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IlosicHUTeILHAA 3aNUCKA

ITporpamma paspaboTtaHa I KJIACCOB C YIIIyOJIEHHBIM U3yUYE€HHUEM I€OMETPUH U COCTABIIEHA HA OCHOBE:

®denepanbHOro 3akona ot 29 nexadpst 2012 roma Ne 273-d3 «O6 oOpazoanuu B Poccuiickoit denepanuny;

[Ipuka3oB MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit denepanum:

ot 17 nexabpst 2010 roga Ne 1897 «O06 yTBepkaeHun ¢eaepaibHOT0 rocy/1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO
o0111ero oOpa3oBaHUs»;

[Tpukaza MunoOpHayku Poccum ot 31.12.2015 N 1576, N 1577 u Nel578 «O Buecenuun uzmenenuii 8 ®I'OC HOOO, ®I'OC
000, OI'oC COOy;

[Iporpammel 00111€00pa30BaTENbHBIX YUPEKIACHUHN 1O TeoMeTpur 7-9 Kiacchl, K yueOHOMY KOMIUIEKCY A 7-9 Ki1accoB (aBTOPHI
JI.C. ArtanacsH, B.®. byty3os, C.B. Kagomues u ap., coctaBurens T.A. bypmuctposa - M: «lIpocsemenue», 2015.);
[Iporpammel 7151 001Ie00pa30BaTENbHBIX KO, TUMHA3Mi, JuieeB Matematuka 5-11 kiaccel, mo reomerpun (yriayOieHHOE
uszyuyenue) 8-9 knaccel, k yueOHoMy komrutiekey st 8 - 9 kimaccoB (aBropsl JI.C. AtanacsH, B.®. byty3os, C.B. Kagomies u ap.,
coctaButenu [.M. Ky3nenosa, H.I'. Munmtok - M: «/Ipoday, 2014)

Heab ndyuenus:

e OBJIaJIeHHE CHCTEMOW I'€OMETPUYECKUX 3HAHUN M YMEHHM, HEOOXOIUMBIX i1 MPUMEHCHHS B MPAKTUYCCKOW JCATEIHLHOCTH,
U3YUYEHUS CMEKHBIX TUCIMUIUINH, IPOIODKEHUS 00pa30BaHus;

® MHTe/LUIeKTYyajlbHOe pa3BuTHEe, (POPMHUPOBAHHWE KAyeCTB JIMYHOCTH, HEOOXOIWMBIX YEIIOBEKY JJIsS ITOJHOIICHHOW >KWU3HH B
COBPEMEHHOM OOIIECTBE: SICHOCTb M TOYHOCTb MBICIH, KPUTUYHOCTH MBIIUICHUS, WHTYULHS, JOTHMYECKOE MBIILICHUE,
AJIEMEHTHI AITOPUTMHUYECKON KYJIBTYPHI, TPOCTPAHCTBEHHBIX MPEICTABICHUH, CIOCOOHOCTH K IIPEOIOJICHUIO TPYIHOCTEH;

e ¢dopMupoBaHue NpeaAcTaBIeHHH 00 HUISIX U METOJaX MaTEMAaTHKH KaK YHHUBEPCAJIbHOTO SI3bIKa HAYKH W TEXHUKH, CPEIICTBA
MO/JICJIMPOBAHUS SIBJICHUM U MPOLIECCOB;

e BOCNHUTAHHME KYJIbTYphl JUYHOCTH, OTHOIICHHS K MaTeMaTHKEe KaK K YacTH OOIIEYECIIOBEUYECCKON KyJIbTYpbl, IOHUMAaHHE
3HAYUMOCTH MAaTE€MATUKH JIJI1 HAYYHO-TEXHUYECKOTO MPOTpecca;

e npuodOpeTeHMe KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE U MPAKTHYECKH 3HAYMMBIX yMEHHH, (DOpMHUpPOBAHUE S3bIKA OMHUCAHUS
00BEKTOB OKPY’KAIOIIETO0 MHUpPa, JUISI Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOPAXCHHS W WHTYMUIIMH, MAaTEMAaTHYECKOW KYJIbTYPBHI,



Pazgen Coaepxxanue maTepuajia KoJui-Bo XapakTepucTHKa OCHOBHBIX BU/JI0B
NPOrpaMMmblI NYHKTA y4eOHHKA 4acoB NeATeJJbHOCTH YYeHHKA

JUISL CTETUYECKOr0 BOCIUTAHUS oOyuaromuxcs. M3yueHre reoMeTpud BHOCUT BKJIAJ B Pa3BUTHUE JIOTUYECKOTO MBIILICHUS, B
dbopMupoBaHuE MOHATUS 10KA3aTEIbCTRA.

OO0mas xapakrepucTuka yueOHOro npeamera

Feomempuﬂ — OJHUH U3 BAXXHCHMIIIMX KOMIOHCHTOB MaTEeMaTHUUYECKOTO 06pa30BaH1/151, HCO6XOI[HMBIﬁ JIIA HpI/IO6peTeHI/IH
KOHKPCTHBIX 3HAHUM O MPOCTPAHCTBC U MPAKTHYCCKHU 3HAYUMBIX YMCHHﬁ, q)OpMI/IpOBaHI/ISI sI3bIKa ONMHUCAHUsA O0OBEKTOB OKPYXKArouiero
MUpa, MJid pasBUTHUA IMPOCTPAHCTBCHHOI'O BOO6pa)K€HI/ISI N WHTYUWIHH, MaTeMaTU4YECKOM KYJIBTYPbI, OJIA 3CTCTUYCCKOTO BOCIIMTAHUA
06yqa}0m14xcsl. HBy‘ICHI/IC rcoOMCTPHUU BHOCHUT BKJIAZ B PAa3BUTUC JIOTHYCCKOT'O MBIIIIJICHUS, B (I)OpMI/IpOBaHI/IG IIOHATHUA JO0Ka3aTCIbCTBA.

KounuyecTBO yueOHBIX 4aCOB:

B 7 kaacce —ipu 34 pabouux Henensix - - 3 yaca B Hezelnto, Bcero — 102 yacoB; KOHTPOJIBHBIX pabOT-5
B 8 ki1acce — mipu 34 pabouux Henensx - 3 yaca B Heento, Bcero — 102 9yacoB; KOHTPOJIBHBIX PaboT-5
B 9 kjacce — npu 33 pabounx Henensx, 3 yaca B HeJEt0, Bcero — 99 4acoB ; KOHTPOJIBHBIX paboT-6

DopMbI IPOMEKYTOYHOU U UTOTOBOM aTTeCTALMHU

[IpoMesxyTouHass aTTecTalusi MPOBOAUTCA B (opmMe TecTOB, KOHTPOJIBHBIX, CAMOCTOSITENBHBIX, PabOT M MaTeMaTHYECKUX
nukTaHTOB (110 10-15 MuHyT) B KOHIIE JIOTHYECKH 3aKOHYCHHBIX OJIOKOB yueOHOTO Matepuaia. MTtorosas arrectanus mpeaycMoTpeHa
B BHJIE YCTHOI'O 3a4eTa Mo OuseraM B Mae MecsIle.

Cpok peanusanum padoyeil yueOHOM NPOrpaMMbl — TPHU roa

Benymumu MeTogaMu 00y4YeHUsI PEAMETY SBISIFOTCS: O0BSICHUTEIFHO — WILTIOCTPATUBHBIHN, YaCTHYHO-TIOMCKOBBIN, TPOOJIEMHBIH,
uccienoBarenbckuii. Ha ypokax HCIONIB3YIOTCS JJIEMEHTHI CIEAYIONUX TEXHOJOTHUH: JUYHOCTHO-OPUEHTUPOBAHHOE OOydYeHUE,
npobiemHoe, ckpam texHosorus, MKT.

IIpumeuanue.

Conepxanue Kypca reomMeTpun § Kjacca BKJIIOYaeT B ceOst OONbIION 00BeM TEOPETHYECKOTO MaTepualia M pasHooOpasue
MMPAKTUYECKUX 3aJaHui. B CBs3M C 3TUM U3 Kypca reoMeTpuu & Kiacca rnepeHocutca tema «Bektope» B 9 knacc B konmuectse 13
4acoB.

