMOH.

BrinonasaTe apudMeTndeckue IeHCTBUS ¢ HATYPATbHBIMU YUCJIAMH, ¢ OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEUIINX CITydasiX.

BrInonHATE TPOBEPKY, MPUKUJIKY PE3YIIbTaTa BBIUUCICHUN.

OxpyrisiTh HaTypaibHbIEC YHUCTIA.

Pelenue TekCcTOBBIX 33124

Pemate TekcToBBIE 3a/1a4U apUPMETHIECKUM CTIOCOOOM U € TIOMOIIbIO OPTaHM30BaHHOT'O KOHEYHOTO Tiepedopa BCeX BO3MOKHBIX BapHAHTOB.

Pemate 3amaun, conepxaiine 3aBUCUMOCTH, CBS3bIBAIOLIME BETMYUHBI: CKOPOCTh, BPEMSI, PACCTOSHHE, 1I€HA, KOJTUYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKue 3aruch, CXEMbI, TAOIHIIBI, 0003HAUYCHUSI IPY PEIICHUH 3a/1a4.

[Tonb30BaTbCst OCHOBHBIMU €AMHUIIAMU U3MEPEHHUS: 1IEHBI, MACChI, PACCTOSIHUS, BPEMEHU, CKOPOCTH, BbIPAXaTh OJIHU €/IMHULIBI BETUYUHBI YEPE3 APYTHE.

N3Bnekarb, aHAIM3UPOBATH, OIICHUBATH MH(POPMAIIUIO, TTPEJACTABICHHYIO B TaOJHUIlE, HA CTOJI0YATON MUarpaMme, HHTEPIPETUPOBATH MPEICTABICHHBIC
JTAHHBIE, UCTIOJIB30BATh JIAHHBIE TIPU PELICHUU 3a]1a4.

Harnsignas reomerpust

[Tonb30BaTbCst reOMETPUUECKUMU MOHATUSMU: TOUKA, IIPsIMasi, OTPE30K, JIy4, YToJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOUTE IPEIMEPHI 0OBEKTOB OKPYXKAIOIIETO MUPA, UMEIOIMUX (OPMY U3YIEHHBIX TEOMETPUUYECKHUX (DUTYP.

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YTJIAMU: BEpPIIMHA, CTOPOHA, C MHOTOYTOJIbHUKAMU: YTOJ, BEPIINHA, CTOPOHA, IUArOHalb, C OKPY>KHOCTBIO:
pamuyc, TuaMeTp, IeHTp.



N300paxaTh n3ydeHHBIC TeOMETpUUYECKUE (PUTYPHI HA HETMHOBAHHOM U KJIETYATON Oymare ¢ IOMOIIBIO IIUPKYJIS U THHEHKH.

Haxonuth IiMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHUEM C MOMOUIBIO JIMHEHKH, CTPOUTHh OTPE3KH 3aJaHHOW [UIMHBI, CTPOUTH OKPYKHOCTb
3aIaHHOTO pajuyca.

Hcnonbs30BaTh CBOWCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHMKA, KBaipaTa AJisl UX NOCTPOEHUS, BBIYMCIICHHUS IUIOIIA/IA U IIEPUMETPA.

BberancnsaTe nepuMeTp W IJIOMAAb KBaapara, MpsIMOYTOJIbHUKA, (PUTYP, COCTABIICHHBIX U3 MPSIMOYTOJLHUKOB, B TOM 4ucie (Guryp, n300paxEHHBIX Ha
KJIeT4aTou Oymare.

[Tonp30BaTbCsi OCHOBHBIMUA METPUUYECKUMU €AUHULIAMU U3MEPEHUS JUIMHBI, TIOMIAAN; BBIPAXKaTh OJHU €IMHULIBI BEJTUYUHBI UepE3 APYTHE.

Pacnio3naBate mapamienenunen, Ky0, UCHOIb30BaTh TEPMHUHOJIOTHIO: BEpIIKMHA, peOpo, rpaHb, U3MEPEHUs, HAXOAUTh M3MEPEHHUS Mapajlielenumnenaa,
KyOa.

Brruncnsate 006EM Ky0a, mapanienenumesa mno 3aJaHHbIM U3MEPEHHSIM, M0JIb30BaThCs SAMHUIIAMH U3MEpeHus: 00bEMA.

Pemate HecnokHBIE 3a/1a4M HA U3MEPEHUE TEOMETPUUECKUX BEJIMYUH B MPAKTUYECKUX CUTYALUSX.

K koHIy 00y4yenus B 6 kjacce 00y4JaroImUics MOIYYUT CISAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

Yuciia 1 BBIYHCICHUSA

3HaTh ¥ NOHUMATh TEPMHUHBI, CBA3aHHBIEC C PA3JIUYHBIMU BUJAAMU YHCENl U CIOCO0aMHU UX 3allUCH, NEPEXOJUTh (€CIU 3TO BO3MOKHO) OT OJHOU (hOpMBbI
3alMCH YUCIIA K APYTOM.

CpaBHUBaTh U YIOPSAI0YNBATH LEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHbIE IpOOH, CPAaBHUBATH YHCIIA OJJHOTO U Pa3HBIX 3HAKOB.

BbInonHATe, coueTass ycTHblE M NUCbMEHHblE NpPUEMBI, apu(pMeTHUYecKHe AEHCTBHS C HATypaJbHBIMH M IEJIbIMU YUCIaMH, OOBIKHOBEHHBIMH H
JECSITUUHBIMH IPOOSIMU, MOJOKUTEIbHBIMUA U OTPUIATEIbHBIMU YHCIIAMU.

