5 xnacc

IlosicHuTenbHAsA 3anIUCKa

Pabouas mporpamma yueOHOTO mpenMeTa MaTematuka s S5 kimacca MbBOY MHOTONpO(QHIBHBIN
muuerd ropoxa KupoBo-Uemenka cocraBieHa Ha OcHOBe IlpumepHOW mporpaMMbl OCHOBHOTO OOIIEro
obpazoBanus u mHuH Y MK «Maremaruka — Chepsi» (5-6 xmaccer). Pabouas nporpamma pa3zpaboTtana Ha 0aze
denepanbHOr0 rocyIapcTBEHHOro craHjpapra oOmero oOpasoBaHus, TpeOoBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO oOmiero oOpaszoBaHus, DyHAaMEHTAIBHOTO spa
comepxaHus oOpa3oBaHus. B paboueil mporpamme yuTeHbl HAEH M MOJIOKeHUs KOHIEnumuu mayXxOBHO-
HPAaBCTBEHHOT'O pa3BUTHs M BOCIUTAHUSA JHMYHOCTH TpaxnganuHa Poccuu, IIporpammbl pasButus u
(bopMHUpOBaHUS YHHBEpPCAIBHBIX YUEOHBIX IEHCTBHIA, KOTOpbIE O0ecredrnBaiOT (OPMHPOBAHUE POCCHICKOM
IPaXIAHCKOW HMJIEHTHMYHOCTH, OBJQJCHUS KIIOYEBHIMH KOMIETECHIUSAMH, COCTABJIAIOUMMU OCHOBY JJIs
CaMOpa3BUTHA M  HENPEephIBHOIO 00pa3oBaHuUs, IEJIOCTHOCTh  OOLIEKYJIbTYPHOTO, JIMYHOCTHOIO U
MO03HABATEIBHOTO PA3BUTHUS yJaAIIUXCsl, U KOMMYHUKATUBHBIX KAUECTB JIMYHOCTH.
Yueono-memoouueckoe obecneuenue npozpammul no mamemamuke 6 S Knacce:
1) BynumoBuu E.A. Matemaruka. Apupmeruka. ['eomerpus. 5 kinacc. YueOHHK Uit 00me00pa3oBaTeIbHBIX
opranuzanuit/E.A.bynumosuy, I'.B. lopodees. — M: IIpocsenienue, 2017.
2) byaumoBuu E.A. Maremaruka. Apudmernka. ['eomerpus. 3amauHuk-TpeHaxép. 5 kiacc: mocobue s
yuaiuxcsi  o0meoOpa3oBarenbHbix opraBHusaiuit/ E.A.Bynumosuu, JI.B.Ky3nemnosa, C.C.MwunaeBa u p.,
«IIpoceemenne» 2014 r. (B 3JE€KTPOHHOM BUJIE)
3) Bbynumosuu E.A. Matemartuka. Apudpmeruka. ['eomerpusi. Terpamp-TpeHaxép. 5 kiacc: mocobue yis
yuamuxcs o0meoopazoBaTenbHbix opranusanuii/ E.A.bynumorud, JI.B.Ky3nemora, C.C.MunaeBa u p.,
«IIpoceemenue» 2014 r. (B 3J€KTPOHHOM BHUJIE)
4) Marematuka. Paboune nmporpammsl. [IpeamerHas aunus yueonukoB «Chepbi». 5-6 kinaccsl: mocodue s
yuurenei odmieoopasoBatenbHbix yupexaenuit / [J1.B.Ky3nenosa, C.C.Munaesa u ap.]. — M. : IIpocsemienue,
2011.-80c.

Hna obecneuenun nnodomeopnozo yueéHozo npouecca npeononazaemcsa UCHONb306AHUE UHGOpMauU U
mamepuanog ciedyrouiux Hnmepnem-pecypcos:

e MunucrepctBo oOpa3oBanuss P®D: Owmbka! Hegonyctumbiii o6bekt runepccbinku.; http://www.ed.gov.ru/;
http://www.edu.ru
Tectuposanwue online: http://www.kokch.kts.ru/cdo
[Tenarornyeckast Mactepckasi, ypoku B MIHTepHeT u MHOTOE npyroe: http://teacher.fio.ru
HoBele TexHonoruu B oopa3zoBanuu: http://edu.secna.ru/main
[TyreBoauTens «B Mupe HayKu» JUIs MIKOJIBHUKOB: http://www.uic.ssu.samara.ru/~nauka
Merasanuknoneaust Kupmina u Medoaus: http://mega.km.ru
Caiitel «Mup sHIHKIONIEAHE»: hittp://www.rubricon.ru/; http://www.encyclopedia.ru

B coomeéemcmeuu ¢ smum odpazosamenvnan npozpamma peanusyenmcs ¢ ooveme 170 u., 5 uacoe ¢ nedenwo,
KOHmpoavHblx padom — 11 u umozosaa konmponvnas paboma.

OcHosmnvle memol.
HarypanbHble uncia
I'eomerpuueckue Gurypsl
JlecsiTuunbie IpoOH
OOBIKHOBEHHBIE IPOOH
['eomerpuueckue Tena
BBenenue B BEpOATHOCTH
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OcHoOBHBIE cO/lepKATEJIbHO-MeTOANYeCKHe JJUHUN B KYpce MATEeMaTHKH S KJjaacca
Apudmernxa
HarypaiabHble 4uciaa. Hartypanbuelii psg.  [ecarnunas cucrema cuucieHus. Pumckas Hymepanwus.
Apupmernueckue eiCTBUS HaJ HaTypalbHbBIMH yuciamMmu. CBOMCTBa apu(METHUIECKUX ACUCTBUI.
CreneHsp ¢ HaTypaJIbHBIM [T0OKA3aTEIEM.
UucnoBsle BBIPAKEHMs, 3HAYCHUE YUCIOBOIO BbIpAKEHHUs. [IOpsAAOK NEHCTBUII B 4YMCIIOBBIX BBIPAKECHMUSX,
UCIIOJIb30BaHUE CKOOOK. Perenne TeKCTOBbIX 3a7a4 apu(pMETHIECKUM CIIOCOOOM.
JlenuMocTh HaTypasbHBIX uncen. Jlemutenu u kpatHbie. CBOMCTBA M MpPU3HAKK AenuMocTH Ha 2, 3, 5, 9, 10.
ITpocTbie u cocTaBHbIC yncaa. Pa3nojkeHne HaTypaJbHOrO YKMCa Ha MPOCThIe MHOXKUTENU. Hanbonbiunit oOrmmit
JeTUTEIh U HauMeHblIee olIiee KpatHoe. Jlenenue ¢ 0CTaTKOM.
[Tpubnuxénnoe 3HayeHue BenuuuHbl. OKpyrJeHHe HaTypalbHBIX umced. [IpukHIKa U OLEHKa pe3yabTaToB
BBIYHCIICHUN.
Jpodu. OObikHOBeHHass JpoOb. OcHOBHOE CBOHCTBO Jpobu. CpaBHEeHHE OOBIKHOBEHHBIX JIpOOEH.
Apudmernueckue aeicTBUs ¢ OOBIKHOBEHHBIMHU JApo0simu. HaxokaeHue yacTH OT IIeJIOr0 M ILIEJO0ro Mo €ro
YacTH.
TexcToBble 3a7a4n. PemieHre TEKCTOBBIX 33124 apuU(PMETHUIECKUM CIIOCOO0M.
N3mepenusi, npubJIM:KeHUsl, OeHKU. EIMHUIBI W3MEpeHUs JUIMHBI, IUIOMAaH, 00bEMa, Macchl, BPEMEHH,
cKopocTu. Pa3mepbl 00BEKTOB OKpykaromero Mupa (0T 3JeMEHTapHBIX YacTHUIl 10 BceleHHoi), MTenbHOCTh
IIPOLIECCOB B OKPYXKAIOLIEM MHUPE.
OnucarenbHasi craructuka. Komounaropuxka. [Ipencrainenre JaHHbIX B BUJe Ta0buul, quarpamm. Pernienue
KOMOMHATOPHBIX 33734 1epedbopoM BapHaHTOB.
Harasanas reomerpusi. Harnsiaeie npeacrasieHust o ¢purypax Ha IDIOCKOCTH: TpsiMasi, OTPE3OK, JIyd, yrol,
JIOMaHasl, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYr. UeThIpeXyrojbHUK, IPSIMOYIOJIBHUK, KBaapaT. TpeyrosibHUK,
BU/JIBI TPEYrOJIbHUKOB. [IpaBuiibHbIE MHOTOYTOJBHUKH. M300paxkeHue reoMeTpudeckux puryp.
Jnuna otpeska, ynomaHoi. Ilepumerp MHoroyrosnbHuka. EnvHunbel msMmepeHus MHbL. M3MmepeHue AJIMHBI
OTpPE3Ka, IOCTPOCHUE OTPE3KA 3aJaHHOU JUIVHBI.
Buns! yrios. I'pagycHas mepa yrina. M3smepeHue U ocTpoeHue yrioB ¢ IMIOMOILIBIO TpaHCIopTupa. buccekrpuca
yria.
[Tonatue miomanu QuUrypsl, eIUHMLBI HM3MepeHHMd Iuomanau. llimomanbs NPSAMOYTONbHMKA, KBajapara.
[Tpubnux€HHOE M3MepeHue moanu GUryp Ha kiaeryaroil Oymare. PaBHoBenukue Gurypsl.
Harnsinaele mpencTaBieHHs O TPOCTPAHCTBEHHBIX (Urypax: KyO, NHapajsieNienurne], MNpu3Ma, MUpaMuia.
N300paskeHue NpoCTpaHCTBEHHBIX Guryp. MHororpanHuku. [IpuMepsl pa3BEPTOK MHOTOIpaHHHUKOB.
[Tonatue 06bEMa; equHULBI 00BEMa. OOBEM NMPAMOYTOJIBLHOTO Napasenenunesa, Kyoa.

O:xuiaeMble pe3yJibTaThl 00YyYeHHsl MaTeMaTHKe B 5 KJacce:

K Baxneiimmm pe3ynpraTraM 00yueHHst MaTeMaThke B 5 kiacce npu npenogaBanuu no Y MK «Cdeppi»
OTHOCSTCS CIEAYIOIINE:

® B JIUYHOCHHOM HATIPABJICHHUH!
-3HaKOMCTBO C (pakTaMH, WJUTFOCTPUPYIOIIMMH BaXKHBIC TAIbl PA3BUTHS MaTeMaTUKHU (M300peTeHne AeCATHIHON
HyMepaluH, 0OBIKHOBEHHBIX JIpO0eH, NeCATHYHBIX IpoOei; MPOUCX0XKIEHHE TEOMETPUH U3 MTPAKTUYECKUX
notpeOHOCTEH rozei);
-CIIOCOOHOCTH K SMOLIMOHATBHOMY BOCIIPHATHIO MX 0OBEKTOB, pacCyXACHUH, peleHuil 3a1ad,
paccMaTpuBaeMbIX Mpooiiem;
-yMEHHUE CTPOUTH pEYeBble KOHCTPYKIMU (yCTHBIE M TUChMEHHBIE) C WCIOJIb30BAHHEM HW3yYCHHOMU
TEPMHUHOJIOTUM U CUMBOJIMKH, [IOHUMATh CMbICII IOCTABJIEHHOM 33a[1a4M, OCYIIECTBIATh IEPEBOJL C ECTECTBEHHOTO
A3bIKa HA MATEMAaTUYECKUN 1 HA00OPOT;

® B .MemanpeoMenHomM HaANPABJICHUH:
-YMEHHE TUIAHUPOBATh CBOIO JIEATENBHOCTh NPH PEIICHUH yUeOHBIX MaTEMaTUYECKHX 3a/1a4, BUJIETh PA3JINUHbIC
CTpaTeruy peleHus 3aa4, OCO3HAHHO BBHIOUPATH CIIOCOO pelIeHus,
-yMeHHUe padoTaTh ¢ y4eOHBIM MaTEMAaTUUECKHM TEKCTOM (HaXOIUTh OTBETHI Ha MIOCTABJICHHBIC BOTIPOCHI,
BBIJICIISITH CMBICJIOBBIE (DParMEHTHI | TIP.);
-YMEHUE MPOBOIUTH HECIIOKHBIE T0KA3aTEIbHBIE PACCYKIEHUS, ONUPAsCh HA N3YUYECHHBIE ONIPEIEICHMUS],
CBOJCTBa, IPU3HAKHU; PACIIO3HABATH BEPHBIE U HEBEPHBIEC YTBEPKACHHUS ; UIUIFOCTPUPOBATH IPUMEPAMU
U3yUYeHHBbIE TIOHATHS U (PaKThl, ONPOBEPraTh ¢ IOMOIIBI0 KOHTPIPUMEPOB HEBEPHBIEC YTBEPKICHNUS;
-YMEHUE IEHCTBOBATh B COOTBETCTBUHU C IIPEJIOKEHHBIM aITOPUTMOM, COCTABIIATH HECIOKHBIE AJITOPUTMBI
BBIUHCIICHUI U IOCTPOCHUM;




IpUMEHEHHE TPUEMOB CAMOKOHTPOJIS P PEIIEHUH Y4eOHBIX 3a/1a4;
yYMEHUE BUJIETh MATEMAaTUUECKYIO 3a/1a4y B HECIIOKHBIX IIPAKTUYECKUX CUTYaALUAX;

® B npeOMemHOM HANIPABJIEHNH.
-BJ1aJieHue 0a30BbIM MOHATUHHBIM allllapaToM 10 OCHOBHBIM pa3/ieiiaM COJICP KaHuUS;
-BJIaJICHUE HaBBIKAMU BBHIYHCICHUH ¢ HATYpaIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U ICCATUYHBIMU APOOSIMH,
MOJIOKUTETHHBIMU U OTPHUIIATETILHBIMU YHCIIAMH,
-yMEHUE peniaTh TEKCTOBBIC 3a/1a4 apu(hMETHISCKIM CIIOCOOOM, UCIIOJIBb3Ys PA3IMYHBIC CTPATETHH U CIIOCOOBI
paccyKJ1eHus;
-YCBOCHHE HA HATJISTHOM YPOBHE 3HAHUH O CBOMCTBAaX IUNIOCKUX M MPOCTPAHCTBEHHBIX (DUTYD;
-pruoOpETeHIE HABBIKOB UX U300paXEHUS; YMEHUE MCTIOIh30BaTh T€OMETPUUYCCKHI SI3BIK /ISl ONUCAHUS
MIPEAMETOB OKPY>KAIOIIEr0 MUPA;
-pUOOpPETEHHE OTBITA U3MEPEHHUSI JUTHH OTPE3KOB, BEIMYHMH YIJIOB, BEIYUCICHUS IUIOMAAeH 1 00bEMOB; ---
MOHUMAaHUE WU U3MEPEHUS AJIVH, TUIOMaaeH, 00bEMOB,
-3HAKOMCTBO C UJIeeil KOOpUHAT Ha MPSAMOM U Ha IJIOCKOCTH; BHITIOTHEHUE CTAaHAAPTHBIX MIPOLIETYp Ha
KOOPJMHATHOM TUIOCKOCTH;
-IIOHMMAaHUE ¥ UCIOJIb30BaHNE UH(DOPMAIUH, IPEACTaBICHHON B (hopMe TaOIuUIbl, CTOIOYATON HIIM KPYyrOBOK
arpaMMBl;
-yMEHUE pemiaTh MpocTerie KOMOMHATOPHBIE 3aa4l TepedOPOM BO3MOXKHBIX BAPUAHTOB.

IlnanupyemMblie pe3yJbTaThl 0CBOEHHS Y4eOHOr0 Kypca
B pezynomame uzyuenus memot «JIunuu» odyuaroumiuecs 0014#CHblL yMems .

e PaszmuuaTh BUABI TUHUH,

[TpoBoauTH 1 0003HAYATH MPSAMYIO, Y4, OTPE3OK, TOMAHYIO;

e CTpouTh OTPE30K 33JaHHON JAITUHBI U HAXOJAUTh JJIUHY OTPE3Ka;

e Pacno3HaBaTh OKPYXHOCTb; IPOBOJUTH OKPYKHOCTh 33/IaHHOTO PANYCa,;

[TepexouTh OT OAHHUX €IUHUI] U3MEPEHUS TMHBI K IPYTUM €IMHUIIAM, BEIOUPATH MOIXOSIIUE €THHUIIBI
M3MEpEeHUs B 3aBUCUMOCTH OT KOHTeKcTa 3anauu. Iloiyuam 603moxcHoCHb.

e [IpuoOpecTH ONBIT BHIMOTHEHUS MPOCKTHBIX pabOT 1o TeMaM: «CTapuHHBIE MEPHI ATHHBI»,

«MIHCTpYMEHTBI 1J1s1 U3MepeHust JUTHHY», «OKPYKHOCTH B HAPOJIHOM MPHUKIIATHOM HCKYCCTBEY.
B pezynomame uzyuenus memvt <Hamypanohoie uucna» odyuarouiuecs 00714CHbl yMems.

e [loHuMaTh OCOOCHHOCTH JACCATUUHOM CUCTEMbI CUMCIICHUS; 3HATh Ha3BaHUs Pa3psIoB U KJIaccoB (B TOM
YHCIIE KMUJUTHOHY» ¥ «KMUILTAAP/I»);

e YuraTh ¥ 3aIIUCHIBATh HATYPAJbHBIC YUCIIA ,HICTIONB3YS TAKXKE U COKpaIlEHHbIE 0003HaYCHUs (ThIC., MJTH,
MJIPAT); YMETh MPEICTABIIATH HATYPAJILHOE YHCIIO B BUIC CYMMBI Pa3psIHBIX ClIaracMbIX;

e [IpuoOpecTr OMBIT YTEHUS YUCEN, 3ATUCAHHBIX PUMCKUMU IIUPPaMU, UCTIONB3YS B KAUeCTBE
CIPaBOYHOTO MaTepuaia Tabiuiy 3HaueHuid Takux uudp, kak L,C,D,M; untaTth 1 3anucsBaTh
PUMCKHMH I (PpaMU YKCIIa B IPOCTEHINNX, HAnOOIee yOTPEOUTENIbHBIX clydasx (Hampumep
IV, XI1L,XIX);

e CpaBHHBaATh U yMOPSIOYMBATH HATypaJIbHBIE YMCIIA, UCIIONB3YS AJIS 3allUCH pe3ysbTaTa 3HaKu < U >,
YHUTATh U 3allMCHIBATH JBOMHBIC HEPABEHCTRA;

e U300paxarh HATypalbHbIC YHCIIa TOYKAMU Ha KOOPJMHATHON NPSIMOI; IOHUMATh M YMETh UUTATh
3anucu tuna A (3);

e OKpyrasTh HATYpaJbHBIC YUCIA IO YKA3aHHOTO pa3psija, MOSICHSS IPU ’TOM CBOM JICHCTBUS;

e 3HaTh TEPMUHBI IPUOTIKEHHOE 3HAUCHUE C HEIOCTATKOM» U KIPUOIMKEHHOE 3HAYCHHE C U30BITKOMY;

e IIpuobpecTu nmepBOHAYANBHBIN OMBIT pElIeHNs KOMOMHATOPHBIX 3a/1a4 METOI0M Iepedopa Bcex
BO3MOYKHBIX BapUaHTOB.

nOYYaAm 603MONCHOCHID'

e IO3HAKOMHUTHCA C IO3HIIMOHHBIMHA CUCTEMAMH CUUCICHUS

e yrayOuTh U Pa3BUTH MPEACTABICHUS O HATYPaTbHBIX YHCIAX

e MpuoOpecTH MPUBBIYKY KOHTPOJIUPOBATH BHIYUCICHHUS

B pezynvmame usyuenus memot «/leiicmeus ¢ HAmypanbHbIMU YUCIAMUY» 00YHAIOUUECA OONIHCHDL.

e BrimonHATh apudMeTHUECKUe JEHCTBYS C HATYypalbHBIMU YHUCIAMH, HAXOIUTh 3HAUYEHUS YHCIOBBIX

BBIPQ)KEHUH, YCTaHABIMBAS MOPSIIOK BHITIOTHEHUS JCHCTBHIHA,



e 3HaTh, KaK CBA3aHBI MEXy COOOU JCUCTBUS CJIOXKCHUS U BBIYUTAHUS, YMHOXKCHUS U JICJICHHS, 3HATh
TEPMHUHBI «CJIAraeMoe», KBBIUUTAEMOE», «JICIIMMOE» U TIP., HAXOAUTh HEU3BECTHOE YUCIIO B PABEHCTBE Ha
OCHOBE 3aBHCUMOCTHU M€Ky KOMIIOHEHTAMH JCHCTBU;

e [IpencraBnsaTh NPOU3BEICHUE HECKOJIBKUX PABHBIX MHOXKHUTENICH B BHJIC CTCIICHH C HATYpPaJIbHBIM
HOKa3aTesieM; 3HaTh TEPMHHBI «CTEIIEHb YHCIIa», KOCHOBAHHME CTEIIEHM», KIIOKA3aTelb CTENCHUY,
BO3BOJIUTh HATYPAJILHOE YHCJIO B HATYPAIbHYIO CTCTICHb;

e Pemrate HeCOXKHBIC TEKCTOBBIC 3a/1a41 ApU(YMETHUECCKUM METOJIOM;

e Pemrate HecOXKHBIC TEKCTOBBIE 3a/1a4X Ha IBUKCHUE IBYX 00BEKTOB HABCTPEUY APYT IPYry, Ha
JIBIYKCHUE PEKe.

ROJIYUam 603MONCHOCHb:

e YIIYOWTH M PA3BUTH MPEICTABICHUS O CBOMCTBAX JICIMMOCTH HATYypPAIbHBIX YHCEIT

e  HAYYHMTHCS UCIOJIH30BAThH MPUEMBI, PAI[HOHAIN3UPYIOIINE BIYUCICHHS, IPUOOPECTH MPUBBIUYKY
KOHTPOJIUPOBATh BBIUMCIICHUS, BRIOUPAst TIOIXOSIIHI ISl CATYallUU CIOCO0;

e  OIIYTUTh FTAPMOHHIO YUCEJ, TOJIMETHTD PA3JINYHBIC YHCIOBbIC 3aKOHOMEPHOCTH, TIPOBECTH
MaTeMaTUYECKOE UCCIIC0BaHUE.

B pesynomame uzyuenus memol «Mcnonv3osanue ceoiicme 0eiicmeuil npu ¢bl4ucieHuax» 00yuaouuecs
00/1)ICHbL

e 3HATh U YMETh 3alIUCHIBATH C IOMOIIBIO OYKB IEPEMECTUTEILHOE U COYETATEILHOE CBOMCTBA CJIOXKCHUS
U YMHOXCHHS, PACTIPEICIUTEIbHOE CBOMCTBO YMHOXKEHHSI OTHOCUTEIIBHO CJIOXKCHHS

e B Hec/IokHBIX cTy4asix HCIIO0JIb30BaTh PACCMOTPEHHBIC CBOMCTBA /ISl TIPEOOPa30BaHUSI YK CIOBBIX
BBIPQKCHUI . TPYIITUPOBATH CJIaraéMble B CYMME U MHOXHTEIIH B TIPOU3BEICHUH; C TTIOMOIIBIO
pacIpene/TeIbHOTO CBOMCTBA PACKPBIBATh CKOOKH B IMTPOU3BEJCHUN U BBIHOCUTH B CyMME OOIIU I
MHOYKHUTEITh 32 CKOOKH; BBITIOJHSISI TPE0Opa30BaHUE BHIPAXKEHHS, 3aITUCHIBATH COOTBETCTBYIOIIYIO
IIETIOYKY PAaBEHCTB;

e Pemare apupmMeTHuecKUM CrI0COOOM HECIIOKHBIC 33/]aUd HAa YaCTH M HA YpaBHEHUE.

ROJIYUam 603MONCHOCHD:
e [lo3HAKOMHUTHCS C IPUEMaMH, PAIMOHATM3UPYIONTUMHE BBIUHCIICHUS M HAYYUTHCS UCIIOJIb30BATh HX;
e [IpuobOpecTn HaBBIKK UCCIIEIOBATEIBCKONU PAOOTHI.

B pezynomame uzyuenus memol <Yenvl u MHO20Y2016bHUKU» 00YUAIOUUECA OO0IHCHBL YMEMD'

e Pacrno3HaBath yriibl; HCHOJIB30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMHU: BEPILIUHA, CTOPOHA,
OuccekTpuca,

e Pacno3naBatk ocTpble, TyIbIE, PSMbIC, Pa3BEPHYTHIC YIIIbI,

e V3MepsTh BeMUUHY yTIiia ¢ TOMOIIBIO TPAHCIOPTUPA U CTPOUTH YTOJI 33]JAHHOM BEJTMUUHBI;

e CrpouTh OUCCEKTPHUCY YIiIa C TOMOIIBIO TPAHCIIOPTUPA;

e Pacno3naBaTh MHOTOYTOJIBHHKH; UCIIOJIH30BaTh TEPMUHOJIOTHIO, CBI3aHHYIO C MHOTOYTOJIbHUKAMHU:
BEpILIMHA, CTOPOHA, YroJl, TUaroHajb; IPUMEHATh KIACCH(PUKALINIO MHOTOYTOJILHUKOB.

e H300paxaTh MHOTOYTOJIBHUKH C 3a/IaHHBIMU CBOHCTBaMH; pa30MBaTh MHOTOYTOJIbHUK Ha 3aJIaHHbBIC
MHOT'OYTOJIbHUKHY,;

e Bpuucnare nepumMerp MHOTOYTOJIBHUKA.

ROJIyuam 803MONCHOCHID'

e [IpuoOpecTu OMBIT BHIMOJIHEHUS MPOSKTHBIX padoT 1o Temam: «['eoMeTpus mudepodIaTa 4acoB co
cTpenkamMu», KMHOTOYTOJIBHUKU B OKPYXKAIOIIEM MHPE.

