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Ha u3yuenue ydeOHOro kypca «MartemaTuka» orBoautcs 340 gacos: B 5 kimacce — 170
yacoB (5 yacoB B Hefeln0), B 6 kiacce — 170 yacoB (5 yacoB B HEZEINIO).

COJEPKXAHUE OBYYEHUSA

5 KIIACC

HartypanbHble ync/ia 1 HyJIb

HarypanbHoe uucno. Psn Harypanmphbeix uucen. Yucno 0. M3o0pakeHne HaTypanbHBIX
Yycesl TOYKaMy Ha KOOPAUHATHOU (YMCIOBON) MPSMOIA.

[To3unuoHHas cucrema cuyucieHus. Pumckas Hymepanus Kak IIpUMEP HENO3UIIMOHHOU
CUCTEMBI cunciieHus. JlecsaTuyHasi cucteMa CYUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPaBHEHHE HATYypaJbHBIX 4mcen ¢ HylaéM. CrocoObl
cpaBHeHusA. OKpYTJICHHE HATYPAIbHBIX YHCEIL.

CrnokeHue HaTypaJIbHBIX 4YHCEJ, CBOMCTBO HYJS TpPU CIOXKEHWU. Bpunranme kak
neiicTBre, 00paTHOE CIOXKEHHIO. Y MHOKEHHE HaTypalbHBIX YHCEN, CBOMCTBA HYJSI U €IUHUIIBI
npu yMHOXEHHMH. JleneHue kak nercTBHe, oOpaTHOEe YMHOXKEHHUI0. KOMIOHEHTHI JeHCTBHA,
cBs3b Mexxay HuUMH. [IpoBepka pesynbrata apudmernueckoro aeiictus. [lepemecturensHoe u
coueTaTeNlbHOE CBOWCTBA (3aKOHBI) CIOXKEHHUS M YMHOXXEHHUS, PACIpeAeUTENIbHOE CBOMCTBO
(3aKOH) YMHOKEHHSI.

Hcnonp3oBanne OykB 1isi 0003HAYEHUsI HEU3BECTHOTO KOMIIOHEHTA M 3alliCH CBOWCTB
apuMeTHIECKUX IEHCTBUH.

Jlenurenu u KpaTHbIE YKCIA, pa3iokKeHHEe Ha MHOXKuUTeNU. [IpocThie U cocTaBHbIE YMCTA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHb C HaTypaJbHBIM I10Ka3aTeleM. 3aluCh 4YHUCIA B BHUJAE CYMMBI Pa3psIHBIX
claraeMblXx.

UucnoBoe BbIpakeHHE. BpluMciieHHe 3HAYEHUN YHCIOBBIX BBIPAKEHUM, MOPAIOK
BBINIOJIHEHUST  JlelicTBUi.  Mcmonb3oBaHMe TpPU  BBIUMCICHUSAX MEPEMECTHTEIIBHOTO U
COUYETATENIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHUS U YMHOKEHHUS, PacIpelesuTeIbHOTO CBONCTBA
YMHOXKEHHSI.

Apodu

[IpencraBnenue o npodbu Kak crocoOe 3amucu 4acTu BeMudruHbl. OOBIKHOBEHHBIE TPOOH.
[IpaBunbHbIe U HenpaBWIbHBIE 1poOu. CMemntanHast 1poOb, MpeICTaBIeHHEe CMEIIaHHOW IpoOH B
BUJIC HEMpPaBUILHOW JpOoOM M BBIIEICHHE LENOM YacTH 4uciIa M3 HEMpaBWIBHON ApoOu.
N3o06paxenune npoOeit ToukaMu Ha YUCIOBOM npsiMoil. OcHOBHOE CBOICTBO Apodu. CokpalieHue
npo6eit. [IpuBenenue apodu Kk HOBOMY 3HameHaTelnto. CpaBHeHHE qpoOeit.

CrnoxeHue M BbIYMTaHUE JIpoOel. YMHOXKEHHE U JefieHHe apoOel, B3auMHO OOpaTHbBIE
npobu. Haxoxnenue yacTu 1eNoro U 1eJoro Mo €ro YacTH.

Jecsatuunas 3anmuck apobei. [Ipencrapienne aecaTHaHONW Apodu B BHJE OOBIKHOBEHHOM.
N3oOpaxenue necATUYHBIX IpoOel TOYKaMH Ha YUCIOBOW mpsmoi. CpaBHEHHE ECATHYHBIX
TpoOei.

Apudmerndeckue AUCTBUS C ACCATUIHBIME Ipo0sMu. OKPYTICHUE TECITHIHBIX IPOOCH.

Pelnenue TeKCTOBBIX 3224



Pemienne TEKCTOBBIX 3a/iau apu(pMETHYECKHM CIOcOoOOM. PereHne jJOrmyeckux 3azad.
Pemenune 3aau nepe6OpoM Bcex BO3MOXKHBIX BapHaHTOB. Vcmonb30BaHue NMpU pelIeHNH 3a/1a4
TaOJIMI U CXEM.

Pewmrenne 3amay, copepKanux 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIUYMHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1I€Ha, KOJWYECTBO, CTOMMOCTb. ENMHUIBI M3MepeHHs: Macchl, 00bEMa, LIEHBI,
PacCTOSAHUSA, BPEMEHH, CKOPOCTH. CBA3b MEXKAY €AVMHULIAMU N3MEPEHUS KaXKI0H BEINYUHBI.

Penienne 0CHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBneHue AaHHBIX B BUJE TaOIUL], CTOJIOYATHIX AUArPAMM.

Harusanas reomerpust

Harnsaneie npencrapieHus o purypax Ha IUIOCKOCTHU: TOYKa, IpsAMasi, OTPE30K, JIyd, YIoJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToia. IIpsmoii, ocTpslid, TyIIOi U pa3BEPHYTHIN
YTJIBL.

JnvuHa oTpe3ka, METPUYECKHE €IWHMIBI JUIMHBL. J{IMHA JOMaHOW, NEpUMETP
MHOI'OYTOJIbHHKA. I3MepeHne u NOCTPOEHUE YIJI0B C IOMOLIBIO TPAaHCIIOPTHPA.

Harnsasele npeacraBieHus o GUrypax Ha IJIOCKOCTU: MHOTOYTOJIbHUK, IPSIMOYTOJIbHUK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxenue Gpuryp, B ToM ymcie Ha knerdaroil Oymare. [locrpoenue koHdurypauuit u3
yacTell mpsMoil, OKpY>KHOCTH Ha HEJIMHOBAHHOM M KjeTyaToil Oymare. Vcnonbp3oBaHue CBOMCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHHUKA, KBaApaTa.

[Inomaap DpsIMOYTONbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSMOYIOJIbHUKOB, B
TOM uHcie Guryp, n300paKEHHBIX Ha KileTyaTol Oymare. EAMHUIIBI M13MEpEHUs TI0MIa TH.

Harnsanuele npenactaBieHHs O — INPOCTPAHCTBEHHBIX — QUIYpax:  MNPSMOYTOJBHBIM
napajiesnenunes, KyO, MHOrorpaHHUKH. J3o0paxeHue MNpPOCTEUIIMX MHOTOIPaHHHUKOB.
Pa3zéptkn kyb6a u mnapamienenunena. CoslaHue Mojellell MHOTOTpaHHUKOB (M3 Oymarw,
IPOBOJIOKH, TJIACTUIIMHA U IPYTUX MaTEpUAIOB).

O0BEM NpsAMOYTOBEHOIO Napanienenunena, Kyoa. Enunuibl usmepenus o0bEMa.

6 KJIACC

HarypaabHble yucia

Apudmernueckne AEHCTBUS C MHOTO3HAYHBIMH HATYypaJIbHBIMH YHCIaMH. YHCIOBBIC
BBIpQXXECHUS, TOPSAO0K JEHCTBUM, MCHOJIb30BaHUE CKOOOK. Vcrosib30BaHME NMPHU BBIUMCICHMSIX
MIEPEMECTUTEIBHOTO U COYETATEIBHOTO CBOMCTB CIIOKEHUS U YMHOKEHHUS, PACIIPEEIUTEIBHOIO
cBOMCTBa yMHOKeHUA. OKpyIJIEHNE HATYPAJIbHBIX YHCEIL.

Jlenutenu W KpaTHblE 4YMCIA, HAaWOONBIIMM OOIIMH JenuTenb M HauMeHbllee oOliee
KpaTHOE. J[eIMMOCTb CyMMBI M IPOU3BEACHMUS. JlelIeHne C OCTaTKOM.

Apoon

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaiueHue apodeii. CpaBHEHHE U
ynopsiaouuBaHue aApoOei. Pemenue 3anauy Ha HaX0XKJIEHUE YacTH OT LIEJIOr0 M LEJIOro IO €ro
yactu. [IpoOHoe 4mciio kak pe3yibrar neneHus. [IperncraBinenue necsITHUHON NpoOU B BHJE
OOBIKHOBEHHONH JpoOM U BO3MOXXHOCTh IPEJICTaBICHHUS OOBIKHOBEHHOMW JpoOM B BHJE
necsaTHUHOM. JlecaTuuHble Apodu M MeTpudeckas cuctema mep. ApudpmeTHueckue IeHCTBUS U
YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU M JECSITUYHBIMU JPOOSIMHU.