BbIUMCHIATE 3HAUEHUS YMCIIOBBIX BBIPAKCHWM, BBINOJHATH NMPUKUAKY M OLEHKY pe3yibTaTa BBIYMCICHMUH, BBINOJHATH NPeoOpa3oBaHUS UYUCIOBBIX
BBIPaXEHHUI Ha OCHOBE CBOICTB apu(hMETUUECKUX JEHUCTBHIA.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLIMM €H YMCIOM M M300pa)kaTh YMClia TOYKaMU Ha KOOPJIMHATHOM MpsAMON, HAXOAUTH
MOAYJIb YHCIIA.

CoOOTHOCHUTB TOUKH B NIPSMOYTOJIbHOM CUCTEME KOOPANHAT C KOOPIAUHATAMH 3TOU TOUKH.

OKpyTJISTh LieJble Yucia U JeCITHUHbIE TPOOH, HAXOIUTh MPUOJIMKEHHS YUCET.

YucnoBbie 1 yKBeHHbIE BbIPAKEHHS

[ToHuMaTh ¥ yHoTpeONATH TEPMUHBI, CBS3aHHBIE C 3aMUCHIO CTENEHHM YHUCIA, HAaXOMUTh KBaJApaT MU KyO dYHcia, BBIYMCIATH 3HAYCHHUS YHUCIOBBIX
BBIPAKEHUI, COAEPIKALIUX CTEIICHH.

ITonp30BaTbCs MpU3HAKaMU AEITMMOCTH, PACKIIABIBATE HATYpPAJIbHBIE UMCIIA HA TIPOCTBIE MHOKUTEIIH.

[Tonb30BaTbcs MacmITaboOM, COCTABIISATH IPOMOPIIUU U OTHOLICHHUS.

Hcnonb3oBaTe OYKBbI JUIs1 0003HAYEHUSI YMCEIN MPH 3allUCH MaTeMaTHYeCKUX BBIPAKEHUH, COCTABIATh OYKBEHHBIE BBIPAXKEHUS U (OPMYIIbI, HAXOAUTh
3HaueHUsl OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAHOBKU U IIPE0Opa30BaHUs.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.



Pemenue TeKCTOBBIX 32124

Pemiate MHOrOIIAroBele TEKCTOBBIE 3a7a4l ApUPMETUIECKUM CIIOCOOOM.

Pemrate 3a1aun, CB3aHHBIE C OTHOIIEHUEM, IPOTIOPLIMOHATIBHOCTHIO BEJIMUNH, TPOLIEHTAMH, PeIlIaTh TPU OCHOBHBIC 33/1a4M Ha IPOOU U MPOLIEHTHI.

Pemate 3amaun, copepikaiiye 3aBUCUMOCTH, CBSA3BIBAIOLINE BEJIMYMHBI: CKOPOCTh, BPEMsl, PACCTOSHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, BpeMs, 00BbEM
paboThl, MPOU3BOAUTEILHOCTh, UCHONB3Ys apu(PMETHUYECKUE NEHCTBUA, OLEHKY, NPUKHIKY, MOJIb30BATHCS €AMHUIIAMH H3MEPEHHs] COOTBETCTBYIOLIMX
BEJIMYHH.

CoctaBisaTh OYKBEHHBIEC BHIPRKEHUS 110 YCIOBHUIO 331a4H.

W3BnekaTh MH(OpMaIMIO, NPEICTABICHHYIO B TaOIUIAaX, HA JUHEHHOU, CTOJIOUATON MM KPYroBOM JuarpamMmax, HHTEPIPETUPOBATh MPEICTaBICHHbIE
JTAHHBIE, UCII0JIb30BATh JaHHBIE IIPU PELICHUH 3a/1a4.

[IpencraBasaTh nH(GOPMALIHIO C TOMOLIBLIO TAOIUL, TUHEHHOM U CTOJIOUATON AUarpamM.

Harnsanas reomerpust

[TpuBOANTE MpUMEPBI OOBEKTOB OKPYKAIOILIET0 MHpa, UMEIOIUX (OPMY M3YUEHHBIX T€OMETPUUECKUX IUIOCKUX M IPOCTPAHCTBEHHBIX (UTYp, IPUMEPbI
PaBHBIX U CUMMETPUYHBIX pUryp.

N300pakaTh ¢ MOMOIIBIO LIUPKYJIS, JTMHEHKH, TPAHCIOPTHPA HAa HEIMHOBAHHOW M KJIETYAaTOM Oymare M3ydeHHbIE IUIOCKHE reoMeTpudeckue (GUrypsl u
KOH(HUTypauu, CAMMETPUYHbIE (DUTYPHI.

[Tonp30BaTbcs T€OMETPUUYECKUMM MOHATUSIMHM: PAaBEHCTBO (UIYp, CHUMMETpUs, MCIOJIb30BaThb TEPMHUHOJOIUIO, CBS3aHHYI0 C CHUMMETpPHEH: OCh
CUMMETpPUH, HEHTP CUMMETPHH.

Haxonuts BeIMYMHBI YTII0B U3MEPEHUEM C IIOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOW BEJIMYMHBI, ITOJI30BATHCA IIPU PELICHUH 3a]1a4 TpaayCHON
MEpOM YIJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIM, NPAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBI.

BelyucnaTe MIMHY JIOMaHOU, IEPUMETP MHOIOYTOJIbHUKA, IOJIb30BAThCs €AMHULAMU U3MEPEHHUs UIMHBI, BbIpaXkaTb OJHU €JUHULBI U3MEPEHUS JUIMHBI
4yepes IpyTHe.

Haxonuts, HCIIONB3ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEKAY IBYMs TOYKaMHU, OT TOYKH 10 NPAMOU, JUIMHY IIyTH HA KBAJPaTHOMN CETKE.

Boruncnsate miomanas GUryp, COCTaBICHHbBIX U3 MPSMOYTOJIbHUKOB, HCIOJIB30BaTh pa30UeHNEe Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (PUTypHl, JOCTpauBaHUE
J10 IPAMOYTOJIbHUKA, I10JIb30BAaThCsl OCHOBHBIMU €AMHULAMU U3MEPEHHUS IUIOIIAAN, BEIPAKATE OJHU €IMHULIBI U3MEPEHU IIIOLIAAU Yepe3 IpyTrHe.

