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MOACHUTEJIbHAA 3AIIUCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

PabGouass nporpamma 10 MaTemMaTHKe JUIsi oOydaromuxcs 5—9 kiaccoB paspaboraHa Ha
ocHoBe PenepadbHOrO TOCYIapCTBEHHOIO 0Opa30BaTEILHOTO CTaHJapTa OCHOBHOIO OOIIEro
oOpazoBaHuss C y4Y€TOM ¥ COBPEMEHHBIX MHPOBBIX TpeOOBaHMN, NPEHBABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, U TPAJAUIIUN POCCHUHCKOrO OOpa3zoBaHMs, KOTOPbIE OOECIeYHNBAIOT
OBJIAJICHUE KIIIOYEBBIMH KOMIIETCHIMSIMH, COCTAaBJSIIOINIMMUA OCHOBY JUISI  HEHPEPBIBHOTO
oOpa3oBaHUsI ¥ CaMOpPa3BUTHsS, a TakKKe IEJOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO |
IMO3HABATEIIFHOTO Pa3BUTHs oOydarommxcsi. B pabodeil mporpamMme ydTeHBI WAEHU U TOJOKCHHS
KoHmenmuu pa3BUTHsT MaTeMaTHYeCKOro obOpa3soBaHusi B Poccuiickoit ®enepanmu. B smoxy
nudpoBoii Tpanchopmanmu Bcex cdep UeIOBEYECKOW JASSITEIIbHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM Oe3 0a30BOM MaTeMaTHYeCKOH IIOATOTOBKH. YK€ B
IIKOJIE MaTreéMaTuKa CIIYKUT OINOPHBIM MNPECAMETOM IJII U3YUYCHHUA CMCKHBIX AUCHUIIIMH, a IMOCJIC
ITKOJIBI pPeaJIbHOM HEOOXOOMMOCTBHIO CTAaHOBHTCS HEIIPEephIBHOE oOpa3zoBaHME, dYTO Tpebyer
IOJTHOIIEHHOW 0a30BOil 00I1e00pa30BaTEILHONM MOATOTOBKH, B TOM 4YHCJIE W MaTeMaTHYECKOM.
D10 O0OYCIOBJIEHO TEM, dYTO B HAMM JHA pacTéT UYHUCIo mnpodeccuii, CBA3aHHBIX C
HEIOCPE/JACTBEHHBIM IPHMEHEHHEM MaTeMaTHKH: M B cdepe IKOHOMHKH, M B OW3Hece, W B
TEXHOJIOTMYECKUX O00JIacTsIX, W Jla)ke B TyMaHUTapHbIX cdepax. Takum oOpazom, Kpyr
MIKOJIbHUKOB, I KOTOPBIX MaTEMaTHKa MOXKET CTaTh 3HAUYMMBIM
PEIMETOM, PACIIUPSIETCH.

IIpakTHueckasi MOJIE3HOCTh MaTEMaTHKH OOYCJIOBJIE€HA TEM, dYTO €€ MPEeIMETOM SIBJISTFOTCS
(yHmameHTaNBHBIE CTPYKTYpPbl HAIIEro MHpaA: IPOCTPAHCTBEHHBIE (OPMBI M KOJIHMYCSCTBCHHBIC
OTHOIIICHUS OT HpOCTeﬁmHX, yYCBanBa€MbIX B HCIIOCPCACTBCHHOM OIIBITC, 10 JOCTATOYHO CJIOXXHBIX,
HEOOXO/IMMBIX JUISI Pa3BUTHsI HAYYHBIX M IPUKIAIHBIX HAeH. be3 KOHKPETHBIX MaTeMaTHYeCKHX
3HaHUN 3aTPYAHCHO IMTOHMMAHUEC IIPHUHIUITIOB yCTpOﬁCTBa M HUCIIOJIB30BAaHMUI COBpeMeHHOﬁ TCXHHUKU,
BOCIIPUSTHE U WHTEPHOpETalusd pa3HoOOpa3HOW COIMUaIbHOW, IKOHOMHUYECKOH, ITIOMUTHISCKOU
nHpopMaru, ManoddPEeKTUBHA ITOBCEIHEBHAsI IPAKTHYECKas AesiTeabHOCTh. Kax/ioMy 4yelloBeKy B
CBOCH >XW3HU NPUXOJUTCS BBIMOIHITH Pacu€Thl U COCTABIISITh aJTOPUTMBI, HAXOAUTH U MPUMEHSITH
(opmynbl, BIazieTh MPaKTHYECKUMA MPUEMaMU TE€OMETPUUECKUX U3MEPEHUI U ITOCTPOCHUM, YUTaTh
uH(pOpPMaIMIO, NPEACTABICHHYIO B BHJE TaOJMI, auarpaMM H TIpa]uUKOB, XUTh B YCIOBHSX
HEOIPeIeIEHHOCTH ¥ TOHUMAaTh BEPOSITHOCTHBIN XapaKTep CIIydalHBIX COOBITHM.

OHOBPEMEHHO C pacmIupeHueM cdep NMpUMEHEHUs] MaTEeMaTUKH B COBPEMEHHOM OOIIIeCTBE BCE
Oojiee BaXKHBIM CTAHOBUTCS MaTEeMaTHYE€CKHUH CTWIb MBINUICHUS, [POSBISIOMNNACSI B
OHpe}]eHéHHBIX YMCTBCHHBIX HaBbIKax. B Iponecce N3YUCHUSI MAaTCMAaTHUKHU B apCCHAJI HpI/IéMOB
M METOJIOB MBIIIJICHUSI YE€IOBEKAa €CTECTBEHHBIM OOpa3oM BKIIIOYAIOTCS MHAYKIWS U JCTyKIHS,
00001IIeHNe W KOHKpE TH3alusl, aHaJIu3 ¢ CHHTE3, KilacCHu(UKauusi U CHUCTeMaTH3alus,
abctparupoBanue u aHagorusa. OOBEKTHI MaTEMAaTHYECKHX YMO3a KIIOUCHHH, IpaBUia WX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHHU3M JIOTUYECKHUX ITIOCTPOCHHM, CIIOCOOCTBYIOT BBIPAOOTKE
ymenust GOpMyJIMPOBaTh, OOOCHOBBIBATH W JIOKA3bIBATh CY’KICHHUSI, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOE MBIIUIeHHEe. Bemymass poiib TNPUHAUISKUT MaTreMaThke U B (OpMHUpPOBaAHUU
aHFOpHTMH‘-IeCKOﬁ KOMIIOHCHTBI MBIIIIJICHUS WU BOCIIMTaAHUU yMeHI/Iﬁ ﬂeﬁCTBOBaTB I10 3aJaHHBbIM
ajaropuTMaM, COBEPIICHCTBOBATH HW3BECTHBIC M KOHCTPYHPOBATH HOBBIE. B mpomecce pemieHus
3a7a4 — OCHOBOW y4eOHOW JesITeIbHOCTH Ha ypOKaxX MaTeMaTHKH — pPa3BHUBAIOTCS TaKKe
TBOpYECKAasi ¥ IPUKJIAJHAsI CTOPOHBI MBIIIJICHUS.

OO0yueHne MaTeMaTHKe 1aéT BO3MOXKHOCTh pa3BUBaTh y OOYyUYaIOIIIMXCSI TOYHYIO, PAIIMOHAJILHYIO
1 MHQOPMATHBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOSIIHE SI3BIKOBBIC, CUMBOJIMYECKHUE,
rparyeckue cpescTBa sl BRIPAKSHUSI CY KISHWH U HATJISIAHOTO UX IPEICTaBICHUS.

Heo6xoauMbIM KOMOOHEHTOM OOIIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISIETCSl OOIee
3HAaKOMCTBO C METOJAMHU II03HAHUSI JACHCTBUTEIILHOCTH, MPEJICTABIICHUE O MpEIMETe M MEeTOIax
MaTCMaTHUKHU, HUX OTJIMYUN OT MECTOOAOB JApPYrux CCTCCTBCHHbLIX W TI'YMaHHUTAapHbBIX HaYK, 06
OCOOEHHOCTAX NPHUMEHEHWSI MAaTEeMAaTHKH IS PEIICHUs HAYYHBIX W TNPHUKIAAHBIX 3a1ad. Takum
oOpa3zoM, MaTeMaTH4YecKoe OoOpa3oBaHHWE BHOCHT CBOW BKJaJl B (popMHUpOBaHHE OOILIEH KyIbTypbl
9eI0BeKa.

H3ydyenne mMaTreMaTHKH TaK)X€ CIIOCOOCTBYET 3CTETHUUYECKOMY BOCIIMTAHUIO UEII0BEKA, IIOHNMAHUIO
KpacoTbl W M3SIIECTBA MaTEMaTHYECKHX PAaCCYXXKJICHHUN, BOCHPHSITHIO T'€OMETPHUYECKHX (OopM,
YCBOCHHIO UJCH CUMMETPHH.



HEJIN U OCOBEHHOCTU M3YUYEHHA YUYEBHOI'O ITPEIMETA
«MATEMATUKA». 5-9 KITACCBI

ITpuopureTHBEIMEU HEISIMU OOyYEHHUsI MaTeMaTHKe B 5—9 Kitaccax sIBJISTIOTCSI:

— ¢dopmMupoBaHuEe IICHTPAJILHBIX ~ MaTeMaTHYECKUX  ITOHSTHUH (awmciio, BEJIMYMHA,
reomeTpuueckas ¢purypa, nepeMeHHas, BEpPOSITHOCTh, (DYHKIIHS), 0OESCIIEINBAIOIINX TIPEEMCTBEHHOCTD
M TIEPCIIEKTUBHOCTh MaTEeMaTHYECKOTO 00pa30BaHUsI 00yYarONINXCs;

— IIOABCIOCHHC 06yqa101_u1/1xc;1 Ha AOCTYITHOM JIsI HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBI3HU
MAaTeMaTUK1U H OKpPYXKArmero mupa, IMTOHHUMAHHUC MATCMATUKHU KaK 4YacCTHu 06HI€I>1 KYJbTYPbI
YCJIIOBCYCCTBA,

— Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCOOHOCTEH O6y‘laIOHII/IXC$I, IO3HaBaTEJILHOM
AKTHUBHOCTH, HCCJICA0BATCIBCKHUX yMeHHﬁ, KPpUTUYHOCTU MBIINUJICHUA, HWHTEPECAa K HIYUYCHUIO
MaTEMaTHUuKH,

— (¢opmupoBanue (GYHKIIMOHAILHOH MAaTEeMaTHYECKONW T'PaMOTHOCTH: YMCHHS pPAaCIIO3HaBaTh
MPOSIBJICHUS] MaTEMaTHYSCKUX HOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEHl B pealbHBIX >KH3HCHHBIX
cUutyalusax W Ipu U3YUYCHHUHN OpYyrux y‘-le6HbIX IpeaAmMeEeTOB, IIPOABJICHUA 3aBUCHUMOCTEH H
3aKOHOMEpHOCTEeH, GOPMYJIMPOBATh UX HA SI3BIKE MAaTEMAaTHKH M CO3/1aBaTh MaTeMaTHYECKHE MOICIIH,
MIPUMEHSITh OCBOCHHBIM MaTeMaTHYSCKUN armapar JUlsli pelieH!s! MPaKTUKO-OPUEHTUPOBAaHHBIX 3aJ1a4,
HHTEPIPETUPOBATEH U OLICHUBATh IIOJyYCHHbIE PE3yJIbTAaThI.

OCHOBHBIE JIMHUH COIEp)KaHMS Kypca MaTeMaTHKH B 5—9 knaccax: «Ywuciaa M BBIYHUCIICHHS,
«Anrebpa» («AnreOpandeckue BBIPpOKCHUS», «YPaBHEHHUS W HEPaBEHCTBa»), «DyHKIHNN»,
«[eomerpusi» («I'eomerpuueckue ¢GUTypsl W HUX CBOWCTBa», «l3MepeHHe TreoMeTpHUYecKUX
BEJIMYHH»), «BeposTHOCTh M cTaTHcTHKa». JlaH HbIe JIMHUHM Pa3BHUBAIOTCS NapajUIeIbHO, KaXKaas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBHCHMO OJ[HA OT APYrOH, a B TECHOM KOHTaKTe
u B3aumMmojeiictBuu. Kpome sToro, mx oOBEAUHSICT JOTHYECKas COCTaBJLAIOMIAsl, TPaIUIMOHHO
Mpucyuiasi MaTeéMaTHKE W MPOHMU3BIBAIOIIAS BCE MaTeMaTHYSCKHE KYypChl M COJAEp KaTelbHbIC JINHUM.
CoopmymupoBanHoe B DenepalbHOM TOCYIapCTBEHHOM O(pa30BaTEIbHOM CTaHIAPTE OCHOBHOTO
oOmero oOpa3oBaHusi TpeOOBaHME «YMETh OIIEPUPOBATH MOHSITHSAMH: ONpEJCICHUE, aKcHoMa,
TE€OpEMaA, NOKasaTCJIbCTBO, YMCHHUEC pPacClioO3HaBaTb HCTHUHHBIC W JIOXKHBIC BbICKA3bIBaHHA, IMIPHUBOANTDL
MPUMEPBl U KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPUIIAHHUS BBICKA3bIBaHHI» OTHOCHTCS KO
BCEM Kypcam, a (OpMHUPOBaHHE JOTHMYECKHUX YMEHHH paclipeiesisieTcsl 1o BCeM TrojamM OOydYeHHs Ha
YpPOBHE OCHOBHOro ooOmero ooOpa3zoBaHus. ConaepxkaHue 0O0pa30BaHHUSA, COOTBETCTBYIOIIES
MPEIMETHBIM pe3yJIbTaTaM OCBOCHHsS pabodel NMporpaMmsbl, pacnpenciaéHHBIM 110 IojlaM OOy4YeHHSI,
CTPYKTYPHUPOBAHO TaKUM o00Opa3oMm, dYTOOBI KO BCEM OCHOBHBIM, MPHUHIIUIIHAIBHBIM BOIIpPOCaM
oOyyarompecs: oOpalaliiCh HEOJHOKPATHO, 4YTOOBI OBJIAJCHHE MAaTEMAaTHYSCKHUMH IOHSATHSMU U
HaBBIKAMU OCYIIECTBIISUIOCH IIOCJIE/IOBATEIILHO W IIOCTYHATEJIbHO, C COOJIOJICHUEM ITpUHIIUIIA
IMPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYAJIHCH B OOIIYIO CHCTEMY MaTeMaTHYSCKHUX MPeACTaBICHUN
00y4aroMXCcsl, pacIIupsisi U yriryOisist e€, o0pa3ysi IPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O ITIPEAMETA «MATEMATHUKA» B YUEBHOM IIJIAHE

B cootBercTtBuu ¢ denepaibHBIM IOCYyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOT'O
oOmero oOpa3oBaHHsS MaTeMaTHKa SIBJISIETCSI OOsI3aTEIBHBIM IMIPEAMETOM Ha JaHHOM YPOBHE
oOpazoBanwusi. B 5—9 knaccax y4ueOHbIN npeaMer «MarteMaThKa» TPaJIUuLMOHHO M3y4daeTcs B paMKax
CIenyronmx y9eOHBIX KypCcoOB: B 5—6 Kitaccax — Kypca «MartemaTnka», B 7—9 Kiraccax — KypcoOB
«Anrebpa» (BKIIOYAst 3JIEMEHTBI CTATUCTUKH U TE€OPHUH BeposiTHocTeil) n «I'eomerpus». Hacroseit
MPOTrpaMMOii BBOJIUTCSI CAMOCTOSITEIIbHBIN y4eOHbIH Kypc «BeposiTHOCTh U CTaTUCTHKA.

Hacrosmmieit mporpamMmMoi mpeaycMaTpUBaeTCsl BBIJCJICHHE B Y4YEOHOM IUTaHE Ha HW3yYCHHUE
MaTeMaTHKH B 5—6 ki1accax 5 y4eOHBIX 4aCOB B HEICIIO B TCUCHHUE KAXKIOTro roga o0ydeHus, B 7—9
KJIac cax 6 yucOHBIX YaCOB B HEJCIIIO B TCUCHHE KAXKJIOTO roja o0ydeHus:, Bcero 952 y4yeOHbBIX vaca.

TemaTHnueckoe IUIAaHUPOBAHWE YUYEOHBIX KYPCOB M PEKOMEHIYEeMOE paclpejleIeHHe Y4eOHOTO
BPEMEHH [ U3YYCHHs OTAEIbHBIX TEM, IIPE/UIOKEHHBIE B HACTOSIIECH MOporpaMme, HaI0
paccMaTpuBaTh KaK IIPUMEPHBICE OPHUEHTHPHI B IIOMOINb COCTAaBUTEIIO aBTOPCKOM paboueit
MporpaMMbl M TIPEXJIE BCEro y4uTelro. ABTOp pabodeld nporpamMmbl BIIpaBe€ YBEJIMYHUTH WU
YMEHBIIUTH IIPEUIOKEHHOE YHCI0 YISOHBIX YacOB Ha TEMY, YTOOBI YIIIyOUTHCS B TEMaTHKY, Oojee
3aMHTEPECOBABIIYI0 YUYEHUKOB, WJIM HAINPaBUTh YCUJIMS Ha MPEOJOJICHUE 3aTpydHEeHui. JlomycTumMo
Tak)Ke JIOKAJIbHOE IIepepaclpe/esIeHHe M II€PEeCTaHOBKA AJIEMEHTOB COIEPKaHUSI BHYTPH JTaHHOTO
kiacca. KoinmyecTBO mNpoBepoOUYHBIX padOT (TeMaTHYeCKHi W HMTOTOBBIM KOHTPOJIb KadecTBa



YCBOGHHMsI y4eOHOro Marepuaia) U HUX THUIl (CaMOCTOSITCIIbHbIE M KOHTPOJIbHBIC PaOOThI, TECThI)
OCTAalOT Cs1 Ha YCMOTpPEHHUE yuuTensd. TakKe y4HUTenb BIPABE YBEJIMYUTh WIH YMEHBIIUTH YHUCIIO
y4eOHBIX 4HacoB, OoTBenEHHBIX B [IpumepHoii paboueil mporpamMme Ha 0OO0OOIIEHHE, ITOBTOPEHHE,
CHCTEMAaTHU3AINIO 3HAaHUH 00yJaromuxcsi. ETMHCTBEHHBIM, HO IPUHIMITHAIEHO Ba)KHBIM KPUTEPHUEM,
SIBJISIETCS JIOCTH)KEHUE PE3yJIbTaTOB OOYyUYEHUsI, YKa3aHHBIX B HACTOSIIIEH ITporpamMme.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUEBHOI'O IPEJIMETA
MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBIHET'O OBPA30OBAHHUA

OcBoeHue yqe6Horo npeamMera «MaremaTruka» JOJIKHO obecrieynBaThb JAOCTHUKCHHUEC Ha YPOBHC
OCHOBHOTI'O O6H_ICI‘O O6p330BaHI/IH CIICAYIOIUX JIMYHOCTHBIX, METANPECAMETHBIX U MNPEAMETHBIX
06pa30BaT€J'H>HI:IX PE3yJIbTAaTOB:

JIMYHOCTHBIE PE3VJIbTATHI

JImuHOCTHBIE  pe3ynbTaThl OCBOCHHUSI IIpOrpaMMbl  ydeOHoro 1ipeagMera «MaremaTuka
XapaKTEepU3yIOTCS:

Ha’[‘pI/IOTI/IlIeCKOC BOCIIMTaHHUE:

OpPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSILIEMY POCCUMCKONM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLLIEHHEM K JIOCTHXXEHHSIM POCCUMCKHUX MaTEMaTHKOB W POCCHUUCKOM MaTeMaTU4YeCKON
IIKOJIBI, K UIC TTOJIb30BAaHUIO 3TUX JIOCTHIKEHUH B JIPYTMX HayKaxX M NPUKJIAIHBIX chepax.

I'paxaaHcKoe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHGHHUIO OOsA3aHHOCTEH TIpaKIaHWHA H peajiu3aliid ero IIpas,
MIpPEJICTABJICHUEM O MaTeMaTHYEeCKHMX OCHOBAaX (PYHKIHUOHHUPOBAHUS Pa3JIMIHBIX CTPYKTYP,
SIBICHUI, TOPOHEeayp TpaXITaHCKOTro oOmecTtBa (BBIOOPBI, OIPOCHI U TIIp.); TOTOBHOCTBIO K
OOCYXJE€HHUIO ATHYECKHUX NPOOJIEM, CBSI3aHHBIX C IPAKTHYECKUM IPUMEHEHHEM JIOCTHOKCHUM
HayKH, OCOBHAHUEM BAXKHOCTH MOPAJIIbHO-DTUYCCKUX TIPHUHIIUIIOB B ACATCIbHOCTHU y‘-IéHOl"O.

TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha AaKTHUBHOE Y4YacTHE€ B PpEIIeHWH IPaKTUYECKHUX 3a4a4 MATEeMaTH4YECKOM
HAIIPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOTO OOpa30oBaHWsI Ha IPOTSHKCHUM BCeH
J)KM3HHM ISl yCHEUIHOW NpOo(ecCHOHAIbHONW JESTEIbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM HHIAVWBUAYAITHLHON TPAeKTOPHUH OOpa30BaHUS M >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEN.

DcTeTHYecKoe BOCIUTAHUE:

CIIOCOOHOCTHIO K AMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPUSTHIO MaTEMaTHYECKHUX OOBEKTOB,
3a71a4, pEUIeHUi, pacCy’KISHUH; YMEHHIO BHUJAECTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

HCHHOCTI/I HAYIHOT'O TTIO3HAHUA:

OpI/IeHTaL[PIeﬁ B JOCATCIBHOCTHU Ha COBpeMeHHyIO CI/ICTeMy Hay'-IHbIX Hpe,Z[CTaBJ]eHI/Iﬁ 06
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHA UYeJIOBEKa, NPHUPOABI HW OOMIecTBa, ITOHUMaHHEM
MaTEeMAaTHYCCKON HayKh KaK cepbl YCIOBCYCCKOW MNEATCIIBHOCTH, dTAlloB €€ pa3BHUTUS U
3HAYUMOCTH JIJISI PA3BUTHUST MUBUJIN3AIIUN; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MaTeMaTHYECKOM
KyJIbTYypOil ~KakKk CpeACTBOM IIO3HAHHSI MHpa; OBJIAJICHUEM NOPOCTEUIIMMU  HaBBbIKAMHU
HCCJICIOBATCIbCKON JCITCIbHOCTH.

®duzngeckoe BOCIIUTAaHUC, (I)OpMI/IpOBaHI/Ie KYJBTYPbI 3J0pOBbd U SMOLMOHAJIBHOT'O 6nar0n0nyfm;{:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTHUYECKHE 3HAHUSA B HHTEpPEcax CBOEro 340pPOBbs, BEIACHUS
3JI0pOBOTO OOpa3a JKHW3HU (340pOBOC MNHUTAHHE, COAJTaHCHPOBAHHBIM PEKUM 3aHITHU U OTAbBIXA,
perynsipHast puU3HUEecKasi aKTUBHOCTD); C()OPMHPOBAHHOCTBHIO HaBBIKA pedIICKCUN, MPU3HAHUEM
CBOETO IpaBa Ha OLINOKY M TAaKOTO K€ IIpaBa JIPyroro 4ejioBeKa.

DKOJIOTHUECKOE BOCITUTAHHE:

OpHeHTaNMeld Ha NOPHUMCHCHHE MaTeMaTHYCCKUX 3HAHUW IS pEIICHUs 3agad B 00JIacTh
COXPAaHHOCTHU OKpY >Karoller cpenpl, IaHUPOBAHUS T[IOCTYNKOB M OIICGHKH HUX BO3MOXXHBIX
OOCIIEACTBUU TSI OKPY)KAIOMICH Cpeabl; OCO3HAHWEM TJI00aJIbHOTO XapaKTepa KOJIOTHYSCKUX
npoOJIeM U IMyTeH UX PCIICHUS.



JIMYHOCTHBIE Pe3yiIbTaThl, 00ECTICUNBAIONINE ANANTAIMI0 00yJaOMEerocs K M3MEHSFOIIUMCS YCTIOBHUSAM COITHATIEHON U
MIPUPOIHOI cpebl:

TOTOBHOCTBIO K I[GIZCTBPI?IM B YCIIOBUAX HeOHpeI{eﬂéHHOCTI/I, MOBBIILICHUIO YPOBHA cBoel
KOMITETEHTHOCTH dYepe3 MPAKTUYECKYIO NIESATEIIBHOCTh, B TOM YHCJIE YMEHHE YUHUTBCS Yy APYTHX
JII0JeH, MpuoOpeTaTh B COBMECTHOM JESITEJIbHOCTH HOBBIC 3HAHUWS, HABBIKM W KOMIIETEHIIUH U3
OIBbITA APYTHX;

HEO0OXOIMMOCTBIO B (DOPMHUPOBAHNH HOBBIX 3HAHWI1, B TOM 4YHcie (pOPMYyIUPOBATH UACH, ITOHATHS,
TUIOTE3bl 00 OOBEKTaxX W SIBJICHUSIX, B TOM YHCJIE paHee HE W3BECTHBIX, OCO3HABATh JIE(PUIIUTHI
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOE pa3BUTHUE;

CIIOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHTYAIlUIO, BOCHPHUHUMATHh CTPECCOBYIO CHUTYAIIMIO KaK
BBI3OB, TpPEOYIOLIUH KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMbIC pEIICHUs] H JIeWCTBUS,
(popmynpoBaTE M OLIGHUBATH PUCKH U MOCIIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBHI

MeranpenMeTHble  pe3yJibTaThl  OCBOCHHSI IIPOTpamMMBl  yd4eOHOro npenmera «MaremaTtukay
XapaKTepU3YIOTCS OBJIAJICHUEM VHUBEPCATbHHIMU HOZHABAMENbHBIMU  OeliCEUAMY, VHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCANbHLIMU PEYTIAMUCHBIMU OeUCNEUAMU.

1) Vuusepcanvivle nosnasamensHuvle Oeticmaus odecneuusaiom Qopmuposanue 6a308bIX KOSHUMUGHBIX
npoyeccog obyuanwuxcsa (0ceoenue mMemooos NOSHAHUS OKPYHCAIOWEe20 MUupa, npumeHeHue l102U4ecKux,
uccne0o8amenbCKux onepayutl, yMeHuil pabomams ¢ uHpopmayuetr).

bazoBrle nornueckne AeUCTBUS:

— BBISIBISITH M XapaKTEPU30BaTh CYMIECTBEHHBIC NPHU3HAKH MaTEMaTHYECKUX OOBEKTOB,
HOHSITUHM, OTHOWUIGHHUH  MEXJy IOHATUSMH; (QOPMYJIHUPOBATH  OIPEJCIICHUS  ITOHSTHM;
yCTaHaBJIMBaTh CYIISCTBSHHBIN MPU3HAK KIIaCCHU(PUKAIINN, OCHOBAHUS IJIsI OOOOIICHUS U CpaBHCHUS,
KPUTEPHUHU TTPOBOIUMOIO aHAIN3a;

— BOCIIpUHUMATB, (OPMYyIHpPOBAaTh U IIpeoOpa3zOBBIBATH CYXXIACHUSA: YTBEPAWUTEIBHBIE U
OTpHUIIaTEeIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

— BBISIBISITH MaTeMaTHYE€CKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHUBOpedHst B (dakrax,
JaHHBIX, HAONMIOACHUAX W  YyTBEPXKJACHHUSIX; IIpejilaraTb KPUTCPHUHU  JUIA  BBIIBJICHUSA
3aKOHOMEPHOCTEN U NPOTUBOPEUUU;

— JeylaTh BBIBOJIBI C WCIIONB30BAaHHEM 3aKOHOB JIOTHUKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYSHUH, YMO3aKIIFOYSHUN 110 aHAJIOTHH;

— pa3oupaTh JOKa3aTeJIbCTBA MAaTEMaTHYECKHX YTBEPKIACHUM (IIpsIMBIE M OT IIPOTHBHOIO),
MPOBOJUTH CaMOCTOSITEIIBHO HECJIOKHBIC JIOKA3aTeJIbCTBA MaTeMaTHYeCKHX (PaKkTOB, BBICTpaUBATh
apryMeHTaNuIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATE COOCTBECHHBIC PACCYKIICHUS;

— BBIOMpATh CIOCOO pemeHus yueOHol 3amaun (CpaBHUBATh HECKOIBKO BapHaHTOB PEIICHUS,
BBIOMpATh HanOOJIEe TTOIXOIANINN ¢ YIETOM CaMOCTOSITEIIFHO BBIJICJICHHBIX KPUTCPHEB).

basoBrle nccnenoBaTenbCKue AeHCTBUS:

— WCITOJIb30BAaTh BOIPOCHI KaK HCCIIEOBATEIILCKUI HHCTPYMEHT NO3HaHWs; (OPMYJIMPOBATh
BOIIPOCHI, (PUKCHUPYIOIIHE HPOTHUBOPE UHE, MPOOJIEMY, CAMOCTOSITEIIPHO YCTAaHABINBATh HCKOMOE U
JaHHOE, (POPMHUPOBATH TMITOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UILIMIO, MHCHUE;

— OPOBOJIUTH IO CAMOCTOSITEIIFHO COCTaBICHHOMY IUUIAaHY HECIOKHBIW AKCIICPUMEHT, HSOOIBIITOS
HUCCIICOBAHUC 10 YCTAHOBJICHHIO OCOOCHHOCTCH MaTeMaTHYCCKOrO OOBCKTa, 3aBUCUMOCTEH 00OBEKTOB
MEXIy cOOO1;

— CaMOCTOSITCIIFHO (OPMYyIUPOBaTh OOOOIICHUS U BBIBOJBLI MO pe3yJibTaTaM MIPOBESASHHOTO
HaOJII0ICHUsI, UCCIIEIOBaHUs, OIICHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3yJbTaTOB, BRIBOJIOB H 0000
MICHUM;

— OPOTHO3UPOBATH BO3MOXXHOE pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATh IPEIAMNOJIOKCHHUS O €ro
pPa3BUTHUH B HOBBIX YCJIOBUSIX.

Pabota ¢ unpopmarmeit:

— BBISIBIISITH HEJOCTATOYHOCTH M HM3OBITOYHOCTH WH(POPMAIINH, HAHHBIX, HEOOXOIMMBIX IS
pelieHust 3a1a4u;

— BBIOMIpAaTh, aHAIW3UPOBATh, CHUCTEMATH3UPOBATh UM HWHTEPHPETUPOBATH HHMOPMAIIHIO
pa3IMYHBIX BUIAOB U (POPM IIPE/ICTABICHHUS;
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— BbIOMpaTh (opMy mnpencraBieHUs HWHOOPMALMKM W WUIIOCTPUPOBAThH pellaeMble 3aJadu
cXeMaMH, JuarpaMMaMi, HTHOU rpaduKoid U NX KOMOWHALMSMM;

— OLICHMBATh HAAEKHOCTE HWHOOPMAIMM 10 KPUTEPHUSIM, IPEAJIOKEHHBIM YUYHUTEIEM WIH
c(hOpPMYJIMPOBAHHBIM CaMOCTOSITEIIHHO.

2) Vuusepcanohvle KOMMYHUKAMUBHbLE OCUCTEUs 00CCReUUBaion CHOPMUPOSAHHOCTb COYUATLHBLX
HABLIKOB 0OYUAIOUUXCSL.

Oobi1enue:

— BOCHPHUHHUMATE U (OPMYJIMPOBATH CYKJCHHS B COOTBETCTBHM C YCJIOBUSIMH M ILEISIMHU
OOIIeHUsI; SICHO, TOYHO, I'PaMOTHO BbIpa)kKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M IMUCHBMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS T10 XO/Ty PEIISHH 3aJa4i, KOMMEHTUPOBATh MOJYYSHHBIN pPe3yIbTarT;

— B XOJIe OOCYyXIEeHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXXIaeMOW TeMbl, HPOOJIEMBI,
pemraeMol 3azavM, BBICKA3bIBATh HJEH, HAIIEJICHHBbICE HA IMOWCK PEIICHMs; COMNOCTaBIISITh CBOU
CY’KJICHUSI C CYXKJCHHUSIMHM JIpyTMX YYacTHHUKOB JHajiora, OOHApy’>KHMBATh pPa3JIMYNE WU CXOJIACTBO
HO3UIUIH; B KOPPEKTHOM popme popMyIupoBaTh pa3HOTJIACHS, CBOU BO3PaKEHUSI;

— MPEACTABIISITh PE3yJbTaThl PEIICHUsT 3aJadi, OKCIEPUMEHTAa, WCCIECAOBAaHUS, IPOEKTA;
CcaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHSI C y4E€TOM 3a7lad IIPE3CHTAllMM W OCOOCHHOCTEH
ayIUTOPHUH.

CoTpyaHUYECTBO:

— TIOHHMAaTh WU HCIOJIb30BaTh IIPEUMYIIECTBA KOMAaHJHOW W WHIUBUIYAJIbHOW pabOTHI mpu
peureHnu y4eOHBIX MaTeMaTHYeCcKUX 3aJ1a4;

— [OpUHHMATh LeJb COBMECTHOH JeATeIbHOCTH, IUIAHUPOBATh OPraHU3alHI0 COBMECTHOMU
paboThI, pacnpenensite BUIABI paboT, JOroBapHBaThCs, OOCYXKIATh IIPOIECC U PEe3yibTaT padOThI;
00600111aTh MHEHHUS HECKOIBKUX JTIOJICH;

— yYacTBOBaTh B TPYHOIOBBEIX (opmax paboTsl (0OCYXIeHUs, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBbI U Ap.); BBIIOJHSTH CBOIO 4YacTh padOThl U KOOPAWHHUPOBATH CBOU JCHCTBHUS C JIPYyTHMU
YJleHaMM KOMaHJbI; OLICHMBAaTh KadyeCTBO CBOCrO BKJIaga B OOMMH MPOIYKT IO KPHUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUSI.

3) YHMBBPCCIJZbele pecyiimuenovle Oeticmeust obecneqyusarom d)OpMupogaHue CMbICIIOBbIX YCMAHOBOK U
HCU3HEHHBIX HABLIKOB JTIUYHOCMU.

Camoopranuzarusi:
— CaMOCTOSITEIBHO COCTaBJIATH IJIaH, aIrOPUTM pEIISHHs 3ajayd (WM ero 4acTh), BBIOUpPATH
criocob penreHnst ¢ y4€ToM UMEIOIINX CsI PECYpPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHPOBATH
W KOPPEKTHUPOBATh BapHUAHThI PEIISHUN ¢ Y4ETOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIB:

— BJIQZIETH CIIOCO0AMM CaMOIIPOBEPKH, CAaMOKOHTPOJS TIIpoliecca W pe3yiabTaTa pPEelICHUS
MaTEeMaTHYCCKOM 3aJadH;

— TIpeABHUJIETH TPYJAHOCTH, KOTOpPbIE MOTIYT BO3HHUKHYTH IIPH pEIIEHUH 3a7a4d, BHOCHUTH
KOPPEKTUBLI B ACATCIIBHOCTL Ha OCHOBE HOBBIX O6CTOHT€J’H)CTB, HaﬁﬂeHHbIX OIHI/I6OK, BBISIBJICHHBIX
TPYAHOCTEM;

— OILIEHUBaTh COOTBETCTBHE pe3yJbTaTa MAESITEIBHOCTH MOCTABICHHONW LI€IW U YCIOBUSM,
OOBSICHSITEH OPpUYHNHBI JOCTHMIKCHUA HWIIM HEAOCTHIKCHHUA ICJIIM, HAXOIUThb OIHI/I6Ky, JaBaTb OLCHKY
MPUOOPETEHHOMY OIIBITY.

[TPEJAMETHBIE PE3YJIbTATBI

IIpenmeTHBIE pe3ynbTaThl OCBOCHHsSI paboueil MporpaMMbl IO MaTeMaTHKE IIPEICTaBICHBI IO
rojaM OOy4YeHHs B CIICAYIOIIMX pa3eiiaX IporpaMMbl B paMKax OTACJIBHBIX KypCcOB: B 5—6 Kiaccax
— Kypca «MartemaTtnka», B 7—9 Kijlaccax — KypCOB
«Anredpa», «I'eomeTpusi», «BeposITHOCTh U CTATUCTHKA.

Pa3Butne jorumyeckux MNpeiacTaBI€HUN M HABBIKOB JIOTMYECKOI'O MBIIIICHUSI OCYIIECTBISIETCS
Ha MPOTSHDKEHUH BCEX JIET OOy4YeHHsI B OCHOBHOM IIIKOJIE B pPaMKax BCEX Ha3BAaHHBIX KypPCOB.
IIpenmnomnaraercsi, YTO BBITYCKHUK OCHOBHOM IIKOJIbI CMOKET CTPOUTH BBICKA3bIBAHUSI U OTPULIAHUSA
BBICKaSBIBaHHﬁ, pacnmo3dHaBaTb HCTUHHBIC W JIOKHBIC BbICKAa3bIBaHHA, IMPHUBOAUTL IIPUMEPHLI U
KOHTPIIPHUMEPHI, OBJIAJICET IOHSITUAMH: OIpEaeIeHNE, aKCHOMa, TeOpeMa, TO0Ka3aTeIbCTBO — U
HAYYHUTCsI UCITOJIb30BAaTh X MPHU BBHINOJHEHUH yUeOHBIX U BHEYYCOHBIX 3a/ad.



PABOYAA TTPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKAY. 5-6 KJIACCBI

HEJN U3YYEHUA YUEBHOI'O KYPCA

[IpuopuTeTHBIMU NEJIIMH OOYYEeHHSI MaTeMaTHKe B 5—O6 Kilaccax sIBJISTFOTCSI:

—  OpoJoJDKeHHE (POPMHUPOBAHUSI OCHOBHBIX MAaTEMaTHYECKHUX IOHSTHH (YHCIIO, BEJIMYHHA,
reoMeTpudecKast ¢urypa), o0ecrieuynBaronInx MIPEEeMCTBEHHOCTh "u IIEPCHEKTUBHOCTh
MaTeMaTHYIECKOTO 00pa30BaHUs OO0yYarOIINXCS;

—  pa3BUTHE WHTEJUICKTYaJbHBIX ¥ TBOPYECKUX CITOCOOHOCTEH OOyYarOIMXCsl, O3HABATEIILHOM
AKTHUBHOCTH, UCCJICOOBATCIIBbCKHUX yMeHHﬁ, HHTEpPECAa K UBYUCHUIO MAaTCMAaTUKU;

— noaBedeHHE OOYYAlOIIMXCS Ha JOCTYIIHOM JUIs HHUX YPOBHE K OCO3HAaHHIO B3aHMOCBS3U
MaTeMaTUKH U OKPY>KaoIIero Mupa;

— dopmupoBaHrue (YHKIIHOHAILHON MaTEMaTHYCCKOW TIPaMOTHOCTH: YMCHHsS pPaclO3HaBaTh
MaTeMaTH4YeCKHe OOBEKThl B PEAIbHBIX )KU3HCHHBIX CHTYaLMSIX, IPUMEHSITh OCBOCHHBIC YMCHUS IS
peuIeHus MNpPaKTUKO-OPUEHTUPOBAHHBIX 3ahad, HMHTEPIPETHPOBATH IIOJIyUYEHHBIE pPE3yJIbTaThl U
OLICHUBATh UX Ha COOTBETCTBHUE MPAKTUYCSCKON CHUTyaIH.

OCHOBHBIE JTMHUHM COACpXKaHHUs Kypca MaTeMaTHKH B 5—6 Kilaccax — apudMeTHdecKas u
reoMeTpuYecKasi, KOTOPbhIE Pa3BHUBAIOTCS IMapaJUIEIbHO, KakKJasi B COOTBETCTBHHU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTE M B3aUMOACUCTBUM. Takxe
B Kypce IPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMH JIr€Opbl M OIMHCATEIIbHONW CTATHCTHUKH.

Hzydenue apupmMeTHUecKOoro Marepruaia HaUYWMHACTCSI CO CUCTEMaTH3allud WU PA3BUTHsI 3HAHUI O
HaTypaJdbHBIX YHCJIAX, IIOJy4EHHBIX B HadaJlbHOM mKosie. [Ipm >TOM coBepuHIEeHCTBOBaHHE
BBIYHCJIUTEIILHON TEXHUKH U @OpMHpOBaHI/Ie HOBBIX TCOPETHYCCKUX 3HAHUHA COYETAETCs C
pa3BUTHEM BBIUYUCIMTEILHON KYyJIbTYpPBl, B YaCTHOCTH C OOYYEHHEM MPOCTEHIINM TIpuéMam
MPUKHUIKHA U OLCHKU PEe3yJIbTaTOB BbIYMCICHUN. V3yueHrne HaTypaldbHBIX YHCEJ MPOAOJKAeTcs B 6
KJIacCE€ 3HAKOMCTBOM C HAaYaJIbHBIMHU MTOHSITHSIMH TEOPHUH JECITUMOCTH.

Jpyroit KpyITHBIA OJIOK B coAep KaHUU aprU(PMETHISCKONU JIMHUH — 3TO Apoou. Hauamo n3sydyeHus
OOBIKHOBEHHBIX U JECSTUYHBIX APOOEii OTHECEHO K 5 Kilaccy. DTO IEepPBbIil 3Tall B OCBOCHUHU JApOOeH,
KOTJ1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HIESIMU, MOHATHUSIMU TeMbl. [Ipu 3TOM paccmorpeHnue
OOBIKHOBEHHBIX JpoOeH B IOJHOM OOBEME MPENIISCTBYST H3YUYEHHIO ACCSTHYHBIX IPOOCH, dTO
[ISJICCOOOpa3HO C TOYKH 3PCHHS JIOTUKH WU3JIOKCHHUSI YKUCJIOBOM JIMHUH, KOTrJa HmpaBuiia ACHCTBUIN C
JIECSITHYHBIMH JIPOOSIMA MOYKHO OOOCHOBAThH Y>K€ M3BECTHBIMH aJITOPUTMAMH BBITIOJTHEHUS! JSUCTBHIA
C OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO C JICCSITUYHBIMH JIPOOSIMH PACUIUPUT BO3MOXKHOCTH JUTSI
MMOHUMAaHMSI OOyYalOIIUMMCST TIPUKJIAIHOTO NPUMEHEHUSI HOBOW 3alMCH NPHU H3YUYEHHUH JAPYTHUX
MPEIMETOB M IPH MPAKTHYECKOM HCHOJIb30BaHUU. K 6 Kitaccy OTHecEH BTOpPOH 3Tanm B M3y4YCHUH
pobei, rjie MPOUCXOJIUT COBEPIICHCTBOBAHME HAaBBIKOB CpaBHEHUsI M mHpeobOpa3oBaHus JpoOei,
OCBOEHHE HOBBIX BBIUYHUCIHUTEILHBIX JITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYUCICHUN, B TOM YHCIIE
3HAYCHUI BBIPAYKEHHH, COJIEPIKAIINX U OOBIKHOBEHHBIC, U JICCSITUYHbBIC IpOOH, YCTAHOBJICHHUE CBSI3EH
MEXIy HUMH, pacCCMOTPEHHE MPUEMOB pPEIICHUs 3a/1a4 Ha nIpobu. B Havame 6 kiacca MpOUCXOINUT
3HAKOMCTBO C HOHSITUEM IIPOICHTA.

