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JOKyMEeHT noanucaH 31eKTPOHHOMN NOANUCHIO.

l. ITosicHuTebHAS 3aNMCKa

[Iporpamma ydyebHoro npeamera «l'eomerpusi» st 7 - 9 KiaccoB cOCTaBjeHa Ha OCHOBE
@DyHIaMEHTAIBHOTO JIpa OCHOBHOTO 00LIEro 00pa3oBaHus; TpeOOBaHMM K pe3yJibTaTaM OCBOCHUS
oOpa3oBaTeJIbHOM  MpOrpaMMbl  OCHOBHOTO  00IlIero oO0pa3oBaHMs, MpPEACTAaBIEHHBIX B
denepaabHOM roCyIapCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE OCHOBHOIO OOIIEro o0pa3oBaHUS,
YTBEPXKJIEHHOrO TIpHuKazoM MuHuctepcrBa oOpasoBaHusi U Hayku P®; IlpumepHoil ocHOBHOM
o0Opa3oBaTelbHON MPOrpaMMbl OCHOBHOI'O 00IEero 00pa3oBaHWs; MPOTpaMMbl, pa3pabOTaHHOM
A.Tl'. Mepznsikom, B.B. Tlononckum, M.C. Sxkupom, no kypcy «I'eomerpust 7-9 kmaccei».

[IpakTrueckass 3HAUMMOCTh IIKOJBHOIO Kypca T€OMETPUH 7-9 KIIaCCOB COCTOUT B TOM, YTO
MpeIMeToOM €€ M3Y4YeHHs SIBISIOTCS MPOCTPAaHCTBEHHBbIE (POPMBI M KOJMYECTBEHHBbIE OTHOLICHUS
peasibHOTO MHUpa. B coBpemeHHOM oO011ecTBe MaTeMaTH4ecKas MOJr0TOBKAa HEOOXOAUMa KaKIOMY

YEJIOBEKY, T.K. MATEeMaTHKa MIPUCYTCTBYET BO BCeX cpepax YeIOBEUECKOM ACSITETHHOCTH.

FGOMCTpI/IH ABIIACTCA OJHHUM U3 OIMMOPHBIX IMKOJBHBIX IIPEIMETOB. FGOMeTpI/IquKHG 3HaHUA
H YMCHUA H606XOHI/IMI)I AT U3YyUYCHUA AOPYTUX IOKOJBbHBIX AOWCHUILIINH ((DI/ISI/IKa, FCOFpa(i)I/ISI,

XUMUs, THPOPMATHKA U JIp.)

OnHOM M3 OCHOBHBIX IIeJIel M3y4YeHHE T'eOMETPUU SIBIISIETCS Pa3BUTHE MBILUICHHUS, PEXKIEe
Bcero (popMupoBaHHe aOCTPAKTHOTO MbIIIUIeHUS. B mponecce n3yuenus reomeTpun GOpMHUPYIOTCS
JIOTUYECKOE M aJTOPUTMHYECKOE, a TaKkKe TaKhe KayecTBa MBIIUICHUS, KaK CHJIa U THOKOCTD,
KOHCTPYKTHUBHOCTb M KPUTHYHOCTb. J{JIs1 afantanuu B COBpeMEHHOM MH(OPMAIIMOHHOM OOIIECTBE
BAXKHBIM (PAKTOPOM sIBJsieTCS (GOPMUPOBAHUE MATEMATHUECKOTO CTHIISI MBIIIUICHUS, BKIIOYAIOIIETO
B ce0d WUHAYKIUIO U JACIyKIWio, 000OIIeHHe M KOHKPETH3allMIo, aHallu3 W  CHHTE3,

K.HaCCI/I(bI/IKaHI/IIO H CUCTCMAaTU3alMIoO, a6CTpaI‘I/Ip0BaHI/Ie N aHAJIOI'uIo.

O6yquI/Ie reoMCcTprun Ja€T BO3MOXKHOCTb IIKOJIbHUKAM HAaY4YUTLCA IINIAHUPOBATH CBOIO
ACATCIIBHOCTb, KPUTHYCCKN OLCHUBATDL eé, IIPUHUMATb CaMOCTOATCIbHBIC PCHICHUSA, OTCTaBaTb

CBOMH B3I'JI1bI U Y66)K,Z[6HI/IH.

B IpoHecCcc H3YUYCHHUA TCOMCTPHUHU MIKOJBbHHMKH Y4YaTCiad H3JlaraTb CBOM MBICIHN SACHO H
HCYCPIIbIBAIOIIC, HpI/IO6peTaIOT HABBIKM YETKOIO BBINOJHECHUS MAaTEMaTUYCCKUX 3an1/1ce171, IIpu
9TOM HCIOJIb30BAHHUC MAaTCMATHYCCKOI'O sA3bIKa IMO3BOJIACT PA3BUBATL Yy YYAIIUXCA TI'PAMOTHYHO

YCTHYIO U TIUCbMCHHYIO PCYb.
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3HAKOMCTBO C HCTOpUEH pAa3BUTUS T'E€OMETPUM Kak Hayku (OpMHUpYET Yy Yydaluxcs

IIPECTABIIEHUE O TEOMETPUH KaK 4aCTU OOIIEYETI0BEUECKON KyJIbTYPBI.

3HaYNTETHbHOE BHUMAHUE B M3JIOKEHUU TEOPETUUECKOTO MaTepuana Kypca YAETSETCs ero
MOTHBAIINH, PACKPHITHIO CYTH OCHOBHBIX MOHATHHU, UeH, MeTonoB. OOydeHne mocTpoeHo Ha 6ase
TEOPHH PA3BHBAIOLIETO OOYUYEHUS, YTO JTOCTUTACTCS OCOOEHHOCTSIMU H3JI0XKEHHSI TEOPETUIECKOTO
MaTepuala U yIpaKHCHHSIMHA Ha CpaBHCHHE, aHAJIN3, BBIICJICHUE TIaBHOTO, YCTAHOBIICHHUE CBS3EH,
KJaccu(uKalmio, J0Ka3aTelbCTBO, 000OmIeHHe U cucrteMatusanuio. Ocobo aKUEeHTUPYIOTCS
coJepKaTeIbHOE PACKPBITHE MATEMATHYECKUX TOHATHH, TOJKOBAaHUE CYITHOCTH MAaTEMaTHUECKUX
METOJIOB U O0JIACTH WX MPUMEHEHUS, JEMOHCTPAIM BO3MOKHOCTEH MPUMEHEHHS TEOPETHYECKUX
3HAHWW JUIS PELIeHUs pPa3HOOOpa3HBIX 3a/jady MpHKIaAHOro xapakrtepa. Oco3HaHue oOIero,
CYIIECTBEHHOTO SIBJISICTCSI OCHOBHOM 0a30¥ JUIsl pemieHus yIpaKHEHUH. DTUM pacKpBIBAeTCs CyTh
METOJa, Tpe[IaracTcs aIrOpuTM WM OBPUCTUYECKAss CXeMa pEUICHHs  yIpaXKHCHUH

OIPEACIEHHOTO TUIIA.

OO0mas xapakTepucTHKa Kypca reoMmeTpun B 7-9 kiiaccax

CopepxaHue Kypca reoMeTpuu B /-9 Kjaccax NpeNCTaBICHO B BHUIE CIEAYIOUIUX
coliepkaTeibHbIX paszaenoB: «['eomerpuueckue ¢urypo», «U3mepeHne reomMeTpuuecKHUX

BCJIMYIHNH)), «KOOleI/IHaTLI», «BeKTOpbl».

Copepxanne pazgena «['eomerpuyeckue (purypbr» ciykuT 0a3ol JUisl JalbHEUIIEro U3y4YeHUS
ydaiuumucs reometpuu. M3ydeHue martepuana crnocoOCTBYET (OPMHUPOBAHUIO Y  yHALTUXCS
3HaHUA O TeoOMeTpHuecKod (urype kak BaxKHeHIIel MaTeMaTUYeCKON MOJeNH Hjsi OIMHCAHUS
peasibHOTO Mupa. [7aBHas Lenb AAHHOTO pas3zefia - Pa3BUTh Y Yydalluxcs BOOOpaKeHHE WU
JIOTUYECKOE MBIIUICHHE MYyTEM CUCTEMaTUYECKOTO M3Y4YEHHS CBOWMCTB I€OMETPUYECKHX (GUTYp U
NPUMEHEHHs] JTUX CBOWCTB TMpPH pEHICHWH 3a7ad BBIYUCIUTEIBHOTO U  KOHCTPYKTHBHOTO
xapakrepa. CyliecTBeHHass pojb MPU 3TOM OTBOIAUTCS Pa3BUTHUI0O F€OMETPUUECKON HHTYHUIIMH.
CoderaHue HarJSITHOCTH € (POPMATBLHO-JIOTUYECKUM TOAXOI0M SBJISETCS HEOTHEMIIEMON YacThiO

F€OMETPUUYECKUX 3HAHUM.

Conepxanue paszzaena «3MepeHne reoMeTpu4eCKNX BeJHYHH» PACIIUPSET U YIIIyOssieT
MPEICTaBIIEHUE Yydaluxcs o0 HM3MEpeHUsX [UIMH, YIJIOB M IUIomianedl (uryp, crocoOCTByeT
(OpMHUPOBAHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX KaK IMPH PEIICHUH TEeOMETPHUECKUX

3aJla4, TaK U B ITIOBCEHEBHOMN JKU3HHU.
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Copepxanune paznenoB «Koopaunarbl», «BekTopbl» pacmmupser u  yriayosser
MIPEICTABIICHUS yYalIuXcsl O METOJIe KOOpJMHAT, Pa3BUBAET YMEHHE NMPUMEHSAThH alreopanyeckuit

afrmapar 1nmpu pCiCHUU rcOMCTPUICCKUX 3aaaY, a TAKIKC 3aaa4 CMCIKHbBIX JTUCIUIIINH.

Pa3znen «I'eomeTpusi B MCTOPHYECKOM Pa3BUTHHM», COJAEPKAHUE KOTOPOro (pparMeHTapHO
BHEJIPEHO B M3JI0KEHUE HOBOT'O MaTepuaja CBEIEHHUs 00 aBTOpax M3ydyaeMbIX (PAaKTOB U TEOPEM,
HUCTOPUU UX OTKPBITUS, NpeIHa3HayeH A (GOPMUPOBAHMS MPEICTABICHUM O F€OMETPUU Kak
YacTH YeJIOBEYECKOW KyJbTYpbl, JUIsl OOLIEro pa3BUTHUS IIKOJIBHUKOB, JUISI CO3AAHUS KYJIbTYPHO-

HUCTOPUYECKOM cpebl 00yUeHUSI.

JII/I‘IHOCTHbIe, METAINIPEAMETHBIC M NIPEAMETHLBIC PE3YJAbBTATHI OCBOCHHUS COACPKAHUA KypcCa

reoMeTpuu

N3ydyeHne reoMeTpuu IO JaHHOH mporpamMme CrocoOCTBYeT (OPMHUPOBAHHMIO Y YYalllMXCS
JUYHOCTHBIX, METANPEAMETHBIX W MPEAMETHBIX Pe3yJIbTaTOB OOYYEHHUS, COOTBETCTBYIOIIMX
TpeboBaHMUSIM (eepaabHOr0 TOCyIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIETO
oOpazoBaHwUs.

JInuHOCTHBIE Pe3yJIbTATHI:

1) BocHHMTaHHE POCCHHCKOW TPaKTAHCKOW WACHTHYHOCTH: NATPHOTH3MA, YBAXCHUS K
OTeuecTBy, OCO3HAHUS BKJIaJ]a OTCUCCTBEHHBIX YUEHBIX B Pa3BUTHE MHUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS K
CaMOPa3BUTHIO 1 CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHUIO U TIO3HAHUIO;

3) OCO3HAaHHBIA BBHIOOP W TMOCTPOCHHE JANbHEHIICH WHAMBUAYyaTbHOH TPacKTOPHH
oOpazoBanusi Ha 0a3e OPHUCHTUPOBKM B MHpe Tpodeccuii U MpodecCHOHATBHBIX
NPEINOYTCHUN ¢ Y4ETOM YCTOMUYMBBIX IMO3HABATEIBHBIX WHTEPECOB, a TAK)KE HAa OCHOBE
(GOpMUpPOBAHUS YBAXHUTEIBLHOTO OTHOIICHUS K TpPYyAy, Pa3BUTHE OIbITA Yy4acTHS B
COILMAIBHO 3HAYUMOM TPYIIC;

4) yMeHHE KOHTPOJIMPOBATH MPOIIECC M PE3yJIbTaT YUSOHON M MaTEMaTHYECKON JCSITEILHOCTH;

5) KpUTHYHOCTh MBINUICHUS, WHUIMATHBA, HAXOJYHMBOCTh, AKTUBHOCTh TMPU PEHICHUU
TeOMETPUYECKHX 3a]1a4.

