Ipunooicenue 1.9

OcHogHoU 06ueobpazo8amenbHoOU NPOSPAMMbl
OCHOBHO20 0OWe20 00PA3068aHUS,
ymeepaicoenrou npuxkazom MBOY COLLI Ne 71
om 17.12.2018 Ne 369-K

PABOYAS ITPOI'PAMMA

IO YYEBHOMY INPEJMETY «I'EOMETPUS»
7-9 KJIACC

Jlecuon
2018



OBIIASA XAPAKTEPUCTHUKA KYPCA TEOMETPHUMU B 7-9 KIIACCAX

B kypce ycioBHO MOKHO BBIJENUTH CIEAYIOIINE cofepKaTenbHble TuHuM: «Harmsanas reomerpus», «I'eomerpuueckue Gurypsi», «M3mepenue
TEOMETPUYECKUX BEIMUUH», «Koopaunate», «BekTopbl», «Jloruka u MHOXKECTBay», «I'€OMETpHs B ICTOPUYECKOM Pa3BUTHUY.

Martepuain, oTHocsmMiics K TMHUK «HarnsiiHas reomeTpus (3JIEMEHTHI HarJIsiJTHOW CTEPEOMETPUH) CIIOCOOCTBYET Pa3BUTHIO IIPOCTPAHCTBEHHBIX
IIPEIICTABJIICHUH YYaIUXCs B paMKaX U3y4EHUs IUIAaHUMETPHH.

Coneprxanue pasnenoB «I'eomerpuueckue puryps» u «M3MepeHne reoMeTpuuecKuX BEJIMUMHY HALEJIEHO Ha MOJyYeHHe KOHKPETHBIX 3HAHUH O
TEOMETPHUECKON (UTrype KaK BaXHEWIIEH MaTeMaTHYeCKOW MOIENH Uil ONMUCAHMSA OKpyXaromero mupa. CHUCTeMaTHUECKOe H3yYeHHE CBOMCTB
TE€OMETPHUECKUX (PUTYP MO3BOJIUT PA3BUTh JIOTUYECKOE MBIIUICHHE M MOKAa3aTh MPUMEHEHUE ITHX CBOWCTB MPH PELICHUHU 33/1a4 BBIYHCIUTEIHHOTO U
KOHCTPYKTHUBHOI'O XapaKTePa, a TAKKE MIPAKTUIECKUX.

Marepuai, oTHOCSIIUICS K cofepKaTenbHbIM JIHMHUAM «KoopanHaTte» U «BeKTopbl», B 3HAUUTENIBHOIN CTENEHN HECET B cebe MEXITPEIMETHbIE
3HaHMS, KOTOPBIE HAXOAAT IPUMEHEHHUE KaK B PA3JINYHBIX MATEMATHYECKUX JTUCLHHUIIIIMHAX, TAK U B CMEXKHBIX IIPEIMETAX.

OcobeHHocThI0 JIMHUH «JIOTHKa W MHOXECTBA» SIBIISIETCSI TO, YTO MPEICTABICHHBIA 3/I€Ch MaTepuall MPEUMYLIECTBEHHO H3ydaeTcs NpHu
PaccCMOTPEHHUH PA3IUYHBIX BOIPOCOB Kypca. COOTBETCTBYIOIIMI MaTepuai HalleIeH Ha MaTeMaTHYecKoe pa3BUTHE ydalluxcs, popMupoBaHUe y HUX
YMEHUS TOYHO, CKATO U SICHO U3J1araTh MBICIU B YCTHOU U MUCBMEHHOU PEUH.

JIunus «['eomeTpusi B MCTOPHMUECKOM Pa3BUTUM» IpeHa3HAueHa I (POPMHUPOBAHUS MPEACTABICHUI O F€OMETPUHM KaK YacTH YeJIOBEYECKOil

KYJBTYPHI, 17151 0OIIEro Pa3BUTHS IIIKOJIBHUKOB, U CO3/IaHUsI KYJIbTYPHO-UCTOPHUYECKOM Cpeibl 00yUEeHUSI.

MECTO KYPCA B YYEBHOM IIJIAHE

denepanbHblii 0a3uCHBIN y4eOHBIN TUIaH HA M3yYeHHE IeOMEeTpuH OTBOIUT B 7-9 kmaccax 210 vacoB, u3 HuX B 7 kiacce - 70 yacoB (2 daca B
HeJeno), B 8 kiracce - 70 yacoB (2 yaca B Hezeno), B 9 kiacce - 70 yacoB B roj1 (2 yaca B HEJIEIIO).
Jlnia peanuzanuu TaHHOW NMPOrpaMMbl UCHOJB3YETCsl y4eOHUK, BKIIOUEHHBIN B [lepeueHb yueOHMKOB, PEKOMEHJOBAHHbBIX JUIsI HCIIOIb30BaHUS B

oOpa3zoBatenbHbIX yupexaeHusx PO u coorsercTBytonmx tpedoBanusim OI'OC:



o T'eomerpus. 7 — 9 xmaccel: y4ueb. mns obmeobpa3zoBatenbHbiX. opranuszanuii [JI. C. Atanacsa, B. @. byry3os, C. b. Kagomies u ap.].5-¢
u3a. — M.: Ilpocsemenue, 2015t
Jannas nporpamma ucnosib3yercs st Y MK JI.C. AranacsH u 1ip. yTBepKAeHHBIM DenepaabHbIM IepeuHeM yueOHUKOB. J[J1s u3ydeHnus Kypca

PCKOMCHAYCTCS KIIACCHO-YPOUYHas CUCTEMaA C UCIIOJIb30BAHHUEM PA3JIMYHBIX TCXHOJIOFPII;'I, (bOpM, METOJ0B O6y‘leHI/I5[.

