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Pabouas mporpamma no marematuke 7-9 coctaBiena Ha ocHoBe [IprMepHOI mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 10 MaTEMaTUKE, aBTOPCKUX
nporpamm 1o anredpe (I'.B.Jopodees, C.b.CyBoposa u ap cocraBurens T.A. Bypmucrpora — M: «lIpocBemenue», 2019 — c. 136-140) u reomerpun
(ITporpammsbl 0011e00pazoBaTeNbHBIX yupexaeHui. 'eomerpus 7-9 knaccel. CocraBurens: bypmuctposa T.A., M.: [Ipocsemenue, 2015 r.) [Iporpamma
COOTBETCTBYyeT yueOHUKY ['eomeTpus 7 — 9. YueOHUK /u1s1 0011e00pazoBaTenbHbIx yupexaenuid. / JI.C. AranacsH, B.®. byry3os, C.b. Kagomries,
3.I'.ITo3usk, N.W. FOnuna. / M.: Ilpocsemenue, 2016.
B o0pa3oBatenpHbIX opranuzanuix benropojackoit oonactu ¢ 1 centsops 2016 roga matematnka u3ydaercs Kak npeamet «Matematukay. B 7-9 knaccax
Oyzet u3y4athcsi Ha 6a30BOM ypOBHE MpeaMeT «MaTemMaTrkay, KOTOPBIi BKIIIOYaeT B ce0s M3ydeHHe ABYX JUCUUILINH «Anredpay (3 4aca B HEleNlo) 1
«["eometpusi» (2 yaca B Henento). Becero KoIM4ecTBO 4acoB MO0 MaTEMaTHKE B KaXIOM Kiacce (anredpa, reoMeTpHst) pH MPOAODKUTEILHOCTH y4eOHOTO
rona 34 menenu cocraBisier— 170 yacos (ayredpa — 102 gaca, reomeTpus — 68 4acoB)

AJITEBPA
TPEBOBAHUA K PE3YJIbTATAM OBYYEHHUSA U OCBOEHUIO COAEP KAHUS KYPCA
[IporpamMma oGecnieurnBaeT JOCTHKEHUE CIEAYIOUINX PE3yIbTaTOB OCBOSHHUSI 00pa30BaTeIbHON POrpaMMBbl OCHOBHOTO 00IIIEro 00pa30BaHMUs:
JIMYHOCTHbBIE:
1) chopMHUPOBaHHOCTH OTBETCTBEHHOTO OTHOLIEHHSI K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIIMXCS K CAMOPa3BUTHIO U CaMO0Opa30BaHUIO HA OCHOBE
MOTHUBAIMH K 00yYEHHUIO U TIO3HAHHIO, BRIOOPY JaibHEHIIero o0pa3oBanus Ha 0a3e OpUEHTUPOBKU B MHUpE Mpodeccrii 1 MpoheCCHOHATBHBIX NPEATIOYTCHUH,
OCO3HAaHHOMY ITOCTPOSHHIO MHAMBUIYAIBHOW 00pa30BaTeIbHON TPACKTOPUH C YUETOM YCTOHUMBBIX MO3HABATEIBHBIX HHTEPECOB;
2) cOopMHPOBAHHOCTH LIEJIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTUKH;
3) copMUPOBAaHHOCTh KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILIICHUU M COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU M MIIAJIIIUMH, B 00pa30BaTEIbHOM,
OOIIIECTBEHHO IMOJIE3HOU, YUeOHO-HCCIIeJOBATEILCKOM, TBOPUECKON M IPYTUX BUAAX NEATEIHHOCTH;
4) yMeHHe SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW M MMCHbMEHHOW PeYH, TOHMMATh CMBICIT TIOCTaBJICHHOM 33a]1auu, BEICTPAUBATh
ApryMmeHTaluIo, MIPUBOJUTH IPUMECPBI

5) mpejcraBlieHHE O MaTEMaTUYECKOH HayKe Kak cpepe uenoBedecKoi AeTeIbHOCTH, 00 dTanax e€ pa3BUTUs, O €€ 3HAUMMOCTH I Pa3BUTHUS LUBUIU3ALUH;
6) KPUTUYHOCTH MBIIIIJICHUS, YMEHUE PAcIO3HABATh JJOTMYECKH HEKOPPEKTHBIE BHICKA3BIBAHNS, OTJINYATh TUIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTH MBILIUICHHS, MHUIIUATHBA, HAXOAUYNBOCTh, AKTUBHOCTH MPH PEIICHUN alre0pandeckux 3a1ad;

8) yMeHne KOHTPOJIMPOBATh MPOIIECC M PE3YNbTaT y4eOHOH MaTeMaTHIeCKOl NesITeIbHOCTH;

9) c1oCOOHOCTDH K AIMOIIMOHAIEHOMY BOCIIPHATHIO MAaTEMaTHYECKHX O0BEKTOB, 3ajay, PEIICHUH, paCCYKICHUH.

MeTanpe/JMeTHbIe:

1) ymeHHe caMOCTOSTENBHO NIAHUPOBATh aJIbTEPHATUBHBIE ITyTH JOCTHKEHHUS 1ieieil, 0CO3HaHHO BBIONpaTh Hanbosee 3P eKTUBHBIE CIIOCOOBI pEeLICHHUs
y4eOHBIX M [T03HABATENIBHBIX 3a/1a4;

2) yMeHHE OCYIIECTBISATh KOHTPOIIb 110 pe3yIbTaTy U 10 CIoco0y IeHCTBHS Ha yPOBHE MPOU3BOIBHOTO BHUMAHHS U BHOCUTh HEOOXOIUMBIE KOPPEKTHBBI;



3) yMeHHe a/IeKBaTHO OLICHMBATh MPABMIIBHOCTh HITH OIIMOOYHOCTD BBIITOJIHEHHS yUeOHOM 3a7auu, €€ 00ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE
BO3MOYHOCTH €€ PEIIEHUS;

4) 0CO3HAHHOE BJIaJICHHE JIOTUYECKUMU JICHCTBUSMU ONPEICICHUS TIOHATHIA, 0000IICHHsI, YCTAHOBIICHHSI aHAJIOTHH, KJIacCU(UKAIIMKA HA OCHOBE
CaMOCTOSITEIILHOTO BBIOOPA OCHOBAHUI U KPUTEPUEB, YCTAHOBIICHHSI POJOBUIOBBIX CBSI3CIH;

5) ymMeHHe yCTaHaBIMBATh IPUYNHHO-CIICACTBEHHBIE CBA3H; CTPOUTH JIOTHUYECKOE PACCYXKACHUE, yMO3aKIIOUeHHEe (MHAYKTUBHOE, IEAYKTUBHOE U IO
aHaJIOTHH) U BBIBOJBI;