N3meHeHust B IUJIaHMPOBAHMM Y4YE€OHOTO MaTepuajia MO TE€OMETPUM HE MPOTHUBOPEYAT HIKOJILHOMY IOJOXEHUI0O O pabodyux
y4eOHBIX MTpOrpaMMax.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPEJMETA

[Iporpamma obecrieunBaeT NOCTHIKEHUS CIEAYIOUIUX PE3yJIbTaTOB OCBOCHHSI 00Pa30BAaTEIbHOW MPOTpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus:

JUYHOCHIHbLE:

. (dbopMHUpOBaHUE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarOUIUXCS K CaMOPa3BUTHIO U
camM000pa3oBaHUIO Ha OCHOBE MOTHBAIIMU K 0OYYEHHUIO M TIO3HAHHIO, BEIOOPY JaibHEHIIero oopazoBanus Ha 0a3e OPUEHTUPOBKHU
B MuUpe mnpodeccuii U MpOoPECCHOHANBHBIX MPEANOUYTCHUH, OCO3HAHHOMY IIOCTPOCHHUIO WHJIMBHIyaTbHOW 00pa30BaTelIbHOMN
TPACKTOPUH C YUETOM YCTOMYHMBBIX MTO3HABATEIILHBIX HHTEPECOB,;

. GopMupoBaHUE I[EIOCTHOTO MHPOBO33PEHHsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKd U
OOLIECTBEHHOM MPAKTUKU;
. GopmMupoBaHUE KOMMYHHKATHBHOW KOMIIETEHTHOCTH W OOINEHWH W COTPYIHHYECTBE CO CBEPCTHUKAMH, CTapIIUMHU U

MIIaJIIMMM B 0Opa3oBaTelbHOW, OOIIECTBEHHO IOJIE3HOHM, Yy4eOHO-MCCIEeI0BaTENbCKOW, TBOPYECKOW M JPYrMX BHUAAX
NEeSITEbHOCTH;

. YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M HMHCBMEHHOW pEYM, MOHMMATh CMBICI MOCTABICHHOMN
3aJ1a4u, BRICTPAUBATh apTyMEHTAIIHIO, IPUBOIUTE MIPUMEPBI U KOHTPIIPUMEPHI;

. KPUTUYHOCTDH MBIIIICHHSI, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIINYATh TUIIOTE3Y OT (PaKTa;

. KPEaTUBHOCTH MBIIUICHHUS, HHUITUATHBY, HAXOYUBOCTh, aKTUBHOCTbD MTPH PEUICHUH T€OMETPHUECKUX 3a]1ad;

. yMEHHE KOHTPOJIUPOBATh MPOIECC U PE3yNIbTaT YUeOHONH MaTeMaTHYeCKO# e TeIbHOCTH;

. CIIOCOOHOCTh K SMOIIMOHATIBHOMY BOCTIPUSITHIO MATEMAaTHIECKUX OOBEKTOB, 3314, PEIICHUMN, pacCyKICHHIA;
MemanpeomenHuble:

pe2yIsImusHble YHUBEPCANbHbLE VieOHble OeUCmEUL.:

. YMCHHE CaMOCTOSATEIbHO IUIAHUPOBATH ajbTCPHATHBHBIC ITyTH IOCTH)KCHHS IIeJiei, OCO3HAHHO BBIOMpATh HamOoJce
3¢ (EeKTUBHBIC CITIOCOOBI PEIICHHUS YUSOHBIX M MO3HABATEIIBHBIX 33]1a4;

. YMEHHE OCYIICCTBISTh KOHTPOJb 1O PE3yJbTaTy M CIOCOOY JCHCTBHS Ha YPOBHE NPOU3BOJIBHOIO BHUMAaHHUS M BHOCHTH
HE0OXOMMbIE KOPPEKTHUBHI,

. YMCHHE aJIcKBaTHO OIICHUBATH MPABWJIBHOCTh WM ONIMOOYHOCTH BBITIOJHEHHUS YYeOHOH 3ajadu, ee OOBCKTHBHYIO
TPYAHOCTH ¥ COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHHUS,

. MOHMMAaHWE CYIIHOCTH aJTOPUTMHUYECKUX TPEANUCAHWA M YMEHHE JCHCTBOBATh B COOTBETCTBUH C TIPEJIOKCHHBIM
JITOPUTMOM;

. YMCHHE CaMOCTOSITCIIbHO CTAaBHTH IIEJIM, BBHIOMpaTh M CO37aBaTh AJTOPUTMBI JIJIs PEHICHHsS YYeOHBIX MaTeMaTHYCCKUX

npo0JieMm;



° YMCHHC IINIAaHUPOBATH N OCYIICCTBIIATH ACATCIbHOCTDb, HAIIPABJICHHYIO Ha PCIHICHHUC 3a/1a4 NCCIICJOBATCILCKOI'O XapaKTepa,
no3HdasameljibHvle YRHUeepCcailbHble V‘l€6Hbl€ oeticmesus.

. OCO3HAHHOE BIIAJICHUE JIOTMYCCKUMHU JIEUCTBUSAMH ONPEICICHUS TOHATHNH, OOOOIICHUs, YCTAaHOBJICHHS aHAJOTHA,

KJ1accu(HUKAIMU Ha OCHOBE CaMOCTOSTEIILHOTO BEIOOpA OCHOBAHUM M KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBS3CH;

. YMEHUE YCTAHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE pACCYKICHHE, YMO3aKIIIOUCHHE

(MHIYKTHBHOE, IEyKTUBHOE M 110 AaHAJIOTHH) ¥ BBIBOJIBI;

. YMEHHUE CO3/1aBaTh, MPUMEHATh U MPEOOPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJCTBA, MOJEIH M CXEMBI IS PEIICHHUS

y4eOHBIX U MTO3HABATEIbHBIX 3a/1a4;

. dbopMHupOBaHME U pa3BUTHEC YYCOHOW W  OOIIEMOJIB30BATEIBCKOW KOMIICTCHTHOCTH B 0OJACTH  HMCTOJb30BaHUS

MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (MKT-komMneTeHTHOCTH);

. dbopMHUpOBaHUE MEPBOHAYAIBHBIX MPEACTABICHUN 00 HJIESIX M O METOJaX MaTeMaTHKH KaK YHUBEPCAJIbLHOM SI3bIKE HAYKH U

TEXHHKH, CPEJICTBE MOJICITMPOBAHUS SBJICHUIA U MTPOIIECCOB;

. YMEHHUE BHUACTh MATEMATHUYCCKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOW CUTYallMM B JIPYTUX JUCHHUILIMHAX, B OKPY’KaOIICH

KU3HU;

. YMEHHUE HAXOJUTh B Pa3IUYHBIX MCTOYHUKAX HMH(OpPMAINI0, HEOOXOIUMYIO JUIS PEHICHUS MaTeMaTHYECKHUX MPOoOJIeM, U

NPEJCTABIIATh €€ B MOHATHOW (opMe; MPUHUMATh PEIICHHE B YCIOBHSIX HETOTHOW W M30BITOYHOW, TOYHOH M BEPOSTHOCTHOM

uHdOopMaIny;

. yMEHHE IMOHUMATh W HCIOJH30BaTh MAaTEeMAaTHUECKHUE CPEACTBA HATJSAHOCTH (PUCYHKH, YEPTEkKH, CXEMBI W Jp.) IS

WITIOCTPALAN, MHTEPIIPETAIlUH, ApTyMEHTAIIHH;

. YMEHHE BBIIBUTATh TUTIOTE3bI TIPH PEIICHUHU YUCOHBIX 3a/1a4 U MOHUMATh HE0OXOIUMOCTh UX MTPOBEPKH;

. yYMEHHE MTPUMEHSATh WHAYKTUBHBIC H IEYKTHBHBIE CTIOCOOBI pACCYKICHHM, BUJETh PA3IUYHBIC CTPATETUHU PEIICHHUS 3a/1a4;
KOMMYHUKAMUBHbBLE YHUBEPCATbHbIE Y4eOHble QeliCEUsl:

. YMEHHE OpTaHM30BBIBATh YyYEOHOE COTPYJHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YYHUTEIEM W CBEPCTHUKAMU:

OTIPEJIENISITH 1EJH, PACTIPESIATh PYHKIUU U POJU YYACTHUKOB, 00IIIHE CITIOCOOBI pabOoThI;

. yMeHue paboTaTh B TPYIIE: HaXOAWTh O0INee pEelIeHHe W pa3perniaTh KOH(IUKTHI Ha OCHOBE COTJIACOBAHMS TO3HMIIMN H

y4eTa UHTEPECOB;

. CIIyIIaTh MapTHEPA,;

. dbopMynHpoOBaTH, ApTyMEHTHUPOBATh U OTCTAMBATH CBOE MHEHUE;

npeomemninole:

