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HarypajbHble 4ncia ¥ HYJIb

Hartypansnoe uwucno. Psg narypanbabix uucen. Yuciao 0. M3o0pakeHue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YMCIOBOM) MIPSIMOA.

[To3unnoHHas cucremMa CcUUCIeHHs. PuMckas Hymepauus Kak IpUMED
HEMO3UIIMOHHON CHUCTEMBI CUUCIICHUS. [leCsITUUHAs CuCTEMA CUUCIICHUS.

CpaBHEHUE HaATypaJbHBIX YUCEJ, CPABHEHUE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6b1 cpaBHeHUs. OKpyTieHUEe HATYypaIbHBIX YHCEIL.

Clio’)keHue HaTypajabHBIX YUCEN, CBOMCTBO HYJIS MPU CIIOKEHUU. Bbriuntanue
Kak JeiCTBUE, 00pAaTHOE CIIOKEHUIO. YMHOXEHUE HATypalbHbIX YHCEJ, CBOMCTBA
HYJsI W €IUHMUIBI TpU yMHOXKeHuU. JleneHue Kak JeilcTBue, oOpaTHOE
YMHOXEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEeXAy HUMH. [IpoBepka pe3ynbprara
apudmerndyeckoro naeiictusa. IlepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKECHUS.

Hcnonp3oBanue OykB 151 0003HaUEHNS HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(METUIECKUX JTCHUCTBUH.

Jemurenn u KpaTHblE 4HCla, pa3loKeHHWE Ha MHOxUTenu. [Ipocteie wu
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb C HaTypalibHBIM TIOKa3aTeleM. 3alKuCh 4YHUCIa B BHUJE CYMMBI
Pa3psIHBIX CIaraeMbiXx.

HucnoBoe BbIpakeHHE. BbIUKCIIEHME 3HAYEHWU YMUCIOBBIX BBIPAXKCHUM,
MOPSIAOK  BBIMIOJHEHUs  JeWCTBUU.  Mcmonp30BaHME  TNPU  BBIYMCIEHUAX
NEPEMECTUTENIBHOTO W COYETATEIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHUSA U
YMHOXEHUSI, pacIpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHHS.

Jpoon



[IpencraBinenne o Apodbu Kak crmocod0e 3amucu 4YacTh  BEJIMYUHBL
OObikHOBEHHBIE ApoOH. IIpaBuibHBIE W HempaBuibHbIE ApoOH. CMelraHHas
npoOb, TpencTaBICHHE CMENIAaHHOW JApoOM B BHUAE HEMPABHIBHON 1IpoOH U
BbIJIEJICHUE 1I€JION YacTU 4Yucia U3 HENpaBWIbHOU Jpobu. M3o00paxenue npobeit
TOYKAMM Ha YUCJIOBOM npsiMoil. OCHOBHOE CBOWCTBO ApoOu. CokpalieHne Jpooei.
[IpuBenenue aApodu Kk HOBoMY 3HaMeHaTeno. CpaBHEHUE TPOOEi.

CrnoxxeHue U BbIYUTaHHE IpoOeil. YMHOXeHUE U AelieHue aApoOei, B3auMHO
oOpatHble pobu. HaxoxxaeHune yacT Leaoro U LENoro Mo ero 4acTu.

Hecarnunas 3anuch apoOeit. IlpeacraBineHue AecITUUYHONM ApoOU B BHJC
OOBIKHOBEHHOH. M300pa’keHue JecATUYHBIX JpoOed TOYKaMHU Ha YHUCIOBOM
npsimMoil. CpaBHEHUE AECATUYHBIX TPOOEH.

Apudmernueckue ACHUCTBUA C JACCATHUHBIMU JIpoOsamu. OKkpyrieHue
JECATUYHBIX APOOEH.

PemieHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3agady  apuMeTHyeckuMm  crnocoboM. Pemienue
JOTUYECKUX 3anad. Pemenue 3agad nepeOOpoOM BCEX BO3MOXKHBIX BapUaHTOB.
Hcnonb3oBaHue NpHU pelIeHUH 3a7a4 Ta0IUI] U CXEM.

Pemenue 3amad, conepKalux 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJINYUHBI:
CKOPOCTb, BpE€Ms, pPAaCCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb. EJIMHHUIIBI
U3MEpPEHHUs: Macchl, 00bEMa, LEHbI, PACCTOSHMS, BPEMEHHU, CKOpOCTU. CBA3b
MEXIY €IMHULAMU U3MEPEHUS KaXA0W BEIMYUHBI.

Perienrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[TpencraBieHne JaHHBIX B BUJIE TAOJIUL], CTOJIOUATHIX AUATPAMM.

Harasimnas reomerpust

Harnsinuele npenacraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsimas,
OTPE30K, JyY, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METpUUYECKHUE €AUHULIBI JUIMHBL. [[TMHA JIOMaHOH, IEpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTUPA.

Harnsinaele npeacTtaBieHuss 0 (urypax Ha IUIOCKOCTHA: MHOTOYTOJIbHHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxkenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. [loctpoenwue
KOH(HUTypanuii U3 4acTeil mpsIMOM, OKPYKHOCTH Ha HEITMHOBAHHOW M KJIETYATOMN
Oymare. Mcrnosnb30BaHrE CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomanes nDpPSIMOYroJbHHKA M  MHOTOYIOJBHHUKOB, COCTaBIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, u300pak€HHBIX Ha KJeT4yaToil Oymare.
EnauHUIBI M3MEpEeHHs IUTOIIA/IH.

