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NOACHUTE/IbHAA 3ANMNCKA

OBLAA XAPAKTEPUCTUKA YHEBHOI O MPEAMETA «MATEMATUKA»

Pa6oyas nmporpaMmma no MmaTeMaTUKe JJisi oOy4darmuxca 5—9
KJIacCcOB pa3paboTaHa Ha ocHOBe PeJiepa/IbHOI'0 rOCyLlapCTBEHHOTO
06pa3oBaTeJIbHOIO CTaHJapTa OCHOBHOIO 06111ero o6pa3oBaHUs C
Y4ETOM U COBpPEMEHHBIX MUPOBBIX TPeOGOBAaHUH, MPeAbsABIAEMbIX K
MaTeMaTH4eCKOMy OG6pa3OBaHHIO, M TpaJULHUH POCCUHCKOro
06pa3oBaHUs, KOTOpble 00eCHeYydBalOT OBJIAJEHUE  KJIIOYEBBIMU
KOMIIETEHLIMSIMH, COCTaBJIIOIIUMHU OCHOBY [JJisi HENPEPbIBHOTO
06pa3oBaHMs U CAMOPAa3BUTHS, a TAKKE LIEJIOCTHOCTh
061 eKyJIbTYPHOI'0, IMYHOCTHOI'O ¥ I03HABaTEJIbHOIO Pa3BUTHA
oGyyaruxcs. B pabodeil nporpaMme y4TeHbI UJEU U N10J0XKEHHUS
KoHnennuu pasBUTHA MaTeMaTHYECKOr0 06pa3oBaHUs B
Poccutickont @enepanuu.

B snoxy uudpoBoil TpaHchopMmalnuu Bcex chep ydesoBedyecKOU
JesTeJIbHOCTH HEBO3MOXKHO CTaTb 06pa30BaHHbIM COBPEMEHHBIM
4yeJIOBEKOM 6e3 6a30BOM MaTeMaTUYeCKOM IOJArOTOBKHU. YiKe B
LIKOJIe MaTeMaTUKa CJAY>KUT ONOPHBIM NpeaAMeTOM JJisl U3ydeHHUs
CMEXXHBbIX JYCIUIIJIMH, a I10CJI€e LIKOJbl peajlbHON HEOO6X0AMMOCThIO
CTaHOBUTCS HelpepbIBHOE obpa3oBaHUe, 4TOo TpebyeT
IMOJIHOLIEHHOW 6a30BOM 06Ie06pa3oBaTEeJbHOU MOATOTOBKH, B TOM
YHcJie ¥ MaTeMaTH4YeCKoH. 3To 06yC/I0BJIEHO TEM, UTO B HAlIH JHU
pacTét 4yuciao npodeccuil, CBS3aHHBIX C HENOCPEeACTBEHHBIM
NpUMEeHEHHEM MaTEMATUKU: U B cpepe 3KOHOMUKH, U B OGU3HECE,

U B TEXHOJIOTUYECKHUX 006JIACTAX, U JaKe B TyMaHUTapHbBIX chepax.
TakuM 06pa3oM, Kpyr LIKOJbHUKOB, [JsI KOTOPBIX MaTeMaTHKa
MOKeT CTaTb 3HAYUMBbIM [IPeAMETOM, PACLIUPSAETCS.

[lpakTUyecKkasi MOJ€3HOCTh MaTeEMAaTHKU OOYyCJIOBJIeHA TeM, YTO eé
NpeAMeTOM SBJAITCA PyHAaMeHTaJlbHble CTPYKTYpbl Hallero Mupa:
IPOCTPAHCTBeHHble GOPMBI UM KOJMYECTBEHHble OTHOLUEHHUS OT
NIPOCTENUIINX, yCBAaWBaeMbIX B HENOCPEACTBEHHOM OIIBITE, [0 [0
CTAaTOYHO CJIOKHBIX, HEOOXOJAUMBIX [IJIsi Pa3BUTHS HAYYHBIX U TNPH-
KJIaIHbIX U ed. be3 KOHKpeTHbIX MaTeMaTHYeCKUX 3HAaHUU 3aTPyAHEHO
NMOHMMAaHHeEe NMPHUHIMIIOB YCTPOUCTBA M HCIOJb30BaHUsS COBPEMEHHOH
TEeXHUKH, BOCIIPUSATHE U UHTEPIpeTaIMs pa3HOOOPA3HOU COLlHaTbHOM,
SKOHOMHUYECKOM, MOoJUTHYeCKOH wuHbopmanuu, ManodddeKTuBHA
MOBCeJJHEBHAasl NpaKTHYecKas JesTeJbHOCTb. KakJZoMy 4Yes0BEKYy B
CBOEW IKM3HU NPUXOJUTCS BBINOJHATb PaCYéTbl U COCTABJATH
QJITOPUTMBI,  HAaXOJUTb W  NPUMEHATh  GOPMYyJIbl,  BJIAJIETH
MPaKTUYECKUMH NpPUEMaMHU TeOMeTPUYECKUX H3MEpPeHUH U T1o-
CTpOeHHUH, YyuTaThb HMHPOPMAIUIO, MPEJCTABJIEHHYI0 B BHUJE TabIUL,
AuarpaMM U rpadyKoB, )KHUTh B YCJIOBUSIX HEONPENEJTEHHOCTH U



IIOHUMAaTb BEPOATHOCTHBIN XapaKTep cJIy4alHbIX COGBITUH.

OZHOBpEMEHHO C pacliupeHneM chep NpUMeHEeHNUA MaTEMAaTUKU
B COBpeMEHHOM o6liecTBe BCE 6oJiee BaKHBIM CTAHOBUTCH
MaTeMaTHYEeCKUU  CTUJb  MBILUJIEHUS], MPOSABJAKIIUNCI B
onpeneJéHHbIX YMCTBEHHbIX HaBblKaxXx. B mponecce wH3y4eHUA
MaTeMaTHKH B apceHaJl IPUEMOB U MeTO/I0B MBbIIJIEHUs YesI0BeKa
€CTEeCTBEHHBIM 006pa3oM BKJIIOYAKTCSA WHAYKLUUSA W JeLyKIUf,
00600111eHe U KOHKPeTH3allvsl, aHaJIM3 U CUHTE3, KJIaccuGUKaus U
cucTeMaTu3alnus, abcTparupoBaHue HW  aHajsorusa. O6BeKThl
MaTeMaTH4YeCKUX YMO3aKJ/II04YeHHH, IpaBua X KOHCTPYUPOBaHHUA
pacKpbIBalOT MEXaHW3M JIOTUYECKHUX IOCTPOEHHUH, CIOCOGCTBYIOT
BbIpaboTKe yMeHHUA GOPMYJIUPOBATh, 000CHOBBIBATH U /I0KA3bIBATh
CYy»JleHUsl, TeM CaMbIM pa3BUBAIOT JIOTUYECKOe MBbIIIJIEHHUE.
Bepymas posib NpUHAAJIEXUT MaTeMaTHKe U B GOpPMHPOBaHUU
A/IrTOPUTMUYECKON KOMIIOHEHTHI MbIIIJIEHUS U BOCHUTAHUU YMEHUH
JelcTBOBaTh IO 33aJaHHBIM aJIFOPHUTMaM, COBEpPIIEHCTBOBATH
HM3BeCTHbIE U KOHCTPYUPOBATh HOBHBIE. B npolecce pemenus 3aja4
— OCHOBOH y4eOGHOW [leATEJIbHOCTH Ha ypOKax MaTeMaTUKU —
Pa3BUBAIOTCSA TaK)Ke TBOPYECKAs M MPUKJIAAHAsA CTOPOHBI MbIIIJIEHHUS.

O6ydyeHHe MaTeMaTHKe /[aéT BO3MOXXHOCTb pa3BUBATh Y
00y4aroluXCcs TOYHYIO, pallMOHAJbHYI0 U NHGOPMATHBHYIO peyb,
yMeHUe oTGUpPATh HaubGoJiee NOAXOAs e SI3BIKOBBIE,
CUMBOJIMYECKHEe, TpadudecKue CpeacTBa /JJisd  BbIpaKeHUHA
CY’>KJeHUH U HarJISIJHOTO UX MpeJCTaBJIeHHUS.

Heo6x04MbIM KOMIIOHEHTOM 061Led KyJIbTYpPbl B COBpEMEHHOM
TOJIKOBAaHUU SIBJIsSIeTCsl 06lee 3HAKOMCTBO C METOJaMHU [NO3HAHUA
NeHCTBUTEJBbHOCTH, NpeJCTaBJeHHe O TMpeJMeTe U MeToJax
MaTeMaTHKH, UX OTJHUYHUHA OT METOJOB JAPYTrHUX eCTECTBEHHBIX U
ryYMaHHTapHbIX HayK, 06 0OCOGEHHOCTSIX NPUMeEHEHNsI MaTeMaTUKU
JJIsT pelleHHs] Hay4dHbIX M NMPUKJAAJHBIX 337a4. TakuM o6Gpasom,
MaTeMaTHieckoe o00Opa3oBaHWe  BHOCUT CBOHM  BKJ3aJL B
dopmMupoBaHUe 06LIel KyJIbTyphl YeJIOBEKA.

H3ydyeHHne MaTeMaTHUKH TaKXKe CIOCOOCTBYET 3CTETUYECKOMY BOC
NUTAHUIO 4YeJIOBeKa, IMOHHMaHHIO KpacoTbl U  U3dILecTBa
MaTeMaTHYEeCKUX PacCCyXJeHUH, BOCHPUATHIO TeOMeTPUYECKHX
dopM, ycBoeHUIO HJ€U CUMMETPHUH.

HE/IM MW OCOBEHHOCTHU HW3YYEHHUA
YYHEBHOI'O ITPEAMETA
«MATEMATHUKA». 5-9 KJ/IACCBI

[IpyopUTETHBIMH I|eJIIMU 06YUYeHUsI MaTeMaTHKe B 5—9 kjtaccax
ABJISIOTCH:

66 dopMHUpOBaHME [IeHTPAJbHBIX MaTeMaTHUECKHUX MOHATUN (YHCIIO,
BeJIMUMHA, TreoMeTpuyeckasd ¢uUrypa, IepeMeHHas, BepOSTHOCTbD,



byHKIMA), o6GecrneynBaKIUX NPEeMCTBEHHOCTb M IEepPCIeKTUBHOCTH
MaTeMaTHYeCKOTo 06pa30BaHUs O0yUYaIOIUXCH;

6 mnojBeZieHHe OOY4YaIOILIMXCA Ha JOCTYIIHOM JJisi HHX ypOBHe K
OCO3HAHMUIO B3aMMOCBSI3M MaTeMaTUKH W OKpY)Kalllero MHpa,
INOHMMaHHe MaTeMaTHKH KaK YaCTH OOLeN KyJIbTyphl YeJIOBEYECTBA;

6 pa3BUTHE HHTE/JIEKTYaJlbHbIX W TBOPYECKHX CIIOCOGHOCTEN
oOy4yarIuxcs, I[03HAaBaTeJbHOM aKTHUBHOCTH, HCCe0BATENbCKUX
YMeHHH, KpUTUYHOCTH MBbILJIEeHUs, UHTepeca K U3y4YeHHI0 MaTeMaTHUKU;

6 popMmupoBaHue PyHKIMOHAJTBHON MaTeMaTHU4YE€CKONH I'PAaMOTHOCTH:
yMeHHUsl pacllo3HaBaThb MPOSIBJIEHHUS  MaTeMaTU4YeCKUX [OHATHH,
00'BEKTOB U 3aKOHOMEPHOCTEeH B pea/IbHbIX })KU3HEHHBIX CUTyallUAX U IPU
W3y4YeHUH JPYTUX y4eOHBbIX NpPeJMeTOB, NPOsBJIeHHUsA 3aBUCUMOCTEN U

3aKOHOMepHOCTel, GOPMYyJIMPOBATh UX HA fA3bIKe MaTeMaTHUKH U
co3aBaTb  MaTeMaTU4YecKHWe  MoJle/id, IPUMEHSTb OCBOEHHBIN
MaTeMaTH4YeCKUH anmnapar s pelleHUs NPaKTUKO-OPUEeHTHPOBaHHbIX
3a/la4, UHTepIpeTUPOBaTh U OLleHWBATb IOJIy4eHHble pe3yJIbTaThl.

OcHOBHBIE JINHUU COZlep>KaHHUs Kypca MaTeMaTHUKHU B 5—9 KJaccax:
«Hucna U BhIYMCIEHUsD», «Anrebpar («Anrebpanyeckre Bbl-paKeHU S,
«YpaBHeHUSA u HEpPaBEHCTBaAY), «@yHKIIHWY, «CeomeTpus»
(«FeomeTpuyeckne ¢uryppl W HUX  CBoWcCTBa», «M3MepeHue
reoMeTpUUYEeCKUX BeJIUYUH»), «BeposiTHOCTb U CTATHCTHUKa». /[aHHbIE
JIMHUMU Pa3BUBAIOTCA Mapa/ijieJlbHO, KaXJasd B COOTBETCTBHUHM C
CO6GCTBEHHOM JIOTMKOM, 0O/JHAKO HE HE3aBUCUMO OJ[HA OT APYTroH, a B
TECHOM KOHTAaKTe U B3auMo/ieicTBUH. KpoMe 3TOro, ux o6’beiuHSAET
JIOTUYecKasl COCTaBJIsIOLas, TPaAULMOHHO NIPHUCYLasi MaTeMaTUKe U
NIpOHMU3bIBAMOIAasl BCe MaTeMaTH4YeCcKHe KypChbl U coJepKaTesibHble
auHuu. ChopmynupoBaHHoe B PDemepasibHOM rocy JapCTBEHHOM
o0Opa3oBaTeJIbHOM CTaHJAapTe OCHOBHOIO 0O6Iiero o6pa3oBaHUs
TpebOBaHHE «yMeTb ONepUpOBATb MOHATHUAMMU: OIlpeJeseHHe,
aKkCcuMoMa, TeopeMa, JoKa3aTeJbCTBO; YMEHHe paclo3HaBaThb
WCTUHHBIE U JIOXKHbI€ BBICKA3bIBaHHUS, NPUBOJLUTH NPHUMEPHI U
KOHTPIpPHUMEPHI, CTPOUTH BbICKa3bIBaHUA U OTpHIaHUA
BbICKa3bIBaHUH» OTHOCUTCS KO BCeM KypcaM, a (GopMHpOBaHHEe
JIOTUYECKUX YMEHUU pacnpesessieTcss Mo BCEM rojiaM oOGydeHHUsT Ha
YPOBHE OCHOBHOTO 06111ero o6pa3zoBaHusi. CojeprkaHue 06pa3oBaHus,
COOTBETCTBYIOIlee NMpeJMeTHBbIM pe3yJbTaTaM OCBOeHUsl pabodel

MporpaMMsl, pacnpenesiéHHbBIM no rojgam obydeHUs],
CTPYKTYPUPOBAHO TaKHUM 06pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHLUNHATBHBIM BOIIpocaM obyJarouirecs o6palaanuch

HEeOAHOKpPATHO, 4YTOOHBI OBJIaZleHHe MaTeMaTH4YeCKHMMHU ITIOHATHUAMHU U
HaBbIKaAMH OCYLIECTBJIAJIOCh NMOC/IeA0BaATE/JIbHO U MMOCTyNaTeJIbHO, C
CO6J'II'O,Z[€HI/IGM NpUHOHUIIa TPeeMCTBEHHOCTH, 4a HOBbI€ 3HAHUA
BKJIO4YAJIMCh B O6I.L[y1-0 CHUCTEMY MaTeMaTHUYIECKHUX Hpe,ELCTaBJ'IeHI/Iﬁ



00y4YaloIlluxCcs, pacliupsas W yriayo6sdasd e, o6pasysd DIpovyHble
MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOTI'O NIPEAMETA «MATEMATHUKA» B YYEBHOM
[TJIAHE

B  coorBercTBUM ¢  @DenepasibHbIM  TrOCYZapCTBEHHbIM
006pasoBaTeJIbHbIM CTAaHAAPTOM OCHOBHOrO 00Iero o6pasoBaHUA
MaTeMaTHKa sIBJseTCs 006s3aTes/IbHbIM IpeJMeTOM Ha JaHHOM
ypoBHe o6pa3oBaHus. B 5—9 kiyaccax y4e6HbINH npegMeT
«MaTeMaTHKa» TPaJULHMOHHO M3ydaeTcsd B paMKax CjaeJyHoLIUX
y4e6HbIX KypcoB: B 5—6 kjiaccax — Kypca «MaTtemaTuka», B 7—9
KJIaccaX — KypcoB «AJsire6pa» (BKJIlO4Yasi 3JIeMEHTBI CTATUCTUKHU U
Teopuu BeposiTHocTel) U «['eomeTrpusi». Hacrosiiielt mporpamMmmon
BBOJWTCS CaMOCTOSITEJIBHBIM Yy4eOHBbIH Kypc «BeposaTHOCTB U
CTaTUCTHUKaA».

Hactodame nporpaMMod mnpeaycMaTpUBaeTCA BblJeJIeHHe B
y4eOHOM IJIaHe Ha Hu3y4yeHHe MaTeMaTHKU B 5—6 kJjaccax 5
y4eOHBIX YaCOB B HE/IeJII0 B TEYEHHE KaXK/[0r0 roia o6yyeHus, B 7—
9 ksaccax 6 y4eOGHBIX YacOB B HeJleJII0 B Te4eHHe KaKJOoro roja
0by4deHus, Bcero 952 yyebHbIX 4aca.

TeMmaTuyeckoe IIJIaHUpPOBaHHe y4eOHBIX KypCOB U
peKoMeH/lyeMoe pacnpefie/ieHHe y4eOHOro BpeMeHHU /Ji1 N3y4eHus
OTJZleJIbHBIX TeM, NpeJJIoKeHHble B HACTOsIled nporpaMMe, HaJo
paccMaTpuBaTh KaK IpHUMEpPHble OpPHUEHTHUPbl B IOMOLIb
COCTAaBUTEJII0O aBTOPCKOM paboyel MporpaMMbl M IMpeXKJe BCEro
y4uTeJl0. ABTOp IpOrpaMMbl BIIpaBe YBeJHUYUTb MW YMEHbIIUTb
NpeJJI0KeHHOE YMCJI0 YYeOHbIX 4aCOB HA TEMY, YTOObI yIJIYOUTHCS B
TeMaTHUKYy, 60Jiee 3aMHTEPECOBABIIYI0 YYEHUKOB, UM HAllPaBUThb
yCUJIMSI Ha [peojoJieHue 3aTpyfHeHUH. JlomycTUMO TakKxXe
JIOKaJIbHOE IepepacnpejieleHMe M IepecTaHOBKA 3JIEMEHTOB
coZiep>KaHHUsI BHYTPH JlaHHOTrO KJacca. KosimyecTBO mpoBepOYHBIX
paboT (TeMaTHYEeCKHH U UTOTOBBIM KOHTPOJIb KauyeCTBa YCBOEHUA
y4eO6HOr0 MaTepHuaJsia) U UX TUI (CaMOCTOAATe/IbHbIe U KOHTPOJIbHbIE
paboThl, TECTHI) OCTAIOT CS1 HA yCMOTPeHUe yunuTesis. Takxke yuuTelb
BIIpaBe yBEJIMYUTh WM YMEHBUIUTh YHUCJO Y4YEOHBIX 4YacoB,
OTBeEHHbIX B paboyell mporpaMMe Ha 0600I11eHUe, TOBTOPEHUE,
cUcTeMaTHU3allMl0 3HaHUW obOydawluxcd. EJUHCTBEHHBIM, HO
NPUHIMUNHWAJIBHO BaXXHBIM KPUTEPHUEM, SABJSETCA [OCTHXKEHHE
pe3y/abTaToB 06y4YeHUs], yKa3aHHbIX B HACTOSIIEN IporpaMMe.



Paboyasa nporpamma

NNAHUPYEMDbIE PE3Y/IbTATbl OCBOEHUA
YYEBHOIO NPEAMETA « MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBLLEFO O6PA3OBAHUA

OcBoeHue y4eOHOTO mpeaMeTa «MaTeMaTHKa» JOJ/DKHO O0b6ecrevyu-
BaTb JOCTH>KeHHUeEe HAa YPOBHE OCHOBHOIO 006111ero o6pa3oBaHus cJie-
AYIOLUX JIMYHOCTHBIX, MeTallpeMeTHBIX U IpeJJMeTHbIX 06pa3oBa-
TeJbHBIX Pe3yJIbTATOB:

JIMHHOCTHbBIE PE3Y/IbTATDI

JINYHOCTHBIE pe3yJibTaThl 0CBOEHHUSI NPOrpaMMbl y4eOHOTO Npes,
MeTa «MaTeMaTHKa» XapaKTepPHU3YIOTCH:

nanMOTM‘-IeCKOG BOCnMTaHHe:

NpoABJI€HHUEM MHTepecCa K IIPOIIJIOMY U HAaCTOoALLEMY pOCCPII;'ICKOIL/‘I
MaTeMaTHUKH, I€EHHOCTHbBIM OTHOIIEeHHWEM K JOCTHXEeHHUAM pOCCPIﬁ-
CKHUX MaTeMaTHKOB HU pOCCHﬁCKOﬁ MaTeMaTU4YeCKOU IIKOJIbI, K MC-
IIOJIb3OBAHHIO 3THUX IL[OCTI/I)Kel-II/IIL/’I B APYTHUX HAayKaX W NPHUKJIAJHBIX

cdepax.
'paxaaHCcKoe U AyXOBHO-HPaBCTBEHHOE BOCMMTaHME:!

FOTOBHOCTBbIO K BBINOJHEHHUIO OOSI3aHHOCTEW TrpakJaHHUHA U
peasv3anuu ero TMnpaB, NOpeJcTaBJeHHWEM O MaTeMaTHYeCKUxX
OCHOBax OQYHKIMOHHUPOBAHHUS pa3JIUYHbIX CTPYKTYp, SBJIEHUH,
nmpolueayp TpakJaHCKOro obmiectBa (BbIGOPHI, ONMPOCHI U TIp.);
FOTOBHOCTBIO K OOGCYXXJIE€HHUI0 3THYECKHX NMPOOJIEM, CBA3aHHBIX C
NpaKTUYEeCKHUM NpPHUMEHeHHEeM [JOCTHKEeHUH HayKH, OCO3HaHUEM
Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B /[eITeJbHOCTHU
Y4€HOTO.

TpyaoBoe BocnMTaHue:

YCTAaHOBKOH Ha aKTHUBHOE y4acTHe B pelleHUH MPaKTHYECKHUX
3a/ilad MaTeMaTH4eCKOW HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU
MaTeMaTH4YeCKOro o6pa3oBaHUsI HA MPOTSHKEHUU BCeU KHU3HU JJIA
yClnemHol mnpodeccCHOHAJbHOU [eATEJbHOCTH UM pPa3BUTHEM
HEeOOXOJMMbIX YMEHHH; OCO3HAHHBIM BbHIGOPOM U IMOCTPOEHHEM
WHJUBHU/YAJIbHOW TpAeKTOPUH OOpa3oBaHUs M  KU3HEHHBIX
IVIAHOB C y4YETOM JIMYHBIX MHTEPECOB UM OGLIECTBEHHBIX
noTpebHOCTEN.

JCTeTUYECKoe BOCNUTaHUE:

CIIOCOOHOCTBIO K SMOLMOHAJIbBHOMY M 3CTE€THUYE€CKOMY BOCIPHA-
THIO MaTeMaTH4YeCKHUX O6'beKTOB, 3aJa4y, peHJeHPIﬁ, paccymaeHm‘/’I;
YMEeHHIO BUAeTb MaTeMaTHhu4YeCKrne 3aKOHOMEPHOCTH B HCKYCCTBeE.

ueHHOCTI/I HAY4YHOI'O MIO3HAHHA:



OpHeHTalHuel B edTeJbHOCTH Ha COBPEMEHHYI CUCTeMy Hay4-
HBbIX IIpeICTaBJIeHHUH 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA ye-
JIOBEKa, NpUPO/Jbl U 001ecTBa, MIOHUMaHUeM MaTeMaTU4eCKOH Ha-
YKH Kak cpepbl YeJIOBEUYECKOH [ esITeJIbHOCTH, 3TAlOB €€ Pa3BUTHS
Y 3HAYUMOCTH /JJI Pa3BUTHUS UBUJIH3ALUH; OBJIaJleHUEM SI3bIKOM
MaTeMaTHKH U MaTeMaTU4eCKOU KyJIbTypPOU KaK CpeCTBOM O3Ha-
HHUS MHUPa; OBJIaZleHheM NPOCTeHIINMH HaBblKaMHU HUCCJieloBaTe b~
CKOH [eATeJbHOCTH.

dursnyeckoe BoCIMTaHHe, POPMHUPOBAHHE KyJIbTYPHhI 3/J0POBbsI U
3MOIMO- HAJIbHOTO GJIaronoJy4us:

FOTOBHOCTBIO IPUMEHATh MaTeMaTU4YeCKHe 3HaHUA B HHTepecax
CBOEro 3/J0pOBbsi, BeJleHHs 3/10pOBOT0 06pasa »KU3HHU (3,0poBOeE MU-
TaHHe, cOaJlaHCUPOBAaHHBIN PEXXUM 3aHATHHN U OTAbIXa, peryJspHasi
dusuyecKas aKTUBHOCTb); CQOPMHUPOBAHHOCTbHIO HaBblKa pedJiek-
CUY, MPU3HAHUEM CBOEro mpaBa Ha OLIMOKYy M TAaKOro >Ke IpaBa
Jpyroro 4yesjoBeka.

JKOJIOTHYeCKOe BOCIIUTaHHe:

OpHeHTaluel Ha NIpUMeHeHHe MaTeMaTU4eCKUX 3HaHUH AJid pe-
LIeHHWs 334349 B 06/1aCTH COXPAaHHOCTH OKPY>Kalollel cpe/ibl, IJIaHU-
pOBaHUA NOCTYINKOB M OLEHKHW HUX BO3MO>KHBIX NOCJE[CTBUNA A4
OKpYy>Kalolllell cpesbl; 0CO3HAaHHWEM IJ1006aJIbHOIO XapaKTepa 3KO0JI0
rMYeCcKUX NpobseM U NyTel UX pellleHHsd.

JIndHOCTHBIE  pe3yJsbTaThbl, obecnedynBalolie aJanTalHI0
oOydJarllerocss K M3 MeHAMUWMCS YCJIOBHUAM COLUAJBHON U
NPUPOAHOU Cpeabl:

FOTOBHOCTBIO K JJeCTBUSIM B YCJIOBHUSX HeOlNlpeeJIEHHOCTH, No-
BBbIIIEHHUIO YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 NPaKTHYECKYIO
[esATeJbHOCTb, B TOM YHCJIe yMeHHe YYUTbCS Y APYTUX JoJel, Npu-
obGpeTaTh B COBMECTHOM [J1eSITEJIbHOCTU HOBblE€ 3HAHUS], HABBIKU U
KOMIIETEHIIMU U3 ONbITA APYTHUX;

Heo6X0JUMOCTbI0 B QOPMUPOBAHHUU HOBbIX 3HAaHHUH, B TOM YMCJIe
dopmMynupoBaTh H/eH, NOHATHSA, TUIIOTE3bI 06 0G'bEKTAX U SIBJIE-
HUAX, B TOM 4YMCJle paHee He HW3BeCTHbIX, OCO3HaBaTh AePHUIUTHI
COOCTBEHHBIX 3HAaHUH U KOMIIeTEHTHOCTEH, IJIaHUPOBATh CBOE pas3-
BUTHUE;

CITIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYall0, BOCIPUHU-
MaTh CTPECCOBYIO CUTYyallMI0 KaK BbI3OB, TpeOylIIUH KOHTpMeD,
KOPPEeKTUPOBAaTh NPHHUMaeMble pellleHUs U JelcTBUA, GopMyIn-
pOBaTh U OLIEHUBATh PUCKH U MOCIAeACTBHUSA, QOPMHUPOBATH OMBIT.

METANPEAMETHDIE PE3Y/IbTATDbI

MeTal’[peﬂMeTHbIe pe3yqbTaTbl OCBOEHHA INMPOTrpaMMBbI y‘{e6Horo
npeaMmeTa «MaTemaTuKa» XapaKTEpHU3YKOTCA OBJIaleHHEM YyHUBEpP-
CaabHBIMI IIO3HaBaTeAbHbIMMU ,ZI,EIU/ICTBI/IHMI/I, yHUBEpPCaAbHBIMU
KOMMYHIKATVBHbBIMN ,Z],eﬂCTBI/I}IMVI I yHUBEpCaldbHBIMU pery-



ASITUBHBIMW  A€VICTBUSIMU.

1) YHUBepcaabHBIE IIO3HaBaTeabHbIE AEVICTBIIS
obecrieunBa- 0T (pOpMUpPOBaHUE Oa30BBIX KOTHUTMBHBIX
IIpoIleccoB OOy4aro- MIMXcsl (OCBOeHMEe MeTOAO0B ITO3HaHUs
OKpy>Kalollero Mwupa; IIpu- MeHeHUe  AOTMYecKIX,
MccAea0BaTeAbBCKIX —OIlepalmii, yMeHmuii paborars C
mHPpOpMaIIen).

BasoBble JIorMyecKue AencTBmA:

6 BBIIBJIITb NXapaKTepHU30BaTh CyllleCTBeHHble IpM3HaKUMaTeMa-
TUYEeCKUX 00'bEKTOB, MOHATUH, OTHOIIEHUN MeXAy NOHATUAMY;
dopmMysnMpoBaTh onpejeseHUs NOHATHH; yCTaHABJIUBATh Cylie-
CTBEHHBIMNPU3HAK KJIacCUPUKAIUH, OCHOBAHUA JJIs10000611eHUS
Y CpaBHEHWs], KPUTePHUH NPOBOJUMOro aHaIU3a;

6 BOCIPUHUMATh, GOPMyJIMPOBATh U MPe0OPa30BbIBATh CYK/JeHHU:
yTBEpPAUTE/NbHbIE U OTpHUIATEJbHbIE, €JUHUYHbIE, YAaCTHbIE U
ofl11ye; yCJI0BHbBIE;

6 BBISIBJIATb MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH, B3aMOCBSA3U U IIPO
TUBOpeursa B GaKTax, JaHHbIX, HAOJIOLEHUSAX U YTBEPKIAEHUSIX;
npejJiaraTb KpUTEPHUH /1JIs1 BbISIBJIEHHUSI 3aKOHOMEPHOCTEHN U PO
THBOpEYHH;

6 /leJ1aThb BbIBO/IbI C UCII0JIb30BAaHHEM 3aKOHOB JIOTHUKH, AeAYKTHUBHBIX

Y1 MHAYKTHUBHBIX YMO3aK/JI4YEeHNH, YyMO3aK/JII4YeHNH 10 aHaJIOTHUH;

pa3bupaTh J0Ka3aTe/1bCTBa MaTeMaTHUYeCKUXyTBepPXJeHnH (Npsi-

MBbI€ U OT IPOTUBHOTI'0), IPOBOJUTh CAMOCTOSITEJIbHO HECJIOXKHbIE

J0Ka3aTeJIbCTBA MaTeMaTU4YeCKUX (GaKTOB, BbICTpaWBaTh apry

MeHTalM10, IPUBOANUTH NPUMeEPbl U KOHTPIPUMePbl; 000CHOBBI

BaTb COOCTBEHHbIE PACCYXK/EeHUSs;

BbIOMpAThb cnocob pelleHUs y4eOHOUM 3ajayu (CpaBHUBATb He-

CKOJIbKO BapUAHTOB peIlleHHs], BbIOMpPATh HanboJee MOAXOAAIINN

C y4€TOM CaMOCTOSATEJIbHO BblJleJIEHHbIX KPUTEPHEB).

o

o

basoBble MccenoBartesibckme AeﬁCTBMﬂ .

6 HMCIIOJIb30BAaTh BONPOCHI KaK HCCJEJ0BAaTENbCKUH UHCTPYMEHT MO-
3HaHUs; GOpPMyJHUPOBAThL BONPOCH], PUKCHUPYIOIME IPOTHUBOpeE-
4ue, MPOGJIEMY, CAMOCTOSITEbHO YCTaHABJIMBATh HCKOMOE U 1aH-
Hoe, GOpMHUPOBATH TMIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIHIO,
MHEHHUE;

MPOBOJAUTH MO CAMOCTOSITEJIbHO COCTAaBJIEHHOMY IJIAHY HeCJI0X-
HbIH 3KCIIEpUMEHT, HEGOJIbIIIOE UCC/IeJOBAHNE 10 YCTAaHOBJIEHUIO
0COOGeHHOCTeH MaTeMaTH4YeCKOro 06'’beKTa, 3aBUCHUMOCTEH 06bEK-
TOB MEXJy COOOU;

6 CAaMOCTOSITeJIbHO GOPMYJIMPOBATh 0606IIEHNS U BBIBOABI IO pe-
3yJIbTaTaM NPOBEIEHHOr0 HAOGJIIOJeHUs, UCCIIeJOBAaHUS, OIleHU-
BaThb JJOCTOBEPHOCTDb MOJIyYEHHBIX pe3yJbTaTOB, BHIBOJIOB U 0606-



LI eHUH;
6 MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIlECCa, a TaKXKe BbI-
JBUTAThb MPEJIOJIOKEHHUS O €ro Pa3BUTHUH B HOBBIX YCJIOBUSIX.

Pa6oTa c MHdbopmaLmen:

6 BBISIBJIAATb HEJJOCTAaTOYHOCTb U M36GLITOYHOCTb MHGOpPMALUH, AaH-
HbIX, HEOOXOJUMBIX /i1 pelleHus] 33/1a4y;

6 BbIOHMPATh, aHAJIM3UPOBATh, CUCTEMAaTHU3HUPOBATb U UHTEPIPETH-
poBaTb MHPOPMAIHIO PA3JIMYHBIX BULOB UPOPMIIPECTABIEHUS;

6 BBIOUpATh popMy npecTaBaeHUss MHGOPMAIUU U UJIJIOCTPUPO-
BaTh pellaeMble 33Ja4d CXeMaMH, JuarpaMMaMH, UHOH rpadu-
KOM M UX KOMOMHALUSAMU;

6 OLleHUBATb HAJAEKHOCTb UHGOPMALIMU IO KPUTEPUSM, IPELJIO-
>KEHHBIM y4UTeseM U cGOPMYJTHPOBAHHBIM CAMOCTOATENBHO.

1) Ynusepcarvtivie KOMMYHUKAMUBHbLE Jelictéusl obecneyi-
6a1011 CHOPMUPOEAHHOCHTL COUUAADHBLX HABGLIKOE 00YUAIOULUXCA.

O6buenue:

6 BOCIIPUHHUMATb U POPMYJIUPOBATH CY>KJEHHSI B COOTBETCTBUM C
YCJIOBUSMHU M L|eJIIMH OOGIIeHUs]; ICHO, TOYHO, TPaMOTHO BbIpa-
»)KaTh CBOIO TOYKY 3pEeHHsI B YCTHBIX U IMCbMEHHBIX TEKCTaX, Ja-
BaThb NOSICHEHHS IO XOJY pelleHUsd 3aJladd, KOMMEeHTUPOBaThb
MOJIyYeHHbIH pe3y/bTarT;
B xX0/le 06CyXeHUs 3a/iaBaTh BOINIPOCHI 110 CyLIeCcTBY 06Cyx/ae-
MO TeMbl, Ipo6JeMbl, pellaeMON 3aJa4y, BbICKa3blBaTb UJEH,
HalleJIeHHble Ha MOUCK pellleHUs]; CONOCTABJIATh CBOU CYXKJEeHHUs
C CY’K/IEHUSIMH JIPYTUX YYaCTHHUKOB JMAaJIoTa, OOHAPY»KUBATh pas-
JUYMEe U CXOACTBO MO3ULIUN; B KOPPEeKTHOU dopme dopmysinpo-
BaTbh pa3HOIJIacus, CBOU BO3pPaXKEeHMUS;
6 IpeJiCTaBJISAThb Pe3yJIbTAThl pellleH!s 3aZlauH, IKCIIepUMEeHTa, UC-
C/leloBaHUA, NPOEKTa; CaMOCTOSATeJbHO BbIOHpPAaTh GopMaT BBICTY-
MJIEHUS C YYETOM 3a/1a4 Mpe3eHTalUd HOCOGEeHHOCTEH ayIUTOPHH.

CoTpyaHMYECTBO:

o

6 IOHUMAaTh U UCIIOJIb30BATh MPEUMYIeCTBA KOMaHAHON U UH/H-
BU/IyaJIbHOW pabOThl MPU PElIeHWH y4eOHbIX MaTeMaTH4YeCKHUX
3a7a4; MPUHUMATD IeJIb COBMECTHON AesTeJbHOCTH, IJIAaHUPO-
BaTh OpPTraHU3alUI0 COBMECTHOU pPaboThl, pacrnpenensiTb BHUbI
pa- 60T, JOTrOBapuBaThCd, OGCYKJAThb MPOLECC U pe3yJbTaT
pab6oThl; 06061IaTh MHEHHUSA HECKOJIBKUX JIIO/EN;

6 y4acTBOBAaTb B FPyMNIOBbIX GopMax paboThl (00CyKAeHNsI,00MeH
MHEHUSIMU, MO3TOBbIe HITYPMBbI U JIP.); BBINOJHATH CBOIO 4acTh
paboThl U KOOPAUHHUPOBATH CBOU JeWCTBUS C APYTUMUYIE€HAMU
KOMaH/Ibl; OIleHUBATh Ka4eCTBO CBOEro BKJIaZla BOOGIIUH NPOAYKT
110 KpUTEPHUSAM, COOPMYJIMPOBAHHBIM YYaCTHUKAaMH B3aUMO/EMN-
CTBUS.



1) YHuBepca/ibHble peETyJAsTHUBHbIE [IeHCTBUSA 06ecrneYyuBaloT
dopMupOBaHUE CMBICJTIOBBIX YCTAHOBOK U »KU3HEHHBIX HAaBbIKOB
JIMYHOCTH.

CaMmoopraHusanus:

6 CaMOCTOSITE/JIbHO COCTABJIATH IIJIaH, aJIFTOPUTM pelleHUs 3aJadu
(uin ero 4YacTb), BBIOUPATh CIOCOG pELIeHUS C YYETOM
HMEIOIIMXCS  pPecypcoB U  COGCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpPOBaTb U KOPPEKTUPOBAThb BapUaHTbl pelleHUH C
y46TOM HOBOW MHpOpMAILUU.

CaMOKOHTpPOJIb:

6 BJIaZleTh CIOCO6aMU CaMOIIPOBEPKH, CAMOKOHTPOJISA IpoLecca u
pe3yJibTaTa pellleHHs] MaTeMaTHU4YeCKOH 3aJja4y;

6 npeABHUeTh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTBh IpHpellle-
HUM 337]a4l, BHOCHUTb KOPPEKTHUBBI B JeATEJbHOCTb HAa OCHOBE
HOBBIX OOCTOSITE/NbCTB, HANJeHHbIX OLINOOK,BbISIBJAEHHBIX TPY/-
HOCTeH;

6 OlLleHHMBATh COOTBETCTBHE Pe3yJbTaTa JAesTeJbHOCTH IMOCTaBJIEH-
HOM LIeJIU U yCJAOBUSM, OOBSICHATH MPUYHUHBI JOCTHKEHUS UJIU
HeJOCTHXXKEeHHUS IeJIU, HAXOJUTh OIIHNOKY, JlaBaTh OIeHKY MPHO06-
pPeTEHHOMY OIBITY.

NMPEAMETHBIE PE3YJIBTATHI

[IpesgMeTHBIE pe3yJsbTAaTbl OCBOEHUs pabGodel MNporpaMMbl IO
MaTeMaTHKe NpeJCcTaBJ/ieHbl 10 roJjaM 00y4YeHUs B CJeAYyILINX
pasjesiax mporpaMMbl B paMKax OT/eJIbHbIX KypCcOB: B 5—6
KJlaccax — Kypca «MaTeMaTuka», B 7—9 KJjiaccax — KypCOB

«Anre6pa», «['eomeTpus», «BeposiTHOCTb U CTaTUCTHUKA».

Pa3zBuTHE JIOTUYECKUX NPEACTABJEHUN U HABbIKOB JIOTUYECKOTO
MBIILJIEHUSI OCYLIECTBJISIETCS Ha MNPOTSHKEHUU BCeX JIeT
06y4YeHUsI B OCHOBHOM IIKOJIEe B paMKaX BCeX Ha3BaHHBIX KypPCOB.
[lpeanosiaraeTcsi, YTO BBINYCKHUK OCHOBHOW IIKOJIBI CMOMET
CTPOUTH BBICKa3bl-BAaHUSA U OTPHUIAHUSI BbICKAa3bIBAaHUH,
pacno3HaBaTh UCTUHHBIE U JIOXKHbIE BbICKAa3bIBaHUs], IPUBOJUTh
MpUMepPbl U KOHTPIIPHUMEPDI, OBJIaJIeeT MOHSATUSMU: ONpe/ie/IeHHUE,
aKcuMoMa, TeopeMa, /oKa3a- TeJbCTBO — W Hay4yuTCA
HCIOJIb30BaTh MX MPU BBINOJHEHUH y4e6- HbIX U BHEy4YeOHbIX
3a7ad4.



PABOYASA INPOI'PAMMA YYEBHOT O KYPCA "MATEMATHKA".
5-6 K/IACCBI

LHEJIN U3YYEHHWUA YYEBEHOT'O KYPCA

[IpyopUTETHBIMY LieJISIMU O6y4YeHHUsI MaTeMaTHKe B 5—6 KJjiaccax
ABJIAKTCA:

6 mnpojonkeHHe GOPMHPOBAHUS OCHOBHBIX MaTeMaTH4YeCKHX
MOHsI- TUWU (YHC/I0, BeJHYHWHA, TeoMeTpudeckas ¢urypa),
obGecneynBam- WIUX MPEEMCTBEHHOCTb U IEPCIEKTUBHOCTD
MaTeMaTH4eCKOro 06- pa3oBaHUs 06y4aloIUXCs;

6 pa3BUTHE UHTEeJIJIEKTYa/IbHbIX U TBOPYECKUX CIIOCOOHOCTEN 00y-
YaKIUXCA, TO3HABAaTEeJbHON aKTHUBHOCTH, HUCCJAEeL0BaTeNbCKUX
YMEHMH, UHTepeca K U3YYeHHUI0 MaTeMaTUKHY;

6 moaBeneHHE O6y‘{a}OI_L[I/IXCH Ha AOCTYIIHOM /JJid HUX YPOBHE€ K
OCO3HAHHWIO B3aMMOCBA3HW MAaTE€MATHKHU U OKPY>XarIllero Mupa;

6 popMupoBaHue PyHKIMOHATbHON MaTeMaTUYeCKOU IrpaMOTHO-
CTH: YMEHUs pacno3HaBaTbh MaTeMaTU4YeCKHe 0O0'beKThI B peaslb-
HBIX >)KU3HEHHBIX CUTyalUX, IPUMEHATb OCBOEHHbIE YMEHUA [/
pelieHusi NPaKTUKO-OPUEHTHPOBAHHBIX 3a/a4, HUHTEPIpEeTH-
poBaTh MOJIyYeHHble pPe3yJIbTaThl U OIl€eHMBATh UX HA COOTBET-
CTBHE NIPAaKTHUYECKON CUTyalHH.

OCHOBHBIE JINHUHM COJIep>KaHUA Kypca MaTeMaTHUKU B 5—6 KJiac-
cax — apudmMeTHUYeCKass U TreoMeTpUUYecKasd, KOTophble
pa3BUBAKOTCS MNapauieJibHO, KaX/Jasgd B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JPYTOH,
a B TECHOM KOHTaKTe M B3auMoJleWcTBUU. Takke B Kypce
MPOUCXOJAUT 3HAKOMCTBO C 23Jie- MeEHTaMU aJjre6bpbl U
omnucaTe/JbHOU CTaTUCTUKH.

H3yuyeHne apudmMeTHUeCKOro MaTepHasa HAadWHAETCs CO CUCTe-
MaTHU3allMU U Pa3BUTUA 3HAHUKU O HATypaJIbHBIX YHCJIAX, MOJIY-
YeHHBbIX B HayaJIbHOH 11KoJIe. [Ipu 3TOM coBepliIeHCTBOBaHUE BbI-
YUCJIUTEJIbHON TEXHUKHU U pOPMHPOBaHHE HOBBIX TEOPETUYECKUX
3HaHUM coyeTaeTCs C pa3BUTHEM BbIYUCAUTENBbHON KyJbTYpHl, B
YaCTHOCTH C OGy4YeHHWEeM NpPOCTEeHIINM NpUéMaM NPUKUIKU U
OlLleH- KM pe3yJ/bTaTOB BbIYHCJeHUN. V3ydyeHue HaTypasbHbIX
4yuceJl IPO- JO/KAeTCs B 6 Kjacce 3HAKOMCTBOM C Ha4yaJbHbIMHU
NOHATUAMHU TEOPHUHU AEeJIMMOCTH.

Jlpyroii KpynHbli 6J10K B coZlep>KaHUU apUPMeTUIeCKOU JUHUU — ITO
npo6u. Havyasno n3ydyeHHsi OObIKHOBEHHBIX U JeCATHUYHBIX APO- Gel



OTHECEHO K 5 KJjaccy. DTO IepBbIH 3Tal B OCBOEHUH Apobei, korja
MIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU H/JE€SMHU, NOHATHUSMHU TEMBI.
[Ipy 3TOM paccMoTpeHUe OOBIKHOBEHHBIX JJpoGell B IOJIHOM 0GbéMe
npeAlecTBYeT U3yYeHHUIO JeCATUYHBIX [po6e, 4TOo 1jeJieco- 06pasHo C
TOYKH 3PEeHUs JIOTUKU H3JIOKEeHHU YMCI0BOM JIMHUHY, KOr/a MpaBuJia
OEeWCTBUM C [OeCATUYHBIMU [APOOSAMU MOXKHO OOOCHO- BaThb YKe
HW3BEeCTHbIMU aJITOpUTMaMH BbINIOJIHEHUA AercTBUM c
OOBIKHOBEHHBIMH JpPO6GAMU. 3HAKOMCTBO C AeCATUYHBIMH JPOOSAMHU
paclIMpUT BO3MOXHOCTU [JJis1 IMOHHMaHUsS OOyYaIOLIUMUCH IPHU-
KJIaJHOTO NPHMeHEeHHs1 HOBOM 3allMCH NPU U3y4YeHWH APYTUX Npej-
MeTOB W NpPU NPaKTHYECKOM MCNOJIb30BaHUU. K 6 Kyaccy OTHecéH
BTOpPOM 3Tal B HM3y4YEeHUHU APOOEH, rje NpOUCXOJUT COBEPIIEHCTBO-
BaHUEe HABBIKOB CpaBHEHHUS U NMpeobpas3oBaHUA JApPo6eil, OCBOeHHe
HOBBIX BBIYMUCJUTEJbHBIX QJTOPUTMOB, OTTAaYMBaHUE TEXHUKU BbI-
YUCJIEHUH, B TOM 4HCJe 3HayeHUH BBbIPAXXeHUH, coJepiKallluX U
OOGBIKHOBEHHBIE, U JIeCATUYHbIE 1PO6H, yCTAHOBJIEHHE CBA3EH MeX- 1y
HHMH, pacCMOTpeHHe NPHUEMOB pellleHHUd 3aZa4d Ha Apo6u. B Ha- yane
6 KJ1acca NPOUCXOAUT 3HAKOMCTBO C IOHATHUEM INPOLIeHTa.

0OcoGeHHOCTBIO U3yYEeHUS MOJIOKUTEbHBIX U OTPULATENbHbBIX Y-
cesl SIBJIIETCA TO, YTO OHMU TaKXe MOTYT pacCMaTpUBATbCA B
HECKOJIb- KO 3TamnoB. B 6 kJjlacce B Hauyajle HU3y4YeHHUSA TeMBbI
«[losioKUTENBHBIE U OTPULIATEIbHbIE YHCJIa» BbIAEJSAETCA NoATeMa
«llenple  4uciaa», B  paMKax  KOTOPOM  3HAKOMCTBO  C
OTPULATEJbHBIMH YHCJIAMH U el- CTBUSIMHU C MOJIOKHUTEJIbHBIMU
U OTpHUUATEJbHBIMH 4YHCJAaMH @POUC- XOAUT Ha OCHOBe
coZlep>KaTeJbHOT0 NOJAX0Ja. JDTO MO3BOJISET Ha [0- CTYIHOM
YypOBHE TMO3HAKOMUTb YYalIUXCAd MNPaAKTHYECKH CO BCEMU
OCHOBHBIMH MOHSITUSIMH TE€Mbl, B TOM YHCJE U C NpaBHJIaAMH
3HAKOB IIPHU BBINOJIHEHUH apudMeTUIECKUX JelcTBUM. U3yyeHne
paluo- HaJbHBIX YHCEJ Ha 3TOM He 3aKOHYMUTCs, a OyJeT
NPOJOJKEHO B Kypce ajrebpsbl 7 Kjlacca, YTO CTaHeT CJAeAyI0IIUM
MIPOXOJOM BCeX MPUHIUIHAJIBHBIX BOIPOCOB, TEM CaMbIM
paszesieHHe TPYAHOCTeH obGJierdyaeT BOCIPHUSTHE MaTepHasa, a
pacnpejeseHde BO BpeMeHH CIOCOGCTBYeT INPOYHOCTH
MpHUOGpeTaeMbIX HaBbIKOB.

[Ipy o6ydyeHUU peLIEHUI0 TEKCTOBBIX 33Zlad B 5—6 KJjaccax Hc-
MOJB3YIOTCA apudMeTUYeCKHe NPUEMBI pelleHus. TeKCTOBble
3a/la4yy, peliaeMble IPU OTPAbOTKE BBIUUCIUTEbHBIX HABBIKOB B
5—6 kJjaccax, paccMaTpHUBAIOTCA 33Jayd CJAe[yIOIUX BHUJOB:
3a/layM Ha JABMO)KEHHE, Ha YaCTH, Ha MOKYIKH, HAa paboTy U MpOoU3-
BOJUTEJbHOCTb, Ha MPOLEHThI, HA OTHOIIEHUS WU MPOIMOPLHH.
Kpo- Me Toro, o6y4arolLiyecss 3HaKOMSTCS C IPpUEMAMU pelIeHUs
3a/la4 nepebopoM BO3MO>KHBIX BapHaHTOB, y4aTcs paboTaTb C
nHbopMa- 1UeH, NpejCcTaBJIeHHON B dopMe TabIUL, HUIU



AvarpamMmmMm.

B pabouyeil mporpamMMe ImpeaycMoTpeHO (GopMHpOBaHUe
MpoIeIeBTUYECKUX aJirebpandecKux npejcraBieHnd. bykBa kak
CHMMBOJI HEKOTOPOI'O YMCJa B 3aBUCUMOCTHU OT MaTeMaTHU4eCKOTo
KOHTEeKCTa BBOJMUTCA I[OCTeNeHHO. DbyKBeHHas CHMBOJIMKa
LIMPOKO HCIIOJb3yeTCs Ipex/Je BCero /AJs 3alucHd O0OIUX
YTBEPXKAEHUN U TpeasioKeHUuu, ¢GopMyJs, B YACTHOCTHU [Jis
BbIYHCJIEHUS] TeOMeTPU- YeCKHUX BeJIMYHH, B KayecTBe
«3aMeCTHTeJIsI» YUCIa.

B kypce «MaTteMmaTuku» 5—6 KJIacCOB IpeJCTaBJ/ieHA HarJs/gHasA
reoMeTpHUsl, HallpaBJIeHHas Ha pa3BUTHe 00Pa3HOT0 MbILIJIEHUS],
MIPOCTPAHCTBEHHOTO0 BOOOpaXKeHUs], U300pa3uUTENbHBIX YMEHHUH.
JTO BaXXHBIM 3Tall B M3y4YeHUU TeOMETPHUH, KOTOPBIU
OCy1L1eCTBJISIeTCS Ha HAarJIJHO-IIPAaKTUYeCKOM YPOBHE, ONIMpaeTcs
Ha HarJsa[HO0-06- pasHoe MblllJeHUe obOydarouuxcs. bosbiias
poJib  OTBOAUTCA MNpaK- THYECKOW [JeATeJbHOCTH, OIBITY,
3KCIIEPUMEHTY, MoAearupoBaHuio. ObyJyamiuyecss 3HAKOMATCS C
reoMeTpU4eCKMMHU GUTypaMH Ha IJ10- CKOCTH U B IPOCTPAHCTBeE,
C MX IPOCTeHIINMH KOHQUTYPALUAMH, y4aTCs U306parkaTb UX HA
HEJIMHOBAaHHOW MW KJeT4aTOoHM Oymare, paccCMaTpPUBAKOT HUX
npocTedivue cBoHcTBa. B mnponecce wu3ydeHuA HarasaAHoOU
reoMeTpHUH 3HAHUS, NOJIyYeHHble 00y4alolMMHUCA B Ha- YaJbHOU
LIKOJIe, CACTEMAaTHU3UPYIOTCA U PaCIINPAOTCA.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

CoryiacHO y4eO6HOMY IJIaHYy B 5—6 KJlaccaX U3ydaeTcCs UHTErpu-
poBaHHbIN NpegMeT «MaTeMaTHKa», KOTOPbIA BKIOYAeT apudmMe-
TUYECKHUM MaTepuasl U HarJsIAHYI0 TeOMEeTPUI0, a TaKKe
npornezeB- TUYECKUE CBEJIEHUS U3 aJire6phl, 3JIEMEHTDI JIOTUKH U
HavaJsia OMHU- CaTEeJIbHOW CTaTUCTUKHU.

Y4eOHBIH IJIaH HA U3yYeHHe MaTeMaTUKH B 5—6 KJiaccax OTBO- JUT
He MeHee 5 y4eOGHBIX YAaCOB B HeJEJII0 B TedeHHe KaKA0ro roja
0b6y4deHusi, Bcero He MeHee 340 y4eGHBIX YaCOB.

COJEPXAHUE YYEBHOT'O KYPCA (I10 TOZIAM OBYYEHU )
5 kJsacc
HartypaJibHble 4Mca U HYJIb

HartypanbHoe uyuciso. Pap HaTtypanbHbix yuces. Yucino 0. Uso-
OpakeHHe HaTypaJbHbIX YHCEJ TOYKaMHM Ha KOOPJAHWHATHOH
(4ucsio- BOW) NpsAMOM.

[losauuyoHHass cuUcTeMa CcuYHCJIeHUs. Pumckas HyMepanusi Kak
NpUMep HENO3ULIMOHHON CUCTEMBbI cYuceHud. JlecaATU4HaA



CHUCTEe- Ma CHUCJIEHHUA.

CpaBHeHHe HaTypaJIbHbIX YHCeJl, CP)aBHEHH e HaTyPaJbHbIX YHCeJI C
Hy/1éM. Crtoco6bl cpaBHeHUs. OKpyTrJieHHe HaTypaJbHbIX YHCel

CnoxeHHWe HaTypaJIbHBIX 4YHCeJI; CBOMCTBO HyJIsl NPU CJAOXKEHUHU.
BblunTaHMue Kak [lelicTBHe, 06paTHOE CJ0XKEHUI0. Y MHO>KeHHe Ha-
TypaJIbHBIX YHCeJI; CBOMCTBA HyJI1 U eJMUHULbI IPU YMHOXKEHHH.
JleneHue kak JelcTBUe, 06paTHOe YMHOXeHUI. KOMIIOHEHTHI
Jel- CTBUM, CBA3b MexJay HHUMU. IIpoBepka pe3syJsibTaTa
apudmeTHyec- Koro JeilcTBusA. IlepeMecTuTesibHOE U
couyeTaTeJbHOE CBOMCTBA (3aKOHBI) CJOKEHUSA U YMHOXEHHUS],
pacnpeenuTebHOE CBOUCTBO (3aKOH) YMHOXEHHUS.

Hcnosb30BaHUe OYKB /i1 0603HA4YE€HHUsS HEU3BECTHOTIO KOMIIO-
HeHTa M 3allMCU CBOMCTB apuPMeTHYECKUX JeruCTBUH.

JlenuTenu U KpaTHble 4HCJA, pa3Jio)KeHWe Ha MHOXuTesd. [Ipo-
CThbIe U COCTaBHble yucJa. [[pusaHaku geauMocTy Ha 2, 5,10, 3, 9.
JlesleHHUEe C OCTAaTKOM.

CTeneHb C HaATypaJIbHbIM IIOKa3aTeJieM. 3anuch 4yucjJa B BuUme
CYMMDbI pa3pAJHbIX CJlaraeMblIX.

YucnoBoe BbIpa)keHHe. BbluncieHHe 3HayeHUN YUCIOBBIX BbI-
pakeHU#; NOPSAA0K BbINOJHEHUS AeHCTBUU. Mcniosib30BaHMe IPpU
BbIUHCJIEHUAX €peMeCTUTE/NbHOI0O U COYEeTaTeJbHOr0 CBOWCTB
(3aKOHOB) CJIOXKEHHUSI U YMHOXEHHsl, paclpeeJuTe/IbHOro
CBOMCTBAa YMHOKEHMUH.

JApo6u

[IpescTaBieHre 0 APOGU KaK CIOCOGEe 3alMMCHU YacTH BEJIMYHHBI.
O6bIKHOBEeHHbIe Apo6H. [IpaBU/IbHBIEe U HellpaBUJIbHbIE JPOOH.
CMe- m1aHHas Apo6b; NpeAcTaBJIeHUe CMELIaHHOU Apo6U B BUeE
Hemnpa- BUJBHOU Jpo6GU U BblIJeJIEHWE LeJI0M 4acTH 4YMuCJaa U3
HENpaBUJbHOU aApob6u. H3o6pakeHune Japobell TOYKaMHU Ha
4yucjaoBoil npsimoi. Oc- HOBHOe CBOMCTBO Apo6u. CokpalleHue
Apo6Gei. [IpuBeseHne Apo6U K HOBOMY 3HaMeHaTeJ 0. CpaBHeHU e
Apo6en.