B pesynomame uzyuenus memul </lenumocms uucen» ooyuarouguecs 0014CHbl yMEmy.

e BrnaneTh NOHATHIMH «ICTUTEIB» U KKPATHOE», IOHUMATh B3aUMOCBSI3b MEXKy HUMH, YMETh
yIOTPEOJISATh UX B PEYH;

o Ilonumats o603nauyenuss HO/J (a;b) u HOK(a;b), ymers naxonute HOJl 1 HOK B He CJI0KHBIX Cllydasx;

e 3HaTh OMNpE/CIICHUE MPOCTOrO YMCIIA, YMETh IPUBOMTH IPUMEPBI MTPOCTHIX U COCTABHBIX YUCEIl, 3HATh
HEKOTOPBIC DJIEMEHTAPHBIE CBEJCHHUS O MPOCTHIX YHUCIIAX.

ROJIyuam 603MONHCHOCHID'

e Pa3Buth npeacTaBICHUS O POJIA BBIYUCICHHI B TIPAKTHKE;

e IIpuobGpectu ONbIT IPOBEICHUS HECIIOKHBIX JIOKA3aTEILHBIX PACCYKICHHUIA;

B pezynomame uzyuenusn memut «TpeyzonbHuku u uemulpexyzonibHUKU» 00y4aouiuecs 001 cHbl:

e Pacno3naBatk 1 U300pakaTh OCTPOYTOJIbHBIC, TYIIOYTOJIbHBIC, TIPSIMOYTOJIbHBIC TPEYTOJIbHUKH;

e Pacno3naBark paBHOOEAPEHHBII TPEYTOJIBHUK U UCIIOIB30BATh CBA3aHHYIO C HUM TEPMHUHOJIOTHIO:
OOKOBBIC CTOPOHBI, OCHOBAHHE; PacliO3HABaTh PABHOCTOPOHHHI TPEYTOJIbHHK;



e Crpoutb paBHOOEAPEHHBII TPEYrOIBLHUK IO OOKOBBHIM CTOPOHAM U YIITY MEKIY HUMU; TOHUMATh
CBOICTBO paBeHCTBA YIJIOB IPH OCHOBAHUM PaBHOOEAPEHHOTO TPEYrOJIbHHKA,

e CrpouTh NpsMOYTOJbHUK Ha HEJIMHOBAHHOW Oymare ¢ OMOIIbIO YePTEKHBIX HHCTPYMEHTOB,

o [loHumaTh CBOMCTBA AMAroHanei NPsSMOYroJIbHUKA, PACIIO3HABATh TPEYTOJIbHUKH, TIOTy4aeMble PU
pa30ueHuu NPsAMOYTOJbHUKA €T0 JHArOHAJSIMU,;

o PacnosnaBark, MOJETHPOBATh U M300paXaTh paBHbIC (UTYPHI;

e N30o0OpaxxaTh MHOTOYTOJIbHUKH C 33JaHHBIMU CBOMCTBaMH; pa30MBaTh MHOTOYTOJIbHUK Ha 3a/laHHbIE
MHOT'OYT'OJIbHUKHY,;

e Bbuucnare nepumeTp TpeyroibHUKA, IPSIMOYTOJIBHUKA, TIOLIA/b MPSIMOYTOJIbHUKA, IPUMEHSTh
€IMHUIIBI U3MEPEHUS IIIOIA M.

ROJIyuam 603MOIMCHOCMY:

e Hayuurtbcs BeIUMCIATE TUIOMAAN GUTYP, COCTABICHHBIX U3 ABYX U O0Jjiee MPsSMOYTOJIbHUKOB,

e IIpuobOpectu HaBBIKU UCCIEI0BATEIBCKONU PAOOTHI.

e IIpuoOpectu ONBIT BHINMOJHEHUS NMPOSKTHHIX PaboT Mo TemMaM: «[lepumeTp U mionaap MKOJIBHOTO
y4yacTka», « [lnaH mKoIbHOM TeppUTOPUI.

B pezynomame uzyuenus memot </[poou» obyuaioujuecsa 001HCHbL yMEMDb '

e 3HaTh, YTO O3HAYAIOT 3HAMEHATENb M YUCIUTENb IPOOU, YMETh YUTATh U 3alIUCHIBATh APOOH,
WJUTIOCTPUPOBATH Ip0oOb KaK JIOJIO 11€J0T0 Ha PUCYHKAX M YePTEeKaX;

e Haxoaute 1po0b OT BETUYHHBI, ONUPASCh HA COJEPIKATENbHBIN CMBICI MOHATHUS APOOH;

e CoOOTHOCUTH APOOH U TOUKH KOOPAMHATHON MPSMOH;

o IlonumaTts, B 4€M 3aKIIIOYAETCsI OCHOBHOE CBOIMCTBO JpoOH, MILTIOCTPHPOBATH PABEHCTBO Apo0deil ¢
MOMOIIIBIO PUCYHKOB U YEPTEXEH, C MOMOIIbIO KOOPAUHATHOMN MPSMOH;

o Coxkpatmars 1podu, MPUBOIUTH IpoOU K HOBOMY 3HAMEHATEIN0, K 00IIeMy 3HAMEHATENI0, CPaBHUBATH U
yIOPSI0YUBATh Jpoou;

e 3anuceIBaTh B BUJE APOOH YaCTHOE JBYX HATYPaJIbHBIX YHCEN, IPEJICTABIIATH HATYPAJIbHOE YHCIIO B BUJIE
Jpoou.

ROJIyuam 603MOINCHOCY:

o Pa3BuTh u yriryOuTh 3HaHUS 0 YKcie (0OBIKHOBEHHBIE IpOOH)

B pezynvmame uzyuenus memur «/leiicmeus ¢ opodoamu» odyuarouiuecs 00Ja34CHbL YyMENb'

e 3HAaTh U 3alMCHIBATH C OMOLIbIO OYKB MPaBHJIa CIIOKEHUS U BEIUUTAHUS ApOOei ¢ 0JUHAKOBBIMU
3HaMEHATEeNSIMU; BBITOJIHATH CJIOKEHUE U BBIUUTAaHHE Apo0eii ¢ OTMHAKOBBIMU U C pa3HBIMU
3HaMEHATeNSIMHU;

o Bnaners npuémamu BelJIeNIEHUS 1IETI0M YaCTH U3 HENPaBWILHOW ApOOU U MPECTaBICHUS CMEIIaHHOM
IpoOu B BUJE HENPaBUIIbHOM;

e 3HATh U 3aMCHIBAThH C IOMOLIbIO OYKB MpaBHia YMHOKEHUS U AeJeHus ApoOeil; NpUMEHATh paBuia Ha
NpakTUKe, BKIIOYas clyyau JeMCTBUI C HATypaIbHBIMHU YHCIAMH U CMELIaHHBIMH JAPOOsMHU;

o Bnaners npuémamu perieHus 3a1a4 Ha HaX0KJICHNE YaCTH LEJIOr0 U LEJIOro Mo €ro 4acTH,

o Pemare 3HaKOMBIE TEKCTOBBIC 3a/1a4H1, COJEpPIKALIIE APOOHBIE JaHHBIE.

ROJIYYaAm 603MOHCHOCHID'

e HayuuTbcs BBINONHATH OLEHKY U MIPUKHJIKY PE3YJIbTAaTOB apU(PMETHUECKUX ACUCTBUM ¢ APOOHBIMU
yucnamu.

B pezynomame uzyuenus memot «<Mno202pannuKku» ooyuaoujuecs 00n)icHbL:

o Pacno3naBare HMIMH/P, KOHYC, LIAp.

o Pacno3HaBaTe MHOTOTPaHHUKH; UCTIOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C MHOI'OIPaHHUKAMH:
BEpILIUHA, peOpo, IPaHb; YUTATh NPOECKIIMOHHOE U300paKeHNe MHOTOT PaHHHUKA,

o Pacno3naBare napanienenumnes;, 1300paxkaTh ero Ha Oymare B KJIETKY, OIPEesTh U3MEPEHHUS;
pacrio3HaBaTh U Ha3bIBaTh MUPAMULLY;

o Pacno3naBath pazBepTKy Ky0a; MOJEIUpPOBATh KyO U3 €ro pa3BepTKH.

MOJIy4aT BO3MOKHOCTb!
o IlpuoOpecTu ONBIT BHIOJHEHUS MPOEKTHBIX PAOOT Mo TeMaM: «MoJien MHOTOIpaHHUKOBY, «O0beM

KJIACCHOM KOMHAThI», «MaKeT JOMUKa JJIs EeHKa», K MHOTOrpaHHUKH B apXUTEKTYpeE».

e Pa3BuTHs NpoCcTpaHCTBEHHOT'O BOOOPayKEHUS
e VYrinyOuTh U pa3BUTh NPEJCTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYPaAX.
B pezynvmame uzyuenus memor «Tadnuysvt u ouazpammor» 00yuaroujuecs 00ax4CHbL YMEms:

e AHanM3upoBaTh FOTOBBIE TAOJUIIBI U TUArPaMMBbl, OTBEYaTh Ha MOCTABJICHHbBIE BOIIPOCHI, J1eJ1aTh
NPOCTENIINE BBIBOBI U3 NMPEICTABICHHBIX JAHHBIX;



e 3anoNHATH HECTIOXKHBIE TAOMUIIBI, CIIEAYS HHCTPYKIIHH.
nony4am 603MONCHOCMY.
[TosryunTh HEKOTOpPOE MPECTABICHHE O METOIUKE MTPOBEACHHUS OIPOCca OOIECTBEHHOTO MHEHHS



6 KJacce

IlosicHuTeIbHAS 3aNHMCKA.
Paboyas mporpamMma 1Ho MaTeMaTHKE OpPHEHTHpOBAaHA Ha ydalluxcs 6 KIaccoB M peaju3yeTcs Ha OCHOBE

CJICAYIOIUX HOPMATHBHBIX TOKYMEHTOB:

@enepanbubiii 3akoH Poccuiickoit @enepauun or 29 nexabps 2012 r. N 273-®3 «OO6 obpa3oBaHuu B
Poccuiickoit denepanum»;

ITIpuka3 MunucrepcTBa o6Opa3oBanuss W Hayku Poccuiickoirt ®egepammu ot 17.12.2010 Nel897 «O6
YIBEpXKICHUH  (DefepaibHOTO  TOCYIAapCTBEHHOro  00pa3oBaTeNbHOTO  CTaHAAapTa OCHOBHOIO  OOILIEro
oOpa3zoBaHU».

ITpuka3 MunuctepctBa obpasoBanus U Hayku Poccun ot 29.12.2014 Ne 1644 «O BHeceHUH M3MEHEHHUU B
npuka3 MunHuctepcTBa oopazoBanus u Hayku Poccuiickoit ®eneparuu ot 17 nexadbps 2010 r. N 1897 «O6
YIBEpXKICHUH  (hefiepaibHOTO  TOCYIAapCTBEHHOTO0  00pa3oBaTeNbHOTO  CTaHAAapTa OCHOBHOIO — OOILIEro
o0Opa3oBaHU»;

@enepanbHblii TepedyeHb YYEOHHMKOB, PEKOMEHAYEMbBIX K HCIOJB30BAHUIO MPH pPEATH3alUU HUMEIOIUX
rOCYJapCTBEHHYIO aKKpEAUTAIMI0 O00pa3oBaTEIbHBIX MPOrpaMM HA4yaJIbHOTO OOIEro, OCHOBHOI'O OOIIEro,
cpenHero obmero oOpasoBanus. (YTBepxkaeH npukazoM MuHHCTepcTBa 0Opa3oBaHusi M Hayku Poccuiickoit
@eneparun Ne 253 ot 31.03. 2014 r. Buecensl usmenenust  Ilpukazom MunucTepcTBa 00pa3oBaHUs U HAyKH
Poccuiickoit ®enepanuu Ne 576 ot 08.06.151.);

[TporpamMma o MmareMaTuke s 5-6 kiaaccoB 0011e00pa30BaTeILHOM MIKOJIBI, aBTOPOB- COCTABUTENEH
N.N.3ybapesoii, JI. K. bopTtkeBud - M.: Muemosuna, 2014 r.

Lean oOyuenus:
OBnaneHue CHCTEMOW MaTeMaTHUYECKUX 3HAHWW U yMEHUH, HEOOXOAMMBIX Ui MPUMEHEHHs B MPAKTHUYECKOU

JESITeNbHOCTH, U3YYSHHS CMEKHBIX UCIUILTNH, IPOJ0JDKEHUS 00pa30BaHus;
®opMupoBaHNE UHTEIIEKTA, a TAKKE JIMYHOCTHBIX Ka4eCTB, HEOOXOAMMBIX YEJIOBEKY ISl ITOJHOLICHHOM JKU3HU
B COBPEMEHHOM OOIIECTBE, pa3BUBAEMBIX MATEMATUKOM: SICHOCTH U TOYHOCTH MBICIH, KPUTUYHOCTHU MBIILIICHHS,
UHTYULUH, JIOTUYECKOIO  MBIIUIEHUS, DJJEMEHTOB  aJTOPUTMUYECKOM  KYyJIbTYpBl, IPOCTPAaHCTBEHHBIX
NpeACTaBICHNUH, CIIOCOOHOCTH K MIPEOI0JICHUIO TPYAHOCTEH;
dopMmupoBaHUe MpPEACTAaBICHUNH 00 HAEIX W METOJAaX MaTeMaTHKU KaK YHHBEPCAJIbHOIO S3blKa HAyKd H
TEXHHUKH, CPEACTBA MOACIUPOBAHNUS IBJIEHUN U IIPOLIECCOB;
Bocnuranue oTHOIIEHUS] K MaTeMaTUKE KaK K 4acTH OOIIeYeI0OBeUYeCKO KyIbTyphl, (OpMUPOBaHHE TOHUMAHUS
3HAYUMOCTH MaTEMaTHKU JJIs1 HAYYHO-TEXHUYECKOTO Iporpecca.

3agaumn o0ydeHus:
[TproOpereHne MaTeMaTUYECKUX 3HAHUIM U YMEHUH;
OgnageHre 0000IIEHHBIMU CITIOCOOAMU MBICIIUTEIBHON, TBOPUECKOM JeSITeIbHOCTH;
OcBoeHne KommeTeHIWi (y4eOHO-ITO3HABATENbHOM, KOMMYHHKATUBHOW, pe(ICKCUBHOW, JMYHOCTHOTO
caMopa3BUTHA, HHHOPMATMOHHO-TEXHOJIOIMYECKOH, IEHHOCTHO-CMBICIIOBOH);
[Toctpoenne 00pa30BaTENBHOrO MpoLEcCa € YYETOM HHIAMBHIYaIbHBIX BO3PACTHBIX, IICUXOJIOTMYECKHX
0COOEHHOCTEH 00yUaromuxcs.
JlocTikeHue BhIIEyKa3aHHbIX 1IeIei 0CyIIecTBIsIeTcs B mpoluecce (opMUPOBaHUS CIEAYIOIUX KOMIIETEHIHIL.
VueOHO-TI03HaBaTeNbHOW (IIOCTaHOBKA IIETIM M OpPTraHH3alMs €€ JOCTIKCHHUS, YMEHHUE IMOSICHUTh CBOIO IIEJb;
OpraHu3anus IUIAHUPOBAHMS, aHAIN3a, pedIIEeKCUU, CAMOOILIEHKH CBOEl yueOHO-II03HABATENbHOM AEATEIbHOCTH,;
MOCTAHOBKA BOIIPOCOB K HaOJII0JaeMbIM (hakTaM, MOUCK MPUYUHBI SBICHUM, 0003HAaUEHUE CBOETO NMOHUMAHUS
WIM HEMOHMMAaHMsA 10 OTHOUICHHIO K U3ydaeMod mpolOiieMe; IOCTaHOBKAa II03HABAaTENbHOM 3aJaud U
BBIIBJKCHUE TUIIOTE3bl, BBIOOP YCIOBHM IpOBEJCHUS HAOMIONEHHS MM OIBITa; BHIOOP HEOOXOIUMOIO
o0opyI0BaHuUs, BIIAJCHUE W3MEPHUTEIbHBIMU HAaBbIKaMH, paboTa ¢ MHCTPYKLMSAMM; HCIIOJIB30BAHUE HIIEMEHTOB
BEPOSATHOCTHBIX U CTAaTUCTHUYECKUX METOJIOB MO3HAHMS, ONHCAHHE Pe3yibTaToB, (OPMYJIMPOBAHUE BBHIBOJOB;
YCTHOE U IMCbMEHHOE BBICTYIUIEHHUE O PE3YJIbTaTax CBOETO MCCIEN0BAHUS C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
CPE/ICTB M TEXHOJIOTHI: TEKCTOBBIE U IpaMuecKue peAaKkTOPbl, IPE3CHTALUH);



KommyHukatuBHO# (ymMeHue paboTaTh B Tpylme, TOTOBHOCTb K pPEYCBOMY B3aMMOJICHCTBUIO H
B3aHMOIIOHUMAHHIO);

PednexcruBHO# (CITOCOOHOCTH M TOTOBHOCTB K CaMOOIICHKE, CAMOKOHTPOJIIIO M CAMOKOPPEKIINH);

JIngHOCTHOTO camopa3BUTUsl (OBIaJeHHE Croco0aMH JAEATEIBHOCTH B COOTBETCTBUU C COOCTBEHHBIMH
UHTEpECaMd U  BO3MOXKHOCTSMH, OOECIEUMBAIONIMMH  (PU3MYECKOe, JIyXOBHOE M HHTEIUIEKTyalbHOE
CaMOpa3BUTHE, SMOIIMOHAIBHYIO CAMOPETYJISIHIO U CAMOTIOJJIEPIKKY);

HudopMaiHOHHO-TEXHOJIOTUYECKON (YMEHHE OPHEHTHPOBAThCS, CAMOCTOSTENILHO HCKaTh, aHAJIM3HPOBATH,
MPOU3BOAUTE OTOOpP, MpPeoOpa3oBHIBATH M OCYIIECTBIATH NEpeHOC WHGOpPMAIMM ¥ 3HAHUWA MPU MOMOIIU
pEaITbHBIX TEXHUYECKUX 00BEKTOB M MH(POPMALIMOHHBIX TEXHOJIOTHH);

LleHHOCTHO-CMBICIIOBOM  (CIOCOOHOCTh BUJETh W MOHUMATh OKPYKAIOIIUH MHUDP, OPUCHTUPOBATHCS B HEM,
0CO3HABaTh CBOIO POJb U IpeJHa3Hau€HHE, YMEThb BHIOMpATh LIEJNEBbIE U CMBICIOBBIE YCTAaHOBKHM JJISI CBOMX
JEHUCTBHUI M IOCTYIKOB, IPUHUMATD PEIICHHS).

CoaepsxkaHnue nporpaMmai.

o TlonoxutenbHble U oTpuLaTeNbHbIe yncna. Koopaunarsl. [IoBopoT, LieHTpanbHas U 0ceBasi CAMMETPHS.
[TapannenbsHoCTh NpsiMbIX. KoopanHaTHas npsiMasi U KOOpAMHATHAS II0CKOCTh. [lonoxkuTenbHbIe U
oTpuuarenabHblie ynciaa. Moayns uucna. [IporuBonosoxseie uncia. CpaBHeHue uncen. Yucnosbie
BBIPAXKCHUS, COICPIKAIIINE 3HAKU «+» U «- «, Anredpanydeckas cymma U ee cBoicTna. [IpaBuio BeIYMCICHUS
3HA4YEHUs reOpandeckoi CyMMBI IBYX dncell. YHUCIIOBbIE TPOMEXYTKH. Y MHOKEHHE U JIeTIeHNe
MOJIOKHUTEIBHBIX U OTPUIATEIBHBIX YHCeN, OOBIKHOBEHHBIX ApoOelt. [IpaBuio ymMHOKEHUS JUIs
KOMOHMHATOPHBIX 3a7a4.

. [TpeoOpa3oBaHne OyKBEeHHBIX BbIpakeHUH. PackpbiTie CKOOOK. YTIpoleHne BeIpakeHuid. Pemenue
ypaBHeHMH. Pemienue 3a1au ¢ momorpio ypaBHeHuid. OCHOBHBIE 3a7a4l Ha ApoOu. OKpy) HOCTb. [IinHa
OKpPY>KHOCTH U Ijioniaas kpyra. [llap u chepa.

. JenumocTh HaTypallbHBIX Yyncell. JlenuTenu U KpaTHble. J[eTuMOCTb IPOU3BEACHHS, CYMMBI U Pa3HOCTH
yucen. [Tpusnaku nenmumoctu Ha 2; 3; 4; 5; 9; 10; 25. IlpocThie u cocTaBHbIe yucha. Pa3noxenue yncna Ha
npocTble MHOKUTENU. Hanbonpuii o0muii genurens 1 HaMMeHblee oo1ee kpatHoe. BzaumHo npocteie
yucia. [IpusHak 1enMmMocTy Ha IPOU3BEICHUE.

. Matematuka Bokpyr Hac. OTHomeHue qByxX uncen. JJuarpammel. [TponopuuoHanpsHOCTh BEIUYKH.
Pemenue 3a1a4 ¢ moMOLIBIO0 TPONIOPLUIA. 3HAKOMCTBO C BEPOSITHOCTBIO M €€ MOACYETOM.

. HTorosoe moBTOpEHUE.

Pacnpenesienne y4eOHbIX 4acOB IO pa3jejaM NIPOrpaMMbl
KonnyecTBo 4acoB, OTBOJMMBIX HA U3y4EHUE KaXKIOU TEMbI, U KOJIUYECTBO KOHTPOJIBHBIX padoT Mo
TaHHOM Teme. paboT

HaumMeHnoBaHue pa3zienoB U TeM Kon-Bo | Koia-Bo
4acoB | KOHTPOJIbHBIX paboT

BBo1HOE OBTOpEHHE 4 1

ITonoxxutenbHBIE U OTpHUIIATENbHBIE yrcaa. KoopnuHate! | 62 3

ITpeobpazoBaHre OYKBEHHBIX BRIPQKEHUH 37 2

JlenuMoCTh HaTypabHbBIX YUCEI 31 2

MatemaTuka BOKpYT Hac 29 1

Hrtorosoe nosropeHue 7 1

OO01ee KOJIMYECTBO YAaCOB 170 10

o TpeOoBaHusi K ypOBHIO MOATOTOBKH YyYAIIHUXCH.
JIMYHOCTHBIM pE3yIbTATOM U3YYCHHUS TpeaMeTa sBIsSeTcs (OPMHPOBAHUE CIEAYIONIMX YMEHUH U

KQueCTB.
Pa3zBuTne yMeHUH SCHO, TOYHO U TPAMOTHO H3JaraTb CBOM MBICIM B YCTHOM U NMUCbMEHHOW pE4YH, NOHUMATh
CMBICJI IIOCTABJIEHHOM 3a1a4y,



KpeaTuBHOCTh MBIIIICHNS, OOLIEKYJIbTYPHOE W MHTEIUICKTYaJIbHOE DPAa3BUTHE, WHHUIIMATHBA, HAXOJYUBOCTH,
aKTUBHOCTH MPH PEIICHUH MAaTeMaTUYECKUX 3a/ay;
®opmMupoBaHNE TOTOBHOCTH K CAMOPA3BUTHIO, AaJbHEUIIEMY 00yUEHHIO;
BeicTpanBath KOHCTpYKIMHU (YCTHBIE M NMUCHMEHHBIE) C HMCIOJIb30BAaHHEM MaTEMaTUYeCKOHW TEPMUHOJOTHU H
CHUMBOJIMKH, BBIIBUTaTh apryMEHTALIMIO, BHITIOJIHATH MIEPEBOJ] TEKCTOB ¢ OOBIIEHHOTO SI3bIKa HA MAaTeMaTHYECKUI
1 o0patHo;
CtpemiieHne K CaMOKOHTPOJIIO TIpolLecca U pe3ysbTara AesTebHOCTH;
CnocoOHOCTh K HMOLMOHAIBHOMY BOCIPHUATHIO MAaTeMaTHUECKUX MOHATUH, JIOTUYECKUX PaCCyXKICHUH,
croco0OB pelIeHHs 3aJa4, paCCMaTPUBAEMBIX MPOOIIEM.