Pacno3naBaTte Ha MOAENSAX U HM300paXEHUSX NHUPaMUIY, KOHYC, LMIMHAP, HCIOJIb30BaTh TEPMHHOJOTHIO: BEpIIMHA, pedpo, I'paHb, OCHOBAaHHE,
pa3BépTKa.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Mapaieenune.

Boeruncnsate 00bEM NpsSMOYTOIBHOTO MapalljieNenumneaa, Kyoa, mojib30BaTbCsl OCHOBHBIMH €IMHUIIAMH U3MEPEHUs 00bEMa;

Pemrate Hecn0KHBIE 33/1a4l HA HAXO0XKACHUE N'€OMETPUUECKUX BEJIMUMH B IPAKTUYECKUX CUTYalUsX.



Temarnueckoe MIaHUPOBAHUE

5 kiacce

6 xiacc

Ne ni/m HauMeHoBaHME pa3iesioB M TEM IPOrpaMMbI KosnuecTBO 4acoB | DiaeKTpoHHbBIC U(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI
1 [ToBTOpEeHKE Kypca MaTeMaTHKH 4 Kjacca 7
I'naBa I. HarypanpHble uncna 73
2 § 1. Harypasbubie uncia. [kasr 20 bubaunoreka LIOK https://m.edsoo.ru/7f4131ce
3 § 2. CnoxxeHHe ¥ BBIYMTAHHE HATYPAJIbHBIX YHCEI 13 bubmmoreka [{OK https://m.edsoo.ru/7f4131ce
4 § 3. YMHOXKEHUE U JIe/ICHHE HATYPAJIbHBIX YUCEI 22 bubmuoreka LIOK https://m.edsoo.ru/7f4131ce
5 § 4. [nomaau u 00bEMBI 18 bubmmorexa ITOK https://m.edsoo.ru/7f4131ce
I'maBa II. JIpoOHbIe umcIia 77
6 § 5. OGbIKHOBEHHBIE IPOOH 46 bubmumoreka LIOK https://m.edsoo.ru/7f4131ce
7 § 6. Jlecatuunsie 1podu 23 bubmuoreka LIOK https://m.edsoo.ru/7f4131ce
8 § 7. IHCTpYMEHTHI JIUIsl BRIYHMCIIEHUI M TOCTPOCHMIA 8 bub6mmoreka [{OK https://m.edsoo.ru/7f4131ce
9 T10BTOpEHHE OCHOBHKIX IOHATHI 1 METOL0B KypCa 3 Bu6moreka LIOK https:/m.edsoo.ru/7f4131ce
Kiacca, 0000IIeHre U CUCTEMAaTH3alis 3SHAHUH 13
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 170

Ne ni/m HaunMeHoBaHME pa3iesioB M TEM IPOrPaMMBI KomuuecTBo 4yacoB | DiaeKTpoHHbBIE IU(PPOBHIE 00pa30BaTEIbHBIC PECYPCHI
1 [ToBTOpEeHHUE Kypca MaTeMaTHKH 5 Kjacca 7 bubaunoreka LIOK https://m.edsoo.ru/7f4131ce
I'maBa I. CmemanHbIe yuciia 73
2 § 1. BoruuciieHus ¥ MOCTPOCHUS 16 bubanoreka [IOK https://m.edsoo.ru/7f414736
3 § 2. JleficTBHSI CO CMEIIAHHBIMHU YHCIIaAMHU 34 bub6nuoreka ITOK https://m.edsoo.ru/7f414736
4 § 3. OTHONICHUS U IPOTOPITUHI 23 bubnmoreka [{OK https://m.edsoo.ru/7f414736
I'maBa II. PammonanpHble uwncia 66
5 § 4. JlelicTBHS ¢ pallMOHATBHBIMH YHCIaAMHU 41 bubmmoreka [{OK https://m.edsoo.ru/7f414736
6 § 5. Pemenue ypaBHeHMIA 12 bubmmoreka [{OK https://m.edsoo.ru/7f414736
7 § 6. KoopauHaThl Ha TUIOCKOCTH 15 bubmoreka [{OK https://m.edsoo.ru/7f414736
8 Hosroperie OCHOBHBIX MOHATHH 1 METOZI0B Kypeos > 22 Bubaunorexa IIOK https://m.edsoo.ru/7f414736
H 6 KJacCcoB, 0000IIeHNEe U CUCTEMAaTH3allksl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 170
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[IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOI OBPA30BATEJILHOI ITPOI'PAMMEI

