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IHOACHUTEJIBHAS 3AIIMCKA

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O IIPEIMETA "MATEMATHKA"

Pabouas nporpamma o maremartuke Juist oOydaromuxcs 6 kjaaccoB pa3padorana Ha ocHoBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOI'O 00IIEro 00pa3oBaHus ¢ Y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAHMM, TPEABABIAEMbIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U TPAAULIUI
poccuiickoro o0pa3oBaHusl, KOTOPBIE 00ECIIEUNBAIOT OBJIaICHHE KIFOYEBHIMH KOMIIETCHIIMSMH,
COCTABIISFOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUs M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHUA oOyuatomuxcs. B paboueil mporpamme
YUTEHBI UJeH U nosnoxenust Konuenuuu pa3BuTus MareMaTH4eckoro oopazoBanus B Poccuiickoit
®denepannu. B snoxy nudposoii Tpanchopmanmu Becex cdep 4eIoBeuecKoi AeITeTbHOCTH HEBO3MOKHO
cTaTh 00Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTEeMaTHUECKOM MOJTOTOBKH. YK€ B IIIKOJIE
MaTEeMaTHKa CIYKHUT OTIOPHBIM MTPEIMETOM IS U3YUEHHS] CMEXHBIX JUCHUILINH, a TIOCJIE MIKOJIbI pealbHON
HEO0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHue, 4TO TPeOyeT MOIHOIICHHON 0a30BOM
001e00pa3oBaTeNbHON MOATOTOBKH, B TOM YHCIIE M MAaTEMAaTHIECKO. ITO 00YCIOBIEHO TEM, YTO B HAIIK
ITHU pacTET Yuclio MpodeccHii, CBA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTHKU: U B cdepe
SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMUYECKUX O0JIACTIX, U JaXKe B TYMaHUTApHBIX cdepax. Takum
00pa3oMm, KpyT IIKOJIbHUKOB, JIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM ITPEIMETOM, PACHIUPSIETCS.

[TpakTrdeckast Mojxe3HOCTh MaTEMATUKH 00YCIIOBJIEHA TE€M, UTO €€ MPEAMETOM SIBISIOTCS
(byHIaMeHTaJIbHbIE CTPYKTYPHI HAILIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOTMYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMbIX B HEMIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTHA HAYYHBIX U MPUKIAAHBIX Uei. be3 KOHKpeTHBIX MaTeMaTHUECKUX 3HAHUH 3aTPYAHEHO TOHUMaHUE
MIPUHIIMIIOB YCTPOKCTBA U UCTIOJIH30BAHUS COBPEMEHHON TEXHUKH, BOCTIPUATHE U HHTEPIPETAIUS
pa3Ho00pa3HOi colanbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuK, ManodpekTuBHA
MOBCEIHEBHAS IPAKTUYECKas AeATeNbHOCTh. Kaxk/IoMy uelloBeKy B CBOEH )KM3HU MPUXOAUTCS BBITOIHATD
Pacy€Thl M COCTABIIATH AITOPUTMBI, HAXOIUTh U IPUMEHSTH (DOPMYJIBI, BIAJECTh TPAKTUIECKUMHU MTPUEMaMH
re€OMETPHUECKUX N3MEPEHUH U MTOCTPOSHHIA, YNTaTh HHPOPMAIINIO, TIPEICTABICHHYIO B BUIE TaOJIHIL,
IMarpaMM # rpauKoB, )KHUTh B YCIOBUSAX HEONPENEIEHHOCTH H TIOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OmHOBpEMEHHO C pacimrpeHneM chep NpUMEeHEHHs MaTeMaTHKN B COBPEMEHHOM 00IIIecTBe Bc€ Ooee
Ba)XHBIM CTAHOBUTCSI MAaTEMAaTUIECKUI CTHITh MBIIIJICHUS, TIPOSIBIISTIOLIMIACS B ONIPECNIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3ydeHnss MaTeMaTUKU B apCeHal MPUEMOB H METOIOB MBIIITICHHSI YeJTOBEKa
€CTECTBEHHBIM 00pa30M BKITIOYAIOTCS MHIYKIHS U ACTYKIINs, 0000IIEeHIE U KOHKPETH3AIHS, aHATIN3 H
CHHTE3, KJIacCu(UKAIMS U CHcTeMaTH3anus, abcTparnpoBanue u aHajorus. OObeKThl MaTEMaTHIECKUX
YMO3aKITIOYCHUH, MPaBIiia X KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHNU3M JIOTHYECKHIX TIOCTPOCHNUH,
CTIOCOOCTBYIOT BHIPaOOTKE yMEHUs (POPMYITHPOBATH, 0OOCHOBHIBATH U JIOKA3bIBATH CYKIEHHSI, TEM CaMBIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUIeHHE. Beaymias poib npuHaaIe)KUT MaTeMaTike U B GOPMUPOBAHUHU
JITOPUTMUYECKON KOMIOHEHTHI MBIIIIJICHUS] M BOCIIUTAaHUN YMEHHMH AeWCTBOBATH 110 3a/IaHHBIM aJITOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpoliecce pemeHus 3a1a4 — OCHOBOW y4eOHOM
JeSTeIbHOCTH Ha YpPOKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAK)Ke TBOpUYECKasi U MPUKJIIAJIHAS CTOPOHBI
MBILICHUS.

OOyuenue MaTeMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YUYaIOIIMXCS TOUHYIO, PALIMOHATIBHYIO U
nH(POPMATHUBHYIO PeUb, yMEHUE OTOMPATh HanbOoJIee MOXOASIIHE I3bIKOBbIE, CHMBOJIMYECKUE, IpaduiecKue
CpeAcTBa 7Sl BBIpAKEHUSI CY>KICHUN U HATTISAHOTO MX MPE/ICTaBICHUS.

Heo6xoauMbIM KOMIIOHEHTOM 001N KYJIbTYPHI B COBPEMEHHOM TOJIKOBAaHHUH SIBJISETCS 00I11ee 3HAKOMCTBO

C MCTOJaMH ITO3HAaHUA HGﬁCTBHTGHBHOCTH, NpeaACTaBJIICHUC O MPCAMCTE U MCTOAAX MATCMATUKHU, UX OTJIMUMH



OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHHSI MAaTEeMATHKH TSI
peleHus HayYHbBIX U TPUKIAIHBIX 3a1a9. TakuM 00pa3om, MareMaTHdeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJl B popMHUpOBaHHUE OOIIEH KYJIbTYPhl YEJIOBEKA.

W3yueHre MaTeMaTHKU TaKKe CIIOCOOCTBYET ACTETUIECKOMY BOCITUTAHHIO YEJIOBEKA, TOHUMAHHIO
KpacoThl M U3SIIECTBA MATEMATHYECKIX PACCYKIECHUH, BOCIIPUITUIO TE€OMETPUIECKHX (POPM, YCBOCHHUIO
UJICU CUMMETPHH.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA
ITpuopuTteTHBIMU LIENIIMU 00yUEHHSI MaTEMaTHKE B 6 Ki1acce sBIISIOTCS:

— TpoaoIDKeHHE (OPMHUPOBAHUSI OCHOBHBIX MaTeMaTHUECKUX MOHATHH (YHUCII0, BETMYMHA,
reomMeTpuueckas Gpurypa), 00ecreqrBarIMX IPEEMCTBEHHOCTh U IIEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO
o0pa3zoBaHMs 00yUaAIOIINXCS;

— Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPUCCKUX cIocoOHOCTEH 06yqaloumxc51, [M03HABaTEILHOM

AKTUBHOCTH, HCCIICA0BATCIBCKUX YMGHI/H\/JI, HHTEPCCA K U3YUYCHUIO MAaTCMATUKH,

— IOABCIACHUC 06yan01uchsl Ha JOCTYITHOM JJIs1 HUX YPOBHEC K OCO3HAHUIO B3aUMOCBA3HM MATCMATUKH
H OKPYZKAKIICTO MUPA,

— q)OpMI/IpOBaHI/IC (bYHKHHOHaHBHOﬁ MaTeMaTH4YeCcKOoi rpaMOTHOCTH: YMCHU pACIIO3HABATH
MaTeMaTH4eCKHhe OOBEKTHI B PCAJIbHBIX J KU3HCHHBIX CUTYalUsIX, IPUMCHATH OCBOCHHBIC YMCHUA IJIA
peIICHUA MPAKTHUKO-OPUCHTUPOBAHHBIX 3a1a4, HHTCPIIPETUPOBATD MOJIYYCHHBIC PE3YJIbTAaThbl U
OLICHMUBATh NX HAa COOTBCTCTBHC HpaKTquCKOﬁ CUTyalllu.

OcHognble TuHUU CO0epIHCaHUsL Kypca Mamemamuxu 6 6 knacce

apI/I(i)MeTI/I‘IGCKaH 1 TCOMETPUUCCKAsA, KOTOPBIC pa3BUBAIOTCA MapalJICJIbHO, KaXKaasd B COOTBETCTBUH C
COOCTBEHHOM JIOTMKOM, 0JJHAKO, HE HE3aBUCUMO OJIHA OT JAPYTOif, a B TECHOM KOHTAKT€ U B3aUMOJICHCTBUU.
Taxxe B KYpCE NpOUCXOAUT 3HAKOMCTBO C 3JICMCHTAMU anre6p1;1 ¥ OTINCATEIILHOM CTAaTUCTHUKH.

N3yuenue apudmeTrueckoro MaTepraia HaUMHAeTCs CO CUCTEMaTU3allii U pa3BUTHS 3HAHUMN O
HaTypaJIbHBIX YK ClIaX, MTOJTYYCHHBIX B HavaTbHOU IIKOJIE. HpI/I 9TOM COBCPIICHCTBOBAHHE BBIYHCIIMTETEHON
TEXHUKHU U q)OpMI/IpOBaHI/Ie HOBBIX TCOPECTUUCCKHX 3HAHUH COYETAETCS C pasBUTUEM BBEIYHCIIMTETLHOM
KYJIbTYpPbI, B YaCTHOCTU C 00yYEHHEM MPOCTEUIINM NPUEMaAM NPUKUKU U OLIEHKH PE3YJIbTaTOB
BbIUKCIIEHUN. V3ydeHne HaTypalbHbIX YUCEN IPOAOIIKAETCS B 6 Kacce 3HAKOMCTBOM C HadaJIbHBIMU
IMOHATUAMU TCOPUU JCITUMOCTH.

Jpyroii KpymnHbIii GJI0K B coiep>KaHUU apuUPMETHUECKOI IMHUY - 3T0 Jipodu. K 6 kinaccy oTHecéH BTopoit
3Tal B U3y4eHUHU APOOEii, Tlie MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB CPaBHEHUS U IPpeoOpa30BaHUs
npo0eit, 0CBOEHNE HOBBIX BHIUMCIUTEIBHBIX aJITOPUTMOB, OTTAYUBAHHE TEXHUKU BBIYMCICHUHN, B TOM YHCIIe
3HA4YEeHUH BBIPAXKEHUH, COJIepKAIUX U OOBIKHOBEHHBIE, U IECATHUHBIE IPOOH, YCTAHOBJICHUE CBSI3EH MeX1y
HUMH, PACCMOTPEHHUE MPUEMOB pelIeHus 331a4 Ha ApoOu. B Hadaze 6 kiacca MpOUCXOIUT 3HAKOMCTBO C
MIOHATHEM ITPOLIEHTA.

OCOOEHHOCTBIO N3YUEHHS MTOJIOKUTENBHBIX U OTPULIATENILHBIX YUCE SIBIISIETCS TO, YTO OHHM TaKXKe MOTYT
paccMaTpuBaThCs B HECKOJIBKO ATAnoB. B 6 kiacce B Hauane n3ydeHus TeMsl «llomoxxurensasie u
OTpHUIaTeNbHbIE YKCa» BblAeNseTcs noarema «Llenble uncia», B paMkax KOTOPOH 3HAKOMCTBO C
OTpULATCIIbHBIMU YUCJIaMHU U )IefICTBPIHMI/I C MOJIOXKUTECIIBHBIMU U OTPULATCIIbHBIMU YHUCJIaMU ITPOUCXOANUT Ha
OCHOBE COJIEPKATEILHOT0 MOJIX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTD YUaLTUXCS
MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHATHAMM TEMBI, B TOM YHCIIE U C IPABUIIAMH 3HAKOB IPU BBIOJHEHUN
apru(pMETHIECKUX JCHCTBUMN.

