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1. MIOACHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma no yue6Homy npeamery «I'eomerpusi» ans 7-9 KjgaccoB cocTaBiieHa Ha
OCHOBE CJIEAYIOIUX TIOKYMEHTOB:

o ®enepanbhslii 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanumny;

e @enepalibHBIN TOCYIAPCTBEHHBIN 00pa30BaTeNbHBIA CTAHIAPT OCHOBHOTO 00IIEro odpa3oBaHUs,
yTBEpXJACHHBIN Tpuka3zoM MunoOpHayku Poccum ot 17.12.2010 Nel897 (¢ mocnemyromumMu
W3MEHEHUSIMH).

J [IpumepHass ocHoBHas oOpa3zoBaTelbHAas MpPOrpaMMa OCHOBHOTO 0OIIero oo6pazoBaHus
(omoOpenHass pemieHHEM QeaepaTbHOI0 y4eOHO-METOIMYECKOr0 OOBCAMHEHHUS IO 00IeMy
obpazoBanuio (mpotokosn ot 8 anpesnst 2015 r. Ne 1/15);

. OcHoBHast 06pa3zoBaTeNbHasl MporpaMma OCHOBHOTo o01iero oopazoBanus MBOY COIL Ne 175
r.O0HUHCKa

J [Ipukaz MunucrepctBa Ilpocsemenus Poccuiickoit @enepanuu ot 20.05.2020 r. Ne254 «O0
yIBEpXACHUU (eAepalbHOTO TMEepedHs Y4YEeOHHUKOB, MOMYIICHHBIX K HCIOIb30BAHUIO MPHU
peanu3ali  MMCEIOIMX TOCYJAapPCTBEHHYIO aKKpPEIUTAIMI0 O00pa3oBaTEIbHBIX  MPOTPaMM
HAYaJbHOTO OOIIEero, OCHOBHOI'O OOIIET0, CpeaHEero oOIiiero oO0pa3oBaHMs OpraHU3alUsSMHU,
OCYIIECTBISIONIMMU 00Pa30BaTENbHYIO S TEIHbHOCTDY

Y ['eomerpus. COopHHK paboumx mporpamm. /—9 Kiaccel : mocodue s yauTenei
o60meobpas3oB. opranmsanuii / [coct. T. A. Bypmucrposa]. — 2-e wu3n., aopadb. — M.
[Ipoceemenue, 2014. — 95 c.

o Tlonoxenue o padoueii mporpamme MBOY «COIII Nel7y»

e VYueOuslii utan MBOY «COI Ne 17» Ha Tekymuii y4eOHbIH 1o

Co3HaTenpbHOE OBJIAJICHUE YYAlIMMHUCS CUCTEMOH TE€OMETPHUSCKUX 3HAHMM W yMEHHH
HEOOXOJUMO B TIOBCEAHEBHON JKHU3HU JUIS M3YYCHHS CMEXHBIX TUCIHHUIUIMH W MPOIOHKEHUS
o0Opa3oBaHUsl.

[MpakTyeckas 3HAYMMOCTH IIKOJBHOTO Kypca TeoMeTpuH OOYyCJOBJIEHAa TEM, YTO OHa
MO3BOJISIET CHOPMHUPOBATH NPECTABICHUS O MATEMATHKE KaK O METOJIC TIO3HAHUS JIEHCTBUTEILHOCTH,
MO3BOJISIOIIEM OMUCHIBATh M U3ydaTh PealibHbIC MPOIIECCHI U SBICHHUS.

['eomeTpus SBISETCS OJJHUM U3 OTIOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECIIEUnBaET
M3yUYEHHUE IPYTUuX TUCHUIUIAH. M3ydueHne reoMeTprun pa3BUBaeT YMEHHE pabOTaTh ¢ y4eOHBIM
MaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJICKATh HEOOXOAUMYIO HH(POPMAIIHIO), TOYHO U
IPaMOTHO BBIPaKaTh CBOM MBICIIH C IPUMEHEHHEM MaTeMaTHUYECKOW TEPMUHOIOTHH U CUMBOJTHKH,
MIPOBOJIUTH KJIACCH(DHUKAIINH, IOTHUECKUE 0OOCHOBAHHUS, J0KA3aTEIbCTBA MATEMATHUECKUX
YTBEPXKICHUM.

OBgJajicHHE TEOMETPUUYECKUM SI3BIKOM; Pa3BUBAET YMEHHUE MCIIOJIb30BaTh €0 JIJIsl OMUCAHUS
MIPEIMETOB OKPYKAOIIET0 MHUpa, Pa3BUTHS MPOCTPAHCTBEHHBIX MPEICTABICHHMH, H300pa3UTEIbHBIX
YMEHUH, HABBIKOB TEOMETPHUECKUX MTOCTPOCHUIA.

TpeOys oT yyamuxcst yMCTBEHHBIX M BOJICBBIX YCHJIHMIA, KOHIICHTPAIIUN BHUMAaHUS, aKTHBHOCTH
Pa3BUTOrO BOOOPaKEHUS, TEOMETPHsI Pa3BUBACT HPABCTBEHHBIC UYEPTHI JIMYHOCTH (HACTOWYHBOCTH,
IIEJIeYCTPEMIIEHHOCTD, TBOPYECKYIO aKTUBHOCTH, CAMOCTOSITEIIBHOCTh, OTBETCTBEHHOCTD, TPYI0JIFO0HE,
JUCHUIUIMHY U KPUTHYHOCTh MBIIUICHHUS) U YMEHUE apryMEHTHPOBAHO OTCTaWBaTh CBOUB3TJISAIBI U
yOexIeHus, a TAK)KE CITIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIE PEIICHHUS.

M3yueHre T€OMETPUH CYIIECTBEHHO pACIIMPSACT KPYro3op ydYamluxcs, 3HAKOMs HUX CO
CBOWCTBAMH TE€OMETPHYECKUX TeJN, TO3BOJSIET KCIIOJIb30BaTh SI3BIK T€OMETPHH Ui OINWCAHHS
MPEIMETOB OKPYXKAFOIIET0 MUPA U UX B3aUMHOTO PACIIOIOXKCHHUS.

AKTHBHOE UCIIOJIB30BaHUE 3a]1a4 Ha BCEX ATarax yudeOHOTO IMpoliecca pa3BUBACT TBOPUECKUE
CHOCOOHOCTH MIKOJIHHHUKOB.



1.1. Ileam peanusanum nporpamMmel, 3a1a4u:

pa3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBINUICHHS, KYyIbTyphl PE4H, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMupoBaHue y O0OYyYarOIIMXCS HWHTEIJICKTYyaJbHOM YECTHOCTH M OOBEKTHBHOCTH,
CIIOCOOHOCTH K IPEOJOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOUIMX U3
OOBIICHHOTO OIIBITA;

dbopMupoBaHUEe MPeICTaBICHU 00 UIESX U METOJaX MAaTeMaTHUKU KaK YHHBEPCAJTIbHOTO
A3bIKa HAYKU M TEXHUKH, CPEICTBA MOJICTTUPOBAHUS SIBJICHHUH U IIPOIIECCOB;

BOCIIUTAHUE KYJIbTYpbl JIMYHOCTH, OTHOIICHMS K MAaTeMaTHKe KaK K YacTd
00111€YeIOBEUECKOM KYJIBTYPhl, MMOHMMAaHHE 3HAYUMOCTH MATEMAaTUKH Mg Hay4dHO-
TEXHUYECKOTO MIPOrpecca;

npuoOpeTeHNue KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE M MPAKTHUECKU 3HAUMMbIX YMEHUH,
dbopMupoBaHUEe s3bIKA OMHUCAHHS OOBEKTOB OKPYXKAIOLIEro MHpa, Ui DPa3BUTHUS
MPOCTPAHCTBEHHOTO BOOOpaXXEHHS] M WHTYULIUU, MATEeMAaTUYECKOW KyJIbTYpBl, IS
ACTETHYECKOT0 BOCIIUTAHUS 00YJaIOIINXCSI.

BOCIIUTAHWE KAYeCTB JIMYHOCTH, OOECIECYMBAIONIMNX COIHAIBHYI0 MOOWIBHOCTD,
CIIOCOOHOCTh MPUHUMAThH CAMOCTOSITENIbHBIEC PEILICHUS;

dbopMHUpPOBaHMS KAueCTB MBIILICHUS, HEOOXOJMMBIX Uil afanTalldd B COBPEMEHHOM
HH(pOpPMaIMOHHOM OOIIIECTRE;

pa3BUTHE UHTEPECA K MATEMAaTHYECKOMY TBOPUECTBY M MAaTEMaTHYECKUX CIIOCOOHOCTEH.
dbopMHupoBaHKE MPEACTABICHUI O TEOMETPUHU KaK YaCTU OOIIECUETIOBEYECKON KYIbTYPHI, O
3HAYUMOCTH T€OMETPUHU B Pa3BUTHH LIUBUIU3AIUN U COBPEMEHHOT'O O0IIIECTBA;

pa3BUTHE TIPEACTABJICHHM O TEOMETpUU Kak (opme omucaHusi W METOJE TO3HAHUS
JEWCTBUTEILHOCTH, CO3JaHUE YCJIOBUH IS MPUOOpPETEHUS TEePBOHAYAIBHOTO OIbITa
MaTeMaTHYECKOTO MOJICITUPOBAHMUS;

dbopMupoBaHUEe OOIMIMX CIIOCOOOB MHTEIEKTYAIbHON NESATENbHOCTH, XapaKTEePHbBIX IS
anreOpbl U ABIAIOIINXCS OCHOBOW MO3HABATENBHOMN KYIbTYPhI, 3HAUUMOM ISl pa3TUYHBIX
cdep yenoBeYecKoi JesITeNbHOCTH.