5 KJIACC
Kon
nposepsiemoro | [IpoBepsiemble IpeIMETHbIE PE3yJIbTaThl OCBOCHUs OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHMs
pe3yJiprara
1 Yucsia M BbIYMCIEHUSA
1.1 [ToHUMAaTh ¥ IPABUIIBHO YIIOTPEOJISATH TEPMHUHBI, CB3aHHBIC C HATYPAJIbHBIMHU YHCIIAMH, OOBIKHOBEHHBIMU M IECSITUYHBIMH IPOOSIMHU
1.2 CpaBHMBATh U YIOPSJIOYMBATh HaTypaJbHbIE YMCIIA, CDABHUBATh B IPOCTEHIINX CIy4asX OObIKHOBEHHbIE JPOOH, IeCATUYHBIE IpOOH
13 CoOTHOCUTH TOUKY Ha KOOPIAMHATHOM (YMCI0BOI) IPAMOI ¢ COOTBETCTBYIOLIMM €M YMCIIOM U U300pakaTh HaTypajibHbIE YMCIIa TOYKAaMH Ha
KOOpPJAMHATHOM (YUCIIOBOM) NpsIMOM
1.4 BeinonHsATe apupmeTnyeckue AeHCTBUS C HATYPaJIbHBIMU YHCIIAMH, C OOBIKHOBEHHBIMH JPOOSMHU B IPOCTEHIINX CIIydasix
1.5 BbInoJIHATE TPOBEPKY, NPUKUIKY PE3YJIbTATa BBIUMCICHUN
1.6 OKpyIJISITh HaTypajbHbIE YKCIIa
2 PelreHue TeKCTOBBIX 32124
21 Pemrate TekcTOBBIC 331a4H apH(PMETHIECKAM CIIOCOOOM U C TTIOMOIIBI0 OPTaHU30BAaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX
BapHUaHTOB
2.2 Pemars 3aaum, copeprkanye 3aBUCHMOCTH, CBA3BIBAIOIINE BEJIMUMHBL: CKOPOCTh, BPEMsI, PACCTOSIHUE, 11€HA, KOJINYECTBO, CTOUMOCTD
2.3 Vcnonp30BaTh KpaTKUeE 3aIIMCH, CXEMbI, TAOIHIIbI, 0003HAUEHUSI IPU PEILICHUH 3a1a4
24 [Tonp30BaThCs OCHOBHBIMM €AMHUIIAMH U3MEPEHHUS: [IEHbI, MAaCChl, PACCTOSIHUSA, BPEMEHH, CKOPOCTH, BBIPAXKaTh OJITHU €TUHUIIbI BETHUUHBI
yepes JIpyrue
25 W3Bnekarp, aHAIM3UPOBATh, OLIEHUBATh MHPOPMAIIHUIO, IPEACTABIEHHYIO B Ta0MIle, HA CTOI0YaTON AMarpaMMe, HUHTEpIPETUPOBATh
NpeJCTaBICHHbIE JaHHbIE, HCII0JIb30BaTh JaHHbIE TP PELICHUHU 3a7a4
3 Haruasignasi reometpust
3.1 ITos1630BaThCs FEOMETPUUECKUMU NOHITHAMMU: TOUKA, IPsiMasi, OTPE30K, JyY, YTOJI, MHOTOYT'OJIbHUK, OKPYXHOCTb, KPYT
3.2 [TprBOANUTE MPUMEPBI 00BEKTOB OKPYKAIOIIET0 MUPa, UMEIOMIUX (POPMY H3YUEHHBIX T€OMETPUUYECKUX DUTYD
33 Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJIAMH: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YrOJl, BEPIINHA, CTOPOHA, TUarOHaJIb; C
OKPYKHOCTBIO: PaInyC, TUaMETP, LIEHTP
3.4 W306paxaTh U3ydeHHbIE TeOMETprUYecKre GUTrypbl Ha HETMHOBAHHOM U KJIETYAaTON Oymare ¢ MOMOUIbIO UPKYJISl M INHEHKU
35 HaxoauTs IMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C IIOMOILBIO IMHEHKU, CTPOUTh OTPE3KU 3aJaHHOU JJIMHBI, CTPOUTH
OKPY>XKHOCTb 3aJJaHHOT'O pajuyca
3.6 Vcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBaApaTa JAJIs X MOCTPOCHMSI, BHIYUCIEHUS TUIOIAN U IEpHUMeTpa
3.7 BoIuncnate nepuMerp M Iiomas KBajapara, npsiMoyrojbHUKa, GUryp, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM Yncie GUryp,




1n300paKEHHBIX HA KJIETYATOU Oymare

3.8 IT0s1630BaTbC OCHOBHBIMHM METPUYECKUMH €IMHUIIAMU U3MEPEHUS JJIMHBI, IUIOLIAIN; BEIPAXKaTh OJHHU €IUHULLI BEIUYHHBI Uepe3 IPyrue

39 Pacno3naBate mapaienenumnes, Ky0, HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, U3MEPEHHs; HAXOAUTh U3MEPEHUS
napajesienunesa, Kyoa

3.10 Beruncisate 006EM Ky0a, apasuienenunesia no 3aaHHbIM U3MEPEHUsIM, [10J1b30BaThCs €AMHUIIAMU H3MEPEHUs: 00bEMa

3.11 Pemrats HeCI05KHbBIE 33144 HA U3MEPEHHUE FEOMETPUYECKHUX BEJIMYUH B IPAKTUYECKUX CUTYALUSIX

6 KJIACC
Kon
nposepsiemoro |[IpoBepsiemble npeaMETHBIE PE3yNbTaThl OCBOCHHUSI OCHOBHOM 00Opa30BaTEIbHONW HPOrpaMMbl OCHOBHOT'O 00ILEro oOpa3oBaHUs
pe3yJiprara
1 Yucjia M BLIYUCICHHSA

11 3HaTh U IOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJAAMH YUCEI U CLIOCO0AMU UX 3alMCH, IEPEXOUTH (ECIU 3TO BO3MOXKHO) OT
OJIHOM (DOPMBI 3aITUCH YHCIIA K IPYTOH

1.2 CpaBHHMBATH U YIIOPSIOUYMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIC U JIECTHYHBIE IPOOH, CPABHUBATH YKCIIA OJHOTO U PA3HBIX 3HAKOB

13 BrImonHATE, coderas yCTHBIE U TUCbMEHHBIE PUEMBI, apu(MeTHIeCKre IEHCTBHS ¢ HATYPAIbHBIME U IEJIBIMU YHACIIaMHU, OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMHU, TTOJTOKUTEIbHBIMUA U OTPULIATEIbHBIMHI YU CIAMU

14 BobruncnsaTe 3HaYeHMS YUCIIOBBIX BBIPAKEHUI, BHIOIHATH IPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYMCIECHUH, BBIIIOJIHATH IPE0Opa3oBaHuUs
YHCIIOBBIX BBIPAKEHHH HA OCHOBE CBOMCTB apU(METUUECKUX JICHCTBUN

