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IosicHuTeIbHAA 3anMCKA

Pabouass mporpamma mno yuyebHomy mnpeamety «l'eomerpus» aias oOyyaromuxcs 9 KiaccoB
pa3paboTtaHa Ha ocHOBe DeiepaaIbHOr0 roCy1apCTBEHHOr0 00pa30BaTEILHOIO CTaHAaPTa OCHOBHOTO
oOuiero obpas3oBanusi, B cooTBeTcTBUU ¢ DenepanbHOl OCHOBHOM 00pa30BaTEIbHOM MpOrpaMmon
(D®OOII), ompenensitomieit eaunbie At Poccuiickoit denepanuu 6a3oBbie 00BEM U COAEPIKAHUE
OCHOBHOI'O 00I1ero o0pa30BaHUs ONPEICIICEHHOW HANpaBICHHOCTH, IUIAHUPYEMbIE pPE3yJIbTaThl
OCBOEHHUS 00pa30BaTeNbHONM NPOrpaMMbl, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHU,
NPENBSABIAEMbIX K MaTEMaTHUYECKOMY OOpa30BaHMIO, W TPAAUIUI pOCCUICKOro oOpa3oBaHUs,
a TakXke IJIaHUPYEMbIMHM pe3yJbTaTaMU OCBOEHHS OO0pa30BaTEIbHOM HporpaMMoi OCHOBHOI'O
obmero ooOpazoBanus ['bOY rumuazum Ne 505 Cankt-IlerepOypra, YueOneiMm mnanom ['BOY
rumHa3zun Ne 505 Cankr-lletepOypra na 2023-2024 yueOHBINA TOJ, HA OCHOBE MPOTPAMMBI IS
oOuieoOpa3oBaTeNbHbIX opranu3zanuii «I'eomerpust 7-9 knaccw»/ cocrapurens T. A. Bypmuctposa.
— 2-e w31, gon. —: M,: «IIpocBemenuer, 2019. Peanuzanus nporpammsl o0ecrieurBaeT OBJIaACHNE
KJIFOUEBBIMU KOMIIETEHIUSIMU, COCTABJISIOLIMMU OCHOBY JJIsi CaMOpAa3BUTHSI M HENPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOMIEKYJbTYPHOIO, JIMYHOCTHOIO M II03HABATEJILHOTO PpPa3BUTHUS
JIMYHOCTU O0YyYaIOUIUXCS.

B paGoueit nporpamme y4TeHsl UeH U mojoxkeHus « Konuenmum pa3BUTUs MaTeMaTUIeCKOro
oOpazoBanusi B Poccuiickoit ®enepanuu». B CcOOTBETCTBUM € Ha3BaHMEM KOHIICTIIIUH,
MaTeMaTH4Yeckoe 00pa3oBaHHME MPEJOCTABISIET  KaKIOMY  OOydallleMycss  BO3MOXKHOCTh
JOCTH)KEHUSI YPOBHS MaTeMaTUYECKUX 3HAHUHM, HEOOXOAMMOro sl NajdbHEHIIeH yCenHOW KU3HU
B obOmecrBe. Ha pemenue »5Toil 3amaun  HauneneHa pabGodass mporpamma. [IpoBexnen
CONOCTABUTENBHBIN aHauu3, mporpamma IpuseneHa B coorBerctBue ¢ DPOOII, peamnsyercs
coJiepXaHue B OJTHOM 00bEMe, obecrieunBaroTes pe3yiabTaTsl He Huxke POOIN.

Nudopmanus 00 ucnoianzyemom Y MK

YpoBeHb Ha3Banue y4e0oii Hcnoab3yemblii
Hcnonb3yembie mocodust
U3y4eHust NMPOrpamMmbl Y4eOHUK
ba3oBbIit COopuuk  npumepHbix | ['eomerpus: 7-9 knacce, | Koxos B. . I'eomerpusi.
pabounx mporpamm s | JT.C. Aramacsa, B.®. | [loypounsie  paspaborkm.  7—9
0011e00pa3oBaTeNbHBIX ByTy30B C.B. | Kmaccel @ y4eb. mocobue s
OpraHu3alu K obmeoOpazoBar. opranm3anui / B.
afoMIeB © Jp. — :
«I"'eomerpust 7-9 N 0 N. KoxoB — M.: IIpocsenieHue,
KJIacCh» / COCTaBUTEIb -+ «LIPOCBCIICHHCY, | 5017
T. A. bypmucrpoa. — 2019. Mumenko T. M. T'eomerpus.
M,: «IIpocsemienue», TemaTuueckue TecThl. 9 Kiacc
2020. yue0. mocobue it olrieoOpa3oBar.
opranuzaimii / T. M. Mumenko. —
M.: IIpocsemenue, 2017.

MecTo npeamera B y4eOHOM ILIaHe.

CornacHo yuebnomy tany ['BOY rumuazum Ne 505 Cankrt-IlerepOypra na 2023-2024
y4eOHBIN TOJ] HA M3yYEeHUE TEOMETPUU Ha YPOBHE OCHOBHOTO 00Imiero oOpa3oBaHus B 9 kiacce
OTBOAUTCA U3 pacuera 2 4 B Heneno. Beero 68 yacoB B rof.

[Tpy peanm3anuu JaHHOW MpPOrpamMMbl OYyJIyT HCIIOJIB30BAHBI CICAYIONIUE TEXHOJIOTHH:

npobieMHoe 00yuyeHHe, COBPEMEHHOE MPOEKTHOE O0y4YeHHEe, TEXHOJOTHH Tu((epeHINPOBAHHOTO
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00y4eHHUs, UHANBUIYAJILHOTO O0OyUEHHS.

BocnuTtaTtenbHblil MOTeHIMAT Yy4eOHOTO MpeaMeTa B COOTBETCTBHHM C LIETSIMU U 3ajadyaMu
MporpaMMbl BOCHUTAHUS TUMHA3UU PEAIU3YETCS MOCPEICTBOM MPUMEHEHHS AaKTUBHBIX (HOpM
paboThI yUaIIUXCsl: MHTEIJIEKTyalIbHBIE UTPBI, yUeOHBIE TUCKYCCHUHU, BUPTYyalbHble 00pa3oBaTeIbHbIC
AKCKYPCHUH H JIp.

OtaenbHBIE TeMbl pabodeil TporpaMMbl MOTYT OBITh PEAIM30BaHBI C HCIOJIB30BAHUEM
AJNIEKTPOHHOTO OOYy4YeHUS M JTUCTAHIIMOHHBIX 00pa30BaTEJIbHBIX TEXHOJIOTMH B COOTBETCTBHH C
nevcteytomiuM B I'BOY rumuazus Ne 505 Cankrt-IletepOypra IlonoxkeHnem 00 3I€KTpOHHOM
0o0y4eHHH W WCTOJB30BAHUU WCTAHIIMOHHBIX O0pa30BATEIBHBIX TEXHOJIOTHN TPH peaTn3aIliuu
00pa30BaTENIbHBIX IPOTPAMM.

Texymuii KOHTPOJIb OCYIIECTBISETCS B COOTBETCTBHM C JedcTByromuM [lomoskenueM o
dbopmax, TEPUOAMYHOCTH, MOPSAIKE TEKYIIEro KOHTPOJs YycrneBaeMocTu oOydaronuxcs ['BOY
rumHaszuu Ne 505 Cankrt-IletepOypra.