MertanpeIMeTHBIM pPe3yJabTaTOM H3y4YeHHs Kypca sBiseTcss (OpMHUpPOBAHME YHHUBEPCAJIBHBIX Y4EOHBIX
nevictuit (YY]I).
Perynsarusneie YV /I:
CamocTosTenbHO 0OHAPYKUBATh U GOPMYIUPOBATH YUeOHYIO TpobIeMy, onpeaesaTs ueib Y /;
BeigBurate BepcuM pelieHHs NpoOsieMbl, OCO3HaBaTh (M HMHTEPHIPETHPOBATH B Clydae HEOOXOIMMOCTH)
KOHEUHBIA pe3ynbTaT, BBIOMpPATh CpENCTBA MOOCTHXKEHUS €M M3 MPEUIOKEHHBIX, a TaKXKe HCKaTh HX
CaMOCTOSITEIILHO;
CocraBisaTh (MHIMBHIYaJIbHO WM B TPYIINE) IJIaH PEHICHUs Mpo0IeMbl (BBIIOJIHEHUE TPOSKTA);
Pa3pabaTbiBaTh MpOCTEHIIME ANTOPUTMBI Ha MaTepualie BBINOJIHEHHUS JEHCTBHH C HATYPaIbHBIMHM YHCIIAMHU,
OOBIKHOBEHHBIMH U JIECITUYHBIMU JIPOOSIMHU, TOJIOKUTEIbHBIMU M OTPULIATEIbHBIMH YHCIAMH;
CBepsth, paboTas IO IUIaHY, CBOM JEHCTBHS C LENbIO U TPH HEOOXOJMMOCTH HCHPABIATH OIIMOKH
CaMOCTOSTENFHO (B TOM YHUCIIE U KOPPEKTHPOBATH IUIAH);
CoBepIIeHCTBOBATD B IMAJIOTE C YUUTENIEM CaMOCTOSTENILHO BEIOpaHHBIE KPUTEPUN OLIEHKH.
ITo3naBarenbhbie YV /I
@®opMmupoBaTh NpEACTaBICHHE O MaTeMaTHMYecKol Hayke Kak cdepe 4YeroBEeYeCKOW MAesATeNbHOCTH, O €€
3HaYMMOCTH B Pa3BUTHUHU [IUBHIN3AIUH;
[TpoBOANTH HAOIIOJEHNE U SKCIIEPUMEHT 01 PyKOBOJICTBOM YUHUTEIIS;
OcCyIecTBIATh PACHIMPEHHBIN MOUCK WH(POPMALIUU C UCIIOJIb30BAHUEM pecypcoB OnbanorTek u MHTepHeTa;
OmnpenensaTs BO3MOXHBIE HCTOYHHKM HEOOXOTUMBIX CBEACHUH, aHATU3UPOBaTh HailleHHYI0 WH(OpMAaIUIO U
OLIEHUBATh €€ I0CTOBEPHOCTH;
Vcnonp30BaTh KOMIIBIOTEPHBIE U KOMMYHUKALIMOHHBIE TEXHOJIOTUH JUIs JJOCTHXKEHUS CBOMX IIeJIeH;
Co3naBath ¥ MpeoOpPa30BBIBATH MOJAEITH U CXEMBI JIJIs pEIIeHUs 3a/1a4;
OcymecTBiaTe BbIOOp Hambosee >PQPEKTUBHBIX CIOCOOOB pELICHHs 33aJad B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBUH;
AHanM3MpOBaTh, CPAaBHUBATH, KIACCUPHUIIMPOBATH U 000011aTh (DaKThI U SIBICHUS,
JlaBatb onpeseneHus HOHATHIM.

KommynukatusHble YV /I
CaMOCTOSTEIbHOOPraHU30BbIBaTh  y4eOHOE B3aUMOJEHCTBME B rpynmne (ompenensiTh OOIIUe — IIEiH,
JIOTOBApUBAThCS APYT C IPYrOM H T.[I.);
B nuckyccun ymMeTh BBIIBUHYTh ApI'YMEHTBI U KOHTPAPI'YMEHTHI;
VYUUTHCS KPUTUUHO OTHOCUTCSA K CBOEMY MHEHUIO, C TOCTOMHCTBOM NPH3HABATH OLIMOOYHOCTh CBOETO MHEHHS U
KOPPEKTHPOBATH €T0;
[loHuMasi MO3UIMIO APYTOTO, pa3iu4yaTh B €ro pedyd: MHEHHE (TOUKY 3pEHUs ), 10Ka3aTelIbCTBO (apryMEHTBHI),
¢axThl (rMNOTE3bI, AKCUOMBI, TEOPHH);
VYMeThb B3IISIHYTh HAa CUTYallUIO C HHOM MO3UIMU U IOTOBAPUBATHCSA C JIFOJbMH UHBIX ITO3UIUHA.

[TpenmeTHBIMU pe3ysbTaTaMU 3y4eHHs Kypca sBIseTcs COOPMUPOBAHHOCTD CJICAYIOIIUX YMEHUH.
[TpeamerHas obnactb «ApudmeTnra»
BbInoHATE ycTHO apupMeTHuecKue AEHCTBUS. CIOXKEHHWE W BBIYMTAHHE JIBY3HAUHBIX YMCEN M JECATUYHBIX
npobeit ¢ AByMsI 3HAKaMH, YMHOKEHHE OJHO3HAUHBIX YMCEN Ha JBY3HAuHble, apu]MeTHuecKue omneparuu c
OOBIKHOBEHHBIMH JIPOOSIMH C OJHO3HAYHBIM 3HAMEHATEIEM U YUCIIUTEIIEM,



[lepexoaute OT OAHOM (OpPMBI 3amHMCH YUCET K JAPYrod, MPEACTaBIATh JECATUYHYIO JpoOb B BHJE
OOBIKHOBEHHOH M B MPOCTEHIINX CIy4asx OOBIKHOBEHHYIO B BHJE ACCATUYHOW, MPOLEHTH — B BHUJIE APOOH U
IpoOb — B BUJE MPOIICHTOB,

CpaBHMBATh palMOHAJBHBIC YHWCIA, BBIMOJHATH apUPMETHUYECKHE NEHCTBUSA C pPAalMOHAIBHBIMU YHCIIAMH,
HAXOJMTh 3HAUCHHS YUCIIOBBIX BHIPKEHUI (LITBIX U APOOHBIX), UCTIONb3Ys TUCHMEHHBIC BHIYMCIICHHS;
OKpyTJIATh LeNble YUCIa U JeCATUYHbIE JPOoOH, BHIIOIHATH OLIEHKY YHCIOBBIX BBIPAXKCHUH;

[Tonp30BaThcss OCHOBHBIMU €AMHUIIAMM JUIMHBI, MacChl, BPEMEHH, CKOPOCTH, IUIOIAAH, 00beMa; MepeBOIUTH
OJTHU €JMHULIBI U3MEPEHUS B IPYTHUE;

OOnanath 3HAHUSMH O CBSI3UM MEXIy IpynmnaMu BeluduH (IeHa, KOJMYECTBO, CTOMMOCTH; CKOPOCTB, BpeM,
IyTh; IPOU3BOIUTEIBHOCTD, BpeMs paboThl, paboTa);

Pemate TEKCTOBBIE 3a/1a4, BKIIIOYAs 3a/1a4M, CBA3aHHBIE C OTHOIECHUSIMH U C MIPONOPLHUOHATBHOCTHIO BEIMYHH,
JIpoOsIMU M IPOLIEHTAMH.

Hcnonb3oBath NpuOOpEeTeHHBbIC 3HAHMUS M YMEHUS B IPAKTUYECKON NESITEIbHOCTH U IOBCETHEBHOM
KU3HU JUIS:

Pemienue HECIO0XKHBIX MPAKTUYECKUX PACUETHBIX 3aj[ay, B TOM YHCJIE C UCIOJb30BAaHHEM IPU HEOOXOIUMOCTHU
CIPaBOYHBIX MAaTEPUAIIOB, KAJIbKYJIATOPA;

VY CTHOHM NPUKUAKK U OILICHKH pe3yibTaTa BBIYMCICHH; MPOBEPKU PE3yJabTaTa BBIUMCIECHUS C UCIIOJIb30BAaHHEM
pa3IMYHBIX TPUEMOB,3

WuTepnperanun pe3yiabTaToB pellieHHs 3a7ad ¢ Y4eTOM OTpaHWYEeHUH, CBA3aHHBIX C pealbHBIMU CBOMCTBAMHU
paccMaTpUBaEMbIX MTPOLIECCOB U SBJICHHH.

[TpenmerHas o0nacTh «IeMEHTHI alreOphI»

[TepeBoaNTH yCIIOBUS 33124 HA MAaTEMaTHYECKHUH S3bIK;

Hcnonp30BaTh METO/IbI pabOTHI ¢ MAaTEMAaTUUECKUMH MOJICIISIMH;

BeimosnHaATe anreOpanueckue npeoOpa3oBaHUs LENBIX BBIPAKEHUH M MPUMEHATh MX A peleHHst y4eOHBIX
MaTeMaTHYeCKUX 3a]a4 1 3a/1a4, BOZHUKAIOIINUX B CMEXHbIX YUEOHBIX JUCHUIUINHAX

OcyIecTBiiATh B BBIP@XEHUSAX W (POpMyJax YHUCIOBBIE IOJICTAHOBKM U BBINOJHATH COOTBETCTBYIOIIUE
BBIUNCIICHUS,

OmnpenensiTb KOOPAMHATHI TOYKU Ha KOOPIUHATHON MPSAMOIi;

N3006pakaTh yncia TOYKaMU Ha KOOPAMHATHOM MPSIMOH;

OmnpenensiTb KOOPAMHATHI TOYKH HA TNIOCKOCTH, CTPOUTH TOUKH € 33JJAHHBIMU KOOPJIMHATAMH,

CocTtaBnsaTh OyKBEHHbIE BBIpOKEHHMS MU (DOPMYJBI MO YCIOBHSM 3a/ad; OCYIIECTBIATH B BBIPAKCHHUIX U
(opMynax YMCIOBbIE IOJCTAHOBKH U BBIIOJIHATH COOTBETCTBYIOIINE BBIUUCIICHUS,

Pemiare nuHeiHbIe ypaBHEHUS U YpaBHEHUs!, CBOISIIMECS K HUM,

Pemate TeKCTOBBIE 331a4H aITreOpanuecKUM METOIOM.

Hcnonb3oBaTh MpUOOpPETEHHbIE 3HAHUS U YMEHHUs B MPAKTUYECKON JESITENbHOCTH U IOBCETHEBHOM
JKU3HU JJIS1 BBIIIOJIHEHHS pacyeToB Mo (opMyliaM, COCTaBJICHUS (OPMYI, BBIPAKAIOIIUX 3aBUCUMOCTH MEXKIY
peaJbHBIMU BEIMYUHAMM.

[TpeamerHas 00nacTb «IEMEHTBl T€OMETPUN»

[Tonp30BaThCsl TEOMETPUUECKUM SI3BIKOM JUTSL OMIMCAHUSI IPEIMETOB OKPYKAIOIIEro MUpA,;

Pacnio3naBaTth reomerpudeckue (GUIypsl, pa3indyarh UX B3aUMHOE PACIONI0KEHUE,;

N306paxxkaTh reomerpudeckue (Urypbl, paclo3HaBaTh Ha UYEPTEXKax, MOJENAX U B OKpyXKarolleld oOCTaHOBKE
OCHOBHBIE IIPOCTPAHCTBEHHBIE TEJA,;

B npocTeinmx ciaydasx cTpOUTh pa3BepPTKH IPOCTPAHCTBEHHBIX TEI;

Beraucnste muiomniam, nepuMeTphl, 00bEMbI MPOCTEHIINX reoMeTprueckux ¢uryp (Ten) mo Gopmynam.

Hcnonb3oBaTh MpUOOpPETEHHBbIE 3HAHUS M YMEHHMS B HPAKTUYECKOM IEATENbHOCTH U IMOBCETHEBHOM
KU3HU JUIS:

PemieHusi HECIOXXKHBIX TI'€OMETPUYECKUX 33/ay, CBA3AHHBIX C HAXO0XJIEHUEM H3YYEHHBIX TIE€OMETPUYECKUX
BEJINYMH (MCIIOJB3Ys IPH HEOOXOIMMOCTH CIIPABOYHHUKH U TEXHUYECKHE CPE/ICTBA);
[TocTpoeHmii reoOMeTpUUECKIMU MHCTPYMEHTaMH (JIMHEWKa, YTOJIBHHK, IIUPKYIb, TPAHCIOPTHUD).



[TpenmerHas 00nacTb «IEMEHTHI BEPOSITHOCTU M CTATUCTHKUY

BocnpuHuMare M KpPUTHYECKHM AaHAJIM3MPOBATh HH(OPMAIUIO, MPEACTABICHHYI0 B pPa3IUYHBIX (hopmax,
MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTUX PEaTbHBIX 3aBUCUMOCTEH;

Pemath ynoOHBIM ai1st ce0si crtocoOoM (B TOM YHCIIe ¢ TOMOUIBIO TaOIHIl U TPaUKOB) KOMOMHATOPHBIC 3aa4H:
Ha MEPEeCTaHOBKY U3 TPEX 3JIEMEHTOB, MMPABUJIO MPOU3BEICHHS, YCTAHOBICHUE YUCIIA TTap HA MHOXKECTBE U3 3-5
3IIEMEHTOB,;

Ctpoutsb mpocTeiime TMHeHHbIe, CTOI0YaThie U KPYTOBbIE AUAarpPaMMBbl;

IIpon3BOAUTE NIOACUET BEPOSITHOCTEN B MPOCTEHIIINX CIIydasix;

OcymecTBiATh Iepedop U MOACYET YKCa BAPHAHTOB, B TOM YHCJIE B IPOCTEHIINX MPUKIIAHBIX 3aa4dax.

Hcnonb30BaTh MpUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYCCKOU JNEATEIHHOCTH M MOBCEAHEBHOW KU3HU IS
CpPaBHEHHUS U aHAJIM3a Pa3HOTO poja WH(OpMaIK, IPEICTABICHHON B BIIE JUarpamMmm, rpadukos.
Mecro npenmera
Ha usydyenue mpeamera oTBOAMTCSA S5 yacoB B Hezento, uroro 170 gacoB 3a y4ueOHblli rog. B konue
W3YYCHUS KKIOW TEMBI MPEIyCMOTPEH PE3EPBHBINA YPOK, KOTOPBIM MOXKET OBITh HCIOJIB30BAH IS PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX 3a7[a4, HECTAHIAPTHBIX 3a/1a4 10 TeMe, /s 3alIUThl MAaTEpUaIoB MPOEKTOB U MIPH
paboTe ¢ MCTOPUUECKUM COAEPIKaHUEM Kypca.
[ToMUMO KOHTpPOJIBHBIX PabOT CHCTEMa OLICHUBAHUS BKIIIOUAET CIEAYIONTNE BUIABI KOHTPOJIS:
[IpenMeTHBIE TPOCKTHI;
NuauBuayanbHas paboTa Mo KapTodKam;
CamocTrosTenpHas pabora,;
TectoBas pabora,
MareMaTU4eCcKuil JUKTAHT,
[TpakTuueckas pabora,
KonTpomnsHas padora.
Y4eOHOoe 1 yueOHO-TTPaKTHIeCKOe 00ecTieueHIe
e Jlocka MarHuTHasi C KOOPAMHATHOM CETKOM;
KOMITIEeKT K1acCHBIX YePTEKHBIX HHCTPYMEHTOB!
Jluneiika, Tpancroptup, yrousHuk (30°, 60°), yronpauk (45°), nupKyms,
KoMITIeK Tl JeMOHCTPAIMOHHBIX MNIAHUMETPUIECKUX (DUTYP B CTEPEOMETPHUECKUX TEIl.

IInanupyemsble pe3ynbTaThbl

1.Harypanbubie uncina. [IpoOu. PannonanbHble yncna

VY4eHUK Hay4uTCs:

* OIIEpUPOBATH MOHATUSAMH, CBA3AHHBIMU C JAEIUMOCTBIO HATypaIbHBIX YUCEI,

* BEIpaXKaTh YMCIIAa B 9KBUBAJICHTHBIX (popMax, BbIOMpas HanOoJiee MOIXOAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM
CUTyaluy,

* CPaBHUBATH U YIOPSI0YUBATH PALIMOHAIBHbIE YNCIIA;

* BBINIOJIHSTH BBIYMCIEHUS C PALlMOHAIBHBIMHU YMCIIAMM, COUYETasl YCTHBIE M MUCbMEHHBIE TPUEMBI BBIUMCIICHUH,
IIPUMEHEHNE KAJIBKYJIATOPA;

* HCIIOJIb30BaTh IIOHSTHUS U YMEHHsS, CBS3aHHBIE C INPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLEHTaMH, B XOJI€
pellIeHNs MaTeMaTU4eCKUX3aJad M 3aJad M3 CMEXHBIX IIPEIMETOB, BBINOJHATH HECIIOKHBIE IPAKTHUYECKUE
pacy€Tsl.

YYeHUK MOJyYUT BO3MOXKHOCTD!

* I03HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMaMU CUMCIIEHHUS C OCHOBAHUSAMH, OTIUYHBIMU OT 10;

* YIIIyOUTh ¥ Pa3BUTh MPE/ICTABICHUS O HATYpPaJIbHBIX YUCIIAX U CBOWCTBAX JAEIMMOCTH;

* HAYYUTbCA  MCIIOJIb30BAaTh  NPUEMBI,  PALMOHATU3UPYIOLIME  BBIYUCIEHUS, NPUOOPECTH  MIPUBBIUKY
KOHTPOJIUPOBATh BBIUMCIIEHUS, BEIOWPAst MOJXOALINH I CUTYalllu CIIOCO0.

2.13mepenus, mpuOImKeHus, OLEHKU



Y4eHuk Haydurcs:

* HCIIOJIb30BaTh B XOJI€ PEIICHUS 3a/1ad >JIEMEHTapHbIe MpPEJICTABICHHs, CBS3aHHBIE C MPUOTMKEHHBIMU
3HAYCHUSMHU BEJINYHH.

VY4eHUK NOJyYUT BO3MOXKHOCTD!

* IOHATbH, YTO YUCIIOBBIEC JaHHBIC, KOTOPBIE HCIIOIB3YIOTCS Ul XapaKTEPUCTHKH OOBEKTOB OKPYKAIOLIETO MUPA,
SBIISIIOTCS. IPEUMYIIIECTBEHHO MPUOMMKEHHBIMHU, YTO MO 3alMCH MPUOMMKEHHBIX 3HAUYEHUH, COIep)KalIuXCs B
MH(POPMALMOHHBIX HICTOYHUKAX, MOYKHO CYAMTH O MOTPEUIHOCTH MPUOINKCHNUS;

* IOHSATbH, YTO MOTPEHIHOCTh Pe3yJbTaTa BBIUMCIECHUI JOJDKHA OBITh COM3MEpPUMa C MOTPEITHOCTHI0 UCXOIHBIX
JAHHBIX.

3.Anrebpanyeckue BbIpaKEeHUs

Y4eHuK Hay4uTCs:

* pelaTh 3aJauu, CoAeprKalire OyKBeHHbIE TaHHbIE, paboTaTh ¢ hopMyliamy,

* BBIIIOJIHATH MTPe0Opa30BaHuUs BBIPAKEHHH, COJEPIKALIUX CTEIIEHH C IeJIbIMU TIOKA3aTEeNsMU,;

* BBITIOJIHATH TOXJAECTBEHHBIC IPE0Opa30BaHMs PALIMOHAIBHBIX BEIPQKEHUI Ha OCHOBE MIPABUJII JACHCTBU;
VY4eHHUK MOJY4YUT BO3MOKHOCTH HAYYUThCS:

* BBIIIOJIHATh MHOTOIIArOBBIE IPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAKEHHUM, NPUMEHsS HIMPOKHA Habop
CHO0CcO00B U MPUEMOB,;

4.YpaBHeHUs

Y4eHuK Hay4uTCs:

* pemaTh OCHOBHBIE BUIbI PAIIMOHAIBHBIX YPaBHEHHH ¢ OJTHON MepEeMEHHOM,

* IOHMMAaTh YpPaBHEHHE KaK BAKHEHIYI0O MaTeMaTHUECKYI0O MOJENb Ul ONMUCAHUS U M3Y4YE€HHUS pPa3HOOOpPA3HBIX
peanbHBIX CUTYAIM, pelaTh TEKCTOBbIE 3a7aull aareOpanyeckuM METO/I0M,

* IPUMEHATH rpapuuecKre MPeaCTaBICHUS I UCCIIeI0OBaHNs YPaBHEHUH.

VY4eHHUK MOJIY4YUT BO3MOKHOCTD:

* OBJIQJIETh CMELUATbHBIMUA NMPUEMAMHU PELICHHUs] YpaBHEHHH; YBEPEHHO MPHUMEHATh ammapar ypaBHEHUH Ui
peleHus pa3Ho0Opa3HbIX 33a4 U3 MaTeMaTHKH, IPAKTUKY,;

5.HepaBencrpa

Y4eHUK Hay4uTCs:

* [IOHUMAThb U IPUMEHATh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHUEM HEPABEHCTBA,;

VY4eHUK MOJYyYUT BO3MOXKHOCTh HAYUUTHCS:

* IPUMEHATh TpadUuecKue TNPEeACTaBICHUS U1 HCCIIECAOBAHUS HEPABEHCTB, COAEPXKAIIMX OyKBEHHbBIE
KO3 PHUIIUEHTHI.

6.0nucarenbHas CTaTUCTHKA

Y4eHUK Hay4uTCs:

UCIIOJIb30BATh MPOCTEHININE CIIOCOOBI MPEICTaBICHUS U aHAIN3a CTATUCTUYECKHUX JTaHHBIX.

Y4YeHUK MOJIY4YUT BO3MOXKHOCTH HPUOOPECTH IEpBOHAYAIBHBIM ONBIT OpraHu3alud cOOpa JaHHBIX IPU
NPOBEICHUH OIpoca OOIIECTBEHHOIO MHEHHMS, OCYLLECTBIIATh UX aHAIM3, IPEACTABIATh PE3yabTaThl ONpoOca B
BU/JIE TaOJIUIIBI, TUATPAMMBI.

7.Kombunatopuka

Y4eHuK Hay4duTCs:

pelaTb KOMOMHATOPHBIE 33/1a4M HA HaX0XJIeHUE YHiciIa 0ObEKTOB MM KOMOUHAITHA.

VY4YeHUK MOJYYUT BO3MOXKHOCTh HAyYUTHbCS HEKOTOPHIM CIELHAJIBHBIM NpUEMaM pELIeHUs KOMOMHATOPHBIX
3a/1ay.

8.'eomerpuueckue Gpurypbl

Y4YeHUK Hay4uTCs:

* [10JIb30BATbCSA SA3BIKOM TE€OMETPUM JUIS OIMCAaHUS IIPEAMETOB OKPYKAIOIIEr0 MUpa M HUX B3aWMHOIO
PaCIIOJIOKEHUS;



* pacro3HaBaTh M U300pakaTh Ha UepTekKax U PUCYHKAX T€OMETPHUECKUE (PUTYPHI M UX KOH(PUTYpAIIHH;

* pemiaTh HECIOXKHBIE 3a/laud Ha IOCTPOCHHUE, MPUMEHSS OCHOBHBIC AITOPHUTMBI MOCTPOCHHUSA C TOMOIIBIO
LUAPKYJIS U JIMHEUKY,;

Y4eHUK NTOJyYUT BO3MOXKHOCTD!

* HAyYUThCS pPelIaTh 3aaud Ha MOCTPOCHHE METOOM T'€OMETPUYECKOI0 MECTa TOYEK;

* IPHOOPECTH OMBIT BBHINOJIHEHUS MPOEKTOB MO TeMaM «['eomeTpuueckue NpeoOpa3oBaHUS Ha IUIOCKOCTH,
«ITocTpoenue oTpe3KoB MO GopMyIIe».

[ kaace
Aunreopa

IosicHUTEJABbHAA 3aIIMCKA

PaGouas mnporpamma mo anredpe g 7/ Kiacca COCTaBlieHa B COOTBETCTBUM ¢ DenepaiabHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOT'O 00IIero 00pa3oBaHusi BTOPOTO MOKOJICHHS, Ha
ocHOBe npuMepHoii [IporpaMmmMel 0ocHOBHOTO 00111ero 006pa3oBaHus 1Mo mMarematuke, [IporpaMmel o anredpe
H.I'. Munatok (M.: IIpocsemenue, 2012) x yuyeOnuky MakapbraeB FO.H. Anrebpa.7 xiacc. Y4eOHHK st
obmeoOpazoBarenbHplx  opranuzanuii/FO.H.Makapsriues, H.I'Munmox, K.H., Hemkos/n/p C.A.
TensikoBckoro — M.: Ilpocsemnienne,2017r.

Jannas pabouast mporpamma IOJIHOCTBIO OTpaskaeT 0a30BBbIi YpOBEHb MOATOTOBKH IIKOJBHUKOB IO
paszznenam nporpammbl. OHa KOHKPETU3UPYET COJepKaHue TeM 00pa30BaTeIbHOIO CTaHAapTa U J1aeT MPUMEPHOE
pacripeniesieHre yueOHbIX 4acoB 10 pasjesiaM Kypca.

B xone npenoiaBanust MaTeMaTHKH B 7 Kjlacce, paboThl Hall (POPMUPOBAHHEM Y yUaIlMXCsl YHHBEPCATbHbIX
yueOHBIX ACUCTBUI ciexyeT oOpaiiaTb BHUMaHHE Ha TO, YTOOBI OHM OBJIAJEBAIM YMEHUSAMH 00IIEey4eOHOTrO
XapakTepa, pa3Ho0Opa3HbIMU CIIOCOOAMU JIEATEILHOCTH, TPHOOPETAIN OIIBIT:

e [[naHupoBaHMS M OCYHIECTBIIEHUS QITOPUTMUYECKOW JEATEIBHOCTH, BBINIOJHEHUS 3aJaHHBIX U

KOHCTPYMPOBaHHUS HOBBIX aJIFOPUTMOB;

e PemeHuss pa3zHOOOpa3HBIX KIAcCOB 3ajlad M3 pa3IMYHBIX pa3lesoB Kypca, B TOM YHCIE 3ajad,
TpeOyIOLINX MOKCKa MYTH U COCOOOB pEIlIeHHS;

e llccienoBarenbCKOW JIEATEIBHOCTH, PA3BUTUS HJEH, NPOBEIEHUS HKCIEPUMEHTOB, OOOOIIEHUs,
MOCTAHOBKM U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;

e SlcHOrO, TOYHOTO, TPAMOTHOTO U3JI0KEHUS CBOUX MBICJIEH B YCTHOM M MMCbMEHHOM PEUYM, UCTIOJIb30BAHUS
Pa3IMYHBIX S3BIKOB MaTeMaTHKH, CBOOOHOTO MEpexo/ia ¢ OJJHOTO sI3bIKa Ha IPYTo# Ul UIUTIOCTPALUH,
MHTEPIIPETALMH, apPTYMEHTAIMU U 10Ka3aTeIbCTBa,

e [IpoBeneHus 1oKa3aTeIbHBIX PACCYXKACHUM, apryMeHTAIMH, BbIIBH)KEHUS TUIIOTE3 U UX 000CHOBAHMS;

e Jloucka, cucremaTH3alMy, aHaIu3a M KiIacCU(UKAMK HMHPOPMALMH, MCIOJIB30BaHHUs PazHOOOpa3HBIX
MH(POPMAIIMOHHBIX HCTOYHHMKOB, BKIIOYas Yy4eOHYI0 M CHpPAaBOYHYIO JIMTEpaTypy, COBpEMEHHbIE
MH(POPMALMOHHBIE TEXHOJIOTHUH.

