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HNOSACHUTEJIBHAS 3ATITUCKA

Pabouas nporpamMma no MatemaTike coctasiena Ha ocHoBaHHH ®I'OC (DenepanbHOro
roCyaapcTBEHHOr0 00111€00pa30BaTENLHOrO CTaHAapTa), yreepkaeHo [Ipukazom MuHOOpHaYKH
Poccuu Ne 1897 ot 17.12.2010 rox ¥ npuMEpHBIX MPOrpaMM 10 OCHOBHOMY 0011EMY
obpasosanuio. Matematika, M.ITpocsemenune 2010 (cTanAapTsl BTOPOro TTOKOIEHHs)

I.ITporpamma 06111e00pa30BaTENbHBIX YUPEKACHHIH
Anrebpa, 7-9 knaccrt, coct.T.A. Bypmuctposa, art 0. H Makaperues u 1p.
2 IIporpamma 06111€00pa30BaTENbHBIX YAPENHKAECHHIA.

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

Obuwan xapaxmepucmuka yueonoezo npedmema
szuenue MAMEMANIUKU HANPABNCHO HA oocmuicenue cnebymuqux ue.neﬁ .

* (opmHpOBaHHE NMPEICTABNCHHI 0 MATEMATHKE KaK YHHBEPCATLHOM 53bIKE,

® Ppa3BUTHE JIOTHYECKOrO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHHS,
aNrOPUTMHYECKOM KYJIbTYDBI;

® OBJIQJICHUE MATEMAaTHYECKUMHU 3HAHUSIMH H YMEHHUSIMH, HEOOXOIUMBIMU B
TIOBCEAHEBHOM JKU3HH H U1 M3yYEHUS LIKOJIbHBIX €CTECTBEHHBIX NUCLIMIUIMH Ha 6a30BOM
YPOBHC;

® BOCIIHTAHHE CPEACTBAMH MATEMATHKH KYJIbTYPbl IMYHOCTH,

® TOHMMAHHE 3HAYMMOCTH MATEMATHUKH JUI HAY9HO-TEXHHYECKOTO MPOrpecca;

® OTHOLICHHE K MaTEMaTHKE KaK K 4aCTH 0011eYenoBeueckoii KyabTyphl yepes
3HaKOMCTBO C UCTOPHEi €€ pa3BUTHS.
®

3aoauu:

® COXPaHUTh TEOPETHYECKHE H METOIHYECKHE TIOIXO0bI, ONpaBaaBiine ceds B
NPaKTHKE MPENOAABAHUS B HAYAJIBHOM IIKOJIE;

® NpPEeayCMOTPETh BO3MOXKHOCTH KOMITIEHCALIMK MPOOETIOB B MOArOTOBKE [IKOJIBHHKOB H
HEIOCTAaTKOB B HX MaTEMaTHYECKOM Pa3BUTHH, PA3BUTHH BHUMAHHUA U NIAMSTH,

¢ obccnednTh YPOBHEBYIO AU(HECPCHUMALIIO B XOAC O0YYCHH,

* obecneunTs Ga3y MaTEMaTHUECKUX 3HAHHI, JOCTATOUHYIO [/ H3YYEHHS anreOpsl 1
FEOMETPHH, a TAKOKE AJIs POAOIDKEHUS 00pa3oBaHus,

® C(OpMMPOBAThH YCTOHYHBBIH HHTEPEC YYALIMXCA K MPEAMETY;

® BBISIBUTH H Pa3BUTh MaTEMaTMYECKUE H TBOPYECKHE CITIOCOOHOCTH,

¢  pa3BHBATH HABBIKK BBIYHCIICHUMN C HATYPAbHBIME YHCIIAMH,

® YHYUTb BBINOJHATE CJI0XKEHHE H BBIYUTAHHE OOBIKHOBEHHBIX IPO0Ei ¢ OMUHAKOBBIMHU
3HAMEHATEJIAMH, NEHCTBUS C IECATUYHBIMH APO0AMH;

® J/1aTh HAYANbHBIE MPEACTABIEHUS 00 UCTIONb30BaHKWE OYKB JUTS 3aTTHCH BRIPAXKEHHI W
CBOJCTB;

¢ Y4YHTb COCTABJISATH TI0 YCIIOBKIO TEKCTOBON 3adadu, HECJIOKHBIC JINHEHHBIC yPABHEHHS,

® TNPOJODKHTE 3HAKOMCTBO C FEOMETPHYECKUMH MOHATHSIMH,

® pa3BHBATh HABBIKH MMOCTPOEHHS T€OMETPHUECKUX (UTYP U U3MEPEHHS
reOMETPUYECKHX BENUYHH




Cooepaicanue yueonozo kypca

APUDMETHKA
Hatypaasubie unena.

Hatypanbhbiit psin. Jlecstiunas cucrema cuucneHus. ApupmeTuueckue neficTeus ¢ HaTypasib-
HBIMH 4rciaMu. CBOHCTBa apudMeTHUeCKuX AeiCTBHA.

CreneHs ¢ HATYpaNbHEIM MOKA3aTENEM.

YHCIIOBBIE BBIPOKEHHS, 3HAYEHHE YHCIOBOTO BbIpKeHHs. Tlopanok meicTBHii B 4mMCIOBBIX
BBIDOKCHUAX, UCMONBL30BaHHE CKOOOK. PemieHne TeKCTOBBIX 3amay apuMETHYECKMMH CIIOCO-
Bamu. '

Hemarenn u kpatusie. Ceoiictpa u NpU3HaKH AenuMOcTH. IlpocTeie M cocTaBHBIE 4HCHA.
Pasnoxenue HaTypansHOro uncia Ha NPOCTBIE MHOXHTENH. J[elIeHHe ¢ 0cTaTKOM.

JApoou.

O6bikHOBEHHBIE 1PO6H. OCHOBHOE CBOICTBO npodu. CpaBHEHHE OOBIKHOBEHHBIX HPOGEI.
ApH(mMeTHYECKHE TEHCTBHS ¢ 0GBIKHOBEHHbIMHU ApobsaMu. HaxoxieHue 4acTH OT LIENOro U Lie-
JIOTO M0 €ro YacTu.

Hecsatuunbie npo6u. CpaBHEHHE NECATHUHBIX Apobeit. ApudmeTuyeckue neiicTBHS ¢ necaTHY-
HeIMH  Apofamu. IlpeacTapicHie necSTHYHOIN Apodbn B BuAC OOBIKHOBEHHOH Apobu u
OOBIKHOBEHHOI B BUJIE IECATHYHOIA.

TIpoueHTsr; HaXOYXIEHHE TIPOLIEHTOB OT BETHYHHBI M BETHUHHLI no ee npoueHraM. OTHoue-
HHE, BHIDAIEHUE OTHOIIEHHS B IPOUEHTaX. [Iponopuss; 0CHOBHOE CBOHCTBO NPONOPLHH.

Pelienne TekcToBbIx 3anau apH(METHYECKMMH CIIOCOBAMY.

Panuounancueie yucna,

[lonoxwuTenbHsle 1 oTpuLATENbHBIE 1HCha, MOLYNb YKCia. MHOXXECTBO LenbIx yucen. Muoe-
CTBO PaLMOHANBHBIX YHCE; PALMOHAJIBHOE YHCIO KAK OTHOLICHHE /7, THE M — LEeNoe YUCIIO,
/i— HaTypayibHO€ 4Hcii0. CpaBHEHHE pALMOHAJBHBIX YHCEIL. ApHpmeTnueckue nelicTeus c
PaLHOHANBHBIMK YHciamMu. CBOHCTBa apupMeTHyecKkux neiicTrii. CTENeHs ¢ 1e/IbiM 0Ka3aTe-
JeM.

JelicTBHTENBHBIE YHCIA.

KBanpaTHbiii kopeHb 13 unca, Kopens Tpetseii crenenn.

IMousTHE 006 MppaMOHATBEHOM YHCITE. WppauuonansHocts yncna v2 u HECOH3MEPUMOCTH CTO-
POHBI M THaroHanu ksaapara. Jlecsatuunble NpHOImKEHHS HPPALMOHAJILHBIX YHCE.

MHoXecTBO neficTBUTENBHBIX uHCen: TIPEACTABICHUE NEHCTBUTENBHBIX YHCEN B BHIE
OeckoHeuHbIX necaTHUHBIX pobeil. CpaBHeHHE NEHCTBUTENBHBIX YHCEN.

Koopnnnarthas mpsimas. H306pakenue umcen Toukamu KOOPIMHATHOH mnpsMoii. Yucnorsle
TIPOMEXYTKH.
M3mepenns, npubankenns, oueHKH.
Pasmepsr 06bexTOB OKpysKarouero MHpa (OT JIEMEHTAPHBIX YaCTHL 0 BceneHHoi), amres-
HOCTb NIPOLIECCOB B OKPYXKaKOLWEM MUpE. Bouienenne MuoxkuTens crenenu 10 B 3anucu umcna,

IIpubnwkenHoe 3HaYeHHE BENTHYMHBI, TOWHOCTH npubiwkenns. OKPYIIEHHE HATYpaJbHBIX
HHCEJ1 1 NECATUYHBIX NpoOeH. [IpHKHIIKa 1 OLIEHKA PEe3yIIbTATOB BBIYHCIICHHII.

AJITEBPA
Anrefpanyeckue BuIpaskeHusl.

BykBenHble Bbipaxenus (BbpakeHus c NCPEMEHHBIMK). UHCNIOBOE 3HAuYeHHE OGYKBEHHOrO
BBIDOKEHHS. J[OMyCTHMBIE 3HAYEHUS EpeMeHHbIX. [T0CTaHOBKA
BBID@XXEHHH BMECTO nepemeHHbIX. [Ipeobpasosanue OYKBEHHBIX BHIPAXXEHHH Ha OCHOBE CBOICTB
apu(hmMeTHYECKUX NeHCTBHIA. PaBeHCTBO OYKBEHHBIX BhIpaskeHHii. TOXKIECTBO.

CrTenens ¢ HATYpaIBHBIM MOKA3aTENEM U €¢ CBOHCTBA. OnHounens! U MHorounensl. CteneHs
MHOrouneHa. CIOKEHHE, BbIYHTAHHE, YMHOXEHHE MHOFOWICHOB. DOopMyNIBI  COKPALIEHHOTO




YMHOXEHHS: KBaZpaT CyMMbl M KBagpaT pasHocTd. Dopmyna pa3HOCTH KBajpaToB.
ITpeobpasosanue 11€10r0 BhIpaXkeHUs: B MHOTOUNEH. Pa3noKeHHe MHOTOUWIEHOB HA MHOMKHTEIH.
MHOroueHsl ¢ 0Ho# nepemenHoi. Kopens MHorounesa. Ksaupatbiii TPEXUWIEH; Pa3JIOKEHUE
KBaJIPaTHOTrO TPEXYJIEHA HA MHOXKHTEJIH.

Anrebpanyeckas 1pobs. OCHOBHOE CBOICTBO anrebpanueckoii npobu. CioxeHHe, BEIYHTAHHKE,
YMHOXEHWE, lenenne anrebpandeckux apobeit. CTeneHs ¢ 1enbiM TI0Ka3aTeNneM W ee CBONCTBA.

Palnonanbuble BeIpaskeHHs: ¥ MX npeobpa3osanms. J[0Ka3aTENbCTBO TOKIECTB.

KsanpatHsiC KOpHH. CBoiicTBa apH(MCTHYCCKHX KBaAPATHBIX KOPHCH M HX TPHMCHCHHC K
Mpeodpa30BAHUIO YHCIIOBBIX BIPAKEHHI H BEIYHCICHUSIM.

YpaBHenus. \
YpaBHeHue ¢ onHON nepemeHHON. Kopeus ypaBHenus. CBOHCTBA HHCIOBBIX paBEHCTB,
PaBHOCHIBHOCTB ypaBHEHHIA.

Jluneiinoe ypasnenne. KpanpatHoe ypasneHue: dopmyna KOPHEH KBaIpaTHOrO YPaBHEHHUS.
Teopema Buera. Pelenne ypaBHeHHI, CBOAALMXCS K IMHEHHBIM H KBaJPATHBIM. [Tpumeps! pe-
LIEHUs YPABHEHUI TPEThEH H YETBEPTOH CTEeneHH. Peiuenne npo6HO-palHOHATBHBIX YPaBHEHUIA.