IVMIAHUPYEMBIE PE3YJIbTATbI U3YUYEHUSI TEOMETPUMU B 7-9 KIIACCAX
[Iporpamma no3BossieT JOOUBATHCS CIEIYIONIMX PE3YIbTaTOB OCBOSHHS 00pa30BaTEeILHOM MPOrpaMMbl OCHOBHOT'O 00OIIEro 00pa30BaHus:
JUYHOCMHbLE:

1) popmupoBaHuE OTBETCTBEHHOI'O OTHOWICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOUIMXCS K CaMOPa3BUTHIO M caMOOOpa30BaHUIO Ha
OCHOBE MOTHBaLMU K 00y4EeHHUIO U NO3HAHMIO, BEIOOPY AaibHeimero oopa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Tpodeccuii u mpodeccCHoHaTbHBIX
IPEANOYTEHUH, 0OCO3HAHHOMY ITOCTPOCHUIO HHIUBUYaIbHON 00pa30BaTeIbHOM TPACKTOPUH C YIETOM YCTOMUMBBIX TO3HABATEIBHBIX HHTEPECOB;

2) ¢popmMHpOBaHUE IETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIECTBEHHOM MPAKTHKH;

3) dopMmupoBaHHE KOMMYHUKATHMBHOW KOMIIETEHTHOCTH B OOIICHHUM W COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMU M MIQAMNIUMH B
o0pa3oBaTeNbHON, OOIECTBEHHO MOJIE3HON, Y4eOHOUCCIIE0BATENILCKOM, TBOPUECKOM U APYIUX BUAAX AEATEIBHOCTH;

4) yMeHue sCHO, TOYHO, TPAaMOTHO H3JlaraTh CBOM MBICIHM B YCTHOW M MUCBMEHHOM pedd, MOHUMAaTh CMBICT MOCTaBJIEHHON 3aJa4M, BHICTpaUBaTh
apryMEHTAlUI0, IPUBOIUTD IPUMEPBI U KOHTPIIPUMEPHI,

5) KPUTHYHOCTH MBIIJICHHA, YMCHHUC PaCIIO3HABATh JIOTHYCCKHN HCKOPPEKTHBIC BBHICKA3bIBAHW A, OTJINYATh T'HIIOTE3Y OT @aKTa;

6) KpeaTUBHOCTb MBIIUIEHUS, UHUIIMATUBY, HAXOIYMBOCTh, AKTUBHOCTH IPH PEIIEHUN T€OMETPUYECKUX 3a/1a4;

7) yMeHHEe KOHTPOJIMPOBATH MPOIIECC U Pe3yIbTaT ydeOHOW MaTeMaTHUECKOM JesITeIbHOCTH;

8) crmocoOHOCTH K AMOIMOHATEHOMY BOCTIPHSITHIO MAaTEMAaTHIECKIX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHH;

Memanpeomemmuple:

1) yMeHue caMOCTOSTEeNbHO IJIAaHUPOBATH ANbTEPHATHUBHBIE MYTH JOCTHXKEHMS 1eJel, OCO3HAHHO BbIOMpaTh Haubosee 3(PQPeKTHBHBIE CIIOCOOBI

peleHus yueOHbIX U M03HABaTEIbHBIX 33/a4;

2) yMeHue OCYUIECTBIIATh KOHTPOJb IO PEe3yJabTaTy M MO CHocoOy AEHCTBUS Ha YpOBHE MPOU3BOJILHOTO BHHMAaHUS MU BHOCUTH HEOOXOJMMBIE
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KOPPEKTHUBBHI;

3) yMeHHE aJIeKBaTHO OIEHWBATh MPABUIBHOCTh HJIM OIIMOOYHOCTH BBHIMIOJHEHUS Y4eOHOH 3amaun, €€ OOBEKTHMBHYIO TPYIHOCTh U COOCTBEHHBIC
BO3MOKHOCTH €€ peleHus;

4) oCO3HaHHOE BJAJICHUE JIOTHYSCKUMHU JCHCTBHUSMH OIPEICICHHS MOHSATUH, 00OOIICHNS, YCTAHOBICHUS aHAJIOTHH, KiIaccu(HUKAIIMM HA OCHOBE
CaMOCTOSATEIILHOT'O BIOOpAa OCHOBAaHUH U KPUTEPHUEB, YCTAHOBIICHUS POJIOBHUJIOBBIX CBS3CH;

5) yMeHHE yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3HM, CTPOUTH JIOTUYECKOE PACCYKICHHUE, YMO3aKII0UeHUEe (MHIYKTUBHOE, IEYKTUBHOE U T10
AQHaJIOTMH) ¥ BBIBOJIBI;

6) YMEHHE CO3/1aBaTh, IPUMEHSTH U TPEOOPA30BHIBATH 3HAKOBOCUMBOJIMUECKUE CPEJICTBA, MOJICITH U CXEMBI JIJISl PEIICHUST YICOHBIX U ITO3HABATEIILHBIX
3aja4;