Harnsigabie mpenctaBieHus O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBIN
napajuienenunesn, — Kyo,  MHOrorpaHHukd.  M3oOpaxeHue — mpocTenmmx



MHOrOrpaHHukoB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mopenei

MHOTOTPaHHHUKOB (13 OyMaru, MpOBOJIOKH, MJIACTHIIMHA U IPYTHUX MAaTEPUAJIOB).
O0BEM TPSAMOYTOJBLHOIO TMapajuienenunena, kyoa. EnuHuibl uzmepeHus

o0BEMa.

6 KJIACC

HartypajabHblie unciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMU YHUCIIAMHU.
UucnoBble  BBIpOKEHHS, TMOPSAOK  JEUCTBUM,  MCIOJb30BaHUE  CKOOOK.
Hcnonb30BaHrWe MOpH BBIYUCICHUSAX IMEPEMECTUTEILHOIO M COYETATEIBHOTO
CBOMCTB CIIOKEHUS W YMHOXKEHHS, pacCpe/IeIUTeIbHOIO CBOMCTBA YMHOXKECHHUSI.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIC YuCia, HAUOOJBIIUNA OOIIUNA JEIUTENh U HAaUMEHBIIIee
oOwree kpaTHoe. [lenMMocTh CyMMBI U POU3BEACHHUS. [[eeHne ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JApOOM, COKpallleHHE IpOoOeH.
CpaBHeHUe U yrnopsiiourBaHue ApooOeil. Pemenue 3a1au Ha HaXOXKACHUE YaCTH OT
[EJ0or0o M IeJoro mo ero 4yacTu. [[poOHoe 4Yuciao Kak pe3ysibTaT JIeJCHUS.
[IpencraBienue AecATUUHON TpoOU B BUE OOBIKHOBEHHOW JAPOOU U BO3MOXKHOCTh
MIPEICTABICHUS] OOBIKHOBEHHOW APOOM B BHUIE ACCATUUHOU. JlecaTnuunbie 1podu u
MeTpHUYecKasi cucteMa Mep. ApudmeTndeckue ASUCTBUS U YUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomienue. [lenenne B JaHHOM OTHOIIEHWH. Macmrad, TpONnopIus.
[IprMeHeHne MponopUHi PYU PELIEHNHN 3a1a4.

[Tonsarue mpoiieHTa. BelunciaeHre npoleHTa OT BEITMYMHBI U BEJIMUUHBI 110 €€
MPOLICHTY. BhIpakeHHne MpOIEHTOB JECATUYHBIMU ApoOsiMu. PerneHue 3amay Ha
MPOIIEHTHI. BhIpakeHNe OTHOIICHUS BEJIMYUH B MPOLIEHTAX.

IHon0oxkuTENBHBIE M OTPUIIATEIbHBIE YHCIA

[TonoxxurenbHble U OoTpUUATENbHbIE yncaa. Llenpie uncma. Monyne yucia,
reoMeTpuyecKkas MHTeprpeTanus Moayis uucia. M3o0paxeHue uyucena Ha
KOOpAMHATHOM  mpsiMod.  YwucinoBele  OpoMexyTku. CpaBHEHHE  UHCElL.
Apudmernueckue NeUCTBUS C MOJIOKUTETLHBIMU M OTPHUIATSIIbHBIMUA YUCIIAMH.

[IpsimoyroJibHas cucTeMa KOOpJAMHAT Ha TIocKocTU. KoopauHaTel TOUKM Ha
IJI0CKOCTH, abcuucca u opaunHara. [loctpoenue Touek u Guryp Ha KOOpJAMHATHON
MJIOCKOCTH.

BykBeHHbIe BbIpaKeHUsI

[Ipumenenue OykB g 3alUCH  MAaTeMaTHYECKUX  BBIPAXKEHUU U
npeioxkennii. CBoiicTBa apuMETHUYECKUX JIEUCTBUN. ByKBEHHBIE BBIpAKEHUS U
YUCJIOBBIE TMOJICTAHOBKHA. DYKBEHHBIE PABEHCTBA, HAXO0XKICHUE HEU3BECTHOIO



KomnoHenta. ®opmysbl, (opMynbl HEpUMETpa M IUIOMAAH TNPSMOYTOJbHUKA,
KBajpata, 00bEMa nmapajuienenuneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amau  apudmernyeckuM crnocoOom. Pemienue
JOTHYECKUX 3a7a4. Perenne 3a1a4 nepebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pemienne 3amad, conxepamux 3aBAUCHMOCTH, CBSI3BIBAIOIIUX BEJIIMYMHBL:
CKOPOCTB, BpeMs, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTB,
IPOU3BOAUTENBHOCTh, BpeMs, 00bEM paOoThl. ENMHUIBI H3MEpeHUus: Macchl,
CTOMMOCTH, PAacCTOSHMsI, BPEMEHHM, CKOpOCTH. OCBs3pb MEXIy C€IUHHUIIAMU
U3MEPEHUs KaXI0U BEIIMYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOLIEHWEM, MPOINOPIUOHATIBHOCTHIO
BEJIMYMH, POIIEHTAMU; PEIIEHHE OCHOBHBIX 33J1a4 Ha IPOOU U MPOLICHTHI.

OneHka M TpUKUAKA, OKpyrjieHue pesynbrara. CocraBiieHUE OyKBEHHBIX
BBIPAKEHUH 110 YCJIIOBUIO 3aJa4H.

