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Il. HosicHuTEIbHAA 3aNIMCKA
IIporpamma nuist 7-9 kaaccos
Hacrosimas paboyas nporpaMmma o reoMeTpuu B 7 Kjlaccax IpeAHa3HayeHa:
e U1 pealu3alMd OCHOBHBIX O0pa30BaTElbHBIX IPOrpaMMm OCHOBHOTO  00IHIEro
obOpa3oBaHus,
® JUIs peasu3alluy aJJallTHPOBAHHBIX OCHOBHBIX 00pa3zoBaTenbHbIX nporpamm (AOOII) mpu
IOJYyYeHUH  OOpa3oBaHMsl ~ COOTBETCTBYIOILEIO  YPOBHA  OOydYarOUIMMHUCH — C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3]I0pOBbsi B ciydasx, ecau BapuanT AOOII no
pe3yibTaTaM M CpPOKaM €€ OCBOEHHsI COOTBETCTBYET (pelepanbHbIM I'OCYAApCTBEHHBIM
oOpasoBatenbHbIM cTangaptam (PI'OC) u comocTaBUMO C pe3yiabTaTaMd M CPOKaMu
OCBOCHMS 00yUaIOIIUMUCS, HE UMEIOIUMH OTPaHUYEHUH 110 BO3MOXKHOCTSIM 3JJ0POBB.

Hacrosimass pabGoudas mnporpamma c¢hopMHUpOBaHa B COOTBETCTBHUHM C TpeOOBaHUIMH,
YTBEPKACHHBIMU:

- MenepanbHbIM 3aK0HOM OT 29 nekadpst 2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®enepanuny» (B pen. Penepanbhbix 3akoHOB 0T 17.02.2021 Ne 10-D3, ot 24.03.2021 Ne 51-D3
otT 05.04.2021 _Ne 85-@3, ot 20.04.2021 Ne 95-®3, ot 30.04.2021 Ne 114-D3, ot 11.06.2021 Ne
170-®3, ot 02.07.2021 Ne 310-D3, ot 02.07.2021 Ne 351-D3);

- @enepa’bHbBIM TOCYAAPCTBEHHBIM 00pa30BaTEeNbHBIM CTAHJAPTOM OCHOBHOI'O OOILEro
o0Opa3oBaHus, YTBEpPXKICHHBIN INpHukazoM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oeneparun ot 17.12.2010 Ne 1897 «O06 yTBep>KIeHUH U BBEACHUU B JCCTBHE (enepalbHOTO
roCyJapCTBEHHOT0 00pa30BaTEeIbHOIO CTaHAapTa OCHOBHOIO o0mero obpa3zoBaHus» (c
u3MeHeHussMu ot 29 nexabps 2014 roma Nel644 «O BHeceHWHM HM3MEHCHHMHA B IpUKa3
MunncrepctBa obpazoBanus u Hayku P® ot 17 gexabps 2010 rogaNe 1897 «O6 yTBepKIaeHUH
®I'OC ocHoBHOTO O0OIIEr0 obOpa3zoBanus», oT 31 mexabps 2015 roma Ne 1577 «O BHeceHuu
U3MeHeHUH B (hefiepasibHbI rOCy1apCTBEHHBIH 00pa30oBaTeIbHbI CTaHIAPT OCHOBHOT'O OOIIEro
o0pa3oBaHUM, YTBEPKACHHBIM IpHKa3oM MuHucTepcTBa 00pa3zoBaHMs W Hayku Poccuiickoit
Oeneparuu ot 17 nexadps 2010 roga Nel897»); (manee - ®I'OC OOO) (nns 5-7 kiaccos, a
Takxke Ui 8-9 kiaccoB oOpas3oBaTeNbHBIX opraHuzanuii, peaausyroummx PI'OC ocHOBHOTroO
oOuiero oopazoBanus B 2021-2022 yueOGHOM roly B MUJIOTHOM PEXHUME);

- [TocranoBnenueMm ['maBrHoro I'ocynapcTBeHHOro canurapHoro Bpada Pocculickoit ®enepanuun
«O6 yrBepxaenun Canllun 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOJIOTHYECKHEe TpeOOBaHUS K
YCIIOBUSIM M OpTraHu3aluy 00ydeHus B 0011eo0pa3oBaTeNbHbIX yUpeKICHUIX» oT 29.12.2010 Ne
189, (3apeructpupoBano B Muntocte Poccuiickoit denepanuu 03.03.2011 Ne19993);

- CaHHUTapHO-’MUAEMUOIOTHYECKUMH TpaBuiaMu u HopmatuBamu CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUEMHOJIOTHYeCKe TpeOOBaHUS K YCIOBUSIM M OpraHU3aluud OOy4yeHHs B
0o011e00pa3oBaTeNbHbIX — YUPEKICHUSIX», yTBepkaeHHbIMM [locTtaHoBieHuem ['nmaBHOTO
canutapHoro Bpaya Poccuiickoit ®enepannn ot 29.12.10.Ne 189;

- IIpuka3z MunuctepcTBa oopazoBanus u Hayku Poccuiickoit @enepauuu ot 17 nexkadps 2010 r.
Ne 1897 «OO0 ytBepxneHuu (eaepalbHOrO TOCYIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAAPTA
OCHOBHOTO 0bmero oopazoBanusi» (B pen. [IpukazoB Muno6prayku Poccun ot 29.12.2014 No
1644, or 31.12.2015 Ne 1577, ot 11.12.2020 Ne 712);

- IIpuka3 MunucrepcTBa npocsenienus Poccuiickoit @enepanuu ot 22 mapra 2021 1. Ne 115
«O6 yrBepxxaenuu Ilopsaka opraHM3alvy U OCYIIECTBIECHUS 00pa30BaTENbHOM AEATEIbHOCTH
[0 OCHOBHBIM 00I11€00pa30BaTENbHBIM MporpaMmaM - 00pa30BaTeIbHBIM IPOrpaMMaM
HAYaJIbHOTO 00IIET0, OCHOBHOTO OOILEro M CpeTHEro o0iero 00pa3oBaHus»;

- Pacnopspkenue IlpaBurensctBa Poccuiickoit ®enepaunu ot 24.12.2013 Ne22506-p«O06
yrBepkaeHnn  KoHumenuuu pa3BuTHs —MaTeMaTHyeckoro oOpasoBaHus B Poccuiickoit
Denepanuny;

- [Iucemo MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 23 oktsi6ps 2019 r. Ne Bb-
47/04 «O06 uCcToIB30BaHUH PA0OUUX TETPAICH»;

- IIpukaszom MunucrepcrBa npocsemienus Poccuiickoit @enepanun ot 20 mast 2020 r. Ne 254
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«O0 yTtBepxaeHUU (eaepaabHOro nepeuHs y4eOHUKOB, JOMYUICHHBIX K HCIOJIb30BAHUIO NPU
peanu3all UMEIOIIUX TOCYJapCTBEHHYIO aKKpPEAWUTAIMI0O 00pa3oBaTeNbHBIX MpPOTrpaMM
Ha4aJIbHOTO OOIIEer0, OCHOBHOTO OOIIET0, CPEAHEro OOIIero oOpa3oBaHUs OpraHU3AIUSIMU,
OCYIIECTBIISIIOUIMMHA 00pa30BaTeNbHYIO0 ACATENbHOCTEY (B pen. [Ipuka3zoB MuHDpoCBemeHHS
Poccuu ot 23.12.2020 Ne 766);

- YcraBoM  MyHHMIMIAIBHOTO  Ka3eHHOTO  0O0IIE00pa3oBaTENbHOTO  YUPEKICHHS
«KappiMkapckas cpensisi 001meo0pa3oBaTesbHas IIKOJIAY;

- OcHOBHOW  00pa3oBaTeNpbHOW  MPOrpPaMMON  OCHOBHOrO  0Omero  oOpa3oBaHHS
MyHUIIMITaTBFHOTO Ka3eHHOro 001eo0pa3oBaTeibHOr0 yupexxaenus «KapbiMkapckas cpemHss
00111e00pa3oBaTesibHas IIKOJIaY;

- -Y4eOHBIM IJJAHOM OCHOBHOTO 00mero o6pa3oBaHuss MyHUIMIIATBHOTO Ka3eHHOTO
oOmieoOpaszoBarenbHOro yupexaeHus: «KapsiMkapcekas cpensas oOuieo0pasoBarenbHas MIKOIa»
Ha 2021-2022 y4ueOHbIii o,

- -llonoxennem o paboueil mporpaMme y4eOHBIX MPEAMETOB, KYypcOB MYHUIIMIAIBHOTO
Ka3eHHOT'O 00111e00pa3oBaTeIbHOIO YUpEXKICHUS «Kappimkapckas cpenHsis
o0ureo0pa3oBareabHast MIKOIay.

OOpazoBanne B COBPEMEHHBIX YCIOBHUSX NPU3BAHO O0ECeUUTh (DYHKIIMOHAIHHYIO
IPaMOTHOCTh M COLMAIBHYIO aJanTaluio oOydyarolluXcs Ha OCHOBE IPHOOPETEHHUS HWMH
KOMIIETEHTHOCTHOTO OIbITa B cepe ydeHus, Mo3HaHUA, MPO(HecCHOHATLHO-TPYA0BOIO BBIOODA,
JMYHOCTHOTO  pa3BUTHA, LEHHOCTHBIX  OpPHUEHTAlMH W  CMBICIOTBOPYECTBA.  JTO
npefonpeaessieT HalpaBIeHHOCTh Lenei oOydeHuss Ha (GOPMUPOBAHUE KOMIIETEHTHOM
JMYHOCTH, CIIOCOOHOW K JKMU3HEACATENIFHOCTH W CaMOOINPENEICHUI0 B WH(POPMAIMOHHOM
oO1iecTBe, SCHO MPEJCTABIAIONICH CBOM MOTEHIMAIbHBIE BO3MOXKHOCTH, PECYpPChl M CHOCOOBI
peanu3aniy BEIOPAaHHOTO JKU3HEHHOT'O ITyTH.

e o0yyeHnsi reoOMeTPHH:

® OBJIAJICHME CUCTEMONM TIEOMETPUYECKMX 3HAHUW M yMEHUH, HEOOXOAMMBIX IS
OPUMEHEHHS B TPAKTHUYECKOW JEATEIBHOCTH, W3YYEHHUS CMEXKHBIX JUCIHILINH,
MPOJIOIKEHUSI 00pa30BaHUs;

® HHTEIUIEKTyaIbHOE pa3BUTHE, (HOPMUPOBAHHE KAUeCTB JIMYHOCTH, HEOOXOIMUMBIX
4eJIOBEKY JJIsl MOJHOLIEHHOW XU3HM B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTb
MBICIIH, KPUTHYHOCTh MBIIUICHAS W WHTYHIHUH, JIOTHYECKOE MBIIIICHHE, JJIEMEHTHI
QITOPUTMUYECKON KYJIbTYphl, MPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIIOCOOHOCTh K
IIPEOIOJIEHUIO TPYJHOCTEM;

e (QopmupoBaHUE MpEACTaBICHUI 00 UAESIX U METOAAaX MaTeMaTHKU KaK YHHUBEPCAIbHOTO
A3bIKa HAYKU M TEXHUKHU; CPEACTBA MOJIETUPOBAHMSI IBJICHUN U MPOLIECCOB;

® BOCHNHUTAHWE KYJIbTYphl JIMYHOCTH, OTHOIICHHWS K MareMaThKe Kak K dYacTu
00IIeYeTOBEYECKOW KYyJIbTYphl, MOHWMAHHUS 3HAYMMOCTH MAaTeMaTHKH Uil Hay4HO-
TEXHUYECKOTO Mporpecca;

[Ipenmomnaraercs peanu3oBarthb KOMIIETEHTHOCTHBIH, JMYHOCTHO-OPHUEHTUPOBAHHBIH,
JeSITeIbHOCTHBIH MOIX0bI, KOTOPBIE ONMPEEIAIOT 3a4a4i 00yUECHUS:

® TMpUOOpeTeHHe 3HAHWA W YMEHHH I UCIIONB30BaHMs B MPAKTHYECKON JEATEIFHOCTH H
MMOBCEAHEBHOM XKU3HU;

e OBJaJeHHE Croco0aMM TO3HABaTEeNbHOW, HH(OPMAIIMOHHO-KOMMYHUKATUBHOM U
pedeKCUBHON AEATENbHOCTH

® OCBOEHHE I[I03HABATEIbHOM, HH(OPMALMOHHOW, KOMMYHHKAaTUBHOM, pedIeKCUBHOI
KOMITETCHITHSIMU;

® OCBOEHHE OOIMIEKYIbTYpHOU, MPAKTUYECKONH MaTeMaTHUECKOM, COIMAIbHO-TUYHOCTHON
KOMITETEHIIMSIMHU, YTO MPEIoIaraer:

- obwexyremypuylo komnemenmuocms (GOPMHUpPOBaHUE TPEICTABICHUH 00 HACIX |
METOAaX MaTeMaTHKH, O MaTeMaTHKe KaK YHHMBEPCAJIbHOM S3bIKE HAyKH, CPEICTBE
MOJICIMPOBAaHMUS  SIBIIGHMH W TporieccoB;,  (GopMHpOBaHWE  TOHHMaHHUS, YTO
reoMeTpuueckue (opMbl  SBISIOTCS  WACATM3HPOBAHHBIMU  00pa3zaMH  pealbHbIX
00BEKTOB);



- NPaKmu4eckylo MamemamuyecKyro KomnemenmHocms (OBJaJIeHUE SI3bIKOM T€OMETPUU B
YCTHOW W THCHBMEHHOM QopMe, T€OMETPUUYECKUMH 3HAHUSAMH M YMEHMSIMH,
HEOOXOIUMBIMU  JJI1 M3y4YEHHUS IIKOJbHBIX E€CTECTBEHHO-HAYYHBIX JUCIUILINH;
OBJIA/ICHUS TPAKTUYECKUMHU HABBIKAMH HCIIOJIb30BAHHS TEOMETPUUYECKUX HHCTPYMEHTOB
TUTsl 1300pakeHus (pUryp, HaxXOXKICHUS UX Pa3MEPOB);

- COYUANbHO-TUYHOCMHYIO  KOMHemeHmHocmb  (Pa3BUTHE  JIOTMUECKOIO  MBIILUIEHUS,
QITOPUTMHUYECKON KYJIBTYPBI, MPOCTPAHCTBEHHOI'O BOOOpaXEHUsI, MHTYULIUU, KOTOpHIE
HEOOXOAUMBI ISl IPOJOJDKEHUST 00pa3oBaHUs M Ui CAMOCTOSITENILHON JIEATENIbHOCTH;
(dbopMupoBaHHUE YMEHUS MPOBOAUTH APIYMEHTAIIMIO CBOETO BHIOOpA MM XOJa PEUICHUS
3a/layM; BOCOIUTAHUE CPEJCTBAMH MaTEMaTHUKU KYJIbTYphl JIMYHOCTU Yepe3 3HAKOMCTBO C
HCTOpUEN T'€OMETPUH, IBOIIOLUEN Nr€OMETPUUECKUX UAEH).