7) yMeHHE OpraHu30BbIBaTh y4eOHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM M CBEPCTHUKAMMU: OMPENENSITh 1IeNd, paclpenesaTh
(YHKIIUU U POJIM YYACTHUKOB, OOIIHE CIIOCOOBI pabOTHI; YMEHHE padoTaTh B TPYIIIE: HAXOAUTh 00Iee PeIIeHUE U pa3pemaTh KOHMIUKTH HA OCHOBE
COTJIACOBAHUS TIO3UIHMH U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; GOPMYIHPOBATh, APTYMEHTHUPOBATH M OTCTAMBATh CBOE MHCHIIC,

8) ¢dopmupoBanre U pa3BUTHE Yy4eOHOW U OOIIEMOJIb30BATEIHCKOM KOMIETEHTHOCTH B 00JIacTH MCHOJIb30BaHUS WHGOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (MKT-komMneTeHTHOCTH);

9) bopmupoBaHKe IEPBOHAYATILHBIX MTPEACTABICHHUH 00 UIEIX U O METOJaX MaTEMAaTUKH KaKk 00 YHUBEPCATLHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE
MOJICJIMPOBAHUS SIBJICHUH U MPOIECCOB,;

10) ymeHue BUIETh MAaTEMATHUECKYIO 3a7]a4y B KOHTEKCTE MPOOJIEMHON CUTYaIlUHU B IPYTUX TUCIHUIUIMHAX, B OKPYKAIOIICH KU3HU;

11) ymeHue HaxXOIUTh B Pa3NUYHBIX HCTOUYHUKAX HHQOPMAINIO, HEOOXOAUMYIO NIJIS PElIeHHs] MaTeMaTH4YeCKHX MpoOJieM, W MPEACTaBIATh €€ B
MOHATHON (hopMe; MPUHUMATH PEUICHUE B YCIOBUSAX HETOTHON M U30BITOYHOM, TOUHOW U BEPOSATHOCTHON HH(OpMAIIHH;

12) ymeHue TOHMMATh M WCIOJIB30BAaTh MaTEMAaTHYECKHWE CPEJCTBA HATVISIHOCTH (PUCYHKH, YEPTEXKH, CXEMBl W [Ip.) IS HWJUTFOCTPAIIHH,
WHTEPIpETAIH, apTyMEHTAIINH;

13) ymeHue BBIABUTATh TUIIOTE3bI MPU PEIICHUH YI€OHBIX 33]]a4 U TOHUMATh HEOOXOJMMOCTh UX MTPOBEPKU;

14) YMCHHUC NPUMCHATD HHAYKTUBHBIC U ICAYKTHBHBIC CITIOCOOBI paccyxc,ueHI/Iﬁ, BUJACTDH PA3JIMYHBIC CTPATCTUU PCUICHUA 3a1aY,



15) noHrMaHue CyIHOCTH aIrOPUTMUUYECKHUX MPEANNCAaHUNA U YMEHHE AeHCTBOBATh B COOTBETCTBUHU C MPEATIOKEHHBIM aITOPUTMOM,;

16) ymeHue caMoCTOSITEIbHO CTAaBUTh LIE€JIH, BEIOMPATh M CO3/1aBaTh aJITOPUTMBI JJIS pEIIeHUs] y4eOHbIX MaTEMAaTHYECKUX MIPOo0IIeM;

17) yMeHue MIaHUpOBATh U OCYILECTBIIATh ACATEIBHOCTD, HAIIPABICHHYIO HAa PELICHHE 3aJad UCCIEI0BATEIbCKOIO XapaKTepa;

npeomemmuuoie:

1) oBnazeHne 6a30BbIM MOHATUIHBIM aIllIapaTOM IO OCHOBHBIM pa3jieslaM COAEP)KaHus; IPeACTaBIeHnEe 00 OCHOBHBIX U3y4aeMbIX HOHATHUAX (YUCIIO,
reomeTpuueckas Gurypa, BEeKTop, KOOpIUHAThI) KaK BaKHEUITNX MaTeMaTHYECKUX MOJIENISIX, O3BOJIIOIIMX ONUCHIBATh U U3Y4aTh peallbHbIE IPOLIECCHI
U SIBJICHMUS;

2) ymeHue paboTaTh C T€OMETPHUECKUM TEKCTOM (aHAJIM3UPOBATh, M3BJIEKATh HEOOXOIMMYIO MH(OPMAINIO), TOYHO M TPAMOTHO BBIPAXXaTh CBOH
MBICIIM B YCTHOM U NHCBMEHHOM pe4YM C IPUMEHEHUEM MaTEMATUYECKON TEPMUHOJIOTUN U CUMBOJIMKH, UCIIOJIb30BaTh Pa3JIMYHbIE S3bIKH MAaTEMAaTHKH,
IIPOBOJIUTH KJIaCCU(PUKALIMK, IOTHUECKUE 0OOCHOBAHMS, J0KA3aTeIbCTBA MATEMaTUUECKUX YTBEPKACHUI;

3) oBnazieHHE HaBbIKAMU YCTHBIX, MUCbMEHHbBIX, HHCTPYMEHTAJIbHBIX BBIUYUCIICHU;