[IpencraBneHre JaHHBIX C MOMOIIbIO Ta0muu W guarpamm. Cronduateie
JiarpaMMBbl: YTEHHE U IOCTpOEHUE. UTEHNE KPYTOBBIX JUATPAMM.

Harasinnas reomerpust

Harnsgnele npencraBieHuss o ¢GUrypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnosioKeHue IBYX NPSAMBIX Ha IUJIOCKOCTH, ITapajulesibHbIE
IpsAIMbIE, TNEPIECHINKYJSIPHBIE NpsMble. M3mMepeHue pacCcTOsHMN: MEXIy ABYyMS
TOYKaMH, OT TOYKH J0 MPSIMOU, JJIMHA MapIIpyTa HA KBAIPATHOU CETKE.

MN3mepeHne W NOCTPOEHHE YIIOB C IIOMOIIBIO TpaHcmoprupa. Bumel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBI
YEeThIPEXYTOJBHUKOB. [IpsIMOYronpHUK, KBagpaT: UCIOJIb30BAaHUE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3o0pakeHne reoMeTpudeckux (Quryp Ha HEITMHOBAHHOU
OymMare ¢ WCHOJb30BAHUEM LIMPKYJS, JHUHEHKH, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyroibHuka. IloHsTue momanu ¢GuUrypel, €IUHULBI
u3MepeHus miomaau. [IpubnmxénHoe n3Mepenue miomagyd Guryp, B TOM 4ucie
Ha KBaapaTHOU ceTke. [IpubmmkEéHHOe 3MepeHne TMHBI OKPY>KHOCTH, TUIOIIA U
Kpyra.

CumMmmeTpus: IeHTpasbHas, OCeBasi U 3epKajibHasl CHMMETPUU.

[TocTpoenne cuMMETPUIHBIX QUTYP.

Harnsnueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajuienenunen, kKy0, mpusma, OUpaMuia, KOHYC, UMJIMHIp, IIap u cdepa.
N300paxeHne npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB,



nmunHApa U KoHyca. Co3gaHue Mojeliel MpOCTPaHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U IPYTUX MATEPHAITIOB).
[Tonsitne o00BEMA, eauHUILI H3MEpeHUs: o00béMa. OO0BEM NPSIMOYTOIBLHOTO
napasuiesienurnena, Kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Marematukay XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTMIKEHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U peaTu3alyu €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHXKEHUHM BCEHM JKU3HU MJis YCHEIIHOM NpodeccHoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpHUEHTalMEd B JECSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaT€MaTHYECKOW KYyJbTYpOH KaK CPEICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEpPeEcax CBOEIrO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3Ko0J1I0TMYECKOE BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
J100aIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U yTeH UX PELICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUThCA y JAPYTHX JIOAEH, MPUOOPETaTh B COBMECTHOM AESATENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMble pElIeHUs] U ACHCTBUSA, (OPMYIHpPOBAaTH M OLEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTeMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy MOHATHUSAMHU, (OopMyIupoBaTh
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh, (GOPMYIUPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpIUTEIIbHbIE W OTpHUIATENbHbIC, C€IWHUYHBIC, YacTHbIE W OOIIHeE,
YCIIOBHBIE;



e BBISIBJISIT MaTeMaTU4eCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H u
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeiaratb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

e JIeNIaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKU, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pazOuparh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUU (NPSAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXXKHBIE JI0KA3aTelbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBHIOMpATh CHOCOO pemieHus: y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

e HCHOJI30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHoe, (opMHUpOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEJIbHO COCTaBICHHOMY IUIAHY HECIIOKHBIMI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIONCHUS, HWCCIEAOBAHMS, OIICHUBATH JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MpoOLEcca, a TaKXKe BbBIJBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBUIBIIATh HEJOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIUU, JTaHHBIX,
HEOOXOIUMBIX JIJIS PEIICHHUS 3a]1a4H;

e BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH
HH(pOpMAIINIO PAa3IMUHBIX BUOB U (DOPM MIPEACTABIICHHUS;

e BBIOMpATh (OpMy TpeACTaBICHUS HHPOPMALMK U HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;

e OIICHMBATh HAJAEKHOCTh HWH(POPMAIMU TO KPUTEPUSIM, IPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1IEeTSIMU OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHUS



B YCTHBIX Y NUCBMEHHBIX TEKCTaxX, JAaBaTh IOSCHEHUS II0 XOLy PELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

B X0/ie O0CYXJI€HHs 3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKIa€MOM TEMBI,
npoO0JIeMBbl, perraeMoi 3a7aun, BbICKa3bIBaTh UJEH, HAllEJICHHbIE HA TOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMIPEACTABISTH PE3YNbTAThl PELICHUS 3a]]a4H, IKCIIEPUMEHTA, UCCIIEIOBAHUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

e IIOHUMATh W UCIOJIH30BATh MPEUMYILECTBA KOMAHAHOW U WHIUBHIyAIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

e IIPUHUMAThH LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3aLIUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX (QopMax padoTel (0oOcyxkaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YacTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

e CaMOCTOSITENIbBHO COCTaBJIATH IUIAH, AJTOPUTM pEIIeHHs 3aAadd (WM €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

e BIIAJETh COCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI MpoIiecca U Pe3ysibTara
peleHns MaTeEMaTUIEeCKOM 3a1a4u;

e IPEIBUIETH TPYIAHOCTH, KOTOPHIE MOTYT BOSHUKHYTbH IIPH PELUICHUN 334U,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTHU ITOCTABICHHOW LIENU U
YCIOBUSIM, OOBSCHATh MPUYHHBI JOCTIXKCHUS WM HEJOCTHXKEHUS IIEIH,
HAXOAUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHily oOyueHus B S5 KkJjacce OOYYarONIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

[lonumMaTe W NOpPaBWIBHO  yHOTPEOJIATH  TEPMHUHBI, CBSI3AHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHUBaTHh U yHOPSJAOYMBATH HATypajbHbIC YKCIA, CpPaBHUBAaTh B
MPOCTEUIIUX CITydastx OOBIKHOBEHHBIC APOOH, TECATUYHBIC TPOOH.

