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HOACHUTEJIBHAA 3AIIMCKA

OBIIASL XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «MATEMATHKA». 5 — 9 KJIACCBI

Pabouas mporpamMma mo marematuke s oOydarommxcs 5 - 9 kimaccoB pazpaboTaHa Ha OCHOBE
denepanbHOT0 TOCYAAPCTBEHHOTO 00pa30BaTENBbHOIO CTAaHAApPTa OCHOBHOTO OOIIEro 00pa3oBaHUS C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, NPEIbSBISIEMbIX K MATEMaTHYECKOMY 00pa30BaHHUIO,
U TPaJWIHUid pPOCCHHCKOTO 00pa3oBaHMsA, KOTOPbIE O0OECHNEUMBAIOT OBJIAJCHUE KIFOUYEBBIMU
KOMIICTCHUOUAMHU, COCTABJIAIOIIMMHU OCHOBY IS HCIIPCPBLIBHOIO 06pa3013aH1/151 n caMopa3BUTUA, a
TaK)X€ LEJI0CTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U NIO3HABATEIBLHOTO pa3BUTHs oOydatomuxcs. B
pabodeil mporpamMme YUYTEHBI HJCH U TOJOXKCHHS KOHIENIUU pa3BUTHS MaTeMaTHYECKOTO
obpazoBanusi B Poccuiickoit ®enepanuu. B smoxy uudpoBod Tpancpopmanuu Bcex cdep
YeJIOBEYECKON JeATEeIbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3
0a30BOi MaTeMaTUYEeCKOW MOATOTOBKH. Y3K€ B IIKOJIE MaTeMaTHKa CIYKUT ONOPHBIM IIPEIMETOM JUIs
HU3YyUCHUA CMCKHBIX OJUCHUILIMH, a IIOCJIC MIIKOJIbI peanLHoﬁ HGO6XOHI/IMOCTBIO CTaHOBUTCA
HeTpepbIBHOE 00pa3oBaHue, 4To TpeOyeT MOJHOIIEHHON 0a30BOM 001e00pa3oBaTeIbHON OATOTOBKH,
B TOM YHCJI€ 1 MaTeMaTH4eCKOi. JTo 00yCIOBJIEHO TE€M, YTO B HAllM JHU PacTET 4YHUCIo mpodeccui,
CBA3aHHBIX C HCMTIOCPECACTBCHHBIM ITPUMCHCHUEM MATCMATHKU: U B C(bepe 3KOHOMHKH, U B 6H3H€Ce, nB
TEXHOJIOTHYECKHX 00JIacTAX, U JlaXke B I'yMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr HIKOJIHHHKOB,
I KOTOPBIX MaTEMATHUKAa MOXKET CTATh 3HAYUMBIM IMPECAMETOM, PACIIHUPACTCH.

HpaKTI/I'-IeCKaSI IIOJIE3HOCTh MAaTEMAaTHKHU 06ycn03neHa TEM, 4YTO ee OpeaAMETOM  SABJIAIOTCA
(GyHIaMeHTaJIbHbIE CTPYKTYpbl HAIllEr0 MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIWYECTBEHHBIE
OTHOIIEHUS OT MPOCTEUIINX, YCBAaUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, O JOCTATOYHO CIIOKHBIX,
HEOOXOUMBIX JUIsl Pa3BUTUS HAyYHBIX U TPUKIAAHBIX HAeH. be3 KOHKpPETHBIX MaTeMaTUYeCKUX
3HAaHWUN 3aTPYAHEHO MOHWMAaHWE MPUHIUIIOB YCTPOMCTBA U UCHOJIH30BAaHUS COBPEMEHHOW TEXHUKH,
BOCTIPUSATHE W WMHTEPIIPETAIlMs Pa3HOOOpa3HOW COIMAIbHOM, JKOHOMHYECKOW, IMOJUTHYECKOM
uHpopmanuu, Manodp@ekTUBHA MOBCEIHEBHAS MpaKTHUecKas AesTeIbHOCTh. KakIoMmy uenoBeKky B
CBOEH JKM3HU MPHUXOJUTCS BBINOJHITH PAcu€Thl U COCTABISATH AJITOPUTMBI, HAXOIUTh U MPUMEHSThH
(dbopMyIibl, BIaJETh MPAKTUYECKUMU NMPUEMAMHU T€OMETPHUUECKUX M3MEPEHUN U MOCTPOEHUM, YUTATh
uH(pOpMallMIO, TMPEACTaBICHHYI0O B BHJAE TaONWl, AWarpaMM U TrpapuKoB, XUTb B YCIOBHUSIX
HEONPEeeIEHHOCTU U IOHUMATh BEPOSTHOCTHBIN XapakTep clydalHbIX COOBITHA.

OpHOBpeMEHHO ¢ paciupeHrueM cdep MpUMEHEHHs] MaTeMaTUKU B COBPEMEHHOM O0IIeCTBE BCE
0oJiee BaXHBIM CTAHOBUTCS MaT€MAaTHUYECKHM CTHIIb MBIIUICHUS, MPOSBISIONIUNACSA B OMpPeaenEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce n3yueHuss MaTeMaTHKU B apceHall MPUEMOB U METOJIOB MBIIIUICHUS
Yell0oBeKa €CTeCTBEHHBIM O00pa3oM BKJIIOYAIOTCA HMHAYKIUS W JeAyKUus, o000meHue u
KOHKpETH3allus, aHAJIU3 U CUHTE3, KIacCU(pUKAIU U CHCTeMaTU3allus, a0CTparupoBaHie U aHAJIOTHS.
OOBbeKTbl MaTEeMaTHUECKUX YMO3AKIIOUEHHUH, MpaBujla UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX MMOCTPOCHHI, CIMOCOOCTBYIOT BBIpaOOTKE yMeHUus (hopmymnupoBaTh, OOOCHOBBIBATH H
JIOKa3bIBaTh CY)KJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIIITIEHHE. Benyias poib MpuHaIISKUT
MaTeMaTHKe U B (POPMUPOBAHUU aJTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIHTAHUN YMEHUN
JENCTBOBATH MO 3a/IaHHBIM AJITOPUTMAM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B
Mpollecce pelIeHus] 3aJad — OCHOBOW Yy4eOHOW MAEATeNhbHOCTH Ha YpOKax MaTeMaTUKhu —
pa3BHUBAIOTCS TaK)Xe TBOPUECKask U MPUKIIAIHAS CTOPOHBI MBIIIIJICHHS.

OOydeHnne maTeMaTuke JaET BO3MOKHOCTh Pa3BUBaTh y 00YJAIOIIUXCS TOUHYIO, PAITHOHATBEHYIO
1 UH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh Hauboyiee MOAXOJSIINE S3BIKOBBIC, CHMBOJIMYECKHUE,
rpaduueckue cpeacTa sl BRIPAKESHHS CY)KISHUI U HATJISTHOTO X MPEICTABICHHUS.

Heob6xomuMbIM KOMIIOHEHTOM 001IIell KyIbTYyphl B COBPEMEHHOM TOJIKOBAHHH SIBISIETCS 00I1Iee
3HAKOMCTBO C METOJIaMHU MO3HAHMS JIEUCTBUTEIBHOCTH, IMPEJACTaBICHUE O MPEAMETE M MEeToJax
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MaTEMaTHUKHU, HX OTIWYUM OT MCTONOB ApPYrux CCTCCTBCHHBIX W TYMAHUTAPHBIX HAYK, 00
0COOEHHOCTAX MNPUMCHCHUS MATCMATHUKU [UIA PCHICHHA HAYYHBIX M HNPUKIAAHBIX 3ajad. Taxkum
o0pa3oM, MaTeMaTH4eckoe OOpa3oBaHHE BHOCHUT CBOM BKiIax B (opmupoBaHHe 0OIIeil KyIbTyphI
YeJI0BEKa.

M3ydeHne MareMaTuKd TaKkKe CIIOCOOCTBYET JCTETUYECKOMY BOCIMTAHHIO YENIOBEKa,
IIOHUMAHUIO KpaCOThbl W HU3AIICCTBA MATCMATUYCCKUX paCC}’)K,HCHI/II\/JI, BOCIIPpHUATUIO TCOMETPUUCCKUX
(bopM, YCBOCHHIO HJIEH CHMMETPHH.

IEJM U OCOBEHHOCTH W3YYEHHMS YYEBHOI'O IIPEJIMETA «MATEMATHKA». 5-9
KJIACCBI

[TpuopuTeTHBIMH LIENIIMU 00YYEHUSI MaTeMaTHKe B 5 — 9 Kitaccax sIBISIOTCS:

e (opMUpOBaHHE IEHTPATHHBIX MATEMATHUECKUX MOHATHHA (YMCIO, BETMYMHA, T€OMETPHUYECKAs
¢urypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIMs), O0OECIEeUNBAIOIIMX IPEEMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MaTEMATHUECKOTr0 00pa3oBaHMs 00y4aroInuXCs;

e 10/BeJcHUE OOYYarOIUXCA Ha JOCTYIHOM ISl HMX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTUKA M OKPYXKAIOIIET0 MHpA, MOHMMaHUE MAaTeMaTHKH KaK YacTH OOMIel KyIbTYpHI
4eJI0BEUECTBa;

® pa3BUTHE HMHTEJUIEKTYAJIbHBIX M TBOPUECKHUX CHOCOOHOCTEH OOyJarommuxcs, MMO3HaBaTeIbHON
AKTUBHOCTH, HMCCJIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIIICHHS, WHTEpeca K HM3Yy4EHUIO
MaTeMAaTHKH;

e (opmupoBaHue (QYHKIHOHAIBHON MaTeMaTHYeCKOW TPAMOTHOCTH: YMEHHUS pacrno3HaBaTh
MPOSIBJICHUST MaTEMaTHYECKUX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HCHHBIX CHTyallUsiX W TIPH HW3YYEHHH JPYTUX YUYEOHBIX TIPEJAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (GOpMyIMpOBaTh UX Ha SI3bIKE MAaTEeMAaTHKH U CO37aBaTh
MaTeMaTUYEeCKUE MOJICNIH, TPUMEHSTh OCBOCHHBIN MaTeMaTHYECKHH amrmapaT s perIeHUs
MPAaKTUKO-OPHCHTUPOBAHHBIX  3aJad, WHTEPIPETHPOBATH W  OICHWUBATH  TOJTyYCHHBIC
pe3yabTaThI.

OCHOBHBIE JIMHUM COJEPKAHUS Kypca MareMaTHku B 5—9 kiaccax: «Uucnaa U BBIYUCICHUSAY,
«Anrebpa» («AnreOpandyeckue BbIpaXKEHUA», «YPABHEHUS M HEPABEHCTBaA»), «DyHKIMMW»,
«I"eomerpus» («I'eomerpuueckue GUrypsl U UX CBOcTBay, «M3MepeHne reoMeTpUIECKUX BETHUUHY),
«BeposTHOCTh U cTaTUCTHKAY». J[aHHBIE JIMHUU Pa3BUBAIOTCS NapalljiesIbHO, KaK/as B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHUCHUMO OJHAa OT JpPYyrod, a B TECHOM KOHTAaKkTe H
B3auMoieicTBIU. Kpome 31010, UX 00beAMHSAET JIOTHYECKask COCTABIIAIOIIAs, TPAAULUOHHO MTPUCYLIas
MaTeMaTUKe M MPOHU3bIBAIOIIAs BCE MaTEeMAaTUYECKUE KypCchl U COJAEp)KaTeNbHbIC JIMHUU.
CoopmynupoBanHoe B denepasbHOM T'OCYAAPCTBEHHOM OOpPa30BaTEIbHOM CTaHAAPTE OCHOBHOI'O
oOmero oOpazoBaHMs TpeOOBaHUE «YMETb ONEPUPOBATh MOHATHAMU: OIpeJelIeHue, aKCUOMa,
Teopema, J0Ka3aTelbCTBO; YMEHUE paclo3HaBaTh MCTUHHBIC U JIOKHbIE BBICKa3bIBaHUS, MPUBOIUTH
IpUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPHUIIAHUS BBICKAa3bIBAHUID» OTHOCHUTCS KO
BCEM KypcaMm, a (JOpMUpOBaHME JIOTHUECKUX YMEHMH pacrpesesnsiercs Mo BCceM rojaM oOydeHHs Ha
YpOBHE OCHOBHOro obmero oOpasoBanus. CoaepkaHue o00pa3oBaHMs, COOTBETCTBYIOILEE
IPEIMETHBIM pe3ylbTaTaM OCBOEHHUS paboyell MporpaMMbl, pacrpeleN€HHbIM MO rojaM OOy4deHHs,
CTPYKTYpPUPOBAHO TakUM o0Opa3oM, 4YTOObBI KO BCEM OCHOBHBIM, HPUHIMIHAIBHBIM BONPOCAM
oOyyaronuecst 0Opallagich HEOJHOKPATHO, YTOOBI OBJAJCHWE MAaTeMaTHUYECKUMHU TOHSATHIMU U
HaBBIKAMH OCYLIECTBIISUIOCH TIOCIIEA0BATEIbHO M IOCTYMATeNbHO, C COOJIOJEHUEM MpHHLKIA
MIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKIIIOYAIUCH B OOIIYIO CHCTEMY MaTEeMAaTHYECKUX MPeICTaBICHUN
oOyyJaromuxcs, pacupsis 1 yriryossist e€, o0pasyst IpoYHbIe MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O ITIPEJJMETA «MATEMATHUKA» B YYEBHOM ILJIAHE

B cootBercTBHM ¢ DenepanbHBIM roCcy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO
oOmiero o00pa3oBaHUs MaTeMaTHKa SBISETCS O00sM3aTeNbHBIM NPEIMETOM Ha JTaHHOM YpPOBHE
oOpazoBanus. B 5 — 9 kiaccax yueOHbI npeamer «MaTemMaTuka» TPaJUuIMOHHO M3Y4aeTcsl B paMKax
CIIEIYIOIINX Y4eOHBIX KypCcOB: B 5 — 6 kiaccax — Kypca «MaTtemarukay, B 7—9 Kigaccax — KypcoB
«Anrebpa» (BKIIOYas 3JIEMEHTHI CTaTHCTUKU U TEOpHH BepositHocTel) u «['eomerpus». Hacrosimeit
IIPOrpaMMOI BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHbIN Kypc «BeposTHOCTh U CTaTUCTHUKAY.

Hacrosiimeld mporpamMMoil NpeaycMaTpuBaeTCs BBIJCIICHHE B y4eOHOM IUTAHE HA H3y4YCHHE
MaTeMaTUKU B 5—6 Kiaccax 5 yueOHBIX YacoB B HEJENIO B TEUECHHE KaKJ0TO roja ooydenus, B 7—9
KJaccax 6 yaeOHBIX YacOB B HEJIEINIO B TEUECHHE KaXI0TO roja oOydeHus, Bcero 952 yueOHbIX yaca.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydebHOTO npeamera «MaTeMaTHka» JTOJDKHO oOecleunBaTh JOCTHKEHUE HA YPOBHE
OCHOBHOTI'O O6HICFO O6pa30BaHI/I$I CICOYIOIINUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX H HIPCIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pPE3yNbTaThl OCBOCHHS TPOTpaMMBI  ydeOHOTro Tmpeamera «MaremaTtnukay
XapaKTePU3YIOTCS:
ITaTpnoTnyeckoe BocnuTaHue:

MPOSIBJICHUEM HHTEpeca K MPOINIOMY M HACTOSIIEMY POCCHMCKON MaTEMAaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCUUCKUX MATEMaTUKOB M POCCHUHCKON MAaTeMaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3THX JOCTHKCHUM B IPYrUX HayKax W MPUKIAIHBIX chepax.

I'pazkaanckoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHGHUIO OOSI3aHHOCTEW TpaXKJaHWHA H peaju3alMd ero Ipas,
MPEJCTaBICHHEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHMPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHHUH,
MpoIeAyp TPaXkKJaHCKOTo oOImiecTBa (BBIOOPHI, OMPOCHI W IIP.); TOTOBHOCTHIO K OOCYKIECHHIO
ATHYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHKCHUN HAayKH, OCO3HAHHUEM
BaXHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B IEATSIBHOCTH YUEHOTO.

Tpynosoe BocnuTanue:

YCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTUC B PCHICHHU IPAKTHUYCCKUX 3aJday MaTeMaTH4eCKOM
HAIlIpaBJICHHOCTH, OCO3HAHHWEM BaAXHOCTU MATCMATHYCCKOI'O O6p330BaHI/I$I Ha TPOTIKCHUU BCEeH
KHU3HHU [OJ1A YCHCMHOﬁ HpO(l)CCCHOHaHLHOﬁ ACATCIIBHOCTU W Pa3BUTUCM HeO6XO)II/IM]':>IX YMeHHﬁ;
OCO3HaHHbIM BBI60p0M U TIOCTPOCHHUEM HHHHBHHyaﬂLHOﬁ TPACKTOPUHU 06p830BaHI/I$I U KU3HCHHBIX
IIJTaHOB C y‘IéTOM JIMYHBIX UHTCPCCOB U O6H_ICCTBCHHBIX HOTpe6HOCTeI>'I.

JcTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIHNOHAJIIBHOMY U 3CTCTHUYCCKOMY BOCIIPUATHUIO MAaTCMAaTUYCCKUX O6T>CKTOB,
3aaaq, pemeHHﬁ, paccymﬂeHI/H‘/'I; YMCHHUIO BUACTb MATEMATUYICCKHUEC 3aKOHOMEPHOCTU B HCKYCCTBC.

HeHHOCTI/I HAYIHOI'0 MO3HAHUSA:
OpHeHTaHHCﬁ B JACATCIIBHOCTH Ha COBPCMCHHYIO CHCTCMY HAYYHBIX HpeI[CTaBJICHI/Iﬁ 00
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OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YelOBEKA, TMPHUPOABI M  O0IIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOW HAYKH KaK Cepbl YEIOBEUECKOU ACSITETLHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHS LIMBWIN3ALKH; OBJIAJCHUEM SI3bIKOM MATEMAaTHUKA U MATEMATUYECKOM KYJIbTYpOW Kak
CPEACTBOM  IIO3HAHUS MHUPA; OBJAJCHUEM MPOCTEHIIMMU  HABbIKAMU  HCCJIEJI0BATEIbCKOMN
JEATEIIbHOCTH.

®dusuyeckoe BocnuTanue, GopMHpPOBaHHEe KYJbTYPbl 310POBbS M IMOLHMOHAJIBLHOIO
Os1aromosyqus:

TOTOBHOCTBIO HNPUMCHATH MATCMATUYCCKUC 3HAHUA B HHTCPECAX CBOCIO 3J0POBbA, BCACHUA
310poBOTO OOpa3a JKU3HH (3JI0POBOC THTAHHE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHH W OTABIXA,
perynsipHasi pu3nveckas akTHBHOCTh); C(hOPMUPOBAHHOCTHIO HAaBbIKA pe(IeKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JPYroro 4enoBeKa.

IKoJ0rnyecKoe BOCIUTAHHE:

OpHMEHTAllMe Ha TNPUMEHEHHE MAaTeMaTHYeCKUX 3HAaHUW Ui pemieHus 3ajad B 00JacTu
COXPAaHHOCTH OKPYKAIOLIEH Cpe/ibl, IJITAHUPOBAHUS MTOCTYIKOB M OILIEHKH UX BO3MOYKHBIX MOCIEACTBUN
JUIS OKPY’KaIoIllel cpefibl; 0CO3HAHUEM III00aIbHOTO XapaKTepa SKOJIOIMUECKUX MpoOieM U ImyTed ux
peLIeHHUs.

JIn4HOCTHBIE pe3yJbTaThbl, 00eCleYBAKIINE AJANTALMI0O 00y4YaroIIerocss K HM3MEHSIIOLIMMCS
YCJI0OBHSIM COLMAJIBHOM M IPUPOAHON cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEOIPEACIEHHOCTH, TOBBINICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO NEeSITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIOJICH,
pHOOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHLIUU U3 OIbITa JPYTUX;

HE0OX0IMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM 4Hcie (opMynupoBaTh HUIEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM UHCJIE paHee HE H3BECTHHIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO Kak
BbI30B, TpeOylOIIMUi KOHTPMEP, KOPPEKTUPOBaTh IMPUHUMAaeMble pEIIeHUus U JCeUCTBUS,
(bopMynupOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbIe pe3yJbTaThl OCBOCHHUSI MPOTpaMMbl ydeOHOTO mpeamera «MaremaTtukay
XapaKTePU3YIOTCS OBJIAZICHUEM YHUBEPCAJIbHBIMU NMO3HABATEJbHBIMH JCHCTBUSMH,
YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JICHCTBUSIMH W YHUBEPCAIBHBIMH  PeryJIITHBHBIMHA
JNIEUCTBUSIMH.

1) Ynuseepcanvnvie noznasamenvHvle Oelicmeus obecneyugarom Gopmuposanue 0OA308blX
KOZHUMUBHbIX NPOYECCO8 00yYaouuxcs (0C8oeHUue Memooo8 MNO3ZHAHUSL OKPYICaAlouje2o Mupa,
npUMeHeHUe T02UHeCKUX, UCCAeO08AMENbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetr).

Ba3oBble jJornueckue aeiicTBUA:

® BBIBIATH U XapaKTEPH30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEeMaTHUECKUX 00BEKTOB, TIOHITHH,
OTHOIICHUH MEXay MOHATHIMH; (HOPMYIUpOBATh OIpPEACTICHUS TOHATHI; YCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIIMHM, OCHOBAHUS Uil 0000IIEHNS U CPAaBHEHHUS, KPUTEPUH
MIPOBOJIMMOTO aHAIN3a;

® BOCIpPUHMMATh, (OPMYIUPOBATH U MNpPeoOpa3oBbIBATh CYXKACHUS: YTBEPAWUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIYHBIE, YACTHbIE U O0IIKE; YCIOBHBIE;

® BbBIABJIAATH MATCMATUYCCKHUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3U W IMPOTHUBOPCUHHUSA B (I)aKTaX,
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TAHHBIX, HAONMIOACHUSAX W  YIBEPXKIACHMAX; TMpemiaraTb KPUTEPUM JJIsl  BBISBJICHHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUU;

JIeNlaTh  BBIBOJBI C HCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEHHUM, YMO3aKJIFOUEHHH 110 aHAJIOTUU;

pa3duparb J0Ka3aTelbCcTBA MATEMAaTHYECKUX YTBEPXKICHHWH (TpsSMble W OT TMPOTHUBHOTIO),
MPOBOJIUTH  CAMOCTOATENBHO  HECIOXKHBIE  JIOKAa3aTelIbCTBA  MaTeMaTH4YecKHX  (hakTos,
BBICTPAaWBaTh apryMEHTAllMI0, [PUBOJAUTH MPUMEPbl U KOHTPHPUMEpPHI; OOOCHOBHIBATh
COOCTBEHHBIE PacCyXKJICHUS;

BBIOMpAThH CIOCO0 perieHusi ydeOHOW 3amauu (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HaHOOJIEe MOIXOAAINHI ¢ YIETOM CaMOCTOSITETIHHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble nccienoBareibcKue AeiicTBH:

WCTIONh30BaTh BOTPOCH KaK MCCIEIOBATENbCKU WHCTPYMEHT IO3HAHUS, (OPMYINPOBATH
BOTIPOCHI, (PUKCHPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENILHO YCTaHABIMBATH HCKOMOE
U JaHHOE, OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MIPOBOJIUTH 10 CAMOCTOSITETIFHO COCTABICHHOMY TUIAaHY HECTIOXKHBIA IKCIIEPUMEHT, HEOOIbIIOe
WCCIIe/IOBaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO O0BeKTa, 3aBUCHMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSTENIEHO (OPMYITUPOBaTh OOOOIIEHUST W BBIBOIBI IO pPE3yJIbTaTaM IPOBEIEHHOTO
HaOJIO/IEHUS, ICCTICIOBAHMS, OIICHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
00001IeHN;

IMPOTHO3UPOBATHL BO3MOXKHOC Pa3sBHUTUC IPOLECCA, a TAKKE BbIJIBUTIaTh MPCATIOJIOXKCHUA O €ro
Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh W M30BITOYHOCTh WH(GOPMALMU, JAHHBIX, HEOOXOIUMBIX IS
pelIeHUs 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3MPOBaThb U  HMHTEPIPETUPOBATH  HH(POPMAIIHIO
Pa3IUYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

BBIOMpATh (GopMy NpeACTaBICHUS HH(DOpPMALMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4u
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi u uX KOMOUHALIUAMU;

OIICHUBAaTh HAAEKHOCTh HHGOPMALUU TIO KPUTEPUSM, MPEIJIOKEHHBIM YUHUTEIEM HWIIU
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

2) Vhuseepcanvhvie KOMMyHuKamueHvle Oeticmgus obecnedusaiom c@opmupoeaHHoCmy

COUUAIbHBIX HABLIKOB 06yqai0u4ux0}l.

OO01menue:

BOCIIPUHUMATH B (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBHSAMH H LENSIMH OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M THCBMEHHBIX TEKCTaX,
J1aBaTh MOSICHEHHMS 110 XO/Iy PELIeHHUs 33/1a41, KOMMEHTHPOBATh MOJTYUYSHHBIH Pe3yIbTaT;

B XO0Je OOCYXKJEHHs 33a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKZaeMOW TeMbl, HpOOIIEeMBI,
penraeMoii 3a1auu, BHICKa3bIBaTh HMJICH, HAIlEJICHHBIE HA MOWCK PEIICHHUS; COMOCTABISATH CBOM
CY)XJCHUS C CYXKJCHHSAMHU JPYTUX YYaCTHUKOB HAIOra, OOHAPYKHBATh Pa3IHMYHe U CXOICTBO
MIO3HIINIT; B KOPPEKTHOH popme hopMymTupoBaTh pa3HOTIIACHS, CBOM BO3PKEHHUS;
NPEACTAaBIATh PE3yIbTaThl PEIICHUS 3a/aud, OKCICPUMEHTa, WCCIEAOBaHUs, IPOCKTa,;
CaMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUIGHHS C y4€TOM 3aJad MpPe3eHTALUH H
0COOEHHOCTEH ayJUTOPUH.



CoTpyaHnuecTBo:

MMOHMMAaTh W UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM M HMHIMBUAYAJIbHOW paboThl mTpu
peleHnr y4eOHBIX MaTeMaTH4YeCKHX 3aj[ady; NMPUHUMATh IeJIb COBMECTHOM JesSTeNbHOCTH,
IUTAHUPOBATh OPTaHU3AIUIO0 COBMECTHOM pabOTHI, paclpeaensiTh BUIbl padOT, JOTOBapUBATHCS,
o0CyKIaTh Mporiece U pe3ynbTaT paboThl; 00001aTh MHEHHSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax padoTel (00CyXkaeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
LITYPMBI U JIp.); BBIIOJIHATH CBOIO YacTh PabOThI M1 KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTUMHU
YJIeHaMU KOMaH/Ibl; OLIEHUBATh KAueCTBO CBOEr0 BKJIAaJa B OOLIMM HPOIYKT IO KPUTEPHSIM,
c(OpPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pezynamuenwvle Oelicmsus obecneyusaom QopMuposanue CMulCI08bIX

YCMAHOBOK U HCUSHEHHbIX HABLIKOG JIUYHOCTU.

Camoopranu3anus:

CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJTOPUTM pEUICHHs 3ajadu (WM €ro 4acThb), BHIOMpAaTh
cnoco0 pemieHHs ¢ y4€TOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C yUETOM HOBOM MH(pOPMAIIIH.

CaMOKOHTPOJIb:

BIIQJIETh CIMOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSI TpoIllecca M pe3yibTaTa pPEIICHUsS
MaTeMaTUYeCKOH 3a1aui;
MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TIPH pPEIICHUH 3a/ladd, BHOCHUTH
KOPPEKTUBBI B JIESTEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, HAMJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYJHOCTEH;
OIICHUBATh COOTBETCTBHE pe3yJbTaTa MAESITEIbHOCTH TIOCTABIEHHOW ILIETM U  YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHKEHUSI UM HETOCTHXKEHUS 1IeNIU, HaXOAUTh OIIHOKY, TaBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY.

ITPEAMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3ynbTaThl OCBOCHUS pabouell MpOorpaMMbl MO MaTeMaTHKe MPEICTaBIIEHBI MO

rojiaM oOy4eHHs B CICAYIOIIMNX pa3jiesax MporpaMMbl B paMKax OTJENIbHBIX KYpCOB: B 5 — 6 Kilaccax —
Kypca «MaremaTukay, B 7 — 9 Ki1accax — KypcoB

«Aﬂre6pa», «FeOMeTpI/IH», ((BCPOHTHOCTB U CTaTUCTHKaA».
PazButre norudyeckux Hpe,I[CTaBJ'IeHI/Iﬁ 1 HABBIKOB JIOTUYCCKOI'O MBIINIJICHUS OCYHICCTBJIIACTCA HA

INPOTSHKCHUH BCCX JICT 06y‘IeHI/I$I B OCHOBHO IIIKOJIE B paMKax BCEX HA3BAHHBIX KYpPCOB.

Hpez[r[onaraeTc;I, YTO BBIITYCKHUK OCHOBHOH IIIKOJIBI CMOKET CTPOUTHb BBICKA3bIBAHUA H

OTpHULIaHHA BbICKB.?»BIB@.HHfI, pacio3HaBaTb KCTHUHHBIC W JIOJKHBIC BBICKA3bIBAHUS, IIPUBOAUTL IIPUMCPBI

W KOHTPHPUMCEPBI, OBJIAACCT IOHATHUAMH: OIIPCACIICHUC, aKCHMOMa, TCOPEMa, AO0KA3aTCIbCTBO — H

HAaYYHUTC UCIIOJIb30BaTh UX IIPU BBITIOJIHCHUHA y‘{e6HI>IX u BHey‘Ie6HHX 3aaay.



PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

IEJY U3YYEHUS YYEBHOT'O KYPCA

[TpuopuTeTHBIMU LIENIIMU O0YYEHUS MaTeMaTHKe B 5-6 Ki1accax sBISIOTCA:
® [POJIOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MaTEeMaTHYECKUX TOHSATUN (YUCIIO, BEIWYMHA,
reomeTpuueckas  Qurypa), 00eCIeuMBAIONIUX TPEEMCTBEHHOCTh U  MEPCIEKTUBHOCTH

MaTeMaTH4eCKOro o0pa3oBaHUs 00yJarOIIUXCS;

® pa3BUTHE HMHTEJUIEKTYAJIbHBIX M TBOPUECKHUX CHOCOOHOCTEH OOydaromuXxcs, [03HAaBATEIbHON

AKTUBHOCTH, UCCIIEI0OBATEILCKUX YMEHUHN, HHTEpeca K U3y4EHUIO MaTeMaTHKH;

e TMOJBEJCHHE OOyYaromMXCsl Ha JOCTYMHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U

MaTeMaTHKU U OKPYXAIOIIEro MUpa;

e (opmupoBaHue (QYHKIHOHAIBHON MAaTeMaTUYeCKOW TPAMOTHOCTU: YMEHHUS pacrno3HaBaTh

MaTeMaTH4eCKre OOBEKTHI B pEaTbHBIX KU3HEHHBIX CUTYAIIUSX, TPUMEHSATH OCBOCHHBIC YMEHUS

JUIsl  PEIIEHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX  3a/lay, HWHTEPHPETUPOBATH  IOJTYyYCHHBIC

pe3ynbTaThl U OIEHUBATh UX HA COOTBETCTBUE MPAKTUUCCKON CUTYaIIUH.

OcHOBHbBIE JMHHMM COJAEpKaHUA Kypca MaTeMaTuKu B 5—6 kiaccax — apudmernyeckas u
reoMeTpuueckas, KOTOpbIe Pa3BUBAIOTCS MMapajljieNIbHO, KaXkJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOMW, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYrOid, a B TECHOM KOHTAKT€ M B3aUMOJCUCTBUU. Takxke B
Kypce MPOUCXOIUT 3HAKOMCTBO € AJIEMEHTaMH ajireOpbl U ONUCATEIbHON CTAaTUCTHKU.

N3yuenue apudmernyeckoro Marepuaina HAYMHAETCS CO CUCTEMaTHU3allMi U Pa3BUTHUS 3HAHUM O
HaTypaJbHbIX 4YHMCJIAX, MOJYYEHHbIX B HadaJbHOW 1mkoyie. Ilpum »TOM coBeplIeHCTBOBaHUE
BBIYMCIUTEIBHON TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUIN COUETAETCs C pa3BUTHEM
BBIYMCIUTENIBHON KYJIbTYphl, B YACTHOCTH ¢ 00y4Y€HHEM MPOCTEHIINM NMpUEMaM MPUKUIKUA U OLIEHKU
pe3yNnbTaTOB BBIYMCIICHUH, C HAYaIbHBIMU ITOHATUSMH TEOPUU JECITUMOCTH.

Jpyroil KpymHBI OJIOK B COJAEpKaHWHM apu(PMETHUEeCKOW JWHUM — 3TO Apodu. M3yueHue
OOBIKHOBEHHBIX JpOoOCi OTHECEHO K 5 Kiaccy. OTO TEpBBIM 3Tall B OCBOCHHUM JpoOei, Korma
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJI€IMH, MNOHATUAMH Tembl. [lpm 3TOM paccmorpenue
OOBIKHOBEHHBIX Jpo0eil B MOJHOM 00bEME MPE/IIECTBYET U3YUCHHUIO JECSITUUHBIX ApoOel, n3ydyeHue
KOTOPBIX OTHECEHO K 6 Kjaccy, 4TO IIeJIeCOOOPa3HO C TOUKH 3PEHHS JIOTUKU HM3JI0KEHHSI YHCIOBOM
JUHUM, KOrJa MpaBUiia ACUCTBUNA C NECATHYHBIMH JAPOOSIMHU MOXHO OOOCHOBATH YK€ HU3BECTHBIMU
QITOPUTMAMH BBITIOJHEHUS JEUCTBHI ¢ OOBIKHOBEHHBIMU JPOOSMH. 3HAKOMCTBO C JECATUYHBIMU
IpOOSIMU  PACHIUPUT BO3MOXKHOCTU JUIS TIOHUMaHUS OOy4YalOIUMUCS TMPUKIAJAHOTO MPUMEHEHUs
HOBOM 3alMCH IPH U3YYEHUHU JIPYTrUX NPEIMETOB M MPH MPAKTHUYECKOM HCHoJb30oBaHuu. K 6 kiaccy
OTHECEH BTOPOH ATal B U3YUEHUU OpOOeEii, rie MpOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHHS
u npeoOpa3oBaHus ApoOel, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX AITOPUTMOB, OTTAUMBAHHE TEXHUKU
BBIYKCIICHUH, B TOM YHCJIe 3HAYEHUI BBIPOKEHHUN, COJIEPKAIIUX U OOBIKHOBEHHBIC, U JECATUYHBIC
IpoOu, yCTaHOBJICHHE CBsI3e€d MEXIy HMMH, PACCMOTpPEHHE MPHEMOB pElIeHUs 3a1ad Ha Apoou. B
Hayajse 6 Kjlacca MPOUCXOJAUT 3HAKOMCTBO € TIOHSTHEM IPOLICHTA.

Oco0OeHHOCTBIO M3YYEHHS TOJOXKHUTEIBHBIX U OTPHUIATENBHBIX YHCEN SBISETCA TO, YTO OHU
TaKKe MOTYT paccMaTpuUBaTbCi B HECKOJBKO 3TanmoB. B 6 kiacce B Hayalne HM3Yy4EHUS TEMBbI
«IlonmoxuTenbHble U OTpULATENbHBIE 4YMCIa» BblAenserca noarema «llempie uymcna», B paMkax
KOTOpPOM 3HAKOMCTBO C OTpPULATEIbHBIMM YHCIAMU U JEUCTBUSIMU C TIOJIOXKUTEIbHBIMU U
OTPULIATENILHBIMU YKCIIAMH MPOUCXOJUT HAa OCHOBE COJAEPKATEIBHOTO MOJX0Ja. DTO MO3BOJISIET HA
JOCTYITHOM YPOBHE MO3HAKOMUTH YYAIIUXCSl TPAKTUYECKU CO BCEMH OCHOBHBIMH MOHSTHUSIMU TEMBI, B
TOM 4YHCIIE W C TpaBUIaMH 3HAKOB MPH BBHINOTHEHHH apuPMeTHUecKuX JeicTBuil. M3ydeHwne

pallMOHAJIBHBIX YHUCCII HA 3TOM HC 3aKOHYUTCH, a 6y;[eT MMpOAOJIKCHO B KYpCC anre6p£,1 7 KJj1acca, 4To
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CTaHET CJIEAYIOIIMM MPOXOJOM BCEX TMPUHLMIHUAIBHBIX BOIMPOCOB, TEM CaMbIM pa3jelieHue
TpyZIHOCTEH oOjerdaeT BOCIPUATHE MaTepHaia, a paclpeleliecHHe BO BPEMEHH CIIOCOOCTBYET
MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipu oOy4yeHHH DPELICHHIO TEKCTOBBIX 3aJad B 5—6 KJlaccax HCHOJB3YIOTCS apu(METHUECKHE
npuéMsl perieHus. TeKCTOBbIE 3a/1a4, pelIaeMble IPU OTPAOOTKE BBHIYMCIUTEIBHBIX HABBIKOB B 5—06
KJlaccax, pacCMaTpUBalOTCA 337auy CIEAYIOLUX BUJOB: 33Jlaul Ha ABM)KEHHE, HAa YaCTH, HA OKYIIKH,
Ha paboTy W TPOUM3BOJUTEIHHOCTb, HA MPOIEHTHI, Ha OTHOWICHHWS W mpomnopuuu. Kpome Toro,
oOyyJaromuecsi 3HAaKOMATCSL ¢ MPUEMAaMH PEICHUS 33/1a4 1epeOopOM BO3MOXKHBIX BAPHAHTOB, ydaTCs
paboTaTh ¢ nH(pOPMALIHEH, TIPEICTABICHHON B ()OpMe TAOIHII HITH TUArPaMM.

B paboueii mporpamMme mpeaycMOTpeHO (GOpPMHUpPOBAHUE TMPOIEICBTUICCKIX alreOpandecKux
npeacrabieHui. byksa.

KaK CHMBOJI HEKOTOPOrO YHcCia B 3aBUCUMOCTH OT MAaTeMaTHYECKOT0 KOHTEKCTa BBOJUTCS
MIOCTENEHHO. ByKkBeHHasi CHMMBOJIMKA IIMPOKO HCIIOJIB3YETCS MPEXAE BCEro Ui 3alucH OOLMX
YTBEPKJACHUN M MPEI0KEHNUH, (OPMYII, B YACTHOCTH JIJIsi BHIYMCIICHUS] TEOMETPUUECKUX BEITUYUH, B
KayeCTBE «3aMECTUTEIIS YHCTIa.

B kxypce «MatemaTtuku» 5-6 KilacCOB Ipe/CTaBieHa HarjsHas F€OMEeTpHsl, HalpaBleHHas Ha
pa3BHUTHE 00Pa3HOrO MBIIIEHHUS, IPOCTPAHCTBEHHOTO BOOOpaXeHUsI, U300pa3UTENbHBIX YMEHHUH. ITO
BAYKHBIN 3Tal B U3y4YEHUH IT'€OMETPUU, KOTOPBII OCYIIECTBIISIETCS Ha HATJISAHO-IPAKTUYECKOM YPOBHE,
OmMpaeTcsl Ha HarIsigHO-oOpa3HOe MblllieHHe oOydaromuxcs. bomnpiias poias  oTBOAMTCS
MPaKTUYECKON JIeATEIbHOCTH, OTBITY, SIKCIIEPUMEHTY, MoienrpoBaHuio. O0ydaromuecs 3HaKOMATCS C
reoMeTpUYecKUMHU (GUrypamMd Ha TIUIOCKOCTH W B HIPOCTPAHCTBE, € HX MPOCTEHIIMMU
KOH(pUTypalusiMH, ydaTcsi n300paxaTh UX Ha HETMHOBAHHOM U KJIeTYaTol Oymare, pacCMaTpUBalOT MX
NpocTeliline CBOWCTBA. B mporecce u3y4eHUs] HArJSIAHOW TEOMETPUM 3HAHMS, TOJYYEHHBIE
00yyarouMMuUcs B Ha4aJbHOM IIKOJIe, CHCTEMAaTU3UPYIOTCS U PACIIUPSIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILTAHE

CornmacHo y4eOHOMY IUIaHy B 5—6 Kiaccax W3ydaeTcss WHTETPUPOBAHHBIN MpPEaMET
«MaremaTKka», KOTOPbIH BKJIIOYAeT apu(PMETHUSCKU MaTepraa U HaTJISIHYI0 TEOMETPHIO, a TaKKe
MPOTIEICBTUYECKUE CBEJICHHUS U3 aJIreOPbI, SJIEMEHTHI JIOTMKY U HadaJla OMUCATEIbHOW CTaTUCTUKH.

VY4eOHbIN TJ1aH HAa U3y4EeHHE MAaTEMaTUKHU B 5-6 KaccaX OTBOJMUT HE MEHEE 5 yueOHBIX YacoOB B
HEJISNI0 B TEYCHUE KaXKJIOTO Toj1a 00yueHus, Bcero He meHee 340 ydeOHbBIX 4acoB.

COJIEP)KAHUE YYEBHOI'O KYPCA (11O I'OJIAM OBYYEHUS)

5 kaace

HartypajbHble yncia u HyJIb

HarypanbHoe uncno. Psn Harypanenbix uncen. Yucno 0. M300paxkeHue HaTypaabHBIX YUCEN
TOYKAMHU Ha KOOPAWHATHOM (YUCIOBO) MPSIMOIA.

ITosuuunonHas cucreMa cuncieHusd. Pumckas HyMmepanus Kak IpuMep HENO3ULIMOHHON CHUCTEMBbI
cuMcClIeHHs. JlecATUYHAas CUCTEMA CUUCIICHUS.

CpaBHEHHE HaTypalbHbIX 4YHCEJ, CpaBHEHHE HATypajdbHBIX uucenl ¢ HynméM. CrnocoObl
cpaBHeHHs. OKpyIJIeHHE HAaTypaJIbHbIX YHCEI.

CrnosxeHne HaTypalbHBIX YHCEJ; CBOMCTBO HYJS NpU CIOKEHUU. BbluMTaHme Kak JEHCTBHE,
00paTHOE CI0KEHUI0. YMHOKEHUE HATypallbHBIX YHCEIT; CBOMCTBA HYJIS U €AMHUIBI IPU YMHOKEHUH.
JleneHue Kak JAeHCTBHE, OOpaTHOE YMHOKeHHIO. KOMIOHEHTHI NeHCTBUH, CBSI3b MEXIY HUMHU.
IIpoBepka pesynbraTa apudmernueckoro aeiictBus. [lepemecTurenbHoe U coueTaTeabHOE CBOMCTBA
(3aKOHBI) CIIO’KEHUSI U YMHOKEHUS, paclpele/InTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHSL.
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Hcnonb3oBanne OYyKB [isi 00O3HAUEHUS HEM3BECTHOIO KOMIIOHEHTa U 3aIllCH CBOWCTB
apumMeTHIeCcKuX IeHCTBUI.

Jenurenun W KpaTHbIE YHWCIIA, PA3JIOKEHHWE HAa MHOXUTENU. [IpocThie M COCTaBHbBIE 4YHUCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Jlenutenu W KpaTHBIE 4yKcla; HAaUOOJBIIMKA OOLINI JeTUTeNh U HauMeHbIee olliee KpaTHOe.
JlenuMocTh CyMMBI M TPOU3BEACHUS. [[eeHne ¢ OCTaTKOM.