MertanpeaMeTHble pe3yabTaThI:

1) yMeHHe caMOCTOSATEIbHO OMPEICIAThH IS CBOCTO O0ydYCHHsI, CTaBUTh U (POPMYITHPOBATH

Ui ce0sl HOBbIE 3a7aHusl B y4€Oe, pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOEH MO3HABATEIHHON

ACATCIIbHOCTH,



JOKyMEeHT noanucaH 31eKTPOHHOMN NOANUCHIO.

2)

3)

4)

5)

6)

7)

8)

9)

YMEHHE COOTHOCUTH CBOM JACHCTBUS C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATETLHOCTH B MPOIECCE HOCTUKEHUS Pe3ysibTaTa, ONPEAeNsiTh CIIOCOObI
NEUCTBUM B paMKax NPEAJOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTHPOBATH CBOU
JEUCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCA CUTyallueH;

YMEHHUE ONpENeNsATh TMOHATHUS, CO3/1aBaTh O0O0OIIEHUs, YCTAaHABIMBATh AaHAJIOTHUH,
KJIacCU(PUIIUPOBATh, CaMOCTOSITEIbHO  BBIOMpPaTh  OCHOBAaHWUA U KPUTEPUU IS
KJIacCU(PUKALINH;

YCTAHABJIUBATh MPUYUHHO-CIEACTBEHHBIE CBSI3HM, TPOBOAUTH JI0KA3aTEIIBHOE PacCyk ACHUE,
yMO3aKiItoueHue (MHIYKTUBHOE, IEYKTUBHOE U 10 aHAJIOTUH) JIeNaTh BEIBOBL;

YMEHUE WUTIOCTPUPOBATh U3YUCHHBIC MOHATHS U CBOMCTBA (PUTYP, OMPOBEPTraTh HEBEPHBIC
YTBEPXKICHUS;

KOMIIETEHTHOCTh B OOJAacTH HCIOJb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM;

MepBOHAYalIbHBIE TIPEACTABICHUS 00 UAEIX W O MeToJaXx TeoMeTpuu Kak o0
YHUBEPCAJIbHOM $3bIKE HAYKH M TEXHHKH, O CpPEIACTBAX MOJCIMPOBAHUS SIBICHUU U
IIPOLIECCOB;

yMEHHE BUAECTh F'€OMETPUUYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHON CUTYyallMd B JAPYTUX
JUCUUILIMHAX, B OKPYIKAOIIEH )KU3HU;

yMEHHE HaXOJUTh B PA3IMYHBIX UCTOYHUKAX MHGPOpPMAIMU, HEOOXOIUMYIO JJISl pelIeHUs
MaTeMaTHYeCKUX MpoOJeM, U MPEACTABIAThH €€ B MOHATHON (popMe, IPUHUMATH PEIlICHUE B

YCIIOBUSX HETOJIHOW UM U30BITOYHOM, TOYHON WIIM BEepOSTHOU MH(DOpMaInH;

10) YMCHHUC IIOHUMATb U UCIIOJIb30BATh MAaTCMATHYICCKUC CPCACTBA HATTIAIHOCTHU (qepTe)KI/I,

TaOJIUIIBI, CXEMBI | JIP. )T WIUTFOCTPALIUK, HHTEPIIPETAIINH, apTyMEHTAaIIUH;

11) YMCHUC BbIJIBUI'aTh T'MIIOTC3bI IIPpU PCIICHHUHA 3aAa49 U IIOHUMATb HCO6XOI[I/IMOCTI> ux

MIPOBEPKH;

12)loHuMaHue CYIIHOCTH QJITOPUTMHUYCCKUX TMPEINHCAHUA M yMEHHE JCHCTBOBaTh B

1)
2)

COOTBETCTBUH C IIPETI0KEHHBIM aJITOPUTMOM.

IIpeameTHbIe pe3yabTaThI:

OCO3HAaHHE 3HAYEHUS TEOMETPUH ISl IOBCETHEBHOM JKU3HM YEIIOBEKA,

MIPECTABICEHUE O TEOMETPUHU Kak cepe MaTeMaTH4ecKOM NesTeNbHOCTH, 00 3Tamax eé

pa3BuTuid, O €€ 3HAUMMOCTH A1 pa3BUTHA IUBUIIN3AlINH,
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3)

4)
5)
6)

pa3BuTHE yMEHUU paboTaTh ¢ y4eOHMKOM MAaTeMaTHYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTh HEOOXOIUMYI0 HH(POPMAIIMIO), TOYHO U TPAMOTHO BBIpaXaTh CBOU MBICIH C
MIPUMEHEHHEM MAaTEeMAaTHYE€CKON TEXHOJIOTMH U CUMBOJMKHU, MPOBOJIUTH KilacCU(DUKAIUU,
JIOTUYECKHE 00OOCHOBAHHS;

BIIaJieHHE 0a30BbIM MOHSATHUWHBIM alllapaToM M0 OCHOBHBIM pa3jiefiaM COACPKaHMUS;
CHUCTEMAaTUUYECKHUE 3HaHUsI O (PUTYpaX U UX CBOMCTBAX;

MPAKTUYECKU 3HAUYNMbIE TEOMETPUUECKHUE YMEHHS U HABBIKH, YMEHHE IPUMEHSATh UX K
PEIICHUI0 TEOMETPUIECKUX U HETEOMETPUUECKUX 3a]1a4, & HMEHHO:

n300paxaTh (GUTYpPHI Ha TIIOCKOCTH;

WCII0JIb30BaTh TEOMETPUUYCCKUM SI3bIK JJI OMUCAHUS TIPEIMETOB OKPYKAIOIIEr0 MUPA;
WU3MEPSITH JJIUHBI OTPE3KOB, BEIMYUHBI YTJIOB, BBIYUCIIATH IJI0MIAAN DUTYD;

pacro3HaBaTh U U300pakaTh paBHbIC, CHMMETPUYHBIE U IOJJ00HBIC (DUTYPHI;

BBITIOJTHATH TTOCTPOCHUS TEOMETPUUECKUX (PUTYP C TTIOMOIIBIO ITUPKYJISI U TUHEUKH;

YUTATh W UCIOJI30BaTh MH(OpMAIINIO, MPEICTABIICHHYIO Ha YePTEkKaxX, CXeMax;

IMPOBOAUTD IIPAKTUICCKHUC PACUCTHI.

MecTo Kypca reoMeTpuH B y4eOHOM IJIaHE

VY4eOHbIil T1aH HA U3YYEHHE TeoMeTpUH B /-9 Kilaccax OCHOBHOM IIKOJbI OTBOAUT 2

y4eOHBIX Yaca B HEACNIO B TEUCHUE KaKI0TO Tojia 00yueHus, scero 210 gyacon
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Il. Conep:xanue Kypca reoMeTpuu

7 kJjaacce

IIpocreiimue reoMerpuyeckue purypsl U HX CBOMCTBA

Touku u npsimele. OTpe3ok u ero anuHa Jlyd. Yron. M3mepenne yrnos. CMexHbIE U
BEpTHUKaJIbHBIE YIibl. [leprieHIuKysspHble TpsMble. AKCHOMBI.
TpeyroabsHuku

PaBnble TpeyronbHUKU. BeicoTa, MenuaHa, buccekTpuca TpeyroyibHuka. [lepBbiit 1 BTOpoi
MPU3HAKU PAaBEHCTBA TPEYroJIbHUKOB PaBHOOEIPEHHBII TPEeyrojabHUK U ero cBoiicTBa. [IpusHaku
PaBHOOEIPEHHOTO TPEYroJbHUKA. TpeTHil Mpu3HaK paBeHCTBA TPEYTOJbHUKOB. TEOpEMBI.
IHapanienbnsbie npssMbie. CyMMa yIJIOB TPEyroJbHHKA

[Tapamnenbuble npsimble. [Ipu3Haku napamnenbHbIX NpAMbIX. CBONCTBAa MapasyiebHBIX
npsaMbix. Cymma  yrinoB — TpeyrojibHHMKa.  [IpsmoyroneHbeiii  TpeyrogpHukK. — CBolicTBa
MIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA.
OxkpyskHOCTB U Kpyr. ['eoMeTpryecKue NOCTPOCHUA

I'eomerpuueckoe mecto Touek. OKpy:KHOCTb U Kpyr. HekoTopsle CBOMCTBa OKpY’KHOCTH.
KacarenpHas kK OkpyXHOCTH. OmnucaHHas W BIIMCAaHHAs OKPYKHOCTH TPEYrOJIbHMKA. 3aJa4yd Ha
IIOCTPOEHHUE. METo | reOMETPUYECKUX MECT TOYEK B 3aJja4ax Ha IIOCTPOCHHUE.

8 kiacc
YeTbIpexyrojabHUKHA

UYeTbIlpexyroJibHUKH M ero aneMeHThl. [lapamienorpamm. CBoiicTBa mnapasiesiorpaMmma.
[Tpu3naku napamienorpamma. [Ipsmoyronsuuk. Pom6. KBagpar. CpenHss nuHUS TPEyrojIbHHKA.
Tpaneuus. LlenTpanbHble u BnucaHHble yribl. OmNuWcaHHas W BIUCAaHHAS OKPY)XKHOCTH

YeThIPEXYTOIbHHKA.
IlonoOue TpeyroJbHNKOB

Teopema ®aneca. TeopemMa O TPOMOPIUMOHAIBHBIX OTpe3kax. [logoOHBIE TpPEyroJbHUKH.

[TepBsiiif mpu3HaK MOA00HUS TPEYTOIHHUKOB. BTOPOi U TpeTHii MpU3HAKK MTOA00HS TPEYTOJIHHUKOB.

Pemenne npsiMmoyro/ibHbIX TPEyroJIbHUKOB
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Metpuyeckue COOTHOIICHUS B MPSMOYTOJIbHOM TpeyroibHuke. Teopema Iludaropa.
Tpuronomerpuueckue (QYHKIUKM OCTPOrO yria MPsSMOYTOJIBHOTO TpEyroibHUuKa. PemieHue

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
MHoroyroabHuku. Ilnomans MHOIOyroJibHUKa

MHOFOYFOJIBHI/IKI/I. ITonsTue miaomaan MHOI'OYyroJIbHHUKa. HJ'IOIJ_[aI[b MMpAMOYT'OJIbHUKA.

[Tmomane nmapamnenorpamma. [lnomans Tpeyronpauka. Ilnomane Tpanenuu.
9 knacc

IloBTOpeHue kypca 7-8 kiaacca

TpeyroibHUK, BUABI TPEYrOJbHUKOB, MPU3HAKK PABEHCTBA W MOA00USI TPEYTrOJHHUKOB.
UeThlpexyroibHUKU. BUIBl 4eThIpEXyrojibHUKa, CBOMCTBA M MpHU3HAKKW. DOpMyJIbl MIIOLIAJICH.
OxkpyxHOCTb U KacarenbHas. [Ipu3Haku u cBoOMCTBA.
Pemenne TpeyroJibHHKOB

Tpuronomerpuueckue QyHKIHUU yTioB, TeOpeMa KOCHHYCOB M TeopeMa CUHYCOB. PeimieHue
TPEyTroabHUKOB. DOpPMyIIbl HAXOKIECHUS TUIOLIAH.
IIpaBuIbHBIE MHOTOYT 0JIbHUKH

[IpaBuiIbHBIE MHOTOYTOJILHUKY M UX CBOWMCTBA, JUIMHA OKPYKHOCTH. [1nomane kpyra.
JlexapToBbl KOOPAMHATHI

Paccrosaune mexnay AByMs TOUKamMu C 3aJaHHbIMU KoopauHaTaMu. KoopauHaTel cepeauHsbl
oTpe3ka. YpaBHEHHE (QUTYpPhl. YpaBHCHHE OKPYXXHOCTH. YpaBHEHHE TIpAMOH. YTIOBOM
Koa¢duLreHT npsiMoil. MeToa KoopIuHaT.
BexkTopsl

[Tonsitue Bexropa. Koopaunarsl Bektopa. Cl0KeHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BeKTOpa Ha uncio. [I[pumenenue BekTopoB. CkansipHOE MPOU3BEACHUE BEKTOPOB.

