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HNOACHHUTEJ/IBHAS 3ATIUCKA

Pabouas nmporpamMma no MatemaTHKe cocTasiena Ha ocHoBaHuH ®I'OC (DenepanbHOro
roCylapCTBEHHOTO 0011€06pa30BaTENBHOrO CTAHAAPTA), yTBEMKAEHO [Ipukazom MuHoOGpHayKH
Poccuu Ne 1897 ot 17.12.2010 rox ¥ npuMEpHBIX MPOrpaMM 10 OCHOBHOMY 00111EMY
obpasosanuio. Matematika, M.IIpocsemenune 2010 (cTaHAapThl BTOPOTO TOKOIEHHS)

I.ITporpamma 00111e00pa3oBaTeNbHBIX YUPEKACHHIT
Anrebpa, 7-9 knacesr, coct. T.A. Bypmuctpoga, art. KO, H.Makaperues u 1p.
2 IIporpamma 06111€00pa30BaTENbHBIX YIPENHKAECHHIA.

["eomerpus. 7-9 knaccel, coct. T.A. Bypmuctposa, ast.J1.C.Atanacss u np.M.[Tpoceemenue 2012

Obwaa xapaxmepucmuxa yueonozo npedmema
H3yuenue MaAmMeManuKu Hanpaei1eHo Ha oocmuicenue cnedymuqux ueJleﬁ .

* (opMHUpOBaHHE MPEACTABICHHH 0 MATEMATHKE KAK YHHBEPCAILHOM SI3bIKE,

® Pa3BUTHE JIOTHYECKOrO MBIIIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS,
aJIrOPUTMHYECKOI KYJIbTYPBI,

® OBJIAJICHHE MATEMATUYECKUMH 3HAHUSIMH H YMEHHUSIMH, HEOOXOIMMBIMHU B
TIOBCEIHEBHOM JKU3HH M JIJIl M3y4YEHUS LIKOJIBHBIX €CTECTBEHHBIX NHCLMILUIMH Ha 6a30BOM
YPOBHC;

® BOCIHTAaHHE CPENCTBAMH MaTEMATHKH KYJIbTYPbl JHYHOCTH,

® TOHWMAaHHE 3HAYMMOCTH MAaTEMATHKH /Il HAYYHO-TEXHUYECKOTO MPorpecca;

® OTHOILUCHHE K MATEMATHKE KaK K YaCTH 00IIeUeIOBEeUECKOH KyIbTyphl Yepes3
3HAKOMCTBO C UCTOPHEIl €€ pa3BUTHSI.

®

3aoauu:

® COXPaHUTh TEOPETHYECKHE H METOIHYECKHE TIOIXObI, ONpaBaaBuine cebs B
NPaKTHKE MPENOAABAHUS B HAYAIbHOM IIKOJIE;

® NpPEAyCMOTPETh BO3MOXKHOCTH KOMIIEHCALIMK MPOOETOB B MOATOTOBKE LIKOJIGHHKOB H
HEI0OCTATKOB B HX MAaTEMATHYECKOM Pa3BHTHH, PAa3BUTHH BHUMAHHWSA U MTAMSTH,

¢ obccnednTh YPOBHEBYIO AU(dCPCHUMALIIO B XOAC 00YYCHHS,

* obecneunTs 6a3y MaTEMAaTHUECKUX 3HAHMIA, JOCTATOUHYIO [/ H3YYEHHS aareOpsl 1
FEOMETPHH, a TAKOKE [UIsA MPOOIDKEHUS 00pa3oBaHus,

® C(HOpMMPOBATh YCTOHYHBBIH HHTEPEC YYAIMXCS K TPEAMETY;

® BBISIBUTH H Pa3BUTh MATEMaTMYECKUE H TBOPYECKHE CIIOCOOHOCTH,

¢  PasBHBATH HABbIKK BbIYHMCIICHN C HATYPAIbHBIME YHCIIAMH;

® YYUTH BBINIOJHATH CJI0XKEHHE U BBIYUTAHHE OOBIKHOBEHHBIX IPO0Eii C ONMHAKOBBIMH
3HAMEHATEIIAAMH, IEHCTBUS C NECATUUHBIMH APOOIMH;

® J1aTh HAYaJIbHLIE TIPEICTABNIEHHS 00 HCTIONB30BaHHE OYKB JUTS 3aMTHCH BLIPAXEHHH U
CBOJCTB;

¢ Y4HTh COCTABJISITh 110 YCIIOBHIO TEKCTOBOH 3alayi, HECJIOKHBIC JINHEHHBIC YPABHEHHS,

® NPOJAODKHTE 3HAKOMCTBO C FEOMETPHYECKUMH MOHATHSIMH,

® pa3BHBATh HABBIKH NMOCTPOEHHS T€OMETPHUECKUX (UIYp H U3MEPEHHS
reOMETPHYECKHX BETUUHH




Cooepicanue yueonozo kypca

APUDMETHKA
Hatypanbubie ynena.

Harypanbusiit psin. lecatnunas cuctema cuncienus. ApupmeTnueckue NeiicTBUS ¢ HaTypalb-
HBIMH yHcnaMH. CBoiicTBa apudmMeTHUECKUX AEHCTRHIIL.

Crenens ¢ HaTypanbHBIM MOKa3aTeNEM.

YHCIOBbIE BBIPOKEHUS, 3HAYEHHE YHCIIOBOTO BhipaXKeHUs. Tlopsanok nefcTBuii B 4MCIOBBIX
BBIPBKECHUAX, UCMONb30BaHHE CKOOOK. PemieHue TekcToBbIX 3amayu apu(METHYECKMMHU CIIOCO-
bamu. '

Hemarenn u kpatusie. CaoiictBa u NpU3HAKH AeNUMOCTH. TlpocThie M cocTaBHBIE 4YHCA.
Pasnosxenne HaTypansHOro uncia Ha NPOCTBIE MHOXHTENH. J[elIeHHE ¢ 0CTaTKOM.

JApoon.

O6bikHOBEHHBIE 1PO6H. OCHOBHOE CBOICTBO npobu. CpaBHeHHE OOBIKHOBEHHBIX APOGEii.
ApupmeTHYECKHE TEHCTBHS ¢ 0GBIKHOBEHHbIMHU ApobsMu. HaxoxkieHue 4acTH OT LIENOro U Lie-
JIOTO M0 €ro YacTu.

Hecstrunble 1po6u. CpaBHEHHE NECATHIHbIX Apobeit. ApudpmeTrueckue neiicTBHS ¢ aecaTHY-
HpIMH Apobsmu. [lpeacrapicHue acCATHYHON Apodn B BuAC OOBIKHOBEHHOH Apobu U
OOBIKHOBEHHOI B BUJIE IECATHYHOIA.

TIpoueHTbI, HAX0YXKIEHHE NPOLIEHTOB OT BENMYMHBI M BeTHYHHD] no ee npoueHraM. OTHoue-
HHCE, BBIDKCHHE OTHOLICHHSA B NpoLeHTax. [IponopuHs; 0CHOBHOE CBOHCTBO NPOTIOPLIHH.

Pewienne TekcToBbIx 3a1au aprgMeTHYECKMMH CIIOCOBAMY.

Panuonancurie uucna,

[onosxutensHele 1 oTpuLaTeNbHBIE uKCHa, MOnyb Yucia. MHoecTBO uensix uucen. Muosxe-
CTBO PALMOHANEHBIX YHCENT; PALMOHAJILHOE YHCIIO KAK OTHOLUEHHE 7M1, TJIE M — LeNoe YUCIIO,
/i— HaTypayibHOE 4nci0. CpaBHEHHE pALMOHAJBHBIX YHCEIL. ApHpmeTnyeckue neiicTeus c
PALMOHAJIEHEIMK 1KCiaMu. CBoficTBa apudMeTHUeCKHX neifcTBui. CTENeHb C LEbIM 10KA3aTe-
JEeM.

JelicTBHTENLHDBIE YHCIIA.

KBanpatHsiii kopens u3 yncia. Kopens TpeTtseii cTenenu.

ITousTie 06 MppaLMOHANBHOM YHCTE. WppauuonansHocts yncna v2 u HECOH3MEPHMOCTh CTO-
POHbI M IHaroHanu ksaapara. Jlecatuunble NpuOIWKeHns HPPALHOHATILHBIX YHCE.

MHoxecTBO  neicTBHTENBHBIX YHCEN; NPEACTAaBICHUE NCHCTBUTENBHBIX YHCEA B BHIE
OecKoHeuHBIX necsTHUHBIX Tpobeil. CpaBHeHHe NeHCTBUTENBHBIX YHCEI.

Koopnuunathas npsmas. U3o6paxenue umcen Toukamu KOOPIMHATHOH mnpsiMoii. Yucnorsle
MIPOMEXCYTKH.
H3mepenus, NPHOJIHIKEHHS, OLEeHKH.
Pasmepsl 06bexTOB OKpYyKaroiero MHpa (OT JIEMEHTApHbIX YaCTHI[ 10 Bcenennoit), nnurens-
HOCTb [IPOLECCOB B OKPYXKatOLeM Mupe. Boinenenue Muoxutens creneuu 10 s 3anucu yucna.

IIpubnkenHoe 3HaYeHHE BENMYMHBI, TOYHOCTE npuOmwKenns. OKpPyIeHHe HATypanbHbIX
HMCEI U NECATUYHBIX NpoOeH. [IpHKHIIKa 1 OLIEHKa Pe3yIIbTATOB BBIYHCIICHHII.

AJITEBPA
Anrefpanyeckue BbIpaskeHHsl.

BykBeHHbIE BBIpaskeHHS (BbIpaXkeHHs ¢ NEPEMEHHBIMK). UMCNIOBOE 3HAuYeHHE OYKBEHHOrO
BBIDOKEHHUS. JIOMyCTUMbIE 3HAYEHUS epeMeHHbIX. [T0NCTaHOBKa
BBIDAXKEHHH BMECTO NEPEMEHHBIX. ITpeobpazosanue 6ykBeHHBIX BLIDAXXEHHH Ha OCHOBE CBOMCTB
apu(hmMeTHYECKUX NeHCTBHIA. PaBeHCTBO OyKBEHHBIX BhIpaxkeHHiH. TOXIECTBO.

Crenens ¢ HATYpaIBHBIM MOKA3aTENEM U €6 CBOHCTBA. OnHouneHsl 1 MHOrouneHsl. CTeneHs
MHOro4seHa. CIOKEHHE, BBIYHTAHHE, YMHOXEHHE MHOTOUICHOB. @OopMyIIBI  COKPALIEHHOTO




YMHOXEHHS: KBaZpaT CyMMbl M KBagpaT pasHocTd. (Dopmyna pa3HOCTH KBajpaToB.
ITpeobpasosanue 11€10ro BeipaXkeHUs: B MHOTOUNEH. Pa3nokeHHe MHOTOUIEHOB HA MHOMKHTEIH.
MHOroueHsl ¢ 01HO# nepemenHoi. KopeHb MHOroueHa. KBajapaTHblii TpEXuieH; pasioKeHue
KBaJIPaTHOIrO TPEXYJIEHA HA MHOXKHTEJIH.

Anrebpaudeckas 1pobs. OCHOBHOE CBOMCTBO anrebpauueckoii npobu. CoXeHHe, BEIYHTAHKE,
YMHOXEHWE, ienenne anrebpandeckux apobeit. CTeneHs ¢ HenbiM TI0Ka3aTeNneM W ee CBOWCTBRA.

PalnoHanbubie BeIpaskeHust 1 HX npeobpa3osanus. [[0Ka3aTeNbCTBO TOKIECTB.

Ksanpatssic kopHu. CsolicTBa apH(MCTHYCCKHX KBAAPATHBIX KOPHCH M HX NIPHMCHCHHC K
MpeodPa3’0BaHUIO YHCIIOBBIX BHIPAKEHUH H BEIYHCIICHHSIM.

YpaBHenus. :
YpaBHeHne ¢ onHoif nepemenHod. KopeHs ypaBHeHus. CBOICTBA 4YHCIOBBIX paBEHCTB,
PaBHOCHIBHOCTS ypaBHEHMIA.

Jluneiinoe ypasnenne. KpanpatHoe ypasHeHune: dopmyna KOpHEH KBaIpaTHOrO YPaBHEHHUS.
Teopema Buera. Peuwienne ypaBHeHHI, CBOAALMXCS K IMHEHHBIM W KBaJPATHBIM. [Tpumeps! pe-
LICHHs YPABHEHUH TPETbEii H 4eTBEPTOH cTeneHH. Pelrenne 1po6HO-PALHOHAIBHBIX YPABHEHHUH.