CrerneHb ¢ HATYpaJIbHBIM MMOKa3aTeIeM. 3alliCh YUCIIAa B BUAEC CYMMBI Pa3psiHBIX CIaraeMblX.

HucnoBoe BbIpakeHHE. BbIUKCIIEHUE 3HAYECHHMI YMCIOBBIX BBIPAKEHUM; MOPSAJOK BBIIIOTHEHHUS
JnercTBuid. Vcnosib30BaHUE TMpPU BBIYMCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIbHOIO CBOKWCTB
(3aKOHOB) CJIOKEHMSI U1 YMHOKCHHUS, pACIIPEACIIUTEILHOTO CBOMCTBA YMHOKCHHUSL.

JApodu

[IpencraBnenne o apodOu Kak crocoOe 3amucy 4acTH BelWyuHBL. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHbIE U HenmpaBWiIbHbIE ApoOu. CMelanHas ApoOb; MPeICTaBICHNE CMEIIaHHON IpoOH B BUJIE
HETPaBWIBHON NpoOM W BBIJCJIICHHE 1IE€JI0W YacTH 4Yucia W3 HEmpaBWIbHOU Apobu. M3o0OpaxeHue
npoOelt ToukaMu Ha 4YHCIOBOM mipsiMmoil. OcHoBHOe cBOMCTBO Jnpobu. CokpaiieHue apoOeit.
[IpuBenenue npodu k HOBOMY 3HamMeHaTeto. CpaBHEHHUE APOOECH.

CrnoxeHue W BeIYMTAaHUE JpoOel. YMHOXKEHUE U JieJieHue apo0ei; B3auMHO-00OpaTHBIE JPOOH.
HaxosxaeHne 9acTH meoro 1 HeoTo 1Mo ero YacTH.

Penienne TeKCcToBBIX 32124

Pemenne TekcToBBIX 3a/1a4 apudmeTryeckuM crocoboM. Perenne norudeckux 3anad. Pemenue
3aJa4d 1epebopoM BCEX BO3MOKHBIX BapHaHTOB. VICcroabp30BaHKeE P PEILIEHUH 3a1a4 TaOlIUI] U CXEM.

Pemenne 3amau, cojepXkamux 3aBHCHUMOCTH, CBSI3bIBAIOIME BEJIWYMHBI: CKOPOCTb, BpEMH,
paccTosiHMe; II€Ha, KOJHMYECTBO, CTOMMOCTb. EJMHMIBI W3MeEpeHus: Macchl, 00bEMa, LEHBI;
paccTosiHUs, BpeMEeHH, CKOpocTH. CBSA3b MEXKIY €AMHUIIAMU U3MEPEHHSI KayKION BETNYHHBI.

Pemienne ocHOBHBIX 3a/1a4 Ha ApoOu. OLeHKa U IPUKUIKA, OKPYIJIEHUE pe3ybTara.

[IpencraBneHue AaHHBIX B BUJE TAOJIUL, CTOJOYATHIX AUArPaMM.

Harasignasi reomerpus

Harnsanueie npencraBienus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yrol,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. YToJ1. [IpsiMoi, oCTpblIii, Tynoi U pa3BEPHYTHINA YIJIbI.

JlnuHa oTpe3ka, METpUYECKUE €AVHULBI JJIUHBL. [[IMHA JOMaHOW, MEPUMETP MHOTOYrOJIbHHUKA.
N3mepenue u nocTpoeHue YIiioB € MOMOIIBIO TPAHCIIOPTUPA.

Harnsanueie mpencraBienuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK; MPSIMOYTOJIbHUK,
KBaJIpaT; TPEYroJIbHUK, O paBeHCTBE (uUryp. Buabl TpeyroibHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIA,
TYIMOYTOJIbHBIN; paBHOOEIPEHHBIN, pABHOCTOPOHHUH.

N3o0paxkenue ¢uryp, B ToM uucie Ha kierdarod Oymare. [loctpoenue koHpurypauuii us
JacTeld MpsSMOHM, OKPY)KHOCTM HAa HEIMHOBAaHHOM M KieTryaToi Oymare. Mcmonb3oBaHHE CBOWCTB
CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanps OpsIMOYrOJIbHMKAa U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPAMOYrOJbHUKOB, B TOM
grcne Guryp, n300paxEHHBIX HA KIIeT4aToi Oymare. ENMHUIBI H3MEepEeHUS TIIOMIAH.

Harnsgaeie mpenctaBieHust 0 MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN MapasuieNenumne],
KyO0, MHOrorpaHHHKU. WM300pakeHWe MPOCTEHIINX MHOTOTpaHHUKOB. Pa3BépTku kyba wu
napaiuienenunena. Coznanue Mojeneil MHOTOTPaHHUKOB (M3 Oymaru, MpoBOJIOKH, TUTACTUIIMHA U JIp. ).

[Tonsitne 00bEMa; eqUHUIBI U3MepeHuss 00bEMa. OOBEM MPAMOYTOIBHOTO MapaieNenumnea,
KyOa.
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6 kiIacc
JApodu

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JpoOuW, cokpamieHue napobei. CpaBHEHHE U
ynopsiiounMBanue apooeil. Pemienue 3a1au Ha HaX0XAEHHUE YaCTU OT LEJIOTO U LIEJIOrO MO €ro YacTH.
JlpoOHOE YMCII0 KaK pe3ysbTaT JeeHHs.

JlecsiTuuHble IpoOH U METpUUYECKas CUCTEMA Mep.

ApupmeTrueckiue OEHCTBUS M YHCIOBBIE BBIPKEHUS C OOBIKHOBEHHBIMH U JIECITUYHBIMH
IpoOsIMHU.

OtHomrenue. Jlenenne B JanHOM OTHOHIeHHH. Macmital, nponopuus. [IpaMmenenune npomopuunit
IIpU peLIeHNH 3a/1au.

[Tonsitue mpoueHTa. BbluncieHue MpoleHTa OT BEIWYMHBI M BEJIMYMHBI [0 €€ IMPOIIEHTY.
BolpakeHue MNpoLEeHTOB JECATHYHBIMM JApoOsMu. PemieHume 3amad Ha MpOLEHTHL. BripaxkeHnue
OTHOIIEHUSI BEIMYMH B MTPOLIEHTAX.

Hecstuunas 3anuch npodei. [IpencraBienne necaTHaHOM 1poOu B BUE OOBIKHOBEHHOM JpoOu
U BO3MOXKHOCTh TIPEJICTaBIICHUS OOBIKHOBEHHOW JapoOu B Bujae necatuuyHoil. M3o0pakenue
JECSITUYHBIX 1po0Oell TouKaMH Ha 4nciaoBoi npsMoii. CpaBHEHHE JECSITUUHBIX ApOOEH.

Apudmernueckue AeUCTBUS C AECATUUHBIMU IpoOsiMu. OKpyriaeHue TeCATUUHbBIX ApoOeil.

Ilosn0:kuTEIbHBIE H OTpUIATEIbHBIC YHUC/Ia

[TonoxwurenpHple W OTpUUATENbHBIE 4ucia. Llensie dnmcna. Monmyne 4ucia, TeOMETpHYECKast
UHTEepIpeTanuss MoIyis uucia. M3o0paxkeHue uyucen Ha KOOpAMHATHOM mpsaMoil. Ywucnosbie
npomexyrkd. CpaBHeHMe uMcen. Apudmermdyeckue JEWCTBUS C  IOJOXKUTEIbHBIMH U
OTPULATEIbHBIMY YU CIIAMHU.

IIpsmoyronpHas cucremMa KOOPAMHAT Ha ILIOCKOCTH. KoopamHaTel TOYKM Ha INIOCKOCTH,
abciucca u opauHata. [loctpoeHne Touek u GUryp Ha KOOPAMHATHOM MIOCKOCTH.

BykBeHHBbIE BbIpa:KeHU s

[Ipumenenne OYKB IS 3allMCH MaTEMaTUYECKUX BBIpaXEHWW M TpemaokeHuit. CBolcTBa
apudmernyeckux naedcTBUN. bBykBeHHbIE BbIpaXKEHHS W YHCIOBBIE IIOJCTAHOBKU. bByKBEHHBIE
PaBEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIOHEHTa. Dopmyinbl; GopMynbl MepuMeTpa U IUIOLWAAN
MPsIMOYTOJIbHUKA, KBaJpaTa, 00bEéMa napasuienenuneia u Kyoa.

Pelnenue TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3a7a4 apI/I(i)MeTI/I‘leCKI/IM crocoboM. Perienne nornaeckux 3ajgay. Penienue
3aJa4 nepe6op0M BCCX BO3MOJKHBIX BAPHUAHTOB.

Pemenue 3a/lad, CoACpiKaluX 3aBUCHMOCTH, CBA3ZBIBAIOIIUX BCIMYHUHLBI: CKOPOCTb, BPCM:I,
PaCCTOAHUC, LICHA, KOJIUYICCTBO, CTOUMOCTDL, IIPOU3BOAUTCIIbBHOCTb, BPEMA, 00BEM pa6OTBI. 9107050700031
HU3MCPCHUA: MACCbl, CTOUMOCTH;, PpaCCTOAHHA, BPEMCHHU, CKOPOCTH. CBs13b MCXKAY CAUHHIaMU
HU3MCEPCHUA Ka)kJ0¥ BEJIUYMHBL.

Pemenne 3aa4, CBA3AHHBIX C OTHOIICHHUEM, HNPOINOPHHUOHAIBHOCTBIO BCJIIMYHWH, NPOLCHTAMU,
peIeHNEC OCHOBHBIX 3a/la4 Ha I[p061/I U NTIPOLCHTHI.

CocraBieHue 6y'KBeHHBIX BBIpa)KeHI/Iﬁ 110 YCJIOBHIO 3ala4vu.

Hpe,Z[CTaBJ'IeHI/IC JaHHBIX C IIOMOIIIBIO T8.6J'II/II_[ " JuarpamMmm.

Cronbuateie AuarpaMmabl: YTCHHUEC U IIOCTPOCHUC. YreHue KpYroBbIX AUarpamMm.

Harasanas reomerpus

Harnsgusie MNpeaACTaBJICHUA O (I)I/Il" yYpaxX Ha IUIOCKOCTH: TOYKaA, IIpAMasd, OTPC30K, JIy4d, YIOJl,
JIOMaHasl, MHOTOYT'OJIbHUK, ‘-ICTBIpéX}/TOJ'ILHI/IK, TPCYTrOJIbHUK, OKPYXHOCTB, KPYT.
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B3aumHOe pacrnosio)keHHe JIByX IpSMBIX Ha  IUIOCKOCTH, MapajuieNbHbIE  IpsIMBbIE,
NEepIEHIUKYIIIpHBIE NpsAMble. M3MepeHre pacCTOSHUM: MEXy ABYMsl TOUKaMHM, OT TOUKHU JI0 MPSMOI;
JUIMHA MapIIpyTa Ha KBaJApPaTHOU CETKE.

W3mepenue U mocTpoeHUE YIJIOB C INOMOIIbI TPAHCHOPTUPA. UYEThIPEXYTrOIbHUK, IpPUMEpPbI
YeThIPEXYIOJbHUKOB. IIpAMOYrosbHUK, KBagpaT: MCIOJIb30BAaHUE CBOMCTB CTOpPOH, YIJIOB,
muaronanei. M3zoOpaxeHne reoMeTpudeckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢ MCIHOJIb30BaHHEM
LUPKYJIS, JIMHEHKH, YroJIbHUKA, TpaHcnoptupa. [loctpoenust Ha kineTyaToit Oymare.

[lepumerp mHOrOyroipHuka. [loHATHE IIOMmamM (UTYpHI; €AMHULBI W3MEPEHUS TUIOIIA/IH.
[Tpubmmxénnoe m3Mepenne rwomaan Guryp, B TOM 4Hcie Ha KBaapaTHOU cerke. IlpubmmxénHOe
U3MEpEHUE JIMHbI OKPYKHOCTH, IIOLIAAN Kpyra.

CuMMeTpHs: LIeHTpallbHasl, OCeBasi U 3epKaJibHAsi CUMMETPUU.

[TocTpoeHre cuMMETPUUHBIX QUTYP.

Harnsaguele npencrtaBieHHs 0 MPOCTPAHCTBEHHBIX (uUrypax: napajuienenunesa, Kyo, mpusMma,
nupamMuzia, KOHyC, IWIMHIp, mwap U chepa. M3o0paxenue npocrpaHcTBeHHbIX ¢uryp. Ilpumepst
pa3BEPTOK MHOTOTPAaHHUKOB, HMWJIMH/Ipa U KoHyca. Co3aaHue MoJieneld MpOCTPpaHCTBEHHBIX (uryp (u3
Oymaru, NpOBOJIOKY, IJIACTWINHA U JP.).

O0BEM NpAMOYTroJBHOIO Napajenenunesa, Kyoa.
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IITAHUPYEMBIE IPEJAMETHBIE PE3YJIbTATHI OCBOEHUASI PABOYEN IMPOIPAMMBI KYPCA
(1Mo rogiAM OBYUYEHUS)

OcBoenne yueOHOro Kypca «Marematuka» B 5 —6 KiaccaXx OCHOBHOW IIKOJIBI JIOJDKHO

o0ecrieynBaTh JOCTIDKEHHE CIEAYIOMINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

5 kjaace

Yuciaa 1 BbIYUCIEHHUS

[lornMaTh W TPaBUIBHO YHNOTPEOISATH TEPMHHBI, CBSI3aHHBIE C HATYPaJbHBIMH YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

CpaBHUBaTh U YNOPSAJOYMBATH HATypaJlbHbIE YHUCIA, CPABHUBAThb B IMPOCTEUIIHX CIydasx
0OBIKHOBEHHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPJAWHATHOM (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIIUM €U YHCIIOM U
n300paxkaTh HaTypaJlbHbIE YHCIIAa TOUYKAMU Ha KOOPIAUHATHON (UHCIOBOM) MPSAMOIA.

BobinonHATe  apudmeTHueckue JEHCTBUS € HaTypalbHBIMM 4YHMCIAMH, C OOBIKHOBEHHBIMHU
IPpoOsIMHU B MPOCTEUIINX CITydasiX.

BbInosHATE TPOBEPKY, NPUKUAKY PE3ybTaTa BBIYUCIECHUH.

OKpyrisTh HaTYpaAJIbHBIE YUCIIA.

Penienune TeKcToBBIX 32124

Pemats TekcToBble 3amaun apupMETHUYECKUM CHOCOOOM M C IMOMOUIBI0 OPraHM30BAHHOTO
KOHEYHOT0 nepedopa BceX BOZMOKHBIX BapUAHTOB.

Pemarp 3amaum, conepikaliue 3aBUCHMOCTH, CBS3BIBAIOIIME BEIMYMHBI: CKOPOCTh, BpeMS,
paccTosiHue; 1IeHa, KOJMYeCTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMucy, CXeMbl, TaOIUIIbl, 0003HAUEHHUS IIPU PEILICHUH 3a/ay.
[Tonb3oBaTbcsi OCHOBHBIMU E€IUHHUIIAMHM H3MEPEHUS: LIEHBI, MAacChl; PACCTOSIHHS, BpPEMEHH,
CKOPOCTH; BBIpaXXaTh OJIHU €IMHULIbI BEIMUNHBI Yepe3 ApyTrHe.

W3Bnekarb, aHalIM3UpOBaTh, OLIEHWBATH HMH(OpPMALMIO, MPEICTaBICHHYIO B Tabiuie, Ha
CTOJIOUATON JuarpaMMme, HHTEPIPETUPOBATh MPEJICTABICHHBIE AaHHBIC, HCIOIb30BaTh JaHHBIC
IIPH pEIICHUH 3a/1ay.

Harasignasi reomerpus

[lonb3oBaTbcsi TEOMETPUYECKUMHU MOHATHSAMH: TOYKa, NpsMas, OTpPe30K, Jy4, Yrod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mpuUMEpbl OOBEKTOB OKPYKAIOLIET0 MHpPa, HUMEIOMMX (popMy H3YUEHHBIX
TreOMETPHUECKUX QUTYP.

Hcnonb3oBaTh  TEPMUHOJOTUIO,  CBSI3aHHYIHO  C  yIJIaMH:  BEpIIMHA  CTOPOHA; C
MHOTOYTOJIbHUKAMH: yTroJl, BEpIINHA, CTOPOHA, TUArOHANb; C OKPYXHOCTBIO: PaJANyC, JHAMETP,
LIEHTD.

N300paxaTh M3yuyeHHbIE reoMeTpuyeckre (UIypbl Ha HEIMHOBAaHHOM W KieTdaToi Oymare c
MOMOIIBIO ITUPKYJIS U TUHEUKH.

Haxoauts JUIMHBI OTPE3KOB HENMOCPEACTBEHHBIM M3MEPEHUEM C MOMOILBIO JIMHENWKH, CTPOUTH
OTPE3KH 33JaHHOM JJIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO paauyca.

Hcnonb30BaTh CBOICTBA CTOPOH M YIVIOB INPSMOYIOJIbHMKA, KBajpaTa Il MX MOCTPOEHUS,
BBIUMCIICHUS TUIOLIAIU U IEpUMETpa.

Bbluncnare mepumerp W IIJOLIaAb KBajpara, NPsIMOYroJbHHKA, (UTYp, COCTABICHHBIX W3
PSIMOYTOJIbHUKOB, B TOM YHCIIe PUTYpP, N300paKEHHBIX HA KJIETYaTON Oymare.

Ilonp30BaThCss OCHOBHBIMH MCTPUUCCKUMHU CAMHUIAMU HU3MCPCHUA JUIMHBI, IUJIOMIAIN;
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BBIPAXKATh OJTHU €IWHUIIBI BETUYHHEI Yepe3 Apyrue.

PacrioznaBare mapasuienenunesn, KyO, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, peOpPO T'paHb,
W3MEpEeHUs; HaXOUTh U3MEPEHUS Mapajuieenuresa, Kyoa.

Boeruncnsate 00bEM  KyOa, Mapajienenuresa Mo 3aJaHHbIM H3MEPEHHSM, TI0JIh30BaThCS
eAMHUIIAMHU U3MEPEHUS 00BbEMA.

Pemars HeCIOKHBIE 33aJaud HA HM3MEPEHHE T'€OMETPHUYECKUX BEIUYHH B MPAKTHYCCKUX
CUTYaITUSIX.

6 xiaacc

Yuciaa 1 BbIYUCIEHHUS

3HaThb U MOHUMAaThb TEPMHUHBI, CBS3aHHBIE C PA3IMYHBIMU BHUJAMHU 4YMCET M crocodaMu X
3aMMcH, IEPEXOIUTh (€CIIH 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aIlKCH Yncia K IPYrou.
CpaBHUBaTh M yHNOPSAOYMBATH LIE€JbI€ 4YMCIA, OOBIKHOBEHHBIE M JECSATHYHBIE JpoOH,
CpPaBHHMBATh YMCIIa OJHOTO U Pa3HbBIX 3HAKOB.

BbinonHATh, coderas yYCTHbIE M NHCbMEHHbIE MPUEMBI, apudMeTnyeckue AeUCTBHUS C
HaTypaJbHBIMU W LEJBIMH  4YHMCIAMH, OOBIKHOBEHHBIMH U  JECSATHUUYHBIMH  JIpOOsSMHU,
MOJIOKUTETBHBIMU U OTPUIATEIbHBIMU YU CIIAMHU.

BbruncnsaTe 3Ha4YeHHs] YMCIOBBIX BBIPAYKEHUH, BBINOJHATH MPUKUAKY W OLEHKY pe3yjbTaTa
BBIYMCIICHUH; BBIMOJHATh MPEOOpa30BaHUs YHCIOBBIX BBIPAKEHUII Ha OCHOBE CBOMCTB
apuMETUIECKUX TCHUCTBUH.

CoOTHOCUTH TOUKY Ha KOOPAWHATHOW MPSIMON C COOTBETCTBYIOUIUM €M YMCIIOM M M300paxkarhb
YHUCJIa TOYKAMHM Ha KOOPAVMHATHOW MPSMOM, HAXOUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPJAUHATAMU STON TOUKHU.
OKpyriaTh LeJble YKcia U IeCATUYHbIE APOOU, HAXOTUTh MPUOIHIKEHUS YU CETL.

YucaoBble 1 OyKBEeHHbIE BHIPAKEHUS

IloruMmats u ynOTpe6J'IHTI> TEPMHHBI, CBA3aHHBLIC C 3alIMCBhIO CTCIICHU YHCJia, HAXOJUTh KBaJapaT
n KY6 YHCJiia, BBIYUCIIATh 3HAUYCHUS YU CIOBBIX BBIpa)KeHPIﬁ, CoZCpKAIIUX CTCIICHU.
Ilonp30BaThCs IIpU3HAKaMu JOCITMMOCTH, pacCKIaAblBaTb HATypaJbHBIC 4YHCJIa Ha IIPOCTHIC
MHOXHTCIIN.

Ilonp30BaThCs MaCI_HTa6OM, COCTaBJIATH MPOIMOPIUUHN U OTHOLICHUS.

Hcnons30BaTh 6}7KBI)I JUIA 0003HAYEHHUs 4YHCEIl IIpr 3allMChu MaTeMaTHYCCKUX BBIpa)KGHHfI,
COCTaBJIATH 6YKB6HHLIG BBIPpAXKCHHUA U (I)OpMy.]'IbI, HaxoJUuTb 3HA4YCHUA 6YKB6HHLIX BLIpa)KeHHfI,
OCYIICCTBJIAA H€O6XOI[I/IMBIC HOACTAaHOBKH U Hp606p330BaHI/I${.

Haxoaute Hen3BeCTHBINM KOMIIOHEHT paBCHCTBA.

Penrenne TeKCcTOBLIX 32124

PemaTs MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4K apU(PMETHUECKUM CIIOCOOOM.

Pemrate 3amaun, cBsi3aHHBIE C OTHOLIEHUEM, MPOMOPUUOHAIBHOCTBHIO BEJIMYWH, MPOLIEHTAMM;
pelaTh TPy OCHOBHBIE 33124 Ha IPOOH U MPOLIEHTHI.

Pemrate 3amaum, cojepkamine 3aBUCHUMOCTH, CBSI3BIBAIOLIME BEJIMYUHBI: CKOPOCTb, BpEMS,
paccTtosiHue, IIeHa, KOJMYECTBO, CTOMMOCTB; MPOU3BOIUTENHHOCTh, BpeMs, 00béMa paboThl,
UCTONIL3YSl apuMeThyecKkue MAEUCTBHsI, OICHKY, NPHUKHUAKY; I[OJb30BaThCs €IWHUIIAMU
M3MEPEHUS] COOTBETCTBYIOIIUX BEIUYHH.

CoctaBisTh OyKBEHHBIC BBIPAKEHUS 110 YCIOBHIO 33a4H.

W3Bnekatp WHpOpMAINIO, TPEICTABICHHYIO B TaOmUIaX, HAa JUHEHHOW, CTONOYATOW WU
KpYroBO# Iuarpammax, WHTEPIPETHPOBATh MPEACTABICHHBIC TaHHBIC, UCIOJIB30BaTh JAHHBIE

15



IIpU PELLICHUU 3a4a4.

[IpencraBiasaTs HHPOPMAIUIO C IIOMOIIBIO TAOJIHUI, TMHEHHOW U CTOJIOYATON TUarpamMMm.

Harasignas reomMeTpus

[IpuBoauTh TpPUMEPH OOBEKTOB OKPYXKAIOMIETO MHpA, HUMEIIMUX (OpMYy H3YYEHHBIX

reOMETPUYECKUX TUIOCKUX U TIPOCTPAHCTBEHHBIX (QUTYp, TPUMEPHI PaBHBIX U CHMMETPHUYHBIX (QUTYP.

N300pakaTh ¢ MOMOUIBIO HUPKYIA, JIMHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOW M KIJIETYATOU
Oymare W3y4eHHBIC IIJIOCKHE TIeoMeTpudeckne (GUrypsl W KOHPHUTypanud, CHMMETPHYHBIC
buryp.

[Tonb30BaThCcs TEOMETPUYECKUMHU TMOHATUSMU: PAaBEHCTBO (DUTYp, CHMMETPHS; UCIIOJIB30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHHU.

HaxonuTe BENMYMHBI YIVIOB U3MEPEHUEM C ITOMOIIBI TPAHCIOPTHPA, CTPOUTH YIJIBI 33JaHHOMN
BEJINYMHBI, I0Jb30BAThCS IIPU PEIIEHUU 3a/1ad IpaJyCHOW MEpOW YIJIOB; Pacro3HaBaTh Ha
YepTekKax OCTPBIN, NPSIMOU, PA3BEPHYTHIN U TYIOW YIJIbI.

BeluncnaTe  UIMHY JIOMaHOW, IIEpUMETP MHOTIOYTOJIBHUKA, II0Jb30BAaThCS EAMHULIAMU
U3MEPEHUS JUIMHBI, BBIPAXKaTh OJIHU €IMHMIIBI U3MEPEHHUS JITTMHBI Yepe3 Ipyrue.

Haxonnuth, ucnonb3ys 4epTEXKHBIE MHCTPYMEHTBI, PACCTOSHHUSA: MEXAY ABYMS TOYKaMHU, OT
TOYKH JI0 MPSIMOM, JJIMHY ITyTH Ha KBAJpPAaTHOU CETKE.

Boruncnsate miuomanas Guryp, coCTaBI€HHBIX M3 MPSMOYTOJIbHUKOB, UCIOJB30BaTh pa3OueHue
Ha MPSMOYTOJbHUKH, HAa paBHbIE (UTYpbI, JOCTpauBaHUE 10 MPSIMOYTOJIbHUKA; MMOJIb30BATHCS
OCHOBHBIMM €MHUIIAMU U3MEPEHUS IUIOIA/IN; BBIPAKaTh OJITHUA €IWHMIIBI U3MEPEHUS IUIOIIA N
4yepes IpyrHue.

Pacnio3HaBate Ha MOJENSAX M M300pa)KEHUAX NUPAMUIY, KOHYC, LMIMHJIp, HCIOJIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N3obpaxaTs Ha KIeTYaTOM OymMare MpsSMOYroJIbHBIN MMapajuIeICITUIIC]T.

Bbruncnare 00bEM MPSIMOYTOJIBHOTO Mapajulesenumesna, Kyda, I0JIb30BaTbCsl OCHOBHBIMHU
eIMHUIIAMU U3MepeHUsl 00bEMA; BbIpakaTh OJHU €IMHHIIBI U3MEpEHHs 00BbEMA Yepes Apyrue.
Pemare HecnoXHbIE 3aJaud Ha HAXOXKIECHUE T'€OMETPUYECKUX BEJIMYMH B IIPAKTHYECKUX
CUTYaLUsIX.
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TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (HO IrogAmM OEY‘IEHI/IH)

5 kaace (He menee 170 u)

Ha3sanue
pa3aena  (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepkaHue

OcHOBHBIE BH/IBI IeSITEILHOCTH
odyvalomuxcs

udposbie
o0pa3oBaTejibHbIE

pecypcsbl

T'aasa 1. JIunuu

(5 9)

Harnagusie
npeacTaBieHus o purypax
Ha IUIOCKOCTH:  TOYKa,
npsiMasi, OTPE30K, JIyd,
JIOMaHasl, OKPY>KHOCTb,
KpYT.

Jnvuna OTpE3Ka,
METPUYECKHE  CIUHMIIBI
JUTMHBL.  [[muHa jomaHoMH,
TepuMeTp
MHOTOYTOJIbHHKA.
Wzobpaxenune ¢uryp, B

PacnosnaBar, Ha
PpHUCYHKaX, ONUCHIBATH,
UCIOJb3yd TEPMHHOJIOTHIO, U
H300paxaTh c TTOMOTIIBIO
YepTEKHBIX WHCTPYMEHTOB:
TOYKY, NPAMYIO, OTPE3OK, JyH,
JIOMaHy10, OKPY>KHOCTb.

Pacno3naBars, NPUBOIUTH
npuMepbl O00BEKTOB peajbHOro
MUDA, UMEIOIINX bopmy
W3YYEHHBIX (QUTYp, OIEHHBATH
UX JINHEUHBIE pa3MepHI.

yepTexax,

https://mateh.ru/5-
klass/raznoobraznyj-

mir-linij/

https://mateh.ru/5-
klass/pryamaya-
otrezok-luch/

https://mateh.ru/5-
klass/lomanaya/

https://mateh.ru/5-

TOM umnciie Ha kimerdaroi | McemoJib3oBarh  smHelky  Kkak | klass/urok-4-
Oymare. WHCTPYMEHTHI JUTS TIOCTPOEHUS M | Sravhenie-otrezkov-
[MocTpoenue u3MepeHus: u3MepsATh JutuHy | dlina-otrezka-
KOoH(Urypanuii U3 yacreil | oTpe3ka;  cTpouTh  orpe3ok | edinicza-dliny/
NpsSIMOW, OKPY>KHOCTH Ha | 3aJJaHHOHN JUIMHBI, OTKJIAALIBATH
HETHHOBAHHOM W | MpKyJdeM  paBHBIE  OTpe3ku, | https://mateh.ru/5-
KJIeT4aToi Oymare. CTPOMTH OKpYKHOCTH 3amannoro | Klass/urok-5-dlina-
pangmyca. H3oopaxarts | linii-dlina-lomanoj-
KOH(UTypalui TeoMeTphueckux | starinnye-ediniczy-
¢duryp u3 orpeskos, | dliny/
OKpPY)KHOCTEWM, MX YacTted Ha
HEJIMHOBAaHHOW W Kieryatoi | https://mateh.ru/5-
Oymare; npemiarath, | Klass/urok-6-
onuchiBaTh M obcyxaaTh | Okruzhnost-krug/
CIoCco0bI, aJITOPUTMBI
ITOCTPOEHUSI. https://resh.edu.ru/su
BoruncaaTes MHBL  OTpe3koB, | bject/lesson/7736/sta
JIOMaHBIX. rt/312523/
IMounmMaTh M  HCHOJB30BaTh
npu peleHun 3a1a4
3aBHCHMOCTH MEK/Y CIMHUIIAMHA
METPHUYECKON  CHCTEMBI  Mep;
3HAKOMMThCSI c
HEMETPUIECKUMU CHCTEMaMHU
Mep;  BbIpaKaThb  JUIMHY B
Pa3IHYHbBIX SIMHUIIAX
HU3MEPEHHSL.
HccnenoBats burypst u
KOH(HTYpAIHH, UCIIONB3YS
1 poBBIE PECYPCHI.
I'naBa 2. [osunronHas cuctema | Umrarn, 3anuceiBaTh, | https://mateh.ru/5-
Hatypanbubie CUHUCIICHHS. Pumckast | cpaBHMBATh HarypaibHble | Klass/urok-8-
qHCcIa HyMepalusi Kak [puMep | 4ucia, npeaiaraTh u | sopostavlenie-
(13 ) HEMO3UIIMOHHOW CHUCTEMBI | 00CYKAATh cmocoobr | desyatichnoj-
cuncienus.  JlecsaTuyHas | ynopsiiOuMBaHU YHCEI. sistemy-zapisi-
cucrema cuncnenus. | M3o0paxkarh KoopauHatHyto | chisel-i-rimskoj-
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https://mateh.ru/5-klass/raznoobraznyj-mir-linij/
https://mateh.ru/5-klass/raznoobraznyj-mir-linij/
https://mateh.ru/5-klass/raznoobraznyj-mir-linij/
https://mateh.ru/5-klass/pryamaya-otrezok-luch/
https://mateh.ru/5-klass/pryamaya-otrezok-luch/
https://mateh.ru/5-klass/pryamaya-otrezok-luch/
https://mateh.ru/5-klass/lomanaya/
https://mateh.ru/5-klass/lomanaya/
https://mateh.ru/5-klass/urok-4-sravnenie-otrezkov-dlina-otrezka-edinicza-dliny/
https://mateh.ru/5-klass/urok-4-sravnenie-otrezkov-dlina-otrezka-edinicza-dliny/
https://mateh.ru/5-klass/urok-4-sravnenie-otrezkov-dlina-otrezka-edinicza-dliny/
https://mateh.ru/5-klass/urok-4-sravnenie-otrezkov-dlina-otrezka-edinicza-dliny/
https://mateh.ru/5-klass/urok-4-sravnenie-otrezkov-dlina-otrezka-edinicza-dliny/
https://mateh.ru/5-klass/urok-5-dlina-linii-dlina-lomanoj-starinnye-ediniczy-dliny/
https://mateh.ru/5-klass/urok-5-dlina-linii-dlina-lomanoj-starinnye-ediniczy-dliny/
https://mateh.ru/5-klass/urok-5-dlina-linii-dlina-lomanoj-starinnye-ediniczy-dliny/
https://mateh.ru/5-klass/urok-5-dlina-linii-dlina-lomanoj-starinnye-ediniczy-dliny/
https://mateh.ru/5-klass/urok-5-dlina-linii-dlina-lomanoj-starinnye-ediniczy-dliny/
https://mateh.ru/5-klass/urok-6-okruzhnost-krug/
https://mateh.ru/5-klass/urok-6-okruzhnost-krug/
https://mateh.ru/5-klass/urok-6-okruzhnost-krug/
https://mateh.ru/5-klass/urok-8-sopostavlenie-desyatichnoj-sistemy-zapisi-chisel-i-rimskoj-numeraczii/
https://mateh.ru/5-klass/urok-8-sopostavlenie-desyatichnoj-sistemy-zapisi-chisel-i-rimskoj-numeraczii/
https://mateh.ru/5-klass/urok-8-sopostavlenie-desyatichnoj-sistemy-zapisi-chisel-i-rimskoj-numeraczii/
https://mateh.ru/5-klass/urok-8-sopostavlenie-desyatichnoj-sistemy-zapisi-chisel-i-rimskoj-numeraczii/
https://mateh.ru/5-klass/urok-8-sopostavlenie-desyatichnoj-sistemy-zapisi-chisel-i-rimskoj-numeraczii/
https://mateh.ru/5-klass/urok-8-sopostavlenie-desyatichnoj-sistemy-zapisi-chisel-i-rimskoj-numeraczii/

HarypanbHoe uucno. Psg

HaTypaJbHbIX YHCEI.
Yucno 0. CpaBHeHue
HaTypaJbHbIX quce,

CpaBHEHHE HATYpaJIbHBIX
gucen ¢ HylnéM. CriocoObl
cpaBHeHus. 3o0pakenue

HATYPaTBHBIX qrcen
TOYKAMHM Ha
KOOPJMHATHOU

(4ncnoBoii) MIPSIMOH.
OxkpyrieHne HaTypaJbHBIX
YHCce. Orenka u
NPUKUJKA,  OKPYIJICHUE
pe3ynbraTta.

Pewienue 3a7a4
riepebopomM BCEX

BO3MOXHBIX BAPUAHTOB.

PSIMYIO, 0TMeYaTh qucna
TOYKaMH  Ha  KOOpPAMHATHOU
OPSIMOM, HAXOAUTb KOOPIUHATHI
TOYKHU.

HccaenoBarthb CBOJliCTBA
HaTypaJibHOro psiaa, yucen 0 u 1
MIPU CIOKEHUH U YMHOKEHHH.
Hcnoan3oBarb MPaBHJI0
OKPYTJIEHHsI HaTypaJIbHbIX YHCEIL.
Pacno3HaBarp  HUCTUHHBIE U
JIOKHBIE BbICKa3bIBaHUS 0
HaTypaJIbHBIX YyHucnax,
NMPUBOJAUTH npuMepbl u
KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHUSI W  OTPUIIAHUS

BBICKA3bIBAHMM O  CBOMCTBax
HaTypaJbHBIX YHUCEI.
AHaTU3UPOBATH u
OCMBICJIMBATL TEKCT  3aJauH,
nepedopMyTUPOBATH  YCIOBHE,
H3BJIEKATh HEOOXOIUMBIE
JIaHHBIE, YCTaHABJIMBATH
3aBUCHUMOCTH MEXTY
BEJIMYMHAMU, CTPOUTH
JIOTHYIECKYTO [IEMOYKY
paccyxaeHu.

MopaenupoBaTb X0 PEIICHUS
3a/la4d  C TIOMOIIBI0 PHUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauTs, paz0uparb,
OLICHNBATh Pa3JIMYHbIE PEIICHMUS,
3allUCH  PEIICHUM  TEeKCTOBBIX
3a1ad.

Kpurnuecku OlLIEHUBATh
MOJIy4EHHBIN pe3yJbTar,
OCYUIECTBJISIT  CAMOKOHTPOJIb,

IIPOBEPAA OTBET HA COOTBETCTBUC
YCJIIOBHUIO, HAXOAUTDH OIIMOKU.

Pemiates 3agaum ¢ ITOMOIILIO
mepedopa  BCEX  BO3MOXKHBIX
BapHaHTOB.

3HAKOMUTBCA € HCTOpHeEH

pa3BUTHS apUDMETHKH.

numeraczii/

https://mateh.ru/5-
klass/desyatichnaya-

chisel/

https://mateh.ru/5-
klass/urok-10-
naturalnyj-ryad-
chisel-i-ego-
svojstva/

https://mateh.ru/5-
klass/sravnenie-

chisel-dvojnoe-
neravenstvo/

https://mateh.ru/5-
klass/urok-12-13-
koordinatnaya-
pryamaya-chisla-i-
tochki-na-
koordinatnoj-
pryamoj/

https://mateh.ru/5-
klass/urok-14-15-
okruglenie-
naturalnyh-chisel-
pravilo-okrugleniya-
naturalnyh-chisel/

https://mateh.ru/5-
klass/urok-16-17-
perebor-
vozmozhnyh-
variantov-reshenie-
kombinatornyh-
zadach/

I'nasa 3.
JeiictBust
HATYPaJbHBIMH
qucIaMu

(23 u)

Crnoxenne HaTypaIbHBIX
YHCeN; CBOWCTBO HYIIA MPU
CIOKECHUU. Brruntanne
KaK JelicTBue, oOpaTHOe
CIOKEHHIO. YMHOXCHHUE
HaTypaJbHbIX 4JHUCen,;
CBOWCTBA HYIIS U €IUHUIIBI
pu yMHOXKeHuH. [lenenne
KaK JelicTBue, oOpaTHOe
YMHOKEHUIO.
KoMIoHeHTEl  ICHCTBHI,
CBSI3b MEKIy  HUMHU.
[Iposepka pe3yabTaTa
apru(METHIECKOr0
JIeHCTBUSL.

BeimosnsiTh apupmernyeckue
AelicTBHSI ¢  HATYpaJIbHBIMHU
YHUCIAaMH, C  MHOTO3HAYHBIMU
HaTypaJbHBIMU YHCIIaMH,
HAXOIUTh 3HAYEHUS] YHUCIIOBBIX
BBIp@XEHUU CO CKOOKaMu U 0e3
CKOOOK; BBIYMCJISITH 3HAYEHHS

BBIPa)KEHUH, cozieprKaInx
CTEIICHH. BbinosHaTh
NPUKHAKY U OLEHKY 3HAaueHHUH
YHCIIOBBIX BBIPa)KEHHH,
NPUMEHSITH NPUEMBI MPOBEPKHU
pe3ynbTaTa.