OBJIaJICHUE MAaTeMaTUYECKUMH 3HAHUSMH U  YMEHHUSAMHU, HEOOXOJUMBIMU  JUIS
MPONOJDKEHUsT OOy4YeHHsT B CTapuied IIIKOJE€ WIM WHBIX 00I1eo0pa3oBaTeIbHbIX
YUPESKICHUAX, U3YICHHUS CMEKHBIX TUCITUILIAH, IPUMCHEHHSI B TOBCETHEBHOM JKHU3HH,
co3nanue ¢QyHIaMEHTa JUIsi MaTeMaTH4YeCKOTO pPa3BUTHs, (DOPMUPOBAHHUS MEXaHU3MOB
MBIIUICHUS, XapaKTePHBIX JIJIS1 MATEeMaTUYECKON e TEIbHOCTH.

JlaHHBIe He1H 00yC/I0BJIMBAIOT PelIeHue CIeYIOIIUX 3a1a4:

(dbopMHpOBaHNE YHUBEPCAJIbHBIX Y4E€OHBIX JACHCTBUI: MO3HABATEIbHBIX, PETYISTHUBHBIX,
KOMMYHUKATUBHBIX;

reoMeTpHsl SIBJISIETCS OTHUM U3 OTIOPHBIX MTPEIMETOB OCHOBHOM IIKOJIbI: OHA 00€CTIeYMBAET
U3y4yeHUe JpYyrux JIUCUUILUIMH. B mepByr0 ouepenb 3TO OTHOCUTCA K IIpeIMeTaMm
€CTECTBEHHO - HAyYHOTO IIMKJIa, B YaCTHOCTH K (pu3uke. Pa3BUTHE TOTHUECKOTO MBIIIJICHUS
yJamuxcs Ipu 00y4eHUH T€OMETPUHU CIIOCOOCTBYET YCBOCHHUIO MPEAMETOB I'YMaHUTAPHOTO
nukia. [IpakTuyeckue yMeHUs M HaBBIKM T€OMETPHUYECKOrO XapakTepa He0OXOAUMBI s
TPYIOBOH U po¢eCCHOHATBHON MOATOTOBKU HIKOJILHUKOB;

BaKHEMIIEH 3a7auell IIKOJIBHOTO Kypca TEOMETPUHU SIBISIETCS PAa3BUTHE JIOTMYECKOIO
MbILUIeHHs ydamuxcs. CaMu 00BEKThl T€OMETPUUECKUX YMO3AKIIOUEHUN U MPHUHSTHIE B
reOMETPUH TpaBWiIa UX KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (DOPMHPOBAHUIO YMEHUUN
000OCHOBBIBaTh U JIOKa3bIBaTh CYKIEHUS, MPUBOIUTH YETKHE OIpPEAETCHUS, Pa3BUBAIOT
JIOTUYECKYI0 HMHTYMIIMIO, KpPaTKO W HArjsiJHO BCKPBIBAIOT MEXAHU3M JIOTUYECKHUX
IIOCTPOEHUH U y4aT UX IPUMEHEHUI0. TeM caMbIM I€OMETPHSI 3aHUMAET BEAYIEEe MECTO B
GOpMUPOBAaHUM  HAYYHO-TEOPETHYECKOTO  MBIIUICHUS  IIKOJBHUKOB.  PackphiBas
BHYTPEHHIOIO TapMOHMIO MaTeMaTHKH, (OpMUPYsS TMOHHMaHUE KpPacoThl W H3SIIECTBA
MaTeMaTHYECKUX PACCYKICHHUH, CIOCOOCTBYS BOCIPHUATHIO T€OMETPHUECKUX (HopM,



YCBOCHHIO IOHATUS CUMMETPUH, T€OMETPHUS BHOCUT 3HAYUTENBHBIN BKJIaJ B 3CTETHUECKOE
BOCIIUTaHue yyamuxcs. E€ n3ydenue pa3suBaer BOOOpaKeHUE MIKOJILHUKOB, CYIIIECTBEHHO

o0oramraeT 1 pa3BUBaeT UX MPOCTPAHCTBEHHBIE [IPEACTABICHUSA
1.2. O0masi xapaKTepuCTHKA NpeIMeTa:

B kypce reomerpun 7-9 ki1acca MOKHO BBIAEIHUTD CIIEIYIOIUE OCHOBHBIE CO/IEP/KATEIbHbIC JINHUU:
Harasianas reomerpusi. Harmsinnele mpezacraBieHust o gurypax Ha IJIOCKOCTH: TpsiMasd,
OTpEe30K, Jyd4, YIroj, JIOMaHas, MHOIOYIOJbHUK, OKPYKHOCTb, KpYI, YETBIPEXYTOJIbHUK,
IIPSAIMOYTOJIBHUK, KBaApaT. TpeyroibHUK, BUIAbI TPEYTrOJIbHUKOB. [IpaBUIIbHBIE MHOIOYTOJIbHUKH.
B3auMHoe pacroniokeHue JByX NPsMbIX, IBYX OKPYXHOCTEH, IpAMOH 1 okpykHOCTH. M300paxkeHue
reOMETPHUECKUX (DUTYP U UX KOHPHUTypaIUH.

JmHa otpeska, somaHou. Ilepumerp MHOroyronpHuka. EQvHMIBI HW3MEpEHUS IJIMHBL
N3mepenue IMHbI 0TPE3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHOM JIUIUHBI.

Bunsr yrnos. I'pagycHas mepa yrima. M3mepeHwe M IOCTPOCHHME YIVIOB C ITOMOILIBIO
TpaHcnopTupa. buccekrpuca yria.

[TonaTne miomaau QGUrypsl; €IUHHMLBI U3MEpeHus Iulomanu. Ilnomane NpsMOyrojabHHKA,
kBagpara. [lpubmmkéHHoe u3MepeHHe MIomaau ¢Guryp Ha kierdaroil Oymare. PaBHOBenmmkue
¢urypsl. Pazpe3anue u cocraBieHre T€OMETPUUECKUX (DUTYD.

Harnsaneie mpencraBieHust O MPOCTPAHCTBEHHBIX (HUrypax: KyO, mapaisieNenure]], npusma,
nupampza, map, cdepa, KOHyc, UMIAMHIp. M300paxeHue mnpocTpaHcTBeHHBIX ¢uryp. Ilpumepst
ceyeHuil. MHororpanHuku. IIpaBunpHble MHOrorpaHHuku. [IpuMepsl pa3BEPTOK MHOIOTPaHHUKOB,
LWIMHJpa U KOHyca. M3roroBieHne Moieneil mpocTpaHCTBEHHbBIX QUTYP.

[Tonsitue 00bEMa; enuHuLb 00bEMa. OOBEM NPAMOYTOJILHOTO NapaeNenunena, Kyoa.

[Tonsitue o paBencte ¢uryp. LlenTpanbHas, oceBas U 3epKajbHast cUMMeTpun. M300paxkenue
CUMMETPUYHBIX (QUTYD.

T'eomerpuyeckue urypsol. [Ipsmbie u yriuel. Touka, npsiMas, TWIOCKOCTh. OTpe30K, Jiyd. YTOJ.
Buns! yrinos. BeprukanbHsie u cMexHBIE yTiibl. buccekrpuca yria.

[TapaymenpHble M mnepecekaromumecs mnpsMbele. llepnenaukynspHble npsimbie. Teopemsl 0
MapaJUIEIbBHOCTH M MNEPHEHIUKYIAPHOCTH NpAMbIX. lleprneHaukynsp M HakJIOHHAs K MPSAMOM.
CepenuHHBIN EPHEHIUKYIISIP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOMCTBAa OMCCEKTPUCHI YIJIa U CEpeIMHHOTO NEepIeHANKYIIsApa
K OTPE3KY.