Ienn o0yuenns

OOyueHne MaTeMaTUKe B OCHOBHOM LIKOJIE HAIIPABJICHO HA JOCTHXKEHHUE CIETYIOUINX LIETIeH:

-

. B HanpaeeHuu TUYHOCHIHO20 PA36UMUA.

Pa3BuTne JOrM4ecKOro M KPUTHUECKOTO MBILIUIEHHS, KYJIbTYPbl PEUd, CIIOCOOHOCTH K YMCTBEHHOMY
AKCIEPUMEHTY;,

cDOpMI/IpOBaHI/Ie Yy ydamuxcs HHTCHHeKTyaHLHOﬁ YECTHOCTH U O6’L€KTI/IBHOCTI/I, CIIOCOOHOCTH K
MpeOaO0JICHUIO MBICIIMTCIIBHBIX CTCPCOTUIIOB, BBITCKAIOIIUX U3 06BII[CHHOF O OIIbITA,

Bocnutanue KayecTB JIMYHOCTH, O6CCHC‘II/IB3.IOH_II/IX COMAJIbHYIO MO6I/IJ'ILHOCTL, CIIOCOOHOCTH
IIPUHHAMATL CAMOCTOSTECIIBHBIC PCIICHUSI,



e dopMupOBaHHE KaYEeCTB MBIILUICHHS, HEOOXOUMBIX ISl alanTaldid B COBPEMEHHOM MH()OPMALMOHHOM
o0ILeCTBE;

e Pa3BuTHE HHTEpEeca K MAaTEMaTHYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH.

2. B memanpeomemmnom HanpasieHuu:

e dopMupoBaHME MPEACTABICHUN O MATEMAaTHKE KaK YaCTH OOIIEUEIOBEUYECKO KyIbTYphl, O 3HAUUMOCTH
MaTeMaTUKU B Pa3BUTUU LIMBUIM3ALUU U COBPEMEHHOTO OOIIEeCTBa;

e PasBuTHE MpEICTaBICHUN O MaTeMaTHKe Kak (opMe OMMCAHHS W METOJIe TIO3HAHHNA JeHCTBUTEIHLHOCTH,
CO3JIaHHE YCIOBUM AJIS MPUOOPETEHHS EPBOHAYAILHOTO OIBITAa MAaTEMAaTHYECKOTO MO/ICTMPOBAHUS;

e dDopMupoBaHHE OOIIUX CIIOCOOOB MHTEIUICKTYAJbHOW JEATENLHOCTH, XapaKTEPHBIX AJSI MAaTEeMaTUKU U
SBJISIOIIMXCSI OCHOBHOM IO3HABATENBbHOM KYyJIbTYPBHI, 3HAUMMOMN JJIS PAa3IUYHBIX c(pep UYeIoBEeYeCKOM
JESITEIbHOCTH.

3. B npeomemnom nanpagnenuu:

OBnajgeHre MaTeMaTHMYeCKMMM 3HAHUSMU M yMEHHUSMH, HEOOXOTUMBIMU JUIS MPOJOJDKCHUS OOydeHHs B

CTaplllell INIKOJIE WJIM HHBIX O0OIIe00pa30BaTEIbHbIX YUPEKICHHUIX, H3YYCHHUS CMEXKHBIX JUCHUIUINH,

IIPUMEHEHUSI B IOBCEAHEBHOM )KU3HY,

Co3nanue (yHIaMeHTa A MaTeMaTH4eCKOTro pPa3BUTHs, (OPMUPOBaHHMS MEXaHU3MOB MBIIUICHHUS,

XapaKTEPHBIX ISl MATEMAaTUYECKOU 1eATEIbHOCTH.

IInanupyemMsble pe3yJbTaThl H3y4eHHs Y4eOHOIO peaMeTa
N3yuenne maTteMaTHKH B OCHOBHOM IIKOJE JaeT BO3MOXHOCTh OOYyYaroIMMCSl JOCTHUYb CIEIYIOIIUX

PE3yJIbTAaTOB PA3BUTHA.

1. B nanpagnenuu nuunocmunozo pazeumusn:
YMeHue sICHO, TOYHO, IPaMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M MHUCbMEHHOH (opMe, MOHUMATh CMBICI
MIOCTABJIEHHOM 3a/1a4M, BBICTPAUBaTh apryMEHTALIMIO, IPUBOIUTE IPUMEPBI U KOHTPIIPUMEPHI;
KpuTHYHOCTD MBILUIEHHS], YMEHMs PAaclO3HaBaThb JIOTMYECKHM HEKOPPEKTHBIE BBICKA3BbIBAaHUSA, OTJIMYATh
TUNoTe3y OT (aKTa;
[IpencraBieHrne o MaTeMaTHYECKON Hayke Kak cepe 4enoBe4ecKoi NesITeIbHOCTH, 00 dTanax ee pa3BUTH,
0 €€ 3HaUYMMOCTH JIs Pa3BUTHUS LIUBUIN3ALINH;
KpeaTuBHOCTb MBIIIJIEHNS], HHULMATUBA, HAXOIYMBOCTh, aKTUBHOCTbH IIPU PELIEHUH MAaTEMaTUYECKHX 3aa4;
YMeHHe KOHTPOJIMPOBAThH MPOLIECC U Pe3yiIbTaT yueOHOW MaTeMaTHUECKON JIeITeIbHOCTH;
CrnocoOHOCTh K AMOIIMOHAILHOMY BOCHPUSATHIO MaTeMaTHYECKUX 0OBEKTOB, 3a/1a4, PEIICHUH, pacCy KIeHUH.
2. B memanpeomemnom nanpagnenuu:
yYMEHHUE BHJIETh MAaTEeMaTHYECKYIO 33Jauyy B KOHTEKCTEe MPOOJEMHON CUTyallud B JIPYTUX AMCLUUIUIMHAX, B
OKPYKAIOLIEH )KU3HH,
YMEHHE HaXOIUTh B Pa3IMYHBIX UCTOYHHUKAX WH(POPMALMIO, HEOOXOAUMYIO Ul PEIIeHUs] MaTeMAaTUYeCKUX
npobseM, M TpPEACTaBIsATh €€ B IMOHATHOH (opme; NMPUHUMATh pEIIeHHEe B YCIOBHUSX HENOJHOW H
M30BITOYHON, TOUHOW U BEPOSITHOCTHOU MH(OPMALIUHY,
YMEHHME TIOHMMAaTh WU HCIOJIB30BaTh MATEMaTU4YECKHE CpEACTBAa HArJISAHOCTU Ul WUIKOCTpaLuH,
MHTEPIIPETALINY, apTyMEHTAIUHY,
YMEHHE BBIJIBUTATh TUIIOTE3bI IPH PELICHUH YUeOHBIX 3a/1a4 U IOHUMATh HEOOXOJUMOCTb UX MPOBEPKH;
YMEHHE MPUMEHATh WHAYKTUBHBIC U JIEAYKTUBHBIE CIIOCOOBI PACCYXIEHUH, BUACTh pa3IMyHbIC CTPAaTETuu
IIPY pELICHNN 3ajay,;
[IOHMMAaHUE CYIIHOCTH AQJTOPUTMHYECKUX IMPEIIUCAHUN U YMEHHE JEeHCTBOBaTb B COOTBETCTBHM C
IIPEI0KEHHBIM aITOPUTMOM,;
YMEHHUE CaMOCTOSATENbHO CTAaBUTh L€JIM, BBIOMpAaTh M CO3/1aBaTh QJITOPUTMBI JUISL pEIICHUs Y4eOHBIX
MaTeMaTHYeCKuX mpooiiem;
YMEHME IUIaHUPOBAaTb M  OCYIIECTBIATh  JEATEIBHOCTh, HANpPaBIEHHYIO Ha  pEIIEHUE  3a1ad
HCCIIEIOBATENILCKOTO XapaKTepa;



NepBOHAYANIbHBIC MTPECTABICHUS 00 UAEIX U O METOJaX MaTeMaTHKH Kak 00 YHUBEPCAILHOM SI3bIKE HAYKH U
TEXHUKH, O CPEACTBE MOJCIMPOBAHUS SABJICHUN U MTPOIIECCOB.
3. B npeomemnom nanpaenenuu.
[IpenMeTHBIM pe3ynbTaTOM U3YYEHHSI Kypca SBIseTCs COPMUPOBAHHOCTD CICAYIOIIUX YMEHUH.
IIpeameTrHas o01acTh «KApupmernxa»
IlepexonuTs OT OAHON (OPMBI 3alUCH YUCEN K JPYroil, MPeACTaBIATh IECATUYHYIO ApoOb B BHUIE
OOBIKHOBEHHOII M OOBIKHOBEHHYIO - B BHJE JECATUYHOMW, 3alUChIBaTh OOJIBIIME M Mallble Yuclia ¢
UCITIOJIb30BAHUEM LIETIBIX CTETICHEH JIECITKH;
Bemonnate apudmernueckue AEHCTBHS C palMOHAJIBHBIMU YWCIIAMH, CpPaBHHUBATh pallMOHAJIbHBIC U
JEUCTBUTENbHBIC YHCIIA; HAXOJIUTh B HECIIOKHBIX CIYy4asX 3HAUCHHs CTENEHEH C LIENbIMH IOKa3aTesiMHU,
HAXOJIUTh 3HAUCHUS YHCIIOBBIX BBIPAXKCHUH,
OKpyrysTh 1eNble YMCia M JeCATUYHbIE OpOoOM, HAXOOUTh NPUOJIMKEHHS YUCENl C HEeIOCTaTKOM U C
M30BITKOM, BBITOJIHATH OLIEHKY YHCIOBBIX BBIPAKEHHIH;
[Tonp30BaThCs OCHOBHBIMU €AMHUIIAMM JUIMHBI, MAacChl, BpEMEHH, CKOPOCTH, ILIOLIAaa1, 00beMa; BhIpaKaTh
0oJiee KpyMHbBIE €AMHUIIBI Yepe3 0ojiee MeIKue 1 Ha00opoT;
Pemate TekcTOBBIC 3agauu, BKIIOYAs 3ajayd, CBS3aHHbIE C OTHOUICHHEM U C MPOMOPLHUOHATBHOCTHIO
BEJIMYMH, APOOSMHU U MIPOLICHTAMHU.
Hcnonvzoeamsv npuobpemenHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU O0eAMmenbHOCHmU U
NO6CEOHEBHOIL HCUIHU OJIA.
PemieHuss HECNOXKHBIX MPAKTHYECKHMX PACUYETHBIX 3a7ad, B TOM YHCJIE€ C HCHOJb30BAHHEM TIpU
HE00X0IMMOCTH CIIPAaBOYHBIX MAaTEPHAIIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA;
YCTHOM TNPUKUAKK M OLEHKM pe3ylnbTaTa BBIYUCIEHHH; TPOBEPKH pe3yabTaTa BbIUMCIEHUS C
UCIIOJIb30BAaHUEM PA3IMYHBIX IPUEMOB;
WuTepnperanuu pe3ylbTaToB pelIeHHs 3a1a4 ¢ Y4€TOM OTpaHUYSHUH, CBA3aHHBIX C PeabHBIMH CBOWCTBAMHU
paccMaTpUBaEMbIX MTPOLIECCOB U SBJICHHH.
IIpenmerHast o6s1acTh «Anredpa»
CocTaBnsaTh OyKBEHHBIE BBIpOKEHHS M (POPMYJbl MO YCIOBUSM 3a/lad; OCYLIECTBISATh B BBIPAKEHHUSIX U
¢dopMynax YHCIOBBIE TMOJCTAHOBKM U BBINOJHATH COOTBETCTBYIOIIME BBIUYMCIEHUS, OCYIIECTBIATh
MIOJICTAHOBKY OJIHOTO BBIP@XXEHHUS B APYTO€; BBIpaXKaTh U3 (OpMyI1 OJJHY IEPEMEHHYIO Yepe3 OCTaIbHBIE;
BBINOJHATE OCHOBHBIE JEHCTBHA CO CTEMEHAMU C IEJIbIMH IOKa3aTelsiMH, C MHOTOWIEHAMH U C
anreOpanyeckuMu  ApoOsSMH; BBIIIOIHATH pa3l0KEHHE MHOTOYWICHOB HAa MHOMKUTENH, BBIIOJHATH
TO>KJIECTBEHHBIE MTPEOOPa30BaHMsl pallMOHATIBHBIX BEIPAKECHUH;
Pemrare nuHeiHbIe ypaBHEHUS, CUCTEMBI JIMHEHHBIX YPaBHEHUN C IByMs IEPEMEHHBIMH,
Pemate TekcTOBBIE 3a7auM  aiareOpaMyecKUM METOJOM, HHTEpHIPETUPOBATh IOJYYEHHBIH pe3yibTar,
IPOBOJIUTH OTOOP peIIeHUH, uCX0ad U3 (GOPMYIUPOBKH 3a/1a4H,;
N3006pakaTh yncia TOYKaMU Ha KOOPAMHATHON MPSMOH;
OmnpenensTb KOOPAMHATHI TOYKH IJIOCKOCTH, CTPOUTH TOUKH C 33JJaHHBIMU KOOPJIUHATAMHU.
Hcnonvzoeamsb npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNbHOCIU U NOGCEOHEEH O

HCUZHU ONA.

Beimosnnenust pacueroB no Qopmyinam, A cocTaBieHHS (OPMYII, BBIPAXKAIOIUX 3aBUCUMOCTH MEXKIY
peasbHBIMU BEJIMUMHAMM; JUI HAXO0KJCHUS HY)KHOH (JOPMYJIbl B CIPABOYHBIX MaTepHaax;
MopenupoBaHus NPAKTUYECKUX CUTYALMM M MCCIECAOBAaHUA ITOCTPOEHHBIX MOJENIEW € MCIOIb30BAHUEM
anmapara ajnreOpsl,
Onucanus 3aBUCHUMOCTEH MeXIy (QU3MUYECKUMHU BeJIMYMHAMU COOTBETCTBYIOIIMMHU (opMmynamu, mpu
UCCIICIOBAHUY HECJIOKHBIX IIPAKTUYECKUX CUTYyaLUH.

IIpenmernast 00sacTh «JJIeMEHTBHI JIOTMKH, KOMOMHATOPHKH, CTATHCTHKM H TEOPHH

BEpPOATHOCTEN»



e [IpoBoauTh HECIOXKHBIE AOKAa3aTENbCTBA, MOJIYy4aTh MPOCTEHIIME CIEICTBUS M3 WM3BECTHBIX WM paHee
IIOJIyUEHHBIX YTBEPXKIECHUM, OLIEHUBATh JIOTMUECKYIO PABUIIBHOCTh PAcCY)KJIEHUH, HCIO0Ib30BaTh PUMEPDI
JUISL WUTIOCTPALIMM U KOHTPIPUMEDBI /17151 OTIPOBEPKEHUS YTBEPIKICHUM;

e l3Bnekarh nH(pOpPMALINIO, IPEICTABICHHYIO B TAaOJIMIIAX, HA JIUarpaMMax, rpadukax; COCTaBIATh TaOIMIIbI,
CTPOMTH AUArpaMMbl U rpaduKy,

e Pemars KOMOMHATOpHBIE 3a/a4d IIyTEM CHCTEMaTHYECKOro mepedopa BO3MOXKHBIX BAapHAHTOB U C
HCII0JIb30BAHNEM ITpaBUJIa YMHOXKEHHUS;

e BrlunciaTe cpeHue 3HaUEHUSI PE3YIbTAaTOB U3MEPEHUN;

e HaxomuTh 4acTOTy COOBITHS, UCIIOJB3YS COOCTBEHHBIE HAOIIOIEHHUS Y TOTOBbIE CTATUCTUYECKUE TaHHBIE,

e HaxoauTh BEpOSTHOCTHU CIyYalHBIX COOBITHI B POCTEUIINX CIydasiX.

Hcnonvzoeamsb npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeNbHOCHU U NOBCCOHEEHOIL
HCU3HU ONA:

e BricTpanBaHMs apryMeHTaLUU [IPH 10KA3aTENbCTBE U B JUAJIOTE;

e Pacrio3HaBaHUs JOTUYECKH HEKOPPEKTHBIX PACCYKICHUN;

e 3anucu MaTeMaTUYECKUX YTBEPXKAECHUH, JOKa3aTEIbCTB,;

e AmnHanmu3a pealbHbIX YHUCIOBBIX JAaHHBIX, IPEACTaBICHHBIX B BUJIE AUarpamMm, rpauKoB, TaOIuII;

e Pemenus nmpakTUYeCKUX 3a/ad B MOBCEIHEBHOM M MPOQECCHOHATBHON NEATENBHOCTU C HUCIOJIb30BaHUEM
JeMCTBUI C YUCIaMH, IPOICHTOB, JUIUH, IUIOIIAAeH, 00bEMOB, BPEMEHHU, CKOPOCTH;

e Pemienus yueOHBIX U IPAKTUYECKUX 3a]1a4, TPEOYIOLUIMX CUCTEMaTUYeCKOro epedopa BapuaHToOB;

e CpaBHEHMs LIAHCOB HACTYIUICHUS CIIyYalHBIX COOBITHH, /Ul OIICHKH BEPOSTHOCTH CIy4alHOTO COOBITHS B
IIPAKTUYECKUX CUTYALUIX, COIIOCTABIEHHS MOJIEIIU C PEAIbHON CUTYallUEH;

e [JoHMMaHUA CTATUCTUYECKUX YTBEPIKICHUM.

Copnep:xanue 00ydeHus

Coaepsxanue TeM y4eOHOro Kypca ajnredopa

1. BeipaxeHus, TOK/AeCTBA, ypaBHEHUSs

UYucnoBble BbIpaXEHUS ¢ nepeMeHHbIMH. [Ipocreiimine mnpeoOpazoBaHMs BbIpaXEHUI. YpaBHEHHE,
KOpeHb ypaBHEHMs. JIMHEWHOE ypaBHEHHME C OJHOW IIEpEMEHHOHN. PemieHue TEKCTOBBIX 3aJa4 METOJ0M
cocTaBiieHUs ypaBHeHHH. CTaTHCTUYECKHE XapaKTEPUCTUKU.

OcHoOBHasl LeJb - CUCTEMAaTU3UPOBAaTh W OOOOUIMTH CBEIEHHUs O NPeoOpa3oBaHUAX aNredpandecKux
BBIPKCHUHN U PELLICHUN YPABHEHUH C OJJHOM NIEPEMEHHOM.

2. ®ynkmuu (114)

@Oynkius, obnacte omnpenencHus ¢GyHKUUU. Boramcnenue 3HadeHuid QyHkiuu no ¢opmyne. I'paduk
¢bynkuuu. [Ipsimas mponopoHanbHOCTE U ee rpaduk. Jlnneiinas pyHkus u e€ rpaduk.

OcHoOBHasl 1eJb - O3HAKOMUTH OOYYarOIIMXCA C BaXXKHEHIIUMH (YHKIMOHAJIBHBIMU TMOHITHAMHU U C
rpaduKamMu NpsIMON POTIOPLUOHATIBHOCTH M IMHEHHOM (DyHKIIMK OOIIEero BUAA.

3. CTeneHb ¢ HATYPAJIBHBIM MOKAa3aTeeM

CTerneHp ¢ HaTypalbHBIM TOKa3aTeseM H e cBoiicTBa. OnHowreH. OyHKIHHE y=X°, y=X° I UX rpaduKw.

OcHoBHasi Hedb - BBIPAOOTaTh YMEHHE BBIMONHATH JCHCTBUS HaJ CTENEHSAMH C HATypaJlbHBIMH
MOKa3aTEISIMH.

4. MHorouiensbl (17 yacoB)

Muorounes. CnoxeHue, BBIYMTAHHE U YMHOXXCHHE MHOTOWICHOB. Pa3nojkeHHe MHOIOWIEHOB Ha
MHOHUTEIH.

OcHoOBHAas1 1eJIb - BEIPa0OTaTh YMEHHE BHITIONHATH CIIOKEHHE, BHIYMTAHUE, YMHOKEHUE MHOTOUYJIEHOB U
Pa3yIoKEeHNEe MHOTOUWICHOB HA MHOKHUTEJH.

5. @opMy.JIbl COKPALIEHHOT0 YMHOKEHUS
®opmyis (a-b)a+b)=a?-b? (axh)?=a’+2ab+b? (axb)P’=a’+3a’b+3ab’+b’ (axb)(a’

a b+ b?) = a® + b’. [Ipumenenne GopMyIT COKPAIIEHHOTO yMHOXKEHHS B IPEOOPA30BAHMSX BHIPAKCHHUIA.

F



OcHoBHasi WeJdb - BBIPA0OTATh yMEHHE NPUMEHATH (OPMYNIBI COKpAIIEHHOTO YMHOXXEHHS B
npeoOpa30BaHMAX LEIBIX BEIPAKEHUI B MHOTOUWIEHB! U B Pa3JI0KEHUU MHOTOUJICHOB HA MHOKHTEJIH.

6. CucreMbl JIMHEHHBIX YPABHEHUI

Cucrema ypaBHeHuH. PeuieHue cuctemsl IBYX JMHEHHBIX YpaBHEHUH C JIByMsl NIEPEMEHHBIMU U €TO
reoMeTpHuuecKasl MHTeprpeTanus. Pernenne TeKCTOBbIX 3a7ja4 METOI0M COCTaBJIEHUS CUCTEM YPABHEHUH.

OcHOBHasl 1eJIb - 03HAKOMUTH OOYYAIOIIKUXCSI CO CIIOCOOOM PEIICHUsI CUCTEM JIMHEHHBIX ypaBHEHUH C
IBYMSI TIEpEMEHHBIMH, BBIpA0OTAaTh yMEHHE peIlaTh CUCTEMbl YPaBHEHUH M NPUMEHSTh UX NPU PELICHUU
TEKCTOBBIX 33]1a4.

7. IloBTOpEHUE

OcHoBHasl 1eJb - OBTOPEHUE, 0000IIEHNE U CHUCTeMaTH3alysl 3HAaHUM, YMEHHH U HaBBIKOB 3a KypcC
anreOpbl 7 Kiacca.

Mecrto npeamera B y4eOHOM IJIaHe

CornacHo yueOHOMY IJIaHy Ha U3ydeHue anredpsl B 7 kiacce orBoautcs 102 yaca u3 pacuera 3 4 B HEZJEIIO

IlepeyeHb yueOHO-MeTOAMYECKOT 0 00eceYeHus!

1. Maxkapsrue FO.H. Anre6pa.7 knacc. YueOHuk a1t obuieoOpa3zoBarenbHbix opranuzanuii/t0.H.Makapsiues,
H.I''Mun ok, K.H.
Hemkos/n/p C.A. TemsikoBckoro — M.: IIpocsemenue,2017r.

2. MakaperueB FO.H. Anrebpa. DnemeHTHl cTaTUCTHKM U Teopuu BepostHocteil. FO.H. Makapsriues, H.I.
Munmrok \ /p C.A.
TensikoBckoro, M.:IIpocsemienue, 2006

3. 3aBuu JI.U. Anrebpa. JIunaxruueckue marepuainst. 7 kinace/ JI.U. 3saBuy, JI.B. Ky3nenosa, C.b. CyBoposga.
— M.: IIpocseluenue,

2012r

4. TnazkoB HO.A. CamocrosiTenbHble W KOHTpPOJIbHBIE paboThl mo anredpe: 7 kimacc: kK yueOnuky HO.H.
MakaperueBa u np.;noa.pen. C.A.TemsikoBckoro «Anredpa. 7 xinace» ®I'OC (k HoBomy yueOHHKY)/ FO.A.
I'maskos, M.J. NanamBunn. — M.: U3garenscrBo «DK3amen», 2015.

HNurepHer pecypcsl
* Tecruposanue on-line: 5-11 xnaccer: http://www.kokch.kts.ru/cdo/
» [lyreBogurens «B Mupe Hayku» aiisi IKOIbHUKOB: http://www.uic.ssu. samara.ru/~nauka/
*  Merasunuknoneaus Kupmna u Medoaus: http://mega.km.ru/
*  Caiit srnmkionequii: http://www.encyclopedia.ru/
* DJeKTpoHHbIE 0Opa3oBaTelbHBIE pecypchl K ydeOHuMkam B EnuHoW koyutekmum Www.school-
collection.edu.ru

I'eomeTpus

IHosicHUTebHAA 3aIUCKA

PaGouas mporpamma mo reoMeTpuM JUIsl / Kjacca COCTaBjl€Ha B COOTBETCTBHM ¢ DenepaibHBIM
rOCyIapCTBEHHBIM OOpa30BaTEeNbHBIM CTaHJAPTOM OCHOBHOTO 00IEro oOpa3oBaHUs BTOPOrO MOKOJEHHs, Ha
OCHOBE NpuMepHOil [Iporpammbl 0OCHOBHOTO 0011ero 00pa3oBaHus M0 MaTeMartuke, [IporpaMmbl IO TeOMETpHUU
st 7-9 xiaccoB 001meoOpa3oBaTenbHbIX K0T K yueOHuky JI. C. AranacsHa u ap. (M.: [Ipocsemienne, 2013).