3anuceIBaTh IMpOU3BCACHUC B
BHUJAC CTCIICHH, YUTATh CTCIICHU,

https://mateh.ru/5-
klass/urok-19-
vzaimosvyaz-
mezhdu-slozheniem-
i-vychitaniem-
naturalnyh-chisel/

https://mateh.ru/5-
klass/urok-20-
nahozhdenie-

neizvestnyh-
komponentov-
slozheniya-i-
vychitaniya/
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https://mateh.ru/5-klass/urok-8-sopostavlenie-desyatichnoj-sistemy-zapisi-chisel-i-rimskoj-numeraczii/
https://mateh.ru/5-klass/desyatichnaya-sistema-zapisi-chisel/
https://mateh.ru/5-klass/desyatichnaya-sistema-zapisi-chisel/
https://mateh.ru/5-klass/desyatichnaya-sistema-zapisi-chisel/
https://mateh.ru/5-klass/desyatichnaya-sistema-zapisi-chisel/
https://mateh.ru/5-klass/urok-10-naturalnyj-ryad-chisel-i-ego-svojstva/
https://mateh.ru/5-klass/urok-10-naturalnyj-ryad-chisel-i-ego-svojstva/
https://mateh.ru/5-klass/urok-10-naturalnyj-ryad-chisel-i-ego-svojstva/
https://mateh.ru/5-klass/urok-10-naturalnyj-ryad-chisel-i-ego-svojstva/
https://mateh.ru/5-klass/urok-10-naturalnyj-ryad-chisel-i-ego-svojstva/
https://mateh.ru/5-klass/sravnenie-chisel-dvojnoe-neravenstvo/
https://mateh.ru/5-klass/sravnenie-chisel-dvojnoe-neravenstvo/
https://mateh.ru/5-klass/sravnenie-chisel-dvojnoe-neravenstvo/
https://mateh.ru/5-klass/sravnenie-chisel-dvojnoe-neravenstvo/
https://mateh.ru/5-klass/urok-12-13-koordinatnaya-pryamaya-chisla-i-tochki-na-koordinatnoj-pryamoj/
https://mateh.ru/5-klass/urok-12-13-koordinatnaya-pryamaya-chisla-i-tochki-na-koordinatnoj-pryamoj/
https://mateh.ru/5-klass/urok-12-13-koordinatnaya-pryamaya-chisla-i-tochki-na-koordinatnoj-pryamoj/
https://mateh.ru/5-klass/urok-12-13-koordinatnaya-pryamaya-chisla-i-tochki-na-koordinatnoj-pryamoj/
https://mateh.ru/5-klass/urok-12-13-koordinatnaya-pryamaya-chisla-i-tochki-na-koordinatnoj-pryamoj/
https://mateh.ru/5-klass/urok-12-13-koordinatnaya-pryamaya-chisla-i-tochki-na-koordinatnoj-pryamoj/
https://mateh.ru/5-klass/urok-12-13-koordinatnaya-pryamaya-chisla-i-tochki-na-koordinatnoj-pryamoj/
https://mateh.ru/5-klass/urok-14-15-okruglenie-naturalnyh-chisel-pravilo-okrugleniya-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-14-15-okruglenie-naturalnyh-chisel-pravilo-okrugleniya-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-14-15-okruglenie-naturalnyh-chisel-pravilo-okrugleniya-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-14-15-okruglenie-naturalnyh-chisel-pravilo-okrugleniya-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-14-15-okruglenie-naturalnyh-chisel-pravilo-okrugleniya-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-14-15-okruglenie-naturalnyh-chisel-pravilo-okrugleniya-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-19-vzaimosvyaz-mezhdu-slozheniem-i-vychitaniem-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-19-vzaimosvyaz-mezhdu-slozheniem-i-vychitaniem-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-19-vzaimosvyaz-mezhdu-slozheniem-i-vychitaniem-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-19-vzaimosvyaz-mezhdu-slozheniem-i-vychitaniem-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-19-vzaimosvyaz-mezhdu-slozheniem-i-vychitaniem-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-19-vzaimosvyaz-mezhdu-slozheniem-i-vychitaniem-naturalnyh-chisel/
https://mateh.ru/5-klass/urok-20-nahozhdenie-neizvestnyh-komponentov-slozheniya-i-vychitaniya/
https://mateh.ru/5-klass/urok-20-nahozhdenie-neizvestnyh-komponentov-slozheniya-i-vychitaniya/
https://mateh.ru/5-klass/urok-20-nahozhdenie-neizvestnyh-komponentov-slozheniya-i-vychitaniya/
https://mateh.ru/5-klass/urok-20-nahozhdenie-neizvestnyh-komponentov-slozheniya-i-vychitaniya/
https://mateh.ru/5-klass/urok-20-nahozhdenie-neizvestnyh-komponentov-slozheniya-i-vychitaniya/
https://mateh.ru/5-klass/urok-20-nahozhdenie-neizvestnyh-komponentov-slozheniya-i-vychitaniya/
https://mateh.ru/5-klass/urok-20-nahozhdenie-neizvestnyh-komponentov-slozheniya-i-vychitaniya/

Cremnedb ¢ HaTypaJlbHbIM

HCIMOJb30BATH TEPMHUHOJIOTHIO

https://mateh.ru/5-

IIOKA3aTEIEM. 3anuck | (OCHOBaHUE, mokasarens), | klass/urok-21-
yuciaa B BUAEC CYMMBI | BBIYMCJSTH snavenns | prikidka-i-oczenka-
Pa3psAAHBIX CIIATAEMBbIX. CTEIIEHEN. rezultatov-
YucnoBoe  BblpakeHue. | dopmyaupoBaTh u npumensitb | Vychislenij/
Beruncienne  3HaveHHMH | mMpaBHJIA npeoOpa3oBaHus
YHUCJIOBBIX  BBIPAXKCHHIA; | YMCIIOBBIX BBIpaKCHUI Ha ocHOBe | https://mateh.ru/5-
MOPSIIOK BBITIOJTHEHHUST | CBOMCTB apudpmerndeckux | klass/urok-22-
JEHCTBUH. JEHCTBUA. reshenie-tekstovyh-
Pemenue 3agau, | MccaenoBarn yuciossle | zadach/
COZIepIKALINX 3aKOHOMEPHOCTH, BbUIBHIaTh H
3aBHCHMOCTH, 000CHOBBLIBATH runorespl, | https://mateh.ru/5-
CBS3BIBAIONIME BENMYMHBL | popmyaupoBarh 00o6uienusi u | klass/urok-23-
CKOPOCTb, BpeMsi, | BHIBO/IBI o pesynbTatam | umnozhenie-i-
paccrosiHue. Enunuibl | mpoBeEHHOIO UCCIICIOBAHUS. delenie-naturalnyh-
u3MepeHusi:  paccrosinus, | KoncrpyupoBath chisel/
BpeMEeHH, CKOpocTH. CBsA3b | MaTeMaTHYeCKHe NPeII0KeHHSsI
MEKTY eAVHUIAMHU | C TIOMOIILI0 CBA30K «W», «uiw», | https://mateh.ru/5-
H3MeEp eHHMsI KaXIOW | «eClNu..., TO...». klass/urok-24-
BEJINYUHBI. Pemiare  TekcroBele  3amaum | hahozhdenie-
apu(hMETHIECKUM crmocobom, | neizvestnyh-
HCIO0JIb30BATH 3aBHCHMOCTH | KOomponentov-
MEXy BeIMYUHAMHU (CKOpOCTh, | Umnozheniya-i-
BpeMs, paccrosinue); | deleniya/
aHAJIM3UPOBATH u
OCMBICIMBATH  TEKCT  3azmaqm, | https://mateh.ru/5-
nepedopmyaupoBath ycrnosue, | Klass/urok-25-26-
H3BJIEKATH neobxomumeie | prikidka-i-oczenka-
JIAaHHBIC, ycranaBauBath | rezultatov-
3aBHCHMOCTH Mexkay | vychislenij/
BEITMYHHAMH, CTPOUTH
JIOTHYECKYTO ICTIOYKY
paccyXKIaeHui.
MoaenupoBarb X0/ peUICHUSA
3aJa4d  C TOMOIIBI0 PHCYHKA,
CXEMBI, TAOJIMIIBI.
IlpuBoaAUTH, pa3ouparh,
OLIEHUBATH PA3IUIHBIC PEIICHHUS,
3allMCH  PEIICHUH  TEKCTOBBIX
3a7a4.
Kputnuecku OLICHMBATh
0Ty ICHHBIH pe3yJbTart,
OCYIIECTBJISITh  CAMOKOHTPOJIb,
IpOBEPsIsi OTBET HA COOTBETCTBHE
YCJIOBHIO, HAXOAUTD OLIHOKH.
I'nasa 4. [Tepemecturensuoe u | Ucnoab3oBarh npu | https://resh.edu.ru/su
Hcnonb3oBanue | COUETATEIBHOE CBOMCTBA | BHIYHCIEHHSX bject/lesson/7722/sta
CBOiiCcTB (3aKOHBI)  CIOXKEHHS W | IIEPEMECTHTEIbHOe u | rt/287667/
aecTBU NPH | YMHOXEHUS, COYETaTEINBHOE CBOIICTBa
BBIYH CJIEHHH pacrpenenuTensHoe CITOKECHHUS u yMHOKeHus1, | https://resh.edu.ru/su
(10 v) CBOMCTBO (3akoH) | pacmpenenuTenbHoe — cBoicTBO | bject/lesson/7724/ma
YMHOKEHHUS. YMHOKEHHS oTHOCcUTEIbHO | IN/311535/
Hcnonp3oBanue OyKB JUISl | CIIOXKEHUS, CBOICTBa
0003HaUYEeHUS apuQMETHIECKUX JICHCTBUH. https://resh.edu.ru/su
HEHM3BECTHOT'O HccaenoBatb yucioBeie | bject/lesson/7715/sta
KOMIIOHEHTa M  3aIllUCH | 3aKOHOMEPHOCTH, npoBoauTh | It/316263/
CBOMCTB apU(PMETUYECKHUX | YHCIIOBBIC IKCIIEPUMEHTBHI,

JEHCTBUIA.

BLIIBUIaTb H O00OCHOBBIBATDH

https://resh.edu.ru/su
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https://mateh.ru/5-klass/urok-24-nahozhdenie-neizvestnyh-komponentov-umnozheniya-i-deleniya/
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7724/main/311535/
https://resh.edu.ru/subject/lesson/7724/main/311535/
https://resh.edu.ru/subject/lesson/7724/main/311535/
https://resh.edu.ru/subject/lesson/7715/start/316263/
https://resh.edu.ru/subject/lesson/7715/start/316263/
https://resh.edu.ru/subject/lesson/7715/start/316263/
https://resh.edu.ru/subject/lesson/7725/start/233983/

Hcnons3oBanue npu
BBIYHCIICHUAX
NEePEMECCTUTCIILHOI O n

COUETATEILHOIO CBOWCTB

THIOTE3bI.

KoncTpynposats
MaTeMaTH4YecKHe MpeaI0KeHus!
C TIOMOILBIO CBSI30K «H», CHIIN»,

bject/lesson/7725/sta

rt/233983/

https://resh.edu.ru/su

(3aKOHOB)  CIIOKEHHUS U | «ECIH..., TO...». bject/lesson/7714/sta
YMHOXEHUS, Pemares  Texcrosble  3amauu, | rt/233859/
pacIpeIenUuTeIbHOrO BKJIFOYAOIIHE HOHSTHS
CBOMCTBa YMHOKEHHS. aenmuMocTd,  apudmermueckum | https://resh.edu.ru/su
Pemenue 3aj1a4, | CIIocOOOM. Hcnoan3oBars | bject/lesson/7713/sta
COZIepIKaIInX 3aBMCMMOCTH mMexny | rt/272325/
3aBUCUMOCTH, BCIIMYMHAMU (ueHa, KOJIN4YECTBO,
CBSI3BIBAONIME BETUYMHBL | CTOUMOCTD M JIP.): https://resh.edu.ru/su
IEHa, KomuuecTBo, | MoaeaupoBaTh xoa permenus | bject/lesson/7712/sta
CTOMMOCTb. Enuuune | 3agaud ¢ MOMOMNIBIO pHCyHKa, | I1/235037/
U3MEPEHUS: MACCBI, | CXEMbI, TaOJIUIIBL
o0béma, 1eHbl. Css3p | [IpuBoAUTS, paszoupars, | https://resh.edu.ru/su
MEKTY eMHHUIIAMU | OLEHHBATH pa3IndHbIe perrenus, | bject/lesson/7711/sta
H3MEpEHHsI KaQXI0H | 3ammMcH  pemieHuit  TekcToBbiX | rt/311996/
BCJIIMYUHBI. 3aJa4.
Kputuueckn ouennsarhk | https://resh.edu.ru/su
HOJTyICHHBIH pesyabrat, | bject/lesson/7710/sta
HaXOJUTh omnbku, | rt/325213/
OCYIIECTBIISATE  CAMOKOHTPOJIb,
npoBepsisi OTBET Ha coorBercTBue | https://resh.edu.ru/su
YCIIOBHIO. bject/lesson/7763/ma
in/233894/
I'aaea 5. Yrael u | Harsaaeie PacnosHaBar, Ha deprexax, | https://resh.edu.ru/su
MHOTOYTOJbHUKH | TPEICTaBICHUs 0 QUTypax | pUCYHKax, onmcwhiBaTh, | bject/lesson/7741/sta
(8 u) Ha  IUIOCKOCTH:  yrOJ, | MCIONB3ys TEpMHUHONOrWI0, u | rt/312461/
MHOTOYTOJIbHUK.  YTOJ. | H300paxkaTh c IOMOIIBIO
IpsiMOiA, OCTpBIH, TYIIOM M | YePTEKHBIX MHCTPYMEHTOB: yrom, | https://resh.edu.ru/su
Ppa3BEPHYTHII YIJIBL. | MHOTOYTOJIbHUK. bject/lesson/7740/sta
W3mepenne u mnoctpoenre | PacnosnaBars, npuBoauTh | t/234851/
YIIIOB c [IOMOIIIBIO | MPUMEPbI  O0BEKTOB PEANLHOTO
TPaHCIOPTHUPA. MHUDA, HMEFOIIHIX dopmy | https://resh.edu.ru/su
Iepumerp u3ydeHHbIx (Guryp, omenmBarhb | bject/lesson/7739/sta
MHOTOYTOJTbHHUKA. WX JUHEHHBIE Pa3MepPHI. rt/233456/

Hcnosb3oBars  JOUHEHKY U
TPAHCHOPTUP KaK HMHCTPYMEHTHI
UL TIOCTPOGHHUS W H3MEPEHMSL:

U3MepSITh  BEIUYMHY  YIJIa;
CTPOUTH yromn, 3aJ]aHHOMI
BEJINYHUHBI npenIararh,
OIMCHIBATH U o0cy:x1aTh
crocoobl, AJITOPUTMBbI
MOCTPOCHHUSI.

Boruneasthb HEPUMETP

MHOroyrosipHuka. Pacrno3naBarts
U U300pakaTh HA HEJTMHOBAHHOU
M KJIETYaTOl Oymare mpsMOi,
OCTpBIM, TymoH, pa3BEPHYTHIN
YIJIbl; CPABHMBATD YIJIBL.
HccnenoBats ¢burypst u
KOH(UTYypaLu, HCIOIB3YS
U(POBEIE PECYPCHI.

https://resh.edu.ru/su

bject/lesson/7738/sta

rt/312492/
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I'napa 6.
Jeanmoctb
qucesa

(14 )

Henurenn u  KpaTHbIE
YHUCIa, pa3ioKEeHUEe YKcia
Ha MHOXUTENU. Jlenenue ¢
ocratkoM. IIpocteie u
COCTaBHbIE 4yucoa.
IIpusHaku nenumocTu Ha
2, 5,10, 3,9.

Henmurenu u  KpaTHble
4HpcIa; HanOOIBIITHI
o0t JIEIIATEN b 51
HavMeHbIIIee oOriee
KpaTHOE.

Henumocts  CymMMBI U

npousseeHus. Jlenenue ¢
OCTAaTKOM.

DopMyTHPOBATH OMpeneeHns
JIETATENS u KpaTHOTO,
HauOONBIIEr0 OOIIEro IeIUTENs
u HaMMEHBIIIETO o01ero
KpaTHOTO, IIPOCTOTO u
COCTAaBHOI'O YHCEIT;, UCIOIb30BaTh
9TH TOHATHS TPU  PEIICHUH
3a7a4, HAa3LIBATh JCIUTEIH U
KpaTHBIC YHCIIA; Paclo3HABATh
MPOCTBIE W COCTaBHBIC YHCIIA;
(opmyanpoBaTh U NPUMEHSATH
NMPU3HAKM JETUMOCTH Ha 2, 3, 5,
9, 10; nmpuMeHATH AJTrOPUTM
pa3yioKEeHHsI YHClia Ha MPOCThIC
MHOXXUTEIH; HAXOJAUThL OCTATKH
OT JIEJIEHHS ¥ HEMOJIHOE YaCTHOE.
IMpumeHATH aJITOPUTMBbI
BBIYMCIIEHUS HanOOJBIIIETO
oo11ero JICTIATEIIS u
HaWMEHBIIIEr0 OOIIEro KpaTHOTO
JIBYX qHCel, aJIrOPUTM
pasjIoKEeHUs 4YKCIa Ha IPOCThIC
MHOKHUTENH.

HccaenoBarn YCIIOBHUS
JIeJIMMOCTHY Ha 4 1 6.

HUccaenoBarth, 00CyXKIaTh,
¢opmyaupoBaTh u
000CHOBBIBATH BbIBOJI 0

9€THOCTH CyMMBI, TIPOU3BEICHNUS:
IBYX  YETHBIX YHCEN, JBYX
HCUYETHBIX YHCEI, YETHOIO H
HCEYETHOTO YMCEIL.

HccaenoBarh CBOMCTBA
JIeIMMOCTH CYMMBI 74
TIPOU3BEACHUSI YHCET.
IlpuBoAMTL MPUMEPBI YHCEI C

3aJaHHBIMHA CBOICTBaMH,
pacno3HaBaTh BepHbIe u
HeBEepPHbIe  YTBEPXKICHUS 0

CBOICTBax 4YHCEN, ONMPOBepraTh
HEBEpHEIC YTBEPIKICHUS c
MTOMOTIIBIO KOHTPIIPUMEPOB.
HccaenoBarTnh YHCIIOBBIC
3aKOHOMEPHOCTH, MIPOBOJTUTH
YHCJIOBBIE HKCIEPUMEHTHI,
BBIIBUIaTb M 00OCHOBBIBATH
IUNnoTe3bl.

KoncrpynpoBarb
MaTeMaTH4YecKHe MpeII0KeHus
C IOMOIILIO CBSI30K «H», «HIN»,
«ECJIH. .., TO...».

https://resh.edu.ru/su
bject/lesson/7751/sta
rt/234293/

https://resh.edu.ru/su
bject/lesson/7749/sta
rt/313626/

https://resh.edu.ru/su
bject/lesson/7748/sta

rt/233487/

https://resh.edu.ru/su

bject/lesson/7747/sta

rt/233735/

https://resh.edu.ru/su

bject/lesson/7746/sta

rt/234262/

https://resh.edu.ru/su

bject/lesson/7745/sta

1t/313657/

https://resh.edu.ru/su

bject/lesson/7744/sta

rt/313688/
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I'naBa 7.
TpeyroibHuku u
YeThIPexXyroJbHH
KH

(10 v)

Harnagusie
MpeAcTaBieHus 0 Gurypax
Ha MIJIOCKOCTH
MHOT'OYT OJIbHHUK;
MPSIMOYTOJIbHUK, KBaJparT;
TPEYroJIbHUK, O PAaBEHCTBE
¢buryp. Buner
TPEYrOJIbHUKOB:
OCTPOYTOJIbHBIN,
HPSIMOYT'OJIBHBIH,

TYNOYT OJIbHBIN;
paBHOOEAPEHHBII,
PaBHOCTOPOHHMUIA.
YerbIpEX YT ONbHUK,
MIPSIMOYTOJIbHUK, KBaJIpaT.
Hcnonb3oBaHne  CBOMCTB
CTOPOH u YTJI0B
MIPSIMOYTOJIHUKA,
KBajpaTa.

Nzobpaxenne ¢uryp, B
TOM YHCJI€ Ha KIIETYATON

Oymare.

Iltomann

NIPAMOYT OJIbHUKA 51
MHOI'OYT'OJIbHHUKOB,
COCTAaBJICHHBIX nus3
MIPSIMOYTOJTFHUKOB, B TOM
qUCIIe tduryp,
M300paKEHHBIX Ha
KJIETIaTON Oymare.
Enmnaunnst U3MepeHus
TIJIOIIATH.

Pacno3naBars, H300paxaTh
OCTPOYTOJIbHBIM,
IIPSAMOYTOJIbHBIM, TYIIOYTOJIbHBIMH,
paBHOOEAPEHHBIH,

PaBHOCTOPOHHUHN TPEYTOJIBbHUKU.
HN300pakaTh HA HETUHOBAHHOU
u KJICTYaTON Oymare c
HCIIOJIb30BAaHUEM YEpTEKHBIX
WHCTPYMEHTOB

YeTBIPEXYTOJIbHUKH C 3aaHHBIMU
CBOMCTBAMHU: C IapaJuIeIbHbBIMH,
NepreHANKYISIPHBIMUA, PaBHBIMU
CTOPOHAMH, MPSIMBIMH yIJIaMUd U

Ip., paBHOOEIPECHHBII
TPEYrOJIbHHUK, KBajapar 3
IpAMOYI'OJIbHUK C 3aJlaHHbIMU
JUIMHAMHA CTOPOH.

HccaenoBars CBOJiCcTBa
MPSIMOYTOJIbHUKA, KBaj[parTa
yTEM DKCIIEPUMEHTA,
HaOJIIOIEHMS, U3MEPEHUS,
MO/JIETMPOBAHMS; CpaBHHBAaTh
CBOICTBA KBaJipaTa u
NIPSIMOYT OJIbHUKA.

OnuckIBaTh, HCNOJIB3YS
TePMHHOJIOTHIO, U300paKaTh C
TTOMOIIBIO YepTEKHBIX
WHCTPYMEHTOB W  OT  PYKH,
MOJIETUPOBATH 3 Oymaru
MHOTOYT OJIbHUKH.

IIpuBoIMTH MpUMePHI 00HEKTOB
peampHOrO  MHpa,  HMEIOIIUX
thopmy MHOTOYTOJIbHHKA,
MPSIMOYTOJIFHUKA, KBajpaTa,
TPEYTONIbHUKA, OLEHMBATh WX
JIMHEWHbBIE pasMepsl.
BbruncianaTs: MEpUMETP
TPEYTOJIbHUAKA, TPSIMOYTOJbHHKA,
MHOTOYTOJIbHUKA; TIJI0MIA b
MPSIMOYTOJIbHUKA, KBaJpaTa.
Ipennarat u  o0cy:xIaTH
crocoobl, AJITOPUTMBbI
MTOCTPOCHHUS.

HccaenoBarn, UCIIOJb3Ys
AKCIIEPUMEHT, HaOJIIOIEHHE,
MOJIETIUPOBAHUE, cBoiicTBa
MPSIMOYTOJIbHUKA, KBajpaTa,

pa30uBaTh Ha TPEYrOJIbHUKH.
O00CcHOBBIBATB, ONIPOBEPraTh C

MIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUS 0
PSIMOYTOJIbHUKE, KBaJpare,
pacno3HaBaTh BEpHBIC U
HEBEpPHBIE YTBEPKICHUS.

Boraucasthb epuUMeTp
MHOI'OYT OJIEHUKA, IUTIOMIA/1b

MHOTI'OYT'OJIbHHUKa p336I/IeHI/I €M Ha
IpAMOYT'OJIbHUKU, Ha  paBHBIC

https://resh.edu.ru/su
bject/lesson/7734/sta
rt/234913/

https://resh.edu.ru/su
bject/lesson/7733/sta
rt/233518/

https://resh.edu.ru/su
bject/lesson/7732/sta
rt/325583/

https://znaika.ru/cata
log/5-
klass/matematika/Tr
eugolniki.-
Mnogougolniki.html
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¢durypsl, HCIIONIb30BaTh
METpUYECKHE €IMHUIIBI
M3MEpEHNUs JUIMHBI U TUTOIAIH.
KoncTpynposats
MaTeMaTH4YecKHe MpeaI0KeHus!
c IIOMOILBIO CBSI30K
«HEKOTOPBII», «TE00 0.
PacnosHaBarb  UCTHHHBIE U
JIOKHBIE BbICKa3bIBaHUS 0
MHOTI'OYTOJIbHUKAX, TPHBOAUTH
NMpUMepbl 1 KOHTPIIPUMEPHI.

HccaenoBarnb 3aBUCUMOCTD
IJIOMIAAN KBaJpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnoab3oBarh CBOliCcTBa
KBaJIpaTHOU CeTKU s

noctpoeHusi ¢uryp; pazouBaTh
NpSMOYTOJBHUK Ha  KBaJpaThl,
TPEyroJIbHUKH; COCTABJISATH
¢burypel M3 KBaJpaToB  H
NPSIMOYTOJbHUKOB M HAaXOJHUTh
WX TJIOIab, pa3ouBaTh (PUTYPHI
Ha TPSMOYTOJbHUKHA M KBAJIPATHI
Y HaXOJIUTh UX IJIOIIAIb.

BoipaxkaTh BENMUWHY ILUIOMIAH
B Pa3INYIHBIX SIMHHIIAX
U3MepeHus METPHUYECKOU
CUCTEMBl Mep, MNOHMMATh H
HCI0JIb30BaTh 3aBHCHMOCTH
MEXAY METPUYECKUMHU
€IMHUIIAMU U3MEPEHUSI III0ILAIH.
3HaKOMHMTBCSI € IpUMepaMH
NpPUMeHeHUsl IO U u
nepuMerpa B IPAKTHYECKHX
curyauusx. Pemars 3agpaum u3
peaybHON JKM3HU, Npelaratb U
00cy:KIaTh pa3iuvHbIe
CIOCco0BI PEIIeHUs 3a/1a4.

I'naBa 8. lpoou
(19 u)

[IpencraBnenne o mapodu
KaK Croco0e 3aIicu 9acTu
BEJINYHHBI.

OOBIKHOBEHHBIE  JIPOOH.

IIpaBunbHbIE u
HENpaBHIEHBIC IPOOH.

Nzobpaxkenue npobeit
TOUKAMH Ha  YHMCIOBOH
MIPSIMOM. OcHoBHOE
CBOWCTBO Ipoowu.
Coxkpauienue TIpOOeH.

[MpuBenenne nmpodu K
HOBOMY 3HaAMEHATEITIO.
CpaBHeHme ApoOei.

MogaeanpoBath B TpadUUeCKOH,
peJIMETHON (opMe, ¢ TTOMOIIBIO

KOMITbIOTEpa TTOHSTHS u
CBOICTBA, CBSI3aHHEIC C
OOBIKHOBEHHOM JIPOOKIO.

Yurarns ) 3aNuChIBAThD,
CPaBHMBATH OOBIKHOBEHHBIE
Jpodu, npeasiararh,
000CHOBBIBATH M  00CY:KIATh
€Ioco0bI YIIOPSIA0UMBAHUS
npo0eii.

HN300pakath OOBIKHOBEHHBIE
Ipodu TOYKaAMH Ha
KOOpPJAMHATHOU MPSIMOIA;

HCMOJIB30BATh  KOOPJIUHATHYIO
MIPSIMYIO JIJIsl CPAaBHEHUS APOOEH.
®opMyIHPOBATh, 3aNHCHIBATH
¢ MOMOWBI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH ApoOu;
HCMOJIB30BATh OCHOBHOE

https://resh.edu.ru/su

bject/lesson/7782/sta

rt/313719/

https://resh.edu.ru/su

bject/lesson/7781/sta

rt/269488/

https://resh.edu.ru/su

bject/lesson/7780/sta

rt/287889/

https://resh.edu.ru/su

bject/lesson/7779/sta

rt/287920/

https://resh.edu.ru/su

bject/lesson/7778/sta

rt/313235/
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CBOWCTBO JIPOOU JIJIsl COKpAIIICHUS
JIpoOell M TmpuBeneHUs Apodu K
HOBOMY 3HAMEHATEIIIO.
IIpoBoauTs HCCJIeI0OBAHMSA
CBOIWCTB jpoOei, ommpasch Ha
YHUCJIOBBIC HKCIIEPUMEHTHI (B TOM
YHCJIC C TTIOMOIIBIO KOMITBIOTEPA).
Pacno3HaBarb  HCTUHHBIE U
JIOKHBIC BbBICKA3bIBAHU A (6]
JIPO0SX, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH
BbICKA3LIBAHUSI U  OTPUIIAHUS
BBICKa3bIBaHUM.

https://resh.edu.ru/su
bject/lesson/7776/sta
rt/233239/

https://resh.edu.ru/su
bject/lesson/7775/sta
rt/313266/

I'naBa 9. CwmerranHast npo0b; | Bemoausars apudmeruyveckue | https://resh.edu.ru/su
HeiicrBust ¢ | mpeacraBieHne neifictBuss ¢ OoObIKHOBEeHHBbIMHU | bject/lesson/7774/sta
ApoosIMH CMEIIaHHOW JIpoOH B BUjE | ApOOSIMH; MPHMEHSITH cBoiicTBa | It/313297/
(35 ) HENPaBWILHOW JApOoOM | | apupMETUYECKUX JCHCTBHMA IS
BBIJICJICHHAE IO YacTH | palMOHATU3AIMN BEIYHCIEHHH. https://resh.edu.ru/su
yucia W3 HenpaBwibHOH | IpemcTaBiasTh cmemannyo | bject/lesson/7773/sta
Jpoowu. IpoOb B BWIE HEMpaBWIBHOW u | It/272387/
CrokeHHWe W BBIYMTAHUE | BBIACIATH LEIYIO YaCTh YHCIA M3
npobeii. YMHOKEHHE W | HEMPaBWIBHON IPOOH. https://resh.edu.ru/su
JIEJICHUE npodeit; | BuIMOJHATH NPUKHAKY u | bject/lesson/7787/sta
B3aMMHO-00paTHbIC OIIEHKY pe3yJsibTata BhluucieHuit; | rt/287982/
Jpoou. HaxoxneHue | mpeniaraTb W NPHMEHATH
YaCTH LEJIOT0 M LEJIOT0 MO | MPHEMBI npoBepku | https://resh.edu.ru/su
ero 4acTu. BBIYMCIICHUH. bject/lesson/7770/sta
Pemrenrie ocHOBHBIX 3ama4 | MogeaupoBarh Xom pemienus | rt/288044/
Ha JApoOH. 3a7a4d  C TIOMONIBIO PHCYHKA,
Pemenue TEKCTOBBIX | CXEMBI, TAOIMUIBL. https://resh.edu.ru/su
3amay  apudmerndeckum | I[puBOaUTD, pasouparth, | bject/lesson/7768/sta
CITOCOOOM. OIIEHMBATh Pa3IUYHbIE pemeHus, | t/234138/
3alMCH  PEIICHUH  TEeKCTOBBIX
3a/1ad. https://resh.edu.ru/su
Pemiarr,  TekcroBble  3amauwm, | bject/lesson/7767/sta
cojeprkaIye ApoOHBIe TaHHble, u | I1/234541/
3aJaud Ha HAXOXKICHHE YacTH
Lenoro ¥ uenoro no ero uacry; | https://resh.edu.ru/su
BBISIBJSITH HUX cxoiacrBa U | bject/lesson/7774/sta
pazauums. rt/313297/
Kputnuecku OLICHMBATh
HOJTYYCHHbIH pe3yIbTar,
OCYILIECTBIATH  CAMOKOHTPOIIb,
HPOBEpsisi OTBET Ha COOTBETCTBUE
YCIIOBUIO, HAXOAMTH OLIHOKH.
3HAKOMUTBCSI ¢ HCTOpHEH
pa3BUTHS apH(PMETHKH.
I'nasa 10. Harnsnusre PacnioznaBate Ha u4eprexkax, | https://resh.edu.ru/su
MHOrOrpaHHMKH | IPECTAaBICHUS 0 | pucynkax, B okpy:xawmem | bject/lesson/7731/sta
(10 v) MPOCTPAHCTBEHHBIX MHpe [psIMOYyroyibHBIN mapain- | rt/325368/
¢urypax: npsMOyroJbHbIil | nenenunen, Kyd, MHOrOrpaH-
napasuieNenumner, KyO, | HUKHM, ONMHMCBHIBATH, HCHOab3y# | https://resh.edu.ru/su
MHOTOTPaHHHKH. TePMHHOJIOTHIO, ouenuBath | bject/lesson/7730/sta
Uzobpaxenne JIMHEHHBIE Pa3MepBbI. rt/272360/
MPOCTEHIINX IpuBoaIUTHL MPUMeEPBI 0OHEKTOB
MHOTOTPaHHUKOB. peansHOro  Mupa, umeronmx | https://resh.edu.ru/su
Pa3Béprku KyOa u | hopMy MHOrorpaHHuka, npsmo- | bject/lesson/7753/sta
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nmapasuieNenumnesa.
Co3panue MOJCIICH
MHOTOTPaHHUKOB (u3
Oymarm, MPOBOJIOKH,
MJIACTHIIMHA U JIP. ).
IToustue 00BéMa;
€ IUHUIIBI U3MepeHus
00BEMa. O0BéM
MPSIMOYT OJILHOT'O

napasuienenumnena, Kyoa.

YTOJILHOTO napasulenenunena,
KyOa.

H3o00paxkaTs Ky0 Ha KIETYATOH
Oymare.

HUccnenoBats cBoiicTBAa Ky0a,
NPSMOYTOJILHOTO  Mapasuleyeu-
nerna, MHOTOTPaHHUKOB,
UCIIOJIb3Yys MOJIENH.

PacnoznaBare M u300paxkaThb

Ppa3BEPTKU KyOa u
napaJuenenumea.
MopenupoBarb KyO u

napajenenunes u3 Oymaru M
MPOYUX MATEpUAIOB, OObICHATH
€1ocod MO/IETPOBAHMUSL.
Haxoauth u3MepeHusi, BbIYMC-
JATH  IJIOMWAJb T[OBEPXHOCTH;
00béM Kyba, MPSMOYTOJILHOI'O
napasule/ielunesa; Mccjae10BaTh
3aBHCUMOCTH 00BEMa Kyba oT
JUIMHBL ero pedpa, BBIABUTATH H
000CHOBBIBATH IMIIOTE3Y.
Ha6mopat, uW  mpoBOAWTH
AHAJIOTUM  MCXKAY TOHATHAMHA
Iom@aM U 00bEMa, repumMerpa u
TUTOIIA U MIOBEPXHOCTH.
PacnosHaBaTh  HCTHHHBIE W
JIO’KHBIE BBICKa3bIBAaHHS 0
MHOTOTPaHHUKAX,  NPUBOAUTH
npuMepbl ¥ KOHTPIPUMEPEI,
CTPOMTHb  BBICKA3bIBAHHA |
OTPHIIAHUS BBICKa3bIBAaHUH.
Pemiars 3agaum u3 peasibHOU
KH3HU.

rt/234820/

https://znaika.ru/cata
log/10-
klass/geometry/Pony
atie-
mnogogrannika.html

I'nasa 11.
Tadaunbl
JHATPAMMbI

(8 1)

n

Pemrenne JIOTHYECKUX
3a;ad. Hcmonp3oBanue
MpyH  pelmieHnd  3a7ad
TaOJIMIL U CXEM.

[Ipencrapienre MaHHBIX B
BUJ€ TAOIHII, CTOJIOYATHIX

arpamm.

Yurarh cTon04aTeIe
JTarpamMMbl; HHTEPNPeTHPOBATH
JaHHBIE; CTPOUTH CTOIOYATHIE
JarpamMMBbl.

HUcnoan3oBars uHpOpMaLMIO,
MIPEJICTaBICHHYIO0 B TaONHIIax, Ha
auarpaMmax IS pelIeHHs
TEKCTOBBIX 3a7ad W 3amad Hu3
peabHOM KU3HHU.

https://znaika.ru/cata

log/4-
klass/matematika/Sto

Ibchatye-i-lineynye-
diagrammy
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6 kaacc (He menee 170 u)

Haszpanue
Iudposbie
pa3aena  (TeMbl) OcnoBHoE conepkanne OCHOBHBIE BHIBI JeATEJIHbHOCTH 06palOBATEIBHEIE
Kypca (yucio o0yvaromuxcs
pecypcbl
4acoB)
I'naa 1. Ipo6u u | OObikHOBeHHast ~ JpoOb, | CpaBHUBaThL W ynopsiiouuBath | https://resh.edu.ru/su
MPOIEHTHI OCHOBHOE CBOWMCTBO | Apobu,  BBIOMpaThL  cmocod | bject/lesson/6845/sta
(20 u) apoow, COKpaIlleHHEe | CpaBHEHHUs APOOEii. rt/269458/
npoberi.  CpaBHeHne u | BhImoJiHATH npeodpa3zoBaHUs
ynopsiiounBanue npoOeid. | mpobed, BbIOMpaTh  cmocod, | https://resh.edu.ru/su
Pemenune 3a1a4 Ha | IPUMEHSATH coiicTBa | bject/lesson/6844/sta
HaXOKJAEHWE YacTH OT | apuMETHUECKUX nercTBHi uts | rt/235843/
I[EJIOr0 ¥ IEJOr0 MO €ro | panydoHaIM3alUK BBIYHCICHUI.
gactu. Jlpobrnoe uymcio | O0BSICHATH, YTO Takoe TporieHT, | https://resh.edu.ru/su
KaK pe3yJbTaT JIeJICHUSI. yrnotpedssaTe 00opoThl peun co | bject/lesson/6846/sta
[onsitue MPOIIEHTA. | CIIOBOM «IPOIEHT». BbIpaxkarts | It/237176/
BrluncieHre mpomenTa ot | MpOIEHThl B APOOSX W ApoOH B
BEJIMYMHBI M BEJIMUMHEI IO | MPOIIEHTAaX, OTHOmIeHWe JByX | https://resh.edu.ru/su
€€ TIPOILIEHTY. BEITUYMH B TPOIICHTAX. bject/lesson/6847/sta
[pencraBieHne NaHHBIX ¢ | BBIYUCAATH MpOLEHT OT yucna u | rt/237920/
MOMOIIBI  TAOJNWII  ® | YACJIO O  €ro  MPOIEHTY.
JIarpaMm. Oxpyrasite 1pobu u mporenTsl, | https://resh.edu.ru/su
Cronbuareie qUarpamMMbl: | HAXOIUTh MPUOIIKCHUS YHCEIL. bject/lesson/6847/sta
yreHre u mocTpoenue. | Pemath 3amaum  Ha  yactw, | t/237920/
Yrenue KPYrOBBIX | NPOLIGHTBI,  HAa  HaXOXJCHHE
JarpaMM. npobu (mporenta) ot BenmumHBI | https://resh.edu.ru/su
u  BemmuMHbl 10 e€ mpobu | bject/lesson/6848/sta
(mportenty), apobu (mporenta), | rt/315212/
KOTOPBIN COCTaBIIsIeT oJlHa
BETNYMHA oT apyroit. | https://resh.edu.ru/su
[puBoauTs, paséupars, | bject/lesson/6839/sta
OLIEHMBATH Pa3IUYHbIE pemenus, | t/237145/
3alMCH  PEIICHUH  TEKCTOBBIX
3a/1ad. https://resh.edu.ru/su
HsBaexkarr, wundopmanmuio wu3 | bject/lesson/6851/sta
TaOIHII u mwarpamm, | rt/237114/
UHTEPIIPETUPOBATh  TAOIMYHBIC
JTAHHEIE, ompenensats | https://resh.edu.ru/su
HauOonbiee ¥ HauMmeHbinee u3 | bject/lesson/6852/sta
NPEICTaBICHHBIX TaHHBIX rt/315243/
Yurarh cTOJI0YATHIC U KPYTOBBIC
JMarpaMmbl; HHTEpnperupoBath | https://resh.edu.ru/su
JIaHHBIC; CTPOUTHL crojbuaTeie | bject/lesson/6911/sta
JIMarpaMMbl. rt/235702/
I'1aBa 2. Harnsanusle PacnosHaBarh, Ha deprexax, | https://resh.edu.ru/su
Ipsimbie Ha | mpencraBieHus o Urypax | pucyHkax — ciydad  B3auMHOro | bject/lesson/6914/sta
IUIOCKOCTH W B | HA IUIOCKOCTH: TO4YKa, | PACIOJOXKEHUS IBYX MPSIMBIX. rt/315543/
MPOCTPAHCTBE npsiMasi, OTpe3ok, Jyd, | M3o0pakath ¢  MOMOIIBIO
(6 4) YTOIL 4epTEKHBIX MHCTPYMeHTOB Ha | https://znaika.ru/cata
B3aumHOe pacrojokeHue | HeMMHOBaHHOW W kierdyaroi | 10g/6-
IBYX MPSIMBIX Ha | Oymare gBe mepecekatommecs | klass/matematika/Par
IUIOCKOCTH, MapaJUlelibHbIe | MpsiMble, aBe  mapamtenbhbie | allelnost-
MpsIMBIE, npsiMble,  CTpOUTh  mpsmyto, | pryamykh.html
HepICHANKYIISPHbIC HEPICHANKYISIPHYIO JaHHOM.
IIpsIMBIE. Wsmepenne | [lpuBoants NPUMepBI
paccTosHUiL: MEXIy | mapauieabHOCTH u
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JIBYMs TOYKaMHM, OT TOUKH
10 MIPSIMON; JUIMHA
MapIipyTa Ha KBaJpaTHOH
CETKe.

H3mepeHne u nocrpoeHue
yTJI0B c MTOMOIIIBIO
TpaHCIIOPTHUDA.
Uzobpaxenune
reoMeTpudeckux  Quryp
Ha HEJIMHOBAHHOHK Oymare
c HCIIOJIb30BaHUEM
JINHEUKH, YIOJIbHUKA,
TpaHCIIOPTHUDA.
ITocTpoenus Ha kieT4aTou
Oymare.

NEPIEHIUKYISIPHOCTA TPSAMBIX B
MIPOCTPAHCTBE.

Pacno3snaBarn B
MHOT'OYT'OJIbHUKAX
NepIeHIUKYISPHBIC u
napaieiabHbIe CTOPOHBI.
H300pakaTh MHOTOYTOJIBHUKH C
napajuleIbHbIMHU,
NEePTCHIUKYIISIPHBIMH
CTOpPOHAMHU.

Haxoauts paccrosiHEe MEKIY
JIBYMSI TOYKAMH, OT TOYKH JIO
OpsAMOM,  JUIMHY  IyTH  Ha
KBaJ[PAaTHOW CETKE, B TOM YHUCIIC
UCTIONB3YS HU(PPOBBIE PECYPCHI.

https://znaika.ru/cata
log/6-
klass/matematika/Par
allelnost-pryamykh

I'1aBa 3. Hecstuunbie  apodbu  u | HpeacTaBasaThb necstnunkle | https://resh.edu.ru/su
JecsiTHUHBIE MeTpHYEeCKast cucrema | qpobu B BuAe OOBIKHOBEHHBIX | bject/lesson/6903/sta
apoou Mep. npobeii u 0OBIKHOBEHHBIE B BHae | It/235409/
(10 u) Jecsituunas 3aIUCh | JECATUYHBIX, HCI0JIb30BATH
npobeii.  TlpeacTaBiieHre | IKBHBAJEHTHBIE https://resh.edu.ru/su
JECATHYHON IpoOW B BHIE | MpeACTaBJeHUsI ApoOHBIX umcen | bject/lesson/6902/sta
OOBIKHOBEHHO#H JpoOM U | mpu WX  cpaBHeHuH, npu | rt/236092/
BO3MOYKHOCTh BBIYUCIICHUSAX.
MPEeICTABICHHS IpencraBasTh necsituanyto | https://resh.edu.ru/su
OOBIKHOBEHHOW apodu B | ApoOb B BHUae OOBIKHOBeHHOM, | bject/lesson/6907/sta
BHUJIC JICCSITHYHON. | YHTATH 7} 3anuceIBaTh, | It/315506/
N3obpaxkeHne CPaBHHMBATDH JCCSITHYHBIC APOOH,
JIECATUYHBIX npobeit | mpemsararb, oGocHoBbIBaTHL M | https://resh.edu.ru/su
TOYKaMH Ha YHCIIOBOH | 00CYKAAaTh croco0bI | bject/lesson/6919/sta
MIPSIMOK. CpaBHeHME | YIIOPSIOYHBAHUS  JECATUYHBIX | It/237269/
TECATUIHBIX TPOOEH. TIpoOei.
H300pakaTh ACCITHYHBIC APOOH
TOYKaMM  Ha  KOOpPJAUHATHOMU
MIPSMOH.
Hcnonb3oBarh JICCATHYHBIC
IpodW  Tmpu  TpeoOpa3oBaHHUH
BEJIMYMH B METPHUYCCKOH CHCTEME
mep.
I'naBa 4. Apudmerndeckue IpencraBasTs necstuanyto | https://resh.edu.ru/su
HeiicTBust JICHCTBUS C JICCATHYHBIMU | IpoOb B Buae OOBIKHOBeHHOM, | bject/lesson/6901/sta
JeCATHYHBIMH JPOOSIMH. YUTATH 71 3anuchIBaTh, | 1t/236060/
ApoosIMH Apugmernyeckue CPpaBHUBATH JICCATUYHEIE TPOOH,
3040 JEHCTBUS WM  YHCIOBBHIC | mpeajiararb, o0ocHoBbIBaTh u | https://resh.edu.ru/su
BBIPKCHHUSI c | obcy:xkaaTh cnocodbl | bject/lesson/6900/sta
OOBIKHOBEHHBIMHA U | yIopsiJoYMBaHUS necatuuHbix | rt/306025/
JNECATUYHBIMU  APOOSMH. | ITpoOei.
Okpyrienue necsatudnbix | M306paxarth jgecstuunbie apodu | https://resh.edu.ru/su
apobeii. TOYKaMH  Ha  KoopauHatHo# | bject/lesson/6899/sta
Pemenne 3ajad4, | MPSIMOM. rt/235967/
COJIEpIKAIINX BoIsiBASATH CX0/ICTBA "
3aBUCHMOCTH, pasauyuus npasui | https://resh.edu.ru/su
CBSI3BIBAIOIIMX BEITUYMHBL | apudmernueckux Jeiictuit ¢ | bject/lesson/6898/sta
CKOpOCTb, Bpemsl, | HaTypalbHbIMH  yHcinamu U | t/308521/
paccrosiHue. EnuHMIB | JeCATHIHBIMA JpOOsIMHU,
WU3MEPEHMS: PACCTOSHUS, | OOBACHSTH UX. https://resh.edu.ru/su
BpemeHu, ckopoctu. Csi3p | Ucnmosib3oBaTh necatuunbie | bject/lesson/6897/sta
MEXTY eIMHMIAMHU | IpoOu  mpu  mpeoOpazoBanuu | It/236198/
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M3MEpEHHS Ka)X/I0i | BEMMYMH B MeTpHueckoil cucreme | https://resh.edu.ru/su
BEJTUYUHBI. mep. bject/lesson/6896/sta
BoinosiHaTh apupmernveckue | rt/236236/
AeicTBHSI C OOBIKHOBCHHBIMH U
JICCATHYHBIMU IPOOSMHU. https://resh.edu.ru/su
BoruncasaTh 3HaueHus | bject/lesson/6895/sta
BBIPaKEHUH, comepkammux | rt/237507/
OOBIKHOBEHHBIC U JICCATUYHBIC
Ipobw, BeimonHATh | https://resh.edu.ru/su
peobpa3oBaHus npobeii, | bject/lesson/6894/sta
BBIOHPATH CNOCO0, MpuMeHsITh | t/237473/
cBoOiicTBa apudmernyeckux
JIEUCTBUN I paluOHaIU3alUuU
BBIYMCIIEHUN.
I'naBa 5. Harnsamsie H3o00paxath koudurypanuu | https://resh.edu.ru/su
OKpY:KHOCTD MpezcTaBIeHus 0 purypax | reoMerpuueckux  ¢uryp  u3 | bject/lesson/6913/sta
9 y) Ha IUIOCKOCTH: JIOMaHas, | OTPE3KOB,  OKPYKHOCTeH, wux | rt/274297/
TPEYTrOJIbHUK, yacTed Ha HEJIMHOBAHHOM U
OKPY>KHOCTB, KPYT. KieTyaToil Oymare; mpemiarath, | https://znaika.ru/cata
N3o06pakenne omuchbiBaTh M o0cyxaath | 100/6-
reOMeTpUYeCKnX  (Uryp | cmocodswl, anroputmbl | klass/matematika/Ok
Ha HEJIMHOBAHHOK OyMare | MOCTPOCHHS. ruzhnost.-Dlina-
c ucrnonb3oBanreM | CTpouth Ha HenmmHoBaHHON u | OKruzhnosti.html
LIUPKYJIA, JUHEHWKH, | KJIeT4aTod Oymare OKpYKHOCTb,
yrOJIbHUKA, IPSIMYIO, TPEYTOJIbHUK. https://znaika.ru/cata
TPaHCIOPTHUPA. HccaenoBath buryps u | log/6-
ITocTpoenus Ha KaeT4aToi | KOH()UTYpAIliH, ucrons3yst | Klass/matematika/Sh
Oymare. U POBEIE PECYPCHI ar.-Sfera.html
Harnsansie Haxoaurs
MPEICTABICHHSI 0 | IKCNIEPUMEHTAILHBIM  IYTEM
MPOCTPAHCTBEHHBIX OTHOIIICHUE [UTHHBI OKPY)KHOCTH
(urypax: KOHYC, | K e€ muamerpy.
OUIUHAp, Map U cdepa.
ITpumepsnt pa3BEPTOK
MHOTOIPaHHHKOB,
[UTHHIPA U KOHYCa.
I'iasa 6. Otnomenne. J[enenne B | CoctaBiasth  orHomenust  u | https://resh.edu.ru/su
OTHOWIEHUA  H | JIAHHOM OTHOIIICHWH. | TPOTIOPIINH, HaxoauTh | bject/lesson/6842/sta
NMPOLEHTHI Macura0, OPOIOPIHMS. | OTHOIICHHE BEIUYHMH, JenuTh | I1/235812/
(16 ) [IpumeHenne mnponoOpUMi | BETUYHHY B JTAHHOM OTHOIIECHHH.