CooTHOCHUTh TOYKYy HA  KOOPJAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HaTypaJibHbIE YMCJIa TOYKAMH Ha
KOOPANHATHOM (YHCIIOBOM) MIPSMOM.

BreinmonHate apudMeTHUEeCKHUE JEUCTBUS C HATypalbHBIMU UHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILUX CITydasX.

BBINOTHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUACICHUI.

OKpyIJISITh HATYpAJIbHBIE YHCIIA.

Pemenne TeKCTOBBIX 32124

Pemiath TeKCTOBbIE 3ajaud apuPMETUUYECKUM CHOCOOOM U C IMOMOIUIBIO
OpPraHW30BAaHHOTO0 KOHEYHOTO NIepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, conepxaliye 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, [IEHA, KOJTUYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKWE 3alUCHU, CXEMbl, TaOJMIlbl, OO0O3HAYEHUS MPU
pelieHry 3aaad.

[lonp30BaTbC OCHOBHBIMH  €AWMHULAMH HW3MEPEHUSA: LIEHbl, Macchl,
pacCTOsIHMS, BPEMEHHU, CKOPOCTH, BBIpAXaTh OJHU EIWHUILI BEJIMYHMHBI YEPE3
JIpyTue.

N3BnekaTh, aHAIM3UPOBATH, OLEHUBATh WH(OpPMAIINIO, MPEACTaBICHHYIO B
Tabnauie, Ha CTOJIOYATOW JAuarpaMme, WHTEPIPETUPOBATH MPEIACTABIICHHbBIC
JIaHHBIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUU 3a]1a4.

Harasimnas reomerpust

[Tonp30BaThCA TEOMETPUUYECKUMH MOHATUSIMH: TOUYKa, MpsAMasi, OTPE30K, JIy4,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBOaUTH MpUMEPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEKIIUX (opMy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C yIJIaMH: BEpILIHMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, JMAroHallb, C OKPY>KHOCTHIO:
panuyc, iuaMeTp, UEHTP.

N300pakath W3ydeHHBIE TeOMETpUYecKne (GUTYpPhl HAa HEJIWMHOBAHHOW W
KJIETYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS U JTMHEHKHU.



Haxomute mIHHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYXKHOCTH 33JaHHOTO
paaguyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YIJIOB MPAMOYTOJBbHUKA, KBaapaTa sl UX
IIOCTPOCHMUS, BBIYNCIICHUS IUIOIIAIA U TIEPUMETPA.

Beraucisate mepuMerp W IUIOMAAL KBajapaTa, NPSIMOYTOJbHUKA, (UTYD,
COCTABJICHHBIX M3 MPSMOYTOJILHHKOB, B TOM dHCIe (UTYp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaTbCs OCHOBHBIMM METPUUYECKUMH €IUHULIAMUA U3MEPEHUS JUIMHBI,
IJIOLAM; BBIpAXKaTh OJHU €IMHULIBI BEJIMYUHBI YEPE3 IpyTrue.

Pacnio3naBaTe mapasuienenumnen, KyO, HCHONb30BaTh TEPMHUHOJIOTHIO:
BEpIlIMHA, PeOpo, TpaHb, W3MEPEHHUS, HAXOJUTh H3MEPEHHS TNapajuiesienunesa,
KyOa.

Boruuciate 00b€M KyOa, mapajuienenurnena Mo 3aJlaHHBIM HM3MEPEHUSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HECHOXHBIE 3a7jadyd HA W3MEPEHHE T'E€OMETPUYECKHX BEIWYHUH B
MPAKTUYECKUX CUTYAITUSAX.

K xoniy oOyuenus B 6 Kjacce OOyYarONIMICS TOJYYHUT CIIETYIOIINE
IIPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIC C PA3JIUYHBIMH BHJAAMU YHUCET U
croco0aMu HMX 3alyCH, MEPEeXOJUTh (€Cid 3TO BO3MOXKHO) OT OJHON (OopMBI
3aIlMCH YHCJIa K APYTOu.

CpaBHUBaTh U yHOPSAOYUBATH IIEJIBIEC YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BrinmonHATh, coueras YCTHbIE U MHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JNEUCTBUS C HATypaIbHBIMA H TEJIBIMH YHCJIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMH, TTOJIOKUTEITHHBIMUA U OTPUIIATSITHHBIMU YU CIIAMHU.

BpuncnssTh 3HAYEHUS YUCIOBBIX BBIPAXKCHUM, BBINOIHATH MNPUKUIKY U
OIICHKY pe3yJibTaTa BBIUYMCICHUM, BBIMOJHATh MPeoOpa3OBaHUs YHMCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOMl C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pakaTh YHCJIa TOYKAMU HAa KOOPJIWHATHOM MPSMOM, HAXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpAMHATaAMU
3TOM TOYKH.

