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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma mo reometpun 7-9 Kiacca cocraBieHa Ha 0OcHOBe DyHIaMEHTAIILHOTO SApa
coJiepkanust oomiero oopazoBanus U TpeboBaHMii K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
MPOrpaMMbI OCHOBHOT'O OOIIIETO 00pa30BaHMUsl, yCTAHOBJICHHBIX B DeeparbHOM TOCYIapPCTBEHHOM
o0pa30BaTeNbHOM CTaHAapTE OCHOBHOTrO 00111ero oOpa3oBaHus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIE
uaeu u nonoxkenus [IporpaMmel pazButus u GOpMHUPOBAHMS YHUBEPCATBHBIX YU4EOHBIX NEHCTBUI 1S
OCHOBHOT0 00111eT0 0Opa3zoBanus. JlaHHas pabouas mporpamMma o reomMeTpuu i /-9 kiacca
pa3paboTaHa Ha OCHOBE MpOrpamMMbl 001Ie00pa30BaTENbHBIX YUpexKACHUM 7- 9 Kimaccsl. MockBa
«IIpocsemenue» 2016 roa. CocraButensd T. A. bypmuctposa. JlanHas pabodas mporpamma
npeaHa3zHaueHa i1 padotel o yueonuky ['eomerpus: 7 — 9 k. / JI. C. Atanacsa, B. @. byty3zos, C. b.
Kanomues u np. — M.: [IpocBemenne, 2017. 10T yueOHUK BXOAUT B DeepaibHbIi epeueHb
Y4eOHHKOB, PEKOMEH0BaH MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoii denepanmm,
cooTBeTcTBYeT DeiepalibHOMY IrOCyIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHapTy OCHOBHOI'O OOIIETr0o
oOpa3oBaHHs.

Maremarnueckoe 00pa3oBaHHE SBIISETCSA 00s3aTEIbHON M HEOTHEMIIEMOH YacThIO 00IIET0 00pa30BaHUs
Ha BCEX CTyNeHsAX mKoibl. O0yyeHre MmaTreMaTHKe (r€OMETpUM) B OCHOBHOM ILIKOJIE HAIIPABJIEHO Ha
JNOCTHKCHUE CICNYIOLIMX Yeel.
1) 6 nanpasnenuu 1UUHOCMHO20 PA3GUMUSL:
* (QopmMHpOBaHUE MPEICTABICHUI 0 MaTEMAaTHKE KaK YacTH O0IEeUeTI0BEYECKON KYIbTYPEI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH LIMBUIIN3ALUU U COBPEMEHHOI'0 O0OIIECTBA;
* Ppa3BHUTHUE JIOTHYECKOTO U KPUTUIECKOTO MBIIUICHHUS, KyJIbTYPbI pE€YH, CIIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;
* (GopMHpOBaHNE HHTEIUICKTYAIbHOW YECTHOCTH U O0BEKTHBHOCTH, CIIOCOOHOCTH K ITPEOI0JICHUIO
MBICIUTENbHBIX CTEPEOTHUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOI'O OIIBITA;
* BOCHUTAHHE KA4eCTB JIMYHOCTHU, 00ECIICUNBAIOLINX COUAIBHYI0O MOOMIBHOCTD, CIIOCOOHOCTD
IIPUHUMATH CAMOCTOSITENIBHBIE PEIICHHUS;
* (OopMHPOBAHNE KAYECTB MBIIUIECHHUS, HEOOXOAUMBIX JUISl aJaTallii B COBPEMEHHOM
MH(pOPMAIIMOHHOM OOIIECTBE;
. * pa3BHUTHE UHTEpeca K MaTEMAaTUYECKOMY TBOPUYECTBY U MAaTEMaTHUYECKUX CIIOCOOHOCTEN;
2) 6 MemanpeoMemHOM HANPAaGIeHU:
* pa3BUTHE MPEACTABIECHUIN 0 MaTeMaTUKe KakK (hOpMe ONMMCAHUS U METO/IE IO3HAHUS
JeWCTBUTENLHOCTH, CO3/IaHUE YCIOBUH AJIs IPUOOPETEH s TEPBOHAYAIBHOTO OMbITA MATEMATHYECKOTO
MOJICIINPOBAHNS;
* (QopmHpoBaHUE OOLIUX CIIOCOOOB MHTEIUIEKTYaJIbHON I€ATENbHOCTH XapaKTEPHBIX AJIS MATEMaTUKH U
SIBJIIOIIMXCS] OCHOBOW MTO3HABATEJIbHOM KYJIbTYphl, 3HAUUMOM JUIsl pa3IMUHbIX c(ep YeIoBEeUeCKOM
JEeATEIbHOCTH;
3) 6 npeomemmnom nanpagienuu:
* OBJaJIeHHEe MAaTeMaTUYECKUMU 3HAHUSAMU M YMEHUSAMHU, HEOOXOMMBIMHU ISl IPOIOJIKEHUS
o0pa30BaHMsl, U3YYEHHS] CMEXKHBIX JUCLUUILINH, IPUMEHEHUS B TIOBCEAHEBHOMN KU3HMU;
* co3/1anue (pyHIaMEeHTa Il MaTeMaTUYECKOTO Pa3BUTHSA, POPMHUPOBAHUS MEXAaHU3MOB MBIIIUICHUS,
XapaKTEPHBIX JJI1 MATEMATHYECKOU I€ATEIbHOCTH.
C yuerom TpeboBaHuii PenepaibHOro TrocyIapcTBEHHOIO 00pa3oBaTeIbHOIO CTaHAapTa OCHOBHOTO
obmero o0Opa3oBaHus MPOCKTHUPOBAHHWE, OpraHU3alMsl U OLEHKAa pPe3ylbTaTOB OOpa3oBaHMS
OCYIIECTBISETCS HA OCHOBE CHCTEMHO-/1E€ATEIbHOCTHOTO MOIX0/1a, KOTOPhI 00eceunBaeT:

¢ (opmupoBaHUE TOTOBHOCTH 00YYAIOIIHUXCSIK CAMOPA3BUTHIO U HEIIPEPHIBHOMY 00pa30BaHUIO;

® [IPOCKTHPOBAHME U KOHCTPYHUPOBAHME pa3BUBAIOIIEH 00pa30BaTebHOM cpesibl 00pa3oBaTeIbHOIO

YUPEXKICHUS;
® AKTUBHYIO y4eOHO-ITO3HABATEIbHYIO IEATEIIEHOCTh O0YYaIOIIUXCS;



® T[IOCTpOCHHE 00pa30BaTENBHOTO TMpoLecca C YYeTOM HWHAMBHUIYAIbHbBIX, BO3PACTHBIX,
TICUXOJIOTHYECKUX, (PHU3NOIOTHIECKUX, OCOOCHHOCTEH 3I0POBBST 00YJArOIITHUXCSI.

CHcTeMHO-EATENIbHOCTHBIN [OAXO0J CTAaBUT CBOEH 3aJadyell OpUEHTHPOBATH YYEHHKAa HE TOJIBKO Ha
YCBOEHHE 3HAHMI, HO, B TEPBYIO OYepe/b, HA CHOCOOBI 3TOTO YCBOEHHUS, Ha CIOCOOBI MBINUICHUS U
ACATCIIbHOCTH, HAa PA3BUTHUC ITO3HABATCIIBHLIX CHUJI U TBOPYCCKOI'O MMOTCHIMAIa pe6eHKa. B cBs3u ¢ OTHUM,
BO BpCM: y‘-Ie6HBIX 3aHATHI yqamuxcsa HCO6XOIII/IMO BOBJICKATb B Ppa3JIM4YHBIC BUIAbI ACATCIbBHOCTU
(Gecena, nuckyccus, SKCKypcHs, TBOpUecKasi padoTa, rcciaeoBaTenbekas (IpoeKTHast) paboTa U Ipyrue),
KOTOpbIEe oOecreunBand OBl BBICOKOE KAuyeCTBO 3HAHHWH, pPa3BUTHE YMCTBEHHBIX M TBOPYECKHX
CIIOCOOHOCTEM, T03HABATENBHOM, a IIABHOE CAMOCTOSATEIbHOM JEATEIbHOCTH YIEHUKOB.

basucHbiit yueOHbIN (0Opa3oBaTeIbHBIN IUIaH) Ha W3y4YeHUE TeoMeTpuu B 7-9 Kiaccax OTBOIUT 2
yueOHbIX Yaca (34 Henenu) B Hemenro, Bcero 68 ypokoB (yueOHBIX 3aHsTHI).CHUCTEMa OIICHUBAHUSA -
natu 6anpHas.Cpok peanm3anuu nporpammbl 2020-2021 yueOHbIi TO/I.

W3yuenne reoMeTpuH 1O TaHHOW MpOorpaMMe CIOCOOCTBYET (DOPMHUPOBAHHIO Y yUAIIUXCS JHYHOCTHBIX
U MeTanpeAMeTHBIX pe3yJbTaTOB 00y4YeHHs, COOTBETCTBYIOIIMX TpeOoBaHUSIM (enepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAaPTa OCHOBHOTO OOIIEro 00pa3oBaHMs.

Jluunocmmuule pesyibmanivl.
o (dopMHpOBaHUE OTBETCTBEHHOT'O OTHOILIEHHSI K YUE€HHIO, FOTOBHOCTH U CIIOCOOHOCTH
00y4Jaromuxcs K CaMOPa3BUTUIO M CAaMOOOPa30BaHHUIO HA OCHOBE MOTHBALIMH K 00yYEHHUIO U TIO3HAHHUIO,
BbIOOpY AanipHeero oopa3zoBanus Ha 6a3e OPUEHTUPOBKU B MUpe Mpodeccuii U npodheccuoHaIbHBIX
IIPENIIOYTEHUH, OCO3HAHHOMY ITOCTPOEHUIO UHANBUIyalIbHOM 00pa30BaTeIbHON TPAEKTOPUU C YUETOM
YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB;

o (dbopMHpOBaHUE IIEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;
o (dopMUpOBaHHE KOMMYHMKAaTUBHOW KOMIETEHTHOCTH B OOILEHUHM U COTPYAHUYECTBE CO

CBEpCTHMKAMM, CTapIIMMH H MJAJIIMMH B 00pa3oBaTeNbHOM, OOLIECTBEHHO TIOJIE3HOM, YydeOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIbHOCTH;

o YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW M NMCBMEHHOW PeYH, IOHUMATh
CMBICJI ITIOCTaBJIECHHOM 3a7ja4M, BBICTPAaUBaTh apr'yMEHTALUIO, IIPUBOJIUTE IIPUMEPBI U KOHTPIIPUMEDSI;

o KPUTUYHOCTb MBILUICHUS, YMEHHUE pPAacIO3HaBaTh JIOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYaTh TMIIOTE3Y OT (aKTa;

o KpEaTUBHOCTb  MBIIUICHUs, WHUOUATUBA, HAXOAYMBOCTb, aAKTUBHOCTb IIPpM  PEUICHUHU
Tr€OMETPUYECKHX 3a/1a4;

o YMEHHE KOHTPOJIUPOBATh MPOIIECC U PE3ybTaT yueOHOM MaTeMaTHUECKON AeITEeIbHOCTH;

o CIIOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCIHPHUATHIO MaTeMaTHMYeCKUX OOBEKTOB, 3ajad, pelIeHUuw,
pacCyXJIeHUH;

o Memanpeomemmvle pe3yibmamoi.

