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IHHOACHUTEJIBHASA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA "MATEMATHUKA"

Paboyas mporpamma no MaTeMaTHke st 00ydarommxcst 6 KiaccoB pa3padoTaHa Ha ocHOBe DenepanibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAaPTa OCHOBHOTO 001Iero 00pa3oBaHus ¢ y4€TOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHMM, IPEIBABIAEMBIX K MATEMATUYECKOMY 00pa30BaHMIO, U TPAIULIUI
pOCCUICKOT0 00pa3oBaHusl, KOTOPHIE 00ECIICYNBAIOT OBJIAJICHUE KIIOUEBBIMUA KOMIIETCHIIUSIMH,
COCTABIISIONIUMU OCHOBY JJISI HEMPEPHIBHOTO 00pa30BaHUS M CAMOPA3BUTHS, a TAKXKE ICIIOCTHOCTb
OOIIEKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEIILHOTO pa3BUTHs 0OydJaromuxcs. B paboueii mporpamme
yuTeHbl ujied 1 nojioxenus: Konuenuuu pa3BuTus MaTeMaTHueckoro oopasosanus B Poccuiickoit
®enepanun. B amoxy nudpooii Tpanchopmariiu Bcex chep 4eIoBeuecKoi 1eaTeTbHOCTH HEBO3ZMOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B LIIKOJIE
MaTe€MaTuKa CIIYKUT OIIOPHBIM MPEAMETOM JIS1 U3YUCHUA CMEKHBIX OTUCIHUILINH, a4 ITIOCJIC HIKOJIbL peaJ'II)HOI\/JI
HEO0O0XOMMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHMeE, UTO TpeOyeT MOTHOIEHHON 0a30BOM
00111€00pa30BaTENbHOM MOATOTOBKH, B TOM YHCIIC U MaTEMAaTUYECKONH. ITO 0OYCIOBIEHO TEM, UTO B HAIIIU
JTHU pacTET YUCIIO NMpo¢ecchii, CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTUKU: U B cepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMUECKUX 00JIaCTIX, U JaKe B TYMaHUTApHBIX cpepax. Takum
o6pa30M, KpYI' ITIKOJIbHUKOB, JJIsI KOTOPBIX MaTeMaTUKa MOXKET CTaTbh 3HAYMMBIM ITPEAMETOM, paCIUPACTCA.

HpaKTI/I'-IeCKaSI IIOJIC3HOCTh MaTEMAaTUuKU 06ycn03neHa TEM, UTO eé MMPEaAMETOM SBJIAIOTCSA
(GyH1aMeHTaJIbHbIE CTPYKTYpPBI HAIlIET0 MUpPa: MPOCTPAHCTBEHHbIE (DOPMBI U KOJTHMUECTBEHHbIE OTHOILIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOKHBIX, HEOOXOUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKpeTHhIX MaTeMaTHUYEeCKUX 3HAaHUH 3aTPyAHEHO TTIOHUMaHUe
MPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHHS COBPEMEHHON TEXHUKU, BOCIIPUATUE Y UHTEPIPETALHS
Pa3HOOOpa3HOM COMATBHOM, S)KOHOMHUYECKOM, TOJUTUYECKOU nHpopmaluu, MmaaodhdexTuBHa
MOBCEIHEBHAS MTPaKTUYeCcKasl IeATeNbHOCTh. Kaxk1oMy 4eT0BEKyY B CBOEH KU3HU MIPUXOIUTCS BBIOJIHATH
PacuéThl U COCTABJIATH AITOPUTMbI, HAXOJAUTh U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUYECKUMU MpUEMamMu
reOMETPUYECKUX U3MEPEHUN U OCTPOEHUH, YNTaTh UH(POPMALIUIO, TPEJICTABICHHYIO B BUJIE TaOJIHII,
IyarpamMm M rpaUKoB, ®KUTh B YCIIOBUSX HEONPEAEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep
CITyJailHBIX COOBITHIA.

OaHOBpEeMEHHO ¢ pacuIupeHueM cdep NpUMEHEHUsI MaTeMaTHKU B COBPEMEHHOM o011ecTBe BCE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMaTUUYECKUI CTUJIb MBIIIJICHUS, IPOSIBIIIONIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIIJICHUS YeJI0BeKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHAYKINA U ACTYKIHs, 0000IIeHNe U KOHKPETU3AIHs, aHAIHU3 U
CUHTE3, KJIaccu(UKalus U cucTeMaTu3alus, abcrparupoBanue u aHajaorus. OObeKThl MaTEMaTHUECKUX
YMO3aKIIUYEeHUH, MpaBUiia KX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX IMOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYIHPOBATH, 00OCHOBBIBAThH U IOKA3bIBaTh CY)KJICHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MBIIIITIEHHE. Bemyias poib NpuHaAIeKUT MaTeMaTHKE U B (JOPMHUPO BAHUU
AITOPUTMUYECKON KOMIOHEHTHI MBIILIICHUS ¥ BOCOHUTAHUH YMEHUI JEHCTBOBATH MO 33JaHHBIM allTOPUTMaM,
COBEPIIIEHCTBOBATh N3BECTHHIE U KOHCTPYHPOBATh HOBHIE. B mpoiiecce pemieHus 3a1a4y — OCHOBON y4eOHOM
NeSITENFHOCTH Ha ypOKaxX MaTeMaTHKH — PAa3BUBAIOTCS TaKXKe TBOPUECKAs U MPHUKIAIHAS CTOPOHBI
MBIIILICHUS.

OO0ydeHnne MaTeMaTHKe JaéT BOZMOYKHOCTh Pa3BUBATh Y 00yJaIONINXCSl TOUHYIO, PAIMOHATLHYIO U
MH(OPMATUBHYIO pedb, YMEHHE OTOMPaTh HanboJee MOAXOSIIHNE I3bIKOBBIE, CHMBOJIMYECKUE, TpaPHUECKue
CpeICTBa TSl BRIPAXKESHUsI CY)KICHUI M HATJISITHOTO MX MPECTaBICHUS.

Heo6xo1uMbIiM KOMIIOHEHTOM OOIIIeH KYJIBTYPHI B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS 0011Iee 3HAKOMCTBO
C METOJaMH MTO3HAHUS IEHCTBUTEIBHOCTH, IPEICTABICHHE O MPEAMETE U METOAaX MaTeMaTUKU, UX OTIUIUAN



OT MCTOIOB APYIrUX CCTCCTBCHHLIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX MPUMCHCHUA MAaTCMAaTUKU 1
peleHus HayYHbIX U MPUKIATHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (GOpMHUpPOBaAHHE OOIIEH KyITbTYphl YEIIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TAaKXKC CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHUMAHUTIO
KPacoThl ¥ M3SIECTBA MATEMATUYECKUX PACCYKACHUHN, BOCIPUATHIO TEOMETPUIECKUX (POpM, YCBOCHHUIO

nacu CHMMCTPUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpuopuTeTHEIME LIENIIMU OOYyUEHHS MaTeMaTHKe B 6 Ki1acce sSBIISIOTCS:

— HIpoJoJKeHHe (OpMHUPOBAHMSI OCHOBHBIX MAaTEMAaTUYECKUX MOHATHH (YUCII0, BETUYHHA,
reoMerpuueckas ¢urypa), ooecrneqrBaroX IPeeMCTBEHHOCTh U EPCIIEKTUBHOCTh MAaTEMATHYECKOTO
o0Opa3oBaHus 00yJarOMINXCS;

— Ppa3BUTHE UHTEIJIEKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEM 00YJarONIuXCsl, MO3HaBATEILHOM

AKTUBHOCTH, HCCIICA0BATCIBCKUX YMeHHﬁ, HHTEpPECa K U3YYCHHUIO MaTCMAaTUKU

— TMOJIBEJIEHNE 00YJArOIINXCS HA IOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U MaTEMATHUKHI
1 OKPYXKAIOIIIETO MUPA;

— (opmupoBanue GyHKIIMOHATEHON MAaTEMATHYECKON TPAaMOTHOCTH: YMEHHUS PAaCIiO3HABATh
MaTeMaTHYeCKHEe OOBEKTHI B PEATHbHBIX )KU3HEHHBIX CUTYAIUSIX, IPUMEHSITH OCBOCHHBIC YMEHHUS IS
peILIeHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH OJTYYEHHbBIEC PE3YIbTAThI U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTyallUU.

OcHosHbie TuHUU coOepIicanus Kypca mamemamuku 8 6 kiacce

apudMeTHYeCKas U TeOMEeTpPUIecKasi, KOTOPhIC pa3BUBAIOTCS MapaJIeIbHO, KaK/1asi B COOTBETCTBUH C
COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCHMO OJIHA OT APYroM, a B TECHOM KOHTAKTE U B3aMMOICHCTBHH.
Taxoke B Kypce MpOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAaMHU ajareOphbl U OMUCATEIPHOW CTATUCTUKH.

N3yuenune apupmMeTnueckoro MaTepraia HAYMHACTCS CO CUCTEMATH3aIliy U Pa3BUTHsI 3HAHUH O
HaTypaJbHbIX YHUCJIAX, MOJYYCHHBIX B HAYaJIbHOU 11KOJIe. [Ipr 3TOM COBEpIICHCTBOBAHKUE BHIYMCIUTEIHHON
TEXHUKHA U (OPMUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUI COUETAETCS C Pa3BUTHEM BBIYHCIUTEILHOMN
KYJIbTYpbI, B YaCTHOCTH ¢ 0OYYCHHEM MPOCTECUIITUM TTpUEMaAM TTPUKUIKHA U OIIEHKH Pe3yIbTaTOB
BBIUMCIICHUH. I3ydeHre HaTypajabHbIX YMCEN MPOIOIKAETCS B 6 KJIacce 3HAKOMCTBOM C HA4aJIbHBIMU
MOHSTUSAMU TEOPUH TECITUMOCTH.

Jpyroit KpynHbIii 0JIOK B cojiep KaHUU apuPMETHUECKOM JIMHUY - 3T0 apobu. K 6 kinaccy oTHecEH BTOpoi
3Tan B U3y4EHHUH JIPOOEii, e MPOUCXOIUT COBEPIICHCTBOBAHIE HABHIKOB CPABHEHUS U MTPEOOpa30BaHUs
npoOei, OCBOCHKME HOBBIX BBIYHMCIUTEIBHBIX aITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYUCIICHUH, B TOM YHCIIC
3HaYEHUH BBIPAKECHUMN, COJIEPIKAIINX U OOBIKHOBEHHBIE, U JECATUYHBIC POOU, YCTAHOBJICHUE CBS3EH MEXKIY
HUMH, paCCMOTpEHUE MPUEMOB pelIeHUs 3a/1a4 Ha Apodu. B Hauane 6 kimacca mMporCXOIUT 3HAKOMCTBO C
MOHSATHUEM IPOLIEHTA.

Oco0eHHOCThIO U3YYEeHHUSI TTOJI0KUTENBHBIX U OTPUILIATEIBHBIX YUCEI SABISETCS TO, YTO OHU TaKKE MOTYT
paccMaTpuBaThCs B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauane uydeHus temsl «llonoxuTenbHbie n
OTpULIATENbHBIE YHCIa» BhIaeseTcs noareMa «Llenplie uncnay, B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENLHBIMU YHCIIAMU U JIEUCTBUSIMU C MOJIOKUTEIbHBIMU U OTPULIATEIIbHBIMU YUCIIAMH MPOUCXOJUT Ha
OCHOBE COJIEPKATEIBHOTO MOAX0Aa. DTO MO3BOJISET HAa JOCTYITHOM YPOBHE MMO3HAKOMUTH Y4alllUXCs
MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSATUSIMU TEMbI, B TOM YHUCJIE€ U C TPAaBUJIAMU 3HAKOB MPH BBITOJHEHUH
apu(pMeTHYECKUX ACHCTBHI.

[Tpu 00y4eHnn penIeHn0 TeKCTOBBIX 33a7a4 B 6 KJIacCe MCIOIB3YIOTCS apu(METHIECKHIE MPUEMBI PEILICHUSI.