YpaBHEHHE ¢ AByMs niepeMeHHbIMH. JIHHeliHOe ypaBHEHHE ¢ ABYMS NEPEMEHHBIMH, IPHMEpb]
PELUEHHUS YPaBHEHHH B LIENIBIX YHCJIAX.

Cuctema ypaBHEHHIT C IBYMsI IEPEMEHHBIMH. PaBHOCHIBHOCTB crcTeM. CHCTEMBI OBYX JINHEH-
HBIX YPaBHEHMH C JBYMsI MEPEMEHHBIMH; PELICHHE MOICTAHOBKOHW M CIOKEHHEM. IIpuMepsI
PELICHHS CHCTEM HETMHEHHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMH.

Pelienyie TekCTOBBIX 3a1ay anreGpanyeckuM crocoooM.

JlekapToBBI KOOPIMHATBI HA TIIOCKOCTH. I paiueckas WHTEPIPETAlHsi yPaBHEHHS C ABYMS
NEepEMEHHBIMH. ['paduk nMHEHHOro ypaBHEHHs C ABYMs IEPEMEHHBIMMU; YTIIOBOH K03 dHIIMEHT
NPSAMOH; yCIOBHE MAapajUIeNbHOCTH MPAMbIX. [ pagyki MpOCTEHIIMX HETHHEHHBIX YpaBHEHHUIA:
napabona, runep6ona, OkpyxHocTs. ['paduueckas MHTEpHpeTalMs CHCTEM YpaBHEHHI C IBYMs
TIEPEMEHHBIMH.

Hepagpencrea.

YuciioBble HepaBeHCTBA H UX CBOCTBA. HepaBEeHCTBO ¢ 0/1HOI nepeMeHHOMH. PaBHOCHIIBHOCTE
HEPAaBEHCTB. JIMHEHHbIE HEPaBEHCTBA C OJIHOM NepeMeHHOM. KBanpaTHble HepaBeHcTBa. CHc-
TEMbI HEPABEHCTB C OAHOH NEPEMEHHOM.

OYHKIINH
OcnoBubie nousiTHs.
3aBHCHMMOCTH MeXy BenuunHamu. [ToHstie ¢ynkuuy. O6GIACTb ONPENENCHHS W MHOXKECTBO
3HayeHuid QyHxuun. CnocoOst 3ananus Gpynkuuun. I'paduk Gysxipu. CBoHCTBA (PyHKLUMIH, 1X
oTobpaxkeHHe Ha rpaduie. ITpuMeps! rpaduKoB 3aBUCUMOCTEH, OTPAKAIOIUINX PEaNbHbIE MPO-
LECCHI.
Yucnosbie pyHKIHH.
DyHKLHH, ONIUCHIBAIOIME TIPAMYIO H 0GPATHYIO [PONOPLMOHANBHbIE 3ABHCUMOCTH, HX rpaduky
u cpoficTpa. Jlunelinas $ynkuus, ee rpaduk u csoiictsa. Keagpatuunas gynxipms, ee rpaduk u
cBoiicTa. CTernenHsle (YHKIMM C HATYPAIbHBIMH TI0KA3aTENAMH 2 U 3, HX IpaHKH 1 CBONCTBA.
I'padmiku pynkunu y = Ix/
YucaoBbie nocyre10BaTENLHOCTH.
TTonsitne 4MCNOBOH MOCNENOBATENBHOCTH. 3ajaHHE TOCTENOBATENBHOCTH —PEKYPPEHTHOM
dopmynoii u hopmynoii n-ro unewa.

ApuMeTHYeCKas U reoMeTpuyeckas nporpeccuu. ®opMyIIsl J1-ro uieHa apu(MeTHYeCcKol 1
FEOMETPHYECKOH MPOrpecCuid, CyMMBI MEPBBIX 7-4ieHOB. M300paskeHue 4neHoB apudmeTHue-
CKOM M TEOMETPHYECKOH IPOrpecCHii TOYKAMH KOODIMHATHOH IUIOCKOCTH. JIHHEHHBII M
3KCMOHEHIMANBHBIH POCT. CI0)KHBIE MPOLEHTSI.




BEPOSATHOCTb U CTATHCTHKA
OnucarenbHas craTHeTHKA.
[lpencrasieHue JaHHBIX B BULE TaOJHALL, AMArpamm, rpagukos. Cinyuaiinas usmMeHunBocts. Cra-
THCTHYECKHE XapaKTEPUCTHKU HaOOpa NaHHBIX: CPEeNHEe apu(hPMETHUECKOE, MEAHAHa, HAUGOIb-
LLICE M HAMMCHBLICE 3HAYCHHS, pasMax. [IpencTaBnenne o BEIGOPOYHOM HCCNENOBAHMH.
Cay4aiinbie coGbITHSI H BEPOSTHOCTD.
ITonsatve o cnyyaiiHnoM ombiTe u CiryyaHHOM coObITHH. YacToTa Cciy4aifHOro CcoObITHS.
CraTucTHIeCKHI MTOAXOA K NIOHATHIO BEPOSTHOCTH. BepoATHOCTH NPOTHBONONIOMKHLIX COOLITHIL.
JlocToBepHbIE M HEBO3MOXKHBIE COOBITHS. PAaBHO BO3MOXKHOCTb COGBITHIL Knaccuueckoe
OIPEIETIEHUE BEPOSTHOCTH.
Komounaropuxa.
Pemenne kombuHaTOpHBIX 3amau mepeGopom BapuaHTOB. KomOuHaTopHOE npaBmiio ymHOME-
uus. [lepectaHoBkH u dakTopuan.

I'EOMETPHA
Harasignasi reomerpus
Harnsinseie npencraBnenus o ¢urypax Ha miockocTy: npsiMasi, OTPE30K, JIyY, YroJ, JoMaHas,
MHOTOYT'OJIbHHK, OKPY)KHOCTb, KPYT. YETBIPEXYroMbHUK, NPSIMOYIOJIbHUK, KBaApaT. Tpeyros-
HHI, BHALI TPEYro/ibHuKoB. [IpaBuinbubie Mioroyroasnukd. Mso6pakenue reoMETpH'IECKHX (u-
ryp. B3anMHOe pacnionoxeHne AByX NpsIMBIX, IBYX OKPY>KHOCTEH, MPAMOI U OKPYIKHOCTH.

JlnuHa otpeska, nomaHoii. Ilepumerp MHOrOYroJibHMKa. ENWHUIBI H3MEpPEHHs JIHMHBL
H3mepenne anmHb1 0Tpeska, OCTpOeHHE OTPE3Ka 3a1aHHOI JUTHHBL.

Buznet yrios. I'panychas mepa yria. Usmepenue u TIOCTPOEHHE YTJIOB C MOMOIIBIO TPAHCIIOP-
THDA.

TonsiTue miowamm Qurypsr; exunmIB W3MepeHus momany. Ihnomans NIPSMOYTOJIbHUKA M

niomans ksajapara. IlpubmmwkenHoe usMepeHue Iuiowazeli (Uryp Ha KiIeT4aToi Oymare.
PasHoBenukue urypsl.
Harnspusie npencraBnenns o npocrpaHCTBEHHBIX ¢urypax: xy0, mapamnenenunen, npusMa,
nupamunaa, wap, chepa, Kouyc, uumHap. M3o6pakeHue mpocTpaHCTBEHHBIX Gburyp. IIpumepsr
ceueHuH. MHororpausuky. ITpaBHIIbHBIE MHOTOTPaHHHKH. IIpumeps! pa3BepTOK MHOrOrpaHHH-
KOB, LMJIMHAPA H KOHYCA.

[TousTue 06beMa; enuuuib! 06BemMa. O6beM NPsIMOYTOJIBHOTO NapaJuleNenumnena, Kyoa.

Ilousitie o pasenctse ¢uryp. LenTpansHas, ocesas u 3epKajibHass CHMMETpHH. M300parkenue
CUMMETPHYHBIX (Uryp,

T'eomeTpuyeckue puryps.
IIpsimbie 1 yrobr. Touka, npsiMasi, TIIOCKOCT. Otpesok, myd. Yron. Buzsl yrios. BeprukansHbie
M CMEXHbIE yriibl. Bruccexrpuca yrna.

[TapamnenbHbie W TiepecekaloUMecs NpPsMbIe. lMepnenaukynspueie npsimeie. Teopembl 0
MapaJlNe/bHOCTH ¥ MEPICHAMKYIIAPHOCTH NpsAMbIX. [TepneHnuKyisp ¥ HaKIOHHAS K NPSMOI.
CepeannHblit MCPICHANKY ISP K OTPC3KY.

['eomeTpuueckoe mecto Touek. Croiictaa OHCCEKTPUCH YTIa M CEPENNHHOTO MEPIEHAMKYIsIpa
K OTPE3KY.

Tpeyronsuux. Beicota, Meauana, GHCCEKTPHCA, CPEAHSS THHHUSA TpeyronbHuKa. PaBHobenpen-
HBLIC M paBHOCTOPOHHUE TPEYTOJIbHHKH; CBOMCTBA M TIPH3HAKH PABHOOEAPEHHOTO TPEYTOIbHUKA.
[lpu3naxu paBeHCTBA TPEYrONEHHKOB. Hepasenctso Ttpeyromsuuka. CooTHomenus Mexny
CTOpOHAMH H yriiaMu TpeyronbHuka. CymMma yrioB TPeyroibHHKAa. BHEUIHHE YIiibI TPEyrols-
Huka. Teopema ®aneca. ITopobue TpeyronbHHKOB. [IpusHaku momodust TpeyronbHHKoB. Teo-
pema Ilugaropa. CuHyc, KOCHHYC, TAHI€HC, KOTAHTEHC OCTPOro yria npsSMOYroJbHOIO
TpeyronbHuka u yrios ot 0 no 180°; npusenenue k octpomy yriy. Pemenue MPSAMOYTOJBbHBIX
TPEYroIbHUKOB. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. @opMyJIbl, CBA3BIBAIOLIME CHHYC.
KOCHHYC, TaHICHC, KOTAHIEHC OQHOrO M TOTO K€ yria. PelieHHe TpeyroiabHHKOB: TEOpeEMa
KOCHHYCOB H TEOPEMa CHHYCOB. 3aMEYaTENIbHbIE TOYKH TPEYTOJIbHUKA.




Hersipexyronbuuk. [lapannenorpamm, ero coiicTsa u npusuaku. [Ipsamoyronshuk, ksampar,
POMO, X CBOHCTBA M Npu3HaKy. Tpanels, CpeHss THHHS TparnenyH.

MHoroyronbHuk. Bblilykible MHOrOYrosHUKY., Cymma yriioB BbllyKJIOr0 MHOIOYIOJbHHKA.
[IpaBHIBHBIE MHOTOYTOJTBHHKH.

OxpyxHocTe 1 kpyr. Jlyra, xopza. Cekrtop, cerment. LleHTpanbHbIii yros, BriMcaHHbIit yroJI;
BENMHHHA BITHCAHHOTO yryia. B3anMHOe pacnioiokeHne npsMoi M OKPYKHOCTH, JIBYX OKPYXCHO-
creil. KacatenbHas W cekymas k OKDYXHOCTH, MX CBOHCTBA, BIHCAHHbBIE M OINHCAHHBIE
MHOTOYTOALHHKH. OKpPYXKHOCTD, BIHCAHHAA B TPCYTONLHHK, H OKPYIKHOCTb, OMHCAHHAA OKOJIO
TPeYroNbHUKa. BriHcaHHbIe U ONMCAHHBIE OKPY)KHOCTH TIPABHIIBHOTO MHOT'OYTOJIbHHKA.

['eomeTpuueckue npeodpaszosanus. [lousTue o paBeHCTBe QHryp..[ToHATHE O ABMKEHHU: OCe-
Baid H UCHTpajbHAA CHMMETPHH, Napajlie/bHbliH EPeHoc, MoBopoT. ITonaTHe 0 nogo6un Guryp
1 FTOMOTETHH.

TMocTpoerus ¢ oMotk tupkyns u maneiikn. OCHOBHBIE 3a1a9M Ha MOCTPOEHUE: NIeNeHne
OTpE3Ka TONONaM; MOCTPOCHHE YTria, PABHOrO NAHHOMY; MOCTPOCHHE TPEYTONBHHKA [0 TPEM
CTOpOHaM; IOCTPOCHUE MEPMEHINKYIISIPA K MPAMOM; TIOCTPOEHHE GHCCEKTPHCHI YIIia, AejieHue
OTpEe3Ka Ha 7-paBHBIX YaCTEH.