® yYMEHHE CAMOCTOSTEIHHO TUTAHUPOBATH ATbTCPHATHBHBIC ITyTH JOCTHKCHHS IIeJICH, 0CO3HAHHO
BBIOMpaTh Hanbosiee 23 GEKTUBHBIE CIOCOOBI PEIIeHUs] yUeOHBIX U MO3HABATENILHBIX 33/1a4;
YMEHHE OCYIIECTBISATh KOHTPOJIb 110 PE3y/IbTATy | 110 CIIOCO0Y JICHCTBUS Ha YPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTHh HEOOXOIMMbIE KOPPEKTHUBBI; aJICKBATHO OI[CHUBATH
MIPABMIBHOCTH HJTH ONTHOOYHOCTH BBITOJIHCHUS y4eOHOU 3a/1aud, e€ 00BEKTHBHYIO TPYIHOCTD U
COOCTBEHHBIE BO3MOKHOCTH €€ PellIeHus; 0CO3HAHHOE BIIaJICHUE TOTUYECKUMHU JIEHCTBUSIMU
ompe/ieTIeHUs TOHATUH, 0000IIEeHNsI, YCTAaHOBJICHUS aHAIOTHH, KJIacCU(UKAIIMN HA OCHOBE
CaMOCTOSITENTLHOTO BBIOOpa OCHOBAHUH M KPUTEPHUEB, YCTAHOBJICHHS POIOBUIOBBIX CBSI3EH;



® YMEHHE YCTAHABJIMBATh NPUUYMHHO-CIEACTBEHHBIE CBSA3U, CTPOUTH JIOTMUECKOE PACCYKICHHE,
YMO3aKJII0ueHHEe (MHIYKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTUHU) U BBIBOJBI;

® yMEHHE CO3/1aBaTh, IPUMEHATh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJCIIN
Y CXEMBI JIJIs pelleHus y4eOHBIX U M03HABATEIbHBIX 3aa4;

e yMEHHE OpPraHUW30BbIBaTh Y4EOHOE COTPYJHHUYECTBO M COBMECTHYIO JEATEIBLHOCTb C YUUTENIEM U
CBEPCTHUKAMH: OTPEACIATh IIeJIH, PACIPESNIATh GYHKIIMH U POJIM YIaCTHUKOB, OOIIHE CTIOCOOBI
paboThl; yMeHHe paboTaTh B IpyIIE: HAXOAUTH OOIIee pelleHHue M paspemiarbh KOHGIMKTHI Ha
OCHOBE COIJIaCOBAaHUS MO3WIMKA M y4€Ta HHTEPECOB; CIylmaTh MapTHEPA; (OPMYIHPOBATH,
apryMEHTUpPOBaTh U OTCTauBaTh CBOE MHEHUE;

e (opmupoBaHue M pa3BuUTHE Y4eOHOI M OOIIENONBH30BATENHLCKON KOMIETEHTHOCTH B 00J]acTh
UCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHooruil (MK T-koMmeTeHTHOCTH);

e [ICPBOHAYAIBHBIC MPEJCTABICHUS 00 HICSIX U O METOJAaX MATEeMAaTUKH KaKk 00 yHHBEpPCAIBHOM
SI3bIKE€ HAYKU U TEXHUKHU, O CPEACTBE MOJICIIMPOBAHUS SBJICHHUI U MIPOLIECCOB;

e yMEHHE BHJIETh MaTEMaTHUECKYIO 3aJayy B KOHTEKCTE NpPOOJIEMHOM CHUTyallun B JPYIHX
JUCLUIUITMHAX, B OKPYKAIOIIEH )KU3HH;

® YMCHHC HAxXOJIUTh B PA3MYHBIX HMCTOYHHKAX HWHQPOPMAIUIO, HEOOXOAMMYIO MJIsS PEIICHUS
MaTeMaTUYeCKUX MpoOJieM, U TPEACTaBIATh €€ B MOHATHON (opme; MPUHUMATH pEIICHUE B
YCIOBUSIX HETIOJIHOM U N30BITOYHOMN, TOYHON M BEPOSITHOCTHOW MH(OpMALINK;

e yMeHHE NOHUMATh U HCIOJIb30BaTh MAaTEMAaTUYECKUE CPEICTBA HATJISIIHOCTH (PUCYHKH, YEPTEKHU,
CXEMBI U Jp.) JUIsl WIUTIOCTPAIlMy, HHTEPIPETAlUU, apTyMEHTaIUH;

® YMEHME BBIIBUTATh TMIOTE3bI MPHU PEIICHUU YYEOHBIX 3a7a4 M MOHUMAaTh HEOOXOIUMOCTh UX
MIPOBEPKHU;

e yMeHHE MPUMEHITh MHIYKTUBHBIC M JNEAYKTUBHbBIE CIIOCOOBI PACCYXICHUU, BUAETH Pa3IUYHbIC
CTpaTeruy peuieHus 3a1ay;

® [IOHMMaHUE CYUIHOCTH aJITOPUTMUYECKUX MPEANUCAHUI U YMEHHE IEMCTBOBATh B COOTBETCTBUH C
MPEAJIOKEHHBIM AITOPUTMOM;

® yMEHHE CaMOCTOSITEIbHO CTAaBUTh IIE€NH, BBIOMPATh M CO3/1aBaTh aJITOPUTMBI JJISi PEIIeHUs
y4eOHBIX MaTEMaTHYECKUX TTPOOIeM;

® yYMEHHE IUIAHUPOBATh U OCYIIECTBIATH JACATEIbHOCTD, HAIIPABJIECHHYIO HA PEUICHUE 3a7a4

HCCIICA0BATCIIbCKOI'O XapaKTepa.

Ilnannpyembie pe3yabTaThl H3yYeHHUs] Kypca reomeTpuu B 7-9 kiiaccax.

I'eomeTrpuueckue purypsoi

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH N'€OMETPUUECKUX (UTYD;

e u3BIeKaThb MH(OpMAIMIO O TeOMETPUYECKUX (QUrypax, MpPEJCTaBICHHYIO Ha uYepTexax B
SIBHOM BHU/IE;

® [PUMEHSTH JUIS pelIeHUs 3aJad reoMeTpuuyeckue (akThl, €CIM YCIOBUS MX IPUMEHEHUs
3aJjaHbl B IBHOH (opme;

e  pemarh 33Jjaud Ha HAXOXKJCHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3iaM WK alrOpUTMaM.
OTHoOmIEeHHUs

e OmnepupoBath Ha 0a30BOM YpOBHE TNOHATHUSMU: pPaBEHCTBO (Uryp, paBHblE (UIYpHI,
PaBEHCTBO TPEYrOJIbHUKOB, MAPAJIEIBHOCTh MPSAMBIX, MEPHEHAMKYISIPHOCTh NPAMBIX, YIVIBI MEXIY
MPSIMBIMU, TIEPIIEHANKYJIISP, HAKIOHHAS, TPOEKIIUS.
N3mepenus u BoIYMCICHUS

e  BrINONHATH U3MEPEHUE [UIMH, PACCTOSIHUM, BEJIMUUH YIJIOB, C IOMOLIbI0 MHCTPYMEHTOB IS
W3MEPEHM JIJIUH U YIJIOB;

e MpuMEHATh (QOopMysbl epUMeTpa, IJIOMAAN U 00beMa, MIIOMAAN MOBEPXHOCTU OTAEIbHBIX
MHOT'OTPaHHHUKOB IPU BBIUMCIIEHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIOBHY;



e mpumeHsATh Teopemy [ludaropa, 0a30Bble TPUTOHOMETPUYECKHUE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSHUM, IUIOIIAAEH B IPOCTEUIINX CIydasix.
I'eomeTpuyeckue NocTpoeHu

e 1300paxkaTh TUNOBBIC IUIOCKKUE (PUTYPBI U PUTYpPHI B IPOCTPAHCTBE OT PYKU U C IOMOIIbIO
WHCTPYMEHTOB.
I'eomeTpnyeckne npeodpazoBaHus

e  Ctpouth QpUrypy, CHMMETPUUHYIO ITaHHOHM (PUTrype OTHOCUTENHEHO OCH U TOUKH.
BekTopbl 1 KOOPAUHATHI HA TIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSAMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHCII0, KOOPJUHATHI Ha IJIOCKOCTH;

e  ompelneATh NPUOIMKEHHO KOOPAMHATHI TOYKH IO €€ H300paKEHUI0 Ha KOOPIWHATHOU
TUIOCKOCTH.
I'eomerpuueckne purypnbl

o Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;

®  u3GIEeKaAmMb, UHMEPNPemupo8ams U npeodpas0svleams UHGOPMAYU o0 2eoMempuiecKux
guzypax, npedcmasieHHy0 Ha Yepmedricax,

®  npumeHsAmMb 2eomempudeckue akmol 01 peuleHus 3a0ay, 8 mom yucie, npeonoiazaruux
HEeCKOIbKO Ula208 peeHus;

*  hopmyruposams 6 NPOCMEUUUX CIYUAAX CEOUCMEA U NPUSHAKU ueyp;

®  00Ka3bI8AMb 2EOMEMPUUECKUE YMBEPHCOCHUSL,

® grademv  CcmMaHOApmMHOU  Kiaccuguxayueu — nAOCKuUx — gueyp  (mpeyeorbHuxkos  u
uemvlpexy20/ibHUKOB).
OTHOmEeHNs

e Onepuposamv NOHAMUAMU: PABEHCMBO uUIyp, pasHbvle puypuvl, pageHcmeo mpey20ibHUKOS,
napanieibHoCms NPAMbIX, NEePNeHOUKYIISIPHOCIb NPAMbIX, Yeilbl MeHCOY NPAMbIMU, NepPneHOUK)JIAD,
HAKIOHHASL, NPOeKyusi, N00odue Gueyp, nododHble hucypovl, NOO0OHbBIE MPEY2OTbHUKU,

®  npumenams meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX NPU peuleHuu
3a0auy;

®  Xapakmepuzoeamuv 63aUMHOE PACNOJIONCEHUE NPAMOU U OKPYIHCHOCMU, O8YX OKPYIHCHOCHEU.

N3mepenns 1 BbIYUCIEHHSA

e Onepuposamv npedcmasieHusMU 0 OIUHe, niowaou, obveme Kaxk eeauyunamu. l[lpumensms
meopemy Ilugpacopa, opmynvl niowadu, obvema npu peuteHuu MHO2OUA206bIX 3a0al, 6 KOMOPbIX He
8ce OanHble NpedCmasienvl 1610, a MpedyIom 8bIYUCIEHUL, ONePUPO8ams boaee WUPOKUM KOIUYECTNBOM
dopmyn Onunel, nIOWAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCTIUKY KOMOUHayull ¢ueyp (OKpyscHocmell u
MHO20V2O0NbHUKOB) BbIYUCIAMb PACCMOAHUAL MeHCOY ueypamu, NpUMeHAms MpPUueoOHOMempuiecKkue
Gdopmynvl 05t GbIMUCIEHUNl 6 OO0Jlee  CIONCHbIX CAYYAsAX, NPOBOOUMb  GbIYUCICHUS HA OCHOBE
PABHOBENUKOCIU U PABHOCOCMABLEHHOCHU,

®  1POBOOUMb NPOCTbLE BLIYUCLEHUS HA 0OBEMHBIX MeNax;

o gopmyruposams 3a0ayu Ha GbIYUCIEHUE ONUH, NIOWAOEl U 00BEMO8 U Peulampb UX.
I'eomeTpuyeckue nocTpoeHus

e 300pasicams ceomempuueckue ueypsvl no meKcmo8oMy U CUMBONIbHOMY ONUCAHUIO,

®  CB000OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  BLINOIHAML NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OMmOoeNbHble Memoobl NOCMPOeHUU
YUpKYIemM U TUHEKOU U NPo8oOUms npocmetiviue UcCie008aHUsl YUCLA PeuleHUll;

®  u300padxcamv mMunogvle niocKue Quaypvl U 0OveMHble mena ¢ NOMOWbIO NPOCMEUUX
KOMNbIOMEPHBIX UHCIPYMEHMOB.
IIpeoOpa3oBanus



e Onepuposamv nouamuem OBUNCEHUs U NPeodpa308aHusi noooobus, erademv npuemamu
nocmpoenus guayp ¢ UCnoib308aHuem 08UNCEHUN U Npeobpasosanuti No0oOUs, NPUMEHAMb NOLYYEHHbLE
3HAHUSL U ONBLM NOCMPOEHULL 8 CMENCHBIX NPEOMEemax U 8 PeaibHbiX CUMYAYUsX OKPYI’CAIoue20 Mupd,

e cmpoumbs ¢uecypy, n000OHYI0 OAHHOU, NOIBL30BAMBCI CEOUCMBAMU NOOOOUS OISl 0OOCHOBAHUSL
ceoticms gueyp,

®  NpuMeHsmb COUCMBA OBUNCEHUN OJis1 NPOBEOCeHUsT NPOCMetuux 000CHOBAHUL CBOUCME
pueyp.

