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HOACHUTEJIBHASA 3AIIUCKA
OO0wmas xapakrepucTuka yueOHoro npeamera «I'eomerpusi»

IIpenmer «I'eomeTpusa» saBiasgeTCA pa3fenom Kypea «MareMaTuka.

PabGouas mnporpamma 1o reoMmeTpuu i oOyyaromuxcs 7-9  kimaccoB
pazpaborana Ha ocHOoBe @DenepanbHOro TrOCYJapCTBEHHOrO 00pa30BaTEIbHOIO
CTaH/JapTa OCHOBHOT'O OOHIEro o0pa3oBaHUsl C YYETOM M COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUN, NPEABABISIEMBIX K MAaTeMAaTHUYECKOMY OOpAa30BaHMIO, U TpPaJHULIMMA
poccuiickoro 00pa3oBaHUs, KOTOpble OOECIEeUMBAIOT OBJAJACHHE KIIOUEBBIMU
KOMIIETEHIIMSIMHA, COCTAaBJISIOIIMMUA OCHOBY /I HENPEpPHIBHOIO 00pa3oBaHUsl U
CaMOpa3BUTHUS, a TaKXKe IEJIOCTHOCTh OOIIEKYJIbTYpPHOIO, JMYHOCTHOTO U
NO3HABATEIBLHOrO pa3BUTHs oOydarouuxcs. B paGoueil mporpamme ydTeHbl UJIEU U
nojiocxkenust KoHuenuu pa3BuTUs MareMaTtuyeckoro obOpaszoBanus B Poccuiickoit
Oeneparuu. B snoxy 1udpoBoli Tpanchopmaimu Bcex cdep UeIoBeHYeCKOU
JESTEIbHOCTH HEBO3MOXHO CTaThb OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOI1 MaTeMaTHUYECKOW MOJATOTOBKH. YK€ B IIKOJIE MAaTEMAaTHKa CIYKUT OTIOPHBIM
OpEeIMETOM [IJISl M3YYEHHUSI CMEXHBIX AUCIHUIUIMH, a TOCie IIKOJbl peaJbHOMN
HEOOXOJMMOCTBIO ~ CTAaHOBUTCS ~ HENpEephIBHOE  00Opa3oBaHME, 4YTO  TpedyeT
HOJHOLIEHHOM ©a30BOM 0011€00pa30BaTEIbHON MOATOTOBKHM, B TOM UHCIE U
MaTeMaTH4eCKOW. DTO 00YCIIOBIEHO TEM, UTO B HAILIM JTHU PACTET YUCIIO Npodeccui,
CBSI3aHHBIX C HENOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTUKu: U B cdepe
HPKOHOMUKHM, U B OM3HECE, U B TEXHOJOTUYECKUX O0NACTAX, U 1aK€ B T'yMaHUTAPHBIX
cepax. Takum 06pa3oM, Kpyr HIKOJIBHUKOB, JUIsl KOTOPbIX MaTeéMaTHKa MOXET CTaTh
3HaYUMBIM IIPEIMETOM, PACILIUPSIETCA.

Matemartuka sBIsIETCS OJHUM U3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJbI. OHa
o0ecneurBaeT yCHelHoe U3yuyeHHe APYTruX MKOJIbHBIX JUCUMIUINH: (PU3UKH, XUMUH,
uHPOPMATHKHU U T. 7. MaTeMaTuiyeckie 3HaHUsl, yMEHUS U HaBBIKM HEOOXOAUMBI IS
MOJIFOTOBKHU IIKOJIBHUKOB K KU3HU. B mporecce oOyueHus: MaTeMaTHKe MPOBOIUTCS
cUcTeMaTu4ecKas U LieJeHanpaBieHHast padoTa 1o oOLieMy pa3BUTHIO yUallluXCsl.

['eomeTpuss — oOAMH U3 BaXHEHIIMX KOMIIOHEHTOB MAaTEeMaTHYECKOTO
oOpasoBanuga. Ona HeoOXonuMa i NPUOOpPETEHHs] KOHKPETHBIX 3HAHUH O
MPOCTPAHCTBE M MPAKTHUECKU 3HAYMMBIX YMEHHH, (POPMHUPOBaHUS SI3bIKA ONMHMCAHUS
OOBEKTOB OKPY’KAIOLIET0 MHpA, Pa3BUTUSA TMPOCTPAHCTBEHHOTO BOOOpaKeHHUS U
UHTYULUH, MaT€MaTU4YeCKOW KyNbTYpbl, 3CTETHUYECKOrO BOCIUTAHHS YYallUXCS.
W3ydyeHne reoMeTpuM BHOCHUT 3HAUMTENBHBIM BKIaJ B pPa3BUTHUE JIOTHYECKOTO
MBILUICHNUS, B ()OPMUPOBAHUE TMOHATUS JOKa3zaTenbcTBa. [IpakTudyeckue ymeHus u
HABBIKM T€OMETPHUYECKOI0 XapakTepa HEOOXOAMMBI Al TPYIOBOW ACSATEIBHOCTH U
npo¢hecCHOHaTBLHON MOATOTOBKY MIKOJIBHUKOB.



PazButne y yyammxcs TpaBUIBbHBIX MNPEACTABICHUHA O CYIIHOCTA U
MPOUCXOXKJIECHUU TEeOMETPUUYECKUX aOCTpakiui, COOTHOIIEHWU PEaJbHOr0 W
WJIEATBbHOr0, XapaKTepe OTPAKEHUSA MATEMATUUYECKOW HAYKOMU SBJICHUN U MPOLECCOB
pEAIBHOr0 MHPA, MECTE TEOMETPUHU B CHUCTEME HAYK M POJIM MATEMATUYECKOTO
MOJICTUPOBAHUSI B HAYYHOM TMO3HAHUHM M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAay4YHOTO MHUPOBO33PCHUS yUaIllUXCsA, & TAKKE€ KAYECTB MBIIIJICHUS, HEOOXOIUMBIX
JUTSL afjaniTallid B COBPEMEHHOM MH(DOPMAITMOHHOM OOIIECTBE.

esn n3yyeHus yueOHOro Kypca

«MaremaTuKy yXe 3aTeéM Y4YUTh HaJ0, YTO OHA yM B MOPSAIOK IMPUBOIAUTY, -
NMCAJI BEJIUKUN pycckuil ydeHbli Muxawn BacunbeBuu JlomoHocoB. M1 B 3TOM
COCTOMT OJIHa M3 JBYX IleJied OOydeHHs] TEeOMETpPUM KaK COCTaBHOM YacTu
MaTeMaTUKA B IIKOJIE. OTOW IEJIH COOTBETCTBYET JOKa3aTelibHasi JIMHUSA
npenoaaBaHus reomerpuu. HaumHasg ¢ cenpMOro Kiacca Ha YpPOKax I'€OMETPUH
oOydJaroImuiicss y4uTCSd TMPOBOAHWTH JIOKAa3aTeJIbHBIE PACCYXKACHHS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUEHHS, [10KA3bIBaThb HCTUHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOAUTH PACCYXKAECHUSA «OT MPOTUBHOTO», OTINYATh
CBOICTBA OT MPU3HAKOB, (OPMYIUPOBATH OOPATHBIE YTBEPKACHUS.

Bropoii 1nenpr0 u3ydeHUsT TEOMETPUHU SIBISETCS MCIOJIB30BaHHUE €€ Kak
UHCTPYMEHTA IpU PELUICHUM KaK MaTeMaTUYECKHUX, TaK M IPAKTUYECKUX 3a]ad,
BCTPEYAIOIIUXCA B pealbHOM JKU3HU. OKOHUMBIIMM KypC T€OMETPHUM IIKOJBbHHUK
JIOJI’KEH OBITh B COCTOSIHUU OIPEACIIUTh T€OMETPUUECKYIO (UTYPY, OMUCATH CIIOBAaMU
JAHHBIM YEPTEXK WIM PUCYHOK, HAUTH IUIOIMIAJb 3€MEJIBbHOI0 Y4acTKa, pacCUUTATh
HEOOXOAUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabeyst WM TpeOyeMble pa3Mephl rapaxa
TUTSL aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOPAsi, BEIUUCIUTENbHAS JIMHUS B U3YUCHHUH
reoMeTpur B LIKOJIE. [laHHas mpakTUdecKas JIUHUS SBJISECTCS HE MEHEE Ba)XKHOU, YeEM
nepBasi.

JUis 3TOTO YUYWTENI0 PEKOMEHIyeTcs MOoA0MpaTh 3aladdl MPaKTHUYECKOTO
XapakTepa i1 pacCMaTpUBaeMbIX TEM, YUYUTh JE€TEHM CTPOUTh MaTEMATHYECKHUE
MOJIEJIA PEAJbHBIX XW3HCHHBIX CUTYyallUMd, MPOBOJUTH BBIYUCIIEHUS W OLICHUBATH
aJICKBaTHOCTh IMOJY4YEHHOro pe3yiprata. KpaliHe BaxXHO NOAYEPKHUBATH CBA3U
F€OMETPUH C JAPYTMMH NOPEAMETaAMHU, MOTHBHUPOBATH HCIOJIB30BATh OINPEICIICHUS
reOMETPUYECKUX (DUTYp W TOHATHH, JEMOHCTPUPOBATH MPUMEHEHUE TMOTYyYCHHBIX
yMeHUH B PU3MKE M TEXHUKE. JTU CBA3M HAMOoOJee IPKO BUIHBI B TeMax «BekTopsI»,
«Tpuronomerpuueckue CcooTHoumeHus», «Merong koopauHat» u  «Teopema
[Tudparopar.



OcHOBHbBIC TMHHH Kypca

B 7-9 knaccax yueOHbIN Kypc «['eomMeTpus» BKIIOUAET CIEAYIOIINE OCHOBHbBIC
pasnensl coaepxkanus: «l'eomerpuueckue (urypbl m ux cpoiicTBay, «M3mepenue
FeOMETPUUYECKUX BEIMYUH», a TaKkKe «J/[exapToBbl KOOpAMHATHI HAa IUIOCKOCTHY,
«Bexkrtopbi», «JIBuxkenus miockoct» U «lIpeodpazoBanus mo1o0us».

Copnepxxanue paszznenoB «l'eomerpuueckue ¢GuUrypsl U HUX CBOMCTBa» U
«3mMepeHne TeOMETPUYECKUX BEIWYMH» HALEJICHO Ha IIOJyYEHUE KOHKPETHBIX
3HAHUM O TeOMETPUUYECKOW (pUrype Kak Ba)KHEHIIell MaTeMaTH4yecKOW MOJAENu AJis
onucaHus  OKpyxkarouiero  mupa.  CUCTEMaTHYECKOE  W3YyYEHHE  CBOMCTB
reOMETPUYECKUX (UTYp MO3BOJUT Pa3BUTh JIOTMYECKOE MBIIIJICHUE W IOKa3aTh
IPUMEHEHHUE OTUX CBOMCTB INPU PELICHUM 3a4a4  BBIYHUCIHUTEIBHOIO U
KOHCTPYKTHMBHOI'O XapaKTepa, a TAK)KE NPAKTUYECKHUX.

Marepuan, OTHOCSAIIMHCA K  COJIEPKATENBbHBIM JIMHUAM  «/lexkapToBsl
KOOpJIMHATHI Ha TUIOCKOCTU» U «BeKkTopbl», B 3HaUUTENBHOM CTeNeHH HECET B cebe
MEKIPEAMETHbIE 3HAHMs, KOTOPBIE HAXOUIT NPUMEHEHHE KaK B Pa3JIUYHBIX
MaTeMaTUYECKUX JUCIUILIIMHAX, TAK U B CMEXHBIX IIPEAMETAX.

Marepuan paznenoB «/[Bmwxenus miockoctu» u «lIpeobpasoBanus momgodus»
CO3/1aéT MpeACTaBICHUE O METANPEAMETHOM MOHITUU «IpeoOpazoBaHue». M3yuenue
€ro IOMOXET IIKOJIbHMKAM pAaclo3HaBaTh MOJ00OHBIE (UTYpBl, B TOM YHCIE B
IpUPOJE, UCKYCCTBE, apXUTEKTYypEe U CPEIH IMPEIMETOB OKpYXKarolled oOCTaHOBKH;
IIO3BOJIUT HCIIOJB30BaTh TI'EOMETPUYECKUE OTHOLIECHUsS JUId pEeLIeHHs 3ajlad,
BO3HMKAIOIIUX B PEAIbHOU JKU3HHU.

MecTo yueOHOro Kypca B yueOHOM IUIaHe

CormacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3y4daercs Yy4YeOHBIH Kypc
«I"eomeTpusi».

Ha uzyuenue yuebnoro xypca «I'eometpusi» otBoautcst 204 gacoB: B 7 Kiacce
— 68 yacoB (2 yaca B HeJllento), B 8 kiacce — 68 yacoB (2 yaca B Hezelw), B 9 kinacce
— 68 yacoB (2 Jaca B HEJENIO).



COIAEPXAHHUE YYEBHOI'O KYPCA
7 Knacc

HavanpHbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jyd. YToia. Buasl
yrioB. BeprukanbHble U CMexXHbIe yribl. buccekrpuca yria. Jlomanas,
MHOTI'OYTroJIbHUK. [[apanineabHOCTh U MEPIEHIUKYIISIPHOCTD MPSMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOICTBA OCEBOM CHMMETPHHU.
[Iprmepbl CHMMETPUU B OKPY>KAIOILIEM MUPE.

OCHOBHBIE TOCTPOEHUS C TIOMOUIBIO LIUPKYJISI U JIMHENKH.

Tpeyronpnuk.  Bwicota,  meaumana,  OuccekTpuca, HX  CBOICTBA.
PaBHOOEApEHHBIN 1 pABHOCTOPOHHUN TPEYTONbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CpoiicTBa W TMpU3HAKKM paBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa U NMPU3HAKU MApPaAJUIENbHBIX NPSIMbIX. CyMMa yriIOB TPEYroJIbHUKA.
BHelnue yriasl TpeyroibHUKA.

[IpsMoyronbHblld  TpeyroiabHUK. (CBOWCTBO MeEIWaHbl MPSMOYIOJBHOIO
TPEYroJbHUKA, MPOBEIEHHONW K rumnoreny3e. [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB.

[IpAMOyTONBHBIN TPEYTrOAbHUK C yrioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEpPABEHCTBO TPEYTrOJbHHKA, HEPABEHCTBO O
JUIMHE JIOMAHO#, TeopeMa O OOJbIIeM yrie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

I'eomeTprueckoe MecTo TOYeK. buccekrpuca yria W CEpeIMHHBIN
NEPHEHIUKYJISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh W Kpyr, XopAa U JUaMeTp, HUX CBOWcTBa. BzaumHoe
pacIoNOKEHHE OKPYKHOCTH M mpsMoil. KacarenbHas M cekymasi K OKPYHOCTH.
OKpyXHOCTb, BIHCAaHHasi B Yroj. BnucaHHas u oONUCaHHAs OKPYKHOCTH
TPEYroJbHUKA.

8 knacc

UYetpipéxyronpauku. [lapamnenorpamMm, ero npusHaku U CBOWCTBA. YacTHbIE
Clly4aW TMapajieorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaApar), WX MPU3HAKH U
cBoiictBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOWCTBA U TPHU3IHAKH.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenust Mmeauansl. LleHTpanbHas cuMmeTpus.

Teopema @aneca u Teopema O NPONOPLUHOHANBHBIX OTpe3kax. CpenHue
JIMVHUM TPEYTOJbHUKA U Tparneuuu. LlenTp macc TpeyronpHuKa.

[Tomobue TtpeyroapHUKOB, Kodhdumuent mnomodus. I[lpusHaku mnomoOus
TPEyroiabHUKOB. [[puMenenune nogo0us npu peuieHuy NPakTUIeCKUX 3a/1au.

CaoiicTBa miomaaeil reomerpuueckux ¢uryp. Dopmynbl s IIOIMIAAH
TpEyrojbHUKa, MapajuienorpamMma, pomOa u Tpanenuu. OTHOLIEHHUE IUIOLAJEH
oA0OHBIX QUTyp.



Bpruuciienue miomanen TpeyroabHMKOB U MHOTOYT'OJBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TAaHT€HC OCTPOrO yrijia MNPSAMOYTOJIbHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHomeTpuiyeckre QyHKIMH YTJIOB
B 30°, 45° u 60°.

Brincanneie W IEHTpalbHBIE YIJIbI, YrojJl MEXAY KacaTelbHOM U XOpPIOM.
Yribel MeXAy XOpAaMHu U CEKyIIMMU. BriMcaHHbIE U ONMMCAaHHBIE YETHIPEX YT OJIbHUKH.
B3aumHoe pacnonoxxeHue AByX OkpyxHocTed. Kacanue oxpyxkHocteit. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 knacc

Cunyc, xocuHyc, TaHreic yraoB ot 0° go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKIeCTBO. DOpMYIIBI IPUBEICHHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCUHYCOB M TeopeMa CUHYCOB. Pemienue
PaKTUYECKUX 3aJ1au C UCIIOIb30BaHUEM TEOPEMbI KOCHHYCOB U TE€OPEMBI CHHYCOB.

[IpeobpazoBanue moao6us. [logoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mpPOU3BEACHUU OTPE3KOB XOpI, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACaTEIbHOM.

Bekrtop, ammHa  (MOAYNb)  BEKTOpAa,  COHAIPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OI€pallil  HaJ  BEKTOpaMH. Pa3joxkeHune BeKTopa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkajsipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHUS JJIUH U YTJIOB.

JlexapTOBBI KOOPIMHATHI HA TJIOCKOCTH. Y PABHEHUS MPSMON U OKPYKHOCTH B
KOOpJIMHATaX, IEPECEUCHHE OKPYKHOCTEW U MNpsAMBIX. MeTon KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBunbHble MHOrOyrojJbHuUKM. JliimHa OKpykHOCTH. I'pamycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHHE JJIMH Jyr OKpyxkHocted. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHUE CUMMETpUH (QUTyp (dJIeMEHTapHbIE
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.



IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «<MATEMATHUKA»

OcBoenue yueOHOTO mpeamera «MareMaTtnkay 00ecTieunBaeT JOCTHKCHHUE Ha
YpOBHE  OCHOBHOTO  00miero  oOpa3oBaHusl  CJHCAYIOIIMX  JIMYHOCTHBIX,
MeTaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JUYHOCTHBIE PE3Y/IBTATBI

JIM4HOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOTPpaMMbl y4eOHOTO MpeaMeTa
«MatemaTuka» XapaKTepU3yITCs:

IlaTpuoTuyeckoe BOCIUTAHME:

NPOSIBJICHUEM HWHTEpeca K TNPOUUIOMY U HACTOSIIEMY POCCHHCKOMN
MaTEeMAaTHKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKEHUSIM POCCUMCKHUX MAaTEMaTUKOB
U POCCUICKONW MaTEMaTUYECKOW IIKOJbI, K HCIOJIB30BAaHUIO ITHUX JOCTH)KCHUU B
JIPYTUX HaAyKax U MPUKIATHBIX cepax.

I'paxknanckoe M TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHUIO OO0S3aHHOCTEH TpaKJaHWHA M peaiu3alliud ero
paB, MPEJICTABIICHUEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIITMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SBJICHUN, TIPOLEAYpP TPak)ITAHCKOTO OOIIecTBa (BHIOOPHI, OMPOCKHI U TIp.);
TOTOBHOCTBIO K OOCYXIEHHMIO STUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JOCTH)KEHUN HAayKH, OCO3HAHHWEM Ba)XHOCTH MOPAIBHO-3THYECKUX
NPUHUUIIOB B IESITENBHOCTH YUYEHOTO.

Tpynosoe BocnuTaHue:

YCTAHOBKOM Ha AaKTUBHOE yYacTUE B PEUICHUU MPAKTHUYECKUX 3a7a4
MAaTE€MAaTHYECKON HANpaBIECHHOCTH, OCO3HAHMEM BaXXHOCTM MAaTEMAaTHYECKOTO
oOpa3oBaHUs Ha NPOTSHKCHUH BCEH KW3HU JUIA YCHENTHOM MpodecCHOHAIBHOM
NESTENBbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM; OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM WHANBUAYATbHON TPAGKTOPUU OOpa30BaHUS W YKU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE.

JcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCThIO K  OMOLMOHAIBHOMY W  OCTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWH, PACCYKICHUN; YMEHUIO BHJIEThH
MaTeMaTH4eCKrue 3aKOHOMEPHOCTU B UCKYCCTBE.