6) yMEeHHE CO3/1aBaTh, IPUMEHSATH M IPE0OPa30BbIBATH 3HAKOMO-CUMBOJIMYECKUE CPEIICTBA, MOJICITU U CXEMBI JIJISl PEIICHHS YYSOHBIX M MTO3HABATEILHBIX
3amad;

7) yMeHHE OPraHH30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JACATEIBHOCTh C YUUTEJIEM U CBEPCTHUKAMU: ONPEICIATh LENH, paclpeieleHue
GbyHKUIMH 1 posiell y9aCTHHKOB, B3aUMOCHCTBUE U 00IIUe CrIOcOObI paboThl; yMEeHHE paboTaTh B rpyIIe: HAXOIUTh o0IIee pelieHre U pa3pemarThb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIHMIA U Y4€Ta HHTEPECOB; CIIyIIaTh NapTHEPA; GOPMYITUPOBATh, ApTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE;
8) copmMupoBaHHOCTH Y4EOHOH M 00IIENIOIB30BATENBCKONM KOMIIETEHTHOCTH B 00JIaCTH UCTIOIB30BaHMs HH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHIA
(MKT-koMIIeTEeHTHOCTH);

9) HepBOHa‘Ia.HLHI)Ie HpeI[CTaBJICHI/DI 06 HNACAX U O METOAaX MAaTEMATUKHN KaK 06 YHI/IBepCEU'II)HOM SA3BIKC HayKI/I U TEXHHUKHU, O CpeI[CTBe MOI[CJ'II/IpOBaHI/IH
SIBJICHUM U [IPOLIECCOB;

10) ymeHHMe BHIETh MATEMAaTHICCKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOIN CUTYaIlMy B APYTUX TUCITUILUIMHAX, B OKPY)KAIOIIEH )KU3HM,

11) ymeHHe HaXOUTh B pa3IMYHbIX UCTOYHHKAX HHPOPMAIUIO, HEOOXOIUMYIO JIJIS PEIICHUS MaTEMAaTHYSCKUX MPOOJIeM, U MPEACTABIIATL €€ B MOHATHON
(dbopMe; IPUHUMATh PEIICHNE B YCIOBHIX HETIOJHON M M30BITOYHON, TOYHOH M BEPOSITHOCTHOW MH(OPMAIIHH;

12) ymeHue MoHUMaTh U UCTIOJIb30BaTh MaTEMAaTHUECKUE CPEICTBA HATJISITHOCTH (PUCYHKH, YEPTEXKHU, CXEMbI U p.) AJIS WIUTIOCTPALMH, HHTEPIIPETALUH,
apryMeHTanuu,

13) ymeHue BbLABUIaTh TUIIOTE3bI IPH PELICHNH Y4E€OHBIX 33j1ad ¥ MOHUMATh HEOOXOIMMOCTb UX MTPOBEPKH;

14) ymeHue NpUMEHSTh MHIYKTUBHBIC U ACAYKTUBHBIC CITIOCOOBI pacCyKICHU, BUJIETh Pa3UYHbIC CTPATETUN PEIICHUS 3a/1a4;

15) noHrMaHue CYITHOCTH aJITOPUTMUYECKUX TIPEITMCAHNN U YMEHHE JIHCTBOBATh B COOTBETCTBHUHU C MIPEAJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOATENBHO CTABUTH 1I€TH, BEIOMPATh U CO3/IaBaTh AITOPUTMBI JJIsl PEIIEHHUs yUeOHbIX MaTEMaTHIECKHUX MPO0IIeM;

17) ymeHme MIaHupOBaTh U OCYIIECTBIISATH ICATEIHHOCTh, HAITPABJIIEHHYIO HA PEIIEHUE 3a/1a4 HCCIIeI0BATEIbCKOTO XapaKkTepa.

npeaMeTHbIE:
1) ymenue paboTarh C MATEMaTHYECKUM TEKCTOM (CTPYKTYpUPOBaHUE, U3BJICUEHHE HEOOX0IMMOM HH(OPMALIUH ), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIIU
B YCTHOM U MUCHbMEHHON peyH, MPUMEHSISI MaTEMaTUUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIB30BaTh Pa3INYHbIE

SI3BIKM MATEMATHKH (CIIOBECHBIHN, CHMBOJIIMYECKHUH, Tpadudeckuii), 000CHOBBIBATH CYKICHHS, TPOBOANTD KJIACCU(PUKAIINIO, TOKA3hIBATh MATEMAaTHICCKHUE
YTBEPKICHUS;



2) BnageHre 0a30BbIM MOHATHHHBIM aMapaToM: UMETh MPEICTABICHUE O YUCIIC, BIaICHUE CHMBOJIBHBIM SI3bIKOM alireOphl, 3HAHHE 3JIEMEHTaPHBIX
(yHKIIMOHATBHBIX 3aBUCIMOCTEH,

3) yMeHHE BBINONHATH anredpandeckue npeoOpa3oBaHus PALMOHANBHBIX BBIPAXKCHUMN, IPUMEHSTh UX JUIS PELICHUS Y4eOHBIX

MaTeMaTHUYECKUX 3a/1a4 M 3371a4, BOSHUKAIOIIUX B CMEKHBIX YUCOHBIX MPEIMETAX;

4) yMeHHe MOJIb30BATHCS MATEMATHIECKUMHU (POPMYJIAMHU M CAMOCTOSTENIFHO COCTABIATH (DOPMYJIBI 3aBUCMOCTEH MEX/1y BETMUYMHAMU Ha OCHOBE
0000IIeHNS YaCTHBIX CITy9YaeB M SKCIIEPUMEHTA;

5) ymMeHue pemiath JIMHEeHHbIe U KBaIpaTHbIE YPAaBHEHUS U HEPABEHCTBA, a TAK)Ke PUBOIUMBIE K HUIM YPaBHEHHUsI, HEPAaBEHCTBA, CUCTEMbI; IPUMEHSTh
rpaduuecKue MpeaCTaBICHNUs IS PEIICHUs U UCCIIeIOBaHUS YPaBHEHH, HEPAaBEHCTB, CUCTEM; IPUMEHSTH MOJTYyYCHHBIC YMEHHUS JUIs PELICHUS 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX ITPEIMETOB, IPAKTUKH;