[Tpu 00y4eHnu perIeHnIo TEKCTOBBIX 3aJau B 6 Kjlacce UCTONb3YIOTCS apupMEeTHUYECKHE TPUEMBI PELIEHHUS.
TexcroBsle 3a1a4u, perraeMble IpU OTPAOOTKE BHIYMCIUTENIBHBIX HABBIKOB B 6 Ki1acce, paccMaTpUBaOTCs



3a/lauM CIEeAYIONINX BUJOB: 3314 Ha IBHYKEHHUE, HA YaCTH, HA MTOKYIKHU, Ha pa00Ty ¥ MPOU3BOAUTEILHOCTb,
Ha MPOLEHTHI, HA OTHOLIEHUS U Tporopuuu. Kpome Toro, oGyuaromyecst 3HaKOMSITCS ¢ IPUEMAMU PELICHUS
3a/1a4 IepeObopoM BO3MOKHBIX BAPHAHTOB, y4aTcs paboTaTh ¢ HHGOpMAIIUEH, MpeaCTaBICHHON B hopme
TaOJINI WM JUarpamm.

B IlpumepHoii paboueii mporpamme mpeaycMoTpeHo (OpMUPOBAHHUE TPOIEAEBTUUECKUX aIre0pandecKux
npecTaBieHuii. bykBa kak CUMBOJI HEKOTOPOT'O YKCJIa B 3aBUCUMOCTH OT MAaTEMaTUYECKOT0 KOHTEKCTa
BBOJIUTCS IOCTENIEHHO. ByKBEeHHasi CHMBOJIMKA IIMPOKO MCIIONIB3YETCs TIPEXK/IE BCETO ISl 3aIIMCH OOIINX
YTBEP)KACHHUH U TPEATIOKESHUN, POPMYII, B YACTHOCTHU JJISl BBIYMCIICHUS T€OMETPHUECKUX BEIMYHH, B
KAaueCTBE «3aMECTUTEIS YHCIa.

B kypce «Marematuku» 6 kiacca npeCcTaBjI€Ha HarjsgHas TeOMETPUs, HalIpaBJICHHAs HA Pa3BUTHE
00pa3HOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, N300Pa3UTEIbHBIX YMEHHA. DTO BaXKHBIH JTall B
U3Y4YEHUH F€OMETPUU, KOTOPBINA OCYIIECTBIISAETCS Ha HAIJISIHO-IIPAKTUYECKOM YPOBHE, OIUpaeTcs Ha
HarJs1IHO0-00pa3Hoe MBIIIICHHE 00yJaromuxcs. bombIas posib 0TBOANUTCS MPAKTHUECKON AEATEIbHOCTH,
OTIBITY, YKCIIEPUMEHTY, MOJIeUpOBaHuI0. O0yJaromuecst 3HAaKOMSTCS ¢ TeOMETPHYECKUMH (DPUTYpaMu Ha
IUIOCKOCTH U B IPOCTPAHCTBE, C UX NPOCTEHIINMU KOHPUTYpaLUsIMHU, y4aTcsl H300paxkaTh UX HA
HEJIMHOBAHHOW M KJIETYATOW Oymare, paccMaTpUBAaIOT MX MPOCTEHIIMe CBOMCTBA. B mpouecce n3ydyenus
HArJITHOM TeOMETPHUH 3HAHUS, TIOTy4YeHHbIe 00YyYalOIIMMUCS B HA4YaJIbHOW IIKOJIE, CHCTEMaTU3UPYIOTCS U
pacIupsIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yue6HOMY MIaHy B 6 Kjlacce n3y4yaeTcs MHTErPUPOBAHHBIN npeaMeT «MareMaTHKay, KOTOPBIH
BKJIFOYAET apu(METHYCCKUI MaTeprall U HATJISAHYEO TE€OMETPHUIO, @ TAKXKE MPOIEJICBTUICCKHAE CBEICHUS U3
anreOpbl. YUeOHbIH IU1aH Ha U3yYeHHE MaTeMaTHKH B 6 KJIaCCe OTBOAMT HE MEHee 5 y4eOHBIX 4acoB B
Hezento, Bcero 170 yueOHBIX 4acoB.



COJIEP)KAHUE PABOYEM ITPOT' PAMMBI

HarypaibHble yncia

ApudmeTrnueckue AeMCTBH ¢ MHOTO3HAYHBIMHU HATypalbHBIMU YHCIaMH. YHCIOBBIE BRIPAKEHUS, MTOPSII0K
NEHCTBHI, NCIIONIb30BaHNE CKOOOK. Mcrionp30BaHue MPY BEIYUCICHUSIX TEPEMECTUTEIBHOTO U
COYETATENBHOIO CBOMCTB CIIOXKEHUSI U YMHOKEHHUS, PACIIPEAEIUTEIBHOIO CBOMCTBA YMHOKEHUS.
OxpyriieHre HAaTYpaTbHBIX Yncel. JenuTenu u KpaTHbIC YMCIia; HauOOIbIINK OO ASTUTENb U
HauMeHbIIee ollee KpaTHoe. JeauMocTh CyMMBbI U Tipou3BeieHus. [lenenne ¢ octatkom.

Apodu

OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO Apo0H, coKpatieHue 1poodeii. CpaBHEHHE U YIIOPSJ0YHMBAHNE
npobeii. Perenue 3a1a4y Ha HaXOXKJCHUE YaCTH OT 1IEIIOT0 M IIEJIOTO 110 ero yactu. J[poOHoe 4nciio Kak
pesynbrar aenenus. [IpeacraBnenne necaTHaHON ApoOH B BHJIE OOBIKHOBEHHOHU IpOOU M BO3MOXKHOCTD
Ipe/ICTaBICHNsI OOBIKHOBEHHOM POOH B BUJIE IECATUYHOMU. JlecaTHUHbIE qPOOH U METpUYecKas cucrema
Mep. ApupMeTndecKue JeWCTBHS U YUCIOBbIC BBIPAKEHUS ¢ OOBIKHOBEHHBIMHU M ICCATHYHBIMH APOOSIMU.
OtHoenue. JleneHue B JaHHOM OTHOIIEHUH. Macmitad, nponopuus. [Ilpumenenue npomnopuuii npu
peuienuu 3a1a4. [lonsTre npouenTa. Beruucnenne nporenTa oT BeIMYUHBI H BEIMYHUHBI 110 €€ TPOLICHTY.
BeipaykeHne nporeHToB AeCATUYHBIMU Apo0sMu. Pemenne 3a1a4 Ha npoueHThl. BeipakeHne oTHOMEHUS

BCJIMYHMH B IIPOLICHTAX.

Ilos0:xkuTEABHDBIE U OTpUIATEJIBbHBIC YUCTIA

[TonoxurenpHple U OTpULIATENbHBIC YKcia. Llenble yncia. Moaymp 4yncna, reOMeTpuIecKas
UHTEpIIpeTanus MoyJis uncia. M300paxeHnue yncen Ha KOOPAUHATHON IpsMOM. YHCI0BbIE IPOMEKYTKHU.
CpaBHeHnue uncen. ApudmMeTnueckue 1eHMCTBUS C MOT0KUTEIbHBIMUA U OTPULIATEIbHBIMU
yuciaaMmu. [IpsMoyrosibHas cucTeMa KOOpJIMHAT Ha IIIOCKOCTH. KoopIuHaThl TOUKH Ha MIIOCKOCTH, abciucca
u opauHara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOMN IJIOCKOCTH.

ByKBeHHbIe BBIPAKCHUA

[Ipumenenne OyKB JUIsl 3alICH MaTEMaTHUECKUX BbIpaKEHUH U npeuioxkeHnil. CBolicTBa apupMeTHYeCKuX
NEeNCcTBAN. byKBEHHBIE BBIPaKEHUS U YUCIIOBBIE ITOJICTAHOBKU. byKBEHHBIE PAaBEHCTBA, HAXO0XKICHHUE
HEM3BECTHOT0 KOMITOHEHTa. DopMyIibl; (popMyIIbl IEpUMeTpa U IUIOIMIAN MPSIMOYTOJIbHHUKA, KBaJpaTa,
o0bEMa nmapasuiesnenumneaa u Kyoa.

Pelnenue TeKCTOBBIX 3124

Pemenne TekcTOBBIX 3a/1a4 apupmMeTHUEeCKUM criocoOoM. Perienne norudeckux 3anad. Perenue 3anau
nepe0opoM Bcex BO3MOXKHBIX BapuaHTOB. Perienue 3a1ad, coepikaix 3aBUCUMOCTH, CBSI3bIBAOIINX
BCJIIMYHHBI: CKOPOCTb, BpEMA, paCCTOAHHUEC, LICHA, KOJIMYECTBO, CTOUMOCTDL, ITPOU3BOJUTCIIBHOCTD, BPEMHI,
00BbEM paboThl. EAuHMIIBI ©13MEpEeHUs: MacChl, CTOUMOCTH; PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBSA3b MEXKIY
CANHUIaMH U3MCPCHUA Ka)KJIOI)’I BeJIMYMHEL. Pernrenne 3aaa4, CBA3aHHbIX C OTHOIICHHUEM,
MMPONMOPHUOHATIBHOCTBIO BEJIMYHH, TPOLUCHTAMU,; pCIICHUC OCHOBHBIX 3a/1a4 Ha )IpO6I/I 1 IMMPOLCHTEI. OHeHKa n
MPUKUIKA, OKpyTJIeHue pe3ynbrata. CocTaBneHue OyKBEHHBIX BBIPAXKEHU 110 YCIOBHUIO
3agaun. [IpencraBneHue JaHHBIX C MOMOIIBIO Ta0IUIl ¥ AuarpamM. CtosiduaThle TuarpaMMbl: YTEHHE U
IIOCTpOeHHE. YTeHHE KPYrOBBIX AHarpaMM.

Harasianasi reomeTpust

Harnsaneie npencraBieHus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, Yroil, JJOMaHasl,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTb, KpYI. B3aumMHOe pacnosioskeHue 1Byx



IPSIMBIX HA IIJIOCKOCTH, NapaJlIeNIbHBIC NIPSIMBIC, IEPIICHINKYIAPHBIE IpsMble. HI3MepeHne pacCTOSHUM:
MEXIy IBYMsS TOYKAaMH, OT TOYKH [0 IPSMOM; JUIMHA MaplIpyTa Ha KBaJApaTHOU ceTke. M3mepenue n
IIOCTPOCHHE YTJIOB € TIOMOILIBIO TPAHCIIOPTUPA. BUIBI TPEYTONBHUKOB: OCTPOYTOJIBbHBIN, IPSIMOYTOJIBHBIN,
TYINOYTOJIbHBIH; paBHOOEIPEHHBINH, paBHOCTOPOHHUH. YeThIpEXYroabHUK, IPUMEPHI YETHIPEX YT OJIbHUKOB.
[IpsiMOYyronbHUK, KBaJpaT: UCIIOJIb30BaHUE CBOMCTB CTOPOH, YIVIOB, AuaroHaneil. M3o6paxenue
reoMeTpHUecKUX (PUTyp Ha HEJTMHOBAHHOHN OyMare ¢ MCIIOJIb30BaHUEM LIUPKYJIS, JINHEHKH, YyTOJIbHHKA,
tpancnoptupa. [locrpoenus Ha kinerdaroii Oymare. [lepumerp MHOrOyronsHuka. [loHsTre miomanu
¢burypsr; eAMHULBI U3MepeHus miomanu. [Ipubmkéanoe n3mMepenue miomanu GUryp, B ToM 4ucie Ha
KBagpaTHOU ceTke. [IpnbnmkénHoe N3MepeHe JUIMHBI OKPY>KHOCTH, IJI0MIaau Kpyra. CHMMeTpus:
LEHTpaJIbHAs, OCEeBas U 3epKajbHas cummeTpur. IlocTpoenne cumMeTpudHbIX (uryp. Harmnsaasie
MPEJCTaBICHUS O MPOCTPAHCTBEHHBIX (PUTYypax: Mapauiesenumes, Kyo, mpu3mMa, nupaMua, KOHyC, HUIAHAP,
map u chepa. Mzobpakenue npoctpancTBeHHBIX GUryp. IlpumMepsl pa3BEpTOK MHOTOIPaHHHUKOB, IIMJIMHAPA
u xonyca. Co3ganue Mozemnel MpoCTPpaHCTBEHHBIX (puryp (u3 Oymaru, MpoBOJIOKH, IUTACTHIINHA U

ap.). [lorsarue 06bEMa; emuHUIBI U3MepeHus 00bEMa. OOBEM IPSIMOYTOJIEHOTO Tapalieenuie/a, Kyoa.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

OcBoenue yuebHoro mpenmera «MaTemaTnkay J0HKHO 00ecrieunBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOTO
o01iero o0pazoBaHus CAEAYIONNX JIMYHOCTHBIX, METAIPEIMETHBIX M IIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yNIbTaThl 0CBOCHUS MPOTPaMMbl Y4eOHOTO mpeameTa «MaTeMaTHKa» XapaKTepU3yrTCs:

ITaTpuoTHYeCKOe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpPECa K MPOIUIOMY U HACTOSIIIIEMY POCCUHCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOIIIEHUEM
K JOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, K MUCIOJb30BAHUIO ITUX
JTOCTHKCHHMH B IPYTUX HayKaxX U MPUKIAIHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakIaHNHA U PeaTU3allid €T0 TpaB, MPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABICHUHN, IPOIEAYp I'PakAaHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STHYCCKHUX TIPOOJIEM, CBI3aHHBIX C
MPAaKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HayKHU, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB
B JAEATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBIE€HHOCTH,
OCO3HAaHHEM Ba)KHOCTU MAaTeMaTUYECKOro 00pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU [ YCIISIIHOM
npodeccuoHaNbHOM EATEIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM H
MIOCTPOCHUEM MHANBUAYAIBHON TPAEKTOpUU 00pa30BaHUs U JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHE!