TexcToBble 3a1a4H, peniaeMblie Ipu 0TPabOTKE BEIYMCIUTEIbHBIX HABBIKOB B 6 Ki1acce, paccMaTpUBAIOTCA



3aJjauyl CIEAYIOINX BUOB: 3a/laud Ha JBM)KEHUE, HA YacTH, HAa MOKYIKH, Ha pabOTy U MPOU3BOIUTEIHLHOCTD,
Ha MPOLIEHTHI, Ha OTHOLICHUA U npornopiu. Kpome Toro, oOydaronuecst S HaKOMATCS ¢ TpUEMaMH PELICHHS
3aja4 epebopoM BO3ZMOKHBIX BApUAHTOB, ydaTcs paboTath ¢ nH(OpMAIHE, IPeICTaBIeHHON B popme
TAOIUI] VI JHATPAMM.

B IIpumepHnoii paboueii mporpamme mpeaycMOTpeHo (popMHUpPOBAHKE MPOTICIEBTUICCKIX AITeOpanIecKiX
npescTaBieHU. bykBa Kak CMMBOJI HEKOTOPOI'O YHcia B 3aBUCUMOCTH OT MaTéMaTHYECKOI0 KOHTEKCTa
BBOJIUTCS MOCTENEHHO. ByKBEeHHasi CUMBOJIMKA IIIMPOKO UCHOJIB3YETCS MPEXKJIE BCErO Ui 3alMcH OOmMX
YTBEPKIACHUM U MPeAIoKeHuH, popMyll, B YaCTHOCTH JUIsl BBIYMCIICHUSI TEOMETPUYECKUX BEJTUYMH, B
KayeCTBE «3aMECTUTEIISD Ynca.

B kypce «Marematuku» 6 Kjlacca npejicTaBiieHa HarjsAHas TeOMETpHs, HallpaBJICHHAs Ha pa3BUTHE
00pa3HOTO MBIIIJICHHUS, IPOCTPAHCTBEHHOTO BOOOPaXEHHS, N300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIN 3Tl B
M3Y4YEHUH F€OMETPHUH, KOTOPBIM OCYIIECTBIISAETCS HA HATJISAHO -IIPAKTUUECKOM YPOBHE, OTIMPAETCS Ha
HarJsgJH0-00pa3Hoe MbIILIEHHE 00yJaromuxcs. bobiias posib OTBOJUTCS MPAKTUYECKOH NS TEIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOAeTUpoBaHui0. O0ydaronirecst 3HakOMSTCSI ¢ TEOMETpUUECKUMU (PUrypaMu Ha
IJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpaLlUsIMHU, ydaTcs n300pakaTh UX Ha
HEJIMHOBAHHOM U KJieT4aToi Oymare, paccMaTpUBalOT UX MpoCTeline cBoicTBa. B mporecce n3ydeHus
HarJIJHOW reOMEeTPHUH 3HaHUS, MTOJIydeHHbIE 00YJaIOIMMHUCA B HAaYaJIbHOM LITKOJIE, CUCTEMATU3UPYIOTCS U
pacIupsIoTCS.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

CornacHo yueOHOMY MJIaHy B 6 KJlacce M3y4aeTcsi MHTErpUPOBaHHBIN npeaMeT «MaTemMaThkay, KOTOPBIH
BKJIIOYAeT apu(MeTHUYEeCKHil MaTepua U HarJsiJHyl0 TEOMETPHIO, a TAK)Ke IPONEAEBTUUECKUE CBEACHUS U3
anreOpsl. YUeOHBIN TJIaH Ha M3y4eHNE MaTeMAaTHKHU B 6 KJIacCe OTBOJUT HE MeHee 5 yueOHBIX YacOB B
Heqento, Bcero 170 yueOHBIX 4acoB.



COJIEP)KAHUE PABOYEN ITPOT PAMMBI

HartypanbHble yncia

Apudpmernueckue IeiCTBUS ¢ MHOTO3HAYHBIMU HAaTYpAJIbHBIMU YHCIaMH. YUCIOBBIE BRIPAXKEHUS, TOPSATOK
JeWCTBUH, NCIIOJIB30BaHNE CKOOOK. McTonbp30Banue MpH BEIYMCIICHUSX IEPEMECTUTEIIFHOTO U
COUETATENILHOTO CBOMCTB CJI0KEHUS U YMHOKEHHUS, PacpeeIUTEIIbHOTO CBOMCTBA YMHOXKEHHUSL.
OxpyriieHne HaTypajdbHBIX uncen. JlenuTenu u KpaTHble YKiciia; HauOoJIbIIUi 001U AeTUTENb U
HanMeHblIee olmiee KpaTHoe. J[enMMocTh CyMMBI M IPOU3BECHHUS. J{eleHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs! IpOOb, OCHOBHOE CBOMCTBO JIpO0H, COKpaleHue n1pooeii. CpaBHEHHE U YIIOPSI0YMBaHIE
npoOei. Perenue 3ama4 Ha HAXOXKACHUE YaCTH OT LIEJIOTO U IEJI0T0 IO €ro YacTh. J(poOHOe Ynciio Kak
pesynbTat aenenus. [IpeacraBiaeHue AecITHIHON ApoOH B BUJIe OOBIKHOBEHHOM JPOOU U BO3MOKHOCTD
Mpe/icTaBIeHNs] OOBIKHOBEHHOM JIpoOU B BUIE JeCATUYHOMN. JlecaTuuHble 1poOu U METpUUECKasi cucTeMa
Mep. ApupmeTrnueckue JeMCTBUS U YUCIIOBBIE BHIPAXKEHUS C OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMHU.
OtHowenue. /lenenue B J7aHHOM oTHoLIeHUHU. Macmtad, nponopuust. [IpuMmenenre nponopuuii npu
pemiennu 3anad. [loustue npouenTa. Beruncienne npoieHTa oT BETUYUHBI U BEIMYUHBI IO €€ MPOLIEHTY.
BripaxkeHue npoueHToB AecITUYHBIMU Jpo0simu. Perenne 3a1a4 Ha MpoLeHThl. BeipaxkeHne OTHOIEHUS

BCJIMYHMH B IPOLICHTAaXx.

Ilos10:xuTEABHDBIE H OTpHLHATECJIbHBIC YHUC/IA

[TonoxurensHble U OTpULIaTENbHBIE YKcia. Llenpie yncna. Moaynpb yucia, reomeTpuyecKas
WHTEpIpeTarus Moayis uyucia. M3o0paxkeHue yrcen Ha KOOPAUHATHOM NMpsMoi. YnCI0BBIE TPOMEKYTKH.
CpaBHenue uucen. Apudmernyeckue IEHCTBUS C MOJIO0KUTEIbHBIMUA U OTPULIATEIHHBIMU
yucnamu. [IpsiMoyronpHas cuctemMa KOOpIuHaT Ha IIOCcKOCTH. KoopauHaThl TOUKM Ha MIIOCKOCTH, abciucca
u opaunara. [Toctpoenue Touek u ¢puryp Ha KOOpAUHATHOM MIIOCKOCTH.

BykBeHHBbIE BbIPpasKEeHUS

[TpumeHeHre OYKB JIJIs 3aITMCH MAaTEeMAaTHYCCKUX BBIPAXKEHUHN H MpeioxeHuil. CBOMCTBA apru(PMETHUSCKUX
NeHCTBYI. BykBeHHBIC BBIPAXKCHHS M YHCIIOBBIC TIOJICTAHOBKU. ByKBeHHBIC PaBEHCTBA, HAX0XKICHUE
HEU3BECTHOTO KOMIOHeHTa. DopMyIibl; GopMyIIbl IEPUMETPA U ITUIOMIAAM MPSAMOYTOJbHIKA, KBaIpaTa,
o0Bpéma mapanenenurena u Kyoa.

Penrenne TeKcTOBBIX 32124

Pemienune TekcToBbIX 3a7au apupMeTHIECKUM criocoboM. Perienue iorudeckux 3agad. Pemenue 3agau
nepebopoM Bcex BO3MOXKHBIX BapUaHTOB. PelieHue 3a1au, coaepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIINX
BEJIMYHMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD; IIPOM3BOAUTEIBHOCTD, BPEMS,
00BEM paboThl. ENMHUIIBI H3MEpEHHsI: MacChl, CTOUMOCTH; PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBA3b MEXTY
€IMHULIAMU U3MEPEHUS KaXK10M BEJIMUMHBI. Pelienune 3aaa4, CBA3aHHBIX C OTHOLLEHUEM,
MPONOPLHOHATBHOCTBIO BEJIMYMH, MPOLIEHTAMU; pEIIeHNe OCHOBHBIX 3a/1a4 Ha IpOOH U MpolueHTsl. OlLeHKa 1
MPUKHJIKA, OKpYriIeHHe pe3ynbraTa. CocTaBiieHHe OYKBEHHBIX BBIPAKEHHUH MO YCIOBUIO
3agaun. [IpencraBieHne JaHHBIX C MOMOIIBIO TadbauI U Auarpamm. CtosiduaTbie 1MarpaMMbl: YTEHHUE U
MIOCTpOEHHE. UTEHNE KPYTrOBBIX AUATPAMM.

Haruasanast reomerpus

Harnsanele npeacraBieHus o purypax Ha IIIOCKOCTH: TOUKa, psiMasi, OTPE30K, JTyd, yroJ, JoMaHas,
MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KpYT. B3aumMHoOe pacrnosioskeHne AByx



IPSIMBIX Ha IJIOCKOCTH, MapaJljIeNIbHbIE MPSMBIE, IEPIIEHIUKYIApHbIE IpsIMble. MI3MepeHne paccTOsTHUI:
MEXAY IBYMSI TOUKaMHM, OT TOUKH JI0 NIPSMOM; JUIMHA MaplIpyTa Ha KBaJpaTHOU ceTke. M3mepenue u
IIOCTPOEHHUE YIJIOB € IOMOLIBIO TPAHCIIOPTUPA. BUIBI TPEYTOJIBHUKOB: OCTPOYIOJIBHBIM, IIPSIMOYT OJIbHBIH,
TYIOYTOJIbHBII; paBHOOEIPEHHBII, paABHOCTOPOHHUM. YeThIPEXYTOJIBbHUK, IPUMEPBI YETHIPEXYT OJIbHUKOB.
[IpsiMOyrobHUK, KBaJpaT: UCIOJIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, AMaroHaneil. M3o0paxeHue
reoMEeTpUIeCcKuX (PUTYyp Ha HEJTMHOBAHHOI Oymare ¢ UCIOJIb30BaHUEM IIUPKYJIS, TIMHEHKH, yrOJIbHHKA,
Tpa"cnoptupa. Iloctpoenus Ha kieruyaroil Oymare. Ilepumerp mHoroyronsHuka. [lonsitue nnomanu
¢burypsr; eauHUIBI n3MepeHus wiomany. [Ipudmmkéanoe n3Mepenne miomaay Guryp, B TOM 4uciie Ha
KBajipaTHOU ceTke. [IpnbnnxénHoe n3MepeHue JUIMHbI OKPYXHOCTH, IUI0IIa U Kpyra. CUMMeTpus:
LIEHTpaJIbHAs, OCeBas U 3epKaybHas cumMeTpun. [loctpoenne cummerpuunsix Guryp. Harnsansie
MPEJCTaBICHHS O MPOCTPAHCTBEHHBIX (PUTypax: mapauienenumes, Kyo, mpu3ma, NTupamMua, KOHYC, IAITHHIID,
map u chepa. M3o0pakenue npoctpaHcTBEHHBIX ¢uryp. Ilpumeps! pa3BEPTOK MHOTOIPaHHUKOB, LIMJIMHIPA
u koHyca. Co3gaHue Mo/ieieil MpoCcTpaHCTBEHHBIX (puryp (13 Oymaru, IpoBOJIOKH, MJIACTHIINHA U

ap.). [Housitue 00bEMa; eMHUITBI U3MEPEeHHS 00bEMa. OOBEM MPSAMOYTOJIBHOTO MapasuieNenumena, Kyoa.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoenue yueOHOTO npeamera «MaTteMaTHKay JOJIKHO 00eCIedrBaTh TOCTIKEHNUE Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUs CIEIYIOMIUX JIMIHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JImyHOCTHBIE PE3yabTaThl OCBOCHHUS IIPOTrpaMMBbl y4eOHOTO rpeameTa «MaTemaTrukay XapakTepU3yrTCA:

IMaTpuoTHYeCKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpeca K MPOUIJIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOLIIEHUEM
K JOCTHKEHHUSIM POCCUMCKUX MAaTE€MaTUKOB U POCCUMCKON MAaTeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JTOCTHDKCHHM B IPYTUX HayKaxX U MPUKIATHBIX cepax.

