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HOACHUTEJBHASA 3AIINCKA

C 2024 — 2025 yuebnoro rojga mepexonq Ha DOII. Ecteb HE0OX0auMOCTH
BBECTH HEKOTOpHIC JOOABICHUS B COJIEpKaHNe pabodeil mMporpaMMBbl, KaJIeHIapHO-
TeMaTU4eCKoe IUIaHupoBaHue st 8 kimacca. OOGydeHue reoMeTpum MpEAINoaraeT

paccMOTPECHHUE: MCTOI[ YABOCHUA MCIUAHBI, L[eHTp MacC TpCYTroOJIbHUKA. Brrancienue
nnomaneﬁ TPCYIroJIbHUKOB U MHOI'OYT'OJIbHUKOB Ha KJIeT4aToOn 6yMare.



HHOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma yue6HOTO nipeiMera «l'eoMeTpus» cocTaBieHa Ha OCHOBE:

- @efepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApTa OCHOBHOIO
obmero obpazoBanus (manee — ®I'OC OO00) (mpukaz Munobpuayku PD ot «17»
nekadbpst 2010 roma Ne 1897);

- OcHOBHOHl 00pa30BaTEIBHOM MPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS
HaumeHoBanne MKOYVY IOprambinickas COIIl - nuHMM y4eOHO-METOIMYECKHX
koMmiuiekcoB (YMK) «['eometpusi» (0a30BbIii ypoBeHB) st 7-9 KiaccoB moj
penakuueit Mepsnsika A.L'.

OIIMCAHUE MECTA YYEBHOI'O IIPEIMETA
B YYEBHOM IIJIAHE

VYuebnsii npeamet «l'eoMeTpus» BXOIUT B MPEAMETHYIO 00s1acTh «MareMaTuka u
uH(popMaTHKay, SIBISETCS 00s13aTEIBHBIM JIJIsl U3y4eHUs B 7-9 kinaccax. B yuebHOM
IJIaHE HA €r0 U3y4eHUEe OTBOAUTCS:

B ocHOBy HacTosien MporpaMmbl MOJIOKEHBI NEJArOTUYECKUE U TUJAKTHYECKHE
OPUHIUIBL  (JIAYHOCTHO OPUEHTUPOBAHHBIC; KYJIBTYPHO - OPHEHTHPOBAHHBIE;
NEeSATEIbHOCTHO - OPHEHTHPOBAaHHbIE W T.A.) BapUATHUBHOTO pPAa3BUBAIOLIETO
oOpa3oBaHHs, W COBPEMEHHbIE JUIAKTUKO-TICUXOJOTUYECKHE TEHIEHIUH,
CBSA3aHHBIE C BApUATHBHBIM PA3BUBAIOIIMM O00pa3oBaHUEM U TpeOOBaHUAMHU

dI'OC.

JINYHOCTHO OPUEHTHPOBAHHBbIE MPUHIMIIBI: TTPUHIIUI aJaNITUBHOCTH; MPUHIIUII
Pa3BUTHS; TPUHIIUIT KOM(POPTHOCTH MpoIecca 00yUeHHUs.

KyJabTypHO - OpHEHTHPOBAHHBbIC NPHUHUMIBI: IIPUHLMI LEJIOCTHOW KapTHUHBI
MUpa;  NPUHIOUN  LEJOCTHOCTH  COAEpX aHus  OOpa3oBaHMs,  MPUHIUI
CUCTEMATUYHOCTH; NPHUHIUII CMBICJIOBOTO OTHOWIEHUS K MHpPY; IPUHLHNI
OPUEHTUPOBOYHON (PYHKUMU 3HAHWI; NPUHLMI OMOPbl Ha KYyJbTYpy Kak
MHPOBO33PEHUE U KaK KYJbTYPHBIN CTEPEOTHIL.

JleITeIbHOCTHO - OPHEHTHPOBAHHbIE TNPUHUMNBI: TPUHIUN O00y4YeHUs
NEeATEIbHOCTH; TMPUHIIMI YIPaBIIEMOro Mepexoaa OT JEATEIbHOCTH B y4eOHOM
CUTyallUl K JEATEIbHOCTH B JKU3HEHHOW CHUTYyallMW; IMPUHUHUII IEPEX0oaa OT
COBMECTHOM  y4eOHO-TIO3HABATEIILHONW  JCATENHHOCTH K  CaMOCTOSTEIHLHOU
JEATEILHOCTH yYallerocs (30Ha OJNMKAWIIero pa3BUTHS); MPUHIUI OMOPHI Ha
MPOIIECCHl CTMOHTAHHOTO PAa3BUTHSA;, MPUHIUIN (HOPMHUPOBAHUS TOTPEOHOCTH B
TBOPUYECTBE U YMEHUN TBOPYECTBA.



IIporpamma 3agaet nepeyeHb BONMPOCOB, KOTOPbIe MOAJIEKAT 00513aTeJIbHOMY
M3YyYeHHI0 B OCHOBHOHl mkoje. OHa Tak sKe  SBISETCS  JIOTHYECKUM
IPOAODKEHHEM  Kypca MaTeMaTUKM  HAYaJbHOW  IIKOJBl  (IIPUHLIMII
IPEeMCTBEHHOCTH). B ocHoBe Kypca nexuT aBTopckas uzaes A.l.Mep3isk;
nporpaMma no3BoJisieT oOecneynBaTh (POPMUPOBAHUE KAK MPEAMETHBIX YMEHUI,
TaK U YHUBEPCAJIbHBIX YUEOHBIX IEHCTBUHN IIKOJIbHUKOB,;

nporpaMMa IO3BOJISIET ~ OOecreuuBaTh JOCTH)KEHUE LEJe B HalpaBiICHUU
JUYHOCTHOTO PAa3BUTHS, B METANpPEIMETHOM HAMNpaBlICHUH U MPEIMETHOM
HaIpaBJICHUU.

OOyuyeHue MaTeMaTUKe B OCHOBHOM IIIKOJIE HAIIPaBJIEHO Ha JOCTUKEHUE
CHENYIOIINX Yeel:

. 8 HaNPasIeHUYU JUYHOCHHO20 PA3BUTUL.

. (dopMupoBaHUE IPEACTABICHUN O MaTeMaTHKE KaK YacTH
00111eYeI0BEYECKON KYIbTYPBhl, O 3HAUMMOCTH MAaTEMATUKHU B Pa3BUTHU
UBUJIM3AIMN U COBPEMEHHOTO O0IIECTBA;

. Pa3BUTHE JTIOTHUECKOTO U KPUTHYECKOTO MBIIUIEHUS, KYJIbTYpPbl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;
. (dbopMHUpOBaHKE UHTEIEKTYaIbHON YECTHOCTH U OOBEKTUBHOCTH,

CIIOCOOHOCTH K MPEOA0JCHUIO MBICIUTCIIBHBIX CTEPEOTHUIIOB, BBITCKAIOIIUX U3
OOBIZICHHOTO OIIBITA;

. BOCITUTAHNE KauyeCTB JJUYHOCTH, 00ECIICUNBAIOIINX COHMAIBHYIO
MOOHMIIBHOCTB, CIIOCOOHOCTh MMPUHUMATH CAMOCTOSITEIIBHBIE PEIICHNS;

. dbopMHupOBaHNE Ka4ECTB MBITIUICHUS, HEOOXOAMMBIX JIJIS A anTaIluu B
COBPEMEHHOM MH(POPMAITMOHHOM OOIIIECTBE;

. pa3BUTHE HHTEpPECa K MATEMAaTHIECKOMY TBOPUYECTBY M MATEMaTHIECKUX
CIIOCOOHOCTEM;

. 6 MemanpeoMenom HaAnpasIeHUU.

*  (QopMupoBaHUE MPEACTABICHUN 0 MaTEMaTHUKe KaK YacTH 00IIeYeI0BEUeCKON
KYJbTYPBI, O 3HAYUMOCTH MaTEMaTUKU B Pa3BUTHUH ITUBUIN3AIUUA U COBPEMEHHOTO
00111eCTBa;

. pa3BUTHE MPEJCTABICHUN O MaTeMaTUKE Kak (pOpMe OTTUCAHUS U METOJIC
MO3HAHUSA JIEHCTBUTEILHOCTH, CO3/IJaHNE YCIOBUM ISl MPUOOpETEeHNs
MEPBOHAYAIILHOTO OIMbITa MATEMATUYECKOTO MOJICIMPOBAHUS;

. dbopmupoBaHue 0OIIMX CITIOCOOOB UHTEIUIEKTYaIbHON JeATebHOCTH,
XapaKTEPHBIX JIJIT MATEMATHUKH | SBJISTFOIINXCS OCHOBOW IMO3HABATEIIBHON
KyJbTYPBI, 3HAUUMOH TSI PA3IMYHBIX Chep YeTOBEUCCKOM NCITEIbHOCTH;

. 8 NPEeOMEMHOM HANPABIeHUU.

. OBJIAJICHHE MAaTEeMAaTUYECKUMH 3HAHUSMU U YMEHUSMU, HEOOXOIUMBIMU IS
MPOJIOJKEHUS 00pa30BaHMs, U3yUECHHS] CMEXKHBIX TUCIMIUIMH, IPUMEHEHHS B
MMOBCEIHEBHOM KU3HH;

. co3manue (QyHmaMeHTa il MaTEeMaTHYECKOTO pas3BUTHS, (opMUpoBaHUS
MEXaHU3MOB MBITIUICHUS, XapaKTEPHBIX JIJIT MATEMaTUYECKON A TEIHHOCTH.

Heabo wu3ydyeHuss Kypca reomerpum B 7-9 Kiaccax sBISETCS
CUCTEMATUYECKOE H3Yy4YEHHE CBOMCTB TEeOMETPHUYECKHX (UTyp Ha IJIOCKOCTH,



dbopMHpoOBaHWE TMPOCTPAHCTBEHHBIX MPEACTABICHHUM, pPa3BUTHE JIOTUYECKOTO
MBIIJICHUST W TOJATOTOBKA armapara, HEOOXOJUMOTO IJisi M3YYEHHS CMEKHbIX
JUCLUIUIMH U Kypca CTEPEOMETPUHN B CTAPLIMX KJlaccax.
B ocHoBe mocTpoeHust JaHHOTO Kypca JIEKUT UJesl TyMaHU3aluu O0y4eHHs,
COOTBETCTBYIOIIAsl COBPEMEHHBIM IIPEACTABICHUIM O LEIAX MKOJIbHOTO
o0Opa3oBaHus U yAEIAI0IIas 0c000€ BHUMAHKE JIMYHOCTU YUCHHKA, €T0
HMHTEpeCcaM U CIIOCOOHOCTSIM.

[Ipennaraemsiii Kypc mo3BosieT 00ecnednuTh ((OPMUPOBAHUE, KAK HPEOMENMHbIX
YMEHHM, TaK U YHUBEPCATIbHBIX YUeOHbIX Oeticmaull TNKOIBHUKOB, a TAKKe
CIIOCOOCTBYET MOCTHXEHUIO onpeeaeHHBIX BO DI'OC MMYHOCTHBIX
PE3yNIBTaTOB, KOTOPHIE B JATBHEHUIIIEM ITO3BOJISAT yUATUMCS TPUMEHSTh
MOJTYYCHHBIC 3HAHWS ¥ YMEHUS VIS PEIICHUS Pa3INIHBIX )KU3HEHHBIX 3a7ad.

Lens conepxanusa pasaena «l'eomerpuss» — pasBuTh y  yYallUXCs
IPOCTPAHCTBEHHOE  BOOOpa)X€HHME M JIOTMYECKOE  MBILIUIEHHE  IyTEM
CUCTEMAaTUYECKOT0 U3YUYEHHs] CBOWCTB F€OMETPUUECKUX (PUTYp HA IUIOCKOCTH U B
IPOCTPAHCTBE W  NPHUMEHEHUS JTHX CBOMCTB IIPpM  pELIEHUH  3a1ad
BBIYHCIINTEIBHOTO U KOHCTPYKTUBHOIO Xapakrepa. CylecTBeHHas poib IIPH 3TOM
OTBOJUTCS PA3BUTHIO FeOMETpUYECKOW MHTyuIuu. CodeTaHHWe HaIJSITHOCTH CO
CTPOTOCTBIO  SIBJISIETCSI HEOTHEMJIEMOM YacTbl0 TIE€OMETPUYECKUX 3HAHUM.
Martepuan, otHocsmuiics K Onokam «Koopaunatel» u  «BekrTope», B
3HAYUTEIBHON CTENEHU HECeT B ce0e MEXIPEIMETHbIE 3HaHUS, KOTOPbIE HAXOAST
IPUMEHEHUE KaK B Pa3IMYHBIX MAaTEMaTHUYECKUX AUCIUIUIMHAX, TaK U B CMEKHBIX
peaMeTax.