IleHHOCTH HAYYHOIO MO3HAHUS:

OpUEHTAIlME B JIEATEIBHOCTU HA COBPEMEHHYI0 CHUCTEMY HAayUYHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, MPUPOJbI U
oOliecTBa, TMOHUMAaHUEM MaTeMaTHYeCKOW HayKd Kak c@epbl UeT0BEYECKOU
NEATEeNIbHOCTH, 3TanoB €€ Pa3BUTHS M 3HAYMMOCTH JJIs Pa3BUTHS LMBWIM3ALINM;
OBJIQJICHUEM $I3BIKOM MaT€MaTHUKH U MaTEeMaTUYeCKOM KyJIbTypoWl KaK CpelICTBOM



MO3HAHUS MHpA; OBJAJEHUEM TMPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIbCKOM
JEeSATENbHOCTH.

dusznyeckoe BOCNHUTAHWE, (POPMHPOBaAHHE KYJbTYPbl 3/10POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO NPUMEHSATh MaTEMaTUYECKUE 3HAHMS B MHTEpPECax CBOETO
3I0pOBbs,  BEIEHUS  3J0poBOro  obOpaza  Xu3HU  (3J0pOBOE  THUTAHHE,
cOQJIaHCUPOBaHHBIM  PEXHUM 3aHATUH W OTAObIXa, peryisipHas (Qusnyeckas
aKTUBHOCTB); C(HOPMUPOBAHHOCTHIO HaBbIKa pedeKCHH, PU3HAHUEM CBOErO IMpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa Jpyroro 4yejoBeKa.

JKOJI0rH4ecKoe BOCIIUTAHUE:

OpUEeHTaluel Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HAHUM NIl pelleHus 3a7ay B
00JIaCTH COXPaHHOCTH OKPY XKaIOIIeH cpebl, INTAaHUPOBAHUS MMOCTYIKOB U OLEHKH UX
BO3MOXXHBIX TMOCJEACTBUN JIJISi OKpYXalolled Cpeabl; OCO3HAHUEM TI00aJIbHOTO
XapakTepa HKOJIOTHYECKUX MPOoOJIeM U MyTel UX PEIICHHUS.

JInYHOCTHBIE pe3yJbTAaThl, 00ecneYnBAKIIHNeE ATANTANUI0 00y4YaK0IIErocs
K U3MEHSIIOIIMMCS YCJIOBHSAM COUMAJIbHOH M IPUPOTHOM Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBUSX HEONPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAaKTUUYECKYIO AESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Y JPYTUX JIOAEH, MPUOOpPETaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE
3HAaHUS, HABBIKU M KOMIETEHIMHM U3 OIbITa JAPYTruX; HEOOXOJUMOCTHIO B
(opMUPOBAaHUM HOBBIX 3HAaHUH, B TOM uucie (OPMYyJIUPOBATH WJEH, INOHATHUS,
TUIOTE3bl 00 00BEKTAX U SIBICHUAX, B TOM YHUCIIE paHEEe HE M3BECTHBIX, OCO3HABAThH
Ae(PUIUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;
CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYaIMIO, BOCIHPUHHMATH CTPECCOBYIO
CUTYyallMl0 KakK BbI30B, TpPEOYIOIUH KOHTPMEpP, KOPPEKTUPOBATH NMPUHUMAEMBIC
pelieHuss M JAeWcTBUSA, (QOPMYIUPOBaTH M OLIEHWBATh PUCKU M IOCIEACTBHUSA,
(bopMHUPOBATH OTIBIT.

METAIIPE/IMETHBIE PE3Y/IBTATbHI

MeranpeaMeTHbIC PE3yIbTaThl OCBOSHHS IPOTPaMMbl y4eOHOTO IIpeaMeTa
«MatemaTrka» XapaKTepu3ylTCs OBJIaJCHUEM YHUBEPCAIbHBIMH ITO3HABATEILHBIMU
JEHCTBHSIMU, YHUBEPCAJTbHBIMH KOMMYHHKAaTHBHBIMHU NEeHCTBUSMH u
YHUBEPCAJBHBIMH PETYJISITUBHBIMH JICHCTBHIMU.

1) Vuusepcanvhule Nno3HA8ameslbHble oeticmauist obecneuusaiom
Gdopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00YUAOWUXCSA  (0CBOEHUE
Memo008  NO3HAHUSL  OKpyycanoweco  Mupa,  HpuMeHeHue  J102UYeCKUXx,
uccne008amenbCKux onepayuli, yMeHuil pabomamso ¢ ungopmayueti).

ba3zoevie nocuueckue oelicmeus:



o BBISIBIISITH u XapaKTepHU30BaTh CYIIIECTBCHHBIE PU3HAKH
MaTeMaTHYeCKUX  OOBEKTOB, TIOHATHHA, OTHONICHWA  MEXAYy  IOHSATHUSIMU;
dbopMyIHpOBaTH OTPEETICHUS TTOHITHIA;,

o YCTaHABJIMBATh CYIICCTBEHHBIH NpU3HAK KIacCU(UKAIIMKM, OCHOBAHHS
JUTsl 000OIIEHNS U CPAaBHEHUS, KPUTSPUH ITPOBOIMMOTO aHAJIN3a;

o BOCIIPUHHMATh, (QOPMYJIHpPOBATH M IPEOOPA3OBBIBATH  CYKIACHUS:
YTBEPANUTEIbHBIC i OTPHUIIATEIBHBIC, CIMHUYHBIC, YACTHBIC M OOIINE; YCIOBHBIC;

o BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeunss B (pakTax, JaHHBIX, HAOJIOJMCHUSX W YTBEPKICHHSX; IpeiiaraTh
KPUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPCUHI;

o JIeNaTh BBIBOJIBI C WCITOJIb30BAaHWEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUECHUH TI0 aHAJIOTHH;

o pa30bupaTh JI0Ka3aTeIbCTBA MAaTEMAaTHUYCCKUX YTBEPXKICHUU (NIpSIMbIC U
OT TIPOTHBHOI'0), TPOBOJAUTH CAMOCTOSATEIBLHO HECJOXKHBIE JIOKa3aTeIbCTBA
MaTEMaTUYECKUX (aKTOB, BBICTpPAMBATh APTyYMEHTAIUIO, TMPUBOAWTH HPHUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS,

o BBIOMpATh CHOCOO pernieHus y4eOHOH 3ajadyu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIICHUs, BEIOMpATh HanOoJiee MOAXOIAIUNA ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3zoevie uccneoosamensckue oelicmeus:

o UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHMS;
dbopmMyITUpoBaThH BOITPOCHI, bukcupyromme IPOTHBOPEUHE, npobJiemMy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH THIIOTE3Y,
apryMeHTHPOBAaTh CBOIO TMO3UIIMIO, MHEHHUE; TMPOBOJUTH IO CaMOCTOSTEIBHO
COCTaBIICHHOMY IUJIaHY HECJOKHBIH JKCIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEX1y COO0M;

o CaMOCTOSITEILHO  (OPMYJTHUPOBATH  OOOOIIEHHS W  BBIBOJABI 11O
pe3ysbTaTaM MpoBEAEHHOTO HAOIIOICHUS, UCCIEAOBAHMS, OLIEHUBATH IOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

o IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Paboma c ungpopmayueii:

o BBISBJISITh HEJOCTATOYHOCTh W HM30BITOYHOCTH HMH(OpPMAIMHU, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a49H,

o BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nHOOPMAITUIO PA3IMYHBIX BUAOB U (POPM TIPEICTABICHNUS;

o BbIOMpaTh (GOpMy MpeacTaBieHUs HHGOpPMALMM M HILIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmMaMu, HHOU TpauKoil 1 X KOMOMHAIUSIMU;



o OIICHMBATh HAJA&KHOCTh MHPOPMAIMH TIO0 KPUTEPHUSIM, TPEITOKECHHBIM
YYHUTEIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

2)  Vuusepcanvnvlie = KOMMyHUKamueHvle  Oelucmeusi  00ecnedusarom
chopMupo8aHHOCMb COYUANLHBIX HABLIKOE 00VUAIOUJUXCHL.

Obwenue:

o BOCIIpUHMMATh W (QOPMYJIHPOBATH CYXKIACHUS B COOTBETCTBHH C
YCIOBUSMH W TEIIMU OOIIEHUS; SCHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOUKY
3peHUs B YCTHBIX M TNHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOAY pPEIICHUS
3aJ1ayu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pe3y/IbTaT;

o B X0Ji¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOM
TEMBbI, TPOOJIEMBI, pEIIaeMOl 3a/Jaud, BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha ITOUCK
pEIICHMS; COIMOCTABJIATh CBOM CYXACHHUS C CYXKICHUSIMH JIPYTMX Y4YaCTHUKOB
auaiora, OOHApy)XHMBaTh pa3JIMYUe M CXOJICTBO TO3WIIMH; B KOPPEKTHOH Qopme
(bopMyITHpPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

o NPEJICTaBIATh  pe3ybTaThl  pEIICHUS  3aJa4d,  OIKCIICPUMCHTA,
UCCJICIOBAHMUS, MIPOCKTA; CAMOCTOSITEIIbHO BEIOMPATh (POPMAT BBICTYIICHUS C YIETOM
3aJ1a4y pe3eHTAIlMN U OCOOCHHOCTEH ayuTOPHUH.

Compyonuuecmeo:

o NOHMMAaTh W  HCMOJB30BATh  MPEUMYIECTBA  KOMAHIHOM U
UHAUBUAYaTbHOM palOOThl TMpPU pEIIeHHH YYeOHbIX MAaTeMaTHYeCKHX 3ajady;
OPUHUMATh 1I€Jb COBMECTHOM  JI€ATENbHOCTH, IUJIAHUPOBATh  OPraHU3AIUIO
COBMECTHOM paboThl, pacmpeacisiTh BHALI pPadOT, JOrOBApUBATHCS, OOCYKIATh
IpoIIecC M pe3ysIbTaT paboThl; 0000I1aTh MHEHHUS! HECKOIBKHX JIIOJICH;

o y4acTBOBaTh B TPYyNNoBBIX (opMax paboTel (0OCyXIeHHS, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMBI W Jp.); BBINOJHITH CBOIO YacTh pabOThl U
KOOPJMHUPOBATh CBOM JCHCTBUSI C JAPYTMMU YJE€HAMH KOMAaHJIbI; OIEHWUBATH
KauecTBO CBOETO BKJIaJa B OONIMH MPOAYKT MO KPHUTEPUAM, CHOPMYTUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHUS.

3) Vuusepcanvhvie peeynamuenvie Oeticmsus obecneyugarom ¢hopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCTIU.

Camoopzanuzayus:

o CaMOCTOSATEIFHO COCTABIATH IJIaH, AITOPUTM PEIICHUS 3a7a4u (WIIH €TO
9acTh), BRIOUPATH CIIOCOO pEHIeHUs ¢ YIETOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM
HOBOW MH(OpPMAIIHH.

Camokonmpons:

o BJIQJIETh CIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS TIporecca W
pe3ysibTaTa perieHus MaTeMaTHISCKON 3a1a9H;
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o OpEeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh HpPH pEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYJHOCTEH;

. OLIEHUBATh COOTBETCTBUE PE3Y/IbTATA JEATEIBHOCTH IOCTABICHHON 11eIn
U YCJIOBHSM, OOBSACHATH MPUUMHBI TOCTHKEHUS WA HEAOCTUKEHUS LENIH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

IIPE/IMETHBIE PE3YJ/IBTATHI

OcBoenue yueOHOro kypca «l'eoMmerpusi» Ha ypOBHE OCHOBHOTO OOILETro
oOpa3oBaHus JIOJDKHO oOecredyuBaTh JOCTHXKEHUE CHEAYIOIMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 Kllacce

o Pacno3naBaTh u3yueHHbBIE TeOMETpPUYECKHE (UTYpPBI, OMPEACISITh HX
B3aMMHOE PAacCIOJIOKCHHE, H300pakaTh TEOMETPHUYECKHE (UTYpBI; BBHITIOIHATH
YEpPTEXKHU MO YCJIOBHUIO 3a7a4yu. M3MepsaTh NMHEHHbIE U YIJIOBbIE BEJIMYMHBI. Pemath
3a7]a4M Ha BBIYMCJIEHUE JIMH OTPE3KOB M BEJIMYUH YIJIOB.

o Henatb rpyOyl0 OLIEHKY JUHEHHBIX W YIJIOBBIX BETUYHMH NPEIMETOB B
peaNbHOM JKU3HH, Pa3MEPOB MPUPOJIHBIX O0BEKTOB. Paznuuarh pasmepbl 3THX
00BEKTOB IO MOPSIKY BETUUHHBI.

o CtpouTh 4epTekHu K F€OMETPUUECKUM 3a1a4aM.

o [Tonb30BaThCsl MpHU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCIOJIb30BaTh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a/1a4.

o [IpoBoauT,  JOTHYECKHE paccyXaeHus c UCITOJIb30BAHUEM
FEOMETPUUECKUX TEOPEM.

o [Tonb30BaThCs MPU3HAKAMU PABEHCTBA MPSIMOYTOIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEJIUAHBI, TPOBEAEHHON K TUIIOTEHY3€ NPSMOYTOJIBHOTO TPEYTOJIbHUKA, B
PEILICHUU TEOMETPUYECKUX 3aay.

o OnpenensTe NapajuieibHOCTh NPSIMBIX C TOMOILIBIO YTIJIOB, KOTOpPbBIE
oOpaszyeT ¢ HUMHU cekymas. Omnpeaenirtb NapaiedbHOCTh MPSMBIX C TOMOIIBIO
PaBEHCTBA PACCTOAHUM OT TOYEK OJHOU MPSMOU A0 TOUEK APYrOM MPSMOM.

° Pemate 3agaum Ha kieT4aTol Oymare.

o [TpoBOIUTH BRIUMCICHUS U HAXOIUTh YACIOBBIC U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUUYECKHUX 3a7a4ax C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB
U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX TMPU TEPECEUCHUU JBYX
MapajyIeIbHBIX NPSMBIX CEKylled. Pemars nmpakThudeckue 3aiauv Ha HaXOXKJICHHUE
YIJIOB.
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° Bnagers moHATHEM TEOMETPUYECKOTO MECTA TOYEK. YMETh ONPEACHATH
OMCCEKTpUCY yTIia U CEPEeIUHHBIM MEePIEHANKYISIP K OTPE3KY KaK reéOMETPUUYECKUE
MeCTa TOYEK.

° DopMyJIMPOBATH OIPEIEIIEHNUS OKPYKHOCTH U KPyTra, XOpJAbl U JUAMETPA
OKPYKHOCTH, TOJB30BATHCS MX CBOMCTBAMHU. YMETh NPUMEHSATHh 3TU CBOMCTBA IPHU
pELIEHNUH 3aa4.

° Bnagers mnoOHATMEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYXKHOCTH,
yMeTh HaxoauTh €€ 1neHTp. [loap3oBaThcs PakTaMu O TOM, UTO OMCCEKTPUCHI YIJIOB
TPEYroJbHUKA TMIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIBHHUKA MTEPECEKAIOTCA B OJTHOU TOUKE.

° Bnagers mOHATHEM KacaTE€bHOM K OKPYKHOCTH, IOJb30BaThCA
TEOPEMOM O NEPIEHINKYIAPHOCTH KacaTeJIbHOW U pajuyca, MPOBEAEHHOTO K TOYKE
KacaHusl.

° [Tombp30BaThCd  MPOCTEMIIMMU TEOMETPUUYECKHUMU  HEPABEHCTBAMM,
MMOHUMATh UX MPAKTUUYECCKUN CMBICII.

° [IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TMOCTPOCHUS C IMOMOIIBIO
HAPKYJIS U JIMHEUKH.

8 knacc

o Pacno3HaBaTh OCHOBHBIE BHUABI YETBIPEXYTOJBHUKOB, WX DIIEMEHTHI,
M0JIb30BAThCSI UX CBOMCTBAMU IIPHU PEIICHUU T€OMETPUUECKUX 3a]1a4.

o [IpuMeHAT, CBOWCTBA TOYKM TNIEPECEUYEHUs MEAWAH TPEYroJbHUKA
(eHTpa Macc) B pelieHuu 3ajay.

o Brnanerp nNoOHATMEM CpelHEN JMHUM TPEYroJbHUKA W Tpamneluu,
OPUMEHATh HMX CBOMCTBA IpU PEIIEHUU TeoMmeTpuueckux 3anad. [lomp3oBaThes
teopemon daneca u TeopemMor 0 MPONMOPUHOHAIBHBIX OTPE3KAX, MPUMEHITh UX IS
peleHns MPakTUYeCKUX 3a1au.

o [IpumeHsATs  TpPU3HAKKM  TOMOOMS  TPEYrOJBHUKOB B  PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

o [Tonb3oBaThcst Teopemoit I[ludaropa ang pemieHus TreoMeTpUUECKUX U
npakTh4eckux 3aaad. CTpOUTh MaTeMaTUYECKYI0 MOJENb B MPAKTUYECKUX 3a]ayax,
CaMOCTOSITEIBHO JeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIHHBI.

o Brnanerp MNOHATHSIMH CHHYCa, KOCMHYCa M TaHIE€HCAa OCTPOro yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [loab30BaThCAd ATUMU MOHSATHUSIMH JUISl PELICHUS
MPAKTHYECKUX 33/1a4.

o Boluncnare (pa3nuyHbIMU - CIIOCOOAMHU) IUIOWIA[b TPEYroJbHUKA WU
IJIOMIAIM MHOTOYTOJIBHBIX (QUryp (MOJB3YSICh, € HEOOXOAUMO, KAJIbKYIJISITOPOM).
[IpuMeHsTh OJyYEeHHbIE YMEHHUS B IPAKTUUECKUX 3a/1adax.
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o Brnangers NOHATHAMM BIIMCAHHOTO U LIEHTPAJIBHOIO YIVIA, UCIOJIL30BAaTh
TEOPEMBI O BIMCAHHBIX yriax, yriax MEXIy XopAamMu (CEKyIIHMH) U YIJIe MEXIY
KacaTeJIbHOU U XOPJIOU IPU PELICHUN I'€OMETPUYECKUX 3a1ay.

o Binagerp mnoHATHEM ONMCAaHHOIO YETBIPEXYIOJIbBHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOIO YETBIPEXYIOJIbHUKA NpU pelieHuu 3anad. [Ipumensars
[IOJy4EHHbIE 3HAHUA HA IIPAKTUKE — CTPOUTH MAaTeMaTHUYECKUE MOJIEIU IUId 3aaad
pEabHOW JKU3HU U IIPOBOJAUTH COOTBETCTBYIOLIME BBIYMCIICHUS C IPUMEHEHUEM
moA00UsI M TPUTOHOMETPHH (TI0JIB3YSCh, 1€ HEOOXOIUMO, KAIbKYJISITOPOM ).