Pelienre 3ama4 Ha BbIYKMCIIEHHE, OKA3ATENBLCTBO U MOCTPOEHHE C HCIOJIB30BAHHEM CBOHCTB
H3Y4EHHBbIX (HUTYP.

H3mepenne reoMeTpHYeCKHX BeTHYHH.
Jlnnua otpeska. PaccTosHME OT TOWKM 10 npsMoi. Paccrosmue MEXy MapajuieNbHbIMU Tps-
MBIMH.

[TepumeTp MHOTOYronbHUKA.

JlnuHa OKpY)XHOCTH, YHCIIO JI; TTHHA IyTH OKPY/KHOCTH.

I'panycras mepa yria, COOTBETCTBHE MEXAY BENMUMHOI LCHTPAJILHOIO YIila U JUIMHON 1yI'd
OKDYCHOCTH.

[ousitue nnomanu miuockux ¢uryp. PaBHOCOCTaBIEHHBIE 1 paBHoBenHkue Qurypsr. [Tnomans
npAmMoyronsHuka. TInowann napanienorpamma, TpeyroibHUKa W Tpanewdu. THio@ams MHOro-
yrombHuka. [lnowans kpyra u muowans cextopa. CoOTHOLIEHHE MEXTy TIOANSMH [T0100HBIX
buryp.

Pelienne 3ana4 Ha BbI9MCIIEHHE U 10KA3aTENBCTBO ¢ HCMOMb30BAHHEM H3YYEeHHBIX GopmyIL.
Koopauunarel.

YpaBuenue npsamoii. Koopaunats! cepemuub oTpeska. DopMyna pacCTOSHHS MEKRY ABYMSA
TOYKAMH IJIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH.

BekTopsi.

Himna (Monyns) BekTopa. PaBeHCTBO BEKTOPOB. KonnvHeapHsie BekTopsl. KoopanHaTtel Bek-
TOpa. YMHOXEHME BEKTOpa Ha HYMCIIO, CyMMa BEKTOPOB, PAa3JIOKEHHE BEKTOpa MO IBYM
HEKOJITHHEapHBIM BekTopaM. CKalsipHOE NPOH3BENEHHE BEKTOPOB.

JIOTUKA H MHOXECTBA
TeoperuKko-MHOKReCTBEHHbIE TTOHSTHL.

MHOXECTBO, I/IEMEHT MHOKECTBA. 3alaHHE MHOYKECTE MEPEUUCIIEHHUEM  DJIEMEHTOB,
XapaKTePUCTHYECKHM CBOHCTBOM. CTaHAapTHHIE 0DO3HAYEHHS YHCIIOBBIX MHOMKECTB. ITyctoe
MHOXXECTBO U €ro obo3Hauenue. [TonMHoxecTBO. OfBbenMHEHME U TIEPECEYECHUE MHOXKECTB.

HnmocTpanus oTHOLIEHHI MEXTY MHOKECTBAME C TOMOLIBIO auarpamm Jiinepa — BeHHa.
JjieMeHTbI JIOTHK.

Onpenenenne. AkcHOMBI H TeopeMmbl. J[0Ka3aTeNbCTRO. JlokazaTenbCTBO OT MpoTHBHOro. Teo-
pema, obpatHas nanHoi. [Tpumep u KOHTP.TIPUMED.

IlonsaTue 0 paBHOCHIBHOCTH, CIENOBAHHH, yHOTpebICHHE TOTHIECKUX CBA3ZOK, CCatl MO 6 MO
U MOILKO 8 ThOM cy4dae, TIOTUYECKHE CBA3KH U, 1L,




MATEMATHKA B-HCTOPHYECKOM PA3BHTHH

Vicropust (OpMHpOBaHMS MOHATHS YHC/A: HATypaNbHBIE YMCNA, POOH, HENOCTATOYHOCTH
PallMOHAIbHBIX YHCEN IJIA FE€OMETPUYECKUX M3MEPEHMH, NppaLloOHabHbIe Yicia. CTapuHHbIE
CHCTEMbI 3amkCH yucen. Jlpodbu B Basunone, Erunte, Pume. OTKpbITHE NECATHUHBIX IPOGE.
Crapunnbie cucteMbl Mep. [lecsTHuHble TpoOM M MeTpuyeckas CHCTEMa mep. IlosiBnenue
OTPHUATENBLHBIX YHCeN U HyJ1s1. JI. Maruunkwuii. JI. Diinep.

3apoxxaenue anrebpsl B Henpax apudmetvku. An-Xopesmu. Poxnenue OYKBEHHO# CHMBO-
nuku. 1. @epma, @. Buer, P. Jiexapr. Mcropus BOmpoca 0 HaXOXKIEHHH (hopMys KOpHei
anredpanveckuX ypaBHEHHi, HEPA3PELIMMOCTh B pagMKaiax YPaBHEHHMH CTENeHH, OoJibLIei
ueTeipex. H. Tapranbs, [lx. Kapnano, H. X. A6ens, 3. Ianya.

H3zobpereHue MeTona KOOPIMHAT, [O3BOJSIOMWIErO TIEPEBONUTH FEOMETPUUECKHE OOBEKTHI HA
A3bIKk anredpel. P. Jlexapt u I1. depma. [IpuMeps! pasnHyHBIX CHCTEM KOOPAHHAT Ha TIOCKOCTH.
3anaua Jleonapno IMusanckoro (Pruboxauun) o Kpoankax, dncia Pubonayqn. 3agada o
LIaXMATHOM 10CKE.

HcToku Teopun BEpOSATHOCTEH: CTpaxoBoe AENO, aszaprHblie urpsel. [1. ®epma u B. ITackans. 5.
Bepuynnu. A. H. Koimoropos.

Ot semnemepus k reomerpuu. Iludarop u ero mxona. danec. Apxumen. Tloctpoenue
NPaBHIIBHEIX MHOTOYronsHIKOB. Tpucekuus yrina. Ksanpatypa kpyra. Y asoenue xy6a. Hcropus
uucna j1. 3o10Toe ceuenue. «Havana» Esknupa. JI. Diinep. H. U. Jlo6auesckuii. Hcropus ns-
TOr0 MOCTYyJaTa.

Cohusmbl, napaaokcsl.




Ilpeononazaemoie pesyiomamol
Hatypaabhabie yncia. Apobu. PaunonanbHbie YHCIAa

Y4yeHHK HayUHTCS:

* IOHUMATh OCOOEHHOCTH JECATHYHOH CHCTEMBI CUHCJICHHA,
* ONICPHPOBATH NOHATHAMH, CBA3AHHLIMYA € ACTHMOCTLIO HATYPAILHEBIX "THCET,

* BBID2KaTh 4YMCJIa B OJKBHMBAJIEHTHBIX (opmax, BpiOMpas Haubosee NOAXOAALLYIO B
3aBUCUMOCTH OT KOHKPETHOH CHTYaLIHH,

* CPaBHHUBATH H YINIOPAOOYHBATH PALlHOHAJIBHBIC YHUCIIA,

® BbINIOJIHATH BBIMHUCJICHUA C pallMOHAJIbHBIMH YHUCJIaMH, COYE€Tasd YCTHBIC H INIHMCbMEHHBIC
HpHéMBI BBIYUCJICHHH, NMPUMEHCHUE KAJIbKYJIATOPA,

* UCTTOJIb30BATh MOHSATHS W YMEHMS, CBA3aHHBIE C MPOMOPITHOHAILHOCTHIO BETHYHH,
TIPOLIEHTaMH, B XOJI€ PEIICHHS MAaTeMaTHYECKUX 3a1ay M 3a7ad U3 CMEKHbBIX MIPEIMETOB, BBITOJI-
HATH HECJIOJKHBIC MPAKTHYCCKHUE PACYETEI.

BhINyCKHHK MOTYYHT BO3MOXKHOCTD:

* [I03HAKOMUTHCS C MMO3HLHOHHBIMHA CHCTEMAMH CUMCIIEHHS C OCHOBAHUSAMH, OTJIHYHBIMH OT
10;

* yriyOuTh U pa3BUTh MPEACTABJIEHHS O HATYPAJIBHBIX YMCIIaX H CBOHCTBAX AETUMOCTH,

* HAY4YUTHCS UCTIONIb30BATH MPUEMBI, PALIMOHATH3HPYIOLIME BEIYHUCIICHHS, MPpHOOpeCcTH Npu-
BbIUKY KOHTPOJIMPOBATH BBIYHMCIICHHS, BHIOUPAsk MOAXOISAIIMI 1JIs1 CHTyallH C11ocod.

JeficTBHTEILHBIE YHCIA

VY4yeHUK HAYYUTCH:

¢ UCIIOJIb30BaTh HAYAJIBHBIC MPENACTABICHUS O MHOXKECTBE JEHCTBUTEBHBIX YUCEIT,
¢ OI€PHPOBATH NMNOHATHEM KBaAPATHOIO KOPHA, NPDHMEHATbL €0 B BBITHCJICHHAX.

Y4eHUK NOJYVYHT BO3MOXKHOCTD:

¢ PasBUTh NPEACTABJICHUE O YHUCJIC U YUCJIOBBIX CUCTEMAX OT HAaTYypPaJIbHBIX N0 JEUCTBUTEIb-
HBIX YHUCEJT, O POJIH BbIYUCJICHHH B IMMPAaKTHUKE,

* pa3BUTh U yrJIyOMTh 3HAHHUS O NECATUYHOM 3aMUCH NEHCTBHUTENBHBIX MHCEN (MIEPHOAHYE-
CKHE U HEMEPHOIHYIECKHE 1POoOH).

N3mepenusi, npubaHKeHHs, OLEHKH

Y4yeHuk HayUHTCH:

® UCNIOJIB30BaTh B XOAE€ pPCLICHUA 3anady IJJIEMECHTAPHBIC TMPEACTABJICHHWS, CBA3aHHBIE C
HpH()JIH)KéHHbIMPl 3HAYCHHUAMH BCITHYHH.

Y4EeHHUK MONYYUT BOZMOXKHOCTE:

* [IOHATH, YUTO YHCJIOBBIE NAHHBIC, KOTOPLIE UCTIOJB3YIOTCA IS XapPaKTEPHCTHKH 00BEKTOB
OKpY>Xarlero Mupa, SBJIAKTCS IIPEHMYILICCTBEHHO HpPlGJII/l')KéHHbIMI/l, 4TO TII0 3aIllbuCH
I'lpH6JIH)KéHHbIX 3HAYCHHUH, COoAcpXXaluuxcs B HH(bOpMaI.[PIOHHbIX HCTOYHHKAX, MOXXHO CYOHTH O
TNOrpe€UIHOCTH ['IpPI6JIPDKCHPIﬂ;




* MOHATH, YTO MOTrPEMIHOCTh PE3y/bTaTa BBLIYHMCIEHHH OOJDKHA OBITb COM3MEpHMa C
TIOTPELUHOCTBIO HCXOIHBIX TaHHBIX.

AurebpaHyecKHe BbIPAKEHHS

YueHuk HavyuTCs:

* ONEPHPOBATh MOHATHAMH (TOXKIECTBOY, «TOXKNECTBEHHOE NMPeodpasoBaHKe», pelaTh 3a-
lauy, conepxaliie OyKBEHHbIE JaHHBIE, padoTaTh ¢ (POPMYIAMH;

* BBINOJIHATH npeoGpa:mBamm Bb[pa)KeHHﬁ, comeprkalux CTENECHH C LIENbIMH ITOKA3aTEIAMHA
H KBaZpaTHbIC KOPHH,

* BBIMOJIHATE TOXIECTBEHHbIC NIPE0OPAa30BaHHs PALMOHAIBHBIX BHIPAKEHHI HA OCHOBE Npa-
BUJT ICHCTBHI HaJl MHOTOYJIEHAMH U anrebpaudecKuMH 1pobsMu;

* BBIMNOJIHATE Pa3JIOXKEHHE MHOIOYJIEHOB HA MHOXKUTEJH.