TpeyronsHuk. BbicoTa, MenuaHa, OuccekTpuca, CpegHssl JHMHHUS  TpPEyrojbHHKA.
PaBHOOepeHHBIE UM PABHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA M TPU3HAKH PAaBHOOEIPEHHOIO
TpeyroiabHuka. IIpusHaku paBeHcTBa TpeyroapHUKOB. HepaBeHcTBO TpeyroiapHuka. COOTHOIIEHUS
MEXJ1y CTOPOHAMHU U YyrilaMu TpeyrojibHuka. CymMMma yrjioB TpeyroibHMKa. BHemHue yrisl
TpeyronpHuka. Teopema @aneca. [lonoOue TpeyroabHUKOB. [Ipu3HaKM MOJ00MSI TPEYrOJbHUKOB.
Teopema Iludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC OCTPOTO yIJia MPSMOYTOJBHOTO
TpeyronbHuKa U yrioB oT 0° mo 180°, mpuBeneHue Kk ocrpomy yriy. PemieHuwe npsMOyroJibHBIX
TPEYroNIbHUKOB. OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. DOpPMYIIbI, CBS3BIBAIOIINE CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC OJJTHOTO U TOr'O K€ yIJia. Pemenue TpeyrojibHUKOB: TEOpEMa KOCUHYCOB
1 TEOpEMa CHHYCOB. 3aMeyYaTeIbHbIE TOUYKH TPEYTOJIbHUKA.

YerbipéxyronpHuk. [lapannenorpamm, ero cBoiictBa u npusHaku. [IpsMoyronbHUK, KBajapar,
poMO, uX cBOICTBa U MpU3HaAKU. Tpamnenus, cpeaHss IUHUS Tpareuu.

MHoroyroiasHuK. Belnykible MHOrOyroiabHUKA. CyMMa yIJIOB BBIMYKJIOTO MHOTOYIOJIbHHUKA.
[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

OxpyxHocTb U Kpyr. [yra, xopna. Cektop, cerMeHT. LleHTpanbHblil yroJl, BINCAHHBIA YTOJI;
BEJIMYMHA BIIMCAHHOTO yria. B3auMHOE pacnosioxkeHue MpsIMON U OKPYKHOCTH, IBYX OKPY>KHOCTEH.
KacarenbHast u cexymias K OKpyKHOCTH, UX CBOWCTBA. BrMCaHHbIE U ONMCAaHHBIE MHOTOYTOJIbHUKH.
OKpy»KHOCTb, BIHMCAHHAas1 B TPEYrOJbHUK, M OKPYKHOCTb, OIMCAaHHAs OKOJIO TPEYrOJIbHUKA.
BrniycanHble 1 ONMCaHHBIE OKPYKHOCTHU NPAaBUIBHOI'O MHOTOYTIOJIbHUKA.

I'eomerpuueckue nmpeodpazoBanus. [lonstue o paBenctse ¢uryp. [loHsaTre o ABMIKEHUN: OCeBast
U LIEHTpaJbHas CUMMETPUH, MapajUIeIbHbIN epeHoc, MoBopoT. [loHsTue o nogoduun guryp.

Pemenne 3a1a4 Ha BBIYUCIICHHUE, JOKA3aTEIbCTBO U MOCTPOCHUE C HUCIIOIB30BAHUEM CBOMCTB
M3y4YEHHBIX QUryp.

N3mepenue reomerpnyeckux Beanynn. JiMHa orpeska. PaccTosHue OT TOYKHM 10 IPSMOM.
PaccrosHue Mexny napajjieIbHBIMU NPSMBIMH.



[TepumeTp MHOTOYTOJILHHKA.

JlnvHa OKpYyKHOCTH, YHUCIIO J1, JUIMHA yTU OKPY’KHOCTH.

['pagycHas mepa yria, COOTBETCTBHE MEXIY BEIMYMHON LEHTPAJHHOTO YIjla U JAJIMHOM Iyru
OKPYKHOCTH.

[TonsiTre miomaayu wiockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue Gurypsl. [lnomans
npsAMoyrosibHuKa. Ilnomanu napaienorpamma, TpeyrojbHMKa U Tpaneuud. Ilnomans
MHoOroyroiapHuka. [lmomaap kpyra u minomaab cektopa. COOTHOIIEHHE MEXIYy IUIOIMAIsIMU
MoI00HBIX uryp.

Pemenue 3aau Ha BEIYMCIICHUE U 10KA3aTENLCTBO C UCIOIb30BAHUEM H3YyUYEHHBIX (OPMYII.

Koopmunatel. YpaBHenue npsamoil. Koopaunatsl cepeaunbl oTpe3ka. dopMmynia pacCTOSHUS
MEX/y IBYMS TOUYKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bekrtopel. Jlnmuna (Moxynb) BekTopa. PaBeHcTBo BekTopoB. KosmuHeapHble BEKTOPBI.
Koopaunatsl BekTOpa. YMHOXKEHHE BEKTOpAa Ha YMCIIO, CyMMa BEKTOPOB, Pa3jIOKEHHUE BEKTOpaA I10
JIBYM HEKOJUIMHEApHbIM BekTopaM. CKalsipHOE MPOU3BEIEHNE BEKTOPOB.

TeopeTHKO-MHO)KeCTBeHHLIe IMOHATHSA. MHO)KGCTBO, DJICMCHT MHOXCCTBA. 3anaHHe MHOXCECTB
MIEPEYUCIIEHUEM SJIEMEHTOB, XapaKTePUCTHUYECKUM CBOICTBOM. CTaHAapTHBIE 0003HAUYECHUSYNCIIOBBIX
MHOecTB. IlycToe MHOXKecTBO U ero o0o3HaueHue. [lonmHoxkecTBO. OObEIMHEHUE U TIEpECeUEHUE
MHO>KECTB.

Wnmroctpatiyist OTHOUICHUH MEX Ay MHOXKECTBAMHU C IMOMOIIBIO0 KPYroB Ditnepa.

DaemenThl Joruku. OnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3zaTenbcTBO OT
npotuBHOro. Teopema, oOpatHas qanHou. [IpumMep u KoHTpHIpUMED.

[TonsiTve 0 paBHOCUIJIBHOCTH, CJI€I0BAaHUH, YIIOTPEOIEHNE TIOTUYECKUX CBA30K eCi..., Mo, 8 MOM
Uu moJjibKo 6 mom ciydae, JOrH4CCKUC CBA3KU U, UIU.

MaremMaTuka B HCTOPHYECKOM Pa3BUTHH.

Ot 3emnemepust k reomerpun. [ludarop u ero mkona. danec. Apxumen. [loctpoenus ¢ mMOMOIIBIO

LUPKyJs U TuHelky. [TocTpoeHne npaBuiIbHBIX MHOIOYTOJIBHUKOB. Tpuceknus yria. Ksagparypa
Kpyra. ¥YaBoenue kyb6a. Mctopus umncna 71. 3onoroe ceuenue. «Hauana» Esknuaa. JI. Diinep. H.
W. Jlo6auesckuii. Uctopus nsaroro nocrynara. Codpusm, napagokchl.

1.3. MecTo npeaMera B y4eOHOM IJIaHE:

CornacHo yuyeOHOMY TUIaHY Ha U3Y4YeHHE TeoMeTpuu B 7 - 9 kiaccax otBoautcst 208 yacos: 70
4yacoB B roj (2 yaca B Hejenr0; 35 yueOHbIX Henenb) B 7-8 kinaccax, 68 yacos B roj (2 daca B HeflelIio;
34 yueOHbIX HenenH) B 9 kiacce.

7 xnacc 70 yacoB
8 kiacc 70 yacosB
9 kiacc 68 yacos

1.4. YueOHO-MeTOANYECKOE M MATEPUATILHO-TEXHUYECKOe 00ecneueHne 00pa3oBaTebHOi
HAeATeJIbHOCTH:

1. I3yyenue reomerpuu B 7-9 Kilaccax: METOJMYECKHUE PEKOMEHIAIMH JJIsl yUuTens. - M.:
[Tpoceemenwne, 2015.

2. l'eometpust moypouHbie ruianbl o yueOHuKy JI.C. AtaHacsiHa u np. «["eomerpust 7-9 kimaccoi» /
aBT. — cocT. T.JI. Aanaceesa, JI.A. TanmmuHa. — Bonrorpan: Yuurens, 2017-2018.

3. 3uB b. I'., Meiinep B. M. /lunaktudeckue Marepraisl 1o reometpuu — M.: [Ipocsemienne, 2015-
2018.