OtHomenue. [leneHue B JaHHOM OTHOIIEHMHM. Macmrad, npomnopuus. Ilpumenenue
IIPONOPLUI NPU PELIEHUU 3a/1a4.



[lonsTne npoueHrta. Beuncienne mpoueHTa OT BEIMYUHBI U BEJTMYUHBI 110 €€ MPOLIECHTY.
BripaxkeHne NpOIEHTOB NECATHYHBIMHU JApoOsimu. Pernenue 3agad Ha mpoueHTH. BeipakeHue
OTHOILIEHUS BEJINYUH B IIPOLICHTAX.

ITonoxuTeIBLHBIC H OTPHLATENbHBIE YHCJIA

[TonoxkuteneHble W oTpUUATENbHbIE uyucha. Llemple uywmcna. Mopyne  yucna,
reoMeTpuyeckass HMHTepHnpeTanus MoAyis uucia. M3o0paxeHue 4yucen Ha KOOPIMHATHOM
npsamoil.  YwucnmoBeie mpoMexxyTku. CpaBHeHHe 4ucel. ApupMETHYECKHE JECUCTBUS C
IIOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpsimoyrosipHast cucteMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. Iloctpoenue Touek u GUryp Ha KOOpAUHATHOHN MJIOCKOCTH.

BykBeHnHble BbIpakeHHst

[Tpumenenne OyKB s 3aIMCH MAaTEMAaTUYECKUX BBIPAXCHUN M TpeasiokeHunid. CBoiicTBa
apudmeTnyeckux JeicTBUil. ByKBeHHbIE BbIpaX€HUSI W UYMCIIOBBIE IMOJCTaHOBKU. BykBeHHBIE
paBEHCTBA, HAXOXKJIEHWE HEU3BECTHOTO KOMIIOHEHTa. PopMylibl, (GOpMyJbl MEepuUMeTpa H
IUIOIIAM IPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napaiesienunesa 1 Kyoa.
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Pemienne TeKCTOBBIX 3a/au apuMETHYECKHM CIocoO0oM. PerieHue jgoruuyeckux 3anad.
Pemienue 3a1a4 nepe6bopoM Bcex BO3MOXKHBIX BapUAHTOB.

Pewenne 3anay, conepxkamx 3aBUCUMOCTH, CBSA3BIBAIOIIUX BEJIUYUHBL: CKOPOCTb, BpEMS,
paccrosiHue, IIeHa, KOJMYECTBO, CTOMMOCTB, MPOU3BOIAMTEIBHOCTh, BpeMs, O00BEM paboTHI.
Eauauubl n3mepeHusi: Macchl, CTOUMOCTH, PAcCTOSIHUSA, BPEMEHH, CKOpOCTH. CBsI3b MEXIY
€UHULIAMHU U3MEPEHUS KaXKO0W BEJIMYNHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, MPONOPLHUOHAIBHOCTBIO BEIINYMH,
IPOLICHTaMH; pellieHHEe OCHOBHBIX 33]1a4 Ha IpOOU U MPOLIEHTHI.

OneHka U MpUKHJIKA, OKpyIieHue pesynbrata. CocTaBieHHe OYKBEHHBIX BBIPRXKEHUH IO
YCIJIOBHIO 3aJ1a4H.

[IpencraBneHne JaHHBIX C MOMOIIbIO Tabmul U auarpamm. Cronbuyareie AMArpaMMBbL:
YTEHUE U IIOCTpOeHHUE. UTeHNE KPYroBhIX IUarpamm.

Harasinnas reomerpust

Harnsgaeie npencrapinenns o purypax Ha IUIOCKOCTH: TOYKA, IPSMasi, OTPE30K, JIyd, YToJI,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnosiokeHHE JBYX INPAMBIX Ha IUIOCKOCTH, IapajuleibHBIE IPSIMBIE,
NEPIECHIUKYJIApHBIE NpsiMble. M3MepeHue paccTOsIHUM: MEXIY IBYMS TOYKAMH, OT TOYKH J0
IPSIMOM, IJIMHA MAapLIPyTa Ha KBaJIPaTHOM CETKE.

H3mepeHne M MOCTPOCHHUE YIIOB € MOMOLIBIO TPAaHCIOPTUPA. BHIBI TPEyroJbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYNOYIOJbHBIM, paBHOOEAPEHHBIH, PaBHOCTOPOHHUIA.
YeThIpEXYroJIbHUK, TPUMEPBI YETBIPEXYTOJIbHUKOB. 1IpsIMOYroJbHUK, KBaaApaT: UCIOJIb30BAHUE
CBOICTB CTOpPOH, yIjoB, AuaroHanei. M3o0pakeHue reomeTpuueckux GUryp Ha HeJIMHOBaHHOMN
Oymare C HCIOJb30BaHUEM LMPKYJsl, JIMHEHKHU, YrojibHUKa, TpaHcrnoptupa. lloctpoenus Ha
KJIeT4aToi Oymare.

IlepumeTp MHOTOYTONBHUKA. [ToHATHE TUIOMAAN DUTYDPBI, €TUHULIBI U3MEPEHUS TUIOIIAH.
[Ipubnuxénnoe wu3MepeHue Iomaan ¢Guryp, B TOM 4YHCIIE Ha KBaJpaTHOM CeTke.
[TpubnuxEéHHOE N3MEpEeHne IIIMHbBI OKPYKHOCTH, TUIOLIAAN KpyTa.

CuMMeTpus: LIeHTpaJIbHasA, OCEBasl U 3€pKajibHasi CAMMETPUH.



[TocTpoeHre CHMMETPUYHBIX QUTYD.

Harnsgaeie mpencTtaBieHuss O TPOCTPAHCTBEHHBIX (urypax: mapasuienenunesn, Kyo,
npu3Ma, MupamMuia, KOHyc, DWIHHApP, map u cdepa. M300pakeHrne MpoCcTpaHCTBEHHBIX (Buryp.
[Ipumepbl  pa3BEPTOK MHOTOTPAHHHWKOB, MHWIWHApa W KoHyca. CozmaHue Mojeien
MIPOCTPAHCTBEHHBIX (DUTYp (M3 Oymaru, IpOBOJIOKH, TUIACTHIIMHA U IPYTUX MaTEPHAJIOB).

[TonsiTHe 00BEMa, eUHUIIBI 3MEpeHUsT 00bEMa. OOBEM MPSIMOYTOIBHOTO MapasuIeIenuIea,
KyOa.

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

5 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 HatypanbHble uncia U HyJb
11 HatypansHoe umcno. Psan Harypanbhbix uucen. Yucno 0. M3o0paxkeHud
' HATYpaJIbHBIX YUCENl TOYKAMU HA KOOPAMHATHOU (YMCIOBOI) IPSIMOM
12 [To3uuuonnass cucrema cuucieHus. Pumckas Hymepauus. Jlecsatnunasi
' CHCTEMa CUUCIICHUS
13 CpaBHEHHE HaTypalbHBIX YMCEJ, CPAaBHEHHE HATYpaJbHBIX YMCEI C HYJIEM
' OxpyrieHne HaTypaJIbHbIX YUCEIl
Crnosxenue, BbIUMTaHUE, YMHOXKEHUE U JIEJIEHUE HaTypasbHbIX uncen. CBOMCTBO
L4 HyJIi TpU CJIOXKEHHM, CBOMCTBA HYyJi W €IUHULBI TPU YMHOKEHUHU
' [lepemecTuTenbHOE U COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOKCHUS U
YMHO)KEHUS], PACIPEIEIUTENBHOE CBOWCTBO (3aKOH) YMHOXKEHUS
L5 Hcnonb3oBanue OykB A 0003HAUEHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIlUCH
' CBOKMCTB apu(METHUUECKHUX TEHCTBUIA
Jlenutenu W KpaTHBIE 4YHUCHA, pa3loXeHHEe Ha MHOxuUTenu. llpocTsie 1
1.6 coctaBHble uMcina. Ilpuznaku penumoctu Ha 2, 5, 10, 3, 9. Jlenenue d
OCTATKOM
17 Crenenp ¢ HaTypajJbHbIM IIOKa3aTeJlE€M. 3alUCh YHUCIAa B BHIE CYMMB)
' Pa3psIHBIX CIaraeMbIX
UucnoBoe BbIpakeHHE. BpluncieHWe 3HAYEHMM YHCIOBBIX BbIPAKCHUI)
18 MOPSIIOK  BBIMIOJIHEHUs JAeWcTBU. lVcmonb3oBaHWE TP BBIYUCICHUSN
' NIEPEMECTUTENIBHOIO M COYETATEIIbHOIO CBOWCTB (3aKOHOB) CIIOKEHHUSA I
YMHOKEHUS, pacIpeleIMTEIbHOIO CBOMCTBA YMHOKEHHUS
2 Hpobu
[IpencraBnenne o0 JpoOM Kak CIOOCOOE 3amMMCH  YacTH  BEJIIMYUHBI
OoObikHOBeHHBIE pobu. [IpaBuibHBIE W HempaBWiIbHBIE IpoOu. CMmemaHHas
2.1 npoOb, MpeACTaBlieHHe CMENIaHHOW IpoOM B BUJE HEMPABWIBHOW IpoOU H
BBIZICJICHUE II€JI0OM YacTH 4YHCJIa W3 HEMpaBWIbHOW apoou. M3o0pakenud
npo0elt ToukaMu Ha YUCIIOBOM MPSIMOA
2.2 OcHoBHOe cBoicTBO npobu. Cokpamenue apobOeii. IlpuBenenue apodbu k