I'eomeTpuyeckne mpeodpa3oBaHus

Hsuxenue(nepemenienne) ¢urypel. OceBast cummerpusi. [loBopot. 'omorerus. [Tonobue

¢buryp. [Ilpumenenue npeoOpazoBaHus GUTYp MPHU PEIICHUU 3a/1a4.
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HpuMepﬂoe TEMATHYCCKOC IVIAHUPOBAHUC. reOMeTpI/Iﬂ.

7 kiacc (2 yaca B He/eJ1l0, Bcero 68 yacon)

s =
23
z ? Coaep:xkanue y4e0HOI0 S 3 XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
T = MaTepHaJia = 8 (Ha ypoBHe y4eOHBIX AeliCTBHI)
= S
=
I'naesa 1. llpocteiime
reomerpuuyeckue GUrypnl 1 ux 15
CBOliCcTBa
1 Toukn 1 npsiMbie 2 | Ilpueooums IpuMEpBI TECOMETPUICCKUX PUTYP.
2 | Orpesox u ero pmma 3 Onucwvieams TOUKY, IPSIMYIO, OTPE30K, JIyd, YTOJI.
Dopmynuposamy.:
3 | JIyu. Yron. U3mepenue yrios 3 | onpedenenus: paBHBIX OTPE3KOB, CEPEIMHBI OTPE3Ka,
4 | CmexubIe n BepTHKATBHBIE 3 | PacCTOAHMS MY ABYMS TOUKAMH, JOTIOMHHTENLHBIX JTy4den,
YTJIBI Pa3BEPHYTOTO yIJia, paBHBIX YIJIOB, ONCCEKTPUCHI YIIa,
CMEXHBIX U BEPTUKAJIbHBIX YIJIOB, IEPECEKAIOLIUXCS TPSMBIX,
5 | IleprenankynspHbIe IpAMBbIC 1 MEePIEHIUKYISIPHBIX PSAMBIX, IEPIICHANKYISPA, HAKIOHHOM,
AKCHOMEI 1 | paccTosHMA OT TOUKH JIO IIPSIMOM;
ce0Ucmaa’ PactosoKeHUs TOYEK Ha MPSIMOU, U3MEPEHUS
Tlosropenue n 1| orpeskoB u yriioB, cMEHBIX M BEpTHKATBHBIX YITIOB,
CHCTEMATH3aIHs y1eOHOTO TIepIEHNKYISPHBIX MPSIMBIX; OCHOBHOE CBOHCTBO TIPSMOTA.
Matepraia Knaccugpuyuposame yriisl.
KonTpomnbHas pabora Ne 1 mo 1 | Hoxaszvieams.: TEOPEMBI O EPECEKAIOUTUXCS MPSIMBIX, O
teme «IIpocreiime CBOMCTBaX CMEXHBIX U BEPTHUKAIbHBIX YTJIOB, O
reoMeTpuyeckue QUrypsl 1 €MHCTBEHHOCTH NPSIMOU, IEPIEHANKYIAPHON JaHHOM (CITyqaid,
X CBONMCTBA» KOorja To4ka JCKHT Ha HaHHOﬁ HpHMOﬁ).
Haxooums nnvny oTpeska, rpayCHyI0 Mepy yriia, UCIOJIb3Ys
CBOICTBA UX U3MEPEHUI.
U300pascams ¢ TOMOIIBbIO YEPTEKHBIX HHCTPYMEHTOB
reoMeTpuueckue GUrypbl: OTPe3oK, Jyd, YroJy, CMEXHbIE U
BEPTHUKAJIbHBIE YTIIbI, IEPICHIUKYISPHBIC PSIMbIC, OTPE3KHU U
JTy4H.
Tloschams, 4TO TaKO€ aKCMOMa, OTIpeieTICHHE.
Pewamyp 3ana4n Ha BIUKCICHNUE U 1I0KA3aTEIbCTBO, IPOBOIS
HE0OXO0UMBIE JJOKa3aTelbHbIE PACCYKACHUS
I'nasa 2 TpeyrojbHUKH 18
7 | PaBHBIE TPEYrOIBHUKH. 2 | Onucvleamsb CMBICI IOHATHUS «paBHBIE GUTYpBI». [IprBOIUTH
Bricota, Mmeauana, MpPUMEPHI PaBHBIX QUTYD.
OuccekTpuca TpeyrojJbHUKa U300pasxcamv 1 HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHHE,
8 | TepBEiiA 1 BTOPOH NpUZHAKH 5 paBHOOEIPEHHBIE, IPSMOYTOJIbHBIE, OCTPOYT'OJIbHbIE,
PABCHCTBA TPEYTOJEHHKOB TYHOYTOJIbHBIE TPEYTOJIbHUKHU U X AJIEMEHTHI.
Knaccugpuyuposams TpeyrolbHUKH 10 CTOPOHAM U yTJIaM.
9 PaBHO6e,Z[peHHBII>'I 4 @opMyﬂupogamb;
TPEYrOJbHHK U €ro CBOWCTBA onpeodeneHus. OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
10 | [pusHaku paHOGEIPEHHOTO o | IPSIMOYrOJIBHOIO, PaBHOOCAPEHHOTO, PABHOCTOPOHHETO,
TPeyrobHUKa Pa3HOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BBICOTHI,
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11 | Tperuii npu3HaK paBeHCTBA 2 | MenuaHbl TPEYTOJIBHUKA; PaBHBIX TPEYTOJILHUKOB; CEPEAMHHOTO
TPEYrOJIbHUKOB NEePIEeHIUKYJIIsIpa OTPE3Ka; EPUMETPA TPEYroJIbHUKA;
ceoticmea: pPaBHOOEIPEHHOTO TPEYTrOJIbHUKA, CEPEIMHHOTO
12 | Teopemsl 1 P AP peyr Ka, cepelt
NEePIEeHIUKYIIsIpa OTPE3Ka, OCHOBHOTO CBOWCTBA PABEHCTBA
HOBTOpeHI/Ie u 1 TPEYIrOJIbHUKOB;
CHCTEMaTH3aNus y4eOHOTO NpuU3HaKy. PaBeHCTBA TPEYrOJIbHUKOB, PABHOOECIPEHHOTO
Marepuana TPEYroJbHUKA.
KonTponbaas pa6ota Ne 2 1o 1 | Hoxasvieams TEOPEMBI: O €IMHCTBEHHOCTH NPSMOH,
Teme «TPeyrobHUKI NEpHEHAMKYIAPHON NaHHOH (cimyyaif, Koria TouKa JIeKUT BHE
JTAHHOW MPSIMOM); TpU IPU3HAKA PABEHCTBA TPEYT OJIbHUKOB;
MIPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O
CBOMCTBaX CEPEeMHHOIO NEPIIEHINKYIAPA, PAaBHOOEAPEHHOTO U
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB.
Pasvsacname, 4TO Takoe TEOpEMa, ONUCHIBATh CTPYKTYPY
TeopeMbl. OOBSICHSTH, KaKyI0 TEOPEMY Ha3bIBAIOT 0OpaTHOM
JTAHHOM, B 4EM 3aKIJIFOYAETCS] METO/I I0Ka3aTeIbCTBA OT
IpOTUBHOTO. [I[pUBOINTE MPUMEPHI UCIIOIB30BAHUS 3TOTO
MeToJa.
Pemrate 3a1aun Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO
I'nasa 3. llapasienbHble NPsIMbIE. 16
CymMMma yri10B TpeyrojibHUKa
13 | [TapaienbHbIE IPSMBIE 1 | Pacno3nasame Ha uyepTexkax napajjielibHble psSMbIE.
N306paxaTh ¢ MOMOUIbIO IMHEHKU U YTOJIbHUKA MapaljieibHbIe
14 | IIpu3HaKku napamieabHOCTH 2 P m yr P
psIMBIE.
MPSAMBIX
Onucwviéams yriiel, 00pa3oBaHHbIC PU IEPECCUCHUN ABYX
15 | CoiicTBa napayieabHbIX 3 | mpsAMBIX ceKyILeH.
MPSAMBIX Dopmynuposams:
16 | Cymma yriioB TpeyrombHuKa 4 | onpedenenus: NAPAICIBHBIX HPSMBIX, PACCTOSHHS MEXLY
napajuieIbHbIMU IPSIMbIMH, BHEIIIHETO YIJIa TPEYrOJIbHUKA,
17 | IIpamoyromnbHeId TUIIOTEHY3bl U KaTeTa;
TpEYTroJIbHUK ceoticmea: mapajuieIbHbIX MPSMBIX; YIIIOB, 00pa30BaHHBIX MPU
18 | CBoiicTBa IPAMOYTOIBHOTO 2 | IEPECEYCHUH NapaJlIENIbHBIX IPSAMBIX CEKYLIEH; CyMMBI YJIOB
TpeyroNbHUKA TPEYroJIbHUKA; BHEIIHETO YIJIa TPEYroJIbHUKA; COOTHOLLIEHUN
MEXy CTOPOHAMHU U yIiaMU TPEYroJIbHUKA; IPSIMOYTOJIbHOIO
KonTtponsHas padora Ne 3 no 1

TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO NAapalJIENIbHBIX NIPSIMBIX;
NPpU3HAKU: TAPAJUIETLHOCTH MPSIMBIX, PABEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

/Jlokazvieamsb: TEOPEMBI O CBOMCTBAX MapajlIeNIbHBIX MPSIMBIX, O
CyYMME yIJIOB TPEYrOJIbHUKA, O BHELIIHEM YTJIE TPEYTOJIbHHKA,
HEPABEHCTBO TPEYrOJIbHUKA, TEOPEMBI O CPABHEHUU CTOPOH U
YIJI0B TPEYrOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, MPU3HAKH MapauIeIbHbIX MPSAMBIX, PABEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pewamy 3anaun Ha BBIUNCIIEHUE U I0KA3aTEIbCTBO
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I'naga 4. OKpYXHOCTb U KPYT. 16
I'eomeTpuyeckue mocrpoeHust

19 | I'eomerpuueckoe MeCTo 2 | Iosicnamy, 9TO TaKoe 3a/1a4a Ha IOCTPOCHUE; TEOMETPUUICCKOE
To4eK. OKpYXHOCTb U KPyT mecTo Touek (I'MT). [IpuBoaute npumeps: ['MT.

20 | Hexotopsie croficTsa 3 Hz06padxame Ha prUCyHKaX (?Kp}DKHOCTB U e€ DIIEMEHTHI;
orpyxHOCTH. KacaTesnas k KacaTeJIbHYIO K OKPYKHOCTH; OKPY)KHOCTb, BIIUCAHHYIO B
ORPYKHOCTH TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHYIO OKOJIO HETO. }

OnuceiBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTH U MTPSIMOH.

21 | OnucanHas ¥ BIIMCaHHAS 3 Dopmyrupoeams.:

OKPY>XXHOCTH TPCYT OJIbHHAKA onpeodenienus; OKPYKHOCTH, Kpyra, UX dJIEMEHTOB; KacaTeJIbHOU

22 | 3anaun Ha nocrpoente 3 | K OKPYKHOCTH; OKPYKHOCTH, OMKMCAHHOM OKOJIO TPEYroJbHUKA,