4. MenbpaukoBa H.b. koHTponbHbIE paboThl IO TeomeTpun K yueOHuky JI.C. AtanacsiHa u ap.
«I"eometpus 7-9 ki.» — M.: U3gatenbcTBo «Ok3ameny, 2016

5. MensaukoBa H.b. Dxcnpecc-auarsoctuka mno reomerpun M.: Ok3amen, 2017,

6. EpmoBa, I'ono6opopko. CamocTosTenbHbIE U KOHTPOJIbHBIE paboTsl. M.: Unekca, 2018

7. Marepuanst ®UIU o moaroroske k [MA. M., 2016, 2017r.r.

Jnst obGecriedeHust TI0J0TBOPHOTO YUeOHOTO MpoLiecca MPEernoiIaraeTcs CIoIb30BaHue
uHpOpMaLUU 1 MaTepUaIOB cieaytomux NHTepHeT — pecypcoB:

* MunucrepctBo oOpazoBanusi PO



http://www.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/

* TectupoBanue online: 5 - 11 xmacce
http://www.kokch.kts.ru/cdo/

http://uztest.ru/

* [lemarornyeckasi MmactTepckas, ypoku B IHTepHET U MHOTO€ Apyroe
http://pedsovet.org/

http://www.uchportal.ru/

hd HOBBIe TCXHOJOI'HU B 06p330BaHI/II/I
http://www.int-edu.ru/

* Merasunukionenus Kupuina u Medoaust
http://mega.km.ru

* CalThl « DHIUKJIONEIUN DHIIUKIIONEINI:
http://www.encyclopedia.ru/

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O TIPEIMETA

[Iporpamma obecrieyrBaeT IOCTHKCHUE CICIYIOIIUX PE3y/IbTaTOB OCBOCHHs 00pa30BaTEIIbHON
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHMS:
2.1. JIuyHOCTHBIE:

(opMUpPOBAaHHUE OTBETCTBEHHOI'O OTHOLIEHHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
00y4aromuXxcsi K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMU K OOYUECHHUIO
U TIO3HAHWIO, BBIOOPY MAajbHeWmero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUPE
npodeccuii M NpPoPECCHOHANBHBIX  MPEANOYTCHHH, OCO3HAHHOMY IOCTPOCHHIO
WH/IMBUIYaJIbHOW 00pa30BaTEIbHON TPAEKTOPUH C YUETOM YCTOWYHMBBIX MMO3HABATEIBHBIX
HUHTEPECOB;

(dbopMupOBaHUE LIEITOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU M OOIIIECTBEHHOM MPAKTUKH;

(dbopMUpOBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILIEHUHM M COTPYAHHYECTBE CO
CBEpCTHUKAMHM, CTapLUIMMHU M MIIQAIIUMH B 00pa3oBaTelbHOM, OOIIECTBEHHO MOJIE3HOH,
yueOHO-UCCIIEe0BATENbCKON, TBOPUECKON U IPYIUX BUJAX JIEATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M NHCBMEHHOH peuw,
MOHMMATh CMBICI TIOCTaBJIEHHON 3a/Jayd, BBICTPAWBAaTh apryMEHTallll0, NPHUBOIUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

KPUTHYHOCTh  MBIIUIEHHUS, YMEHHE  paclo3HaBaTh  JIOTMYECKH  HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTIMYATh TUIIOTE3Y OT (akKTa;

KpEaTUBHOCTb MBIIUICHNS, WHHUIMATHUBY, HAXOJYMBOCTh, AKTUBHOCTb IpPU pPELICHUU
FEOMETPUUYECKUX 33]1a4;

YMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yueOHONH MaTeMaTUYECKOM 1eATeIbHOCTH;

CIOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCHPUSATHIO MaTeMaTHMYECKHUX OOBEKTOB, 3ajad, pelIeHUui,
paccyXIeHHIl.
2.2. MeTanpeaMeTHbIE:

YMEHHE CaMOCTOSITEJIbHO TUIAHHPOBATh AIBTEPHATHBHBIC ITyTH JIOCTHIKCHHS IIEIeH,
OCO3HAaHHO BbIOMpaTh Haubonee d>(PQPEeKTHBHBIE CIOCOOBI pELIeHUS YYEeOHBIX H
MIO03HABATENBHBIX 337134,

YMEHHUE OCYILECTBIIATH KOHTPOJb MO pe3yibTaTy M MO CHOco0y JEeHCTBHS Ha YypOBHE
MIPOM3BOJILHOTO BHUMAHUS 1 BHOCHTH HEOOXOTUMBIE KOPPEKTHBBL

YMEHHUE aJIeKBaTHO OIIEHWBATh MPABWJIBHOCTh WJIM OLIMOOYHOCTH BBIITOJHEHUS Y4eOHOM
3a7a49u, e€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHHUS;
OCO3HAHHOE BIIAJICHUE JIOTHUECKUMH JEHCTBUAMHU OIpEIeNCHHs MOHIATUH, 00001IIeHus,
YCTaHOBJICHHS AHAJOTMH, KJIAacCH(HUKAIMM HAa OCHOBE CaMOCTOSTEIHHOTO BBIOOpa
OCHOBAHUU M KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBSI3EH;

YMEHHE YCTaHABJIMBATh NPUYNHHO-CIEJCTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE
paccyXJIeHHne, yMO3aK/IIoueHNe (HHAYKTHBHOE, IEAYKTUBHOE U 110 aHAJIOTHH) U BHIBOIBI;
YMEHHE CO3/1aBaTh, MPHUMEHITH U MPEOOPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA,
MOJIETM I CXEMBI ISl peIlIeHNs] Y9eOHbBIX M TO3HABATENbHBIX 33/1a4;
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YMEHHE OpPraHU30BbIBaTh y4EOHOE COTPYJHMUYECTBO M COBMECTHYIO JAEATEIbHOCTH C
YYUTENEM W CBEPCTHHKAMHU: OIPEICNATh LEIH, pacupeAcisaTb (QYHKIUH W  POIHU
YYaCTHHKOB, OOIIME CHOCOOBI paOOThI, yMEHHE paboTaTh B TPYIe: HAXOIUTh OOIIee
pelIeHre U pa3penartb KOHQIUKTH HA OCHOBE COTJIAaCOBAHMS MO3UIMN U y4ETa HHTEPECOB;
CIIyIIaTh NapTHEPA;

(dbopMynHpoBaTh, APryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

dopmupoBaHue W pa3BUTHE y4eOHOW W OOIIENOIH30BATEIHCKONH KOMIIETEHTHOCTH B
00/1aCTH UCNOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHonoruit (MKT-
KOMIIETEHTHOCTH);

(opMHpoOBaHUE NTEPBOHAYAIBHBIX NPEICTaBIECHUI 00 HJIesX U 0 METOAAX MaTEMATUKU KaK
00 yHHMBEpPCAJIbHOM SI3bIKE HAyKM M TEXHUKH, O CPEICTBE MOJECIMPOBAHUS SBICHUHN U
IIPOLIECCOB;

YMEHHUE BHUJETh MAaTEeMaTHUECKYIO 33Ja4y B KOHTEKCTE MPOOJIEMHON CUTYyallu B APYTHX
JUCLUILINHAX, B OKPY>KAIOIIEH KU3HU;

YMEHHUE HaXOUTh B PA3IMYHBIX UCTOYHUKAX MH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEILICHHS
MaTeMaTHYeCKUX Mpo0JieM, U IPEJCTaBIATh €€ B HOHATHON (opMe; IPUHUMATh pellleHUe
B YCJIOBUSIX HEMOJHON M M30BITOYHON, TOUHON M BEPOSTHOCTHON HH(OpMAITHH;

yMEHUE NOHUMAaTh M MCIOJb30BaTh MAaTEMAaTUYECKHE CPEJICTBA HAIIATHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) Ui WUTIOCTPALIMK, UHTEPIIPETALINN, apTyMEHTALUH;

YMEHUE BbIIBUraTh TUIOTE3bl IPU PELICHUH Y4eOHBIX 3a/1a4 ¥ IOHUMAaTh HEOOXOJUMOCTb
UX NIPOBEPKH;

yYMEHUE NPUMEHSTh WHAYKTHUBHBIE M JIAYKTUBHBIE CIOCOOBI pPacCyKICHWUH, BUAETh
pa3IUYHbIE CTPATETUU PELICHMS 3a/1a4;

IIOHMMAHHUE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUA W yMEHHE [JEHCTBOBATH B
COOTBETCTBUU C MPEAJIOKEHHBIM aIrOPUMOM;

YMEHHUE CaMOCTOSITEIIbHO CTABUTH LI€JIM, BBIOUPATh U CO3/1aBaTh aJrOPUTMBI JUIs pEIICHUs
y4eOHBIX MaTeMaTUYECKUX MpoOiIeM;

YMEHHME IJIAHUPOBATh U OCYILECTBIIATh ACSITEIbHOCTD, HAIIPABJICHHYIO HAa PELICHHE 3a/1a4
HCCJIEIOBATENILCKOTO XapaKTepa.