CnoxkeHue U BblUMTaHUeE Jpobel. YMHOXKeHUe U JlejieHue pobeli;
B3aUMHO-06paTHbIe po6u. HaxokieHue 4acTH 11eJIoT0 U 1[eJIOT0
10 ero 4acCTH.

JecaTuaHas 3anuck Apo6Gel. [IpescTaBieHne fecATUIHON JPO6H B
BU/le OOBIKHOBEHHOU. 306parkeHH e AeCATUYHBIX Ip06el ToUKa-
MU Ha YUCJIOBOU npsiMoi. CpaBHEHUE eCATUYHBIX APO6E.

ApudmeTrudyeckre AeWCTBUS C JAeCATHYHBIMU Apob6sMu. OKpyrJie-
HUe JIeCITUYHBIX Jpobei.

PelnleHMe TEKCTOBBIX 3aJ4a4

PenieHve TeKCTOBBIX 3a4a4 apI/I(l)MeTI/I‘{ECKI/IM crioco6oM. Peilre-



HHe JIOTUYeCKHX 3a/la4. PelieHre 3a1a4 nepe60poM Bcex BO3MOX-
HbIX BapHaHTOB. Mcnosib30BaHUe NPU pellleHUH 3aJa4 TabauL U
CXeM.

Pemrenue 3az1a4, cogeprkaliux 3aBUCHUMOCTH, CBA3bIBAIOIIUE Be-
JIMYUHBbI: CKOPOCTb, BpEMS, PaCCTOsIHUE; 1leHa, KOJINYeCTBO, CTOU-
MOCTb. EauHWUINBI W3MepeHHUsl: MacChbl, O00BEMA, I EHBI;
paccTosiHUSA, BpeMeHHU, CKOopocTHU. CBsA3b MeXAy eJWHHIIaMU
U3MepPEeHUsI KaKA0NU BEJTUYHHBI.

PenleHre OCHOBHBIX 3aja4 Ha JPOOH.
[IpeacTaB/ieHUe JAaHHBIX B BUZE Ta6JIUI, CTOJ6YaThIX JUarpaMM.
HarsissgHas reomeTpus

HarnspHble npejcraBsieHHss o GUrypax Ha IIJIOCKOCTH: TOYKA,
npsaMas, OoTpe3o0K, JIy4, YroJ, JJoMaHas, MHOTOYTOJIbHUK, OKPYX-
HOCTB, KpyT. YroJ. [IpAMO, OCTpBIH, TyIOU U pa3BEPHYTHIHN YTIJIbL

JlnvHa oTpe3ka, MeTpUYeCKHe eJUHUIbI JJIUHBIL. J[JInHA JoMa- HOH,
IepUMeTp MHOIOyroJibHUKa. U3MepeHHe U NOCTPOEHHE YTIJIOB C
IMOMOIIIbI TPAaHCHOPTHUPA.

HarnapHble npepacTraB/ieHUss 0 pUIrypax Ha IMJOCKOCTU: MHOTO-
YTOJIbHUK; IPAMOYTOJIBHUK, KBaJpaT; TPeyTroJbHHUK, O PABEHCTBE
duryp.

HN3o06paxenue uryp, B TOM uHucJe Ha KjaeTyaTod OGymare. Ilo-
CTpoeHUe KOHPUTypanui U3 yacTed MPsAMOU, OKPY>KHOCTH Ha He-
JIMHOBAaHHOM M KJIeT4YaTOW Oymare. Mcmosib30BaHHE CBOWCTB
CTOPOH U YTJIOB NIPSIMOYTOJbHHUKA, KBaJpaTa.

[lomwaab NpsAMOYTroJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3
NpPsMOYTOJBHUKOB, B TOM 4YHcae GUryp, HM300paKEHHBIX Ha
KJIeTyaTou 6yMare. EfVHUIBI N3MepeHUs M0 .

HarnsigHble npescTaB/eHUs] O NIPOCTPAHCTBEHHBIX GUTypax: mps-
MOYTOJIBHBIN Napasijiesenunesi, Ky6, MHOrorpaHHUKU. M3o06paxe-
HHEe TMpPOCTEeHIINX MHOrOTpaHHUKOB. Pa3BépTkm Kyba U
napaJsuiesie- nunena. CosjaHue Mojesell MHOIOrPaHHUKOB (U3
GyMary, NpoBO- JIOKH, [IJIACTUJIMHA U JP.).

O6bEM NMPSAMOYTOJIBHOTO Mapasjiesenunesna, Kyba. ExuHunbr us-
MepeHUs 06 béMa.

6 KJacc
HaTtypasibHbI€ YKcIa

ApudMeTHUeCcKHEe OEUCTBUSI C MHOTO3HAYHBIMH HaTypaJbHbBIMHU
YyucJaMu. YUCI0BbIEe BbIPpAXKeHUs, MOPSL0K AeHCTBUHN, UCII0JIB30-
BaHUE CKOGOK. Hcnosib3oBaHue npu BBbIYM CJIEHUAX
NepeMeCcTUTENb- HOTO U COYETATEeJbHOTO CBOMCTB CJIOXKEHUs U
YMHOXEHUSs], pacrmpe- [AeJUTEJbHOrO0 CBOWCTBA YMHOKEHHUS.
OKpyrJieHue HaTypasbHbIX YHCEI.



JlevTesIM U KpaTHbIe YHCJA; HAUOOJBIIUN OGIIUU Ae/IUTeNb U
HauMeHblllee 06miee KpaTHoe. /JleIUMOCTh CYMMblI H
mpou3BeieHUsl. JlesieHre ¢ OCTaTKOM.

JApo6u

OGbIKHOBEHHAas JIp0ob6b, OCHOBHOE CBOWCTBO ApPOO6HU, COKpallleHUe
npo6Geit. CpaBHeHU e U yIIOPSAJ0YUBaHUe Apo6el. PelieHue 3aga4
Ha HaXOoXK/JieHHe YacTH OT LieJIOro U 11eJIoT0 o ero yacTu. Jl[pobHoe
4YHC- JIO KaK pe3yabTaT AesieHud. [IpefcraBiieHue AecITUYHOU
Opo6u B BHAe OOBIKHOBEHHOHW JpoOM HW BO3MOXHOCTb
NpeJiCTaB/JeHHUs] OObIK- HOBEHHOU Jpo6GU B BHUJE JECATUYHOU.
JecaruyHple apobu UM MeTpU- dYeckas CcucTeMa Mep.
ApudmMeTHdyeckue [OeWCTBUS W YHUCJAOBbIE BbI- paKEHUA C
OOBIKHOBEHHBIMH U JIECATHYHBIMU JIPOOGSIMU.

OTHouleHHe. /lesileHMe B ITaHHOM OTHOIIEeHHH. Macuitab, mpormnop-
nud. [[puMeHeHUe NPONOPLUHM NIPU pelleHUuU 3aJay.

[lonaTue npoueHTa. Beluucienrne npoueHTa OT BeJWYUHBI U Be-
JIMYMHBI 110 €€ NPOoLeHTy. BelpaxkeHue NPOLeHTOB JeCATUYHBIMU
Apob6simMu. PemreHnne 3azad Ha  [OPONEHTHL.  BripakeHue
OTHOLLIEHHs BeJIJMYMH B NIPOLIeHTax.

I[No/stokKUTE/NIBHBIE U oTpUunaTe/JIbHbI€ YHUC/IA

[TonoxuTtesnbHbIe U OTpULIATEJIbHBIE Yyucia. Llenble yucia. Moayib
4HCJla, reoOMeTpUYecKass UHTepIpeTanus MoayJis yucaa. Usobpa-
J)KeHHWe 4YHcesJl Ha KOOpAWHATHOM  npsaAMol. YucioBble
npoMeXXyTku. CpaBHeHUe 4yuces. ApudpMeTudeckue AeUCTBUS C
MOJIOXKUTEJb-

HbIMHU U OTpULATEJIbHBIMHU YU CJIAMHU.

[IpsiMoyroJibHasA cucTeMa KOOpJAUHAT Ha IJIocKocTH. KoopanHa- Thl
TOYKM Ha IJIOCKOCTH, abcuycca U opAguHara. [loctpoeHrne Touek
1 GUryp Ha KOOPAMHATHOM MJIOCKOCTH.

BykBeHHBbIEe BbIpaKeHUsI

[I[pyMeHeHHe OYKB AJi 3allMCH MaTeMaTH4YeCKHUX BbIpaKeHUH U
npeaJoKeHUH. CsoiicTBa apudMeTHIECKUX JeACTBUH.
ByKkBeHHBIe BbIpaXKE€HUA U YUCJIOBbIe MOACTAHOBKU. BykBeHHbIe
paBeHCTBA, Ha- X0X/leHe HEU3BeCTHOro KoMIoHeHTa. PopmyuJibl;
dopMysibl mepu- MeTpa U MJIOLIAAHU MPSIMOYTOJIbHUKA, KBa/IpaTa,
06'béMa NapaJije- jenuneja 1 Kyba.

PelnleHHe TEKCTOBBIX 3aJ4a4

PemeHve TeKCTOBBIX 3aJa4 apI/I(l)MeTI/I‘—IeCKI/IM crioco6oM. Peilre-
HH e JIOTU4YEeCKHUX 3a4a4. Pemienue 3aga4 nepe6op0M BCEX BO3MOXK-
HbIX BAPHUAHTOB.

Pemenue 3a44a4, cogeprKalllux 3aBUCUMOCTH, CBA3bIBAOIIHUX Be-
JIMYHUHBI: CKOPOCTbB, BpeMs¢, paCcCTOAHHE; €Had, KOJIMYeCTBO, CTOHU



MOCTb; IPOU3BOJUTENBHOCTD, BpeMsi, 00’ béM paboThl. EqUHUIBI U3MeEpPEHUSsI: MaCChl, CTOUMOCTY;
paccTosiHUud, BpeMeHHU, CKOpPOoCTU. CBA3b MEXAY eIJUHUIIAMH U3MepeHUs KaXKJ0U BeJIMYHHbI.

Pemrenue 3aa4, CBI3aHHBIX C OTHOIIEHHWEM, IIPONOPIMOHAIbHOCTBIO BEJIMYWH, IPOIEHTAMU; pelleHue
OCHOBHBIX 33/1a4 Ha APOOU U MPOLIEHTHI.

OneHka U NPUKHU/AKA, OKpyrJeHHe pe3dysbTaTa. CocTaBieHHe 6YKBEHHBIX BbIPaXX€HUU 110 yCJI0BUIO
3a/a4m.

[IpeacTaBieHUe AJAaHHBIX C TOMOIIbIO TAGJIUI U AuarpaMM. CToJi6- YaThle AUarpaMMbl: YTEHUE U
nocrtpoeHue. YTeHUe KPYyTroBbIX AHUaA- TPAMM.

Hazas0Hasn zeomempus

HarnsgHble npejcTaBieHUss o GUrypax Ha IJIOCKOCTH: TOYKa, NpsAMasi, OTPe30K, JIy4, YyIroJi, JoMaHas,
MHOTOYTOJIbHUK, YeThIPEX- YT OJIbHUK, TPEYTOJIbHUK, OKPY?>KHOCTB, KPYT.

B3anMHoe pacnoJiokeHHe JBYX NPSIMBIX Ha IIJIOCKOCTH, MapaJi- JieJibHbIe NIPsIMble, IepIeH/JUKYJIsIpHbIe
npsiMble. U3MepeHUe pac- CTOSIHUN: MeXAy ABYMs TOYKaMHy, OT TOYKH [0 IPSAMOMU; JJIMHA MaplLIpyTa Ha
KBaJlpaTHOU CeTKe.

H3MepeHHe M IOCTPOEHHE YIJIOB C IOMOLIbIO TPAHCIIOPTHUPA. BH- bl TpeyroJIbHUKOB: OCTPOYTOJIbHBIH,
NPSIMOYTOJIBHBIH, TYIIOYT0JIb- HbIi; paBHOOeIpEeHHbIN, PABHOCTOPOHHUHN. YeThIPEXYTOJBHUK, IPUMEPBI
4eThIPEXYyroJbHUKOB. [IpAMOyTro/IbHUK, KBaJpaT: UC- 10JIb30BaHHe CBOMCTB CTOPOH, YIJIOB, iUaroHaaeu.
HN3o06pakeHne reoMeTprUiyecKHx (GUIyp Ha HeJWMHOBAHHOW OyMare C HCIOJIb30BaHU- €M LUPKYJ,
JIMHEUNKH, YrOJIbHUKA, TpaHcnopTupa. [loctpoeHus Ha kieTyaTol Gymare.

[lepumeTp MHoOroyroJsibHUKa. [loHAThe momanu QUIypbl; eAd- HUIbl H3MEPEHUs IJIOLAH.
[Ipu6nKEéHHOE M3MepeHUe IJIoIaAu GUIyp, B TOM YMUC/Ie Ha KBaJpaTHOoM ceTke. [IpubimxéHnHoe usme-
peHUe JUTMHBI OKPY>KHOCTH, IJIOLIA/IH KpyTa.

CuMMeTpUsi: leHTpaJbHasA, 0ceBasi U 3epKaJibHasi CHMMETPHUH.

[locTpoeHrEe CUMMETPHUYHBIX QUTYP.

HarsisigHble npe/cTaBaeHUs O MPOCTPAHCTBEHHBIX QUTypax: napaJsijiesenunes, Kyo, mnpu3ama, nupaMuia,
KOHYC, OUJMHADP, map u cdepa. M3o06pakeHne npocTpaHCTBEHHbIX ¢uryp. [Ipumepsbr pas- BEPTOK
MHOTOTPaHHUKOB, LUJMHJApPA U KoHyca. Co3jlaHMe MoJesiedl NpOoCTpaHCTBEHHbIX GUTyp (U3 OGymary,
MPOBOJIOKH, IIJIACTUJIMHA U AP.).

[ToHaTHe 06'bEMA; € JUHULIBI U3MePeHUsI 06 bEMa. O6'bEM IPSIMO- YTOJBHOTO Napasijiesennnesa, Kyoa.



MJIAHUPYEMBIE MPEJIMETHBIE PE3YJIbTATbl OCBOEHUA PABOYEM MMPOTPAMMBI KYPCA (I10
'OJ4AM OBYYEHHA)

OcBoeHUe yuyebHOro Kypca «MaTeMaTHka» B 5—6 KJjlaccaX OCHOB- HOM IIKOJIbI JIOJIXKHO 06€ecreynBaThb
JOCTHXKEHHE CJIEAYIOLUX MPeJi- METHBIX 06pa30BaTeJbHbIX PE3yJ/IbTATOB:

5 ksacc
Yuciia ¥ BbIYHCIEHUA

6IloHuMaTh U TpaBUJIbHO YIOTPeOJIATh TEPMHHBI, CBsI3aHHble C HATypaJbHbIMH 4YMCJAMU,
OOBIKHOBEHHBIMH U JeCATUYHBIMH APOOSIMHU.

6 CpaBHUBAThb U YHOOPSAOYMBATh HaTypasJbHble YHWCJIA, CPAaBHUBATh B NPOCTEHIINX COAy4aAsAX
O06bIKHOBEHHbIE JPOO6U, 1eCATUYHbIE APOOU.

6 COOTHOCUTB TOYKY Ha KOOPAMHATHOM (YHUCJI0BOM) NPsIMOM C COOT- BETCTBYIOLIUM €l YUCJIOM U
n300pakaTh HaTypaJIbHbIE YK CJIa TOYKAMU Ha KOOPJAWHATHOU (YHUCJI0BOM) NMPSIMOH.

6 BeinosiHATE aprudMeTUYEeCKHE el CTBUSA C HATypaJbHBIMU YHUC/Ia- MU, C OObIKHOBEHHBIMH /JIPO6GSIMU B
NPOCTEHIINX CAyYasX.

6 BeIno/IHATE NPOBEPKY, IPUKUKY pe3y/bTaTa BbIYUCIEHUH.
6 OKkpyr/iaTb HaTypaJibHble YHCJIA.
Pemienue TeKCTOBBIX 3a4a4

6 PemiaTh TEKCTOBbIE 3a/1a4U apI/ICl)MeTI/I‘{ECKI/IM CII0CO60M U C IO~ MOIIbIO OPraHHU30BAHHOI'O KOHEYHOI' O
nepe60pa BC€X BO3MOXHbBIX BAPDHUAHTOB.

6 PemaTh 3agayy, coJepiKamue 3aBHUCHMMOCTH, CBdA3bIBawllMe Be- JIMYUHbBI: CKOPOCTb, BpeMA,
pacCTtodHHE; IeHa, KOJIN4eCTBO, CTO- UMOCTb.

6 Mcnosip30BaTh KpaTKHeE 3aMHMCH, CXeMbI, TA6JIMIbI, 0003HAYEHU S IIPH pelleHHH 3a/1a4.

6 [lonb30BaTbCA OCHOBHBIMU €UHUIAMH U3MEPEHUs: [eHbl, MacChl; PacCCTOSIHUS, BpEMEHU, CKOPOCTH;
BbIpa)kaThb OJHU e€JUHUILIbI BeJIU- YUHBI Uepe3 JpyTrue.

6 3BaekaThb, aHAJIU3UPOBATh, OLlEHUBATb UHGOPMAIUIO, IPEJI- CTABJEHHYIO B TaGJIMIlE, HA CTOJA64YaTOH
AuarpaMMe, UHTepIpe- TUPOBATh MpEACTaBJEeHHbIe JlaHHbIe, UCIOJb30BaTh JlaHHbIE MPU PELIEeHUU
3ajJad.

Hal"J’IH,ELHaH reomeTpuda

6 [loa1b30BaThCSA TEOMETPHUYECKUMH MOHATUSIMU: TOUYKA, NPsiMasi, OTPE30K, JIy4, YroJl, MHOTOYTOJIbHHK,
OKPY?>KHOCTb, KpYT.

6 [IpuBOAUTE NPpUMeEPHI OG'BEKTOB OKPY?KAIOIIEero MUpPa, UMeE0

mux GopMy U3yYEeHHBIX FTeOMEeTPUYECKUX QUTYD.

6 HMcrnosib3oBaTh TEPMHUHOJIOTHWIO, CBA3aHHYIO C YyIJlaMHU: BEPIIHMHA CTOPOHA; C MHOTIOYIrOJIbHUKaMM: yroJi,
Be€pIlIrNHAa, CTOPOHA, AHWa- T'OHAJIb; C OKPY?KHOCTbBIO: paguycC, AUAMeTP, LEeHTP.

6 U306paxkaTh U3y4yeHHbIe reoMeTpuyeckre GUTypbl HA HEJIMHO- BAHHOW U KJIETYaTOW GyMare € HIOMOIbIO
LUPKYJIA U JIMHEWKU.

6 HaXO,Z[I/ITb AJIMHBI OTPE3KOB HENoCpeJCTBEHHbIM USMEPEHHWEM C IOMOIbIO HHHeﬁKH, CTPOHUTDb OTPE3KHU
3a,ua1—11—10171 AJIMHBI; CTPOUTDBb OKPY?>KHOCTb 3a/JaHHOTI'O paJuyca.

6 Wcrnosib30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBa- paTa AJisl UX MOCTPOEHUs], BbIYUCIEHUs
IJIOLLA/IM U TlepuMeTpa.

6 BplUMCAATH NepUMETp W IUIOWAJb KBaJpaTa, IMPsSIMOYroJbHUKA, (GUIYp, COCTaBJIEHHBIX U3
NPSAMOYTOJbHUKOB, B TOM 4YHcJie G- Iyp, U306paKEHHBIX HA KJIeTYaTON GyMare.

6 [lo1b30BaTbCsI OCHOBHBIMH MeTpHUu4YeCKUMHU e JUHHU1LIaMHU U3Mepe- HUA JJIMHBbI, IJIOaA!; BbIpaXXaTb OAHH
€JNHHNIL bl BEJIMYKWHBI 9€- pe3 Apyrue.

6 PacrnosHaBaTh napasuiesienuies, Ky6, UCII0J1b30BaTh TEPMUHOJIO- THIO: BEPIIMHA, pe6po I'paHb,
M3MepPEHUS; HaXOAUTh U3MepeHUs napaJlieselnunesa, Kyoa.

6 BbIuucaATh 06 bEM Ky6a, Mapasjiesenuie/ia no 3aJaiHHbIM U3Me- PEHHUSM, N0JIb30BaThCsl €IMHUL[aMHU
H3MepeHUsa 0GbEéMa.

6 PeuraThb HecJ/IOXKHbIe 33/]a4y HA U3MEpPEHUE TeOMEeTPUUYECKHX Be- JIMUMH B IPAKTHUYECKHX CUTYaLUSIX.
6 KJ1acc



Yuca ¥ BBIYUCJIEHU S

6 3HaTb M NOHUMAaTb TEPMUHBI, CBS3aHHbIE C PA3/IMYHBIMM BHJAMU 4YHCeJ U CIOCOGAMU MX 3allMCH,
nepexoauTh (€CJIM 3TO BO3MOYKHO) OT OAHOU GOPMBI 3alIUCU YHUCJIA K APYTOH.

6 CpaBHI/IBaTb N ynopAaa04YMuBaTh LeJjible 4rnciia, OOBbIKHOBEHHBIE U AeCATHUYIHbIE ﬂpO6I/I, CpaBHHUBATb YU CJIa
OAHOI'O M pAa3HbIX 3HAKOB.

6 BbIno/IHATB, coueTast YCTHbI€ U IMCbMEHHbIE l'[pI/IéMbI, apchMe- THYeCKHue ,Z[eﬁCTBHH C HaTypaJIbHbIMH
WU LeJIbIMHU 4YHCJ/IaMHy, O0OBbIK- HOBEHHBIMH H AeCATUYHBbIMH ,C[pO6HMI/I, IIOJIOXKUTEJIbHBIMHU H OT-
punaTeJIbHbIMHU YHUCJ/IaMH.

6 BbIuMCISATH 3HAYEHUS 4YHUCJIOBBIX BbIPAXKEHUM, BBINOJIHATHL MPH- KUJKY U OIEHKYy pe3yJibTaTa
BbIYHMCJIEHUH; BBIIIOJIHATh MpeoGpa- 30BaHUs YHCJIOBbIX BbIpaXKEHUU Ha OCHOBE CBOWCTB apUuPpMeTH-
YeCKUX JeHCTBUH.

6 COOTHOCUTB TOYKY Ha KOOPJIUHATHOU MPSIMOU C COOTBETCTBYIO- IIIUM €l YHCJIOM U U3006paKaTh Yucaa
TOYKaMM Ha KOOPAWHATHOU NPsAMOM, HaXOAUTb MOAYJ/Ib YUCIA.

6 COOTHOCUTBH TOUYKHU B HpHMOYFOJIbHOﬁ CHUCTeMe KOOpAHWHAT C KO- OpAWMHATAMHA 3TOU TOYKH.
6 OprrJ’IHTb neJsible Yrucijia U AeCATHUYHbIE ﬂpO6I’I, HaXOAWUTb MPpH- OJIM>KEHHU ST YK CEJL.
YucaoBble U 6y}(BeHHbIe BbIpaXeHHd

6 [lonumaTe u yHOTpe6J’[HTb TEPMHUHBI, CBA3aHHbIE C 3AITMCBhIO CTE- I€HH YU CJIa, HAXOAWUTDb KBaApPaT U Ky6
YHCJia, BBIYUC/JIATh 3HaA4Y€- HUA YUC/JIOBbIX Bpra)KeHPIﬁ, coepXKalux CTeIrneHH!.

6 [lonb3oBaTbCs NpHU3HAKaMH1 JE€JIMMOCTH, paCK/JaJblBaTbh HATY- paJIbHbI€ YK CJIa Ha IPOCTbI€ MHOKUTEJIN.

6 Ilonb3oBaTbcsA MacmITaboOM, COCTABJASATH NPOIMOPLHUH M OTHoUleHUsA. 6 Hcmosb3oBaTh GYKBBI [JIA
0603Ha4YeHUs YHceJl IPU 3allUCH MaTe- MaTUYeCKHUX BbIPAXKEHHH, COCTaBIATh GyKBEHHbIE BbIpaXKeHUsI
1 GopMyJIbl, HAXOJUTh 3HAYEHHSI OYKBEHHBIX BbIpa)KeHHUH, OCy-

m1eCTBJIAA H606X0,£[I/1Mble MNoACTAaHOBKH U Hp606pa30BaHI/IH.

6 Haxo,cme HEN3BECTHBIN KOMIIOHEHT paBeHCTBa.

PenieHure TEKCTOBBIX 3a4a4

6 PemmraTb MHOTOIIaroBble TEKCTOBbIE 3aJa4Iu apI/I(l)MeTI/I‘-IeCKI/IM CIIoCo60OM.

6 PewiaThb 3a7ja4y, CBsi3aHHbIE C OTHOLIEHHWEM, IPONOPLMOHAJIbHO- CThIO BEJIMUUH, IPOLLeHTaMU; pellaTh
TPU OCHOBHBIE 33/]a4M Ha PO6U U NPOLIEHTHI.

6 PemaTh 3aZauM, cojJeprkalljie 3aBUCUMOCTH, CBfA3bIBAIOIUE Be- JIMUHUHBI: CKOPOCTb, BpeMs,
paccTrosiHue, IleHa, KOJIUYeCTBO, CTO- UMOCTb; IPOU3BOAUTENIbHOCTD, BpeMsl, 06'b€Ma paboThl, UCIOJIb-
3ya apudMeTHUYeCKHEe [JeWCTBUs, OLIeHKY, NPUKHAKY; I[O0Jb30- BaThCAd €AUHULAMU H3MepeHUS
COOTBETCTBYIOILUX BEJUYHH.

6 CocTaBaATh 6yKBeHHbIe BbIpa*xKeHH#d 110 YCJIOBHUIO 3aJa4U.

6 U3BsiekaTh MHOpPMAIHIO, TIPEICTABJIEHHYIO B TaO/HUIAX, HA JIU- HEHHOU, CTOJIOGYATON HJIU KPYTOBOU
JUuarpaMMax, UHTEpPIPEeTUpPO- BaTh NpeACTaBJIeHHbIe JJaHHbIE; HCII0Jb30BaTh JaHHbIe NIPU pelle- HUU
3ajad4.

6 IlpeacraBasaTh HHGOPMAIUIO C TOMOIIBIO TaGJ/INUL, TUHEHHON U CTOJIGUATOU AUarpaMM.

HarsssmHasa reomeTpus

6 IIpuBOAUTH NPpUMeEPHI 00'bEKTOB OKPYKAIOIIEro MUPa, UMeIIHUX GOpPMYy U3YIeHHbIX reOMeTPHUYeCKHUX
MJIOCKUX U MMPOCTPAHCTBEH- HBIX PUTYD, IPUMeEPbI PABHBIX U CHUMMETPUUYHBIX PUTYD.

6 V306pakaTh C NOMOLIbIO LIUPKYJIs, JUHENUKH, TPAHCIIOPTHPA HAa HEJIMHOBAaHHOM U KJleT4YyaToH Gymare
M3y4YeHHBbIE MJIOCKHE reoMe- TpUdeckue GpUrypol 1 KOHPUTrypanuu, CAMMeTPpUYHbIe QUTYPBI.

246 llosb30BaTbCAd TeOMETPUYECKUMU MOHATHUSMH: PAaBEHCTBO QUIyp, CHUMMETPUs; HCIOJb30BaTh
TEPMUHOJIOTUIO, CBSI3aHHYIO C CHMMe- TPUEN: OCh CHMMETPUH, LIEHTP CUMMETPUH.

6 HaxoauTh BeJIMYUHBI YIJIOB U3MEPEHHEM C MOMOIIbI0 TPAHCIOpP- THPA, CTPOUTH YIJIbl 3aJaHHOU
BeJIMYMHBI, 10JIb30BAaThCs NPU PellleHUH 33/a4 I'paJlyCHON Mepol yrJj0oB; paclio3HaBaTh HA Yyep- Texax
OCTpPbIN, NPSAMOM, pa3BEPHYTHIN U TYNOH yTJIbI.

6 BpluucaaTh JAJIMHY JIOMaHOM, MepruMeTp MHOIOYTOJIbHUKA, M0JIb- 30BaThCA €UHUI[AMU U3MepeHUs



JJIMHBI, BBIpAXXaTh OJHU €/11- HUIlbl U3MEpPEeHUs JJINHbI Yepe3 APYyTHUE.

6 HaxoauTh, HCNOJIb3ys YepTEXHBbIE HHCTPYMEHTBI, PAaCCTOSIHUS: MeX/Ay ABYyMs TOYKaMH, OT TOYKH [0
NpsSAMOH, JJIMHY IyTH Ha KBaApPaTHOMW CeTKe.

6 BprunciaaTh miouaab GUryp, COCTaBJE€HHBIX U3 NPSIMOYTroOJIbHU- KOB, MCIIOJIb30BaTh pa3bueHHe Ha
MPSIMOYTOJIbHUKH, Ha paBHble GUTYPBHI, JJOCTPAauBaHUE 10 NIPSIMOYTOJIbHHUKA; 0JIb30BAThCS 0C- HOBHBIMU
eJUHUI[AaMU U3MEPEHHUS MJIOIAH; BRIPAXKATh OJJHU €/JUHUILbI U3MepEeHUs NJIOIA/IU Yepe3 JipyTrue.

6 Pacno3HaBaTb Ha MOJeNsAX W H300paKEeHUsIX MUPaAMHUJYy, KOHYC, LWJHHJIApP, WCIOJIb30BaTh
TEpPMUHOJIOTUIO: BEPIINHA, pebpo, rPaHb, OCHOBaHWE, pa3BépTKa.

6 N300paxkaThb Ha KJleT4aTol GyMare NpsAMOyroJibHbIU NapaJijie- Jelnunesa.

6 BerunciaTe 06'bEM NPAMOYTOJIBHOTO Mapajjiesenunesa, Kyoa, NoJ1b30BaTbCsl OCHOBHBIMHU eJUHHUIIAMU
n3MepeHUs 06’ bEMa; Bbl- paXkaTb OJHU eJUHULIbI U3MepeHUsI 06'bEMa dyepes JpyTue.

6 PellnaThb HeCJIOXKHbIE 33/1a4U HA HaX0XKJeHH e reoMeTpu4eCcKux Be- JIMYUH B IPAKTHUYECKUX CUTyallUdX.



TEMATUYECKOE NJTAHMPOBAHUE YYEBHOTO KYPCA (MO rOAAM OBYYEHNA)

5 knacc (He meHee 170 )

Ha3saHue
pasgena
(tembi)

Kypca (4Mcno yacos)

OCHOBHOE cofiep}KaHue

OCHOBHbIe BUAbI AeATeNbHOCTM 0byuvalowmxca

HartypanbHbie
yucna. fleiicteus ¢
HaTypanbHbIMU
uncnamm

(43 4)

JecAaTnyHaa cuctema cumcne- HuA. Papg
HaTypanbHbIX 4Yncen. HaTypanbHbIl pag.
Yucno 0. HaTypanbHble 4yMcna Ha Koop-
LAWHATHOM npamon. CpaBHeEHUe, OKpyrieHue
HaTypasibHbIX Yncesn.

ApudmeTnyeckmne aencrams
CHaTypanbHbIMK Yncnamu. CBoM- cTBa HynA
NpW CAOXEHUU U YMHOMEHWUW, CBOMCTBA
efnHULbl NPU  YMHOXXeHuu. [Mepemectu-
Te/bHOE W coyeTaTes/lbHOe CBOM- CTBa
CNOXKeHUA 7
YMHOXeHUA,

pacnpeaenuTenbHoe CBOMCTBO YMHOMEHMUA.

[enutenn n KpaTHble YnCAia, pas JIOXKeHUne
YMUCNa Ha MHOXXUTENN. ,El,eneHMe C OCTaTKOM.
MpocTble M cocTaBHble 4Yucna. MNMpusHaku
AenmmocTtu Ha 2, 5, 10, 3, 9.

CreneHb C HaTypaZbHbIM NOKa3aTesiem.

YuTaTb, 3anucbiBaTb, CPaBHMBATb HaTypasbHble 4ucna; npegnaratb M obcyAaTb cnocobbl
ynopagoumBaHua yncen.

N306parkaTb KOOPAMHATHYIO NPAMYIO, OTMEeYaTb YMC/a TOYKAMW Ha KOOPAMHATHOW NMPAMOW,
Haxo4uTb KOOPAM- HaTbl TOYKW.

UccnepoBaTb CBOMCTBA HaTypanbHOro paaa, uncen 0 u 1l npu CNOXKEHUN U YMHOXKEHUMN.
Mcnonb3oBaTb NPaBUAO OKPYIAEHUA HATypaibHbIX Yn- Cen.

BbinonHATb apndmeTUdeckme AeNCcTBUA C HaTypasibHbl- MU YUCNAMM, BbIYUCAATL 3HAYEHUA
YMCNOBbIX BblpaXe- HU co ckobkamu n 6e3 ckobok.

3anucbiBaTb Npou3BeaeHWe B BMAE CTeMNeHU, YUTaTb CTeNeHU, UCNOJIb30BaTb TEPMUHONOTMUIO
(ocHOBaHMe, NOKasaTenb), BbIYUCNATL 3HAYEHUA CTENEHEN.

BbINONHATE NPUKNAKY U OLLEHKY 3HAYEHWUI YUCNOBbIX BbipaXKeHWUI, npeaaaratb U NPUMeEHATbNPUEMBI NPO-
BEPKM BbIYUC/IEHWNA.

Mcnonb3oBaTb MpU  BbIYMCAEHUAX NepemMecTUTeNbHOe W coveTaTesllbHOe CBOMCTBA C/IOXKEHUA W
YMHOXeHUA, pac- npefenutenbHoe CBOWCTBO YMHOXeHUA; GopmMyanpoBaTb U MPUMEHATb NpaBuaa
npeobpa3oBaHMA YUC/IOBbIX Bbl- Pa*EHW HAa OCHOBE CBOMCTB apudMEeTUYECKUX AENCTBUN.




YucnoBble BbipaxKeHUs; nopa- AOK AeACTBUNA. MccnepoBaTh UMCI0BblE 3aKOHOMEPHOCTH, BblABKIaTb M 060CHOBBIBATL rMNoTe3bl, GOpPMyIMpPOBaTL
0606LLeHUA 1 BbIBOAbI MO pe3y/ibTaTam NpoBeAéHHOro uccnenosanun. GopmyamposaTb onpeaeneHus genuTens

PeweHune TeKcTOBbIX 33434 Ha Bce M KPaTHOTO, Ha3blBaTb AE/IUTENIMN U KPaTHbIE YMCNA; pacno3HaBaTb NPOCTble U COCTaBHble YMcna; GopmMynmMpoBaThb
apudmeTnyeckmue AencTBUA, Ha ABUNKEHUE U M NpUMe- HATb MPU3HAKKN AeIMMOCTU Ha 2, 3, 5, 9, 10; npMMeHATb aAropuUTM Pas3/ioXKEHUAYUCIA Ha NPOCTble
MOKYMKM MHOXWUTENN; HAXOAWUTb OCTATKM OT le/IeEHUA U HEMOJIHOE YacCTHOe.

Pacno3HaBaTb UCTUHHbIE U JIOXKHbIE BbICKA3bIBaHWUA O HaTypa/ibHbIX YXACNAX, NPUBOAUTb NPUMEPDLI U KOHTP-
npumepbl, CTPOUTb BbICKa3blBaHUA U OTPULAHUA Bbl- CKa3bIBaHWIM O CBOMCTBAX HaTypaJibHbIX YMNcen.

KOoHCTpynMpoBaTb MaTemaTUyeckue NpeanoXKeHua C No- MOLLbIO CBA3OK «U», KUAN», KeC/MN..., TO...».

PeluaTb TEKCTOBbIE 3a4a4M apUPMETUHECKMM CNOCOBOM, MCMO/Ib30BaTh 3aBUCMMOCTY MEXKAY BeIMYMHAMM(CKO-
pOCTb, BpEMS, PAaCCTOSHME; LieHa, KOIMYECTBO, CTOMMOCTb M A4p.): aHa/IM31POBaTb M OCMbICINBATbL

TEKCT 3a4aun, nepedopmMynnMpoBaTh YCI0BUE, U3BEKaTb HEOBXOAMMbIE AaHHblE, YCTaHABAMBATb3aBUCMMOCTH
MEXK Ay BeSIMUMHa- MU, CTPOUTL JIOTMYECKYIO LIEMOYKY PACCYKAEHWNA.

MogaenvposaTtb Xo4, peLleHns 3a4a4m C MOMOLLBIO py- CYHKa, CXeMbl, TabauLbl.
MpuBoanTb, pa3bupaTb, OLEHUBATL Pa3/INYHbIE PeLle- HUS, 3aNncK peleHnii TEKCTOBbIX 3a4au.

KpuTnyeckn oueHnBaTb NOYyYEHHbIN Pe3yabTaT, OCy- WECTBAATb CAMOKOHTPO/1b, MPOBEPSA OTBET Ha
COOTBET- CTBUE YC/0BUIO, HAXOA4MUTb OLINOKM.

Pewwatb 334341 ¢ nomoLbio nepebopa BCex BO3MOMKHbIX BAPUAHTOB.

3HAKOMUTBCA C UCTOPUEN Pa3BUTUA apudMETUKM

HassaHue pasgena
(Tembi)

OCHOBHOEe coeprkaHune OCHOBHble BUAbI AeATeNbHOCTU 06yvatoLwmxca
Kypca (umcno
yacos)




HarnapHas

reo- meTpus. JiuHum
Ha nnockoctn (11 u4)

TouKa, npAmasn, oTpesok, ay4. JlomaHas.
N3mepeHne ANNHbI OTpe3Ka, MeTpuyeckme
eANHULbl n3MepeHna aanHbl. OKPYKHOCTb U
Kpyr.

MpakTuyeckan pabota «lMocTpoeHue ysopa us
OKPYKHOCTEMN».

Yron. Mpamoii, ocTpbliA, TYyNow 1 pasBEpPHYTbIN
yrabl. UamepeHune yrnos.

MpakTnueckas paboTa «MOCTPO- eHue yrnos»

PacnosHaBaTb Ha YepTekax, PUCYHKAX, OMUCbIBaTb, UC- NO/b3YS TEPMUHOIOTUIO, U M306paKaTh C
NOMOLLbIO YEPTEKHbIX MHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE3OK, /Y4, YroJ1, TOMaHYH, OKPYKHOCTb.

PacnosHaBaTb, Np1BOAUTL NPUMEPLI 0OBEKTOB peasib- HOro MMpa, UMeLWKX GopMy U3yYeHHbIX GuUryp,oLie-
HWMBATb UX INHEWHbIE Pa3Mepbl.

Mcnonb3oBaTtb AMHENKY M TPAHCMOPTUP KaK MHCTPYMEH- Tbl A4/19 MOCTPOEHUA U U3MEPEHUA: U3MEPATbAJIUHY OT-
pesKa, BeMUMHY Yria; CTPOUTb OTPE30K 3a4aHHOMN ANNHbI, YroJ, 3a4aHHOW BENNUYUNHDI;

OTK/1aAblBaTb LIMPKY/IEM PaB- Hble OTPE3KM, CTPOUTb OKPYMKHOCTb 3aaHHOro paamnyca. M3o6paxaTtb
KOHOUIYpaLMmn reoMeTpuyecknx Guryp U3 oTpesKoB, OKPYKHOCTEN, WX YacTel Ha HEIMHOBAHHOW UKAeTYaToM
6ymare; npeg/iaraTb, ONUCbIBaTb M 06CYXK- A4aTb CNOCODbI, aAFOPUTMbI MOCTPOEHMS.

PacnosHaBaTb M M306pakaTb Ha HEIMHOBAHHOM U KNET- YaToi Bymare NpsAMOM, OCTPbII, TYMOM,pa3BEPHYTbIN
YI/bl; CPaBHMBATb Yrbl.

Bbluncnatb A/INHbI OTPE3KOB, IOMaHbIX.

MOoHMMaTb M MCNOb30BaTb NPY PELLEHUM 33434 3aBU- CUMOCTU MEXKAY eANHULAMU METPUYECKOMCUCTEMBI MEp;
3HaKOMMUTLCA C HEMETPUYECKMMM CUCTEMAMM MEP; BblpakaTb AUHY B PA3NIMYHbIX €4MHULAX U3MEPEHUS.
MccnepoBatb GUrypbl U KOHGUIYpaL MK, MCNONb3YA LMPPOBbIE pecypcbl

OG6bIKHOBEHHbIe
apo

6m
(a7

u)

[Opobb. NpaBuabHble N HeNpa- BU/bHbIE
apobu. OcHoBHOE CBOMN- CTBO Apobu.
CpaBHeHue gpobeii.

CnoKeHue 1 BbluMTaHNEe 0B6bIKHOBEHHbIX
Apoben. CmewaHHaa Apobb. YMHOXKeHUe
M peneHne obbIKHOBEHHbIX Apobeit;
B3aMMHO-06paTHble apobu.

PeweHne TeKCcToBbIX 3a4a4, cofeprKalimx
Apobun. OCHOBHble 3a4a4uM Ha apobu.

MpumeHeHne ByKB ANA 3anucu
MaTeMaTUYECKUX BblpaxKeHUN U NpeasorKeHnin

MogenvpoBaTb B rpadpuyeckoin, npeameTHoOM popme, C MOMOLLLbIO KOMMbIOTEPA NOHATUA U CBOMCTBA,
CBA3aH- Hble C 06bIKHOBEHHOW APO06bLIO.

YutaTtb M 3anuncbiBaTb, CPaBHUBATL OObIKHOBEHHbIE APO6OK, Npeanaratb, 060CHOBbLIBATL M 06CYKAATb
cnoco- 6bl ynopsaao4umsaHusa apobei.

MN306parkaTb 06bIKHOBEHHbIE APO6M TOYKAaMM Ha KOOPAMHATHOWM NPAMOM; UCMOAb30BaTb KOOPAMHATHYOMPA-
MYI0 AR CpaBHeHUA Apobel.

dopmynmpoBaTb, 3aNMCbiBaTb C MOMOLLbIO 6YKB OCHOBHOE CBOMCTBO 06bIKHOBEHHOW APOOU; MCMO/b30BATbL
OCHOBHOE CBOMCTBO AP06M ANA COKpalLeHus Apobeit U npu- BeaeHWA 4pobu K HOBOMY 3HaMeHaTenN!o.

MpeacTaBnaATb CMellaHHyto Apobb B BUAE HENPABUIbHOM M BbIAENATb ey YacTb YMCAA U3HENPABUILHOM
apobu.

BbINOAHATL apudmeTUUecKMe AeNCTBUA C 0B6bIKHOBEHHbIMU APOBAMM; NPUMEHATL CBOMCTBAaPUPMETUUECKMX
AeNCTBUI ANA pauMOHanM3aLMmn BblYNCEHUN.

BbINOMHATL MPUKMAKY M OLEHKY pe3y/ibTaTa BbIYUCAEHUI; Npeanaratb U NPUMEHATL MPUEMbI MPOBEPKM
BbIYUCNIEHUN.




MpoBoANTb UCCIeA0BaHMS CBOMCTB Apo6eit, oMMpasicb Ha YMCNOBbIE SIKCMEPUMEHTbI (B TOM UYmncae C
NOMOLLbIO KOMMNbOTEPA).

PacnosHaBaTb UCTUHHbIE U IOXKHbIE BbICKa3blBaHUA O AP06AX, NPUBOAUTb MPUMEPbI U KOHTPNPUMEPBI,CTPO UTb
BbICKa3blBaHWA U OTPULL@HUA BbICKA3blBAHWUNA.

PeluaTb TEKCTOBbIE 3a4a4K, cogeprKalime apobHble AaH- Hble, Y 3a43a4M Ha HaX0XAEeHMe YacTu LEenoro Mueaoro
Mo ero YacTu; BbIABAATb UX CXOACTBA U Pa3Nnyms.

HassaHue
pasgena(tembi)

Kypca (uncno yacos)

OcHOBHOe coaeprKaHue

OCHOBHble BUAbI AeATeNbHOCTM 0byyatoLmxca

MogaenvmposaTtb Xo4, peLleHns 3a4a4M C MOMOLLbIO PUCYHKa, CXeMbI, TabMLbI.
MpuBoanTb, pa3bupaTb, OLEHMBATL PA3INYHbIE PELUEHWUA, 3aNnCK pPeLLeHMI TEKCTOBbIX 3a4au.

KpWUTHMUECKM OLEHUBATbL MOJTyYEHHbIN Pe3y/ibTaT, OCYLLECTBIATL CAMOKOHTPO/Ib, MPOBEPAS OTBET HACOOTBETCTBUE
YCNI0BUIO, HAXO4MUTb OLUMBKM.

3HaKOMUTBCA C UCTopUel pa3BuTUA apudmeTrKn

HarnapHasa reometpums.
MHoroyronbHuku (10
u)

MHOroyrosibHUKU. HeTblpEXyronbHUK,
NPAMOYTO/IbHUK, KBaapar.

MpakTnyeckan paboTta «MocTpoeHune
NPAMOYro/IbHMKA C 3a4aHHbIMU CTOPOHAMU Ha
HeNIMHOBaHHOW Bymare».

TpeyronbHUK.

MNnowagb M NepumeTp NPAMO- yrosibHMKa U
MHOTOYrOJIbHUKOB, COCTaBE€HHbIX U3
NPAMOYro/ib- HUKOB, e4UHULLbI U3MepeHus
naowaau. NMepMmeTp MHOro- yrosibHMKa

OnucbIBaTh, UCMO/b3YA TEPMUHOIOTNIO, M306paKaTh C MOMOLLBIO YEPTEKHbIX MHCTPYMEHTOB U OT PYKM,
MOAENNPOBaTb U3 ByMarv MHOTOYroNbHUKM.

MprBoOAUTL NPMMEPbI 06BEKTOB PeasibHOro MMpPa, UMELLUX GOPMY MHOTOYrO/IbHUKA, MPAMOYTO/IbHMKA,
KBa4paTa, TPEYroibHUKA, OLEHMUBATb UX IMHENHbIE PasMepbl. BbIMMCAATL: NepuMeTp TPeYrosbHUKa,

NPAMOYrO/IbHWKA, MHOFOYro/IbHMKA; NAOLWAAb NPAMOYToNbHMKA, KBa- ApaTa.
M306parkaTb OCTPOYro/ibHbIE, MPAMOYTO/IbHbIE U TYMO- YrO/IbHbIE TPEYrONbHUKM.
CTpOWTb Ha HE/IMHOBaHHOW M KieTyaToi bymare KBa- ApaT M NPAMOYTONbHMK C 3a4aHHbIMU ANAMHAMUCTOPOH.

Mceneposath CBOMCTBA NPAMOYTO/IbHMKA, KBAApaTa My- TEM SKCNepMMeHTa, Habalo4eHNUA, U3MEPEHUs, MOLeNN-
pOBaHUSA; CPaBHMBATL CBOWCTBA KBa4paTa v MPSAMO- YrosibHUKa.




KOoHCTpynpoBaTb maTemaTuyeckme npeasioxeHmaA ¢ No-MOLLLbIO CBA3OK «HeKOTOprVI», «ntobon». PacnosHasaTtb
WUCTUHHbIE U NOXHbl€ BbICKasblBaHNA O MHOIOYyroJibHMKax, npuBoAnUTb NPUMeEPbI MKOHTPNPpUMepbI.

MccnenoBaTtb 3aBMCMMOCTb NJIOLWLAAM KBagpaTa OT A1 Hbl €ro CTOPOHbI.

Mcnonb3oBaTh CBOWMCTBA KBaAPaATHOM CETKM 415 NOCTPO eHus duryp; pasbusatb NPAMOYro/ibHUK HAKBAAPATbI,
TPEYronbHUKK; COCTaBNATb GUTypbl U3 KBAZPATOB U NPAMOYrONbHUKOB U HaXOAUTb UX
naowasap, pasbrsatb GUrypsl Ha NPAMOYTONIbLHUKU U KBaApaTbl M HAXOAMUTb UX MIOLWAAb.

BblparkaTb BE/IMYMHY NIOWAAM B PA3/IUYHbBIX EAUHULLAX USMEPEHUA METPUYECKON CUCTEMbI Mep,
NMOHUMAaTb U UCMO/1b30BaTh 3aBUCUMOCTU MEXKAY METPUYECKUMU eANHULAMU U3MEPEHUA NIOLLAAM.

3HAKOMUTLCA C MPUMEPAMMU NPYMEHEHUA NIOLAAM Y MEPUMETPA B NPAKTUYECKMX CUTYaumax. PelwaTb3agaum 13
peanbHOW ¥KM3HW, NpegiaraTb U 06CyKAATb Pas- IMYHbIE CNOCObbI pelleHns 3a4a4

[DecatnuHble apobu

(30u4)

LdecaTnyHas 3anucb gpobein. CpaBHEHME
LEecATUYHbIX apobeit.

[elictBuAa ¢ AecaTMYHbiMU apobamun.
OKpyr/ieHune AecATUYHbIX Apoben.

PelweHne TeKCTOBbIX 3a4ay, COAEepKaLLMX
Apobu. OCHOBHbIe 3a- Aa4ym Ha apobu

MpeacTaBnaTb AECATUUHYIO 4p06b B BUAE OObIKHOBEHHOW, YNTATb M 3aMMCbIBaTb, CPAaBHMBATb AECATUYHbIE
Apobu, npeanaraTb, 060CHOBbLIBATL M 06CYKAaTb CNOCO6LI YNOPAAOUMBAHNA AECATUYHBIX Apobei.

N306paxkaTb AecATUYHbIE APOOU TOYKAMM HA KOOPAMHATHOMN NPAMON.

BbIABNATL CXOACTBA M PA3NUMA NPaBU apudMETUYECKUX AEUCTBUIA C HAaTypPasibHbIMU YNCNAMU NOECATUYHBIMMU
Apobsamu, 06BACHATL UX.




HassaHue
pasgena(tembi)

Kypca (umcno yacos)

OcHOBHOEe cozeprkaHue

OcHOBHble BUAbI AeATE/NbHOCTU 06y-|a|ou.l.uxca

BbIinonHATb apupMeTUUECKUEe AENCTBUA C AECATUUHBIMU AP06AMMU; BbINONHATD NPUKMAKY M OLEHKY pe3yabTaTta
BbIYUC/IEHUN.

MpumeHATb cBOICTBA apUPMETUHECKUX AEICTBUI ANA PaLMOHANU3ALMMN BbIYMCIEHUIA.

MpUMeHATb NPABUNO OKPYIIEHUA AeCATUYHBIX Apobeii. POBOAUTL UCCNeA0BaHUA CBOMCTBAECATUYHBIX Apo6eil,
OnMpancb Ha YUC/IOBbIE IKCMEPUMEHTBI (B TOM YKCNE C MOMOLLbIO
KOMMNbIOTEpa), BbIABUraTb rMNoTe3bl U NPUBOAUTL UX 06OCHOBaHMA.

PacnosHaBaTb UCTUHHDIE U NI0XKHbIE BbICKa3blBaHUA O APOGFIX, NPUBOAUTL NPpUMeEpPblI UKOHTPNPUMepbI,
CTPOUTb BbICKa3biBaHUA U OTPULLAHUA BbICKa3bIBaHWA.

Pewatb TeKcToBble 3afa4u, cogepiKalumne p,po6Hb|e AdHHblIe, U Ha HaXoXXAeHue YacTu uenoro uuenoro no
€ro 4actu; BblABNATb UX CXOACTBA U Pa3IUYmnA.

MogenmposaTb X0A peleHns 3aaaumn ¢ NOMOLLbIO PUCYHKA, cXxeMbl, Tabauubl. MpusoauTb,pazbupato,
OLleHMBaTb Pa3/IMUHbIE PeLLIeHUs, 3aMnCKU peLLeHNUl TeKCTOBbIX 3a4a4.

OnepupoBaTtb APO6GHLIMYU YMCNAMU B PEANIbHBIX KU3HEHHDIX CUTYyaLUsX.

KpuTUueckun oueHnBaTb NONYYEHHDI Pe3ynbTaT, OCYLLECTBAATb CAMOKOHTPO/Ib, NPOBEpAA OTBET HACOOTBETCTBUE
YCNOBUIO, HAXOAUTb OLIUGKMN.

3HAaKOMMUTbLCA C UCTOpUEIT Pa3BUTUA apuPMETUKU




HarnagHaa reometpumsa.
Tena vn ¢purypol B
npoctpaHcrse (9 u)

MHororpaHHUKKU. N3o6paxkeHue
MHOTOrpaHHMKoB. Moaenu npocTpaHCTBEHHbIX
Ten.

MpaAmoyronbHbIV Napannenenunes, ky6.
Pa3BépTKkM Kyba 1 napannenenunesa.

MNpakTuyeckan paboTta «PasBépTka Kyba».

06bém Kyba,
NPsSIMOYrO/IbHOTO
napannenenunega

Pacno3HaBaTb Ha YepTeXKax, PUCYHKaX, B OKPYXKAIOWEM MUPe NPAMOYrobHbIi napasnenenvnep,Ky6,
MHOFOrpaHHUKM, OMUCbIBaTb, UCMONb3YA TEPMUHO/OIUIO, OLEHUBATb JIHElHbIe pa3mepbl.

MpusoauTb NpUMepbl 06HEKTOB pPeasbHOro Mupa, umerwux Gopmy MHoOrorpaHHUKa,NPAMOYro/IbHOro
napansnenenunepga, Kyba.

M306pakaTtb Kyb Ha Knetyatoi bymare.
Uccneposatb cBoiicTBa Ky6a, NPAMOYro/ibHOrO napannenenvneaa, MHOrorpaHHUKOB, UCMO/b3YA MOAENN.

Pacno3HaBaTb U U306paxKatb pa3BépTkM Kyba u napannenenvunega. Mogenuposatb Ky6 unapannenenvneg us
6ymarv 1 Nnpoumx mMaTepuanos, 06bACHATb CNOcob6 MoAeNMPOBaHUA.

Haxoautb u3mepeHus, BbIYUCAATL NIOLAAb NOBEPXHOCTU; 06bEM Kyba, NPAMOYro/ibHOro
napannenenuneaa; UcCNeAo0BaTb 3aBUCMMOCTb 06bEma Kyba OT AnuHbI ero pebpa, BbiABUraTb MOGOCHOBbLIBATb
runoresy.

Habnoaatb ¥ NPOBOAUTL aHANOTMN MEXAY NOHATUAMM naowaau u o6béma, nepumeTpa U naowaam
noBepXHOCTU. Pacno3HaBaTb UCTUHHbIE U IOXKHbIE BbICKa3blBaHWUSA O MHOFOrpaHHUKax, NPUBOAUTb
npumepbl U KOHTPNPUMEPDI, CTPOUTb BbICKa3biBaHUA U OTPULLAHMA BbiCKa3biBaHMiA. PewwaTb 3aaaum

us peaanoﬁ XU3HU

MNosTopeHune n
0606wweHue (10 u)

MoBTOpeHME OCHOBHbIX MOHATUN U MeTOA0B
Kypca 5 Knacca, o606uweHne 3HaHUM

BblUMCNATL 3HAYEHUA BbIPaXKEHUM, COAEPXKALLMX HATypasibHble YUCNa, O6bIKHOBEHHbIE UAECATUYHbIE A4poby,
BbINONHATb Npeobpa3oBaHuA uncen.

Bbi6bupaTb cnocob cpaBHEHUA YMCEN, BbIMMCNEHUM, NPUMEHATb CBOMCTBA apudMeTUYECKUX AelCTBUiA ana
pauMOoHan13aLumum BblYUCIEHUNA.




6 Knacc (204 u)

TEMATUYECKOE NTAHUPOBAHME

HasBaHue pasgena (Tembi)
Kypca (umcno yacos)

OCHOBHOE cogeprKaHue

OCHOBHbI€e BMAbI f,eATeNIbHOCTU 0ByyatoLmxca

HartypanbHble
yucna(35 u)

ApudmeTnyeckne  OencTBMa € MHOTO3HaYHbIMU
HaTypanbHbIMK  YucAamu. Yucnosble BblpPaAXKEHUA,
nopsaaoK  AencTsui, MCMONb30BaHNE  CKODOOK.
OKpyrieHneHaTypasibHbIX Yucen.

[denutenn wn KpaTHble 4ucna; Havbonbwwuii obwmin
AenvtenbMHavmeHbLiee obliee KpaTHoe.

BbinonHATb apudpmeTuyeckMe p[enNCcTBUA C MHOFO3HAYHbIMU  HATypasibHbIMM  YMCAaMK,
HaX0AUTb 3HAYEHMUA YMC/IOBbIX BbIPAXKEHWUIN CO CKOBKaMM 1 6e3 CKOBOK; BbIMUCAATb 3HAYEHUA
BbIPAXKEHUN, COAepPKALMX CTeneHU. BbINONHATD NPUKUAKY U OLEHKY 3HAYeHUM YNCI0BbIX
BbIPaXKEHUI, MPUMEHATb NPUEMbBI NPOBEPKU pe3ysibTaTa. Mcnonb3oBaTb NpU BbIYUCAEHUAX
nepemecTuTeNbHOE U CoYeTaTeIbHOE CBOMCTBA CIOXKEHUA M YMHOMKEHUA, pacnpesenmtesbHoe
CBOWMCTBO YMHOEHWUA OTHOCUTENIBHO C/IOXKEHMSA, CBOMCTBA apUPMETUUECKUX AENCTBUNA.

Pa3/ioxeHue Yncaa Ha MPOCTbIe MHOMKUTENN.
[lenMmocTbcyMmmbl U NponssegeHus. eneHve ¢
OCTaTKOM.

PeleHne TeKcTOBbIX 33434

UccnepoBaTtb UncNOBble 3aKOHOMEPHOCTU, MPOBOAUTbL YUC/IOBbIE IKCMEPUMEHTbI, BblABUraTbU
060CHOBbIBATb rMNOTE3bI.

dopmynmposaTtb onpeaeneHns fenuTens u KpaTHoro, Haubonblero obero aenntens u
HauMeHbLIEero o6LLero KpaTHOro, NPOCTOro U COCTaBHOFO YMCE; MCNOJIb30BaTb 3TU NOHATUANPU
peweHun 3agau.