JlanHass ~ mporpaMmMa IO MaTe€MAaTHKE [l OCHOBHOHM IIKOJBI SBIISETCS
JIOTUYECKUM MPOJIOIKEHUEM MPOTPaMMBbI JIJI1 Ha4aJbHOM IIKOJBI U BMECTE C HEU
COCTABJISIET ONMCAHUE HENPEPBIBHOIO Kypca MaTeMaTUKH ¢ 1-ro mo 9-i kiacc
00111e00pa30BaTEIbHOM IIKOJIBI.

Kaacenl Ipeamersr KosmuecTBO 4acoB HA CTyleHH
MaTeMaTHYeCKOI0 IUKJIA OCHOBHOT'0 00pa30BaHUs

7 [Ceomerpust 68

8 ['eomerpus 68

9 ['eomerpust 68

Bcero I'eomerpus 204

Conep:xanue 0OCHOBHOTO 00pa30BaHMs 110 TeOMETPHH.



B ocHoBe copaepxkaHusi oOy4eHUsT MaTeMaTUKE JICKUT OBJIAJCHUE YYAITUMUCS
CIEAYIOIMMU BUJAMH KOMIETCHIMW: TMNPeAMETHOH, KOMMYHHKATHBHOM,
OPraHU3alMOHHONA U O00mIeKYJbTYPHOH. B COOTBETCTBMM C 3TUMU BHAAMU
KOMIIETCHIIMA HAaMM BBIJICJICHBI TJIABHBIC COJIEP>KATEIBLHO-1ICIEBbIC HAIIPABJICHUS
(JIMHUM) pa3BUTHS YUaIIUXCS CPEJCTBAMH IIPEAMETA «KTE€OMETPHUS.

IIpeamerHas kommnereHuusi. Ilog npeaMETHOW KOMIETEHUMEW TMOHUMAECTCS
OCBEIOMJIEHHOCTh  IIIKOJIbHUKOB O CHCTEME OCHOBHBIX MAaTE€MaTHYECKHX
NpEACTAaBICHUM U OBIAJEHUE HUMH HEOOXOJAUMBIMU MPEAMETHBIMU YMEHUSIMHU.
DopMUPYIOTCS CIIEAYIONINE 00pa3yIolue 3Ty KOMIETEHIMIO MPEICTABICHUS: O
MaTeMaTHYECKOM SI3bIKE KaK CPEJCTBE BBIPAKCHHUS MATEMATHUYECKHUX 3aKOHOB,
3aKOHOMEPHOCTEH M T.lI.; O MAaTEMaTUYECKOM MOJCIMPOBAHUM KaK OJHOM U3
BAXKHBIX METOJIOB MO3HaHUS MHpa. DOpMHUPYIOTCS ClleyIole o0pa3yrome 3Ty
KOMIIETEHIIMIO YMEHUS: CO3/1aBaTh MPOCTEHIIME MaTEeMaTHUYEeCKUE MOJIENH,
paboTaTh C HUMH U MHTEPIIPETUPOBATH MOJYyUYCHHBIC PE3YyJIbTaThl; MPUOOpPETATh U
CHUCTEMATH3UPOBATh 3HAHMS O CIIOCO0aX PEIICHUS TCOMETPUUECKUX 3a/1ad, a TaKKe
MIPUMEHATH 3TH 3HAHUS U YMEHMUS JJIs1 PEIICHUS] MHOTUX KU3HEHHBIX 3a]1a4.
KommyHukaTuBHass kommereHuusi. [0l KOMMYHMKAaTUBHOMW KOMIIETCHIIUEH
MOHUMAETCS C(POPMHUPOBAHHOCTh YMEHHS SICHO U YETKO M3jIaraTh CBOM MBICIIH,
CTPOUTH apryMEHTUPOBAHHBIC PACCYXICHUS, BECTU JUAJIOT, BOCIPUHHUMAS TOUKY
3peHHs COOECEHMKAa M B TO K€ BpeMs MOoJABEpras €€ KpUTHUYECKOMY aHaIH3y,
oTcTauBaTh (IpU HEOOXOJAMMOCTH) CBOIO TOYKY 3pEHHUSI, BBICTpauMBasi CUCTEMY
apryMmeHnrtaiuu. @opMupyrotcsi o0paszyronme 3Ty KOMIETCHIIMIO YMEHUS, a TaKkKe
YMEHHUSI U3BJIEKaTh MHPOPMAIIMIO U3 Pa3HOTO POJia UCTOYHUKOB, MPeoOpa3OBbIBas
e€ npu HEOOXOAUMOCTHU B Ipyrue GopMbl (TEKCThI, TAOIHIIbI, CXEMBI U T.JI.).
OpranuzauuonHass kKommnereHuus. I[log opraHM3aMOHHON KOMIETEHIIMEN
MOHUMAETCS  C(OOPMUPOBAHHOCTH YMEHHUS  CaMOCTOSATENIBHO HAXOAUTh U
IPUCBAMBaTh HEOOXOAUMBIC  ydYaIlUMCS HOBbIE 3HaHUA. DopMupyroTcs
CIeaAyIoNHe 00pa3yroIue 3Ty KOMIICTCHIIMIO YMEHHUS: CaMOCTOSITEIBHO CTaBUTh
yaeOHy0 3amauy (11eb), pa3ouBaTh €€ Ha COCTaBHBIC YaCTH, Ha KOTOPBIX OyIeT
OCHOBBIBaTbCSl MpOIIECC €€ peIICHUs, aHaJUW3UpOBaTh pe3yJbTaT ACHCTBUA,
BBISBJISITH JIONMYIICHHBIC OITMOKW M HETOYHOCTH, UCIPABIATh UX M IPEACTABIATH
MOJTYYeHHBIH pe3ylbTaT B (opMe, JIETKO JOCTYITHOM JJIS BOCIHPHUSATHS JIPYTUX
JFO/IEN.

O0mekyabTypHass komunereHuusi. Ilox oOIIEKYIbTYpHONH  KOMIETEHLIMEH
MMOHUMAETCs OCBEJAOMIICHHOCTh INIKOJBHHMKOB O MaTeMaTHKE KaK DJJIEMEHTE
0011IeueIOBEYECKOM KYJIBTYPHI, €€ MECTE€ B CUCTEME APYTUX HAYK, a TaKkKe €€ poJin
B Pa3BUTUU TPEACTABICHUN YeJOBEYECTBA O IEJIOCTHOM KapTHHE MHUpa.
DopMHUPYIOTCS CIIEAYIONIME 00pa3yIolUe 3Ty KOMIETEHIIMIO MPEACTaBICHUA: 00
YPOBHE pa3BUTHSI MATEMATHUKH HAa Pa3HbIX HCTOPUYECKUX HITalax; O BBICOKOU
MPAKTUYECKON 3HAUMMOCTH MAaTeMaTHKH C TOYKHM 3PEHHUS CO3/IaHUS M Pa3BUTHS
MaTepUaIbHON KYJIbTYpPhl YEJIOBEUYECTBA, @ TAKXKE O BAXKHOU POJIM MATEMATHKHU C
TOYKH 3peHHS (OPMUPOBAHMM TAKUX BAXKHEHIIUX dYEPT JHUYHOCTH, Kak
HE3aBUCHUMOCTb U KPUTUYHOCTH MBIILIJICHUS, BOJII M1 HACTOMYMBOCTD B JJOCTHXKCHUH

LEJIU U JIP.



Cooeporcanue Kypca 6 7-9 knaccax

I'eomerpus

I'eomerpuueckue Gpurypsi

®urypbl B reOMEeTPUH U B OKPYKA0IIeM MHpPe

Qurypa, popma. BHyTpennsis, BHemHsAsA 001acTh GUTYphl, rpanuna. JInauu
U TOUYKU. BblgeneHue cBOUCTB 00bekTOB. DopMHpoBaHHWE MNPEACTABICHUN O
MEXMPEAMETHBIX MOHATHX: (hurypa, popma.

Touka, oTpe3ok, mpsiMasi, Jiyd, JIOMaHas, IJIOCKOCTb, YroJl, OucCCeKTpuca
yrja u €€ CBOMCTBA, BUJIbI YIJIOB.

MHOroyroJibH1UKHU

MHOroyroinbHuK, €ro J3JIEMEHTBI M €ro cBoiicTBa. Pacno3HaBaHue
HEKOTOPBIX MHOTOYTOJBHUKOB. Buvlnykivle U HeBbINYKIvble MHO20V20bHUKU.
IIpasunvrvle MHO20)201bHUKU.

TpeyronepHuku. BplcoTa, MeauaHa, OucCCEeKTpuca, CpeaHSs  JHHUS
TpeyrojibHUKa. PaBHOOEAPEHHBI TPEYrOJbHUK, CBOWCTBA M  IMpPU3HAKU.
PaBHOCTOpOHHMI TPEYIrOJIbHUK. [IpsAMOyTOJIbHBIN, OCTPOYTOJIbHBIN,
TYHOYTOJbHBII TPEYroJbHUKU. BHEIIHWE yIiibl TpeyroJibHUKa. 3amedaTesIbHbIe
TOYKH B TpeyrojibHuKe. HepaBeHCTBO TpeyroyibHUKA.

YersipéxyronpHuku. [lapamienorpamm, poM0O, HpSMOYTOJIbHUK, KBajapar,
Tpaneuus, paBHoOeapeHHas Tpanenus. CBOWCTBa W MPU3HAKU Mapajieorpamma,
pomba, MpsIMOYTOJIbHUKA.

OKpy:XHOCTB, KPYT

WX 351eMEHTHI U CBOWMCTBA; NEHTPAJIBHBIE U BIMCAaHHbIE yribl. KacarenbHas
U cexywjas K OKPYXHOCTH, Ux ceoucmed. BimcaHHbple U ONMCAHHBIE OKPYKHOCTH
JUIS1 TPEYTOIBHUKOB, YemblpEXY20IbHUKO8, NPABUIbHBIX MHO20Y20IbHUKOS.

O0bémHbIE PUTYPBI

Mhnozoepannux u ez2o snemenmoul. Hazeanus MHO202PAHHUKOS C pPA3HbLIM
nonodceHuemM U Koauvecmeom 2cpaneu. Pacno3nasanue MHO202PAHHUKOS.
[lepBruuHbIe MpeCTaBIEHUS O MUPAMUAAX, NapalieJenuneaax, npusMax, cgepe,
wape, yunurope, KOHyce, ux 21eMeHmax u npocmetiux c80UCmaax.

OceBass cummeTpusi reomerpuueckux ¢uryp. LleHTpanbHas cumMmeTpus
reOMETPUYECKUX QUryp.

OTHOoLICHUS

PaBencTBO uryp

CBoiicTBa ¥ IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB.

IHapanneabHOCTh NPAMBIX

[Ipu3Haku U CBOICTBA MapauIEIbHBIX NPSIMBIX. AKCUOMA NaApaiielbHOCmu
Eexnuoa. Teopema Daneca.

IlepnienaAuKyIsIpHBIE IPSAMBbIE

IIpsmont  yrous. Ilepnenaukynsp K npsAMou. HakioHHas, mnpoekuus.
CepenuHHbId  TEPHEHAUKYJS)p K  oTpe3ky. Ceoucmea u  npusHaKu
nepneHOUKYIApPHOCHIU.

Ilooooue

IIponopyuonanvuvie ompesku, nooooue gueyp. I10006HbIe mpey2onbHUKU.
Ilpuznaxu nooobus.



B3aumnoe pacnonosicenue npsamou u OKPY*CHOCHU, O8YX OKPYIHCHOCENU.