Oco0eHHOCTBIO HU3YUYCHUA IMMOJTOKUTCIIBHBIX U OTPUIATCIIBHBIX YHUCCIT ABJIACTCA TO, YTO OHH TAKXKE
MOT'YT pacCMaTpuBaThCsl B HECKOJIBKO »JTanoB. B 6 kijacce B Hadale U3YyYCHUS TEMBbI
«llonoxuTenbHbIE H OTpULATCIABHBIC YHCJIa» BBIACIIACTCA ITOATEMA «Hem)le quciia», B paMKax
KOTOPOil 3HAKOMCTBO C OTPHIATEIBHBIMH YHCIAMH ¢ JCUCTBUSIMH C TOJIOKHUTEIBHBIMA W
OTpULIATEIBHBIMY YHCJIAMU ITPOUCXOJUT Ha OCHOBE COJIEPIKATEIILHOIO IMOJAX0/a. DTO ITO3BOJISIET Ha
JIOCTYITHOM YPOBHE ITO3HAaKOMHUTB YUaIIUXCs MPAKTUUECKH CO BCEMHU OCHOBHBIMHU MHOHSITUSIMU TEMBI,
B TOM YHCJIC U C MIpaBWIaMH 3HAKOB IIPH BBIMIOJIHEHUH apudMeTHUYeCKHX nedcTBuil. M3yuenune
palMoOHaIBHBIX YHCEJI HA OTOM HE 3aKOHYHTCS, a OyJIeT IIPOJIOJHKEHO B Kypce ainreOpsl 7 Kiiacca, 4To
CTaHET CJIEAYIOMNM MPOXOJIOM BCEX MPUHIMIIHAIBHBIX BOIIPOCOB, TEM CaMbIM pa3JieJICHHUE
TpyAHOCTEH oOJsierdyaeT BOCIIPHUSITUE MaTepuajia, a paclpeielIeHHe BO BPEMEHH CIIOCOOCTBYET
MIPOYHOCTH IIPHOOPETAEMBIX HAaBBIKOB.

[Ipn oOyvyeHHMHM pEIICHHUIO TEKCTOBBIX 3ajad B 5—O6 Kilaccax HCIIOJB3YIOTCS apupMETHUECKHE
npuémbl peieHusi. TeKCToBbIe 3a1aun, penacMble IIpU OTPabOTKE BhIYHUCINUTEIbHBIX HABBIKOB B 5—
6 KJlaccax, pacCMaTpPHBAIOTCS 3a7adM CIEAYIOIIMX BHIAOB: 3aJlaYd Ha JBM)KEHHE, HAa YacTH, Ha
MOKYIIKH, Ha paboTy U MPOU3BOAUTEIILHOCTh, Ha MPOIIEHTHI, Ha OTHOILICHUs W mporopuuu. Kpome
TOTO, OOydJaroIMecs 3HAKOMSITCSI C IpUEMaMH PEIICHUs 3a7lad MepeGopoOM BO3MOXKHBIX BAPUAHTOB,
y4datcst paboTaTh ¢ HHGOpManue, NMpeJACTaBIeHHON B ¢popMe TaOJIMIl WM JHArpaMM.



B pabGoucii mporpamMme IPeayCMOTPEHO (OPMHUPOBAHHUE IIPOICACBTUYCCKUX aJIrcOPamICCKUX
npeacrapjieHUd. BykBa Kak CHMBOJI HEKOTOPOrO 4YHMCJa B 3aBUCUMOCTH OT MaTeMaTHYE€CKOI'o
KOHTEKCTa BBOJIUTCSI TIOCTEIIEHHO. byKBEeHHasi CUMBOJIMKA HIMPOKO HUCHOJIB3YETCsl MPEXIE BCETO IS
3aluCcH  OOIMX YTBEPXKACHUI U TOpeaIoKeHuH, (GOopMys, B YaCTHOCTH I BBIYUCIICHUS
TeOMETPUUYECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEs» 4dHucia.

B xypce «MaremaTtukmn» 5—6 KJIacCOB MpeACTaBJICHA HArJIsiIHAsI T€OMETpHUsl, HallpaBJI€HHAs Ha
pa3BUTHE OOpPa3HOTO MBINUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHUS, M300pa3UTEIBHBIX YMCHHUH.
OTO BaXKHBIM »Tanl B WU3YYEHHU TE€OMETPHUM, KOTOPBIH OCYIHIECTBISETCS Ha HarJsIJHO-
OpakTUISCKOM ypPOBHE, ONHpaEeTCs Ha HarsITHO-OOpa3HOE MBIIUICHHE OoOydJarommxcs. bompmas
poab  OTBOAUTCS MPAKTUUYECKOW JEATEIBbHOCTH, OIBITY, JKCIEPUMEHTY, MOJIEIUPOBAHUIO.
OOyuJaroimecs: 3HaKOMSITCSI C TEOMETPUUYECKUMH (PUrypaMH Ha IMJIIOCKOCTH M B MPOCTPAHCTBE, C UX
OPOCTSHIIUMHU KOH(PUTYpALIUSIMHU, ydaTcs H300pakaThb WX Ha HEIHHOBAHHOW W KIIETYaTOU
Oymare, paccMaTpuUBarOT HX IIpOoCTeiinre cBoiictBa. B mporecce H3ydeHHUs HarJIsiIHOMN
TEOMETPHUU 3HAHWS, MOJyYCHHBICE OOYyJaONMIMMHCS B HAaYaJIbHOW IIKOJIE, CHUCTEeMATH3UPYIOTCS H
pacuImpsroTCs.

MECTO YYEBEHOI'O KYPCA B YYEEHOM IIVIAHE

CornacHo ydeOHOMY TMlaHy B 5—6 KijlaccaXx U3ydYaeTcsd HWHTETPHUPOBAHHBIA TMIpeaMeT
«MaremMaTnka», KOTOPBIH BKIIIOUAeT apU(PMETHUECKHUN MaTepuasl M HarsIIHYIO0 T€OMETpPHIO, a
TAKXKE IMPOINICACBTUYCCKUEC CBCACHUSA U3 anre6pI)I, 2JIEMEHTHI JIOTUKH YW Hadajla OIU caTeJIbHOM
CTaTUCTHKH.

VY4eOHBIN IJIaH Ha U3yYeHHE MaTeMaTHKH B 5—6 Kilaccax OTBOAWUT HE MEHEe 5 ydeOHBIX 4acoB B
HEJICIIIO B TCUCHHUE Ka)KJ0r0 rojia o0ydeHusi, Bcero He MeHee 340 ydeOHBIX YacoB.

COJIEP)XAHHME YYEBHOI'O KYPCA (ITO 'OJIAM OBYUEHI )
5 knacc

Hamypanvuvie yucna u Hyav

HarypansHoe umcno. Psinm HatypanbHbix uucesn. Yucno 0. M3o00pakeHne HATypaJIbHBIX YHCEN
TOYKaMHU Ha KOOPAUHATHON (UMCIOBON) MPSIMOH.

ITosunnoHHast cucrtemMa CcUHCICHUs. PuMckas Hymepanusi Kak OPUMEpP HENO3UIMOHHOMU
CUCTEMBbI cuuciieHus. JlecaTnanast cucteMa CYUCIICHUS.

CpaBHeHHe HaTypaJbHBIX YHCEJI, CDABHEHHE HAaTypaJIbHBIX Yncell ¢ HyléM. CriocoObl cpaBHEHUSI.
OkpyTJieHUEe HaTypaJbHBIX YHCEN.

Cro)keHue HaTypaJIbHBIX 4YHCEJ; CBOWMCTBO HYJISI HpPU CJIOKEHUU. BplunmTtaHue kak geicTBue,
oOpaTHOE CIIO)KEHUIO. YMHOXXEHHE HaTypaJlbHBIX UYHCEJI; CBOWCTBA HYJIA W E€IWHHULBI IIpU
YMHOXEHUH. JleleHne Kak aericTBue, 00paTHOE YMHOXKEHNIO. KOMIIOHEHTHI NEUCTBUI, CBSA3b MEXITY
Humu. [IpoBepka pesyisibrata apudMeTHUYECKOro AeucTBHs. llepemecTUTelIbHOE M cOo4YeTaTelIbHOE
CBOMCTBA (3aKOHBI) CIIOXKEHUSI 1 YMHOKEHHUS, PACIIPEACIIMTEIbHOE CBOMCTBO (3aKOH) YMHOXXEHHUSI.

Hcnonp3oBanne OyKB Juisi OOO3HAYEHHUs] HEHW3BECTHOIO KOMITOHEHTa W 3aliCH CBOMCTB
apudMETHYCCKUX JICHCTBUN.

Jenurenun MU KpaTHbIE 4YHCIIA, Pa3jIOKEHHE Ha MHoOXUTenu. IIpocTele M cocTaBHBIE YHCIIA.
ITpusnakm nenumoctu Ha 2, 5, 10, 3, 9. JlejieHrne ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM MMOKa3aTeJeM. 3allUuCh YHCJIa B BUAE CYMMBI pa3psiAHBIX CJIaraeMbIX.

YucnoBoe BeIpakeHUE. Berunciienue 3HadyeHNi 4YHCIOBBIX BBIPAXKEHUN; MOPSITOK BBITIOJTHEHUS
aercTBuil. MIcrmonb30BaHWE NPU BBIMHUCIECHUSAX NEPEMECTHUTEIIBHOIO U COYETATENBHOTO CBOMCTB
(3aKOHOB) CJIOKEHMSI M YMHOXEHUSI, paCIPEJICINTEIIFHOTO CBOMCTBA YMHOXKEHHUSI.

Jpoou
IIpencraBieHne O apodOuM KakK CIOCOOE 3amyuch 4YacTh BeIWYUHBI. OOBIKHOBCHHBIC JIpOOU.

[MpaBmbHBIE W HenpaBWIIEHBIC ApoOu. CMmemraHHas ApoOB; TPEICTaBICHUE CMEMIaHHOW IpoOHW B
BHJIE HENPAaBHJIBHOW JApOOM | BBIJACICHHE LEJIOW YacTH 4YHCIa W3 HENpaBWILHONH JpoOu.
M300pakenue apoOeil ToukaMH Ha 4YUCIOBON mpsiMmoii. OCHOBHOE CBOMCTBO JpoOu. CokpalineHue
npooeii. [IpuBenenune qpodu kK HOBOMY 3HamMeHareto. CpaBHEHUE APOOEii.

CnoxeHre W BBIYHTAHHE ApoOel. YMHOXEHHE U JIeJICHHE NpoO0ei; B3aMMHO-OOpaTHBIE ApPOOH.
Haxoienne yacTu nesoro 1 1ejaoro mo ero 4acTu.
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Jecatnunast 3anuch napooOeit. IlpeacraBiicHHUE JIECSITHYHOW ApOOM B BHAC OOBIKHOBCHHOM.
HN3obpaxkeHne IECSATUYHBIX ApOoOCH TOYKaMHW Ha YHUCIOBOW mnpsMoi. CpaBHEHHE ECATUIHBIX
ApOOCHi.

ApudmeTnyecKkue qSUCTBUS C ICCATUIHBIMU APOOsimu. OKPYTJIICHUE ACSCATHYHBIX NPOOCH.

Pewenue mexcmosvix 3aoau

Pemenne TEKCTOBBIX 3anad apu(PMETHYSCKHM cIiocoboM. PenreHme JOrUdecKkux 3aaad.
Pemrenue 3ama4d nmepeOOpOM BCEX BO3MOXKHBIX BapHaHTOB. VCIIOIb30BaHUE MPU PEIICHUN 3a1a4
TAOJINII U CXEM.

Pemienue 3aJa4, coAcprKamnx 3aBHUCHMOCTH, CBA3bBIBAIOIIME BCIWYHMHBI. CKOPOCTBH, BpPEM:,
pPacCTossHUEC, II€HAa, KOJIUYECCTBO, CTOUMOCTD. EI[I/IHI/IL[BI HU3MEPECHUsI: MaccChl, O6’BéMa, IICHBI;
pacCTosAHUsl, BDEMCHHU, CKOPOCTH. CBsI3b MCXKAY CAUMHUIIaMU U3MCPCHUS Ka)KI[Oﬁ BCJINMYUHBI.

Pemmenne oCHOBHBIX 3ada4 Ha ,Z[pO6I/I.

HpeﬂCTaBﬂeHI/Ie JAHHBIX B BHUJIC Ta6J'II/II_I, CTON0YATHIX JruarpamMm.

Haznaonas zeomempus

Harmsimabeie npeacraBiieHrst 0 GuUrypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIy4, yTroJ,
JJOMaHasl, MHOTOYT'OJIbHUK, OKPY>XHOCTb, KpyT. YT0oJ. IIpsiMOi, OCTpbIi, TylOl U pa3BEPHYTHIN
YTIJIBL.

JnuHa oTpe3ka, METpUUECKUE €AUHULBI NJIUHBL. J{JIMHA JOMAaHONH, NEPUMETP MHOTOYTOJIbHHUKA.
HN3mMmepeHre U MOCTPOESHHUE YIJIOB C MTOMOIIBIO TPAaHCIIOPTHPA.

Harmsimaele mpencraBiieHust o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJBHHUK; IPSIMOYTOJIBHUK,
KBaJlpaT; TPEYTOJILHUK, O paBEeHCTBE (puryp.

MN3o6pakenue ¢uryp, B TOM 4dHcie Ha KieTdaToi Oymare. IloctpoeHme koH(pUrypanuii us
qacTel npsiMoil, OKPY>KHOCTH Ha HEJIWHOBAaHHOW M kierdyaTtoil Oymare. Vcrosib3oBaHHE CBOWCTB
CTOPOH M YIJIOB NPsIMOYTOJNbHHUKA, KBagpara.

[Inomane NpsAMOYTOJIBHUKA M MHOTOYTOJIBHHUKOB, COCTaBJIIEHHBIX W3 MPAMOYTOJIbBHHUKOB, B TOM
quciie Guryp, n300pakEHHBIX Ha KiieTdyaTol Oymare. EquHUIIbI M3MEpEeHUsT MIIOIA T .

Harmsimabie mipeAcTaBieHUsI O MPOCTPAHCTBEHHBIX (Urypax: NMpSMOYTOJBHBIA NapassiesIeIHIIe]l,
Ky0, MHOTOTrpaHHUKH. I300pakeHne TMPOCTEUIINX MHOTOTpaHHHUKOB. Pa3BépTkm Kyba u
napayuiesenniena. Co3zgaHyue MoJieleii MHOTOTPAaHHHUKOB (M3 Oymaru, IpPOBOJIOKH, IUIACTHIIMHA U
ap.).

O0BEM IIPSIMOYTOIBHOI'O Napajuiesienuiiena, Kyoa. Eqxnanne namepenust oobEma.

6 xitacc

Hamypanvusie yucna

ApudmeTnyecKkue IeHCTBUs ¢ MHOIO3HAYHBIMHU HATYPAJILHBIMH YHCIaMU. YHUCIOBBIC BBIPAKCHUS,
HOpsIAOK NEHUCTBHUH, HCIIOJIB30BaHUE CKOOOK. HMcnonp3oBanue opu BBIYHCIJICHUSIX
NEePEMECTUTEIBHOTO U COYETATEIIbHOT'O CBOMCTB CJIOKEHHUSI U YMHOXKEHHUSI, PACIPENICIIUTEIBHOIO
CcBOMCTBa YMHOXeHUs. OKpyTJIeHHE HAaTypPaJIbHBIX YHUCEI.

JlenuTenu U KpaTHBIC YHCJIa; HAUMOOIBIINK OOIMUN OCIUTEIhb U HAaUMEHbIIICEe OOIlee KpaTHOE.
JlenuMocTh CyMMBI U IIpOU3BeAeHUs. JleneHrue ¢ OCTaTKOM.

/poou

OOBIKHOBEHHAsT JIpOO0b, OCHOBHOE CBOMCTBO npoOHW, coKpamieHue apobeit. CpaBHeHHe u
ynopsinounBanue ApoOeii. Pernrenne 3as1a4 Ha HAX0XJIEHUE YaCTH OT LIEJIOr0 M II€JI0TO M0 €ro YacTH.
JpoOHOE unco Kak pe3ysbTart JaejieHus. [IpencraBinenue AecsITUIHON ApoOu B BUAE OOBIKHOBEHHOM
OpoOW W BO3MOXKHOCTH IIPEICTABICHUS OOBIKHOBEHHOW IpOoOM B BUAC ACCATUIHOM. JlecaTUIHBIC
Ipodu W MeTpuyeckas cucreMa Mep. ApUMETHYECKHEe JASHCTBUS M YHUCIIOBBIE BBIPAXKCHUS C
OOBIKHOBEHHBIMHU U JIECSITHYHBIMH JIPOOSIMU.

OtHomenune. JleneHne B JTaHHOM OTHOIIIEHMH. MacmTa0, nponopous. [IpuMeneHme mponopiuii
IpH pPElLISHUN 3aj1ad.

[TonsitTue npoueHTa. BhruncieHue mponEeHTa OT BEJIMYHHBI W BEJIMYUHBI 110 €€ MIPOILICHTY.
BbIparkeHHe NOPOLIEHTOB JIECATUYHBIMU ApoOsiMu. PenieHue 3as1ady Ha TPOICHTHI. BbIipaxkeHue
OTHOIIICHUS BEIWYHH B IIPOIICHTAX.

Honosicumensuvie u ompuyamenvrvie Yucia
IlonoxxurenbHble M OTpULATENbHbIE uyuciaa. Llenple uucima. Moaynps 4ducia, reoMeTpudecKas
HHTEpOpeTanus MoAyJisi ducia. M3o0paskeHue 4ucen Ha KOOpJAWHATHOW mpsiMou. YUwuciioBble
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npoMexxyTku. CpaBHeHHE uYucel. ApudmeTHdeckue ASUCTBUS C TMOJIOKUTEIbHBIMHU U
OTpHULIATEJIbHBIMHU UHCJIaMHU.

IlpsimoyrosibHasi cucremMa KOOpAMHAT Ha IUIOCcKOocTH. KoopauHarbkl TOYKM Ha MUJIOCKOCTH,
abcuucca u opauHara. [loctpoeHune Touek U GUTyp Ha KOOPJAUHATHOW IIOCKOCTH.

byxeennvie evipascenus

IIpumenenue OyKB UIsl 3allMCH MaTEMaTHYECKHX BBIp@XCHHM M mpeminokeHuil. CpoiicTBa
apudMeTHYecKuX JeWCTBUI. ByKBEeHHBIC BBIPaXKEHHUST M YHCJIOBBIC MOJCTAHOBKHU. bByKBEeHHBIE
paBEHCTBA, HAXOXXJI€HNE HEU3BECTHOI'O KOMITOHEeHTa. DopMysibl; GOpMyIIBl IEpUMETpa U IIJIOIIA TN
OpsIMOYTrOJIbHUKA, KBaJpara, 00béMa napasuiejienuiiesia u Kyoa.

Peuienue mexcmoeswix 3aoau

Pemenne TEKCTOBBIX 3adad apu(PMETHYSCKHM cIiocoOoM. PenreHme JIOrTUYecKux 3aaad.
Penrenue 3aad nepeOOpPOM BCEX BOZMOYKHBIX BAPHAHTOB.

Pemrenne 3amad, coaepiKalluX 3aBHCHMOCTH, CBSI3BIBAIOIINX BEIHYHUHBI: CKOPOCTBH, BpeMs,
paccrosiHue; I1eHa, KOJIMYEeCTBO, CTOUMOCTb;, IPOWU3BOJHUTEIILHOCTh, BpeMsi, 00BbEM pabOThI.
EnuHunel M3MEpeHus: MacChl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHHU, CKOpPOCTU. CBs3b MEKIY
CAUHHUIIaMH I/ISMGPCHI/IH Ka)K)IOﬁ BCJIIMUUHBI.

Pemienune 3amadv, CBS3aHHBIX C OTHOIICHUEM, MPOMOPIMOHAIBHOCTHIO BEIHUYHH, IPOICHTAMH;
pCIlICHUEe OCHOBHEBIX 3ajJlad Ha APOOU U MPOICHTHI.

O11eHKa ¥ TIPUKUIKA, OKpYyTJIeHUe pe3yiabrara. CocTaBlicHHE OYKBCHHBIX BBIPAKCHUU I10

YCJIIOBHUIO 3aa4H.

IMpencraBicHUEe MaHHBIX C MOMOMIBIO TAOMUI] U guarpamMMm. CTonOdaThiec AUarpaMMbl: YTCHHC U
noctpoeHue. UTeHrne KPyroBbIX JHArPAMM.

Haznaonan zeomempus

Harmsinabeie nipezcraBiieHust 0 pUrypax Ha IUIOCKOCTH: TOYKa, HpsiMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOTOYTOJIbHHUK, YeThIPEXYTOJIIBHUK, TPEYTOJIbHUK, OKPY>KHOCTh, KPYT.

B3amMmHOE pacnosio)keHWe JBYyX MHPSIMBIX Ha IUIOCKOCTH, ITapajuledbHBIE MpPsIMBIE,
HEPIICHIVKYJIISIpPHBIE TpsiMbIe. V3MepeHne pacCTOSTHHM: MEXAy JIBYMsI TOYKaMH, OT TOYKH JI0
OpsiMOii; JUTMHA MapluIpyTa Ha KBaJIpaTHOM CeTKe.

HN3MepeHne ©W TOCTPOSCHHWE YIJIOB C TIOMOIIBIO TpaHCHOPTHpa. BuAbl TpeyrojibHUKOB:
OCTpPOYTOJIBHBIH, NPSIMOYTOJIbHBIH, TYINOYIOJIbHBIH; paBHOOEAPEHHBIH, PaBHOCTOPOHHUIA.
YeThIpEXYTOJAbHUK, IPUMEPbhI YETBIPEXYTOJIbHUKOB. IIpsiMOyrojJibHUK, KBaJgpaT: UCHOJIb30BaHUE
CBOMCTB CTOPOH, YIJIOB, guaroHayicii. MzoOpaxeHne reomMeTpudeckux GUIryp Ha HEIWHOBAHHOM
Oymare ¢ WCHOJb30BAaHUEM LHMPKYJIS, JUHEHWKH, YrOJIbHUKa, TpaHcrnoptupa. Iloctpoenus Ha
KJIeT9aTol Oymare.

ITepumerp MHOroyroapHuka. IloHsATHE TUIOmIaAM (UTYPHI; €IUHUIBI U3MEPEHUS ILIOMIAIH.
I[Tpubnu>xénHoe wu3MepeHue IUIolanu ((Guryp, B TOM 4YHCIIE Ha KBaJApaTHOW CeTKe.
ITpubamxEHHOE N3MEPEHNE JUTUHBI OKPY>KHOCTH, IIJIOIIAIHA KPyTa.

CumMeTrpusi: NEeHTpaJlbHAasl, OCeBasi U 3e€pKajbHasi CHMMETPHU.

ITocTpoeHre cUMMETPUYHBIX QUTYP.

Harmsimable npejcTaBiieHUst O NPOCTPAHCTBEHHBIX (HUTypax: Iapajulesienure], KyO, IpuzMa,
nupaMuaa, KOHYC, OWIMHApP, map U cpepa. M3o06paxeHne mpocTpaHCTBeHHBIX ¢uryp. [Ipumepsr
pa3BEPTOK MHOTOTPAHHHUKOB, NMIMHApPA U KOoHyca. Co3gaHue Mojesieil NMpOCTPaHCTBEHHBIX (QUTYp
(n3 6ymaru, IpOBOJIOKH, IJIACTHUIIMHA U JIP.).

ITousitne o6bEMa; eqUHUIBI U3MepeHus1 00béMa. OOBEM HPSIMOYTOJBHOIO MapajuleseInIe/a,
KyOa.
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IUIAHUPYEMBIE TTPEJMETHBIE PE3YJIbTATBI OCBOEHMS PABOYEN ITPOI'PAMMBI KYPCA (110
I'OAAM OBYYEHUNA)

OcBoeHue ydeOHOro Kypca «MaremaTtuka» B 5—6 Kilaccax OCHOBHOW WIKOJIbI JOJDKHO
o0ecrneunBaTh JOCTHIKECHUE CIIEAYIOIIUX MPEJIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATORB:

5 knacc

Yucna u eévtuucnenusn

— I[MoHuMaTh W MOPaBWILHO YIOTPEOJSATH TEPMHHBI, CBS3aHHBIC C HATYpaJbHBIMH YHCIIAMH,
OOBIKHOBCHHBIMHU U JCCSITUYHBIMH JIPOOSIMHU.

— CpaBHUBAaTh U YIOPSIOYMBATH HATypaJIbHbIC YHCIA, CPAaBHUBATh B IMPOCTEUINNX CIIydasix
OOBIKHOBCHHBIC APOOH, JICCITUIHBIC IPOOH.

— COOTHOCHUTH TOYKY Ha KOOPAMHATHOMN (YHUCIIOBON) MPSIMO# C COOTBETCTBYIOIIUM € YHUCIOM U
U300paXkaTh HATYpPaJIbHBIC YHCIIa TOYKAMU Ha KOOPAWUHATHOW (YHUCIIOBOM) MPSIMOM.

— BeimmonHsATE apupMEeTHYCCKUE ICHUCTBHS C HATypaJbHBIMH YHUCIAMH, C OOBIKHOBCHHBIMH
APOOSIMU B IPOCTCHINHUX CITydasiX.

— BBITOIHATE IIPOBEPKY, NPUKUIKY PE3yJIbTaTa BEIYUCICHUN.

— OKpyIJIsATh HaTypaJbHBIC YHCIIA.

Peuienue mexcmoeswix 3aoau

— Pemrate TEKCTOBBIC 3agadyud apUPMETHUYCCKHM CIOCOOOM M C IIOMOIIBIO OPraHH30BaHHOTO
KOHEYHOT0 repedopa BCceX BO3MOYKHBIX BAPUAHTOB.

— Pemarts 3amauu, cojiepikaiiyde 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIHWYHHBI: CKOPOCTh, BpEMS,
paccrosiHue; IIeHa, KOJIHYEeCTBO, CTOUMOCTb.

— Hcrionp30BaTh KpaTKUE 3alIUCH, CXEMBI, TAOJHUIILI, OO0O3HAUCHUS IPHU PEIIICHUH 3a/1ad.

— IMTonb30BaThCss OCHOBHBIMU CAWHWUIIAMU H3MEPCHUS: [EHBbI, MAaCChl, PACCTOSHHUS, BPEMCHH,
CKOPOCTH; BhIPaKaTh OJIHU €AUHHIILI BEJTUYUHBI Yepe3 JIPYTHEC.

— W3Biekath, aHaIW3UpOBaTh, OICHUBATH HWH(POpPMAIIMIO, MOPEACTABIICHHYIO B TaOJHIle, Ha
CTOJ'I6‘-IaTOﬁ ]IHanaMMe, I/IHTepHpeTI/IpOBaTB HpeJICTaBJ'IeHHBIe JaHHBIC, HCIIOJIB30BaATh JAaHHBIC HpI/I
pelieHuu 3aaa4.

Haznaonan zeomempusn

— [Tonp30BaTbCcss TeOMETPHUYECKUMH MOHSITHUSIMUA: TOYKa, MNOpsMasl, OTPE30K, JIyd, YroJl,
MHOT'OYT'OJIBHUK, OKPY>KHOCTB, KPYT.

— [TpuBOIMTE IPUMEPHI OOBEKTOB OKPYIKAIOIIETO0 MUPa, UMEIOIINX (DOPMY HM3YyUECHHBIX
TeoMeTpuYeCcKuX (QUryp.

— Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJIBHUKaMHM: YTOJI, BEpIINHA, CTOPOHA, IMAarOHAJIb; C OKPY>KHOCTBIO: PaanlyC, THaMETp, LIEHTP.

— H3o06pakaTh U3y4YeHHbIC TeOMETpUUecKre (UTypbl HA HEJIMHOBAHHOM M KJIETYATON Oymare ¢
TMTOMOIIBIO IIUPKYJIST U JIMHEHKH.

— HaxonuTh JUTMHBI OTPE3KOB HENOCPEIACTBEHHBIM M3MEPEHUEM C IMOMOIIBIO JIMHEUKH, CTPOUTH
OTpE3KH 3aJaHHOU JUTMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOT'O pajauyca.

—_— HMcnonp30oBaTk CBONMCTBA CTOPOH M YIJIOB IPAMOYTOJIbBHHKA, KBaJApaTa i1 UX IMOCTPOCHUS,
BBIYHCIICHUSI TJIOMIAA U ISPUMETPA.

— BbaucisiTh IepuMeTp M IUIOIIAAb KBajipaTta, HPSMOYIOJIbHHUKA, (UIYyp, COCTABJICHHBIX H3
MPSIMOYTOJILHUKOB, B TOM YHCJIe (DUTYDP, H300paKEHHBIX Ha KJIETYaTON Oymare.

— ITonp30BaThCsI OCHOBHBIMH METPUYSCKUMHU CIUHHUIIAMU W3MEPEHHsS JUIHHBI, TUIOIIAJIH;
BBIp@)XaTh OJIHU €JIMHUIIBI BEJIUYUHBI Yepe3 ApyTrHe.

— PacriodnaBaTh napasuiesienuriesl, Ky0, HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpO IpaHb,
W3MEPEHUs; HAXO/IUTh U3MEPEHHUsI TTapajiiesienumnesia, Kyoa.

—_— Brrunciaare o00bEM Ky6a, napajjiejicnvicaa 110 3aJaHHbBIM HW3MCPCHUSAM, II0JIb30BAaTHCA
eMHUIIAMU U3MEpPeHUsT 00bEMA.

— Pemath HeECJIOKHBIC 3ajJa4yd Ha HM3MEPEHHE TI'€OMETPUYECKHX BEJIMYWH B IPAKTHYSCKUX
CUTyalHsIX.

6 KJiace

Yucna u eviuucnenus
— 3HaTh U MOHUMaTh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BHUJAMU YHCEJI U CIOCO0aMH HX
3aMMCH, IEPEXOIUTH (€CIIH 3TO BO3MOKHO) OT OJTHOU (POPMBI 3aITMCH YHCIIa K APYTOU.
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— CpaBHUBaTh U YIIOPSOOYHBATH IICJIBIC YHCJIA, OOBIKHOBCHHBIC W JACCSITHYHBIC JIpOOH,
CpaBHHUBATh YHUCJA OJIHOTO U Pa3HbIX 3HAKOB.

— BremmmonHsATh, codeTas YCTHBIE W THCBbMEHHBIC NOPHUEMBI, apu(MeTHdecKue IeHCTBHS C
HATypaJIbHBIMH U [CJILIMUA YHUCIIAMU, OOBIKHOBEHHBIMH U JICCITUIHBIMHU APOOSIMU, TTIOJIOKUTSIIHHBIMHA U
OTpULIATEIbHBIMHU YUCIIAMHU.

— BpruucisaTe 3HaUCHUSI YHUCJIOBBIX BBIPAKEHWUN, BBINOJHSTH INPUKHUAKY U OLIEHKY pe3yJibTara
BEIUMCIICHUN; BBINOJNHATH IPeoOpa30oBaHWs  UHCIOBBIX BBIPAXXCHUNW Ha OCHOBE  CBOWCTB
apu(PMETHUCCKUX JCHCTBUIA.

— COOTHOCHUTH TOUKY Ha KOOPJIUHATHOW MPSMOUN C COOTBETCTBYIOIIUM €M YMCIIOM U N300pakaTh
4yciia TOYKaMU Ha KOOPAUHATHOM NpsIMOM, HaXOJIUTh MOAYJIb YHCJIA.

— COOTHOCHUTH TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPJIMHAT C KOOPJAUHATAMHU dTOU TOUKHU.

— OKpyTJIATH LEJIBIC YHCIa U ASCATUIHBIC APOOU, HAaXOIUTH IIPUOIIDKCHUS YUCEIT.

Yucnosvie u 0yKeeHHbIE GbIPAINCCHUA

— ITonumate W yHnoTpeOssiTh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHI0 CTEMNCHH 4YHCIIa, HaXOAUTh
KBagpaT U Ky0 9uciia, BEIYUCIIATh 3HAYCHUST YHUCIOBBIX BRIPAKCHUH, COIEPIKAIIUX CTCICHH.

— Ilonp3oBaTbcsl NpU3HAKaAMU JIEJIMMOCTH, pPAaCKIaAblBaTh HaTypaJjibHbIE YHCJIa HA IIPOCTHIC
MHO>KHTEIH.

— IMTomp30BaThCsT MacmITaOOM, COCTABISATH IIPOITOPIINH U OTHOIIICHHS.

— Hcmions30oBaTh OYKBBI M OOO3HAYCHHS YHCEJ TPH 3aIllUCH MaTeMaTHYSCKUX BBIPAKCHHUU,
COCTaBJISITh OYKBCHHBIC BBIPpAXKCHHUsT U (HOPMYJIbI, HAXOIWUTH 3HAYCHHS OYKBCHHBIX BBIPAXKCHHM,
OCYIIECTBIISII HEOOXOIUMBIE MMOJCTAHOBKH M IPEOOpa30OBaHMUS.

— HaxoauTe Hen3BeCTHBIM KOMIIOHEHT pPaBEHCTBA.

Pewenue mexcmoegwix 3adau

— Perrate MHOTOIIATOBBIC TEKCTOBBIC 3a/1a4d apU(PMETHUYCCKUM CIIOCOOOM.

— Pematp 3agauu, cBsI3aHHBIE C OTHOIIIEHHUEM, IMPOMOPIIMOHAJILHOCTBIO BEJIUYHH, MPOIEHTaAMU;
pemaTs TpU OCHOBHBIC 3aJa91 Ha JIPOOU U TTPOIIEHTHI.

— Pemrate 3amaum, cojepskamiue 3aBUCHMOCTH, CBS3BIBAIONINE BEJIWYHWHBI: CKOPOCTH, BpPEMS,
paccrostHHe, 1IeHa, KOJTUYSeCTBO, CTOUMOCTE; IIPOU3BOAUTCIBHOCTE, BpeMs, 00bEMa pabOThI, HCIOITB3YSI
apu(dMETHYECKUE  JICHUCTBHUs, OICHKY, IIPUKHIKY; [OJB30BAaThCS  CAUHHUIIAMHA  HU3MCPCHHS
COOTBETCTBYIOIIUX BEITUIHH.

— CocTaBisaTe OyKBEHHBIC BRIPAKEHUS 110 YCIOBHIO 3a0a9H.

— W3Biekath WHG(pOpPMAIIHIO, IPEACTABICHHYIO B TaONWIlaX, HA JUHEHHOM, CTOJIOYATOW WA
KPYTOBOUW OuarpaMMax, WHTEPIPETHPOBATH IIPEJICTaBICHHBIC HaHHBIC; HCIIOIb30BaTh JAaHHBIC IIPHU
peuieHnu 3aaad.

— IIpencraBisaTe MHGOPMAIIHIO C ITOMOIIBIO TAOJIUII, IMHSHHON U CTOJIOYATOW qUarpaMm.

Haznaonan zeomempusn

— ITpuBomuTe mnpuUMEpPbl OOBEKTOB OKPYKAIOIIETO MHpa, HMEMUX (GOopMy H3YyUEHHBIX
TeOMETPHYECKHUX ITJIOCKUX M IIPOCTPAHCTBEHHBIX (DPUTYP, IPUMEPHI PABHBIX U CUMMETPHUYHBIX (QUTYD.

— H3obpakaTh ¢ MOMOIIBIO IUPKYJISI, JIMHEWKH, TPAHCIIOPTHpPA HAa HEJIWHOBAHHOM M KJIETYATOMH
Oymare U3y4deHHbIC INIOCKHUE TeOMeTpHUUecKhe GUTryphbl U KOHPUTYyPALIUH, CAMMETPUYHBIE (PUTYPBI.

— ITonb30BaThbCsl TEOMETPUYESCKUMU HOHSITUSIMH: PaBEHCTBO (DUTYP, CUMMETPHS; UCIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCh CUMMETPHUH, [IEHTP CUMMETPHUU.

— HaxonuThs BeIWYHHBI YIIIOB U3MEPEHHUEM C IIOMOIIBIO TPAHCHOPTHUPA, CTPOUTH YIJIbI 3aJaHHOU
BEJIMYUHBI, TTOJIB30BAThCS MPH PEIICHUHN 3a7ad I'PaJyCHOIl Mepoil yTiioB; paclo3HaBaTh Ha YepTeKax
OCTpBIH, NPsIMOI, pa3BEPHYTHII U TYTOI yTbL.

— BeaucisaTe  JUIMHY JIOMaHOW, IIEPUMETP MHOTOYTOJIBHUKA, II0JIb30BATHCS CIMHHUIIAMH
HW3MEpEHUs JJIUHBI, BBIPAYKATh OJHHU CIUHUIBI U3MEPEHUsI JJIUHBI Yepe3 JIpyTue.

— Haxonutb, MUCIONB3yst 4epTEKHBIC MHCTPYMEHTBI, PACCTOSIHHUSI: MEXJY JIBYMsI TOYKaMH, OT
TOYKHU JI0 NPSIMOM, NJIMHY IIyTH HA KBaJIPaTHOM CETKE.

— Bpraucisite momans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOIb30BaTh pa3OueHue
Ha MOPSIMOYTOJBHUKH, Ha paBHbIC (UTYphI, JOCTpPAWBAaHWUE JO MNPSIMOYTOJbHHUKA; MOJIB30BATHCS
OCHOBHBIMH €IWHHUIIAMH HW3MEPEHUsI TUIOMIAAN; BhIpa)kaTh OMHU €IMHUIIBI MU3MEPEHUs IUJIOLIA N
qepes apyrue.

— PacriosHaBaTh Ha MOJEIAX M H300pPAKEHUSIX HHUPAMHIY, KOHYC, LMJIMHIpP, HCIOJIb30BaTh
TEPMHHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

— H3ob6pakaTh Ha KJIeT4aTOl OyMare npsiMOYTOJIBHBIN TTapajljIeIeITUIIe]I.
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— Beruncasate 00BEM IPSIMOYTONBHOTO TapajileenuIiesia, Kyba, MOJB30BaThCS OCHOBHBIMH
€IMHHUIIAMH U3MEpPEeHUsT 00bEMa; BBI

— Penrate HecnokHbIE 33a4d HAa HAXOXXJIEHUE T€OMETPUYECKHX BEJIWYMH B ITPAKTHYECKHUX
CUTyalUsIX.
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TEMATHUYECKOE INNIAHMPOBAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUS)
5 kxiacc (He menee 170 u)

HazBaunmue pa3jena
(TeMbl) Kypca (4HciI0

OcHoBHOE coaepkanue

OcHoOBHBIE BUABI 1€ATCJIbHOCTH oﬁyqammMXCﬂ

4acoB)
HarypajabHble 4ncia.
JelicTBust c
HATYPaJIbLHBIMHU
YHCJIAMHU
(43 v)

JlecsTuuHast cucrema
cuyuciaeHusa. Pspa  HaTypaabHBIX
qUce. HarypanbHusblii psia.
YHucno 0. HarypaibHble uncia Ha
KOOPJAWHATHON PsIMOM.
CpaBHeHue, OKpyTJIeHHE
HaTypaIbHBIX YHUCEI.

Apudmernueckue  JIeHCTBUS  C
HaTypaJIbHBIMHU YHUCIAMHU.
CBoiicTBa HyJS NPH CIOXKCHUH U
YMHOX>EHUM, CBOWCTBA €IUHUIIBI

npu YMHOXEHUMU.
IlepemecturensHoe u
codeTaTelbHOe CBOWCTBa
CJIOKEHUSI u YMHOXEHUS,
pacnpenenuTeabHOe CBOMCTBO
YMHOYEHUSI.

Jenurenu U KpaTHble 4ucIa,
pasjioKeHue qucia Ha
MHOYHUTEIH. Henenue c

Yurarh, 3aNUCHIBATH, CPABHHBATH HaTypaJbHbIC
4qycia; npemaratb M 00CyXKIATh  CIIOCOOBI
YIIOPSITOYMBAHAS YHUCEIT.

HN300pakaTh KOOPIAMHATHYIO NPSIMyIO, OTMedYaTh
yyciaa TOYKAMM Ha  KOOPAMHATHOW  INPAMOM,
HaX0JUTh KOOPAUHATHI TOUKU.

HccaenoBarh cBOMCTBA HATypalbHOTO psifa, YHUCEI
Ou 1 Opu CIOKEHUU U YMHOXKECHUH.
Hcnonb30BaTh NPaBUJIO OKPYIVICHUS] HaTypallbHBIX
yuces.

BbInoJHaTh apupmeTuyecKue aeiicTBUs c
HaTypaJbHbIMU 4YHCIIaMH, BBIYUC/IATHL 3HA4YCHUSA
YHCIIOBBIX BBIPAKEHUN CO CKOOKamMu U 0e3 CKOOOK.
3anuceIBaTh IPOU3BEICHHUE B BUJE CTENIEHU, YNTATh
CTEICHH, HCIO0/Ib30BATH TEePMHUHOJIOTHIO
(OCHOBaHME, I[I0KAa3aTellb), BBIYMCIAATH 3HAYECHHS
CTEICHEH.

BpINOJHATH MNPUKHAKY W OLEHKY 3HAa4ueHUU
YHCIIOBBIX BBIPAKCHHH, NMpeAIaraTb M NPHMEHATH
NPUEMBI MPOBEPKU BBIYUCICHUM.

Hcnouab30BaTh NMpU BBIYUCICHUAX TMCPEMECTUTEIIBHOC
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octatkoM. IIpocTele M cocTaBHBIE
gncna. [Ipu3HakM nenMMocTH Ha
2,5,10,3,09.

CreneHp c HaTypaJbHBIM
IOKa3aTeJIeM.

YucnoBble BbIPpaXKEHUs; MOPSIIOK
AercTBU.

Penienune TeKCTOBBIX 3aj1a4 HA BCE
apudmeTHnyecKkue NeicTBUs, Ha
ABIDKECHHUE U MOKYIIKH

W COUYETAaTEIbHOE CBOWCTBA CIOKEHHS W YMHOXXCHHS,
pacnpenenuTenbHoe CBOMCTBO YMHOXCHHUS;
¢popmynupoBaTh " NPUMEHSITH npaBmia
npeoOpa3oBaHNs YHCIOBBIX BBIPAKEHUH Ha OCHOBE
CBOMCTB apu(METUUCCKUX JTCHCTBUM.

HccaenosBars YHCIIOBBIC 3aKOHOMEPHOCTH,
BBIABHTATH H 000CHOBBIBATH THIOTE3bI,
¢opmymupoBats  0000ImeHHsT W  BBIBOABI IO
pe3ynbTaTam IIPOBEIEHHOTO UCCIIEIOBaHUSI.

PopmyMpoBaThL  ONpeAeeHUs  JIeIUTENs U
KpPaTHOTO, HAa3bIBATh JCIUTEIN W KpAaTHBIC YHCIIA;
pacno3HaBaTb [POCTbIE U COCTaBHBIE YHCIA;
¢opmyupoBaTh " npumMe-sitb NPU3HAKH
AeauMocTu Ha 2, 3, 5, 9, 10; npuMeHsITh aJIrOPUTM
pa3loXeHHsI YWclia Ha MPOCThIE  MHOXKHTEIU;
HaXOAMTh OCTaTKH OT JCJICHUSI W  HEIMOJIHOS
YacTHOE.

Pacno3naBarth UCTUHHBIC u JIO’)KHBIC
BBICKA3bIBAHUS o HaTypaJIbHBIX quciax,
HNPUBOJIUTH NMPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3BIBAHMST ¥ OTPULAHUS BBICKA3bIBAaHUU O
CBOMCTBaX HaTypaJIbHBIX YHCEII.

KoncrpynpoBars MaTeMaTH4yecKHe TMpeIJIOKEHHS C
MOMOIIIBIO CBSI30K «H», «HIIN», «ECJH..., TO...».
Pemiatb  TEeKCTOBBIE  3amaud  apUDMETHUUYECKUM
CcrocoOboM, HCHOJAB30BATH 3aBHCHMOCTH MEKIY
BEIWYWHAMU (CKOPOCTh, BPEMsI, PAacCTOSIHHE; IICHA,
KOJIMYECTBO, CTOMMOCTb M [Ip.): AHAJIU3UPOBATHL U
OCMBICJIMBATh TEKCT 3a/1a4d, mepedopmMyaupoBaTh
YCIIOBHE, M3BJIEKATh HEO00XOIMMBbIC JIAHHBIC,
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YCTaHABJAUBATL 3aBUCUMOCTU MEXAY BEJINYMHAMU,
CTPOUTD JIOTHYECKYIO [EIOYKY PACCYIKIACHHIA.
MoaeaupoBaTh X0 PELICHUs 3aJa4d C ITOMOIIBIO
PUCYHKa, CXEMBbI, TaOJINIIBI.

