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MNOACHUTEJIBHASA 3AIINCKA
[IpuoputeTHBIMU 1IETIIMU O0YUEHHUSI MaTEMaTHUKE B 5—6 Kitaccax sIBJSIOTCS:
® MPOJNOIDKEHUE (QOPMHUPOBAHUS OCHOBHBIX MATEMATHUYECKUX TIOHATUH (YMCIO, BEIMYWHA,
reoMerpuueckas  ¢urypa), OOECHEUYMBAIOIIUX  MPEEMCTBEHHOCTh M  IEPCHEKTUBHOCTH
MaTEeMaTHYeCKOro 00pa3oBaHus 00YJarOIINXCS;

® pa3BUTHC WHTEIUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOYyYaroIIMUXCs, IMO3HABATEIBHOMN

aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, MHTEpeca K U3yYEHHIO MaTeMaTUKH;

e [ojBeJCHHWE OOy4YaromMXCs Ha JOCTYMHOM /Ui HHUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U

MaTEeMaTHUKHU U OKPYXKAIOIEro MUPA;

e (dopmupoBanue (¢GyHKIIMOHATHLHOW MAaTEMaTHYECKOH TPaMOTHOCTH: YMEHHUs paclo3HaBaTh
MaTEeMaTHYECKHe OOBEKTHI B PEANIbHBIX JKU3HCHHBIX CHTYAIHSIX, MPUMEHSITH OCBOCHHBIC YMCHHUS
JUTSL PEIICHUs TPAKTUKO-OPUEHTHUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATH MOJIYyYCHHBIC PE3YIbTaThl U
OLICHUBATh UX HAa COOTBETCTBUE MPAKTUYECKOIN CUTYaIIUH.

OcHOBHbIE JMHUM COJEp)KaHUs Kypca MaTeMaTHKU B 5—6 Kkiaccax — apudmeTnueckas U
reoMeTpHUYEeCcKas, KOTOphIE Pa3BUBAIOTCA Mapaiel]bHO, KaXas B COOTBETCTBUU C COOCTBEHHOH JIOTHKOIA,
OJIHAKO, HE HE3aBHUCHUMO OJIHa OT JpYrod, a B TECHOM KOHTaKTe M B3auMoieicTBuu. Takxke B Kypce
MaTEeMaTUKU IPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU alNreOphbl M ONMUCATEIbHON CTATUCTHKHU.

N3ydyenne apupMeTHUECKOro Marepralia HA4MHAeTCS CO CHCTEMAaTH3allid W Pa3BUTHUS 3HAHUU O
HAaTypaJIbHBIX 4YHCIAX, T[OJIYYCHHBIX Ha YpOBHE HadaiapHOro ooOmero ooOpaszoBanus. Ilpu sTom
COBEPIICHCTBOBAHNE BBIYUCIUTEIHPHOW TEXHUKH W (OPMHUPOBAHUE HOBBIX TECOPCTHUYCCKUX 3HAHUN
COYETACTCS C PA3BUTHUEM BBIYMCIUTEIBHON KYIbTYPHI, B YACTHOCTH C OOYYCHHEM MPOCTCHIIUM MpuéMam
MPUKUAKY U OIICHKU PE3yJlbTaTOB BhIUMCICHUN. V3yueHrne HaTypallbHBIX YHCEN MpOoJoJIKaeTcs B 6 Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHATUSMU TEOPUH JIETUMOCTH.

Havano nzy4yenusi 0ObIKHOBEHHBIX U JCCSITHUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. DTO MepBbIi 3Taml B
OCBOEHUU Jpo0el, Korja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHM WJESIMHU, MOHATUAMU TeMbl. [Ipu sTom
paccMOTpeHHE OOBIKHOBEHHBIX IPOOCH B MOJTHOM 00BEME MPEIIICCTBYET U3YUCHHUIO JIECATUYIHBIX JIPOOCH,
YTO II€JIECO00pPa3HO C TOUYKHM 3PEHUS JIOTUKU H3JI0KEHUS YMUCIOBOM JMHUH, KOTJa NpaBuia JACHUCTBUN C
JECATUYHBIMH JIPOOSIMH MOXHO OOOCHOBATh Y€ HW3BECTHBIMHU QJITOPUTMAMH BBHITIOJHEHUS JEUCTBUHM C
OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSMU PACIIUPUT BO3MOKHOCTH  JIJIst
MOHUMAaHUS 00YYarOIIMMHUCS MPUKIATHOTO MIPUMEHEHHSI HOBOH 3aIllMCU TIPU U3YYSHHUH JAPYTUX MPEAMETOB U
MIPH MPAKTUYECKOM MCIONb30BaHuU. K 6 Kilaccy OTHECEH BTOPOM ATal B U3YUEHHUH IPOOEH, T/ie MPOUCXOTUT
COBEpIIICHCTBOBAHNE HABHIKOB CPaBHEHUS M MpeoOpa3zoBaHUs ApoOei, OCBOCHUE HOBBIX BBIYMCIUTEIBHBIX
QIrOpUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHHWI, B TOM YHUCJE€ 3HAYEHHM BBIPpAXXECHUH, COAEpKAUIUX WU
OOBIKHOBEHHBIC, W JCCATHUYHBIC IpPOOH, YCTAHOBJIEHHE CBSI3ed MEXIYy HHMH, PACCMOTPEHHE NPUEMOB
pereHus 3aa4 Ha apobu. B Havane 6 ki1acca MpOUCXOIUT 3HAKOMCTBO C MOHATUEM IMPOIIEHTA.

OCOOEHHOCTBIO M3YYECHHS TOJIOKHUTEIBHBIX M OTPUIATEIBHBIX YUCEN SBISIETCS TO, YTO OHU TaKkKe
MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TamoB. B 6 kiacce B Hauvane u3ydeHus TeMbl «llomoxxuTenbabie u
OTpULIATENIbHBIE 4MClIa» BblAenseTcs mnoarema «llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULIATETILHBIMU YHCIIAMUA U JIEUCTBUSIMU C TOJOXKUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIAMH MPOUCXOIUT
Ha OCHOBE COJIEPKATEIBHOTO MOAX0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMHUTH O0YUYaOIIUXCS
MPAaKTUYECKH CO BCEMHM OCHOBHBIMM MOHSTHUSIMH TEMbl, B TOM 4YHUCJIE€ U C MpaBWIaMH 3HAKOB MpHU
BBITIOJTHCHUH apu(MeTHUeCKuX neicTBHUid. V3ydeHne palMoHaIbHBIX YUCEN HAa ITOM HE 3aKOHYHTCS, a
OyIeT mpoI0JDKEHO B Kypce anreOphl 7 Kiiacca.

[Ipu oOyueHun pemmeHnio TeKCTOBBIX 3a7a4 B 5—6 Kjaccax UCIMOJIB3YIOTCS apuPpMETHISCKHIE TPUEMBI
pemenust. [Ipu oTpaboTKe BRIYMCIUTENHHBIX HABBIKOB B 5—6 KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIC 3a/1auu
CIIENYIOIIMX BHJIOB: 3aJa4i Ha JIBIDKCHHE, HA YacCTH, HA MOKYIKH, HA padOTy U MPOU3BOAUTEILHOCTh, Ha



IPOLEHThI, HA OTHOWIEHWs M mponopuuu. OOydaromiyecs 3HAKOMATCS C NpUEMAMU pELICHHs 3az1ad
nepedopoM BO3MOXKHBIX BApHUAHTOB, ydarcs padoTarh ¢ HHGOpMAIMEH, MpeacTaBIeHHON B (hopme Tabiuil
WIH AUarpamMM.

B nmporpamme yuebHOrO Kypca «MaremaTuka» MperycMOTpeHO (pOpMHUpOBaHUE MPONEAEBTHUECKUX
anreOpandeckux IMpeacTaBleHW. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBHCUMOCTH  OT
MaTEeMaTHYeCKOT0 KOHTEKCTa BBOJAUTCS MOCTENIEHHO. byKBEHHAs CUMBOJIMKA ITUPOKO UCIIOIB3YETCS MPEKIE
BCErO ISl 3aluCH OOIIMX YTBEPXKIECHUH M NpEANoKEHHH, (HOpMyd, B YaCTHOCTH JJS BBIYHCICHHS
reOMETPHUECKUX BEIMYMH, B KAUECTBE «3aMECTUTEIISD» YUCIIA.

B mporpamme yuebHOro xypca «MareMaTHkay IpeCTaBiIeHA HarJsAHAs FeOMETpHsl, HalpaBiIeHHas
Ha pa3BUTHE OOPAa3HOI'0 MBILUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUs, U300pa3UTENIbHBIX YMEHUN. DTO
BaXHBIM 3Tall B W3Y4YEHUU I'E€OMETPUH, KOTOPBIM OCYLIECTBISETCA Ha HArsHO-NPAKTHUYECKOM YPOBHE,
OINMpPAETCsl Ha HAINIAJHO-00pa3HOE MBIILICHHE 00ydaroumxcs. boibinas poib OTBOIUTCS MPAKTHUECKOM
JESTeIbHOCTH, OTBITY, SKCIEPUMEHTY, MOJeIUpoBaHuio. OOydaronirecs 3HAaKOMATCS C T€OMETPHUECKUMHU
¢urypamu Ha IIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHITUMH KOH(DUTYpaLUsAMH, ydaTcsi H300pakaTh UX
Ha HEJIMHOBAHHOM M KJIeT4aToW Oymare, paccMaTpHUBarOT UX IpocTeiIIne cBoicTBa. B mponecce nzyuenus
HarJsIHOM reoMeTpuy 3HaHMs, OJIy4YeHHbIe 00yUaroIUMUC Ha YpOBHE HayajabHOIro o01iero o0pa3oBaHus,
CHCTEMaTU3UPYIOTCS M PaCIIUPSIOTCS.

CornacHo yyeOHOMY IUIaHy B 5—6 Kiaccax M3y4yaeTcsi HHTErpUpOBaHHBINA mpeamer «MaremaThkay,
KOTOPBIN BKJIIOYAET apu(pMETHYECKUH MaTepuall U HarJsIHYI0 T€OMETPUIO, a TaKKe MPOIeeBTHUECKUE
CBEIIEHUS U3 alreOphl, SIEMEHTHI JJOTHKH U Hadalla OMUCAaTeIbHON CTaTUCTUKH.

Ha u3yuenune yuebHoro kypca «Maremaruka» orsogutcst 340 gacos: B 5 knacce — 170 yacos (5 yacoB
B HeJeNo), B 6 kitacce — 170 yacoB (5 4acoB B HEZETIO).