N3mepenusi u BIYMCICHUS

Beanuunbl

ITonstue BemnuuHbl. JlnuHa. V3mepenue 1nuHbl. EnvHULBL U3MEpEeHUs
nuHbl. Bennuuna yrna. ['pagycHas mepa yria.

[Tonatue o mromaau T1IocKoM Qurypel m e€ cBoiicTBax. M3mepenue
riomaaei. EnuHUIBI n3MepeHust MIOMAIN.

[IpeacraBnenne 06 00bEME U ero cBoiicTBax. 3mepenne o0béma. Equnuibl
U3MEpPEHUs 00BEMOB.

N3mepenusi u BbIYMCJIEHUS

NHCTpyMEHTBI 11 U3MEPEHUM M ITOCTPOCHUM; W3MEPEHHUE W BBIYMCIICHUE
YIJIOB, JUIMH (PaccTOSHUMN), mIomaneil. Tpuconomempuueckue yHKyuu mynoco
yena.  BbluucneHue — 3JIEMEHTOB  TPEYrOJIbHUKOB € HMCIOJIb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOIIEHUN. DopMynbl IUIOMIAAM  TPEYroJIbHUKA,
napajieiorpaMmMa M €ro 4YacTHBIX BHUJOB, (DOPMYIBI JJIMHBI OKPY>KHOCTH H
riomaau kpyra. CpaBHEHUE U BBIYMCIICHUE TUTONIAACH.

PaccrosiHus

Paccrostnue Mexy Toukamu. PacctosiHue OT TOUKkH 10 TpsMoi. PaccrosiHue
Mexnay ¢urypamu. Teopema [ludaropa. TpuroHomerpudeckue COOTHOIICHHS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

I'eomeTpuyeckue mocTpoeHust

['eomeTpudeckue MOCTPOEHUS IJI WILTIOCTPALIMM CBOMCTB T€OMETPUUECKUX
duryp.

Hncmpymenmot o5 nocmpoenuii. L{upkynos, 1uneuxa, y2oabHUK.

llpocmetiwuue  nocmpoenus  yupxyiem U JUHEUKOU:  NOCMPOEHUe
Ouccekmpucsl yena, nepneHOUKyIapa K npsiMoi, y2id, pagHo20 OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 O Mpém CMOpoHam, 08YM CHIOPOHAM U Y2y
MedHcOy HUMU, CMOPOHE U O8YM NPUNEHCAUUM K Hell Y2IaM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoGpa3zoBanus

[IpeacraBinenre 0  MEXIOPEAMETHOM TOHATHH  «IIPEOOpa3OBaHUE.
[IpeoOpa3zoBanus B Marematuke (B apudMeTuke, anredpe, TreoOMETPUUYECKHE
npeoOpazoBanus). [looobue.

JABuxenust

OceBast W LEHTpaJbHass CUMMETPHUS, NOBOPOM U NAPAJLIENbHbIU NePeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c8oUcmad.

BekTOpbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexkTopsl

[Tonatue BekTOpa, NEUCTBUS HAJ BEKTOPAMH, UCIIOIb30BAHUE BEKTOPOB B
busuke, paznoocenue 6ekmopa Ha cocmasiaowue, CKausipHoe npou3sedeHue.

Koopaunarsl

OcCHOBHBIE TIOHATHUS, KOOPOUHAMbL BEKMOPA, PACCMOSHUE MEHCOY MOUKAMU.
Koopounamui cepedunvt ompeska. ¥Ypasuenus gueyp.



Ilpumenenue 6exmopoé u Koopounam Ol pewleHus NpoCMeuLux
2eomMempudecKux 3a0adu.

INJIAHUPYEMBIE PE3YJIBTATDBI
7-# KJacc.

JINYHOCTHBIMHU pe3yJIbTaTaMH U3y4eHUs npeamera «I eomeTpusdy
Y4YeHHK HAYVUYMTCH:
UCITIOJIB30BAaTh CIIEAYIOIINE KaueCTBa: HE3aBUCUMOCTh U KPUTUYHOCTh MBIIUICHHUS;
BOJISI 1 HACTOMYMBOCTh B JJOCTUKEHUU LEIH.
Y4eHHK MOJYYUT BO3MOKHOCTh HAYYUTHCH:
UCIIOJIb30BaTh CUCTEMY 3aJjaHUil y4eOHHKOB, MpPEJCTaBICHHYIO B y4eOHUKaxX B
SBHOM BHJI€, OpraHU3allM¥ MaTepuaia 10 NPUHIMILY MUHHAMAKCA; UCIOJIb30BaTh
COBOKYITHOCTH TE€XHOJIOTHI, OPUEHTUPOBAHHBIX Ha PA3BUTHE CAMOCTOSATEIBHOCTH
U KPUTUYHOCTU MBIIUICHUS: TEXHOJOIMHM MPOOJIEMHOTO [Majiora, TEXHOJIOIHH
IIPOJYKTUBHOI'O YTEHUS, TEXHOJIOTUH OLICHUBAHUS.

MeTanpeaMeTHbIMU pe3yJabTaTaAMU U3yuyeHus Kypca «I'eomeTpus
Y4YeHUK HAYYMTCH:
BUJIETh MAaTEMAaTUYECKYIO 3aJladyy B KOHTEKCTE MPOOJIEMHON CUTYyallUH B JIPYTUX
JUCUUIUIMHAX, B OKPY KAIOILIEH KU3HH;
HaXOJUTh B PA3JIMYHBIX UCTOYHUKAX MHPOPMALIMIO, HEOOXOUMYIO VISl PEIICHHS
MaTeMaTHYeCKUX MpoOJeM, PEeICTaBIATh €€ B MOHATHON (opMme,
NPUHUMATh PEIICHHE B YCIOBHUSIX HEMOJHOM U W30BITOYHOW, TOYHOU W
BEPOSITHOCTHON MH(MOpMAITNH;
MOHUMAaTh W MCIOJB30BaTh MaTEeMaTHYECKUE CPeICTBa HariasaHocTu (Tpadukwy,
TUarpaMMbl, TaOJMIBI, CXeMbl W Jp.) IS WIIIOCTPAllUd, WHTEPHPETAINH,
apryMeHTall1H;
Y4eHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:
BBIJIBUTATh TUIIOTE3bl NMPU PEIICHUH Y4E€OHBIX 3a/ay, MOHUMAaThb HEOOXOAUMOCTb
WX TIPOBEPKHU;
NPUMEHSITh WHJIYKTUBHbIE M JCAYKTHUBHBIC CIOCOOBI PAaCCYXXJICHHUM, BUJIIEThH
pa3NMYHbIE CTPATETUN PELIECHUS 3a/1a4;
MNOHUMATh CYIIHOCTH aJTOPUTMHYECKHUX NPEANUCAHUA U YMEHHE JIEWCTBOBATH B
COOTBETCTBHH C MPEII0KEHHBIM aITOPUTMOM;
CaMOCTOATEIFHO CTaBUTH IIEJIH, BHIOUPATh U CO3/1aBaTh AJITOPUTMBI JIJIsl PEIICHUS
y4eOHBIX MaTEeMaTUYECKUX MPOOIIEeM;
IJIAHUPOBATh M OCYIIECTBISITh JACSATEILHOCTh, HANIPABICHHYIO Ha PEIICHHE 3a/1ad
MCCJIEI0OBATEIBCKOIO XapaKTepa;

HpeI[MeTHLIMI/I pe3yjabTaTaMM U3Yy4YCHHUA IIPEAMETA «FGOMCTpI/IH»



Y4yeHNK HAYUHUTCH:

Hcnonvzosame TIpU pEIICHUW MaTeMaTHYECKUX 3ajad, MX OOOCHOBAaHUHM M
MIPOBEPKE HANJAECHHOTO PEIICHUS] 3HAHUE O:

* OCHOBHBIX TE€OMETPUUYECKUX MOHSATHUSIX: TOYKa, MpsAMasi, IUIOCKOCTb, JIyY,
OTPE30K, JIOMaHasi, MHOTOYT'OJIbHUK;

*  OMNpeIeNeHUHN yIiia, OUCCEKTPHUCHI YIJIa, CMEXKHBIX U BEPTHKAJIBHBIX YTJIOB,;

*  CBOWMCTBAaX CMEXHBIX U BEPTUKAIBHBIX YTJIOB;

*  ONpenesieHNd pPaBEHCTBA T'E€OMETPUUYECKHX (UTYp; TMPU3HAKAX PaBEHCTBA
TPEYTOJIbHUKOB;

*  ONpPENECICHUU OKPYKHOCTH, KPYra U UX 3JIEMEHTOB;

* TEOMETPUYECKHUX MECTaX TOYEK; OHCCEeKTpUCE yria H CEePEeIUHHOM
MEPIIEHAUKYJIAPE K OTPE3KY KaK FEOMETPUUECKUX MECTAX TOUCK;

*  ONpPEACICHUM  IAPAUICIBHBIX  IPAMBIX;  IIPU3HAKAX HU  CBOMCTBAX
MapaJuIeIbHBIX NPSMBIX;

*  AKCHMOME NapAJUICIIbHOCTH U €€ KPATKOU UCTOPUH;

* ¢opmysie CyMMBI YTJIOB TPEYTOJIbHHUKA;

YuYyeHHK MOJYYUT BO3MOKHOCTh HAYUYUThCSH

e [lpumensams CBOMCTBA CMEKHBIX U BEPTUKAJIbHBIX YIJIOB ITPU PEIICHUH 3a7a4;

*  HaxoO0ums B KOHKPETHBIX CUTYAIUSAX PaBHBIC TPECYTOJbHUKU U JOKa3bIBATh MX
PaBEHCTBO;

* ycmanagiueamv  NAPAJUICNIbHOCTh TMPSAMBIX W IPUMEHSATH  CBOMCTBA
MapaAJJIETbHBIX MPAMBIX;

*  npumeHsmMb TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA;

*  UCnonb306amb TEOPEMY O CPEIHEH JIMHUW TPEyrojbHUKa u Teopemy dDaneca
IIpY PELLICHUY 3a/aY;

*  HaxoO0ums PEUICHUS «KHU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Ja4, B KOTOPBIX
HCTIOJIB3YIOTCA MAaTEMATHUYECKHUE CPEICTBA;

*  coz0asams TPOAYKT (Pe3yibTaT MPOSKTHOM JEATECIBHOCTH), NI M3YYCHUS H
OIIMCAHUSI KOTOPOTO UCIIOJb3YIOTCS MATEMATHUYECKUE CPEICTBA.

INNIAHUPYEMBIE PE3YJIBTATDBI
8-# kJacc.
JIMYHOCTHBIMM pe3yJibTaTaMHu U3ydeHus npeamera «I'eomerpusi»
YyeHUK HAYUYHNTCA:

. MCIIOJIb30BaTh CIEAYIOIIME KauyeCTBa: HE3aBUCHUMOCTh U KPUTUYHOCTh
MBIIUICHUSA; BOJIA U HACTOMYUBOCTD B JIOCTHIKEHUHU LICIIH.

. Y4YeHHK NOJYYUT BO3MOKHOCTh HAYYUTHCH:

. UCIOJIb30BaTh CHUCTEMY 3aJaHUil Y4eOHMKOB, MpPEACTABICHHYIO B

yuyeOHMKaX B SBHOM BHJE, OpraHM3allMM MaTepuaja [0 MNPUHIUIY
MHHHMMAKCa; HUCII0JIb30BaTh COBOKYITHOCTH TE€XHOJIOTHHA, OPUEHTUPOBAHHBIX
Ha Pa3BUTHE CaMOCTOSITEIBHOCTA U KPUTHUYHOCTH MBILUICHHS: TEXHOJIOTUN
npoOJIEMHOTO AMAJIOTa, TEXHOJIOTUU MPOIYKTUBHOTO UTEHUS, TE€XHOJIOTUU
OLICHUBAHMSI.