IpuBoauTH, pa3éuUpaTh, OUEHHBATH pPa3JIHMYHbIC
pelICHUsI, 3allMCH PEIICHHUI TEKCTOBBIX 3ajad.
KpuTnueckn OUEHUBATH IOJIYYCHHBIH pe3yJbTarT,
OCYHIECTBJISAATH CAMOKOHTPOJIb, IMPOBEPSIsi OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOAMTh OIIHOKH.
Pemarb 3a7aud C IOMOIIBIO TMepedopa Bcex
BO3MOYKHBIX BAPHAHTOB.

3HAKOMHUTBHCSI ¢ HCTOPUEH Pa3BUTHsL apUPMETUKH

Harasiqnasi reomerpusi.
Jlunum Ha miaockoctu (12

1)

Touka, npsimasi, OTpPE30K, JIy4.
Jlomanas. MW3mepeHne AJIMHBI
OTpe3Ka, METPHUUECKHE EIMHHUIILI
usMepeHus IIUHbL. OKpY>XHOCTb

U KPYT.

TTpakTrueckas paboTta
«ITocTpoenne y3opa u3
OKPY>KHOCTEM».

VYron. Ilpsimoii, ocTpblii, Tynoi
u Ppa3BEPHYTHIN YIJIBL.
H3mepenue yrios.

ITpakTnueckas pabora
«ITocTpoenue yriosn

Pacno3naBaTh Ha UyepTeXaX, pUCYHKaX, OMHCHIBATD,
HCTONB3Yysl TEPMHHOJIOTHIO, U HM300pakaTh C
IIOMOIIBIO  UEePTEXKHBIX HMHCTPYMEHTOB: TOUKY,
NpsIMyl0,  OTPE30K, Jyd, Yroj, JIOMaHylo,
OKPY’>KHOCTb.

Pacro3naBath, NPHUBOANTH NPHMePHI  O0OBEKTOB
peasbHOTO MHpa, HUMEIHUX (GOopMy H3YUEHHBIX
¢uryp, oneHUBaTH X JHHEHHBIC pa3MeEpHI.
Hcnonb3oBaTh JUHEHKY U TPaHCHOPTUP Kak
HHCTPYMEHTBl JJI1 [OCTPOCHUS U U3MEPCHUS:
H3MePSITh JUINHY OTPE3Ka, BEIUIHHY yTJIa; CTPOUTH
OTPE30K  3aJjaHHOW  JJIMHBI,  yroj,  3aJaHHOM
BEJIMYMHBI, OTKJIAABIBATH I[HUPKYJIEM pa HbIE
OTPE3KH, CTPOMUTH OKPY>KHOCTH 3aJJaHHOTO pajuyca.
H3o0pakars KOH(UTYparuu reoMeTPUUYECKUX
uryp u3 oTpe3KoB, OKpPY>KHOCTEH, MX YacTed Ha
HEJIMHOBAHHOW M KieTdaroi Oymare; mpeajararthb,
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ONUCHIBATH U 00CYKIATh CIOCOOBI, AJITOPUTMbI
IOCTPOECHMSI.

Pacno3naBaTe M M300pakaTh HAa HEIMHOBAHHOHN U
KiIeTyatol Oymare TIpsIMOI, OCTpBIH, TYIIO,
pa3BEPHYTHIN yIJIbl; CPABHUBATH YIJIBL.
BbI4MCaATHL JJIMHBI OTPE3KOB, JIOMAHBIX.

IToHUMATH U UCHOJIL30BATH NPH PeIlIeHUH 32124
3aBHCMMOCTH MEXJly €IMHULAMU METPHUUECKON CUCTEMBI
Mep; 3HAKOMHUTBCS C HEMETPUYECKUMHU CHCTEMaMH Mep;
BBIPAXKATh JUIMHY B PA3JINYHBIX CAMHNALIAX U3MCPCHUSI.
HccaenoBath GUrypsl 1 KOHQUTYPALMH, UCIIOJIB3Y ST

I POBBIC PECYPCHI

OOBbIKHOBEHHbIE
apoou

@48y

Jpo06s. ITpaBunbHBIC u
HENPaBUJIbHBIC poou.
OcHOBHOE  CBOMCTBO  ApoOwH.
CpaBHeHue apoOeit.

Crnoxxenue u BBIYUTAHUC
OOBIKHOBEHHBIX apooeit.
CwMmernranHasi 1poOb. Y MHOXKCHHUE
U JejieHne  OOBIKHOBEHHBIX
Ipooeii; B3aUMHO-OOpaTHBIC
Ipoou.

Pemrenne  TekcToBBIX  3amad,
conepxxamux Apoou. OCHOBHbIC
3a1a4yd Ha Opoou.

IIpumenenue OyKkB IUIsT 3aITCH
MaTEeMaTUYECKUX  BBIPOKCHUMN

MopaeaupoBarb B  TpadHUYEcKOil, MNpeaAMETHONU
dbopme, ¢ mMOMOULIBIO KOMIBIOTEpA MOHATHI U
CBOWCTBa, CBSI3aHHBIC C OOBIKHOBEHHOM JIPOOBIO.
Yurarh ¥ 3alMCHIBATh, CPABHUBATh OOBIKHOBEHHBIE
IpoOH, MpeAIaraTb, 000CHOBBIBATH H 00CYKIaTh CIIOCO
Obl ynopsiiounuBaHus Apooeiil.

HN306pakaTh OOBIKHOBEHHBIE NApOOHM TOYKAaMH Ha
KOOPJAMHATHOM OpSIMOM; HCIO0JIB30BATH
KOOPAWHATHYIO MPSIMYIO JUISI CPAaBHEHHS IpOOei.
@DopMyJIHPOBATH, 3aNHCHIBATL € TOMOIILI0 OYKB
OCHOBHOE CBOHCTBO OOBIKHOBEHHOU npobu;
HCIO0JIb30BAaTh OCHOBHOE CBOHCTBO JApoOM IS
COKpalleHusl ApoOeil U MpUBEAEHHSI IPOOM K HOBOMY
3HaMEHATEIIo.

IpeacTraBiasAiTh CMEHIAHHYIO JApoOb B BHJC
HEINPAaBWJILHOW W BBIACISITH LEJIYIO YacTh YHCIIA W3
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U [IPEeJIOKCHUN

HEINPaBUIILHOM IpoOu.

BbInoJgHATH apudpmMeTrnuecKkue neficTBUs c
OOBIKHOBEHHBIMHU OpOOSIMH; HNPHUMEHSTH CBOICTBa
apuMETUUECKUX JCHCTBUN IS pallMOHATH3AIUN
BBIYUCIICHUH.

BpINOJHATL NPHUKHJIKY M OIEHKY pe3yJbTara
BBIUMCJICHUIl; HpelIaraTe W INPHUMEHATh MNPHEMBI
NPOBEPKHU BbIYHCIICHUHN.

IlpoBoaurts HCCJIe10BaHU A CBOWCTB npo0eit,
OomnmuvpasiCb Ha YMCJIIOBBIC SKCIIECPHUMEHTDI (B TOM YHCIIC
C IMMOMOUIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BBICKA3bIBAHUS
0 ApoOsix, MPUBOAMTHL NPUMEPbl U KOHTPIIPHUMEDHI,
CTPOUTH BBICKA3bIBAHUSA u OTpULIAHUS
BBICKA3bIBaHUH.

Pemarhb TEKCTOBBIE 3a/1a4H, COACpIKalue ApOOHbIE
JaHHbIC, U 3a/1a4¥ Ha HAXOXKJICHHUE YacTH IEJIOT0 U
[IEJIOTO 0 €ro 4YacTH; BBISIBJSATH HX CXOACTBa M
paziau4ns.

MoagenupoBaThb X0 PEIICHUS 3a4a4l C [IOMOIIbIO
pHUCYHKa, CXeMBbI, TaOJIHUIIBL.

IIpuBoauTh, pa30upaTbh, OLEHUBATbL pPA3JIUYHbIC
pelIeHUs, 3allUCU PELICHUN TEKCTOBBIX 3aJad.
Kputnueckn oneHHMBATh TIONy4YSHHBIH pe3yibTar,
OCYIIECTBIIATE CAMOKOHTPOJb, MPOBEPSISI OTBET Ha
COOTBETCTBHE YCIOBHUIO, HAXOAMTh OIINOKH.

3HAKOMUTHCSI ¢ MCTOPHell pa3BUTHS apu(PMETHKHI
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Harasanas
reoMeTpusi.
MHOroyroJisHUKH
(10 v)

MHOroyrojibHHUKH.
YeThIpEXyroiabHUK,

MPSAMOYTOJIBHUK, KBaApPaT.

ITpakTnueckas

pabota

«ITocTpoenne mPsIMOYTOJIBHUKA
C 3aJaHHBIMH CTOPOHAMH Ha
HEJIMHOBAaHHOU Oymare».

TpeyrojabHUK.

ITnonians "
MPSIMOYTOJIbHUKA
MHOTOYTOJIbHHUKOB,
COCTaBJICHHBIX
NPsIMOYTOJBHUKOB,
U3MEPEeHUsI TUTOIIAIH.
MHOTOYTOJbHUKA

nepuUMeTp
u

u3
€IMHULIBI
Ilepumerp

OnuceiBaTh, HCMOJIb3Ys1 TEPMHHOJIOTHIO, H300PaKATh
C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB B OT PYKH,
MOJEINPOBaTh U3 OymMarn MHOTOYTOJIBHHUKH.
IIpuBoauTH MpUMepbl OOBEKTOB PEaTbLHOTO MHPA,
HMEIOIINUX bopmy MHOT'OYTOJIbHHKA,
OpsIMOYTI'OJIbHHUKA, KBaJpara, TPEyroJIbHHKA,
OLICHMBATBL UX JIMHEHHBIE pa3Mepbl. BbIUuHCIATH:
EepUMETP TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA,
MHOTOYTOJBHHUKA; IUIOMAAh MPSIMOYTOJILHUKA,
KBajpara.

H300pakaTh OCTPOYIOJIbHBIC, NPSMOYIOJIBHBIC U
TYyHOYTOJIbHBIE TPEYTOJIBHUKH.

CTpouTth Ha HEJIMHOBAaHHON M KiIleT4aTOH Oymare
KBaJpaT M NPSIMOYTOJIBHUK C 3aJaHHBIMH JINHAMH
cropoH. HcciienoBars CcBOMCTBa IIPSIMOYTOJIbHUKA,
KBajpaTa IyTEM OJKCHEPUMCEHTa, HaOIIOJICHYS,
U3MEPEHUs, MOJEJINPOBAHUS; CpaBHUBATh
CBOMCTBA KBaJipaTa U NPsIMOYIOJIbHUKA.

KoncrpynpoBars MaTreMaTH4yecKHe TMpeIJIOKeHUS C
MIOMOIIBIO CBSI30K «HEKOTOPBIN», «ITI000i1.
Pacno3HaBaTh MCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS
O MHOI'OYroJbHHKaxX, HNPHUBOJAUTHL NPUMEPbI U
KOHTPIIPHUMEPHIL.

HUccaenoBars 3aBHCHMOCTDH IUIONIAAN KBajpaTa OT
JUTA-BI €T0 CTOPOHBL.

Hcnoab3oBath cBOMCTBA KBaJpaTHOW CETKU JUIS
IMOCTPOCHHUS (PUTYp; Pa3dUBaATH MPSIMOYTOJIBHUK Ha
KBaJAPaThl, TPEYTOJbHUKH; COCTABJSATH (PUTYpPBI U3
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KBaaApaToB U IIPAMOYI'OJIBHUKOB W HaXOJUThb HUX

IU1011A b, pa3zbusarth durypst Ha
OPSIMOYTOJIBHUKHA W KBaJpaTbl W HaXOOUTh WX
TUIOIIAb.

BblpamaTb BCJIIMUYMHY IUIOIaayd B pas3IMYHbIX
CANHUIaAX U3MEPCHUS MeTpH‘IeCKOfI CHUCTEMBI MCEp,
MOHUMATH U MCHOJbB30BATH 3aBHCUMOCTH MCXKIY
METPUYCCKUMHU CANHUIIAMU U3MEPCHUA TIJIOLIAaaN.

3HAKOMHUTBCS ¢ MPUMepPAMH PUMEHEHHsI TUTOIIAAN U
mepuMeTpa B TMPaKTHYECKUX CHTyauusix. Pemiarb
3aJlauyl W3 peajbHOW IKW3HU, Mpemiarathb WH
00CYXKI1aTh pa3JIMYHbIe CIOCO0bI pElICHHUs 3a1a4

JecsiTuuHbIe
apoou
(38 v)

JecsituyHass 3anuck JpoOei.
CpaBHeHUE JIECSITUYHBIX
IpoOeii.

JleicTBuss ¢ ACCATUYHBIMH
JIPOOSIMH. OxpyrieHue
JIECSITUYHBIX TpOOeii.

Penrenne TEKCTOBBIX 3ajad,
coZiepIKaIIux apoou.
OcHOBHEBIC 32JTa4U Ha ApooH

IMpeacraBiasaTh JECATUIHYIO IpoOb B BHUIE
OOBIKHOBEHHOH, YHUTATh M 3aNUCHIBATH, CPABHUBATH
ecsITUYHBIE  1poOu, TpelIarath, OOOCHOBBIBATH M
00CyXK1aTh CHOCOOBI  YIOPSIAOYMBAHUSA  JACCATUYHBIX
npoOeii.

H3o0paxkars gecsiTHYHBIE JOpOOM TOYKaMHU  Ha
KOOPJIMHATHOMN HPSIMOM.

BpIABIATH CXO0CTBA " pazanuus TIPaBHII
apudmMeTnIecKnxX AeHCTBUH ¢ HaTypaJdbHBIMH YHCIAMU
H JECATUYHBIMHU JIPOOSIMU, OOBACHITH UX.

BbINOJHATH apudmeTnyeckue neicTus c
JECSITUYHBIMH ~ TPOOSIMU; BBIMOJIHATHL NPHKHAKY W
OLIEHKY pe3yJIbTaTa BEIYUCIICHHI.

IIpuMeHsATH cBoiicTBa apudMETHYSCKUX JTSHCTBUN JUIS
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panroHaIN3aIuy BEIYHUCICHU.

I[IpuMeHsITH NMPAaBUJIO OKPYIJIEHHS] JECSITUYHBIX APOOCH.
IMpoBoauTs HCCAEAOBAHHUS  CBONHCTB  JIECSITUYHBIX
npoOeii, onmupasich Ha YHCIIOBBIE DKCIEPUMEHTHI (B TOM
Ypcja€ C  IMOMONIBIO  KOMIIBIOTEPA), BBLIABHMIaTh
TUIIOTE3BI U NPUBOIUTH UX OOOCHOBAHUS.
Pacno3naBaTh MCTHHHBIC U JIOKHBIC BHICKA3bIBAHUS O
Ipo0siX, NPHUBOAUTH NPHMEPBI ¥ KOHTPIPHUMEPHI,
CTPOUTH BBICKA3BIBAHUS 31 OTPHIIAHUS
BBICKa3bIBaHUU.

PemaTh TEKCTOBBIE 3aJadu, CcoAepIKalue IpPOOHEIC
JaHHBIC, M HA HaXOXXICHHUE YaCTH IIeJIOTO U IEJIOTO II0
€T0 JacTH; BBIABJATE UX CXOJACTBA U Pa3IMyMsl.
MoaenupoBaTh XOJ pPEIIeHHs! 3aJadd C ITOMOIIBIO
pucyHka, cxemsbl, Tadnuusl. IlpuBoauTh, pa3dupars,
OLIEHUBATH PA3JIMYHbIC PEIICHUsS, 3alUCH PeIIeHUH
TEKCT BBIX 3aJ1a4.

OnepupoBath ApOOHBIMH YHCIaMU B  peEaJbHBIX
JKU3HEHHBIX CUTYaIHsIX.

Kpurnueckn oOmeHHWBATh IIOJIYYCHHBIH pe3yJibTart,
OCYIIECTBIISIT CaMOKOHTPOJIb, IIPOBEpsiI OTBET Ha
COOTBETCTBHE YCIJIOBHIO, HAXOJIUTH OIIMOKH.
3HAKOMUTBHCSI C MCTOpPHell pa3BUTHsI apUPMETHKU

Harasauas
reomMeTpusi.
Tesia n purypsi
B NMPOCTPAHCTBE
© 1)

MHOrorpaHHHUKU.
H3o6pakenne
MHOT'OTPaHHHUKOB. Monenu
IIPOCTPAHCTBEHHBIX TEI.

ITpsiMoOyTrOJIBbHBIHI
napajuiesenuIen, KyO.

PacnosHaBaTh Ha 4epTeskax, PUCYHKAX, B OKPY:Kal0IeM
Mupe NPSIMOYTOJIbHBIA napajuieaenunes, KyO,
MHOTOIpPaHHUKU, ONHUCHIBATH, MCHOJIb3YS
TEPMHUHOJIOTHIO, OLICHNBATDH JTUHEHHbIE pa3MephI.

IIpuBoauTH, NpPHUMepPbI OOBEKTOB pPEAJBHOTO MHDAa,
HMeromux (opMy MHOTOTpaHHHKA, IIPSIMOYTOJILHOTO
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PazeépTku KyOa u
napajuieIeIuIeaa.
ITpakTuuaeckast pabota

«Pa3BépTKa KyOa».

O6BEM KyOa, IPSIMOYTOIIEHOTO
napasienenurena

napajuienenunena, Kyoa.
HN306pakaTh Ky0 Ha KiIeT4aToii Oymare.
HUccnenoBars  cBoiictBa  Kyba, MOpsIMOYTOJBHOTIO

napasnieaenurena, MHOTOTPaHHHUKOB, HCITOJIB3Ys
MOJEIH.

PacnozHaBaTh M mu300pakaTh pa3BEPTKH Kyba H
napajuiesienuIeaa. MopeupoBaTh Ky©O u

napajuiesienunes U3 OyMard M NOpOYHUX MaTepHasoB,
00BSICHATH CIIOCO0 MOJICITMPOBAHHUS.

Haxoauts H3MepeHus, BBIYUCJISATH IJI0Ia/1b
ITOBEPXHOCTH; 00bEM KyOa, MIPSIMOYTOJILHOTO
napaJijielIeluIe/1a; UCCIel0BaTh 3aBUCUMOCTB 00bEMa
kyba or JumHBI ero pebpa, BBIABHTaTbL U
000CHOBBIBATH THIOTE3Y.

Ha6ur01aTh M NPOBOAUTH AHAJIOTHU MEXIy HOHATHAMH
mwiomaay M 00béMa, TNepuMerpa U IUIOLALU
IIOBEPXHOCTH. Pacno3HaBaTh HCTUHHBIC W JIOXKHBIC
BBICKA3bIBaHWUsI O  MHOIOIpaHHUKaX, HPUBOAUTH
NpUMepbl 1 KOHTPIIPUMEDPHI, CTPOUTH BbICKA3bIBAHUS
W OTPULIAHUS BBICKA3bIBAHMIA.

Pemarnb 3aavuu us3 peaJ'lI)HOI\/'I JKU3HU
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IloBTOpenue n
o6o0menue (10
)

IToBTOpEHUE OCHOBHBIX
NOHSATUH M METOJOB Kypca 5
KJ1acca, 0000I1eHne 3HaHUI

BbIuucasaATh, 3HA4YCHUsI BBIPAXKEHUH, coIeprKaliux
HaTypaJIbHbIE YHClIa, OOBIKHOBEHHBIE M JECSITUYHBIC
ApoOH, BBIIIOJIHATE IpeoOpa3oBaHUs YHCEI.
BbiOupaTs cnmocod cpaBHEHUsI YHCEJl, BBIUYMCICHUMH,
NPHUMEHSITh CBOWCTBA apU(METHUCCKHUX ACHCTBHH IS
pauuoHaIU3alUy BbIYMCICHUHN.

OcyliecTBJISITh CAMOKOHTPOJIb BBINOJIHIEMBIX IEHCTBUI
U CaMOIIPOBEPKY pe3yJibTaTa BbIYMCIICHUM.

Pemiars 3agaum M3 peanbHOM JKU3HYM, NPHMEHSATh
MaTeMaTH4YeCKHe 3HAHMUs JUIs peLIeHus 3ajad  u3
IPYTUX y4eOHBIX MPEIMETOB.

Pemiate, 3agaym  pasHbIMH  CIOCO0aMH, CPaBHHUBATh
CIoco0bl pelleHus 3aJadd, BbIOUPATh PALUOHAIbLHBIN
€rnocod
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6 xiacc (ae menee 170 1)

HazBanue
pasnena OcHoOBHOe coaep:kaHue OcHOBHBIE BH/bI 1eSITEJILHOCTH 00y4aI0LIUXCS
(TeMbI)
Kypca (4ucio
4acoB)
Hatypanbubie ApudmeTnueckue IEHCTBUS C BbinoyHATH apugMeTHYecKHe JelicTBus c
qucjia MHOT'O3Ha4YHbIMH MHOI'O3HAaYHBIMH HaTypaJIbHbIMU 4YHCJIaMH, HaAXOAUThb
(30 u) HATypaJIbHBIMU YUCIIaAMH. 3HAYEeHHsI YKCIIOBBIX BBIPOKCHUM CO CKOOKamMu u 06e3
YucnoBble BBIpa)KCHUS, CKOOOK; BBIYHCJIATH 3HAYCHHSA BBIpa)KEHUH,
HOPsIA0K JICHCTBUIA, co/iepXKaluX CTENeHU. BbINOJHATL NPUKUAKY U
HCII0JIb30BaHUE CKOOOK. OLIEHKY 3HAYCHUN YHCIIOBBIX BBIPAKCHUH, NPUMEHSITH
OxpyrieHue HaTypaJbHBIX npuémbl  NpoBepkH pesynbrara. HMcmoab3oBare 1pu
quCen. BBIYMCJIEHHUAX IIEPEMECTUTEIBHOE M  COUYeTaTeIbHOe

JlenuTenn W KpaTHBIC YHCIIA;
HauOOJILIIMK OO JIeJIUTEND

u HauMeHbIIIee obimee
KpaTHOE.

Paznoxxenue qucia Ha
pPOCTHIE MHOXUTETH.
JlenumocTb CYMMBI u
npousBedeHus. JleneHue ¢

OCTaTKOM.

Pemmenne TEeKCTOBBIX 3aaa4

CBOICTBA CJIOKEHUSI U YMHOXKEHUS, PaclpeleIUTEIbHOE
CBOICTBO  yYMHOJKCHHUS  OTHOCUTEIIBHO  CJIOXKECHHS,
CBOICTBa apU(PMETHYECKUX JICHCTBUI.

HUccienoBaTh YHCIOBBIC 3aKOHOMEPHOCTH, MPOBOJIUTH
YHCIJIOBLIE KCIIEPUMECHTHI, BBIIBHIATh "
000CHOBBIBATH I'HIIOTE3bI.

DopMyTHPOBATH OMPeEIeICHHUsI IEIUTEST U KPATHOTO,
HaAWOONBIIIETO OOIIEro AEIUTEeIsI W HaAWMCHBIIETO
0o0IIero KpaTHOro, IMPOCTOrO0 W COCTAaBHOI'O YHCEI;
HUCIIOJIB30BATH OTU ITOHIATUS l'lpI/l peLl_leHI/ll/l 3a71a4.
IIpuMeHAATHL AJTOPUTMBI BBIUHUCICHHUS HaMOOJBIIETO
o01ero AeauTeNsi 1 HaUMEHBIIIETO OOIIEro KpaTHOTO
JABYX YHCCJI, aJ'lFOpl/lTM pasnoxcem/m qucJia Ha l'lpOCTI)le
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MHOKHUTEIU.

HUccnenoBathb yclIOBUS IETUMOCTH Ha 4 U 6.
UccnenoBath, 00cy)aaTh, (hopmyaupoBats u
000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBbI,
MPOU3BE/CHUS: ABYX YETHBIX YHUCEI, ABYX HCUETHBIX
qucie, YETHOTO U HEYETHOTO YHCEII.

HccaenoBarh cBOMCTBA JICJIUMOCTH CyMMBI U
MPOU3BECHUS YHCEIT.

IIpuBoauTsL npUMepPbI qucest c 3aJaHHBIMU
CBOMCTBaMH, PACMO3HABATH BepPHbIe M HeBepPHbIE
YTBEpXKICHUSI O CBOMCTBaX 4YHCEN, ONPOBeprarb
HEBEPHBIC YTBEPIKICHUS C TIOMOIIBI0 KOHTPIIPUMEPOB.
KoncrpynpoBarhs MmaTeMaTH4eCKUe NPeII0KEHHUS C
IMOMOIIIBIO CBSI30K «H», «UJIHN», «ECIH..., TO...».
PemaTh TEKCTOBBIC 3a/1avi, BKJIIOYAKOIINC ITOHSTHS
JCITUMOCTH, apupMETHICCKUM criocooom,
HCIIOJIb30BaTh MepeOOp BCEX BO3MOXKHBIX BAPUAHTOB.
MoaeaupoBaTrh XOJ PELICHUS 3aJadydl C IMOMOIIBIO
pHCYHKa, CXEMBbI, TaOIUIIbI.

IIpuBoauTh, pa3duparb, OLEHUBATb pPa3JIUYHbIC
pelieHus1, 3alUCH PELICHUN TeKCTOBBIX 3a1a4

Kpl/ITI/I‘leCKI/I OLICHUBATDb HOJ'[y‘IeHHLIfI pe3yibTar,
HaxXxoauTb OI_HI/I6KI/I, OCYyHICCTBJISIT CaAMOKOHTPOJIb,
IIPOBEPsA OTBET HA COOTBETCTBUEC YCJIIOBUIO

Harasanas
reomerpusi.
IIpsimbie Ha
1ockocTH (7 4)

IlepriennuKyIsipHBbIC
npsiMbIE. ITapamienbHble
TpsiIMBIE.

PaccrostHue Mexxay AByMs

Pacno3sHaBare Ha deprexax, pPHUCYHKax cllydau
B3aUMHOI'O PACIIOJIOXXEHUS IBYX IPSIMBIX.

HM300paxkaTh ¢ NOMOUIBIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOH u KJIeTYaToMn Oymare nBe
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TOYKaMH, OT TOYKH  JO
OpsiMOM, UIMHA IIyTH Ha
KBaJIpaTHOM ceTKe.

epeceKaronecs:  mpsiMble, JBE  MHapaslelIbHbIC
npsiMble, CTPOUTH MPSIMYIO, MEPICHIUKYISPHYIO
JTaHHOM.

IpuBonuTH npuMepbI napaijielIbHOCTH u
TTpumepst MPSMBIX B MIePIIeHIUKYISIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.
HPOCTPaHCTEC Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIEH/UKYISPHbBIE
u napaJuielIbHbIC CTOPOHBI. H3o06pakarsh
MHOT'OYTOJIbHUKH c napaIeJIbHBIMU,
MEPHEHINKYJISIPHBIMH CTOPOHAMHU.
HaxoauTh pacCTOSIHHE MEXKIY [BYMSI TOYKaMH, OT
TOYKH J0 NPSIMOM, UTMHY ITyTH Ha KBaJIpaTHOM CeTKe, B
TOM YHCJIC MCIIOIb3Ys IM(POBBIE pecypchl
Jpo OOBIKHOBEHHAS poOb, CpaBHMBaTh M YNOPSAJ0YMBATHL Jpo0H, BBIOHPATH
on OCHOBHOE CBOHCTBO apobwu, crocod cpaBHEHHUS APOOEH.
32 COKpalllcHUE npooeii. IIpencraBasiTh  JeCSTHUYHBIE  OpoOM B BHJE
q) CpaBHeHHE U yIIOPsIOYNBaHNE OOBIKHOBEHHBIX Jpo0eii M OOBIKHOBEHHBIC B BHJC

apooeit.

JecsaTuaHbie apobwu u
MeTpHYEecKasi cuCTeMa Mep.

Apudmerndeckue IeHCTBUS C
OOBIKHOBEHHBIMH "
JIECATUYHBIMHU JPOOSMHU.

OTHONICHHE. Jlenenue B
OaHHOM OTHOIIICHUM.
Macmrad, npormopIus.

ITonsTne MpOLEHTA.
Brpluucnenue  mpoueHTta  OT

JACCATUYIHBIX, HCIO0Jb30BATH 3KBHUBAJICHTHBIC
npeacraBjJaeHUA Z[pO6HI>IX HucCeJ IIpU HUX CpaBHCHHHU,
IIPpU BBIYUCIICHUAX.

Hcnouab3oBaTh JIeCATUYHBIC npobu npu
MpeoOpa3oBaHNK BEJIMYMH B METPHYECKOH CcHCTeMe
Mep.

BemouHsaTs apugmMeTuyecKue naelicTBus c

OOBIKHOBEHHBIMH W JECSATHYHBIMH JIPOOSIMU.

Berumcasite 3HA4YCHUS BBIPAKEHUH, COJEprKallux
OOBIKHOBEHHBIE W JECSITUYHBIE NPOOH, BBIIOIHATH
npeoOpa3oBaHUs npo0eid, BBIOMPATH cnocoo,
NPUMEHSATH CBOMCTBA apu(PMETHUECKUX ACUCTBUN 11
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BEJIMYWHBI U BEIHMYHUHBI 1O €&
IIPOLICHTY.

PenieHne TEKCTOBBIX 3ajad,

coJiep KaImux apobwu u
IIPOLICHTHI.

IMpakTuueckas paboTta
«OTHOIICHUE JJTUHBI

OKPY>KHOCTH K €€ quamMeTpy»

panroHaI3auy BEIYUCICHNH.

CocTaBasiTh OTHOIIEHUS U TIPOMOPIIUH, HAXOAUThH
OTHOIIICHUE BEJIIMYNH, NCJIIUTh BEJIMYUHY B JaHHOM
otHomeHnu. HaxoauTh 3KcnepuMeHTATBHBIM IyTEM
OTHOIIICHUE JUTUHBI OKPYKHOCTH K €€ ITHaMeTpy.
UuTepnpernpoBarh  Macmtad  Kak  OTHOLICHHE
BEJIMYMH, HAXOAMTHL MacuTtad IUlaHa, KapThl U
BBIYUCIIITH PACCTOSIHUSI, UCITONIB3YsI MacITad.
OOBSICHATH, 4YTO TaKO€ MPOIEHT, YHOTPEOIATH
00OpOTEI pEYM CO CIOBOM «IIPOIICHT». BbIpaxkaTh
NPOLIEHTHI B ApPOOSX W ApoOM B MPOIECHTAX,
OTHOIIEHHE JIBYX BEJIMYUH B MIPOLIEHTAX.

BbIUMCAATHL TPOIEHT OT YHCIAa M YHCJIO IO €ro
npoueHTy. OKpyrasaTh ApoOHU U MPOIECHTHI, HAXOIUTH
NpUOIIMKEHUST YHCEII.

Pemrath 3aj1a4M Ha 4acTH, IIPOLICHTHI, IPOITOPIIMHU, HA
HaxOoXXJACeHUE npobu (MpOIeHTa) OT BEIUYHUHBI U
BeIMYMHEI 10 e€ gapobm  (TpoleHty), Apoou
(TIporieHTa), KOTOPHIH COCTABISIET OJHA BEJIMYWHA OT
JPYTOM. IlpuBoauTs, pa3douparThb, OLIeHUBATH
pa3NUYHBIE PEUISHUs, 3alHCH PEHIeHHH TEKCTOBBIX
3aj1a4.

HN3Biaexkary uHpoOpManuo u3 TaOIWAI] W OHATPAMM,
HHTEPIPETUPOBATh TaOJIWYHBIE AHHBIC, OINPEACISATH
HAuOOJIbIIIEE W HaWMEHbIIee U3 npeacTaBJICHHBIX
JIaHHBIX

29




IIpooonicenue

Ha3Banue pa3neJia

(TeMBI) OcHoBHOe OcHOBHBIE BHJIBI 90P
Kypca (4McJI0 4acoB) coJep:KaHne AeATeTbHOCTH
00yUaloIuxcs
Harusianasi reomerpmusi. OceBast PacnosnaBarts Ha https://resh.edu.ru/
CummMmerpus (6 1) CUMMETpPUSI. qepTrekax Hu
LlenTpansnas H300paKEHUAX,
CUMMETpPHSI. u300paxkaTb OT pPYKH,
CTPOMTHL C  IOMOIIbIO
Hoctpoenne MHCTPYMECHTOB dburypy
(oTpe3oK, JIOMaHYIo,
CUMMETPHYHBIX
TPEYTrOJbHUK,
duryp. NPSIMOYTOJIBHUK,
ITpakTuueckas OKPY’KHOCTb),
pa6ora «OceBast CUMMETPUYHYIO  JIaHHOH
CUMMETPHSD). OTHOCHUTEIIBHO  MPSMOI,
CummMmeTtpust B TOHIH.
Haxonurn NpUMepbI
IIPOCTPaHCTBE
CHUMMETPHUHU B
OKPY’KaloIlEeM MHpe.
MogeaupoBaTthb U3 6ymaru
Be durypsr,
CUMMETPUYHbIC
OTHOCUTEIBHO IIPSIMOIA;
KOHCTPYHPOBaTh
r€OMETPUYECKHE
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KOH(UTypaIuy,

HCIIOJIB3Ys CBOICTBO
CUMMETpUH, B TOM YHCJIC
C TOMOMIBIO IH(PPOBBIX

pecypcos.
HNccaenoBaTh,  CBOMCTBa
U3YUYEHHBIX duryp,

CBSI3aHHBIC C CUMMETPUCH,
WCITONB3ysI DKCICPUMEHT,
HaOJII0ICHUE,

MOJICIMPOBAHUE.
O00CHOBBIBATH,
onpoBepraTb C MOMOIIBIO
KOHTPIIPUMEPOB
yTBep)K)ICHI/ISI (o)

cummerpun Guryp

Bripa:keHusi ¢ OykBamu
(6 v)

ITpumeHneHue

OyKB IJIs1 3aIlCH
MaTeMaTUYECKUX

BbIpaKCHUN
HpPEAT0XKEHUH.
bykBeHHbIE
BBIPAYKSHHUST
4YHCJIOBBIC
I10JICTAaHOBKH.
bykBenusie
paBEeHCTBA,
HaxO0XJCHUE

nu

Hu

Ucnoab3oBath  OyKBBI
Ui 00O3HAUEHMs] 4YHCe,
npu 3aIMCcH
MaTeMaTHYEeCKHUX
YTBEPXAEHUM,
COCTaBJIsAITh  OyKBEHHBIE
BBIPAXKEHUSI MO YCJIOBHIO
3a7a4u.

HcenenoBaTh HECTOKHBIE
YHCIIOBBIC
3aKOHOMEPHOCTH,
HUCNOJIb30BaTh OyKBBI JUIs
HUX 3allMCH.

https://resh.edu.ru/
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HEU3BECTHOI'O
KOMITOHEHTA.
Dopmyibl

BbIUucIaTh YHUCJIOBOE

3HaUYCHHE OyKBEHHOT'O
BBIPKCHUS npu
3aJJaHHBIX 3HAYCHMSIX
OyKB.

3anucbiBaTh  (GOpPMYJIbI:
nepuMeTpa U IUIOLIaAu

MPSIMOYTOJIFHUKA,
KBaJIparTa; IUTAHBI
OKpY>KHOCTH, IJIOIA I
Kpyra; BBINOJIHATH

BBLIYUCJIEHHSI 110 OTUM
hopmynam.

CocraBiarb (opMyJibl,

BbIpaXKaroIue
3aBUCHUMOCTH MEXKIY
BEJIUYHNHAMM: CKOpOCTB,

BpEMsl, PAcCTOSIHHUC; 1ICHA,
KOJIMYECTBO, CTOUMOCTE;
OPOU3BOAUTEIILHOCTD,
Bpemsi, O0O0BEM paboOTEHI;
BBITMIOJIHSITh ~ BBIYHCIICHHS
o 3TuM (popmyam.
HaxoauTe HEW3BECTHBIN
KOMIOHEHT
apupMeTHIeCKOro
JACHUCTBUS
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Harasanas
reoMeTpusi.
Durypsi

Ha mwiockoctu (14 4)

YeThIpEXyroiabH
UK, IpUMEpPbI
YEeTBIPEXYTOIBHU
KOB.
IIpsIMOYyTrOJIBHUK,
KBaapar:
CBOMCTBA
CTOpPOH,  YIJIOB,
IUaroHasici.

H3o0paxkarthb Ha
HEJIMHOBAHHOU u
KJIEeTYaTOM Oymare ¢
HCIIOJIb30BaHUEM
YEepTEKHBIX
HHCTPYMECHTOB
9eTHIPEXYTONEHUKHI c
3aJjaHHBIMU  CBOWMCTBaMHU:
c napaieIbHbIMU,
MepIeH AUKYJISIPHBIMU,
paBHBIMU CTOpOHaMH,
NpsIMBIMU  yIJIaMH U Jp.,
paBHOOEIPEHHBIN

TpeyroiabHuk. Ilpepnararn
H  00CcyxkaaTh CHOCOOBI,
AJIrOPUTMBI IOCTPOCHMUSI.

https://resh.edu.ru/
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WN3mepenue
YTJIOB.

Buael

TPEYTOJIbHUKOB.

HccaenoBarb, UCTIONB3Ys
SKCIEPUMEHT,
HaOI0IeHUE,
MOJICJIUpOBaHUE,
cBOlicTBa
MPSIMOYTOJIbHUKA,
KBaJpara, pa30uBaThb Ha
TPEyTrOJIbHUKH.
O00CHOBBIBATD,
ONPOBEPraTh C OMOIIBIO
KOHTPIIPUMEPOB
YTBEP>KIACHHUS o
MPSIMOYTOJIbHUKE,
KBajJpaTe, paclo3HaBaTh
BECPHBIC u HEBCPHBIC
YTBEPKICHUSI.
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ITepumetp
MHOTOYTOJbHHUKA
. I'Tromaae
¢urypsr.
DopmyJibl
nepuMeTpa u
TJTOIIA T
MPSIMOYTOJIBHUKA
. Ipubnmxéunoe
U3MepeHne
wromaan Guryp.

ITpakTuueckas
pa6ora
«IInomane
KpyTa»

HU3mepsiTh W CTPOUTH C
ITOMOIIBI0  TPAHCIOPTHPA
yIJIB, B TOM 4YHCIE B
MHOTOYTOJIbHUKE,
CpaBHUBAThH YTJIBI;
pacno3sHaBaTh OCTpBIE,
MpsIMbIE, TYyIIbIC,
pa3BEpHYTHIE YTIBIL.
Pacno3naBarts,
H300paxKaTh
OCTPOYTOJIbHBIH,
MPSIMOYTOJIbHBIH,
TYHOYTOJIbHBIH,
paBHOOEIpEHHEIH,
paBHOCTOPOHHUH
TPEyTOJIbHUKH.
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Borunciasathb epUMETP

MHOTOYTOJIbHHKA,
IUIOIIa/Ib MHOTOYTOJIbHHKA
paszouecHueM Ha
MPSIMOYTOJIBHUKH, Ha
paBHBIE durypsr,
HCIIO0JIB30BaTh
METPHYCCKHE  CIUHHIIBI
N3MEPCHUS JJIUHBI Hu
TUTOIIAIH.
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Hcnoab3oBaTh
npudIMKEHHOE U3MepeHue
NJIUH W IUIolaaed  Ha

KJICTYaTOM Oywmare,
MIPUOIIDKEHHOE
U3MEpeHue JUTHHBI
OKPY>XHOCTH,  IUIOLIAIH
Kpyra

37




Ilpooonocenue

Haspanmue pa3jena (Tembl)

Kypca (YHCJIO0 4acoB) OcHoBHOE OcHoOBHbIE BHABI 9250P
cojiep:kaHue JesITeJIbHOCTH
00yJaruIuxcst
Honoxureabubie U Hensle 4qucJia. IIpuBoautrs  MpUMeEpPLI https://resh.edu.ru/
OTpHIATe/IbHbIE YHCIa Monyns  uwncna, HCITOIB30BaHUs B
(40 9) reoMerpudeckas peanbHON JKU3HU
UHTepIIpeTanus MOJIOKUTEIBHBIX u
MOy IS OTPHIIATEIIFHBIX YHCEIL.
YuciioBbie H3o0pakaTth nesble
IIPOMEXKYTKHU. 4HCaa, TIOJIOKUTEIbHBIE

[TomoxxuTenbHbIE
U OTpHULATEIbHBIC
Ypcia.

CpaBHeHUe
ITOJIOXKUTECIIbHBIX
u

OTPHULATEIIFHBIX
YHCel.
Apudmernueckue
IEeUCTBUS [¢
IIOJIOKUTETHHBIM
u u
OTpI/l HAaTCJIbHBIM
U YHCJIaMMU.

Peuienue

U OTPULIATCIIBHBIC 4YHCJIa
TOYKaMHd Ha YHUCJIOBOM
OpsMOM, HCHO0JIb30BATh
YHUCIOBYIO TIPSMYIO ISt
CpaBHEHHUS YHCEIl.

IIpumeHaTs npaBuJia
CpaBHEHM,
YHOpsA/A0YUBAThL  IIEIbIC

4YhCIIa; HAXOAUTh MOIYIIh
yucaa.

DopmMyJIUPOBATH
NpaBWJIa BBIUNUCICHUSA C
MOJIOKUTEIbHBIMU u
OTPHIATEILHBIMU
qHCIaMH, HAXOANTh
3HAYCHHUSI YHCIIOBBIX
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TCKCTOBBIX 3aJla4

BBIPOXKEHUH,
coZieprKallluX JEUCTBUS C
IMOJIOKUTEIIbHBIMU u
OTpHULIATEIbHBIMU
4uCcIIaMU.

IIpuMeHsiTHL CcBOlCTBa
CJIOKCHUSI U yMHOKCHUSA
JUTS npeoOpa3oBaHUs
CYyMM M IPOU3BENCHUMN

IIpencraBienue JaHHBIX IIpsimoyrosbHast OO0bACHATH " https: //resh.edu.ru/

(6 9) cucrema HILJIIOCTPHPOBATH
KOOpAUHAT Ha MOHSITHE TMIPSIMOYTOJIbHOM
TJIOCKOCTH. CHCTEMBbl KOOpJMWHAT Ha
Koopaunatsl TUIOCKOCTH,
TOYKH Ha HMCIIOJIb30BaTh
IJIOCKOCTH, TEPMHUHOJIOTHIO;
abcrucca U CTPOUTH Ha
opauHAaTa. KOOPJAMHATHOM
CronGuarsie - IJIOCKOCTH TOYKH u
s, e
auarpaMMabl. >

KOOPAWHATHI TOYCK.