OcHOBHasl XapaKTepUCTUKA Kypca

OBnajieHue y4YallUMHUCS CHCTEMOM TE€OMETPUUECKHUX 3HAHUW M yMEHUU HEO0OXOIUMO B
MTOBCETHEBHOM JKU3HH, JJISI M3YYCHHUS CMEXHBIX JTUCIUIUIMH U MPOJIOJIKEHUS 00pa30BaHuUs.

[IpakTrdeckass 3HAYMMOCTBH IITKOJIBHOTO Kypca T'e€OMETpPHUH OOyCJIOBJICHAa TEM, YTO €ro
00BEKTOM SIBJISIIOTCSI IPOCTPAHCTBEHHBIE (DOPMBI M KOJIMUECTBEHHBIE OTHOIIEHUS JEHCTBUTEIHHOTO
Mupa. ['‘eomeTpuueckas MOATOTOBKAa HEOOXOIWMA JUIsl MOHWMAHHUS MPUHIIMIIOB YCTPOMCTBA M
HCTIOJIb30BAHUSI COBPEMEHHON TEXHHMKH, BOCIPUITHS HAYYHBIX U TEXHUYECKUX TMOHATHH U HICH.
Marematuka SIBISE€TCS SA3bIKOM HAayKuM W TeXHUKH. C €€ MOMOIIBI0 MOJETUPYIOTCS U U3YYaroTCs
SIBJIEHUS 1 TTPOLIECCHI, TPOUCXOSIIIUE B MPUPO/IE.

['eomeTpus ABISETCS OJHHUM U3 OIMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHAa O0OECTICUrBaET
W3y4YEHHUE JIPYIrUX AUCHMIUIMH. B mepByr ouepenb 3TO OTHOCHUTCA K IPEIMETAM €CTECTBEHHO-
Hay4YHOTO ITUKJIA, B YACTHOCTH K (PHU3HUKeE.

Pa3ButHe IOTMYECKOTO MBIIUICHUS YyYallUXCSd MpPU OOYyUYEHHH TE€OMETPUU CIIOCOOCTBYET
YCBOEHHIO MIPEIMETOB TYMAHUTAPHOTO LKA, [[pakTMYecKue yMEHUS U HaBBIKA T'€OMETPUYECKOTO
XapakTepa HEOOXOIWMBI HJii TPYJAOBOM JEATENTbHOCTH U MNPpOdeCcCUOHATBLHON MOJATOTOBKH
IIKOJIbHUKOB.

PazButne y ydammuxcs NOpaBWIbHBIX IMPEICTABICHUN O CYIIHOCTH W IPOUCXOKICHUU
TCOMETPHUCCKUX aOCTpaKIuii, COOTHOIICHUU PEaNhbHOTO M HJICATBHOTO, XapaKTepe OTPa)KEHUs
MaTeMaTUYE€CKOM HAYKOM SIBJICHUM U MPOLECCOB PEATbHOIO MUPA, MECTE TEOMETPUU B CUCTEME HAYK
U pOJIM MATEMaTUYECKOTr0 MOJCIMPOBAHMS B HAYYHOM IMO3HAHUW M B MPAKTHKE CIOCOOCTBYET
(bOpMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHSI YUAIUXCS, @ TAKIKE KAYECTB MBIIUICHHS, HEOOXOTUMBIX
JUTSI aIanTalii B COBPEMEHHOM UH(POPMAIITMIOHHOM OOIIIECTRE.

Tpebys oOT ydammxcsi YMCTBEHHBIX M BOJIEBBIX YCHUJIUH, KOHIIEHTpAIlMd BHUMAaHWS,
AKTUBHOCTH Pa3BUTOIO BOOOpAXKEHHUsS, T'€OMETpPHUsI PpPa3BUBACT HPABCTBEHHBIE YEPTHI JIMYHOCTH
(HACTOMYMBOCT®, LEJIEYCTPEMIIEHHOCTh,  TBOPYECKYIO aKTHUBHOCTbD, CaMOCTOSITEJIbHOCTD,
OTBETCTBEHHOCTh, TPYIOJIOOME, JUCHUIUIMHY ¢ KPUTHYHOCTH MBIIUICHUS) W YMCHHE
apryMEHTUPOBAHHO OTCTaWBaTh CBOM B3IJISABI U YOSKACHHS, a TaKKe CIIOCOOHOCTh MPUHUMATH
CaMOCTOATENBHBIE PELICHUS.

['eomeTpus CymIECTBEHHO paCIIMPSIET KPYro3op YUallMXcs, 3HAKOMS UX C MHAYKUHEH H
neAyKiuen, o0oOIIeHrneM W KOHKpeTH3allued, aHalu30M W CHHTE30M, KiaccupuKanuen u
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cucTemMaTu3anuei, abcTparupoBaHUEM, aHAJIOTHENW. AKTUBHOE HCIIOJIb30BAHME 33/1a4 HA BCEX 3Tarax
yueOHOT 0 Mpoliecca pa3BUBaeT TBOPUECKUE CIIOCOOHOCTH IKOJIBHUKOB.

[Ipu oOyuenuu reomeTpuu (HOPMUPYIOTCS YMEHHUS U HAaBBIKM YMCTBEHHOI'O TpyJla —
IUTAaHUPOBAHUE CBOEH pabOThI, MOUCK PALMOHANBHBIX MyTEH €€ BBINOJHEHUS, KpUTHUECKas OLICHKA
pe3ynbratoB. B mponecce o0ydeHHs] T€OMETPUM IIKOJbHUKH JOJKHBI HAy4YUThCS HM3JIaraTb CBOU
MBICJIH SICHO M HCYEPIBIBAIOLIE, JAKOHUYHO U EMKO, IPUOOpPECTH HaBBIKM YETKOTO, aKKyPaTHOTO U
I'PAMOTHOI'O BBIIIOJHEHNS MATEMATUYECKHUX 3AITUCEN.

Baxneimen 3agadeil IIKOJIBHOIO Kypca TE€OMETPUH SBIIIETCS PAa3BUTHE JIOTHYECKOTO
MbllUIeHUs ydamuxcsi. CaMu 00BbEKThl T€OMETPUUECKUX YMO3AKIIOUEHUH U NPUHSTHIE B TEOMETPUN
IpaBUja UX KOHCTPYUPOBAHUS CHOCOOCTBYIOT (DOPMUPOBAHUIO YMEHHH OOOCHOBBIBATH U
NOKa3bIBaTh CYKJICHHs, NPUBOJUTH UYETKUE ONPEICICHUs, Pa3BUBAIOT JIOTMYECKYIO HHTYHIHIO,
KpPaTKO M HATJISIHO BCKPBIBAIOT MEXAHU3M JIOTUYECKHUX ITOCTPOCHUM M ydaT UX IPUMEHEHHIO. Tem
caMbIM T€OMETpHS 3aHUMAET Belyllee MecTO B ((OPMUPOBAHUHU HAYUHO-TEOPETUYECKOTO MBIIIJICHUS
IIKOJIbBHUKOB. PacKkpbIBasi BHyTPEHHIOIO TapMOHUIO MAaTeMaTUKH, (OPMUPYsI TIOHUMAHUE KPACOTHI U
U3SIIECTBA MAaTEMaTUYECKUX paCCYKIEHUH, CIOCOOCTBYsS BOCHPHUSATHIO T€OMETPHUUECKHX (opm,
YCBOCHHIO TIOHSATUS CHUMMETPHM, TI€OMETpPUS BHOCHUT 3HAUWUTEIBHBIM BKJIAJ B 3CTETHUECKOE
BOCIUTaHUE yyammxcsa. E€ u3ydyeHue pas3BUBaeT BOOOPaXEHHE UIKOJBHUKOB, CYIIECTBEHHO
oOoramaeT 1 pa3BUBaET UX IPOCTPAHCTBEHHbBIE MTPE/ICTABICHUS.