MeTanpeaMeTHBIMHU pe3yJibTaTAMM U3y4YeHUA Kypca «I eomeTpus»
Y4YeHUK HAVUNUTCH:

° BUACTb MATCMATHYCCKYIO 3a1da4y B KOHTCKCTC HpO6J’I€MHOI>i CUTyallinu B
APYrux AUCHHUININHAX, B oxpy;xaromeﬁ KHN3HU,
° HaXOJUThb B PA3JIMYHBIX HCTOYHHKAX I/IH(i)OpMaHI/IIO, HGO6XOI[I/IMYIO JJIA

pelieHus: MaTeMaTHYECKUX pooIieM, MPEACTABISThH €€ B MOHATHOU (hopme,
* TIPUHUMATH PELICHHE B YCIOBHUSX HEMOJHON W M30BITOYHOM, TOUHOU U
BEPOSITHOCTHOM MH(OpMAIUK;
. MMOHUMAaTh M HCIOJb30BaTh MAaTEMAaTUYECKHE CPEACTBA HArJISAHOCTU
(rpadwikm, ngUarpamMmbl, TaONWIBI, CXEMbl H JIp.) IS WJUTIOCTpAIldH,
WHTEPHPETALNN, apPTYMEHTALUN;
. Y4eHHK MOJYYUT BO3MOKHOCTh HAYYUTHCH:
* BBIIBMraTh THUIOTE3bl MpPH pEIIEHWH YYEeOHBIX 3a/4ady, MOHUMATH
HEOOXOAMMOCTh UX IPOBEPKU;
* DPUMEHATb HUHAYKTUBHbIE U JEIyKTHUBHBIE CHOCOOBI PpacCyKIACHHIH,
BUJIETh PA3JIMYHBIE CTPATETUU PEILIECHUS 3a/1a4;
* I[IOHMMAaThb CYIIHOCTH QJITOPUTMUYECKHX NPEANUCAHUA U yMEHHE
JENCTBOBATh B COOTBETCTBUU C IPEJIOKEHHBIM aITOPUTMOM;
*  CaMOCTOSITENIbHO CTaBUTb II€JIM, BBIOUPATh M CO3/1aBaTh aJTOPUTMBI IS
pelieHus y4eOHbIX MaTeMaTUYECKUX MPOOIIeM;
* IUJJAHUPOBATh M OCYIIECTBIATH JE€ATEIbHOCTb, HANpPABJICHHYIO Ha
pelieHue 3a7a4 UcCiaeq0BaTeIbCKOro XapakTepa;

. IIpeaMeTHBIMM pe3yJibTaTaAMHU U3YUYCHUS IIpeameTa «I eomeTpus
.
. YUyeHUK HAVYHUTCH:
Ucnonvzoeams Tpu pelieHUH MaTEeMaTHYECKUX 3a7ad, WX OOOCHOBAHHHM W
IIPOBEPKE HANJAEHHOIO PEIIEHUS] 3HAHUE O:
*  OmpeneNieHWu hapajuiesiorpaMma, pom0a, NpsIMOYTrOJbHUKA, KBaApara; X
CBOWCTBAX U NPU3HAKAX;
*  ONpENECICHHWM TPANEUUH; DJIEMEHTAX Tpalleluu; TEOPEME O CPEAHEU JIMHUU
Tpaneuuu;
*  ONpENECICHUU U CBOMCTBAX CPEIHEN JTMHUM TPEYTOJbHUKA,
* TeopeMe Daneca.
* Teopeme 00 UBMEPEHUH YTJIOB, CBSI3aHHBIX C OKPYKHOCTBIO;
*  OINpEIEICHUH U CBOMCTBAX KaCaTEIbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE
JIBYX KacaTeJIbHbIX, TPOBEAEHHBIX U3 OHOU TOYKH;
*  ONpEAECJICHWH BIIMCAHHOW M OIIMCAHHON OKPYXHOCTEU, UX CBOMCTBAX;
*  ONpenesieHuHd TPUTOHOMETpUUYECKHe (YHKIIMA OCTPOrO yria, OCHOBHBIX
COOTHOILIEHUU MEXAY HUMU;
* mpuémax pemeHus NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,;
*  TpuroHomerpuueckux QyHkiusax yrios ot 0 go 180°;
*  TeopeMe KOCHHYCOB U TEOPEME CUHYCOB;




*  npuéMax peleHus: IPOU3BOJIbHBIX TPEYTOJIbHUKOB;
*  (opmynax ans naomaay TpeyrojibHUKa, NapauiesiorpaMMa, TparelmH;
» teopeme [Iudaropa.

Y4eHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS

 [lpumensams  TpPU3HAKK W  CBOMCTBAa  Mapawierorpamma, pomoa,
NPsIMOYTOJIbHUKA, KBaJIpaTa Mpy PEIICHUH 3a/1a4;

*  pewiamsb IPOCTEHIIINE 3a/1a4H HA TPATICLHUIO;

*  HaxoOums TPAAYCHYIO MeEpy VIJOB, CBS3aHHBIX C OKPYKHOCTBIO;
yCTaHABJIMBATh UX PABEHCTRBO;

*  npumeHsmMb CBOMCTBA KACATEIBHBIX K OKPY>KHOCTH TIPH PEIICHUH 3a71a4;

*  pewambs 3a1a4¥ Ha BIIMCAHHYIO U OMMCAHHYIO OKPYKHOCTB;

*  GbINOJHAMbH OCHOBHBIC TEOMETPHUYECKHE MOCTPOCHHUS C TIOMOIIBIO MUPKYJIS U
JIMHEUKH;

*  HaxoOumb 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIUNA OCTPOTO yIjia uepes
CTOPOHBI MIPSIMOYTOJILHOTO TPEYTOJIbHUKA,;

*  npumeHamMb COOTHOUIECHUS MEXKIAY TPUTOHOMETPUYECKUMU (DYHKIHMSIMU TpPU
peleHnn 3aJlay; B YAaCTHOCTH, 1O 3HAYCHUIO OAHOW M3 (DYHKIHMI HaXOIUTh
3HAYEHUS BCEX OCTAIbHBIX;

*  pewambs NPSIMOYTOJIbHBIC TPEYTOJIbHUKHY;

*  c800umb pabOTy C TPUTOHOMETPUUYECKUMHU PyHKIMAMU yriaoB oT 0 1o 180° k
CIIy4ar0 OCTPBIX yIJIOB;

*  npumensmv TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB TIPH PEIICHUH 3a71a4;

*  peuwamsv MPON3BOJILHBIC TPEYTOJIBHUKY;

*  HaxoOums TIIOIMAIN TPEYTOIFHUKOB, MapalIeIOrPaMMOB, TPATICIIHiA;

*  npumenams Teopemy [ludaropa npu pemenun 3amay;

*  HaxoOums MPOCTEHUIIINE T€OMETPUUECKIE BEPOSITHOCTH;

*  HaxoOumbs PEIICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPHIX
UCIIOJIB3YIOTCSl MATEMATUYECKUE CPEICTBA;

*  co30asamv MPOAYKT (Pe3yNbTaT MPOEKTHON NEATEIbHOCTH), JIJIS U3YUYCHUS U
OIMHMCAHMS KOTOPOTO MCTOIB3YIOTCS MAaTEMaTHUYECKUE CPEJICTBA.

INNIAHUPYEMBIE PE3YJIBTATDBI
9-i kJacc.
JIMYHOCTHBIMM pe3yJIbTaTaMHU U3ydeHUs npeamera «I eomerpus»
YyeHUK HAYUYHNTCA:

. MCIIOJIb30BaTh CIEAYIOIINE KAUYeCTBA: HE3aBUCUMOCTh U KPUTUYHOCTh
MBIIUICHUSA; BOJIA U HACTOMYUBOCTD B JIOCTHIKEHUHU LICIIH.

. Y4YeHHK NOJYYUT BO3MOKHOCTh HAYYUTHCH:

. UCIOJIb30BaTh CHUCTEMY 3aJaHUil Y4eOHMKOB, MpPEACTABICHHYIO B

yueOHMKax B SBHOM BHJE, OpraHM3allMM MaTepuaja [0 MNPUHIUIY
MHHHMMAKCa; UCIOJIb30BATh COBOKYIIHOCTH TEXHOJIOTHM, OPUEHTUPOBAHHBIX
Ha Pa3BUTHE CaMOCTOSITEIBHOCTA U KPUTHUYHOCTH MBILUICHHS: TEXHOJIOTUN
npoOJIEMHOTO AMAJIOTa, TEXHOJIOTUU MPOIYKTUBHOTO UTEHUS, TE€XHOJIOTUU
OLICHUBAHMSI.



MeTanpeaMeTHBIMHU pe3yJibTaTaMM U3ydeHUs Kypca «I'eomeTpusi»
Y4YeHUK HAVUNUTCH:

° BUACTb MATCMATHYCCKYIO 3a1da4y B KOHTCKCTC HpO6J’I€MHOI>i CUTyallinu B
APYrux AUCHHUININHAX, B oxpy;xaromeﬁ KHN3HU,
° HaXOJUThb B PA3JIMYHBIX HCTOYHHKAX I/IH(i)OpMaHI/IIO, HGO6XOI[I/IMYIO JJIA

pelieHus: MaTeMaTHYEeCKUX Mpo0OIieM, PEACTABISThH €€ B MOHATHOM (opme,
* TIPUHUMATH PELICHHE B YCIOBHUSX HEMOJHON W M30BITOYHOM, TOUHOU U
BEPOSITHOCTHOM MH(OpMAIUK;
. MMOHUMAaTh M HCIOJb30BaTh MAaTEMAaTUYECKHE CPEACTBA HArJISAHOCTU
(rpadviku, ngUarpaMmbl, TaOJMIBI, CXEMBI H Jp.) I  WUIFOCTPAIlHH,
WHTEPHPETALNN, apPTYMEHTALUN;
. Y4eHHK MOJYYUT BO3MOKHOCTh HAVYHUTHCH:
* BBIIBMraTh THUIOTE3bl MpPH pEIIEHWH YYEeOHBIX 3a/4ady, MOHUMATH
HEOOXOAMMOCTh UX IPOBEPKU;
* DPUMEHATb HUHAYKTUBHbIE U JEIyKTHUBHBIE CHOCOOBI PpacCyKIACHHIH,
BUJIETh PA3JIMYHBIE CTPATETUU PEILIECHUS 3a/1a4;
* I[IOHMMAaThb CYIIHOCTH QJITOPUTMUYECKHX NPEANUCAHUA U yMEHHE
JENCTBOBATh B COOTBETCTBUU C IPEJIOKEHHBIM aITOPUTMOM;
*  CaMOCTOSITENIbHO CTaBUTb II€JIM, BBIOUPATh M CO3/1aBaTh aJTOPUTMBI IS
pelieHus y4eOHbIX MaTeMaTUYECKUX MPOOIIeM;
* I[UIAHUPOBAThb M OCYIIECTBIATH JEATEIbHOCTb, HAIPABIECHHYIO Ha
pelieHue 3a7a4 ucciaeqoBaTeNIbCKOro Xapakrepa;

IIpeaMeTHBIMM pe3yJibTaTaAMHU U3YUYCHUS npeameTa «I eomeTpus»

. YuyeHUK HAVYUTCH:
Ucnonvzoeams Tpu pelieHUH MaTEeMaTHYECKUX 3a7ad, WX OOOCHOBAHHH W
IIPOBEPKE HANJAEHHOIO PEIIEHUs] 3HAHUE O:
*  MpHU3HAKAX MOJ00US TPEYTOJIHHUKOB;
*  TeOpeMe O NMPONOPLUHOHAIBHBIX OTPE3KAX;
*  CBOWCTBE OMCCEKTPUCHI TPEYTOJIHHUKA,
*  IPONOPUMOHAIBHBIX OTPE3KaX B IMIPSIMOYTOJIBHOM TPEYTOJIbHUKE;
*  IPONOPUUOHAIBHBIX OTPE3KAaX B KPYre;
* Teopeme 00 OTHOIICHHUH IO eH MOJOOHBIX MHOTOYTOJLHUKOB;
* CBOWCTBaxX TMPABUIBHBIX MHOTOYTOJIBHUKOB; CBSI3U MEXIYy CTOPOHOM
MPaBUJILHOTO MHOTOYTOJIbHUKA U paNyCaMH BIIMCAHHOTO Y OMMCAHHOTO KPYTOB;
*  OMNpeJeNeHUU JIJTUHBI OKPY>KHOCTH U PopMyJie )il €€ BEIYUCICHUS;
*  (opmyIie oAU TPABUIBHOTO MHOTOYTOJIbHUKA;
*  ONpeleSieHUH TUIONIaAH Kpyra u Gopmysie Juisl €€ BhlUKclIeHus; Gpopmyie as
BBIUHCIICHUS IUIOIIAJICH YacTel Kpyra;
*  IpPaBWIE HAXOXKIECHUS CYMMbI U PAa3HOCTH BEKTOPOB, ITPOU3BEICHUS BEKTOPA
Ha CKaJIAp; CBOMCTBA ATUX OIEPaLIUil;
*  ONpEACICHHH KOOPAMHAT BEKTOPA U METOJIaX UX HAXOXKICHHUS;
*  MpaBuJiie BHITIOJHEHUN OTepalvii HaJl BEKTOPaMU B KOOPJIMHATHOM opMme;




*  OMNpeAeNieHUH CKAIAPHOTO TMPOM3BEICHUS BEKTOPOB M (opmyne aisi ero
HAXOXKJEHUS;

*  CBSI3U MEXKIY KOOPJAMHATAMH BEKTOPOB U KOOPJIUHATAMU TOYECK;

*  BEKTOPHBIM U KOOPJUHATHBIM METOJIaX PEIICHUSI TEOMETPUUECKUX 3a/ay.