I'paxxmanckoe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BHITIOJIHEHHIO 00s3aHHOCTEH rpak/laHWHA U PeaTU3aliy €ro MpaB, MPEJACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IIMUHBIX CTPYKTYP, SABJICHUM, TPOLIEYP TPAKIaHCKOTO
ob1ecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM TIPUMEHEHUEM JIOCTIKEHUN HAyKH, 0CO3HAHUEM BaYKHOCTH MOPAIBHO-ITUYECKUX TPUHIIUIIOB
B JEATEIBHOCTH YUYEHOTO.

Tpynosoe BocninTanue:

YCTaHOBKOM Ha aKTUBHOE YYaCcTHE B PEIICHUH MPAKTUUECKHUX 3aJ1a4 MaTeMaTHYECKOW HAIPaBIEHHOCTH,
O0CO3HAaHUEM BOKHOCTH MAaTEMATHYECKOTO 00pa30BaHMs Ha MPOTSKEHUU BCEH KUZHU JJI YCTICIITHOM
npodeccuoHabHOM IeATENBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI; 0CO3HAHHBIM BEIOOPOM U
MIOCTPOCHUEM MHAUBUAYATLHOMN TpaeKTOpUU 00pa30BaHMsl U KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX
HWHTEPECOB U OOIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIMTAHUE:

CHOCOOHOCTHIO K SMOIIMOHAILHOMY U ACTETUYECKOMY BOCIPUSATHIO MaTeMaTUYECKUX 00bEKTOB, 3a/1a4,
peuieHui, pacCcyX/IeHU; YMEHHIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI0 IO3HAHUS:

OpHUEHTAIMeH B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEACTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOAbI U OOIIeCTBa, MOHUMAaHUEM MaTeMaTUYeCKON HayKHl Kak
cdepbl 4eTIOBEUECKOM AeATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH JIJIsl pa3BUTHSI LIUBUIIU3AIUY;
OBJIQJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMATUYECKOM KyJIbTYpOil KaK CpECTBOM MTO3HAHUS MUPA;
OBJIQJICHUEM IPOCTEHUIITMMU HAaBBIKAMH HCCIIEOBATEIbCKOMN ACSITEIIbHOCTH.

dusuyeckoe BocnuTanue, GopMupoBaHue KyJabTYPbl 310POBbS M SMOLHMOHAJIBHOI0 0JIATONOJIYyYHs:

FOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUYECKNE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbs, BEICHUSI 3J0POBOTO
oOpas3a kHU3HH (310pOBOE MUTAHUE, COAIAHCUPOBAHHBIN PEXXUM 3aHATHI U OTIbIXA, peryispHas puznyeckas
aKTUBHOCTH); CHOPMHUPOBAHHOCTHIO HABBIKA pe(IeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO Ke
MpaBa Jpyroro 4ejoBeKa.

JK0JI0rH4ecKoe BOCIIUTAHHE:

OpHEHTAIlMel Ha TPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN I PElIeHus 3a7a4 B 00JIaCTH COXPaAaHHOCTH
OKpYXarollen cpeibl, MJIaHUPOBaHUS NOCTYIKOB M OLIEHKH MX BO3MOYKHBIX MOCIEACTBUH IJIs1 OKPYXKaOIIen
Cpelbl; OCO3HAHHEM TII00ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOoOIeM U MyTel UX perieHusl.

JINYHOCTHBIE pPe3yJibTaThl, 00eceYNBAIINE ATANTANNI0 00y4aI0IIErocs K N3MEeHS K0 IHMCS
YCJI0BHAIM COLMAIBHOM M NPUPOAHOM Cpeabl:

— TOTOBHOCTBIO K AEHCTBUSIM B YCIOBUAX HeOHpe,I[eJ'IéHHOCTI/I, MOBBIIIICHUIO YPOBHHA CBOEM
KOMIICTCHTHOCTH YCPE3 MPAKTUUYCCKYIO ACATCIIBHOCTb, B TOM YUCJIC YMCHHUC YUUTHCA Y APYTUX HMHCﬁ,



HpHOGpeTaTB B COBMECTHOM ACATCIIbHOCTU HOBBIC 3HAHM, HABBIKU U KOMIICTCHIIUN U3 OIbITA JPYTUX;

— HEO0OXOIUMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUIA, B TOM Yncie (JOPMYITUPOBAThH UIEH, TOHSITHUS,
TUIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC paHEee HEM3BECTHBIX, OCO3HABATH C(HUIIUTHI

COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

— cH0COOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOINK KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeUCTBUS, POPMYTHPOBATH

1 OLCHHUBATH PUCKHU U IOCIICACTBUA, (1)OpMI/IpOBaTI) OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOTPaMMbI YUeOHOTO TpeaMeTa «MaremaTrukay

XapaKTCPU3YIOTCA OBJIAACHUEM YHUBEPCATIbHBIMU RO3HAGAM E/IbHbIMU deﬁcmeu;wu, YHUBEPCAIbHbIMU

KOMMYHUKAMUBHbIMU oeticmeusmu U YHUBEPCATIbHbIMU PeCyIAmMUCHbIMU oeticmeusmu.

1) Vuusepcanvuvie noznasamenvuuie oeticmausi obecneuusaiom Gopmuposanue 6A306vix KOCHUMUGHBIX

npoyeccoes 06ytta;0u;uxc;z (06’60€Hu€ Memo008 NO3HAHUSA OKpyotcarnueco mupa, nNPpuUMerReHue j10cu4eCcKux,

UCCce008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayuelti).

Ba3oBrble jJoruyeckue 1ecTBUA:

— BBISBJIATH U XapaKTE€PU30BaTh CYILIECTBEHHbIE MPU3HAKU MaTEMaTHYECKUX O0OBEKTOB, MOHITHIA,
OTHOIICHUI MEXy MOHATUAMU; GOPMYIUPOBATH ONPEIeNICHUs IOHATUI; YCTaHABIMBATh
CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIN, OCHOBAHUS [l 00001EHNs M CPaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

— BOCIPUHUMATh, OPMYIHPOBAThH U MPeoOPa30BBIBATH CYXKIACHUS: YTBEPAUTEIbHbBIC U
OTpuLaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

— BBISBJIATh MaTeMaTUYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNs B (DakTax, TaHHBIX,
HaOJIIOJICHUSX U YTBEPKACHUAX; TpeJylaraTb KPUTEPUH TSI BHISIBIICHUS] 3aKOHOMEPHOCTEN U
MPOTHUBOPECUHIA;

— Je€JaThb BBIBOJBI C UCITIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'IIOLIeHI/Iﬁ 10 aHaJIOTHH;

— pa3bupaTh A0Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKACHUN (IIPSIMbIE U OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEIbHO HECIIOKHBIE IOKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh crioco0 petieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BBIOHMpaTh HarboJiee MOIXOASIINN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciienoBarejbcKkue 1eHCTBHA:

— HCITOJIB30BAaTh BOIIPOCHI KaK HCCJIeI0BATEIbCKUI HWHCTPYMCHT IIO3HAHUA; CI)OpMyJIHpOBaTB BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpoOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMNBATh NCKOMOC U NAHHOC,
(I)OpMI/IpOBaTB THUIIOTE3Y, Apr'YMCHTHUPOBATL CBOIO IMO3UIIUIO, MHCHHC,

— TPOBOJMTH IO CAMOCTOSTEIILHO COCTABICHHOMY IJIaHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00bEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy CO0OIf;

— CaMOCTOATECIBHO (I)OpMyJIHpOBaTB O606H.ICHI/ISI W BBIBOJIBI ITO pE3YyJIbTaTaM HpOBCI[éHHOl"O
Ha6J'IIO,Z[eHI/I$I, HucciIca0Banus, OUCHUBATL JOCTOBECPHOCTL NNOJYYCHHLBIX PC3YJIbTATOB, BBIBOAOB U



0000I1IEHHI;

— IIPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC ITPOLICCCA, 4 TAKIKC BbIABUT'ATh MIPCAIIOJIOKCHUA O €TI0
Pa3BUTHUH B HOBBIX YCJIIOBUAX.

Paborta ¢ nndopmanmeii:

— BBIABJISITHD HEAOCTATOYHOCTHh U I/I36BITO‘-IHOCTB I/IH(bOpMaI_[I/II/I, JaHHBIX, H€O6XOI[I/IMBIX JJIA peIHeHI/ISI
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITHIO Pa3TMYHBIX
BUJIOB U (JOPM IIPEICTABICHHUS;

— BBIOMpaTh GPOpMY MpeaCTaBICHHUS WHGOPMAIIMH U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a41 CXEMaMH,
IyarpaMmmamu, HHOM rpa@ukoil 1 uX KOMOMHAIUSIMU;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPHSIM, ITPEITI0KEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuueepcanvhbie KOMMYHUKAMUBHBLE OCliCMEUs 00eCneuusaronm chopmupo8aHHOCHb COYUATbHBIX
HABLIKO8 00VYaAIOUUXCSL.

OO0menue:

— BOCIpHHUMATh U q)OpMy.TIHpOBaTI) CYXXICHHA B COOTBETCTBHUH C YCIIOBUAMHU U LETIAMU O6HICHI/I$[;
SICHO, TOYHO, T'PAMOTHO BBIpaXKaTb CBOIO TOUKY 3pC€HUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh

MOACHCHUA 110 X0y PCIICHUA 3ala4i, KOMMCHTHPOBATH HOHy‘IeHHBIfI PE3YIbTAT,

— B X0JI¢ 0OCYXKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKIa€MOM TEMBbI, IPOOJIEMBI, peraeMoit
3aJ]auu, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISATH CBOH CYXKICHUS C
CYXIICHUSIMH PYTUX YYaCTHUKOB JHMAI0OTa, OOHAPYKMBATh Pa3IMYKMe U CXOJCTBO TIO3HIIUI; B
KOPPEKTHOH opme (GopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

— MPENCTAaBIATh Pe3yabTaThl PEIICHU 3a/1a4H, YKCIIEPUMEHTA, UCCIEA0BAHUS, TIPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (GOpMAT BBICTYIICHUS C YUETOM 3a]a4 MPe3eHTAIMU U 0COOCHHOCTEH
ayJTUTOPHUH.

CoTpyaHunyecTno:

— IIOHUMAThb U UCIIOJIb30BAaTh IPCUMYILCCTBA KOMAaHJIHOM 1 HHHHBHHY&HBHOﬁ pa6OTBI IIpHu PpCUHICHHUHA
y‘le6HI>IX MaTCMAaTHYCCKHUX 3aJa4,

— MNPUHUMATH LEIb COBMECTHOMN JESITeNbHOCTH, INIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboTHl,
pacnpenensiTs BUIbl paboT, TOroBapuBaThCs, 0OCYKIATh MPOIIECC U Pe3ylbTaT paboThl; 060011aTh
MHEHUS HECKOJIbKHX JIFOJIEH;

— Y4acTBOBATb B IPYIIOBBIX (hopMax paboTel (00CYXIeHHsI, 0OMEH MHEHHSIMH, MO3TOBBIE LITYPMBI U
p.);

— BBbIIIOJHATE CBOIO 4aCThb pa6OTLI " KOOPAWHHUPOBATH CBOU JIEHCTBHS C APYTUMH YJICHAMH KOMAH/BbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT O KPUTEPHUAM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHSL.

3) Vuusepcanvuvie pecynsamugnule Oelicmaus 06ecneyusarom GopmMuposanue cCMblci08biX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

CaMOCTOATCIIbHO COCTABJIATH IJIaH, aJITOPUTM PCHICHUA 3a1a4U (I/I.HI/I €ro ‘-IaCTb), BBI6I/IpaTB croco0



pereHus ¢ y4éTOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEHICHUH C y4ETOM HOBOM MH(pOpPMALINH.

CaMOKOHTPOJIb:

— BJAJACTH crocoboamMu CaMOITPOBEPKH, CAMOKOHTPOJIA IMMPpOoLecCa U pe3yjibTaTa pCUICHUA

MaTeMaTHUYEeCKOM 3ada4Hu;

— IPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI B

JACATCIBHOCTh HA OCHOBEC HOBBIX O6CTO$ITGJII>CTB, HaﬁILGHHLIX OIHI/I6OK, BBISIBJICHHBIX pr1IHOCT€fI;

— OLCHUBATb COOTBCTCTBUEC PEC3yJibTaTa ACATCIILHOCTH IIOCTaBJICHHOM CJIn U YCIIOBUSAM, OOBIACHATH
IMPHUYUHBI JOCTHIKCHUA WJIIN HCAOCTHIKCHHA LCIIN, HAXOUTh OHII/I6Ky, JaBaTb OLICHKY HpI/IO6peTéHHOMy

OTIBITY.