IIpeaMeTHBIM pe3y/IbTATOM U3yYeHHUS] Kypca ABJAETCH C(POPMHUPOBAHHOCTD CJAEIYHOIIMX YMEHUI:
* MOJIb30BATHCS FT€OMETPUUYECKHUM SI3BIKOM JJISI ONUCAHUS TIPEAMETOB OKPYKAIOLIEr0 MUPA;
* pacro3HaBaTh FreOMETPUYECKUE PUTYPBI, pa3audaTh UX B3aUMHOE PACIIOJI0KEHHUE;



* U300paxkaTh reoMeTpuuecKkue (GPUTypbl; BHIMOTHATH YEPTEKH MO YCIOBUIO 3a/1a4M; OCYLIECTBIATH MpeoOpazoBanus Gpuryp;
* pacro3HaBaTh Ha YEpPTEkKaX, MOJACISIX U B OKPY>KaroIIeil 00CTAaHOBKE OCHOBHBIEC MPOCTPAHCTBEHHBIE TeJa, U300paKaTh UX;
* B IIPOCTEUIIIUX CIydYasiX CTPOUTH CEUCHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEI;
* MPOBOJUTH ONEpaIMU HAJl BEKTOPaMH, BBIYUCIATD JJIMHY U KOOPJIUHATHI BEKTOPA, YTOJI MEXIY BEKTOPaMU;
* BBIYUCIATH 3HAUYECHUS T€OMETPUUECKUX BEIWYUH (JJIMH, YIJOB, IUIOIIaAeH, 00beMOB); B TOM uucie: s yrioB oT 0 go 180°
OMpEeNeNATh 3HAYCHUS TPUTOHOMETPUYECKMX (YHKIMM TIO 3aJaHHbIM  3HAYEHUSM  YIJIOB, HAaXOIUTh 3HAYCHUS
TPUTOHOMETPUUYECKUX (PYHKIUMA MO 3HAUYCHHUIO OJHOU W3 HHUX, HAXOAUTh CTOPOHBI, YTJIbI U BBIYUCISATH IJIOMIAIN TPEYTOJIbHUKOB,
JUTMHBI JIOMAHBIX, TyT OKPY>KHOCTH, IJIONIAAEH OCHOBHBIX T€OMETPUUYECKUX PUTYp U (PUTYDP, COCTABICHHBIX U3 HUX;
* peliath reOMETPUYECKUE 3a7a4H, ONMUPAsICh HA U3YUYCHHbIC CBOMCTBA (DUTYP M OTHOIICHUIMA

MEXIy HUMH, MPUMEHSIS JOMOJHUTEIbHBIE TOCTPOCHHS, anreOpandyecKuid W TPUTOHOMETPUYECKUM ammapar, IpaBuiia
CUMMETPUH;
* TPOBOJUTH JIOKA3aTEJbHBIC PACCYXKIACHUS TPH PEIICHUH 3aJ1ad, UCTOJb3Yys U3BECTHBIE TEOPEMbI, OOHAPYKMBas BO3MOKHOCTHU
JUTSL X MCTIOJIb30BAHUS,
* peliaTh NPOCTEHIITNE TIIAHUMETPUUECKUE 3a/1a49H B TIPOCTPAHCTBE.
Hcnosab30BaTh NPUOOPETEHHbIE 3HAHUSI M YMEHUS B MPAKTHYECKOH 1eATeJIbHOCTH U MOBCEIHEBHOM JKU3HU JJI5:
* OIHCAHMS PeANbHBIX CUTyalluid HA SI3bIKE TEOMETPUH;
* pacyeToB, BKIIOYAIOIIUX MPOCTEUIITNE TPUTOHOMETPUYECKHE (HOPMYIIBI;
* pELIEeHHs TEOMETPUUYECKHUX 3a7a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUU;
* peleHus NMPAaKTUYECKUX 3aJlay, CBS3aHHBIX C HAXOXKICHUEM T€OMETPHUUYECKUX BEIWYUH (MCIONB3YS MPU HEOOXOIUMOCTH
CIIPaBOYHUKH M TEXHHUYECKHE CPEICTBA);
* MOCTPOEHUH C MOMOINIbIO FTEOMETPUUECKUX HUHCTPYMEHTOB (JIMHEWKA, YTOIbHUK, [IUPKYJIb,

TPAHCIIOPTHUD).

B pe3ynbrare u3ydeHus reoMeTpUu  00YUaIOIIHICS HAYYUTCS:
Harnsignas reomerpust
1) pacrno3HaBaTh Ha 4epTekax, PUCYHKAX, MOAEIAX M B OKPYKAIOUIEM MHUpPE IUIOCKHME U MPOCTPAHCTBEHHBIE F€OMETPUUECKUE
burypsr;
2) pacno3HaBaTh pa3BEPTKU KyOa, IPsIMOYTOIBHOTO Mapaliesienuneaa;
3) onpeAensTh MO JIUHEHMHBIM pa3MepaM pa3BEPTKU (PUTYPHI TMHEHHBIE pa3MepPbl caMoil PUrypsl 1 HA00OPOT;
4) BBIUUCIATH O0BEM NMPAMOYTOJIBHOTO Mapaiesienumnea.
OOyyaromuincs noayuum 603MOHCHOCHLb:
5) gvruucaames 06EMBL NPOCMPAHCNEEHHBIX 2OMEMPULECKUX PUSYD, COCMABLEHHBIX U3 NPSAMOY20bHbIX NAPATLIENEeNUNe008,
6) yenybums u pazeums npeocmagieHusi 0 NPOCMPAHCMBEHHBIX 2eOMEMPUYECKUX pueypax,



1) npumensime nousimue pazeeépmru 0Jisi GbINOJIHEHUsL NPAKMUYECKUX PACUEMmOs.

I'eomerpuyeckue purypbi

OOyuaromuiics Hay4uTCs:

1) mosib30BaThCS A3BIKOM F€OMETPUU IS ONUCAHUS MPEIMETOB OKPYKAIOUIEr0 MUpa U UX B3aUMHOT'O PaCIlOIOKEHUS;

2) pacnio3HaBaTh U M300paKkaTh Ha YEPTEkKaX U PUCYHKAX T€OMETpUUECKHE PUTYPhl U UX KOH(UTYpaLIUU;

3) HaxoAWTh 3HAYEHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (UTYp M UX OTHOUIEHMS, IpalycHyto mepy yrioB oT 0 go 180°, mpumenss
OIpeJIeNieHHs], CBOMCTBAa M MPU3HAKU (PUTYp W MX DJIIEMEHTOB, OTHOIIEHUS QUryp (paBEeHCTBO, MOA0OME, CUMMETPUH, MTOBOPOT,
napaJijiesIbHbI IEPEeHOC);

4) onepupoBaTh ¢ HAYAJIbHBIMU NOHITUSIMU TPUTOHOMETPUU

U BBITOJIHATH 3JIEMEHTAapHbIE onepauuu HajJ GyHKIUSIMHU YIJIOB;

5) pemaTh 3ajaud Ha JOKA3aTelbCTBO, OMUPAsCh HA WM3YUYEHHBIE CBOWCTBA (YUIyp W OTHOIICHUNH MEXAY HUMHU U MPUMEHSSA
U3yYEHHbIE METOJIbI JOKA3aTEIbCTB;

6) pelaTh HECIOXKHbIE 3aJ]a4H Ha IOCTPOEHUE, IPUMEHSSI OCHOBHBIE aITOPUTMbI TOCTPOSHUS C TIOMOIIBIO IUPKYJIS U JIMHEUKH;

7) pemiath MpocTenime MiaHUMETPUUECKHE 3a]]a41 B POCTPAHCTBE.

OOyyJaroIuiicss noayuum 03MOHCHOCHb:

8) ogrademv memooamu pewenus 3a0ay HA BbLIYUCTEHUS U OOKA3AMENLCMBA: MEemMOOOM ONl NPOMUBHO20, MemoOoM No0obus,
MemoooM nepedopa 8apuarHmos U MemooomM 2e0MempUYeCcKUx Mecm moyex;

9) npuobpecmu onvim npumeHeHusr ANCeOPAUYECKO20 U MPUSOHOMEMPULECKO20 ANNApama U uodel OBUNCEHUs NpU pPeueHuu
eeomempudecKkux 3a0a,

10) ogrademv mpaduyuonnoli cxemoi pewienus 3a0ay HaA NOCMPOEHUe ¢ NOMOWbBIO YUPKYISL U JUHEUKU. AHAIU3, NOCHMPOeHUe,
00KA3amMenbCmeo U UCCIe008anUe;

11) nayuumocs pewiams 3a0a4u Ha NOCMpoOeHUe MEMOOOM 2EOMEMPUYECKO20 MeCma MO4eK U MemoOoM HOO0OUs,

12) npuobpecmu onvim ucciredosanus c8OUCMSE NAAHUMEMPUYECKUX PUSYD € HOMOUbIO KOMNBIOMEPHBIX NPOSPAMM.