6) oBJa/ieHre CUCTEMON (PYHKIIMOHAIBHBIX MMOHATHH, ()YHKIIMOHATIBHBIM S36IKOM U CHMBOJIMKOM, YMEHUE CTPOUTH IpaKy (PyHKIMH, ONMCHIBATD UX
CBOMCTBA, UCTIONB30BaTh (DYHKIIMOHATIBHO-TpaduIecKre NPeACTAaBICHUS Ul ONIMCAaHHS U aHAIM3a MATEeMaTHUECKUX 33724 U PEaIbHBIX 3aBUCUMOCTEH;

7) oBla/ieHHe OCHOBHBIMH CIIOCOOaMHU MPEACTABICHUS U aHAJN3a CTATHCTUYECKUX JaHHBIX; YMEHHE PEIaTh 331a4H Ha HAX0XKIEHHE YaCTOTHl U BEPOSTHOCTH
CIIy4allHbIX COOBITHI;

8) yMeHUe IPUMEHSTh H3YYCHHBIC TIOHATHS, PE3yJIbTaThl K METO/IbI ITPH PELICHUY 3a/1a4 U3 PA3JIUYHBIX pa3/ieioB Kypca, B TOM YHUCIIE 3a/1a4, HE CBOSIIUXCS
K HETIOCPEACTBEHHOMY IPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

COJEPKAHUE KYPCA

APUOMETUKA

PanmnonanbHbie ynesa. Pacimpenne MHOKECTBA HATYpaJIbHBIX YMCEN JO MHOKECTBA LIEJbIX. MHOKECTBA LEJIbIX YUCEN 10 MHOKECTBA PALlIOHAIIbHBIX.
PanyoHanpHOE 4KCiI0 Kak OTHOLIEHHE m/n, TAe m — 1IeJ0€ YUCIO0, #— HaTypanbHoe. CTeNeHb ¢ IEeIbIM 0Ka3aTeIeM.

JeiicTBuTesbHbIe Yncaa. KBanpatHsiii kopeHb u3 uncia. KopeHs TpeTbeii cTeneHu. 3anuch KOpHEH ¢ MOMOIIbIO CTENEHU C JPOOHBIM IIOKA3aTENEM.
ITonsiTue 006 upparoHanbHOM uucie. MpparoHanbHOCTh YHCIAa M HECOM3MEPUMOCTh CTOPOHBI M AMArOHANIN KBajpaTa. JlecsTnuHble NPUOIMKEeHNS
UppaLMOHATIbHBIX YUCEIL.

MHO0XeCTBO JeHCTBUTEIBHBIX YHCEIT; IPEACTaBIECHUE JeHCTBUTEIBHBIX YHCENI OECKOHEUHBIMH JECSITUYHBIMU Apo0siMu. CpaBHEHHE JEHCTBUTEIBHBIX YUCEN.
Koopaunartnas npsimast. 3o0pakeHne yncen TOUKaMu KOOPJUHATHON MpsMOM. UNCIIOBbIE IPOMEKYTKH.

N3mepenusi, npudanxkeHusi, OeHKH. PazmMepsl 00bEKTOB OKPY’KAIOIIEro MHpa (OT 3JIEMEHTAapHBIX YacTHUIl 10 BeeneHHoil), JUIMTenbHOCTh MPOIECCOB B
OKpYy>KaroleM Mupe. Beienenne MHOXKHUTENSI — CTENEHH JeCATH B 3anucy yrcia. [IpubnmkEénHoe 3HaueHne BeIMYMHBL, TOYHOCTD Mpudixenus. [Ipukunka
U OLIEHKA PE3YyJIbTaTOB BBIYNCICHHH.

AJITEBPA

Anrebpanueckue BbipaxkeHus.

ByKBEHHbIe BblpaxKeHWa (BblpaXKeHUa ¢ nepeMeHHbIMMU). Y1cnoBoe 3HaYeHWe BYKBEHHOIO BbipaxkeHWA. [LonycTmble 3Ha4YeHMA NnepeMeHHbIX. NoacTaHOBKa
BblpaXeHMN BMeCTO nepemeHHbIx. [peobpasoBaHme GYKBEHHbIX BblpaXKeHU Ha OCHOBE CBOMCTB apuPpMeTUUYECKUX AeNCTBMN. PaBEHCTBO OYKBEHHbIX
BblpayKeHui. TOXKAecTBo.



CTeneHb C HaTypa/ibHbIM NoOKa3aTesnem u eé cBoicTBa. OA4HOUYNEHbI U MHOToYIeHbl. CTeneHb MHorouneHa. CNosKeHue, BbluMTaHMe, YMHOXKeHNe
MHOro4seHoB. PopMy/ibl COKPALWEHHOTO YMHOMKEHMA: KBaZpaT CYMMbl U KBaApaT pasHocTU. Dopmyna pa3sHOCTU KBagpaToB. Mpeobpa3oBaHue LLEeaoro
BbIpaXKEHMA B MHOTOY/1IEH. Pa3fioXKeHWe MHOTOUIEHOB HAa MHOXXUTENN. MHOroYneHbl C 04HOM nepeMeHHoN. KopeHb MHorouieHa. KBagpaTHbIN TPEXYNEH;
Pa3NoKeHNe KBaApPaTHOTO TPEXYIEHA Ha MHOXKUTEN.

Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoit gpodu. CiokeHne, BRIUNTaHNE, YMHOKCHHE, IeTIeHHE anreOpandeckux apodeii. CTeneHs ¢
LIEJIBIM [IOKA3aTeNeM U €€ CBOMCTBa.

ParrionanpHble BBIpaXKeHUS U UX ITpeoOpa3oBanus. Jl0ka3aTesbCTBO TOKIECTB.

KBanpartasie kopHu. CBOHCTBa apr(pMeTHUECKUX KBAJPAaTHBIX KOPHEH U X IPUMEHEHHUE K IPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUH U BHIYHCIICHUSM.
YpaBHeHus. YpaBHeHMe ¢ 01HOI nepeMeHHOl. Kopenb ypaBHeHus. CBOMCTBA YUCIIOBBIX PABEHCTB. PABHOCHIIBHOCTD ypaBHEHUIA.

Jluneitnoe ypaBaenue. KBanparnoe ypaBuenue: ¢hopMyiia KOpHel KBaapaTHOro ypaBHeHus. Teopema Buera. Penienne ypaBHeHHA, CBOAAIIUXCS K
JMHENHBIM U KBaJpaTHbIM. [IpuMepsl perieHus ypaBHeHUH TpeTbell 1 4eTBEPTOM cTeneneil. Pemenue qpoOHO-palinoHaNbHBIX YPaBHEHHH.

VYpaBHeHMeE ¢ 1ByMs IEpEMEHHBIMHU. JIMHEHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU, IPUMEPBI PELLICHHUs YPABHEHUH B LIEBIX YHCIIAX.