BekTopbl 1 KOOPAUHATHI HA TIOCKOCTH

e Onepuposams NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb 8eKMOPO8, NPOU3seoeHue 86eKmopa Ha
YUCTIO, V20Nl MeHCOY BeKMOpAMU, CKAIAPHOe NPOU3eedeHue GeKmopos, KOOPOUHAMbL HA NIOCKOCHIU,
KOOPOUHAMbL 6eKMOPA;

®  BLINOAHAMb OeUCMEUsi HAO BeKMOpAMU (CIOJHCeHUe, GbluUmMAaHue, YMHONCEeHUe HA YUCTO),
BbIUUCTAMb CKATAPHOE NPOU38edeHuUe, onpedeisams 6 NPOCMetux CIyudsx Y20l Mexicoy GeKmopamu,
BbINOHAMb PA3NI0NCEHUE BEKMOPA HA COCMABIAIOWUE, NPUMEHAMb NOJYYeHHble 3HAHUA 8 Qu3uKe,
NOIb308AMbCIL (POPMYIOU GBIMUCTCHUSL PACCIOSHUS MeHCOY MOUKAMU NO U3BECHHBbIM KOOPOUHAMAM,
UCNONbL306aMb YPABHEHUA Guzyp OJis peulenus 3a0a4;

®  NpUMEHAMb 8eKMOPbl U KOOPOUHAMbL OISl peUleHUsl 2e0MeMmpUudecKux 3a0ad Ha blYUCIeHUe
OJlUH, V2Jl08.

e (CB0OOOAHO ONEPHPOBATH TEOMETPHUECKUMH TOHATHIMHU MPH PEIICHUH 3a/1a4 U MPOBEICHUU
MaTeMaTU4eCKUX PaCCYKICHUI;

®  CaMOCTOSITENIbHO (hOpMYNIMpOBaThH OIpEIETCHUS TeOMETPHUYECKUX (UTYp, BBIIBUTATH
THIIOTE3Bl O HOBBIX CBOMCTBaxX W MPHU3HAKAX T€OMETPHUYECKUX (PUTYp U OOOCHOBBIBATH MIIM OIPOBEPTaTh
uX, 0000I1aTh WM KOHKPETH3HPOBATh PE3YJIbTaThl HA HOBBIE KJIACCHI (PUTYp, MMPOBOJUTH B HECIOKHBIX
citydasix Kiaccu(ukanuio GUryp 1mo pa3aIndHbIM OCHOBAHUSIM;

®  uCCIeNOoBaTh YEPTEXH, BKIOYAas KOMOWHAIMKM (Uryp, W3BIEKaTh, WHTEPIPETUPOBATH U
peoOpa3oBEIBaTh HH(HOPMAIIHIO, TIPEACTABICHHYIO Ha YePTEkKax;

e  pemarpb 33aJaud TeOMETPHUYECKOTO COJEPKAHUS, B TOM YUCIIE B CHTYAIHAX, KOT/Ia allTOPUTM
pelieHuss He cileayeT SIBHO M3 YCIOBHSA, BBIIOJHATH HEOOXOAMMBIE JJIsl pelIeHHs 3aJadu
JOTIOTHUTEIBHBIE TIOCTPOCHUS, HCCIIEIOBATH BO3MOXXHOCTH IIPUMEHEHUS TEOpEeM U (POPMYIT TSI pEIIeHUS
3ajiau;

e  (opMyIHpPOBATh U JIOKA3bIBATh T€OMETPUUYECKHE YTBEPIKICHHUS.

B noBceaHeBHOI )KM3HU M MPU U3YYEeHHUH IPYTHX MPeEIMETOB:

®  COCTaBJIATH C WCIIOJIb30BAaHHEM CBOWMCTB T'€OMETPHUYECKUX (PUTYp MaTeMaTHYeCKHe MOJIEIH
JUI pelleHus 3a/Jady MPAaKTUYEeCKOTO XapakTepa M 3adady W3 CMEXKHBIX JUCLHUIUIMH, HCCIEJ0BATh
MOJTyYeHHBIE MOJIENIA M HHTEPIIPETUPOBATH PE3YIIbTaT.

OTtHowmeHNs

e Braners NoHATHEM OTHOUICHHUS KaK METANpeIMETHbIM;

e CcBOOOJHO ONEpPUPOBAaTh MOHATUSMH: PABEHCTBO (Uryp, paBHbIE (QUIyphl, PAaBEHCTBO
TPEYTOJLHUKOB, MApaICNIbHOCTh TPSMBIX, MEPIEHANKYISIPHOCTh MPSIMBIX, YIIBl MEKIY TMPSMBIMH,
NEepIEHANKYIISP, HAKIOHHAsI, TPOEKIHs, mogooue Gpuryp, nogo0HbIe PUTYpHI, TO0OHBIE TPEYTOIbHUKH;

®  UCMOJb30BATh CBOMCTBA MMO00MS M paBeHCTBA (PUTYp MPH PEIICHUH 3a]1ay.
B noBcegHeBHOI )KM3HM M NPU U3YYeHHUH APYTHX MPeEAMETOB:

®  UCMOJb30BAaTh OTHOMICHUS JUISI MOCTPOCHHS U HCCIIEAOBAHHMS MaTeMaTHYEeCKUX Mojenel
00BEKTOB peabHOM KU3HU.
N3mepenus M BbIYUCIECHHSA

e (CBoOOAHO oOmepHpPOBATh MOHATUAMHU JUIMHA, IUIOHIa]b, OOBEM, BEIMYMHA YyIJla Kak
BEIMYMHAMH, WCIIOJIb30BaTh PABHOBEIMKOCTh ¥ PAaBHOCOCTABICHHOCTh MPH pEIICHHHM 3aj1ad Ha
BBIUUCIIEHHE, CAaMOCTOATENbHO MOJYy4aTh M HCHOJIb30BaTh (OPMYJbl Il BBIUMCIECHUH IUIomaneil u
00BeMOB (pUTyp, CBOOOJHO ONEPUPOBATHh IIMPOKUM HAOOpOM (OpMYNl Ha BBIYMCICHHE NPU PEIICHUU



CIIO’KHBIX 3aj]ad, B TOM YHCJIE U 3ajjad Ha BBIYUCIIEHHME B KOMOMHAIMIX OKPYKHOCTH U TPEyroJbHHKA,
OKPYKHOCTH Y YETBIPEXYTOJIbHUKA, & TAKIKE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENBHO (POPMYITUPOBATH THUIIOTE3BI U MIPOBEPSITH UX JOCTOBEPHOCTD.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

e cBOOOIHO omepupoBaTh (GOpPMYJIaMU MPH PEUICHUU 3a]a4 B APYTHX YYEOHBIX MpeaMeTax U
IIPU IPOBEIEHUN HEOOXOAUMBIX BBIYMCICHUN B PEAIbHOM KU3HHU.

I'eomeTpuyeckue nocTpoeHus

e  OmnepupoBaTh MOHATHEM Ha0OPa HIEMEHTOB, ONPEACISIONINX T€OMETPUIECKYIO PUTYDY,

e  BJIAJETh HAOOPOM METO/I0B IOCTPOCHUN IUPKYJIEM U JTUHEHKOI;

e  IIPOBOJUTH AHAJIMU3 U PEAIIM30BBIBATH ATAIlbl PEIICHUS 3a]1a4 HAa [IOCTPOCHHUE.
IIpeodpa3oBanus

e  OmnepupoBaTb JBM)KEHUSAMH U IPe0Opa30BaHUSAMM KaK METalpeAMETHBIMU MOHATUAMU;

e  OIEpPUPOBATH MIOHATUEM JIBUXKEHUS U IPeoOpa3oBaHus MoA00Us il 000CHOBaHHM, CBOOOIHO
BJIAJIeTh MIPUEMaMH MOCTPOEHUs (UTyp C MOMOIIBIO JBMXKEHUH U MpeoOpa3zoBaHUs MOJOOMS, a TakxkKe
KOMOWHAIMSIMU ABVKEHHH, ABIKEHHUIA U PEOOpa30BaHUL;

®  CIOJIb30BaTh CBOWCTBA JBMKEHUM M mpeoOpa3oBaHUil A NpoOBeAeHUS OOOCHOBaHUS U
JI0Ka3aTeIbCTBA YTBEPKICHUIN B TEOMETPUH U APYTUX y4eOHBIX MpeIMeTax;

®  [I0Jb30BaThCsl CBOMCTBAMM JBM)KEHUH U IIpeoOpa30BaHUM MPpU PELIeHNUH 3a/1a4.

BekTopbI M KOOPAMHATHI HA IJIOCKOCTH

e (CB0OOOAHO ONEpPHPOBATH TMOHATUAMHU BEKTOpP, CyMMa, PAa3HOCTh BEKTOPOB, INPOU3BEICHHE
BEKTOpPa Ha 4YMCJIO, CKAJISPHOE NPOU3BEIEHUE BEKTOPOB, KOOPAMHATBHl Ha IUIOCKOCTH, KOOPAMHATHI
BEKTODA;

e BIAJACTh BEKTOPHBIM M KOOPJAMHATHBIM METOAOM Ha IIOCKOCTH JUIsl PELICHMs 3aJad Ha
BBIUHCJICHHUE U JOKA3aTeIIbCTBA;

e BBIIOJHATH C IIOMOIUBIO BEKTOPOB M KOOPAMHAT JOKa3aTEIbCTBO HU3BECTHBIX €My
reoMeTpruueckux (akToB (CBOWCTBA CpPEeIHUX JIMHUM, TEOpEeM O 3aMeudaTeNbHBIX TOYKaX W T.OI.) U
[I0JTy4aTh HOBBIE CBOICTBA U3BECTHBIX (DUTYD;

®  UCMOJNb30BaTh YypaBHEHUs GUIYp s pELIeHHs 3ajJjad U CaMOCTOSITENIbHO COCTaBIIAThH
YpaBHEHMS OTJEJIbHBIX MJIOCKUX (PUTyp.