2.3. IlpeameTHbIe:

OBJIaieHue 0a30BBIM MOHATHMHBIM ammapaToM IO OCHOBHBIM pasjeiaM COJepXKaHMS;
npeJcTaBlIeHe 00 OCHOBHBIX M3Y4aeMbIX MOHATHSX (YUCIO0, TeoMeTpudeckas Qurypa,
BEKTOp, KOOPJIMHATHI) KaK BaXXHEWIIMX MaTEeMAaTHYECKUX MOJEINAX, IO3BOJISIONINX
ONMUCHIBATh U U3y4aTh PEAIIbHBIE MPOLECCHI U SIBJICHUS;

yMeHue paboTaTh C FeOMETPUUECKUM TEKCTOM (aHAIM3UPOBATH, U3BJIEKATh HEOOXOAUMYIO
MH(OpPMALIMIO), TOYHO U IPaMOTHO BBIPaXKaTh CBOM MBICIIM B YCTHOW U MHCbMEHHOU pedn
C IPUMEHEHUEM MAaTeMAaTHUYEeCKOW TEPMUHOJIOTMM U CHUMBOJIMKH, HCIIOIb30BATh
pa3IuyYHbIE SI3BIKM MaTeMaTHKH, MPOBOJUTH KiIacCU(UKAINU, JJOTHYECKne 000CHOBaHUS,
JI0Ka3aTesIbCTBA MATEMAaTUYECKUX YTBEPIKIACHUN;

OBJIQ/ICHHE HABBIKAMM YCTHBIX, TUCBMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYUCIICHU;
OBJIQJICHUE TE€OMETPUYECKUM S3BIKOM, YMEHHE HCIIOIb30BaTh €ro Ui OIUCAHUS
IIPEAMETOB  OKPYXKAOLIEro MHpa, PAa3BUTHE IPOCTPAHCTBEHHBIX IIPEICTABICHUN H
n300pa3uTeIbHBIX YMEHUH, IproOpeTeHre HaBbIKOB T€OMETPUYECKHX TTOCTPOCHUH;
YCBOGHHE CHCTEMaTHYECKUX 3HAHUM O IMJIOCKHX (UTypax W MX CBOMCTBAX, a TakKe Ha
HalIIIHOM YPOBHE — O IPOCTEHINUX IPOCTPAHCTBEHHBIX TelaX, YMEHUE IPUMEHSITh
CHUCTEMAaTUYECKHE 3HAHUS O HUX JUIS PEIIEHUs TEOMETPUUYECKUX U MPAKTUYECKUX 3a/a4;
yYMEHUE HU3MEpATh JIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIOJIB30BAaTh (HOPMYIBI IS
HAXO0X/ICHUS EPUMETPOB, IUIOMIa/Iel 1 00bEMOB T€OMETPUUECKUX (PUTYD;

yYMEHUE INPUMEHATb HM3YyYEHHBIE IIOHATHs, PE3yJbTaTbl, METOABI Ul pELICHUS 3a1ad
MIPAaKTUYECKOI0 XapakTepa M 3aJad U3 CMEXHBIX JUCHMIUINH C HCIIOIb30BAHHEM IIPHU
HEOO0XOIMMOCTH CIIPABOYHBIX MaTEPHAJIOB, KAIbKYJISATOPa, KOMIIBIOTEPA.

IVNIAHUPYEMBIE PE3YJIbTATbBI U3YYEHUSA KYPCA TEOMETPUU B 7—9
KJIACCAX

BbInycKHUK HAYYUTCH: BbINyCKHUK MOJYYHUT BO3MOKHOCTD:




Harasinnas reomerpust

1) pacmo3HaBaTh Ha 4YepTEXkKax, PHUCYHKaX,
MOJIENIIX W B OKPYXKAIOIIEM MHpPE IJIOCKHE |
MPOCTPAHCTBEHHBIE TEOMETPUUECKUE (PUTYPHI;
2) pacro3HaBaTh pa3BEPTKHU KyO0a,
PSIMOYTOJIBHOTO napaieNenuresaa,
NPaBUIBHOIN MUPAMUJIBI, IWINHAPA U KOHYCA;

3) ompenensTh 1O JIMHEHHBIM pa3Mepam
pa3BEPTKU (GUTYPHI JIMHEHHBIE pa3Mepbl CaMOii
¢buryps 1 Ha000pOT;

4)  BBMUCIATE  O0BEM  MPSIMOYrOJBLHOTO
napajuieaenumnesa. Brinmyckuuk MOJIYYUT
BO3MO>KHOCTB!

5) BBUHCIATE OO0BEMBI MPOCTPAHCTBEHHBIX

reoMEeTpUYecKuX (U Typ, COCTaBIECHHBIX U3
NPSMOYTOJIBHBIX TTapaJlIeIIeIUIICAOB;

6) yrayOuTh W pa3BUTh MPEJACTABICHUS O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax;
7) TUpUMCHATH TIOHSATHE  Pa3BEPTKH  JUIs
BBITTOJIHEHUS TPAKTHYECKUX PACUETOB.
I'eomeTpuueckue purypsi

1) mnonb30BaThCs SA3BIKOM TIEOMETPHU IS
OIKCaHMs IPEIMETOB OKPY’>KAIOLIEr0 MUpa U UX
B3aWMHOTO PACIIOJIOKCHHUS;

2) pacro3HaBaTh ¥ M300pakaTh Ha YEPTEKAX U
pUCYHKaxX TreoMeTpudeckue ¢GUrypel M uX
KOH(UTypaluu;

3) HaxXomWTh 3HAYCHUS JUIMH JIMHEHHBIX
3JIEMEHTOB (UTYp U UX OTHOUICHUS, TPayCHYIO
mepy yrmoB ot 0 mo 180°, mnpumenss
OTpeieNIeHus], CBOMCTBA U MPU3HAKU (PUTYP U UX
AJIEMEHTOB, OTHOIIEHUs ¢Guryp (paBeHCTBO,
nogo0ue, CAMMETPHH, TIOBOPOT, TTapaJlIeTbHBIN
MEPEeHOC);

4) omnepupoBaTh C HAYAIBHBIMH TOHITUSMH
TPUTOHOMETPUU U BBINOJHATH 3JIEMEHTapHbIE
orepanyy HaJ QYHKIUSIMH YTJIOB;

5) pemiaTh 3a1a4u Ha 0Ka3aTeLCTBO, OMUPASCH
Ha U3YYEHHbIE CBOWCTBAa (PUIyp W OTHOUICHHI
MEXJy HUMU M MPUMEHSS U3Y4YE€HHBIE METOJIbI
JI0Ka3aTebCTB;

6) pemiate HECIOXKHBIE 33Ja4l HAa MMOCTPOCHUE,
NPUMEHSS] OCHOBHBIC JITOPUTMBI TIOCTPOCHHUS C
NOMOIIBIO IUPKYJAS M JIMHEHWKH; 7) pemarb
NpoCTEeHIINe TIUIAHUMETPUYEeCKHe 3aJa4d B
POCTPAHCTBE.

HarusaHnast reomerpus

1) BBMHCIHATE OO0BEMBI MPOCTPAHCTBEHHBIX
reoMeTpUYecKux (U Typ, COCTABIEHHBIX W3
MPSIMOYTOJIBHBIX HapalJIeNeHIIEIOB;

2) yrayOWTh W pPa3BUTh MPEACTABICHUS O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax;
3) [OpUMEHATh TOHATHE Pa3BEPTKH  JUIs
BBITMOJTHEHUSI TPAKTUYECKUX PACUETOB.
I'eomeTpuueckue purypnbi

1) oBmameTh MeTOJAMU pCIICHUS 3a7a4 Ha
BBIUMCIICHUS] M JIOKA3aTeNbCTBA: METOJIOM OT
OPOTUBHOTO, METOJOM TOA00UsA, METOJ0M
nepebopa BapHAHTOB " METOJIOM
FeOMETPUUECKUX MECT TOYEK;

2) npuodpecTu OIIBIT IIPUMEHEHHUS
anreOpanyeckoro U TPUTOHOMETPUUYECKOTO
anmapara ¥ WJAEH JBIKEHHS TPH pEIICHUH
FeOMETPUUECKUX 3a]1aY;

3) oBiageTh TPAAMIIMOHHOW CXEMOW pEIICHHUS
3a/la4 Ha MOCTPOEHHE C MOMOIIBI0 LUPKYIS U
JMHEHKHU: aHAJIN3, TIOCTPOCHUE, JT0KA3aTEILCTBO
U MCCIICZIOBAHUE;

4) Hay4YuMThCS peUIaTh 3aa4d Ha MOCTPOCHUE
METOJIOM TE€OMETPUYECKOT0 MecTa TOYeK U
METOJIOM I10JI00HSI;

5) mpuoOpecTH OIBIT HCCICIOBAHUS CBOWCTB
TUTAHUMETPUYECKUX ~ (QUTYp € TOMOUIBIO
KOMITbIOTEPHBIX IPOTPaMM;

6) IprUOOpPECTH OMBIT BHIMOIHEHUS TIPOCKTOB I10
temaM: «['eomerpuueckue npeoOpa3oBaHUS Ha
wiockocty»,  «lloctpoeHne  OTpe3koB 1O
bopmyne»

N3mepenne reoMeTpuyecKuX BeJTHYHH

1) BBIYMCIATH TUIOMIATH (UTYDP, COCTABICHHBIX

U3 JByX WM Oojee MNPSAMOYTOJbHHUKOB,
HapajyIeIorpaMMOB, TPEYTOJIBHUKOB, Kpyra H
CEKTOpa;

2) BBIUUCJIATE IIOMAAXM MHOT'OYTOJIBHUKOB,

WCTIONIb3YSl OTHOIIEHUS PaBHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;

3) npuodpecTu OTIBIT MPUMEHEHUS
areOpandeckoro ©W  TPUTOHOMETPHUYECKOTO

arrapara u Hﬂeﬁ ABHUIKCHUS ITPU PCIICHUU 3a/1a1
Ha BBIYHUCIICHUEC nnoma)leﬁ MHOT'OYT'OJIbHHUKOB.