Komnemenmnocmmuslii nooxo0 OnpeAeisieT CIACAYIOINIHME OCOOCHHOCTH MpPEIbsSBICHUS
colepkaHusi 00pa3oBaHUS: OHO TPEACTaBIEHO B BHJE TPEX TEMATUYECKUX OJIOKOB,
obecreunBaOIUX  (QOpPMUPOBaHME KOMIETeHIMH. B  mepBom 0Oioke mpencTaBleHBI
TUAAKTUYECKUE eUHUIIbI, 00ECIeunBalOIIe COBEPILIEHCTBOBAHNE T€OMETPUYECKUX HaBBIKOB.
Bo BTOpOM - auMgakTHUeCKHE €IUHUIIBI, KOTOPBIE CONEpP)KAaT CBEACHHS M3 MCTOPUH T€OMETPHUH.
OT1o conep)kanue oOydeHHs SIBISETCSl 0a30M A pa3BUTHA KOMMYHHMKATHBHON KOMIIETEHIIUU
yuamuxcsa. B Tperbem OllOKe MpECTaBICHBI JAMJAKTHUSCKUE EIUHHUIBI, OTPAKAFOIIHE
UH(POPMAIIMOHHYIO KOMIIETEHLIMIO M OOECIeUMBAIOIME Pa3BUTUE Y4e€OHO-TIO3HABATENBFHOU U
pebIeKCUBHON KOMITETEHIIUM.

[Tpuniume! oTOOpa collepkKaHus CBA3aHBI C MMPEEMCTBEHHOCTBIO IIeNieil 00pa3oBaHusl HA pa3JIHy-
HBIX CTYNEHSX M YPOBHSIX 00y4YEHHS, JIOTUKON BHYTPUIIPEIMETHBIX CBS3EH, a TAKXKE C BO3PACTHBIMU
0COOEHHOCTSIMHU PA3BUTHUS YHALTHXCS.

JIuunocmnasa opuenmayus  0OPa30BATEIFHOTO  TPOIECCA  BBISBISET  MPUOPHUTET
BOCIIMTATENbHBIX M pa3BUBAOMIUX Lejell o0ydyeHus. CrnocoOHOCTh ydYalluXcsi MOHUMATh
OPUYMHBI W JIOTHKY pPa3BUTHS MAaTeMaTHYECKUX MPOLIECCOB OTKPBHIBAET BO3MOKHOCTH IS
OCMBICTICHHOTO BOCIPHUSTHS BCErO pa3HOOOpa3nsi MUPOBO33PEHUYECKHX, COLIMOKYIBTYPHBIX CHCTEM,
CYIIECTBYIOIIUX B COBPEMEHHOM MHpe. Cuctema y4eOHBIX 3aHATHN MPHU3BaHA CIOCOOCTBOBATH
pPa3BUTHUIO JIMYHOCTHOW caMOUJEHTU(UKAIMY, TYMAHUTAPHON KYJIbTYphl IIKOJIBHUKOB, WX
NPUOOIIEHHUIO K €CTECTBEHHO-MAaTeMaTHIECKOH KyJIbTYpe, MOTHBALMH K COIMAILHOMY MTO3HAHHIO
¥ TBOPUYECTBY, BOCIUTAHHUIO JIMYHOCTHO U OOIIECTBEHHO BOCTPEOOBAHHBIX KAueCTB, B TOM YHCIIE
IPaXIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jeamenvnocmublii.  n00X00 OTPAXAeT CTPATErHI0O COBPEMEHHOM  00pa3oBaTeNIbHOM
MOJIUTHKH: HEOOXOAMMOCTh BOCIHMTAaHHMS 4YeJOBEKA M TPAXIAHWHA, HHTETPUPOBAHHOTO B
COBPEMEHHOE €My OOIIEeCTBO, HAIeIEHHOIO0 Ha COBEPIIEHCTBOBAHME 3ITOr0  OOIIECTBa.
Cucrema ypoKOB COPHMEHTHpPOBAHA HE CTOJBKO Ha MepeAady «TOTOBBIX 3HaHMI», CKOJBKO Ha
dbopMupoOBaHUE AKTUBHOM IUYHOCTH, MOTHMBHUPOBAHHOW K CaMOOOpa3zoBaHMIO, 0OOamaromiei
JOCTaTOYHBIMHA HaBBIKAMH M TICUXOJIOTHYECKUMH )CMAHOBKAMH K CaMOCTOSITEIbHOMY ITOHCKY,
0TOOpY, aHAIKM3y U MCIOJb30BAHUIO HHPOPMAIIUU. DTO TOMOXKET BHITYCKHHUKY aallTUPOBATHCS B
MHpe, TAe 00beM HMH(OpPMAIMH pPACTET B TE€OMETPUYECKOW IPOTPECCHHU, T/€ COLHUAIbHAS H
npodeccuoHanbHasl yCIENTHOCTh HAPSIMYIO 3aBHCST OT MO3UTUBHOTO OTHOIICHUS K HOBAIUSM,
CaMOCTOSTEIIFHOCTH MBIIIICHUS W HWHUIMATHBHOCTH, OT TOTOBHOCTH MPOSBIISITH TBOPYECKHMA
HOJXOJ K JIeNy, MCKaThb HECTaHJapTHbIE CIIOCOOBI pelleHHs MpoOsieM, OT KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS C JTFOIbMH.

Junaktudeckass MoJenb OOy4eHHUs M MEeJarormyeckhe CpeicTBa OTPaKAIOT MOJAEPHH3AILINIO
OCHOB y4eOHOTO Tpoliecca, X NMEePEOPUECHTAINIO HA JOCTH)KEHHE KOHKPETHBIX PE3yNIbTaTOB B
BUJIe€ CPOPMHUPOBAHHBIX YMEHUH U HABBIKOB YUaIIUXCsl, 000OIIEHHBIX CIOCOOOB AEATEIbHOCTH.
dopMHpOBaHUE TIETOCTHBIX TPEACTABICHUH O TEOMETpHH OyIeT OCYIIECTBIATHCS B XOJE
TBOPYECKOH NEATENPHOCTH YUYAIIMXCSl Ha OCHOBE JMYHOCTHOI'O OCMBICIEHUS T'€OMETPHUYECKUX
(dakTOB ¥ SABIEHWI. 0c0O00€ BHUMaHUE YIEINsSeTCs TO3HABATEbHOW aKTUBHOCTH YYAIIUXCSI, X
MOTHUBUPOBAHHOCTH K CaMOCTOSITEIbHOM YyueOHOW paboTe. DTO mpeamonaraer Bce Ooiee
IIMPOKOE WCIOIh30BaHUE HETPAIUITMOHHBIX ()OPM YPOKOB, BTOM YHCJI€ METOIUKHU JIEIOBBIX U



POJIEBBIX UTP, MPOOIEMHBIX TUCKYCCHM, MEKIPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB HT.]I.

[Inanupyercs UCMOIB30BAHKE CIAEAYIOMIMX TEXHOJIOTUM B MPETOJaBaHUU MIPEAMETA:

® TEXHOJIOTUU MOJHOTO YCBOCHUS;
® TEXHOJOrMu OOy4YeHHS Ha OCHOBE pEIlIeHHUs 3a]1ay;
® TEXHOJOTUU O0yUYEHHS Ha OCHOBE CXEMAaTUYECKUX M HOBBIX 3HAKOBBIX MOJIEIEH.

Jl71s ecTeCTBEHHO-MaTEeMaTUYECKOTO 00pa30BaHUs IPUOPUTETHBIM MOXKHO CUUTATh pa3BUTHE
YMEHUN CaMOCTOSITEJIbHO M MOTHBUPOBAHHO OPraHU30BBIBATH CBOKO IO3HABATEIBHYIO,
MCIIOJIb30BATh AIEMEHThI MPUYUHHO-CIIECTBEHHOTO U CTPYKTYPHO- (DYHKIIMOHAILHOTO aHalln3a,
OTIPE/ICIIATh CYIIECTBEHHBIC XapAaKTEPUCTHKU MU3y4aeMOro 00bEKTa, CAMOCTOSTEIHHO BEIOMPATH
KPUTEPUU JIJIS1 CPABHEHHUSI, COIIOCTABIICHUS, OLICHKU U Kiaccuukanuu oObEKTOB - B IPOrpaMMe
3TO SIBJISIETCS] OCHOBOM JUIs LieJIenoIaraHusl.

I/I3y'1e}me reoMeTpuu B 7-9 knaccax HamnpaBJICHO HA JOCTUKCHUE CJTCAYIOIIMX neJIei:

Hanpasnenue Komnerenmuun
pa3BUTHS

® DPA3BUTHUC JIOTHYCCKOI'O U KPUTUICCKOI'O MBIIIJICHHUA, KYJIBTYPhI pCUH;
® BOCIIMTaHHC KadC€CTB JIMYHOCTH, 06CCHC‘II/IB3IOHII/IX, YBAXKCHUC K
HUCTHUHC W KPUTHYCCKOI'O OTHOIICHHA K COOCTBEHHBIM H JYyXKUM

CYXKJICHUSM;
e ¢dopMUpOBaHHE Yy YyYAIIMXCA WHTEIJICKTYaJbHOM UYECTHOCTH U
JInunocTtHOE OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOAOJCHHIO  MBICIUTEIBHBIX

CTepeOTI/IHOB, BBITCKAOIIINX U3 06I)II[6HHOFO OIIbITA

¢ (GopMHUPOBaHHE KAYSCTB MBIILICHUS, HEOOXOAUMBIX I aJanTallid B
COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTRBE;

L] paBBI/ITI/Ie I/IHTepeca K MaTeMaTI/IqGCKOMy TBOp‘IGCTBy n
MaTEMaTHUYECKUX CIIOCOOHOCTE

e ®dopmMmupoBaHHE TPEACTABICHUN 00 UAESX M O METOJaX MaTeMaTHKU
Kak 00 yHHBEpPCAJIbHOM  f3bIKE HAyKM M  TEXHHKH, YacTH
o011euen0BeYecKoil KyJabTyphl;

e VYMeHHE BHJETh MaTE€MaTHYECKYIO0 3aJadyy B OKpYKAIOLIEM MHDE,
WCTIOJBh30BaTh MAaTEMaTHUECKHUE CPEJCTBA HATIATHOCTH (PHCYHKH,
MeranpeaMETHOE | YepTeXHU, CXEMBI) Ul WILTIOCTPALIH, HHTEPIPETALUH, apTyMEHTAIlUH;

e OsBnajsieHWe YMEHHEM JIOTHYECKHM OOOCHOBBIBATH TO, YTO MHOTHE
3aBUCHUMOCTH, OOHapyK€HHbIE IIyTeM pAacCMOTPEHMS]  OTIEJIbHBIX
YaCTHBIX CIIy4aeB, UMEIOT 00lliee 3HaUeHUE U paclpOCTPaHSIOTCS Ha BCe
¢burypsl omnpeAeNeHHOro BHAA, U, KpPOME€ TOro, BbIpadaThHIBATh
NOTPeOHOCTh B JIOTHYECKOM 000CHOBaHMH 3aBUCUMOCTEH

e BplsgBlIeHHE MPaKTUYECKONW 3HAYUMOCTH HAyKH, €€ MHOT0OOpa3HBbIX
MPUJIOKEHNH B CMEXHBIX TUCHUIUIMHAX W MOBCEIHEBHOU NIEATEIBHOCTH

JTIOJICH;
[IpenmeTtHOE e (Cosnmanue dbyHIamMeHTa hila e MaTEMaTUIECKOTO pa3BUTHS,
hopmupoBaHUs MEXAHN3MOB MBIIIJICHNS, XapaKTEePHBIX VTS

MaTeMaTUUYECKOM eI TeIbHOCTH.

Ha ypoBHe ocHOBHOTO 00111€T0 00pa30BaHus 3a/1a4M yUeOHbIX 3aHATHI ONpeIeIeHbl KaK
3aKpEIUICHNE YMEHHUW pa3/IessaTh MIPOLIECCHl Ha ATAlbl, 3BEHbS, BBIACIATH XapaKTEpPHbIE
NPUYHHHO-CJIEICTBEHHBIE CBS3U, ONPEEIIATh CTPYKTYpPY 00BbEeKTa MO3HAHUS, 3HAUUMBbIE
(GyHKIIMOHAIbHBIE CBSA3HM U OTHOIIEHUS MEXAY YaCTSIMHU LEJI0r0, CPaBHUBATh, COMIOCTABIIATS,
KJIacCU(UIUPOBATh, PAH)KUPOBATh OOBEKTHI 10 OJTHOMY MJIM HECKOJIbKUM MPEATI0KEHHBIM
OCHOBaHUSM, KpUTepusM. [IpuHIunuanbHoe 3HaueHre B paMKax Kypca IpruoOpeTaeT yMeHue
pasnuyath (akThl, MHEHUS, 10Ka3aTeIbCTBA, TUIIOTE3bl, AaKCHOMBI



[Tpu BBIONIHEHNH TBOPYECKUX pabOT (HOPMUPYETCS YMEHUE ONPEIEIATh aJeKBaTHbIE
CHocoO0BI pelIeHrs: yu4eOHOM 3a1aun Ha OCHOBE 3aJJaHHBIX aJITOPUTMOB, KOMOMHUPOBATh
U3BECTHBIE AJITOPUTMBI IEATEIIBHOCTU B CUTYalUsIX, HE IPEIOIAraloIliuX CTaHJapTHOTO
IIPUMEHEHHUS OJIHOTO U3 HUX, MOTHBUPOBAHHO OTKA3bIBaThCs OT 00pa3lia AesITEIbHOCTH, UCKATh
OpPUTHHAJIbHBIE PELICHUS.

VYyamuecs: J0JDKHBI TPUOOPECTH YMEHHUS 110 (POPMHUPOBAHUIO COOCTBEHHOTO aITOPUTMA
peleHHs T03HABaTENbHbIX, POPMYJIMPOBATh POOJIEMY U LIETIH CBOEH pabOThI, ONIpeeNTh
aJIeKBaTHBIEC CIIOCOOBI M METOJIbI PEILICHHS 33]]a4H, IPOTHO3UPOBAThH OXKHJIAEMbIi pe3yabTaT U
COIIOCTABJISAITh €r0 C COOCTBEHHBIMU I'€OMETPUUECKUMH 3HAHUAMU. Y YalUecs 10JIKHbI
HAY4YMUTHCS MPEACTABIATh PE3YJIbTAaThl MHIMBUAYAIbHONW U IPYNIIOBON O3HABATEIBHOM
JesITeIbHOCTH B (hopMax KOHCIIEKTa, pedepaTa, peleH3nu.

Ha ypokax yuamuecs Moryr Oosiee YBEpPEHHO OBJIAJETb MOHOJOIMYECKOH U
JIMAJIOTUYECKON peubl0, YMEHUEM BCTyNaTh B pPEUEBOE OOILEHME, Yy4acTBOBaTb B JAMAJIOre
(moHUMaTh TOYKY 3pEHMs coOecelHMKa, IPHU3HABaTh NPaBO HAa MHOE MHEHME), NPUBOAUTH
OpUMEpHI, MOAOUPATh apTyMEHTHI, Nepedpa3upoBaTh MbICTh (OOBACHATh «HMHBIMU CIIOBAMHI),
(bopMyarpoBaTh BbIBOIBI. J{JIsl pelieHns M03HaBaTENbHbIX 1 KOMMYHUKATUBHBIX 33Ja4 yJalUMCs
npeaIaraeTcs HCIONb30BaTh PA3IMYHbIE WCTOYHUKH HMH(GOPMAIMH, BKIIOYAsl SHIUKIIONEIUM,
CJIOBapH, WHTEPHET-pecypchl U Jpyrue 0a3bl JaHHBIX, B COOTBETCTBUM C KOMMYHHUKAaTHBHOMN
3amavel, chepoil U cuTyanuel OOIIEHUs OCO3HAHHO BBIOMPATh BBIPA3UTEILHBIE CPEICTBA SI3bIKA U
3HAKOBbIE CUCTEMBI (TEKCT, TabInIa, CXeMa, ayAMOBU3YaIbHBINA P U Jp.).