Coaep:xanue nporpaMmbl y4e0HOT0 npeaMera

IHoBTOpenue (3 yaca)

BekTopbl 4 MeToa kKoopauHat. (14 yacoB)

[lonsitue BekTopa. PaBeHCTBO BekTOpOB. COXXKEHHE W BBIUMTAHHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4yuciio. Pa3noxkeHue BEKTOpa NO JBYM HEKOJUIMHEAPHBIM BekTOopaM. KoopauHaTsl
BekTopa. IIpocreiine 3agaun B KOOpAWHATaX. YPaBHEHHS OKPYXHOCTU M NpsaAMou. [IpumeHnenue
BEKTOPOB U KOOPAMHAT MIPH PEIICHUH 3aay.

OcHOBHasi 1elb — HAyYWUTh YYaIIUXCSA BBINOJNHATH JEHUCTBUS HaJ BEKTOpaMH Kak
HAIPaBJICHHBIMU OTPE3KaMH, YTO BAa)KHO JUJISi MPUMEHEHUSI BEKTOPOB B (PU3UKE; MO3HAKOMHUTH C
HCIIOJIb30BAHMEM BEKTOPOB M METOJAa KOOPAMHAT MpPHU PEHIEHWU IeOMETPHYECKUX 3aaad. Bektop
OmpeJeNsieTCs KaK HalpaBIICHHBIA OTPE30K W JACHCTBUS HaJl BEKTOpPAMH BBOSTCA TaK, KaK 3TO
MIPUHATO B (U3HKE, T. €. KaK JCUCTBUS C HAIIpaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMAHHE JOJKHO
OBITH YJIEIIEHO BBIPAOOTKE YMEHMIA BHITIOJIHATH OMEPAIMK HaJ BEKTOpaMU (CKJIaJbIBaTh BEKTOPHI 1O
MpaBUjiaM TPEYTOJbHUKA U TMapajiesiorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3sHOCTH JABYX JaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN MMPOU3BEACHUIO JAHHOTO BEKTOPA Ha IaHHOE YHUCJIO).

Ha npuMepax nmokaspIBaeTcsl, Kak BEKTOPbI MOTYT IPUMEHATHCS K PEIICHUIO0 TEOMETPHUUECKUX
3anad. JleMoHcTpupyetcs 3pPeKTUBHOCTh TpUMEHEHHs (GOPMYIT ISl KOOPJIAUHAT CEPEIMHBI OTpE3Ka,
pacCTOSTHUSL MEXIy JABYMSI TOYKaMH, YypaBHEHUH OKPYKHOCTH U TPSMOA B KOHKPETHBIX
TEOMETPUUECKHUX 3a/lauax, TEM CaMbIM JAaeTCs MpeACTaBICHUE 00 U3YUYEHUU T€OMETPUIECKUX PUTYp
C TIOMOIIIbIO METOIOB AJIT€OPHI.

CooTHOIIEHHsI MKy CTOPOHAMM M YIJIaMH TpeyrojbHuka. (17 yacos)

CuHyc, KOCMHYC M TaHT€HC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. PelieHue TpeyroabHUKOB.
CkansipHoe MpOU3BEICHUE BEKTOPOB U €ro MPUMEHEHHE B IeOMETpUYecKUX 3anadax. OCHOBHas
Ledb — pPa3BUTh YMEHHME YYalllMXCs MNPUMEHSATh TPUTOHOMETPUUECKUN ammapar Ipu pelieHUr
reOMEeTPUYECKHUX 3a/1ay.

Cunyc u xocuHyc mwboro yria ot 0° mo 180° BBOASATCA C TOMOIIBIO E€AMHUYHOM
MOJIYOKPYKHOCTH, JJOKA3bIBAIOTCSA TEOPEMbI CHHYCOB U KOCHHYCOB U BBIBOJIUTCS €IIe OJIHa (hopMyIia
TJIOIIAIM TPEYTOIbHUKA (TIOJIOBUHA MPOU3BEICHUS JBYX CTOPOH HA CHUHYC YIJIa MEXAY HUMHU). DTOT
amnmapaT IPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkarnsipHOE TIPOM3BE/ICHNE BEKTOPOB BBOJAUTCS KakK B (hu3uKe (MPOU3BEACHHUE JUIMH BEKTOPOB
Ha KOCHHYC yrila MexAy HHUMH). PaccmaTpuBaroTCs CBOWCTBA CKaJISIPHOTO MPOU3BEACHHUS U €ro
MIPUMEHEHHE MPU PEIICHUU TEOMETPUUECKUX 3aad.

OcHOBHOE BHHUMAaHHE CJEIYEeT YJEIUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B MPUMEHEHUHU
TPUTOHOMETPUYECKOTO anmapara npy peuieHuy reOMeTPUIECKUX 3a1ad.

JIIMHA OKPYKHOCTH W TJIomaab kKpyra. (14 yacos)

[IpaBunbHbIE ~ MHOTOYTOJABHUKH.  OKpY)XHOCTHU,  OINHKCAaHHAasT  OKOJIO  TMPaBWIBHOTO
MHOTOYTrOJIbHHKa M BHOHUCaHHas B Hero. llocTpoeHue mNpaBUIIBHBIX MHOTOYTOJIBHUKOB. J[[nmHa
okpyxHocTu. [lmomane kpyra.

OcHOBHas 11eJ1b — PaCIHIMPUTh 3HAHWE YUAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSATHUS
JUTMHBI OKPYKHOCTH M TUIOMIAAU Kpyra v GopMysbl JJIsi WX BbIYHMCICHHS. BHauane TeMbl gaeTcs
OTpesieNieHe TPaBUIBHOTO MHOTOYTOJBHUKA M PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX,
OMMCAaHHOM OKOJO MPaBWJIBHOIO MHOTOYI'OJbHUKA M BIUCAaHHOW B Hero. C MOMOIIBIO OMUCAaHHON
OKPY>KHOCTH PEIIAI0TCS 3aJadyd O TMOCTPOCHWUU NPABUIBLHOTO IMIECTUYTOJbHUKA W TPABUIBLHOTO
TpeyroiabHuka. OOpMylibl, BbIpaXalollHe€ CTOPOHY MPABWIHHOTO MHOTOYTOJIBHUKA W PaIAyC
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BIIMCAaHHOM B HETO OKPY>KHOCTH Yepe3 paInyC OMUCAHHOW OKPYKHOCTH, UCIIOJIB3YIOTCSI IIPU BBIBOJIE
dbopMyI1 ATMHBI OKPYKHOCTH U IUIOMIAN Kpyra. BeiBox onupaercs Ha MHTYUTUBHOE TPE/ICTaBICHUE
0 Tpejene: MPU HEOTPAHMUYEHHOM YBEITUYEHHH YHCJIA CTOPOH MPABWIBHOTO MHOTOYTOJBHUKA,
BIIHCAaHHOTO B OKPY>KHOCTb, €r0 MEPUMETP CTPEMUTCS K JJIMHE 3TON OKPY>KHOCTH, a IUIOMaAb — K
IJIOIIAI Kpyra, OTPAaHUYEHHOTO OKPYKHOCTBIO.

