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[MOSAACHUTEJIbHA S 3ATTUCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA « MATEMATUKA»

Pabouast mporpaMma CocTaBjieHa Ha OCHOBE:

e depgepanbHOro 3akoHa 0T 29 jekabpsi 2012  rtoma  Ne 273 «O6 obpa3zoBaHUU
B Poccurickori ®efepanum»;

e ®efepanbHOrO TOCYZAPCTBEHHOrO 00pa3oBaTe/lbHOTO CTaH/apTa OCHOBHOrO 001iero
obpasoBanmsi. YTBepkaeH Ilpwka3zom MuHKCTepcTBa TIpoCBeleHNsT PoCCHIiCKON
®epgepauuu ot 31 mas 2021 r. Ne 287.

o TlpumepHOl OCHOBHOM 00Opa30BaTe/IbHOW MPOTPAMMbI OCHOBHOTO 0011[er0 0Opa3oBaHus
(omobpena perieHreM ®efiepaabHOTO yueOHO-MeTOAUYECKOro 00beJuHeHus TI0 0b1eMy
obpaszoBanmto, mpotokon 1\22 ot 18.03.2022).

o KoHuenius pa3BuTHsi MaTeMaTHuecKoro obpa3oBanusi B Poccuiickoiit defeparyu.

B osnoxy umudpoBoit TpaHchopmauyyd Bcex cdep ueoBeueckol JesiTe/IbHOCTU
HEBO3MOXXHO CTaTb 00pa30BaHHBIM COBpeMEeHHBIM YesioBeKOM Oe3 0a30BOM MareMaThyecKou
MOATOTOBKA. Y)>Ke B IIKOJIe MaTeMaTWKa CJIY)KUT OTOPHBIM TIPeJMeTOM [isi HM3y4eHUs
CMeKHBIX TUCLIUIIIVH, a TI0C/Ie 1IKOJIbl peayibHOM HeoOX0IUMOCTBI0 CTAHOBUTCSI HETIpepPbIBHOE
obpa3oBaHue, uto TpebyeT MoHOIIeHHOW 6a30BoM 001]e00pa30BaTe/IbHOM MMOATOTOBKH, B TOM
YKc/e U MaTeMaTUueckoil. OTo 00yC/IOB/IEHO TeM, UTO B Hallld JJHU PacTET UKCIIo TIpodeccui,
CBSI3aHHBIX C HEIOCPeCTBEHHbIM INPUMeHeHHWeM MaTeMaTHKW: W B cdepe SKOHOMHKU, U B
Ou3Hece, U B TEXHOJIOTMUECKUX 00/IaCTsIX, U aXke B TyMaHUTapHbIX chepax. Takum obpa3om,
KPYyT IIKOJBbHUKOB, [l KOTOPBIX MaTeMaTHKa MOXKeT CTaThb 3HAYMMBbIM I[IpeJMEeTOM,
pacCIIUpsIeTCs.

[lpakTHueckasi TIOJIE3HOCTh MaTeMaTHK{A O0yC/IOBjleHa TeM, 4YTO €€ TIpeiMeTOM
SBJISIFOTCS  yHJlAMeHTa/lbHble CTPYKTYPbl HaIllero Mupa: TMPOCTPAHCTBeHHble (GOpPMBI U
KOJIMUeCTBeHHbIe OTHOILEHUsSI OT TIPOCTENIIINX, YCBAaUBaeMbIX B HEITOCPeZCTBEHHOM OITbITe, [0
JIOCTaTOUHO CJIOKHBIX, HEOOXOJUMBIX [Jisi Pa3BUTHs HAayuHBbIX W TIPUK/IAAHBIX ujeil. be3s
KOHKDETHBIX MaTeMaTWUeCKUX 3HAaHUM 3aTpy/iHEeHO TIOHMMaHWe TPUHIWIIOB YCTPOMCTBA M
WCTIONb30BaHUsI COBDEMEHHON TeXHWKW, BOCIIDUSTHE W WHTepripeTalusi pa3HoobOpa3Hoi
COLMAbHOW, SKOHOMUYECKOM, TIOMTHUeCKoi nHpopMaru, ManodddeKkTuBHa MOBCeHEBHAs
TIpaKTHyecKasl /lesiTe/IbHOCTb. KaX/joMy ue/ioBeKy B CBOed KM3HM TPUXOJUTCS BBITIOHATh
pacuéTel W COCTAaB/JSATb AATOPUTMBI, HAXOAWUTh W TIPUMEHATh (OPMYynbl, BaJEeTh
TNpaKTUYeCKUMH NIPUEMaMU TeOMeTPUUeCKUX M3MepeHUI U TTIOCTPOeHUH, UNTaTh MHPOPMaLHIO,
Npe/ICTaB/IeHHYI0 B Buje Ta0OmWI, [guarpaMM ¥ rpaduKoOB, JXUTh B  YCJIOBHUSX
Heoripe/ie/IEHHOCTU Y TIOHUMAaTh BePOSITHOCTHBINM XapaKTep C/IyuaiiHbIX COOBITHIA.

OJHOBpPeMeHHO C pacimupeHreM cdep TMpUMeHeHUs] MaTeMaTUKU B COBPEMEHHOM
obmiectBe Bcé 0Oosee BaKHBIM ~ CTAHOBUTCSI MaTeMaTUUeCKWM  CTW/Ib  MBILIEHUS,
TIPOSIBJISTFOIL{MICS] B OTIpe/ieIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3yueHusi MaTeMaTUKA
B apceHas MPUEMOB M METO/IOB MBILIEHUsS] UeioBeKa eCTeCTBeHHbIM 00pa30M BK/IHOUAOTCS
VHYKUUS U JefyKiusi, 0000IeHre 1 KOHKpeTH3alysi, aHa/IM3 U CHHTe3, KjacCUpUKALUs U
cucremaTu3alusi, abcrparupoBadue U aHasmorus. O6beKThl MaTeMaTHYeCKUX YMO3aK/THOUeHHH,
npaBW/a WX KOHCTPYMPOBaHWS  PACKPHIBAIOT MeXaHW3M JIOTUUECKHX TIOCTPOeHHH,
CrIoCcOOCTBYIOT BhIpaboTKe yMeHUs (hOpMY/IMPOBaTh, 0O0OCHOBBIBATH U J0KAa3bIBaTh CYXKAEHUs,
TeM CaMbIM Pa3BUBAIOT JIOTUUECKOe MbIlIIeHre. BeyIas po/ib MPUHA/IIE)KUT MaTeMaTHKe U B
¢bopMHpOBaHMY  AJTOPUTMUUECKON KOMIIOHEHThl MBILIIEHUS] ¥ BOCIIUTAaHUM  yMeHUH
JIeliCTBOBaTh T0 33JJaHHBIM a/JTOPUTMaM, COBEpIIEeHCTBOBATh M3BECTHbIE W KOHCTPYMPOBATh
HOBble. B ripoljecce peleHust 3ajad — OCHOBOM yueOHOUN [esiTeTbHOCTH Ha ypOKax
MaTeMaTHUKU — Pa3BHUBAIOTCS TAK)Ke TBOpUECKast ¥ MPUK/IafHasi CTOPOHBI MBIIIIEHHSI.

OOyueHre MaTeMaTHKe [JaéT BO3MOXXHOCTb pa3BMBaTh Yy OOyYarILUXCs TOYHYIO,
paliOHa/IbHYI0 YU WH(OPMATHUBHYIO peub, yMeHHe OTOMpaTh Haubosiee TOAXOZSIIHE
sI3bIKOBBIE, CUMBOJIMUECKHe, rpadrueckrie cpe/iCTBa JJisi BbIDAXKEHUsI CY>KJeHUN U HarJisiiHOTO
VX TIpe/ICTaB/IeHHSI.




Heo6x0auMbIM KOMITOHEHTOM 00111e#i Ky/IbTyphbl B COBDEMEHHOM TOJIKOBAaHHUH SIBIISIETCS
o0I11lee 3HAKOMCTBO C MeTOZaMH TIO3HaHUsI [1eHiCTBUTENIbHOCTH, Tpe/iCTaB/ieHre O TpeiiMeTe U
MeTO/lax MaTeMaTHKH, UX OTJIMYUU OT MeTOZ0B IPYIMX eCTeCTBeHHBIX U T'yMaHUTapHbIX Hayk,
006 0cobeHHOCTSIX TIPUMEHEeHWsi MaTeMaTWKU [/l pellleHus] Hay4HbIX W TIPUK/IaHBIX 3a7iau.
Takum 06pa3oM, MaTemMaThyeckoe oOpa3oBaHWe BHOCUT CBOM BKJaZi B (hOpMHUpOBaHUE 00IIei
KYJ/IbTYPBbI UesloBeKa.

M3yueHne MaTeMaTWK{ TaKKe CIIOCOOCTBYeT 3CTETUYECKOMY BOCITMTAHHUIO Ue/IOBEKa,
MOHMMAaHHI0 KpacoTbl W  U3fIeCTBA MaTeMaTUYeCKHUX PpacCy’K[eHWM, BOCIIPUSITHIO
reoMeTpuueckux ()opM, yCBOEHUIO U/le CHMMETPHH.

OEJIN 1 OCOBEHHOCTUN N3YYEHNA YYEBHOI'O ITPEAIMETA
«MATEMATUKA». 5—9 KITACCBI
[TpropuTeTHBIMY 1ie/IIMU 00yUeHus1 MaTeMaTHKe B 5—9 Kjlaccax siB/ISIFOTCS:

e (¢opmHpOoBaHMe LIeHTPaJbHbIX MaTeMaTUYeCKUX TMOHATUNA (UUC/Io, BeIUuMHa,
reomeTrpuueckasi ¢urypa, repeMeHHasi, BepPOSITHOCTb, (DYyHKIMsI), obecrieurBaroInX
NpeeMCTBEHHOCTb 1%} NepCIIeKTUBHOCTh MaTeMaTh4eCcKoro obpa3oBaHust
00yyYaroInXCs;

e Tmo/BefieHre 00yUarOLMXCs Ha ZOCTYITHOM JJisl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTUKU W OKpY’Karolllero Mupa, NMOHMMaHWe MaTeMaTWKM KaK YacTd o0iei
KYJ/IbTYDPbI Ye/I0OBeueCTBa;

e pa3BUTHE WHTE/IEKTyaJlbHIX U  TBOPUECKHWX CriocobHocTelt  0OydJarouuxcs,
T03HaBaTeJbHOM aKTUBHOCTH, MCC/Ie[0BaTe/IbCKUX YMEHUH, KPUTUYHOCTH MBILLIJIEHNS],
HHTepeca K U3yUeHHUI0 MaTeMaTUKU;

e ¢opmupoBaHre  (PYHKLMOHAIbHOM  MaTemMaTHyeCKOM  TpPaMOTHOCTH:  yMeHUs
pacrio3HaBaTh IMPOSIBJIEHUS] MaTeMaTUYeCKUX TOHSTUM, 00beKTOB M 3aKOHOMEPHOCTel
B peasibHbIX >KU3HEHHBIX CUTyaLUsiX W TPU U3YUYeHWH JIPYTHUX y4ueOHBIX TpeJMeToB,
MpOsIB/IEHUS] 3aBUCHMOCTEM M 3aKOHOMepHOCTeHd, (hOpMy/IMpoBaTb MX Ha S3bIKe
MareMaTMKM W CO37laBaTb MaTeMaTH4yeckKue MOJe/M, TIPUMEHSITb OCBOEHHBIU
MaTeMaTUuecKWi annapaT [Jig peLleHus TPaKTUKO-OPUEHTHPOBAHHBIX 3ajady,
WHTepIIPeTUPOBaTh U OL|eHUBATh [10/TyUeHHbIe pe3y/IbTaThbl.

OcCHOBHBIE JIMHUU COJEep)KaHWs Kypca MaTemMaTMKU B 5—9 kiaccax: «Ywucma u
BBIUMC/IeHUs», «Asredpa» («Asrebpanueckrie BbIDa)KeHHs», «YPaBHEHHS M HEPaBEHCTBa»),
«®PyHkun», «['eometpusi» («['eomeTpuueckue (Urypel M HUX CBOWCTBa», «lI3mepeHue
reOMeTpUYeCKUX BeJNUYMH»), «BeposiTHOCT, M CTaTUCTHUKa». [laHHble JIMHUWA pa3BUBaIOTCS
TnapasienbHO, KaXk/lasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OZJHAKO He He3aBHCHMO OJjHa
OT Jpyrod, a B TeCHOM KOHTaKTe W B3auMojeilcTBuH. Kpome 3Toro, ux oObeguHseT
JIoTUYecKasi COCTaBJIsAIOLasl, TPaJULMOHHO TPUCYyLlas MaTeMaTHMKe W IPOHU3bIBAOIas BCe
MaTeMaTHuecKue Kypchbl U cofepkaresbHble avHHU. CdopmynrpoBaHHoe B DefiepaibHOM
rocyzlapcTBeHHOM oOpa3oBaTe/bHOM CTaH/lapTe OCHOBHOTrO 061jero obpasoBaHus TpeboBaHue
«yMeTb OIlepUpOBaTh MOHATUAMU: ONpeje/ieHne, akCuoMa, Teopema, J0Ka3aTe/lbCTBO; YMeHue
pacrio3HaBaTb UCTHMHHbIE U JIOKHbIE BbICKAa3bIBaHWs], NIPUBOAUTL NIPUMEPHI U KOHTPIIPYMepHI,
CTPOUTH BBICKA3bIBAHWS W OTPULIAHMS BBICKAa3blBaHWKW» OTHOCUTCA KO BCeM KypcaM, a
¢dbopmHpoBaHKe JIOTHYeCKUX YMEeHWM pacripejie/isieTcsi TI0 BCeM rojaM o0OydeHHsi HAa YDPOBHe
OCHOBHOTO 00111ero 06pa3oBaHusl.

Cogeprkanve 0bpa3oBaHMsl, COOTBETCTBYIOLee TMpeJMETHbIM pe3y/jbTaTaM OCBOEHUS
[TpumepHOi1 paboueil MporpamMMel, pacrpesieIéHHBIM TI0 To/laM 00y4eHHs], CTPyKTYPHUPOBAHO
TaKUM 00pa3oMm, uToObl KO BCEM OCHOBHBIM, TPHHIMITMANbLHBIM BOIPOCaM OO0ydYaroluecs
oOparjanch HEOZHOKPATHO, YTOOBI OBJaJileHHe MaTeMaTWUYeCKHMH TOHSATUSMH U HaBbIKaMU
OCYILIeCTB/ISIOCh ~ 10C/e/j0BaTe/lbHO M TIOCTyNaTenbHO, C COOMo/ieHreM — MpHUHLUIIA
NPeeMCTBEHHOCTH, a HOBBble 3HAHHWS BK/IIOYAIUCh B OOIIyI0 CHUCTEMy MaTeMaTU4YeCKHX
Tipe/icTaB/eHni 00y4JaroIUXCsi, pPaclvpsisi U yrayosisisi eé, 0bpa3ysi MPoYHble MHO)KeCTBEHHbIe
CBSA3U.

MECTO YUEBHOI'O [TIPEAMETA «MATEMATUKA» B YUEEFHOM IIVTAHE



B cootBerctBuM ¢ defepanbHBIM TOCY/JapCTBEHHBIM 00pa3oBaTelbHbIM CTaH/apTOM
OCHOBHOTO 0011jero 06pa3oBaHUsi MaTeMaTHKa sIB/sieTcsi 00s13aTe/IbHbIM TTPeJMeTOM Ha JJAHHOM
ypoBHe o0OpasoBaHus. B 5—9 kmaccax yueOHbIA npegmer «MaTeMaTWKa» TPaJULIMOHHO
M3yuaeTcs B paMKax CIeJyoLuX yueOHbIX KypcoB: B 5—6 Kjlaccax — Kypca «MaremaTuka»,
B 7—9 Kjmaccax — KypcoB «AsreOpa» (BKIOYasi 3/1eMEHTbI CTAaTUCTUKH W TEOPUU
BeposiTHOCTe) U «['eomeTpusi». HacTosiieii nporpaMMol BBOJWTCS CAMOCTOSITeTbHBIN
yueOHbII Kypc «BeposTHOCTh M CTaTUCTHKAY.

Hacrosiieii mporpamMMoil mpejycMaTpUBaeTcsl BbiJesieHMe B y4yeOHOM IilaHe Ha
M3yueHre MaTeMaTHKH B 5—6 Kyaccax 5 yueOHBIX YacOB B HEZIEIFO B TeUeHHe KaXKAOTo roja
o0yueHusi, B 7—9 Kaccax 6 yueOHBIX UacOB B HeZleJil0 B TeueHHe KaKZOro roja obyueHwus,
Bcero 952 y4yeOHBIX yaca.