HOBOMY 3HaMeHatento. CpaBHEHHE IpoOeit
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CrnosxeHue W BBIYMTAaHUE IpoOeil. YMHOXKEHUE U JeNeHnue IpoOeil, B3auMHOA
oOparnbie npodu. HaxoxxaeHrne yacTu 1eoro U IEeNIOTo 0 ero 4acTu
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Hecsatuunast 3ammch napoOeit. IlpencraBinenune necsATUYHON Apodu B BUAM
OOBIKHOBEHHOW. M300pakeHHe IECATHMYHBIX ApOOEH TOYKAMH Ha YHCIOBOU
npsamoii. CpaBHEHHUE TECATUIHBIX IPOOEH

2.5

ApudpmMeTndeckre JCUCTBHS C  JECATHYHBIMH  ApoOsmu. OKpyriieHud
JECATUIHBIX APOOeit

Pelienne TeKCTOBBIX 3a4a4

3.1

Pemenre TekcTOBBIX 33724 apu(PMETHIECKUM CITOCOOOM

3.2

Pemenue nornyeckux 3amad. Pemienue 3amau mepeGOpoM BceX BO3MOXKHBIX
BapuaHToB. Mcronb30Banue npu pemeHny 3aa4d TalIuIl U CXeM

33

Pemenne 3a/la4, CoACpKaMX 3aBUCHUMOCTH, CBA3bIBAIOIIUEC BCIWMYUHDBI
CKOpPOCTb, BpEMs, pPACCTOSAHHC, LCHY, KOJIUYECTBO, CTOHUMOCTD. Enunuiel
HU3MCPCHUA: MACCHhI, OG’BéMa, LCHBI, paCCTOsAHHA, BPEMCHHU, CKOPOCTH. CBs3H
MCXKAY CAMHUIIAMU U3MCPCHUS Ka)XJIOM BEJIMYUHEBI

3.4

Permenre oCHOBHBIX 3aJ1a4 Ha IpoOH

3.5

Hpe,[[CTaBJIeHI/Ie JAaHHBIX B BUIC Ta6HI/II_[, CTOJIOYATHIX AuarpaMm

HaFHH,HHaﬂ TCOMETPUA

4.1

Harnsaneie npencraBienus o Gpurypax Ha IJIOCKOCTH: TOUYKA, IPSMasi, OTPE30K
Jyd, YyTOJI, JIOMaHas, MHOTOYTOJIbHHUK, OKpPY>KHOCTb, Kpyr. Yroia. Ilpsmon
OCTpPBI, TYIIOW ¥ pa3BEPHYTHIN YIJIbI

4.2

JlniiHa oTpe3ka, METPUYECKUE €OUHULbI JUIMHBL. JUIMHA JTOMaHOW, NepuMerp
MHOI'OyrojbHUKA. I3MepeHue u NocTpoeHue yIiioB ¢ IIOMOLIbIO TPAaHCIIOPTUPA

4.3

Harnsouele npeacraBineHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK
MPSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK; O paBeHCTBE (hUTYP

4.4

N3o0paxenue ¢uryp, B TOM Yucie Ha Kietdartoi Oymare. [loctpoenud
KOHQUrypanuii W3 4YacTed MpsSMOH, OKPYXHOCTH Ha HEJIWHOBAHHOW W
kinetdaroil  Oymare. lcmonb3oBaHHME ~ CBOMCTB  CTOPOH U YIVIOH
IIPSIMOYTOJIbHMKA, KBaZpaTa

4.5

[Inomanes NpsAMOYroapHUKA W MHOIOYIOJBHUKOB, COCTaBJICHHBIX U3
NPSMOYTOJBHUKOB, B TOM YHCIe PUTYp, H300pakEHHBIX HA KJIeT4aToil Oymare
Enununel nsmepenus miomanm

4.6

Harnsiinele npencTaBieHUst O MPOCTPAHCTBEHHBIX (DUTYpax: MPSMOYTOJIbHBIN
napajenenunen, Ky0, MHororpaHHuku. M3o0paxeHue mpocTeimmx
MHOTOrpaHHHKOB. Pa3BépTku kyba um mapamnenenunena. Co3naHue Mojesnei
MHOTOTPaHHHUKOB (M3 Oymaru, MpoBOJIOKH, TUTACTHIIMHA U APYTHX MaTepPHAaJIOB)

4.7

OO0BEM MPSIMOYTOJILHOTO Mapayvieienunena, kyoa. EauHUIbBI W3MepeHHs
00bEMa

6 KJIACC



Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUSA

HarypanbHble yncna

1.1

ApudmeTnueckre AEUCTBUS C MHOTO3HAYHBIMU HATypajbHBIMU UHCIAMH
YucioBble BBIpAXKEHUS, TOPSAOK JCHCTBUM, WCIOJIB30BaHUE CKOOOK
Hcnonp30BaHMe TIPW BBIYUCIICHHUSIX MEPEMECTUTEIHHOTO W COYETATEIBHOT(
CBOICTB CIIO’KEHHUSI U YMHOXKEHHUS, PACTIPEACTUTEIILHOTO CBOMCTBA YMHOXKEHHUS

1.2

OKpyrieHre HaTypalbHbIX YUCEI

1.3

I[eJ'II/ITeJ'II/I N KpPAaTHBIC YUCIIA, HanOOJIbIINH O6I.I.[PII>1 ACIIUTCIIb U HAUMMCHbBIICAH
06]]_[66 KpaTHOC. I[GJ'II/IMOCTB CYMMBI U ITPOU3BCACHUA

1.4

Jlenenue ¢ ocTaTKOM

Jpobu

2.1

OObIKHOBEHHAsT ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalieHue apodei
CpaBHEHHUE M yHOPSAA0YMBAHUE TPOOEH

2.2

Pemenne 3amay Ha HaxXOXJIEHUE YAaCTH OT LEJOTO M IIEJIOTO MO0 €ro YacTh
JpoOHoe 4nciio Kak pe3yabTaT ASICHUS
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[IpencraBnenue naecsATUUHOW JApoOM B BUAE OOBIKHOBEHHOH Jpodu 1
BO3MOYKHOCTb NPEJICTaBJICHUs] OOBIKHOBEHHOM Apo0OU B BHJIE IECATHYHON

24

Hecsatuunbie 1podu u MeTpuueckas cucteMa Mep. ApudMeTHIECKHUe 1eHCTBUA
Y YHCJIOBBIE BBIPAXKEHHSI ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU

2.5

OtHomenue. JlenmeHne B JaHHOM OTHOLIEHHMH. MacmTab, mponopuus
IIpuMeHeHre Nponopuui IpYU pENICHUH 33184

2.6

ITonsiTue IMPOLCHTA. Brruucnenue MMpoHCHTa OT BCJIUYHUHBI U BCJIMYHUHBI I10 ed
IMPOLICHTY. BBIpa)KCHI/Ie MNPOLUCHTOB ACCATUYHBIMU I[pO6SIMI/I. Pemenne 3amad
Ha NPOLCHTHI. BLIpa)KeHI/Ie OTHOLICHHA BCJIIMYUH B ITPOLICHTAX

ITonoxuTeapHBIC U OTpULATCIIBHBIC YHUCJIa

3.1

[TonoxkurensHple U OTpULATENbHBIE yucHa. Llenpie yucna. Moayns yucna
reoMeTpruecKkass WHTEpHpeTanuss MOAyisl uucia. M3oOpakeHue dYucell HY
KOOpAMHATHOH npsiMoil. UncnoBslie npoMexxyTKU. CpaBHEHUE YHCE

32

APHQ)MGTI/I‘{CCKI/IC JEHUCTBUS C IIOJOXKUTEIbHBIMA M OTpULATCIIbHBIMN
qucjiaMu

33

[IpsimoyronbHasl cucTeMa KOOpPAMHAT Ha IIockocTd. KoopauHAThl TOUKH HY
IUIOCKOCTH, alciucca u opauHata. [locTtpoeHme Touek U GuUryp H43
KOOPJMHATHOM TJIOCKOCTH

byKBEHHBIE BBIpaKEHUSA

4.1

HpI/IMCHeHI/Ie 6YKB I 3allMCY MaTCMAaTHYCCKUX BBIpa)KeHI/Iﬁ u HpeI[J'IO)I(eHI/Iﬁ
CaoiicTBa apI/I(I)MCTI/I‘{eCKI/IX JIeHCTBUIA. EyKBeHHBIe BBIPAXKCHUSA U YUCIIOBBIQ
NOACTaHOBKHM. ByKBeHHLIG PaBCHCTBA, HaX0XJICHHUC HCHU3BCCTHOI'Q
KOMIIOHCHTA