MpUMeHATb aNIrOPUTMbI BbIUMCIEHUA Hanbo bLiero obLLero AennTens U HauMeHbLLero
06LLero KpaTHOro ABYX YMUCEN, aNTOPUTM PA3/I0XKEHMA YUCNA HA NPOCTbIE MHOXKUTENN.

UccnepoBatb ycnosus aeammoctu Ha 4 u 6. UccnepoBaTtb, 06cy:KaaTb, popmyanposatb U
060CcHOBbIBaTb BbIBOJA, O YETHOCTU CYMMbI, NPOU3BEAEHUA: ABYX YETHBIX YMCEN, ABYX HEYETHDIX
yucne, YETHOroO M HEYETHOrO Ymncen.

WUccneposatb CBOWCTBa AEeNNMOCTU CYMMbI U NpoussefeHna ymcen.

MpuBoAUTL NPUMEPbI YUCEN C 3a4aHHBIMU CBOICTBAMM, pacno3HaBaTb BEPHbIE U HEBEPHbIEe
YTBEp}KAEHUA O CBOMCTBAX YMCE, ONPOBEPraTb HEBEPHbIE YTBEPIKAEHUSA C MOMOLLbIO
KOHTPNPUMEpPOB.

KoHcTpynpoBaTb matemaTuyeckue npeasioxKeHus € no- MOLLbIO CBA3OK «U», KUANU», KeCNMU...,
TO...».




PeluaTb TeKCTOBbIE 33434y, BK/IOUAIOLLUE NOHATUA AeIUMOCTU, apudMeTUUecKum
cnoco6om, Ucnosib3oBaTh Nepe6op Bcex BO3IMOXKHbIX BAPUAHTOB.

MogennpoBaTh Xo4, peLeHns 3a4a4m C NOMOLLbIO PUCYHKA, CXeMbl, TabAULbI.

MNpueoauTb, pa3bupaTb, OLEHUBATb Pa3/IMUHbIE PELUeHUSA, 3aNUCK PeLIEHWNIA TEKCTOBbIX
3ajau.

KpMTMHECKM oueHusaTb ﬂOlly"IeHHblﬁ pe3ynbTaTt, HaXo4UTb OLI.IMGKM, OCyLecTBNATb
CaMOKOHTpPO/JIb, NPpOBEPAA OTBET HAa COOTBETCTBUE YC/ZIOBUIO

HarnagHasa reometpus.
MpambleHa nnockoctu (10 u)

MepneHAuKyAspHble Npsamble. MapanienbHble Npambie.

PaccTosHWe mexay ABYMA TOUKaMM, OT TOUKM A0 NPSMON,
[OJIMHA NYTU Ha KBaApaTHOM ceTke.

Mpvimepbl NPAMbIX B MPOCTPaHCTBE

Pacno3HasaTb Ha YepTeXax, pUCyHKax cnydyam B3aMMHOIO PacnonioXeHUa ABYX NPAMbIX.

MN306parkaTb C NOMOLLbIO YEPTEKHbIX UHCTPYMEHTOB Ha HE/IMHOBAHHOM U KaeTuyaToil Gymare
ABe nepeceKawLmecsa npamble, ABe NapannenbHble NPAMble, CTPOUTb NPA- Myio,
nepneHAVKYNAPHYIO AaHHOW.

MpuBoAUTL NPUMeEpbI NAPaNNeNbHOCTU U NEPNEHAUKYNAPHOCTU NPAMbIX B NPOCTPAHCTBE.

Pacno3HaBaTb B MHOroyro/ibHMKax nepneHaMKynAfapHble U napannienbHble CTOPOHbI.
V|306pa)KaTb MHOroyroJibHUKHu € napaniesibHbiMmu, nepneHa4uKynapHbiMnu CTOPOHaMU.

HaxoauTb paccTosiHue meXKAy ABYMA TOYKaMM, OT TOUKU 4,0 NPAMOM, 4NNHY NYTH Ha
KBagpaTHOI CeTKe, B TOM YMC/ie UCnob3ya LudpoBble pecypcbl

Dpobu (37 u)

O6bIKHOBEHHaA ApP0bb, OCHOBHOE CBOMCTBO ApobM,
coKkpauweHue apobeit. CpaBHeHME U ynopagoumMBaHme
apoben.

[ecAaTnyHble p,po6m U MeTpunyeckaa cuctema mep.

CpaBHMBaTb U ynopaaoumnsaTtb 4pobu, BbibupaTtb cnocob cpaBHeHUn apobeil.

MNpeacTaBnATb gecATMYHbIe ApPo6u B BUAEe 06bIKHOBEHHbIX Apo6eit U 06bIKHOBEHHbIE B
BUAEAECATUYHDIX, MCMONb30BaTb 3KBMBA/IEHTHbIE NpeaCcTaBNeHUA APO6BHbIX Yucen npu ux
CpaBHEHWUU, NPU BbIYUCNECHUAX.




ApudmeTnyeckme AeicTBus ¢
06bIKHOBEHHbIMU MAECATUYHBIMU APOBAMMK.

OTHOWweHue. [leneHne B 4aHHOM OTHOLLEHUN.
MacwTab,nponopuus.

MoHATME NpoLeHTa. BbluMcneHne NpoLeHTa oT
BE/IMYMHBIV BEIMUMHBI MO €€ NPOLLEHTY.

PelueHre TEKCTOBbIX 33434, COAEPMKALLUX
LpOobu UNpoLEHTI.

MpakTnyeckan pabota « OTHOLWEHWE ANNHbBI OKPYIKHOCTU
Keé anameTpy»

Wcnonb3oBaTb AecAaTUYHbIe AP06UM Npu Npeobpa3oBaHUM BeIMUUH B METPUYECKON cucTeme
mep.

BbINoNHATb apudpmeTHUecKue feincTBus ¢ 06bIKHOBEHHBLIMU U AECATUYHBIMU APO6AMM.

BbluMCNATb 3HAUEHMA BbIParKeHUM, coaepKalunx 06bIKHOBEHHbIE U AecATUYHbIe 4pobu,
BbINOJIHATb Npeobpa3oBaHua gpobeid, BbIGUpaTb CNOco6, NPUMEHATb CBOICTBA
apudmeTMUecKnX AeicTBuUi ANA PaLUOHANU3ALUN BbIYUCAEHUNA.

CocCTaBAATb OTHOLLIEHUSA U NPONOPLUN, HAXOAUTb OTHOLLEHME BE/IUYUH, AeNUTb BEIUUUHY B
AAHHOM OTHOLWEHUU. HaxoAUTb SIKCNEPUMEHTANIbHbIM NYTEM OTHOLLEHUA A/IMHbI OKPYKHOCTU
K eé anamertpy.

MHTepnpe‘rMposaTb macwTtab Kak OTHOLWeEeHue B€J/INYUH, HaX0AUTb macwrtab nnaHa, KapTbl U
BbIYUC/NIATb PACCTOAHUA, UCNO/1b3YA macwrab.

O6DbACHATD, YTO TaKOE NPOLEHT, yNnoTpebaaTb 060POTbI peumn co CI0BOM «NPOLEHT». BbipaxkaTtb
NpoLEHTbI B AP06AX 1 Apo6U B NpoLEeHTaX, OTHOLEHUE ABYX BE/IMYMH B NPOLLEHTaX.

BbIUMCAATD NPOLEHT OT YMUC/Ia U YUCAIO MO ero NpoueHTy. OKpyraaTb A4po6u U NPOLEHTbI,
HaxXo4uTb NPUBAUNKEHUA uncen.

PewwaTb 3a43a4m Ha YacTu, NPOLLEHTbI, NPONOPLMU, HA HaxoXaeHue apobu (npoueHTa) oT
BeJIYMHDI U BE/IMUMHDI NO eé gpobu (npoueHTy), Apobu (NpoueHTa), KOTOpPbIN cocTasaseT
0fHa BE/IMUMHA OT Apyroii. MpuBoAnTb, pa3bupaThb, OLLEHNBATb PA3/IMYHbIE PeLUeHUs, 3anucu
peLueHnit TeKCTOBbIX 3a4au.

N3BneKatb MHGOpPMaUUIO U3 TabauL, U Anarpamm, MHTEpNPETUPOBaTb TabANYHbIE AaHHbIE,
onpegenatb Hanbonbluee U HAMMEHbLUEE U3 NPeACTaBNEHHbIX aHHbIX

HassaHue pasgena
(Tembl)Kypca (umcno

yacos)

OcHoBHOEe cozepkaHue

OCcHOBHbIe BMAbI AeATeNIbHOCTU 0Byuatowmxca




HarnapgHas
reomeTpus.
CummeTtpmsa (8 u)

OceBas cummeTpus. LieHTpanbHas
cummeTpus.foctpoeHne

CUMMETPUYHBIX GUryp.
MpaKkTnyeckas pabora «Ocesas

cummeTpua».CUMMETPUA B NPOCTPaHCTBE

PacnosHaBaTb Ha YepTexax 1 n3obpaxkeHnAx, n3obpaxartb OT PYKKU, CTPOUTL C MOMOLLbIO
WHCTPYMEHTOB ¢y rypy (OTPEe30oK, NOMaHyto, TPEYTroNbHWUK, MPAMOYFO/IbHUK, OKPYKHOCTD),
CUMMETPUYHYIO AAaHHO OTHOCUTE/IbHO NPAMOW, TOUKM.

HaxoguTb NpMMepbl CUMMETPUM B OKpYsKatoLem mupe. MogennposaTb M3 bymaru ase ourypsl,
CMMMETPUYHbIE OTHOCUTE/IbHO NPAMOM; KOHCTPYMPOBATb reoMeTpuYeckmne KoHdUrypaumum,
MCMONb3YysA CBOMCTBO CUMMETPUM, B TOM YMC/E C MOMOLLbBIO LiMdPOBbIX PECYPCOB.

MccnenoBath CBOMCTBA U3yYeHHbIX GUTYp, CBA3aHHbIE C CUMMETPUEN, UCMONb3YA SKCNEPUMEHT,
Hablo4eHne, MoAEeNNPOBaHHMeE.

0O60CHOBbIBaTb, ONPOBEPraTh C MOMOLLBIO KOHTPNIPUMEPOB YTBEPKAEHUA O CUMMETPUM duryp

ByKBeHHble BblpaxeHus (12 u)

MpumeHeHMe BYKB 418 3aNUCKU MaTeEMaTUUYECKUX
BbIPaXKEHMIM NPeaNoKeHNN. ByKBeHHbIe BbIpaxeHUa n
yucnosble

MOACTaHOBKM.

ByKBEHHble PaBEHCTBA, HAXOXKAeHne
HEW3BECTHOrOKOMMNOHeHTa. Dopmy/ibi

Mcnonb3osaTtb 6yKBbI Aana 0603HaveHun 4yucen, npu 3anncm matemaTnyecknx yTBepH(AEHMVI,
COCTaB/1ATb 6yKBeHHbIe Bblpa*XeHnA No yCnoBUIO 3a4a4N.

NccnepoBaTb HECNOXHbIE YACI0BbIE 3aKOHOMEPHOCTU, UCMO/1b30BaTb 6yKBbI ANA UX 3anncu.
BbluncnaTb Yyncnosoe 3HavyeHne 6yKBeHHOI’0 Bblpa*XeHnA Npn 3a4aHHbIX 3HAYEHNAX 6yKB.

3anucbiBaTb GOPMYAbI: NEPUMETPA M NAOLWAAN NPAMO- YrOIbHUKA, KBA4PaTa; ANNHbI
OKPYHOCTU,M/IOLWAAMN KPYra; BbINOAHATD BbIYUCIEHMA MO 3TUM GOpMyNam.

CocTaBnaTb GOPMY/ibl, BbipaskatoLme 3aBUCUMOCTU MEXAY BEIMYMHAMM: CKOPOCTb, BPEMS,
PaccToAHME; LLeHa, KOIMYECTBO, CTOMMOCTb; MPOM3BOANTE/IbHOCTb, Bpems, 06bEM paboTbl;
BbINO/IHATb BbIYMCAEHUA MO 3TUM PopMyam.

HaxoanTb HEM3BECTHbIN KOMMNOHEHT apudMeTMUeCcKoro AencTaua




HarnapHasa reometpusa.
durypol

Ha nnockoctu (14 u)

YeTbIpEXYrONbHUK,  NPUMEpbl  YeTbIPEXYrO/IbHUKOB.
MpAMO- yroNbHMK, KBaJpaT: CBOWCTBA CTOPOH, YI/IOB,
AuaroHanemn.

MN3mepeHue yrnos. Buabl TpeyrosbHUKOB.

MNepumeTp  MHoroyronbHuka. [nowanb  durypsl.
®dopmynbl nepumeTpa M NaoWwaaM NpAMO YrosibHUKA.
MpnbanKEHHOEN3MEPEHMe Naowaam eouryp.

MpakTnyeckan pabota «liowaab Kpyra»

MN306parkaTb Ha HEIMHOBAHHOM M KNeT4yaTon bymare ¢ MICNO/Ib30BaHNEM YEPTEKHBIX
MHCTPYMEHTOBYETbIPEYTONbHUKM C 334aHHbIMW CBOMCTBAMMU: C NapasieNlbHbIMK,
nepneHANKYNAPHBIMW, PaBHbIMW CTOPOHAMM, MPAMBIMU YI1aMU U Ap., paBHOGeApeHHbIN
TpeyronbHUK. MpeanaraTb 1 06CyKAaTb CNOCOObI, aIFOPUTMbI MOCTPOEHMUS.

Mccnenosatb, MCNO/b3ys SKCNEPUMEHT, HabaoAeHe, MOAeIMpOoBaHMe, CBOMCTBA
NPAMOYroNbHWKA, KBaApaTa, pa3bmeaTh Ha TpeyroNbHMKU. O60CHOBLIBATL, ONPOBEpPraThb C
MOMOLLbIO KOHTPMNPYMEPOB YTBEPNKAEHMSA O MPAMOYrO/IbHUKE, KBaJpaTe, pacno3HasaTb BepHble U
H BEPHbIE YTBEPKAEHUA.

M3mepATb U CTPOUTL C MOMOLLLbKO TPAHCNOPTMPA YI/ibl, B TOM YUC/IE B MHOTOYrOJ/IbHUKE,
CPaBHMBATbYI/bl; pac NO3HaBaTb OCTPbIe, NPAMbIe, Tyrble, pa3BEPHyTble yrabl. Pacno3HasaTth,
n306paKaTb OCTPOYro/ibHbIN, NPAMOYrO/IbHbIN, TYNOYroNbHbIN, paBHObEAPEHHbIN, paBHO-
CTOPOHHMI TPEYrONIbHUKM.

BbIMMCAATL NEPUMETP MHOTOYTO/IbHMKA, M0LLAaAb MHOTOYro/IbHUKa pa3breHnem Ha
NPAMOYTONbHUKM, Ha paBHble GUrypbl, NCNOAb30BaTb METPUYECKMUE e4UHMLLBI U3BMEPEHUA ANNHDI
unaowaau.

HasBaHue pasgena (tembl)

Kypca (uncno yacos)

OcHOBHOE coaepaHue

OCHOBHble BUAbI AEATENBLHOCTM 06yYatoLLmMXCA

Mcnonb3osaTtb NPUBAUMKEHHOE U3MEPEHME ANUH U NIOWAAEN Ha KneTyaToi bymare,
NPUBANKEHHOEU3MEPEHME AIMHbBI OKPYXKHOCTK, NAOWAAN Kpyra




MonoxutenbHble n
oTpUuuaTe/ibHble

Llenblie uncna. Moaynb uncna,
reomeTpuyeckan MHTepnpeTauma moayna.
Yucnosble NPOMENKYTKM.

anBOAMTb npumepbl UICNO/Z1Ib30BaHNA B peaanoiﬁ HU3HU NONNOKUTENIbHDBIX U OTPULATE/IbHbIX
yucen.

men M306parkaThb Liesible YNCNa, NONOMKMUTENbHBIE U OTPULLATE/IbHbIE YMC/Ia TOUKAMM Ha YUC/IOBOI
(48 u) MonoxuTenbHble n oTpuuaTenbHbie Yncna. CpasHeHne NPAMOM, UCNONb30BaTb YNC/IOBYIO NPAMYIO ANA CPABHEHMA YnCen.
NONOXUTENbHBIX U OTPULLATENBHbBIX YNCEN.
ApndMeTUUecKneaeNCTBUA C NONOKNUTENbHBIMU 1 MpuMmeHATb NpaBMAa CpaBHEHUs, YNOPAA0UMBATL Liesible YNCAa; HAXOAUTL MOZY/b Yncna.
OTpULLaTENLHBIMM YMCAAMM.
®opMyMpoBaTh NPaBMNa BbIYUCAEHUA C NONOKUTENBHBIMU U OTPULLATENILHBIMM YUCTAMMK,
PellieHMe TEKCTOBbIX 3aaY HaXOAUTb 3HAYEHMA YMCNIOBbIX BbIPaXKEHWI, COAEPKALUNX AHCTBUA C NONOXKUTENBHBIMU U
OTPULATENBHBIMM YNCAAMM.
MpPUMeHATb CBOMCTBA CNOKEHMA M YMHOXKEHMA A1 Npeobpa3oBaHUA CYMM 1 NpousBeaeHuii
Npeacrasnenue MpAMOYroNbHasA cUCTEMa KOOPAMHAT Ha MAOCKOCTU. O6BACHATb M ANIOCTPUPOBATH NOHATUE NPAMOYTO/IbHOM CUCTEMbI KOOPAMHAT Ha NIOCKOCTH,

BaHHbIX(11 y)

KoopauHaTbl TOUKM Ha NaockocTu, abeuucca u
opavHaTa.CTonbyaTtbie M Kpyrosble Anarpammolt.
MpakTnyeckan pabota «locTpoeHne guarpammy.

PelleHve TEKCTOBbIX 33434, CO- AeprKaLmx
[aHHble,NPeACTas- IeHHble B Tabnuax 1 Ha
Anarpammax

Ucnonb3oBaTtb TEPMUHONOINUIO; CTPOUTb Ha KOOpAMHaTHOVI NIOCKOCTU TOYKU U <|>V|rypb| no
3aAaHHbIM KOOPAUHATAM, HAX04UTb KOOPAUHATbI TOYEK.

YuraTtb cToN64aThie U KPyrosble AMarpaMmMbl; UHTEPPETUPOBATL AAHHbIE; CTPOUTD
cronbuarbie gMarpammoil.

MUcnonb3oBaTb MHPOPMALMIO, NPELCTABIEHHYIO B Ta- 6AMLAX, HagMarpaMmaxanapeLleHms
TEKCTOBbIX334a4 M 33434 U3 PeasbHOMN KMU3HU

HarnapHasa reometpums.
durypbl

B npoctpaHcTse (9 u)

MpsAMOYronbHbIi Napannenenvnes, Ky, npusma,
nupamuaa,KoHyc, UMANHAP, Wwap v chepa. M3obpaxkeHne
NPOCTPaHCTBEHHbIX dUryp. Mpumepbl pasBEpPTOK
MHOTOTPaHHWKOB, UMAIMHAPA U KOHYCa.

MpakTnyeckas pabota «CospaHue
MOZeNennpoCTPaHCTBEHHBIX GUryp».

MoHATUE 06bEMa; eAMHULBI U3MEPEeHUs 06bEMa.
O6BbEMNPAMO- Yro/IbHOro Napannenenunesa, Kyoa,
dopmynbl 06bEMa

Pacno3HaBaTb Ha YepTeKax, PUCYHKaX, ONUCbIBaTb MMPamMuAay, NPU3My, LUAUHAP, KOHYC, Wwap,
n3o06paxkaTb UX OT PYKU, MOAENUpOBaTb U3 bBymaru, Nn1acTuanHa, NPoBoaoKKu u ap. Mpusogutb
npumepbl 06bEKTOB OKPYKalOLLEro MMpa, UmerLwmx Gopmbl Ha3BaHHbIX TeN.

Ucnonb3oBaTtb TepMUHOIOTUIO: BEPLUMHA, pebpo, rpaHb, OCHOBaHUE, BbICOTA, Paguyc U
aonametp, pasBEépTKa.

U3yuaTb, UCNONb3yA IKCMEPUMEHT, HabaloaeHue, UsmepeHue, MoAENIMPOBaHUE, B TOM Yncne
KOMMbIOTEPHOE, U ONUCbIBATb CBOCTBA HAa3BaHHbIX T, BbIABAATb CXOACTBA U PasMuUA:
MeXAy NMPaMUAoN U NPU3MOI; MeXAY LUIMHAPOM, KOHYCOM U LLAPOM.

PacnosHaBaTb pa3BEPTKM Napannenenunesa, Kyba, npusmbl, NMPamuabl, KOHYCa, LUAUHAPA;
KOHCTPYMpPOBATb AaHHbIE TeNa U3 Pa3BEPTOK, co3gasaTb Mx mogenu. CospaaBatb mogenu
NPOCTPaAHCTBEHHDIX ¢uUryp (U3 6ymaru, npoBOAOKKU, NAACTUANHA U Ap.)

N3mepATb Ha MogenaAx: ANMUHbI PE6ep MHOrOrpaHHUKOB, AMaMeTp LWapa.

BbiBOAUTb popmyny 06bEMa NPAMOYronbHOro napannenenunesa.




BbluucaaTb no popmynam: 06bEm NPAMOYronbHOro napannenenuneaa, Kyba; ucnosib3osarb
eANHULbI U3MepeHUsa 06bEMa; BbIMUCIATD 06BEMDI TEN, COCTAaBNEHHBIX U3 KY60B,
napannesnenuneaos; pellaTb 3a4a4u C peasibHbIMMU AaHHbIMU

MoBTOpeHue,
o606weHue,
cuctemartusaumsa (20 )

MoBTOpPEHWE OCHOBHbIX MOHATUI U METOA0B KypCoB 5
M 6Kiaccos, 0606LLEeHNE U cUCTEeMATU3ALMNA 3HAHMI

BbluncnaTtb 3HaYeHuna Bblpa)l(eHMﬁ, cogepiKalwux HaTypasibHble, Lesible, NONI0XKUTE/IbHbIE U
oTpuuaTte/sibHble Yucna, 06bIKHOBEHHbIE U AeCATUYHbIe ApOGM, BbIMNO/IHATb npeoGpaaoBaHua
yucenum Bblpa)KeHVlﬁ.

BbI6MpaTh cNocob cpaBHEHUA Yncen, BbIYUCAEHUIA, NPUMEHATb CBOWCTBA apUPMeTUYECKUX
[eiCTBUIA ANA paLUMoHaNn3aLMm BbIYUC/IEHUN.

PelwaTtb 3a4auuM U3 peanbHOM }XU3HU, NPUMEHATb MaTeMaTUYECKUE 3HAHUA ANA PeLUeHUs 3a4a4
M3 ApYyrux npesmeTos.

Pelwatb 3apauum pasHbimu cnocobamu, CpaBHUBATD, BbI6VIp3Tb cnoco6bl peweHuna 3agaun.

OcyLecTBAATb CAMOKOHTPO/Ib BbIMOIHAEMbIX 4EMCTBUIA U CAMONPOBEPKY pe3y/ibTaTa
BblUUC/IEHUN




HOYPOYHOE INIJTAHVUPOBAHWE 5 kaacc

Nen/n KousinyectBO yacoB JJIEKTPOHHbIE
Tema B KoHTpob [IpakTHuec HS,Z[aTa IH(poELIe
yIeH o6pas3oBaTesbH
ypoka ¢ Hble Kue s ble
l‘::' paGoThl paGoThl pecyp
ChI
o
1. IlpexcraByieHHe YUCI0BOU 1 www.uchi.ru
uHbopManuu B Tabaunax
2 [IpejacTaB/ieHHe YUCTOBOM 1 www.yaklass.ru
nHpopManuu B TabaHLIAX
3. Ludpsel u yucaa 1 www.
resh.edu.ru
Ludpst 1 uncia 1 www.uchi.ru
OTpes30K U ero AJIMHA. 1 www.yaklass.ru
JlomaHas. 1 www.
resh.edu.ru
JlomaHasi. MHOTOYTOJIbHUK. 1 www.uchi.ru
[1J10CKOCTB, IpsAIMas, J1yd 1 www.yaklass.ru
Vron 1 WWW.
resh.edu.ru
10. Ikasibl U KOOPAUHATHBIN JIy4 1 www.uchi.ru
11. Ikasbl U1 KOOPAUHATHBIN JIy4 1 www.yaklass.ru
12. CpaBHeHHe HaTypaJIbHbIX 1 www.
quces resh.edu.ru
13. CpaBHeHHe HaTypaJIbHbIX 1 www.nuchi.ru
quces
Mpexacrapienue 1 www.yaklass.ru
14. 4HCJI0BOM HHGOpMaLIUH B
cTosi64YaThIXAHarpamMmmax
IIpexncraBieHue 1 WWw.
15. 4YHCJIOBOU HHGOpMaLUU B resh.edu.ru
CTOJI69aThIX
JAuarpaMMax
IIpexncraBieHue 1 www.uchi.ru
16. 4YHCJIOBOU HHGOpMaLUU B
CTOJ1649aThIX
AuarpaMMax
KoHnTposbHas pa6ora Nel no 1
17. TeMe «HaTypaJsibHbIE YK CIIa. 1
HIkaabI»
18. JlelicTBUE CJ0XKEHUsI. 1
19. JlelicTBUe CJIOXKEHUs. 1
20. CBoMcTBa CJI0XKEHHUs. 1 www.uchi.ru
21. CBo¥icTBa C/I0XKEHUS. 1 www.yaklass.ru
22. JleficTBU e BbIYUTAHUA. 1 WWW.
resh.edu.ru
23. JleficTBYe BbIYMTAHHUS 1 www.uchi.ru
24. CBoiicTBa BBIYHTAHUS. 1 www.yaklass.ru
25. CBo¥cTBa BIYUTAHUS. 1 WWWw.
resh.edu.ru
KonTposibHasa pa6ora Ne2 1
26. noreMme: «CioxeHue v 1
BbIYMTAaHHE HAaTypaJbHbIX
quce».
27, YucsoBble U 1 www.uchi.ru
6yKBEHHbIE
BBIPpQ)KEHMHUSI.
28 YucioBble U 1 www.yaklass.ru
GyKBEeHHbIe
BbIpaKeHMUsI.
29 YucnoBble U 6yKBEHHbIE 1 www.
BbIpa>KeHHMH. resh.edu.ru
30. YucnoBble U 1 www.uchi.ru
GyKBEHHbIe
BBIPQYKEHMUSI.
31. YpaBHeHHUe. 1 www.yaklass.ru
32. AJITOpUTM pelleHUs] YpaBHEHUH. | 1 WWWw.
resh.edu.ru
33. ANTOpUTM pelleHUst ypaBHeHUM. | 1 www.uchi.ru
34. PemeHue ypaBHeHUH. 1 www.yaklass.ru
35. Pemenne ypaBHeHHUH. 1 WwWw.
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resh.edu.ru

Pemath 3aa4M1 C IOMOIIbIO

www.uchi.ru

36. %
YpPaBHEHHUH.

37, PewaTh 3a4a44 C 3 www.yaklass.ru
IOMOUIbIOYPaBHEHHUH.
KoHTposibHas pa6oTa Ne 3

38 noremMme:» YucjaoBbIe U

GyKBeHHbIe BbIpaKeHMs.
YpaBHeHue.»



https://resh.edu.ru/
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39. Jle¥icTBHe YMHOXXeHUS 1 www.uchi.ru
40. JleficTBHEe YMHOXEHUS 1 www.yaklass.ru
41. CBoMCTBa YMHOXXEHHUA 1 WWw.
resh.edu.ru
42. CBOMCTBAa YMHOKEHHUSA 1 www.uchi.ru
43, JlelicTBUe nesieHUs. 1 www.yaklass.ru
44, JlelicTBUe JlesieHusl. 1 WwWw.
resh.edu.ru
45. CBo¥icTBa geJIeHUs. 1 www.uchi.ru
46. CBo¥icTBa geJIeHUs. 1 www.yaklass.ru
47. JlesieHHEe C OCTAaTKOM. 1 WwWw.
resh.edu.ru
48. JlesieHHe ¢ OCTAaTKOM. 1 www.uchi.ru
49, JlesieHHe C OCTAaTKOM. 1 www.yaklass.ru
KoHTposibHas pa6oTa Ne4 1
50. 0 TeMe: «YMHOXKeHue U
AejieHue
HATYPaJIbHBIX YHCEJI».
51. YnpoieHue BbIpa)KeHUH. 1
52. YnpoieHue BbIpaKeHUH. 1 www.uchi.ru
53. YrnpoiieHHe BbIpaXKeHHUH. 1 www.yaklass.ru
54, Penienue 3asau. 1 WWW.
resh.edu.ru
55, [Mopsifok nelcTBUN B 1 www.uchi.ru
BbIYHCJIEHUSIX.
56. IMopsapok nelcTBUN B 1 www.yaklass.ru
BbIYHCJIEHUSIX.
57 CrerneHb C HATypaJbHbIM 1 WWW.
: IoKasaTeJieM. resh.edu.ru
8. CreneHb € HATypa/JbHbIM 1 www.uchi.ru
rokasaTeJieM.
59. CTeneHb C HATYpaJbHbIM 1 www.yaklass.ru
rokasaTeJieM.
KoHTposbHasa pa6ora Ne5 1
60. no
TeMe: «YIpolueHue
BbIpaXKeHU».
61. JlenvTenu. 1 www.uchi.ru
62. JlenvuTeny U KpaTHbIE. 1 www.yaklass.ru
63. JlenuTenu U KpaTHbIe. 1 WWw.
resh.edu.ru
64. CBOMCTBAa U NPpU3HAKU 1 www.uchi.ru
JleJINMOCTH.
65. CBOMCTBAa U NPU3HAKU 1 www.yaklass.ru
JEeJINMOCTH
66. CBOMCTBAa U NPU3HAKU 1 WWw.
AeJIMMOCTH resh.edu.ru
67. CBOWCTBA U NPU3HAKH 1 www.uchi.ru
[,eJTMMOCTH
68. KoHTposibHasa pa6ora N26 1
no
TeMe: JleiuTesiu U
KpaTHbIe».
69. DopmMybL. 1 www.uchi.ru
70. [Mnowaab. 1 www.yaklass.ru
71 Popmyna nuomagu 1 www.
NpsIMOYTOJIbHUKA. resh.edu.ru
72 dopmya nowaau 1 www.uchi.ru
NpsIMOYTOJIbHUKA.
73. EfavHUINBI M3MepeHUs 1 www.yaklass.ru
101 JIeH.
74. EnuHunbl u3amMepeHus 1 WWW.
Jionagen. resh.edu.ru
75 [IpsiMOyTOJIbHBIN ) 1 www.uchi.ru
’ napasiesenvunes. PazBéprka.
76. OGBEMBIL. 1 www.yaklass.ru
77 O6BEM NIPSIMOYTOJILHOTO 1 www.
napaJsiiesienumnesa. resh.edu.ru
78, O6BEM IPSIMOYTOJILHOTO 1 www.uchi.ru
napaJijiesienuIesa.
79. KonTposbHasa pa6éora Ne7 1
no
TeMme: «Ilnomaan u
06 BEMBI».
80. OKpY>KHOCTb, KpPyT, [UJIUH/P. 1 www.uchi.ru
81. OKpYy>KHOCTB, KPYyT, LUJIUHAD. 1 www.yaklass.ru
82. Jlosi u 1po6u. 1 WWWw.
resh.edu.ru
83. H3o6pakeHne apoGel Ha 1 www.uchi.ru

KOOpAHWHATHOM Jiy4de.
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84 HzobpaxeHue apobel Ha 1 www.yaklass.ru
’ KOOPZIMHATHOM JIy4e
85. CpaBHeHHUeE pOGel. 1 WWW.
resh.edu.ru
86. CpaBHeHUeE POGeU. 1 www.uchi.ru
87. CpaBHeHHE APOGEH. 1 www.yaklass.ru
88. [IpaBUBHBIE APOOH. 1 WWW.
resh.edu.ru
89. HenpaBuJsibHbIE APOGH. 1 www.uchi.ru
90. [IpaBU/IbHBIE U 1 www.yaklass.ru
HelnpaBUJIbHBIE
JApo6u.
91 KoHTpo/sibHasa pa6ora Ne8 1
no
TeMe : « /ipo6u».
92 CiioxxeHHe pobeit ¢ 1 www.uchi.ru
O/IMHAKOBBIMH
3HaMeHaTeJISIMHU.
93 Berauranue npo6eii ¢ 1 www.yaklass.ru
. OJWHAKOBbIMH
3HAMeHaTeJISIMHU.
Cyio>keHHe Y BbIYUTaHHe 1 WWW.
94. .
apo6Gei resh.edu.ru
C OAHAaKOBBIMH
3HAMeHaTeJISIMHU.
95 JlesieHrie HaTypaJIbHBIX YK CeJl 1 www.uchi.ru
Ha
Jpo6u.
96 JlesieHrie HaTypaJIbHBIX YU CeJl 1 www.yaklass.ru
Ha
Jpo6u.
Jlesienre HaTypaJIbHbIX YHCeJl 1 WWW.
97.
Ha resh.edu.ru
Jpo6u.
98. CMellaHHbIe YMcJia. 1 www.uchi.ru
99. CMelIaHHbIe YHCIA 1 www.yaklass.ru
100. CMmellaHHbIEe YUCIa 1 WWW.
resh.edu.ru
101. CnokeHre CMellaHHbIX YHMceJl. 1 www.uchi.ru
102. BbluuTaHMe cMelmaHHBIX 1 www.yaklass.ru
qucelJl.
103. BbliMTaHue CMellaHHbIX 1 WwWw.
qyCcell. resh.edu.ru
104. CnoxkeHye U BblYMTaHHe 1 www.uchi.ru
CMellaHHbIX YHCeJl.
105. Cyi0’keHHMe U BbIYUTaHHEe 1 www.yaklass.ru
CMellaHHbIX YHCeJl.
KoHTposibHasa pa6ora N29 1
106. no
TEeMe:
«Cy105KeHHe U
BbIYUTaHHE
ApoGeii.»
107. OCHOBHOE CBOWCTBO JpOGH. 1
108. OCHOBHOE CBOWCTBO JpOGH. 1
109. OCHOBHOE CBOWCTBO JpOGH. 1 www.uchi.ru
110. CokpaieHue Apo6e. 1 www.yaklass.ru
111. CokpaleHue aApobei 1 WWW.
resh.edu.ru
112. CokpalieHue apo6Gei 1 www.uchi.ru
113. CokpaleHue apobei 1 www.yaklass.ru
[lpuBegeHue ApoGel K 1 Www.
114.
obemy resh.edu.ru
3HaMeHaTeJIo.
115 [IpuBesenue apobei K 1 www.uchi.ru
’ obmemy
3HaMeHaTeJIo.
116 [IpuBesenue apobei K 1 www.yaklass.ru
’ obmemy
3HaMeHaTeJIo.
[lpuBeneHue ApoGel K 1 Www.
117.
obmemy resh.edu.ru
3HaMeHaTeJIIo.
118 [IpuBesenue apobei K 1 www.uchi.ru
’ obuieMy
3HaMeHaTeJIIo.
119. CpaBHeHHe apobel ¢ 1 www.yaklass.ru
pa3HbIMU
3HaMeHaTeJIsIMHU.
CpaBHeHHe apobel ¢ 1 WWWw.
120.
pa3HbIMHU resh.edu.ru

3HaMeHaTeJAMHAU
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121 CyioxxeHHe Ipo6Gel ¢ pa3HbIMU 1 www.uchi.ru
) 3HaMeHaTeJIIMH.
122 CyioxkeHHe Ipo6Gelt ¢ pa3HbIMU 1 www.yaklass.ru
) 3HaMeHaTeJIsIMHU.
123, Beryuranue apo6ei c 1 WWW.
pasHbIMH resh.edu.ru
3HaMeHaTeJIsIMH.
124 BeruuTanue gpobeit ¢ 1 www.uchi.ru
: pa3sHbIMU
3HaMeHaTeJIsIMH.
125 Cyio’KeHHe U BbIYUTaHUE 1 www.yaklass.ru
’ npo6eu
C pa3HbIMU 3HAMEHaTeJISIMHU.
126 CriokeHYe U BbIYMTaHUe 1 WWW.
’ npo6en resh.edu.ru
C pa3HbIMU 3HAMEHAaTeJISIMHU.
127 KonTposibHass pa6éora Ne10 1
' no
TeMe: «OGbIKHOBEHHbIE
ApoGu»
128. JlecsaTUaHas1 3aNIUCh JPO6eN. 1 www.uchi.ru
129. JlecsiTU4HAsA 3aNKCh APO6e. 1 www.yaklass.ru
130. JlecsiTU4HAsA 3aNKCh JPO6en. 1 WWW.
resh.edu.ru
131. CpaBHeHUe JeCATUYHbIX 1 www.uchi.ru
Apo6eit
132. CpaBHeHUe JeCATUYHbIX 1 www.yaklass.ru
JpobGeit
133. C/10’keHHe OeCITUYHbIX 1 www.uchi.ru
Apoben
134. CyiokeHUe JlecsITUYHbIX 1 www.yaklass.ru
Apob6el
135. BbruuTaHue gecaTUYHbIX 1 WWWw.
Ipo6en. resh.edu.ru
136. BoruuTaHue gecaTUYHBIX 1 www.uchi.ru
Apoben
137. OKpyrJieHue 4uceJl. 1 www.yaklass.ru

[Tpukuaka.
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138. OKpyrJieHue Yucel. 1 WWW.
resh.edu.ru
KoHTposbHas pa6ora Ne 11 1
139. noreme: «C/10KeHHEe U 1
BbIYUTaHUE AEeCATUYHBIX
ApooGeii».
YMHOX@eHue JeCATUYHbIX 1 www.uchi.ru
140. o
apoGen
Ha HaTypaJIbHbIE YHCIIa.
141 YMHOXeHue JeCATUYHbIX 1 www.yaklass.ru
’ npoGen
Ha HaTypaJIbHbIe YHCIIa.
YMHOXeHHUe JeCITUIHBIX 1 WWWw.
142. o
Apo6Gei resh.edu.ru
Ha HaTypaJIbHbIE YHCIIa.
143. JleneHre JeCATUYHBIX Apo6eit 1 www.uchi.ru
Ha
HaTypaJbHOE YHCIIO.
144. JleneHre NeCATUYHBIX Apo6eit 1 www.yaklass.ru
Ha
HaTypaJbHOE YHCIIO.
JlenieHre JeCATUYHBIX Ipo6eit 1 WWWw.
145.
Ha resh.edu.ru
HaTypaJbHOE YUCJIO.
14e6. JleneHure leCITUYHBIX APO6Gen 1 www.uchi.ru
Ha
HaTypaJbHOE YUCJIO.
147. JleneHure leCITUYHBIX JpoGen 1 www.yaklass.ru
Ha
HaTypaJbHOE YUCJIO.
KonTposbHas pa6ora Ne 12 no 1
TeMe: « YMHO>KeHHUe U JeJ/IeHue
148. . 1
AeCATHYHBIX ApoGel Ha
HaTypaJibHble YHCJIA.»
YMHOXeHHe Ha [eCATUYHYIO 1 www.uchi.ru
149.
Jpo6hb.
150 YMHO>XXeHHe Ha JeCATHYHYIO 1 www.yaklass.ru
) Jpo6hb.
YMHOXXeHHe Ha [eCATUYHYI0 1 WWW.
151.
pOGh. resh.edu.ru
152 YMHOX@eHHe Ha JeCATUYHYI0 1 www.uchi.ru
) JpO6hb.
153. JlesieHye Ha JeCATUYHYIO IPOOb. 1 www.uchi.ru
154. JlesieHre Ha IeCATUYHYIO IPOGH 1 www.yaklass.ru
155. JleneHye Ha JIeCITUYHYIO 1POOH 1 WWw.
resh.edu.ru
156. JlesieHre Ha IECATUYHYIO IPO6H 1 www.uchi.ru
157. JlesieHre Ha IECATUYHYIO IPOGH 1 www.yaklass.ru
KoHTposbHas pa6oTa N213 no 1
158. TeMe: «/leieHue u 1
YMHO>KeHHe
AEeCITUYHBIX APOoGei».
159. Kanbkyssarop. 1 www.uchi.ru
160. Buzbl yryiioB. UepTéxHbIN 1 www.yaklass.ru
TpeyroJbHUK.
Buzbl yryiioB. YepTéxHbIN 1 WWW.
161.
TpeyroJIbHUK. resh.edu.ru
162. H3MepeHUe yrioB. 1 www.uchi.ru
TpaHcnopTup.
163. H3MepeHUe yrioB. 1
TpaHcnopTHup.
164. INoBTOpeHue. OGLIKHOBEHHbIE 1
OpoGH.
1665. nOBTOpeHI/‘I‘e. Pemenune 1
ypaBHEHHUH.
IIpomerxyTOYHasA 1
166. aTtrecrauusa.UToroBasi
KOHTPOJIbHAsA
paéoTa.
167. Peseps 1
168. Peseps 1
169. Peseps 1
170. Peseps 1
1 13
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0
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http://www/
https://resh.edu.ru/
http://www/
http://www/
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https://resh.edu.ru/
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http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
https://resh.edu.ru/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
https://resh.edu.ru/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
https://resh.edu.ru/
http://www/
http://www/

HOYPOYHOE INJTAHUPOBAHUWE 6 kaacc

Ne KoanyecTBo yacos Tar JneTponnbIe
n/n T Be Kont IIpakTHyec
em or po- e a 00pazoBaTeJbH
amc o bH pagoTHi H3y4 bIepecypehbl
ypa ble eHu
pa6o a1
ThbI
1. ApudmeTnyeckue 1eficTBUS ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMH httpSZlﬂ l[ﬁSh.ed
e https://do2.rcokoit
ru
2. ApudmeTndeckue AeHCTBHS ¢ MHOTO3HAYHBIMU HATYPaTbHBIME httpSZlﬂ ::ﬁSh-ed
e https://do2.rcokoit
ru
3. ApudmeTndeckue AeHCTBHS ¢ MHOTO3HAYHBIMU HATYPaTbHBIMU httpSZlﬂ ::ﬁSh-ed
AHCHAN https://do2.rcokoit
Iru
4, ApudmeTndeckue JAeiCTBUS ¢ MHOTO3HAYHBIMU HATYPaTbHBIMU httpSIlﬂ FSSh.ed
AHCHEE https://do2.rcokoit
ru
5. YucoBble BBIPAXKCHUS, TOPSIIOK ICHCTBUIA, httpSIu/§ ;SSh-Ed
HCHOJIB30BAHNC hitps://do2.rcokoit
CKOOOK. ru
6. YuCIoBbIE BRIPAKEHUSI, TIOPSIOK JEHCTBHIA, httpSIlﬂ ;ﬁSh-Ed
UCIOIE30BAHNC hitps://do2.rcokoit
CKOOOK. /ru
7. YucioBbIe BRIPAKEHUS, TIOPANOK ACHCTBHIA, https:u/ﬁash.ed
HCHOJI30BAHNC hitps://do2.rcokoit
CKOOOK. /ru
8. YKCnoBbIE BRIPAKEHHS, TIOPSIOK AEHCTBHIH, httpSILﬂ FSSh.ed
HMCIONB30BAHNC hitps://do2.rcokoit
CKOOOK. ru
9. OKpyTJIEHHE HATYPAIIbHBIX YHCEL. httpSZLﬁ I[Ssh.ed
https://do2.rcokoit
ru
10. OKpyTJIEHHE HATYPAIIbHBIX YHCEL. httpsm II:ﬁSh.ed
https://do2.rcokoit
Iru
11. JlenuTenu 1 KpaTHbIC YKCIIa httpsm ;SSh.ed
https://do2.rcokoit
ru
12. JlenmTeny u KpaTHbIE YHCITa httpS:lﬂ Fssh.ed
https://do2.rcokoit
ru
13. JlenuTe i 1 KpaTHbIE YHCIA https:dé;ﬁsh.ed
https://do2.rcokoit
ru
14. JlenmTeny u KpaTHbIE YrcIa httpSZlﬂ iSSh.ed
https://do2.rcokoit
ru
15. HaubosbImii 001uii qenuTelnnb httpSZ&I:ﬁSh.Ed
https://do2.rcokoit
ru
16. HauGoubImii 001uii qenuTelnb httpSZ&I:ﬁSh.Ed
https://do2.rcokoit
ru
17. HauGoupImii 001Iuii JenuTelnb httpSZ&I:ﬁSh.Ed
https://do2.rcokoit
ru
18. HauGounp1nii 001U JeIuTeNb https:.jﬁﬁSh'Ed
https://do2.rcokoit
ru
19. Hanwmenbiree ob1iee KpaTHoOE https:d%sh.ed
https://do2.rcokoit
/ru
20. Haumenbiiee o01iee KpaTHOE httpsw ;ﬁSh.ed
https://do2.rcokoit
ru
21 Haumenbiiee obuiee KparHoe https:d%sh.ed
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https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru

https://do2.rcokoit
ru

22.

Hammenbiee obmiee kpaTHOE

https://resh.ed
u/ru

https://do2.rcokoit

23.

Paznosxenue uncia Ha TIPOCTBHIC MHOKUTEIIN

ru
https://resh.ed
u/ru

https://do2.rcokoit

/ru

24.

Paznoxenue gyncia Ha MPOCTBIC MHOKUTEIIN

https://resh.ed
u/ru

https://do2.rcokoit

ru

25.

Paznosxenue uncnia Ha TIPOCTBIE MHOKUTEIIN

https://resh.ed
u/ru

https://do2.rcokoit

/ru

26.

Paznoxenue yncia Ha MPOCTBHIC MHOKUTEIIN

https://resh.ed
u/ru

https://do2.rcokoit

ru

217.

JlenMMOCTh CyMMBI U TIPOM3BEICHUS

https://resh.ed
u/ru

https://do2.rcokoit

ru

28.

Jlenenne c octaTkoM

https://resh.ed
u/ru

https://do2.rcokoit

29.

Pemenne TekcTOBBIX 33124 apU(METHIECKUM CIIOCOOOM

Iru
https://resh.ed
u/ru

https://do2.rcokoit

30.

Pemenune nornueckux 3agad

ru
https://resh.ed
u/ru

https://do2.rcokoit

31

Pemnienue 3a1a4 1epe6OpoM BceX BOZMOXKHBIX BapHAHTOB.

ru
https://resh.ed
u/ru

https://do2.rcokoit

32.

Perrenne 3a1a4, CoepKaliix 3aBUCHMOCTH,
CBA3BIBAIOIINX

BCJIMYUHBL: CKOPOCThH, BPEMS, pACCTOSIHUE

ru
https://resh.ed
u/ru

https://do2.rcokoit

Iru

33.

Pemenne 3ama4, conepikammx 3aBUCUMOCTH,
CBSI3BIBAIOIINX

BCJIMYUHBI: II€HA, KOJIUYECTBO, CTOUMOCTD

https://resh.ed
u/ru

https://do2.rcokoit
ru
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34. | Pemenue 3ajau, COAEPIKAIINX 3aBUCUMOCTH, CBA3BIBAIOIINX https:dﬁlejsh.ed
BCJINYUHBL: https://do2.rcokoit
MPOU3BOUTENLHOCTD, BPEMsT, 00BEM paboOThI fru
35. KonTpoan no teme ”HaTtypajbHble YHcIa» https:lﬂ lr’ssh.ed
https://do2.rcokoit
/ru

36. | IlepnenmukymnspHbIe MpsAMbIE https:dﬁﬁsh.ed
https://do2.rcokoit
Iru

37. | IlepnenmukynspHbie MpsAMbIE https:dﬁﬁsh.ed
https://do2.rcokoit
ru

38. | INapannenbHble mpaMble. https:lﬁ%sh.ed

https://do2.rcokoit
/ru
39. [TapannenbHbIC TPSIMELE. https:dﬁssh.ed
https://do2.rcokoit
Iru
40. | V3mepeHue PacCTOSHUIL MEKIY IBYMSI TOYKAMU httpSLI/ﬁSSh-ed
| https://do2.rcokoit
Iru
41. V3mepeHue pacCcTOSHUN: MEXy IByMs TOUKaMU httpS#FSSh-ed
https://do2.rcokoit
ru
42. V3mepeHne pacCTOSHHI: OT TOYKH 10 TPSIMOU httpsﬂ;FﬁSh-Ed
https://do2.rcokoit
Iru

43. | M3mepeHue pacCTOSHUIL: OT TOUKH JI0 PSIMON httpSLI/ﬁSSh-ed
https://do2.rcokoit
Iru

44. | JlnwHa MapmipyTa Ha KBaIpaTHOM CETKe. https:dé;ﬁsh.ed
https://do2.rcokoit
ru

45. | Tlpaxtudeckas pa6oTa 1o Teme «/JITiHA MapIIpyTa HA https:a;ﬁsh.ed
KBaJIpaTHON https://do2.rcokoit
CETKE» Iru

46. | OGBIKHOBEHHAs APOOH, OCHOBHOE CBOICTBO APO6H https:d%sh.ed

| https://do2.rcokoit
Iru
47. | O6bIKHOBEHHas IPOOb, OCHOBHOE CBOHCTBO ApOOH https:a;ﬁsh.ed
https://do2.rcokoit
Iru
48. | Coxpamuienue apobeit httpsmﬁsh.ed
https://do2.rcokoit
ru
49. Coxparienue npodeit https:lﬂ Fﬁsh.ed
https://do2.rcokoit
Iru

50. | CpaBHeHue U yropsounBaHue ApoOeit. https:dﬁﬁsh.ed
https://do2.rcokoit
Iru

51. CpaBHEHHE 1 yIIOpSIOUNBaHNE APOOEH. httpszlﬂ;ﬁsh.ed
https://do2.rcokoit
/ru

52. | JlecaTuuHble ApoOU U METpUUECKAs CHCTEMA Mep. https:dﬁﬁsh.ed
https://do2.rcokoit
Iru

53. Jecsitndanbie 1po0OH 1 METPHUYECKAs! CHCTEMa Mep https:dﬁﬁsh.ed
https://do2.rcokoit
/ru

54. | ApudmeTnueckue JeHCTBHSA ¢ OOBIKHOBEHHBIMHI 1 https:dﬁﬁsh.ed
ACCATUIHRIMH https://do2.rcokoit
IPOOSMH. /ru

55. Apudmerndeckre IeiCTBUS C 0OBIKHOBEHHBIMH H httpS%[ESh-ed
ACCATHIHBIMH https://do2.rcokoit
JpOOSMH. Iru

56. | ApudmeTnueckue JeHCTBHSA ¢ OOBIKHOBEHHBIMHI U https://resh.ed

u/ru
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JIECATUYHBIMU ?rtflps://dozrcokoit
JIPpOOSMH.

57. ApudmeTnueckue IeicTBUS ¢ OOBIKHOBEHHBIMH 1 httpSZJﬁaSh-ed
ACCATHHEMH https://do2.rcokoit
JIpOOSIMH. Iru

58. Apudmernueckue IeHCTBUsI C 0OBIKHOBEHHBIMH H httpsiﬂ FSSh-ed
ACCHATHIHBIMHU https://do2.rcokoit
JPOOSMH. Iru

59. ApudmeTnueckue IeHCcTBUS ¢ OOBIKHOBEHHBIMH H httpSZlﬂ ;SSh-ed
ACCATHHEMH https://do2.rcokoit
JPOOSMH. Iru

60. | Konrposbnas pabora no teme «Apudmerndeckue httpsmﬁsh.ed
AelicTBusl ¢ https://do2.rcokoit
00bIKHOBEHHBIMH U 1eCATHYHBIMH APOOSIMID Iru

61. OtHolIEeHHE https:lﬂ ;ﬁsh.ed

https://do2.rcokoit
ru

62. OTHOIIEHKE https:u/%sh.ed

https://do2.rcokoit
ru

63. JleneHre BIaHHOM OTHOIICHUH https:lﬂ FSSh'Ed

https://do2.rcokoit
ru

64. JleneHue BIIaHHOM OTHOIIICHUH httpsw FﬁSh'Ed

https://do2.rcokoit
ru

65. | Macmra6,nponopuus. https:lﬂ FSSh'ed

https://do2.rcokoit
ru

66. | Macmra6,nponopuus. https:lﬂ FSSh'ed

https://do2.rcokoit
/ru
67. | Macmira6,nponopuus. hitps://resh.ed

u/ru

https://do2.rcokoit

/ru
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68.

[Mpaxrraeckas padora « OTHOLIEHNE UTHHBI OKPY>KHOCTH K

https://resh.ed

u/ru
€e https://do2.rcokoit
TIHAMETPY» Iru
69. [MousiTre mporeHTa https:lﬂ iﬁSh'Ed
https://do2.rcokoit
/ru
70. [MousiTre mporeHTa https:lﬂ FﬁSh'ed
https://do2.rcokoit
/ru
71. BrIurcieHue IPOLEHTa OT BEIUYUHb! H BETHUMHBI IO & https:dﬁﬁsh.ed
MPOLEHTY. https://do2.rcokoit
ru
72. BelumiciieHre MPOIEHTA OT BEJMYHHBI U BEJUYHHBI 10 €8 https:dﬁﬁsh.ed
MPOLICHTY. https://do2.rcokoit
ru
73. Brruncnenne mporeHTa OT BEJTMYHHBI ¥ BEJIMYUHBI 1O €€ httpsﬂ;;ﬁSh-Ed
MPOLICHTY. https://do2.rcokoit
/ru
74, BrIuncieHue IPoLeHTa OT BEUYUHb! H BETHUHHBI IO & https:dﬁﬁsh.ed
MIPOLIEHTY. https://do2.rcokoit
/ru
75. PenieHue TEKCTOBBIX 33124, COCPKAIIMUX APOOH U httpSLI/xSSh-Ed
TIPOLICHTBI. https://do2.rcokoit
/ru
76. PenieHne TEKCTOBBIX 33124, COACPKAIIMUX APOOH U https:lﬁﬁﬁsh.ed
TIPOLICHTBI. https://do2.rcokoit
ru
7. Penrenne TeKCTOBBIX 3314, CONEPIKAITUX APOOH U httpSZU/ﬁSSh-Ed
TIPOLICHTBI. https://do2.rcokoit
/ru
78. PeleHue TEKCTOBBIX 3a/1a4, COAEPIKALINX IPOOH 1 https:dﬁﬁsh.ed
TIPOLCHTBI. https://do2.rcokoit
/ru
79. PenreHne TeKCTOBBIX 3a/1ad, COAEPIKAITUX APOOH I https:d%sh.ed
TIPOLICHTBI. https://do2.rcokoit
/ru
80. Penrenne TeKCTOBBIX 3a71ad, COAEPKAIINX APOOH I httpsmﬁsh.ed
HPOLCHTBL. https://do2.rcokoit
/ru
81 PelieHre TEKCTOBBIX 3a/1a4, COAEPKALINX IPOOH https:d;::ﬁsh.ed
TIPOLCHTBI. https://do2.rcokoit
/ru
82. KonTtpoub 3HaHuii no teme «JIpodu» https:dﬁﬁsh.ed
https://do2.rcokoit
/ru
83. OceBast CHMMETPHSL. https:d%sh.ed
https://do2.rcokoit
Iru
84. OceBas cuMMeTpUs https:d; FﬁSh'ed
https://do2.rcokoit
ru
85. LleHTpanbHas CHMMETPHS. https:dﬁﬁsh.ed
https://do2.rcokoit
Iru
86. HenTpanbHas cuMMeTpHst https:d; ;ﬁsh.ed
https://do2.rcokoit
/ru
87. IMocTpoeHne CHMMETPUYHBIX (QUTYP. https:dﬁﬁsh.ed
https://do2.rcokoit
Iru
88. IMocTpoeHne CHMMETPUYHBIX (QUTYP. https:dﬁﬁsh.ed
https://do2.rcokoit
Iru
89. CHUMMETpHS B IPOCTPAHCTBE https:dﬁ(ash.ed
https://do2.rcokoit
ru
90. [MpakTrueckas pabota «OceBasi CHMMETPUSY. https:&;ﬁsh.ed

https://do2.rcokoit

/ru

https://resh.ed
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91. [Tpumenenne OyKB 11T 3aIIMCH MAaTEMaTHIECKHUX .U/ n .
BBIP@KCHHI 1 ?rtflps.//doz rcokoit
NPEII0KEHUH.
92. [Tpnmenenne OyKB IJISI 3aIIMCH MAaTEMaTHIECKHX https:dxﬁsh.ed
BBIPUKCHHH 1 https://do2.rcokoit
MpeJI0OKESHUH. /ru
93, [IpuMeHeHne OYKB AT 3aMMMCH MATEMATHYECKHX https:dﬁﬁsh.ed
BBIPKCHUM U https://do2.rcokoit
NPEIOKEHHI. Iru
94. BykBeHHBIE BbIpa)KEHHS U YHCIOBBIC [10JICTAHOBKH. https:lﬂ;ﬁsh.ed
https://do2.rcokoit
/ru

95. ByKBEHHBIE BBIPAKEHUS U YMCIIOBBIE TIOICTAHOBKH https:dﬁﬁsh.ed
https://do2.rcokoit
/ru

96. ByKBEHHbIE BHIPXKEHHUS M YUCIIOBBIE [10JICTAHOBKH https:dﬁﬁsh.ed
https://do2.rcokoit
Iru

97. ByKBCHHBIC PaBEHCTBA, HAXOXKICHUE HEU3BECTHOTO https:u/ﬁﬁsh.ed
KOMIIOHCHTA https://do2.rcokoit

ru

98. ByKBCHHBIC PaBEHCTBA, HAXOXKICHUC HEU3BECTHOTO httpS#FSSh-Ed
KOMIIOHCHTa https://do2.rcokoit

ru

99. ByKBCHHBIC PaBEHCTBA, HAXOXKICHUC HEU3BECTHOTO https:u/ﬁﬁsh.ed
KOMIOHCHTA https://do2.rcokoit

ru

100. DopMyJIbI httpS#FSSh-Ed

https://do2.rcokoit
ru

101. DopMyb! https:u/ﬁﬁsh.ed

https://do2.rcokoit
ru

102. KonTtpoabhasi pagora no reme «bykBeHHbIe https:lﬂ;ﬁsh.ed
BBIpAKCHA https:/do2.rcokoit

ru

103. YeThIpEXYTONLHUK, IPUMEPBI YETHIPEXYTOILHUKOB httpS:lZFﬁSh.ed

https://do2.rcokoit
Iru
104. | TIpsAMOYTONBHUK, KBAApaT: CBOHCTBA CTOPOH, YIJIOB, httpsmﬁsh.ed
AuaroHaseu. https://do2.rcokoit
ru

105. | TIpAMOYTOJLHHK, KBaJpaT: CBOMCTBA CTOPOH, YTTIOB, https:lﬁ%sh.ed

AHATOHAJICH. https://do2.rcokoit
ru

106. | V3mepeHue yrios https:lﬂ Fﬁsh.ed

https://do2.rcokoit
ru
107. | M3mepeHue yrios https:lﬂ FSSh'ed
https://do2.rcokoit
Iru

108. | Bupl TpEyrobHUKOB. httpS:Lﬂ iﬁSh.ed
https://do2.rcokoit
Iru

109. | TlepuMeTp MHOTOYTOJEHHKA https:dﬁﬁsh.ed
https://do2.rcokoit
/ru

110. | ®opmyiibl epUMeTpa U IUIOIIAIN IPSIMOYTOJIBHUKA. https:dﬁﬁsh.ed
https://do2.rcokoit
Iru

111. | ®opmyIibl IepUMETpa U IUIOMIAN IPIMOYTOJIBHUKA https:dﬁﬁsh.ed
https://do2.rcokoit
/ru

112. | INpubmmxéHHOE U3MEPeHNE TUIOAAN GHUTYD https:dﬁgsh.ed
https://do2.rcokoit
Iru

113. | TIpubmmwxEHHOE H3MepeHHe Iomany Guryp https:d;;gsh.ed

https://do2.rcokoit

/ru

https://resh.ed
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https://resh.edu/ru
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https://resh.edu/ru
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https://resh.edu/ru
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https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru

114.