MIPH PEIICHUH 3a/1a4.
Penrenne 3ajady,
CBSI3aHHBIX c
OTHOIIIEHHUEM,
MIPOTOPITNOHATHHOCTHIO
BEJIMYHH, MIPOIEHTAMU;
pelIeHne OCHOBHBIX 3a7ad
Ha ApOOH ¥ MIPOIEHTEHI.

Breipaxkenrie  mpoIeHTOB
NECATUYHBIMUA  JIPOOSMHU.
Pemrenue 3a7a4 Ha
MpOLEHThl.  BrIpaxkeHue
OTHOIIICHUSI BEIUYMH B
MPOLICHTAX.

https://resh.edu.ru/su
bject/lesson/6843/sta
rt/237238/

https://resh.edu.ru/su
bject/lesson/6841/sta
rt/315181/

https://resh.edu.ru/su
bject/lesson/6849/sta
rt/316012/

https://resh.edu.ru/su
bject/lesson/6840/sta
rt/237796/
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I'nasa 7. Cummerpust: PacnosnaBare, Ha ueprexax u | https://znaika.ru/cata
CumMmeTpusi [CHTpaJbHAsl, OCeBas W | W300paKEHUIX, u3odpaxarte | 10g/6-
(6 u) 3epKabHAs CHMMETPHUH. OTpe3KH, cTpouTh ¢ momoinsio | Klass/matematika/Os
IMoctpoenue MHCTPYMEHTOB (urypy (0Tpes3ok, | evaya-simmetriya
CHUMMETPUYHBIX QUTYD. JIOMaHy}o, TPEYrOJbHUK,
NpsSIMOYTOJIbHUK, — OKPY)KHOCTB), | https://znaika.ru/cata
CHMMETPUYHYIO nanHoit | 1og/6-
OTHOCHUTEIBHO MPSMO¥i, TOUKH. klass/matematika/Po
Haxonurts npumepsl | Vorot-i-tsentralnaya-
CUMMETpUM B  OKpykaromem | simmetriya.html
mupe. MoaeaupoBarhb u3 Oymaru
nBe  durypsl, cummerpuuHbie | https://resh.edu.ru/su
OTHOCHTEIBHO npsimoii; | bject/lesson/1392/
KOHCTPYHPOBaTh
reoMerpuyeckie KOoH(HTypaiu,
HCIIOJIb3Ysl CBOMCTBO CUMMETPUU,
B TOM 4YHCIE C IOMOIIBIO
U (POBBIX PECYPCOB.
HccaenoBarn CBOICTBA
U3YYEHHBIX (UTYp, CBSI3AHHBIE C
CUMMETPHUEN, HCIIOJIb3Ys
JKCTIEPUMEHT, HaOIoACHNUE,
MOJICTIHPOBAHHE.
O00ocHOBBIBaTH, ONIPOBEPraTh C
TIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIEHUSI O  CHMMETPHUH
duryp.
I'iaBa 8. IMpumenenne OykB i | Mcmoab3oBaTth  OykBbI  uisi | https://resh.edu.ru/su
BoipakeHusi, 3aIMCH  MaTeMaTHUyYecKHX | 00O3HaYeHWs yuceln, npu 3amucu | bject/lesson/6876/sta
dhopmybl, BbIpaKEHUH M | MaTeMaTHYeCKHX YTBepKAeHMH, | rt/315429/
ypaBHeHUs npeainoxeHuil. CBOMCTBA | COCTABIATH OyKBEHHBIE
(15 9) apu(METUIECKIX BBIPKEHHS 110 YCIIOBHIO 3a1a4n. | https://resh.edu.ru/su
JICHCTBHIA. Byksennsie | MccienoBarn HecnokHbie | bject/lesson/6875/sta
BBIPKCHHMSI M YHCJIOBBIC | YHCIIOBBIC 3aKOHOMEpPHOCTH, | It/236525/
MO/ICTAHOBKU. ByKBEHHBIC | UCIIONB30BaTh OYKBBI JUIST X
paBeHCTBA, HAXOXKIEHHE | 3aITHCH. https://resh.edu.ru/su
HEU3BECTHOT'O Boeruucasite uncnoBoe 3nadeHue | bject/lesson/6874/sta
KoMmoHeHTa. @Dopmyibl; | OYyKBEHHOrO  BbIpakeHus mpu | t/237889/
(hopMynsl TepuMeTpa W | 33/JlaHHBIX 3HAYEHUSIX OYKB.
TUIOIIA 3anuchIBaTh ¢dopmyunr: | https:/resh.edu.ru/su
MPSMOYTOJIbHUKA, nepuMerpa u wrontaau | bject/lesson/6892/sta
KBajpara, 00béMa | MpSIMOYTOJIbHHKA, kBajpara; | rt/237951/
napasuieNnenunesa u Kyoa. | IJIHHBI  OKPY)KHOCTH, IUIOIIAIH
[MpubnmxénHoe Kpyra; BBINOJIHSATH | https://znaika.ru/cata
U3MEpEeHUE JUIMHBI | BBIYHCICHHS o stum | log/5-
OKPY)KHOCTH,  TUIOImaad | hopMmysam. klass/matematika/Fo
Kpyra. CocTaBasiTh dopmyasl, | rmuly.-
CocraBieHne OYKBEHHBIX | BBIpaXKAarolIne sapucumoctu | Nakhozhdenie-
BBIPQ)KCHUI MO YCIOBUIO | MEXIY BEIHYMHAMH: CKOpPOCTh, | Znacheniy-
3a/1a4H. BpeMsi,  PAaCCTOSIHUE; newHa, | vyrazheniy-po-
Pemenue 3a/1a4, | KOJIMYECTBO, croumocts; | formule.html
colleprKaIux HPOM3BOIUTEIBHOCTB, BpeMs,
3aBHCHMOCTH, 00béM  paboThl;  BBIMOIHSITH
CBSI3BIBAIONIMX BEMYMHBI: | BBIYUCIICHHUS 10 3THM (HOpPMYyIIaMm.
1eHa, konu4ectBo, | Haxoauts HEU3BECTHBII
CTOMMOCTb; KOMITIOHEHT  apu(METHYECKOro
MPOU3BOIUTEIILHOCTb, neificTBus.
BpeMsi, 00BEM paboThl. | BhIYHCISTD HepUMeTp
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E nuauner HU3MEPEHUS:
MAacCHhI, CTOMMOCTH;
paccrosiHus, BpPEMEHH,
CKOPOCTH.

MHOT'OYTOJIbHUKA, IJI0IIA/1b
MHOTOYT'OJIbHUKA pa3OHeHHeM Ha
NpsIMOYTOJIbHUKH, Ha paBHBIC
¢durypsl, UCIOJIb30BATh
METpUYECKHE CIIUHUIIBI

HU3MCPCHUA JJIMHBI U IIJIOMIAAH.
Bbruuciasitb 00beMbI TEII.

I'naBa 9. Ieasle | Llensie uncna. IpuBoanThH npumepsl | https://resh.edu.ru/su
quciIa [MonoxuTeNbHBIC W | UCIIONB30BaHUsT B peanbHO# | bject/lesson/6872/sta
(15 9) OTpUIIATEIIbHBIC YHCIIA. KM3HM  TIOJOXKHUTENBHBIX U | I1/237083/
Wzo0paxkeHne dmncen Ha | OTPULATEIBHBIX YHCET.
KoopAMHATHOM  mpsimoii. | M300paxkare  menbie  uucna, | https://resh.edu.ru/su
YucioBble MPOMEXKYTKH. | TOJOXKUTEIbHBIC u | bject/lesson/6861/sta
CpaBHenme qrceNl. | OTpUIaTeNnbHble Ymciaa Toukamu | rt/315305/
Apudmernyeckue Ha YUCIIOBOU IPSIMOHA,
nefcTBus C | HCIOJIBL30BATH yrcioByro | https://resh.edu.ru/su
MOJIOKUTEIbHBIMH U | IPSMYIO JUISl CDABHEHUS YKCEI. bject/lesson/6864/sta
OTpHIIATETbHBIMU IpumensiTH npasuaa | rt/236959/
YHCITAMU. CpaBHEHHUSI, yHOpS 104N BATH
Pemenue TEKCTOBBIX | ILIEJIBIE YUCIIA. https://resh.edu.ru/su
3agad  apudmernueckuMm | DopMyJaHPOBATH npasuia | bject/lesson/6865/sta
CIIOCOOOM. BBIYHCIICHUS C MOJOKUTENbHbIMU | [1/236928/
¥ OTPHUIATEIbHBIMH  YHCIIAMH,
HAXOJMTH 3HAYeHUs 4ucioBbIX | hitps://resh.edu.ru/su
BBIPAXKEHHI, conepkarux | bject/lesson/6860/sta
JIEUCTBUSL C TIOJOKHUTEIbHBIMU W | It/237331/
OTPHLIATETLHBIMH YUCIIAMH.
[pumensTs cBoiicrea | https://resh.edu.ru/su
CIOKeHHMss © yMHOXeHms Juis | bject/lesson/6857/sta
peobpa3oBaHus CyMM u | rt/236866/
MIPOU3BEICHUH.
https://resh.edu.ru/su
bject/lesson/6869/sta
rt/237517/
I'aaea 10. Pemrenne TEKCTOBBIX | AHAJTU3MPOBATH u | https://znaika.ru/cata
MHozkecTBa. 3a7a4  apuMETHYECKUM | OCMBICJIMBATL TEKCT 3ajaayd, | 109/6-
KomOunaTopuka | criocoOom. Pemenue | mepedopmyiuposars ycinosue, | klass/matematika/Pra
(9 9) JIOTUIECKUX 3a7ad. | M3BJIEKATh HeoOxomuMble | Vilo-umnozheniya-
Perenne 3a1a4 | JaHHEIE, ycranaBauBarp | dlya-
nepe6opoM BCEX | 3aBUCHMOCTH mexay | kombinatornykh-
BO3MOJKHBIX BAPHAHTOB. BEITHYHHAMH, crpouth | zadach.html
JIOTHYECKYIO LEMOYKY
PaCCYKICHHIA. https://resh.edu.ru/su
MoneaupoBars xox perrerus | bject/lesson/1038/
3a7a4d  C TOMOIIBI0 PHCYHKA,
CXEMBI, TAOJIULIBL. https://resh.edu.ru/su
IpuBoanTs, paséupars, | bject/lesson/956/
OLIEHMBATh PA3JINYHbIC PELICHHUS,
3alMCH  pelieHnd  TekcToBbiX | https://resh.edu.ru/su
3a/1a4. bject/lesson/1035/
Kputnuecku OLICHMBATh
MOJTY4EHHBIT pesyabrat, | https://videouroki.net
OCYIIECTBJISITH  CAMOKOHTpOIb, | /video/30-

MPOBEPsIsl OTBET HA COOTBETCTBUE
YCIIOBHUIO, HAXOAUTH OLIHOKH.

Pemath 3amaun ¢ TOMOIIBIO
nepedopa  BCEX  BO3MOXKHBIX

zagadochnye-krugi-
ehjlera.html
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BapHUaHTOB.
HN3Baexkarn uHpopMaLHIo,
MIPE/CTABIICHHYIO B TaOJIMIAX, HA
JUHEHHOW,  CTOI0YATOM WK
KpyroBou JrarpaMmax,
HUHTEPIPETUPOBATH
MpEACTaBJICHHbIE
HCII0JIb30BaTh
pElleHnH 3a/1au.
IpeacraBasaTe MHPoOPMALUIO C
ITOMOIIBI0 TAOIHUIl, JUHEHHOH H
CTONIOYATOHN THarpaMm.

JIAaHHBIE;
JlaHHbIE  IIpU

I'naga 11. Monyiib yucna, | [IpuBoauTh npumepsl | https://resh.edu.ru/su
PanuoHa/IbHbIE reoMeTpuIecKas WCTONB30BaHus B peanbHoi | bject/lesson/6862/sta
quciaa HWHTEpIIPETaIUsl  MOJAYJIS | JKU3HU MOJIOKHUTEITBHBIX u | rt/237052/
(16 ) qucia. OTPUIIATEIIBHBIX YUCEIL.
Apudmerndeckue N3o6paxkarts nonoxutensHbie u | https://resh.edu.ru/su
IedCTBUSA ¢ | oTpumarensHBIe uHcTa Todkamu | bject/lesson/6886/sta
TTOJIOKUTEIIbHBIMU U | Ha YK CIIOBOM npsimoit, | rt/237610/
OTpHIATETbHBIMH HCMOJIb30BATH YHCIIOBYIO
YHCIIAMHL. OPSIMYIO ISl CPABHEHUST YKCEI. https://resh.edu.ru/su
[psimoyronbHast cucrema | IpumMeHsaTH npasuia | bject/lesson/6889/sta
KOOpAWHAT Ha TUIOCKOCTH. | CpPaBHEHHUS, ynopsizounBath | It/236122/
KoopauHaThl TOYKH Ha | YMCIa; HAXOAMTH MOIYJIb YHCIIA.
IUIOCKOCTH, abcimcca u | DOpMyJaHpPOBATH npasuaa | https://resh.edu.ru/su
opauHata.  IlocTpoeHHE | BBIYMCIEHHUS C MMOIOXKHTETsHBIMHU | bject/lesson/6889/sta
ToO4eK ® (QUIyp Ha | 1 OTPUIATENbHBIMH  dnciamu, | It/236122/
KOOPAMHATHOMN HAXOJAUThb 3HAYEHHUs YHCIOBBIX
IJIOCKOCTH. BBIpaKEHHUH, comepxkammux | https://resh.edu.ru/su
JIEUCTBUSL C TIOJNIOKHUTENbHBIMU W | bject/lesson/6885/sta
OTPHIATEIBHBIMH YHCITAMH. rt/308054/
IIpumensaTH cBOMCTBA
CIOKEHHWsT W yMHOKeHus uis | https://resh.edu.ru/su
peobpa3oBaHus CyMM u | bject/lesson/6884/sta
TIPOM3BEICHUI rt/237827/
OO0BSICHATH M MILUTIOCTPUPOBATH
MOHSATHE npsiMoyrosibHOM | https://resh.edu.ru/su
CHCTEMBI KOOpIMHAT ma | bject/lesson/6883/sta
IIJIOCKOCTH, HCIIONB30BaTh | It/237858/
TEPMUHOJIOTHIO;  CTPOMTH  Ha
KOOPJMHATHON TIockocTH Touku | https://resh.edu.ru/su
u  duryper 1o  3amanHbiM | bject/lesson/6882/sta
KOOp/IMHATAM, HaxoauTh | It/235626/
KOOPJIUHATHI TOUYCK.
https://resh.edu.ru/su
bject/lesson/6921/sta
rt/308552/
I'naBa 12. Harnsnusre PacnioznaBarh Ha ueprexkax, | https://znaika.ru/cata
MHOroyroJbHHK | NpEACTaBIeHHs O GUrypax | pUCYHKaX, B  OKpys:kawuiem | 109/5-
" u | Ha IUIOCKOCTH: | MUpe yereipexyronbHuK, | Klass/matematika/Plo
MHOTOTPAHHUKH | MHOTOYTOJIbHHK, IPSMOYTOJIbHUK, kBajpart, | schad.-Formuly-
(10 w) YeThIPEXYTONBbHUK. PSMOYTOJIbHBIN ploschadi-
YeThIpEXyronbHUK, napauieenumnes, ky0, | pryamougolnika-i-
MIPUMEPHI MHOTOTPaHHUKH,  ONHUCHIBaTh, | kvadrata.html
YeTBIPEX YT OILHUKOB. UCIOJIB3YSI TEPMHHOJIOTHIO,
[IpsAMOYTONBHKK, KBAJpAT: | OMEeHUBATh JTUHCHHBIC Pa3Mephl.
ucrons3oBanue  cBoiictB | [IpuBOAUTHL MPUMePbI 00HEKTOB
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CTOpOH, YTJIOB,
JMaroHaneu.

ITepumerp
MHOTOYTOJIbHHKA.
[Tonstue 10N
¢burypsr; eIMHUIIBI
M3MEepeHUs TIJI0IIATH.
[Tpubnmxénnoe
H3MepeHue IJI0IIA T

¢duryp, B TOM uucie Ha
KBAaJ[PATHOH CETKE.
Harnagusie
MpeACTaBICHUS 0
MIPOCTPAHCTBEHHBIX
¢burypax:
napasuieNenumne],
npu3Ma,
UzoOpaxenne
MPOCTPAHCTBEHHBIX
¢buryp. ITpumepst
pa3BEPTOK
MHOTOTPaHHUKOB.
Coznanmne Mojienen
MPOCTPAHCTBEHHBIX (QUTYD
(m3 Oymarm, TPOBOJIOKH,
IJIACTWIIMHA U Jp.).

O0BEM  TIPSAMOYTOIBLHOTO
TTapajuieNenurena, Kyoa.

Ky0,
upamu/a.

peaJlbHOro  MHUpa,  HMEIOIINX
hopmy MPSIMOYTOJILHUKA,
KBajpara, MHOTI'OI'PaHHUKA,
MPSIMOYTOJILHOT'O

napajuienenunesaa, Kyoa.
HN300pakaTh HA HETUHOBAHHOU
u KJICTYaTON Oymare c
HCIIOJIb30BAaHUEM YEpTEKHBIX
HHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3a/IaHHBIMU
CBOMCTBAMHU: C IapaJuIeIbHbBIMH,
NEPIEHAUKYIISIPHBIMHA, PaBHBIMH
CTOpOHaMH, IPAMBIMU YIJIaMU U

Ap.

Haxonutnb A3MEpPEHMUS,
BBIYHCJIATH IJI0IA /b
MHOI'OYTI'OJIbHHKA, Iomaab
MOBEPXHOCTH;  00bEM  Ky0a,
IIPSAIMOYT OJIbHOT'O

napaJule/ienumes1a; Mcecjae10BaTh
3aBHCUMOCTH 00BEMa Kyba oOT
JUIMHBL ero pedpa, BBIABUTATH H
000CHOBBIBATH TMIIOTE3Y.

Ha6mopat, uW  mpoBOAWTH
AHAJIOTUM  MCXKAY TOHATHAMHA
Iomaan u oobéMa, mepumMeTpa u

TUIOIA U MOBEPXHOCTH.
Pacnio3HaBar,  UCTHHHBIE U
JIO)KHBIE BBICKa3bIBAHMUSI 0
MHOT'OYT'OJIbHUKAX u
MHOTOTpaHHUKaX,  NPHBOIUTH
npuMepbl U  KOHTPIPUMEPHI,
CTPOMTH  BBICKA3BIBAHUSI U

OTPHIIAHHS BBHICKA3bIBAHHA.
Pemiars 3agaum u3 peasbHOU
JKU3HH.

https://znaika.ru/cata
log/5-
klass/matematika/Ob
em.-Obem-
pryamougolnogo-
parallelepipeda.html

https://videouroki.net
[razrabotki/priezienta
tsiia-k-uroku-
matiematiki-6-klass-
parallielogramm.htm
|
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PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7 — 9 KJIACCBI

I EJY U3YYEHUS YYEBHOI'O KYPCA

Anre0Opa SBJISIETCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOM IIKOJBI: OHA 00ECTIeYMBAET U3y4eHUE
APYrux JUCHUILNIMH, KaK CCTCCTBCHHOHAYYHOI'O, TaK W TyMAaHUTApPHOI'O IHUKJIOB, €€ O0CBOCHHUEC
HE00X0AMMO JUTS MPOJOJDKEHHST 00pa30BaHMs U B MOBCEAHEBHO ku3HU. PasButne y oOydarommxcs
HAyYHBIX TPEACTABICHUNH O MPOMCXOXICHUM M CYIIHOCTH alreOpandeckux aOCTpakiuii, crocode
OTPKECHUS MAaTEMAaTHMYEeCKOW HAyKOW SBJICHUW M TMPOIECCOB B MPUPOAEC U OONIIECTBE, POJIH
MaTeMaTH4YE€CKOTO MOJICTUPOBAHMS B HAYYHOM MMO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO
HAaY4YHOTO MHUPOBO33PCHHA W Ka4YC€CTB MBIIIJICHUA, H€O6XOI[I/IMI)IX AJg aganTtagii B COBPEMEHHOM
uuppoBoM obmiectse. M3ydeHune anreOpbl eCTECTBEHHBIM 00pa3oM OOECeunBaeT pa3BUTHE yMEHUS
HaOmoIaTh, CpPaBHUBATh, HAXOJAWUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTU  MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEWCTBUS U BBIBOJBL, (POPMYIHPOBATH
yrBepkneHuss. OcBOoeHHE Kypca aireOpsl 00eCreuMBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS
o6yqa10m1/1xcx: OHM HCIOJB3YHOT JACAYKTUBHBIC W HWHIAYKTUBHBIC PaCCYXICHUA, O606I].[GHI/I€ n
KOHKpETH3aluio, abcTparupoBaHue u a”anoruto. OOydeHune anreOpe MpearnoJiaracT 3HAYMTENbHBIN
00BEM CaMOCTOSTENIHON JIEATEIFHOCTH OOYUYAIOMIMXCSI, TIO9TOMY CaMOCTOSTEIIFHOE PEIICHHE 3a/ad
€CTECTBEHHBIM 00pa30M SIBIISICTCS peaTn3anneii e TeTbHOCTHOTO TIPUHIIAITA O0YIEHUSI.

B crpykType mporpamMmbl yueOHOTO Kypca «Anredpa» OCHOBHOM HIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJIEpXKATEeIbHO-METOANYECKHE JIMHUM: «Uucna W BBIYMCICHUSA»; «Anredpanueckue
BBIPAXKECHUAY;

«YpaBHEHUs U HepaBeHCTBay; «DyHkuum». Kaxaas U3 3THX coAep:KaTelbHO-METOIUYECKUX
JMHUNA pa3BUBAETCS Ha MPOTHKEHUU TPEX JIET U3YyUEHHs Kypca, €CTECTBEHHBIM 00pa30M HeperuieTasich
U B3aUMOJEUCTBYs C JPYTMMHU €ro JUHHMAMU. B xone m3ydeHus kypca oOydaromuMmcsi MPUXOAUTCS
JIOTHYECKU pacCyKJaTh, MCIOJB30BaTh TEOPETUKO-MHOKECTBEHHbIM s3bIK. B cBA3m ¢ 31UM
11€J1eC000pa3HO BKIIIOYUTH B IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE
pas3zensl MaTeMaTHYeCKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIME OBJAJCHUIO OOYyYarOUIMMHCA OCHOB
YHHUBEPCAJIBHOTO  MaTeMaTH4YecKoro  s3plka. TakuM  oOpa3oM, MOXHO  yTBEpXkJAaTb, YTO
CoJIepKaTeNbHON U CTPYKTYpHOH OCOOCHHOCTBIO Kypca«Anredpa» sBISETCS €ro MHTErPUPOBAHHBIN
XapaxTep.

Conepxxanne JuHUM «Yucna U BBIYMCICHUS» CIYKUT OCHOBOW JUISl JAlbHEHIIEro H3ydeHUs
MaTeMaTUKH, CHOCOOCTBYET PA3BUTUIO Yy OOydaroIIMXCs JIOTHYECKOTO MBILIUIEHUS, (GOPMHPOBAHUIO
YMEHUS N0JIb30BaThCS AJITOPUTMAMHU, a TaKXKe IPUOOPETEHUIO IPAKTUUECKUX HAaBBIKOB, HEOOXOJMMbIX
U1l IOBCETHEBHOM »KM3HU. Pa3BUTHE MOHATHS O YMCIIe B OCHOBHOM LIKOJIE CBSI3aHO C pallMOHAIbHBIMU
U UppalMOHAIBHBIMU 4YMCIaMH, (OPMHUPOBAHUMEM NPEACTABICHUNH O JEHCTBUTEIBHOM YHCIIE.
3aBepIleHHe OCBOCHUS YMCIIOBOM JIMHUHM OTHECEHO K CTapllieMy 3BeHY 0011ero oopa3oBaHusl.

Coneprxanue IByX anreOpanyuecKux JUHUN — «AnreOpandeckue BBIPRXKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OpMHpPOBaHUIO y OOy4aromuMxcs MaTeMaTHYecKoro —ammapara,
HEOOXOAMMOTo JUIsi pEUIeHds 3ajJjad  MaTeMaTHKH, CMEXHBIX IpPeIMETOB U  IPaKTHKO-
OpUEHTUPOBAaHHBIX 3a1ad. B OCHOBHOI 1Kosie y4eOHbBIM Marepuan TPYHIHUPYETCS BOKPYT
palMoOHANBHBIX BBIpAKEHHHA. AJsreOpa JIEeMOHCTpUPYET 3HAu€HHEe MAaTeMaTHKM Kak s3bIKa IS
MOCTPOEHHSI MAaTEeMaTHUYECKUX MOJIeNIel, ONMcaHus MPOLIECCOB U ABJIEHUN peanbHOro Mupa. B 3amaun
oOyyeHuss anreOpe BXOAAT TakXke JajbHelIlee pa3BUTHUE AITOPUTMUYECKOTO  MBIIUICHUS,
HEO0O0XO/JMMOTo, B YACTHOCTH, JJIsI OCBOEHHMS Kypca HH(OpPMATHKH, W OBJAJICHHE HaBBIKAMHU
JEeTyKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBaHne CHUMBOJBHBIX (DOPM BHOCHT CBOM crenupuuecKuit
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BKJIaJ] B Pa3BUTHE BOOOPaXKEHHUS, CITIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUYECTRY.

Cognepxanvie (yHKIHOHATHHO-TPAQUISCKOW JIMHUU HAIEJICHO Ha TOJYYCHHE IIKOJIbHUKAMU
3HAHMA O (DYHKIUSX KaK Ba)KHEHUIEH MaTEeMaTHYECKOW MOJEIH JJis ONMHCAHHUS W HCCIEAOBaHUS
pa3sHOOOpa3HBIX MPOIECCOB M SBICHUH B Mpupoje W oOmectBe. M3yueHwe 3TOro marepuana
CIOCOOCTBYET pAa3BUTHIO y OOydalOMUXCS YMEHHUS WCIIOIh30BAaTh PA3IMYHBIC BBIPA3UTEIHHBIC
CpeICTBa SI3bIKA MATEMATUKH — CIIOBECHBIC, CHMBOJHMYECKHE, TpadUyecKue, BHOCUT BKJIAJ B
(dhopMHpOBaHKE MTPEACTABICHUIA O POJIA MATEMATHKH B Pa3BUTHH IUBUIM3AIUH U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILIAHE

CornacHo yueOHOMY IulaHy B 7—9 Kiaccax M3ydaeTcst Y4eOHbIH Kypc «Anredpay», KOTOPBIH
BKJIIOUAET CIIEAYIOLIME OCHOBHBIE pa3zeiibl cojepkanus: «Uucna u BeIYMCIEHUNY, «Alredpanyeckue
BBIPAQXKEHU», «YPABHEHUS U HEPABEHCTBA», «DyHKIMN».

VY4eOHbIi MiIaH Ha u3ydeHue anredpel B 7—9 kimaccax oTBOAUT 3 yuyeOHBIX Yaca B HEAETIO B
TEeUEHHUE KaKJIOTO ToJia 00ydeHusi, BCero 3a Tpu roja ooydenus — 306 yueOHBIX 4acoB.

COJEPXAHME YYEBHOTI'O KYPCA (HO rogamM OBY‘-IEHP[H)

7 kjaacce

YucJa v BbIuucjaeHusa. PanonajbHbIe YUC/Ia

Jpo6u OOBIKHOBEHHBIE U JIECATUYHbIE, MEPexXo] OT OAHON (OpMbI 3amucHu ApoOei K Ipyroi.
[lonsiTHe panMOHANBHOTO YHCIA, 3aMUCh, CpPaBHEHHE, YMOPSAOYMBAHUE PALMOHAIBHBIX YHCEIL.
ApubdmMernueckne IEHCTBHS C pallMOHATBHBIMHM YUCIaMH. Perienue 3a1ad u3 peabHOW MPAaKTUKHA Ha
4acTH, Ha JAPOOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTeJIeM: OMpeesieHne, npeoOpa3oBaHie BHIPAKEHUN Ha OCHOBE
ompeeNieHus, 3anuch O0IbIINX YKcel. [IpoleHTsl, 3amUCh MPOLIEHTOB B BUJE ApOoOH U IpoOH B BUIE
MPOLIEHTOB. TpH OCHOBHBIE 337]a4l Ha MPOLIEHTHI, PEeIlIeHNE 3a/1a4 U3PEaTbHON MPAKTHKU.

[IpumeHeHue MPU3HAKOB ACTUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHU s

[lepemenHble, 4YHCIOBOE 3HAUYEHHWE BBIPAKEHUS C TMepeMeHHOW. JlomycTumble 3HaueHUs
nepeMmeHHbIX. [IpencTaBieHne 3aBUCMMOCTH MEXIy BeIMYMHAMH B BuAe Qopmynbl. Berunciaenus mo
dopmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO pPaBHbIC BBHIPAXKEHUS, IIPaBHIIa
npeoOpa3oBaHusl CyMM U TNPOU3BEICHHM, MpaBWiIa PACKPBITUS CKOOOK M TMPUBEIACHUS MOAOOHBIX
CllaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM ITOKa3aTeIeM.

Opnowiensl ¥ MHOrowieHbl. CteneHb MHoOrowieHa. Clo)keHUe, BBIYUTAHHE, YMHOXKEHHE
MHOTO4WIEHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXEHMSI: KBaJpaT CyMMBbI U KBajapar pa3HocTH. Popmyia
pa3HOCTH KBaApaToB. Pa3yiokeHre MHOTO4JIEHOB HA MHOKUTEIIN.

YpaBHeHust

YpaBHeHHE, KOpPEHb YypaBHEHHs, IMpaBujia NpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIBHOCTH
YPaBHEHUM.

JIuHeiiHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOIO YpPaBHEHUS, PELICHUE
JTUHEWHbIX ypaBHeHHU. CocTaBlieHUE ypaBHEHUM IO YCIOBHUIO 3aJauM. PereHue TeKCTOBBIX 3a1ad C
IIOMOILBI YPABHEHHUI.

JluneiiHOE ypaBHEHHE C JBYMs TNepeMeHHbIMH M ero Tpaduk. Cucrema IBYX IHUHEHHBIX
ypaBHEHUH C ABYMs NIEpeMEHHBIMH. Perienne cucreM ypaBHEHH CIIOCOOOM MOACTaHOBKH. [IpuMepsl
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peLIeHus TEKCTOBBIX 3a4a4 ¢ IIOMOILIBIO CUCTEM YPAaBHEHUM.
Koopaunartel u rpadpuku. ®yHkuuun

Koopaunara Toyku Ha npsmoi. Yucnossle IPOMEXYTKU. PaccTosiHME Mexay ABYMS TOYKaMU
KOOPAMHATHOMU IIPSAMOA.

[IpsmoyronpHast cucrema koopauHatr, ocu Oxu Oy. Abcuucca W OpAuMHATA TOYKM HA
KoopAnHATHOH TutockocTh. [TpumMeps! rpadukoB, 3aqaHHbIX hopmyaamu. YTeHne rpadukoB pearbHbBIX
3apucumocteil. [lonsitue pynkuun. ['padux ¢pynkuuu. CpoiictBa pynkumii. Jlnnelnas ¢yHkus, eé
rpadpuk. I'papux ¢yukuuu Yy = |x|. T'paduyeckoe pelleHHe IMHEWHBIX YpPaBHEHHMHA M CHCTEM
JIMHEWHBIX YPaBHEHUM.

8 kiacce

Yucaa 1 BbIYUCIEHUSA

Ksagparueiii kopenp wu3 wuyucna. [lonarue o0 wuppanmoHamsbHOM uwmcie. JlecsaTH4HbIE
MPUOIIKEHUST UppaluoOHaIbHBIX yucen. CBoiicTBa apu(pMETHUYECKUX KBAJAPATHBIX KOPHEHM U UX
MIPUMEHEHHE K MPe0Opa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BEIYUCICHHM. [|eCTBUTEIbHBIC YHCIIA.

Crenens ¢ 11e7bIM MOKazaTenaeM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCTIA.

AJiredpanyeckue BbIpaKeHUs!

KBanpatublil TpéxusieH; pa3iaoKeHrne KBaJpaTHOTO TPEXWIeHa Ha MHOKUTEIIH.
AnrebOpandeckas apoos. OCHOBHOE CBOMCTBO anreOpandeckoil apodu. CrokeHue, BEIYUTAHHE,
YMHOJKEHUE, JIeJieHne anredpandyeckux apoodeil. PalinoHanbHbIe BhIpaKeHUs U UX IPeoOpazoBaHueE.

YpaBHeHUs] M HEPABEHCTBA

KBagpatHoe ypaBHeHme, GpopMyiia KOpHEH KBajpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHUH, CBOJSIIMXCA K JHMHEHHBIM W KBajapaTHbIM. Ilpocreimme apoOHO-palroHaIbHbIC
YpaBHEHUS.

I'padmueckas wuHTepmpeTanysi ypaBHEHUH C JABYMs TMEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPaBHEHUN € ABYMs NepeMEeHHbIMH. [IpuMepbl penieHuss CUCTeM HEJIMHEHHBIX YPAaBHEHUH C ABYMs
[I€PEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1au alNreOpandeckium crocoooMm.

UucnoBble HEpaBEHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 0JHOM mepeMeHHOW. PaBHOCHIIBHOCTh
HepaBeHCTB. JIMHeHHbIe HepaBEeHCTBA C OJIHOM nepeMeHHOM. CUCTeMbl TMHEHHBIX HEPABEHCTB C OJAHOM
TIEPEMEHHOM.

DyHKUUH

[Tonstne ¢dynknuu. OOnacTe omnpeAencHUs U MHOXKECTBO 3HaueHH (yHkuu. CrocoObl
3aaHus QyHKIIHA.

I'paduk bynxiuu. Urenue cBoiictB (yHkiuu no e€ rpaduxy. Ilpumepsr rpadukoB QyHKIIUH,
OTpaKaIOIINX pealibHbIE MPOLIECCHI.

OyHKIMM, OMNMCHIBAIOIIME TPAMYHO M OOpaTHYIO MPONOPLUUOHANBHBIE 3aBHCHMOCTH, HX
rpapuku. @ynkuun y = X2, y=x3, y = vx , y = [x|. T'papuueckoe pemenue ypasHeHHii U
CUCTEMYpPaBHEHHIA.

9 kJjacc

Yucyia 1 BIYHCTICHUAA

JleficTBUTENIbHBIEC YHKCIIA.
PanmonaneHbIe Yricna, UppalMoHaIbHbIe YMCIa, KOHEUHbIe U OECKOHEUYHBIE JIECATUYHBIE JPOOU.
MHO0K€eCTBO JIeHCTBUTENBHBIX YUCEIT; JEHCTBUTEIbHBIC YUCIIa KaK OECKOHEUYHBIE JECATUYHBIC JPOOH.
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B3aumMHO 0/1HO3HaYHOE COOTBETCTBUE MEKIY MHOKECTBOM JIEHCTBUTENBHBIX YMCET U KOOPAUHATHOU
IIPSIMOM.
CpaBHeHUE IEHCTBUTENBHBIX YUCEll, apu(pMETUYECKUE ACHCTBUS C JCHCTBUTEIbHBIMU YHCIIAMH.
W3mepenusi, npuOIMKEHHs, OLIEHKH.
Pa3meps! 00BbEKTOB OKPYKAIOIIEr0 MUPA, JIUTEILHOCTD IPOLIECCOB B OKPYKAIOIIEM MUPE.
[TpubnmxEéHHOE 3HAYCHHUE BEIMYMHBI, TOUHOCTH npuOmmxenus. Okpyrienue uucen. Ipuknaka
U OLICHKA pe3yJbTaTOB BBIYUCIICHUH.

YPaBHeHHH U HEPABCHCTBA

YpaBHEHHUsI C OJHOU ITIEPEMEHHOM.

JIuneiiHoe ypaBHeHue. PemieHne ypaBHEHNH, CBOJAIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMI, CBOIAIIMXCA K KBaJApaTHBIM. bHKBajgpaTHoe
ypaBHeHUE. [IpuMepbl pelieHuss ypaBHEHHMM TpEeThbell W YETBEPTOM CTENEHEW pa3JIoKEHUEM Ha
MHOKHUTEJIH.

Pemenne npoOHO-paliOHaNbHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3a/ad alredpandyecKum
METOJIOM.

Cucrembl ypaBHEHUH.

VYpaBHeHHE ¢ IByMs epeMEHHBIMU U ero rpaduk. Pemenne cuctem AByX JTUHEHHBIX YpaBHEHUM
C IBYyMs IEpEMEHHBIMU. PellieHne cuctem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a Ipyroe —
BTOpPOH cTeneHu. ['paduueckas nHTEpHpeTanus CUICTEMbl YpaBHEHUN € JBYMsI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

Hepasencrpa

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne JnHMHEMHBIX HEPABEHCTB C OJHOM TMEpeMEHHOW. PemieHne cuCTEM JIMHEHHBIX
HEpPaBEHCTB C oOaHOW miepemeHHoi. KBaapaTHeieHepaBeHCTBA. [ 'paduueckass wHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkuus, e€ rpaduk u cpoiictsa. [lapabona, kKoopaUHATHI BEPUIMHBI TapadoJIbl,
OCbh CHUMMETPHH 11apaldoJIbl.

I'paduxn dynxmmit: y = kx, y = kx+ b,y :S, y =x%,y =v/x, y = |x|.u ux cBoiicTBa.

YucaoBbie nmocj1e10BaTe/JIbHOCTH

Omnpenenenre U crocoObl 3aJIaHNsT YUCIIOBBIX TOCIEA0BATEIIBHOCTEH.

[londaTHe YMCIIOBOM TMOCIIENOBATENBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH PEKYPPEHTHOM
dbopmynoit 1 popmynoi N-ro uieHa.

ApudmMerrnueckas ¥ TEOMETPUUCCKAsK MPOTPECCHUH.

Apudmernueckas u reomerpuueckas mnporpeccud. GopmMyabl N-ro wieHa apuPMeTHUYecKor u
reOMETPUUYECKON IPOrPECCUA, CYMMBI IIEPBBIX N YIEHOB.

N300pakeHne dYiIeHOB apu(METHUECKOW W TeOMETPUYECKON TMporpeccuii TOYKamMHu Ha
KOOPAMHATHOU MIOCKOCTH. JIMHENWHBIN 1 3KCOHEHIIMAIbHBIA poCT. CI0KHBIE MPOLEHTHI.
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IITAHUPYEMBIE NIPEJIMETHBIE PE3YJBTATHI OCBOEHUS PABOYEN ITPOTPAMMBI KYPCA
(1Mo rogiAM OBYUYEHUS)

OcBoenne y4eOHOro Kypca «AnreOpa» Ha ypoOBHE OCHOBHOTO 00MLIero oOpa3oBaHUs JIOJKHO

o0ecrieynBaTh JOCTIDKEHHE CIEAYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 kj1acce

Yuciaa 1 BbIYUCIEHHUS

BbinonHATh, coueras YCTHbIE M IUCbMEHHbIE MPUEMBI, apudmMeTrnyeckue AeUCTBUS C
paloOHaIbHBIMU YU CIIAMHU.

Haxonuth 3HaueHUs YUCIIOBBIX BBIPAKEHUM; MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYMCIICHUS! 3HAYEHUH JPOOHBIX BBIPAKEHUH, COIEpXkKalluX OObIKHOBEHHbIE M JIECATUYHBIE
poowu.

[lepexonuThk OT 0J1HOM (hOpMBI 3amKcH YKcen K Ipyroi (mpeodpa3oBbIBaTh JECATHUHYIO IpOOb
B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO
TpoOBb).

CpaBHUBATh U YHOPSAI0UMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh yncna.

BbINONHATE NPUKUIKY M OIEHKY pe3y/lbTaTa BBIYUCICHUH, OLEHKY 3HAYeHHH YHMCIIOBBIX
BBIPAXKEHUI.

BoInosHATh AeMCTBUS €O CTENEHSIMHU C HAaTypalbHBIMU MOKa3aTEISIMHU.

[IpuMeHsTh PU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJlbHbIX YHCET.

Pemarte mNpakTUKO-OPHMEHTHPOBAHHBIE 3ala4yM, CBS3aHHBIE C OTHOLICHUEM BEJIMYHH,
IIPONOPLUHAOHAIBHOCTBIO BEIMYMH, IPOLEHTAMH; HHTEPIPETUPOBATH PE3YJAbTaThl PEIICHUS
3aja4 ¢ yu€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBaTk ainreOpanyeckyr0 TEPMHHOJIOTHIO M CHMBOJIMKY, NPUMEHATh €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHnst OyKBEHHBIX BbIPaKEHUH ITPH 3aJaHHBIX 3HAYCHUSAX [1EPEMEHHBIX.
BeInonHATe npeoOpa3zoBaHUs LENOTO BBIPRKEHUS B MHOTOWIEH IPHUBEJEHHUEM I0J0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE yMHOXKEHUE OJHOWIEHA HA MHOTOYIEH U MHOTOWIEHA HAa MHOIOWIEH, IPUMEHSTh
(opMyIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3ioXeHUe MHOIOUWIEHOB Ha MHOXHTEIM C ITOMOIIbIO BBIHECEHUS 3a CKOOKHU
o0I1ero MHOXMTEJNs, TPYNIHUPOBKU CJIAaraeéMblX, MPUMEHEHUs (GOPMYN COKpaIEHHOIO
YMHOKEHUS.