Jannas pabouyast mporpamma IOJIHOCTBIO OTpakaeT 0a30BbIi YpOBEHb MOATOTOBKH ILIKOJBHUKOB IO
paszenam nporpammbl. OHa KOHKPETU3UPYET COJepKaHue TeM 00pa30oBaTeIbHOIO CTaHAapTa U J1aeT MPUMEPHOe
pacripeiesieHre yueOHbIX 4acoB 10 pasjesiaM Kypca.
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B xone npenonaBanusi MaTeMaTHKH B 7 Kilacce, paboThl Hal POPMUPOBAHUEM Y yUYAIIMXCsl YHHBEPCATbHbIX
yueOHBIX ACUCTBHUI cienyeT oOpamiaTb BHUMaHHE Ha TO, YTOOBI OHM OBJAJEBAIM YMEHUSAMH 00IIEy4eOHOTO
XapakTepa, pa3Ho0Opa3HBIMU CIIOCOOAMU IEATEIILHOCTH, IPHOOPETAITN OIIBIT:

e [InaHMpoBaHUS M OCYILECTBICHUS aJITOPUTMHUYECKONW JAEATEIILHOCTH, BBIIOJHEHHUS 33JaHHBIX U

KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB,;

e Pemenuss pa3HOOOpa3sHBIX KJIAcCOB 337ad M3 pa3IMYHBIX pPa3/eloB Kypca, B TOM YHCIE 3a]ady,
TPeOYIOMINX MOUCKA IMYTH U CIIOCOOOB PEIICHHUS;

e llccnenoBarenbCKON  JESATENbHOCTH, pa3BUTHS HJICH, TNPOBEICHHS HKCIEPUMEHTOB, 0000IIeHMH,
MOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;

e SlcHOro, TOYHOrO, rPaMOTHOI'O U3JI0KEHUS CBOUX MBICJIEH B YCTHOM ¥ IIMCbMEHHON PEYH, UCIIOIb30BaHHUs
Pa3IMYHBIX SI3BIKOB MaTEMAaTHKH, CBOOOHOTO MEPEeXo/ia ¢ OJHOTO sI3bIKa Ha IPYTO# Ul UIUTIOCTPALIUH,
MHTEpIpEeTaluy, apryMEHTAllUU U I0Ka3aTeNbCTBa;

o [IpoBeneHHs TOKa3aTENbHbBIX PACCYKIEHHUH, apryMEHTAINH, BBIIBI)KEHUS TUIIOTE3 U UX 000CHOBAHMS;

e Jloucka, cucremMaTus3aluy, aHajau3a M KilaccUpUKauu HHGOPMAIUM, HUCHOJIH30BAHUSA Pa3HOOOPA3HBIX
MH(POPMAIIMOHHBIX HCTOYHMKOB, BKIIOYas Yy4eOHYI0 M CHpPAaBOYHYIO JIMTEpATypy, COBpPEMEHHbBIE
MH(OPMALMOHHBIE TEXHOJIOTHUH.

Ienn o0yuenuns

OOyueHne MaTeMaTHKe B OCHOBHOM IIIKOJIC HAIIPABJICHO HA JOCTH)KEHHUE CIETYIOUINX LIETIeH

4. B nanpagnenuu 1u4HOCMHO20 PA3BUMUSL

e Pa3BuTHE JOTMYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYIbTYphl PEeuYH, CHOCOOHOCTM K YMCTBEHHOMY
IKCIIEPUMEHTY;

e QopMupoBaHHE Yy YyYallUXCS HWHTEIUIEKTYaJbHOM YECTHOCTH M OOBEKTHUBHOCTH, CHOCOOHOCTH K
MIPE0I0JICHUIO MBICIUTENILHBIX CTEPEOTUIIOB, BHITEKAIOLINX U3 OOBIZICHHOTO OIIbITA;

e BocrnuTtaHue KayecTB JIMYHOCTH, OOECHEUMBAIOIIMX COLMAIBbHYIO MOOWIBHOCTb, CIIOCOOHOCTD
IPUHUMATh CAMOCTOSITENIbHBIE PELICHNUS;

e dopmMupoBaHHe KayecTB MBIIUIEHUS, HEOOXOIUMBIX Ul aJalTalMi B COBPEMEHHOM HWH(MOPMAIMOHHOM
00ILeCTBE;

e Pa3BuTHE HHTEpeca K MaTEMAaTHYECKOMY TBOPUECTBY M MaTEMAaTUYECKHX CITIOCOOHOCTEH.

5. B memanpeomemmnom HanpasieHuu:

dopmupoBaHUe MPEACTABICHUN 0 MaTeMaTHKE KaK YacTh O0IeYeI0BeYeCKON KyJIbTYphl, O 3HAUUMOCTH
MaTeMaTUKU B Pa3BUTUU LIMBUIM3ALUU U COBPEMEHHOTO OOIIEeCTBa;

e Pa3BuTHe MpeJCTaBICHUN O MaTeMaTHKe Kak (popMe onmucaHus U METOJle MO3HAHUM AeHCTBUTEIBHOCTH,
CO3JIaHH€ YCIOBUM AJIs MPUOOPETEHHS EPBOHAYAIBHOTO OIBITa MAaTEMAaTHYECKOTO MO/IEIMPOBAHUS;

e dopmMupoBaHHe OOIIMX CIOCOOOB MHTEIICKTYAIbHON JEATENIbHOCTH, XapaKTepHBIX Ui MAaTEMAaTUKU U
SBJISTIOIIMXCSI OCHOBHOM IMO3HABATENBHOM KyJbTYpPbI, 3HAUMMOM A PAa3NUYHBIX cep uYeloBeYecKOi
JIESITEIbHOCTH.

6. B npeomemnom nanpagnenuu:

OBnazeHre MaTeMaTHUYECKUMH 3HAHUAMHU M YMEHUSAMH, HEOOXOAUMBIMU AJISI IPOJOJKEHUST 00yUeHUs B
CTapllied LIKOJIE WM MHBIX 00IIe00pa3oBaTEeNbHBIX YUPEXKICHHUSIX, M3YyUEHUS CMEXKHBIX JUCIMILUIMH,
IPUMEHEHHsI B IOBCETHEBHOM KU3HU,

e Co3panue ¢yHAaMeHTa Ui MaTEeMAaTUYeCKOrO pa3BUTHUSA, (OPMHUPOBAHUS MEXAHM3MOB MBILUICHUS,

XapaKTEePHBIX U1 MATEMAaTHUECKOH e TeTbHOCTH.

IlnanupyemMble pe3yabTaThl H3YUeHHs] Y1eOHOIO NpeAMeTa

W3yueHne maTteMaTHKH B OCHOBHOM IIKOJE JaeT BO3MOXHOCTh OOYYaroIIMMCSl JOCTHUYb CIIEIYHOIIUX
pe3yabTaTOB Pa3BUTHS!

4. B nanpaenenHuu 1uuHOCMHO20 PA3GUMUA’
e VYMeHue 5ICHO, TOYHO, FPAMOTHO M3JIaraTh CBOU MBICIH B YCTHOW U MHCbMEHHOU (hopMme, MOHMMATh CMBICI

MIOCTaBJICHHOM 3aJ]auyl, BHICTpAUBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDSI,



KpUTHYHOCTh MBIIIJICHNS, YMEHHsI PACIO3HABATh JIOTMYECKH HEKOPPEKTHbIE BBICKA3bIBAHMSA, OTIUYATh
TUIIOTE3Y OT (aKTa;
[IpencraBieHrne o MaTeMaTHYECKON HayKe Kak chepe 4enoBedecKoi NesITeIbHOCTH, 00 dTanax ee pa3BUTH,
0 €€ 3HAYMMOCTH JUIsl pa3BUTHsI LIMBUIM3ALINY,
KpeaTtuBHOCTb MBIIIUIEHHS], MHUIIMATHUBA, HAXOIYMBOCTh, aKTUBHOCTD IPU PEIICHUH MaTEeMaTUYECKHX 3a/1a4;
YMeHue KOHTPOJIMPOBAThH MPOLIECC U Pe3yNIbTaT yueOHOW MaTeMaTHUECKON JeITeIbHOCTH;
CrnocoOHOCTh K AMOIIMOHAILHOMY BOCHPHUSATHIO MaTeMaTHYECKUX 00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUH.

5. B memanpeomemmnom nanpaenenuu:
yYMEHHUE BHJIETh MAaTEeMaTHYECKYIO 33Jauyy B KOHTEKCTEe MPOOJEMHON CUTyallud B JPYTUX AMCLUUIUIMHAX, B
OKpYKAIOLIEH KU3HH,
YMEHHE HaXOIUTh B PA3IMYHBIX UCTOYHHUKAX WH(OPMALIMIO, HEOOXOIUMYIO JUI PEIIeHHs] MaTeMaTUYeCKUX
npobsieM, M TPEACTaBIATh €€ B IMOHATHOW (opMe; NPUHUMATh pEIIeHHE B YCIOBUSX HENOJHOW H
M30BITOYHON, TOUHOW U BEPOSITHOCTHOU MH(OPMALIUH,
yMEHUE TIOHMMaThb M HCIOJb30BATh MAaTEMaTHUECKHE CpEACTBA HAIJIIIHOCTH IS WUIIOCTPALUH,
MHTEpIpEeTaliy, apryMeHTalNH,;
YMEHHUE BBIJIBUTATh TUIIOTE3bI IPH PELICHUH YU€OHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTh HX MPOBEPKH;
YMEHHE MPUMEHATh WHIAYKTUBHBIC U JIEAYKTUBHBIE CIIOCOOBI PACCyXIEHUH, BUACTh pa3IMyHbIC CTPATETUU
IPY PELICHNH 33/1a4;
[IOHMMaHUE CYIIHOCTH QJTOPUTMHUYECKUX INPEIIUCAHUN U YMEHHE JEeHCTBOBaTb B COOTBETCTBUM C
MPEJI0KEHHBIM aJITOPUTMOM;
YMEHHUE CaMOCTOATEIbHO CTAaBUTh I€JIM, BBIOMpATh M CO3/1aBaTh QJITOPUTMBI JUISL pEIICHUs Y4eOHBIX
MaTeMaTHYeCKuX mpooiiem;
YMEHME I[UIaHUPOBATh M  OCYIIECTBIATH  JEATEIBHOCTh, HANpPaBJIEHHYIO Ha pEIIEHUE  3a]ad
HCCJIEIOBATENIBCKOTO XapaKTepa;
NepBOHAYANIbHBIE MIPEJCTABICHUS 00 UAEIX U O METOJaX MaTeMaTHKH Kak 00 YHUBEPCAILHOM SI3bIKE HAYKH U
TEXHHUKH, O CPEICTBE MOJEIUPOBAHUS SBJIEHUH U IIPOLIECCOB.

6. B npeomemnom nanpasnenuu «I'eomempusn»:

[TpenmeTHBIM pe3ynbTaTOM U3YYEHHS Kypca SBIseTCs COPMUPOBAHHOCTD CIIEAYIOIIUX YMEHUH.

I10JIb30BATHCSI TEOMETPUUECKUM SI3BIKOM JJIS1 ONIMCAHUS IIPEIMETOB OKPYXKAIOIIETO MUPA,;
pacro3HaBaTh reOMETpUYECKUe QUTYpBl, pa3IuyaTh UX B3aMHOE PaCIIOJIOKEHHE;
n300pakaTh T'€OMETPUUYECKUE (UTYpHI, BBIMIOMHATH YEPTEXKH IO YCIOBHUIO 33734, OCYLIECTBIATh
npeobpazoBanus GuUryp;
pemaTh 3aJauyd Ha BBIYHMCICHUE TCOMETPUYECKUX BEIWYHMH, TPUMEHSS H3y4YeHHbIE CBOWCTBa (uryp u
bopmysr,
pemaTh reoOMETpUYECKUe 3a/a4M, ONMHPAsCh Ha W3YUYEHHBIC CBOMCTBA (PUI'yp M OTHOLICHHUN MEXIy HUMH,
MIPUMEHSIS IOTIOJTHUTENIbHBIE TIOCTPOCHHUS, allreOpandecKuii anmnapar u cooOpaxeHus CAMMETPHUH;
IIPOBOJUTH JOKAa3aTEIbHbIE DPACCYKACHMs, IPHU PpELIEHUH 3a]ad, MCIOJb3ysd H3BECTHBIE TEOPEMBI MU
oOHapyXHBast BO3SMO>KHOCTH UX IPUMEHEHUS,
pelarh npocTeiye IIaHUMETPUUECKUE 3aJaul B IPOCTPAHCTBE;
BIIQZIETh AIMTOPUTMAMHU PELLIEHHSI OCHOBHBIX 33714 Ha IIOCTPOEHHUE;
Hcnonvzosamv npuobpemeHnHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCMU U NOBCEOHEGHOI

HCUZHU ONA.

pEUICHUS] MPAKTUYECKUX 3aj]ay, CBS3aHHBIX C HAXO0XKICHHUEM TI'€OMETPUYCCKUX BEIUYUH (UCIONB3YS IMpU
HEOOXOJMMOCTH CIIPAaBOYHHUKH M TEXHHYECKUE CPEJIICTBA);

MOCTPOCHUI T€OMETPUICCKUMH HHCTPYMEHTaMH (JIMHEHKa, YTOJIbHUK, IUPKYIb, TPAHCIIOPTHD);

BJIQJICHUS] TMPAKTUYECKUMHU HABBIKAMU HCIIOJIb30BAHUSI TEOMETPUUECKUX MHCTPYMEHTOB JUII M300pakeHus
¢buryp, a TakxKe HaXOXKJICHUS UIMH OTPE3KOB U BETUYUH YIJIOB.



Coaepixanue o0yueHust
CoaepixkaHue TeM y4eOHOI0 Kypca reoMeTpuH
I'/IABA 1. HayajabHbIe TeOMeTpUYECKHE CBeeHUs
[Ipocreiimue reomeTpudeckue QUrypsl: mpsmas, TOYKa, OTPe30K, jJyd, yrou. [loHstue paBeHCTBa
reomeTpudeckux ¢uryp. CpaBHEHHUE OTPE3KOB U yIJjoB. M3mepeHHe OTpPE3KOB, JUIMHA OTpE3Ka.
HN3smepenue yrioB, rpanycHas Mepa yriaa. CMeXHble M BEPTHUKAIbHBIE YIJIBI, HX CBOMCTBA.
IleprieHnuKyIApHBIE TIPSIMBIE.

OcHOBHas1 meJib - CUCTEMATU3HUPOBATh 3HAHMUS YYallUXCSI O IMPOCTEUIIMX I'€OMETPUUYECKUX
(urypax u ux cBoicTBax; BBECTH IIOHATHE pPaBeHCTBa puUryp.

I''IABA 2. TpeyrojbHUKH

TpeyrosnpHuk. lIpusHaku paBeHCTBa TpPEyroJbHUKOB. llepniennukysnsp Kk npsaMon. Menuansl,
OUCCEKTPUCHI U BBICOTHI TPEyrojibHUKa. PaBHOOEAPEHHBII TPEyTroJbHUK U €ro CBOMCTBA. 3aj1auu Ha
IIOCTPOEHUE C NOMOIIBIO HUPKYJIS U JIMHENKH.

OcHoBHasi 1HeJb - BBECTU IIOHSATHE TEOPEMBI; BBIPAOOTATh YMEHHUE JOKa3bIBaTh PABEHCTBO
TPEYTroJbHUKOB C MOMOIIBIO U3YUYEHHBIX IIPHU3HAKOB; BBECTU HOBBIM KJIacC 3ajlayu - Ha IOCTPOEHUE C
IMOMOIIBIO LIUPKYJIS U JIMHENKH.

I''TABA 3. [lapaJjuiesibHbIe IPAMbIe

IIpu3zHaky  napajuleIbHOCTH  NOpsAMBIX. AKcuMoOMa  napajulelbHbIX — HpsMbIX. CBolicTBa
napasleabHbIX NIPSMBIX.

OcHOBHas HeJb - BBECTH OJIHO U3 BAXHEHUIINX IOHATUNA MNOHATHUE NapalJIEbHbIX IPSIMbIX; OaTh
IepBOE MpEJCTaBIEHHE 00 aKCHMOMaX M aKCHOMAaTUYECKOM METOJIe B I'€OMETPHH, BBECTH aKCHOMY
rnapasleabHbIX PSMBbIX.
I''IABA 4. CooTHOIIEHUS MeKAy CTOPOHAMM M YIJIaMH TPeyroJbHUKA
Cymma yrioB TtpeyrojbHuKka. COOTHOIIEHME MEXJAY CTOPOHAaMHM W YyrjlaMd TpEyTrOJIbHHKA.
HepaBencTBo TpeyronabHuKa. [IpsAMOyrospHble TPEYrOJIBHUKHY, UX CBONMCTBA U NPU3HAKUA PaBEHCTBA.
PaccrossHue or ToukM o mnpsimoil. PaccrosiHMe Mexay mapajulelbHbIMU HpsiMbIMU. llocTpoenune
TPEYroJbHHUKA II0 TPEM BJIEMEHTAM.

OcHOBHad 1eJIb - PACCMOTPETH HOBBIE NHTEPECHBIE U BayKHbIE CBOMCTBA TPEYI OJIbHUKOB.
5. lloBTOpEeHUeE

MecTto npeamera B y4eOHOM IJIaHe
Ha u3ydenue reomerpuu B 7 Kilacce OTBOAUTCS 68 yacoB U3 pacueTa 2 4 B HEJEIIO

IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecneyeHus!

5. Aranacsn JI.C. T'eomerpus. 7 — 9 kiaccel. YueOHMK i oOrieoOpasoBarenbHbix opranmszarmii/JI.C.
Artanacss, B.®. byrysos, C.b. Kagomies u ap — M.: [Ipocsemienne,2013r.

6. Aranacsn JI.C. Usyuyenme reomerpuum B 7,8,9 Kiaccax: METOIMYECKHE PEKOMEHAANUU K YUYEOHHKY
JI.C.Atanacsu , B.®.byry3os u ap.- M.: IIpocsemenue, 2009r.

7. KoutponbHbie pabOThI, TECTHI, TUKTAHTHI 10 reomMeTpun / kiacc. — M. M3natensctBo «Ox3amen», 2006



8 kiacc
Aunreopa

IHHOACHUTEJIbBHAA 3AIINCKA

Pabouas mnporpamma mo anrebpe g 8 Kkiacca cocTaBlieHa B COOTBETCTBUM ¢ DenepaiabHbIM
rOCY/IapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO 00LIero o0pa3oBaHUs BTOPOTO IMOKOJCHUS, Ha
OocHOBe TpuMepHoi [Iporpammbl OCHOBHOTO 00mIero oOpa3oBaHuUs MO MaTeMaTuke, [Iporpammsl mo anreOpe
H.I'. Mungrok (M.: IlpocBemenne, 2012) k yueonuky 0. H. Makaperuesa, H. I'. Munmrok, K. Y. Hemkosa u jp.
(M.: TIpocBemenue, 2018),

Maremarnueckoe 00pa3oBaHHME B OCHOBHOW WIKOJIE CKJIQJIbIBACTCS U3 CIEAYIOIIUX COAEPKAaTeIbHBIX
KOMIIOHEHTOB: apu¢MeTuka; airedpa; TeOMETpHs; 3JIEMEHTbl KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH,
CTaTUCTHUKH U JIOTUKU. B CBOEl COBOKYITHOCTH OHHM OTpa)kaloT OOTaThlii ONMBIT 00y4eHHUs MaTeMaTHUKE B HallIeH
CTpaHe, YYUTHIBAIOT COBPEMEHHbIE TCHICHIIUN OTEUECTBEHHOM U 3apyOeKHOM IIKOJIBI M MO3BOJISIOT pEai30BaTh
MOCTaBJICHHBIE Tepe]l HIKOJbHBIM 00pa30BaHMEM 1€ HAa WH(POPMAIIMOHHO €MKOM U HMPAKTUYECKH 3HAYMMOM
MmaTtepuaie. OTH COJepXKaTelbHble KOMIIOHEHTHI, pa3BUBAsACh Ha TPOTHKEHUH BceX JieT oOydeHus,
€CTECTBEHHBIM 00pa30M MEePeIUIeTalOTCs U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

H3yuenue mamemamuku Ha cmynenu 0CHO6HO20 00w e20 00pa306anUs HANPAGICHO HA OOCMUMICCHUE
cnedyruux yenei:

OBJIAJICHHE CHCTEMOW MaTeMaTHYeCKUX 3HAHUH M YMEHHUH, HEOOXOJMMBIX JJIsI TNPUMEHEHHUS B
MPAaKTUYECKOH JEATENIbHOCTH, U3YUEHHS CMEXHBIX JUCLUUIUINH, IPOJODKEHUS] 00pa30oBaHus;

MHTEJUIEKTyaJbHOE pa3BUTHE, (POPMUPOBAHME KAYECTB JIMYHOCTH, HEOOXOJUMBIX YEJIOBEKY s
MIOJIHOIIEHHOHM JKM3HU B COBPEMEHHOM OOIIECTBE, CBOHCTBEHHBIX MaTEMAaTHYECKOW AEATENILHOCTHU: SICHOCTH U
TOYHOCTH MBICJIHM, KPUTUYHOCTH MBIIUIEHUS, UHTYULUH, JIOTHYECKOTO MBILUIEHNUS, DJIEMEHTOB alITOPUTMHUUYECKON
KYJBTYpPBl, IPOCTPAHCTBEHHBIX MIPECTABICHNUN, CIIOCOOHOCTH K MIPEO/I0JIEHUIO TPYAHOCTEH;

(dbopMHUpoBaHKE TIPEACTaBICHUN 00 UAEIX U METOJaX MAaTeMaTHKH KaK YHHBEPCAJIBHOTO S3bIKAa HAYKU U
TEXHHUKH, CPEACTBA MOACIUPOBAHNS IBJIEHUN U IIPOLIECCOB;

BOCIHMTAHHUE KYJIbTYPhl IMYHOCTH, OTHOIIEHUS K MaTeMaTHKE KaK K YaCTH 00Ie4eI0BeYeCKON KYIbTYPHI,
urpatoiieit 0co0yro poib B 00IIECTBEHHOM Pa3BUTHH.

Apudmeruka s 8 kiacca mpu3BaHa CIIOCOOCTBOBATH MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX I TOBCETHEBHOM XKU3HU. OHa CIy>KUT 0a30il [UIs BCEro JajbHEHIIero u3yuyeHus MaTeMaTHKH,
CIIOCOOCTBYET JIOTHUECKOMY Pa3BUTHUIO 1 (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU.

Anrebpa HaueneHa Ha (OpMHUpPOBaHHE MaTEMaTHYECKOIO ammapara JUis pelieHus 3a/1ad U3 MaTeMaTUKH,
CMEXHBIX TPEJAMETOB, OKpYXalolleld pearbHOCTH. SI3bIK anreOpbl MOAYEPKHUBAET 3HAYCHHWE MATEMaTHUKU Kak
A3bIKa JJI1 MOCTPOEHMS MaTEMaTHYECKUX MOJEJIEH, NPOLECCOB M SBICHMM peanbHOro mupa. OpHoW u3
OCHOBHBIX 3aJ]au M3y4CHMs aireOpbl SBISETCS PAa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHUS, HEO0O0XOAMMOIro, B
YaCTHOCTH, [UIi OCBOEHMS Kypca HH(MOPMATHKH, OBJIAJCHUE HABBIKAMU JEAYKTHUBHBIX PaCCYXICHUU.
[TpeoOpa3oBanue CUMBONIMYECKHX (OPM BHOCHUT CBOH creuuuyeckuid BKJIaJA B pa3BUTHE BOOOpaXKEHHUS,
CocoOHOCTeM K MaTeMaTH4ecKoMy TBOpuecTBy. Jlpyroil BakHOM 3amadeld H3ydeHUs anreOpbl sBISETCA
MOJIydeHUE IIKOJbHUKAMHU KOHKPETHBIX 3HAHUHA O (YHKIUSAX KaK Ba)KHEHIIEH MaTeMaTHYECKOW MOJENu Ui
OIMCAHUS U UCCIICIOBAHUS Pa3HOOOPA3HBIX MPOLECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIHATbHBIX,
NEPUOJMYECKUX H JIp.), A1 (OPMHPOBAHHS Yy y4alIMXCsl MPEACTABICHUH O POJIM MAaTEMaTHKH B Pa3BUTHU
LMBUIIN3ALUU U KYIbTYpBHI.

Kpr XapaKTCpU3yeCeTCs IMOBBINICHUCM TCOPCTUUCCKOTO YPOBHSA O6yLIeHI/I$I, MOCTCIICHHO YCHUJICHUCM POJIA
TCOPCTUYCCKUX O606IJ.I€HI/II71 " JCAYKTHBHBIX 3aKJIFOUYCHUIA. HpI/IKHaI[Ha}I HAITpaBJICHHOCTb KYypCa oOecrieunBaeTCs
CUCTCEMATUYCCKUM 06pa1ueHHeM K HOpuMEpaM, pacCKpbIBAOIIUM BO3MOKHOCTU MNPUMCHCHUSA MATCMATUKHU K
HU3YUCHHUIO JIECTBUTEIILHOCTH U PCHICHUTIO TPAKTUYCCKUX 3a/1aY.

dnemenmol N02uKU, KOMOUHAMOPUKU, CMAMUCHMUKU U MEOPpUU 6EepoAmMHOCmell CTAHOBATCA
00s13aTeIbHBIM KOMIIOHEHTOM HIKOJBHOTO 00pa30BaHUs, YCWIMBAIOIIUM €ro MNPUKIAJHOE M IPAKTUYECKOE
3Ha4YeHHue. DTOT MaTepuaj HeoOXOAUM, IpPEeXkae BCero, Uid (GOpMHUPOBAHUS (PYHKIMOHAIBHOM I'PaMOTHOCTH —
YMEHUN BOCIPUHHMMATh M aHAIM3MPOBATh MH(YOPMAIUIO, MPEACTABICHHYIO B PAa3JIMUHbIX (opMax, NOHUMATh
BEPOSITHOCTHBIN XapakTEP MHOTUX pEeaJbHbIX 3aBUCUMOCTEH, NPOM3BOAUTH IPOCTEHIINE BEPOSTHOCTHBIE



pacuerbl. V3yueHHe OCHOB KOMOMHATOPHKHM IIO3BOJHUT YyYallleMyCsl OCYLIECTBISATh PACCMOTPEHUE CIy4aes,
nepedop U MOJCYET YKCia BApUAHTOB, B TOM YHCJIE B IPOCTEHUIIIMX MPUKIATHBIX 33aa4ax.