HpaxTnyeckas Yurars cTON0YATBIE U
pabora KpPYrOBBIS JTUArpaMMBbI;
«IlocTpoeHue

39




WHTEPNPEeTHPOBATH

auarpaMm.
JIaHHBIE; CTPOUTH
crosibuaTeie JUarpaMmel.
Pemienue Ucnosb3oBaTh
TEKCTOBBIX uHpopmanuro,
3ajad, MIPEICTaBICHHY IO B
cozeprKalmux TabiauIax, Ha
JIaHHBIE, JuarpaMmax TS
Ipe/ICTABIICHHBIC pelieHust TEKCTOBBIX
B TabJHLaxX U Ha 3a7a4 M 3ajad U3
JarpaMmax pealbHOM >KU3HU
Harnsiinas reomMeTpusi. TTpsAMOYTONbHBIH Pacnosnagars Ha https://resh.edu.ru/
Durypei napasuielIenme uepreKax, pHUCYHKaX,
B MpocTpaHcTie (9 4) , KyO, mpusMa, ONUCKHIBATE  TIHPaMHIY,
nupamuia, puU3My, LIVUTHHAD,
KOHYC, TWIUHAP, KOHYC, mrap,
map wu cdepa. n3odpaxarb UX OT PyKHU,
I/I306pa)KeHHe MOAECJIMPOBATH nus3
MPOCTPAHCTBEHH OymMmaru, [JIACTHIIMHA,
BIX duryp. IIPOBOJIOKH u Ip.
IIpumepsnt IlpuBoauThL npuMepbI
pa3BEPTOK 00BEKTOB _OKPYIKAIOIIEIO
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MHOTOTPaHHHUKO
B, LWIMHApa #
KOHYca.

IIpakTuueckas
pabora
«Co3nanue
Mozenen
IIPOCTPAHCTBEHH

BIX uryp».

ITousitue
00BEMa;

€ IMHULIBI
H3MEPCHHUS
o00béma. OOBEM
OPsIMOYTOJILHOTO
napasuIeIeITUIIe T
a, KyOa,
dopmynbl
00BEMa

MHpa, UMEIOMUX (OPMBI
Ha3BaHHBIX TEIIL.
Hcnoab3oBaTh
TEPMHMHOJIOTHIO: BEpIIMHA,
pebpo, rpaHb, OCHOBaHUE,

BBICOTA, panuyc u
auaMeTp, pa3BEpTKa.
Hzyuyars, HCIIOJIBb3Ys
SKCIIEpUMEHT,

HaOIOIeHNe, W3MEpeHUe,
MOJIETTUPOBAaHKUE, B TOM
YHClIe KOMIIBIOTEPHOC, H

ONnMChLIBATH cBOMCTBa
Ha3BaHHbBIX TEJ,
BBISIBJISITH CXO/JACTBA U
pa3n4ms: MEXY
NUPaMUJION W MOPU3MOI;
MEXIY LIUJIAHAPOM,
KOHYCOM U IIIapOM.
Pacno3naBathb
pa3BEPTKHU
napajuiejenurnena, Kyoa,
HPU3MBI, nUpamMUIbL,
KOHYCa, LUJIMHAPA;
KOHCTPYMPOBATh
JaHHbIE TEna u3
pa3BEPTOK, co3aaBaTh HUX
MOJICIIN. Co31aBaTh
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Mo e i
MIPOCTPAHCTBEHHBIX (PUTYP
(13 Oymaru, TPOBOJIOKHU,
IUTACTIJIMHA U Ap.)

H3mepsaTh Ha Mogessix:

JUTAHBI pédep
MHOTOTPaHHHKOB,
JuaMeTp Iapa.
BeiBOAUTH dopmyary
00BéMa MPAMOYTOIIEHOTO
rapasuieNenunesa.
Boruuciaathb 1no
dopmynam: 00BEM
MPSIMOYTOJIBHOTO

rnapajuiesnenurena, Kyoa;
HCIIOJIB30BaTh  €IMHMIIBI
U3MEpEHUs 00BéMa;
BBIYHMCJISATH 00BEMBI Tel,
COCTaBJICHHBIX W3 KyOOB,
IapajuIeNIeUICO0B;
pemarb 3ajga4mn c
peaJIbHBIMU JAaHHBIMU

I[MoBTOpEHuUe,
0000mEenue,
cucTeMaTH3auus

(20 )

IToBTOpeHue
OCHOBHBIX IOHSITUN
U METOJIOB KYpCOB
5 u 6 KJIaccoB,
00001IeHNEe U
cucTeMaTHU3alus

BeranciasiTe 3HaYCHUS
BBIPQXXCHUM, coaeprKallux
HaTypaJlbHBIE, LIEJbIC,
OJIOKUTEJIbHBIC U
OTpHULIATEIILHBIC

quciaa, OOBIKHOBEHHBIE

https://resh.edu.ru/
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3HaAHUN

AeCATUYHBIC IpooH,
BBITTIOJTHSITH
mpeoOpa30BaHUs YHUCEI U
BBIPAKECHUM.

Bb10upaTth cnnocod
CpaBHEHHS YHCEll,
BBIYHCJICHUH,

NPUMEHSATH CBOMCTBa
apu(pMETHICCKUX JCUCTBHI
TUTST

panyoHaIu3anun
BBIYHCIECHUH.

Pemiats 3agaum us3
peanbHOM KU3HU,
NMPUMEHSITH
MaTeMaTHYeCKHe 3HAHUN
QIS pelIeHus 3a1a4 U3
IPyTHX

MPEIMETOB.

PewmaTe 3a5a4u pasHbIMU
cnocodamMu, CpaBHUBATD,
BBIOUPATH CHIOCOOBI
pelleHus 3a1a4u.
OcyuecTBIsITh
CAMOKOHTPOJIb
BBITTOJTHAEMBIX JIE€HCTBUN

u CaMOIIPOBEPKY
pe3yibTaTa

BBIYUCJIEHUN

43




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KJIACCbI

HEJN N3VUEHUA YUEBHOI'O KYPCA

AunreOpa SIBJISISTCSI OJJHHUM W3 OIOPHBIX KypPCOB OCHOBHOU IIIKOJIBI: OHA OOECHEeYMBACT U3YyUYCHHE APYTHUX
JUCHUIUINH, KaK E€CTECTBEHHOHAYYHOT'O, TaK M T'yMaHUTApPHOTO IIUKIJIOB, €€ OCBOCHHE HEOOXOIHUMO LIS
IPOJIOIKCHUST 0Opa30BaHUS U B MOBCCITHCBHOM XU3HU. Pa3BuTHE y OOYYarOIHUXCST HAYYHBIX IIPEICTaBICHUM
O MPOUCXOKIACHUU U CYILIHOCTH aJireOpandecKux aOCTpakIuii, Crioco0e OTPaKEHUsI MATEMAaTHIYCCKOU HAaYyKOM
SIBJICHUM U MIPOLIECCOB B IIPUPOJIE U OOIIECTBE, POJIM MATEMATHIECKOIO MOJISJIMPOBAHUS B HAYYHOM ITO3HAHUU
U B TIIPAaKTHKE CIIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHUS W KAdeCTB MBbIIUICHUS,
HEOOXOMMMBIX ISl aganTalii B COBpPEMEHHOM HudpoBoM obmrectBe. M3ydeHne anreOpbl €CTECTBEHHBIM
obpa3omM oOecmeyuBacT pa3BUTHC YMCHUsI HAOJIOAAaTh, CPaBHUBATh, HAXOJIHUTh 3aKOHOMEPHOCTH, TPEOyeT
KpI/ITI/IT-IHOCTI/I MBIIIJICHUSA, CHOCO6HOCTI/I aprMeHTI/IpOBaHHO O6OCHOBBIBaTB CBOU HeﬁCTBHH n BBIBOJbI,
dopmynupoBaTh yTBep)KkAcHUs. OCBOCHIE Kypca anreOpbl oOecIiednBacT pa3BUTHUE JIOTUISCKOTO MBITILICHUS
06yqa}0u11/1x0ﬂ: OHHN I/ICHOJ'H)3yIOT )IeﬂyKTI/IBHI)Ie nu I/IH,Z[yKTI/IBHI)Ie paCCy)KI[eHI/IH, O606IﬂeHI/Ie nu
KOHKpeTHu3amuio, abctparupoBanue u aHamoruto. OOydeHHe anreOpe TpenarojiaracT 3HAYUTESIbHBIN 00BEM
CaMOCTOSITSIILHOU JICITCIBHOCTH OOYYaFOIIUXCsl, IIO3TOMY CaMOCTOSITSIILHOS PEIICHUE 3aJa4 €CTSCTBCHHBIM
00pa3oM SIBJISIETCSI peajin3alyeil JIesTeIbHOCTHOTO MPUHIIUIIA O0YyYCeHUSI.

B cTpykType mporpamMmbl y4eOHOro Kypca «AJreOpa» OCHOBHOW IIIKOJBI OCHOBHOE MECTO 3aHHUMAlOT
COZIEPIKATEIIbHO-METOIMYCCKHE JUHUN: «UnCiIa U BBIYHUCICHUSY, «AJINcOPanYECKHUE BBIPAKCHUS;
«YpaBHEHHUs] M HEpaBeHCTBa»; «DyHkuum». Kaxpgas ©u3 3THX COAEPKATEIBbHO-METOJAHUYECKUX JIMHUHN
pa3BuBaeTcsi Ha MPOTSDKEHUU TPEX JIET H3YyYCHUs Kypca, €CTECTBEHHBIM OOpa3oM MeperuieTasich |
B3aUMOJICHCTBYSI C JPYTUMH €ro JIMHUSIMU. B X0Jie M3ydYeHUs] Kypca OOYYaroNIUMCs TPUXOUTCS JIOTUUYCCKU
paccyX/1aTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U C 3TUM IeJIeCOO0Opa3HO BKIIOYHUTH B
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OporpaMMy HEKOTOPBIE OCHOBBI JIOTHMKH, IPOHHU3BIBAIOIIAE BCE OCHOBHBIE pPa3Jelbl MaTEMaTHYECKOI'O
0o0Opa3oBaHMUsI M CHOCOOCTBYIOIIME OBJIAACHHUIO OOYYaIOIIMMHCS OCHOB YHHBEPCAJIHLHOTO MaTEMaTHYECKOTO
si3bika. TakuM oOpa3zoM, MOYKHO yTBEPIKIaTh, UYTO COJCPIKATEIBbHON M CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anredpa» SBISIETCS €T0 MHTETPUPOBAHHBIN XapakTep.

Conepxkanne nUHUM «Yucia ¥ BBIYUCIICHUS» CIIY>KUT OCHOBOM I JaJIBHEUIIETO M3YyYEHHUs MaTEeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHMYECKOTO MBILUICHHSI, (OPMUPOBAHUIO YMEHHS I10Jb30BATHCS
aJNropUTMaMH, a TAK)XXE NPHUOOPETCHUIO IMPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JUISI TOBCEIHEBHON YKU3HU.
Pa3BuTHe mNOHSTHA O YHCIE B OCHOBHOM MIKOJIE CBSI3aHO C PAIIMOHAJIBHBIMH M HPpPAlHOHAIBHBIMU
yuciaMu, GOPMHUPOBAHUEM NPEJICTABICHUN O JCHCTBUTEIBHOM YHCIIC. 3aBEpIICHUE OCBOECHUSI YHCIOBOMU
JUHAU OTHECCHO K CTaphuieMy 3BEHY 00Iero oopa3oBaHUs.

ConepxaHne [AByX alreOpamdecKuxX JHWHUM — «AJTeOpandecKne BBIPAKCHUSD» W «YPaBHEHUS H
HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOydaIOIIUXCSI MATEMAaTHYECKOro ammapara, HeoOXOAUMOTO
JUIsT pellleHusl 3a7ad MaTeMAaTHUKH, CMEXXHBIX HOPEIMETOB M IIPAKTUKO-OPHUEHTHUPOBAHHBIX 3ajJad. B
OCHOBHOI IIIKOJIE Y4eOHBIM Marepuan TIpPyHIIHPYETCs BOKPYI pPallMOHAJIBHBIX BBIPpAXKEHUM. AJsreOpa
JEMOHCTPHUPYET 3HAUCHUE MAaTEMAaTHKH KaK SI3bIKa JJI MOCTPOCHHUS MaTEMaTHYECKUX MOJCJICH, OMHCAaHUSA
MIPOLIECCOB U SIBICHUN peaslbHOro Mupa. B 3agaun oOydeHns anreOpe BXOJAT TaKKe JaJlbHEHIIee pa3BUTHE
QJITOPUTMHUYECKOTO MBIIIJICHUSI, HEOOXOJIMMOTO, B YacCTHOCTH, I OCBOCHHSI Kypca HH(pOpPMaTHUKH, U
OBJIaJICHUE HAaBBIKAMHM JEAYKTHBHBIX paccyxaeHuii. IIpeoOpazoBaHme CHUMBOJBHBIX (POPM BHOCHUT CBOU
crienupuyueckuii BKiaa B pa3BUTHE BOOOPaKEHUsI, CIOCOOHOCTEH K MaTEeMaTHYEeCKOMY TBOPYECTBY.

Conepxkanne (GyHKIHMOHAIBbHO-rpaUUecKOW JIMHUM HAIEJICHO Ha IIOJIydeHUE IIKOJBHUKAMHM 3HAHHNH O
(pyHKIMSIX Kak Ba)KHEHIIIEW MaTeMaTHYeCcKOW MOJENIM JUIsi OIMCAaHWSI W WCCIICHOBaHHUsS pPa3zHOOOpa3HbBIX
MPOLIECCOB U SIBJICHWM B MNpupose M oOmectBe. M3yueHune 3TOoro marepuaia crnocoOCTBYET Pa3BUTHIO Y
O0yd4arolMuXCcsi yMEHHUsI HMCIOJb30BaTh pPa3JIMUHbIE BBIPA3UTEIIbHBIC CpPEJCTBa s3bIKa MaTEeMaTUKH —
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CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckre, BHOCHUT BKJIaA B (POpMHPOBAHHE NOPEACTABICHUN O pPOJH
MaTeMaTHKH B PAa3BUTHH [MUBUIH3AIANA U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CorylacHO ydyeOHOMY IUTaHy B 7—9 Kiaccax M3ydaeTcsl y4eOHBIH Kypc «AnreOpa», KOTOPBIM BKIIOYAET
CJIeAYIOIIHEe OCHOBHBIC pa3JAeibl coJiepKaHus: «Hucna U BEIYMCIICHUSD, «AJIreOpandecKue BBIPAXKSHUS,
«YpaBHEHUSI U HEPABEHCTBa», « DyHKIINN.

Y4eOHbINM IUIaH Ha HU3ydeHHe ajireopel B 7—9 kjaccax OTBOJMT HE MeHee 3 y4eOHBIX YacOB B HEJIENIIO B
TEUYCHHE KaXKJI0TO Trofa OOydeHHUsI, BCETO 3a TpH roaa obydenuss — He MeHee 306 yaeOHBIX YacoB.

COJEPXXAHHME YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 kmnacc

Yucna u eviuucnenus
PanunonanbHele uncna

JlpoOu OOBIKHOBEHHBIE M JIECSITHYHBIC, MEPEXO0Jl OT OJHOW (OopMbI 3amucu Apodeil k npyroi. Ilonstre
palMoOHAIbHOIO YHCJIA, 3alHCh, CPABHEHHE, YIOPSJAOYMBAHWE PAUOHAIBHBIX dYHCEN. Apu(pMETHUIECKHE
JIEUCTBUSI C pallMOHAJIBHBIMH YHCIaMH. Pelienue 3a7a4 U3 peajbHOW NPaKTUKU Ha 4acTH, Ha JpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: OIIpelesieHHe, IIpeoOpa3oBaHUE BBIPAXKCHUH Ha OCHOBE
omnpeneneHus!, 3anuchk Oonpmmx uncen. [IponeHThl, 3ammch MPOIEHTOB B BHAE IpoOM M ApoOM B BHIE
HPOLECHTOB. Tpu OCHOBHBIC 3aJa4yd HA IIPOLEHTHI, PEIICHUE 3aJad U3
peabHOM NPaKTHUKH.

IIpuMeHeHne NPU3HAKOB ACJIMMOCTH, PA3JIOKECHHUE HA MHOKUTEIN HAaTypPaJIbHbIX UHCEII.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE NIpsiMasi U oOpaTHasl IpOIOPHIUOHAIBHOCTH.
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Anzedopauueckue eviparrcenus

[TepeMeHHBIC, YHUCIOBOE 3HAYCHHE BBIPAXKCHHUS C TEepeMEeHHOW. JlomycTHMBIC 3HAUCHHUS NEPESMCHHBIX.
IIpencraBieHre 3aBUCUMOCTH MEXIY BEJIWYMHAMH B BuIe GQopmysibl. Bperaucienuss no Qopmysam.
TIpeo6pa3zoBaHre OYKBSHHBIX BBIPAKCHUI, TOXKICSCTBEHHO paBHbIC BBIPAXKSHUs, IpaBUja Ipeodpa3zoBaHuUs
CYMM U TIPOU3BCICHUMN, Mpa-
BHJIA PACKPBITHSI CKOOOK U ITPUBCICHUS ITOJOOHBIX ClIaracMbIX.

CBoiicTBa CTCIICHU C HATYypPaJbHBIM I10KA3aTEIICM.

OpnHowieHbl 1 MHOTOwieHbl. CteneHb MHOrowicHa. CIIO)KEHHE, BBIYMTAHUE, YMHOXCHHUE MHOTI'OYJICHOB.
DopMyIIbl COKPAIIEHHOTO YMHOKEHHSI: KBaJIpaT CyMMbI U KBaapat pazHocTu. Dopmyria pa3HOCTH KBaJPaTOB.
PaznoxeHre MHOTOYWICHOB HA MHOKHUTCIIH.

Ypasnenusn

YpaBHeHHE, KOPEHb YpaBHEHUSI, IpaBUiIa MpeoOpa3oBaHus ypaBHEHUs, pABHOCHJILHOCTh YPaBHEHUM.

JIuneliHOe ypaBHEHHE C OJJHOM MEPEMEHHOM, YHUCIJIO KOpPHEN JIMHEWHOIrO0 ypaBHEHUs, PEIIeHUE JIMHEHUHBIX
ypaBHeHuil. CocTaBjieHHME ypaBHEHHN IIO0 YCJIOBUIO 3aJadyd. PellleHne TEeKCTOBBIX 3aJad C IIOMOIIBIO
YpaBHEHUH.

JluneliHOe ypaBHEHHE C NBYMsI IEepeMEHHbIMH M ero rpaduk. CucremMa ABYX JIMHEHHBIX YpPaBHEHHUH C
AByMS TIEpeMCEHHBIMU. Perrenne cuctemM ypaBHEHHM crmtocoboM moicTaHOBKHU. [IpuMepsI pelieHns TEeKCTOBBIX
3a7a4 ¢ NOMOIBIO CUCTEM yPaBHEHUM.

Koopaunatel u rpaduxu. OyHkimn

Koopaunara Toukum Ha mnpsiMod. YwucioBele NPOMEXKYTKH. PaccTrossHMe MexXay AByMsl TOYKaMH
KOOPAMHATHOMU NPSIMOM.

IIpsimoyronbHasi cucremMa KoopauHaT, ocu Ox u Oy. AGcumucca ¥ OpJAMHATa TOYKH Ha KOOPJHMHATHOM
wiockoctu. I[lpumepsr rpadukoB, 3amaHHBIX (popMmynamu. UreHue rpadHUKOB pealbHBIX 3aBHUCHUMOCTEH.
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I[Moasatue ¢ynxkumn. I'padpux ¢ysakmoun. CpoiictBa ¢QyHknui. Jlnnelinas ¢dyukuusa, e€ rpadpuk. I'padpuk
byukMu y = 1 I'pacdpuyaeckoe pelieHre TUHCHHBIX YPaBHCHHUH M CUCTEM JIMHCHHBIX YPaBHCHHUIA.

8 kiacc

Yucna u éviuucnenus

KBanparueii KopeHb W3 uyucna. [loHsaTHe 00 uppanmuoHaIbHOM dYHcHe. JlecATHYHBIC TPHUOIIMKCHUS
WppanyoHAJIBGHBIX Yuced. CBolcTBa apu(METHUYECKUX KBaJIPAaTHBIX KOPHEH M WX NOPUMEHCHHE K
npeoOpa3oBaHUIO YMCIIOBBIX BBIPAXKEHUIN M BBIYUCICHUSIM. J{eiCTBUTEIIbHBIC YHCIIA.

CreneHs c 11ebIM ITOKa3aTesieM U e€ cBolicTBa. CTaHaapTHas 3alUCh YUCHA.

Anzebpauueckue eviparcenus

KBanpatnblii TpEXUIICH; pa3IoKeHHUE KBAJIPaTHOTO TPEXUIICHA HA MHOKHUTEIH.

Anrebpanyeckasi ApoOb. OCHOBHOE CBOHCTBO anreOpawmdyeckoid Apoou. CroxeHne, BBIUYHTAHUEC,
YMHOMEHHE, JIeJICHHE alire0pandeckux ApoOeil. PanpoHanbHble BbIpaXKEHUsT U UX NpeoOpa3oBaHUE.

Ypasnenua u nepasencmea

KBanpatHoe ypaBHeHHEe, popMysia KOpHEH KBaJipaTHOrO ypaBHeHHs. Teopema Buera. Pemmenue ypaBHeHUH,
CBOOAINUXCS K JUHEHHBIM U KBaJIpaTHBIM. [IpocTeiimue qpoOHO-parimoHaIbHbIC YPaBHEHUS.

I'padrueckass wHTEpIIpETALIUS] yPaBHCHHU C ABYMsI MEPEMCHHBIMH W CHCTEM JIMHCHHBIX YPaBHCHUU C
AByMsl nepeMeHHbIMU. [IpuMepsbl pelieHusi CUCTEM HEJIMHEWHBIX YpaBHEHHUM C JIByMsI H€pPEMEHHBIMU.

Perrerrie TeKCTOBBIX 3a7ad ajJreOpandecKUM CITOCOOOM.

YHucnoBble HEpaBeHCTBA U UX cBolicTBa. HepaBeHCTBO ¢ oHOM niepeMeHHON. PaBHOCHMIIBHOCTh HEPABEHCTB.
JIuneiinple HEpaBEeHCTBA ¢ OAHOU nepeMeHHON. CUCTEMbl JUHENHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

Dynkyuu
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I[Morsatne ¢yskuun. OO6IaCTP OMpeneieHWs] M MHOXXECTBO 3HadeHU ¢yHKOuu. CroocoObl 3agaHus
pyHKIMIA.

I'padux ¢yukamu. Utenme cBoiicTB (pyHkOuu 1o e€ rpaduky. I[lpumepsr TpaduxoB ¢GyHKOUIH,
OTpaKAIOIINX pPeajbHbIC MTPOIECCHI.

DyHKIHMH, OITUCHIBAIOIINE TIPSIMYIO U OOPaTHYIO ITPONOPIIMOHAIBHBIC
3aBHCUMOCTH, MX TpaduKH.

Dyukimn y=x>, y=x"p= x, Y=

I'padpmueckoe pemeHne ypaBHEHUII W CHUCTEM ypaBHCHUH.

9 xnacc

Yucna u evluucieHusn
JleficTBUTEIBHBIE YHCITA

PammmonanpHple 4YwWcna, HWppallMOHAIBHBIC YHCIA, KOHCYHBIE W OECKOHEYHBIC MIECSITHYHBIC OPOOU.
MHOXECTBO JICUCTBUTCIIBHBIX YHCEI; JCHCTBUTCIBHBIC YHCIA KaK OCCKOHCYHBIC JICCATUYHBIC JPOOH.
B3amMHO OIHO3HAYHOE COOTBETCTBHE MEXKAYy MHOXKECTBOM ACHCTBUTENBHBIX YHCEII W KOOPAWHATHOU
OPSIMOH.

CpaBHeHI/Ie ﬂeﬁCTBHTeHbeIX YHUCCII, apI/I(bMeTI/I‘-IeCKI/Ie I[eflCTBPIH C )leﬁCTBI/ITCJIbeIMI/I qucJiaMu.
U3mepenusi, TPUONIKCHHUS, OLECHKH

Pa3sMepnl 00BEKTOB OKPY>KAFOMIETO MUPA, JIUTEIBHOCTE MPOIIECCOB B OKPY KAIOIIEM MHpE.

IIpubOnu>xEHHOE 3HAYCHHUE BEJIHUYUHBI, TOYHOCTH NpuoOdrmkeHus. OkpyriecHue uwncesd. [Ipukuaka u
OIICHKA PE3yIbTaTOB BHIYHUCIICHUM.
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Ypasuenus u nepasencmea
VYpaBHeHUS ¢ OAHOM IepeMeHHOM

JluneiliHoe ypaBHeHue. PenieHue ypaBHEHU, CBOASIIINXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. Penienne ypaBHEHUI, CBOASIINXCS K KBaJpaTHBIM. bukBanpaTHoe ypaBHCHHE.
IIpumMepsl penlieHrs1 ypaBHEHUN TPETHEN U UETBEPTOM CTENEHEN Pa3JI0’KEHUEM HA MHOKUTEJIU.

Pemrenne npoOHO-palmMoHaIBHBIX YpaBHEHHUI. PelieHne TeKCTOBBIX 3akad ajJireOpamdecKuM

METOA0M.
CucreMbl ypaBHEHUH

VYpaBHeHHE C ABYMsI IIEPEMEHHBIMH U ero rpaduk. Pemienue cucrem JIByX JIMHEHHBIX YPaBHEHUU C ABYMsI
nepeMeHHbIMHU. PemeHue cucreM AByX ypaBHEHMM, OJHO M3 KOTOPBIX JWHENHOE, a Apyroe — BTOPOU
creneHu. ['paduueckast uHTEpnpeTanusi CHCTEMbl YPAaBHEHUN C JIByMsI IEPEMEHHBIMU.

Pemenne TekcTOBBIX 3a71a4 anreOpandecKuM CIIOCOOOM.
Hepasenctsa

YHucnoBbkle HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenue muHEeHBIX HEPABEHCTB C OHOM NepeMeHHOoM. Pellienne cucrtemM JIMHEHWHBIX HEPaBEHCTB C OJAHOMU
nepemenHoi. KBanpaTHbeie HepaBeHcTBa. [ paduyueckast vHTEpHIpeTanysi HEPaBEHCTB U CUCTEM HEPaBCHCTB
C IBYMs IICPEMECHHBIMU.

Dynkyuu
KBanparuunas ¢pyHknus, e€ rpaduk u cBoiictea. [lapaboiia, KoopAMHATEI BEPIIUHBI I1apadoJIbl, OCh
CHUMMETPHUH napadoIbl.

I'padpnxu pyHKITII:
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:kx’ :kx—'—b, ~
y y y:,y:x3,yF:x, y=|X| 1 ux cBOWCTBA.

Yucnoevle nocnedoseamenbHOCMU

OmnpeneneHie U criocoObl 3a[aHUs YHCIOBBIX TOCTEI0BATEIBHOCTEH

I[MoHsATHE YHCIOBOUW MOCJCIOBATCIILFHOCTH. 3aJaHUC ITOCICIOBATCIBHOCTH PEKYPPEHTHONH (GOopMyIoN u
(opmynoit n-ro uneHa.
Apudmernyeckas W reOMETPUYECKast MPOTPECcCHn

Apudmernueckass W TeoMeTpuyeckas mnporpeccuu. DopMyIbl 7-TO WICHAa apUPMETHUYCCKOH U
reOMETPUUYECKON NPOIPECCUN, CYMMBI IIEPBBIX 7 YJIECHOB.

M3o6pakeHne WICHOB apU(PMETHUYCCKOW UM TCOMETPUYCCKON MNPOrPeCcCHil TOYKAMH Ha KOOPIWUHATHOM
MJIOCKOCTH. JIMHEWHBIN U SKCIIOHSHITUAIIFHBIN POCT. CIIOJKHBIE TTPOIIEHTEHI.

TUIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHMS TIPUMEPHOI PABOUEI ITPOIPAMMBI KYPCA
(IO TOJIAM OBYUEHMUS)

OcBoeHue yuyeOHOTro Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O OOIIIECro 00Opa30oBaHUs JIOJHKHO 00ECIICYMBATh
JIOCTHYKEHHE CISIYIONINX ITPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KJmacc

Yucna u évtuucnenusn
— BemromHsaTe, coderass YCTHBIE UM HOHUCBMEHHBIE TOPHUEMBI, apuMETHYECKHE ICHCTBHS C
palMoHaJIBFHBIMHA YHUCIIAMU.

51



— HaxoauTe 3Ha4Ye€HUs] YHCIOBBIX BBIPAKEHUM; IPUMEHSITH Pa3HOOOpa3HbIE CHOCOOBI U TIPUEMBI
BBIUHCIICHUS 3HAUYEHUH POOHBIX BBIPAXKCHUM, COJIEpKAIINX OOBIKHOBEHHBIC M JICCSITUYHBIC JIPOOH.

— Ilepexomuts OT oxHOM (OPMBI 3alMCH YHCENI K JIpyroil (mpeoOpa3oBBIBaThH ACCSITHYHYIO NIPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JIECSITUYHYIO JPOOH).

— CpaBHUBATh M YIOPSJOYMBAThH PallMOHAJIBHBIC YHCIIA.

— OKpyTJsITh YHCIIa.

— BBINONHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBIYHUCIIEHUH, OLIEHKY 3HAaY€HUMN YMCIIOBBIX BBIPA’KCHUIA.
BhINTONHATE A€MCTBUS CO CTENEHSIMU C HaTypPaJIbHBIMU MOKA3aTEIISIMU.

— IIpuMeHATH NPpU3HAKU AECJIUMOCTH, PA3JIOKECHUE HA MHOXXUTEIIU HATYPaJIbHbBIX YUCEIL.

— Pemrate NPaKTUKO-OPHUEHTUPOBAHHBIE 3a7a4Hu, CBsI3aHHBIE c OTHOIIIEHUEM BEJIMYHH,
POIOPLUUOHAILHOCTBIO BEJIMYUH, IIPOLEHTAMU; HUHTEPIPETUPOBATh PE3YJbTAaThl PELICHUSA 3a0a4 ¢ y4ETOM
OrpaHHUYECHHM, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

Anzeopauueckue eviparrcenus

— Hcnonb3oBaTh anreOpandyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTh €€ B MPOLIECCe OCBOCHUS
y4eOHOro Marepuasa.

— Haxonuth 3HaueHns1 OyKBEHHBIX BBIPAXKSHUH MIPH 3aJaHHBIX 3HAUYCHHUSIX NTIEPEMEHHBIX.

— BeInonHsITh TpeoOpa3zoBaHus [EJIOr0 BhIPAXKEHHUsI B MHOTOWICH MPHUBEICHUEM MOJ00HBIX CJIaraeMbIX,
pacKpbITHEM CKOOOK.

— BbINOJIHATE YMHOXXEHHE OJHOWICHA HAa MHOIOYWIEH W MHOTOYICHAa HAa MHOTOWICH, IPUMEHSITh
(opmyIibl KBajpaTa CyMMBI U KBaJpara pa3HOCTH.

— OcCyIeCTBIISITh PA3JIOKEHUE MHOT'OYJICHOB Ha MHOYKHTEIIM C OMOIIBIO BHIHECEHHUs 32 CKOOKH OOILero
MHOJKHUTEJISI, TPYIIITUPOBKH CJAaraeMbIX, IPUMEHEHHs (POPMYIJT COKPAIIEHHOTO YMHOKCHHUSI.

— ITpumensTh MpeoOpa3oBaHUsI MHOTOWICHOB JUIsI PEIICHUs] PAa3JIMYHBIX 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX
MPE/IMETOB, U3 PeajIbHOU MPAKTUKH.
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— Hcmionp30BaTh CBOMCTBA CTEIICHEH C HATYpaJbHBIMHU ITOKa3aTEIsIMH JIs1 IIpeoOpa30BaHUS BBIPAKCHHUH.
Ypasuenus u nepasencmea

— Penrate nuHEHHBIE ypaBHEHHUsS C OJHOW NEPEMEHHOW, MPUMEHSsI MpaBHja IIEpeXolla OT HCXOIHOTO
YPaBHEHUS K paBHOCUJIBHOMY eMYy. IIpoBepsTh, ABIsSICTCS 1M YHCIIO KOPHEM yPaBHEHUS.

— ITpumenaTs TpadpuaecKre METOABI IPH PEIIICHUH JIMHEHHBIX YPaBHEHUI U UX CHCTEM.

— IMonOupate TpUMEpBI IIApP YHUCEN, SIBJISIOIIMXCS PCEIICHUEM JIMHCHHOTrO YpPaBHCHUSI C JIBYMs
HepeMEHHBIMU.

— CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHCHUS C ABYMs NEPECMCHHBIMU;
MOJB3YsICh TPpadMKOM, IIPUBOAUTH IPUMEPHI PEIICHUSI YPaBHEHUSI.

— Pemrath cucTeMbl IBYX JHHEHHBIX YPaBHECHUN C IBYMsI IEPEMEHHBIMHU, B TOM YHCJIE TpaUIecKu.

— CocTaBasTh U penlaTh JUHEHHOE YpaBHEHHUE UM CUCTEMY JIMHEWHBIX YPAaBHEHUN MO YCJIOBUIO 3aJa4H,
HHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 33aJ1a4U/ ITOJIydSHHBIN pE3yJIbTaT.

Koopounamut u zpagpuxu. @ynkyuu

— M3o0parkarh Ha KOOPJIMHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOpJHHATaM, JIY4H,
OTPE3KH, HHTEPBAJIBI; 3aITUCHIBATEH YUCIIOBBIC IIPOMEXYTKH Ha alITreOpandecKOM SI3bIKE.

— OTMe4uaTh B KOOPJAWHATHOM IUIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAWHATaM; CTPOUTH TpaduKu
TuHEHHBIX QyHKIuH. CTpouTh rpaduk QyHKIIHA y = | X |.

— OnuceiBaTh C IMTOMOIIBIO (DYHKIIHHA W3BECTHBIC 3aBUCHUMOCTH MEXKIY BEIIMYHHAMHU: CKOPOCTH, BpEMs,
paccTosiHue; 1IeHa, KOJTUYEeCTBO, CTOMMOCTD; IPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOThI.

— Haxonuts 3HaueHne (PyHKONM 110 3HAYSHUIO €& apryMeHTa.

— IMonnmaTte rpaduyecKuii Croco0 IIPEJCTaBICHHUS W aHaiu3a uH(GOPMAIMH, H3BJICKATh U
HHTEPIPETHPOBATH HHGOPMAIIUIO U3 TPA(PUKOB pealibHBIX IMIPOIECCOB U 3aBUCUMOCTEH.
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8 xitacc
’Iucml U 6blUUCTICHUA

— Hcnone30oBaTh HaydalbHBIE MNPEACTABICHUSI O MHOXKECTBE JACHUCTBUTENIBHBIX YHUCEN Il CPaBHEHUS,
OKPYTIJICHUSI M BBIYHUCIICHUI; M300pakaTh NEUCTBUTEIILHBIC YUCIIA TOYKAMH Ha KOOPJAWHATHOMN MPSIMOM.

— ITpumensiTh TIOHSATHE apU(METHYECKOTO KBAaJApPaTHOTO KOPHS; HaXOIMTHh KBaJpaTHbIE KOPHH,
HCIIONB3YsI NPU HEOOXOAWMOCTH KaJIbKYJISITOP; BBIMNOJHSITH IIPEOOpa30BaHUsl BBIPAXKEHHUN, COACPIKAIIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN.

— Hcronp30BaTh 3arucu OOJIBIINX W MaJIbIX YHCEII C IIOMOIIIBIO JCCATUYHBIX z[po6ei/'1 U CTCICHEH 4mciia
10.

Anzebpauueckue eviparxcenus

— HpI/IMeHSITL IIOHATHUEC CTCIICHM C LICJBIM IIOKa3aTcCJICM, BBbIIIOJIHATH HpeO6p330BaHI/I$I BLIpa)I(eHHﬁ,
coacpxKamux CTCIICHU C LCJIBIM ITOKa3aTCJIICM.

— BBITTIOMHATE TOXICSCTBECHHBIC NPEOOpa3OBaHUs pPAIllMOHAIFHBIX BBIPAXKCHHUNW Ha OCHOBE MPaBUIT
ACHCTBUI HaJ MHOTOYWICHAMHU U aJIr€OpandeCKUMU APOOSIMHU.

— PaCKHa,I[LIBaTL KBa,HpaTHBIﬁ TpéX‘IJICH Ha MHOXHUTCIIN.

— ITpumensTh peoOpa3oBaHMsT BhIPAKESHUN I PEIICHUs] Pa3JIMYHBIX 3aJad U3 MaTeMaTHKH, CMEKHBIX
MIPEIMETOB, U3 PEAIbHON MPAKTHKU.

Ypa(menu;l U nHepaeencmea

— Pemmarts HHHeﬁHLIC, KBaZIpaTHbIC YPABHCHUA U PAlMOHAJIbHBIC YPABHCHUS, CBOASIIINUECCS K HUM,
CHUCTEMBbI IBYX ypaBHeHnﬁ C AByMs INICEPEMECHHBbIMUA.
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—  IIpoBoauTtsk npocrteime ucciieloBaHusl ypaBHEHUN U CUCTEM ypPaBHEHUM, B TOM YMCJIE C
OpUMEHCHHEM TpadUICCKUX IPEICTaBICHUN (yCTaHABIIMBATh, UMECT JIU YPaBHCHHUEC MJIU CUCTEMa
YpPaBHEHUHN pELICHUs, €CIIU UMEET, TO CKOJBKO, U TIP.).

— IlepexonnTs OT ciOBecHOW (OPMYJIMPOBKH 3adadn K €€ ainreopandeckoil MOAEIH C IIOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIN CUCTEMBl YpPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJadu
MOJTyYE€HHBIN pEe3ybTaT.

— ITpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH; PEIlaTh JIMHEHHbIC HEPABEHCTBRA
C OJIHOM MEepEeMEHHON U UX CHCTEMBbI; 1aBaTh rpapUUeCcKy0 WILTIOCTPAIIMIO MHOYKECTBA PEIICHU HEpaBEHCTBA,
CHUCTEMbI HEPABEHCTB.

Dynkyuu
— IlomuMaTe M HUCHOJB30BaTh (PYHKIHMOHAJIBHBIC IIOHATUS M SI3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYEHUS); ONIPEEIISITh 3HaUeHNEe (DYHKIMH IT0 3HAUYCHHUIO apryMEHTa; OIpPEAeisITh CBOMCTBA (DYHKIIMH I1O
e€ rpaduxy.
— CtpouTth rpaduKH JIEeMEHTAPHBIX (QYHKINI BUIA

y= o s _
Y =X, YEXL,Y = 9y7x‘

; OIMCHIBATh CBOMCTBA YHUCIOBOW (PYHKIIUU 11O € rpaduKy.
9 knacc
Yucna u eéviuucinenus

— CpaBHI/IBaTB 1 ynopssa04mMBaThb pallMOHAJIBbHBIC 1 UPpPAlIUOHAJIBHBIC YHCJIA.

— BrinmonusaTe apI/I(l)MeTI/I'-IeCKI/Ie IEeUCTBUS C palMOHAJIbHBIMU YUCJIaMH, COUCTass YCTHBIC U ITUNCHbMCHHBIC
HpI/IéMBI, BBIINTOJIHATHE BBIYHUCIICHUS C UPPAIUOHAJIBHBIMHU YN CIIaMH.
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— Haxoaute 3Ha4YeHUs] CTENEHEH C IEJIBIMHM ITOKA3aTeJIsIMU M KOPHEH; BBIYHUCIIATH 3HAUCHUSI UHUCIIOBBIX
BBIPa’KEHUI.

— OKpyTJIsAITh AEHCTBUTENBHBIC UYHCIA, BBIIIOJHITHE IIPUKUIAKY pe3yidbTaTa BBIYHUCICHHUN, OIICHKY
YHCIOBBIX BBIPAXKEHUH.
Ypasuenus u nepasencmea

— Pemats nuHeiiHbIE M KBaJpaTHBIC ypaBHEHUsI, YPAaBHEHUsI, CBOJSIINECS K HUM, MpocTeimme JpoOHO-
palMoHaIbHbIC yPAaBHEHUSI.

— Pemats cucteMsbl AByX JUHEMHBIX YPAaBHEHHUH C ABYMs IEPEMEHHBIMH U CHCTEMBI IBYX YPAaBHEHHUH, B
KOTOPBIX OJTHO yPAaBHEHUE HE SBISICTCS JUHEHHBIM.

— Pemars TekcToBble 3ajauM anreOpavdyecKMM CHOCOOOM C MHOMOIIBIO COCTAaBJICHHUsI YPaBHEHHS WU
CHCTEMBI JIByX YPABHECHUM C AByMsI IIEPEMEHHBIMH.

— IIpoBoauTe mpocCTEHIINE HCCICIOBAaHUS YypPaBHEHUM U CHCTEM YpaBHEHHI, B TOM YHCJIE C
MNpUMEHEHNEM T'padUuIeCKUX MPEICTABICHUN (yCTaHABJIMBATh, UMEET JIM YPAaBHEHHE MIIM CHCTEMa ypaBHEHHUH
pELIeHHUsI, €CIIM UMEET, TO CKOJIBKO, U TIP.).

— Pemarp nuHelHbICE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBa; HM300pakaTh pEIICHHE HEPaBEHCTB Ha
YHUCIJIOBOU IIPSIMOM, 3aIMCHIBATH PELICHHUE C IIOMOIILIO CHMBOJIOB.

— Pemrate cucTeMbl JIMHEHHBIX HEPaBEHCTB, CHCTEMBbl HEPABEHCTB, BKJIIOUAIOIIME KBaJpaTHOE
HEpPaBEHCTBO; M300pa)kaTh PEIICHHE CHUCTEMBI HEPAaBEHCTB Ha YHCIIOBOW IIPSIMOI, 3alUCHIBATH PEIICHUE C
MOMOIIBIO CUMBOJIOB.

— Hcnonp3oBaTh HEPABEHCTBA IPU PELICHUN Pa3JIMYHBIX 3a]ad.
Dynkyuu
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— PacrioznaBate (pyHKIUM U3yUEeHHBIX BHAOB. Iloka3plBaTh CXEMAaTHUYECKH pPACIIOJIOXKEHHE Ha
KOOPJIMHATHOW TINIOCKOCTH TparKoB

(byHKuHﬁBH,ua:y=kx,y=lcx+b,y ,y=ax2 + bx + ¢
y=x,y=,y= ‘x |B 3aBUCHUMOCTH OT 3HaUYeHHUIH KOA(DGUIMEHTOB; ONUCHIBATH CBOWCTBA (hYHKIIHIA.

CTpouTh U HU300pakaTh CXEMAaTUYCCKU TpaPUKU KBaIpPaTHYHBIX
— ¢yHKIOIUN, ONTUCHIBATH CBOMCTBA KBAAPATHYHBIX (DYHKIIHN 110 X TpaduKaMm.

— Pacrio3naBaTh KBapaTHYHYIO (PYHKIHIO IO (hOpMYJIE, MPUBOIUTH IIPUMEPHI KBaAPATHIHBIX (PYHKIIHN
U3 peajibHOM >KU3HHU, (PU3UKH, TEOMETPHH.

Apuppmemuueckan u zeomempuueckas npozpeccuu
—  Pacrio3naBaTh apudMETHYECKYIO U TEOMETPHYECKYIO IIPOTrPECCHH IIPU Pa3HBIX CIIOCO0axX 3aJIaHUs.

— BEIIOIHATE BBIYUCICHUS C HCIIOJIB30BaHWUEM (QOPMYyJI N-TO wWieHa apu(pMETHYSCKOU U
reOMETPUUYECKON NPOTrPECCU, CYMMBI IEPBBIX N YIJIEHOB.

— I/I306pa>Kan, YJICHBI ITOCJICA0OBATCIIBbHOCTH TOYKaMM Ha KOOp,Z[HHaTHOfI IIJIOCKOCTMU.