1 OKPY’KHOCTH, BIMCAaHHOM B TPEYTrOJIbHUK;
23 | Mertox reoMeTpuYeCKHX MECT 3 | ceoticmsa: CepeNUHHOTO TepreHauKysapa kak ' MT;
TOYCK B 33/7]a9aX Ha ouccekTpucs yrina kak [ MT; kacaTebHOM K OKPY)KHOCTH;
ITOCTPOCHHE JaMeTpa ¥ XOp/bl; TOUKH MEPECEUEHUs CePEANHHBIX
ToBTOpEHNUE 1 1 | HEepHEeHOUKYIIPOB CTOPOH TPEYrodbHUKA; TOUKH IEpECEeUCHHS
cucTeMaTu3aius yaeOHOTro OuCCeKTpHC YriioB TpeyroJibHuKa,
Marepuaia NpU3HAKY KacaTelIbHOM.
Jloka3zvleamsb: TEOPEMBI O CEPETUHHOM IMEPIECHIUKYIISAPE U
Kontponbras padoTta Ne 4 o 1 GuccekTprce yria kak TMT:
Teme «OKPYKHOCTb 1 KPYT. 0 CBOMCTBAX KacaTelbHOil; 00 OKPYKHOCTH, BIIMCAHHOM
T'eomerpryeckue B TPEYTOJILHHK, ONIMCAHHOH OKOJIO TPEYTOJIbHHUKA; IPH3HAKH
HOCTPOCHHA» KacaTeIbHOIA.
Pewams 0ocHOBHBIE 3314 Ha IOCTPOCHUE: IOCTPOCHHE yIJIa,
PaBHOTO JaHHOMY; IOCTPOEHUE CEPEAUHHOTO MEPIEHANKYIIIpa
JAHHOTO OTpe3Ka; MOCTPOEHHUE MPSAMOM, MPOXOIAIICH uepes
JTAHHYIO TOYKY W IEPIEHIUKYIAPHON JaHHOUN MPSAMON;
MOCTPOEHHE OMCCEKTPUCHI JAHHOTO yIJia; MOCTPOSHHE
TPEeYroJbHUKa MO JByM CTOPOHAM U YIIIY MEKIy HUMU; TI0
CTOpPOHE U JABYM IpUJIEKAIIUM K HEH yriam.
Pemats 3agaum Ha moctpoenue merojiom [ MT.
Cmpoumb TPEYroIbHUK M0 TPEM CTOPOHAM.
Pewamyp 3anauu Ha BBIYUCIICHUE, 10KA3aTEIHCTBO
U TIOCTPOCHUE
O0o0menne u cucTeMaTH3anus 3
3HAHUI ydyammxcst
VYrpaxHeHus Ui MOBTOPEHUS Kypca 2
7 knacca
HTorosas KoHTpoJbHas paboTa 1
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I'naga 1 . YeTbIpéxyroJbHUKHU 25
1 YeThIpEXYroJIbHUK U €70 2 | loscnamyp, 9TO TaKOE YETHIPEXYTONbHUK. ONHCHIBATH
AJIEMEHTBI AJIEMEHTHI YeTHIPEXYTOTHHUKA.
o Pacnosnasams BBITTYKITbIC W HEBBITTYKIIBIC
2 [Tapannenorpamm. CBoiicTBa 2 ’ YK YK
YEeTHIPEXYTOJIbHUKH.
napajuiesiorpamma N
H306padcxcams M HaXOUTh HA PUCYHKAX YETHIPEXYTOJIbHUKH
3 [Tpu3Haku mapamienorpaMma 2 | pa3sHBIX BUJIOB U HX DJIEMEHTEL.
4 [IpssmoyronpHUK 2 | Popmynuposams:
onpeoeneHus; apayieJIorpaMmMa, BHICOTHI
S Pomb 2 napajuiesorpaMmma; psiMoyroJibHUKa, poM0a, KBajparTa;
6 Ksazpar 2 | cpeHel TMHUM TPEYrOJIbHUKA; TPANIELIUH, BBICOTHI
Tpaneuuu, CpeIHel JIMHUU Tpanelu; IeHTPAIbHOTO YIiia
Kontponbras pabora Ne I mo reme | 1| invienoctn, BrimcalHOTo yria oKpy/KHOCTH; BITHCAHHOTO I
«eTbIPEXYroNbHHKMY OTHMCAHHOTO YETHIPEXYTONIBHHKA;
7 CpeHH;[;[ JINHUS TPEYTONbHUKA 2 ceolicmea. napauiciorpamMmma, nmpaMoyrojbHuUKa, p0M6a,
KBaJlpara, CPeIHUX JUHHUI TPEYroJbHUKA U Tparenu,
8 Tpaneuus 4
BIIMCAHHOTO YTrjia, BHUCAHHOTO M OMUCAHHOTO
9 LlenTpasibHbIE U BIMCAHHBIE YIJIbI 2 | 4ETBIPEXYrOJIbHUKA;
npusHakuy. rapaenorpaMmma, npsiMoyroJibHUKa, pomOa
10 Bnucannsie u onvcanHbie 3 P p p > IPAMOYT - P ’
N BIIMCAHHOTO U OMMCAHHOTO YETHIPEXYTOJIbHHUKA.
YeThIPEXYTOJIbHUKH N
okasvieams: TEOPEMBI O CyMME YIJIOB YETHIPEXYT OJIbHUKA,
KonTponbnas padora Ne 2 o teme 1 | o rpamycHoii Mepe BIMCAHHOTO yIiia, O CBOUCTBAX U
«BriucanHbIe ¥ OIIMCAaHHBIE pU3HaKax napaenorpamma, npsMoyrojabHuKa, pomoa,
YeThIPEXYTOIbHUKI BIIMCAHHOTO M OMIMCAHHOTO YEThIPEXYTOJIbHUKA.
Ilpumensamob U3y4eHHbIE ONpPEAETICHUS, CBOUCTBA
U TIPU3HAKH K PEUICHHIO 3a7a4
I'naga 2. Ilonodue TpeyroibHUKOB 16
11 Teopema daneca. Teopema o 6 | @opmynuposamy:
MPOTMOPIIMOHANIBHBIX OTPE3Kax onpeodeneHue TIOJOOHBIX TPEYTOJILHUKOB;
ceoticmea: MeANaH TPEYroJIbHUKA, OUCCEKTPHUCHI
12 ITotoOHBIE TPEYTONBHUKH A peyr ’ p .
TPEYTroJbHUKA, TIEPECEKAIONTUXCS XOP/, KacaTeabHOU
13 [TepBsIii mpu3HaK MOI00US 5 Y CEKYIE;
TPEYroJIbHUKOB npu3HaxKu moao0us TPEYrOJIbHUKOB.
14 Bropoii u TpeTtuii npu3Haku 3 | Hoxas bzeaqu;:
N0 106HS TPEYTOTBHHKOB meopeMbl: Pareca, 0 NPONIOPLUHOHATLHBIX OTPE3KAX, O
CBOMCTBaX MeJMaH TPEYrOJbHUKA, OMCCEKTPUCHI
KonTtpomnsHas padora Ne 3 mo teme 1

«ITotobue TpeyronbHUKOBY

TPEYTOJIbHUKA;
ceoticmea: TIEPECEKAIOLUXCS XOpA, KacaTeIbHON
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U CEKYILEH;

npusHaKy NoJ00us TPEyroJIbHUKOB.

Ilpumensams U3y4eHHBIE ONPEIEICHUS, CBOMCTBA
Y MPU3HAKHU K PELICHUIO 3a/1a4

I'naga 3 Pemienne npsiMoyroJibHbIX

TPeyroJbHNKOB 14

15 Mertpuueckue COOTHOLIEHUS B 1 | ©opmynuposams.:

MIPSIMOYT OJIbHOM TPEYTr'OJIbHUKE onpedeneHus; CUHyca, KOCUHYyca, TaHT'€HCa, KOTAHI'€HCa

16 Teopema Iucaropa 5 | OCTPOTO YriIa NPAMOYTOJILHOTO TPEYTONBHUKA,

ceoticmea: BbIpa)Karolie METPUUECKUE COOTHOLIEHUS B
Kownrposnbnas pabora Ne 4 nio Teme OpPsSIMOYT'OJIBHOM TPEYTrOJIbHUKE U COOTHOILICHUS MCXKIY
«MeTpHuYecKue COOTHOLEHHS B CTOPOHAMHU U 3HAYEHUSIMH TPUTOHOMETPHUUECKUX (DYHKIIHIA
IPAMOYTOJIBHOM TPEYT OJIbHUKE. B IIPSIMOYT'OJILHOM TPEYIOJIbHHKE.
Teopewma ITudaropa» 3anucvieams TPUTOHOMETpUYECKHE (HOPMYIIBI,

17 TpuroHoMeTpuyeckie hyHKIu 3 | BBIPAKAOLIKE CBSI3b MEXKLY TPUTOHOMCTPHICCKIMHU
OCTpOTO yria NpsSMOYroJIbHOTO (GYHKIUSAMHI OJHOTO U TOTO K€ OCTPOTO Yria.
TPeyroJbHUKA Pewame npaMOyTrosibHbIE TPEYTOJIbHUKY.

Jokazvieams.

18 Perenye npsmMoyroibHbIX 3 meopemy 0 METPUYECKUX COOTHOILIEHUSIX B IIPSIMOYTOJIBHOM

TpCYroJIbHUKOB TpeyrojbHuke, Teopemy [Iudaropa;
KontpossHas pabota Ne 5 110 Teme 1 | popmynsi, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC,
«PellIeH e IPSIMOYTOIBHBIX KOTaHT'€HC OJIHOTO U TOTO K€ OCTPOro yria.
TPEYrOIbHUKOBY Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U
3HAYEHHUsI CUHYCa, KOCHHYCA, TAHI'€HCA U KOTAaHI'€HCa JJIs
yrios 30°, 45°, 60°.
IIpumensimos U3y4EHHBIE ONPEIEIECHNS, TEOPEMBI
1 (HOpPMYIIBI K PEIICHUIO 33124
I'naéa 4 MHOTOYT0JIbHUKH. 10
IL1omaas MHOrOyroJibHuKA

19 MHOroyrojJsHuKH 1 | IHosacuams, 4TO TaKO€ IIIOLIAAb MHOTOYTOJIBHUKA.

20 TonsTHe mIomany 1 OnuceIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTBI; BBIITYKJIbIE U
MHOTOYTObHHKa. [LTOmazD HEBBIITYKJIbIE€ MHOTOYTOJIbHUKH.

T —. N306paxaTh 1 HAXOJUTh HA PUCYHKAX MHOTOYTOJBHUK H
€ro 3JIEMEHThI; MHOTOYI'OJIbHUK, BIMCAHHBIN B OKPYKHOCT,

21 ITnomane mapauienorpamma 2 | ¥ MHOTOYTOJILHMK, OMKMCAHHBIA OKOJIO OKPYKHOCTH.

22 [Inomanpe TpeyrojipHuKa 2 | Popmyruposams:

onpeoeyieHus; BIUCAHHOTO ¥ OITUCAHHOTO MHOTOYT OJIbHHKA,

23 [Tnomrane Tpanenuu 3 IJIOIIAA MHOTOYTOJIbHUKA, PABHOBEIIUKUX

KonTtposnpHas padora Ne 6 o teme 1 | MHOTOYIOJbHHUKOB,
«MHOTOYTOJIbHUKH. OCHOGHbIE C80licMEa TIIOIAAN MHOTOYTOJIbHUKA.
[11011a/1b MHOTOYTOIbHIKa» Lokaszvieams: TEOPEMBI O CyMME YIJIOB BBIITYKJIOTO N-
YTOJIbHUKA, IJIOLAAN MPSMOYTOJIbHHUKA, TUIOIAIN
TPEYTrOJbHUKA, TUIOIIAN TPANELIH.
IIpumensamv U3ydeHHbIE ONPEACIECHUS, TEOPEMBbI
U GOPMYIIBI K pEIIEHUIO 337134
IToBTOpEeHue u cucTreMaTu3anusi yaeOHOro 1
MarTepuaJa
VYnpaxHeHus 11 moBTopenus kypea 8 kimacca | 0
HTorosas KOHTpoJIbHAs paboTa 1
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I'naga 1. Pemienue TpeyrojibHNKOB 16
1 Cunyc, KOCHUHYC, TAHT€HC U 2 | ©opmyruposamy:
koranrerc yriia ot 0 o 180 onpedenenus; CHHyca, KOCHHYCa, TAHT€HCa, KOTAaHTeHCa
ma ot 0 mo 1807
2 Teopema KOCHHYCOB 3 (Y . ’ .
CBOLICMB0 CBS3H JUTUH TUAroHajel U CTOPOH
3 Teopema cuHyCcOB 3 | mapamnenorpamma.
4 Pellienie TPeyroNbHIKOB 3 | @Popmyruposams 1 pa3bICHITH OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. BRIUUCIATh 3HaUCHHE
S DopMyIbl [Tl HAXOKACHHUSL 4 TPUTOHOMETPUIECKON (PYHKITUHU YTJIa 10 3HAYCHUIO OJHOU
momaan TpeyrojbHHKa W3 €ro 3aJaHHBIX ()YHKIIHM.
KourponbHas pabora Ne 1 1o Teme 1 | Popmynuposams 1 10Ka3bIBaTh TEOPEMBI: CHHYCOB,
«PelIeHNE TPEYrOLHAKOB KOCHUHYCOB, CJICACTBUS U3 TEOPEMbI KOCUHYCOB U CHHYCOB,
0 IJIOLIAU OTUCAHHOTO MHOTOYTOJIbHHUKA.
3anucvlieamsb 1 10Ka3bIBATH (GOPMYIIBI ISl HAXOXKICHUS
IUIOIIA/IA TPEYTrOJIbHUKA, PAJANYCOB BOIUCAHHON U
OTIMCAaHHOM OKPY>KHOCTEH TPEYroJbHUKA.
Ilpumensamob V3y4eHHBIE ONIPEIEICHHUS], TEOPEMBI
1 (GOpMyIIbI K pEHICHHIO 3a7a4
I'naga 2. IlpaBujibHbIE MHOTOYT 0J1IbHUKH
6 [IpaBunbHBIE MHOTOYTOJIBHUKH U Toschams, 9TO TaKO€ UEHTP U LIEHTPATbHBIN YTOJI
UX CBOWCTBA MPAaBHJIBHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT Kpyra.
Dopmynuposams:
7 Jnuna okpyxHoctu. [Lnomane 4 pMyIUp
kpyra onpeodeieHue IPAaBUILHOTO MHOTOYT OJIbHHKA;
c6oticmea MPaBUILHOTO MHOTOYTOJIbHUKA.
KonTtponbnas padora Ne 2 o teme 1 | Hoxaszvisams cBOMCTBA IPABUIILHBIX MHOTOYTOJILHUKOB.