Tematnyeckoe TM7IaHMPOBaHWe YyueOHBIX KypCOB W peKOMeHJyemoe pacripefiesieHre
yueOHOT0 BpeMeHH /ISl U3yUeHUs OT/IeIbHbIX TeM, Tpe/JIOKeHHbIe B HAaCTOSIIel mporpaMme,
Ha/I0 pacCMaTpYBaTh Kak NIpUMepHble OPUEHTHUPHI B IOMOIIb COCTaBUTE/TF0 aBTOPCKOM paboueit
TIPOTPaMMbI U TIPEXK/le BCEro yuuTesro. ABTOp paboueli rporpamMMbl BIIpaBe YBeTWMUUTb WU
YMEHBIIUTh TIPe/I/IoKeHHOe UMC/I0 yuyeOHBIX 4acoB Ha TeMy, UToObl yrayOUTbCS B TEMATHKY,
Oosiee 3aMHTEPECOBABILYI) YU€HUKOB, WM HAMPaBUTh YCU/IHS Ha TPeofioieHHe 3aTpPyAHEeHU .
[JomycTuMo TakXe JI0KaabHOe Tepepacripefie/ieHue U MepecTaHOBKa 3/1eMEHTOB COJiepKaHUs
BHYTPHM [JaHHOTO Kiacca. KonmuecTBo TpOBepOUHBIX pabOT (TeMaTHUeCKWd W WMTOTOBBIN
KOHTPO/Ib KauecTBa YCBOeHHUsI ydyeOHOro Marepuasa) W UX THUN (caMOCTOsSITeNlbHble U
KOHTPOJIbHbIE PAa0OThI, TECTHI) OCTAIOTCS HAa YCMOTpPEeHWe yuuTess. Takke yuWTelb BIpaBe
YBEJIMUNTh WIM YMEHBIIUTh YKUCIO0 yueOHBbIX YacoB, OTBeAEHHBbIX B IIpumepHoil paboueit
nporpaMMe Ha 0000ieHue, TIOBTODeHHWe, CHCTeMATH3alMi0 3HaHWK  OOyuaroIuXcCsl.
E/IMHCTBEHHBIM, HO MPUHLIMITHA/IBHO Ba)KHBIM KPUTEpUEM, SIB/SIeTCS IOCTIKeHUe pe3y/ibTaToB
o0yueHUs1, yKa3aHHBIX B HaCTOSIIEH TTPOTPaMMe.

IVIAHVPYEMEBIE PE3YJIBTATEI OCBOEHUIA YUEBHOI'O [MPEAMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OFPA3OBAHNMSA

OcBoenue yueGHOro TipeziMeTa «MaremaTKa» JO/DKHO obOecrieurBaTh JOCTWKEHWe Ha
yPOBHE OCHOBHOTO 00iriero o6pa3oBaHUs C/IeAYIOMIUX JIMUHOCTHBIX, MeTamnpeAMeTHbIX |
TIpeJIMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE pe3yJ/bTaThl OCBOEHHUSI TIPOrpaMMbI yueOHOTo mpeaMeTa «MareMaThKa»
XapaKTepU3yrTCs:

[TaTpuoTUUecKoe BOCIUTaHUe: TIPOSIBJIeHWEM WHTepeca K TMPOILIOMY U HACTOSILIEMY
POCCUMCKOM MareMaTWKH, 1[eHHOCTHbIM OTHOIIEeHHWeM K JJOCTWDKeHUsIM  POCCUMCKUX
MaTeMaTUKOB M POCCUMCKOM MaTeMaTUueCKOW IIKOJIbI, K UCMO/b30BAHUIO 3THUX JOCTW)KEHUU B
JIPYTUX HayKaX U MPUK/IaJHbIX cepax.

'paxkaHCKOe U AYXOBHO-HPAaBCTBEHHOE BOCIIMTAHWE: TOTOBHOCTHIO K BBITIOJIHEHUIO
00s13aHHOCTeM TpaKJaHWHA W peaju3alldd ero TpaB, IIpe/CTaBJeHWeM O MaTeMaTHUYecKuX
ocHOBax (DyHKI[MOHUPOBAHUSI PA3/UYHBIX CTPYKTYp, SIBJeHWM, TMpOLeJyp TPa)KJaHCKOTO
obiriectBa (BBIOOPBI, OTMPOCHI W TIP.); TOTOBHOCTBIO K OOCYKIEHUIO STHUECKUX Ipo0ieM,
CBSI3aHHBIX C TIPAaKTUUYeCKUM TIpPUMeHeHWeM JOCTI)KeHWM HayKh, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUeCKUX MPUHLIUIIOB B /IeTe/IbHOCTH YUEHOTO.

TpyzaoBoe BOCMUTaHUe: YCTaHOBKOW Ha aKTMBHOE yuyacThe B pellleHUM TPAKTUUeCKUX
33/lau  MaTeMaTUUeCKOW  HarpaB/eHHOCTH, OCO3HaHWEM Ba)XHOCTM  MaTeMaTU4eCKOro
oOpa3oBaHMsI Ha TIPOTSPKEHUM BCEH YKU3HM [IJIs1 YCTeITHON nMpodeCcCHoHaIbHON /IeATeTbHOCTH U
pa3BUTHEM HeoOXOAMMBIX YMeHHH; OCO3HAaHHBIM BLIOOPOM M TIOCTPOEHWEM WHAWBU/Ya/TbHOU
TPaeKTOPUM 00pa30BaHUs U )KU3HEHHBIX TVIAHOB C YUETOM JIMUHBIX UHTEPECOB U 00II[eCTBEHHBIX
notpeGHOCTeM.



OcTeTrueckoe BOCTMTaHWE: CIIOCOOHOCTBIO K 3MOLMOHATBHOMY M 3CTETHUECKOMY
BOCIIPDUSITAIO MaTeMaTUYeCKUX OOBeKTOB, 3a/lay, pelleHWM, pacCyXJeHHl; YMeHUI0 BHU/eTh
MaTemMaTUYeCKre 3aKOHOMEePHOCTH B UCKYCCTBe.

LleHHOCTM HAy4yHOrO TO3HAHWSA: OpWEHTAalell B [eqaTelbHOCTH Ha COBPEMEHHYHO
CHCTEMy HayyHbIX TIpe/ICTaB/eHHii 00 OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BHUTHs Ue/IOBEKa,
NpUpo/ibl M 00llecTBa, TOHMMaHWEM MaTeMaTUuecKol HaykKu Kak cdepbl 4YenoBeuyecKoin
[lesITe/IbHOCTH, 3TaroB eé pasBUTHSI M 3HAUMMOCTU [JI Pa3sBUTHS LMBWIM3aLUY; OBJaZleHHeM
SA3bIKOM MaTeMaTMKU MW MaTeMaTHMUeCcKOM KyJbTypOM KakK CpeJCTBOM [I03HaHUS MMUPa;
OBJIaZleHreM IIPOCTeNIIIMMU HaBbIKaMU MCCIIe[,0BaTe/IbCKOU J1eATeTbHOCTH.

®dusnyeckoe BOCNUTaHWE, (OPMHPOBAHWE KYyJbTYpPbl 370POBbSi U 3SMOLIMOHATBHOIO
O/1aromosyursi: TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHYeCcKue 3HaHWs B HWHTepecax CBOEro
3[l0pPOBbsI, BeJleHUs 37l0pOBOro obpasa >KU3HM (3[j0pOBOe MUTaHHe, cOanaHCUPOBaHHBIA pPeXXUM
3aHATUA W OT/AbIXa, peryssipHas (¢u3nueckasi aKTUBHOCTb); C(OPMHUPOBAHHOCTbHO HaBbIKa
pecdekcuy, NpyU3HaHKEM CBOETo NpaBa Ha OLIMOKY M TaKoro >Ke IpaBa Apyroro yeaoBeka.

OKO/IOrMuecKoe BOCIIMTaHHWe: OpHUeHTaljel Ha NpUMeHeHHe MaTeMaTUYeCKUX 3HaHWU
JUIsl pellieHus 3a7iau B 00/1aCTH COXPAHHOCTH OKPY»Katolllel cpe/ibl, IJIAHUPOBaHUS TIOCTYITKOB U
OLIEHKM WX BO3MOXXHBIX TIOC/IEICTBUM [JIsi OKPY)Kalolleld Cpe/ibl; OCO3HaHWEM T100asbHOr0
XapakTepa 9K0JI0THYeCKUX MpoOsieM U MyTel UX pelleHusl.

JInyHOCTHBIE  pe3ysbTaThl, oOOecreuwBarOle  afanTaguio  o0ydJaromierocs K
V3MEHSIIOLLMMCS yCJIOBUSIM COLMaNbHOM U PUPOJHON CpeJbl:

* TOTOBHOCTBHIO K JIEHCTBUSIM B YC/IOBUSIX HeONpe/le/IEHHOCTH, MOBBIIIEHUI0 YPOBHS CBOEM
KOMITeTEHTHOCTH Yepe3 MPaKTUUeCKyl0 JesiTe/IbHOCTb, B TOM YWC/Ie YMEHUe YUUThCS Y
IPYyTHX Jfofieldi, proOpeTaTth B COBMECTHOM [|eSITeIbHOCTH HOBbIe 3HAHUS, HABBIKK U
KOMITeTEHLIUU U3 OIbITa APYTHX;

e Heo0X0AMMOCTHIO B (HOPMUPOBAHWHM HOBBIX 3HAaHWM, B TOM 4uc/ie (OPMY/TUPOBATh UIEH,
TIOHATHSI, TUMOTe3bl 00 00BeKTaX U SIBJE€HUsIX, B TOM UYKC/e paHee He W3BECTHBIX,
0CO3HaBaTh AeUIUThl COOCTBEHHBIX 3HAHMM M KOMITETEHTHOCTEH, T/IaHUPOBAaThb CBOE
pa3BUTHE;

CITOCOOHOCTBI0 0CO3HABATH CTPECCOBYIO CUTYAL[MIO0, BOCIIPUHUMATh CTPECCOBYIO CHUTYALMIO Kak
BbI30B, TpeOymoIMii KOHTPMep, KODpPeKTHpPOBAaTb TpPUHMMaeMble pellleHus U [IeHCTBUS,
(opMyMpoBaTh U OLleHHMBaTh PUCKU U MOC/e/CTBUS, (HOPMUPOBATh OMBbIT.
METATIIPEJMETHBIE PE3YJIbTATBI

MeranpegmeTHble  pe3y/bTaTbl  OCBOEHHSI — MPOrpaMMbl  yueOHOTO  TipeaMeTa
«MaTemaTika»  XapakTepuU3yIOTCSl  OB/aJleHMeM  YHHBEpPCAJbHbIMM  [103HaBaTe/bHbIMU
JeUCTBUSIMYM, YHMBepCalbHbIMU KOMMYHUKATUBHBIMU [IeMCTBUSIMU W  YHUBEpCA/IbHbIMU
peryyiiTUBHbIMU [1eHCTBUSIMU.

1) YHuBepcanbHbIe T103HaBaTebHBIE AeWCTBUSI 00ecreunBaroT (hopMHUpoOBaHre 0a30BbIX
KOTHUTUBHBIX TIPOLIecCcOB 00yyaroimxcsi (0CBOeHre MeTO/I0B TI03HaHUs OKPY KatoIllero MHupa;

MpYMeHeHWe JIOTUYeCKWX, WCC/Ie/IoBaTe/IbCKUX —Orepanui, yMmeHui pabortath ¢
vH(popMaLen).

ba3oBble jornueckue f1elCTBUSA:

e BBIAB/SATH M XapaKTepPU30BaTh CYIeCTBEHHbIe TPU3HAKU MaTeMaTHyeCKUX O0O0BEeKTOB,
TIOHSATHM, OTHOLUEHUN MeXZAy TOHATHUSAMY; (POPMY/IMpOBaTh OMpejiesieHUsl TOHSITUN;
yCTaHaBJ/IMBaTh CYIleCTBeHHbIN MPU3HaK KjiaccU(UKal[ii, OCHOBaHUS Ji/1s1 000011eHNs U
CpaBHEeHMs], KpUTepUU MTPOBOUMOr0 aHa/In3a;

e BOCIPUHUMATb, (OPMY/IHMPOBaTH M TIPeoOpa30BbIBaThb CYXK/EHWs: YTBepJuTelbHble U
OTpHLiaTe/IbHbIe, eIMHIUYHbIE, YaCTHBIE U 00III1e; YC/IOBHBIE;

e BBISIB/ISATH MaTeMaTHuyeckKye 3aKOHOMEPHOCTH, B3aMMOCBSI3W U MPOTUBOpeUHsi B (pakTax,
JAHHBIX, HAO/MIOJEHUSIX W YTBEP)KAEHWSX; TIpeJJjaraTb KPUTEPUH [/ BBISBIEHUS
3aKOHOMEpPHOCTel Y POTUBOPEYHIi;

e lenaTh BBIBOZBI C MCII0/Ib30BaHUEM 3aKOHOB JIOTHKH, [eAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aK/IFOUeHUH, yMO3aK/IF0UeHUH 110 aHall0rny;



e pa3bupaTh /J0Ka3aTebCTBA MAaTEMAaTUUECKUX YTBEPKAeHUH (TIpsSMble ¥ OT TIPOTHUBHOTO),
MPOBOZUTE CaMOCTOSITEJTIbHO HEeC/IOXKHbIE [J0Ka3aTe/lbCTBA MaTeMaTHUeCKMX (aKTOB,
BLICTPAMBaTh apryMeHTAl[|i0, MPUBOJUTb TPUMEPHI U KOHTPIPUMEPHI; 000CHOBBLIBATH
COOCTBeHHbBIe PACCYK/AeHUs;

e BBIOMpaTh CIOCOO pelleHUs yuyeOHOM 3a7auM (CpaBHMBATh HECKOJBKO BapHUAHTOB
pellieHus], BBIOMpaTh Haubosiee TIOAXOISLIUA C YUETOM CAaMOCTOSITE/ILHO BbIZe/IEHHBIX
KpUTepHeB).

Ba3oBble ucceoBaTe/TbCKKe IeHCTBUS:

e UCMO/Mb30BaTh  BOMPOCHl  KaK  HMCC/IeIOBAaTe/IbCKUM  WHCTPYMEHT  TO3HAHWS;
(bopMyTUpOBaThH BOIIPOCHI, buKcupyrorue TIPOTHUBOPEUHeE, nipobsiemy,
CaMOCTOSITEJIbHO ~yCTaHAB/IWBaTh HCKOMOE W JlaHHOe, (OPMHPOBATh THUIIOTE3Y,
apryMeHTUPOBaTb CBOIO TIO3ULIHI0, MHEHHE;

e TIPOBOJUTH TI0O CaMOCTOSITeJTBHO COCTaBJIEHHOMY IIJIaHy HEC/IOKHBIA 3KCIIEPUMEHT,
HebOosibIlIoe  MCCIe[ilOBaHUE T10 YCTAHOBJIEHUIO OCOOEHHOCTeM MaTeMaTH4ecKoro
00beKTa, 3aBUCUMOCTel 00BEKTOB MeXKy CO00M;

e CaMOCTOSITe/IbHO  (OpMy/MpoBaTh  0000IIeHHsT W  BBIBOABI 10  pe3y/bTaTaM
TIPOBE/IEHHOTO HAOJIIOIeHNs], UCC/IeIOBaHus], Ol[eHUBATh JOCTOBEPHOCTh TOTYUYEeHHBIX
pe3y/IbTaTOB, BLIBO/IOB M 000OITIeHMUI;

e TIPOTHO3WPOBATH BO3MOYKHOE Pa3BUTHeE IMPOLIECCA, a TAKXKe BBIABUraTh IPe/II0I0KeHUs
0 ero pa3BUTHU B HOBBIX yC/I0BUsX. PaboTa ¢ uHpopmarueii:

* BBISIBJIITH HEJJOCTaTOYHOCTb U U30BITOYHOCTb MH(MOPMALIH, JaHHBIX, HEOOXOIUMBIX [IIsI
peLIeHUs 3aaum;

e BbIOMpATh, aHA/JM3MPOBaTh, CUCTEMATH3UPOBATh W WHTEPIIPETUPOBATh WH(POPMALUIO
Pa3IMUHbIX BU/IOB U (POPM Mpe/ICTaBIeHHUSI;

» BbIOMpaTh (OpPMYy TIpeACTaBieHUsT MHGOPMALUK U WITFOCTPUPOBAThL PelllaeMble 3a/lauu
CXeMaMH, iMarpaMMaMu, THOU TPa(UKOi U UX KOMOWHALIUSIMY;

* OLIEHWBAaTh HAZIEKHOCTh MH(MOPMAIUK TI0 KPUTEPHUSIM, TIPe/JIOKEHHBIM YUUTeeM W/IH
copMyTMPOBAaHHBIM CaMOCTOSITE/TLHO.

2) YHuBepcanbHble KOMMYHUKAaTHBHBIE AEWCTBUS 00ecrieunBaroT C(HOPMHUPOBAHHOCTH
COILMA/IbHBIX HAaBBIKOB 00yUarOLUXCSl.
OG6reHue:

* BOCMPUHMMATb W (POPMYJIMPOBaTh CY>KJIEHHSI B COOTBETCTBUU C YCJIOBUSIMA W LI€ISIMU
o0IIleHus; $ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOK) TOUKY 3DEHHS B YCTHBIX H
NMMCbMEHHBIX TEKCTaX, /laBaTh MMOSICHEHUsI 110 XO/y PellIeHus 3a/laul, KOMMEHTHPOBATh
TIOJTyYeHHBIA pe3y/bTar;

e B X0Jle 00CY)X/IeHUsI 3alaBaTh BOMPOCHI TI0 CYIIECTBY 00CY>KJaeMOl TeMbl, Mpo0/IeMbl,
pelllaeMOM  3a/laud, BBICKA3bIBaTh WJeW, HalleJleHHble Ha T[IOMCK peIleHus;
COTIOCTAB/ISITh CBOM CYXK/AEHWsS C CYXKAEHWsMH [PYTrUX YYaCTHUKOB [Masora,
0oOHapy’)KUBaTh pa3/IMuue U CXO/CTBO MO3UIIHIA; B KOPPEKTHOU (Gopme (HopMyupoBaTh
pa3HOIJIacHsi, CBOM BO3DaXKEHHUSI;

 TIPe/CTAB/ISATh pe3y/bTaThl PeIleHUs 3a/lauM, SKCIIepUMeHTa, UCC/Iel0BaHus, TIPOEKTa;
CaMOCTOSITE/TbHO BbIOMpaTh (POPMaT BBICTYIUIEHHMs C YYETOM 3a/jau TMpe3eHTalud U
0coOeHHOCTel ayUTOPUH.