4) oBnajeHUE reOMETPUUECKUM S3bIKOM, YMEHUE UCIOJIb30BaTh €r0 Ul OMHCAHUS MPEAMETOB OKPY)KAIOIIEr0 MUpPA, Pa3BUTUE IPOCTPAHCTBEHHbBIX
NPEJCTaBICHUN U U300pa3UTENIbHBIX YMEHUH, IPHOOpETEeHNE HABBIKOB T€OMETPUYECKUX MTOCTPOCHUH;

5) ycBOEHHME CHCTEMAaTUYECKUX 3HAaHUH O MIOCKUX (UTypax M MX CBOMCTBAX, a TAK)KE HA HATJSIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX
Tenax, yMEHUE MPUMEHSATh CUCTEMATUYECKNE 3HAHUS O HUX JUUISl pELIEeHHs] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay;

6) yMeHHE H3MEpATh UIMHBI OTPE3KOB, BEIMUYMHBI YIJIOB, MCIIONB30BaTh (OPMYJbl ISl HAXOXKICHHUS MEpUMETPOB, Iulomianed u oO0BEMOB
reoMeTpHUECKUX HUryp;

7) yMeHHE IPUMEHATh U3Y4YE€HHbIE TIOHATHS, PE3YIbTaThl, METO/bI JUISl peIlIeHHs 3a/1a4 IPAKTUYECKOTro XapaKkTepa U 3ajjad U3 CMEKHBIX JTUCLHUIIINH C
UCIOJIb30BAaHUEM ITPH HEOOXOAUMOCTH CIIPABOYHBIX MAaTEPHATIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA.

Harnsanas reomerpust
BbInycKkHHMK Hay4dHUTCS:
* pacrio3HaBaTh Ha YepTeXkax, PUCYHKaX, MOAEISAX U B OKPYKAIOLIEM MUPE IUIOCKUE U IPOCTPAHCTBEHHBIE TeOMETpUYecKe (QUTypHI;

* pacrio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOIO MapauleenuIeaa, NpaBuiib-HOW MUpaMU/Ibl, WIMHAPA U KOHYCAa;



* CTPOUTH Pa3BEPTKU KyOa U MPsIMOYTOJIbHOIO HapalljieNenuIea;

* ONpPEAETATH 110 JMHEHHBIM pa3zMepaM pa3BEPTKU (GUTyphl IMHEHHBIE pa3Mepbl caMoil (UTypbl, 1 HA000POT;

* BEIYUCIIATH 00BEM IPSIMOYTOJIBHOTO Mapajliesienunesia.

Buinycknux noayuum 603M0oiCHOCb:

* HAYYUMbCsl bIYUCTAMb 00BEMbL NPOCMPAHCBEHHBIX 2EOMEMPUYECKUX PU2YD, COCMABNEHHBIX U3 NPAMOY20IbHBIX NAPALIENenUneo0s;

* yenyoumo u pazeums npeocmagieHus 0 NPOCMpPAHCMBEHHBIX 2e0MemPU-4eCKUxX ueypax;

* HAYYUMbCs NPUMEHAMb NOHAMUE PA36EPMKU OISl GbINOJIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckne purypsl

BbinmyckHUK Hay4uTCs:

* [10JIb30BAThCA A3bIKOM T'€OMETPHHM ISl ONMCAHUS IPEIMETOB OKPYKAIOIIEro MUpa U UX B3aUMHOTO PACIOJI0KEHHUS;

* pacro3HaBaTh U M300paXaTh HA YEPTEKAX U PUCYHKAX TeOMETpUUecKre GUTYPHI U MX KOH(PUTYpaLINH;

* HaXOAWTh 3HAYCHUS JUTNH JIMHEHHBIX 3JIEMEHTOB (PUTYp ¥ MX OTHOIICHUS, TPayCHYI0 Mepy yrioB oT 0 1o 180°, mpuMeHsist onpeesieHusi, CBOHCTBa
U MIPU3HAKU QUTYP U UX JIEMEHTOB, OTHOIIEHUS PUryp (paBeHCTBO, OJ00Me, CAMMETPUH, TIOBOPOT, MapalieIbHbIN IEPEHOC);

* OTIEpUPOBATh C HAYAJILHBIMU MOHATHAMM TPUTOHOMETPUU U BBIMOIHATE 3JIEMEHTapHbIE ONepanuy Hajl QyHKIUSAMU YIJIOB;

* pemath 3aJa4d Ha JOKA3aTelbCTBO, OMHUPAsACh HA MU3yYEHHbIE CBOMCTBA (PUIyp M OTHOLIEHUN MEXIYy HUMHU U MPUMEHSS W3YUEHHBIE METO]IbI
JI0Ka3aTeNbCTB;

* pelaTh HECIOXKHbBIE 3a7Ja4l Ha IIOCTPOEHUE, IPUMEHSS OCHOBHBIE aJITOPUTMBI IOCTPOEHUS C ITIOMOIIBIO LUPKYJISA U JIMHEHKH;

* pemarh MpoCTENIINE IUIAHUMETPUUECKHE 3a/1a4H B IIPOCTPAHCTBE.

B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

HCIOJIb30BaTh CBOMCTBA reOMETPHUUECKUX (QUTYD [Tl pEIICHUS TUIIOBBIX 33/1a4, BOSHUKAIOUINX B CUTYallUsIX TOBCETHEBHOM JKMU3HHU, 3a]1a4

MIPAKTUYECKOTO COJIEPIKaHUS.

Bbll’lyCKHuK noydunt 603MOAHCHOCNIb.