CIOCOOHOCTBIO K IMOIIMOHATILHOMY M 3CTETUYECKOMY BOCIIPUSATUIO MATEMAaTUUYECKIX 00 BEKTOB, 3a/1a4,
pelIeHui, pacCcyX1eHHI; yMEHUIO BUIETh MATEMATHUYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 IO3HAHMS:

OpHUEHTAIINel B ESTEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YENIOBEKA, MPUPOBI M 00IIECTBA, TOHUMAaHUEM MaTEMaTHUYECKON HAYKH KaK
cdepbl UeI0BeUeCKOi 1eATeTbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUUMOCTH ISl PA3BUTHS [IUBUIIN3AINY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMaTU4YECKOM KyJIbTYpPOU KaK CPeCTBOM IO3HAHUS MUPA;
OBJIAJICHUEM MPOCTEHIIIMMHU HaBbIKAMU UCCIIE0BATENIbCKOMN AESTENbHOCTH.

du3nyeckoe BOCUTAHNE, (POPMUPOBAHUE KYJILTYPbI 3/10POBbS M IMOIHOHAJIBHOT0 0J1ar0NMOJ Iy us:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHUECKHE 3HAHUS B MHTEpPECaX CBOETO 3710POBbs, BEJICHUS 3JI0POBOTO
o0pa3a KHU3HH (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTIIbIXA, peryispHas Guzndeckas
aKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HaBbIKa peICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAaKOTO XKe
rpaBa Jpyroro 4eioBeka.

IKo0J0rn4ecKoe BOCIUTAHUE:

OpUEHTAIMEH Ha MPUMEHEHHE MaTEeMAaTHUEeCKUX 3HAHUHN IS pelIeHuUs 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpY KaroIen cpebl, TUNITAHUPOBAHHMS TIOCTYITKOB U OIIEHKH X BO3MOYHBIX TTOCIIECTBUN TSI OKPY>KAFOIIIEH
Cpellbl; OCO3HAHUEM TII00ATLHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MTyTeH X PEIICHHUS.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneduBaIOIINE AANTAIUIO 00y4aI0IEerocsi K M3MeHS I UM CSl
YCJIOBHAM COLMAILHON U NPUPOJHOH CPelbl:

— T'OTOBHOCTHBIO K HCﬁCTBHﬂM B YCJIOBUAX HCOHpC,Z[eJIéHHOCTI/I, MOBBIIICHHUIO YPOBHA CBOEH

KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AESITeIbHOCTD, B TOM UHCJIE YMEHHUE YUYUTHCS Y IPYTHX JIIOJIEH,



HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKHW U KOMIICTCHIIUW U3 OIbITA APYTUX;

— He00X0JIMMOCTbIO B (POPMHUPOBAHUH HOBBIX 3HAHUIA, B TOM 4HcIie (OPMYIUPOBATH UIE€U, TIOHATHS,
TUNOTE3bI 00 00BbEKTaxX U SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JIe()UIIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE Pa3BUTHE;

— CIIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYIHPOBATH
Y OILICHUBATh PUCKH H MOCIIEICTBUS, (POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertarnpenmMeTHble pe3yabTaThl OCBOSHHS ITPOrpaMMbl y4eOHOTo npeaMera «MaremaTukay

XapPaKTCPUIYIOTCA OBJIAACHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU deﬁcmeuﬂmu, YHUBEpCcajibHblMU

KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCATbHBIMU PECYIAMUBHBIMU OeUCNBUAMIUL.

1) Yuusepcanvuvie noznasamensusle oeiicmsus obecneyusaom Gopmuposanue 6a308bix KOZHUMUBHBIX

npoyeccoes 06yuar0u;uxc,<z (0060€Hu€ Memo008 NO3HAHUS OKpyocarnmeco mupa, NPUMEeREerUe 102u4eCKux,

UCCIe008amMenbCKUX onepayutl, yMenui pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue geiicTBUsA:

— BBISABJIATH U XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMATUYECKUX OOBEKTOB, TOHATHH,
OTHOIICHUN MEXIY MOHATHAME; (HOPMYIHPOBATH ONPEIEICHUS TIOHATHIA; yCTaHABIUBATD
CYIIECTBEHHBII MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS AJIs1 0000IEHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

— BOCIIPHHHUMATh, (POPMYIIHPOBATE U TIPEOOPA30BHIBATH CYKICHHS: YTBEpAUTEIbHbIC U
OTpHUILaTENbHbIE, €MHIUYHbIE, YACTHBIE U OOLINE; YCIOBHBIE,

— BBISBJIATh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (PaKTax, TaHHBIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSIX; IpelaraTb KpUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

— [ACJIaTh BbIBOJLI C HCITIOJIb30BAHHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, y'MOSaKJ'IIO‘leHI/Iﬁ 110 aHaJIOTHUH,;

— pa30upath 10Ka3aTeNbCTBA MATEMAaTHUECKUX YTBEP)KICHUHN (TIPsIMBIE U OT IPOTHUBHOTI'0), TPOBOJUTH
CaMOCTOSITENIbHO HECIIOXKHBIE I0KA3aTeNIbCTBA MAaTEMATHYECKUX (PAKTOB, BBICTPAUBAaTh apryMEHTAIIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKACHUS;

— BBIOMpATh cr1oco0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUS,
BbIOMpPATh HanboJIee NOAXOAALINNA C YIETOM CAaMOCTOSTENIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareJbCcKHe 1l CTBUA:

— HCII0JIb30BaTh BOIPOCHI KaK MCCIIEA0BATENbCKUII MHCTPYMEHT MO3HaHUsI; (POPMYIHPOBATH BOIIPOCHI,
¢bukcupyrolue NpoTuBOpeune, MpodiieMy, CaMOCTOSTENIFHO YCTaHABINBATh HCKOMOE U JIaHHOE,
(dbopMHpOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

— MPOBOJUTH IO CAMOCTOSTEIHFHO COCTABIEHHOMY TUIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE
WCCIIE/IOBAHHE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIeCKOro 00BEKTa, 3aBHCUMOCTEI 00 BEKTOB
MEXIy COOO0M;

— €aMOCTOSITENIbHO (OPMYIIMPOBATh 0000IIEHHUS U BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HaAOII0ICHUs1, UCCTICIOBAHUS, OIICHHBATH JJOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BEIBOJIOB U



0000I1IeHMI;

— IPOTrHO3UPOBATH BO3MOKHOC Pa3BUTHC IIPOLCCCA, a TAKKC BBIIBUI'aTh IIPEAIIOIOXKCHUA O €TO
Pa3BUTHHU B HOBBIX YCJIIOBUAX.

PabGora c unpopmanueii:

— BBIABJIATH HEJIOCTATOYHOCTh M H30BITOYHOCTh HH(GOPMAIUH, TAHHBIX, HEOOXOJUMBIX JUIS PEIICHUS
3a/1a4u;

— BBIOUpATh, aHATTU3UPOBATH, CUCTEMATH3UPOBATH M HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INIHBIX
BUJIOB U ()OPM IPECTABICHHUS;

— BBIOUpaTh GOpMY IpeACcTaBICHU HHPOPMALIUN U HIUTIOCTPUPOBATH PEIIaeMbIe 3a/1a41 CXEMaMH,
ararpaMMaMu, HHOM rpadukoi 1 uX KOMOWHAIMSIMU;

— OLIGHUBATh HAIEKHOCTh MHPOPMALIUH 110 KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM UITH
Cc(OPMYIHPOBAHHBIM CaMOCTOSATEINIBHO.

2) Vuusepcanvivie KOMMYHUKAMUGHDBLE OClCMEUsL 06eCneuu8aiom chopmuposaHHoCmy COYUATbHbIX
HABLIKO8 00YUaIOUUXCHL.

Oomenmne:

— BOCIIpUHHUMATL U (I)OPMYJ'II/IPOBEITL CYKACHUA B COOTBCTCTBHUU C YCIOBUAMU U LECIISIMU O6H_I€HI/IH;
SICHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, JaBaTh

IMOsACHCHUA 110 X004y pCIICHUA 3ada4i, KOMMCHTHUPOBATH HOJ'Iy‘-IGHHBIfI PE3YIbTAT,

— B X0/JIe 00CyK/IeHUs 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMbI, IPOOIEMBI, peliaeMon
3aJlauM, BHICKA3bIBATh MJI€U, HAllEJIEHHbIE HA TIOUCK PEILIEHUs; COMIOCTABIIATh CBOU CYXACHHUS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JAMAN0Ora, OOHapyXHUBaTh pa3inyue U CXOJCTBO MO3ULUIL; B
KOPPEKTHOH opMme popMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAXKEHUS;

— MPEACTaBIATh PE3YNbTAThI PEIICHU 3a/1a4H, YKCIIEPUMEHTA, UCCIEI0BAHNS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (POpMaT BBICTYIJICHUS ¢ YUETOM 3a/1a4 MPE3EHTAMH U OCOOCHHOCTEM
ayJTUTOPHUH.

CoTpyannuecTBo:

— IIOHUMATb U HUCIIOJIB30BATh NPCUMYIICCTBA KOM&HILHOﬁ u I/IHI[I/IBI/II[yaJ'H:HOI\/'I pa6OTI)I IIpH pCUICHUA
yLIe6HBIX MAaTEMATUYCCKUX 3aaa4,

— NPpHUHUMATh LCJIb COBMECTHOI ACATCIIBHOCTH, IINIAHUPOBATL OpTraHU3alluiO COBMECTHOMI pa60TBI,

pacmpenensaTh BUII padoT, TOroBapUBaThCS, 00CYKAaTh MPOIIECC B PE3yJIbTaT paboThl; 0000IaTh
MHEHHS HECKOJIBKUX JIIOIEH;

— y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00Cyk1eHUs, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI U
ap.);

— BBIIIOJIHATE CBOIO 4YaCTh pa60TI)I 1 KOOPAWHHUPOBATHE CBOU JIGI\/'ICTBI/IH C ApyIruMHy 4JI€HAMH KOMaH/bI;

— OILIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOLIMI MPOAYKT 110 KPUTEPHUSIM, C(HOPMYITHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynsamuenuie oeticmausi 0becneuusaron Gopmuposanue CMolCio8bix YCMaHO080K U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmusanmusi:

CaMOCTOSTEIILHO COCTABIIATH IIJIaH, AJITOPUTM PEIICHUsI 3a/1a4u (MJIA €ro 4acTh), BEIOMpATh CIOCO0



pelIeHns ¢ y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH 1
KOPPEKTUPOBATh BAPUAHTHI PEHICHUH ¢ yu€TOM HOBOM MH(QOpMAIIIH.