4.2

@®opmynbl, GopMyasl MEpUMETpa M IUIOIMIAAW NPSIMOYTOJbHHKA, KBajapara
00BpEma mapasienenunena u Kkyoa

Pemenne TeKCTOBBIX 3a/1a4




5.1

Pemenre TekCTOBBIX 3a7a4 apu(PMETHIECKUM CITIOCOOOM

Pemienne normueckux 3agay. PemieHue 3amad Hepe60p0M BCC€X BO3MOXXHBIX

5.2
BapHaHTOB
Pemenne 3amau, coaepXkamMx 3aBUCUMOCTH, CBSA3BIBAIOIIUX BEJIIMYUHBI
CKOpOCTb,  BpeMs,  pacCTOsiHME,  1I€Ha,  KOJHMYECTBO,  CTOMMOCTh
53 MIPOU3BOIUTENBHOCTD, BpeMs, 00bEM paboThl. EAMHUIIEI U3MEpEeHUs: MacChl
CTOMMOCTH, PacCTOSHUS, BPEMEHH, CKOpOCTH. CBfA3b MEXAYy €AWHHUILIAMU
M3MEPEHUS KaXK101 BETNYMHbI
54 Pemenne 3ama4, CBA3aHHBIX C OTHOIIEHHEM, IPONOPLHOHATIBHOCTBIO BEIMYNH
) MPOLIEHTaMH; pElIeHHe OCHOBHBIX 3a/1a4 Ha JpOOU U MPOLEHTHI
55 Onenka W TpPUKHIKA, OKpyrieHue pesynbrara. CocTaBieHHEe OyKBEHHBIN
' BBIPKEHHH 110 YCIIOBUIO 33Ja4H.
56 [IpencraBneHne OaHHBIX € MOMOIIBIO Tabmui W auarpamm. CronOuartbid
] Juarpammsl. YTeHHE KPYTrOBBIX JUarpamm
6 Harnsignas reomerpust
6.1 Tqua," npsiMasi, OTpe30K, Jyd, yroJ, JIOMaHas, MHOIOYTIOJIbHHUK
YEThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT
62 B3anMHOe pacrnosiokeHue [BYX NpPSIMBIX Ha IUIOCKOCTH, IapajuIebHbIg
] NpsIMbIE, IEPIIEHIUKYJISIPHBIE NPSMBbIE
6.3 N3mepenne pacCTOSAHMM: MEXIy ABYMsI TOYKaMH, OT TOUYKH A0 MPSAMOU, ITNHA
’ MapIIpyTa Ha KBaJPaTHOM CETKE
6.4 M3Mepenne 1 MoCTpOEHUE YIII0B ¢ MOMOUIbIO TPAHCIIOPTUPA
6.5 Buabsl TpeyrosbHUKOB: OCTPOYTOJbHBIN, MPSAMOYIOJIbHBIM, TYMNOYTOJIbHBIN
) pPaBHOOEAPECHHBIN, PABHOCTOPOHHUI
6.6 YerslpéXxyroabHuK. [IpsAMOYroabpHHK, KBagpaT: MCIOJIb30BAHUE CBOWCTH
' CTOPOH, YIJIOB, JHaroHaei
H300paxeHne TreoMeTpuueckux (uryp Ha HEIMHOBAHHOM Oymare d
6.7 MCIIOJIb30BaHUEM LIUPKYJIA, IMHENKH, YrOJIbHHUKA, TpaHcnopTupa. Iloctpoenns
Ha KJIeT4aTol Oymare
6.8 ITepumeTp MHOTOYTOJIbHUKA
6.9 [TonsiTHe momanu GUrypsl, eIMHUIBI H3MepeHus rmiomany. [Tpubmkénnod
' M3MEpEeHue MIIoNaIu (GUryp, B TOM YHCIIEe HA KBAJPATHOHN CEeTKe
6.10 [Tpubmmk€HHOE U3MEPEeHUE JITMHBI OKPYKHOCTH, IIIOIIAN Kpyra
6.11 Cummerpusi:  LEHTpajibHasi, oceBas M  3epkaibHas. IloctpoeHue
' CUMMETPUYHBIX QUTYD
Harnsinnele npencTaBieHust O MPOCTPAHCTBEHHBIX (DUTYypax: mapaiesenumey
Ky0, mpusMa, mMpammja, KOHyc, LUIUHAp, map u cdepa. Mzobpakenud
6.12 npocTpaHCcTBEHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIMIIMHAPY
u koHyca. Co3maHue MoJeNel NPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarm
IIPOBOJIOKH, TUIACTWIIMHA U APYTUX MATEPHAIIOB)
6.13 [Tonsitue 00bEMa, enuHUIBI U3MepeHuss o0bEmMa. OOBEM MPSAMOYTOIBLHOTO




napajuienenunena, Kyoa

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yabTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro Kypca «MaTemaThkay
XapaKTepU3yIOTCS:

1) naTpuoTnyeckoe BOCIMTAHUE:

IPOSIBJIGHUEM HHTEpeca K TMpOLUIOMY M HACTOSALIEMY pPOCCUHCKOM MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSIM PpOCCHUHCKUX MAaTEeMAaTUKOB M POCCUICKON
MaTeMaTHYECKOMN HIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTH)KEHUH B IPYIMX HAayKaxX U NMPUKIIAJIHbBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINOJIHEHUIO OOSA3aHHOCTEH TIpakAaHMHA M peaju3allud €ro Ipas,
MIPE/ICTaBJICHUEM O MAaTEMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS pPa3IMYHBIX CTPYKTYD,
SBJIEHUH, MPOLEAYp TPaKJIaHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO ATUYECKHUX MPOOJEM, CBS3aHHBIX C NPAKTHUECKUM IMPUMEHEHHEM JOCTHXEHHUH
HayKH, OCO3HAHHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHLUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpyaoOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AKTHUBHOE y4YacTHUE B PELIECHUM MPAKTUYECKUX 3alad MaTeMaTHYeCKOU
HaNpaBJICHHOCTH, OCO3HAHHUEM Ba)KHOCTH MAaTEMAaTHYECKOI0 00pa30BaHMs Ha NPOTSHKEHHH BCEH
KHU3HH ISl YCHEITHOW MPo(eCcCHOHANBHOM AESITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M MOCTPOEHHEM WHIUBUAYaJIbHOW TPACKTOPUM OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJIEHHH, YMEHUIO BUJIeTh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpHEHTAIMel B JIEATETLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA 4YEJIOBEKa, MNPHUPOIbI M OOIIecTBa, MOHUMaHHEM
MaTeMaTU4eCKON HayKd Kak cQepbl YeIOBEYECKOW MesSTENbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYUMOCTH JUUISl Pa3BUTHUS LIMBUIIN3ALlMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKON
KyJIbTypOd Kak CpEACTBOM IIO3HAHUS MHpA, OBJAJEHUEM NPOCTEHIIMMHU HaBbIKAMU
UCCIIEI0BATEIbCKON AEATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GoOpMHpPOBaHMEe  KYJIbBTYPbl  3/10POBbS H
IMOLIMOHAJIBLHOIO 0JIArONOTYYHs:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAaHUS B MHTEpPEcax CBOErO 310pOBbs,
BEJICHUS 3/J0POBOTO 00pa3a XKM3HM (370pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HABBIKA pe(ICKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TaKOI'o jK€ IpaBa JIpyroro 4eJoBeKa;



7) 3K0JIOTMYECKOe BOCIINTAHUE:

OpI/IeHTaHI/Ieﬁ Ha MPUMCHCHUC MATCMATHYCCKUX 3HAHUU JJId pCIICHUA 3a1a4 B 06HaCTI/I
COXPAaHHOCTH OKPY’KAIOLIEH Cpeapl, IJIAHUPOBAHUS IOCTYNKOB M OLEHKM HX BO3MOXHBIX
MOCTICICTBUI IS OKPY’KAIOLIeH Cpelbl, OCO3HAHUEM TII00ATBHOTO XapaKTepa HKOJIOTHUECKUX
npo0JieM U MyTe UX PEIICHHUS;

8) apanTanus K U3MEHAIOIIUMCS YCJIOBUSM CONHAJIbHON U NPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO JeSTeNbHOCTh, B TOM YHCIE YMEHUE YUYUTHCS y OPYTHX
JrO7IeH, MPUOOPEeTaTh B COBMECTHOW JESATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIIBITA IPYTHUX;

HEO0XOUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOPMYyITUPOBATH UICH,
IIOHATHUSA, TUIIOTE3bI 00 oOBeKTax u SABJICHUAX, B TOM YHCJIC paHEC HCU3BCCTHBLIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATh NPUHHMAEMble DPELIECHUS U
neicTBus, GOpMyIUPOBATH U OLIEHUBATH PUCKU U TIOCTEACTBHS, (GOPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHbIC YHHBepcAJbHbIe YUeOHbIe el CTBHUS

ba3oBble JJornyeckue 1eMCTBHSA:

® BBIIBISITh M XapaKTEpU30BaTh CYLICCTBEHHbIC NMPHU3HAKKM MaTEMAaTHUYECKHX OOBEKTOB,
MOHATUH, OTHOWICHHH MEXIy HOHATHAMH, (OPMYIHPOBATH OIpPEACICHUS TMOHITUH,
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS 111 0000IICHUS U
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAIMN3A;

® BOCIPHUHHUMATh, (HPOpPMYyIUpOBaTH U NPeOOPa30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHLIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

® BBIIBIISATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOpeUus B (pakrax,
JTAHHBIX, HAONIONCHUAX M YTBEPXKACHUSAX, NpeasaraTb KPUTEPUU IS BBIABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKIIIOUEHHUH, YMO3AKIIFOUECHH 110 aHAJIOTUU;

e pa30uparh JOKa3aTeNbCTBA MATEMATUUYECKUX YTBEPKACHUH (MPsIMBbIE U OT IPOTHUBHOIO),
IIPOBOJIUTh CAMOCTOSITEJIHO HECJIOXKHBbIE J0Ka3aTelbCTBA MaTeMaTHUeCKuX (DaKTos,
BBICTPaMBaTh apryMEHTALMIO, MPUBOJIUTH NMPUMEPBHl U KOHTPIPUMEPHI, 0OOCHOBHIBATh
COOCTBEHHBIE PACCYKACHUS;

e BbEIOMpaTh cNoco0 pemeHus y4dyeOHOH 3anaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHusi, BEIOUpaTh Hanbosiee MOAXOMALIMHA C Y4ETOM CaMOCTOSTENBHO BbIIEIEHHBIX
KpPUTEPHEB).

ba3oBble HcciieqoBare/bCKUe 1eHCTBHS:

® HCIOJIB30BATh  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUSA,
(dbopMyaHpOBaTh BOMPOCHI, (PUKCHUPYIOLIHE TPOTUBOPEUYHUE, MPOOIEeMy, CAMOCTOSATEIEHO
yCTaHaBJIMBaTh UCKOMOE M JIaHHOE, ()OPMHUPOBATH TMIIOTE3Y, apryMEHTHPOBATh CBOIO
IIO3ULIMIO, MHEHUE;



MIPOBOJMTH IO CaMOCTOSITCIIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA 3KCICPHUMEHT,
HEOOJIBIIIOE HUCCIICIOBAHKE [0 YCTAHOBJICHHIO OCOOCHHOCTCH MaTeMaTHYECKOTrO
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITENIbHO  (popMynHpoBaTh  000OIIEHWS W  BBIBOABI IO  pe3yjbTaTaM
MPOBEIEHHOT0 HAOJIIOJICHUS, MCCJICJIOBAHUsA, OICHUBATH JIOCTOBEPHOCTH IOJYYCHHBIX
PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BHTHE IPOIECCa, a TAK)KE BBIIBUTATH MPEATIOIOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BBIOMpPATh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpAaTh (opMy MpeacTaBIeHUS UH(GOPMAIMU U WIIIOCTPUPOBATH pellaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM MO0 KPUTEPUSM, MPEUIOKEHHBIM YYUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENHHO.

KoMmyHuKkaTHBHBIC yHHBepcaabHbIe y4eOHbIe 1eHCTBHSA:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYXKICHUS B COOTBETCTBUH C YCIOBHSMHU W IIEITISIMH
OOIIeHHSI, SCHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy PEHICHHS 3aJadd, KOMMEHTHPOBATh
MOJTyYCHHBIN PE3yJIbTaT;

B XO7Ic 00CYXXICHHS 33aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAeMON TEMBbI, TPOOIEMBI,
perraeMoi 3a1auu, BHICKA3bIBATh HJIEH, HAIICJICHHBIE HAa TIOMCK PEIICHHUs, COMTOCTABIATh
CBOM CYXXJIEHUS C CYXJIEHUSMU JIPYTUX YUYACTHUKOB JUAora, 0OHaApYyKUBATh pa3ndue
U CXOJICTBO TMO3WIIMK, B KOPPEeKTHOH Qopme (opmyaupoBaTh pa3HOTIACHS, CBOU
BO3paKCHHUS,

MPEJICTaBIATh Pe3yIbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCICIOBAaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3ajad NPE3CHTALUU H
0COOEHHOCTEN ayAUTOPUH;

MOHUMATh ¥ UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U WHANBUAYAIbHON pabOTHI MPU
pelIeHnr yueOHBIX MaTEeMaTHYECKUX 33]1aY,

MPUHUMATD 1IeJIb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATh OPraHU3alii0 COBMECTHOMN
paboThI, pacmpenesiTh BUIbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U PE3yNIbTaT
paboTel, 000011aTh MHEHHSI HECKOIBKUX JTIOJEH;

y4acTBOBAaTh B TPYMIIOBBIX (popmMax paboThI (00CYXIeHUs, 0OOMEH MHCHHUSMH, MO3TOBBIC
IITYPMBI M IPYTHE), BHIIOJIHITH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBHS
C APYTUMU YJIEHAMU KOMAaHJbI, OIIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT
0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJACHCTBHS.

PeryisiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JAeiicTBUS
Camoopranu3anusi:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, alTOPUTM pelleHus 3agadd (WIM ero 4YacTh),
BbIOMpaTh CcHoco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN C YYETOM
HOBOH MH(OpMAIIH.
CaMOKOHTPOJIb, S)MOLMOHATbHBIH HHTEJLJIEKT:

® BIAJCTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOIIS Mpollecca M pe3yibTara pelieHus
MaTeMaTHUYECKOM 3a1auH;

® TIPEABUJECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NMPHU PEIICHUU 3a7a4yd, BHOCHUTH
KOPPEKTUBBI B AESITENLHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWIACHHBIX OIIHOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHHUBATh COOTBETCTBUE pPE3yJbTaTa JACATECIbHOCTH MOCTABJICHHOW IEIU U YCIOBHSM,
OOBSCHATH MPUUMHBI JOCTHXKCHUS WM HEJOCTUKEHHS 1IENIU, HAXOUTh OIUOKY, 1aBaTh
OLICHKY MTPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoHumy oOyuenus B S5 Kiacce oOyyaromuiicsi MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pe3yabTaTHhI:

Yucjia v BLIYMCIEHUS

[Tonnmarp ¥ MPaBUIBHO YNOTPEONISITh TEPMUHBI, CBSI3aHHBIE C HATYPaJbHBIMH YHCIaMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.

CpaBHMBaTh U yHOPSAA0YMUBATh HATypaldbHbIE UMCIA, CPABHUBATh B MPOCTEHUIINX CIy4asx
OOBIKHOBEHHBIE APOOH, TeCATUIHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPAUHATHOM (YMUCIOBOM) MpPSIMONM C COOTBETCTBYIOIIMM €
YHUCIIOM B U300paykaTh HATYPAIbHBIC YHMCIIA TOYKAMU HA KOOPJAUHATHOU (YMCIIOBON) TIPSIMOHA.

BrimonHaTe apudMeTndecKkue NEHCTBUS ¢ HATYypPAITbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH
JIpOOSIMH B POCTEHIITNX CITydasX.

BrINoaHATE IPOBEPKY, NPUKHUJIKY PE3YJIbTAaTa BEIYUCICHUN.

OKpyrJaTh HaTypaJIbHbIEC YUCIIA.

Penrenne TeKcTOBBIX 32124

Pemath TekcTOBBIE 3a7auK apUPMETHUECKUM CIIOCOOOM H C TIOMOIIBIO OpPTraHU30BaHHOTO
KOHEYHOT0 Tiepedopa BCeX BO3MOXKHBIX BapUAHTOB.

Pemiates 3amauu, coaepikaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUUHBI: CKOPOCTh, BPEMS,
paccrosiHue, 1IeHa, KOJIMYeCTBO, CTOMMOCTb.

Hcmonb30BaTh KpaTKue 3aliCH, CXEMBI, TAOJIUIBI, 0003HAYCHHUS ITPH PEIIICHUH 33]1a4.

[Tonp30BaThCsI OCHOBHBIMU €IMHHUIIAMHU HU3MEPEHUS: 1IEHbI, MaCcChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIpaXaTh OJJHU €AUHUIbI BEJIMUNHBI Yepe3 IpyTrue.

W3Bnekarb, aHanM3upoOBaTh, OLIEHWBATh MH(GOpPMAIMIO, MPEICTaBICHHYIO B Tabiuie, Ha
CTONOUYATON aMarpamMme, WHTEPIPETUPOBATH MPEACTABICHHBIE JaHHBIC, HCIONb30BATh JaHHBIC
[IpU PELLICHUH 3a/1a4.

Harusanas reomerpust

[Tonp30BaTbCcsi TE€OMETPUUYECKMMU TMOHATUSIMHU: TOYKa, NpsiMasi, OTPE30K, JIyd, YroJl,
MHOTOYTOJIbHUK, OKPY>XHOCTb, KPYT.

[IpuBoguTE TIpPUMEpPHI OOBEKTOB OKPYKAIOUIETO MHpPA, HUMEIOMUX (OpMY H3YUECHHBIX
reOMEeTPUUECKUX QUryp.



Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYK0 €  YIVIAaMU: BEpPIIMHA, CTOpPOHA, C
MHOT'OYTOJIbHUKAMHU: yIOJ, BEPIIMHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: paanycC, AUaMETp,
LEHTP.

N300paxaTh u3yueHHBbIE TeoMeTpuueckue (Urypbl Ha HEJIMHOBAHHOW WU KJIETYaTOM
OyMmare ¢ MOMOUIbIO UPKYJIS U JINHEHKH.

HaxomuTe IIMHBI OTPE3KOB HEMOCPEICTBCHHBIM H3MEPCHHEM C IMOMOLIBIO JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHOMU JJIMHBI, CTPOUTBH OKPYKHOCTB 33JJaHHOIO paguyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB NMPSIMOYTOJIbHUKA, KBaJpaTa ISl UX IOCTPOCHMS,
BBIUMCJICHMSI IUIOIAAN U IEPUMETPA.

Bbruncnare nepuMerp U miomaas KBajapara, npsMOyToJIbHUKA, (GUTYp, COCTaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHUCIe PUTYp, N300paKEHHBIX HA KJIeTYaToi Oymare.

[lonb30BaTbcsl OCHOBHBIMM METPUYECKMMHU €IMHULAMU WU3MEpPEHUs JJIMHBI, IJIOLIAAHN;
BbIpaXKaTh OJHU €IUHUIIbI BEJMUHHBI YEPE3 IpyTHeE.

PacnioznaBate mapasienenunesn, KyO, HCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo,
IpaHb, U3MEPEHNUs, HAXOAUTh U3MEPEHUS Mapajuleenumesaa, Kyoa.

Bbrancnare 00béM kyOa, mapanienenunena Mo 3aJaHHbBIM H3MEPEHHUsM, MOJIb30BaThCA
€IMHULIAMU U3MEPEeHus 00bEMa.

Pematps HecliokHBIE 3ajaud Ha M3MEPEHUE I'€OMETPUUYECKHUX BEIMYMH B NPAKTUYECKUX
CUTyaLUsIX.

K konmy oOydeHuss B 6 KkJacce OOyYaIOUIMIiCA MONYyYUT CIEAYIOIIKME NpPEIMETHBIC
pe3yJIbTaThl:

Yuciia ¥ BbIYHMCIEHUSA

3HaTh U OHUMAaTh TEPMUHBI, CBSI3aHHbBIE C PA3JIMYHBIMU BUJIaMHU YUCEN M CIOCOOAMU MX
3aIUCH, EPEXOAUTH (€CIIH ITO BO3MOXKHO) OT OJHOW (POPMBI 3aIIUCH YHCIIa K JPYTOil.

CpaBHMBaTh M YNOPAZOYMBATH LIEJble YHUCIA, OOBIKHOBEHHBIE U JECATHYHBIE JPOOH,
CpPaBHMBATh YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbImonHATe, coyeras yCTHble M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue IeHcTBUS C
HaTypaJbHBIMH W LEJIBIMH YHCJIaMH, OOBIKHOBEHHBIMH U  JECATUYHBIMH  JpPOOSMH,
HOJIOKUTENBHBIMU M OTPULIATEIBHBIMU YHCIIAMHU.

BbruncnsaTh 3Ha4eHMs YUCIIOBBIX BBIPAYKEHUH, BBHIIIOJIHATH IPUKHUIKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHUH, BBIIOJIHATh MpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHHH Ha OCHOBE CBOWCTB
apuMeTUIECKUX JCHCTBUM.

CoOoTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOIIMM €M YHCIOM U
n300paXkaTh YKcia TOUKaMU Ha KOOPAMHATHOM NMPSMOMN, HAXOAUTh MOYJIb YUCIIA.

CoOTHOCUTH TOUKH B IPSMOYT'OJIBHOM CUCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyrisTh LIeble YUCIIA U JeCATUYHbIE JPpOoOU, HAXOAUTh NPUOIMKESHUS YUCEIL.

YucioBble 1 OyKBeHHbIE BbIPAKEHHSA

[lonumarbs 1 ynorpeOsiTe TEPMUHBI, CBSI3aHHBIE C 3alMCbIO0 CTENIEHU YHUCIIA, HAXOAWUTbH
KBa/IpaT U Ky0 4ncia, BBIYUCIATH 3HAUEHUS YMCIIOBBIX BBIPAXKEHUM, COJIEPIKALNX CTEIIEHH.

[Tonb30BaThbes MpU3HAKAMH ACTUMOCTH, pacKialblBaTh HaTypalbHbIC YKCIA HA MPOCTHIE
MHOKHTEIH.

[Tonp30BaTbesa MacITaboOM, COCTaBIATh IPOIMOPLUU U OTHOILIEHHUS.



Hcnonp3oBate OYKBBI 111 0003HAUEHHS YUCEIT ITPH 3aIUCU MAaTEMAaTHUYECKUX BBIPAKEHHIH,
COCTaBJIATH OYKBEHHBIC BBIpaKEHUS U (HOPMYJIbI, HAXOIUTh 3HAYCHHUS OYKBEHHBIX BBIPAKEHHIA,
OCYILECTBIISISI HEOOXOIUMBIE TTOJACTAHOBKH U TIPE0OPa30BaHMUS.

Haxonute HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TeKCTOBBIX 3a1a4

Pemath MHOTOIIaroBeIe TEKCTOBBIE 3a/1a4K apU(PMETHIECKHM CIIOCOOOM.

Pemlate 3agaun, CBSI3aHHBIE C OTHOLICHHMEM, MPONOPLHUOHATIBHOCTBIO BEJIMYUH,
IPOLIEHTaMH, PEIIaTh TPU OCHOBHBIE 3a/1a4M HA JPOOU U IPOLEHTHI.

Pewiats 3amauu, coaepkaliue 3aBUCUMOCTH, CBS3bIBAIOIINE BEIIMUUHBL: CKOPOCTh, BpEMS,
paccrosiHue, IIeHa, KOJMYECTBO, CTOUMOCTb, MPOU3BOJAUTEIBHOCTb, BpeMs, 00BEM paboThl,
UCHONB3yd apupMeTUYecKHe JEHCTBHS, OLECHKY, MPHUKHIKY, IOJb30BAThCS EAMHUIIAMH
MU3MEPEHHS COOTBETCTBYIOINX BEIUYMH.

CocTaBnsiTh OyKBEHHBIE BBIPAKEHHS 110 YCIOBUIO 33J]a4H.

N3Bnekaty uHGOpMAIIHIO, TPEJACTABICHHYIO B TaONHIaX, Ha JTUHEWHOMN, CTOIOYATOW MIH
KpyroBOW AuarpaMMax, MHTEPIPETUPOBATh IPEICTABICHHBIE JaHHBIE, HCIIONb30BAaTh JaHHBIC
[P PELIEHUH 3a/1a4.

[IpencraBnsaTh HHPOPMAIUIO C TOMOIIBIO TAOJIHUIL, TUHEHHON U CTONOYATON qUarpamm.

Harasanast reomerpust

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHpPA, MUMEIOIMX (OpPMY H3YUEHHBIX
TE€OMETPUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PaBHBIX U CHMMETPUYHBIX
uryp.

N300paxaTh ¢ NOMONIbIO LUPKYJS, JHMHEWKH, TPAHCIOPTHpPAa HA HEJIMHOBAHHOM H
KJeT4aToil Oymare u3y4eHHblEe IUIOCKME TIeoMeTpuueckue (urypbl U KOHQUTrypaluw,
CUMMETpUYHbIE (PUTYPBHIL.

[Tonb30BaTbcst TrEOMETPUYECKUMH  TOHATUSMHU:  PaBEHCTBO  (QUIYp, CHMMETpHS,
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETPHUEN: OCb CUMMETPHUHM, LIEHTP CUMMETPHHU.

Haxonuth BENMYMHBI YIVIOB U3MEPEHHEM C IIOMOILIBIO TPAHCIOPTHUPA, CTPOUTH YIJIBI
3aJIaHHOM  BEJIMYUHBI, II0JIb30BaTbCS IIPU PELICHMHM 3a7a4 TIpajyCHOM MeEpOoH YIJIOB,
pacro3HaBaTh Ha YepTekKax OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIION YTJIbL.

BpruucnaTe JMHY JIOMaHOM, NEPUMETP MHOTOYTOJIBHUKA, II0Jb30BATHCS E€AMHULAMU
W3MEPEHUS JJIMHBI, BBIPAXKaTh OJTHU €IMHULIBI U3MEPEHHUs JUTMHBI Yepe3 ApyrHe.

Haxonuts, ncnonp3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEKY IBYMS TOUKAMH, OT
TOYKH J0 MPSIMOM, IJIMHY MYTH Ha KBAJAPATHON CETKE.

Boruncnare miomaap QGUryp, COCTaBICHHBIX M3 MPSIMOYTOJBHUKOB, HCIIOJIb30BATh
pa3OueHne Ha NPSAMOYTOJbHHMKM, Ha paBHbIE (PUIYpHI, JOCTpaWBaHUE OO MPSIMOYTOJbHHKA,
II0JIb30BATbCS OCHOBHBIMM E€AMHMIIAMHU HM3MEPEHMs IUIOLIA/IM, BBIpaXKaTb OJHU EIUHUIIBI
HM3MEPEHUS IUIOLAAU Yepes3 Ipyrue.