COJAEP/KAHUE OBYYEHUA

5 KJIACC

HartypaJjbHble 4yncIa U HYJIb

Hatypanbnoe uncno. Pan nHatypanehbix uncein. Yucno 0. M300paxeHne HaTypanbHbIX YHCEN TOUKaAMH
Ha KOOPAMHATHOM (YMCIIOBOM) IPSAMOH.

[lo3unmonHas cucrema cuucieHus. PumMckass HyMmepanus Kak HOpUMEpP HENO3UIIMOHHOM CHCTEMBbI
cuncienus. [lecsTuuHas cucreMa CUMCIeHusI.

CpaBHeHHE HaTypalbHBIX YHCEJ, CPaBHEHHME HATypajbHBIX uncesl ¢ HyléM. CrnocoObl cpaBHEHMS.
OxpyriieHne HaTypaJIbHbBIX YUCEIL.

CroxeHne HaTypalbHBIX YHCEIl, CBOWCTBO HYJIS IPU CIOKEHUH. Brruntanue kak aeicTsue, o0paTHoe
CIIO)KEHHIO. Y MHOXKCHHME HaTypaJIbHbIX YMCEN, CBOMCTBA HYJS M €AMHMIBI IIPU YMHOXEHHUH. [leneHue Kak
neiictBue, oOpaTHOe YMHOKeHHMIO. KOMIOHEHTHl AeHCTBHUM, CBs3b Mexay HuMmH. IIpoBepka pesynbraTa
apudmernueckoro neiictBus. l[lepemecTuTenbHOE M COYETATENbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHOKEHUS, pacIpeIeIUTETbHOE CBONCTBO (3aKOH) YMHOKEHUS.

Ucnonb3oBanue OykB [uisi 0003HAYEHUS HEU3BECTHOIO KOMIIOHEHTAa M 3alllCH  CBOICTB
apupMETUIECKUX JEHCTBUH.

Jlenutenu U KpaTHbIE 4Mcia, pa3jloKeHue Ha MHOXUTenu. [IpocTeie u coctaBHble uncina. [IpusHaku
JeInMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHnsp ¢ HaTypalIbHBIM IIOKA3aTENEM. 3alIUCh YMCIIA B BUAE CYMMBI Pa3psIHBIX CIaracMblX.

UucnoBoe BbIpakeHUE. BbluMclieHWE 3HAYEHWM UMCIIOBBIX BBIPAKEHUH, MOPSAOK BBIIOJHEHUS
neiicteuil. Micnonp3oBaHue MpU BBIYMCIECHUSX NEPEMECTUTENILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB)
CIIOKEHUSI U YMHOXKEHHUSI, paclpeeIUTEIbHOIO CBOMCTBA YMHOXKEHUSI.

Apodu



[IpencraBnenue o podu Kak crocoOe 3amucu 4acTy BenunduHbl. OObBIKHOBEHHBIE Apo0u. [IpaBriibHBIC
U HempaBwibHble poOu. CMmemranHas poOb, MpPEICTaBlIEHWE CMEIIaHHON ApoOu B BHJIE HEMPAaBHIBHOM
IpoOW W BBIACIICHHUE IIEJIOM YacTH 4YKCIIa M3 HEMpaBWIbHOW apoom. M3o00pakeHue apoOeil ToukamMu Ha
gucnoBoil mpsiMoii. OcHOBHOE cBoWcTBO napoOu. Cokpamenue apobeid. [IpuBeneHue apoOM K HOBOMY
3HameHareo. CpaBHEHHE APOOEii.

CrnoxeHue M BBIYMTAHHE ApOOei. YMHOXXEHHE W JeleHHe IpoOeid, B3auMHO OOpaTHbIE IIpOOH.
HaxoxaeHue gacTu 1enoro 1 1e1oro 1o €ro 4acTy.

JHecsatnunas 3amuck apoOeid. IlpencraBieHue AeCSITHYHOW JApoOM B BHUAC OOBIKHOBEHHOM.
N3o0pakeHue AeCITUYHBIX ApOoOEH TOUKaMH Ha YUCIOBOM NpsiMoii. CpaBHEHHE IECATUYHBIX IPOOEH.

Apudmernueckue AeHCTBUS ¢ JECATUUHBIMU Ipo0siMu. OKpyTiieHUE TeCATUYHBIX IpOoOeii.

Pelnenne TeKCTOBBIX 3224

Pemenue TeKkcTOBBIX 3amau apudmernueckuMm crmocoOoM. PemeHune jormueckux 3agad. Pemenue
3a7a4 IepebopoM BceX BO3ZMOKHBIX BapUAHTOB. VCroab30BaHKE TIPU PEIICHUH 3a/1a4 TaOJIHII U CXEM.

Pemenue 3anmay, coaepKalluX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBI: CKOpPOCTb, BpEM,
paccTrosiHue, L€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHUIIBI M3MEpEHMs: Macchl, 00bEMA, LIEHBI, PAcCTOSHUS,
BpeMeHH, CKOPOCTU. CBSA3b MEXIY SAMHHUIIAMH U3MEPEHUS KaXkI0H BEIIUYUHBIL.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienue qaHHBIX B BUE TAOIUI, CTOIOYATHIX JUATPAMM.

Harnsinaasi reomerpus

Harnsinaeie mpencraBienus o Gurypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, Yroil, JoMaHas,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YTr0i1. IIpsiMoii, OCTpBId, TynoW U pa3BEPHYTHIA YIJIBL.

JUinHa oTpe3ka, METpUYeCKHWe E€AMHMIBI JIuHbL JlIMHA JIOMaHOW, NEpUMETP MHOIOYroJIbHUKA.
N3mepenue 1 nocTpoeHue yrioB ¢ HOMOUIbIO TPAHCIOPTUPA.

Harnsimaeie npeacrasienus o Gurypax Ha IDIOCKOCTH: MHOTOYTOJBHHK, MPSIMOYTOJBHUK, KBajpaT,
TPEYTroJbHUK, O paBEHCTBE (pUryp.

N3o6paxenue ¢uryp, B ToM uucie Ha kietyaToil 6Gymare. [loctpoenne koHburypamuii U3 yactei
MPsIMOM, OKPY>KHOCTH Ha HEIMHOBAHHOW W KiieT4aToil Oymare. Mcnonp3oBaHHEe CBOWCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHHUKA, KBaJpaTa.

[Inomanp npsIMOYroJIbHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM UHCIIE
¢buryp, n300paxEHHbIX Ha KJIeT4aToi Oymare. EMWHUIBI H3MepeHus TUIOIIA M.

Harnsgaele npeactaBieHus 0 MPOCTPAaHCTBEHHBIX (hUTypax: MPsIMOYTOJIbHBIN Napasuienenunen, Kyo,
MHOrorpaHHuku. M3o0pakeHne mnpocTedInX MHOTOrpaHHUKOB. Pa3BépTku Kyba M mMapauienenumnesa.
Coznanue Mojieneit MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, TUTACTUIIMHA U APYTUX MaTEPHAIIOB).

O0BEM MpsIMOYTOIBHOTO Mapajuienenunesa, kyoa. Equauiiel namMepenus oobEéma.

6 KIIACC

HarypaJjibHble ynciia

Apudmernueckue NEUCTBHS ¢ MHOTO3HAYHBIMU HATypajbHBIMHU uuciaMu. YuCIOBBIE BBIPAXKEHUS,
MOPSAZIOK JIeWCTBUM, MCITIONb30BaHHE CKOOOK. Vcmosb30BaHME MpU BBIUMCICHUSIX NEPEMECTHUTENIBHOTO U
COYETATETbHOTO CBOMCTB CJHOXEHUS W YMHOMKEHHUS, pacCHpeleMTEeIbHOr0 CBOMCTBA YMHOXKEHHS.
OxpyriieHne HaTypaJbHbBIX YHCEIL.

JlenuTenu ¥ KpaTHBIE 4YHCla, HAMOONBIIMK OOIIMI JNeNWTeNh W HauMEHbIee oO0Iee KpaTHOE.
JlenuMocCTb CyMMBI U IPOU3BEEHUS. [{eneHne ¢ ocTaTKoOM.

JApoon

OObIKHOBEHHasT J1po0b, OCHOBHOE CBOMCTBO JpoOM, cokpamieHue aApoOeil. CpaBHeHHE U
yrnopsigounuBaHue apobOeil. Pemenune 3amad Ha HaXOoXJIEHHWE YAaCTH OT ILIEJIOT0 U IEJNOro MO €ro YacTH.
JpoGHoe umciio Kak pe3ynbTaT aeneHus. [IpeacraBienue qecaTHIHON ApoOH B BUe OOBIKHOBEHHOU ApoOH
U BO3MOXHOCTb MpEACTaBICHUS OOBIKHOBEHHOM apoOu B BHAe JecATUYHOU. J[lecsituuHble apoOu u



MeTpuyeckas cucreMa mep. ApupMeTHyeckue IeHCTBHS U YMCIIOBBIE BBIPAXEHUS C OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSIMHU.

Otnomenue. /lenenue B JaHHOM OTHOIIEHUH. Macmitad, nponopuwus. [IpuMenerre nponopuuii mpu
pelieHuu 3auay.

ITonsaTHe npoueHTa. BelyucieHue NpoueHTa OT BEJIMYMHBI U BEJIMYUHEI 110 €€ IIPOLEeHTY. Brlpaxenue
MPOIICHTOB JECATHYHBIMU JApoOsiMu. Pernenue 3amad Ha MPOLEHTHI. BbIpa)keHnWe OTHOLICHHS BEIMYUH B
IIPOLICHTAX.

IToJst0KUTEIBHBIC H OTPHLIATEIbHBIC YHCJIA

[lonoxxurenpHple M oOTpULATeNbHble uyucaa. lLlemple uumcnma. Monynb 4uciia, reoMeTpudecKas
MHTepHpeTanus Moayis ducna. M3o0paxkeHue yucen Ha KOOPAUHATHON mpsiMoi. UHMCIOBBIE POMEXKYTKH.
CpaBHeHue uucen. Apudmerndeckue AeHCTBHS € TOJI0KUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIAMH.

[IpsiMmoyronbpHas cucTeMa KOOPAMHAT Ha TUIOCKOCTH. KoopAaMHATBI TOUKH Ha MJIOCKOCTH, adcIycca u
opauHata. [loctpoenue Touek u GUryp Ha KOOPAUHATHOMN IIIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Ipumenenue OykB Ui 3alMCH MaT€MaTHYECKUX BbIpakeHUHM U npemioxeHuil. CpoiicTBa
apupmeTHyeckux JelcTBuil. bykBeHHbIe BBIpR)KEHUS M UYUCIIOBBIE IOJICTAHOBKU. ByKBEHHBIE PaBEHCTBA,
HaXO0XKJICHUE HEU3BECTHOro KoMioHeHTa. dopmyibl, GopMyibl mepuMerpa U IUIOMAAN HPSIMOYTOJIbHUKA,
KBajJpaTa, 00bEMa napauesnenunena 1 Kyoa.