YpaBHEHHE ¢ AByMs niepeMeHHbIMH. JIiHeliHOe ypaBHEHHE ¢ ABYMS IIEPEMEHHBIMH, IPHMEpb]
PELICHHS YPaBHEHHUH B LIEJIBIX YHCIIAX.

Cuctema ypaBHEHHIA C IBYMs IEPEMEHHBIMU. PaBHOCHIBHOCTH cHCTEM. CHCTEMBI IBYX JIMHEH-
HbIX YPaBHEHMH C IBYMsl NEPEMEHHBIMH; DEIICHHE MOACTAHOBKOM H ClOXeHHeM. [Ipumepsl
PCIIEHHS CHCTEM HEJTMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Pelenue TekcTOBBIX 3a1ay anreGpandeckiuM CrocoooMm.

JlekapToBbl KOOPIMHATHI HAa MIOCKOCTH. | paduueckas MHTEPHpPETalHsi YPAaBHEHHS C ABYMS
NEPEMEHHBIMH. ['paduK NTMHEHHOro ypaBHEHHS C ABYMs IEPEMEHHBIMMU; YIIIOBOH K03 UIMEHT
NPAMOMH; yCIOBHE MApajUIENbHOCTH MPSMbIX. [ paduky MpoCcTEHIIMX HETHHEHHBIX YpaBHEHHUIA:
napabona, runep6ona, okpyxHocTs. ['paduueckas MHTEpNpeTaIus CHCTEM YPABHEHHI C ABYMs
TIEPEMEHHBIMH.

Hepagencrea.

YucoBble HepaBeHCTBA H HX CBOICTBA. HepaBeHCTBO ¢ 011HOM mepeMeHHOI. PaBHOCHIIBHOCTS
HEPABEHCTB. JIMHEliHbIE HEPaBEHCTBA C OAHOM NepeMeHHoM. KpaapaTHbie HepaBeHcTBa. CHC-
TEMBbI HEPABEHCTB C ONHOH NEPEMEHHOM.

®YHKIINH
OcHoBHbIe MOHSATHS.
3aBHCUMOCTH MeXy BenuunHamu. [loHsTue Qynkuuu. O6NAcTh ONpPENENCHHS W MHOXKECTBO
3HaueHui Qynkuun. CnocoOsl 3ananus Gpynkuuu. I'paduk yskimu. CBoHCTBA (PyHKLUMIH, 1X
orobpaxkeHne Ha rpaduke. ITpuMepsl rpadUKOB 3aBUCUMOCTEH, OTPAKAIOUIMX PEaIbHbIE [IPO-
LECCHI.
Yucnosbie pyHKIUHH.
DyHKLMH, ONIUCHIBAIOIIME TIPAMYIO H 0GPATHYIO NPONOPLMOHANBHbIE 3ABHCHMOCTH, HX rpaduKu
# cpoHersa. Jlnnelinas gynkuusa, ee rpadux 1 csoiictsa. Ksaapatuunas ¢ynxums, ee rpadux u
cBofictBa. CTernenHble QYHKIMM C HATYPAIbHBIMH T10KA3aTeNAMH 2 M 3, X TpadyHKH 1 CBOHCTBA.
I'paduku dynxumu y = Ix/
Yucnosbie noce0BaTENLHOCTH.
TTonsTie 4YMCNIOBOH MOCTENOBATENBHOCTH. 3ajaHHE MOCTENOBATENBHOCTH —PEKYPPEHTHOM
dopmynoii u hopmynoli n-ro unewa.

ApudMeTHyecKas 1 reoMeTpuyeckas nporpeccuu. OpMyIIsl J-ro uieHa apu(pMETHUYECKOl U
TEOMETPHYECKOH MPOrPECCHii, CyMMBI TIEPBbIX 7-4/IeHOB. M300paskeHue uneHoB apumeTHye-
CKOH M TEOMETPHUYECKOH IPOrpecCHi TOYKAMH KOOPIHHATHOH IUIOCKOCTH. JIHHEHHBI M
9KCIOHEHIMANBHBIH POCT. CI0XKHBIE IPOLIEHTSI.




BEPOSATHOCTb U CTATHCTHKA
OnucarenbHasi craTHCTHKA.
[lpeacrapieHne JaHHBIX B BUAE TAOIHLL, auarpamm, rpagukos. Ciyuaiinas usamenunBocts. Cra-
THCTHYECKHE XapaKTEPUCTHKN HaOOpa NaHHBIX: CPEeNHEe apu(hPMETHUECKOE, MEAHAHA, HAUGOIb-
LICE M HAMMEHBLICE 3HAYCHHS, pasmax. [IpencTaBneHune 0 BEIGOPOUHOM HCCENOBAHMH,
Cayuaiinbie coGbITHSI H BEPOSITHOCTD.
[Tonatve o cnyualiHoM ombiTe M Cay4aliHOM coOBITHH. YacTOTa CNy4aitHOro CcOOBITHS.
CraTucTHeCKkHit MOAXOA K IOHATHIO BEPOSTHOCTH. BepoATHOCTH NPOTHBONOIOMKHBIX COOLITHIL.
JlocToBepHblE M HEBO3MOXKHBIE COOBITHS. PAaBHO BO3MOXKHOCTb COGBITHIL Knaccuueckoe
OMPEAEIEHUE BEPOSTHOCTH.
Komounaropuxa.
Pemenne xombunaTopHbIx 3amau mepeGopom BapHaHTOB. KomMOuHaTOpHOE NpaBmiio ymMHOMKeE-
nus. [lepectanoBky u dakTopuan.

I'EOMETPHA
Harasianast reomerpus
Harnsnueie npencraBnenus o ¢urypax Ha miockocTy: npsiMasi, OTPe30K, JIy4, YroJ, JoMaHas,
MHOTOYTOJIbHHK, OKPYXKHOCTb, KpPYT. YEThbIPEXYroMbHUK, MPSIMOYrONbHUK, kBaapaT. Tpeyross-
HHK, BUALI TPEYTONBHHKOR. [IpaBHiILHLIE MHOTOYTOMBHHKH. M306pajkente reoMeTpHIECKHYX bu-
ryp. B3anMHoOe pacrionoxeHue 1ByX NPSMBIX, IBYX OKPY/KHOCTEIH, NPAMOH U OKPY>KHOCTH.

JlnuHa otpeska, nomaHoii. Ilepumerp MHOrOYroibHUKA. ENWHMULBI H3MEpPEHHs JIHHBL
H3mepenne anmHbl 0Tpeska, OCTpoeHHe OTPE3Ka 3a1aHHOI JUTHHBL,

Bunet yrnos. I'panychas mepa yria. M3MepeHHe U MOCTPOEHHE YTTIOB C MOMOLIBIO TPaHCIop-
THpA.

Tonsitue momamm Gurypsr; enunMIBI M3MepeHus ruomany. Iliomans NPSAMOYTOJIbHUKA |

nnomans ksanpara. Ilpubmwkennoe namepenue miomaneit Guryp Ha KieT4aTol Oymare.
PasHoBenMKHe Gurypsr.
Harnsnueie npencraBnenns o npocTpaHCTBEHHBIX ¢urypax: kyb, mapannenenunen, npusma,
nnpamuza, wap, chepa, KoHyc, UHaHAP. U306paskeHHe IPOCTPAHCTBEHHBIX buryp. [pumeps
ceueHuH. MHororpansuky. [IpaBHIIbHBIE MHOTOTPaHHHKH. IIpumeps! pa3BepTOK MHOTOrpaHHH-
KOB, LIJIMHAPA H KOHYCA.

[lonsTtue o6beMa; enuuuib! 06bema. O6beM NPSIMOYTOJILHOIO MapauleNenunena, Kyoa.

Ilousitue o pasenctse Quryp. LlenTpanshas, ocesas u 3epKajibHasi CHMMETPHH. M300parkenue
CUMMETPHYHBIX (uryp,

T'eomeTpuyeckue purypsl.
IIpsimeie 1 yrosr. Touka, mpsMast, TIOCKOCTS. Otpesok, myu. Yromn. Bunsl yrios. BeprukasnsHsie
M CMEeXHbIE yriibl. Buccexrpuca yraa.

[TapannemHbie W Tmepecexaommecs NpsMBbIe. [MTepnienmnkynsipHeie mpsmbie. Teopembl 0
NapaJIIeTIbHOCTH W MEPNEHANKYIAPHOCTH NpsAMbIX. [lepneHmuKyisp U HakJIOHHAS K NPSMOA.
CopenunHblil MCPICHANKY ISP K OTPC3KY.

I'eomerprueckoe mecto Touek. CpoiicTBa GHCCEKTPHCH yriia ¥ CEPEAMHHOrO NePIeHHKYIsApa
K OTpE3KYy.

Tpeyronbuuk. Boicota, Menuana, 6uccekTpuca, CPEAHAA THHUA TPEYroibHHKA. PaBHOGEApER-
HBLIC ¥ paBHOCTOPOHHUE TPEYTrOIbHHKH; CBOMCTBA M NIPH3HAKH PABHOOEIPEHHOIO TPEYTOIbHUKA.
lpusnaku pasencTsa Tpeyronsuukos. HepaseHcTso TpeyronbHuka. (COOTHOLIEHHS MeXIy
CTOpPOHAMH H yriiamu Tpeyrosibuuka. CyMMa yIiioB TPEyroibHHKA. BHEMIHHE yIiibl TPEyrojib-
Huka. Teopema ®aneca. [Tonobue TpeyronbHHKOB. [Ipussaku nmomobust TpeyronbHukoB. Teo-
pema Iludaropa. CHHyC, KOCHHYC, TAaHI€HC, KOTAHIEHC OCTPOro yria TpsSMOYroJbHOIO
TpeyronbHuka u yrios ot 0 no 180°; npusenenue k octpomy yriy. Pemerue MPAMOYTOJTbHBIX
TPEYrObHUKOB. OCHOBHOE TPHTOHOMETPHYECKOE TOXKAECTBO. POPMYJIBL, CBA3LIBAIOLINE CHHYC,
KOCHHYC, TAHICHC, KOTAHI€HC ONHOTO M TOTO )K€ yria. PelmeHue TpeyronbHMKOB: Teopema
KOCHHYCOB H TEOPEMA CHHYCOB. 3aMEYaTENbHBIE TOUKH TPEYTOJILHHUKA.




Hersipexyronbuuk. [lapannenorpamm, ero cpoiicTsa u npusHaku. [IpsmoyronsHuk, kBaapar,
pom0, 1x cBoiicTBa 1 npusHaku. Tparnenus, CPEIHsis JIMHHS TPaTelHu.

MHoroyronbHuk. Bblilykible MHOrOYrosHUKH., Cymma yriioB BblyKJIOr0 MHOTOYFOJbHHKA.
[IpaBUNIBHBIE MHOTOYIOTBHHKH.

OxpyxHocTs 1 kpyr. Jlyra, xopna. Cexrop, cerment. LIeHTpanbHbIf yron, BHHCAHHBIH yrou;
BEIMYHHA BITHCAHHOTO yria. B3anMHOe pacnioiokeHne MpsmMoi M OKpYKHOCTH, IBYX OKPYXCHO-
credl. KacarenbHas W ceKymas K OKDYKHOCTH, HX CBOMCTBA. BNHCAHHBIE M OMMCAHHBIE
MHOTOYTOIbHHKH. OKpY:KHOCTb, BIHCaHHAA B TPEYTONBHHK, H OKPY3KHOCTb, OMHCAHNAsA OKOJIO
TPEYroNbHuKa. BrincanHbie v OMMCaHHbIE OKPY)KHOCTH TIPABHIBHOTO MHOTOYTOJIbHHKA.

['eomeTprueckue npeodpaszosanus. [lousthe o paBeHcTBe (Hryp.. IToHsATHE O ABMIKEHHU: OCe-
Baji H LEHTpanbHas CHMMETPHH, NapaiaeibHblH NEPEHoC, MoBOpoT. IloHATHE 0 M0A06HH Guryp
1 TOMOTETHH.

IToctpoenws ¢ moMos tMpkyns u anelikn. OCHOBHBIE 3a1a9M Ha TOCTPOEHUE: NIeNeHne
OTPE3Ka NOMNOJaM; MOCTPOCHHUE YIila, PABHOTO aHHOMY; NOCTPOEHHE TPEYrOJbHHKA MO TPEM
CTOpOHaM, NOCTPOCHHE MEPNEHANKYIISPA K MPAMOM; TIOCTPOEHHE GHCCEKTPHCHI yIiia, AeeHHe
OTPE3KAa Ha 77-PABHBIX YaCTEi.