OxpyrasTh IeNble Yuciia U JECATUYHBIC IPOOU, HAXOIUTh MPUOIMKCHUS
YHUCEII.

YucsoBbie 1 OyKBeHHbIE BHIPAKEHUSA



[TornmaTe U ynmoTpebaaTh TEPMUHBI, CBSI3aHHBIE C 3alMCHI0 CTETICHW YHCIIA,
HaXOJWTh KBaJApaT W KyO YMCIIA, BBIYUCIATH 3HAYEHUS YHMCIIOBBIX BBIPAXKCHUH,
COJIEp KalllMX CTEIICHH.

[Tonp30BaThCA MpPU3HAKAMM JICIMMOCTH, PACKJIaJAbIBaTh HATYpPAJIbHBIE YHCIIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonb30BaThCA MacIITaOOM, COCTABIATh IPOMOPLIMU U OTHOILICHHUS.

Hcnonb3oBaTh OYKBHI JiJ11 0003HAYEHUST YKCEN MPHU 3alUCH MAaTEMaTUYECKUX
BBIpAKEHUM, COCTABIISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQKEHHUM, OCYIISCTBIIAS  HEOOXOAUMBIE  IOJCTAHOBKH U
npeo0pa3zoBaHus.

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenune TeKCTOBBIX 327124

Pemats MHOTOIIArOBBIE TEKCTOBBIC 3a4a4K apU(PMETUUECCKHUM CIIOCOOOM.

Pemate 3amaum, CBS3aHHBIE C OTHOIIEHHEM, MPONOPIIMOHATIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU, PEIIaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOIIECHTHI.

Pemiate 3amaum, cojeprKaiiyde 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEITUYHHBI:
CKOPOCTb, BpeMs, paccTosiHue, IICHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOJIUTEIIBHOCTh, BpeMs, OOBEM pabOThl, HCIOIL3YS apruPMETHUYECCKUC
JNIEUCTBUS,  OLICHKY, IPUKUIKY, TIOJb30BaThbCS  CAMHUIIAMU  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIIOBUIO 3a/1aUH.

M3Bnekats wHOOpPMALMIO, TPEACTABICHHYIO B Ta0iuIlaX, Ha JMHEHWHOM,
CcTOJIOUATON WJIM KPYroBOM JWarpaMmax, HHTEPIPETHPOBATH IIPEACTaBICHHBIC
JTaHHBIE, UCIIOJIb30BaTh JJaHHBIC MPU PEIICHUH 3a/1a4.

[IpeacraBnsaTe HHGOPMALIMIO C TTOMOUIBIO TAOIUL, JUHEHHOW U CTOIO0YATON
JarpamM.

Harasimnas reomerpust

[IpuBoaMTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHpa, HUMEIOIUX (Gopmy
M3YYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUryp.

N3o0paxkath ¢ TOMOIIBIO  ILHUPKYJSI, JUHEUKH, TpaHCIIOPTHUpa Ha
HEJIMHOBAaHHOM H KJIETYAaTOW Oymare W3y4YeHHBIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (PUTYPHI.

[lonp30BaThCs  TE€OMETPUUECKUMU  TOHSATHUSMH:  PaBEHCTBO  (uryp,
CUMMETpPHSI, MCIOJb30BaTh TEPMHUHOJOTUIO, CBSA3AHHYIO C CHMMETPHUEH: OCh
CUMMETPUH, LICHTP CUMMETPUHU.

HaxoauTh BeNMYMHBI YIJIOB H3MEPEHHUEM C TMOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAHHON BEJIMUUHBI, ITOJIb30BATHCS MPU PEUICHUU 3a7a4 IPayCHOM



MEpOH yTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIION
YTJIBI.

BbluucnsaTh JUIMHY JIOMaHOH, MEPUMETP MHOTIOYTOJBHUKA, IOJb30BaThCS
€AUHULAMU HM3MEPEHHUS [UIMHBI, BBIPAXKaThb OJHU EIAWUHULBI U3MEPEHHS IJIUHBI
4yepes3 Apyrue.

Haxonute, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKY IBYMS
TOYKaMU, OT TOUKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAJIPATHOU CETKE.

Boruncnates  miomanas  GUryp, COCTaBIEHHBIX M3  MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30MeHHWe Ha TMPSMOYTrOJbHUKHA, Ha paBHble  (QUTYpHI,
JOCTPAaWBaHUE 1O IPSAMOYTOJIbHHMKA, II0Jb30BAaThCSI OCHOBHBIMHM E€IUHULIAMU
U3MEpPEHUs IUIOMIAIM, BbIpAXaThb OJIHM E€IWHULBI M3MEPEHUs IUIOIIAIU Yepe3
JIpyrue.

Pacno3HaBaTh Ha MOJENSIX U M300paXEHUAX NMUPAMHUAY, KOHYC, LMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare MpsIMOYTOJbHBIN Mapasieaenunes.