Penrenune TeKCTOBLIX 3224

Pemenne TekcToBBIX 3amau apudmernueckuM crocoOom. Pemenme normueckux 3amad. Pernenue
3a7a4 IepebopoM BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemenne 3amad, coxepxkKammx 3aBUCUMOCTH, CBS3BIBAIOLIMX BEJIMYMHBL. CKOPOCTb, BpEMs,
paccTrosiHue, Ii€Ha, KOJUYECTBO, CTOMMOCTb, MPOM3BOAMTEIBHOCTh, BpeMs, 00bEM paboThl. EnnHuIel
U3MEpPEHUs: Macchl, CTOUMOCTH, PAcCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXAY €IMHHULIAMU HU3MEPEHUS
Ka)KJOW BEJTMYHHBI.

Pemenne 3amay, CcBA3aHHBIX C OTHOLICHMEM, IPONOPLUMOHAIBHOCTBIO BEIUYMH, IPOLEHTAMH;
peleHre OCHOBHBIX 33aJa4u Ha JpoOu U MPOLEHTHI.

OneHka W NMpHUKUAKA, OKpyriieHue pe3yibrara. CocTaBieHHEe OYKBEHHBIX BBIPAKEHHH MO YCIOBHUIO
3a/1a4n.

[IpencraBienure NaHHBIX C HOMOMIbIO Tabmuy u auarpamM. CronOuaTble AuarpamMMmbl: YTEHHE U
IIOCTpOEHHE. UTeHHE KPYTrOBBIX AHarpaMM.

Harnsignas reomerpust

Harnsnele npeacraBienus o Gurypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, YroJ, JJOMaHasi,
MHOT'OYTOJIbHUK, YETBIPEX YT OJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacrionoxeHue IByX MPsAMBIX Ha IUIOCKOCTH, ITapajuIeIbHbIE NIPSAMBIE, IEPICHANKYIISPHbIC
npsMsble. M3MepeHne pacCTOsHMI: MEXAy ABYMs TOYKaMHU, OT TOYKM IO INpPsAMOM, JUIMHA MaplipyTra Ha
KBaJPAaTHOM CETKE.

N3mepenne 1 nocTpOeHUE YIiioB C MOMOUIBIO TPAHCIIOPTHPA. BUIBI TPEYTOJBHUKOB: OCTPOYTOJIBHBIN,
MPSIMOYTOJIbHBIN, TYHNOYTOJbHBIA, PAaBHOOEAPEHHBIH, PaBHOCTOPOHHHH. YeThIpEXYroJbHUK, HPUMEPHI
YEeTBIPEXYTOJBHUKOB. [IpAMOYronbHUK, KBaJapaT: HCIOIB30BAHHE CBOMCTB CTOPOH, YIJIOB, JHATOHAJIEH.
N300parkeHne reoMeTpuyeckux (Gpuryp Ha HEITMHOBAaHHOW Oymare ¢ MCIIOJIb30BaHHEM LIMPKYJIs, JIMHEHKH,
yrojbHHKa, TpaHcnoptupa. Iloctpoenus Ha kierdaToil Oymare.

Ilepumerp wmHOroyrompHuka. IloHsATHE T1UIOIMAAM (GUTYpPBl, E€AMHUIBI H3MEPEHUs IUIOIMIAIH.
[TpubnuxénHoe u3MepeHue Iuomaau ¢GUryp, B TOM 4Hciae Ha KBajgpaTHoW cerke. [Ipubmmxénnoe
MU3MEPEHUE TIMHBI OKPYKHOCTH, IIJIOIIAIN KpPyra.

CumMMeTpus: LIeHTpalIbHasA, 0OCEeBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoenne cuMMeTpUYHBIX QUTYD.



Harnsmaeie mpenacTaBieHuss O TPOCTPAHCTBEHHBIX (QUTypax: Mapauiesienunen, KyO, Mpu3Mma,
nUpaMuia, KOHYC, IMIIMHAD, map u cdepa. M3o0paxkeHne mpocTpaHcTBeHHBIX Guryp. [Ipumeps pa3BépTok
MHOTOTPaHHHUKOB, HWIMHApa W KoHyca. Co3maHue Mojeneil MpoCTpaHCTBEHHBIX ¢uryp (w3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U APYTUX MaTEPHAIIOB).

[TonsTre 06bEMa, eMMHUIBI U3MepeHus 00bEMa. O0BEM MPSAMOYTOIHLHOTO MapalIeNienumneaa, Kyoa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOEHMsI  IIpOorpaMMbl  ydyeOHOro Kypca  «Maremaruka»
XapaKTepU3yIOTCA:

1) narpruoTnyeckoe BOCIIUTAHUE:

IPOSIBJICHUEM MHTEepeca K MPOUUIOMY M HACTOSIIEMY pPOCCHMCKON MaTeMaTUKH, I€HHOCTHBIM
OTHOLICHUEM K JOCTHKEHHMSIM POCCHUMCKMX MaTeMaTHMKOB W POCCHHCKOM MaTeMaTW4ecKOW HIKOJbI, K
MCTOJIB30BAHUIO ATUX JOCTIXKEHUI B IPYTrUX HAyKax M MPUKIAJHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHUIO 0053aHHOCTEH rpa)IaHMHA U PEANU3aLUH €T0 MPaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHMS PA3IMYHBIX CTPYKTYP, SBICHHA, MPOLEAYP TPaXKITaHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OIPOCHI), TOTOBHOCTHIO K OOCYKICHHIO STHICCKUX TPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUH HayKH, OCO3HAaHHEM Ba)XXKHOCTU MOPAIbHO-3TUYECKUX
IPUHIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTH€ B PpEUICHUM NPAaKTUYECKUX 3a/Jad  MaTeMaTHYecKOH
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTEMaTHYECKOI0 00pa30BaHUs Ha NPOTSKEHUU BCEH KU3HU IS
yCHemHON npohecCuOHANBHON AESITENPHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHI, OCO3HaHHBIM BEIOOPOM
U TIOCTPOCHHWEM WHIMBHIYaIbHOH TPACKTOPHM OOPa30BaHUS M KU3HEHHBIX IIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00ILIECTBEHHBIX NOTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHUECKHUX OOBEKTOB,
3aJ1a4, peIIEHUH, pacCyKICHHUM, yMEHHUIO BUAETh MaTEMAaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEeHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHUEHTAlled B JAEITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HbIX NpEeACTaBlIe€HUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4Ye€JIOBEKa, MPUPOABI U OOIIECTBA, TOHUMAHUEM MAaTEeMaTUYECKON HayKu Kak
cdepbl YeIOBEUYECKOH NeATeNbHOCTH, ITAloB €€ Pa3BUTHS M 3HAYUMOCTU Ui Pa3BUTHUS LMBWIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKM W MaTeMaTHYeCKOM KyJIbTypoll KakK CpeACTBOM IO3HAHUS MHpA,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMH UCCIIEI0BATENBCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHme, (GOpMHUpPOBAHHE KYJIBTYPbI 310POBbSi M 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TIPUMEHATh MAaTEMaTUYECKHE 3HAHUS B HMHTEpEcax CBOErO 3[0pOBbS, BEACHHUS
3JI0pOBOT0O 00pa3a *HU3HH (3A0POBOE MHUTAaHUE, COANAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXa, PEryIsIpHas
¢u3nueckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKa pediieKCHM, NPU3HAHMEM CBOETO IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHUEHTalllel Ha MPUMEHEHUEe MaTeMaTUUeCKUX 3HAHUN 7S pelieHusl 3a7a4 B 00JaCTH COXPaHHOCTH
OKpY>KaIOIlEl Cpenibl, INIAHNPOBAHUS MIOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUN ISl OKPYKaroIEen
Cpezbl, 0CO3HAaHUEM ITI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM U MyTel ux perieHus;

8) aganTanus K N3MEHAOIIMMCS YCJIOBHAM COLUATBHON U IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEONPENCIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHUECKYIO JEATENbHOCTh, B TOM YHCIE YMEHHE YUYUThCSA y JIPYTHX JIOJEH,
IpUOOpETaTh B COBMECTHOM J€SATEIBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIMU U3 OMbITA APYTHX;



HE00XO0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIe (OPMYIUPOBATH HJIEH, MOHSATHS,

TUNOTE3BI 00 00BEKTAX U SABJICHUAX, B TOM YHUCJIE PAHEC HCU3BCCTHBIX, OCO3HABAThH ,Z[eq)I/IHI/ITBI COOCTBEHHBIX

3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTyallMIO, BOCIIPUHHMATL CTPECCOBYHO CHUTYyaAllMIO KakK

BBI30B, TPEOYIOIINII KOHTPMEP, KOPPEKTUPOBATh NIPUHUMAEMbIE PEIICHUSI U IeHCTBUA, (HOPMYIHPOBATH H

OLIEHUBATh PUCKH U TOCIEACTBUS, JOPMHUPOBATH OIIBIT.
METANPEMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJISITH M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKKM MATEMaTHUYECKUX OOBEKTOB, NMOHSITHUH,
OTHOLICHUA MEXJYy IOHATUAMH, (HOPMYyIUpOBaTh ONpEAETICHUs IOHATHM, yCTaHaBIMBATh
CYLIECTBEHHBbIN IMpHU3HAK KJAacCU(UKaLMU, OCHOBAaHUS Uil OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHMPOBAaTH W  MPeoOpa3oBBIBATh  CYXKICHHs:  yTBEpPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHUBOpEUns B (pakTax, AAHHBIX,
HAOJIOACHUSAX W YTBEPXKACHUSX, MpeiaraTb KPUTEPUH IS BBIIBICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

JieNlaTh  BBIBOJBI C HUCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M  HMHIYKTHUBHBIX
YMO3aKIYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3buparhb JoKa3aTeabCTBA MATEMATUUYECKUX YTBEPXKAEHUH (IIpsIMble U OT IPOTUBHOIO), IPOBOAUTH
CaMOCTOSITENTFHO ~ HECJIO)KHBIE  JIOKA3aTeNbCTBA  MaTeMaTW4YecKnX  (DakToOB,  BBICTPAUBAThH
apryMeHTalu0, T[PUBOJAUTH TMPUMEPbl U  KOHTPHOPUMEPHl, OOOCHOBBIBATH COOCTBEHHbIE
paccyxieHus;