AKIEHTUPOBAHHOE BHHMaHHE K TPOAYKTHBHBIM (opMaM yueOHOW JeATeNbHOCTH
HpeAIoaraeT aKTyaIU3alHi0 UHGOPMAYUOHHOU KOMNEmeHmHOCmU yuawuxcs: (OpMHpPOBaHUE
[POCTEHIINX HaBBIKOB pabOThI C ICTOUHUKAMH, MaTepUaIaMu.

bonbiyto  3HaUMMOCT  OOpa3oBaHMs COXPAHSCT UHPDOPMAYUOHHO-KOMMYHUKAMUBHAS
0esamenbHOCmb yuauuxcs, B paMKax KOTOpPOM pa3BUBAIOTCSl YMEHHUS U HaBBIKM ITOMCKA HYXHOU
uHGOpPMALMU 1O 33JaHHOM TeMe B MCTOYHHMKAX PA3IMYHOIO THUIIA, W3BJICUYEHUS HEOOXOAMMOMN
MH(pOpMAIMM U3 UCTOYHUKOB, CO3JAHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMax (TEKCT, Tabiuua,
rpaduk, Iuarpamma, ayJauoBU3YallbHbIA Psi U JIp.), epeBojia MHGOPMALMU U3 OHOW 3HAKOBOM
CHUCTEMBI B JPYrylo (M3 TEKCTa B TaOJUIly, U3 ayJAHOBHU3YaJbHOTO psAla B TEKCT U Jp.), BEIOOpa
3HAKOBBIX CHCTEM aJ€KBATHO IIO3HABATEIbHOM W KOMMYHUKAaTHBHOM CHUTyalluH, OTAEJIECHUS
OCHOBHOM HH(pOpMallMd OT BTOPOCTENEHHOM, KPUTUYECKOTO OLIEHUBAHMS JOCTOBEPHOCTHU
NOJTy4eHHOW MH(OpMaLnK, epeladud coepKaHus HHPOPMAIUU aJIeKBaTHO MOCTABJIEHHOH Lienu
(cxaro, TOJIHO, BEIOOPOYHO). Yyaluecs JOJKHBI YMETh pa3BEPHYTO OOOCHOBBIBATH CYXKIICHUS,
JlaBaTh OINpeJeNieHNs, NMPUBOAUTH JOKa3aTeldbCcTBA (B TOM YHUCIE OT HNPOTHUBHOIO), OOBACHSITH
U3yYEHHBIE IIOJIOKEHUSI HAa CaMOCTOSATENBbHO MOJOOPAHHBIX KOHKPETHBIX MpUMepax, BIAAETh
OCHOBHBIMH BU/IaMH ITyOJUYHBIX BBICTYIJIEHUH (BBICKa3bIBAHUS, MOHOJIOT, TUCKYCCHS, TOJIEMHUKA),
CIIeZIOBaTh 3TUYECKMM HOpPMaM M IpaBWilaM BeeHUs auanora, nucnyra. [Ipeamonaraercst yse-
PEHHOE HCIOJIB30BAHUE YYAIIUMHUCSA MYJIBTUMEAUNHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTUI
Juig 00paboTKU, Mepeayu, cucTeMaTu3aluy UHpopMalyy, co3laHus 0a3 JaHHBIX, NPe3eHTalun
PE3YNbTAaTOB I103HABATENILHON U IIPAKTUUECKOH JEATEIIEHOCTH.

CrangapT OpUEHTHMPOBAH Ha BOCIHUTAHUE MIKOJbHUKA-TpaXJaHWHA W marpuora Poccuw,
Pa3BUTHE TYyXOBHO-HPABCTBEHHOIO MHUpA IIKOJBbHHMKA, €r0 HALMOHAIBHOIO CAMOCO3HaHUS. OTH
MOJIOKEHUS HAIUIM OTPaXEHHWE B COJEpKaHUU ypokoB. B mporecce oOyueHHs JOIKHO OBITh
chopMupoBaHO yMeHHE (HOPMYTHPOBATH CBOM MHUPOBO33PEHUECKUE B3IJIAAbI M HA 3TOH OCHOBE -
BOCITUTAHUsI TPAKIAHCTBEHHOCTH U MATPUOTH3MA.

Cpoku peanus3anuy NporpaMmabi:
[Tporpamma paccuntana Ha 3 roja
OO0mas xapakTepucTUKA Kypca reoMeTpum B 7-9 kiaccax
B Kypce ycIOBHO MOXHO BBIIEIUTH CIEAYIOIIUE COACp)KaTenbHble JMHUM: «HarmsagHas
reometpusi»,  «l'eomerpudeckue  urypsl», «3MepeHne = reoMEeTpUYECKUX  BEIUYUHY,
«Koopaunatsl», «Bektope», «Jlornka n MHOXKeCTBa», «I'€OMETpHsl B ICTOPUIECKOM Pa3BUTHI.
Marepuan, otHocsmuics kK JuHEAM «HarmsgHas rteomerpus»  (9JIEMEHTHl  HArJISTHOU
CTEPEOMETPHH), CIOCOOCTBYET PAa3BUTHIO MIPOCTPAHCTBEHHBIX MPEJICTABICHUI yJaIIUXCsl B paMKax



W3y4YEHUS ITITAHUMETPUH.

Conepxanue pa3nenoB «I eomerpuueckue Guryps» u «3MepeHre reOMeTpHYeCKUX BETUIHHY
HAIeJICHO Ha TOJyYeHHE KOHKPETHBIX 3HAHMM O TEOMETPUYECKON (UType Kak BaKHEHIIECH
MaTeMaTu4ecKol MOJENM Ul ONMCaHWs OKpyskaromiero mupa. CHCTeMaTHYecKoe H3Yy4eHUe
CBOWCTB TeOMETpUYECKUX (UTYyp TO3BOJIUT Pa3BUTh JIOTUYECKOE MBIIIICHHE M M0Ka3aTh
NPUMEHEHHE JSTUX CBOMCTB NPU PEIICHWH 337a4 BBIYMCIUTEILHOTO U KOHCTPYKTHUBHOTO
XapakTepa, a TAK)Ke IPU PEIICHUH MPAKTHYECKUX 3a/1a4.

Marepuasl, OTHOCAIUMNCA K COAEp)KarelbHbIM JMHUAM «KoopauHateDy U «BeKTopbl», B
3HAUUTENbHOM CTenmeHu Hec€T B ce0e MEeXMNpeIMETHbIe 3HaHHUs, KOTOpble HaXOIAT
NPUMEHEHUE KaK B pa3JIMYHbIX MATEMATUYECKUX AUCLUIIIMHAX, TAK U B CMEKHBIX MpEIMETaXx.

OcobeHHocThIO TUHUU «JIOTMKAa M MHOXKECTBa» SIBIIIETCS TO, YTO NPEACTABICHHBIM 3/1€Ch
MaTepuall IMPEUMYIIECTBEHHO M3Yy4aeTcs MpU PAacCMOTPEHUM pa3IUYHBIX BOIPOCOB Kypca.
CooTBeTCTBYIOIIMI ~ MaTepuall  HAlEJEeH Ha  MaTeMaTHYeCKOE€  pa3BUTHE  ydal[uXcs,
dbopMupoBaHUE Y HUX YMEHHUSI TOUHO, CKATO U SCHO U3JIaraTh MBICJIA B YCTHOW U MUChMEHHOM
peun.

Jlunust «['eomeTpusi B UCTOPUYECKOM DPa3BUTUH» IpelHA3HAuUeHa Uil (POPMUPOBAHUS
MPEJICTABIICHUH O TEOMETPUM KaK YacTH YEJOBEUECKOW KYJIbTYPbHI, HJisi OOIIEr0 pa3BUTHS
HIKOJIbHUKOB, JUISl CO3JJaHUS KYJIbTYPHO-UCTOPUIECKOM cpeibl 00yueHHs.

Onucanue Mecta yueOHOro npeaMera B yueOHOM ILIaHe.

VYueOusiii npeamer «l'eomerpusi. 7-9 kimacc» OTHOCUTCS K oOpa3oBaTelbHO obOnacTtu
«Maremaruka.

B yueb6nom mmane MKOVY «Kapeimkapckas COILL» Ha u3ydyenue reometpud B 9  Kiacce
OTBOAMUTCS 68 4YacoB M3 pacuera 2 4 B HEACNIO B TEUEHUE KAXKIOTr0 rojia o0yueHus, B 7, 8 Kjiaccax
70 yacos.

Onucanue HEHHOCTHHIX OPUEHTHPOB COJIEPKAHUA Y4eOHOT0 MpeMeTa.

MHoOrum JItoAsiM B CBOEH KM3HU MIPUXOJUTCS BBIIOJIHATH 1OCTATOUYHO CIIOKHBIE PACUEThI,
MOJIb30BATHCS OOIICYTOTPEOUTEHLHOM BRIYHCIUTEIILHON TEXHUKOM, HAXOUTh B CIIPABOYHUKAX
U TIPUMEHATH HYXKHBIE (DOPMYIIbI, HCTIONIb30BATh MPAKTUYECKUE MPUEMBI TEOMETPHUUECKUX
W3MEPEHHI U MOCTPOCHUM, YUTATh MH(OPMAITHIO, TIPEICTABIICHHYIO B BUJI€ TaOJIUII, IUArpamwm,
rpaduKoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4YailHbIX COOBITUH, COCTABNIATH HECIOKHBIC
AITOPUTMBI U JIP.

be3 KOHKpETHBIX MaTEMaTUYECKUX 3HAHUMN 3aTPYIHEHO MOHUMaHUE TPUHIIUIIOB
YCTPOMCTBA U UCIIOIH30BaHUSI COBPEMEHHON TEXHUKH, BOCIIPUSATHE HAYUYHBIX 3HAHUH,
BOCTIPUATHE U MHTEPIPETAIUS pa3HOOOPa3HOM COIMAIBHOM, SKOHOMHYECKOH, MOTUTUYECKOM
uH(popmanuu. Takum 06pazoM, MpakTUYECcKask NOJE3HOCTh MAaTEMaTHKN 00YCIIOBJIEHA TEM, YTO
ee MpeaMETOM SBJISIOTCS (QyHIaMeHTAlIbHbBIE CTPYKTYPBI PeaTbHOTO MUpPA: MPOCTPAHCTBEHHBIE
(GhOopMBI U KOJTUYECTBEHHBIE OTHOIIICHHS - OT IPOCTEHIITNX, YCBAUBAEMBIX B HEMTOCPEICTBEHHOM
OTIBITE JIFOJIEH, 10 IOCTATOYHO CIIOKHBIX, HEOOXOUMBIX JIJISl pa3BUTHSI HAYYHBIX U
TEXHOJIOTHYECKUX UJICH.

be3 6a30B0il MaTeMaTH4eCKOl MOATOTOBKA HEBO3MOKHO JIOCTHYb BEICOKOT'O YPOBHS
o0pa3oBaHMs, TaK KaK Bce OOJIbIIE CIIEUAIbHOCTEN CBA3aHO C HEMTOCPEACTBEHHBIM
MPUMEHEHUEM MaTeMaTUKH (SKOHOMHUKA, Ou3Hec, PUHAHCHI, PU3NKA, XUMHUS, TEXHUKA,
nH(pOopMaTuKa, OMOJIOTHs, ICUXOJIOTUS U MHOTHE ApyTue). ClenoBaTeNbHO, paciupseTcst Kpyr
IIKOJILHUKOB, JJIs KOTOPBIX MaTeMaTHKa CTAHOBUTCS MPO(ecCHOHATEHO 3HAYUMBIM MPEAMETOM.

B coBpeMenHOM 00111€CTBE BaXKHBIM SBJISIETCS (JOPMHUPOBAHUE MATEMATHIECKOTO CTHIIS
MBIILICHHUS, TPOSIBISIONIETOCS B ONPEACICHHBIX YMCTBEHHBIX HaBbIKaX.

B npouecce MaremaTnyecKkoil AESITETLHOCTH B apceHal MPUEMOB U METOJIOB
YeJI0BEYECKOI0 MBIIUICHHS €CTECTBEHHBIM 00pa30M BKITIOYAOTCS HHIYKIUS U ICTyKIIHS,
0000111eH1e ¥ KOHKpETU3allusl, aHaJIu3 U CUHTE3, KIaccu(UKalus U cucTeMaTu3anus,
abctparupoBanue u aHaorus. C MoMoIp0 00bEKTOB MATEMATUYECKUX YMO3AKIIOUSHHUN 1
MpaBUJI X KOHCTPYHPOBAHUSI BCKPHIBAETCS MEXaHU3M JIOTHUYECKUX ITOCTPOCHUM,
BBIpa0aThIBAIOTCA YMEHHS OPMYTHUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BUBAETCS JIOTHYECKOE MBIIIUICHUE. MaTeMaTrke MPUHAJICKUT BEyIas pOJib B



(OpMHPOBAHNH AITOPUTMHUECKOTO MBIIIUIEHUS, BOCIMTAHUN YMEHHUS AEHCTBOBATH 10

3a/laHHbIM aJITOPUTMaM U KOHCTPYHPOBAaTh HOBBIE.

B xoxe pemenus 3a1a4 oCHOBHOM y4eOHOM JEATEILHOCTH Ha YPOKaX MaTeMaTHKU
pa3BUBAIOTCSI TBOPUYECKAs U IPUKIIAHAS CTOPOHBI MbIIIIeHU. VIcIio/Ib30BaHNE B MaTEMAaTHKE
Hapsily C €CTECTBEHHBIM HECKOJIBKMX MAaTEMaTHYECKUX SI3BIKOB 1a€T BO3MOKHOCTb Pa3BUBATh y
y4YaIuxcst TOYHYI0, 5KOHOMHYIO U HH(OPMATHUBHYIO YCTHYIO U TUCBMEHHYIO pedb, yMEHHE
0TOMpaTh HanboIee NOAXOAAINE SA3bIKOBbIE (B YACTHOCTH, CUMBOJIMUYECKUE U IpadUuecKue)
CpEeJICTBA.

MaremaTtnueckoe o0pa3oBaHHe BHOCUT CBOH BKJIaa B (pOPMHUPOBAHUE OOLIEH KyJIbTYphl
yenoBeka. E€ He0OX0IMMBIM KOMIIOHEHTOM SBJISI€TCS 0011[ee 3HAKOMCTBO C METOJaMH ITO3HAHMS
JEHCTBUTENBHOCTH, YTO BKJIIOYAET IOHUMAaHHUE JMAJEKTUYECKOW B3aUMOCBSI3M MAaTEMaTHKU U
JNEUCTBUTEIBHOCTH, NPEICTABICHUE O NPEIMETE W METOAEC MATEMAaTHUKH, €r0 OTINYHUAX OT
METO/I0B €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHHS MaTEMATHKH JUTS
pEILIEHUs HayYHBIX U PUKJIAJHBIX 3a/1a4.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET JCTETUYECKOMY BOCIMTAHMIO YEJIOBEKa,
IIOHMMAHHIO  KpPacoTbl M  M3ALIECTBA  MAaTEMATUYECKUX  PACCYKIACHUH, BOCIPHUATHIO
FEOMETPUUYECKUX (OpPM, YCBOCHHIO HJEU CUMMETpuu. M3yueHue MaTeMaTUKU pa3BUBACT
BOOOpakeHue, IPOCTPAHCTBEHHBIE MPEACTABICHUS.