MNPEAMETHBIE PE3YJIbTATHI

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS paboueli MporpaMMbl IO MaTeMaTHKE MpPEeACTaBIEHbI B Kypce
«Maremarukay» 6 kinacc. Pa3BuTre J0rnueckux HpeHCTaBHGHI/Iﬁ 1 HABBIKOB JIOTUYCCKOT'O MBIIIJICHUA
OCYIIECTBIIACTCA HAa MPOTSHHKCHHUU BCEX JICT O6yquH${ B OCHOBHO IIIKOJIE.

OcBoenune yueOHOTO Kypca «MareMaTtnka» B 6 KIacC OCHOBHOM IIKOJIBI IOJDKHO 00ecrieuynBaTh
AOCTHIKCHUC CIICAYIOIIUX MMPCIMETHBIX O6paSOBaTe.]'H)HBIX PE3YIBTATOB:

YucJia 1 BLIYUCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUAAMHU YHCE U CIIOCOOAMU MX 3aIlUCH,
MePeXO0IUTh (€ciu ATO BO3MOKHO) OT OJAHOM (OpMBI 3amucy yucia K Apyroil. CpaBHUBATH U YIOPSI0UYMBATH
Lenble Yrucia, 0ObIKHOBEHHBIE U IECATUYHBIE ApOOU, CPAaBHUBATH YHCIIA OJJHOTO U Pa3HBIX 3HAKOB.
BoInonHATh, coyerast ycTHbIE M MUCbMEHHBIE TPUEMBI, apu(MeTHUYeCcKe IEHCTBUS C HATYPAIbHBIMU U
LEIBIMU YHCTIaMH, OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YycliaMy. BbIUMCIISTH 3HaU€HUS! YMCIIOBBIX BBIPAXKEHUH, BBIIOJIHATH MPUKUAKY U OLICHKY pe3yibTara
BBIYKCIICHUI; BBIIIOJIHATH IPE0Opa30BaHUs YHCIOBBIX BBIPAKEHUN HA OCHOBE CBOMCTB apU(PMETHUUECKUX
neiictBuii. COOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSMOM C COOTBETCTBYIOIIMM €i YHCIIOM U M300paXkaTh
Yyclia TOUKaMH Ha KOOPAMHATHOM MPSAMOM, HaX0UTh MOAYIb yKciia. COOTHOCUTH TOUKH B NMPSMOYT OJIBHOU
CHUCTEME KOOPJMHAT C KOOpAUHATAMH 3TOU TOUKH. OKPYIIIATH LieJble YKCIa U IECATHYHbIE P00, HAXOIUTh
MPUOIMHKEHUS] YUCEIL.

YucJioBble U OYKBEHHbIE BbIPAKEHUS

ITonumats u YHOTpe6J'I$ITB TCPMHUHBI, CBA3AHHBIC C 3aIlIMCHIO CTCIICHH YU CJId, HAXOOUTb KBaApaT U Ky'6
4quciia, BBIYUCIATh 3HAYCHUA YU CIOBBIX BBIpa)KCHHﬁ, CoACPIKaUX CTCIICHU. ITons30BaThbCs IIpU3HaKaMH
ACJTINMOCTH, paCKIIaAbIBaTh HATYPAJIIbHBIC YHCJIA HA ITPOCTBIC MHOXKUTCIIN. ITonb3oBaThCs MaCH_ITa6OM,
COCTaBJIATH MPOTIOPLIUH U OTHOLLICHHA. Hcnonws3oBaTh 6YKBH JJIsL 0003HAYCHUS YUCET IIpu 3aIlucu
MaTeMaTU4YCCKUX BBIpa)KeHI/II\/'I, COCTaBJIATH 6y1(BeHHLIe BBIPAKCHUSA U (bOpMy.]'IBI, HaXOdWTb 3HAYCHUA
6YKB6HHI>IX BBIpa)KeHPIfI, OCYHICCTBJIAA HeO6XOI[I/IMLIe NOACTAaHOBKH U Hp606p830BaHI/I$I. Haxoaute
HEU3BECTHBIM KOMIIOHEHT PpaBCHCTBA.

Pelnenue TeKCTOBBIX 3a7a4

PemaTe MHOTOIIArOBbIE TEKCTOBBIC 3aa4H apI/I(I)MeTI/I‘-IeCKI/IM crocobom. Pemath 3aJa4u, CBA3aHHBIC C
OTHOIICHUEM, MPOTTIOPIIMOHAJIBHOCTBIO BCIIMYNH, IIPOLUCHTAMU,; PCIIATh TPU OCHOBHBIC 3aJa4X HaA )lpOGI/I n
MPOLCHTHI. Pemiats 3aaa4uu, COACPIKAIINEC 3aBUCUMOCTH, CBA3BIBAIONINEC BEJIMYUHBI: CKOPOCTh, BpCMH,
pacCcTosAHuC, HC€HA, KOJIMIYCCTBO, CTOMMOCTD; IPOU3BOAUTCIIBHOCTDL, BPEMA, 00bEMa pa6OTBI, HCIIOJIb3Y
apI/I(bMeTI/IquKI/Ie I[eﬁCTBPIH, OLCHKY, IPUKHUIKY; MTOJB30BATLCA CAMHUIIAMU U3MCPCHUA COOTBCTCTBYIOIIIUX



BenuuH. COCTaBIATh OYKBEHHBIEC BBIPAXKECHUS 110 YCIOBHIO 331a4u. M3BiekaTs nHpopManuio,
MPEJCTABICHHYIO B TA0IUIaX, HA JIMHEHHOH, CTOJI0YAaTO# MM KPYroBO# TuarpaMMax, MHTEPIPETHPOBATh
MpeJCTaBJICHHbIEC JaHHbIC, UCIOIb30BATh JaHHBIC MPU pelIeHUH 3a1a4. [IpeacraBisaTe nHGOpMALIKIO C

MTOMOIIBI0 TAOIUI], TUHEWHON M CTOI0YATON AUarpaMm.

Harasignas reomMeTpust

[TpuBoAMTH IPUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUPA, IMEIOUINX (OPMY H3yIEHHBIX T€OMETPHUECKIX
IUIOCKHUX M MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U CUMMETPUYHBIX puryp. M300paxars ¢ noMoIbio
LUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA Ha HEJIMHOBAHHOW U KJI€TYaTOW Oymare U3y4eHHbIE IIOCKUE
reoMeTpruIecKkue GUrypsl M KOHQUTYpaIuy, CAMMETpUYHbIe GUTypsl. [101630BaTHCS reOMETPUIECKUMU
MOHATUSIMU: PaBEHCTBO (PUTyp, CUMMETPUS; UCIOIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh
CUMMETPUH, HEHTP cuMMeTpuH. HaxoauThs BENMYMHBI YIJIOB U3MEPEHUEM € TIOMOIIBIO TPAHCIIOPTHPA,
CTPOMTH YIJIbl 33JaHHOM BEJIMYMHBI, 0JIb30BATHCS MPH PEIICHUH 3a]a4 IpajyCHON MEPOH YIJIOB;
pacro3HaBaTh Ha 4epTekax OCTPBIN, IPSIMOU, pa3BEPHYTHIM U TYIOM YIUIbI. BEIYMCIIATE IIMHY JJOMaHOM,
IIEPUMETP MHOTOYTIOJIBHUKA, II0JIb30BAThCS EAMHULIAMU U3MEPEHHUS JUTUHBL, BBIPAXKaTh OJTHU €UHULIbI
M3MEPEHUS JUIMHBI yepe3 apyrue. HaxoauTe, uCnosnb3ys 4epTEKHbIE HHCTPYMEHTHI, PACCTOSTHUS: MEXIY
IBYMsI TOYKaMH, OT TOUKH JI0 IPSMOM, JUTMHY ITYTH Ha KBaJpaTHOM ceTke. BbranucisaTe miomans Guryp,
COCTaBJIEHHBIX U3 MPSIMOYIOJbHUKOB, UCIOIb30BaTh pa30MEHNE Ha MIPSMOYTOJIbHUKY, Ha paBHbIE (PUTYPHI,
JOCTPanBaHUE 10 NIPSIMOYIOJIbHUKA; TI0JIb30BATHCS OCHOBHBIMM €IMHUALIAMH U3MEPEHUS TUIOIIAU; BBIPAXKaTh
OJIHU €IMHHUILIBI U3MEPEHUs TUIONIa U Yepe3 Apyrue. Pacno3HaBaTh Ha MOAETAX U U300paKEHUSIX TUPAMULY,
KOHYC, HWIMH/JIP, UCII0JIb30BAaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.
N3obpaxaTh Ha KJIeT4aTO# Oymare MpsMOYroJIbHBIN Mapajuiesenumnes. Beraucasate 00bEM PsSIMOYT0JILHOTO
napajesenunea, Kyoa, ojb30BaTbCsi OCHOBHBIMU €AMHUIIAMU U3MEPEHUs 00bEMA; BBIPAXKaTh OJTHU
€IMHUILIBI U3MEpeHHs 00bEMa uepe3 Apyrue. Pemars HeCno)KHble 3aJa4ul Ha HaXO0KJIEHUE T€OMETPUUECKUX
BEJIMYHH B ITPAKTUYECKHUX CUTYaLUsX.



TEMATHYECKOE IINTAHUPOBAHHUE

[PH PELICHUH 3a/1a4.;
TIprMeHSTh anropuTMbI BBIYUCIICHHS HAHOOJIBIIET0 00IIEro AeTUTENs i HAUMEHBIIEro 001Iero
KPaTHOTO JIBYX YHCEJ, JITOPUTM Pa3JI0KEHHS YHClIa Ha IPOCThIE MHOXKHUTEIH. ;

HccnenoBars ycnoBus feauMocTi Ha 4 u 6. ;

Hccnenosare, 006cyxaarh, GOpMyIHPOBATH H 0OOCHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
MPOU3BEIEHUS: IBYX YETHBIX YHCEII, IBYX HEUETHBIX UHCIIE, YETHOTO U HEUETHOT O YUCEIL.;
HccnenoBars CBOHCTBA ISIUMOCTH CYyMMBbI M IIPOM3BEACHHS YHCEIL.;

TIpuBOANTH IPHMEPHI YHCEI C 3a]AHHBIMH CBOMCTBAMH, PACIIO3HABATH BEPHBIC U HEBEPHbIC
YTBEPXKICHHS O CBOMCTBAX YUCEI, ONPOBEPraTh HEBEPHbIC YTBEPHKACHHUS C MOMOIIBIO
KOHTPIPHUMEPOB.;

KoucTpynpoBats MaTeMaTHUYECKHE MIPEATOKECHUS C TTOMOIIBIO CBA30K «H», CHIH», KECIH. ..,
TO...».;

Perrath TEKCTOBBIC 331241, BKIIFOYAOIIHME MOHSITHS ASTUMOCTH, apH(PMETHISCKUM CITOCOO0OM,
HCIIOIb30BATh MepeOOp BCEX BO3ZMOKHBIX BAPHAHTOB.;

MonenupoBaTh X0/ PEIICHHUs 331a4H C TOMOIIBI PHCYHKA, CXEMBbI, TAOIHIIBL.;

TIpuBOANTH, pa30HUpaTh, OLEHUBATH PA3IHYHBIC PEIICHHS, 3AMCH PEIICHHUI TEKCTOBBIX 3a/a4.;
Kpurnuecku o1ieHUBATh MONTYYCHHBIN PE3yIbTaT, HAXOAUTh OMINOKH, OCYIIECTBIAThH
CaMOKOHTPOJIb, TPOBEPSIst OTBET HA COOTBETCTBHE YCIIOBHUIO;

BrimonusTh apudmMeTrHueckue AeiCTBHS ¢ MHOTO3HAYHBIMH HATYPaIbHBIMH YHCIAMH,
HAXOJIUTh 3HAUCHHUS YMCIOBBIX BBIPAXKECHHH CO CKOOKAaMH U 6€3 CKOOOK; BBIYHCIISATH 3HAYCHUS
BBIPAXEHUH, COMEPKAIUX CTCICHH. ;