[IpumMeHnsTh MpeoOpa3zoBaHMs MHOTOWIEHOB JJISl PEIEHHUS pa3iMyHBbIX 3aJad U3 MaTEeMaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIIbHON ITPAKTUKHU.

Hcnonb3oBaTh CBOMCTBAa CTeNeHEH € HAaTypalbHBIMM IOKa3aTeNlsiMU Ui MpeoOpa3oBaHus
BBIPAXKCHUM.

YpaBHeHHUS H HEpABEHCTBA

Pemare nuHElHBIE ypaBHEHHMS C OJHON IIEPEMEHHOM, NPUMEHSS MNpaBUa IEpPEX0Aa OT
HCXOJHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. IIpoBepsTh, SBisSIeTCS JIM YUCIO KOPHEM
ypaBHEHHS.

[TpumensTh rpaduyeckre METoAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

HO,I[6I/IpaTL HOPpUMCEPBI IIap YHUCCII, ABJIAIOIINUXCS PCIICHHUCM JIMHEHHOTO YpaBHCHUSA C JABYMH
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MEePEMEHHBIMH.

CtpouTh B KOOPAMHATHON TIOCKOCTH I'paUK JMHEHHOTO YpaBHEHUS C IBYMs MEPEMEHHBIMU;
MOJIB3YACH TPaUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHUSI.

Pemate cuctembl ABYX JMHEWHBIX YpaBHEHHMH C JBYMS IE€PEMEHHBIMH, B TOM YHCIE
rpaduuecKu.

CocTaBnsTh U pemaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 10 YCIOBHUIO
3aJauu, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4X MOJYYEHHBIA PE3yNbTaT.

Koopaunartel u rpadpuku. ®yHkuuun

N300pakaTh Ha KOOPJMHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM KOOPJIMHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbl; 3alIMChIBATh YMCIIOBbIE IPOMEKYTKH Ha alre0pandeckoMm si3bIKe.
Otmeudath B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM; CTPOUTH Ipauku
nuHeRHbIX QyHKImiA. Ctpouts rpaduk GyHkiwmn y = |x|.

OnuceiBaTh C MOMOIIBIO (PYHKIMHA HM3BECTHBIE 3aBUCHUMOCTH MEXJy BEJIWYMHAMH: CKOPOCTb,
BpeMsi, paccTOsSHUE; II€Ha, KOJUYECTBO, CTOMMOCTH; IPOU3BOJUTENBHOCTb, BpeEMs, OO0BEM
paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid crmoco® TpeACTaBICHWS MW aHalu3a WH(OpPMAIWMU; HW3BJICKaTh |
MHTEPIPETUPOBATH MHGOPMAIINIO U3 TpaUKOB pealbHbIX MPOIIECCOB U 3aBUCUMOCTEN.

8 ki1acce

YucJia 1 BLIYUCJICHUA

Hcnonb3oBaTh HavadbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHMCEN IS
CpPaBHEHHMsI, OKpPYIJCHHS M BBIYMCICHUI; H300pa)xaTbh [EHCTBUTENbHBIE 4YHUCJIAa TOYKaMU
HAKOOPJAMHATHOM MPSMOM.

[IpumeHsTh MOHATHE apU(PMETHYECKOTO KBAJAPATHOIO KOPHS; HAXOJAWUTH KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TPU HEOOXOIMMOCTH KalbKYJIATOP; BBINOJHATH NPeoOpa3oBaHUS BBIPAKECHUIH,
COJIeprKaluX KBaIpaTHbIE KOPHU, UCIOIb3ys CBOWCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBUIMX U MabIX YHCET C IOMOIIbIO AECATUYHBIX Opo0eil u creneHeit
yucna 10.

AsredOpanyeckue BbIpasKeHU s

[IpuMeHsATh TOHSATHE CTEICHM C IENBIM  IOKAa3aTelieM, BBINOJIHATh PEOOpa30OBaHHUs
BBIPXKCHUH, COJICPIKAIUX CTEIICHHU C LIEJIBIM ITOKA3aTeIIeM.

BBINOJIHATE TOX/IECTBEHHBIC TPEOOpa30BaHUs

palMOHABLHBIX ~ BBIPAXKCHHW HA OCHOBE TMPaBWI JICHCTBHI HAJ MHOTOWICHAMH U
anreOpanvdecKuMu JIpoOsMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensaTs npeoOpa3oBaHMs BBIPAKEHUN A pPEHICHHS pPa3MUYHBIX 33a]a4 W3 MaTeMaTHKH,
CMEXHBIX MPEJAMETOB, U3 peaTbHON MPAKTHKH.

YpaBHeHHUS H HEPABEHCTBA

Pemars J'II/IHCI\/'IHBIC, KBaApPATHBIC YPABHCHUSA U pAlUOHAJIIbHBIC YPABHCHUA, CBOAAIINUCCA K HUM,
CHUCTCMBI JIBYX ypaBHCHI/Iﬁ C ABYMs ICPCMCHHBIMH.

HpOBO,Z[I/ITL HpOCTCfII.HHC HUCCICI0BaHUA ypaBHCHI/Iﬁ n CHUCTEM ypaBHeHHﬁ, B TOM YHUCJIIE C
NPUMCHCHUCM rpa(bﬂqecm/lx HpCI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIM YpPAaBHCHHC WA
cucreMma ypaBHCHI/II\/'I peuicHus, €Cjin UMECT, TO CKOJIBKO, 1 Hp)

[lepexoauTs OT clioBecHOH (popMyIHPOBKH 33auM K €€ anreOpandeckoil MOAETH ¢ OMOIIBIO
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COCTaBJICHUSl YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHMH, HMHTEPIPETHUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ MOJYy4EHHbIN Pe3yibTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUs, OLICHKHU; pellaTh JIMHEWHBIE
HEpaBEHCTBA C OJHOW TEPEMEHHON M WX CHCTEMBI; JaBaTh TpapUUECKyl0 HWILTIOCTPAIHIO
MHO>KECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lornMaTh W HCMOJB30BaTh (YHKIMOHAIBHBIE MOHSTUS M S3bIK (TEPMHUHBI, CHMBOJIUYECKUE
0003HaueHMsI); OMNpeneNATh 3Ha4eHWe (QYHKIUU TI0 3HAYCHUIO apryMEHTa; OIpEaesiTh
CBO¥CTBA QYHKINH 110 €€ TpaduKy.

o _k 2 =3 = Vxy = |x|;
Crpoutb rpaduku 3JeMEHTAPHBIX PYHKIUN BHIAY = ot y =x% Yy =X° Yy =+vxy = |x|; onuceiBaTh

CBOICTBA YMCIIOBOM QyHKIIMU 110 €€ rpaduKy.

9 kaacc

Yucaa 1 BbIYUCIEHHUS

CpaBHUBaTh U YIOPSAI0UYMBATH PAllMOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BoinonHaTe apudmeTHueckue NEHCTBUS C palMOHAJIbHBIMU YHUCJIAMH, COYETass YCTHbIE U
IMACbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIYUCIEHUS C HPPAMOHAIBHBIMH YU CIIaAMHU.

HaxonnTe 3HaueHMs] CTENEHEW C IENbIMU IMOKa3aTeasMH W KOPHEH; BBIYMCIATH 3HAYCHUS
YHUCIJIOBBIX BBIPAKECHUM.

OKpyrisiTe EHCTBUTENBHBIE YMCIA, BBINOIHATh NPUKUIKY PE3YJIbTATa BBIYHUCICHUMN, OLICHKY
YHCIJIOBBIX BBIPAKCHHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemath nuHeiiHble W KBaapaTHbIE YpaBHEHHUS, YPAaBHEHHUS, CBOJSIIMECS K HUM, MpOCTeHIIne
IPOOHO-pallMOHAIBHBIE YPAaBHEHHUS.

Pemath cucTteMbl NBYX JHMHEWHBIX YpaBHEHHUH C JABYMS MEPEMEHHBIMH U CHUCTEMBI IBYX
ypaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE SBJISAETCS JIMHEUHBIM.

PemaTh TekcTOBBIE 3a/lauM alredpandeckuM CrocoOOM € MOMOIIbIO COCTAaBJICHUS ypaBHEHHS
WM CUCTEMBI IBYX YpaBHEHUH C IBYMs IEpEMEHHBIMH.

[IpoBoauTh mpocTeiilline UCCIeOBAHUS YPAaBHEHMH M CHUCTEM ypaBHEHUH, B TOM YHCIE C
MpUMEHEHHEeM TIpaduyecKux IMpeacTaBleHull (ycTaHaBIUBaTh, MUMEET JIM YpaBHEHHUE WIIU
CUCTEeMa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemats nuHeiiHbIe HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; N300pa)xkaTh pPellleHuE HEPaBEHCTB
Ha YHMCIIOBOW MPSIMOM, 3aMTUCHIBATh PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONINE KBaJIpaTHOE
HEPaBEHCTBO; M300paKkaTh pelIeHrne CUCTEMbl HEPABEHCTB HA YHCIOBOM MPSMOI, 3alHUChIBATh
pelieHue ¢ NTOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a4a4.

DyHKUUH

Pacno3nasath cpyHKuI/H/I M3y4YeHHBIX BUIOB. lloKa3piBaTh CXEMaTUYECKU pACIIOJIOKEHHE HA
. _ _ k
KOOPJAMHATHOM IJIOCKOCTH rpa(I)I/IKOBq)yHKuHﬁ Buga: ¥ = kx, y = kx+ b, y= p y= ax’ +bx + C,

y= x°, y=+/x, y=|x|.B 3aBucuMocTu oT 3HaueHMii K0I()PHUIMEHTOB; ONMMCHIBATL CBOICTBA
GbyHKIMH.

Crpouts u u300paxkaTh CXeMaTHYECKU TIpadUKU KBaJpaTHUHbIX (YHKLUI, ONUCHIBATH
CBOMCTBA KBAIPATUUHBIX (DYHKIHH MO UX rpaduKaM.
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e Pacrno3HaBaTh KBaJpaTU4YHYIO (DYHKIUIO 1O (GOpMyIe, MPUBOIUTH MPUMEPHI KBAaIPAaTHUHBIX
(GyHKUIMH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.

ApH(l)MeTI/I‘leCKaH H reoMeTpuideCKras nmporpeccuu

e Pacrno3HaBaTh apu(PMETHUYECKYI0 W TEOMETPUYECKYIO IPOTPECCHH IpPU Pas3HBIX crocobax
3aJaHus.

e BHINOJMHAT, BBIYUCICHHUS C HWCIOJIb30BaHWEM (QOpMyn N-ro wieHa apu(pMETHYECKOH u
F€OMETPUYECKON IPOTrPECCUi, CyMMBI IIEPBBIX N WICHOB.

e M300pakaTh WICHHI MOCIEIOBATEILHOCTH TOUYKAMH Ha KOOPANHATHOH IJIOCKOCTH.

e Pemate 3amaun, CBSI3aHHBIE C YMCIIOBBIMH IOCJIEJOBATEIBHOCTAMHU, B TOM 4YMCIIE 3a/aud W3
peasIbHOM >KHU3HU (C UCIOJIb30BAaHUEM KAJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (HO IrogAmM OBY‘IEHI/IH)

7 kaacc (ne menee 102 1)

Haszpanue
pa3nenaa
OcHoBHOE coiep:kaHHe OcHoBHBIE BUABI 1eSITEIBHOCTH 00y4aromuxcst
(TeMbl) (4mcI0
4acoB)
Yucaa u | Ilonstue paunoHanbpHOro | CucreMaTu3upoBaTh M 00oramarb 3HaHus 00
BbIYUCJIEHHSL. YuCIa. Apudmernueckre | 0OBIKHOBEHHBIX M ICCATUYHBIX IPOOSX.
PanmoHanbHble | IEHCTBUS ¢ paluoHaidbHbIMU | CpaBHUBATH U YHOpPSA04YUBATH apoou,
ymucaa YHUCIIaMU. CpaBHenue, | mpeoOpa3oBbIBass NpU HEOOXOAUMOCTU JAECSTHYHBIE
(25 ) YIOPSITOUNBAHIE IpoOW B OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B
palMOHATBHBIX YHCEIL. JEeCATUYHBIE, B  YacTHOCTH B  OECKOHEYHYIO
CrenmeHb ¢ HaTypaJbHBIM | JIECSITUYHYIO JPOOB.
MOKa3aTeeM. IIpuMeHsaTH pa3sHoOOpa3Hble CMOCOOBI U MPUEMBI
Pemenrie 0CHOBHBIX 3a/1a4 Ha | BHIYMCJAECHHSI 3HAYeHUH JAPOOHBIX BBIPAMKEHHMIT,
npobu, TIPOIIEHTHI U3 | cojepKaluX OOBIKHOBEHHBIC M JICCATHYHBIE JIPOOU:
peanbHOM MPaKTUKH. 3aMEHSTh IPH HEOOXOJUMOCTH JECATHYHYIO JApOOb
IIpusnaku JICITUMOCTH, | OOBIKHOBEHHOW ¥ OOBIKHOBEHHYIO  JICCSTHYHOM,
pa3ioxeHHs Ha MHOXKHTEIH | IPUBOIUTH BBIpaXKeHUe K (opme, Hauboee yao0HoH
HATYpaJbHBIX YHCEL. JUIE  BBIYMCICHHWH, MpeoOpa3oBbIBaTH  JIPOOHBIE
PeanbubIe 3aBUCHUMOCTHU. | BBIpQKEHMsSI HA YMHOXXEHHE M JICJICHUE JCCATHYHBIX
IIpsimas U oOpatHasi | npobei K JeHCTBUAM C IENBIMU YHCIaMH.
MIPOMTOPITHOHATBHOCTH. MpuBoanTh 4YmMcIOBbIE M OyKBEHHBbIE MNPUMEPHI
CTEIIEHU C HaTypaJlbHBIM II0Ka3aTeleM, OOBICHS
3HAYEeHUS! OCHOBAHHUS CTEIEHU U IIOKA3aTels CTENEHHU,
HAXOIUTh 3HAYEHHS CTereHel Buma a"(a — mmoboe
palroHaIbHOE YUCIIO, N — HATypaJIbHOE YUCIIO).
IHonumars cMbicn  3amucu  OOJBIIMX YHCET C
MTOMOIITBIO JECSITUIHBIX Ipo0ei u creneHel gncna 10,
NPUMEHATDb UX B PEAJIbHBIX CUTYalUAX.
IIpuMeHsITH NPU3HAKU AETHMOCTH, PAa3IOKEHHS Ha
MHOKUTEIN HAaTypaJbHBIX YHCE.
Pemiath 3agaum Ha 4acTH, IPOLIEHTHI, IPOINOPLIHUHU, HA
HaxOXIeHWEe ApoOm (TpoIeHTa) OT BEIWYHHBI H
BeMMYUHBI 1O e fapoOm  (IpomeHTy), Apodu
(TIporteHTa), KOTOPBIi COCTaBIIIET OIHA BEJWIMHA OT
npyroid. IlpuBoamTh, pa3dupatb, OLEHUBATH
pasNuYHble PEIICHUS, 3alKUCH PEIIEHUH TEKCTOBBIX
3a1ad.
Pacno3HaBare M 00bSCHATHL, oONHpasicb Ha
OIpeNeNeH s, MPSIMO MPONOPLUUOHANBHBIE U 00pPaTHO
IPONOPLOHAIEHBIE 3aBHCHUMOCTHU MEKIY
BEJIMYUHAMY; NPUBOIUTH npuMepsbl 3THX
3aBHCUMOCTEH W3 PEAIbHOI0 MHpa, W3 JAPYTUX
y4eOHBIX MPEIMETOB.
Pemiath NpakTUKO-OPHEHTHPOBAHHBIE 3a/Ja4yd  Ha
IpoOW,  TPOIEHTH, TPsIMyld W OOpaTHYIO
IPONOPLHOHAIEHOCTH, TIPOIIOPLIHH.
Aaredpanveck | bykBeHHbIE BeIpakeHHs. | OBiageTy  anreOpanyecKod  TEPMUHONOTHEH U
ue Boipaxkenusi | Ilepemennpie.  JlomycTHMbIE | CHMBOJIMKOH, NMPUMEHATH €€ B IpoLEcce OCBOCHUS
(27 v) 3HAYCHUS MepeMeHHbIX. | Y4eOHOro MaTepuana.
DopMmyIbL. Haxoauts 3HaueHWss OYKBEHHBIX BBIPAKEHUH MPH
[IpeoOpa3oBanre OyKBEHHBIX | 3aJaHHBIX 3HAUYEHHAX OYKB; BBIIOJHATH BBIYMCICHUS
BBIpAKEHHIH, packpeitue | 1o ¢popmynam.
CKOOOK u npuBenceHue | BeImoaHATH mpeoOpa3oBaHMs LIEIOTO BHIPAKEHHUS B
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HO00HBIX ClIaraeMbIX.
CBolicTBa CTEIEHU c
HaTypaJbHBIM ITOKa3aTCIIEM.

MHorousieHsl. Crnoxenue,
BBIYMTAHUE, YMHO)KEHHE
MHOTO4YJIEHOB. Dopmybl
COKpPAILIEHHOTO  YMHO)KECHUSL.

PazioxxeHne MHOro4jicHOB Ha
MHOXHUTCIIN.

MHOTOYICH TPHUBEACHHEM TOMOOHBIX CJaraeMblX,
PacKpBITHEM CKOOOK.

BbINOIHATH YMHOXXCHUE OJHOYJICHA HA MHOTOWICH U
MHOTOYJICHAa Ha MHOTOWICH, MPHMEHSTH (HOpMyIIbI
KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcymecTBJISITh  Pa3jIOKEHWE  MHOTOWICHOB  Ha
MHOKUTETM TYTEM BBIHECEHHS 32 CKOOKHM OOIIEro
MHOXUTENS, TMPUMEHEHUS  (OPMYJIBI  Pa3HOCTH
KBaJIpaToB, GopMyJ COKPAIIEHHOTO YMHOXCHHUSL.
IMpumeHsiTb TpeoOpa3oBaHWE MHOTOWICHOB IS
PEIICHUA Pa3/IMYHBIX 3a/la4 U3 MAaTCMAaTUKH, CMCKHBIX
NPEIMETOB, U3 PEAIbHON MPAKTHUKH.

3HAKOMHTBCS ¢ UCTOPHE Pa3BUTUS MATEMATHKH.

YpaBHenus
U HepaBeHCTBa
(20 v)

YpaBHeHuUE, IpaBuiIa
npeoOpa3oBaHusl  ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHU.

JIunelinoe ypaBHEHHUE C OAHOU

IIEPEMEHHOM, peuieHue
JIMHENHBIX YPaBHEHMH.
Pemenune 3amay ¢ IOMOIIBIO
ypaBHEHUH.

JIuHeliHoe ypaBHEHUE C JBYMSI
[epEMEHHBIMU M €ro rpaduk.

Pemiarb MHETHOE ypaBHEHHUE C OJHOW MEPEMEHHOM,
NMpUMEHsIA TpPaBWJIa Iepexoda OT HCXOJHOIO
ypaBHEHUS K PaBHOCHIILHOMY €My 0o0Jiee MPOCTOro
Buga. IlpoBepsiThb, ABISETCS M KOHKPETHOE YHCIIO
KOpHEM YpaBHEHMUSL.

Ioa0upars mnpuMepbl TMap YHCEN, SBISIONUXCS
pellieHHeM  JIMHEMHOrO  ypaBHEHUS C  JIBYMs
nepeMeHHbIMA. CTPOUTh B KOOPIMHATHOHN TJIOCKOCTH
rpaduk JIMHEHHOTO YpaBHEHUS C JIBYMsI
MEPEMEHHBIMA;, TIOIB3YICh TPauKOM, NPUBOIUTH

Cucrema JByX JHMHEHHBIX | MPUMeEPBI pElICHUS YpaBHEHNUA.
YpaBHEHUI c nByms | HaxoauTh pelieHue CUCTEMBl JIBYX JIMHEWHBIX
IIEPEMEHHBIMU. Pemenue | ypaBHeHHH ¢ JBYyMsI IEPEMEHHBIMMU.
cucreM ypaBHeHHH criocoOoM | CocTaBjisiTh M peliaTh ypaBHEHUE WIH CUCTEMY
[IOJCTAHOBKM M  CIIOCOOOM | ypaBHEHHII II0 YCIIOBHIO 3aJjaud, HHTEPIPETUPOBATh B
CJIOXKEHHU. COOTBETCTBUM C KOHTEKCTOM 3aJaud IIOJy4EHHBIH
pe3yJibTar.
Koopaunatel u | Koopaunara TOYKH Ha | M300paxkaTh Ha KOOPAMHATHOM TIPSIMOM TOYKH,
rpaguku. IIPSIMOH. UYncnoBble | COOTBETCTBYIOIIME 3aJaHHbIM KOOpAMHATaM, JIy4H,
OyHKIuH IIPOMEXYTKH. PaccrosHue | oTpe3ku,  WHTepBalbl;  3alMChlBaTh  MX  Ha
(24 ) MEXKIy  OBYMS  TOYKaMH | ajareOpandecKoM S3bIKeE.
KOOPAWUHATHON MPAMOM. OTMeuarb B KOOPAMHATHOM IJIOCKOCTM TOYKH IO
[IpsimoyroneHas cucTeMa | 3aJaHHBIM  KOOpAMHATaM;  CTPOMTh  Ipa(uKH
KOOpDIMHAT HAa IUIOCKOCTH. | HECJIOXHBIX 3aBHCHMOCTEH, 3aJaHHBIX (opMylaMH, B
IIpumepst rpaduKOB, | TOM YUCIE C TIOMOIILIO MUGPOBHIX JTaOOpaTOPHii.
3aJJaHHbIX ¢dopmynamu. | [IpumeHsTD, U3y4yarthb NpeuMylIecTBa,
Urenue rpadukoB peadbHBIX | HHTEPHPETHPOBATH rpaduaeckuit croco0
3aBUCUMOCTEH. MIpeICTaBIICHUS M aHAJ3a Pa3HOOOPa3HOM KU3HEHHON
[lonstne ¢yakuun. ['paduk | nHbDOpMAIIH.
(hyHKITIH. CpoiictBa | OcBauBaTh  moHATHE  (DYHKIMH,  OBIIAJEBAThH
(hyHKIHII. Jluneiinas | GyHKIMOHATEHOW TEPMUHOIOTHEN.
byHKIHS. IToctpoenue | Pacno3HaBarh JsmHelHyo ¢(yHkimio Yy = kx+ b,

rpaduka TuHEHHONW (YHKITHH.
I'paduk Gpyukiwpn y = [x].

ONUCHIBATH €€ CBONCTBA B 3aBUCHMOCTH OT 3HAYCHUU
ko3¢ unmentoB K u b,

Crpouth rpadpuxm nvHeiHONH QyHKUNH, QyHKINN

y = [x|.

Hcnoab3oBaTh HH(ppoBbIe pecypesbl Il HOCTPOCHUS
rpadukoB (GyHKUUN U U3yIEHUSI UX CBOKCTB.
IIpuBoauTh npuUMeEpbl JUHEHHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLIECCaX M SBICHUSIX.
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IloBTOpPEHHE U
00o01menne
(6 1)

IToBTOpEHME OCHOBHBIX
MOHATUI W METOIOB Kypca 7
Kj1acca, 0000IeHre 3HAaHH.

Croco0bI
npeoOpa3oBaHMiA

BbiOupats, mnNpHMEHATH ONEHUBATH
CPaBHEHHS YHUCEN, BBIYHUCIECHUH,
BBIPAKECHUU, PEILICHUS YPABHEHUIA.
OcylmecTBJIATH  CAMOKOHTPOJIb  BBINOJHSAEMBIX
JeCTBUI M CaMONPOBEPKY pe3ynbTaTa BBIUMCICHUH,
npeoOpazoBaHUi, OCTPOCHU.

Pemrate 3amaum u3 peanbHOM KU3HM, NPHMEHSITh
MaTeMaTH4yecKMe 3HAHUS JUIs peIleHUs 3ajJad u3
JIPYTUX MPEIMETOB.

Pemate  TekcTOBBIE  3agauM,
BBIOUPATH CIIOCOOBI PELICHUS 3a1a4H.

CpaBHUBAaTh,

8 kaacc (102 1)

Ha3zBanue
pa3nena
(TeMbI) Kypca
(umciI0 YacoB)

OcHoBHOE coaepkaHue

OcHoBHbBIE BHU/BI NeATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

Yucaa u | KBagparaeiii  kopeHs  u3 | POpMyJaUpOBaTh onpeneleHHe KBAaJIPATHOTO KOPHS
BBIYH CJICHHSI. qHcha. [onsTue 00 | u3 yncna, apuMETHIECKOTr0 KBaJPaTHOTO KOPHSI.
KpangparHbie HppalOHATHPHOM yucine. | IIpuMeHAITh oOIepanyio W3BJIEUEHUS KBAJpaT-HOTO
KOPHH HecstuuHble  TPUONVKEHMs | KOpHS M3 4YHCIA, HCHOJB3YS TpU HEOOXOAUMOCTH
(15 9) HppaLMOHAIbHBIX YUCEIl. | KAJBKYJIATOP.
JleicTBUTENbHBIC gucia. | OueHMBaTh KBaJpaTHBIE KOPHH IEIBIMH YHCIAMHU U
CpaBHEHHE JEHCTBUTEIBHBIX | JECSITHYHBIMHU JPOOSIMH.
YHUCEIL. Apubmerndeckuii | CpaBHMBaTh W YNOPAJ0YMBATH pPaIlMOHAIBHBIC H
KBaJPaTHBIN KOPEHb. WppaIMOHANBHBIE YHCIA, 3allMCaHHBIE C TIOMOIIBIO
VpaBHeHHe BHAAa X° = a. | KBaJpaTHBIX KOPHEHL.
CaoiictBa  apudmerndeckux | MccenoBaTh ypaBHEHHE X° = @, HAXOIUTh TOYHBIE U
KBaJIpaTHBIX KOpHel. | mpubnmxéHHbIe KopHHU npu a > 0.
IIpeoOpazoBanne  umcnoBeix | MccaenoBaTh  CBOMCTBA  KBAJpPAaTHBIX  KOPHEH,
BBIPKEHH, COJepKAIIMX | MPOBOAS YNCIOBBIE IKCIIEPUMEHTHI C HCIIOb30BAaHNUEM
KBaJpaTHBIC KOPHH. KaIIbKyJIsITOpa (KOMITBIOTEPA).
Joka3biBaTh CBOMCTBA apu(HMETHIECKUX
KBaJIpaTHbIX  KOpHEHW,;  MPUMEHATh WX I
peoOpa3oBaHusT BEIPAKEHUHN.
BbINoJHATH npeodpa3oBaHusA BBIpAXKEHUH,
CONlepXKallX  KBaJApaTHble  KOpHU.  BeIpaxarts
MepeMeHHble W3 TEeOMETPUYECKHX U (HHU3WUECKHX
thopmym.
Boruncasite 3Ha4YeHUs BBIPAXKEHUM, COAEpKaIIUX
KBaJIpaTHbIE KOPHH, HCIIONB3YS MPH HEOOXOTUMOCTH
KaIIbKYJIISATOP.
Hcnoap3oBaTh B X0/Ie PEIICHUS 3a/1a4 dJIEMEHTapHEIE
MIpPEJCTaBICHUS, CBS3aHHbIE C TPUOIMKEHHBIMA
3HAYEHUSMH BEJIMYMH.
3HAKOMHUTHCS ¢ UCTOPHEH Pa3BUTHA MAaTEMaTHKH.
Yucna u | Crenenn c uensiM | GopMyTHPOBATH ONpeneleHHe CTENEeHH C IIeIbIM
BbIYH CJIEHHS. mokazareneM.  CraHmapTHas | IOKa3aTeleM.
Crenensn ¢ | 3amch  uymchma.  Pasmepwr | IlpemcTaBisiTe 3amuch OONBIINX M MAalIbIX YHCEN B
HeJIbIM 00BEKTOB OKPY’KaoIIEero | cranmaptHoM Buje. CpaBHMBATH YHCIIa U BETUYHUHEL,
noKasareJyem mupa (0T  3JIEMEHTapHBIX | 3alHMCaHHBIC C HCIIONb30BaHUEM crereHu 10.
(7 9) yacTul, 10  kKocMuueckux | Menmogb30BaTh 3amMch 4YMcel B CTAaHJAPTHOM BHUJC
00BEKTOB), JUIATENLHOCTD | JUISL BBIPAXKEHHSI Pa3MEPOB OOBEKTOB, JUITMTEIBHOCTU

IIPOLIECCOB B OKPYKAIOLIEM
mupe. CBoiicTBa cCTeneHu ¢
LIEJIBIM [T0Ka3aTeleM

IIPOLIECCOB B OKPYKAIOLIEM MHPE.
@®opMyJIHPOBATh, 3aNIUCHIBATL B CHMBOJHYECKOH
(¢opme u wmiIIOCTPHPOBATH NMpPHMepPaMM CBOWCTBa
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CTEIEHH C LIEeJIbIM ITOKa3aTeneM.

IpuMeHATH CBOICTBA CTENEHH ISl TpeoOpa3oBaHuUs
BBIP@XEHUH, COAepXKalluX CTENEeHH C  IEIbIM
nokazaTteneM. BBIMOTHATE JeHCTBHA C YHCIIAMH,
3alMCaHHBIMA B CTaHJApTHOM BHUAE (YMHOXEHHE,
JIeTIeHNE, BO3BE/ICHNE B CTEIICHD).

Aareopaunyec- | Kagpatnbrii TpéxuieH. | Pacno3naBarh KBa/IpaTHBIH TpEXUJIEH,
KHe Paznoxenue KBa/IpaTHOT'O | YCTaHaBJIMBATh BO3MOXHOCTH €ro pas3lIoKeHHs Ha
BBbIpa:KEHH . TpEXUsIeHa Ha MHOKUTENH. MHOYHUTEIH.
KBanpatHsiii PackyianpiBaTh Ha  MHOXKHTENW  KBaJpaTHBIN
TpEéXUJIeH TPEXUIEH C HEOTPULIATENbHBIM TUCKPUMHUHAHTOM.
(59)
Aareopauyec- | AnreOpamueckas IpoOb. | 3anuchIBaTH anrebpanyeckue BBIPa)KCHHSL.
KHe Jomyctumeie 3Hauenus | Haxomurth
BBIpa:KEHH . MEPEMEHHBIX, BXOSIIMX B | 00JIACTh ONpENENEeHUs] PAIMOHAIBHOTO BBIPAXKEHMUS.
Adredpauyeck | anreOpanyeckue BBIPAKEHUS. | BBIMOJIHATHL YHCIIOBBIE MOJICTAHOBKH U BBIYHCISITH
ast Apodb OcHoBHOE CBOWCTBO | 3HaueHWe JpoOW, B TOM HYHUCIE C TIOMOIIBIO
(15 ) ajreOpanvecKom Ipodu. | KajmpKyisTopa. @OpMyaHpoOBaTHL OCHOBHOE CBOHCTBO
CokpaiieHue apooeii. ajreOpauveckoi JapoOM ¥ TPUMEHATh €ro Jyis
Crnoxenwue, BBIUMTAHUE, | TIpeobpa3zoBaHus apoleii. BHIMOJHATHL AeiicTBUA C
YMHOXEHUE u JieNieHne | anreOpandyecKuMH JIPOOSIMH. IIpumensTe
anredpamIecKux npoOeii. | mpeoOpa3oBaHMs BBIPAXKSHHUH Ui PEIICHHUS 3ajad.
[IpeobpaszoBanuie BhipakeHUH, | Boipaxars mepemeHHble M3 QopMyn ((PU3UUECKHX,
COJIepKalIUX alredpandeckue | TeOMETPHUECKUX, OITHCHIBAIOIINX OBITOBBIE
Ipo0wu. CUTYaIUN).
YpaBHenust KBanparnoe ypaBHeHue. | PacnosHaBarhb KBaJpaTHbIE ypaBHEHUS.
U Henonnoe KBajpaTHOE | 3anmuchIiBaTh  (OpMyJdy  KOpHEH  KBaApaTHOTO
HepaBeHCTBA. ypaBHeHue. dopMysia KOpHEH | ypaBHEHHUS; pellaTh KBAaApaTHble YPABHEHMSA —
KBagpatHbie KBaJpaTHOTO YpaBHEHHUS. | IOJHbBIC U HEIIOJIHBIE.
yYpaBHeHUsl Teopema Buera. IIpoBoauTH npocreiimmue HccleJ0BaHUS
(15 ) Pemenue YpaBHEHUH, | KBaJApaTHBIX YPABHEHUN.
CBOISIIMXCS K KBaApaTHbIM. | PemiaTh ypaBHeHMs, CBOASIIMECS K KBaJpPaTHBIM, C
IIpocreiinue IPOOHO- | TIOMOIIBIO TIPE0OPa30BAHMI M 3aMEHOM TTepPEeMEHHOM.
pannoHaIbHbIE YPaBHEHHUS. Hab6uronate ¥ aHAJIM3UPOBATHh CBA3b  MEXKAY
Pemienne TekcToBBIX 3amad C | KOpHSIMH M Kodh(UIMEHTaMH  KBaIpaTHOTO
IIOMOILBIO KBaJPaTHBIX | YPaBHEHHMS.
YpaBHEHUII. ®opmyaupoBaTh TeopeMmy Buera, a Takke oOpaTHYIO
TEOpEMY, IPUMEHATh 3TH TEOPEMbl AJsl PEIICHUS
3a1ad.
Pemiate  TekcToBble 3aJa4yM  anreOpanvueCcCKUM
Croco0OM: TIEPEXOUTh OT CIOBECHON (POPMYITHPOBKH
yCIOBUSL 3aJaud K ainreOpandyeckodl MOAenn MyTEM
COCTAaBJICHHUS YPaBHEHMS; peEIIaThb COCTABJICHHOE
ypaBHEHUE; HHTEPIPETUPOBATH PE3YIbTAT.
3HAKOMMTBCS ¢ MCTOPHel Pa3BUTHUS anreOpsl.
YpaBHeHnust JIunelinoe ypaBHeHue ¢ 1BymMs | Pacro3HaBaTh JIMHEHHBIE YpaBHEHHMs C JBYMs
| [EpEMEHHBIMH, €ro rpauK, | MepEeMEHHBIMU.
HepaBeHCTBA. MIPUMEpPBI pemenust | Ctpouts rpaduKd JIMHEHHBIX YpaBHEHHH, B TOM
Cucrembl ypaBHEHUH B LENBIX YUCIIaX. quCIe
YPaBHEHUH Pemenne CHCTEM IBYX | MCIOJIB3YSl HM(POBbIE pecypcehl.
(13 v) JUHEWHBIX  ypaBHeHMM ¢ | Paziimuyarh napajulenbHble W IEpECEKaroMecs
OBYMS MIEPEMEHHBIMU. | MPSIMbIE IO UX YPAaBHEHHSIM.
IIpumepsl pemenuss cucteMm | Pemars cucteMbl JBYX JMHEHHBIX YpaBHEHHH C
HEMMHEHHBIX  ypaBHEHUH C | ABYMS IIEPEMEHHBIMH OACTAHOBKOM U CIIOKEHUEM.

JByMs [IEpEMEHHBIMH.
I'paduueckas wuHTEpHIpETaLUS
ypaBHEHUS c JIBYMS

Pemiatre npocreiiiine CUCTEMBI, B KOTOPBIX OJHO U3
YpaBHEHUI HE SBISETCS JIMHEHHBIM.

IIpuBoauTh rpagu4ecKyo HHTEPIPETALHIO
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CUCTEM
JIBYMS

IIEPEMEHHBIMH U
ypaBHEHUI c
IIEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a7ad C
IIOMOILBIO CHCTEM YPaBHEHUM.

pElIEeHNs YpaBHEHHUS C ABYMS IEPEMEHHBIMU U CUCTEM
YpPaBHEHUH C ABYMS ITEPEMEHHBIMH.
Pemiatr  TekcTOBBLIE  3ajadM
CITOCOOOM.

anreOpanvecKum

YpaBHenust YucnoBble HepaBeHCTBA U UX | MOPMYJIHPOBATH CBOWMCTBA YHCIOBBIX HEPABEHCTB,
U CBOICTBA. WJUIFOCTPUPOBAaTh KX HA KOOPJAMHATHOM IIPSIMOM,
HepaBeHCTBA. Hepasencrso c OZIHOH | AOKA3bIBATH AJTeOpauECKH.
HepagencrBa IIEPEMEHHOM. JIuneiinpie | IIpUMEHSITE CBOMCTBA HEPABEHCTB B XOJE€ PELICHUS
(12 u) HEPaBEHCTBA c OIlHOW | 3ajau.
IIEPEMEHHOM M HX peuleHue. | Pemarb,  nUHEWHBIE  HEpAaBeHCTBA € OJHOHU
Cucrembl JUHEWHBIX | TIEPEMEHHOM, M300paXkaTh PEIICHUE HEPaBEHCTBA Ha
HEPaBEHCTB c OJTHOM | YMCIIOBOU MPSMOM.
IIEPEMEHHOM U UX PELICHHUE. Pemrars CHUCTEMBI JIMHENHBIX HEPaBCHCTB,
Uzobpaxenne pelieHusi | u300pakatb pEIIeHWe CHCTEMBl HEPaBEHCTB Ha
JIMHEHHOI0 HEPABEHCTBA U MX | YUCIIOBOM IIPSIMOM.
CUCTEM Ha YHCIIOBOH IIPSIMOM.
DOyHKIUH. Houste ¢ynkuuu. O6macts | Mcnmoab3oBaTte  QYHKIMOHATBHYIO TEPMHHOJIOTHIO
OcHoBHBIE ONPENEIICHN W MHOXECTBO | U
MOHSATHS 3HaueHni pyHKIuu. CocoOsl | CHMBOJIMKY.
(549) 3amaHus QyHKINHN. Boruncaare  3HavueHuss  QYHKOWA,  3aJaHHBIX
I'padux ¢ynkmum. CpolictBa | hopmynamMu (Mpy  HEOOXOJUMOCTH  HCIOIB30BAThH
(GyHKINYU, HX 0TOOpaKEHHE HA | KAIBKYISTOP); COCTABJATHL TaGJMIbl 3HAYeHUId
rpaduxke. (byHKINN.
CTpouTh 1o ToOUKaM rpapukn QyHKITHHA.
OnucbiBaTh CBOWCTBAa (QYHKIMM Ha OCHOBE €€
rpadu9IecKoro npeacTaBICHUs.
Hcnoan3oBarh  (GYHKIMOHAIBHYIO TEPMMHOJIOIHIO
U CHMBOJIMKY.
HcenenoBarh mpuMepsl TpaduKoOB, OTPAXKAIOMINX
peanmpHBle  Tpoueccsl W sBicHusA.  IIpuBoauMTH
NMpUMepbl TPOLIECCOB W SABICHWM C 3aJaHHBIMU
CBOWCTBaMH.
Hcnonp3oBaTh KOMNBIOTEPHbIE NPOIPAMMBI  UIA
MOCTpOeHUsT TpapuKoB (YHKIMHA H HW3YYIEHUS WX
CBOWCTB.
DyHKIHUH. YUrenue 51 noctpoerre | Haxoquth ¢ moMoubio rpadpuka QpyHKINN 3HAaUEHHE
YucioBble rpadukoB (yHKIMA. | OMHOW W3 paccMaTPUBAEMBIX BEIMYWH IO 3HAYEHHUIO
¢ynkuun (9 u) | ITpumepsr rpaduKoB | APYTOM.
(hyHKIHH, oTpaxaroux | B HecloXHBIX ciy4asx BbIpaxkaTb ¢GopMyJioi
peasbHBIE TPOLECCHI. 3aBHCHMOCTB MEXIY BEINYNHAMU.
OyHKIUH, OnuceIBaTh XapakTep U3MEHEHHS ONHON BEINYNHBI B
OIMCHIBAIOIME TpAMyK)  p| 33BHCHMOCTH OT H3MEHEHUS APYIOH.
PacnoznaBarb  BUABI = HW3y4aeMbIX  (DYHKITHIA.
obparHyro ITokaspiBaTh  cXeMaTH4YeCKHM  IONIOKEHHE  Ha
[IPOIIOPIIMOHATIBHBIC KOOPJMHATHOM TIOCKOCTH rpadukoB QpyHKIMIA BUAA: Y

3aBHUCHUMOCTH,

pelIeHme
CHCTEM ypaBHEHHIA.

uxX TpaduKH.
['unepOona. I'paduk pyHkIUN
y = X% ®ynkmun y = X2,y = x3
Y =+x , y = |x|. Tpapuueckoe
YPaBHEHMI 51

=x,y=x,y=vx,y=xl.

Hcnosb3oBars dyHkuuoHANIBHO-TPaduIecKHue
NpeACTABJEHUs Ul PeIIeHHs M HUCCIeJOBAHUS
YpaBHEHUH U CUCTEM YpaBHEHUH.

IlpumenaTs uugpoBbie pecypchbl IS HNOCTPOCHUS
rpadukoB QYHKITHI.
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IToBTOpEHME M
00001 eHne
(6 1)

[ToBTOpeHue OCHOBHEIX
MOHATUI U METOJ0B KypCcOB 7
u 8 KiraccoB, 0000mEHNE
3HAHUM.

BbiOupats, mNpUMEHSATh, OLEHUBATH CHOCOOBI
CpaBHEHMS 4YHCEN, BBIUMCICHHH, TNpeodpa3oBaHUi
BBIPAKECHUU, PEILICHUS YPABHEHUIA.

OcylmecTBJIATH  CAMOKOHTPOJIb  BBINOJHSAEMBIX
JeCTBUI M CaMONPOBEPKY pe3ynbTaTa BBIUMCICHUH,
npeoOpa3oBaHuil, IOCTPOEHHUI.

Pemrate 3aga4um U3 peajbHON KM3HM, IPHUMEHSTH
MaTeMaTU4YeCKHe 3HaHMUA IS pelleHdusd 3a1ad U3
JIPYTUX MPEIMETOB.

Pemath TekcToBBIE 3a1a4H, CPABHUBATH, BHIOMPATH
CIoco0bI peleHns 3a1a4Hu.

9 kaacc (102 4)

Ha3zBanue
pa3nena

(TeMbI) Kypca
(umciI0 YacoB)

OcHoBHOE coaepkaHue

OcHoBHbBIE BHU/BI NeATCIBHOCTH oﬁyqamumxcﬂ

Yucaa H
BbIYHCJICHHS.
JlelicTBUTENBbH
ple ynciaa (9 4)

PanuonannHBIC 4ucIa,
HAppanroHaIbHbIC qucia,
KOHEYHBIE M OECKOHEUYHEIE
JECATUIHBIE Ipoodwu.
MHOXeCTBO AeHCTBUTEIBHBIX
4uCen; NEACTBUTEIILHEIE
ypcia  Kak ~ OeCKOHEYHbIE
JIeCITUIHBIC NpoOH. B3ammHO
OJHO3HAYHOE  COOTBETCTBHE
MEXY MHO>XECTBOM
JEUCTBUTENbHBIX  YHCET |
MHOXXECTBOM TOYEK
KOOPAWUHATHON MPSIMOM.

CpaBHECHHE IEHCTBUTEIBHBIX

YHUCelT, apupMeTHICeCKIe
NEUCTBUS C NEHCTBUTEIbHBIMA
YUCITAMH. [Tpubmmkénnoe
3HAYCHHE BETMYUHBI,
TOYHOCTH MIPUOIFKEHUS.
Oxpyrnenune YHCel.
IIpukunka u OLICHKA

PE3yIbTaTOB BBIYUCIICHUH.