9 knacc

o 3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBHIX YIJIOB, HAXOJIUTh C HX
MOMOIIbIO  PA3JIMYHBIC JJIEMEHTHI TPSMOYTOJIBLHOTO TPEYTroJIbHUKA («perieHue
IPSAMOYTOIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIILIO KaJIbKYJISITOPA) JTUHBI U
YTJIBI 171 HE TaOJIMYHBIX 3HAYEHUM.

o [Tonb3oBaThCs bopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKJACCTBOM JJII HAXOXJCHHS COOTHOIICHUH MEXIy
TPUTOHOMETPUUYECKUMU BEITMUMHAMMU.

o Hcnonb3oBaTh TEOpEeMbl CHHYCOB W KOCHHYCOB [IJISi HAaXOXICHUS
Pa3TUYHBIX AJIIEMEHTOB TPEYTOJbHUKA («PEUICHUE TPEYroJbHUKOBY), TPUMEHITh UX
IpU pelIeHUH T€OMETPUUECKUX 3aa4.

o Brnagets mnonsTHsIMU TpeoOpa3oBaHUS TOJO0OMS, COOTBETCTBEHHBIX
AJIeMEeHTOB MoAo0HbIX (uryp. [lonb3oBaThes cBoWcTBaMH MOJ00US MPOU3BOIBHBIX
buryp, yMeTh BBIYUCIATH JUIMHBI U HAXOJIUTh YIJIbI Y MOJ0OHBIX duryp. [IpuMensTs
CBOICTBA MO00US B MPAKTUUECKHUX 33/1auax. Y METh MPUBOIUTH MPUMEPHI MOAOOHBIX
buryp B oOKpyKaroIiemM MUpe.

o [lonb3oBaThCsl TeOpeMaMHu O TPOU3BEIACHUU OTPE3KOB XOpA, O
MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

o [lonp30oBaTbCs  BEKTOpaMHu, I[OHMMAThb MX TE€OMETPUYECKUUA U
buznUecKuii CMBICT, TPUMEHITh UX B PEIICHUH TCOMETPUYECKUX U (HU3UIECKUX
3amad. [IpuMeHsATh CKalsipHOE MPOU3BEICHUE BEKTOPOB JISI HAXOXKACHUS UIMH U
YTJIOB.

o [Tonb30BaThCs METOJOM KOOPAMHAT HAa IUIOCKOCTH, MPUMEHSTH €ro B
pELIEHNH TeOMETPUUYECKUX U MPAKTUYECKHUX 3aad.

o BrnageTts  MOHATHSMH  MPaBWIBHOTO  MHOTOYTOJBHUKA,  JJTMHBI
OKPYXHOCTH, JUTMHBI TYTH OKPYKHOCTH M PaJUaHHOW MEPHI yria, YMETh BBIUUCISATH
IJIONIAJb KPYTa U €r0 4acTei.

o [IpuMeHsTh NOyYEHHbIE YMEHUS B IPAKTUUECKUX 3aj1auax.

o Haxoauts ocu (Miau 1eHTpbl) CUMMETpUU DUTYp, IPUMEHSITH ABUKEHHUS
IJIOCKOCTHU B MPOCTEUIINX CIIydasX.
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o [IpuMeHsATh MONY4YEHHBIE 3HAHUSA HAa MPAKTHKE —  CTPOUTH
MaTreMaTu4eckue MOJAENM i1 3aJad  peajbHOM  JKHW3HM U IMPOBOJUTH
COOTBETCTBYIOLLIME BBIYMCIECHUS C NMPUMEHEHUEM IMOAOOUS U TPUTOHOMETPUUYECKUX
(GyHKIUH (OJB3YACH, TI€ HEOOX0UMO, KATbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

7 Knacc (68 u)
Haszeanue pazoena | Yucno Ocnosnbvle 6uovl OesamenbHOCHU
OcHosnoe cooepicanue
(memut) Kypca uacoe odyuarouwuxca
[Ipocreitmme 14 [Ipocrenmme reomerpudeckue | @opmMyaupoBaTe OCHOBHBIE IOHATHUS U
reOMETPUUECKUE O0OBEKThI: TOUKHU, IPSMBIE, JIy4d | OIPEICIICHNUS.
burypsr 1 ux U yIJIbI, noMaHas, | Pacrio3HaBatp U3y4YEHHBIE
CBONCTBA. MHOT'OYTOJIbHUK. reOMEeTpUYecKUe (Urypbl, ONPEIENSTh
N3mepenue CMexHble U  BEpTUKaIbHbBIE | UX B3alMHOE pacnosoxeHue,
re€OMETPUUECKUX YTJIBL. BBINIOJIHATh ~ 4YEPTEX IO  YCIOBUIO
BEJWYNH Pabota c MPOCTEUIIUMHU | 3aJa4H.
yepTexKaMH. IIpoBOoaMTH MpOCTEHIINE ITOCTPOEHHUS C
N3mepenue JIMHENHBIX U | IOMOUIBIO HUPKYJIA U JINHEUKH.
YIJIOBBIX BEJIMYWH, BblUMCICHUE | MI3MepsaTh  JMHEHHbIE U YIJIOBbIE
OTPE3KOB U YIJIOB. BEJIMYHHBI F€OMETPUYECKUX u
[lepumerp u momans QUryp, | IPaKTUIECKUX OOBEKTOB.
COCTaBJIEHHBIX u3 | Onpenensate «Ha IJa3»  pa3Mepsl
MPSIMOYT OJIbHUKOB peabHbIX 00BEKTOB, IIPOBOJIUTH
rpyOyI0 OIIEHKY UX pa3MepoB.
Pemarp 3agauu Ha BBIYMCIIEHUE JJIUH
OTPE3KOB U BEJINYMH YIJIOB.
Penrate 3aga4u Ha B3aMHOE
pacnoJIoKeHue rE€OMETPUYECKUX
buryp.
[TpoBomuTh KJIACCH(UKALUIO  YIJIOB,
BBIUHUCIIATh JIMHEWHBIE M YIJIOBBIC
BEJIMYMHBI, MPOBOJUTH HEOOXOAUMBIE
JIOKa3aTeNbHbIE PACCYKICHHUS.
3HAKOMHUTBCA C MCTOPHEH pPa3BUTUSA
reOMEeTpUHU
TpeyronbHuku 22 ITonsTue 0 paBHbIX | Pacrio3HaBarts napbl paBHBIX

TPEYroJbHUKAX W TEPBUYHBIC
OpEJICTaBICHUS O  PaBHBIX
(KOHTpY’HTHBIX) (hUTypax.
Tpu  mnpuszHaka  paBEHCTBa
TPEYroJIbHUKOB.
IIpusnaku

IMPAMOYT OJIBHBIX

PpaBCHCTBA

TPEYrOJIbHUKOB.
CBOMCTBO
IPSIMOYTOJIBHOTO

MCIHaHbI

TPEYTrOJIbHUKA.
PaBHOOe1peHHbIE u
PaBHOCTOpPOHHHUE

TPEYTOJIbHUKHU.

TPEYroJILHUKOB Ha TOTOBBIX YepTEikKaxX
(c ykazaHueM MPU3HAKOB).

BreiBoauts CIIEJICTBUS (paBeHCTB
COOTBETCTBYIOIIUX  DJIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB.

DopMynHpoOBaThH ONPENIETICHUS:
OCTpPOYTOJIBHOTO, TYNOYTOJIBHOTO,
NPsIMOYTOJIBHOTO,  PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
OMCCEeKTPUCHI,  BBICOTBHI,  MEIUAHBI
TPEYroJbHUKA; CEpPEeIMHHOTO

NEPIEHIUKYIsApa OTPE3Ka; IMEepUMETpa
TPEYTrOJIbHUKA.
®opMynupoBaTh CBOMCTBA U MPHU3HAKH
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[Ipusnaku u CBOMCTBA
paBHOOEIPEHHOTO
TPEyroJIbHUKA.

CooTHOLIEHUS MEXY
CTOpPOHAMH u yriIamMu
TPEYrOJIbHUKA. [IpoTus
Oomb1Iei CTOPOHBI

TPEYroJIbHUKA JICKHUT OOJIBIIUN

pPaBHOOEIPEHHOTO TPEYrOJIbHUKA.
Crpoutb ueprexu, pemarbh 3a7adud C
HIOMOILBIO HaXO0X/IEHUs PaBHBIX
TPEYTOJIbHUKOB.
IIpumensaTh

OpU3HAKd  paBEHCTBA

IIPAMOYIOJIBHBIX ~ TPEYrOJIbHUKOB B
3a/1a4ax.

Hcnob30Bath 1U(pOBBIE PECYpPChI IS

yroJ. UCCIIEIOBAaHUSI  CBOMCTB  H3y4YaeMbIX
[Ipocreiie HepaBeHCTBAa B | uryp.
FEOMETPHH. 3HAKOMHUTbCA C UCTOPUEH pa3BUTHUS
HepaBeHcTBO TpeyronbHUKa. reoOMEeTpUu
HepaBeHcTBO TOMaHOIM.
[IpsAMOYTONBHBII  TPEYrOJIBHUK
¢ yriiom B 30°.
[IepBbIe TIOHSATHUSA 0
JI0Ka3aTeNbCTBaX B TEOMETPUHU
[TapannensHbie 14 [TapamieneHbie  npsmele, ux | PopmyaupoBaTh MIOHATHE
psiMble, CyMMa cBoiicTBa, IIATHI moOCTynaT | mapajuleNbHBIX  MPSAMBIX, HAXOAWUTH
YTJI0B EBxinna. MPAKTHYECKHUE TPUMEPHI.
TpeyroJibHUKa Haxpect nexamue, | U3ydars CBOICTBA VIJIOB,
COOTBETCTBEHHBIE U | 00pa3oBaHHBIX  IpPU  IEPECEYCHUU
OJIHOCTOPOHHUE YIJIbl | TApaJUIEIbHBIX MPSAMBIX CEKYIIEH.
(o6pazoBaHHbBIC mpu | [IpoBoauTh JI0Ka3aTeJIbCTBA
[IEPECCYCHUN  NapaJUIebHBIX | MAPAUIEIBHOCTH  JIBYX MHPSIMBIX €
HPSIMBIX CEKYIIIEH). MOMOUIBIO YIJIOB, 0Opa30BaHHBIX MpPH
[Ipu3nak MapajuIeIbHOCTH | IEPECEUCHUH JTHX MPAMBIX TPEThEi
OpSMBIX ~ 4Y€pe3  PaBEHCTBO | MPSMOMU.
paccTosiHUA OT TO4YEeK OJIHOW | Boluncnars CyMMY YIJIOB
IpsIMOM 10 BTOPOU MPSMOM. TPEYroJbHUKA U MHOTOYT OJIbHUKA.
Cymma yrinoB TpeyrojbHuKa U | HaxomuTth uunciaoBble W OyKBEHHbBIE
MHOT'OYT OJIbHUKA. 3HAQUEHUsI YIJIOB B TE€OMETPUUYECKUX
Bueminue yriel TpeyrojibHUKa | 3a/ladax C HUCIHOJIb30BAHHEM TEOPEM O
CyMME€  YIJIOB  TpEYyroJlbHHUKa |
MHOT'OYTOJIbHUKA.
3HAKOMUTbCS C HCTOPUEN pa3BUTHUA
reOMETpUHU
OxpyXHOCTb U 14 OKpyXHOCTB, XOpAbI u | opMynupoBarb OTIPEIEIICHUS:
KpYT. JMaMETPBbI, UX CBONCTBA. OKPY)KHOCTH, XOpJIbl, JUaMeTpa H
I'eomerpuueckue KacarenbHast kK OKpy’KHOCTH. KacaTeJIbHON K OKPYKHOCTH.
IIOCTPOCHHUS OxpyxHocTh, BrnucaHHas B | M3ydarb MX CBONCTBa, IpPU3HAKH,
yTOJI. CTPOUTH YEPTEKU.

[Tonarue o I'MT, npumeHnenue B
3a/1ayax.

buccexktpuca u cepeauHHBIN
MIEPIEHIUKYIIAP KaK

HccnenoBath, B TOM YHUCIE HMCHOJIB3YS
u(ppoBBIE  PEeCypChl:  OKPYKHOCTb,
BIIMCAHHYIO B YTOJI; IEHTP OKPYXKHOCTH,
BIIMCAaHHOM B yIr0JI; pABEHCTBO OTPE3KOB
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r€OMETPUUECKHUE MECTa TOYEK.
OKpyXHOCTb, OIIUCAHHAsI OKOJIO

KacCcaTCJIbHBIX.

Ucnonw3zoBath Meron I'MT s

TPEYTrOJIbHUKA. JI0KAa3aTeNbCTBA TEOPEM O NEPECEUEHUU
Bnucannas B TpeYroJibHUK | OMCCEKTPUC YIVIOB TPEYroJbHUKA U
OKPYXHOCTb. CEepPeIMHHBIX  NEPHEHAMKYIIPOB K
[Ipocreiimme 3a7a4u Ha | CTOpOHaM TPEYTrOJbHUKA C IOMOIIBIO
MMOCTPOEHUE I'MT.
OBnafeBarh MOHSITHUSMHU BIIMCAHHOW H
OIIMCAaHHOMN OKpYXHOCTEH
TPEYroJibHUKA, HaXOJUTh LIEHTPHI 3TUX
OKpPY>KHOCTEH.
Pematp OCHOBHBIE 3aJ1aun Ha
MIOCTPOEHUE: YIjIa, PABHOTO JaHHOMY;
CEPEeIMHHOTO MEePIECHIUKYIISIpa JaHHOTO
OTpE3Ka; MPAMOU, MPOXOASIIEH dYepe3
JAHHYIO TOYKY U TEPHeHIAUKYIIPHON
JAHHOM MPSIMO¥; OMCCEKTPUCHI JaHHOTO
yrila; TPEYroJbHUKOB IO Pa3TMYHBIM
JJIEMEHTaM.
3HAKOMHTBCS C HCTOPHEN pa3BUTHUA
reoMeTPUHN
[ToBTOpEHME, 4 [ToBTopenne wu  0000meHue | Pemath 3amaun  Ha  MOBTOPEHHE,
00o001eHne OCHOBHBIX MOHATHM M METOJOB | WJUIOCTPUPYIOLIME  CBA3M  MEXIY
3HAHUM Kypca 7 Kiacca Pa3IMYHBIMU YaCTAMH Kypca
8 knacc (68 u)
Ha3zeanue pazoena | Yucno OcHogeHble 6UObL OesamenbHOCmU
Ocnoenoe cooepocanue
(memot) Kypca uacoe ooyuarowuxcsa
YeThIpEXYyroJIbHUKN 12 [Tapannenorpamm, ero | 300pakaTh W HaxOIUTh Ha YepTexax
IIPU3HAKU U CBOMCTBA. YETBIPEXYTOJIBHUKKA Pa3HbIX BHJIOB M
YactHble ClIy4yau | UX DJIEMEHTBI.
napajuieIorpaMMoB DopMynHpoBaTh ONPEACIICHHUS:
(IpAMOYTOJIbHUK, pomO, | mapamienorpaMma, HpPSIMOYTOJbHUKA,
KBaJpar), HX MpHU3HAKU H | pomOa, KBaJpara, Tpaneuuu,
CBONCTBA. paBHOOOKOI Tpaneuuu,
Tpameuus.  PaBHOOOKas U | MPSAMOYTrOJBHOM Tpameluy.
NPSIMOYTOJIbHAS TPATICIINH. Joka3piBaTh W HCNOJB30BATH IIPH

Y nBoenne MmenuaHbl.
LentpanbHas cuMMeTpus

pelieHUN 3a/ia4 IIPU3HAKU U CBOICTBA:

napajjenorpaMma, IMpsMOYTrOJbHHKA,
pomba, KBaJpaTa, Tparnenu,
paBHOOOKOM Tparnenu,

IPSIMOYTOJIBHOM Tpanenuu.

[TpuMeHSATh METOJT YABOEHUS MeIUaHbI
TPEYTrOJIbHUKA.

Hcnonb3oBath HUGPOBBIE pECYPCHI IS
UCCIIEJOBAaHUSI  CBOWMCTB  M3Yy4YaeMBIX
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buryp.

3HAKOMUTbCA C MCTOpUEH pa3BUTUSA

reoMeTpUH
Teopema Paneca u 15 Teopema @aneca u teopema o | [IpoBOaUTE MOCTPOCHUS C IMOMOUIBIO
Teopema o MPOTOPIIMOHANBHBIX OTPE3KaX. | MUPKYJS U JIMHEHKH C HCIIOJIh30BAaHUE
MIPOTNOPIUOHATBHBIX Cpennsisi TuHUS TpEyroJibHUKA. | TeopemMbl Dajeca U TEOpEeMbl O
OTpEe3Kax, Tpanerusi, e€ cpenHsst JIUHUS. MPOTIOPIIUOHATBHBIX OTpe3Kax,
no00HbIE [IponopuroHaneHble  OTPE3KH, | CTPOUTH YEeTBEPTHIN
TPEYroJIbHUKH MOCTPOCHHUE YeTBEPTOTO | MPOMOPIIMOHAIBHBINA OTPE30K.
MPOTIOPIIUOHATBHOTO OTPE3Ka. [IpoBoaMTH JOKA3aTEILCTBO TOTO, YTO
CBoiicTBa IIeHTpa MacC B | MEIHWAHBI TPEYTOJIbHUKA MEPECEKAOTCS
TPEYroJIbHUKE. B OJIHOM TOYKE, W HAXOIUTHh CBSA3b C
[Topo6ubie TpeyronpHuku. Tpu | IEHTPOM Macc, HAXOIUTh OTHOIICHHE,
MpU3HaKa noAoOus | B KOTOPOM MEAHaHbl JENSTCS TOYKON
TPEYroJIHbHUKOB. WX TepeCceUeHUsI.
[IpakTrueckoe MpuMeHEeHHE Haxonute mogo06HbIE TPEYTOJBHUKN HA
TOTOBBIX YEPTEKAaX C  yKa3aHHEM
COOTBETCTBYOIINX MIPU3HAKOB
og00us.
Pemars 3a1a4n Ha o00HEBIE
TPEYTrOJIbHUKHU c ITOMOIIIBIO
CaMOCTOSITESIIFHOT'O MOCTPOEHUS
YEpPTeXKEH W HAXOXKACHHUS TOJOOHBIX
TPEYTrOJIbHUKOB.
[IpoBoUTH JI0Ka3aTelbCTBa C
WCII0JIb30BaHUEM TPU3HAKOB MOA00MS.
Jloka3piBaTh TpH TNpHU3HAKA IO00MS
TPEYTrOJIbHUKOB.
[IpuMeHsATh TOJyYEHHbIE 3HAHUA TPHU
peueHumn r€OMETPUUYECKUX n
MPaKTUYECKUX 3a/1a4.
3HAKOMUTHCSI C HUCTOPUEH pa3BUTHS
reoMeTpUm
IImomane. 14 [Tonsatue o6 oOmei Teopun | OBIageBaTh MePBUYHBIMU
Haxoxnenne TUIOIIAJIH. MIPEACTABICHUAMU 00 oOIeld Teopuu
IIoaaei dopmybl JUTSE WiomWaau | miomana  (Mepsl), (QOpMyIHpPOBAThH
TPEYrOJIbHUKOB U TPEYroJbHUKA, CBOMCTBA IUIOIIAJM, BBISICHATHL HX
MHOTOYTOJIbHBIX napajienaorpamma. HArJISIAHBIA CMBICIL.
dburyp. OtHomieHne mwiomazaei | BeiBoauts (hopMymbI IUIOIIAgu
[Inomamu TPEYroJIbHUKOB c oOmuM | mapasienorpaMmma TPEYroJIbHUKA,
MoA0OHBIX (pUryp OCHOBaHHEM 15 R)0%1 oOmieit | Tpaneruu U3 GOpPMYNBI  IUIOIIATU
BBICOTOI. MpsIMOYTOJIbHUKA (KBaapaTa).
Brruucnenue miomazaei | BeiBoauts bopmyIbI IO N
CIIOKHBIX buryp 4yepe3 | BBIMYKIOTO YETHIPEXYTOJIbHUKA Yepe3
pazOueHre Ha  YacTH ¥ | AWArOHAIU U YTOJ MEXIy HUMHU.

AOCTPOCHHUC.

Haxonuts

IUIOIIA N ¢buryp,
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[Mnomamn ¢uryp Ha KIeT4aTou

Oymare.

[Mnomaau mogoOHBIX uryp.
Beruucnenue IJIOIIAEH.
3anaun c [IPaKTUYECKUM

M300paXEHHBIX Ha KJIEeT4aTOW Oymare,
UCTOJIb30BaTh Pa3OMeHHe Ha YacTH U
JOCTPOCHHE.

Pa3bupats npuMepsl HCIIOJIB30BAHUSA

BCIIOMOTaTeIIBbHOM Ijiomaau JJIA

COJIEp’KaHUEM. pelIeHNs FEOMETPUUECKUX 3aay.
Pemenne 3amau ¢ momomipio | HaxomuTs miomany mogo0HbIX GuUryp.
MeTo1a BCIIOMOTaTeNbHOM | BpiuncasaTe  miuomaau — pasinyHbIX
IO AN MHOTOYTOJIbHBIX (QUTYD.
Pemare 3amaum  HA moomanbs  C
MPAKTUYECKUM COJIepKaHUEM
Teopema IIudaropa 10 Teopema [Mugaropa, e¢ | Hoka3piBaTh  Teopemy  [ludaropa,
1 Hayaja JI0Ka3aTeNbCTBO M MPUMEHEHHUE. | UCIIOJb30BaTh €€ B  MPAKTUYECKUX
TPUTOHOMETPUU Ob6patHas Teopema [Iudaropa. | BbIUKCICHUSIX.
Onpenenenue DopMyaupoBaTH oTnpeaeIeHUs
TPUTOHOMETPUUECKUX (YHKIMH | TPUTOHOMETPUUYECKUX byHKIMI
OCTpOTO yria, | OCTpOro  yria, MpOBEPATh  HX
TPUTOHOMETPHUUECKHE KOPPEKTHOCTb.
COOTHOILIEHUS B | BeiBouTh TPUTOHOMETPUYECKUE
MPSIMOYTOJIbHOM TPEYTOJbHHUKE. | COOTHOLIEHUSI B MPSMOYTOJIbHOM
OcHoBHOE TPEYTrOJIbHUKE.
TPUTOHOMETPUUYECKOE HccnenoBaTb  COOTHOLIEHMSI MEXAY
TOXKIECTBO. CTOpPOHaMH B PSIMOYT OJIbHBIX
CooTHomeHus MEXIy | TPEYroJIbHUKax C yriaamu B 45° u 45°;
CTOpOHaMU B MPAMOYToJibHBIX | 30° 1 60°.
TpeyroJbHUKax ¢ yriamu B 45° | Mcnons3oBarh ¢GoOpMyIibl TPUBEICHUS
u 45°; 30° u 60°. W OCHOBHOE  TPUTOHOMETPHYECKOE
TOXKECTBO Ui HaXOKJECHUs
COOTHOILIEHU I MEX Ty
TPUTOHOMETPUUYECKUMH  (PYHKIMAMHU
Pa3JINYHBIX OCTPHIX YIJIOB.
[IpuMeHsATh MOJIydeHHbIE 3HAHUA U
YMEHUSl NpPU PELICHUHM NPaKTHUYECKUX
3ajay.
3HAKOMUTBCA C MCTOpUEH pPa3BUTUSA
reoMeTpuu
VYriel B 13 Brnucannble U neHTpanbHble | POpMyIMpPOBATH OCHOBHBIE
OKPY’KHOCTH. YTJIBI, YTOJI MEXAY KacaTeJIbHOM | OTNIPEJEIICHNUs, CBSI3aHHBIE C YIJIaMU B
Bnucanneie u U XOopAod. Yriel  Mexay | Kpyre (BIHUCaHHbIN yroj, HeHTpaabHbIN
OTMCAaHHbIE XOPAaMHU U CEKYLLIUMHU. yroin).
YETBIPEXYTOJIbHUKH. Brnucannele u  onwmcansele | Haxoguts BIIMCaHHbBIE YIJIBI,
Kacarenbnble k YETBIPEXYTOJIBHUKH, UX | OMparoIIuecs Ha  OJHY  JIyrY,
OKPYKHOCTH. MIPU3HAKH u CBOMCTBA. | BBIYUCIIATH YIJIBI C TIOMOIIBIO TEOPEMBI
Kacanune IIpumeHeHne ATUX CBOMCTB IpU | O BIHCAaHHBIX YrjaX, TEOPEMBI O
OKPYKHOCTEHN pelIeHnH TFE€OMETPUUYECKUX | BIIMCAHHOM YETBIPEXYTOJIbHUKE,
3azad. TEOPEMBI O LIEHTPAILHOM YTJIE.
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B3anMHO€ pacnosnoxeHue AByx
OKPYKHOCTEH.
Kacanue okpyxHOCTEM

HccnenoBaTh, B TOM YHCJIC C IIOMOIIBIO
U(POBBIX PECYpCOB, BIMCAHHBIC H
OIMMCaHHBIE YETBIPEXYTOJIbHUKH,
BBIBOAUTH UX CBOﬁCTBa 148 HpI/I3HaKI/I.