Boraucnsats 00bEM IpsIMOYTOJIBHOTO Napajljiesienuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PemaTte HecHOXKHBIE 3aaud HA HAXOXKJIECHHE I€OMETPUYECKHUX BEJIUYHMH B
IIPaKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Konrpoabubie  IIpakTnuyeckue
n/n Bcero o0pa3oBaTeJibHbIE
MPOrpamMMbl padoThI padoThbI
pecypchbl
Harypanbhbie
qHycIa. bubmuorexa [JOK
1 JeiicTBus ¢ 43 1 https://m.edsoo.ru/7f
HaTypaJbHbIMU 4131ce
qucJiaMu
Harnsonas
CCOMETDIS bu6mmoreka [IOK
2 I P 12 2 https://m.edsoo.ru/7f
WHHUU Ha 4131ce
IJIOCKOCTH E—
bubmuorexa [JOK
06
3 BéKHOBeHHHe 48 1 https://m.edsoo.ru/7f
ApOBH 4131ce
Harmsagaas
reOMETDIS bu6mmoreka [IOK
4 M P 10 1 https://m.edsoo.ru/7f
HOTOYTOJIbHUK 4131ce
u
JlecaTiumHbIe bu6mmoreka [IOK
5 5 38 1 https://m.edsoo.ru/7f
Apoou 4131ce
Harmsgaas
reomeTpus. Tena bubmorexa LOK
6 Y. 9 1 https://m.edsoo.ru/7f
M Qurype! B 4131ce
MIPOCTPAHCTBE
MoBToPeHIE I bubnmoreka [JOK
7 6506 P 10 1 https://m.edsoo.ru/7f
ODODIIEHHE 4131ce
OBIIEE
KOJIMYECTBO HACOB 170 4 4

I10 ITPOTPAMME
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6 KJIACC

Kosaun4vecTBOo 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
Pa3iesioB U TeM Konrpoabubie  IIpakTnuyeckue
n/n Bcero odpa3oBaTe/bHbIE
NPOrpamMmMbl padoTsI padoThbI
pecypchbl
HaTvpatbHbie bu6mmoreka [IOK
1 P 30 1 https://m.edsoo.ru/7f
s 414736
Harngannas
CCOMETDHS bu6mmoreka [IOK
2 I PriL 7 https://m.edsoo.ru/7f
psAMBIC Ha 414736
IIJIOCKOCTH
bu6mmoreka [IOK
3 Hpobu 32 1 1 https://m.edsoo.ru/7f
414736
Harnangnas bu6mmoreka [JOK
4 TCOMETPHSL. 6 1 https://m.edsoo.ru/7f
Cummerpus 414736
BEIDasKeHIS C bubmuorexa [JOK
5 5 P 6 https://m.edsoo.ru/7f
YKBamH 414736
Harnagnas
reOMETPIS bu6mmoreka [IOK
6 ® prit. 14 1 1 https://m.edsoo.ru/7f
HrypelHa 414736
IJIOCKOCTH
IlonoxuTeabHbI
cn bu6mmorexa [IOK
7 40 1 https://m.edsoo.ru/7f
OTpHUIATENbHBIC 414736
yucia
Mpencramenie bubnmnoreka [JOK
8 P 6 1 https://m.edsoo.ru/7f
JTAaHHBIX 414736
Harngannas
CCOMETDHS bubmuorexa [JOK
9 ® prit. 9 1 https://m.edsoo.ru/7f
HEypHL B 414736
MIPOCTPAHCTBE
[ToBTOpEHME, bubnmoreka [JOK
10 0000111eHNE, 20 1 https://m.edsoo.ru/7f
cUCTEMAaTH3aIHsA 414736
OBLIEE
KOJIMYECTBO 170 5 5

YACOB I10
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[IPOTPAMME | |

KpnTepml U HOPMbI OIE€HKH 3HaHHi7[, yMeHl/Iﬁ U HABBIKOB oﬁyqamumxca o MaTeMaTHuKe.

1. OueHka NnMCbMEHHBIX KOHTPOJIBLHBIX PadoT 00yUyalouuxcs o MaTeMaTHKe.
OT1meTka «5», eciu:

e  paboTa BBINOJHEHA [10JIHOCTHIO;
e B IJIOTHYECKUX PACCYKACHUSAX U OOOCHOBAHUU PEIICHUS HET MPOOEIIOB M OIINOO0K;

e B pEUICHMHM HET MaTeMaTHYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIMCKA,
KOTOpas HE SBJISICTCS CIEICTBHEM HE3HAHMS WM HETIOHMMAaHUs y4eOHOT0 MaTepHaa).
OTtMeTKa «4» CTaBUTCS B CIEAYIOIIUX CIydasx:

e  paboTa BBIIIOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIAroB PEIIEHHUsS HEJOCTATOYHBI (€CiIH
yMeHue O0OOCHOBBIBAThH PACCYKJIEHUS HE SABJSUIOCH CHEUaIbHBIM 0OBEKTOM IPOBEPKH);

e  JIONYIIEHHl OJHA OIMMOKA WM €CTh JIBa — TPU HEN0uéTa B BBIKJIAJKAX, PHCYHKax,
yepTekax win rpadukax (€CIM 3TH BUJIBI padOT HE SBISUIMCH CIICITHATBHBIM OOBEKTOM MPOBEPKH ).
OrtmeTka «3» cTaBUTCSA, €CIIN:

e  JomylieHo Oojee OAHOM OMMOKM MM Oosiee ABYX — TpPEeX HEJOYETOB B BBIKJIAJKAX,
YyepTekax Win rpadukax, Ho 00yJaromuics 001aaaeT 00s3aTeIbHBIMU YMEHHSIMU TI0 TIPOBEPSIEMON
TeMe.