CaMOKOHTPOJIb:

— BIIQJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U PE3yIIbTaTa PEIlCHHS

MaTeMaTHYeCKOH 3a1a49u;

— MPEIBHUIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUH 33/1a44, BHOCUTh KOPPEKTHUBBI B

JACATCIIbHOCTh HA OCHOBE HOBBIX O6CTO$IT€J'IBCTB, Haﬁ,[[CHHBIX OIJ_II/I6OK, BBIABJICHHBIX pr,Z[HOCTeﬁ;

— OIICHHBATh COOTBETCTBUE Pe3yJIbTaTa JESATEIbHOCTH MOCTABICHHOM 1IETTH U YCIOBUSAM, OOBIICHSTD
MIPUYMHBI JJOCTHKEHUS WM HEJOCTHKEHHUS 11T, HAaXOAUTh OIIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY

OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

IIpenmeTHble pe3ysibTaTbl OCBOEHUS pabouell MporpaMMbl [0 MaTEMATUKE MPEACTaBIEHBI B Kypce
«Marematuka» 6 kiacc. Pa3Butre 10ruyeckux npeicTaBieHU U HABBIKOB JJOIMUYECKOTO MBIIIJICHUS
OCYILIECTBIISIETCS Ha MPOTSKEHUU BCEX JIET 00YUYEeHUs B OCHOBHOM IIKOJIE.

OcBoenne yuebHoro Kypca «MaTemaTnka» B 6 Kjacc OCHOBHOM HIKOJIBI TOJHKHO 00€CTIeunBaTh
JOCTUKEHHE CIEAYIOUINX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB!

Yucaa 1 BLIYHCIEHUA

3HaTh U IOHUMATh TEPMUHBI, CBA3aHHbIE C PA3JIUYHBIMU BUIAMU YUCEI U CIIOCO0aMU UX 3allMCH,
MEPEeXOANTH (ECIH 3TO BO3MOXKHO) OT OAHOM (popMBI 3amucu gucina K apyroil. CpaBHUBATH U yIIOPSAI0YHBATD
1eJIble Yncia, OOBIKHOBEHHBIE U IECATHUHBIE IPOOH, CPABHUBATH YUCIIA OJTHOTO U PAa3HBIX 3HAKOB.
BoInonHATh, coyeras yCTHbIE M MIUCbMEHHBIE IPUEMBI, apu(MeTHYeCKue 1eUCTBUS ¢ HATYPaJbHBIMU U
LEJIBIMU YHCIaMH, OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMHU, IOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YKCJIaMU. BBIUNCIIATS 3HAUEHUS YUCIIOBBIX BBIPAKEHUH, BBIIIOJIHATD IPUKUIKY U OLIEHKY pe3yibTaTa
BBIUMCIICHU; BBITIOIHATH PEe0Opa30BaHMs YUCIOBBIX BEIPA)KEHUI Ha OCHOBE CBOMCTB apU(METUYECKUX
nevictBuil. COOTHOCHUTh TOUKY Ha KOOPAWHATHOM NMPSIMOM C COOTBETCTBYIOIUM €H YMCIOM M H300pakaTh
4KCJla TOYKaMU Ha KOOPAWHATHOW MPSIMOM, HAXOAUTH MOAYJIb Yhciia. COOTHOCUTH TOUKH B NIPSIMOYT OJIbHOM
crcTeMe KOOPAMHAT ¢ KOOpJIMHATaMU 3ToH TOUKH. OKpYIJIATh Lieble YKcia U IeCITHUHbIE 1pOOH, HAXOIUTh
NPUOIMKEHUS YHUCEIL.

YucioBble M 0yKBeHHbIE BbIPAKeHHU S

[Tonumarsp u ynoTpeOIsiTh TEPMUHBI, CBSI3aHHBIE C 3aMMHUCHIO CTEMIEHU YMCia, HAXOJUTh KBAApPaT U KyO
YU CIIa, BBIYUCIISATH 3HAUCHUS YHCIIOBBIX BBRIPAKEHUH, Co/iepKalnuX cTteneHu. [lonp30BaThbCs npru3HakaMu
JETMMOCTH, PaCKJIabIBaTh HATypaIbHBIC YUCIIA HA MPOCThIE MHOXUTEH. [loap30BaThCsl MacmraboM,
COCTABJISITH TIPOTIOPIIMH W OTHOIICHHS. Vcionb30BaTh OYKBBI JUIsl 0003HAYEHUS YUCEN MPHU 3aITHCH
MaTeMaTUYeCKUX BBIPAKEHUH, COCTABIISITH OYKBEHHBIC BRIPAKEHUS U (DOPMYJIbI, HAXOIUTH 3HAYCHUS
OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISII HEOOXOIMMbIE TTOICTAHOBKHU U TIpeoOpa3oBanus. Haxoaurts

HEN3BECTHBIN KOMIIOHEHT PpaBE€HCTBA.

Pelnenue TeKCTOBBIX 32124

Pemars MHOTOIIar0BBIE TEKCTOBBIE 3a7]a4l apuPMEeTUUECKUM criocoOoM. Pemiats 3aiaun, cBsI3aHHbBIE C
OTHOIIIEHHUEM, POMOPIMOHATBHOCTHIO BEJIMYKH, MPOIIEHTAMHU; PEIIaTh TPYU OCHOBHBIE 3a/1a4K Ha ApoOU U
MpoLeHThL. Periate 3a1aun, coepikaliie 3aBUCUMOCTH, CBSI3bIBAIONINE BEIMYMHBI: CKOPOCTh, BpeMs,
paccrosinue, 11eHa, KOJIMYeCTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEMa paboThl, UCIIONIb3YS
apudmeTnyeckue eiCTBUS, OLICHKY, MPUKUJIKY; [T0JIb30BAThCSI €AMHULIAMU U3MEPEHHUSI COOTBETCTBYIOLINX



BeMurH. COCTaBIATh OYKBEHHbIE BHIPAXKEHUS 110 YCIOBUIO 3a1a4l. V3BnekaTh HH(GOpMaIHIO,
MPEJCTAaBICHHYIO B TaOJIHIIAaX, HA TUHEWHOW, CTOIOYATON MM KPYroBO# AHarpaMMax, HHTEPIPETHPOBATh
IIPEJCTaBICHHbIE JJAaHHbIE; NCII0Ib30BATh JaHHBIE NP pelleHun 3a1a4. [IpeacraBisaTe nuHpopManuio ¢
MOMOIIBIO TaOJHIL, TUHEHHOM U CTOIOYATON JrarpaMm.

Harasianasi reomeTpust

[TpuBOANTE pUMEPHI 00BEKTOB OKPY’KAIOIIEr0 MUPA, UMEIOLIUX (OPMY U3yUEHHBIX T€OMETPUUECKUX
TUIOCKUX M TPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX M CHMMETPUYHBIX (puryp. M300pakaTh ¢ TOMOIIBIO
LUPKYIIA, JIMHEHKHU, TPAHCIOPTHPA HA HETMHOBAHHOM M KJIeT4aToi Oymare n3ydeHHbIE IIIOCKHE
reoMeTpuuecKue purypsl ¥ KOHQUTypauu, CAMMETpUYHbIe QUTypHl. [101630BaTHCS TEOMETPUIECKUMU
MOHATUSIMH: PAaBEHCTBO (PUTYp, CAMMETPHSL; UCIIOIB30BATH TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh
CUMMETPHH, LICHTP CUMMETpUU. HaxoIUTh BEIMYMHBI YIVIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbI 33JaHHOM BEJIMYMHBI, [I0JIb30BAThHCS IIPHU PELICHUH 3aa4 IPaJyCHON MEPOU YIJIOB;
pacro3HaBaTh Ha YepTEKaxX OCTPHIN, IPSIMOU, pa3BEPHYTHIM U TYIIOW YIVIBI. BBIUMCIIATH IMHY JIOMaHOM,
IIEPUMETP MHOTOYTI'OJIBHHMKA, II0JI30BATHCS €AMHULIAMU U3MEPEHHUSI IIIMHBI, BBIPAXKaTh OJJHU €JUHULIBI
M3MEPEHMS JUIMHBI yepe3 apyrue. HaxoauTe, ucnoib3ys 4epTéXHbIe NHCTPYMEHTBI, PACCTOSHUS: MEXIY
IBYMSI TOYKaMH, OT TOYKH JI0 IPSIMOH, JUIMHY IIyTH Ha KBaJpaTHON CeTKe. BrIYuChsATh momans Guryp,
COCTaBJICHHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa30ueHne Ha MPSIMOYTOJIbHUKY, HAa paBHbIE (QUTYPHI,
JOCTpauBaHME O MPSAMOYTOJIbHUKA; II0Jb30BaTHCSI OCHOBHBIMU €AVMHHUIIAMU N3MEPEHUS IUIOIAAH; BBIPaXKaTh
OJTHHM €JJMHULIBI U3MEPEHUs IUIoLaau yepe3 apyrue. Pacno3HaBate Ha MOJIENAX U M300paKeHUSX TUPaAMULY,
KOHYC, LIMJIMHJIP, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, paHb, OCHOBaHHE, Pa3BEPTKA.
N300pakaTh Ha KJIeTYaToi Oymare npsiMOyrojbHbIN napajuienenunesa. Berauciasate 00bEM NpsMOYTroJbHOTO
napajesenunea, Kyoa, noiab30BaThCsi OCHOBHBIMU €IMHUIIAMU U3MEPEHUs 00bEMA; BbIpaXKaTh OJIHU
eIMHULIBI U3MepeHHs 00bEMa yepe3 Apyrue. Pemats HeCI0XKHbIE 3a/1aul Ha HaX0XKJIEHHE TeOMETPHUECKUX
BEJIMYUH B IIPAKTUYECKUX CUTYALUX.



TEMATHYECKOE INIAHUPOBAHHUE

MPY PELICHHUH 3ajau.;
TIpHMEHSITh aJropUTMBI BBIYUCIICHHS! HAUOOJIBIIETO OOIIEro AEUTeNsi i HAMMEHBLIEro 00IIero
KPATHOrO BYX YHCEJ, aIFOPUTM PA3JI0KEHHUs YUCIIA HA TIPOCThIC MHOXKUTEIIH.;

HccnenoBars ycioBust fenuMoct Ha 4 u 6. ;

HccnenoBats, o6cyxaarh, (HopMyIupoBaTh U OOOCHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
MPOU3BE/IEHUS: IBYX UETHBIX UMCEll, JBYX HEUETHBIX YUCIE, YETHOTO U HEUETHOTO YUCEINL.;
HccnenoBaTs cBOMCTBA ISIMMOCTH CyMMBI M IIPOM3BE/ICHHS YHCEIL;

TIpuBOANTE MPHUMEPBI YUCEI C 3aJAHHBIMU CBOWCTBAMM, PACIO3HABATh BEPHBIC M HEBEPHBIC
YTBEpKJCHHS O CBOHCTBAX YHCEII, ONPOBEPraTh HEBEPHBIE YTBEPKICHHS C TOMOIIBIO
KOHTPIPUMEPOB.;

KonctpynpoBars MaTeMaTH4ECKHE MPEITIOKEHUS C MTOMOIIBIO CBSI30K «H, KHIIH», KECIH. ..
TO...».;

Penath TEKCTOBBIC 33/1a4H, BKIIOYAOLIME TIOHSITUS ICIUMOCTH, apH(METHIECKIM CII0OCOO0M,
HCTIONB30BATh ePeOdop BCEX BO3MOXKHBIX BapHAHTOB.;

MopenupoBarh X0/ PEIICHUs 3aJla4y C IIOMOIIBI0 PHCYHKA, CXEMBI, TAOJHIIBL.;
IIpuBoanTh, pa3dupaTh, OLEHUBATH Pa3JIMYHbIC PELICHHS, 3aIIMCH PEIICHUI TEKCTOBBIX 33/1a4.;
Kpurruecky oneHMBaTh NONTYy4YEeHHbINH pe3ylbTaT, HAXOUTh OLIMOKHU, OCYIIECTBISATh
CaMOKOHTPOJIb, TIPOBEPSIsl OTBET HA COOTBETCTBHE YCIOBHUIO;

BeimonsaTs apupMeTHUSCKHE ACHCTBYS ¢ MHOTO3HAYHBIMU HATYPAIbHBIMU YHCIIAMH,
HAaXOJHUTh 3HAUCHHS YUCIIOBBIX BBIPAKCHHI CO CKOOKaMH 1 0€3 CKOOOK; BBIYHCIISITH 3HAYCHHS
BBIp@KEHHH, COJEPXKAIINX CTEICHH. ;