CoTpyH1UYeCTBO:

* TIOHUMAaTb YW MCII0/Ib30BaTh MPEUMYIIeCTBAa KOMAaHJHON U WHAUBUYATbHOU pab0ThI MU
pelieHn yueOHBIX MaTeMaTU4YeCKWX 3ajau; TPUHMMATh 1jeJib  COBMECTHOMN
JlesITeTbHOCTH, TUIAaHUPOBATh OPTaHM3al[{i0 COBMECTHOM pabOThI, pacripe/ie/isiTb BU/bI
pabort, JoroBapuBaThCsi, 00CYKAaTh MpoLecC U pe3y/abTaT paboTbl; 000011aTh MHEHUS
HECKO/IbKUX JIIOZIeH;

* YYaCTBOBaTh B IPYMIOBBIX (hopmax paboThI (00CyKAeHUs1, 00MeH MHEHUSIMUA, MO3TOBbIE
IITYPMBI U ZID.); BBITIOJHATH CBOIO YaCTh PAOOTHI M KOOPAWHUPOBATb CBOU [I€HCTBUS C



JPYTrUMH 4jileHaMHM KOMaH/bl; OLeHWBaTh KaueCTBO CBOEro BK/IaJa B OOIMH MPOJYKT
10 KpUTepUsM, COpMyIMPOBaHHBIM yUaCTHUKaMU B3aUMO/IEHCTBUSI.
3) YHuBepcasbHbIe PeryIsaTHBHbIE JelCTBHs 0becrieunBaoT (OPMHUPOBAHKE CMBICTIOBBIX
YCTaHOBOK M >KM3HEHHBIX HaBbIKOB JINYHOCTH.
CamoopraHu3anus:

* CaMOCTOSITE/IbHO COCTaB/ISTh I71aH, aJirOpyUTM pelleHus 3ajauu (WM ero 4acThb),
BbIOMpaTh Crocob pelieHuss € yYETOM HMEIOIIUXCS PEeCypCOB M COOCTBEHHBIX
BO3MO)XHOCTEM, apryMeHTUpPOBaTb U KOPPEKTUPOBAaTh BapHaHThl PelLleHU C YYETOM
HOBOM MH(pOpMaLUH.

CaMOKOHTpOJIb:

* B/I3ZleTh CriocobamMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOL{ecca M pe3yJsbTaTa pelleHust
MaTemMaTUuecKoM 3aziauy;

* Tpe/BUJIeTb TPYAHOCTH, KOTOpPble MOTIYT BO3HUKHYTb IIDU pellleHWU 3aJaud, BHOCHUTb
KOPPEKTUBHI B JleATeJIbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/IbCTB, HalieHHBIX OILIMOOK,
BBISIBJIEHHBIX TPYJHOCTEMH;

e OLIeHMBaTb COOTBETCTBME pe3yJbTaTa JesiTe/IbHOCTU IMOCTaB/AeHHOW LieJId U YCJIOBUSIM,
OOBSCHATH TIPUUMHBI JIOCTIDKEHWS WA HeJOCTIDKeHHs 1ieJi, HaXOJWTh OLIMOKY,
[laBaThb OLIeHKY MPUOOPETEHHOMY OIIBITY.

[NPEOAMETHBIE PE3YJIBTATHI

[TpeameTHbIe pe3ysbTaThl ocBoeHUs [IpuMepHOU paboueil porpaMMbl MO0 MaTeMaTHKe
TIpe/ICTaB/IeHbI 10 TOZlaM 00yYeHHs B C/leyIOLUX pasfesax MporpaMMbl B paMKaxX OT/e/IbHBIX
KypcoB: B 5—6 Kkjaccax — Kypca «MareMaTuka», B 7—9 Kiaccax — KypcoB «Asrebpa»,
«['eomeTpus», «BeposiTHOCTb U CTaTUCTUKA». Pa3BUTHe JTOrMUeCKUX Ipe/iCTaB/IeHU U HaBbIKOB
JIOTUUECKOTO MBbIIIEHUsI OCYILeCTBJISIeTCS Ha TPOTSDKeHUWM BCeX JieT 00yuyeHHsI B OCHOBHOM
LIKOJIe B PaMKax BCeX Ha3BaHHBIX KypcoB. [IpezronaraeTcs, yTo BbITYCKHUK OCHOBHOM IIKOJIBI
CMOJKET CTPOWUTb BbICKAa3blBaHWSI U OTPHWLAHMSI BBICKA3bIBaHWIA, pacIliO3HaBaTh WCTUHHbBIE U
JIOJKHBbIe BBICKAa3bIBaHWs, IIPUBOJUTH IPUMEpPbl W KOHTPIPHUMEpBbI, OBJafieeT TOHATUSAMU:
orpefiejieHUe, akCMOMa, TeopeMa, [0Ka3aTe/JbCTBO — K HAyuWTCsl HCI0/Ib30BaTh WX IIPU
BBITIOJTHEHUU yueOHBIX 1 BHEYUeOHbIX 3a/au.
LHEJIN NU3YUEHMSA YUYEBHOI'O KYPCA

[TpuopuTeTHBIME LieIIMU 00yueHHs1 MaTeMaTHKe B 5—6 Kaccax sIB/ISFOTCS:

e TIpojoJDKeHHe (POPMUPOBAHUSI OCHOBHBIX MaTeMaTUUYeCKUX MOHATHM (UMC/I0, BeTUUMHA,
reoMmeTrpuueckas ¢urypa), obecrieuynBarOIUX TPEeMCTBEHHOCTh W TePCIEeKTHBHOCTD
MaTeMaTUuecKoro obpa3oBaHusi 00yYaroLUXCs;

e pasBUTHE WHTE/UIEKTYaJbHBIX W  TBOPYECKMX  CIOCOOHOCTeH  0Oydaromuxcs,
M03HaBaTe/JIbHOM aKTHBHOCTH, MCC/eloBaTelbCKUX YMEHHM, WHTepeca K HW3yYeHHIO
MaTeMaTHUKUY;

e TIO/Be/leHHe OOydaroIMXcsi Ha JOCTYITHOM ZIJii HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTUKH M OKPY’Karollero Mupa;

e (opMupoBaHWe  (PYHKLUMOHA/JbHOM  MaTeMaTM4yeCcKOW  IpPaMOTHOCTH:  yYMeHHs
pacro3HaBaTh MaTeMaTW4yeCKhe OOBeKThl B peasbHBIX JKU3HEHHBIX CHTYalUsX,
MPUMEHSATb OCBOEHHble YMEHMsl /Ui pelleHHsl NPaKTUKO-OpPHeHTHUPOBaHHBIX 3ajjay,
VHTEepIIpeTUpPOBaTh IIO/IyYeHHble pe3y/bTaTbl M OLIeHWBaTb MX Ha COOTBETCTBHE
MPaKTUYeCKOW CUTYyaLuu.

OcHOBHbIe JIMHUW COJZIep>KaHWsl Kypca MaTeMaTuKu B 5—6 Kiaccax — apudmMeTrnyeckas 1
reomMeTpuueckasi, KOTOpble Pa3BUBAIOTCS TapasyiesibHO, Ka)KJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJJHAKO, He He3aBUCUMO OJIHa OT APYrOW, a B TECHOM KOHTAaKTe W B3aUMOJENCTBUM.
Tax>Kke B Kypce IMPOUCXOIUT 3HAKOMCTBO C 3/IeMeHTaMU anrebpbl U OMKUCaTeIbHOM CTAaTUCTUKMU.

W3yueHne apu(pmMeTHUeCKOTr0 MaTepvana HauyWHaeTCs CO CHUCTeMaTu3aliM U pa3BUTHSA
3HaHMM O HaTypaJbHbIX YWC/AAaX, [IOJyYeHHbIX B HavajgbHOW wiKoje. Ilpu 3TOoM
COBEpLLIEHCTBOBaHWE BbIUMC/IUTE/IBHOW TeXHHMKM W (OPMHUPOBAHHWE HOBBIX TEOPeTUYeCKUX
3HAaHUM COYeTaeTCsi C pPa3BUTHEM BBIUMC/IWATE/NILHOW KYJIbTYPbl, B YaCTHOCTH C oOydyeHHeM



NIPOCTeNIIM NTPUEMaM MPUKHUIKY U OLIeHKU pe3y/bTaToOB BbIUKC/AeHUH. V3yueHne HaTypanbHbIX
yuces1 NMPOJ0/DKaeTcs B 6 Kjacce 3HAKOMCTBOM C Haya/IbHbIMU TTOHATHSIMU TEOPUM [1e/IMMOCTH.

Jpyroii KpymHbIi O/I0K B Ccofep>KaHMU apuMeTHdyecKond TMHUM — 3TO Apobu. Hawano
M3yueHUsi OObIKHOBEHHBIX U JIeCSTUUHBIX /poOell OTHeCeHO K 5 Kiaccy. OTO TepBblid 3Tamn B
OCBOeHMHM /Ipo0Oel, KOTZia TIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH H/IESIMH, TIOHSTHSIMA TEMBI.
[Ipu 3TOM paccMoTpeHHe OOLIKHOBEHHBIX /Ipo0Oeli B TIOJTHOM 00bEMe Mpe/liecTByeT W3yUueHUro
JIeCITUUHBIX Apo0ei, uTo 1je1eco00pa3HO C TOUKU 3PeHHs JIOTUKHU M3/I0’KeHHsT YMCI0BOM JIMHUH,
KOrJja TpaBW/Ia [JIeMCTBUN C JeCATUYHBIMU JpPOOSIMM MOXXHO O0OOCHOBATh Y>Ke H3BeCTHbIMHU
a/ITOPUTMaMH  BBITIOJITHEHHUST JE€HCTBUN C  OOBIKHOBEHHBIMH Jpo0sSiMH. 3HAKOMCTBO C
JeCITUYHBIMU ~ pOOSMH  pacIIMpUT  BO3MOKHOCTM  [ijid  TIOHMMaHUs  OOy4YarolUMUCs
TIPUK/IAJHOTO TPUMEHeHWs HOBOW 3alliCd TIpU  MW3yYeHWU JpPYTrUxX IpefMeTOB W IIpU
MIPaKTUYeCKOM Hcrosib3oBaHuU. K 6 Kjlaccy OTHecéH BTOpPOM 3Tam B M3ydyeHUM fpo0Oei, rie
TIPOMCXO/IUT COBEPILIEHCTBOBAaHME HABBIKOB CPaBHEHMs W TpeoOpa3oBaHMst Apobeii, 0CBOeHHe
HOBBIX BBIYHMC/IUTE/bHBIX aArOPUTMOB, OTTaYMBaHWE TEXHUKU BBbIUMCIEHWW, B TOM YHC/e
3HaueHUW BBIPKEHHUH, COZIePKalX U OOBIKHOBEHHbIE, U JIeCITUYHbIe APOOU, yCTaHOBIEHHe
CBsi3ell MeX/ly HUMH, pacCMOTpeHHe TPUEMOB pellleHMs 3aja4 Ha Jpobu. B Hauane 6 kacca
MIPOMCXOJUT 3HAKOMCTBO C IOHSATHEM IPOLIeHTa.

Oco6eHHOCTBIO0 U3yueHUsl TIOJIOXKUTEeTbHBIX U OTPULIATe/IbHBIX UMCe SIBJISIETCS TO, UYTO OHU
TakKke MOTyT pacCMaTpuUBaTbCs B HECKOJIBKO 3TaroB. B 6 kjacce B Hauase U3y4yeHUs] TeMBI
«[lonoxurenpHble ¥ OTpULIATe/IbHBIE YKC/a» BbljeseTcs nogrema «llenble uncia», B paMkax
KOTOPOM 3HAKOMCTBO C OTpHULIATeJbHBIMM YWCAaMU U JEeUCTBUSAMU C IIOJIOKUTENBHBIMU U
OTpULIaTe/IbHBIMUA YKC/IaMU IIPOMCXOAUT Ha OCHOBE COZeprKaTe/IbHOro MoAX0oja. OTO [103BOJIseT
Ha JIOCTYTTHOM ypPOBHEe IT03HAaKOMMTb YUallluXCsl TPAKTUUECKU CO BCEMU OCHOBHBIMU NTOHATUSAMU
TeMbl, B TOM UHWC/e W C IpaBWIaM{ 3HaKOB NPU BBINOTHEHUU apu(MeTHYecKuX [JerCTBUM.
V3yueHre paliOHAIBHBIX YKMCe/J Ha 3TOM He 3aKOHUMTCS, a OyJeT Ipo/0o/DKeHO B Kypce
aireOpbI 7 Kjacca, UTO CTaHeT C/eJyIOL[UM MPOXO0J0M BCeX TMPUHLUMUAILHBIX BOMPOCOB, TeM
CaMbIM pasfiesieHre TPYAHOCTeM objerdaer BOCIIDUSITHE MaTepuana, a pacrpefesieHue BO
BpeMeHU CII0COOCTBYeT MPOYHOCTH NPHOOpeTaeMbIX HaBBIKOB.

[lpy oOyuyeHWM pellleHWI0 TEKCTOBBIX 3aZlau B 5—6 KjaccaX  MCIOJ/Ib3YHOTCS
apudMeTHUecKre TIpUEMBbI pellleHUs. TeKCTOBble 3aflauM, pelllaeMble TpU OTpaboTkKe
BBIUMC/IUTE/IbHBIX HAaBBIKOB B 5—O6 Kjaccax, pacCMaTpUBarOTCS 3alaud CrlefyrHIUX BHJOB:
3a/lauy Ha JIBI)KeHHe, Ha uaCTH, Ha TOKYIIKH, Ha paboTy U TIPOU3BOJUTETHLHOCTh, Ha TIPOLIEHTHI,
Ha OTHOIIeHMs1 U riporiopuuu. Kpome Toro, obyuaromjuecsi 3HaKOMATCS C TIPUEMaMH pelleHust
3a7jau epebOPOM BO3MO’KHBIX BApMAHTOB, yuaTcsi paboTath ¢ nHbopMaliue, npe/cTaBieHHON B
¢dopme TabUL WK [UarpamMM.

B TlpumepHoii paboueli mporpaMme IpesyCMOTpeHO (OpMUpOBaHUe TpOIe/leBTHUeCKUX
anrebpanuecKrx TpeficTaB/ieHni. BykBa Kak CHMMBOJI HEKOTOPOTO YHMC/Ia B 3aBUCHMOCTH OT
MareMaThyeCKOro KOHTeKCTa BBOJMUTCS TIOCTelleHHO. bykBeHHasi CHUMBO/IMKA IIMPOKO
WCTIO/IB3YeTCS TIPeK/le BCero AJIsi 3alvCH OOIMX YTBepXKIAEHUN U TpeAJioxKeHuH, Gopmyr, B
YaCTHOCTH [i/1s1 BBIUUC/IEHMSI TeOMETPUUeCKUX BeJINUMH, B KaUeCTBe «3aMeCTUTe Is» YUCIIa.

B kypce «MaremaTuKu» 5—6 KJ1aCCOB Ipe/iCTaB/IeHa HarJisgiHas reOMeTpus, HarlpaB/ieHHast
Ha pa3BUTHe 00pa3HOrO MBILUIEHUs], TPOCTPAHCTBEHHOIO BOOOpaXkeHHWsl, M300pa3uTe/IbHBIX
yMeHMWA. JTO Ba)KHBIM 3Tall B U3y4YeHWU FeOMeTpUM, KOTOPBIM OCYILeCTBJIIeTCSl Ha Har/siiHO-
TMIPaKTHYeCKOM ypOBHe, OMMPaeTCsl Ha HarJIsiIHO-00pa3Hoe MblilieHre o0yuaromyxcs. bonbiuas
pO/Ib OTBOAWUTCSI TIPAKTHUUECKOM [edaTe/lbHOCTH, OIBbITY, SKCIepUMEeHTY, MOZe/IUPOBaHUI.
Ob6yuatoruecsi 3HaKOMSITCSI C TeOMeTPUYeCKUMH (pUrypamMH Ha TIJIOCKOCTH U B TPOCTPAHCTBe, C
VX TIPOCTEUIIMMHU KOH(QUIYypaLisiMK, y4aTCs M300pakaThb WX Ha HEJTMHOBAHHOW W KJIeTYaTou
Oymare, paccMmaTpuBalOT MX TMpoCTelllve CBOHCTBa. B mpoljecce u3yueHWsi Har/sgHOU
reoOMeTpUM 3HaHWs, TIOyuYeHHble 00yJaroMMHUCS B Haua/JbHOM IIKOJIe, CHCTEMaTH3UPYIOTCS U
PaCILIUPSIOTCS.

MECTO YUEBHOI'O KYPCA B YYEBHOM ITJTAHE



CornacHo yueOHOMY TUlaHy B 5—6 KjaccaX H3yuyaeTCss WHTETPUPOBAHHBLIM TIpegMeT
«Matemartuka», KOTOPbIM BK/IHOYaeT apu(MeTHUUeCKrWii mMaTepuaa U HarlsgJHyH reoMeTpuio, a
TaK)Ke TPOTIe[ieBTHUeCKre CBe/leHHs M3 anreOpbl, 3/leMeHTHI JIOTUKA M Hauasa ONMCaTelbHOU
CTaTUCTUKHU.

YueOHBINM TUIaH Ha M3y4YeHWe MaTeMaTHKHU B 5—6 KjlaccaXx OTBOAWT He MeHee 5 yueOHBIX
YacoB B HeJIeJTI0 B TeueHHe Kax/[oro rofia 00yueHus, Bcero He MeHee 340 yueOHBIX UacoB.
COIEPXAHUME YUEBHOI'O KYPCA (ITO 'TOJAM OBYYEHUA)

5 Kjacc

HarypanbHble unc/ia v Hy/b

HatypanbHoe umcio. Psaj HarypanbHbix umcen. Ywuciao 0. M3obpakeHre HaTypaabHBIX
yucesa TOYKaMy Ha KOOPJAWHATHOM (UMC/IOBOM) NPSIMOM.