CucteMa ypaBHEHMH ¢ IByMs lepeMeHHbIMH. PaBHOCHIIBHOCTB cucTeM. CHUCTEMBI ABYX JIMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU; PEILICHHUE
MOJCTAHOBKOM U cioxkeHueM. [Ipumepsl pelenns cucTeM HeJTMHENHBIX YPABHEHUH € ABYMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aNredpanyecKuM CrocoOOM.

JlekapTOBbI KOOPJMHATHI Ha IIOCKOCTHU. ['paduueckas HHTEpHIpeTanus ypaBHEHHs C IByMs IepeMEeHHBIMU. I'pa ik TMHEHHOro ypaBHEHHUS C ABYMS
NEPEMEHHBIMHU; YITIOBOM KO3((UIMEHT NPsIMOI; YCIIOBHE MapajlIeIbHOCTH NMpSMbIX. [ padukn npocTedinmx HeIMHEHHBIX ypaBHEHHUH: apabouia, rurnepoouia,
OKpY>KHOCTb. ['padrueckast HHTEpIpeTalns CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

HepagencrBa. UncioBble HepaBEeHCTBA U UX CBOMCTBA.

HepaBeHCTBO € 04HOM NepeMeHHON. PaBHOCMAbHOCTb HepaBeHCTB. J/InHelHble HepaBeHCTBa C OAHON NepemMeHHOW. PaBHOCUILHOCTb HEPaBEHCTB.

JIHeHble HepaBEHCTBA C O4HOM NepeMeHHoN. KBaapaTHblie HepaBeHcTBa. CUCTEeMbl HEPABEHCTB C O4HOM NepeMeHHOW.

OYHKLNN

OcHoOBHbBIE MOHATHSA. 3aBUCUMOCTU MeX 1y BenuunHaMu. [lonsatue pynkuuu. O6aacTh onpeeneHrs 1 MHOXKEeCTBO 3HaueHu GyHKuu. CriocoObl 3a1aHust
¢bynakuun. ['paduk pynkuuu. CoiictBa GyHKIMI, nX oToOpaskeHue Ha rpaduke. [Ipumeps! rpaduKoB 3aBUCHUMOCTEN, OTPaKaIOLIUX PeaibHbIE MPOLECCHI.
Yucnosbie pyHkuun. OyHKIMHI, OMUCHIBAIOLIUE NPAMYIO U 00paTHYIO IPONOPLIUOHATIbHBIE 3aBUCUMOCTH, X TpaduKu U cBoicTBa. JIuneitnas Gynkuus, e€
rpaduk u cBoiictBa. KBanparnunas ¢pynkuus, e€ rpagux u cBoiictBa. CTeneHHble (PyHKIUU ¢ HATypaJbHBIMU MOKa3aTeasiMu 2 U 3, UX TpauKH U CBOMCTBA.
I'padukn pyrkumit y =,y =,y =|x|.

YucaoBble Mocjie10BaTeIbHOCTH. [[0HATHE YMCIOBOI MOCIIEIOBATETFHOCTH. 3aJaHNE TTOCIIEI0BATEIEHOCTH PEKYPPEHTHOM hopmynoit u popmyron n-
204JIeHA.

Apudpmerrnueckas 1 reoMeTpudeckas nporpeccur. @opMmyiisl n-eousieHa apupMEeTHIECKONH U TeOMETPHUUECKON MPOTPECCHil, CyMMBI IEPBBIX /1-X YICHOB.
N300pakeHne 4IeHOB apu(PMETHIECKON U TeOMETPUIECKOH MPOorpeccuii TOUKaMy KOOPIUHATHON TNIOCKOCTH. JIMHEWHBIN M 9KCITOHEHIMAIbHbIN POCT.
CnoHble TPOLEHTHI.



BEPOATHOCTD U1 CTATUCTHUKA

OnucarenbHas craTucTuka. [Ipeacrapnenne naHHbIX B BUIE TaOIuIl, quarpamm, rpa¢pukoB. CiaydaiiHasg n3aMeHYMBOCTh. CTaTUCTUYECKUE XapAKTEPUCTHKU
Habopa JaHHbIX: CpeaHee apupMeTHIecKoe, MeinaHa, HauOoJbllee U HauMeHbIlee 3HaueHUs, pa3Max. [IpencraBiieHre o BHIOOPOUYHOM HCCIIEI0OBaAHUU.
CayuaiiHble cOOBITHS U BEPOSITHOCTD. [[oHSATHE O CITyyaifHOM OMBITE U CIYYailHOM U ciiydyaitHOM coObITud. YacToTa cirydaifHOrO COOBITHSL.
CraTucTHYeCKUi TIOJIX0/ K MOHATHIO BEPOSTHOCTH. BEpOsSTHOCTH MPOTUBOMOIOKHBIX COOBITHH. He3aBrcuMble COOBITHS. Y MHOKEHUE BEPOSTHOCTEH.
JlocToBepHBIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTE coObITHH. Kitaccuyeckoe onpezenenne BepoITHOCTH.

Komo0unatopuka. Perenne koMOMHATOPHBIX 33124 niepebopom BapuanToB. KomOnHatopHoe npaBuino ymHoxxenus. [lepectanoBku u akropual.
JIOI'MKA U MHOXECTBA

TeopeTuko-MHOKeCTBeHHbIE OHATHA. MHOXKECTBO, 3JIEMEHT MHOKECTBA. 3a/1aHNE MHOYKECTB IEPEUNCICHUEM AIEMEHTOB, XapaKTePUCTUYECKUM
cBoiicTBOM. CTaHIapTHBIE 0003HAUEHHS YUCIOBBIX MHOKECTB. [TycToe MHOXecTBO U ero o6o3HadyeHue. [lonmHoxkecTBO. OOBEIMHEHNE U IIEpeceUeHUe
MHO’KECTB, Pa3HOCTb MHOXECTB.

Wnmroctpanys OTHOLIEHUH MEXly MHO>KECTBAMHU C IIOMOILBIO Juarpamm Jiliiepa — BenHa.

DJIeMeHThI JIOrMKHU. [IoHATHE 0 PaBHOCUIIBHOCTH, CII€I0BAHUH, YIIOTPEOICHHUE JIOTHYECKUX CBA30KECIU. .., MO ..., 8 MOM U MOIbKO 8 MOM CIyyae,
JIOTUYECKUE CBA3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUAU

HcTopust hopMHpOBaHUS MOHATHS YUCIIA: HATypaJIbHBIE YUCIIA, TPOOU, HEJOCTATOYHOCTh PAIIMOHATIBHBIX YHCEI JJISi TEOMETPUIECKUX U3MEPEHUIA,
uppanroHaibable yrcna. CTapuHHbIE cucTeMBbl 3anuck yucen. Jpoou B BaBunone, Erunrte, Pume. OTkpbiTHE NecaTHUHBIX 1pobeld. CTapruHHbBIE CUCTEMBI
Mmep. [ecstuunbie ApoOu U MeTpuueckas cuctema mep. [losiBiaeHune oTpunaTenbHbIX yncen u Hyis. JI. Marauukwuit. JI. Diinep.