«HpaBI/IJ'ILHHe MHOT'OYT'OJIbHUKHN»

3anucwvlieamsb 1 pa3bICHATH (JOPMYIBI JUIMHBI OKPY>KHOCTH,
IJIOIIAN Kpyra.

3anucvieamsv 1 1OKa3bIBATh (POPMYIBI ITHHBI TYTH,
TUIOMIA/IA CEKTOPa, GOPMYIBI ISl HAXOXKICHHS PaJNYCOB
BIIMCAHHOW U ONUCAHHOM OKPYKHOCTEN IIPABUIIBHOTO
MHOTOYT'OJIbHUKA.

Cmpoums ¢ TOMOIIBIO HUPKYJIA U TMHEUKHU MPAaBUIIbHbBIE
TPEYTOJIbHUK, YETBIPEXYTOJIbHUK, LIECTUYTOJIbHUK.
Ipumensimob N3ydeHHbBIE ONIPEACIICHUS, TEOPEMBI
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U GOPMYIIBI K PELICHHIO 3a/1a4

I'naga 3. lekapToBBI KOOPANHATHI HA

11
IIOCKOCTH
8 Paccrosinue Mmexmy aBymst 3 | Onucvieams NPSIMOYTOJIBHYIO CUCTEMY KOOPIMHAT.
TOYKaMHU C 3a/IaHHbIMU Dopmynuposamyp: ONpesieieHNe ypaBHeHHS (DUTYPHI,
koopauHaTamu. KoopauHatst HE00X0IMMOE U I0CTaTOYHOE YCJIOBUS NTapaJIJIeIbBHOCTH
CepeMHbI OTpe3Ka JIBYX TIPSIMBIX.
9 Vpasrerue burypeL. YpasHenne 3 3anucvieamsb 1 TOKA3bIBaTh (POPMYIIBI PACCTOSTHHS MEXTY
OKPYKHOCTH JBYMsI TOUKaMU, KOOPJIMHAT CEPEANHbI OTPE3KA.
Bv1600ums ypaBHEHHE OKPYKHOCTH, 001IIee ypaBHEHHE
10 YpaBHEHHE MPAMON 2 | npamoii, ypaBHEHHE IPAMOIL ¢ YTIOBBIM KO PUIIUEHTOM.
11 VrioBoii kodddurment mpsmoii o | Hokaseieams HEOOXOMMOE U IOCTATOYHOE YCIOBHE
NapauIeIbHOCTU JBYX MPSIMBbIX.
KonrpossHas pabora Ne 3 o Teme 1| Hpumensmo n3yuenmsie onpenenenus, Teopemsr
«JlexapTOBBI KOOPJMHATHI HA 11 (POPMYJIBI K PELICHNUIO 33184
MIJIOCKOCTH
I'nasa 4. BexkTopsl 13
12 [Tonsatne BexTOpa 2 | Onucvleams TIOHSATHS BEKTOPHBIX U CKAISPHBIX BEITHYHH.
13 KoOpIMHATS! BEKTOPA 1 NnnrocTpupoBaTh NOHATHE BEKTOPA.
Dopmynuposams.
14 CroxeHre U BEIYUTAHHE BEKTOPOB 3 onpeodenenus: MOIYIsI BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB,
15 VMHOYKEHHE BEKTOPA HA THCIO 3 | PaBHBIX BEKTOPOB, KOOPAMHAT BEKTOPA, CyMMbI BEKTOPOB,
Pa3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB,
16 CkansipHoe IpOU3Be/ICHHE 3 | yMHOXeHHs BEKTOpa Ha YHCIIO0, CKAISPHOTO IPOM3BENCHUS
BCKTOPOB BEKTOPOB;
KontpossHas pabora Ne 4 1o Teme 1 | ceoilicmeéa: paBHBIX BEKTOPOB, KOOPJAMHAT PaBHBIX
«BeKTopb» BEKTOPOB, CII0’KEHUS BEKTOPOB, KOOPJMHAT BEKTOPA
CYMMBI U BEKTOpa pa3HOCTH JIByX BEKTOPOB,
KOJIJIMHEAPHBIX BEKTOPOB, YMHOXKEHHsI BEKTOpa Ha YHUCJIO,
CKaJIIPHOTI'O IIPOM3BE/ICHUS IBYX BEKTOPOB,
NEePIEHIUKYIAPHBIX BEKTOPOB.
Jokazvieams TEOPEMBL: O HAX0XKJICHUM KOOPAUHAT
BEKTOpA, 0 KOOPAMHATAX CYMMbI U pa3HOCTH BEKTOPOB, 00
YCIOBHMHM KOJIJIMHEAPHOCTHU JABYX BEKTOPOB, O HAX0XKJICHUU
CKaJIIPHOIO IIPOM3BE/ICHUS JIBYX BEKTOPOB, 00 YCIOBUH
HEepHEHUKYISIPHOCTH.
Haxooums xocunyc yriia MeXJy AByMs BEKTOPaMHU.
Ipumensimy U3y4yeHHbIE ONIPENICIIEHUS, TEOPEMBbI
U GOpMYJIBI K pEIICHUIO 33734
I'nasa 5. I'eomerpuyeckue 10
npeodpazoBaHus
17 JIBrxeHue (nepemenieHme) 4 | IIpusooums nnpumepsl peoOpazoBaHus Guryp.

¢urypsl. [lapannensHbiit nepeHoC

OmnuceiBaTh MpeoOpa3zoBaHus GUTyp: mapaieabHbIH
HIEPEHOC, OCeBast CAMMETPHSL, IICHTPAIbHASE CHMMETPHS,
IIOBOPOT, TOMOTETHS, OJ00HeE.

Dopmynuposams:

onpeoenienus. TBYKEHHS; PaBHBIX (UTYp; TOYEK,
CHMMETPHUYHBIX OTHOCHUTEIBHO TPSIMO; TOUEK,
CHMMETPHUYHBIX OTHOCHTEIFHO TOUKH; (PUTYPBI, IMEIOIIEH
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0Ch CUMMETpHH; (PUTYPBHI, UMEIOIICH IEHTP CUMMETPUU;
NOJIOOHBIX QUTYp;

ce0licmea: NBWXKEHHUS, MapalIeIbHOTO MIEPEeHOCca, OCEBOM
CUMMETPUH, IEHTPAIbHOW CHMMETPHUH, TTIOBOPOTA,
TOMOTCTHH.

Jlokazvieams TEOPEMBI: O CBOMCTBAX NapaNICIIbBHOTO
nepeHoca, 0CEBOM CUMMETPHUH, LIEHTPATbHOU CUMMETPUH,
MOBOPOTA, TOMOTETHH, 00 OTHOIICHUH TUIOIIAJICH
MOJ00HBIX TPEYTrOJIHLHUKOB.

Tlpumensamob U3ydeHHBIE ONIPECICHHS, TEOPEMBI

1 GOPMYITBI K PEIICHUIO 33134

18 OceBas u 1leHTpabHas
cumMmerpuu. [ToBopot
19 I'omoterus. ITonobue puryp

KonTponsnas padora Ne 5 o teme
«I"eomerpruueckue
peoOpa3oBaHUs»

HOBTOpeHHe U cucreMaTu3anusd
y4e0HOro MaTepuaJia

pra)KHeHI/ISI JJId TIOBTOPCHUA
Kypca 9 kiacc

Hrorosas xkoHTpopHas paboTa
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IV.IInannpyemble pe3yjbTaThl H3YUeHH aaredpsl B 7-9 kiaccax

I'eomeTrpuyeckue Gurypsi

BrInmyckHUK HaydnTCs

[Tonb30BaThCs A3BIKOM T'€OMETPHUM JJIsl ONMMCAHUS NMPEAMETOB OKPYKAIOIIEro MHUpa U UX
B3aMMHOTO PacIOJI0KEHUS;

PacnioznaBath um M300pakaTh Ha yepTexkax M PUCYHKaX reoMeTpuyeckue (QUrypsl U HxX
KOMOWHAIINH;

KnaccuduuupoBats reomerpuyeckue GUrypsi;

HaxoauTh 3Ha4eHUs AJUH JIMHEWHBIX 3JIEMEHTOB (PUTYP U UX OTHOLICHHUS], TPATyCHYIO MEPY
yrnoB ot 0 1o 180°, npuMeHsis onpeneiaeHus, CBOUCTBA U MPU3HAKU (PUTYp U UX JIEMEHTOB,
OTHOLIeHUs PUryp (paBEeHCTBO, MM0A00KE, CHMMETPHS, IOBOPOT, MapasyieIbHbIH MEPEeHOC);
OnepupoBaTh C HAYaJdbHBIMU MOHSATUSIMU TPUTOHOMETPUU U BBIMOJHATH DJIEMEHTapHbIE
orepanuu HajJ QyHKIHUSIMH YTJIOB;

JloKa3pIBaTh TEOPEMBIL;

Pemars 3amaun Ha A0Ka3aTCJIbCTBO, OIHPasACh Ha HW3YUCHHBIC CBOMCTBaA (bl/ll“yp nu

OTHOLLICHUU MCXKAY HUMHU U IIPUMCHSASA NU3YYCHHBIC MCTO/bI JOKA3aTCIILCTBA,

Pemats HecnoXKHBIE 3a4a4ld HA MMOCTPOCHUC, IIPUMCHAA OCHOBHBIC aJITOPUTMbI ITIOCTPOCHUA

C IIOMOIIBIO TUPKYJIISA U HHHeﬁKH;

Pematsp HpOCTCfIIlIPIG IIAHUMCTPUYICCKHC 3a/Ia4H.

BI)IHYCKHI/IK IIOJIYYUT BO3MOXKXHOCTDb

OBnaseTh METOJAMU PCIICHUS 3aJa4 Ha BBIYHCICHUE W JIOKA3aTEIbCTBO: METOJOM OT
MPOTUBHOIO, METOJOM I0J00Ms, METOJOoM Iiepebopa BapHaHTOB U METOAOM
T€OMETPHUUECKHX MECT TOUCK;

[IproOpecTn OMBIT MPUMEHEHHUS AIreOPandecKOro M TPUTOHOMETPUYCCKOTO ammapaTta |
UJCH IBWKEHUS MPH PEIICHUU T€OMETPUUYCCKUX 3a/aY;

OBnazieTh TPATUIIMOHHON CXEMOW pelieHrs 3aJad Ha IMOCTPOCHHUE C TTOMOINBIO ITUPKYIS U
JIMHEWKU: aHaJInu3, MOCTPOCHHE, I0KA3aTEIHCTBO U UCCIICI0OBAHMIE;

Hayuutbhcs pemarh 3a1aud Ha IOCTPOCHHUE METOJOM TE€OMETPHYECKHX MECT TOUYeK M
METOI0M I10/100HS;

[IpnoOpecTu OMBIT MCCIEIOBAHUS CBOMCTB TUIAHUMETPUYECKHX (UTYP C IOMOIIBIO

KOMITBIOTEPHBIX IIPOTPAMM,;
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[IprnoOpecTy ONBIT BBINOIHEHUS IPOEKTOB.

H3MepeHne reOMETPpUIECCKUX BEJIUINH

BrInmyCckHUK Hay4HuTCs

Hcnonb3oBaTh CBOWCTBA M3MEPEHHUs JJIMH, YIJIOB M IUIOLIAJEH MPHU PEIICHUM 3aJa4y Ha
HAaXOXJECHUE JUIMHBI OTPE3KAa, UIMHBI OKPYKHOCTH, JUIUHBI JYyTH OKPYKHOCTH, IpagyCHOMN
MEpHI yIJia;

BprauciaTe mimoniaay TpeyroJbHUKOB, IPSIMOYTOJIbHUKOB, TPANEUNA, KPYTOB U CEKTOPOB;
BpraucnsaTe 1uHy OKpY>KHOCTH U JUIMHY TYTH OKPYKHOCTH;

Beluucnsate NIUHBI JTHUHEHHBIX SJEMEHTOB (UTYP W HX YIJIBI, HCIONb3YS H3y4YCHHBIE
dbopmynbl, B TOM uuciae (GOpMYJIbl IIUHBI OKPYXHOCTH M JJUHBI JYTH OKPY>KHOCTH,
dhopmynel Tomanaei uryp;

Pemate 3amaum Ha N10Ka3aTEIbCTBO C HUCIOJB30BAaHUEM (OPMYJ JJIUHBI OKPYXKHOCTH U
JUTMHBI TyTU OKPYKHOCTH, GOpMyJI Tomaaei puryp;

Pemate mpakTHueckue 3adauM, CBSI3aHHBIE C HAXOXKJICHHUEM T'€OMETPUYECKHUX BEJIMYMH

(McToab3ys IpU HEOOXOAUMOCTH CIPABOYHUKU U TEXHUUYECKUE CPE/ICTBA).

BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYYUTHLCA:

Boruncnsate miomanu ¢Guryp, COCTaBlIEHHBIX U3 JABYX WK 0oJjiee MPSIMOYTOJIbHHUKOB,
napasuiesorpaMMoB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

Boruncnarh miuomaad MHOTOYTOJBHUKOB, HCIIONIBb3Ysl OTHOIICHHUSI PAaBHOBEIUKOCTH U
PaBHOCOCTABIIEHHOCTH;

[TpumensTh anrebpandecKkuii 1 TPUTOHOMETPUUYECKUN amnmnapar ¥ UIEH JBUKEHUS MPU
pEIICHUH 3a/1a4 Ha BBIYMCIICHUE TI0MAZe MHOTOYTOJIbHUKOB.

Koopaunatbi

BrInmyckHUK HAyduTCS

Breraucnsats JJIMHY OTPEC3Ka IO KOOpJAHMHATaM €TI0 KOHIOB; BBIYHUCIIATH KOOPAWHATBI
CCPCOANHBI OTPE3KaA,

Hcnonb30BaTh KOOPAUHATHBIA METO JIUISl U3YUYEHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.

BrInyCKHHK ITOTYy4YUT BO3MOKHOCTh

OBJIaI[eTB KOOPpAWMHATHBIM MCTOJAOM PCHICHUA 3aaa4 Ha BBIYUCIICHNEC U NOKA3aTCIILCTBO,

[TprobpecTu OMBIT MCIIOJIB30BAHUSI KOMITBIOTEPHBIX MPOTPaMM JUIs aHaJW3a YacTHBIX

CJIy4aeB B3aMMHOI'0 PACIOJI0KEHUS OKPYKHOCTEHN U IPSAMBIX;

[TprobpecTy OMBIT BHIIOTHEHHS TPOSKTOB.
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BexTopsl
BrInmyCckHUK HaydHuTCs

e OrnepupoBaTh € BEKTOpaMH: HAXOJUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJlaHHBIX
TF€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIN IPOU3BEACHUIO 3aJAHHOIO BEKTOpa Ha YHCIIO;

e HaxomuTe U1 BEKTOPOB, 3aJaHHBIX KOOPAVMHATAMH: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPAMHATHI MPOU3BENEHUS BEKTOpa Ha YHCIIO,
NpUMEHsSISE  NpU  HEOOXOAMMOCTH  IMEPEMECTUTENbHbIH, COUYCTATENIbHBIA WU
pacnpenenuTeNbHbIN 3aKOHBIL;

e BpluHCIATh CKaNAPHOE NPOU3BEICHHUE BEKTOPOB, HAXOJIWUTh YIOJI MEXKIYy BEKTOpPaMH,
YCTaHAaBJIMBATh NEPIEHAUKYISIPHOCTD IPSIMBIX.

BrINyCKHUK NTOJIyYUT BO3MOXHOCTh
e OBnaaeTh BEKTOPHBIM METOAOM JUIsl PELICHHUS 3a7a4 Ha BBIYMCIICHUE U 1I0KA3aTEIbCTBO;

o [IpuoOpecTu OMBIT BBIMOIHEHUS POEKTOB.

Ilnanupyemble pe3yabTaThl 00y4eHHs] TeOMeTPHH:

7 kaacce

Pacno3naBath Ha 4epTexax, PHUCYHKAaX, MOJENIAX U B OKpPYXKAalOLIEeM MHUpPE IUIOCKHE WU
IPOCTPAaHCTBEHHBIE T€OMETpHUecKue GUryphl (TOUuka, MpsiMasi, OTPE30K, JIyd, yroj, TPeyrojlbHUK,
OKpY’KHOCTb, 11ap, cepa, napajuiesenumnes], mupaMmuaa u ap.);

Pacnio3naBatb BUJIbI YTIIOB, BU/IbI TPEYTOJIbHUKOB;

OmnpenensaTe 1Mo 4epTexxy ¢Gurypbl e€ mapaMmeTpbl (AIMHA OTpe3Ka, IpaJycHas Mepa yria,
3JIEMEHTHI TPEYTOJIbHUKA, IEPUMETP TPEYTroJbHUKA U T.[1.);

Pacno3naBath pa3BepTkH KyOa, NpPSMOYTOJBHOIO MNapajuleienurena, MPaBUIbHOW MUPaMUIbI,
IWIMHAPA U KOHYCA;

[Tonmp30BaThCsl  S3BIKOM TE€OMETPHM JUISI ONUCAHUS NPEIMETOB OKPYXKAIOIIEro MHUpa M HX
B3aMMHOT'O PacIOJIOKEHUS;

Pacno3naBath W wM300pakaTb Ha 4YepTe)Xax M PUCYHKAX TIeOMETpHUYeCKHue QUrypsl U HX
KOH(UTypaIuu;

HaxoauTe 3HaYeHMs JUTMH JTUHEHHBIX IEMEHTOB (QUTYpP U UX OTHOLICHHMS, IPaTyCHYIO MEpY YIJIOB
ot 0° 1o 180°, mpumenss onpeenenus, CBOMNCTBA U PU3HAKU (QUIYDP M MX DJIEMEHTOB, OTHOMIEHHS

¢uryp (paBeHCTBO, CpaBHEHHE);
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PemaTe 3aaun Ha JOKa3aTENbCTBO, ONUPASICh HA U3yUYEHHBIE CBOMCTBA (PUTYp U OTHOLIEHUHN
MEXKy HUMU U IIPUMEHSAS U3YUYEHHbIE METOBI 10Ka3aTeIIbCTB;

Pemats mpocreimme 3agadd Ha MOCTPOCHUE, NPUMEHSAS OCHOBHBIE aJTOPUTMBI IOCTPOCHMS C

ITOMOILBIO IUPKYJISA U JTUHEUKH.

8 kiace

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHEM «T€OMeTprUUecKas Gurypay;

e OmnepupoBath Ha 0a30BOM YpPOBHE TMOHSTHSMHU: UYETHIPEXYTOJbHUK; SJIEMEHTHI
YETBIPEXYTOIbHUKA;  MHapajjIeiorpaMM;  CBOWCTBA  IapajuleJorpaMMa;  IPU3HAKH
napajieiorpaMMa; MPSMOYTOJIBHUK; pOMO; KBaapaT; Tpamnenus; [IeHTPaTbHBIA YyTOJ;
BIIMCAHHBIM YTOJI; OKPYKHOCTh, OINMCAHHAs OKOJO YETBIPEXYTOJbHUKA; OKPYKHOCTb,
BIIMCAHHAs B YETHIPEXYTOJbHUK.

e VYMeThb NPUMEHATh K PEIICHUIO BBIYMCIMTEIBHBIX 3aJa4 M 3aJlad Ha JI0Ka3aTelIbCTBO:
CBOMCTBa IMapajuleIorpaMMa; IPU3HAKK [apajUIeiorpaMma; CBOMCTBO CYMMBI YIJIOB
YeThIPEXYTONbHIKA; MPU3HAKK TMMapajuiesorpaMma; Mpu3HaKu poMOa; CBOMCTBa KBajpaTa;
onpejiesieHue paBHOOEAPEHHON Tpamenuu; CBOMCTBO CpelHed JMHUM TpPEyrojbHUKA;
CBOMCTBO Cp€lIHEW JIMHUM Tpaleluu; CBOMCTBA BIMCAHHBIX YIJIOB; CBOWCTBO M INPU3HAK
BIIMCAHHOT'O B OKPY’KHOCTb YETHIPEXYTOJIbHUKA; CBOMCTBO M NMPHU3HAK YETHIPEXYTOJIbHUKA,
OMHMCAHHOT'O OKOJIO OKPY>KHOCTH; CBOMCTBO OMCCEKTPUCHI TPEYTOJLHUKA,

e VYMeTh M300pakaTh C MOMOIMIBIO YEPTEKHBIX HHCTPYMEHTOB T'€OMETpUYECKHUE (PUTYPBHI:
napajuiesiorpaMm; MpsiMOYTOJIbHUK; poMO; KBaJapaT; TPameluuio; OKPYKHOCTb, OMUCAHHYIO,
OKOJIO YETBIPEXYTOJIbHUKA; OKPY>KHOCTh, BIMCAHHYIO B UETHIPEXYTOJIbHUK;

e l3BiekaTh, MHTEPIPETUPOBATH U TPEOOPA30BHIBATH WH(POPMALUIO O TEOMETPHUYECKHX
¢durypax, MpeacTaBlICHHYIO Ha YepTexkKax;

o [IpumensTs reoMerprueckre (GaxKThl IS PEUISHUS 3aa4, B TOM YHCIE, TMPeInoararolmnx
HECKOJIBKO IIaroB PELIEHUS;

o ®opMynHpOBaTh B MPOCTEHIINX CIIy4asiX CBOMCTBA U MPU3HAKH UTYD;

e U300pakaTh TUTIOBBIC MJIOCKUE (PUTYPHI;

e U3oOpaxaTs reoMeTpudecKre GUTyphl IO TEKCTOBOMY U CHMBOJIBHOMY OIUCAHUIO;

e OrnepupoBath MOHATUSIMU: PABEHCTBO UTYD, paBHBIC (PUTYPHI, PABEHCTBO TPEYTOJIHLHUKOB;

[IapaJUICIIbHOCTD MPSIMBIX; IEPHEHIUKYJSAPHOCTh IPSAMBIX; YIJbl MEXKIy IPSIMBIMU;
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MEePIEHIUKYJISP, HAKIIOHHAs, MPOEKUHUs; moaodue ¢uryp, moaoOHble (GUTYpHI, MOAOOHBIE
TPEYTOJIbHUKH;

o [Ipumensate Teopemy dasieca U TEOpeMy O HNPONOPLUOHAIBHBIX OTPE3KAaX NPHU pEIICHUH
3ajauy;

o [Ipumensats Teopemy [ludaropa npu pemiennu 3anay;

o [IpumeHsATH 3HaUEHUS U OIpENETCHUs] CUHYyca, KOCUHyca U TaHreHca Juis yrioB 30°, 45°,
60° , 6a30BBIC TPUTOHOMETPUIECKHE COOTHOIICHHS MPH PEIICHUH 3a/1a4;

o [lpumensate Qopmynabl UIsi  BBIUKCICHUS  XApAaKTEPUCTUK  (NMEPUMETp, IUJIOLIAb)
napasuiesniorpamMmma, pom0Oa, KBajpara, npsiMOyrojibHUKa, TPEYrOJIbHUKA U TPaNeLuu;

e VYMeTh pemiaTh 3a7a4d I€OMETPUYECKOTO COJEpKaHUs, B TOM YHCJIE B CUTYyalUsX, KOrna
QITOPUTM pPEUICHUS HE CJEeyeT SBHO U3 YCIIOBHS, BBIOIHATH HEOOXOJUMbIE IJISl pELICHUS
3aJlauM JOTMOJIHUTEIbHBIE MMOCTPOCHUS, UCCIEI0BATh BO3MOKHOCTh IPUMEHEHUSI TEOPEM U

dbopMyIT TSI pelicHUS 3a/ad.
9 kaace

® CDOpMy.]'II/IpOBaTI) OIpCACIICHUA: CHUHYCA, KOCHMHYCA, TAHI'CHCA, KOTAHI'CHCa YyIJla OT 0 a0

180"; cBOICTBO CBA3M JUIMH JUArOHAIEN U CTOPOH MAPaLIeIOrpPaMMa;
o  dopmynupoBaTh U Pa3bICHATH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKICCTRO;

e BruIuKCIITh 3HAUCHUEC TpHFOHOMeTpH‘{CCKOﬁ (1)YHKLII/II/I yrjia 1O 3HAa4YCHHUIO OJIHON M3 €ro

3aJIaHHBIX (YHKIIHH;