IIpnbmmxénnoe n3MepeHne mwiomanu Guryp

u/ru

https://do2.rcokoit

/ru

115.

IIpnbmmxénnoe n3MepeHne wiomaau Guryp

https://resh.ed
u/ru

https://do2.rcokoit

ru

116.

IIpakTraeckas pabota «Ilnomans kpyra»

https://resh.ed
u/ru

https://do2.rcokoit

/ru

117.

[TonmoxuTenbHbIE U OTPULATCIIBHBIC YHCJIa

https://resh.ed
u/ru

https://do2.rcokoit

ru

118.

TlonmoxxurenvHbIC U OTpHULATCIIbHBIC YHCJIa

https://resh.ed
u/ru

https://do2.rcokoit

ru

119.

TlonmoxxurenvHbIC U OTpHUIATCIIbHBIC YHCJIa

https://resh.ed
u/ru

https://do2.rcokoit

/ru

120.

TlomoxurenbHbIC U OTPULIATCIIBHBIC YHCJIa

https://resh.ed
u/ru

https://do2.rcokoit

/ru

121.

IlomoxurenbHbIC U OTPULIATCIIBHBIC YUCJIa

https:/Tresh.ed
u/ru

https://do2.rcokoit

ru

122.

[TonoxurenpHBIC U OTPpHULATECIIbHBIC YK CJla

https://resh.ed
u/ru

https://do2.rcokoit

ru

123.

[enbie yncia

https://resh.ed
u/ru

https://do2.rcokoit

ru

124.

Llenbie yncma

https://resh.ed
u/ru

https://do2.rcokoit

125.

[enbie yncna

ru
https://resh.ed
u/ru

https://do2.rcokoit

Iru

126.

Lenbie yncna

https://resh.ed
u/ru

https://do2.rcokoit

ru

127.

Mogynb gncia, reoMeTpuIecKast HHTEPIIPETAIs MOIyJIs
yucna

https://resh.ed
u/ru

https://do2.rcokoit

ru

128.

Monynb gncia, reoMeTpuIecKast HHTePHIPEeTaIys MOy
yucna

https://resh.ed
u/ru

https://do2.rcokoit

Iru

129.

MO}lyJ'IB qyucia, recOMETpUICCKasd UHTEPpIpETALIUA MOIYJIA
qucia

https://resh.ed
u/ru

https://do2.rcokoit

Iru

130.

MO}lyJ'IB qyucia, recOMETpUICCKasd UHTEpIpETALIUA MOIYJIA
qucia

https://resh.ed
u/ru

https://do2.rcokoit

/ru

131.

M3o0pakeHne yrcen Ha KOOPAHMHATHOM TPSIMOH.

https://resh.ed
u/ru

https://do2.rcokoit

/ru

132.

M3o0pakeHne yrcen Ha KOOPAHMHATHOM TPSIMOH.

https://resh.ed
u/ru

https://do2.rcokoit

133.

M3o0pakeHne yrcen Ha KOOPAHMHATHOW TPSIMOH.

/ru
https://resh.ed
u/ru

https://do2.rcokoit

/ru

134.

M3o0pakeHne yrcen Ha KOOPAHMHATHOW TPSIMOH.

https://resh.ed
u/ru

https://do2.rcokoit

/ru

135.

M3o0pakeHne yrcen Ha KOOPAHMHATHOM TPSIMOH.

https://resh.ed
u/ru

https://do2.rcokoit

/ru

136.

Yucnosble IPOMEXKYTKU

https://resh.ed
u/ru

https://do2.rcokoit

/ru

137.

Yucnosble IPOMEXKYTKU

https://resh.ed
u/ru

https://do2.rcokoit

/ru



https://resh.edu/ru
https://resh.edu/ru
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https://resh.edu/ru
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https://resh.edu/ru
https://resh.edu/ru
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https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru

138.

YucnoBble IPOMEKYTKH

https://resh.ed
u/ru

https://do2.rcokoit

ru

139.

Yucnosble IPOMEXKYTKU

https://resh.ed
u/ru

https://do2.rcokoit

/ru

140.

CpaBHeHI/Ie TIOJIOKUTEJIBHBIX U OTPHUIATEJIbHBIX YHUCET

https://resh.ed
u/ru

https://do2.rcokoit

ru

141.

CpaBHeHI/Ie TIOJIOKUTEJIBHBIX U OTPULATECIIbHBIX YU CEIT

https://resh.ed
u/ru



https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru
https://resh.edu/ru

https://do2.rcokoit

ru
142. | CpaBHeHME HOJOKUTENBHBIX U OTPHIATEIbHBIX YHCEN https:dﬁﬁsh.ed
https://do2.rcokoit
/ru
143. | CpaBHeHME HOJOKUTENLHBIX M OTPHIATEIbHBIX YHCENT https:dﬁﬁsh.ed
https://do2.rcokoit
/ru
144, | CpaBHEHHE IOJIOKUTEIBHBIX M OTPULATENLHBIX YHCEI https:dﬁﬁsh.ed
https://do2.rcokoit
Iru
145. | KouTtposbHasi padora 1o Teme «Ilos10:KuTENbHBIE H https:dﬁﬁsh.ed
oTpHLATeNbHbIEC YHCIA» https://do2.rcokoit
Iru
146. | Apudmerrueckue NeHCTBUS C TIONOKUTEILHBIMA U https:dﬁﬁsh.ed
OTPULIATEIILHBIMY YU CIIAMHU https://do2.rcokoit
/ru
147. | Apudmernueckue AeiCTBHS C TOJOXXUTEIFHBIMA U httpSLI/xSSh-ed
OTpULATEIbHBIMHU YHCIaMHU ?ttps://doz.rcokoit
ru
148. | ApudmeTnueckue IeHCTBUS C HOIOKUTCIbHBIME H httpsm;ﬁsh.ed
OTPHALATCIBHBIMU YHCJIAMU ?ttps://doz_rcokoit
ru
149. | Apudmerrmueckue IeHCTBUSA C TIONOKUTEILHBIMI U httpSZU/ﬁSSh-Ed
OTPHULATCIBHBIMU YHCJIAMU ?ttps://doz_rcokoit
ru
150. | Apudmernueckue AeiCTBHS C TOJOXKUTEIEHBIMA U https:lﬂ;ﬁsh.ed
OTPHULATCIIBHBIMU YHCJIaMHU httpS://dOZ.fCOkOit
Iru
151. | Apudmernueckue AeiCTBHS C TOJOXKUTEIFHBIMA U https:lﬂ;ﬁsh.ed
OTpULATEIbHBIMHU YHCIIAMU https://do2.rcokoit
Iru
152, | Apudmernueckue AeiCTBHS C MOJOKUTEIFHBIMA U httpSm[SSh-ed
OTpULATEIbHBIMHU YHCIIAMU https://do2.rcokoit
Iru
153. | ApudmeTnueckue IeHCTBUS C MONOKUTSIbHBIMH 1 https:lﬂ;ﬁsh.ed
OTpULATEIbHBIMHU YHCIIAMU ?ttps://doZ.rcokoit
ru
154. | Apudmernueckue AeiiCTBHS C MOJOXKUTEILHBIMA U https:lﬂ;ﬁsh.ed
OTpULATEIbHBIMHU YHCIIAMU ?ttps://doZ.rcokoit
ru
155. | Apudmernueckue AeiCTBHS C MOIOKUTEIFHBIMA U httpSm[SSh-ed
OTPpHALATECIBHBIMHA YHCJIaMHU httpS://dOZ.l‘COkOit
Iru
156. | ApudmernuecKue AeHCTBUS C MOJNOKHUTENBHBIME U https:dﬁﬁsh.ed
OTpULATEILHBIMU YHCIAMHU https://do2.rcokoit
/ru
157. | Apudmernueckue nefHcTBUS C https:éxssh.ed
OJIO’KUTENILHBIMU MOTPULIATENIbHBIMU https://do2.rcokoit
YHUCIIAMH /ru
158. | Apudmernueckue IeiCTBHS C https:d;;ﬁSh-Ed
MOJIOXKUTEbHBIMHI HOTPULIATEIBHBIMU Woit
YHUCITAMU ru
159. | PemreHme TEKCTOBBIX 3324 httPSZL/JI[SSh-ed
https://do2.rcokoit
Iru
160. | PemreHme TEKCTOBBIX 33734 https:dﬁssh.ed
https://do2.rcokoit
/ru
161. | PermreHue TEKCTOBBIX 3a1a4 https:dﬁﬁsh.ed
https://do2.rcokoit
/ru
162. | PemeHue TEKCTOBBIX 3a/1a4 https:dﬁlejsh.ed

https://do2.rcokoit
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https://resh.edu/ru

Iru

163.

Pemenne TekCTOBBIX 3a1a4

https://resh.ed
u/ru

https://do2.rcokoit

/ru

164.

KontpoabHas paéora no reme «Apudmernyeckue
aeiicTBHS €

MOJIOKUTEJIbHBIMUA U OTPUHATEJIBbHBIMU YHCTIAMMW

https://resh.ed
u/ru

https://do2.rcokoit
/ru

165.

[IpsiMoyrosbHas cucTeMa KOOPIHHAT Ha IIOCKOCTH

https://resh.ed
u/ru

https://do2.rcokoit

ru

166.

pr{MOyFOJIBHaH CHUCTEMa KOOpAUHAT Ha IJIOCKOCTHU

https://resh.ed
u/ru

https://do2.rcokoit

167.

[IpsiMoyrombHas cucTeMa KOOpIHHAT Ha IIOCKOCTH

ru
https://resh.ed
u/ru

https://do2.rcokoit

/ru

168.

KoopanHaThITOYKH HAINIOCKOCTH, a0CIcca U OpAUHATA

https://resh.ed
u/ru

https://do2.rcokoit

/ru

169.

KOOpI[I/IHaTLITO‘-IKI/I HAIlJIOCKOCTH, abcrucca u opAauHaTa

https://resh.ed
u/ru

https://do2.rcokoit

ru

170.

KOOpI[I/IHaTLITO‘-IKI/I HAIlJIOCKOCTH, a0crucca u opAauHaTa

https://resh.ed
u/ru

https://do2.rcokoit

Iru

171.

KoopauHaThITOUKH HATIIOCKOCTH, abCIcca U OpJHHATa

https://resh.ed
u/ru

https://do2.rcokoit

ru

172.

Cron04aTeie U KPyroBbIe THArPaMMBbI.

https://resh.ed
u/ru

https://do2.rcokoit

/ru

173.

Cronbuartsle ¥ KpyroBbIe JIHArpaMMBL.

https://resh.ed
u/ru

https://do2.rcokoit

Iru

174.

Cron0y4atsle U KpyroBble 1HarpaMmbl.

https://resh.edu/ru
https://do2.rcokoit
Iru

175.

HpaKTI/I'-IeCKaﬂ pa60Ta «Hoc*rpoe}me JuarpamMmmy.

https://resh.edu/ru
https://do2.rcokoit

/ru

176.

HpﬂMOyFOJ'[LHLIﬁ Tnapajuiejienumnen, Ky6, npusMa, nupamMmuzia

https://resh.edu/ru
https://do2.rcokoit

Iru

177.

Konyc, munmuunp, map u cdepa.

https://resh.edu/ru
https://do2.rcokoit

Iru

178.

N300paxkeHne MPOCTPAHCTBEHHBIX QUTYDP

https://resh.edu/ru
?ttps://doz.rcokoit
ru

179.

[Tpumeps! pa3BEPTOK MHOTOIPAaHHUKOB, LIWIMHAPA U KOHYCA.

https://resh.edu/ru
https://do2.rcokoit
/ru

180.

[Tpumeps! pa3BEPTOK MHOTOIPaHHUKOB, LIMIIMHIPA U KOHYCA.

https://resh.edu/ru
https://do2.rcokoit
/ru

181.

[TpumMeps! pa3BEPTOK MHOTOTPAHHUKOB, IIMIIMHIPA ¥ KOHYCA.

https://resh.edu/ru
https://do2.rcokoit
/ru

182.

[paktiueckas padora «Co3nanue Moeneit
NPOCTPAHCTBEHHBIX

dburyp».

https://resh.edu/ru
?ttps://doz.rcokoit
ru

183.

[onsTHE 00BEMA; CIMHUIBI H3MEPEHHS 00bEMA.

https://resh.edu/ru
https://do2.rcokoit
/ru

184.

O0BEM IPSIMOYTOTEHOTO MapaiIeenume a, Kyoa, popmMyIst
00béMa

https://resh.edu/ru
https://do2.rcokoit
/ru

185.

TloBTopenue n 0600menne no reme «HatypanbHble dncmar»

https://resh.edu/ru
https://do2.rcokoit
ru

186.

TToBTopenue n 0606menne no reme «HatypanbHble ancmar»

https://resh.edu/ru
https://do2.rcokoit
/ru

187.

[ToBTOpenue u 0600mmenue no reme «bykBeHHbIE
BBIPKEHUS

https://resh.edu/ru
https://do2.rcokoit
/ru

188.

[ToBTopenue u 06001IeHHE 10 Teme «[[pobim»

https://resh.edu/ru
https://do2.rcokoit
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Iru

189.

IToBTOpenue u 0606meHne O Teme «Ipodu»

https://resh.edu/ru

! https://do2.rcokoit
/ru
190. | TToBropenue u 06061eHHE IO TeMe «OTHOLICHNS, 1 https://resh.edu/ru
MPOLEHTEI» ?ttps://doz.rcokoit
ru
191. | TloBropenue u 06061IeHHE 110 TeMe «OTHOIICHUS, 1 https://resh.edu/ru
TPOLIEHTHI» ?ttps://doz.rcokoit
ru
192. | TloBropenue u 06061eHue o TeMe «IlonoKUTENbHBIE U 1 https:/resh.edu/ru
OTpHULATEIbHBIE YHCIIA» ?ttps://doZ.rcokon
ru
193. | IMoBropeHue u 0600IIEHNE IO TeMe «AprdMeTHIecKne 1 https://resh.edu/ru
JIEHCTBUS https://do2.rcokoit
C TI0JIOXKMTEIbHBIMH 1 OTPHLATEILHBIMH YHCIIAMI» Iru
194. | TloBropenue u 0600IIEeHNE IO TeMe «AprdMeTHIecKue 1 https://resh.edu/ru
JIEHCTBUS https://do2.rcokoit
C TIOJIOXKMTEIbHBIMH 1 OTPHLATEIEHBIMH YHCIIAMI» Iru
195. | TToBropenue u 0600mmeHNe O Teme «HarmsHas reoMeTpus. 1 https://resh.edu/ru
IIpsiMble Ha MIIOCKOCTH» https://do2.rcokoit
Iru
196. | IToBropenue u 0600ImeHNE O Teme «HarmsHas reoMeTpus. 1 https://resh.edu/ru
@uUrypsl Ha IIOCKOCTUY. ?ttps://doz.rcokmt
]
197. | TloBropenue u o6001enue 1o Teme «IIpeacraBneHne 1 https://resh.edu/ru
JTAaHHBIX. /https://doz.rcokoit
ru
198. | ITpomexkyrouHas arrectamusi. ATOroBast KOHTPOJILHAS 1 https://resh.edu/ru
padora 7ttps://d02.rcokoit
ru
199. | TloBTOpEeHHE OCHOBHBIX MIOHSATHI U METOJIOB KypcoB 5 1 httpsillresh.edu/n']
6KIacea. ?rtlgps.//doz.rcokmt
O06obuieHne 1 cucTeMaTu3anusl 3HaHUH
200. | Peseps 1 HeT
201. | Peseps HeT
202. | Peseps. 1 Her.
203. | Peseps. 1 Her.
204. | Peseps. 1 Her.
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 2
0
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PABOYAA IIPOPAMMA YYEBHOTI' O KYPCA "AJITEBPA". 7-9 K/IACCbI

UE/IN USYYHEHWUA YYEBHOIO KYPCA

Anrebpa sBNAETCA OAHUM U3 OMOPHbIX KYPC OCHOBHOM LWKO/bl: OHa obecrneymBaeT UsyyeHmne gpyrmx
OVCLMM/IMH,KaK eCTeCTBEHHO- HayYHOTOo, TaK U 'YMaHUTapHOrO LMK/IOB, e€ 0CBOEHNE Heobxoanmo Ans
NPoAO/IXKeHNsA 06pa3oBaHMA U B NOBCEAHEBHOM }KU3HW. Pa3BuTME Y 00YYaOLMXCA HAYYHbIX NpPeaCcTaBAEHU O
NPOUCXOMXKAEHUN U CYLLLHOCTU anrebpanyeckunx abcTpaKkLumin, cnocobe oTparkeHMa maTeMaTUYecKor HayKom
AB/IEHUI 1 MPOLLECCOB B NpMpoae 1 06LIecTBe, POAN MaTEMATUYECKOrO MOAE/IMPOBAHUS B HAYYHOM NO3HAHUN U B
npaKkThKe cnocobcTByeT GOPMUPOBAHUIO HAYYHOTO MMPOBO33PEHMA N KAYECTB MblLLIEHMA, HEOBXOANMbIX A5
ajanTaummn B coBpemeHHomumndppoBomobLiecTee.U3yyeHneanrebpolectecTtBeHHbIMobpasomobecneymBaeT
pa3BUTUEYMeHUAHaboAaTh,CPaBHMBATb, HAXOAMUTb 3aKOHOMEPHOCTU, TPEBYET KPUTUYHOCTU MbILLAEHUS,
CNOCOBHOCTM aprymMeHTMPOBaHHO 0H6OCHOBbIBATL CBOM AEMCTBUA U BbIBOAbI, GOPMYNMPOBATb YTBEPKAEHMUS.
OcBoeHuWe Kypca anrebpbl obecnevymBaeT pasBUTME TIOTMYECKOTO MblLLIEHMA 0BYYatOLWMXCA: OHWU UCMONb3YIOT
OeAYKTUBHbIE N MHAYKTUBHbIE paccyKaeHuns,0606LeHMeMKOHKpeTM3auUmto,abcTparnpoBaHMenaHanoruto.
ObyyeHne anrebpe npeanonaraet 3Ha4YMTEIbHbIN 0OBEM CAMOCTOATE/IbHOM AeATEIbHOCTUOOYYAOLLNXCS,
NMO3TOMY CAaMOCTOATE/IbHOE peLleHne3agay ecTeCTBEHHbIM 06pa3omABAAETCA peasiM3aumein 4eaTelbHOCTHOrO
npuHuMna obydyeHus.

B cTpyKType nporpammbl y4ebHoro Kypca «Anrebpa» 0CHOBHOM LWKO/1bl OCHOBHOE MECTO 3aHNMMAIOT
cofeprKaTeNibHO-MeToANYECKME IMHUN: «YUCNa U BblMUCIEHUA»; «Arebpanyeckne BbipaxKeHUa»;

«YpaBHEHMA U HepaBeHCTBa; «DyHKUMNY. Kaxkaana 13 aTUx coaepkaTe/lbHO-MEeTOAMYECKUX IMHUIA Pa3BMBaETCA
Ha NPOTAXKEHUN TPEX NET U3YUYEHUA KypCa, eCTECTBEHHbIM 06pa3om nepenieTasncb MB3aMMOLENCTBYA C APYrMMM
€ro IMHUAMM. B xo4e U3y4eHuns Kypca 0byyatowmmes NpuxoanTcanorMyeckMpaccy»Kaath, MCNoAb30BaTb
TEOPETUKO-MHOMKECTBEHHbIN A3bIK. BCBA3WC 3TMMLLENECc006pa3HO BKAOUYNTL B MPOrpPammMy HEKOTOPbIE OCHOBbI
JIOTVIKW, MPOHM3bIBAOLLME BCE OCHOBHbIE Pa3fe/ibl MaTEMATUYECKOTro 06pa3oBaHmA U cnocobcTByoLLMe
0BNaAEHMIO 0BYYaIOLLMMMNCA OCHOB YHMBEPCAIbHOTO MAaTEMATMYECKOrOo A3blKa. TakMM 06pasom, MOXKHO
YTBEPKAATb, YTO CoAepKaTeIbHON U CTPYKTYPHON 0COBEHHOCTbIO Kypca

«Anrebpa» ABNAETCA €r0 MHTErPUPOBAHHbIN XapaKTep.

CoaeprKaHue MMHUK «41UCNa U BbIYUCIEHUA» CYXKUT OCHOBOW ANAAAbHENLLIErOM3yYeHUAMATEMATUKM,
CNocobCTBYETPA3BUTUIO YOBYYAIOLLMXCA JIOTUYECKOTO MbllNeHUs, GOPMMUPOBAHUIO YMEHMS MO/b30BaTbCA
aNIrOpUTMamM, a TaK»Ke NpMobpeTeHMIO NPAKTUYECKUXHABbIKOB,HEOOX0ANMBbIXA/IANOBCEAHEBHOMMKMNIHMN.
Pa3BuTME NOHATMA O YNC/Ie B OCHOBHOM LIKOJE CBA3AHO C PaLMOHaIbHbIMU UMPPALMOHANbHBIMU YACAMU,
bopmMmrpoBaHMeM NpeacTaBNEHUIA O AENCTBUTENIBHOM YKC/e. 3aBepLIeHE OCBOEHMUS YNCI0BOM IMHUM OTHECEHO
K CTapLuemy 3BeHy ob6Liero o6pasoBaHus.

CoaepraHue AByx anrebpanyeckux AMHUIN — «Anrebpanyeckme BblparkeHUa» U «YpaBHEHUSA MHEPABEHCTBa»
cnocobcteyeTdopMmnpoBaHMIoy 0bydaroLwmxca MmaTeMaTUUYECKOro annaparta, HeobxoAMMOro AN pelleHmsa 3aga4
MaTEMATUKK, CMEKHbIX NPEAMETOB MNPAKTUKO-OPUEHTUPOBAHHbIX 334a4. B OCHOBHOM WKo/1e y4ebHbIi
MaTtepuan rpynnupyeTca BOKPYr PaLuMOHabHbIX BbipaxKeHui. Anrebpa AeMOHCTpUpPYeT 3Ha4YeHe MaTeMaTUKK
KaK A3blka 415 NOCTPOEHUA MaTeMaTUUYECKMX MOAE e, ONMCaHNA NPOLLECCOBUABNEHUIA peanbHoro mmpa. B
3aZa4M 0byyeHus anrebpe BXOAAT TaKKe fAasibHelillee pa3BUTUE aiITOPUTMUYECKOTO MbIlLIEHUS, HeobXoaNM-
MOrO0, BYACTHOCTM, A/19 OCBOEHUA Kypca MHGOPMATUKK, U 0BlaAe- HUEHABbIKAMNAEAYKTUBHbIXPACCYKAEHU.
MpeobpazoBaHMe CMMBOIbHLIXPOPM BHOCUT CBOM crieumdUyecknin BKIaa B pa3BuTre BoobpaxkeHus, cnocobHocTel K
MaTemaTUYeCKOMYTBOPYECTBY.

CoaepKaHnedyHKUMOHaNbHO-TPadMUEeCKOMAMHMMHALENEHOHA NOYYEHNE WKONbHUKAMWN 3HAHWUIA O
DYHKLMAX KaK BaXKHeMLLEe MaTeMaTUYECKOM MOLEeN M 1S ONUCAaHUA U UCCNEeA0BaHNA Pa3HOOBPA3HbIX
npoLeccoBuaBAeHMI BNipupoaenobLiecTse. M3ydeHne aToro matepmana cnocobcTByeT passutmioy
06yvatoLMXCA YMEHMSA UCNO/b30BaTb Pa3/INYHbIE BbIPa3uTe/IbHbIE CPEACTBA A3blKa MaTEMATUKU — CNOBECHbIE,



cnmBoIn4ecCKkue, I'pad)l/l‘-IECKMe, BHOCUT BK!'Ia,D,B(I)OpMVIpOBaHVIEI'Ipe,CI,CTaBI'IeHVIl\;IOpOﬂMMaTeMaTMKMBpa3 BUTUU
UMBUAN3aAUNN N KYNbTYpPbI.

MECTO YYEBHOI'O KYPCA B YYEBHOM MNJIAHE

CornacHoy4yebHomyniaHyB7 — 9KknaccaxmnsydaetcaydebHbln Kypc «Anrebpa», KOTOPbIN BKAOYaeT
cneayloliMe OCHOBHbIE pPasAenbl CoAepsKaHuaA: «Yucna u BblumcieHunn», «Anrebpanyeckme BbipaxKeHuUsa»,
«YpaBHEHMA U HepaBeHCTBa», K DYHKLUNY,

Y4yebHbln NAaH Ha n3y4vyeHue anrebpbl B 7—9 Knaccax oTBOAUT He MeHee 3 y4ebHbIX YacoB B HeAEe o B
TeyeHue Kaxkgoro roga obyyeHus, Bcero 3a Tpu roga obyyeHns — He meHee 306 y4yebHbIX YacoB.

COANEPYKAHUE YYEBHOIO KVYPCA (10 rOAAM OBYYEHWA)

7 Knacc
Yucna m BbluncneHums
PaLIMOHaﬂbeIe YUCsa

Opobun 0b6blKHOBEHHbIE U AecATUYHble, Mepexos OT oAHoW dopmbl 3anucu apobeit K apyroi. lMoHATMe
paLMOHaNbHOTO YMCAa, 3aNncb, CPAaBHEHME,YNoPAA0UMBaHMEPaLMOHANbHbIXUNCEN. ApudMeTryeckne AeNCTBUA C
paLMOHaNbHbIMKW YMCiamu. PelueHne 3a4a4 U3 peanbHOM NPaKTUKK Ha YacTu, Ha Apobu.

CTeneHb ¢ HaTypa/ibHbIM MoKasaTenem: onpeaeneHue, npeobpasoBaHme BbipaskeHWIn Ha OCHOBE onpeaeneHus,
3anncbbo1bwmnx Yncen. MpoLeHTbl, 3aMMchb NPOLEHTOB B BMAe Apobu 1 Apobu B BUAE NPOLLEHTOB. TPY OCHOBHbIE
3a1a4M Ha MPOLIEHTbI, PelleHne 3a4a4 13

peanbHOM NPaKTUKMN.
MpUMeHeHMWe NPU3HAKOB AE/IMMOCTM, PA3/IOKEHNE HAa MHOMKUTENIN HAaTYPabHbIX YMCEN.

PeanbHble 3aBUCMMOCTH, B TOM YMCIe NpAMasn u 06paTHaﬂ nponopumnoHasibHOCTH.

AnrebpaunyecKue Bblpa>keHusn

MepemeHHble, YMC/IOBOE 3HAYEHME BbIPAKEHWUA C MNepemeHHON. [lonycTMmble 3HAYEHUSA MepPeMEHHbIX.
MpeactaBneHMe 3aBUCMMOCTM  MeEXAZY BeNMYMHaMM B Buae opmyabl. BblumcneHna no  dopmynam.
MpeobpaszoBaHMebyKBEHHbIX BbIPaXKEHUIN, TOXAECTBEHHOPABHbIE BbIPAXKEHWUA, NpaBuaa NpeobpasoBaHMA CyMM U
npovsseaeHui, npa-

BWJIa PACKPbITUA CKOBOK M1 NpuBeAeHNA NoLOBHbIX Cnaraembix.
CBoOICTBa CTENEHM C HaTypa/ibHbIM NOKa3aTeiem.

OfHOYNEeHbl U MHOrousieHbl. CTeneHb MHorousneHa. CnosKeHue, BblUMTaHWE, YMHOMKEHWe MHOTOY/eHOB.
dopmMy/bl COKPALLLEHHOMO YMHOMEHMA: KBagpaT CyMMbl M KBagpaT pasHocTu. Popmynapas- HOCTM KBaapaToB.
Pa3nosKeHne MHOroYNEHOB Ha MHOXUTENN.

YpaBHeHuUA
YpaBHeHUe,KopeHbypaBHEHMA,NpPaBuAanpeobpasoBaHNsypPaBHEHNA, PABHOCUIbHOCTb YPaBHEHUN.

JInHeNHoe ypaBHEHMEe C O4HOW MepeMeHHOM, YUCN0 KOPHEN IMHEMHOro YPaBHEHUS, pelleHne JIMHeNHbIX
ypaBHeHwuiA. CocTaBneHMe ypaBHEHMI MO YCNOBUIO 3a4a4M. PelieHne TEKCTOBbIX 33434 CMNOMOLLbIO YPaBHEHUN.

JInHeiHOe ypaBHeHMe C ABYMA NepemeHHbIMU U ero rpaduk. CucTema ABYyX SIMHENHbIX YPaBHEHWUI C ABYMSA
nepemeHHbIMK. PelleHne cuctem ypaBHeHWin cnocobom MoACTaHOBKKU. MpMMepbl pelleHns TeKCTOBbIX 3a4ay C
NMOMOLLIO CUCTEM YPABHEHWN.

KoopauHatbl U rpadpumukn. ®yHKuumn

KoopaurHaTta TOUYKM Ha Npsmoii. Yncnosble NPOMENKYTKU. PaccTosiHMe Mexay ABYMS TOYKaMW KOOPAWHATHOW
NpsiMoiA.



MpamoyronbHaa cuctema koopauHat, ocn Ox u Oy. Abcupcca U OpAMHaTa TOUKM Ha KOOPAMHATHOW MAOCKOCTM.
MpumepbirpaduKos, 3agaHHbIx GopMynamu. YteHne rpaduKoB peasbHbIX 3aBucumocTei. MNoHaTMedyHKuMK.paduk
dyHKLUMN.CBOMCTBADYHKUMR.JINHER-

Haa GyHKUMA, eé rpaduk. Mpaduk GyHKuMM ¥ = | x |. Tpadrueckoe pelleHne NUHENHbIX YPaBHEHUIA U CUCTEM
NIMHENHbIXYPaBHEHWA.

8 Knacc

Yucna un BbluncneHun
KBagpaTHbIt KOpeHb M3 u4ucna. [loHAaTMe 06 uppaumMoHasibHOM uucie. [ecATUYHble NpUbAnKeHUA
NppaLMoHanbHbix Yncen. CBOMCTBA apuUdMETUUYECKUX KBALPATHBIX KOPHEN N X MPUMEHEHME K NPpeobpa3oBaHNIO
YMCNOBbIX BbIPAXKEHWUIN U BbIUMCAEHUAM. JeACTBUTE/IbHbIE YMCAa.

CteneHb C Le/biM NOKa3aTtesiem 1 eé cBoicTa. CTaHgapTHaAnA 3anMcb Yncna.
Anre6paw-|eCKMe Bblpa>*XeHusA
KBaapaTHbITPEXYEH; PA3/IOKEHNEKBAAPATHOTO TPEXYIEHAHA MHOXUTEN.

Anrebpaunyeckas apobb. OCHOBHOE CBOMCTBO asrebpanyeckon Apobu. CnoxeHue, BblYUTAHUE, YMHOKEHUE,
AeneHune anrebpanyecknx apobei. PaLmoHanbHble BbipaxeHUa U uxnpeobpasosBaHue.

YpaBHeHUA U HepaBeHCTBa

KBagpaTtHoe ypaBHeHMe, GopMyna KOpHel KBaapaTHOro ypaBHeHus. Teopema BueTa. PelleHne ypaBHEHU,
CBOAALLMXCA K IMHEMHbIM M KBagpaTHbIM. MpocTelilmne ApobHO-paLmoHaibHble YpaBHEHHS.

lpadmyeckaa MHTepnpeTaLma ypPaBHEHUM C ABYMSA MEPEMEHHbIMU U CUCTEM JIMHENHbIX YPAaBHEHWI C ABYMSA
nepemeHHbIMU. [puMepbl pelleHUACUCTEMHEIMHENHbBIX YPAaBHEHWNIN CABYMSA NepPeMEHHbBIMM.

PeweHne TeKCcTOBbIX 33434 a/'ll'66paVIHECKVIM cnocobom.

Yumcnosble HepaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ 0A4HON NepemeHHOW. PaBHOCUMAIbHOCTb HEPABEHCTB.
JInHeliHble HepaBeHCTBa C 04HOM NepeMmeHHON. CUCTEMbI IMHENHbIX HEPABEHCTB C 04HOM NepeMeHHON.
DPyHKLUM
MoHAaTne dyHKuMK. OBNacTb onpeaeneHma n MHOXKECTBO 3HAYeHMI GyHKLUMKU. Cnocobbl 3aaaHna QYHKUNNA.

Mpaduk dyHKUMKU. YTeHne ceoncTB GyHKUMKU No eé rpaduKy. Mprmepbl rpadrKOB GYHKLMIA, OTPANKAKOLLUX
peanbHble NpoLecchl.

®yHKUMM,0NMCbIBaIOLWMENPAMYOMOBPATHYIONPONOPLMOHA/bHbIE 3aBUCMMOCTH, UX rpadukn. PyHKUMM Yy
=x?, Yy = X3 y=x,y=|x|. Ipapuueckoe peweHne ypaBHEHNIN N CUCTEM YPaBHEHUNA.
9 Knacc

YUucna mn BbluncneHums
JencTBuTenbHbIe YMcna

PaumoHanbHble yuncaa, nppauynoHaabHblE YUC/1a, KOHEYHbIE U 6ECKOHe‘-IHbIEAECﬂTW-IHbIeAp06M.MHO)KECTBO
Ael‘/JICTBMTeﬂbeIX yucen; AEVICTBMTEHbeIe ynmcna Kak HeckoHeuHble AecAaTnYyHble Ap06l/|. B3aMmHO OfHO3HauyHOe
COOTBETCTBME MEXKAY MHOXECTBOM ,D,EI)'ICTBMTEHbeIX ypcenm KOOpAMHaTHOﬁ ﬂp’r’lMOVl.

CpaBHeHMGAGVICTBMTEHbHbIX‘-lMceﬂ,apMd)MeTMLIECKMeAeVICTBMH C AeﬁCTBMTEHbeIMM Yncnamu.
U3MepeHna, NpUBIMNKEHWSA, OLEHKM
Pa3mepb| 0b6beKTOB OKpyXarLwero mmpa, AIMTe/IbHOCTb MPOLLECCOB B OKPYyXatolem Mmupe.

rlpl/l6l'll/l)KéHHoe 3Ha4YeHune BeJ/INYNHbI, TOYHOCTb I'IpVI6ﬂVI)'KEHVIFI. OprrneHme yucen. anKMﬂ,Ka M OLUEHKa
pe3ynbTaTos BbIYNCNEHWNIA.

YpaBHEeHUA n HepaBeHCTBa
YpaBHEHUS C 04HOM NepeMeHHOM



JlvHeliHoe ypaBHeHMWe. PelleHne ypaBHEHWI, CBOSALLMXCA K IMHENHbIM.

KBaspaTHoe ypaBHeHwue. PelueHne ypaBHEHWIA, CBOSALMXCA KKBaApaTHbIM. BUKBagpaTHoe ypasHeHue. Mpumepsl
pelleHns ypaBHEHMATPETbENNYETBEPTONCTENEHENPA3NOKEHNEMHAMHOKUTENN.

PelweHne ApobHO-paLMOHaNbHbIX YPaBHEHWUI. PelleHne TEKCTOBbIX 33434 afirebpanyeckMMMETO40M.

CucTeMbl ypaBHEHUI

YpaBHeHMe C ABYMS MEePeMeHHbIMU U ero rpaduk. PelweHne cucTem AByX NMHENHbIX YPaBHEHUI C ABYMSA
nepemeHHbIMWU. PelleHne cuctem ABYX YPaBHEHUI, OAHO U3 KOTOPbIX MHENHOE, a APYroe — BTOPON CTEMEHW.
Mpaduueckasn MHTepnpeTauma CUCTEMbI YPAaBHEHWUI C ABYMA NEPEMEHHbIMM.

PeweHne TeKCTOBbIX 3a4a4 anre6pamqecm/|lv\ cnocobom.
HepaBeHcTBa
Yucnosblie HEepaBeHCTBA N UX CBOMCTBa.

PelleHnenMHenHbIXHepPaBeHCTBCOAHOMNepeMeHHOW. PelleHne cucTemManHenHbIX HepaBeHCTB COAHOM
nepemeHHoON. KBagpaTtHble HepaBeHcTBa.lpaduyeckasmHTeprnpeTauMaHepPaBeHCTBUCUCTEM HEPABEHCTB C ABYMA
nepemMeHHbIMU.

NJAHWUPYEMbBIE NMPEAMETHbBIE PE3Y/IbTATbI OCBOEHWA PABQYEN NPOrPAMMbI KYPCA
(MO roAAM ObYYEHWA)

OcBoeHue y4yebHoro Kypca «Anrebpa» Ha ypoBHE OCHOBHOIO 06uero o6pa3oBaHus A0MKHO
obecneymBaTbAOCTUKEHMECEAYIOWMX NPeaMETHbIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB:

7 Knacc

Yucna v BbluncneHumn

6 BbINOMIHATL, cOYeTan yCTHble U MUCbMEHHbIE NPUEMBI, apUdMeTUUECKME AENCTBUA C PALMOHANbHbIMK
yncnamm.

6 HaxoaMTb 3HaYEHUS YNCNOBBIX BbIPAXKEHUI; MPUMEHATbPA3HOOOPa3Hble CNOCO6bI M MPUEMDI BbIYUCAEHMUA
3HAYEHUIMAPOOHbBIX BbIpaXKEHUN,COAEPKALLNXOObIKHOBEHHbIEUAECATUYHbIEAPOON.

6 MepexoanTboT oaHOM GopMbI3anucK Yncen K apyroii(npeobpas3oBbiBaTh AeCATUYHYIO AP06b B 06bIKHOBEHHY!HO,
06bIKHOBEHHYHO B AECATUYHYIO, B YaCTHOCTU B BECKOHEUHYIO AECATUYHYIO AP06b).

6 CpaBHMBATb 1 yNopAL0YMBaTb PaLlMOHabHbIE YMCa.

6 OKpyrAATb Ymcna.

6 BbINONHATb NPUKNAKYNOLEHKY pe3y/ibTaTa BbIMUCAEHNI, OLLEHKY 3HAYEHMUN YUCOBbIX BbIPAXKEHUN.
6 BbINONHATL A,ENCTBMA CO CTEMEHSAMM CHATYPaNbHbIMM MOKa3aTe- IAMU.

6 [IPUMEHATb NPU3HAKN AEIMMOCTU, PA3/IOKEHNE HA MHOXKUTENIN HATyPabHbIX YMCe.

6 PeLLIaTbI'IpaKTI/IKO-OpMEHTMpOBaHHbIe3ap,a‘-IM, CBA3aHHbIECOTHO- LUIEHNEMBE/TUYNH,NMPONOPLMOHA/IbHOCTbIO
BE€/INYNH,NPOLEHTAMU; MHTepI'IDETMpOBapre3yﬂbTaTblpeLlJeHVIFIBB,EI,a‘-ICY‘-IéTOMOI'paHVI- quMﬁ,CBﬂ3aHHbIXCO
CBOVICTBaMMpaCCManMBaeMbIXO6'beKTOB.

AnrebpaunuyeckKkue BbliparKeHUnA
6 Mlcnonb3oBaTb anre6paneCKyro TEPMUHOTOTNKO U CUMBOJTNRY, MPUMEHATb eén npouecce ocBoeHUA y'-IE6HOI'O
maTtepunana.

6 HaXOAI/ITb3Ha‘-IEHI/I‘r'I6yKBEHHbIXBpra)KeHMﬁHpM3aAaHHbIX3Ha- YEHUAX NEPEMEHHDbIX.

6 BbINONHATL NPeobpa3oBaHMsA LLENOro BbipaXKeHMSA B MHOTOU/1EH NpuBeaeHneM NoaobHbIX cnaraemblx,
pacKpbITUEM CKODOK.

6 BbINOMHATL YMHOKEHME 04HOYIEHa HA MHOTOUY/IEH U MHOTOY/IEHA HAMHOTOUY/1IEH, TPUMEHATbGOPMYIbIKBagpaTa
CYMMbIMKBaApa- Ta PasHOCTH.



6 OCyLLEeCTBNATb PA3/I0KEHNE MHOTOY/IEHOB HA MHOXKMTEIN C MOMOLLbIOBbIHECEHMSA 3aCKOBKMOobLLEero
MHOXXUTENA, IPYNNMPOBKM C1araemblx, TpuMeHeHna GOpPMy/ COKPALLEHHOTO YMHOMKEHUS.

6 MpMMeHATb Npeobpa3oBaHMA MHOMOYNEHOB AN1A PELUEHMA Pa3/IMYHbIX 33434 U3 MAaTEMATUKKN, CMEXKHbIX
npesAmeToB, U3 peasibHOM NPAKTUKM.

6 Vicnonb3oBaTbCcBOMCTBACTENEHEN CHaTypa/ZibHbIMUNOKa3aTenAMn Ogna npe06pasoBaHMﬂ Bblpa)KEHMﬁ.

ypaBHEHMﬂ n HepaBeHCTBa
6 Pewatb MHelHble ypaBHEHMA C O4HON NepeMeHHON, MPUMEHAN NpaBunia Nepexoaa oT UCXOAHOro YpaBHeHUA
K paBHOCUIbHOMY emy. [1pOBePATb, ABAAETCA M YNCI0 KOPHEM YpPaBHEHWA.

6 MMpmeHATb rpaduyeckme meTosbl NPU PeLeHNN IMHENHbIX YPAaBHEHWUI U X CUCTEM.
6 Moabupate NpUMepbI Map YMCEN, ABAAIOLWNXCA pelleHNeM TMHENHOTO YPaBHEHMUA C ABYMA NepeMeHHbIMM.

6 CTPOUTb B KOOPAMHATHOM NNOCKOCTU rPpadUK IMHEMHOIO YPaBHEHUSA C ABYMA NepeMeHHbIMU; NOoNb3yACh
rpaduKkom, NPUBOAMUTL MPUMEPBI PELLEHUA YPaBHEHUS.

6 PewwaTb cnctembl AByx JNIMHENHbIX ypaBHEHMﬁ C ABYyMA NepemeHHbIMU, B TOM YNCne Fpad)M‘-IECKM.

6 COCTaB/ATb MpeLlaTb IMHENHOE YPaBHEHME UANCUCTEMYIMHENHbIXYPABHEHWIA MO YC/I0BUIO 334a4M,
WNHTEPMPETMPOBATb BCOOTBETCTBUM C KOHTEKCTOM 3a[a4M NOJyYEeHHbI pe3yabTar.

KoopauHaTtbl U rpadpumukn. ®yHKumnmn
6 1306paxKaTb Ha KOOPAMHATHOM MNPSAMOIM TOYKU, COOTBETCTBYIO- LLME 3a4aHHbIM KOOPAMHATAM, JIy4M, OTPE3KH,
WUHTEPBA/Ibl; 3a- NMNCbIBATb YNC/N1OBbIE MPOMEXKYTKN Ha aﬂre6paMHECKOM A3blKe.

6 OTMeyYaTb B KOOPAMHATHOM NJIOCKOCTU TOUYKM MO 3a4aHHbIM KO OpAMHATaM; CTPOUTb rPaduKM IMHENHbIX
dyHKUMI. CTpouTb rpadmKk GyHKUMM i = | X |.

6 OMMCbIBATb CMOMOLLbH GYHKLMIMNM3BECTHLIE3aBUCUMOCTY MEMK-

Ay BEIMYMHAMMU: CKOPOCTb, BPpEMS, PAaCCTOAHME; LieHa, KOIMYECTBO, CTOMMOCTb; MPOM3BOANTE/IbHOCTL, BPeMs,
06bEM paboTbl.

6 HaxoanTb 3HaYeHne GpYHKLMM N0 3HAYEHUIO €€ aprymeHTa.

6 MoHMMaTb rpadurueckmnin cnocob npeacTaBaeHUA U aHaNM3a MHGOPMALUK; U3BNEKATb U MHTEPNPETMPOBATD
MHPOPMaLMIO M3 rPpadMKOB peasibHbIX NPOLLECCOB M 3aBUCUMOCTEN.

8 Knacc

Yucna v BbluncneHumn

6 lcnonb30BaTb HavaibHble npeacrassieHNA 0 MHOXXeCTBe AeﬁCTBMTeﬂbeIX yucen anAa cpaBHeHUA, OKpyrneHuaA
n Bbl‘-II/ICI'IEHVIf/Jlj M306pa)'KaTb ILl,ef/‘ICTBI/ITEJ'IbeIe 4Yncna TO4KaMUn Ha KOOp,CI,MHaTHOﬁ ﬂp’r’lMOVl.

6 MpUMeHATbNOHATUEAPUPMETUYECKOTOKBAAPATHOFOKOPHA;HaX04MTb KBaApaTHbIE KOPHM, MCNO/b3YA NpU
HEObX0AMMOCTU Ka/IbKYATOP; BbIMOIHATb NPeobpa3oBaHMaA BbipaXKeHU, COAEPHKALLMX KBAAPATHbIE KOPHMU,
MCNOJ1b3yA CBOICTBA KOPHEN.

6 Mlcnonb3oBaTb 3anMcK 6ObLINX U ManbIX YNCEN C NOMOLBbH OECATUYHDbIX ApO6€l7l n cteneHei ymcna 10.

AnrebpaunuyeckKkue Bbipa*XeHunA

6 anMEHﬂTb NOHATUE CTENEHU C UE/IbIM NMOKa3aTesieM, BbINO/IHATb ﬂp906p33083HWr'l Bblpa)KeHVIVI, coaeprawmx
cTeneHun cuenblM NoKasaTenem.

6 BbINONHATL TOXAECTBEHHbIE I'IpeO6pa3OBaHWr'l PaUnNOHAIbHbIX Bblpa)KeHI/Iﬁ Ha OCHOBE npaswun ,D,EVICTBMVI Hang
MHOro4ysieHammun al'II'E6paI/I‘-IECKVIMVI lCl,[:)06‘r'IMl/I.

6 PacknagbiBatb KBa,ﬂ,paTHblﬁ TpéXLIl'IeH Ha MHOXUTENN.



6 anMeHHTb npeo6pa303aHMﬂ Bblpa)KeHMlz AnAa peweHnAa pPasIndHbiX 3a4a4 U3 MaTeéMaTUKU, CMEXKHbIX
npegmeTtos, 13 peaanoﬁ NMPaKTUKNU.

YpaBHEeHUA n HepaBeHCTBaA
6 Pewatb ﬂMHeﬁHble, KBajpaTHble YypaBHEHUA U PaLlMOHa/IbHbIE YPaBHEHUA, CBOAALWLMNECA K HUM, CUCTEMbI OBYX
YPaBHEHUNCABYMSA NepemMeHHbIMM.

MpoBoaAnTb NpocTellne UCCAeA0BaHUSA YPABHEHUI W CUCTEM YPaBHEHWN, B TOM 4YMC/e C MPUMEHEeHUEM
rpadpuyeckmx npeacrtasieHuii (ycTaHaBAMBaTb, UMEET /M YPaBHEHWE UIN CUCTEMA YPaBHEHMUI peLleHunn, ecnm
MMeeT, TO CKO/IbKO, 1 Np.).

6 MepexoanTb OT C/I0BECHON GOPMYIMPOBKM 3afa4um K eé anrebpanyeckoin Moaenm ¢ NMoMOLLbIO COCTaBAEHMSA
YPaBHEHMA UAU CUCTEMbI YPaBHEHUIA, MHTEPNPEeTUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3a4a4M NOAYYEHHbIH
pesynbTar.

6 MprMMeHATb CBOMCTBA YNCNOBbIX HEPABEHCTB A/19 CPAaBHEHUSA, OLEHKN; pellaTb IMHeNHble HepaBeHCTBa COAHOM
HepeMEHHOVIM NUX CUCTEMDI, AaBaTb rpacbw-lecr(yro UNNKOCTPaAUNO MHOXKeCTBa DELUEHMVI HepaBeHCTBA, CUCTEMDbI
HepaBeHCTB.

DPyHKLUMN

6 [NlOHUMMaATb U MCMNONb30BaATb d)yHKLI,VIOHa/'IbeIe MOHATUNA N A3bIK (TepMMHbI, cnumBoOIn4ecKmne O603HaquMﬂ);

onpegensaTb3HayeHne GyHKLMN N0 3HAYEHNIOAPIYMEHTA; ONpeaensaTbCBOMCTBA QYHKUMM MO eé rpaduKy. K

2

6 CTponTbrpaduKmMaieMeHTapHbIXPYHKUNNBUOAY = oY =X,
y = x3, Y = X,y =|X|; onucbiBaTb CBOMCTBA YMCNOBON QYHKLMM NO €€ rpaduky.
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Yucna m BbluncneHusn
6 CpaBHMBATb 1 YNOPAA0YMBATL PALMOHA/IbHbIE U MPPALLMOHA/IbHbIE YMCAa.

6 BbInoNHATL apMd)METM‘-IECKVIE AEVICTBMH C paunoOHaNbHbIMU YNUCNTaMU, COYETAA YCTHbIE U MNCbMEHHbIE I'IpMéMbI,
BbINOJIHATb BbIYNCNIEHNA C UPPaALUNOHA/IbHBIMU YUCSTAMMN.

6HaXO,£I|VITb 3HaYeHus cTerneHen ¢ uenbiMmn nokKasatenamm m KOpHeVI; BbIYUCNATb 3HAYE€HUNA YUCNOBbIX
BblPa*KeHUN.

6 OKpyrnaTb AEUCTBUTENbHbBIE YMCNA, BbINONAHATL NMPUKUAKY Pe3yabTaTa BblMMCAEHUM, OLEHKY YMCNOBBIX
BblPa*KeHUN.

YpaBHEHUA N HEPABEHCTBA
6 PelwaTb MMHeMHbIE U KBagpaTHble ypaBHEHWNA, YPaBHEHUNA, CBOAAWMNECA K HUM, I'IpOCTEI‘aUJMe ApO6HO-
paunoHa/ibHblE€ YyPaBHEHUA.

6 PewaTb cuctembl ABYyX JINHENHBbIX ypaBHEHMﬁ C ABYMA NepemeHHbIMN U CUCTEMDbI OBYX ypaBHeHVIVI, B KOTOPbIX
O4HO ypaBHEHUE HE ABNAETCA JIMHEWHbIM.

6 PellaTb TEKCTOBbIE 334a4M anrebpanyeckum cnocobom C MOMOLLbHO COCTaB/IEHNA YPaBHEHUA UM CUCTEMBI ABYX
YPaBHEHUI C ABYMS NepemMeHHbIMM.

MpoBoAWTb NpOCTENLINE NCCNe0BAHMSA YPABHEHUI U CUCTEM YPABHEHUI, B TOM YMUCE C MPUMEHEHMEM
rpaduyeckmx npes- CTaBneHul (ycTaHaBAMBaTb, UMEET /M YPaBHEHUE WU CUCTEMA YPaBHEHWI pPeLLeHus, eciu
MMEET, TO CKOJIbKO, 1 Np.).

6 PeLuaTbﬂMHeﬁHbIEHepaBEHCTBa,KBaApaTHbIEHepaBeHCTBa;M30- 6pa)1<aTb peweHne HepaBeHCTB Ha 4yncaoBom
I'IpﬂMOVI, 3aMunCbl- BaTb peleHne C nOMmoLlbo CMMBOJ10B.



6 PeluaTtb cucteMbl IMHENHbIX HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BK/IIOYaOLWME KBa4pPaTHOE HEPABEHCTBO;
M306pa)+(apr6LLIEHVIe CNCTEMDbI HEPABEHCTB Ha 4YMCNoBOM I'IpFIMOl\;L 3anuncbiBaThb pewieHne C NoOmMmoLbo
CMMBOJ10B.

6 Micnonb3oBaTb HEPABEHCTBA NPU PELLIEHMM PA3/IMYHbIX 3a4au.
ApudmetTnueckaa u reometTpuyeckasa nporpeccmm
6 PacnosHaBaTbapMdMeTMUECKYOMreoMEeTPUYECKYIONPOTPeccHMm Npm pasHbix cnocobax 3agaHus.

6 BbINOMIHATD BbIYMCNEHUA C UCNONb30BaHMEM GOPMYA 1-ToYNEeHA apUOMETUYECKON N TEOMETPUYECKOM
NpPorpeccuin, Cymmbl NEPBbIX 1 YNEHOB.

6 1306paxaTb YeHbl NOCNeA0BaTe/IbHOCTU TOYKAMM HAa KOOPAMHATHOM MIOCKOCTH.

6 PeluaTb 331241, CBA3AHHbIE CYNCOBLIMM MOCEA0BATE/IbHOCTAMM, B TOM YMCE 334341 U3 peasibHOM KMU3HU (C
MCMNOJIb30BaHMEM Ka/IbKyATOPa, UMPPOBbLIX TEXHONOTNIA).
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Paspen 1. Yucna v BbluUcAEeHUA.
PauunoHanbHbleuucna.

1.1 | NoHAaTne 2 1 0 CuctematmsmnpoBaTb M oborawatb 3HaHUA 06 06bIKHOBEHHbIX U https://resh.edu.
paLMoHanbHO AEeCATUYHBIXAPO06AX.; ru/
roumcna

1.2 | Apudmetunyec 4 0 1 MpuMmeHATb pa3sHoo6pa3Hble cnocobbl M NPUEMBI BbIYMCNEHMA 3HAYEHW https://resh.edu.
KW e genctems APOOHbIXBbIPAXKEHWUN, COAEPHKALWMX OObIKHOBEHHbIE U AEeCATUYHbIE APOobu: ru/
C 3aMEeHATb NPU HEOHXOAMMOCTU AECATUYHYIO AP06b 06bIKHOBEHHON U
paLMOoHabHbI 06bIKHOBEHHYO
MUYMCTaMMU. AEeCATUYHOM, NPUBOANTL BblpaXkeHue K popme, Hanbonee yaobHon ana

BbIYMCNEHUI, NPeobpa3oBbIBaTh APOOHbIE BbIPaXKEHMA HA YMHOMEHUE U
OeneHnenecATUYHbIX Apobelt K AeMCTBUAM C LLeNbIMM YNCAAMU.;

1.3 | CpaBHeHue, 2 0 0 CrctemaTmsmpoBaTb M oboralatb 3HaHMA 06 0BbIKHOBEHHbIX U https://resh.edu.
ynopaao4mBaH OEeCATUYHBIXAPOo6AX.; ru/
ne CpaBHMBaTb 1 ynopsaaouMBeaTth gpobu, npeobpas3osbiBas Npu HE06X04MMOCTH
paunoHabHbI AecATUYHbIe AP06U B 06bIKHOBEHHbIE, OBbIKHOBEHHbIE B AECATUYHbIE, B
X4ucen. YaCTHOCTUB BECKOHEYHYIO AECATUYHYIO APObb.;
1.4 | CreneHbc 4 0 0 MpuBOAMTL YNCOBbIE U BYKBEHHbIE MPUMEpPDBI CTEMNEHU C HATYpPasibHbIM https://resh.edu.
HaTypasbH noKasatenem, OOBACHAA 3HAYeHWs OCHOBAHMA CTEMEeHM U MoKasaTens ru/
bIM CTeNneHWn,Haxo4WTb 3HaYeHUs cTeneHel BMaa an (a — ntoboe pauMoHanbHoe
noKasarene 4MCNo, N —HATYpPaSbHOE YMCNO).;
M. MoHMMaTb CMbICA 3anncK 6ONbLLMX YUCEN C NOMOLLBIO AECATUYHBIX Apobeit 1

cTeneHemn yucna 10, NMPUMEHATb UX B p€aibHbIX CUTYaUUNAX.;

1.5 | PeweHune 3 0 1 https://resh.edu.
OCHOBHbIX PewwaTb 3a4,34M Ha YacTu, NPOLLEHTbI, TPOMOPLMK, HA HAXOXKAeHUE Apobu ru/
sapauna (npoueHTa) OT BEANUYMHBI U BeNNYMHbI No eé Apobu (NpoueHTy), Apobu

5 (npoueHTa),KoTOpPbIN- COCTaBAsAET OA4HA BE/IMYNHA OT APYroi.;
Apobu,

NPOUEHTbI U3




peanbH MNpuBogmnTb, pa3bupaTb, OLEHMBATb pPas/IMYHbIE PELUEHUA, 3anucu
oM peleHNNTEKCTOBbIX 334a4.; PelwaTtb NPakTMKO-0pUEHTUPOBAHHbIE 33434
NpaKTu Ha Apobu, NPOUEHTbI, NPAMYIO W 06pPaTHYH MNPOMNOPLMOHANBHOCTH,
KU. nponopumu;
1.6 | MpusHak 4 MpUMEHATb NPU3HAKN AEIMMOCTU, PA3/IOKEHUA HA MHOXKUTENN https://resh.edu.
" HaTypanbHbIX4Mcen.; ru/
aennmmoc
™,
pa3noxeHus
Ha
MHOXUTENN
HaTypasbHbIX
yncen.
1.7 | PeanbHble 3 Pacno3HaBaTb M 06BACHATb, ONMPAACh Ha onpeaesieHns, NPAMO https://resh.edu.
3aBMCMMOCTW. nponopumMoHasbHble U1 06paTHO NPOMNOPLMOHA/bHbIE 3aBUCUMMOCTU MeXKayY ru/
BE/IMYMHAMMU; MPUBOAUTb NPUMEPDI ITUX 3aBUCUMOCTEN U3 peasibHOro Mupa,
n3apyrux ydebHbIx NnpegmeToB.;
1.8 | Mpama 3 Pacno3HaBaTb M 06BACHATb, ONMPAACh Ha onpeaesieHns, NPAMO https://resh.edu.
aun nponopumMoHanbHble U 06paTHO NPOMNOPLMOHA/bHbIE 3aBUCUMOCTU MEXKAY ru/
obpaTH BE/IMYMHAMMU; MPUBOANUTL NPUMEPbI STUX 3aBUCUMOCTEN U3 PeasibHOro M1pa, us
an OPYrvX y4ebHbIX NpeameToB.;
nponopumoHan
b
HOCTU
UTtoro no pasgeny 25

Pasgen 2. Anrebpanyeckue BbiparKeHus.