[TporpaMma paccunTaHa Ha MPUMEHCHHE, KaK MMPU OYHOM TaK W IPU JUCTAHIIMOHHOM OOYYCHHH.
[lpy JHCTAHIMOHHOM OOY4YCHHWH BO3MOXKHO  HCIIONIB30BaHHE  CHEAYIOIMX MHTepeHer-
HUCTOYHUKOB:
e Poccwuiickas snextponHas imkosia (https://resh.edu.ru/)
e UutepaktuBHas Terpanp m3matenbctBa «lIpocsemenue (hitps://edu.skysmart.ru/)
e MobunbHoe snekTpoHHOE oOpasoBaunume (https://edu.skysmart.ru/)

YYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30BATEJIBHOI'O TPOLECCA.

YUYEBHO-METOJIUYECKUI KOMITJIEKTJI.C. ATaHAcsiH U KOJUIEKTHB aBTOPOB

1 I'eomerpust. CoopHHK pabounx mporpamm. 7 — 9 kiaccel: mocoOue Juist yauTesen
o0uieoOpa3oBaTeIbHBIX Opranu3anuii / [aBTop-coctaButenb T.A. Bypmucrposa. — M.:
[TIpoceemenue, 2014

2 YueOuuk. ['eomerpus: 7 — 9 k. / JI. C. Atanacsan, B. @. byry3os, C. b. Kagomies u ap. —
M.: Ilpocsemenue, 2014.

3 KonTponbHbIe paboThIino reomeTpun: 7-9 kiacce: k yueOnuky JI.C. AtaHacsiHa 1 Jp.
«I"'eometpust 7 — 9 kimacce» / H.b. MenbankoBa. — M.: U3gatenbcTBo «Ok3ameny, 2014



https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/

Tectsl mo reomerpun: 7 ,8,9 knacc: k yueOnuky JI.C. AtanacsiHa u ap. «'eomerpus 7 — 9
kiaccel» / A.B. @apkoB. — M.: M3narenbcTBo «OKk3amen», 2014

JlunakTrueckune Marepuaisl mo reomerpun: 7,8,9 knacc: k yaeOnuky JI.C. AtanacsHa u Jip.
«I"'eometpus 7 — 9 kimacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3garenbcTBO
«Dx3amMen», 2014

TEMATHUYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA YACOB, OTBOAUMBbIX HA

OCBOEHUE KAXKIOW TEMbI

7 Kjaacce

Tema

Komn-so
YacoB

OcHOBHbIE BUJIbI YUEOHOW JIESTEIBHOCTH

(Ha ypoBHE Y4eOHBIX JEHCTBHI)

HauvanpHbie
reoMeTpuyec
KHe
CBCJICHUSL.

10

®opmMyIMPOBATh U J0KA3bIBATH TEOPEMBI, BbIpaXKarOLIUE CBOMCTBA
BEPTUKAIBHBIX M CMEXXHBIX YTJIOB, CBOMCTBA U NMPU3HAKHU MapaJUIEIbHbIX
MPSIMBIX, O €IMHCTBEHHOCTH MEPIICHIUKYJIISIpa K IPSAMOi, CBOMCTBE
MIEPIICHIUKYIIAPA ¥ HAKIIOHHOW, CBOMCTBAX OMCCEKTPUCHI yIiia U
CEepEeIMHHOrO MEePIEeHINKYIsApa K oTpe3Ky. Pemars 3agauu Ha
MOCTPOEHHUE, JOKA3aTEeIbCTBO U BHIYHUCICHUS. BbIIensATh B yCIOBUH 3aa4u
yCIIOBHE U 3aKiitoueHue. Onupasch Ha yCIOBUE 3a7a4d, IPOBOJIUTH
HEO0OXOMMBIE TOKa3aTelIbHbIEe paccykaeHus. COmoCcTaBsATh MOTYyYEHHBIN
pe3ynbTaT C YCIOBUEM 3aJ1auH.

TpeyronpHuk
.

17

®opMmyIHPOBATH OINPEEIICHUS IPSMOYTOJIbHOIO, OCTPOYTOJIBHOTO,
TYIOYTOJIbHOTO, PABHOOEIPEHHOT'0, PABHOCTOPOHHETO TPEYTOJIbHUKOB;
BBICOTBI, MEIMaHbl, OUCCEKTPHUCHI, CPEAHEN TMHUU TPEYTOJIbHUKA;
pacno3HaBaTh 1 H300pakaTh UX HA YepTexkax U
pucyHKax.dopMyJIMpPOBATHOIIPEIEICHUE PABHBIX TPEYTOJIbHUKOB.
®opmMyIHpPOBATH U JOKA3BIBATH TEOPEMBI O IIPU3HAKAX PABEHCTBA
TPeYroabHUKOB.O0bACHATBUMILIIOCTPUPOBATHLHEPABEHCTBO TPEYTOJIb-
Huka.Pemarb3anaun Ha NIOCTPOEHHUE, 1OKA3ATEIBCTBO U BEIYUCICHUS.
BobigensiTh B yCIIOBUM 331a4u YCIOBHE U 3aKitoueHre. MoaeanpoBarTb
YCIIOBUE 3a7ja4y C IOMOILBIO YEPTEXkKa UM PUCYHKA, IPOBOAUTH
JIOTIOTHUTEIIbHBIE TOCTPOEHHUS B X0/J1e petieHus. Onupasch Ha JaHHbIE
yCIIOBHS 33J]a4i, MNPOBOJUTH HEOOXOAUMBIE PACCYKICHUS.
HNuTepnpernpoBaTh MOITY4YEHHBIN PE3YyNbTAT U COMOCTABIIATD €r0 C
YCIIOBUEM 3a7auu

[TapautensH
bI€ NIPsIMBIE.

13

®opmMyIMpPOBATh U 10KA3bIBATH TEOPEMBI, BBIPAXKAKOIUE CBOMCTBA
BEPTUKAJIBHBIX U CMEXHBIX YIJIOB, CBOMCTBA U MPU3HAKU MapalIeIbHbIX
MPSIMBIX, O €IMHCTBEHHOCTH MEPIICHINKYJIISIpa K IPSMOM, CBOMCTBE
NEepIEHINKYIIspa U HaKJIOHHOM, CBOMCTBAaX OMCCEKTPHCHI yIia U
CEepPEeIMHHOrO MEPIEeHINKYIApa K oTpe3Ky. Pemars 3agauu Ha
IIOCTPOEHHUE, JOKA3aTeIbCTBO U BEIYKUCIICHUS. BBIIEIAT B yCIOBUM 3aa4U
YCIIOBHE M 3aKiItfoueHHe. Onupasch Ha yCIOBHE 3aJa4d, TIPOBOIUTH
HE00XO0/IMMBIE JI0Ka3aTelIbHbIe paccyxaeHus. CONMoCTaBIsATh MOTyYESHHbIH
pe3ynbTaT C YCIOBUEM 3aJ1a4H.

CoOOTHOIIIEHA
s MEXIY

18

®opMyIMpPOBATH U I0KA3bIBATh TEOPEMBI O CBOMCTBAX U MPU3HAKAX
PaBHOOEIPEHHOTO TPEYTOJIbHUKA, COOTHOIICHUSX MEXKTy CTOPOHAMH 1




a.

CTOPOHAMH U
yriamu
TPEYTrOJIbHUK

yIJlaMU TPEYTOJIbHUKA, CyMME YTJIOB TPEYTOJIbHUKA, BHEIIIHEM YTJIE
TpeyrojbHHUKa, O CpeIHEHN JINHUN

TpeyrojabHuka. @opMyJIMpoOBaThUI0KA3bIBATHTEOPEMBI O TOUKAX IIEpECE-
YEeHUsI CepeIMHHBIX NEPIICHIUKYIIPOB, OUCCEKTPUC, MEANAH, BBICOT HIIN
UX NpoJoJDKeHUH. PemiaTb3a1aun Ha MOCTPOEHUE, JOKA3ATENBCTBO U BbI-
yrcieHus. BbleJsiTh B YCIIOBUU 3a/1a4M YCJIOBUE U 3aKIIIOUYCHHE.
MopenupoBaTth ycIOBHE 33/1a4M ¢ IOMOLIbIO YEPTEKA WM PUCYHKA,
NPOBOJIUTH JIONOJHUTENIbHBIE IOCTPOEHUS B X0/€ perieHusi. Onupasch Ha
JTAaHHbIE YCIIOBUSA 33J]]a4, MPOBOJAMTH HEOOXOAMMBIEC PACCYKICHUS.
HNHuTepnpernpoBaTh MOITYYCHHBIN PE3YyNIbTAT U COMOCTABIIATD €r0 C
YCIIOBUEM 3ajjauu

5 [ToBTOpEeHuE

10

®opMyJIMPOBATH U I0KA3BIBATH TCOPEMbL. DOPMYJIHPOBATH U 10KA3bI-
BaTh TeopeMbl. PemiaTh 3ajaun Ha OCTPOCHHE, T0KA3aTEIBCTBO M BHIYHC-
neHus. BblaesiTh B YCIIOBUU 33J]a4l YCIIOBUE U 3aKJIIOUYECHHUE.
MoaeaupoBaTh yCIOBHE 337]a4 C TOMOIIBIO YePTEkKa UM PUCYHKA,
NMPOBOIMTH JOTOJIHUTENbHBIE IOCTPOSHUS B X0/€ pemieHusi. Onupasch Ha
JTAHHBIE YCIIOBUS 33]]a4, MPOBOJAMTH HEOOXOAMMBIE PACCYKICHUS.
HNHTepnpeTnpoBaTh MOITYYCHHBIN PE3YyIbTAT U COMOCTABIIATD €r0 C
YCIIOBHEM 33/1a4H

8 kiacc

Howmep

Tema

Kommuecto| OcHOBHBIE BUBI ACATCIIBHOCTU YUCHHUKA (Ha YpPOBHE y‘le6HBIX
qaCcoB

NEeNCTBHI)

I'maBa V.
UeTslpéxyr
OJIbHUKU

14

OOBACHATD, YTO TAKOE JIOMaHasi, MHOIOYTOJIbHUK, €r0 BEPIINHBI,
CMEXKHbIE CTOPOHBI, JUArOHANIN, U300paXxaTh U paclo3HaBaTh
MHOT'OYI'OJIbHUKU Ha YEPTEKax; MOKa3bIBATh AIEMEHTBI
MHOT'OYTOJIbHUKA, €r0 BHYTPEHHIOI M BHEIIHIOW 00J1acTH;
(hopMyIIMpoBaTh ONPEEICHNUE BbITYKIOTO MHOTOYT OJIbHUKA;
n300pakaTh U PACIO3HABATH BBITYKJIbIE U HEBBIYKJIbIE
MHOTOYT'OJIbHUKH; (DOPMYJIHPOBATh U JOKA3bIBaTh YTBEPKICHUS O
CYMME YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA U CYMME €T0 BHEIIHUX
YTJIOB; OOBSICHSTH, KAKUE CTOPOHBI (BEPILIMHBI) YETHIPEXYTOJIBHUKA
Ha3bIBAIOTCS POTUBONOI0KHBIMU;(POPMYIUPOBATH ONPEACTICHUS
napajuieJiorpaMmma, Tparei, paBHOOSAPEHHON U TPSIMOYTOJIbHOM
Tparenuii, npsMoyrojibHuKa, poM0a, KBaapara; U300paxars U
pacrno3HaBaTh 3TU YEThIPEXYTOIbHUKHU; (POPMYJINPOBATDH U
JI0Ka3bIBaTh YTBEPKJIECHHsI 00 UX CBOWCTBAX M MPU3HAKAX; pelaTh
3a/1a4M Ha BbIUKCJIEHHE, JOKAa3aTeIbCTBO U MOCTPOCHHE, CBSI3aHHBIE C
THUMHU BUAAMHU YETHIPEXYTOIBHUKOB; OOBSICHSTh, KAKUE JIBE TOUKH
Ha3bIBAIOTCS CUMMETPUYHBIMUA OTHOCUTENILHO MPSAMOM (TOYKH), B