[Tpu U3y4eHUH CTAaTUCTHKH U TEOPHU BEPOSITHOCTEH oOoramaroTcs NpeICTaBIeHUsI O COBPEMEHHOW KapTHHE
MHUpPa ¥ METOJax €ro HccieqoBaHus, GOPMUPYETCS MOHMMAHUE POJM CTaTUCTUKH KaK MCTOYHUKA COLHMAIBLHO
3HaYMMOI MH(OpPMAINK U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBILIUICHUSI.

Lesn n3yyeHusi Kypca ajredpsl B 8 Kiacce.

Ienu xypca:

1)Pa3BuTHEC BBIYUCIUTEIBHBIX M (OPMATbHO — OMNCPATHBHBIX alreOpanyecKuX yMEHHH JO YpOBHS,
MO3BOJISIIOIIETO YBEPEHHO UCIOJIb30BATh UX NP PEILICHUH 3a/1a4 MATEMAaTUKH U CMEXXHBIX IIPEIMETOB;

2) YcBoeHHE ammapara ypaBHEHUI M HEPaBEHCTB KaK OCHOBHOTO CPEIICTBA MAaTEMATHYECKOTO MOJIEIUPOBAHUS
MPUKIAIHBIX 33]1a4;

3) OcymiecTBiieHHEe (PYHKIIMOHAIBHOM MOrOTOBKHY IIKOJIBHUKOB.

3amaun kypca: OBinajgeHHE CHCTEMON MaTeMaTUYECKUX 3HAHUNW W yMEHUM, HEOOXOIMMBIX B MOBCEAHEBHOMN
JKU3HH B TPYJOBOU JIEATEIHHOCTH KaXJIOMY YEIOBEKY B COBPEMEHHOM 00IIecTBe, (HhopMUpOBaHUE U Pa3BUTHE
CpelICTBAMH MAaTEMATHUKH UHTEIIEKTYaJIbHbIX KAY€CTB JIMYHOCTH.

I/I3yquHe MaTeMaTHKU B OCHOBHOM IIIKOJIC Ja€T BO3MOXKHOCTbD 06y‘-IaIOH_II/IMCH AOCTHUYb CICAYIOUIUX
pE3yJIbTaTOB Pa3BUTHUSL.

6 TUYHOCHIHOM HANPAGICHUN:

1).yMeH#He SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHOW M MUCbMEHHOM pe4r, TOHUMATh CMBICIT
IOCTABJICHHOM 3a/1a4, BBICTPAUBATh APT'YMEHTALUIO, IPUBOJAUTE IPUMEPHI U KOHTPIIPUMEDHI;

2) KPUTUYHOCTH MBIIIUICHUS], yMEHHE PACIIO3HABATh JIOTHUECKU HEKOPPEKTHBIC BHICKA3bIBAHMS, OTIIMYATh
TUIOTE3Y OT (haKTa;

3) npejcTaBiICHUE O MATEMaTHUECKOW HayKe Kak cdepe ueIoBeYeCKOM IeATeIbHOCTH, 00 dTanax ee pa3BUTHs, O
€€ 3HAYMMOCTH JJIs1 PA3BUTHSI LIUBWIN3ALINH;

4) KpeaTUBHOCTh MBIILICHHS, MHUIIMATHBA, HAXOIYUBOCTh, AKTUBHOCTH MPH PEIICHUH MAaTEMaTUUYECKUX 33/1ay;
5) yMeHHE KOHTPOJUPOBATH MPOIIECC U Pe3yJIbTaT y4eOHO MAaTEMAaTHIECKOM eI TeIbHOCTH,

6) cIOCOOHOCTH K SMOIIMOHATILHOMY BOCTIPHSTHIO MAaTEMaTHYECKUX O0OBEKTOB, 33/1a4, PEIICHHI, pacCYKICHHI; B
METanpeAMETHOM HalpaBJICHHUH:

1) nepBOHAYAJIBHBIC IPEICTABICHHS 00 UACIX U O METOJaX MAaTEMATHKH KaK 00 YHUBEPCAJIbHOM S3bIKEC HAYKU U
TEXHUKH, O CPEACTBE MOJICIIUPOBAHUS SBICHUN U IIPOLIECCOB;

2) yMECHHE BUJICTh MATEMaTUYECKYIO 33/1auy B KOHTEKCTE MPOOJIIEMHON CUTYAIlMH B IPYTUX AUCIUIUINHAX, B
OKpYKaIOLIEH )KU3HH,

3) yMCHHE HAXOJIUTh B Pa3IMYHBIX HCTOYHHKAX HH(OPMAIIUIO, HEOOXOAUMYIO [T PEHICHHUS MAaTEMAaTHICCKUX
npoOeM, U IPEJCTaBIATh €€ B MOHATHON opMe; MPUHUMATh PEIICHHE B YCIOBHIX HEMOJHOW U N30BITOYHOM,
TOYHOU M BEpOSITHOCTHON MH(OpMAIIUY,;

4) yMmeHHE MOHUMATh M UCIIOJIb30BAaTh MATEMATHYECKHE CPEACTBA HArISIIHOCTH (TpaduKu, TMarpamMMel,
TAOIUIIBI, CXeMBI H JIP.) JUIS WLTFOCTPAIIMK, HHTEPIPETAIlUH, apTyMEHTAIINHY,;

5) yMeH#UE BbIIBUTaTh THIIOTE3bI MIPH PEIICHUH YU4eOHBIX 3a7a4 U MOHUMATh HEOOXOAMMOCTh UX TPOBEPKH;

6) yMeHHE PUMEHSATh UHIYKTUBHBIC U ICYKTHBHBIE CIIOCOOBI PACCY)KIACHHUMN, BUICTh PA3JIMUHBIC CTPATCTHH
peLIeHus 3a1a4;

7) IOHUMAaHUE CYIIHOCTH AJITOPUTMUYECKUX MPEIIUCAHUI U YMEHHUE ICHCTBOBATh B COOTBETCTBUH C
MPEUI0KEHHBIM aJITOPUTMOM,;

8) yMeHHe caMOCTOSTEIBHO CTaBUTh LIEJIH, BBIOMPATh U CO3/IaBaTh aTOPUTMBI JUIS PEIICHHS Y4eOHBIX
MaTeMaTHYeCKUX MpooIiem,;

9) yMeHHMeE TUIaHUPOBATh U OCYLICCTBIATH JISATEILHOCTD, HAITPABICHHYIO HA PELICHHUE 3aa4
HCCIIEIOBATENBCKOIO XapaKTepa,

6 npeOMemHOM HANPAGIeHUU '

1) oBnaneHre 6a30BbIM MOHATUIHBIM aIapaToOM MO0 OCHOBHBIM pa3jieliaM COJICPIKaHUs; MPEICTaBICHUE 00
OCHOBHBIX U3y4aeMbIX MOHSATHUAX (YHCII0, FeOMeTpUuIecKas Gurypa, ypaBHeHue, (yHKIHs, BEPOSITHOCTD) KakK
BAKHEUIIINX MAaTEMaTUYECKUX MOJEIISIX, MIO3BOJISAIOIIMX ONKUCHIBATh U U3y4aTh PEAJIbHBIE IIPOLIECCHI U SIBJICHHUS,
2) yMeHHE paboTaTh ¢ MATEMAaTHYECKUM TEKCTOM (aHAJTM3UPOBATh, U3BJICKATh HEOOXOAUMYIO HH(POPMAIIHIO),
TOYHO ¥ TPAMOTHO BBIPAKATh CBOU MBICIU B YCTHOW U IMCbMEHHOMN PEYM C IPUMEHEHUEM MAaTEMaTUYECKOU



TEPMHUHOJIOTHU i CUMBOJIMKH, HCIIOJIB30BAaTh PA3IMUHBIC SI3IKM MaTEMAaTHUKH, TPOBOIUTH KIIaCCU(UKAIINH,
JOTUYECKre 000CHOBAHMS, I0KA3aTeIhCTBA MATEMAaTUIECKUX YTBEPIKICHUH;

3) pa3BUTHE MPEACTABICHHUI O YUCIIE M YMCIOBBIX CHCTEMAaX OT HATYPAIbHBIX JI0 ICHCTBUTEIBHBIX YUCEI;
OBJIAJICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAIbHbIX BBIYUCIICHUN;

4) oBNIaZICHUE CUMBOJIbHBIM SI3bIKOM aJIr€Opbl, MPHEMaMH BBITIOJHEHHUS TOXKICCTBECHHBIX MPEOOpa30BaHU
PalMOHAIBHBIX BBIPAKEHUH, PEILICHUS YPABHEHU M, CUCTEM YPAaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB,;
YMEHHE UCIIOJIb30BaTh UJICK0 KOOPAMHAT HA IUIOCKOCTH JJI1 MHTEPIIPETAUA YPABHEHU, HEPABEHCTB, CUCTEM,;
YMEHHE MPUMEHSTH anreOpandeckue mpeoOpa3oBaHus, anmnapar ypaBHEHUH 1 HEPABEHCTB JIJIs PEUICHUs 3a/1a4
W3 pa3jM4YHbIX pa3eiioB Kypca,;

5) oBnajieHue CUCTEMOM (PYHKIIMOHAIBHBIX MOHATHH, (YHKIIMOHATIBHBIM SI3HIKOM M CUMBOJIMKON; YMEHHUE
UCIIOJIb30BaTh (DYHKIIMOHAIBHO-TpaUuecKre MPEACTaBICHUS I OTTMCAHMS U aHAIHM3a PeaTbHBIX
3aBUCHUMOCTEH

6) oBiajiecHuEe OCHOBHBIMHU CIIOCOOAMHM NIPEICTABIICHUS U aHAJIM3a CTATUCTUYCCKUX JAHHBIX; HATUUNE
MPEJICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE U O Pa3IUYHBIX CIIOCO0AX UX U3YUCHUS,
0 BEPOSITHOCTHBIX MOJEIISIX;

7) OBIIaJICHUE TCOMETPUUCCKUM SI3bIKOM, YMEHUE UCIIOJIb30BATh €T0 IS ONMMCAHUS IPEMETOB OKPYKAOIIETO
MUPa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3UTENbHBIX YMEHUMN, TPHOOPETEHNE HABBIKOB
r€OMETPUYECKUX IIOCTPOCHUH;

8) ycBOCHHME CHCTEMAaTUYECKUX 3HAHUN O TUIOCKUX (PUrypax M UX CBOMCTBAX, a TAKXKE HA HATIISAHOM YPOBHE — O
MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IPUMEHATh CUCTEMATUUECKUE 3HAHUS O HUX JUISl PELIEHUS
F€OMETPUYECKUX U IIPAKTUYECKUX 3a]1a4;

9) yMeHMEe U3MEpSITh JJTUHBI OTPE3KOB, BEJIMYMHBI YIIIOB, UCIIOJIB30BaTh (DOPMYJIBI JJIsT HAXOMKICHUS
MEPUMETPOB, IJIOMIaeH U 00BEMOB F€OMETPHUECKUX PUTYD;

10) ymeHHE MPUMEHSTh U3y4YCHHBIC TIOHSATHS, PE3YJIbTaThl, METOBI TSl PEIICHUS 3a/1a4 MPAKTUIECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX JUCIHILIMH C UCIIOJIB30BAHUEM MTPH HEOOXOIUMOCTH CIIPAaBOYHBIX MATEPHAIIOB,
KaJIbKYJISTOPA, KOMIIBIOTEPA.

Pe3yabTaThl 0CBOCHHS Kypca MaTeMaTHKHU B 8 KJacce.
JInyHOCTHBIE, MeTaNIpeAMeTHbIE M NPeAMETHbICPEe3yIbTATHI OCBOCHHS COACPKAHUA Kypca

YHuBepcaabHble y4eOHbIe 1eiiCTBHA
B cootBercTBHU ¢ TpeOoBaHusMu CTaHaapTa BTOPOIO MOKOJEHUS CHUCTEMA IUIAHUPYEMBIX Pe3yJIbTaTOB —

JMYHOCTHBIX, METANpPEeIMETHBIX U MPEAMETHBIX — YCTAHABIMBAET U ONUCHIBAET KIACCHI Y4eOHO-NO3HABANENbHIX
U yYeOHO-NpaKmuyeckux 3a0a4, KOTOpble OCBaMBAIOT yJalliecs B X0Jie 00yueHHsl, 0c000 BBIJIEIISAS CPEAn HUX Te,
KOTOpbIE€ BBIHOCATCS HAa MTOTOBYIO OIICHKY. YCIEIIHOE BBIOJHEHHME ITHX 3a/Jady TpeOyeT OT Yydaluxcs
OBIIQJICHHUS CHCTEMOH yHusepcanvuvix yueOnvix Oeticmeuti (YY), cnenududeckux ans TaHHOTO y4eOHOTO
npeaMeTa, CIyKalluM OCHOBOW JJISl MOCIEAYIOUEro o0ydeHUs U JaéT BO3MOXKHOCTb OOYYarolIMMCs JOCTHYb
CJIEYIOUIMX PE3YJIbTaTOB PA3BUTHUA:

6 TUYHOCHIHOM HANRPAesieHuu.

1) yMeHue sICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOH M MMMCHbMEHHOW PE4d, OHHMMATh CMBICI TIOCTaBJICHHOW
3aJ]a4d, BBICTPAMBATh apPryMEHTALUIO, TPUBOIUTH IPUMEPHl M KOHTPIPUMEPHI;2) KPpUTHYHOCTh MBIIUICHUS, YMEHHUE
pacIio3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS, OTJINYATh TUIIOTE3Y OT (hakTa,

3) mpeAcTaBICHHE O MAaTEMAaTHYeCKOH Hayke Kak cepe YeIOBEUecKOH AeATENbHOCTH, 00 JTamax ee pa3BHTHS, O ee
3HAYMMOCTH ISl Pa3BUTHUS IUBUIIH3ALNH;

4) KpeaTUBHOCTb MBIIUICHHS, HHUIIMATHBA, HAXOAYHBOCTh, aKTHBHOCTD TIPU PEIICHUN MaTeMaTHYCCKHX 3a]1ady;

5) yMeHHe KOHTPOJIUPOBATh MPOLIECC U Pe3yIbTaT y4eOHOI MaTeMaTH4eCKOH A TEIbHOCTH;

6) cnocoOHOCTh K IMOLMOHAIIBHOMY BOCIIPUSTHIO MAaTEMaTHIECKUX 00BEKTOB, 3a/1a4, PEIICHNUH, PacCyKICHHH;
8_MemanpeomMemHomM _HAnpasieHuu.

1) nepBoHaYaNBHBIC TPEACTABIICHHUS 00 HISSIX U O METOJaX MATEMATHKH KaKk 00 YHUBEPCATBHOM SI3bIKE HAYKU M TEXHUKH,
0 CPEICTBE MOJCIUPOBAHUS SABJICHUN U IIPOLIECCOB;

2) yMeHUe BHICTh MATEMATHICCKYIO 3a/1a4y B KOHTEKCTE MPOOJEMHOMN CUTYAIlMH B APYTHX JAUCIUIIMHAX, B OKpYKarOIIei
JKHU3HY,



3) yMeHUEe HAXOMUTh B PA3IHYHBIX HCTOYHUKAX UH(POPMAIMIO, HEOOXOTUMYIO TSl PEIICHUS MaTEMAaTHUCCKHX MPoOiIeM, 1
MPEACTABJIAT, €€ B TOHATHOW (hopMe, NPHHHMATH PEHICHHE B YCIOBUSX HEMOMHOW W W30BITOYHOH, TOYHOH U
BEPOSTHOCTHOW MH(OpMAIUy;

4) yMeHHe TOHUMATh U UCTOB30BaTh MATEMATHYCCKUE CPEICTBA HAMIAAHOCTH (rpaduku, TMarpaMMbl, TAOIUIIBI, CXEMBI 1
Jp.) JUT WIUTIOCTPAIMK, MHTEPIIPETAINHN, APTyMEHTAIUH;

5) yMeHue BBIZIBUTATh TUITOTE3BI TIPU PEIICHUH YIEOHBIX 3a/1au ¥ TOHUMATh HEOOXOUMOCTh UX MPOBEPKH;

6) yMeHUE MPUMEHATh WHIYKTHBHBIC U JCAYKTHBHBIC CITOCOOBI PAacCYXICHHM, BUACTh PA3IMUYHbBIC CTPATETHH PEIICHUS
3a1a4;

7) MOHMMAHHUE CYITHOCTA AJTOPUTMUYCCKUX TMPEAMHCAHUI U yMEHUE ICHCTBOBATHL B COOTBETCTBHM C MPEIIOKCHHBIM
AITOPUTMOM,;

8) yMeHHe caMOCTOSITENBHO CTABUTh IICNH, BHIOUPATH M CO3/1aBaTh AJTOPUTMBI JJIS PEIICHHUS YUYeOHBIX MATEMATHUECKUX
mpooiieMm;

9) yMeHHE TUTAHHPOBATh W OCYIIECTBIATH JACITEIBHOCTh, HAMPABIICHHYI0 Ha pEIICHHE 3a7ad HCCIICA0BATEIBCKOTO
Xapakrepa.

8 NPEOMEeMHOM HANPABICHUU.

1) oBnajeHne MaTeMaTHYECKUMH 3HAHUSMH W YMEHHSMH, HEOOXOTUMBIMH JUIS TPOJOJDKEHHS OOydeHUs B
CTapiiell IIKOJE€ WIM UHBIX O0O0Ie00pa3oBaTeNbHbIX YUPEKACHUSAX, H3YUCHHs CMEXHBIX JHCLUUIUIMH,
IIPUMEHEHHUS B TIOBCEAHEBHOM JKU3HU;

2) co3nanne (QyHAaMEHTa JUII MaTeMaTH4ecKOTO pa3BUTHS, (QOPMHPOBAHHMS MEXaHH3MOB MBIIUICHHS,
XApaKTEPHBIX JJI1 MAaTEMATUYECKOU NEATEIILHOCTH.

YHuBepcaabHble yueOHbIC 1elICTBHA
JIMYHOCTHBIE
[IpuopurerHOEe BHUMaHUE yaensiercs (hOpMUPOBAHUIO:
* BRIPAXKEHHOW yCTOWYUBOW yu4eOHO-TO3HABATEIHHON MOTHBAIMY U UHTEPECa K YUCHUIO,
* TOTOBHOCTH K CaM000OPa30BaHUIO M CAMOBOCITHTAHUIO,
* aJICKBATHOH ITO3UTHBHON CaMOOLICHKH.
PeryasituBHbBIC
OOyuJarouiics MOyYUT BO3SMOXKHOCTh HAYUUTHCS
* CaMOCTOSITEIIEHO CTABUThH HOBBIC yUEOHBIE IIETH U 3a]1a4H;
* IpU TUIAHUPOBAHWM JIOCTHIKCHUS IIENICH CaMOCTOSTENBHO, IOJNHO W aJCKBaTHO YYUTHIBATH YCJIOBUS M CPEICTBA X
JOCTYDKEHHS,
* BBIJICIISATH AIbTEPHATUBHBIC CIIOCOOBI TOCTUKEHUS 1E)IU U BRIOUpaTh Hanbomnee 3¢ (pEeKTUBHEII cI1oco0;
* OCHOBaM CaMOpPETYJISIUA B Y4eOHOW W TO3HABATEIBLHOW JEITEIbHOCTH B (DOpME OCO3HAHHOTO YIIPABICHHS CBOUM
MOBEICHUEM U JICITEIHHOCTBIO, HAMPABICHHOW HA JIOCTHKEHHE TOCTABICHHBIX I1ENICH;
* OCYIIECTBIISATH TTO3HABATENBHYIO pe(IESKCHIO B OTHOIICHUH JICHCTBUI MO PEIISHUIO YIeOHBIX M MIO3HABATEIBHBIX 33]1ad,
* aJICKBaTHO OIICHUBATh OOBEKTUBHYIO TPYTHOCTh KaK Mepy (PaKTHYECKOTO HIIM MPEIIojaraeéMoro pacxojia pecypcoB Ha
pelleHue 3a/1a4;
* QJICKBaTHO OIICHWBATh CBOM BO3MOXXHOCTU JOCTFDKCHHUS IIETH ONPEASIEHHONW CIOKHOCTH B Pa3iMUHBIX cdepax
CaMOCTOSATEILHON EATEILHOCTH,
* OCHOBaM CaMOPETYJISIIUU IMOIIUOHATBHBIX COCTOSHHIA;
* IIpUJIaraTh BOJIEBBIC YCHIIUS U MPEOJ0ICBATh TPYAHOCTH U MPEMSTCTBUS HA ITyTH JOCTYKCHUS TICIICH.
KoMMmyHnKkaTuBHBIE
OOy4Jaromuics MOXYYUT BO3SMOKHOCTh HAYIHTHCS |
* YYUTHIBATh U KOOPIUHUPOBATH OTIIMYHBIC OT COOCTBEHHOM IMO3UIIUHU APYTHX JFOJICH B COTPYIHUYECTBE;
* YYUTHIBAThH Pa3HbIC MHEHHS K HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
* IOHUMATh OTHOCHTEIBHOCTh MHEHUH U IMOAXO0B K PEIICHUIO TTPOOIEMBI,
* IPOYKTUBHO pas3pemarh KOH(JIUKTHI HAa OCHOBE yu€ra WHTEPECOB M TO3WIMH BCEX YYACTHUKOB, MOWCKA W OICHKU
AIBTEPHATUBHEIX CITOCOOOB pa3pelieHus] KOH(MINKTOB; JIOTOBAPUBATHCH U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOU
EITEBHOCTH,
* OpaTh Ha ceOst MHUIIMATUBY B OPTraHU3AI[MH COBMECTHOTO JCHCTBHS (ICIT0OBOE JIUACPCTRO);
* OKa3bIBaTh MOJJICPIKKY U COMCHCTBUE TEM, OT KOT'0 3aBUCHT JIOCTH)KCHUE [IEJIH B COBMECTHOM JIEITEIHLHOCTH,;
* OCYIIECTBIIATh KOMMYHHKATHUBHYIO pPe(IECKCHI0O KaK OCO3HAHHE OCHOBAHWI COOCTBEHHBIX JCUCTBUA W JIEHCTBUIA
napTHEpa;
* B MpOIECCe KOMMYHHUKAIIUUA JOCTATOYHO TOYHO, TIOCIICAOBATEIbHO W TOJHO IepelaBaTh NApTHEPY HEOOXOAUMYIO
MH(OPMAITUIO KaK OPUSHTHP JIJIS IOCTPOCHUS ACHCTBUS,
* BCTyHaTh B JIUAJIOT, a TAaK)KE€ yYacTBOBaTh B KOJUIGKTUBHOM OOCYXICHWU IPOOJIEM, Y4acTBOBaTh B JIUCKYCCHH H
apTyMEHTUPOBATH CBOIO MO3UIIUIO, BJIAJICTh MOHOJIIOTHYESCKON U IHAJIOrHYecKor (hopMaMu pedH;
* CIIENOBaTh MOPAIBHO-3THYECKUM U TICUXOJIOTMYSCKUM TPUHIUIAM OOIIEHUS W COTPYAHHYECTBA HAa OCHOBE
YBAXHUTEIHHOIO OTHOIICHHS K MapTHEPaM, BHUMAHUS K JIWYHOCTH JPYTOro, aJICKBATHOrO MEXJIHYHOCTHOTO BOCHPHSTHS,



TOTOBHOCTH aJICKBAaTHO pearupoBaTh Ha HY>KJbI JPYTHX, B YACTHOCTH OKa3bIBATh MOMOIIL M SMOIIMOHATBHYIO TOJACPKKY
napTHEPAM B MPOIECCe JOCTHKEHUS O0IICH 11elTi COBMECTHOM EATEIbHOCTH;

* ycTpauBath 3PGEKTUBHBIC TPYIIOBBIC OOCYKJCHHS M 00eCIeYnBaTh OOMEH 3HAHUSMHU MEKIY WICHAMHU TPYIIBI U
NpUHSTHAS () (HEKTUBHBIX COBMECTHBIX PEIICHHH;

* B COBMECTHOM JEATEIBHOCTH YETKO (POPMYIIUPOBATH IENIM TPYIIIEI ¥ MO3BOJIATH €€ yYaCTHUKAM IPOSBIIATH COOCTBEHHYIO
SHEPTUIO ISl AOCTUKCHUSI TUX IIeNEeH.

Ilo3HaBaTreabLHBIE

OOyuJaronuiics MOyYUT BO3MOXKHOCTh HAYUUTHCS

* CTaBHUTH NPOOJIEMY, apTYMEHTUPOBATH € aKTYaJIbHOCTb;

* CaMOCTOSITEIILHO MTPOBOAUTE UCCIICIOBAHUE HA OCHOBE MMPUMEHEHUS METOJI0B HAOJIO/ICHHSI M SKCIIEPUMCHTA;

* BBIJIBUTATh THIIOTE3HI O CBA3SIX M 3aKOHOMEPHOCTSX COOBITHIA, ITPOIIECCOB, OOBEKTOB,;

* OPraHU30BBIBAThH UCCIECAOBAHUE C LIETBIO IPOBEPKU TUIIOTES;

* IeNaTh YMO3AKITIOUeHHs (MHIYKTHBHOE U 110 QHAJIOTHH) U BBIBOJBI HA OCHOBE apTyMEHTAITHH.