— Pemnrate 3amaun, cBsi3aHHBIE C YUCIIOBBIMH ITOCJIEA0OBATEIBHOCTSIMU, B TOM YHCJIE 3aJa9l U3 PEATTbHONU
’KM3HHM (C UCTIOJIB30BAaHUEM KAJIBKYJIISITOPA, MU(PPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHMPOBAHUE YYEBHOI'O KYPCA (IIO0 T'OLAM OBYUEHUA)

7 xnacc (He meree 102 )

Ha3panue pasgesna (Tembl) (4MCI0

OCHOBHBIE BH/bI

uaco) OcHOBHOe cojepkaHue AeATeJbHOCTH 20P
00y4aKIINXCsl
Yucia U BHIYHCIEHUS. [oustue CucTeMaTH3HPOBATH https://resh.edu.ru/
PaunnonanbHble Yncaa paLMOHAIBHOIO YHUCIIA. U oforamaTb 3HAHUS
Apudmernueckue 00 OOBIKHOBEHHBIX U
@254 neicTBus c JIECATUYHBIX JPOOSIX.
panuoHaIbHBIMHU CpaBHHUBaTH "
YHOPSII0YNBATH
yucinamu. CpaBHEHUE, apoou,
YIOpSI0YHMBaHNE npeoOpa3oBbIBast IPHU
palMOHAIBHBIX YHCEI. HEOOXOAUMOCTH
NeCsITUYHbIC ApOOU B
OOBIKHOBEHHBIEC,
OOBIKHOBEHHBIE B
JICCATUYHEBIE, B
YaCTHOCTH B
OECKOHEYHYIO
NECSITUYHYIO APOOb.
IIpumenaTs
pa3HooOpa3HbIe
crnocodbl U NMPUEMBI
BbIYHCJIEHHUS
3HAYECHUH JAPOOHBIX
BbIPA’KeHHUIA,
CoZIepIKaIUX
OOBIKHOBEHHBIE u
AeCsITUYHbIE Jpodu:
3aMEHSITh npu

HEOOXOUMOCTH




JECATUIHYIO IOpOOb

OOBIKHOBEHHOM u
OOBIKHOBEHHYIO
JECATUYHOM,
IIPUBOJIUTH
BBIpa)KCHUE K
dopme, Hanbosee
yA00HOI ST
BBIUMCIICHUM,
mpeoOpa3oBLIBATH
ApoOHbIS
BBIPAYKCHUSI Ha
YMHOKCHHE u
JeJIcHHue
NECSITUYHBIX Npobeit
K JICUCTBUSIM c
LIEJIBIMH YUCIIAMU.
IIpuBopuTh
4HCI0BBIE "
OyKBeHHbIE
NpUMepbI CTETICHH C
HaTypaJbHBIM
oKa3aTejem,

OOBSICHSIST 3HAYECHMS
OCHOBaHUSI CTENEHH
u nokasaTeJst
CTEIIEHU, HaXOIUTh
3HA4YCHUsS CTEIeHEeH
Buaa a" (a — moodoe
palroHaIbHOE
4UCIIO, n —
HaTypajibHOC
YHCJIO).

IloHMMaTh CMBICI




CreneHs c
HaTypalbHBIM
[MOKa3aTeJeM.
Penreane OCHOBHBIX
3az1a4d Ha apoow,

IPOLICHTHL us3
peanbHON NPAaKTHUKHU.
[Ipu3naknu
JEIUMOCTH,
pa3noXeHust Ha
MHOXUTEIU

HaTypaJIbHBIX YHUCEII.

Peanbubie
3aBucuUMOCTH. [Ipsimas
u obpartHast
OPOTOPIIMOHATIEHOCTH

3aMmucH OOJIBIITNX YHUCET
C IMIOMOIIBIO IECITUYHBIX
npoOeit u creneHen
gucna 10, HpUMeHATH
HUX B peaJibHBIX
CUTYyaIUsIX.

IIpuMeHATH
MPU3HAKHA
JICITUMOCTH,
paziioxxeHus Ha
MHO>KHUTEIN
HaTypaJabHBIX YHCEJ.
Pemiats 3agaum  Ha

4acTH, IIPOIICHTHI,
MPOIIOPIINH, Ha
HaXO0XKICHUE npoou
(mporieHTa) oT
BEIUYUHBI u
BCIIMYHHBI o eé

npodu (TpouieHTy),
npodu (rIporieHTa),
KOTOPBIM  cocTaBisieT
OgHA  BEJIMYMHA  OT
npyroii. IIpuBoAMTH,
pa3ouparsb,
OIIEHNBATh
pasiU4YHbBIe peLIeHUs,
3aImcu pelieHuit
TEKCTOBBIX 3a/ad.
Pacno3naBarb "
O0BSICHAITB, OIHPAsICh
Ha ompeeIeHus,
IPSIMO




IpoNnoOpuHUuOHAJIBHBIC H

oOpaTHO
IIPOITOPIIMOHAIIBHBIC
3aBHCHUMOCTH MEX Y
BEJIMYMHAMU;

NMPUBOAUTH NPHUMEPHI
9THX 3aBUCHMOCTEH W3
peanbHOro MHpa, U3
APYTUX Y4EOHBIX
IIPEIMETOB.

Pematb npakTuko-
OPHUEHTHUPOBAHHBIC
3aJ1a4M Ha IpodH,
IIPOLICHTHI, MPSIMYIO U

oOpaTHy1O
MIPOTIOPIIMOHAITEHOCTH,
MIPOTIOPIIAH
Auredpanyeckue BbIpaskeHHU s BbykBeHHbIE OBaajaersb https: //resh.edu.ru/
BBIPpQYKCHUSI. anredpanvdecKon
@79 IlepemenHsbIe. TEPMHUHOJIOTUEH u
JomycTumelie CUMBOJIMKOM,
3HAYCHUS NpPUMeHSITH € B
IIepEeMEHHBIX. Iporecce OCBOCHHUS
DopmyJIbI. y4eOHOTO
IIpeobpazoBanue Marepuana.
OyKBEHHBIX Haxoaurtsb
BBIPaKCHUIA, 3HAYCHUS
packpeITHE CKOOOK U OyKBEHHBIX
MIpUBEEHUE BBIPAYKEHUN npu
HOoO00HBIX 3aJIaHHBIX
cllaraeMbIX. 3HAYCHUSIX OYKB;
BBITIOJTHSITH

CBoliCTBa CTEIICHH C

BBIYHUCIICHU A 10




HATypaIbHBIM
oKa3aTeaeM.

Mmuorounensl. CiioxxeHue,
BBIYMTAHUE, YMHOKEHHE
MHOI'OWIEHOB. @OpMyJIbl
COKpaIEHHOTO
yMHOXeHuUs. Paznoxenue
MHOT'OYWICHOB Ha
MHO>KHUTEIIHN

dopmynam.

BbIIOJHATH
npeoOpa3oBaHUS
IICJIOTO  BBIPAXKCHUSI
B MHOT'OYJICH
MIPUBECICHUEM
MOTOOHBIX
caraeMablIx,
packpsITHEM

CKOOOK.

BbINOJIHATH
YMHOKEHHE
OJTHOUJIEHA Ha
MHOT'OYJICH "
MHOT'OWICHA Ha
MHOT'OWICH,
NPUMEHSITh
dopmyrnBl  KBagpaTa
CyMMBI M KBajpara
pa3HOCTH.

Ocy1ecTBJIATH
pasioKeHue
MHOT'OYJICHOB Ha
MHOXXHTEJIM  ITyTEM
BBIHECCHUS 3a
CKOOKHU 00111eTO
MHOYKHUTEJIS,
IIPUMEHEHHUS

GopMyIIBIl  Pa3HOCTH
KBaapaToB, (opMyIr
COKpaIIEHHOT O
YMHOKCHHSI.
IIpumMeHATH




rnpeoOpazoBaHue
MHOTOYIECHOB  JIJIst
pELICHHST Pa3IIHIHbBIX

3a1a4 nus3
MaT€MaTHuKu,
CMECXKHBIX
npeamMeToB, nus3

peam,Hofzi IpaKTUKHU.

3HAKOMUTBCA C
HCTOpMeEN pa3BUTHS
MaTeMaTUKH

YpaBHerm U HEpaBEeHCTBa
(20 )

VYpaBHeHue, IpaBuiia
npeoOpa3zoBaHUS
YPaBHEHUSI,
PaBHOCHJIIBHOCThH
YpaBHEHU M.
JIuHeliHoe ypaBHEHUE
C OIHOM NEepeMEeHHOH,
pelmeHue  JMHENHBIX
ypaBHeHul. Pemienue
3a7a4  C  [OMOIIBIO
ypaBHEHUI.

JInnelinoe ypaBHEHUE C
IBYMsI TIEpEMEHHBIMHU 1
ero rpadguk. Cucrema
JBYX JIMHEHHBIX
YpaBHEHUH ¢ ABYyMs
NMNEPEMECHHBIMMU.
Pemenue cucrem
YpaBHEHHUI crtocoooM
HOJCTAaHOBKU U
CIIOCOOOM CITOKEHUSI

Pemrate  JIMHEHHOE
YpaBHEHHUE C OJIHOM

HEepeMEeHHOM,
NpUMeHsisi NpPaBUJa
rnepexonaa oT

HCXO/HOTO ypaBHEHUS
K PaBHOCHWJIBHOMY €My
0oJiee MpoCTOoro BUAA.
IIpoBepsiTh,
SIBIISIETCSI m
KOHKPETHOE  YHCIIO
KOpPHEM ypaBHCHUSI.
INopdupars
MpUMepbI T1ap
9HCEeII, SIBIISTIOIIUXCS
pemieHneM
JIMHEHHOI'O
YPaBHEHUSA C IBYMs
IIEPEMEHHBIMHU.
CrtpouTts B
KOOPJAMHATHOM
MJIOCKOCTHU rpaduk

https://resh.edu.ru/




JIMHEHHOI'O
YPaBHEHHUSI C IBYMSI
IIepEeMEHHBIMU;
M1OJIB3YSChH
rpauKoM,
IPUBOJAUTH
NMpUMePbI PEIICHUS
YpaBHEHUSI.
Haxonurs pemenue
CHCTEMBI IBYX
JIMHEMHBIX YpaBHEHUMN
C IByMsI
IIEPEMEHHBIMU.

CocTaBjsTh U peliaTh
YPaBHEHHUE WIIH CUCTEMY
YpaBHEHUI1 11O
YCIJIOBHUIO 3a]1a4H,
UHTEPIPETUPOBATH B
COOTBETCTBHUU C
KOHTEKCTOM 3aJavu

MOJIy4YEHHBIN
pEe3yJIbTAT
Koopaunare u rpapuxu. Koopaunara  To4YkH H3zo0paxkath Ha https://resh.edu.ru/
Dynkunu (24 1) Ha MIPSAMOIA. KOOPAMHATHOH
YucrioBbie psIMOn TOYKH,
TIPOMEXYTKH. COOTBETCTBYIOIIIHE
Paccrositnue  mexny 3aTaHHBIM
IBYMSI TOYKaMU KOOpAWHATAM, JIy4dH,
KOOpAMHATHON OTpPE3KH,
IPSIMOU. UHTEPBAJbI;
3aluchlBaTh MX Ha
TpamoyrombHas anrebpandecKom

cucreMma KoopauHart

SA3BIKC




Ha TIJIOCKOCTH.
IIpumepsr rpadukos,
3aJaHHBIX

dopmynamu. YreHue
rpamMKOB peabHBIX

3aBUCHUMOCTE.

TlonsTue bysKIIN.
I'pacux ysKIIIN.
CaolicTBa pyHKITHIA.
Jluneitnast  QyHKUMS.

ITocTtpoenne rpaduka
JTUHEWHOW  QyHKIUHU.
I'padpux ynkmum y =

X
[

OTrMmeuaTb B
KOOPIAMHATHOM
IUIOCKOCTH TOYKH TIO
3aJaHHBIM
KOOpAMHATaM;
CTPOUTH rpaduxku
HECJI0YKHBIX
3aBUCUMOCTEH,
3aTaHHBIX
dopmysamu, B TOM
9HUCI€ C ITOMOIIBIO
U (POBBIX
JadopaTopuii.
I[IpumensiTh, H3y4aTh
NMpenMyIiecTBa,
HHTePIpPeTHPOBATH
rpaduyeckuii crocod
MPEeCTaBIESHUS u
aHamza
pa3HooOpazHoOi
JKU3HEHHOM
nHGOpPMAITUH.
OcBauBaThb
MoHsATHE  (PyHKIHH,
OBJIAJICBATh
(GyHKIMOHAITEHON
TEPMHUHOJIOTHEH.
PacnosnaBarb
JIMHENHHYIO
yukumio y = kx + b,
ONnUChIBAThH eé
cBoOlcTBa B
3aBHCUMOCTH oT
3HAa4YCHUM




K03(pduMeHTOB k U

b.

Crpouts  rpaduku
JUHEWHOH  (YHKIHUH,
GyHKIIH

y=x.
Hcriofb3oBaTs
uudpoBbie  pecypchbl

JUIsT TTIOCTPOCHUA

rpaukoB (QYyHKIIHH
U U3yYEeHHsA  HUX
CBOMCTB.

IIpuBonurts
IpUMEPHI

JUHENHBIX
3aBUCUMOCTEH B
peanbHBIX
npoieccax u
SIBJICHUSIX

IloBTOopenue u o6odmenue (6 4)

IToBTOpEeHue
OCHOBHBIX TTOHSTHU U
METO/10B Kypca 7
KJjacca, 000011eHUE
3HaHUU

BriOoupars,
NPHMEHSITh
OLIEHHBATh CIOCOOBI
CpaBHEHUS 4yuced,
BBIYHMCIICHUH,
npeoOpa3zoBaHUA
BBIpa)KEHUH,
peuieHust ypaBHEeHUM.

OcyecTBJIATH
CAMOKOHTPOJIb
BBIMTOJTHAEMBIX
JneucTBui u
CaMOIIPOBEPKY
pe3yibTara

https://resh.edu.ru/




BBIYHCJICHUH,
npeoOpa3oBaHui,
noctpoeHuii Pemarnb
3ala4M U3 pealbHOU
J)KU3HU, HNPUMEHATH
MareMaTU4YecKue
3HAHUS IS PELICHUs
3a7a4 = U3 JPYyrux
MpEeIMETOB.

Pemath TeKcTOBBbIE
3aJa4M, CPaBHUBATD,
BbIOMPATH CIOCOOBI
pelIeHH s 3a1a49u




8 kmacc (ue menee 102 1)

KBaJIpaTHbLIX

Ha3zBanue
pa3neia (Tembl) OcHoBHOe OcHOBHbBIE BH/bI 1eSAITEILHOCTH 0P
Kypca (4HCJI0 4acoB) coJepiKaHu 00y4arouXCcs
e
Yucaa u KBsaapartusl ®opMyIHpPOBATH onpejeenue https://resh.edu.ru/
BbIYHCIEHUSI. ¥ KOpeHb u3 KBaJ[paTHOTO KOPHSI u3 4qucna,
KsanpartHsbie qycra. apudMETHIECKOTO KBaJIpaTHOI'O
KOPHU ITousitue 00 KOpPHSI.
(15 4) uppanuoHasl IIpumeHsaTs oOnepaunuio U3BJICUYEHUS
HHOM YHCIIE. KBaJ[PaTHOTO KOpHS u3 4yHcIa,
HecsituuHble HCNOAb3Ys npu HEOOXOJIMMOCTH
pUOIKEeH KaJIbKYJIATOP.
us O1neHuBaTh KBaJ[paTHBIC KOpHHU
UppanoHal LEeNBIMA YHUCIIAMH W JAECSITUIHBIMHA
bHBIX YUCEJL. JpOOSIMH.
HencrBuren CpaBHUBATH " YHopsiAo4YnBaThHL
bHBIC YHCIIA. panmuoHaIbHBIE W HppalHOHaJIbHBIC
CpaBHeHHE 4Hcia, 3aliCaHHble C  ITOMOIIBIO
aeiicTBUTeN KBaJpPaTHBIX KOPHEIl.
BHBIX YHCCII.
Apudpmerna
ecKui
KBaJIpaTHBII
KOpPEHb.
YpaBuenue
BHUOA X° = a.
CpolicTBa
apupmernye
CKHX




KOpHEH.
[IpeoOpazoBa
HUE
YHCIIOBBIX
BbIpaKCHUM,
cozeprKaIn
X
KBaJpaTHBIC
KOpHH

UccnenoBaTh ypaBHEHHE X° = a,
HAXOJUTHh TOYHBICE W NPHUOIIDKEHHBIC
KOpHHU 1ipu a > 0.

HccnenoBarb cBOliCTBA KBaJIpaTHBIX
KOpHEH, MpOBOJS YHCJIOBbIE
OKCIICPUMEHTDI C HUCITIOJIB30BaHUEM
KaJIbKYJISITOpa (KOMIIBIOTEPA).
Jloka3bIBaTh CBOliCTBa
apu(MeTHYecKnX KBaAPAaTHBIX KOPHEH;
MPUMEHSTh WX JUIsT IIpeoOpa3oBaHUs
BBIPa)KCHUI.

BbINoJIHATH npeodpa3oBaHusl
BBIPOKCHUN, COJEprKallluX KBaJpaTHBIE
KOpHHU. BpIpaxkate IIepeMeHHBIE W3
TeOMETPHUUECKUX u (puzmueckux
dopmyn.

BbpIuucasATh 3HAYEHUs  BBIPAKECHUH,
coJieprKaInx KBaJIpaTHbIC KOpPHH,

HUCIIOJIB3YSI pu HEO0OXOIMMOCTH
KaJIbKYyJIATOP.

Hcnoab30BaTh B XOJI€ PEIICHUS 3aad
3JIEMEHTapHbIE IpeaCcTaBJICHUS,
CBs3aHHBbIC c OpUOIMKEHHBIMU

3HAUYCHUSIMU BEITUYHH.
3HAKOMHUTLCSI € HCTOpHeH pa3BHTHI
MaTEeMaTHKHU




Ilpooonocenue

Yucaa u
BBIYHCJIEHHUS.
Crenennb ¢ HeJbIM
nokazarejemM

(7 9)

Crenens ¢
EeIBIM
TTOKa3aTeIeM.
CranmapTHas
3aIMch Yuca.
Pasmepsr
00BEKTOB
OKPY KaIOIIEero
mupa (ot
SJIEMEHTAPHBIX
4acTHUIll A0
KOCMHUYECKHX
OOBEKTOB),
JIIINTEITBHOCTD
TIPOIIECCOB B
OKpYy>KaroIem
MHUpE.
CaolicTBa
CTEIICHHU C
LETbIM
rnokasareyemM

DopMyIHMPOBATH ONpeeIeHue CTCTICHI
C LIEJIBIM TOKA3aTEJIEM.

IpeacraBasaTh 3amuch OOJBIINX U
MaJIbIX YHUCEJ B CTAaHJAPTHOM BHUJIC.
CpaBHUBATBH 4HCJIa U BEJIUYUHBI,
3alMCaHHbIE C HUCITOJIb30BaHUEM
crenenu 10.

HUcnoab3oBaTh 3amuch Yucel B
CTaHIAPTHOM BHJE ISl BRIPAKCHUS
pa3sMepoB 0OBEKTOB, JUTUTCIILHOCTH
MPOIIECCOB B OKPYKaIOIlIeM MUpeE.
®DopMyJIMPOBATH, 3ANIUCHIBATD B
CUMBOJIMYecKoii dopme U
HJIIOCTPUPOBATH NMPUMeEpPaMH CBOWCTBa
CTeNICHHU

C OEeJBIM MOKa3aTeJIEM.

IIpuMeHsATH CBOMCTBA CTENEHU IS
npeoOpa3oBaHUs

BBIPAYKCHUM, COAEPIKAIINUX CTSIIEHU C
LEJIBIM TTOKa3aTeseM. BhInoaHaTh
JIeHCTBUSA C YUCIIaMU, 3alIMCAaHHBIMU B
CTaHAApTHOM BHAC (YMHOXXEHHE,
JIeJICHUE, BO3BEICHUE

https://resh.edu.ru/




B CTCIICHB)

Auredpandeckue
BbIPAKEHHS.
KBaapathbIii
TpéxXuIeH

(ER)

KBanpatHsbiit
TPEXUIICH.
Pasnoxxenne
KBaJIpaTHOTO
TpéXUJeHa Ha
MHO>XUTEJIN

Pacno3snaBaTh KBagpaTHBIN
TpEXUIICH, yCTaHABJIUBATh
BO3MO>KHOCTB €T0 Pa3JIOKECHHS Ha
MHOYHUTEITH.

PackiiaapiBaTh Ha MHOKHTEJIHU
KBaJpaTHbIA TPEXUJIEH C
HEOTPULATEIbHBIM JUCKPUMUHAHTOM

https://resh.edu.ru/




Auredpanyeckue AnreGpandeckast 3anucpIBaTh ajareOpandecKye https://resh.edu.ru/
BbIPAKEHMS. npoOb. JlomycTumele BBLIPDAKCHUS. Haxoautn
Anredpanyeckasi 3HAYEHUs obnacTb onpeneseHust
ApodHL EPEMEHHBIX, panoOHAIBHOTO  BBIPAKCHHSI.
(15 9) BXOJISILIUX B BbINOJIHATH YHCIIOBBIE
anredpanyecKue NOACTAaHOBKM UM  BbIYHMCIATH
BBIpLKCHUA. 3HAYeHUEe APOOHU, B TOM YHCIIE
OcnosHoe CBOMCTBO C TOMOIIBK  KaJbKYJISATOpA.
anrebpauvecKon ®opMyJIMPOBATH  OCHOBHOE
ﬂpOGH; Coxkpatuenne CBOICTBO anrebpandecKoi
Apobei. IpoOH U MPUMEHSITh €ro JUIst
Crnoxennue, npeoOpa3oBaHUs ApoOeii.
BBIYUTAHUE, "
BpinosHsTL  JeiicTBUA c
YMHOXXEHUE u 6 GSIML
Jenere anredpandecKuMU po
I[IpumensiTe  mpeoOpa3oBaHUS
anreOpandecKux .
APOGEii. BBID@OKCHUM  JJI1  pEHICHUsS
IIpeobpasoBaHie 3aJ1a4. Broipaxartsb
BBIPAKCHHIA, nepeMeHHbBIEe U3 hopmyn
COZIePIKALIINX (busnyeckux,
anreGpamnueckue reOMETPUIECKUX,
ApoGH OITUCHIBAIOITNX OBITOBBIC
CUTYalNHN)
YpaBHeHust Ksanparnoe Pacno3naBarthb KBaJpaTHBIC https://resh.edu.ru/
U HepaBeHCTBA. YpaBHEHHE. YpaBHEHHUSI.
KBagpaTtubie Henonnoe 3anuchIBaTh dopmyay
YPaBHEHHUsl KBaJpaTHOE KOpHEeH KBaJpaTHOTO
(15 v) YpaBHEHHE. YpaBHEHUS; pemarnb
dopmyna KOpHEH KBa/IpaTHbIe yPaBHECHUSI —
KBaJpaTHOTO ITOJIHBIE ¥ HEIOJIHBIC.
ypaBHeHus. Teopema IIpoBoauTs npocreimme
Buera. HCCJIeI0BAHNS KBaJ[PaTHBIX
PemeHue ypaBHeHuii, YpaBHEHUIH.




CBOJISILLIUXCS K
KBaJl[paTHBIM.
IIpocreime
IpOOHO-
paLuoHaIbHbIE
YpaBHEHUSI.
Pemenue TekcTOBBIX
3a7a4  C TIOMOIIBIO
KBaJpaTHBIX
ypaBHEHUH

Pemiats YPaBHEHUs,
CBOSIIINECS] K KBaJPaTHBIM,
c TTOMOIIBIO
npeoOpa3oBaHUN W 3aMEHOU
NEePEMEHHOM.

Ha6aonats "
aHaAJM3UPOBAThH CBSI3b
MEXTy KOPHSIMU "
K03 PUIIEHTaMU
KBaJ[paTHOTO YPaBHEHUS.

PopmMyaIupoBaTL TEOpPEMY
Buera, a Taxke oOpaTHYIO
TEeOpeMy, MNPUMEHATh OTHU
TEOpEeMBbl  JUISI  pELICHUs
3amad. Pemate TekcToOBBIE
3aaa4n anrebpanmdecKuM
cnocobom: TMEepPeXoAuTh OT
CJIOBECHOH  (POpMyYyITHPOBKU
YCIIOBUS 3a/1a4u K
anreOpandecKomn MOJICITH
Iy TéM COCTaBIICHUSI
YpaBHEHHS; pemats
COCTaBJIIEHHOE  ypaBHEHHE;
HHTEPIPETUPOBATH
pe3yJbTarT.

3HAKOMHUTBCHA ¢ HCTOpPHel
pa3BUTHSL aIreOphl

YpaBHeHust

U HepaBeHCTBA.
CucreMbl ypaBHEHHIT
(13 v)

JIluneiinoe
YpPaBHEHHUE C JOBYyMs
EPEMEHHBIMHU, €ro
rpaduK,  IIPUMEPBI
pelmenuss ypaBHEHUMN
B IIEIBIX YHCIAX.

JIUHEHHEIE
BYMSI

PacnosnaBatb
YpaBHEHUs c
IePEMEHHBIMU.
Crpourthb rpaduKu JIMHESHHBIX
YpaBHEHUH, B TOM 4HCJIe
HMCIIOJIB3YS uudposbie

pecypchbl.

https://resh.edu.ru/




Pemenune CHUCTEM
ABYX JIMHEHHBIX
YpaBHEHHI C OByMs
TIepEMEHHBIMH.
Ilpumepsl  pemmenus
CUCTEM HEIUHEHHBIX
YpaBHEHUH C JBYMS
EePEMEHHBIMU.
I'papmueckas
HHTEPIIpETaIs
YPaBHEHHUSI C ABYMs
IIepEMEHHBIMHU u
CUCTEM YpPaBHEHHUH ¢
JIBYyMSsI
IepEeMEeHHBIMH.
Pemenue TekcToOBBIX
3a71a4  C IIOMOILBIO
CHCTEM ypaBHEHHIA

Paznuuare napamiensHble U
IepeceKarolmecs:  IpsMble
110 UX YPaBHEHUSIM.

Pemiate  cucreMsl  ABYX
JIMHENWHBIX  ypaBHEHUH C
BYMST IIepeMEeHHBIMU
IIOJICTAHOBKOM u
CIIOKCHHUEM.

Pemarnb npocTenime
CHUCTEMBI, B KOTOPBIX OIHO
U3 YpaBHEHHUH HE SIBISICTCS
JIMHENUHBIM.

IIpuBoauTs rpadpuyeckyro
HMHTepIpeTanuio pelieHus
YpaBHEHUS c ABYMsI
NEPEMEHHBIMU U CHUCTEM
ypaBHEHUH c ABYMs
NIEePEMEHHBIMU.

Pemiath TEKCTOBBIE 3aJavu
IredpandecKuM crocoOom

YpaBHeHust
U HepaBeHCTBA.
Hepasencrsa (12

1)

YucnoBbie
HEpPaBEHCTBA U UX
CBOICTBA.

HepasencTBo c
OJTHOM TI€PEMEHHOM.
Jlnneiiabpie

HEpaBEeHCTBA C OJHON
MEepeMEeHHOW U  uX
peurenne. CucTemsbl
JMHEUHBIX
HEpPaBEHCTB C OJHOU
MEepeMEeHHON U  HX
perenue.
300parkeHue

PopmyaupoBaTh CBOHCTBa
YHCIIOBBIX HEPaBEHCTB,
WJTIOCTPUPOBATh HUx Ha
KOOPJAMHATHON psIMOH,
J0Ka3bIBATh AlIreOpandecKu.
IIpuMmensTh cBOlicTBa
HEPaBEHCTB B XOJE pEIICHUs
3a/1a4.

Pemiatb JUHEUHBIC
HEpaBEHCTBa c OJIHOI
HepeMeHHOMU, n300pakaTb

peuieHye HepaBeHCTBa Ha
YHCJIOBOU MPSIMOM.
Penratb CHCTEMBI JIMHCHHBIX

https://resh.edu.ru/




peueHust TMHEHHOTO
HEpaBEeHCTBA U UX
CHCTEM Ha YHCIOBO
TPSIMO

HEPABEHCTB, n3o0pakaTh
penieHne CUCTEMBI
HEpaBEHCTB  HA  YHCIOBOU
OpsIMON

PDyHKIUH.
OcHoOBHBIE
MOHATHS

(ER))

[Tonsatne QGyHKINU.
O6mnacTth
OIIpEICIICHUS 1
MHOKECTBO 3HAUYCHUH
pysaxknuu. Criocoos!
3amaHusl (pyHKIIHH.
I'papux PyHKIIIH.
CaoiicTBa
GyHKIHH, UX
oToOpakeHHe Ha

rpaduke

Hcnosab3oBarh
(yHKIMOHATBHYIO
TEPMHUHOJIOTHIO H

CHMBOJIUKY.

Bbruuciasarb 3HAYEHUS
yHKIMH, 3aJaHHBIX
popmynamu

(npu HEOOXOAUMOCTH

HCIIOJIb30BaTh  KaJbKYJISITOD);
COCTABJIATH Ta0IULBI
3HaYeHUH (QyHKINU.

CTpOUTH 10 TOYKAM Ipaduku

pyHKIINA.

OnuceiBaTh CBOIiCTBa
¢yHKIIME ~ Ha  OCHOBe ¢
rpadguueckoro

MPE/ICTABICHUSI.
HUcnoab3oBaTh
(yHKIIMOHATBHYIO
TEPMHUHOJIOTHIO H

CHMBOJIHKY.

HccaenoBarh IpUMeEpHI
rpaduKoB, OTpaKAFOIINX
peanbHbBIC MPOLIECCHI Hu
SIBJICHUSI. IMpuBoauTs
npuMepbI MIPOLIECCOB Hu
SIBJICHU M c 3aJaHHBIMH
CBOMCTBaMH.

Hcnonb30BaTh KOMIIBIOTEPHbIE
NMPOrpamMmbl s 1O-

CTPOCHUS rpaduKoB

https://resh.edu.ru/




GYHKIIMA W U3ydCHUS UX
CBOWCTB

DyHKIMU.
YucioBbie
bynkuun
(G

YreHne U nocTpoeHue rpadpukos
dyuxumii. [Tpumepst
rpadukoB

GyHKIMH, OTpaskaromInx
peaibHbIe HPOIECCHI.
DyHKIMH, ONUCHIBAIONIINEC
OpsIMyI0 U 00paTHYIO
IPONOPIHOHAIBHBIC
3aBHUCHUMOCTH, UX IpadQUKH.
T'urtep6orna.

HaxoauTs ¢ noMombio rpadpuka QyHKINHA 3HAYCHUE OJ1-
HOH M3 paccMaTpUBACMBbIX BEJIMYHH II0 3HAYCHUIO PY-
TOH.

B HecnoxHBIX cilydasix BbIpaskaTb (opmyJioii
3aBHCUMOCTB MEX/1y BEJIMYUHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OIHOI BEJIIMYHUHBI B

3aBHCHUMOCTH OT U3MEHEHMs] APYTOM.




Ilpooonocenue

Ha3zpanmue pa3zgena

(TembI) OcnoBHoe OcHoBHBIE BH/IBI 20P
Kypca (4HCJI0 4acoB) coJep:KaHue JesITeJIbHOCTH
00y4arouuxcs
I'padux Pacno3naBartnb BHUJIBI
\/—d)ym(m/m y = H3y9aeMbIX GyHKIAIA.
x?.  DyHKIUU Moka3bIBaTh
y = x, y = CXeMATHYECK
X3, TOJIOKEHHE Ha
y= x, y= x; KOOPJAUHATHOM TLIIOCKOCTH
[ rpaduKoB pyHsKIIHit
rpa(i)nquKoe BUOA: Y = xz’ y= x3’
penieHue _ _
YpaBHCHUU H - X y—dxl.
cHeTeM Hcnoap3oBarn
ypaBHeHuit (GyHKUHOHATBHO-
rpadpuyeckue
npeacTaBJIeHUs TS
pPEeUICHU W HCCIICAOBaHUA
YpaBHEHUI u cHCTEM
YpaBHEHUH.

Ilpumensite  uM@poBbIe
pecypcbl sl TOCTPOESHUS
rpaduKoB QyHKIHHA




IToBTOpenue n
o6o0menne (6 1)

IToBTOpeHue
OCHOBHBIX
TTOHSITUI "
METOJIOB
KypcoB 7 u 8
KJIaCCOB,
0000111EeHUE
3HAHUI

Bbi0upars, NPUMEHSTh,
OLIEHNBAThH Croco0bI
CpaBHEHUS qucedn,
BBIYHCJICHUM,
npeoOpa3oBaHuii
BBIPAKCHMUIA, petieHust
YpaBHEHUH.
OcymecTBJIsATh
CaAaMOKOHTPOJIb
BBITIOJTHSAEMBIX JICHCTBUH ©
CaMOTIPOBEPKY
pe3yabTata BBIYHCIICHUH,
npeoOpa3zoBaHUid,
MOCTPOCHUM.

Pemartnb 3aauu u3
peaibHoOI JKM3HH,
MPUMEHATH
MaTeMaTUYeCKhe  3HaHUS
JUIsL peulleHus 3anad U3
JNPYTUX MIPEIMETOB.

Pematnp TEKCTOBbIE
3aaa4u, CpaBHUBATh,
BBIONPATH CnocoobI

PCLICHUA 3aga4un

https://resh.edu.ru/




9 knacc (He menee 102 1)

NEUCTBUTEIIbHBIE

qrcia Kak O€CKOHEUHBIE
JIecsiTHIHble Ipobu. B3zaumuo
OJIHO3HAYHOE COOTBETCTBUE
MEXKy MHOXKECTBO
JIEHCTBUTEIBHBIX YHUCET U
MHOYKECTBOM TOYEK
KOOPJAWHATHOU MpsiIMOI.
CpaBHEHHE IEHCTBUTEIBHBIX
4qrcen, apupMeTHIeCcKue
JEHCTBUM C
JIEHCTBUTEILHBIMH YHCIAMH.
ITpubnmwxénnoe 3HaueHUE
BCIIMYHUHBI, TOYHOCTbH
OPUOITVHIKCHUS.

Oxkpyrienue yucel. [Ipukuaka
H OIICHKA PE3yJIbTaTOB
BBIYUCIICHUM

MIPEeACTaBICHUS NEHCTBUTEILHOTO YHCIIA
KaKk OECKOHCYHOM JICCATUIHOU IpodH,
NMPUMEHSITh JECATUIHBIE TTPUOIIMHKEHUS
panoHANBHBIX M UPPAOHAIBHBIX
qucell.

HN300paskaTh 1eiicTBUTEIbHBIC YHCIa
TOYKaMU KOOPAUHATHOU OpPsIMOMU.

3anuceIBaTh, CPABHUBATH H YNOPSA104UBATH

JIeliCTBUTENIbHBIE YHCIIA.

BBINOJIHATH, coueTasli yCTHBIE U
NMICbMEHHEIE PUEMEL, apu(pMeTHUECKHEe
JefiCTBUSI C PAallMOHAIIBHBIMHU YHCIIAMU;
HAXO/JHUTh 3HAUCHHUS CTEIICHEH C IEIBIMU
[OKa3aTeJsIMH U KOpHE; BBIYHCIISATH
3HAYECHUsI YUCIIOBBIX BBIPAXKEHHUH.
IMoyunTh MpejacTaBjJeHHe O 3HAUUMOCTH
JIECTBUTEIIBHBIX YHCEN B IIPAKTHYSCKOMN
AESITEIIBHOCTH YeJIOBEKa.
AHaJIM3UPOBATH U Je/1aTh BBIBOABI O
TOYHOCTH NMPHUOMKEHUS NeHCTBUTEIBHOTO
qucIa IIpu pelieHny 3a1ad.

OKpyrasiTh 1eHCTBUTEIBHBIE YHUCIIA,

Ha3zBanue OcHOBHOe co/iep:KkaHue OcHOBHbIe BH/bI 1eSITeJbHOCTH 290P
pa3aenaa o0yuarommuxes
(TeMbI)
Kypca
(uuciao
4acoB)
Yncna u PanuoHansHbIe 4nCia, Pa3zBUBATL NpPeICTABJEHHS O YHCIAX: OT https://resh.edu.ru/
BbIYMCJICHHS. HppaloHaJIbHbIe YHCJIa, MHOXECTBA HATYpaJIbHbIX YUCEII 10
JlelcTBUTEJIbH KOHCYHBIC U MHOXECTBA JICUCTBUTEIIbHBIX
bIe YHCJa OECKOHEUHEBIE JCCATUYHBIC YHUCCII.
npobu. MHOKeCTBO O3HAKOMHUTBCH C BO3MOXXHOCTBIO
(9u JeHCTBUTEIIbHBIX YHCEJ;




BBIMOJIHATH NMPUKHIKY pe3yJibTaTra
BBIYMCJICHUH, OLEHKY 3HAaYCHUH YHMCIIOBBIX
BBIpAKESHU .

3HAKOMHUTBHCSI C UCTOPHeH pPa3BUTHSI
MaTEeMaTUKU

YpaBHeHnust JInneitHoe ypaBHEHME. OcBanBaTh, 3aN0MHHATHL H NPHMEHSTH https://resh.edu.ru/
M HepaBeHcTBa. | Pelienue ypaBHeHUM, rpagpuyeckue
YpaBHeHust CBOJSIIIMXCS K JIMHEWHBIM. MeTOABI IPU PELLIEHUU YPAaBHEHU,
¢ OJHOM KBanparnoe ypaBHeHue. HEPaBEHCTB U UX CUCTEM.
nepeMeHHOM Pemenne ypaBuenui, Pacno3naBartse 1esnbsle U 1poOHBIE
(14 v) CBOJSIIMXCS K KBaJApPaTHBIM. YPaBHEHHUS.
bukBajpaTtHbie ypaBHEHUSI. Pemats JinHeliHble U KBaJApaTHbIE
IIpumeps! pemieHus YPABHEHUsl, ypaBHEHUsI, CBOJISAIIIHECS K
YpaBHEHUM TpeTbel u HUM, TIpoCTeiIme 1poOHO-
4yeTBEPTON CTeNneHen pauroHalIbHbIE YPAaBHEHUS.
Pa3ioKEeHUEM Ha IIpenjaraTe BO3MOXHBIE CITOCOOBI
MHOKUTEJIH. peLICHUS TEKCTOBBIX
Pemenue JpOGHO- 3a7a4, 00CyKAaTh UX U pelliaTh TEKCTOBLIS
pauMOHAIBHBIX YPAaBHECHUU. 3a7a49¥ pa3HBIMH CITOCOOaMH.
Pemienue TekcToBBIX 3a1a4 3HAKOMHUTBLCS ¢ HCTOpPHell pa3BUTHS
anreOpanyecKuM METOJIOM MaTEeMaTUKU
YpaBHeHus JIuneliHoe ypaBHEHHE C OcBauBartb M NPUMEHATH  NPUEMBI https://resh.edu.ru/
U HEPaBEHCTBA. JIByMsl TIEDEMEHHBIMH U €T0 pemeHus CHUCTEMBl  JBYX  JIMHEUHBIX
CHCTCMH“ rpaduk. YpaBHEHUIl C JByMs II€PEMEHHBIMU U
YPABHCHHH Cucrema ABYX JHMHEHHBIX CHCTEMBbI JIByX YypaBHCHHI, B KOTOPBIX
(14 v) YPaBHCHHIA C ABYMsI OJIHO YpaBHEHHE HE SIBJISICTCS JIMHECHHBIM.

NEepPEMEHHBIMU U €€
peuieHue. Pemenue cucreM
JABYX ypaBHEHMI, OJHO U3
KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOI CTENEHH.
I'paduueckas

HMHTCPIIpETALINS CUCTEMbI

Hcnoub3oBaTth (ynkmonanbpHO-
rpadUUeCKH MPEACTABICHUS I PellleHust
M MCCJICJOBAHUS YPABHCHUII U CUCTEM.

AHaIU3NPOBATh TEKCThI 3ajad4, pelaTh uX
anreOpanyecKuM CrocoOOM: MepPexXoauTh OT
CIIOBECHOM hopmynupoBKH YCIIOBUS
33J1a91 K aJIre0pandecKod MOJEIH ITyTEM




YpaBHEHHI C IBYyMs
IePEMEHHBIMH

COCTaBJICHUA
pemraTb cCocTtaB

CHUCTEMBI

YpaBHEHUH;




Perienue TeKCTOBBIX

JICHHYIO CUCTEMY

3aja4 YpaBHEHMIA;
anrebpanvuecKuM HHTEePNpPeTHPOBATH
ciocoboMm pe3ynbTar.
3HAKOMHUTBLCSI ¢ UCTOpHeE
pa3BUTHUSI MaTEMAaTUKU
YpaBuenus YHucioBele Yurarts, 3alIUCHIBATD,

U HepaBeHCTBA.
HepagsencrBa (16 1)

HEpaBEHCTBA U HX
CBOMCTBa.
JluHelinbie
HepaBEeHCTBa c
OJHOM TI€pEeMEHHOMI
U UX pEILICHHE.
CucremMsl
JTHHEUHBIX
HEpPaBEHCTB C OJTHOM
NEPEMEHHON U UX
peuenue.
Ksanparnsie
HEpaBEHCTBA M HX
peuienue.

I'paduueckas
HHTEPIPETAIHS
HEpPaBCHCTB "
CHCTEM HEPABCHCTB
c BYMSsT
epeMeHHbIMHU

MOHNMATD,
HHTEPIPETHPOBATH
HEPaBCHCTBA;
HCITOJIb30BaTh CHMBOJIUKY
U TSPMHUHOJIOTHIO.
BbInoJHATH
npeoopa3zoBaHus
HCPABCHCTB,
HCIOJIB30BATh ISt
npeoOpa3oBaHUs
CBOMCTBA YHUCIIOBBIX
HCPABCHCTB.
Pacno3naBaTthb
JIMHCHHBIC U KBaJpaTHbIC
HepaBeHcTBa. Pemnath
JIMHCHHBIC HEPABCHCTBA,
CUCTEMBI JIMHCHHBIX
HEPABCHCTB, CUCTEMbI
HCPABCHCTB,
BKJTFOYAFOIIAX
KBaJ[paTHOC
HEPaBCHCTBO, U peIlIaTh
UX; 00CyKIaTh
MOJIyYCHHBIC PCIICHUS.
H3o0paxarh pelieHue
HEPaBEHCTBA U CHUCTEMBI
HEPABEHCTB HA YHCJIOBOU

https://resh.edu.ru/




npsiMoi,  3amuchbIBaTh
pemieHne ¢ ITOMOIIBIO
CHMBOJIOB.

Pemars KBaJIpaTHbBIC
HEpPaBEHCTBA, MCIIOJIb3Ys
rpaduueckue
IPE/ICTaBJICHUSI.
OcBauBaTtb "
NpUMEHATh HEPaBEHCTBA
MPU PEIICHUU PA3IUYHBIX
3a7a4, B TOM 4HCIE

MPaKTUKO-
OPHEHTHPOBAHHBIX
®Oynknun (16 1) KBanpatuunas PacnosnaBsarn BU/IbI https://resh.edu.ru/
H3y4aeMBbIX (pyHKIIHMIT;
byskMs, eé HJLIIOCTPHPOBATH
rpaduk u cXeMaTHY€eCKH,
CBOICTBA. 00BSICHATH
ITapa6omna, pacIiono>keHue Ha
KOOPJIMHATHI KOOPAWHATHOM
BEPIIIHHBI IJIOCKOCTH rpadgukoB
napa6oJibl, OCh ¢yHkuii Buma: y = kx,
CUMMETPUH y =kx + b, y =y =
mapaGoIIbI. ax’, y = ax’, |
CreneHHbIE y=y=x B
bynkumm ¢ [l
HaTypalbHBIMHU 3aBUCUMOCTH OT
oKa3aTessiMH 2 U 3HAYCHHN
3, ux rpaduKu A K03(HUITMEHTOB;

CBOMCTBA.

OIMChIBATh UX CBOMCTBA.