YYEHHK NOIYYHT BO3MOXKHOCTb HAYUUTHCS:

* BBITIOJIHATE MHOTOLIATOBBIC NIPE0OPa30BaHus PAIOHABHBIX BHIPAKEHHI, TPUMEHSS IIHPOKHii
Hadop cnocodoB U NpUEMOB;

* PUMEHATH TOXKIECTBEHHbIC MTPE0OPa30BaHKs 11 PEIICHHUS 3324 U3 PA3IHYHBIX Pa3/IeNoB
Kypca (HanpuMep, A1 HaXOXKIEHHs HauOOJIbLIer0/HAMMEHBIIEr0 3HAYEHHUS BBIPAYKEHHS ).
YpaBuenus

Y4eHHK HavyuTCs:

* pelaTh OCHOBHBIE BH/Ibl PALIHOHANIbHBIX YPABHEHHH C OTHOM MEPEMEHHOMN, CHCTEMBI BYX
YPaBHEHUH C JBYMS MEPEMEHHbBIMHY,

¢ IIOHHMAaTh YPaBHEHHE Kak B&)KHCFIL[I}'I‘O MaTeMaTHUE€CKYIO MOJE/Ib ST ONMCAaHUs H U3yue-
HHSA pa3H006pa3HI>1x PE€aNIbHbIX cmyaunﬁ, peliath TEKCTOBBIC 3adadyH anre6panqecxy1M METO-
A0M;

* IPUMEHATH rpaduyecKue MPENCTABICHHUS IS MCCIIEN0BAHMS YPABHEHHIA, HCCIISIOBAHUS 1
PELICHHS CHCTEM YPaBHEHMUH C ABYMS IEPEMEHHBIMH.

YYEHHK MOJIYYUT BO3ZMOKHOCTD'

* OBJIAJICTh CHCLHANLHBIMA NPHEMAMH PEIIEHUSI YPaBHEHHH W CHCTEM ypaBHEHHiA, yBe-
PCHHO NPUMCHATH ammnapar ypaBHEHHH s PELICHHs Pa3HOOOPa3HbIX 3a1a4 W3 MaTeMaTHKH,
CMEKHBIX NTPEIMETOB, MPAKTHKH;

* IPUMEHATE rPaUuEeCKHE NPENCTABICHHS LTSl HCCIENO0BAHUS YPABHERHIl, CHCTEM YpaBHe-
HUMH, comepkalinX OyKBeHHbIE KOI()(UIIHEHTSL

HepaBencrBa

YueHnuk HayuymuTCs:

¢ MOHHMMAaTs M INPHUMEHSTH TEPMHUHOIOIH #H CHMBO}IHK}’; CBA3QHHBIC C OTHCLICHUEM
HEPaBEHCTBA, CBOMCTBA YHCJIOBBIX HEPaBECHCTB,

* pelaTh IMHEHHbIC HEPABEHCTBA C OJIHON MEPEMEHHON H MX CHCTEMbI, PEIIaTh KBajpat-
HbIC HEPABEHCTBA C OMOPO# Ha rpaU4YecKHe MPeaCTaBICHHS,

. [IDHMCHATD anrapaT HEPaBEHCTB IJIs PCUICHHA 3a1a4 U3 Pa3/IM4YHbIX pa3fiesioB Kypca.




YueHHK MOJYYHT BO3MOXKHOCTh HAYUYUTHCS

* pasHEOOpa3HbIM NpHEMaM 1OKA3aTeIHCTBA HEPABCHCTR; YBEPEHHO TPHMEHSTSL anmapar
HCPaBEHCTB JUIsl PELICHHS PasHOOOPAasHbIX MATEMATHYECKHUX 3a1ay M 3a1aq H3 CMEJKHBIX
TPEIMETOB, MPAKTHKH,

* IPUMEHATH IPAQHIECKHE NPEACTABICHHS VISl MCCIENOBAHMS HEPABEHCTB, CHCTEM HEpa-
BCHCTB, COepXKaLiiX OyKBEHHBIE KOI((PULIHEHTSL

Ocnosubie nonsiTust. Ynenosbie Gpynkumuu

Y4YEeHUK HAVUUTCS:

* NIOHUMATh U UCTIOJIb30BaTh ()YHKLIHOHAIBLHBIC MOHSATUS H S3BIK (TEpMHHBI, CHMBOJIHYECKHE
0003HaYeHus ),

* CTPOUTL rpa)MKu 3NEMEHTAPHBIX (yHKIMIT; HCCIEN0BATh CBOMCTBA YHCIIOBLIX GbyHkumii
Ha OCHOBE H3YYCHHS [IOBEACHHS HX I'Pa(HKOB;

* IOHUMAThH (l)yHKuHIO KakK BaX(HCI‘;IUIyIO MaTEMaTHYCCKYHO MOMAEIb VIS ONMCAHUs rpouec-
COB M SBJICHHI1 OKPYXXarouero Mupa, NIPpUMEHSTh (bYHKuHOHaJIbHBIﬁ SA3BIK [Ji1 ONHCAHUA U
HCCJIEIOBAHHS 3aBUCHMOCTEM MexXnay (I)HBH‘ICCKHMH BCJIMYHMHAMH.

YUEHHWK MOaVUYUT BO3MOXXHOCTE HAYYHUTHCSH:

* IPOBOZUTE HCCIICNAOBAHMS, CBS3aHHBIE C M3Y4EHMEM CBOMCTB ()YHKLMH, B TOM 4HCIE C
HCMOJIb30BAHUEM KOMITBIOTEPA; HA OCHOBE IPA(UKOB H3YYEHHBIX ¢ynkuuit ctpouts Gonee
CIIOKHBIE rPahuKH (KYCOYHO-3a1aHHBIE, C «BBIKONOTHIMI TOUKAMH 1 T. 1.);

* HCIIOJIb30BaTh (DYHKLIMOHAIBHBIE TIPENCTABJIEHUs H CBOHCTBA (DYHKUMH 1/ peleHus
MaTeMaTHYECKUX 3a/1a4 U3 PA3IH4HBIX Pa3NeioB Kypca.
YnciioBbie noc/1e10BaATEIbHOCTH

YYEeHHK HaAYYUTCS:

* IOHMMATb M HMCMOJIb30BATh SI3BIK TOCIEIOBATENBHOCTEH (TEPMHHBI, CHMBOJIHUECKHE
0003HaueHH s ),

* IPUMEHATH (OPMYJIBI, CBS3aHHBIE ¢ apHMETHYECKOMH 1 I€OMETPHYECKOH mporpeccuei, u
annapar, c()OpMUPOBAHHbIH NP U3YYEHUH APYTHX PasnenoB Kypca, K PELICHUIO 3a1a4, B TOM
YHCJIE C KOHTEKCTOM U3 PEAILHOMH >KH3HH.

Y4eHHK MOJTYYUT BO3MOXKHOCTh HAVYUTHCS:

* peuaTh KOMOHHHPOBAHHBIE 3a1a4H C TPUMEHEHHEM (Gopmyn n-ro usieHa u cymMMsr TIEPBBIX
N 4ICHOB apH()METHYECKOH M TeOMETPHYECKOl NIPOrpecCHy, NPHUMEHsS MPH 3TOM anmapar
YPaBHEHHMH H HEPABEHCTB;

* MOHWMATh APU(PMETHYECKYIO W FEOMETPHYECKYIO MPOTPECCHI0 Kak (hYHKIMK HaTypamh-
HOTO apryMeHTa; CBA3bIBATH apH(YMETHYECKYIO IPOTPECCHIO C TMHESHHBIM POCTOM, reoMeTpHye-
CKYI0 — C 3KCIOHEHLMATLHBIM POCTOM.

Onucareannas craTueTHKa

YueHnuk HaYUUTCH HCIIONIBE30BATE ﬂpOCTCﬁHIHC CIoco0xs! NPEACTABICHHA H aHAM3a CTATHCTHUE-
CKHUX JaHHBIX.




YYEHHK MOIYYHT BO3MOXKHOCTb MPHOOPECTH NEPBOHAYAILHBIH OMBIT OpraHH3auud cHopa
AaHHBIX TP NPOBE/ICHHH ONPOCA OOINECTBEHHOTO MHEHHSI, OCYLIECTBIIATH HX AHAJIH3, NpencTas-
JISITh PE3YJITATHI OMPOCA B BUJIE TAOIMLIBI, THATPAMMBI.

Cayuaiinbie co6bITHS H BeposiTHOCTD

YUEHHK HAYIHTCA HAXOMHTh OTHOCHTEJIbHYIO YaCTOTY H BEPOSITHOCTD CJIy4aifHOr0 COOBITHSI.

Y1eHuK NOJY'THT BO3MOKHOCTL anoGpeCTu OMLIT NNPOBEACHHA Cﬂ}"laﬁHBIX JKCTICPHMEHTOB, B
TOM YHCJIE C IOMOILLBIO KOMITBHOTEPHOI'O MOACIIHPOBaHHUA, HHTEPIPETALIMH UX PE3YJILTATOB.

Kom0unaTopuxa

Y4eHuK HayuuTcs pelaTh KOMOMHATOPHBIE 3alaul HA HAXOKICHHE YHC/A 00BEKTOB HIIH
KOMOMHALHIA.

YYEHHK MONYYMT BO3MOXKHOCTh HAyYHTHCS HEKOTOPLIM CIELHAILHBIM NPHEMAM DELICHHS
KOMOHHATOPHBIX 3a124.

Harasnnas reomerpus

YyeHuk HayuHTCS:

* PacTIO3HaBaTh HA YEPTEXaX, PHCYHKAX, MOIENSX H B OKPY)KAIOUIEM MHDE IUIOCKHE M
MPOCTPAHCTBEHHBIE FEOMETPHYECKUE (PUTYPBI;

* BBIYHCIIATE 00BEM NIPAMOYTOJILHOTO NMApALIENENHUeNa.

YueHuk NOJYYHUT BO3MOXKHOCTh:

* HAYUUTBCS BBIMHCIATE 00BEMBI POCTPAHCTBEHHBIX F€OMETPHUCCKHX ¢uryp, cocrasien-
HBIX U3 MPAMOYTOJIbHBIX NapaiieNeNUIe0B;,

* Pacrio3HaBsath pasBEPTKH Kyba, NpsAMOYroibHOrO MapauieNenunesa, npaBHIbHOI nupa-
MHJIBL, HMJIMHAPA U KOHYCA,

* CTPOMTE PasBEPTKH Kyda U NPAMOYrONbHOrO NapauielenHnea;

* ONpPEACIITE MO JTUHEHHLIM pasMepaM Pa3BEPTKH (UrypLI THHEI HbIE pazmepel camoii (u-
r'ypsl H Ha000POT;

* YryOMTb M Pa3BHTB MPE/ICTABIIEHHS O MPOCTPAHCTBEHHbIX T€OMETPHYECKUX (Urypax;
* HAYUHTBCS IPUMEHSITE TIOHATHE PA3BEPTKH U1 BHITOTHEHHS TIPAKTHYECKHX PACYETOB.