PazBuBaTh nmpeacTraBjieHHs O YHCIaxX: OT MHOXECTBA
HaTypaJIbHBIX YHCEII 10 MHOXECTBA HCﬁCTBI/ITGHLHLIX
YHCer.

O3HAKOMHMTBCSI C BO3MOXKHOCTBIO TIPEICTaBICHUS
JIEHCTBUTEIBHOT O quciia Kak OECKOHEYHOH
JECITUYHOH  NpoOW, TPHUMEHSITb  JECATUYHBIE
NpHUOIKEHNs] PAllMOHATBHBIX WM HPPALMOHAIBHBIX
YquCer.

H3o00pakaTh JCHCTBUTEIBHBIC
KOOPJAMHATHOM MPSMOH.
3anucpiBaTh, CpPaBHUBATH W
JIeCTBUTENbHBIE YHCTIA.
BbINoOJIHATHL, couerass YCTHbIE W THChbMEHHBIC
NPUEMBI, apudgmeTnyeckmne el CcTBUA c
paliOHANBHBIMA ~ YHCIAMH;, HAXOAUTh 3HaYCHHS
CTEINEHE C LenbIMU [OKa3aTelsIMU M KOpHEH;
BBIYHCJISTH 3HAUCHUS YMCIOBBIX BHIPAYKEHIH.
Hoayunth npeacTaBJieHHe 0 3HAYNMOCTH
JEACTBUTEIBHBIX qucen B MNPaKTUYECKOU
JIeSITEeTFHOCTH YeIOBEKa.

AHAJIM3UPOBATHh W /eJaTh BBIBOABI O TOYHOCTH
MpHOIDKEHNs TEHCTBUTENBHOTO YHCIa TIPU PEIIeHUN
3a/;ay.

OkpyriasiTe JACHUCTBUTENbHBIE YHCITA,
NPUKHAKY  pe3yilbTaTa  BBIYHCIICHUH,
3HAYEHUH YUCIIOBBIX BBIPAXKCHUM.
3HAKOMUTBCS C MCTOPUEH Pa3BUTHS MaTEMATUKH.

quciia TOYKaMH

ynopsaaounBatrb

BBINOJHATH
OLIEHKY

YpaBHenuss u
HepaBeHCTBA.
YpaBHenuss ¢
OTHOM
nepeMeHHOM’
(14 )

Jluneitnoe YpaBHEHHE.
Pemenue YpaBHEHUH,
CBOZSILUXCS K JINHEHHBIM.

KsanpaTtHoe YpaBHEHUE.
Pemenue YpaBHEHUH,

CBOJSIIMXCS K KBaJIPaTHBIM.
bukBagpaTHbIe ypaBHEHUSI.

[Ipumepst perieHus
ypaBHEHUI TpeTbel u
yeTBEPTON CTeNeHen

pa3iIoKEeHHEM Ha MHOXHTEITH.
Pemenue IpoOHO-

OcBausars, 3alOMHHATH " NPUMEHATH
rpapuyeckue MeTOAbl IPU pPELICHUH YpPaBHEHHUH,
HEPaBEHCTB M UX CHCTEM.

Pacno3naBarsp Lensie 1 IpoOHBIE YpaBHEHHUS.
Pemiars JMHeiiHble W KBaJpaTHble YPABHEHUS,
yYpaBHEHUS, CBOAALIMECS K HUM, POCTEHIINE APOOHO-
paloHaIbHBIE YPABHEHUS.

Ilpeanarate  BO3MOXHBIE  CHOCOOBI  DEIICHHS
TEKCTOBBIX 3a7ad, oOOCYKIaTb HMX M pemaThb
TEKCTOBBIE 331a4H Pa3HBIMU CIIOCOOAMH.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHA MAaTEMAaTUKH.
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paIMOHATBHBIX  ypPaBHEHHH.
PerreHrie  TEKCTOBBIX  3a7ay
anredpanvecKuM METOIO0M.

YpaBHenuss #u

JIuneitHOE ypaBHEHUE C ABYMsI

OcBauBaTh M NPUMEHATb TPUEMBI  PELICHUS

HEepPaBeHCTBA. MEepEMEHHBIMU U €ro TpaduK. | CUCTEMbl [BYX JIMHEHHBIX YypaBHEHUH C JByMs
Cucremsl Cucrema JByX JIMHEWHBIX | IEPEMEHHBIMH M CUCTEMBl JBYX YpaBHEHMH, B
YPaBHEeHH I ypaBHEHUI c JIBYMsI | KOTOPBIX OJIHO YPaBHEHHE HE SIBIISAETCS JIMHEHHBIM.
(14 ) nepeMeHHbIMU U e€ perieHue. | Mcnoyib3oBaTh ¢byHKIIMOHANBEHO-TpaduUecKre
Pemenue CHCTEM JIByX | MpEACTaBIIEHUS i1 PpelieHdus] W HCCIaeJOBAHUA
YpaBHEHUH, OIHO U3 KOTO- YPaBHEHUH U CUCTEM.
pPBIXJIMHEHHOE, a Jpyroe — | AHAJIM3UPOBATHL TeKCThl 3a4a4, pelmarb UX
BTOpOH CTENEeHU. anreOpanvecKuM  CIOCOOOM:  MepexoAuTb  OT
I'paduueckas wuHTeprmperanus | cloBecHOW (OPMYJIMPOBKH  YCIOBHS — 3aJadd K
CHUCTEMbI YpaBHEHHUU ¢ AByMS | anreOpanueckod  MOJENM  MyTEM  COCTaBIIEHUS
TIepEMEHHBIMHU. CHUCTEMbl  YpaBHEHHU; pelIaTb  COCTaBJIECHHYIO
Permmenre TeKCTOBBIX 3a/ad | CUCTEMY YpaBHEHUI; HHTEPNPETHPOBATH PE3YibTaT.
aJredpanvdeckuM crocoooM. 3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHA MAaTEMaTHKU.
YpaBHenus UucioBble HepaBeHCTBAa U UX | UuTarh, 3anmnchIBaTh, NMOHMMATh,
U HEpaBEeHCTBA. | CBOWCTBA. HHTEPNPeTHPOBATHL  HEPaBEHCTBA; HCIOJIH30BAThH
HepagBeHncTBa JluneliHble HepaBEHCTBA C | CHMBOJIMKY W TEPMHUHOJIOTHIO. Boinoanars
(16 u) OMHOW TIEpeMEHHOW W WX | IpeoOpa3oBaHHWS HEPABEHCTB, MCHOJb30BATh IS
peleHue. npeoOpa3oBaHMsl CBOWCTBA YHCIOBBIX HEPaBEHCTB.
Cucremsl JIMHENHbIX | Pacmo3HaBarth JIMHENHBIE 51 KBaJIpaTHbIE
HEPABEHCTB c OJIHOM | HepaBeHCTBAa. Pemare JMHEHBIE HEPABEHCTBA,
TIepeMEHHON U UX PElIeHNUE. CUCTEMBI JTMHEWHBIX HEPaBEHCTB, CUCTEMBI
KBagpaTtHple HepaBeHCTBa W | HEPAaBEHCTB, BKIIOUYAIONINX KBAJPATHOE HEPABEHCTBO,
HX pEIICHUE. U pelaTh ux; 00cyKIaTh M0JIyUEHHBIE PELICHHUS.
I'padmueckas mnHTepnperanus | M300paxkaTs pemeHne HEPaBEHCTBA M CHCTEMBI
HEPaBEHCTB 51 CHUCTEM | HEPAaBEHCTB HAa 4YHCIOBOM MpPSIMOH, 3alHCBLIBATh
HEPaBEHCTB c IBYMs | PELIECHHE C TIOMOIIBI0 CHMBOIIOB.
IIEPEMEHHBIMU. Pemiare  KBagpaTHbIE HEPABEHCTBA,  HMCIOJIB3YS
rpadudecKue mpeICTaBICHNUS.
OcBauBarb M NPHMEHATb HEPABEHCTBA IIPH
pEIICHUH pa3iIW4YHBIX 33734, B TOM YHCJIE MPAKTHKO-
OpPHUEHTHPOBAHHBIX.
DyHKIUU KBampatnunas ¢ynkous, e€ | Pacno3HaBars  Buapl  u3ydaemblx  (QyHKUUI;
(16 ) rpaduk u CBOICTBA. | MJUTIOCTPUPOBATH  CXeMATHYECKH, OOBSICHITDH
[Tapabona, KOOPDIMHATHI | PACIIONIOKEHHE  HAa  KOOPAWHATHOM  INIOCKOCTH
BEPUIMHBI  Napabonbl,  OCh | rpadmkos yHKimil Bruma: y = kx, y = kx +b, y=%y
CUMMETPHU mapabomeL. |, o _ x
Crememmbie  Gynxmm ¢ | - &0 Y = &y =+/X, Y =|x|B 3aBucumoctH oT

HATYpaJbHBIMHU MOKa3aTEeISIMH
2 u 3, ux rpaduKu ¥ CBOMCTBA.
I'paduku dynkiwmii: y = kx, y =
kx + b, yzg y=axy=ax}
y=vxy=lxl.

3HaYeHUH KOd(PPHUIINEHTOB; OMUCHIBATH UX CBOWCTBA.
Pacno3naBarp  KkBagpaTHuyHyr0  (QYHKUUIO  TIO
thopmyre.

IIpuBoAMTL NMpUMeEPBI KBAIPATHUHBIX 3aBUCHMOCTEH
U3 peasIbHOMN JKU3HH, (PU3UKHU, TEOMETPUH.

BeisBasTe u 0000marte ocobeHHOCTH Tpaduka
KBaJIpaTUYHON (HYyHKIHMH Y = ax® + bx+ c.

CTpouTh M H300pazkaTh cXeMaTH4YeCKH TrpaduKu
KBaJpaTHYHBIX QYHKIMH, 3a1aHHBIX (OpMyJIaMu BUIA
y=axt, y=ax’+q,y=a(x +p)’ y=ax’+ bx+c.
AHaIN3UpPOBATH U NPUMEHSATH cBoiicTBa
M3yYeHHBIX (YHKUMH U1 UX TOCTPOEHHS, B TOM
YHCIIe C IIOMOILBIO TU(PPOBBIX PECYPCOB.

47




YucaoBble
nocJjenoBare/ib
HoctH (15 u)

Ilonsarue YUCIIOBOU
MOCJIEA0BATEIbHOCTH.
3ajanue MmociaeaoBaTeIbHOCTH
peKyppeHTHOH (opMynoH U
(hopmymoii N-ro 4ieHa.

Apudmernyeckas u
reoMeTpudeckas IPOrPeccu.
DopMyJIbL n-ro 4JIeHa
apudmMeTHIecKoit u

FEOMETPUYECKON ITPOrpeccuid,
CYMMBI IIEPBBIX N YWIEHOB.
Uzobpaxenne uiaeHoB apug-
METUYECKOM U TeOMETpU-
YECKOW MPOrpeccuil TOYKamu
Ha KOOPAVUHATHOMN IJIOCKOCTH.
JIuHelHBII M HSKCIOHEHIIMA-
JIBHBIN POCT.

CrnoxHbI€ TPOLIEHTHI.

OcBauBarthb n NPUMEHATDb UHJCKCHBIC 0603Ha‘lCHI/IH,

CTPOUTH peyeBble BbICKA3bIBAHU S c
UCIOJb30BAHMEM  TEPMUHOJOTHH, CBSI3aHHOW ¢
MIOHATHEM I10CIIEJOBATENBHOCTH.

AHanu3upoBaTh bopmymy n-ro qyieHa

MIOCJIEIOBATEIbHOCTH WIIM PEKYyPPEHTHYIO opmyry u
BBIYMCJIATBH WIEHBI MOCIEA0BAaTENbHOCTEHN, 3aJaHHBIX
TUMHU HOPMYIIaAMH.

YcranaBiauBaTh 3aKOHOMEPHOCTH B IOCTPOEHHUH
MOCEeIOBaTENbHOCTH,  €CJIM  BBIMHCAaHBl  TEpPBBIC
HECKOJIBKO €€ YIICHOB.

Pacno3HaBarh apuMETHUECKYIO U TEOMETPUIECKYIO
MPOTPECCHHU TIPU Pa3HBIX CIIOCO0AX 3aaHMs.

Pemarp 3amaun ¢ ucrnonb3oBaHUEM QOpMynT N-TO
4JIeHa apumeTnIecKoit 5 FEOMETPUUECKOMN
MIpOrpeccrid, CyMMBI IIEPBBIX N YJICHOB.

H300pakaTh wWieHBl MOCIENOBATEILHOCTH TOYKAMHM
Ha KOOPJAMHATHOM MJIOCKOCTH.

PaccmarpuBaTh nmpuMepbl NMPoOUEcCOB M SIBJIEHHH
W3 peaIbHOW KU3HU, WLIKOCTPUPYIOIINE U3MEHEHUE B
apru(PMETHUYECKON TMPOrpeccud, B TIEeOMETPUYECKON

IIPOrPECCUH; n3o00paxarb COOTBETCTBYIOLIHE
3aBUCHUMOCTH TpauIeCcKy.
Pemate  3agaum, CBSI3aHHBIE C  YHCJIOBBIMH

MOCIIEIOBATEIbHOCTSMH, B TOM YHCJIC 3aaaud U3
peaNbHOW JKM3HU C UCIONb30BaHWEM IH(PPOBBIX
TEXHOJIOTUH (3JEKTPOHHBIX TaOJMI, TpapuUECKOro
KaJIBKYJISITOpa U T.IL.).

PemiaTth 3a/1a4u Ha CJIOXKHBIC MPOICHTHI, B TOM YHCIIE
3aJlaud U3 peTbHOW MPAKTUKU (C HUCIONL30BaHUEM
KaJIbKYJISITOpA).

3HAKOMMTBLCS € HCTOPHUEN Pa3BUTUS MATEMATHKH.

IToBTOpEHME,
o000 enne,
cucTeMaTH3anu
51 3HAHHI"

(18 u)

Yucia W BbIYHCJIEHHSA
(3ammch, cpaBHEHHE, ACHCTBH
C JICHCTBHUTENLHBIMU YHCIIAMH,
YUCIIOBask TpsMasi; MPOICHTHI,
OTHOIICHUS, MIPOTIOPITUH;
OKpyTJIeHHe, TPHOIIMKEHNE,
OIlEHKA; pElICHUE TEKCTOBBIX
3ama4y apumeTnIecKkuM
CIIOCOOOM).

OnepupoBatsb MOHSATUSIMMU MHOYKECTBO,
MOJMHOXECTBO, ~ OINEpallid  HaJ  MHOXXECTBAMU;
HCNOJIB30BaTh rpaduueckoe MIpeICTaBICHNE

MHOXKECTB JIJISI OMHCAHUS pPEalbHBIX IPOIECCOB U
SBIICHUM, TIPH pelmIeHWH 3a7ad M3 APYTruX YIeOHBIX
MPEIMETOB.

AKTyalu3upoBaTh TEPMUHOJIOTHI0O H OCHOBHBIE
JOelicTBHUS, CBSI3aHHBIE € YHCIAMH: HATypalbHOE
YHUCIIO, TPOCTOE W COCTaBHOE 4YHCIA, JEIUMOCTh
HATypPaJIbHBIX YHCEN, TMPU3HAKK JEIMMOCTH, IIeJ0e
YHUCIIO, MOMYJb YHCIIa, OOBIKHOBEHHAS W JECATHYHAS
IpoOu, CTaHNAPTHBIM BUJA YHCIA, apuPMETHIECKHMA
KBaJpaTHBII KOPEHb.

Bomoanars JerdcTBHS, CPABHUBATH "
YHOOPSAI0YMBATh YHCIA, NPEACTABIATh YWCIA Ha
KOOPIWHATHON MIPSIMOH, OKPYTJISTH YHCIa;
BBIMOJHATH, TPUKHAKY M OLEHKY pe3yjibTara
BBIYHCIICHUM.

Pemath TekcTOBBIE 3aga4ydl  apUPMETHUECKUM
CIIOCOOOM. Pemats  mpakTHYeckHe  3aaayu,
coJieprKaliie MPOIEHTHI, JIOIH, YacTH, BBIPAXKAIOIIHE
3aBUCUMOCTH: CKOPOCTh — BpeMsI — PacCTOSHUE,
I[eHa — KOJIMYECTBO — CTOMMOCTh, 00bEM pabOThl —
BpeMsi — MPOU3BOAUTENBHOCTD TPY/Ia.
Pa30upars,  peanbHble  JKU3HEHHBIC
¢dopmyaupoBare uUX Ha  A3BIKE

CHUTYyaluu,
MaTEMaTHuKH,
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HAXOAUTh pEIIeHHE, NPUMEHAA MaTeMaTUYeCKUH
arnmnapat, MHTepIpPeTHPOBATh PE3yNbTAaT.

Aare0dpanyeckue
BbIPa:KeHU s
(npeobpaszoBaHue
anreOpanyvecKuX BBIPAKCHHUIA,
JIOTTYCTUMBIC 3HAYCHHS).

OnepupoBaTh NOHATHSAMHU: CTEMECHb C  IIETBIM
mokasaresieM, apu(METHYeCKUil KBaJpaTHBIA KOPEHb,
MHOTOYJICH, ajredpanyeckas [po0b, TOKICCTBO.

BbINOJHATL OCHOBHBIE JEHCTBHA:  BBITOIHATH
pacuérel 1o ¢opMmyiaM, MNpeoOpPa3OBHIBAThL IICIbIC,
I[pO6HO'paHHOHaJ'II)HI)Ie BBIPpAXXCHHUA W BBIPAKCHUA C
KOPHSIMH, PEajM30BBIBATL DA3IOKEHHE MHOTOWICHA
HAa MHOXHTEIH, B TOM YHCIIE C HCIOIb30BAHUEM
(hopMynT pa3HOCTH KBaJIpaTOB W KBajapaTa CyMMBI H

pa3HOCTH;  HAXOAWUTh  JIOMYCTUMbIE  3HAUEHHS
nepeMEHHBIX TS JPpOOHO-pAlOHAIBHBIX BBIPasKEHUH,
KOpHEM.

MopeaupoBarb C 1OMOIIBIO  (GopMya peaibHbIC
IMPOUECCChI U ABJICHUA.

DyHKIUHU (moctpoenue,
CBOICTBA HA3Y4YEHHBIX
(hyHKIH; rpaduyeckoe

peuieHue ypaBHEHMM M HX
CHCTEM).

OnepupoBarb noHATHAMH: (QYHKIUS, Tpaduk
(dhyHKIUH, HYJH byHKINH, MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHUs,
yObIBaHUS, HauOOJbIIEE W HAWMEHbIIEEe 3HAYCHUS
(byHKINN.

AHaNM3UPOBaTh, CPABHUBATH, 00CY:KAATh CBOICTBA
(yHKIUH, CTPOUTDH UX rpaduKy.

OnepupoBathb MOHATHSIMH: npsiMast
MPONOPIIMOHATHHOCTD, oOpaTtHas
IPONOPIHOHATIBHOCTD, JMHEeHHas byHKIH,

KBajapaTh4yHas QyHKIMs, mapadoja, Tumnepoona.
HUcnoab3oBarb rpadukm 1Ji9 ONpPENCIICHUS] CBOWCTB,
MIPOIIECCOB W 3aBUCHMOCTEH, Ui pElIeHHs 3ajad U3
IpYyruX y4eOHBIX MPEIMETOB W pPEaTbHOH >KHU3HH,
MOJeJIMPOBAaTh C TIOMOIIBI0 TPaQHKOB peanbHbBIC
MIPOIIECCHI U SIBICHUSI.
Beipaxkare  dopmyaamu
BEITMYUHAMU.

3aBHCHMOCTH MEXOY

13,[[601: MPpEACTABJICHBI DJICMCHTBI COACPI)KAHUA KypcCa, U3ydaBIIHUCCI B 5 — 8 kmaccax u Tpe6y101uHe
IOBTOPCHMU, 0606IJ_ICHI/I$I n CHUCTCEMaTU3alluu. O6pamaTLc;1 K 3TOMY MaATCpualy MOXHO B BH/C

dKIICHTa Ha

3aBCpHIAOIICM

oTaIic

U3ydeHus Kypca

9 «kmacca wuId pacnpeaciiarb 1o

COOTBCTCTBYIOIIUM TEMATUYCCKUM pa3ciiaM, U3y4aCMbIM B TCUCHUC y‘ICGHOFO roaa.
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PABOYASA ITPOT'PAMMAYYEBHOI'O KYPCA
«'’EOMETPUS». 7 —9 KIIACCBI

IEJY U3YYEHUS YYEBHOI'O KYPCA

«MaremaTuKy y)K€ 3aTeM Y4YUTh HAJl0, YTO OHA YM B TOPSJIOK MPUBOJIUTY», — THUCAT BEIUKUMA
pycckuii yuenbrii Muxaun BacwibeBud JIoMoHOCOB. Y B 3TOM COCTOUT OJIHA M3 ABYX Il 0OydeHUs
FEOMETPUM KaK COCTaBHOM YacTW MAaTEMAaTUKHU B IIKOJIE. JTOM €M COOTBETCTBYET JI0Ka3aTesIbHast
JUHUS TIpenojaBaHus reomerpuu. Crlemys MpeacTaBIeHHOW paboued mporpamMme, HadWHAs C
CeAbMOTO KjlacCa Ha YpOKaX TEeOMETpUH OOYydYaIOIIMICS YYUTCS MPOBOJIUTH JOKa3aTeIbHBIC
pacCyKJIeHUsI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUs, IOKAa3bIBaTh UICTUHHBIC YTBEPKJICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TMPOBOJUTH PACCYXJEHHUS «OT TPOTUBHOTO», OTIWYATh CBOWCTBA OT
MPU3HAKOB, (OPMYIUpPOBATH OOpaTHBIE YTBEPKACHHS. YUEHUK, OBJAACBIIMN HMCKYCCTBOM
paccyxkath, Oy/eT MPUMEHSTh €ro U B OKpyxKarotieit xu3nu. Kak nucan reomerp u nemaror Uroppb
®enoposuy [lapeiruH, «ITH0OIpMH, MOHUMAIOIIMMU, YTO TaKO€ JOKA3aTeNbCTBO, TPYAHO W JaXKe
HEBO3MOXKHO MaHUIYJIUPOBaThb». I B 3TOM COCTOMT Ba)XKHOE BOCHUTATEIHHOE 3HAYEHWUE H3YUCHUS
F€OMETPHUH, MPUCYIIEE UMEHHO OTEYECTBEHHOM MaTeMaTH4ecKOoW IikoJie. DpaHIly3cCKUi MaTEeMaTHUK
Kan [IpenoHHE MO ATOMY MOBOJY BBICKAa3alcs Tak: «UTO KacaeTcs NeTMKaTHON MpoOIeMbl BBEICHHS
«aKCHOM», TO MHE KaXETCsl, UTO Ha MEPBBIX MOpax HYKHO BOOOIIE u30eraTh MPOU3ZHOCUTHh CaAMO 3TO
cnoBo. C Jpyroil ke CTOPOHBI, HE CIEAyeT YIyCKaTh HU OJIHOM BO3MOKHOCTH JaBaTh IPUMEPHI
JIOTUYECKHUX 3aKITIOYCHHH, KOTOPBIE KyAa B OOJBIIIEH Mepe, UeM HJesl aKCUOM, SIBIISIFOTCS MCTUHHBIMHU
Y €MHCTBEHHBIMHU JIBUTaTEISIMU MAaTEMAaTUYECKOTO MBIIILICHUSI.

Bropoil nenbr0 M3ydeHHs T€OMETPUHM SIBISIETCS MCHOJIB30BAaHME €€ KAK WHCTPYMEHTa IpU
pelIeHun Kak MaTeMaTUYEeCKHUX, TaK M MPAKTHUYECKHUX 3a/]ad, BCTPEUYAIOIIUXCS B PEaTbHOM KU3HU.
OKOHYMBIIHN KypC T€OMETPHUH LIKOJBHUK JTOJDKEH OBITh B COCTOSIHMU OMPEIEIUTh T€OMETPUUECKYIO
¢burypy, omnucath CIOBaMH JaHHBIA 4epTEX WIM PUCYHOK, HAWTH IJIOUIAJb 3€MEJIbHOrO Y4yacTKa,
paccuuTaTh HEOOXOAMMYIO JIMHY ONTOBOJOKOHHOTO Kabess win Tpedyemble pa3Mephl rapaxa Jyis
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOPAs, BHIUUCIUTENbHAS JIMHUS B U3YY€HUU T€OMETPHUH B LIKOJIE.
JlaHHas mpakTUYecKas JIMHUS SBIISIETCS HE MEHee BakHOM, ueMmriepBas. Emé [lnaTton npennuceisai,
yToOBl «rpaxkgaHe IIpekpacHoro ropojga HM B KOEM cCjlydae HE OCTaBISUIM TEOMETPHUIO, Belb
HEMAJIOBAXKHO JlaXke M0O0YHOEe e€ MpUMEHEHUE — B BOGHHOM JIeJie J]a, BIPOYEM, U BO BCEX HayKax —
JUIA JIYYIEero WX YCBOGHUS: Mbl BeAb 3HAeM, Kakas OeCKOHEYHas pa3HUIa CYIIECTBYET MEXIY
YEJIOBEKOM IIPUYACTHBIM K TEOMETPUU U HeNpUYacTHhIM». [IIKOJBbHUK, OKOHUMBIIUI KypC T€OMETPUH,
JOJKEH yMETh CTPOUTh MAaT€MAaTHYECKHME MOJEIM PEATbHBIX JKU3HEHHBIX CUTYyallMil, MPOBOIUTH
BBIYMCJIEHUSI U OIICHUBATh aJ€KBAaTHOCTh NOJIyUEHHOrO pe3yibrara. KpailHe BaxxHO MOAUYEPKUBATH
CBS3M TEOMETpUM C JPYTMMHU IpeaIMETaMd, MOTHUBHUPOBATh HCHOJb30BAaTh  ONPEICICHUS
reoMeTpHUecKux GUTyp U MOHATUH, IEMOHCTPUPOBATH IPUMEHEHHE MOJIYYCHHBIX YMEHUHN B (PU3UKE U
TeXHMKe. OTH CBs3M HauOollee SpKO BHUAHBI B TeMax «Bekrope», «TpHUroHOMeTpHUecKue
COOTHOIIEHU Y, «MeTtoa koopauHaT» U «Teopema [Tudaropar.

B 3akmrouenue comnémcs Ha BETUKOTO MaTemaTthka U actpoHoma HMoranna Kermepa, 4toObl
emé pa3 TNOAYEPKHYTh W  METANpeJIMETHOE, U BOCHUTATEIbHOE 3HAYEHUE TE€OMETPHH:
“GeometriaunaetaeternaestinmenteDeirefulgens: cuiusconsortiumhominibustributumintercausasest,
curhomositimago Dei?.

['eoMeTpHsi €IMHA U BevHa, OHa OnucTaeT B boxkbeM myxe. Halia IpHYacTHOCTD K HEM CITY)KMT OJHUM U3 OCHOBAHHIA, 110
KOTOPBIM 4eJIOBEK JOJKeH ObiTh 06pa3zom boxxsum (http://www.astro-cabinet.ru/library/Kepler/Tab_1.htm)
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MECTO YYEBHOI'O KYPCA B YYEGHOM ILTAHE

CornacHo yueObHOMY IulaHy B 7—9 Kiaccax u3ydaercs yueOHbIH Kypc «l'eoMeTpus», KOTOPBIHA
BKJTIOYAET CIIAYIOIINE OCHOBHBIE pa3zieiibl coaepkanus: «I'eomerprueckue (pUrypbl 1 ux CBOMCTBaY,
«M3MepeHne TeoMEeTpUYECKUX BEIWYMH», a Takke «J[ekapToBBI KOOPIMHATHI HA IIOCKOCTH»,
«Bexropsy, «JIBmwkenus miaockoctn» u «IIpeobpazoBanus moa00us».

Y4eOHBIi TUTaH MpeAycMaTpyuBaeT M3ydCHHE TeOMETPUU Ha 0a30BOM ypoBHE, 68 yueOHBIX 4acoB B
y4eOHOM ToJ1y, BCEro 3a TpH roja ooyuenust — 204 gacos.

COJEPXAHME YYEBHOI'O KYPCA (HO rogamM OBY‘IEHI/IH)

7 kjaacce
Havanpueie monsitusi reomerpun. Touka, mnpsiMas, OTpe30K, Jyd. Yroia. Buasl yrios.

Beprukanbnsle 1 cMexHbIe yribl. buccekrpuca yria. JIomanas, MHOroyroisHuK. [lapamiensHOCTs U
MEPIEeHIUKYIIPHOCTD MPSMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa oceBOil cummerpuu. [Ipumepsl cummeTpuu B
OKPYXKAIOIEM MHDE.

OcHOBHBIE TOCTPOEHHS C MOMOIIBI0 IUPKYIS W JMHEHKU. TpeyroiabHuk. BwicoTa, mennana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TpeyroybHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa U MPU3HAKK paBHOOEPEHHOTO TpeyroibHuKa. [Ipr3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CBoiiCTBa M NMPU3HAKK MapajuIeNIbHBIX NpAMbIX. CyMMa yrioB TpeyrojibHHKa. BHemHue yribl
TPEYroJbHUKA.

[IpsimoyronpHbIi  TpeyrojibHUK. (CBOMCTBO MEOUaHbl MOPSIMOYTOJBHOIO  TPEYrOJIbHUKA,
MPOBEIEHHON K rHnoTeHy3e. [[pu3Haku paBeHCTBA MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB. [IpAMOyTroyibHBIN
TPEYroJibHUK C yriiom B 30 .

HepaBeHncTBa B reoMeTpHM: HEPAaBEHCTBO TPEYrOJBHUKA, HEPABCHCTBO O JJIUHE JIOMaHOW,
Teopema 0 0oJIbIlIeM Yriie U OoJIbIlIel CTOPOHE TpeyrojbHUKa. [leprneHaukynsap nu HakJIOHHAs.

I'eoMmerpuueckoe mecto Todyek. buccekTpuca yria v cepeIMHHBIN NEPIEHIUKYISAP K OTPE3KY Kak
Ir€OMETPUYECKHAE MECTa TOYEK.

OKpyXHOCTb M KpyT, XOpJa U IUaMeTp, UX CBOMCTBA. B3auMHOE pacnoio;KeHNne OKPYKHOCTH U
npsmoi. KacarenbHast M cexymas K OKpyKHOCTH. OKpYy)KHOCTb, BIIMCaHHas B yroij. Brnmcannas u
OIMCAHHAsA OKPYKHOCTHU TPEYrOJIbHHKA.

8 kiacce
UYereipéxyronbauku. IlapamnenorpamMm, ero mnpu3Hakd U CBOWCTBA. YacTHblE ciydau

napajuiesiorpaMMoB  (IPSIMOYTOJIBHUK, pOMO, KBajapaT), WX MpPH3HAKH W CBoO¥cTBa. Tpamerws,
paBHOOOKas Tparerus, e€ CBOMCTBa U Mpu3HaKK. [IpsMOyrosbHas Tpaneus.

Merton yaBoenuss Meauanbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
MPONOPIIMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYrojbHUKA U Tpaneuuu. LleHTp macc TpeyroybHUKa.

[TogoGue TpeyronbHUKOB, KodhduimeHT mnomodus. I[lpusHakum mOAOOMS TPEYrOJHLHUKOB.
[TpumeneHue no100us MPH pelIEHUH MPAKTUYECKUX 3a/1ay.

CpoiicTBa 1uiomaneil reomerpudeckux ¢uryp. Dopmynbl s IUIOMIAAM  TPEYroJIbHUKA,
napasenorpaMma, pom0a u tpanenuu. OTHOIIEHHE IIoaiel MoJ00HBIX QUryp.

Brruucnenue niomianeit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.

Teopema [Iudaropa. [Ipumenenne Teopemsl [Tudaropa npu pemeHun NpaKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpOro yrjia MpsSMOYroJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIEeCTBO. Tpuronomerpuyeckue GpyHkiuu yrios B 30, 45 u 60 .

Brincannble u LeHTpaJIbHBIE YIJIbI, YTOJ MEXKY KacaTelbHON U XOPAOH. YTIIIbI MEXIY XOpAaMu
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U CEKyllMMM. BrucaHHble M ONKMCAHHBIE YETBIPEXYIOJIBHUKU. B3aWMHOE pacoyioKEHUE [BYX
okpyxHocteil. Kacanne okpyxHocteld. O0mue kacareabHbIe K IBYM OKPYXHOCTSIM.

9 ki1acc
Cunyc, kocunyc, tanredc yrioB oT 0 no 180 . OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.

@OopMyIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB U T€OpeMa CHUHYCOB. PelieHne mpakTHUeCKHUX
3aJ1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne mompoowus. [1og00rMe COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mnpousBeAEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUHM OTPE3KOB CEKYILIUX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (Moylib) BEKTOpa, COHANPABJIEHHbIE BEKTOPbI, IPOTHUBOIIOJIOKHO HAIIPAaBJIEHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HaJl BeKTopamu. PasnokeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatbl BekTopa. CKalsipHOE IMPOU3BEACHUE
BEKTOPOB, TPUMEHEHHUE ISl HAXOXKICHUSI JUTUH U YTJIOB.

JlexapTOBBI KOOpPJMHATHI Ha TJIOCKOCTH. YPAaBHEHMsI MPSAMOM M OKPY)KHOCTH B KOOpJAMHATAX,
IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MeTOo1 KOOpIMHAT U €ro MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOJdbHHUKHU. [[nuHa okpyxHOCTH. ['pagycHas wm paauaHHass Mepa yria,
BBIUHCIICHUE JUIMH AT OKpyxHOCTel. [lmomaaes kpyra, cekropa, CerMeHTa.

JIBIKEeHUsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUHM GUryp (dJIEeMEHTapHBIC NPEICTABICHUSA).
[TapannensHbiii neperoc. [ToBopoT.

IITAHUPYEMBIE NIPEJIMETHBIE PE3YJIBTATHI OCBOEHUS PABOYEN ITPOTPAMMBI KYPCA
(1Mo rogAM OBYUYEHUSI)

OcBoenne yueOHOTO Kypca «I'eomeTpus» Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI JTOJDKHO
o0ecrieunBaTh JOCTIDKEHHE CIECIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 kJaacc

e Pacrno3HaBaTh M3yYEHHBIC T€OMETPUUECKHE (DUTYPBI, OTIPEICATh UX B3aMMHOE PACIIOJIOKECHHUE,
n300pakaTh TE€OMETPUYECKUE (DUTYpHI; BBITIOJHATh YEPTEKHU IO YCIOBHUIO 3amadd. M3mepsaTh
JIMHEWHBIC W YIJIOBbIC BEJIMYMHBI. Pemarh 3a1aud Ha BBIYMCIICHUE IJMH OTPE3KOB M BEIUYUH
VTJIOB.

e Jlenate TpyOyr0 OIIEHKY JIMHCHHBIX M YIJIOBBIX BEIIMYMH IPEAMETOB B peaIbHOM KU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznuuare pa3mMepsl 3TUX 0OBEKTOB MO MOPSIKY BEIUYNHBI.

e CTpOoUTh YEPTEKHU K FTEOMETPUUECKUM 3a7adyam.

e [lonp30BaTbcs NMpU3HAKAMU PABEHCTBA TPEYTrOJbHHUKOB, HCIIOJIL30BaTh MPU3HAKKA M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 33]a4.

e [IpoBOAUTH JOrMYECKUE PACCYNKIAECHUS C UCIIOIB30BAHUEM I'€OMETPUUYECKUX TEOPEM.

e [lonp30BaTbCcs MpPU3HAKAMU PABEHCTBA NPSAMOYIOJBHBIX TPEYTOJbHUKOB, CBOVCTBOM MEJIMAHBI,
MPOBEIEHHON K THUIIOTEHY3€ IPSIMOYrOJBHOIO TPEYrOJbHUKA, B PELIEHUNA T'€OMETPUUYECKHUX
3aj1ad4.

e OmnpeaensaTh NapauIeTbHOCTh MPSAMBIX C TOMOIIBIO YIIIOB, KOTOPHIE 00pa3yeT C HUMU CEKyIasl.
Onpenensats napajjielbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOU
MPSAMOM JI0 TOYEK APYrou IMpsiMOiL.

e Pemats 3a7aun Ha KiIeTYaTON Oymare.

e [IpoBOaUTH BBIYUCIEHUS W HAXOJUTh UHUCIOBbIE W OyKBEHHBIE 3HAUEHUS YIJIOB B
FeOMETPUUYECKMX  3a/JadyaX C  MCHOJb30BAaHUEM CYMMBI  YIJIOB  TPEYrOJBHUKOB U
MHOTOYTOJILHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX IMPHU IEPECEUCHUU [BYX MapaLICITbHBIX
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MpAMBIX CEKYILEH. Pemars npakTuueckue 3a1aui Ha HaX0XKAEHUE YIJIOB.

Bragets moHsTHEM T€OMETPUYECKOIO MECTAa TOYEK. YMETh ONpeNessiTh OMCCEKTPHUCY yria u
CEepPEAUHHBINA MEPHEHIUKYISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUCK.

@opMyIIMpOBaTh OINPEICICHUSI OKPYKHOCTH M Kpyra, XOpAbl W JHAaMETpa OKPYKHOCTH,
M0JIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOKWCTBA IIPU PELIEHUH 3aay.

Brnaners noHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€ LIEHTP.
[Tonb3oBaTbest hakTaMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTrOJIbHUKA MIEPECEKAIOTCS B OJTHOMN
TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIEHAUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA MIEPECEKAIOTCS B
OJHOY TOUKE.

Biagete  moHATHMEM ~— KacaTeapHOM K OKPY)KHOCTH,  IIOJb30BAaTbCsl  TEOPEMOM O
MEPIICHANKYIISIPHOCTU KacaTeIbHOW U paJinyca, MIPOBEAEHHOTO K TOYKE KaCaHUSI.

[Tosp30BaThCs MPOCTENIIMMH F€OMETPUUECKMMH HEPABEHCTBAMHU, TIOHUMATh UX MPAKTUYECKUI
CMBICIL.

HpOBOI[I/ITB OCHOBHBIC TCOMETPHUUCCKUC TTOCTPOCHUS C ITOMOIIBIO MUPKYJIA U JIMHEHKU.

8 kiacce

PacriosnaBaTte OCHOBHEIC BH/bI '—IeTBIpéxyFOJ'H)HI/IKOB, UX DJIEMCEHTHI, II0JIb30BAThCA HUX
CBOUCTBAaMHU IIpu pCHICHUN IT'COMETPUUCCKUX 3aaa4.

[IpumeHsTh CBOMCTBAa TOYKM TEpecedyeHus MeIuaH TPeyrojbHUKa (LIEHTpa Macc) B pEUICHUH
3azad.

BrageTe nmoHsATHEM CpelHEW JIMHUM TPEYroJbHUKA M TpalelyH, IPUMEHATh UX CBOMCTBA MPH
peleHnn reomeTpuyeckux 3amad. llomp3oBaThesa Teopemoit @aneca U TEOpPEMOM O
MIPOMOPLIIMOHANBHBIX OTPe3KaX, MPUMEHATh UX Ul PEIICHUS MPAKTUUECKUX 3a]a4.

[IpuMeHsTh NpU3HAKY [T0A00US TPEYTOJIbHUKOB B PEIICHUH T'€OMETPUYECKUX 3a/1au.
[Tonws3oBatbest Teopemoii [ludaropa mans pemeHns T€OMETPUUYSCKUX U TPAKTUUYSCKUX 3aj1ad.
Crpouth MaTEeMaTUYECKYIO MOJIENb B MPAKTUYECKHUX 3a7adaxX, CAMOCTOATEIbHO AETaTh YepTEX
Y HAXOJHUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagerp mnoHATHSMH CHUHYCAa, KOCHHYCAa W TaHT€HCAa OCTPOro yriia MpsSMOYTOJIbHOTO
TpeyrojbHuka. [1071530BaThCsl 3TUMU MOHITUSIMU JUI PEIICHUS TPAKTUUECKUX 3a1a4.
Boruncnsate (pa3inyHbIMUA COCOOAMM) TUIOMIA/Ib TPEYTOJIbHUKA U TUIOIIATA MHOTOYTOJbHBIX
¢buryp (moyib3ysich, rae HeoOXOIUMO, KaJdbKyasaTopoM). [IpuMeHSTHh MosyueHHbIE yMEHHUS B
MPAKTUYECKUX 3a7auax.

Brnagerps moHATUSIMH BIUCAHHOTO U LIEHTPAJIBHOTO YIJla, UCIOIb30BaTh TEOPEMbI O BIIMCAHHBIX
yriax, yriax Mex1Iy XopAaMHu (CeKyIIUMH) U YTIie MeX/1y KacaTeIbHOUM U XOpA0H MpHu pelieHun
reOMETPHYECKUX 3a/1a4.

Bnagerp moOHATHEM OMNHUCAHHOTO YETHIPEXYTOJIbHHUKA, IPUMEHSATH CBOICTBA OIMUCAHHOIO
YeThIPEXYTOJIbHUKA TP PEIICHUU 33/1a4.

[IpuMeHATH MOTy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUUYECKUE MOJIEIH JUIsl 3a/1a4
pealbHON KU3HU U MPOBOJAUTH COOTBETCTBYIOIIHME BBIYMCICHUS C MPUMEHEHHEM MOJ00US U
TPUTOHOMETPHH (TIOJIB3YSICh, TJIE€ HEOOXOAUMO, KAIbKYIISITOPOM).

9 kmacce

3HaTh TPUTOHOMCTPHUYCCKUC q)YHKI_II/II/I OCTPBIX YIJIOB, HAXOAWUTH C UX NOMOHIBIO PA3JIMYHBIC
OJICMCHTBI TPSAMOYT'OJIBHOTO TPCYTOJIbHUKA («peI_HeHI/IC MMpsAMOYTOJIbBHBIX TprTOJ'ILHI/IKOB»).
Haxoaute (C IIOMOIIIBIO KaJ'IBI(y.]'IHTopa) JJIMHBI U YTJIBIL 11 HETAOJUYHBIX 3HAYCHHUI.
ITonp30oBaThCs (bOpMyJ'IaMI/I MNPpUBCACHUA U OCHOBHBIM TPHUTOHOMCETPHUYCCKUM TOKIACCTBOM IJIA
HaX0XJICHUS COOTHOILICHUI MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU.
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Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUIS HAaxXOXJIEHHUS DPAa3IMYHBIX DJIEMEHTOB
TPEYroJbHUKA («PEIICHHE TPEYroJIbHUKOBY), MPUMEHATh MX IMPHU PEIICHUH T'€OMETPUUYECKUX
3azad.

Brnagers moHsATHSAMEH TpeoOpa3oBaHUsS TONOOWS, COOTBETCTBEHHBIX JJIEMEHTOB TOJ00HBIX
¢uryp. [Tonp30BaTHCS CBOMCTBAMH ITOI00US TIPOU3BOJILHBIX (DUTYDP, YMETh BBIUUCIATH ITHHBI U
HaXOJHUTh YIIbl y TOJA00HBIX (uryp. [IpuMeHsITh CBOMCTBA MOAO0MS B MPAKTUYECKHUX 3ajadax.
YMeTh IPUBOAUTH MPUMEPHI MMOA00HBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonmb30BaThcs TEOpeMaMu O TPOM3BEACHUU OTPE3KOB XOpJ, O TMPOU3BEICHHH OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCsi BEKTOpAMHU, MIOHUMATh WX TE€OMETPUUYCCKUN U (DU3UYECKUN CMBICH, TIPUMEHSTH
WX B PEIICHUHM T'€OMETPHUYSCKUX U (pu3mueckux 3amad. [IpuMeHsITh CKaIsipHOE MPOU3BEICHUE
BEKTOPOB JUIsI HAXOXKJICHHS [UTUH H YTJIOB.