CBOMCTBA W

Hcnonp3oBath  3TH

IIPU3HAKY IIPH PELICHUU 3a1a4

IToBTOpEHNME, 4 [ToBTOpEHUE OCHOBHBIX | Pemate 3amaum  Ha  NOBTOpEHHE,
00o0menne 3HaHUH HOHSTUM ¥ METOJIOB KYpCOB 7 M | WIUIIOCTPUPYIOIIME  CBSI3U  MEXAY
8 kimaccoB, 00001IeHNE 3HAHUH | pa3TUIHBIMU YaCTAMHU Kypca
9 knacc (68 u)
Ha3zeanue pazoena | Yucno OcHnoeHble 6uodbl OesaAmenbHOCHU
Ocnognoe cooepicanue
(memwt) Kypca uacoe odyuarowuxca
Tpuronomerpus. 16 Onpenenenuve DopMynHpoOBaThH onpeneneHus
Teopembl KOCUHYCOB TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (QYHKIIMHI TYIBIX
U CUHYCOB. ¢bynknuit yrios ot 0° o 180°. | ¥ IpSAMBIX YTIIOB.
Pemrenne Kocunyc m cunyc npsmoro u | BeIBOIUTE TeopeMy KOCHHYCOB H
TPEYroJIbHUKOB TYIIOTO yIJa. TEOpeMy CHHYCOB (C  paJauycoM
Teopema KOCHHYCOB. | OTIMCAHHOM OKPYXHOCTH).
O060061ménHas TeopemMa CUHYcOB | Pemats TpeyrojabHUKY.
(c  pammycom onucaHHo | Pemars MPaAKTUYECKHUE 3a7a4H,
OKPY>KHOCTH). CBOJSIILIECS K HAXO0XJACHUIO
HaxoxpaeHue AIuH CTOPOH U | Pa3iMYHBIX 3JIEMEHTOB TPEYrOJbHUKA
BEJTUYHH YIJIOB
TPEYTrOJILHUKOB.
dopmyna IUIOIIAAN
TpeyrojbHUKa  4epe3  JBe
CTOPOHBI U YTOJ MEXIYy HUMHU.
dopmyna IUIOIAAN
YeThIPEXYrOJIbHUKA 4Yepe3 €ro
IUaroHalM W yroll MEeXAy
HUMU.
[IpakTueckoe  TpHUMEHEHUE
JOKa3aHHBIX TEOPEM
[IpeoGpazoBanue 10 [Tonsitue o mnpeoOpazoBanuu | OcBauBaTh MOHATHE MPEOOpPa3OBaHUS
nonoous. moxoous. moxoous.
Metpuueckue CooTtBeTcTBEHHBIE  2JI€MEHTHI | MccienoBaTh OTHOLIEHME JIMHEWHBIX
COOTHOIIEHUS B NOJI0OHBIX (uUryp. DIIEMEHTOB buryp pu
OKPY>KHOCTH Teopema 0  mnpousBeneHHH | TPeoOpa30BaHUU MOJAOOUS.

OTPE3KOB XOpHA, TEopemMa O
IMPONU3BCACHUN
CCKYIIHUX, TCOpECMa O KBaJpaTe

KacaTelIbHOMU.

OTpPE3KOB

[Ipumenenne B pelieHun

TCOMECTPHUUYCCKUX 3ada1d

Haxomute mpumepbl mnoaobus B
OKpYXKaIOILEN EHCTBUTEIBHOCTH.
BpIBOAUTE METPUYECKHE COOTHOILIECHUS

MCKAY OTpC3KaMUu XOp[d, CCKYIIUX U

KacaTeJIbHBIX ~ C  HUCIOJIb30BAHUEM
BIIMCAHHBIX  YIJIOB, M  IOJOOHBIX
TPEYTOJIbHUKOB.
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Pemats TCOMCTPHUUCCKUC 3adadyu H

3aa44 U3  PEAJTbHOM JKU3HH C
HCII0JIb30BAHUEM 10100HBIX
TPEYTOJIbHUKOB
Bekropsl 12 Onpenenenue BEKTOpOB, | Mcnonb3oBarh BEKTOPbI KaK
CIIOXKEHHE u Pa3HOCTbH | HANpaBJIEHHbIE OTPE3KH, HCCIEN0BATh
BEKTOPOB, YMHOXEHHE BEKTOpA | TEOMETpUUECKUN (TepeMellleHne) u
Ha YUCJIO. ¢bu3ndeckuit (Cuia) CMBICIIBI BEKTOPOB.
dusnueckui U | 3HaTb  OMNpEAEleHHs] CyMMbl U
reOMETPUYECKUM CMBICT | pa3HOCTH  BEKTOPOB,  YMHOKEHHS
BEKTOPOB. BEKTOpa Ha YHUCIO, HCCIEeI0BaTh
Pa3znoxxeHne BekTopa MO JBYM | FeOMETpUUECKUH W (u3HuecKuit
HEKOJUIMHEAPHBIM  BEKTOPAM. | CMBICIIBI 3TUX ONEpaLIUi.
Koopaunats! BekTOpa. Pemare reomMerpuyeckue 3agadd  C
CkansipHoe MIPOU3BE/ICHUE | UCIIOJIb30BAHNEM BEKTOPOB.
BEKTOPOB, €ro nMpruMeHeHue s | PackimaapiBath  BEKTOp MO ABYM
HaX0XJACHUS JUIMH U YTJIOB. HEKOJUTMHEAPHBIM BEKTOpaM.
Pemrenne 3amau ¢ momompro | Mcrons3oBath CKaJISIPHOE
BEKTOPOB. MIPOU3BE/IEHNE BEKTOPOB, BBIBOJUTH
[IpumeHeHre BEKTOPOB sl | €r0 OCHOBHBIE CBOMCTBA.
pelleHns 3a1a4 KMHEMAaTHKU W | BeIYMCIATE  CyMMy, pa3HOCTb H
MEXAHHUKHU CKaJSIpHOE IPOU3BEACHUE BEKTOPOB B
KOOpJMHATAX.
[TpuMeHATh CKalsIpHOE NMPOU3BEACHUE
JUISL HAXOXKICHMS JUTMH U YTJIOB
JlexapTOBbI 9 JlexkapToBbl KOOpAMHATHEI TOYEK | OCBaMBaTh MOHATHE MNPSAMOYTOJIBHOU

KOOpJAUHATBI HAa
IIJIOCKOCTH

HAa TJIOCKOCTH.
VYpaBHeHue npsmoil. YTIIOBOM
ko3 pHIMEHT, TaHTeHC Yyriia
HaKJIOHA MPSMOM,
napasuiebHbIe u
NEPIECHIUKYISPHBIC IPSIMbIC.

YpaBHeHue
HaxoxneHue koopauHaT TOYEK

OKPYXHOCTH.

IepeccyeHrud OKpPYKXKHOCTU U

MIPSIMOMU.

Meron KOOpJMHAT pu
peleHnmn reOMETPUUYECKUX
3ajad4.

Hcnons3oBanue METO/1a

KOOpAWUHAT B IIPAKTUYCCKUX
3agadax

CUCTEeMBl  KOOpJAMHAT, JEKapTOBBIX
KOOpPJIUHAT TOUKH.

BeiBoguTh  ypaBHeHHUE TpSAMOW U
OKPY>KHOCTH.

Boigensate monHBIA  KBagpar s
HaXOXJEHUs IIeHTpa U  paauyca

OKPYKHOCTH I10 €€ YpaBHEHHUIO.
Pemate 3agaun Ha HaXOXKACHUE TOYCK
MIEPECEUCHHUS] MPSAMBIX U OKPYKHOCTEU
C MOMOIIBIO METOJIa KOOPAMHAT.
Hcnonb3oBarh  CBOWCTBA  YIIIOBOTO
K03 duneHTa NpsAMOi NMpH perIeHnu

3azad4, JUISt OTIPENEIICHUS
PacIosoKeHUs IPIMO.

[TpumeHsTH KOOPJIMHATHI npu
peleHnn F€OMETPUYECKHUX U

MPAKTHYECKUX 3aJad, Ui TOCTPOCHUS
MaTEeMaTHYeCKUX MOJETeH peambHBIX
3a/1a4 («METO] KOOPAMHATY).

[Tonb3oBaTbcs Ui TOCTPOCHUST U
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UCCIIEJOBAaHUI I (PPOBBIMU
pecypcaMu.
3HAKOMUTbCA C HUCTOpUEH pa3BUTUSA
reoOMEeTpUU
[IpaBunpHbIE [IpaBunbHBIE MHOTOYTOJIBHUKH, | POPMYIUPOBATH OIpPENICIICHUE
MHOT'OYTOJIbHHUKH. BBIYMCIICHUE UX DJIEMEHTOB. MIPaBUJIbHBIX MHOTOYTOJIbHUKOB,

JlnHa OKpYKHOCTH
U IUIOLIA/b Kpyra.

Uucio m ¥ JUIMHA OKPYKHOCTH.
JlnvHa 1yru OKpyKHOCTH.

HaxXoJuThb UX 3JICMCHTHI.

ITonp30BaThCA IIOHATHEM JJIMHBI

Boruncnenue Pannannas mepa yria. OKPY>KHOCTH, BBEJIEHHBIM C ITOMOUIbIO
IJI0IIA 1N [Imomane  Kkpyra ©  €ro | IpaBUJIBHBIX MHOT'OYTOJIbHHUKOB,
3JIEMEHTOB (cexTopa U | OIPENENATh YUCIO T, JIUHY IOyI'd U
CErMeHTa). Boruncnenue | paguanHylo Mepy yria.
Ioniaaen ¢uryp, | [IpoBoauTs mepexoa OT paauaHHOMN
BKJIFOUYAIOLIUX AJIEMEHTHI Kpyra | Mephl yIia K rpajycCHON U Ha00OopoT.
OmnpenensTh mIomagb Kpyra.
BeiBoaute dopmynbl (B rpagycHOM u
paauaHHOW Mepe) s JJIMH  JOyT,
MJIOMIAAEH CEKTOPOB M CETMEHTOB.
Beruucmste TIJTOMIATA ¢buryp,
BKJIIOYAIONINX 3JEMEHTHl OKPYKHOCTHU
(kpyra).
Haxomute mmomann B 3ajgadax
peanbHOM KU3HU
JBrokeHust [Tonsitue 0 nBwxeHun | Pazoupars MIPUMEPHI,
IIJIOCKOCTH IIJIOCKOCTH. [TapannenpHbI | HIUTFOCTPUPYIOLIUE MOHATUSA
NIEpPEHOC, MIOBOPOT U | IBUKEHUS, LIEHTPOB u oceit
cumMmetrpusa. OcH M UEHTPBI | CHAMMETPUH.
CUMMETpPUH. PopMynHpoBaThH onpeneneHus
[IpocTeiime mnpuMEHEHHs B | NAPAJLIEIBHOIO MEPEHOCca, OBOPOTA U
peuieHun 3a1a4y OCEBOM CUMMETPHH.
BeiBoguth HX CBOMCTBA, HaXOJUTh
HEIMOJBUKHBIE TOUKH.
HaxonuTe 1eHTpsl M1 OCH CUMMETpPUi
npocTermux Guryp.
[IpuMeHATh napajienbHbId EPEHOC U
CUMMETPHIO npu pelneHun
reoMeTpruecKkux 3amad  (pa3duparh
IIPUMEDBI).
Hcnonp3oBath [Uisi TMOCTPOCHHUS U
UCCIIeIOBaHUI IU(PPOBBIE PECYPCHI
IToBTOpEHME, [ToBTOpEeHUE OCHOBHBIX | OnepupoBaTh MOHATUSAMHU: (UTYpA,
o0o01enue, MOHATHI ¥ METOI0B KypcoB 7-9 | Touka, mpsiMasi, yroj, MHOTOYTOJIbHUK,
CHUCTEMAaTH3aLMs KJIacCOB, 00001IeHNEe U | paBHOOGAPEHHBI W PABHOCTOPOHHUUI
3HaHUU cUCTeMaTu3alusl 3HAaHUM. TPEYrOJbHUKH, MPSIMOYTOJIbHBIN

[Ipocreiimme reoMeTpudecKue
¢buryppl ¥ WX  CBOWCTBA.

TPCYIrOJIbHUK, MCIAWAHA, 6I/ICCCKTpI/ICEl

)41 BBICOTa TPECYroJIbHUKA,
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N3mepeHne  reoMeTpu4ecKux
BEJIMYMH.

TpeyroJbHUKH.

[TapannenbHbie u

HEePIEHIUKYISPHBIE IPSIMBIE.
OKpyXHOCTb u KpYT.
I'eomeTpuueckne nOCTPOECHMUS.
Yrasl B OKPYXHOCTH.
Bnucannble U onucaHHbIE
OKPYXHOCTH
MHOTOYT'OJIbHUKOB.

[IpsiMast 1 OKPYKHOCTb.
YUeThIpEXYroJIbHUKHY.
Bnucannble W onucaHHbIE
YETBIPEXYTOJIBHUKMU.

Teopema Iludaropa u Hauana
TPUTOHOMETPHH.
Pemrenne 00X
TPEYrOJIbHUKOB.

HpaBI/IJ'H)HBIe MHOI'OYI'OJIbHHUKH.

[IpeoOpazoBaHusi  MJIOCKOCTH.
JIBroKeHUS. ITomoOwue.
CummeTpusi.

IImomane. Brruucnenune
IO EH.

[Tmomaau mogoOHBIX (uUTyp.
JlexapToBBI  KOOpJIWHATHI Ha
IJIOCKOCTH.

BGKTOPBI Ha IIJIO0CKOCTH

napajieiorpaMM, pomo,
NpSMOYTOJIbHUK, KBajpar, Tpanelus;
OKpY’KHOCTb, KacaTellbHas; PaBEHCTBO
U moaobue ¢GUryp, TpEeYroJbHUKOB;
HapauIeNbHOCTh u
HEePICHAUKYISPHOCTh MPSMBIX, YrOJ
MEKIY

OTHOCHUTCIIBHO

MIPpsAMBIMU, CUMMCTPUA

TOYKM M  HPsAMOM;

JUIMHA, PAacCTOSHUE, BEJIMYMHA YIJIa,
IUIOIA/b, IEPUMETP.

Hcnonb3oBath GopMyiibl: mepuMeTpa u

JUIAHBI

IUIOIAAN  Kpyra,
IPSIMOYTOJIBHOTO

MJIONIAd  MHOTOYTOJIBHUKOB,
OKPY)KHOCTH |
00bEMa

napasuiesenunesa.
OnepupoBaTh MOHATHSIMU:
MPSIMOYTOJIbHAsT CHUCTEMa KOOPIMHAT,
BEKTOp; HCIOJIb30BaTh OSTH TOHSITHS

JUIA MMpEaACTaBJICHUA JaHHBIX n

pemieHusl 3ama4, B TOM 4YHCIE W3
JIPYruX YI4eOHBIX MPEIMETOB.

Penrate  3amaum MMOBTOPEHHE
OCHOBHBIX TOHSATHHA, WLIIOCTPAIUIO

CBSI3eH MEXIY pa3IHYHBIMH YacTIMHU
Kypca.

Ha

BeiOuparp  MeTOm I pelieHus
3aJa4H.
Penrate 3amaud W3 NOOBCEIHEBHOM
JKU3HU
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IINTAHUPOBAHHUE U3YYEHHUA YYEBHOI'O KYPCA

I'eomempusa. 7 knacc

T
wn ema

Kon-60
uacoe

Ilpeomemmnoe cooepircanue

Xapaxkmepucmuka
oessmenbHOCmU 00y4auuxcs

I'naa 1. HauanbHble reomerpudeckne cBeaernus (10 u)
8 1. Ilpsaimas u ompe3ox 1 [IpocTeitmme DopMynHpOBaThH OCHOBHBIE
1 | Touku, npsiMbI€, OTPE3KH F€OMETPUYECKUE OOBEKTHI: HOHSTHUS U OIpEEIICHUSI.
2 | IlpoBemmBanue IpsMoit TOYKH, OTPE3KH, MPSIMBIE, OOBACHATH, 4YTO TaKOE TOYKa,
Ha MECTHOCTHU JIOMaHasi, MHOTOYT OJIbHUK. OTpE30K, JIyd, IpsAMasi, JOMaHas,
B3anmuOe€ pacnosioxxenue MHOT'OYTOJIbHUK.
MIPSIMBIX Pemate 3amaun Ha B3aMMHOE
PacroJIoKEHUE T'eOMETPUUYECKUX
¢uryp
8 2. JIyu u yzon 1 IIpocreitmme OOBSCHATh, YTO TaKoe Iy,
3 | Jyu reoMeTpHIecKue OOBEKTHI: yroj,  paclo3HaBaTh  BHJIbI
4 VYron JIy9U U YTJIbI YIJIOB.
PopMynHpoBaThH OCHOBHBIE
MOHSTHUS U OTIPEICTICHUS
8 3. Cpasnenue ompesxos u 1 [TonsTue paBeHCcTBa OOBsICHAT,  Kakue  (QUrypsl
y2noe FeOMETPUYECKUX QUTYP. HA3bIBAIOTCS  PaBHBIMHU,  KakK
5 | PaBenctBO [Ipuémsbl cpaBHEHUS CPaBHHUBAIOTCSI OTPE3KU W YIJIbI,
reOMETPUYECKUX PUTyp OTpPE3KOB, YIJIOB. YTO TaKO€ CepelHa OTpe3ka U
6 | CpaBHeHHE OTPE3KOB U Cepenuna oTpeska, OuccekTpuca yria.

YIJIOB OuccekTpuca yria Pemate 3amaun Ha B3auMMHOE
PacCIOJIOKEHUE TEOMETPUUECKUX
¢duryp

8 4. H3mepenue ompeskos 2 N3mepenne JIMHEHHbBIX N3MepaTh nMHEHHbIE BEIMYUHBI
7 | nuHa oTpes3ka BEJINYUH, BBIUNCIICHUE FEOMETPUYECKUX u
8 | Enununm U3MEPEHUSL. 0Tpe3KoB. EquHulip! MPAKTHYECKUX 0OBEKTOB.
N3mepurenbHbie U3MEpPEHUs JIUHBL. [[nuHa OnpenensTs «Ha IJ1a3» pa3Mepbl
UHCTPYMEHTHI oTpe3ka. 3mepurenbHbie pealbHbIX 00BEKTOB, MPOBOIUTH
UHCTPYMEHTBI rpyOyI0 OIICHKY WX pa3MepoOB.
Pewmate 3a1aun Ha BBIYMCIICHUE
JUIMH OTPE3KOB
8§ 5. H3mepenue yenos 1 I'panycnas mepa yrina. [IpoBoauTh KJIaCCU(PHUKAIUIO
9 | I'paxgycHas mepa yria N3mepenue yrioBsix VIJIOB,  BBIUMCIATH  YIJIOBBIE
10 | U3mepenue yrioB Ha BEJIMYUH, BBIYUCIICHUE YTJIOB. | BEJINYUHBI, MIPOBOJIUTH
MECTHOCTHU EnuHuIbI U3MEpeHus yIiioB. | HEOOXOAUMBIE  J0Ka3aTelbHbIe
Bunsl yrinoB — pa3BEPHYTBIN, | pacCy>KICHHUS.