KaKOM CJIy4dac (I)Hrypa Ha3bIBaCTCsA CI/IMMCTpI/I‘-IHOI‘/’I

I'maBa VI.
[Tnomans

OOBACHATH, KaK IPOU3BOIUTCS U3MEPEHHUE TIIoIaei
MHOTOYT'OJIbHUKOB, KaKl€ MHOTOYT'OJIbHUKH Ha3bIBAIOTCS
PaBHOBEIMKHMHU U KaKUe PaBHOCOCTaBIEHHBIMU; (OPMYIHPOBATH
OCHOBHBIE CBOMCTBA IJIOIIAAEH 1 BBIBOAUTD C UX TOMOLIBIO
(dbopMyIIbI IITOMIA Il MPSAMOYTOJIBHUKA, MTapajlieorpaMma,
TpeyroibHHUKA, Tpanenuu; GopMyIupoBaTh U I0Ka3bIBaTh TEOPEMY
00 OTHOUICHUH TIOLIA/IeH TPEYTOJIbHUKOB, UMEIOIINX 110 pABHOMY
yri1y; popMyaupoBaTh U 1I0Ka3biBaTh Teopemy Iludaropa u
o0paTHyto eif; BBIBOUTH (popmyiy ['epona ams miomanm




TPCYroJIbHUKA,; PCIIATh 3aJa4M Ha BBIYUCIICHUC U JOKA3aTCIbCTBO,
CBs3aHHBIE ¢ popMyamu TuiomIaaei u reopemoit [Tudaropa

I'mapa VII.
[Togo0HBIE
TPEYroJIbHU
KHI

19

OOBSCHATH MOHITHE MPOMOPIUOHATIEHOCTH OTPE3KOB;
(hopmyIupoBaTh ONpEAEICHHS OT00HBIX TPEYTOJLHUKOB 1
kod¢durrenTa mogo0us; GopMyIupPOBaTh U JOKA3BIBATH TEOPEMBI:
00 OTHOIIICHNUH ILIOIIA/IeH TOJOOHBIX TPEYTOJLHUKOB, O TPU3HAKAX
oA00uUs TPEYTrOJIbHUKOB, O CPEAHEN JIMHUY TPEYTrOJIbHUKA, O
MepeceYeHNH MEeIMaH TPEYrolbHUKA, O TIPOMOPIIMOHATIBLHBIX
OTpe3Kax B MPSIMOYTOJILHOM TPEYTOJIbLHUKE; OOBSICHATD, YTO TAKOE
MeTO/1 Mo100Ms B 3a/1a4aX Ha MOCTPOSHUE, U IPUBOIUTH PUMEPHI
MPUMEHEHHSI TOTO METO0/1a; OOBSACHATH, KAK MOKHO HCIIOIH30BATh
CBOMCTBA MOAOOHBIX TPEYTrOJIBHUKOB B U3MEPHUTEIIBHBIX pad0oTax Ha
MECTHOCTH; OOBSICHATh, KaK BBECTH ITOHATHUE TIO00MS IS
MPOU3BOJILHBIX (DUTYp; (PopMyIHpOBaTH ONIPEACICHUS U
WJUTFOCTPUPOBATH MOHATHS CUHYCA, KOCUHYCA U TAHT€HCA OCTPOTO
yria npsiMOYroJbHOTO TPEYTOJbHUKA; BEIBOJIUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO U 3HAYCHUSI CHHYCA, KOCUHYCa U
tanreHca ais yrioB 30°, 45°, 60°; pewiats 3a1auu, CBA3aHHBIE C
oA00MEeM TPEYTOJIbHUKOB, JJIsi BBIYUCICHHS 3HAaYCHUN
TPUTOHOMETPHUECKUX (PYHKIIMI UCIIOIB30BATh KOMITBIOTEPHBIE

IIPOTrpaMMBbI

I'maBa VIIIL.
OKpyXHOCT
b

17

HccnenoBaTh B3aMHOE PACIIOIOKEHUE TIPSIMOM M OKPY>KHOCTH;
(dhopMyIHMpoBaTh OMpeeIeHNEe KacaTeIbHON K OKPY>KHOCTH;
(hopMyJIpPOBATh U JOKA3BIBATH TEOPEMBI: O CBOMCTBE KacaTeIbHOMU, O
MpU3HAKe KacaTelIbHOU, 00 OTpe3Kax KacaTelbHbIX, TPOBEACHHBIX U3
OJTHOM TOYKH; (OPMYITUPOBATH OHITHS IEHTPAIHLHOTO yTJIa U
TpagyCHOM MephI IyTU OKPY>KHOCTH; (GOPMYITUPOBAThH U T0KA3bIBATH
TEOPEMBI: O BIMCAHHOM YTJIE, O IPOU3BEAECHUN OTPE3KOB
MepeceKaromxcs Xopa; (GopMyIupoBaTh U JOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIE C 3aMeYaTeIbHBIMU TOYKAMU TPEYTOJIbHUKA: O
OUCCeKTpuce yria U, Kak CIe/ICTBUE, O TIEPeCeYeHUH OUCCEKTPUC
TPEYTOJIbHUKA; O CEPEIMHHOM MEPIEHANKYIIAPE K OTPE3KY U, KaK
CJIEJICTBHE, O IEPECEUCHUH CEPEAUHHBIX MEPIEHINKYISIPOB K
CTOpOHAM TPEYTOJIbHUKA; O TIEPECEUYEHUHN BBHICOT TPEYTOJIbHUKA,
(hopmyTupOBaTh ONpPEEICHUS OKPYKHOCTEH, BIUCAHHOM B
MHOT'OYTOJIbHUK M OIMUCAaHHOM OKOJIO MHOTOYTOJIbHUKA;
dhopmynupoBaTh U 10Ka3bIBATh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIBHUK; 00 OKPYKHOCTH, OMTUCAHHON OKOJIIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH ONMMCAHHOTO YETHIPEXYTOIHHUKA;
O CBOMCTBE YIJIOB BIMCAHHOTO YETHIPEXYTOJbHUKA; PEIlIaTh 3a1a4n
Ha BBIYHUCIICHHE, TOKA3aTEeIbCTBO U MOCTPOCHUE, CBSI3aHHBIE C
OKPY>KHOCTBI0, BHUCAHHBIMH M OMUCAHHBIMU TPEYTOJIbHUKAMU U
YETBIPEXYTOJILHUKAMHU;, UCCIIE0BATh CBOMCTBA KOH(PHUTYypaIIHid,
CBSA3aHHBIX C OKPY>KHOCTBIO, C TIOMOIIbIO KOMIIBIOTEPHBIX MPOTPaMM

[ToBTOpEeHN
e. Pemenue
3aaq

4

(hopMyIIHpOBaTh U JOKA3bIBATh TEOPEMBI, CBSA3aHHbIE C
3aMeyvaTesIbHbIMUA TOYKaMH TPEYTroJbHUKA: O OUCCEKTpHUCe yria u,
KaK CIJIEZICTBHE, O NIEPECeUEeHNN OMCCEKTPUC TPEYTOJIbHUKA; O
CEPEIMHHOM IEPIEHIUKYIIAPE K OTPE3KY U, KaK CIEACTBUE, O
MIEPECEUEHUH CEPEINHHBIX MEPIEHIUKYISIPOB K CTOPOHAM
TPEYTOJIbHUKA; O IEPECEUEHUH BBICOT TPEYTOJIbHUKA;
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(hopMyIMpOBaTh OMPEEICHUS OKPYKHOCTEH, BIMCAHHOHN B
MHOT'OYTOJIbHUK M OIMCAaHHON OKOJIO MHOTOYTOJIbHUKA;
(hopMyIIMpOBaTh U JOKA3BIBATH TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOM B TPEYTOJIbHUK; 00 OKPYKHOCTH, ONTUCAHHOM OKOJIO
TPEYrOJIbHUKA; O CBOMCTBE CTOPOH ONKMCAHHOTI'O YETHIPEX YT OJIbHUKA;
O CBOMCTBE YIJIOB BIMCAHHOT'O YETHIPEXYIOJbHUKA; PEIIATh 3a/1a4n
Ha BBIYMCIICHHE, 1OKA3aTeIbCTBO U IIOCTPOCHUE, CBSI3aHHBIE C
OKPY’KHOCTBIO, BHMCAHHBIMH M OIMCAHHBIMU TPEYTOJbHUKAMU U
YeThIPEXYTrOJIbHUKAMH; UCCIIEIOBATH CBOMCTBA KOH(UTYpaIHii,
CBA3aHHBIX C OKPYKHOCTBIO, C TIOMOILBIO0 KOMIIBIOTEPHBIX MPOIPaMM

9 kiace

Howmep

Tema

KomunuectBo
qacoB

OcHOBHbIE BUJIBI ICATEITLHOCTH yUeHHUKA (Ha YPOBHE YUEOHBIX
JEHCTBUI )

[ToBTOpEHN
e

2

(bopMyIMpOBATH U 1OKa3bIBaTh TEOPEMBI, CBSI3aHHbIE C
3aMeyaTesIbHbIMU TOUKaMH TPEYroJbHUKA: O OUCCEKTPUCE yIiia U,
KaK CJEJCTBHE, O IepeceueHNH OMCCEKTPUC TPEYroJIbHHUKA; O
CEpEMHHOM MEPIEHIUKYIIAPE K OTPE3KY U, KaK CIEICTBUE, O
[IEPECEUEHUH CEPEANHHBIX NIEPIICHUKYIIAPOB K CTOPOHAM
TPEYTrOJIbHHUKA; O IEPECEUEHUH BBICOT TPEYTOJIbHUKA;
(GopMyIMpOBATE ONPECIICHUS OKPYKHOCTEH, BIMCAHHON B
MHOT'OYT'OJIbHUK U ONIMCAaHHOM OKO0JIO MHOT'OYTOJIbHUKA;
(bopMyIMpOBATh U JI0Ka3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,
BITMCAHHOM B TPEYTOJIbHUK; 00 OKPY>KHOCTH, OITUCAHHOHN OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OIMCAHHOI'O YETHIPEX YT OJILHUKA;
O CBOMCTBE YIJIOB BIIMCAHHOT'O YETHIPEXYTOJIbHUKA; PEIIATh 3a/1a4u
Ha BBIUMCIIEHHE, 10KA3aTeIbCTBO U TIOCTPOCHUE, CBA3AHHBIE C
OKPY’KHOCTBIO, BIIUCAHHBIMU U ONHMCAHHBIMU TPEYTOJIbHUKAMH U
YeThIPEXYTrOJIbHUKAMU; UCCIIEIOBATh CBOMCTBA KOH(UTypaluii,
CBSI3aHHBIX C OKPYKHOCTBIO

Bexkropsl

DopMyIHpPOBATH OMPEACIICHUS U UIITIOCTPUPOBATH MIOHATHS BEKTOPA,
€ro JJUHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB. BHIMOTHATH
MTOCTPOEHUE BEKTOPA, PABHOTO CYMME M Pa3HOCTHU JIBYX BEKTOPOB,
WCIIOJNIB3YS TIPU ATOM IpaBUIIa TPEYTOJIbHHUKA U MapaiesorpaMmma.
[TpuMeHSITh MPaBUIO0 MHOTOYTOJIFHUKA TIPH HAXOXJICHUNA CyMMBI
HECKOJIbKUX BEKTOPOB. BBIONHATE MOCTPOEHUE BEKTOPA, PABHOTO
MPOU3BEICHUIO BEKTOpa Ha YUCIO. [[pUMEHATh BEKTOPHI U JEHCTBUS
HaJl HUMH TP PEIICHUN T€OMETPUUYECKUX 3a/1a4. Y MEHHUe
OpraHU30BBIBATh YI4EOHOE COTPYIHUIECTBO U COBMECTHYIO
JeSTENbHOCTh C YUUTENIEM U CBEPCTHUKAMHM: OMIPEIENIATh LEH,
pacrpenenaTb PyHKIIUU U POJTH YIaCTHUKOB, 00IIHE CITOCOOBI
paboThl. YMETh CaMOCTOSITENHHO TUIAHUPOBAThH ATbTePHATHBHBIC
MyTU JOCTUKEHUS 11eJiel, 0CO3HAaHHO BbIOMpaTh Hanbosee

s heKkTHBHBIE CTIOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIHHBIX
3a/1a4; yMEHUE CaMOCTOSATEIIbHO CTABUTH 11€JTH, BEIOUpATh 1
CO3/1aBaTh aJTOPUTMBI JIJISl pEIICHHs YI€OHBIX MAaTEMATUUECKUX
pooGJieM.