2.1

ByKBEHHbI
e
Bblpa*keH
na.

OsnageTb anrebpanyeckoit TePMUHONOTUEN N CUMBOIMKOW, MPUMEHATL €€ B
npouecceocBoeHus yuebHoro matepumana.;
3HAaKOMMUTBLCSA C UCTOPUEN PA3BUTUA MAaTEMATUKM;

https://resh.edu.r
u/




2.2 | MNepemeHHble. OBnagetb anrebpanyeckon TEPMMUHOIOIMEN U CUMBOIMKOW, NPUMEHSATb €€ B https://resh.edu.r
npolecceocBoeHuns yuebHoro matepmana.; u/
HaxoauTb 3HaYeHMA BYKBEHHbIX BblpaXKeHWIA NPU 3aJ4aHHbIX 3HaYeHUAX BYKB; BbIMNOJHATb
BblYMC/IEHUA NO dopMyIam.;
3HaKOMUTBLCA C UCTOPUEN PAa3BUTUSA MATEMATUKMY;

2.3 | [Oonyctum OBnageTtb anrebpanyeckoi TEPMUHONOTMEN N CUMBOJIMKON, MPUMEHATL €€ B https://resh.edu.r
ble npoLecceocBoeHuns yuebHOro matepmana.; u/
3HaYeHusA HaxoauTb 3HaYeHMA BYKBEHHbIX BblpaXKeHWUA NPU 3a4aHHbIX 3HAaYEeHUAX OYKB; BbINONAHATb
nepemeHHbIX. BblYMCIEHNA NO GOPMYaMm.;

3HaKOMUTBLCA C UCTOPUEN PA3BUTUA MATEMATUKM;

2.4 | dopmynbl. HaxoauTb 3HaYeHMA BYKBEHHbIX BblpaXKeHWUA NPU 3a4aHHbIX 3HaYEeHUAX OYKB; BbINOAHATb https://resh.edu.r
BblYMCIEHUA NO GOPMYaMm.; u/
BbINONHATE YMHOYKEHME O4HOYIEHA HAa MHOTOYEH U MHOTOY/IEHA HA MHOFOY/IeH, MPUMEHATD
dbopmMynbl KBagpaTa CyMMbl M KBaZpaTa pasHOCTU.;

2.5 | MNpeobpasosaH BbINoAHATE Npeobpa3oBaHUA LEeN0ro BblpaXKeHUsA B MHOTOY1IEH NPpUBEAEHNEM https://resh.edu.r
nebyKBEHHbIX noAo6HbIXCNaraeMblX, PacKpbITUEM CKODOK.; u/
BbIPAYKEHUI, BbINONHATL YMHOMEHME OAHOYIEHA HA MHOFOY/IEH U MHOFOY/IeHA Ha MHOTOYNEH,
pacKpbiThe NPUMeHATbPOPMY/bl KBagpaTa CYMMbI M KBaZpaTa PasHOCTU.;

CKOBOK 1 OcyLwecTBAATb Pa3/oKeHNE MHOTOUYIEHOB HAa MHOXUTENN NYTEM BbIHECEHWA 33 CKOOKM
npvseaeH 06LLero MHOXUTENA, NPUMEHEHUA GOPMY /bl PA3HOCTU KBAAPATOB, GOPMY/T COKPALLEHHOTO
ne YMHOXeHUsA.; MpuMeHATb Npeobpa3oBaHMe MHOFOYNIEHOB A/1A PeLLEHNA Pa3IMYHbIX 33434
NoA06HbIX N3MATEMATUKM, CMENKHbBIX NPEAMETOB, M3 PeasibHON NPAKTUKM.;

cNlaraembix. 3HaKOMUTBLCA C UCTOPUEN PA3BUTUSA MATEMATUKMY;

2.6 | CsoiicTea HaxoauTb 3HaueHMA BYKBEHHbIX BblpaXKeHWiA NPU 3a4aHHbIX 3HaYEeHUAX BYKB; BbINOJHATb https://resh.edu.r
cTeneHuc BblYMC/IEHUA NO GoOpMYyam.; u/

HaTypaibHbIM
nokasaTtenem.

BbInonHATL Npeobpa3oBaHmMsA LLESOro BbipaXKeHWa B MHOMO4Y/1IeH NpuBeaeHNEM
noAo6HbIXCNAaraemblX, PaCKpbITUEM CKOBOK.;

BbINOMHATL YMHOXEHME 04HOUY/IEHA HAa MHOFOYNEH N MHOTOY/IEHA HA MHOTOYNEH,
NPMMEHATbGOPMYbl KBaApaTa CyMMbl U KBagpaTa pasHOCTU.;

OcyLLecTBAATb PA3/N0XKEHNE MHOTOUNEHOB Ha MHOMKUTENM MYTEM BbIHECEHUA 33 CKOOKM
06LWero MHoXXMUTeNA, NpUMeHeHUa GopMy /bl Pa3HOCTU KBAAPATOB, POPMYJI COKPALLEHHOTO
YMHOKeHus.; MpumeHATb NpeobpasoBaHMe MHOTOY/IEHOB A1 PeLUeHUA Pa3IMYHbIX 33434
M3MATEMATUKK, CMEKHbIX MTPEAMETOB, U3 PeasibHOM MPAKTUKM.;

3HAaKOMMUTBLCSA C UCTOPUEN PA3BUTUA MAaTEMATUKM;




2.7 | MHorouneHsl. BbINoNHATL Npeobpa3oBaHUA LENoro BbipaXKeHUsa B MHOTOY/1IeH NpuBeaeHneEM https://resh.edu.r
nogo6bHbIXCNaraemblX, PacKpbITUEM CKOBOK.; u/
BbINONHATL YMHOMEHME 04HOYNEHA HA MHOTOY/IEH M MHOTOY/1EHA HA MHOTOUJ/IEH,
npuMeHaTbGOPMYy bl KBaapaTa CYMMbl U KBagpaTa pasHOCTW.;
OcyLWecTBAATb Pa3/IoKEHNE MHOIOUYNEHOB Ha MHOXUTENN NYTEM BbIHECEHWS 33 CKOOKM
obLero mHoutens, npumeHeHns GopmMyibl Pa3HOCTU KBaApaToB, GopMy/1 COKPaLLEHHOIO
YMHOKeHuA.; MpuMeHATb NpeobpasoBaHMe MHOTOYIEHOB 411 PELLEHMA Pa3/IMYHbIX 3a4au
NM3MaTEMATUKN, CMENKHbIX MPeAMETOB, U3 peanbHOM NPaKTUKK.;

2.8. | CnoxeHue, BbINnoHATL Npeobpa3oBaHMs LEnoro BblpaxKeHus B MHOTOY1eH NpuBeaeHMeEM https://resh.edu.r
BblUMTaHUE, noAobHbIXCNaraemMbixX, PaCKpPbITUEM CKODOK.; u/
YMHOMeHue BbINOMIHATL YMHOEHME 04HOY/IEHA HAa MHOFOY/IEH M MHOTOY/1€HA HA MHOTOUYJ/IEH,

MHOTroY/eH npUMeHsaTbGOPMY bl KBagpaTa CyMMbl M KBagpaTa pasHOCTU.;

0B. OcyLLecTBAATb Pa3/ioKEHME MHOTOUYNEHOB Ha MHOXXNUTEIN NYTEM BbIHECEHWSA 3@ CKOOKM
06LWero MHOXUTENS, NPUMEHEHUs GOpPMY bl Pa3HOCTU KBaapaToB, GOPMY/ COKpaLLEHHOro
YMHOeHusA.; MpumeHATb Npeobpa3oBaHMe MHOMOUY/IEHOB 415 PeLeHNs Pa3anYHbIX 3a4au
us
MaTEMaTUKKN, CMEKHbIX MPeAMETOB, U3 peanbHOM NPaKTUKMK.;

2.9. | dopmynbl BbIinonHATL Npeobpa3oBaHMA LENoro BbipaxKeHMA B MHOFOY/1eH NpUBeAeHNEM https://resh.edu.r
COKpaLLEHHO noAobHbIXCNaraemMbiX, PaCKpPbITUEM CKODOOK.; u/
ro BbINOAIHATL YMHOEHME 04HOYIEHA HAa MHOTOUY/IEH U MHOTOY/IEHA Ha MHOTOUJ/IEH,

YMHOeHUA. anMEHHde}OpMVﬂbI KBaApaTa CyMMbl U KBaApaTa Pa3sHOCTU.;
OcyLLecTBAATb Pa3/ioXKeEHME MHOTOUYNEHOB Ha MHOXXNUTEIN NYTEM BbIHECEHWS 33 CKOOKM
0bLero MHOXUTENS, NPUMeHeHUA GOPMYJbl Pa3HOCTM KBaApaToB, GpOPMY/ COKPaALLEHHOrO
YMHOXeHuA.; MpuMeHATb Npeobpa3oBaHMe MHOMOYIEHOB A/1A PeLUeHNs Pa3IMYHbIX 33434
M3MaTEMATMKKN, CMENKHbIX MPEAMETOB, U3 peanbHOMN NPaKTUKK.;

2.1 PasnoxeHune BbinoHATbL Npeobpa3oBaHMs LENoro BblpaxKeHns B MHOMOY1eH NpuBeaeHMeEM https://resh.edu.r

0. MHOT0o4Y/1IeHOB noAobHbIXCNaraemMbix, PaCKpbITUEM CKOBOK.; u/
HaMHOXUTENU BbINOAIHATL YMHOKEHME 04HOYIEHA HA MHOTOY/IEH U MHOTOY/1IEHA Ha MHOTOU/IEH,

NpUMeHATbGOPMY/Ibl KBagpaTa CYMMbl U KBaZpaTa pasHOCTY.;

OcCyLLecTBNATb PA3/10XKEHNE MHOTOYNEHOB Ha MHOXKUTENIM MYTEM BbIHECEHUA 33 CKOOKM
06LLEero MHOXKUTENA, NPUMeHeHUA GOPMY/Ibl Pa3HOCTM KBAAPaTOB, GOPMYN COKPALLEHHOTO
YMHOKeHUA.; MpUMeHATb NpeobpasoBaHNe MHOTOUY/IEHOB 415 PEeLUeHMUs Pa3/IMYHbIX 33434
N3MATEMaTUKM, CMEXKHbIX MTPEAMETOB, U3 PeasibHOM NMPAKTUKMN.;

Wtoro no pasaeny




Pasgen 3.YpaBHeHUA U HepaBeHcTBa.

3.1.

YpaBHeH

ne,

npasuna
npeobpasoBaH
NAypaBHEHUS,
pPaBHOCUIbHOC
Tb
YPaBHEHWNA.

4

1

PelwaTtb IMHENHOEe ypaBHEHWE C O4HOMN NEPEMEHHON, MPUMEHSAN NpaBuia Nepexoaa
OTMUCXOAHOrO YPaBHEHMA K paBHOCUIbHOMY emy Bosiee npocToro Bnaa.;

https://resh.edu.r
u/

3.2.

JlnHelHoe
YPaBHEHM
€ COZHOM
nepemeHH
on,
pelleHmne
NINHEeMHbIX
YyPaBHEHWIA.

PewwaTb MHENHOE ypaBHEHWE C O4HOW NEPEMEHHOM, NPUMEHAA NPaBKUa Nepexosa
OTUCXOAHOrO YPaBHEHUA K paBHOCUIbHOMY emy 6onee npocToro Buaa.; NposepaTb,
ABNACTCA /I KOHKPETHOE YMC/I0 KOPHEM YPaBHEHMS.;

https://resh.edu.r
u/

3.3.

PeweHue
3afau C
NOMOLLbIO
YPaBHEHMWIA.

MpoBepATb, ABAAETCA M KOHKPETHOE YNC/I0 KOPHEM YPaBHEHWS.;
CocTaBnaTb U peLwwaTtb ypaBHEHWE UM CUCTEMY YPABHEHUI MO YCA0BUIO 3a43a4K,
MHTEpPNpPeTUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 334a4M NOYUYEHHbI pe3ybTar,;

https://resh.edu.r
u/

3.4.

JInHelHoe
ypaBHEHM

e casyms
nepemeHHbIMU U
ero rpaduk.

MoabupaTb NpUMepbl Nap Yncen, ABNAIOWMXCA PELLEHUEM TUHENHOTO YPaBHEHUA C
ABYMAMNEPEMEHHbIMMN.;

https://resh.edu.r
u/

3.5.

Cucrtema

OBYX
JINHEMHbIX
ypaBHEHWI

C ABYMSA
nepemeHHbIMU.

CTpouTb B KOOPANHATHOM MAOCKOCTU rPadUK IMHENHOTO YPAaBHEHUA C ABYMSA
nepemeHHbIMW;NOb3YACh rPadUKOM, MPUBOAUTL NPUMEPLI PELIEHNA YPaBHEHUA.;
HaxoauTb peleHne cucTembl ABYX IMHENHbIX YPABHEHWUI C ABYMSA NepeMeHHbIMU. ;

https://resh.edu.r
u/




3.6. | PeweHne 2|0 CTpouTb B KOOPAMHATHOM NAOCKOCTU rPadUK TMHENHOTO YPaBHEHUA C ABYMSA https://resh.edu.r
cucTem nepemMeHHbIMU;N0b3yACb FPadUKOM, NPUBOAUTL MPUMEPDI PELUEHWUS YPaBHEHUS.; u/
ypaBHEHM HaxoanTb pelieHme cuctembl A8YX IMHENHbIX YPaBHEHWI C ABYMSA
cnocobom nepemeHHbIMK.;COCTaBAATb U PELLATb YPaBHEHWE AN CUCTEMY YPABHEHUM NO
noACTaHOBK YCNOBMIO 33434M,
nu WMHTEPMNPETUPOBaTb B COOTBETCTBUMN C KOHTEKCTOM 33434M NOMYYEHHbIN pPe3ynbTaT;
cnocobom
CNOXeEHNA

UToro no pasgeny: 2 2

0

Pasgen 4. KoopauHatbl U rpadm

KU. PYHKLUMK.

4.1. | KoopgmHara 2 1 0 N306parkaTb Ha KOOPAMHATHOM NPAMOM TOYKKN, COOTBETCTBYIOLLME 334aHHbIM https://resh.edu.r
TOYKMHA KOOpPAMHATaM,y4Yn OTPE3KN, MHTEPBA/IbI; 3aNUCbIBATb UX Ha anrebpanyeckom sAsbike.; u/
npAMON.

4.2. | Yucnosble 3 0 1 N306parkaTb Ha KOOPANHATHOM NPSAMON TOUYKM, COOTBETCTBYIOLLME 3a4aHHbIM https://resh.edu.r
NPOMENKYTKM. KOOpPAMHATaM,y4n OTPE3KN, MHTEPBA/IbI; 3aNUCbIBATb UX Ha anrebpanyeckom s3bike.; u/

OTmeuaTb B KOOPAMHATHOM NAOCKOCTM TOYKM NO 3a4aHHbIM KOOPAMHATAM; CTPOUTD
rpadUKUHECNIOXKHbIX 3aBUCUMOCTEN, 3agaHHbIX GOPMYyNaMKM, B TOM YMUCAE C MOMOLLbIO
undpoBbIX nabopaTopuit.;

MpUMeHATb, M3y4YaTb NPEMMYLLECTBA, MHTEPNPETUPOBATL rpaduUecKmii cnocob
npeAcTaBAEHMA U aHAIM3a Pa3HOOHOPaA3HON KU3HEHHOW MHDOPMaUUW.;

4.3. | PaccrosHue 2 0 0 N306parKkaTb Ha KOOPAMHATHOM NPAMOI TOYKKM, COOTBETCTBYIOLLME 334aHHbIM https://resh.edu.r
MeXayaAByms KOOpPAMHATaM,y4n OTPE3KN, MHTEPBA/IbI; 3aNUCbIBATb UX Ha anrebpanyeckom ssbike.; u/
TOYKaMMU OTmeuaTb B KOOPANHATHOM NJIOCKOCTM TOYKM MO 3a4aHHbIM KOOPAMHATaM; CTPOUTb
KOOPANHATHOM rpadUKUHECNOXHbIX 3aBUCUMOCTEN, 334aHHbIX GOPMyNamMKM, B TOM YMCE C MOMOLLbIO
NpAMOIA. undposbIx nabopaTopuit.;

MpUMeHsTb, 3y4aTb NPEUMYLLECTBA, MHTEPNPETMPOBATL rpaduyeckunit cnocobd
npeacTaBAeHUsA U aHaM3a Pa3HOOOPa3HOM KU3HEHHOW MHPOpPMaLMK.;

4.4. | TpamoyronbHan 2 0 0 MpUMeHATb, U3y4aTb NPENMYLLECTBA, MHTEPNPETUPOBATL rPadUUecKuii https://resh.edu.r
cmucTema cnocobnpeacTaBaeHnA U aHaNM3a PasHOOHPa3HOMN KU3HEHHOM u/
KOOpAMHaTHa nHbopmaumu.;

NTI0OCKOCTH.




4.5. | Mpume Pacno3HaBaTtb IMHeNHY0 yHKLMIO ¥ = kx + b, onnceiBaTh €€ CBOMCTBA B 3aBUCMMOCTHU https://resh.edu.r
pbl OT3HayeHul KoapodumumeHToB k  b.; u/
rpadpuk
0B,
3afaHH
bIX
dopmynamm.

4.6. | YteHue PacnosHaBaTb iMHelHyo GpyHKUMIO Yy = kx + b, onucbiBaTb €€ cBOMCTBa B 3aBUCMMOCTHU https://resh.edu.r
rpadpukos OT3Ha4YeHn KoadoduumneHtos k u b.; u/
peanbHbIxX
3aBUCUMOCTEN.

4.7. | Mownsatne OcBaunBaTtb NOHATUE PYHKUMK, OBNaAeBaTb GYHKLUMOHAbHON TEPMUHOJIOTUEN. https://resh.edu.r
GyHKUMM. Pacno3sHaBaTb IMHeNHYO GyHKUMIO y = kx + b, onucbiBaTb €€ cBOIMCTBa B 3aBUCUMOCTHU u/

OT3Ha4YeHu KoapoduumneHTos k u b.;

4.8. | Tpaduk pyHKUMN. OcBaunBaTtb NOHATUE PYHKUMMN, OBNafeBaTb PYHKLMOHANbHON TEPMUHOJIOTUEN.; https://resh.edu.r
Pacno3HaBaTtb IMHeNHY0 yHKUMIO Yy = kx + b, onncbiBaTh €€ CcBOMCTBA B 3aBUCMMOCTH u/
OT3Ha4YeHun KoadoduumneHTos k u b.;
Mcnonb3oBaTtb LMbpoBble pecypcbl As NOCTPOEHUArpadUKoB GYHKLMI U U3ydeHUs
NXCBOWCTB.;
MpuBOAMTL NPUMEpPBI IMHEMHBIX 3aBUCMMOCTEN B peasibHbIX NPOLEeccax U ABAEHUSX;

4.9. | CsolicTBa OcBanBaTb NOHATME PYHKLMN, OBNaAeBaTb GYHKLMOHANLHON TEPMUHONOTMEN.; https://resh.edu.r

dyHKUMN. Pacno3HaBaTb IMHENHY0 GyHKLUMIO ¥ = kx + b, onucbiBaTb €€ CBOICTBA B 3aBUCMMOCTH u/
OT3HauYeHuni KoadduumneHTos k u b.;
Ncnonb3oBaTb LUndpoBbIe pecypcbl A1a NOCTPOEHUATPAPUKOB PYHKLMUIN N U3yYeHUs
MXCBOMCTB.;
MpuBOAMTL NPUMEPBI IMHEHbIX 3aBUCUMOCTEN B peasibHbIX NPOLEeccax U ABAEHUSX;

4.1 | NnHenH Ncnonb3oBaTb UMdpOoBbIe pecypcbl A1A NOCTPOEHUATrPadUKOB GYHKLNIN U U3yYeHUA https://resh.edu.r

0. an MXCBOMCTB.; u/
byHKUM MpuBOAUTL MPUMEPBI IMHEWMHBIX 3aBUCMMOCTEN B peasibHbIX NPOLLECCaX U ABEHUSX;

A

4.1 | MocTtpoeHue Mcnonb3oBaTtb LMdpoBble pecypcbl A5 NOCTPOEHUS rpaduKoB GYHKLUIA U U3ydeHnn https://resh.edu.r

1. rpadpurka NXCBOMCTB.; u/
JIMHENHON

byHKUMN.




4.1 paduK dyHKuMmM y | 2 0
2. = |x]

CTpouTb rpaduKmn AMHeHoM GyHKUMKM, GYHKLUMKM y = |X|

https://resh.edu.r
u/

UTtoro no pasgeny: 2 2

Paspgen 5.MoBTopeHue 1 0606LeHMe.

5. MNosTopeH 1 0
1. | we.
YpaBHeHuH
1.
Cuctemsl
ypaBHeHM

v

n.

5. MNosTopeHue. 1 0
2. | NuHeitHasn
bYHKLMAK ee

rpaduk.

5. MNosTopeHue. 1 0
3. | PasfnoxeHue
MHOrousieHa

Ha

MHOKUTENN.
Anrebpaunyeckume
apobu.

BbibMpaTb, NPUMEHATb OLEHMBATb CNOCcobbl CpaBHEHUA Yncen,
BblUMC/IEHMIA,MPeobpa3soBaHN BblparKeHUN, pelleHns ypaBHEeHUN.;

OcCyLWwecTBNATb CAMOKOHTPO/Ib BbINOJ/HAEMbIX AEACTBMI U CAMONPOBEPKY
pesynbTaTaBblYUCAEHUI, NPeobpa3oBaHMIA, MOCTPOEHUN.;

PelwaTb 3a4a4M U3 peasibHOM KU3HKU, NPUMEHATb MaTEMATUYECKUE 3HAHUA ANs
pelweHunA3agad M3 Apyrux NpeameTos.;

PeluaTb TEKCTOBbIE 33434, CPAaBHMBATb, BbIBUPATL CNocobbl pelleHns 3a4a4m;

https://resh.edu.ru/

5. MNosTopeHue. 1 0
4. PelweHue 3aaau.




5. MpomexyTouH 1
5. | asatrecraums.
UTorosas
KOHTPO/IbH
anapaborta.
5. MNosTopeHue. 1
6. PeweHwue 3apau.
UToro no pasgeny: 6
OBLLEE 102
KOJTMYECTBO
YACOB
Nno NPOrPAMME




NOYPOYHOE NNAHUPOBAHUE 7 knacc

Kon
Ne uue
o Tema ypoka Jdara JJIEKTPOHHBbIE
/ cTB u3y4yeHU | LUPpoBbIe
o 0 g oOpa3oBaTeJsbHbIE
Hac pecypchbl
OB
KoHTpo/ibHBIE
BC paGoTHI [TpakTHy
er eckue
0 paboThl
h ://znaika.r 1
[loHsITHE pAalMOHAJIBHOIO YK CJIa 1 ttps:// 3g aru/cata
/5-
[loHsITHE pAallMOHAJIBHOIO YK CJIa 1 klass/matematika
https://resh.edu.ru/
klass/matematika
ApudmMeTHyecKre JIeVCTBUSA C 1
palMoHaJbHBIMHM YUCJIaMHU https://resh.edu.ru
ApudmeTudeckre JelCTBUSA C https://znaika.ru/catal
panoHaJbHbIMHU YUCIaMHU 1 og
/5-
ApudmeTuueckue ercTBUS C .
palMoHa/JbHbIMH YHCJIaMHU 1 https://uchi.ru/
ApudmMeTHyecKHe JIeVCTBUS C 1 klass/matematika
panoHaJbHbIMHU YUCIaMHU https://resh.edu.ru/
CpaBHeHWe, ynopagounsaHne pauyoHanbHbIX 1
ymncen. https://uchi.ru/
CpaBHeHwWe, ynopaaounsaHume paLmoHaabHbIX
ACET. 1 https://znaika.ru/catal
og
/5-
CTeneHb ¢ HaTypasibHbIM NOKa3aTenem.
vp 1 https://uchi.ru/



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

CTeneHb C HaTypasibHbIM MOKa3aTeneM.

10. https://uchi.ru/
CTeneHb ¢ HaTypasibHbIM MOKa3aTeNeM. ]
11. https://uchi.ru/

12 CTeneHb € HAaTypa/ibHbIM MOKa3aTeNeM. https://znaika.ru/catal

0g
/5-

13 PenieHne oCHOBHBIX 3aJa4 Ha klass/matematika
JAPO6GH,IPOLIEHTHI U3 peaibHOMU https://resh.edu.ru/
MPAKTHUKH.

14 PemieHve oCHOBHBIX 33aJja4 Ha .
JApO6U,IPOLEHThI U3 peasbHOHU https://uchi.ru/
MPAKTHKH.

PemreHve oCHOBHBIX 3a/1a4 Ha klass/matematika

15 JAPOO6U,IPOLEHThI U3 peaslbHOHU https://resh.edu.ru/
MPAKTUKHU.

[Ipyu3HaKu 4eJIMMOCTH, pa3JloKeHUs klass/matematika

16 HAMHOKMTEJIM HaTypaJbHbIX YUcesl https://resh.edu.ru/
[IpusHaku AeJIMMOCTH, Pa3JIOXKEHUS .

17 P A P https://uchi.ru/
HAMHOXXHTEJN HAaTYyPaJIbHbIX YUCEJT
[lpu3HakKu AeJUMOCTHY, klass/matematika

18 pasyiockeHUssHa MHOXXUTEeU https://resh.edu.ru/
HATypaJIbHBIX YUCEJI

19 MpusHaku Ae1MMOCTH, https://uchi.ru/
pasJiolKeHUsIHA MHOXKU TN
HaTypaJIbHBIX YHUCEJI

20 PeasibHble 3aBUCHMOCTH. https://uchi.ru/
PeasibHbBIE 3aBUCUMOCTH klass/matematika

21 ' https://resh.edu.ru/
PeasibHbBIE 3aBUCHUMOCTH

22 https://uchi.ru/

23 Mpsmas 1 https://uchi.ru/

ob6paTHas

MNPpONOPIHHMOHAJIBHOCTH



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

[Ipsimast u o6paTHas

klass/matematika

24 NPONOPLMOHAIBLHOCT https://resh.edu.ru/
U
KoHTpoJsibHasA pa6ota N2l no Teme:
25 «Yucsaa n
BBIYMICJIEHUA.
PanuoHnanabHbIE
qHCJIa.»
BykBeHHbIe BbIpaKeHUsI klass/matematika
26 y P https://resh.edu.ru/
27 BykBeHHbI€ BbIpaKeHHSI https://uchi.ru/
[epeMeHHLIe klass/matematika
28 p : https://resh.edu.ru/
29 JlonycTuMble 3Ha4Y€HUSI NlepeMeHHbIX https://uchi.ru
30 dopmMyJibl https://znaika.ru/catalog/
5-
31 ®opmyibl https://uchi.ru
[Ipeo6pa3zoBaHre GYKBEHHBIX
32 BbIpa)KeHHH, pacKpbITHE CKOOOK https://uchi.ru
WUIIpUBEJIeHUE MOA06HBIX
cJlaraeMbIx
[Ipeo6bpa3zoBaHue OYKBEHHBIX .
BII))I axcpeHI/H?I ack }II)ITI/Ie CKOOOK klass/matematika
33 P » Packp https://resh.edu.ru/
UIIpUBEJIeHUE MOA06HBIX
cJlaraeMbIxX
KonTpoJsibHass pa6ora N°2 moTeMme:
34 «[Ipeo6pasoBaHue
OGyKBEeHHbIXBbIPpa>KeHUI»
CBoOMCTBA CTENEeHHU C klass/matematika
35 HaTypaJIbHbIMIIOKa3aTeJJleM
36 CBOHCTBA CTeNeHH C https://znaika.ru/catalog/
HaTypaJibHbIMIIOKa3aTeJleM
37 CBOWICTBaA CTeMNeHHU C httos://uchi.ru

HaTypaJJIbHbIMIIOKA3aTeJIeM



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

38 MHoOro4J/eHsnl. https://uchi.ru
39 MHorou4J/eHsbl. https://uchi.ru
CJyiokeHHe, BhIYUTAHUE, .
40 https://znaika.ru/catalog/
YMHOXXE€HHUEMHOTOYJIEHOB
CJ10’keHHe, BbIYUTAHUe, .
41 https://uchi.ru
YMHOKEHHEMHOTO4YJIEHOB
C/10>kKeHHUe, BbIYUTAaHUe, klass/matematika
42 YMHO>XeHUEeMHOTO4YJIEHOB https://resh.edu.ru/
43 DopMyJIbl COKpPALLEHHOTO https://uchi.ru
YMHOKEHUS
44 ®opMyJibl COKpaLEHHOTO https://znaika.ru/catalog/
YMHOMXEHUA 5-
®opmMyJibl COKpaALLEHHOTO klass/matematika
45 yMI—II)OH}ZEHI/IH pa https://resh.edu.ru
/
46 PopMyibl COKpALLEHHOTO https://uchi.ru
YMHOKEHUSs
dopMyJIbl COKpPAILEHHOTO klass/matematika
47 yMI-l?ox}ZeHI/m pait https://resh.edu.ru/
PasJsio’keHre MHOTO4JIEHOB .
48 https://uchi.ru
HaMHOXHUTEJIU
PassiokeHre MHOTOYJIEHOB .
49 https://uchi.ru
HaMHOXHUTEJIU
PassioxeHre MHOTO4YJIEHOB klass/matematika
50 HaMHOMUTEJU https://resh.edu.ru/
Passio’keHre MHOTO4JIEHOB .
51 https://uchi.ru
HaMHOXUTEJU
KoHTposbHasa pa6ora Ne3 mo
52 TeMe:
«Are6panyecKue BbIparkeHU s »
YpaBHeHHe, MpaBUJa
53 npeo6pa3oBaHUsA https://uchi.ru
ypaBHEHHUS,

PaBHOCHUJIBHOCTb



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

ypaBHEHUU

54

YpaBHeHHe, IpaBUJa
npeo6pas3oBaHUs
ypaBHEHHUS,
pPaBHOCUJIBHOCTh
ypaBHEHUH

klass/matematika
https://resh.edu.ru/

55

YpaBHeHHe, npaBuUia
npeo6pa3oBaHUA
ypaBHEHUH,
PaBHOCUJIBHOCTb
ypaBHEHUH

https://uchi.ru

56

YpaBHeHHe, IpaBUIa
npeo6pa3oBaHUsAypaBHEHMUS,
PaBHOCUJIBHOCTb

YpaBHEHUH

klass/matematika

57

JInHellHOe ypaBHEHUE C OAHOU
repeMeHHOM, pelieHue
JIMHENHBIX

YpaBHEHUH

https://uchi.ru

58

JIluHeliHOe ypaBHeHHE C OAHOH
nepeMeHHOH, pelleHHe
JINHEUHBIX

ypaBHEHUU.

https://uchi.ru

59

JIluHeliHOe ypaBHeHHE C OAHOH
IIepeMeHHOH, pelleHue
JIMHEUHBIX

ypaBHEHUU.

klass/matematika
https://resh.edu.ru/

60

JInHellHOe ypaBHEHHE C OJHOU
nepeMeHHOMH, pelleHHe
JIMHEUHBbIXYpaBHEHU U

https://uchi.ru

61

Peimenue 3agau c
MOMOIbIOYPaBHEHUU

klass/matematika
https://resh.edu.ru/

62

KoHTposibHasa pa6ora N24 mo
TeMe:

«/IuHeliHOEe ypaBHEHUE C OJHOU
nepeMeHHOM, pelHieHUue
JINHEUHBIX

ypaBHeHUl. PemneHue

3a/a4 CIOMOULbIO

ypPaBHEHUI»



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

JluHellHOe ypaBHEHHUE C

https://znaika.ru/ca

63 AByMsIepeMeHHBIMU U €ro talog/5-
rpaduk
JIuHelHOEe ypaBHEHUE C .
64 MHEMHOE ypaBHEHH https://uchi.ru
AByMsIIepeMEeHHBIMU U €ro
rpaduk
JluHeliHOe ypaBHeEHHE C klass/matematika
65 JABYyMSIIepeEMEHHBIMU U €ro https://resh.edu.ru/
rpaduk
66 CucreMa JIByX IMHEHHBIX YPaBHEHUH httos://uchi.ru
C/IByMsI IepeMeHHbIMU
7 CucreMa JIBYX JIMHEHHBIX YpPaBHEHUHU https://znaika.ru/catalog/
CAByMsI IepeMeHHbIMU 5
CucreMa [IByX JTUHEHNHBIX ypaBHEHUH klass/matematika
68 CBYyMf IepeMeHHbIMHU https://resh.edu.ru/
CucTeMa JIBYX JIMHEHMHBIX YpaBHEHUH .
69 ABY yp https://uchi.ru
CIByMsI IepeMeHHbIMU
20 CucreMa JIBYX JIMHEHHBIX YPaBHEHUHU httos://uchi.ru
CAByMSsI IepeMeHHbIMU
PelnieHue cucteM ypaBHEHUH
71 CIIOCOOOM NOJCTAaHOBKH U https://uchi.ru
cnoco6oM
CJ0XKEeHUA
KoHTposbHasa pa6ora Ne5 mo
TeMe:
72 «PellleHHEe CHUCTEM
YPAaBHEHHUMCIOCOOG0OM
HOJACTAHOBKH H CIIOCOGOM
CJIOKEHU S »
73 KoopsiviHaTa TOYKHU Ha NPSIMOU https://uchi.ru
74 KoopayHaTa TOYKH Ha NPSIMOU https://uchi.ru/
75 YucaoBble MPOMEXKYTKHU https://uchi.ru
klass/matematika
76 YucsioBble MPOMEKYTKH

https://resh.edu.ru/



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

YurcaoBble MPOMEKYTKH

https://uchi.ru

77
- PaccTrosiHue Mexnay ABYMS1 ) httos://uchi.ru
TOYKAaMUKOOPJAUHATHON MPSIMOU
PaccTosiHue MeXxay AByMsi klass/matematika
79 TOYKAMHUKOOPAUHATHOU MPSIMOU. https://resh.edu.ru/
80 [psiMoyrosbHast cucrema https://znaika.ru/catalog/
KOOp/AWHATHA MJIOCKOCTH. 5
KonTpoJsibHasa pa6ora N26 mno
81 TEeMe:
«IIpamoyroJsibHada
cucreMa KOOpAHHAT Ha
IJIOCKOCTH».
82 [prmeppi rpaguicos, https://uchi.ru/
3aZlaHHbIXPOpPMYJIaMH.
[Ipumepsl rpadHKOB, klass/matematika
83 3aJlaHHBIXpOPMYyJIaMU. https://resh.edu.ru/
84 [Tpumepel rpaguios, https://uchi.ru
3aZlaHHbIXPOPMYJIaMH.
YrteHue rpaduKoOB klass/matematika
85 peasbHbIX3aBUCHUMOCTEH https://resh.edu.ru/
86 Hrenue rpaguxos . https://uchi.ru
peasbHbIX3aBUCUMOCTEN
YteHue rpadUKOB klass/matematika
87 peasibHbIX3aBUCUMOCTeM https://resh.edu.ru/
88 [MoHsiTUEe PyHKLMH. :ttps://znaika.ru/catalog/
89 .'paduk pyHkuu https://uchi.ru
CBoiicTBa byHKIMil klass/matematika
90 yHILHH. https://resh.edu.ru
/
91 JIuHeliHasa QyHKIHS. https://uchi.ru
JIuHeliHasa QyHKIHS. https://uchi.ru

92



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

[TocTpoenue rpadpuka

93 JUHEHHOUQYHKITUH. 1 https://uchiru
[MocTpoenue rpadpuka ) .
94 MHeHHOR bYHKIHH. 1 ::ctps.//zna|ka.ru/catalog/
95 'paduk pyHkuuu y = [x| 1 https://uchi.ru
KoHTpoJsibHast pa6ota Ne7 mo Tteme
96 «KoopauHnatsl u 1
rpapuku. PyHKIUHN»
[ToBTOpeHue. YpaBHeHUA. CUCTEMBI 1 httos://uchi.ru
97 i : .
ypaBHEHUH.
98 gs::;;g::e' Jluneiinas ynKums 1 https://znaika.ru/catalog/
5-
[ToBTOpeHue. Pa3sioxxeHue MHOTO4YJIEeHA 1 klass/matematika
99 Ha MHOXHUTEJIU. https://resh.edu.ru/
[ToBTOpeHue. PellieHue 3aaa4 1 klass/matematika
100 | cnomompio cucTem https://resh.edu.ru
ypaBHEHUH /
IIpoMexyTO4YHas1 aTTeCcTaILUsl. 1
101 | HUToromas xKoHTpo/JBLHaA paGoTa
https://znaika.ru/ca
102 | Peseps 1 ta log/5-
OBIIEE KOJIMYECTBO 102

YACOBIIO
ITPOI'PAMME



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

8knacc (He meHee 102 y)

HasBaHue paspgena

(Tembli)
Kypca (umcno yacos)

OcHOBHOe coaeprKaHue

OcHOBHbIE BUAbl AeATe/IbHOCTU 06yqa|ou.mxcn

Yucna wn BbluUCNEHMUA.

KBapgpaTHble KOpHU
(154)

KBagpaTHbIi KOpeHb M3 uncna. NMoHaTne o6
MppaunoHanbHOM Ynce. ecatuyHble npubanke- HUA
NppPaLNOHaNbHbIX Yncen. JencreutenoHole yncaa. Cpas-
HeHWe AeNCTBUTENbHbIX Yncen. ApudmeTnyeckunii
KBa4paTHbIM KOPeHb.

YpaBHeHue Buaa x> = a. CBOWCTBa apudMeTUYECKNX KBa-
APATHbIX KOpHeW. MpeobpasoBa- HME YNCAOBbIX
BbIParKeHUM, CO- AeprKaLlMX KBaApaTHbIe KOPHU

dopmynaupoBatb onpegeneHue KBaApPATHOIO
apndPMeTMYEeCcKoro KBaApaTHOro KOpHs.
MpumeHATb oONepauuio M3BMEYEHUA KBAAPATHOrO KOPHA W3  4ucha,
MCNoNb3yA NPy HEOOXOANMOCTM KaZlbKyAATOP.

OueHuBaTb KBaApaTHble KOPHWU LEAbIMW YMCAaMU U Ae- CATUYHLIMU
Opobsamu.

CpaBHMBATb U YNOPAL0UYMBATD PaLMOHa/IbHbIE M MPPALMOHA/bHbIE YMCAA,
3aMuMcaHHble C MOMOLLbIO KBaZPaT- HbIX KOPHEN.

UccnepoBaTb ypaBHeHME x> = 0, HAXOAUTb TOUYHbIE U NPUBIUIKEHHbIE
KopHu npu a >0.

UccnepoBatbh CBOMCTBA KBaZpaTHbIX KOPHENM, NpPOBOAA YMC/IOBble
3KCMEePUMEHTbI CUCMO/Ib30BAaHMEM KasibKy1A- TOpa (KomnbioTepa).

[ oKa3bIBaTb CBOMCTBA apUPMETUYECKMX KBALPATHbIX KOPHEN; MPUMEHATb
nx Ana npeobpasoBaHUs Bblparke- HUMA.

KOpHA U3 4wucna,

BbINoNHATb NPeobpasoBaHUA BblPaXKEHWIN, COAeprKa- LWNX KBaApaTHble
KOPHU. BbiparkaTb MNepemeHHble U3 TeOMETPUYECKUX U  PU3MYECKUX
dopmyn.

BbluMCAATb 3HAYEHUA BbIPAXKEHWUIM, COAEpPIKALLMX KBa- APATHble KOPHMU,
MCMOob3yA NPU HEOBXOAMMOCTU Kaslb- KyNAaTop.

Mcnonb3oBaTh B X04e peLeHUs 3a4a4y 3/emeHTapHble NpeacTaB/eHus,

CBA3aHHblIE C I'IpVI6J'IM)KéHHbIMM 3Ha4vye- HUAMU BEZIMYUH.
3HaKOMUTbLCA C MCTOpMEﬁ Pa3BUTUA MaTEMATUKN

Yucna u sblumc-
neHusn. CreneHb

C Uenbim nokKasa-
Tenem

(7 4)

CTeneHb C LebiM NoKasaTenem.
CTaHAapTHas 3anmcb Yncna.
Pasmepbl 06bEKTOB OKpY*Kato-
Lero mmpa (oT anemeHTapHbIX
4aCcTUL, A0 KOCMUYECKUX OObEK-
TOB), A/INTE/IbHOCTb NPOLLECCOB B
OKPY*KatoLwem Mmupe.

CBOWCTBA CTENEHM C LLeNblM MOo-
KasaTesnem

¢0pMVnMPOBaTb onpeaeneHue CteneHu C Lenbim noka-
3aTenem.

MpepacTtaBnATb 3anuchb 60NbLWMX N MaNbIX YMCEN B CTaH-
A3aPTHOM BUIE. CpaBHMBaTb 4Yyncna v BeNnYnHbI, 3anun-
CaHHble C ucnosb3oBaHmMem ctenenun 10.

MUcnonb3oBaTtb 3anNUCb YMces B CTAaHO4APTHOM BUAe ANA
BblpaXKeHMAPa3mMepoBOobObEKTOB, A/INTENbHOCTU MPoLEec-

COB B OKPY*KatoLwem mMmupe.

dopmynupoBaTtb, 3anUCbiBaTb B CUMBOIMYECKOI pop-
Me 1 UNNIIOCTPUPOBATb NPUMEPAMM CBOICTBA CTENEHM
C LLe/IbIM MOKa3aTenem.

MpumeHATb CBOICTBA CTeneHn ans npeobpasoBaHmA
BbIPa*KEHUI, COAEPIKALLMX CTENEHM C LLEbIM NOKasaTe-
nem. BbINONHATL AEUCTBUA C YMCIaMM, 3aMUCAHHbIMU B
CTaHAAPTHOM BUAE (YMHOXKEHWe, AeneHue, Bo3BeAeHne

B CTEMNEHb)




Anrebpanyeckme BblparkeHus.
KBaapaTHbIl TPEXYNEH
(54)

KBagpaTtHbI TpéxuyneH. Pa3fioxeHne KBagpaTHOro TpéxyieHa
Ha MHOXUTenn

PacnosHaBaTtb KBa,ﬂ,paTHblﬁ TpéX‘-I}'IEH, YCTaHaB/IMBaTb BO3MOXHOCTb €ro

Pa3NNoXKeHNA Ha MHOXUTeNN.

PacknaapbiBaTb Ha MHOXUTENU KBa,CI,paTHbIVI TpéX‘-IJ'IEH C HEOTPULLATE/IbHbBIM
NCKPUMHUHAHTOM

Anrebpanyeckune BbiparkeHus.
Anrebpanyeckasn apobb
(15 u)

Anrebpanyeckan apobb. [JonycTmble 3Ha4YeHUn
NnepemeHHbIX, BXOAALWMX B anrebpanyeckme BbiparkeHus.
OcHoBHOE CBOICTBO anrebpanyeckon apobu. Cokpa- WweHue
apobei.

CnoKeHue, BbluMTaHUE, YMHO- }KEHUE U fefleHne
anrebpanye- ckux apobeit. NpeobpasoBaHNE BblParKeHW,
cogeprkalmx anre- bpanyeckme apobu

3anucbiBaTb anrebpanyeckme BblparkeHma. Haxoantb

061aCTb ONpeaeneHna PaLMoHaNbHOTO BbiparKeHUs. BbINOAHATb YMCnOBble
NOACTaHOBKM W BbIYMCAATL 3HA- YeHUE ApobU, B TOM YMC/E C MOMOLLBLO
Kanbkynatopa. PopmyanposaTb OCHOBHOE CBOMCTBO anrebpanyeckor gpobu
W NPUMEHATb ero ans npeobpasoBaHMA Apoben. BbINONHATL AeACTBUA C
anrebpanyeckumm apobamu. MpumeHATb NPeobpa3oBaHUSA BblpaXKeHUM ans
pelweHus 3agay. BoipaxaTb nepemeHHble 13 popmyn (dusmye- ckux,
reomMeTPUYECKMX, ONUCHIBAOLWMX ObITOBbIE CUTYa- LK)

YpaBHeHUA

M HepaBeHCTBa. KBagpaTHble
ypaBHeHWA

(15 y)

KBagpaTHoe ypaBHeHMe. HenosHoe KBaapaTHOE ypaBHEHME.
dopmyna KopHelt KBagpaTHOro ypasHeHus. Teopema Bueta.
PelweHne ypaBHEHMN, CBOAALLMXCA K KBaAPATHbIM.
MpocTeiwmne ApobHO-paLMOHaNbHbIE YPaBHEHUA.

PewweHme TEKCTOBbIX 3334 C NO- MOLLbIO KBaAPATHbIX
VpPaBHEHWUM

Pacno3HaBaTb KBaApaTHble ypaBHEHUA.

3anucbiBaTb GOPMYNYy KOPHEN KBAZPATHOTO YPaBHE- HUA; peLlaTb
KBaZpaTHble yPaBHEHUA — MOJIHbIE U He- MOJIHbIE.

MpoBoAUTb NpOCTENLLNE UCCIEA0BAHUA KBAAPATHbIX YPaBHEHWUNA.

PelwaTb ypaBHEHUS, CBOAALLMECA K KBAAPATHBIM, C MNO- MOLLbHO
npeobpa3oBaHMUii U 3aMEHOM NepemMeHHON.

Habntogate M aHaAM3MPOBATb CBA3b MEXKAY KOPHAMU N KoaddUUMEHTAMMU
KBaApaTHOTrO ypaBHEHMA.

dopmynunposaTtb TeopemMy BueTa, a Takke 06paTHyO Teopemy, NPUMEHATb
5TV Teopembl AN pPeLleHns 3a4au.

PewaTtb TeKCTOBbIE 33Aaun asrebpanyeckMm cnocobom: nepexoautb ot
CNOBECHOM pOPMYIMPOBKN YCIOBUA 3a- AaUn K anrebpanyeckoin moaenm
NYTEM COCTaB/NEHMA YPaBHEHUA; PELLATh COCTAB/IEHHOE YPaBHEHUE; UHTEp-

npeTMpoBaTb pesybTarT.
3HaKOMMUTbLCA C UCTOPUEN Pa3BUTMA anrebpsl

YpaBHeHusA
M HepaseHcTBa. Cucrtembl

ypaBHe- HUH
(13 v)

J/IHeHoe ypaBHEHWE C ABYMA MepeMeHHbIMU, ero rpaduk,
NpYMepblpeLleHUAYPaBHEHUIN B LLE/IbIX YMCIAX.
PelueHune cucTEM ABYX IMHEN- HbIX YPaBHEHWI C ABYMA nepe-

Pacno3HaBaTtb IMHENHbIE YPaBHEHUSA C ABYMA NEPEMEH- HbIMMU.

CTPOUTb rpaduKM INHENHbIX YPaBHEHUI, B TOM Yncie

ncnonb3ya unudposbie pecypcbl.

Pa3nuuatb napannenbHble U NepeceKatomnecs Npamble No UX ypaBHEHUAM.

M HepaBeHCTBa.
HepaBeHcTBa (12 u)

HepaBeHcTBO € 04HOM NepemeH- HOW. JInHelHble
HepaBeHCTBa C

MeHHbIMWU. [pUMepbl  pelleHnUs CUCTEM  HeIMHENHbIX ) .
o PewaTtb cucTembl ABYX /IMHEWHbIX YPaBHEHMI C ABYMSA MNepPeMEHHbIMU
VPaBHEHUI C ABYMA NEepPeMeHHbIMU. o
NOACTaHOBKOW U C/IOXKEHMEM.
lpaduyeckas  UHTeprnpeTauma  ypaBHEHWA C  AByMA . o
o PewaTtb npocTeillne CUCTEMbI, B KOTOPbIX O4HO W3 YPaBHEHMUI He ABAAETCA
NepemeHHbl- MW W  CACTEM YpPaBHEHUM C  ABYyMA o
NIMHENHbIM.
nepemeHHbIMM.
. |MpuBoAUTb rpaduuecKylo UHTEPNPEeTaLUI0 pelleHna ypaBHEeHUA C ABYMA
PelueHVe TEKCTOBbIX 33424 C MO- MOLLLbIO CUCTEM YpPaBHEHUI o
nepemeHHbIMUUCUCTEMYPABHEHWI C ABYMA NEPeMEHHbIMMU.
PelwaTb TEKCTOBbIE 3a4aum anrebpanyeckum cnocobom
YpaBHeHua Yuncnosble HepaBEHCTBa M UX CBOMCTBA. dopmynMpoBaTb CBOICTBA YMC/I0BbIX HEPABEHCTB, U/1- NOCTPMPOBATL X Ha

KOOPANHATHOM NPsSIMOM, A0Ka3bl- BaTb a/irebpanyecku.
MpUMeHATb CBOMCTBA HEPABEHCTB B XO4€ peLleHMs 3a4au.




OZHOM NepemMeHHOM U ux pelle- HUe. CUCTeMbIl IMHENHbBIX
Hepa- BEHCTB C O4HOI NepeMeHHON U UX peLLeHue.
N306pakeHne pelleHns NMHeN- HOro HepaBeHCTBa WU WX
CUCTEM Ha YMCNOBOW NPAMON

Pewatb /SMHENHble HepaBeHCTBa C OAHOW MepeMeHHOW, M3obpakaTb
pelleHVe HepaBeHCTBa Ha YMCIOBOM Npa- MOM.

PewwaTtb cUCTEMbI IMHENHbIX HEPABEHCTB, M306parkaTb peLleHne CUCTEMbI
HepaBEeHCTB Ha YNC/IOBOM NPAMON

dyHKUUM. MoHAaTMe  ¢yHKuMKM. Ob6nacTb Ucnonb3oBaTtb GYHKLMOHAIbHYIO TEPMUHOIOTUIO U
OCHOBHble onpeseneHns U MHOXKeCTBO 3Ha- CUMBOJIUKY.
NOHATUA YeHnn GyHKumMn. Cnocobbl 3aaa- BbluncnaTb 3HaYeHUA GyHKUMI, 3a8aHHbIX dopmyiamum
(5u4) HUA GYHKLMIA. . (Npn HeobxoAMMOCTM MCNONB30BaTb KabKyATOP); cO-
padumk byHKumn. CsolicTBa CTaBNATb Tabanubl 3HaYeHNt GyHKLMK.
GYHKUMM, nx oTobparkeHne Ha CTpouTb MO TOYKam rpaduKu GyHKLNIA.
rpadumke OnucbiBaTb cBoMCTBA GYHKLUMUM Ha OCHOBe eé rpaduye-
CKOro NpeacTaBieHuns.
Ucnonb3oBaTtb GYHKLMOHAIbHYIO TEPMUHOIOTUIO U
CUMBOJINKY.
UccnepoBatb npumepbl rpadMKoB, OTpaXKatoWwmx peanbHble
npoueccol 1 AneHnA. MpuBoaUTb NPUMeEpPbI NPOLLECCOB
N ABNIEHUI C 3aZaHHbIMW CBOMCTBAMM.
Mcnonb3oBaTb KOMMNbIOTEPHbIE NPOrpaMmmbl 414 MO-
CTpoeHMA rpadpuKos GYHKLUN N N3YyYEHUA UX CBOMCTB
PdyHKuUM. YTeHne 1 noctpoeHue rpadukos HaxoauTb ¢ nomowbto rpapuka GyHKLMM 3HaYEHNE 04~
Yucnosble dYHKLMA. Mprmepbl rpadrKos HOM M3 PacCMaTPMBAEMbIX BEJIMYUH MO 3HAYEHUIO ApY-
dyHKUUN QYHKUMI, OTParKatoLLmx peanb- rou.
(9 u) Hble npoLecchl. B HecnoXHbIX C/ly4Yasnx BbipaxKaTb popmynoii 3aBUCcK-

DYHKLMM, onucbiBatoWwMe Nps-
MYy M 06paTHYIO NPONOPUMNO-

Ha/IbHble 3aBUCUMOCTU, UX rpaduKkn. M’mnepbona.

MOCTb MeXKAy BeNYMHAMMU.
OnucbIBaTb XapaKTep N3MeHEHUA O4HOW BENNYUHDBI B

3aBMCMMOCTM OT U3MEHEHWA APYroN.

['paduk dynkuuu y = x2. OyHkuuu y = x2, y=x3,y =x, y = |x|;

rpaduryeckoe
pellleHre ypaBHEHUH U CUCTEM

[ypaBHEHUH

PacniosHaBate BHABI H3ydaeMblx (yHKUMH. Ilokasel- BaTh cxeMaTHYIeCKM
0JI0’KeHHe Ha KOOPJMHATHOM I1JI0- CKOCTHU rpadukoB GYHKLUUM BUja: iy = X2,y = x3,
y=x,y=1x|

Vcnonp30BaTh PYHKIMOHAIBHO-TpadMIecKye Ipe- CTaBJIeHNs /1)1 pellleHus U
HCC/leJOBaHUS ypaBHEHUH M CUCTEM ypaBHEHUIL.

IIpumenaTs MdpOBBIe pecypchl A1 NOCTPOeHUsA rpa- PUKOB QYHKIUH

IToBTOpenme 1
0000611eHe (6 1)

[loBTOpEHHE OCHOBHBIX MOHATHI W METOJZ0B KypcoB 7 U 8 KJIacCoB,
0600611eH1e 3HAaHUN

Brp1OMpaTh, IpUMeEHATH, OLIEHMBATh CIIOCOOBI CPAaBHEHUS YHCeJ, BBIYUCIEHHUH,
npeo6pa3oBaHUM BbIpaXKEHUH, pe- LIeHUs] YpaBHEHUM.

Ocy11ecTB/IsAITh CaMOKOHTPOJIb  BBINOJIHAEMBIX JIeUCTBUH M CaMONPOBEPKY
pe3yJibTaTa BBIYMCJIEHHUH, Tpeo6pa3o- BAaHUH, MOCTPOEHHUH.

PemaTh 3amaun m3 peasIbHOV XKM3HWM, IIPUMMEHATh MaTe- MaTU4eCKHe 3HaHUS JJIf
peleHus 3a4a4 U3 APYTUX IpeMeTOB.

Permrate TeKcTOBBIE 3aa4M, CDAaBHUBATD, BBIOMPATh CIIOCOOBI pellleHUs 3a/jauu




9 knacc (He meHee 102 y)

HasBaHue pasgena

(Tembli)
Kypca (umcno yacos)

OcHOBHOe copepXaHue

OcCHOBHbIe BUAbI AeATe/IbHOCTU obyualowmxca

Yucna n sblumc-
neHua. Oeiicteu-
TeNbHble Yyucna

PaumoHanbHble yncna, nppaum-
OHa/ibHble YNC/a, KOHeYHble N
6ecKoHeYHble AecATUYHbIE APO-

Pa3BuBaTtb npeacras/ieHUA O YNC/1aX: OT MHOXXeCTBa
HaTypa/ibHbIX YMcen A0 MHOXeCTBa ,D,el‘/'ICTBMTeanbIX
yucen.

(9 v) 61. MHOXecTBO AencTBUTeNb- O3HAaKOMMTbCA C BO3MOXKHOCTbIO NpeAcTaB/ieHna aeu-
HbIX 4YMCeN; AeNcTBUTENbHble CTBUTENIbHOTOYMNCNA KaK BECKOHEYHOMN AeCATUYHOM APO-
ymncna Kak beckoHeyHble geca- 61, NPUMEHATb AECATUYHbIE MPUBAUIKEHNA paLMOHab-
TUYHble Apo6U. B3anmHo ogHo- HbIX M MPPALLMOHA/IbHbIX YMCEN.
3HAYHOE COOTBETCTBME MEXKAY U306parkaTb AelicTBUTENbHbIE YMC/1A TOYKAMM KOOPAM-
MHOXeCTBOM [eNCTBUTEbHbIX HaTHOW NPAMOMN.