OCTpPBIN, IPSIMOI, TYIION
b b

W3MepsTh YIioBbIE BEITHYHHBI
TEOMETPUICCKUX u
NPaKTUYECKUX 0OBEKTOB.
OnpenensaTh «Ha TJa3» pa3Mepsl
peabHBIX 00BEKTOB, MPOBOIUTH
rpyOyI0 OIICHKY WX pPa3MepOB.

24




Pemarts 3aa4ud Ha BBIYHCIICHHUC
BCJIMYHH YI'JIOB

8 6. Ilepnenouxynsapnoie
npamole

11

CMexHbIE u
BEPTUKAIBHBIC YTJIIBI

12

[IepnenukynspHbie
IIpsIMbIE

13

IToctpoenue IIPSAMBIX

YTJI0B HAa MECTHOCTH

CMexHbIe U BEpTUKAJIbHbIE
YTIIbI, UX CBOKCTBA.
[lepnenukynspHbie MpsiMble
Y X CBOMCTBA.

Pabora ¢ npocteimnmu
yeprexamu

3HaTh KakWUe€ YIJIbl Ha3bIBarOTCS
CMEXHBIMH, W  Kakue  —
BEPTUKAJIHHBIMH.

DopMynHMpoBaThH "
000CHOBBIBATh YTBEPKICHUS O
CBOMCTBAx CMEXHBIX u
BEPTUKAIBHBIX YIJIOB.

OOBSACHATH  Kakue  MpsSMbIe
Ha3bIBAIOTCS
NEepIEeHIUKYISIPHBIMU,
dbopmynMpoBaTh UX CBOWCTBA.

PacnosnaBats W3y4YCHHBIE

burypsi,
B3aMMHOE

reoOMEeTPUYECKUE
ONpeneiATh ux
PacIioJIOKECHHUE, BBITTIOJIHATH
4epTEXK M0 YCIOBUIO 331a4U.
Pemarr 3amaum Ha B3aWMHOE
PacIOJIOKEHUE TEOMETPUIECKUX
buryp.
3HAKOMUTHCS c HUCTOpHUEH

pa3BUTHS TEOMETPUU

Pemrenue 3agau

Temprm. 1 — 13

O0001eHre U CUCTEMATU3ALMS
MOJTy4ECHHBIX 3HAHWUU, OTPabOTKA
HaBBLIKOB PUMEHEHUS
TEOPETUYECKUX  CBEJICHHH K

PEIICHUIO 3a1a4

Kontponbhas padoTa Ne 1

Temprm. 1 — 13

KonTposib u oueHka cBoei
paboTHI; TIOCTAaHOBKA IeJield Ha

CIEYIOIIUN Tan 00ydeHUs

I'naBa 2. TpeyroabHukn

8§ 1. Ilepeblit npusnak pasencmea

mpey2ojibHUKo6

14

TpeyroapHuK

15

IlepBbIit MPU3HAK

PpaBCHCTBA TPLCYTOJIbLHHUKA

3

TpeyronbHUK, €ro 3J1€MEHTHI,
nepumerp. [lonsatue o
pPaBHBIX TPEYrOJIbHUKAX U
IIEPBUYHBIE NIPEACTABIEHUS O
paBHbIX ¢urypax. Ilepsbrii
[IPU3HAK PABEHCTBA
TPEYrOJIbHUKOB

OOBICHATH
Ha3BbIBAETCS

Kakas  Qurypa
TPEYrOJIbHUKOM,
YTO Ha3bIBACTCS BEpIIMHAMH,
CTOPOHAMH, yrilaMmu

TPEYIr'OJIbHUKA. OHpe,Z[eJ'ISITL BU/J

TPEYroJbHUKA, HAXOAUTh €r0
IEPUMETD.

Pacno3znaBaTte mapbl  paBHBIX
TPEYrOJIbHUKOB HAa  T'OTOBBIX
yeprekax (c yKa3aHueM
IIPU3HAKOB).

dopmynupoBaTb IIEPBBII
IIPU3HAK paBeHCTBA
TPEYrOJIbHUKOB.
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BoiBouTh cnenctBus (paBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)
U3 PaBEHCTB TPEYrOJIbHUKOB.

Crpoutrb  uepTexu, pelaTrh

8 2. Meouanwt, 6uccekmpucol u

=)

blCombl mpey2oibHUKa

16 | IlepneHIUKYISAp K IPSIMOK

17 | Meauanbl, OUCCEKTPUCHI U
BBICOTBI TPEYT'OJIbHUKA

18 | CgoiictBa
PaBHOOEIPEHHOTO
TPEYroJbHUKA

[IepneHuKyIsIp K NPSMOIA.
Menuanbl, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA.
PaBHOOGeipenHbIE U
PaBHOCTOPOHHUE
TpeyroJibHuKH. [Ipu3Haku u
CBOMCTBa paBHOOEAPEHHOTO
TpPEeYroJbHUKa

3a1a4u c ITOMOILIBIO
HaX0XJICHUA PaBHBIX
TPEYroJILHUKOB

DopMynHpoOBaTh ONPEACIICHHUS
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO

TPEYrOJIbHUKOB, OHUCCEKTPHUCHI,

BBICOTHI, MeHaHbI
TPEYTrOJbHUKA; CEpEeINHHOTO
NepreHIuKyIspa OTpE3Ka;

nepUMeTpa TPeyroJbHUKA.
dopMynupoBaTh CBOWCTBA U
MpU3HAKU paBHOOEIPEHHOTO
TPEeYroJbHUKA.

Pemare 3amadm, CBsI3aHHBIE C

pU3HAKaMU paBeHCTBA
TPEYrOJIbHUKOB W CBOHCTBAMH
pPaBHOOEAPEHHOTO
TPEYroJIbHUKA.

CTpouTh  4YEpTEXH,  pelaTrh

3a1aun c MOMOUIbIO
HAXO0XKJIEHUs PaBHBIX
TPEYrOJIbHUKOB
8§ 3. Bmopoii u mpemuii Bropoii u Tpetuii npuzHaku dopmyIupoBaTh MIPU3HAKHU

npuU3HaKu pagencmaea
mpey201bHUKO08

19 | Bropoit MIPU3HAK
paBEHCTBA TPEYrOJIbHUKOB

20 | Tperuit MIPU3HAK

PpaBCHCTBA TPCYIrOJIbHUKOB

pPaBEHCTBA TPEYTrOJIbHHUKOB.
[IpyMeHeHne ux K perieHuIo
3a1ad

pPaBEHCTBA TPEYTOJIHHHUKOB.
Pacrno3HaBaTth mapel  paBHBIX
TPEYroJIbHUKOB HAa  TOTOBBIX
YepTekax (c yKa3aHHUEM
MIPU3HAKOB).

BbiBouTh ciiencTBus (PaBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)
U3 PaBEHCTB TPEYTOJIbHUKOB.
Ctpouth  uepTexku, peuaTh

3aauu c MOMOIIIBIO
HaXOXJCHUs pPaBHBIX

TPEYroJIbHUKOB
§ 4. 3a0auu na nocmpoenue OKpyXHOCTb, €€ LIEHTP, DopMynHpOBaTH OCHOBHBIE
21 | OKpYyXHOCTb pannyc, TuameTp, Xopa, HOHSTHS U OIpENEIICHNUS,

22 | IlocTtpoeHus IUPKylIeM U
JINHENKOU

23 | IIpumepst 3a1a4 Ha
HOCTPOEHUE

nyra. Kpyr.

[Toctpoenus nupkynem u
JIMHEUKOI.

[IpocTreiimue 3agaun Ha
MOCTPOEHHUE

CBA3AaHHBIC C OKPYKHOCTBIO!:
HOCHTp, paanuyC, AUaMeTp, Xoplda

OKPY>KHOCTH.
IIpoBoauTs IIpocTenIne
[IOCTPOCHUS c MIOMOUIBIO
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LUPKYJIS U JINHEUKU.
Pemate 3amaun Ha mocTpoeHHE

yria, pPaBHOTO JTAHHOMY,
OHMCCEKTPUCHI yria,
NEPIEHANKYISPHBIX — TPSMBIX,
cepenuHbl OTpe3ka, u Oosee
CIIOXHbIE 3a1a4u,
UCIOJIb3YIOIINE yKa3aHHBIC

IIPOCTEMIINE TOCTPOCHHUS.
3HAKOMUTHCS C  HuCTOpuEeH

pa3BUTHSA T€OMETPHUH

Pemenue 3amau

Temsbl . 14 — 23

O0001eHne 1 CcUCTEMATU3ALMS
MOJIy4YE€HHBIX 3HaHUH, 0TpabOTKa
HABBIKOB MIPUMEHCHUS
TEOPETUYECKUX  CBEIAEHUM K

PEOICHUTIO 3a1a4

KonTponsnas pabora Ne 2

Temsbl 1. 14 — 23

KonTposb u oueHka cBoei
paboTHI; TOCTAaHOBKA IIeJield Ha

CJICMYIOIINN dTaI 00yJIeHUS

I'nasa 3. [lapajuieqbHbIe IPSIMbIE

§ 1. Ilpu3znaku napannenvnocmu 4 [TapannenbHble NpsIMBbIE, UX dopmyIupoBaTh MOHSATHE
08yX NPAMBIX IIPU3HAKU U CBOMCTBA. BUIbl | mapajienbHbIX MPSMBIX,
24 | Onpenenenue YIJIOB MU MEPECEUEeHUH ABYX | MPU3HAKU napauieaTbHOCTH
NapaICIbHBIX MPAMBIX HPSIMBIX CEKyIIEN MPSMBIX, HaXOJUTh
25 | [pusHaku HPAKTHYECKHE TIPUMEPEI.
T1apajlNeILHOCTH ABYX OOBSACHATD c MOMOIUIbIO
MPSIMBIX
26 | [Ipaktuueckne  CrocoObI prcytia ke YEIRL,
HoCTpoCHMS 0o0pa3oBaHHbIE npu
napayuIeNbHbIX TPSIMBIX HCpCCC‘lfHHH AIBYX TIPAMBIX
CEeKyIllel, HA3bIBAIOTCS HAKPECT
JeKAUUMU, KaKue —
OJIHOCTOPDOHHUMH, U KaKue —
COOTBETCTBEHHBIMHU
8§ 2. Akcuoma napannenvHblx 4 AKCHOMBI B T€OMETPHH. OOBSACHATH UTO TaKOE aKcHoMa B
nPAMBIX AKcuoma napauienbHbIX TEOMETPHUH, KaKhe aKCHOMBI yXKe
27 | O0 akcuomax reoMeTpuu npsiMbIX. [IepBbie MOHATHS O | MCIIOIB30BAIUCH,
28 | AkcnoMa mapaIeNbHBIX JI0Ka3aTelIbCTBax B dbopMynupoBath aKCUOMY
MIPSIMBIX TEOMETPHH. napajuieabHbIX MPSIMBIX,
29 | Teopemsl 00 yriax, [IsaTeiit mocrynar EBkinaa. BBIBOJUTH CIEICTBHUS U3 HEE.
00pa3oBaHHBIX JBYMSI Hakpect nexarue, YMeTb BBIIENATH YCIOBUE U
napasieIbHBIMK COOTBETCTBEHHBIE U 3aKJIIOYEHUE TEOPEMbl, 3HaTh
HPSMBIMH U CEKYILEH OJHOCTOPOHHHUE YTJIbI Kakasi ~ TeopemMa  Ha3bIBaeTCs
30 (o6pazoBaHHbIE MTPH o0paTHOW 1O OTHOWIEHHIO K

niepeceueHIH NapauIeIbHbBIX
HPSMBIX CEKYILEH ).
VYTIIBI ¢ COOTBETCTBEHHO

naHHoil Teopeme. OOBSACHATH B
yéM 3aKJIFOYAETCSA METOL
JI0Ka3aTeNIbCTBA OT MPOTUBHOTO.
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napaJuleIbHbIMU WIH
NEPIEHANKYIIPHBIMU
CTOPOHAMH

H3yuate  cBONCTBAa  YIJIOB,
00pa30BaHHBIX npu
IepeceYeHUH napaieIbHBIX
IPSIMBIX CEKYIIEH.

IIpoBoauts JIOKa3aTeNbCTBA
NapajIeIbHOCTH ABYX MPSIMBIX C
MIOMOIIIBIO YTJIOB, 00pa30BaHHBIX
IPU TIEPECEYCHUN ITHX MPSIMBIX
TPEThEN MPSAMOIL.

®opMynupoBaTh TEOpPEMBI 00

yriaax c COOTBETCTBEHHO
napaJuleIbHbIMU U
NEePIEHANKYIIPHBIMU
CTOPOHAMHU.

3HAKOMUTHCS C  HuCTOpuEeH

Pa3BUTHUA TCOMETPUN

Pemenue 3agau

Temsbl 1. 24 — 30

O0001eHne 1 CcUCTEMATU3ALMS
MOJIy4YE€HHBIX 3HaHUN, OTpabOTKa
HABBIKOB TIPUMEHEHUS
TEOPETUYECKUX  CBEIAEHUM K
peIIeHuIOo 3a/1a4

KonTtponbras padoTta Ne 3

Tems! 1. 24 — 30

KonTposb u oOleHKa cBoei
paboTHI; TIOCTAaHOBKA IIeJield Ha
CJICTYIOINHN dTan 00yICHHS

T'naBa 4. CooTHonIeHUS

MesKAy CTOPOHAMM M YIJIAMM TPeyroJbHUKA

8 1. Cymma y2noe mpeyzo1vHuKa 2 CymMma yrioB TpeyroynbHuka | @opmMyaupoBaTh  ONPEACICHUS
31 | Teopema 0 cymMMe YIJIOB Y MHOTOYT'OJIbHUKA. OCTpPOYTOJIBHOTO,
TPeyroTbHHKA Bremnue yribt TYHOYI'OJIBHOTO,
32 | OctpoyronbHbiii, EpGYFOJ'IBHI/IKa. MPSIMOYT'OJIBHOTO
_ U/l TPEYTOJIBHUKOB — TPEYroJIbHUKOB.
IpAMOYTOJIbHBIN " OCTPOYTOJIbHBIM, ®opMynupoBaTb  TEOPEMY O
TYHOYIOJIbHBII MPSMOYTOJIbHBIM, CYMME YIJIOB TPEYroJbHUKaA, €€
TPEYIrOJIbHUKHU TYHOYT'OJIbHBIN CIEACTBHS O BHEIIHEM YIJIE
TPEYroJbHUKA.
Boruncniars CyMMYy  YIJIOB
TPEYroJbHUKA u
MHOT'OYTOJIbHUKA.
Haxonutb YHUCJIOBBIE u
OyKBEHHbIE 3HAYEHUS YIIIOB B
FeOMETPUUYECKUX  3aJadax ¢
HCIIOJIb30BAHUEM  TEOPEM O
CyMME€ VIJIOB TPEYIrOJIbHUKA U
MHOTOYT'OJIbHUKA
8§ 2. Coomnowenun meiicoy 3 COOTHOIIEHHS MEXTY PopMyIUpOBaTE COOTHOLIEHHUS

CIOpOHAMU U yeaMu
mpeyzonsHuKa

33 | Teopema 0 COOTHOILIEHUSIX
MEXKIY  CTOPOHAMH H
yIJIaMH TPEYroJbHUKA

CTOPOHAMH U YTJIaMHU
TpeyroibHuka. [Ipotus
60J1b1Iel CTOPOHBI
TPEYroJIbHUKA JISKUT
00BN yroJI.

MEXAy CTOPOHAMHM M YrjaamMu
TPEYrOJIbHUKA.
@opMyaMpoOBaTE  TEOPEMY O
HEPABEHCTBE TPEYrOJIbHUKA.

HpI/IMCHHTB HCPAaBCHCTBO
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34

HepasenctBo
TPEYroJibHUKa

IIpocrenmme HepaBeHCTBA B
F€OMETPHH.

HepaseHncTBO TpeyronbHuKa.

HepasenctBo 1omaHoOM

TPEYroJIbHUKA IIPU  PELICHUHU
3a1a4

Pemenue 3amau

Tembr 1. 31 — 34

O600meHne U cuctemMaTu3arus
MOJTyYeHHBIX 3HAHUH, 0TpabOTKa
HABBIKOB MIPUMCHCHUS
TEOPETUYECKUX  CBEIAEHUM K
pEIIeHUIO 33/1a4

KonTponsnas padora Ne 4

Tembl 1. 31 — 34

KoHTposib ® oOmeHka cBoei
paboThl; TIOCTAaHOBKA IIeJIe Ha
CJIETYIOLIUN dTan 00yUCHUS

8 3. IlpamoyzonvHoble
mpey20ibHuUKU

35

Hexortopsie cBolictBa U
MpU3HAKU

MPAMOYTOJIbHBIX
TPEYTroJIbHUKOB

36

[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

[Ipu3naku u cBolicTBa
IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
CBOWCTBO MeIHUaHBI
MPSIMOYTOJIbHOTO
TPEYroJIbHUKA.
[IpsamMoyronabHbIN
TPEYToJIbHUK C yriioM B 30°

®opMyIHpoBaTh  CBOWMCTBA H

MIPU3HAKU paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
[IpumenaTh MIpU3HAKU
paBeHCTBa MIPSIMOYTOJIBHBIX

TPEYroJIbHUKOB B 3a7a4ax

§ 4. llocmpoenue mpeyzonvnuxa

no mpeM dnemenmam

37 | Paccroguue or TOYKH IO
MPSAMOI. Paccrosinue
MeXAy  MNapajulelbHbIMU
MPSIMBIMU

38 | [TocTpoenue

TPEYrojibHUKa 10 TPEM
JJIeMEHTaM

Paccrosnue oT TOUKH 110
npsiMoii. Paccrosinne mexay
napayieIbHBIMU TPSIMBIMH.
Haxonnasi, e€ npoexius u
NEPHEHANKYIIAP K MPSIMOM.
[Ipu3Hak napaaienbHOCTH
MPSIMBIX Y€pe3 PaBEHCTBO
pacCTOSIHUNA OT TOYEK OJHOU
MPSMOM 10 BTOPOM MIPSIMOM.
3agaun Ha IOCTPOCHUE
TPEYrOJIbHUKOB

@opMyIUpOBaTH  ONpeAETICHUS
paccTosiHUA ~ OT TOYKH  JO
NpSMOM, PACCTOSAHHUS  MEXIY
napauIeIbHBIMU MPSIMBIMH.

PacnoznaBate Ha  ueprexe
HAKJIOHHYIO, €€ TMPOEKUUI0 U
NEPIECHIUKYISAP K IPSIMOK.

Pemarh oOcCHOBHBIE 3amaud Ha

IMOCTPOCHHC: yria, PaBHOI'O
AAaHHOMY; CECPpCANHHOTO
MNEPNCHAUKYIIApa JaHHOTI'O

OTpe3Ka; MPsAMOM, MPOXOIAIICH
yepe3  JaHHYI0O  TOUKY H
NepPHEHANKYIAPHON JOAHHOU
NPsIMOIA; OUCCEKTPHUCHI JTaHHOTO
yria; TPEYroJIbHUKOB 1(0)
Pa3IMYHBIM 3JIEMEHTAM.
3HAaKOMHTLCS c HUcTopHei
pa3BUTHUS TEOMETPUU

Pemenue 3amau

Temsbl 1. 35 — 38

O0o001IeHne U CHUCTEMATH3AIUSL
MOJTYYCHHBIX 3HAHUH, 0TpabOTKa
HAaBBLIKOB PUMEHCHUS
TEOPETHUYECKMX  CBEICHHHA K
pEILICHHIO 3314
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Kontponsnas padora Ne 5

Temsbl . 35 — 38

KoHTposib u® oOLeHKa CBOEH
paboThl; MOCTAaHOBKA IeJed Ha
CJICAYIOMIMIA dTar o0y4eHus

I'naBa 5. I'eomerpuueckue mecta Touek. CuMmeTpruHbie GUrypsbl

8 1. I'eomempuueckue mecma 2 Iloustue 0 I'MT, | Ucttionp3oBate Meton IMT mns
mouex IPUMEHEHUE €T0 B 3a]a4ax. JI0Ka3aTesIbcTBa  TEOPEM O
39 | ChoiicTBa  GHCCEKTpHCHI buccektpuca u cepeiuHHBIN | IepeceYeHn OUCCEKTPHUC YIJIOB
yraa HEePIIEHIUKYJIISP KaK | TPEYroJbHUKAa U CEepPEAUHHBIX
_ FEOMETPUUECKUE MecTa | IEPIEeHIUKYIIPOB K CTOpPOHAM
40 | Cpofictea  cepejHHOTO TOUEK. TPEYrolbHUKA C  IOMOLIBIO
MEepIEeHIUKYIIApa K I'MT.