L4 (DOpMy.HI/IpOBaTB N OOKa3bIBaATb TCOPEMbLI: CMHYCOB, KOCHHYCOB, CJIICACTBUA N3 TCOPCMbI

KOCHMHYCOB U CMHYCOB, O INIOIIa1 OITMCAHHOI'O MHOI'OYI'OJIbHHKA,

e 3anuchiBaTh U JIOKA3bIBATh (POPMYIIBI IS HAXOXKACHUS TUIOMIAJN TPEYTOJIbHUKA, PaIIyCOB

BIIMCAHHOW M ONIMCAHHOW OKPYKHOCTEU TPEYTOJIbHUKA.

e [l0SACHATH, YTO TAKOE LEHTP U UEHTPAIBHBIN yTOJl MIPABUIBHOIO MHOTOYTOJIbHUKA, CEKTOP U

CETMEHT KpyTa;

e  @opmyJIHMpPOBaTh: ONPEAECIEHUE ITPABUIBHOIO MHOIOYTOJIbHUKA; CBOWCTBA MTPABUIIBHOIO

MHOT'OYTOJIbHHKA,

L4 I[OK&BBIB&TB CBOMCTBA IMpaBUJIbHBIX MHOI'OYT'OJIbHUKOB,
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3anuchBaTh U Pa3bsCHATH (POPMYJIBI JJIUHBI OKPYKHOCTH, IUIOIIAJM KPyra; JUIMHBI TYyTH,
IUIOWAAN CEKTOpa, (OpMyJbl sl HAXOXKIEHUS pPAaJUyCOB BIUCAHHOW M ONMCAHHOU

OKPY’KHOCTEH MPAaBWJIBHOIO MHOTOYT'OJIbHUKA;

Crpouth ¢ NOMOIIBIO HUPKYJIS U JUHEWKHU IPABUIBHBIA TPEYTOIbHUK, YETHIPEXYTOJIBHUK,

IECTUYTOJIbHHUK;
OnnceBaTh NPSMOYTOJIBHYIO CHCTEMY KOOPIWHAT;

dopMyaUpOBaTh OMpPEACIICHUE YpaBHEeHUsI (DUTYpBI, HEOOXOUMOE U IOCTATOYHOE yCJIOBHS

mapaJluICIIbHOCTH ABYX IPAMBIX]

3anuchIBaTh U JOKa3bIBaTh (POPMYJIbI pACCTOSHUS MEXKAY BYMsI TOUKaMU, KOOPAWHAT

CepeIMHbI OTPE3Ka;

BoiBoauTh ypaBHEeHHE OKPY>KHOCTH, OOIlee ypaBHEHHUE MPSAMOM, YypaBHEHHUE MPSIMOi ¢

YTI0BBIM KO3 (DUIIMEHTOM;
Jloka3bIBaTh HEOOXOIMMOE U IOCTATOYHOE YCJIOBHE MAaPAJUIETbHOCTH IBYX HPSMBIX;
[TpuMeHATh N3yueHHbIE ONPEEIIEHNUS, TEOPEMBI U (DOPMYJIBI K PEILICHUIO 3a/1a4;

OnuceiBaTh TMOHATHUSA BCKTOPHBIX M CKAJIAPHBIX BCJIWYHNH. I/IJ'IJ'II-OCTpI/IpOBaTB IIOHATHUC

BCKTOpa,

CDOpMYJ'IHpOBaTI) OIIpCACIICHUC MOAYJII BCKTOpPA, KOJJIMHCAPHBIX BCKTOPOB, PAaBHBIX
BCKTOPOB, KOOpAUHAT BCKTOPA, CYMMBI BECKTOPOB, PAa3HOCTU BCKTOPOB, IIPOTHUBOIIOJIOKHBIX

BCKTOPOB, YMHOKCHHUS BCKTOPA HA YHUCJIO, CKAIIIPHOI'O IMTPOU3BCACHUA BCKTOPOB,

qDOpMYJIHpOBElTI) CBOMCTBA: PaBHBIX BCKTOPOB, KOOPAWMHAT pPAaBHBIX BCKTOPOB, CIIOXCHHA
BCKTOPOB, KOOPAHWHAT BCKTOPA CYMMBI U BCKTOpPaA PA3HOCTHU ABYX BCKTOPOB, KOJUIMHCAPHBIX
BCKTOPOB, YMHOXCHHA BCKTOpPA Ha YHCJIO, CKAJLAPHOI'O IMPOU3BCACHUA ABYX BCKTOPOB,

MEPIIEHANKYIISPHBIX BEKTOPOB;

ﬂOKaBBIBaTL TCOPCMBI: O HAXOXICHHHW KOOPpAHWHAT BCKTOpA, O KOOpAMHATAX CYMMBbI H
PasHOCTH BCKTOPOB, 00 YCJIOBHHM KOJUIMHCAPHOCTH JABYX BCKTOPOB, O HaAXOXICHHUU

CKaJIIPHOTO MPOM3BEICHHS IBYyX BEKTOPOB, 00 YCIOBUHU MEPIEHANKYISIPHOCTH;

Haxomuts KOCHMHYC yIiia MEeXay IBYMs BEKTOPaAMHU;
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e OrnuceiBaTh IpeoOpa3oBaHus (QUIyp: NapajUIeNIbHBIA IEPEHOC, OcCeBasi CUMMETPUS,

LEHTpaJIbHasi CHMMETpPHUS, IOBOPOT, TOMOTETHSI, TIOJJO0HE;

e @opMynHpOBaTh OINpEACIEHUS: JBUKEHHS; PpaBHbIX (QUIYyp; TOYEK, CHMMETPUYHBIX
OTHOCUTENBHO MPSAMOM; TOUYEK, CAMMETPUYHBIX OTHOCHUTEIBHO TOYKH; (PUTYpbI, UMEIOLIEH

0Cb CUMMETpUH; (PUTYPBL, UMEIOLIEH HEHTP CUMMETPHH; OJOOHBIX (QUTYP;

e dopmynupoBaTh CBONCTBA: ABWXEHHS, MapaUIeILHOTO IEPEHOCA, OCEBOM CHMMETPUH,

HCHTpaHBHOﬁ CUMMCTpPHH, ITIOBOPOTA, TOMOTCTHUU,

o ,HOK&SI)IB&TB TCOPEMBIL: O CBOMCTBaxX napaJuiCJibHOTO TICpPCHOCA, OCEBOM CUMMCTpPHH,
HCHTpaHBHOﬁ CUMMCTpPHH, ITOBOPOTA, TOMOTCTHH, 00 OTHOIIECHUH IIoIaae HO)IOGHI)IX

TPCYI'OJIbHUKOB.

V. BocnuTaTe/ibHbIii KOMIIOHEHT B 00y4eHUH

7 kiaace .

Paspea 1. e pa3BuTHE Yy  OOydyarommxcs MIPOCT-PaHCTBEHHOI'O

I'eomeTpnuyeckue BOOOpDaKEHHUS M  JIOTHYECKOTO  MBIIUICHUS  MyTeM

¢urypsi CHCTEMAaTUYECKOIO0 HM3YYEHHS] CBOMCTB T'€OMETPUYECKUX
buryp Ha IIOCKOCTH;

e DPa3BUTHE T€OMETPUUYECKON MHTYULINH;

o (dopMupoBaHre a0CTPAKTHOTO MBIIILICHHUS;

e Da3BUTHE y yYalIUXCs TPaMOTHOM YCTHOM U MUCHBMEHHOU
peun;

e BOCIIUTaHHE aKKypaTHOCTH, HaCTOMYMBOCTH u
OpraHMW30BaHHOCTU IMPU TOCTPOCHUU TI'E€OMETPUUECKUX
YEPTEKEU.

Paznen 2. U3mepenne e (opMHUpPOBaHHE MATEMaTHYCCKOTO CTHJIS MBIIIJICHHUS,

reoMeTpuYeCKnX BKJIFOYAIONIETO0 B Cce0S HWHAYKIHIO W JEAYKIHIO,

BEJIHYHH 00001IeHNE W KOHKpPETH3aIlii0, aHaJIu3 © CHHTE3,
KJIaCCU(PUKAIMIO ¥ CHCTeMaTHU3aIlHI0, abcTparupoBaHue 1
aHaJIOTHIO;

e TIpHOOpETEHUE HaBBIKOB 4ETKOI'0 BBITIOJTHEHHUS
MaTEeMaTHUYECKUX 3aIlMCEH;

e BOCIIUTaHHE TBOPUYECKOTO CTHIIA MBIIIJICHUS,
BKJIFOYAIOIIETO B cebs CO00OpPa3UTENBHOCTD,
HaOJII0IaTENBLHOCTD, XOPOIIYIO MaMsITh, OCTPBII
rirazomep, paHTa3ui0, BHUMATEIHbHOCTD;

e BOCIIUTAaHHME TMPUBBIYKM K CaMOMNPOBEPKE, IMOTUMHEHUS
CBOMX JICUCTBUM IIOCTABJICHHOM 3aj7adye, JOBEIACHUS
HA4YaToN pabOTHI A0 KOHIIA.

Pa3znen 3. I'eomerpust o (GopMHUpOBaHHE y YYAIIUXCS MPEACTABICHUS O TEOMETPHUH
B HCTOPUYECKOM KaK 4acTH OOIIeueIOBEYeCKON KYIIbTYPHI;

pa3BUTUH e BOCHHO-TIATPUOTHYECKOE BOCIIUTAHUE YUAIIUXCS:
COOOIIEHNE UCTOPUUYECKUX TAHHBIX, OKA3bIBAIOIINX POJIb
y4€HBIX — MATEMATUKOB B YKPEIUICHHH 000POHHOW MOIIH
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Halled CTpaHbl;
BKJIQJI OTEYECTBEHHBIX YUYEHBIX B PA3BUTHE T€OMETPHUHU.

8 ki1ace
Pa3pea 1. e pa3BUTHE y oOyyJaronuxcs MIPOCTPAHCTBEHHOTO
YeTbipexyrojabHUKH. BOOOpa)XEHHUS W  JIOTHYECKOTO  MBIIUICHUS  IyTeM

CHUCTEMATHYECKOT0 HW3Y4YEHHUsI CBOMCTB TI€OMETPUYECKUX
¢Guryp Ha IJIOCKOCTH;

pa3BUTHE FEOMETPUYECKON UHTYUIINH;

(dopMupoBaHre a0CTPaKTHOTO MBIIUICHHUS;

pa3BUTHE y yYaIIUXCS TPAMOTHOM YCTHOM M NMUCbMEHHOU
peun;

BOCIIUTAHUE AKKypaTHOCTH, HaCTOM4YMBOCTH "
OpPraHNW30BaHHOCTU IPU TIOCTPOCHUU TI'E€OMETPUUECKUX
YEPTEKEH.

Paznen 2. Illonodoue
TPEyroJbHHUKOB.

dbopMUpOBaHHE MaTEMATHYECKOTO CTHJIS  MBIIUICHUS,
BKJIFOUAIONIETO B Cce0S MHAYKIHIO H  JICAYKIIHIO,
00001IeHNEe W KOHKpPETH3allMi0, aHadu3 ¢ CHHTE3,
KJIACCU(UKAIMIO U CUCTEMaTH3aIUI0, a0CTparupoBaHue U
AHAJIOTHIO;

prOOpeTeHUE HaBBIKOB yETKOro BBIITOJIHEHUSA
MaTEMaTHYECKUX 3aIIMCE.