BbIOMpaTh crnoco0 pemeHus y4eOHOM 3agaud (CpaBHMBAaTh HECKOJIBKO BAapUAHTOB pEIIEHUS,
BbIOMpaTh HanOoJiee MOAXOAAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTelbCcKue AeiCTBUS:

HCI0JIb30BaTh BOIPOCHI KaK MUCCIIEA0BATEIbCKUN HHCTPYMEHT MMO3HAHUs, POPMYIUPOBATH BOIPOCHI,
(buKcupyoIue MPOTUBOpEUne, MpobdIeMy, CaMOCTOATENIBHO YCTAaHABIMBAaTh WCKOMOE W JIaHHOE,
(bopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHUE;

IPOBOJIUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECJOXHBIH HKCHEPUMEHT, HeOOJbIIoe
WCCIIC/IOBAaHUE TI0 YCTAHOBIICHHUIO OCOOEHHOCTEW MaTeMaTH4eCKOTO OO0OBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXTy CO00ii;

CaMOCTOSITENIbHO  (hopMyJIHpoBaTh OOOOIIEHUST M BBIBOJBI MO pe3yibTaTaM IPOBEAEHHOTO
HaAOJIIOZICHNS, WCCIIEOBAaHUS, OIICHUBATh JOCTOBEPHOCTHh TOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M
0000IIICHMI;

MIPOrHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IPOLECCA, a TAKXKE BBIJBUTATH IPEINOJIOXKEHHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh MHPOPMALIMH, TAaHHBIX, HEOOXOJUMBIX JJISl PEIICHUs
3a7a4m;

BbIOMpPATh, aHAIN3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WH(OPMAIHMIO PA3IUUHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

BBIOMpaTh (GOpMy NpPEACTaBICHUS WHPOPMAIMK U WIUTIOCTPHPOBATH PEIIAeMbIe 3a/1a4l CXEMaMH,
IrarpaMMaMu, HTHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(MOPMALMM IO KPHUTEPUSAM, MPEIJIOKECHHBIM YYUTEIeM WU
cpopMyIHPOBAHHBIM CAMOCTOSTEIIBHO.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe N1eiiCTBUSA:

BOCIIPUHUMATh U (POPMYTUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMHU OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTax, /1aBaTh
MOSICHEHHMSI 110 XO/1y PEIeHHs 3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBINH Pe3yIbTaT;

B X0J1¢ 00CYKIEHHS 3aJaBaTh BOMPOCH! MO CYIIECTBY OOCYKIAeMOW TEMBI, MTPOOJIEMEBI, perraeMoi
3a/layM, BBICKA3bIBaTh WJICH, HAIlleJICHHbIE HAa IMOWMCK PEIICHHUS, COMOCTaBISAThH CBOU CYXKACHUS C
CYXKACHUSIMH APYTUX YYAaCTHUKOB JMajiora, oOHapyXUBaTh pPa3IMYUE U CXOJICTBO MO3UIIMH, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTaBIATh  PE3yNbTaThl  PEIICHWs  3aJadd, OJKCIEPUMEHTAa, HWCCIECIOBaHUS, IPOCKTa,
CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIUICHHS C YYETOM 3a/ay MPE3CHTAlMU U 0COOEHHOCTEH
ayTUTOPHH;

MMOHUMATh U WCIOJIb30BaTh MPEHMYIIIECTBA KOMAaHIHOW U WHIAVNBUAYAIBHON paOOTHI MPU PEIICHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1aY;

MPUHUMATH I1€Jh COBMECTHOW JIEATEIBHOCTH, IUIAHUPOBATH OPTaHHU3AIMIO COBMECTHOW pabOThI,
pactpenenaTh BUIbI paboT, TOrOBapUBaThCs, 00CYKIaTh MPOIECC U pe3yiabTar paboTel, 0000maTh
MHEHHS HECKOJIBKUX JIIOCH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTel (00CykIeHUsI, 0OMEH MHEHUSMHU, MO3T'OBBIE IIITYPMBI U
JPYyTHE), BBIOJHATH CBOIO YacTh PaOOTHI U KOOPJIUHUPOBATH CBOM JICHCTBHUS C JAPYTUMHU UYJICHAMHU
KOMaH/pl, OIICHMBATh KayeCTBO CBOETO BKIaJAa B OOMUHA MPOIYKT IO KPUTCPHUSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepCaJIbHbIE yUeOHbIe 1eiicTBUS
Camoopranmszaums:

CaMOCTOSITENIbHO COCTaBIIATh IUIaH, aJlTOPUTM PELIEHUS 3a/1a4i (WM €ro 4acTh), BHIOMpATh CIIOCO0
peleHust ¢ y4€TOM HMEIOIIMXCSl PEeCYpcOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUi ¢ y4éTOM HOBOW MH(pOpMALIUK.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

BIAJETh CIIOCOOAMU  CaMOIPOBEPKH, CAaMOKOHTpOJ Ipolecca U pe3ynbTaTa peIIeHUs
MaTeMaTHUYECKOH 3a7auu;

MIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUHU 3a/1a4l, BHOCUTh KOPPEKTHBHI B
JesITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllIEHHBIX OIIMOOK, BBIABJICHHBIX TPYIHOCTEH;
OLICHHMBATh COOTBETCTBHE pe3yibTaTa JIEATEIbHOCTU MOCTABIECHHON LENU U YCIOBUIM, OOBSICHATH
MPUYMHBl  JOCTHKEHMS] WIM HEJAOCTH)KEHUS IIeJIM, HaxoJUTh OMMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIly 00y4enus B 5 Kkjacce 00yJaromuiics MOJYIUT CIETYIOIINE TPEIMETHBIC PE3yIbTaThI:
Yuciia 1 BLIYMCJIECHUA
[ToHnMath W TPaBUIBHO YINOTPEOISITh TEPMHHBI, CBSI3aHHBIE C HATypaJlbHBIMU YHCIAMH,

OOBLIKHOBEHHBIMH U ACCATUYHBIMU HpO6$IMI/I.

CpaBHI/IBaTB u  ynopsaaodyuBaTb HaTypaJbHBIC 4YHCIJId, CpaBHUBAaTh B HpOCTCfIHIHX cirydasax

OOBIKHOBEHHBIC POOH, IECATHIHBIE POOH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW (YMCIOBOM) MPSIMOM C COOTBETCTBYIOLIUM €W YHCIOM H

n300pakaTh HaTypaJbHbIE YMCIIa TOYKAMH Ha KOOPJMHATHON (YMCIIOBOMN) MPSIMOH.

BeimonsaTe apudmMernueckue ASHCTBUS C HATYPAIbHBIMU YUCIAMH, ¢ OOBIKHOBEHHBIMU JpOOSIMU B

MIPOCTEUIINX CIIydasiX.

BbINONMHATE IPOBEPKY, IPUKUIKY PE3YJIBTATA BBIYUCICHUN.
OKpyTIATh HaTypaJIbHBIC YHCIIA.
Pelnenne TeKCcTOBBIX 327124



Pemartp TekcToBbIe 33aun apu(PMETHIECKUM CIIOCOOOM U € MIOMOIIbI0 OPTraHU30BAaHHOT'O KOHEYHOTO
nepedopa BceX BO3MOMKHBIX BApUAHTOB.

Pemate 3amaum, coaepkampe 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEIUYUHBL: CKOPOCTb, BpEM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alMCH, CXEMbI, TA0JIUIbI, 0003HAYECHHUS TIPU PEIICHUH 3a/1a4.

[Tosib30BaTbCs OCHOBHBIMH €IMHULIAMU U3MEPEHMSI: LIEHbI, MAcChl, PaCCTOSHUSA, BPEMEHH, CKOPOCTH,
BBIPAXKaTh OJJHU €IMHULIbl BETUYHUHBI UEPE3 IPYTHUE.

W3Bnekarb, aHanu3upoBaTh, OLICHUBATH WH(OPMALIKIO, IPEACTABICHHYIO B TaOJIHIlEe, Ha CTOJIOYATOM
JarpaMMe, HHTEpIPETUPOBATH MPEACTABICHHBIE JaHHbIE, HCII0Jb30BaTh IAHHBIC IPU PELICHUH 33/1a4.

Haruasanasi reomerpus

[Tonb30BaTbCsl TEOMETPUUECKUMHU MOHATUSMU: TOYKA, IpsiMasi, OTPE30K, JIyd, YroJl, MHOIOYTOJIbHUK,
OKpPY>KHOCTb, KPYT.

[TpuBoaNUTH IpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, HMEIOLINX (POPMY U3YUYCHHBIX T€OMETPHUECKUX
¢buryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIaMHU: BEpIIMHA, CTOPOHA, ¢ MHOI'OYIOJbHUKaMHU:
yroJ, BEpIMHA, CTOPOHA, IUArOHaNb, C OKPYKHOCTBIO: PAaJINYC, TUAMETP, LICHTP.

N300paxaTh H3ydeHHBIE TeoMeTpuueckre (uUrypsl Ha HEIWHOBAaHHOW M KieT4aTol Oymare c
MIOMOILBIO HUPKYJIA U TUHEUKH.

Haxoautb 1nuHbI OTpE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C IIOMOUIBIO JIMHENKH, CTPOUTH OTPE3KU
3aJIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 33JJaHHOTO pajuyca.

Hcnonp3oBaTh CBOICTBAa CTOPOH U YIVIOB HPSIMOYTOJIbHMKA, KBajapaTa JUIsli HUX IOCTPOEHUS,
BBIUHCIICHUS IUIOILAN U IEPUMETPA.

Bbuucnare mepuMmerp H  IUIOMIAAL KBaapaTa, NPSIMOYTOJNbHUKA, (GUTYp, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHucJie (GUTYp, N300paKEHHBIX Ha KJeTyaTol Oymare.

[Tonb30BaTbCcsi OCHOBHBIMM METPUYECKMMH €AMHULAMU H3MEpPEHUs MJIMHBI, IJIOIIAIU; BBIPAXKaTh
OJIHU €IMHHULIbI BEIMYNHBI YEPE3 APYTHUE.

Pacnio3HaBath mapaienenunesi, KyO, HCHOJb30BaTh TEPMUHOJOTHIO: BEpIIMHA, pedpo, IpaHb,
M3MEpEeHus1, HaXOAUTh U3MEPEHUs Mapajuieienunena, Kkyoa.

Boruncnsate 00bEM KyOa, mapansenenurena 1no 3aJaHHbIM U3MEPEHHSM, M0JIb30BaThCs €IUHHUIIAMU
u3MepeHus oobEMa.