OTPE3KY ®opmMynupoBaTh  TEOPEMY O
CBOICTBE CEpPEMHHOTO

NEePIEeHIUKYIIsIpa K OTPE3KY.

8 2. Okpyscrocme. 3 OxpyxHocTh,  Xopabl  u | MccnemnoBars B3aMIMHOC
Kacamenvnan k okpyscnocmu JMaMEeTphbl, UX CBONCTBA. pPacroJIO’KEHUE OKPY)KHOCTH H
41 | CpoiicTBa JAMaMETpPOB U PacnonoxeHnre OKpYKHOCTH | MPSMOM.

XOpZl OKPYKHOCTH U MIPSIMOM. PopMynHpoOBaTh ONPEACIICHHUS
42 | Tpm ciaydas B3aWMHOTO KacarenbHast K OKPY)KHOCTH. | OKPY>KHOCTH, XOpAbl, JHaMeTpa

PacIooKeHus OKpyXHOCTb, BIIMCAaHHAs B | M KacaTeJbHOM K OKPYXHOCTH.

OKPY)KHOCTH M TPSIMOM. yrou. N3yuars 150, CBOWCTBA,

Kacarenbnas K OKpy>XHOCTb, OTMCAaHHAA | IPU3HAKH, CTPOUTH YEPTEKU.

OKPY)KHOCTH OKOJIO TPEYTr'OJIbHUKA. HccnenoBath, B TOM 4YHCIE
43 | BoucanHas W ONMCAaHHAs BnucanHas B TpeyroJIbHHK | UCHOJB3YS LHU(PPOBBIE PECyPCHI:

OKPYKHOCTH OKPYXHOCTb. OKpPYXXHOCTb,  BIIMCaHHYIO B

TPEyroJabHUKA yroja;  LEeHTP  OKPYXHOCTH,

BIMCAHHOW B YroJj; PaBEHCTBO
OTpPE3KOB KacaTelIbHbIX.
OgiiageBathb MOHATUSAMHU
BIIMCAHHOU u ONMCAHHOM
OKpPYXKHOCTEH  TpEyroJibHHKa,
HaxOJIUTh LEHTPBI 3TUX
OKPYKHOCTEH.
Pemate 3asaun Ha MOCTpOEHHE,
BBIYMCIICHUE U JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C  OKPYXHOCTBIO,
BIIMCAaHHBIMM W  ONUCAaHHBIMHU
TPEYroJIbHUKAMM.

8 3. Cummempuunsie ghuzypo 2 [TonsTne oceBoit cummerpuu | PopmMynMpoBaTh  ONpPENEICHUE

44 | Ourypsl, CHUMMETpPUYHBIE
OTHOCHTEIJIBHO MPSIMOM

45 | OceBas cumMmeTrpus u e€
CBOMCTBA

U e€ CBOICTBA.
durypsl, CUMMETPUYHbBIE
OTHOCHUTEIIbHO IPSIMOi1

OCEBOM CUMMETPHHU.

OOBsCHATh Kakue JIB€ TOYKHU
Ha3bIBAIOTCS  CUMMETPUYHBIMU
OTHOCHUTEJIBHO NPSIMOH, B KaKOM
ciyyae  ¢Qurypa  Ha3bpIBaeTcCs
CUMMETPUYHOM  OTHOCHUTEIIBHO
OpsIMOM,  4YTO  Takoe  OChb

CUMMCTpPUU, IIpUBOANUTDH
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npuMepsl  puryp, oO6iamaronmx
OCEBOM CUMMETpPHEN.

PacnioznaBate ¢burypsi,
CUMMETPUYHBIE  OTHOCUTEJIBHO
IPSIMOM.

3HAKOMUTbHCS C  uCTOpueH

pa3BUTHSA T€OMETPUN

Pemenue 3amau

1 Temsr 1. 39 — 45

O6001eHne U cuctemMaTu3anus
MOJTyYeHHBIX 3HAHUH, 0TpabOTKa
HABBIKOB MIPUMEHCHUS
TEOPETUYECKUX  CBEIAEHUM K

PCIICHHUIO 3a1a4

KonTpomasnas pabora Ne 6

1 Temsr 1. 39 — 45

KonTposib © ouneHka cBoeu
paboThl; TIOCTAaHOBKA IIeJIe Ha

CJIEMYIOIIUN dTan 00yYeHUS

[ToBTOpEeHUE 4 [ToBTOpeHue u 0000IIEeHNE Pemars 3amaun Ha MOBTOpEHHE,
OCHOBHBIX TTIOHSITHH B WITIOCTPUPYIOIINE CBA3U MEKIY
MeToIoB Kypea 7 Kiacca Pa3TUYHBIMU YaCTAMH Kypca
Hroro 68
I'eomempus. 8 knacc
e Tema Kox-go Ilpeomemmnoe cooepocanue Xapaxmepucmuxa
n/n uacoe oesamenvHoCmu 00y4arnuuxcs
I'naBa 6. YeThIpexyrobHUKH
8 1. Muozoyzonvnuxu 2 Brinyknbiit MHOTOYrObHUK. | DopMynupoBaTh onpeeieHue
46 | Beimykibiid CyMMa yriioB BBIITYKJIOTO N- | BBIIYKJIOTO MHOTOYIOJIbHUKA,
MHOTOYTOJIbHUK YT OJIbHUKA. YeThIPEXYr0JIbHUKA, OOBACHATD
47 | YeTbIpEXyroibHHUK YeTbIpEXYroJIbHUK, CyMMa YTO TaKOE€ CMEKHBIE CTOPOHBI,
€ro yrios. JMaroHaJIi MHOTOYT OJIbHUKA.
Pacnio3HaBaTh MHOTOYTOJIbHUKH
Ha YepTexkax, M0Ka3bIBaTh UX
3JIEMEHTBI, BHYTPEHHIOIO U
BHEUIHIOI 00JIaCTH.
Pacnio3naBaTh BBINTYKIIbIE U
HEBBIITYKJIbI€ MHOTOYT'OJIbHUKHU.
Haxonute cymMMy BHYTPEHHHX U
BHEILIHHUX YIJIOB
MHOTOYTOJIbHUKOB 1
YEeTHIPEXYTOJIbHUKOB
8 2. Ilapannenozpamm u 6 [Tapannenorpamm, ero N300paxkaTh 1 HAXOIUTH HA
mpaneyus CBOMCTBA U MPU3HAKHU. YepTeKax YeThIPEXYTOJIbHUKHI
48 | Ilapannenorpamm Tpamnenus. PaBHo6okas u Pa3HBIX BUJOB U UX SJIE€MEHTHI.
48 | IlpuzHaku NPSIMOYTOJIbHAS TPATICLINH. DopMynHpoOBaTh ONPEACIICHHUS:
napajiejaorpamma Cpenusist nuHus napajuiejaorpamma, TparneiuH,
50 | Tpameuus TpeyronpHuka. Tpanemws, e€ | paBHOOOKOH Tparenuu,
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CpCaHAA JINHUA.
Teopema daneca

IIPSIMOYTOJIBHOW Tparenuu.
Jloka3bpIBaTh U UCIIOJIb30BATH
IIpY pELIeHNN 3a]a4 IPU3HAKU U
CBOMCTBA:

napajesorpaMma, Tparnenuy,
PaBHOOOKOH Tpanenuu,
IIPSIMOYTOJIBHOW Tpamenuy.
Pemats 3a1aun Ha npuMeHeHME
CBOWCTB CpeHEN JIMHUU
TPEYroJbHUKA U TPANEIUH.
Hcnonb3oBathk udppoBbIe
pecypcehl Ul UCCIIEA0BaHUS
CBOMCTB M3y4aeMbIX (pUryp

8 3. IlpsaimoyzonvHuk, pomo,
Keaopam

51 | IlpsMoyroJyibHUK

52 | Pom0 u xBajgpar

53 | LlenTpanbHasi cCHMMETpHS

YacTHele citydan
napajeIorpaMMoB
(IpsAMOYTOJILHUK, POMO,
KBaJIpaT), X MPU3HAKU U
CBOMCTBA.

lenTpanpHas cuMMeTpus

N3o0paxaTh 1 HAXOAUTH Ha
yepTrexax YeThIPEXyroIbHUKH
Pa3HBIX BUJOB M MX DJIEMEHTHI.
PopMynHpoOBaTh ONPEACIICHHUS:
NpsIMOYroJIbHHUKA, poMOa,
KBaJpara.

Jloka3pIBaTh M UCTIOJIB30BaTh
MIPU PEIICHUN 3a/1a4 TPU3HAKU 1
CBOICTBA: MPSAMOYTOJIbHHKA,
pombOa, KBajpara.

OBiazeBaTh NOHITHEM
LHEHTPAIbHOW CUMMETPHUH.
OOBACHATH KaKUe JIB€ TOUKH
HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEIILHO TOUKH, B KAKOM
ciydae purypa HazpIBaeTcs
CUMMETPUYHOM OTHOCUTEIHHO
TOYKH, YTO TAKOE LIEHTP
CUMMETPUHU, IPUBOIUTD
npuMepsl puryp, ooIaIarmux
LEHTPaJIbHOM CUMMETPUEH.
Hcnonb3oBath 1 poBbIe
pecypchl AJisl UCCIEeTOBaHUS
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHTBCA C UCTOPHEH
pa3BUTUS TEOMETPHUH

Pemenue 3amau

Temsbl 1. 46 — 53

O0o001IeHne U CHUCTEMATH3AIUS
MOJTYYeHHBIX 3HAHUH, 0TpabOTKa
HaBBLIKOB IPUMEHECHUS
TEOPETHUYECKMX  CBEICHHHA K
PELICHHIO 3314

KonTtponrHast padota Ne 1

Temsbl 1. 46 — 53

KoHTpons u oueHka cBoei
paboThl; MOCTAaHOBKA IIeJie Ha
CJIEAYIOMIMIA HTar oOydeHus

T'nasa 7. Ilinomaanp

8 1. ITnowyaos muozoyzonvnuxa

2

[Tonsitue 06 ob11ei Teopun

OO0BACHATH KaK HaXOIUTh
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54 | Ilonsartue IO AN rowmaay. [lonsaTue womaay | miomans NpoU3BOJILHOTO
MHOTOYI'OJIbHUKA MHOTOYTOJIbHUKA U €€ MHOTOYTOJIbHUKA, KaKHe
55 | [Inomane kBagpara cBoiicTtBa. OTHOILIEHHUE MHOTOYTOJIbHUKH HAa3bIBAIOTCSA
56 | ITmomwans IJIOIIAZAECH TPEYTOJIBHUKOB C | PABHOBEJIMKUMU, & KAKUE —
MPSIMOYTOJIbHUKA 00LIMM OCHOBaHUEM UJIU PaBHOCOCTaBJICHHBIMHU.
o011eil BBICOTOM. OBnazneBaTh NEPBUYHBIMU
[Tnomanp kBagpara, Mpe/ICTaBJICHUSIMU 00 001IIeH
IIPSIMOYTOJIBHUKA TEOPUH IUIOIIAIU (MEPBI),
dbopmynrpoBaTh CBOMCTBA
TIJIOIA/TH, BBISICHATE UX
HaTJISIHBIA CMBICIT.
Pemrats 3amaun Ha momans ¢
MPAKTUYECKUM COJEpKaHHUEM
8 2. ITnowaou [Inomans napannenorpamma, | BeiBoauTs GopMyssl momaau
napannenozpamma, TPEYroJbHUKA, TPANEIUH. napajuiesorpaMmma,

mpey2ojibHUKa u mpaneyuu

57 | ITnomans
napajuiesiorpaMmma

58 | [Inomans TpeyroipHUKA

59 | [Inomane Tpamenun

DopMyJIbl I TIIOIIAAN
TPEYroJIbHUKA,
rapajuiesiorpaMma.
Brruncnenue mmoniaaen
CIIOXHBIX (QUTyp uepe3
pa3OueHne Ha YacTu U
JOCTPOCHUE.
Brruncnenue mnomaneit

TPEYroJbHUKA, TPAIICITUN U3
bopMyITBI ITOIIA N
MPSIMOYTOJIbHHUKA (KBaapaTa).
BeBoAUTE (DOPMYITBI TLTOTIA I
BBIITYKJIOTO YEThIPEXYTOTbHUKA
4yepe3 AUaroHald ¥ YroJl MEXIY
HUMH.

Bbraucnsare momaan
Pa3INYHBIX MHOTOYTOJIEHBIX
buryp.

Haxomuth miomianu guryp,
N300pKEHHBIX HA KJIETYATON
Oymare, HCIOJIb30BaTh
pa3OueHue Ha 4acTH U
JOCTPOCHHE.

dopmynupoBaTh TEOpEMyY 00
OTHOILICHUH TUIOIIACH
TPEYroJIbHUKOB, UMEIOIIUX T10

paBHOMY YIiy

8§ 3. Teopema Iugpazopa

60 | Teopema IIudaropa

61 | Teopewma, oOpartHas
teopeme [Iudaropa

62 | ®opmyna ['epona

Teopema IIudaropa, eé
JI0Ka3aTelIbCTBO U
IIPUMEHEHHE.

Ob6parHas Teopema
[Mudgaropa.

®opmyna 'epona nus
BBIYHCIICHUS TUIOIIAH
TPEYTrOJIbHUKA.
[Tnomanu guryp Ha
KJIeT4aToit Oymare.
3aauu ¢ IPaKTUYECKUM
conep:kanueM. Pemenue

Jloka3bIBaTh TEOpEMY
[Tudaropa, ucnons3oBarh e€ B
IIPAKTUYECKUX BBIYUCIICHUSAX.
3HaTh U MPUMEHATH (popMyITy
I'epona 111 BEIYKMCIICHUSA
IJIOIIAN TPEYTOJIbHHUKA.
IIprMeHATH NOJIydeHHBIE 3HAHUS
Y YMEHHUS IIPU PELICHUHU
MPAKTUYECKUX 3a/a4.
Haxomuts mnomanu ¢uryp,
M300paXEHHBIX HA KIIETYATOM
Oymare.
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3aaa4 ¢ IOMOIIBIO METO A
BCIIOMOTaTeIbHOM MIOIIaa1

Paszbupats npumepst
MCII0JIb30BAHUS
BCIOMOTATEJIBHOW IUIOINAAN IS
pELIEeHUs] TEOMETPUUECKUX
3ajau.

3HAKOMMTBHCS C UCTOPHUEN
Pa3BUTHSI TEOMETPUU

Pemenue 3amau

Temsl 1. 54 — 62

O060011eH1e U cUCTEMAaTH3aLIUS
MOJTyYeHHBIX 3HAHHUN, OTPabOTKa
HABBIKOB MPUMEHEHHS
TEOPETUYECKUX CBEICHUHN K
peIIeHuro 3a/1a4

KonTponsnas padora Ne 2

Temsl 1. 54 — 62

KonTpoJsib 1 onieHka cBoeit
paboTHI; MOCTAaHOBKA II€JIeH Ha
CJIEMYIOIIUN dTan 00yYeHUS

I'nasa 8. Iloxo0HBIE TPEYTr0JIbHUKH

§ 1. Onpeoenenue noooonbvix 2 [IponopuroHanbHbIE OOBACHATD MMOHATHE
mpey201bHUKO08 OTPE3KHU. MPOTTOPIIMOHAIEHOCTH OTPE3KOB.
63 | [IponoproHaILHBIC Teopema ®aineca u Teopema o | PopMyIHpPOBaATH ONPENECICHUE
OTpE3KH MTPOITOPIIHOHATBHBIX M0IOOHBIX TPEYTOJIBHHKOB H
64 | Ompenenenne TOTOOHBIX OTpEe3Kax. koa(ddurmenTa mogoous.
TPEYrOJIbLHUKOB [TonoOHBIE TPEYTOTBLHUKH. dopmyIupoBaTh CBOKWCTBA
65 | OTHOWIEHUE Iomaaei OtHomeHue IIoIIaaeH MPONOPIIMOHATIBHBIX OTPE3KOB,
N0J00HBIX TPEYTOJILHUKOB M0I00HBIX TPEYTOJIHHUKOB. M0I00HBIX TPEYTOJIHLHUKOB.
[Tnomany mogoGHBIX GUTYP HaxomuTts mromaay moao0HbIX
buryp.
DopMyIHpoOBaTH TEOpEMY 00
OTHOULICHHH IJIOLIa1eH
MOI00HBIX TPEYTOJIHLHUKOB
§ 2. llpusznaku noooousn 5 Tpu npusnaka nomobus ®opmMynupoBaTh  TEOPEMBI O
66 | IlepBbIii mpu3HaK MOa00US TPCYroJIbHHUKOB. MpU3HaKax moxoous
TPEyroJbHUKOB IIpumenenne ux npu TPEYTOJILHUKOB.
67 | Bropoit npusHak moaoous PCILCHIH TEOMCTPHHCCKUX M| Hay o 10100HBIC
MPAKTHYECKUX 3a/1ay.
TPEYroJbHUKOB TIpoBOIUTS 0KA3aTeMbCTR ¢ | TPEYTONBHUKM  HA  TOTOBLIX
68 | Tpernii npusHak 1000w UCIIOJIb30BaHUEM I10JI00US epTexax ¢ YKa3aHHEM
TPEYroJbHUKOB COOTBETCTBYIOIIUX  MPU3HAKOB
noJ100usl.

Pemrate 3amaum Ha HO,[[O6HLIC
TPECYTrOJIbHUKHA C IIOMOIIIBIO
CaAMOCTOSATCIIBHOTO TIOCTPOCHUSA
qepTexcefI nu HaxXO0XIACHUA
HOI[O6HBIX TPCYTrOJIbHUKOB.

HpOBOILI/ITB J0Ka3aTrcJibCTBa C

HCIIOJIb30BAHUEM MPU3HAKOB
moxoous.
Jloka3piBaTh ~ TpU  IpHU3HAKA
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10100 TPEYTOIBHUKOB.
[IpuMEHSATh NOTY4CHHbBIC 3HAHUS
IpU PELICHUH TeOMETPUYCCKUX
Y MIPaKTUYECKUX 3a/1a4

Pemenue 3amau

Temsbl 1. 63 — 68

O600meHne U cuctemMaTu3arus
MOJTyYeHHBIX 3HAHUH, 0TpabOTKa
HABBIKOB MIPUMCHCHUS
TEOPETUYECKUX  CBEIAEHUM K

PCIICHHUIO 3aaa4

Kontponsnas pabora Ne 3

Temsbl 1. 63 — 68

KonTpoJsb 1 onieHka cBoeit
paboThI; MOCTAaHOBKA II€JIeH Ha
CJIEMYIOLINN dTan 00yYeHUS

8 3. Ilpumenenue nodoous K
ooKazamenbcmey meopem u
peuienuro 3aoau

69 | Cpemusis TuHUS
TPEYroJbHUKA

70 | UersIpe 3amMeyaTeIbHBIC
TOYKH TPEYroJIbHUKA

71 | IlponopuroHaIbHbIE
OTpE3KU B
IPSIMOYTOJIbHOM
TPEYroJIbHUKE

72 | Meton nmonoOus B 3agayax
Ha TIOCTPOCHUE

73 | IIpakTuueckue
MIPUIIOKCHHS 010 OHsI
TPEYTOJIbHUKOB.

W3mepurenbHbie  pabOTHI

Ha MCCTHOCTH

Cpenusist TuHUS
TPEYTrOJIbHUKA.

CaoiicTBa 11eHTpa Macc B
TPEYTrOJIbHUKE.

UYeTslpe 3amedarenbHbIe
TOYKHU TPEYTroJIbHUKA.
[TponopuroHanbHbIE OTPE3KU
B MPSMOYTOJTbHOM
TPEYrOJIbHUKE.
[Ipumenenue metoaa
moxo0Ous B 3aadax Ha
IIOCTPOECHUE.
[IponopmoHanbHbIE
OTpPE3KH, TIOCTPOCHUE
4eTBEPTOrO
PONOPLUUOHAIBHOIO
OTpe3Ka.

[IpakTrueckoe NpuMeHEeHHe
nmoxoous

DopMyIHpOBaTH TEOPEMY O
CpEeIHEW JIMHUU TPEYrOJIbHUKA,
0 MEePECEYEHNN MEIMaH
TPEYroJbHUKa, O
MPONOPLUUOHAIIBHBIX OTPE3KAX B
IPSIMOYTOJIBHOM TPEYrOJIbHUKE.
DopMynHpOBaTH TEOPEMBI,
CBS3aHHbIE C 3aMeYaTeIbHBIMU
TOYKaMH TPEYrOJIbHUKA.
OOBACHATH YTO TAKOE METOJL
moxo0Ous B 3aadax Ha
IIOCTPOCHHE, TIPUBOIUTD
IIPUMEPHI €r0 IPUMECHEHUS.
ITpoBOIUTH IOCTPOEHUS C
IIOMOUIBIO HUPKYJISL U IUHEHKHU C
HCII0JIb30BaHUE TEOPEMBI
®darneca U TEOPEMBI O
IIPONOPLUOHAIIBHBIX OTPE3KAX,
CTPOUTb YETBEPTHIN
IIPONOPLUOHAIIBHBIN OTPE30K.
ITpoBOIUTH TOKA3aTEIBCTBO
TOT'0, YTO MEJUaHbI
TPEYTrOJIbHUKA [IEPECEKAIOTCS B
OJIHOM TOYKE, U HAXOJUTh CBS3b
C LICHTPOM Macc, HaXOJIUTh
OTHOLIECHHE, B KOTOPOM
MEIHMAHbI AETATCS TOYKOU NX
[IEPECCUCHMUS.