HN3mepenne reomeTpuyecKuX BeJTHYNH

1) ucmonk30BaTh CBOICTBA U3MEPEHHUS JJTHH,
IUIONIA/IEH U YIJIOB IIPU PEIICHUH 33134 Ha
HaXO0X/IEHUE JJIMHBI OTPe3Ka, JIMHbI
OKPYKHOCTH, JUIMHBI YT OKPY>KHOCTH,
IpagyCHOM MEpBHI yIia;

2) BBIYHCIIATD JUTMHBI THHEHHBIX 2JIEMEHTOB
(GUryp 1 uX yribl, UCHONB3Ys (GOPMYIIBI JUTUHBI
OKPYKHOCTH U JUITMHBI IYTH OKPYXHOCTH,
dbopMyisl TUIOIIAACH GUTYD;

3) BBIYHCIIATH [UIOLIAIA TPEYTOIbHUKOB,
IIPSAMOYT'OJIBHUKOB, IapaJljIeJIOrPAMMOB,
Tpaneuui, KpyroB U CEKTOpOB;

4) BBIYUCIIATH JUIMHY OKPYKHOCTH, JUIMHY TyTH
OKPYKHOCTH;

5) pewiaTh 331241 Ha JOKA3aTEBCTBO C
UCIIOJIb30BaHUEM (OPMYJI JJIMHBI OKPY>KHOCTH
U JUIMHBI YTU OKPY>KHOCTH, (pOpMyJI ITomanei
duryp;

6) periaTh NpaKTUYECKHE 3a/1a491, CBSI3aHHBIC C
HaXO0X/IEHUEM T€OMETPUUYECKUX BETUYUH
(Mcnomb3ys NPU HEOOXOAUMOCTH CIIPABOYHUKHU
Y TEXHUYECKHUE CPEJICTBA)

Koopaunatsi

1) BBIYMCISTH JUIMHY OTPE3Ka 110 KOOPIHHATAM
€ro KOHIIOB; BBIYMCIISATH KOOPAUHATHI CEPEANHbI
OTpE3Ka;

2) UCTIOJIBb30BaTh KOOPAWHATHBIA METOJ JUIst
W3Y4YEHUS CBOMCTB MPSMBIX U OKPYKHOCTEM.
BekTops!

1) omepupoBaTh C BEKTOpAMH: HAXOJAUTh CyMMY
Y Pa3HOCTh IBYX BEKTOPOB, 33JJaHHBIX
FeOMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIM
IIPOU3BENICHUIO 3aJaHHOTO BEKTOPA Ha YHUCIIO;

2) HaXxO/UTh JUIsl BEKTOPOB, 3aIaHHBIX
KOOpJAMHATAMHU: JUIMHY BEKTOPA, KOOPJAUHATEI
CYMMBI M pa3HOCTH JIByX U 00Jiee BEKTOPOB,
KOOpJMHATHI IPOU3BEIECHUS BEKTOPA Ha YKCIIO,
MPUMEHSISI TIPH HEOOXOIUMOCTH
COUETaTEIIbHBIN, IEPEMECTUTENBHBIN U
pacrnpenenuTeNbHbI 3aKOHBI,

3) BBIUUCIIATH CKAISPHOE IPOU3BEICHHIE
BEKTOPOB, HAXOJUTh YTOJI MEXAY BEKTOPaMHU,
YCTAaHABJIMBATh NEPIEHAUKYIISIPHOCTD IPSIMBIX.

Koopaunarsi

1) oBnaneTh KOOPAMHATHBIM METOZOM PELICHUS
3aj1a4 Ha BBIYKCIICHUE U I0KA3aTeNIbCTBO;

2) prOOPECTH OIBIT UCIIOIb30BAHHS
KOMITBIOTEPHBIX IIPOrpaMM ISl aHAJIH3a
YaCTHBIX CIy4aeB B3aUMHOTO PACIIOIOKEHHS
OKPYXHOCTEH U IPSAMBIX;

3) mprOOPECTH OIBIT BHIIOIHEHHS IIPOCKTOB
Ha TeMy «[IprMeHeHne KOOpANHATHOTO METoa
MIPU PELICHNUH 33/1a4 Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBOY.

BekTopnl

1) oBnaneTb BEKTOPHBIM METOAOM ISl PELICHUS
3aj1a4 Ha BBIYKMCIICHUE U JI0KA3aTeNIbCTBO;

2) IPHOOPECTH OIBIT BHIIOJIHEHHS IIPOCKTOB Ha
temy «[IprMeHeHrne BEKTOPHOTO METOAa IIPU
pelIeHNH 33129 Ha BEIYUCIICHHE U
JI0Ka3aTeIbCTBOY.

3. COAEP) KAHUE YYEBHOI'O IIPEAMETA «'EOMETPUS»
7 KJIACC

HauaabHble reOMETPUYIECCKHUE CBECICHUA

[Ipocreiime reomerpuyecke GUTyphl: MpsiMasi, TOUYKa, OTPE30K, JIyd, yroi. [loHsTie paBeHcTBa

reomerpuueckux ¢puryp. CpaBHeHHE OTPE3KOB U yIiioB. I3MepeHne OTpe3KoB, IJIHHA OTpe3Ka.

N3mepenue yrios, rpagycHas Mepa yriia. CMexHbIe U BEpTUKAIbHBIE YTJIbl, UX CBOMCTBA.

IlepnenquKynsipHBIE IPSIMBIE.

B nanno# TeMe BBOASATCS OCHOBHBIE T€OMETPUYECKHUE TTOHATHS U CBOMCTBA MPOCTEUIIINX

reoMeTPHUECKUX (PUTYp Ha OCHOBE HATJIATHBIX MIPECTABICHUN yJaluxcs myTeM 0000IeHus




OUYEBUIHBIX WM U3BECTHBIX U3 Kypca MaTeMaTuku 1—o6 kiaccoB reomerpuueckux ¢aktos. [Tonstue
aKCHOMBI Ha Ha4aJIbHOM 3Tarie 00y4eHus! He BBOJUTCS, U CaMU aKCUOMBI He (POPMYJIUPYIOTCS B
sBHOM Buie. HeoOX0uMBbIe UCXOIHBIE TTOJI0XKEHMS, HA OCHOBE KOTOPBIX M3Y4alOTCS CBOMNCTBA
TEOMETPUUYECKUX PUTYP, IPUBOJSTCS B ONUCATENBHON Gopme. [IpuHIMIHATEHBIM MOMEHTOM
JAHHOU TEMBI SIBIISICTCS BBEJICHHUE MOHSITHS PABEHCTBA T€OMETPUYECKIX (DUTYP HA OCHOBE
HarJISIZIHOTO

MOHATHUA HanoxeHus. OnpeneneHHoe BHUMaHUE JI0JDKHO YIETIAThCA IPAKTUYECKUM MPUIIOKEHUSIM
F€OMETPUYECKHUX IMOHATHM.

TpeyrojbHuKkH

Tpeyronpuuk. [IpuzHaku paBeHCTBa TpeyroyibHUKOB. llepnenaukynsp K npsMod. MeauaHsl,
OMCCEKTPUCHI U BBICOTHI TPEYrojbHUKA. PaBHOOEAPEHHBIN TPEYroJbHUK M €ro CBOMCTBA. 3aauul Ha
IIOCTPOEHUE C MIOMOILBIO LIUPKYJIS U JIMHEUKH.

[Ipu3Haku paBeHCTBA TPEYrOJbHUKOB SIBJIAIOTCA OCHOBHBIM Pa0OYMM ammapaTroM BCEro Kypca
reoMeTpuu. Jloka3aTrenbCTBO OOJBIIEH YacTW TEOPEM Kypca M TaKKe peIlIeHHMEe MHOTUX 3ajay
MIPOBOJIUTCS TIO CIIETYIONIEH CXeMe: TOUCK PaBHBIX TPEYroJIbHUKOB — OOOCHOBAHUE WX PABEHCTBA C
IIOMOIIBK0 KaKOro-TO IPU3HAaKa — CJIEACTBUSA, BBITCKAIOIIME W3 PABEHCTBA TPEYTOJIbHUKOB.
[IpumeHeHne NpPU3HAKOB pPABEHCTBA TPEYrOJIbHUKOB IIPU PEIIEHUH 3a7ad JaeT BO3MOXKHOCTh
IIOCTEIIEHHO HAKaIUIMBaTh OIBIT IPOBENEHUS JO0KA3aTeNbHBIX paccyxiaeHui. Ha HavanpHOM 3Tame
U3y4eHHs ¥ IPUMEHEHUs IPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB 11€J1eCO00Pa3HO UCIIOIB30BAaTh 3ajauu
C TOTOBBIMM YEPTEKAMH.

IHapanjejbHble NpsiMbIe

HpI/ISHaKI/I napaJisieJIbHOCTH IIPAMBIX. Axcrnoma IapayICJIbHBIX IPAMBIX. CsoiicTBa apajiCJIbHbIX
IIpsMBIX.

[Ipu3Haku U cBOWCTBa MapaUIeNbHBIX MPSMBIX, CBSA3aHHBIE C yIJIaMH, OOpa30BaHHBIMH TMpU
TEPECEUCHUH JIBYX MPSMBIX CEKYIIEH (HaKpecCT JISKAIUMHU, OJJHOCTOPOHHUMH, COOTBETCTBEHHBIMU),
IIUPOKO HCIONB3YIOTCS B JAJbHEWIIEM TMPU U3YYEHUHU YETHIPEXYTrOJIbHUKOB, MMOJOOHBIX
TPEYTrOJIbHUKOB, IIPHU PELICHUH 33/1a4, & TAKXKE B Kypce CTEpEOMETPUH.