I'eomerpuueckne purypsr
YYEHUK HAYYHTCH:

¢ NOJIL30BAaThCA A3BIKOM TCOMETPHH JIJIs1 ONMUCAHUS TNIPEAMETOB OKPY>KAKOLLIEro MHpa H HX
B3aMMHOI'0 PaCIIOJIOXKEHHUS,

* pacriosHaBaTh M M300paxaTth Ha YEPTEKAX M PHUCYHKAX reoMerpudeckue GUrypel H Mx
KOHHrypauum;

* HAXOIUTD SHAUCHHUS JUIMH JIMHEHHBIX 37EMEHTOB (UIYp M MX OTHOLICHHS, IPagycHYIO
Mepy yriioB ot 0° no 180°, npumeHss onpenenenus, ceoiicTea 1 NIPU3HAKU QUTYP U UX dNIEMEH-
TOB, OTHOLIEHHS (PUI'Yp (PaBEHCTBO, OAOGHE, CHMMETPHH, NIOBOPOT, NapajlIeIbHbIH MEPEHOC);




* ONICPHPOBATh C HAYAIBHBIMA TOHATHIMH TPUTOHOMETPHH M BBITOIHSTS JJIEMEHTAPHbIE
OnepauuH Haa (PyHKLMAMH yTIIOB;

* PeLIATh 3a/1a1H HA 10KA3aTEILCTBO, OMUPAsCh HA H3YYEHHBIE CBOMCTBA (duryp u otHoure-
HHH MEX1y HUMH U TIPUMEHSIS H3YYEHHBIE METO/IbI 10KA3aTEbCTB,

* PCLIATbL HECIIOXKHBIE 3a1a4H Ha IOCTPOCHHE, MPUMEHSS OCHOBHBIE aJITOPHTMBI NOCTPOEHHS
C NMOMOLUBIO LIUPKYJIS U JIMHEHKH,

* PeLIaTh NPOCTEHUINE TNIAHUMETPHYECKHE 331241 B IPOCTPaHCTBE.
YYEHHK NOJYYUT BO3MOIKHOCTD'

* OBJIAJICTE METONAMH PELICHHS 3aJa4 HA BBIYUCICHHS M [OKA3aTe/bCTBA: METOJIOM OT
MPOTHBHOTO, METONMOM 10A00Hs, METOZOM mepebopa BAPHAHTOB U METONOM TFE€OMETPHYECKHX
MECT TOYEK;

* IPHODPECTH OMBIT MPUMEHEHHUS aNreGpPanYeckoro u TPHIOHOMETPHYECKOTO amnmapaTa u
WIEH ABWKCHHS TIPH PEUICHHH F€OMETPHUECKUX 3a/1a4;

¢ OBJJAETh TPAOULMOHHOH CXEeMO PELICHKS 3a0ay Ha NNOCTPOCHHUE C MOMOIUIbIO LHAPKYJIS U
JIHHel‘rlKHZaHaJIHi ITOCTPOEHHE, NOKA3aTEJbCTBO U UCCJICIOBAaHHE,

* HAYYUTBHCS peIlaTh 3aJa49H Ha NOCTPOCHHEMETOIOMI€OMETPUYECKOrOMECTATOUYEK H METO-
aoMIonoous;

* IPHOOPECTH OMBIT HCCNEIOBAHHS CBONCTB TUIAHUMETPHYECKUX (QHUIYD C TOMOIIBIO
KOMIIBIOTEPHBIX NIPOrPaMM;

* IPHOOPECTH OBIT BBITOIHEHHS NPOEKTOB MO TemaMm «I COMETPHYECKHE NPeoOpasoBaHus
Ha MI0CKOCTHY, «II0CTpOeHHE 0TPE3KOB Mo dopmyney.

H3mepenne reomerpuvecknx BesHann
Y4EeHUK HAYYUTCS:

* MICTIOJIb30BATE CBOHCTBA M3MEPEHHMS [UIMH, IUIOWIAAEH U YIioB NIPH PEIICHUH 3a7a4 Ha
HAXOJ(ICHNE JUTHHBI OTPE3Ka, AIMHbI OKPY)KHOCTH, AMHBI IyTH OKPYXCHOCTH, 'PalyCHOH MepsI
yria;

* BRIYHCIIATE [UIOIANH TPEYTOJNBHHKOB, IIPSIMOYTOJIbHHKOB, TIapaJijiesiorpaMMoB, TpaneLuii,
KPYroB H CEKTOPOB;

* BRIYHCIIATE ITMHY OKPY)KHOCTH, AJIHHY JYTH OKPY>KHOCTH

* BBIHCIIATE JUTMHBI JIHHEHHBIX 37IEMEHTOB (DUIyp M MX yribl, HCTIONb3YST POPMYJIBI JUTHHEI
OKPY>KHOCTH M ITHHBI IyTH OKPY>KHOCTH, (JOPMYJIbI IIOImanei ¢uryp;

* PelUaTh 3a/a4M HAa N0KA3aTeIbCTBO C MCIONB30BAHHEM (POPMYJ [THHBI OKPY)XHOCTH H
AUTHHBL 1yTH OKPYXHOCTH, (opMy momaneii Gpuryp;

* PEIaTk NpPaKTHYECKWE 3a/1auy, CBA3aHHBIE C HAXOKIEHHEM TEOMETPHYECKUX BEITHYHMH
(MCroNB3ys NIPH HEOOXOAMMOCTH CMPAaBOYHUKH U TEXHHYECKHE CPE/ICTBA).

YueHuk [OJTYYUT BO3MOXKHOCTHL HAVUHUTHCS:

* BBIMHCIIATE IUIOWANH (UIYp, COCTABJIEHHBIX M3 IBYX WM 6ojee NPSAIMOYTOJIBHUKOB,
TapaJlIeiorpaMMOB, TPEYTOILHHKOB, KPYTa U CEKTOpa;

-* BBIYACJIATL TUTOLIAAMN MHOTOYTOJTbHUKOB, HCTMOJIb3YST OTHOUIEHUS PAaBHOBEJIUKOCTH U
paBHOCOCTaB.HeHHOCTPI;




* IPUMEHATh AITEOPaHIECKHil H TPUTOHOMETPHYUECKHI] annapar M HAEH IBHXKESHHS TMpH
PCLICHHH 337124 Ha BBIYHCIICHHE MJIOMAACH MHOIOYTOJ1bHHUKOB.
KoopauHaTbl
Yu4eHUK Hay4YHTCH:
* BRIMUCIIATL THHY OTPE3Ka MO KOOPAHHATAM €ro KOHLOB, BBIYMCIIATh KOOPAMHATHI CEpe-
JIMHBI OTPE3Ka;
* MCTIONIE30BATE KOOPIMHATHBIH METOL JIsl H3y4Y€HHs CBONHCTB MPAMBIX M OKPYIKHOCTEHA.

YYEeHHUK NOJYYUT BOZMOYKHOCTD

¢ OBJIAAIETH KOOPAWHATHBIM METOIOM PCIICHHSA 3a4a4 Ha BBIUMCJIEHHS U JOKa3aTEIbCTBA;

® npuoﬁpecm OIIBIT UCIOJIb30BAHUS KOMIIBIOTEPHBIX NMPOrpaMM Ui aHAJIN3a YaCTHBIX Cl1y-
4acB B3aHMHOI'0 PACIIONIOXKEHHS OKp}')I(HOCTef;I H NIPAMBIX ]

* l'[pPIOﬁpCCTH OMBIT BBITIOJIHCHHS IIPOEKTOB Ha TEMY <<HpnmeHeHue KOOpAWHATHOr0 METoAa
TPH PEIICHUM 33124 HA BBIYMCJICHUS H N0KA3aTEILCTBAY.

BexTopsi
YuyeHHK HayIuTCH:

¢ ONICpHUpOBaTh C BEKTOpPaMH. HAaXOIMTh CYMMY W pasHOCTb ABYX BEKTOPOB, 3allaHHBIX
F€OMETPHYECCKH, HAXOAUTh BEKTOD, paBbeﬁ ITPOU3BENCHHUIO 3aJaHHOI0 BEKTOPa Ha YHUCJIO,

* HAXO/IUTh JUJIST BEKTOPORB, 3aJITaHHBIX KOOp/IMHATaMH: JITMHY REKTOPa, KOOPIWHATEI CYMMBI
H Pa3HOCTH IBYX H Oosee BCKTOPOB, KOOPAWHATBI MPOH3BEACHUS BEKTOpa Ha 4YHCJIO, MIPHMEHSIS
IIpH HGOGXOJIHMOCTH COYCTaTCIbHbIHH, CPEMECTHTCIBHEIH H pacnpcnemrrenbnmﬁ 3aKOHBI,

® BBIYHCJISITE CKAJIIPHOE IIPOH3BEACHHUE BCKTOPOB, HaxXOAHUThb Yrol MEXAy BEKTOPaMH,
YyCTaHaBIHBATh NEPICHAUKYJIAPHOCTD PAMBIX.

YYEHHK IOJIVYHUT BO3MOXKHOCTE'

* OBJIAA€Th BEKTOPHBIM METONOM AJIS PCLICHHS 3aa4 Ha BBIYHCIICHHS H JOKA3aTENbCTBA,

. l'lpﬂOGpCCTH OIIBIT BBITIOJTHEHHS MPOEKTOB Ha TEMY «NIPHMEHEHHUE BEKTOPHOTO0 METONA IPH
PCLICHHH 3aa4 Ha BLIYUCIIEHUS U JOKa3aTENbCTBAY.




Pesynvomanmol usy4enua Kypea

MUsydcsuc MatcMmathki B 5-9 KJaccC HampaBiiCHO HA  IOCTHKCHHC 00y YaroIMHCA
JIMYHOCTHBIX, METAIPEOMETHBIX (PEryIATHBHBIX, MO3HABATE/NbHBIX H KOMMYHHKATHBHbBIX) H
MPEIMETHBIX PE3yIbTATOB.

JIH4YHOCTHBIE Pe3yJbTaThl:

¥V eGyuaromerocs OyayT cpOpMHPOBAHBL:

e BHYTPEHHSAs MO3ULIKS LIKONBHHKA HA YPOBHE TOJOIKHUTEILHOrO OTHOLICHHA K ypoKaMm
MaTEMaTHKH,

e IOHHMAHKE POJIK MATEMATHYECKMX JAEHCTBUH B )KM3HH U€JIOBCKA,

e UHTEPEC K Pa3jM4HbIM BHIaM y4eOHON ACSTEIbHOCTH, BKIIKOYAs JJICMEHTLI MIPEIMETHO-
HMCCJIEA0BATENBCKOH NESITEIIBHOCTH,

e OpUEHTALIMs HA TOHUMAHHKE TPEIIOKEHHH U OLIEHOK y4yHTeNnei U OIHOKJIACCHUKOB,

e MOHMMaHHUE MPHYHMH yCriexa B yuebe;

e [IOHMMAaHKE HPABCTBEHHOrO CONEPXKaHHs MOCTYNKOB OKPYIKAOIIHX JIIOACH.

OGyuaomHiics NOJYYHT BO3MOKHOCTD AJisi GOPMHPOBAHMS:

v/ WHTEepeca K IO3HAHWIO MaTeMaTHYECKUX (aKkToB, KOJMYECTBEHHBIX OTHOILIEHHH,
MaTeMaTUYECKUX 3aBHCUMOCTEN B OKPYXalOLIEM MHPE,
OPHEHTALUH Ha OLIEHKY PE3y/IbTaTOB M03HAaBATENIbHOH JICATEIIbHOCTH,
00IIMX MPEACTABIECHHH O PallMOHAILHON OpraHU3alHH MBICJTATEIBHOH NEATEILHOCTH,
CAMOOLICHKM HA OCHOBE 3aAHHBIX KPUTEPHEB YCHEWHOCTH y4eOHOM ACHTENbHOCTH,
TIEpBOHAYAJILHOM OPHEHTALMH B MOBECHHH Ha MPUHATHIE MOPAJIbHBIE HOPMEL,
MIOHHMAaHHS YYBCTB OJHOKJIACCHUKOB, y4HUTENIEH;
MPEACTABIEHHS O 3HAYECHHH MATEMATHKY JUIA [O3HAHUS OKPYHKAOLICro MHpa.

MeTan peaMeTHbIC PE3YIbTAThI:

LSRN

PeryasiTHBHbIE:

VuyeHHK NOJY4YHT BO3MOKHOCTb HAY4YHTHCH:

¥’ [OHMMATh CMBIC] MHCTPYKLMH YUHTENs ¥ 3aJaHHH, TIPE/IOKEHHBIX B yueOHHUKE;

v/ BBIMIOJIHATH ACHCTBUS B OMOPE Ha 3aJJaHHbIH OPHEHTHDP;

v" BOCTIPHHHMATbh MHEHHE M MPETIOKEHUA (o criocobe pelleHus 3a1a4u) CBEPCTHUKOB,

v/ B COTPYIHHYECTBE C Y4YHTENEM, KJIACCOM HAXOIUTh HECKOJBKO BAPHAHTOB peLIeHHs
yuyebHol 3anauu;,

v/ Ha OCHOBE BapHAHTOB PEIICHHS MPAKTUYECKHX 3a7a4 MOA PYKOBOICTBOM yUHTENSA
JeaTh BBIBOIbBI O CBOHCTBAX M3y4aeMbIX 0OBEKTOB,

v/ BBITOJHATH yucOHbIE ASHCTBHS B YCTHOH, THCHMEHHOH PEUH U BO BHYTPCHHEM ILIaHT,

v CaMOCTOSITENIbHO OLEHWBATh TNPABHILHOCTH BBITIOJIHEHMs. JCHCTBMSA M BHOCHTBH
HeoOX0MMbIE KOPPEKTHBBI B JIEHCTBHS C HarIAIHO-00pa3HbIM MaTEPHATIOM.