I'paduku

kx,
k

X, y=

byHKIMI: Yy =
y =k + b y=x,
y = ax’,
X
y =ax,y =
X

Pacnio3naBartnb
KBaJIpaTUYHYIO (QYHKIIHFO
no ¢opmyne. [IpuBoauTs
npuMepbl KBaIPaTHIHBIX
3aBUCHUMOCTEN U3 pealbHOMN
JKU3HH, (PU3UKH,
TeOMEeTpHH.

BeIgBJIATL U 000011aTH
ocobeHHOCTH  Tpaduka
KBaJIpaTUYHOM
byskuuu y = ax* + bx
+ c.

Ctpours u u300paxkarb
cxeMaTHYeCcKH  Trpaduku
KBaPAaTUIHBIX (DYHKIINH,
3aJaHHBIX  dopMyTIaMHu
BUIA Y = ax’,y = ax’ +
g,y = alx + py,y =
ax* + bx + c.
AHAJIM3UPOBATH U
NMPHUMEHSITH CBOHCTBA
U3y4YCHHBIX (QYHKIMHA s
X ITOCTPOCHHUS, B TOM
4qHcIie ¢ TOMOIIBIO

U POBBIX PECypCcoB




IIpooonicenue

YucjoBbie
mocJjenoBa
TEJbHOCT
u (15 v)

ITonsiTue 4mciIOBOM
I10CJIeJOBATEIILHOCT
H.

Bamanue
MOCJIEJOBATEIILHOCT
u PeKyppeHTHON
dopmymoit u
dopmynoit n-ro
qJIeHa.
Apudmerndeckass u
reoMeTpuyecKas
MIPOTrPECCUH.
Dopmyisl n-ro
qJIeHa
apudmMeTrHyeckoil u
reOMEeTPUYECKOMN
Oporpeccuii, CyMmbl
MEPBBIX 71 YWICHOB.
Hzo6pakeHue
YJICHOB
apudmMeTnueckoil u
reoMeTpUYECKOn
nporpeccui
TOYKaMU Ha
KOOPJAUHATHOM
IUIOCKOCTH.
JlunenHbI u
SKCHOHEHIIMAIbHbBI
1 pocCT.

CJ10KHBIE TTPOICHTBI

OcBauBaTh "
NPHUMEHSATH
WHICKCHBIC
0003HaYEHHS,
CTpOUTH peuyeBbie
BbICKA3bIBAHHS C
KCITOJIb30BaHUEM
TEPMUHOJIOTHH,
CBSI3aHHOW c
MOHSATHEM
MOCJIEIOBATEIbHOCTH.
AHaJIM3UPOBATH
bopmyny n-ro uieHa
MOCJIEI0BATEIbHOCTH
WIH  PEKYPPECHTHYIO
popmyny "
BBIYUCISATL  YJIEHBI
OCJIS/IOBATEIILHOCTE
M, 3aJaHHBIX DTUMH

dopmynamu.
YcranaBiuBaTthb
3aKOHOMEPHOCThH B
MOCTPOCHHUU
MOCJICIOBATEIIBHOCTH,
eciu BBIITUCAHBI

MEepBbIE  HECKOJBKO
e€ 4YJICHOB.

Pacmo3naBaTthb
apu(PMETHYCCKYIO H
TE€OMETPHYCCKYIO
pOTrpeccuu npu

pa3HbIX criocodax

https://resh.edu.ru/




3a7aHus.
Pemrate 3amauu  C
HCITOJTb30BaHUEM

dopmyn n-ro uieHa
apudmeTHyeckoit U
reOMEeTPUYECKOU

porpeccui, CyMMBbl
MIEPBBIX 7 YJICHOB.

N306paxkaTh 4YICHBI
M10CJIeJ0BATEIILHOCTH

TOYKaAMU Ha
KOOPJUHATHOMN
IUIOCKOCTH.
PaccmarpuBathb
npuMepbl MPOLECCoB
" SIBJICHU I u3
peanbHOM KU3HU,
WUTIOCTPUPYIOLIHE
U3MEHEHUE B
apudmMeTHIecKoit
MIPOrpeccuu, B
reoMeTpUYECKOMN
MIPOTPECCHUH;
n300pakaTb
COOTBETCTBYIOIIHE
3aBUCUMOCTH
rpaduyuecku.
Pemiatpb 3aauM,
CBSI3aHHEBIC c
YHCIIOBBIMU
MOCJIE€I0BATEIBLHOCTSI
MU, B TOM 4YHCIIE

3a4a4u U3 peaﬂBHOﬁ
KNU3HHN C




HCITOJIb30BaHUEM
u(POBBIX
TEXHOJIOTHUI
(PIIEKTPOHHBIX
TaOIHIIL,
rpaduyecKoro
KaJIbKYJIITOpa "
T.IL.).

Pemiare 3a7aud  Ha
CIIOKHBIE TIPOIICHTHI,
B TOM YHCIJE 3aJa4yd

u3 peanbHOM
NpaKTUKU (c
HCIIOJIb30BaHUEM
KaJIbKYJIATOPA).
3HAKOMUTBCA c
MCTOPHEH  pa3BUTHUA
MaTeMaTHKH
HoeTope Yucmna " Onepuporars https://resh.edu.ru/
HHe, BBIYHCJIEHUS TIOHSITHSIMM
000011eH (3anuchp, CpaBHEHHUE, MHOXECTBO,
ue, neicTBus c ITOMHOYECTBO,
cucremar eHCTBUTETbHBIMU orepanuu HaT
H3aums qHCIIaMH, MHO>KECTBaMH;
3HAHMI' YUCIIOBAsT TIpsiMasi; HCIOJIB30BaTh
(18 u) IPOLICHTHI, rpadudeckoe
OTHOIIICHMUS, IIpeCTaBICHUE
IIPONOPIINH; MHOYKECTB TSt
OKpYyTJIEHHE, OMHMCAHUS PEATBHBIX
OpuOIKeHUe, IPOLIECCOB "
OIIeHKAa; peIIeHHEe SIBJICHUI, pH
TEeKCTOBBIX  3amad peumieHnu 3axad U3
apu(PMETHICCKUM Apyrux yueOHBIX
CIIOCO0OM) OpeaMETOB.




AKTyaJIN3MpoOBaTh

TEPMHHOJIOTHIO "
OCHOBHBIE I€iiCTBUA,
CBSI3aHHbIE c
qHUCJIAMM:

HaTypaabHOE YHUCIO,
IIPOCTOE U COCTAaBHOE
4Hycia, JIeIINMOCTD
HaTypaJbHBIX YHCEll,
MIPU3HAKH JIETUMOCTH,
LIeJI0€ YHCIIO, MOIYJh
quciaa, OOBIKHOBEHHAS
U JIeCSITUYHasi ApOOH,
CTaHJapTHBIN BU/JT
qnca,
apupMeTHICCKUI
KBaJpaTHbI KOPEHb.

BoInoaHsITH
nelicTBuUs,
CpaBHUBATH "
YHOpPs,I04UBATH
4Huca, MPeACTaBISITh
qucia Ha
KOOPAMHATHON
IpsAMOM,  OKPYIISTH
Yuclia,  BBINOJHATH
NPUKUIKY U OLEHKY
pe3yiibraTta
BBIYHUCIICHUH.
Pemiatr TeKCTOBBIE
3a1a49M
apuMeTUICeCKUM
cnocobom.  Pemarn




MpaKTUHYIECKUue
3agauu, coJecprkanume

MPOIICHTHI, JIOJIH,
YacTH, BBIPAXKAIOIIHE
3aBHCHUMOCTH:

CKOPOCTh — BpeMms
— paccTosiHue, IIeHa
— KOJIMYEeCTBO —
CTOUMOCTbD, 00BEM
pabGotel —  Bpems

MIPOU3BOIUTEILHOCTD
TpyZHa.
Pa3oupartp peanbHbIC

JKM3HEHHBIE
CUTyalluH,
dopmyaupoBaTe uX
Ha SI3BIKE
MaTEeMaTHKH,
HAXOJAUTh DPCEIICHHE,
MIPUMEHSS
MaTeMaTUYEeCKUN
arrapar,
HHTEPNPEeTUPOBATH
pe3yabTaT
AgreGpanyecKkue OnepupoBath https://resh.edu.ru/
BbIPaKEHUsI NOHSITUSIMH: CTETIEHb
(rpeo6pazoBaHue c LEIbIM
anredpanyecKux MoKasareJieM,
BBIPAKCHUM, apudmMeTnIecKuit
JIOITyCTHUMBIE KBaJpaTHBIII KOpPEHB,
3HAYCHUS) MHOT'OYJICH,

ajireOpandeckas




poOb, TOXKIECTBO.

BbIOJIHATH
OCHOBHbIE JeHCTBHUS:
BBINIOJTHATE ~ PacuEThI

mno dopmynam,
npeoOpa3oBBIBATh
Leble, JIPOOHO-
palnroHaIbHbBIC
BBIPKCHUS u
BBIPKCHUS c
KOPHSIMH,
pearn30BbIBaTh
pasyoKeHue
MHOTOYJICHA Ha
MHOXXHTEIH, B TOM
quciie c
HCIIOJIb30BAHUEM
bopmyn pasHocTH
KBaJpaToB U

KBajpara CyMMbl |
pa3HOCTH;, HAaXOIHTh
JIOITYCTHUMBIE
3HAYCHUSI
[MEPEeMEHHBIX TS
JAPOOHO-
panroHaIbHBIX
BBIPAKEHUM, KOPHEH.

MoaeaupoBarhb ¢
[TOMOIIBIO hopmyn
peanbHbIE TMPOLECCHI
W SIBJICHUSI




IIpooonicenue

DyHKIUU
(TocTpoenue,
CBOHMCTBA HM3YyYEHHBIX
(pyHKIIHI;
rpaduyueckoe
pelieHue ypaBHEHUH
U UX CHUCTEM)

OnepupoBarthb TMOHSITHSIMH
pysknus, rpaduk GyHKOHUA, HYITH
byskIIHIH, HPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yOBIBaHUA,
HanOOJIbIIICe " HanMEHbIIIee
3HaYCHUST (PYHKIHH.

AHA/IM3UPOBATD, CpaBHUBATh,

00CyKIATH CBOMCTBa pynsKIHIiL,
CTPOUTH UX TpapUKU.

OnepupoBaTh NMOHSTHUSIMH: TIPSIMast
MIPOTIOPIIHOHATIBHOCTb, obparHas
MPOIOPLIHOHAIBHOCTb, JIMHEeHHast
dbynkums, xBagpaTuuHas (QyHKLUS,
mapaboJia, rurepooa.




Hcnoub30BaTh rpaguxku s
OIpECICHHSI CBOMCTB, MPOIECCOB U
3aBUCHUMOCTEH, HJIs1 pelIeHus 3aaad
U3 JAPYTrUuX Y4eOHBIX MPEIMETOB U
pealibHOI KU3HHU; MOAEJTUPOBATH C
MOMOIIBI0O  TpaUKOB  pealbHbIC
TIPOIIECCHI U SIBIICHUS.

BbipaxaTs dopmynamu
3aBHCUMOCTHU MEXy BEIMYUHAMU




PABOYAA ITPOT'PAMMA
YYEBHOI'O KYPCA «'EOMETPHUS». 7 9 KJIACCHI

HEJN N3VUEHUA YUEBHOI'O KYPCA

«MaTtemMaTuKy y’ke 3aT€éM y4uTh HaJ0, YTO OHA YM B HOPSIAOK MPUBOJIUTY», — IHCAJI BEJIUKUN pyCCKU
yuenblii Muxamn BacuiapeBud JIomoHOCOB. M1 B TOM COCTOUT OZHA W3 ABYX IeJIe OOyYeHHsI T€OMETPHUH
KaK COCTaBHOM 4YaCTHM MaTeMaTUKHU B IIKOJIE. OTOH LeJId COOTBETCTBYET JOKa3aTejibHasi JIMHUS
npernojaBanusi reomerpun. Clieays MpecTaBIeHHON padoduel mporpamMme, Ha4yMHasi C CeIbMOI0 Kjlacca Ha
YpOKax IreoMeTpHUH OOydJaromMHCsI YYUTCSI HPOBOANUTH JOKa3aTeIbHBIE PACCYKIACHUS, CTPOUTH JIOTHYECKHE
YMO3AaKJIHOYCHUA, JOKAa3bIBAaTh HCTHUHHBIC YTBCPKACHHUA U CTPOUTH KOHTPIIPUMEPHI K JIO)KHBIM, ITPOBOAUTDHL
paccyXIeHUsI «OT TMPOTHUBHOIO», OTJIWYATh CBOWCTBA OT NPHU3HAKOB, (POpMyIHpoBaTh OOpaTHBIE
YTBEPI)KJICHUSI. YUEHHUK, OBJIQJIEBIINM HCKYCCTBOM pacCy’XJaTh, OyJIET IPUMEHSITh €r0 U B OKpY’Karomen
xu3Hu. Kak nwucan reomerp u nenaror Urope denopoBuu lllapbiruH, «1r0abMH, HOHHUMAIOIIUMU, YTO
TAKO€ J0Ka3aTeJIbCTBO, TPYAHO U Jak€e HEBO3MOXKHO MAaHUITYJIHUpPOBaTb». M B 3TOM COCTOUT BaXHOE
BOCIIUTATCIIBHOC 3HAYCHUEC HU3YUYCHUA TCOMECTPHUHU, IMNPpUCYHICC HWMCEHHO OTE€UYECTBEHHON MaTeMaTU4YECCKON
mKkoyie. Bmecte ¢ TemM aBTOpPBI IPOrpaMMBbl IIPEAOCTEPEraroT YUUTEds OT W3JINIIHero Qopmaansma,
OCOOCHHO B OTHOIICHUW Hadall U OCHOBaHMW reomerpuu. dpanmysckmii marematnk JKan JlpesoHHE MO
3TOMY IIOBOXIY BBICKa3aycs Tak: «YUTO Kacaercs AeInKaTHON IPOOJIEMBI BBEJICHHS «AKCHOM», TO MHE
Ka)KeTCsI, UTO Ha IIEPBBIX IOpax HY>XHO BOOOIe M30erartb NPOU3HOCUTH caMoO 3TO cijioBo. C npyroi ke
CTOPOHBI, HE CJICAYCT YyIIYCKaTb HHU OJIHOI>’I BO3MOXXHOCTU JdaBaTb NIPUMEPHI JIOTHYCCKUX 3aKn}oqum‘/’1,
KOTOpBIE KyJZla B OOJIbIIeH Mepe, YeM HIEsl aKCHOM, SIBIISIFOTCS UCTHHHBIMHU U €IMHCTBEHHBIMU
ABUTATCIIIMHU MaTCMaTHYCCKOI'O MBIIIIJICHU > .

BTopoii 11enbro n3yvdeHnsI TEOMETPHH SIBIISICTCSI MCITOJIb30BaHUE €€ KaKk MHCTPYMEHTA MPH PEIICHNN KakK
MaTeMaTU4YECKUX, TaK U MPAKTUYECKUX 3ajad, BCTPEUAIOIIUXCsI B pealbHOM >XU3HU. OKOHUYHBIINN KypC
T€OMETPUU IIKOJBHUK JOJDKEH OBITh B COCTOSIHUH OIPEICINUTh T'€OMETPUUYECKYlo (UIypy, OIHcaTh
CJIOBaMM JAHHBIN YepTEXK WIN PUCYHOK, HAWTH IJIOIIAJIh 3€MEJIbHOT'O Yy4acTKa, pacCUYUTaTh HEOOXOINMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalejisi Wi TpeOyemble pa3Mepbl Trapaka JUisi aBTOMOOWIs. ODTOMY



COOTBETCTBYET BTOpPAasi, BEBIYUCIIUTEbHAs JIUHHUS B U3YUECHHUH I'€OMETPUH B 1IKoJe. JlaHHas npakTuyecKast
JIUHUS SIBJIICTCS HE MEHee Ba)KHOM, yem mnepsas. Emé IlnatoH npeanuchiBai, 4YTOOBI «TpakIaHE
TIpekpacHOro ropoma HA B KOE€M CIIydae HE OCTaBJISLIM T'€OMETPHUIO, BEJh HEMAaJIOBAYKHO Jake mMOoOOYHOoe e
NpUMEHEHUE — B BOCHHOM JIeJie Jia, BIPOYEM, U BO BCE€X HayKaxX — JUIS JIy4IIerO UX YCBOEHUS: Mbl Belb
3HaeM, Kakas OECKOHEYHasl pa3HUIla CYMIECTBYET MEXKIYy UYEIOBEKOM IIPUYACTHBIM K TEOMETPUU U
HENPUYACTHBIM». J[JIST ATOr0 y4YUTEII0 PEKOMEHJYETCs IOAOUpaTh 3aJlayd IPAKTHYECKOTO XapakTepa IS
paccMaTpuBaeMbIX TEM, YUYUTb AETEU CTPOUTb MAaTEeMaTHYECKHME MOAEIU PEAJbHBIX >KU3HEHHBIX CUTYyalUi,
OPOBOJIMTH BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTH MMOJIYyY€HHOTO pe3yJiibraTta. Kpaline BayKHO MOAUEPKUBATH
CBsI3U T€OMETPHU C JPYTHMH TIpeaAMeTaMHU, MOTHBHUPOBATH HCIIOIB30BATh OIPENICICHUS T€OMETPUUECKHUX
(puryp u MOHSATHHA, TEMOHCTPHUPOBATH NPUMCHCHHE TIOJIyYCHHBIX YMCHHUH B (PU3UKE M TEXHHUKE. DTHU CBS3HU
HauOoJiee SIPKO BUIHBI B TeMax «BekTopeny, « TpuroHoMeTpudeckue COOTHOMICHUS, «MEeToI KOOPIHHATY» U
«Teopema ITudaropax».

B 3akmrouyeHme conuiéMmcsi Ha BEIHMKOTO MaTremaThka u acTpoHoma HMoranna Keruiepa, uTtoObr emé pas
MOIYCPKHYTh U METAaIpeAMETHOS, U BOCHUTATEIIbHOE 3HaUeHUEe reomeTpun: “Geometria una et acterna est in

=991

mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”".

MECTO YYEBHOI'O KYPCA B YYESHOM IUIAHE

CorytacHO yueOHOMY MIaHy B 7—9 kiaccax u3ydaercsi yueOHbIi Kypc «['eomeTpus», KOTOPBI BKIIFOYAET
CJIEIYIOII[€ OCHOBHBIE pa3jieibl coaepkanus: «[ eomerpruueckue PUrypbl U UX CBOUCTBAY,
«H3MepeHne reOMeTPUUYCCKUX BEIIMYUH», a TAKXKE «J]eKkapTOBbI KOOPAUHATHI HA IMJIOCKOCTH», «BeKTOphI»,
«JIBmxxeHwus miockoctm» U «IIpeodpa3zoBaHust TOTOOUS.

VY4eOHbIi MUIaH MNpeayCcMaTPUBACT HM3YUYCHHUE IeOMETpPUH Ha 0a30BOM YPOBHE, HMCXOAs W3 HE MeHee 68
y4eOHBIX 4aCOB B y4eOHOM roj1y, BCEro 3a Tpu rojaa ooy4ueHusi — He meHee 204 4acos.



COJIEP)KAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYUEHU )
7 xnacc

HauanbpHable moHATHSI reoMeTpun. Todka, opsimMasi, OTPe30K, JIyd. Yroa. Buasl yrnos. BepTukanbubie u
CMEXHbIe yIibl. buccekrpuca yria. Jlomanasi, MHOroyrojabHuk. IlapanienbHOCTs U NEPIEHAUKYIISIPHOCTD
OpPsIMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOIHCTBa OCEBOM cHUMMeETpuH. IlpuMmepsl CcUMMETpuUM B
OKPY>KaIoLIEM MUpPE.

OCHOBHBIC IIOCTPOCHHSI C MOMOIIBIO MUPKYJS W JuHEeWKkH. TpeyroiapHukK. BreicoTa, Menuana,

OncceKkTpuca, UX CBOWCTBA.

PaBHOOGEIpEeHHBIN U PaBHOCTOPOHHUIN TPEYTOJILHUKN. HepaBeHCTBO TPEyTrOJIbHHAKA.

CBolicTBa U MPU3HAKK PABHOOEIPSHHOIO TpeyrojabHUKa. [I[pu3HaKkyu paBeHCTBA TPEYTOJILHUKOB.

CpoiicTBa U MNpU3HAKU TMapaJieabHBIX MpsiMbiXx. CyMMa yIJIOB TpeyrojbHHUKa. BHemHue yrisl
TPEYronbHUKA.

IIpssMOyTOMBHBIN TPpeyrodbHUK. CBOMCTBO MEAUAHBI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEAEHHON K
runotenyse. [Ipu3Haku paBeHCTBa MNPAMOYTOJIBHBIX TPEYTOJIBHUKOB. I[IpsIMOYronbHBIN TPEYroJIBHUK C
yriiom B 30°.

HepaseHncTBa B reoMeTpumn: HEPABEHCTBO TPEYTrOJbHHUKA, HEPABEHCTBO O [JIMHE JIOMAaHOM, TeopeMa o
OonblleM yriie U OOJIbIIIEH CTOPOHE TPEeyroJjibHUKA. [IepIieHauKyIsip U HaKJIOHHAs.

I'eomeTpuueckoe MecTO TOYEK. buccekTpuca yria M CEpPeaUHHBIN TEPIICHAUKYJSIP K OTpPE3Ky Kak
T€OMETPUUYECKHE MECTA TOUYEK.

OKpY>XKHOCTh U KpPYT, XOpZla U JHUaMeTp, UX CBOICTBa. B3amMHOE pacIiosOK€HHE OKPY>XHOCTH H
npsmMoii. KacarenpHast U cekymias K OKpY>XHOCTH. OKpY>XHOCTb, BIOHUCaHHasi B yroj. Bnucannasa u
OIIMCAaHHAasl OKPY>KHOCTH TPEYTOJIbHHKA.

8 xiacc

YerbipéxyronbsHuku. Ilapamienorpamm, ero npu3sHaky U cBolicTBa. HacTHbIE Cllydyad NapajuleJIorpaMMOB
(MIpsIMOYTOJILHUK, pOMO, KBaJpar), WX MNPHU3HAKM W CBOHcTBa. Tparenusi, paBHOOOKass Tpameuus, eé
cBolicTBa U npu3Haku. [IpssMoyroisHast Tpanemus.



Merton yasoenus Menuansl. Llenrpansnas cumMmerpusi. Teopema daneca U TeopeMa 0 IPpOHOPIIUOHATIBHBIX
OTpe3Kax.
CpenHue TUHUM TPEeyrojibHUKa U Tpanenuu. L{eHTp Macc TpeyrojJbHHUKA.
[TomoOue TtpeyroabHUKOB, kKod(dduruent nomodus. IlpusHaku nogoOMsi TpeyrojabHHUKOB. llpumMeHeHme
MoA00Ms IPU PELISHUN NMPAKTUYIECKUX 3a7ad.

CpoiicTBa 1wiomaned reoMerpudeckux ¢uryp. Dopmysbl Uil IUIOIIAJAM  TPEYroJbHUKA,
napajuiesorpamMma, pom6a u tpaneruu. OTHOIMIEHNE TUIOMIAJIeH MOTOO0HBIX QUTYP.

Brrancnenue momanei TpeyroJibHUKOB 1 MHOT'OYT'OJIBHUKOB Ha KJIeT4daToil Oymare.

Teopewma IMTudaropa. Ilpumenenue Teopemsl [Indaropa npu pemreHnHn MPaKTUISCKUX 3a1ad.

CuHyC, KOCUHYC, TAHT'€HC OCTPOTO yTJjla MPsIMOYTOIBHOTO TpeyrojibHHNKa. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAecTBO. Tpuronomerpudeckue pyakumu yriioB B 30°, 45° u 60°.

BricanHble M LIEHTpaJIBbHBIC YTJIBI, YIOJl MEXKIY KacaTeldbHOW M XOpAOHW. YTJIbI MEXIy XOpAaMHu H
CeKymMMH. BrnmcaHHbIE W ONHWCAaHHBIE YETHIPEXYTOJIBHUKHW. B3aumMHOE paclioloXXeHue IBYX
okpy>kHoctel. Kacanue okpyskHocreil. O01ne KacaTelIbHbIC K JIBYM OKPY>KHOCTSIM.

9 kiacc

Cunyc, KOocuHyC, TaHTeHC yriaoB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPHUECKOE TOXIECTBO. DOpPMYIEI
TIPUBEICHUSI.

Pemenne TtpeyronpHnkoB. Teopema KOCHHYCOB M TeOopemMa CHHYCOB. PemeHme mnpakTHYecKux 3adad C
HCITOJIb30BAHUEM T€OPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

IMIpeoOpazoBanue mogodusi. [ToqoOue COOTBETCTBEHHBIX DJICMCHTOB.

Teopema O HpOW3BEICHUN OTPE3KOB XOPI, TEOPEMBI O IPOU3BEICHHM OTPE3KOB CEKYyIIHX, TeopemMa O
KBaJIpaTe KacaTeJbHOU.

BekrTop, mimHa (MOayJib) BEKTOpa, COHAIpPaBJICHHBIE BEKTOPHI, IIPOTHBOIIOJIOXKHO HaIlpaBJICHHBIC
BEKTOPHBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTopaMu. PasioxkeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopmuHartel BekTopa. CKasIpHOE HTPOU3BEJICHHUE
BEKTOPOB, IPUMCHCHHUEC I HAXOXKIACHUSA AJINH U YTIJIOB.



JekapToBbl KOOpJAMWHATHl Ha IUIOCKOCTH. YpPaBHEHUsI MNPSIMONM M OKPY>KHOCTH B KOOpJUHATAax,
IepeceyeHre OKPY>XHOCTEN U NpsiIMbIX. MeToa KOOpAUHAT U €ro NpuMeHEHHE.

IIpaBunibHbIC MHOIOyroJbHUKH. JlJIMHaA OKpy>KHOCTH. I'panycHas U paauaHHass Mepa yrIJjla, BBIYUCIICHUE
JJIMH OyT OKpy>kHocTeu. Ilnomane Kkpyra, cekropa, CErMeHTa.

JBM)KEHMsI TUJIOCKOCTHM W BHYTPEHHHE CHMMETpUu (Quryp (dIeMEHTapHbBIE IIPEACTaBJICHUS).
ITapannensnsbliit nepenoc. IToBopoT.

[JTAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATBI OCBOEHMS PABOYEM ITPOIPAMMBI KYPCA (110 TOJAM
OBYYEHUA)

OcBoenne ydebHOTO Kypca «['eomeTpus»» Ha YpPOBHE OCHOBHOTO OOmEro oOpa3oBaHHUS IOJHKHO
obecrieunBaTh JTOCTH)KCHHE CIIEAYIOIINX IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:
7 xnacc

— PacrioznaBaTte u3ydeHHBIE TeoMeTpHUecKue (GUTYpPBI, OMNPEAEISITh HMX B3aHMHOE PAaCIIOJIOKEHHE,
n300pakaTh TeOMEeTpHUYECKHEe (UTYpPBI; BBIIOIHITH YEPTEKH I0 YCJIOBUIO 3adadd. V3mepsiTh JIMHEHHbIE U
YTJIOBBIE BEMUYHHBI. PemaTs 3a1aun Ha BEIYUCICHHUE JUTHH OTPE3KOB M BEIIMYHH YTJIOB.

— Jenmate rpyOyrO0 OLICHKY JIMHEHHBIX M YTJIOBBIX BEJIIMYWH IIPEIMETOB B PEAIBHOW >KM3HU, Pa3MEpOB
OPUPOIHBIX 00BEKTOB. PaznngaTe pa3mMepsl 3 TUX OOBEKTOB IO MOPSIKY BEITUYUHBIL.

— CTpouTh 4epTEKU K TEOMETPUIECKUM 33/1a4aM.

— ITonp30BaThcsi HOpU3HAKAaMHM PABEHCTBAa TPEYTrOJIbHUKOB, MCIIONB30BaTh MPHU3HAKH M CBOMCTBa
paBHOOEAPEHHBIX TPEYTOIbHUKOB IIPH PEIICHUHN 3a/ad.

— HpOBO,I[I/ITL JIOTHYECKHE PACCYKACHUA C UCITOJIb3BOBAHUEM I'€OMETPUICCKUX TEOPEM.

— ITons30BaTbCs IIpU3HaKaMn paBCHCTBa IIPAMOYTOJIbHBIX TPE€YIroJdbHUKOB, CBONMCTBOM MCIHAHBbI,
HpOBe,I[éHHOﬁ K TUTIOTCHY3€ MPAMOYTOJIBHOTO TPEYTOJIbHHUKA, B PCIICHUNU T'€COMETPUICCKHUX 3a1a4.

— OmpenessiTh TMapajuIeIbHOCTh MNPSIMBIX C IIOMOIIBIO YIJIOB, KOTOpPhIE OOpa3yeT ¢ HHMH CeKyIlas.
OnpenensTe NapauieIbHOCTh NPSIMBIX C ITOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU IPSIMOM 10 TOUYEK
ApYTOH OpsiMOM.



— Pemats 3aJa4u Ha KJIETYaTOM 6yMare.

— HpOBOﬂI/ITB BBIYHUCJIICHHUA W HaXOJAUTb YHCIIOBBIC H 6yKBeHHI)Ie 3HAYCHUS YTIJIOB B I'COMCTPHUUYCCKUX
3agadax C HCIIOJb30BaAHUEM CYMMBI YIJIOB TPE€YIrOJIBbHUKOB W MHOTOYTOJIBHUKOB, CBOMCTB YyTJio0B,
O6pa3OBaHHLIX IIpU MEepPpEeCCUCHNU [ABYX MNapalsICIAbHbBIX MMPAMbIX CCKyHICﬁ. Pemarnb IIPAaKTUYICCKHUC 3aJa4Yu Ha
HaXO0XICHUEC YTIJIOB.

— Brnanetr IOHATHEM TEOMETPHUYCCKOTO MECTa TOYCK. YMETh OIpPeIeiasaTh OHUCCEKTPHUCY yriia |
CEepEeIMHHBIN MEPIICHIUKYJISIP K OTPE3KY KaK FreOMETPUUECKHE MECTa TOUYECK.

— DopMyIHPOBATE ONPEACIICHUSI OKPY>XHOCTH M KPyTa, XOpAbl U AUaMeTpa OKPY’KHOCTH, IOJIb30BATHCS
UX CBOMCTBAMHU. YMETh IPUMEHSITh 3T CBOMCTBA MPU PEIICHUU 3a4ad.

— Brnanerr NOHATHEM OIIMCAHHOW OKOJO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh HAaXOIUTh €€ LEeHTP.
ITonb3oBaTbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJHOM TOYKE, H O TOM,
4TO CepEeIMHHBIC MEePIICHANKYIISIPEI K CTOPOHAM TPEYTOJIbHHUKA TIEPECEKAIOTCsI B OJHOM TOUKE.

— Brmagers moHsiTMEM KacaTeIbHOW K OKPYKHOCTH, MHOJB30BATHCSI TEOPEMON O NEPHEHAUKYJSIPHOCTH
KacaTelbHOI U paauyca, IPOBEAEHHOIO K TOUKE KaCaHUsI.

— Ilonp30BaThCs HpOCTeﬁH.IPIMPI T€OMETPUICCKNMHU HEPABEHCTBAMH, ITIOHUMATh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI.

— HpOBO,I[I/ITB OCHOBHBIC TEOMETPUIECCKHUE IMTOCTPOCHHUS C ITIOMOIIIBIO TUPKYJISA U JIUHCHKH.

8 kiacc

— PacmioznaBats OCHOBHEBIC BHIbI ‘IeTBIpéXyFOJIBHI/IKOB, HX BJIEMCHTHI, ITOJIB30BaThCA UX CBOMCTBaMH mpu
PCUICHUN T'COMECTPHUICCKUX 3aJad.

— ITpuMeHaTH CBOMCTBA TOYKHU IIEPECEUCHUSI MEIMAaH TPEYTroJbHUKA (IIEHTpa Macc) B PELISHUH 3a71a4.

— Biragers noHsiTHEM CpeHEH JIMHUHM TPEYTOJIbHUKA U TPalelun, IIPUMEHSITh UX CBOMCTBA IIPU PEIICHUH
reomerpuueckux 3anad. llonb3oBarbesa Teopemoit dajeca U TEOPEMOU O IIPONOPLHUOHAIBHBIX OTPE3KaXx,
MPUMEHSTH UX TSI PEIICHUS MPAaKTHYECKUX 3a7ad.

— HpI/IMCHSITB IIPU3HAKHN HOI[O6I/IH TPCYTrOJIbHUKOB B PCIHICHUHU I'€COMCTPUICCKUX 3ada4.



— ITonp30oBaTbCst TeopeMoﬁ Hn(fparopa JJIA PpCIICHUA T'COMCTPUUICCKUX U MNPAKTUYCCKUX 3ada4. CTpOI/ITI)
MaTEMATHYICCKYIO MOJCJIb B IMPAKTHYCCKUX 3adadax, CaMOCTOATCIbBHO [ACJIaTh qepTém Hn HaXOIUTb
COOTBCTCTBYIOLINC TJIUHBI.

— BJ'Ia,HeTI) IIOHATHUAMHU CHUHYCA, KOCHMHYCAa WM TAHI'CHCaA OCTpPOro yrja npsaMoOyroJIbHOI'o TpCyroJibHUKA.
ITomp30BaThCsa 3TUMH NOHSATUSIMU JIJTST PCUICHUA ITPAKTUYICCKHUX 3a71a4.

— Beraucisate (pa3iuyHBIME CIIOCOOaMM) IUIOLIAAb TPEYTOJbHUKA M IUIONIAIM MHOTOYTOJBHBIX (HUTYDP
(MoAB3yACh, IIe HEOOXOAUMO, KATBKYIATOPOM). [IpUMEeHATH MoTydeHHBIC YMEHHUS B TPAKTUYECKHUX 3a7adax.

— Bragers MOHATHSIMU BIIMCAHHOTO M LIEHTPAJIBHOTO YTJIa, UCIIOJIB30BaTh TEOPEMBI O BIMCAHHBIX yIJIaX,
yriiax Mexay XoplamMH (CeKyIIMMH) W yIJIe MEXIy KacaTeJIbHOW M XOpAOW IpU pPEUICHHN I'€OMETPHYECKHUX
3a1ad.

— Brnanerer nOHATHEM  ONMCAHHOIO  YETBIPEXYTOJIbHHUKA, HOPUMEHATH  CBOMCTBA  OMNHCAHHOIO
4eThIPEXYTOJbHUKA IIPU PELLICHUN 3aa4.

— IIpuMeHsITh TIOJIydEHHbIE 3HAHHUSI Ha IPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJCSIH JUIsl 3aaad
pPCabHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINEC BBEIYHUCICHHUS C HIPUMCHCHUEM ITOAOOUSI U TPUTOHOMETPHHU
(monmp3ysch, rAe HEOOXOAUMO, KAITBKYISITOPOM).

9 xiacc

— 3HaTh TPUTOHOMETPUYECKHE (PYHKIIUHM OCTPBIX YIJIOB, HAXOJAUTH C UX MTOMOIIBIO PA3JINYHBIC 3JIEMEHTBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJIBHBIX TPEYTrOJILHUKOBY»). HaxomuTe (¢ MmOMOIIBIO
KaJIbKYJISITOpa) JUIMHBI U YIJIbI 151 HSTAOJIMYHBIX 3HAYSHUN.

— ITonp30oBaThCst (I)OpMyJ'IaMI/I IOpUBCACHUA W OCHOBHBIM TPHUTOHOMCETPUYCCKHUM TOXACCTBOM JId
HaXO0XXJICHUSI COOTHOIIICHUM MEXKAY TPUTOHOMETPHUICCKUMU BCIIMYUHAMMU.

— Hcnonp3oBaTh TEOPEMBI CHHYCOB 1 KOCHMHYCOB JIsI HAXOXKACHUS PA3JIMIHBIX 3JIEMEHTOB TPECYTIOJIbHHUKA
(«peHIeHI/IC Tpeyl"OJ'II:HI/IKOB»), IIPUMCHATDH UX MPU PCIICHUN I'COMCTPUICCKUX 3aJa4.

— Brnanets mOHATHAMH TIpeoOpa3oBaHUs ITOIOOHS, COOTBETCTBEHHBIX DSJIEMEHTOB IOJOOHBIX (Uryp.
ITomp30BaThCsI CBOMCTBAMH MOJIOOUS MPOU3BOIBHBIX (UTYP, YMETh BBIYHUCIISTH JJIHHBI U HAXOIUTH YTIIBI Y



nono0HbIX (uryp. IlpuMeHsTH cBOMCTBAa MOaOOMS B MPAKTHYECKHUX 3ajadax. YMETbh HPHUBOJIUTH ITPUMEPHI
MOAOO0HBIX PUTYP B OKPYKAIOIIEM MHUPE.

—  Ilomp3oBaTbCs TeOpeMaMHU O IMPOU3BEICHHH OTPE3KOB XOpH, O IIPOMU3BEICHUH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOIA.

— ITonp30BaThCs BEKTOpaMH, IMOHUMATh MX T€OMETPHUUECKHIl M (PU3WYECKHIl CMBICJ, HPUMEHSATH UX B
peLIEHNN TreoMeTpHUYecKnX | (Qusndeckux 3amad. [IpuMeHsITh CKaJsipHOE NPOW3BEICHUE BEKTOPOB JUISI
HaXO0XJICHUS JIUH U YTJIOB.

— Ilonp30BaThCsI METOOOM KoopauHaT Ha INNIOCKOCTH, IIPUMEHATH €0 B PEIICHUU T'€OMETPHUYICCKHUX H
IIPAaKTUYICCKUX 3a/1a4.

— BJIa,IICTB TIOHATUAMHU ITPABUIBHOTO MHOTOYTOJBbHUKA, JJINHBI OKPYXXHOCTHU, NIJIMHBI YT OKPY>XKHOCTH U
pam/IaHHoﬁ MCPHBI yTJia, YMCTh BbIYUCIIATH IUIOIIAAb Kpyra u €ro qJacTel. HpI/IMeHFITL IIOJIYYCHHBIC YMCHUSA B
IIPAaKTUYICCKHX 3aJavdax.

— Haxoauth ocu (WJIM LEHTPBI) CUMMETPUH (QUTYp, NPUMEHSTh ABHIKEHHUsS IUIOCKOCTH B IMPOCTEHIINX
CllyJasiX.

— ITpuMeHsITh TTOJIydeHHbIC 3HAHUST HA TPAKTUKE — CTPOUTH MAaTEeMaTHYECKUE MOJCIIH JUTSI 3a71a4
pCeabHOM XKU3HU U IPOBOJIUTH COOTBETCTBYIOIIUE BBHIYUCIICHUSI C MPUMCEHCHUEM HOJI00Us U
TPUTOHOMETPHUYICCKNX (PYHKIUH (TTOJIB3YSICh, TA€ HEOOXOANUMO, KaJIBKYJIISITOPOM).



TEMATUYECKOE TINIAHUPOBAHUE YYEBHOI'O
KYPCA (IIO TOJAM OBYYEHMA)

7 knacc (He MeHee 68 u)

JUHEUHBIC U
YTIJIOBbIE

Haszpanmue
pasiena OCHOBHBIE BHBI
(TeMbI)
Kypea OcHOBHOE cojepKaHue JAEeSITETLHOCTH 20P
(amcio 00y4aroIuxcs
4acoB
Ipocreiimmue IpocrTeiinye reoMeTpUYECcKHe DopmMyaupoBAT https://resh.edu.ru/
reoMeTpuYecKme OOBEKTHI: TOYKH, MPSMBIC, JIyYd U b OCHOBHBIC
¢urypol u ux YTITBI, MHOTOYTOJILHUK, JJOMaHasl. MOHATHS U
cBOMCTBA. CMe)KHI)Ie " BEPTUKAJIbHBIC YTJIbI. onpeﬂeneHH;[_
I/I3Mepeﬂne Pabora ¢ l'[pOCTeFII.HMMVI yepTeiKamMu. Pacno3HaBartrhb
reoMeTpHYeCKHX N3mepenne JTUHEHHBIX U YTJIOBBIX H3yUCHHBIC
BeJIMYMH BCJIIMYHH, BBIYHUCIICHHUE OTPE3KOB U TeOMETPUYECKU
YIJIOB. e durypsr,
(14 v) IMepumerp u mromans Guryp, co- onpeneasaTh ux
TaBJICHHBIX U3 MPSIMOYTOJIBHUKOB B3aUMHOE
pacnoioxxeHue,
BBINOJIHATH
4epTEX 110
YCIIOBHUIO
3a1a4u.
IIpoBoauTts
npocreinmne
MOCTPOCHHUSI C
TOMOTIBIO
OUPKYJIST U
JVHEUKH.
HsmepsaTs




BCIIMYHUHBI
reOMETPUICCKHU
XU
OPAKTHYIECKUX
OOBEKTOB.
OnpenenasiTs
«HAa TJa3»
pa3mepsl
peanbHBIX
00OBEKTOB,
NMPOBOJINTH
rpyOyIO OIICHKY
WX pa3MepoB.
Pemiathb
3aJa4n Ha
BBIYUCIIEHUE
JUTHH OTPE3KOB
u

BEJINYUH
YTJIOB.
Pemiathb
3a7a49d Ha
B3aUMHOE
pacrosioKeHue
reOMETPHUYIECKHU
X (puryp.
IlpoBoaursb
KJIaCCHU(HKALUIO
YIJIOB,
BLIYHMCJIATH
JIUHEHUHBIC U
YTJIOBBICS
BEJIMYUHEL,
NPOBOANTH
HEOOXOIUMBbIE
JOKa3aTeIbHbBIE




paccyXaeHus.

3HAKOMHUTBCS €

nucropuen
pa3BUTHS
reOMETPUHU
Tpeyroabuuku (22 1) IlonsiTue O paBHBIX TPEYrOJbHHUKaxX W Pacno3znaBar https://resh.edu.ru/
MEpPBUYHBIE IIPEACTABIEHUs O PaBHBIX b mapel
(KOHT Py HTHBIX) ¢urypax. Tpu paBHBIX
NPU3HAKA PABEHCTBA TPEYTOJIbHUKOB. TPEYroabHUKO
IIpusnakn paBeHCcTBa B Ha TOTOBBIX
IPSIMOYTOJIBHBIX TPEYIroJIbHUKOB. dgeprekax (¢

CBOMCTBO MeaMaHbl MPAMOYTOJILHOTO
TpEeyrolIbHHUKA.

PaBHOOenpeHHbIe M PaBHOCTOPOHHHE
TpeyroiabHHUKH. [Ipu3Haku u cBolicTBa
paBHOOEAPEHHOTO TPEYTOIbHUKA.
IIpotuB OombIIeii CTOPOHBI
TPEyTrOIbHHUKA JICKHUT OOIBIINI yTOJI.
IIpocreiiine HepaBeHCTBa B
reomeTpun. HepaBencTBo
TpeyrojibHuka. HepaBeHcTBO jtOMaHOM.
IIpsitMOyTOBHBIA TPEYTOJIBHUK C YIJIOM
B 30°.