Meton
KOOpAMHAT

13

OOBSACHATH U WILTIOCTPUPOBATH MOHATHUS MPSIMOYTOJIBbHON CUCTEMBI
KOOPAMHAT, KOOPAMHAT TOYKU U KOOPAMHAT BEKTOpa. BeIBOAUTE U
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UCIOJIb30BATh MPH PEIICHUH 3a/1a4 (POPMYJIIbl KOOPIUHAT CEPEIHHbI
OTpe3Ka, JJINHBI BEKTOPA, PACCTOSHUS MEXKY IBYMsI TOUKAMH,
ypaBHEHHS OKPYKHOCTH H MIPSIMOM, YMETh pabOTaTh B IpyIIIE:
HaXOJUTh 00Illee pelIeHre U pa3peiiaTb KOHQIUKTH Ha OCHOBE
COIJIACOBAHUS MO3ULMI U yueTa MHTEPECOB; CIyIIATh apTHEPA;
(dhopMynupoBaTh, apryMeHTHUPOBATh U OTCTaUBATh CBOE MHEHUE,
a/IeKBaTHO OLICHUBATh [IPaBUJIBHOCTh WJIM OLIMOOYHOCTh
BBHITIOJTHEHUS Y4eOHOM 3a/1auH, ee 00BEKTUBHYIO TPYAHOCTD U
COOCTBEHHBIE BO3MOXXHOCTH €€ PEIIeHUs; TOHUMAaHUE CYIIHOCTH
AITOPUTMUYECKUX MPEINNCAHUN U YMEHUE ACICTBOBATh B
COOTBETCTBHUHU C MPEIJIOKEHHBIM aJITOPUTMOM, BUJIETh
MaTeMaTHYECKYIO 3aJ]auy B KOHTEKCTE MPOOIEMHON CUTYyalluu B
JOPYTUX AUCLUIUIMHAX, B OKPYKAIOLIEH KU3HU; YMEHUE IOHUMATh U
HCIOJIb30BaTh MaTeMAaTUYECKUE CPEICTBA HATJISIAHOCTH (PUCYHKH,
YepTEeXKHU, CXEMBI U JIp.) U1 WIUTIOCTPALIH, UHTEPIIPETALNH,
apryMeHTaluH.

CootHoute 13 DopMyIHMpOBaTh U UIUTFOCTPUPOBATEH OIIPEAECICHUS CUHYCA, KOCUHYCA

HUS MEXIY u Ta"rexca yriioB ot 0 1o 1800. BeiBoauth ocHOBHOE

CTOPOHAMH TPUTOHOMETPUUYECKOE TOXIECTBO U (HOPMYJIbl IPUBEICHUS.

U yriamu DopMynHMpOBaTh U JOKA3bIBATh TEOPEMBI CHHYCOB U KOCHHYCOB,

TPEYroJIbHU IPUMEHSATh UX NPH PELLICHUH TPEyroJbHUKOB. OOBSACHATH, Kak

Ka. WCTIOJIB3YIOTCS TPUTOHOMETPUYECKUE (POPMYIIBI B U3MEPHTEIBHBIX

CkansipHOE pabotax Ha MecTHOCTU. POPMYIMPOBATH ONPECIICHUS YIiaa MEXy

IPOU3BENE BEKTOPAaMH U CKAJSIPHOTO ITPOU3BEICHUS BEKTOPOB. BBIBOIUTH

HUE (opMyI1y CKaJIIPHOTO NPOU3BEIEHHS BEKTOPOB UYepe3 KOOPHMHATHI

BEKTOPOB. BEKTOpOB. POPMYIHPOBATH K 0OOCHOBBIBATH YTBEPKACHUE O
CBOMCTBAX CKaJSPHOIO Npou3BeaeHUs. [cronb30BaTh ckalsipHoe
MIPOU3BEICHUE NTPU PEIICHNUH 33/1a4, TOHUMATh CYIIIHOCTH
AITOPUTMHUYECKUX MPEANUCAHUNA U YMEHUE ACHCTBOBATh B
COOTBETCTBHUU C MPEJIOKEHHBIM aJITOPUTMOM; YMEHHE INIAHUPOBATH
U OCYILIECTBIAT JEATEIbHOCTD, HAIIPABJICHHYIO HA PELICHUE 3a1a4.

Jnuna 11 DopMynMpOBaTH ONIPEAECIICHUE TPABUIIBHOIO MHOTOYTOJIbHUKA.

OKPY’KHOCT ®opMyIUpOBaTh U 1I0Ka3bIBaTh TEOPEMBI 00 OKPYHKHOCTSX,

uu ONMCAHHOW OKOJIO MPAaBUJIBHOIO MHOI'OYTI'OJIbHUKA U BIIMCAHHOM B

IUIOIIAIb Hero. BeIBOIUTh U UCII0NIb30BaTh (POPMYIIBI 1711 BEIUMCIICHUS

Kpyra IIJIOIIAU IIPaBUIIBHOTO MHOTOYT'OJIBHUKA, PAJINyCa BIIMCAHHOU U
ONMCAHHOW OKpYKHOCTEH. Pemarte 3a1aun Ha nocTpoeHue
MIPABUIIBLHBIX MHOTOYTOJBHUKOB. OOBACHATD MOHATUS AJTUHbBI
OKPY’KHOCTH M IIOIIAAN Kpyra. BeiBotuTh hopMyIibl s
BBIYMCIICHHS JJIMHBI OKPYKHOCTH U ITIMHBI 1yTH OKPY’KHOCTH,
IJIOIIAIM Kpyra U IJIOMA N KPYTOBBIX CEKTOpPA U CErMEHTA.
[TpumMeHsATH 3TH (POPMYIIBI IPU PELICHUH 33/1a4.

JBr>xeHus 9 OOBACHATD, UTO TAKOE OTOOpPAKEHUE MIIOCKOCTH Ha ce0sl, U B KAKOM

CJTy4ae OHO Ha3bIBAETCSI IBMXKCHUEM TUIOCKOCTU. OOBICHATD, YTO
TaKO€ OCEBasi CHMMETpHS, LIEHTPaIbHasi CHMMETPUS, TapaJlIeIbHBIN
nepeHoc u moBopot. OGOCHOBBIBATH, UTO ITU OTOOPAKCHUS
MJIOCKOCTH Ha ce0sl ABISIFOTCS ABMKEHUAMU. OOBACHATH, KaKOBa
CBsA3b MCXKIY ABMXCHUAMHA U HAJTOKCHUAMMU. I/IJ’IJ’IIOCTpHpOBaTB
OCHOBHBI€ BH/IbI IBUKEHUH, B TOM YUCJIE C TOMONIBIO
KOMITBIOTEPHBIX IIPOrPaMM.
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CBEJICHUS
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CTEpEeOMETp
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15478

OOBACHATD, UTO TAKOE MHOTOTPAaHHUK, €r0 TPaHu, pedpa, BEpPLIUHBI,
nuaroHany. Kakoii MHOTOTpaHHUK Ha3bIBA€TCS BBIMYKJIBL. YTO Takoe
N- yroyibHas MpuU3Ma, ¢ OCHOBaHUS, OOKOBbIE I'paHN U OOKOBBIE
pebpa. Kakast npu3ma Ha3bIBaeTCsl MPSIMOM, U KaKasi HAKJIOHHOH, YTO
TaKO€ BBICOTA MIPU3MBI, KaKasi Ipr3Ma Ha3bIBaeTCs
napauIeNICUIeIOM U KaKO# MapasuiesieuIe]] Ha3blBaeTCs
IPSIMOYTOJIbHBIM. POPMYIHPOBATH K 0OOCHOBBIBATH YTBEPKACHUS O
CBOWCTBE TMAroHaJICH MapauiesienuIe/la i KBapare TuaroHain
PSIMOYTOJIBHOTO napajuienenumneaa. OObsICHATh, UTO TaKoe 00BeM
MHOTOrpaHHHKa. BeIBouTH (¢ momonipio npuanuna Kasamsepn)
bopMyiry 00beMa MpsAMOYTOIBHOTO Napauienenunena. OObICHATS.
Kakoit MHOTOTpaHHUK Ha3bIBACTCSI MMPAMUIOHN, YTO TAKOE
OCHOBAaHHE, BepIInHA, OOKOBbIE T'paHH, OOKOBBIE pedpa, U BBICOTA
nupamuibl. Kakasi mupaMuia Ha3pIBaeTCsl MPABIIILHOW, YTO TAKOE
arnogema paBWILHON HUpaMHIbL. 3HATH (PopMyTy oObemMa
nupamuibl. OOBSCHATH, KAKOE TEJI0 Ha3bIBACTCS IUJIMHIPOM. 3HATH,
YTO TaKOE €ro 0Ch, BBICOTA, OCHOBAHUS, pasnyc, OOKoBas
MOBEPXHOCTh, 00pa3yroIlue, pa3BepTka OOKOBOW OBEPXHOCTH.
Kakumu ¢opmynamu BeipakaeTcs 00beM U TUIOIAAb OOKOBOMA
MOBEPXHOCTHU IIHIUHIPA. OOBACHITH, KAKOE TEJIO Ha3bIBACTCS
KOHYCOM. 3HaTh, YTO TAKOE €T0 0Ch, BBICOTA, OCHOBAHUE, PAJINYC,
OOKOBasl MOBEPXHOCTh, 00pa3yIoIIKe, pa3BepTka OOKOBOI
noBepxHocTu. Kakumu opmynamu BeipakaeTcst 00beM M TUIOIMAIb
OOKOBOI TOBEPXHOCTH KOHYca. OOBIICHATH, KaKas IOBEPXHOCTh
Ha3bIBaeTCs chepoit 1 Kakoe TeJo Ha3bIBaeTCs mapom. YTto Takoe
paauyc u quametp chepsi(iapa). Kakumu ¢popmynamu BeIpaxkaroTcs
o0BeM mapa u wiomanb chepsl. M300paxkars U pacro3HaBarh Ha
pUCYHKaX MpU3MY, apajiesenunel, NipaMuy, IUIHH]P, KOHYC,
mrap.