Wcrtopusi pa3BUTHS MaTeMaTUYECKOrOo 3HAHMUS JIA€T BO3MOYKHOCTb IIONOJHUTH 3amac
UCTOPUKO-HAYYHBIX 3HAHUHU IIKOJIBHUKOB, C(HOPMHUPOBATH y HUX HPEACTABICHUS O MaTeMaTHKe
KaK 4acTH OOIIEYEIOBEYECKON KYJIbTYypbl. 3HAKOMCTBO C OCHOBHBIMM MCTOPHUYECKUMU BEXaMU
BO3HUKHOBEHUS U Pa3BUTHs MaTEMaTUYECKON HaYKH,

Cyap0amMu BEIMKUX OTKPBITHM, HMEHaMM JIIOJed, TBOPUBILMX HAyKy, JOJDKHO BOHTH B

MHTEJUIEKTYaJIbHBIN Oarax KaxJoro KyJbTypHOI'O YeJIOBEKa.

JInyHOCTHBIE, MeTaNIpeAMeTHbIE U NIPeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS CO/Iep:KaHUs Kypca
[Iporpamma  obecneyuBaeT  JOCTHXKEHUE  CIENYIOLIUX  PE3YyJIbTAaTOB  OCBOCHHUS

o0pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIero oOpa3oBaHus:
JUYHOCMHbIE!

1) ¢opmMupoBaHUEe OTBETCTBEHHOTO OTHOIICHHUS K YUCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yyYaroImuxcst K caMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHUBAIIUH K O0YYEHUIO U
10 3HaHMIO, BEIOOPY AalibHENIIero oOpa3oBaHus Ha 0a3e OpUEHTUPOBKHU B MUpe Ipodeccuil
U Ipo(heCcCUOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY ITOCTPOEHUIO MHIMBUAYAIbHON
00pa30BaTeNbHOI TPACKTOPUU C YUETOM YCTOMUMBBIX 03HABATEIbHBIX HHTEPECOB;

2) (opmHpoBaHHE [EIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPaKTUKH;

3) ¢opmupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTU B OOILIEHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTAPIIUMHU U MIAAIMIUMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPUECKOW M JAPYIMX BMJAX JEATEIbHOCTH;

4) yMmeHHe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M TUCbMEHHOW pevH,
IIOHMMATb CMBICII IIOCTABJICHHOM 3ajaul, BEICTpauBaTh apryMEHTALUIO, IPUBOAUTH IPUMEPHI
U KOHTPIIPUMEPBHI;

5) KpPUTHYHOCTH MBIIUICHHS, YMEHHUE pPAcIO3HABATh JIOTHYECKH HEKOPPEKTHBIE
BbICKa3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

6) KpeaTHMBHOCTbH MBILIICHHS, HHUIIMATHBA, HAXOIYMBOCTh, aKTUBHOCTh NIPU PEILICHUN
FeOMETPUUECKUX 3ajay;

7) yMeHHE KOHTPOJIUPOBATh MPOLECC U pe3yabTaT Y4eOHOH MaTeMaTUYEeCKOM
JeSITeIbHOCTH;

8) crmocoOHOCTh K AMOIIMOHATBHOMY BOCIIPHUSATHIO MAaTEMaTHYECKUX 00BEKTOB, 33/1a4, PEIICHHH,
paccyXJIeHNN;

Memanpeomemmoble:

1) ymMeHue caMOCTOSITEIbHO NMJIaHUPOBATh AJIbTEPHATUBHBIE MYTH AOCTHIKECHUS ILeieH,
OCO3HAHHO BbIOMpaTh Haubosee 3(PPeKTUBHBIE CHNOCOOBI pelmIeHUs Y4eOHBIX U
MO3HaBaTENbHBIX 33/1a4;



2) yMEHHE OCYIIECTBISTH KOHTPOIb 10 PE3yIbTaTy U MO CIOCO0Y NEeHCTBYS HAa YPOBHE
NPOU3BOJBHOTO BHUMAHHUS U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI;

3) yMeHHe aJeKBaTHO OI[CHUBATh NMPABWIBHOCTD MJIH OIIMOOYHOCTh BBHIIIOJIHECHUS
yueOHOi 3a1a4u, €€ 00ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €&
pelIeHus;

4) 0CO3HaHHOE BJIAJICHUE JOTHUYCCKUMH JACHCTBHUIMU OIpe/Iesie HIs OHITUH,
000011eHH s, yCTaHOBJIEHHUS aHAJIOTHH, KJlacCU(pUKallu¥ Ha OCHOBE
CaMOCTOSITEILHOTO BIOOPAa OCHOBAHUN M KPUTEPUEB, YCTAHOBICHUS POJOBHI0BBIX
CBsI3CH;

5) yMeHue ycTaHaBJIMBaTh IPUYHMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE
paccykJieHHe, yMO3aKiIoueHue (MHIyKTUBHOE,

JeIyKTUBHOE U 10 aHAJIOTUU) U BBIBOJbI;

6) yMmMeHue co3/1aBaTh, IPUMEHSITH U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA,
MOJIENIN U CXEMBI JUIs PEIIeHUs y4eOHBIX U [T03HABATEIbHBIX 3a/1a4;

7) yMeHUE OpraHHU30BBIBATH YUeOHOE COTPYAHHUYECTBO U COBMECTHYIO JEATEIHHOCTH C
YUHUTENIEM U CBEPCTHUKAMMU: ONPENENATh LEIH, pacipelensaTh GYHKIUU U POJIU
YYaCTHHKOB, 001IHe cII0cOOBl paboTHI; yMEHUE paboTaTh B TPYyIMIE: HAXOAUTH O0IIee
pelIeHre U pa3pemiatb KOHGIMKTH HA OCHOBE COIVIACOBaHUS MO3ULMH U yuéTa
MHTEPECOB; CIIyIaTh napTHépa; (HopMyaupoBaTh, apryMEHTHPOBATh M OTCTAMBATh
CBOE MHEHMHE;

8) dopmupoBaHue U pa3BUTHE Y4eOHOI 1 OOIIE0IH30BATEIBCKOW KOMIIETECHTHOCTH B
00J1aCTH UCI0JIb30BaHUS MH(POPMAIIMOHHO-KOMMYHHUKAMOHHBIX TexHosoruil (MKT-
KOMIIETEHTHOCTH);

9) mepBOHaualbHBIC MPEICTABICHUS 00 HIEAX U O METOJaX MAaTEMATHKH KakK 00
YHUBEPCAIbHOM f3bIKE HAYKU U TEXHUKH, O CPEICTBE MOJECIUPOBAHUS ABICHU U U
IPOLIECCOB;

10)ymMeHue BUACTh MATEMAaTUYECKYIO 3aJ[a4y B KOHTEKCTE IPOOJIEMHOM CHUTyalluu B APYTUX
JUCLUIIIIMHAX, B OKPYKaIOLEH KU3HM;

11)ymMeHUe HAXOAUTh B PA3IMYHBIX HCTOYHHKAX WH(POPMAIUIO, HEOOXOIUMYIO TSI
pelIeHns] MaTeMaTU4YeCKHX MpoOJieM, U MPEeACTaBIATh €€ B MOHATHOH (opme;
INPUHUMATh pELIEHUE
B YCJIOBMSIX HETMOJHOMN U M30BITOUYHOM, TOUHON U BEPOSITHOCTHON HH(pOpMaLIUH;

12)ymMeHue MOHUMATh U UCIIOJIB30BaTh MaTeMaTHYECKHE CPEACTBA HATIISTHOCTH (PUCYHKH,
YepTEekKHU, CXEMBI U JIp.) AJs WIUTIOCTPAIUU, HHTEPIPETaluH, apryMeHTaluu;

13)yMeHue BBIIBUTATh THIIOTE3bI MPU PEIICHUHU YISOHBIX 3a/1a4 ¥ TIOHUMATh
HE00XO0AMMOCTb X MPOBEPKH;

14)ymeHue NPUMEHSATh HHIYKTHBHBIC U JICTYKTUBHBIC CIIOCOOBI paCCyKICHUI, BUICTh
pa3JIMYHbIE CTPATETUH PEIICHUS 3aa4; IOHUMaHUE CYIHOCTH aJITOPUTMHYECKHUX
NpeANrucaHuil W yMEHHE JAeHCTBOBAaTh B COOTBETCTBUH C MPEJIOKEHHBIM aITOPUTMOM;

15)yMeHne caMOCTOSTEIbHO CTABUThH 1IeTH, BRIOUPATh U CO3/1aBaTh alTOPHUTMBI s
pelieHuss y4eOHBIX MaTeMaTHYeCKHX MpooieM;

16)ymMeHue MIaHUPOBATh U OCYIIECTBISTH ACSITEIBHOCTh, HAIpPaBICHHYI Ha
pelieHrne 3ajay  HCCIeI0BaTeIbCKOTO XapaKTepa;

npeomemusie:

1) oBnageHue 0a30BBIM MOHITHIHBIM alapaToM IO OCHOBHBIM pa3/eiiaM COACPKaHHUS;
npejcTaBieHre 00 OCHOBHBIX M3y4yaeMbIX MOHATHUAX (UHMCIIO, TeOMeTpuuecKas Gpurypa)
KaK BaXXHEHUIINX MaTeMaTUYECKUX MOJENSAX, MO3BOJISIIONIMX ONUCHIBATh U U3y4YaTh
peanbpHbIe IPOLECCH U SIBICHUS;

2) ymeHHe paboTaTh C TCOMETPUUYECKUM TEKCTOM (aHAJTU3UPOBATh, U3BJICKATh
HE00X0AMMYI0 HH(POPMAIINIO), TOUHO U TPaMOTHO BBIpaXkaTh CBOM MBICIIU B YCTHOH U
MUCbMEHHOW peyun
C IPUMEHEHNEM MAaTEMATUYECKOW TEPMUHOJIOTUH U CUMBOJIUKH, HCII0JIb30BATh
pa3JIMYHbIE SI3bIKM MAaTeMaTUKH, TPOBOAUTH Kilaccu(UKaluu, Joruueckue 000CHOBAaHUS,



3)
4)

5)

6)

JI0Ka3aTelbCTBa

MaTeMaTUYECKUX YTBEPKICHUN;

OBJIaJICHUE HABBIKAMH YCTHBIX, TUChbMCHHBIX, HHCTPYMEHTAIbHBIX BBIYHCICHU;
OBJIaICHUC TCOMCTPHUIYCCKHUM A3BIKOM, YMCHUC HCIIOJIB30BATb €ro JJIsd OIIMCaHUA
PEIMETOB OKPYKAIOMIEr0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
1300pa3UTEIbHBIX

YMEHHI, MPUOOPETEHNE HABBIKOB T€OMETPUUYECKHUX TTOCTPOCHHUI;

YCBOCHHUE CUCTEMAaTUYECKUX 3HAHUU O TUIOCKUX (PUTYypax M UX CBOWCTBAX, a TAK)Ke HA
HaTJISTHOM YPOBHE O MPOCTEHUIIUX MPOCTPAHCTBEHHBIX TeJIaX, YMEHUE TIPUMEHSTh
CHUCTEeMAaTHUYECKHUE 3HAHMS O HUX [IJISl PEUICHHSI TEOMETPUICCKUX U MPAKTUICCKUX 3a/1a4;
YMCHHUC UBMCPATH AJIMHBI OTPC3KOB, BCJIMYUHBI YI'JIOB, UCIIOJIB30BaTh d)OpMyJ'IbI JJIA
HaXO0XJICHHUS IEPUMETPOB, ILIOMAACH U 00bEMOB T€OMETPUUCCKUX DUTYD;

7) YMCHHUC ITPUMCHATH U3YUCHHBIC TOHATHUSA, PC3YJIbTAaThl, MCTOABI IJId PCHICHUA 3a1a4

1)
2)
3)

4)

1
2)
3)
4
5)
6)
7)

8)

9)

IIPAKTUYECKOTO XapaKTepa U 3a1ad U3 CMEXHBIX JUCLUUIUINH C UCIIOJIb30BAHUEM IIPU
HEO0OXOAMMOCTH CIPABOYHBIX MAaTEpPUAJIOB, KaJbKYJIATOPa, KOMIBIOTEPA.

1. Ilnanupyemble pe3ybTaThl H3y4eHHs] Kypca reoMeTpuu B 7-9 kiiaccax.
Harasignast reomerpust
Buinycknuk nayuumcs:
pacro3HaBaTh Ha YepPTEKaxX, PUCYHKAX, MOJEIAX U B OKPY)KAIOIIEM MUPE TIOCKHE U
HPOCTPAHCTBEHHBIC TEOMETPHYCCKHE (DUTYPBI;
pacro3HaBarh pa3BEPTKH Ky0Oa, IPSMOYTOIBHOTO apajlIeenuIe1a, IPaBUIbHON MUPaMUIbI,
IIHMHIPA U KOHYCAa,
OIIpEeNATh M0 JIMHEHHBIM pa3MepaM pa3BEPTKH (DUTYPHI TMHEHHbBIE pa3Mephl cCaMoi
¢buryps! 1 Ha000pOT;
BBIYUCIISTH 00BEM MPSIMOYTOIBHOTO MapauIe/euIe a.
BuinyckHuk nonyuum 03MOMCHOCHb:
1. BbMUCTATH OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYp, COCTARIICHHBIX W3
NPSIMOYTOJIBHBIX  TIAPAITIETICIUIICTIOB;
YIITyOUTB 1 Pa3BHTh MPE/ICTABTICHHS O TIPOCTPAHCTBEHHBIX TEOMETPHYECKIX (PHTypax;
3. TIPUMEHSITH TIOHSTHE Pa3BEPTKH [Tt BHITTONHEHHSI IPAKTIHUECKUX PACUETOB.

N

I'eomeTpuyeckue Gpurypsi
Buinycknuk nayyumcsi:
M10JIb30BATHCS S3bIKOM T€OMETPUU AJIsl ONIMCAHUS TPEIMETOB OKPY’KAIOLIEr0 MUpa U UX
B3aMMHOTI'0 PacCIOJIO0XKEHHUS;
pacrmo3HaBaTh U U300paxkaTh Ha YepTekax U pUCYHKaX reoMeTpruueckue GUrypsl u ux
KOH(UTypaluu;
HAXOJUTh 3HAUEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTyp M UX OTHOILEHUS, IPAJyCHYIO MEPY
yrioB ot 0 1o 180°, mpumeHsis onpeieneHns, CBOICTBA ¥ IPU3HAKU (GUTYP U UX DJIEMEHTOB,
oTHolIeHUs GUryp (paBeHCTBO, MOI00KUE, CHMMETPHH, TIOBOPOT, MapajlIeTIbHBIA EPEHOC);
OIepHpOBaTh Ha 6230BOM YPOBHE MOHATUAMU T€OMETPUUYECKUX DUTYP;
ONEepUPOBaTh C HAYaJbHBIMH MOHATUSMH TPUTOHOMETPUHU U BBINIOJHSITH 3JIE€MEHTapHbIE
orepanu HaJx (QYHKUUSIMHU YIJIOB;
pelaTh 331a4 Ha J0Ka3aTeIbCTBO, ONMUPAsACh HA U3YyYEHHbIE CBOMCTBA QUTYp U
OTHOUIEHUW MEXJy HUMH U NIPUMEHSSI U3YUYEHHBIE METO/IbI I0KA3aTEIbCTB;
pelIaTh HECIIOKHBIE 3a/1a4l Ha MIOCTPOCHUE, IPUMEHSIS OCHOBHbBIE aJITOPUTMBI TOCTPOEHUS C
MOMOIIBIO IMPKYJISA U JTUHEHKY;
pelaTh INIAHUMETPUYECKHE 33Ja4l Ha HaX0)KIEHUE T€OMETPUUECKUX BEIUYHH T10

o0paslam WM aaropuTMam, pemarh MpocTerIne IIIaHUMETPUIECKHE 3a/1a4H B
IPOCTPAHCTBE.