Io3HaBaTeJbHbIE:

YuyeHHK MOJY4HT BO3MOKHOCTb HAYHUHTHCH:

v/ 1Ol PYKOBOIACTBOM YYMTENs OCYLIECTBIATH MOWCK He0OX0MMOH M JOTOJIHHTEIbHOM
UH(pOpPMaLINH,
v' paboTath C TOMONHUTENLHBIMA TEKCTAMH 1 3aJaHHAMH,
v/ COOTHOCHTB COZIEP)KAHHE CXEMAaTHUECKHX H300paXkeHHH C MaTeMaTH4YeCKOH 3anKChIO,
v/ MOJEAMPOBATH 331a41 HA OCHOBE aHAIW3A IKUSHEHHbIX CHOKETOB,
' v yCTaHaBIMBATHL AHANOTHH, (POPMYIMPOBATH BHIBOJBI HA OCHOBE aHAJIOrHH, CPABHEHHA,
0000menus;




v’ CTPOHTH pacCysKueHus o MaTeMaTHYECKUX SIBJIEHHAX,
v’ [0JIb30BaThCS IBDHCTHYCCKMMH ~ TIDHEMAMH  JUIi  HAXOXICHHS peLieHns
MaTeMaTHYECKHX 3amay.

KommynukaTusHbie:

Yuennx MOJYYHT BO3MOXKHOCTD HayuYHThCH:

v’ CTPOWTH NOHSTHBIE WIS TTapTHEpa BLICKA3bIBAHUA H apPTYMEHTUPOBATH CBOIO NO3HULIHIO;
v’ HCnosb30Bath CpencTBa yCTHOTO OOIIEHNS [UIsl peleH s KOMMYHHKaTHUBHBIX 3a/1a4.
v KOppeKTHO ¢opmyniposats cBoro TOYKY 3PEHHSI, .
NIPOABNIATE HHULIMATHBY B y4eOHO-TI03HABATENBHOI NEATENBHOCTH,
v KOHTPONHPOBaTb CBOHM NEHCTBHA B KOJIJIEKTHBHOIA paboTe; OCYIIECTBIATh B3aMMHBbIL
KOHTPOJIb.

Ilpeamernbie Pe3VJIbTAThI:

Hartypanabubie uncia. Ipo6u. Pa HOHAJILHBIE YHCIA,

YueHnHk noty4nT BO3MOMKHOCTD:

v’ [03HAKOMUTBCA © NO3HUMOHHbIMH CUCTEMAMM CUYMCIIEHUS C OCHOBAHUSIMU, OTJIMYHBIMU
ot 10;

v’ yrnybuts u Pa3BHTb NPEACTABIIEHHS O HATYPAbHBIX Yyucax,

v’ HAy4YNThCS WCMONB30BATH MPHEMBI, PALMOHATU3HPYIOLIHE BBIYHCIIEHHS, NpHOOpecTH
PUBBIMKY KOHTPOJIMPOBATh BBIYHCIICHHS, BeIOMpAs MOAXOASIIMI Mist CHTYaLHH CII0C00.

Hsmepenus, NPHOJIHKCHHS, OUCHKH

Y4eHHK noryuHT BO3MOKHOCTE:

¢ [IOHATH, YTO YHCJIOBBIE NAHHBIE, KOTOPbIE HCIONB3YIOTCA ANISl XapaKTEPHCTHKH 00BEKTOB
OKpPYXAIOWEro MHpa, SBIIOTCH [IPECHMYIICCTBECHHO MPHOMMKEHHBIMH, YTO [0 3aMTUCH
NPHOJIMOKEHHBIX 3HAYEHHUIA, COnepKalUXCA B HH(POPMALHOHHBIX HCTOYHHUKAX, MOXKHO CYIHTH O
TIOrPeHIHOCTH MPUOTIKEHHS.

YpaBHeHus

YUYeHHK NOJIy4HT BO3MOMKHOCTD:

v OBNANETh CHELHANbHBIMH NPHEMAMH PELIEHHS YPABHEHMI];

V' yBEpeHHO TIPUMEHATE anmapat ypaBHEHWH Ijis peLIeHHs pa3HoOOpasHeIX 3amau u3
MATEMaTHKH .CMEKHBIX IIPEIMETOB, MPAKTHKH:

HepagsencTra

YueHHK noy4HT BO3MOKHOCTE HAYUYHTBHCSH:

YBEPCHHO TNpPUMEHSTh anmaparT HEPaBeHCTB, s PELUCHHA Pa3HOOOpa3HbIX
MaTEMaTHYECKUX 3aa4 U 33714 U3 CMEXKHBIX NPEIMETOB, MPAKTHKH,

OnucarenbHas craTuernka.

Y4eHHK NOJYYHT BO3MOMKHOCTE NPHOGPECTH NEPBOHAYAIBHBIH OMBIT OpraHu3anuu
cOopa naHHBIX mpu POBENCHHH OMpOCa OOLIECTBEHHOTO MHEHHS, IPEACTaB/IATE PE3YbTaTh]
Onpoca B BU/E TabNMIIBL, UarpaMMsl.

Kom6unaropuxka

Y4enuk nosyynT BOIMOMKHOCTE Hay9HThCS HEKOTOPBIM CIELMATbHBIM NpPHEMAM
PELICHUS KOMOMHATOPHbIX 3a1ay.

Harasauas reoMeTpusi

Yu4eHHK moyYHT BO3MOKHOCTE:

v’ HAYYUTHCS  BBIYHCISTS 00BEMBI  TIPOCTPAHCTBEHHBIX FEOMETPUYECKHX  (Hryp,
COCTaBJIEHHBIX H3 MPAMOYTOILHBIX NapasIeNenuIe10B;

Y yray6urs u Pa3BHTD IPEACTABICHHA G NPOCTPAHCTBEHHbIX TEOMETPHYECKHX (purypax.

. I'eomerpuueckue dpurypo:

Yuenux MNOJYYHT BO3MOXKHOCTD:




v HayuuTCA MOb30BATBCSA S3BIKOM TEOMETPHH [/ ONHCAHHMS MPEIAMETOB
OKPY>KaIOLIEro MHPa ¥ UX B3aHMHOTO PACTIOI0KEHHS,

v pacro3HasaTh ¥ H300paXkaTh HA YEPTENKAX H PUCYHKAX T€OMETPHYECKHE (PHIYPBI
U UX KOH(HTYpaluu;

v HaXOZUThb 3HAYEHHUS IUIMH JIMHEHHBIX (Uryp, rpagycHy0 Mepy yrios oT 0 1o
180¢;

v PeIIaTh HECIIOXKHBIE 3aJa4U Ha TOCTPOEHHE.

H3mepeﬂue TEOMETPHYECCKHX BEIHYHH
Yuenuk NOTY4YHT BO3MOKHOCTb HAYUUTHCS

v HCIIONIB30BaTh CBOHCTBA W3MEPEHHMs MJIMH, IUTOI[AKEH W YIJIOB MPH PELIEHHH
3a1a4 Ha HaxXO0XKICHHUE MUTHUHBI OTpE3Ka, I‘pa.LIYCHOﬁ MEpkbI yria,

v BBIHYHCJIATH IIJIOIIAaH NMpsAMOYT'OJIbHHUKA, KBagpara,

v BBIMHCIIATE JIMHLI JTHHEHHBIX 31€MEHTOB GUryp u HX yrisi, GOopMys! miomaneii
uryp;

v PeLIATh 3371241 HA NPUMEHEHHE (HOPMYJIBI IIIOLIATH HPSIMOYTOJIBHHMKA, KBAAPATA.

Koopannatei

Y4eHHK Noy4YHT BO3MOKHOCTD:
v OBJIaNleTh KOODAHHATHBIM METOIOM DELIEHHMS 3a1ay.
PaboTa ¢ uupopmanneii

Yuenuk NOJYYHT BO3MOKHOCTL HAYUUTHCH :

v’ ycTaHaBnMBaTh 3aKOHOMEPHOCTb PpAacroJIOKEHHsI JaHHBIX B CTPOKaX M crosibuax
TabJIMIIbI, 3aMOJHATH TabJIHIy B COOTBETCTBHH C YCTaHOBJIEHHON 3aKOHOMEPHOCTHIO,

v’ noHuMaTh UHGOPMALIHIO, 3aKJIFOYEHHYIO B TA0JIMLIE, CXEME, THarpaMMe H NPEICTaBIIATh
€€ B BUJI€ TEKCTa (YCTHOTO WJIH MMHCHMEHHOTO), YHCIIOBOTO BBIPAXKEHUS, YPABHEHHSI,

v’ BBINOJIHATD 3aIaHHS B TECTOBOM (dopme ¢ BbIOOpOM OTBETA;

v’ BBITIONHATH AEHCTBHS MO aJIrOPHTMY; MPOBEPATH MPABHUILHOCTh IOTOBOIO AJrOPUTMA,
AOTIONHSATH HE3ABEPLICHHBIH aJITOPUTM;

v’ CTPOWTB MPOCTEHIIHE BbICKA3biBAHHA C HCTOMh30OBAHACM JIOHIECKIX CBS30K «BEPHO
/HEBEPHO, 4TO ...»;

v’ COCTaBIISITh CXEMy PACCY)KIEHHMIi B TEKCTOBOH 3a1a4e OT BOMpoOCa.




Mecmo yuebnozo npeomema ¢ yuebHnom nnaune

basucblii yuebHsIi (06pasoBaTenbHbIIH ) MIaH Ha H3yUYEHHE MaTEMATHKH B OCHOBHOM IIKOJIE
OTBOAUT 6 y4e6HBIX YaCOB B HENEIIO KAXKIOr0 roa 00y4enus, Bcero 1050 uacos. Yue6Hoe
BPEM: YBEJIMYEHO Ha | 4ac B HEMIENIO 32 CYET BAPHATUBHOM YaCTH GA3UCHOrO [IAHA.

B 2019-2020 yueGuom roay

-B 5-8 Kknacce 35 yueGHbIX HENETD

-B 9 Kitacce 34 yueOHbIe Henelu

KJ1acCbl Ipenmersi Konuuectso yacos
Martemaruueckoro ukia
5 MaTeMaTHKa 210
6 MaTeMaTHKa 210
7 anrebpa 140
T€OMETPHS 170
8 anredpa 140
TEOMETPHUS 170
9 anrebpa 136
reOMETpUs 68

HUTOI'O 1044 yaca

Konuuecmeo konmponvnvix paom

Kuiacc npeaMer KOJIM4ECTBO
5 MareMaruka 14
6 MaTeMaThKa 15
7 anrebpa 11
7 reOMETPHUS 6
8 anrebpa 11
8 reOMEeTpHS 5
9 anrebpa 9
9 TCOMETPHSA 8
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| Bunenxun HLSL 1 np. Maremaruka. S (B ABYX yactsax), AO

" (MapatenscrBo «IIpocsemenuen, 2019r.

: A.C.YecHOKOB «JInnaKT4ecKue MaTepHasbl 110 MaTEMAaTHKE,
s 5 K- M.: Akanem/iaipra/yqe6nuk, 2016-2019r. |

1

Brurenxna HL51. 1 ap. Maremamika. 6 101.(8 Byx 9actsx), AO
«Hsnatenscreo «IIpocsewenuey, 2019r

A.C.YecHoK0B «JIHIAaKTHYECKHE MATEPHAJIBI JIO MATEMATHKEY,
s 6 k.- M.: Akanem/kunra/yqe6ruk, 2016-2019r.

AJITEBPA

Maxapsiues FO.H., Mungox H.I'. Anrebpa. 7 xn (B nBYyX
yactsax), AO «M3parenscTso «IIpocBCLICHHEY, 2019r.
JL.LA.3BaBu4, JI.B. Ky3Heuona. JInaKTHIECKHE MATCPHAIIB.
Anrebpa 7w., AO «H3naTenscTBo «ITpocsewuenuey, 2019r.

Maxapbrues ¥0.H., Munmox H.I'. Anreopa. 8 k., AO
«M3narensctBo «IIpocsemenuen, 2019r.

B.H. X oxoB, H.I'. MaumioK - JluaakTiieckue MaTepralbl. Anrebpa
8xi., AO «H31aTensCTBO «ITpocseruenune», 2019r.

Maxapsryes YO.H., Munaox H.I'. Anrebpa. 9 k., AQ
«M3narensctBo «IIpocBelienuen, 2019r.
Maxkapsrues 10.H., Musumioxk H.X. JHiakTH4eCKHE MaTEpPHaNbI.

| Anre6pa 9k, AQ «M3naTensCTBo «IIpocsewennen, 2019r.

TEOMETPAA

Aranacsig JLL.C. n.ap. [FeomeTpus. 7-9 k. — AO «H3patemCcTBO
«[Ipocsewerme», 20 18-2019r.