* (dopmynax o0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTY:
napajienenunena, kyoa, mapa, UIMHIpa, KOHyca.

YdYeHUK MOJYYHT BO3MOKHOCTHL HAYYUTHCS

*  [Ipumensms IpU3HAKY MIOJO00US TPEYTOJIHHUKOB TIPH PEIICHUH 3371a4;

*  pewambs NMPOCTENIINE 3aJaUU HA MPONOPLUHOHAIBHBIE OTPE3KU;

*  pewams NPOCTENIINE 3aaYN HA NMPABUIIBHBIE MHOTOYTOJIbHHUKH;

® Haxooumso AJIMHY OKPYXKHOCTH, IIOIIAJlb Kpyra v €10 qaCTeﬁ;

*  BblNOJHAMb ONEPALMU HAJ BEKTOPAMH B T'€OMETPUUYECKOM U KOOPAMHATHOMN
(opwme;

i HAX00Umb CKaJLIPHOC IIPOU3BCACHUC BCKTOPOB H IIPUMCHATHL CIo JJIA
HaXOXIACHUA PA3JIMYHBIX TCOMCTPHUUCCKNX BCIIMYNH,

i peuwiamob TCOMCTPUICCKHUC 3a1a9U BEKTOPHBIM U KOOPAWHATHBIM MCTOJO0M;

i npumerintb TCOMCTPUYCCKUC Hp€06paSOBaHI/IH INIOCKOCTH IIpU PCIICHUU
IrCOMCTPHUUCCKHUX 3aJ1ay,

*  HaxoOumb OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUryp:
napasuienenunesaa, Kyoa, mapa, HuiIuHIpa, KOHyca;

*  HaxoOums PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajJlad, B KOTOPBIX
HCIIOJIB3YIOTCA MaTCMAaTUYCCKHUEC CPCACTBA,

*  co30asamb NPOAYKT (pe3yibTaT MPOEKTHOW JEATENBbHOCTU), NJISI U3YYCHUS U
OIMMCaHMA KOTOPOro MCIIOJB3YIOTCA MATCMATUYCCKHUEC CPEACTBA.

TemaTHuyeckoe NMJIAHUPOBAHUE

Ne | Tema KomuuectBo | Koutp | OcHOBHBIEC BUIBI yUeOHOM
4acoB JEATEIbHOCTH
paboThI
I'eomerpus 7 68 4
KJIacC
1 | IIpocreitmue 15 1 [IpuBOIUTE IpUMEPHI
r€OMETPUYECKUE reOMETPUYECKUX PUryp.
burypsl u ux OnuceIBaTh TOUKY, IPSIMYIO,
CBOMCTBaA OTPE30K, JIyY, YTOJI.
DopMyIUPOBATH:
OINPEEIICHUS: PaBHBIX
OTPE3KOB, CEPEINHBI OTPE3Ka,
PACCTOSIHUS MEXKY IBYMSI
TOYKAMHU, JOTOJTHUTEIbHBIX




JIy4eu, pa3BEPHYTOTO yIJa,
PaBHBIX YTJIOB, OMCCEKTPUCHI
yTJla, CMEXKHBIX U
BEPTHUKAJIbHBIX YIJIOB,
MEPECEKAIOIINXCS MPSIMBIX,
MEPIECHINKYJIAPHBIX TPSIMBIX,
MEPIICHANKYJIAPA, HAKIIOHHOM,
pacCTOsIHUA OT TOYKH J0
IPSAMOM;

CBOICTBA: PaCIOJI0KEHUS
TOYEK HA MPSAMOU, U3MEPEHHUS
OTPE3KOB U YIJIOB, CMEKHBIX
Y BEPTUKAJIbHBIX YIJIOB,
MEPIICHIUKYJIIPHBIX TPSIMBIX;
OCHOBHO€ CBOMCTBO IIPSIMOM.
KnaccuduimpoBath yrisl.
Jloka3bIBaTh: TEOPEMBI O
[IEPECEKAOIINXCS PSAMBIX, O
CBOMCTBAaX CMEXHBIX U
BEPTUKAIBHBIX YTJIOB, O
€MHCTBEHHOCTH MPAMOH,
MEPIEHINKYJIAPHON JaHHOU
(cityyai, Korja TOuKa JISKUT
Ha JaHHOW MPSIMON ).
Haxonuts nyimHy oTpeska,
IrpagyCHYIO MEpY yria,
HCIOJIb3YSl CBOMCTBA UX
U3MEpPECHUM.

N306paxkath ¢ MOMOIIIBIO
YEPTEKHBIX UHCTPYMEHTOB
reOMETPUYECKUE (PUTYPHI:
OTPE30K, JIyY, YTOJI, CMEXKHBIE
Y BEPTUKAJIbHBIC YTJIbI,
MEPIIECHAUKYJISIPHBIE TTPSIMBIE,
OTPE3KHU U JTy4H.

[loscHsATB, 4TO Takoe
aKCUoOMa, OIIpeIECTICHNUE.
Pemarts 3agaun Ha
BBIUHCIICHUE U
JI0Ka3aTeNbCTBO, MPOBOJS
HEOOXONMbIE
JIOKAQ3aTEIbHbIC PACCYKICHUS

TpeyronbHUKN
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OnuceIBaTh CMBICIT OHATHUS
«paBHbIE (PUTYPBI».
[IpuBOINTH IPUMEPHI PABHBIX




uryp.

N300paxkath 1 HAXOIUTH HA
pPUCYHKaX paBHOCTOPOHHHUE,
paBHOOEIPEHHBIE,
MPSIMOYTOJIbHBIE,
OCTPOYTOJIbHBIE,
TYNOYTOJIbHBIE TPEYTOJIbHUKH
U UX DJIEMEHTHI.
Knaccuduuuposatpb
TPEYTOJIBLHUKHU MO CTOPOHAM
U yTJIaM.

DopMyIMpPOBATh:
ONpEICIICHHUS:
OCTPOYTOJILHOTO,
TYHNOYTOJIbHOTO,
MPSIMOYTOJIBHOTO,
pPaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO
TPEYTOJbHUKOB;
OMCCEKTPUCHI, BHICOTHI,
MeJIUaHbl TPEYTOJbHUKA;
PaBHBIX TPEYTOJILHUKOB;
CEepPEANMHHOTO
MEePIICHIUKYJIApa OTPE3Ka;
MEpUMETPaA TPEYTOJIbHUKA;
CBOICTBA: paBHOOEIPEHHOTO
TPEYTOJIbHUKA, CEPEAMHHOTO
MEePIEHIUKYJIApa OTPE3Ka,
OCHOBHOI'O CBOMCTBA
PaBEHCTBA TPEYTOJbHUKOB;
MIPU3HAKH: PABEHCTBA
TPEYTOJIBLHUKOB,
PaBHOOEIPEHHOTO
TPEyTOJbHUKA.

Jloka3pIBaTh TEOPEMBIL: O
€IMHCTBEHHOCTH MPAMOH,
MEPIIEHAUKYJIAPHON JaHHOU
(cimyyaii, Korja TOYKa JISKHUT
BHE JIAHHOW MPSIMOi1); TpU
MpU3HAaKa PaBEHCTBA
TPEYTOJIbHUKOB; IPU3HAKH
pPaBHOOEIPEHHOTO
TPEYTOJIbHUKA; TEOPEMBI O
CBOMCTBAxX CEPEANHHOTO




MEePIEHANKYJIIAPA,
PaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO
TPEYTroJIbHUKOB.

Pa3bsicHATH, 4TO Takoe
Teopema, OIUChIBaTh
CTPYKTYPY TEOPEMBI.
OOBSCHATH, KAKYIO TEOPEMY
Ha3bIBAIOT OOpPaTHOI TaHHOM,
B 4E€M 3aKJIIOYACTCS METOJ
JI0OKa3aTeJIbCTBA OT
npotuBHOTO. [IpBOIUTH
MIPUMEPHI UCTTOTB30BAHUS
3TOTO METO/A.

Pemats 3agauyu Ha
BBIYHCIICHUE U
JI0OKa3aTeJIbCTBO

[TapaiutenbHbie
npsamMbie. Cymma
YTJIOB
TPEYTOJIbHUKA
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PacniozHaBarh Ha ueprexax
napajujiebHbIE MIPSIMBIE.
N300paxkath ¢ MOMOUIBIO
JIMHEWKH U yTOJIbHUKA
napajijieibHbIe MPSIMBIE.
OnuceIBaTh yrisl,
oOpa3oBaHHbIE NIPH
NIEPECEUECHNH IBYX MPAMBIX
CEKYLICH.

DopMyIUpPOBATH:
OINPEIENICHMS: TapAJUIEIIbHBIX
IPSIMBIX, PACCTOSIHUSI MEXKTY
napajuyieIbHbIMU NPSMBIMU,
BHEILIHETO yTIiia
TPEYroJIbHUKA, TUIIOTEHY3bI U
KaTeTa;

CBOMCTBA: NIapaJlIEIIbHBIX
MPSMBIX; YTJIOB,
00pa30BaHHBIX MPU
MEePECEUECHNH MapaieIbHbIX
NPSMBIX CEKYLIEH; CyMMBI
YJIOB TPEYTOJIbHUKA;
BHEILIHETO yTiia
TPEYTrOJIbHUKA; COOTHOLLICHUN
MEXIy CTOPOHAMU U YIJIAMU
TPEYrOJIbHUKA;
PSIMOYTOJILHOTO
TPEYroJIbHUKA; OCHOBHOE




CBOMCTBO MapaJuIeIbHbIX
IIPSIMBIX;

IIPU3HAKU: [apaAJICIIbHOCTH
IIPSIMBIX, PABEHCTBA
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
Jloka3pIBaTh: TEOPEMBI O
CBOMCTBAX MMapaJlIeIbHbIX
HPSIMBIX, O CYMME YTJIOB
TPEYroJIbHUKA, O BHEILIHEM
yTJIE TPEYTOJIbHUKA,
HEPaBEHCTBO TPEYTOJbHUKA,
TEOPEMBI O CPABHEHUH CTOPOH
U YIJI0OB TPEYTOJIbHUKA,
TEOPEMBI O CBOMCTBAX
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, IIPU3HAKH
NapaJyIeNbHBIX NPSIMBIX,
PaBEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB.

Pemats 3agaun Ha
BBIYHCIICHUE U
JI0KA3aTEIbCTBO

OKpyXHOCTb 1
KpYT.
['eomerpuueckue
IIOCTPOCHUSA
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[TosicHATh, UTO TakoE 3aJa4a
Ha IIOCTPOCHHUE;
r€OMETPUUECKOE MECTO TOUEK
('MT). IlpuBoauTh IPUMEPHI
I'MT.

N306pakath Ha pUCYHKaX
OKPY>KHOCTb U €€ BJIEMEHTHI,
KacaTeJIbHYI0 K OKPYKHOCTH;
OKPYXKHOCTb, BIIUCAHHYIO B
TPEYTrOJIbHUK, U OKPYHOCTb,
ONMCAHHYIO OKOJIO HETO.
OnuceiBaTh B3aUMHOE
PaCIIOJIOKEHUE OKPYKHOCTH U
MIPSIMOM.