5. Coaep:kaHHe Kypca ajaredpbl

IMoBTOpeHue Kypca aaredps! 7 kiaacca (4 1)
1. PammonasbHbie 1poou (30 u)
PanmonaneHas qpo6s. OCHOBHOE CBOMCTBO APOOH, COKpAIIEHHE JPOOCH.

ToxaecTBEHHbIE PEOOPA30OBAHUS PAIIMOHAIBHBIX BRIpaKeHuil. OyHKIms Y = y hee rpadux.

OcHosHas _yenv — BBIPAOOTaTh YMEHHE BBHITIONHATH TOXACCTBEHHBIE MPeoOpa3oBaHUS PaIMOHATBHBIX
BBIPAKEHUM.

Tak kak AEWCTBUS C pAMOHANBHBIMU JpOOSMHU CYIIECTBEHHBIM OOpa3oM OMUpArOTCs Ha JACUCTBHUS C
MHOTOWIEHAMH, TO B Ha4aJIe TEMbI HEOOXOIMMO MOBTOPUTH C YUAIIMMHUCS PEOOPA30BAHUS IIEIIBIX BBIPAKCHHUIA.
['maBHOE MeCTO B IJaHHOW TeMe 3aHUMAIOT aITOPUTMBI ACUCTBUHN ¢ APOOsIMH. YUaruecs JT0JKHBI TOHUMATh, YTO
CyMMY, pPa3HOCTh, MPOU3BEACHUE U YaCTHOE APOOEH BCEria MOXKHO MPEACTaBUTH B BHE Apodu. [Ipuodperacmbie
B JAHHON TeMe YMEHHS BBIIIOJHSATH CIIOKCHHE, BBIYUTAHHE, YMHOXXCHHME U JelIeHHEe JpoOei sBIAIOTCS
OTIOPHBIMU B TIpe0OpazoBaHUsAX APOOHBIX BbIpakeHuU. [lodTOMy MM ciemyer yaenuTh 0coboe BHHUMAaHUE.
Henenecoobpa3Ho nepexoauTh K KOMOMHUPOBAHHBIM 33JJaHUSIM Ha BCe ACUCTBUS ¢ JPOOSAMU Mpex e, ueM OyayT
YCBOCHBI OCHOBHBIC aJlTOPUTMBI. 3aaHus Ha BCE JCHCTBUS C APOOSMHU HE JODKHBI OBITh H3JIHUIITHE TPOMO3IKUMHU
U TPYAOEMKHUMU.

[Ipn Hax0XkACHUU 3HAYCHHUH APOOEW MaroTcs 3aJaHUs HA BBIYUCIICHUS C MOMOIINBIO0 KAIBKYIsATOpa. B maHHOM
TEME PpACIIUPSIOTCS CBEIECHHS O CTaTUCTUYECKUX XAapaKTEPUCTUKaX. BBOAMTCA NOHATHE CPEIHErO
rapMOHHUYECKOTr'0 PsIa MOJIOKUTENBHBIX YUCEIL.

M3ydeHre TeMbl 3aBEpIIACTCS PACCMOTPEHHEM CBOMCTB rpaduka GpyHkimu Y = NE

2. Ksaapatnbie kopuu (25 u)
[Tonarue o0 uppanroHaIbHBIX yHciax. OOIIMe CBeIeHHs O NCHCTBUTENBHBIX Yuciax. KBaapaTHbI KOpEHb.
[TonaTne 0 HaxXOXJIEHUM NPUOTKEHHOTO 3HAUYCHHMsS KBaapaTHOro KopHs. CBoiicTBa KBaJpaTHBIX KOPHEH.

ITpeoOpa3oBanus BIpaKEHHH, COAEpKAIMX KBaJpaTHbIe KOpHU. DyHKIMS Y = Jx ee CBOMCTBa U rpaduk.
OcnosHas_yenb — CUCTEMATH3UPOBATH CBEACHUS O palMOHAIBHBIX 4YHCIaX M JaTh IPEACTaBICHUE 00
UppAMOHAIBHBIX YHUCIAX, PACUIMPUB TEM CaMbIM IIOHSATHE O 4MHCIe; BBIPa0OTAaTh YMEHHE BBIIOJIHSATH
npeoOpa3oBaHus BIPAKEHHH, COAepKAINX KBAApaTHbIE KOPHU.

B nanHO# Teme yuwamuecs Mojay4aroT HayaJbHOE MPEACTABIEHUE O MOHATUHU JeiicTBUTENbHOro ynucia. C aroit
1eNbl0 0000IIal0TCS M3BECTHBIC YYAIIMMCS CBEJIEHHMS O palMOHAIBHBIX 4Hchax. J{Is BBeIEHHs TMOHSITUS
UPPALMOHAIILHOIO YUCJIA UCIIOJIB3YETCSI MHTYUTUBHOE IIPEACTABICHUE O TOM, YTO KaK/IbIi OTPE30K UMEET JUIUHY
U IMOTOMY KaXXIOM TOYKE KOOPAMHATHOM IPSIMOWM COOTBETCTBYET HEKOTOpoe uyucio. llokaseiBaercs, 4ro
CYIIECTBYIOT TOUKH, HE UMEIOIME PAllMOHABHBIX a0CLIKCC.

IIpy BBEIEHHMM IOHATHS KOpHSA IIOJIE3HO O3HAKOMUTBH Y4alIUuXCsd C HAXOXKJICHHEM KOPHEW C IIOMOIIBIO
KaJIBKYJIATOPA.

OcHOBHOE BHHMMAaHHE YJIENSeTCS MOHATHUIO apU(PMETUYECKOrO KBAJPaTHOTO KOPHA M  CBOWCTBaM
apu(METHYECKUX KBaJpPaTHBIX KOpHEH. JloKa3bIBalOTCA TEOPEMbl O KOPHE M3 MPOM3BEACHUS U JIpoOH, a TaKxKe

[a2 o
TOXJecTBO Va = |a| , KOTOpBIE TIOJYy4YalOT NPUMEHEHHE B NPeoOpPa30BAHUAX BBIPAKECHUH, COJCpKAIIUX
KBaJpaTHbIe KOpHU. CriennanbHOe BHUMaHUE YACISETCS 0CBOOOXKICHUIO OT UPPAIIMOHATIBFHOCTH B 3HAMEHATEle



a a
IpoOu B BBIPAKEHUSAX BHIA b b YMmeHue npeoOpa3oBeIBaTh BHIPAKEHHUS, COJEPIKALIIE KOPHH, YACTO

UCTIOJBb3YyeTCs KaK B CaMOM Kypce aiureOpsl, Tak ¥ B Kypcax T€OMETPHH, alnreOpbl M Havajl aHaJIn3a.
[Tponomkaercs paboTa MO Pa3BUTHIO (PYHKIIMOHAIBHBIX MTPEICTaBICHUH ydamumxcs. PaccmaTpuBatoTcst QyHKIUSA

y= N , ee cBoiictBa u rpaduk. Ilpu uzyuenun ¢pyHkmu Y = Jx MOKAa3bIBAETCS €€ B3aMMOCBA3b ¢ (DyHKIMEH
2
Yy=X" rane x>0.

3. Ksaapatnbie ypaBuenus (30 1)

KBanpatHoe ypaBHeHue. dopMyna KOpPHEH KBaJpaTHOIO ypaBHEHHUs. PellleHue palnyoHalbHBIX YpaBHEHMH.
Pemenue 3aaa4, npuBoASsIIMX K KBaAPAaTHBIM YPAaBHEHUSAM U IPOCTEHILINM PALIMOHAIBHBIM YPABHEHUSIM.
Ocnosnas_yenb — BbIpabOTaTh YMEHMS pelIaTh KBaJpaTHBIC YpPaBHEHHMS W TPOCTEHIINE palrOHaJIbHBIE
YPaBHEHUS U IPUMEHSTH UX K PEILICHUIO 3a/a4.

B Hauane TeMmbl NPUBOAATCS NPUMEPHl PEUIEHHWsS HEMNOJIHBIX KBAJIPATHBIX YPAaBHEHMM. OTOT Marepuan
cucTeMaTusupyercs. PaccmarpuBaroTcs aJrOpUTMBl PELLIEHUS HETOJHBIX KBAJPATHBIX YPaBHEHUI pa3iIM4HOIO
BHJIA.

OcHOBHOE BHHUMAaHHME CIEIYET YICIUTh PEIICHUIO YpaBHEHUU BHUIA ax® + bx + ¢ = 0, tme a #0, ¢
UCTOJb30BaHueM (opMyibl KopHeW. B nmanHoi Teme ywamecss 3HakomsTcs ¢ ¢opmyramu Buera,
BBIPAKAIOIIUMH CBSI3b MEXKIY KOPHSAMH KBaJpaTHOTO ypaBHEHUs U ero Koddunuenramu. OHU UCTIONB3YIOTCS B
JAJIbHENIIEM NP J10Ka3aTeIbCTBE TEOPEMBI O PA3JIOKEHUH KBaIPAaTHOIO TPEXWIECHA HA JIMHEHMHBIE MHOXKHUTEIIN.
VYuyamuecs: OBJIaJIeBalOT CIIOCOOOM peLIeHHUs JPOOHBIX PAMOHATIBHBIX YPABHEHH, KOTOPBIA COCTOUT B TOM, UTO
pEllIEHNE TaKuX YPAaBHEHMHM CBOJUTCS K PELICHUIO COOTBETCTBYIOUIMX LENBIX YPABHEHMM C IMOCIEAYIOLIUM
HCKIIFOYEHHUEM IIOCTOPOHHUX KOpPHEH.

W3ydyeHne naHHOM TEMbI IO3BOJISIET CYHIECTBEHHO PpACLIMPUThH ammapaTr ypaBHEHUH, MCIONb3YEMbIX IS
pEILIEeHNs TEKCTOBBIX 3aau.

4. HepaBencrna (24 u)

UucnoBble HEpaBEHCTBA M MX CBOWCTBA. [lowieHHOE CIOKEHME U YMHOMKEHHME YMCIOBBIX HEPAaBEHCTB.
[TorpenrHocTh U TOYHOCTH PUONIMKEHHS. JInHEeIHbIe HepaBeHCTBA ¢ OJTHON MEPEMEHHON U UX CHUCTEMBI.
OcHogHasa_yenb — O3HAKOMMTH YYalllUXCSl C IPUMEHEHMEM HEPaBEHCTB Ul OLICHKU 3HAYEHUH BBIPAXKEHUH,
BbIpabOTaTh yMEHHUE periaTh JUHEHHbIE HEPABEHCTBA C OJJHOM MEPEeMEHHON U UX CUCTEMBI.

CBo¥iCTBa YMCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, HA KOTOPO OCHOBAHO pelIeHHEe JTMHEHHBIX HEPABEHCTB C
OJIHOU IEpeMEHHOU. TeopeMbl O MOYWICHHOM CJIOKCHUU U YMHOKCHUM HEPABEHCTB HAXOJAT IIPUMEHEHHUE IIPU
BBIIIOJIHEHUU IIPOCTEUIINX YIPAXHEHUNM HA OLIEHKY BBIPAXKEHHMM [0 METOAYy IpaHul. BBoasaTcs mnoHATUA
a0COJIIOTHON MOTPEIIHOCTU ¥ TOYHOCTHU NPUOIMKEHHSI, OTHOCUTEIBHOM MOTPELTHOCTH.

YMeHHs NMPOBOAUTH AEAYKTHBHBIE PACCYXKIACHUS IOJIy4arOT Pa3BUTUE KakK IPU JOKA3aTeIbCTBAX YKA3aHHBIX
TEOPEM, TaK U IIPU BBIIOJIHEHUH YIIPAXKHEHUN HA JOKA3aTelIbCTBA HEPABCHCTB.

B cBA3U ¢ pellleHrEeM JTUHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHOM AAETCs MTOHATUE O YUCIOBBIX IIPOMEXKYTKAX,
BBOJSTCS COOTBETCTBYIOLME Ha3BaHUS M 0003HaueHUs. PaccMOTpeHHMIO CHUCTEM HEpaBeHCTB C OJHOMU
NIEPEMEHHOM MPEIIECTBYET 03HAKOMIICHUE YYAIIUXCs C OHATUSMU MEPECceUeHUs] U 0ObEANHEHHSI MHOKECTB.
IIpu perieHUN HEPABEHCTB MCIOJIB3YIOTCS CBOMCTBA PABHOCWIIBHBIX HEPABEHCTB, KOTOPBIE Pa3biACHAIOTCA Ha
KOHKpETHBIX mnpumepax. Oco0oe BHUMaHME CIEAYeT YAEIUTbh OTPabOTKE YMEHHs pellaTh MpOCTelIIne
HEepaBCHCTBA BUAA ax > b, ax < b, ocTaHoBUBIIKCE ClIENUAIEHO HA cliydae, Korma a < 0.

B 3T0M TEMe paccMaTpUBaeTCA TaKKe PELICHUE CUCTEM JBYX JIMHEHHBIX HEPAaBEHCTB C OJHOM IEPEMEHHOH, B
YaCTHOCTH TAKUX, KOTOPBIE 3aIIMCaHbl B BU/IC ABOMHBIX HEPABEHCTB.

5. Crenenb ¢ nejbiM nokaszareyuem. (13 u)

CreneHs C 1eNbIM MTOKa3aTeneM U ee cBoiicTBa. CTaHAapTHBINM BUJ yncia. [I[puOnKeHHbIN BEIUMCIICHUS.
OcHosHnas yenb — BIPa0OTaTh YMEHUE MPUMEHATh CBOMCTBA CTENEHU C IIEJIBIM MOKA3aTeNIeM B BHIYUCICHUSX U
peoOpa3oBaHMSIX.

B »10ii Teme popMynupyrOTCS CBOMCTBA CTEMEHU C IETBIM MOKa3zareneM. MeTo T0Ka3aTeIbCTBa ITHX CBOWCTB
MOKA3bIBACTCSl HA MPUMEPE YMHOKEHHs CTETNEHEHl C OJMHAKOBHIMM OCHOBAaHUSAMHU. JlaeTcs MOHSATHE O 3alUCH
qrclia B CTAaHAAPTHOM BHje. [IpUBOASTCS MpUMEpPHI UCIIOIB30BAHUS TAKOW 3aITUCH B PU3UKE, TEXHUKE U IPYTHX
00JacTsIX 3HaHUH.

IMoBTOpenue (14 yacos)



YYEBHAS PABOYAS ITPOT'PAMMA
110 MaTeMaTHKe
nJ1s1 9 001e00pa3oBaTeILHOIO KJacca

IlosicHuTeIbHAA 3aIIUCKA

Temarnueckue miaHbl Mo MaTeMaTtuke 9 kiacca pa3paboTaHbl B COOTBETCTBUU C TUIIOBOW MPOTrPaMMOi
OCHOBHOTO 00Iero o0Opa3oBaHHs 10 MaTeMaTHKEe C y4eToM TpeboBaHUil (eaeparbHOTO KOMIIOHEHTA
rOCyJapCTBEHHOTO CTaHAapTa OCHOBHOTO OOILIero oOpa3oBaHHs 1O MaTEMaTHKE, YTBEPXKICHHOTO IPHKAa30M
Muno6pazoBauus Poccun ot 5.03.2004 r. Ne 1089; yuebnoro mimana OV na 2017-2018 yueOHblil rox u Ha
OCHOBe aBTOpCcKuX mporpamm ouauu M.M.3ybapeBoit, A.I'. MopakoBuya.

[TepedeHsb MPOrpaMMHO-METOIUYECKOTO 00ECTICUSHHUS
1. Aranacsu JI.C. 'eomerpus . 7-9 xiaccel. YueOHHK A7isi 001Ie00pa30BaTeIbHBIX YUPEKICHUH C
MPUIOKEHUEM Ha 31eKTpoHHOM HocuTene/AtanacsH JI.C., byry3os B.®., Kagomies C.b. u np — M.:
[Tpoceemenue, 2011
2. Mopaxosuu A.I'. Anrebpa. 9 kitacc. YueOHuUK i 00111e00pa30BaTenbHbIX YUpekIeHui/A L.
Mopakosud — M.: Muemo3uHa, 2013

Jlns obecriedyeHus MJI0JOTBOPHOTO Y4E€OHOIO Mpoliecca MpEernoiaracTesi UCIob30BaHue HH(pOpMAIMK U
MaTepHaJIOB CieayonuXx MHTepHeT-pecypCcoB:

e MunucrepctBo oOpasoBanus P®D: Owwubka! Heponyctumbiii o6bekt runepccoinku.; http://www.ed.gov.ru/;

http://www.edu.ru

e Tecruposanue online: http://www.kokch.kts.ru/cdo

e [lemarornyeckas Mmactepckas, ypoku B MIHTepHeT 1 MHOTOE npyroe: http://teacher.fio.ru

e Hogsle TexHosI0THK B 00pazoBanuu: http://edu.secna.ru/main

e [lyreBoaurens «B Mupe Hayku» Juisi IIKOJbHUKOB: http://www.uic.ssu.samara.ru/~nauka

e Merasunukionenus Kupumna u Medoaust: http://mega.km.ru

e CaiiTel «Mup sHIHKIONEAUIE»: http://www.rubricon.ru/; http://www.encyclopedia.ru

[Tporpamma paccurtana Ha U3ydeHue MareMaTHku 5 1 B Heaento (170 yacoB 3a yueOHBII ro/).
HEJIN

*OBJIQJICHUE CHCTEMOW MaTeMaTHMYeCKMX 3HAHUW M yMEHUH, HEOOXOJWMBIX Ui TNPUMEHEHHUS B
MPAaKTUYECKOH AEATENIHOCTH, U3YUEHHS CMEXHBIX JUCLUUIUINH, IPOJODKEHUS 00pa3oBaHus;

*UHTEIUIEKTYaJIbHOE pPa3BUTHE, (OPMHPOBAHME KAayecTB JMYHOCTH, HEOOXOAMMBIX YEJIOBEKY JUIA
MOJIHOIEHHOHN JKM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMAaTHYECKOW AEATEIbHOCTU: SICHOCTH U
TOYHOCTHU MBICJIN, KPUTUYHOCTH MBIIUICHHS, HUHTYULMH, JIOTHYECKOTO MBIIIICHHS, SJIEMEHTOB aJlTOPUTMHYECKOM
KYJBTYpPBl, IPOCTPAHCTBEHHBIX MPEJCTABICHUN, CIIOCOOHOCTH K MIPEO/I0JICHUIO TPYAHOCTEH;

*(opmMupoBaHUE MpEICTaBICHUM 00 UAESIX U METOJIaX MaTEMaTHKH KaK YHHBEPCAJIBHOTO SI3bIKA HAYKU H
TEXHUKH, CPE/ICTBA MOJICITUPOBAHUS SBJICHUN U IPOLIECCOB,;

*BOCIHUTAHUE KYJBTYPHl JIMYHOCTH, OTHOILEHUS K MaTeMaTHKE Kak K YacTh OOIIeYeIOBEUECKOM
KYJIBTYpPBI, UTparoLeii 0co0yI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

TPEBOBAHUS K YPOBHIO NIOATI'OTOBKHA YUALIUXCA 9 KJIIACCA
B pe3yibTaTe u3yueHus: ajare0pbl y4eHUK J0JKeH 3HATH/TIOHUMATH

*IIOHATHA pallMOHAJIBHOC HCPABCHCTBO, PABHOCUJIBHBIC HCPABCHCTBA, CUCTCMAa HCPABCHCTB, AJITOPUTMbBI PCIICHUA
panroHaJIbHBIX HEPABECHCTB, CUCTEM HEPABCHCTB,


http://www.ed.gov.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo
http://teacher.fio.ru/
http://edu.secna.ru/main
http://www.uic.ssu.samara.ru/~nauka
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/

*[IOHSTHE YPaBHEHHUS C JABYMsI IEPEMEHHBIMU, CUCTEMbl YPaBHEHUH C BYMs I€PEMEHHBIMHU, METOJIbI PEIICHUS
CUCTEM YpaBHECHUM;

*IOHATHS (DYHKLHUSA, 00JIacTh onpeneneHuss QyHKIUH, 00JacTh 3HaUYeHUs (PYHKIHMHM, MOHOTOHHOCTH (DYHKIIUH,
OTPaHUYEHHOCTh (YHKIMH CBEpPXy M CHU3Y, HaUMEHbIIee M HauOoubliee 3HAYeHUE (PYHKIMH, YETHOCTb U
HEYETHOCTh (PYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA (QYHKIUH;

*[IOHATHS YMCIIOBAs MOCIEI0BATENBHOCTD, N-I WIEH MOCIeA0BaTEILHOCTH, MOHOTOHHAS TOCIJIE0BATEILHOCTD,
apupMeTHyecKasi MpOrpeccHs, pa3sHOCTh apU(PMETHYECKON MPOrpeccHH, TeOMeTpHYecKas MpOorpeccus,
3HaMeHaTelb FeOMETPUIECKOM Mporpeccuu;

*TEOPHUI0 MHOXKECTB, METO/IbI PEIICHUSI KOMOMHATOPHBIX 331a4, (GopMyiy A MoACcuéTa BEpPOATHOCTH, BUIBI
CIIy4aHbIX COOBITUH, METO/IbI CTATUCTHYECKON 00PabOTKH.

YMeTh:

‘peI_I_IaTB paI_II/IOHaJILHBIe HepaBeHCTBa, I/ICHOJIB3y$I aJIFOpI/ITM, METOAOM I/IHTepBaHOB; pemaTL CUCTCMBbI
HEPaBEHCTB,

°pemaTL ypaBHeHI/IH C ABYMs1 HepeMeHHLIMI/I, pemaTb CUCTCMBI ypaBHeHI/Iﬁ C ABYMsI HepeMeHHBIMI/I METOAOM
MOJICTAHOBKH, METOJIOM alreOpandyecKkoro CIIOKEHHs, METOJIOM BBEACHUS HOBOM NEpPEeMEHHOW, rpapuuecKuM

METOJIO0M,

«ctpouth rpaduxu dpynxiumii y=x", y=x", ¥ = ¥X paccmaTpuBarh HX CBONCTBA;

*3a/1aBaTh YHWCIIOBYIO IIOCJIEJOBATENIbHOCTh, HAaXOAWTh N-H 4IeH W CyMMYy N-4JCHOB apHU(PMETHUYECKOH u
TEOMETPUYECKOU NTPOTPECCUN;

spemaTh MpocTeiire KOMOMHATOPHBIE 33Ja4M, MPOCTEHIINE BEPOSITHOCTHBIC 33/1a4M, MPUMEHATH METOJbI
CTaTUCTUUYECKOW 0OpaOOTKU JaHHBIX MPH PELICHUU 33/au.

B pesyabTaTe n3yuyeHusi Kypca reoMeTpUM Y4eHHUK H0JIKeH 3HATD!

*3aKOHBI CJIOKEHUS BEKTOPOB, YMETh CTPOUTH CYMMY JIBYX U 00Jiee BEKTOPOB, M10JIb30BATHCSI IPaBUIIOM
TPEYroJIbHUKA, MapajuiejorpaMma, MHOTOYTOJIbHUKA;

*CBOMCTBa YMHOKEHUS BEKTOPA Ha YUCIIO;

*KaKOU OTPE30K Ha3bIBACTCS CPEAHEN JIMHUEHN Tpalleluu;

*(opMyIIBI KOOPAMHAT BEKTOPA Yepe3 KOOPIUHATHI €ro KOHIIA M Havyajia KOOPJMHAT CepeIUHbl OTPE3Ka, JUTHHBI
BEKTOPa M PAaCCTOSHUS MEXIY IBYMs TOUKAMU;

*YpaBHEHHUs OKPYKHOCTH U IIPSAMOM;

*KaK BBIYMCIISIETCS CHHYC, KOCHHYC, TaHTreHC Juig yriaoB oT 0° 1o 180°, noka3piBaTh OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO, (POPMYITY JUIs BEIYHUCICHUS KOOPIMHAT TOUKH,

*JIOKa3bIBaTh TEOPEMY O ILJIOLIA/I TPEYTOJIbHUKA, TEOPEMY CHHYCOB, TEOPEMY KOCHHYCOB;

*Onpe/ieNieHHe CKAISPHOTO MPOU3BEACHUS BEKTOPOB, YCIOBHUE MEPIEHANKYISIPHOCTH BEKTOPOB, BBIpaXKaTh
CKaJIIpHOE MPOU3BE/ICHHE B KOOPINHATAX, €r0 CBONCTBA;

*onpe/iesIeHHe MIPAaBUIBHOTO MHOTOYT OJIbHHUKA, TEOpEMY 00 OKPYKHOCTH, OIMCAHHON OKOJIO MPaBUIIBHOTO
MHOT'OYTOJIbHUKA U OKPY>KHOCTH, BIMCAHHOHN B MPaBWJIbHBIA MHOTOYTOJIbHUK; (POPMYJIBI [JIsi BEIYUCIICHHS YIJIa,
IUTOIIA M ¥ CTOPOHBI PAaBHIIBHOTO MHOT'OYTOJIEHUKA U PaJInyca BIMCAHHOW B HETO OKPYKHOCTH,;

*(bopMyIIBI JUTMHBI OKPY>KHOCTH M IyT'H OKPY)KHOCTH, TUIOIIAAN KPYTra U KpyroBOTO CEKTOPa;

*YTO TaKO€ 0TOOpaKEHHE TIIOCKOCTH Ha ce0s, OnpeieNieHne ABMKEHUS IMIJIOCKOCTU U €T0 BUJBI.