BhIMOMHATH MPUKUKY U OLCHKY 3HAYCHHUIT YHCIOBBIX BBIPAXKECHHH, IPUMEHSTh IPUEMBI
MPOBEPKHU Pe3yiIbTaTa. ;

Vcrionb30Bath MpH BHIYUCICHHUSX IEPEMECTUTEIBHOE M COUCTATEIHHOE CBOMCTBA CIOKEHHS H
YMHOXEHHSI, PaCIpeIeIUTeIbHOE CBOHCTBO YMHOXEHHUS OTHOCHTEIBHO CIIOXKEHHSI, CBOMCTBA
apudMeTHIECKUX IeHCTBUIL.;

Ne HanmeHnoBanue pa3aejioB U TeM KoanuecTBo yacoB Jara Buabl qeATeIbHOCTH Buanbl, DJIeKTPOHHBbIE
n/n | mporpaMMsl H3yYeHHus (opmbr (uudposrie)
BCero | KOHTPOJIbHbIE | MPaKTHYeCKHe KOHTPOJISI o0pa3oBaTesibHbIC
padoThI padoThI pecypebt
Paznen 1. Hatypaasnbie unca. JeiicTBHs ¢ HATYPATbLHBIMH YHCIAMH
1.1. | Apudmernueckue aeiicTBus ¢ 5 HccenoBaTh YMCIIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTE YHCIIOBBIE AKCIIEPHMEHTHI, BHIIBUTATh U IMuceMeHHBIH https://resh.edu.ru/
MHOTI'03HAYHBIMHI HAaTypaIbHBIMH 000CHOBBIBATh TUITOTE3HI.; KOHTPOJIb;
YHCITAMH. Hccnenosare, 06cyxaath, GOpMyIHpOBaTh U 0OOCHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
MPOM3BEJCHHS: ABYX YETHBIX YHCEI, IBYX HEUETHBIX YUCIIe, YETHOTO U HEUETHOr O YUCEIL.;
KoHcTpynpoBaTh MaTeMaTHUECKHE TPEATIOKEHHS C TOMOIIBIO CBA30K «H», KHIIN», KECIH. ..,
TO...».;
ITpuBOIUTE, pa30MpaTh, OLICHHBATH Pa3IMYHbBIC PEIICHNUS, 3aITICH PEIICHUH TEKCTOBBIX 3a/1ay.;
Beimonuarte apudmernyeckue AeiicTBUS ¢ MHOTO3HAYHBIMU HATYPaJIbHBIMH YHCIIAMH,
HAaXOJMTh 3HAUEHHs YUCIIOBBIX BEIPAXKCHHUIT CO CKOOKaMU U 0€3 CKOOOK; BHIYUCISATH 3HAUCHUS
BBIPAXKEHHH, COIEPIKAIINX CTEICHHU. |
1.2. | YucnoBbie BBIpaXKeHHs, TTOPSIOK 4 HccnenoBarh 4NCIOBBIC 3aKOHOMEPHOCTH, IIPOBOJANTH YHCIOBBIE YKCIIEPUMEHTHI, BBIIBUTATH H YcrHerit https://resh.edu.ru/
JIeHCTBUIL, NCITOIb30BAHHE CKOOOK. 000CHOBBIBATh TUITOTE3HI.; orpoc;
DopMyIUpPOBATh ONpPEAENEHHs JAEIUTENS U KPATHOT0, HaMOOIBIIEro OOIIEro JeaUTeNs U ITucemenHpIit
HaMMEHBIIEro 001Iero KPaTHOro, IPOCTOro H COCTaBHOI'0 YHCEJT; HCIIONIb30BaTh 3TH IOHATHS KOHTPOJIb;




1.3.

OxpyriieHne HaTypajbHbIX YHUCEI.

DopMyIupOBaTH ONPEEIICHHS JSIUTEINIS M KPAaTHOr0, HanOOJIbIIEro 00IIero AeIUTENIS U
HaMMEHbIIIEro 00IIero KpaTHOro, IPOCTOTr0 U COCTAaBHOT'O YUCEJI; HCIOIb30BaTh 3TH MOHSITHUS
NIpH pelICHUH 3a]ad.;

IIpuMeHATH anropuTMBI BBIYHCIICHHS HAaHOOIBIIEr0 O0IIEro JeIUTeNs U HAUMEHBIIET0 00IIero
KpPaTHOT'O JIBYX YHCEJI, AITOPUTM Pa3I0KEHUS YHCIIA Ha IPOCTHIE MHOXHUTEH. ;

HccnenoBarh ycnoBus neauMocTi Ha4 u 6. ;

[MuceMeHHbBIH
KOHTPOJIb;

https://resh.edu.ru/

1.4.

JlennTenn M KpaTHBIE 4HCIIa; HANOOIBIINH
0o01Iuii 1euTesh U HauMeHblee obiiee
KpaTHOe

DopMyIUpOBaTH ONPENEIICHHS JSIUTEINS M KPATHOr0, HanOOJIbIIEro 00Iero AeIUTeNs U
HaMMEHBIIIEro 00Iero KpaTHOro, IPOCTOTO U COCTABHOI'O YUCEJI; HCIIOIb30BaTh AT MOHSITHUS
NpH pelIeHUH 3a]ad.;

[TpuMeHSTH aIrOpUTMBI BBIYUCIICHHS HANOOJIBIIEro 0OLIero AeIUTEN s M HaHMEHBIIEero 001Iero
KpPaTHOT'O JIBYX YU CEJI, AITOPUTM Pa3JI0KEHUs YHCJIAa Ha IPOCTHIE MHOXHTEIH. ;

HccnenoBaTh ycnoBus 1eauMocTH Ha 4 n 6. ;

Ycerubiii
o1poc;
[TucemenHbIf
KOHTPOJIb;

1.5.

Paznoxenue uncia Ha IIPOCTHIC
MHOXKHUTECIIA.

HccenoBaTh CBOICTBA I€IMMOCTH CyMMBI M IPOM3BEICHUS YHCEIL.;

ITpuBOIUTE MPHMEPHI YHCEJI C 3aJaHHBIMU CBOHCTBAMH, PACIIO3HABATH BEPHBIC H HEBEPHBIC
YTBEPKJICHHS O CBOMCTBAX YHCEI, OIPOBEPraTh HEBEPHbBIC YTBEPKICHHUS C TIOMOIILIO
KOHTPIPUMEPOB.;

KoncTpynpoBaTh MaTeMaTH4YECKHE MPEIOKEHHS C TOMOIIBIO CBSI30K «H», KHIIH», «ECIH. ..,
TO...».;

Pemats TekcTOBBIC 3a1a4H, BKIIOUAIOIIHE TOHATHS AIUMOCTH, apH(PMETHIECKUM CITocoboMm,
MCIIOJIb30BaTh MTepebop BCEX BO3ZMOXKHBIX BAPHAHTOB.;

MozenupoBath X0/ pelIeH s 3aja4H ¢ TOMOIIBIO PHCYHKA, CXeMBbI, TAOJIUIIBL.;

TIpuBoANTH, pa30MpaTh, OLEHNBATH PA3INUHBIC PEIICHNUS, 3aIIUCH PEIICHU T TEKCTOBBIX 3a/1ay.;

YcerHbIin
oI1poc;
ITucemenHbIH
KOHTPOJIb;

1.6.

J1eMMOCTh CyMMBI U IIPOM3BEACHHS.

HcceaenoBarh CBOWCTBA ACIMMOCTH CYMMBI M IIPOU3BEACHHS YHCEIL.;

TIpuBOANTH MPUMEPHI YKCEJ C 3aJAHHBIMH CBOHCTBAMH, PaCIIO3HABATh BEPHBIE U HEBEPHBIE
YTBEPHKJEHUS O CBOHCTBAX YHCEJ, OPOBEPraTh HEBEPHBIC YTBEPKIACHHUS C TTOMOIIBIO
KOHTPHPUMEPOB.;

KoncTpynpoBaTh MaTeMaTH4YECKHE NTPEIOKEHHS C TOMOIIBIO CBSI30K «H», KHIIH», «ECIH. ..,
TO...».;

Perats TeKCTOBBIC 321241, BKIIOYAIOIIHE IOHATUS A€TUMOCTH, apH(PMETHISCKUM CIIocoO0M,
HCIIONIb30BATh EPeOOp BCEX BOSMOXKHBIX BAPUAHTOB.;

MogzenupoBath X0/ pelIeH s 3aja4H C TOMOIIbIO PHCYHKA, CXeMBbl, TAOIUIIbL.;

TIpuBoauTh, pa3oUpaTh, OLEHNBATH PA3INYHBIC PEIICHMUS, 3aIUCH PEIICHUIT TEKCTOBBIX 3a/1a4.;
Kpurnuecku o1eHUBATh MONYYSHHBIN Pe3yIbTaT, HAXOAUTh OMUOKHU, OCYIIECTBIATH
CaMOKOHTPOJIb, IPOBEPSIst OTBET HA COOTBETCTBHE YCIIOBHUIO;

BoinonuaTs apudmMernueckue AeiicTBUS ¢ MHOIO3HAYHBIMU HATYPaIbHBIMH YHCIAMH,
HAXOJHMTh 3HAYCHHUS YUCIIOBBIX BBIPAXKEHHH CO CKOOKaMHK 1 0€3 CKOOOK; BHIYUCIISTH 3HAUCHHS
BBIPAYKCHHUIT, COACPIKALIUX CTEIICHH. ;

BBINONHATE NPUKUIKY U OLIEHKY 3HAUYSHHU I YHCIOBBIX BHIPDAKEHU M, IPUMEHSATD IIPUEMBI
MPOBEPKH Pe3yabTaTa. |

YcrHblit
orpoc;
IMucemeHHbIH
KOHTPOJIb;

1.7.

Jlenenue ¢ OCTaTKOM.

TIpuBoanTH, pa3bupaTh, OLCHUBATH PA3INYHBIC PEIICHHUS, 3aIUCH PEIICHUIT TEKCTOBBIX 3a/a4.;
Kpurnuecku o1ieHUBATh MOJTyYCHHBIN Pe3yIbTaT, HAXOJUTH OMINOKH, OCYIIECTBIATh
CaMOKOHTPOJIIb, IPOBEPSs OTBET HA COOTBETCTBUE YCIOBHIO;

BoinonuaTe apudMeTnueckie AeiiCTBUS ¢ MHOTO3HAYHBIMU HATYPaIbHBIMH YHCIAMH,
HAaXOANTb 3HAYCHHS YHCIOBBIX BHIPAXKCHHI CO CKOOKaMU 1 6€3 CKOOOK; BEIMHUCIIATH 3HAYCHUS
BBIPa)KEHUH, COJEPKAIUX CTECICHHU. ;

BrImonHATS IPUKUAKY U OLIEHKY 3HAUEHHH YMCIOBBIX BBIPAXKCHUN, TPUMEHSTH IPUEMBI
TPOBEPKH Pe3yIbTaTa. |

YcrHblit
orpoc;
[MucemeHHbIH
KOHTPOJIb;

1.8.