1.5 OKpYTJISITH LIEIbIE YHCIIa U IECATUYHbIE IPOOU, HAXOAUTh NPUOIMIKEHUS YHCET

16 COOTHOCUTH TOUKY HAa KOOPAMHATHOM NMPSMOM ¢ COOTBETCTBYIOIIMM €l YHCIIOM U M300pa)kaTh YUClia TOYKaMU Ha KOOPAMHATHOM MPSMOH,
HaXOJUTh MOAYJIb YHCJIA

1.7 COOTHOCUTH TOUKY B IPSIMOYTOJIbHOW CUCTEME KOOPJIMHAT C KOOPAMHATAMH 3TOM TOUKHU

1.8 OKpYIJIATH LIEJIble YUCIIa U JeCITUYHbIE TPOOU, HAXOIUTh MPUOIMKEHUS YHCel

2 YucnoBble 1 OYKBeHHbIE BbIPAKECHHS

21 ITonumarts n yrIOTpe6J;I${TI> TEPMUHBI, CBSI3aHHBIE C 3aMHUChIO CTENIEHU YKCia, HAaXOUTh KBAApaT U KyO 4Kciia, BBIYUCIATh 3HAYCHUS
YKCJIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTENIECHH

2.2 ITonb30BaThCs NPU3HAKAMHU JE€TMMOCTH, PACKJIAbIBATh HATYPaJIbHbIE YHCIIA HA TPOCTHIE MHOKHUTEIN

2.3 [Tonp30BaThCss MAaCITA0OM, COCTABIISITH POITOPLIUHI U OTHOILICHHSI

24 Hcnonb30BaTh OYKBBI AJ1s1 0003HAYSHUS YHCEI MTPU 3aITUCH MATEMAaTHUYECKUX BBIPAXKEHUH, COCTABIIATh OYKBEHHBIE BBIPAKEHUS
1 (GOpMYJIIbI, HAXOUTh 3HAUE€HUsI OYKBEHHBIX BHIPAKEHUIN

2.5 HaxoauTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA




PeneHne TeKCTOBBIX 3a1a4

3.1 Pemate MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4U apHU(PMETHYECKUM CIIOCOOOM
32 Pemats 3a1auu, CBsI3aHHBIC C OTHOIICHUEM, IIPOTIOPIIMOHATFHOCTHIO BEJIMYHH, TPOIIEHTAMH, PEIIaTh TPU OCHOBHBIC 33/1a4M HA JPOOH
' Y IPOLEHTHI
Pemarts 3amaun, copeprkaiiue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYUHBL: CKOPOCTh, BPEMS, PACCTOSIHUE, 1IEHY, KOJIMYECTBO, CTOMMOCTD,
3.3 MIPOU3BOIUTEIIEHOCTD, BpEMs, 00bEM PabOThI, HCIIOIB3Ys apU(METHICCKUE IEHCTBUS, OLICHKY, PUKUJIKY; TOJIH30BATHCS CIUHUIIAMU
M3MEPEHHS] COOTBETCTBYIOIUX BEJTMYHH
3.4 CoCTaBJIsSITh OYKBEHHBIC BRIPAKEHUS 110 YCIOBHIO 33a91
35 W3Bnekats nHPOPMAIHIO, TPEICTABICHHYIO B TA0IUIAX, HA JIMHEHHOM, CTOIOYATOM WM KPYTOBOW AUarpaMMax, MHTEpIPETUPOBATh
' MIPEJICTaBJICHHBIC JAHHbBIE, UCIOJIL30BaTh TAHHBIC MIPY PEIICHUH 331a4
3.6 [TpencrarisiTh HHGOPMAIIHMIO C ITOMOIIBLIO TAOJIUII, THHEHHOW U CTOJI0YATON qHarpamMm
4 Harasignasi reomerpust
41 [TpuBOIUTE IPUMEPHI OOBEKTOB OKPYIKAIOIMIETO MUPA, UMEIOIIUX (OPMY U3YyUCHHBIX TEOMETPUICCKUX IIOCKUX U MPOCTPAHCTBECHHBIX
' buryp, npuMepsl paBHbIX U CHMMETPHYHBIX (DUTYD
492 N300paxath ¢ MOMOLIBIO TUPKYJIS, TUHEHKH, TPAHCIOPTUPA Ha HEIMHOBAHHOW U KJIeTYaTol OyMare U3y4eHHbIE TUIOCKHE T€OMETPUUYECKUE
' GbUTYpHI M KOHPHUTYpAITUU, CHMMETPUYHBIC (QUTYPHI
43 [Tonb30BaThCs TEOMETPUUECKUMHU TOHITUSIMHU: PABEHCTBO (PUTYP, CUMMETPHS; UCTIOTIH30BATh TEPMUHOIIOTHIO, CBA3aHHYIO C CHMMETPHEI:
' 0Ch CHMMETPHH, IIEHTP CHMMETPUHN
44 HaxoauTh BeTWYHHBI YTIIOB U3MEPEHHEM C TOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIIIbI 3a/IaHHOM BETWYMHBI, TOJIB30BATHCS MIPU PELICHUN
' 3a/1a4 I'palyCHOM MEpOH YIJIOB, pACIIO3HABATh HA YEPTEkKaX OCTPHIN, IPSIMOM, pa3BEPHYTHIN U TYIION YIJIbI
45 Beruucnsate ;JiMHY JIOMaHOU, IEPUMETP MHOTOYTOJIbHHUKA, TIOJIb30BATHCS €AMHUIIAMU U3MEPEHUS ITTUHBI, BBIPAXXATh OJTHU €AMHUIIBI
' W3MEPEHMUsI IJTMHBI Uepe3 Apyrue
46 Haxoauts, UCTIONB3Ys YePTEKHBIE HHCTPYMEHTHI, pACCTOSTHUSA: MKy IBYMsI TOUKaMH, OT TOYKH JI0 MPSIMOM, JUTMHY TTYTH HAa KBAaJIPaTHOU
' CETKE
Breraucists momans Guryp, COCTaBICHHBIX U3 IPSIMOYTOJILHUKOB, UCTIOJIL30BaTh pa30MEeHNE HA MPSIMOYTOIBHUKH, HA paBHBIC (DUTYDHI,
4.7 JOCTpanBaHUE JI0 MPSAMOYTOJIbHUKA, TIOJIB30BATHCSI OCHOBHBIMU €AMHHUIIAMH W3MEPEHUS TUIOIIA U, BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS
TJIONIAU Yepe3 IPyrue
48 PacrioznaBate Ha MOJENAX U U300PAKEHUSX MUPAMUAY, KOHYC, IMITUHAP, UCIIOIH30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb,
' OCHOBAHME, pa3BEPTKA
4.9 N300pakath Ha KJI€TYaTON Oymare mpsiMOYToJIbHBIN MapajuIeIeIUIIe]
4.10 Boruncnsate 006EM NPSIMOYTOIBLHOTO MapayijieNienuiesa, Kyoa, MoJib30BaTbCss OCHOBHBIMH €TMHUIIAMU H3MEPEeHUs 00bEMa
4.11 PemaTte HeCI0KHBIE 33]1a4M HA HAXOXKJACHUE T€OMETPUYECKUX BEIMYHMH B MPAKTHYECKUX CUTYAITUIX