3apoxaenue anreOpsl B HeApax apupmeTuku. An-Xopesmu. Poxnenne OykBenHoi cumBonuku. [1. depma, @. Buer, P. [lekapt. Mctopus Bompoca o
HaXOXIECHUU (POpMyJ1 KOpHEH anreOpanyeckux ypaBHEHUH, HEPA3pEIIMMOCTh B pajinKajax ypaBHEHUH cTeneHu, 6onbuei yetelpéx. H. Tapranbs, [Ix.
Kapnano, H. X. A6ens, D. 'anya.

N300perenne MeToaa KOOPIUHAT, IIO3BOJIAIOLIETO NEPEBOIUTH FeOMEeTpHUecKre 00BEeKThI Ha s13bIK anreopsl. P. Jlexapt u I1. @epma. [Tpumepst pasnndnbix
CUCTEM KOOPJUHAT HA IUIOCKOCTH.

3anaya Jleonapno [Iu3anckoro (PuboHau4n) o Kposnmkax, uncina GudoHauyn. 3ajaga o MAXMaTHON JTOCKE.

Hctoku Teopun BEpOSTHOCTEH: CTpaxoBoe Jieno, azapTHeie urpbl. [1. ®epma u b. [Tackans. . bepaymmm. A. H. Konmoropos

TemaTuuyeckoe NJIAHUPOBAHUE

7 Knacc
Nen/m OcHOBHOE coJiep:KaHue M0 TeMaM KoanuectBo yacoB
1 JpoOu 1 npOLEHTHI 16
2 IIpsimast 1 0OpaTHAs MPOMOPLUHOHAIEHOCTh 10
3 Bgenenue B anredpy 11
4 YpaBHeHUs 15
5 Koopaunats! u rpaduku 14




6 CBoJiCTBa CTENEHU C HATYpPaJIbHBIM MOKA3aTEIEM 10

7 MHorousneHsl 18

8 PasnoxxeHne MHOroujieHa Ha MHOXUTEIN 19

9 YacroTa 1 BEpOATHOCTh 3

10 IToBTOpEHME. 4
Urorosas koHTpobHas paboTa

TemaTH4yeckKoe INIAHUPOBAHUE
8 Kknacc
Neni/n OcHOBHOE coJiepKaHue M0 TeMaM KoJunuecTBo yacos

1 Anrebpanyeckue 1podu 20

2 KBaznpatHbie KopHH 15

3 KBanpatHsle ypaBHEHHS 19

4 Cucrembl ypaBHEHUN 20

5 DyHKIMU 14

6 BeposiITHOCTB M CTaTUCTHKA 9

7 [ToBTOpeHwue. 5
HTorosast KoHTpoJibHas paboTa

TemaTHuyeckoe NVIAHUPOBAHUE
9 Kknacc
Nen/m OcHOBHOE coJiep:KaHue 10 TeMaM KoanuectBo 4acoB

1 HepaseHnctBa 18

2 KBanpatnunas ¢pyHKIms 19

3 YpaBHEHHUs U CUCTEMbI YPAaBHEHUI 26

4 ApudmeTrrueckas v reoMeTpUYecKasi IpOrpeccuu 18

5 CraTucTHKa U BEPOSITHOCTD 9

6 IToBTOpEHHE. 12
HToroBas koOHTpoJibHas paboTa




IF'EOMETPHUA
TPEBOBAHMHUA K PE3YJIBTATAM OBYYEHUSA U OCBOEHHIO
COJIEPKAHUSA KYPCA
[Iporpamma obecrieunBaeT JOCTHKEHHUE CIASAYIOMIUX PEe3yIbTaTOB OCBOCHHS 00pa30oBaTEILHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs:
JInyHOCTHDBIE:
1. dopmupoBaHME OTBETCTBEHHOIO OTHOLIEHUSA K YYEHUIO, FOTOBHOCTM M CMOCOBHOCTM 06YyYatoLMXCA K CAaMOPa3BUTUIO MU CaMOObpPa3oBaHUIO Ha OCHOBE

MOTUBALMM K 0BYYEHMIO M MO3HAHWIO, BbIBOPY AanbHelwero ob6pasoBaHusa Ha 6a3e OpMEHTUPOBKKU B Mupe npodeccuii n NnpodeccuoHanbHbIX
npeanoyYTeHUiA, 0OCO3HaHHOMY MNOCTPOEHUIO MHAMBUAYANbHON 06pa3oBaTeIbHOM TPAEKTOPUM C YH4ETOM YCTOMYMBBIX NO3HaBaATE/IbHbIX MHTEPECOB;

2. ®opMuUpOBaHUE IETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NMPAKTHKH;

3. ®opMupoBaHUEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMM, CTApPIIUMH U MJIaJLIMMU B 00pa30BaTeNbHOM,
OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIIeI0BATENIbCKON, TBOPUECKOM U IPYTUX BUIAX JIEATEIBHOCTH,

4. YMmeHnue SACHO, TOYHO, 'PAMOTHO H3J1araTb CBOU MbBICJIU B yCTHOfI U IUCbMEHHOU pe€4un, IOHUMATh CMBICIT IOCTaBJIEHHON 3aJa41, BbICTpauBaTb
apryMeHTalu0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI,

5. KpuTHYHOCTh MBINUICHUS, YMEHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

6. KpeaTuBHOCTH MBITIUICHUS, MHUIIUATHUBY, HAXOYHUBOCTh, AKTUBHOCTH MPHU PEIICHUHA TEOMETPUUECKUX 3a]1aY;

7. YMeH#e KOHTPOJIUPOBATh MPOIECC U Pe3yabTaT yueOHOW MaTeMaTHUeCKOU e TeIbHOCTH,

8. CrtocoOHOCTH K AIMOIIMOHATILHOMY BOCIIPHATHIO MaTEMaTHUYECKUX 00BEKTOB, 3a71a4, PEIICHHUH, PACCYKICHHUH;

MeTanpeameTHble:

1. YMeHne caMOCTOSTEIIBHO IJIAHUPOBATh aJIbTCPHATUBHBIC MTYTH JOCTH)KECHUS 1eJIel, 0CO3HAHHO BBIOMpaTh HanboJee 3(hGeKTHBHBIE CTIOCOOBI PEIICHUS
y4eOHBIX 1 IMO3HABATEJIBHBIX 33/1a4;

2. YMeHue oCyliecTBIATh KOHTPOJIb MO PE3yJIbTaTy U 1O COco0y NEHCTBUS Ha YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOAMMBIE KOPPEKTUBHI;
3. YMeHue afeKBaTHO OIICHUBAThH MPABMIILHOCTH MJIH OIIMOOYHOCTH BHITIOTHEHUS y4eOHOH 3a7auu, €€ 00beKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ pEIICHUS;

4. Oco3HaHHOE BJIaJICHUE JIOTHIECKUMHU JICHCTBUSIMH OTIPEIEIICHNSI TOHATHH, 0000IIeHNsI, YCTAaHOBIICHHUS aHAJIOTHH, KJIIACCU(UKAIINU Ha OCHOBE
CaMOCTOSITEITLHOTO BEIOOpA OCHOBAHWI U KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBS3CH;

5. YMeH#ue yCcTaHaBIMBATh MPUUYUHHO-CIICICTBEHHBIC CBS3U, CTPOUTH JIOTHYECKOE PaCcCCyKJIEHUE, YMO3aKII0UeHHE (MHIYKTUBHOE, IEAYKTUBHOE U TIO
AHAJIOTUH) U BBIBOJIBI,

6. YMeHHe c0o3/1aBaTh, MPUMEHSITH U TPEOOPA30BLIBATH 3HAKOBO-CUMBOJIUYECKHE CPEJICTBA, MOJCIIU U CXEMBI JUTsI pElIeHUs] yUeOHBIX U TT03HABATEIbHBIX
3a7a4;



7. YMeHre opraHiu30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESTEIILHOCTD C YUYUTENIEM U CBEPCTHUKAMU: ONPEAEIATh LIEJH, PaclpeaeiiaTh
(GYHKIMH U POJIM YYaCTHUKOB, 00IIIKE CIOCOOBI paboThl; yMEHHE padoTaTh B IPYIIe: HAXOAUTH 00IIee pelIeHre U pa3pemaTh KOHQIUKTH Ha OCHOBE
COTJIACOBaHM MO3ULUHI U yu€Ta HHTEPECOB; CIAYyIIaTh NapTHEPA; GOPMYIUPOBATh, APIYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE;

8. ®opMupoBaHUE U pa3BUTHE YUEOHOUM U OOIIIEN0Ih30BaTEILCKON KOMIIETEHTHOCTH B 00JIaCTH MCIIOIL30BaHUS HHPOPMAITMOHHO-KOMMYHHKAITMOHHBIX
texHojorui (MKT-komMIteTeHTHOCTH);

9. ®opmupoBaHUE MEPBOHAYAIBHBIX IPEICTABICHUH 00 HIIEAX U O METO/IaX MAaTEMaTHKH Kak 00 YHHUBEPCAIbHOM SI3bIKE HAYKU Y TEXHUKH, O CPEJICTBE
MOJICTTUPOBAHUS SIBJICHUH M IPOIIECCOB;

10. YMeHue BMAETb MaTEMATMYECKYIO 3324y B KOHTEKCTe NPOBAEMHON CUTYaLMK B APYTUX OUCLUMNANHAX, B OKPYKAIOLWLEN KU3HU;

11. YMeHne HaxXouTh B Pa3IHMYHBIX HCTOYHUKAX HHPOPMALINIO, HEOOXOAUMYIO JUIS PELICHUSI MATEMaTUIECKHUX MPOOJIEM, U TIPEICTABIATE €€ B TIOHATHOM
¢dbopme; MPUHUMATD PEUICHUE B YCIO-BUSAX HETIOIHOM U M30BITOYHON, TOUHOW U BEPOATHOCTHON HH(OpMAIINH;

12. YMeHne NOHUMAaTh U UCII0JIb30BaTh MATEMATUYECKUE CPEACTBA HATJIAHOCTH (PUCYHKH, YEPTEKHU, CXEMBI U JIp.) Ul WUTIOCTPALIMY, HHTEPIIPETALINY,
apryMeHTaluy;

13. YMeHue BbIIBUraTh FUIIOTE3bI IPU PEIICHUH y4eOHBIX 3a/1a4 U [IOHUMATh HEOOXOAMMOCTb UX IIPOBEPKU;

14. YMmeHne NnpuMeHATb MHAYKTUBHbIE U AeyKTUBHbIE CNOCObbl paccy>KAeHUN, BUAETb Pa3/inyHble CTPaTernm peLueHna 3agay;

15. lMoHUMaHue CyLHOCTU aNrOPUTMUYECKNX npe,u,nmcaHMf/i nymeHune ,EI,EI\;ICTBOBaTb B COOTBETCTBUU C NpeaNoKeHHbIM a/ITOPUTMOM;
16. YmeHuMe camoCToATENbHO CTAaBUTb LN, BbI6MpaTb M CO34aBaTb a/ITOPUTMbI ANA pelleHnA yL-Ie6HbIX MmaTemaTn4yeCKmnx r|p06neM;

17. YMeHure mi1aHupoBaTh U OCYUIECTBIISTh ACSITENbHOCTD, HAIIPABJICHHYIO Ha PELICHHE 3aa4 UCCIIeI0BAaTEILCKOIO XapaKkTepa;

IMpexmeTHbIE:

1. OBnanenne 6a30BBIM MOHSATHITHBIM alapaTOM MO0 OCHOBHBIM pa3/iesiaM COJIEP>KaHus; TIPECTaBICHUE 00 OCHOBHBIX M3Y4aeMbIX MOHATHUAX (YHCIIO,
reoMeTpuyeckas Gurypa, BEKTOp, KO-OpIMHATHI) KaK BAKHEUITUX MAaTEMAaTHYECKUX MOJIEIISX, TO3BOJISIONINX OMHMCHIBATh M U3YYaTh PEaIbHBIE MPOLIECCH
SIBJICHMSI,

2. YMenue paboTath ¢ FTeOMETPUUYECKUM TEKCTOM (aHATM3UPOBATh, U3BJIEKATH HEOOXOANUMYIO HH(POPMAIIHIO), TOYHO U TPAMOTHO BBIpaXaTh CBOM MBICIIU B
YCTHOHM ¥ MUCHbMEHHOW PEYM C MPUMEHEHUEM MAaTEeMaTUYECKOW TEPMUHOJIOTUU U CUMBOJIMKH, UCTIOJIL30BaTh PA3JIUYHBIE S3BIKA MAaTEMATHUKH, TPOBOAUTH
KJ1accu(UKaINU, JOTHIeCKue 000CHOBaHUS, I0KA3aTEIhCTBA MATEMATHIECKUX YTBEPKICHHUIA,