Penrenne TeKCTOBBIX 3a1a4

PerraTe TeKCTOBBIE 3a/1aUH, BKJIFOYAIOIINE TOHIATHS JECIUMOCTH, apI/I(i)MCTI/I‘{ECKHM CHOC060M,
HCII0JIb30BATh HCpEﬁOp BCEX BO3MOXHBIX BAPUAHTOB.;

MOI[CJIHpOBaTL X0 pemeHU 3a1a4y C IOMOINBIO PUCYHKA, CXEMBI, TaﬁHI/IHLI.;

HpHBOHHTL, pa36npaT1>, OLCHUBATH Pa3JINYHBIC PCUICHU S, 3aIIUCU pCH.ICHHfI TEKCTOBLIX 3a44a4.,

VcrHblit
orpoc;
[MucemeHHBIH
KOHTPOJIb;
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Paznen 2. Harssianas reomerpus. IIpsivble HA IJIOCKOCTH

2.1. | IlepneHauKy/ISpHbIC IPSIMBIC. 2 PacmosnaBaTh Ha yepTexkax, pUCYHKaX ClIydad B3aMMHOTO PACIOJI0KEHUS JIBYX MPSIMBIX.; VerHblii
M306paars ¢ TOMOMIBIO YePTEKHBIX HHCTPYMEHTOB Ha HETMHOBAHHOI M KileTyaTol Oymare orpoc;
JIBE TIepeceKaloliecs NpsMble, IBE apaulesibHbIe MPIMBbIE, CTPOHTD NPSIMYIO, IMuceMeHHBIH
NepHeHNKYISPHYIO JaHHOM. ; KOHTPOJIb;

[TpuBOIUTH NPHMEPHI TAPAIUIEIBHOCTH U EPIEHANKYISPHOCTH IPSIMBIX B IIPOCTPAHCTBE.;
Pacmo3HaBaTh B MHOTOYT'OJIBHUKAX IIEPIICH JUKYJISIPHBIC U TapaJlle]IbHbIE CTOPOHEL. ;
N306pakaTh MHOTOYT'OJIBHUKH C NapauIeIbHBIMH, NEPICHANKYISIPHBIMU CTOPOHAMHL.
HaxonuTh paccTostHHe MEXIY IBYMS TOYKaMH, OT TOYKH 10 MPSIMOIL, JUIMHY IIyTH HA
KBaJIPaTHOW CETKE, B TOM YHUCJIC HCIIONB3Ys HH(POBBIE PeCypCHI;

2.2. | MapaenbHbIe PsIMBIE. 1 Pacro3HaBaTh Ha YepTekax, PUCYHKaX CIydad B3aMMHOT'O PACIIONOKEHHS ABYX MPSAMBIX.; VerHbli
HN3006paxaTh ¢ MOMOIIIO YePTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHOM 1 KieTyaToif Oymare orpoc;
JIBE TIepeceKaloliecs MpsMble, IBe apauleNIbHbIe MPSIMBIE, CTPOHTD NPSIMYIO, ITnceMenHbIit
NepIEeHNKYISPHYIO JaHHOM. ; KOHTPOJIb;

TIpuBOANTH TPHMEPHI APAJIICIBHOCTH M MIEPISHANKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE. ;
Pacno3HaBaTh B MHOTOYTOJIbHUKAX HEPICHIUKYISIPHBIEC U TapajielibHble CTOPOHBI. ;
M300paxaTh MHOTOYTOJIBHUKH € Hapajie]bHBIMU, IEPIEHAUKYISIPHBIMUA CTOPOHAMH. ;
HaxoauTpb paccTosiHue MeXy IByMs TOYKaMH, OT TOYKHU IO MPSIMOH, JUIMHY NTyTH Ha
KBaJIpaTHOM CEeTKEe, B TOM YHCIIE UCIIOIb3Ys HU(POBBIE PECYPCHI;

2.3. | PaccrosiHue Mexy ABYMs TOYKAMH, OT 2 Pacrno3naBaTh Ha YepTexkax, PUCYHKAX Cllydau B3aMMHOTO PAcIOI0KEHHUS JIBYX MPSIMBIX.; Ycrubrit
TOYKHU 10 NPSIMO, UTMHA ITYTH Ha M300paxkarh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHOM U KJIeTYaTON Oymare onpoc;
KBaJpaTHOII ceTke. JIBE TIepeCeKaloIHecs MpsMbIe, IBE apaulelIbHbIe MPIMBbIC, CTPOHTD NPSIMYIO, ITuchMeHHBIH

HepreHANKYIIPHYIO TaHHOIA. | KOHTPOJIb;

IIpuBoOANTH NpHMEPHI NAPaIEIbHOCTH U IEPIEHANKYIAPHOCTH NPSAMbIX B IPOCTPAHCTBE.;
Pacno3naBaTh B MHOIOYroJdbHMKaX NEePIEHIUKYISPHBIE U ITapaelibHble CTOPOHBI. ;
M306paxaTh MHOrOYTrOJIbHUKH C HapauiebHBIMHU, EPISHAUKYJIAPHBIMH CTOPOHAMU. |
Haxoauts paccrosiHue Mex1y JByMs TOYKaMH, OT TOYKHU A0 NPSAMOH, JIMHY IIyTH Ha
KBaJPaTHOM CETKe, B TOM YHCJIE HCIOIb3Ys LU(PPOBBIE PECYpPChI;

2.4, | TIpumepsl IPSMBIX B IPOCTPAHCTBE 2 Pacrno3HaBaTh Ha YepTexkax, PUCYHKAX ClIydad B3aMMHOTO PACIOI0KEHHUS JBYX MPSIMBIX.; Ycerubrit
M300paxkarh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHOM U KJIeTYaTON Oymare o1poc;
JIB€ IepeceKaromuecs npsMble, JBE NapauleNbHble NPSIMbIE, CTPOUTH IPAMYIO, ITuchMeHHBIH
NMEePHCHANKYISIPHYIO TaHHOM. ; KOHTPOJIb;

IIpuBOANTH MpHMEPHI APAIEIBHOCTH U NIEPIIEHANKYIIPHOCTH MPSIMbIX B IPOCTPAHCTBE.;
Pacno3naBaTh B MHOTOYroJdbHHMKAX HEPIEHIUKYISIPHBIE U TapaiielbHble CTOPOHBI. ;
M300paxaTh MHOTOYTOJIbHUKH C MapajlIebHBIMHU, IEPICHAUKYISPHBIMHE CTOPOHAMH. |
Haxoauts paccTosHue MeX1y AByMs TOUKaMU, OT TOYKHU A0 NPSAMOH, JIUHY IIyTH Ha
KBaJPaTHOM CETKe, B TOM YHCJIE HCIOIb3Ys LU(POBBIE PECYpPCHI;
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Paznen 3. Apo6u

3.1. OObIKHOBEHHAS IPOOH, OCHOBHOE 3 VcTHbIi
CBOUCTBO ApoOH, COKpameHHE APOOEH. orpoc;
KonTtponpnas

pabora;




3.2.

CpaBHEHHE U yIIOPsI0OYHBaHIE IPOOCii.

VerHblii
onpoc;
IMpaxTnyeckas
pabora;

3.3.

JlecsiTudHbIe pOOU U METPHYECKAS
cucreMa Mep.

VYcTHbri
o1poc;
[TucermenHbIH
KOHTPOJIb;

3.4.

Apudmernyeckne AeHCTBUS C
OOBIKHOBEHHBIMHU H JIECATHYHBIMHI
JPOOSIMH.

Ycerubiii
oI1poc;
[TuceMeHHBbIi
KOHTPOJIb;

3.5.

OTHOILICHHE.

YcrHbiin
oI1poc;
[TuceMeHHBbIH
KOHTPOJIb;

3.6.

JlesieHue B JaHHOM OTHOILICHUU.

VcTHbIi
o1poc;
ITucemMeHHbI N
KOHTPOJIb;

3.7.

MacTal, nponopus.

YcerHblit
orpoc;
IMucemeHHbIH
KOHTPOJIb;

3.8.

IlonsaTue npoueHTa.

YcrHblit
orpoc;
[MucemeHHbIH
KOHTPOJIb;

3.9.

Brrunciaenune npoueHTa oT BEIHUYUHBI U
BEJMYHUHBI 110 €€ MPOLEHTY.

YcrHblit
orpoc;
[MucemeHHbIH
KOHTPOJIb;

3.10.

Pelienune TEKCTOBBIX 3a/1a4, CO JAePKALIUX
JpOOH U TPOLICHTHI.

YcrHblit
orpoc;
[MucemeHHbIH
KOHTPOJIb;

3.11.

IIpaktnueckas padora « OTHOLIECHHE
JUIHHBI OKPY)KHOCTH K €€ THaMeTpy»

YcrHblit
orpoc;
[MucemeHHbIH
KOHTPOJIb;

Hroro no paszgeny:

32

Paznen 4. Harasignas reomerpusi. CumMmerpust




4.1. | OceBas cUMMeETpHSL. PacnosnaBaTh Ha yepTexkax U n300paxkeHUAX, H300pakaTh OT PyKH, CTPOMThH C IOMOIIBIO VerHblii
HMHCTPYMEHTOB QUTYPY (OTPE30K, IOMaHYIO, TPEYT OIBHHUK, IPIMOYTOIbHUK, OKPYXKHOCTB), orpoc;
CHMMETPHUYHYIO JTAHHOH OTHOCHTEIBHO NPSMOH, TOUKH.; ITuceMenHsIit
HaxoauTs mpuMeps! CHUMMETPHH B OKPYIKaIOIEM MHpE.; KOHTPOJIb;
MonenupoBats u3 Oymaru qBe GUrypbl, CAMMETPUYHBIE OTHOCUTEIBHO IPSMON.;
KoHcTpyHnpoBaTh reoMeTpru4ecknue KOH(GUIypauy, HCI0Ib3ys CBOHCTBO CHMMETPHH, B TOM
4HCJIe C TTOMOIIbI0 IH(POBBIX PECYPCOB.;
HccnenoBath CBONCTBA H3YyYEHHBIX QUTYp, CBA3aHHBIE C CHMMETPHEH, HCIIOIb3Ys.
JKCIIEPUMEHT, HabII0IeHHe, MOJIeIMPOBaHHE. ;
OOO0CHOBBIBATbH, OIIPOBEPraTh C IOMOIIbIO KOHTPIIPUMEPOB YTBEPXKICHHUS O CHMMETPHH QUTYD;
4.2. | LentpanbHast CHMMETpUSI. HaxoauTh mpuMepbl CHMMETPHH B OKPYXKAIOLIEM MUDE.; VYcrHbli
MozenupoBars u3 Oymaru ase GUTypbl, CHMMETPHYHBIE OTHOCHTEIBHO MPSIMOIL.; orpoc;
KoHcTpyHpoBaTh reOMeTpruYecKne KOHGHUTYpaIuH, HCIIOIb3YsI CBOHCTBO CHMMETPHH, B TOM ITuceMeHHbIi
4HCJIe ¢ TTOMOIIbI0 IH(POBBIX PECYPCOB.; KOHTPOJIb;
HccnenoBath CBONCTBA H3YYEHHBIX QUTYp, CBA3aHHBIC C CHMMETPHEH, HCITOIb3YS.
HKCIEPUMEHT, HAa0JII0IeHHE, MOJICTNPOBAHHE.
OO0O0CHOBBIBATbH, OIIPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB YTBEPKICHHUS O CHMMETPHH GUTYD;
4.3. | IloctpoeHHne CHMMETPUYHBIX GUTYP. MonenupoBath U3 Oymaru B¢ GUTypbl, CHAMMETPUYHBIC OTHOCHTEIBHO IIPSMON.; VerHblit
KoucTpynpoBats reoMmeTpryeckue KOHGUTypamnnuu, UCIONIb3Ys CBOHCTBO CHMMETPHH, B TOM orpoc;
YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB.; ITucemeHHbIH
HccnenoBarh cBoiicTBa M3yYSHHBIX QUTYD, CBSI3aHHBIE C CHMMETPUEHi, UCITONB3YS KOHTPOJIb;
JKCIIEPUMEHT, HabII0IeHHEe, MOJIEINPOBAHHE. ;
OOGO0CHOBBIBATH, ONPOBEPraTh C IOMOI[bIO KOHTPIPHMEPOB YTBEPXKIACHHUS O CAMMETpHH Guryp;
4.4. | Ipakruyeckas padora «Oceas KoucTpyrpoBats reoMmeTpryeckre KOHGUTypamnuu, HCIONIb3ys CBOHCTBO CHMMETPHH, B TOM Vet
CHMMETPHSD). YHCIIe C TOMOIIBIO HU(POBBIX PECYPCOB.; orpoc;
HccnenoBarh cBoiicTBa M3yYSHHBIX QUTYD, CBSI3aHHBIC C CHMMETPHUEHi, UCTIONB3YS IMucemeHHbIH
9KCIIEPUMEHT, HaOII0IeHHEe, MOJIEINPOBAHHE. ; KOHTPOJIb;
OOGOCHOBBIBATH, ONPOBEPraTh C IOMOII[bI0 KOHTPIPHMEPOB yTBEPXKIACHHUS O CUMMETpHH uryp;
4.5. | CummeTpus B mpocTpaHCTBE HccnenoBarp cBoiicTBA M3YyYCHHBIX QUTYD, CBSI3aHHBIC C CHMMETPHEHl, HCTIONB3YS YcrHblit
9KCIIEPUMEHT, HaOII0AeHHEe, MO/IEINPOBAHHE. ; orpoc;
OO6GOCHOBBIBATH, ONPOBEPraTh C IOMOII[bI0 KOHTPIPUMEPOB yTBEPXKACHUS 0 cuMMeTpun Guryp; | ITucbMeHHbI#H
KOHTPOJIb;
Hroro no paszngemny:
Pa3aen 5. Boipaxkenusi ¢ 6ykBamu
5.1. | Ilpumenenue OyKB sl 3aMKUCH HMcnonp30BaTh OYKBBI 11 0003HAUCHU S YHCET, IPH 3a[IUCH MATEMAaTHYECKUX YTBEPIKACHUH, YcrHblit
MaTeMaTHYECKUX BBIPAKCHHH U COCTaBJIATh OYKBEHHbIE BBIPAKEHHS 110 YCIOBHIO 3aa4H.; orpoc;
MIpeI0KEeHU. HccnenoBarh HeCI0KHBIE YHCTOBBIE 3aKOHOMEPHOCTH, UCIOIb30BaTh OyKBBI IS HX 3aIIUCH.; IMucemeHHbIH
BbruucisTh 4uciIoBOE 3HaYCHHE OyKBEHHOTO BBIPAXKEHHS TPH 3aJaHHBIX 3HAUCHHIX OYKB.; KOHTPOJIb;
5.2. | BykBeHHBIC BBIPQXKCHUS U YUCIIOBBIC HccnenoBarh HECIIOKHBIC YUCIOBBIC 3aKOHOMEPHOCTH, HCIOIB30BaTh OYKBBI IS HX 3aIHCH.; Ycerubrit
MOJICTAHOBKH. BoruucisTh 4uciIoBOE 3HaYCHHE OYKBEHHOTO BBIPAXKEHHS ITPH 3aJaHHBIX 3HAUCHHIX OYKB.; orpoc;
[MucemeHHbIH