* 0611a0€eMmb MEMOOaMU peuleHus: 3a0ayd Ha 8bIYUCIEHUS U OOKA3AMeNbCmed: MemooomM Om NPOMUBHO20, MEMOOOM N0O0OUs, Memodom nepebopa
8aPUAHMNOB U MEMOOOM 2eOMEMPUYECKUX MeC MOYeK;

* npuUoOpecmu ONviM NPUMEHEHUS al2eOPaUYecKo20 U MPUOHOMEMPULEeCcKOo20 annapama u uoel 08UNCeHUs NPU PEUEHUU 2eOMeMPUYecKUx 3a0ad;

* 061a0emb MPAOUYUOHHOU CXEMOU peuleHus 3a0ay Ha NOCMpOeHUe ¢ NOMOWbIO YUPKYIA U TUHEUKU. AHAIU3, NOCMPOEHUe, 00KA3AMeNIbCmEo U
ucciedosatue;

* HAYYUmMbCs peulams 3a0a4u Ha NOCMPOEHUe MemoOOM 2e0MempUuiecKko20 Mecma moyex u Memooom noooous;

* nPUOOpecmu ONbIM UCCIE008AHUS CEOUCME NIAHUMEMPUYECKUX PUSYD € NOMOUWBIO KOMILIOMEPHBIX NPOZPAMM,

* npuobpecmu Onvim BbINOIHEHUS NPOEKmos no memam. «l eomempuyeckue npeobpazosanus Ha niockocmuy, «llocmpoenue ompe3koé no
dopmyner.

B noeceonesnoii yscuznu u npu uzyueHuu opyzux npeomemos:

UCNONL306AMb CBOUCMBA 2EOMEMPUYECKUX ueyp OJi peulenus MUnosslx 3a0ay, 603HUKAIOWUX 8 CUMYAYUAX NOBCEOHEGHOU HCUZHU U 3A0aY U3
CMENCHBIX OUCYUNTIUH.

HN3mepenne reoMeTpu4ecKUX BeJTHYHH

BBIMyCKHUK HAY4YHUTCS:

* HCITOJIB30BATh CBOMCTBA M3MEPEHHUS JTHH, TUTOIIA/ICH ¥ YTJIOB MPU PEIICHUH 3a/1a4 Ha HAXOXKICHHUE JUTMHBI OTPE3Ka, JUTUHBI OKPYKHOCTH, JITHHBI
JYTH OKPY>KHOCTH, TPaJyCHON MEpHI yTiia;

* BBIYHCIIATH TUIOMIA/IA TPEYTOJILHUKOB, MPSMOYTOJILHUKOB, MTAPAIIEIOrpaM-MOB, TPANeUnuid, KpYroB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTH, JJIUHY TYTU OKPYKHOCTH;

* BBIYHCIISATD JJIUHBI JIMHEHHBIX 2JIEMEHTOB (PUTYP U MX YIJIbI, UCIIONB3YSl (POPMYIIBI JUIMHBI OKPY>KHOCTU U JUTMHBI TyTH OKPY>KHOCTH, ()OPMYIIBI
momasei puryp;

* pemIaTh 3aJIa4M Ha J0Ka3aTeIbCTBO C UCITOJIb30BaHUEM (hOPMYIT JUTMHBI OKPY>KHOCTH U JUTUHBI TyTH OKPY>KHOCTH, (hOpMYIT IIomaaen Guryp;

* pemiath MpaKkTUYECKUE 3a7aud, CBSA3aHHBIE C HAXOXKJIEHHUEM TE€OMETPUUYECKUX BEIUYUH (HMCIONB3ys MPU HEOOXOJUMOCTH CIPABOYHHKU U

TEXHUYCCKUC Cpe,Z[CTBa).



B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPEIMETOB:

BBIYUCIIATE PACCTOSAHUA HAa MECTHOCTH B CTAHAAPTHBIX CUTYallUAX, IIJIOMIAaaU B HpOCTeI;'IIHPIX ClIy4dasx, IpUMCHATDb (bOpMy.]'IBI B HpOCTCfIH.IPIX CUTyalluAX

B ITOBCETHECBHOM JKU3HU.

Buinycknux noayuum 603modcHocms HAyyumusCsi:
* BBIYUCTAMD NAOWAOU PUSYP, COCMABIEHHBIX U3 08X UIU DOJlee NPAMOY20IbHUKOS, NaAPANeN02PpAMMO8, MPEY20lbHUKO8, KpYed U CEKMopa,
* BLIYUCTIAAMD NIOWAOU MHO2OV2OIbHUKOS, UCNOIb3YS OMHOULEHUS PABHOBENU-KOCIU U PABHOCOCABIEHHOCMU,

* NpUMEHAMb  an2edpaudecKultl. U MmMpUueOHOMEeMpUYecKUull annapam u uoeu OBUICEHUs Npu peuwleHuu 3a0ad Ha eblYucieHue nioujaoel

MHO20)20]IbHUKOS.
B noeceonesnoii yscuznu u npu uzyueHuu opyzux npeomemos:
* IPOBOOUMb BLIYUCTEHUS HA MECMHOCMU;

* NPUMEHAMb YOPMYIbL NPU BLIYUCIEHUSX 8 CMEINCHBIX YYEOHbIX NpeOMemax, 8 OKpyJicaioueli 0etucmeumenbHOCmu.