HepBI)Ie IIOHATHUA O J0Ka3aTciIbCTBaxX B
TreoMeTprun

yKazaHHEM
NPU3HAKOB).
BbiBOAUMTH
CIIEICTBUS
(paBeHCcTB
COOTBETCTBY
FOIITX
3JICMEHTOB)
U3 PaBEHCTB
TPEYTOJILHUKO
B.
Popmyaupos
aTh
OIIpeIeIICHUS
OCTPOYTOJIBHO
ro,
TYyHOYTOJIBHOT
o,
MPSIMOYTOJIBH
oro,
paBHOOEapCH
HOTO,
paBHOCTOPOH




HEro
TPEYrOJIbHUKO
B;
OHCCEKTPUCHI,
BBICOTBI,
MeHaHbI
TPEYroJbHUKA
5

CEepEeIMHHOTO
MEePIICHIUKYJT
sipa  OTpe3Ka;
rnepumerpa
TPEYroJbHUKA

Popmyupos
aTb CBOWCTBa
U TOpHU3HAKU
paBHOOEnpeH
HOTO
TpeyToJIbHUKA

Crtpourtsb
YepTEKH,
pelaThb
3aga4n c
ITOMOIIIBIO0
HaXOXKJICHUS
paBHBIX
TPEYTOIBLHUKO
B.
IIpumeHATH
IIPU3HAKH
paBeHCTBa
PSAMOYTOJIbH
BIX




TPEYTroJIbHUK
OB B 3aj1adyax.
Hcnoab3oBar
b IUQPOBEIS
pecypcesl s
HccJIeIOBaHU
A CBOMCTB
U3y4aeMbIX
¢uryp.

3HAKOMHUTHCH C
ucropueit
pa3BUTHS
T€OMETPUH




IIpooonicenue

Ha3zsan
ue
pasaena OcHoBHOE OcHoBHBIE
(Tembi) coepKaHme BH/IbI IEATEIHLHOCTH 20P
Kypca (4HciI0 00y4aromuxcst
4ac0B)
Mapasienbn ITapaiurensHbIC DopMy.IMPOBATEH HOHSATHE https://resh.edu.ru/
bl¢ NIpsAMbIE, npsiMbIE, UX CBOﬁCTBa, napaJjuICIbHBIX NPAMBIX, HAXOAUTH
cymMMa TIsThIid ocTynaT MPAKTUYECKUE IPUMEPBHL.
yrjos EBxinna. Haxkpect Hzyuarn cBOHCTBA  YIJIOB,
TPEyroaLHu Jexaiue, oOpa30oBaHHBIX MPHU IIEPECCUYCHUU
Ka (14 1) COOTBETCTBEHHBIE u napaieabHbIX MPSAMBIX
OAHOCTOPOHHHUC  YIJIbI CeKyIIeH. IlpoBoaursh
(o6pasoBaHHbIC npHu JA0Ka3aTeJIbCTBAa IapayICIbHOCTH
TiepeceacHnmn JBYX IPsSIMBIX C IIOMOILbIO YTJIOB,
napaJlICIbHbIX 06pa30BaHHLIx IIpU HEepEeCeYCHUMN
MPSIMBIX CEKyIIEH). 3TUX HOPSAMBIX TpeTbel NpsAMOM.
ITpuznax Bbruucasats CyMMY YIJ10B
napajuieJIbHOCTU TPEyTroJIbHUKaA u
OPsMBIX Jepes MHOI'OYT'OJIBHUKA.
PaBEHCTBO PACCTOSTHUH Haxoautn YHCIIOBbIE u
oT TOYCK OJlHOM OyKBEHHbIC 3HAYEHHUs YIJIOB B
nopssMol 10  BTOpoOH reOMETPUYECKUX 3aja4dax c
psIMOI. HCII0JIb30BAaHHUEM TEOPEM O CyMMeE
CymmMma YIJIOB YTJIOB TpeyroJjIbHUKa u
TpEyroJIbHUKa u MHOT'OYTOJIBHHKA.
MHOTOYT'OJIbHHUKA. 3HAKOMUTLCH ¢ UCTOPHUE
Buerrnue YTIIBI pa3BUTHUA I'€OMETPUU

TpPEYTroJILHUKA




Oxpy

JKHOCT

bH

KpyT.
I'eomeTpuyecku
e MOCTPOeHHs
(14 v)

OKpy>XHOCTb, XOpIbl U
JuaMeTpbl, UX CBOUCTBA.

KacarenbHas K
OKpY>KHOCTH.
OKpYy>XHOCTB,

BIOUCAaHHAS B YTroJIL.
ITonsitne o I'MT,
IpUMEHEHUE B 3ajadax.
Buccexrpuca u
CepeUHHBIN
NEepHCHAUKYJIISAP KaK

TeOMETPUYECKUE MecTa
TOYEK.
OKpYy>XHOCTB,
onHcaHHas
TpEeyroJIbHUKA.
Bnucannas B
TPEYTOJILHUK
OKPY>KHOCTb.
IIpocreitme
IIOCTPOCHUE

OKOJIO

3aJa49u Ha

Dopmy1HpOBATH

onpeeJIeHIs OKpPYXHOCTH,
XOpIBI, auaMeTpa u
KacaTeJIbHOM K OKPY>KHOCTH.
Hzyuartsb ux CBOMCTBa,
MIpU3HAKH, CTPOUTH UYEPTEXKHU.
HccnenoBatrh, B TOM UHCIC
HCIOJIb3YS nuppoBbIie
pecypchbl: OKPY>KHOCTb,
BIIMCAaHHYIO B YTOJd; LEHTpP

OKpPY’>KHOCTH, BIIUCAaHHOM B
Yroyi, paBeHCTBO  OTPE3KOB
KacaTeJIbHbIX.

https://resh.edu.ru/




Hcnouab3zoBars merog 'MT
JJIs TOKa3aTeabCTBa TEOPEM O
repecedeHn ONCCEeKTPHC
YTJIOB TPEYTOJIbHUKA U
CepeIMHHBIX
MIEPIICHIUKYISIPOB K
CTOPOHAM TPEYTOJIbHUKA C
nomoinso I'MT. OBiageBarhb
NOHATUAMHU BIMCAaHHOHN 1
OIMCAaHHOM OKPYXKHOCTEH
TPEyTOJIbHUKA, HAXOAUTH
LIEHTPbI 9TUX OKPY>KHOCTEM.




PemiaTh OCHOBHBIC 3a/]a4¥M HA
MOCTPOCHUE: Yyrijia, paBHOI'O

JaHHOMY; CEepEeIMHHOTO
NeprieHIUKYIsIpa JTAaHHOTO
OTpE3Ka; npsIMOH,

NPOXOAsIIeN Yepe3 JaHHYIO
TOYKY W TIEPICHIUKYISIPHOU

ITaHHOM npsIMOiA;
OMCCEeKTPHUCHI JTaHHOTO YTJIa;
TPEYTrOJILHUKOB o

pa3IUYHBIM 3JICMCHTAM.
3HAKOMHUTBCS C HCTOpPHEH
Pa3BUTHS T€OMETPHHI

IloBTOpEHMeE,
0000IEeHne
3HAHUI

CR)

IToBTOpEeHue u
000011IeHnE OCHOBHBIX
MOHATHH ©W  METOJIOB
Kypca 7 kjacca

Pemiatb 3aJa9umn Ha
MOBTOPCHUE,

WUIIOCTPUPYIOLINE CBsI3U
MEXTy pa3IuYHbIMHA

4acTsIMHU Kypca

https://resh.edu.ru/




KJacc (He MeHee 68 u)

I::;Z OcHoB OcHOBHBIE BUIbI 0P
AesITeJILHOCTH
pa3n HOe
00y4aroIuXcs
ena cofrepik
(Tem aHue
bI)
Kypca
(yucio
4aCOB)
Yerbipéxyr ITapanneno H300pazkaTh HM  HAXOOWTHL  Ha https://resh.edu.ru/
0JILHHKH rpamMm, €ro qeprekax YeThIPEXYTOILHUKH
(12 u) OpU3HAKA pa3HbBIX BHUJIOB U UX 3JIEMEHTHI.
u DopmyTHPOBATH omnpeaesieHus:
CcBOMCTBA. napajuiefiorpaMma, MpsiIMOYTOJIbHUKA,
YacTHbIe pomba, KBaJjpara, Tparenuy,
ciydau paBHOOOKOWM Tparenuy,
rnapasuiesio MIPSIMOYTOJIBHOM TpaneiuH.
rpaMMOB Jloka3pIBaTh W HCHOJb30BATH MPHU
(npsiMOyTO peleHuu 3aaa4 OpU3HAKHA u
JBHUK, CcBoOliCcTBAa: napajuieJorpamMmma,
pomo, MPSIMOYTOJIbHUKA, pomba, KBajaparta,
KBajpar), Tparenyu, paBHOOOKOH Tparnenuw,
ux MPSIMOYTOJILHOM Tpaneium.
OpU3HAKA IpuMeHATH MeTOo YABOCHUS
M CBOIICTBA. MEeJIMaHbl TPEYTOJIbHUKA.
Tparnernusi. HUcnoan3oBaTh 1MUGPOBBIC PECypChl
PaBHoOOKa hini: HUCCIICOBAHUS CBOMCTB
s u H3ydaeMbIX QUTYDP.
OPsIMOYTOJ 3HAKOMHUTBLCS C HCTOpPHEll pa3BUTHS
bHas TCOMETPUH




TpamneIuu.
VY aBoeHue
MEIHaHBI.
IlenTpanba
ast
CUMMETPH
ST




Teopema
dajeca u
TeopemMa 0
nponopun
OHAJbHBIX
0Tpe3Kax,
1mo/100-

HbIE
TPeyroJabHu
ku (15 4)

Teopema  daneca wu
TeopeMa o
MIPOTOPIIHOHATIBHBIX
OTpe3Kax.

Cpenusist JTAHUST
TpPEeyroJIbHHUKA.

Tpanenus, e€ cpenHsis
JIUHUS.
IIponopunonaiibubIe
OTPE3KH, OCTPOCHHE
4eTBEPTOTO
MPOTIOPITUOHATIEHOTO
oTpe3Ka.

CBolicTBa IEHTpa Macc
B TPEYTOJIbHUKE.

ITono6HbIE
TPEYTrOJIbHUKH. Tpu
MIpU3HaKa rmoxooust
TPEYrOJIbHUKOB.
IIpakTuueckoe

MIPUMEHEHHUE

IIpoBoAUTH MOCTPOEHHSI C TIOMOINBIO
IUPKYJISS W JUHEHKH C MCIIOJIb30BAHUE
Teopembl Pameca U TEOpEeMBI O
MPOIIOPLHOHAIBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHIH MPONOPLUOHAIBHBIN
OTPE30K.

IIpoBoauTe AOKa3aTEJBCTBO TOTO, YTO
MeJuaHbl TPEYyroJdbHUKA IIEPECEKAIOTCs B
OJHOH TOYKE, U HAXOAUTb CBA3b C
IEHTPOM MacC, HaAXOAUTh OTHOIICHUE, B
KOTOPOM MEAWAaHBbl JENSTCS TOYKOM HX
repeceueHus.

HaxoauTh 10100HBIE TPEYTrOJbHUKH Ha
TOTOBBIX  YepTeXkax C  yKa3aHUeM
COOTBETCTBYIOIIMX ITPU3HAKOB I10JI00HS.

https://resh.edu.r
u/




Pemnarthb 3aa9u Ha Ho100HbBIE
TPEYTOIBbHUKHI c HOMOIIBIO
CaMOCTOSITEILHOT'O MOCTPOCHHUS
YepTeXKEH W HAXOXKJICHHS MOTOOHBIX
TPEYTroOJIbHUKOB.

IIpoBoaurh JI0KA3aTeJIbCTBAa c
HCTIOJIb30BaHUEM MPU3HAKOB MOJ00US.
Jloka3pIBaTh TpU TMpPU3HAKA I10J100HS
TPEYTroJILHUKOB.

IIpuMeHsATh IIOJIydEHHBIC 3HAHUS MPU
pemeHun TeOMETPHUUYECKUX Hu
NPaKTUYECKUX 3aj1ay.




3HAKOMHUTBCA € HCTOpHel  pa3BUTHA

reoMeTpuu
ILiroma I[Tonsatme 06  oOmel OgaajeBaThb NepBUYHBIMU https://resh.edu.r
Ab. TEOPUH MIIOLIAIH. npejcTaBJeHUsAIMH 00 obmieit  Teopun w
Haxoxn DopmyIibl JUITSE TUTOIIAIA (mephl), ¢opmysiupoBaTh
eHue oAl CBOWCTBAa  IUIOIIAAH,  BBIICHATH  HX
TJ1omax TPEyrojabHHUKA, HaIJISIAHBIA CMBICT.
eii napajuiejiorpaMmma.
TpeyroJa OTHoleHuEe IUIoIAne
bLHUKOB TPEYTOJIbHUKOB [¢
" ob6mum OCHOBaHHUEM

MHOT'0YyroJib

WK OOIIeil BEICOTOM.




HBIX (uryp. BbIUKCIICHHE ILIOMAIeH BeiBoants opmysr IUTOIIa N
Inomann CIIOXKHBIX (QUIYp Hepes rapajuiesorpaMma, TpEeyroJIbHUKA,
NMOA00HBIX pasOHeHHe HA HacTH W Tparrenmun W3  (QOPMYJIBI  ILIOMIAIH
¢uryp (14 JOCTpOCHHE. OpsIMOYTOJIFHUKA (KBagpaTa).
9 ITmomann  ¢uryp Ha BeiBoauTh opmysl IUTOIIATH
KJIeT4aTOU Oymare. BBINYKJIOIO  YETBIPEXYTOJIbLHUKA 4epes
ITnomtaam IO I00HBIX aUaroHaJgu W Yrojg MeEXAy HUMH.
uryp. Boluuciienue Haxomurtsb IUTOIIAAN duryp,
Hﬂomaﬂef/’], 3a11aqp[ C I/I306pa)KéHHBIX Ha KJIeT‘IaTOﬁ 6yMare,
IIPaKTHUICCKUM HCIO0Jb30BaTh pa361/IeHI/Ie Ha 4YaCTH H
conepkanueM. Pemenue JIOCTPOCHHUE.
3a/1a9 c TOMOIITBIO Pa30upars, mnpuMepbl HCIIOJb30BaHUSA
METOoa BCIIOMOTATEIBHOM TUTOIIA N TSt
BCIIOMOIraTeJIbHOMU pEeIICHUsS TCOMETPUICCKUX 3aaa4.
TUIOIIA U HaxoauTe miomany nogoOHbIX GUTyp.
BBIYHCASTH TUIOMIAIN Pa3IHYHBIX
MHOT'OYTOJIBHBIX (PUTYP.
Pemiate 3agaym Ha IUIOIIAAL  C
MPAKTHUYECKUM COJIepKaHUEM
Teopema Teopema Iludaropa, eé Joka3biBaTh Teopemy Iludaropa, https://resh.edu.ru/
Iudaropa u 0Ka3aTeIbCTBO u HCIMOJIb30BAaTh
Havajia npumeHenune. O6paTHas e€ B MIPaKTUYCCKUX BBIYHUCICHUIX.
TPHTOHOMET TeopeMa Ilnudaropa. DopMyJIHUPOBATH ONPEACICHUS
pun Onpeenenne TPUTOHOMETPUYECKUX (QYHKIIMH OCTPOTo
10 ) TPUrOHOMETPHYECKHX yrja, MpoBepsiTh UX KOPPEKTHOCTD.

¢yHKIHit ocTporo yria,
TPUTOHOMETPHUUCCKHUE
COOTHOIICHHUS B
MIPSIMOYTOJILHOM
TpEeyTOJIbHUKE.
OcHoOBHOE
TPUTOHOMETPHYECKOE
TOXK/IECTBO.




COOTHOMICHHUST  MEXIY
CTOpOHaMU B
NPSAMOYTOJIBHBIX

TpeyTOJILHUKAaX c

yrmamMu B 45° u 45°;
30° u 60°

BbpIBOOUTH TPUTOHOMETPUICCKUEC
COOTHOWICHUS B IIPSIMOYTOJIBHOM

TPEeyTOJILHUKE.
HccaenoBarnb COOTHOILIECHUS  MEXIYy
CTOpOHAMU B MIPSIMOYTOJIBHBIX

TpeyroJdbHUKaX ¢ yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GOpMyIIEI IPUBEICHUS 1
OCHOBHOE TPUT'OHOMETPHUUYECKOE TOXKIECTBO
JUJTsT HAXOXKJ€HHUSI COOTHOILIEHHUI MEX Iy
TPUTOHOMETPHUICCKUMH (DYHKITUSIMHA
Pa3IUYHBIX OCTPBIX YIJIOB.

IIpuMeHATH TOIy4YCHHBIC 3HAHUS U
YMEHHS NPHU PEHICHUH MPaKTHICCKUX
3a7ad.

3HAKOMHUTBLCA C
TeOMETPUU

HCTOPHEH pa3BUTUA

VYribl B
OKPY’KHOCTH.
Bnucannbie

H ONHCAHHBIE
YeTbIPEXyroJb
HUKH.
Kacareabnbie
K
OKPY’KHOCTH.
Kacanmne
OKPYKHOCTel

(13 v)

Bnucannele u
LIEHTPAJIbHbIC YIJIBL,
YIoJl MEX/Iy KacaTelabHOMN
U XOpOOH.

VYrasl MeXay XopaaMu
U CEKyIIHUMU.
Brnmcannble n onrcaHHBIS
4eThIPEX-

YTOJIBHUKH, UX
IpHU3HAKH U CBOMCTBA.
IIpumenenue >Tux
CBOUCTB

IpH peIIeHUHN
reOMETPUUYECKUX 3a-
nad.

B3zaumnoe

DopMYyTHPOBATH OCHOBHBIC OIPEICIICHUS,
CBsI3aHHBIC C YIJIaMH B Kpyre (BIIHMCaHHBIN
yroJi, ieH-

TPAJIBHBII yToI).

HaxoauTh BIIMCAaHHBIC YIJIbL,
OIMPAIOIINECs Ha OJHY YTy, BHIYHCIATH
YIJIbI C TIOMOIIBEO TEOPEMBI O

BIIUCAHHBIX yTIJIaX, TCOPEMBI O
BIIMCAHHOM YeTPEXYTOJILHUKE, TEOPEMBbI
O LCHTPAJIILHOM yTJIC.

HcciienoBaThb, B TOM YUCIIE C IOMOIIBIO
G pPOBBIX

pecypcoB, BIIMCAaHHBIE M OIMCAHHbIC
4eTBhIPEX-

YTOJIBHHUKH, BBIBOJAMTH UX CBOHCTBA U
[IPU3HAKH.

HMcnoab30BaTh 5T CBOMCTBA U NPU3HAKU

https://resh.edu.ru/




pacnonoKeHue

BYX
OKpPY>XKHOCTEMH.
Kacanue oxpyxnocrei

IpU pEeLICHUU 3aJa4

IloBTOpEHMe,
0000IEeHne
3HAHUM

(4 4)

IToBTOpEHNE OCHOBHBIX
MOHATHUH U METOJI0B
KypcoB 7 U 8 KJIacCOB,
00001IeHNEe 3HAHUI

PemaTh 3aJauM Ha MOBTOPEHUE,
WJUTIOCTPUPYILHE CBSI3U MEXIY
Pa3IMYHBIMH YacTsIMH Kypca

https://resh.edu.ru/




9 knacc (He meHee 68 u)

cuHycoB (¢ paau-
YCOM ONHUCaHHOU
OKpy>kHOCTH). Ha-
XO0XKJAEHHE UTUH CTOPOH
¥ BEJTUYUH

YIJIOB TPEYIrOJIbHUKOB.
dopmyna mromagu
TPpEYTOJIbHUKA

gepe3 JABE CTOPOHBI U
YIoJI MEeXIy

Humu. opmyia
TI0Ia TN
9eTHIPEXYTOIbHUKA
yepes ero guaroHain
¥ YyTOJI MEXIy HUMHU.

cBOAAIINECS K Ha-
XOXKJIEHHUIO PAa3JIUYHBIX
SJIEMEHTOB TPEYTOIbHUKA

Hassa
e OCHOBIHOE OCHOBHBI 250P
€ BUJIbI
pasie coaepanue JesITeTbHOCTH
(TZSM 00y4arouxcs
)

Kypca

(4ncio

4acoB)
Tpuronomer Omnpeneiienue DopMyJIHPOBATH OIPe/IeIeHHSI https://resh.edu.ru/
pust. TPUTOHOMETPHUUECKUX TPUTOHOMETPHUYCCKHUX (DYHKIIHIH
Teopembl ¢byHkuuit yrios ot 0° o TYOBIX U OPSIMBIX YTJIOB.
KOCHHYCOB H 180°. BbIBOAMTE TEOpEMY KOCHHYCOB
CHHYCOB. Kocunyc u cunyc U TEOpEMY CHHYCOB
Pemenne MPSIMOTO U TYIIOTO (c paamycomM ONMCaHHOMN
TPeYroJbHHK yria. Teopema OKPY>KHOCTH).
OB KOCHHYCOB. Pewmiath TpEeyrojabHUKH.
(16 1) (O606mEnnas) Teopema Pemiath NpakTUYECKHE 3a/1a4H,




IIpakTuueckoe
MIpUMEHEHHUE
JOKa3aHHBIX TECOPEM

IIpeodpa3zos
aHue
no00ms.
MeTtpuuecku
e
COOTHOILIEHH
|

B
OKPY:KHOCTH
(10 9)

IlonsTue o
npeoOpa3oBaHUU MOI0-
Ooust.

COOTBETCTBEHHBIE
3JIEMEHTHI TTOT00HBIX
duryp.

Teopema o
MIPOU3BEICHUHN OTPE3KOB
XOpI, TeopemMa o
MIPOU3BEICHUHN OTPE3KOB
CEeKyILIUX, TeopemMa o
KBaJpaTe KacaTeJIbHOM.
Ilpumenenue B
pemeHnn
TE€OMETPUYECKUX 3a0a9

OcBanBaTh NMOHSITHE
npeoOpa3zoBaHUs MOI00HS.
HccaenoBaTh OTHOIICHUE
JHUHEUHBIX J3JICMEHTOB
(uryp nipu npeoOpazoBaHUU
nogobus. Haxoaursb
OpUMEpBl TOO00UsST B

OKpY Karomei
IEUCTBUTCIHBHOCTH.
BbIBOAMTH MeTpUUYECKUE
COOTHOIIICHUST MEXKIY OT-
pe3KaMu XOpJ, CeKyIINX U
KacaTelIbHbBIX C
HMCIOJIb30BAHUEM BIHCAHHBIX
YTJIOB U TTOJOOHBIX
TPCYTrOJILHUKOB.

PemaTh reomerpuueckue
3a/layy ¥ 3aJ1a4v U3 pealbHOU
JKM3HHU C UCIIOIb30BaHHIEM
0JIOOHBIX TPEYTOJIHLHUKOB

https://resh.edu.ru/




Bexropbi (12
)

Onpenenenue
BEKTOPOB, CIOXEHHE H
pasHoCTh BEKTOPOB,
YMHOXX€HHE  BEKTOpa
Ha YHCIIO.
dusnyeckuit u
reoMeTpUYeCKUN
CMBICJI BEKTOPOB.
Pasznoxxenue  BekTopa
no JABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunare! BekTopa.
CkansipHoe
OpPOU3BEICHUEC
BEKTOPOB, ero
MPUMCHCHHUE IS
HaxXOXXIACHHUsSI JIMH H
YTJIOB.

Penrenue 3a71a4 c
MOMOIIBIO BEKTOPOB.

IIpumenenue BEeKTOpoB
IJIs1 pellleHus 3a1a4
KHHEMaTUKU U
MEXaHUKHU

Hcnosb30BaTh BEKTOPHI  Kak
HaIIpaBJICHHbIC OTpPE3KH,
HCCIe0BATh T'€OMETPHICCKHUI
(rrepemernieHne) U (PU3MISCKUN
(cuia) CMBICIIBI BEKTOPOB.

3HaTh ompeaeJeHNs] CyMMBI U

pa3zHoctu BEKTOpPOB,
YMHOXKXEHUS BEKTOpa Ha
4ucio, HCCIIe/10BaTh
reoOMeTPUYECKUI u
(usmuecknii  CMBICIBI  ATHX
ornepanui.

Pemiatnb reoMeTprudecKue
3a7a4yd  C  HCIOJIb30BaHUEM
BEKTOPOB.

PackiaabiBaTh  BEKTOp 11O
ABYM HEKOJUIMHEApHBIM
BEKTOpaM.

Hcnonb3zoBarh CKaJIIpHOE
pOU3BE/ICHNE BEKTOpPOB,
BBIBOJIMTH €0  OCHOBHbIE
CBOMCTBA.

BbIUNCISTE CYMMY, Pa3HOCTb
U CKaJISIPHOE IPOU3BEJICHUE
BEKTOPOB B KOOpPJMHATAX.
IIpumMeHATH CKaISIPHOE
OPOU3BEJICHUE ST HAXOXKACHUS
JUIMH U YTJIOB

https://resh.edu.ru/




JexapToB
bl
KOOpPAMHAT
bl Ha
ILIOCKOCTH
(CRY)

JexapToBbl
KOOpAWHATBI TOYEK
Ha IUIOCKOCTH.
VYpaBHEeHHE MOPAMOM.
YrioBoit
K03>GPUIHECHT,
TaHT'CHC yria
HaKJIOHA,
napajiejIibHbIe u
NEePHCHIUKYJIISIPHBIC
npsiMbIC.

VYpaBHeHHEe
OKPY’>KHOCTH.
Haxoxnenue
KOOpJIWHAT TOYECK
nepeceueHust
OKPY>KHOCTH "
PsSIMOM.

Meroa koopauHaTt
IIPU pELICHUU
Te€OMETPUYECKUX
3amad.
Hcnonb3zoBanue
MeTOJla KOOpIWHAT B
MPaKTHIESCKUX
3amavdax

OcBauBaTh IIOHATHEC
HpHMOyFOHLHOﬁ CHUCTCMBbI
KOOpAWHAT, JACKAapPTOBBLIX

KOOPAWHAT TOYKH.
BpiBOAMTH ypaBHEHHE HPSIMOU

U  OKPYXKHOCTH. BbigeasiTe
IIOJIHBIN KBajgpar TUTST
HaXOXXJEHHs LIEHTPa U pajauyca
OKPYKHOCTH o eé
YPaBHEHHUIO.

Pemiats 3a/1a4u Ha
HaXO0XJICHHUE TOYEK
IepeceueHUs MIPSIMBIX "
OKpPY’KHOCTEHM ¢  IOMOIIBIO
METOJ1a KOOPIMHAT.
Hcnoab3zoBath CBOMcCTBa
YTIIOBOTO Koa(dpunuenta
OpsIMOM TIpU PElIEeHMM 3ajad,
s onpeneacHus

pacnonaoXXeHUusl IPsSIMOiL.
IIpuMeHsATHL KOOPAWHATHI TIPHU
PCIICHUHA FrCOMETPUUYCCKHUX u
OpaKkTUYECKUX  3ajad,  Juis
HOCTPOCHUSI MaTEeMaTHYSCKHUX
Mojzesied  pealbHBIX — 3amad
(«MeTo1 KOOpAUHATY).
IMoab30BaThCs TSt
IIOCTPOSHUSI W HCCIIEIOBAHUN
mu(ppPOBEIMU peECypCcaMu.
3HaKOMHTBCS €  HCTOpHeii
pa3BUTHS T€OMETPUU

https://resh.edu.ru/




Ilpooonocenue

H:jllem OcnoBHoe Ocnosurre 0P
BU/IbI
pasae coaepkanmue
1a J1eATeJIbHOCTH
(TembI o0yuarommxest
)

Kypca

(qucao

4acoB)
I[IpaBuIbLHBI ITpaBunbHbIE DopmMyIMpoOBaTH OIpElICICHUE https://resh.edu.ru/
e IPaBUJIBHBIX MHOI'OYTI'OJIbHUKOB,
MHOI'0YI'0JIbH MHOTI'OYT'OJIbHUKH, HAXOAUTHh UX DJIEMEHTHI.
HUKH. BBIYUCJICHHUC UX IToJib30BaTHCS MMOHSATHCM JIJIUHBI
ﬂﬂl/lﬂa sJeMeHTOB. Uncio OKPY>KHOCTH,
OKPYKHOCTH T U JJIMHA BBEAEHHBIM C TTOMOIIBIO
H IUIOIIAb OKpYy>KHOCTH. JlnnHa IPaBUIbLHBIX MHOIOYTI'OJIHUKOB,
Kpyra. AYyTU OKPYXKHOCTH. onpenejgaaTb 4Yucjio T, JJINHY
Beruuciienue Panunannas mepa AYyTrd U palHaHHyI0 MEpy yria.
mIomame yria. ﬂpOBOZ[l(I”EL nepexoa ot
8 u) IInomans kpyra u ero paauaHHOU MEPBHI yriia K

D3JICMCHTOB

(ceKTopa U CerMeHTa).

Beruucnenue
mIomanei puryp,
BKJTFOYAIOIINX
SJIEMEHTHI KpyTa

rpajyCcHOil 1 HA0OOPOT.
OmnpenensaTs IUIOMAAb Kpyra.
BeiBoauTh Gopmynsl (B
rpagyCcHOM U paJuaHHOMN

Mepe) il JUIMH AyT, Tulomanei
CEKTOPOB WM CETMEHTOB.
Beraucasite miomany Guryp,
BKJIFOUAIOIIHUX 3JIe-

MEHTBI OKPY>XHOCTH (Kpyra).
Haxoauths mionaau B 3ajadax
pealbHOMN KU3HU




JBuzKeHnst ITonsarue o Pa3zouparn MPUMEDBI, https://resh.edu.ru/
TJIOCKOCTH JBIDKECHUU WIJLTIOCTPUPYIOIINE TTOHSITHS
(6 9) TLUTOCKOCTH. ABMXKEHMsI, LEHTPOB M oOcel
ITapannensHbiit CHUMMETPUH.
MepeHoc, NOBOPOT U DopMyIHPOBATh OIPEACICHUS
cummeTtpusa. Ocu u rapasiebHOro repeHoca,
OEeHTPHI CHMMETPHH. IIOBOPOTa U OCEBOH CHMMETPHUH.
IIpocreitmue BeiBOAMTH ux CBOMCTBa,
OPpUMCHCHUS B HaxXxoaAuThb HCIIOABU>KHBIC
peneHun 3aaa4 TOYKH.
Haxoaurhs 1HEHTPBI U OCH
CHUMMETpUN OPOCTENUIINX
puryp.
IIpumeHsaTs napasuieIbHbIN
IIEPEeHOC M CHUMMETPUIO TP
pPEICHUHN r€eOMETPHUICCKUX
3ama4 (pa3ouparb IpUMeEpHI).
Hcnoan3oBaTh ISt
IOCTPOCHUSI M HCCIEedOBaHUN
U(POBBIE PECYPCHI
IloBTOpPEHN IToBTOpEeHUE OnepupoBaTh NOHATUAMM: https: //resh.edu.ru/
e, OCHOBHBIX MOHSATUN ¢urypa, touka, mpsimasi, yrou,
o0o0menne U METOIOB KypcOB 7 MHOT'OYTOJIBHUK,
s —9 KJ1aCCOB, paBHOOEIPCHHBI u
cHCTeMAaTH o06o0menve u PaBHOCTOPOHHHUH
3anus cucTeMaTHu3aLus TPEyTOJLHUKH,
3HAHMI 3HAHUH. NPsIMOYTOJIBHBIN TPEYTrOJIbHUK,
(7 9) IIpocreitmue MeauaHa, OWCCeKTpuca H
reOMETPUYCCKUE BBICOTA TpPEeyTroJIbHUKA,
urypsr u 1504 napajuieJIorpamMm, pomMO,
cBOICTBA. OpPsIMOYT'OJIbHUK, KBajapar,
H3mepenne Tpamneuusi; OKPY>XHOCTBb,
reOMETPUUYECKUX KacaTenbHas; pPaBEHCTBO |
BEJIMYUH. nogoone duryp,




TpeyroabHUKH.
ITapamnenbHbie u
NEepHEeHAUKYJISIDHBIC
psiMbI€E.
OKpy>XHOCTH "
KpYT.
I'eomeTpuueckue
MOCTPOEHMUSI. Y TJIbl
B OKPY>KHOCTH.
Brnucanubsle u
OIMCaHHbIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.

IIpsamas u
OKPY>KHOCTb.
YeThIpEXYTrOabHUKH.
Bnucannsie u
OIMCaHHBbIC
YeThIPEXYTOJIbHUKH.
Teopema Iludaropa
" Hayaja
TPUTOHOMETPUH.
Pemenne odmmux
TPEYTOJILHUKOB.
ITpaBunbHbIC
MHOTOYTOJBHUKH.
TIpeo6pazoBanus
MJIOCKOCTH.

JBmwxenwusi. [Tomoowue.

CummMmerpus.
[Tnomane.
Brraucnenne
romaneu. Ilmomaman
OJ00HEIX (uryp.

TPEYTrOJIbHUKOB;
napajuieIbHOCTh u
NePIEeHANKYISIPHOCTD

MPSIMBIX, yron MEXIY
HPSIMBIMH, CHUMMETpHUSsI
OTHOCHUTEIIBHO TOYKH u

OpsIMOW; JUIMHA, PacCTOsIHUE,

BeJIMYMHA yIjla, IUIOIIalb,
epUMETP.

Hcnoab3oBarh dopmybl:
TepuMeTpa u TUTOIIA T
MHOTI'OYTOJIbHUKOB, JJIAHBI
OKpPY>KHOCTH u TIJTIOIIAIH
Kpyra, o0béma
MIPSIMOYT OJIBHOTO
napaieaenuIena.
Onepuposarhb NOHATHAMM:
MPSIMOYTOJIbHAS cucrema
KOOpAWHAT, BEKTOP;

HCIO0Jb30BaTbh DJTHU IIOHATUA
Il IPpEACTaBJICHUA OaHHBIX H
peuicHus 3aaa4, B TOM YHMCIIE U3
APYyrux y‘{e6HI)IX IpeaAMETOB.

Pemats 3a1a4u Ha
IIOBTOPEHUE OCHOBHBIX
HOHATUH, WJITFOCTPALIUIO

CBsi3e MEXAy pPa3InYHbIMU
JacTsiMu  Kypca. Bpiouparts
MeTO/1 JIJIsI PEeIIeHUs 3aJI1auu.
Pemartn 3aaum U3
MOBCEIHCBHOM >KU3HU




JexkapToBbI
KOOPIHMHATHI HA
IJIOCKOCTH.
BexTopst
TJIOCKOCTH

Ha




PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOAATHOCTb U CTATUCTHKA». 7-9 KJIACCBI

HEJN N3VYEHUA YUEBHOI'O KYPCA

B coBpemenHoM mudgpoBOM MHUpE BEpPOSTHOCTH M CTATUCTHUKA MPHOOpEeTaroT BcE OOJBITYIO 3HAYMMOCTD,
KaK C TOYKH 3pEHHUs MPAKTHYCCKUX MPUIIOKEHHUN, TaK U UX POJIU B 0Opa30BaHMH, HEOOXOIMMOM KaKIOMY
JesioBeKy. Bospacraer uwcio mpodeccuid, npu OBJIAICHUHM KOTOPBIMH TpeOyercs Xopomras Oa3zoBast
IMOArOTOBKAa B OOJIACTH BEPOSTHOCTH M CTAaTHUCTHUKH, Takas IIOATOTOBKA Ba)KHA JUISL IPOJOJDKEHHUS
obpa3oBaHUS U JUIST yCOSTTHOM MTPO(PeCCHOHAIBHON Kapbephl.

Kaxap1ii 4esoBeKk HOCTOSHHO IPUHHMAET PEIICHHUs Ha OCHOBE HMECIOIIMXCS Yy HEro IaHHBIX. A Ui
00OCHOBaHHOTO TIPUHSITHUSI PELICHUS] B YCIIOBUSIX HEJIOCTAaTKa WJIM U30bITKa HMHPOpPMAIIMH HEOOXOIUMO B TOM
9HCIIe XOPOLIO C(hOPMHUPOBAHHOE BEPOSATHOCTHOE M CTATHUCTUYECKOE MBIIIUICHHE.

MMeHHO mo3TOMY OCTpPO BCTaja HEOOXOAUMOCTH C(HOPMHpPOBATH Yy OOyYaroIIMXcs (YHKIHOHAIBHYIO
IpaMOTHOCTh, BKJIFOUAIOIIYIO B CE€0sl B Kaue€CTBE HEOTHEMJIEMOM COCTAaBJISIONICH yMEHHE BOCHPHUHHUMATH M
KPUTHYECKH aHaJIM3UpOBaTh HHGOPMALMIO, IIPEACTABICHHYIO B pa3IM4YHbBIX ¢dopMax, IIOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHX PEAJIbHBIX IIPOIIECCOB M 3aBUCHUMOCTEH, HPOWU3BOJMUTH IPOCTEHIINE
BCPOATHOCTHBIC paC‘IéTBI. 3HAKOMCTBO C OCHOBHBIMH IpUHIUIIaMA c60pa, aHalin3a U NnpeACTaBJIICHUA JaHHBIX
U3 pas3M4HBIX cdep KHU3HU OOIlIecTBa M TOCyJapcTBa NpHOOIIaeT OOydYaromuMxcsi K OOIIeCTBSHHBIM
nHTepecaMm. M3yueHne OCHOB KOMOMHATOPUKH pa3BHUBAET HABBIKKM OpraHu3allMy rnepedopa u nojcyéra yucia
BapHaHTOB, B TOM 4YHCJIe, B NPHUKJIAIHBIX 3ajadaX. 3HaKOMCTBO C OCHOBaMH TeopHU TpadoB co31aéT
MareMaTH4ecKuii ¢yHAaMeHT i1 (GOPMHUPOBAHMSI KOMIIETCHUMH B oOJjlacTu MH(GOPMATUKH M IU(PPOBBIX
TexHoJorui. IToMuMo >TOro, mpm H3y4eHHM CTATUCTHUKH M BEPOSITHOCTH OOOrallaloTCs HpeACTaBIICHUS
ydalmxcsi O COBPEMEHHOH KapTHHE MHpa M METOJAaX €ro HMcciedoBaHHs, (pOpMHUpYETCsl ITOHMMAaHWUE POJIH
CTaTUCTHKHU KaK MCTOYHHKA COLHAJIBHO 3HAUYUMOMN I/IH(bOpMaHI/II/I M 3aKJIaAbIBAOTCsI OCHOBBLI BEPOSTHOCTHOI'O
MBIUICHUS.



B cooTBeTcTBHMM € MaHHBIMH IIEJISIMH B CTPYKType IIPOTrpaMMBI y4deOHOro Kypca «BeposaTHOCTh U
CTATUCTHUKA» OCHOBHOM IIKOJBI BBIAEJIEHBI CIEAYIOIMUE COAEPIKATEIBbHO-METOAUUECKUE JTUHUU:
«IIpencraBieHne OaHHBIX W OIMCATEIIFHAS CTAaTHUCTHUKa»; «BEposSTHOCTBY»; «DJIEeMEHTHI KOMOHWHATOPUKI;
«BBenenue B Teopuro rpadoBy.

Conepxxanue nuHuU «lIpeacraBiieHWe MAaHHBIX M OIMCATeJIbHAsl CTAaTUCTUKA» CIIy)KUT OCHOBOM JJIsi
(opmupoBaHUsT HaBBIKOB padoOThl ¢ wWHOpMaANWEeH: OT 4YTEHUS ¢ HWHTeprnpeTanud WH@oOpMaImu,
OpeACTaBIICHHON B TaOnWIlaX, Ha AuarpamMMax W rpadukax go cbopa, mpeacTaBIICHUS W aHadW3a JaHHBIX C
HUCITOJIB30BaAHHUEM CTATHCTUYCCKHUX XapaKTCPpHUCTUK CpE€AHUX MW pacCCCHUBaAHUA. Pa60Ta;1 C JaHHBIMH,
oOyuarommecsi ydaTcsi CYWUTBIBaTh W HWHTEPIPETUPOBATH HJaHHBIC, BBIIBUTaTh, apryMEHTHPOBATb U
KPUTHUKOBAaTh MPOCTEUININE THUIIOTE3bl, Pa3MBIIUILITE HaJ (PAaKTOpaMH, BbI3BIBAIOIIMMH HW3MEHYHUBOCTb, U
OIICHWBATh X BIIMSIHME Ha pacCMaTpUBaeMbI€ BEIIMUHUHBI U IIPOIIECCHI.

HNHTyuTHBHOE MOpeACTaBlIEeHHE O CJIydalHOM HM3MEHUYHBOCTH, MCCIIEIOBAaHHE 3aKOHOMEPHOCTEH U
TEHAECHUMUN CTAHOBUTCSI MOTHUBUPYIOLIEH OCHOBOU Ul U3yUE€HUsI TEOPUHU BEPOSITHOCTEU. boJibioe 3HaueHue
31eCb HMMEIOT MNpPaKkTUYECKHUE 3aJaHMUsl, B YACTHOCTH ONBITBI C KIACCHYECKHUMHU BEPOSATHOCTHBIMU
MOJICTISIMU.

[ToHsiTMEe BEpOSITHOCTH BBOJMTCS KaK Mepa MpaBIoNojo0us cirydyaiiHoro coowitusi. [Ipn n3ydyeHun Kypca
oOyuaromimecsi 3HAKOMSATCSI C MOPOCTEHIIMMH METOJAMH BBIYHUCIICHHS BEPOSATHOCTEH B CIIyYJailHBIX
IKCOEPUMEHTaX C pPaBHOBO3MOXKHBIMH  DJIEMCHTAPHBIMH  HCXOIaMHW, BEPOSTHOCTHBIMH 3aKOHaMH,
TIO3BOJIAIOIIMMU CTaBUTH W peIlIaThb 60.]'166 CJIOKHBIC 3aJa4u. B KYypC BXOIAT HaAYaJIbHBIC MPCACTABJICHUA O
CIIyJalHBIX BEIIMUMHAX U UX YHUCIIOBBIX XapaKTePHUCTHKAX.

Tak>ke B paMKax 3TOro Kypca OCYIIECTBIISISTCS 3HAKOMCTBO OOYyYaOLIMXCsl ¢ MHOXKECTBAMHU M OCHOBHBIMH
omnepanusiIMH HaJ MHOKXSCTBaAMH, PAacCMaTPUBAIOTCA NPUMEPHl NPUMCEHCHUS UTSI PEIICHUS 3a7lad, a TaKKe
WCIIOJIb30BAaHUS B JIPYTMX MaTeMaTHYECKUX Kypcax M y4yeOHBIX ImpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

B 7—9 knaccax wusydaercsi Kypc «BepoATHOCT M CTATUCTHKa», B KOTOPBIM BXOIST pa3eibl:
«IIpencraBieHne AaHHBIX WU OIMHCATENIbHASI CTATHUCTHUKa»; «BeposTHOCTB»; «DIeMEHThl KOMOWHATOPHKI;
«BBenenue B Teopuio rpadoB».



Ha n3ydenue naHHOTO Kypca OTBOIMUT 1 y4eOHBI 4ac B HEIEINIO B TEYCHHE KaXKJIOro rojia 00y4eHHs, BCETO
102 y4eOHbIX Haca.
COJJEPYXAHUE YYEBHOT'O KYPCA (IT0 TOJIAM OBYUYEHN )

7 xmacc

IIpencraBnenue naHHBIX B BHUJE TaOJWIl, AuarpaMMm, rpadukoB. 3arojiHeHHe TaOJull, YTEeHUEe U
MOCTPOCHHUE OTHarpaMM (CTOJIOUKOBBIX (CTONOYATHIX) H KPYTOBBIX). UTeHHEe TpaUKOB peabHBIX MPOIECCOB.
H3Bneuenne nHpoOpMaIvi U3 guarpaMM M TaOJINIL, UCIIOJIb30BaHUE U UHTEPIIPETAIUs JTaHHBIX.

OmnucarenbHas CTaTUCTHKA: CpeliHee apudmMeTHUecKoe, MeJIMaHa, pa3zMax, HauOoJIbIllee U HAaWuMEHBIIIee
3HAYCHUs HaOOpa YHCIIOBBIX JaHHBIX. [[puMephl cirydaifHOM M3MEHYHUBOCTH.