OT1MmeTKa «2» CTaBHUTCS, €CIIH:
e  JIOMYIIEHBI CYIIECTBEHHbIE OIMIMOKH, IMOKa3aBIlME, YTO OOydaromuiics He obnamaer

00s13aTeTbHBIMU YMEHHSIMU TI0 JIAaHHOUN TeME B TIOJIHOW Mepe.
OtmeTka «1» cTaBUTCS, €CIU:

e pabora mokaszajna MoJIHOE OTCYTCTBHE y 00yUYaroIIerocs: 00s13aTeIbHbIX 3HAHUW U YMEHUN
0 TIPOBEPSIEMOM TeME WIIM 3HAYUTENIbHAS YacTh Pa0OTHI BHITIOJHEHA HE CAMOCTOSATEIBHO.

YuuTens MOKET MOBBICUTh OTMETKY 33 OPUTHHAIBHBIN OTBET Ha BOIIPOC UM OPUTHHAIBHOE
pelieHue 3a1a4i, KOTOPbIe CBUACTEILCTBYIOT O BHICOKOM MaTEMAaTUYECKOM Pa3BUTHHI
oOyuaro1ierocs; 3a peiieHre 6osee CI0KHOM 3a/1a4ul UK OTBET Ha 0oJiee CI0KHBIN BOTPOC,
MpeIoKEHHBIE 00yUaIoIEeMyCs JOTIOHUTEIBHO MOCIIE BBIMOIHEHHS] UM KaKUX-THO00 APYruX
3aJaHUM.

2. OneHKa YCTHBIX OTBETOB 00y4alOUIMXCS N0 MaTeMaTHKe
OTBET OIIEHUBAETCA OTMETKOM «5», €CIIN YUYCHHK:

e TIOJTHO PAcCKpbUI COJEpkKaHWE MaTepuasia B o0beMe, IPEeIyCMOTPEHHOM IMPOTpaMMOi H

y4eOHUKOM;
e  M3JIOXKWJI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO HCIOJB3YyS MaTEeMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY, B ONPEJEICHHOM JIOTUYECKON MOCIIEI0BATEIbHOCTH;

e  TPABWJIBHO BBINOJHUI PUCYHKH, YEPTEXKH, TPa(QUKH, COMYTCTBYIOIINE OTBETY;

e  MOKa3ajJ YyMEHHE WIIIOCTPUPOBATH TEOPHUIO KOHKPETHBIMU MPUMEpPAMH, IPUMEHSThH €€ B
HOBOU CUTYallUH MPHU BBIOJIHEHUH NMPAKTHUECKOTO 3aJaHus;

e TMPOAEMOHCTPUPOBAI 3HAHHE TEOPUM pPAHEE W3YUYEHHBIX COMYTCTBYIOLIUX TEM,

c(hOPMUPOBAHHOCTh U YCTONYMBOCTH UCTIOIB3YEMBIX IPU OTBETE YMEHUI 1 HABBIKOB;

e  OTBEYA] CAMOCTOSITEIHHO, 0€3 HABOSAIIUX BOMPOCOB YUUTEIIS;

e  BO3MOXHBI OJIHA — JIB€ HETOYHOCTH MPU OCBELIEHUU BTOPOCTEIIEHHBIX BOIPOCOB MU B

BBIKJIAJIKaX, KOTOPbIE YUYEHUK JIETKO UCIIPABUII ITOCJIE 3aMEUYaHUsl YUUTEIIS.

OTBeT OLICHHBACTCSA OTMETKOM «4»,



€CJIM YAOBJIETBOPSAET B OCHOBHOM TPeOOBAHMSIM Ha OLIEHKY «5», HO IIPU 3TOM UMEET OJIUH U3
HEJ0CTaTKOB:

. B M3JIOKCHUHN JOITYIICHLL HeOOoIbIINE Hp06€HLI, HC HMCKasuBIICC MaTCMaTH4YCCKOC
COACPIKaHUC OTBCTA,
° AOMMYIICHbI OAWMH — ABa HEAOYCTA IPHU OCBCUICHUH OCHOBHOI'O COACPKAHUA OTBCTA,
HCITPABJICHHBIC ITOCJIC 3aMCUYAHUA YUUTEIIA,
. JOIYIICHBI omubka uiau Ooee JABYX HCIOYCTOB IIPpU OCBCHICHUHW BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJJKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCYAHUS YUUTCIIA.
Ormerka «3» cTaBUTCA B clIeayrommx ciay4daiax:

e  HEIOJIHO PACKPBITO COJEpKaHUE MaTepuana (ColepkaHue U3JI0XKEeHO (pparMeHTapHoO, HE
BCErJa IOCIE0BaTeNIbHO), HO IOKa3aHO oOliee MOHMMaHUE BOIpPOCa W MPOJAEMOHCTPUPOBAHBI
YMEHHsI, IOCTaTOYHbIE JJI1 YCBOCHHsI MPOrpaMMHOro marepuana (ompezeneHsl «TpeboBaHUSIME K
MaTeMaTUYeCKOM MOJArOTOBKE 00y4YaIOUIMXCs» B HACTOSIIEH ITpOrpaMMe 110 MaTeMaTHKE);

e  UMENHCh 3aTPpyJHEHUS WIH JONYLIEHbl OIIHUOKM B ONPEJCIICHUHM MaTeMaTHYeCKON
TEPMUHOJIOTHH, YEPTEXKAX, BBIKIAAKAX, UCIPABICHHBIE MOCIE HECKOJBKUX HABOJSALIUX BOIPOCOB
YUUTENS;