Pemarp HecoXKHBIE 3a/1a4l Ha U3MEPEHHE FEOMETPUUECKUX BEIMYUH B MPAKTUUECKUX CUTYalHsIX.

K xonIty 00yuenus B 6 kjacce 00y4Jaromuics MoxyquT CIEIYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucs1a ¥ BBIYUCICHUA

3HaTh M MMOHMMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMH BHJAMM YHCEI U CHOCOOAMM HX 3allucCH,
NEePEeXOAUTH (€CIM ITO BO3MOXKHO) OT OJTHON (POPMBI 3aITUCH YHCIIa K IPYTOM.

CpaBHMBATh M YINOPSAIOYHMBATH II€NbI€ YMCIIA, OOBIKHOBEHHbBIE U NECSATUYHBIE IpOoOH, CpaBHHUBATH
quclla OJHOTO U Pa3HBIX 3HAKOB.

BoinonHsATe, codyeras yCTHbIE U MUCbMEHHbIE IPUEMBI, apupMeTHUeCKHe ACHCTBUS ¢ HATYpaJbHBIMU
U LEJIbIMU YHCIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMU, MOJIOKUTEIbHBIMA M OTPULATEIbHBIMU
YU CIIaMU.

BbluucnsaTe 3HaYEHUS YUCIOBBIX BBIPAKEHUM, BBINONHATH MPUKUAKY M OLEHKY pe3yJibTara
BBIUUCIICHUH, BBIMOJHATH NPeoOpa30BaHUS YMCIIOBBIX BBIPAKEHMH HAa OCHOBE CBOMCTB apH(MeTHUECKUX
JNENUCTBUMN.

CoOTHOCUTH TOUYKY Ha KOOPJMHATHOW MPSIMO C COOTBETCTBYIOIUM €i YHCIOM M M300pa)kaTh Yuclia
TOYKaMH Ha KOOPJAMHATHOW MPSAMOM, HAXOAUTh MOJYJIb YNCIA.

COOTHOCHUTH TOYKH B MPAMOYTOJIbBHON CUCTEME KOOPAMHAT C KOOPAUHATAMH 3TOM TOUYKH.

OKpyTJISTh LIeJIble YhCia U JEeCATHUHbIE P00, HAXOAUTh IPUOIMKEHUS YHCe.

YucsoBble 1 OyKBEeHHbIE BbIPAKEHUS



IToHnMaTh ¥ ynoTpeOIaTh TEPMUHBI, CBSI3aHHBIE C 3AIMChIO CTEIIEHH YHCIIa, HAXOAUTh KBaJIpaT U KyO
YKCJIa, BBIYUCIIATH 3HAYEHUS YACIOBBIX BBIPDAKEHUH, COACPIKAIUX CTEIICHU.

ITosnp30BaThCsA MPU3HAKAMU ACIMMOCTH, PACKJIAIbIBATh HATypaJIbHBIC YHCIIA HA IPOCTHIE MHOKHUTEIH.

[Tonp30BaTbes MacITaboM, COCTABIIATH MPOTIOPLIUU M OTHOILICHHS.

Hcnonp3oBatk OYKBBI Ui 0003HAUEHHS YUCET IPH 3aIIUCH MaTEMaTHYECKUX BBIPAKEHUH, COCTABIATh
OyKBEHHBIC BBIDOKEHUS M (POPMYIIbI, HAXOAWTh 3HAYECHUS OYKBEHHBIX BBIPRKEHUH, OCYIIECTBIISI
HE00XO0AMMBIE TIOJICTAHOBKH U TIPe0Opa30BaHMUsL.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnenne TeKCcTOBBIX 3224

Pemiate MHOrOIIAroBele TEKCTOBBIE 3a7ja4l ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3anaum, cBA3aHHBIE C OTHOLICHUEM, IIPONOPLUUOHAIBHOCTBIO BEJIMYMH, ITPOLEHTAMH, PEIIATh
TPHU OCHOBHBIE 33/1a4H HA IPOOU U MPOLIEHTHI.

Pemate 3amaum, coaepskamyMe 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIMYMHBL: CKOPOCTb, BpEM,
paccTrosiHue, 1I€Ha, KOJMYECTBO, CTOMMOCTb, NPOM3BOAUTEIBHOCTh, BpeMs, O00bEM padOTHI, HCIONb3YS
apu(MeTHIECKUe IEHCTBHA, OLIEHKY, MPHUKHUJIKY, ITOJIb30BAaThCS SIMHULIIAMH H3MEPEHHS COOTBETCTBYIOIINX
BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPaKEHHSI 110 YCJIOBHIO 3a/1a4H.

W3BnekaTh MHPOPMALIMIO, MIPEICTABICHHYIO B TaONMLaX, Ha JMHEHHOM, cTONOYATON MM KPYrOBOH
auarpamMmax, MHTEpIIPETUPOBATh MIPEICTABICHHBIE JAHHBIE, HCII0JIB30BATh JAHHbIE IIPU PELLIEHUH 3a/1a4.

[IpencraBnsaTs HHGOPMAIHIO C TOMOIIBIO TAOIHIL, TUHEHHON U CTOJIOUATON AUArpaMM.

Harasignasi reomerpust

[TpuBoaNTH IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, HMEIOIINX (POPMY U3YUSHHBIX T€OMETPHUECKUX
TUIOCKUX ¥ MIPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX M CHMMETPHUYHBIX (PHUTYD.

N300paxaTh ¢ HOMOIIBIO LIUPKYJIA, JIMHEHKH, TPAHCIOPTUPA HA HETMHOBAHHOMN M KJI€T4aTOM Oymare
U3yUYeHHbIE MJIOCKUE TeoMeTpuUeckre (GUrypbl U KOHPUTypalu, CAMMETPUYHbBIE (UTYPBHI.

ITonmp30BaTbcs TEOMETPUUYECKUMM MOHATUSMH: PAaBEHCTBO (UTYp, CHUMMETpHs, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BenWYMHBI YIVIOB MU3MEPEHHEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIUIBI 3aJaHHOU
BEJIMYUHBI, IOJIB30BAaThCA IPU PELICHUM 3a4ad TpajyCHOM MEpOM YIJIOB, PacIllO3HABaTh HAa 4YepTEkKax
OCTpBIH, NPSAMON, Pa3BEPHYTHIA U TYIIOU YIJIBIL.

BbruncnsaTe JIMHY JOMaHOM, NEpUMETpP MHOTOYTOJIbHHMKA, IMOJB30BAaThCS €IUHHUIIAMH H3MEPEHMS
JUIMHBI, BBIPaXKaTh OJTHU €IMHUIBI U3MEPEHUS JJIUHBI Yepe3 JpyTHue.

HaxoauTs, ncnosnb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHMSI: MEXKAY IBYMS TOYKaMH, OT TOYKH JI0
MIPSIMOM, AJIMHY ITyTH Ha KBaJpaTHOM CETKE.

Bbruucnare miomanb (Uryp, COCTaBIEHHBIX W3 IMPSIMOYTOJbHHUKOB, HCIIOJNB30BaTh pa3z0HeHuE Ha
NpSIMOYTOJIBHUKH, Ha paBHbIE (DUTYpBHI, JOCTpaWBaHUE 10 MPSIMOYrOJIbHHMKA, MOJIb30BAThCS OCHOBHBIMH
€IMHUIIAMU U3MEPEHUS IJIOIIAAH, BEIpaXKaTh OJHU €IUHUIBI M3MEPEHUS IUIOMIAAN Yepe3 IpyTrHe.

PacrioznaBate Ha MozensX U M300paKEHUSAX MUPAMHIY, KOHYC, LHJIMHAP, HCIOIb30BATh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxaTh Ha KJleT4aToil Oymare npsMOYToJIbHBIN Mapaieenumne].

Bbruucnate 00bEM NpsSMOYTOJIBHOTO Mapajulesenumneaa, Kyoa, moabp30BaThCsi OCHOBHBIMH €IMHUIIAMU
u3MepeHus 00béMa;

Pemarp Hec0XKHBIE 33/1a4 Ha HAX0XKIEHUE T€OMETPUUYECKUX BEJTMYHH B IPAKTUUYECKUX CUTYaIUX.



TEMATHYECKOE INTAHUPOBAHHUE

5 KIIACC
KonuyecTBo yacoB DJIeKTPOHHBIE
Ne HaunmenoBaHue pasjeiioB u (npoBbIE)
n/m TeM NPOrpamMmsi Bceero KOﬁHTpOJIbeIe H[%aKTnllecmae olép a;) OBATENBLHBIE
padoThI padoThI pecypesI
1 Harypanbabie uncna. [eiictBus 13 1 bu6nmoreka [JOK
C HaTypaJbHBIMU YHUCIAMH https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpus. JIuaun 12 2 Bubmuorexa LHOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka LIOK
3 OOBIKHOBEHHEIE APOOH 43 I https://m.edsoo.ru/7f4131ce
4 Harnsanas reomerpus. 10 1 Bubmuoreka LHOK
MHOTOYTOIBHUKHI https://m.edsoo.ru/7f4131ce
Bu6nnoreka [JOK
3 HAecamuamsie npobu 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u 9 1 bubmmorexa [IOK
(urypsl B IpOCTPaHCTBE https://m.edsoo.ru/7f4131ce
Bu6nnoreka LJOK
7 TosTopenue u 06obmenme 10 2 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 170 5 4
[NPOI'PAMME
6 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3nesioB u
I/ | TeM mporpaMME! Beero | KoHTpoabHbie | IIpakTuueckue (uudposnie)
padoThl padoThl oOpa3oBaTesibHbIE
pecypchbl
bubauoreka IIOK
I Haryparbhsie uncia 30 ! https://m.edsoo.ru/7f414736
> Harnsgnas reomeTrpus. 7 Bubmuorexa [JOK
[IpsiMble HA MIIOCKOCTH https://m.edsoo.ru/7f414736
bubmunoreka LIOK
3 Jlpodu 32 ! ! https://m.eds00.ru/7f414736
4 Harnsgnas reometpus. 6 1 Bu6nmoreka LJOK
CummeTtpus https://m.edsoo.ru/7f414736
bubmmoreka LIOK
> Bupaienus ¢ Oyksamm 6 https://m.edsoo.ru/7f414736
6 Harnsgnas reometpus. 14 1 1 Bu6nmoreka [JOK
@urypsl Ha INIOCKOCTH https://m.edsoo.ru/7f414736
7 TlomoxxuTenbHbIE U 40 1 bubmuoreka LIOK
OTpHIIATEIHHBIE YHCIA https://m.edsoo.ru/7f414736
bubmuoreka LIOK
8 | IlpeAcTaBienye TAHHEIX 6 ! https://m.edso0.ru/7f414736
9 Harnsgnas reometpus. 9 1 Bu6nuoreka [JOK
@urypsl B MpOCTPAHCTBE https://m.edsoo.ru/7f414736
10 IToBTOpeHue, obo0IICHHE, 20 ’ Bu6nmoreka [JOK
CHCTEeMaTH3aIusg https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB 170 6 5