Pewienue 3ama4 Ha BBIYMCIIEHME, TOKA3ATENBLCTBO U NOCTPOCHHE C HMCIOJIb30BAHHEM CBOHCTB
H3YYEHHBIX Quryp.

H3mepenne reoMeTpHyYecKHX BeJHYHH.
Jlnnua otpeska. PaccTosHMe OT TOYKM 1O npsMOi. Paccrosmue MEXIY MapajjieNbHBIMU Mps-
MBIMH.

[TepumeTp MHOTOYrONBLHHUKA.

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

I'panycras mepa yria, COOTBETCTBME MEXAY BENMUYMHOI LICHTPAJILHOIO YIjla U AJMHON 1yru
OKPYCHOCTH.

[ousite nnomany miockux duryp. PaBHOCOCTaBIEHHBIE 1 paBHOBenHKUE (urypsr. [Tnomans
npAMoyronbHuKa. TTiowany napamienorpaMma, TpEyrofbHUKa W Tpaneuny. [11omams MHOTo-
yronsHuka. I1nowans kpyra u muowans cekropa. CooTHOIEHHE MEX1y TIOLANSMHU 10 100HBIX
buryp.

Pellienue 3ana4 Ha BbI9MCIIEHHE U 10KA3aTENBCTBO € HCMOMb30BAHHEM H3yYEHHBIX (OopMYyII.
Koopaunarsl.

YpaBuenue npsamoii. Koopauuats! cepemub orpeska. DopMyna pacCTOSHHS MEKAY ABYMSA
TOYKAMH IUIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH.

BekTopsbi.

Himna (Monyns) BekTopa. PaBeHCTBO BexTOpoB. KonnuueapHeie BexkTopsl. KoopauHaTsl Bek-
TOpa. YMHOXXEHME BEKTOpAa HAa 4YHCI0, CyMMa BEKTODOB, PasoXKEHHE BEKTOpa IO [ABYM
HEKOJITMHEapHBIM BekTopaM. CKalisipHOe NPOH3BEIEHHE BEKTOPOB.

JIOTUKA H MHOXECTBA
TeoperuKo-MHOKECTBEHHbIE TOHSTHSL.

MHOMECTBO, INIEMEHT MHOXKECTBA. 3ajaHHE MHOYKECTB NEPEYHCICHUEM 3JIEMEHTOB,
XapaKTePUCTHYECKUM CBOMCTBOM. CTaHAapTHhIE 0003HAYEHHS YHCIIOBBIX MHOMKECTB. [Iyctoe
MHOXXECTBO U ero obo3Hauenue. [TonMHoxecTBO. OfbenHHEHHE 1 TEPECEYEHHE MHOXKECTB.

HnmocTpaiys oTHOLIeHMI MEX1y MHOJKECTBAMH C MOMOLLLIO IHarpamMm Jitnepa — BenHa.
3J/ieMEHThI JIOTHKH.

Onpenenenne. Akcromsl U Teopemsl. J[0Ka3aTeNbCTRO. HoxazaTenbCTBO OT MpoTHBHOrO. Teo-
pema, obpaTHas nauuoii. [Ipumep u KOHTP.TIPUMED.

ITonATHE O PaBHOCHIIBHOCTH, CNEIOBAHHH, ynoTpebaeHHe TOTHYECKUX CBA30K, CCll IO 6 Mot
U MONILKO 6 oM cyyae, TOTUYECKHE CBA3KH U, W11,




MATEMATHKA: B-HCTOPHYECKOM PA3BHTHH

Victopusi (pOpMHPOBAHMS MOHATHS HMCHA: HATYpANbHBIE YHCIA, APOOH, HENOCTATOYHOCTD
PALMOHAJILHBIX YHCEN U1 FEOMETPUYECKUX M3MEPEHHH, MppaluoHaibHble yucia. CTapuHHBIE
CHCTEMBI 3amicH uwcen. Jlpobu B Basunone, Erunte, Pume. OTKpbITHE HNECATHUHBIX APOOEIi.
Crapunnbie cucteMsl Mep. JlecsTuunble NpobGH M METpHYEcKas CHCTEMA mep. IlosBnenue
OTPHULATENBHBIX YHCeN U Hy1. JI. Maruuuxuii. JI. Diinep.

3apoxxaenue anrebpsl B Heapax apumeruku. An-Xopesmu. Poxnenue OyKBEHHOH CHMBO-
maku. I1. @epma, @. Buer, P. Jiekapr. Mctopus Bompoca 0 HaXO)IEHHH (HopMysT KOpHe#
anrebpauyecKuX ypaBHEHWH, HEPa3pelIMMOCTh B pajvKaiax ypaBHEHHH CTENeHH, OoJblLuei
ueTbipex. H. Tapranes, [lix. Kapnano, H. X. A6ens, 3. Tanya.

H3o0pereHue MeTona KOOPIMHAT, [O3BOJSIOMIErO NIEPEBONUTH IEOMETPHUECKUE OOBEKTHI Ha
a3bIk anrebpsl. P. Jlekapr u 1. ®epma. [IpuMepsl pasiuuHbIX CHCTEM KOOPJAHHAT Ha MIOCKOCTH.
3anaya Jleonapio IMusamckoro (Pubonawun) o kpomnrkax, dncia OuboHauum. 3anaya o
LIaXMATHOM 1OCKeE.

HcToku Teopun BEpOATHOCTEN: CTPaxoBOe AEN0, aszaptueie urpsl. I1. ®epma u B. ITackans. S1.
Bepuynnu. A. H. Konmoropos.

Ot semnemepus k reomerpuu. IIudarop u ero mxoma. Danec. Apxumen. Tloctpoenue
NPaBHIIEHBIX MHOTOYronsHuKoB. Tpucekuus yria. Ksanpatypa kpyra. Yasoenue xy6a. Uctopus
uncna Ji. 3onotoe ceuenne. «Havana» Esxaupma. JI. Diinep. H. U. Jlo6auesckuii. Hcropus ns-
TOrO MOCTYyJaTa.

Cousmbl, napamgokcsl.




IIpeononazaemoie pesyibmantol
Hatypanbnbie yncia. Apobu. PaunoHanbHbie YHcaa

YYyeHHUK HaYUHTCS:

* IOHUMATh OCOOEHHOCTH JECATHIHOH CHCTEMBI CUHCJICHHA,
* ONICPHPOBATL NOHATHAMH, CBA3AHHLIMH € ACTHMOCTLIO HATYPAILHEIX "THCET,

* BBID2KaTh 4YHCJIa B OJKBHMBAJIEHTHBIX (opmax, BpiOMpas Haubosiee MOAXOMALLYIO B
3aBHCUMOCTH OT KOHKPETHOH CUTYaLIHH,

* CPaBHHMBATh U YNOPSANOYHUBATh PALIMOHAJIBHBIE YUCIA,

* BBIMNOJIHATD BBIUMCIICHUS C palMOHAJbHBIMH YHMCJIaMH, COYETas YCTHBIE U MHUCbMEHHBIE
NpUEMBI BBIYHCTICHHH, MPUMEHEHHUE KaJIbKYJIsATOPA,

¢ UCITOJIb30BATh MOHATHA U YMEHHS, CBA3aHHBIC C MPOMOPITHOHAJIBHOCTHK) BEJIWYHH,
MPOLEHTaMH, B X0A€ PCLICHHA MAaTCMAaTHYCCKUX 3ada4 H 3a/1a4 U3 CMEXHBIX MPEAMETOB, BBIINOJI-
HATH HCCJIOKHBIC NMPaKTHYCCKHEC pacqe'rm.
BbinyCKHUK TTOTYYHUT BO3MOIKHOCTD:

¢ MOBHAKOMHUTHCA C IMOSHIIHOHHBIMH CHCTEMaMH CYHUCICHHA C OCHOBAHHUAMHU, OTIIMYHBIMH OT

10;

2

* YTIyOUTb U Pa3BHTh MPEACTABJIEHHS 0 HATYPAJIBHBIX YHCIIAX U CBOMCTBAX IETHMOCTH,

* HAY4YUTHCS UCTIONIb30BATh MPUEMBI, PAlIMOHATH3UPYIOLIME BEIYHUCIICHHS, MPHOOpECTH Npu-
BbIUKY KOHTPOJIMPOBATh BBIYMCIICHUSI, BBIOMpas MOAXOASLIMIA AJISi CHTYalluH Criocod.

JelicTBUTEILHBIE YHCIA

VY4eHUK HAY4YUTCS:

¢ UCNOJIb30BAaTh HAYAJIBHBIC TPEACTABIICHUA O MHOKECTBE JEHCTBUTENBHBIX YACET,
¢ OIIEPHPOBATH MMOHATHEM KBaAPAaTHOr0 KOpHA, NPHMCHATb €r0 B BBITHCJICHHAX.

Y4eHHUK NOJVYHT BO3MOXKHOCTD:

¢ PasBUTh NPEACTABJIICHUE O YHUCJIC U YUCJIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 JIEHCTBUTEIb-
HBIX YHUCEJI, O POJIH BBLIUKCJICHHIA B IMPAaKTHKE,

* pa3BUTh U yrJIyOMTb 3HAHHUS O NECATUYHOM 3aMUCH ACHCTBHUTENBHBIX MHCEN (MIEPHOAMHYE-
CKHE U HEMEPHOIUYECKHE IPOOH).

H3mepenusi, npubIHKeHHs, OLEHKH

VY4yeHunk HaVUHTCH:

® UCNIOJIB30BaTh B XOA€ PEIICHHUS 3a4ad 3JIEMCHTAPHBIC TMPEACTABJICHHS, CBA3AHHBIE C
lelﬁﬂld)KéHHbIMld SHA4YCHHUAMH BCIIHYHH.

Y4EeHUK MONYYUT BO3MOXKHOCT:

* [IOHATb, YTO YHCJIOBHIE NAHHBIE, KOTOPbIE MCTIONB3YIOTCS A XapaKTEPHCTHKH OOBEKTOB
OKPY)KarOlIero MHpa, SBISIOTCS TNPEHMMYLIECTBEHHO MNPHONMKEHHBIMU, YTO 1O 3alMCH
NPUOIMKEHHBIX 3HAYCHHH, COAEPKAIIMXCS B HH(OPMALMOHHBIX HCTOYHHKAX, MOXKHO CYIHUTh O
MOrPELUHOCTH MPHOIIKEHHS,




¢ [IOHJTH, YTO TMNOTrpPCIIHOCTL PE3yJabTaTa BBIYHCIECHHI IOJDKHA ObITh COU3MEpHMA: C
INOTpEUIHOCTbH) HCXOJHBIX NaHHBIX.

Aunre6pandecKHe BbIPAKEHHS!

Yuenuk HavuuTtcs:

* ONEpHPOBATH TMOHATHAMH «TOXIECTBOY», «TOXKIECTBEHHOE NMpeoOpa3oBaHueEy, peliaTh 3a-
a4y, conepxaliue OyKBeHHbIEe JaHHbIE; padoTaTh ¢ (OpMyIamu;,

¢ BBIIIOJIHATDH npeo6pa308amm Bblpa)KCHHﬁ, ComepKaluX CTENECHH C LENbIMH ITOKA3aTEIAMHA
H KBaZApaTHBIE KOPHH,

¢ BBIITOJIHATh TOXKAECTBEHHBIE npeo6pa3oaamm paliiOHaJIbHbBIX Bblpa}KCHHH Ha OCHOBE I1pa-
BHJI ICHCTBUIN HAJl MHOTO4YJIEHAMH U mreﬁpanqecxumn ﬂpOGHMH

* BBINTOJIHATE PAa3JIOXKEHHE MHOTOYJIEHOB HA MHOYKHUTEJH.