Ymersn:

*[10JIb30BATHCSI TEOMETPUIECKUM SI3BIKOM JUISI OITUCAHUSI TPEMETOB OKPY)KAIOIIEr0 MHPa;

*pacno3HaBaTh FEOMETPUIECKHE (QUTYPBI, pa3lindaTh UX B3aUMHOE PACIOI0KEHHE;

*n300paXkaTh TreoMeTpHYecKue (UTYpBI; BBIMOJHATH YEPTEKH MO YCIOBHIO 3a/ad; OCYIIECTBISTH
npeobpazoBaHue GuUryp;

*BBIYUCIIATH 3HAYCHHS TEOMETPUYECKUX BEIWYMH (JUIMH, YIIIOB, IUIOMIA/ACH), B TOM YHUCIIE: ONPEICNIATh 3HAUCHNE
TPUTOHOMETPUYECKUX (DYHKUMI MO 33aJaHHBIM 3HAUCHUSM YIJIOB; HAXOAUTHh 3HAUCHUS TPUTOHOMETPUUECKUX
(GYHKIMIA IO 3HAYCHUIO OJTHOM M3 HUX; HAXOJIUTh CTOPOHBI, YIJIbI  IJIOMIAH TPEYrOJIbHUKOB, YT OKPYKHOCTH,
IUTOIIA/ICi OCHOBHBIX FT€OMETPHUYECKUX (UTYP U (PUTYpP, COCTABICHHBIX U3 HHX;

*pemiaTh reOMETPHYECKUE 3aJaHusl, ONMHpasCh HAa W3y4YCHHBIC CBOWCTBA (PUIYp M OTHOIICHUH MEXKAY HHMH,
NPUMEHSISL JOTOJIHUTEIbHBIE TIOCTPOCHHS, aNreOpandecKuii U TPUTOHOMETPUYECKUH armapar, cOoOpakKeHUs
CUMMETpUH;



*[IPOBOJIMTH JIOKAa3aTeIbHBIC PACCYXKACHUS MPH PELICHUH 337a4, UCTOJb3Ysl U3BECTHBIE TEOPEMbI, OOHAPYKHUBAs
BO3MO’KHOCTH JIJISl UX UCTIOJI30BAHUS;
spemaTh NpoCTeHINe MIIaHUMETPUIYECKUE 331a4H B TPOCTPAHCTBE, CIIOJIb30BAaTh MPHOOPETEHHBIC 3HAHUS U
YMEHUS B IPAKTUYECKOM NESATETLHOCTH U TIOBCEAHEBHON )KU3HH IS

*BBINIOJIHEHUSI PAacyeToB MO (opmynaM, cocTaBieHUs (OPMYJI, BBIPAKAIOUIMX 3aBUCHUMOCTH MEXIY
peaabHBIMU BEIMUMHAMM; HAX0XKJICHHUS HY)KHOU ()OPMYIIbI B CIIPABOYHBIX MaTepHasax;

*MOJETMPOBAHUS MPAKTUYECKUX CUTYaLUH M MCCIEIOBaHMS MOCTPOCHHBIX MOJEJEH C UCIOIb30BaHUEM
ammapara ajireopsl,

*ONHMCAHUS 3aBHUCUMOCTEH MEXIy (PU3MUECKUMH BEIMYMHAMH COOTBETCTBYIOLIUMH (OpMYIaMU IMpH
UCCIIIOBAaHUH HECJIOKHBIX MPAKTHUECKUX CUTYaLUH;

*HHTEPIPETAUH IPa()UKOB PEATbHBIX 3aBUCUMOCTEN MEKy BETUUMHAMH.

OBS3ATEJBHBIIA MUHUMYM COJEPKAHUS
OCHOBHBIX OBPA3OBATEJIBHBIX TIPOTPAMM

Apupmernka
Hatypaabnble yncaa. [lecatnynas cucrema cuucieHus. PuMckas Hymepanus. ApudmMernieckue AedcTBUS Hall
HaTypajdbHbIMU uynciaamMu. CTeNeHb ¢ HaTypaJbHBIM MokKa3areneM. [lenumoctbs HaTypanbHbIX yucend. [Ipu3znaku
nenmumoct Ha 2, 3, 5, 9, 10. [IpocTeie u cocTaBHBIEe Ymcna. Pa3noxeHHe HATYpaJbHOTO YHUCIA HA TPOCTHIC
MHOUTeNH. Hanbonpimwmii o0muii 1enuTens 1 HauMeHblee od1iee kpaTHoe. JleneHne ¢ 0CTaTKoM.
Jpoou. O6sikHOBeHHas 1poOb. OCHOBHOE CBOMCTBO Apobu. CpaBHeHHE Apobeii. ApupMeTndeckue IeiCcTBUS ¢
OOBIKHOBEHHBIMU JIpo0siMU. HaxoxJeHre dYacTh OT LEeNOro W IeJoro mo ero 4vactu. Jlecsatudnas apoOb.
CpaBHeHHE NECATHUYHBIX JpoOeil. ApudmeTrndeckue NEHCTBUS C JAecATUYHBIMH JpoOsimu. llpencraBienue
JeCATUYHOM IpoOH B BUIe OOBIKHOBEHHOH ApoOU 1 OOBIKHOBEHHOM B BUJIE JECATUYHOM.
PannoHaibHBIE YHCIA.
Llenbie yKcna: MONOKUTENBHBIC, OTPHUIIATENIbHBIC U HYJIb. Moaynb (aOcomoTHas BenuunHa) yucia. CpaBHEHHE
parroHanbHBIXUKCEN. ApuQMeTHUecKne MAeUCTBHUS C paluoHAIbHBIMH yuciamMu. CTeneHb ¢  IeNbIM
nmokaszareneM. UWCIOBBIE BBIpAKEHUS, TMOPANOK JEHCTBUH B HHUX, HCIONB30BAHHE CKOOOK. 3aKOHBI
apu(MeTHYeCKuX JeHCTBHIL: IepeMEeCTUTENbHBIN, COUueTaTeNbHbIHN, pacipeaenTuTeIbHbIH.
JleHCTBUTEIbHBIE YHCJIA.
KBagparubiii kopeHb u3 uucna. Kopenb Ttperbedl crteneHu. lloHsTe o0 KOopHE M-U CTENEHUM M3 YHCTA.
HaxoxneHve mnpuONMKEHHOTO 3HAYEHHUs KOPHS C TMOMOIIBIO KAIbKYISITOpa. 3amuch KOPHEH C MOMOIIBIO
CTemeHn ¢ JApoOHbIM mokazaTteneM. llonarue o0 wuppanroHaTbHOM 4Hcle. MppalroHanbHOCTh YHCHA.
Jecsatuunbie MPUOTMKEHUS WPPALMOHATBHBIX yucel. JlelicTBUTEIbHBIC YKCiIa KaK OECKOHEYHBIE JeCSITUYHBIC
npobu. CpaBHeHHE [CHCTBUTENBHBIX YHCEN, apuPMeTHUYeCKue ACUCTBHS HAJ HUMH. OTambl pPa3BUTHI
MIPEICTABJICHUS O YUCIIE.
TekcToBBIE 3aa4M.
Perenrie TeKCTOBBIX 3a7a4 apu(PMETUUECKUM CIIOCOOOM.
N3mepenus, npulIMKeHUs], OLIEHKH.
Enuaunel  w3MepeHus [UIMHBI, IJIOMIaAd, O0beMa, Macchl, BPEMEHH, CKOPOCTH. Pa3Mepbl 0O0BEKTOB
OKpyJKaroliero mMupa (OT 3JEMEHTapHBIX YacTHIl 10 BCeneHHO), UIMTENLHOCTh MPOIIECCOB B OKPYXKAKOIIEM
mupe. [IpeacraBnenne 3aBUCUMOCTH MEXIy BennunHamu B Bujae Gopmyi. [Iponentsl. Haxoxenue nporieHTa
OT BEJIMYMUHBI, BEJIIMYMHBI MO €€ mpoueHTy. OTHOIIEHHE, BhIpaXXEHUE OTHOILIECHUS B mIpoueHTax. [Ipomopuus.
[TponopunoHanbHas U 0OpaTHO MPOMOPIMOHATBHAS 3aBUCHUMOCTH. OkpyrieHnue uucen. [Ipukuaka u orneHka
pEe3yNbTaTOB BBIUUCIICHUN. BblieieHe MHOKUTENS — CTENIEHU JIECATH B 3aIIUCH YU CIIA.

Auredpa

Auredpanyeckue BbIPasKeHHS.
bykBeHHble BbIpakeHHsS (BBIDOKEHHS C IEpPEeMEHHBIMH). YHUCIIOBOE 3HAauCHHE OYKBEHHOTO BBIPAKCHHUSL.
JlomycTuMble 3HAYECHUS TMEPEMEHHBIX, BXOJAIIMX B anreOpanueckue BbIpaxeHHs. [lofcTaHOBKA BhIpaK€HUI
BMECTO TEpEeMEHHBIX. PaBeHCTBO OyKBEHHBIX BBIpRKEHHH. TOXIECTBO, JOKA3aTENbCTBO TOXIECTB.
[IpeoOpa3oBanusi BeIpakeHuil. CBoOWCTBa CTeMEHEH C IeNbIM TMokaszareneM. MHorouwieHsl. CloxeHue,
BBIYUTAHUE, YMHOKEHHE MHOTrOuYJIeHOB. DOpMyIibl COKpAIIEHHOTO YMHOKEHHMsS. KBaJpaT CyMMbl M KBajapaT
pa3HOCTH, KyO CyMMBI U KyO paszHocTH. Dopmyra pa3HOCTH KBaApaToB, (GopMmyla CyMMBI KyOOB M Pa3HOCTU
KyOoB. PaznokeHue MHOTOWIEHa Ha MHOXUTenu. KBagpaTHwIi TpexusieH. BriieneHue moiHOro kBaapara B
KBaJlpaTHOM TpexuieHe. Teopema Buera. PaznokeHue KBaJpaTHOTO TPEXWIEHA Ha JIMHEHHbIE MHOXKUTEIH.
MHuorounensl ¢ oaHOil mepemeHHo#. CtemeHb MHorowieHa. Kopenb MHorowieHa. Anrebpaudeckas ApoOb.



Coxpamenue npobeii. J[leiictBust ¢ anrebpanmueckuMu JpoOsMu. PannoHanmbHble BBIpaXEHHE U HX
npeobOpazoBanus. CBOMCTBA KBAaJAPATHBIX KOPHEH U MX MPUMEHEHUE B BHIYHCIICHUSIX.
YpaBHeHUsA  HEPABEHCTBA.
VYpaBHeHust ¢ ogHo nepeMeHHol. Kopenbp ypaBHeHus. JIuneliHoe ypaBHeHue. KBaapaTHoe ypaBHEHUE:
dopmyna KOpHEH KBagpaTHOTO YypaBHEHHUs. PemieHue painuoHaNbHBIX ypaBHeHH. [Ipumeps! perieHus
YPAaBHEHUH BBICIIUX CTEIEHEH; METOBI 3aMEHbI IEPEMEHHOM, PA3JI0KEHUS HA MHOKUTEIIA. Y PABHEHUE C ABYMS
IIEPEMEHHBIMH, PEIICHUE YpPaBHEHUs € JABYMs IepeMeHHbIMH. CHcTeMa YpaBHEHMH; pPELIEHUE CHCTEMBI.
Cucrema JByX JTHMHEWHBIX YpaBHEHHH C JBYyMsl MEPEMEHHBIMU; pEIICHHE IOJCTAaHOBKON M airedpanyecKum
CJIIOJKEHUEM. YPaBHEHUE C HECKOJBKMMU IEpEeMEHHbIMU. [Ipumepsl pemeHus HeNMMHEMHBIX cucteM. [Ipumepst
pelIeHusl ypaBHEHUM B LeNbIX yucinax. HepaBeHCTBO ¢ oaHOM nepemMeHHON. Pemienue HepaBeHcTBa. JIMHeHbIE
HEpaBEHCTBA C OJJTHON MEPEMEHHOM U uX cucteMbl. KBaspaTrneie HepaBeHCcTBa. [IpuMeps! pemenus qpooHo-
JMHEWHBIX HepaBeHCTB. UK CIOBbIe HEPABEHCTBA U MX CBOMCTBA. Jl0Ka3aTenbCcTBO YUCIOBBIX U allreOpandecKux
HepaBeHCTB. [lepexoxa oT ciaoBecHOH (OPMYITUPOBKHA COOTHOIIEHUH MEX/1y BEITMUYMHAMHU K aJIreOpandecko.
Pemienue TeKCTOBBIX 3a1a4 aNreOpandecKuM CrocoOoM.
Yucii0BbIE 10CJI€10BATEILHOCTH.
[Tonarue mocienoBarenbHOCTU. Apudmernyeckass U reomerpuyeckas nporpeccuu. @opmyssl obuiero uieHa
apu(METHYECKON U TEOMETPHUUECKOM, CyMMBI NMEPBBIX HECKOJIBKHX YJICHOB apU(PMETHUECKON 1 TeOMETPUIECKOM
nporpeccuii. CoxHbl€ TPOLICHTHI.
YuciioBbie pyHKIMH.
[Tonatue ¢ynkuuu. O6nacts omnpeneneHus ¢yakuauu. CrnocoObl 3amanus ¢yHkuuu. ['paduk dyHKIMH,
BO3pacTaHue M yObIBaHME (YHKIMM, HauOoibllee M HauMEHbIIee 3HaueHUs (YHKUWU, HYIH (YHKIHH,
MPOMEKYTKH 3HAKOMOCTOSHCTBA. UTeHue rpadukoB GyHKumi. OyHKINH, OMUCHIBAIOIINE TPSIMYIO U OOpaTHYIO
NPONOPIMOHAIBHYIO 3aBUCUMOCTH, MX rpaduku. JIuneiiHas QyHKIus, ee TpapHK, reOMETPUUYECKHX CMBICI
kodpduuuentoB. ['mnepbomna. Ksaaparuunas ¢ynkuus, ee rpaduk, napabomna. KoopauHaTel BepIIMHBI
napaboibl, och cummerpuu. CremneHHble (YHKIMH C HaTypaJbHBIM IOKazareneM, ux rpaduku. I'paduku
(GyHKUMH. KOpPEeHb KBaJpaTHBIM, KOpeHb KyOMueckui, Monynb. Mcmosb3oBaHue rpagukoB (QyHKUMH A
peuieHust ypaBHeHMH U cucteM. [IpumMepsl rpaduueckuX 3aBUCUMOCTEH, OTpakaroIUX peajbHbIE MPOLECCHI:
KosiebaHue, oKa3aTenbHbIi pocT. YncinoBsle QyHKIMH, OMMCHIBAIONINE 3TU Mpolecchl. [lapamiensHblil nepeHoc
rpauKOB BJIOJIb OCEH KOOPAMHAT M CUMMETPHSI OTHOCUTEIBHO OCEH.
Koopannarsl.
N300pakeHue yucea TOYKAMU KOOPJAMHATHOW mpsiMol. I'eomerpuyeckuil cMbICH MOAyns 4ucia. YuciaoBble
IIPOMEXKYTKUA: HMHTEpPBAJl, OTPE30K, Jiyd. DopMmysna pacCTOSHUA MEXKIYy TOYKAMU KOOPAMHATHOU IIPSMOM.
JlekapToBbl KOOpAMHATHI HAa IIJIOCKOCTH, KOOpAMHATHI TO4yku. KoopauHatel cepeanHbl oTpe3ka. Dopmyna
pPacCTOSIHUA MEXAY JBYMsl TOUKAMH IUIOCKOCTH. Y paBHEHHE NPAMOM, yrioBoi Ko3((UIMEHT NPpsAMOH, ycIoBHE
napajieIbHOCTU NPSMBIX. Y PaBHEHUE OKPY)KHOCTHU C LIEHTPOM B Hadajie KOOPJMHAT U B JII000 3a1aHHOM TOUKe.
['paduueckass umHTepHpeTanus YypaBHEHMM C JByMs NEpPEMEHHBIMH M HMX CHUCTEM, HEPaBEHCTB C JABYMS
IIEPEMEHHBIMU U UX CUCTEM.

I'eomeTpus
HavanbHble NOHATHSA M TEOPEMBI F€OMETPHH.
Bo3HnukHOBEeHHE reoMeTpuM U3 NpakTuku. ['eomerpuueckue ¢urypsl u tena. PaBenctBo B reomerpun. Touka,
npsiMast U IockocTh. [loHATne o reomerpudyeckoM mecre Touek. Paccrosnue. Otpe3ok, nyd. Jlomanas. Yrom.
ITpsimoii yros. Octpele U Tymble yriibl. BepTukaibHble U CMEXHbIE YIibl. buccekrpuca yria v ee CBOICTBA.
[TapajienpHble U nepecekaromuecs npsMsie. [lepneHauKyIAspHOCTh NpsAMBIX. TeopeMbl O NMapajuIeIbHOCTH U
NEPIEHIUKYIAPHOCTH NpsMbIX. CBOWCTBO CEPEAMHHOIO MNEPIEHAMKYIsApa K oTpe3Ky. llepnengukynsap u
HaKJIOHHAsT K IPsAMOIL. MHoroyronsHuku. OKpyKHOCTH W Kpyr. Harmsnnele npencraBieHus o
OPOCTPAHCTBEHHBIX Telax: KyOe, mapajuienenunesne, NpusMe, nupamuie, mape, cdepe, KoHyce, LHUIUHJIPE.
IIpumepsl ceuenuid. [Ipumeps! pa3BepTOK.
TpeyroabHuk.
[IpsMoyrosbHbIe, OCTPOYTrOJbHBIE U TYNOYrOJbHBIE TPEYTOJbHUKU. BhicoTa, Meanana, OMccekTpuca, cperHss
JUHUS TpeyrojbHUKa. PaBHOOeIpeHHbIE W PAaBHOCTOPOHHUE TPEYrOJbHMKM; CBOHCTBA W TMPU3HAKU
paBHOOepeHHOro TpeyroyibHuKa. [lpu3Haku paBeHCTBa TpeyroiabHMKOB. HepaBeHcTBO TpeyrojpHuka Cymma
YIJIOB TPEYroJbHUKA. BHEIIHME YIibl TpPEyrojbHHKA. 3aBUCUMOCTb MEKIY BEIMYMHAMU CTOPOH M YIJIOB
TpeyrosibHuka. Teopema ®aneca. Ilogobue TpeyroapHUKOB; Kod3(h¢uuueHT nonodus. IlpusHaku momoous
TpeyroyibHuKoB. Teopema ITudaropa. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYroJbHUKOB. CHHYC, KOCHHYC,
TAHTEHC, KOTAHTEHC OCTPOro yria MpsSMOYrOJbHOTO TpeyroibHuka u yrioB ot 0° no 180°; mpuBemenme x
ocTpoMmy yriy. PemeHue mnpsSMOYTroiabHBIX TpPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.



@opMyJIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJTHOTO U TOIO K€ yriia. Teopema KOCUHYCOB U
TEOpEMa CHUHYCOB; MPUMEPHl MX NPUMEHEHUS AJI BBIYMCIEHUS JIEMEHTOB TPEYTOJbHHUKA. 3aMeuaTesIbHbIE
TOUYKH TPEYrOJbHHUKA: TOUKH MEPECEUEHUs] CepeIMHHBIX NMEPIIEHANKYISAPOB, OuccekTpuc, Meauad. OKpyKHOCTb
Olinepa.

YeTbIpexyrojabHHK.

[TapannenorpamMm, ero cBoiictBa M mnpu3Haku. IIpsMOyronbHUK, KBajpaT, poMO, UX CBOWCTBA M NPU3HAKH.
Tpanenus, cpeHss TMHUS TPaIleLUK; PaBHOOCAPEHHAS TPaIleIHsL.

MHOroyroJIbHUKH.

Boeinyksible  MHOroyrojapHukd. CymMMa YIJIOB BBIIYKJIOTO MHOIOYrOJIbHHMKA. BIMcaHHBIE M ONKCaHHBIE
MHOI'OYTOJIbHUKU. [IpaBuiibHBIE MHOTOYT OJIBHUKH.

OKpyKHOCTBH U KPYT.

Hentp, pamuyc, nuamerp. Jyra, xopaa. Cekrtop, cermeHT. LleHTpanbHbI, BOUCAHHBIM YroJ;, BEJIMYMHA
BIIUCAHHOIO yryia. B3auMHOE pacrosio)keHHE NpsIMOM M OKPYKHOCTH, JABYX OKpykHocTeill. KacartenpHas u
CEKYILast K OKPYKHOCTH; PABEHCTBO KacaTEJIbHBIX, IIPOBEICHHBIX U3 OJHOM TOUYKU. MeTpudecKue COOTHOLIECHUS
B OKDY)XHOCTH. CBONCTBA CEKYIIMX, KacarelbHbIX, XOpA. OKpYyXHOCTb, BIMCAHHAas B TPEYrOJbHUK, H
OKPYKHOCTb, OIIMCAaHHAas OKOJIO TPEYrojbHUKA. BriMcaHHbIE U ONMCAHHBIC YETHIPEXYTOJIBHUKU.

BrucanHble ¥ ONMCAaHHBIE OKPYKHOCTHU IIPAaBUJIBHOTO MHOT'OYTI'OJIbHUKA.

HN3mepenue reoMeTpu4ecKHX BeJTHYHH.

Jnuna otpeska. J[nuHa 10MaHOW, NMEPUMETP MHOIOYroJIbHHKA. PaccrosiHMe OT TO4YkM 10 npsiMoil. PaccrosiHue
MEXAY NapajuieNbHbIMU NPSIMBIMU. J[JTMHA OKPYXHOCTH, YUCIIO T, JIMHA 1yru. BennunHa yria. 'pagycHas mepa
yIJ1a, COOTBETCTBUE MEXKIY BETMUMHOM yIiia U ITUHON Ayru OKpyXHOCTH. [IoHsATHE O mIiIomaay miockux Guryp.
PaBHOcocTaBneHHble U paBHOBenukue ¢urypsl. [lnomans mnpsmoyrosnbHuka. Ilmomane mapasienorpamma,
TpeyrojbpHUKa U Tpanenuu (ocHoBHbBIE Gopmyibl). DopMyItbl, BRIpaXKaloIIKe TUIOMIAAb TPEYTrOJbHIAKA: Yepe3 JIBE
CTOPOHBI U YroJl MEX]ly HUIMH, Yepe3 MepUMETp U paJuyc BIIMCAHHOM OKpYyXHOCTH, popmyina ['epona. [lnomans
yeTelpexyrojbHuka. Ilnomanp kpyra u miomans cekropa. CBsi3b MEXIy MJIOMAIMHU 0100HBIX Guryp. Oobem
tena. opMyssl 00beMa MPSIMOYTOJIBHOTO Mapajulesienuiesaa, Kyoa, mapa, IHIMHIpa U KOHYca.

BexrTopsl.

Bekrop. [nunaa (Monynb) Bektopa. KoopauHaThl BeKTOpa, paBeHCTBO BEKTOpOB. Omnepanuy Haj BEKTOPAMH:
YMHOXXCHUE HaA 4YHCJO, CJIOXKEHUE, pPa3lOKEHUE, CKaJIAPHOE IPOU3BEINCHUE. YTIOJI MEXKIy BEKTOpPaMHU.
I'eomeTpnyeckne npeodpa3oBaHus.

[Tpumeps! nBuwxenuit ¢puryp. Cummerpus, ¢uryp. OceBas cuMMeTpus M MapajjienabHblil nepeHoc. [loBopot u
neHTpanbHas cumMmetpus. [lonsitue o romorernn. Ilogobue puryp.

IHocTpoeHus: ¢ MOMOIIBIO HUPKYJIA H JHHEHKH.

OcHOBHBIE 3aJ]a41 HA IOCTPOEHUE: ACIECHUE OTPE3KA MOIOJIAM., IOCTPOEHUE TPEYrOJIbHUKA [0 TPEM CTOPOHAM,
MOCTPOCHHE MEPIEHANKYIIApa K IPSIMOH, TOCTPOEHHE OMCCEKTPUCHI, IeNIeHHE OTPe3Ka Ha I paBHBIX YacTel.
ITpaBuibHBIE MHOTOI'PAHHUKH.

DJIEeMEeHTHI JIOTUKH, KOMOMHATOPHKH, CTATHCTUKH M TEOPHUH BEPOSITHOCTH

HokazarenbctBo. OmnpeneneHusi, I0Ka3aTelbCTBA, aKCHUOMBI U TeopeMbl; cienctsus. HeoOxonumbie u
nocratouHsle yciaosus. Kontpnpumep. [lokazarenscTBo oT npoTtuBHOro. [Ipsimast u oOpatHasi TeOpeMBbl.

[Tonatue 006 akcMOMAaTHKE M AKCMOMATHUECKOM MOCTpoeHHWH reomerpuu. IIareiii moctynar EBkiampma u ero
UCTOPHUSL.

MHo:xecTBa H KOMOMHATOPHUKA.

MHOecTBO. DJIeMEHT MHOXKECTBa, MOAMHOXKeCTBO. OObeAMHEHHE M IepecedeHue MHOXkecTB. Jluarpammbl
Onnepa. Ilpumepbl pemeHuss KOMOMHATOPHBIX 3ajad. mepedop BapHAHTOB, MPABUIO YMHOXKCHHSL.
CraTucTH4ecKue faHHbIE.

[IpencraBnenue AaHHBIX B BUJE TaOIuL, nuarpamm, rpadukos. Cpeanue pe3yapTatoB uzMepenuil. [lonsrue o
CTaTUCTHUYECKOM BBIBOJIE HAa OCHOBE BbIOOpKU. [IoHATHE M IPUMEpPBI CITy4alHbBIX COOBITHIA.

BeposiTHOCTB.

YacToTa coObITHS, BEPOSTHOCTh. PAaBHOBO3MOKHBIE COOBITHS U MOJCUYET UX BeposiTHOCTH. [IpencraBnenue o
T€OMETPUUECKON BEPOSTHOCTH.