I10 ITPOIT'PAMME




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

5 KUIIACC
Kon . N
HpoBepsieMoro IIpoBepsieMble IpeAMETHBIE Pe3yJIbTATHI OCBOCHNS OCHOBHOI 00pa3oBaTebLHOM
pesyabTaTa NPOrpaMMBbl OCHOBHOI0 00111ero 00pa3oBaHust
1 Ymcita 1 BEIYACICHUS
11 [lormMate W TPaBWIBHO YIOTPEOISATH TEPMHUHBI, CBS3aHHBIE C HATYpalbHBIMH YHICIIAMH,
OOBIKHOBCHHBIMH U JICCATUYHBIMH JPOOSIMH
12 CpaBHMBaTh W YIOPSIOYUBATH HATYypAIbHBIC YHUCIA, CPAaBHUBaTh B MPOCTCHINUX CIy4asx
O0OBIKHOBEHHBIE JPOOHU, IECATUIHBIC TPOOH
13 COOTHOCHUTH TOYKY Ha KOOPJWHATHOW (YUCIIOBOW) MPSAMOM C COOTBETCTBYIOIIMM €H YUCIIOM H
M300pakaTh HATYpaJbHBIC YHACIA TOYKAMH Ha KOOPIUHATHOH (YHCIOBON) MPSIMON
14 anonHﬂva apu(MeTH4YeCKHe JSHCTBHSI ¢ HATYypaJIbHBIMH YUCIIAMH, C OOBIKHOBEHHBIMH JIPOOSMU
B MTPOCTEHIINX CITydasix
1.5 BrInonHATs OpOBEPKY, NIPUKUIKY PE3YJIbTATa BEIUUCICHUI
1.6 OKpyTIATh HATypaJIbHBIC YUCIIA
2 Perrenue TeKCTOBBIX 3a7a4
1 Pemarp TekcTOBBIC 3amauM apU(OMETHYECKHMM CHOCOOOM W C IOMOINBIO OPraHU30BaHHOIO
KOHEYHOT'0 repedopa BceX BO3MOXKHBIX BAPHAHTOB
29 Pemarp 3amaum, cojepikalue 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIUYHMHBI: CKOpPOCTh, BpeMs,
paccTosiHue, [IeHa, KOJMYECTBO, CTOMMOCTh
2.3 Hcnonp30BaTh KpaTKue 3aMUCH, CXEMBI, TAOIHUIIBI, 0003HAYSHHS IIPH PEIICHUH 3a/1a4
24 [Tonb30BaThCs OCHOBHBIMH EIAMHHMIIAMH HW3MEPEHUS: IICHBI, MAaCChl, PACCTOSIHHS, BPEMCHH,
CKOPOCTH, BHIPAKATh OJTHU €TMHUIIBI BEJIMYMHBI Yepe3 IPYTHe
WzBnekarp, aHaNM3WpOBaTh, OIEHUBATh WHPOPMAIMIO, TIPEACTABICHHYIO B Tabmuie, Ha
2.5 cTONOYaTON aUarpamMme, MHTEPIPETHPOBATH NPEACTABICHHBIE TaHHBIE, UCIOIH30BATh JTaHHBIC
IIPH PEIICHUH 3a/1a4
3 Harnsanas reomerpust
31 [lomb30BaThCsi TEOMETPUYECKUMH TOHATHUSAMHU: TOYKA, TMpsAMas, OTPE30K, Jy4, Yrod,
MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT
39 [IpuBoguTh HpUMEpbl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEHIIUX (OpMYy HM3YYCHHBIX
reoOMeTpPHUYECKUX QUTyp
33 Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMH:
yTOJI, BEpIINHA, CTOPOHA, THAarOHAIIb; C OKPYXKHOCTBIO: PaInycC, TUAMETP, IICHTP
34 Nzobpaxarh H3ydeHHEIE reoMeTpuecKie ¢urypsl Ha HEJIMHOBAHHON W KjeT4yaTrod Oymare c
ITOMOIIIBIO IIUPKYIIS U INHEHKU
35 Haxonutp JUTHHBL OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO JUHEWKHU, CTPOUTH
OTPE3KH 33aJ]AHHOH JJIMHBI; CTPOUTH OKPY>KHOCTB 33JJAHHOTO pajryca
36 Hcnonp3oBaTh CBOKMCTBA CTOPOH M YIVIOB MPSMOYTOJIBHHMKA, KBajpara Ui WX IOCTPOCHUS,
BBIYKCJICHHS TUIOIIAN U IEPUMETPa
37 Beruncnsate mepuMerp W IUIONMAAb KBaJpara, _TIPSAMOYTOJILHAK, (uryp, COCTaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHcCJIie (GUTYp, H300paKEHHBIX HA KJIeTYaTol Oymare
3.8 [Tos1b30BaThCSI OCHOBHBIMH METPUUYCCKUMH C€IMHHMIIAMU M3MEPEHUS JUIMHBI, TUIOIIAH; BEIPAXKATh
OJIHU €IMHUIIBI BEIMYMHBI Uepe3 IPyrue
3.9 Pacnio3naBath napasienenumena, Ky0, HMCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIlMHA, peOpo, TpaHb,
M3MEpEHVsI; HAXOIUTh U3MEPEHMsI MTapaulelienuie 1a, Kyoa
310 Beruncnsate 00béM  KyOa, mHapauieNenunena M0 3aJaHHBIM HW3MEPEHHUSM, TOJIh30BaThCS
SIMHUIIAMU U3MEPEHUs 00bEéMa
311 Pemarp HeciaoXHBIE 3a7aud HAa U3MEPCHHE T'€OMETPUYCCKUX BEIHUYMH B IMPAKTHYSCKUX

CUTyaluAax




6 KJIACC

l'ff)(())lll}epﬂeMOFO IIpoBepsieMble peAMeTHBIE Pe3y/JIbTAThl 0CBOEHHS OCHOBHOII 00pa3oBaTe/LHOM
pesyabTaTa NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus
1 Hucna v BBIYUCIECHUSA
11 3HaTh ¥ TOHUMATh TEPMUHBI, CBS3aHHBIE C PA3TUYHBIMH BHIaMHU YHCEN U CITOCO0aMHU WX 3aIUCH,
) MIEPEXOIUTH (€CIIH 3TO BO3MOXKHO) OT OJTHOU (hOPMBI 3aIKCH YMCIIa K JPYTOi
12 CpaBHUBaTh U YHOPSAOYNBATH IENbIe YHcIa, OOBIKHOBEHHBIE U JIECATHYHBIC IPOOH, CPaBHUBATH
YHCJIa OJJTHOTO U Pa3HbIX 3HAKOB
BremonHATh, codeTas yCTHBIE W THUChbMEHHBbIE NPHUEMBL, apUPMETHUECKHEe IeHCTBHA C
1.3 HaTypalbHBIMA M LEIbBIMH YHCIaMH, OOBIKHOBEHHBIMH U  JIECATUYHBIMUA  APOOSMH,
MOJIOKUTENBHBIMUA U OTPULATENBHBIMA YUCIIAMHU
BoruncnsaTe 3Hau€HUS YUCIOBBIX BBIPAKEHUH, BBINOIHATH MPHUKUAKY U OLEHKY pe3ylbTaTa
1.4 BBIYUCIICHHH, BBIMOJTHATL MPeoOpa3oBaHUS YHCIOBBIX BBIPAKCHHM HAa OCHOBE CBOWCTB
apu(MeTHIecKux AeHCTBUI
1.5 OKpyYTIIATH TeNble Yiciia U JeCATHIHBIe APOOU, HAXOIUTH MPUOIIKEHUS YHACET
1.6 COOTHOCUTH TOYKY Ha KOOpI[I/IH\a'.THOI\/'I HIBHMOIZ C COOTBETCTBYIOIINM € YHCIIOM W H300pakaTh
Yyciia TOYKaMHU Ha KOOPAWHATHON MPsSMOM, HAXOAUTh MOIYJIb YUCIIA
1.7 COOTHOCHUTB TOUKY B IPSIMOYT'OJIbHOM CUCTEME KOOPAMHAT ¢ KOOPJAUHATAMU 3TOU TOUKH
1.8 OKpyYTIIATH TelNble Yiciia U JeCATHIHBIe APOOU, HAXOIUTh MPUOIIKEHHUS YHCET
2 UwncnoBble 1 OyKBEHHBIE BRIPAKEHUS
71 [lornMate 1 ymoTpeOIsaTh TEPMHUHEI, CBSI3aHHBIE C 3aMMMCBHIO CTETICHH YUCIIa, HAXOAUTh KBaIpaT u
) Ky0 4uCIia, BBIYUCIISATH 3HAYEHUS YMCIOBBIX BEIPAXKCHUH, COAEPIKAIUX CTETICHH
29 ITonb30BaThCs MNpU3HAKAMH JOEIUMOCTH, PACKIaAblBATh HATYpAJbHBIE YHCIA Ha IPOCTHIC
MHOKHUTENN
2.3 [Tomb30BaThCs MacmITaboM, COCTABISTh MPOTIOPIIMU M OTHOIICHUS
24 HcnonmpzoBaTh OyKBBI aiisi 0003HAYEHWs YHCEN MpPH 3allMCH MaTEeMAaTHYECKUX BBIPAKEHUH,
’ COCTaBIISITh OYKBEHHBIE BBIPAYKEHUS M (POPMYJIbI, HAXOJUTh 3HAUCHHS OYKBEHHBIX BBIPAYKCHUH
2.5 HaxonuTth HeU3BECTHBIA KOMIIOHEHT PaBEHCTBA
3 PemieHre TeKCTOBBIX 3a1a4
3.1 Pemarp MHOTOIIAroBEI€ TEKCTOBBIE 331291 APUPMETHUECKUM CIIOCOOOM
39 Pewmate 3agaun, CBsI3aHHBIE C OTHOILIEHHWEM, MPONOPLUUOHAIBHOCTBIO BEIMYUH, MPOLECHTAMH,
penIaTh Tpu OCHOBHBIE 33124 HA JPOOU U MPOIIEHTHI
Pewmate 3amauu, copepaiiye 3aBUCUMOCTH, CBS3bIBAIOIIME BEIUYUHBL: CKOPOCTh, BpEMs,
33 paccrosiHue, IIeHY, KOJIMYECTBO, CTOMMOCTH, NPOHM3BOAMUTEIHLHOCTh, BpeMs, O0BEM paboOTHI,
UCTIONB3Ysl apu(METHYECKUe JEeHCTBUS, OIEHKY, NPUKUAKY; TIOJIb30BaThCA EAMHUIIAMHU
HU3MEPEHHUSI COOTBETCTBYIOIINX BETUYUH
34 CocraBnars OyKBEHHbIE BHIPasKEHHS 10 YCIOBHIO 3a]1a41
W3Bnekars uHGOPMAIIUIO, TPESACTABICHHYIO B TaOIMIIAX, HA JTUHEHHOM, CTOI0YaTON MIM KPYTrOBOM
3.5 JyarpamMMax, UHTEpIPETHPOBATh IPEICTABICHHBIE JTaHHBIEC, HCIIOIb30BaTh JAHHBIE NPU PELLIEHUU
3a1a4
3.6 [IpencraBisiTe HHOOPMAILMIO C TIOMOILBIO TAOJIUL, TMHEHHOM U cTONIOUATOH qruarpamMm
4 HarnsgHast reomerpus
[IpuBomuTs mpUMEpHl OOBEKTOB OKPYKAIOIIEr0 MHpa, HUMEIIMUX (OpMy H3YUCHHBIX
4.1 TFEOMETPUUYECKHX TUIOCKMX M HPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PABHBIX W CHMMETPUYHBIX
¢uryp
N3o0paxath ¢ MOMOMIBIO NUPKYJS, JTHHEHKH, TPAaHCIIOPTHpA Ha HEJIMHOBAHHOW M KIIETYATON
4.2 Oymare H3y4eHHbIC IUIOCKHE TeOMeTpuuecKkrue (QUIYypbl W KOH(PHUIypalud, CHMMETPHUYHBIC
burypsl
43 [Tonp30BaThC TEOMETPUUECKUMU TOHATUAMHU: PaBEHCTBO ¢uryp, CUMMETpHS; HCIOIb30BaTh
TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh CUMMETPHH, LIEHTP CUMMETPHH
Haxoguts BenMUYUHBI YITIOB M3MEPEHMEM C MOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBI 3aJlaHHOU
4.4 BEJIMYMHBI, IOJIB30BAThCSl NPHU PELICHUM 3a4ad IpaJyCHOM MEpOH YIrioB, paclno3HaBaTh Ha