N3mepenne reomeTpu4ecKuX BeJUYNH

OOyuaromuiicss HayIuTC:

1) ucnonws30BaTh CBOWCTBA U3MEPEHUS JJIMH, IUIOIIAJAEH U YIJIOB MPU PEIICHUM 3a]a4 Ha HAaXOXKIEHUE JUIMHBI OTPE3Ka, IJIHMHBI
OKPYHOCTH, IJIMHBI TyTH OKPY’KHOCTH, I'PaAyCHON MEpBI yTJa;

2) BBIUMCIATH JJIMHBI JIMHEHHBIX DJIEMEHTOB (PUTyp M HMX YIibl, UCHOIB3Ys (OPMYJIbl JUIMHBI OKPY>KHOCTH W JJIMHBI TyTU
OKPYXHOCTH, (POpMYIIBI TUIOIIAAeH QUryp;

3) BBIUMCIIATH IJIOMIAM TPEYTOJBbHUKOB, PSMOYTOJIbHUKOB, TapaJIeIOrPaMMOB, Tpaneluil, KpyroB U CEKTOPOB;

4) BBIYUCIIATH IJIMHY OKPY>KHOCTH, JUIMHY AYTH OKPYHOCTH;



5) pemaTh 3ajauyd Ha JOKa3aTEJIbCTBO C MCIOJIb30BaHUEM (OPMYJ JJIMHBI OKPYKHOCTH U JUIMHBI YT OKPY>KHOCTH, (POpMYI
momaaeu guryp;
6) pemiaTh MPAaKTUYECKHE 3a/laud, CBS3aHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BEIUYUH (MCIOIB3YysS IPU HEOOXOIUMOCTU
CIIPABOYHUKH M TEXHUYCCKUE CPEJICTBA).
OOy4aroniuics noiyuum 603MoHCHOCHIb:
7) svluucsams naowaou gueyp, coCmasienHblx U3 08yx uiu Oojee npsamMoy2oIbHUKOS, NapailelocpaMMOos, Mmpey2oibHUKOs, Kpyad
u cekmopa,
8) sbruucsimeb nIOWAOU MHO20Y20NbHUKOS, UCHOLb3YSL OMHOUWEHUS PAGHOBEIUKOCMU U PABHOCOCMABIEHHOCTIU,
9) npuobpecmu onvim npuMeHenus aneedPaAULecKko2o U MpUSOHOMEMPULECKO20 annapama u uoetl O8UNCEHUs NPU PeuleHuu 3a0ay
HA 8blYUCTIeHUE NIOWAOel MHO20Y20IbHUKOS.
Koopannartsl
OOGyuaronuiics HAy4YnuTCs:
10)BBIYUCIIATH JUIMHY OTPE3Ka M0 KOOPJIMHATAM €T0 KOHIIOB, BBIYMCIIATh KOOPAMHATHI CEPEAMHBI OTPE3Ka;
11)ucmons30BaTh KOOPAMHATHBIA METOJ JIJISl U3YYCHHS CBOMCTB MPSIMBIX U OKPYKHOCTECH.
OOy4aronuics noIyuum 603MOHCHOCHIb:
12) oBnasieTh KOOPJAMHATHBIM METOJIOM PEIIEHUS 3a7a4 Ha BBIYUCIICHUS U JI0KA3aTeIbCTBA,
13) npuoOpecT OMBIT BHITIOJIHEHUS TIPOSKTOB Ha TeMy «lIpuMeHeHre KOOpAUHATHOTO METO/Ia JIJIsi M3yYeHHUSI CBOMCTB MPSIMBIX U
OKPY>KHOCTEM

BexkTopsl

OOGyJaroruiics HAy4YuTCs:

1) OnepupoBaTh ¢ BEKTOPAMHU, HaXOJUTh CYMMY M Pa3HOCTb BEKTOPOB, 3aJaHHBIX I'€OMETPHUYCCKH, HAXOJUTh BEKTOP, PaBHBIN
MPOU3BEICHUIO 33JJaHHOIO BEKTOpa Ha YHCIIO;

2) HaxomwTb JUII BEKTOPOB, 3aJIaHHBIX KOOPJAMHATAMU: JUTMHY BEKTOPA, KOOPIUHATHI CYMMBI ¥ PA3HOCTH JIBYX U 00Jiee BEKTOPOB,
KoopannaTel npousBeqeHUs BEKTOpa Ha YHUCIO, MPUMEHSA COYETATEIbHBIN, PACHpPEACIIUTEIbHBIA U MEePEMECTUTEIbHBIC
3aKOHBI;

3)BBIYUCTATD CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, HAXOJIUTh YroJl MEXKJY BEKTOpAaMH, YCTaHABIMBATH NEPHEHIUKYISIPHOCTH

MPSIMBIX.

OOyyaromuincs noayuum 603MOHCHOCHLb:

4)OBnaseTh BEKTOPHBIM METOOM JUIS PEIICHHUS 33]1a4 Ha BEIYHUCICHHS U JJOKa3aTeIIbCTBO;

5)[TproOpecTy OIBIT BHITIOJIHEHHS MPOSKTOB Ha TeMy «IIprMeHEeHHe BEKTOPHOT'O METOJa JIJIsl PEIICHHMSI 3a/1a4 Ha BBIYUCIICHUS U

JI0Ka3aTeIbCTBO



YUYEBHO-TEMATUYECKH IIJIAH

7 kJjace

Ne HaumenoBanue Bcero B Tom yucie Ha: Dopmel Dopmel
I/ | pa3ienoB U TeM 4acoB CaMOCTOSTEILHbIE KoHTponbHble paboTh | AMATHOCTHK | KOHTPOIA
paboThI 1

1 HauanbHbie 2 1 TECT
reOMETPUUECKHE 18
CBCICHUA

2 3 1 VYcrHbIi KonTtponbHas
TpeyronbHuK 26

3a4eT, Tect | pabora

3 2 1 VYcrHbIi KonTtponbHas

[TapannensHbie
18 3a4er, pabora
MpsIMBbIE
TECT

4 CoorHomIeHHE MEKIY 3 2 CP KontponbHas
CTOpPOHAMU U yTJIaMu 22 pabota
TPEYTroJIbHUKA

5 Hosropenue 2 YcTHBIH 3ayer 3am

17 3a4eT, TECT | Kypc 7
KJlacca

BCEI'O 102 12 5

OcHOBHOeE coaepxkaHue

HauaJjbHble reoMeTpuyeckue cpeeHus(18 yacos)

[Ipocreiimue reoMeTpudeckue GUTYpHI: TpsiMasi, TOUKa, OTPE30K, JIy4, yroi. [lonsrue paBeHcTBa reomeTpudeckux ¢puryp. CpaBHEeHHE
OTPE3KOB U yrioB. 3MepeHue oTpe3KoB, IMHA OTpe3ka. V3Mepenue yrios, rpagycHas Mepa yriia. CMeKXHbIE U BEPTUKAIIbHBIE YTJIbI,
UX CBOWCTBA. [lepneHIuKyIsspHbIE PSAMBIE.




OcHoBHas HeJIb — CUCTEMATU3UPOBATh 3HAHMS YUAIIMXCA O IPOCTEHIINX FEOMETPUUECKUX (PUTYpaxX U UX CBOWCTBAX; BBECTH MOHATHE
paBeHCTBa QUryp.

B naHHO# TemMe BBOASTCS OCHOBHBIE T€OMETPUUECKUE MOHATHS U CBOMCTBA MPOCTEUIINX T€OMETPUUECKUX (PUTYP HA OCHOBE HATJISAIHBIX
MPEICTABICHUN yJalUXCsl MyTeM 0000IIEeHUsI OUEBUIHBIX WJIM U3BECTHBIX U3 Kypca MaTeMaTUKU 1-6 KJIacCOB TeOMETPUUECKUX (PaKTOB.
[loHsiTHE aKCHOMBI Ha HaYaJIbHOM 3Tare 00y4YeHUs! HE BBOAUTCS, U CaMU aKCUOMBI He (hOpMYIUpPYIOTCs B iBHOM Buje. HeoOxonumblie
MCXOJIHBIE MOJIOKEHHUS, HA OCHOBE KOTOPBIX U3YYAIOTCSl CBOMCTBA TEOMETPUYECKUX (PUTYP, TPUBOJATCS B ONUCATENBHOU (hopme.
[IpyHIMNIMATBHBIM MOMEHTOM JAHHOW TEMBI SIBJISIETCS] BBEJICHHUE MMOHSATUS PABEHCTBA F€OMETPUUYECKUX (DUTYyp Ha OCHOBE HATJISHOTO
NOHATHS HanoxeHus. OnpeneneHHoe BHUMAHUE JOJIKHO YACIAThCS MPAKTUUYECKUM MPUIIOKEHHUSIM T€OMETPUUECKUX MOHSATUH.