DopMyIMpOBaTh:
ONPEAEIEHUS: OKPYKHOCTH,
Kpyra, ux 3JIEMEHTOB;
KacaTeIbHON K OKPYKHOCTH;
OKPYKHOCTH, OTIMCAHHOU
OKOJIO TPEYTOJIbHUKA, U
OKPY>KHOCTH, BIIMCAHHOU B
TPEYTrOJIbHUK;




CBOMCTBA: CEPEANHHOTO
nepneHaukyssipa kak ['MT;
ouccekTpucsl yria kak [MT;
KacaTeIbHON K OKPYKHOCTH;
JMaMETPa U XOP/Ibl; TOUKU
MIEPECEUEHHUS] CEPEINHHBIX
MEPIIEHANKYJIAPOB CTOPOH
TPEYrOJIbHUKA; TOUKHU
nepecevyeHust OUCCEKTPUC
YTJIOB TPEYTOJIBHUKA;
IIPU3HAKHA KaCaTEIbHOU.
Jloka3pIBaTh: TEOPEMBI O
CEepEANHHOM
MIEPIICHIUKYIISIPE U
ouccekrpuce yria kak [MT;
0 CBOMCTBax KacaTeJbHOI1; 00
OKPY>KHOCTH, BHUCAHHOMN

B TPEYTOJIbHUK, OIMCAHHOU
OKOJIO TPEYTOJIbHUKA;
IIPU3HAKH KaCaTEJIbHOU.
Pemate ocCHOBHEIE 33/1aUM HA
ITIOCTPOECHUE: TOCTPOCHHE
yTJIa, PABHOTO TAHHOMY;
ITIOCTPOECHUE CEPEANHHOTO
MEPIIEHAUKYJISIpa JAHHOTO
OTpEe3Ka; IIOCTPOCHUE
MPAMOM, TPOXOIAIIEH Yepes
JAHHYIO TOUYKY U
MEPIIEHAUKYJIIPHON JaHHOU
MPSAMOM; IOCTPOCHUE
OMCCEKTPUCHI JAHHOTO YTJIa;
IIOCTPOEHUE TPEYTOJIbHUKA 110
JIBYyM CTOPOHaM U yIJ1y
MEX]ly HUMU; 10 CTOPOHE U
JIBYM TMPUJICKAITAM K HEH
yTJIaM.

Pemarts 3agaun Ha
noctpoenue merogom ['MT.
CTpouTh TPEYroNbHUK IO
TPEM CTOPOHAM.

Pemats 3agaun Ha
BBIYUCIIEHUE, IOKA3aTEIbCTBO
U ITIOCTPOECHUE

IToBTOpEHUE 1
cUCTEMaTU3alus

IToBTOPUTE TEOPEMBI O
[IEPECEKAOIINXCS TPSAMBIX, O




y4eOHOTO
MaTepuana

CBOMCTBAaX CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB, O
€IUHCTBEHHOCTH IPSIMOH,
MEPIECHANKYJISIPHOW TAHHOU
(cirydai, Kora TOYKa JIeKUT
Ha JaHHOH MPsIMOH),
TEOPEMBI O CBOMCTBAX
MapasuieNIbHbIX MPSIMBIX, O
CyMME€ YTJIOB TPEYTOJIbHUKA,
O BHEIIIHEM YTIIE
TPEYTroJIbHUKA, HEPABEHCTBO
TPEYTrOJIbHUKA, TEOPEMBI O
CpPaBHEHHMH CTOPOH U YTJIOB
TPEYTOJIbHUKA, TEOPEMBI O
CBOMCTBaX MPSAMOYTOJIbHOTO
TPEYTOJIbHUKA, TPU3HAKU
MapasuieNIbHbIX MPSMBIX,
PaBEHCTBA MPAMOYTOJIbHBIX
TPEYTOJILHUKOB.

YMeTh n300paxarh ¢
TTIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB
reoMeTpudecKkue (GUrypsr:
OTPE30K, JIyY, YTOJI, CMEKHBIE
Y BEPTUKAJILHBIE YTJIbI,
MEPIECHIUKYJIIPHbIC MTPSMBbIE,
OTPE3KU U JIy4H.

[TosicHATB, UTO Takoe
aKCUOMa, OIpEICIICHUE.
Pemats 3agauu Ha
BBIYUCJICHUE U
JI0Ka3aTeNbCTBO, IPOBOJIS
HEO0OXOIUMBbIC
JIOKa3aTeIbHbIC
pacCyKJICHUSI.
Knaccudunmponatb
TPEYTOJIbHUKH [0 CTOPOHAM
Y yIJjiaMm.

CTpouTh TpEyroJabHUK 110
TPEM CTOPOHAM.

Pemats 3agaun Ha
noctpoenue meroaom ['MT.
Pemats 3agaun Ha
BBIYUCJIEHUE, IOKA3aTEIbCTBO
Y TIOCTPOCHHUE.
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1 [ToBTOpEHUE Kypca
7 xJacca

[ToBTOpPUTH TEOPEMBI O
MEePECEKAIOIINXCA MPAMBIX, O
CBOMCTBAaX CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB, O
€IUHCTBEHHOCTH IIPSIMOH,
NIEPIECHINKYJIIPHON JaHHOU
(cityuait, Korja TOYKa JISKHUT
Ha JaHHOW MPSMOK),
TEOPEMBI O CBOMCTBAX
napajuieNIbHBIX MPSIMBIX, O
CyMME yTJIOB TPEYTOJIbHHUKA,
O BHEIIHEM YIJIE
TPEYTOJIbHUKA, HEPABEHCTBO
TPEYTOJIbHUKA, TEOPEMBI O
CpPaBHEHHH CTOPOH U YTJIOB
TPEYTOJIbHUKA, TEOPEMBI O
CBOMCTBaX MPSAMOYTOJIbHOTO
TPEYTOJIbHUKA, TPU3HAKU
napajuieNIbHBIX MPSMBbIX,
PaBEHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB.

YMeTh n300paxkats C
TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB
reoMeTpudecKkue (GUrypsl:
OTPE30K, JIyd, YIrOj, CMEXKHBIE
Y BEPTUKAJIbHBIE YTJIbI,
MEPIECHIUKYJIIPHbBIC MIPSIMBbIE,
OTPE3KH U JTy4YH.

[losicHATB, UTO TakoE
aKCUoOMa, OIIpEeIETICHNUE.
Pemate 3agaun Ha
BBIYUCJICHUE U
JI0Ka3aTeIbCTBO, MTPOBOAS
HE0OXOANMBbIE
JIOKa3aTeIIbHbIC
paccyXIeHUs.
Knaccudummponatsb
TPEYTOJIbHUKU [0 CTOPOHAM
U yTJIaM.

CTpouTh TpEyroJabHUK 110
TPEM CTOPOHAM.

Pemats 3agaun Ha




noctpoenue merogom ['MT.

YeTbIpeXyrodbHUKH

20

[TosicHATH, 4TO Takoe
YEeTBIPEXYTOJIbHUK.
OnuceIBaTh JIEMEHTHI
YEeTBIPEXYTOJIbHUKA.
Pacnio3HaBaTh BBIYKJIBIE U
HEBBIITYKJIbIC
YETBIPEXYTOJIBHUKU.
N300paxaTh 1 HAXOIUTH HA
PUCYHKaX YEThIPEXYTOJIbHUKH
Pa3HBIX BUJIOB U UX
DJIIEMEHTHI.
DOopMyIMpPOBATH:
ONIPEICIICHHUS:
I1apajuIesIorpaMmMma, BbICOTBI
IapasuiesIorpamma;
IpsIMOYTOJIbHUKA, poMOa,
KBaJpara; CpeAHeH JIMHUU
TPEYTOJIbHUKA; TPAIICLINH,
BBICOTBI TPAIICLIUH, CPEIHEN
JIMHUAN TPaIClNH;
LEHTPAJIBHOTO yIJIa
OKPY’KHOCTH, BIUCAHHOTO
yTJIa OKPYKHOCTH;
BIIMCAHHOTO U OITMCAHHOTO
YEeTBIPEXYTOJIbHUKA,;
CBOMCTBA: IIapajuIesIorpamMmma,
MPSIMOYTOJIbHUKA, poMOa,
KBaJIpaTa, CpeAHUX JIMHUU
TPEYTOJIbHUKA U TPAIlCLIUH,
BIIMCAHHOT'O yIJIa,
BIIMCAHHOT'O U OIIMCAHHOTO
YeTBIPEXYTOJIbHUKA;
MIPU3HAKU: MapaJIeIorpaMma,
NpsIMOYTOJIbHHUKA, poMOa,
BIIMCAHHOTO U OITMCAHHOTO
YEeTBIPEX YT OJIbHUKA.
Jloka3bIBaTh: TEOPEMBI O
CyMM€ YIJIOB
YEeTBIPEXYTOJIBHUAKA, O
I'pasyCHOM Mepe BIIMCAHHOIO
yIJla, O CBOMCTBAxX U
IIPU3HAKaxX
I1apajuiesIorpamma,




NpsIMOYTOJIbHUKA, poMOa,
BIIMCAHHOTO U OITMCAHHOTO
YeThIPEXYTOJIbHUKA.
[IpuMeHsTh U3yUYeHHBIE
OTIpeJIeIeHHs], CBOMCTBA

Y TIPU3HAKH K PEILICHUIO
3a/a4y

[TomoOue
TPEYTOJIbHUKOB
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DopMynUpPOBaTH:
ompeJiesIeHUE MO J00HBIX
TPEYTOJIbHUKOB;

CBOWCTBA: MEINAH
TPEYTOJbHUKA, OMCCEKTPUCHI
TPEYTOJbHHUKA,
MEPECEKAIOIINXCS XOP/I,
KAacaTeJIbHOM U CEKYILEH;
MIPU3HAKU MOJ00MS
TPEYTOJIBLHUKOB.
JloKa3bIBATH:

Teopemsl: Paneca, o
MPOTIOPIIMOHAIIBHBIX
OTpE3Kax, O CBOMCTBAxX
MeJIMaH TPEYTrOJbHHKA,
OMCCEKTPHUCHI TPEYTOJIbHUKA,;
CBOMCTBA: NIEPECEKAIOLIUXCS
XOpJ1, KacaTeIbHOU

U CEKYIIIEH;

MIPU3HAKU MOJI00MS
TPEYTOJILHUKOB.
IIpumeHsTs U3y4YeHHbIE
OIIPEJICIIEHUS, CBOMCTBA

Y TIPU3HAKU K PEIICHUIO
3aga4

Penrenue
MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB

13

DopMyIMpOBaTh:
OIIpENEIICHU: CUHYCA,
KOCHHYCa, TAHI'€HCA,
KOTaHI'€HCa OCTPOTO yria
IIPSAMOYTOJIBHOTO




TPEYTOJIbHUKA;
CBOMCTBA: BbIpaKarolue
METPUYECKUE COOTHOLIEHHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE U
COOTHOILIEHHUS MEXKIY
CTOpPOHAMH M 3HAYEHUSIMU
TPUTOHOMETPUUECKUX
(yHKUHNA B IPSMOYTOJIBHOM
TPEYTOJIbHUKE.

3anuceIBaTh
TPUTOHOMETPHUUECKHUE
(bopMyJIbl, BEIpaXKAIOIIHNE
CBSI3b MEXKY
TPUTOHOMETPUUECKUMHU
GYHKUMSIME OJTHOTO U TOTO
K€ OCTPOro yrijia.

PemaTe npsitMoyrosbHbie
TPEYTOJIbHUKHU.

Jloka3bIBaTh:

TEOPEMY O METPUUYECKUX
COOTHOIIICHHUSIX B
MPSIMOYTOJIBHOM
TPEYrOJIbHUKE, TEOPEMY
[Tudaropa;

(GhopMYyIIBI, CBSI3BIBAIOIINE
CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC OJJHOT'O U TOTO Ke
OCTpPOTO yTJIA.

BriBOOUTH OCHOBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO U 3HAUCHUS
CHUHYCa, KOCHUHYCa, TAHTE€HCA
Y KOTaHreHca JJist yriaos 30°,
45°, 60°.