[TosuoHHass cucteMa cuucieHus. PUMckasg Hymepanusi Kak IIpUMep HeNo3WLMOHHOMN
CUCTeMBbI Ccurc/ieHns. [lecaTuuHas cUCTeMa CYMC/IeHUs!.

CpaBHeHHe HaTypa/bHBIX UHCeJl, CpaBHeHHWe HaTypasibHbIX uucesn ¢ HynéM. CriocoOsI
cpaBHeHUs1. OKpyT/ieHre HaTypasbHbIX YMCell.

CroykeHue HaTypasbHBIX UMCes; CBOMCTBO HYJIs MPY C0)KeHUH. BrlunMTaHWe Kak /leliCTBYe,
oOpaTHOe C/IO)KEHHIO. YMHO)KeHWe HaTypajbHBIX UHCeT; CBOWCTBA HYy/IsS W eAWHHLBI TpU
yMHOXXeHuM. [lesieHWe Kak felcTBUe, oOpaTHOe YMHOXXeHHIO. KOMITOHeHThI [|eMCTBUM, CBSI3b
Mexxgy HumH. [IpoBepka pesysbTata apu@MeTHueckoro [eicTBusi. IlepemectuTesnbHOe U
coueTaTe/lbHOE CBOMCTBA (3aKOHbI) C/IOXKEHWSI U YMHOJKEHUSI, pacIipe/le/IMTe/lbHOe CBOMCTBO
(3aKOH) YMHOKeHWUSI.

Wcnonb3oBanue OyKB i 0003HaueHUs HEM3BECTHOTO KOMITOHEHTa M 3alMCH CBOMCTB
apu(pMeTUYeCKuX JelCTBUM.

[envitenu w KpaTHble 4KcC/a, pa3noXkKeHWe Ha MHOXUTenH. IIpocTele M cOCTaBHblE UMCIIA.
[Ipr3sHaku genumocTy Ha 2, 5, 10, 3, 9. [leieHre ¢ OCTaTKOM.

CreneHb C HaTypa/JbHbIM [IOKa3areseM. 3alucChb YWCAAa B BUJE CYMMbl pa3psiHbIX
C/1araeMblX.

UucnoBoe BblpakeHWe. BrpluncieHWe 3HayeHWd UMC/IOBBIX —BbIDAKEHWH; TMOPSZOK
BBINIOJIHEHUS  JleMCTBUWA. Vcronb3oBaHWe TIpU  BBIUMCJIEHUSIX — [1€PeMeCTUTeIbHOIO U
COYeTaTe/bHOTO0 CBOMCTB (3aKOHOB) C/IOXKEHWS U YMHOXKEHUs, pacrpe/ie/IuTe/IbHOTO CBOMCTBA
YMHOXEeHHUS.

Opobu

I[pencraBnenre o gpobu Kak crocobe 3ammcy yacté BennurHbL. OOBIKHOBEHHBIE APOOH.
[IpaBunbHbBIE U HeTlpaBU/IbHBIE [pobu. CMellaHHas Apo0b; TIpe/icTaB/eHre CMellaHHOM 1pobu B
BH/le HeMpaBWILHOW /poOW W BblesieHWe IieJIol YacTH YKC/ia W3 HerpaBUIBHOU JpOoOM.
N306paskeHue apobeii ToukaMy Ha YMC/I0BO# rpsiMoii. OCHOBHOe CBOMCTBO /pobu. CokpaitieHre
npob6eii. IlpuBenenre qpobu Kk HoBoMy 3HaMeHarest0. CpaBHeHUe Apo0eid.

CnoxeHve W BblUMTaHUe [pobeil. YMHOXeHHe U JlefleHHe /po0ei; B3aMMHO-OOpaTHbIe
npobu. Haxox/ieHre yacTy 1ie/10To0 U IIeJI0ro T10 er0 YaCTH.

HecsatuuHasi 3anuch Apobeii. [IpeacraBneHye fecsiTUUHOW ApoOU B BHZe OOBIKHOBEHHOM.
V300pakeHue AecATUUYHBIX ApoOell TOUKaMU Ha YMCIOBOM TpsiMoii. CpaBHEHHe [eCSTUUYHBIX
Zpobeit.

ApudmeTnueckue IeHCTBUS C JeCITHUHBIMU Apo0siMu. OKpyT/ieHre [1eCITUUHBIX Apo0ei.

PereHnie TeKCTOBBIX 3a,au

PemieHre TEeKCTOBBIX 3ajau apupMeTHyecKuM criocobom. PerieHue yormueckrx 3azad.
Perienue 3a/jau mepe60poM Bcex BO3MOXKHBIX BapUaHTOB. VIcCIio/ib30BaHMe TIPU pellieHUH 3a7iau
Tab/IMILT U CXeM.

Pemmenuve 3ajau, cogepykallix 3aBUCMMOCTH, CBSI3bIBAalOIe BeTMUMHBI: CKOPOCTh, BpeMs,
paccTosiHve; 1jeHa, KOJIMUeCTBO, CTOMMOCTh. EJMHUIILI M3MepeHHsi: Macchl, 0O0béMa, I|eHbI;
paccTosiHUs], BpeMeHH, CKOpOCTH. CBSI3b MeX/ly eJUHULIaMU U3MePEeHHsT KayKJJ01 BeJTMUHHBI.

PelieHrie OCHOBHBIX 33/1a4 Ha PO0OH.

[peacraBieHye JaHHBIX B BU/e TabJIHLI, CTONOYATHIX JUarpaMM.



HarnsigHas reomerpus

HarnsiiHbie nipesicTaBieHust 0 pUrypax Ha TJIOCKOCTH: TOYKa, TIpsiMasi, OTPe30K, JIyd, yroJ,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPyr. YToJI. IIpsMOM, OCTpBIM, TYIIOU U pa3BépPHYTHIN
yTJIbIL.

[dnuHa oOTpe3ka, MeTpUuUecKue eJUHMLIbI JIWHBL.  [IuHa  JIOMaHOW, TepuMeTp
MHOT0yT0/IbHUKA. V3MepeHre U MoCTpOeHUe yT/I0B C MOMOIIbIO TPAHCIIOPTHPA.

HarnsiHele npezcraBieHusi 0 ¢urypax Ha IJIOCKOCTH: MHOTOYT'OJIbHUK; MPSIMOYTOJIbHUK,
KBa/[paT; TPEYTrobHUK, O PABeHCTBe QUryp.

N3o06pakeHne ¢uryp, B TOM umuc/ie Ha kKietyatoi Oymare. [ToctpoeHne KoHpuryparmii u3
yacTell TpsIMOM, OKPY>KHOCTU Ha HeJIMHOBaHHOMW U KieTdaroi Oymare. VMcronb30BaHue CBOWCTB
CTOPOH U YIJIOB MPSIMOYTOJ/IbHUKA, KBa/|parTa.

[Tno1azb MPSMOYTO/bHUKA M MHOTOYTOJIbHUKOB, COCTAaB/IEHHBIX W3 TIPSIMOYTOJIbHUKOB, B
TOM umc/e Guryp, n300paxEéHHBIX Ha KieTyaTtor Oymare. EAMHULIBI M3MepeHUs TUIOLa/IH.

HarnsigHele  TipeficTaBleHMsi O  TPOCTPAHCTBEHHBIX — ¢Urypax:  IMPSMOYTOJIbHBIM
napasienienunesi, Ky0, MHOTOrpaHHUKW. V300pakeHHe TPOCTEMIIMX MHOTOTPaHHHKOB.
Pa3BépTku Kyba u mapasuienenunesa. CosfiaHue Mofesiell MHOTOrpaHHUKOB (U3 Oymarw,
MIPOBOJIOKH, TUIACTUIMHA U JIp.).

O06BéMm MpsiMOyToJIbHOTO Tapasiiesnenuresa, Kyba. EauHuLbl n3MepeHusi 00bEéMa.

6 Kacc

HarypanbHble uncia

ApudmeTtnueckre JelCTBUSI C MHOIO3HAYHBIMM HaTypalbHbIMU uuciaMHU. YucIoBbIe
BbIpa)KeHUsI, MOPSJOK [1eHCTBUM, MCMO/Ib30BaHUe CKOOOK. Vcrmosb3oBaHWe TPU BBIYMCIEHUSIX
repeMeCcTUTEeIbHOTO U COUYeTaTeIbHOT0 CBOMCTB C/I0XKEHUST U YMHOKeHUsI, pacripe/ie/TMTe/TbHOTO
cBo¥icTBa yMHOXKeHUs1. OKpyT/ieHre HaTypaslbHbIX UMCe/l.

Hemuten W KpaTHble YKC/a; HAuOOJbIIWN OOIMKA [e/uTeslb W HavMeHbIlee oOIee
KpaTHoe. JleTMMOCTb CyMMBbI U TIpOU3Be/ieHus. [lesieHre C 0CTaTKOM.

Ipobu

OObIKHOBeHHasi /IpoOb, OCHOBHOe CBOMCTBO [pobu, cokpailjeHue Apobeii. CpaBHeHHE U
yriopsiiounBanye pobeid. PelieHue 3aau Ha HaxXOX/|eHWE YAaCTU OT LIeJIOTO W LIeIOTO IO ero
yactu. [IpoObHOe umc/io Kak pe3yabTar AesieHus. [IpejcTraBrieHWe [ecsTUUHON ApoOu B BUJe
OOBIKHOBEHHOUM /IpOOM ¥ BO3MOXKHOCTH TIpeJICTaB/ieHUss OOBIKHOBEHHOW [Jpobu B BHjE
JlecITUYHOM. [lecsiTiuHble podu U MeTpuyecKasi cucTemMa Mep. ApudmeTrnueckre AelCTBUS U
Y1C/IOBBIE BhIPA’KeHHsI C 0OBIKHOBEHHBIMH U [IeCSITUUHBIMH JPOOSMU.

OtHomienune. [leneHve B JaHHOM OTHOIIeHWH. Maciutab, mponopuus. [IpuMeHeHMe
TIPOIOPLIMM NPY PelleHnH 3a/au.

[MToHsiTHe TipolieHTa. BbluvcieHue TMpOLieHTa OT BeTMUMHBI U BEJIMYUHBI TI0 €€ TIPOLIeHTY.
BeipakeHre TIPOLIEHTOB [eCATHUHBIMUA Apo0sivu. PellieHre 3a7jau Ha TPOLEHTHI. BbipakeHue
OTHOLIIeHHs] BeJTMYMH B TIPOLIeHTaX.

[MTonoxkuTtenbHbIE U OTPULIATeIbHbIE YKC/Ia

[TonoxxurtenbHbIe U OTpULIaTebHbIe uncia. Llenbie urcna. Mogysb uncia, reoMeTpuueckas
WHTepIpeTauysi MoAy/as uncia. V3obpaxeHwe uucen Ha KOODAMHATHOW TipsiMoii. UucCoBbIe
TIPOMEXKYTKH.

CpaBHeHue uncen. ApuMeTrueckue [eiCTBUSL C TOJIOXKUTeIbHBIMA WM OTPULIATe/IbHbIMU
YKUC/IAMU.

[IpsiMoyronbHasi cucTeMa KOOpJAWHAT Ha MJIOCKOCTH. KoopAWHATBI TOUKM Ha TJIOCKOCTH,
abciucca u opguHara. [ToctpoeHue Touek U GUryp Ha KOOPAWHATHOM TJIOCKOCTH.

ByKkBeHHbIe BbIpa)KeHUsI

[TpumeHeHre OyKB [i/is 3alMCU MaTeMaTUUeCKUX BBbIpDaKeHUW U TipefjioykeHuil. CBoMCTBa
apuMeTHUUeCKuX [eicTBUi. byKkBeHHble BbIpa)KeHUs] M UMC/IOBble TO/CTaHOBKHU. BykBeHHbIe
paBeHCTBa, HaxOoX/eHWe HeW3BeCTHOro KomroHeHTa. ®opmysibl; (GopMysibl TepuMeTpa U
TUIOLIA TN TIPSIMOYTOJIBHUKA, KBa/[paTa, 00b&Ma rapasiiesnenuresa u Kyoa.

PelieHre TeKCTOBBIX 3a7iau



PemieHre TEeKCTOBBIX 3ajau apupMeTHyecKuM criocobom. PereHue jormueckyx 3azad.
Pernienue 3a/1au repe60poM Bcex BO3MOXKHBIX BapUaHTOB.

Pemienve 3afiau, CoziepyKalljix 3aBUCHMOCTH, CBSI3bIBAIOLIMX BeIWYMHBI: CKOPOCTh, BpEMH,
paccTosiHue; IieHa, KOJMUeCTBO, CTOMMOCTb; IIPOM3BOJUTE/ILHOCTb, BpeMsi, 00bEM pPabOoThI.
EquHUIBI M3MepeHus: MacChl, CTOMMOCTH; PacCCTOSIHUS, BpeMeHH, CKOpOCTH. CBSi3b MeXIY
e/IMHULIAMH U3MepeHUs] KaXK0l BeJIMUMHbI.

PemeHve 3afau, CBSI3aHHBIX C OTHOLIEHHEM, TPOTOPLIMOHATILHOCTBIO — BEJIMUMH,
TIPOLIeHTaMH; pellieHre OCHOBHBIX 3a/jau Ha JpoOU U MPOLIEHTHI.

OtuleHKa 1 IPUKHU/KA, OKPYT/IEHHEe pe3y/bTara.

CocraBneHre OyKBeHHBIX BbIpaXKeHHH 110 YCIOBHIO 3a/1aUH.

[lpesncTaBneHre [JaHHBIX C TIOMOIMIbIO Tabmul u guarpamM. CTosibuaTble AMarpaMMbl:
yTeHue U TocTpoeHre. UTeHue KPyroBbIX JUarpaMm.

HarnsigHas reomerpus

HarnsiiHbie nipesicTaBieHust 0 pUrypax Ha TJIOCKOCTH: TOYKa, TpsiMasi, OTPe30K, JIyd, yroJ,
JIOMaHasi, MHOTOYTO/TbHUK, YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3auMHOe pacrioniokeHuWe [BYX TIPSMBIX Ha TIJIOCKOCTH, TiapajiesibHbie TIpsiMble,
TiepreHAVKY/ISIpHbIe TIpsiMble. Vi3MepeHre pacCTOSIHUIA: MeXXAY ABYMsI TOUKaMH, OT TOUKU [0
TNIPSIMOM; [/IMHA MapLLpyTa Ha KBaZIpaTHOM CeTKe.

V3mepeHre ¥ TIOCTPOEHHE YTJIOB C IIOMOIBIO TPAHCIOPTHPA. BHBI TpPeyroJbHUKOB:
OCTPOYTOJIbHBIM, TIPSMOYTOJIbHBIM, TYIOYTOJ/IbHBIA; paBHOOE/PEeHHbIM, pPaBHOCTOPOHHUM.
YeTbIpEXYTObHUK, TIPUMEPbI UeThIPEXYTOMbHUKOB. [IpSMOYTO/bHUK, KBa/IpaT: MCIIOIb30BaHHe
CBOWCTB CTOPOH, YTJIOB, JuaroHaneil. M3o0pakeHre reoMeTpuyeckKux (puUryp Ha HeJIMHOBAHHOU
Oymare C WCIOJb30BaHWEM LMPKYJs, JIMHEWKH, YrO/JbHUKA, TpaHcmoprtupa. [locTtpoeHus Ha
K/leTuaTou Oymare.

[TepumeTp MHOTOyTO/MBHUKA. [TOHATHE MIOMAAN (GUTYPBI; eJUHULBI U3MepeHHs TIOIa/H.
[MpubnxéHHOe u3MepeHWe TUIOLAAW (Uryp, B TOM 4YKHCAe Ha KBaJpaTHOW CeTKe.
[TpubmpKéHHOe U3MepeHue JJTMHBI OKPY>KHOCTH, TUIOIIAZAN KpyTa.

CummeTpus: LieHTpa/ibHasi, 0CeBasi U 3epKajibHasi CUMMeTpru. [TocTpoeHre CUMMeTPUYHBIX
duryp.

HarnsiiHble Tipe/icTaB/eHuMs O IPOCTPAaHCTBEHHBIX (Urypax: rapasuiesienure], Ky0, npusma,
NMpaMuza, KOHYC, LIWIMHAP, map U cdepa. M306paskeHne mpocTpaHCTBeHHBIX ¢uryp. [Ipumepsr
Pa3BEPTOK MHOIOIPAaHHUKOB, LWIMHApPA M KoHyca. Co3jaHue MoJesieil MpOoCTPaHCTBEHHBIX
¢uryp (13 Oymaru, MpOBOJIOKH, TUVIACTAIMHA U [JIP.).

[ToHsiTne  0O0bEéMa; eAWHHULBI  U3MepeHUss 00béMa. OOBEM  MPSMOYTOJILHOTO
Triapasuienienuesa, Kyoa.

TIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIFTATEI OCBOEHWS [TPUMEPHOM PABOUYEN
[MPOI'PAMMBI KYPCA (ITO 'OJAM OBYUEHUA)

OcBoenune yuyebHOTO Kypca «MaTeMaTHKa» B 5—6 Kjaccax OCHOBHOW IIKOJIbI JIOJDKHO
obecrieunBaTh JAOCTIKEHHUe CIeAYIOIUX NpeIMeTHbIX 00pa3oBaTe/IbHbIX pPe3yJbTaToB:
5 kiacc

Yucna v BBIYUCTIEHUS

o JloHMMaTh W TPAaBUIBHO YINOTPeOJ/IATH TEPMHUHBI, CBSI3aHHbIE C HATYPaIbHBIMU
YyKCaMU, OObIKHOBEHHBIMU U JIeCSITUUHBIMU IPOOSIMHU.

e CpaBHMBaTh U YIOPSAJOYMBATHL HaTypaJbHble YWC/I4, CPaBHUBAThb B IIPOCTEUIIMX
clyuasix 00bIKHOBEeHHbIEe Ipo0U, AeCsTUUHbIe APOOH.

e COOTHOCUTH TOUKY Ha KOOPJWHATHOW (UMCIOBOM) MPSMON C COOTBETCTBYIOLIUM ei
YKUC/IOM U K300pakaTh HaTypasibHble UMC/Ia TOUKAaMKA Ha KOOPAWHATHOM (UMCIOBOW)
TIPSIMOM.

e BhbInosHATh apudmMeTHueckre 1eHCTBUS C HaTypalbHBIMUA YUCIaMH, C 0OBIKHOBEHHBIMU
Ipo0sSiMU B TIPOCTEHIINX CITydasiX.

e BbINosHATE NPOBEPKY, IPUKKKY pe3y/ibTaTa BbIYMC/IEHUM.



OKpyr/IsTh HaTypaJIbHble UUC/Ia.

PelnieHrie TeKCTOBBIX 3aa4

PemaTb TeKCTOBbIe 3aJaud  apuU(PMeTHUeCKUM CIocoboM ¥ C  TIOMOIIBIO
OpPraHM30BaHHOTO0 KOHEUHOTO repebopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3afjauu, copepikaiiie 3aBUCHMOCTH, CBSI3bIBAIOLL{e€ BEJWYMHBL: CKOPOCTb,
BpeMsl, pacCTOsIHUE; LieHa, KOJIMYeCTBO, CTOMMOCTb.

Vcronb30BaThk KpaTKKe 3arycH, CXeMbl, Tabuipl, 0003HAUEeHHs TIPH PeLleH|H 3azay.
[Tonb30BaTbCsl OCHOBHBIMU €IMHWLIAMH H3MepeHMs: 1|eHbl, MacChl; pacCTOSHUS,
BpeMeHH, CKOPOCTH; BbIpa)kaTb OJHU e[IMHULIbl BeJIMYMHBI uepes JipyTrHe.

V3BnekaTb, aHa/IM3MPOBaTh, OLleHWBaTh MHPOPMALMIO, TIpe/ICTaBIeHHYI0 B Tabsuile, Ha
cTos1buaToi AriarpaMMe, UHTEPIIPETUPOBAThH TIpe/ICTaB/IeHHbIe /laHHbIe, MCII0/Ib30BaTh
JlaHHbIe TIDY pellleHry 3a/au.

HarnsigHas reomerpus

[Tosb30BaThCS TEOMETPUUECKUMU TOHSTUSMU: TOYKa, IpsiMasi, OTPe30K, JyY, YTroJl,
MHOT'OYTOJ/IbHUK, OKPY>KHOCTb, KPYT.

[IpuBOAWTE TpUMephbl 00BHEKTOB OKPY’Karolllero Mupa, UMeroIX (GopMy H3yueHHBIX
reoMeTpuuecKrx (uryp.

Vcronb30BaTh TEPMMHOJIOTHMIO, CBSI3aHHYIO C yIVIaMM: BeplIMHa CTOPOHa; C
MHOTOYT0/IbHUKaMU: YTOJl, BeplliMHa, CTOPOHA, [MaroHajab; C OKPY>KHOCTBIO: pajiuyc,
JMameTp, L|eHTp.

V300pakaTh M3yueHHbIe TeoMeTpuueckre (UTyphl Ha HEJMHOBAHHOW M KJIETYAaTOU
Oymare C TIOMOLLbIO LIUPKYJISl ¥ JIMHEUKU.

Haxoaute AnMHBI OTPe3KOB HENOCPe[CTBEHHBIM H3MepeHHeM C TOMOILIbI0 JIMHEHKH,
CTPOUTH OTPEe3KH 3a/laHHOM /IJTMHBI; CTPOMTb OKPY>KHOCTb 33[JaHHOTO pajinyca.
Vcronb30BaTh CBOWMCTBA CTOPOH M YIJIOB TPSMOYTOJBHUKA, KBajpaTa A UX
TOCTPOEHUS], BEIUMC/IEHUS TIJIOIIAN 1 TiepuMeTpa.

BeruncisTe mepuMeTp U TUIOIAJb KBaJpaTa, MPSIMOYTO/IbHUKA, (UTYpP, COCTAaBIeHHBIX
13 TIPSIMOYTOJTbHHUKOB, B TOM uMc/ie (puryp, n300pa)kEéHHbIX Ha KjieTuaToi Oymare.
[Tonb30BaTbCSi OCHOBHBIMH METPUYECKUMH eJMHWL[AMH W3MepeHUsl [IMHBI, TJI0Iaju;
BbIpa)XaTh OJJHU eZIMHUL[bl BeJTMYMHBI uepe3 JipyTrue.

Pacrio3HaBaTh mapasuienienure]], Ky0, UCI0/Ib30BaTh TEPMUHOJIOTHIO: BepIIrHa, pebpo
rpaHb, M3MepeHusi; HaX0JUTh U3MepeHHsl Tlapasliesienuresa, Kyoa.

Beruncnstes 06béM Kyba, rapanesnenumne/a 1o 3afiaHHbIM W3MepPeHHsIM, T10/Tb30BaThCS
e/IMHULIAMU M3MepeHusi 00béMa.

PermaTh HeC/I0)KHBIE 337laui HA U3MepeHHe TeOMEeTPHUUeCKNX BeTMYUH B TIPAKTUYECKHX
CUTYyaLUsIX.

6 Kimacc

Yucsia ¥ BBIUMCI€HUS

3HaThb ¥ MOHWMATh TEPMHHBI, CBSI3aHHBIE C Pa3/IMUHBIMU BUJAMH YKCET U CTIocobaMu
VX 3aluCy, MepexoiuTh (ecid 3TO BO3MOKHO) OT OJHOW ()OpPMBbI 3alMCHU YMC/a K
JIpyTrou.

CpaBHMBaTh W YIIOPSiIOUMBaTh Lieible Urc/ia, OObIKHOBEHHble U JieCATUUHbIe Ipobu,
CpaBHMBATh UM(JIa OJHOTO U Pa3HbIX 3HAKOB.

BbInosiHATE, coyeTasi yCTHble U NMUCbMEHHbIE TIPUEMBI, apupMeThUUecKre AelCTBUS C
HaTypaJbHBIMA U LeJILIMU YWC/IaMH, OOBIKHOBEHHBIMM U [IeCATHUHBIMH [[pODSMH,
TM0JIOKUTETbHBIMU Y OTPULIATE/IbHBIMU YU CJIaMHU.

BbIunc/iATe 3HaueHWsi UYWC/IOBBIX BbIPa)KEHWH, BBINO/HATh IPUKUJKY U OLIEHKY
pe3y/bTaTa BBIYMC/AEHUM; BBIMOJHATE MpPeoOpa30BaHUsI UMC/IOBBIX BbIpaKeHHWN Ha
OCHOBe CBOMCTB apu(MeTUUeCKUX JelCTBU.

COOTHOCUTHL TOYKY Ha KOOpPJWHATHOM MpSIMOM C COOTBETCTBYHOIIMM €l UYUC/IOM M
n300pakaTh UKMC/Ia TOYKAMH Ha KOOPAWHATHOW TIPSIMOM, HAXOJWUTh MO/Y/Tb UHMCIA.



e COOTHOCUTb TOYKM B TMPSAMOYIOJbHOM CHCTeMe KOOpJAMHAT C KOOpJMHATaMH 3TOH
TOUKU.

e OKpyIJISITD 1jeJIble UMC/Ia U [JeCITUUHBIe pO0H, HaXOJUTh TIPUOIKEeHHUsT UHCeT.

YuicnoBble U OyKBeHHbIE BbIpaKeHUsI

o TloHumate ¥ ynoTpeb/siTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHI0 CTENeHU YMC/ia, HAXOAUTh
KBa/[paT M Ky0 umC/a, BBIUMC/IATH 3HAUEHUs] UMC/IOBBIX BbIPaKEHHUH, COfeprKalliyx
CTereHM.

e [lonb3oBaThCsl mNpH3HAKaMMU JE/JMMOCTH, pacK/Ia/blBaTh HaTypaJbHble 4YHMC/Ia Ha
MIPOCTbIE MHOKUTEJIH.

e Tlonb3oBarbecsi MaciiTaboM, COCTaB/SATH TMPOMOPLMM W OTHOLIeHUs. 6 Vcrnonb3oBaTh
OykBBI /17151 0003HaYEeHUs UMCeT MTPY 3alMCH MaTeMaTHUeCKUX BbIP@KeHHUM, COCTaBIATh
OyKBeHHble BbIpaKeHHSI U (OPMYJIbl, HAXOJUThb 3HaueHUsi OYKBEHHBIX BbIpakKeHHWH,
OCyIIIeCTBIsisl He0OXO/IMMBIe TT0/ICTAHOBKHY M 1Tpeo0pa30BaHusl.

e HaxoauTb HeH3BeCTHbIN KOMIIOHEHT PaBeHCTBa.

PerieHrie TeKCTOBBIX 3a/1au

e PelliaTh MHOTOLIIArOBbIe TEKCTOBbIE 3a/laui apU(h)MeTHUeCKUM CIIoCcoO0M.

e PemaTh 3ajaud, CBs3aHHble C OTHOLLEHWEM, TPOIOPLMOHAJBHOCTBIO BeJIWYMH,
TMPOLIeHTaMU; pelliaTh TP OCHOBHBIE 33/lauM Ha IpOOU 1 TIPOLIEHTHI.

e PemaTh 3a37auM, cofieprKalliie 3aBUCHUMOCTH, CBS3bIBalOLMe BeJUUUHbI: CKOPOCTb,
BpeMs, pacCTOsiHWe, 1|eHa, KOJIMYeCcTBO, CTOMMOCTb; IPOM3BOJMUTENbHOCTb, BpeMs,
o0béma paboTel, uCMONB3ys apudmMeTHyecKre [AeWCTBUS, OLEHKY, TPUKHUIKY;
T10J1b30BaThCsl €JUHULIAMU M3MepeHUs] COOTBETCTBYIOLL{MX BEJIMUUH.

e CocTaBnsTs OyKBeHHbIE BBIDKEHHSI 110 YCIOBHUIO 3aJjauM.

e U3Bnekatb uH(pOpMaIUIO, Tpe/CTaB/leHHY0 B TabyullaxX, Ha JIMHEMHOM, CTo/OuaToi
WIA KPYrOBOM JMarpamMmax, WHTepIpeTUpOBaThb IIpeJCTaB/eHHble [IaHHBIE;
WCII0/1b30BaTh JAHHbIE TPY PeLleHnH 3a/1au.

o TlpezacTaBasiTh UHGOPMALIMIO C TIOMOIIIBIO TabJTUILI, TMHEHHON U CTO/I0YATOM [UarpaMm.

HarnsigHas reometpust

o TIpuBOAWTH TIpMMepHl OOBEKTOB OKPY)KAIOIIEro MUpa, UMEIIUX (OpPMYy H3yUeHHBIX
reOMeTpuueckKrux TUVIOCKUX U TIPOCTPAaHCTBEHHBIX (UTYp, TpPUMepbl pPaBHBIX WU
CUMMeTPUYHBIX (DUryp.

e l300pa)kaTb C TIOMOLbIO LIMPKYJ/s, JIMHEMKH, TPaHCIIOPTHpAa Ha HETMHOBAHHOM U
KJeTyaTtol Oymare M3yueHHbIe IJIOCKHe reoMeTpuueckue (purypsl ¥ KOHGUrypauyy,
CUMMeTpUYHbIe (PUTYPBI.

e Ilonb3oBaTbCsi TeOMETPUUECKUMM TIOHSATUSMU: PpaBeHCTBO (Uryp, CHUMMETpHS;
WCII0/Ib30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C CHMMeETpHeH: OCb CUMMETDUHM, LIeHTP
CUMMeTpUH.

e HaxoguTh BeJIMUMHBI YI7IOB M3MEpPEHHEM C MOMOLLbI0 TPAHCIIOPTHUPA, CTPOUTH YTJbl
3a/laHHOM BEJIMUMHBI, TO/b30BaThCA TPU PelleHWH 3ajau rpajlyCHOM MepoM YIJIOB;
pacro3HaBaTh Ha YepTeXKax OCTPbIM, MPSIMOU, Pa3BEPHYTHIN U TYTOM YIJIbI.

e BpIUMCIATH [IMHY JIOMaHOW, MepUMeTpP MHOTOYIO/IbHMKA, T0/Ib30BaThCs eJUHULIAMHU
V3MepeHUs IJIMHbI, BbIpaXkaTb OJHU eJUHULIbI U3MepeHuUs [JJIMHbI uepe3 pyrue.

e HaxoguTb, UCNO/b3Ysl YepTEKHbIe MHCTPYMEHTHI, PACCTOSIHUS: MeX/y JBYyMs TOUKaMH,
OT TOUKHU [0 MPSIMOM, JIMHY MyTU Ha KBaJIpaTHOM CeTKe.

e Bplunciaate miowjaie (Uryp, COCTaB/e€HHbIX W3 MPSIMOYTOJIbHUKOB, HCIO/Ib30BaTh
pa3bueHne Ha TIPIMOYTOJbHUKW, HAa paBHble QUryphl, [JOCTpaMBaHUe [0
NpSIMOYTO/IbHYKA; T10/1b30BaTbCsl OCHOBHBIMM €IMHULIAMUA H3MepeHHUsl IUIOLaZiu;
BbIpa)KaTh OJHU e/JMHULIbl M3MepEeHUs MJIOLIaJiu uepes pyrue.

e Pacrio3HaBath Ha MofiensaXx U W300paKeHWsX MUpaMHy, KOHYC, LWJIHHJP,
WCTI0/Tb30BaTh TEPMUHOJIOTHIO: BepILIMHa, pebpo, TpaHb, OCHOBaHKe, pa3B&PTKa.

e 1300pakaTh Ha KeT4aToi Oymare mpsiMOYTO/IbHBIN Mapasuiesienures.



e Bpuucaare 00bEM

NPSIMOYTOIbHOT O

napaJsijiesnenarie/a,

KyOa,

I10J1Ib30BATHCA

OCHOBHBIMM €JWHHWLIAMH HW3MEPEHHNA O6”béMa; BbIpaXXaTb OJHW €IWHHULBI U3MePEeHUS

00béMa uepes pyrue.
e Pemath HeC/IIOXKHbIE
MPaKTHUECKUX CUTYaLUsIX.

3aJjaud = Ha

HaXoXXaeHune

Temarnueckoe TlaHUpoBaHKe yuebHOTo Kypca (1o rogaM obyueHust)

5 knacc (He meHee 170 u)

reoMeTpuiyeCKux

Be/IMUYMH B

Ne, Ha3Banmue pa3jesna (TeMbl) OcHoBHbIE BUABI|Vcriosnb3yemMble
Kypca (4410 4acoB) JAeATeTbHOCTH 00YYaIOIUXCA  [37IeKTPOHHbBIe
obpa3oBaTe/ibHbIe
pecypchl
1 | HarypanabHbIe qucia. Yurarsb, 3anMcbiBaTh, (POIII, Yuu.py,
JenicTBus C CpaBHMBATb HaTypa/bHble uucaa; (PemyBIIP,
HaTypa/IbHbIMHU UM C/IAMH npejp/jiaraTb U 00cyxaars |PemyOI'3,
(43 4) cnoco0sl yropsijourBanus uricen.  (MHGOypoOK,
Hecsatnunas cuctrema | H3ob6paxarb KoopauHatHyto |InternetUrok
cunciieHus. Psp HaTypasbHBIX | MPSMYRO, 0TMe4yarThb yncna |Kommerorep,
uyncen. HarypanbHblli psifi. | TOUKaMu Ha KOOpPJMHATHOM |[[IPOEKTOP
Yucno 0. HatypanbHble uncna | OpsMOW, HAXOAWUTb KOOPAWHAThI
Ha KOODJWHATHOW TIPSIMOW. | TOUKM.
CpaBHeHue, okpyryienne | HMccinepoBatb CBOHCTBa

HaTypasbHbIX UMCe/l.
Apudmertnueckre eiCcTBUS C

HaTypaTbHbIMU YKCIAMU.
CaoricTBa HYJIS rpu
CJIO)KEHUM U YMHOXXEHUH,
CBOMCTBA  €[WHULIBI  TpU
YMHO>KeHUM.

[TepemecTuTenibHOE u
coyeTaTesibHOe CBOWCTBa
C/IO)KEHUSI UM YMHOXKeHUs,

pacripege/inTe/IbHOe CBOMCTBO

YMHOXXEeHUS.
[Henuten U KpaTHble 4uUCIIa,
pasyioxeHue yuca Ha
MHOXUTe/u.  [enenne ¢
OCTaTKOM. IIpoctblie 51

coctaBHble yucaa. IlpusHaku
JleIMMOCTH Ha 2, 5, 10, 3, 9.
CreneHb €  HaTypalabHbIM
ToKa3aTesieM.

UucsoBble BbIpDa)KeHUSI; MOPS-
JIOK J1eMCTBUM.