U3BJIEKATh HH(OPMALIMIO O TEOMETPUUECKUX (PUTypax, MPe/ICTABICHHYIO Ha YepTekax B



SBHOM BUJIC;
10) nprMeHSTh AJIsl pEHICHUS 3aa4 TeOMETPHYECKHE (PAKThI, €CIIH YCIOBHS UX IPUMCHEHHS
3aJlaHbl B ABHOH (opme;

Buinycknuk nonyuum 603MONCHOCHb!

1. oBmagers MeTOAAMU pelLIEHHUs 3a7jay HAa BEIYUCIIECHHS U JOKA3aTeIbCTBA: METOAOM OT
IPOTHBHOTO, METOZIOM MOA0OHSI, METOIOM Iepedopa BApHAHTOB U METOAOM I'€OMETpPH-
YECKHX MECT TOYEK;

2. TPUOOPECTH OMBIT MPUMEHEHHSI aNredpanyecKoro ¥ TPUrOHOMETPUIECKOTO arnapara u
uzel ABUKEHMS IIPU PELIEHUU Te€OMETPUUYECKHX 3a/1aY;

3. OBIaeTh TPAIUIIMOHHON CXEMOW PELICHHUs 337a4 Ha IOCTPOCHHE C MTOMOIIBIO LIUPKYIIS U
JMHENKU: aHaJIN3, IOCTPOEHUE, J0KA3aTENbCTBO U UCCIIEI0BAHUE;

4. Hay4HTHCS pelaTh 3a/1a4M HA IIOCTPOCHUE METOIOM T'€OMETPHUECKOTO MECTa TOYCK U
METO/I0M 110100H5;

5. mpUOOPECTH OMBIT UCCIEAOBAHUS CBOMCTB INTAHUMETPUUECKUX (QUTYP C TOMOIIBIO
KOMITbIOTEPHBIX IPOTPaMM;

6. TPUOOPECTH OMBIT BHIIOIHEHUS MPOEKTOB 10 TeMaM: «I eoMeTpuyeckue mpeodpa3zoBaHus
Ha IJI0cKoCcTHY, «IlocTpoenue oTpe3koB 1o Gpopmye»,

7. Hay4UTHCS UCIOJIB30BATh CBOWCTBA T€OMETPUIECKHUX (QUTYD JUIS PEIICHHS TUTIOBBIX
3aj1ay, BOSHUKAOLIMX B CUTYyaLlUsAX TOBCEJHEBHOM KU3HU, 3a/1a4 IPAKTUYECKOTIO
COofIepIKaHHUs.

1. OrTHomeHus

Buinycknuk nayuumcs:
1) onepupoBath Ha 6a30BOM YpPOBHE IMOHATHSIMH: PABEHCTBO (DUTYp, paBHbIC (QUTYPHI, PABEHCTBO

TPEYrOJIbHUKOB, MApauICIbHOCTh MPSAMBIX, NEPHEHAMKYJIAPHOCTh MPSMBIX, YIIbI MEXIY
IIPSIMBIMH, NIEPIICHIUKYJISAP, HAKJIOHHAS, IPOCKIINS.

BblnyCKHuK noyiunt 603MOMNCHOCNIb.!
HCIIOJIB30BATh OTHOIICHUS JJI PCHICHUA HpOCTefIHIHX 3aJa4, BOSHUKAIINX B peanLHoﬁ

KHU3HU.
2. I'eomeTpuyeckune nocTpoeHus

Bvinyckuuk nayuumcsi:
1)uzo0pakaTb THIOBBIE MJIOCKHE (QUIYpBl U (UTYpPHI B MPOCTPAHCTBE OT PYKH U C TOMOIIBIO
MHCTPYMEHTOB.
Buinycknux nonyuum o3moxcnocmo:
1. BBIMOJHATh IPOCTEHIINE MOCTPOCHUS HAa MECTHOCTH, HEOOXOIMMBbIE B pPEaJbHOU
JKU3HU.
3. T'eomerpnueckue npeodpazoBaHust
Bvinyckuuk Hayyumcsi:
1) ctpouth HUTYpYy, CHAMMETPUUYHYIO JAHHOW (BUTYpPEe OTHOCUTEIBHO OCH M TOUYKH.
Buinycknux noayuum 603M00CHOCMb !
1. pacro3HaBaTh JIBUKEHHE OOBEKTOB B OKPY’KAIOLIEM MHPE; CUMMETPUYHbIE QUTYpPbI
B OKPYXKaOIllEM MUDE.
4. HU3mepeHue reoMeTpuyecKMX BeJIMYUH
Bvinyckuuk Hayyumcsi:

1) ucmonk30BaTh CBOICTBA M3MEPEHHUSI UTUH, TUIONIAJICH M YIJIOB PU PEIICHUH 3a/1a4d Ha
HaxO0XEHHUE JJIMHBI OTPE3Ka, IJIMHBI OKPY>KHOCTH, JUIMHBI 1yTH OKPYKHOCTH, IpalyCHON
MEpHI yITa;

2) BBIYMCITH JJIMHBI TUHEHHBIX JIEMEHTOB (DUTYP U UX YTIIBL, UCTIONB3Ys (DOPMYJIBI JUTHHEI
OKPYKHOCTH U JUIMHBI AYTH OKPY>KHOCTH, (POPMYJIBI IIOIIaiel GUryp;



3) BBIUMCIATH IUIOIIAAN TPEYTOJIBHUKOB, MIPSIMOYTOJBHUKOB, MTAPAJIICIIOrPaMMOB, TPaNCInH,
KPYI'OB U CEKTOPOB;

4) BBIYKMCIIATH JUTUHY OKPY)KHOCTH, JUTHHY JYTH OKPYXHOCTH;

5) pemath 3a/1a4u Ha JOKA3aTEIbCTBO C UCIIOIb30BaHUEM (DOPMYIT JITTMHBI OKPY)KHOCTH U JUTHHBI
IyTU OKPY>KHOCTH, (hopMyIT TUIOIIazei puryp;

6) peraTh MPaKTUYCCKUE 3a/1a4H, CBI3AHHBIC C HAXOXKJICHUEM TCOMETPHUYCCKUX BEITMYMH
(ucnomb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHHUUECKUE CPECTBA);

7) BBINIOJHSATH U3MEPEHHUE JIUTMH, PACCTOSHHMA, BEJIMYMH YIIJIOB, C TIOMOIIBI0 HHCTPYMEHTOB JIJIs
WU3MEPEHU JIUTUH U YIJIOB;

8) mpuMeHsTh GOPMYJIBI IEPUMETPA, TUIOLIAIH U 00BEMa, IJIOIIAIN TTOBEPXHOCTH OTACIbHBIX
MHOTOTPaHHUKOB IIPU BBIYUCIIEHUSAX, KOTJ]Aa BCE IAHHBIE UMEIOTCS B YCIIOBUH;

9) mpumensTsh Teopemy ITudaropa, 6a30Bbie TPUTOHOMETPUIECKUE COOTHOLICHUS ISt
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IIOIIAAEH B MPOCTEUILINX CIydasiX.

Buinycknuk nonyuum 6o3moocnocme:

1. BBIMUCHATH MIOMAAH (PUTYpP, COCTABIICHHBIX U3 ABYX WM 0OJIee MPSMOYTOJIHHUKOB,

napajuieIorpaMMoOB, TPEYTOJIBHUKOB, KPyra M CEKTOpa;

2. BBIYUCIISITH IUIOMIAN MHOTOYTOJILHUKOB, UCTIONB3YS OTHOIIICHUSI PABHOBEIMKOCTH U

PaBHOCOCTaBJIIEHHOCTH;

3. IpHOOPECTH OIBIT MPUMEHEHHSI aTeOpPaAnYECKOTO ¥ TPUTOHOMETPHYECKOTO anmnapara 1 uieh

JBUKEHUS TIPU PEIICHUH 3a7a4 Ha BBIYMCIICHHE ILTOIIA/Ied MHOTOYTOJIbHUKOB.

4. BBIYUCIIATH PACCTOSIHUSI HA MECTHOCTHU B CTaHJIAPTHBIX CUTYAIUSX, IUIOIIAINA B MPOCTEUIINX

CIIy4asiX, IPUMEHATH (POPMYIIbI B MPOCTEUIITNX CUTYallUSAX B IOBCETHEBHOM KU3HU.

5. KoopauHatsi
Buinycknuk nayuumes:
1) BBIYMCIATH JUIHHY OTPE3Ka [0 KOOPIAUHATAM €r0 KOHIIOB; BHIYUCISATH KOOPAUHATHI CEPEIHHBI
OTpEe3Ka;
2) WCIMO0JIb30BaTh KOOPAMHATHBIN METO /ISl M3YYEHHUSI CBOMCTB MPSIMBIX U OKPYXHOCTEH;
3) ompenensTh MPUOIMKESHHO KOOPIMHATHI TOYKH 110 €€ N300PaKESHUIO Ha KOOPIUHATHOM
IIOCKOCTH
Buvinycknuk nonyuum 603mMoiCHOCHb !
1.oBnafgeTh KOOPAMHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BEIYHUCIICHHE U JOKA3aTebCTBRO;
4. HpI/IO6p€CTI/I OIIBIT HCITIOJIB30BAaHUSI KOMHI)IOTepHI)IX nporpaMM JJIs1 aHaJIn3a
YACTHBIX CIIy4aeB B3aUMHOTO PACTIOJIOKEHUSI OKPY>KHOCTEH U MPSIMBIX;
5. TpHUOOPECTH ONBIT BHIOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHrne KOOpAMHATHOTO
METO/Ia TPY PEIICHUH 33/1a4 Ha BHIYMCIECHUE U TOKA3aTEIbCTBOY.

6. BekTopbl
Buinycknuk nayuumcs:
1) omepupoBaTh C BEKTOpaMH: HAXOAUTh CyMMY U Pa3HOCTb JBYX BEKTOPOB, 3alaHHBIX
Te€OMETPUYECKH, HAXOUTh BEKTOP, PAaBHBIN MPOU3BEICHHUIO 33/IaHHOTO BEKTOpA Ha YHCIIO;
2) HaxXOIWTh JJIA BEKTOPOB, 3aJJaHHBIX KOOPAWHATAMHU: JJIMHY BEKTOPA, KOOPANHATHI CyMMBI 1
Pa3HOCTH JIBYX U 0oJiee BEKTOPOB, KOOPIMHATHI IIPOU3BEACHUS BEKTOPA Ha YHCIIO, IPUMEHSIS
IpY HEOOXOAMMOCTH COYETATENbHBIH, IEPEMECTUTENBHBINA U paclpeIeTUTEIbHbINA 3aKOHBI;
3) BBIYHCIIATE CKAJLIPHOC IMTPOU3BCACHHUE BEKTOPOB, HAXOJUTD YI'OJI MEXKIY BEKTOPAMHU,
yCTaHaBJIMBATh MEPIEHIUKYIIPHOCTD MPSMBIX.
BoinyckHUK NOTYYUM 803MOHCHOCIb!
1. oBnaseTh BEKTOPHBIM METOIOM JJIs PELIEHHs 33124 Ha BBIYMCIICHHE U JOKA3aTelIbCTBO;
2. TIPHOOPECTH OMBIT BHITOIHEHUS POESKTOB Ha TeMy «lIpuMeHeHne BEKTOPHOTO METo 1A IPH
PELICHUH 33/1a4 Ha BBIYHUCIICHUE U JI0KA3aTEILCTBOY.

TpeGoBaHusl K YPOBHIO OATOTOBKH y4almmxcs 7 Kjacca

Jonxncnovt 3namv/nonumamsp: ONpeneIeHUe TOUYKHU, NMPSIMOM. OTpe3Ka, Jiyda, yria; €AUHUIBI



U3MEpPEHUs] OTpe3Ka, YIia, OMpeleleHHE BEePTHKAIbHBIX U CMEXKHBIX YIJOB, UX CBOMCTBA;
pIpeneleHne NePIeHIUKYISIPHBIX NPSAMBIX; OIPEAEICHNE TPEYTOJIbHUKA, BUbI TPEYTOJBbHUKOB,
MPU3HAKU PABEHCTBA TPEYTOJbHUKOB, CBOMCTBA PaBHOOEAPEHHOTO TPEYTOJIbHUKA, ONpeesieHUue
MeIuaHbl, OMCCEKTPHCHI, BBICOTHI; ONpEACICHHUE IMapaUIeTbHBIX NPSMBIX, WX CBOWCTBA M
MPU3HAKU; COOTHOLICHHE MEX]ly CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA, TEOPEMY O CYMME YTIJIOB
TPEYTroJbHHUKA; ONPEAEIEHUE NPSIMOYIOJIbHOIO TPEYIOJIbHUKA, €I0 CBOWCTBA U IIPU3HAKHU.

Jonsrcnvl ymems: 0003Ha4aTh TOUKH, OTPE3KU U IIPSMbIE HA PUCYHKE, CPAaBHUBATh OTPE3KU U YIJIbI,
C IOMOMIBIO TPAHCTIOPTUPA MTPOBOAUTH OMCCEKTPHCY yIila; H300paxaTh MPsSMOH, OCTPBIA, TyHOH 1
Pa3BEPHYTHIN YIIIbl; H300paKaTh TPEYTOJIBHUKHY M HAXOAUTb UX EPUMETP; CTPOUTH OUCCEKTPUCY,
BBICOTY U ME€IMaHy TPEYrOJIbHUKA; JOKA3bIBaTh [IPU3HAKU PABEHCTBA TPEYT OJIbHUKOB; [I0OKA3bIBAThH
Ha PUCYHKE I1apbl HAKPECT JIEKAIUX, COOTBETCTBEHHBIX, OZITHOCTOPOHHUX YIJIOB, JOKa3bIBaTh
HNPU3HAKY TAPaUIEIbHOCTH ABYX IIPSAMBIX; TOKa3bIBaTh TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA;
3HATb , KAKOW yroJl Ha3bIBAaCTCsl BHELIHUM YIJIOM TPEYTOJIbHUKA; IPUMEHATH IPU3HAKU
HNPSMOYT'OJIbHBIX TPEYTOJABHUKOB K PEIICHUIO 3a/1a4; CTPOUTH TPEYT'OJIbHUKH 110 TPEM JJIEMEHTAM.

JonicHbl 61a0emp KomnemenyuAMuU: TIO3HABATEIILHONM, KOMMYHUKATUBHOW, MH(POPMALIMOHHOM U
pedIIeKCUBHOIA.

Cnocoowt pewrams cnedyroujue Hcu3HeHHO-NPAKMUYECcKUue 3a0auu: CaMoCTOSITEIILHO IPUoOpeTaTh
Y IPUMEHSTh 3HAHUS B PA3JIMUHBIX CUTYaLUsIX, padoTaTh B rpyIIax, apryMEHTUPOBATh U
OTCTauBaTh CBOIO TOUKY 3pEHHUS, YMETh CIYIIaTh JPYTHX, U3BIEKATh YUeOHYIO HHPOPMAIHIIO Ha
OCHOBE COINOCTABUTEIBHOTO aHAJIM3a 0OBEKTOB, I10JIb30BATHCS MIPEIMETHBIM YKa3aTelIeM,
SHIMKJIONIETUEH U CIIPAaBOYHHUKOM JUISl HAXOXKJICHUST HH(OpMAIIUKU, CAMOCTOSITENILHO JIEHCTBOBATH B
CHUTYAIMSX HEOIPEACICHHOCTH TIPH PEIICHUH aKTYaJIbHBIX ISl HUX ITPOOIeM.