JBu:keHusi. (7 4acoB)

Orobpaxenue miockoctu Ha ceds. [lonstue aBmxenus. OceBast U LIEHTpaIbHAs CUMMETPUHU.
[Tapannensusiii nepenoc. [loopot. HanmoxxeHust u 1BUKECHUS.

OcHoBHas 11eJ1b — MMO3HAKOMUTD YHAIIUXCS C TIOHATHUEM JBUKEHHS U €T0 CBOWCTBAMH,

C OCHOBHBIMH BHJIaMH JIBIDKCHUU, C B3aUMOOTHOIICHUSIMH HAJIOXKEHUH W JIBUKCHHI.
JIBUKeHUE TIOCKOCTU BBOJUTCS KaK OTOOPa)KEHUE MIIOCKOCTH Ha ceOsl, COXpaHSIoIIee pacCTOsSHUE
MeXay Toukamu. lIpum paccMOTpeHMM BHUAOB JBIKCHHM OCHOBHOE BHHUMaHUE YAENsAETCA
MOCTPOCHHUIO O0pPa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIHHUKOB TMPU OCEBOM M IICHTPAIbHOU
CUMMETpHUAX, MapajijIeIbHOM IepeHoce, moBopoTe. Ha 3¢dexTHbIX mpumepax MOKa3bIBaeTCs
MIPUMEHEHUE ABUKEHUHN MPU PEIICHUH T€OMETPUYECKUX 3anad. [loHsATHE HalTOXKEeHUs] OTHOCUTCS B
JAHHOM Kypce K YMCITYy OCHOBHBIX MOHSTHH. J[0Ka3bIBaeTCs, YTO MOHSITUS HAJOXKCHHS U JIBUKCHUS
SBIISIFOTCS. SKBUBAJICHTHBIMU: JF000€ HAJIOKEHUE SBISETCS JABM)KCHHEM IUIOCKOCTH W 0OpaTHO.
N3yuenne nokazaTeiabCcTBa HE SIBISETCA O00s3aTENbHBIM, OJHAKO CJIEAYEeT pacCMOTPETh CBSI3b
TIOHSATUN HAJIOKEHUS U JIBUXKCHUS.

HauanbHble cBeqeHust U3 crepeoMerpun. O akcuoMax mianuMerpun. (4 4acon)

IMoBTOpeHue. Pemenue 3amxay. (9 yacon)



ILnanupyemMsblie pe3yJIbTaThl 0CBOCHHS F€OMETPUH

JIM4HOCTHBIE PE3YJILTATHI:
- BOCIIUTAHUE POCCUMCKON I'PakJaHCKON UACHTUYHOCTH: IATPUOTU3MA, YBAKECHUS
- Kk OredecTBy, OCO3HAHMS BKJIAJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;
- OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTbh U CIOCOOHOCTD YHaIHXCS
- K CaMOpPAa3BUTHUIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMK K O0OYUEHHUIO U MTO3HAHUIO;
- OCO3HAHHBIN BBIOOP M MOCTPOEHUE AAJIbHENIIEH UHIMBUyaIbHON TPAEKTOPUH 0Opa30BAHMUS
Ha 0a3e OPHEHTUPOBKM B MHpe HIpodeccuil M NpoPecCHOHANBHBIX NPEANOYTEHUNH C y4EToM
YCTOWYUBBIX I[O3HABATEJIbHBIX HMHTEPECOB, a TAKXKE HAa OCHOBE (DOPMHUPOBAHUS YBAKUTEIBHOTO
OTHOLLIEHUS K TPYLY, Pa3BUTHE OIBITA YYaCTHUs B COUUAIBHO 3HAYUMOM TPYJE;
- YMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT YUEOHON U MAaTEMAaTUYECKOM IE€ATEIbHOCTH;
- KPUTHYHOCTb MBIIUICHUS, THUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTH IIPH PELICHUHN
- reOMETPUYECKHUX 3a/1ay.

MerarnpeagMeTHbIE pe3ynbTaThl:
- YMEHHE CAMOCTOSITENIbHO ONPEEINIATh LIETU CBOET0 O0yUEHHUs, CTaBUTh U (POPMYITUPOBATH IS
ceOs1 HOBBIE 33/1a4H B y4€0e, pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEIbHON JESITEIbHOCTH;
- YMEHHE COOTHOCUTh CBOM JEHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBIATh
KOHTPOJb CBOEH [JesATENbHOCTH B MPOLECCE JOCTHKEHUS pe3yJibTaTa, OINPEAeNiaTh CHOCOObI
NEHCTBUIl B paMKax MpeIOKEHHBIX YCIOBUM UM TpeOOBaHUW, KOPPEKTUPOBATH CBOU JIEUCTBUS B
COOTBETCTBUU C U3MEHSIOLIENCS CUTyalueH;
- YMEHHUE OIpeleNisITh MOHATHSA, co3JaBaTh O0OOOIIEHMs, YyCTaHaBIMBATh AaHAJOTHUH,
KJIacCU(ULUPOBaTh, CAMOCTOSITEIbHO BbIOMpATh OCHOBAaHHSA M KPUTEPUHU A Kiaccu(pUKaluu;
YCTaHAaBIIMBaTh MPUYMHHO-CICACTBEHHBIC CBS3HM, IPOBOJMTH JOKA3aTEJIbHOE pPacCyKJICHHE,
YMO3aKJII0UeHUE (MHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U JI€JaTh BBIBOJBI;
- yYMEHHE WUIIOCTPUPOBATh M3YUYEHHbIE MOHSTHUA U CBOMCTBa (hUTYp, OMpoOBeprarb HEBEpPHBIE
YTBEPXKACHUS;
- KOMIIETEHTHOCTh B OO0JACTH  HCIOJB30BaHUS  MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;
- NepBOHAYAIbHbBIE MPEACTaBICHNU 00 HIIEAX U O METOJaX IeOMETPHH Kak 00 yHHBEpPCATIbHOM
A3bIKE€ HAYKU U TEXHUKH, O CPEACTBE MOJCIMPOBAHNS SIBIICHUN U ITPOLIECCOB;
- yMEHHE BUAECTb FEOMETPUYECKYIO 3a/ladyy B KOHTEKCTE MpPOOJIEMHOM CHUTyallUd B JIPYTUX
JUCLUIIIINHAX, B OKPYIKAOLIEH )KU3HH;
- yMEHHE HaxXOJIUTh B Pa3IUYHbIX HMCTOYHUKAX MHPOpPMAINIO, HEOOXOIUMYIO NJIsi peUIeHUs
MaTeMaTUYeCKUX MpoOJeM, U NPEACTAaBIATh €€ B MOHATHON ¢opme, MPUHUMATH pEIICHHE B
YCJIOBUSAX HEMOJIHOM UM N30BITOYHOM, TOUHOM UM BEPOSATHOCTHOM MH(OPMALINH;
— yMEHHEe TNOHMMATh M MCHOJb30BaTh MAaTEMaTUYECKHUE CPEACTBA HATJIATHOCTH (YEPTEXKH,
Ta0JINLIBI, CXEMBI U Jp.) AJI WUIIOCTPALMU, HHTEPIIPETALIMH, apTyMEHTAIUY;
- YMEHHE BBIJBUTATh TUIMOTE3bl MPH PELICHUHM 3a7aud U TOHUMAaTh HEOOXOAMMOCTHh HX
MIPOBEPKH; IMOHUMAHUE CYIIHOCTH AITOPUTMUYECKMX INPEANHCAHUNA M yMEHUE JEMCTBOBaTh B
COOTBETCTBUU C MIPEAJIOKEHHBIM aITOPUTMOM.