[NPOBEPAEMBIE 3JIEMEHTBI COJEPXAHWA

5 KJIACC
Kon IIpoBepsieMblil 2JEMEHT COJEpIKaHMs
1 |HarypajibHble 4nc/ia M HYJIb
1.1 |Harypanbroe uncno. Psn natypansHbix uncen. Yucno 0. M306paxenne HaTypaabHbIX YMCE]T TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOMA
1.2 |Ilo3unmonHas cucreMa cuuciieHus. Pumckas nymepans. JlecsTuuHasi cucteMa CUuCICHHS
1.3 |CpaBHeHME HaTypabHbIX YHCEJ, CPABHEHUE HATYPaIbHbIX YKcell ¢ HylIEM. OKpYyIJIeHne HaTypaJlbHbIX YHCEl
14 CrnoxxeHue, BBIYMTAaHHUE, YMHOXKEHUE U JIeJICHUE HaTypabHbIX yKcesl. CBOMCTBO HyJIS IIPU CIIOKEHUH, CBOMCTBA HYJIS M €IMHULIBI IIPH YMHOKEHUH.
IlepemecTUTEILHOE U COYETATEILHOE CBOMCTBA (3aKOHBI) CI0KEHUSI U YMHOKEHMSI, PACIIPEAEIUTEIIbHOE CBOMCTBO (3aKOH) YMHOKEHMSI
1.5 |Hcnonb3oBaHue OYKB A1 0003HaYEHUs] HEM3BECTHOIO KOMIIOHEHTA U 3alIMCH CBOMCTB apu(PMETHUECKUX JIeHCTBUM
16 Jlenutenu v KpaTHBIE YKCIa, pa3ioxkeHne Ha MHOXHUTeNU. [IpocTeie u cocraBHbie uncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM
1.7 |Crenensb ¢ HaTypalbHbIM [TOKa3aTeseM. 3allCch YUCIIA B BHJIE CYMMbI Pa3psiAHbIX CJIAraeMbIX
18 Uucnosoe BbIpakeHHE. BpluncieHne 3Ha4eHN YUCIIOBBIX BBIPAKEHUM, IOPSAIOK BBIITOJIHEHMS NeUCTBUM. VcIoIb30BaHNE P BBIYUCIICHUAX
NEPEMECTUTEJILHOIO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOXKEHUSI, paclipeIeIUTEIbHOTO CBOMCTBA YMHOXKEHHUSI
2 | Apodu
[IpencraBnenue o 1pobu Kak crocode 3anucK yacTH BeanduHbl. OObIKHOBEHHbIE 1po0u. [IpaBunbHble U HenpaBuUiIbHbIE Apodu. CMeniaHHast 1poobk,
2.1 |mpencraBiieHue cMeIIaHHOW APOOH B BUJIE HEMPABWIHHOM IpOOH U BBIZCTICHHE TEJION YaCcTH YMCIia U3 HeMIPaBHILHON 1poou. M300paxkenne apodeit
TOYKAMU Ha YUCIOBOU MPSMOU
2.2 [OcHoBHoe cBoiicTBO 1po6u. Cokpaiierue apoodeil. [IpuBenenue n1pobu kK HoBOMY 3HaMeHaTesn0. CpaBHeHHe qpooeit
2.3 [Cnoxenue u BerunTaHue 1podeid. YMHOKEHHUE U IeJIeHHe Ipo0eid, B3anMHO-00paTHbIe 1poou. HaxoxkieHne 9acTH 1eI0ro | HEeJIOTo MO €r0 YacTH
24 Hecstuunas 3anuck apoodeil. Ilpencrapnenne necatuunoi 1podu B Buje 00bIKHOBEHHOM. M300paxeHue JecATHYHBIX ApoOel TOukaMH Ha YMCIOBOU
npsiMoil. CpaBHEHUE IECITUUHBIX JIpoOei
2.5 [Apudmernyeckne neWCTBUS C AeCATUIHBIME Apo0ssMu. OKpYyTIIEHUE NECSITHYHBIX Ipo0Oei
3 |PeleHue TeKCTOBBIX 32124
3.1 |PemeHne TEKCTOBBIX 33729 apH(PMETHIECCKAM CIIOCOOOM
3.2 [Pemenne nornyeckux 3amad. Penenue 3amau nepebOpoM Bcex BO3MOKHBIX BapUaHTOB. VcIioIb30BaHNEe IPY PENICHUH 33184 TaOJIHII U CXEM
33 Pemenue 3anay, conepkalux 3aBUCMMOCTH, CBSI3bIBAIOIINE BETUYMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE, 1LIEHY, KOJIMYECTBO, CTOUMOCTb. ENMHUIIBI
M3MEpEHUs: Macchl, 00bEMA, IIEHBI, PACCTOSIHYSI, BpEMEHH, CKOPOCTU. CBSI3b MEKIY €AMHHUIIAMH H3MEPEHUS KaX101 BEJIMYUHBI
3.4 |Pemenrie OCHOBHBIX 3a/1a4 Ha JpoOH
3.5 |IIpencraBieHue JaHHBIX B BHJIE TAOIUI, CTOJIOYATHIX JUATPAMM