3. OByajieHre HaBBIKAMH YCTHBIX, TUCbMEHHBIX, MTHCTPYMEHTAILHBIX BHIYUCIICHHUIA;

4. OBnajsieHUE TEOMETPUUYECKHUM SI3LIKOM, YMEHHUE UCTIOJIb30BATh €T0 JJIS OMTUCAHUS IPEIMETOB OKPYKAIOIIETO MUPA, PA3BUTHE MPOCTPAHCTBEHHBIX
MPEICTAaBICHUN ¥ H300Pa3UTENHHBIX YMEHUH, TPHOOPETEHNE HABBIKOB T€OMETPUIECKHX TIOCTPOSHHIA;

5. YcBOEHHE CUCTEMAaTHYECKMX 3HAHWH O TUIOCKUX (PUTypax M MX CBOMCTBAX, a TAK)KE HAa HATJISITHOM YPOBHE — O TIPOCTEHUIITUX MPOCTPAHCTBEHHBIX TEJaxX,
YMEHHE MPUMEHSITH CUCTEMAaTUYECKHUE 3HAHUS O HUX JIJISl PEIICHUS] TEOMETPUUECKUX U MTPAKTUUYECKUX 337124,

6. YMeHre u3MepsTh JJTUHBI OTPE3KOB, BEJIMYMHBI YTIIOB, HCIIOJIB30BATh (DOPMYJIIBI 11l HAXOKICHHSI IEPUMETPOB, TUIOMIAIeH 1 00bEMOB T€OMETPUIECKUX

¢uryp;



7. YMeHUue npuMeHATb U3y4yeHHble NOHATUA, pe3ynbTaTbl, MEeTOAbl AN1A pelleHMa 3a4a4 NPAaKTUYECKOro xapakTepa U 3aga4 n3 CmeXXHbIX AUCUMNANH C
MCNosib30BaHMEM NMpPU HEO6XO,CI,VIMOCTM CNpPaBOYHbIX MaTEPUNANIOB, KaJIbKYy/ZIATOPA, KOMMNbIOTEPA.

COAEPHAHUE KYPCA

Harasnnas reomerpusi. Harnsasle npenctaBieHus o IpOCTPaHCTBEHHBIX (Urypax: Ky0, mapajienenunes, npusma, nupamua, map, chepa, KoHyc,
uunHap. M3o06paxkenue npoctpancTBeHHBIX Guryp. Ilpumeps ceuenuit. Muororpannuk. [IpaBunbabie MHOTOrpaHHUKH. [IprMepsl pa3BEpTOK
MHOT'OTPaHHUKOB, WINHAPA U KOHYCA.

[Tonsitne 00bEMa; euHUIBI 00bEMa. OOBEM NMPSIMOYTOIBHOTO MapajUIeNenunesa, Kyoa.

I'eomeTpuueckue gurypsl. [Ipsmeie u yrawl. Touka, npsmasi, mmockocTs. OTpe3ok, 1yd. Yroa. Buas! yrinos. BepTukanbHble B CMEKHBIE YTIIHL.
buccekrpuca yrna.

[TapannensHble U nepecekarouecs npsamele. llepnenaukynspusie npsMele. Teopembl 0 MapauIeIbHOCTH U NEPIEHAUKYIPHOCTH NpsAMbIX. [leprnienaukymnsap
Y HaKJIOHHAas K npaMoil. CepeuHHbIN NepIeHANKYISIP K OTPE3KY.

I'eomeTpuyeckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI YTIIa U CEPEIUHHOTO MEPIEHINKYIIApa K OTPE3KY.

TpeyronbHuk. BeicoTa, Menana, OuccekTpuca, cpeiHss JIMHUS TpeyrojabHUKa. PaBHOOEIpeHHbIE 1 PABHOCTOPOHHUE TPEYTOJbHUKH; CBOMCTBA U IPU3HAKU
paBHOOEIpEeHHOr 0 TpeyroybHuKa. [Ipu3Haku paBeHCTBa TpeyroabHUKOB. HepaBeHCTBO TpeyroiabHUKa. COOTHOIIEHUS! MEX/1y CTOPOHAMHU U YIIIaMHu
TPEYrOoJIbHUKA.

CymmMa yrnoB TpeyroiabHuKa. BHemnue yrisl Tpeyrosnbnauka. Teopema @aneca. [Tonodue tpeyronsuukos. Ilpu3znaku nogodus TpeyronbHUKOB. Teopema
[Mudaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO YyIJIa MPSMOYTOJIBHOTO TpeyroibHuKa 1 yriioB oT 0 1o 180°; mpuBeaeHne K OCTpOMY yIiIy.
Pemenue npsiMOyroyibHbIX TpeyrojibHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYIIbl, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
OJIHOTO U TOTO %€ yria. Pelienue TpeyroJbHUKOB: TEOPEMa KOCUHYCOB M TEOpEMa CUHYCOB. 3aMeuaTelIbHbI€ TOUKU TPEYTOJbHUKA.

YetbipéxyroapHuk. [Tapannenorpamm, ero cBoiictBa u npusHaku. [IpsmoyronbHuK, KBaapaT, poMO, MX CBOWCTBA U MpU3HAKU. Tpanenus, cpeHss JIMHUSL
TpaneLuy.

MHoroyronsHUK. Beltykiible MHOroyrojasHukd. CymMma yrioB BBITYKJIOIO MHOTOYTOJIBHUKA. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U kpyr. yra, xopaa. Cekrop, cerMeHT. LleHTpallbHBIi yroJl, BIUCAaHHbIN YroJl, BEJIMYMHA BIMCAHHOTO yIila. B3auMHOE pacnosnokeHue npsaMoin
U OKPY’KHOCTH, ABYX OKpYy>KHOCTeH. KacaTenpHas u ceKymiasi K OKpyKHOCTH, UX CBOMCTBA. BrincanHble M OIMCaHHBIE MHOTOYTOJIBHUKH. OKpY’KHOCTB,
BIIMCAHHAs B TPEYTOJbHUK, U OKPYKHOCTb, OITMCAaHHAs OKOJIO TPEYroJbHUKA. BriucaHHbIE M ONIMCAHHBIE OKPYKHOCTHU IPAaBUIBHOIO MHOTOYTOJIbHHUKA.
I'eomerpuueckue npeodpazoBanus. Ilonstre o paBencTse duryp. IlonsTHe 0 ABMKEHUN: OCEBas M LEHTPAIbHAS CHMMETPHUH, TapaJlJIeIbHBIN TepeHoc,
noBopoT. [lonsTe 0 nogo6uu Guryp u roMOTETUH.