YYEeHHK MOTYYHT BO3MOXKHOCTh HAYUUTHCS:

* BBITIOJIHATE MHOTOLIATOBBIC NPE0OPa30BaHHUs PALOHAIBHBIX BHIPAKEHHIT, TPUMEHSS LIHPOKHii
Habop cnocodoB n NpUEMOB;

* IPUMEHSATH TOKAECTBEHHbIC TPe0OPa30BaHHs 11 PSLICHHUS 32124 U3 PA3THYHBIX PA3/IeoB
Kypca (Hanpumep, JUisi HaXO)KAEHHsI HaubONbIIEr0/HAMMEHBLIETO 3HAYEHUS BBIPAYKEHHS ).
YpaBuenus

YyeHuk HavyuTes:

* p€IaTb OCHOBHBIC BH/IbI PAallHOHAJIbHBIX ypaBHeva C OIIHOH nepememlou CHCTEMBI ABYX
ypaBHe}mu C ABYMS NIEPEMEHHBLIMHY,

* IOHHMAaTh YPABHEHHE KaK BRXKHEHLIYIO MATEMaTHUECKYIO MOZE/b JUISl OTIMCAHUS U U3YUe-
HHs Pa3HOOOPA3HBIX PEalbHBIX CHTyalHii, PeliaTh TEKCTOBBIE 3a[a4H ANrebPAHYecKUM METo-
IOM;

* IPUMEHATH rpaduyecKue MPEACTABICHHS IS MCCIIEA0BAHMS YPABHEHHIA, HCCIICIOBAHUS 1
PELICHUS CUCTEM YDaBHEHHUI C IBYMSI IEPEMEHHBIMH.

YueHuk NOJIYYUT BO3MOKHOCTb:

* OBJIAZICTh CHELMANbHBIMH TPHEMAaMH PELIEHUs YPaBHEHWH M CHCTEM yPaBHEHMil, yBe-
PCHHO TDUMEHATL anmnapar ypaBHEHWH s PEIICHHs Pa3HOOOpa3HbIX 3a1ay M3 MAaTEeMAaTHKH,
CMEXHBIX MPEIMETOB, MPAKTHKH;

* IPUMEHATH rpaUueCKHe NPENCTABICHHS UTsl HCCIENOBAHUS YPABHEHHIT, CHCTEM YpaBHe-
HUH, Conepxalux OyKBeHHbIE KO YUIHEHTBL.

HepaBencrBa

YueHuk HayYuTCs:

* MOHMMATh M TPHMEHATh TEPMHHONOTMIO H CHMBOJMKY, CBS3aHHBIE C OTHOLICHHEM
HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* peLiaTh JIMHEHHBIC HEPABEHCTBA C ONHON MEPEMEHHON M MX CHCTEMBI, PElliaTh KBaXpaT-
HbIC HEPABEHCTBA C ONOPOH HA rpa)HyYECKHe MPENCTABICHHUS,

. IIDHMEHSATD alllapaT HEPABEHCTB IS PCLICHHA 3a1a9 U3 pas/IMYHbIX pa3/Ie)IOB Kypca.




YueHHK MOJYYHAT BO3MOXKHOCTh HAYUYUTHCS:

* PazHOOOPa3HbIM NPHEMaM 1OKA3aTEILCTBA HEPABEHCTB; YBEPEHHO MPHMEHSATH anmnapart
HCPABCHCTB NIsl PEIIEHHS PasHOOOPA3HBIX MATEMATHYECKMX 3a4a4 M 3a1ad M3 CMEXKHBIX
MPEMETOB, MPAKTHKH;

* IPHMEHATH PAQUIECKHE NPEACTABNCHHS VIS HCCIIEIOBAHHS HEPABEHCTB, CHCTEM HEpa-
BEHCTB, CONEPXKALIHX OYKBEHHBIE KOI((PULIHEHTSL

OcHnosHble nousTHs. Ynciiosbie GyHkunu

Y4YE€HHUK HAVUUTCS:

* IOHUMATh H UCTI0JIb30BaTh ()YHKLIMOHAILHBIC TIOHATUS H S3BIK (TEpMHHBI, CHMBOIHYECKHE
0003HaYeHus ),

* CTPOMTE Irpa(Ku 3IEMEHTAPHBIX (YHKLMIL, MCCIIET0BATh CBOMCTBA YMCIIOBBIX (YHKIMI
Ha OCHOBE H3YYE€HHS MOBEAEHHS HX I'Pa()HKOB;

* IOHHMATh (DYHKUMIO KaK Ba)kKHEHLIYIO MaTEeMaTHYECKYI0 MOJENb JUISl ONMCAHHs MpOLEeC-
COB M SBIICHHH OKPY)AIOUIEr0 MHPA, TIPUMEHATh (DYHKUMOHATBHBIA S3bIK MU OTMMCAHUS U
MCCJIC0BAHHS 3aBUCHMOCTEH MEXAY (PU3MYECKHMHU BETHYUHAMH.

YUYEHHK MOJVYUT BO3MOXXHOCTE HAYYHUTHCSH:

* [IPOBOZUTE HCCIICNAOBAHMS, CBSI3aHHBIE C HM3Y4EHMEM CBOMCTB (YHKLMH, B TOM 4HCIE C
HCTIOJIb30BAHUEM KOMIIBIOTEpa; HA OCHOBE IPA(MKOB M3YYEHHBIX (YHKIHiA cTpouth Golee
CIIOKHBIE rPahuKH (KYCOYHO-3a1aHHBIE, C «BBIKONOTHIMI TOUKAMH 1 T. 1.);

* HCTIOJIb30BaTh (PYHKLIMOHATbHBIE TIPEACTAaBICHUA H CBOMCTBA (DYHKUMI i perieHus
MaTEMaTHYECKHX 32189 U3 Pa3IHYHbIX Pa3fiesioB Kypca.
Yucnosbie noc/1e10BaATEIbHOCTH

YYeHHK HaAYYUTCS:

* IOHMMATb M HCMOJb30BATh SI3bIK MOCIEIOBATENBHOCTEH (TEPMHHBI, CHMBOIHUCCKHE
0003HaueHH s ),

* IDUMEHATH (JOPMYJIBI, CBSI3AHHBIE C APH(PMETHYECKOI 1 reOMETPUYECKOH mporpeccueii, u
annapar, C()OPMUPOBAHHbIH NPH M3YYEHUH APYTHX PasnenoB Kypca, K pEeLICHHIO 3a1a4, B TOM
YHCJIE C KOHTEKCTOM H3 PEaIbHOM XKHU3HH.

Yyenux MOJTYYUT BO3MOXKHOCTh HAVYUTHCS:

* peliaTh KOMOUHUPOBAHHBIE 3a0a4UH C MPUMEHEHHEM (OPMYI N-r0 YJIeHa M CyMMbI TIEPBBIX
N 4ICHOB apH(METHYECKOH H TeOMETPHYECKOl NIPOTPECCHH, NPHMEHSS TPH 3TOM anmapar
YPaBHEHHMH U HEPABEHCTB;

* MOHAMATh aPU(PMETHYECKYIO W FEOMETPHYECKYIO MPOrpeccuio kak (YHKUWH HaTypask-
HOTO apryMeHTa; CBA3bIBATH APH(METHUYECKYIO IPOTPECCHIO C TMHESHHBIM POCTOM, reoMeTpHye-
CKYI0 — C 9KCIIOHEHLIHAIbHBIM POCTOM.

Onucareannas craTuernka

YUCHHK HAYUHTCS HCIIONB30BATS IPOCTEHIINE CIIOCOBE! NPEACTABICHHS H QHAIN32 CTATHCTHUE-
CKHX JAHHBIX.




YYEHHK MOIYYHT BO3MOXKHOCTb MPHOGPECTH NEPBOHAYANBHBIH ONBIT OpraHH3auHH cHopa
AIaHHBIX TIPH NIPOBEACHHH ONPOCA OOIIECTBEHHOTO MHEHHSI, OCYLIECTBIIATh HX AHAJIH3, MPENCTaB-
JIATh PE3yNbTaThl OMPOCA B BUIE TAOJULIBI, UATPAMMBI.

Cayuaiinbie co6bITHS H BepoSITHOCTD

Yuenuk HAaYYHTCS HAXOOHTH OTHOCHTEJIbHY 1O 4acTOTY H BEPOSITHOCTh CHy‘IaﬁHOI‘ 0 COOBITHSI.

YreHHK NOJYHT BO3MOKHOCTL ['IpHOGpCCTH OILIT NPOBCACHHA Cﬂ}"laﬁHBL\' JKCTICPHMEHTOB, B
TOM YHCJIE€ C ITIOMOLLBIO KOMITBIOTEPHOI'O MOACIIMPOBAaHHKA, HHTEPIIPETALIMH HX PE3YJILTATOB.

Kom0unaropuxka

YuyeHuK HavuuTCH peliaTh KOMOMHATOPHBIE 3afaud HA HAXOKICHHE YHCIA 00BEKTOB WIH
KOMOHHALHIA.

YueHuk IMOJTYYUT BO3MOXKHOCTD Hay4YHTbCA HEKOTOPBIM CIELHAIbHBIM npnémaM pPCLICHHA
KOM6HHaTOpHHX 3ajau.

Harasanas reomerpus

YYeHUK HAaYUYHTCS:

* PacllO3HaBaTh Ha 4EPTeXaX, PHCYHKAX, MOIENAX M B OKPY)KAIOWIEM MHDE IUIOCKHE M
NPOCTPAHCTBEHHBIC FEOMETPHYECKHE (DUTYPBI;

* BHIYHCIIATE 00BEM NIPAMOYTOJIBHOTO MApaLIeNenteNa.

YueHuk NOJYYHUT BO3MOXKHOCTh:

* HAYUUTBCS BBIMHCIATE 00BEMBI POCTPAHCTBEHHBIX F€OMETPHUECKHX ¢uryp, cocrasiien-
HBIX U3 PAMOYTOJIbHBIX MapaJijieNeNHUIEe0B,

* pacrosHaBaTh pasBEPTKH Kyba, MpsAMOYroJbHOTO MapajuieNenunena, MPaBHIBHOH MHpa-
MH/IBL, HHIMHAPA U KOHYyCAa;

* CTPOHTH Pa3BEPTKH KyDa 1 MPAMOYroIbHOTO NapalIelenHIena;

* OMPEACIATE O THHEHHLIM pa3MepaM pasBépTKH (Urypsl TMHEHHbIE pasMepL! camoif ¢bu-
Typsl ¥ Ha000POT;

* YrIyOUTb M Pa3BUTB NPE/ICTABIIEHHS O MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Urypax;
* HAYUHTBCS IPUMEHSITE TIOHATHE PA3BEPTKH 1l BBITOTHEHHS IPAKTHYECKHX PACUYETOB.

I'eomeTpuueckne Gurypni
YYEHUK HAYYUTCS:

¢ NOJIL30BAThCs SA3BIKOM TCOMETPHH )11 OIMUCAHHUA TNIPEAMETOB OKPY KaIOILIEro MHpa H HX
B3aHMHOI'0 PACITOJIOXKEHUSI,

* pacriosHaBaTh M M300paXaTh Ha YEPTEKAX M PHUCYHKAX reoMeTpudeckue QUrypsl ¥ Mx
KOH(urypauumu;

* HAXOMUTL SHAUCHHUS JUIMH JIMHEHHBIX 3IEMEHTOB (DUIyp M MX OTHOLICHHS, rpayCHyI0
Mepy yriioB ot 0° no 180°, npumenss onpenerneHus, ceoiicTa 1 NIPU3HAKU QUTYP U UX DJIEMEH-
TOB, OTHOLICHHUSI (DUTYD (PaBEHCTBO, MOKO6HeE, CHMMETPHH, IIOBOPOT, NapajlIebHbIH MEPEHOC);




* ONEPHPOBATh C HAYATBPHBIMH MOHATHAMH TPHIOHOMETPHH H BBITIOIHSTS JNEMEHTapPHbIE
OnepauuH Haa (QYHKIHUAMH yTIIOB;

* PEIIATh 3a11a9H Ha 10KA3aTeIbCTBO, ONUPASACh HA H3YYEHHBIC CBOHCTBA (PUTYp H OTHOLLE-
HHH MEX1y HUIMH U TIPUMEHSIS U3Y4YEHHBIC METO/IbI 10KA3aTENLCTR;

* PCLIATh HECIIOXKHBIE 3a[Ia4H Ha TIOCTPOEHHE, MPUMEHSISi OCHOBHBIE QJIFOPHTMBI OCTPOEHHUS
C MOMOLIBIO LMPKYJIS U JIMHEHKH;

* pPeLIaTh NPOCTEHIINE TUIAHUMETPHYECKHE 3312491 B NIPOCTPaHCTBE.
YYEHHK HOJYYUT BO3ZMOIKHOCTD'

* OBJIAJICTE METONAMH DELICHHs 3aad HA BBIYUCICHHS M JOKA3aTe/bCTBA: METOIOM OT
TMPOTHBHOTO, METONOM M0A00Hs, METOLOM mnepebopa BAPHAHTOB U METONIOM TFE€OMETPHYECKHX
MECT TOYEK;

* npnoGpecm OIIBIT IMPHMEHEHHUS a.nre6panqecxoro H TPUTOHOMETPHYECKOI O anmnaparta M
UIEN IBUKEHUS IIPH PELICHHH I COMETPUYCCKHUX 3a4ay;

® OBJIaACTh TPAOHULIMOHHOH CXEMOM PELICHHXS 3a0a4 Ha NNOCTPOCHHUE C MOMOUIbIO LHPKYJIS U
JIHHGﬁKH:&HﬁJIH?., IMMOCTPOCHHE, NOKA3aTEILCTBO U HUCCJICIOBaHUE,

* HAYYUTHCA pellaTh 3aJa49H Ha NOCTPOEHHEMETOIOMI€OMETPUYECKOTOMECTATOUYEK H METO-
JOMNOn00us;

* IPHOOPECTH OMBIT HCCNEIOBAHHS CBONCTB TUIAHUMETPHYECKUX (UTYD ¢ TOMOLIBIO
KOMITBIOTEPHBIX TIPOrpamm;

* IPHOOPECTH OMBIT BBINONHEHHS IPOSKTOB MO TemaM «[° COMETPHYECKHE NpPeobpa3oBaHus
Ha IIockocTuy, «ITocTpoeHte oTpeskos no hopmysey.