4 |HarasjaHasi reoMeTpusi
41 Harnsinneie npeacraBnenus o purypax Ha IJIOCKOCTH: TOUKA, MPsiMasi, OTPE30K, JIy4, YTOJl, IOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJL
IIpsiMOii, OCTPBIH, TYIION U Pa3BEPHYTHIN YIJIbI
49 JlnvHa oTpe3ka, MeTpUYECKUe €AMHULIBI IUTUHBL. J{JI1Ha TOMaHOH, IepUMeTp MHOTOYTOJIbHHUKA. I3MepeHre U MoCTpOeHUe YriioB ¢ HOMOIIbIO
TpaHCIOpTHUpa
4.3 |Harnsgasie npenctaBicHus 0 GUTYpax Ha MIIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIBHUK, KBAJIPAT, TPEYTOIBHHK; O PABEHCTBE PUTYD
44 N3o0pakenue ¢puryp, B TOM 4ncie Ha KieTdaroi Oymare. [loctpoenne koHpurypamuii u3 4acteil npsMon, OKpYy>KHOCTH Ha HEJTMHOBAHHOH 1
KJIeT4aroil Oymare. Vcnosab30BaHuE CBOWCTB CTOPOH U YIVIOB NPSIMOYTOJIbHHMKA, KBaJpaTa
45 [Tnomans NpsMOYTOIbHUKA K MHOTOYTOJILHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM YHCIe PUTYp, H300paKEHHBIX HA KIIETYaTON Oymare.
Enununel nusmepenust miomanm
Harnsinaeie npeacTaBieHns 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsSMOYTOJIBHBIN MapajuieNenuie ], Kyo, MHOrorpaHHUKH. V300pakeHre mpoCcTenmx
4.6 |MHOrorpanHukoB. Pa3sépTku kyba u mapamnenenunena. Co3ganue Mojienei MHOTOrpaHHUKOB (U3 Oymaru, MpOBOJIOKH, MIIACTHIIMHA U APYTUX
MaTEpUajIoB)
4.7 [O06BEM npsAMOyTOIBHOTO NapajIeenuneaa, Kyoa. Enuauiiel namepenns oobEma
6 KJIACC
Kox [TpoBepsieMblil AJIEMEHT COIepXKaHHs
1 |HarypaabHble yncia
Apudmernueckue AeHCTBH ¢ MHOTO3HAYHBIMU HATYPalTbHBIMU YUCIIaMU. YUCIOBbIE BRIPAKEHUS, TOPSTOK IEHCTBUH, HCIIONIB30BaHHE CKOOOK.
1.1 |Hcnonbs3oBaHuE NpU BEIUYUCICHUAX EPEMECTUTENBLHOTO U COUETATEIILHOIO CBOMCTB CIOXKEHHUS M YMHOKEHUS, paclpeIeIMTEIbHOTO CBOMCTBA
YMHOXEHHS
1.2 |OkpyriieHue HaTypajJbHbIX YHCEI
1.3 | lenmuTenu u KpaTHBIC Yncia, HAaHOOJIBIINK OOIIWH IEIUTENh U HAMMEHbIIee oo1ee KpaTHoe. JlemTMMOCTh CYMMBI M TPOU3BEACHNUS
1.4 | JleneHue ¢ ocTaTKOM
2 | 1podu
2.1 |O0ObIKHOBEHHAs Ap0o0b, OCHOBHOE CBOMCTBO JIPOOH, COKpaiieHue apobeii. CpaBHEHHE W YITOPSIOYHBAHKIE TPOOCH
2.2 |Pemenue 3a/1a4 Ha HAX0XICHUE YaCTH OT IEJIOT0 U IEJIOTO MO ero 4acTu. JIpoOHOE YHCIIO KaK Pe3yabTaT JIeICHHS
2.3 |IlpencraBieHue qecsITHYHOMN IPOOH B BUAE OOBIKHOBEHHOW JpOoOH M BO3ZMOKHOCTH MPEACTABICHUs OOBIKHOBEHHON ApOOU B BUJE NECATUIHON
24 JlecsTuaHbie IpOOH U METpPUIECKasi cucTeMa Mep. ApupMeTHIECKUEe JEHCTBUS U YUCITOBBIE BRIPAXKEHUS C OOBIKHOBEHHBIMHU U JECATUIHBIMH
OpoOsIMH
2.5 |OtHomenwue. [lenenne B JaHHOM OTHOIIEHUH. Maciital, mponopiws. [IpuMeHeHre MPOIIOPIHIA TP PENICHUH 33129




ITonsTue ITPOLICHTA. Brraucnenue IMpONLCHTA OT BSJIMYUHBI U BEJIMYUHEBI 110 eé IMPOLICHTY. Bblpa)KeHI/Ie MMPOUCHTOB ACCATUIHBIMU I[pO6SIMI/I. Pemenue