TpevroabHuKH (26 4acoB)

Tpeyronsuuk. [IpuzHaku paBeHCTBa TpeyroJdbHUKOB. [leprnenaukysp Kk npsiMoil. Menuanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA.
PaBHOOEApEHHBIN TPEYTOJBLHUK U €T0 CBOWCTBA. 3aJjauM Ha MOCTPOEHUE C TOMOIIBIO UPKYJIS U JIMHEUKH.

OcHoBHas 1eJIb — BBECTU MOHATUE TEOPEMBI; BRIPA0OTaTh YMEHHUE JOKA3bIBATh PABEHCTBO TPEYTOJBbHUKOB C MIOMOIIBIO U3y Y€HHBIX
IPU3HAKOB; BBECTH HOBBIW KJIACC 3a]1a4 — Ha MOCTPOEHUE C MOMOUIBIO [IUPKYJISI U JIMHEHKH.

[Tpu3Haky paBeHCTBA TPEYTOJIbHUKOB SIBJISIOTCSI OCHOBHBIM Pa0OUMM anmapaToM BCEro Kypca reomeTrpuu. [lokazaTenbecTBo Oobleit
4aCTU TEOPEM Kypca U TAK)KE PELICHUE MHOTUX 3a/1a4 IIPUBOIUTCS 110 CIEAYIOLIEH CXEME: IIOUCK PaBHBIX TPEYIOJbHUKOB —
000CHOBaHHUE MX PABEHCTBA C OMOIIbIO KAKOTO-TO IIPU3HAKA — CJICJICTBHSI, BHITEKAIOIINE U3 PABEHCTBA TPEYTOJIbHUKOB. [IpMeHeHne
IIPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IIPU PEIICHUU 3a/1a4 Ja€T BO3MOKHOCTb IIOCTEIIEHHO HAKAILIMBATH OIIBIT IIPOBEIECHU
J0Ka3aTeNbHBIX paccyxaeHuil. Ha HayanpHOM 3Tane u3yuyeHus: 1 IpUMEHEHHsI IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB 1I€J1eCO00Pa3HO
UCIIOJIb30BATh 3a/1a4i C TOTOBBIMU YEPTEKAMM.

IMapaaaeabHbie npaMbie (18 yacoB)

[Tpu3Haku nmapanienbHOCTH NPSAMBIX. AKCHOMA MapajuleNbHbIX NpsiMbIX. CBOMCTBA MapalieIbHbIX MPSIMBIX.

OcHoBHAas 1eJIb — BBECTU OJIHO U3 BAXKHEUIIIUX TOHIATHI — TOHATHE MMapaIeTbHbIX MPSMBIX; 1aTh IEPBOE MPEACTABICHUE 00
AKCMOMAax U AaKCHOMAaTUYECKOM METOJIE€ B TEOMETPUH; BBECTH AKCUOMY NApaJUIEIbHbIX MPSAMBIX.

[Ipu3Haku 1 cBOMCTBA MapaiebHBIX MPSMBIX, CBSI3aHHbBIE C YIIIAMHU, 00Pa30BaHHBIMU MPU NEPECEUYEHUU JBYX NPSIMBIX CEKYyIIeH
(HaKpecT JexaluMu, OJHOCTOPOHHUMHU, COOTBETCTBEHHBIMU ), IIMPOKO UCHOJB3YIOTCS B JadbHEHIIIEM MIPU U3YUYECHUU
YEThIPEXYTOJIbHUKOB, TOAOOHBIX TPEYTOJIbHUKOB, [IPU PEIICHUU 33/1a4, a TAKKE B KypCe CTEPEOMETPUHU.

CoOTHOIIEHUS MEKIAY CTOPOHAMM M VIJIAMH TPEVIoJLHHUKA (22 yaca)




Cymma yrioB TpeyrosbHuka. COOTHOIIEHNE MEXAY CTOPOHAMU U yTIIaMH TpeyrojbHuKa. HepaBeHCTBO TpeyrosnbHuka. [IpsmMoyrosbabie
TPEYTOJIBHUKH, UX CBOMCTBA U NPU3HAKU PaBEHCTBA. PaccTosiHME OT TOUKH 10 IpsAMOM. PaccTosHne Mexay napayieaIbHbIMU IPSIMBIMH.
IlocTpoeHnue TpeyroibHUKA MO TPEM JIEMEHTAM.

B nanHOI TeMe AOKa3bIBAETCS OJHA U3 BAXKHEHIIUX TEOPEM F€OMETPUU — TEOPEMA O CYMME YIJIOB TpeyrojibHUKa. OHa MO3BOISAET JaTh
KJIaCCU(UKAIUIO TPEYTOJIBHUKOB MO YIJIaM(OCTPOYT OJbHBIN, MPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIN), @ TAKKE YCTAHOBUTH HEKOTOPbIE
CBOMCTBA M IPU3HAKU PABEHCTBA NPSIMOYTOJIbHBIX TPEYTOJbHUKOB.

IlonsiTHE paccTOAHMS MEXIY NapaJIEIbHBIMU MPSMBIMU BBOJAUTCS Ha OCHOBE JIOKA3aHHOW MPEBAPUTEIIBHO TEOPEMBI O TOM, YTO BCE
TOYKH KaXJ0W U3 ABYX NapaJJIEIbHBIX NPSIMBIX PABHOYAAJIEHBI OT APYTrOM NPSAMOM. DTO MOHATHE UTPAET BAXKHYIO POJib, B YACTHOCTHU
HCIIOJb3YETCs B 3a/1a4axX Ha MOCTPOCHHUE.

IIpu peuiennu 3a1a4d Ha MOCTPOEHUE B 7 KIIACCE CIIEYET OTPAHUYUTHCA TOJIBKO BBIMOJHEHUEM U OIMCAHUEM ITOCTPOCHUS UCKOMOM
¢burypsl. B oTaenpHbIX Cilydasx MOXHO MPOBECTH YCTHO aHAIM3 U J0KAa3aTEIbCTBO, a 3JIEMEHTHI UCCIIEA0BAHUS TOTKHbI
IPUCYTCTBOBATH JIMIIb TOT/1a, KOTJIa 3TO OTOBOPEHO YCIOBUEM 3aJaUH.

MNoBTOpeHue. PeweHne 3agay noBbILLEHHOW CHOXHOCTU (17 YacoB)

Pemenue 3a1a4y MOBBIIIIEHHOM CIIOKHOCTH 10 BceMy Kypcy. O0001IeHre 1 cucTeMaTu3alis 3HaHUi y4aluxcsi o Kypcy reoMeTpun 7
KJacca

YYEBHO-TEMATHUYECKHWM IIJIAH

8 kiacce
No HaumenoBanne Bceero B ToMm uucre na: DopMbl DopMbl
/Il | pasjieNnoB U TeM Hacos CamocTosiTebHbIE KoHTposasHbIe paboThI AUArHOCTHK | KOHTPOJIA
paboTHI u
1 Broanoe 3 TECT
MTOBTOPEHHUE
2 YeThlpexyroabHUKU 21 3 1 VYcrHbIi KontponbHas
3auer, TecT | paboTa
3 [Tmomans. Teopema 17 2 1 VcTHbII KonTponbHas
[Mudaropa 3a4erT, paboTta
TECT




4 [lonoGHbIE 18 2 1 CP KonTtponbHas
TPEYTrOJbHUKH pabora
5 OKpy>KHOCTB 27 3 1 YcrHblit KonTponbhas
3ayeT, TecT | pabora
6 [loBTOpEHUE. 16 1 1 TECT KonTponbpHas
Pemenue 3amau paboTa
UTOI'O 102 |11 5

OcHoBHOE coep:KaHHe

BBoaHoe noBsTopenue (3 yaca)
Iean: [ToBTrOopeHue, 06001IeHIE YMEHUN U HABBIKOB 32 KypC reOMETpUH 7 Kiiacca.