Yymces U MHOMKECTBOM TOYEK KO- 3anucbiBaTb, CPaBHUBATb M YNOPAA0UMBATDL AENCTBU-
OpPAMHATHOM NPAMONA. TeNbHble Yncna.
CpaBHeHWe AeNCTBUTE/bHbIX YM- BbINOAHATb, COYETan YCTHbIE U MUCbMEHHbIE NMPUEMDI,
cen, apudmeTnyeckme AencTeus apudmeTnyeckme AencTBUA C PauMoHaNbHbIMU YUCa-
C AeVCTBUTENbHBIMMW YNCAMM. MW; HAXOAUTb 3HAYEHMA CTENEHEN C LeNibIMW NoKasaTe-
MpnbAUKEHHOE 3HaYEeHNe BEN- NAMMU U KOPHEN; BbIMUCAATb 3HAYEHWNA YNC/TOBBIX Bbl-
YMHbI, TOYHOCTb NPUBAMKEHUA. paXKeHUN.
OkpyrneHune ymcen. MNpuknaKa u Monyuntb NnpeactaBaeHUE 0 3HAUYMMOCTU LEeNCTBUTEb-
OLLeHKa pe3y/ibTaToB Bblunc/e- HbIX YMCEN B NPaKTUYECKOM AeATe/IbHOCTU Yel0BeKa.
HUIA AHanusupoBaTb U Aenatb BbIBOAbI O TOYHOCTM NPUBAK-
KEeHUA AeCTBUTENbHOIO YMCAA NPU pPeLleHnn 3a4au.
OKpyrnaTb AeNcTBUTENbHbIE YNC/A, BbINOAHATL NpU-
KUAKY pe3ynbTaTa BblYMCIEHUI, OLLEHKY 3HAYEHUI YmC-
JNOBbIX BbIPaXKEHWUN.
3HAaKOMMUTbCA C UCTOPUEN PA3BUTUA MaTEMATUKK
YpaBHeHUA NIMHEenHoe ypaBHeHue. PewweHune OcBaunBaTb, 3aNOMUHATb U I'IpMMe‘_I"lFITb Fpad)M‘-IECKMe
W HepaseHcTBa. VPaBHEHMIA, CBOAALLMXCA K /IN- g‘TeeTt\j\).p'bl npv peleHnn ypaBHEHUI, HEPABEHCTB U UX CU-
YpasHeHuA HeliHbIM. PacnosHasaTb Lesble U APOo6Hble ypaBHEHMA.
C ogHOM KBagpaTHoe ypaBHeHuMe. Pelue-
nepemeHHoM HWe ypaBHEHWI, CBOAALLMXCA
(14 y) K KBaZpaTHbIM. BUKBaapaTHble




VPaBHEHMUS.
Mpumepbl pelleHns ypaBHeHU’

TpeTbel 1 YeTBEPTOM cTeneHel

Pa3N0KEHNEM Ha MHOKUTENN.

PeweHwne APOOHO-PaALMOHANbHbIX YPAaBHEHWUA.
PeweHune TeKCTOBbIX 32434 anre-

6panyeckum meTogom

/InHeMHoe ypaBHEHME C ABYMA

Pewatb NHeNHbIE N KBaApaTHbIE ypaBHEHMSA, ypaBHe-

HUA, CBOAALLMECA K HUM, NpocTeilumne ApobHo-paLmo-

Ha/lbHble ypaBHEHUS.

MpeanaraTb BO3MOMHble CNOCco6bl peleHma TEKCTOBbIX

3a4a4, 06CyKAaTb MX M peLlaTb TEKCTOBbIE 3a4a4M pasHbiMK cnocobamu.

3HAKOMUTbLCA C UCTOPUEN PA3BUTUA MAaTEMATUKM
OcBanBaTb U NPUMEHATb NPUEMBDI peLleHUA CUCTEMBI

nepemeHHbIMM U ero rpaduk.
Cuctema ABYX IMHENHbIX ypaB-
HEeHWI C ABYMA NepeMeHHbIMU U
eé pewweHue. PelweHune cuctem
\BYX YPaBHEHWUIN, O4HO U3 KOTO-
pbIX NHEHOE, a Apyroe — BTO-
pOW cTENEHM.

paduyeckan WHTepnpeTauma
CUCTEMbI YPaBHEHWI C ABYMSA
nepemeHHbIMU.

[ABYX IMHENHbIX YPaBHEHUI C ABYMA NepemeHHbIMU U
CUCTEMBI ABYX YPaBHEHMI, B KOTOPbIX OA4HO ypaBHEeHMe
He ABNAETCA IMHENHbIM.

Ncnonb3osaTb dYHKLMOHanbHO-rpaduyeckme npea-
CTaB/IeHNA ANA PeLleHMA U UCCNe0BaHUA YPaBHEHUI U
cucTem.

AHanun3MpoBaTb TEKCTbI 33434, pelaTb Mx anrebpanye-
CKUM cnocobom: nepexogmuTb OT CIoBECHON popmyaun-
POBKM YC/I0BMA 3aa4M K anrebpanyeckon mogenn ny-

TEM COCTaBNEHMA CUCTEMbI YPaBHEHWI; pellaTb COCTaB-

YpaBHeHusA
M1 HepaBeHCcTBa.
HepaseHcTBa (16 u)

Yumcnosble HePaBEHCTBA U UX CBOMCTBA.

/InHeliHble HepaBeHCTBA C OAHOW MNEepeMeHHOM U  Uux
pelleHue.

CucTeMbl IMHEWHbIX HEPABEHCTB C O4HOM NepeMeHHOMN U UX
pelue- Hue.

KBagpaTHble HEPaABEHCTBA M UX peLleHue.

lpaduueckas MHTepnpeTaLma HepPaBEHCTB U CUCTEM Hepa-
BEHCTB C BYMA NepemeHHbIMU

YurtaTtb, 3anucbiBaTb, NOHUMAaTb, UHTEPNPETUPOBATb HEPaBEHCTBa;
MCNONb30BaTb CUMBOJIMKY UTEPMUHOIOTMIO. BbINOAHATL NpecbpasosBaHus
HepaBeHCTB, UCNOAb30BaTb A4/1A NPe0bpa30BaHUA CBOMCTBA YNCIOBbIX
HepaBeHCTB. Pacno3HaBaTb IMHENHbIE M KBaAPaTHblE HEPABEHCTBA.
Pewatb NMHeHble HepaBeHCTBA, CUCTEMbI IMHENHbIX HEPABEHCTB,
CUCTEMbI HEPABEHCTB, BK/IOYAIOLLMXKBaA- ApaTHOE HEPABEHCTBO, M pellaThb
nx; 06Cy»KAaTb NoJy- YHeHHble pelleHus.

U306paxkaTb pelleHMe HepaBeHCTBA WM CUCTEMbl Hepa- BEHCTB Ha
4YMCNOBOM NPAMOW, 3aMUCbIBATb PeLleHne C MOMOLLbIO CUMBOJIOB.
Pewartb KBagpaTHble HepaBeHCTBA, MCNoAb3ya rpaduye-  ckue
npeacTaBaeHus.

OcBauBaTb U NPUMEHATb HEPaBEHCTBA NPU pelleHnn Pas3IndHbIX 3a4a4, B
TOM YMCe NPaAKTUKO-OPUEHTUPO- BaHHbIX




®yHKUMK (16 )

KBagpatnyHaa ¢yHKUMA, eérpadumK 1 CBOMCTBA.
Mapabona, KoopaMHaTbI BePLIMHbBI Napabosbl, 0cb
CUMMETPUM Napabonbl. CTeneHHble GYHKUUK C HaTy-
panbHbIMMK NOKasaTensimm 2 13, ux rpadukm U CBOMCTBA.

lpadukn yHRuMN: y=kx,y=kx+b, y =£, y=
ax?, X

3

y =ax,y = X Yy=I|X|

GYyHKUMI;
pacnosnoxeHune Ha

Pacno3HaBaTtb
cXxemaTuueckwm,

BMAbl  M3y4aeMbIX
06bACHATDL

WUANIOCTPUPOBATb
KOOPANHATHOM

nAocKocTu rpadmkoB GyHKUMM BUaa: y = kx, y = kx+ b, y -k y=ax’y=
ax?,
X

Y =X, Y =| X | B3aBUCUMOCTM OT 3HAYEHUIN KO3IPDMUMNEHTOB; ONUCHIBATL X

CBOWCTBA.

PacnosHaBaTb KBagpaTu4yHyto dpyHKuuto no popmyne. NMpuBogutb
npumMepbl KBaAPaTUUYHbIX 3aBUCUMOCTEN 13 peasibHOM KU3HKN, GUSUKMY,
reomeTpum.

BbisiBNATb 1 06061aTb 0COBEHHOCTM rpaduKa KBagPATUUHOM GYHKLUM Y
=ax* + bx + c.

CTpouTb U n306parxKaTb cxemaTUUecKu rpadpuKm KBagpaTUIHbIX GYHKLMN,
3agaHHbIX popmynammeuaay = ax’, y = ax* + q, y = alx + p)?, y = ax?
+ bx + c.

AHanu3npoBaTb M NPUMEHATb CBOMCTBA M3yYeHHbIX GYHKUMI OnA Ux
MOCTPOEHMUSA, B TOM YMC/E C NOMOLLbIO LMPPOBLIX PECYPCOB

Uncnoseie
nociiemoBaresTbHOCTH (15 1)

MoHATME YNCNIOBOW NOC/Nef0BaTE/IbHOCTHU.

3agaHve nocnenoBaTeNbHOCTU PEKYPPEHTHOW hopMyol
1M GopMynoi N-ro YneHa.

ApudmeTnyeckaa M reoMeTpuyecKkas  Nporpeccum.
dopmynbl n-ro yneHa apudmeTnyeckomn "

reoMeTpPUYECKOI NPOrpeccuii, CyMmbl MEPBbIX N YAEHOB.
N306paxkeHne 4neHoB apuMeTUYECKON M TEOMETPUYECKO
Nnporpeccuii TOYKamm Ha KOOPAMHATHOM NJOCKOCTM.

VIMHEMHDBIN N 3KCMOHEHLMAaNbHbIN POCT.
CNnoKHble NPOLEHTbI

OcBauBatb U nPUMeHATb NMHAOEKCHbIE O603H3H€HMF|, CTPOUTbL peyeBble

BbICKa3biBaHMA C WNCNOJIb30OBaHNEM TEPMUHOIOTUN, CBfI3aHHOM C
noHATUEmM nNocnenoBaTe/1IbHOCTU.
AHa.ﬂMBMpOBaTb ¢opmyny n-ro  4neHa nocneanoBaTesibHOCTU WU

PEKYPPEHTHYIO GOPMYYy M BbIMUCAATD YNeHbl NOCAeA0BaTe/IbHOCTEN,
3a/@aHHbIX 3TUMK opMynaMK.

YcTaHaBAMBaTb 3aKOHOMEPHOCTb B MOCTPOEHUWM NOC/ef0BaATE/IbHOCTMY,
€C/I1 BbINKUCaHbI NEPBbIE HECKOJIbKO e€ YEHOB.

PacnosHaBaTb apudPMETUUECKyl0 M TeOMETPUYECKYI0 MpPOorpeccum npu
pasHbIx cnocobax 3agaHus.

Pewatb 334aum c UCnosb3oBaHMeM GOpMy N-ro YaeHa apubmeTUyecKom
N FeOMETPUYECKOM NPOrpeccmii, CcyMmbl NEPBbLIX N YJEHOB.

N306pakaTb YieHbl NOCAeA0BaTE/NbHOCTM TOUYKAMM Ha KOOPAMHATHOM
NNOCKOCTH.




PaccmaTtpuBaTb Npumepbl NPOLLECCOB U ABAEHUI U3 PeanbHOM KU3HMU,
WUANOCTPUPYIOWME UM3MEHEHWE B apudPmeTMyeckon mnporpeccuun, B
reomeTpuyecKom nporpeccuu; n3obpakaTtb COOTBETCTBYHOLLME
3aBMCMMOCTHU FpadmyecKu.

Pewartb 3agaum, CBA3aHHbIE C YUCNOBbIMM NOC/AELOBATENBHOCTAMMU, B TOM
yucne 3afjavM U3 pPeanbHOM XKM3HU C MUCMOJb30BaHMEM LMPOBBIX
TEXHOJIOTUI (3N1EKTPOHHbIX TabunL, rpaduUeckoro KanbKyaaTopa u T.n.).
PewaTb 33341 Ha C/I0XKHbIE MPOLEHTbI, B TOM YXC/E 33341 U3 PeasibHOM

NPaKTUKM (C UCMNO/Ib30BaHNEM KaNbKynATopa).
3HAaKOMMUTbCA C UCTOPUEN PA3BUTUA MaTeMaTUKU

NosTopeHue, 0606uieHUE,

cuctemaTtusauma sHaHuin!
(18 u)

Yucna u BbluMCAeHUA (3anucb, cCpaBHeHWe, OENCTBMA C
NeACTBUTENIbHBIMU  YMCNAMKM,  4YMC/oBasa  MNpAmas;
NPOLEHTbl, OTHOLWEHMA, NPOMNOpPUNK;  OKpYrieHue,
NPUBAUNKEHNE, OLEHKa; pelleHMe TEeKCTOBbIX 3ajay
apndmeTUyecknm cnocobom)

OnepupoBaTb NOHATUAMMU: MHOMKECTBO, MOAMHOXKECTBO, OnNepaLmn Haz
MHOXEeCTBaMW; UCMNOJb30BaTb rpaduyeckoe npeactaBjieHUe MHOMKECTB
0118 ONMUCAHWA pPeasibHbIX MPOLLECCOB M ABAEHUI, NPW PeLeHNN 33434 U3
OpYyrnx y4ebHbIX NnpeameTos.

AKTyannsnpoBaTb TEPMUHO/IOTUIO U OCHOBHbIE AEACTBUA, CBA3AHHbIE C
YUCNAMMU: HATypasibHOE YMC/IO, MPOCTOE U COCTaBHOE YMUCAa, LENUMOCTb
HaTypasibHbIX YMCEN, MPU3HAKU AEAMUMOCTH, LesIoe YNCI0, MOAY b YNCNa,
0bObIKHOBEHHass W aecATUYHaA [Apobu, CcTaHAapT- Hbld BUA, YUCAA,
apUPMeTUYECKNNKBAAPATHbI KOPEHb.




8 Knacc HaumeHnoBanue pasnenos n KonnvecrBo uyacos Jara Bunnl geAarensHoCTH DJIeKTPOHHBIE
NOVDOuUHOe TeM NMPOrpamMmMbl U3yYeHUs! (undposbie)
noypoiHoe o0pa3oBaTe/bHbIE
nsiaHuMpoBaHue BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHe pecypcenl
padoThl padoThI
'YpaBHEHUS C OTHUM 1 PackpbIBaTh CKOOKH, TIPHBOIUTH .
1.1 P A P > TPHBOL https://infourok.ru/school?
HEH3BECTHBIM YpaBHEHHE K IIPOCTEHILIEMY.
1 PacknanpiBaTh MHOTOYJIEH HA
MHOXKUTEIH CIIOCOOOM TPYIIINPOBKH,
CriocoOBI pa3oKeHus )
1.2 BBIHECEHHEM 001Iero MHOXKHTEN 32  |https://www.yaklass.ru/?
MHOTOWICHAa Ha MHOXKUTEIH
CKOOKH, C TOMOIIEI0 (hOpMyIT
COKPALICHHOTO YMHOXCHHUSL.
N 1 [TpuBoauTH anredpanyueckue Apoodu K
JlelicTBus Ha/L anreOpandecKuMHU .
1.3 0B o01eMy 3HaMeHaTeN o, BeinonuaTh  |https://infourok.ru/school?
P IEeNCTBHS.
1 CTpouTh rpad UK JTMHEHHON QYHKINU
o C TIOMOIIBIO 3a/1aHUsI TaOJIHIIBI .
14 JTuneiinas GyHKIms 1 ee rpaduk i $ el https://infourok.ru/school?
TOYKAMU TIEPECEUCHUS C OCSIMHU
KOOpIMHAT
Cnoco0sblI perreHus cucteM AByx | 1 Pemenne cucteM IByX ypaBHEHHH
15 YpaBHEHHI C BYMsI CrocoOoM anredpandeckoro https://www.yaklass.ru/?
HCHU3BCCTHBIMU CJIOKCHMU, ITOACTAHOBKH, l"pa(bI/I‘IeCKI/I
1 AHaJIM3MPOBATh YCIIOBHE 3a0a4l
1.6 Peiienue 3a1a4 Ha IOBTOPEHUE p Y At https://www.yaklass.ru/?
BEIOMPATH CIIOCO0 PEIICHHUS
1 1 (hopMHpOBAaHUE CHUCTEMAaTHUECKUX
3HaHUI 00 ypaBHEHHUAX, UX
KonTtponsHas pabora 1o treme CBOMCTBaX, yMEHHE pelIaTh
1.7 «I[ToBTOpEHUE Kypca anreOpsl YpaBHEHMS Pa3IMYHBIMU CIIOCO0aMH,
VII knacca» (opMHpOBaHHE YMEHHUS PeIIaTh
MHOTOYJICHBI pa3sJIndYHbBIMU crocobamu
[lonoxurenbHbIE U 1
PaCIHI/IpI/ITB IIOHATHUC O MHOXCCTBC T
2.1 OTpHIIATENbHBIC YUCITa, HX . https://infourok.ru/school?
. LIeJIbIX YHCEeII, U3YYUTh CBOWCTBA
cBOIiCTBa
1 OPMHPOBaHNE CUCTEMATHUECKUX
2.2 UnciioBble HepaBeHCTBA (opmrp https://lyandex.ru/tutor

3HAHMI O HEPABCHCTBAX, UX




CBOWCTBaX, yMEHHUE PelIaTh
HEpaBEHCTBA PA3TUIHBIMU
crioco0amm, 1aTh OIEHKY
HH(pOpPMALIUH, ITpoIeccaMm,
OMPENENATh UX aKTYaJIbHOCTb.

2.3

OCHOBHEBIE CBOWCTBA YHCJIOBBIX
HEPaBEHCTB

[IpuMEHSTh CBOMCTBA YHCIOBBIX
HepaBeHCTB. POpMUpPOBaHUE
CHUCTEMATHYECKUX 3HAHHI O
HEpaBeHCTBAX, X CBOMCTBAX.

https://interneturok.ru
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HOKEBaTeJ'H)CTBO HCPABCHCTB

(hOopMHUPOBAHUE CUCTEMATHUCCKUX
3HAHUW O HEPaBEHCTBAX, UX
CBOMCTBaX

https://education.yandex.ru

2.5

CroXeHne 1 yMHOKEHHE
UMCJIOBBIX HCPABECHCTB

JaTh OIIEHKY HH(popManumy,
[porieccam, ONpeaeysaTh UX
AKTyaJIbHOCTb

https://lyandex.ru/tutor

2.6

Ctporue u HecTporue
HEpaBEHCTBA

3HAIOT CBOMCTBA YHCJIOBBIX
HEpaBEHCTB, UMCIOT MPEICTABICHUE O
HEpaBEHCTBAaX OJAMHAKOBOTO CMBICIIA,
[IPOTHBOIIOIOKHOTO CMBICHA, O
CpeIHEeM TeOMETPHYECKOM 1
apr(METHUECKOM, O HCPABCHCTBE
Kormn.

https://www.yaklass.ru/?

2.7

HepaBCHCTBa C OTHUM
HCU3BCCTHBIM U UX PCHICHUC

YMCHUC pCLIATh HCPABCHCTBA
Pa3JIMIHbIMU CHOCO6aMI/I,

https://education.yandex.ru

2.8

Pemmenue 3a1a4 ¢ MOMOIIBIO
HEPaBEHCTB

3HAIOT, KaK BBITJISAAT YHCIOBBIE
HEpaBEHCTBA, IMEIOT IIPE/ICTaBICHUE
0 HEPABEHCTBAX OJJMHAKOBOTO
CMBICIIa, MOTYT 3aIluCaTh B BUJIE
HEepaBeHCTBA MaTeMaTHIECKHE
YTBEPIKIACHUS

https://interneturok.ru
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YucnoBble IPOMEKYTKH

(hopMupoBaHKEe YMEHUS pEIIaTh
CHCTEMBbI JIMHEHHBIX HEPABEHCTB,
3aIIMCH PEIICHUS JIMHEHHBIX
YpaBHEHUM YHUCIIOBBIMU
[IPOMEXYTKaMHU.

https://education.yandex.ru

2.10.

Pelenne cucteM HEPaBEHCTB €
[IOMOILbIO JBOMHBIX HEPABEHCTB

[YMeTh pelaTh I1BOMHbIE HEPABEHCTBA
YEAMHEHHUEM NIEPEMEHHOM.

https://lyandex.ru/tutor




Pemenue 3ama4 ¢

AHaATU3UPOBATH YCIIOBUE 3a/1a4H,

2.11 HCIIOJIb30BAHHEM CHCTEM
COCTaBIISITh CHCTEMY HEPaBCHCTB.
HCPABEHCTB
(hopMHUpOBaHHE YMEHHUS PEIIaTh
2.12 Moyib gucia. VpaBHCHUSI U HCPABEHCTBA C https://www.yaklass.ru/?
MOTYJIbHBIMH BEJTHINHAME
213 KontponbHas padora Ne2 1o (bopMUpOBaHUE CHCTEMATHYECKUX
Treme «HepaBeHcTBay 3HAHWI O HEPABCHCTBAX.
YMEIOT M3BJIEKATh KOPHU W3
Apupmernueckuii KBaapaTHBIN HCOTPHLATENILHOTO TUCIa, .
3.1 Kopers C(OpPMHUPOBAHO 3HAHUE O https://infourok.ru/school?
eHCTBUTENBHBIX U HPPAITHOHATBHBIX
qHCITax.
JlelicTBUTEIBHEIC, c(hOpPMHPOBAHO 3HAHUE O
3.2 palMoHalbHbIC, eHCTBUTENBHBIX U HppauoHaNbHEIX |https://interneturok.ru
MppaIMOHAIBHEIC YHCIIA. qHCITax.
HNMCIOT TIPE/ICTABICHHE O KBAJPATHOM
KOpHE U3 CTENCHH, O BHIYMCICHUH
3.3 KBapaTHbBIN KOPCHb U3 CTCIICHH KOpHEH, 3HAIOT, YTO TAKOE MOAYJIb https://education.yandex.ru
uyucia. IMeroT npeacTraBieHue o
KBAIPATHOM KOPHE M3 TPOM3BEICHHUS.
NMEIOT TIPEJICTaBIEHHE O KBAJPATHOM
K . KOPHE W3 CTENEHH, O BHIUMCIICHUH
34 BA/IPATHBIN KOPEHDb 13 KOPHE, 3HAI0T, 4To Takoe Mogyins  |https://education.yandex.ru
[POU3BEICHUSI
yucia. IMeroT npeacraBieHue o
KBaPATHOM KOPHE M3 POU3BEICHHS.
BHeceHne U BEIHECEHUE VMETB BBIOJHATE OTIEPAIHIO
3.5 MHOXHUTEJISI M3-T10]] 3HAKA KOPHSI. BHECCHIS M BEIHECeHUs MHOXuTens  |https://interneturok.ru
M3-110]1 KOPHS
HMETb TIPEJICTABIICHNE O KBAJPATHOM
KOPHE U3 CTETICHH, O BHIYMCICHUH
3.6 KBanpaTHbIil KOpeHb U3 IpoOH KOpHEH, 3HaTh, YTO TAKOE MOYJIb https://education.yandex.ru
urcia. ViMeTh npejcraBieHue O
KBaJIPaTHOM KOPHE U3 MPOU3BEICHHUS.
YipouieHue BbIpaykeHui, MNmets npencraBieHue 0 KBaApaTHOM
COIepIKAINX KBAJAPATHBIN KOpHE 13 IPpOOH, O BEIYHUCICHAH
3.7. KOpeHb U3 apobu. VckiroueHne KOpHEH, 3HATh, YTO TAKOE MOIYJIb https://yandex.ru/tutor

UppalMOHAJIbHOCTH B
3HaMeHaTese APOOH.

yuciia. Y METh BBIUUCIISTh KBAaJIPATHBIHN

KOPEHb U3 IPOOH.




KonTtpoasHas padora Ne3 mo

(hopMHpOBaHNE CHCTEMATHIECKUX

3.8 3HAHMI O KBaJPAaTHOM KOPHE, €ro https://www.yaklass.ru/?
Teme «KBaaparHbie KOPHI» N
CBOICTBaxX
KBanpaTrHOe ypaBHEHHUE U €ro METb pellaTh KBaJpaTHbIe
4.1 P P Y P P https://www.yaklass.ru/?
KOpHH YpaBHEHHS
HemnonHble KBagpaTHbIe METb pellaTh KBaJpaTHbIe
4.2 P Y P P https://www.yaklass.ru/?
ypaBHCHHS YpaBHEHHS
MeTox BEIICIEHUS TTOTHOTO €IIAOT paIliOHAbHBIC YPaBHEHUS U .
4.3 L BBIL P pa yp https://interneturok.ru
KBajapara 33724 110 3aJaHHOMY aJlTOPUTMY.
MOJIb3YIOTCSl MATEMATHYECKUMU
Penenne KBagpaTHbIX T
4.4 N CIPaBOYHUKAMH, BBICTYIIAIOT C https://interneturok.ru
YpaBHEHUU
PELICHUSIMU TTPOOIIEMBI
NMCIOT MIPECTAaBICHHUE O TEOPEM
45 Teopembl Buera Buera u Teopeme obpatHOit Teopeme  |https://interneturok.ru
Buera,
3HAIOT pal[MOHaJbHBIE ypaBHeHus u  |https://www.yaklass.ru/?
4.6 bukBagpaTHble ypaBHEHUS pal yp P y
CrIOCOOBI UX PEIICHHUS.
'YpaBHEHUsI, CBOJSIILIUECS K
p » CBOJUAIN https://www.yaklass.ru/?
4.7 KBaJpAaTHBIM, COAEPIKaLIUE 3HAIOT PALlUOHAJIBHBIEC YPABHEHUS
HEM3BSCTHYIO B 3HAMEHATEJIC
YMEIOT peliaTh KBapaTHbIC
YPaBHCHUSA, HAXOAUTH BCC PEHICHUA
YpaBHEHHUsI, ONpeelIsiTh 00J1acTh
Pemenue 3a1a4 ¢ NoMoOIIbIO IOILyCTUMBIX 3HAUECHUH ypaBHEHUS .
4.8 A " Y P > |https://interneturok.ru
KBaJIpATHBIX YPABHCHUUN COBEpLIATH PABHOCUJIBHBIC
peoOpa3oBaHusl.
. HAXOJIUTh BCE PEIICHUS YPaBHEHUS,
Pemenue MMPOCTEUITUX CUCTEM U
OTIpeIeNIATh 00JaCTh TOTTYCTUMBIX L
4.9 3a71a4, COJEPIKALIMX YPAaBHEHHE . https://interneturok.ru
9 3Ha4YeHH YpaBHEHUS, COBEPIIAT
BTOPOU CTCIICHU
[PaBHOCHIIBHBIE TIPEOOPa30BaHMS.
410 KontponsHas padora Ned o (hopMHpOBAHNE CHCTEMATHIECKUX

TeMe «KBangpaTHble ypaBHEHUS»

3HAHWM O KBAaJPAaTHBIX YPAaBHEHUSX




OmnpeneneHue KBaApaTUIHON

YMETb HAXOJAUTb 3HAYCHUS

51 . https://interneturok.ru
byHKIIAN KBaIpaTHIHON (PYHKIINH, ee HYJIH
3aIICBIBAIOT HEKOTOPHIE CBOMCTBA IO
59 Dynxuus y = x2, y=ax’u ee KBAIPATHIHOMY BBIPAKEHHIO, https://www.yaklass.ru/?
' CBOCTBA YIpOIIAroT (HYHKIIMOHATHHBIE
BBIPAKCHUS
3aIICHIBAIOT HEKOTOPHIE CBOMCTBA IO
KBaIPATHIHOMY BBIPAKCHHUIO https://www.yaklass.ru/?
5.3 Dynxius y = ax? + bx + ¢ P Y BRIP ’ P y
YIIPOIIAoT (DyHKIMOHAIBHBIE
BBIPAKCHUS
Cxema nocTpoeHus rpapuxa BbIyduTs cXeMy nocTpoeHus rpaduka .
54 po pag i MY TOCTP pad https://interneturok.ru
KBaZpaTUIHON (QPYHKINH KBaapaTUIHON (pyHKINHT
Pemenue 3anad c
5.5 MCTIOIb30BaHUEM IpaduKa AHAJIM3UPOBATH YCIOBHE 3a7auu https://interneturok.ru
KBaZApaTUIHOW QYHKINU
Konmponwvnasa paboma Ne5 no (hopMHpOBaHUE CHCTEMATHIECKUX
5.6 meme «Keaopamuunasn 3HAHWH O KBaJPAaTHIHOW QYHKINU U
dynxyuay ce CBOMCTBax
KBanpaTHOE HEpaBEHCTBO.
Pemenne KBagpaTHOTO
(hopMHUpYIOT IPECTABICHHE O
HEepaBeHCTBA s
6.1 pelneHny KBaapaTHBIX HepaBeHCTB ¢ [https://interneturok.ru
O/IHOH epeMeHHON
Pemenne KBagpaTHOTO .
YMETb CTPOUTH Tpaduk KBaApaTUIHOMN
HEpaBEHCTBA C TOMOLIBIO i
6.2 . (YHKIUHU U pemarh Mo HeMy https://interneturok.ru
rpaduka KBaJpaTHIHOH
KBaJlpaTHOE HEPABEHCTRBO.
¢GbyHKIHN
(hOpMHUPYIOT MIPENICTABICHHUE O
pELICHUH KBaAPaTHBIX HEPABEHCTB C
6.3 PerieHre HEPaBEHCTB, 0JTHOM IepeMEHHOM, yMeroT cTpouts  |https://www.yaklass.ru/?

CBOSAIIHNXCS K KBaAPaTHBIM

rpaduk KBaJpaTHIHOH QYHKIUH U
peLIaoT 10 HeMy KBaJpaTHOE
HEpaBEHCTBO




(dhopMupyeTcsi yMEHHE penaTh

https://www.yaklass.ru/?

6.4 MeTox HHTEPBAJIOB KBaJ[PaTHOE HEPABEHCTBO METOJIOM
NHTEPBAJIOB
KonrponbHas pabora Ne 6 o
(hopMUpOBaHUE CHCTEMATHYECKUX
6.5 Teme «KBagpaTHbie %
3HaHWI O KBaJpaTHBIX HEPaBEHCTBAX
HEPaBEHCTBAY
3HATH O NPHOIMKEHHOM 3HAUCHUH 110
HEJIOCTATKY, 110 N30BITK
[TpubamKeHHbIe 3HAUCHHS A Y Yo
A0COJIFOTHON M OTHOCHUTENIHHOM .
BenuuH. [lorpenHocts https://www.yaklass.ru/?
7.1 MOTPEIIHOCTU, MOTYT OKPYTJIATh

npubmkenus. OleHka
[IOTPEIIHOCTH

YCIIa C H30BITKOM U HCIO0CTAaTKOM,
BBITIOJTHAIOT CJIOKCHUC U BBIYUTAHUC
HpI/I6J'II/DK€HHLIX 3HAYCHMH.

AOCOJIIOTHAsI IOTPEIIHOCTD U €€

[TpumensTh hopmyiTy Asst

7.2 nenKa BBIYHCIICHHS a0COFOTHOM https://interneturok.ru
H [OTPEIIHOCTH
[TpumensaTs hopmyiry Aist
OKpyTJICHHE YHCeL. . s
7.3 BBIYVCIICHHS OTHOCUTEJILHOM https://interneturok.ru
OTHOCHUTENbHAsI TOTPEITHOCTh
[OTPEITHOCTH
[TpakTHyecKkue mpuemMbl OKPYTJISITh YMCJIa C U30BITKOM H
[IPUOJIMKEHHBIX BBIYUCIICHHUH. HEI0CTaTKOM, BBIITOJHSIOT CJIOXKECHUE .
7.4 P . A ’ https://interneturok.ru
BrrunicieHne OTHOCUTEIILHOM 1 BEIYUTAHHE TPUOIMKEHHBIX
[OTPEITHOCTH 3HAUCHHH.
IIpocreiimuye BEIYUCIEHUS HA
p [TpuBOAMTE YKCIIO K cTaHaapTHoMy  |https://www.yaklass.ru/?
7.5 MUKPOKAJIbKYJISATOPE. B
CraHAapTHBIN B YKCIIa 4
. Konrponpnas padora Ne7 o
(hopMupoBaHUE CHCTEMAaTHIECKUX
7.6 Teme «[IpubIKeHHbIE .
3HaHMI O KBaJPaTHBIX HEPAaBEHCTBAX
BEIUHCIICHUS
[loBTOpeHnue. Pemenue
8.1 HEPaBEHCTB, CBOIAIINXCS K [IpuBOANTH HEPABEHCTBO K https://www.yaklass.ru/?
' muHelinbiM. [ToBTOpEHUE. [poCTelIIeMy
PemieHne cucreM HEpaBeHCTB
[lostopenne. CroiicTsa PelieHre KBapaTHBIX ypaBHEHHS
8.2 KBaJIpaTHBIX KOpHei. Pemenue AP P https://interneturok.ru
N MCTIONB3YS (OPMYITBI
KBaZpaTHBIX ypaBHEHHMH
[loBTOopenue. KBagpaTHbie YMeTh pelaTh KBaJpaTHbIe .
8.3 p 7P P AP https://interneturok.ru

HEepaBEeHCTBA

HEpaBEHCTBA PA3HBIMH CIIOCO0AMHU




HOBTOpeHI/Ie. KBaL[paTI/I"IHaH

3HATH AJITOPUTM ITIOCTPOCHUS rpaduka

8.4 . https://interneturok.ru
(byHKITHS. KBaIpaTHIHOHN (PyHKIIMH
8.5 [IpomexyTouHast aTTecTanus. 1 (hopMupOBaHUE CHCTEMATHYECKUX
' lIToroBasi KOHTpOJIBbHAs paboTa 3HAHMH 3a Kypc anreOpsl 8 kinacca
[loBTOpenue. Monyinp yucia. lcrionp30Bath CBOICTBA
p ny . https://www.yaklass.ru/?
8.6 ApudMeTHIeCKuil KBaIpaTHBIN apr(METHIECKOT0 KBaJpaTHOTO
KOpEHBb KOpPHS
[ToBTOpenue. Pemenne 3anau.
p A https://www.yaklass.ru/?
8.7 Pewienne KBapaTHBIX Bri6npars criocod penieHus
ypaBHEHUU
8.8 Peseps
16
MToro no pasmery
102

HToro




9 Knacc MoypoyHoe naaHupoBaHue

Ne Tema ypoka KoJsnuyecTBo yacoB Jdara uzyyenust DyeKTpoHHbIE (I (PPOBDBIE)
n/n o0pa3oBaTesibHbIE pecypchbl
BCEro KOHTPOJIbHBIE | MPAKTHYECKHE
pa6oThI padoTsI
1 klass/matematika
1.
[loBTOpenue. KBagpaTHbIe KOPHU https://resh.edu.ru/
1
2. | TloBTopeHue. KBaspaTHbIe ypaBHEHHUS httos://uchi.ru
3. | NloBTOpeHwUe. Pewtenue 3a/a4 C IOMOLIBIO KBAPATHBIX 1 klass/matematika
ypaBHEHHMMH https://resh.edu.ru/
4 [ToBTOpenue. CucteMbl ypaBHEHHH.CIIOCOGBI pelleHHsl. 1 klass/matematika
' https://resh.edu.ru/
1 .
5. | [loBTOpenue. KBagpaTuuHas ¢pyHknus. [loctpoenue https://uchi.ru
rpadpuKoB KBaJ[paTUYHOH PYHKIMHU
6. | [loBTOpeHHe. KBazpaTHOE HEPABEHCTBOM €TI0 PellleHHe. 1 klass/matematika
' https://resh.edu.ru/
7. | O606wenne u cucremaTusanyus sHaHUH. 1 klass/matematika
https://resh.edu.ru/
8 | Konmponvhas paboma Nel no noemopenuio kypca anceopol 8 1 1 )
" |xkaacca https://uchi.ru
9 1 klass/matematika
- | CremeHsb C 1e/IbIM IOKa3aTeJIEM https://resh.edu.ru/
10 CBOJCTBa CTENEHH C [[eJIbIM 1 klass/matematika
‘| mokasaTeseM https://resh.edu.ru/
11 Pemenue 3aza4 o teMe "CTeneHb ClLeJIbIM ITOKa3aTeeM" 1 )
. https://uchi.ru
12 ApudmeTnyeckuii KopeHb HaTypaJbHOUCTENEHU 1 klass/matematika
' https://resh.edu.ru/
13.| CBoiicTBa apudpMeTHIECKOT0 KOPHSI 1 klass/matematika



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

https://resh.edu.ru/

[IpuMeHeHME CBONCTB apuPpMeTHUECKOT0 KOPHS

14. https://uchi.ru
15 CTemneHb C palioOHaJbHBIM klass/matematika
‘| mokasaTesieMm https://resh.edu.ru/
16 CBolicTBa CTEIEH!U C paliMOHaJbHbIM klass/matematika
‘| mokazaTeseM https://resh.edu.ru/
Pemrenue 3asa4 no tTeMe "CTeneHb cpalioHaIbHbIM
17. : i
HokazaTenem" https://uchi.ru
klass/matematika
18.[Bo3sBenenne B CTENEHL YUCIOBOIO HEPABEHCTBA

https://resh.edu.ru/

19.

060611eHHEe U CUCTEMaTH3alUs 3HaHUH

klass/matematika
https://resh.edu.ru/

20.

KonmpoavHas paboma Ne2
«CmeneHb ¢ payuUoOHANbHbIM NOKA3amesiem»

https://uchi.ru

klass/matematika

211 06nacts onpepeneHdust PyHKIUU https://resh.edu.ru/
22 O6s1acTe onpesiesieHHs GyHKIUH, COJepKalllel MoJKOpeHHON klass/matematika

‘| BbIpakeHUe https://resh.edu.ru/
23.| O6uacTb onpefeneHus QYHKIINH,COAEPKALLEH MOAYJIb httos://uchi.ru
o4 | Bospacranue n y6piBaHue QyHKLMH klass/matematika

' https://resh.edu.ru/
25.| YeTHOCTb U HEYETHOCTb QYHKIUH klass/matematika

https://resh.edu.ru/

26.

OyHKIMA Y = K\X

https://uchi.ru

217.

['paduk pyHKIUA ¥ = K\X

klass/matematika
https://resh.edu.ru/



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

HepaBeHCTBa W YpaBHEHHA,coaepxKalre CTeIIeHb

klass/matematika

28.
https://resh.edu.ru/
HepaBeHCTBa U ypaBHeHU, .
29. P yp https://uchi.ru
cozieprKallye cTeneHb. Alrebpandeckoe pelieHue
HepaBeHcTBa U ypaBHeHUS, COiepKaLLHUe CTENEHD. k|ass/matematika
30.| Tpapuueckoe https://resh.edu.ru/
pelenye
31 HepaBeHCTBa M ypaBHEHHA,COiepAalle KOpeHb klass/matematika
' https://resh.edu.ru/
Pemenune 3a/1a4 Ha IpUMeHeHHE
32. . A P https://uchi.ru
CBOMCTB CTENIeHHON QPYyHKIUU
33.| Pelenue 3ajay Ha IpMMeHEHUECBOHCTE CTENEHHOH GYHKIMH klass/matematika
https://resh.edu.ru/
34.| O6ob1ieHne u cucTeMaTH3aLUs 3HAHUH. klass/matematika

https://resh.edu.ru/

35.

KoumpoavHasi paboma Ne 3
«CmeneHHas pyHKyus»

https://uchi.ru

36.

YucaoBast nocaes0BaTENbHOCTb

klass/matematika
https://resh.edu.ru/

ApudmeTtnyeckas nporpeccus

klass/matematika

37.
https://resh.edu.ru/

38.| ®opmysia n YieHa apupMeTHIECKORIPOrPecCun httos://uchi.ru
39.| Popmy.ia n 4eHa apudMeTHIECKOAIPOrpecchy klass/matematika

' https://resh.edu.ru/
40 | CyMMa n nepBbIX WIEHOB apU(MeTHYeCKOH porpeccuu klass/matematika

' https://resh.edu.ru/
41| TlPuMeHenHE GOPMYJIBLI CyMMBI Nl IEPBLIX 4/IEHOB ]

‘| apudMeTHUeCKO# mporpeccuu https://uchi.ru
42. klass/matematika

['eomeTpuryeckas mporpeccus



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

https://resh.edu.ru/

klass/matematika

43.| ®opMyJia n 4eHa reOMeTPUYECKON MPOTrPECCHH
https://resh.edu.ru/
44.| ®PopMyJibl CYMMBI N IEPBBIX YJIEHOB reOMETPHUYECKOU httos://uchi.ru
nporpeccuu
45.| 3anayn Ha HaxoX/leHHe CyMMBI Nl IEPBbIX YJIEHOB klass/matematika
reoMeTpUYECKOU Iporpeccun https://resh.edu.ru/
46.| CpaBHeHHe CBOMCTB reOMeTPUYECKON U apUPMeTUIECKOU klass/matematika
nporpeccuu https://resh.edu.ru/
47.| Pemenmue 3ajay no teme "[Iporpeccun” https://uchi.ru
48.| O6o6uleHne U cucTeMaTH3aLUs SHAHUH. klass/matematika
https://resh.edu.ru/
klass/matematika
49.| KonmposavHasa paboma Ne4 https://resh.edu.ru/

«IIpozpeccuu»

50. BeposiTHOCTB COOBITHSA https://uchi.ru
51 PemieHve 3a/ja4 Ha BEPOSITHOCTbCOGBITHH klass/matematika
' https://resh.edu.ru/
52.| dyieMeHTbI KOMOMHATOPUKH klass/matematika
https://resh.edu.ru/
53. PelreHre KOM6GMHATOPHBIX 337]a4 https://uchi.ru
54.| PelreHre BepOSITHOCTHBIX 3aa4 CIIOMOLIbIO klass/matematika
KOMOGMHATOPHUKH https://resh.edu.ru/
55 [IpOTUBOTOJIOKHBIE COOBITHS U UXBEPOSITHOCTH klass/matematika
' https://resh.edu.ru/
56.

CoxxeHHe BEPOSTHOCTEH

https://uchi.ru



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

klass/matematika

57.| YMHO)eHue BeposiTHOCTEH
https://resh.edu.ru/

58 OTHOCUTE/IbHASA YACTOTA U 3aKOHOOJIbIINX YUCET klass/matematika

: https://resh.edu.ru/
59.| Pemenue 3agau httos://uchi.ru
60 060611eHMe U CUCTeMaTHU3aLMsA 3HaHUM. klass/matematika

: https://resh.edu.ru/
61 KonmpoavHas paboma Ne5 klass/matematika

| «Cayuaiinvie cobbimus» https://resh.edu.ru/
62.| Tabauibl pacupe/eaeHus

https://uchi.ru

63.

TpeHUpPOBOYHBIE YIIPAXKHEHHUS 10 COCTABJIEHUIO TA0JINIL
pacrpesiesieHuUs

klass/matematika
https://resh.edu.ru/

64.

[loIMroHbl 4aCTOT

klass/matematika
https://resh.edu.ru/

65.

['eHepasibHasi COBOKYIHOCTD U
BbIOOpKaA

https://uchi.ru

66.

Paszmax u eHTpaJIbHbl€ TEHAEHIINH

klass/matematika
https://resh.edu.ru/

CpaBHeHHe 110 00611[eMy IPU3HAKY PA3HbBIX BEIGOPOK

klass/matematika

67.
https://resh.edu.ru/
68.| Meper pas6poca https://uchi.ru
69 060611eH1 e U CHCTEMAaTHU3aLUA klass/matematika
'| 3HaHUIA https://resh.edu.ru/

70.

KoumposavHas paboma N°6
«CayvaiiHble 8eUHUHbBL»

klass/matematika
https://resh.edu.ru/

71.

MHoxecTBa. BeickasbiBaHus. TeopeMbl

https://uchi.ru



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

klass/matematika

72.| CnenoBaHue ¥ paBHOCUJIBHOCTD https://resh.ed /
ps://resh.edu.ru
73 YpaBHeHUe OKPY»KHOCTH. PerieHue klass/matematika
‘| 3agau https://resh.edu.ru/
74.| YpaBHeHHe npsmoii. Pemenue 3aza4 https://uchi.ru
75 MHoOecTBa TOYeK Ha KOOPAUHATHON MJIOCKOCTH klass/matematika
: https://resh.edu.ru/
klass/matematika
76.| Pemenue 3aja4 1o reme:MHoxecTBa. Jloruka.» https://resh.edu.ru/
77. . . " h . hi
O6o6warowuti ypok no meme "Muoxcecmea. Jlocuka ttps://uchi.ru
klass/matematika
78.| MoBTOpeHue. BoluncaeHre 3HaYeHUs] BbIPAXKEHHHL.

https://resh.edu.ru/

79.

HOBTOPEHI/IG. BblunciieHre 3HaYyeHUs BbIpaXXeHHA.

klass/matematika
https://resh.edu.ru/

80.| [ToBTOpeHue. PasioxkeHrne MHOTOY/IEHA Ha httos://uchi.ru
MHOXUTEN
g1.| MoBTopenue. PasnokeHne KBapaTHOTO klass/matematika
Tpex4ysieHa HaMHOKUTeJIH https://resh.edu.ru/
82 klass/matematika
'| TloBTOpeHue. CokpaleHue gpobeit https://resh.edu.ru/
83. i https://uchi.ru
[ToBTOpeHue. CokpalieHue Apobeit : :
84.| TloBTOpeHUe. YIIpoleHHe PalliOHATbHBIX klass/matematika
BLIpaXKeHHU I https://resh.edu.ru/
85.| IloBTOopenue. O6acTb onpese/ieHNs ApPooHU klass/matematika
https://resh.edu.ru/
86.

[loBTOpenue. [lonaTue Mmogyiga

https://uchi.ru



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

klass/matematika

g7.| lloBTopenue. CTaHAAPTHBIA BUAYHCIA
https://resh.edu.ru/
88.| IMosTopenue. CpaBHeHMe BbIpaXkKeHUi klass/matematika
p -Lp p https://resh.edu.ru/
g9.| [loBTOpeHue. ApudMeTHYECKUHKBAPATHBIA KOPEHb. httos://uchi.ru

JlelicTBUSA C KOPHAMHU

90.

[ToBTOpeHue. ApudMeTHUeCKUNKBAPATHBIN KOPEHB.
JleAcTBUA ¢ KOPHAMHU

klass/matematika
https://resh.edu.ru/

klass/matematika

91.| NlpoMexxyTouHas aTTecTanus .Mrorosas
KOHTpOJIbHasA paboTa. https://resh.edu.ru/
92. o https: hi
[loBTOpenue. Pelienye ypaBHeHUH, HEPABEHCTB s://uchi.ru
93.| [loBTOpEHHe. PewieHre 4po6HO-paliOHAIbHBIX klass/matematika

ypaBHEHHUI

https://resh.edu.ru/

klass/matematika

94.| TloBTOpEHHe. PelleHre ypaBHEHUH BbICUIMX CTENEHEH
https://resh.edu.ru/
95.| IloBTOpEHUe. PellteHne cucTeM ypaBHEHUN httos://uchi.ru
96.| [loBTOpEHHeE. PelieHre cucTeM ypaBHEHUI klass/matematika
https://resh.edu.ru/
97.| [loBTOpEHHe. PelieHre 3a/ja4 Ha COCTaBJ/IeHUE klass/matematika

ypaBHEHUI.

https://resh.edu.ru/

98.

[ToBTOpeHue. Pemenue 3agay.

https://uchi.ru

99.

Peseps

100

Peseps

101

Peseps

102

Peseps



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/




PABOYAA IIPOTPAMMA YYEBHOI'O KYPCA

"TEOMETPHA". 7-9 K/IACCBI
LIE/IN M3YYEHMA YYEBHOTO KYPCA "rEOMETPUA"

«MaTemaTuKy yKe 3aTeM Yy4UTb HaZO, YTO OHA YM B NOPSAAOK NPUBOAMTY, — MUCAN BEAUKUIA PYCCKUI
y4yeHbIh Muxann Bacuabesnd JIoMOHOCOB. M B 3TOM COCTOUT OAHa U3 ABYX Lenen obydyeHna reomeTpum Kak
COCTaBHOWM 4YacCTM MaTeEMATUKWU B LIKOME. ITOM Lenn COOTBETCTBYeT AOKasaTesibHaA JIMHMA NpenogaBaHus
reomeTpumn. Cneays npeacraBieHHOM paboyelt nporpamme,HauyMHas € CEAbMOrO Kaacca Ha YPoKax reoMeTpum
obyyaloWwmMnca yuymtca nNpoBOAUTb [OKasaTesibHble PaACCYXAEHWUA, CTPOUTb JIOTMYECKME YMO3aKAKUYEHUS,
[O0Ka3blBaTb UCTUHHbIE YTBEPXKAEHMA U CTPOUTb KOHTP NPMMEpPbI K JIOXKHbIM, MPOBOAUTL PacCyXaeHua oT
«MPOTMBHOrO», OT/IMYATb CBOWCTBA OT MNpPU3HAKoB, (popmy/iMpoBaTb OOpaTHble YTBEPXHKAEHUA. YUYEHUK,
0BN1AAEBLUMIA NCKYCCTBOM paccyaaTb, OyaeT NPUMEHATb €ro U B OKPYXKAIOLLLEN KU3HU.

Kak nucan reometp u negaror Uropb Pegoposud LLapbirnH, «10abMu, NOHMMAIOWMMKN, YTO TaKoe
[0Ka3aTenbCTBo, TPYAHO M AaXKe HEBO3MOXKHO MaHUNYANPOBaTb». M B 3TOM COCTOMT BaxKHOe BOCNUTaTENbHOE
3HayeHne U3yyeHusa reomeTpumn, Npucyllee UMeHHO OTeYeCTBEHHOM MaTeMaTMYecKkol WKoe. BmecTe ¢ Tem
aBTOpPbI MPOrpaMmmbl NPeAOCTEPEratoT YUUTENA OT U3ULWHEro ¢opmanan3ma, 0CO6eHHO B OTHOLLEHUN Hava U
OCHOBaHWUN reomeTpun. PpaHLy3ckuit matemaTnk aH [begoHHe No 3TOMy NOBOAY BbiCKa3anca Tak: «YTo
KacaeTcs AenuKaTHOM Npobsiembl BBEAEHUA KaKCMOMY», TO MHE KaXeTCs, YTO Ha NepBbIX Nopax Hy»KHO BoobLle
n36eraTbNPON3HOCUTb Camo 3TO €N0BO. C APYroi e CTOPOHbI, He cneayeT ynyckaTb HWU OA4HON BO3MOMKHOCTM
0aBaTb NPUMepbl IOTMYECKUX 3aK/IIOYEHUI, KOTopble Kyda B 6osblieii Mepe, Yem UAes aKCMOM, ABAAKOTCA
NUCTUHHbIMU N e ANHCTBEHHbIMU ABUTATENAMU MAaTEMATUHECKOTO MbllLUNEHNA».

BTopoit Lenblo U3yvyeHUa reoMeTpumn ABAAETCA UCMNO/b30BaHNE e€ KaK MHCTPYMEHTa NpupeLleHnmn Kak
MaTeMaTUYECKUX, TaK W MPaKTUYECKMX 33434y, BCTPEYAIOWMXCA B PeanbHOM XKu3HWU. OKOHUMBLUMI Kypc
reoMeTpuN LIKOJIbHUK A0/KEH BblTb B COCTOAHUM OMPEeAeUTb reoMeTprYeckyto Gurypy, onucatb C/10Bamm
OaHHbIN YEepTEX WMAM PUCYHOK, HaWTU MAOWAAb 3eMeNbHOro Y4yacTKa, paccyMTaTb Heobxoaumylo AauHY
ONTOBOJIOKOHHOrO Kabena unu Tpebyemble pasmepsl rapaska ans aBTomobuna. IToMy COOTBETCTBYET BTOpas,
BbIYUCUTENbHAA JIMHNA B M3YYEHMUM TEOMETPUN B LKo/e. [laHHanA NpakTUYecKan JMHUA ABAAETCA HEe MeHee
BaXKHOW, yem neps.as. Eweé MnatoH npeanucbisan, ytobbl «rpaxaaHe MpeKkpacHOro ropoda HU B KOoem c/iyyae
He OCTaBASAN FeoMeTpuio, Befb HEeMasoBaXKHO Aaxe noboyHoe eé npumeHeHWe —B BOEHHOM Aene Aa,
BNPOYEM, M BO BCEX HayKax — ANA /NyYWEro WX YyCBOEHUA: Mbl BeAb 3HAaeM, Kakaa 6ecKoHeuyHas pasHuLa
CYLLECTBYET MENAY 4YE/I0OBEKOM MPMYACTHbIM K FEOMETPUM WM HEeNpuYacTHbiM». [AA 3TOro  yuuTento
pekomeHayeTcA noabupaTth 3a4advM MPaAKTUYECKOro XapaKkTepa 417 pacCMaTpMBaemblX TEM, YYuTb aeTei
CTPOUTb MaTeMaTUYECKME MOAENN PEasbHbIX U3HEHHbIX CUTyauMii, NPOBOAMUTL BbIYUCIEHUA U OLEHUBATbL
afleKBaTHOCTb MOJIyYEeHHOro pesynbTata. KpaitHe BaXHO MNOAYEPKMBATL CBA3U TEOMETPUM C  APYTUMM
npegmetramu, MOTMBMPOBATb WCMOJIb30BaTb OMpeAesieHUs eOMETPUMUYECKUX GUryp M NOHATUR,
AEeMOHCTPUPOBATb NPUMEHEHME NOYYEHHbIX YMEHUI B GUSMNKE U TEXHUKE.

MECTO YYEBHOI'O KYPCA B YYEBHOM MJIAHE

CornacHo yyebHoMy nnaHy B 7—9 Kiaccax usydaercs y4ebHbili Kypc «eomeTpusa», KOTOPbIM BKAKOYaeT
ciefytoLme OCHOBHbIE pa3fesibl coAepskaHua: «feomeTpuyeckne GuUrypbl U X CBOCTBAY,

«M3mepeHre reoMeTPUYECKUX BEAMUYMHY, a TaKKe «J[leKapToBbl KOOPAMHATbl Ha MJOCKOCTUY», «BeKTopbl»,
«OBUxKeHUn nnockoctu» u «MpeobpasoBaHma Noaobumsa».

YuebHbIl NnaH npeaycMaTpuBaeT U3yYeHne reoMeTpmm Ha 6a30BOM YPOBHE, UCXOAA M3 HE MeHee 68 y4ebHbIx Yacos
B yuebHOM roay, BCero 3a Tpu roga obyyeHna — He meHee 204 yacos

COAEPKAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHUA)
7 Knacc

HayanbHble NOHATMA reomeTpuKn. TOUKa, NpAMan, OTPe30oK, NyY. Yron. Buapl yrnos. BepTuKanbHble N CMeXHble
yrAbl. 6uccekTpmca yrna. JJomaHas, MHOTOyrofibHUK. MNapannenbHOCTb MNepneHANKYAAPHOCTb NPAMBIX.



CummeTpuruHble durypbl. OCHOBHbIE CBOWCTBA OCEBOW CUMMETPUN. MpUMepPbl CUMMETPUM B OKPY)KaloLWEM
mupe.

OCHOBHble MOCTPOEHUS C MOMOLLbIO LMPKYASA U NMHENKKU. TpeyronbHUK. BbicoTa, meanaHa, buccektpuca, mx
CBOWCTBA.

PaBHo6eapeHHbINMPaBHOCTOPOHHUIATPEYIONIbHUKM. HEepaBEHCTBO TPEYro/ibHMKa.
CBOMCTBa M NPU3HAKK paBHOBEAPEHHOrO TPeYroNbHUKaA. MPU3HaKM PaBEHCTBA TPEYrO/IbHUKOB.
CBOICTBA M NPU3HAKM NapannefibHbIX NpsmbiX. CyMma yrnoB TpeyronbHUKa. BHewwHMe yrabl TpeyrobH1Ka.

MpPAMOYronbHbIA TpeyronbHWK. CBOWCTBO MegMaHbl NPAMOYTo/IbHOrO TPEYro/ibHUKa, NPOBEAEHHOW K
runoTteHyse. MpuU3HaKky paBeHCTBa NPAMOYIO/bHbIX TPEYrObHUKOB. MPAMOYToNbHbIN Tpe YrobHUK € yraom 8 30°.

HepaBeHcTBa B reOMeTPUN: HEPABEHCTBO TPEYro/IbHUKA, HEPABEHCTBO O AJIMHE IOMaHON, Teopema 0 60/bliem
yrne n 6o/blueit CTOPOHe TPeyrosibHMKa. MNepneHamKyaap 1 HakAoHHasA.

FeomeTpMyeckoe MecTo ToueK. buccekTpuca yrna M cepeauHHbIA  NepneHaMKyasp K OTPesKy Kak
reoMmeTpuyYecKme Mmecta TOYEK.

OKpY»KHOCTb M KPYr, Xop4a M AMaMeTp, UX CBOWMCTBA. B3anMmHOe pacnosioXKeHne OKPYMKHOCTU U MPAMON.
KacatenbHas u cekywan K oKpyXHocTu. OKPY*KHOCTb, BNMCAHHAA B yroa. BnvcaHHas M onucaHHan OKPYXKHOCTM
Tpeyro/ibH1Ka.

8 Knacc

YeTbIpéxyronbHUKKN. Mapannenorpamm, e€ro npusHakm M cBOMCTBA. YacTHble c/iyvyan napanienorpammos
(npamoyronbHKK, pomb, KBaapaT), UX NPU3HAKK U CBOMCTBA. Tpaneumsn, paBHObOKas Tpaneuus, eé cBOMCTBa U
npu3Haku. MNpamoyronbHaa Tpaneums.

MeTopg, yasoeHua meamaHbl. LI,eHTpaanaﬂ cummeTpua. Teopema daneca u TeEOpPemMa O NPOonopLMOHANbHbIX
OTpe3Kax.