IToBTOpEeHN
e

dopMynupoBaTh U WILTIOCTPUPOBATH ONPEAETICHUs CHHYCa, KOCUHYCa
u tanrerca yriioB oT 0 1o 1800. BeiBoguTs 0CHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO U (HOPMYJIb IPUBEICHUS.
®opmynupoBaTh U JOKA3bIBAaTh TEOPEMBI CHHYCOB 1 KOCHHYCOB,
MPUMEHSATH UX MPH PELICHUH TPEyrodbHUKOB. OOBSACHATH, Kak
WCTIOJNB3YIOTCSl TPUTOHOMETPUYECKHE (POPMYITBI B H3MEPHTEITHHBIX
pabotax Ha MecTHOCTH. POPMYIMPOBATH OMPEECIICHUS YTia MEXy
BEKTOPAaMH U CKAISPHOTO TPOHU3BEICHUS BEKTOPOB. DopMyIrpoBaTh
OTIpeJIeJIEHUs] OKPYKHOCTEH, BHUCAHHOW B MHOT'OYT'OJIbHUK U
OINMCAaHHOM OKOJIO MHOTOYTOJIbHUKA; (POPMYIUPOBATH U JOKA3bIBATH
TEOpEeMbI: 00 OKPY>KHOCTH, BIMCAHHON B TPEYTOJILHUK; 00
OKPY>KHOCTH, OITUCAHHOW OKOJIO TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
OIHMCAaHHOTO YeTHIPEXYTOIbHUKA; O CBOMCTBE YIJIOB BIIMCAHHOTO
YeTHIPEXYTOILHUKA; PEIIaTh 331a4H Ha BBIYHCICHHE,
JI0Ka3aTelbCTBO U MOCTPOCHHE, CBSI3aHHBIE C OKPY>KHOCTBIO,
BITMCAHHBIMH U OMTUCAHHBIMHU TPEYTOJIbHUKAMHA U
Y4eThIPEXYTrOJIbHUKAMH; UCCIIEI0BATh CBOMCTBA KOH(UTYpAIIHid,
CBSI3aHHBIX C OKPYKHOCTBIO.
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KajsenaapHo-remarnueckoe nmiaHuposanue (7 Kiacc)

Hpunoxenne 1

Ne Jara Tema ypoka
n/n ITnan dakr
I'nasa I. HayanbHble reoMmeTpuuyeckue cBegenus (10 u)
1 02.09 [Tpsimast 1 0Tpe30K
2 07.09 Jlyd u yron
3 09.09 CpaBHEHHE OTPE3KOB U YIJIOB
4 14.09 W3mepenne oTpe3koB
5 16.09 N3mepenune yriio
6 21.09 Pemenue 3anau M3mepenue yriios
7 23.09 CMeXHbIE U BEPTUKAIBHBIE YTIIbI
8 28.09 [leprieHAUKYIISIPHBIE MIPSIMbIE
9 30.09 Permenue 3a1a4 mo teme: «HavgaibHbIe TEOMETPHUECKUE CBEIICHHS
10 05.10 Konmponwvnaa paooma Nel no meme: «Hauanvnvie 2eomempuueckue
ceedenus
I'nasa Il. Tpeyroabuuxu (17 1)
11 07.10 TpeyronbHUK
12 12.10 TpeyronbHUK
13 14.10 [TepBblii TpU3HAK PABEHCTBA TPEYTOJILHUKOB
14 19.10 [lepnieHauKynsp K OpsiMOn
15 21.10 Menuanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA
16 26.10 CBoiicTBa paBHOOEAPEHHOTO TPEYTOIbHHUKA
17 28.10 BTropoll npu3HaK paBeHCTBA TPEYTOJIBHUKOB
18 11.11 Tpernil npu3HaK PaBEHCTBA TPEYTOJIbHUKOB
19 16.11 Pemenune 3ana4 «BTopoil npru3HAK paBEHCTBA TPEYTOJIBHUKOBY
20 18.11 Pemenne 3amau «TpeTuil npu3Haku paBEHCTBA TPEYTOJbHUKOB»
21 23.11 OKpYXHOCTh
22 25.11 ITocTpoeHus LIUPKYJIEM U JINHEHKON
23 30.11 3ajaun Ha TOCTPOEHHUE
24 02.12 3ajaun Ha NOCTPOEHUE
25 30.11 Pemenue 3anau o teme: «TpeyronbHUKI
26 02.12 Pemenue 3ana4 no teme: «TpeyroibHUKN»
27 07.12 Konmponvnas pavoma Ne2 no meme: «Tpeyzonvrhuxuy
I'nasa I1I. Iapaanenbubie npsimbie (13 )

28 09.12 [TapasienpHble IpsIMBbIE
29 14.12 [Tpu3Haky napajuIeIbHOCTH ABYX HPSIMBIX
30 16.12 ITpu3Haky napauIeaIbHOCTHU ABYX NpsIMbIX. Penenue 3apay.
31 21.12 [Tpu3Haky napajyuIeIbHOCTH ABYX NPSIMBIX
32 23.12 AkcnoMma
33 28.12 AKcHOMa napajuieIbHbIX NPSMBIX
34 30.12 AKcroMa napajielbHbIX NpsMbIX Penienue 3agau
35 18.01 AKcroMa napajuielbHbIX NpsMbIX. Penenne 3anau u ynp-Huit
36 20.01 Pemenwne 3amad nmo Teme: «llapaurebHbie IPSIMBIC)
37 25.01 Pemenue 3anau o teme: «llapauiensable npsimbie». O60011eHNE
38 27.01 Pemenwne 3amad nmo Teme: «llapamuiebHbie IPSIMBIC)
39 01.02 Konmponsnas pavoma Ne3 no meme: «Ilapannenvuvie npamvviey
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I'naBa IV. CooTHOLIEHHMS MKy CTOPOHAMM M YIJIaMH TpeyroJibHuka (18 1)

40 03.02 CyMMa yTJIOB TPEYroJIbHUKA
41 08.02 CyMMa yIJIOB TPEyroJIbHUKA
42 10.02 COOTHOIIICHHSI MEXKTy CTOPOHAMH M YTJIAMH TPEYTOJIbHUKA
43 15.02 CooTHOIIEHHs MEX/y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA
44 17.02 COOTHOIIICHHSI MEXKTy CTOPOHAMH M YTIJIAMH TPEYTOJIbHUKA
45 22.02 COOTHOIICHHSI MEXX]Ty CTOPOHAMH M YIIIAMH TPEYTrOJbHUKA
16 24.02 Konumponsnas paboma Ne 4 no meme: «Coomuouienusn meiicoy
CMOPOHAMU U y2llaMu MPey20ib HUKA)
47 01.03 [TpsiMOyrobHbBIE TPEYTOJIBHUKHI
48 03.03 [TpssMOyTOJIbHBIE TPEYTOJIBHUKH
49 10.03 [TpssMOYTOJIbHBIE TPEYTOJILHUKU
50 15.03 [TpsiMOyTOJIbHBIC TPEYTOJIHBHUKH
51 17.03 ITocTpoeHue TpeyroJibHUKA IO TPEM dJIEMEHTaM
52 22.03 ITocTpoeHue TpeyroJibHUKA MO TPEM dJIEMEHTaM
53 24.03 [TocTpoeHue TpeyroibHHUKA MO TPEM JIEMEHTaM
54 05.04 [TocTpoeHne TpeyroJbHHUKA 110 TPEM DIIEMEHTAM
55 07.04 Pemenue 3anay no teme: «lIpsiMOyronbHbIe TPEYTOIBHUKH.»
56 12.04 Pemenue 3anau mo teme: «IIpsSsMOyTOJIbHBIE TPEYTOTBHUKH.
' ["eomMeTpHUECKUE TOCTPOCHHUSI
57 14.04 Pemenue 3anau o teme: «IIpsMOyTOJIbHBIE TPEYTOTBHHUKH.
' ["eomMeTpHUECKUE TOCTPOCHHUSI
58 19.04 Konumponvnaa paboma Ne 5 no meme: «Ilpamoyzonvroie
mpeyzonvrnuku. I eomempuueckue nocmpoenuny
59 21.04 Anamuz KP
Hrorosoe nosropenue (10 1)
60 26.04
61 28.04 IToBTOpenue. TpeyronbHUKN
62 05.05
63 10.05
64 12.05 [ToBTOpenue. [lapanienbHble npsiMble
65 17.05
66 19.05 [ToBropenue. CoOoTHOILIEHNE MEKAY CTOPOHAMH H YTIaMU
67 24.05 TPEYrOJIbHUKA.
68 26.05 Pemenue 3anau

HToro 68 uacos

15



KanengapHo-temaTtuuyeckoe mianupoBanue (8 kiacc)

IMpunoxenue 2

Ne Tema ypoxka ‘I{aTa
m\ ’rmaH H(baKT
‘ IToBTOpEeHne-24.
1 |IloBropenue: I[Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB 03.09
5 [ToBTopenue: CoOTHOIIEHHE MEXLy CTOPOHAMH U YTIaMU 07.09
TPEyroJibHUKa
‘ YeT1pipexyroJbHuKku-14 4.
3. |MHOroyronbHuKH 10.09
4.  |MnoroyronsnukH Ilapamienorpamm 14.09
5. Pemtenue 3amau. [loaroroska k BBogHONW KP 17.09
6. |BBognas KP 21.09
7. |[Tpaneupms. 24.09
8. Pemenne 3anau To Teme «Tpamenus». 28.09
9. |Teopema darneca. 01.10
10.  |3amaun Ha nocrpoeHue 05.10
11.  |[IpsMOyrojapHUK. 08.10
12.  ||Pom6. KBagpar 12.10
13. |Pemenue 3anau 15.10
14, OceBas u IeHTpaidbHast CAMMETpUU. [10Ar0TOBKA K KOHTPOJIbHOM 19.10
pabore.
15. || KourpoabHas padora Nel no Teme: «HeTbIPEXyroabHUKN 22.10
16. ||AHamu3 KOHTPOJILHOM pPabOTHI 26.10
‘ Inomans -14 u
17. ||PaGota Han ommbkamu. [1nomaas MHOTOYTOIBPHUKA. 09.11
18. |IInomans MHOrOyroabHHK. 1211
19. |[Inomane nmapamienorpamMmma 16.11
20. |IInomaxnb TpeyroibHUKa 19.11
21. |[lnomaxs Tpanenuu 23.11
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26.11