H3mepenne reomeTpuvecknx BeHYHH
Y4YeHHK HAYYHuTCS:

* UCTIONB30BATE CBOMCTBA M3MEPEHHMS JUIMH, IUIOWIAZEH U YIriioB NPH PELICHWH 3aJa4 Ha
HAXOICICHUC JUTHHBI OTPE3Ka, JUIMHbI OKPY)KHOCTH, AMHbI IyTH OKPYXCHOCTH, I'PanyCHOH MepsI
yria;

* BRIYHCIIATE [UIOLIANH TPEYTOJBHHKOB, IIPSIMOYTOJIbHHKOB, TIapajuieiorpaMMOB, TPareLHmi,
KPYTr'OB U CEKTOPOB;

* BEIMUCTIATD ATIMHY OKPYXKHOCTH, AJIHHY IyTH OKPY>KHOCTH,

* BOIMHUCJIATL JUTMHBI JIMHEHHBIX 3JIEMEHTOB (DUIYD M MX YTIIbI, HCIIOJIB3YST (POPMYJIBI JUIHHBI
OKPYXHOCTH M ITHHBI IYTH OKPY)KHOCTH, (pOPMYJIBI Miommaneii ¢uryp;

* PelUaTh 3a/1auM HAa N0KA3aTeIbCTBO C MCIIONB30BAHHEM (OPMYJ [UTHHBI OKPY)KHOCTH H
JUTAHBI ITH OKPYXHOCTH, opMy miowazeii Gpuryp;

* PEIaTk NpaKTHYECKHE 3a/1auyM, CBS3aHHBIE C HAXOKIECHHEM TEOMETPHYECKHX BEITMYHH
(MCTIONB3YS TIPH HEOOXOAMMOCTH CMPAaBOYHUKH U TEXHHYECKHE CPE/ICTBA).

YueHuk [OJTYYHT BO3MOXKHOCTh HAVUHUTHCS:

* BBIMUCIIATE MUIOWanu (Uryp, COCTaBJIEHHBIX W3 [BYX WM 6ojee NPSMOYTOJIBHUKOB,
M1apajinesiorpaMMOB, TPEYrONbHHUKOB, KPyra H CeKTOpa;

-* BBIYACJIATE TUTOUIAAHN MHOTOYTOJILHUKOB, HCTMTOJIB3YST  OTHOUIEHUS PAaBHOBETHUKOCTH H
paBHOCOCTaBJ'lCHHOCTPI;




* IPUMEHATh aredpauieckuii U TPUrOHOMETPHUECKMI ANNApaT W HAEM IBHKEHHS IIpH
PEIICHUH 327124 HA BBIYHCIICHHE IJIOILALEH MHOIOYTrOJIbHUKOB.
KoopanHatei
YYEeHHK HaYYHTCS:
* BEIYHCIIATE JUTHHY OTPE3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYHCIISATH KOOPIHHATHI cepe-
JIMHBI OTpe3Ka,
* HCTIONIE30BATh KOOPAHHATHBIH METOX /UIsl H3yYEHHs CBOMCTB MPSAMBIX H OKPYIKHOCTEIH.

Yyenuk IMOJYYHT BO3MOXKHOCTE:

* OBJIAICTH KOOPAUWHATHBIM METOIOM PCILICHHSA 3a0a4 Ha BEIUYUCIICHHS U OO0Ka3aTeIbCTBA,

* l'lpHOGpCCTH OIIBIT UCITIOJIb30BAHUS KOMITBIOTEPHBIX TPOrpaMM IJisd aHaJIN3a YaCTHBIX Clry-
4acB B3aUMHOI'0 pacroJIOKEHHUS Opr)KHOCTCI‘f'l H NIPAMBIX;

. HpHOGpCCTH OINBIT BBITIOJIHEHHS IIPOEKTOB Ha TEMY «Hpnmeﬂenue KOOPpOWHATHOTO METoaa
NIpH PEIICHUH 3a71a4 HAa BBIYUCIIEHUS W N0KA3aTENLCTBAY.

BexTopsi
YyeHuk Hay4IuTCS:

¢ ONCpHpOBaTh C BEKTOpPaMH. HAXOIHMTh CYMMY H pPa3HOCTb HABYX BEKTOPOB, 3aJaHHBIX
F€OMETPHUYECKH, HAXOAUTh BEKTOD, paBHBIﬁ IPOU3BENCHHUIO 3aJaHHOI0 BEKTOPa Ha YHCJIO,

* HAXOJIUTh JITST BEKTOPOR, 3a/IaHHBIX KOOpZIMHaTaMM: JITMHY BEKTOpa, KOOPJIUWHATHI CYMMBI
H Pa3HOCTH IIBYX H Oonee BEKTOPOB, KOOPAWHATHI MPOHU3BEACHUS BEKTOpa Ha 4YHCJIO, MIPUMCHSIS
IIpH HEOOXOIHMOCTH COYCTATCbHBIH, MICPEMCCTHTCIBHBIH H pacnpenenmcnbnmﬁ 3dKOHBI,

* BBIYMHCIIATh CKAIPHOE NPOU3BEJCHHE BEKTOPOB, HAXOAWTh YroOJl MEXIAYy BEKTOPAMH,
YCTaHABIHBATh NEPNEHAUKYISPHOCTb PAMBIX.

Y4eHHk TMOJYYHUT BO3ZMOXKHOCTh:

* OBJIAA€Th BEKTOPHBIM METOOOM IJIS PCLICHHKA 3a0a4 Ha BbIYUCIICHHUA U JOKA3aTENbCTBA,

® l'IpHO6p€CTPI OTIBIT BBITTOJTHEHHUS MPOEKTOB Ha TEMY «NIPHMEHEHHE BEKTOPHOTO0 METONA ITPH
PCLICHHH 3aa4 Ha BLIYUCIIEHUS U JOKa3aTENbCTBAY.




Peszynvmamol usyuenus Kypca

Wsyuchuc wmartcmMaTHkH B 5-9 KjiaccC HampaBiCHO Ha AOCTHKCHHC 00y4arouHMHCS
JIMYHOCTHBIX, METANpEAMETHBIX (PEryIsTUBHBIX, MO3HABATEIbHBIX H KOMMYHHMKATHBHBIX) H
MPEAMETHBIX PE3YJILTATOB.

JIHuHOCTHLIE Pe3VJabTAThI:

¥ cGyuaromerocs OyayT chOpMHPOBAHBLL

e BHYTPEHHAS MO3WLMSA IUKOJIBHAKA HA YPOBHE IOJIOXKHTENLHOrO OTHOMICHHSA K ypokaM
MaTEMaTHKH;

e [IOHMMAaHHE POJI MATEMATHYECKMX JEHCTBHI B JKH3HH U€JI0BCKA,

e MHTEPEC K PAa3TMYHBIM BUIAAM yueOHOMH NeATeNbHOCTH, BKIIHOYAs JEMEHTRI NIPEAMETHO-
HCCIIEI0BATENbCKOH IEATEIbHOCTH,;

e OPHEHTALIMS HA IOHUMAHHE TIPSUIOKEHUH 1 OLICHOK YUHTENIEH i ONHOKIACCHUKOB,

e TOHMMAHKE MPHYMH ycTiexa B yuebe;

o IOHUMAHHE HPABCTBEHHOTO COAEPIKAHHS IOCTYMKOB OKPY)KAIOLIKX JIFOMIEH.

OGy4alomuiics MOJy4HT BO3MOKHOCTD A1t GOPMHPOBAHMS:

v/ MHTepeca K TMO3HAHWIO MAaTEeMAaTHYECKUX (AKTOB, KOJIMYECTBEHHBIX OTHOLLCHHUH,
MaTeMaTUYECKHX 3aBUCUMOCTEN B OKPYKaIOIIEM MHPE;
OpHEHTALIMH Ha OLEHKY Pe3y/bTaTOB NO3HABATEbHOH NEATENLHOCTH,
0BLIKX MPEACTABICHHIT O PALMOHATBHOM OPraHH3alK MBICIHTENBHOH AEATEILHOCTH,
CAMOOLICHKM HA OCHOBE 3aIAHHBIX KPUTEPMEB YCIEWHOCTH Y4eOHOMH ACATENbHOCTH,
TEePBOHAYAJIBHOM OPHEHTALIMH B TIOBEJICHUH HA IPHHATHIE MOPATIbHBIC HOPMBL,
IOHMMaHUS YYBCTB OJJHOKJIACCHUKOB, YUMTENICH;
MPE/ICTABEHHUS O 3HAYECHUH MATEMATHKH JUIS [TO3HAHHUS OKPYKAfOLICro MHPa.

Metan peaMeTHDbIE PEe3YIbTAThI:

S SERNNK

PeryisiTHBHLIC:

YueHuk MOJIYYHT BO3MOKHOCTDb HAY4YHUTbhCH:

¥/ OHHMATh CMBIC] HHCTPYKLIMH YYHTENs U 3aIaHNH, TIPE/ITIOXKCHHBIX B yueOHUKE;,

v/ BBIMIONIHATH JEHCTBHS B OMOPE Ha 3aJlaHHbIH OPHEHTHUD;

v/ BOCIPHHHMATb MHEHHE H NPEIIOKEHHS (O crniocofe peleHus 3a1auk ) CBePCTHUKOB,

v/ B COTPYJIHMYECTBE C yYHMTEIEM, KIACCOM HAXOMHMTh HECKOJILKO BAPHAHTOB PELICHHA
yuyebHol 3anauu;,

v/ Ha OCHOBE BAPHAHTOB PELICHHS MPAKTHYECKHX 3ajau MOJ PYKOBOIACTBOM Y4HTEIs
JIeNIaTh BBIBOIbI O CBOMCTBAX M3y4aeMbIX 00BEKTOB,

v/ BBITOJHATH yueOHbIe ASHCTBHS B YCTHOM, TACbMEHHOH PEYH U BO BHYTPCHHEM ILIAHT,

v CaMOCTOSITENIBHO OLEHMBATh TNPABUILHOCTH BBITIOJHEHMs ICHCTBMSA M BHOCHTDH
HE0OXOIMMBbIE KOPPEKTUBBI B JIEHCTBUS C HATJIAHO-00Pa3HBIM MAaTEPHAIIOM.