TpeOoBanus K ypoBHIO IOATOTOBKH yyanmxcs 8 kiacca
Honsicnvl 3Hamv/noHumMamy:
HauanbHble IOHATHS U TEOPEMBI TEOMETPHH.
MHOroyronbHMKHU. OKPYKHOCTb U Kpyr. Harisansle npeacTraBieHus 0 IpoCTPaHCTBEHHBIX
Tenax: Kyoe, napasuienenunesie, npusMe, nupamue, mape, chepe, konyce, muimnsiape. [pumepsr
ceyeHuil. IIpumepsl pa3BepToK.
Tpeyronbuauk. Teopema Paneca. [logodue TpeyronbHUKOB; ko3 durment nogodust. [Ipuznaku
o100US TPEYTOJIbHUKOB.
Teopema [Iudaropa. IlpusHaku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOIbHUKOB. CHHYC, KOCHHYC,
TAQHI'€HC U KOTAHT€HC OCTPOrO yIJIa MPSIMOYTOJIBHOIO TPEYTOJIbHUKA U YTJ10B OT 0° 110 180°;
IIPUBEJICHUE K OCTPOMY YIIIy.
3aMeuaTeNIbHbIE TOUKH TPEYTOJbHUKA: TOUYKH [IEPECEUEHNUS CEPEAUHHBIX NIEPIIEHANKYIISPOB,
OuccekTpuc, MeauaH.
YersipexyroabHuk. [lapannenorpamm, ero cBoiicrsa u npusHaku. [IpsmoyronsHuk, KBaapar,
poMO, ux cBoicTBa U Mpu3Haku. Tpaneuus, paBHOOEIpeHHAs TpaNelys.
MHoroyroiasHUKU. Beiykiibie MHOTOYrojbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.
BnycanHble ¥ ONIMCaHHBIE MHOTOYT'OJIBHUKHU. [IpaBUIbHBIC MHOTOYTOJIBHUKHU.
OxkpyxHocTb 1 Kpyr. LlenTp, paanyc, nnametp. yra, xopaa. LleHTpanbHbIi, BOMCAaHHBIA yTOJ;
BEJIMYMHA BIIMCAHHOIO yria. B3auMHOE pacosoKeHue MpsMoi U OKPYKHOCTH, JBYX
oKpy)kHocTel. KacarenbHas 1 ceKymas K OKpy>KHOCTH, PaBEHCTBO KaCaTEIbHBIX, IPOBEICHHBIX
U3 OJHOU TOYKU. MeTpruecKue COOTHOIIECHNS B OKPYKHOCTH: CBOMCTBA CEKYIIUX, KACATEIbHBIX,
XOpA.
OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK, U OKPYKHOCTb, ONIMCAHHAs! OKOJIO TPEYTOJIbHUKA.
BnycanHble 1 ONMCaHHBIE YETHIPEXYTOJIbHUKY. BIIMCaHHBIE U ONMCAaHHBIE OKPYKHOCTH
[IPaBUIILHOTO MHOTOYT'OJIbHUKA.
N3MepeHne reoMeTpuueCKUX BEJIMYMH. J[JIMHA JIOMaHOW, MIEPUMETP MPSAMOYTOJIbHHUKA.
[TonsiTHe 0 momanyu mIockux Guryp. PaBHococTaBiIeHHbIE U paBHOBEIUKUE (DUTYPBHI.
[Tnomane npsmoyrosbHuKa. [Inomanas napamienorpaMma, TpEyroJlbHUKA U TPANEUH.
CBsi3b MEX/1y IJIOLIAIIMU MOAOOHBIX (UTYP.



I'eomerpuueckue npeodpazoBanus. Cummerpus puryp. OceBas ¥ ICHTpaTbHASI CHMMETPHH.
JlonscHvl ymemp: 110JIb30BaThCS TEOMETPUUECKUM SI3IKOM JIJISl ONMCAHUS TIPEAMETOB
OKpYKAIOILIEro MUpa; pacrio3HaBaTh reOMETpUIecKue (PUTyphl, pa3indyaTh UX B3aUMHOE
pacrnoioKeHue; n300pakaTh reoMeTpudecKre (PUTyphl, BBITOIHATEH YSPTEIKH 0 YCIOBUIO 33/1a4H;
OCYIIECTBIIATH peodpa3oBaHus GUryp. BeraucasaTe 3HaueHNs: TeOMETPHUUECKUX BEIMYHH (JUIMH,
YIJIOB, IJIOLIA/IEH ),B TOM YUCIIE JJISt YTIJIOB OT 0° o 180%; ONPEAEIISATh 3HAUEHUS
TPUTOHOMETPHUECKUX (YHKIIMI 110 3aJaHHBIM 3HAYEHHUSM YTJIOB; HAXOJUTh CTOPOHBI, YTl U
IJIOIAIU TPEYTOJIbHUKOB, JITTHHBI IOMAHBIX, AYT OKPYKHOCTH, IJIOIIA/Ie OCHOBHBIX
reoMeTpuueckux Guryp u Guryp, COCTaBJICHHBIX U3 HUX.

JloJ12keH peliaTh TeOMETPUUYECKUE 3a]]a4l, ONUPAsCh Ha U3y4eHHbIE CBOMCTBA pUryp u
OTHOIICHUI MEXITYy HUMH, TPAUMEHSISI IOTIOTHUTEIbHBIC TOCTPOCHUS, AIreOpanvecKuii armapar,
coobpaxeHus: cuMMmeTpuu. [IpoBoaUTH T0Ka3aTenbHbIE PACCYKICHUS MPU PELICHUH 3a/1a4,
UCIIOJIb3Ys U3BECTHBIEC TEOpEMBI. PeraTs mpocreiiinue niaHuMeTpUIeCcKue 3a1auu B
IIPOCTPAHCTBE.

Joncnol en1ademv Komnemenyuamu: yieOHO-TI03HaBaTENbHON, IEHHOCTHO-OPUEHTUPOBAHHOM,
pedIIekCUBHOM, KOMMYHUKATHBHOM, HH(GOPMAIIMOHHON, COIIMATIBHO-TPYIOBOH.

Hcnonv3oeams npuodpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0essmebHOCIU U
NnOBCEOHEBHOII HCU3HU: TS ONIICAHHSI PEATbHBIX CUTYAlUi Ha SI3bIKE TEOMETPHU; PACUETOB,
BKJTFOUAIOMIHUX MTPOCTEHINTNE TPUTOHOMETPpUIECKHE (DOPMYITBI; PEIICHUS TCOMETPHUCSCKHX 33]1ad C
HCTIONIb30BAaHUEM TPUTOHOMETPUH. PellieHns mpakTHUecKuX 3aj1a4, CBI3aHHBIX C HAXO0XK/ICHHEM
TEOMETPUYECKUX BEJTMYMH; ITOCTPOCHUH T€OMETPUYECKUMHI HHCTPYMEHTaMH (JIMHEHKa, YTOJIbHUK,
UPKYJIb, TPAHCIIOPTHUD).

TpeGoBaHus K YPOBHIO IOATOTOBKH y4ammxes 9 kiacca

Jonsicuvl 3nHamv/nonumama:

Crnenyrolye MOHATHUS : BEKTOP, CyMMa M pa3HOCTh BEKTOPOB; ITPOU3BEICHUE BEKTOpa Ha
YUCJI0, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC; TeopeMa
CHUHYCOB ¥ KOCUHYCOB; PEIICHHE TPEYTOJIbHIUKOB; COOTHOIIEHHE MEXI1Yy CTOPOHAMH U YTIIaMu
TpeyroiapHuKa. OnpeeneHne MHOTOYTOJIbHIKA; (POPMYJIBI JUTMHBI OKPY>KHOCTH, TLIOMIAIH
KpyTa; CBOMCTBA BIIMCAHHOM U OMMCAHHOMN OKPY>KHOCTH OKOJIO MPAaBUILHOTO MHOTOYTOJIbHUKA;
MOHSITUE ABUKEHUS HA TUIOCKOCTU: CUMMETPUSI, MapajlIeTbHbBIN EPEHOC, TTOBOPOT.

Jlonsicnvl ymemp: 110J1b30BaThCs TEOMETPUUECKUM SI3BIKOM JIJIS1 ONMCAHUS TIPEAMETOB
OKPY’KaIOIIIEr0 MUPA; Pacrio3HaBaTh TeOMETPHUECKUE (PUTYPBI, pa3IHuaTh UX B3aUMHOE
pacrnosioxeHue; n300pakaTh reoMeTpudecKre (PUTyphl; BBITOTHATH YEPTEKH MO YCIOBUIO 3a1a4H;
OCYIIIECTBIIATH TipeoOpazoBanus Guryp. Pacro3HaBars Ha 4epTekax, MOJCISAX U B OKPYKarOIIen
00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TeNa, U300paXKaTh UX; B IPOCTEHIINX CIydasx CTPOUTH
CCUEHUS U PA3BEPTKU MPOCTPAHCTBEHHBIX TeJI. [I[pOBOIUTE ornepaiyy HaJl BEKTOPAMHU, BBIYUCIISTh
JUTMHY U KOOPJIMHATHI BEKTOPA, YTOJI MEKIY BEKTOpaMU. BHIYHCIIATH 3HAYEHUS TEOMETPUIECKUX
BEJIMYMH (JIJTHH, YTJIOB, TUIOMIA/IEH, 00HEMOB); B TOM YHCIIE: JJIS1 YIJIOB OT 0° o 180° OTIPENIETISATh
3HAUEHUS TPUTOHOMETPUYECKUX (DYHKIIMI IO 3HAYSHUIO OJTHOM U3 HUX; HAXOJAUTH CTOPOHBI,
YTJIbI ¥ TUTOIIAIA TPEYTOJIbHUKOB, JJIMHBI JIOMAHBIX, TYT OKPY>KHOCTH, TUIOIIAI€ OCHOBHBIX
reoMeTpuueckux GUryp u GUryp, COCTaBICHHBIX U3 HUX. PEIIaTh TEOMETPUUYECKHUE 3a0auH,
ONMHPAsACh Ha M3yYCHHBIC CBOMCTBA (DUTYP M OTHOIIECHUH MEXKTy HUMH, IIPUMEHSS
JIOTIOTHUTEIbHBIE TIOCTPOCHUS, areOpandecKuii U TPUTOHOMETPUUYECKUH anmapaT, CHMMETPHIO.
[IpoBoUTH TOKA3aTENbHBIC PACCYKACHUS TIPU PEIICHNUN 3a/1a4, UCTIOJIb3YsI H3BECTHBIC TEOPEMBI;
peliaTh IpoCTeHIre TUIAaHMMETPUYECKUE 3a]Ja4l B TPOCTPAHCTBE.

Jonoicnbl 61a0emvb KomMnemeHyuaMu:

- uH(QOPMAIMOHHOI;

-  KOMMYHHUKAaTHBHOW;

- MaTeMaTUYECKOH, 0JIpa3yMEeBAIOIEH, UTO YUaIIUecss yMEIOT UCIOJIb30BaTh
MaTeMaTUYeCKHe 3HaAHUS, apuhMEeTUUECKIH, alreOpandecKuii anmapar sl ONUCAHUS |
pelieHus mpodiieM peaabHOU KU3HU, TPAMOTHO BBITIONHSATEH AITOPUTMHUYECKHE
MpEAMUCAaHUs U MHCTPYKIIMU HA MAaTEMAaTHYECKOM MaTepualie, oJb30BaThCs



MaTeMaTH4eCKUMH (GOpMYyJIaMu , MPUMEHSITh IPUOOPETCHHBIC alIre0panvecKre
npeoOpazoBaHus U QYHKIIMOHATHHO-TpadUueCKUe MPECTaBICHUS AJIs OIMCAHUS U aHAIIA3a
3aKOHOMEPHOCTEMH, CYIIECTBYIOIINX B OKPYKAIOIIEM MUPE U B CMEKHBIX MIpeIMETax;

- COLMAJIbHO-TMYHOCTHOM, MOpa3yMEBAIOIIEH, YTO yHalllUeCs BJIAJICIOT CTUIIEM MBIIICHHUS,
XapaKTEepHBIM ISl MATEMaTHKHU, €ro a0CTPaKTHOCTHIO, JOKAa3aTeIbHOCThIO, CTPOTOCTHIO,
YMEIOT MPUBOJANTH apTYMEHTHPOBAHHBIC PACCYKICHUS, IeaTh JJOTHIECKHE 000CHOBAHHBIE
BBIBO/IbI, TPOBOAUTH 0000IIEHNS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
MIPUMEPOB, SKCIIEPUMEHTA, BBIJIBUTATh TUIIOTE3bI, ICHO U TOUHO BBIPAXKAaTh CBOU MBICIIH B
YCTHOM U MUCBMEHHOU peuu;

- O0ILEeKYIbTYPHOH, MOJPa3yMEBAIOIIEH, UTO yUaluecsi IOHUMAaOT 3HAYUMOCTh MaTeMAaTUKHU
KaK HEOThEMJIEMOM YacTH OOIIeUeTI0OBEYECKOM KyIbTYphl, BO3JICUCTBYIONICH Ha Ipyrue
00JacTu KylbTYypbl, IOHUMAIOT, 4TO (JOPMAJIbHBII MaTeMaTHUYECKHIl anmnapar co3/iaH u
Pa3BUBACTCS C LEIBI0 PACCIIMPEHHS] BO3MOKHOCTEN €ro MPUMEHEHHUsI K PEIICHUIO 33/1a4,
BO3HHUKAIOIIUX B TEOPUU U IMPAKTUKE, YMEIOT YMECTHO HCIIOJIb30BATh MAaTEMATUUYECKYIO
CUMBOJIUKY;

- NpeAMETHO-MHPOBO33PEHUECKOH, MOApa3yMEBAIOIIEH, YTO yyalirecs IOHUMAoT
YHUBEPCAIBHBIM XapaKkTep 3aKOHOB MAaTEMAaTHUECKOM JIOTUKH, TPUMEHUMBIX BOBCEX
00JacTsIX 4Ye0BEUeCKOH JAeITeIbHOCTH, BIAICIOT IpUeMaMu IOCTPOCHHUS U HUCCIIEA0BaHUS
MaTEeMaTUYECKUX MOJIEJICH NMPU PEIICHUH MPUKIIATHBIX 3a/1a4.

Hcnonv3oeamsb npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmeIbHOCIU U
N0BCEOHEBHOIl Hcu3HU: 11 ONIICAaHUsI PEAIbHBIX CUTYallMi Ha SI3bIKE T€OMETPUH; [T PACUETOB,
BKJTFOUAIOMIUX [IPOCTEHIIINE TPUrOHOMETpUIECKUe (POpMYIIbl; MPH PEIIEHUH T€OMETPUIECKUX 3a/1a4
C UCTIOJIb30BaHUEM TPUTOHOMETPUU; JIJIs1 PEIICHUS MPAKTHUECKUX 3aj1a4, CBA3aHHBIX C
HAaXO0XK/IEHHEM IeOMETPHUECKUX BETMYHH (UCIOb3Ys ITPU HEOOXOAUMOCTH CIPABOYHUKHU U
TEXHUYECKHE CP TBA); TIPU MOCTPOCHUN T€OMETPUUECKUMH HHCTPYMEHTaMH (JIMHEHKA, YTOJIbHUK,
UPKYIIb, TPAHCIIOPTHUD).