YeTbIpexyrojbHukH (21 yacos)

MHOroyroJibHUK, BBITYKJIbIii MHOTOYTOJIbHUK, YETBIPEXYTONbHUK. [lapamienorpamm, ero cBoiicTBa U Npu3HaKku. Tpamnenus, BUAbI
U cBoiicTBa Tpaneuuu. [IpsMoyronbHUK, poMO, KBaJpaT, UX CBOWCTBA. TeopeMbl O Cpe/iHel JTUHUHU TPEYTroJbHUKA U Tpaneuu. Teopemsl
daneca u Bapunbona. CUMMeETpHs YETHIPEXYTOJILHUKOB U IPYTUX QUTYD.

Heanb: u3yunts Hanboee BaKHbIE BUJIBI YETHIPEXYTOJIbHUKOB — MapaJlieIorpaMm, IPsIMOYTOJIbHUK, POMO, KBaapaT, TPareiuo;
JaTh TIpeACTaBIeHre O (pUrypax, 001aIaronuXx 0OCEeBOM WK IICHTPAILHON CHUMMETPHEH.

JlokazaTenbCTBa OOJBITMHCTBA TEOPEM JAHHOM TEMbl U PEIICHUS MHOTHX 3a/1a4 MPOBOJATCSA C MOMOIIBIO MPU3HAKOB PaBEHCTBA
TPEYTrOJIbHUKOB, IIO3TOMY IOJIE3HO UX ITOBTOPUTH, B HAYAJIE U3YUYEHHUS TEMBL.

OceBas W 1IeHTpajdbHAsi CUMMETPHH BBOJATCS HE KaK MpPeoOpa3oBaHUE IUIOCKOCTH, a KaK CBOWMCTBA T€OMETPUYECKUX (PUTYD, B
YaCTHOCTH YETHIPEXYTOJIbHUKOB. PaccMOTpeHHe 3THX MOHATUM KaK ABUKEHHUI IJIOCKOCTH COCTOUTCS B 9 Kiacce.

ILnomans. Teopema Iludaropa. (174acoB)

PaBHOCOCTaBICHHBIE MHOTOYTOJbHUKHU. [loHSATHE TUIOmMAAM MHOTOyTONbHUKA. [lnomaam kBaaparta, MPSMOYTOJIBHHKA,
napajiesiorpaMma, TpEyroJibHIKa U Tpanenun. TeopemMa 00 OTHOIICHHH JIBYX TPEYTOJIHHUKOB, UMEIONIUX 10 paBHOMY yriy. Teopema
[Tudaropa. O6parnas repema [Tudaropa. [punoxenus Teopemsr [Mudaropa. @opmyna ['epona.

Heab: pacmuputh W yrIyOuTh TOMyYEeHHBIE B 5—O6 Kiaccax MPEACTABICHHS OOYyYaromUXCs 00 W3MEPEHWH U BBIUYMCICHUU
TI0MaAeH; BhIBeCTH (DOPMYIIBI IJIOMAEH MPIMOYTOIBHUKA, TapajuieJiorpaMMa, TPEyrobHUKA, TPAEIUy; J0Ka3aTh OJHY W3 TJIaBHBIX
TeopeM reomeTpun — teopemy [ludaropa.




BeiBog (opmyin nist BeIUMCIEHUS IUIOIMIAJEH NPSAMOYTOJIbHUKA, MapajuieiorpaMMa, TPEyrolbHUKA, Tpaneluud OCHOBBIBAETCS HA
JIByX OCHOBHBIX CBOMCTBAaXx IUIOIIAJEH, KOTOPbIE NPUHUMAIOTCS UCXOAS U3 HAIJISIAHBIX MPEACTABICHMIM, a TaKkKe Ha (popMyJie MIIOIAIu
KBajapaTa. HeTpaluuMOHHON A IIKOJBHOTO Kypca SIBISETCS Teopema 00 OTHOLICHWH IJIOMAJed TPEYyroJbHUKOB, MMEIOIIUX IO
paBHOMY yriay. OHa MO3BOJSET B JAJbHEMIIEM 1aTh NMPOCTOE A0KA3aTEIbCTBO IPHU3HAKOB MOJ00MS TPEyroJbHUKOB. B 3TOM cocTout
OJIHO U3 MPEUMYIIECTB, OOYCIOBIEHHBIX PAHHUM BBEACHUEM MOHATHS Iutowaau. JlokazaTenbcTBO Teopembl [Iudaropa ocHoBbIBaeTCs
Ha CBOMCTBax IUIOIIAACH U Gopmynax A MIIOLAaAe KBagpara U IpsAMOYrojbHUKA. Jl0Ka3bIBaeTCs TakKe TeopeMa, oOpaTHasl TeopeMe
[Tugaropa.

Ilogo0HbBIE TPEeVIroJabLHuKH (18 yaca)

[Tponopuuonanbubie oTpe3ku. OmnpeneneHrue MoJ00HBIX TPEYroabHUKOB. OTHOIIEHHE TUIOMIAJeH MOJOOHBIX TPEYTrOJHHUKOB.
[Tpu3naku monoOus TpeyroJbHUKOB. [IpuMeHneHne mogo0us K 10Ka3aTelbCTBY TeopeM: 00o01eHue teopeMbl daneca, TeopeMbl YeBsl U
Menenas. 3ameyaTebHbIE TOUYKH TPEYTOJbHHUKA U WX CBOWCTBAa. Metoja mojaobus B 3ajadax Ha mocTpoeHue. [lonsTue o momoouu
IPOU3BOJILHBIX (UTYP.

CoOOTHOILIIEHUSI MEXY CTOPOHAMU M yIJIAMU MPSIMOYTOJIBHOTO TPEYTrOJbHHUKA. 3HAUYEHUSI CUHYCA, KOCUHYCa U TaHT€HCAa OCTPOTO
yTJia IpsIMOYTOJIBHOTO TPEYTroJibHUKA. PellieHne npsiMoyrojibHbIX TPEYTOJIbHUKOB.

Ileab: BBECTH MOHATHE TTOJAOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MPU3HAKK MTOJA00US TPEYTOJIBHUKOB U UX TPUMEHEHHUS; ClIeNIaTh
NEPBBIN 1Iar B OCBOCHUH YYAIIUMUCS TPUTOHOMETPUUECKOTO arlnapara TeOMETPUU.

Omnpenenenue MOJOOHBIX TPEYTOJbHHKOB JAaeTCs HE Ha OCHOBE TNpeoOpa3oBaHUs TMOJO0Hs, a dYepe3 PaBEHCTBO YIJIOB M
MPONOPIIMOHATIBHOCTH CXOACTBEHHBIX CTOPOH.

[Tpu3Haku mogo0usi TPEYroJbHUKOB JOKA3hIBAIOTCS C TIOMOIIBIO TEOPEMBbl 00 OTHOIICHUH IUIOMIACH TPEYTOIbHUKOB, HMEIOIINX
110 paBHOMY YTJIy.

YTBepKIeHUsI O TOYKEe IepecedeHUss OUCCEKTPUC TPEYTrOJbHHUKA W TOYKE IMEPECCYCHUs CEPEIUHHBIX MEPHEHIUKYIIPOB K
CTOpOHAM TPEYTOJbHUKA BBIBOJATCS KaK CICACTBUS M3 TECOPEM O CBOMCTBaX OMCCEKTPHUCHI yIila M CEPEAMHHOTO MEPHEHIUKYJIIpa K
oTpe3ky. TeopeMa 0 Touke MepeceyeHUs] BBHICOT TPEYroJibHUKA (WM MX TMPOJOJKEHHUMN) JOKA3bIBACTCS C MOMOIIBIO YTBEPKIACHUS O
TOYKE MEPECCUCHUS CEPEAUHHBIX NEPIICHIUKYISPOB.

Ha ocHoBe mpu3HaKoB mog00us JTOKa3bIBACTCS TEOpEeMa O CpeIHEH JIMHUU TPEYTroJbHUKA, YTBEPKIACHUE O TOUKE IEPECCUCHHS
MEIVaH TPEYroJbHUKA, a TAKXKE JIBA YTBEPXKICHUS O NPONOPUHOHAIBHBIX OTpPE3Kax B MNPSMOYTOJbHOM TpeyroJibHUKE. JlaeTcs
MpeJICTaBICHUE O METOE MOJ00MS B 3a/1a4aX Ha TOCTPOCHUE.

B 3akmroueHne TeMbl BBOIATCA DJIEMEHThI TPUTOHOMETPHUM — CHHYC, KOCHHYC M TAHI€HC OCTPOTO yIja MPSAMOYTOJIBHOIO
TPEYTOJbHUKA.