[lomp30BaThcsi METONOM  KOOPIMHAT HAa TUIOCKOCTH, TPUMEHSAThH €ro B  PEHICHUU
TCOMETPUYCCKUX H MPAKTUICCKHX 3a71ad.

Bragerp NOHATHSAMH TMPABUIBHOTO MHOTOYIOJIBHUKA, JUTHHBI OKPY)KHOCTH, JJIMHBI JyTH
OKPY)KHOCTM W DPaJMaHHOW Mephl yria, YMETh BBIYHCIATH IUIOMIATh KPyra M €ro 4acTeu.
[TpuMeHSTH MOTyYCHHBIE YMEHUS B TPAKTHYCCKUX 3aj1adax.

Haxomute ocu (MM TICHTPBI) CHMMETPHH (GHUTYp, TPUMEHSTHh JBIKCHUS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

[TpuMeHSTh TOJTydeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTH MAaTEMaTUICCKUE MOJICIH IS 33134
peaIbHON KU3HU W TPOBOJHWTH COOTBETCTBYIOIIHME BBIYUCIICHUS C MPUMEHEHHEM IOJ00MS U
TPUTOHOMETPUIECKUX (PYHKIUH (TIOJIB3YACH, TJIe HEOOXO0UMO, KAIbKYISITOPOM).
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TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (HO IrogAmM OBY‘IEHI/IH)

7 kaacc (68 4)

Ha3sanue
pazaena (TeMbl)
Kypca (4uciio

OcHoBHOE coiep:kaHHe

OcHOBHBIE BU/IbI 1€SITEILHOCTH 00yUYAIOIIUXCS

MPEACTABJICHUSI O  PaBHBIX
(koHTpYIHTHBIX) (urypax. Tpu

IIpU3HAKa paBeHCTBa
TPEYrOJIbHUKOB.

IIpusnaku paBeHCTBa
MIPSIMOYT OJIbHBIX

TPEYTOIbHUKOB. CaoiicTBO
MeIuaHbl IPSIMOYT'OJIBHOTO
TPEYyroJbHUKA.

PaBHOOeapeHHbIC u
PaBHOCTOPOHHHE

TpeyroiabHUkd. llpusHaku u
CBOICTBA paBHOOEIPEHHOTO
TPEYroJIbHUKA.

[IpotuB  Gombmmieir  CTOPOHBI
TPEYroJIbHUKA JIGKUT OONbLIMH
YTOIN. IIpocreiimme
HEpaBEHCTBA B  TI'EOMETPHH.
HepaBenctBo  TpeyronbHUKA.

HepaBencTBO 10MaHOM.
[IpssMOyronbHbI TPEYrOJbHUK
¢ yriom B 30°.

[lepBrie TTOHSTHS 0
JIOKa3aTeNbCTBAX B FEOMETPUH.

4acoB)
IIpocreiimne IIpocreiimme reomerpuueckue | DOpMyTHPOBATE OCHOBHBIC ITOHATHUS U ONPEAEICHUS.
reoMeTpHYecKH |O00BEKTHI: TOUKH, MPsMEIe, Tyud | Pacno3HaBarh M3ydeHHbIE TeoMeTpHuYecKHe (UTYpPHI,
e GUrypbl M UX|U  YIJbl,  MHOTOYTOJNBHUK, | OpeaeasiTh UX B3aUMHOE PACIIONOKEHNE, BHINOJHATD
CBOMCTBA. JIOMaHasl. YepTEXK MO YCIOBUIO 3a]1a4u.
H3mepenne Cvmexnsle U  BepTHKanbHbIE | [IpoBoaAMTH mpoCTEHIINE TOCTPOSHHS C IMOMOIIbIO
reoMeTpuyeckn |yribpl. Pabora ¢ mpocTeWIIMMU | IUPKYIIS U JTMHEHKH.
X BEJIUYHH | YePTEKAMU. Usmepenve | U3mMepsiTb  NHMHEHHBIE W YIVIOBBIE  BEIMYUHBI
(14 ) JIMHEHHBIX U YTJIOBBIX BEIMYHH, | TECOMETPUUECKUX U TIPAKTHUECKUX O0HEKTOB.
BBIYUCIICHUE OTPE3KOB U YIIIOB. | OmpeaessiTh «Ha Ti1a3» pa3Mepbl PeabHBIX 00BEKTOB,
[epumerp u miomans QUryp, | MPOBOAUTH rpyOyI0 OLIEHKY UX Pa3MEPOB.
COCTaBJIEHHBIX u3 | PemiaTh 3a7aum Ha BBIYMCIEHHE JIMH OTPE3KOB H
MIPSIMOYTOJIbHUKOB. BEIMYUH YTJIOB.
Pemarp 3amauym  Ha  B3aMMHOE  PAaCIOIOKEHUE
TreOMETPUYECKUX QHUTYD.
IMpoBoanTh KiIaccuQUKAIMIO YIIIOB, BBIYHCISTH
JUHEWHbIE W  YIJIOBBIE  BEIMYMHBI, MNPOBOIUTH
HE0O0XOIMMBbIE TOKa3aTENbHBIE PACCYKICHMS.
3HAKOMUTHCS ¢ UCTOPUEH Pa3BUTHS T€OMETPHH.
Tpeyroasnuxku |lIlonsarue 0 paBHbIX | Pacmo3HaBaTh Mapel paBHBIX TPEYTOJNbHUKOB HA
(22 u) TPEYTOJIbHUKaX W TIePBUYHBIE | TOTOBBIX YepPTEkKax (C yKa3aHHEM MPU3HAKOB).

BopIBOaMTH clencTBUS (PaBEHCTB COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIHHUKOB.
@DopMyJIHPOBAThL  OMpPEIEIEHUs:  OCTPO-YrOIBHOTO,
TYMOYT'OJIBHOTO, TPSAMOYTOJIBHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHEIO  TPEYTONBHUKOB;  OMCCEKTPHCHI,
BBICOTBI, MEIWAHBI  TPEYrOJbHUKA,  CEPEIMHHOTO
MepIEeHANKYISIpa OTpe3Ka; epuMeTpa TPEyroabHUKA.
DopMyIUPOBATH CBOMCTBA u MpU3HAKU
paBHOOEIPEHHOTO TPEYTOIHHIKA.

CTpouth depTexd, pewiaTb 3ada4d C TIOMOIIBIO
HAXO)KJICHVS] PABHBIX TPEYT OIbHHUKOB.

IIpuMeHsATh TIPU3HAKA PABEHCTBA MPSMOYTOIBHBIX
TPEYTOJIEHUKOB B 3a/la9ax.

HUcnoab3oBaTh upoBkIe pecypchl
HCCJIEOBAHUS CBOICTB N3y4aeMBIX QUTYP.
3HAKOMUTBHCH € UCTOPUEl Pa3BUTHSI TE€OMETPUMU.

IS
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ITapa/ienbHbIE
npsiMbIe, CyMMa
yIJIOB
TPEeYroJbHUKA
(14 )

[lapannensHble HpsMBIE, HX
ceoiictBa, Ilarelii mocrymar
EBxnupma. Hakpect nexamue,
COOTBETCTBEHHBIE U OAHOCTO-
poHHHME YTibl (00pa3oBaHHBIC
IIpH TEPECEUEHUU Mapasenb-

HBIX MPSIMBIX CEKYILEH).
IIpusnax NapajieIbHOCTU
IPSIMBIX ~ 4€pe3  PaBEHCTBO

pacCcTOSHUI OT TOYEK OJHOMN
IIPSIMOU 10 BTOPOM IIPSIMOM.
CymMma yIJIOB TpeyrojibHUKa U
MHOT'OYT'OJIbHHKA.

Buemnue yrisl TpeyroiabHUKA.

@opMyJIMPOBATH NOHSITHE TAPALICIBHBIX MPIMBIX,
HAXOAUTh NMPAKTUYECKHE TPUMEPBI.

H3yuarp cBolicTBa yIJIoB, 0Opa30BaHHBIX
MepecevyeHnH apajIeIbHbIX IPSAMBIX CEeKYIIeH.
IIpoBoauTe N0Ka3aTeqBCTBA MApaJIEIb-HOCTH JIBYX
OpSAMBIX C TIOMOIIBIO YIJIOB, OOpa3oBaHHBIX IpU

npu

MEepeceYeHUr 3ITHX MPSAMBIX TpPeThed  MpPSIMOH.
BbruucasaTte cymMMy — yIJIOB  TPEYrojbHUKa U
MHOT'OYT OJIbHHKA.

Haxoauts uncnoBbic 1 OyKBEHHBIC 3HAYEHHS YITIOB B
TEOMETPUYECKHX 3a/ladyax C UCIOJIb30BaHUEM TEOPEM O
CyMMe YTJIOB TPEYTOJIbHUKA U MHOT'OYT OJIbHUKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUH.

OKpY:KHOCTDb U
KPYT.
TI'eomeTpuvecku
€ MOCTPOeHH s
(14 )

OKpY>XHOCTB, XOPAbI u
JUaMETPBI, X CBOIICTBA.
KacarenbHasts K OKpY>KHOCTH.
OKpyXHOCTb, BIIMCaHHas B
yron. llonstue o I'MT,
IpUMEHEeHHe B 3ajadax.
buccektpuca u cepenuHHBII
TIEPIICHANKYIISIP KaK
TEOMETPUIECKHIE MECTa TOUEK.

OKpyXHOCTB, OITMCAaHHAs OKOJIO

DopMyTHPOBATHL ONPEAEICHUS. OKPYKHOCTH, XOP/bl,
JIMaMeTpa U KacaTelbHOU K OKpyxHOocTu. M3y4darh ux
CBOICTBA, IIPU3HAKH, CTPOMTH uepTexu. MccaenoBars,
B TOM 4HCIE HCHOJAb3Yys LHM(ppPOBBIE pecypehl:
OKPYXHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,
BIIMCAaHHOH B yroJl; PAaBEHCTBO OTPE3KOB KACATENbHBIX.

Hcnoan3oBare Meron I'MT g nmokasartenscTBa
TEOpeM O  T[epeceueHHH  OHCCEeKTPUC  YIJIOB
TPEYroJbHUKA W CEPEAMHHBIX IEPIEHIUKYISIPOB K
CTOpOHAaM  TpeyrojiibHMKa ¢  mnomombio  I'MT.

3HaHu# (4 9)

Kypca 7 Kiacca.

TpeyrodpHuKa. Brucannas B|OBJaaeBaTh MOHATHSIMM BIIMCAHHONW W ONMHCAHHOU
TPEYrOJIBHUK OKPY>KHOCT. OKPYXXHOCTEH TpEyroJbHUKA, HAXOAUTh ILIEHTPBI 3THUX
IIpocreiinue 3a7auu Ha | OKPY>KHOCTEH.
IIOCTPOEHHUE. Pemrars OCHOBHBIE 3aJa4dM HA IOCTPOEHME: YIUIA,
PAaBHOTO [JAHHOMY; CEPEIMHHOIO IEpPHEHAUKYIIpa
JIAHHOT'O OTpe3Ka; MPsIMOM, TPOXOAAIIEH uepe3 JaHHYIO
TOYKY W  NEPHEHAUKYISPHOW JAHHOW  MPAMOWH;
OMCCEKTpPHCHl JAaHHOTO yTJa; TPEYroJbHUKOB II0
Pa3INYHBIM 3JIEMEHTAM.
3HAKOMUTHCS € UCTOPUEH Pa3BUTHS T€OMETPHH.
IToBTOpEHME, [loBTOoperne wu  00600menue | Pemate 3anayuM Ha IMOBTOPEHHWE, WILTIOCTPHUPYIOUINE
00001eHne OCHOBHBIX TMOHSATUNA M METOJAOB | CBA3U MEX]Y Pa3IMYHBIMH YacCTsIMU Kypca.

8 kuacc (68 u)

Haszpanue
pazaena (TeMbl)
Kypca (4ucjio

OcHoOBHOe coaepkanue

OcHoBHbBIE BUABI IeSITEILHOCTH 00y4aI0IINXCS

LenTtpanbHast CAMMETPHSL.

4acoB)

YetwipéxyroasnH | [lapamienorpamm, ero | U3o0paxarhb H HAXOAUTh Ha yepTexax

uku (12 4) MIPU3HAKU U CBOWCTBA. YacTHBIE | YETBIPEXYTOJIBHUKH Pa3HBIX BUIOB M UX 3JIEMEHTBHI.
ciydan napajienorpaMMoB | @OpMyIHpPOBATh ONpefeJIeHUs: TapajeorpaMma,
(IpsIMOYTOJIBHUK, poMmO, | mpsiIMOyrofibHUKa, pomOa,  KBazgpara,  Tpameuuw,
KBaJIpar), HMX TNPU3HAKK U |pPaBHOOOKOH Tpamenuu, HpSAMO-YrOJbHOW TpamenuH.
CBOWCTBA. Tpanenws. | Jloka3piBaTh U MCHOJIB30BATh MPH PelIeHUH 3a7a4
PaBHOOOKass ¥ TpsAMOYroibHas | IPU3HAKK U CBOMCTBA: MapajulelorpaMma, IpsMOyTroib-
Tpaneuuu. HUKa, pomba, KBajapara, Tpameluud, pPaBHOOOKON
Y nBoenue MEJHUaHbl. | TpaIreuu, NpsIMOYrOJIbHON Tpareuu.

IIprMeHATH MeTO yIBOSHUS MEAUAHBI TPEYT OJbHUKA.
Hcenoan3oBaTh 1UQPOBLIE pecypehl I UCCIEIOBaHUS
CBOMCTB HM3y4aeMbIX QUTyp.
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3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH

Teopema Teopema ®aneca u teopema o |IIpoBoAUTE NOCTPOEHHHA C IIOMOLIBIO LUPKYJId U
dajneca | | IPONOPIIMOHANBHBIX OTPE3Kax. |JIMHEWKH ¢ HcHoiab3oBaHue teopembl Dameca u
TeopeMa o | Cpennsisi TUHUS TPEYTOJIBHUKA. | TCOPEMBI O MPOIMOPIHOHATBHBIX OTpPE3Kax, CTPOUTh
nponopuuoHaasb | Tpanenus, e€ cpeaHss IMHUSA. | Y€TBEPTHIN IPONOPLIMOHAIBHBIA OTPE30K.
HBIX OTpe3Kax, | [IponopunonansHbie  oTpe3ky, | [IpoBoauTh M0KA3aTENBCTBO TOrO, YTO MEIHAHBI
nox00- MOCTPOEHHE 4eTBEPTOIO | TPEYTONbHUKA IEPECEKAIOTCI B OJHOM TOUYKE, U
HbIE MPONOPLIMOHAIBHOIO OTPE3Ka. |HAXOAUTH CBSI3b C  I[IEHTPOM MacC, HAaXOAUTh
TpeyroJbHuku |CBolicTBa ILIeHTpa MacCc B |OTHOILIEHHE, B KOTOPOM MEAMAHBI AETATCS TOYKOM HX
(15 ) TPEYTOJIbHUKE. nepeceucHusl.
[Mono6usie Tpeyronbuuku. Tpu | Haxoaurs momo0HBIE TPEYroNbHUKM Ha TOTOBBIX
IpU3HaKa oI00MS | YepTEKAX C YKa3aHHEM COOTBETCTBYIOIIMX IPHU3HAKOB
TpeyroibHUKOB. [IpakTHyueckoe | mogoousl.
MIPUMEHEHHE. Pemiats 3amaum Ha TMOAOOHBIE TPEYTOJBHUKH C
MTOMOIIBI0 CAMOCTOSITENTEHOT'O TTOCTPOSHUS YepTekKel u
HaXOXIACHUA HOILO6HBIX TPEYT'OJIbHUKOB.
IIpoBoauTh [0Ka3aTeILCTBA C  HCIOJIB30BAHUEM
MIPU3HAKOB MOI00USI.
Jloka3pIBaTh TP IPU3HAKA MTOI00US TPEYTOJbHUKOB.
IlpuMeHATL TIONy4YEHHBIE 3HAHWS TIPH  PEIICHUU
TCOMETPUUCCKUX U MPAKTUICCKUX 3a1a4.
3HAKOMUTBHCA C UCTOPUE Pa3BUTHSI TEOMETPHUH.
ILaomans. [ousitie 00 oOmeil Teopuu |OBaaneBaTh NePBHUYHBIMH MpPeICTABJEHHAMHU 00
Haxoxaenue IO AU, obmieit Teopuu IUIOMAAM (MeEpbl), (POPMYJTHPOBATH
HﬂOHIa}IEﬁ (DOpMy.HBI JUISL TIomaan CBOMCTBA IIomaau, BeIACHATh UX HﬁI‘J’ISIZIHBIf/i CMBICII.
TPEYroJILHUKOB | TPEYTOJIbHUKA, BeiBonuTh (opMyNbl TUIOMAAM  MApajuieNiorpamMma,
U MHOIOYIoJib- | Tapajuienorpamma. OTHOIIEHHE | TPEyrONbHUKA, Tpamenuu u3 (GOpPMYNBl  IUIOMATH
HBIX (¢uryp. | mmomanel TPEYrolbHUKOB C | IPSMOYTOJIbHUKA (KBaapaTa).
Inomanu OOIMMM  OCHOBaHHUEM  WJIH
NMOI00HBIX o0111el BEICOTOM.
duryp (14 1)
Briuncnenue ioniaael | BoiBoauThb b opMmyIibl TLJTOIA AN BBIITYKJIOTO
CIIO’KHBIX buryp Yepe3 | 4UeTHIPEXYTONbHIUKA Yepe3 MWATOHAIH W YTON MEXIY
pazbmenne Ha  dWacTH ¥ |HUMH. HaxoauTth turomanw ¢uryp, n300paxEHHBIX Ha
TIOCTPOCHUE. KJIeT4aTol Oymare, MCIOJIb30BaTh pa3OreHre Ha YacTh
[Inomamu ¢uryp Ha KIeT4aToil | U JOCTpOEHUE.
Oymare. Pa3oupatn NpUMepbI HCITOJTB30BaHUS
[Inomamn momoOHBIX (GUTYP. | BCIIOMOTaTEIbHOM IO TN JUTS pemreHus
Brruucnenue IJIOIIAJEH. | FEOMETPUYECKUX 3a4au.
3amaun c npakTrdeckuM | HaxoauTs momanyn monoO0HBX ¢uryp. BerameasaTs
coflepxaHueM. PemreHne 3amad | IUTOMAIM Pa3IMdHBIX MHOTOYTONBHBIX (pHUTYP.
c TTOMOIIIBIO merona | Pemiarp 3agaum Ha TUTOm@Ab C  TPAKTUYECKAM
BCIIOMOTaTEIhbHOM TUTOIIAIH. COJIEpKAHUEM.
Teopema Teopema [Mudaropa, e€ | loka3biBaTh Teopemy lludaropa, ucnosin3oBarh

Mudaropa U
Hayaja
TPUTOHOMETPHU
(10 u)

JIOKa3aTeNbCTBO M IPUMEHEHHUE.
Ob6patnas teopema Iludaropa.
Onpenenenue
TPUTOHOMETPHUYECKUX (PyHKIMH

OCTpOro yria,
TPUTOHOMETPHYECKUE
COOTHOUICHUS B

MIPSMOYTOJILHOM TPEYTrOJIbHUKE.
OcHOBHOE

TPUTOHOMETPUUECKOE
TOXJIECTBO. CooTHolIeHNs
MEXIY CTOPOHAMU B
MPSIMOYTOJIbHBIX

e B NPaKTHYECKUX BBIYHMCICHUSX. DOPMYJIMPOBATh
OIpeNeNeHNs] TPUTOHOMETPUYECKUX (DYHKUHUH OCTpPOro
yIia, IPOBEPATh UX KOPPEKTHOCTb.
BbIBOIMTB TPUTOHOMETPHUUECKHE
IPSIMOYTOJILHOM TPEYT OJIbHUKE.
HccaenoBaTb COOTHOIIGHHS MEXAY CTOPOHaMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaMmu B 45° u 45°;
30° u 60°.

Hcnoan3oBarh (QopMynabsl NPUBENEHHS W OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO AJIST HAXOXKJIEHUSA
COOTHOIIEHU I MEXTY TPUTOHOMETPUIECKUMHU
(YHKUMSMH Pa3IMUYHBIX OCTPBIX YIJIOB.

IIpuMeHATH mOMyYyeHHBIE 3HAHUA W YMEHHA IIpU

COOTHOIICHHA B

57




TpPEyroJibHUKaX ¢ yriaaMu B 45
u 45°; 30° u 60°.

pelIeHNH NPaKTUYECKUX 3a7ay.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTUS T€OMETPUH.

3HaHui (4 1)

8 kmaccoB, 00001IEHHE 3HAHUIA.

Yrasl B |Brncannsle u  neHTpanbHble | POPMYIHPOBATH OCHOBHBIE ONPENENEHUS, CBSI3aHHBIC
OKPYKHOCTH. YTIIBI, yromn MEXIy |C yriamMu B Kpyre (BOMCAaHHBIA Yroi, IEHTpaJbHbIA
BnucanHble W |KacaTenbHOM M XOpAOH. YTIBI|yrom).
ONUCAHHBbIE MEXJly XOpAaMHU U ceKyliuMH. | HaxoauTh BIMCaHHBIE YIJIbl, ONMPAIOIIMECS HA ONHY
YeThIpeXyroybH |BrnucanHple ¥ ONUCaHHBIE | AYTY, BBIYHCJIATH VYIJIBl C IOMOIIBIO TEOPEMBI O
HUKH. YeThIPEXYTONbHUKH, VX |BIIMCAaHHBIX  YIJlaX, TEOpPeMbl O  BIHCAHHOM
KacarenbHble K | IpU3HAKU u CBOMCTBA. | YETBIPEX YT OIbHUKE, TEOPEMBI O LIEHTPAIILHOM YIJIE.
OKPY:KHOCTH. [Ipumenenue 3tux cBoiicts npu | MceenoBaTb, B TOM YHCJIE C MOMOINBIO HUPPOBBIX
Kacanue peueHun FeOMETPUYECKUX | PECYPCOB, BITMCaHHbBIE u Ol CaHHBIE
OKpYKHOCTel 3aj7a4. YETBIPEXYTONIbHUKYA, BBIBOAMTB MX CBOMCTBA U
(13 u) B3aumHoe pacrioiokeHue JABYX | IPU3HAKY.
OKPYXHOCTEH. Kacanue | Ucmonb3oBaTh 3TH  CBOWCTBAa W MpPHU3HAKKH TIpU
OKPYXHOCTEH. peuieHuu 3ajad.
IloBTOpEHME, IToBTOpEeHuE OCHOBHBIX | Pemiath 3asauM Ha IOBTOPEHUE, HIUIOCTPUPYIOILIME
0000 enne TIOHATUN U METOJIOB KypCOB 7 M | CBSI3U MEX/y Pa3lNMYHBIMU YacCTAIMHU Kypca.

9 kaacc (68 u)

Ha3Banue
pa3nena (TeMbl)
OcHoBHOe coiep:kaHHne OcHoBHBIE BU/IBI 1€SITEJILHOCTH 00y4arouIuxXcst
Kypca (4ucJio
4acoB)
Tpuronomerpus | OnpezneneHue @DopMyJIHPOBATH ONpeAeSeHUs] TPUTOHOMETPHIECKAX
. TeopeMbl | TPUTOHOMETPUIECKUX (PYHKIUH | GYHKIIUI TYIBIX H TIPSMBIX YTIIOB.
KOCHHYCOB u | yraos ot 0° mo 180°. Kocunyc v | BbIBOAMTH TeopeMy KOCHHYCOB U TE€OPEMY CHHYCOB (C
CHHYCOB. CHHYC TIPSIMOTO ¥ TYIOTO yTJa. | paJuyCcoM OIMMCAaHHOW OKPY>KHOCTH).
Pemrenue Teopema KOCHHYCOB. | PemiaTh TpeyroapHUKH.
TpeyroiabHuKoB |(O600meERHas) TeopeMa | Pemiars  npakTHueckue —3aJadd, CBOIALIMECS K
(16 ) CHHYCOB (c PaaryCcoOM | HAXOXACHUIO PA3NNIHBIX JJIEMEHTOB TPEYTOJbHUKA.
OTMICAaHHOU OKPY>KHOCTH).
Haxoxnenue jIMH CTOPOH U
BEJIMYWH YTJIOB TPEYTOIBHHUKOB.
Dopmyna ILJTOLIAIN
TPEyroJIbHUKa  4Yepe3  JBe
CTOPOHBI U YTOJI MEKIy HUMHU.
dopmyna IJTOLIAIN
YEeTHIPEXYTONBHUKA Yepe3 ero
MUATOHAId W YOl  MEXIy
HUMU.
IIpaktuueckoe MIPUMEHEHUE
JIOKa3aHHBIX TEOPEM.
IIpeo6pazoanu |Ilonatue o mnpeoOpa3oBanuy | OcBanBaTh NOHATHE IPEOOPA30OBAHUS TOJOOHS.
e noxo0usl. | 10100usL. HccnenoBaTs OTHOIIEHWE JIMHEHHBIX  3IIEMEHTOB
Metpuyeckne |COOTBETCTBEHHBIE  BJIEMEHTHI | QUTyp Ipu npeodpazoBanuu nonodus. Haxoaurs
COOTHOIIEHHUsl B |IIOJO0HBIX QUTYP. TIPUMEPHI TIOJIOOHSI B OKPYXKAIOMIeH JTeHCTBUTEILHOCTH.
OKPYKHOCTH Teopema o  mpousBeneHnu | BBIBOAUTHL  METPUYECKHE  COOTHOLICHHS  MEXKIY
(10 w) OTPE3KOB XOpJ, TeopeMa O |OTpe3KaMH XOpZ, CEeKYUIMX M KacaTelbHBIX C
MIPOU3BENICHUH OTPE3KOB | UCTIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB W IMOMOOHBIX
CEeKYIIUX, TeopeMa O KBaJpare | TPEYroJIbHUKOB.
kacarenbHO. llpuMenenue B|Pemars reoMeTpuyeckwe 3amaydm W 3a7aud W3
peueHnn T€OMETPUYECKUX | peallbHOW JKU3HM C  HCIOJNB30BAHMEM  IOMOOHBIX
3a/ay. TPEYTOJILHUKOB.

58




BekTopsi (12 u)

Onpenenenne BEKTOPOB,
CIIOXKEHUE u Pa3HOCTD
BEKTOPOB, YMHOKEHHE BEKTOpa
HAa YHUCIIO.

dusnyeckui U
reoMeTpUYEeCKUH CMBICIT
BEKTOPOB.

Paznoxenue BekTopa 1O ABYM
HECKOJUIMHCAPHBIM BCKTOpaM.
Koopnunate! BekTopa.
CkansapHoe MIPOU3BEICHNE

BCKTOPOB, €ro MpUuMCHCHUC IJIs
HaXOXICHU IJINH U YTJIOB.

Hcnonb3oBaTh BEKTOPHl KaK HalpaBiIEHHBIE OTPE3KH,
HCCIe0BaTh TEOMETPUYECKHH  (IepeMelieHue) H
(u3nvecKuii (cuiia) CMBICIBI BEKTOPOB.

3HaTh ompeaeNeHHsl CyMMBl M pa3HOCTH BEKTOpPOB,

YMHOKE€HUS  BEKTOpa Ha  4YHUCJIO, HMCCJIeI0BATH
TCOMETPUYCCKUH U (PU3UYECKUH  CMBICIBI  3THX
onepauui.

PemiaTth reoMeTpuuecKre 3aadM C HCIOIB30BAHHEM
BEKTOPOB.

PackaaapiBaTh BEKTOpP IO JBYM HEKOJUTHHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKalIIpHOE IPOU3BEACHHE BEKTOPOB,
BBIBOJUTH €T0 OCHOBHBIE CBOMCTBA.

Pemenne 3amad ¢ mnomompio | BeluMeasTe  cymMMy,  pa3HOCTB U CKaJIIpHOE
BEKTOPOB. MIPOU3BETCHNE BEKTOPOB B KOOPIMHATAX.
[Ipumenenue BekTopoB Ui | [IppMeHATH CKaJIsIpHOE IIpOU3BEJCHUE ULt
pelieHusl 3a1a4 KHHEMAaTUKH U | HAXOXAECHUS JJINH U yTJIOB.
MEXaHUKH.
JexapToBbI JexapToBsl koopauHaThl Todek | OcBamBaTh MOHATHE  MIPSIMOYTOJIBHOH  CHCTEMBI
KOOPAMHATHI HA | HA IJIOCKOCTH. KOOPJIMHAT, A€KaPTOBBIX KOOPIUHAT TOUKH.
MI0cKoCcTH (9 4) | YpaBHeHUE NpsIMOW. YTo0BOH | BBIBOAMTH ypaBHEHHME IMpPsIMOM M OKPYKHOCTH.

KO3 UIIMEHT, TaHTeHC YyTIia
HaKJIOHa, MapajielbHblE U
MEpIEHIUKYIISIPHBIE IIPSIMBIE.

YpaBHeHUE OKpPYKHOCTH.
HaXO)KZIeHI/Ie KOOpAHAT TOYEK
[IEPECEUCHUs] OKPYKHOCTH H

TPSIMO.

Meron KOOpJMHAT npu
pereHnn TeOMETPHYECKUX
3amad.

Hcnonb3oBanue MeToja
KOOpAMHAT B TPAKTHYECKHUX
3a/avax.

BoineasiTe MOJIHBINA KBajpatr Il HAXOXKJIEHUSA LIEHTpa
U paanyca OKpY>KHOCTH 110 €€ ypaBHEHHIO.

Pemiats 3agauMm Ha HAXOXACHHUE TOYCK IEPECCUCHUS
MPSIMBIX W OKPYKHOCTEH C TIOMOIIBIO MeEToja
KOOpJMHAT.

Hcnosib30BaTh CBOMCTBA YIJI0BOTO KO3 (HUIMEHTA
NpsIMOM  TpH  pEIIeHWH 3a7ad, Ui ONpeAeTeHHs
pacIOIOKEHUS TTPSMOM.

[pumenaTs KOOPJIMHATHI npu perieHun
FeOMETPUYECKUX W TPAKTHUECKUX  3ajad, Ui
MOCTPOCHUSI MATEeMAaTHYECKMX MOJeNed  pealbHbIX

3a7a4 («METOI KOOPIUHATY).

IToab3oBaTbesi ISl TIOCTPOEHUST W HCCIETOBAHMM
U(POBBIME pECypCaMHu.

3HAKOMUTBLCA C HCTOPUEl Pa3BUTHS TEOMETPHH.

IIpaBuabHbIE
MHOTOYTOJILHUK
H. Jnuna
OKPY:KHOCTH H
IJIoIAAb Kpyra.
Bbruuciienue
niomaznei (8 1)

[IpaBusbHBIE MHOTOYTOJIBHHKH,
BBIUMCIICHHUE MX DJIEMEHTOB.
Uucno m 1 UIMHA OKPY>KHOCTH.
dnuHa  Oyrm  OKpPY>KHOCTH.
Papguannas mepa yria.

I[Inomwans kpyra u  ero
3JIEMEHTOB (cexTopa u
CErMCHTA). Brruncnenne
Iomanei ¢buryp,
BKJIFOYAIOLINX 3JIEMEHTHI KpyTa.

DopMyJIHPOBATH oTpesiesieHne MPaBUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX DIIEMEHTHI.

Moab3oBaTbeA MOHATHEM [UIMHBI  OKPYXXHOCTH,
BBEJIEHHBIM c TTOMOIIIBIO MIPaBIIIBHBIX

MHOT'OYT'OJIBHUKOB, OHNpeleIsiTh YHCIO T, JJIUHY AyTrd
U paiuaHHyIO0 Mepy yria.

IIpoBoguTs mepexoj OT pPAAUAHHOM MeEphl yria K
rpaIyCcHON U HA00OPOT.

OnpeaensiTe IOMAAL Kpyra.

BoiBoguts Qopmyasl (B TpagycHOH © paauaHHON
Mepe) IJ1s JUIMH AYT, IJI0MAAel CEKTOPOB U CErMEHTOB.
BoruneasaTs miomany Guryp, BKIIOYAOMINX JIEMEHTHI
OKpYXKHOCTH (KpyTa).

HaxoauTs 1uronay B 3a1a4ax peajbHON KU3HH.
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MEPIEHANKYJISIPHBIE MTPSIMBIE.
OKpYyXHOCTB u KpYT.
I'eoMerpuueckue nOCTpOECHMUS.
Vsl B OKPY>KHOCTH.
BrnucanHele u  omMcaHHBIE

JABukenust IonsTue 0 IBUKeHnU | Pa30upaTte mnpuMepsl, WUIIOCTPUPYIOIIME IOHATHUSA
TVIOCKOCTH IIJIOCKOCTH. [NapannenbHbIH | JBUKEHUS, IIEHTPOB U OCEH CUMMETPUU.
(6 9) IIEPEHOC, MTOBOPOT u | PopmyspoBaTh OTIpeAeTIeHHUs rapajieabHOro
cummerpuss. OcH M LEHTPHI | IepeHoca, IOBOPOTa U OCEBOM CUMMeETpUH. BhIBOIMTH
CUMMETPHH. UX CBOICTBa, HAXOAUTDH HEMO/BUKHBIE TOUKH.
IIpocreiimme npumeHenuss B|HaxoaMTh LEHTPBl U OCUM CUMMETPHUM IIPOCTEUINHX
pelIeHuy 3aaa4. ¢uryp.
IIpumMeHsATL NapajuIenbHBIM IIEPEHOC U CUMMETPUIO
NpU pelIeHUH TeoMeTpuUecKuX 3afad (pa3Oupath
MIpUMEpBHI).
Hcnoap3oBarh A8 TOCTPOEHHS U HCCIEIOBaHUM
U(PPOBEBIE PECYPCHI.
IloBTOpEHME, IloBTopenue OCHOBHBIX | OnepupoBaTh NMOHATHAMU: (uUrypa, TOUKa, mpsiMasd,
00001 enne, MOHATUN U METOJIOB KypcoB 7 — | yrod, MHOT'OYTOJIHUK, paBHOOEAPEHHBIN u
cucTtemMaruszanu |9 KimaccoB, 00OOIIEHWE U |PaBHOCTOPOHHHWH  TPEYTOJbHHKH,  MPSMOYTONbHBINA
s1 SHAHHIT® cUCTeMaTH3aIus 3HAHWM. | TPEYTONBHUK, MeIuaHa, OWCCeKTpuca U BbICOTA
(7 v) IIpocreiimme reoMeTpUYECKHE | TPEYTOJIbHUKA, HapajijIesIorpamm, pomo,
burypel W WX  CBOMCTBA. | IPSIMOYrOJBbHUK, KBaJIpaT, Tpamenus; OKPYKHOCTb,
WsmepeHne  reoMeTpHuYECcKHX | KacaTelbHas; paBeHCTBO ®  momobue  ¢uryp,
BEINYUH. TPEYT OJIbHUKOB; napajieIbHOCTh u
TpeyroasHUKY. MepIEeHANKYIISIPHOCTD MPSIMBIX, YTOJI MEXAY MPSIMBIMH,
[NapamnensHabie Y | CHMMETpHUSI OTHOCHUTENBHO TOYKA W TIPSAMOW; IJTMHA,

paccTosiHMe, BEINYMHA YITIa, IJIOIAlb, IIEPUMETD.
Hcnosb3oBars (oOpMyJbI: [EpuMeTpa M IUIOLIAAH
MHOTI'OYT'OJIBHUKOB, JJIMHBI OKPY>KHOCTHU U ILJIOIIA-

I Kpyra, o0béma NpsiMOYI 0JIbHOTO IapaJllenenuiesa.
OmnepupoBarbs NOHATHAMU: NIPSAMOYTOJbHAs CHUCTEMA

OKPY>KHOCTH KOOPAWHAT, BEKTOP; MCHOJb30BATh ITH TOHATHS IS
MHOTOYT OJIbHHKOB. MIpeICTaBIeHNUs JAHHBIX U PELIeHHS 3a1a4, B TOM YHCIIe
Ilpsimas u OKPY)KHOCTD. | I3 APYTUX YYeOHBIX TpeaMeToB. Pemath 3agaum Ha
YeThlpEXyTONbHUKH. MOBTOPEHUE OCHOBHBIX MOHATHH, WITIOCTPALIMIO CBI3EH
Brnucannsie ©  omMcaHHBIE | MEXIY Pa3IMYHBIMH YacTAMHU Kypca. BolOMpaTs MeToq
YEThIPEX YT OJTbHIKH. JUTS pEeLeHHs] 3a/1a4H.

Teopema Iludaropa m Hadana | PemaTh 3aga4u U3 MOBCEAHEBHOM KU3HU.
TPUTOHOMETPHUH. Pemienne

OOIINX TPEYrOIHHUKOB.
[TpaBuabHBIE MHOTOYTOTBHUKH.

IIpeoOpa3zoBaHusi  IJIOCKOCTH.
JBrkeHUSI. ITogoOwue.
Cummerpusl.

Ilnomanp. Briuucnenue
TIomaaeH. Inomaau
TOIOOHBIX (HUTYP.

JlexkapToBBl  KOOpAMHATHI HA
ITOCKOCTH.

BekTophl Ha MIIOCKOCTH.

3 37ech Tpe/CTaBIEHBI DIEMEHTHI COJEPKAHMS Kypca, M3y4aBINHMECS B 5—8 Kimaccax M TPeOyoIlue MOBTOPEHHS,
0000mmeHnst ¥ cucreMaruzamuu. OOpamarbcss K 3TOMY MaTepHally MOKHO B BHJIC aKICHTa HA 3aBEpINArOLIEM I3Tarle
H3y4eHHs Kypca 9 Kiacca WIM PaclpesieNsaTh MO0 COOTBETCTBYIOIIUM TEMAaTHYECKHM pas3zeliaM, M3y4aeMbIM B TCUCHHE
y4aeOHOro roja.

60



PABOYASA ITPOT'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA». 7 —9 KIIACCbI

I EJY U3YYEHUS YYEBHOI'O KYPCA

B coBpemMeHHOM IU(PPOBOM MHUpPE BEPOSTHOCTh M CTATHCTHUKA IMPHOOPETAIOT BCE OOIBIIYIO
3HAYUMOCTb, KaK C TOYKHU 3PEHUS IMPAKTUUYECKUX MPHIOKEHUH, TaK U HUX POJM B OOpa3oBaHMH,
HEOOXOIMMOM KaXKJIOMy 4YelIOBeKy. Bo3pacraer umcio mnpodeccuid, MpH OBJIAJCHHH KOTOPBIMHU
TpeOyeTcst Xopolasi 6a3oBasi OATOTOBKA B 00JaCTH BEPOATHOCTH M CTATHCTHKH, TaKas IOATOTOBKA
Ba)XKHA JUIS TIPOJIOJDKEHHUST 00pa30BaHMs U /ISl YCIIEUTHOM MPO(ecCHOHANBHON Kaphephl.

KEDK[[I)II\/JI YCJIOBCK IMOCTOAHHO NPHUHUMACT PCHICHUA HAa OCHOBC MMCIOIIHUXCA Y HCTO HAaHHBIX. A
JIIsL 000CHOBAHHOTO MNPUHATHUA PCHICHUA B YCIOBUAX HEAOCTATKa WJIIHU H30BITKA I/IH(i)OpMaIII/II/I
HE00X0IMMO B TOM YHCJIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE M CTATHCTUYECKOE MBINIICHHUE.

NmenHo modTOMYy OCTpO BCTajla HEOOXOJAUMOCTH COpMHUPOBATH y  OOYyYaIOIIUXCS
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOLIYI0 B ce€0sl B KaueCTBE HEOThEMJIEMON COCTaBISAIOLIEH
YMCHHUEC BOCHPHUHUMATD U KPUTUYCCKU aHAJIU3UPOBATH I/IH(i)OpMaIH/IIO, MpEACTAaBJICHHYIO B Pa3JIMYHBIX
¢bopMax, MOHMMATh BEPOATHOCTHBIM XapaKTep MHOTHX pealbHBIX IPOLECCOB U 3aBUCUMOCTEH,
MIPOM3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIE pacy€Thl. 3HAKOMCTBO C OCHOBHBIMM IPUHLIUIIAMU cOOpa,
aHaJM3a W TPEJICTABICHUS TAaHHBIX M3 Pa3InYHBIX cep KU3HU 00IIecTBa U TOCYIapCcTBa MPUOOIIAET
oOyJaromuxcsi K 0OIIEeCTBEHHBIM HHTepecaM. V3ydeHne OCHOB KOMOMHATOPHKH pPa3BUBAET HABBIKU
opraHuzanum repebopa W TOACY€Ta 4YHClia BapHAaHTOB, B TOM YHCJE, B TPUKIAIHBIX 3a/Javax.
3HaKOMCTBO C OCHOBaMH TeopuH rpadoB co3qaéT MareMaTudeckuil GyHIaMeHT A GOpMUPOBAHUS
KOMITETeHIMI B oOnactu mHGOpMaTuku U LU(POBBIX TexHoJorui. IloMumMo 3Toro, mpu M3ydyeHUU
CTaTUCTUKH M BEPOSTHOCTU 00OTAIIAIOTCS MPECTaBICHUS yJalllUuXCsl O COBPEMEHHON KapTHHE MHUpa U
METO/Iax €ro HccieloBaHusl, GOpMUPYETCs MOHUMAHUE POJIM CTAaTUCTHKU KaK MCTOYHUKA COLMATIBHO
3HaYUMOM HH(OpPMALIUY U 3aKJIaABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILICHUSI.

B cooTBeTCcTBHM C TaHHBIMU LIETSIMU B CTPYKTYpE MPOrpaMMbl yaeOHOro kypca «BeposaTHocTs 1
CTaTHCTHKA» OCHOBHOM IIKOJIBIBBIIETICHBI CIEAYIONINE COJIEPKATENbHO-METOINUECKUE JTUHIH:

«[IpeacraBnenue JaHHBIX U ONUCATENbHA CTAaTUCTUKA»; «BeposTHOCTHY; «DIeMeHTHI
KOMOMHATOpUKNY; «BBeneHune B Teoputo rpagony.

Copepxanne nunHuun «lIpeacraBieHne AaHHBIX U OMUCATENbHAS CTATUCTHKA» CIYXHUT OCHOBOM
s GOpMUPOBAHUS HABBIKOB pabOThl ¢ MH(POpPMAILMEH: OT YTeHUs U UHTEpIpeTauud UHQOpMaIHH,
MpeJICTaBJICHHONW B TaOnMIax, Ha AuarpaMMmax W rpadukax a0 cOopa, MpeICTaBICHUS U aHAIU3a
JAHHBIX C HMCMOJB30BaHHWEM CTAaTHCTUYECKHX XapaKTEpPHCTUK CPEIHUX M paccenBaHus. Pabotas c
JaHHBIMU, OOydJaroIiuecs yd4aTrcs CYHTBIBAaTh U HMHTEPHPETUPOBATH JIaHHBIC, BBIJIBUTATD,
apryMEeHTUPOBAaTh W KPUTHUKOBATh MPOCTEHIINE TUNOTE3bl, pa3MBIIUIATE Haa ¢daKkTopamu,
BBI3BIBAIOIIUMH HM3MEHYMBOCTh, W OIICHMBATh HUX BIUSHUE HAa pAcCMAaTPUBAEMBbIC BEIMYMHBI U
MIPOLIECCHI.