B.T.3us, B.M.Meiinep. JIMnaKTH1ecKue MaTCPHAIbL. [eomeTpws, TKIL.,
AO «M3narensctBo «IIpOCBEMEHHE, 2018-20109r. -




Yueono-memamuueckuii nnan

5 kamace
Conep:xanue yaeGuoro marepuana KosmmuecTBo yacos
BBoHOE noBTopenue 6
HarypansHble uncia 1 mxans: , 18
CroxeHue ¥ BEIYHTAHUE HATYPATLHBIX YHCE 24
YMHOXEHHE M [ENEHHE HATYPaIbHbIX YHCENT 30
[Inomanu u 06beMsr 16
OOGbIKHOBEHHBIE TPO6H 29
Hlecsatiansie po6u. ClioXkeHuHe U BEIYHTAHME 18
JECATHYHBIX JIpo0Oeii

YMHOXEHHE U [IENIEHUE TECATHYHBIX Ipo0eii 32
WHCTpyMeHTbI 15 BBIYHCIICHHIA 20
HroroBoe mosropenme 17

Peseps -
Hroro 210




Yueono-memamuueckuii nnan

6 knacc
Coaep#xanne yueGHOro MarepHasia Yacol
BBoaHoe noBTOpeHue 5
JlenuMocTs qucen 24
Crnoxenue 1 BeIYUTaHHE APOOEii ¢ pasHBIMH . 26
3HaMEHaTeIIMH
YMHOXEHHE U JieJieHHe 00bIKHOBEHHbIX 37
apobeit
OTHOIWEHNSs ¥ NPONOPIIH 21
[Ton0XUTENBbHBIE U OTPULIATENLHBIE YHCIA 16
CroxeHue U BEIYUTAHHE TIOJI0KUTEIbHBIX U 13
OTPULIATEJILHBIX YHCE
YMHOKEHHE U [EJIEHUE TIOJI0KHUTEIBHBIX U 15
OTPULIATENILHBIX YHCE]T
PeuieHue ypaBHeHuHiA 16
Koopaunars! Ha miockocTu 16
[ToBTOpEeHue Kypca MmaTreMaTHKH 6 Ki1acca 21
Uroro 210




YuebHOo- TeMaTUueckuit naaH

7 Knacc

CopgeprxaHue yyebHOro matepuana yachbl
BBoaHOe nosTopeHue : 4
Anrebpa
Bblpa)keHus, TOXAeCTBa, ypaBHEHUA 26
DyHKUMM 18
CreneHb € HaTypa/ibHbIM NOKa3aTenem 17
MHorouneHbl 24
dopMynbl COKPALLEHHOTO YMHOXEHUA 23
Cuctembl IMHENHbIX YpaBHEHUMN 17
UTorosoe nosropexHue 11
Feomerpus

HavanbHble reomeTpuyeckue ceegeHus 10
TpeyronbHUKu 17
MapannenbHble NpAmble 13
CoOTHOLWEHMA MeXy CTOPOHaMMU U YI1aMK TPeYronbHUKa 18
MosTopeHue. PeweHune 3agay. 12

UTOrO 2104




Yueono-memamuueckuii nnan

8 knacce
Conepxanue yueGuoro marepnana Yacobl
BBoanoe nosTopenue xypca anreOper 7 9
BBonHoe nosropenwne kypca T€OMETPHH 2
Paunonansusre qpo6u 30
KBagparusie kopuu - 24
KBanparusie ypaBHeHHS 24
Hepasencra 20
Crenens ¢ nensiv mokasarenem 17
YeThIpexyroasHUKH 14
[Inomans 14
ITonoGHbIe TpeyronsHUKH 19
OxpyxHOCTE 16
Hrorosoe nosropenue kypca anre6psr 18 23
HToroBoe noBropenue kypca Ir€OMETPHUH 5

Hroro 210




Yueono-memamuueckuii nnan

9 knacce

Coneprxanue yueGHoro MarTepHaia Yacyr
BBonHOe moBTopenue Kypca anreOpsi 6

8
BBozHoe noBropenue kypca TE€OMETPUH 2
KBaaparuinas dyHxims 29
YDpaBHEHHUS U CUCTEMBI VDaBHEHHIH 20
YpaBHeHHSs U HEpaBEHCTBa ¢ JByMSI 24
NIEPEMEHHBIMH
IIporpeccuu 17

}‘

OneMeHTHI KOMGHHATOPUKH 1 TEOPUH 15
BEPOSITHOCTH
Bexkrops 10
Meron koopauunar 10
CooTHourenne Mesk1y cTopoHaMu yriamu 11
TPEYroJIbHHKA
JiviHa OKpY/KHOCTH W TUIOMagb Kpyra 12
JIBIKeHus 8
HauanbHele cBeenus us CTepEOMETPUH 5
O6 akcnomax nmanumerpun 2
IloBropenue kypca are6psi 25 33
[ToBropenue kypca reomerpuu 8
Bcero 204




Kpurepun onenusanms

B 0CHOBY KpuTEpHEB OLIEHKH Y4eGHOI AEATENBHOCTH YYAMXCS TON0KEHBI
OOBEKTHBHOCTB M €IMHBIN oaxo. [Tpu 5-6aibHOM OlEHKe IS BeeX YCTaHOBJICHBI
OOIIEIMIAKTHIECKHE KPUTEPHH.

Onenka "5" craBuTCs B Cityuae:

1. 3nanus, noHMMaHus, riTyGHHBI yCBOEHHS 00YYAIOMEMCS BCErO 00BEMA
NIPOrpaMMHOr0 MaTepHaJa.

2. VMEeHUS BBLIENATE FIIABHBIE TIONOXKEHHS B U3YIEHHOM MaTepuale, Ha OCHOBAHUYU
(haxToB M MpUMEPOB 0606IIATE, ENATH BHIBOIDL, YCTaHaBJIMBATh MEXIIPEAMETHBIC H
BHYTPHUIPCAMETHBIE CBSI3H, TBOPYECKH MPUMEHSET MOJyYEHHbIE 3HAHHS B
HE3HAKOMOI{ CUTYalHH.

3. Orcyrcrue ommuboK 1 HEAOUETOB HPH BOCIIPOH3BEICHHH H3Y4YEHHOTO MaTepHalia,
[IPH YCTHBIX OTBETAX YCTPAHECHHE OTIAENbHBIX HETOUHOCTEH C MOMOILIBIO
AOTIOTHUTEILHBIX BONIPOCOB yIUTESA, COONIONEHHE KYIbTYPbI IIICHMEHHOI B YCTHO#
PedH, IIPaBHIT 0POPMIICHHS MHCHMECHHBIX PaloT.

Ouenka "4":
1. 3nanue Bcero u3yueHHoro IIPOrpaMMHOI0 MaTepHaa.

2. YMenHii BBIIENATH IIaBHEIE TOJIOKEHHS B H3YYEHHOM MATEPHANE, HA OCHOBAHHH
(hakTOB ¥ MPUMEPOB 0606IATS, ENATh BHIBObI, YCTAHABIHBATS BHYTPHIIPEAMETHBIE
CBSA3H, IPUMEHATH MOJYYEHHBIE 3HAHUS Ha MPAKTHKE.

3. HesnauutensHele (HerpyGbie) OMHOKH U HEIOUETHI IPH BOCIIPOH3BEACHHH
H3YYCHHOTO MaTepHaa, COOJIIOACHHE OCHOBHBIX MPABHII KyJIBTYPhl THCHMEHHON U
YCTHOH pe4H, NpaBuil 0POPMIICHHS MHCbMEHHEIX PabOT.

Orenka "3" (ypoBeHb NPeNCTABIEHHI, COUCTAIONMXCS ¢ STEMEHTAMH Hay4HbBIX
IIOHATHI);

1. 3nanne u yceoenue Mareprana Ha ypoBHE MUHHMANEHLIX TpeGOBaHMIT
IpOrpaMMBl, 3aTPy THEHHE NPU CAMOCTOSATENBHOM BOCHPOH3BEIEHHH, HEOOX0IUMOCTD
HE3HAYUTENTLHO IMOMOIIH MPETO1aBaTelIs.

2. YMenue paGoTaTh Ha ypOBHE BOCIIPOH3BEICHHS, 3aTPYIHEHHA IIPH OTBETAX Ha
BUJIOU3MECHEHHBIE BOITPOCHI. -

3. Hammane rpy6oit onmbky, HECKOILKUX HErpyObIX MPH BOCIPOM3BEIEHHH
M3y4CHHOTO MaTepHana, He3HAYUTEIHLHOE HECOOIIOACHHE OCHOBHBIX MPABHII
KyJIbTypbl IUCbMEHHOH M YCTHOM peuy, MpaBI 0()OPMIICHHS IHCEMEHHBIX PadoT.

Onenka "2":




1. 3HaHHC H yCBOCHHE MaTEpHANA HA YPOBHE HIGKE MHHHMANBHEIX TPCOOBAHML
NPOrpaMMBl, OTACIbHBIC IPEACTABICHHA 00 H3YYCHHOM MaTepuae.

2. OrcyterBre yMeHHii paGoTaTh Ha YPOBHE BOCTIPOM3BEACHHS, 3aTpyJHEHUS MPU
OTBETaX Ha CTAHJAAPTHBIE BOIPOCHI.

3. Hanmmume HeCKOMBKAX IpyOBIX OMHGOK, GOJBIIOro 9ucia HETPYOBIX NpU
BOCITPOM3BEACHHUY M3YYCHHOTO MaTepHana, 3HAYUTEIbHOE HECOOIIOAEHHE OCHOBHBIX
NpaBUIT KyJIbTYPbI MMCbMEHHON U YCTHOMH peuu, NpaBHi 0YOPMIICHHS THCHMEHHBIX
pabor.

4.CraBuTCs 32 IONHOE HE3HAHME H3YUEHIOro MaTepHana, OTCYTCTBHE JJIEMEHTAPHBIX
YMEHHH U HABBIKOB.

Y CTHBIN OTBET.

= e ———

Ouenka "5" CTaBUTCA, €C/M YYEHUK:!

1) TokaseiBaeT riryGoKoe H MONHOE 3HAHHE M IOHHMAHHE BCETO 00BEMA
NpOrpaMMHOTO MaTepHaa; MOJTHOE MOHMMAHHE CYIHOCTH PAacCMaTPHBAEMbIX
TIOHATHH, SIBJICHHH H 3aKOHOMEPHOCTEN, TEOPHI1, B3aHMOCBS3€II;

2) YMeeT COCTaBUTh TOJHBII ¥ IPAaBUIIBHBII OTBET HA OCHOBE H3Y4EHHOT O
MaT€pHaia; BIACIATE IJIaBHBIC MIOI0KCHHSI, CAMOCTOSTENBHO MMOATBEPXKAATH OTBET
KOHKPCTHBIMH NPHMEPaMH, (pakTaMH; CaMOCTOSITCIIEHO U apTyMEHTHPOBAHO JIE/1aTh
aHaIH3, 0000EHHs, BEIBOJIBL. Y CTAHABIMBATE MEKIIPEAMETHBIE (Ha OCHOBE paHee
NPHOOPETEHHBIX 3HAHUH) H BHYTPUIPEAMETHBIE CBS3H, TBOPYECKH TIPHMEHSTE
NOJTyYCHHBIC 3HAHUS B HE3HAKOMOM cHTyanuu. [locinenoBarensHo, 4€TKO, CBA3HO,
000CHOBaHHO M 6€30LIHG0YHO H3/IaraTh YueOHbIit MaTepHal, 1aBaThk OTBET B
JIOTHYIECKOH MOCIEIOBATENLHOCTH C HCTIONB30BAHHEM NIPUHATON TEPMHUHONOIHH,
AenaTk COOCTBEHHRIE BLIBOIEL, (hOPMYITUPOBATE TOUHOE ONPENENeHHE T
HCTOJIKOBAHHC OCHOBHBIX IIOHATHH, 3aKOHOB, TEOPHIf; IIPU OTBETE HE MOBTOPATE
AOCIIOBHO TEKCT y4€OHHKA, U3/IaraTh MaTEPUAI JTUTEPATYPHBIM S36IKOM; IPABHIIBHO H
OOCTOSITENEHO OTBEYATh HA JOMOTHUTETBHBIE BOMPOCKH! yunTesst. CaMOCTOSTENRHO 1
PalHOHATBPHO HCMIOIB30BATh HATIISIHBIC MOCOOHS, CIIPABOYHbBIC MATEPHANTBI, YUEOHHUK,
AOMOTHHUTCIBHYIO JIMTEPATYPY, NEPBOMCTOYHHKH; MPUMEHATH CHCTEMY YCIOBHBIX
0003HaYeHuI1 PH BeJCHHH 3aIHCei, CONPOBOKIAIOIIMX OTBET, HCIIONb30BAHME IS
J0Ka3aTeIbCTBA BHIBOIOB M3 HAOMIOICHHI U OIBITOB;

3) CamMOCTOATENBHO, YBEPCHHO M GE30IHG0YHO NPHMEHSICT [IOJIy4CHHBIC 3HAHUSA B
peIeHH: IPo0ieM Ha TBOPYECKOM YPOBHE; JOIyCKaeT He 0ee OXHOTO HeI0uETa,
KOTOPBIH JIETKO MCIPABIIAET 10 TPEOOBAHHIO YIUTENS; HMEET HEOOXOIUMbIE HABBIKH
paboThI C NPUGOpaMH, JepTexRaMH, CXeMaMK U rpadhHKaMHy, COITYTCTBYIOLLIUMHU
OTBETY; 3aIMCH, CONPOBOXKAAIOIIHE OTBET, COOTBETCTBYIOT TPEOOBAHMSAM.