OKpYVKHOCTD (27 4acoB)




B3anmHoe pacnonoxkeHue npsaMod M OKpyxkHOCTH. KacarenbHas kK OkpyxkHocTH. KacarenbHas K KpuBOM JMHUU. B3anMHoe
PACIIOJIOKEHHUE OKPYKHOCTH.

VYTIbl, CBA3aHHBIE C OKPYKHOCTBIO: LIEHTPAJIbHbIE U BIIUCAHHBIC YTJIbI, YIJIbI MEXAY XOpAaMU U CeKylnuMU. Teopema o KBajgpare
KacaTeJIbHOM.

BnucanHas u onvcanHas okpyxHocTu. @opmyna Jiniepa. Teopema [Itonemes. BHeBnucaHHbIE OKPY>KHOCTH.

Heab: pacmuputh cBefeHHUS 00 OKPYXHOCTH, IMOJYYEHHBIE yYallUMHUCS B 7 KIAcce; W3YYUTh HOBBIE (DAKTHI, CBA3AHHBIE C
OKPYHOCTbI0; TO3HAKOMHUTH O0YUYaIOIIHUXCS C YETHIPHMS 3aMEYaTEeIbHBIMU TOUYKAMU TPEYTOJIbHUKA.

B nanHo#i TeMe BBOAUTCS MHOI'O HOBBIX IOHSATUH U PACCMATPUBAETCS MHOI'O YTBEPKACHUN, CBSI3aHHBIX C OKPYXKHOCTBIO. s ux
YCBOCHMSI CIIEIyeT YACIUTh OO0JIbIIIOE BHUMAHUE PEIICHUIO 3a/1a4.

Hapsiny ¢ teopemamu 00 OKpPYKHOCTSIX, BIIMCAHHOW B TPEYTOJIBHUK M OMHCAHHOW OKOJIO HEr0, paccMaTpUBAIOTCS CBOWMCTBO
CTOPOH ONMCAHHOTO YETBIPEXYTOJbHHUKA U CBOMCTBO YIJIOB BIMCAHHOI'O YEThIpexyrojibHuka. @opmyna Ounepa. Teopema IlTonemes.
BHeBnmcanHble OKPYKHOCTH.

IHoBTOopenue. Pemenue 3axa4d. (16 yacosn)
Iean: [ToBTOopeHue, 06001IeHNE U CUCTEMATH3AIMs 3HAHWM, YMEHHUM M HABBIKOB 3a KypC T€OMETPHUH 8 Kiacca.

YYEBHO-TEMATHUYECKHUM IJIAH 9 kaace

No HaumenoBanne Bceero B ToMm uucre Ha: DopMbl DopMbl
/Tl | pa3ienoB U TeEM 4acoB CaMOCTOATENLHEIC KoHTpoNbHBIE PabOTHI JUATHOCTUK | KOHTPOJIS
paboTHI 1
1 BBoanoe 9 1 TECT
MTOBTOPEHUE
2 Bexkropsl 13 2 1 VYcTHbIi KonrtponbHas
3ader, TecT | paboTa
3 Merton koopauHAT 18 3 1 VYcTHbIi KonrtponbHas
3a4erT, paboTta
TECT
4 CooTHolteHus 18 3 1 CP KontponbHas
MEXYy CTOPOHAMH pabota
U yriamMu
TPEYTOJIbHHUKA.




Cxansgpnoe
MIPOU3BEICHUE
BEKTOPOB

) Jlnnna 15 2 1 YcTHblit KonTponpHas
OKPYXHOCTH u 3ayeT, TecT | pabora
TUTOMIA b KpyTa

6 I'eomeTpuueckue 13 2 1 KonTtponbHas
npeoOpa3oBaHus paboTa

7 Hauanbubie 8
CBEICHUS u3
CTEPEOMETPHH

8 AKCHOMATHYECKOE 3
IIOCTPOCHHE
TCOMETPUH

9 IToBTOpEHME. 2 1 1 TECT KontponbHas
Pemmenne 3amaq paboTa

UTOI'O 99 14 6

9 xiacc

Conep:xanne o0yueHust

BBoanoe noBTopenue (9 4)

BekTopsi (13 1)

[lonsitTue BekTOopa. Moxaynb BekTopa. PaBHble BekTOpbl. Cl0KEHHME M BBIYMTAHHE BEKTOPOB, YMHOXXEHUE BEKTOpa Ha YHUCIIO.
IIpruMeHeHne BEKTOPOB K PELICHUIO 3a4a4.

Metoa koopaunat (18 1)

Koopaunatel BekTopa. Ilpocreiimme 3amaun B KOOpPAMHATAX. YPABHEHHUE JIMHUHA HAa IUIOCKOCTH. YPAaBHEHUS OKPYKHOCTH.
VYpaBuenue npsmoil. [IpeacTaBienue 00 ypaBHEHUSAX AJUINAINCA, TUTIEPOOIIBI U apadosibl. CUMMETpUs B KOOPJIUHATAX.
Pemenue 3agau. Okpy>XKHOCTH ANOJIIOHUS.



CooTHOLICHUS MEKIY CTOPOHAMH M YIJIAMHU TpeyrojbHuka. CkajJsipHoe nnpou3BeieHne BeKTOpoB (18 4)

Cunyc, KOCHHYC, TaHT'€HC yrua. Teopema o mromaau TpeyrojapHrka. COOTHOIEHHS MEXKy CTOPOHAMU U YIVIAMU TPEYTOJIbHUKA.
TeopeMbl CHHYCOB M KOCUHYCOB. Pemenne TpeyrojibHUKOB.

CkansipHoe NPOU3BEICHHE BEKTOPOB M €ro cBoicTBa. CKalspHOE MPOM3BEACHUE B KoopAauHarax. [IpuMeHeHue CKaJsIpHOro
IIPOU3BEICHUS BEKTOPOB MPH PEIIECHUH 33134 U JOKA3aTEeIbCTBE TEOPEM.

CoOTHOILIIEHUSI MEXAY CTOPOHAMU U YIJIaMH YEThIPEXYTOJIbHUKA.

JlInHA OKPYKHOCTH U IUIOIAaAb Kpyra (15 u)

Beinyknbeie mHoroyronbHukd. CymMMma YIrjoB BBINYKIONO MHOTOYTroJibHMKAa. BriMCaHHBbIE W ONHMCAHHBIE MHOTOYTOJbHUKH.
[TpaBunbHbIe MHOTOYTOJIBHUKHU. [[OCTpOEHUE MPABUIBLHBIX MHOTOYTOJIbHUKOB.

JlnuHa okpykHOcTH. [Imomaau kpyra, cekropa, CErMEHTA.

I'eomeTpuyeckue npeodpazoBanus (13 4)

OTtoOpaxkenue miockocT Ha ceOs. [lonstue nBuxkenus. OceBas U LeHTpasibHas cumMeTpuu. [lapamnensHeiil nepeHoc. IoBopoT.
Hcnonp3oBanre ABMKEHUH MPU pEICHUU 3a/1a4. KoMITO3uLus 1BUKEHUN.

LenTpanbHoe momodue u ero cBoicTBa. Mcnonp30Banue HEHTPATbHOTO MO00US MPU PEIICHUH 3a/1a4 U J0Ka3aTeIbCTBE TEOPEM.

ITonstue uuBepcuu. [IpuMepsl UCTIOJIL30BaHUSI UHBEPCUHU.

HauauabHble cBeJleHUs U3 cTepeoMeTpuu (8 1)

[Ipenmer crepeomerpun. ['eomerpuueckue Tena W IMOBEPXHOCTH. MHOIOrpaHHUKM: IIpU3Ma, NapajuleselnuIe], NUpaMuia,
(dbopMyJIbI 1151 BRIYKMCIIEHUS UX 00beMOB. Tella 1 MOBEpXHOCTH BPAILlEHUS: LIHIIMHIIP, KOHYC, cepa, map, GopMyJIbl ISl BEIUUCICHUS UX
TIJIOIAICH MTOBEPXHOCTEH U 0OBEMOB.

AKcHMOMaTH4YeCKOe MOCTPoeHue reoMeTpuu (3 4)

Hekoropsie cBenenus o pazsutuu reomerpun. O reometpun JlodbaueBckoro. O06 akcMoMax TIaHUMETPHUH.