PemieHnie TEeKCTOBBIX 33/la4 Ha
BCE apumeTHUecKue
JIeMICTBUS, Ha [IBIDKEHUE U
MOKYTIKU

HaTypajabHOro pszaa, uvcen 0 u 1
TIPU CJIO’KEHUU U YMHOKEHUHU.
Ncnonb3oBaTh NpaBUJIo0
OKpYTJ/IeHHs1 HaTypasbHbIX YHCeJI.
BomonHaTe  apudmernueckue
AeiicTBUA C HaTypa/IbHbIMU
YyuC/laMy, BBIYMCIATH 3HAueHUs
UYMCJIOBBIX BbID&KEHUM co
ckobkamu 1 6e3 cKoOOK.
3anuchbiBaTh  IpOM3BeJleHHE B
BUJle CTeleHW, YUTaTh CTereHw,
HCNO/Ib30BaTh  TEPMHHOJIOTHIO
(ocHOBaHue, ToKasareJib),
BBIUHC/IATH 3HAYEHUs CTereHel.
BbINo/HATH NPUKHAKY U OLIEHKY
3HaYeHUM UMCJIOBBIX BbIPAKEHUM,
npe/jjaraTb U NpUMeHATh
NMPpHEMBI MPOBEPKH BLIUKCIEHU.

Hcnosib30BaTh npu
BBIUMC/IEHUSAX T1ePeMeCTUTeIbHOe
u coueTaTesIbHOe CBOMCTBA
CJIOXKEHUS u YMHOYKEHHS,
pacripe/ie/iTeIbHOe CBOMCTBO
yMHOXeHus; ¢opMy/IHpOBaTHL U
MPUMEHATH npaBuIa
ripeobpa3oBaHus YKCIOBBIX




BbID&KEHMM Ha OCHOBE CBOMCTB

apumeTHUUeCKUX JeUCTBUM.
HUccnepgoBaTth UMCJIOBbIE
3aKOHOMEDHOCTH, BBIJBUTaTh U
000CHOBBIBATh TUINO0Te3bl,
¢opmyupoBaTrs 0000IIeHUST ©
BBIBO/IbI (0] pe3y/bTaTam
TIPOBeIEHHOTO WCCIIe/lOBaHMS.

®opmyMpoBaTh  OmpejeeHUus
JlelTesIss ¥ KpaTHOro, Ha3bIBaTh
JendrteM W KpaTHble  YMCJIa;
pacno3sHaBaTh TIPOCThIe U
COCTaBHbIE YKCIa;
(¢opmyupoBaTh U NPHUMEHATH
NPU3HAKM [|eJIMMOCTU Ha 2, 3, 5, 9,
10; NPUMEHATh a/IrOpUTM
pasnoXKeHus: 4YMc/la Ha MpOCThbIe
MHOJKWTE/IW; HAXOAUTb OCTaTKU OT
[leJIeHHs1 U HeTOJTHOe YaCTHOe.
Pacno3naBarb VICTUHHBIe u
JIO)KHbBIE BbICKa3bIBaHUS )
HaTypa/bHbIX 4YMC/1aX, NPUBOJUTH
npuMepbl U KOHTP- TPUMEpHI,
CTPOMTH  BBICKA3bIBaHMUA 1%}
OTPULIAHUSI  BBICKA3blBaHUW O
CBOMCTBaX HaTypa/IbHbIX YHUCeJI.
KoucrpyupoBarsb
MaTeMaTH4eCKHe Mpe/I0KeHus C
TIOMOLIBIO  CBSI30K  «W», «UJIN»,
«ec/u..., TO...».

Pemath TEKCTOBbIe 3ajaun
apudMeTHUeCKUM criocobom,
HCI0/Ib30BaTh 3aBUCMMOCTH
MeXJy BeJMYMHaMu (CKOPOCTb,
BpeMms, pacCTosiHueE; L|eHa,
KO/IMYeCTBO, CTOMMOCTb U [p.):
aHa/IM3MpoOBaTh U OCMBIC/IMBATH
TeKCT 3ajaudy,
nepe¢opMy/IMpOBaTh  YC/IOBUE,
U3BJIEKAaTh HEOOXO/MMbIe /1aHHBIe,

yCTaHaB/IUBATh 3aBUCHMOCTH
MeXJy BelUYMHaMy, CTPOMThb
JIOTUYECKYIO LIETIOUKY
paccyieHuu.

MopjenupoBarb  XOJ  pelleHus
33/laud  C TIOMOLBH)  PUCYHKA,
CXeMbl, Tab/IULBI.

IIpuBoaAUTE, pa3oupars,
OLIEHMBATh pa3/IMUHbIe peIIeHws,
3aMKCH pellieHni TeKCTOBBIX 3a/au.
Kputnuecku OLIeHUBATh
TIO/TyYeHHbIH pe3y/bTar,




OCyIIIeCTBJ/IATD CaMOKOHTPOJIb,
TIPOBepsisi OTBET Ha COOTBETCTBUE
YCJIOBHIO, HAXOUTh OIIMOKH.
Pemate 33fauM  C  TIOMOIIBIO
nepebopa BCEX BO3MOYKHBIX
BapUaHTOB.

3HAKOMHMTBCA C MCTOPHEH pa3BUTHS

apru(MeTUKH.

il

HarnsigHas reomerpus.
JInHuu Ha n1ockoctH (12 u)
Touka, mpsiMasi, OTpe30K, JIydY.
JlomaHas. VI3MepeHue [1JIMHBI
OTpeskKa, MeTpHUYyecKue
e[IMHULbl U3MepeHUsl [/IUHbI.
OKpY’>KHOCTb U KpYT.

[TpakTHueckast pabota
«ITocTtpoenue y3opa us
OKPY>KHOCTEM».

Yron. TlpsgMoli, OCTpbIi, Tyrou
17} pa3BEPHYTHIN YTJIbI.
V3mepeHue yrios.
[TpakTHueckast pabota

«[locTpoenue yrios»

Pacnio3HaBaTh Ha  ueprexax,
PUCYHKaX, ONMMCbIBATh, UCTIO0JIb3Y5

TEPMUHOJIOTUIO, U M300pakaTh C
[IOMOILIBLIO UepTEXHBIX
WHCTPYMEHTOB: TOUKY, IIPSIMYIO,
OTpe30K, Jy4d, YroJj, JIOMaHylo,
OKDY’KHOCTb.

Pacrnio3HaBars, NPUBOAUTH
npuMepbl 00BEKTOB peaybHOTr0
MUpa, MMEIOLLIUX ¢bopmy

M3y4YeHHbIX (PUTyp, OLleHUBATh HX
NIMHEelHbIe pa3Mephbl.

Ncnonb3oBarhb JIMHENKY u
TPaHCTIOPTUD KaK HWHCTPYMEHThI
JJIl  TIOCTPOEHHSI M UW3MepeHHs:
U3MepATh JJTAHY OTpe3Ka,
BeJIMUMHY YIJIa; CTPOUTh OTPe30K
3a[laHHOM /I/IMHBI, YToJl, 3aJlaHHOU
BeJINYVHBI; OTK/IaAAbIBATh
LUPKyJleM  paBHble  OTpe3KH,
CTPOUTBH OKPY)XHOCTb 3a/laHHOTO
pajuyca. M300pakaThb
KOH(Uryparui  reoMeTprUuecKux
¢buryp u3 oTpe3koB, OKPYKHOCTeH,
X yYacTell Ha HeIMHOBAaHHOU W
KjeTyaToli Oymare; mpejjararhb,

OMHKCHIBATH 7} 00Cy)XaaTh
Croco0bl, Q/ICOPUTMBI
MIOCTPOEHHUSI.

Pacno3HaBath ¥ u300paxkarb Ha
HEeJIMHOBAHHOW M KJIeT4aTou
Oymare TIpsSIMOM, OCTpBIH, TYTIOH,
pa3BEéPHYTHI yI/bl; CPaBHUBATh
yTJIbI.

BbIluuCAATL  [JIMHBl  OTPE3KOB,
JIOMaHbIX.

IloHuMaTh M HCHO/IB30BAaTh IIPH
pellleHuH 3aja4  3aBHCHUMOCTH
MeXJy eJUHULIAMU MeTpUYeCKOU
CUCTEMBbl Mep; 3HAKOMHUTBbCH C
HeMeTpUUeCKUMU CHUCTeMaMu Mep;
BbIpaXKaTh [/IMHY B pa3/MyHbIX
e/IMHULIAX V3MepeHusl.

POIII, Yuu.py,
PemryBIIP,
PemryOI'D,
Nudoypok,
InternetUrok
KomnsbroTep,
MPOEKTOop

NccnepoBatb ¢burypsl u




KOH(Uryparuu,
1rpoBbIe pecypChbl

WCIIO/b3YsI

OOBIKHOBEHHBIE PO0H

(48 )
Ipo0b. [TpaBu/IbHBIE u
HerpaBU/IbHbIE Ipo6m.

OcCHOBHOE CBOWMCTBO /Ipo0Owu.
CpaBHeHue po0et.

CnoxeHre ¥  BbIYATaHUE
0OBIKHOBEHHBIX Ipo0eid.
CwMeriaHHast JIpo0Bb.
YMHOXeHue U  [JlejieHUe
0OBIKHOBEHHBIX Jpobeis;

B3aMMHO-00paTHbIe IPOOH.
PellleHrie TeKCTOBBIX 3ajady,
CoZiepoKaImx Jipoowu.
OcHOBHBIe 3a7lauyl Ha Ipo0H.
[TpumMeHeHre OYKB il 3aIlUCH
MaTeMaTUUeCKUX BBIPKEHUH U
Tipe//I0KeHUH

MopenupoBaTh B rpaduueckon,
npegMeTHOW (opMme, C TIOMOLbIO
KOMITbIOTePA TIOHSATUSI U CBOWCTBA,
CBsi3aHHBIe  C  OOBIKHOBEHHOH
Jpo0ObIO.
Yurath
CPaBHHUBATh
Apobu,
000CHOBBIBATh
CII0Co0BI
npobeit.
M300pakaTh 0OBIKHOBEHHBIE
npoby TouKaMH Ha KOOpPAMHATHOMN
TIPSIMO; KCI0/Ib30BaTh
KOOD/IMHATHYIO  TIPSIMYIO /ISt
CpaBHEHHS JIpo0ei.
®opMy/IHPOBaTh, 3aMUCHIBATH C
MOMOIIbI0 OykB OCHOBHOE
CBOMCTBO OOLIKHOBEHHOW [Jpo0Ow;
KCII0/1b30BaTh OCHOBHOE CBOMCTBO
opobu f1si cokpaitieHus apobeii u
MpU- BeZieHHs1 JpoOu K HOBOMY
3HaMeHaTesko.

IIpeacTaBAsATh CMEIIAHHYHO PO0h
B BU/le HENpaBWILHOW U BBIZEJISTh
Le/Ty10 4yacThb yncsia u3
HEeTPaBUWJILHOU JpO0OH.

BomonHATs  apudmernueckue
AeficTBUSI C  OOBIKHOBEHHBIMHU
Ipo0siMY; TIPUMEHATH CBOMCTBa
apubMeTHUeCKUX JeUCTBUM ISt
paroHaIU3aluy BbIYMC/IEHUH.
BbINO/THATH PUKUAKY U OL[EHKY
pe3yJibTara BbIUMCJIEHUH;
npej/iarath u MPUMEHSTh
NMPHEMBI POBEPKH BLIUKCIEHUN.
IIpoBoauTH HMCC/1e/JoBaHMA
CBOWMCTB Apobel, omupasick Ha
YKC/IOBbIE 3KCIIePUMEHTHI (B TOM
YKc/ie C TOMOILIBI0 KOMITBIOTepa).
Pacno3HaBarh WCTUHHbBIE U
JIO)KHbIE BBICKA3bIBaHUS O JIPOOSX,
NMPUBOANTH MpHUMepbI u
KOHTPIPHUMEPBI, CTPOUTH
BBICKa3bIBaHUA OTpULIAHUS
BbICKa3bIBaHHUH.

PemaTh TEKCTOBbIE 3a/1auM,
cojiep)kalljie IpoOHbIE JlaHHBbIE, U
3a/laud  Ha  HaxXOXK/JeHWe  YacTh
1[eJIOT0 M 1[eJIOT0 TI0 €ro uacTy;

u 3aNUChIBATh,
0OBLIKHOBEHHbIe
npejjiaraTh,

U o0cyxjaaThb

YIOpSI0YMBaHUS

n

P3III,
PemryBIIP,
PemryOI'd,
Nudoypok,
InternetUrok
KomnsbroTep,
MPOEKTOop

Yuu.py,




BBISIB/JIATD HMX  CXOACTBA H
pa3Inyus.

MopjenupoBarb  XOJ  pellleHus
33/laud  C TIOMOLBH)  PUCYHKA,
CXeMbl, Tab/IULBI.

IIpuBOAUTH, pa3oupars,

OLl€eHUBATb paA3/IMUHbI€ DpelieHusd,
3aI1ticu pEH_IeHI/Iﬁ TEKCTOBLIX 3a/idy.

Kpurnuecku OI|eHUBATh
T10JTyYeHHBIN pe3y/bTar,
OCYILLIeCTBJISITh CaMOKOHTPO/Ib,

TIPOBepsisi OTBET HAa COOTBETCTBUE
YCJIOBHIO, HAXOUTh OIIMOKH.
3HAaKOMHTBHCA C UCTOPHEH Pa3BUTHS
apudMeTHKU

Harnspnas reomMeTpus.
MHoroyro/ibHUKH (10 u)
MHOrOyrobHUKH.
UeTbIpEXYTO/IbHUK,
MpPsIMOYTOJIbHUK, KBa/iparT.
[TpakTHueckast pabota

«ITocTpoenne npsAMOYTroJIbHUKA
C 3a/laHHbIMM CTOPOHaMHM Ha
HeJIMHOBaHHOW Oymare».
TpeyroJibHUK.

[lnowiaae ¥ TiepuMeTp MPSIMO-
YrOJbHUKA U MHOIOYTOJIbHHUKOB,
COCTaBJ/IEHHbIX U3
MIPSIMOYTOJIbHUKOB, e IMHHULIbI
vu3Mepenus mowaau. [lepumerp
MHOTO- yTOJIbHUKA

OnuceIBaTh, UCIO/IB3YA
TEPMHHOJIOTHI), HW300pa)kaTh C
[OMOLLIBIO YepTEKHBIX
WHCTPDYMEHTOB W OT  PYKH,
MO/Ie/TMPOBaTh u3 Oymaru
MHOTOYTOJIbHUKH.

IlpuBoauTHE mNpUMepPHI O00BLEKTOB
peasibHOTO MHpa, UMerIUX (HopmMy
MHOTOYTOJIbHUKA,
TPSIMOYTOJTbHYKA, KBazipara,
TPEyrojbHUKA, OLIEHHBATh UX
JIHeNHbIe pa3Mepbl. BeIUMCIATH:
riepuMeTp TPeyTo/IbHUKA,
TPSIMOYTOJTbHYKA,
MHOTOYTO/TbHHKA; TUI0MIazb
NPSIMOYTOJTbHYKA, KBaJpaTa.
MN300paxaTh OCTPOYTOJIbHEIE,
NPSIMOYTOJIbHbIE U TYTIOYTOJIbHBIE
TPeYTOJIbHUKH.

CTpouTrhp Ha HeJMHOBAHHOW U
KieTuatod  Oymare KBaJpar U
NpSIMOYTOJIbBHUK ~ C  3a/|JaHHBIMHU
amMHaMyd  ctopoH.  McciepoBaTh
CBOJICTBa TMIPSIMOYTOJTbHYKA,
KBajipaTa MyTéM  3KCIIePUMEHTa,
HaOmoeHus, M3MepeHus,
MO/IeTMPOBaHMsI; CpPaBHUBATh
CBOWCTBAa KBajipaTa ¥  TPSMO-
yTOJIbHUKA.

KoHcTpynpoBarts

MdTeMdTHYeCKHe MpeaI0KeHus C
MOMOILIIbKO CBA30K «H@KOTOpBIﬁ»,

«JTFOOOM». Pacno3naBsarthb
UCTUHHEIE u JIO>KHBIE
BBICKA3bIBaHUSA 0
MHOT'OyTOJIbHUKAX, NPUBOAUTH

P3III,
PemryBIIP,
PemryOI'd,
Nudoypok,
InternetUrok
KomnsbroTep,
MPOEKTOop

Yuu.py,




npuMepbl U KOHTPIIPUMEDBI.
HUccnegoBathb 3aBUCUMOCTDb
TJIOIIAIM KBajipaTta OT JJIMHBI ero

CTODOHBI.

Ncnonb3oBaTh CBOMCTBA
KBa/IpaTHOM CeTKH [iJisl IOCTPOEHUs
dburyp; pa3douBaTh
MPSIMOYTOIbHUK ~ Ha  KBaJ[paThl,
TPeyTObHUKHY; COCTaBJIATH
burypsi u3 KBa/IpaToB U

MPSIMOYTO/IbHUKOB Y HaxOJUTh WX
iouab, pa3buBate (GUrypel Ha
NPSIMOYTOJIbHUKA M KBaJpaThl U
HaXO/[WTh UX IJIOLIA/Ib.

BbipaxaThb BelMUMHY IUIOLIAU B
pa3/MYHBbIX eJUHULIAX H3MepeHUs

MeTpUYeCcKOM CUCTEMbI Mmep,

NMOHUMAaTb U  HCI0/Ib30BaTh

3aBHCUMOCTH MEeXIY

MeTpUYeCKUMU e JUHULIAMU

W3MepeHus TI0LLa/In.

3HAKOMUTBHCA C npuMepamMu

NPUMeHeHHUs TIJIoaJiu U TlepuMeTpa

B MPaKTUYeCKUX CUTYaLUsIX.