26 3a]1a4 Ha IPOLEHTHI. BeIpakeHre OTHOLIEHNS BEJIMYKMH B IPOLICHTAX
3 [IMoaoxkuTesIbHBbIEC H OTPHLATEIbHbIE YHCJIA
31 [TonoxutenbHble U OTpHLIATENIbHBIE Yncaa. Llenble uncna. Moaynp yncia, reoMeTpryueckasl MHTepIpeTanus MoayJid uncia. M3o0paxkenue uncen Ha
KOOpJAMHATHOU NpsAMoi. UnciioBble NTpoMexXyTKH. CpaBHEHUE YHCE
3.2 [Apudmernyeckne AeWCTBUS C MOJOKUTEIBHBIMU U OTPHLIATEIILHBIMU YHCITAMHU
33 HpﬂMoyFOJIBHEl}I cucTeMa KOOpJMHAT Ha IIocKocTH. KoopauHaThl TOYKHM Ha IIIOCKOCTH, abcuucca U opauHaTa. [loctpoenue Todek u ¢puryp Ha
KOOPJMHATHOMN IJIOCKOCTH
4 |BbykBeHHbBIE BbIpaKeHUsI
41 ITpumeHeHue OyKB AJIs 3aIIMCH MAaTEMaTUUECKUX BbIpAXKEHUH U NpeuiokeHuil. CBolicTBa apupMeTHIecKuX eiicTBUNA. ByKBeHHbIE BBIpaXKEHUS U
YICJIOBBIE I0JICTAHOBKU. ByKBEHHBIE PaBEHCTBA, HAX0XKACHUE HEU3BECTHOTO KOMIIOHEHTA
4.2 | Dopmyibl, GopMyIIbI IEPUMETPA U IO IPSIMOYTOJIbHUKA, KBajipaTa, 00bEéMa napajuienenuneaa u Kkyoa
5 |PemeHue TeKCTOBBIX 3a1a4
5.1 |Pemienne TEKCTOBBIX 3a/1a4 apUPMETHIECKUM CITOCOOOM
5.2 [Pemenue nornyeckux 3ajxad. Pemenue 3agau nepebopoM Bcex BO3MOXKHBIX BApUAHTOB
Pemenue 3anay, copepkaiiux 3aBUCMMOCTH, CBSI3bIBAIOIINX BEJTMYHUHBI: CKOPOCTh, BPEMs, PACCTOSHUE, IIeHa, KOJIHMYECTBO, CTOMMOCTD,
5.3 [mpou3BOAMTENBHOCTD, BpeMs, 00bEM paboThl. EqUHMIIBI H3MEpEeHNUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBsI3b MEXKIY
€IMHULIAMU U3MEPEHMSI KayKJJ0M BEJTMUMHbI
5.4 |Pemenue 3a/1a4, CBI3aHHBIX C OTHOUIEHHEM, TPONOPHHUOHAIILHOCTHIO BEJIMYHMH, TPOLIEHTAMH; PEIIEHNE OCHOBHBIX 33/1a4 Ha JPOOH U MPOLIEHTHI
5.5 [Ouenka u npukHKa, OKpyriieHue pe3yabTarta. CocTaBieHHe OYKBEHHbBIX BBIPAKEHHH 110 YCIOBHIO 331auu.
5.6 [IIpencraBiieHne qaHHBIX C TOMOIIBIO TAOIUIL 1 Auarpamm. CtoyouaTeie tuarpaMMbl. YTeHHe KPYroBBIX AHarpaMm
6 |HarasjgHasi reomeTpusi
6.1 [Touka, mpsimasi, OTPE30K, Jy4, YroJj, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHHUK, OKPY)KHOCTb, KPYT
6.2 [B3ammHOE pacmonoxeHue IBYX MPSMBIX Ha TUIOCKOCTH, TAapaJlIeIbHbIC TPSIMbIC, TIEPIICH IUKYIISIPHBIE IPSIMbIE
6.3 [M3mepenne pacCTOSHUIT: MEXITy TBYMs TOUKaMH, OT TOYKH JIO MPSIMOH, JUTHHA MapIIPyTa Ha KBaJAPATHON CETKE
6.4 [M3mepeHue u mocTpoeHue yrioB ¢ MOMOUIbIO TPAHCIIOPTHPA
6.5 [Bumubl TpeyroIsHUKOB: OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIN, TYTIOYTOJIBHBIN, pABHOOEIPEHHBIN, pPABHOCTOPOHHUH
6.6 [YerbipéxyronpHuk. IIpsMOyroapHUK, KBaIpaT: HCHOIH30BAHNUE CBOMCTB CTOPOH, YIJIOB, AUAaroHaien
6.7 N300parkeHre reoMeTpruuecKux (puryp Ha HEIMHOBAHHOM Oymare ¢ MCIIOJIb30BaHUEM LIUPKYJIs, TMHEHKH, YTOJIbHUKA, TpaHcopThpa. [loctpoenus
Ha KJIeTYaTou Oymare
6.8 [IlepumeTp MHOrOYroJbHUKA
6.9 [IlonsTre miomany GUTYpHI, eAMHUIBI H3MepeHus monia . [IpubmmkEHHoe n3MepeHne wiomaan GUryp, B TOM Yrcie Ha KBaApaTHOH CETKe




6.10 | [TpuGmmxEHHOE N3MEPEHNE TTMHBI OKPY)KHOCTH, TUIOIIAAN KPYTa

6.11 [CummMmeTpusi: IeHTpaibHas!, OceBas U 3epKaibHas. [locTpoeHne cuMMeTpuUHbIX QUTYD

Harnsiiaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUrypax: mapaiieNenure, Kyo, mpu3Ma, mupamMua, KOHyC, HWIMHAD, map u chepa.
6.12 |1300paxkeHue npocTpancTBeHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIMHPA U KOHyca. Co3aaHKe MoieNieil MPOCTPaHCTBEHHBIX
¢buryp (u3 6ymaru, IpoOBOJOKH, TNIACTUIIMHA U IPYTUX MAaTEPUAJIOB)

6.13 [IlonsaTue 00bEMa, equHUIIBI M3MepeHHst 00béMa. OOBEM NPSIMOYTOJILHOTO Mapajuieienuiena, Kyoa

YYEBHO — METOAMYECKOE OBECIIEUEHUE OBPA3OBATEJIbBHOI'O IMTPOLECCA JJI1 YUEHUKA
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