[TpyMeHSTh NOJIydE€HHbIE 3HAHUS
IIPY PELIECHNN T€OMETPUUECKUX
Y IIPAaKTHUYECKUX 3a/a4.
OOBACHATD KaK MOKHO
MCII0JIb30BaTh CBOICTBA
NOJI0OOHBIX TPEYTrOJILHUKOB B
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U3MEPUTENBbHBIX paboTax Ha
MECTHOCTH.

8 4. Coomnowenusn meiicoy
CMOpOHaMu u y2iamu
NPAMOY20716HO20 MPEY2OTbHUKA

74 | CuHyc, KOCUHYC ¥ TAHT€HC
OCTpOro yria

IPSIMOYT OJIbHOTO
TpPEYroJbHUKA

75 | 3HaueHust CUHYCa,
KOCHMHYCa W TaHTeHca Jyis
yrioB 30°, 45°, 60°.

Ornpenenenue
TPUTOHOMETPHUIECKHUX
¢GyHKIMI ocTporo yria,
TPUTOHOMETPHUCCKUE
COOTHOIIIEHUS B
PSIMOYTOJIBHOM
TPEYTrOJbHUKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXJIECTBO.
COOTHOIICHUS MEXTY
CTOPOHAMH B
TIPSIMOYTOJTBHBIX
TPEYrOJbLHUKAX C YIIIAMH B
45° 1 45°; 30° u 60°.

DopMynHpoBaTh ONPEACICHUS
TPUTOHOMETPHUYCCKUX (PYHKIIHIA
OCTpOTO yTiia, TPOBEPSTH X
KOPPEKTHOCTb.

BriBoguts
TPUTOHOMETPUYECKHE
COOTHOIIEHUS B MIPSMOYTOJIbHOM
TPEYroJbHUKE.

HccienoBaTh COOTHOIIEHUS
MEXy CTOPOHAMU B
MPSIMOYTOJIBHBIX TPEYTOJbHUKAX
¢ yrutamu B 45° 1 45°; 30° u 60°.
Hcnonb3oBatk GopMyIbl
MIPUBEJICHUS U OCHOBHOE
TPUTOHOMETPUIECKOE
TOXJAECTBO JIJIS1 HAXOXKJICHUS
COOTHOUIEHUH MEXIY
TPUTOHOMETPUIECKUMHU
GYHKIMSIMH Pa3InYHBIX OCTPHIX
YTJIOB.

[TpuMeHsITh MoJTydeHHbIE 3HAHUS
IIPU PEIICHUU T€OMETPUYECKUX
U IPAKTHUYECKUX 33/1a4.
3HAKOMUTHCS C UCTOPUEH
pa3BUTUS FEOMETPUU

Pemrenue 3agau

Temsbl 1. 69 — 75

O000111eHE U CUCTEMATU3ALMS
MOJIyYECHHBIX 3HAHUH, OTPabOTKa
HABBIKOB IIPUMEHCHUS
TEOPETUYCCKUX CBEACHHUN K
pCILIEHHUIO 3a/1a4

KontponbHas padora Ne 4

Temsbl 1. 69 — 75

KoHTpoJib 1 o11eHKa cBOCH
paboTHI; TOCTAaHOBKA IIEJICH Ha
CIEIYIOIUN ITan 00ydeHUs

JaBa 9. OKpy:KHOCTH

8 1. Oxpyscnocms u npamoie

76 | B3auMHoe pacroJio’keHue
NPSIMOM U OKPYKHOCTH

77 | B3auMHOe pacmoJyiokeHHue
JBYX OKPY>KHOCTEH

78 | OOmue kacareiabHbIC ABYX
OKPYKHOCTEH

B3aumHoe pacnonoxenue
IPSIMON ¥ OKPYKHOCTH.
B3aumHoe pacnonoxenue
JIBYX OKPY’KHOCTEH.
Kacanne okpyxHocTei.
OO0u1ne kacaTenbHbIE IBYX
OKpYKHOCTEN

HccnenoBaTh B3aMMHOE
pacIoJio;keHue MpsiMoit u
OKpPY>KHOCTH, JIByX
OKPYKHOCTEH.

YMeTb cTpouTh o0mmue
KacaTeJbHbIE IBYX
OKpYKHOCTEN

§ 2. llenmpansusle u gnucannsle
yenol

79 ‘FpanyCHaﬂ Mepa  JIyru

I'panycnas mepa gyru
OKPY>KHOCTH,
MOJIyOKPY’KHOCTb.

PopMyIMpOBaTH OCHOBHBIE
OTIPEJEIICHNUS, CBA3aHHBIE C
yIJ1aMu B Kpyre (BIMCAHHBIN
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OKPY>XHOCTH

80 | Teopema o BIMICAaHHOM
yrie

81 | Vrasl, o0Opa3oBaHHbIE
XOopAaMH, KacCaTCJIbHbIMU

U CEKYLIUMU

BnucanHble U LIEHTpaJIbHBIE
YTIIbI, YTOJI MEXAY
KacaTeJIbHOU U XOpHOU. YTIJIbI
MEXy XOpAaMH U
CEKYILLUMHU.

LlenTpanbHble U BIIMCAHHBIE
YTJIbI, UX CBOWCTBA

yroJ1, HUEHTPAIbHBINA yroJI).
HaXOI[I/ITL BIIMCAHHBIC YTJIBI,
ONMPAIOLIUECS HA OJHY IYTY,
BBIYUCIIATH YIJIbI C IOMOIIBIO
TCOPCMBI O BIIMCAHHBIX YIJIaX,
TEOPEMBI O LIEHTPAJILHOM YIJIE.
Haxomuts yribsl Mexay
XOopaaMu, KaCaTCJIbHBIMU U

CEKYIIUMHU.
8 3. Bnucannas u onucannasn 4 OKpyXHOCTH BIIHICAHHAS B BBIYUCIIATE YIIIBI C TIOMOIIBIO
OKpyJCHOCIU MHOTOYTOJIbHUK. TEOPEMBI O BITUCAHHOM
Yemulpexy2oa1bHUKOE BrimcanHbIe 1 OTTMCaHHBIE YEeTBIPEXYTOJIbHUKE.
82 | BriucanHasi OKpy»XHOCTb YEeTBHIPEXYTOJIbHUKH, UX UccnenoBaTh, B TOM YKCIIE C
83 | OnucaHHas OKPYKHOCTh IPU3HAKU U CBOWCTBA. IIOMOIIBIO IU(PPOBBIX PECYPCOB,
[Ipumenenne 3TUX CBOMCTB BIIUCAHHBIE U ONIMCAHHBIE
TP pEIICHUH YeTBHIPEXYTrOJIbHUKH, BBIBOIUTH
TEOMETPUUECKHX 3a]1a4 WX CBOWCTBA W MPU3HAKH.
Hcnonb30Bath 3TH CBOKCTBA U
MPU3HAKY TIPH PEIICHUH 3a/1a4.
3HaAKOMHUTBCS C HCTOPHUEHN
pa3BUTHS FEOMETPUU
Pemenue 3amau 2 Temsbl . 76 — 83 O60011eHne U cUCTeMaTU3aLIHs
MOJIy4YE€HHBIX 3HAHUH, OTpabOTKa
HABBIKOB MPHUMEHEHUS
TEOPETUYECKUX CBEICHUHN K
peIIeHHUIO0 3a/1a4
Kontponbhas padoTta Ne 5 1 Tembr . 76 — 83 KoHTpouib 1 o11eHKa cBOCH
paboThI; MOCTAaHOBKA LieJIei Ha
CIEeYIOIIUN Tan 00ydeHUsI
[ToBTOpEHue 4 [ToBTOpeHue u 060061IeHNE Pemartpb 3a1aun Ha MOBTOpEHHUE,
OCHOBHBIX NTOHATUM U WLTIOCTPUPYIOIIMEC CBI3U MEKIY
METO/I0B Kypca 8 Kiacea pa3IMYHBIMU YaCTSIMU Kypca
Hroro 68
I'eomempusa. 9 knacc
e Tema Kox-go IlIpeomemmnoe codeporcanue Xapaxmepucmuxa
n/n uacoe oeamenpbHOCmuU 00y4auiuxcs
I'naBa 10. BexkTopsl
8 1. Ilonsaimue eéexmopa 2 OrnpeneneHrue BEKTOPOB. ®opMyaHpoBaTh ONpeACTICHHE U
84 | Ilonarue BekTOpa PaBeHCTBO BEKTOPOB. WJLTIOCTPUPOBATH TIOHATHE
85 | PaBeHCTBO BEKTOpOB KonnuneapHsie BEKTOPHI. BEKTOpa, €ro JUINHBI,
86 OTKJ'IE[,Z[LIBE[HI/IC BEKTOpa dusnyeckui u KOJUIMHCAPHbBIX U PABHBIX

OT JAHHOU TOYKH

TE€OMETPUYECKUI CMBICIT
BEKTOPOB

BEKTOPOB.
W cnosp30BaTh BEKTOPHI KaK
HaINpaBJICHHBIC OTPE3KH,
UCCIIEIOBATh T€OMETPUICCKUI
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(mepemenieHne) U GU3NICCKHIA
(cuiia) cMBICIIBI BEKTOPOB

8 2. Cnoscenue u eoiuumanue
6€KMoOpoe

87 | Cymma IByX BEKTOPOB

88 | 3akoHBI Cll0XKEHUA

3 CrnoxeHne u pa3HOCTh
BEKTOPOB, IPABUIIO
TPEYTOJIBLHUKA JUIS CIIOKSHUS
BEKTOPOB.

3HaTh ONPEIEIICHUS CYMMBI U
Pa3HOCTU BEKTOPOB,
UCCIIEN0BAaTh TEOMETPUUECKUN U
($uU3NYECKUI CMBICIIBI ATUX
OIepanui.

BEKTOPOB. 3aKoHBbI cnoxKkeHHUA. TIpaBuno | poayy reOMeTpHUECcKHE 3a1a4H
Ipasuio TapaJjiieniorpamma C UCTIOJIb30BAaHUEM BEKTOPOB
napauiesorpaMMa

89 | Cymma HECKOJIBKUX
BEKTOPOB

90 | BerunTanue BEKTOpPOB

8 3. Ymnoowcenue éexmopa na 3 YMHOXXEHHE  BeKTopa Ha | 3HaTh ONpeAeNieHUe YMHOXKEHUS

yucno. llpumenenue eekmopos K
peuienuro 3a0ay

91 | [IpomsBeneHne BEeKTOpa Ha
YHCIIO

92 | [IpumeHeHHE BEKTOPOB K
pELIeHUI0 3amadq 17§

JI0Ka3aTeNbCTBY TEOPEM

YHCJIO U €r0 CBOMCTBA.
Pemenne 3amad ¢ ITOMOIIBIO
BEKTOPOB.

[IpuMeHeHne BEKTOPOB JIA
JI0KA3aTeJIbCTBA TEOPEM

BEKTOpa Ha YHCJIO, UCCIEN0BATh
FeOMETPUYECKUN U (PU3NYECKUIN
CMBICJIBI 3TOM OIepaIuy.
Pemate reomerpuueckue 3agadn
C UCIOJIb30BaHUEM BEKTOPOB.
3HaKOMHUTHCS c HCTOPUEN

Pa3BUTHUA TrCOMETPHUN

Pemrenue 3agau

Tems! 1. 84 — 92

O0001eHre U CUCTEMATU3ALMS
MOJTYYCHHBIX 3HAHUH, 0TpabOTKa
HaBBIKOB MIPUMEHEHUS
TEOPETUYECKUX  CBEIAEHUM K

PEHOICHUIO 3a1a4

I'nasa 11. Meroa koopamHar

8 1. Koopounamut éexmopa

93 | PaznoxkeHnue BekTOpa IIO
IBYM  HEKOJUIMHEAPHBIM
BEKTOpaM

94 | KoopauHaThl BEKTOpa

2 JlexkapTOBBI KOOPAUHATHI
TOYEK Ha IJIOCKOCTH.
Pa3noxxenue Bekropa 1o
JIBYM HEKOJUTMHEAPHBIM
BekTopam. KoopamHatsl
BEKTOpa

OOBACHATH U WLTIOCTPUPOBATH
MOHSITHE MPAMOYTOJIbHON
CUCTEMbI KOOPAMHAT, KOOPAHHAT
TOYKH U KOOPJUHAT BEKTOPA.
OcBauBatp MOHSITHE
MPSIMOYTOJIbHON CHUCTEMBI
KOOpJUHAT, IEKapTOBBIX
KOOpPJIUHAT TOYKH.
PacknaapiBaTh BEKTOP 1O IBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

8 2. Ilpocmeitmue 3a0auu 6
Koopounamax

95 | CBs3b MeKIY
KOOpJIUHATaMH BEKTOpa 1
KOOpJIMHATaMH €r0 Havasa
H KOHIIA

96 | Ilpocteiimue 3a1auu B
KOOpJIUHATaxX

2 Haxoxnaenune koopauHaT
BEKTOpA.

Meton koopauHAT pu
PELIEHNN TE€OMETPUUYECKUX
3az1ad.

Hcnonb3oBanue metona
KOOP/MHAT B MPAKTHUYECKUX
3aauax

Beruucnate cymmy, pa3HOCTb U
CKaJISIPHOE IIPOU3BE/IEHUE
BEKTOPOB B KOOpJIMHATAaX.
Hcnosp30Bath Ipy peLIEHUN
3a1a4 (GopMyIibl KOOpAUHAT
CEpeIrHBI OTpe3Ka, TMHbI
BEKTOPA, PaCCTOSHUS MEX LY
JIByMsI TOUKaMHU.

[TpuMeHATh KOOPAMHATHI TIPU
PELIEHNN T€OMETPUUYECKUX U
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MPaKTUYECKUX 3aJ]1ay, AJIs
MOCTPOCHUS MaTEeMAaTHUYECKUX
MOJIEJIEN peaibHbIX 3a/1a4
(«MeTo KOOpIMHATY).
ITonwp30BaTbes 1715 NOCTPOCHUS
¥ UCCJICIOBaHHUI TN (DPOBBIMU

pecypcamu
8 3. Ypasnenusn oxkpyscnocmu u 3 VYpaBHeHHE THHAH, BreiBoMTH ypaBHEHHE IPSIMOH 1
npamou ypaBHEHUE NPSIMOM. YTJIOBOH | OKPYKHOCTH. BbIIensaTs
97 | Ypasuenue juunM Ha KO3 UIMEHT, TAHTCHC yTrila | TOJHBIN KBAJpaT IS
[IOCKOCTH HAKJIOHA MPSIMO. HaXO0X/IEHUs LIEHTpa U pajauyca
98 | YpaBHeHHE OKPYKHOCTH .
[TapannensHble u OKPY>KHOCTH 1O €€ ypaBHEHHUIO.
99 | YpaBHeHHe MPSIMOit
NepIeHINKYISIPHBIE TIpsiMble. | PemmaTh 3aaun Ha HaX0XKICHHE
VYpaBHEHHE OKPYKHOCTH. TOYEK MEePeceueHHsI MPSIMBIX U
Haxoxnenue koopauHat OKPY>KHOCTEH C MOMOIIIBIO
TOYEK MepeceueHust MeTO/1a KOOpAMHAT.
OKPYKHOCTH U IIPSAMOI Hcnonp3oBath cBOMCTBA
yri10Boro Koddduimenta
IIPSIMOY TPH PELICHUH 3a]1a4,
JUISL OTIpeIeICHUS
PaCIOJIOKEHUS TPSIMOM.
3HAKOMUTHCS C UCTOPUEH
Pa3BUTHSI FEOMETPUU
Pemenue 3amay 2 Tems! 1. 93 — 99 O0001eHre U CUCTEMATU3ALMS
NOJTy4E€HHBIX 3HAHUM, 0TpaboTKa
HaBBIKOB IPUMEHEHHUS
TEOPETUUYECKHX  CBEJICHHH K
pELICHHIO 3a/1a4
Kontponbhas padoTa Ne 1 1 Temsbr n. 84 — 99 KoHTposib W oOILIGHKa CBOCH

paboTHI; TIOCTAaHOBKA IeJield Ha
CIEYIOIIUN Tan 00ydeHUs

I'maBa 12. CooTHOIIEHHS MY CTOPOHAMH M YIJIAMH TPEYroJIbHUKA.
CxajsipHoe npou3Be/iecHue BEKTOPOB

8 1. Cunyc, Kkocunyc, manzenc, 3 Onpenenenue dopmynupoBaTh ONpeaeICHUS
Komanzeuc y2na TPUTOHOMETPHUUYECKUX TPUTOHOMETPUYECKUX (DYHKIUIHA
100 | Cunyc, KOCHHYC, TAaHT€HC, ¢Gynkuit yriaos ot 0° 10 TYIBIX U MPSIMBIX YTJIOB.
KOTaHI'CHC 180°. Kocunyc u cunyc Bre1BOAMTE OCHOBHOE
101 | OcHoBHoe IPSIMOTO | TYIIOTO yIJIa. TPUTOHOMETPHYECKOE
TPUTOHOMETPHHACCKOE OcHoBHOE TOIECTBO U (hOPMYIIbI
TOXAECTBO. POPMYIIBI
N — TPUTOHOMETPUUYECKOE IPUBEJCHHUS.
102 | dopmynsl s TOXKACCTBO.
BBIYUCIICHUSA KOOPAUHAT DopMyIBI NPUBEICHH.
TOYKH VYrnoBo#t k03¢ UIHEHT,
103 | YrnoBoii kodhdunireHt TaHI'€HC yIJia HAKJIOHA
IpAMOH IpsIMOI
§ 2. Coomnowenusn mesxicoy 4 Teopema KOCUHYCOB. BbIBOIMTH TEOpEMY KOCHHYCOB
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cmoponamu u yeiamu

O6006mEnnas Teopema

U TEOpEMY CUHYCOB (C paguycom
OIIMCaHHOM OKPYKHOCTH).