BEINOIHATD NPUKUIKY W OLEHKY 3HAYCHUI YHCIIOBBIX BBIPAKCHUH, IPUMEHSTH MPUEMBI

MIPOBEPKHU pe3yJIbTaTa. |

Hcrnons3oBaTh NPH BBYACICHHAX MEPEMECTUTENIBHOE M COUYETATeIbHOE CBOICTBA CIIOKEHHS H
YMHOXCHHSI, PACIPENCITHTEIbHOES CBOHCTBO YMHOXCHHUSI OTHOCHTCIBHO CIOKCHHS, CBOWCTBA
apudMeTHIecKuX AeiCTBHIA.;

Ne HanmeHnoBanue pa3sjaesioB u TeM KoamnuecTso yacos Jata Buabl gesTeJbHOCTH Buapl, DJIeKTPOHHBIE
n/n NpOrpaMMbl H3YYeHHS dhopmbr (undposbie)
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHe KOHTPOJIst obpa3oBaTe/bHbIE
pa6oTbi padoThI pecypcesl
Pazgen 1. HatypaibHbie yncia. JlelicTBUSI ¢ HATYPAJIBHBIMH YHCJIAMH
1.1. | Apudpmernyeckue AeHCTBHS C 5 HccnenoBarh 4ncioBble 3aKOHOMEPHOCTH, IPOBOUTH YHUCIOBBIC SKCIICPHUMEHTHI, BBIABUTATh U ITncemennsIit https://resh.edu.ru/
MHOT'O3HaYHBIMHU HATYpaIbHBIMH 000CHOBBIBATh THITOTE3BI.; KOHTPOJIb;
YUCIIAMH. HccnenoBats, 00Cy)aaTh, GOpMYITHPOBATH 1 OOOCHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
TIPOM3BE/ICHNUS: IBYX YETHBIX YHCE, ABYX HEUETHBIX YUCIIe, YETHOTO ¥ HEYETHOTO YHUCEIL.;
KoHncTpynpoBaTh MaTeMaTHUECKHE MPEJUIOKEHHS C TOMOLIBIO CBA30K «H», «UIIH», «ECIH. ..,
TO...».;
TIpuBoaNTH, pa36UpaTh, OLIEHUBATH PA3IMYHBIC PELICHHUS, 3aIIMCH PEIICHHIT TEKCTOBBIX 3a/1a4.;
BeimonssaTs apudMeTnuecKkne JSHCTBHS C MHOTO3HAYHBIMH HATYPAJIbHBIMH HCIAMH,
HAaXOJHUTh 3HAYCHHS YNCIIOBBIX BBIPAKCHHH CO CKOOKaMH U 6e3 CKOOOK; BBIUMCIATH 3HAUCHUS
BBIPAXECHHUH, COAEPKAINX CTEICHH. ;
1.2. | YucnoBsie BRIPAKCHHS, TIOPSIOK 4 HccnenoBarh 4ncioBble 3aKOHOMEPHOCTH, IIPOBOIUTH YHCIOBBIC SKCIICPUMECHTHI, BBIABUTATh U Yerublii https://resh.edu.ru/
JIEWCTBUH, MCITOIB30BaHNE CKOOOK. 000CHOBBIBATH TMITOTE3BL.; 0npoc;
DopMyITHPOBATH ONMpPE/ICICHUS ACIUTENS U KPATHOTO, HAHOOIIBIIETO O0IIEero ASIUTENs U ITuceMeHHbIiH
HaMMEHBIIEro o0ILIero KPaTHOro, IPOCTOr0 U COCTABHOTO YMCEJI; UCHOIb30BaTh 3TU IOHSTHS KOHTPOJIb;




13.

OxpyriieHye HaTypaabHBIX YHCEL.

DopMyIHpoBaTh ONpPEIENCHUs ASIUTEN 1 KPATHOIO, HAKOOJIBIIEro OOILEro JeIUTeNs i
HaUMEHBIIEro 0OIIEro KpaTHOro, MPOCTOr0 M COCTaBHOIO YHMCEIl; HCIONb30BATh 3TH IOHATHS
TIPH PEIICHHH 3a71au.;

IIpuMeHATH aIrOPUTMbI BBIYUCIIEHHST HAMOOJIBIIEr0 OOLIEro JIeNUTeNs. 1 HAUMEHBIIEro OOIIEro
KPaTHOTO ABYX YHCEJ, aITOPUTM Pa3JI0KEHHUs YMCiIa HA TIPOCTHIC MHOXKUTEIH. ;

Hccnenobars ycnopus aeauMoctu Ha 4 u 6. |

TIucepmenHbIit
KOHTPOJIb;

https://resh.edu.ru/

1.4.

Jlenureny ¥ KpaTHBIC YKMCIIA; HAUOOIBIINIT
OOIIMI IeNTUTEITh U HAaUMEHbIIIee 001Iee
KpaTHOe

(DOpMyJ'II/IPOBaTL onpencneHus ACINTEII 1 KPpaTHOT O, HanOOIIBIIETO 06HICFO JCIUTEIA 1
HaMMEHBILEro 00IIero KpaTHOr'o, IMpOCTOro U COCTaBHOI'O YHCEJI; UCIIOJIb30BATh 3TU IMOHATHUA
Ipu peIIeHUU 3a1ad.;

HpI/IMeHﬂTB AJITOPUTMBI BBIYHUCIICHUS HauOOJIBIIET0 OOIIEro NEJIHUTeNs U HaUMEHBILIEro OOILIero
KpPaTHOTO ABYX YHCCII, aJITOPUTM Pa3JIOKCHHUA YHCIIa Ha IMPOCTHIC MHOKUTCIIH.

HUccnenoBarb YCJIOBUA N€TUMOCTH Ha 4u6. )

VerHblii
oI1poc;
TIucemeHHbII
KOHTPOJIb;

15.

Paznoxenue yucia Ha POCTBIE
MHOXHTEIIH.

HccenenoBaTs CBOMCTBA IEIMMOCTH CyMMBbI M NIPOM3BE/ICHHS YHCEIL.;

IIpuBOANTE NpUMEPBI YHCEN C 3aJAaHHBIMU CBOWCTBAMM, PACIO3HABATh BEPHBIC M HEBEPHbIE
YTBEPXKJICHHS O CBOMCTBAX YHCEJI, OPOBEPTaTh HEBEPHBIC YTBEPIKACHHS C TIOMOIIBIO
KOHTPIPHMEPOB. ;

KonctpynpoBaTs MaTeMaTHUECKHE MPEUIOKEHHS C TTIOMOMIBIO CBA30K «H», UMY, «ECHIH. . .,
TO...».;

PemaTh TEKCTOBBIE 3aaud, BKJINOYAIOWME MOHATUA JEIHUMOCTH, apH(QMETHYECKUM CIOCOOOM,
HCTIONB30BaTh MepeGop BCEX BO3MOXKHBIX BapHAHTOB.;

MozenupoBaTh X0J1 PELIeHHs 3371a4l C IIOMOIIBIO PUCYHKA, CXEMBI, TaOJIHUIIbL.;

IpuBoauTh, pa3dUpaTh, OLECHUBATH PA3IMYHbIC PEIICHHUS, 3aIUCH PELICHUH TEKCTOBBIX 3a1ad.;

YerHblii
oI1poc;
TIucemeHHbII
KOHTPOJIb;

1.6.

Z[CJ'[I/IMOCTB CYMMEBI U TIPOU3BCACHUS.

HccnenoBaTh CBOMCTBA JETMMOCTH CyMMBI M TIPOM3BEICHHS YHCEIL.;

TIpuBOAMTH MPUMEPBI YUCEI C 33JaHHBIMM CBOWCTBAMHM, PACIO3HABATh BEPHBIE I HEBEPHbIE
YTBEPXK/ICHHS O CBOMCTBAX YNCEJI, OPOBEPTaTh HEBEPHBIC YTBEPIKICHHS C TIOMOLIBIO
KOHTPIIPHMEPOB.;

KoncrpynpoBats MaTeMaTHUECKHE MPEUIOKEHHS C TOMOIIBIO CBA30K «H», UMY, «ECIH. ..
TO...».;

Pemmath TeKCTOBBIE 3a/1a4H, BKIIOYAIOLIME OHATUS AETUMOCTH, apH(METHYECKHM CIIOCOOOM,
HCIOJIB30BaTh NEPeOOp BCEX BO3MOMKHBIX BAPUAHTOB.;

MouenupoBath X0/ peIIeHHs 3a1a4i ¢ MOMOIIBIO PHCYHKA, CXEMBbI, TaOJHNIIbL.;
TpuBoanTk, pa3ébupaTh, OLIEHUBATH PA3IMYHBIC PEIICHHUS, 3aIIMCH PEIICHHH TEKCTOBBIX 3a/1a4.;
Kputnuecku onleHMBaTh MOMYYSHHBIH PE3yNbTaT, HAXOJAUTh OMIMOKH, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSISl OTBET HA COOTBETCTBHE YCIIOBHUIO;

BbInonuaTh apudMeTHIecKre ASHCTBHS ¢ MHOTO3HAYHBIMU HATYPAIBHBIMU YHCIIAMH,
HaXOJIUTh 3HAUCHHs YNCIIOBBIX BBIPAKEHHI CO CKOOKaMH 1 0€3 CKOOOK; BBIYHCIISTH 3HAUCHHS
BBIPAXKCHMUI1, COIEPXKAIMX CTEIEHH. ;

BBINONHATH NPUKHIKY U OLIGHKY 3HAYECHUH YMCIIOBBIX BBIPAXCHMIA, IPUMEHSTh HPUEMBI
MPOBEPKHU PE3yIIbTATa. |

VerHblii
orpoc;
TTucemeHHbII
KOHTPOJIb;

1.7.

I[enemle C OCTaTKOM.

TIpuBoanTk, pa3bupaTh, OLIEHUBATH PA3IMYHbIC PEIICHHUS, 3aIIMCH PEIICHHH TEKCTOBBIX 3a/1a4.;
KpurtHueckn oLeHHBATh TOITYYEHHBIH PE3y/IbTaT, HAXOAUTb OLIMOKHU, OCYILECTBIATh
CaMOKOHTPOJIb, IPOBEPSASl OTBET HA COOTBETCTBHE YCIIOBHUIO;

BbInonuaTh apudMeTHIECKUE ASHCTBHS C MHOTO3HAYHBIMU HATYPAJIbHBIMU YHCIIAMH,
HAXOJUTh 3HAYEHHs YUCIIOBBIX BBIPAKECHUI CO CKOOKaMH M 0€3 CKOOOK; BBIUMCIATH 3HAUCHUS
BBIPAKEHHMI1, COZIEPKAIINX CTEHCHH. ;

BbInoaHAT NPUKUIKY U OLIEHKY 3HAUEHUH YHUCIIOBBIX BBIPAKCHUM, IPUMEHSTH IIPUEMBI
MPOBEPKU PE3yIIbTATA. |

Verubrii
orpoc;
TIucemeHHbIi
KOHTPOJIb;

1.8.