IIpumeHsTs U3y4YeHHbIE
OTIPEAEIIEHUS], TEOPEMBI

1 (OPMYJIbI K PEHICHUIO 3a/1a4

MHOroyroJyJbHUKH.
[Inomans
MHOT'OYTOJIbHUKA

11

[losicHATB, UTO Takoe
IJIOIA/Ib MHOTOYTOJIbHUKA.
OnuchIBaTh MHOTOYTOJIBHUK,
€ro 3JIEMEHTHI; BBIITYKJIbIC U
HEBBITTYKJIbIC
MHOT'OYTOJIbHUKH.
N3o0pakath 1 HAXOUTH HA




PUCYHKaX MHOTOYI'OJIbHUK U
€r0 DJIEMEHTHI;
MHOTOYTOJIbHUK, BIINCAaHHBII
B OKPY’KHOCTb, U
MHOTOYTOJIbHUK, OITMCAHHBIN
OKOJIO OKPY>KHOCTH.
DOopMyIMpPOBATH:
ONPENEIICHUS: BIINCAHHOTO U
ONMCAHHOIO
MHOT'OYT'OJIbHUKA, TUIOIIaAN
MHOTI'OYT'OJIbHUKA,
PABHOBEIMKHX
MHOTOYTOJIbHUKOB;

OCHOBHBIE CBOMCTBA ILIOLIAAN
MHOI'OYT'OJIbHUKA.
Jloka3pIBaTh: TEOPEMEI O
CyMME yTJIOB BBIITYKJIOTO N-
YTOJIBHUKA, MJIOMIA1
IPSIMOYTOJIBHHKA, TUIOIIAINA
TPEYTOJIbHUKA, TUIOIIAN
Tpareuu.

[IprMeHATh U3yYEHHBIE
OIIPEIENICHMUS], TEOPEMBI

1 (hOpMYJIBI K PEIIEHUIO 3a1a4

[ToBTOpEHUE 1

CUCTEMAaTHU3aLIM
y4e0HOTO
Marepualia

[losicHATB, 4TO Takoe
YEeTBIPEXYTOJIbHUK.
OnuceIBaTh 3IEMEHTHI
YEeTBIPEXYTOJIbHUKA.
Pacrnio3HaBaTh BBITYKIIBIE U
HEBBINYKJIbIE
YETBIPEXYTOJIbHUKMU.
N3o0pakath 1 HAXOIUTH Ha
PUCYHKAX YETBIPEXYTOJbHUKHU
Pa3HbIX BUJIOB U UX
aeMeHThl. HaxoauTth
MOJ00HBIE TPEYrOJbHUKU
IIPUMEHS CBOWCTBA: MEAUAH
TPEYTOJIbHUKA, OUCCEKTPUCHI
TPEYTrOJIbHUKA,
MEPECEKAOIINXCS XOP/I,
KacaTeJIbHOM U CEKYILEH;
MIPU3HAKY MOJI00HUS
TPEYroJIbHUKOB. M300paxaTh
Y HaXOJIUTh HA PUCYHKaX
MHOTOYTOJIbHUK U €r0




3JIEMEHTbI; MHOTOYT OJIbHUK,
BITMCAHHBIN B OKPY>KHOCTb, U
MHOT'OYTOJIbHUK, OITUCAHHBIH
OKOJIO OKPY>KHOCTH.
[TpuMeHsTh U3yUYEeHHBIE
OIpeIeIICHUS], TEOPEMBI

1 GOPMYIIBI K PELICHHIO
3ajau.

I'eomeTpus 9
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IToBTOpEHUME Kypca
8 Kiacca

[TosicHATH, UTO Takoe
YEeTBIPEXYTOJIbHUK.
OnuceIBaTh JIEMEHTHI
YEeTBIPEXYTOJIbHUKA.
Pacno3HaBaTh BBIMYKIIbIE U
HEBBITYKJIbIE
YETBIPEXYTOJIbHUKU.
N3o0paxkaTth 1 HAXOIUTH Ha
PUCYHKAX YETBIPEXYTOJIbHUKU
Pa3HbIX BUJIOB U UX
aneMeHThl. HaxoauTth
MOJ00HBIE TPEYTOJIbHUKHU
IIPUMEHSS CBOMCTBA: MEINaH
TPEYTOJbHUKA, OMCCEKTPHUCHI
TPEYTOJbHHUKA,
NepeCceKaroIINXCs XOp,
KacaTeJIbHOM U CEKYILEH;
MIPU3HAKU MTOI00MS
TpeyroapHuKoB. M300paxath
Y HaXOJUTh Ha PUCYHKAX
MHOTOYTOJIBHUK U €r0
AJIIEMEHTBI; MHOTOYTOJIbHUK,
BIIMCAHHBII B OKPYKHOCTh, U
MHOT'OYTOJIbHUK, ONTUCAHHBIH
OKOJIO OKPY>KHOCTH.
[IpuMeHATh U3ydEHHbIE
OIPEIENIECHHMS], TEOPEMBI

1 (hOPMYJIBI K PEIIECHUTO
3a1ad.




Pemrenue
TPEYTroJIbHUKOB

16

dopMyIIHpOBaTh U
Pa3bACHATh OCHOBHOE
TPUTOHOMETPHUYECKOE
TOX1€CTBO. BBIUMCIIATH
3HAYEHUE
TPUTOHOMETPHUUECKOMN
(GYHKIIUM yTiia 10 3HAYEHUIO
OJTHOW M3 €ro 3aJaHHBIX
byHKIHiA.

@opMyIMpOBaTh U
JIOKa3bIBATh TEOPEMBI:
CHUHYCOB, KOCHHYCOB,
CJIEJICTBHSI U3 TEOPEMBI
KOCHHYCOB U CHHYCOB, O
IJIOIIAN ONHCAHHOIO
MHOTOYTOJIbHUKA.
3anuceIBaTh U TOKa3bIBATh
(bopMyIIbI ISl HAXO0XKICHUS
TJIOLIAAN TPEYTOJIbHUKA,
paanyCcoOB BIIMCAHHOU U
ONMCAaHHOM OKPYKHOCTEHN
TPEYrOJIbHUKA.

[IpuMeHATh N3yYEHHBIE
OIPEENICHHMS], TEOPEMBI

1 (hOPMYJIBI K PEHICHUIO 3a/1a4

[IpaBusnbHbIE
MHOT'OYTOJIbHUKHU

[TosicHATB, UTO TaKOE LEHTP U
LEHTPAJIBHBIN yTOJI
IIPAaBUJIBHOTO
MHOI'OYT'OJIbHUKA, CEKTOP U
CErMEHT Kpyra.
PopMynIUpPOBaTH:
OTIpENIEIICHHUE NPABUIBHOTO
MHOT'OYT'OJIbHUKA;
CBOMCTBA MPABUIILHOTO
MHOT'OYT'OJIbHUKA.
Jloka3bIBaTh CBOMCTBA
MPaBUJIbHBIX
MHOTI'OYT'OJIbHUKOB.
3anuceIBaTh U Pa3bACHITH
(bopMyIIbI JITHHBI
OKPY’KHOCTH, IIOIIAAH

KpyTa.
3anuceiBaTh U JI0Ka3bIBATh




(GopMyJIbl JUTUHBI AYTH,
IUIOLIA/IU CEKTOpa, POpMYJIbI
JUISL HaXOKJICHUS PaInyCOB
BIIMCAaHHOM U OIIMCAaHHOMU
OKPY>KHOCTEW MPABUIBHOTO
MHOI'OYT'OJIbHUKA.

CTpouTh ¢ MOMOIIBIO
LIUAPKYJIS U JIUHEUKU
IIPAaBWJIbHBIEC TPEYTOJIbHUK,
YEeTBIPEXYTOJIbHUK,
HIECTUYTOJIbHHUK.

[IpuMeHATh N3yYEHHBIE
OIIPELIEIICHUS], TEOPEMBI

U GOpMYyJIbl K PEHICHUIO 33124

JlexapToBbI
KOOPAWHATHI HA
MJIOCKOCTH

11

OnuceIBaTh NPSIMOYTOJIBHYIO
CUCTEMY KOOPAUHAT.
DopMyIUpPOBATH:
ONpe/IeJICHHE YPAaBHEHUS
burypsl, He0OX0UMOE U
JIOCTATOYHOE YCIIOBHS
MapajuieIbHOCTH JIBYX
MPSIMBIX.

3anuchIBaTh U I0Ka3bIBATh
(bopMyIIbl PACCTOSTHUS MEXTY
JIBYMsI TOUKaMH, KOOPJAHHAT
CepeANHBI OTPE3KA.
BriBOguTH ypaBHEHNE
OKPY>KHOCTH, 00I1Iee
YPaBHEHHUE NPSIMOWU,
YPaBHEHHUE NPSIMOU C
YTIIOBBIM KO3 (HUITUEHTOM.
Jloka3eIiBaTh HECOOXOAUMOE U
JIOCTAaTOYHOE YCJIOBHE
napasuieIbHOCTH IBYX
MPSIMBIX.

IIpumeHsTs U3y4YeHHbIE
ompeiesIeHUs], TEOPEMBI

1 (hOPMYJIBI K PEIICHUIO 3a/1a4

Bexkropsl

12

OnuceIBaTh NOHIATHUS
BEKTOPHBIX U CKaJIAPHBIX
BesnnunH. MimmoctpupoBars
IIOHATHE BEKTOpA.
DopMynUpPOBaTH:
ONPEIEIICHNS: MOAYIIA
BEKTOPA, KOJUIMHEAPHBIX




BEKTOPOB, PaBHBIX BEKTOPOB,
KOOPJMHAT BEKTOPa, CYMMBI
BEKTOPOB, Pa3HOCTH
BEKTOPOB, IPOTUBOIOJIOKHBIX
BEKTOPOB, YMHOXECHUS
BEKTOpa Ha YHCJIO,
CKAJIIPHOTO MPOU3BEACHUS
BEKTOPOB;

CBOMCTBA: PaBHBIX BEKTOPOB,
KOOPAMHAT PaBHBIX BEKTOPOB,
CJIO’KEHMS BEKTOPOB,
KOOPAMHAT BEKTOPA CYMMBI U
BEKTOpa Pa3HOCTH JIBYX
BEKTOPOB, KOJUIMHEAPHBIX
BEKTOPOB, YMHOKECHUS
BEKTOpA Ha YUCIIO,
CKAJIAPHOIO IPOU3BEACHUS
JIBYX BEKTOPOB,
IIEPIICHIUKYJIAPHBIX
BEKTOPOB.

Jloka3bIBaTh TEOPEMBI: O
Hax0KJI€HUU KOOPIUHAT
BEKTOpPA, O KOOPAUHATAX
CYMMBI ¥ pa3HOCTH BEKTOPOB,
00 yCJIOBUH KOJUTMHEAPHOCTHU
JIBYX BEKTOPOB,

0 HaXOXKIEHUHU CKaJISAPHOTO
IIPOU3BEACHUS IBYX
BEKTOPOB, 00 YCIOBUU
IIEPIICHIUKYJIIPHOCTH.
Haxonuts xocunyc yria
MEXKy ABYMS BEKTOPaMHU.
IIpumeHsTh U3y4eHHbIE
ONPENIEIICHHUS], TEOPEMBI

1 (HhOpMYJIbI K PELICHUIO 3a/1a4

I'eomerprueckue
npeoOpa3oBaHUs

13

ITIpuBOAUTE MpUMEPEI
npeoOpa3zoBanus puryp.
OnwuceiBaTh IpeoOpa3oBaHuUs
buryp: napauieIbHbIA
NIEPEHOC, OCEBAsE CHMMETPUS,
LEHTpaJIbHASI CAMMETPHSI,
MOBOPOT, TOMOTETHH,
nojooue.