Koopaunarsi

BBINTyCKHUK HAy4UTCS:

* BBIUMCIIATH JUIMHY OTPE3Ka [0 KOOPJANHATAM €r0 KOHIIOB; BBIUUCISATH KOOPJIUHATHI CEPEIUHBI OTPE3KA;

* HCTIOJIb30BaTh KOOPJAUHATHBIN METO/T JJII U3yUYEHHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603modcnocms:

* 081a0emb KOOPOUHAMHBIM MEeMOOOM peuleHus 3a0ay Ha 8bIYUCTEHUS U 00KA3AMeNbCmed,

* npuobpecmu Onvim UCNONL308AHUS KOMNBIOMEPHBIX NPOSPAMM Ol AHAIU3A YACTIHBIX CIYYAe8 63AUMHO20 PACNONONCEHUS OKPYICHOCHEU U
NPAMBIX,

* npuobpecmu OnvLIM BLINOJIHEHUST NPOeKmos Ha memy «lIpumenenue KOOpPOUHAMHO20 Memooa Npu peweHuu 3a0ady Ha BbIYUCTIeHUS U
00KA3aAMeNbCmear.

B noeceonesnoii scuznu u npu uzyuenuu Opyzux npeomemos:

UCNONIBb3068AMb NOHAMUE KOOPOUHAM 051 peuleHus 3a0aH no Qusuxe, ceoepaguu u Opyeum y4eoHvIM npeoMema.



BekTopnl

BbInycKHUK Hay4YHUTCSA:

¢ OIICpUpPOBATH C BCKTOpaMU: HAXOJUTh CYMMY U Pa3HOCTb ABYX BCKTOPOB, 3aJaHHBIX 'COMCTPUYICCKHU, HAXOAUTH BCKTOP, paBHBIfI IMPOU3BCACHU IO
3aJaHHOT'O BEKTOpAa HAa YUCIIO;

®* HaXOOUTh I BEKTOPOB, 3aJaHHBIX KOOpAWHATaAMM: OJIWMHY BCKTOpPA, KOOpAMHATBI CYMMBI U PAa3HOCTH IBYX H Ooiee BCKTOPOB, KOOPAHWHATBI

IIPOU3BCACHUA BEKTOPA HA YKUCJIO, IPUMCHSA ITPH HCO6XOI[I/IMOCTI/I CO‘ICT&TCHBHBIfl, HepeMeCTI/ITeHBHHﬁ u paCHpe,Z[eJ'II/ITCJ'II)HHﬁ 3aKOHBI;

¢ BBIYUCIIATHh CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB, HAXOAUTD YI'OJI MEKAY BEKTOPaMU, YCTAHABJIMBATD ICPIICHAUKYJIAPHOCTD IMPAMBIX.

B noBceaqHeBHOM KM3HHU U NPpH U3YYCHUHU APYIUX NIPEAMETOB:

HCIIOJIb30BATh BCKTOPLI I PCIICHUA HpOCTGfIIHPIX 3aJla4 Ha OIIPCACIICHUEC CKOPOCTH OTHOCUTCIIbHOI'O ABUKCHUA.

Boinycknux noayuum 603mModCHOCHb.
* 0611a0€eMmb 8EKMOPHLIM MemoOOM OJisl peuleHUs 3a0ay HA 8bIYUCIEHUS U O0OKA3AMeNbCmed,

° npuo6pecmu ONnblM 6bINOJIHEHUSA NPOEKMO6 HA mMeM) «KNPUMEHEHUE 6EKNMOPHO20 Mmemooa npu peuteHuu 34044 HA 8bIYUCTCHUS U OOKAZAMETbCIMEA).

B noeceonesnoii yscusnu u npu uzyuenuu opyux npeomemos:

UCNONIb3068AMb NOHAMUE 8EKIMOPO8 01 peuleHUs 3a0aH no usuxe, ceoepaguu u opyum yueoHviM npeomMema.

COAEP/KAHUE KYPCA
Harasignas reomerpusi. HarnsigHele mpencraBieHus o Qurypax Ha IUIOCKOCTU: TpsiMasi, OTPE30K, JIy4, Yroj, JIOMaHas, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KpyT. UeThIpEXYroJbHUK, MPSIMOYTOJbHUK, KBaApaT. TpeyroibHUK, BUJbl TPEYroJbHUKOB. [IpaBuibHbIE MHOTOYTOJILHUKH. B3anmHoe
pacroyio’keHue IBYX MPSIMBIX, ABYX OKPYKHOCTEH, MPSMON M OKPYKHOCTHU. M300paxkeHne reoMeTpudeckux GUryp u ux KOHQUrypamuii.

JnuHa oTpeska, nomanoil. [lepumerp MHOroyronbsHuka. ENMHULBI U3MEPEHUS JIUHBL. M3MepeHue JIMHBI OTpe3Ka, TOCTPOEHUE OTPE3Ka 3aJaHHO U
JUIAHEL.

Bunsr yriios. I'pagycHast Mepa yria. M3MepeHne u mocTpoeHHe YIiloB ¢ MOMOMIBIO TpaHCIopTupa. buccekrpuca yria.



[TonsaTHe nuomanu GUrypsl; eAMHULBI U3MepeHus mwiomanu. [lnomane npsaMoyrosieHuka, kBaapara. [Ipubnmxénnoe n3mMepenue miomanu Guryp
Ha KkyeTdaToi 6ymare. PaBHoBenukue Gpurypsl. Pazpe3anue u cocraBieHne reoMeTpuYecKux QuUryp.