Ilo3HaBaTeabHbIE:

YueHHK NOJIyYHT BO3MOKHOCTh HAYYHTHCH:

v/ NOJl PYKOBOJCTBOM Y4YHTENs OCYLIECTBIATH MOUCK He0OXOIMMOH M JIOTOJIHUTENbHOM
uH(opmaLuu,
v" paboTath C IOMONHHTENLHBIMH TEKCTAMH M 3aJaHHAMH,
v/ COOTHOCHTB COZIEPKAHHE CXEMaTHUECKHX H300pakeHHH C MaTeMaTH4YeCKOH 3anHChIO;
v/ MOJENMPOBATH 34a4M HA OCHOBE AHAJIM34 IKU3HEHHBIX CHOKETOB,
' v yCTaHaBIMBATH AHAIOTHH; (POPMYIUPOBATH BLIBOJBI HA OCHOBE aHAJIOTHH, CPABHCHHA,
00001eHHs;




v CTPOHTH PacCyKACHHS 0 MaTEMaTHYECKHX SIBJICHHAX,
IIOJIL30BaTHCH IBPHUCTHYECKUMH TNpuEMaMHu I HaXoxXaeHus pELICHUA
MaTEMaTHYECKUX 3a1ay.

Kommynukatusubie:

Yyennk HOJYYHT BO3MOKHOCTD HaYYHTbhCH:

v’ CTPOUTH NOHSTHBIE M1t MTApTHEPA BRICKA3LIBAHMS M APTYMEHTHPOBATH CBOO MO3HLIHIO;
v’ MCIOJIB30BATh CpencTBa YCTHOTO ODIICHHS 1A PELIEHHS KOMMYHHKATHBHbIX 33124,
v KOppeKTHO opmynuposats cBoto TouKy 3peHus; '
NIPOABNIATH HHUIMATHBY B y4eOHO-TI03HABATENBHOI NEATENBHOCTH,
v’ KOHTPONHPOBATb CBOM NEHCTBHS B KONJIEKTUBHON paboTe; OCYIECTBIATh B3aHMHBII
KOHTPOJIb.

Ilpeamernbie pPe3yabTaThI:
Harypaasusie uncia. Apoou. Paunonaanusie ynena.
Y

YEHHK IOJYYHT BO3MOKHOCTD:

v' N03HAKOMUTBCH C NO3HUMOHHBIMU CUCTEMAMM CYMCIIEHUS C OCHOBAHUAMH, OTIMYHbIMU
ot 10;

v’ yrnybuts u Pa3BHTb NPENICTABIICHHUS O HATYPAJILHBIX YHCIIAX,

v’ Hay4YNThCS WCTIONH30BaTH MPHEMBI, PALMOHATTM3HPYIOLINE BBIYHCIIEHHS, NpHOOpecTH
PUBBIMKY KOHTPOJMPOBATh BHIYHCIICHHS, BeIOMpas moaxoasmii mis CHUTYyaLHH CIiocob.

Hsmepenus, NPHOIHIKCHHS, OLCHKH

Y4eHnk nosryunT BO3MOKHOCTD:

¢ [IOHATD, YTO YHUCIIOBBIE NAHHBIE, KOTOPBIE HCIMONB3YIOTCA Uit XaPaKTEPHCTHKH 0OBEKTOB
OKPYKaloEero Mupa, SBIAIOTCA PEHMYIICCTBEHHO MPHOMKEHHBIMH, YTO [0 3aMHCH
NPUOJIMKEHHBIX 3HAYCHHIA, CONEpKALIMXCA B HH(POPMALIHOHHBIX HCTOYHHKAX, MOXKHO CYIHTH O
TIOrPELIHOCTH TPUOTHIKEHHS,

YpaBHeHus

Y4eHHK NOJY4HT BO3MOMKHOCTE:

v OBNIANETh CHELUATBHBIME NpUEMaMH PELIEHHS YPaBHEHUI;

V' yBepeHHO NIPUMEHAT anmapaT YpaBHEHHHl 11 peLIeHHs pa3sHo0OpasHeIX 3a1au u3
MaTEMaTHKH ,CMEKHbIX NPEIMETOB, MPAKTHKH;

HepagsencrTra

YueHnHk nosyuHT BO3MOKHOCTE HAYUHTBHCH:

v YBEPCHHO TNPUMEHATb anmapaT HEPaBeHCTB, s PCLUCHHA Pa3HOOOpa3HbIX
MaTEMAaTHYECKUX 3a7a4 U 33124 U3 CMEXKHBIX NPEIMETOB, MMPAKTHKH,

OnucarenbHas craTuernka.

Y4eHHK NOAYYHT BO3MOMKHOCTE NPUOOPECTH NEPBOHAYAIBHBIHA OMBIT OpraHH3anuu
cbopa maHHBIX npu TIPOBEACHNUH OMpPOCa OOIIECTBEHHOTO MHEHHS, NPENCTABIATE PE3yIIbTaThl
Onpoca B BU/E TabJMIIbL, UarpaMMBl.

KomOunaropuxka

Y4eHnk noayynT BO3MOKHOCTE HayYHThCSl HEKOTOPHIM CHELMANbHBIM TNPHEMAM
PELUECHUS KOMOMHATOPHbIX 3a1ay.

Harnsianas reoMeTpust

Y4eHHK NoJIyYHT BO3MOMKHOCTE:

v’ HAYYUTBCS  BBIYHCISTE 00BEMBI  TIPOCTPAHCTBEHHBIX FEOMETPUYECKHX  (huryp,
COCTaBJIEHHBIX H3 MPSAMOYTOIbHBIX NapaJiIeNenuIe 0B,

Y yray6uTs u Pa3BHTDL IPEACTABICHHA 6 NPOCTPAHCTBEHHbIX reOMETpHYECKHX (urypax.

- I'eomerpuueckue GHrypsI

VYuenur MOJYYHT BO3MOXKHOCTD:




v Hay4MTCH MONb30BATBCA A3BIKOM TEOMETPHUM [/ ONHCAHMS [PEAMETOB
OKDY’KaOIIEro MHPa M UX B3AUMHOTO PACIIOJIOKEHHUS,

v pacro3HaBath ¥ M300p@XaTh HA YEPTEKAX M PUCYHKAX FEOMETPHYECKHE (PHIYPBI
M WX KOH(HTypaluu;

HaXOUTb 3HAYEHHS JUIMH JIMHEHHBIX (Uryp, rpagycHy0 Mepy yrios oT 0 1o
180°;

v peuiaTh HECJIOXKHBIE 3aJaUu Ha NNOCTPOCHHUE.

H3mepenne TeOMETPHYECKHX BejiHYHH

Yuyenux NOJTYYHT BO3MOXKHOCTh HAYUUTHCS

v HCIIONb30BaTh CBOMCTBA M3MEPEHHs MUIMH, IUIOAZKEl W YIJIOB MpH pPElICHHH
3ajia1 Ha HaXOXKICHHE IUTHHBI OTPE3Ka, rpadyCHOH Meps yIia;

v BBIYHUCJIATH IJIOLIAaU NMpAMOYI'OJIBHHUKA, KBazapara,

v BBIMHCIIATE JUTMHBI JIMHEHHBIX 3EMEHTOB (GUIyp U HX yrisl, GOpMyJIsl niomaneii
uryp;

v pelaTh 3a1a41 Ha MPUMEHEHHE (POPMyYJIBI IUIOILA LM TPAMOYTOJIBHHKA, KBazjpara.

Koopaunartsl

Y4eHHK NOJy4YHT BO3MOKHOCTD:
v OBJIaNleTh KOODAHHATHBIM METONIOM DELIEHHMS 3a1ay.
Pabota ¢ nupopmanueii

Yuenuk NOJY4YHT BO3MOKHOCTb HAYUHTHCH

v’ yCTaHaB/MBATb 3aKOHOMEPHOCTb DACIIOJIOKEHHS NAHHBIX B CTpOKax H cTonbuax
TabJIMLIbI, 3aMOJTHATH TaGJIMIY B COOTBETCTBHH C YCTAHOBIEHHOI 3aKOHOMEPHOCTHIO;

v' NOHMMATH MHAOPMALKIO, 3AKITIOUEHHYIO B TAOIHLE, CXEMe, IMarpaMMe U NMpencTaBisTh
€€ B BU/IE TEKCTa (YCTHOTO HIIH THCHMEHHOTO0), YHCIIOBOTO BBIPAXKEHHUS, YPABHEHHUS,

v’ BBITIOJIHATE 3a/JaHUs B TECTOBOI (hopMme ¢ BbIOOpPOM OTBETA;

v’ BBITIONHATH JGHCTBHS M0 ANrOPHTMY; NPOBEPATH NPaBHIILHOCTh TOTOBOIO AJrOPUTMA,
JOTIOJIHSATh HE3ABEPIUCHHBIH aJITOPUTM;

v’ CTPOMTH TIPOCTCHIUKE BbICKA3bIBAHKS C HCIOMb3OBAHHEM JIOTHUCCKHAX CBA30K «BEPHO
/HEBEPHO, UTO ...»;

v’ COCTaBMIATH CXEMy PacCy)KIEHHH B TEKCTOBOH 3a1aye OT BOTIpOCA.




Mecmo yuebnozo npeomema ¢ yueonom naane

basucHsli yueOHbIii (obpa3oBaTebHbI) M1aH Ha HU3YH4CHHE MaTEMAaTHKH B OCHOBHO IIIKOJIE
OTBOMT 6 y4eOHBIX YaCOB B HENENIO KAXKIOr0 roa 00yuenus, Bcero 1050 yacos. Yue6Hoe
BPEM: YBEJIMYEHO HA | 4ac B HEMIENIO 32 CYET BAPHATHBHOM YaCTH GA3UCHOrO [IAHA.

B 2019-2020 yueGuom roxy

-B 5-8 Kknacce 35 yueGHbIX HENETD

-B 9 kiacce 34 yuebHbic Heneu

KJ1acChbl ITpeamersi Konuuectso yacos
MaremaTuueckoro nukna
5 MaTeMaTHKa 210
6 MaTeMaTHKa 210
7 anrebpa 140
TEOMETPHS 170
8 anrebpa 140
reOMETpHs 170
9 anrebpa 136
reoOMeTpus 68

HUTOI'O 1044 yaca

Konuuecmeo konmponvnuix pasom

Kiace NpeaMeT KOJIMYECTBO
5 MareMaTuKa 14
6 MaTeMaTHKa 15
7 anrebpa 11
7 reOMETPHUS 6
8 anrebpa 11
8 TE€OMETPHS 5
9 anrebpa 9
9 TCOMCTPHSA 3
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| Bunenxcun HSL u np. Maremamika. 5 xn.( mBYX yactsx), AO

" «Mnarenscreo «IIpocsewenuen, 2019r.

: A.C.YecHOKOB «JlMIaKTHYECKHE MATEPHATIBL 10 MATeMATHKEY,
s 5 .- M.: Akanem/ipra/yqe6uuk, 2016-2019r.

Brenxna H.51. 1 ap. Maremamika. 6 101.(B iByx 9actsx), AO
«MsnarensctBo «IIpocsemenuen, 2019r

A.C.YecHokoB «JIMIaKTUYECKHE MATEPHAIBI [IO MATEMATHKED,
s 6 k.- M.: Akapem/kunra/yue6ruk, 2016-2019r.

AJITEBPA

Magkapsiues F0.H., Munox H.I'. Anrebpa. 7 kn (B nBYyX
yactsx), AO «M3narensCcTBo «ITpocecuenuey, 20191
JL.A.3BaBu4, JI.B. Ky3neuona. JInaKTHIECKHE MATCPHAIIBL.
Anre6pa 7x1., AO «M3narensctBo «IIpocselueHue, 2019r.

Makapbrues ¥0.H., Muniox H.I'. Anrebpa. 8 ki, AO
«Y3natensctBo «IIpocsemenuen, 2019r.

B.H1.)XoxoB, H.I'. Muumiok - JIuAaKTHHECKHE MATEPHATIBL Anrebpa
8xi1., AO «H31aTenbCTBO «IIpoceerierne», 2019r.

Makapsrde Y0.H., Munmox H.I'. Anrebpa. 9 xn., AQ
«ManarensctBo «IIpoceewienuen, 2019r.

Maxapsiaes I0.H., Munaok H.Y. JynakTHYECKHE MATCPHAIBI.
Asrebpa 9xi., AO «M3naTeCTBO «[TpocBeleHHen, 2019r.