KOHTPOJIb;




5.3. | BykBeHHBIC paBeHCTBA, HAXOXK/JCHHE 2 BrraucnsaTs uncinoBoe 3HaueHHE OyKBEHHOT'O BEIPAXKECHHUS IIPH 3aJaHHBIX 3HAYCHUAX OYKB.; VYcTHbIi
HEU3BECTHOr0 KOMIIOHEHTA. 3anuceBaTh (GOPMYIIBI: IEpUMETPa U IUIOMIAAN NIPIMOYTOIbHUKA, KBAapaTa; JIMHBI orpoc;
OKPY>KHOCTH, IUIOIAH KPYyTa; BHIIOIHATH BEIYUCICHUS 110 3TUM (OpPMYJIaM.; [MuceMeHHbIH
CocTaBiarh (HOpPMYIIbl, BHIPAXKAIOLINE 3aBUCUMOCTH MEXIY BeIMYNHAMH: CKOPOCTh, BpeMs, KOHTPOJIb;
paccTosiHHe; [IeHa, KOJINYECTBO, CTOUMOCTD; IIPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM pabOTHI;
BBIIIOJIHATH BBIYMCICHHS 110 STUM (HOpMyJIaM.;
Haxoautb HEeN3BECTHBIH KOMIIOHEHT apH(METHIECKOT0 IeHCTBHS;
5.4. | ®opmyms 2 3anuceIBaTh GOPMyYIIBI: IEpUMETPa U IUIONIAAH IPSMOYTOJIbHIKA, KBapaTa; JJIMHBI YcTHbri
OKPY>KHOCTH, IUTOIIATH KPYTa; BEIIOJHATH BEIYUCIICHUS 110 STUM GOPMYIaM.; orpoc;
CocTaBiarh (HOpMYIIbl, BBIPAXKAIOIINE 3aBUCUMOCTH MEXIY BEJIMYNHAMU: CKOPOCTh, BpeMs, ITuceMeHHbBIH
paccTosiHHe; [IeHa, KOJINYECTBO, CTOUMOCTD; IIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI; KOHTPOJIb;
BBITIOJIHSATH BBIYMCIICHHS 110 STUM (HOpMyJIaM.;
HaxoauTh HEN3BECTHBIH KOMIIOHEHT apH(METHIECKOT0 JIeHCTBHS;
Htoro no pazaeny: 6
Pasnen 6. Harasanas reomerpusi. ®Urypbl Ha MJI0CKOCT
6.1. YeTbIpEXYToNbHUK, TPUMEPBI 2 M300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare ¢ HCIOJIb30BaHUEM YePTEKHBIX VcTHbi
YeTHIPEXYTOILHUKOB. MHCTPYMEHTOB YeThIPEXYTOJILHUKH C 3aJJaHHBIMH CBOICTBAMU: C apaJuIeIbHBIMH, orpoc;
HEePICHANKYISIPHBIMH, PABHBIMH CTOPOHAMH, IPSMBIMH YIJIaMU | JIP., PAaBHOOEIPEHHBIN ITucbMeHHBIH
TPEYTOJIbHUK. ; KOHTPOJIb;
TIpemnaraTs 1 00CyXAaTh CIIOCOOBI, AITOPUTMBI 110 CTPOCHHUSL.
6.2. | IIpstMOyroJbpHUK, KBaIpaT: CBOWCTBA 2 M300paxaTh Ha HEJIMHOBAHHOM U KJIETYATOW OyMare ¢ HCIOJIb30BaHUEM YePTEKHBIX Verublit
CTOPOH, YIJIOB, JIMaroHaJIel. HHCTPYMEHTOB YETBIPEXYTOJIbHUKHU C 3aJJaHHBIMU CBOWCTBAMMU: C ITapajlieIbHbIMU, onpoc;
NePICHANKYISIPHBIMH, PAaBHBIMHU CTOPOHAMH, IIPSMBIMH YIJIaMH | JIP., PAaBHOOCIPEHHbI IMucemeHHbIH
TPEYroJIbHUK. ; KOHTPOJIb;
TIpennarats 1 00Cy)XAaTh CIIOCOOBI, AITOPUTMBI 110 CTPOCHHUSL.
HccnenoBarp, HCHOb3Ys IKCIIEPUMEHT, HA0II0ICHUE, MOACIHPOBAaHUE, CBOIICTBA
MpsIMOYTOJIbHUKA, KBapaTa, pa30UBaTh Ha TPEYTrOJbHHUKH. |
OO00CHOBBIBATH, OIIPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPXKICHHUS O IPIMOYTOJIbHUKE,
KBaJpare, paclo3HaBaTh BEPHbIE 1 HEBEPHbIE YTBEPKICHHUSL.;
6.3. | U3mepenue yrios. 1 M3MepsTh U CTPOUTDH C TOMOLIBIO TPAHCIIOPTHPA YIJIbl, B TOM YHUCIIE B MHOTOYT OJIbHUKE, YcrHblit
CpaBHUBATh YIJIbl; PACIIO3HABATH OCTPbIE, IPSMBIE, TYNbl€, Pa3BEPHYTHIE YIIIBL.; 01poc;
[MucemeHHbIH
KOHTPOJIb;
6.4. | Buasl TpeyronbHUKOB. 2 Pacrno3HaBarp, H300paxarb OCTPOYTOJIBHBIN, MPSMOYTOIBHBIN, TYITOYTONbHBIH, YcrHblit
paBHOOCIPEHHBIN, PABHO CTOPOHHHI TPEYTOIbHHUKH.; o1poc;
[MucemeHHbIH
KOHTPOJIb;
6.5. | ITepumerp MHOrOYTONBHHKA. 1 Brruncnsars nepumMerp MHOTOyroidbHHKA, IOIAAb MHOTOYTOJIbHUKA Pa30HeHNEM Ha YcrHblit
OPSIMOYTOJIBHUKH, Ha PaBHBIC (PUTYPBI, HCIIOJIB30BATh METPUUECKHE CIHHULIBI H3MEPEHHS o1poc;
JUTUHBI U TUIOIIA/IH. ; [MucemeHHbIH
KOHTPOJIb;
6.6. | Inomans Gurypst. 1 Brrancniars nepumMerp MHOTOYrOdbHHKA, IIIOIAAb MHOTOYTOJIbHUKA Pa30HeHHEM Ha VcrHblit
MPSIMOYTOJIBHUKH, Ha PaBHBIC (DHI'YPBI, HCIIOIb30BAaTh METPHICCKUE €IUHUIIBI H3MEPEHUS orpoc;
JUTMHBI U TUIOIIAIH. | ITuceMeHHBIH

KOHTPOJIb;




6.7. | ®opmyJbl IEpEMETpa U IIOMALN 2 Brruncnars nepumMerp MHOTOYrOJIbHUKA, IO b MHOTOYTOJIbHUKA pa3OueHnEM Ha VerHblii
MPSAMOYTOJNBHHKA. NIPSAMOYTOJIHUKY, Ha paBHEIE QUTI'YDPBI, HCIIOIb30BAaTh METPHUECKUE €IMHUIBI U3MEPEHUS orpoc;
JUIMHBI U TITONIA N, IMuceMeHHbIH
Hcnons3oBars npubmimkéHHOe H3MEpEHHE JUINH | IIJI0NIa el Ha KiIeT4aToi Oymare, KOHTPOJIb;
npubIMKEHHOE U3MEPEHNE JUIMHBI OKPYKHOCTH, MJIOIAAN KPYTa;
6.8. | IIpubmuxEHHOE H3MEPEHNE MIIONIa N 1 Hcnonp3oBaTh MpubdIMKEHHOE H3MEPEHNE JUTHH U IUIOMIa/iel Ha KiieTuaToi 6ymare, Verublii
duryp. npuOIMKEHHOE U3MEPEHNE JUIMHBI OKPYKHOCTH, MJIOIAAN KPYTa; orpoc;
ITucemenHbIi
KOHTPOJIb;
6.9. | Ilpakruueckas pabora «Ilnomans kpyra» | 2 PacnioznaBaTh, H306paxarh OCTPOYTOIBHBIH, IPAMOYTOIbHBIH, TYNOYTONbHBIH, Verublii
paBHOOEIPEHHBIH, PABHO CTOPOHHHH TPEYTOJIbHUKH.; orpoc;
BBIUMCIIATE IEpUMETP MHOTOYTOJIbHHKA, THJIOIIa b MHOTOYTOJIbHHKA pa30MeHHeM Ha ITuceMeHHBIH
NPSAMOYTOJNILHUKY, Ha paBHEIE QUTI'YDPBI, HCIIOIb30BAaTh METPHUECKUE €IMHUIIBI H3MEPEHUS KOHTPOJIb;
JUIMHBI U THIOMAIN. |
Hcnone3oBaTh MpuOIMKEHHOE H3MEPEHNE JUTHH 1 TUIOMAJIel Ha KieTuaToii 6ymare,
npuOIHKEHHOE U3MEPEHHE JUIMHBI OKPYKHOCTH, MJIOIAAN KPYTa;
Hroro no pasgeny: 14
Paznen 7.11o0:kATeIbHBIC H OTPHIIATEIBHBIC YHCIA
7.1. | Heunsle yncna. 5 TIpuBOANTE MPUMEPHI HCITOJIL30BAHUS B PEaIbHOM XKU3HU ITOJIOKHUTEIBHBIX U OTPUIIATENbHBIX YcrHerit
4KCell.; orpoc;
HN3006pasaTh LEeJble YUCIa, OJTOKUTENbHBIE U OTPHLATENILHBIE YU CIIa TOYKAMHU HA YHCIIOBOM ITucemenHpIit
HpPAMOH, MCIOJIb30BATh YUCIOBYIO IPAMYIO [UIsl CPABHEHHUS YK CEL; KOHTPOJIb;
7.2. | Monynb yncna, reoMeTpudecKas 5 M300paxkarp 1ejble Yuciia, HOJ0KUTEIbHbIC M OTPULATEIILHBIC YHCIIa TOYKAMHU Ha YHCIOBOM YcerHblit
HMHTEPIpPETalus MOAYIs. HpPAMOH, HCIOJIb30BATh YUCIOBYIO IPAMYIO [UIsl CPABHEHHUS YK CEL; 0mpoc;
IIpumenaTs npaBua CpaBHEHHUS, YIOPAA0UMBATE LEJIbIE YHCJIA; HAXOAUTh MOYyJIb YU CIIA.; ITucemenHpIit
KOHTPOJIb;
7.3. | UucnoBbie NPOMEKYTKH. 5 IIpumensaTs npaBua CpaBHEHHUS, YIOPAA0UMBATE LEJIbIE YHCJIA; HAXOAUTH MOYJIb YU CIIA.; Ycrupiit
0mpoc;
ITuceMmenHbIi
KOHTPOJIb;
7.4. | TlonoxuTeNnbHbIE U OTPHIATEIBHbIC 6 DopMyIHpOBATh MPAaBUJIA BEIYMCIEHUS C TOJOKUTEIbHBIMU U OTPUIIATEIbHBIMU YHCIIAMH, YTl
quca. HaXOJUTh 3HAYEHH s YHCTOBBIX BHIPAKEHUH, CONEPKAMX JEHCTBUS C MONOKHUTEIbHBIMU H 0mpoc;
OTPHLIATENbHBIMU YUCIAMH. } ITucemenHbIi
KOHTPOJIb;
7.5. | CpaBHEHHE NOJIOKUTENBHBIX 1 6 HM3006pasaTh LEble YUCIA, TOTOKHUTEIBHBIE H OTPHLATEIbHBIC YHCIIa TOYKAMHU HA YHCIIOBOM YTt
OTPHIATEIbHBIX YHCEL. NpAMOH, HCIOIB30BATh YUCIOBYIO IPAMYIO JUIsl CPABHEHHS YK CEL.; 0mpoc;
ITpumensTs npaBua CpaBHEHHUS, YIOPAA0UMBATE LEJIbIE YHCIIA; HAXOAUTH MOYJIb YHCIIA.; IMucemenHpIi
KOHTPOJIb;
7.6. | ApudpmeTnueckue neiicTBus ¢ 6 IIpumensTs npaBuIa CpaBHEHUS, YIIOPAAOUMBATE 1I€JIbl€ YHCIIA; HAXOJUTh MOMYJIb YHCIIA.} YTt
MOJIOKHUTENBHBIMU M OTPUIIATEIbHBIMU DopMynHpOBATh MPaBUJIA BEIYUCIECHUS C TOJOKUTEIbHBIMU U OTPUIATEILHBIMU YHCIIAMH, 0Ipoc;
YHCTaMH. HAXOJMTh 3HAYEHH S YHCTOBBIX BRIPAKCHUH, CONEPKAIIMX JEHCTBUS C MONOKHUTEIbHBIMU H IMucemenHbIH