Pemenne TekcToBbIX 3a1a4

Pemath TeKCTOBBIE 3a1a4M, BKIIOYAIONINE MOHSITHS ASTUMOCTH, apU)METHICCKHM CIIOCOO0M,
HCTIONB30BAaTh IepeOop BCEX BO3MOXKHBIX BapHAHTOB.;

MozennpoBarh X0 PEIICHHS 3a/1adi ¢ HOMOIIBIO PHCYHKA, CXEMBI, TaOJNIIBL;

IIpuBoauTh, pa3dupars, OLCHUBATH PA3IMYHbIC PEIICHHMS, 3aIUCH PEIICHHI TEeKCTOBBIX 3a/ad.;

Ycrubii
orpoc;
TIucemenHbIit
KOHTPOJIb;
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Paznen 2. Harasanas reomerpus. HpﬂMble HaA IUVIOCKOCTH

2.1. | IlepneHauKynspHbIe IpsMbIE. 2 PacriosHaBarh Ha yepTexax, PUCYHKaX Cllydad B3aMMHOIO PACIONOKEHHU JIBYX NPAMBIX.; VerHblit
H300pakaTh ¢ MOMOILBIO YEPTEKHBIX MHCTPYMCHTOB HA HEJIMHOBAHHOW M KJIET4aTOil Oymare oTIpoc;
JIBE TIEPECEKAIONINECS MPSIMBIE, JIBE MApaICAbHBIE IPAMBIE, CTPOHTD MIPAMYIO, TIucbMenHsIiH
MEePHEHANKYISPHYIO JaHHOM.; KOHTPOJIb;
IIpuBOANTH MPUMEPHI MAPAIIEIBHOCTH U NEPICHAUKYISPHOCTH MPSMBIX B IPOCTPAHCTBE.;
Pacro3HaBaTh B MHOTOYTOJIbHUKAX HEPICHIMKYIIAPHBIC H apauICIbHbIEC CTOPOHBL. ;
HW300pakaTh MHOTOYTOJIBHUKM C MapaJuleNbHbIMU, IEPICHIUKYIIPHBIMU CTOPOHAMH.
Haxomuth paccTosiHUE MEXY IBYMs TOUKAMH, OT TOYKH 0 HPSIMOH, JUIMHY ITyTH Ha
KBaJIPaTHOH CETKe, B TOM YHUCJIE HCIONb3Ys LM(PPOBBIE PECYPCHI;

2.2. | TapamienbHble TpSMBIC. 1 PacrniosnaBaTh Ha yepTexkax, pUCYHKAX CTydaH B3aMMHOTO PACIIONOKEHHS JIBYX MPSIMBIX.; Yerusrit
H300pakaTh ¢ MOMOLIBIO YEePTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAHHOI M Kierdaroil Oymare 0I1poc;
JIBE MIepeceKaloNecs MpsiMble, IBE NMapajieabHbIe PAMBIE, CTPOHTD MPAMYIO, TIuceMenHBIH
MEePHEHANKYISPHYIO JAHHOM.; KOHTPOJIb;
IIpuBOANTH NPUMEPHI NAPAILIENBLHOCTH U HEPIEHAUKYISAPHOCTH HPSAMBIX B IIPOCTPAHCTBE.;
Pacro3HaBaTh B MHOTOYr0JIbHUKAaX HEPIEHMKYIIAPHbIE H NapaUIeIbHbIE CTOPOHBL. ;
HW300pakaTh MHOTOYrOJBHUKH C NapauIeNIbHBIMU, HMEPICHIUKYISPHBIMUA CTOPOHAMH.;
Haxomuth paccTrosiHue MEXy IByMsl TOUKAaMH, OT TOYKH JI0 HPSAMOH, JUIMHY ITyTH Ha
KBaJIPaTHO# CETKE, B TOM YHUCIIE HCIIONB3Ys LH(POBBIC PECYPCHI;

2.3. | PaccrosiHue Mexy 1ByMs TOYKAMH, OT 2 PacrioszHaBarh Ha yepTexax, PUCYHKAX Cllydad B3aMMHOIO PACIIONOKEHHU JIBYX NPAMBIX.; VerHbiit
TOYKHM JI0 NPSMOii, JUIMHA ITyTH Ha HW300pakaTh ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMCHTOB HA HEJIMHOBAHHOW M KJIET4aTOi Oymare oTIpoc;
KBaJIPaTHOH CeTKe. JIBE MepeceKaloNyecs MpsiMble, JIBE NMapajiebHbIe PAMbIE, CTPOHTD NIPAMYIO, TTuceMenHsIiH

TIEPTICHANKYIISAPHYIO JIAaHHOM. ; KOHTPOJIb;
TIpuBOANTE MPUMEpHI MAPAIIETBHOCTH ¥ TIEPIIEHNKYISPHOCTH MPSMBIX B TIPOCTPAHCTBE.;

Pacno3naBaTh B MHOTOYTOJIbHUKAX TIEPIICHANKYIISIPHBIC H TTapaslIeIbHbIC CTOPOHEL. ;

W300pakaTh MHOIOYrOJBHHKH C NapauIe/IbHBIMU, HEPICHIUKYISPHBIMUA CTOPOHAMH.;

Haxomuth paccTosiHME MEXIY IByMsl TOUKAMH, OT TOYKH JI0 HPSAMOH, JUIMHY ITyTH Ha

KBaJpaTHON CEeTKe, B TOM YHCIIE MCTIONB3Ys LH(POBBIC PecypChl;

2.4. | Tlpumepsl MPSIMBIX B TIPOCTPAHCTBE 2 Pacnio3naBaTh Ha uepTexax, pUCYHKAX CTydad B3aMMHOTO PACTIONIOKEHHS JIBYX MPSIMBIX.; Yerusiit
H300pakaTh ¢ MOMOIIBIO YEePTEKHBIX HMHCTPYMEHTOB Ha HEJIMHOBAHHOI M KieTdaroit Oymare 0I1poc;
JIBE MepeceKalonyecs MpsiMble, JIBE NMapajiebHbIe PAMbIE, CTPOHTD NPSAMYIO, TIuceMenHsIiH
TIEPTICHANKYIISAPHYIO JIAHHOM. ; KOHTPOJIb;
TIpuBOANTH IPUMEPHI NAPAILIEIBHOCTH U NEPIEHAUKYISAPHOCTH MPSMBIX B IIPOCTPAHCTBE.;

Pacrnio3naBaTh B MHOTOYTOJIbHUKAX TIEPIICHANKYIISIPHBIC H TTapaJlIebHbIE CTOPOHEIL. ;
HW300pakaTh MHOrOYTOJIBHUKM C MapaJuleNbHbIMU, IEPIEHIUKYIIPHBIMU CTOPOHAMH.
Haxomuth paccTosIHME MEXIY IByMsl TOUKAMH, OT TOYKH 10 HPSAMOH, JUIMHY ITyTH Ha
KBAJIPaTHOI CETKE, B TOM YHUCIIE HCIONb3Ys LU(PPOBBIE PECYPCHI;
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Pazaen 3. ipo6u

3.1. OObIKHOBEHHAsI IPOOb, OCHOBHOE 3 VcrHbIT
CBOICTBO IpoOH, COKpaIieHne Jpodeii. or1poc;

Konrponbhas

pabora;




3.2.

CpaBHEHHE M YNOPSIOYUBAHHE IPOOEii.

YcrHblit
orpoc;
IIpaxTuyeckas
pabora;

3.3.

JlecsaTuuHble POOM M MeTpHUEcKast
cHcTeMa Mep.

YerHblii
0mpoc;
TIucemeHHbII
KOHTPOJIb;

3.4.

Apudmernueckue JeHcTBUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMH
podsMu.

VerHblii
orpoc;
TIucemeHHbII
KOHTPOJIb;

3.5.

OTHOIICHHE.

VerHblii
orpoc;
TIucemeHHbII
KOHTPOJIb;

3.6.

I[CJ'[CHHC B JJAaHHOM OTHOIICHHHU.

VerHblii
orpoc;
TIucemeHHbII
KOHTPOJIb;

3.7.

Macrira6, npomnopuusi.

YerHblii
oI1poc;
TIucemeHHbII
KOHTPOJIb;

3.8.

TTonstue npouexra.

YerHblii
oI1poc;
TIucemeHHbII
KOHTPOJIb;

3.9.

Boruucinenue TIPOLICHTA OT BEJIMYUHBI U
BEJIMYMHBI 110 €€ TIPOLIEHTY.

YerHblii
oI1poc;
TIucemeHHbII
KOHTPOJIb;

3.10.

PelieHie TEKCTOBBIX 3aad, CO ACPXKALINX
JIpOOH U TIPOLCHTBI.

YerHblii
or1poc;
TIucemMeHHbBII
KOHTPOJIb;

3.11.

TIpaxtudeckas pabora «OTHOLICHNE
JUIMHBI OKPYKHOCTH K €€ THaMeTpy»

YerHblii
or1poc;
TIucemMeHHbBII
KOHTPOJIb;
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Pa3znen 4. Harnsanasi reomerpusi. CuMMeTpust




4.1. | Ocesas cumMeTpusi. Pacro3zHaBaTh Ha 4epTexax U M300paXKEHHsX, U300paKaTh OT PYKH, CTPOUTh C MOMOLIBO Yerusrii
HMHCTPYMEHTOB (Urypy (OTPE30K, JIOMaHYyI0, TPEYrojbHHUK, IPAMOYTOJIBHUK, OKPYKHOCTb), ompoc;
CHUMMETPUYHYIO JaHHOH OTHOCHUTENBHO NMPSIMOH, TOUKN.; ITncemennsIit
Haxomuthk nIpuMepsl CHMMETPHH B OKPY’KalOLIEM MHPE.; KOHTpOJIb;
MogzenupoBath U3 OymMaru JBe (pUrypbl, CHMMETPHYHbIE OTHOCHTEIILHO IIPSAMOI. ;
KoHCTpynpoBaTh reoMeTpuuecKue KOH(GHUIypaliH, UCHOb3Ys CBOMCTBO CHMMETPHH, B TOM
YHCJIE C TIOMOIIBIO LIU(POBBIX PECYPCOB.;
HccnenoBarh cBOMCTBA H3y4eHHbIX GUIyp, CBA3aHHBIE C CHMMETpPHEH, HCIIONb3Ys
9KCIIEPUMEHT, HaOII0ICHHE, MOICINPOBAHHE. ;
OO60CHOBBIBATH, ONPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPHKIEHHS O CUMMETPUH DHIYp;
4.2. | LlenTpanbHas CUMMETPUsL. Haxoauts mpuMepsl CHMMETPHM B OKpPYKAIOIIEM MHPE.; VerHblit
Mognenupopath U3 OymMaru JBe (pUrypbl, CHMMETPHYHbIE OTHOCHTEIILHO TIPSAMOI. ; ompoc;
KoHcTpynpoBaTh reoMeTpuuecKue KOH(QUIypaluy, UCHOJIb3ys CBOKCTBO CHMMETPUH, B TOM TuceMenHBIiH
YHCJIE C TIOMOIIBIO IU(POBBIX PECYPCOB.; KOHTpOJIb;
HccnenoBaTh CBOMCTBA H3Yy4EHHBIX QUIYp, CBA3aHHBIC C CUMMETPHEH, HCTIONB3Ys
9KCIIEPUMEHT, HAOIIOCHHE, MOACINPOBAHHE. ;
OO6OCHOBBIBATH, OIPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPHKIEHHS O CUMMETPUH DHIYp;
4.3. | IlocTpoeHHe CHMMETPUYHBIX (BUTYD. MopzenupoBatb U3 OymMaru aBe (pUrypbl, CHMMETPHYHBIC OTHOCHTEIIBHO TIPSIMOIA. VYerHslit
KoHcTpynpoBaTh reoMeTpuueckue KOH(QUIypaluy, UCHOJIb3ys CBOHCTBO CHMMETPUH, B TOM ompoc;
YHCIIE C TIOMOIIBIO IU(POBBIX PECYPCOB.; TuceMenHBIiH
HccnenoBaTh cBOMCTBA H3y4EHHBIX QUIYp, CBA3aHHBIC C CUMMETPHEH, HCTIONIB3Ys KOHTDOJIb;
9KCIIEPUMEHT, HAOIIOCHHE, MOICINPOBAHHE. ;
OO6OCHOBBIBATH, OIPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKIEHHS O CUMMETPUH DHIYD;
4.4. | Ilpaxkrtuueckas padora «Oceas KoHcTpynpoBaTh reoMeTpuueckue KOH(QHUIypaluy, UCHOJIb3ys CBOHCTBO CHMMETPUH, B TOM VerHbiit
CUMMETPHS». YHCJIE C TIOMOIIBIO IUMPOBBIX PECYPCOB.; ompoc;
HccnenoBaTs CBOHCTBA H3Yy4EHHBIX (QUTYp, CBS3aHHBIC C CUMMETPHEHi, HCTIONB3Ys TTncemennsIit
9KCIIEPUMEHT, HAOIIOICHHE, MOICIINPOBAHHE. ; KOHTpOJIb;
OO60CHOBBIBATH, ONPOBEPTraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKIEHHS O CUMMETPUH DHTYD;
45. | Cummerpus B mpocTpaHcTBe HccnenoBaTs cBOMCTBA H3y4EHHBIX (QUIYp, CBA3aHHBIC C CUMMETPHEH, HCTIONB3Ys YcerHblit
9KCIIEPUMEHT, HAOIIOACHHE, MOICIINPOBAHHE. ; omnpoc;
OO0O0CHOBBIBaTh, ONPOBEPraTh € MOMOIIBIO KOHTPIIPUMEPOB YTBEPIKACHHS O CUMMETPHU (HTyp; TTucemennsIit
KOHTPOJIb;
Hroro no paszeny:
Pa3nen 5. Boipaskenus ¢ 6ykBamMu
5.1. | Ilpumenenue OykB U 3amucu Hcnonb30BaTh OyKBBI /UL 0003HAYCHUS YHCEI, IPH 3AITMCH MATEMATHIECKHX YTBEPXKACHHUH, VYerusrit
MaTEeMaTHYECKUX BBIPAKCHUH 1 COCTaBJISATh OYKBEHHbBIE BBIPQ)KEHHS 110 YCIOBHIO 3a/a4H.; orpoc;
HPEUIOKEHUH. HccrenoBaTh HECIOKHBIC YHCIIOBBIC 3aKOHOMEPHOCTH, MCIIOJIB30BaTh OYKBBI ISl MX 3aIUCH.; TIuceMenHbIi
BbIUMCIIATH YMCIIOBOE 3HAYEHHE OYKBEHHOTO BBIPHKCHMS IPH 33JaHHBIX 3HAYEHHUSAX OYKB.; KOHTpOJIb;
5.2. | BykBeHHBIC BBIPaXCHHS M YHCIIOBBIC HccrenoBaTh HECIOKHBIC YHCIIOBBIC 3aKOHOMEPHOCTH, MCIIOJIb30BaTh OYKBBI ISl HX 3aIUCH.; VYerHblit
HOJCTAHOBKH. BbIUHCIIATH YMCIIOBOE 3HAYEHHE OYKBEHHOTO BBIDKCHMS IPH 33JaHHBIX 3HAYEHHUSAX OYKB.; ompoc;
ITucsmenHbIi