IV.Conepxanue kypca reomerpum B 7-9 Kiaaccax

BekTopb! M KOOPAMHATBI HA IJIOCKOCTH

BekTopsl

[Tonatue BekTOpa, AEHCTBHS HaJ BEKTOpPAaMH, MCIIOJb30BaHME BEKTOPOB B (DU3HKE,
Pasnodicenue 6eKmopa Ha COCMagnAowue, CKAIapHoe npou3eeoeHue.

Koopaunarsi

OCHOBHBIE TOHATHUSA, KOOPOUHAMbBL 6EKMOPA, PACCMOSAHUE MeNCOy  MOUYKAMU.
Koopounamui cepeounvt ompesxa. Ypasnuenus guyp.

IIpumenenue 6ekmopoé u KOOpOUHAM OJid peuleHus NPoCMetux 2e0MempudecKux
3adau.
Hcropuss matematuku. I'eomerpuyeckue purypsi

Purypsl B reoMeTpHU H B OKPY2KaloLeM Mupe

I'eomeTpuueckas ¢urypa. @opmMupoBaHue NPeACTABICHUN O METApPEeAMETHOM OHATUU
«hurypay.

Touka, TMHUA, OTPE30K, IpsIMast, Ty, JIoMaHasl, IJI0CKOCTh, yToJl, OUCCEKTpHUca yriia u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cuMmMeTpus reoMeTpuueckux uryp. LlenTpanpHas cuMMeTpHsi FeOMETPUUECKUX
duryp.
MHOroyroJibHuKu

MHOroyroiapHuK, €ro J3JIEMEHTBI U €ro CBOMCTBa. Pacrio3HaBaHue HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Bovinykivle u HegblnyKivle MH020y201bHuKU. IIpaBUIIbHBIE MHOTOYTOJIbHUKH.

Tpeyronbauku. Breicota, Menumana, OWCCeKTpuca, CpeAHSAS JIMHUS TpPEYrojbHUKA.
PaBHOOEIpeHHBIN TPEYroJIbHUK, €r0 CBOWCTBAa W MpPHU3HAKU. PaBHOCTOPOHHMI TpEYroJbHUK.
IIpsAMOYTONIbHBINM,  OCTPOYIOJIBHBIM,  TYNOYIOJbHBIM  TPEYrOJbHUKU. BHemHue  yruisl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.

YetsipexyronbHuky. llapamnenorpamm, pomO, NpsSMOYrodbHHUK, KBaapaT, Tpamerus,



paBHOOeApeHHas Tparenus. CBOMCTBa U MPU3HAKU MapaijiesiorpaMmma, pom0a, IpsMOyrojibHUKa,
KBaJpara.
OKpyXKHOCTB, KPYT

OKpyXHOCTb, KPYI, HUX OJJIEMEHThl U CBOWMCTBA; ILIEHTpPAJbHbIE M BIHMCAHHBIC YTJIBL.
KacarenbHast u cexywasn K OKPYXHOCTH, ux ceoucmea. BimcanHble U ONKMCAHHBIE OKPYKHOCTHU
JUISl TPEYTOJIbHUKOB, Yemblpexy2oibHUKO8, NPAGUNbHBIX MHO20Y201bHUKOS.

I'eomeTpuueckne purypsl B mpocTpancTBe (00beMHBbIE TeJIa)

MHnococpannuk u e2o snemenmol. Hazeanus MHO202pAHHUKOE C PA3HLIM NONOJICEHUEM U
Konuyecmeom epawnet. 1lepBUYHBIE MPENCTABICHUS O MUPAMHIE, NapajUielenuneac, MpusMe,
cdepe, mape, HUIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIIUX CBONCTBAX.

OTHomeHust

PaBencrTBoO uryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [IpU3HaKku paBeHCTBA TPEYTOJILHUKOB.

IHapanieJbHOCTH NPSAMBIX

[Ipu3Haku ¥ CBOMCTBA MapalielbHBIX HNPAMBIX. Akcuoma napannenvrocmu Eexnuoa.
Teopema Daneca.

IlepnenauKy/asipHble NPSIMbIe

[Ipsimoit yron. Ilepnengukynsp k mnpsmoil. Hakinonnas, npoexkuus. CepeauHHbIN
NEepIEeHIUKYIsAp K oTpe3Ky. Ceoticmea u npusHaKu nepneHOuKyIApHOCMU.

Ilooobue

IIponopyuonanvusvie ompesku, nooodue ¢gueyp. I[lodobnvie mpeyeonvruxu. Ilpusnaxu
noooous.

B3anMHoe pacnosiokeHue psIMON U OKPYKHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepeHus U BbIYMCICHUS

Beanuunnbl

[lonstue Benumuunbl. JlnuHa. M3mepenue miivHbl. EOuHULBI W3MEpeHUs JJIMHBIL.
Benuuuna yrina. ['pagycnas mepa yria.

[lonstTe o mmomanu MiIockoi (GuUrypsl U ee CcBOHCTBax. l3mepeHue Iuiomaiei.
EnuHuiel n3MepeHus miomaim.

[IpencraBnenne o0 oObeme U ero cpoiictBax. 3mepenue oovema. Eqununiibl usmepenus
00BEMOB.

HN3mepeHusi M BbIYMCICHUS

HNHCTpyMEHTHI 11 UBMEPEHUN U MOCTPOCHUI; U3MEPEHUE M BBIYHMCIICHUE YIJIOB, JIJIMH
(pacctosiHuit), muomazaei. TpuroHoMmerpuueckue (YHKIHUA OCTPOTO yria B MPSIMOYTOJIBHOM
TpeyrojibHuke 7Tpuconomempuueckue @yHKyuu mynoz2o yena. BbluncieHue >JIeMEHTOB
TPEYTOJbHUKOB C MCIIOJb30BaHUEM TPUTOHOMETPUUYECKUX COOTHOLICHUH. POpMyJIbl IIJIOIIAAN
TPEYroJIbHUKA, IMapajuieiorpaMMa M €ro YacTHBIX BHJAOB, (OPMYJBI JJTUHBI OKPY)XKHOCTH H
wiomaau kpyra. CpaBHeHue u BelurcieHue miomianeil. Teopema IMudaropa. Teopema cumnycos.
Teopema kocunycos.

Paccrosinus

Paccrosinne Mexnay Toukamu. PaccTosHMe OT TOUKHM 10 NpAMOU. Paccmosnue medxncoy
Queypamu.

I'eomeTpruyeckue nocrpoeHust

I'eoMeTpuueckre NOCTPOSHUS I UILTIOCTPAIIMH CBOHCTB TeOMETpUdecKux (uryp.

NHCTpyMEHTBI Uil TOCTPOCHWM: LUPKYJb, JHWHEHKA, YronbHUK. [Ipocmetiwiue
HOCMPOeHUs YUPKYIeM U JUHEUKOU. NOCmpoeHue OUCCeKmpucevl yaid, NepneHoOuKyIapd K
NPAMOU, Y2id, pagHo20 OGHHOMY,

Ilocmpoenue mpey201bHUKO8 NO Mpem CIMOPOHAM, 08YM CIOPOHAM U YLy MeNCOy HUMU,
CmopoHe u 08yM NPULEHCAUUM K Hell YeTaM.

enenue ompeska 6 0GHHOM OMHOUIEHUU.

I'eomeTpuuyeckue npeodpasoBaHus
IIpeoOpa3oBanus
[Tonstue  mpeoOpazoBanus. IlpeacraBienne 0 ~ METanmpeaIMETHOM  TIOHSITHH



«mpeodpazoBanuey. [looodue.
JABukeHust
OceBast ¥ ICHTpAJIbHAs CAMMETPUS, 10BOPOM U napaiienvbHulil neperoc. Kombounayuu
O0BUDICEHULL HA NJIOCKOCTUL U UX CBOUCMEA.

TemaTnyeckoe MIAaHMPOBAHUE.

Oco0OeHHOCTBIO TEMAaTUYECKOTO IUIAHUPOBAHUS SBIAETCS TO, YTO B HEM COJEPIKUTCS
OIIMCAaHHUC BO3MOXXHBIX BHUI0OB ACATCIIBHOCTHU yqamuxcs B mponecce YCBOCHUA
COOTBETCTBYIOLIETO COJEP)KaHMs, HAMpaBICHHBIX Ha JOCTHKEHUE TIOCTaBJICHHBIX LIeJei
oOyueHusi. ITO OPUEHTUPYET YUUTENSI Ha YCHIICHUE JCATEIHbHOCTHOTO MOAX0Aa B 00ydeHHH, Ha
OpraHu3alfi0 Pa3HOOOpa3HON yueOHOW IesITebHOCTH, OTBEYAIOLIEH COBPEMEHHBIM ICHXOJIOro-
Nneaarorn4CeCKuM BO33pCHUSAM, Ha UCITOJIb30BAHNEC COBPCMCHHBIX TEXHOJIOTUH.

B ocHOBHOE ITporpaMMHOE COJIEpKAHUE BKIIFOYAIOTCS IOTOJTHUTENIbHBIE BOIIPOCHI,
CMOCOOCTBYIOIIHME PA3BUTHIO MATEMAaTHYECKOTO KPYro30pa, OCBOSHHIO 00Jiee IPOIBUHYTOTO
MaTeMaTUYEeCcKOro anrapaTa, MaTeMaTHYecKUX criocoOHocTeil. Pacimpenne cogep:kaHust
TeOMETPHYECKOT0 00pa30BaHMs B 3TOM CIydae JaéT BO3MOXKHOCTh CYIIECTBEHHO 00OTaTHTh KPYT
pelIaeMbIx 3a1au.

7 kJaacc
Howmep Conepxanue Komnu- XapakTepucTuka
napa- Mmarepuaia 4ECTBO OCHOBHBIX BUJIOB
rpada 9acoB NEeSTETbHOCTH YICHHKA
(Ha ypoBHE y4eOHBIX
NENCTBUIN)
I'naea |. HayajabHbIe 10 OOBACHATH, YTO TAKOE OTPE30K, Y4, yro,
reoMeTpruyecKme cBeJeHus Kakue (PUrypbl Ha3BIBAIOTCS PAaBHBIMH, KaK
1,2 [Ipsimas u orpesok. Jlyu 2 CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KH U
U yroia YIJIbI, UTO TAKOE€ I'Paayc U rpajycHas Mepa
3 CpaBHEHUE OTPE3KOB U 1 yria, Kakoi yroj Ha3blBaeTCs HNPAMBIM,
YTJIOB TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE
4,5 N3mepeHne oTpe3KoB. 3 cepearHa oTpe3ka U OMcceKkTpuca yria,
N3mepenue yrios KaK#e YIJIbl Ha3bIBAIOTCS CMEKHBIMH U
6 CMmexHbIE U 1 KaKHe BEePTUKAJIbHBIMU; (POPMYITHPOBATH U
BEPTHKAIBHBIE YTIIBI 000CHOBBIBAaTh YTBEPKACHHUS O CBOMCTBAX
7 [lepnienAuKynsapHbIE 1 CMEXHBIX U BEPTHKAJIbHBIX yIJI0B; 00BscC-
psIMbIe 1 HSTh, KakKHhe MpsSMble Ha3bIBAIOTCS
Pemenue 3agau 1 HepHeHIuKYIApHbIMU; GOPMYIUPOBATh U
Kontponbnas pabora No 000CHOBBIBATh YTBEPKJICHUE O CBOMCTBE ABYX
1 HPSIMBIX, IEPIEHIUKYISPHBIX K TPEThEl;
n300pakaTh M paclio3HaBaTh YKa3aHHbIE
npocteiinre GUrypsl Ha yepTexax; pemarb
3a/1a4M, CBSI3aHHBIE C DTUMHU MPOCTEUITUMH
burypamu
I'nasa |Il. Tpeyroabuuku 17 OOBbsCHATD, Kakas (pUrypa Ha3bIBaeTCs
1 TpeyroapHuk 2 TPEYTOJILHUKOM, YTO TaKO€ BEPIIUHBI,
2 [lepBbIit mpu3HaK CTOPOHBI, YIJIBI U IIEPUMETP TPEYTOJbHUKA,
paBeHCTBa 1 KaKoW TpeyroJbHUK Ha3bIBAETCS
3 TPEYTrOJIbHUKOB 1 pPaBHOOEAPEHHBIM U KaKOM PaBHOCTOPOHHUM,
[epnienaukynsp x 1 KaKH1e TPEYroJIbHUKH Ha3bIBAIOTCSI paBHBIMH;
4 npssMoii Menuansl, n300pakaTh U paclo3HaBaTh HA YEepTeEkKax
5 OUCCEKTPUCHI U BBICOTHI 1 TPEYTOJIBHUKH U UX 3JIEMEHTHI;
TPEeYroJbHUKA bopMynHUpOBaTh U I0KA3bIBATh TEOPEMBI O
6 CaoiicTBa 4 MPHU3HAKaX PAaBEHCTBA TPEYTOJILHUKOB;
paBHOOEPEHHOTO OOBSICHATH, YTO HAa3bIBACTCS




TPEYroJbHUKA

NEePHEHANKYISIPOM, TPOBEAEHHBIM U3 JaHHOMN

7 Bropo# u tperuit 1 TOYKHU K JAHHOU NPAMOiL; (POpMyIHpPOBATh U
NpU3HAKU PABEHCTBA 3 JIOKa3bIBaTh TEOPEMY O MEPIEHAUKYISAPE K
TPEYrOJIHbHUKOB 2 IpsIMOI; OOBSICHATH, KAKUE OTPE3KU
OKpY>XHOCTh 1 Ha3bIBAIOTCSA MEAUAHON, OUCCEKTPUCOUN U
3ajaun Ha IOCTPOEHUE BBICOTOM TpeyrojpHUKa; (HOPMYyIUpPOBATh U
Pemenue 3anau JI0Ka3bIBaTh TEOPEMBI O CBOMCTBaX
KonrponsHas pabora PaBHOOEIPEHHOI0 TPEYTOJbHUKA; pELlIaTh
Ne 2 3a/1a4yM, CBsI3aHHbIE ¢ IPU3HAKAMU PaBEHCTBA

TPEYroJbHUKOB U CBOMCTBAMU
paBHOOEPEHHOTO TPEYrOJIbHUKA;
dbopMynupoBaTh OnpeneNeHne OKPYKHOCTH;
OOBSACHATH, YTO TaKO€ LIEHTp, pajnyc, Xopaa
U IMaMeTP OKPYKHOCTHU; PelIaTh
IpocTellINe 3a7a4i Ha IOCTPOCHHE
(moctpoeHue yria, paBHOTO JaHHOMY,
IIOCTPOEHHE OMCCEKTPUCHI YIIIa, TOCTPOCHUE
NEPICHIUKYISIPHBIX TPSIMBIX, TOCTPOCHUE
CepeMHbI OTpe3Ka) U OoJiee CI0KHbIE
3a/1ayy, UCIOJIb3YIOIINE YKa3aHHbIE
IPOCTENIINE; CONOCTABIIATH MTOJTyYEHHBIN
pe3yabTaT ¢ yCIOBUEM 33]auH;
aHAJIM3UPOBATh BO3MOXKHBIE CITyyau

I'nasa |1l IlapaanenbHbie 13

npsiMmble

1 [TapannenbHble npsiMble 1 ®opMyaMpoBaTh ONpPEeICHUE MapauIeIbHbIX

2 [Ipusnaku 3 IPSIMBIX; OOBSACHATH C TOMOIIbIO PUCYHKA,
napaieabHOCTH JIBYX KaKue YIiibl, 00pa3oBaHHbIE MIPH [TEPECEUCHUH