OTPHALATEIbHBIMA YUCIAMU.

KOHTPOJIb;




7.7. | PelieHne TeKCTOBBIX 3a/1a4 7 @DopMyIHPOBATh MPABUIIA BEIYUCICHHS C IOJIOKHUTEIBHBIMHA U OTPULIATEIbHBIMH YHCIIAMH, VerHbli
HaXOJUTh 3HAYEHHSI YUCIOBBIX BHIPAKCHUH, COAEPIKALIMX JEHCTBHS C MTOJOKHUTEIbHBIMH H orpoc;
OTpHLATEIbHBIMU YUCIAMH.; ITuceMeHHBIH
TIpuMeHsITH CBOICTBA CIOKEHHS U YMHOXKEHHUS ISl IPe00pa30BaHMsI CyMM U IIPOM3BEICHHIA. | KOHTPOJIb;
Utoro no pazgeny: 40
Pa3znen 8. [IpeacraBienne TaHHBIX
8.1. | IIpssimoyroibHas cucTeMa KOOpIHHAT Ha 1 OGBSICHSATH M HILUTIOCTPHPOBATH OHITHE MPSIMOYTOJIbHOM CHCTEMBI KOOPAMHAT Ha INIOCKOCTH, VerHblii
IJIOCKOCTH. HCII0JIB30BATh TEPMHUHOJIOTUIO; CTPOUTH HA KOOPAMHATHOM IIOCKOCTH TOYKH U GUTypBI 110 orpoc;
3aJaHHBIM KOOPJHHATAaM, HAaXOUTh KOOPIHHATHI TOYEK; ITucbMeHHBIN
KOHTPOJIb;
8.2. | KoopauHarhl TOYKH Ha MIOCKOCTH, 1 OGBSICHATH M HIUTIOCTPHPOBATH OHTHE MPSIMOYTOJIbHONW CHCTEMBI KOOPAMHAT Ha INIOCKOCTH, VerHbli
abcuucca 1 OpAMHATA. HCIIO0JIB30BATh TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAWHATHOMNM IIIOCKOCTH TOYKH U (BUTYPBI MO orpoc;
3aJaHHBIM KOOPIMHATAaM, HAaXOAUTh KOOPIHHATHI TOYEK; ITuchMeHHBIT
KOHTPOJIb;
8.3. | CrosGuarsie 1 KPyroBble JHArPAMMBI. 1 YuTaTh CTOJIOYATHIE H KPYTOBBIE AHarpaMMbl; HHTEPIPETHPOBATH AAHHbIE; CTPOUTH Yerubiit
cTosI0YaThie JHarpaMMBl.; 0I1poc;
ITucemeHHbIH
KOHTPOJIb;
8.4. | Ilpakruueckas padora «ITocTpoeHne 1 Hcnonb3oBarh HHGOPMALHKIO, IPEACTABICHHYIO B TA0JIMIaX, HA AMArpaMMax ISl pelleHus Yerubiit
JMarpamMmm». TEKCTOBBIX 3aJ1a4 M 3a/1a4 U3 PeajbHOIl KHU3HH; orpoc;
IMucemeHHbIH
KOHTPOJIb;
8.5. | Pemenne TeKCTOBBIX 3ajay, CO Aepxkamux | 2 Hcnonb3oBark HHGOPMALIKIO, IPEJCTABICHHYIO B TA0JINIIaX, HAa AMArPaMMaXx JJIs PeIleHUs YerHblit
JIaHHBIE, IPECTAB JCHHbIC B TaOIHUIAX U TEKCTOBBIX 3aJ1a4 M 3a/1a4 U3 PeajbHOIl XKHU3HH; orpoc;
Ha auarpammax [MucemeHHbIH
KOHTPOJIb;
HWroro mo pasueny: 6
Pasznen. 9. Harasianasi reomerpusi. ®Urypsl B IpocTpaHcTBe
9.1. | IlpsamoyrobHBI Mapasienenumnes, kyo, 2 Pacno3naBaTh Ha 4epTeKax, PUCYHKAX, ONMUCHIBATE MUPAMUY, IPU3MY, LWHIHHID, KOHYC, MIap, Ycrubrit
MpU3Ma, TUPAMK A, KOHYC, HIIHHP, [ap H1300paxaTh UX OT PyKH, MOJCIMPOBATh U3 OyMaru, MJIaCTHIMHA, IPOBOJIOKH U IP. ; orpoc;
u cepa. TIpuBoAUTH HpUMEPHI 00BEKTOB OKPYIKAIOLIET0 MUPA, HMEIONHX (GOPMbI HA3BAHHBIX TEIL; ITuchMeHHBIH
KOHTPOJIb;
9.2. | Uzo6paxenue npoctpancTBeHHbIX (uryp. | 1 TIpuBOANTH IPHMEPBI 0OBEKTOB OKPYKAIOIIETO MUPA, HUMEIOIIUX (POPMbI HA3BAHHBIX TEL; VerHbrit
Hcnons30BaTh TEPMHUHOJIOTUIO: BEpIIHHA, peOpo, rpaHb, OCHOBAHUE, BHICOTA, PASHYC U orpoc;
IMaMeTp, pa3BEPTKA.; [MucemeHHbIH
KOHTPOJIb;
9.3. | IIpumepsl pa3BEPTOK MHOIOTPaHHHKOB, 1 Vcrionb30BaTh TEPMHHOJIOTHIO: BEPIIHHA, peOpO, TpaHb, OCHOBAHHUE, BHICOTA, PAANYC U Ycerubrit
LHHJIMHAPA U KOHYCA. MaMeTp, pa3BEépTka.; orpoc;
[MucemeHHBIH
KOHTPOJIb;




9.4. | Ilpaktuueckas pabora «Co3nanue 1 W3y4aTs, ncromb3ys 9KCIIEPUMEHT, Ha0II0ICHUE, U3MEPEHUE, MOJICINPOBAHHE, B TOM YHCIIe VerHblii
MojieJeif TPOCTPAaHCTBEHHBIX (GUTYPY». KOMIIBIOTEPHOE, M ONUCHIBATH CBOWCTBA HA3BAHHBIX TEJI, BHISBISTH CXOACTBA M PA3IHYHS: ompoc;
MEXy MUPAMHIOM U IPU3MON; MEXY LUIMHIPOM, KOHYCOM U LIAPOM.; ITuceMeHHBIH
; KOHTPOJIb;
Co31aBaTh MOJIEIH IPOCTPAHCTBEHHBIX GUTYD (M3 OymMaru, IpOBOJIOKH, INIACTHUIIHHA U IP.);
9.5. | Ilonsrue 06bEMa; €UHUIBI H3MEPEHUS 2 M3MepsTh Ha MOZEJISIX: JUIMHBI pE6Ep MHOIOTPaHHHUKOB, IMaMeTp LIapa.; VcrHbrit
o0béMma. BeBoaute Gopmyiy 06bEma npsiIMOyroiIbHOrO Nnapajleenuesa.; orpoc;
ITucemenHbIi
KOHTPOJIb;
9.6. | O6BEM NpAMOYTrONIBEHOrO 2 H3MepsaTs Ha MOZeNAX: JUIMHEI pE6Ep MHOTOrpaHHUKOB, THaMETp I1apa.; Verublii
napajuielienumena, Kkyoa, popmyist BriBoauTh hopmMyiy 06bEMa MPpIMOYTroIbHOTO MapaiesIenunesa.; orpoc;
06BEMa Brrancaars o popmysnam: 006EM MPSIMOYTOJIBHOTO Mapauiesenunesia, Kyoa; HCIonb30BaTh ITuceMeHHBIH
eIMHUIIBI U3MEPEHHs 00bEMA; BBIYUCIATE 00BEMBI TEJI, COCTABICHHBIX U3 KYOOB, KOHTPOJIb;
TapauIesIeMIeI0B; PelIaTh 3a71a41 C PeabHBIMU JJTaHHBIMH;
BriBoanTs Gpopmyiry 06b6EMa psiMOYTroIbHOTO TTapajIeenuIesna.;
Brrancaars o popmynam: 006EM MPIMOYTOJIBHOIO Mapauiesenunesia, Kyoa; HCIonb30BaTh
CIIMHUIIBI U3MEPEeHHs 00bEMA; BBIYUCIATE 00BEMBI TEJI, COCTABICHHBIX U3 KYOOB,
napasuieIeNIne[0B; PeIaTh 3a1aui ¢ PealbHbIMHU JJAHHBIMH;
Hroro 1o paszueny: 9
Pa3nen 10. IloBTOpenue, 00061menne, CHCTEMATH3AIAS
10.1. | TToBTOpEeHHE OCHOBHBIX MOHITHH U 20 BprumciiaTh 3HaUeHU s BBIPDaXKEHUH, COJEPIKALUX HATypaJbHbIe, L1eJIble, T0J0KHUTEIbHbIE U YcrHblit htps://resh.edu.ru/
METOJI0B KypcoB 5 u 6 OTpHIATEIbHbIC YK CIIA, OOBIKHOBEHHBIC U JICCATHYHBIC IPOOH, BBIIIOIHSTH IPEOOpa30BaHUS orpoc;
KJaccoB 00001IeHNe, CHCTEMATH3aIs YK CeJ U BBIPAXKEHUIL. ; TTucemeHHbIH
3HaHUI Bribupats criocod cpaBHEHHS YHCeIl, BBIYUCICHHH, IPHMEHSTh CBOHCTBA apu YMETHUSCKUX KOHTPOJIb;
JEHCTBUHN JUIsl palliOHAJIN3Aa1IM Y BBIYUCICHHA.
Perars 3a1auu U3 peanbHOIl KU3HH, IPUMEHATh MATEMAaTHYECKUE 3HAHUS AJIsL PEIICHUS 3a1a4
M3 IPYTUX IPEIMETOB;
Peruars 3a1a4u pa3HbIMH CIIOCO0aMHU, CPABHUBATH, BBIOMPATH CIIOCOOBI PeIICH U 3a1a4H.;
OcymiecTBIATh CAMOKOHTPOJIb BBIIOIHAEMbIX JISHCTBHI U CAMOIIPOBEPKY Pe3yIbTaTa
BBIYHCIICHHI;
Hroro no paszaeiy: 20
OBIIEE KOJIMYECTBO YACOB I1O 170

IMPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

Hopodees I'.B., [llapeirun N.®., CyBoposa C.b. u npyrue, Matemaruka, AKIIHOHEPHOE 0OIIECTBO
"UznarensctBo "[Ipocsenienue";
BBenure cBo# BapuaHr:

METOAUYECKUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE JJISI TPOBEJEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIMI
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