Ciy4yaliHbBIN YKCHEePUMEHT (OIIBIT) U CIydaiiHOe coObITHE. BepossTHOCTh U yacToTa. Posib MajiOBEpPOSITHBIX U
MPAKTUYECKHA JIOCTOBEPHBIX COOBITHII B MpHUpoZe W B obirecTtBe. MoHeTa M HWrpajdbHas KOCTh B TEOPHU
BEPOSITHOCTEN.

I'pad, Bepmmua, pedpo. Crenenb BepminHbl. Yucno pédep u cymMMapHasi cTeneHb BepiivH. [IpencraBienue
o ces3HOCcTH Tpagda. enmn n mukiel. [Tytu B rpadax. O6xox rpada (diinepor myrth). [IpexncraBineHne 00
opueHTHpOBaHHOM rpade. Pemenune 3anad c momomisio rpados.

8 kmnacc

[IpencraBnenne maHHBIX B BHUAE TaONWI, auarpamm, TpadukoB. MHOXKECTBO, DJIEMEHT MHOYECTBA,
noaMHOXKecTBO. Omepamu HaJl MHOXECTBaMU: OOBEIHMHEHHE, NepecedeHue, gornoigHeHue. CBoiicTBa
ornepanuii HaJ MHOXECTBAMH: IIE€PEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCHpEeASIINTEIIbHOES, BKIIIOUYCHUS.
Hcnonb3oBanne rpadudecKoro NpeICTaBIICHUS MHOMECTB ISl OMHUCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUI, ITPU PEIICHUH 3a1ad.

N3mepenne paccewmBaHHUsl JaHHBIX. Jlucrnepcusi W CTaHIApTHOE OTKJIOHEHHE 4YHCIIOBBIX HaOOpOB.
Juarpamma paccerBaHUsI.



DneMeHTapHbIe COOBITHS ciydaiiHOro ombiTa. Ciy4aifHble coObITHs. BepositTHocTH coObITHii. ONBITEI C
PaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMU COOBITHSIMU. CirydalHbIM BBIOOp. CBSI3b MEXKIy MaJIOBEPOSITHBIMU M
MPAKTUYECKH JIOCTOBEPHBIMH COOBITUSIMH B MIPUPO/IC, OOIIIECTBE U HAYKE.

JepeBo. CBoHcTBa JEepEBLEB: €AUHCTBEHHOCTD ITYyTH, CYIIECTBOBAHME BHCSYECH BEPIIMHBI, CBS3b MEXIY
9uCIIOM BepmIMH W 4ucioM péoep. IIpaBmno ymHokeHwsi. Pemrenne 3azmad ¢ momomibio  Trpados.
ITporuBotnonoxxHbie coObITHs. Jluarpamma Ditniepa. O0benuHeHne U nepecedeHrue cobObiThii. HecoBmecTHbIe
coOpITHsi. Dopmysia CIIOXKEHHUsI  BEpOSATHOCTEH. VYCiaoBHasT BEpPOSITHOCTH. [IpaBMiiO  yMHOXXEHUSI.
HezaBucumbie coOwiTusi. [IpencraBiieHue sKkcriepuMeHTa B BUJE JepeBa. PelieHue 3ajad Ha HaXOXKICHHE
BEPOATHOCTEH C IOMOIIBIO JIepeBa CIIy4alHOTO DKCIEPHUMEHTA, JuarpaMm Dinepa.

9 xiacc

IIpencraBnenue JNaHHBIX B BHJE TaOIWI, JAuarpamm, rpad@ukoB, WHTEpIpeTanys JaHHBIX. UreHue Hu
IIOCTPOEHME TaOJINII, JUarpamMm, rpauKOB 110 PEaATTbHBIM JaHHBIM.

INepecranoBku u ¢dakropuan. Coueranusi u yucio coderanuii. Tpeyronbauk [lackasns. Pemenue 3agau c
HCIIOJIb30BAHNEM KOMOMHATOPHUKH.

I'eomeTpudeckast BeposiTHOCTh. CilydaiiHbIi BBIOOP TOUKM M3 (PUTYyphl HA MJIOCKOCTH, M3 OTPE3Ka U U3
JOYTH OKPY>XKHOCTH.

HUcneitanue. Ycnex u Heynada. Cepus ucnbelTaHui 10 mepBoro ycnexa. Cepust ucnbltanuii bepHynnm.
BeposiTHOCTH COOBITHIT B CEpUH HCIIBITAHUN bepHyun.

CrnyualiHasi BEJIMYMHA W pPaACIHpPEENICHHE BEPOSTHOCTEH. MareMaTHdeckoe OXHIAHUE M JIUCTIEpPCHSsL.
Ilpumepbl MaTeMaTH4YECKOrO  OXKHUAAHUS KaK TEOPETHYECKOTO  CPEJHEro  3HA4Y€HUsl  BEJIUYUHBI.
MaremaTu4yecKkoe OKUJaHUE U JUCIIEPCUs] CIIy4YalHOH BEJIMYUHBI
«YHCIO YCIIEXOB B CEPHUH HUCIBITAHUN bepHyIumm».

[TonsitTme o 3akoHe OonpmMx uucen. M3MepeHHe BEpOSITHOCTEH C MOMONIbIO YacToT. Ponb M 3HadueHue
3aKOHa OOJIBIIMX YHCEJ B IPUPOJE U OOILIECTBE.



TUTAHHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATI OCBOEHUSI PABOUEI ITIPOT'PAMMBI KYPCA (I10 I'OJIAM
OBYUEHUS)

HpCL[MeTHBIe pe3yJ’ILTaTBI OCBOCHU Kypca «BCpOSITHOCTL n CTaTUCTHUKaA» B 7—9 KJ1accax
XapaKTepI/ByIOTCH CJ'ICILYIOHH/IMI/I yMeHI/IHMI/I.
7 kJ1acce

— Ywurath nH(pOpMAUIO, TIPEACTABICHHYIO B TaOJMIIax, HA AUarpamMMax; MpeJICTaBIIsITh JTaHHBIC B BHUJIE
TaOJIUIL, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIC (CTOJIOUATHIC) U KPYTOBbIC) IO MacCUBaM 3HAYCHUU.

— OmnuceIBaTh M HMHTEPHPETHPOBATH PEalbHBIE YHCIIOBBIE NAHHBIE, IPEACTABIICHHBIE B TaOIWIAX, Ha
auarpaMmax, rpapukax.

— Hcnonp3oBaTh JUTA OIMUCaHUA JaHHBIX CTATUCTUYCCKHUE XapaKTEPHUCTUKHU ! CPEIAHES apI/I(bMCTI/I‘-ICCKOG,
MEauruaHa, HanOOJIbIIIEE U HAUMCHBIIICE 3HAQYCHUs, pa3mMax.

— I/IMCTL HpeI[CTaBJ'IeHI/Ie (0] CJ'Iy‘-IaﬁHOﬁ N3MCHUYMUBOCTHU HA HpI/IMean 1ICH, (1)I/I3I/I'-IeCKI/IX BCJIMYHH,
aHTpOHOMeTpI/I‘-ICCKI/IX JaHHBIX, UMCTb HpeI[CTaBJICHI/IC (e} CTaTPICTI/I‘IeCKOfI yCTOfI‘-IPIBOCTPI.
8 kmace

— M3BiekaTrh U NpeoOpa30BbIBaTh HH(GOPMAIIUIO, TPESACTABIICHHYIO B BUAC TAOJIHII, JUarpamMm, rpadukos;
OPEACTaBIISIThH JaHHBIC B BUJIC TAOHUI, TUarpaMM, TpaduKoB.

— OnucelBaTh JIaHHBIC C IIOMOIIBIO CTAaTHUCTHYCCKUX II0Ka3aTelCi: CpPeOHUX 3HAYCHHU ©W Mep
pacceuBaHust (pa3zMax, TUCHEPCHUS U CTAHIAPTHOE OTKJIOHECHHUE).

— HaxomuTe 4YacTOTBI YHCIIOBBIX 3HAQYCHHW W YacTOThI COOBITHNW, B TOM YHCIE MO pe3yJibTaTaM
U3MCPEHHUN U HAOJIFOICHUA.

— HaxonuTs BEpOsITHOCTH CITydalHBIX COOBITHH B ONBITaX, 3Hask BEPOSATHOCTH BJIEMEHTAPHBIX COOBITHH, B
TOM YHCJIE B OIBITAX C PABHOBO3MO>XHBIMH DJIEMEHTAPHBIMHU COOBITHSIMH.

— Hcmonp30BaTh TpaduUecKnue MOJISIH: JSPEBO CIIyJaifHOrO >IKCIEepPHUMEHTa, AauarpaMMbl Jimnepa,
4HCIOBAast MpsiMast.



— OHepI/IpOBaTL TIOHATUAMU: MHOXKCCTBO, ITOJIMHOXECCTBO, BBIINMOJIHATE OII€CpallHM HaJd MHOXKXCCTBaMM!
06LCHHHCHI/IC, IepeceucHucC, MOOIIOJIHCHHUC, TIICPCUUCIIATh JJICMCHTbI MHOKECTB; IMIPUMCHATH CBOMCTBA
MHO>XCCTB.

— I/ICHOHLSOBaTB rpa(bnquKoe HpeI[CTaB.HCHI/Ie MHOXECTB H CB?[3CI71 MC)KI[y HHUMHU JUJIsI OIIMCAaHU
MIPOIIECCOB M SIBJICHUH, B TOM YHCJIC IPH PEIICHUH 3a7a4d W3 APYrUX YyUEOHBIX MPEIMETOB M KYpPCOB.
9 kmace

— H3Bnekars 1 1peoOpa3oBbIBaTh MH(POPMAINIO, MPEICTABICHHYIO B PA3JIMYHBIX HUCTOYHHKAX B BHJIC
TaOJIUIL, AUarpamMMm, rpaduKoB; IIPEACTABISATh JaHHBIE B BUJIE TaOIUIl, 1UarpamMm, rpadruKoB.

— Pemars 3a1aun opraHn30BaHHBIM [IE€peOOpPOM BapUAHTOB, a TAKKE C UCIIOJIb30BaHHEM KOMOMHATOPHBIX
IpaBUII U METOHOB.

— Hcnonp30BaTh oOmnuMcaTeIbHBIC XapaKTCPUCTUKHN [JIsI MACCHMBOB YHCJIIOBBIX JaHHBIX, B TOM YHUCIIC
CpE€IHHNEC 3HAYCHUS U MEPBI paCCCUBaHUA.

— Haxonute dYacTOThl 3HAYEHWH W YaCTOTHI COOBITHS, B TOM YHCJIE IIOJB3YSCHh pe3yJbTaTaMH
MPOBEAEHHBIX U3MEPEHUN U HAOJIFOISHU .

— Haxonute BepOSITHOCTH CIIydalHBIX COOBITHH B HM3YyYCHHBIX OIBITaX, B TOM YHCJIE B ONBITax C
PaBHOBO3MO>KHBIMHM DJIEMEHTAPHBIMH COOBITHSIMH, B CEpPHSIX HMCHBITAHUN 10 TEPBOTO yCIieXa, B CEepHUsX
ucnslTanui bepnysnu.

— HNmets nmpeaACTaBJICHUC O CJIy‘laI\/'IHOP'I BCJIMYMHC U O paClpecaACIICHUU BepOﬂTHOCTeP'I.

— HMmeTh mpencTaBieHUe O 3aKOHE OOJBIINX YHCENI KaK O MPOSIBJICHUU 3aKOHOMEPHOCTH B CIIy4YalHOM
U3MCHYUBOCTH U O POJIH 3aKOHA OOJBIINX YHUCEII B IIPUPOAC U OOIIIECTBE.



TEMATHUYECKOE IIJIAHUPOBAHUE YUEBHOI'O KYPCA (ITO T'OJAM OBYYEHU )
7 xmacc (ue meree 34 )

JuarpamMm. UreHne u

HaszBa
HHe OcHoBHOe XapakTepuCTHKA JeITeJbHOCTH 0P
pasne co/iepkaHue o0yuaromuxcst
J1a
(TeMbl
)
(umcea
0
4acoB
)
Ipeacrasien IIpencraBnenue OcBauBaThb CIoCco0bI https://resh.edu.ru/
He JAHHBIX NaHHBIX B TaOJIMIax. MIPEJICTaBIICHUSI CTAaTUCTUUYECKUX
(7 v) ITpakTnueckue JAHHBIX W YHMCIOBBIX MAacCHUBOB
BBIYUCIICHUS o c TMOMOTIIBIO TabIIHIL u
TaOJINYHBIM auarpaMM € HCHOJIb30BaHUEM
JaHHBIM. aKTyaJ'l])Hle 1 BAXXHBIX TAHHBIX
HN3Bneuenue u (memorpacduueckne JTaHHEBIE,
HHTEepIIpEeTaLHs MIPOU3BOJICTBO ITPOMBIIILICHHONU
TaOJIMYHBIX u CEeIIbCKOXO3SIMCTBEHHOM
NAaHHBIX. MPOIYKIHNHU, OOIIESCTBEHHBIC H
IIpakTudaeckast MPUPOIHBIC SIBJICHUS).
paboTta HN3yyars meroabl pPabOTHI C
«Tabnuibn. TaOJMYHBIMU U TpadUISCKUMH
T'paduueckoe IPEACTABIICHUSIMA JAaHHBIX C
OpeIcTaBIICHUE IIOMOLIBIO I POBBIX
IaHHBIX B BHUJIE pecypcoB B XoJie
KPYTOBBIX, OPaKTUYECKUX padoT
CTOJIOUKOBBIX
(cTon04aThIX)




TIOCTPOEHHE
nuarpaMmm. [Ipumepsr
nemMorpaduaeckux
JHarpaMMm.
IlpakTuueckast
pabota
«InarpamMmbn»

OnucarejJbH
as
CTATHCTHKA
8 )

YucnoBeie HAOOPHI.
Cpennee
apudmernyeckoe.
MenuaHa 4nCIOBOTO
Habopa. YCTOWYHBOCTh
MeIuaHBbl.
ITpakTnueckas
pabora «Cpennune
3HAYCHUSD.
Hawn6onsmiee n
HauMEHbIIIee 3HAUYCHHUS
YHCJIOBOTO Habopa.
Pazmax

OcBauBarthb TIIOHSATHA:
YHUCIOBON Habop, Mepa
LIEHTPATbHON TeHAeHIHU (Mepa
LIGHTPa), B TOM 4YHCJIE CpelIHee
apupMETHYCCKOE, MEIHAHA.
OnuchIBaTh CTaTUCTHYECKUE
JaHHBIE C IIOMOIIBIO CPEIHETO
apu(METHYSCKOr0 M MeIUaHBbI.
Pemats 3anaun.

HN3yuyars cBoiicTBa CpegHUX, B
TOM  9YHCIE€ C  [OMOIIBIO
Ou(pPOBBIX PECypcoB, B XOOe
OpPaKTUYECKUX padoT.

OcBauBaTthb MOHSITHUS:
HauOoJIbIlIcE W  HaUMCHbIICE
3HAYCHUSI YHCIOBOTO MAaCCHBa,
pa3max.

Pematp 3amaum  Ha  BBIOOD
cnocoba ONMUCaHUS [TaHHBIX B
COOTBETCTBHHU  C  TPUPOJOH

https://resh.edu.ru/




HNaHHBIX Hu HEIsSIMU
HCCIICIOBaHUS




Ilpooonocenue

Hazsann
e OcHoBHOE XapaKkTepuCTHKA JeATeJbHOCTH 250P
pasaena cojiep:kaHue o0yyalonuxcsi
(TeMbI)
(yucio
4acoB)
Cayuaiinas Crnyuaiinas OcBauBaTh INOHATHS: YacToTa https://resh.edu.ru/
H3MEHYHBOCTH M3MEHYHNBOCTh 3HAYCHNH B MAacCHBE IAaHHBIX,
(6 9) (mpumMepsI). IpyIIHUpPOBKA JTaHHBIX,
Yacrora TUCTOrpamMmma.
3HAUECHUI B Crpours U  aHAJIU3UPOBATH
MacCCHBE JaHHBIX. THUCTOTPaMMBEI, noaodupaTnh
I'pynnupoBka. MOAXOJSAIIUNA mar
I'mcrorpamMmel. TPYHIHUPOBKH.
ITpakTnueckas OcBauBaThb rpaduyeckue
pabora MPEACTAaBICHUSI Pa3HbIX BHJIOB
«Cry4gaiinas cllydaHOM UW3MEHYUBOCTH, B
M3MEHYHUBOCTE» TOM  YHCI€ C  IOMOIIBIO
mu(ppPOBBIX PECypcoB, B XOJ€
MPAKTHUYCCKON pPabOThI
BBenenue B I'pad, Bepuiuna, OcBauBaTh HNOHATHA: rpad, https://resh.edu.ru/
TeopuIo pe6po. BepuinHa rpada, pedpo rpada,
rpagos ITpencrasieHue CTEIIEHb (BaJICHTHOCThH
4 v) 3aJ1a4n c BCPIIUHBI), [ICITh U UK.

rnmomoueo rpada.
CrernieHb

(BaJIGHTHOCTB)
BeplIMHBL. Ywucio
pEdep u
cyMMapHas

CTCIICHb BCPIIWH.

OcBauBaTh MNOHSATHS: TIyTh B
rpade, OSWIEpOB myTh, 00XOx

rpada, OPHUEHTUPOBAHHBIN
rpad.

Pemwrare 3agaym  Ha IOHUCK
CYMMBI CTENIEHE  BEpPIUIUH

rpada, Ha MONCK o0xoda rpada,




Llenp ©  1MKIL
IIyte B rpade.
IIpencraBnenue o
CcBsI3HOCTU Trpada.
O6x01 rpada
(PiIepoB  TIYTH).
IIpencrasnenue
06
OPHUEHTHPOBAHHBI
X rpadax

Ha TOUCK nyteu B
OpPHUEHTHPOBAHHBIX rpadax.
OcBanBaThb Crocoobl
IIPE/ICTABIICHUsl 3a/lad U3 Kypca
anreOpbl, TEOMETPUH, TEOPHH
BEPOSITHOCTEH, JIPYTHX
MPEIMETOB C TTOMOIIBIO TpadoB
(KapThl,




CXEMBbI, DJICKTPUYECKHE IICIH,
(GYHKLIHOHAIBHBIE
COOTBETCTBHUSI) HAa MIPUMEPAX

BepositHoCTH
W 4acToTa
cJy4aifHoOro
co0bITHSA

@)

Crny4yallHbIA OTIBIT U

cilydalHoOe
coOmBITHE.
BepositHOCTh u
qacToTa  COOBITHS.
Pons
MaJIOBEPOSITHBIX U
MPaKTUYCCKHA
JIOCTOBEPHBIX
coOmITHII B mpupoae
" B ol1ecTBe.
Momnera u
UrpajibHasl KOCTh B
TCOpPHUH
BEPOSITHOCTEMN.
IIpakTuueckas
paboTta «Yacrtorta

BBIIIAZICHUA OPJia>

OcBauBaThb NOHSATHSA:
CllydaHbIIl ONBIT U Clly4daifHoe
coObITHE, MAJIOBEpPOSITHOE |

MIPaKTUIECKHA JIOCTOBEpPHOE
coObITHE.
H3yuarts 3HAa4YMMOCTh

MaJOBEpPOSITHBIX  COOBITHII B
npupone u olmiecTtBe Ha
Ba)XXHBIX HpHMepax (aBapud,
HECYACTHBIC CI[ydaul, 3aliuTa
nepcoHaNbHOU WHQOPMAIUH,
nepenavda JaHHBIX).

H3yuyaTs poik KIIACCHYECKHUX
BEPOSITHOCTHBIX Mozaenen
(MOHeTa, UWrpajibHas KOCTb) B
TEOPUH BEPOSITHOCTEH.
Ha6aroaaTh M H3y4aTh 9acTOTy

coObITHI B MPOCTBIX
IKCIIEPUMEHTaX, B TOM YHCIIC
c IIOMOLIBIO udpoBBIX
pecypcos, B xoze

MMPAKTHYCCKON paOOThI

https://resh.edu.ru/




O0o01enue,
KOHTPOJIb
(ER))

IIpencraBnenue
JNaHHBIX.
OnwucartenbHast
CTaTHUCTHUKA.
BepositHoCTB
cly4yaiHOTO
COOBITHS

IloBTOPSATH A3y4EHHOE 51
BBICTPAUBATH CUCTEMY 3HAaHUM.

Pemarns 3aJa41 Ha
NpeJCTaBJI€HUE M  OIMCaHue
JaHHBIX c IIOMOIILIO
HU3Yy4YCHHBIX XapaKTEePUCTHUK.
OO0cy:kaarb npUuMepbI
CITy4alHBIX CcOOBITHH,
MaJIOBEPOSITHBIX U IMPAKTUYECKHA
JOCTOBEPHBIX CIIy4alHBIX

COOBITHH, UX POJIU B IIPUPOJE U
JKU3HU 4EJI0BEKa

https://resh.edu.ru/




8 kiacc (e meHee 34 u)

pornm B TIpUPOAE U KHU3HHU
4eJoBeKa

HazBanue
pasjiesa OcHoBHOE XapaKTepuCcTHKa AesTeIbLHOCTH S0P
(Tembl) cojepkanue odyuaromuxest
(yuciio
4acoB)
IloBTOpEHNE IIpencraBnenue IloBTOpPATHL HM3Y4YEHHOE u https: //resh.edu.ru/
Kypca 7 JTaHHBIX. BBICTPAUBAThL CHCTEMY 3HAHHH.
KJIacca OmnuncarenbHast Pemartnb 3agadan Ha
4 v) CTaTHUCTHKA. MIpEeACTaBICHUE W  OINCaHUEe
CryyvaiiHas JTaHHBIX c TTOMOIIIBIO
U3MEHUYHNBOCTb. U3YUEeHHBIX XapaKTEePHUCTHUK.
Cpenxune Pemarnb 3aJa9n Ha
YHCIIOBOTO MpeJICTaBIIeHHE
Habopa. TPYyNIUPOBAHHBIX  JaHHBIX ©
Crnyualinble onucaHue cllyqyaliHOU
COOBITHS. U3MEHYHUBOCTH.
BepositHoctt m Pemarn 3aga4n Ha
9acTOTHI. OIpesicIICHUE YaCTOTHI
Krnaccuueckue CITy4alHbIX COOBITHIA,
MOJIEJIN TEOpPUH ob6cyxaenue MIPUMEPOB
BCPOSITHOCTEH: CIlydalHBIX COOBITHIA,
MOHeTa u MaJIOBEPOSITHBIX u
UrpajbHasi KOCTh HIPaKTHUYECKH  JIOCTOBEPHBIX
CIIydalHBIX  COOBITHIA, ux




OnucarejabHa OTKIIOHCHUSL. OcBauBarthb MOHSATHUSA: https://resh.edu.ru/
f CTATUCTHKA. Jucnepcust JTUCTICPCHS u CTaHAapTHOE
PacceuBanme YUCIJIIOBOTO OTKJIOHCHHE, HCIIOJIB30BaTh
JTAHHBIX Halopa. 3TU  XapaKTEePUCTHUKH  JUIs
4 9) CraHnmapTHOE OTMHUCaHUSI paccenBaHus
OTKJIOHCHHE JTAHHBIX.
YUCIIOBOTO BbiaBurarthb rUMOTE3bI 00
HaOopa. OTCYTCTBHM WIN HAIMYUU CBS3HU
JuarpamMMbr o auarpaMMamM pacCEMBaHUS.
pacceuBaHus Ctpouth JuarpaMMbl
paccenBaHHUS MO WMEIOIIUMCS
OaHHBIM, B TOM 4YHCJIE C
IMOMOIIBIO KOMIIbIOTEPA
MHoxecTBa MHuoxecTBO, OcBauBaTh MOHATHS: https://resh.edu.ru/
4 v) MMOAMHO>KECTBO. MHOKECTBO, 2JIEMEHT MHOKECTBA,
Omnepauun HaI HOAMHOKECTBO.
MHO>KECTBAMH: BbINOJHATH onepauuu HaJg
o0beIMHEHHE, MHOECTBaMU: OOBCAUHCHUE,
repecevyeHue, repeceyeHmne, JOMOJTHEHHE.
JOTIOJTHEHHE. Hcnoab30BaTh CBOMCTBA:
. IepeMeCcTUTENbHOE,
CsoiicTBa
o coyeTaTelIbHOE,
oneparui Ha
. pacrpesiesinTesbHOoe,
MHO>KECTBaMM:
BKJTFOUYeHUs. Mcmoib30BaTh
MIEPEMECTUTEIIEHO
rpadguueckoe npeAcTaBIcHNE
€, coueTaTeIbHOE,
MHOYECTB IIPH OIIMCAaHUH
pacripe/ieIuTenbH
peaNbHBIX MPOLIECCOB U
o€, BKJIFOUCHUSI. o
SIBJICHUW, NPU PEUISHUU 3ajad
I'paduueckoe U3 JAPYTUX Yy4eOHBIX
MpeCTaBICHNUE peaAMETOB U KypCOB

MHOX>XECTB




BeposT
HOCTH
cayvaii
HOr'0
co0bITH
|

(L))

DJIeMEHTapHbI
e COOBITHS.
Crnyuaiinbie
COOBITHSI.
bnaronpusrcr
BYIOIIIHE
3JIEMEHTapHBI
e COOBITHSI.
BepositHocT
COOBITHIA.
OnbIThI c
PaBHOBO3MOXK
HBIMH
3JIEMEHTapHBI
MU
COOBITHSIMH.
CrygaliHbIA
BBIOOD.
IIpakTuueckas
pabora
«OnbIThI c
PaBHOBO3MOX
HBIMH
3JIEMEHTAPHBI
MU
COOBITHSIMH)

OcBauBaTh TOHATHSA:
3JIEMEHTapHOE coObITHE,
cirydaiiHoe coObITHE KaK
COBOKYITHOCTH
61aronpUsITCTBYIOIIUX
2JIEMEHTAPHbBIX COOBITHH,
PaBHOBO3MOYKHEIC

SJIEMEHTApHBIE COOBITHSI.
Pemiats 3agaum Ha BBIYHCIICHHE
BEpOSITHOCTEH CcOOBITHI o
BEPOSATHOCTSIM SJIEMEHTAPHBIX
COOBITHI CITy4YaifHOTO OIIBITA.
PemiaTh 3agauM Ha BBIYHCIICHHE
BEPOSTHOCTEH COOBITHI B OIBITAX
c PaBHOBO3MOKHBIMH
SJIEMEHTApHBIMU COOBITHSIMHU, B
TOM qucie c TIOMOIIBIO
KOMIIBIOTEPA.

ITpoBoaAUTH U M3Y4YaTh ONBITHI C
PaBHOBO3MOXHBIMH
SJIEMEHTApPHBIMH COOBITHSIMH (C
HCIIOJI30BaHUEM MOHET,
UTPATBHBIX  KOCTEH,  Jpyrux
MoOJiesiel) B XOA€ MPaKTHYSCKOMI
padoTsI

https://resh.edu.ru/




Beenenue B
Teopuio rpagos
(CR))

Jlepeso.
CsoiicTBa
Jepena:
€IMHCTBEHHOC
Th myTH,
CYIIECTBOBaH
ue BUCSTYCH
BEPIIIHHBI,
CBS3b MEXIY
YUCIIOM
BEPIIINH u
YHCIIOM

pEdep.
IIpaBuno
YMHOXKEHHUS

OcBauBaTh NOHATHS: JICPEBO
kak rpad Oe3 uuKIa, BHUCSYas
BepiirHa (JINCT), BETBb JICpCEBa,
IyTh B JePEBE, TUaMETpP JIepeBa.
H3yuartsb CBOlCTBA aepesa:
CyIIIECTBOBaHUE BHCSTYEH
BEPIIUHBI, €AUHCTBEHHOCTD ITyTH
MEX/1y IBYMsl BEpIINHAMH, CBSI3b
MEXIY  YHUCIOM  BEPUIMH WU
quciiom péoep.

Pemrats 3ajauM Ha TIOUCK H
NEepEeUYUCIIEHHEe NyTel B JIEpeEBE,
OIpE/EIICHUE  YHUCJIa  BCEPIIUH
wii  pédep B JIiepeBe, OOXOI
OWHAPHOIO JIepeBa, B TOM YHCIIE
c MPUMEHCHHUEM npaBuia
YMHOKCHHUSI

https://resh.edu.ru/




Ilpooonocenue

Cayuaiinble
coOBITHS

@)

ITpoTusBomnon
0’KHOEC
COOBITHE.
Juarpamma
Diinepa.
OO0BeaHEHN
e u
epeceucHUe
COOBITHIA.
HecoBmecTH
bI€ COOBITHS.
Ddopmyna
CIIOKCHUS
BEPOSITHOCTE
. IIpaBuio
YMHOXKCHHS
BEPOSITHOCTE
u. YcnoBHas
BEPOSITHOCTD.
HezaBucumsbl
e  coObITHS.
IIpencrasnen
e
ClIy4alHOTO
3KCIIEPUMEHT
a B BHUIEC
aepeBa

OcBauBaTh MOHSITHSI: B3aHMHO
IIPOTUBOIIOJIOKHBIE  COOBITHS,
omepanuu  HaJd  COOBITHSIMH,
oOBeNMHEHNE W TIepecedeHre
coObITHH, auarpamma Oiiepa
(Ditnepa—BeHHa), cOBMeCTHBIC
U HECOBMECTHBIE COOBITHSI.

HsyuaTthb TeopeMbl o
BEPOATHOCTH OOBEAUHEHUS BYX
coObITHil  (HOPMYIIBI  CHOKESHHUS

BEPOSITHOCTENR).

Pemiath 3agaum, B TOM 4uciie
TEKCTOBBIC 3a7a4u Ha
orpeecHue BEPOSITHOCTEH

OOBEeIMHEHUSI W IIepecedeHUs!
COOBITHI c TOMOIIBIO
YUCJIOBOM IIPsAMOM, AuarpamMm
Ditnepa, (GOPMYIBl CIOKCHHSI
BEpPOSITHOCTEH.

OcBauBaTh TOHATHSI: TIPABUIIO
YMHOKCHHUS BEpPOSITHOCTEH,
yCIIOBHAs BEPOSITHOCTD,
HE3aBUCHMBbIC COOBITHSI JIEPEBO
CIIy4aliHOTO OIbITA.

Hzyuartsb cBOMCTBa
(ompenesneHus) HE3aBUCUMBbBIX
COOBITHI.

Pemartnb 3a1a44 Ha

OIpenesIeHNe M HCMOJIb30BaHUE
HE3aBUCHUMBIX COOBITHH.

https://resh.edu.ru/




Pemiare 3ajaum  Ha IIOUCK
BEPOSITHOCTEH, B TOM YHCIIE
YCJIOBHBIX, C HCHOJIb30BaHUEM
JepeBa CIIy4allHOTO OmbITa

Oo6o0061eHNe,
KOHTPOJIb
@)

IIpencrasne
HHUE JaHHBIX.
OrnucarensH
ast
CTaTHUCTHKA.
T'padsr.
BepositHocTh
clty4aifHOTO
COOBITHSI.
DJIeMEHTBI
KOMOWHATOP
UK

IloBTOpPsAATH HM3yYeHHOE U
BBICTPAUBAThL CHCTEMY
3HAHUH.

Pemiathb 3aJ1a4mn Ha
MpeACTaBJICHUE ¢  OITMCAaHUEe

JaHHBIX c MTOMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK.
Pemiatb 3agaumn [

OpUMEHEeHHEM rpadoB.

Pemars 3agaun Ha HaxXOXKICHHUE
BEPOSITHOCTH CJIy4aliHOIO
COOBITHSI 1O  BEPOSITHOCTSIM
3JIEMEHTApPHBIX COOBITHH, B TOM
qucIie B OIBbITaX c
PaBHOBO3MOXHBIMHU
3JIEMEHTApPHBIMU COOBITHUSIMH.
Pematn 3a1a4uu Ha
HaXO0XKJAEeHUEe BEPOSITHOCTEHN
OOBEIMHEHUSI U TIEPECEUCHUS
COOBITHIA, B TOM quCIe
HE3aBHCHMBIX, c
HCITOJIb30BAaHUEM TI'papUIEeCKUX
npeCcCTaBICHUN " nepesa
CIIy4alHOTO ONbITA.

Pemiatn 3a/1a4M Ha
nepevyrciIeHue KOMOWHAIHI
(ducia MEepecTaHOBOK, 4YHCIa
COYeTaHWMN), Ha HaXO0XKICHUE
BEPOSITHOCTEH COOBITHI ¢

https://resh.edu.ru/




OpUMEHCHHEM KOMOWHATOPHUKH,
B TOM YHCJI€ C UCHOJIb30BAHUEM
TpeyrojabHuka [lackans




9 knacc (He menee 34 u)

(ducila TepecTaHOBOK, YHCIa
COUueTaHMU), Ha HaAXOKIACHUEC
BEPOSITHOCTEH CcoOBITHH c
MIPUMCHCHUEM KOMOWHATOPUKU,
B TOM YHCJIC C UCIIOJIb30BAaHUEM

Ha3sga
HHE OcHoBHOe XapakTepuCTHKA [1eSTeJIbHOCTH 290P
pasne cojiep:KkaHue o0yvaromuxcst
Ja
(TeMbI
)
(umca
0
4acoB
)
IToBTOpEH IIpencraBieHue IToBTOPATHL U3YYCHHOC H https://resh.edu.ru/
He Kypca JTaHHBIX. BBICTPAUBATH CHCTEMY
8 kiacca OrnucarenbHast 3HAHUM.
4 v) CTaTHUCTHKA. Pemats 32244 Ha
Omnepauuu HaJ NpEe/ICTaBJICHUE ¢  ONHCaHue
COOBITHSIMU. JaHHBIX.
HezaBucumocts Pematnb 3a1a4u Ha
COOBITHI HaXO0XKJICHUE BEPOSITHOCTEH
OOBC/IMHCHHUSI W TIEPECCUCHUS
COOBITHH, B TOM  4YHCIIEe
HE3aBHUCHUMBIX, c
HUCIONB30BaHUEM TIpaduuecKux
NpeACTaBIeHUN u aepesa
CIy4aliHOTO OTIbITA.
Pemiatn 3a/1a4M Ha
TepeUYnCICHIE KOMOWHaIHit




TPECYTrOJIbHUKA ITackans

DJieMeHTbI
KOMOMHATOP
HKH

49

KomOunaroproe
MIpaBUIO
YMHOXEHHUSI.
IlepectanoBkHu.
daxropuai.

CoueraHuss U YHUCIIO

COYCTAaHUM.
TpeyroabHuk
ITackas.
IIpakTnueckas
pabota
«Bprauciienue
BEPOSITHOCTEN
HCITOJIb30BaHUEM
KOMOHMHATOPHBIX
pyHKIIMI
SJIEKTPOHHBIX
TaOJIUID>

OcBauBaTthb TIOHSITHSI:
KOMOHWHATOpHOE MIPaBUJIO
YMHOXXEHHUSI, YHOPSTOYCHHAsI
napa, Tpoiika OOBEKTOB,
nepecTaHoOBKa, dakTopuan
4ucia, CO4YeTaHHE,  YHCIIO
coYeTaHuH, TPEYTrOJILHUK
ITackasns.

Pemarnb 3aga4M Ha

NEPCUYUCIICHUE YTOPAAOYCHHBIX
mnap, TPOCK, TNEPEUNCIICHUEC
IepeCTaHOBOK u coueTaHuU

3JIEMEHTOB pa3snuaHBIX
MHO>KECTB.

Pemarn 3a1a4um Ha
MpUMEHEHHE YHClIa COYCTaHUU
B anreOpe (coxpaménHoe
YMHOXeHue, OuHom HeroToHa).
Peuiarp, NpUMeHsIsI

KOMOHMHATOPUKY, 3aJadd _ Ha

https://resh.edu.ru/




BBIUMCIICHHE BEPOSATHOCTCH, B
TOM 4YHCJIE€ C ITOMOUIBIO
SJISKTPOHHBIX TaOJIUI] B XOIe
MPAaKTHIECKOM padOTEI

I'eomeTpuu
eckas
BEepPOSITHOC
Th

(4 4)

I'eomeTpuueckas
BEPOSITHOCTb.
Cray4galiHbIii  BBIOOD
TOYKH U3 (GUTYPHI
Ha IUIOCKOCTH, W3
OTpe3Ka, W3 Iyru
OKPY>KHOCTH

OcBanBaTh MOHATHE
TE€OMETPUYECKON  BEPOSTHOCTH.
Pematnb 3aJda4u Ha

HaXO0XKJE€HUE BEPOATHOCTEN B
OIbITaxX, TMPEACTAaBUMBIX Kak
BBIOOD TOYEK u3
MHOTOYTOJIbHUKA, Kpyra,
OTpe3Ka WU Jyr'd OKPY>KHOCTH,
YHCIIOBOTO MPOMEKYTKA

https://resh.edu.ru/




UcnbiTan Hcnerranue. OcBauBarthb MOHATHSA: https://resh.edu.ru/
ust Ycenex " HCIBbITaHUE, 2JIEMEHTApHOE
Bepnynn Heyla4da. coObITHE B HCHBITaHUHU (yCIIeX
u (6 4) Cepus U Heyjdada), Cephsl UCIBITAaHHHA,
HCIIBITAHUM HACTyIUICHHE IIEpPBOrO ycIiexa
0  TIEpBOTO (Heynaum), cepusi HCIBITAaHUM
ycnexa. bepnynu.
HUcneitanus Pemars 3aga4n Ha HAXOXKIACHUE
bepnymnn. BEPOATHOCTEH COOBITHI B cepuu
BepositHocTn VCIIBITAHUN JI0 IEPBOro ycrexa,
coOeITHI B B TOM 4HCJIE C NPUMEHECHUEM
cepuu hopmysl CYMMBI
UCTIBITAaHUH T€OMETPHUYECKOH IIPOTPECCHH.
Bepnynmm. Pemiars 3aJauu Ha
ITpakTnuecka HaXO0XKIEHUE BEpOSITHOCTEH
st paborta SJIEMEHTAapHBIX  COOBITHII B
«HMcnpiTanus cepud ucnslTaHuil bepnynnu,
bepaymmm» Ha HaXO0XIEHHUE BEPOATHOCTHU
ONPENICAEHHOrO YMUCia YCIIEX0B
B cepuu ucnslTaHuil bepnymiu.
H3yuyars B X0/1€ NPaKTUYECKOH
padoTel, B TOM UYHCIE C
TOMOIIIBIO U POBBIX
pecypcos, CBOMCTBa
BEPOATHOCTH B CEpUHn
vcnblTanuii bepuyuin
Cayyaiin Cryyaitnast OCBONTHL MOHATHS: CITyJalHas https://resh.edu.ru/
as BCJIMYMHA U BEJIMYHMHA, 3HAYECHUE
BeJHYHH pacnpeneicH ciy4yanlHOMN BEJINYUHBI,
a(6 u) ue pacrnpenenieHue BepOsSTHOCTEH.
BEPOATHOCTEH U3zyuarn " 00CyKIATH
: IPUMEDPHI JVICKPETHBIX 51
Maremarnuec

HETIPEPBIBHBIX CIIy9alHBIX




KoO€e
OXHMJAaHUE U
JUCIIEPCHUST
cinydalHoOM
BEJIMYUHBL.
ITpumepsl
MaTeMaTHdec
KOTO
OJKUJIaHUS
Kak
TEOPETUIECKO
TO CpemHero
3HAYCHUS
BEJIMYUHBIL.

Ionsitue o
3aKOHE
OOoJIBIINX
9HCeIl.
W3smepenue
BEPOSITHOCTEH
C  IIOMOLIBIO
9acToT.
ITIpumenenue
3aKOHa
OoIBIINX
qHCeIT

BCJIIMYNH (pOCT, BE€C 4YCJIOBCKa,

YHCJICHHOCTb HaceJIeHUs,
apyrue U3MEHYHUBBIE
BEJIUIHHEI,

paccmaTpuBaBIIECs B Kypce
CTaTHUCTHUKU), MOJEIBbHBIX
CITyJalHBIX BEJINYHH,

CBSI3aHHBIX CO CIIy4YallHBIMHU
onbItTamMu (O6pocaHne MOHETHI,

UTpaIbHON KOCTH, co
ClIy4JaiiHbIM BBIOOPOM U T. II.).
OcBauBaTh MOHSITHSA
MaTeMaTHYECKOe OXKHUJaHUEC
ciy4yaiHOMU BEJIUYUHBI KakK
TEOPETUIECKOE cpenHee
3HAYCHUC, UCTIepCUs
CIIy4yallHOM  BEJIMYMHBI  Kak

aHaJIOr JIUCIIEPCHU YHCIIOBOTO
Habopa.

Pemath 3a/1a4M Ha BHIUYNUCICHHC
MAaTeMaTHYECKOTO OKHIaHUs H
JIUCIIEPCUN JIUCKPETHOMN
ciyJaitHoH BEJTMYHUHBI o
3aJJaHHOMY PAaCIIpPE/ICJICHHIO, B
TOM 4YHCJIE 3ajiad, CBI3aHHBIX
CO CTPaxOBaHUEM H JIOTCPESIMHU.

3HAKOMUTBCHA c
MaTEeMaTHYEeCKUM OXKHIAaHUEM U
aucrepcuen HEKOTOPBIX
pacrnpenesneHuii, B TOM 4YHCIIe
pacnpenencHust ciydyaHOM
BEJINUUHBI

«YUCJIO YCIEXOB» B CepUU
UCTIBITAHUN Bepnyiuu.




WN3yuarh 4YacToTy COOBITHS B
MOBTOPSIFOIIMXCST  CIIy4YalHbBIX
OombITaX  Kak CITyYalHYFO
BEJIHYHHY.

3HAKOMUTHCS c 3aKOHOM
Ooospmx uucen (B ¢opme
Bepuyiun):  npu  Gosbiiom

quciie OIILITOB yacrora
COOBITHST Onu3Ka K €ero
BEPOSITHOCTH.

Pemnarnb 3aJa4Yd Ha HU3MCPCHHUC
BepOHTHOCTefI C IIOMOIIIBIO
qacCToT.

O6cy:kaaThb poib 3aKOHa
OOJIBIINX YHMCEd B 0O0OOCHOBaHUH
YaCTOTHOTO METOJa U3MEPCHHUS
BEPOSITHOCTEH.

OO0cyxaaTh 3aKOH OOJBIINX
quces KaK MIPOSIBIICHUE
CTaTUCTUYECKONH YCTOWYHMBOCTH
B M3MCHYHMBBIX SIBJICHUSX, POJIb
3aKOHa OOJBIINX YHCEII B
NPUPOJIC U B KU3HU YeSJIOBEKA




lIpooonicenue

O0o01eHue,
KOHTPOJIb
(10 v)

IIpencrasn
cHUE
JTAHHBIX.
Onwucareib
Has
CTaTUCTHKA

BepositHoc
Thb
CJIy4aifHOT O
COOBITHSI.
DIeMEHTBI
KOMOWHATOP
HKH.
Crnyualinble
BEJIMYUHBI

"
pacmpenere
HUS

IloBTOPATHL U3y4YECHHOE U
BBICTPAUBATH CHCTEMY
3HaHUH.

Pemiatn 3aJa4um Ha
MpEJICTaBJICHUE ¢  ONHCaHue
JaHHBIX.

Pemiath 3a1aum Ha HAXOXXJACHHUE
BEPOSITHOCTEH COOBITHIL, B TOM
qucie B onbITax c
PaBHOBO3MOKHBIMH
3JIEMEHTApPHBIMU  COOBITHSAMH,
BEpPOSITHOCTEH OOBEOWHEHUS U
nepeceueHust COOBITHH,
BBIYUCIISITH BEPOSATHOCTH B
ONBITaX C CEPUSIMU CIIyHYalHBIX
UCTIBITAHUN

https://resh.edu.ru/
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