IHoBTOpeHue. Pemenue 3a1a4u (2 4)

Kputepuu 1 HOpMbI OLIEHKHU 3HAHUI, YMEHUI U HABBIKOB 00y4al0lIUXCH
Kontponb mpennonaraet BbISIBICHUE YPOBHS OCBOEHHUs y4eOHOro MaTepHasia MpU U3YUYEHUH, KaK OTHEJbHBIX Pa3leioB, TaK U
BCETO Kypca MATEMATHUKHU B LIEJIOM.
Texymmii KOHTPOJIb yCBOSHHUSI MaTepHialia OCYIIECTBISIETCS MyTeM YCTHOTO/MMUCBMEHHOTro ompoca. llepwogudecku 3HaHWS |

YMCHHUA 110 HpOﬁI[eHHBIM TEMaM IIPOBCPAIOTCA MMCbMCHHBIMH KOHTPOJbHBIMHU HWJIKM TCCTOBBIMHA 3aJaHUAMM.

Ilpu mecmupoeanuu Bce BepHbie 0TBeTHI OepyTcs 3a 100%, Torma oTMeTKa BBICTABIISETCS B COOTBETCTBUU C TaOJIUIICH:




IIpoueHT BHINOJTHEHUS] 321aHUS OtmeTka
85% u Goiee OTJIUYHO
65-84 %% XOpOILIO
50-64 %% yAOBJIETBOPUTEIILHO
0-49 % HEYJI0BJIETBOPUTEIHHO

Ilpu evinoineHuU NPAKMUUECKOU Padonibl U KOHMPOJIbHOU PAdOnLbl:

Copnepxxanue n 00bEM MaTepHala, IoJIekKallero MpoBepKke B KOHTPOIBHOM paboTe, onpeaensercs nporpammoi. Ilpu nposepke
YCBOCHHMSI MaTepuasa BISBISETCS MOJHOTA, IPOYHOCTh YCBOCHUS YYAIIUMUCS TEOPUU U YMEHUE PUMEHSTh €€ Ha MPaKTUKE B
3HAKOMBIX U HE3HAKOMBIX CUTYallUsIX.

OTMeTKa 3aBUCUT TaK)KE€ OT HATUUHSA U XapaKkTepa HOFpCIIIHOCTCfI, JOIIYHICHHBIX YYalllUMHUCA.
® 2py6a}1 owubKa - TOJTHOCTBIO NCKAKEHO CMBICIIOBOE 3HAUECHUE MMOHATHUA, OIIPCACIICHUA,

* nocpewHocms OTPaXKaeT HETOYHBbIC (DOPMYIHMPOBKH, CBUICTCIBCTBYIOIIME O HEYETKOM IPEACTABICHHH PacCMaTPHBAEMOTO
00BEKTA;

* Hedouem - HETPABWIBHOE IpEJCTaBICHHE 00 00BEKTEe, HE BIMSIOIIECTO KapJUHAIBHO HAa 3HAHUS OMpECIIEHHBbIC MPOTrPaMMOi
oOyueHus;

* MenKue NnocpewHocmu - HETOYHOCTM B YCTHOM M TNHCHbMEHHOW pEYM, HE HMCKAKAIOUIME CMbICIA OTBETAa WM PEIICHHS,
CIIyYalHbIE ONUCKH U T.II.

Ucxons n3 HOpM (MSITHOATUTEHOM CUCTEMBI), 3aJI05KEHHBIX BO BCEX MPEIMETHBIX 00JIaCTSIX, BHICTABISIETE OTMETKA:

«5» cTaBUTCS MPU BHIMIOJIHEHUU BCEX 3aJaHUI MOJTHOCTHIO WU MPU HAJTUYUU | -2 MENKHUX MOTPEelIHOCTEN;
- «4» cTaBUTCS MPU HATMYUH |-2 HEAOUYETOB WIIK OJHON OIIMOKH;
- «3» cTaBUTCS MPH BBHIMOTHEHUH 1/2 0T 00beMa NpeITI0KEHHBIX 3a/T1aHHH;

- «2» cTaBUTCS, €CIU JOMYIIEHbI CYyIIECTBEHHbIE OIIMOKH, MMOKA3aBIINE, YTO YYalIUHCS HE BiaJeeT 00A3aTEIbHBIMU YMEHUIMU
MOJAHHOM TeME B MOJHON Mepe (HE3HAHUE OCHOBHOTO MPOTPaMMHOT0 MaTepuana);

Ouenka yCmHbIX OMEen o8 yUauuxcs

Omeem ouenueaemca OMmMemKoiul «5», CCJIN YUYCHHUK!

- TOJHO PacKpbUI COEpKaHKe MaTepuaia B 00beme, MPeayCMOTPEHHOM MPOrpPaMMOoii;



- UBJI0XKHWJI MaTepuasl TPaMOTHBIM SI3bIKOM B ONPEJIETICHHOM JIOTHYECKOW MMOCIEeI0BaTEIbHOCTH, TOYHO UCIIONb3YSI TEPMUHOJIOTHIO
MaTe€MaTUKH KaKk y4eOHON AUCIUILIUHBI;

- TPaBUJIBHO BBITIOJIHWI PUCYHKH, CXEMBI, COITYTCTBYIOILLUE OTBETY;

- TOKa3aJl yMEHUE WILTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKEHHSI KOHKPETHBIMU PUMEPAMU;

- TMPOJEMOHCTPUPOBAT YCBOEHUE paHEE M3YUYEHHbIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMUPOBAHHOCTL M YCTOWYMBOCTH
UCIIOJIb3YEMbIX IIPU OTBETE YMEHUIN U HABBIKOB,;

- OTBEYaJl CaMOCTOATENIbHO ©O€3 HaBOASAIIMX BONPOCOB yuuTeds. BO3MOXKHBI OfHAa - JBE HETOYHOCTH MPHU OCBEILECHUH
BTOPOCTENEHHBIX BOIPOCOB MJIHM B BBIKJIAIKAX, KOTOPbIE YUEHHUK JIETKO UCIIPABUII 110 3aMEYAHUIO YUUTEIS.

Omeem ouernueaemcs OMMEMKOIl «4», CCJIX1 OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I${M Ha OTMCTKY «5», HO IIpU 3TOM
HMCCT OANH N3 HEAOCTATKOB:

- JOIYIICHBI OAWH-ABA HEAO0UYCTA ITPU OCBCUICHHUN OCHOBHOI'O COACPKAHNA OTBECTA, UCIIPABJICHHBIC 110 3aMCUYAHUTO YUHUTCIIA,
- JOIIYIICHBI omunbOka uiam Ooliee ABYX HCOOUYCTOB IIpU OCBCHICHHUM BTOPOCTCIICHHBLIX BOIIPOCOB HIIM B BBIKJIIAAKAX, JICTKO
HNCIIPABJICHHBIC 110 3aMCYAHUTO YUUTCIIA.

Ommemka «3» CTaBUTCS B CIcayroaeM ciaydac:

- HEMOJIHO WJIM HEMNOoCHe0BaTeIbHO PACKPBITO COAEpX)AaHUE MaTepuana, HO IO0Ka3aHO oO0llee NOHMMaHHEe BOIpoca U
IPOJIEMOHCTPUPOBAHbl YMEHUS, JOCTATOYHBIE I JAJbHEWIIEro YCBOEHHUs MPOrPAMMHOIO MaTepHalia ONpeAcIICHHBIE
HACTOSILIEN ITPOrPaMMON.

Ommemka «2» CTaBUTCS B CJICAYIOUIUX CIydasx:

- HE PacKpbITO OCHOBHOE COJIEpKaHUE YUYEOHOTO MaTepraa;

- 00HapY’>XEHO HEe3HAHHE WM HETOJHOE MOHMMAaHNE YUSHUKOM OOJIbIel Uitk Hanbosiee BaXKHOW YacTH y4eOHOro MaTepuaa;

- JIOTyIIEHBI OMMUOKH B OMPESICHUM TMOHSATUH, MPU HMCTIOIH30BAHUM CIEIUATHHOM TEPMHUHOJOTUH, B PUCYHKaX, CXEMax, B
BBIKJIA/IKaX, KOTOPBIC HE UCIIPABJICHBI MTOCIIE HECKOJIBKUX HABOSAIIUX BOIIPOCOB YUUTEIS.

Y4eOHO-MeTOAUYECKUIT KOMILIEKC YYUTeJIs:
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e 3uB b.I'. ['eomerpus: Aunaktuaeckue matepuansl s 8 k1. / B.I°. 3uB, B.M. Meiinep. — M.: IIpoceemenue, 2016.

e I3yuenune reomerpun B 7, 8, 9 knaccax: merton, pekomeHpauuu: KH. ana yuurens / [JI.C. Atanacsn, B.®. Byty3os,
I0.A. I'ma3zkoB u ap.]. - M.: IIpocsemenune, 2014
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