[IpenmeTHbIE pe3yJIbTATHI:
- OCO3HAHUE 3HAYCHUS TEOMETPUH IS TOBCEIHEBHOU KU3HU YEIIOBEKA;



- NpE/ICTaBJICHUE O TEeOMETpUU Kak cdepe MaTeMaTHYeCKOW AesTeNbHOCTH, 00 »Tamax eé
pa3BuUTHS, O €€ 3HAYUMOCTH ISl pa3BUTHUS LIUBUIIU3AINY;

— pa3BuUTHE yMEHHMM padoTaThb C Y4EeOHBIM MaTEeMaTHYECKHUM TEKCTOM (aHaJIM3UPOBATh,
U3BJIEKaTh HEOOXOAUMYI0 HWHGPOpPMAIMI0), TOYHO UM TPAMOTHO BBIPaKaThb CBOM MBICIU C
MPUMEHEHHEM MaTeMaTUYeCKOW TEPMHUHOJIOTUM U CUMBOJUKH, MPOBOAUTH KiIacCU(UKAILUU,
JIOTUYECKHE 00OOCHOBAHHS;

— BJIaJiIcHUE 0a30BbIM MOHATHIHBIM aNMapaToM [0 OCHOBHBIM pa3jiesiaM COJIepKaHus;

- CUCTeMaTHUecKHe 3HaHus 0 pUrypax u ux cBOMCTBax;

- NPAKTUYECKH 3HAYMMbIe T€OMETPUUECKHE YMEHHUS M HaBBIKH, yMEHHE MPUMEHSTh UX K
PEIICHUI0 TEOMETPUUYECKUX U HEr€OMETPUUECKUX 3a]1a4, a UMEHHO:

®  [I0JIb30BAThCSl T€OMETPUUYECKUM SI3BIKOM JJISI OMHUCAHUS MPEIMETOB OKPYKAIOIIETO
MUDpa;

®  pacro3HaBaTh reoMeTpudecKkue QUTYpPHI, pa3IndaTh UX B3aUMHOE PACIIOJIOKECHHE,

e  u300paxkaTh TeOMETpHUEcKHe (QUTYpPHI; BBINOJHITH YEPTEKH IO YCIOBHUIO 3aJady,
OCYIIECTBIATH MpeoOpa3zoBanue Guryp;

®  BBIYUCIIATH 3HAYCHHUS T€OMETPUYECKUX BEIWYWH (IUIMH, YIJIOB, IUIOHIAZCH), B TOM
quclie: ONpeNeNsITh 3HAYCHHE TPUTOHOMETpUUYECKUX (GYHKIUN TO 3aJaHHBIM 3HAYEHUSM YTJIOB;
HaXOJUTh 3HAYCHUS] TPUTOHOMETPUYECKUX (PYHKIUU MO 3HAYCHUIO OJIHOM W3 HUX; HAXOJHUTh
CTOPOHBI, YIJIbl M TUIOMIAAW MPaBUIBHBIX MHOTOYTOJBHHUKOB, YacTed OKPYKHOCTH, IUIOMIAACH
OCHOBHBIX T€OMETPUYECKUX PUTyp U (HUTYp, COCTABIECHHBIX U3 HUX;

e pemaTh TeOMETpUYECKUE 3aJaHusi, ONMUPAsICh Ha W3YYCHHbIE CBOWCTBA (GUTYp H
OTHOILIEHUW MEXAYy HHUMH, TPUMEHAS JOMOJHUTEIbHBIE TMOCTPOCHMS, anreOpandeckuii u
TPUTOHOMETPUUYECKHI ammapaT, COOOpaKeHHs] CHMMETPHUH;

®  TMIPOBOJWTH JIOKA3ATEIbHBIE PACCYXKICHUS MPU PEIICHUH 3a7]a4, UCIIOIb3ysl W3BECTHBIE
TEOpEeMbI, OOHAPYKUBasi BOZMOXHOCTH JIJISI UX MCTIOJIb30BaHUS;

e  pemiaTh NpOCTEUIINE IJIAHUMETPUUYECKHE 3a]]Ja4l B TPOCTPAHCTBE.



KanennapHo-temaTndeckoe IUIAaHNPOBAaHNE YPOKOB reoMeTpuu B 9 Kiiacce

Ha 2023-2024 y4yeOHblii roa

Ne K-Bo [Inanupyemsle pe3yJIbTaThl Buael
- N3yuaemslil pa3zaen, Tema yaco | [lara MeranpeameTHbie KOHTPOJI
ypoka [IpenmeTHbIE
B u guuyHoctHbie (YY) s

1-3 | IloBTOpEHME. 3 3HAaTh: YMeHue COOTHOCUTh CBOM JICHCTBHUS

1 [ToBTOpenue. Cnoxxenue u 1 3aKOHBI  CJIOXEHHS BEKTOPOB; | C IJIAaHUPYEMBIMU pe3yJibTaTaMu,
BBIYMTAaHUE BEKTOPOB CBOMCTBA YMHOXKEHHUS BEKTOpAa | OCYLIECTBJIATh KOHTPOJIb  CBOEH

2 [ToBTOpeHue. YMHOKEHNE 1 Ha YHCIIO; OMpEeNelIeHHe CPEAHEH | e TEIbHOCTH B nporecce
BEKTOpa Ha yucio. I Ipumenenue JIMHUEH TPATCIUH, AOCTHXKCHHUA pe3yibTara,
BEKTOPOB K PEIICHHUIO 3a/1a4 OTpeAeNsATh CIOCOOBbl NEHCTBUI B

3 HpI/IMeHeHI/Ie BEKTOPOB K 1 pPaMKax MpeaaoKCHHBIX YCJIOBI/Ifl "
pELICHUIO 3a/1a4 TpebOoBaHUM

4-17 | MeTroa KOOpaAMHAT 14 3HaTh: YMeHue OueHuBaTh NPABUIIBHOCTD

4 KoopanHats! BekTopa. 1 IpaBuiIa NEHCTBUH | BRIIONIHEHUS ~ y4eOHOM  3adauw,
PasniosxeHne BEKTOpa 1Mo JBYM HaJ BEKTOpPaMHM C 3aJlaHHBIMH | COOCTBEHHbIE  BO3MOXKHOCTH €€
HEKOJJIMHEApHBIM BEKTOpaM KOOpJMHAaTaMH; BBIBOAUTH | PEIICHMUS.