Pemiatb 3ajauMm U3  peasbHOU

JKU3HH, TpeAsiaraTb M 00Cy)XAaThb

pa3- JIMYHbIE CIOCOOBI peIleHus

3a/1au
JecaTuunbie gpoou (38 u) IIpepgcraBasaTh necaruynyro |POIL, Yuu.py,
HecatruHasi 3anuch apobeii. | apobb B Buge 0ObIKHOBeHHOU, |PemyBIIP,
CpaBHeHue JeCATUUHBLIX | 4YHUTATh " 3anMceiBaTh, PemyOI'd,
Ipo0eid. CpaBHMBATh JlecsiTUUHbIe Apobu, |AHpoypoK,
[leicTBUsI C  [eCATUYHBIMH | TpeAsiaratb, 000cHOBbIBaTh U |InternetUrok
JpobsMHU. Okpyr/yieHre | 00CYXAaTh croco6b1 |[KomnbloTep,
JeCSITUYHBIX APOOei. yTOpsiJ0YMBaHUS JleCATUYHBIX |POEKTOP
PellleHre TEKCTOBBIX 3a/jad, | [JApoOer.
CO/IeprKaIIX npobu. | M3o0paxkarh JecITUUHbIE POOH
OcHOBHBIE 33/IlauM Ha IpoOH TOYKaMH Ha KOOpP/IMHAaTHOM

TIPSIMOIA.

BbIAB/IATH CXOJCTBA W Pa3/THYHA
rpaBu/l apudMeTUUeCKuX AercTBUl
C HaTypa/JibHbIMH  UYWCIaMU |
JIeCAITUUYHBIMHA  IPOOSIMH, OOBSCHATH
uX.

BbINO/THATH apupmMeTHUeCcKHre
JleNiCTBUS C JeCITUYHBIMU
Jpo0siMU; BBIMOJHATH NPHKUAKY
U OLIEHKY pe3yJbTaTa
BBIYKC/IEHUI.

IIpumeHATH CBOMCTBA

apupMeTHUeCKUx JeHUCTBUM IS

palMoHaIM3aluy BEIYUC/IeHUH.




IIpumeHaTH NpaBuIo
OKPYIJIEHHSI [IeCSTUUHBIX /po0Oei.

IIpoBoguTH HUCC/Ie0BaHUSA
CBOWCTB  [IeCATUYHBIX  Apobed,
OMUpasiCh Ha YKMC/IOBbIE
5KCIIEPUMEHThl (B TOM 4uC/Ie C
TOMOILIbIO KOMITbIOTEPA),
BbIIBUTaTh TUIIO0Te3bI u
MIPUBO/IUTH UX 0OOCHOBAHHUSI.
Pacnio3HaBartb WCTHHHBIE u
JIO’KHBbIE BBICKa3bIBaHUS O APOOSX,
NPUBOJUTH npuMepbI u
KOHTPIIPUMEpHI, CTPOUTH
BbICKA3bIBaHUAAI W  OTPULIAHUS
BbICKa3bIBaHUM.

Pemiathb TEKCTOBbIE 3ajjauu,

coziepKalye ApoOHbIe AaHHBIE, U
Ha HAXO)XKeHWe YacTH Leoro |
1[eJIOTO0 TI0 ero YacTH; BbIABIATH
HX CXO/JCTBA U Pa3/IHuM.

MopenupoBatb X0J  peLIeHUs
33jlayl  C TIOMOLIbI0  PHCYHKA,
cxembl, Tabsuupl. IIpuBOAMTS,
pa3ouparn, OLIeHHBATh
pasnuuHble  pelleHus,  3alMucH
pelleHNM TeKCTOBBIX 3a/ay.
OnepupoBathb I pPOOHBIMU
YMC/IaMU B peasIbHbIX JKU3HEHHBIX
CUTYyaLUsIX.

Kpurnuecku OLleHMBaTh
T0JTyYeHHBIN pe3yJIbTart,
OCYILIeCTBJISITh CaMOKOHTPOJIb,

rpoBepsss OTBET HAd COOTBETCTBHE
YyC/I0BHIO, HaXOAWUTb OLLIMOKU.
3HAKOMMTbCS C HCTOpHEﬁ Pa3BUTHUA

apu(mMeTHUKU
HarnsgHas reomerpus. Tena u| Pacno3HaBate Ha  4yeprTexax, (PIIII, Yuu.py,
¢uryps1 B npocrpaHcTBe (9 u) | pHCYHKax, B OKpyKawoiieM mupe PemyBIIP,
MHOTOrpaHHUKM. NIPSIMOYTOJIbHBIN Taparenenune/, (PemyOI'd,
300pakeHne Ky0, MHOTOTDaHHMKH, ONMHUCHIBaTh, VH(}OYpPOK,
MHOTOTPDaHHUKOB. Mogenu | ucnoab3ys TepMHUHOJIOTHIO, (InternetUrok
MPOCTPaHCTBEHHBIX TeJl. OL|eHMBATh JIMHENHbIe pa3Mephl. KomnbroTep,
[TpsiMmOyTONbHBIN IIpuBoANTH mNpUMepbl OOBLEKTOB |[MPOEKTOP
rapasiie/ienuIies, KyD. | peasbHOTO MMpa, UMEIOILIUX POpPMY
Pa3BépTkHU Kyba M | MHOIOrpDaHHMKA, MPSMOYTOIbHOTO
rapasuiesienumesa. napasiiesnenuresa, Kyoa.
[TpakTHUecKas pabora | M3ob6paxkarh Ky0 Ha KjieTdaTou

«Pa3BépTKa Kyba».
O6Bém Kyba, MPSIMOYTOBHOTO
napasiiesienuresa

Oymare.

HccnepoBath cBoiicTBa  Kyo0a,
MIPSIMOYTOJTBHOTO
Triapa’suiesiernure/ia,
MHOTOTPaHHUKOB, WCTIOJIB3YSI




MOZIeJIH.
PacnozHaBath u u300pakaThb
pa3BEPTKHU Kyba u
napasnnenenunesa. MojenupoBarb
Ky0 W mapaienenurne[ U3 Oymaru
Y MIPOYMX MaTepHasoB, 00bACHATH
Crocod Mo/Ie/TMPOBAHHUS.

Haxopurns vi3MepeHus,
BBIUUC/IATH I0ILab
TIOBEPXHOCTH; 00BEM KyOa,
MIPSIMOYTOJILHOTO

rapasuiesieruresia;  HCCIeA0BaTh
3aBHCMMOCTB 00BEMa Kyba oOT
IJIMHBL ero peOpa, BbIBHIaTh U
000CHOBBIBATh IMIIOTE3Y.

Hab6mogaTh u MPOBOJAUTH
AHA/IOTMM  MEXJY  TOHSATHUSIMUA
wiomaau U obbéma, mepumeTpa u

rjomaaun IMOBEPXHOCTH.
Pacnio3HaBarthb HNCTUHHBIE nu
JIOJKHBbIe BbICKd3bIBAHUA 0}
MHOT'OIr'DAHHHUKAX, IMPpUBOAUTD

npuMepbl U KOHTPIIPUMEDHI,
CTPOMTH  BBICKa3bIBaHUAI U
OTPULIaHUS BbICKa3bIBaHUM.

PemaTh 3afiauu 13 peasbHOM KU3HU

IToBTOpeHue u
0000menue (10 u)

[ToBTOpEHWe OCHOBHBIX MOHSTUI
¥ MeTOJOB Kypca 5 Kiacca,
0000111eHre 3HAHUH

BbIUHC/IATH 3HAUEeHUsI
BbIp@)KEeHHUH, cofiep>Kaliux
HaTypaJibHbIe YKCIIa,
OObIKHOBEHHbIE U JIeCITUYHBIE
npoow, BBITIO/THSTh

rpeoOpa30BaHUsl UKCeIl.

Beidoupath  cmoco® — cpaBHeHUs
yuces, BbIYMC/IEHUM, NPUMEHSTH
CBOMCTBA apudMeTHUeCKUX
JeWCTBUM  [/1s1  palyOHaIu3alyu
BBIUMC/IEHUM.

OcyIiiecTB/iIATh  CAMOKOHTPOJIb

BBITTOJTHSIEMbBIX JIeUCTBUM u
CaMOTIPOBEPKY pe3yJibTaTa
BBIUMC/IEHUM.

Pemratp 3ajauM 13 peasbHOM
JKU3HH, NMPUMEHATh

MaTreMaTU4ecKue 3HAHHA [/
pelleHMss  3aja4 M3 JIPYIUX
yueOHBIX TIPeIMETOB.

Pemnatnb 3afauM pa3HbIMH
crnoco0aMH, CPaBHHMBATH CIOCOOBI
pelieHus 3a/jauu, BBIOHpATH|

PaIHOHA/IBLHBIN CIIOCO0

POIII, Yuu.py,
PemryBIIP,
PemryOI'd,
Nudoypok,
InternetUrok
KomnsbroTep,
MPOEKTOop

6 kacc (He meHee 170 u)




Ne HasBanue pa3pena OcHoBHbIE BU/BI | Vcriosib3yeMble
(Tembl) JleATe/IbHOCTH 3/IeKTPOHHbIE
Kypca (4110 4acoB) oOyuarommxcs obpa3oBaTe/ibHbIe
pecypchl
1 HarypanbHbie ynucia Bemmosiaate apudmernyeckue | POIII, Yuu.py,

(30 u) JedCcTBUA C MHOro3HauHbiMu | PemryBIIP,
Apudmetnueckue HaTypabHbIMU yucaamy, | PemyOI'3,
JIeACTBUS C HaXOJAUTH 3HAUYeHUsA UUCIOBbIX | MIHPOYPOK,
MHOT'O3HAaUHbIMHU BBIp@KEHUM co ckoOkamu u 06e3 | InternetUrok,
HaTypa/ibHbIMU  UKCJIaMH. CKOOOK; BBIUMC/IATH 3HaueHusi | Youtube.com
Yucnosble BbIDa)KeHUs, BbIP@KEHUH, cogepxammx | Kommbrorep,
TOPSAZ0K JleCTBUM, CTereHu. BbIno/IHATE | IPOEKTOP
WCTIONb30BaHHe  CKOOOK. NPUKHJAKY U OLIeHKY 3HaueHui
Okpyr/ieHHe HaTypabHBIX YHCIOBBIX BbIDa>KEHUH,
YyuCersl. NPUMEHATb NMPUEMBI
HNenutenn U KpaTHble NpPOBepPKH pesyJbTara.
4yuca; HanOO/TbIINT Hcnonb3oBatb npu
o0 JleNTuTesb u BbIUHMC/IEHUSX
HavMeHblllee obiiee repeMeCcTUTeIbHOe u
KpaTHoe. coueTaTelbHOe CBOMCTBA
Pa3noxenuwe uucna Ha CJI0KeHUsI u YMHO>KeHUs,
MpOCThIE MHO>XUTEJIHU. pacrnpefieMuTeslbHOe  CBOKCTBO
HdemumocTb  CymMMBI U YMHO>XeHUsI OTHOCHTE/IbHO
nipousBefieHus1. [leneHue c CJI0XKeHUs, CBOMCTBA
OCTaTKOM. apubMeTHUeCKUX JeNCTBUM.
PelieHne TeKCTOBBIX 3a7jau HUccnepoBath UKC/IOBBIE

3aKOHOMEpPHOCTH, TIPOBO/IUTH

YKMC/IOBbIE 5KCITIePUMEHTHI,

BBIIBUraTh M 00OCHOBBIBATh
TUIOTE3bI.

dopmMyIHMPOBATH OMNpe/ie1eHUsl
JeJTuTe st u KpaTHOTO,
HauOo/bIlIero o0IIero AemuTess
U HaUMEHBIIIero obiero
KpaTHOTO, MPOCTOTO u
COCTABHOTO YKCeT;
WCTIO/Tb30BaTh 3TH TIOHSATHS TIPU
pellleHnH 3a71au.
IIpumeHATH
BBIUUC/IEHUST HaubOJIbIIIEro
ob111ero JeJTATe IS U
HaMMeHbIIIero o0IIero KpaTHoro
JBYX yucen, aJIrOPUTM
Pa3/IoKeHHs Uuc/ia Ha TIPOCThIE
MHOKUTEJTH.

HccnepoBarb yCJI0BUS
JenuMocty Ha 4 wu o 6.

dAJITOPUTMBI

HcciegoBarh, 00CyX/AaTh,
¢opmympoBaTh U
000CHOBBIBATh BBIBOJ| 0
YBTHOCTHU CYMMBI,




TIPOU3BEJeHUSA: [IByX UBTHBIX
yucesl, ABYX HEUYETHBIX YHUCIIe,
4YETHOI'O Y HEYETHOI'O UMCe/l.
MccnepoBarp CBOMCTBA
Je/IMMOCTH CyMMBI v
IIpOM3Be/leHuUs] YuCel.
IIpuBoUTHL NIpUMePBI YUCes C

3d/laHHBIMH CBOﬁCTBaMH,
PacCo3HaBdTb Be€pHbIE U
HE€BEPHbIE YTBePXAEHUA 0

CBOMCTBAxX 4MCeJl, ONIpOBepraTb
HeBepHble  YTBEPXKJEHUS  C
TIOMOLL{bI0 KOHTPIIPUMEPOB.
KoHcTpyupoBatb
MaTeMaTH4YecKHe TMpe/10)KeHHs
C TIOMOIIBKO CBA30K «H», «UJIN»,
«eCJM..., TO...».
Pemiatb  TEKCTOBbIE
BKJTFOYAOLI[e
JIeTUMOCTH,
criocobom,
riepe6op
BapHUaHTOB.
MopenupoBaTh X0, pelleHus
3a/laud C TIOMOIL[bI0 PHUCYHKa,
CXeMbl, Tab/ULIBI.

IIpuBOAUTD, pa3buparn,
OLIEHMBATb Da3/IMuHble pelleHus,
3alUCU  pelIeHUH  TeKCTOBBIX
3azau. KpuTHuecku orjeHUBaTh
TIO/TyYeHHBIN pe3y/bTar,
HaXO/IUTh OLLIMOKH, OCYI[eCTB/ISTh

3ajiauy,
TIOHATHUS
aprudMeTHUUeCKUM

WCTIO/Tb30BaTh

BCeXx BO3MOJXKHBIX

CaMOKOHTPOJIb, TIPOBEpPSISI OTBET
Ha COOTBETCTBHE YCIOBHUIO
Jpo6u (32 u) CpaBHHMBaTb u | POII, Yuun.py,
OOBIKHOBEHHAast Ipo0Bb, yHOPSAAOUHMBATH npobu, | PemyBIIP,
OCHOBHOE CBOWCTBO Apo0OH, BBIOMpaTh cmocod cpaBHeHusi | PemryOI'3,
COKpalljeHH’e Zpo0eit. pobeit. Nudboypok,
CpaBHeHue 51 IIpepcraBasaThb necstuuHble | InternetUrok,
yTopsiZlourBaHKe Jpo0ei. Jpobu B BHUle OOBIKHOBEHHBIX | Youtube.com
HecsiTnuHble  71pobu  u npo0eii 1 0ObIKHOBeHHBIE B Buzle | KommbroTep,
MeTpuuecKasi CucTemMa Mep. JeCATUYHBIX, HCIO/IBb30BaTh | TIPOEKTOP
ApudmeTtnueckue JKBHBaJ/IeHTHbIE
JencTBus C npejCTaB/IeHUs ZIPOOHBIX
0OBIKHOBEHHBIMU " yKcesl TPU MX CPaBHEHWH, TIpU
JeCITUYHBIMU JpObsSMHU. BbIunC/ieHUssX. Mcmosib30BaTh
OtHowuenve. [leneHue B JleCATUYHbIe npobu rpu
JTAHHOM OTHOIIIeHUH. npeoOpa3oBaHUM  BeJMUMH B

Macimrab, pornopiys.

ITonsiThe MPOLIeHTA.
BolurciieHre mnporeHTa OT
BeJINYMHBI Y BEJIMUMHBI T10

MeTpHUYEeCKOU CHCTeMe Mep.
BoinonHATs apudmernyeckue
AeHCTBUA C OOBIKHOBEHHBIMU U
JeCSITUYHBIMU [IPOOSIMU.




€@ MPOLIeHTY.

PerieHue TEKCTOBBIX
3a7iau, COZIEPIKaIlUX Apoou

Y TIPOLI€HTHI.
[IpakTrueckas
«OTHol11IeHHEe
OKPY’>KHOCTH
IaMeTpy»

pabora
JUTUHBI
K eé

Bbruucisarb 3HAUeHUsI
BbIpa)KeHUH, coJiep>Kalux
OOBIKHOBEHHbIE U JIeCATUYHBIE
npobw, BBITIO/THSTh
nipeoOpa3oBaHuUs npobet,
BBIOMPATH CIIOCO0, MPUMEHSITH
CBOMCTBA apupMeTHYeCcKnx
JeWCTBUM 1Sl paljdOHaIU3al[uu
BBIUMCJIEHUN.

CocTaBisATh  OTHOIIEHUS U
TIPOTIOPLIVH, HaXO0/JUTh
OTHOIIIEHHWe  BeJIMUWH, [Je/UTh
Be/IMUMHY B JJaHHOM OTHOIIIEHUH.
Haxogutsb
IKCIEePUMEHTATbHBIM nyTéM
OTHOIIIeHHe [IJTUHBI OKPY>KHOCTH K
eé rrameTpy.
HNuTepnperupoBaTh Maciitab
KaKk  OTHOIIIEHWe  BeJIUYMH,
HAXo0JUTh MacluTab  TIIaHa,
KapThbl U BBIUUCJIATh PACCTOSTHHUS,
WCTI0/b3Ys MaciiuTab.