Harnsaneie mpenctaBieHUs O MPOCTPAHCTBEHHBIX (UTypax: KyO, Mapajulelenumesa, Npu3Ma, nupamuaa, map, chepa, KOHYC, THIHHIP.
N306pakenue npoctpancTBeHHbIX (puryp. [Ipumeps! ceuennii. Muororpanuuku. [IpaBuiibHbie MHOTOTpaHHUKH. [I[puMeps! pa3BEPTOK MHOTOTPAHHUKOB,
LWINHAPA U KOHyca. M3roToBineHure Mojiesiell MpocTpaHCTBEHHbBIX QUryp.

[Tonsitue 06béMa; enuHUIBI 00bEMa. OOBEM IPSIMOYTOJILHOTO MapajuieienuIea, Kyoa.

[Tonsitue o paBeHcTBe ¢puryp. LleHTpanbHas, oceBas u 3epKaibHas CHMMETpUU. M300pakeHne CHMMETPUYHBIX QUTYD.

I'eomerpuueckue purypsl. [Ipsmeie u yriusl. Touka, npsmasi, maockocTb. OTpe3okK, ayd. Yroi. Buasl yrinos. BepTukaabHble U CMEXKHBIEC YTIIBI.
buccekrpuca yria.

[TapamiensHple M nepecekaromuecs npsMele. IlepnenaukynsapHeie npsmble. TeopeMbl 0 MapaJIENbHOCTH U NEPIEHIUKYJISIPHOCTH MPSIMBIX.
[lepnenuKkynsp U HaKIOHHAs K npsiMoil. CepelMHHBIN NEPIEHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI YIJIa U CEPEAUHHOTO MEPIEHANKYIISIPA K OTPE3KY.

TpeyronsHuk. Beicota, Meanana, OuccekTpuca, CpeiHss JUHUS TpeyroibHUKa. PaBHOOEApEHHBIE 1 PAaBHOCTOPOHHHME TPEYTOJIbHUKH; CBOMCTBA U
MIPU3HAKK paBHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCcTBa TpeyroyibHUKOB. HepaBeHCTBO TpeyroibHuKa. COOTHOLIEHUS MEXAY CTOPOHAMU U
yriiamu TpeyrojbHuka. Cymma yrioB TpeyroyibHUKa. BHemHue yrisl TpeyronpHuka. Teopema daneca. [logobue tpeyronpaukos. [IpusHaku mogoous
TpeyroiabHuKoB. Teopema [Iudaropa. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOro yIJyia MPSIMOYToJIbHOTO TpeyrojpHuKa U yrios ot 0 mo 180°,
IIPUBECHNUE K OCTpPOMY yIiy. PerieHne mpsMOyToJbHBIX TPEYrojJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYyIIBI, CBS3BIBAIOIINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJJHOT'0 M TOTO K€ yTja. Pelenne TpeyroapHUKOB: TEOpEMa KOCHHYCOB M TEOPEMA CHHYCOB. 3aMeyaTelIbHbIE TOUKH
TPEYrOJIbHUKA.

YetpipéxyronpHuk. [lapamienorpamm, ero cBoiicTBa u npusHaku. [IpsMoyroabHuK, KBaJapar, poMO, UX CBOMCTBA U Mpu3HaKku. Tpanenus, cpeaHss
JIUHUS TpaNeIH.

MHOFOYTOJ'ILHI/IK. BBIHYKJ'ILIC MHOT'OYT'OJIbHUKH. CYMMa YTJIOB BBIITYKJIOT'O MHOT'OYT'OJIbHUKA. HpaBI/IJ'IBHBIe MHOT'OYT'OJIbHUKH.
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OxpyxxHocTb U Kpyr. Jlyra, xopaa. Cekrop, cermeHT. LleHTpanbHbli yroil, BIMCAaHHBIN yrojl; BEIUYHHA BIIMCAHHOTO yria. B3auMHoOeE pacnonoxenue
IPSIMON M OKPY’KHOCTH, ABYX OKpyKHOCTeH. KacaTenbHas M ceKymas K OKPY)KHOCTHM, UX CBOMCTBAa. BIMCaHHBIE M ONMCAaHHBIE MHOTOYI'OJIbHUKH.
OKpy’>KHOCTb, BIIMCaHHasi B TPEYIOJbHUK, U OKPYXHOCTb, ONMCAHHAs OKOJIO TPEYrojbHUKA. BrucaHHble M ONMCAHHBIE OKPYKHOCTH IPaBUIIBHOIO
MHOI'OYT'OJIbHHKA.

['eomerpuueckue npeoOpasoBanus. [lonsrtue o paBeHctBe uryp. IloHATHE O NBUMXKEHUU: OCeBasl W LIEHTpalbHas CUMMETPUH, MapasulebHbIH
nepeHoc, noBoport. [lonsaTre o noxoOuu GUryp u roMOTETHH.

Pemienue 3a1a4 Ha BBIYHCIICHHE, IOKA3aTEIBCTBO M MOCTPOEHHUE C MCIIOIb30BAaHHEM CBOWCTB H3yYCHHBIX (QUTYP.