5 CBsI3b MEXKTy KOOpAHHATAMHU 1 dbopmynel  KoopAauHAT BekTopa | PazButhe YCTOMYUBBIX
BEKTOPA M KOOPJAMHATAMH €T0 4yepe3 KOOPAMHATBHl €ro KOHIA M | I03HABATEIbHBIX MHTEPECOB
Havajia 1 KOHIIa Ha4dajla, KOOpAWHAT CCPCAUHBI | HA OCHOBC Q)OpMHpOBaHI/ISI

6 TIpocTeiimme 3a1a4u B 1 OTpe3Ka, JJIUHBl BEKTOpa MU | YBaXHUTEIBHOIO OTHOLICHMS
KOOpAUHATAX. pacCcTodaHuA MCKOY AOBYMs | K Tpyay

7 [Tpocreiimue 3anaun B 1 TOUKaMH, _YPaBHCHHA ®. CP
KOOPJIMHATAX. OKPYXHOCTH U MPSAMOIL.

8 | Pemenue 3a1a4 1o Teme: 1 YMeTb:
«MeToJ1 KOOpAUHAT HPUMCHATE TeopeMy

9 | Pemrenue 3a1a4 10 TEME: 1 0 PasNoKCHIN BEKTOpa IO ABYM
«MeToJ1 KOOPIHHAT HEKOJUTUHEAPHbIM BEKTOPAM;

10 | Pewmenue 3amau no Teme: 1 BRIBOZMTE YPaBHCHUA ®. CP
«MeTOT KOOPHHATY OKPYXHOCTU WM HPSIMON; CTPOUTH

11 | YpaBHEHHE OKPY>KHOCTH. 1 OKPYKHOCTD 1 TpAMBIC,
VpaBHEHHE IPSMOl 3aJJaHHbIe YPaBHEHUSIMHU.

12 | YpaBHEHHE OKPYKHOCTH. 1

YpaBHeHHE NIPIMOU




13 | YpaBHEHHE OKPY>KHOCTH. 1
YpaBHeHUEe NpIMoit

14 | Pemenue 3a1a4 1o teme 1 ®. CP
«Metoa KoopauHAT»

15 | Pemenue 3aia4 no teme 1
«Metoa KoopauHAT

16 | Pemenue 3agay no reme 1
«Metoa KoopauHAT»

17 | KonTpoabHas pabora. 1 «Meton 1 K. KP
KOOPJAWHAT

18-29 | CooTHOLIEHHUS MEKTY 17 3HATB: Bnanenune OCHOBaMH

CTOPOHAMM M YIJIaMHU KaK  BBIYHCIIACTCS CHHYC, | CAMOKOHTPOJIS, CaMOOLICHKH,
Tpeyrojibuuka. CrajsipHoe KOCUHYC, TaHI€HC Ui YIJIOB | IPUHATHS pelieHui u
Npou3Be/ieHHe BEKTOPOB or 0° mo 180°% OCHOBHOE | OCYIIECTBIECHUS OCO3HAaHHOTO

18 | Cunyc, KOCUHYC, TAaHTEHC. 1 TPUTOHOMETPHUUECKOE BBIOOpA B y4eOHoi u
OCHOBHOE TPUTOHOMETPUYIECKOE TOXKECTBO; (dbopMyIy | IO3HABATEIBHOW AESITEIHHOCTH.
TOXJIECTBO. IUIsl  BbIUMCIEHHS  koopauHaT | dopmupoBaHre  OTBETCTBEHHOTO

19 | Cunyc, KOCUHYC, TaHTEHC. 1 TOYKH; OTPENEICHNE CKAISIPHOTO | OTHOUICHUSI K yYEHHIO, TOTOBHOCTH
OCHOBHOE TPUTOHOMETPHIECKOE NPOM3BEACHUSI BEKTOPOB M €ro | U CHOCOOHOCTH OOydYaroUmMxcsi K
TOKIECTBO. CBOWCTBA; YCIIOBHE | CAMOPa3BUTHUIO "

20 | ®opMyITBI TPUBECHHUS. 1 NEPIEHINKYISIPHOCTH BEKTOPOB. | caMOOOpa30BaHUI0O  HAa  OCHOBE
CDOpMy.HBI JJISL BBIYMCIICHUS YMeTh: MOTHBAIIUH K 06y‘-ICHI/IIO.
KOOPIHMHAT TOYKH JIOKa3bIBaTh TEOPEMY CHHYCOB,

21 | ®opmyIibl IPUBEICHHUS. 1 TCOPEMY KOCHHYCOB, IPHMCHATH ®. CP
DopMyIIbI U1l BEIYHACIEHUS 9TH  TCOPEMbI  IIpH  PCHICHUH
KOODIMHAT TOYKH 3amad; IIpumensaTe  cBOMCTBa

22 | Teopema o mnomanu 1 CKaJISIPHOTO TPOU3BENICHUSI TIPH
TPEYTOJIbHHUKA. peHicHnu 3anad.

23 | Teopema CHHYCOB, TeOpeMa 1
KOCHHYCOB

24 | PemeHue TpeyroJibHUKOB 1

25 | Pemenue TpeyroJibHUKOB 1

26 | Pemenue TpeyroJibHUKOB 1 ®. CP
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27 | Pemenne TpeyroJibHUKOB 1
28 | M3mepurenbHbie pabOTHI. 1
29 | Pemenue 3aga4 no Teme: 1
«COOTHOIICHUS MEXKTY
CTOpPOHAMH U YTJIaMHU
TPEYTroJbHUKaY
30 | Pemenue 3agad no Teme: 1 ®. CP
«CoOTHOIIECHUS TPEYTOJIbHUKA
31 | CkansipHOE MpOU3BEACHHE 1
BEKTOPOB.
32 | CkansipHOE MpOU3BEIACHHE 1
BEKTOPOB B KOOPJMHATAX
33 | [IpumeHeHue CKaJIIpHOTO
IIPOU3BEICHUSI BEKTOPOB K 1
pEIICHUIO 3a/1a4.
34 | KonrponbHas padora. 2 K. KP
«CoOTHOIIIEHUE MEKTY 1
CTOpPOHAMH U YTJIaMHU
TPEYTOJIbHUKA
35-48 | lnuHA OKPYKHOCTH 1 14 3HAaTh: YMeHne COOTHOCUTB CBOM JIEHCTBUS
IJIOIIAb KPYra oTipeiesieHue NPaBWIBHOTO | C TUTAHUPYEMBIMH  pe3yJIbTaTaMH,
35 | [IpaBuibHBIH MHOTOYTOJHHUK. 1 MHOTOYTOJILHUKA, dbopMyIy | OCYIIECTBIATh  KOHTPOJIb  CBOEH
36 ()pr;KHOCT},, OIMUCAHHAS OKOJIO 1 JJIMHBI OKPYXKHOCTH H eé AYyTH, | ACITCIbHOCTH
NPaBUIbHOIO MHOTOYT'OJJbHHUKA Jiomaaun CCKTopa. B mponecce JOCTUIKCHUA
37 OKpY>KHOCTb, BIUCAHHAS B 1 YMmeTh: pe3yabTara, OIpPENeNATh CHOCOOBI
IPaBHIIbHBIH MHOTOYTOJIHHK. BBIYHCIISATh CTOPOHBI, TUIOIIATH | JICWCTBUN B paMKax IMPeI0KEHHBIX
OKpY’KHOCTb, OIHCAHHAS OKOJIO 1 U TEepUMETpPhl  MPABWIBHBIX | YCIOBUMN u TpeOOBaHMUIA,
38 | HPaBHIBHOTO MHOTOYTOIbHHKA MHOTOYTOJIbHUKOB, JUITMHY | KOPPEKTUPOBATh CBOW JICHCTBUSA B
1 BIMCAHHAS B HELO OKPYXXHOCTH ¥ JUIMHY JyTH; | COOTBETCTBUU
DOpMyJIbI VTSt BEIMHCIIEHUSA 1 NPUMEHATh  IUIOWAAW  KPYTa, | C U3MEHSIOIIECHUCS CUTYallHe. ®. CP
g9 | momam npasmsHoro CEKTOpa MPH PEIIeHUH 3a7ad. dopMHUpOBaHUE  OTBETCTBEHHOTO