CooTHOmIEHUsSI MEeKIY CTOPOHAMM M YIJIAMH TPEYroJlbHHUKA.

Cymma yrnoB TpeyronpHuka. COOTHOIIEHME MEXIYy CTOPOHAMHM M YIJIaMH TPEYrOJbHUKA.
HepageHnctBo TpeyronbHuka. [IpsMoyrosibHble TPEYTrOJIBHUKH, UX CBOMCTBA U NMPU3HAKU PABEHCTBA.
PaccrosiHne or TOUKM 10 mpsAMOHM. PaccrosHue Mmexny napauienabHbIMU IpsMbiMH. [loctpoenue
TPEYTOJIbHUKA 110 TPEM DIIEMEHTaM.

B naHHO# TeMe JoKa3bIBAETCS OJHA U3 BAKHEHIIINX TEOPEM T'€OMETPUU — TEOPEMA O CYMME YTJIOB
TpeyronbHuKa. OHa TO3BOJIAET AaTh KIACCH(PHUKAIUIO TPEYTOJIBHUKOB MO YriiaM (OCTPOYTOJbHBIMH,
MPSIMOYTOJIBHBIN, TYIOYTOJIbHBIN), @ TAK)KE YCTAHOBUTh HEKOTOPBIE CBOMCTBA U MPU3HAKK PABEHCTBA
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

[lonsiTe paccTOSIHUST MEXAYy MapaieNbHBIMU MPSMBIMU BBOJUTCS Ha OCHOBE JOKa3aHHOU
MpPeIBAPUTENIbHO TEOPEMbl O TOM, YTO BCE TOYKM Ka¥JOH M3 JBYX MapalelbHBIX MPSIMBIX
paBHOYZAJIEHBI OT APYroil MpsAMoil. TO MOHATHE UTPAET BaXKHYIO POJIb, B YACTHOCTH HCIIOIb3YETCS B
3aJlayax Ha MOCTPOCHHE.

IIpu pemenuu 3ana4y Ha MOCTPOEHHUE B 7 Kiacce CIEAYET OTPAaHUUYUTHCS TOJIBKO BBIIOJHEHUEM U
OIHMCAaHUEM MTOCTPOCHUSI HCKOMOM (UTYphl. B OTAENBHBIX cydasX MOXHO MPOBECTU YCTHO aHAIH3 U
JIOKa3aTesIbCTBO, a 3JEMEHThl HCCIEAOBAHMUS [OJKHBI MPUCYTCTBOBATH JMIIb TOINA, KOIAa 3TO
OTFOBOPEHO YCIIOBHEM 3aJauH.



IToBTOpenue. Penmenune 3axaq

8 KJIACC
YeTbIpexyrojbHUKH

MHOroyrojapHuK, BBIIYKJIBIH MHOTOYIOJBHUK, 4eTblpexyroiapHuk. Ilapamienorpamm, ero
cBolicTBa M mpu3Haku. Tpanemms. [IpsmoyronmpHHMK, pomO, KBajpaT, ux cBoiictBa. OceBas u
LIEHTpaJIbHasl CAMMETPHHU.

HOK&S&TCJ’IBCTB& OONBIIMHCTBA TEOpEM I[aHHOfI TCMbI U PCIICHUA MHOI'HMX 3aJa4 IIPOBOIATCA C
IMOMOIIBIO ITPU3HAKOB PABCHCTBA TPCYTI'OJIbHUKOB, ITIO3TOMY ITOJIC3HO UX ITOBTOPUTH B HAYAJIC U3YUCHHA
TCMBI.

OceBas U LIEHTpaJIbHAsi CHMMETPHH BBOASTCS HE KaK NMpeoOpa3zoBaHKe IIOCKOCTH, a KaK CBOWCTBA
reOMETPHUECKUX (PUTYpP, B YACTHOCTH YETHIPEXYTOJIHHUKOB.

Ilnomann

[lonsTe momaau MHOTOyroibHHMKA. [lmomamum mOpsAMOyroibHUKA, —Mapaiielorpamma,
TpeyrojbHuKa, Tpanenuu. Teopema [Tudaropa.

BriBoa popMyit [yt BBIYKCTICHUS TUIOMIAACH MPSAMOYTOJIbHUKA, TTapaJljieJorpaMmma, TpeyroibHuKa,
Tparneuyu OCHOBBIBAETCS HA JIByX OCHOBHBIX CBOMCTBAaX IUIOLIAJEH, KOTOPbIE IPUHUMAKOTCSA UCXOIS
W3 HATJSIHBIX [IPE/ICTABICHUM, a Takke Ha (opMylie IIIOIaau KBajpaTa, 000CHOBaHHE KOTOPOM HE
SBJIIETCS 0053aTEIbHBIM JJIs YUAIIHXCA.

HerpanunuoHHol /Ui LIKOJIBHOTO Kypca sBISETCS TeopeMa 00 OTHOLIEHUM IUIoIiaaei
TPEYrOJIbHUKOB, MMEIOUIMX IO paBHOMY yriy. OHa IO3BOJSET B JAJbHEHIIEM JAaTh IIPOCTOE
JI0Ka3aTelbCTBO MPU3HAKOB MOJO00MS TPEYroJbHUKOB. B 3TOM COCTOMUT OJHO M3 NPEUMYILECTB,
00yCJIOBJIEHHBIX PAHHUM BBEJICHUEM MOHATHS IIIOIMIAH.

Joka3zaTenbcTBo TeopeMbl [Iugaropa ocHoBeIBaeTCs Ha CBOMCTBAX IUIomaAed M (opmynax Juis
IIomazed KpaJapara W TNpsAMOYrosibHUKa. Jloka3plBaeTcsi Takke Teopema, oOpaTHas TeopeMme
[Mudaropa.

ITono0HBIE TPEYrOJIBLHUKH

[Tonobusie TpeyronpHuku. IlpusHaku mnogoOusi TpeyroabHUKOB. llpuMeHeHue mnomobus K
JI0Ka3aTeNIbCTBY TEOPEM M pemieHuto 3agad. CHHYC, KOCMHYC W TaHI€HC OCTpOro yria
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.

Onpenenenre NoJOOHBIX TPEYTOJILHUKOB JJAETCSl HE HA OCHOBE MPeo0pa3oBaHusl MOA00US, a yepes
PaBEHCTBO YIJIOB U NPOIOPIHHOHAIBHOCTh CXOJACTBCHHBIX CTOPOH.

[Ipu3naku 1on00MS TPEYroJbHUKOB JOKAa3bIBAIOTCS C IIOMOIIbIO TEOPEMbI 00 OTHOIIEHHH
IJIOIIAEH TPEYTOJIbHUKOB, HIMEIOIIUX 10 PABHOMY YTIIy.

Ha ocHOBe mpu3HAaKkoB MOJ00MS TOKAa3bIBAeTCSI TEOpeMa O CpeAHeW IUHUU TpPEYroJIbHHKA,
YTBEPXKJACHHE O TOYKE TEepecedyeHuss MeAWaH TPEYTONbHHUKA, a TaKXkKe JBa YTBEPXKICHHUS O
MPOIMOPLMOHABHBIX OTPE3Kax B MPSAMOYTOJIbHOM TpEyrojbHUKE. JlaeTcs mpeacTaBieHHe O METOe
moo6us B 3a/1a4ax Ha MOCTPOEHUE.

B 3akiro4eHHE TeMbI BBOAATCS 2JIEMEHTBI TPUTOHOMETPUN — CHHYC, KOCHHYC M TAHT€HC OCTPOIO
yrila IpsIMOYTOJILHOTO TPEYTOJIbHUKA.



OKpyxHOCTH

B3aumHoe pacrnosnokeHue npsiMoid M OKpyKHOCTH. KacarenpHas K OKpY>KHOCTH, €€ CBOWCTBO U
npusHak. lleHTpasibHble W BIMCaHHbIE YIVIbl. YeThlpe 3ameuaTesbHbIE TOYKH TpPEYTOJIbHMKA.
BrincanHas 1 onycaHHast OKpY>KHOCTH.

VY TBep:KICHUS O TOUKE ITepeceueHms] OUCCEKTPUC TPEYroIbHUKA U TOUKE IIepeceueH sl CepeAMHHBIX
NEPIICHAUKYIISPOB K CTOPOHAM TPEYTOJbHUKA BHIBOJISATCS KaK CIEICTBHS U3 TEOPEM O CBOMCTBax Ouc-
CEKTPUCHI yIJIa U CEPEIMHHOIO NEPIEHIUKYIsApa K OTpe3Ky. Teopema 0 TOUKe MepeceuyeHus: BbICOT
TPEYroJIbHUKA (MM UX MIPOJOHKEHUH ) JJOKA3bIBAETCS C IIOMOILBIO YTBEPKICHHS O TOUKE IEPECEUCHUS
CEpEIMHHBIX NEPIEHANKYIISPOB.