[TocTpoenus ¢ moMoIIbIo HUPKYJI U TMHEHKH. OCHOBHBIE 33JJaud Ha TIOCTPOEHUE: JeJIEHHE OTPE3Ka M10M10JIaM; IIOCTPOECHUE yIJla, PABHOTO JaHHOMY;
MOCTPOCHUE TPEYTOJIbHUKA 110 TPEM CTOPOHAM; IOCTPOEHHE NEPIEHIUKYJIISAPA K IPSMON; IOCTPOEHUE OUCCEKTPUCHI YIIIa; AEJICHUE OTPe3Ka Ha nPaBHbBIX
yacTeH.

Pemienue 3a1a4 Ha BBIUUCIIEHHE, 10KA3aTEIbCTBO U IOCTPOCHUE C UCTIONB30BAaHUEM CBOWCTB U3YUEHHBIX (UTYD.

HN3mepenue reoMeTpruyecKux Beau4uH./iinHa otpeska. PacctosHre OT TOYKHM 10 NPpsAMOM. PaccTossHME MeK Iy TapauIeIbHBIMU IIPSIMBIMH.

[TepumeTp MHOTOYTOJTBHHKA.



JUInHA OKPY>KHOCTH, YHACJIIO 5I; JJINHA TYTU OKPY>KHOCTH.

I'pagycHas mepa yriia, COOTBETCTBHE MEXAY BEIMYMHOMN LICHTPAJIBHOTO YIJla U JUIMHON 1yTH OKPY>KHOCTH.

ITonsTne mnomaau miockux ¢uryp. PaBHococtaBieHHble U paBHOBeNUKUE GuUrypsl. [lnomans npsmoyroiasHuka. Ilnomanu napamiensorpamma,
TpeyrojpHHUKa U Tpaneuuu. [Inomans MHOro-yroiasauka. Ilnomanps kpyra u niaomaas cekropa. COOTHOLIEHHE MEX Y IUIOIAIsIMU HOJ00HbBIX (Uryp.
Pemrenue 3aa4 Ha BEIYMCIIEHUE U I0KA3aTEIBCTBO C UCTIONBb30BAaHUEM U3YUCHHBIX (POPMYIL.

Koopaunarel. Ypasuenue npsmoil. Koopaunatel cepeannsl otpeska. @opMyiia pacCTOSIHUS MEXAY IBYMSI TOUKAMU INIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
BexTopsl. [lnuna (Moxynb) Bektopa. PaBeHcTBO BekTopoB. KosmnHeapHsie BekTopbl. KoopauHaTel BeKTOpa. Y MHOKEHHE BEKTOpA HAa YUCIIO, CyMMa
BEKTOPOB, PA3JI0OKEHUE BEKTOPA MO JBYM HEKOJJIMHEAPHBIM BeKTOpaM. CKallipHOE MPOU3BEIEHHE BEKTOPOB.

TeopeTuKko-MHOKeCTBeHHbIE MOHATHA. MHOKECTBO, JIEMEHT MHOXKECTBA. 3a/laHue MHOXECTB IIEPEUNCIICHUEM DIEMEHTOB, XapaKT€PUCTUUECKUM
cBoiictBoM. [logmHOXkecTBO. OOBEAMHEHNE U TIEPECEUESHNE MHOKECTB.

JJieMeHThI Joruku. Onpenenenue. AKCHOMBI U TeopeMbl. Jloka3arenbeTBo. Jloka3zaTenbcTBO OT NPOTUBHOTO. Teopema, oOpatHas nanHoi. [Ipumep u
KOHTPIIPUMED.

IToHsiTHE O PAaBHOCHIIBHOCTH, CJIEZIOBAaHUH, YIOTPEOIEHUE JTOTMYECKUX CBSI30KECAU ..., MO ..., 8 MOM U MOAbKO 8 MOM cayuae, "'TTOTUIECKUE CBI3KH U, UTU.
I'eomeTpus B ucTopuyeckom pazsutuu. OT 3emiuemepust k reometpu. Iludarop u ero mxomna. ®@anec. Apxumen. Iloctpoenue npaBUIbHBIX
MHOTOYTOJIbHHKOB. Tpucekmus yria. Kaapatypa kpyra. Y nBoenue kyoa. Mcropus uncia x. 3omoroe ceuenue. «Hagama» Epxmmna. JI. Ditnep. H. U.
Jlo6aueBckuii. McTopus nsToro mocrynara.

MN306peTeHne meToa KOOPAMHAT, MO3BONAIOLLENO NEPEBOANUTL reoMeTpUYeckne 06bekTbl Ha A3bikanrebpsl. P. ekapT u M. Pepma. Mprumepbl pasnnyHbIx

CUCTemM KOopaunHaT Ha NJI0OCKOCTH.

Tematnueckoe nnaHupoBaHue

7 Knacc
Ne n/n OcHoBHOE coJepsKaHue 110 TeMaM KoJunuecTBo yacos

HauvanpHble reoOMETpUYECKUE CBEICHUS 10
TpeyronsHUKN 15
[TapanenbHble IpsimMble 8
CoOTHOIIEHNE MEXy CTOPOHAMH U yIiIaMU 16
TPEYTOJIbHUKA

IloBTOpEHME 1

Tematnueckoe nnaHupoBaHue



8 Knacc

Ne n/n OcHOBHOe co/iep;KaHue M0 TeMaM KoandecTBo yacoB
YeTsIpeXyroIbHUKH 14
ITnomans 14
[TomoOHBIE TPEYTOIBHUKH 19
OKpYy>KHOCTH 17
[ToBTOpEeHHe 4

Tematuueckoe nnaHupoBaHue
9 Kknacc

Ne n/n OcHOBHOE co/Iep:KaHue 10 TeMaM KoandecTBo uacoB
BekTops! 8 u 8
Metoa koopaunar 10 u. 10
CoOTHOIIEHNE MEXKTYy CTOPOHAMH U YIIIaMU 11
TpeyroibHuKa. CKalIsipHOE MTPOU3BEICHUE
BEKTOPOB.
JlyiiHA OKPY)KHOCTH M TUTOIIAIh Kpyra. 12 u 12
JBmwxenus 8§ 4. 8
HavanibHbIe CBEeIeHUS M3 CTEPEOMETPHH. 8 . 8
OO0 akcuoMax IUIAaHUMETPHUH. 2 4. 2
[ToBTOpenue. 9 u. 9