Ouenka "4" cTaBHTCS, €CNTH YUEHHK:




1) INokaspiBacT 3HAHMsA BCETO H3YYCHHOTO MPOrPaMMHOro Matepuana. JlaéT moHsIii
1 NIPaBHIIbHBIH OTBET HA OCHOBE M3YUYCHHBIX TECOPHIl; HE3HAYMTEIBHBIE OITHOKH 1
HEJI0YETHI ITPH BOCIPOM3BEACHUH H3yYEHHOI0 MaTepHaa, OnpeaeeHus MOHATHI Ja
HETIOJIHBIC, HEOOIBIIME HETOYHOCTH MPU HCIIONIB30BAHUM HAYYHBIX TEPMUHOB HITH B
BBIBOAAX U 0000MIEHHAX 13 HAOMIONEHHIA U ONBITOB, MaTEPHAN M3/1araeT B
OMpPEIENCHHOM JIOTHYECKOMH MMOCIIEN0BATENBHOCTH, TIPH TOM JIOITYCKAET OIHY
HerpyOyo omubKky unu He Honee IBYX HENOUETOB ¥ MOKET UX HCTIPABUTS
CaMOCTOATENNBHO NPH TPEOOBAaHUM MM NPH HEGOMNBIION MTOMOIIM NPENOAABATENS; B
OCHOBHOM YCBOMJI

Y4COHBIH MaTepual;, NOATBEPIKAACT OTBET KOHKPCTHBIMH MPHMEPAMH; MPABHIIBLHO
OTBEYACT Ha JOIOJHUTEIbHBIE BONPOCHI YUHTEIS.

2) YMeer caMOCTOATENbHO BELICIATH [JIABHBIE TIOJIOKEHHS B H3y4EHHOM MaTepHaIe,
Ha OCHOBAaHMM (haKTOB M MPUMEPOB 000061IATE, JAETATh BHIBOIbI, YCTAHABIHBATH
BHYTPHIIPEIMETHBIC CBA3H. | [pUMEHATE MOMTy4YeHHEbIE 3HAHUS HA TIPAKTHKE B
BHJION3MEHEHHOT CHTYaIlWH, COOMIOIATh OCHOBHBIE TIPABHITA KYJIETYPHI VCTHON Peun
U CONPOBOKAAIOIICH MTHChbMEHHOI, HCIIONB30BaTh HAYIHBIC TEPMHUHEI;

3) He obnanaer 10CTaTOMHBIM HABBIKOM PaGOThI CO CIPaBOYHOI THTEPATYPOIi,
y4eOHHKOM, EPBOMCTOYHAKAMH (IIPABIJILHO OPHEHTHPYETCS, HO paboTaeT
MCIUICHHO). JlonmyCKacT HCrpyObiC HapyLICHHS MPaBi O()OPMICHHS MHCHMCHHBIX
pa0or.

Onenka "3" cTaBHTCA, €CITH YUEHHUK:

1. yCBOMII OCHOBHOE COAEPKaHHE YUeOHOrO MaTepraa, HMEET IPOOE/bl B YCBOSHHH
MaTepuaia, He NPEenATCTBYIOIHE JaJbHEHIIEMY YCBOSHHIO MPOTPAMMHOI0
Marepuaia,

2. MaTepHai H3TaracT HECHCTCMATH3HPOBAHHO, (pparMeHTapHO, He BCCra
NOCIIEIOBATENBHO;

3. MOKA3BIBAET HEJOCTATOYHYIO CHOPMHUPOBAHHOCTD OT/AEIBHBIX 3HAHHI H YMEHHIA;
BBIBO/IbI H 0000IIEHHS apryMEHTHPYET CNado, A0MYCKAET B HUX OIIHOKH.

4. pomycTun OIMOKK M HETOYHOCTH B UCIIOJIb30BAHUH HAYYHOH TEPMHHOJIOTHH,
OMPEACICHHS IMOHATHII 1al HEIOCTATOYHO YETKHE;

5. HE HCIIOJB30BaN B KAYECTBE JOKA3aTEILCTBA BHIBOJAKI M 0000IEHHS 13
HAOMIOIEHHH, ()aKTOB, OIBITOB MK JIOTTYCTHJI OLIMOKH MPU UX U3JI0KEHHH,

6. UCTILITBIBAET 3aTPYIHEHHS B IPUMECHEHHH 3HAHHI, HEOOXOAUMBIX JUTSl PEIICHHS
3a/1a4 pa3sIMYHbBIX TUIIOB, MPH 00BICHEHHU KOHKPETHBIX SIBIICHHIA Ha OCHOBE TEOPHIi 1
3aKOHOB, W/TH B MOATBEPMICHHH KOHKPETHBIX MPUMEPOB MPAKTHYECKOTO MPUMEHEHHS
TEOPHH;




7. OTBEYACT HEMONHO Ha BONPOCH! YUHTENS (YITycKas | OCHOBHOC), HJTH
BOCIIPOM3BOAMT COAEPIKAHHE TEKCTA YI€OHHKA, HO HEIOCTATOUHO [IOHUMAET
OTACITEHBIC MON0XKEHHUS, MMEIOIIUE BA)KHOE 3HAYECHHE B 3TOM TEKCTE;

8. 0GHApyHBAET HEIOCTATOYHOE MOHMMAHKE OTIEIBHBIX I10JI0KEHHiL npu
BOCIIPOM3BECHNH TEKCTa y4eOHHKA (3aUCEii, IEPBOMCTOYHHUKOB) HIIH OTBEYAET
HCTIOTHO Ha BONPOCKI YYHTENIS, 0Ty CKast O/THY-IBE TPY6BIE OMHOKH.

Ouenka "2" craBuTCS, €CITH YUEHHK:
1. He yCBOM M HE pacKpBLT OCHOBHOE COIEPIKAHHE MaTepHAIa;
2. HE IENaeT BBIBOJIOB M 0000IIEHHIL.

3. HE 3HAET U He ITOHUMAcCT SHAYUTEITBHYIO HIIU OCHOBHYIO 4acCThb IPOrpaMMHOTO
MaTepuana B nmpeaenax nmoCTaBICHHbBIX BOITPOCOB,

4. nim umeer Ci1ado CHOPMUPOBAHHBIE U HELIONHBIE 3HAHUS U HE YMEEL UPUMEH b
HX K PCIICHHIO KOHKPETHBIX BOIPOCOB M 3a/1a4 10 00pas1y;

5. WJIH [IPH OTBETE (Ha O/MH BONPOC) JomyckacT 6oee IBYX rpyObiX OmHO0K,
KOTOPBIC HE MOYKET HCIIPABUTE JAQXKE ITPH HOMOIH YYHTEIS.

6. HE MOXKET OTBETHUT b HH Ha OIMH U3 IIOCTABJICHHEIX BOIIPOCOB;
7 TIOMHOCTBIO HE YCBOMWI MaTepHall.

llpumeyanue. 110 OKOHYAHHMIO YCTHOTO OTBETA YHaIerocs neaaroroM aaércs KpaTkuii
AHAIIA3 O0TBETA, OOBABIAETCS MOTHBHPOBAHHAS OLIEHKA. BO3MOMKHO IIPHBJICYEHHE
APYTHX yHalUXCsl IUTS aHANIM3a OTBETa, CaMOAHAIN3, NIPEUI0KEHHE OLIEHKH.

Onenka caMocT OATCJILHBIX NMMMCbMEHHEBIX U KOHTPOJIBHBIX PAadOT.

Ouenka "5" craBurcs, eciy yueHuK:
1. BemonHIT paboty 6e3 ommbok 1 HEJI04ETOB;
2. nomycTtHn He GONEe OHOTO HENOYETA.

Ouerka "4" cTaBUTCA, €CITM YUSHHK BBITONHII paloTy MOJTHOCTBIO, HO MOMYCTHII B
HEH:

I. He Bonee oxHOM HErpy6oit ONMOKM M OIHOTO HEOUETA:
2. uiu He GoJiee ABYX HEOYETOB.

Ouenka "3" CTaBUTCA, €C/IH yYEHHK NPABIILHO BHITONHMI Te MEHEE [10JIOBHHbI
pPaboThI WITH OMYCTHIT;




1. He Gonee ABYX rpy6bIX OMHGOK:

2. nnu He G6onee 0aHOI rpy6oii ¥ 0aHOM HErpy0oii OIMMOKH U OJHOTO HEZOUETA:
3. wiu He Gonee ABYX-Tpex HErpyObIX OMMGOOK;

4. vTH OJJHO¥ Herpy60it OIHOKH 1 TPEX HEAOUYETOB;

5 HUIH TIPH OTCYTCTBHMH OLIHOOK, HO TPH HAJIMYHUH YETHIPEX-TISTH HEI0OYETOB.
Onenka "2" craBurcs, ecnu YYEHHK:

1. nomycrun YHCJIO OIHO0K U HCIO0YETOB MPEBOCXOIALIEE HODNM , IPH KOTOPOH
P
MOXKET OBITH BBICTABJICHA OLICHKA "3";

2. WM €CITH NPABIUIBHO BBIMONHII MEHEE [10JI0BHHE paboTsr;

3. HE NPHCTYIMAI K BBIIOIHCHHIO paboThr;

4. MIM IPaBHIIBHO BBINOTHUI He Gonee 10 % Bcex 3aJaHUH.

[Ipumeuanwne. 1) Yaurens umeer TPABO MOCTABHUTh YYCHUKY OLIEHKY BBILLE TOI,
KOTOpad NperyCMOTPeHa HOPMaMH, €CITH YYEHHKOM OPHTHHAIBHO BBITOTHEHA
pabora.

2) OueHkH ¢ aHAM30M TOBOIATCS 10 CBEICHUS YYaUIMXcsl, KaKk MpaBuiio, Ha
HMOCTICAYIOIEM yPOKE, IIPelyCMaTpUBaeTCa paboTa Hajl OIIHOKaMHK, yCTpaHEHHE

npoOenos.

IIpu ouieHKe 3HAHMIA, YMEHUIT 1 HABBIKOB y4Jalmxcsa CIeAyeT yUUThIBaTh BCE OLIUOKH
(rpyOble 1 HerpyObIE) U HeJOYETHL.

I'pyObIMu cunTaroTes CIICTYOLIUC OIMHOKH:

1) HE3HAHME OTpenENneHNsT OCHOBHBIX TIOHSITHH, 3aKOHOB, TIPABHJI, OCHOBHBIX
TOJIOXKEHUH TEOPHUH, HE3HAHHE hopMyT, OOLIEIPUHATBIX CHMBOJIOB 0003HAYEHHI
BCJIMYHH, €MHMI] MX H3MEPEHHS,

2) He3HAHHE HAUMEHOBAHMIA €IHHHII H3MEpPEHHUS,

3) HEyMEHHE BBIIETIUTH B OTBETE TJIaBHOE;

4) HCyMEHHE IPHMEHATD 3HAHMS JUTS peuICHuA 3a1a4 1 00BICHEHHUS SBJICHHI;

5) HEYMEHHE J1eN1aTh BBIBOABI U 00001menus;

6) HEyMEHHE YNTATh U CTPOUTH IPadUKH 1 NPHHIMITHATTEHEIE CXEMBIL,