CpeaHue NIMHUK TPeYroabHWKa UTpaneumnn. LieHTp Macc TpeyroabHMKa.

MNopobue TpeyroNbHNKOB, KO3dPUUMEHT Nogo6mA. Mpr3HaKM Nofobus TpeyronbHUKOB. MNpumeHeHne nosobus
npu peleHun npakTUyeckux 3agad. CBONMCTBa niolagen reometpuyeckux oéuryp. dopmynbl ana naowaam
TpeyronbHWKa, Nnapannenorpamma, pomba n Tpaneumm. OTHoWeHMe naowanen nogobHbIx duryp.

BbluncneHue naowagen TpeyroibHMKOB M MHOTOYro/IbHUKOB Ha KaeTyaTol bymare.
Teopema Mudaropa. MprmeHeHne Teopembl Mudaropa Npu peieHnn NPakTUYECKMX 3a4auy.

CMHYC, KOCWMHYC, TaHreHC OCTPOro yrna NpsAMOYro/IbHOrO TpeyrosibHuKa. OCHOBHOE TPUIrOHOMETPUYECKoe
TOXAecCTBO. TpUroHomeTpudeckne dpyHKumm yrinos B 30°, 45° 1 60°.

BnuncaHHble M LUeHTpasibHbIE YI/bl, Yroa MeXAy KacaTeNbHOW U XOPAON. YIibl MeXAY XOpAaMM U CEKYLLMMMU.
BnucaHHble W OMNUCAHHbIE YEeTbIPEXYrONbHUKU. B3anMmHOe pacnonoxeHwe ABYX OKpy)KHocTen. KacaHwue
OKpY*KHOCTeN.ObLLmMeKacaTeNbHbIEKABYM OKPYKHOCTAM.

9 Knacc

CUHYC, KOcUHYC, TaHreHc yrnos oT 0 o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. Popmybl

npueeaeHuA.

PeweHune TpeyronbHUKOB. Teopema KOCMHYCOB U Teopema CUHYCOB. PelueHMe npakTMYeCcKMX 3agad C
MCNoZ1Ib30OBaHMEM TEOPEMbI KOCMHYCOB U TEOPEMDBI CMHYCOB.

I'IpeoﬁpasoBaHme I'IOAO6MFL I'Iop,oﬁme COOTBETCTBEHHbIX 3/1IEMEHTOB.

Teopema onpounsBeaeHNNOTPE3KOBXOPA, TEOPEMbIONPOM3BEAEHUN OTPE3KOB CEKYLLMX, Teopema O KBaapaTe
KacaTe/IbHOM.

BEKTOp, O/T1MHa (MOAV/’Ib) BEKTOpPa, COHaMnpaB/iIeHHblEe BEKTOPbI, MPOTUBOMNO/ZIOKHO HaAMNpPaBJ/IEHHbIE BEKTOPLI,
KONI/IMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNepauum Hag BeKTopamu. PasnoxkeHne BeKTopa No ABym



HEKO/I/IMHEAPHbIM BEKTOPaAM. KOOp,ﬂ,MHaTbI BEKTOpa. CKal'I‘r'IpHOE npoun3ssengeHne BEKTOPOB, NpUMMEHEHNE ANA
HaXoXaeHunAa a1nMH U yrnos.

[eKapToBbl KOOPAMHATbI Ha MJIOCKOCTU. YpaBHEHUA NPAMOIN M OKPYXKHOCTM B KOOpAMHaTax, nepeceyeHune
OKPY)KHOCTEN M NpPAMbIX. MeToa KoopAnHAT 1 ero NpuMeHeHue.

MpaBUAbHbIE MHOTOYrONbHUKM. [IMHA OKPYKHOCTU. [padycHasa v paanaHHaa Mepa yria, BbluncieHne aanH ayr
OKpY»KHOCTeW. MNaowaab Kpyra, CEKTopa, CerMmeHTa.

OBVXXEHUA MNIOCKOCTM U BHYTPEHHWE CMMMeTpuK duryp (anemeHTapHble npencrasneHusa). MapannenbHbii
nepeHoc. MNMosopor.

NJAHWUPYEMbIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHWA PABQYEN NPOrPAMMbI KYPCA
(Mo roAAM OBYYEHWA)

OcBoeHue y4yebHoro Kypca «feomeTpua» Ha YpoBHE OCHOBHOTO 0bLLero obpasoBaHma A40/KHO obecrneynsaTb
AOCTUNXKeHKne cneayro- Wux npeameTHbIX O6pa3OBaTe}'IbeIX pPe3ysbTaToB:

7 Knacc

6 PacnosHaBaTb M3yyeHHble reomeTpuyeckme GUrypbl, onpeaenaTb MX B3aMMHOE pacrnosioxKeHue, n3obparkaTb
reomeTpuyeckme ¢u- rypbl; BbINOJHATL YEPTEXM MO YCAOBUIO 33a4aun. M3mepsATb SIN- HEMHbIE U YrioBble
BE/IMYMHbI. PellaTb 33434M Ha BblYMCAEHWUE O/ IMH OTPE3KOB U BE/IMYMH YI/I0B.

6 JenaTb rpybyto OLLeHKY IMHENHbIX U YIN0BbIX BEANYMH Npeame- TOB B peasibHOM KU3HWU, Pa3smMepoB NPUPOAHbIX
06beKTOB. Pa3- AnyaTb pasmepbl 3TUX 06BEKTOB MO NOPAAKY BENUYNHDI.

6 CTpOMTb YepTeEXU K rEOMETPUHECKNM 3a4a4aM.

6 M0Nb30BaTLCA NPU3HaKaMKM PaBEHCTBA TPEYIO/IbHNKOB, UCMOJIb- 30BaThb NPU3HAKM 1 CBOICTBA paBHObGeApeHHbIX
TPEeyrosbHUKOB NP peLleHnmn 3a4au.

6 npOBO,EI,VITbJ'IOFVILIeCKVIe paccyXaeHnAa c UCNoJsib30BaHNEM reome- TPUYECKUX Teopem.

6 [loNb30BaTbCA NPM3HAKAMM PABEHCTBA NPAMOYIOJIbHbIX TPEY- FO/IbHUKOB, CBOMCTBOM megunaHbl, I'IpOBep,éHHOﬁ
K TMNOTeHy3e NPAMOYro/ibHOroTpeyrosibHuKa, BpeeHnmreomeTpmny4eCkmnx3a- gay.

6 OnpenenaTb NapannenbHOCTb MPAMbIX C MOMOLLBIO YI/I0B, KOTO- pble 06pasyeT ¢ HUMUK cekylaa. Onpeaenatb
napanienibHOCTb NMPAMbIXCMOMOLLbIOPABEHCTBAPACCTOAHMINOTTOYEKOAHOMMPSA- MO A0 TOYEK APYroi Npsmon.

6 PewaTtb 3a4a4m Ha KneTtyaTom 6ymare.

6 MNpoBOANTb BbIYUC/IEHMA U HAXOAUTb YNCNOBbIE U 6YKBeHHbIe 3Ha4YeHMA yrnoB B reoOMeETpPUYHECKUX 3ada44ax C
MCNO/ZIb30BaHMEM CyMMbl yrnos TpeyrolbHUMKOB U MHOTOYroJibHUKOB, CBOWCTB yrnos, O6pa3OBaHHbIX npu
nepeceyvyeHn AByx napannesibHbixX NPAMbIX CE'I-(YUJ,El\;I. PewaTtb npakTMyecKme 3a4a4M HaHaxXoXae- H1e yraos.

6 Bnapetb noHATMEM reomeTpnu4yeckoro mecrta To4eK. YmeTb onpe- AenATb 6MCC€KTpVICV yrna v Cepe,ﬂ,MHHbIVI
nepneHanKynAap K oT- pe3ky Kak reomeTpmnyeckme mecrta To4ekK.

6 PopMynMpoBaTb OMNpPeaeneHUs OKPYXKHOCTU WU Kpyra, XOpAbl M AMameTpa OKPYMKHOCTW, MOJb30BaTbCA WX
cBOMCTBAMW. YMETb NPUMEHATbL 3TU CBOMCTBA NPM PelleHmm 3aaad.

Bnapetb noHATMEM OMMCaHHOM OKOJ0 TPpeyrosibHMKa OKPYXHO- CTU, YMEeTb HaXoaAuTb eé LeHTp. MNonb3osaTtbeA
CbaKTaMI/I O TOM, 4YTO 6MCC€KTpMCbI YrnoB TpeyrosibHMKa nepecekakoTcAa B O,EI,HOﬁ TOYKE, N O TOM, 4YTO CepeUHHDbIE
nepneHaAnMKynApbl KCTOPOHAM TpeyroJsibHMKa nepecekatoTcAa B O,CI,HOVI TOYKe.

6 Bnagetb noHATHEM KacaTenbHOM K OKPY¥HOCTU, NOJ/Ib30BATbCA TEOPEMOﬁOHepﬂeHAMKynﬂpHOCTMKacaTEHbHOVI
npagunyca, npo- BEAEHHOrO K TOYKEe KacaHuA.

6 [Nlonb3oBaTbCA I'IpOCTel\;ILUMMM reomeTpnyeCkMmm HepaBeHCTBa- MU, MOHNUMATb UX I'lpaKTMLIeCKMl\;I CMmbICA.

6 [NpOBOAMTL OCHOBHbIE FeOMETPUYECKUE MOCTPOEHMA C MOMOLLLBIO LIUPKYAA U JNINHENKN.

8 Knacc



6 Pacno3HaBaTb OCHOBHbIE BUAbI YHETbIPEXYTO/IbHUKOB, UX3/IEMEHTbI, M0/1Ib30BATbCA UX CBOMCTBAMMU npu peweHnn
reomeTpmyecCkmnx 3aaad.

6 anMEHﬂTbCBOVICTBaTOHKM nepecevyeHnameamnaHTpeyrosibH1MKa (LI,eHTpa MaCC) B peweHnn 3aaad.

6 Bnagetb noHATMEM CpefHel SIMHUKM TPEeYrofibHMKa W Tpaneumu, NPUMEHATb UX CBOMCTBA MPU PeLIeHUK
reomeTpuueckux 3agad. Mosib3oBaTbca Teopemoit daneca M Teopemoi O MPOMOPLIMOHA/BbHBIX OTPe3Kax,
NPUMEHATbUXANAPELLEHUANPAKTUYECKMX3a[ad.

6 anMEHFITb NMPU3HaKn I'IO,D,O6MFI TPEYro/sibHNMKOB B peEIEHNUN TEOMETPUYECKUX 3aau.

6 Monb3oBaTbcA Teopemoi [udaropa ANA peleHUs FeoMEeTPUYECKMX M NpaKTUdecknx 3agad. CTpouTb
MaTEMATUYECKYI0 MOZENb B TMPaAKTUYECKUX 3aJayaX, CaMOCTOATE/NIbHO [JefaTb YepTé M  HaxoauTb
COOTBETCTBYIOWME A/IUHbI.

6 Bnagetb noHATMAMM CNHYCa, KOCMHYCa U TaHIreHCa OCTPOro yraia npAmMoyrosibHoOro TpeyrojibHuKa. MNonb3oBaTtbceA
3TUMU MNOHATUAMM ONA pelleHnA NPaKTU4YeCKnxX 3aaad.

6 BbluncnaTh (pasnmMuHbiMm cnocobamu) nNaolaab TPEYrobHMKa M NIOLWaAN MHOFOYro/ibHbIX GUryp (nonb3yachb,
rae Heobxo4MMo, KaNbKynaTopom). MpUMEHATb NOyYEHHbIE YMEHMA B MPAKTUYECKMX 3a4a4ax.

6 Bnagetb NOHATMAMM BMMCAHHOMO M LLEHTPAZIbHOMO Yria, UCMONb30BaTb TEOPEMbI O BMMCAHHbIX Yraax, yraax
MEXAY XOpAaMu (CEKYLLMMM) 1 yIe Mexay KacaTesibHOM U XOpAoM Npy peleH reomeTpruyeckux 3agad.

6 BnafeTb NOHATMEM OMMCAHHOIO YETbIPEXYTOIbHMKA, MPUMEHATb CBOMCTBA OMMCAHHOTO YeTbIPEXYTOSIbHUKA NPU
pelleHnmn 3aaau.

MprUMeHATb NoIyYeHHbIEe 3HAHUA Ha NPAKTUKE — CTPOUTb MaTeMaTUYECKME MOAEIN ANA 33734 PeasibHOM HKU3HU
M NPOBOAMUTb COOTBETCTBYIOLLNE BbIYNCAEHMUA CPUMEHEHNEMMNOA0BUANTPUTOHOMETPUN (NONb3YACD, rae
HEobX0AMMO, KaNbKyAaTOPOM).

9 knacc
6 3HaTb TPMrOHOMETPUYECKNE DYHKLMM OCTPbIX YI/10B,HAXOAUTb C UX MOMOLLLbIO Pa3/IMYHbIE 3/IEMEHTbI
NPAMOYro/IbHOTO TPEYrosibHUKa («peLlleHrne NPSMOYTro/IbHbIX TPEeYrosbHUKOBY). HaxoguTb (c nomoLbio
Ka/IbKyNATOpa) AJIMHbI U YIAbl ANA He Tab/IMYHbIX 3HaYEeHWUA.

6 Monb3oBaTtbcA Gopmynamu NPUBEAEHNA Y OCHOBHbIM TPUFOHOMETPUYECKUMTOXAECTBOMAIAHAXOMKAEHNA
COOTHOLIEHNNMEKAY TPUTOHOMETPUUECKUMM BEIMYMHAMM.

6 MIcnoib30BaTb TEOPEMbI CUHYCOB Y KOCUHYCOB ANSHAXOMAEHUA Pa3/IMYHbIX 9/1IeMEHTOB TPEeYro/ibH1Ka
(«peleHne TpeyroNbHMKOB»), MPUMEHATL UX NPU PELLEHMM FEOMETPUYECKMX 3a4au.

6 Bnagetb noHATMAMK Npeobpa3oBaHma NoA06us, COOTBETCTBEHHbIX 3/1EMEHTOB NoA06HbIX duryp.
Monb30BaTbCA CBOMCTBAMM NOA406MA NPOMN3BONbHbLIX GUTYP, YMETb BbIYMCAATL AJANHbI M HAXOANUTL YI/bl Y
nofo6HbIx duryp. MprmeHATL CBOMCTBa NOA406MA BNpaKTUUYECKMX3a4a4ax.YMeTbNpUBOAUTLNPUMEPDI
nofo6HbIX GUryp B OKpYrKatoLLLEM MUpe.

6 [MoN1b30BaTbCA TEOPEMAMM O NPOM3BEAEHMM OTPEIKOB XOP, O NPOU3BEAEHMN OTPE3KOB CEKYLLMX, O KBagpaTe
KacaTe/ibHOM.

6 [loNb30BaTbCA BEKTOPAMM, MOHMMATb UX FEOMETpMHeCKMVI n ¢M3M‘-I€CKVII‘;1 CMbICN, NPUMEHATb UX B pelleHnn
reoMmeTpudecKkmnx n ¢M3M‘-IECKVIX 3adad. an/IMEH’r'ITb CKanApHOeE npon3seaeHMEBEKTOPOB AN1A HaXOXAEHNUA
ANVH N YyTnoB.

6 Nonb30BaTLCA METOA0M KOOPAWNHAT Ha NJIOCKOCTHU, MPUMEHATb €ro B peleHnn reoOMeTpUYeCKnX 1
NPaKTN4YeCKnxX 3agau.

6 BnageTb NOHATUAMM NPABUIBLHOTO MHOTOYTO/IbHUKA, AJIMHbI OKPYKHOCTU, A/IMHBIAYTMOKPYHKHOCTUM
pagnaHHOM Mepblyraa, YMeTb BbIUMCAATb NAOWAAb KPyra v ero yactei. MpnumeHATb NoAyYeHHbIe YMEHWA B
NPaKTUYECKMX 3aZauax.

6 HaxoanTtb ocu (MAK LeHTPbI) cUuMmMeTpUn GuUryp, NPMMEHATb ABUMKEHMSA MNOCKOCTM B NPOCTEMLLNX CyYanX.



6 MPUMEHATb NONyYEHHbIe 3HAHUA Ha MPAKTUKE — CTPOUTb MaTeMaTUYECKME MOLENMN ANA 33434 peasibHOM
YKU3HU U NPOBOANTL COOTBETCTBYIOLLME BbIUYMCIEHNA CNPUMEHEHNEMMTOA0ONANTPUTOHOMETPUYECKMX
bYHKUMI (NoNb3yACh, Fae He0bX0AMMO, KaNbKyIATOPOM).
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Paszgen 1. I[Ipocreiiminie reom

eTpuyeckue GuUrypbl U HX cBoiicrBa. U3mepeHue

reoMeTpu4YecKnx BeJU4YuH. ( 14 4)

[IpocTeiiine
reoMeTprU4YecKHe

®opmysMpoBaTh onpejeaeHust
HUJJIIOCTPUPOBATH MOHATHUS

https://lesson.ed

u.ru
1. O6HeKTRI: TOUKH, 2 0 0 OTpE3Ka, JIy4a; yrja, NpsMoro, https://resh.edu/
1. npsiMble, JIyH, OCTpPOro, TYIIOro v ru
IJIbI .
y ’ Pa3BepHYTOrO yrJjoB. https://do2.rcokoi
MHOTOYTOJIbHUK, tru
JIOMaHasi
PacnosnaBaTk u3y4eHHbIe
reomeTpudeckue GUrypsl,
onpezesATb UX B3AUMHOe https://resh.edu
OTpe3ku. CpaBHeHUE pea ps:// /
1. 2 0 0 pacroJioXXeHue, BbINIOJHATh ru
nu3MepeHue N ) .
2. OTDE3KOR 4epTEKIIO YCAOBHUIO 3a/la4H, https://do2.rcokoi
P NIPOBOAUTH tru
NpocTeHlIre NOCTPOEHU C
MOMOILIbIO LIUPKYJIS U
JIMHENKHU.
dopMyIMPOBATH OCHOBHBIE
MOHSITUSA UONpeJesleHus.
PacnosHaBaTb U3y4eHHbIe
reomeTpuyeckue GUryphbl
P burypsr, https://resh.edu/r
1 Yrabl. Bugsel 1 onpenesiiTh UX B3aUMHOE u
) rJ10B.PaBeHCTBO acCIoJIOKHU e .
3 y P o https://doZ2.rcokoi
yIJIOB BBITIOJIHAThUYEPTEKIIO tru
YCJIOBUIO3aJavyH. '
[IpoBOAUTE NpoOCTeLINE
MMOCTPOEHUSI CIIOMOIIbI0 LIUPKYJIS
WJIMHENKU.
H3MepsaTh JUHENWHbIE U
YTJIOBbIE BEJIUYHHBI
CoaBHEHME 1 reoMeTpUYECKUX U
P MPaAKTUYECKUX 00'bEKTOB. https://resh.edu/
1. U3MepeHue YIJjoB. 2 0 0
OnpefensaThb «Ha rJja3» ru
4. Pemenue 3asa4

pa3sMepbIipeasbHbBIX 00'bEKTOB,
MMPOBOAUTHLIPYOYIO OLIEHKYHUX
pasMepoB.

https://do2.rcokoit.ru




Pemrats 3aga4yu Ha

BbIYHUCJIEHHWE JJIMH OTPE3KOB U

BE€JIMYHH yTIJIOB.

CMeXxXHbIe U

[IpoBOAUTH KJIaCCUPUKAIUIO

https://resh.edu/r

1. 2 YIJIOB, BBIYUCJIATD JIUHEWHbIE u
5. BEPTHKANLHBIEYTI WyTJIOBbIE BEJIUYHHBI, https://doZ2.rcokoi
bl NIPOBOJUTH t.ru
He 06X0UMble
JloKa3aTeJbHbIe
paccyxJeHusl.
H3MepsTh IMHEHHbIE U
[lepumeTp u noMAAb Zggfaiiﬁnieii‘;?(}[;l https://resh.edu/r
1. | &uryp, cocTaBneHHbIX 2 NPaKTUYECKUX 06'bEKTOB. u .
6. | M3NPAMOYTO/JILHHUKOB PewmaTh3aa4yy Ha BbIYHUCIEHHUE https://do2.rcokoi
JJIMH OTPE3KOB U BEJIMYUH tru
yIJIOB,
nepyuMeTpa u maouagu euryp.
®opMysIMpoBaTh OCHOBHBIE
MOHATHSA UONpPeJeTeHHUs.
PacnosHaBaTh U3y4YeHHbIE
Pel_uell-'me saZat 1o reoMeTpuyeckre GQUTyphl, https://resh.edu.ru
1. | TeME: HauanpHele 2 onpezesiTb UX B3aUMHOE
7 | FeoMeTpHHeckue pacroJsiokeHHe, BLITOJHATE subject/lesson/728
CBECHNA YepTEXKIIO YCIOBUIO 3a/[a4H. 5
[IpuMeHSATHh NOJy4YeHHbIEe /start/297908/
3HAHUANPHU pelleHuH 3a/a4
KonTtposibHas pa6oTa
Nel moTeme [IpMeHATH MoJIyYeHHbIe
1. "OCHOBHBIE CBONCTBA 1 3HAaHUA.YMeTb COrJIaCHO
8. npocTedimux MOJIOXKEeHUsI 0QOPMJIATH
reoMeTpUYIECKUX sajatu.
¢puryp”
HUToro no pasgeny: 1

Paspaen 2. TpeyroqibHUKH (224).




[TousaTue o

paBHBIX
TpeyroJibHUKax
PacnosHaBaTb Napbl PaBHbIX
2.1. Y IIeEpBUYHbIE https://resh.edu/
TPEYroNbHWKOB Ha roTOBbIX
npejCcTaBJIeHUsI ru
yepTexax
0 paBHbIX
(KOHT'PY3HTHBIX)
burypax
dopmynnposaTb onpeseneHma
Buccektpuca BbICOTbI, MeAnaHbl, BUCCEKTPUCHI
2.2 phea, » MEA ’ prcel, https://resh.edu/r
BblCOTa, MeAnaHa cpeaHer NIMHUUTPEYTObHKA; u
TpeyrosibHMUKa Pacno3HaBaTb U
n306pakaTb UX Ha YepTexKax 1
pUCYHKaX.
MepBbilt NpU3HaK dopmynuposaTb onpeseneHne
https://resh.edu/r
53 paBeHcTBa PaBHbIXTPEYro/IbHUKOB, u
| TpeyronbHukos. Mepsble OpPMYNNPOBaTb U AOKa3bIBaTb .
pey P bopmyamp A https://do2.rcokoi
MOHATUA O TeopeMbl O MpU3HaKax tru
[lOKa3aTeNbCTBax B PaBeHCTBA TPEYro/bHUKOB )
reomeTpum
. dopmynuposaTb onpeseneHne
BTopoi https://resh.edu/r
PaBHbIXTPEYro/IbHUKOB,
2. fpuU3HaK bopmynmMpoBaTh 1 fOKa3bIBATH 4
4. paBeHCTBa PMy/Mp https://do2.rcokoi
Teopembl 0 NpU3HaKax
TPEeyroJIbHUKO tru
paBeHCTBa TPEYroNbHUKOB
B
. dopmynuposaTb onpeseneHne
TpeTui npusHak https://resh.edu/r
PaBHbIXTPEYro/IbHUKOB,
2. papercrba dbopmynmpoBaTh 1 [OKa3bIBATH u
5 TPEeyroJbHUKOB pMy/vp https://do2.rcokoi
Teopembl 0 NpU3HaKax tru
paBeHCTBA TPEYro/NbHUKOB )
dopmynuposaTb onpeseneHne
[Ipu3HaKu paBeHCTBA PaBHbIXTPEYrONIbHUKOB )
p p ’ https://do2.rcokoit
2. TPEYTOJIbHHUKOB . bopmynmpoBaTh 1 fOKa3bIBATH u
6 Pemienue 3azau. Teopembl 0 NPU3HaKax PaBeHCTBa ’
TPEYroNbHWKOB. MpUMEHATb
NoNyYeHHble 3HAHWA NPU PeLLeHUn
3agau
[IpsAMOyTOJIbHBIN
TpeyroJbHUK. ®opmMynpoBaTh CBOWCTBA U https://resh.edu/r
2. [lpu3HaKu paBeHCTBa MPHU3HaKHU paBEHCTBA u
7 PSIMOYTOJIbHBIX NpPsIMOYTOJILHOI'O TPEYroJibHUKa. https://do2.rcokoi
tru

TpeyroJbHHUKOB




dopmynIupoBaTh
omnpejeseHNe MeAaHbl

CBOHCTBO TpeyroJibHHKa; paclio3HaBaTh https://resh.edu/
2. MeauaHbl U M306paXkaTh UXHA ru
8 NpPsAMOYTOJIBHOTO yepTexkax U pUCYHKaX. https://do2.rcokoi
TpeyroJibHUKa [IpuMeHATH CBOMCTBA t.ru
MeAUAHBINPSIMOYT0JbHOTO
TpeyroJibHUKA MPU pellleHun
3a/1a4.
dopMysIMpOBaTh ONpeaesieHHue
aBHOOeJpEeHHOr0 U
PaBHOGeApEHHBI p AP https://resh.edu/r
5 ou PaBHOCTOPOHHETO u
: TpeyroJbHUKOB,IIPUMEHSTh .
9 PaBHOCTOPOHHHE pey p https://do2.rcokoi
CBOMCTBa
TPeyroJbHUKHU tru
TpeyroJbHUKOB IPU
pemeHnn3aaaq.
CBoicTBO ®dopmynnpoBaTb U fOKa3bIBATb https://resh.edu/r
2. paBHOGEAPEHHOTO TEOpPEeMbIO CBOMCTBAX M NMpU3HaKax u
1 TpeyroJbHUKa. paBHOobeApEHHOro TpeyrosibHMKa https://doZ2.rcokoi
0 tru
dopmynnpoBaTb U [OKa3bIBATH
[Ipu3Haku pynnp A https://resh.edu/
TeopemblOo NMpU3HaKax
2. PaBHOGEAPEHHOTO aBHObEePEHHOrO TPeyrosbHUKa ru
1 TpeyroJbHUKA. P AP pey ' https://do2.rcokoi
1 MpUMEHATb NONYyYEeHHbIe tru
3HaHMWA NPU pelleHnn 3aa4 )
OpPMYNNPOBaTb U JOKa3bIBAThH https://resh.edu/r
CooTHOlIIEHHE CTOPOH popmyup A ps:// /
2. N TEOPEMbIO COOTHOLIEHUAX MEX Y u
1 Y CTOPOHaMM 1 https://do2.rcokoi
TpeyroJibHUKa
2 yrnamuv TpeyronbHuUKa tru
[Ipocreiiiue
HepaBeHCTBa B
P https://resh.edu/r
> reoMeTpHU. dopmynmpoBaTh U AOKa3bIBATb u
' HepaBeHcTBO TEOPEMbIO HepaBeHCTBe .
1 P P P https://do2.rcokoi
3 TpeyroJibHUKa. TPEYroNbHWKa tru
HepaBeHcTBO )
JIOMaHOHM.
m o anlN\eHﬂTb CBOWCTBO https://resh_edu/r
2. pAMOYTOBHbIN MPAMOYrO/IbHOFOTPEYro/IbHUKA C u
TpPeyroJIbHUK C YTJI0M .
1 38°y y yrnom 8 30 npwm https://do2.rcokoi
4 t.ru

peweHnn 3aga4




CTpouTh YepTexH, peliaThb
3a/lauMC MOMOILbIOHAX0XK/AEeHU A
paBHBIX TPEYTOJIbHUKOB.

https://resh.edu/

. 1 ru
i Pemenne sana4 [IpuMeHATh NPHU3HAKU htt do2 Koi
s: o2.rcokoi
= paBeHCTBA NPAMOYTOJIbHBIX p //t
TpeyrojbHHKOB B -ru
3a/ja4vax.
YMeTh NIPpUMEHSTh NOJIyYeHHbIE
KonTposibHasa pa6orta
2. 1 3HaHUA OpU
NeZno Teme
1 " " CaMOCTOSITeJIbHOMPEIIEHUH
TpeyrosibHUKH
6 3ama4
HToro no pasgeny: 2
2
Pa3agen 3. IlapajsiesibHbIE NpsiMble, CyMMa yIJIOB TpeyroJjbHuKa (14 4)
[lapansienbHbIE dopMysIMpOBaTh NOHATHE
3. NpsAMble, X CBONUCTBA. 2 napaJijejibHbIX NIPSMBIX, https://resh.edu/
1 IMaTbii MOCTyJ1aT HaXOAHUTBbIIPAKTHUYECKHUE ru
EBkuinja. NnpUMephbl.
Hakpecrt sexcalue, o
COOTBETCTBEHHbBIE U OPMY/NPOBaTb OMNpeseNeHns napan
OJIHOCTOPOHHHUE YTJIbI NesbHbIX NPSAMbIX; YI0B,
3 (06pazoBaHHbIe NIPH 06pa3oBaHHbIXMPU NepeceyeHnm h . hed
: nepeceveHUH 2 ABYX NapannenbHbIX NPAMbIX ttps://resh.edu/
2 . ru
napasjieJbHbIX MPSAMbIX cekyuein; popmyan posatb u
cekyeit).CBolcTBa [l0Ka3bIBaTb TEOPEMDbI, BbipaatoLme
napaJijieJibHbIX CBOICTBa NapanienbHbIX NPAMBbIX.
MPsIMbIX.
[lpusHaku dopmyin poBaThb U A0Ka3bIBaTh
lapa/lyIeIbHOCTH TeopeMmbl, Bbipaatolme https://resh.edu/r
3. NpAMbIX4epes 2 NPW3HAKWM NapanienbHoOCTN AByX u
ABEHCTBO PAacCTOSIHUU .
3 P pace NPAMBIX Hepes https://do2.rcokoi
OT TOYEK OIHOU PaBEHCTBO PAcCTOAHMI OT TOYEK tru

NpsIMOM/JI0 BTOpPOH
NnpsAMOU

0AHOMNPAMOA0 BTOPOM NPAMOIA .




Hakpecrt nexamue,
COOTBETCTBEHHbIE
Y OJHOCTOPOHHHE
yTJIbl PopMysH poBaTh U
obOpa3oBaHHble OKa3bIBaTbTeOPEMBI
(06p 2 A P ’ https://resh.edu/
NIpU IlepeceyeHnH BbIpa’Kamolye NpHU3HAKU u
napaJijieIbHbIX rnapasiieIbHOCTH ABYXIPSAMBIX.
MPSIMBIX CEKYIIEHN).
[IpusHaku
napaJijesbHbIX
NPsSMBbIX
dopmynmpoBaTb U A0OKa3bIBATH
CymMma yrJioB TEOPEMbIO CYMME YI/10B TPeYro/ibH1Ka https://resh.edu/
TpeyroJibHUKa 1 2 TPeyronbHUKa. BbluMCAATE CyMMy ru _
MHOT'OYTOJIbHUKA VT/I0BTPEYrONbHNKaM https://do2.rcokoi
MHOTOYrO/IbHUKa tru
dopmynmposaThb Z [lOKa3blBaTb
https://resh.edu
BHewHHe YIJIbl TEOPEMbl BHELLHEM YT/1e TPeYro/IbHUKA. p //ru /
TpeyrobHUKA 2 BbluMCAATE CyMMy YI/1I0B TPEYrosibHUKa )
" https://do2.rcokoi
MHOFOYroJIbHUKa tru
OMMPaACh Ha yCnoBKA
3a/a4uv,NpoBoAUTb https://resh.edu/r
PeweHune 3apay 1 0 0 Heobxoaumble u
[OKa3aTeNbHble PacCyKAeHuA. 1 https://do2.rcokoi
HTepnpeTMpoBaTb NONYYEHHbIN tru
pesynbTat
1 COMOCTaB/IATb ero C yc10BMeM 3343a4u
KoHTponbHaa pabota
[IpyMeHATH CBOM 3HAHUS,
Ne 3 no Teme o
" 1 1 0 YMEHHSAH HaBbIKU B KOHKPETHOH
MNapannenbHoble
AeATeJbHOCTHU
npAmble. Cymma yrnos
TPEYrosibHUKA"
HToro no paszeny: 1 1
4
Pazaen 4. OKpy>KHOCTb U KpyT. leomeTpudyeckue nocrpoenus. (14 4).
®opmynnpoBaTh
onpejeseHUs: https://resh.edu/
OKPYKHOCTb, XOpAbl
2 0 0 OKPYKHOCTHU,XOPJbI, ru
U ANameTpsl, Ux . .
. AvaMeTpa M KacaTeJIbHOU K https://do2.rcokoi
cBolicTBa
OKPY?KHOCTH. tru
HW3yyaTh HUX CBOMCTBa,
NpU3HAKY, CTPOUTH




YepTexXH.

KacaTesnpbHas k

okpy»kHocTU. CBOiCcTBa

KacaTeJIbHBIX

®opMyIUPOBATH ONpeJieIeHUS
KacaTeJIbHOU K OKPY>KHOCTH,
CBOMCTBO KacaTeJIbHOM.
HccnenoBaTh, B TOM YHCJe
Ucnosb3ysa uudpoBbie
pPecypchl:OKpy>KHOCTb,
BIHUCAaHHYIOB YIroJ;

https://resh.edu/r
u
https://do2.rcokoi
tru

LIEHTP OKPY>KHOCTH, BIUCAHHOU B
YTOJI; pPABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

OKpY>KHOCTB,
BIMCaHHaA B
yroJ. LlenTp
OKPY>KHOCTH,
BIIMCAaHHOM B yTroJl

HUccnepoBaThb, B TOM YHCJIE
HCIO0JIb3y4 HUPPOBbIE PECYPCHI:
OKPY>KHOCTb, BHUCAaHHYIOB yT0JI;
LIEHTP OKPY>KHOCTH, BIIMCAHHOU
B

yTOJI;

PaBEHCTBOOTPE3KOB
KacaTeJIbHBbIX.

https://resh.edu/r
u
https://do2.rcokoi
tru

I[lonatue o 'MT.

HUcnonb3oBaHue

metoaal'MT

ONA [LOKa3aTeIbCTBa
TeopeMmMblo

nepecequMM6mcceKTpmc

YF/10B TPEYroNbHUKA.

Ucnonb3oBaTtb Meton 'MT
JAJis1 0Ka3aTeJbCTBA TEOpeEM
0 repecevyeHUH GUCCEKTPHUC
YIJIOBTPEYroJIbHUKA U
cepeiMHHBIX
NneprneHguKyJasIpoB K
CTOpOHaM TpeyroJbHHUKaC
noMmouibio 'MT.

https://resh.edu/
ru
https://do2.rcokoi
tru

OBJiageBaTh NOHATUSAMMU :

https://resh.edu/r

OKpY*KHOCTb, OKPY>KHOCTH ONHMCAaHHOU u
OMMCaHHAAOKOo10 0KO0JIO .
https://do2.rcokoi
TpeyrosibHWKa TPeyroJIbHUKA,HaX0JUTh tru
LIEHTPBIITUX OKPYKHOCTEM. )
OBJiafieBaTh MOHATUSIMU
A N https://resh.edu/r
OKpPYKHOCTb, BIIMCAHHOM B TPEYTrOJbHUK u
BMMCaHHas B OKPY>KHOCTH, HaXOJUTh .
by ! A https://do2.rcokoi
TPEYroNbHUK LlEHTPbI fru

3TUX OKPY>KHOCTEH.




BnucaHHaa u

OBJyiageBaThb
HNOHSATUAMHU BIIMCAaHHOH
M OIIMCaHHOMH

https://resh.edu/r

1 u
onucaHHan " .
OKpY>KHOCTEH https://do2.rcokoi
OKPYHHOCTL TpeyroJbHUKa,HaX0AUT tru
b
LLEHTPbI 3TUX OKPY>KHOCTEMH.
PemniaTe ocCHOBHBIE 3aJla4uM Ha
IIOCTPOEHHE:YTJIa, PABHOTO
JAHHOMY; cepeJJHUHHOI 0
nepneHJUKyJaspa JaHHOTO https://resh.edu/r
MpocTeiiune 3agauv OTpe3Ka;NPsAMOMH, NPOXoAslIeN u
HanocTpoeHue 3 yepes JaHHYI0 TOYKY U https: //do2.rcokoi
NneprneHJUKYJAPHONW JaHHOHN ps: tru )
NPsSIMOU; GUCCEKTPHUCHI JAHHOTO )
yrJla; TPeyroJbHUKOBIIO
pa3JIMYHbIM3JIEMEHTAM.
KoHTponbHasa paboTa Ne 4
. [IpyMeHSATh CBOY 3HAHUS,
no Teme " OKPYXXHOCTb U
1 1 YMEHUH U HaBbIKU B
Kpyr.feomeTtpuueckne .
KOHKDPETHOM! JieTeJIbHOCTH
nocTpoeHua
n
HToro no pasgeny: 14 1

Pasgen 5. [loBTOpeHue U 06061eHUe 3HAHUU. (4 4)

[ToBTOpEHHE. PemaTthb 3aga4u Ha https://resh.edu/
HaganbHble 2 0 IIOBTOpPEHHME, ru
reoMeTpUvYecKue WJLTIOCTPUPYIOIIHEe CBSI3U https://do2.rcokoi
CBeJleHUs. MeX/Jy Pa3JIMYHbIMH 4YacCTsIMU tru
TpeyrojabHUKU. Kypca
MosTopenye. PemaTthb 3aga4u Ha https://resh.edu/
[TapanienbHble TpsMble 1 0 TMOBTOPEHUE, ru .
WJLTIOCTPUPYIOIIYEe CBSI3U https://do2.rcokoi
MEX/y Pa3JIMYHbIMH YacTSAMU tru
Kypca
MpomexyTouHas [lpyuMeHATH CBOU 3HAHUS,
aTTecraums. 1 YMEHHUSU HAaBbIKU B KOHKPETHOH
WUtorosas JesATeJIbHOCTU
KOHTpO/ibHaApaboTa
HToro no paszeny: 4 1




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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NOYPOYHOE NZTIAHNPOBAHME 7 knacc

KosimyecTBO 4acoB

Ne Jara JJIeKTpOHHbIEe UPPOBBIE
n/ Tema KoHTposbH IIpakTHyeckne
- ypoka Bce ble paGoThI U3y4eHU o6pasoBaTe/bHble PecypChl
ro pa6oThl
q
gé)'::E::IiP;Z;eHOMeTqueCKHe https:/ Aesson.edu.ru[le;son /c51fafa5s
1 R — };Fmﬂ MHOTOYTObHUK 1 https://resh.edu.ru/subject/lesson/7284
’ ’ ’ ’ start/250330/
JIoMaHasi
[IpocTeiive reoMmeTpUYECKH e
2 0GBEKTELTOKY, 1 https://lesson.edu.ru/lesson/c51fafa5
MpsiMble, JIY4H, YTJbl, MHOTOYTOJIbHHUK,
JioMaHasi
https://resh.edu.ru/subject/lesson/7282/
3 OTpe3ku. CpaBHEHUE U U3MEPEHUE 1 st
OTpPEe3KOB art/250085/
https://lesson.edu.ru/lesson/e25faeb
C
https://lesson.edu.ru/lesson/e25faebc
4 OTpe3ku. CpaBHEHHE U U3MepeHHe 1 https://resh.edu.ru/subject/lesson/7281
OTpEe3KOB st
art/250470/
https://resh.edu.ru/subject/lesson/7283
5 Yrabl. Buabl yriios. PaBeHCTBO yrjioB 1 st
art/250505/
https://lesson.edu.ru/lesson/82b889
fo
https://lesson.edu.ru/lesson/82b889f0
6 CpaBHeHUEe U U3MepEHUE YTJIOB. 1 https://resh.edu.ru/subject/lesson/7282/
start/250085/
CpaBHeHMe 1 H3MepeHUe YIIoB, https://resh.edu.ru/subject/lesson/7286/
7 PemeHnuesasau 1 start/280118/
: https://lesson.edu.ru/lesson/fb34b8c8
https://resh.edu.ru/subject/lesson /7287
8 CMexHble U BepTUKaJIbHbIE YTJIbl 1 start/249699/
https://lesson.edu.ru/lesson/64ae8b57
https://resh.edu.ru/subject/lesson /7287
9 CMexxHble U BepTUKaJbHbIE yTJbl 1 start/249699/

https://lesson.edu.ru/lesson/64ae8b57



https://lesson.edu.ru/lesson/c51fafa5
https://resh.edu.ru/subject/lesson/7284/start/250330/
https://resh.edu.ru/subject/lesson/7284/start/250330/
https://resh.edu.ru/subject/lesson/7284/start/250330/
https://lesson.edu.ru/lesson/c51fafa5
https://resh.edu.ru/subject/lesson/7282/start/250085/
https://resh.edu.ru/subject/lesson/7282/start/250085/
https://resh.edu.ru/subject/lesson/7282/start/250085/
https://lesson.edu.ru/lesson/e25faebc
https://lesson.edu.ru/lesson/e25faebc
https://lesson.edu.ru/lesson/e25faebc
https://resh.edu.ru/subject/lesson/7281/start/250470/
https://resh.edu.ru/subject/lesson/7281/start/250470/
https://resh.edu.ru/subject/lesson/7281/start/250470/
https://resh.edu.ru/subject/lesson/7283/start/250505/
https://resh.edu.ru/subject/lesson/7283/start/250505/
https://resh.edu.ru/subject/lesson/7283/start/250505/
https://lesson.edu.ru/lesson/82b889f0
https://lesson.edu.ru/lesson/82b889f0
https://lesson.edu.ru/lesson/82b889f0
https://resh.edu.ru/subject/lesson/7282/start/250085/
https://resh.edu.ru/subject/lesson/7282/start/250085/
https://resh.edu.ru/subject/lesson/7282/start/250085/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://lesson.edu.ru/lesson/fb34b8c8
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://lesson.edu.ru/lesson/64ae8b57
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://lesson.edu.ru/lesson/64ae8b57

[lepumeTp u nomaapb puryp,

https://lesson.edu.ru/lesson/913db49b

10 COCTaBJIEHHBIXHU3IIPSIMOYTOJbHUKOB
11 [lepumeTp u noWAAL GUIYP, https://lesson.edu.ru/lesson/913db49b
COCTaBJIEHHBIXHU3 NPSAMOYTOJbHHUKOB
https://lesson.edu.ru/lesson/fb34b8c
12 Penienue 3agayd https://resh.edu.ru/subject/lesson/7285/
st
art/297905/
https://lesson.edu.ru/lesson/fb34b8c8
13 Penienue 3agayg https://resh.edu.ru/subject/lesson /7285
start/297905/
KoHTposibHaa pa6ora Nel
14 «IIpocTeliliue reoMmeTpruYeCcKUe https://lesson.edu.ru/lesson/cdb74200
burypsl 1 MxX CBOMCTBa»
[ousATHE O PaBHBIX TPEYroJbHHKAX https://lesson.edu.ru/lesson/478c416f
15 ;ar;zpb]?:&};ziggssiiiige“HH ° https://resh.edu.ru/subject/lesson/7292/
durypax start/305760/
BHCCeKTpHCa, BHICOTA httDs://lesson.edu.ru/le_sson/bd06cd85
16 MeanaHane;/roanm’ca https://resh.edu.ru/subject/lesson/7290/
start/296364/
BHCCeKTpHCa, BbICOTA, https://lesson.edu.ru le_sson bd06cd85
17 Me HAHATpeyroNbHIKA https://resh.edu.ru/subject/lesson/7290/
start/296364/
[lepBBIli NpU3HAK paBeHCTBA https://resh.edu.ru/subject/lesson/7294
18 TPeyroJbHUKOB. start/297975/
[lepBble NOHATUA O https://lesson.edu.ru/lesson/0a0a86c0
[ 0Ka3aTeJbCTBaxX
BreoMeTpHUH
https://lesson.edu.ru/lesson/0a0a86c0
19 [lepBBIii NIpU3HAK paBeHCTBaA https://resh.edu.ru/subject/lesson/7294
TpPEeyroJbHUKOB start/297975/
https://lesson.edu.ru/lesson/62d635d1
20 BTopoit npusHak paBeHCTBaA https://resh.edu.ru/subject/lesson/7296
TpPeyroJibHUKOB st 1250225
art /
https://lesson.edu.ru/lesson/6de8fc4d
21 TpeTuit npyU3HaK paBeHCTBA https://resh.edu.ru/subject/lesson/7296
TPeyroJbHUKOB start/250225/
Tpy npUsHAKA PaBEHCTBA https://resh.edu.ru/subject/lesson /7297
22 start/305895/

Tpeyr‘OJ’IbHI/IKOB.PeLLIeHI/Ie 3aJa4

https://lesson.edu.ru/lesson/a77844b2



https://lesson.edu.ru/lesson/913db49b
https://lesson.edu.ru/lesson/913db49b
https://lesson.edu.ru/lesson/fb34b8c
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://lesson.edu.ru/lesson/fb34b8c8
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://lesson.edu.ru/lesson/cdb74200
https://lesson.edu.ru/lesson/478c416f
https://resh.edu.ru/subject/lesson/7292/start/305760/
https://resh.edu.ru/subject/lesson/7292/start/305760/
https://resh.edu.ru/subject/lesson/7292/start/305760/
https://lesson.edu.ru/lesson/bd06cd85
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://lesson.edu.ru/lesson/bd06cd85
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://lesson.edu.ru/lesson/0a0a86c0
https://lesson.edu.ru/lesson/0a0a86c0
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://lesson.edu.ru/lesson/62d635d1
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://lesson.edu.ru/lesson/6de8fc4d
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://lesson.edu.ru/lesson/a77844b2

[IpssiMoyrosibHBIN TpeyroJibHUK. [IpusHaku

https://lesson.edu.ru/lesson/ae82bbf
7

23 paBeHCTBA NPSIMOYTOJIbHBIX TPEYTrOJbHUKOB https://lesson.edu.ru/lesson/0ca2f2c
[0]
https://resh.edu.ru/subject/lesson/7309/
start/300528/
[IpssMOyTOJIbHBIN TPEYyroJIbHUK. [Ipu3HaKu https://lesson.edu.ru/lesson/ae82bbf
24 paBeHCTBa MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB 7
https://lesson.edu.ru/lesson/0ca2f2c
0
CBOHMCTBO Me/HaHbI https://lesson.edu.ru/lesson/adebd9f
25 MPsSIMOYTOJIbHOTOTPEYT0JIbHHUKA
26 PaBHOGeApeHHbIE U https://lesson.edu.ru/lesson/838faal4
pPaBHOCTOPOHHHUETPEYTOJbHUKU https://lesson.edu.ru/lesson/094912c1
https://resh.edu.ru/subject/lesson/7295
CBoiicTBa paBHOGEJPEHHOTO TPEYrOJbHHUKA start/250015
27 p AP pey https://lesson.edu.ru/lesson/d1130d88
https://lesson.edu.ru/lesson/152alc42
28 [Ipu3HaKu paBHOGEAPEHHOTO https://lesson.edu.ru/lesson/d1130d88
TpeyroJbHUKA
https://resh.edu.ru/subject/lesson/7307/
29 CooTHOLIEeHHE CTOPOH U YIJIOB start/271519
TpeyroJibHUKA. https://lesson.edu.ru/lesson/3a8288ac
https://resh.edu.ru/subject/lesson/7307/
30 CooTHOLIEHHE CTOPOH U YIJIOB start/271519
TpeyroJbHUKA https://lesson.edu.ru/lesson/3a8288ac
[IpocTeiivie HepaBeHCTBA B TEOMETPUH.
31 HepaBeHCTBO TpeyroJibHUKA. https://lesson.edu.ru/lesson/6c84445d
HepaBeHcTBOJIOMaHHOU
[IpocTeiilivie HepaBeHCTBA B reOMETPHH. 08.01.2
32 HepaBeHCTBO TpeyroJyibHHKa. HepaBeHCTBO 62 ' https://lesson.edu.ru/lesson/6c84445d
JIOMaHOM.
4
33 [IpsAMOYTOJIbHBINA TPEYTOJAbHUK C yrjiom 30° https://lesson.edu.ru/lesson/3a95d2ed

34

[TpAMOYTrOJIBHBIN TPEYTroJIBHUK C yraoM 30°

https://lesson.edu.ru/lesson/3a95d2ed



https://lesson.edu.ru/lesson/ae82bbf7
https://lesson.edu.ru/lesson/ae82bbf7
https://lesson.edu.ru/lesson/0ca2f2c0
https://lesson.edu.ru/lesson/0ca2f2c0
https://resh.edu.ru/subject/lesson/7309/start/300528/
https://resh.edu.ru/subject/lesson/7309/start/300528/
https://resh.edu.ru/subject/lesson/7309/start/300528/
https://lesson.edu.ru/lesson/ae82bbf7
https://lesson.edu.ru/lesson/ae82bbf7
https://lesson.edu.ru/lesson/0ca2f2c0
https://lesson.edu.ru/lesson/0ca2f2c0
https://lesson.edu.ru/lesson/adebd9f
https://lesson.edu.ru/lesson/838faa14
https://lesson.edu.ru/lesson/094912c1
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://lesson.edu.ru/lesson/d1130d88
https://lesson.edu.ru/lesson/152a1c42
https://lesson.edu.ru/lesson/d1130d88
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://lesson.edu.ru/lesson/3a8288ac
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://lesson.edu.ru/lesson/3a8288ac
https://lesson.edu.ru/lesson/6c84445d
https://lesson.edu.ru/lesson/6c84445d
https://lesson.edu.ru/lesson/3a95d2ed
https://lesson.edu.ru/lesson/3a95d2ed

Pemienue 3agau

https://lesson.edu.ru/lesson/3e701981

35
36 KoHTpoJsibHast pa6oTa Ne2 https://lesson.edu.ru/lesson/3e701981
«TpeyroibHuKu»
HapaJ‘IUJ'[eJ'IbeIe npsiMble, UX CBOHCTBA. https://lesson.edu.ru/lesson/99fd27ce
37 llaTbiiinoctynaT EBKaKAA. https://resh.edu.ru/subject/lesson/7299/
s tart/296526
[MapasenbHble IpsIMble, UX CBOHCTBA. https://lesson.edu.ru/lesson/99fd27
38 [TaTeii ce
nocrtyJsat EBkauaa. https://resh.edu.ru/subject/lesson/
7299 /s tart/296526/
Hakpecr siexallne, COOTBETCTBEHHbIE U https://lesson.edu.ru/lesson/d0c7cf
OHOCTOPOHHHUE yTJibl (06pa3oBaHHbIE IPU
39 1lepeceyeHrH NapasjaeabHbIX NPAMBIX 89
ceKylen). https://lesson.edu.ru/lesson/99fd27
CBoiicTBa NapaJ/ljieJIbHbIX NMPSMBIX. ce
https://resh.edu.ru/subject/lesson
7301 /s tart/249511/
Hakpecr siexaliue, CoOTBETCTBEHHbIE https://lesson.edu.ru/lesson/d0c7cf
OJJHOCTOPOHHHUE yTJibl (06pa3oBaHHbIE NIPU 39
40 nepece4eHUH NapasljieJbHbIX NPSIMbIX -
ceky1ueii).CBoiicTBa napaJijeIbHbIX https://lesson.edu.ru/lesson/99fd27
MPsSIMBbIX. ce
https://resh.edu.ru/subject/lesson
7301/s tart/249511/
[IpyU3HaKH napayieJIbHOCTH NPSAMBIX Yepes
41 PaBeHCTBO PACCTOSAHHUH OT TOYEK O/HOM https://lesson.edu.ru/lesson/e646b
NpsIMONI0 BTOPOU NpsiMOM 32a
[IpyU3HaKK napaJijieJIbHOCTH MPSIMbIX Yepe3
42 paBeHCTBO PACCTOAHUM OT TOYEK OJHOH https://lesson.edu.ru/lesson/e646b
NpsAMOU [0 BTOPOH NpsAMOH 32a
HakpecT s1exkaiye, COOTBETCTBEHHbIE U
OJTHOCTOPOHHUE yTJibl (06Gpa3oBaHHbIE NIPU https://lesson.edu.ru/lesson/e646b
43 nepeceyeHUH NapasijieibHbIX MPSIMbIX 32a

cekyiiei).[Ilpu3aHaky napassieabHbIX
MPSAMBIX

https://resh.edu.ru/subject/lesson

7298/s tart/249805/



https://lesson.edu.ru/lesson/3e701981
https://lesson.edu.ru/lesson/3e701981
https://lesson.edu.ru/lesson/99fd27ce
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://lesson.edu.ru/lesson/99fd27ce
https://lesson.edu.ru/lesson/99fd27ce
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://lesson.edu.ru/lesson/d0c7cf89
https://lesson.edu.ru/lesson/d0c7cf89
https://lesson.edu.ru/lesson/99fd27ce
https://lesson.edu.ru/lesson/99fd27ce
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://lesson.edu.ru/lesson/d0c7cf89
https://lesson.edu.ru/lesson/d0c7cf89
https://lesson.edu.ru/lesson/99fd27ce
https://lesson.edu.ru/lesson/99fd27ce
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://lesson.edu.ru/lesson/e646b32a
https://lesson.edu.ru/lesson/e646b32a
https://lesson.edu.ru/lesson/e646b32a
https://lesson.edu.ru/lesson/e646b32a
https://lesson.edu.ru/lesson/e646b32a
https://lesson.edu.ru/lesson/e646b32a
https://resh.edu.ru/subject/lesson/7298/start/249805/
https://resh.edu.ru/subject/lesson/7298/start/249805/
https://resh.edu.ru/subject/lesson/7298/start/249805/

HakpecT Jsiexxaiiye, COOTBETCTBEHHbBIE U
OJJHOCTOPOHHHUE yTJibl (06pa3oBaHHbIE MPU

https://lesson.edu.ru/lesson/d0c7cf
89

44 nepecequem/m flapaJiJe/IbHBIX TIPAMBIX https://lesson.edu.ru/lesson/e646b
cekymiei).[IpUu3HaKu napasaieabHbIX 324
MpAMBIX https://resh.edu.ru/subject/lesson
7298/st art/249805/
https://lesson.edu.ru/lesson/ff6efl14
CyMMa yrJjIoB TpeyroJbHUKA U 4
45 MHOTOYTOJIbHUKA https://lesson.edu.ru/lesson/2c82b5
c7
https://resh.edu.ru/subject/lesson/
7308/st
art/305628/
https://lesson.edu.ru/lesson/ff6ef14
CyMMa yrJioB TpeyroJibHUKa U 4
46 MHOTOYTOJIbHUKA https://lesson.edu.ru/lesson/2c82b5
c7
https://resh.edu.ru/subject/lesson/
7308/st art/305628/
47 BHelHWe yIJibl TPeyroJbHUKa https://lesson.edu.ru/lesson/e39f73
f4
48 BHewHue yribl TPeyrojbHUKA https://lesson.edu.ru/lesson/e39f73
f4
https://resh.edu.ru/subject/lesson/
49 PemeHue 3azayq 7302 /st art/305593/
https://lesson.edu.ru/lesson/58ec9a
90
KoHTposibHasa pa6ota Ne3
50 «Ilapa/iesbHbIE https://lesson.edu.ru/lesson/58ec9a
npsiMmblie, CYMMa yrIJIOB TPEyroJibHUKa» 90
https://lesson.edu.ru/lesson/d8
OKpY?>KHOCTb, XOpPAbl U AUAMETPHI, UX
51 CBOMCTBA a69cha
https://lesson.edu.ru/lesson/c9
7d83f4-a07a
52 OKp,,yXCHOCTb' XOP/bI M IMaMETPDI, MX https://lesson.edu.ru/lesson/41ebb0
CBOMCTBa
12
KacarenbHas k OKpyKHOCTH. CBOHCTBA https://lesson.edu.ru/lesson/33191
53 KacaTeJIbHbIX
dc7
54 Kacarenipnas Kk okpyxHOCTH. CBOHCTBA https://lesson.edu.ru/lesson/33191

KacCaTeJIbHbIX

dc?7



https://lesson.edu.ru/lesson/d0c7cf89
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https://lesson.edu.ru/lesson/e646b32a
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https://lesson.edu.ru/lesson/2c82b5c7
https://lesson.edu.ru/lesson/2c82b5c7
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://lesson.edu.ru/lesson/e39f73f4
https://lesson.edu.ru/lesson/e39f73f4
https://lesson.edu.ru/lesson/e39f73f4
https://lesson.edu.ru/lesson/e39f73f4
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://lesson.edu.ru/lesson/58ec9a90
https://lesson.edu.ru/lesson/58ec9a90
https://lesson.edu.ru/lesson/58ec9a90
https://lesson.edu.ru/lesson/58ec9a90
https://lesson.edu.ru/lesson/d8a69c4a
https://lesson.edu.ru/lesson/d8a69c4a
https://lesson.edu.ru/lesson/c97d83f4-a07a
https://lesson.edu.ru/lesson/c97d83f4-a07a
https://lesson.edu.ru/lesson/c97d83f4-a07a
https://lesson.edu.ru/lesson/41ebb012
https://lesson.edu.ru/lesson/41ebb012
https://lesson.edu.ru/lesson/33191dc7
https://lesson.edu.ru/lesson/33191dc7
https://lesson.edu.ru/lesson/33191dc7
https://lesson.edu.ru/lesson/33191dc7

OKpy>KHOCTB, BIUCaHHadA B yroJ. LleHTp

https://lesson.edu.ru/lesson/eba8e9

55 .

OKPY>KHOCTH, BIUCAHHOM B yroJ 8b
https://lesson.edu.ru/lesson/33191
dc7

[ToussTue o 'MT. Ucnosb30BaHue MeToa

'MT

56 IJIsl 1OKa3aTeJbCTBa TEOPEMBI O https://lesson.edu.ru/lesson/141715d6
nepeceyeHHUH GUCCEKTPUC YIJIOB

TpeyroJibHHUKa.

[TousaTue o 'MT. Ucnosib30BaHUe MeTo/a

'MT

57 AJisT 0Ka3aTeJbCTBA TEOPEMbI O https://lesson.edu.ru/lesson/11562133
rnepecedyeHU OHCCEKTPHUC YIJIOB

TpeyroJibHHUKa.