MHOTOYT'OJIbHUKA, €r0 CTOPOHBI
U pajivyca BIIMCAaHHOMN

OTHOIICHHUA K YYCHHIO, TOTOBHOCTH
U CIIOCOOHOCTH oOOydyaromuxcs K
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OKPY>KHOCTHU CaMOpPa3BUTHIO u
40 [TocTpoeHue nmpaBUIIbHBIX caMo0Opa3oBaHMI0O  Ha  OCHOBE
MHOTOYTOJIbHUKOB MOTHUBALIUU K O0YUEHHUIO.
a1 Pewmenne 3anau «IIpaBuiibHble
MHOTOYTOJEHUKH
42 | Yucno I1. JInuHA OKPY)KHOCTH.
43 | JlnuHa TyTH OKPYKHOCTH
44 | Papuannas mepa yria
45 ITmomane xpyra. Ilnomans
KpPYrOBOI'0 CEKTOPa, CErMEHTa
16 Pemienue 3agau «/lnmHa
OKpyskHOCTH. [Inomans kpyray
47 Pemenue 3anau «J{muna
okpyxHocTu. [lnomans kpyra»
48 Konrponsnas padora. 3 «lnuHa K. KP
OKPYKHOCTH M ILIOMIATb KPyTra»
49-55 | IBnxenue 3HaTh: YMeHHe OLEHMBATh IPABUIBHOCTH
3HATh OMNpeAeNieHUEe IBUKEHHS | BBIMOMHEHHUS  y4eOHOM  3amauw,
49 | OToOpakeHue MIOCKOCTH Ha MJIOCKOCTH. COOCTBEHHBIE  BO3MOXHOCTH €€
ce0s1. [ToHsiTHE ABMIKEHMSI YMerTs: peLieHus.
50 | Cummerpus. OOBSACHSATH, 4TO takoe | PazBurtue YCTOMYMBBIX
51 | IMapatenbHbIH MEPEHOC. 0TOOpaxKeHue IJIOCKOCTH | TIO3HABATENBHBIX UHTEPECOB
IToBopoT Ha ce0sl; T0Ka3bIBaTh, YTO OCEBas | Ha OCHOBE dhopmupoBaHus
52 | IapasiensHEI IepeHoc. W LEHTpallbHAs  CHMMETPUHU | YBAKHUTEIHHOTO OTHOIICHHUS
TToBopoT SIBIISTFOTCS JIBKCHUSAMU; | K TPYAY.
53 Penrenue 3amad mo reMe: OOBSACHATS, 5 qTo TaxKoe
«JIBHKECHUS» napasuIeIbHbIN MepeHoc u
54 | Pewenue 3a1au no teme: [IOBOPOT, ~ NOKaselBaTh,  HYTO
«JIBUKEHHD) napasuIeIbHbIN MepeHoc u
55 | KontposnbHas pabota. 4 MOBOPOT SIBIISIIOTCS JBUKCHUSIMH K. KP
«JIBrKeHU ILIOCKOCTH.
56-59 | HayaabHbIe cCBeIeHHUS U3 3HaTh: Brnanenue OCHOBaMH
cTepeoMeTpHuu onpeenaeHus u CBOMCTBA | CAMOKOHTPOJIS, CaMOOIICHKH,
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56 | Ilpeamer crepeoMeTpHH. reOMETPHUYECKUX TEJl. TIPUHSATHS pereHui U
MHororpaHHuKu VYMerTs: OCYILECTBIICHUS OCO3HaHHOT'O

57 | MHororpannuku. [lupamuna. HCII0JIb30BATh OCHOBHBIE | BEIOOpa B yueOHOI U
[TpaBuibHas nupamMua. dopMyibl AN BBIYMCICHMS | TO3HABATEIbHOM NEATEIBHOCTH.

58 | Tena v MOBEPXHOCTHU BpAILICHUSI. 00béMa 1 Tiomaau nosepxoctu | opmupoBanue OTBETCTBEHHOI'O
[nmusap. reOMETPUUYECKUX TEll. OTHOUICHUS K YYEHHIO, TOTOBHOCTH

59 | Tena u MOBEPXHOCTH BpAIICHUSI. U crnocobHoctn ofywaromuxcs K | @, CP
Konyec. [llap. Cdepa. CaMOPa3BUTHIO u

60-68 | [ToBTOPHUTEIBLHO- caMoo0Opa30BaHMIO  Ha  OCHOBE
00o01anIe YPOKH MOTHUBAIMH K 00Y4EHHUIO.

60. | IToBropenue. 3amaun c 3HaTh: TEOPETUUECKUE CBEICHUS, | YMEHHE OpPraHW30BBIBATh Yy4eOHOE
IPAaKTUYECKUM COJICPKAHUEM. HOJIyYeHHbIE COTPYAHMYECTBO U  COBMECTHYIO

61. | IloBropenue. 3agauu ¢ o reoMeTpuu B 9 kinacce. JIeATETLHOCTh
PAaKTUYECKUM COJICPKAHUEM. VYMers: C y4YUTEIeM H CBEPCTHUKAMH;

62. | [ToBropenue. 3amauu ¢ 000011aTh u IPUMEHATH | paboTaTh MHIUBUAYAIBHO u
IPAKTHYECKHM COAEPKAHUEM. TEOpETUYECKHE 3HaHUsA | B IpyIIe.

63. | IToBropenue. COOTHOMICHHS IIpU PELICHUH 3a/ay. @opMHpOBaHNE KOMMYHHKAaTUBHOU
MEXJIy CTOPOHAMH U YITIaAMHU KOMIIETEHTHOCTH B OOLIEHUHU
TPEYTOJIbHUKA. 1 COTPYAHMIECTBC

64. | Hosropenue. CO CBEpCTHUKaMH B IIpolecce
YeThIpeXyroIbHUKH 00pa3oBaTeIbHOM,  OOLIECTBEHHO

MIOJIE3HOM, y4eOHO-

65. | Hosropenne. HCCIIENI0BATENECKOM, TBOPUECKOH U
HerbipexyronbHukn JPYTHX BHIOB JIEATEIHHOCTH.

66. | IloBropenwme. ITnommanu

67. | BHemHss omleHKa KadecTBa K. KP
o0pa3oBaHUs

68. | Ypoxk obobmaromniero
IOBTOPEHUSI

®opmupyromuii KOHTpoab: ®. KoncTatupyrommii KoHTpoub: K.