PacriozHaBaTh Ha MOAENAX M M300paKEHUSX MUPAMHIy, KOHYC, HWJIMHJIpP, UCIIOIb30BaTh
TEPMHHOJIOTHIO: BEPILIMHA, peOpo, paHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxaTh Ha KJIeTYaTON Oymare MpsSMOYTOJIBHBIN MapajuieJIenume].

Boruncnsate 00bEM NpAMOYTOJIBHOTO Mapajieienurnena, Kyoa, mojab30BaThCsi OCHOBHBIMU
eMHUIIAMU U3MEPEHHS 00bEMa;

Pemiate HecoxkHbIE 33]Ja4M HA HAXOKIEHHE T€OMETPUUYECKUX BEJIMYMH B MPAKTUYECKHUX
CUTyalusX.



IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

5 KVIACC
Kon . "
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUS] OCHOBHOI 00pa3oBaTeIbHOM
gs:;;:::::lom NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 UYuca 1 BBIYUCIICHUS
11 [lonumatb W T[paBWIBHO yHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE
’ HATypaJbHBIMU YHCIaMH, OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMHU
12 CpaBHuBaTh U yHOpSAOYMBATH HAaTypaJbHbIE YMHCIA, CpPAaBHUBATh H
’ POCTEHUIINX CIy4asiX OOBIKHOBEHHbIE IPOOH, IECATHYHBIE IPOOH
CooTHOCHTh TOYKY Ha KOOPJAMHATHOM (YUCIIOBOM) TIpsAMOM  d
1.3 COOTBETCTBYIOIIUM € 4YHCIOM UM H300pa)kaTb HaTypaJibHbIE YHCIIY
TOYKaMH Ha KOOPJMHATHOM (UHCIIOBOM) MpsMoi
14 BoinonusaTe apudmMernyeckue OEHCTBUS C HATYpPaJIbHBIMU YHUCIAMHU, (
) OOBIKHOBEHHBIMU JAPOOSMHU B MIPOCTEHIINX CITydasx
1.5 BbINOIHATE IPOBEPKY, IPUKUJIKY PE3YJIbTaTa BEIYUCICHUN
1.6 OKpyIJIATh HATYpaJIbHBIEC YUCIIA
2 PemreHne TeKCTOBBIX 3324
)1 Pemare TekcToBble 3ajauM apU(PMETHUYECKUM CIIOCOOOM M C MOMOIIbKY
) OpPraHU30BaHHOI0 KOHEYHOTo Nepedopa BceX BO3MOKHBIX BAPHAHTOB
29 Pematp 3amauun, conepikaiiye 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUYHUHBI
’ CKOPOCTb, BpEMsl, pacCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTh
)3 Hcnonb30BaTh KpaTKUE 3allUCH, CXEMbl, TaOJIMIbI, O0O3HAYEeHHUs IpH
' peleHny 3a1a4
ITonp30BaTbcs OCHOBHBIMM €AWHHLIIAMHA HM3MEPEHHSA: LEHBI, MAacChl
24 pacCTOsIHUSA, BPEMEHH, CKOPOCTH, BBIpaXkaTb OJHU C€IMHULBI BEJINYHMHE)
qyepes Ipyrue
W3Bnekarb, aHaNM3UpOBaTh, OLIEHUBATh HH(OPMALIHIO, ITPEICTABICHHYIO B
2.5 Tabnuue, Ha cTojouaToi Iuarpamme, HMHTEPIPETUPOBATH
IIPEJICTAaBICHHBIE aHHBIC, NCIIOJIb30BaTh JAHHBIC IPU PEHICHUM 3a1a4
3 Harnsnnas reomerpust
31 ITosnp30BaTbCAd TEOMETPUYECKUMHU MOHATUSAMU: TOYKA, MpsMas, OTPE30K
] JIy4, YIOJl, MHOTOYT'OJIBHUK, OKPYXKHOCTb, KPYT
39 [IpuBoauTE npuMeEpbl 0OBEKTOB OKPYXKAIOIIET0 MUpPA, UMEIOLINX (OpMY
' M3YYEHHBIX F€OMETPUUECKUX PUTYD
Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMU: BEpIIMHA CTOPOHA]
33 C MHOIOYroJbHMKaMHU: yToJI, BEpIIMHA, CTOPOHA, JWaroHaib; (

OKpPY’KHOCTBIO: pajinyc, TUaMeTp, LICHTP




34

N300paxaTh M3ydeHHbIE TeoMeTpuyecKue (pUrypbl Ha HEJIMHOBAHHOW U
KJIETYaTOM OyMare ¢ mMOMOIIBIO IUPKYJIS ¥ JIMHEHKH

3.5

Haxomuts JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C ITOMOILBI]
JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI;, CTPOUTH OKPY’KHOCTH
3aJIaHHOTO pajuyca

3.6

Hcnonp3oBaTh cBOMCTBA CTOPOH U YIJIOB IIPAMOYTOJIbHUKA, KBaJApaTa IJI
HX NOCTPOCHHS, BBIYHUCJICHUS IIJIOMIAIN U IICPHUMETPA

3.7

Boruncnsate mepuMeTp M IUIOMIA[b KBajJpara, NpSMOYTOJIbHUKA, (QUTYpP
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YuCie QUryp, n300paxEHHbIN
Ha KJeTyaToil Oymare

3.8

Ilonp30BaTbCI OCHOBHBIMH MCTPUUCCKUMU CIUHULAMU HU3MCECPCHUA
JJIMHBI, TUNIOMAAW,; BEIPpAKaTh OAHU CAWHUIBI BEJIMYWHBI YCPE3 APYTUC

3.9

PacmiosnaBate mapamnenenumnen, KyO, HCIOIB30BaTh TEPMUHOJIOTHIO
BeplIMHA, pebpo, TIpaHb, M3MEPEHUsS;  HAXOOUTh  H3MEpeHUs|
napajuiesienunena, Kyoa

3.10

Boruncnsate 00bEM kyOa, mapanienenurnena Mo 3aJaHHBIM HU3MEPEHHUSIM
N0JIL30BAThHCS €AMHUIIAMU U3MEpEeHHs 00bEMa

3.11

Pemrate Heca0XKHBIC 3aaa4u Ha HU3MEPCHHUEC I'COMCTPUUCCKHUX BCIWYMH B

IMPAKTUYCCKUX CUTYyalUuAX

6 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUus

1

Yucia U BLIYMCIIEHUA

1.1

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUIAMH YHCEJ)
U crocobaMM HMX 3alKCH, NEPEeXOauTh (€cIu 3TO BO3ZMOXKHO) OT OJHON
(dbopMBI 3amKcH YUCHa K Jpyroi

1.2

CpaBHI/IBaTI) n  ynopsaaoduBaTtb LCJIBIC YHCIIA, OOLIKHOBEHHBIE 1
JACCATUYHBIC )IpO6I/I, CpaBHHMBATHb YHCJia OJHOTI'O U Pa3HbIX 3HAKOB

1.3

BLIHOHHHTB, coycras YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI
apI/I(I)MeTI/I‘-IeCKI/Ie I[eﬁCTBHH C HaTypaJbHbIMW H M[CJIIBLIMU YHUCIIaMH
OOBIKHOBEHHBIMH U JACCATUYHBIMU HpO6SIMI/I, IIOJIOKHUTCIIbHBIMU 1
OTPULATCIIBHBIMU Y CJIaMU

1.4

BbIYnCIATE 3HAUYEHHS YHUCIOBBIX BBIPAXKEHUH, BBINOJIHATH IPUKUAKY W
OLIGHKY pe3yJibTaTa BbIUYMCIECHUH, BBINOJIHATE MpeoOpa3oBaHus
YHCIIOBBIX BBIPAKEHUH HA OCHOBE CBOWMCTB apU(METHYECKHUX JTCHCTBHM

1.5

OKpyryaTh 1eNIble YHuciia W JACCATHYHBIC JpOoOH, HAXOIUTH
MPUOJIMKEHUS YHCeT

1.6

COOTHOCUTH TOUYKY Ha KOOPJIMHATHON MPSIMON C COOTBETCTBYIOIIUM €M




YUCIIOM M H300pa)kaTh 4YKcia TOYKaMHU Ha KOOPAMHATHOM MpsSMOii,
HAXOIUTh MOAYJIb YUCIIA

1.7

CooTHOCUTH TOYKY B HpPSIMOYTOJIBHOM CHCTEME KOOpPAMHAT (g
KOOpPAMHATAMH 3TOM TOUYKH

1.8

OprrJ’IHTB OCJIbIC qucia n JCCATUYHBIC I[pO6I/I, HaxXOaUuTH
HpI/I6J'II/I)KCHI/I$I YHUCCII