DopMynIUpPOBaTh:
OTpPEJICIICHUS: IBH)KCHHUS;




paBHBIX (PUTYp; TOYEK,
CUMMETPHUYHBIX
OTHOCHUTENBHO MPSMOW;
TOYEK, CHMMETPUYHBIX
OTHOCHUTEIBHO TOUYKH;
burypsl, UMerOIIeH 0Ch
CUMMETpHUH; QUTYPHI,
HMMEIOIIECH HEHTP CUMMETPUH;
no100HBIX (Uryp;
CBOMCTBA: JIBHXKCHHUSI,
MapaJyIeIbHOrO MIEPEeHOCa,
OCEBOM CUMMETPHH,
LIEHTPaJIbHOM CUMMETPHH,
MOBOPOTA, TOMOTETHUH.
Jloka3bpIBaTh TEOPEMBI: O
CBOMCTBaX MapajljIeIbHOTO
IepeHoca, OCEBOU
CUMMETPHUH, LICHTPAJIbHOU
CUMMETPHH, IOBOPOTA,
FOMOTETHH, 00 OTHOIIIECHUH
IUIOIAAEH MOOOOHBIX
TPEYTOJIBLHUKOB.
[IprMeHATh N3yYEHHBIE
ONPEAEIICHHUS], TEOPEMBI

1 (HOpMYJIBI K PEICHUIO 3a/1a4

[ToBTOpEHUE U
CUCTEMATHU3ALIMS
y4e0HOTO
Marepuala

®opMynUpOBaTh U
pPa3bIACHATH OCHOBHOE
TPUTOHOMETPUYECKOE
TOXAECTBO. BhIunciaaTh
3Ha4YECHUE
TPUTOHOMETPUYECKOU
(GyHKUIMU yTiia 0 3HAYEHUIO
OJTHOHM M3 €ro 3aJJaHHBIX
(GyHKUIHH.

PopMynupoBaTh U
JIOKa3bIBATh TEOPEMBI:
CUHYCOB, KOCHHYCOB.
CTpouTh ¢ MOMOUIBIO
LAPKYJIS U JTMHEUKU
IIPAaBUJIbHBIEC TPEYTOJIBHUK,
YETBIPEXYTOJIbHUK,
LIECTUYTOJIbHHUK.
OnuceIBaTh NIPSIMOYTOJIBHYIO
CUCTEMY KOOPIMHAT.
OnuceIBaTh NOHATHUSA




BEKTOPHBIX U CKAJISIPHBIX
BenuuuH. MumocTpupoBarth
MOHSITUE BEKTOPA.

[IpuBOAUTH MpUMEPHI
npeobpazoBanus GUryp.
OmnwuceiBaTh NpeoOpa3oBaHus
¢quryp: napauieabHbIi
MEPEHOC, OCEBasi CAMMETpPHS,
HEHTpajIbHasi CHMMETPHSI,
MOBOPOT, TOMOTETHS,
nojooue.

[IprMeHATh n3ydYeHHBIE
OTIpEJIEIICHHUS], TEOPEMBI

1 GOpMYyJIbI K PELICHUIO 33/1a4

KonTposabHbie padoThI

7 KJace

BxoaHo# KOHTPOJIb

Kontponbshas padora Ne 1 «IIpocreiimme reomerpruueckue GUrypsl U ux
cBoicTBay (CTapToBasi JUarHOCTUKA)

Kontponbshas pabota Ne 2 «TpeyroabHukm»

Kontponbshas paborta Ne 3 «[lapannenbusie nmpsimbie. CymMMa yriioB

TPEYTOJIbHUKA)

Kontponbshas pabora Ne 4 «Okpy>KHOCTB U KpyT. [ 'eoMeTprudecKkue moCTpOCHUS

['omoBasi KOHTpoOJbHAs paboTa

Bcepoccuiickast npoBepouHas padoTta (1o rpaduky, T0MOJTHUTEIbLHBIC Yachl HE

BBIICIISIFOTCS)

BxonHOM KOHTPOJIb

8 ki1ace

Kontponwshas paborta Ne 1 «IlapanienorpaMm u ero BUIBI»»




KontponbsHas padora Ne 2 «Cpenssist TMHHAS TpeyroibHUKa. Tpanenus.
BrircaHHble 1 ONMCaHHBIE YETHIPEXYTOJIBHUKI

Kontponbshas pabora Ne 3 «Teopema ®aneca. [logodue TpeyrolbHUKOBY

KonTtponbsHas pabota Ne 4 «MeTpruyeckre COOTHOUIEHUS B IPSIMOYTOJIbHOM
TpeyroybHuke. Teopema [Tudaropar

Kontponshas paborta Ne 5 «Teopema Daineca. [Tomobue TpeyroasHUKOBY
Kontponbshas padora Ne 6 «MHoroyrojseHuku. [lnoniaas MHOroyrojasHUKa
["omoBast KOHTpOJIbHAS paboTa

Bcepoccuiickas mpoepouHnasi pabota (o rpaduky, TONOJHUTEIbHbIE Yachl HE
BBIJICIISIFOTCS )

9 KJiacc

BxoaHOU KOHTPOJIb
Kontponbshas padora Ne 1 «Pemnienune TpeyroiabHUKOB)
Kontponsnas padota Ne 2 «ITpaBuiibHble MHOTOYTOJTBHUKI
Kontponsnas padota Ne 3 «JlekapToBbI KOOPIUHATHD)
Kontponshas paborta Ne 4 «Bektopbi»
Kontponbshas pabora Ne 5 «I"'eomeTpuueckue npeodpa3oBaHus»
["'omoBast KOHTpOJIbHAS padoTa
Juarnoctuyeckas padora o kypcy «Marematukay 5-9 kiaccoB (B popme OI'9)
Onucanne yue0HO-METOAMYECKOI0 U MATEPUAIBbHO-TEXHUYECKOT0
ol0ecrieyeHnst
o0pa3oBaTeJbHOTO npouecca no npeamery «I'eomerpus»

OcHamienne mporecca OOYYEeHHS MaTeMaTHKe OO0ECTIeUYeHO OuOIMOTEYHBIM
GboHIOM, MTeYaTHBIMHU TTOCOOUSIMHU, a TaKkKe WH(HOPMAITMOHHO-KOMMYHUKATUBHBIMU



CPEICTBAMH, JKPAaHHO-3BYKOBBIMU TOCOOHSMHU, TEXHUYECKUMHU CPEICTBAMH
o0ydeHus, y4eOHO-IIPAKTUIECKUM 000PY10BaHUEM.

1. bubnuoreunsiii poH

HOpMAaTHUBHBIE JOKyMeHThl: CTaHaapT mo martematuke, [IpumepHas mporpamma
OCHOBHOTI'0 00111eT0 00pa30BaHus IO MAaTEMATHKE,

KOMILJIEKTHl Y4€OHHUKOB, PEKOMEHIOBAHHBIX WJIM JIOMYIIEHHBIX MUHUCTEPCTBOM
obOpazoBanusa u Hayku Poccuiickoit denepannu mo reoMeTpuu ais 7-9 Kiaaccos,
Hay4yHas, HaAy4YHO-TIOMYJIsipHAasi, UCTOPUYECKasl JUTepaTypa, yueOHas JuTeparypa,
HeoOXoaumasi AJis MOATOTOBKH JOKIAA0B, COOOIIeHM, pedepaToB, TBOPUECKUX
pabor, nocoOust i TOATOTOBKH W/WIM TPOBENEHUS TOCYAapCTBEHHOU
aTTecTalluyd 10 MaTeMaTHKE 3a Kypc OCHOBHOM IIKOJIBI, CIIPABOYHBIE MOCOOUS
(PHIMKJIONIEINHU, CIIOBAPH, CIIPABOYHHMKHU MO MATEMATUKE W T.II.), METOJIUYCCKUC
MOCOOUS JUTSl YIUTEIIS.

2 .IleuaTHble mocoOus

TaOJIUIBI IO TEOMETPHUH I 7-9 KIIacCOB, B KOTOPBIX IMPEJCTABIICHBI IIpaBUiia
JNEeWCTBUH C YUCIaMU, TaOIUIIBI METPUICCKUX MEP, OCHOBHBIC CBEJICHHS O TUIOCKUX
U TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTrypax, OCHOBHBIE MaTeMaTHYECKHE
(GbOopMyJIbI, COOTHOIICHUS, 3aKOHBI, Tpaduku (YHKIUN, MOPTPETHI BBIJAIOIIUXCS
JesiTeIe MaTEMAaTHKU.

3.MadopmaliioHHbIe CpeCTBA

MyJIbTUMEIUIHBIE 00y4Yalolue TporpaMmMbl U 3JIEKTPOHHBIE YUeOHbIE U3AaHUS 110
OCHOBHBIM pa3jiejlaM Kypca MaTe€MaTUKH, OpPUEHTUPOBAHHBIE HA CHCTEMY
JUCTAaHIMOHHOTO 00y4YeHUs JTUO0 MMEIINE MPOOJIEMHO-TEMATUYECKUN XapaKTep
U 00ecrneunBaroT JOMOJHUTENbHBIE YCIOBHS AJII M3YYEHHS] OTIEIbHBIX TEM H
paznenoB CraHgapra, 3JIeKTpOHHas 6a3a JaHHBIX IS CO3/IaHUS TEMaTHUYECKHX U
UTOTOBBIX PAa3HOYPOBHEBBIX TPEHUPOBOYHBIX M TPOBEPOUYHBIX MATEPHUATIOB IS
opraHu3anud (QpoHTANBHOW Y HHIWBUIYAJIbHOW pabOThl. ITH mOCOOUA
IIPENOCTABISIOT TEXHUUYECKYIO BO3MOXHOCTh IOCTPOEHHUS CHCTEMBI TEKYIIErO W
UTOTOBOI'O KOHTPOJIL YPOBHSI NOJTOTOBKM yyaliuxcs (B TOM uucie B ¢opme
TECTOBOI'O  KOHTpOJIs),  HMHCTPyMEHTaJlbHas  cpeJa IO  MaTeMaTHuKe.
NucTpyMeHTanpHast cpela MpeloCTaBiseT BO3MOXKHOCTb  IOCTPOCHHUS U
UCCJIEIOBAHUS TEOMETPUUECKUX YEPTEIKEH,

4. Texuuueckue cpeacTBa OOy4eHHUs

MYJIbTUMEIUUHBIA KOMIIBIOTED;

MYJIbTUMEIUATPOEKTOD;

AKpaH (HaBECHOMN);

5.Y4eOHo-TipakTHUecKoe 000py10BaHUE

KOMITJIEKT YePTEKHBIX UHCTPYMEHTOB, KOMIUICKTHI TFITAHUMETPUUECKUX U
CTEPEOMETPUUECKUX TN (JIEMOHCTPALIMOHHBIX U Pa3JaTOYHbBIX ).

6. YueOHO-METOIUYECKOE 00ECIICUEHHE.
JlutepaTypa OCHOBHASI M JJOTIOJTHUTEIIbHAS
Jns yanrens



['eomerpus 7,8,9. Mep3msik A.I'. YueOunk

Junaktudeckue Matepuaisl o reometpun. 7 kinacc. B.A. I'yces, A.W1. MensiHuk;
Junaktuueckue Matepuaisl o reoMmetpuu. 8 kinacc. B.A. I'yces, A.W1. MensiHuk;
Junaktudeckue Matepuainsl mo reometpun. 9 knacc. B.A. I'yces, A.W1. MensiHuk;
I'eomerpus 9 knacc. Iloypounsie mansl. T.M. Kynoposa;

3anuMmareinbHas reometpus. A.U. [lepenbman.

Jl1s y4eHUKOB

['eomerpus 7,8,9. Mep3msik A.I'. YueOunk

DnexTpoHHOE yueOHOE mocooue MHTepakTBHAsS MaTemMaTika 5-9

HNuTepHeT pecypcHl :

MunucrepctBo obpazoBanus PO;

http://www.drofa.ru — caiit usnarensctBa «JIpodar
http://www.informika.ru/;

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

http://www.edu.ru/

http://uztest.ru

http://4ege.ru

Tectuposanue online: 5 - 11 kmaccel :  http://www.kokch.kts.ru/cdo/
[Tenarornueckast Mmactepckasi, ypoku B IHTepHET U MHOTO€ Apyroe:
http://teacher.fio.ru

HoBele TexHoMOTHMU B 0Opa3zoBanuu:  http://edu.secna.ru/main/
[TyreBoautens «B Mupe Haykm» 715 IKOJIBHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

Merasanuknonenus Kupumia u Medoaus: http://mega.km.ru
CalThl « DHIUKJIONCIUN SHITUKIONEAU, HAIPUMED:
http://www.rubricon.ru/ ;

http://www.encyclopedia.ru/



http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://uztest.ru/
http://4ege.ru/
http://www.kokch.kts.ru/cdo/
http://teacher.fio.ru/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.ru/~nauka/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
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