*[Ipn nuaHUPOBAHMM KOHCTATHPYIOIIHUX Pa0bOT ydTeHBl pekomeHnauuu MunucrepctBa PO st cucremsl obmiero obopa3oBaHHs IO

OCHOBHBIM IIOAXOJaM K q)OpMI/IpOBaHI/II-O rpa(bm(a IMPOBCACHUA OLCHOYHBIX IPOUCAYp B 06HI€O6P3,30B3,TCJ'H>HBIX OpraHHu3aluAax
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Jlureparypa

1. I'eomerpusa: 7-9 kmacc, JI.C. Artanacsn, B.®. byry3os, C.b. KamomueB u np. — M.:
«IIpocsemienney, 2012.

2. ['eomerpust: nupaktudeckue Marepuansl 9 kmace, B.I. 3uB, B.M. Meiinep. — M.:
«IIpocsemenney, 2014.

3. ['eomerpust: pabouas terpaap 9 knacc, JI.C. Artanacsn, B.®. byry3zoB um np. — M.:
«IIpocsemienue», 2015.

4, OI'D 3000 3amau ¢ orBeramu. Marematuka. Iloa penakiuein A.JI.Cemenona, 1.B.Amenko-
M.: U3naTenscTBO «IK3amen», 2021 r.

5. ['yces B. A. Tl'eomerpus. [upmakTuueckue MaTepuanbl. 9 kmacc : ydeb. mocobue uis
obmeoOpa3oBat. opranmzanwii / B. A. I'yces, A. 1. Mensauk. — M.: [IpocBemenue, 2020

6. KoxoB B. U. TI'eomerpus. Iloypounsie pazpabotku. 7—9 kijaccel : y4yeb. mocoOue s
obmeobpazoBar. opranmzanuit / B. U. XKoxos, I'. JI. Kapraméra, JI. b. Kpaiinea. — M.:
IIpocsemenue, 2017

7. Mumenko T. M. T'eomerpusa. Tematuwyeckme TecThl. 9 kmacc : ydeb. mocobue s

obmeobpaszorart. opranuzamuii / T. M. Mumenko. — M.:IIpocsemienue, 2017
i obecrnedyeHus: IUIOAOTBOPHOTO YYE€OHOTO TMpoIlecca MPEAnojaraeTcsi HUCIOIb30BaHUE
vH(pOpMalUKM U MaTEPUATIOB CIEAYIOIINX

HNHuTepHeT — pecypcoB:

1. MunncTepcTBO 00pa3zoBanus PO
Tectupopanue online: 5 - 11 xmacchbr
http://www.kokch.kts.ru/cdo/
http://uztest.ru/
http://www.int-edu.ru/
http://www.encyclopedia.ru/
http://www.informika.ru/
http://www.ed.qgov.ru/
http://www.edu.ru/
http://teacher.fio.ru
http://pedsovet.org/
http://www.uchportal.ru/
http://mega.km.ru
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IIpunoxkenune k PaGoueil nporpaMmme: KOHTPOJILHO-U3MEPHUTEIbHbIE MaTEePHAJIbI

KonTpoabHnasi padora Nel. Bektopbl. MeTo1 KOOpAHHAT.

1. HauepTute 1Ba HeKoUIMHEAPHBIX BekTopa a u b. ITocTpoiiTe BEKTOPHI, paBHBIE: a)% a+ 3b; 0)
2b-a.
2. Ha ctopone BC pom6a ABCD nexwut touka K tak, uto BK = KC, O — TouYKa NepeceucHus
nuaronasei. Beipasure Bexropsl 40, AK, KD 4epe3 Bektopbl a = AB u b = AD.

. 1
3. HatinuTe KOOpAMHATHI U [UTMHY BEKTOpa a, €CIu @ = Em_ n, m{-3; 6}, n{2; - 2}.
4, Hanmumure ypaBHEeHHE OKPY>XHOCTH € LIEHTPOM B Touke A(—3; 2), IpOXOoAsiel yepe3 TOUKy
B(0; -2).

5. Tpeyromsuuk MNK 3aman koopaumnHatamu cBoux BepmuH: M(—6; 1), N(2; 4), K(2; -2).
a) Jokaxwure, uto AMNK — paBHOOE1pEHHBIH.
0) Haiinute BbICOTY, TPOBEIEHHYIO U3 BEPIIMHBI M.

Kontpoabnasas paGora Ne2. CooTHOmIEHMSI MEXKAY CTOPOHAMH W YIJIaMH TPeyroJbHHUKA.
CxajisipHoe npou3Be/leHHe BEKTOPOB.

1. B tpeyrombruke ABC £4 = 45°, 2B = 60°, BC = 3\2. Haiimure AC.

2. JIBe CTOpPOHBI TPEYTrOJIbHHUKA PaBHBI 7 CM M 8 CM, a yroJl Mex1y HuMu paseH 120°. Haiigute
TPETHIO CTOPOHY TPEYTOJIbHUKA.

S Omnpenenute Bun Tpeyronsuuka ABC, eciu A(3; 9), B(0; 6), C(4; 2).

4, * B tpeyronsuuke ABC AB = BC, £CAB = 30°, AE — Ouccektpuca, BE = 8 cm. Haiigute
momanps TpeyronbHuka ABC.

KountpoabHas padora Ne3. /lsinHa OKPYKHOCTH M IJIOWIAb KPyra.

|.Haiinute mmomans Kpyra W JUIMHY OIPaHMYMBAIOIIEH €ro OKPYKHOCTH, €CIM CTOpPOHA
MPABHIIBHOTO TPEYTONbHIKA, BIMCAHHOTO B HETO, paBHa 5V3 cM.

2. Boluuciaute IIUMHY OyTH OKPYXKHOCTU C paguycoMm 4 cM, eclid ee rpagycHas mepa paBHa 120°.
Uemy paBHa MIOMAAb COOTBETCTBYIOLIEIO JAHHON Jyre KpyroBoro cekropa?

3. IlepumeTp NMpaBWIBHOTO TPEYTrOJIbHHUKA, BIUCAHHOIO B OKPYKHOCTh, PAaBEH 6N3 nm. Haiimure
MEPUMETP MPABUIBHOTO HIECTUYTOIbHUKA, OMIUCAHHOTO OKOJIO TOM K€ OKPY>KHOCTH.

4. HaiiguTe miuomanas 3aITPUXOBAHHONW Ha pucyHke Qurypsl, ecnu BC = 4, £BAC = 30°, O —
LEHTP OKPY>KHOCTH
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KonTpoabHasi padora Ned. J/IBukenue.

1. Haueptute poMm6 ABCD. IlocTpoiite 06pa3 3Toro pomoOa mpu: a) CHMMETPUH OTHOCHUTEIHHO
touku C; 6) CHMMETpUM OTHOCHUTENIHHO TIpsiMoii AB; B) mapainiensHoMm nepenoce Ha gexkmop AC; 1)
IMOBOPOTE BOKPYT TOUKU D Ha 60° mo 4acoBOi CTpENKeE.

2. Jlokaxkure, 4TO TIpsMas, COAEPIKALAs CEPEAUHBI ABYX IMAPAJIICIBHBIX XOpPJ OKPYKHOCTH,
MPOXOJIUT YEPE3 €€ LEHTP.
&) * HaueptuTe aBa mMmapasuieNbHBIX OTpPE3Ka, JJIMHBI KOTOPHIX paBHBL. HauepTure TOUKY,

SBJISIONIYIOCS LIGHTPOM CUMMETPHH, P KOTOPOM OJIMH OTPE30K 0TOOpa)KaeTcsi Ha IPYToil.
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