YepTexKax OCTPhIN, MPSIMOH, pa3BEPHYTHIN U TYMOU YIJIbI




45 BreruncnsaTs uMHy JTOMaHOM, IEPUMETP MHOTOYTOIBHHKA, TIOJIh30BAThCS CAMHUIIAMY U3MCPCHHUS
’ JUTAHBI, BEIPAXKaTh OJHU €IMHUIIBI M3MEPEHNUS JITUHBI Uepe3 IpyTrue
46 Haxoautp, ucnons3ys 4epTEKHbIE HHCTPYMEHTHI, PACCTOSHUS: MEXIY ABYMS TOUYKAMH, OT TOUKH
’ J10 IPSIMOM, IJIMHY ITyTH HA KBaJPATHOU CETKE
BreruncnaTs miomans Guryp, CoCTaBIeHHBIX U3 MPSIMOYTOIBHUKOB, HCIIONB30BATh pa3OnueHNe Ha
47 MPSIMOYTOIIFHUKA, Ha paBHbIE (DUTYpBI, IOCTpaMBaHHWE JdO TPSMOYTONBHHUKA, IOJIH30BATHCA
’ OCHOBHBIMU €IUHUIIAMUA M3MEPEHUS TUIOIIAU, BBIPAXKATh OJHU CIUHUIIBI U3MEPCHUS ILIONIAN
yepes apyrue
48 Pacro3naBaTh Ha MOJENAX M HM300paXKEHUSIX MUPAMUIY, KOHYC, IIWIMHAD, HUCIOJIb30BATh
) TEpPMHUHOJIOTHIO: BEpPIIHHA, peOpo, TPpaHb, OCHOBAHHE, pPa3BEPTKA
4.9 N3ob6paxars Ha KiIeT4aToi Oymare mpsMOYTOIBHBIN Hapaielenue]T
410 Beruncnsate 00bEM  TPSAMOYTONBHOTO Tapajulesienuiena, Ky0a, MOoIh30BaTbCI OCHOBHBIMH
) SOMHUIIAMH U3MEpPEHHUs 00bhEMa
411 Pemarp HecnoxHBIE 3a7add Ha HAXOXKIEHHE TEOMETPHUECKHX BEIHYUH B MPAKTHYECKUX
’ CUTYAIHSIX

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

S KIIACC
Kox IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUSA
1 | HarypanpHble uyncna v Hyjlb
11 Harypanbnoe uucno. Pan Harypanenbix uncen. Yucno 0. M3o0paxkeHne HaTypaslbHBIX YHCENl TOUYKAMH Ha
' KOOPAMHATHOW (YHCIOBO) IPSIMOit
1.2 | Ilo3umuoHHas cucteMa cuucieHus. PuMmckas Hymepanus. JlecsiTHUHAsi cUCTEMa CUUCIICHUS
13 CpaBHEeHHE HATypalbHBIX YHCEN, CpaBHEHHE HATypalbHBIX 4ucel ¢ HylIéM. OKpyTrieHHe HaTypalbHBIX
qucel
CrnoxeHue, BEIYUTaHUE, YMHOXKEHHE U JISIICHIE HATYpaIbHBIX uricell. CBOWCTBO HYIIS IPH CIIOXKEHUH, CBOWCTBA
1.4 | Hyns u emuHMIBI P YMHOXKeHUH. [lepemecTuTensHOEe M codYeTaTeNhbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOXEHHSI, pacCpeIeTUTEIHFHOE CBOMCTBO (3aKOH) YMHOXKCHHUS
15 HCPOJ]B3E)B3HI/IC OyKB sl 00O3HAYEHUS] HEW3BECTHOTO KOMIIOHEHTA M 3allMCH CBOMCTB apu()METHYEeCKUX
JIeACTBUIA
16 Jenurenn w KpaTHBIE YWCla, pasjoKeHHEe Ha MHOXWTenH. lIpocTeie W cocTtaBHble uucna. [lpusHaku
JeaumocTd Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM
1.7 | Crenenb ¢ HaTypaJbHBIM MOKa3aTeNeM. 3aluch Yrciia B BUJIE CYMMBI Pa3psIHBIX cllaraéMbIX
UucioBoe BbIpakeHUE. BBIYMCIIEHHE 3HAYEHHWHA YUCIIOBBIX BBIPAXKEHUH, MOPSAOK BBIIIOJHEHUS JEHCTBUM.
1.8 | Mcnonp3oBaHue MpH BBIYUCICHUSAX MTEPEMECTUTENIEHOTO U COYETATENHHOTO CBOWCTB (3aKOHOB) CIOXCHHS U
YMHOXEHHSI, PACTIPEIETUTEIHHOTO CBOWCTBA YMHOKEHUS
2 | [dpobu
[IpencraBienne o qpodu Kak criocoOe 3amucy 4acTh BeduduHbl. OOBIKHOBEHHBIE apoOu. [IpaBWiibHBIE W
51 HelpaBWIbHbIE npoou. CMmemaHHast 1po0b, MPEACTABICHUE CMEIIaHHOW IPOOH B BHJIEC HENPABUILHON ApOoOH
Y BBIJEJICHHUE TEJION YacTH YHCIIa W3 HeMpaBWIbHOW apodu. M300paxenue npobeit ToukaMu Ha YUCIOBOMH
npsMOit
29 OcHoBHOe cBo¥icTBO Apodu. CokpatieHue apoodeit. [IpuBenenue qpodu k HoBoMy 3HameHaten0. CpaBHEHUE
' Ipobeit
23 CrnoxeHue U BeIYUTaHHE IpoOeil. YMHOXKEeHUe U AeJieHne Apo0eid, B3auMHO-o0paTHble 1poou. Haxoxaenue
YaCTH LEJOT0 U LENOro MO €ro 4acTH
24 Hecaruunas 3anuck npodeit. [lpencraBneHne necITHYHOW Npodu B BHUIE OOBIKHOBEHHOW. M300pakeHme
’ JIECITHYHBIX TPOOEH TOUKaMK Ha YUCIIOBOM MpsiMoii. CpaBHEHHE NECATUIHBIX ApoOeit
2.5 Apudmernueckre AeUCTBHS C NECATUIHBIME Apo0siMu. OKpyTIIeHHE JeCATHYHBIX APOOeit
3 Pemenne TekcTOBBIX 33124
3.1 | Pemienue TEKCTOBBIX 3324 apU(PMETHIECCKUM CIIOCOOOM
39 Pemenue moruveckux 3amad. Penenue 3aqad nepeOopoM Bcex BO3MOKHBIX BAPHAHTOB. VIcmonb30Banue ipu
pelIeHny 3a1a4 TaOJIHIl U CXEM
33 Pemienue 3amay, coaepkaumx 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBL: CKOPOCTh, BPEMS, pacCTOSIHUE, IICHY,

KOJIMYECTBO, CTOMMOCTh. EMHMIIBI M3MEpEHUs: MacChl, 00bEMa, ICHBI, PACCTOSHUSA, BPEMEHHU, CKOPOCTH.