KOHTPOJIb;




5.3. | BykBeHHBIC paBEHCTBA, HAXOXKICHHUE 2 BBIUKCIATD YUCII0BOE 3HAUCHHE OYKBEHHOTO BBIDAXKEHHS IIPH 3a/JaHHBIX 3HAUYCHHAX OYKB.; VerHsiit
HEM3BECTHOIO KOMITOHEHTA. 3anuceiBaTh GOpMyIIbL: IEPUMETPA U IUIOMIAM IPAMOYTOJIBHHUKA, KBAPaTa; JUIMHBI ompoc;
OKPY)XHOCTH, TUIOLIAH KPYTa; BHITOIHATH BEIYHCICHUS MO 3THM (opMyInam.; TIucbMenHsIiH
CocrasiAth (HOpPMyJIbl, BEIPAXKAIOIIME 3aBUCUMOCTH MEXJY BEIMYMHAMU: CKOPOCTh, BPEMS, KOHTPOJIb;
PacCTOsHKE; LEHA, KOJIMYECTBO, CTOMMOCTb; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI;
BBITIOJIHATD BBIYUCIICHHS MO 3TUM (HopMyIIam. ;
Haxomuth HEM3BECTHBIH KOMIIOHEHT apM()METHUECKOrO NAEHCTBHS;
5.4. | ®opmyns 2 3anuchBaTh GOPMyYIIBL: IEPUMETPA U IIIOMAAN IPSIMOYTOIbHHKA, KBAPaTa; JUIMHBI VerHslit
OKPY)KHOCTH, IUIOIIAH KPYra; BBIOIHATH BBIYUCIIEHHS 110 3THM (opmynam.; ompoc;
CocrasiATh (HOPMYJIbl, BBIPAKAIONINE 3aBUCUMOCTH MEKJY BEIMYMHAMH: CKOPOCTb, BPEMs, TIucbMenHsIiH
PAcCTOsIHUE; LIEHA, KOJIHYECTBO, CTOUMOCTD; IPOM3BOIUTEIBHOCTD, BpeMsl, 00bEM paboThI; KOHTpOJIb;
BBITIOJIHATD BBIYUCIICHHS MO 3TUM (hopMyIIam. ;
Haxomuth HEM3BECTHBIH KOMIIOHEHT apM(METHUECKOrO NAEHCTBHS;
Hroro mo paszeny: 6
Paznen 6. Haraisanast reomerpusi. @Urypsl Ha ImJiocKocTH
6.1. | YeThpEéXyronbHUK, MPUMEPHI 2 HW300paskaTh Ha HENMHOBAHHOI M KJIETYaTOH GyMare ¢ HCIOJIb30BAHUEM YEPTEKHBIX VYerHslit
4ETBIPEXYTOJIbHUKOB. HMHCTPYMEHTOB YETHIPEXYTrOIbHUKH C 3aJlaHHBIMH CBOMCTBAMHU: C IapaJlIe/IbHbIMU, ompoc;
MEePIEHANKYIISPHBIMH, PABHBIMH CTOPOHAMH, TPSAMBIMH YIJIAMHU U JIp., PaBHOOEAPCHHBIN TIuceMenHBIH
TPEYTOJIBHUK. ; KOHTPOJIb;
TIpennarate 1 00CYKIaTh CIIOCOOBI, AITOPUTMBI 110 CTPOCHUSL.;
6.2. | IIpsiMOyroJbHHK, KBaJpaT: CBOWCTBA 2 H300paskaTh Ha HEITMHOBAHHOM U KJI€TYaTOH OyMare ¢ UCIOIb30BAHUEM YEPTEKHBIX VYeruslit
CTOPOH, yIJIOB, AMarOHaJeH. HMHCTPYMEHTOB YETHIPEXYTOJIbHUKH C 3aJlaHHBIMH CBOMCTBAMH: C MapaJlIe/IbHBIMH, orpoc;
MEePIEHANKYISPHBIMH, PABHBIMH CTOPOHAMH, TPSMBIMH YIJIAMHU U JIp., PaBHOOEAPCHHBIH TTuceMenHsIiH
TPEYTrOJIBHUK. | KOHTpOJIb;
Ipeanarats u 06CykIaTh CIIOCOOBI, AITOPUTMBI IO CTPOCHHSL.;
HccnenoBarh, UCTIONB3Ys SKCIICPUMEHT, HAOIIOJCHNE, MOJCIMPOBAHNE, CBOICTBA
MPSIMOYTOJIbHHKA, KBaJ[paTa, pa30MBaTh HAa TPEYrOJIbHHUKH. |
OGOCHOBBIBATbH, OIPOBEPIaTh C IOMOILBIO KOHTPIPUMEPOB YTBEPKACHHUS O MPSIMOYTOJIbHUKE,
KBaJIpaTe, Paclo3HaBaTh BEPHbBIC U HEBEPHbIC YTBEPIKICHUS.
6.3. | M3mepenue yrios. 1 HW3MepsATh U CTPOUTH C MOMOLIBIO TPAHCIIOPTUPA YIJIbl, B TOM YHCJIE B MHOTOYTOJIBHUKE, VerHbiit
CpaBHHUBATh YIJIbl; PACIIO3HABATH OCTPBIE, MPSIMBIC, TYIIbIC, PA3BEPHYTHIC YIIIBL.; omnpoc;
TTucemenubIit
KOHTPOJIb;
6.4. | Bupsl TpeyroabHHUKOB. 2 Pacno3naBath, H300paXkaTh OCTPOYTOJIbHBIH, PSIMOYTOJIBHBIM, TYHOYTOJIbHBII, YcrHblit
PaBHOOEAPEHHBIN, PABHO CTOPOHHHUIT TPEYTOJIBHUKH. orpoc;
TTucemenHbIit
KOHTpOJIb;
6.5. [ Ilepumerp MHOroyrojbHHKA. 1 BbIUHCIIATH IEPUMETP MHOTOYTOJIbHUKA, TIIOIAlb MHOTOYTOJIbHIKA Pa3OMEeHuEM Ha VerHbiit
MPSIMOYTOJILHUKH, Ha PaBHbIC (UIypbI, HCIIOIB30BAaTh METPHYECKHE CAMHMIIBI U3MEPEHUS orpoc;
JUIMHBI U TUIOIAJHN. ; TTucemenHbIi
KOHTPOJIb;
6.6. | Ilmomans ¢urypst. 1 BBIUHCIIATH HEPUMETP MHOTOYTOJIbHUKA, TUIOIAlb MHOTOYTOJIbHIKA Pa3OueHuEM Ha Yerusrit
NPAMOYTOJILHUKH, Ha paBHbIE (UIypBl, HCIIONB30BAaTh METPUYECKHE €IMHMIIBI U3MEPEHUS ompoc;
JUIMHBI M TIOIIA/IHM. ; TTucemennbIit
KOHTpOJIb;




6.7. | ®opmynsl nepumerpa u MIOMAIN 2 BBIUHCIIATH IEPUMETP MHOTOYTOJIBHUKA, TUIOIIAlb MHOTOYTOJIbHIKA Pa3OueHueM Ha Yerusrii
HPAMOYTOJIbHHKA. NPAMOYTOJILHUKH, Ha PaBHbIE (UIypBI, HCIIONB30BAaTh METPHYECKHE €IMHMIIBI U3MEPEHUS ompoc;
JUTAHBI U TUTOMIA/IH. ; TTucbMeHHBIH
Hcnonb3oBaTh NpuOMIKEHHOE U3MEPEHUE JUIMH U IUIOIIaeil Ha kieTyaToi Oymare, KOHTPOJIb;
NpUOMINKEHHOE U3MEPEHHE JUTMHBI OKPYKHOCTH, IUIOIAN KPYyra;
6.8. | IlpubmmxéHHOE M3MEpEHHE TUIONIA 1 1 Hcnonb3oBath npuOIMKEHHOE M3MEpPEHHE JUIMH U IUIOIIAACH Ha KieT4aroi Oymare, YerHblii
buryp. npuOMKEHHOE N3MEPEHHE JTMHBI OKPYKHOCTH, IO KPYyra; oIpoc;
ITncemennsIit
KOHTPOJIb;
6.9. | Ipaxtnueckas padora «Ilnomans Kpyray 2 Pacno3HaBath, n300pakaTh OCTPOYTOIbHEIIL, IPSIMOYTOJIBHBIN, TYIOYTOJIbHBIH, Ycrusrit
PpaBHOOEIPEHHBII1, PABHO CTOPOHHHI TPEYTOJIBHHUKH. ompoc;
BBIUHCIIATH IEPUMETP MHOTOYTOJIBHUKA, TUIOIAlb MHOTOYTOJIbHIKA pa3OueHuEM Ha ITucemennsIit
MPSIMOYTOJIbHUKH, Ha paBHbIE (UIypbl, HCHOJIb30BAaTh METPHUECKUE €IAMHHIBI H3MEPEHNUS KOHTPOJIb;
JUIMHBI U TUIOIA/IN. ;
Hcnonb3oBaTh NpUOIMKEHHOE M3MEPEHHE JUTMH U IUIOLIAeH Ha KieryaToil Oymare,
npuOMKEHHOE N3MEPEHHE ATUHBI OKPYKHOCTH, IO KPYyra;
Hroro mo pazneny: 14
Pazgen 7.Ilo/10:kuTe/IbHBIE M OTPHUATEJbHbIE YMCIA
7.1. | Lensle uncna. 5 IIpuBoANTH IPUMEPHI UCIIONIB30BAHUS B PEAIbHON KM3HU MONOKHUTEIBHBIX  OTPULATEIbHbBIX YcrHblii
4HCelL; oTIpoc;
HW300paskaTh LieIbIe YUCIa, TOT0XKHUTEIbHBIC U OTPULIATENIBHbIC YHCIIa TOUKAMH Ha YHCIIOBOI ITncemennsIit
MPSAMOH, MCIIONIb30BaTh YHCIIOBYIO MPSIMYIO JUISI CPAaBHEHHS YHCEIL.; KOHTPOJIb;
7.2. | Monynb umcna, reoMeTpuyecKas 5 M300paskaTh Leble YUCIIa, HOJI0KHUTEIbHBIC U OTPHUIATENIBHBIC YHCIIA TOUKAMU HA YUCIIOBOIT YcerHblit
MHTEPIPETALIHs MOJLYJIs. MPSIMOH, HCIIONB30BATh YMCIOBYO MPSIMYO JUIs CPABHEHMS YHCEIL.; or1poc;
IIpuMeHsATs MpaBuiia CPaBHEHHS, YIOPSIOUMBATH LIEJIbIC YHCIIA; HAXOIUTh MOIYJb YHCIIA.; TTncemennsIit
KOHTPOJIb;
7.3. | YucnoBble NpOMEKYTKH. 5 TIpuMeHsTh NpaBuIia CPABHEHMUS, YIOPSA0YHBATH LEIBIE YMCIIA; HAXOAUTh MOMIYIIb YHCIIA.; VerHbiit
or1poc;
TTucemenubIit
KOHTPOJIb;
7.4. | TlonoxuTenbHble U OTPULATEIbHbIC 6 DopMyIHpoBaTh IPaBUIa BBIYUCICHHS C MOJOXKUTEIbHBIME M OTPHIATEIbHBIMH YHCIAMH, VerHbiit
qpcIa. HaXOJUTh 3HAYCHMS YHCIIOBBIX BBIPOKEHUH, COJEPIKAIMX JCHCTBUS C IOJIOKHTEILHBIMH U or1poc;
OTPHLATEILHBIMH YHCIIAMHL; TTucemenHsIit
KOHTPOJIb;
7.5. | CpaBHeHHUE MONOKUTEIBHBIX 6 HW300paskaTh LeNbIe YUCIIA, TOT0XKHUTEIbHbIE U OTPULIATENIBHbIC YHCIIA TOUKAMH Ha YHCIIOBOI VerHbiit
OTPHIATEILHBIX YHCEIL. MPSIMOH, MCIIOJIb30BaTh YHCIIOBYIO MPSIMYIO JUISI CPaBHEHHS YHCEIL.; orpoc;
TIpuMeHsTh MpaBuiia CPaBHEHMS, YHOPSIOYMBATH LIEJbIE YHCIIA; HAXOAUTh MOJY/b YHCIA.; TTucemenHsIit
KOHTPOJIb;
7.6. | Apudmernueckue aeicTBus C 6 IIpumeHsTh mpaBUIa CPaBHEHUS, YHOPSAAOYMBATBH IIEble YHCIA; HAXOAUTh MOAYIb YHCIA.; YcrHblii
TIOJIOXKUTEIIBHBIMHI M OTPHIIATEILHBIMU DopMypoBaTh TpaBHUIa BEYUCICHHS C TOJOKHTCIBHBIMA M OTPUIATEIBHBIMHE YHCIIAMH, or1poc;
YUCTIAMH. HAXOJIUTh 3HAYEHMS YMCJIOBBIX BBIPAKEHMH, CONEpKANIMX JEHCTBHSA C NOJIOKUTEIbHBIMH U TucemenHbIi
OTPULATEILHBIMH YHCIIAMU.; KOHTPOJIb;