OO0BACHATD, uTo TakKoe
TIPOLIEHT, YIIOTPeb/IATE 060POTHI
peun CO C/JIOBOM «IIPpOLIEHT».
Bbipa)kaTh MpoLEHTHI B Ap0bsx
M gpobu B TIpOLEHTAX,
OTHOIIIEHHe [IByX BeJUYMH B
TIPOIIeHTaX.

BbIUHC/AATE TIPOLIEHT OT YKC/ia
W YWCIO IO €ero TpOLeHTY.
OKpyraaTh Jpoby U MPOLeHTHI,
HaXO/IUTh MPUOIVDKEHUST UHCeTT.
Pemarp 3agauMm Ha yYacTy,
MIPOTIEHThI,  TIPOTIOPI[UM,  Ha
HaxoxaeHue apobu (TiporjeHTa)
OT BEJTMUMHBI ¥ BEJIMUUHBI TI0 eé
apobu  (TmporieHTy),  Apoou
(nporeHTa), KOTOPbIU
COCTaB/IsSIeT OZJHA BeIMYMHA OT
LpYyTom. IIpuBoUTH,
pa3oupars, OLIeHUBATh
pa3/UuHbIe pelleHUs, 3aIlicH
pelleHU TeKCTOBBIX 3a/1ay.
N3Bnekars uHpOpMaLUK U3
Tab/HL] u Jyarpamwm,
WHTEPIPeTUpPOBaTh  TaO/IUUHbIe
JlaHHbIe, orpe/ieNiATh HauboJibiliee
U HauMeHbIIIee u3
TIpe/ICTaB/IeHHBIX JaHHbBIX

Harnsagnas
CumMmetpus (6 1)

reomMeTpus.

Pacrio3HaBath Ha uyeprekax U
1300pakKeHNsIX, H300pa)kKaTh OT

POIII,
PeryBITP,

Yuu.py,




OceBas CUMMeTpUsL. PYKH, CTPOMTB C TmoMolbio | PemyOI'd,
LlenTpanbHast CUMMeTpUsl. VHCTPYMEHTOB ¢burypy | IHpoypok,
ITocTpoeHre CUMMeTPUYHBIX (oTpe3ok, nomanyto, | InternetUrok,
¢buryp. TPeyro/ibHUK, MPSIMOYTOJIbHUK, | Youtube.com
IIpakTrueckas pabota OKPY)XHOCTB), CHUMMeTpuuHyr | KommsbroTep,
«OceBast CUMMeTpUsI». [AHHOU OTHOCUTE/IbHO MPSIMOM, | IIPOEKTOp
CumMmmeTpus B IPOCTPAHCTBE TOYKHU.

Haxoputp npuMepbl

CUMMETPUM B  OKpY’Karolem

mupe.  MojenupoBath U3

Oymaru nBe ¢burypsi,

CUMMeTpUYHble  OTHOCUTE/IbHO

NIPSIMOMU; KOHCTPyMpOBaTh

reoMeTpUyecKue

KOH(UrypaLuuy, VICTIOJIB3YSI

CBOWCTBO CHMMETpPUM, B TOM

yucae C TIOMOLIbH LU(PPOBBIX

pecypcos.

HccnepoBarhb CBOMCTBa

U3yUYeHHBIX (PUTYD, CBSI3aHHbIE C

CUMMeTpHen, WICII0JIb3YSl

9KCIIePUMEHT, HabmoeHue,

MO/le/IMpOBaHue.

O06ocHOBBIBaTh, ONpoOBepraTb C

TIOMOLLIBIO KOHTPIIPUMEPOB

yTBepXKJeHuss O  CUMMeTpuu

¢uryp
Boipaxkenus ¢ 0OykBamu (6 u) HNcnonb3oBark OykBbl s | POIII, Yuu.py,
[Mpumenenne  OykB  Asst o0o3HaueHus ynces, IpH 3anuck | PemyBIIP,
3a1mcu MaTeMaTUYeCKUX MaTeMaTHUUeCKUX YTBepKaeHud, | PewmryOI'D,
BbID&KEeHUM U COCTaBJIATh OykBenHele | MH(DOYPOK,
rpezyioxkeHuil.  BykBeHHbIe BbIDa)KeHUs 110 yC/I0BUIO 3ajauM. | InternetUrok,
BBID@KEHUsI W YUCJ/IOBbIE HccnepoBarb Hec/io)KHble | Youtube.com
MO/ICTaHOBKHU. YUCJIOBBIE 3aKOHOMepHOCTH, | KomrbroTep,
bykBeHHbIe paBeHCTBa, WCII0/Tb30BaTh OYKBBI /1T WX | TIPOEKTOP
HaxOoXJleHhe Heu3BeCTHOro 3aInCHy.

KOMITOHeHTa. PopMyibl

Bbruncasars UnC/I0BOE
3HaueHHe OYKBEHHOTO
BBID@KEHUSI ~ TIPU  3a/laHHBIX
3HaueHUsIX OYKB.

3anucbIBaTh dopmy.ibI:
repyMeTpa U TUIOLIAZM TIPSIMO-
yro/JIbHUKa, KBaJpaTa; JIJTAHbI

OKPY)KHOCTH, TIJIOIIaAN KpYra;
BBINO/IHATh BBIYUC/IEHUSA T10
5TuM (opmynam. CocTaBasTh
(opmyibl, BbIpa)Karoye
3aBUCHMOCTH MeXay
Be/IMYMHAMHU: CKOPOCTb, BpeMs,
paccTosiHue; 1ieHa, KOJIMYecTBo,
CTOMMOCTb;

MPpOM3BOAUTE/IbHOCTD, Bpewms,




00béM  paboTbl;  BBITIOIHATH
BbIUMC/IEHUS 1o 3TUM
dhopmyiam.

Haxoputb HeW3BeCTHbIN
KOMITOHEHT apu(MeTHUYecKoro

JIeMCTBUS

Harnaauasn

reoMeTpus.

durypsi

Ha I10CcKOCTH (14 u)
YeTbIpEXYIOJIbHUK,
TIpUMepkl
YeTbIPEXYT0JIbHUKOB.
[TpssMOYTO/NBbHUK, KBajpar:
CBOMCTBA CTOPOH, VIJIOB,
JaroHasen.

N3mepenve yrios. Buppl
TPeyro/IbHUKOB.
ITepumetp
MHOT'OYT'OJIbHUKA.
[Tnowaae
DopmyJibl
nomaan
YT OJIbHUKA.
[TpubmokéHHoe
v3MepeHue
duryp.
[TpakTrueckas
«[lmomazs kpyra»

¢burypsl.
nepuMeTpa MU

NIpSIMO-

B OIEN]

paboTa

MN300pakaTh Ha HeJTMHOBAHHOMN
M KjJetyatou  Oymare cC

HCII0/Ib30BaHUEM UepTEXHBIX
UHCTPYMEHTOB

YeTBIPEXYTO/IbHUKU C
3a/laHHBIMH ~ CBOMCTBAMH:  C

Tiapasisie/TlbHbIMH,
TepreHVKY/ISPHBIMU, PaBHBIMU
CTOPOHAMH, TIPSIMBIMHU YTJIaMH U
Iip., paBHOOEIpeHHBIN
TpeyronbHUK. Ilpepymarate u
00CcyX/1aTh CII0Co0bI,
aJICOPUTMBI TTOCTPOEHHUS.

WUccneposars, HCTIO/b3YS
9KCTIEPUMEHT, HabJTroZieHue,
MOJieTUpOBaHue, CBOMCTBA
MIPSIMOYTO/TbHUKA, KBaZlpara,
pa3buBaTh Ha TPEYTOJIbHUKH.
O0GoCHOBBIBaTh, ONPOBEpPraThb

C TIOMOLIbI0 KOHTPIIPUMEPOB
YTBEPXKAeHUsI 0
MPSIMOYTOJIbHUKE, KBajipaTe,

pacro3HaBaTh BepHbIe U
HeBepHbIe YTBep)KeHUsl.

N3mepaTr M cTpOUMTH C
TIOMOLLBK) TPaHCIIOPTHPA YIJIBI,
B TOM UMCJ/Ie B MHOI'OYT'OJIbHUKE,

CpaBHHUBATh yTJIbI;
pacmno3HaBaTh OCTpbIe,
npsiMble, TyTible, pa3BEPHYTHIE
yTJIbI. Pacno3HaBarsb,
H300pa)XaTh  OCTPOYTOJIbHBIM,
NIPSIMOYTOJIbHBIM,
TYTIOYTOJIbHBIM,
paBHOOEPEeHHBIH,

PaBHOCTOPOHHUM TPEYTroJbHUKH.

BbruncisaTts repuMeTp
MHOI'OYT'OJIbHHKA, II01a b
MHOTOyTOJ/IbHUKa pa30ueHreM Ha

NpSIMOYTO/IbHHKY, Ha  paBHbIe
¢burypel, WCII0J/Ib30BaTh
MeTpUyecKue e JUHULIbI

W3MEepeHusl JIUHBl W  TUIOIA/IN.
Hcnonb30BaTh MNPHOIKEHHOE
U3MepeHue UIMH U TUIoljalel Ha
KJ/IeTYaTOM Oymare,

P31,
PewryBIIP,
PeryOI'3,
Nudoypok,
InternetUrok,
Youtube.com
KowmrmsroTep,
MIPOEKTOp

Yuu.py,




NpUO/IKEHHOE M3MepeHHe JI/TMHBI
OKDY’KHOCTH, TIJIOIIAJM Kpyra

ITonoxxurenbHbIE " IIpuBouTL npumMepsl | POIII, Yun.py,
oTpMLaTe/IbHbIEe UHC/Ia WCIIOMb30BaHUss B peasibHOM | PernyBIIP,
(40 4) JKU3HA  TOJIOKUTe/bHbIX U | PemryOI'D,
Henvie uncna. Mogynb OTpHLIATETbHBIX UKCE. Nudoypok,
yuciIa, reoMeTpuyecKas N300pakaTh 1je/ible  UHUCIIA, InternetUrok,
WHTeprpeTariisi  MOZYJISL. T10JI0KUTeIbHbIe u | Youtube.com
YucioBbie MPOMEXKYTKH. oTpuLaTe/bHble yucaa Toukamu | KommbroTep,
[TonoxxuTenbHbIE u Ha YHCI0BOM MpsiMOM, | MPOEKTOP
OTpHLIaTeIbHbIe YyHCTIa. HCI0/1b30BaTh YHCJIOBYIO
CpaBHeHue MIPSIMYIO /17151 CDaBHEHUs! YKCell.
TMOJI0XKUTETbHBIX u IIpumeHATH npaBuia
OTpHLIaTeIbHbIX yuCerl. CpaBHeHUS, yIopsA/0uMBaTh
ApudmeTrueckue Lie/ible UMC/ia; HAX0UTh MOJY/Ib
JIeCTBUS o YyHc/Ia.
TOJI0)KUTETbHBIMU u dopmyMpoBaTh npaBuia
OTpHLIaTe/IbHBIMHU BbIUMCJIEHUS] C
YHMC/IaMU. TOJI0)KUTETbHBIMU u
PerieHvie TeKCTOBBIX 3a7ja4 OTpHLIaTe/IbHBIMHU YUC/IaMU,
HAxXo0/UTh 3HAUEHHUSl UKC/IOBBIX
BbIpa>kKeHUH, coiepyKalux
JIeACTBUS C TI0JIOXKUTEJIbHBIMUA U
OTpHLIaTe/IbHBIMU YUC/IaMH.
IIpuMeHATH CBOMCTBA CJIOXKEHUSsI
u YMHO>KeHUsI st
npeobpa3oBaHus CyMM u
TIPOU3Be/IeHUN
IIpencraB/ieHre JaHHBIX OO0BACHATH u | POI, Yuu.py,
(6 u) WTIOCTPUPOBATH nousitue | PemyBIIP,
IIpsmoyrosibHass  cucrema MIPSIMOYTO/IbHOM cucremMsl | PemyOI'D,
KOOpJIMHAT Ha MJIOCKOCTH. KOOpAuHAaT  Ha  mockoctd, | MHboypok,
KoopavHatel TOukM Ha WCrob30BaTh  TepMuHoJoruto; | InternetUrok,
TJIOCKOCTH,  abcicca  u CTPOMTHL Ha KoopjuHaTHOM | Youtube.com
OpAvHarTa. MJIOCKOCTU TOUKU U (urypel 1o | KommbioTep,
CronbuaTtble W KpYroBble 3a/laHHbIM KOOp/MHATaM, | IPOeKTOp
JarpaMMal. HAX0/JUTh KOOP/IMHATHI TOUEK.
[TpakTHUecKas pabota Yurarb cTon04YaThie U KPYTrOBbIE
«ITocTpoeHue guarpamm». JlMarpaMMbl; MHTepPNpeTHPOBaTh
PemieHue TeKCTOBBIX 3afiay, | [lAHHbIE; CTPOUTH CTOJIOUATHIE
CoZieprKaimx JlaHHbIe, | AMarpamMMBbl. Ncnonb3oBarb
Trpe/iCcTaB- JIeHHbIe B | uH(popmaluIo, npeJCTaBlIeHHYIO
TabMIjaxX ¥ Ha JUarpaMMax B Tab/MIlaX, Ha JAuWarpamMmax s
pelleHUss TeKCTOBBIX 3a/jlady U
3a/1ay U3 peasibHOW )KU3HU
HarnsagHan O0BACHATH u | POIII, Yuu.py,
reoMeTpus. WI/IIOCTPUPOBAThH nousaTve | PemyBIIP,
Durypsi MIPSIMOYTO/IbHOM cuctemsl | PemryOI'3,
B npocTpaHcTBe (9 u) KOOp/IMHAaT  Ha  IuiockoctH, | MIH(pOypOK,
[TpsiIMOyTO/bHBIM WCIIO/Ib30BaTh  TepMuHOJOTUIO; | InternetUrok,
rapa’siiesienure, KyO0, CTPOMTB Ha KoopjauHaTHOW | Youtube.com

rpu3Ma, MMpaMu/ia, KOHYC,

TIJIOCKOCTU TOUKU U (UTYPbI 1O

KommeroTep,




LWIMHAD, I1ap W cdepa. 3a/laHHBIM KOOp/IMHAaTaM, | IIPOEKTOp
N306pakeHue HaXO0/UTh KOOPAWHATHI TOUEK.
MIPOCTPaHCTBEHHBIX (PUTYP. YuraTth cTonbyaTele U KPyroBble

[TpumepsI pa3BEPTOK JyarpaMMbl; MHTEpPNpPeTHPOBATh
MHOTOTPaHHUKOB, JlAHHBIE; CTPOMTH CTOJIOUaThIe

LWIMH/PA U KOHYCa. JarpaMMBbl. Hcnonb30BaTh
[TpakTuueckas pabora uH(pOpMaLI0, Tpe/CTaB/IeHHYIO

«Co3sgaHue Mo/ienieit B Tabiullax, Ha JuarpamMmax st
MIPOCTPaHCTBEHHBIX pelleHrss TeKCTOBBIX 3ajad U

buryp». 3a/lau U3 peasibHOU )KHU3HU

[MousiTHe 00béMma;

e IMHULIbI V3MepeHust

o0Bbéma. O06BéM

MIPSIMOYTOTbHOTO

napasuiesieniurena,  Kyoa,

dhopMy bl 00BEMa

IToBTOpeHue, 00001IeHUe, | BHIUMCIATH 3HaUEHUsI BhIPDA)KeHUH,
cUCTeMaTHu3alusa coZlep)KalliuX HaTypasbHble, Liensle, | POIII, Yuun.py,
(20 u) TIOJI0)KUTeTbHble U OTpuLaTenbHble | PerryBIIP,
ITpssMOyTONBHBIN 4unCIIa, OOBIKHOBEHHBbIe U | PemryOlI'D,
rapasuiesierure, Ky0, | JgecatuuHble gpobu, BhINOMHATH | MH(OYPOK,
npy3Ma, MMpamu/a, KOHyC, | mpeoOpa3oBaHUs yucen u | InternetUrok,
LWIWHADP, 1Iap W cdepa. | BbIPa’KeHU. Youtube.com
N3006pakeHne BeiOupare cmoco® cpaBHeHusi | KommbroTep,
MIPOCTPAHCTBEHHBIX (UI'yp. | uMces, BBIUMC/IEHUN, NPUMEHSATH | IPOEKTOP
[TpumepsI pa3BEéPTOK | CBOMCTBA apupMeTHUYeCKUX
MHOT'OTPaHHUKOB, JeWCTBUM /Il paljMOHaIM3aluu

LWIMH/Ipa U KOHYCa. BBIUMC/IEHUH.

[TpakTnueckas pabora | Pemlath 3ajaud U3 peaibHOU
«Co3pganue MoJiesiell | KU3HH, NMPUMEHSATH
MIPOCTPAHCTBEHHBIX MaTreMaTH4YecKHWe 3HAHUSA /IS

buryp». pellieHUss  3afad = M3 [IPyTUx

[MTousTHE 00BéMa; | TIpeIMeTOB.

e TUHUL[BI u3MepeHusi | Pemartb 3afiauu pa3HbIMH

00BEMa. O6néM | crmocobamm, CPaBHUBATh,
MPSIMOYTOIbHOTO BBIOMpATh  CHOCOOBI  pelleHust
napasuiesienunena,  KyOa, | 3ajauu.

¢dopmysiel 06bEMa OcywmiecTB/IATH  CaMOKOHTPOJIb

[ToBTOpEHME OCHOBHBIX | BBITIO/THSI€MBIX JercTBuit u

MOHATUI U METO/I0B KypPCOB | CAMOIPOBEPKY pe3y/bTaTta

5 u 6 K/1accoB, 0000ITIeHre U | BRIUKMCTIEHUN

CUCTeMaTH3aLus 3HaHUU
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