HN3mepenue reomerpuyeckux BeJu4uH. J[nmHa orpeska. PaccrosiHue OT TOUKH 10 NpsAMOM. PaccTosiHue Mexay NapajuleIbHBIMU IPSIMBIMM.

ITepumeTp MHOrOYTOJIbHHKA.

JlMHa OKPY>KHOCTH, YUCJIO 11, JUIMHA JYT'H OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMUYMHOMN LIECHTPAJIBHOIO yIila U JNINHOM AYT'M OKPYKHOCTH.

[TonsTne mmomanu wiockux ¢uryp. PaBHococTaBienHbsle U paBHOBenuKue Gurypsl. Ilnomans npsimoyronasauka. [lnomany mapamienorpamMma,
TpeyrojpHuKa 1 Tpanenuu. [lnomans MHoroyronsHuka. [Inomanes kpyra u niomia s cekropa. COOTHOIIEHUE MEXTy IO IIMH TOT00HBIX QUTYD.

Pemenue 3a1au Ha BBIYMCIICHUE U JIOKA3aTEIbCTBO C UCIIOIBb30BAHUEM U3YUYEHHBIX (pOpMyII.

Koopannartel. Ypasaenue npsmoint. Koopaunats!l cepeaunsl orpe3ka. Dopmyina pacCTOAHMSA MEXAY ABYMS TOYKAaMHU IIJIOCKOCTH. Y paBHEHHE
OKPY>KHOCTH.

BexTopsl. /[n1Ha (Moayns) BekTopa. PaBeHcTBO BekTopoB. KommnHeapHblie BekTopbl. KoopanHaThl BEKTOpa. Y MHOKEHUE BEKTOPA HA YUCIIO, CyMMa
BEKTOPOB, PA3JI0KEHUE BEKTOPA 110 IBYM HEKOJJIMHEAPHBIM BekTopaM. CKaJaspHOE MPOU3BEIECHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEeHHbIe  NMOHATHS. MHOXECTBO, 9JIEMEHT MHOXECTBA. 3aJaHUE MHOMKECTB  IIEPEUUCICHUEM  DIIEMEHTOB,
XapaKTepUCTHUECKUM CBOMCTBOM. CTaHIapTHbIe O0O3HAUYEHHs YHUCIOBBIX MHOecTB. Ilycroe mMHOMXkecTBO M ero obo3HaueHue. llomgMHOkecTBO.
OObennHeHNe U nepecedyeHne MHOXKECTB.

I/IJIJ'IIOCTpaLII/Iﬂ OTHOIIICHUI MCXKAY MHOXXCECTBAMU C TOMOIIBIO AUarpamMm Bﬁnepa — BenHna.
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DuieMeHTHI J0TUKHU. OnpenencHue. AKCHOMBI U TeopeMbl. J[okazaTenbceTBo. Jloka3aTenbcTBO OT MpoTUBHOTO. Teopema, oOpaTHas nanHou. [Ipumep
U KOHTPIIPUMED.

[ToHsiTHE O PaBHOCWIIBHOCTH, CIIEJOBAHUH, YIOTPEOICHUE JTIOTUYECKUX CBA3O0K €C/U... MO, 8 MOM U MOAbKO 8 MOM Clyyde, TOTHUECKHE CBSI3KU U,
unu.

MaTtemaTuKa B HCTOPHYECKOM Pa3BUTHH.

Ot 3emstemepust k reometpu. [Tudarop u ero mkosna. @anec. Apxumen. [TocTpoeHHs ¢ MOMONIBIO MUPKYIS ¥ IMHEWKHU. [locTpoeHEe MpaBHIIBHBIX
MHOroyrojipbHuKkoB. Tpucekuus yria. Kagparypa kpyra. Yasoenue kyOa. Wcropus uucna m. 3osnotoe ceuenue. «Hawana» EBxumpa. JI. Ditnep.

H. W. JlobaueBckmii. Mcropus msitoro nocrynata. Copusm, nmapaokchl.
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne n/m HaumenoBanue pasjena KOJHYECTBO Y2COB

7 knace
1. HauanbHble reoMeTpuiecKkue CBeIeHUS 10
2. TpeyroabHUKH 16
3. [TapannenbHbIC pSIMBbIC 13
4. CooTHo1IEHHE MEXly CTOPOHAMU U YIJIaMU TPEyroJIbHUKa 19
o. [ToBTOopenue. Pemenue 3amau 12
HUroro: 70

8 kJ1ace
1 YeThIpexyroabHUKU 14
2 ITnomans. 14
3 [ToroOHBIE TPEYTOTHLHUKH. 20
4 OKpy>KHOCTb. 17
5 HToroBoe nmoBTOpeHUE NPONHACHHOIO MaTepuaa 5
Uroro: 70

9 kaacc
1 BBoanoe nmoBTopenue. 3
2 BexTopsi. 10
3 Merton KoOpAMHAT. 10

4 CooTHolIeHHE MEeXAY CTOPOHAMHU U YTJIaMH TpeyrojbHuKa. CKajsipHOe

POM3BEICHUE BEKTOPOB. 14
5 JlinHa OKpY>KHOCTH M IIJIOIIAh KPyTa. 11
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6 JIBuKCHMS. 8
7 HayanbHble cBeleHUS U3 CTEPEOMETPUH. 2
8 OO0 akcuoMax IIaHUMETPUH. 5
9 [ToBTOpEHwue. 7
Hroro: 70
210

14