Paznen 3. Pemienue

BOCIIMTAHUC IIPUBBIYKK K CaMOIIPOBCPKEC, IMOAYNHCHHA

NPSAMOYT0JIbHBIX CBOMX JICMCTBHMM IIOCTABJICHHOM 3ajade, JOBEIACHHUS
TPEyroJbHHUKOB. Ha4yaToOW pabOTHI IO KOHIIA.
e BOCIIUTaHHE TBOPYECKOTO CTHIIA MBIIIJICHUS,
BKJIFOUAIOIIIETO B ce0st CO000pa3UTENHHOCTD,
HaOIIOJATEILHOCTD, XOPOIIIYIO IaMsITh, OCTpBIT
riazomep, paHTa3ui0, BHUMATEIHbHOCTD.
Pa3pnen 4. e (opMHUPOBaHHUE Y yYAIIMXCS MPEACTABICHUS O T€OMETPUHU
MHOroyroJbHHKH. KaK 9acTH OOIIEYEIIOBEUECCKON HAYKH U KYJIbTYPHI;
ITnomann e BOCHHO-TIATPUOTHUYECKOE BOCIIMTaHUE YYAIIUXCS:
MHOI0YT 0JIbHUKOB. COOOIIIEHNEe UCTOPUIECKUX JTAHHBIX, TTOKA3BIBAIOIIUX POJIh
YYEHBIX — MATEMATHKOB;
e BKJIQJI OTCYCCTBEHHBIX YUYEHBIX B Pa3BUTHE T€OMECTPHH.
9 kaacce

Paznen 1. Peinenue
TPeyroJibHHKOB

GopMHpOBaHHE YMEHHE TMPOSBJSATH  MOJOXHUTEIBHOE
OTHOIIICHUE K YPOKaM FeOMETPHH;

¢dbopMupoBaHe aOCTPAKTHOTO MBIIUICHHUS,

pa3BUTHE Yy y4YalIUXCs I'PAMOTHOM YCTHOM U NUCbMEHHOU
peuw;

BOCIIMTAaHUC AKKYpaTHOCTH, HAaCTOMYHMBOCTH nu
OpraHn30BaHHOCTH IIPpH IIOCTPOCHHUU TI'COMCETPHYCCKUX
YepTeKeEN;

dbopMuUpoBaHHE HHTEpeca K M3YYEHHIO TEMBl U
JKEeJTaHUsl TIPUMEHSATh TMPUOOPETEHHBIE 3HAHUA W
YMEHHS;

dbopmupoBaHue ymeHus (GpopMynupoBaTh COOCTBEHHOE
MHEHUE;
dbopMupoBaHue MMOHUMAaHUS HEOOXOTUMOCTH
00pa3oBaHus, BEIPAXKEHHON B peoliajJaHui yueOHO-
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IMIO3HABAaTCIBbHBIX MOTHBOB.

Paznen 2. e (opMUpOBaHHE MATEMaTHYECKOIO CTHJIS  MBIILICHUS,
I[IpaBuabHBIE BKJIIOYAIONIETO B Ce0S HMHAYKUUIO U JEAYKIHIO,
MHOIOYT OJIbHUKH 0000I1IeHNe W KOHKpPETU3allMi0, aHaiu3 ¢ CHHTE3,
KJIaCCU(PUKALMIO ¥ CUCTEeMaTU3alNI0, abCcTparupoBaHue U
aHAJIOTHIO;
e TpHOOpETEHUE HaBBIKOB 4ETKOT0 BBITIOJTHCHUS
MaTEeMaTHYECCKUX 3aITHCEH;
e BOCIIHMTaHHE TBOPYECKOTO CTHUIIS MBIIICHUS,
BKJIFOUYAIOILETO B cebs CO00pPa3UTENBHOCTD,
HaO0JII0/1aTEIHHOCTD, XOpOIIYID  TaMSATh, OCTpBIH
riazomep, paHTa3no, BHUMATEIbHOCTH;
e BOCIIUTAHHE TMPUBBIYKM K CaMOMPOBEPKE, MOTUYMHEHUS
CBOMX JICMCTBHUM IIOCTABJICHHOM 3aj7ade, JOBCIACHHUSI
Ha4yaTou padoThl 10 KOHIIA;
e DPa3BHUTHE MO3HABATEIHHOTO HHTEPECA K MATEMATHKE.
Pa3znen 3. e (opMHUPOBaHUE Y yYAIIMXCS MPEACTABICHUS O T€OMETPUU
JlexapToBbI KaK 4acTH OOIIEYEIOBEUECKOUN KYJIbTYPHI;
KOOPJAUHATHI e BOCHHO-TIATPHUOTHYECKOE BOCITUTAHHE YYAIIUXCS:

COOOIIEHNE UCTOPUIYECKUX JTAHHBIX, TTOKA3BIBAIOIINX POJh
YYEHBIX — MATEMAaTUKOB B YKPETUICHHH 0OOPOHHOM MOIIU
HAIlIEW CTPaHBbI;

dbopMUpOBaHUS yMEHHUS IUIAHUPOBATh CBOU JICWCTBHS B
COOTBETCTBUHU C YU€OHBIM 3a/IaHUEM;

BKJIQJI OTEYECTBEHHBIX YUEHBIX B PA3BUTHE '€OMETPUH;

dbopmupoBaHue ymeHHs paboTaTh B KOJUIGKTUBE W
HaXOJIUTh COIJIACOBAHHBIE PEILICHNUS;

dbopMupoBaHHEe yMEHHUS MPEICTaBISATh PE3yJbTaT CBOEH
NEeSATEIBbHOCTH;

dbopMupoBaHHe WHTEpEca K M3YyYEHHUIO TeMbl M KeJlaHUs
IPUMEHSITh IPUOOPETEHHBIC 3HAHUS U YMEHHUSI.

Pa3znen 4. BekTopbl

dbopMupoBaHHEe HABBIKOB CaMOCTOSITEIBHOW  paboThI,
aHanM3a cBoei paboThI;

dbopmupoBanue LEJI0CTHOTO MHUPOBO33pPEHUS],
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAYKU ¥ OOIIECTBEHHOU MTPaKTUKH;

dbopMupoBaHHEe YMEHHUS KOHTPOJIHUPOBATH IMPOLIECC CBOECH
MaTEeMaTHYECKOU eSATEeIbHOCTH;

dbopMupOBaHHEe OTBETCTBEHHOT'O OTHOIICHUS K TIOJTYyYEHUIO
HOBOM WH(OpMAIMK, TOTOBHOCTH K CaMOpPa3BUTHIO U
caM000pa30BaHUIO0 HA OCHOBE MOTHBAIIMU K OOYYCHHIO U
MTO3HAHUIO;

dbopMupoBaHHe MPEACTABICHUS O MAaTEeMAaTHUYECKON HayKe
Kak cdepe MaTreMaTU4ecKodl JesITeNbHOCTH, O e€
3HAYMMOCTH JIJI Pa3BUTHUS LIMBUIN3ALINM;

Pa3znea 5.
I'eomerpuueckue
npeodpa3oBaHus

¢dbopMUpOBaHKEe OTBETCTBEHHOTO OTHOIICHUSI K YUCHHUIO;
pa3BUTHE HACTOWYMBOCTH B JOCTHXEHHUHM IMOCTABJICHHOU
1 (SH1% N

MOJOKUTENbHAsA aJicKkBaTHas CaMOOIIEHKa Ha OCHOBE
3a/IaHHBIX KPUTEPHUEB YCIICIIHON y4eOHOM AesITeTbHOCTH;
dbopMupoBaHNE YMEHUS OpPHEHTHPOBATHCS Ha AaHAIN3
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COOTBETCTBUSI PE3YyJbTATOB TPEOOBAHUS KOHKPETHOM
y4eOHOM 3a/1auu;
pa3BUTHE HACTOWYMBOCTH B JOCTHUKEHHUHM MOCTABICHHOU

LEJH.
Pa3znea 6. e (opMupoBaHHE TOTOBHOCTH K  CaMOpPa3BUTHUIO U
HauanbHble caMo00pa30BaHMIo;
cBe/leHMS 110 e (opMUpOBaHHE HABBIKOB COTPYJHHUYECTBA B Pa3HBIX
cTepeoMeTpHH y4€OHBIX CUTYaIHIX.

dbopmupoBaHUEe MOHUMAHUS HEOOXOAUMOCTH 00pa30BaHUs,
BBIPAKEHHOW B mpeoOiajaHuy y4eOHO-II03HABATENbHbIX
MOTHMBOB M MPEANOYTEHUH COIMAIBHOIO CII0c00a OLIEHKU
3HAHUM;

dbopMupoBaHIe HHTEpEca K HOBOMY y4eOHOMY MaTepHaiy;

dbopMupoBaHie MATEMATUYECKON MHTYULIUU.

VI. YueoHo-MeTOAMYECKOE H HH(OPMALIMOHHOE OCHAIIleHNEe 00pa3oBaTeIbHOronpoiecca

HOpMaTI/lBHble AOKYMEHTBI

1.®enepanbHbli TOCYJApCTBEHHBIM 00pa3oBaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIEro
oOpazoBaHwUsI.

2. IlpumepHble mporpaMmbl  OCHOBHOTO oOmiero obpazoBanusi. Marematuka.(CtangapThl
BTOpOro nokoJyienus.) — M.: [Ipocsemenue, 2010.

3. Marematuka: nporpammbi:5-9 kmaccel/ A.I.Mepsnsk, B.b.ITomonckuii, M.C.Skup,

E.B.By1ko (Anroputm ycniexa)M.:Bentana-I'pad, 2013.
Y4eOHO-MeTOANYeCKH KOMILIEKT

1. T'eomerpus: 7 kiacc: y4eOHUK JUIs yyanuxcs obmeoopasoBarenbHbIxX mkon/ A.I.Mep3isk,

B.B.Ilononckwuit, M.C.flkup.- M:Benrtana-I'pad,2012.

2. Teometrpusi: 7 kjacc: AUIAKTHYECKHE MaTepuaibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX padboT/

A.I' ' Mep3msik, B.b.ITononckuii, M.C.flkup.- M:Benrtana-I'pad,2013.

3. Teomerpusi: 7 xnacc: paboune terpaau Nel,2/ A.I'.Mepaznsik, B.b.Ilononckuit, M.C.Skup.-
M:Benrana-I'pa,2013.

4. Teomerpus: 7 kimacc: merogudeckoe nmocooue/E.B.bymko, A.I'.Mep3nsak, B.b.ITonoHckui,

M.C Sxup.- M:Benrana-I'pad,2013.

5. T'eomertpus: 8 kiacc: yueOHUK Ui ydaniuxcst o0ieoopazoBaTenbHbIX mKoa/ A.I.Mep3sk,

B.b.ITononckwuit, M.C.flkup.- M:Benrtana-I"pad,2013.

6. I'eomerpus: 8 Kkmacc: qUIAKTUYECKHE MaTepHaibl: COOPHHK 3a7ad U KOHTPOJIBHBIX paboT/
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A.I''Mep3isik, B.b.Ilononckuit, M.C.Skup.- M:Bentana-I'pad,2013.

7. T'eomerpus: 8 kiacc: paboune terpaau Nel,2/ A.I'.Mep3snsk, B.b.Ilomonckuii, M.C.Sxkup.-
M:BenTana-I'pad,2013.

8. T'eomerpus: 8 xmacc: meronndeckoe nmocooue/E.B.bytiko, A.I'.Mep3znsk, B.b.ITononckwit,

M.C.SAkup.- M:Benrtana-I'pad,2013.

9. T'eomerpusi: 9 kiacc: yueOHHK IS y9amuxcs o0meo0pa3oBaTenbHbIX mKoJ/ A.I'.Mep3iik,

B.b.ITononckuit, M.C.Skup.- M:Benrtana-I'pad,2014.

10. 'eomeTpusi: 9 kiacc: AMAAKTHYECKUE MaTepHaibl: COOPHUK 3a7a4 M KOHTPOJIbHBIX padoT/

A.I''Mep3nsixk, B.b.ITononckuit, M.C.Skup.- M:Bentana-I'pad,2014.

11.T'eometpust: 9 knacc: padoune Tetpanu Nel,2/ A.I'.Mep3ansk, B.b.ITononckuit, M.C.Sxup.-
M:BenTana-I'pad,2014.

12.T'eometpus: 9 kinacc: metoauueckoe nmocodue/E.B.byniko, A.I'.Mep3msik, B.b.Ilononckwii,

M.C.SAkup.- M:Benrtana-I'pad,2014.
CnpaBouHblie MOCOOHS, HAYYHO-TOMYJISIPHASI H HCTOPUYECKAsI JTUTEPATypa
1. BbaBpun U,U,, ®pudyc E.A. Crapunnslie 3amauu. — M: IIpocBemenue, 1994.

2. T'aBpmioBa T.Jl. 3anumarenbHas maTemaTtuka . 5-11 kmaccel. — Bonrorpaa: Yuurens,

2008.
3. JleBurac I'.I'. HectannapTHsie 3agaun o mateMatuke. — M.: MJIEKCA, 2007

4, ®dapkoB A.B. MaTemMaTruueckue oMMITHAbI B IKoste: 5-11 kmacceel. — M.: Aiipuc-IIpecc,

2005.
5.http://www.kvant.info/ XKypnan «KBant»
6.1Tuuyrun JI.®. 3a ctpanumamu yuyebnuka anreOpsl. — M. @ [Ipocsemenue, 2010

7.T'ycee B.A. COopHuk 3amau mo reomerpuu:5-9 kiaccel.-M:Onukc 21 BeK:Mup u

obpaszoBanue,2005
8.I1oita JIx.Kak pemats 3anauy? — M.:IIpocsemenue, 1975.

9. Hlapeirun N.®., Epranxuesa JI.H. Harnsanas reomerpust. — M.:MHUPOC, 1995.
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