mpeyzonvHuKa CHHYCOB (C painycom
104 | Teopema o miomaau OINMCAHHOMN OKPYKHOCTH). Pewwars TpeyrobHUKH.
TPeyrobHUKa HaxosIeHHe NIHH CTOPOH K Pemate mpaktudeckue 3agaum,
105 | Teopema cuHyCOB BCIHUNH YIIOB CBOJIAIIECS K HAXO0XKICHUIO
106 | Teopema KOCHHYCOB BLHUKOB DAITIHEIX STCMCHTOR
TpEYron OB. TPEYroJbHUKA.
107 | Penrenue TpeyrobHUKOB ®opmyina mIonau OOBSCHATH KaK HCIIOIb3YIOTCS
108 | U3mepuTenbHBIC paOOTHI TPEyroJbHHKA Yepes3 JIBE TPUTOHOMETPHYCCKUE (HOPMYITBI
CTOPOHBI U YIOJI MEXKIY B U3MEPUTENIbHBIX paboTax Ha
Humu. Gopmyna momagn MCCTHOCTH.
YeTHIPEXYTOJILHUKA Yepe3 ero HpmmersTs Gopmyay mromam
TPEYroJIbHUKa Yepe3 JIBe
AUArOHATH 1 YTOJT MEXKIY CTOPOHBI U YTOJI MEXTy HUMH,
HAMH. (bopmyrna miomagm
IIpakTn4yeckoe NPUMEHEHUE | YETBIPEXYTOJbHHUKA YepPe3 €ro
JTOKa3aHHBIX TeopeM AruaroHajim u yFOJI Memny HUMMHA.
8 3. Ckanspnoe npouseedenue 2 YT01 MeXITy BEKTOpaMH. dopmynupoBaTh ONpeieTICHIE
6€KmMopoeé CxkansipHO€ NMPOU3BEICHUE yrjia MeXIay BEKTOpaMu U
109 | Yros mesxy BekTOpamu BEKTOPOB, €r0 CBOMCTBA CKaJIIPHOTO TIPOM3BEICHUS
110 | CransipHoe npousBeicHIe MIpUMEHEHHE IS BEKTOPOB.
BCKTOpOB HaXOXJICHHUS JUTMH U yTIIOB. Hcnonp30BaTh CKasIpHOE
111 | CkansipHO€ NIPOM3BENICHUE
B KOO MHATAX Pemienne 3a1a4 ¢ NOMOIIBIO | IPOU3BEICHUE BEKTOPOB,
112 | CBolicTBa CKaTAPHOTO BEKTOPOB. BBIBOJHTbH €r0 OCHOBHBIE
IIPOM3BE/ICHHS BEKTOPOB [Ipumenenne BEKTOPOB [Uis CBOMCTBA.
peleHus 3a1a4 KHHEMaTUKU | Beraucnare ckanspHoe
U MEXaHUKH IPOM3BEAECHUE BEKTOPOB B
KOOp/AMHATaX.
[TpuMeHATH cKaIsipHOE
IPOM3BEACHUE JUIsl HAX0XKICHHS
JUIUH U YTJIOB.
3HAKOMUTHCS C UCTOPUEH
Pa3BUTHSI FEOMETPUU
Pemenue 3amau 1 Temsr . 100 — 112 O060011IeHHE U CUCTEMATHU3ALIUS
HOJIy4EHHBIX 3HAHUH, 0OTpabOTKa
HaBBIKOB IPUMEHEHUS
TEOPETHUYECKUX CBEIEHUH K
pELICHHIO 3a/1a4
KonTtponpHast padota Ne 2 1 Temsr . 100 — 112 KoHTpob 1 onieHka cBoei
paboThl; MOCTaHOBKA Lieel Ha
CJIEAYIOMIMIA FTar o0y4YeHus
I'maBa 13. JlnuHa OKPYKHOCTH H
IJIOIIA/Ib KPYyra
8 1. Ilpasunsvnsie 4 [IpaBunbHBIE ®opmMynupoBaTh ONpeeIeHue
MHO20Y2071bHUKU MHOTOYT'OJIbHUKH, PaBUIIBHBIX MHOTOYT'OJIbHUKOB,
113 | IlpaBuibHbIA BBIUMCIIEHUE UX HJIEMEHTOB. HaXOJUTh UX 3JIE€MEHTHI.
MHOT'OYT'OJIbHHUK OKpyXHOCTH, OTIICAHHAs ®opMynupoBaTh TEOpEMbI 00
114 | OxpyXHOCTb, OUCAHHAS
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OKOJIO MPaBUIIBHOTO OKOJIO TIPAaBUIIBHOTO OKPYKHOCTSIX, OTNHCAaHHOM
MHOI'OYyTOJIbHHKA MHOT'OYTOJIbHUKA U OKOJIO IIPaBUJIILHOTO
115 OKPWKHOCTE’ BIINCaHHA B BIIMCAHHAS B HETO. MHOTOYTOJIbHMKA M BIIUCAHHOU B
TpaBUIILHBIN [lnomanp npaBUIBLHOTO HETO.
MHOTOYTOJIbHUK
116 | dopmysbt ais MHOTOYTOJIbHUKA. Hcnonp3oBate  GopMynbl s
BEIUMCIICHYS TUTOIATH [TocTpoenue mpaBUIBHBIX BBIUMCIICHUS TUTOIIA T
IIPaBHIIBHOTO MHOTOYT'OJIEHUKOB NPaBUIHLHOTO MHOTOYTOJbHHKA,
MHOTOYTOJIbHUKA, €T ero CTOPOHBI, panuyca
CTOPOHBI U pajinyca BITMCAHHOU OKPYXHOCTH.
BIHCAHHOH OKPYKHOCTH Pemiath 3a71a4d Ha MOCTPOEHHUE
117 | Hocrpoeane NpaBWILHEIX NPaBUILHOTO MHOTOYTOJIbHUKA.
MHOTOYTOJIbHUKOB
Haxomute momanu B 3amadax
pEATbHOM )KU3HU
8 2. /Inuna okpyscnocmu u 4 Ywucno © v auHa [Toytb30BaThCS TOHITHEM JUTUHBI
naouaos Kpya OKPYXHOCTH. OKPYKHOCTH, BBEJIEHHBIM C
118 | JlnuHa OKpYKHOCTH AUTHa yTH OKPYKHOCTH. TIOMOIIBIO TIPABHIILHBIX
119 | PagunanHas Mepa yriia Papmarmnas Mepa yria. MHOTOYTOJIbHUKOB, OITPEAEIISAThH
[Inomane kpyra u ero
120 | Mnomans kpyra 3IIEMEHTOB (CEKTOpa HHCTIO T, AMUHY AYTH 1
121 | IInomanas KPyroBoro CErMeHTa). paaHHyIo Mepy yTJa.
CCKTOpa Brruucnenue miomnaaen HpOBOJII/ITB nepexon oT
Guryp, BKIFOUAIOIIHX paTuaHHON MEpHI yria K
SJICMCHTBI Kpyra rpagycHO# 1 Ha00OPOT.
OmnpenessTh I0NIaIs Kpyra.
BreiBoutes hopmysis (B
rpaayCcHOM M paJluaHHON Mepe)
JUTSL JUTUH JTYT, TIIOMIA ICH
CEKTOPOB U CETMEHTOB.
Beraucisate momanu Guryp,
BKITIOYAIOIIUX 3JICMCHTBI
OKPYXXHOCTH (Kpyra).
HaxomuTh miomiaaum B 3a1a4ax
peaTbHOM KU3HU.
3HAKOMHTBCS C UCTOPHEH
Pa3BUTHSI TCOMETPHH
Pemenue 3amau 3 Tempro. 113 — 121 O00011IeHHE U CUCTEMATH3ALIUS
MOJTyYCHHBIX 3HAHHI, OTPa0OTKA
HABBIKOB MPUMEHEHHS
TEOPETHUYECKUX CBEIEHUH K
pELICHHIO 3a]1a4
KonTtponsHas padora Ne 3 1 Tembrm. 113 — 121 KoHTpo:b 1 onieHka cBoei
paboThI; MOCTAaHOBKA 1IeJIei Ha
CJICAYIOMIMI FTan o0y4eHus
I'naBa 14. IIpeo0pa3zoBaHusi VIOCKOCTH.
JABukenus
§ 1. IlIpeobpazosanusn 3 OTto06paxenue mIockocTd Ha | OOBSICHATH YTO TaKoe
naockocmu ceOsl. 0TOOpakeHue MIOCKOCTH Ha
122 ‘ OTto0pakeHune MmIOCKOCTH [TonsTue o ABM>KEHUHN ce0s U B KaKOM cITy4ae OHO
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Ha ce0st

123 | [ToHaTHEe OABUKEHUS
IUIOCKOCTH

124%* | HayoxeHus U IBUKEHUS.

TJIOCKOCTH.
[Ipocreinmme npuMeHeHU
JBU>KEHUI B PELICHUU 3a/1a4

HAa3bIBACTCS JBIDKCHHCM
IIOCKOCTH.

Paszbupats npumepsl,
WJUTIOCTPUPYIOIIUE TTOHSATHUS
JIBHKEHUS.

OOBACHATH KAaKOBA CBSI3b MEKTY
JIBIKEHUSIMH U HAIOKEHUSIMU

§ 2. Ilapannensuutit nepenoc u
nogopom

125 | IlapamienbHBIN TIEpeHOC

126 | [ToBopoT

[TapamiensHbIM IEPEHOC,
IIOBOPOT.

[Ipocreinme npuMeHeHU
HapajjIeNIbHOrO MepeHoca B
pelIeHnHt 3a1a4

DopMynHpoOBaTh ONPEACTICHUS
NapajuIeJIbHOrO MEPEHOCa,
MOBOPOTA.

BriBomTE UX cBOIICTBA,
HAXOJIUTh HETOIBIKHBIE TOUKH.
IIpuMeHATh napasuienTbHbIN
MEPEHOC MPHU PEIICHUN
TeOMETPUUECKHX 3a/1a4
(pa30Oupathb MpuUMepHI).
Ncnonb30Bath A1 MOCTPOEHUS
U HccaeaoBaHuil UGPOBBIE

pecypcHl.

wn

3. Cummempuu ghuzyp

127 | IlonsiTHE CUMMETPUHU
duryp

128 | IlpakTuyeckue
MPUJIOKEHUS] CAMMETPUIL

129 | IlpumeHeHne IBMKEHUH K
PEIICHUIO 3a/1a4

Cummerpus. OcH U LIEHTPBI
CUMMETpPUH.

[Ipocreiiie npuMeHEeHUS
JBUKEHUM U CUMMETPHI B
peueHnn 3ana4y

Pa30upats npumepsi,
WUTIOCTPUPYIOIINE MTOHATHS
LIEHTPOB M OCEl CUMMETPHH.
DopMyIHpoOBaTH ONPEAETICHUS
0CeBOM cuMMeTpuu. BIBOIUTH
e€ cBOliCTBa, HAXOOUTh
HEIO/IBUYKHBIE TOUKH.
HaxoauTth LeHTpsI U ocu
CUMMETPHUN MPOCTEUIINX UTYP.
[TpuMeHSITh CUMMETPHIO PU
pEIIeHNH T€OMETPUUECKUX
3ay1a4 (pa3oupats MpuMepsl).
Hcnonb30Bath AJis IOCTPOCHUS
U UCClIeJOBaHMi U(POBBIE
pECypCHI.

3HAKOMHTBCA C UCTOPHEH
pa3BUTUS TEOMETPHUH

Pemenue 3amau

Temsbr 1. 122 — 129

O0o001IeHne U CHUCTEMATH3AIUS
MOJTYYCHHBIX 3HAHUH, 0TpabOTKa
HaBBLIKOB IPUMEHECHUS
TEOPETHUYECKMX  CBEICHHHA K
PEILICHHIO 3a/1a4

KonTtponpsHas padota Ne 4

Temsbr . 122 — 129

KoHTpons u oueHka cBoel
paboThl; MOCTAaHOBKA IIeJie Ha
CJIEAYIOMIMIA HTar oOydeHus

I'maBa 15. IIpeodpasoBanue nonodus. [lonodue gpuryp

8 1. ITooobue mnozoyzonbHuKo8

2

[TonsiTue o mpeoOpazoBaHNH ‘ HaxoauTe npumeps! mo1o0us B
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130 | IlpencraBnenue o
110J100HBIX (purypax

131 | ITogoGHbIE
MHOTOYTOJIbHUKH

132 | Teopemsl 0 mepuMeTpax u
IJIOLIA/ASX MOJ00HBIX
MHOTOYTOJIbHUKOB

no100ws.

COOTBETCTBEHHBIE IIEMEHTHI
noJI00HBIX (uUryp.

Teopema 0 mpou3BeaECHUH
OTPE3KOB XOpJ, TeopeMa O
MIPOU3BEICHUN OTPE3KOB
CEKYIIUX, TEOpeMa O
KBaJpaTe KacaTelIbHOU

OKpYyKaroleu
JIEHCTBUTEIILHOCTH.

BriBouTh METpHUECKHE
COOTHOILIEHUS MEXIY
OTPE3KaMH XOPH, CEKYILHNX U
KacaTelIbHBIX C MCIOJb30BaHUEM
BIIMCAHHBIX YTJIOB, U IMOJA00HBIX
TPEYTrOJIbHUKOB.
DopMynHpOBaTH TEOPEMBI O
MIPOU3BEJICHUH OTPE3KOB
MEPECEKAOIINXCS XOP/I, O
MPOU3BEJICHUH OTPE3KOB
CEKYIIUX, O KBaJapaTe
KacaTeJIbHOM.

§ 2. IIpeobpaszosanue nodoous

133 | 'omoretus

134 | CgoiicTBa rOMOTETUH

135 | ITogoOue mpou3BOIBEHBIX
buryp

[TonsTHe o npeobpazoBaHUM
o 100us.

T'omoTeTHs.

[Tomo6ue mpon3BOIBHBIX

(uryp

OcBauBaTh NOHITHE
npeoOpazoBaHus MOI00Ms.
Hccnenosats OTHOLIEHHE
JUHEHHBIX 3JIEMEHTOB (DUTYP
pu TpeoOpa3zoBaHUM MOJ00HS

8 3. IlIpumenenue noooous
duzyp Kk ooxazamenvcmaey
meopem u peuienuio 3a0ay

136 | IIpumenenue moaoOus K
JOKa3aTeJIbCTBY TEOPEM

137 | Ilpumenenue nmoao0Ous K
PEIICHUIO 3a/1a4

[Ipumenenue nogo6ust mpu
JI0Ka3aTeIbCTBE TEOPEM U B
pELIeHUH T€OMETPUUECKUX
3a7a4

Pemate reomeTpruueckue 3aga4n
Y 3a7]a44 U3 pEATbHOM JKU3HH C
HCIIOJIb30BaHMEM MTOJ00HBIX
TPEYrOJbHUKOB.

3HAKOMUTHCS C UCTOPUEH
pa3BUTHUS TEOMETPUN

Pemrenue 3agau

Temsbr 1. 130 — 137

O000111eHE U CUCTEMATH3ALMS
MOJTy4EHHBIX 3HAHUH, OTPabOTKa
HABBIKOB IIPUMEHCHUS
TEOPETUYCCKUX CBEACHHUN K
pCIICHHUIO 3a/1a4

Kontponbhas padoTta Ne 5

Temsbr 1. 130 — 137

KonTpoJib 1 o1ieHka cBoeit
paboTHI; TOCTAaHOBKA IEJIeH Ha
CJICMYIONINN dTan 00yICHUS

TIOHSATHUI U METOJIOB KypCOB
7—9 k1accoB, 000011IeHNE U
CHUCTEMAaTH3aIis 3HAHMH.
IIpocrenmme
reOMETPUIECKUE PUTYPHI U

[Tpunoxenus 1. O6 akcuomax O3HakoMJIEHUE yJalIuXcs C
IUIAHUMETPUU AKCMOMAaTHYCCKHUM MCTOJ0M, B
2. HeKoTopbIe CBECHHS O YaCTHOCTH C CHCTEMOM aKCHOM,
e — KOTOPBIE MTOJIOKEHBI B OCHOBY
. M3YYEHHOTO Kypca reOMEeTpHUH.
3. YTOJIKOBBIN OTpakaTelib 3HAKOMCTBO C HCTOpHEi
pa3BUTHUS TEOMETPUHU.
3HaKOMCTBO C IPUMEPOM
MIPUMEHEHHUS T€OMETPUUECKHUX
3HAaHUU B KOHCTPYKIUU
nprOOpPOB U MEXaHU3MOB.
[ToBTOpEHME [ToBTOpEHME OCHOBHBIX OnepupoBaTh NOHITHSIMU:

¢urypa, Touka, npsimas, yroi,
MHOTOYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUM
TPEYroJIbHUKH, PSMOYTOJIbHBIN
TPEyroJIbHUK, MEJIaHa,
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ux cBoiictBa. I3mepenne
F€OMETPUYECKUX BEIUYUH.
TpeyroybHUKY.
[TapannensHble U
MePIEHINKYIISPHBIE TIPSIMBIE.
OKpyXHOCTb U KpYT.
I'eomerpuueckue
MOCTPOEHUSA. YTJIbl B
OKpPYKHOCTHU. Briucanusie u
OTIMCaHHBIE OKPYXHOCTHU
MHOTOYT OJIbHUKOB.

[IpsiMast u OKPYKHOCTb.
YUeThIpEXYroJIbHUKY.
Bnucannbie u onrcanHbie
YETBIPEXYTOJIBHUKMY.
Teopema Iludaropa n Hauana
TPUTOHOMETPHH.

Pemenne o6mmx
TPEYrOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobOpazoBaHMs TUIOCKOCTH.
JBrkeHus.

[Togobue. CummeTpus.
ITmomans. Beraucnenue
IUIOLIAEH.

[Tnomaau mogoOHBIX GUTYP.
JlexapTOoBbI KOOpAMHATHI HA
IJIOCKOCTH.

BekTops! Ha II0CKOCTH

OuCceKTpuca u BbICOTa
TPEYroJbHUKA,
napajuiejaorpamm, pomo,
NPsIMOYTOJIbHUK, KBaJIparT,
Tpanenus; OKpy>KHOCTb,
KacaTeJlbHas; paBEHCTBO U
nonobue ¢uryp,
TPEYroJIbHUKOB;
apauIeIbHOCTb U
NEePHEHANKYISIPHOCTD MPSAMBIX,
YTOJI MEXAY IPSIMBIMH,
CUMMETPHUS OTHOCUTEIILHO
TOYKHU U IIPSIMOM; JIJINHA,
paccTosiHMe, BEIMYMHA YA,
II01Ia/1b, IEPUMETP.
Ucnionws3oBath GopmyIsl:
nepuMeTpa M IIoaau
MHOTOYTOJIbHUKOB, JITHHBI
OKPY>KHOCTH U IUIOIIATH KpPyra,
00BbEMa PSIMOYTOJILHOTO
napasuiesenunena.
OnepupoBaTh NOHATHIMU:
MPSIMOYTOJIbHAS CUCTEMa
KOOpJMHAT, BEKTOD;
UCII0JIb30BATh ATH MOHATHS JUIs
MPEJICTaBICHUS JaHHBIX U
pelleHus 3a/1a4, B TOM YHCIIE U3
JIPYTUX y4eOHBIX TPEIMETOB.
Pemrats 3a1aun Ha MOBTOpEHUE
OCHOBHBIX MOHSITHIA,
WJUTIOCTPALINIO CBSI3EH MEXKIy
pa3IMYHBIMU YaCTSIMU Kypca.
Br16upath MeTo 11 perieHus
3aJ1auu.

Penrate 3amaun us
MOBCEIHEBHOM JKU3HH.
3HAKOMHTBCS C UCTOPHEH
pa3BUTUS TEOMETPHUH

Hrtoro

68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLHECCA
O0si3aTesIbHBIC YYeOHbIC MATEPHUAJIBI A5 YYeHHKA
o Marematuka. ['eometpusi: 7-9-e kimaccel: 0a30BbIM ypOBEHB: YUeOHUK /
JI. C. AranacsH, B. @. byrysos, C. b. Kagomues [u ap.]. — 14-¢ u3n, nepepad. —
Mockga: IIpocsemienue, 2023. — 416 c.: um.

MeTonnuyeckue MaTepHuaJIbl AJIs1 YUUTEJIA
o ®apkoB A. B. KontponbHble paboThl MO reoMeTpuu: 7-9 Kiacchl: K
yueOnuky JI. C. ArtanacsH u ap. «['eomerpus. 7-9 knaccey. ®I'OC (k HOBOMY
yuebHuky) / A. B. ®apkos. — M.: U3narenscTBo «JK3amen», 2022. — 95 c.
. 3uB b. I'. 'eomeTpus: 7-i kiacc: AMAAKTUUECKUE MAaTepUalbl: y4eOHOE

nocobue / b. I'. 3uB, B. M. Meiinep. — 30-¢ usn., crep. — Mockga: [IpocsenieHue,
2023. - 128 c.

. 3uB b. I'. 'eomeTrpus: 8-it kimacc: AUAaKTUUECKUE MaTepUalbl: Y4eOHOE
nocobue / b. I'. 3uB, B. M. Meiinep. — 25-e u3a., crep. — Mocksa: [Ipocsenienue,
2023. - 160 c.

° 3uB b. I'. ['eomeTpus: 9-it kimacc: AUAAKTUUECKUE MaTepUalbl: Y4eOHOE

nocobue / b. I'. 3uB, B. M. — 26-e usn., crep. — Mocksa: Ilpocsemenue, 2023. —
128 c.

° Nuenckas M. A. Maremaruka. ['eomerpus: 7-i1 kmacc: 0a30BbIi
YPOBEHB: CaMOCTOSATEIbHBIC M KOHTPOJBHBIE PabOThI: ydeOHOe mocodue / M. A.
Nuenckas. —
7-e u3n., nepepad. — Mocksa: I[Ipocsemenue, 2023. — 64 c.: un.

IudpoBbie o0Opa3oBaTesibHbIE pecypchl U pecypchbl ceTu UHTepHeT
e uchi.ru
e resh.edu.ru
e Online Test Pad
e infourok.ru
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
Y4eOHOe 000pyaoBaHHE
OcBoenue yuebHoro mnpeamera «['eomerpusi» ocyuiecTBIsieTCs B y4yeOHOM
kabuHeTe, paccuuTaHHOM Ha 30 yuyammxcs. U1 yCHEIIHOTO OCBOEHHS y4eOHOIO
npeaMeTa KaOWHET JOJDKEH ObITh 00O0pYyJOBaH MarHUTHOM MOJMMEPHON TOCKOM,
MYJIbTUMEIUAHBIM KOMIUIEKCOM U 3KpaHOM JJii JEMOHCTpPAluu CIalOBBIX
MPEe3EHTAlMN U UHTEPAKTUBHBIX KapT, a TAK)KE HATJISITHBIMU TOCOOUSMH.
OO0opynoBaHue i1 NPOBeAeHUA JTa00PATOPHBIX M NPAKTHYECKUX padoT
Hupkynb, TuHENKa, TPAHCIOPTUP, MPOCTON KapaHall.

46



	РАБОЧАЯ ПРОГРАММА
	учебного предмета «Геометрия»

		2023-10-10T10:46:29+0400
	Голянова Ольга Викторовна