58 OKpY>HOCTE, ONHUCAHHAs OKOJIO https://lesson.edu.ru/lesson/775c180a

TpeyroJibHUKa

59 OKpYy’>KHOCTB, BIIMCAHHAsI B TPEYTOJIbHUK https://lesson.edu.ru/lesson/775c180a
60 BnrcanHaa v onMcaHHas OKPY>XKHOCTb https://lesson.edu.ru/lesson/fb9ca?7
be
https://lesson.edu.ru/lesson/41ebb0
" 12
61 [IpocTeiiive 3a/1auv Ha MOCTPOEHUE https://lesson.edu.ru/lesson/29ab05
82
https://resh.edu.ru/subject/lesson
7289/st art/296456/
62 [TpocTeiilive 3aa4u Ha NOCTPOEHHE https://lesson.edu.ru/lesson/558b3967
https://lesson.edu.ru/lesson/fb9ca7be
63 [IpocTeiine 3a1a4M Ha MOCTPOEHHUE https://resh.edu.ru/subject/lesson/7305/start/
25
0155/
KoHTpo/sibHaa paGora Ne4
64 «OKpY>KHOCTb U KPYT. https://lesson.edu.ru/lesson/fb9ca7be
TFeoMeTpHUYECKHE NOCTPOEHUSI»
IMoBTOpeHue. HavasbHbIE CBEIEHHUA. https://lesson.edu.ru/lesson/fb34b8c8
65 TpeyrosbpHukH https://lesson.edu.ru/lesson/3e701981
https://resh.edu.ru/subject/lesson/7313/start/
[ToBTOpeHwue. [lapanelbHOCTb NPAMBIX https://resh.edu.ru/subject/lesson/7311
66 start/297121
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https://resh.edu.ru/subject/lesson/7289/start/296456/
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https://lesson.edu.ru/lesson/fb9ca7be
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https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7311/start/297121/

67 MpomerxkyToyHas aTrecrayus. 1
MUTorosas KOHTpPONbHaA
pabora
Peszepn
68 1
OBHIEE KOJIMYECTBO YACOBIIO
[NTPOTPAMME 68 4
8 Knacc noypoyHoe njaaHMpoBaHue
IHoypo4yHoe iIaHMpPOBaHUE
Ne | Tema ypoka KonugectBo yacos Jara JJ1IeKTpOHHBIE [UPpPOBLIE
/o H3yYCHUS obpa3oBaTe/IbHble pecypcChbl
BCETO | KOHTPOJBHBIE paOOTHI | MPaKTHIECKUE PAOOTHI
1 |[ToBTopenue. Tpeyronbauk. PaBHOOEAPEHHBIN TPEYTOJIHHUK. 1 www. resh.edu.ru
. 1 www.uchi.ru
2 |[ToBropenue. IIpu3Haku paBeHCTBA TPEYTOJHHUKOB
3 [loBTOopenue. [IpAMOYroabHBINA TPEYTOIbHUK. 1 www.yaklass.ru
4 [[ToBTopenue. [TapamrensHble MpsIMbIe 1 www. resh.edu.ru
5 |MHOrOyronsHUKH 1 www.uchi.ru
6 ([Tapamzenorpamm. CBo¥cTBa IapasuiesorpaMma 1 www.yaklass.ru
7 [Ipu3Haku napauiesorpaMma 1 www. resh.edu.ru
8 Pemenve 3agau no teme "INapamnenorpamm” 1 www.uchi.ru
9 Tpanenus 1 www.yaklass.ru
10 |Pemenue 3amad o teme "Tpanerms” 1 www. resh.edu.ru
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3amadn Ha MOCTPOCHHS

www.uchi.ru

11

12 [IpssMOYroIbHUK www.yaklass.ru
13 Pom6. KBanpar www. resh.edu.ru
14 |Pewenue 3anay no teme "IIpsamoyronsauk. Pom6. Ksagpat” www.uchi.ru

15 O0o0maromuii ypok 1o teme "UeTblpexyroiabHUKH" www.yaklass.ru
16 [Kommponvnas paboma Ne 1 no meme "Yemuvipexyzonvnuxu www. resh.edu.ru
17 [1nomans MHOrOyronsHuka. Gopmyna IIomany NpsAMOyroJibHUKa www.uchi.ru

18 [1nomans napauieaorpaMma www.yaklass.ru

19

[Inomane TpeyroabHUKa

www. resh.edu.ru

20

[romanp Tpanenuu

www.uchi.ru

21

Teopema [Tugaropa

www.yaklass.ru

22 |Teopema, obparHas Teopeme [Indaropa www. resh.edu.ru
23 [Pemenue 3amay o reme "Ilmomann" www.uchi.ru

24 O6o6maromuii ypok o teme "[Inomans" www.yakKlass.ru
o5 | Konmponvnas paboma Ne 2 no meme "llnowaos” www. resh.edu.ru
26 |Onpenenenune MoJOOHBIX TPEYTOIEHIKOB www.uchi.ru

27 OTHOIIEHHUE TIOMACH MOT00HBIX TPEYTOIHLHIKOB www.yaklass.ru
28 |[lepBblit mpu3HAK 10JOOHS TPEYTOJIHHUKOB www. resh.edu.ru

29

BTropoii, TpeTnii mpu3HaK MOA00HS TPEYTOIHHUKOB

www.uchi.ru
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Pemenue 3amad o Teme "IIpu3sHaKy mogo0us TPEYTOIEHUKOB"

www.yaklass.ru

30

31 O6o6maromuii ypok 1o teme "IIpu3Haku nogo0us TpeyroibHUKOB" www. resh.edu.ru

32 [ Konmponvhas paboma Ne 3 no meme "IIpusnaxu noooous www.uchi.ru
mpey2onbHuKos”

33 CpenHsis INHUS TPEYTOJIbHUKA www.yaklass.ru

34 Pemenve 3agau no teme "CpeJHss JIMHUA TPEyroIbHUKA" www. resh.edu.ru

35 [TporopioHaNBHBIE OTPE3KH B MPSIMOYTOIHHOM TPEYTOJIbHUKE www.uchi.ru

36 Pemenue 3ana4 no teme «IIponopuuoHanbHble OTPE3KU» www.yaklass.ru

37 3aJaun Ha OCTPOSHHE METOAOM MOA00us www. resh.edu.ru
CuHycC, KOCUHYC, TAHT'€HC OCTPOT0 YIia HPsSMOYTOJIbHOTO www.uchi.ru

38 [rpeyronbHuka

39 3HaueHue CUHYca, KOCUHYyca, TaHreHca i yrios 30, 45, 60 www.yaklass.ru
rpasycoB
Pemenne 3a1a4 Ha HAXOXKAEHHE CHHYCa, KOCHHYCa, TAHTCHCA www. resh.edu.ru

40 |octporo yria nmpsMOyroJbHOTO TPEYTOJIbHUKA

a1 COOTHOIICHUS MEKAY CTOPOHAMH M yIIIaMH MPSIMOYTOJIHHOTO www.uchi.ru
TpEyrolbHUKA

42 Pewenyre 3a1a4 Ha IPUMEHEHHE TEOPHH TTOA00US TPEYTOJILHIUKOB www.yakKlass.ru
O6o0maromuii ypok 1o teme "Pemenue 3a1a4 Ha IpUMEHEHNE www. resh.edu.ru

43 |reopuu 1oJ00UsI TPEYTrOJIBHUKOB U COOTHOLICHUSI MEXKAY CTOPOHAMU
1 yTJIaMH IIPSIMOYTOJIBHOTO TPEYTOJbHIKA

44 \Koumponvnasn paboma Ne 4 no meme " Ilpumenenue meopuu www.uchi.ru
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100001 MPEY20TbHUKOS U COOMHOUEHUS MENCOY CINOPOHAMU U
venamu npamoy2onenozo mpeyzonsHuka”

45 B3anMHOE pacmonioxkeHUe IpsIMON U OKPYKHOCTH www.yaklass.ru
46 [KacarempHas K OKPYXHOCTH. www. resh.edu.ru
47 Pemenve 3agau no teme "KacarenpHas k OKpy>KHOCTH" www.uchi.ru

48 LleHTpanbHbIE U BIMCAHHBIE YIJIbI www.yaklass.ru
49 TeopeMa 0 BIIUCAaHHOM YTJIe www. resh.edu.ru
50 [Teopema 00 oTpe3kax mepeceKaroLUIuXcs Xopa www.uchi.ru

51 |Pemenue 3aga4 no TeMe "LleHTpanbHbIE U BIUCAHHbIC YIIIbI" www.yaklass.ru
52 CBolicTBa OMCCEKTPHCH yIia www. resh.edu.ru
53 [CpoiicTBa cepeIMHHOTO NEePHCHAUKYIAPA K OTPE3KY www.uchi.ru

54 Teopema o IlepecedeHHH BBICOT TPEYTOIbHUKA www.yaklass.ru
55 BrivicaHHas OKpYKHOCTb www. resh.edu.ru
56 Pemenue 3ana4 no teme "BrrcanHas Okpy»KHOCTB" www.uchi.ru

57 OncaHHasi OKPYXHOCTb www.yakKlass.ru
58 [Pemenue 3anau no Teme "OnucaHHask OKPY>KHOCTB" www. resh.edu.ru
59 Pemenue 3amad o Teme "OKpy>KHOCTB" www.uchi.ru

60 |Koumponvuasn paboma Ne 5 no meme "Oxpysrcnocms” www.yaklass.ru
61 |[ToBTOpeHue. UeThpeXyroJbHUKU www. resh.edu.ru
62 |[ToBTOpenue. [Tnomaam www.uchi.ru
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63 |[ToBTOpenwue. [lonoOHbBIE TPEYTOIBLHUKH 1 www.yaklass.ru
64 |[IpomexyTouHas arrectanus. MiToroBas KOHTpoabHas paboTta 1 1 www. resh.edu.ru
65 |[ToBTOpenue. [IpsamoyromnbHbIi TpeyroiapHUK. CBoiicTBa 1 www.uchi.ru
66 |[ToBTOpenue. [IpAMOYTONBHBINA TPEYTOIHHHUK. 1 www.yaklass.ru
67 |[loBTOpenue. OKpyKHOCTb 1
68 |Pe3eps. 1

HToro 68 6
9 Knacc

Ha3BaHme pa3spgeina (TeMbl)
OcHOBHBIE BUIBI
Kypca (41110 9acos) OcHOBHOe coflepIKaHMe
ZesITe/IbHOCTY 00y aroImyxcst
TpuroHomeTpusi. Onpe/siesieHHe TPUTOHOMETPHUYECKHX PopMyIIMPOBaTh OIIpe/IesIeHMsI TPUTOHOMETpHYe-

Teopembl KocuHy-
COB ¥ CMHYCOB.
Pemrenuie Tpeyrosin-
HUKOB

(16 )

byHkuuii yrios ot 0° g0 180°.
KocuHyC 1 CHHYC IPSIMOTO U TYIIOTO
yrsia. Teopema kocuHycoB. (0606-

[ éHHas1) TeopeMa CHHYCOB (C paju-
[yCOM onMcaHHOH OKpy»kHOCTH). Ha-
XOXK/JJeHHE JJIMH CTOPOH ¥ BEJIMYUH
[yTJIOB TPEYTOJIbHUKOB.

dopmysa nuonaaM TpeyroapHUKa
yepes JiBe CTOPOHBI U YI'OJl MEX/Y
HUMH. PopMyJia MJIOLWA/ M YEThI-
PpEXyroJIbHUKA Yepe3 ero JuaroHaau
U yroJ1 MeX/y HUMH.

[TpakTHYecKoe MpUMeHEHHE JI0Ka-
3aHHBIX TEOPEM

CKUX QYHKIMH TYNbIX U PAMBIX YIJIOB.

BbIBOOMTH TEOpPEMY KOCHHYCOB U TEOPEMY CHHYCOB
(c paAlyCOM ONKCAaHHOHN OKPY>KHOCTH).

PermraTe TpeyroJbHUKH.

PernaTh npakTH4yecKue 3a/jauy, CBOAAILMECS K Ha-
[XO’K/I€HUI0 PAa3JIMYHbIX 3JIEMEHTOB TPEYTroJIbHUKA

IIpeoGpasoBanmne
nomo6ms. Merpuye-
CKVe COOTHOILIEeHWMS
B OKPY>KHOCTH

(10 )

[ToHsATHE O Mpeo6pa3oBaHUU MOM0-
ous.

COOTBETCTBEHHbIE 3JIEMEHTHI 000~
HbIX QUTYD.
TeopeMa o mpou3Be/IeHUH OTPE3KOB
XOp/I, TeopeMa 0 TPOU3BeIeHUH OT-
PEe3KOB CeKyIUX, TeopeMa 0 KBa-
JlpaTe KacaTeJbHOU. [IpuMeHeHUe B
pellleHHuU reoMeTpUIecKrX 3a/1a4

OcBanBaTh DOHsATHE NPe06pa30BaHuUsI MO 06US.
VccemoBaTh OTHOLIEHME JIMHEHHBIX 3JIEMEHTOB
¢duryp npu npeobpasoBanuu nopo6usa. Haxoognrs
NpHUMephl 0J061s1 B OKpY»KatoLel elcTBUTEb-
HOCTH.

BrIBOAMTH MeTpHUYECKHE COOTHOLIEHHUS MEX/Y OT-
pe3KaMU X0p/i, CEKYLIUX U KacaTeJbHbIX C UCIOJIb-
30BaHHEM BIIMCAHHBIX YTJIOB U OJJO6HBIX TPeY-
roJIbHUKOB.

Pemrath reomMeTpuieCckKkuve 3aga4iv U 3aJa4u U3 pe- aTbHOM

PKU3HH C UCITIOJIb30OBAHHEM HOA06HleTpe- YTrOJIbHUKOB
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BekxTopsl (12 u)

Onpejie/leHe BEKTOPOB, CJIO)KEHHWE W PAa3HOCTb BEKTOPOB,
[YMHO>KeHHe BEKTOpa Ha YHUCJIO.

Du3ryecKUil U reoMeTPUYECKUI CMBIC BEKTOPOB.

PazjioxkeHUe BEKTOpa M0 JABYM He- KOJIJIMHEAPHbIM BEKTODPaM.
Koopau- HaTbl BEKTOpa.

CKaJiipHOe NpPOU3BeJleHHe BEKTO- POB, €ro NpuUMeHeHWe JJIf
HaX0X/le- HUsl JJIMH U YTJIOB.

PelieHue 33124 C HOMOLbIO BEKTO- POB.

[IpyMeHeHHe BEKTOPOB AJi pelle- HUA 3aJady KUHEMAaTHUKH U
MeXaHH- KU

Vcmoib30BaTh BEKTOPbI KaK HampaBJeHHble OTpe3- KH,
ViccoIeIoBaTh — reOMeTpUYecKMi  (TepeMelneHue) |
¢busnyeckuil (cuia) CMbICIbI BEKTOPOB.

3HaTe oOIpeneseHMA CyMMbl M Da3sHOCTH BEKTOPOB,
YMHOXKEHHUsSI BeKTOpa Ha YWCJIO0, WCCIeI0BaTh Ieo-
MeTpUYeCKUN U QU3UUECKUU CMBIC/IbI 9THUX OTlepa- UK.
Pemate reoMeTpryecKkde 33aJJadyd C HCIOJIb30BaHU- €M
BEKTOPOB.
Pack1agpIBaTh
BEKTOpPaM.
Vcmop30BaTh CKaJipHOE IPOM3BEJlEHHE BEKTO- pOB,
BBIBOJIVUTH €r0 OCHOBHbIE CBOMCTBA.

BbrancIATe CyMMy, Pa3HOCTb U CKaJIsIpHOe IPOU3- BeJleHHe
BEKTOPOB B KOOP/IMHATAX.

I[IpuMeHATH CKa/JspHOe NPOU3BeJieHHe JJI HaX0X- JIeHHUs
JIJIMH U YTJIOB

BEKTOp 10 [JBYM HeKOJJINHeapHbIM

HeKapToBBI KOOPAMHATHI Ha IJIOCKOCTH (9 1)

/lekapTOBbI KOOPJAHWHAThI TOUEK Ha IJIOCKOCTH.

YpaBHeHHe NpPsIMOHN. YTJIOBOM K03d- PUIHEHT, TaHTeHC yrja
HaKJ/IOHA, TapaJijieJibHble U IepHeHAMKYJ/IsAP- Hble NpsMbIe.
YpaBHeHUe OKpyKHOCTU. Haxoxze- HHe KOOpAUHAT TOYEK
[epeceyeHUs: OKPY>KHOCTH U NPSMOM.

OcBanBaTh IOHsSITHME MPSMOYTOJbHOM CHUCTEMBI KO-
Op/JIMHAT, leKapTOBbIX KOOPMHAT TOUKH.

BbIBOOMTH ypaBHEHHE IPSIMOM U OKPY>KHOCTH. BbI- mesrsiTh
MOJIHBIM KBaJpaT JJif HaxoXJeHWs LeHTpa M pajuyca
OKPYKHOCTH M0 €€ ypaBHEHHUIO.

PemaTs 3amaum Ha HaXOXJeHUEe TO4eK Iepeceye- HUS

[IPAMbIX U Opr)KHOCTeﬁ C IOMOILIbIO MEeTOZa KOOPAWUHAT.




IIpodoawerue

Pazgena [TeMEr)
Kvpca (THCcI0 9acos)

Hazeaa®me

O caEOBHOE OO e Piaa HRe

O CHOBHEIS BTLOED
JeATeTEHOCTH 00y 9a LM CA

LieToO KOOPIOHHAT OPH PEIISHHEH
reoMeTPDHTeCEHT S80Ta~.
Hoemoas3oBaHHE MeTOOs KOOpIHEAT
E MpAaETHYSCKHI SaIadas

HMcmons20BaTE CECOHCTER yLAOEOro kosdpdpsaimmesTa
OpEMoH IpH peldleHHH SaTa<s, a8 ONOpeIsscHHS
PRCTIOACHIEHIT ITEMOH .

[pHMeHATE KOOPDINEATEL IPH DelISHHE DEoSThE. .
MeCEEDL M NpAKTHYeCKHX Iadad, OIad DoCTOeHHA
MATEMATHISCERX MOIeACH PEasLHEIN SAITST [«0ds-
ToO ECODIHEAT).

INomeE20BATECA SAE DOCTPOSHHES B HCoCASIOEAHHEHR
IEPPOEBRIME Decy [CaIE.

SHAKOMHTECA C HCTOPHER PasSEBETHS IeoMeTDEE

IIpasMILHEIS

MHODOVIOTITEHFMEKH.
ATHHA OKPYVAaHEOCTH
¥ IIOMIATE KPyId.
BEIrcTIe e L0

e

(8 =)

ITpaEHARHEIS MHOTOVIOARFFIEE,
ERTIHCASHIS HX IASMEHTOE. HHCoAD
T H IAHNHES OEPDVIEEEOCTHE. JJAWMHA -
IH OEpVEHOCTH. PAIHaEHAA Mepa
Wraa.

TIaoInmaae EpvTa H el 3neMeHToOE
(cerTopa B cerueHTa) . BEITHC/eHHS
MMACIIIATEHE OHETVE, BEAFDTAFIIIIFI
SASMERTEL EFVTa

D OPMYIHPOEATE OIIDEISASHIE ODABNALHEIN MEQ-
COVEOARHEEGE, HAXOOMTE I 3ASMEHTEL.
I[ToML20EATECA IICHSTHELM IATHLT OEDVIHOCTH,
EESIOEHHEINM C IICMOILIER IIDABHARHELDX MEQDONDONE
HHEEQE, 0OPeNe/TATE THcAd 7, MAFHY IVTH H Dailea-
AR Mepy YTAS

[MpoE0IHTE DepPexod 0T PATHAHHEOH Mepsl VIAna K
rpaoycHOH B HaobopoT.

OnOopeIeTaTE: ILACIIS IR KDVIA.

BRIBOOHTE (OPMVILI (B FPAaIVCHON H DAINaEEoH
Mepe) DA OAMH OV, IIAOIIAODSHE CEETOR0OE H GEl-
MEHTOE.

BRIMHCIATE ILACIIATH (GHIVED, BEAIOTAFOIIIEK SuE-
MEHTEI OEDVIEHOCTH (EpVTa).

HaxoOWTE IIACHISTH B SSOaYai peasLHOH MF3HH




HBVI)KEHI’IH IIJIOCKO- CTHU

[loHsiTHE O JABHUXXEHHWHU IIJIOCKOCTH. Hapaf[f[e}'lbﬂblﬁ

Pa30vpars npuMephl, WIIIOCTPUPYIOLIYE TOHSATHS JBWXKEHHS, IEHTPOB U OCcel

cucTeMaTv- 3alysl 3HaHUI?
(7 =)

KJ1aCCOB, 0006~ LI[eHHE U CHCTeMaTHU3alisl 3HaHUH.
[IpocTeiiive reoMmeTpuyeckre Gu- rypbl U UX CBOUCTBA.
M3MepeHHe reoMeTpUYECKUX BEJUYHH.

TpeyrosbHUKU.

[lapasiesibHbIE U IePIIEHAUKYJISIP- Hble MPSIMBIE.
OKpYy>KHOCTb W Kpyr. ['eoMeTpuye- CKUe MOCTPOEHMUS.
Yrapl B OKpYX- HOCTU. BhucaHHble W ONUCaHHblE
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

(6 1) MepeHoc, IOBOPOT U cMMMeTpus. OCH U LIeHTPbI CUMMe- CMMeTpPHH.
TpHUH. DopmyMpoBaTh OIpe/ie/ieHUs Napasijle/IbHOro Iie- PeHOoca, 10BOPOTa U 0CeBOM
[IpocTeiilive NpUMeHEHHU B pellle- HUM 3a/,a4 CUMMeTpUU.BBIBOOMTE X CBOMCTBA, HAXOAUTH HENOJBWKHbIE TOYKHU.
HaxonuTe LleHTPbI U 0CH CUMMEeTPUH NPOCTEHLINX GUTYD.
IIpuMeHATs Napa/ljle/lbHbI [epeHoc M CUMMe- TPHUI0O NpPHU  pelleHUuH
reoMeTpUYEeCKUX 33/1a4 (pas- 6upaTh NpUMEpPHI).
Vcrronp30BaTh /15 IOCTPOEHUS U HccleJoBaHUHN LIUPPOBbIe pecypchl
IToBTOpenmne, 00600- 1menme, [[loBTOpeHHe OCHOBHBIX NOHATHH U MeTO/OB KypcoB 7—9  (OnepupoBaTh MOHATUAMM: GUIypa, TOYKa, NpsA- Masd, Yroj, MHOTOYIOJIbHHUK,

paBHOGeJpeHHbIH M  PABHOCTOPOHHUN  TPEYroJIbHUKH, INPSMOYTrOJIbHBIHA
TpeyroJIbHUK, MeJJuaHa, GUCCeKTPHCA U BbICOTA TPEYTOJIbHUKA, TapaJlJIeJIorpaMM,

poM6, NpsSMO- YroJIbHHK, KBaJpaT, Tpamelus; OKPYKHOCTb, Kaca- TeJbHas;
paBeHCTBO M mofobue GUIyp, Tpeyrosb- HHUKOB; NapajyIeJlbHOCTb U
NeprneHJUKy/JIPHOCTb MPAMBIX, YTroJd MeXAy TMpsAMBIMH, CHMMETpPHUS OT-

HOCUTEJIbHO TOYKHU W NMPSMOW; JJIMHA, PACCTOsIHUE, BeJWYWHA YIJa, IJIOLAJb,
epuMeTp.

Vicrionip30BaTh (pOpMyJIBL: NlepUMeTpa U ILIOIAAY MHOIOYTOJIbHUKOB, JJIMHbI
OKPY>KHOCTH U IJIOILA-

9 KJIACC TIOYPOYHOE IIVIAHUPOBAHUE

Ne Tema ypoka KosanyecTBo yacos JlaTa uzyuyeHus DJIeKTPOHHBbIE
n/n nudpoBbIe
o6pasoBaTesibHble
BCEro KOHTPOJbHbIE | MPAKTHYECKHE pecypchl
padoTsbI padoTsbl
[loBTOpeHue. TpeyroJbHUKH. 1
1. [Ipu3HaKy paBeHCTBA TPEYTOJbHUKOB.




[loBTOpeHue. YeTblpexyroJbHUKH.

www.yaklass.ru

2.
www. resh.edu.ru
[loBTOpeHue. [lnomanp
3. MHOI'OYTOJIbHUKA.
www.uchi.ru
4 [ToBTOpeHue. [lono6HbIE
' TPEyroJIbHUKH.
www.yaklass.ru
[loBTOpeHue. YeTblpe 3aMedaTebHbIETOYKHU
5. TpeyroJIbHHUKA.
www. resh.edu.ru
6 [ToBTOpeHue. OKpy>KHOCTB.
www.uchi.ru
7 [loBTOpeHue. BnucanHaa v onvcaHHas
OKPY>KHOCTb.
www.yaklass.ru
KonTpoJsibHas pa6oTta N1 no Teme:[loBTOpeHUe
8. Kypca reoMeTpuu
8 xiacca
www. resh.edu.ru
9 PaBeHcTBO BeKTOpOB. OTKJ/IaZbIBaHHE BEKTOPA OT
' JJAHHOM TOYKH
10 www.uchi.ru
" | Cymma aByx BeKTOpOB. [IpaBUJIO TPEYroJbHUKA.
www.yaklass.ru
[IpaBusio napasienorpamma. [lpaBuio
11. MHOTroyroJibHUKa. CyMMa HeCKOJIbKUX
BEKTOPOB
12. |BblYMTaHKHE BEKTOPOB www. resh.edura



http://www/
http://www/
http://www/
http://www/
http://www/
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http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

13. [BplunTaHHE BEKTOPOB www.uchi.ru
www.yaklass.ru
14 Pemenue 3a7a4 1o temMe «Cj0KeHHe U BBIYUTAaHUE
BEKTOPOB»
www. resh.edu.ru
15. YMHOkKeHHe BeKTOpa Ha YUCJI0
5 06061aK0IKI YPOK 110 TeMe www.uchi.ru
' «BekTopbI»
17. | CpenHsas nuHusA Tpaneuuu www.yaklass.ru
18. | KonTtposbHas pabota NeZno TeMe "BekTopbl” www. resh.edu.ru
19 PasJioxeHue BEKTOPA 110 IBYM www.uchi.ru
" [HEeKOJITMHEapHBIM BEKTOpaM
www.yaklass.ru
20. | g
0Op/JMHATHI BEKTOpPA
1 www. resh.edu.ru
' [IpocTeiiline 3afja4v B KOOpAHUHATAX.
www.uchi.ru
22. |PemieHue 3amaq METOIOM KOOPAWHAT
'Y paBHEHNE JIMHUH HA IDIOCKOCTH. www.yaklass.ru
23.
24 | YpaBHEHHE OKPY)XHOCTU. Y paBHEHHE PSIMOH www. resh.edu.ru
25. | O6o6marmuii ypok no Teme: "MeTo/;, KOOPAHMHAT www.uchi.ru
26. |KontposbHas pabota Ne3 mo reme"MeTon koopauHat" www.yaklass.ru
OmnpeeneHne TPUTOHOMETPHYCSCKIX (PYHKIUH YTIIOB OT www. resh.edu.ru
27. |0° mo 180°.
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OcHOBHOE TPUTOHOMETPHUYECKOE

www.uchi.ru

28.
Tosx1ecTBO. DOPMYIIBI IPUBEACHHS
TeopeMa 0 IIOLWAAY TPEYTOJIbHUKA www.yaklass.ru
29.
TeopeMa 0 IIOLWAAU TPEYTOJIbHUKA www. resh.edu.ru
30.
Teopema cuHycoB. Teopema KOCHHYCOB www.uchi.ru
31.
Teopema cuHycoB. TeopemMa KOCHHYCOB www.yaklass.ru
32,
www. resh.edu.ru
33 CooTHOLIEHUS MEXAY CTOPOHAMH U
yIiaMu TPEYroJbHUKA.
www.uchi.ru
34. |PemeHue TpeyroOJEHUKOB.
www.yaklass.ru
35 Yron Mexay BEKTOpaMH.
" |CkansipHOe mpom3BenEHHE BEKTOPOB
36. |CkaispHOE NpPOM3BEICHUE BEKTOPOB www. resh.edu.ru
37. |CxansipHOE IPOM3BEJCHUE BEKTOPOB www.uchi.ru
060610 YPOK 110 TEME www.yaklass.ru
38.  ["CoOTHOIIEHHS MEX Ty CTOPOHAMH HyTJIaMK

TpEeyroJIbHUKA
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KonTposibHas pa6oTa N24 "CoOTHOILIEHUS] MEXAY

www. resh.edu.ru

39. CTOPOHAMUH YIJIaMU TPEyToJbHUKA.
CkamsipHO€ IPOU3BEICHHEBEKTOPOB."
40 [loHsITHEe MPaBUJILHOTO MHOI'OYTOJIbHHUKA www.uchi.ru
OKpY>KHOCTb, OIIMCAHHAs OKOJIO www.yaklass.ru
a1 MPaBUJBHOI'O MHOTOYTOJIbHUKA.
OKpy>KHOCTb BIMCaHHAsA B NPaBUJIbHbBIN
MHOTOYTOJIbHUK
q)OpMyJ'H)I JJIA BBIYMCIICHUS TJI0Iaau, pagnyCcoB www. resh.edu.ru
42 BIMCAHHOU U ONKMCaHHOW OKpYyHOCTH. [locTpoeHue
' IIPAaBUJIbHBIXMHOTI'OYTOJIbHUKOB
DopMyJIbl 17151 BBIYUCICHUS TUIOIAAN,PaInyCOB www.uchi.ru
43 BIIMCAHHOU U ONKMCaHHOU OKpy>kHOCTH. [locTpoenue
' IIPaBUJIbHBIXMHOT'OYTOJIbHUKOB
. www.yaklass.ru
m Pemenue 3aza4 no teme "[IpaBU/IBHBIN
" | MHOTOYTOJIbHUK"
www. resh.edu.ru
45 Pemenue 3aza4 Ha npuMeHeHHe GOPMYJIbI AJIUHBI
" | myru oxpyxHOCTH
www.uchi.ru
46 Perrenue 3a1a4 Ha MpUMeHeHHe (HOPMYIIBI JUTMHBI AYTH
" |OKpY>XHOCTH
www.yaklass.ru
47 Pemenue 3aja4 o teme:" JlinHa
" |oxpyxnocTn n momans kpyra"
www. resh.edu.ru
48 Pemenue 3ama4 no Teme:" [lnomaab kpyra.

[lnomanb KPYyroBoro CeKTopa
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060061aKIIUN YPOK 110 TeEME

www.uchi.ru

49.
"JIIMHA OKPY>XHOCTH U IJIOLa/ib Kpyra"
KonTposbHas pa6oTa Ne 5. "/I/IMHa OKPY>HOCTH U www.yaklass.ru
50 mIomaas Kkpyra"
www. resh.edu.ru
[loHATHE O ABUKEHUH IIJIOCKOCTH.
51.
www.uchi.ru
[lapaniesnbHbIN TepeHOC, TOBOPOT U CUMMETpPHS.
52,
www.yaklass.ru
53 OcH ¥ LleHTpbl CHMMETPHHU.
54 [IpocTelilmye NpUMEHEHNUS B pEIIEHUH 3a/ad. www. resh.edu.ru
[Ipocreiilye NpUMEHEHNs B PEILICHUN 3a1a4. www.uchi.ru
55.
www.yaklass.ru
56 MHororpaHHukU. [Ipusma. [lapannenenunes.
[Iupamuza.
www. resh.edu.ru
Tesia u noBepxHocTHU BpaueHus.uauuap. Cdepa.
S7. lllap. 06'beM Tesia
[IpocTeiimme reoMeTpudeckue GUTypsl U UX CBOMCTBA. www.uchi.ru
58.

59.

[IpocTeiimme reoMeTpudeckne GUTypsl U UX CBOHCTBA.

www.yaklass.ru
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1 www. resh.edu.ru
60. [lapasienbHble U NepHeHJUKYJISpPHbIE IPSIMBIE.
1 www.uchi.ru
61 Teopema [ludaropa 1 Havama
) TPUTrOHOMeTpUHU. PelieHne ob1yx
TPeyroJIbHUKOB.
1 www.yaklass.ru
62. [IpomexxyTouyHas atTectayus. UToroas
KOHTpOJIbHAs paboTa.
. 1 www. resh.edu.ru
63. [Lnomaab. Beruucaenue niowmazgei. [aowmaau
noA06HBIX GUTYD.
) 1 www.uchi.ru
64. YeTblpéXyroJbHUKKU. BriicaHHbIe U ONMCAaHHbIE
YeTbIpexyroJIbHUKHU.
1 www.yaklass.ru
65. Yruibl B OKpYKHOCTH. BriicaHHbIe U ONTUCaHHbIE
OKPY>KHOCTH MHOTOyTI'0OJIbHUKOB
1
66. Peseps
1
67. Peseps
1
Peseps
68.
68

UTOr'o



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

PABOYAA ITPO'PAMMA
YYEBHOT'O KYPCA «BEPOATHOCTb Y CTATUCTUKA».

7-9 K/IACCHI

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B 7—9 kutaccax usyvaetcsa Kypc «BepossITHOCTb U CTaTUCTHUKAa», B KOTOPbIM BXOAAT pa3/eJbl:
«IlpepcraBiieHHe JaHHBIX U ONIUCaTe/bHAadA CTaTUCTHUKa»; «BepOATHOCTb»; «3J1eMeHThI
KOMOHHATOPUKHU»; «BBesleHHEe B Teopuio rpadoB».

Ha u3ydeHHe JaHHOTO Kypca OTBOAMUT 1 y4eOHBIA Yyac B HeJleJII0 B TeYEeHHE KaXKJ0oro roja
06y4yeHusd, Bcero 102 y4yeGHBIX Yaca.

COJAEPXAHHWE YYEEHOI'O KYPCA (I10 TOJAM OBYYEHMUWA)

7 KJ1acc

[IpeacraBiieHUe AaHHBIX B BUJe TabJiuL, JuarpaMM, rpapukoB. 3anojiHeHUe TabJul, YTeHHe
M IOCTpoeHHe JuarpaMM (CTOJIGUKO- BbIX (CTO/I6YAThIX) M KpPYyroBbix). YTeHue rpadukoB
peasbHBIX NPO- LleccoB. U3BieyeHne nHPopMany U3 JuarpamMM M TaGJIML, UCIOJIb- 30BaHUE U
VHTeprnpeTanus JaHHBbIX.

OnucaTtesibHasi CTAaTHUCTHKA: cpeAHee apudMeTUUYeCKOe, MeJMaHa, pa3MaxX, HauboJibllee U
HauMeHblllee 3Ha4YeHUs Habopa YUCI0BbIX JaHHBIX. [I[puMephl ciy4yallHOU U3MEHYMBOCTH.

Cay4yaliHbli sKcniepuMeHT (ONBbIT) M ciaydaliHoe coGbiTUe. BeposiT- HOocTh U yactoTa. Posb
MaJIOBEPOSITHBIX U MPaKTHYECKU JOCTOBEP- HbIX COOBITUM B NMpUpOJie U B 0b61iecTBe. MoHeTa U
VrpajibHast KOCTb B TEOPHUH BEPOSITHOCTEM.

['pad, BepuinHa, pe6po. CTeneHb BeplIUHbL. Yucio pébep U CyM- MapHas CTeleHb BepLIHH.
[IpeacrasJisieHue o cBsi3HOCTU rpada. Lenu u nukisl [IyTu B rpadax. 06xoz rpada (aiyiepoB nyTh).
[IpencraBsieHre 06 OpveHTHUPOBAaHHOM rpade. PeleHne 3azad ¢ nomMoubo rpados.

8 KJ1acc

[lpencraByieHWe [JlaHHBIX B BUJAe Tabaul, JAuarpamMm, rpa¢pukoB. MHOXKeCTBO, 3JIeMEHT
MHO>K€eCTBa, NOAMHO>XecTBo. Omnepanuu HaJ MHOMeCTBaMH: OObeJlMHEHUEe, IepecedyeHue,
aonoJsiHeHHe. CBOMCTBaA olepandi HaJi MHOXECTBaMHU: NEePEMECTUTEJ/IbHOE, COo4Ye- TaTeJIbHOE,
pacnpeneuTe/NbHOE, BKAIOUYeHUs. Mcnosnb30oBaHUe rpa- GUYECKOTro NpejcTaB/eHHUsT MHOKECTB
AJIA OMMHMCAaHHUA peaJIbHbIX

nponeccoB " HBJ'IeHI/If/‘I, IIpHu pelmeHrH 3aaa4.

H3MepeHue pacceMBaHUs JlaHHBbIX. /J[UClepCcHUs U CTaHAAPTHOE OTKJOHEHHE YHCJIOBBIX
Ha6opoB. /luarpaMmma pacceuBaHUS.

JJjieMeHTapHble COOBITHS cjaydalHoro onbiTa. CiaydailHble COOBITHS. BeposaTHOCTH COOBITHU.
OnbIThl C PABHOBO3MOXHBIMH 3JIEMEHTAPHbIMU COOBITUAMH. CaydyalHbIW BbIOOD. CBA3b MeEXAy
MaJIOBEPOSITHBIMH U MPAKTHUYECKH JOCTOBEPHBIMH COOBITHUSIMU B IPUPO/IE, OOLIECTBE U HayKe.

JepeBo. CBoicTBa ZlepeBbeB: €IUHCTBEHHOCTD MYyTH, CYllleCTBOBAaHUE BUCSAYEH BepLIUHBI, CBA3b
MEeX/y YHCJIOM BEpIIMH U 4YucjaoM pébep. [IpaBusio ymMHOKeHHUs. PelleHne 3a7a4 ¢ MOMOILLbIO
rpadoB. [IporuBomnosioxkHble co6bITHA. Juarpamma 3Jisiepa. O6'beJUHEHUE W IepecevyeHHue
co6bITUH. HecoBMecTHbIe cOObITHSA. POpMyJia C10KEHUA BEPOSTHOCTEMN. YCJIOBHAsA BEPOSATHOCTb.
[IpaBuso ymHOKeHUsAA. He3aBucruMble cobbiTHA. [IpescTaBieHue 3KCIIepUMeHTa B BU/Je JlepeBa.
PemleHue 3a71a4 Ha HaxXxoX/jeHVe BEPOSATHOCTEN C MOMOILLBIO JlepeBa CJAy4alHOro 3KCIIeprMeHTa,
AuarpaMm Jiaepa.



9 KJ1acc

[IpencraBiieHre JaHHBIX B BHJle TabJML, AuarpaMM, rpaduKoB, UHTeplpeTalnys AAaHHBIX.
YTeHue UNlocTpoeHHe TabUL, UarpaMM, rpapKoOB MO peasibHbIM JaHHBIM.

[lepectanoBku U dakTopuas. CodyeTaHuss U 4YUCIAO0 codeTaHu. TpeyroabHuUk I[lackasns.
PelleHue 3a/1a4 C UCNIOJIb30BaHUEM KOMOUHATOPUKH.

F'eomeTpuueckass BeposTHOCTb. CJiydalHBIA BbBIGOP TOYKM M3 GUIypbl Ha IIJIOCKOCTH, H3
OTpe3Ka U U3 YT OKPY>KHOCTH.

HcnerTanue. Ycnex u Heypada. Cepuda vcnbITaHUM [0 nepBoro ycnexa. Cepus HUCObITaHUH
BepHyJ1siu. BepossTHOCTH COGBITHI B CEpUU UCIbITAaHUW BepHyJim.

CisiyyaliHasi BeJIMUMHA W pachnpejesieHUe BeposTHOCTed. MaTeMaTudyeckoe OXUJaHHE U
pucnepcud. [I[puMepsl MaTeMaTU4YeCKOrO OXKMJAAHHA KaK TeOpeTHYeCKOTro CpeJiHero 3Ha4yeHHUs
BeJIMYMHBL. MaTeMaTH4deckoe OKMJAaHHe U JUCIepCHs CAy4YalHON BeJIMYHUHBI

«4YUCJIO YCIIEXO0B B CEpUU UCNBITaHUN bepHynin».

[TloHssTHEe O 3aKOHEe OGOJIBIIUX YUCEeJI. HSMepEHI/Ie BepOHTHOCTEf/’I C IIOMOIIBIO YaCTOT. Posp u
3HauyeHHe 3aKOHa O0JIbIINUX YHCEJ B npupoge u 06I_U,ECTBE.

IIVIAHUPYEMBIE NPEJAMETHBIE PE3YJIbTATBI OCBOEHUA PABOYEN ITIPOTPAMMbI KYPCA
(ITo0 TOAAM OBYYEHUA)

[IpenqMeTHBIE pe3y/bTaTbhl OCBOEHUS Kypca «BeposTHOCTb U CTAaTHUCTUKa» B 7—9 KJjaccax
XapaKTEePU3YKTCA CJeAYHIUMU YMEHUSIMU.

7 xJjacc

6 UutaTh UHPOpMaLHMIO, IpeJCTaBJIeHHYI0 B TabJ/IMLaX, Ha JUarpaMMax; NpejCcTaBJsTh JaHHbIe
B BH/le TabJIUL, CTPOUTH iMarpaMMsbl (CTOJO6UKOBBIE (CTOJI6YAThie) M KPYroBble) MO MacCHUBaM
3HaYeHUH.

6 OnUChIBAaTh U MHTEPIPETUPOBATH PeasibHbIEe YHCI0BbIE JJAHHBIE, IPEICTAaBJIE€HHbIE B TA0JIMIIAX,
Ha AuarpaMmmax, rpadpukax.

6 MHcnosb3oBaThb AJAA  OMMHMCaHHUA [AAHHBIX CTATUCTHUYE€CKHEe XapaKTepUuCTHKH: CpeaHee
apI/ICl)MeTI/I‘-IECKOG, MeaHraHa, HaubOoJiblllee U HaWMeHbllIee 3Ha4YeHHusd, pa3Max. 6 HmeTtb
npeacraBsjieHue o CHy‘-IafIHOfI MU3MEHYHUMBOCTH Ha IpHUMepax ILeH, (l)I/IBI/I‘IECKI/IX BeJIMYHH,
AHTPOIIOMETPHUYECKHUX NJAaHHbIX; UMEeTb npeJCTaBJ/JIEHHE O CTaTHUCTUYECKOU YCTOI‘/JI‘{I/IBOCTI/I.

8 KJ1acc

6 H3BJiekaTh U npeoGpa3oBbIBaTh HHGOPMAIIUIO, IPE/ICTABJIEHHYIO B BHU/e TaGJIUll, AUarpaMm,
rpadUuKoOB; NpeACTaABJAATH JaHHBIE B BUJe TAOGJUI], AuarpamMmm, rpadUuKoB.

6 OnuchblBaTh JaHHbIE C MOMOIIbK CTATUCTHYECKHUX IMOKa3aTeJied: CpeJHUX 3HAYEHHUU U Mep
paccenBaHus (pa3Max, JUCHEPCUS U CTAaHJAPTHOE OTKJIOHEHUE).

6 HaxoauTh 4acTOThI YHCJOBbIX 3HAYEHHUH U 4YaCTOThI COOBITUN, B TOM YHCJe MO pe3yJbTaTaM
H3MepPEHUUN U HAGJIIOJEHUM.

6 HaXO,ELI/ITb BEpPOATHOCTH Cﬂy‘{aﬁHbIX COOBITUH B ONbITaX, 3HAAd BEPOATHOCTHU 3JIEMEHTAPHbIX
CO6I)ITPII>i, B TOM 4YHCJIie B OIIbITAaX C pPaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSAAMM.

6 Ucnonp3oBaTh rpadpuyeckrve MoOJAeU: AePEBO CAYy4YaWHOTrO 3KCIEPHUMEHTA, JuarpaMMbl
dHepa, 4yMca0Basag nNpsaMas.

6 OHepI/IpOBaTb MNOHATHUAMMU: MHOXECTBO, I[IOJMHOKECTBO; BbIIIOJIHATL OII€paluMu Ha/A
MHOX€eCTBaMHU: O6'be,£[I/IHeHI/Ie, nepecedeHue, JOIMOJIHEHHWE;, IEPEIUCTIATD 3JIEMEHTblI MHOXKECTB;
MNPHUMEHATDb CBOMCTBa MHOXECTB.



6 Ucnosnb3oBaTh rpadpuieckoe NnpecTaBJeHUe MHOXKECTB U CBs3el MeXJy HUMHU JIJIs1 ONHMCAaHUSA
MPOIIECCOB U SIBJIEHWH, B TOM 4YHCJIE IPU pelleHHUH 334a4 U3 APYTruX Yy4eOHbIX MPeIMeTOB U
KypCOB.

9 KJ1acc
6 U3BJyiekaTh U MPeo6pa3oBbIBaTh HHPpOpPMaAILHIO, TPEJACTaBJEHHYIO B Pa3/IMYHbIX HCTOYHHUKAX B
BUJle TabJiul, AuarpamMM, rpadyKoB; MpeJCTaBJsAThb JaHHble B BHJEe TabJIHI, AUarpaMM,
rpaduKoB.

6 PewraTh 3a/ja4yu OpraHU30BaHHBIM Nepe6OpPOM BAapPHUAHTOB, a TaKXKe C UCI0JIb30BAHHUEM
KOMOMWHATOPHBIX IPAaBUJ U METO/0B.

6 Wcnosib30BaTh oNMcaTeJ/IbHbIE XAPaAKTEPUCTHUKH OJIA MAaCCHUBOB YHCJ/IOBbIX AAHHBIX, B TOM
qucjie cpegHre 3Ha4€eHHUA U MePbl paCCerBaHHUA.

6 HaxoauTh 4acToThl 3HAaYEHUH U YaCTOThI COGBITUS, B TOM YMCJIE MOJIb3YsCh pe3yJibTaTaMHt
MpoBeJEHHbIX U3MEPEHUN U HAGJIIOJeHUH.

6 HaXOﬂI/ITb BEPOATHOCTH cnyqaﬁHbe COOBITHUMU B N3Yy4Y€HHBbIX OIIbITAaX, B TOM YHCJI€ B OIIbITAax C
PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMHU CO6bITI/IHMI/I, B CepHdx HCObITAHUU A0 IIepBOoro ycrexa,
B CepHuAx HUCIbITAaHUN BepHymm. NmeTb npeacrasaeHme o cnyqaﬁHoﬁ Be/IN4YNHE N O pacnpegeneHnmn

BEPOATHOCTEN.

6 imeTb npeAcTaBieHne 0 3aKoHe BO/IbLLIMX YMCEN KaK O NPOABIEHNUN 3aKOHOMEPHOCTU B C/1yYanHOM
M3MEHYMBOCTUN M O PON3aKoHa BObLLMX YMCen B Npupogde 1 obliecTse.



TEMATHUYECKOE IIJTAHUPOBAHME 7 Ki1acc
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1.1

[IpencraByiieH
HelaHHbIX B
Tabsunax

OcBanBaTtb cnocobbl NpeacTaBAeHUA
CTAaTUCTUYECKUX AAHHbIX U YNCOBbIX
MaCCMBOBC NMOMOLLbIO Tabauy,

1.2

Ynopazo4uBaH
HeJlaHHbIX U
IOMCK
nHpopmMauu
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OcBanBaTb cNocobbl NpeacTaBaAeHUs

HU3BJieyeHUe U CTAaTUCTUYECKUX AAHHbIX U YUC/TOBbIX https://foxf
13 HHTepIpeTar| MaccMBOB C MOMOLLbIOTabany, ¢ or
. USITa6INYHbBIX MCMNO/Ib30BaHNEM aKTyaslb HbIX U BaXKHbIX d.ru/wiki/
NaHHBIX AaHHbIX .M3y4aTb meToabl paboTbl C ma
TabANYHBIMM NPEACTaBACHUAMM AAHHbIX C tematika/ta
NOMOLLbIO UMBPOBbIX Pecypcos bl itsy-
variantov
MN3yyaTb meToAbl PaboTbi C
MpakTnyeckas paboTta TabANYHBIMUNPEACTABAEHUAMM
i‘ «Tabnuubi». AAHHbIX C MOMOLLbIO
LUMPPOBbLIX PECYPCOB B X0A4€
NPaKTUYECKNXPaboT
OcBaunBaTb cnocobbl NpeAcTaBAEHUA
lpaduyeckoe CTAaTUCTUYECKUX AAHHbIX U YNCNOBbIX _
npeacTaB/eH MacCMBOBC NOMOLLbIO AMarpamm ¢ ht S}'l res
1. | veaaHHbIX B MCMNONb30BaHMEM aKTYa/IbHbIX U BaXKHbIX - .
edu.ru/subj
5 BMae AaHHbIX .M3yyaTb o
CTONBUKOBbIX MeToapbl paboTbl C rpadu YecKUMM ct/lesson/1
anarpamm. NnpeAcTaBleHUAMM SAHHBIX C 988 /start/
nomoLboLMPpPOBLIX pecypcos
OcBauBaTh CIOCO6BI NIpeiCTaBIeHUs
lpadmyeckoe CTAaTUCTHUYECKHUX JIaHHBbIX U https://foxf
npeacrassieH YUCJOBBIXMACCHUBOB C IOMOIIbIO or
nenaHHbIX B JAuarpaMM C UCNOJIb30BaHHUEM d.ru/wiki/
é' BMAE aKTyaJIbHbIX U Ba>KHbIX JAaHHBIX ma
" | Kpyrosbix .M3y4yaTh MeTO/bl paboOTHI C tematika/st
Anarpamm. rpapruyecKuMH olbchatye-i-
Bo3spacTHo- npeacraBjaeHHUAMHA JAHHBIX C krugovye—
NonoBble MOMOIIbI0 UPPOBBIX diagrammy
AMarpammbl pecypcoB
OcBauBaTh CIIOCOOBI NIpeACTaB/IeHUs
1 [IpakTHyecka CTAaTHUCTHUYECKHUX JIAaHHBIX U
7' dapabota YU CJIOBBIXMACCUBOB C IOMOIIbIO
«JlmarpaMmbi» AuarpaMM C UCNOJIb30BaHHUEM

AKTYaJIbHBbIX U
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Ba*XHbIX JAaHHBIX

HWToro no pasaeny 7
Pasgen 2. OnucaTe/JibHasA CTAaTHCTHUKA.
OcBanBaTb NOHATMA: YMCNOBOM Habop, mepa
2.1 | Yucnosbie Habopbl. LEeHTpanbHOM TeEHAEHUMM (Mepa LeHTpa), B
TOoMuMCNEe cpeagHee apudmeTnyeckoe,
meanaHa
https://foxford.ru
59 CpegHee 1 OnucbiBaTb CTAaTUCTUYECKME AaHHbIE /
' apudmeTryeckoe. C NOMOLLLbIO CpeaHero wiki/matematika/
apudmMeTMyecKoro st
atisticheskieharak
te
ristikihttps://ui.m
ob
edu.ru/ui/index.h
t
ml#/bookshelf/co
ur
se/3/topic/2900/I
es
son/6309?page=1
OcBaunBaTb NOHATUA: HanbobLLEee U
https://foxford.ru
HaMMeHbllee 3Ha4YeHNA YNCNOBOro MaccmBa,
2.3 Meanana 1 asmax. Pewatb 3aaa4m Ha BblIbop cnocoba !
"~ | yncnosoroHabopa. P ' A P wiki/matematika
ONMCaHMA AaHHbIX B COOTBETCTBUU C /m
npupoaon ediana-
AaHHbIX U UenaMu nccnegoBaHums. chislovogo-
ryada
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M3yyaTb cBOMCTBA CPeaHMX, B TOM

YcTtonumsoc
2.4 o 1 ymcne cNoMoLLblo LMdPOBbIX pecypcos
MmeanaHbl. B Xohe
NPaKTUYeCKNX paboT
https://ui.mob-
edu.ru/ui/index.
55 Hanbonbluee n 1 OcBanBaTb NOHATMA: Hanbobluee U ::I#/bookshelf/c
HaMmeHbllee HaMMeHbLllee 3Ha4YeHMA YNCI0BOrO MacCMBa.
3HaYeHus o
urse/3/topic/29
00
/lesson/6309?p
ag
e=1
OcBaunBaTb MOHATUA: HANBONbLLEE U https://foxford.r
HaMMeHbLLEee 3Ha4YeHMA YNCIOBOTO Maccuea, | u
2.6 | Pasmax. 2 pa3max. PewaTb 3a4a4m Ha Bbi6op cnocoba /wiki/matemati
OMUCAHWUA AaHHbIX B COOTBETCTBUM C ka
npupoaon /razmah-
AAHHbIX U LeNAMKU UccneaoBaHms. chislovogo-
ryada
KoHTponbHan paboTa PewaTtb 3a4aum Ha BbIbOp cnocoba onmcaHus
2.7 «OnuncatenbH 1 1 OAHHbIX B COOTBETCTBMU C NPUPOAON AAaHHbIX
an nuensmum nccnenoBaHmn
CTAaTUCTUKA»
HToro no pasgeny 8 1

Paspaes 3. CiryyailHass U3BMEHYUBOCTD
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. OcBauBaTtb rpaduyeckune http://ww
CnyyanHas o .
npeAcTaB/ieHUsA PasHbIX BUA0B C/ly4aliHOM w.
3.1 | n3meHumsoc
o N3MEHYMBOCTHU, B TOMYMUC/E C MOMOLLbIO myshared.r
uMpPOBbLIX PECYPCOB, B X0A4€ NPaKTU4e CKOM u/
(npumepbl). .
paboTbl. slide/1729
45
OcBavBaTh IOHSTUSA: IOTPENIHOCTD
ToyHOCTB U U3MEepEeHUs, TIJlaBHble HCTOYHUKH
3.2 MOTPELIHOCTD MOTPELIHOCTU.ITPABHUJIO
H3MepeHUuU BbIOO
PAaTOYHOCTHU U3MepPEeHUs] U3MEeHUYHBbBIX
BEeJIMYMH.
OcBauBaTh IIOHSATUS: TEHJAEHIUU U
TenaeH MU cay4dyarHble
3.3 u OTKJIOHEHH
cay4dyamrHble s, BO3pacTarolas TeHJeHI s,
OTKJIOHEHU HAy4YUTCS BblJEJIATb TEHAEHIUU B
q U3MEHYHUBBIX
SIBJIEHUSIX.
OcBanBaTb NOHATUA: YACTOTA
3HAYeHWIM BMaccuBe AaHHbIX, CBOMCTBO
34 | dacrora _ 4acToT, CBA3b
3Ha9€HNHNB MeX Ay YacTOTaMM 3HAYEHUI U
MaccHuBe JaHHBIX cpeaHumaprudmMeTUYecKmm.
CTpouTh U https://res
['pynnvpoBka
aHaJU3UpPOBATh h.
3.5 JaHHBIX. .
rMCTOrpaMMBbl, edu.ru/subj
'McrorpamMMel.
noao6upaThb e
NOAXOAAUIHMN LIar TPyNNUPOBKHU ct/lesson/1
556/start/
OcBauBaThb MOHSATHUS:
4yacTOTa3HAa4YeHUU B
3.6 Bbi6opka.

MacCCuBe AAaHHBIX, rpynmnurupoBKa
AdHHBIX, THCTOTpaMMa;
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Paspges 4. BBeaeHue B Teopulo rpagpos

4.1

'padrl.
BepluHbI U
pebpa.

OcBauBaTh NOHATHA: rpad, BepuIruHa
rpada, pebpo rpada, cTeneHb
(BaJIEHTHOCTB BEPIIWHBI), IIENb U

LU KJI
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BEPIIUHBI.

PelaTh 3a1a4u Ha NOUCK CYMMBbI
cTeneHel Bep- IIMH rpada, Ha NOUCK
06xo0/1a rpada, Ha NOUCK NYTEU B
OpPHUEHTUPOBAHHBIX Irpadax
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4.3

[IyTu B rpade.

PeuraTh 33241 Ha TOUCK CYMMBbI
CTerneHed Bep LIHH rpada, Ha MOUCK
o6xopa rpada, Ha MOUCK NyTeH B
OpPHUEeHTUPOBAHHBIX rpadax
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O6xop rpada
(9urepoB
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Paspen 5. BepoATHOCTb M YACTOTA CAYyYaHOrO cObbITUA

5.1.

CnyyanHbI onbIT
W cny4yanHoe
cobbiTue.

OcBanBaTb NOHATMA: CTYYaMHbI ONbIT
n cnyYyaiHoe cobbiTue,
MafioBEPOATHOE M MPAKTUYECKM
[OCTOBEPHOE CObbITHE
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BepoATHOCTb M
YyactoTacobbiTuA.

M3yyaTb 3HAYMMOCTb Ma/IOBEPOATHbBIX
cobbITUIMB NpMpoae 1 06LLeCcTBE HA BaXKHbIX
npumepax (aBapun, HecyacTHble Cay4an,
3aWwmTa

nepcoHanbHON MHPopMaLmu,
nepegayaaaHHbIx)
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5.3

MoHeTa u
UrpaJibHast KOCTb 1
BTEOpPHUU

HN3yyaThb poJib

KJIaCCU4eCKHUX
BEpOATHOCTHBIX MoJjesed (MOHeTa,
WrpaJjibHasd KOCTb) B TEeOpHUHU
BEPOSTHOCTEH

5.4

MpakTHnyeckasn
paboTa 1
«YacroTa

BblMageHuAopaa»

Habntoaatb M M3yyaTb YacToTy
CObbITUI BNPOCTbIX IKCNEPUMEHTAX, B
TOM YMCae C NOMOLLbIO UMDPOBLIX
pecypcos, B Xxoae

npakTU4eckoi paboTbl.

HWToro no pasaeny 4

Pasgen 6. 0606ueHne, KOHTPONb

6.1

OnwucaTtenbH
an
CTaTUCTUKA.

MoBTOPATb M3y4YEHHOE U BbICTPANBATL
cMCTEMY3HaHUM

https://ppt-
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/statistiche
skiye-
dannyye

6.2

MNpeacrasneH
neaHHbIX.
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