YucnoBble 1 OYKBEHHBIE BHIPAKEHUS

2.1

[Tonnmathe U ynoTpeOnsTh TEPMHHBI, CBS3aHHBIE C 3aIllUCHIO CTENCHN
qrclia, HAXOUTh KBAJIpaT U KyO YMCIIa, BEIUUCIATH 3HAUCHHUS YHCIIOBBIX
BBIPKEHHI, COJEPKAIUX CTEICHU

2.2

ITonw30BaThCs IIpu3HakaMu AOCIUMOCTH, pacCKJIaAblBaTh HaTypaJlbHBI]
YuClia Ha MPOCTbIC MHOXHUTCIIN

2.3

[Tonp30BaThCst MacmITabOM, COCTABIISATH MPOITOPIIUH U OTHOLICHHUS

24

Hcnonb3oBate OykBbl JUIsi  00O3HAueHHWsI 4YMCEN TpU  3alllCh
MaTeMaTHYECKUX BBIPAKEHUH, COCTaBIATh OYKBEHHBIC BBIPAKCHHS W
(dbopMyIIbl, HAXOAUTH 3HAUE€HUS] OYKBEHHBIX BBIPAKEHUH

2.5

HaxoauTh HeM3BECTHBI KOMIOHEHT PAaBEHCTBA

Pemenne TeKCTOBBIX 3a71a4

3.1

Pemath ~ MHOTOIIAroBele  TEKCTOBBIC  3a7aud  apu(DMETHUCCKUM
CII0c000M

3.2

Pemate 3agaun, CBsI3aHHBIE C OTHOLIEHUEM, MPONOPLUOHAIBHOCTHE]
BEJIMYMH, MPOLEHTaMH, peulaTb TPU OCHOBHBIE 3aJjaud Ha JIpoOU I
IIPOLICHTHI

3.3

Pemate 3amauu, coaep:kaliue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIMYHUHBI
CKOpOCTb, BpPEMs, PpACCTOSHHME, LIEHY, KOJIUYECTBO, CTOUMOCTh
IIPOU3BOAUTEIIBHOCTD, BpeMs, 00béM  paboTHI, HCIIOJIb3Y5)
apu@meTnyeckue JEHCTBUS, OLEHKY, MPUKUAKY; I0JIb30BaThCS
€JUHULIAMU U3MEPEHNS COOTBETCTBYIOIIMX BEIUYUH

3.4

CocTaBIsITh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 331a4H

3.5

N3Bnekats mHpOpMAIMIO, MPEACTABICHHYIO B TaOJIMIAX, HA JIMHEHHOM
cTonO4aTod  WIM  KpyroBod  JIuarpamMmax,  HMHTEpPIpPETHPOBATH
NpeCTaBICHHbIC TaHHbIE, UCTIOJIL30BaTh JAHHBIC MPH PEIICHUU 33134

3.6

[IpeacraBnsate wHGOPMAIMIO C TIOMOIIBIO TaOJUI, JHUHEHHOH W
CTONOYaTON quarpamm

Harnsanas TCOMCTPUA

4.1

[IpuBoauTh mpUMEpbl OOBEKTOB OKPYXKAIOUIETO MHUpPA, HMEIOIINX
bopMy H3YYEHHBIX TE€OMETPUYECKUX IUIOCKUX U TMPOCTPAHCTBEHHBIN
buryp, npuMepsl paBHBIX 1 CHMMETPUYHBIX (QUTYP

4.2

N300paxaTb C MOMOUIbIO LHUPKYJS, JUHEHKH, TpaHCIOPTHpa HAY
HEJIMHOBAaHHOM M KjieTyaTod  Oymare  M3y4eHHble  IUIOCKHUG

reoMeTpuueckre GUrypsl 1 KOHQUTYpaAIUU, CAMMETPUYHBIC (DUTYPBI




4.3

[Tonb30BaThCs TE€OMETPUYECKUMHU IOHSATUSIMU: PABEHCTBO (uryp
CUMMETpHUS; UCIIOJIB30BAaTh TEPMUHOJIOTHIO, CB3AHHYIO C CUMMETpUEHN
OCb CUMMETPHUH, LICHTP CUMMETPUHU

4.4

Haxonutb BeNMUYUHBI YIIIOB U3MEPEHHEM C MOMOUIBI0 TPAHCIIOPTHPA
CTPOUTH YTJIbl 33JJAaHHOMN BEJIIMUYMHBI, MTOJIb30BATHCS TP PEIICHUH 33]1a49
rpagyCHOl MEpOW YTJIOB, pPacCliO3HaBaTh HA YEPTEkKAX OCTPHIH, MPAMOI
pa3BEPHYTHIN U TYNOM YIiIbl

4.5

Beluucnate  IMHY — JIOMAaHOW, — IEPUMETP  MHOIOYI'OJIbBHMKA
IIOJIB30BaTbCAd  €AVMHULAMU M3MEpPEHUs JUIMHBI, BbIpaXkaTb OJHN
€JIMHUILIbI U3MEPEHUS JUIMHBI YEPE3 APYTHE

4.6

HaXOI[I/ITL, HCIIOJIb3YyA ‘{CpTé)KHBIe HHCTPYMCHTBI, paCCTOAHUA: MCIKIY
ABYMs TOYKaMH, OT TOYKH OO HpHMOfI, MJIMHY IIYTH Ha KBaﬂpaTHOﬁ
CCTKC

4.7

Boruncnsate miomanb QUryp, COCTaBIE€HHBIX U3 MPSMOYTOJBHUKOB
UCIIONIb30BaTh pa30MeHHe Ha TNPSIMOYTOJIbHUKH, HAa pPaBHbIE (UTYPHI
JOCTpaBaHUE [0 MPSMOYTOJbHUKA, TOJb30BAaThCS OCHOBHBIMU
€UHULAMUA WM3MEpPEHHUs IUIONIaJM, BBIPAXKaTh OJHU  €IUHULIB
M3MEPEHMUs IIIONIAIN Yepe3 Apyrue

4.8

PacriozHaBaTh Ha MOJEISIX M H300paXKEHUSIX NHUPaMUIY, KOHYC
HWIMHIpP, WCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb
OCHOBaHHUE, pa3BEPTKa

4.9

N306paxaTh Ha KJeT4aToil Oymare NpsiMOYTOJIbHBIN Mapaienenumnes]

4.10

Bbuucnarte  00bEM  MPSMOYTOJBHOTO — MapajieNenunesna, Kyoa
M0JIb30BATHCSl OCHOBHBIMM €MHUIIAMH U3MEpEHUs: 00bEMa

4.11

Pemrate HeclmoxHEIC 3aa4i Ha HaXOXICHHUEC IT'COMCTPUUCCKHUX BCIIUYUH
B IIPAKTUYCCKHUX CUTYyalUAX




TEMATHYECKOE IINTAHUPOBAHHUE
S KJIACC

KonTpoJibHblie
padoThI

HauMenoBauue KoandecTBO 4acoB
Ne
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n/n
NPOrpaMMblI
Bcero
HatypanbHble uncna.
HerictBus ¢ 43
HaTypaJIbHBIMU YU CIIAMU
Harnsanas reomerpusi. 12
JInHnu Ha MII0CKOCTH
OOBIKHOBEHHBIC IPOOH 48
Harnsanas reomerpus. 10
MHOroyrojapHUKN
JlecsaTuaHbIe APOOH 38
Harnsaanas reomerpust.
Tena u ¢purypsi B 9
IIPOCTPAHCTBE
IToBTOpEeHUE U 10
00o61ieHne
OBIIEE KOJIMYECTBO 170

YACOB I10 [TPOTPAMME

JuexTpoHHbIe (LU pOBbBIEL)
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce

bu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce

Bu6nuoreka [JOK
https://m.edsoo.ru/7f4131ce



6 KJIACC

n/n

10

HaumeHnoBanue
pa3aesioB u TeM
MPOrpamMMbI

Harypanbnsle uncia

Harnsannas reomerpus.
[IpsimMble HA TUIOCKOCTH

Hpobu

Harnsannas reometpus.
Cummerpus

Bripaxenus ¢ OykBamu

Harnsanas reomerpus.
Durypsl Ha INIOCKOCTU

IlonoxurenbHbIE U
OTpULATCIIBHBIC YUCIIa

IIpencraBnenue
JAHHBIX

Harnsanas reomerpus.
@urypsl B
IIPOCTPAHCTBE

IToBTOpEHwME,
000011IEHNE,
CUucTeMaTru3sanus

OBILEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

Bcero

30

32

14

40

20

170

KoanyecTBo 4acoB

KonTpoJsbHbIe
padoThI

DJIeKTpOHHBIE (HM(ppPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bubnuorexa [JOK
https://m.edsoo.ru/7f414736
bubmuorexa [JOK
https://m.edsoo.ru/7f414736
bubmuorexa [JOK
https://m.edsoo.ru/71414736
bubmorexa [JOK
https://m.edsoo.ru/7f414736
bubmmorexa [JOK
https://m.edsoo.ru/71f414736

bubmnorexa [JOK
https://m.edsoo.ru/71f414736

bubmuorexa [JOK
https://m.edsoo.ru/71414736

bubmuorexa [JOK
https://m.edsoo.ru/71f414736

bubmuorexa [JOK
https://m.edsoo.ru/71414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736