7.7. | Pemenune TeKCTOBBIX 3a/1a4 7 DopMynupoBaTh IpaBUIa BBIYUCICHHS C MOJOXKUTEIbHBIME M OTPHIATEIbHBIMH YHCIAMH, VerHsiit
HAXOJIUTh 3HAYEHMS YMCJIOBBIX BBIPAKEHMI, CONEpKANIUX JEHCTBHSA C NOJNIOKUTEILHBIMH U ompoc;
OTPULATEILHBIMH YHCIIAMHU.; TIucbMenHsIiH
IIpuMeHsATH CBOMCTBA CIOKEHUS M YMHOMKEHH JUIA IpeoOpa3oBaHHs CyMM U IPOU3BEJICHHUH. KOHTPOJIb;
Hroro no pazneny: 40
Pa3nen 8. IlpeacraBiieHne AaHHbIX
8.1. [ IlpsmoyronpHas cucTeMa KOOpJMHAT Ha 1 OOBSACHATh U WILUIIOCTPUPOBATH IIOHATUE MPAMOYIOJILHOIH CHCTEMBI KOOPJIMHAT Ha IJIOCKOCTH, VerHblit
TUIOCKOCTH. HCHOJIB30BaTh TEPMHHOJIOTHIO; CTPOMTH HA KOOPAUHATHON IUIOCKOCTH TOYKHU H (PUTYPBI 110 ompoc;
3a/IaHHBIM KOOPAMHATAM, HAXOJUTh KOOPJNHATHI TOYEK; TIucbMenHsIiH
KOHTPOJIb;
8.2. | KoopauHatsl TOYKH Ha IIOCKOCTH, 1 OOBACHATH ¥ WUIIOCTPUPOBATH MOHATHE MPSIMOYTOJIBHON CHCTEMbl KOOPIMHAT HA IIOCKOCTH, VYeruslit
abcrcca U Op/iMHATA. HCHOJIB30BaTh TEPMHHOJIOTHIO; CTPOMTH HA KOOPJAUHATHOM IJIOCKOCTH TOYKU U (PUTYPHI 110 ompoc;
3a/IaHHBIM KOOPAMHATaM, HAXOJUTh KOOPJUHATHI TOYEK; TIuceMenHBIH
KOHTpOJIb;
8.3. | CronbuaTbie 1 KPYroBble JHarpaMMsl. 1 Yurarh cToJI0UAThIe M KPYrOBBIC AMArpaMMbl; HHTEPIPETUPOBATH JAaHHbBIC; CTPOUTD VYeruslit
cToN0YaThIe JUarpaMMBl. ; onpoc;
ITucemennbIit
KOHTPOJIb;
8.4. | Ilpakruueckas padora «Iloctpoenue 1 Hcnonb3oBaTh HHGOPMALNIO, IPEJICTABICHHYIO B TAOJIMIAX, HA AMAarpaMMax Ul PeIeHHs VYeruslit
JIarpaMmm». TEKCTOBBIX 3a/1a4 U 33/ia4 U3 PEANbHOMN KU3HHU; ompoc;
TTucemenubIit
KOHTpOJIb;
8.5. | PemieHue TeKCTOBBIX 3ajad, CO JAepxaumx | 2 Hcnonb3oBaTh HHGOPMALNIO, IPEJICTABICHHYIO B TAOJIMIAX, HA AMAarpaMMax Ul PEIeHHs VYerubrit
JIaHHbIC, MPEJCTAB JICHHbIC B TaOIMLax u TEKCTOBBIX 3a/1a4 M 33/ia4 U3 PEAbHOM JKU3HHU; orpoc;
Ha Jarpammax ITuceMeHHsbIH
KOHTpOJIb;
Hroro no paszeny: 6
Paznen. 9. Harasinasi reomerpusi. @Urypsl B NpoCTPaHCTBe
9.1. | IIpsiMoyroJbHbI napamienenunes, Kyo, 2 Pacno3naBath Ha yeprekax, pUCYHKAX, OINMCBIBATH NUPAMUIY, IPU3MY, HUIMHIP, KOHYC, LIap, YcrHblit
Hpu3Ma, MUpamMusa, KOHyC, LIHHP, 1ap n300pakaTh UX OT PYKH, MOACINPOBATh U3 OyMary, IUIACTHJIMHA, IPOBOJIOKA H JP. ; orpoc;
u chepa. TTpuBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOILET0 MHUpA, MMEIOIIMX (OPMBI Ha3BaHHBIX TEIL; TTuceMeHHBIH
KOHTpOJIb;
9.2. | U3obpakenue npocTpaHcTBeHHbIX Quryp. | 1 TIpuBOANTH IPUMEPBI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (DOPMbI Ha3BaHHBIX TEIL.; VYerusrit
Vcnonb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb, OCHOBAHHE, BBICOTA, PafHyC U onpoc;
JMaMeTp, pa3BEéPTKa.; ITucemenHsbIit
KOHTpOJIb;
9.3. | IIpumepsl pa3BEPTOK MHOTOIPAaHHHUKOB, 1 Hcnonb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHUE, BBICOTA, PAUyC U VYerusrit
LWIMH/PA U KOHYCA. JMameTp, pa3BépTka.; onpoc;
ITuceMmenHbIH
KOHTPOJIb;




9.4. | Ipakruueckas padora «Co3ganue 1 W3y4aTh, UCHOIB3Ys IKCIEPUMEHT, HAOIIOACHHE, U3MEPEHHE, MOJICTHPOBAHNE, B TOM YHCIIE Yerusrii
MoJieNielt IPOCTPAHCTBEHHBIX (UTYPY. KOMITbIOTEPHOE, H OMHCHIBATH CBOHCTBA HA3BAHHBIX TEJl, BHIABIATH CXOJCTBA M PA3INUMs: ompoc;
MEX/Ly THPAMHUIOH U MPU3MOIT; MEK/IY LIMIHHIPOM, KOHYCOM H IIApOM.; TIucbMenHsIiH
; KOHTpOJIb;
CosziaBaTh MOJIENH NIPOCTPAHCTBEHHBIX GUryp (13 Oymard, NpoBOJIOKHM, IUIACTUIMHA U Jp.);
9.5. [ IonsaTue 0ObEMa; eMHUIIBI H3MEPEHHS 2 H3mepsaTh Ha MOJIENAX: JUIMHBI pEOEp MHOIOIPaHHUKOB, JHAMETP IIapa.; VerHblit
00béMa. BeiBoauts Gopmyiry 00bEMa IpAMOYTOJIHOTO NapajulelienuIea. ; oIpoc;
ITncemennsIit
KOHTPOJIb;
9.6. | OOBEM mpsAMOYroIBHOTO 2 W3MepsATh Ha MOJENAX: JUIMHBI pEOEp MHOIOIPAaHHUKOB, AHAMETp IIapa.; VerHslit
napajenenunesa, kyoa, hopmyJs BsiBoauth (opMyiy 00bEMa IpSAMOYTOJIBHOTO NMapaJLIeNeuIea. ; oIpoc;
00béMa Bbrunciats o gopmynam: 00bEM MPAMOYTOIbHOTO MapasuleNienunesa, Kyoa; UCIoIb30BaTh TIucbMenHsIiH
€/IMHULIBI U3MEPEHHs] 00bEMA; BBIYUCIIATH 00BEMBI TEJI, COCTABIICHHBIX U3 KyOOB, KOHTPOJIb;
napaJule/IenuIeoB; PEaTh 3a1a4l C PealbHbIMU JaHHBIMHU;
BsiBoauth (opMyity 06bEMa MPSIMOYTOIBHOTO NapauIe/euIesa. ;
Bbrunciats mo gopmynam: 00bEM IPSAMOYTOJIbHOTO Mapalulelienunesa, Kyoa; UCII0Ib30BaTh
€/IMHULIBI U3MEPEHHsI 00bEMA; BBIYUCIIATH 0OBEMBI TENI, COCTABICHHBIX U3 Ky0OB,
napaJuIe/IeNUNe IOB; PEIaTh 3a1a4l ¢ PealbHbIMU JaHHBIMH;
Hroro mo paszeny: 9
Pazgen 10. IloBTopenme, 006oOLIeHHe, CHCTEMATH3ALMS
10.1. | TIoBTOpEHNE OCHOBHBIX MOHATUH M 20 BbI4uCIATh 3HAUCHHS! BBIPOKEHMIl, COAEPKALIMX HATypalbHbIC, LEJble, IOJI0KUTEIbHBIC H VYeruslit https://resh.edu.ru/
METOJI0B KypcoB 5 1 6 OTpHLATEIbHBIC YHCNIA, OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, BBINOIHSATH MPEoOpa3OBaHMUs orpoc;
KJIACCOB 0000IIEHKE, CHCTEMATH3ALIUS YHCel ¥ BBIPAKCHUH. ; TTucemeHHbII
3HAHUR Beibupars crmoco0 cpaBHEHHS YMCEINl, BBIYMCICHHil, NPUMEHSTh CBOICTBA apH(METHUYECKHX KOHTDOIIb;
JIeHCTBUIA ISl pallMOHAIM3AIN BBIYUCIICHHUI.
Pemmath 3a/jaun U3 peanbHOH JKM3HHU, IPUMEHATh MATEMATHYECKHE 3HAHUA U1 PEISHUs 3a/a4
U3 IPYTHX HPEIMETOB;
Peruarhb 3ajiaun pasHbIMH CHOCO0aMH, CPAaBHUBATh, BHIONPATH CIIOCOOBI PELICHHS 3aauH.;
OcymiecTBIATh CAMOKOHTPOJIb BBIOJIHIEMBbIX JASHCTBUI U CAMOIIPOBEPKY PE3yibTaTa
BBIYUCIICHUH;
Hroro no pasaeny: 20
OBILIEE KOJMYECTBO YACOB IIO 170

TIPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOIECCA
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