TEOMETPHA

Aranacsig JIL.C. n.ap. [FeoMeTpHs. 7-9 . — AO «M30aTemCcTBo

«[Ipocsemerme», 20 18-2019r.
B.T.3us, B.M.Meiinep. Jlnnaxtuieckie marepuansl. ['eomeTpus, Ty,
AO «H3parensctso «[IpOCBEMIEHHE, 2018-2019r. -




Yueono-memamuueckuii nnan

5 kaace
Conepsxanune yue6uoro MaTepHa/jaa KosmuecTso yacos
BBoaHOe nosropenue 6
HarypasnbHbie uncia u mxans : 18
CiioxeHHe 1 BEIYHTAHHE HATYPAIBHBIX YHCET 24
YMHOX€EHHE U [Ie/IeHHe HATYPaIbHBIX YHCE 30
ITnomanu u 06beMsI 16
OObIkHOBEHHBIE TPO6H 29
Hecsatiansie po6u. CloXKeHHE U BHIYHTAHIE 18
JECATUYHBIX IpOOEH

YMHOXEHHE H [IENeHHE TeCATHYHBIX Ipo0eii 32
WHCTpyMeHThI UIsi BBIYHCIICHHIA 20
Hrorosoe mosropenue 17

Peseps -
Hroro 210




Yueono-memamuueckuit nnan

6 knacc
Coaep#xanne yue0GHOro Marepnasia Yacsl
BBomHOE oBTOpEeHME 5
JlenuMOoCTh 4ucen 24
Cnoxenre u BIYUTaHHE OPOGEN ¢ pa3sHBIMU . 26
3HaMEHAaTeJIIMH
YMHOXEHHE U JieNieHHe 0ObIKHOBEHHBIX 37
apobeit
OTHOWEHNS U MPONTOPIUH 21
[ToyioxxHTENbHBIE U OTPHIIATEILHBIE YUCTA 16
CnojxeHue ¥ BBIYMTAHHE TIOJ0KUTEIIBHBIX 1 13
OTPHULATENIbHBIX YUCET
YMHO)KEHHE U JEJICHHE TIOJ0KHUTEIbHBIX 1 15
OTPULATENILHBIX YHCEI
PeuieHue ypaBHeHuHiA 16
Koopaunars! Ha miockocTu 16
IloBTOpeHue kypca MmareMaTHkH 6 Ki1acca 21
Hroro 210




YuebHo- TemaTuyecKkuit naaH

7 Knacc

CoagepxaHue yuebHoro marepuana yachbl
BBogHOe nosTOpeHue ’ 4
Anrebpa
BblpaxeHus, TOXAeCTBa, ypaBHEHUA 26
DyHKUUK 18
CreneHb € HaTypa/ibHbIM NOKa3aTenem 17
MHoroyneHbl 24
dopMynbl COKPALLEHHOTO YMHOXEHUA 23
Cuctembl IMHENHbIX YpaBHEHUMN 17
UTorosoe nosTopeHue 11
Feomerpusa

HayanbHble reomeTpuyeckue ceegeHun 10
TpeyronbHUKK 17
MapannenbHble npaAmble 13
CooTHOLWeEHMA MeXy CTOPOHAMMU U YI1aMM TPeYroNbHUKa 18
lMosTOpeHue. PeweHue 3aaau. 12

UTOrO 210 4




Yueono-memamuueckuii nhan

8 kiace
Copepxanne yueGuoro marepnana Yacobr
BBoanoe noeTopenue xypca anrebpsr 7 9
BBonHoe nosropenne kypca T€OMETPHH 2
PaiponansHele qpo6u 30
KBanpatHsie kopun - 24
KBanparnsie ypaBHeHms 24
Hepasencrsa 20
CreneHb ¢ uessiM nokazaresiem 17
YeThlpexyroasHuKH 14
[Inomans 14
ITonoGHbIe TpeyromsHuKH 19
OxpyxHOCTE 16
Hrorosoe noBropenue kypca anreopsi 18 23
Htorosoe noBropenue kypca IE€OMETPHH 5

Hroro 210




y yeoHo-memamu YecKuil naan

9 kiacce

TTosTOpenue kypca reoMerpuu 8

—
Conepxanne yueGaoro MarepHaia Yacyy
BBoznnoe nosropenue kypca anredpsi 6

8
BBozanoe nosropenue kypca reOMeTpuu 2
KBaaparuunas dyuxims 29
YpaBHeHus 1 cuCTeMBI ypaBHeHHii 20
YpaBHeHHs U HEpaBeHCTBa ¢ JIBYMSI 24
NIEPEMEHHBIMH
IIporpeccun 17
OneMeHTHI KOMOMHATOPHKH 1 TEOPUH 15
BEPOATHOCTH
Bexkrops 10
Meron koopauuar 10
Cootronrenue mexmy CTOPOHAMU H yTrjaMu 11
TPEYroJIbHHKA
JiviHa OKpYKHOCTH W ILIOMAgb Kpyra 12
JIBIOKeHus 8
HavanbHeie cBenenus us CTepEOMETPUH 3
O6 akcnomax nanumerpuu 2
IloBTopenue kypca are6psr 25 33

Bcero




Kpurepuu oneHHBanus

B ocHOBY KpuTEpHEB ONIEHKH YuE6HOI NEATENBHOCTH YIaXCs ONO0KEHB]
OOBEKTHBHOCTB M €MHBIN Noaxo. ITpH 5-6aibHOl OIEHKe TS BeeX YCTaHOBJICHBI
OOMIEIMIAKTHIECKHE KPUTEPHH.

Ounenka "5" craBuTCs B Cityuae:

1. 3HaHus, NOHUMAaHKs, rIyOUHBI YCBOCHHS obyuaromumMmcst Bcero 06béma
IIPOrpaMMHOT0 MaTepHaJa.

2. VMEHHS BBIIENATE [TABHEIE IONOXKEHNUS B U3YHEHHOM MaTepuae, Ha OCHOBAHUYU
(haxToB 1 IPEMEPOB 0G0GIIATE, AENATH BBIBOIEL, YCTaHABIHUBATh MEXITPEAMETHBIE U
BHYTPHIIPEAMETHBIC CBA3H, TBOPUCCKH NPHUMEHSET MOTyUCHHBIE 3HAHUS B
HE3HAKOMOI{ CUTYaUHH.

3. OrcyrcrBre ommMboK i HEAOYETOB NPH BOCIIPOH3BEICHUH H3YYEHHOT 0 MaTepuaiia,
[IPH yCTHBIX OTBETAX YCTPAHEHHE OTAEIBbHBIX HETOYHOCTEN C MOMOIIBIO
AIOTIOTHHTEIEHBIX BONIPOCOB YUHTENSA, COOIOAEHHE KYIbTYPBI MHCbMEHHOMN U YCTHOM
peH, MpaBHI 0POPMIICHHUS THCbMEHHBIX paboT.

Ouenka "4":
1. 3uanue Bcero U3YYEHHOr0 POrpaMMHOr0 MaTepuaia.

2. YMeHHii BBIIENATH TIABHEIE NOJIOKEHHA B H3YYEHHOM MaTepHANE, Ha OCHOBAHUH
(haxTOB H MPUMEPOB 0GOGIIATE, NENATh BHIBOBI, YCTAHABIHBATD BHYTPUIIPEIMETHBIE
CBS3H, IPHMEHATH MOJTy4E€HHbIE 3HAHUSI HA IIPAKTHKE.

3. HesnauutensHele (HerpyGpie) OMHOKH U HEIOUETHI IPH BOCIPOH3BEICHHUH
H3YHCHHOTO MaTepHaa, COOJIIOCHHE OCHOBHBIX MPABHII KyJIBTYPhl IIHCHMEHHOMN 1
YCTHOH pe4H, NpaBuii 0YOPMIICHHS IUCbMEHHEIX PaboT.

Onenka "3" (ypoBeHb peACTaBIEHHUI, COUSTAIOMIMXCS C JMEMEHTAMH Hay4HbIX
IIOHATHIA):

1. 3nanme 1 yceoeHue Marepana Ha ypoBHE MUHHMANLHBIX TpeGOBAHMIT
MpOrpaMMBl, 3aTPy IHEHHE MPH CAMOCTOATENBHOM BOCIPOM3BEIEHHH, HEOOX0IUMOCTE
HE3HAYUTEITLHOH MOMOIIH MPETO1aBaTels.

2. YMenue paGorars Ha YPOBHEC BOCIIPOM3BEACHHA, 3aTPYIHEHUA IPH OTBETAX Ha
BHAOU3MCHEHHBIE BOIIPOCHI. '

3. Hanmuuwue rpy6oit ommbKkH, HECKONbKUX HErpyObIX PH BOCIPOU3BENEHUN
H3y4CHHOr0 MaTepHaia, HE3HAYUTENbHOE HECOOTIOIEHHE OCHOBHBIX MPABHI
KyNbTypbl MHCbMEHHOH M YCTHOM PeuH, MPaBUI 0GOPMIICHHUS THCHMEHHBIX PaloT.

Onenka "2":




1. 3nanne n ycBocHUE MaTepHana Ha yPOBHE HIKE MHHHMATBHBIX TPEGOBAHHUIA
NPOrpaMMBl, OTACIbHBIC IPEACTABICHHA 00 H3YYCHHOM MaTepuae.

2. OrcyTcTBHE yMeHHit paGoTaTh Ha YPOBHE BOCIIPOH3BEACHHS, 3aTpyJHEHHS IPU
OTBETaX Ha CTAHaPTHHIC BOIPOCHI.

3. Hanuume HeCKOMBKAX rpyObIX OMHUGOK, GOBIIOro 9ucia HETPYOBIX TpU
BOCNPOU3BEACHHH U3YHYCHHOIO MaTeEpHaia, 3HAUHTEIbHOE HECOOIIOAEHHE OCHOBHEIX
NpaBHII KyJIbTYPbI MHCbMEHHON U YCTHOM peuu, npaBHil 0)OPMIICHHS MMCHMEHHBIX
pabor.

4.Craeures 32 I0HOE HE3HAHHE H3YUEHHOrO MaTepHana, OTCYTCTBHE JJIEMEHTAPHBIX
YMEHHI U HaBLIKOB.

VY CTHEIN OTRET.

Ouenka "5" CTaBUTCA, €CIM YYEHUK:!

1) TokaseiBaeT riry6oKoe ¥ MONHOE 3HAHHE M IOHHMAHHE BCETO 00BEMA
NPOrpaMMHOTO MaTepuaa; MOJHOE MOHUMAHHE CYIITHOCTH PACCMATPUBAEMbIX
TIOHATHH, SIBJICHHH H 3aKOHOMEPHOCTEN, TEOPHi1, B3aHMOCBS3€II;

2) YMeer COCTaBUTh TIOJTHBII M NPABHIIBHBI OTBET HA OCHOBE H3YYEHHOTO
MaTepHala; BBIACTIATD ITIABHBIC NIOJIOKEHHUS, CAMOCTOATENBHO MMOATBEPIKAATH OTBET
KOHKPCTHBIMH NPHMEPaMH, (pakTaMH; CAMOCTOSITCIIHHO M apryMEHTHPOBAHO ACIaTh
aHau3, 0000MEH s, BEIBOIBL. Y CTaHABIMBATE MEKIIPEIMETHBIE (Ha OCHOBE paHee
NPHOOPETEHHBIX 3HAHUH) H BHYTPUIPSAMETHBIE CBS3H, TBOPUECKH IPHMEHSTH
NOJTyHMCHHBIC 3HAHHUSA B HE3HAKOMOM cuTyanuu. [locnenoBarensHo, 4TKO, CBA3HO,
000CHOBaHHO 1 6€30IMHMG0YHO H3araTh y4eOHBIH MATEPHAT; 1aBaTh OTBET B
JIOTMYECKOH MOCNE0BATENLHOCTH C HCTIOMb30BAHHEM NIPHHATON TEPMHUHOIOTHIL,
IenaTk COOCTBEHHRIE BLIBOIEL, (hOPMYITHPOBATE TOUHOE ONPENENeHHE U
HCTOJIKOBAaHHE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPHI; IIPU OTBETE HE MIOBTOPATH
AOCIIOBHO TEKCT y4eOHHKA, U3/IaraTh MaTEPHA JTIUTEPATYPHBIM S36IKOM; IPABHILHO H
0OCTOSTENLHO OTBEYATH Ha JOMOTHUTETEHEIE BOMPOCH YunTems. CaMOCTOSTENRHO i
PallHOHATBHO HCIONB30BATh HArIISITHBIC MOCOOHS, CIIPABOUHBIC MATEPUANIBI, YUEOHHUK,
AOMOHHTCIBHYIO JINTEPATY Py, NEPBOUCTOYHHKH; IPUMEHATH CHCTEMY YCIIOBHBIX
0003HaYeHuI1 PU BEJCHHH 3aIHCei, CONPOBOKIAIOIIMX OTBET, HCTIONb30BAHME IS
J0Ka3aTe/IbCTBA BRIBOAOB M3 HAOIONECHHI 1 OIBITOB;

3) CaMOCTOATENBHO, YBEPEHHO M GE30IHO0YHO IPHMCHSICT [IOJIy4CHHBIC 3HAHUA B
PEIEHHHN TPO0IeM Ha TBOPYECKOM YPOBHE; JOMyCKaeT He 0ee OMHOTO HEeI0uETa,
KOTOPBIH JIETKO MCTIPABJIAET MO TPEOOBAHUIO YIHUTENSA; HMEET HEOOXOMMMBIE HABLIKH
paboThl ¢ npuGopamu, YepTexnaMu, CXeMaMu U rpadMKaMH, COMyTCTBYOLIMH
OTBETY; 3aIMCH, CONPOBOXKAAIOLIHE OTBET, COOTBETCTBYIOT TPEOOBAHMSM.