e  YYEHHUK HE CIpABUJICS C NPUMEHEHHWEM TEOPUU B HOBOM CUTYyallUW IPU BBINOJIHEHUU
IIPAKTUYECKOIO 3a/laHusl, HO BBIIOJHWI 3a/laHusl 00s3aTEIbHOTO YPOBHSI CJIOKHOCTH MO JIaHHOM
TEME;

e IIpU JIOCTATOYHOM 3HAHUM TEOPETUYECKOIO0 MaTepuaja BbISIBIIEHA HEI0CTAaTOYHAs
c(OpMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIINX CIydasx:

e HE PAaCKPHITO OCHOBHOE COJIEpKaHUE yueOHOTO MaTepHaa;

e OOHapyXeHO HE3HAHHE YUYEHHWKOM OOoiblleld WM Hanboliee BaKHOM 4YacTU Yy4eOHOTO
MaTepHaa;

e JIOMYIICHBI OMMOKU B OMNPEICICHUH MOHATUM, MPU HMCIOJIB30BAaHUU MaTeMaTHYECKOMN
TEPMUHOJIOTHH, B PHUCYHKaxX, 4YepTekax WM Trpadukax, B BBIKJIAJKaX, KOTOpbIE HE
WCIIPABJIEHBI MOCJIE HECKOJIBKUX HABOASIIMX BOIIPOCOB YUUTEIIA.

Otmerka «1» cTaBUTCSA, €CIIN:

e YYEHHMK OOHApYXWJI IOJIHOE He3HAHUE U HEMOHMMAaHUE U3y4aeMoro yueOHOro Marepuana
WIM HE CMOI OTBETUTh HM HA OJUH W3 IIOCTABJIEHHBIX BOMNPOCOB IO H3YYEHHOMY
MaTepuaiy.
O0mas kiaaccupukanus ommnoO0OK.
[Ipu oueHke 3HAHUI, YMEHUH M HABBIKOB OOYYAIOIIMXCS CIEAYET YYMTHIBaTh BCE OLIMOKU
(rpyObie 1 HerpyOble) M HEJJOUYETHI.
I'pyObiMu cuuTaOTCS OLIMOKH:
. HE3HaHUE OIpE/IeTICHUs] OCHOBHBIX IMOHSATHUH, 3aKOHOB, MPaBUJ, OCHOBHBIX IOJIOXKEHHH
Teopuu, He3HaHue (Hopmys, OOMIETPHUHATHIX CHMBOJIOB OOO3HAUEHWW BEIWUYHH, €IUHUI] HX
WU3MEpEHMS;

. HE3HaHWE HAMMEHOBAaHUHN €IMHUIl U3MEPEHHUS;

. HEYMEHUE BBIJICJUTh B OTBETE II1aBHOE;

. HEYMEHHE TPUMECHSTh 3HAHUS, JITOPUTMBI JUTS PEIICHUS 33/1a4;

. HEYMEHHE JIeJIaTh BHIBOJIbI M 00O0IIECHNS;

. HEYMEHHE YUTaTh U CTPOUTH TPaUKH;

o HeyMeHI/Ie ITOJIL30BATbLCA HepBOI/ICTO‘IHI/IKaMI/I, y‘IC6HI/IKOM nu CHpaBO‘-IHI/IKaMI/I;
. MOTepsl KOPHS WM COXPAaHCHHE TOCTOPOHHETO KOPHS,;

. oTOpackiBaHne 0€3 00BSICHEHUI OJTHOTO U3 HUX;



paBHO3HAYHbIE UM OIIHUOKU;
BBIUMCITUTENBHBIC OMIMOKH, €CIIM OHH HE SIBJISIOTCS OTIMCKOM;
JIOTUYECKHUE ONIMOKH.

K Herpy0ObIM ommoKkam ciieyeT OTHECTH:

HETOYHOCTh (hOPMYIMPOBOK, OMPEICIICHUH, MOHATHI, TEOPUH, BBI3BaHHAS HETOJIHOTOMN
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEIEIAEMOr0 NMOHATHS WIM 3aMEHOW OJIHOrO - JIBYX M3 3TUX
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTH rpaduka;

HepaHI/IOHaHBHHﬁ MCTOA PpEIICHUA 3ada4ud HJIKM HEAO0CTAaTOYHO HpO,HYMaHHBIfI IJ1aH
OTBETa (HapymeHHe JIOTUKH, ITOAMCHA OTACJIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHGHHBIMI/I);

HepalMoHAIbHBIC METO/IbI PAOOTHI CO CITPABOYHOM U APYTOH JTUTEPATYPOI;

HEYMEHHUE pellaTh 3aJa4u, BBIIOJHATD 3a/laHUS B OOIIEM BU/IE.
HenoveraMu sBIISIIOTCS:

HepalMoOHAJIbHBIC TPUEMBI BBIYUCIICHUH U TPeoOpa30BaHui;

HEOpE)KHOE BBIMTOJIHEHHE 3aITUCEH, YePTEXKE, CXeM, rpauKoB.

Kontpoas 3YH npennaraercs 1Opu NPOBEICHUHM  MAaTEMAaTHYECKUX  JIMKTAHTOB,
MPAKTUYECKUX PabOT, TECTOB, CAMOCTOSATEIBHBIX PAOOT OOYydaIOMmero W KOHTPOIUPYIOIIETO
BU/1a, KOHTPOJIbHBIX padoT.

KoHTpoJib 3HAHMI y4aluXCH.