Hapsiny ¢ Teopemamu 00 OKPYKHOCTSIX, BIIMCAHHOM B TPEYTOJBHUK M ONMHMCAHHON OKOJIO HETO,
paccMaTpUBaIOTCs CBOMCTBO CTOPOH OIKMCAHHOIO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO
YETBIPEXYTOJIbHUKA.

IloBTOpenue. Pemenne 3agaq

9 KJIACC
BexTopbl. MeToa KOOpAMHAT

[Tonsitue BekTOpa. PaBencTBo BekTOpoB. C10’K€HNE U BHIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPa
Ha uucio. Pa3noxeHue BekTOpa IO JIBYM HEKOJUIMHEapHbIM BeKTopaMm. KoopawHAThl BeKTOpa.
[Ipocreiimume 3a7aun B KOOpAWHATaX. YpaBHEHUSI OKPYKHOCTH U mpsiMoil. [IpuMeHeHrne BEKTOpoB U
KOOPAMHAT MPHU PELICHUHU 3a/1a4.

Ha npumepax mokasbiBaeTcsi, Kak BEKTOPbl MOTYT MPUMEHSTHCS K PEIIEHHUI0 T€OMETPHUYECKHUX
3anad. JleMoHcTpupyetcs 3pPeKTUBHOCTD pUMeHEHUs! (popMyIT /Ui KOOPAMHAT CEpeANHbI OTPE3Ka,
paccTosHUs MEXAYy JABYMs TOYKaMHM, YPAaBHEHHMH OKpPY)KHOCTM M TMpsMOM B KOHKPETHBIX
reOMETPHUECKUX 33a]auaxX, TEM CaMbIM JAaeTCs MpeAcTaBlIeHue 00 U3yUYeHUH FeOMETPUUECKUX (GUryp ¢
MIOMOIIIBIO METOOB aJIreOphI.

CooTHOmIEeHUsI MKy CTOPOHAMH H YIJIaMH TPeyroJbHnka. CkajaspHOoe NpoOu3BeeHne
BEKTOpPOB

CI/IHyC, KOCHUHYC W TAHT'CHC YyTIJIa. TCOPCMLI CHUHYCOB U KOCHUHYCOB. Pemienne TPECYTrOJIbHUKOB.
CKaJ]prHOC MMPOU3BCACHUC BCKTOPOB U €TI0 IPUMCHCHUC B TCOMCTPUUCCKUX 3alavax.

Cunyc 1 kocunyc ato6oro yria ot 0° 1o 180° BBOASITCS ¢ TOMOIIBIO €TUHUYHOM MOJIYOKPYKHOCTH,
JIOKa3bIBAIOTCSI TEOPEMbl CHHYCOB W KOCHHYCOB M BBIBOAMTCS e€Ile OAHa (opmyna IUIOIIAIH
TpeyrojbHUKa (IIOJIOBUHA MPOU3BENICHHS JBYX CTOPOH Ha CHHYC YIjla MEXIy HUMH). DTOT ammapar
MIPUMEHSIETCS K PEIIEHUIO TPEYTOJIbHUKOB.

CkanspHOe MpOU3BEICHNE BEKTOPOB BBOJAUTCS Kak B (hu3uKe (MpOU3BEACHHE UTMH BEKTOPOB Ha
KOCHHYC yTJia MeKy HUMHU). PaccMaTpuBaroTCsi CBOMCTBA CKASIPHOTO TTPOU3BEICHUS U €T0 IIPUMEHE-
HHE MPU PEHICHUN T€OMETPUUECKUX 3aa4.

JITuHA OKPYKHOCTH M ILUIOIIAIb KPyra

IIpaBriibHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTH, ONIMCAHHAs! OKOJIO IPABUJIBHOTO MHOT'OYT'OJIbHUKA U
BNMcaHHas B Hero. [locTpoeHne mpaBMIIBHBIX MHOIOYroJIbHMKOB. JlinHa okpyxHOCTH. [lmomans

Kpyra.

B nHauvame TeMbl HaeTCsA OMNpENEICHUE IPABUIBHOIO MHOIOYIOJIBHHKA, M PACCMATPUBAIOTCA
TEOpEeMbI 00 OKPYKHOCTSX, OITMCAHNE OKOJIO MPAaBUIBHOTO MHOTOYTOJIbHUKA U BIIMCaHHOM B Hero. C



MTOMOMIBIO ONUCAHHOM OKPYKHOCTH PELIatoTCs 3a/1a4 O OCTPOSHUU MPABUIIHHOTO IIECTUYTOJIbHUKA
Y IPABUJILHOTO 271-YTOJIbHUKA, €CIIU J1aH MPABUIBHBIN 71-yTOJIBHUK.

@opMyIIbl, BBIpaXAaOIKUE CTOPOHY IMPABWIBHOIO MHOTIOYTOJIBHUK U PauyC BIMCAHHON B HErO
OKpPY>KHOCTH 4epe3 paJuyC OMUCAHHON OKPYXHOCTH, MCIIOJNB3YIOTCS MPH BBIBOJE (POPMYI IJTUHBI
OKPY’KHOCTH U IUIOLIaJAH Kpyra. BeiBoa onupaercs Ha MHTYUTUBHOE MPEJCTABICHUE O Mpeee: Mpu
HEOIPAaHUYEHHOM YBEJIIMYEHHHM 4YHCIAa CTOPOH MPABWIBHOTO MHOTOYIOJIbHMKA, BIIMCAHHOIO B
OKPY’KHOCTb, €r0 IEPUMETP CTPEMUTCS K JJIMHE 3TOM OKPYKHOCTH, a IUIOLaAb — K IJIOIIAN Kpyra,
OrPaHUYEHHOT'0 OKPYKHOCTHIO.

JABukenust

OtoOpaxkenue miockoctu Ha ceds. [lonstue apmxkenusa. OceBas U UEHTpajdbHas CUMMETPHUHU.
[TapannensHbiii nepenoc. [ToBopor. Hanmoxenus u 1BuxeHus.

HauanbHble cBeleHHs U3 cCTepeoMeTpUun

IIpenmer crepeomerpun. ['eoMeTpHueckre Tejda M IOBEPXHOCTH MHOIOTpaHHHMKH: IPH3MA,
napajuiesienunel, nupamuaa, (GopMysbl JUIsl BBIYUCICHHS WX 00beMoB. Tena W TOBEPXHOCTH
BpaIlleHHs: IWIHHIP, KOHYC, cdepa, map, GOpMYJIbl Ui BEIYUCICHHS UX IUIOIIAACH TOBEPXHOCTEH U
00BEMOB.

00 akcnomax reomeTpuu
becena 06 akcuomax reoMeTpuu.

Ocnosnas yeilb — naTb Oolee FJIY6OKOC MMpEaACTaBJICHHUE O CUCTCMC AKCHOM IUIAHUMCTPUU U
AKCUOMATH4YCCKOM METO/JE.

B nanHoii TeMe pacCKa3bIBACTCA O PA3JIMYHBIX CUCTEMAX AKCHUOM TCOMETPHUH, B YACTHOCTU O
Pa3JIMIHBIX crocodax BBCJICHUS IMOHATUA PaBCHCTBA (bI/Il"yp

IToBTOpenue. Pemienue 3agay .

4. TEMATUYECKOE INIAHUPOBAHHME C YKA3BAHUEM YACOB J1JIs1 KAXKJIOM

TEMBbI
N3 Hux
KJIACC HA3BAHUE PA3/IEJIA KOJUYECTBO | koHTpOJbHBIX
YACOB pador
7 HauanbHble reoOMeTpUYECKUE CBEICHUS. 12 1
KJ1acc TpeyronbHUKH. 18 1
[TapannenbHble IpsMBbIE. 14 1
CooTHoOIIeHHS MEX/ly CTOPOHAMHU U YIJIlaMU 20 1
TPEyroJbHUKA.
[ToBTOpenwue. Pemenue 3a1ay. 6 1
UTOIo 70 5
8 [ToBTOpEeHME Kypca reoMeTpuH 7 Kiiacca. 2
KJ1ace YeThIpEXYroJIbHUKY. 14 1
[Lnomane. 14 1
[TotoOHBIE TPEYTONBHUKH. 19 1
OKpYXHOCTb. 17 1
[ToBTopenue. Pemenue 3amay. 4 1
UTOrO 70 5
9 BBonHOE moBTOpEeHNE 2




KJ1acc Bexkropsi. 12 1
Metona KoopaAHHAT. 10 1
COOTHOIIIEHHE MEXITY CTOPOHAMU U YTIIaMH 14 1
TpeyroiabHuka. CKansipHOe MPOU3BEICHUE
BEKTOPOB.

Jlnuna okpyxkHoctu. [lnomane kpyra. 12 1

J{BrmkeHue. 6 1

HauanbHble cCBeIeHUS U3 CTEPEOMETPHUH. 4

006 akcromax IJIaHUMETPUHU. 2

[ToBTropenue. Pemenue 3anau. 6 1
UTOro 68 6

5. IPUJIOXKXEHUE. KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE.
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