Onenka "4" cTaBUTCS, €CNTH YUEHHK:




1) Iloka3seIBacT 3HAHUs BCErO U3YYCHHOTO IPOrPaMMHOrO MaTepuana. JlaéT moHbIil
1 TIPaBHIIbHBIH OTBET HA OCHOBE H3YUYCHHBIX TECOPHIi; HE3HAYMTEIBHBIE OMHOKH U
HEJI0UETHI ITPH BOCIPOM3BEACHUH H3YYEHHOTI0 MaTepHaa, OnpeaeeHus MOHITHI aa
HETIOJIHBIC, HEOOIBIINE HETOYHOCTH MPU HCIIONIB30BAHUK HAYYHBIX TEPMUHOB HITH B
BBIBOZIaX M 0000MIEHHAX U3 HAOMIONECHHUIT U ONBITOB; MaTEPUAN M3JIaraeT B
OMpPEICICHHOM JIOTHYECKOMH MMOCIIEN0BATENBHOCTH, TIPH YTOM JIOITYCKAET OIHY
Herpy0Oyro ommbky unu He Gonee IBYX HETOUETOB M MOMKET UX UCITDABHUTE
CaMOCTOATENBHO NPH TPEOOBAHUH HITH NTPH HEGONBIIOMH MTOMOIIH NPENOAABATENS; B
OCHOBHOM YCBOMII

Y4COHBIH MaTepuar, MOATBEPIKAACT OTBET KOHKPCTHBIMH MPUMEPAMH; MPABUILHO
OTBEYAET Ha JOMOJHHUTEIbHBIE BOMPOCH! YUHTENIS.

2) YMeer caMOCTOATENLHO BBIIENATH [JIABHBIE [IOJI0KEHHS B H3y9EHHOM MaTEpHAIE,
Ha OCHOBAaHUM (paKTOB M MPUMEPOB 00001IATE, JAENATh BHIBObI, YCTAHABIHBATH
BHYTPHIIPEIAMETHBIC CBA3H. | [pUMEHATE MOTy4eHHbIE 3HAHUS HA TIPAKTHKE B
BHJIOW3MEHEHHOT CHTYaIlWH, COOMIOIATh OCHOBHBIE TIPABHITA KYJIETYPHI VCTHON pPeun
H CONPOBOKAAIOIICH MHCbMEHHOM, HCTIOIb30BaTh HAYIHBIE TEPMHHBIL,

3) He obnanaer n0cTaTOMHBIM HABBIKOM PaGOThI CO CIPABOMHOI THTEPATYPOIi,
Y4eOHHUKOM, TIEPBOHCTOYHHKAMH (IIPABHIIbHO OPUEHTHPYETCS, HO paboTaeT
MCUICHHO). JlonmycKacT HCrpyObiC HapyIICHS MpaBiJl O(OPMICHHS MHChMCHHBIX
pabor.

Ouenka "3" cTaBHTCA, €CITH YUEHHUK:

1. yCBOMII OCHOBHOE COAEpKaHHE YUeGHOrO MaTepraa, HMEET POOENbl B YCBOEHHH
MaTepHaia, He NPEMATCTBYIOLIHE JalIbHEHIIEMY YCBOSHHIO MPOTPAMMHOr0O
Marepuaia,

2. MaTepHai H3laracT HECHCTCMATH3HPOBAHHO, (JparMeHTapHO, HE BCCra
HOCIETOBATENBHO;

3. MOKA3BIBAET HEJOCTATOYHYIO CHOPMHPOBAHHOCTD OT/IEIBHBIX 3HAHHI U YMEHHI;
BBIBOJIBI H 0000LIEHHS apTyMEHTUPYET cnado, J0MYyCKAET B HUX OIIHOKH.

4. nomycTiI OMOKH M HETOYHOCTH B MCIIOJIb30BAHMH HAYYHOH TEPMHHOJIOTHH,
OMPEACIICHUS ITOHATUIH Jal HEIOCTATOYHO YETKHE,

5. HE HCHOJIB30BAJ B KAYECTBE JOKA3aTEILCTBA BHIBOJABI H 0000IEHHS 13
HaO/IIOACHHH, ()aKTOB, OIBITOB MIJIM JOIYCTHJ OIIHOKH IIPH UX U3JI0KECHHUH,

6. NCTILITBIBAET 3aTPYAHEHHS B IPUMEHCHHH 3HAHHMI, HEOOXOAUMBIX TSl PEIIEHHS
3a/1a4 pasTHIHBIX THIOB, TIPH OOBICHEHNH KOHKPETHBIX SIBIICHHIA HAa OCHOBE TEOPHIi 1
3aKOHOB, W/TH B MTOATBEPM/ICHHH KOHKPETHBIX MPUMEPOB MPAKTHYECKOTO MPUMEHEHHS
TEOPHIL;




7. OTBEYAET HEMOIHO HA BOIPOCHI YHHTEIA (YIyCKas H OCHOBHOE), HJIH
BOCHIPOM3BOAMT COAEPIKAHHE TEKCTA YI€OHHKA, HO HEIOCTATOUYHO [IOHUMAET
OTACTIBHBIC MOTOXKEHHUS, HMEIOLINE BAKHOE 3HAYCHHE B ITOM TEKCTE;

8. 00HApYKHBAET HEOCTATOYHOE OHUMAHHIE OTAETbHBIX II0JI0KEHHMI npu
BOCIPOM3BEICHNN TEKCTA yueOHHMKA (3aIHCel, NEPBOMCTOYHHKOB) HIIH OTBEYAET
HETIOTHO HA BOTIPOCKI YYHTENS, Oy CKast OJIHY-BE TPy6bIe ONMHOKH.

Ouenka "2" craBUTCA, €CITH YUCHHUK:
1. HE yCBOM M HE PacKpBLT OCHOBHOE COACPIKAHHE MaTEepHAIIA;
2. HE IIEeNaeT BBIBOJIOB M 0000IIEHHIL.

3. HE 3HACT U HE MOHUMAET 3HAYUTENBHYIO WK OCHOBHYIO YacTh IPOrPAMMHOIO
MaTtepuana B Ipe/ieiax NOCTABICHHbIX BOIPOCOB;

4. mim umeer €1abo CPOPMUPOBAHHBIE U HELIOIHBIE HAHUS U HE YMEEL UPUMEHSI'b
HX K PEIICHHIO KOHKPETHBIX BOIPOCOB M 3a/1a4 1o 06pas1y;

5. WJIH TIPH OTBETE (Ha OMH BOIPOC) JOMyCKACT Gosce JABYX rpyOBIX OIHGOK,
KOTOPBIC HE MOKET HCIIPABMTE JTXKE IIPH NOMOIIH YIUTEJIS.

6. HE MOJKET OTBETUTH HH HA OJHMH U3 IIOCTABJICHHBIX BOIIPOCOB;
7 MONHOCTLIO HE YCBOMII MaTepHAI.

llpnmeyanue. 110 OkOHYaHHMIO YCTHOTO OTBETA Y4amerocs neaaroroM AaéTcs KpaTKuii
aHAIIA3 O0TBETA, OOBABIAETCS MOTHBHPOBAHHAS OLICHKA. B03MOXKHO IIPHBJICYECHHE
APYTHX yHalUXCsl [UTs aHANH3a OTBETA, CAMOAHAITN3, TIPEII0KEHHE OLICHKH.

Ouenka caMocT OATCIIbHBIX MMMCbMEHHBIX H KOHTPOJIBLHBIX DA0OT.

Ouenka "5" craBurcs, ecim yueHuK:
1. BemonHIT paboty Ge3 ommboK 1 HEJIOYETOB;
2. nomycTun He Gonee OJHOTO HEOYETA.

Ouerka "4" CTaBUTCS, €CTH YYEHUK BHITIOTHIT paboTy MOJTHOCTBIO, HO JOIMYCTHII B
HEH:

1. He Gonee oxHOI HErpy6Oit OUHOKH U OIHOTO HeIo4eTa;
2. wiu He GoJiee ABYX HENOYETOB.

Ouenxka "3" craBuTCA, €CIH YUEHHK TDABHILHO BBITIOJTHUIT HE MEHEE MOJIOBHHUBI
\ > yq
palboTeI MITH JOMYCTHIT;




1. e Gonee aBYX rpy6HIX OMHGOK:

2. nnu He Gonee 0aHOI rpy6oii 1 oaHOI HErpy00ii OIIMOKH M OJHOTO HEZOUETA;
3. nnu He Gonee ABYX-Tpex HErpyObIX OIHOOK;

4. unM 0HOIT Herpy60it OLMOKH | TPEX HEI0YETOB;

S HJIH TIPH OTCYTCTBHH OLIHGOK, HO TIPH HAIMYUH YETHIPEX-TIATH HEJOYETOB.
Ornenka "2" craBurcs, ecin yueHux:

1. momycrun yncio ommbok u HexoUETOR NPEBOCXOLLIEEe HOPMY, TIPH KOTOPO
MOXET OBITH BBICTAB/IEHA OIIEHKA "3

2. WM €CTU NPABIIIBHO BBIIOIHUI MEHEE [IOJIOBHHEL paboTEHI;

3. HE NPHCTYMAI K BBITOIHCHHIO paGoThr;

4. MM IPaBHIIBHO BHIIONHUI He Gonee 10 % Beex 3aJaHUH.

[Ipumeyanwe. 1) Vaurens umeer MpaBO MOCTaBHUTh YYCHUKY OLIEHKY BBILIE TOH,
KOTOpas NpeTyCMOTPEHA HOPMaMH, ECITH YYEHHUKOM OPHTMHAIBHO BBITOTHEHA
pabora.

2) OueHKY ¢ aHAM30M TOBOATCA 10 CBEACHHUS YUYaUIMXCsl, KaK MpaBuiIo, Ha
HMOCTICAYIOEM yPOKE, IPelyCMaTpUBaeTCa paboTa Hajl ONIHOKaMH, yCTpaHEHHe

poOesoB.

IIpw oueHKe 3HaHMI, YMEHHUIT M HABBIKOB ydanmxcs ClIeayeT yYUThIBaTh BCE OLIHOKH
(rpyOble H HErpyObIE) U HEMOUETHL.

I'pyObiMu cunTaroTes cnemyrommue omubKy:

1) He3HAHMe onpeneneHns OCHOBHBIX TIOHSITHH, 3aKOHOB, TIPABHJI, OCHOBHBIX
TOJIOXKEHHH T€OpUH, HE3HaHHE HopMyI, OOLIETIPUHATHIX CHMBOJIOB 0003HAYEHHMI
BCJIMYNH, €AMHUI] UX H3MEPEHHS;

2) He3HAHHE HAUMEHOBAHMIA €IHHHIL H3MEPEHHUS,

3) HEyMEHHE BBIIETUTH B OTBETE IJIaBHOE,

4) HEyMEHHEC IPHMEHATD 3HAHUS JUTS PCUICHHA 3a/1a4 1 O0BACHCHHUS SBJICHHIL;

5) HEyMEHHUE JIeaTh BHIBOIALI U 00001IEeHH S,

6) HEeyMEHHE YNTATh U CTPOUTH IPadUKH 1 NPHHIMITHATTEHBIE CXEMBIL,
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