22. ||Pemenue 3amau «[lmomans Tpanemum»
23. |[Pemenue 3amau «[lmomaas mapamienorpaMma 30.11
24. |Teopema Iludaropa 03.12
25. ||Teopema, oOpatHas Teopeme [Iudaropa. 07.12
26. |Pemrenue 3amau 10.12
27. ||Pemenue 3amau. [lonroroBka k KOHTPOJIBHOM padboTe 14.12
28. |KontpoabHasi padora Ne2 nmo teme: «Ilaomaan» 17.12
IMonoOHbIE TPEYroJbHUKH -19 4.
29. |[Pabota Han ommbkamu. OnpeneneHue NoA0OHBIX TPEYTOIbHUKOB. 21.12
30. ||OtHommenue miomnaaei NoJoOHbBIX TPEYTrOJIbHUKOB. 24.12
31. |[IIepBblil mpu3HaK MOAOOUS TPEYTrOIbHUKOB. 28.12
3 Pemrenue 3a1a4 Ha MpUMEHEHUE MTEPBOTO TPU3HAKA TTOA0OHS 18.01
TPEYTOJILHUKOB.
33. ||[BTtopoii u TpeTuii mpu3HAKK MOJ00HUS TPEYroJbHUKOB. 21.01
34. ||Peurenue 3a1a4 Ha MPUMEHEHUE IPU3HAKOB MOIO0MS TPEYTOJIbHUKOB. 25.01
35 Pemenue 3a1a4y Ha MpUMEHEHHE TPU3HAKOB TOJJOOUS TPEYTOJILHUKOB. 28.01
[ToaroroBka Kk KOHTPOJIBHOM padoTE.
36. ||Kontponsnas padora Ne 3 mo Teme «I1om00HBIE TPEYTOTBHUKI 01.02
37. |[Pabota Hax ommbOkamu. CpeaHss JIMHUS TPEYTOJIbHUKA 04.02
38. ||CoiicTBO MeamaH TPeYroJbHUKA 08.02
39. ||[IponopunoHaIbHBIE OTPE3KH 11.02
40. |[IIponoprimoHanbHBIE OTPE3KH B MPSIMOYTOJIHLHOM TPEYTOJIbHHUKE 15.02
41. |U3mepurenbHble pabOThI HA MECTHOCTH. 18.02
42. |3agauu HA TOCTPOEHUE METOAOM MOI00MUS. 22.02
13 Cunyc, KOCHHYC ¥ TaHT'€HC OCTPOTO yIiia IPSIMOYTOJIBHOTO 25.02
TpPEyroJIbHUKA
44, |3nayeHus cuHyca, KOCHHYca 1 TaHreHca mis yriaoB 300, 450, 600 01.03
15 Spoe(;TrI;?ITSEE; MEXy CTOPOHAMH U YTIIaMH MIPSIMOYTOJIHLHOTO 04.03
46. |[Pemenwme 3amau. [TonroroBka K KOHTPOJILHOU padoTe. 11.03
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47 Konrtponsnas padora Ne4 o teme: «COOTHOIICHUSI MEXAY CTOPOHaMHU || 15.03
" |1 yriaMu IpsIMOYTOJIBHOTO TPEYTOJIbHUKAY
48 Pabotra Haj ormmOKaMu. 18.03
" |[B3auMHOE pacronokeHue MpsiMor U OKPYKHOCTH.
49. |KacaTenpHast K OKPY>KHOCTH. 22.03
50. |KacarenpHast k OKpy)XHOCTHU. PemeHue 3anau. 25.03
51. |['pamycHas mepa Tyru OKpYyKHOCTH 05.04
52. | Teopema o BIIMCAHHOM yTJIE 08.04
12.04
53. ||[Teopema 006 oTpe3kax MmepeceKaronuxcs Xop/a
54 Pemenue 3anau no teme «LleHTpanbpHble U BOUCaHHBIE YIIIb CBOUCTBO|| 15.04
" ||OuccekTpucH yria
55. ||CepenuHHBIii IEPIICHIUKYIIAP 19.04
22.04
56. |Teopema o TOUKeE MepecedeHus: BBICOT TPEYroJbHUKA
57. ||CBoiicTBO OMCCEKTpPHUCHI yria 26.04
58. ||CepenuHHBI IEPIICHIUKYIIAP 29.04
06.05
59. ||Teopema o0 TOYKe MepecedeHus: BBICOT TPEYroJbHUKA
60. |[BriucanHast OKpy>KHOCTb 10.05
61. ||CBoiicTBa ONMMCAHHOTO YETHIPEXYTOJIbHUKA 13.05
‘ 62. HPGI_HCHI/IG 3a1a4 1o reMe «OKpYKHOCTBY. H 17.05 H ‘
‘ 63. HKOHTpoanas[ pabora Ne 5 mo reme: «OKpy»KHOCTB) H 20.05 H ‘
‘ 64. HPa60Ta Ha/T OITMOKaMHU. H 20.05 H ‘
‘ IToBTOpenue-4u. ‘
65. ||[TomoGHBIE TPEYTONBHUKH. 24.05
66. |YeTslpexyroiabHUKH. Pemenue 3anau. 24.05
67. |[lnomamu ¢uryp. Pemenne 3anauq. 27.05
68
OxkpyxHocTb. Pemienue 3anay. 31.05

HUToro 68 yacos
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Hpuaoxenue 3

KanenpapHo-tematuuyeckoe mianupoBanue (9 kiacc)

No HanmenoBanue pa3nienos, TeM Hara CxoppexTupoBa
YPOK IIPOXOKIACHHUS HHBIE CPOKH
OB IPOXO0XKJICHUS
IloBTOpeHnue 2 yaca
1 [ToBTopenue: TpeyronpHuku.CuHyC, KOCUHYC U
TaHI€HC OCTPOIO yIJIa MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
2 [ToBTopenue:  OxpyxHocTb.  LleHTpanbHbIE u
BIIMCAHHBIE YTJIBL.
BexTopsl 8 yacos
3 ITonsiTue BekTOpa
N306paxenue u o003HaueHue BekTopa. OTKIIaAbIBaHuE
BEKTOpa OT JaHHOH TOUKH.
4 CrnosxeHue BEKTOpOB
CyMmMa ABYX MJIM HECKOJBKHUX BEKTOPOB.
5) Brrunranue BekTopoB. Pemenue 3anad no treme
CrnoxeHue ¥ BHIYUTaHHE BEKTOPOB
6 Beoanaa KP
7 [Tpou3sBeneHue BEKTOpa Ha YUCIIO.
8 IIpumeHeHne TeMbl BekTopel Ipu peleHnu 3aaad.
9 CpenHsist IMHUS Tparenuu.
10 | Pemenue 3ama4 o reme BekTopsl
Metoa koopauHar 13 yacoB
11 | KoopauHatsl BeKTOpa
12 | Pa3noxeHue BeKTOpa Mo JIByM HEKOJUIMHEAPHBIM
BEKTOPaM.
13 | [loaroroBka K KOHTPOJILHOM paboTe no TemMe BekTopsl
14 | KonTpoabHas padora «BekTopb»
15 | [IpocTeiimme 3agaun B KOOpAUHATaX
16 | Metoa koopauHAT
17 | YpaBHeHUE OKPYKHOCTH
18 | YpaBHeHue npsmoit
19 | Pemenue 3a1a4 no reMe YpaBHEHHUE OKPYKHOCTH
20 | Pemenwne 3amad mo TemMe YpaBHEHHE PSIMOMA
21 | IloaroroBka K KOHTPOJIbHOM paboTe mo Teme MeTon
KOOpJMHAT
22 | KourpoabHasi pa6ora MeToa koopauHat

19



23 | AHanM3 KOHTPOJILHOU PaOOTHI.

CooTHOLIEHHE MKy CTOPOHAMH H YIJIaMH TpeyroibHuka. CkajasipHoe Npou3BeieHue
BeKTOpOB 13 yacoB

24 | CuHYC KOCUHYC M TaHT'€HC yTJja

25 Haxoxnenue cunyca, KOCHHyca M TaHT€HCa JUIsl YTII0B
ot 0° mo 180°.

26 | KoopauHatel TOUKH.

27 | CooTHOIIEHHE MEXKTYy CTOPOHAMU U YTIIaMU
TPEYroJIbHUKA.

28 | Teopema o mIommaau TpEyroabHUKA.

29 | Teopema CHHYCOB U KOCHHYCOB.

30 | Pemenue TpeyroabHUKOB MO TPEM SJIEMEHTAM.

31 | Pemenue 3aga4d o Teme «TeopeMbl CHHYCOB H
KOCHHYCOB.

32 | CxanspHOe MpON3BEICHIE BEKTOPOB

33 | Pewmenue ypaBHeHuit ¢ mpuMeHeHneM TemMbl CKalspHOe
MIPOU3BE/ICHUE BEKTOPOB

34 | Pemenue 3amau 1o Teme «CKaIsIpHOE MPOU3BEICHHE
BEKTOPOBY

35 | IlogroroBka K KOHTPOJIBHOI paboTe 1o Teme
CooTHolIeHHe MEXAy CTOPOHAMU U yIiIaMu
TpeyronbHuKa. CKaJIsipHOE TPON3BEICHHE BEKTOPOB.

36 | KonrpoanHasi pagora CooTHOIIEHHE MEKITY
CTOPOHAMM M YIJIaMH TpeyrojabHuka. CkajsipHoe
Npou3Be/ieHHEe BEKTOPOB.

JlJInHA OKPY/KHOCTH M IUI0IIAAb Kpyra 114yacos

37 | IlpaBusbHBIE MHOTOYTOJIHUKH.
OKpyXHOCTb, OTMCAHHAS OKOJIO TIPAaBUIIBHOTO

MHOT'OYTrOJIbHUKA

38 | OKpy>XHOCTb, BIIMCaHHAasl B TPABUIIbLHBIN
MHOTOYTOJIbHUK.

39 @opMynbl U BBIYUCIEHHS IUIOIIAAM MPAaBUIBHOTO
MHOTOYTI'OJIbHUKA, €r0 CTOPOHBI U pajnyca BIHMCAHHOMN
OKPYKHOCTH.

40 | IMocTpoeHue MPaBUIHLHBIX MHOTOYTOJIEHUKOB.,

41 | JlnuHa OKpy>KHOCTH. [lJTMHA TyTH OKPYKHOCTH.

42 | I[Inomaap Kpyra 1 KPyroBoro CEKTopa.

43 | Pemenue 3ama4 no teme [lnomans kpyra u KpyroBoro
CEKTOpa

44 | Pemienne 3amad 1mo Teme JlMHA OKPYXHOCTH U
IIONIA/lb Kpyra

45 | OxpyxHOCTh BekTopsl




46

[ToaroToBka K KOHTPOJIBHOH paboTe 1o Teme [{nuna
okpyxHoctu Ilmomans kpyra

47 | KonrponbHas pabora JlnmuHa okpyxxkHoctu [lnomanb
Kpyra
JIBu:keHne 9 yacon
48 [NousaTre nBUKEHUE
49 | CpoiicTBa IBUKCHHIA.
50 | OceBas u LeHTpaIbHAs CHMMETPUHU
51 | [NapamnenbHbIi nepeHOC
52 | IloBopoTt
53 | Pemenne 3amgau no Teme «JIBrxeHUE»
54 | Pemienue 3ama4 HaJ IpUMEHEHUEM CBOWCTBA
JIBKCHMUSL.
55 | [loarotoBka Kk KOHTPOJBHOU paboTe mo Teme [[BuxeHue
56 | KonTtponbHas paborta [[BuxeHwme
HavanbHble cBeleHHsI U3 CTEPeOMeTPHH 7 YacoB
57 | Ilpenmer crepeomeTpuu. MHOTOrpaHHUK.
58 | [Ipuszma
59 | [Mapamnenenumnexn. CBoiicTBa IPSIMOYTOJIBHOTO
napajuiesenumnena.
60 [Tupammia
61 | Tena u moBepxHOCTH BpameHwus. [lmmmHap.
62 | Konyc.
63 | Cdepa u map.
64 | KP «HauanpHble CBEIEHUS U3 CTEPEOMETPUI
IToBTOpenue 4 yacon
65 | Pemenwue 3amay no teme TpeyroabHUKH
66 | YUeThIpE€XYyroabHUKH, MHOTOYTOJIBHUKH.
67 | [lmomaau ¢uryp.
68

O6o06menue u cucreMarusanus Kypea [Inanumerpuu 7-
9xuacc

Umoezo 68 uacos
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MpoHymeposaHo, nowHypoBsaHo, ckpenneHo
NOANMCBIO U NeYyaTbio

L crel
LvipexTop wKonbt: 6aes
« z{ »
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