WHTYyUTHBHOE MpECTaBlIeHHE O CIy4aiHON M3MEHYHMBOCTH, UCCIIEOBAHUE 3aKOHOMEPHOCTEN U
TEH/JEHIUI CTaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW Al M3ydeHHs] TEOpHHM BeposiTHOCTed. bosbiioe
3Ha4eHHEe 37eCh MMEIOT MpaKTHUECKHE 3aJaHus, B YAaCTHOCTH ONbBITHl C KJIACCHYECKUMHU
BEPOSATHOCTHBIMH MOJICJISIMU.

[TonsiTue BEpOSATHOCTH BBOAMTCS Kak Mepa MpaBaomnofodus ciaydailHoro coobitus. Ilpu
U3yYEHHH Kypca 00ydaronuecs 3HaKOMSTCS ¢ MPOCTEUITMMH METOJIaMH BBIYMCIICHUS BEPOSITHOCTEH B
CIIyJalHbIX AKCIIEPUMEHTaX C PAaBHOBO3MOXXHBIMM JIIEMEHTAPHBIMH HCXOJaMH, BEPOSATHOCTHBIMHU
3aKOHAMH, MO3BOJIAIONIMMH CTaBUTh M peIIaTh Oojiee CIOKHBIE 33/aud. B Kypc BXOIIT HadajbHbBIE
MPEJCTABICHUS O CIYYaiHBIX BEJTMUMHAX M UX YUCIOBBIX XapaKTEPUCTUKAX.
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Taxxke B paMKax 3TOT0 Kypca OCYLIECTBISICTCS 3HAKOMCTBO OOyYalOIIUXCsS ¢ MHOXKECTBaMH U
OCHOBHBIMHM OIIEPALMAMH HAJl MHOXKECTBAMH, PACCMATPUBAIOTCS IIPUMEPHI IPUMEHEHUS UL PELICHUS
3a]1a4, a TAaKXKe MCIOJIb30BaHUs B IPYTUX MAaTEMAaTUUECKUX KypcaX U y4eOHBIX IIpeIMeTax.

MECTO YYEBHOI'O KYPCA B YYEGHOM ILTAHE

B 7 —9 kmaccax usy4aercss Kypc «BeposITHOCTh M CTaTHCTHKA», B KOTOPHIA BXOAAT pPa3Jeiibl:
«[IpencraBneHre  JaHHBIX M ONHCATENbHAs ~ CTAaTHCTUKa»; «BeposTHOCTB»;,  «DIeMEeHTHI
KOMOWHATOPHKIY; «BBesieHrne B TEOpHI0 TpadoBy.

Ha wusyuenme maHHOrO Kypca OTBOIMT | ydeOHBIH 4Yac B HEAENIO B TEYEHHE KaXKIOTO T0ja
oOyuenus, Bcero 102 yaeOHbIX daca.

COJEPXAHME YYEBHOI'O KYPCA (HO rogaAM OBY'—IEHI/IH)

7 kaace
[IpencraBienue TaHHBIX B BUJE TaONMIl, Juarpamm, rpagukoB. 3anojiHeHUe TaONull, YTEHUE U

MIOCTPOCHHUE JAuarpaMM (CTOJIOMKOBBIX (CTOJIOUATBIX) M KPYroBbIX). UTeHHe rpauKoB peasibHBIX
nporeccoB. M3Bneuenne wHPOpMauM M3 JUarpaMM W TaOJUI], MCIIOJB30BAaHUE W WHTEPIpPETAIUs
TTAHHBIX.

OmnwmcartenpHasi CTAaTHUCTUKA: CpeAHee apupMeThdeckoe, MeIWaHa, pa3Max, HauOoJbllee |
HaMMEHBIIIee 3HaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IprMephl ciryqaiiHOW H3MEHYHBOCTH.

CnyyaiiHplii SKCIIEpUMEHT (ONBIT) M ciydailHoe coObiThe. BepositHocTh U wacroTa. Pousb
MaJIOBEPOSITHBIX M TPAaKTHYECKH JOCTOBEPHBIX COOBITHI B Tpupoae M B oOmiectBe. MoHeTa U
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucino pébep m cymmapHas CTENEHb BEPIIWH.
[IpencraBnenue o cBszHoctu rpada. Llenu u mukiel. [Iytu B rpadax. O6xon rpada (3iIepoB MyTh).
[IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3aaad ¢ momompo rpados.

8 kiacce
[IpencraBicHre JaHHBIX B BHJAE TaONWIl, JuarpamMm, rpagukoB. MHOXECTBO, 3JIEMEHT

MHOJKECTBa, MOAMHOXecTBo. Omepauuu HaJ MHOXECTBaMH: OOBEIMHEHHE, IepecedyeHue,
nonosHeHue. CBoMCTBa omepanuil HaJ MHOXKECTBAMM: IIE€PEMECTHTEIbHOE, COYETaTeNbHOE,
pacrpenenuTeNbHoe, BKIOYeHus. lcnonb3oBaHue rpaduyeckoro MpeACTaBIE€HUS MHOXKECTB JUIS
ONMCAHMSI peaTIbHbIX

IIPOLIECCOB U SBJICHUH, IPU PEILICHUH 3aau.

W3mepenune paccenBaHus JaHHbIX. Jlucriepcus M CTaHAAPTHOE OTKJIOHEHUE YHMCIIOBBIX HAaOOPOB.
Jluarpamma paccerBaHusl.

OneMeHTapHble cOObITHA ciydaiiHOoro ombiTa. CiyuyaiiHble coObiTud. BepositTHocTu coOBITHIA.
OnbITEl ¢ PaBHOBO3MOXXHBIMM 3JIEMEHTApHBIMU cOObITHSMU. CiydaiiHblii BbIOOp. CBs3b MeEXIy
MaJIOBEPOSTHBIMU U IIPAKTUYECKU JOCTOBEPHBIMU COOBITHSMU B IPUPOJE, OOILIECTBE U HAYKE.

JepeBo. CBoliCTBa AEPEBBEB: €ANHCTBEHHOCTD IIyTH, CYILIECTBOBAHNE BHUCSUYEH BEPUIMHBI, CBSI3b
MEX/]ly YMCIIOM BepIUH U 4ncioM pédep. IlpaBmiio ymHOoxkeHus. Pemenue 3a1a4 ¢ momMoIibio rpagos.
[IpotuBomnonoxxHsle coObiTus. Juarpamma Oiiepa. OObeaUMHEHHWE U TepecedeHue COOBITHH.
HecoBmecTtHble coObiTHsa. PopMmyna ClOXKEHUS BEpOSITHOCTEH. YClIOBHas BeposATHOCTh. [IpaBuio
yMmHOeHus. HezaBucumelie coObiTus. [IpencraBnenue skcrepuMeHTa B BUjE AepeBa. Pemenue 3aau
Ha HaX0>KJIEHUE BEPOATHOCTEN C MOMOILBIO JIEPEBA CIIYYalHOTO AKCIIEPUMEHTA, AUarpaMM Dujepa.

9 kiace
[IpencraBienne qaHHBIX B BUAE TAONIUIl, AUarpaMM, TpaduKoB, HHTEpIIpeTalus JaHHBIX. UTeHue

" IOCTPOCHUC T3.6J'II/II_I, Auarpamm, r pa(I)I/IKOB 10 pCaJIbHBIM JJaHHBIM.

IlepectanoBku u Qakropuan. Coderanus u yncio coueranuit. Tpeyronapauk Ilackans. Pemenue
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3aJa4 C UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckast BeposTHOCTh. CiiyqaiiHbIi BBIOOP TOUKH U3 (PUTYPhI HA MJIOCKOCTH, U3 OTPE3Ka
U U3 1YTH OKPYKHOCTH.

Hcneitanue. Yenex n Heynaua. Cepust vcnblTaHuil 10 nepBoro ycmnexa. Cepus HCHBITaHUN
bepnynnu. BepositHocTH coObITUI B cepun UcbITaHUM bepHyiuu.

CnyvaiiHas BeIMYMHA M pACIpPENEICHHE BEPOSATHOCTEH. MaTemaTuueckoe OKHUIaHUE U
mucnepcus. Ilpumepsl MareMaTHM4ecKoro OXKHAAHUS KaK TEOPETHMYECKOrO0 CpPEIHEro 3HA4YeHUS
BEJIMYMHBL. MaTeMaTn4ecKkoe 0KUJaHUE U TUCIIEPCUs CIIy4allHON BEIMYHMHbI

«4HUCIIO YCIIEXOB B CEPUU UCIBITaHUN bepHymm.

[lonsTe o 3akoHe OonblIMX uucen. V3mepeHne BEpOSITHOCTEM C MOMOIIbIO 4acToT. Poib u
3HAa4YCHUE 3aKOHA OOJIBIINX YMCEIl B TIPUPOIE U OOIIECTBE.

TLTAHUPYEMBIE MPEJAMETHBIE PE3YJIbTATHI OCBOEHHSI PABOUYEI ITPOTPAMMBI KYPCA
(IO TOJIAM OB YYEHMSI)

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS Kypca «BeposTHOCTH M cTatucTuka» B 7—9 Kiaccax
XapaKTEePU3YIOTCS CIEAYIOIMMU YMEHUSMHU.

7 kace

e Uurars uHpOpMaIIHIO, IPEICTABICHHYIO B Ta0IMIaX, HA JUarpaMMax; NpeCTaBATh JaHHbIE B
BUJIe TAOIUIL, CTPOUTH AWArpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYroBbI€) IO MaccHBam
3HA4YCHMI.

e OmnuchkIBaTh U UHTEPIPETUPOBATH peajbHbIE YHCIOBBIE JaHHbIE, IPEJICTABICHHbIE B TAOIMIIAX,
Ha quarpaMmmax, rpadukax.

e lcnonw3oBaTk JUId ONMCAHUSA JAHHBIX CTAaTUCTHYECKUE  XAPAKTEPUCTHKH:  CpeaHee
apu¢pmeTHyecKoe, MeIMaHa, HauOoJblllee U HaMEHbIIIEe 3HAaUEeHUs, pa3Max.

e lmerh mpencTaBieHHe O CIy4allHOW M3MEHYMBOCTU Ha MpUMepax IeH, (PU3NYECKUX BEJIUYUH,
aHTPONIOMETPUUECKUX JIaHHBIX; UMETh MPE/ICTABICHHE O CTATUCTUYECKOM yCTOMUMBOCTH.

8 KJacc

e l3BinekaTh U npeoOpazoBbIBaTh MHGOPMAIIMIO, MPEACTABICHHYIO B BHJIEC TAOIHI], AHArpaMM,
rpaduKOB; MPEACTABIATh JAaHHBIC B BUE TaOIHII, TUarpaMmm, rpaduKoB.

e OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKa3aTeJIeh: CPEeHUX 3HAYECHUU U Mep
paccenBaHus (pa3Max, IUCIIEPCUS U CTAHIAPTHOE OTKIOHEHUE).

e HaxoauTh 4acTOTHI YHCIOBBIX 3HAYEHUN U YACTOTHI COOBITHI, B TOM 4HCJE IO pe3yibTaTam
M3MEPEHUH 1 HaOJII0ICHUH.

e HaxomuTh BEpOSTHOCTU CIIy4alHBIX COOBITHM B OIBITaX, 3Has BEPOSTHOCTU DJIEMEHTApPHBIX
COOBITHH, B TOM YHCJIC B OMBITaX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMH COOBITHSIMH.

e licnonp3oBaTh rpaduyecKue MOJCIHU: IEPEBO CIYyYaHOTO IKCIIEPUMEHTA, TUarpaMMbl Diepa,
YUCJIOBas NpsiMasi.

e OmnepupoBarh MOHATUSIMH: MHOKECTBO, TIOJIMHOXECTBO; BBINOJHATH ONEpaluu  Haj
MHO>KECTBaMHU: 00bEIMHEHHE, TTepeceueHne, JOMOJHEHUE; EPEUUCIIATh YIEMEHThl MHOXECTB;
MIPUMEHATH CBOMCTBA MHOKECTB.

e lcnonb3oBaTh rpaduveckoe MpeacTaBiICHHEe MHOXKECTB M CBSA3EH MEXIY HUMHU Ui OMUCAHUS
MPOLIECCOB U SBJICHUI, B TOM YHCJIE MPHU PEIICHUHU 3a7ad U3 JAPYTHX YYeOHBIX MPEIMETOB U
KYypCOB.

9 kiace
e I3BiekaTh U mMpeoOpa3oBBIBATH MHPOPMAIUIO, MIPEICTABICHHYIO B PA3IMYHBIX UCTOYHHKAX B

BHUJIe TaONWIl, AUarpaMM, rpaduKoB; MPEACTABIATh JaHHbIE B BUAC TaOIHUI], aUarpamm,
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rpauKoB.

Pemate 3amauM OpraHU30BaHHBIM MEpeOOPOM BapHAHTOB, a TaK >K€ C HCIOJb30BAaHUEM
KOMOMHATOPHBIX IPABUI U METO/IOB.

Hcnonp30BaTh onycaTesbHbIe XapaKTEPUCTUKU JUIsI MACCUBOB YHCIIOBBIX JJAHHBIX, B TOM YHCIIE
CPEIIHHE 3HAYCHUS U MEPbI PACCCUBAHMSL.

HaxonuTh 4acToThl 3HAYEHMH M YaCTOTHI COOBITHS, B TOM YHCIE TOJNB3YSICh PE3yIbTaTaMH
MIPOBEIEHHBIX U3MEPEHUI U HAOIIOCHUI.

Haxoautb BEposATHOCTH CiTydallHBIX COOBITHI B M3y4YEHHBIX OIBITaX, B TOM YHCIIE B OINbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPUSAX MCIBITAHUMN /10 MEPBOTO ycCIieXa, B
cepusix UcnbITaHui bepHyiu.

HNwmets npencraBienHue o Cy4aiHOM BEIUYMHE U O PaCIPEACICHUN BEPOSITHOCTEN.

WNmetrs mpencraBieHrne O 3akoHE OOJIBLIIMX YMCET KaK O TMpOSIBIEHWH 3aKOHOMEPHOCTH B
CIIydailHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE
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TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (HO IrogAmM OBY‘IEHI/IH)

7 kaacc (34 u)

Haszpanue
pa3nenaa
OcHoBHOeE coiep:kaHHNe XapakTepucTHKA JeATeJbHOCTH 00yYaloIuxcst
(TeMbl) (YHCI0
4acoB)
MpencraBiaenn | [IpencraBnenne manHbix B | OcBamBaTth CIoCco0bI [IPENCTABIICHHUS
€ TaHHBIX Ta0nuIax. [IpakTHueckue | CTATUCTUUECKUX JAHHBIX W YHCIOBBIX MAacCHBOB C
(7 v) BBIUUCIICHUSI 1O TaOJIMYHBIM | IOMOLIBIO TaONHMII W AWArpaMM C HCIOJIb30BAHUEM
JaHHbIM.  V3BieueHWe W | aKTyaJbHBIX W BaXKHBIX JaHHBIX (JeMorpaduyeckue
UHTEpIIpEeTalls  TAaONUYHBIX | JaHHBIE, MIPOU3BOJICTBO MIPOMBIIIUTEHHON u
JAHHBIX. IIpakTrueckas | CeTbCKOXO3SIMCTBEHHOM MPOMYKITUH, OOIIECTBEHHBIE U
pabora MPUPOJIHBIC SIBJICHHUS).
«TabmuLby. H3yuatp Meroabl paboTBl C TAaONWYHBIMH H
I'paduueckoe mnpeacraBieHue | rpadUUecKUMH  TPEACTABICHUSMH  JAHHBIX  C
JaHHBIX B BHUJE KPYTIOBBIX, | MMOMOIIBIO HUPPOBBIX PECYPCOB B XO/€ MPAKTHYECKUX
CTONOUKOBBIX  (CcTONOYATHIX) | padoT.
JAarpamMM. Yrenue "u
IIOCTPOEHUE Irarpamm.
[Ipumepsl  nemorpadudecKux
JAarpaMM. [IpakTnueckas
pabota «/lnarpaMMsbD.
OnucarenbHaa | YucioBele Habopel. Cpemnee | OcBauBaTh MNOHSITHA: YHCIOBOM HaOop, Mepa
CTATUCTHKA apudmernueckoe. IIEHTPAJILHON TEHICHITMHU (Mepa IIeHTpa), B TOM YHCIIe
(8 1) Mennana umcnoBoro Habopa. | cpenHee apupMETHIecKoe, MeJHaHa.
Y CTONYMBOCTh METUAHBL OnuceIBaTh CTaTUCTUYECKUE IAHHBIE C ITOMOIIBIO
[IpaxTudeckas pabota | cpenHero apuMeTH4eCKOoro M MeauaHbl. Pemarts
«CpenHue 3Ha4eHUs». 3aJa4u.
Haunbonbmee w HamMenbmice | M3yyaThb CBOiCTBa CpemHUX, B TOM 4YHCIE C
3HAa4YeHUs] YUCIOBOrO0 Habopa. | MOMOIIbIO HU(POBBIX PECYPCOB, B XOJE IPAKTUYECKUX
Pazmax. pabor.
OcBauBaTh NOHATHSA: HauOoOJbLICE W HAUMEHbILEE
3HAYEHUS YUCIIOBOTO MacCHBa, pa3Max.
Pemates 3amaum Ha BBIOOpP cIoco0a OmMUCAHUS
JaHHBIX B COOTBETCTBHU C IIPUPOAOH IaHHBIX U
LEIISIMH UCCIICIOBAHUS.
Cayuaiinas Crydalinas U3MEHYUBOCTh | OCBaMBATh NMOHATHA: 4ACTOTA 3HAYCHUI B MACCHUBE
U3MEHYUBOCTh | (IIpUMEpBI). YacToTa | DaHHBIX, TPYNINPOBKA JaHHBIX, THCTOrPaMMa.
(6 1) 3HAYEHUM B MaccuBe JaHHBIX. | CTPOMTE W aHAIM3HPOBATHL  THCTOTPAMMBEI,
I'pynnuposka. I'ucrorpammel. | mogduparThb NOAXOMAIIMN AT FPYIIUPOBKU.
[IpaxTuyeckas pabora | OcBauBarh rpaduyecKue MPENCTABICHUS pPa3HBIX
«Cry4aiiHas U3MEHUYUBOCTbY. | BUJIOB CIy4YalHOH HM3MEHYMBOCTH, B TOM 4YHUCIE C
MOMOLIBIO HU(POBBIX PECYPCOB, B XOJ€ MPAKTUIECCKON
paboTHL.
BBenenue B | I'pad, Bepmmna, pebpo. | OcBauBaTh NoHATUSN: Tpad, BepmrHa rpada, pedpo
TeOpHUI0 IIpencraBnenne 3amaum ¢ | rpada, cTeneHb (BaJIGHTHOCTb BEPILMHBI), LENb U
rpagos nomonpto  rpaga. CreneHb | LUK
(4 9) (BaJIEeHTHOCTD) BepmnHbL. | OcBaMBaTh MOHATHA: NyTh B rpade, siliepoB MyTh,
Uucno pébep m cymmapras | o0xoj rpada, OpueHTHPOBAaHHEIHN rpad.
creneHb BepmmH. llens u | Pemars 3aga4M Ha MOWCK CyMMBI CTENEHEW BEPIIMH
uuki.  Ilyte B rpade. | rpada, Ha mouck obOxozma rpada, Ha MOMCK MIyTed B
[IpencraBneHne O CBSA3HOCTH | OPUEHTHUPOBAHHBIX rpadax.
rpaga. O6xoxn rpada (sitnepo | OcBanmBaTh cnocoObI IPEICTABICHUS 3aa4 U3 Kypca
nyts). IlpencraBnenne 00 | anreOpbl, reoMeTpyUu, TEOPHUH BEPOSTHOCTEH, APYTUX
OpPHEHTHPOBAaHHBIX rpadax. IPEAMETOB C ITOMOILIBIO rpadoB (KapThl,
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CXEMbI, OJJICKTPUUYCCKUC  IICIIH, q)YHKHI/IOHaJ'IBHI)IC

COOTBETCTBHSI) Ha MpUMEPax.

BepositHocTs u | CiiyyaliHblit OIIBIT u | OcBanBaTh NOHATHA: CITyYallHBIA OMBIT U CIIy4yaliHOE
4acToTa CIlydaliHOE coObITHE. | COOBITHE, MaJOBEPOSTHOE u MIPaKTUYECKU
cay4aiiHOro BeposiTHOCTh W YacTOTa | JOCTOBEPHOE COOBITHE.
co0bITHS COOBITHSL. Ponp | M3yyaTh 3HAYMMOCTH MAaJOBEPOSITHBIX COOBITHH B
(4 ) MaJIOBEPOSTHBIX U | pUpoje M o0IIeCTBE Ha BaKHBIX MpHUMepax (aBapuu,
MPAKTUYECKH  JIOCTOBEPHBIX | HECYACTHbIE  CIy4daW,  3allUTa  MEepCOHAIbHOMN
coObITHII B TpUpone M B | MHPOpMAIHH, Tepeaada JaHHbIX).
o01ecTBe. Momnera n | M3yyare  posib  KIIACCHYECKUX  BEPOSTHOCTHBIX
urpanbHas KOCTb B TEOpUHU | Mojenell (MoHeTa, WrpajpHas KOCTb) B TEOPUHU
BEPOATHOCTEMN. BEPOSITHOCTEN.
[IpakTuueckas pabora | HabaioaaTh M M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
«YacroTa BhIIIaIEHUS OpIIay. 9KCIEPUMEHTaX, B TOM YHCIE C MOMOIIBIO IH(PPOBBIX
PECYpCOB, B X0JIe TPAKTHYECKOH PabOTHI.
00600 enne, [IpencraBnenue naHHbIX. | [IoBTOPATH W3y4eHHOE U BBLICTPAMBATB CHCTEMY
KOHTPOJIb OnucatenpHas ~ CTATUCTHUKA. | 3HAHUH.
(5 a) Beposraocts ciayyaiiHoro | Pemarb 3agaum Ha 0OpeJCTaBI€HUE W ONUCAHUE
COOBITHSL. JAHHBIX C TIOMOIIbIO M3YyYEHHBIX XapaKTEPHCTHUK.

OO6cy:xkaaTthb  nmpuMepbl  CIyYyalHBIX  COOBITHIA,
MaJOBEPOSTHBIX M  TPAKTHYECKH  JOCTOBEPHBIX
CIIy9alHBIX COOBITUH, WX PONM B TPUPOAE U KU3HH
YEJIOBEKA.

8 kiacc (34 4)

Haszpanmne
pa3aena XapakTepucTUKa AesITeIbHOCTH
OcHoBHoOe coep:kaHue
(Tembl) (4HMCI0 odyuaromuxcs
4acoB)
IloBTOpEHME IIpencrasnenue naHHblX. | IloBTOPSITH  M3y4yeHHOE U BBICTPAUBATh
Kypca 7 | OnucatenbHast CTaTUCTUKA. | CUCTEMY 3HAHHM.
kaacca(4 4) Crydaiinas M3MEHYMBOCTh. | Pemiars 3agaumM Ha IpEACTaBICHHE W ONHCAHUE
Cpennue uncnoBoro Habopa. JAHHBIX C IIOMOIIBIO U3YyYEHHBIX XapaKTEPUCTUK.
Cryuaitabie coOpiTHs. | Pemarh 3aja4yu Ha TIpeICTaBIICHIE
BepositHocTn u YacTOTHl. | TPYNNHPOBAaHHBIX  JaHHBIX M ONMCaHHUE
Knaccuueckue Mopenu TEOpUH | CIydailHOW M3MEHYHMBOCTHU.
BEPOSITHOCTEH: MOHETa u | Pemiare 3agaum  Ha OIpeAENEHUE YaCTOTHI
UrpajbHasi KOCTb. CIlyJyallHbIX COOBITUH, OOCYyXIEHHE MPHUMEpPOB
CIIy9alHBIX  COOBITHH,  MAaJOBEPOSTHBIX U
MPAaKTUYECKH JTOCTOBEPHBIX CIyYalHBIX COOBITUH,
UX POJIU B IPUPOJE U >KU3HH YETIOBEKA.
OnucarenpHas | OTKIOHEHMS. Hucnepcust | OcBauBarthb NOHSATHS: JCTIEpCHst u
CTATHCTHKA. yuciaoBoro Habopa. CTaHgapTHOE | CTAaHOAPTHOE OTKJIOHEHHME, MWCIOIb30BAaTh 3TH
PacceuBanue OTKIIOHEHHE YHCJIOBOTO Ha0Opa. | XapakTEPUCTHKH Uil ONHCaHMS PacCerBaHUs
HAHHBIX JlnarpamMMsl paccenBaHus. JaHHBIX.
(4 9) BbiaBurare rumore3bl 00 OTCYTCTBHU MU
HAJIMYMH CBSI3U IO IMarpaMMaM pacCerBaHUs.
CTpouTh  guarpaMMbel  pacceMBaHUS IO
MMEIOLIMMCS JaHHBIM, B TOM 4YHCIJIE C OMOLIBIO
KOMITBIOTEpA.
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MHuoxkecTBa MHokecTBo, MOAMHOXKECTBO. | OcBauBaTh MOHSTHUSI: MHOXECTBO, JJIEMEHT
(4 ) Omepanuu  HaJl  MHOXECTBAMHU: | MHOXKECTBA, TOJIMHOXKECTBO.
0o0beIMHEHHE, nepeceueHue, | BuIMOJMHATL omepanuM HaJ MHOXECTBAMU:
JIOTIOJTHEHHE. o0beauHeHNe, epecedeHue, JOMOJIHECHHE.
CaoiicTBa onepanuin Hax | Mcnmosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
MHOXECTBAMU: MEPEMECTUTEIBHOE, | COYETATENBbHOE, PACTIPEACTUTEIHHOE, BKIIFOUCHHUS.
COYETaTEeNbHOE, HUcnoap3oBaTh rpaduyueckoe MPENCTaBICHUC
pacnpenenuTenbHoe, BKIIOUEHNUS. MHOXXECTB IIPH OMKMCAHUH PEAThHBIX MPOIIECCOB U
I'paduueckoe NpEACTABICHUE | SBJICHUM, TIpU pEIICHUH 3a]ad U3 JPYTHX
MHOXKECTB. YUEOHBIX MPEAMETOB U KYPCOB.
BepositHoCTB OneMeHTapHbIe coObiThs. | OcBauBaTh MOHSATHA: 3JICMCHTApPHOE COOBITHUE,
cay4aiHoOro Crnyyaiinbie COOBITHS. | caydallHOe  COOBITHE  KaK  COBOKYIHOCTh
coObLITHS braronpusrcrByromme 0JIArONPHUSITCTBYIOIIUX 3JIEMEHTAPHBIX COOBITHH,
(6 u) 3JeMeHTapHbIe COOBITHS. | PABHOBO3MOXHBIC 3JIEMEHTAPHBIC COOBITHSI.
BepositHoctn coObiTuii. OnbiTel ¢ | PemnaTh 3a1auM Ha BBIYMCIICHHE BEPOSTHOCTEH
PaBHOBO3MOKHBIMH COOBITHIT 1O  BEPOSTHOCTSIM  3JIEMEHTapHBIX
3JIEMEHTAPHBIMU COOBITUSIMH. | COOBITHI CITy4aliHOT'O OIIBITA.
CrnyyaitHbiii BBIOOD. Pemiats 3aa4u Ha BBIUMCIIEHHE BEPOSTHOCTEH
[IpakTudeckas pabora «OnbITBI C | COOBITHI B  OMNBITAX € PaBHOBO3MOXKHBIMH
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B TOM 4YHCIE C
3JIEMEHTAPHBIMH COOBITHUAMU). TTOMOIITHI0 KOMITBIOTEPA.
IIpoBoauTh u u3yqyarhb ONbITHI c
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMU COOBITHIMHU
(c mcmonap30BaHUEM MOHET, WTPABHBIX KOCTEH,
JIPYTUX MOJIENEN) B X0/I€ IPaKTHIeCKor padoThI.
BBenenue B | Mepeso. CgoiicTBa nepepa: | OcBamBaTh MOHSITHS. JiepeBO Kak rpad 0Oe3
TeopuEo €IMHCTBEHHOCTh MyTH, | IMKJA, BUCSYas BEpIIMHA (JIHCT), BETBb JepeBa,
rpajgos CYyILIECTBOBAaHHE BUCSIYEH | IyTh B IEpEBE, TUAMETP JAECPEBA.
(4 a9) BEpIIMHBI, CBA3b Mexay uucioMm | M3yuarb cBoiicTBa jepeBa: CyLIECTBOBAHUE
BEpIUIMH | yuciioM péoep. [IpaBmiio | BUCSAYEH BEpIIUHBI, SIMHCTBEHHOCTh MYyTH MEXKITY
YMHOXEHUS. JIByMSl BEpUIMHAMH, CBSI3b MEXKIAY YHCIOM
BEPIIIMH U YUCIIOM PEOED.
Pemrars 3amauMm Ha TIOMNCK U IIEPEUUCIICHHE
IyTEW B AEPEBE, ONPEACIICHNUE YUCIIA BEPIINH WIH
p€Oep B mepeBe, 00X0a OMHAPHOTO EepeBa, B TOM
4yycle ¢ IPUMEHEHUEM MPaBUia YMHOXKCHHUS.
Cayuaiinbie IIpotuBomnonoxHoe cobsrtre. | OcBauBaTh MOHSITHS: B3aMIMHO
COOBITHS Huarpamma Oitnepa. OObenuHEHNE | MPOTUBOMONOXKHBIE COOBITHS, OIEpallud  HaJ
(8 u) u repeceycHue COOBITHH. | COOBITHAMH, OOBCOUHEHHWEC W  IIEPECCUCHHE

HecoBmecTtabie coObiThs. Gopmyna
cnoxeHus: BepostHocTel. [IpaBuio

YMHOKEHUS BEPOATHOCTEH.
VYcnoBHas BEPOATHOCT.
He3zaBucumele COOBITHSI.
IIpencraBnenue ClIy4ailHoro

OKCIICPUMCHTA B BUC ACPCBA.

coOwITHH, Auarpamma Jitnepa (Diinepa—BenHa),
COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.

H3yuyaTth TEopeMbl O BEpOSTHOCTH 00bEIUHEHUS
TIBYX cOOBITHH (popmymbt CIIO>KEHUS
BEPOSTHOCTEH ).

Pemiarh 3aga4m, B TOM 4uCIlIe TEKCTOBBIC 3aJa4l
Ha OIpeesieHHe BEPOATHOCTEH OOBEAWHEHUS U
nepecedeHusi COOBITHM C IOMOIIBIO YHCIOBOH
npsAMOH, Tuarpamm Diepa, GopMyIbl CIOKEHHS

BEPOSITHOCTEH.

OcBauBaTh MNOHATHUA: TIPABWIO YMHOXKEHUS
BEPOSITHOCTEH, yCIIOBHAS BEPOSTHOCTH,
HE3aBUCHUMBIE COOBITHS JIEPEBO  CIYYailHOTO
OIIBITA.

HN3yuars cBolicTBa (ompenenenus)
HE3aBUCHUMBIX COOBITHH.

Pemiate  3agmaum Ha  omnpexeneHue U

HCIIOJIL30BAHNE HE3aBHCUMBIX COOBITHIA.
Pemarnb 3aJa4YM Ha IIOUCK BepOHTHOCTefI, B TOM
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4qucCJji€ YCIOBHBIX,
cnyqaﬁHoro OIlbITa

C HUCIOJb30BaHHUEM JCpCBa

O0001enne,
KOHTPOJIb
(49)

IIpencraBnenue JaHHbIX. | IloBTOPATHL  M3ydeHHOE U BBICTPAUBATh
OnucatenbHast CTaTHCTHKA. | CHCTeMY
I'padl. BeposiTHOCTE ciy4allHOTO | 3HAHWIA.
COOBITHSL. OneMenTsl | Pemrate 3amaumM Ha NpencTaBiICHUE U ONHUCAHME
KOMOHMHATOPHKH. JIAHHBIX C IIOMOIIBI U3YYEHHBIX XapaKTEPUCTHK.

Pemats 3a1a4u ¢ npuMeHeHneM rpadgos.
Pemate 3amaum Ha HaxoXJEHHUE BEPOATHOCTHU

CIIy4alHOTO  COOBITHSI 10  BEPOSITHOCTSM
3JIEMEHTApPHBIX COOBITUH, B TOM YKCJIE B OIBITAX C
PaBHOBO3MO)KHBIMHU 3JIeMEHTaPHBIMU
COOBITHSIMH.

Pemiath 3a1a4uM Ha HaXO0XJIEHHE BEPOSTHOCTEH
00beIMHEHUS U TIEPECCUCHHS] COOBITHUH, B TOM
YHCJI€  HE3aBUCHUMBIX, C  HCIIOJIb30BAaHHUEM
rpaduuecKux MPEJCTaBICHUI i JiepeBa
CJIy4aifHOTO OIIbITA.

Pemath 3amayM Ha mepeUMCIICHUE KOMOMHAIIMIA
(uncna TEpecTaHOBOK, YHWCIA COYETAHMIA), Ha
HaXO0XXECHHNE BEPOATHOCTEMN CcOOBITHI c
MIPUMEHEHNEM KOMOMHATOPUKH, B TOM HHCIE C
HCIIOJIb30BaHUEM TpeyroibHuka ITackans.

9 kaacc (e MeHee 34 4)

Ha3Banue
pasnena

(Tembl) (4HMCI0
4acoB)

OcHoBHOe coiepkaHue

XapaKTepl/lCTl/lKa ACATCIABbHOCTH oﬁyqaloumxm

IToBTOpEHUE
Kypca 8 kiacca
(4 9)

IIpencraBnenue JIAHHBIX.
OnucarenpHas  CTaTHCTHKA.
Omeparun Hax  COOBITHSAMHU.
HezaBucumocTb cOOBITHIA.

IloBTOpPSATHL W3yYEHHOE W BBLICTPAMBATH CHCTEMY
3HaHU.

Pemarpy 3amauym Ha TIpeACTaBIICHHE W OIKCaHHE
JTAHHBIX.

Pemiars 3agauM Ha HaxOXJEHUE BEPOSTHOCTEU
O0BEeIMHEHUS ¥ TepPeCceUeHUs COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C HCIIONb30BaHUEM TpaduuecKux
MPEICTaBIECHUN U JepeBa CIy4allHOI O OIbITA.

Pemarp 3agaum Ha TEpeYUCIIEHHE KOMOWHAIHIHA
(uncma  TepecTaHOBOK, 4YHWCIA COYETaHWiA), Ha
HaXO)KJICHWE BEPOATHOCTEH COOBITHI C TIPUMEHEHHUEM
KOMOWHATOPUKH, B TOM WYHCJIE€ C HWCHOIb30BAHHEM
TpeyronapHuka Ilackamns.

JJ1eMeHTbI
KOMOMHATOPUK
u

(49

KombOunaropuoe MIPaBUIIO
yMHOXeHHUs. llepecTaHOBKH.
@akropuan. CoueraHud u
YHCIIO COYETaHHH.
TpeyroiabHuk [Tackans.
[IpakTudeckas pabora
«Bpruncnenre BepoITHOCTEN ¢
HCIOJIb30BaHUEM

KOMOMHATOPHBIX byHKIHN

QJICKTPOHHBIX Ta6J'H/II_I>>.

OcBauBaTh NOHATUS: KOMOMHATOpHOE IIPABUIIO
YMHOXEHHUS, YIOPsIOYeHHas Mapa, Tpoiika 0OBbEKTOB,
NepecTaHOBKa, (aKTopHal 4HCiIa, COYETAaHUE, UYUCIIO
coueTaHui, TpeyronbHuk [lackans.

Pemiatp 3agaum Ha NEpeUMCIICHUE YNOPSAOYEHHBIX
nap, TPOeK, MepevnciieHre NepeCTaHOBOK M COYEeTaHUM
3JIEMEHTOB PA3JIMYHBIX MHOXECTB.

Pemiatp 3agauM Ha NpUMEHEHUE YKCIIA COYETAaHHH B
anreOpe  (COKpam€HHOE  yMHOXEHHE,  OMHOM
HeroToHa).

Pemiatb, npuMeHsisi KOMOMHATOPHKY, 3aJadd Ha
BBIYUCIICHUE BEPOSTHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
3JIEKTPOHHBIX TaOJIHUI] B X0/I€ MPAKTHUECKOH paboTHI.
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I'eomerpuueck | ['eomerpuueckas OcBauBaTrh MOHSITHE TEOMETPUUYECKON BEPOSTHOCTH.
asi BEPOSITHOCTb. Cnyuaiineiii | Pemiath 3agauM Ha HaxOXICHUE BEPOSITHOCTEH B
BEPOSITHOCTH BBIOOp TOYKHM W3 (PUTYpHl HA | OMBITaX, MPEACTABUMBIX KaK BBIOOP TOYEK U3
(4 ) IUIOCKOCTH, M3 OTPE3Ka, W3 | MHOIOYrOJIbHUKAa, Kpyra, OTpe3ka WIh JyTH
JIyTH OKPYXHOCTH. OKPY>KHOCTH, YHCIIOBOT'O MPOMEKYTKA.
HcnpiTanus HcneiTanue. Ycemex u | OcBauBaTh NOHSITHUSI: HUCIBITAHUE, 3JIEMEHTAPHOE
Bepuyanm (6 u) | Heynaua. Cepus HCHBITAHMNA | COOBITME B HWCHBITAaHUM (yclleX M Heyjxada), cepus
hi(e) TIEPBOrO ycrexa. | UCTBITaHuH, HACTYIUIEHUE MEPBOro ycmexa (Heyaaumn),
Hcnbrtanus bepnynmnu. | cepus ucnblTaHuil bepHymu.
BepostHoctn  coObiTuii B | PemiaTh 3amauyM  Ha HaXOXKICHUE BEPOSTHOCTEH

cepuM HcnbITaHUM bepHyiuu.
[IpakTuyeckas pabora
«HMcnsitanus beprymny».

COOBITUH B CEpUU MCHBITAHUH JIO0 MEpPBOro ycliexa, B
TOM 4HCIE C TpUMEHEHHEeM (OPMYIBI  CYMMEI
TeOMETPUYECKON MPOTrPECCUM.

Pemrates 3amaum  Ha HaxOXICHHE BEPOSITHOCTEH
JJIEMEHTapHBIX COOBITHH B CEPUHM  HCIBITAHUH
bepnyiu, Ha HaXO0XJCHHUE BEPOSITHOCTH
ONPENEIIEHHOIO 4Yucia YCIEXOB B CEPUM HUCIBITAHUU
bepuymmn. U3yyaTs B x01€e NpakTU4YecKOil padoThl,
B TOM 4YHCJIE€ C IOMOIIbI0 LU(QPOBBIX PECYPCOB,
CBOICTBA  BEPOSATHOCTM B  CEPUM  UCIBITAHUU
bepnyinu.

Cayuaiinas
BeJimuuHa (6 4)

CrydaifHasi ~ BeMWYMHA U
pacnpezneneHne

BEPOSITHOCTEM.
MaremaTndeckoe OKHIaHNue U
qucnepens CIly4aiiHOM
BEJIMYUHBI. IIpumepst

MaTeMaTHYECKOTO OXHUIaHUA
KaK
TEOPETHYECKOTO
3HAYEHUS BETHIHHBI.
[Tonstre o 3aKoHE OOJBIIHMX
4yucer. H3mepenue
BEPOSATHOCTEH C TOMOIIBIO
yactoT. [IpumeHeHue 3akoHa
OOJIBIIMX JYHCETT.

CpemHero

OcBoUTH MOHATHUSA: CIy4ailHas BENWYMHA, 3HAUCHHE
CIIy4ailHOW BEJIMYMHBI, PACIIPENECIEHUE BEPOSITHOCTEN.
HU3yuyats M 00Cy:KIaTh TIPUMEpPHl JAWCKPETHBIX H
HEMPEePBIBHBIX CIIyYalHBIX BETUYHH (POCT, BEC YENl0
BCKa, YMCJIICHHOCTHL HACCICHHA, APYTHE€ HN3MCHYUBLBIC
BEJIMYMHBI, PACCMAaTPUBABIINECS B Kypce CTATUCTUKH),
MOZIETIbHBIX CIy4alHbBIX BEIMYHMH, CBSI3aHHBIX CO
CITyJaitHEIMHU OTTBITAMU (6pocanme MOHETBI,
UTPAITLHON KOCTH, CO CITy4aifHBIM BBIOOPOM H T. II.).
OcBauBaTh NOHSTHS: MAaTEMaTHUECKOE OXKUAAHUE
CIIy4yailHOM BENMYMHBI KaK TEOPETHUUECKOE Cpe/lHEee
3HAYEHUE, [UCIEepPCUsd CIIydyalHOW BEIMYMHBI Kak
aHaJIOT TUCIIEPCUH YUCIIOBOro Habopa.

Pemiarh 3agauM Ha BBIUMCICHHE MaTEMaTHYECKOro
OXKHUJAHHASL W JUCHEPCUU AMCKPETHOM CclydailHOM
BEIMYMHBl 10 33JaHHOMY paclpelesieHuI0, B TOM
ylpcie 3a4ad, CBSI3aHHBIX CO CTPaxOBaHUEM M
JIOTEPESIMU.

3HAKOMMTBCS C MaTeMaTHYeCKUM OXHIAHHEM U
JUcnepcueld HEKOTOPBIX PACIPEACTICHUN, B TOM YUCIIE
pacmpeneneHusl CllydaiiHOH BEIMYMHBI

«4YHCIO YCIEXOB» B CEPUM HUCHBITAHUN bepHymu.
H3yyarp dYacTtoTy COOBITUS B IOBTOPSIOLIMXCS
CIIy4YaillHbIX OMNbITaX KaK CIy4alHYIO BEIUYUHY.
3HAKOMHUTBHCH C 3aKOHOM Oonbmmx uncen (B ¢opme
Bepaymnn): mpu OONbIIOM 4YHCIE ONBITOB YacCTOTa
cOOBITHS OJTM3KA K €r0 BEPOSTHOCTH.

Pemiare 3agauyM Ha H3MEpPEHHE BEPOSATHOCTEH C
MOMOLIBIO YaCTOT.

OOcyxnaarb ponb 3akoHa OOJNBIIMX YHCET B
O0OCHOBaHMHM  YaCTOTHOTO  MeETOJa  M3MEPEeHUs
BEPOSATHOCTEH.

O0cy:knaTh 3aKOH OONBIIMX YKCET KaK IMPOSBICHHE
CTAaTHCTUYECKOH  YCTOMYMBOCTH B  W3MEHYHBBIX
SIBIICHUSIX, POJIb 3aKOHA OOIBIIMX YHCEN B MPUPOJIC U B
’KM3HH YeJIoBeKa.
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O0001enne,
KOHTPOJIb
(10 w)

IIpencraBnenue JAHHBIX.
OnucatenbHas ~ CTaTUCTHKA.
BepositHOCTB CILy4aiiHOTO
COOBITHSL. DJeMeHTHI

komOuHatopuku. CiydaiiHbie
BEJIMYUHBI U pacIpenencHus.

IToBTOPATHL U3yUYEHHOE U BHICTPAMBATH CHCTEMY
3HAHMUH.

Pemiars 3agauM Ha NOpPEICTAaBICHUE W ONUCAHUE
JaHHBIX.

Pemiars 3agauMm Ha HaxOXIEHUE BEPOATHOCTEU
COOBITHH, B TOM YHUCJIC B OIBITaX C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHAMH, BEPOSATHOCTEN
00bEIMHEHUS M TEPECCUCHUs] COOBITHH, BBIUMCIATH
BEPOSATHOCTH B ONBITaX C CEPUSAMH CIy4allHBIX
HUCITBITAaHHH,
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COpoIropoBaHO M CKpPEIUICHO Medarhio
/ nmactoB
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