CBs13p MEXy EAMHHLIAMHU U3MEPEHUS KaXK/101 BETUUMHBI
3.4 | PemreHue OCHOBHEBIX 3ajad Ha IpOOH
3.5 | IlpencraBneHue qaHHBIX B BUJC TAOJIUIl, CTOJIOUATHIX TUATPAMM
4  HarnsamgHas reoMeTpus
41 Harnsmaele mpenctaBnennst o ¢urypax Ha IDIOCKOCTH: TOYKa, NpsSMas, OTPE3OK, JIyd, YTOJ, JIOMaHas,
MHOTOYTOJIBHUK, OKPYKHOCTB, KpYT. YToi. [IpsiMoii, oCcTpBIi, Tynoi U pa3BEPHYTHIN yTIIbI
49 JnuHa oTpe3ka, METpUUECKHE €AVHULBI JUIMHEL. J{JIMHA TIOMaHOM, IepuMeTp MHOTrOyrojibHuKa. M3mepenue u
MIOCTPOEHHUE YIJIOB C MOMOIIBIO TPAHCTIOPTUPA
43 Harnsnnele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJNBHHUK, NPSMOYTOJBHHK, KBaapar,
TPEYroJbHHK; O PABEHCTBE (YUTYD
N3o0paxenne guryp, B ToM 4ncie Ha kierdaroid Oymare. Iloctpoenne koHuUrypanuii U3 yacteid mpsmMon,
4.4  OKpyXHOCTH Ha HEIMHOBaHHOW M Kierdaroii Oymare. Vcmomp3oBaHWe CBOWCTB CTOPOH U YIJIOB
MPsIMOYTOJIbHUKA, KBaApaTa
45 Hnomami MPSIMOYTOJFHUKA W MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSAMOYTOJIBHUKOB, B TOM YHCIE QUTYp,
n300paXEHHBIX Ha KJIeT4aTol Oymare. EqMHUIBI 13MEpEeHUSs II0Ia I
Harnsimaple mpencTaBieHHss O MPOCTPAHCTBEHHBIX (UTypax: MNPsMOYTOJbHBIM MapajuieNenunen, Kyo,
4.6 | MHororpaHHHWKH. M300pakeHHE NPOCTEHIINX MHOTOTPaHHUKOB. Pa3BépTkM KyOa W mMapajuienenure/a.
Cosznanne Moiesielt MHOTOTPaHHUKOB (13 OyMaru, MpOBOJIOKH, TUIACTHIIMHA U JPYTUX MAaTEPHUAIIOB)
4.7 | O0BéM MpsIMOYroJILHOTO Mapajuiesenunesaa, Kyoa. Enuauiisl uamepenus o0bEma
6 KIIACC
Kon  IIpoBepsieMblii 3JieMeHT cOJepsKaHUsI
1 | HarypanbHble yucia
Apudmernyueckue NEHCTBUS ¢ MHOTO3HAUYHBIMHA HATYPaJTbHBIMH YHCIaMH. UWCIIOBBIE BBIPAXKESHHS, TIOPSIOK
1.1 | neiictBuii, wWcHonb30BaHUE CKOOOK. lcmonb3oBaHWe TpU  BBIYMCICHHUSAX IIEPEMECTHTENBHOTO U
COUYETATEIILHOTO CBOMCTB CIOKEHHS U YMHOKEHUS, pacpeAeTUTeIbHOTO CBOMCTBA YMHOKEHHUS
1.2 | OkpyrieHue HaTypajIbHBIX YHCET
13 Jenurenu ¥ KpaTHBIC 4KCIa, HAUOOJBIINM OOIIMIA JCIUTEIh U HaUMEHbIIee o0Iee KpaTHoe. JlenuMocTb
CYMMBI U ITPOU3BEICHUS
1.4 | [leneHue ¢ OCTaTKOM
2 | Apobu
21 OObIKHOBEHHAs APOOb, OCHOBHOE CBOWCTBO JIpoOH, cokparieHue apoOeil. CpaBHEHHE W YIOPSJOYMBaHUE
npobeit
29 Pemrenne 3agau Ha HAXOXKICHUE YACTH OT IENIOTO W IENOro MO ero yactu. J[poOHoe 4KMciio Kak pe3yibTaT
JleJIeHUs
23 [MpencraBienue necATUYHOW JApoOM B BHUAE OOBIKHOBEHHOW JpPOOM W BO3MOXHOCTH MpPEICTaBICHUS
OOBIKHOBEHHOM ApOOH B BUIE AECATHYHON
24 Hecaruunsie ApoON U MeTpuveckas cucreMa mep. ApudMeTHyecKre NeHCTBUS U YMCIOBBIE BBIPAKEHUS C
' OOBIKHOBEHHBIMHU H JECATUYHBIMH JpOOSIMHU
25 OtHomenue. JleneHuwe B JaHHOM OTHomeHWMH. Macmrad, nponopuus. llpuMmeHeHune mnpomnopuuili mpu
pelIeHny 3a1a4
IlonstTue mpoueHTa. BerunciaeHue mpoleHTa OT BEIWYMHBI M BEIHYMHBI 1O €€ MPOLEHTY. BrlpaxeHue
2.6 TPOUEHTOB JECATHYHBIMH JpoOsMuU. PemieHne 3amad Ha MPOLEHTHI. BbIpakeHHWEe OTHOIICHUS BEIUYMH B
MIPOLIEHTAX
3 | IlonoxuTtenpHBIE U OTPUIIATETIFHBIC YHCITA
31 [TonoxxurenpHBIE W OTpULIATENbHBIE Uncia. Llensie uncia. Momynp dncia, reoMeTpuyecKasi HHTEPIIPEeTaus
MoayJIst uncia. M3o00paxkeHue yrcen Ha KOOpAWHATHOW NpsiMoi. YncnoBsle mpoMexxyTku. CpaBHEHHE YnCel
3.2 | Apudmerndeckre qeCTBHA C TIOJIOKUTEIFHBIMU U OTPUIIATEIFHBIMA YHCIAMH
33 [IpsimoyTonbHas cucTeMa KOOpPAWHAT Ha IUIOCKOCTH. KoopawHaThl TOYKM Ha IUIOCKOCTH, abclmcca u
opauHata. [locTpoeHue Touek u GUryp Ha KOOPAMHATHOM MIIOCKOCTH
4 | ByKBeHHBIE BBIpaKEHHS
[IpuMmeHeHre OyKB AJIs 3alMCH MaTEMAaTHYECKUX BBIPKECHUH U IpetokeHuil. CBOHCTBA apu(PMETHUCCKUX
4.1 | peiictBuil. ByKBEeHHBIC BBIPDAKECHHMSI W YHCIOBBIC MOJCTAHOBKH. DBYyKBEHHBIE pPaBEHCTBA, HAXOXICHHE
HEU3BECTHOTO KOMIIOHEHTA




4.2 | ®opmyisl, GopMyIIBl IEPUMETPA U IUIOLIAIN NPSIMOYTOJIBHUKA, KBaIpaTa, 00béMa napasuieenuneaa u Kkyoa
5 Pemenne TekcTOBBIX 33124
5.1 PemeHnune TeKCTOBBIX 3aJa4 apUPMETHIECKUM CIIOCOOOM
5.2 | Pemenwme mormyeckux 3amad. Pemenue 3agad mepebopoM Bcex BOZMOKHBIX BAPHAHTOB
Pemenue 3ana4, conepkamux 3aBUCUMOCTH, CBS3BIBAIOLINX BEIMUYHUHBI: CKOPOCTb, BPEMS, PACCTOSHUE, 1ICHA,
5.3  KOJIHMYeCTBO, CTOMMOCTb, MPOW3BOJIUTEIBHOCTH, BpeMs, 00BbEM pabOTH. EQMHUIBI M3MEpeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXY SAMHUIIAMU U3MEPEHUS KA 101 BETUUHHBI
54 Pemenne 3amau, CBA3aHHBIX C OTHOILIEHHEM, MPOMOPLHUOHAIBLHOCTBIO BEJIWYMH, TMPOLEHTaMH; pELICHHUE
' OCHOBHBIX 33/1a4 Ha IpoOU U MIPOLICHTHI
5.5 OrueHka U IpUKHUIIKA, OKpYTJIeHHe pe3yabTata. CocTaBineHrue OYKBEHHBIX BBIPOKEHHI TI0 YCIOBHIO 33a4H.
56 [IpeacraBnenue JaHHBIX C MOMOINBIO Tabmui W auarpamMMm. CTonbuaTele AUarpaMmbl. UTeHHE KPYTOBBIX
' Juarpamm
6 | Harmsarast reomeTpus
6.1 Touka, mpsMas, OTPE30K, Jyd4, YIoJd, JIOMaHas, MHOTOYTOJBHHK, YETBIPEXYTOJBHUK, TpPEYTOJIbHUK,
' OKPYKHOCTb, KpyT
6.2 BsanMHoOe pacnojokeHue IBYX NPSMBIX HA IUIOCKOCTH, HapajuleibHbIE IpAMbIE, NEPHICHIUKYISAPHbIC
) MpsiIMbIE
63 N3mepeHne paccTOSTHUM: MEXIy ABYMsI TOUKAMH, OT TOYKU 10 MPSIMOM, AJMHA MaplipyTa Ha KBaApaTHOMN
) CETKe
6.4 | M3aMepeHHe U MOCTPOCHHE YTIIOB C MIOMOIIBIO TPAHCTIOPTHPA
6.5 Bunbl  TpeyrompHHKOB:  OCTPOYTONBHBIA,  TNPSMOYTONBHBIM,  TYMOYTOJNBHBIN,  PaBHOOEIPEHHBIMH,
) PaBHOCTOPOHHUI
6.6 | UetpipéxyrompHuK. [IpaMOyToIpHIK, KBAAPAT: HCIIOIF30BAHUE CBOHCTB CTOPOH, YIJIOB, IHArOHAIEH
67 N300paxeHne reoMeTpuuecKuX (uryp Ha HEJIMHOBAHHOM Oymare ¢ MCIOJIb30BAHUEM LUPKYJIS, JTHHEHKH,
) yroiipHHKa, TpaHcmopTupa. [locTpoenus Ha kierdaTol Oymare
6.8 | IlepumeTp MHOTOYTONBHUKA
6.9 [NonsTre Tuomaan GUrypsl, €IUHALBI H3MepeHus wiomann. [Ipudbmxénnoe namepenue mwiomanu Guryp, B
) TOM YHUCJIE Ha KBaJIpaTHOM CETKE
6.10 | I[pubmmkéHHOEe M3MEpEHHUE JITMHBI OKPYKHOCTH, TUIOIIA/IN Kpyra
6.11  Cummerpus: HeHTpajbHas, oceBas U 3epKasibHas. [locTpoeHne cuMMETpUYHBIX QUTYD
HarnsinHele mpencrtaBineHuss O NPOCTPAHCTBEHHBIX (Urypax: mapajuienenunen], KyO, mpu3ma, NupaMuia,
6.1p KOHYC, MWIMHIP, wWap H coepa. MzoOpakenue mnpocTpaHcTBeHHBIX ¢uryp. [lpumepsr pa3BEpTok
' MHOTOTPaHHUKOB, NHMJIMHApa W KoHyca. Co3maHue Mojesied NpOCTpaHCTBEHHBIX Quryp (w3 Oymarw,
MIPOBOJIOKH, IIACTHIINHA U IPYTHX MaTEPHAJIOB)
6.13 | IlonsiTue 00bEMa, eAMHULIBI H3MEpeHUs! 00bEMa. O0BEM NPSMOYTOJIFHOTO MapajulesIenuneaa, Kyoa
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