3 TIPSIMBIX 5 JBYX TPSIMBIX CEKYIIEH, Ha3bIBAIOTCS
AxcuoMma napasuienbHbIX HaKpecTIeXaluMH, KaKue OJJHOCTOPOHHUMHU
TIPSIMBIX 3 M KaKHe COOTBETCTBEHHBIMU;

Pemenue 3amau 1 (bopMyIUpPOBaTh U 1I0Ka3bIBATh TEOPEMBI,

KonTponbnas padora Ne
3

BBIpaXXArOIINe MPU3HAKH MTapaJIJIeIbHOCTH
JBYX MPSIMBIX; OOBSACHATH, YTO TaKOe
AKCUOMBI TCOMETPUHU U KAKHEC aKCHUOMBI YIKE
U CIIOJIb30BAJIMCh paHee; (HOopMyIHpOBATh
AKCOMY IapaJlJICJIbHBIX IPSAMBIX U BBIBOAUTDH
cieAcTBUsA U3 HeE; hopMyanpoBaTh

M OIOKa3bIBATb TCOPEMBI O CBOMCTBaxX
HapaulebHBIX MPSIMBIX,

oOpaTHbIE TEOpeMaM O MpPU3HAKaX
napayieIbHOCTH, CBA3aHHBIX C HAKPECT
JIEKANTIMH, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHHMMHU YTJIaMH, B CBSI3H C 3TUM
OOBSICHSITB, UTO TAKOE YCIOBUE U 3aKIIOUCHUE
TEOpEMBI, KaKas TeopeMa Ha3bIBAETCs
00paTHOM MO OTHOIICHUIO K TaHHOU
TeopeMe; OOBACHATH, B YEM 3aKITI0YaeTCs
METO/T IOKA3aTeIbCTBA OT IPOTHBHOTO:
(bopMynHupoBaTh U 10Ka3bIBATH TEOPEMBI 00
yIJIax ¢ COOTBETCTBEHHO MapalIeTbHBIMU U
NEePHEeHAUKYISIPHBIMU CTOPOHAMMU; TIPUBOJTUTh




IMPUMEPHI UCITOJIB30BAHHA 3TOT'O METO/1A,
pemaTh 3ala4y1 Ha BBIYUCIICHUC,
J0Ka3aTCJIbCTBO U ITIOCTPOCHUEC, CBA3AHHBIC C
napajijiCJIbHBIMU MTPSAMBIMHA

I'masa V. CooTHomIEHUs] MEXKTY 18 DopMyIHpOBaATh U JOKA3bIBATH TEOPEMY O
CTOPOHAMH H yIJ1aMH CyMME€ YTJIOB TPEYTOJIbHUKA U €€ CIEICTBUE O
TPEYroJIbHUKA BHEIIHEM yTJI€ TPEYroJbHUKA; IPOBOAUTH

1 Cymma yrios 2 KJIacCU(PUKAINIO TPEYTOIBHUKOB IO yriam;

2 TPEyroJIbHUKA (bopMyIMpOBATh U IOKa3bIBATh TEOPEMY O
CooTHo1IEHUST MEXKY COOTHOILEHUSAX MEXAY CTOPOHAMHU U yIjlaMu
CTOpOHAMH U yIilaMu 3 TpeyrojbHUKa (IpsiMOe U 00paTHOE
TPEYroJIbHUKA 1 YTBEPKACHMS) U CIECTBUS U3 HEE, TEOPEMY O

3 KontposnbHas padora Ne 4 HEPaBEHCTBE TPEYTOJIbHUKA;

4 TIpssMOyroJIbHBIE bopMyIMpPOBaTh M JOKA3bIBATH TEOPEMBI O

4 TPEYTOJIbHUKU CBOMCTBaX MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
[TocTpoenue (IpsIMOYTOJIBHBIN TPEYTOJNIBHUK ¢ yrioMm 30°,
TPEYrojbHUKA IO 4 IPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX
TPEM 3J1€MEHTaM 3 TPEYroJIBHUKOB); (hOpMyTHpPOBATH
Pemenue 3anau 1 OIpeJIeNIeHHs PAaCCTOSHUS OT TOYKH J10

Kontposnbnas pabora No NPsIMOM, paCCTOSAHUS MEKAY Ia-
5 paJlJIeIbHBIMU IPSMBIMU; PELIaTh 3aa4M Ha
BBIYMCIIEHHE, 1I0KA3aTEIbCTBO U IIOCTPOCHHUE,
CBSI3aHHBIE C COOTHOILIEHUSIMHU MEXIY
CTOpPOHAMH U yIJIaMU TPEYTOJIbHUKA U
PacCTOSTHUEM MEXy MapasieIbHbIMU
NPSMBIMH, TIPH HEOOXOTUMOCTH IPOBOIUTH IO
X0y pelIeHUs IOMOIHUTENIbHBIE IOCTPOCHHUS,
COIOCTABJISITh MOJYYEHHBIH PE3YJIbTAT C
YCJIOBHMEM 3aJauH, B 3a7ja4ax Ha IIOCTPOEHUE
MCCJIEI0BAaTh BO3MOXKHBIE CIIy4an
IToBTOpenue. Pemenune 12
3agayu
8 kiace
Homep Copnepxanue Komn- XapakTepucTKa
napa- MaTepuaia YECTBO OCHOBHBIX BHJIOB
rpaca 4acoB JeATEIbHOCTH YYCHHUKA
(Ha ypoBHE y4eOHBIX
JIEHCTBHI)
1 IToBTOpenue 7 knacca | 2 yaca
I'naBa V. YeTbIpéxyroabHUKH 14 OOBSACHATH, UTO TAKOE JIOMaHasd,
1 MHOroyrojabHUKu 2 MHOT'OYTOJIBHUK, €r0 BEPIINHBI,
2 [Tapamenorpamm u 6 CMEKHBIE CTOPOHBI, JUAaroOHaju,
Tpaneuus n300paxkaTh M pacro3HaBaTh

3 IIpssmoyronbpHUK, 4 MHOTOYTOJIbHUKH Ha YEPTEkKaX;
pom0O, KBazpaT IIOKAa3bIBATh JIEMEHTEI
Pemenue 3anau 1 MHOTOYTOJIbHUKA, €ro
Kontponbnas padota 1 BHYTPEHHIOIO U BHENIHIOK

Ne 1

obnactu; popmMynupoBaTh
OIpeZieNIEHUE BBITYKJIOr0 MHOTO-
yroJIbHUKa; N300pakaTh U
pacrno3HaBaTh BBIITYKJIbIE U HEBbI-
NYKJIbIE MHOTOYT OJIbHUKH;




GbopMyITUpOBATh U TIOKA3bIBATH
YTBEPKJICHUS O CyMME YTJIOB
BBIITYKJIOTO MHOTOYTOJILHUKA U
CyMME €r0 BHEIIHUX YIJIOB;
OOBSICHATH, KAKHE CTOPOHHI (BEP-
[IMHBI) YETHIPEXYTOJTbHUKA
Ha3bIBAIOTCS IPOTHBOIOJIOKHBIMU;
(bopMynHpOBaTH ONPEACTICHUS
napauieiorpaMmma, Tpamneium,
pPaBHOOEIPEHHOW U MPSMOYTOIBLHON
Tparenuii, NpsMOyroJIbHHUKA,
pomb0a, KBagpaTa; n300paxarh U
pacno3HaBaTh 3TH
YETBIPEXYTOJIBHUKU;
(bopMyITHpOBaTh M JOKA3bIBATh
YTBEPXKJCHUS 00 UX CBOWCTBAX U
NpU3HAKaX; peliaTh 3aJa4u Ha
BBIYHCIICHHUE, JOKA3aTEIbCTBO U
MOCTPOCHHE, CBSI3aHHBIC C ATHMHU
BUJIAMU YETHIPEX YT OIbHUKOB;
OOBSICHSATD, KAKUE JIBE TOYKU
HA3BIBAIOTCS CHMMETPUYHBIMU
OTHOCHTEJIBHO MPSMOH (TOYKH), B
KaKoM ciiy4ae (purypa Ha3bIBaeTCs
CHUMMETPUYHOMN

I'nmasa VI. ILlnomaae 14 OOBACHATH, KaK TPOU3BOIUTCS
1 IInomanne 2 HA3MEPEHUE MIOIIAJIEN MHO-
2 MHOT'OYT'OJIbHUKA 6 rOYroJIbHUKOB, KaKue
[Tnomanu MHOTOYTOJBHUKHU Ha3bIBAKOTCS
3 napajuiesorpaMma, Tpe- 3 PaBHOBEJIIMKIUMH U KaKHe
YTOJBHUKA U Tpamerun 2 PaBHOCOCTaBJICHHBIMU;
Teopema I[udaropa 1 (bopMyIUpOBaTH OCHOBHBIE
Pemenue 3agau CBOMCTBA IJIOMIA/IEH U BBIBOJIUTH C
Kontposnbnas pabota No UX TTIOMOIIBI0 (hOPMYIIBI TIOIIAACH
2 MPSMOYTOJIbHUKA,
napajjienorpamma, TpeyrojbHUKa,
Tpaneuuu; GopMyIHpoBaTh U
JIOKa3bIBaTh TEOpEMY 00
OTHOIIIEHUY TUTOIIAIeH
TPEYTOJIBHUKOB, UMEIOIUX T10
paBHOMY yriy; GOpMyIupoBaTh U
noka3biBaTh Teopemy [ludaropa n
0o0paTHYIO €if; BBIBOJUTH (GOPMYITy
['epona s Tuomaau
TPEYroJbHUKA; PEIIaTh 3a/1a4d Ha
BBIYHCIICHHE U JI0KAa3aTeNIbCTRO,
CBSI3aHHBIE ¢ GOPMYIIaMH IIIOMIAIeH
u reopemoii [ludaropa
I'nasa VII. ITogo0ubie 19
TPEYroJbHUKH
1 Onpenenenrie NOJOOHBIX 2 OOBICHATH TOHATHE
TPEYrOJIbHUKOB MPOMOPITMOHATIFHOCTH OTPE3KOB;
2 [Tpu3naku nogo0us 5 dbopMynupoBaTh OnpeieaeHus




TPEYTroJIbHUKOB MOJAO0OHBIX TPEYTOJIHLHUKOB U KO-
KontponsHast pabora Ne 1 s dunrenTa nogoous;

3 3 [Ipumenenue 7 bopMyIUpOBaTh U JOKa3bIBaTh TEO-
nogo0us K JoKa3a- pEMBIL: 00 OTHOIIEHUU TUTOIIAIeH
TEJIbCTBY TEOPEM U MOJI00HBIX TPEYTOJILHUKOB, O

4 PELLEHUIO 3a1a4 3 NpU3HaKax Mmoaoous
CooTHOLIEHUS MEKY TPEYrOJIbHUKOB, O CpEeIHEN TUHUU
CTOPOHAMU U YrIaMu TPEYrOJIbHUKA, O IEPECCUCHHUH
NPSAMOYTOJILHOTO Tpe- MeAHaH TPeYrojbHUKa, O MPo-
YrOJIbHUKA 1 MOPIUOHAIBHBIX OTPE3KaX B
KonTponbhas padorta Ne MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

4 00BACHATE, YTO TAKOE METO
noso6us B 33/1a4ax Ha TOCTPOCHHUE,
U IPUBOJIUTH MPUMEPHI
MPUMEHEHHUS 3TOTO METO/a;
00BSICHATH, KAaK MOXKHO
MCIIOJIb30BaTh CBOMCTBA MOAOOHBIX
TPEYTOJbHUKOB B U3MEPUTEIIBHBIX
paboTax Ha MECTHOCTH; OOBSICHSATH,
KaK BBECTH MOHSATHE TIOJO0US JIIs
MIPOU3BOJIbHBIX (DUTYD;
bopMynHpPOBaTh ONPEICICHUS U
WJUTIOCTPUPOBATH MOHATUS CUHYCA,
KOCHHYCa U TaHT€HCa OCTPOTO yriia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
BBEIBOJUTH OCHOBHOE TPUTOHOME-
TPUIECKOE TOKIACCTBO M 3HAUCHUS
CHUHYyCa, KOCHHYCa U TaHTeHCa JUIs
yrioB 30°, 45°, 60°; pemiats 3a1auu,
CBsI3aHHBIE C TOJ00UEM
TPEYTrOJIbLHUKOB, JIJIST BEITUCICHUS
3HAYCHUH TPUTOHOMETPUUECKHUX
(GyHKLIMH HCTIOIB30BaTh
KOMITbIOTEPHBIE MPOTPAMMBI

I'aasa VIII. OxkpyxHOCTH 17

1 KacarenbHas 3 Uccnenosats B3auMHOE

2 OKPY>KHOCTHU 4 pacmooKeHUE MPSMOI U OKPYHKHO-
LlenTpanpHBIC U cTH; GopMyIIHPOBATH OTIPECIICHIE

3 BIIMCAHHBIE YTJIbI 3 KacaTelbHOU K OKPY>KHOCTH;
Uerhipe 3aMevaTebHbIC (bopMyIMpOBaTh U JOKA3bIBATH

4 TOYKHU TPEYTOJIbHHUKA 4 TEOPEMBI: O CBOWMCTBE KacaTelbHOM,
Bnucannas u 0 TIPU3HaKe KacaTelbHOU, 00
OTIMCaHHAas OKPYXK- 2 OTpe3Kax KacaTelbHbIX,

HOCTH 1 MPOBEAEHHBIX U3 OJHOM TOYKH;

Pemenue 3agau

KonTponbhas padota Ne
5

dbopMynupoBaTh MOHATHUS
LEHTPAIBHOTO YIJIa U IPalyCHOU
MEpBI IyTH OKPY>KHOCTH;
bopMyIHpOBaTh U JOKA3bIBATh
TEOpPEMBI: O BHUCAHHOM YTIIE, O
MPOU3BEJICHUN OTPE3KOB
nepeceKarmuxcs Xop;
bopMyIHpOBaTh U JOKA3bIBATh
TEOPEMBI, CBS3aHHBIE C




3aMevaTesIbHbIMU TOYKaMH
TPEYTroJbHHUKA: O OMCCEKTpUCE yriia
U, KaK CJIeICTBUE, O MIEPECCUEHUN
OMCCEKTPUC TPEYroJIbHUKA; O
CepeAMHHOM IEPIEHAUKYIIAPE K
OTpE3Ky U, KakK CJIEICTBUE, O
HePECEYEHUH CEePEIUMHHBIX
NEPIEHANKYJIIPOB K CTOPOHAM
TPEYTOJIbHUKA; O IEPECEUCHUN
BBICOT TPEYIOJIbHUKA;
(bopMynMpOBaTh OIIPECIICHUS
OKPYXKHOCTEH, BIMCAHHOW B
MHOT'OYT'OJIbHUK ¥ OITMCaHHOU
OKOJIO MHOTOYT'OJIbHUKA;
dbopMynIMpoBaTh U JOKa3bIBaTh
TEOpEMBI: 00 OKPYKHOCTH,
BIIMCaHHOH B TPEYTrOJIbHUK; 00
OKPY’KHOCTH, OIIMCAHHON OKOJIO
TPEyroJbHUKA; O CBOHCTBE CTOPOH
ONMCAHHOTO YETBIPEXYTOJIbHUKA;
0 CBOWCTBE YIJOB BIUCAHHOI'O
4eThIPEX YTOIbHUKA; PEIIaTh 3a1a41
Ha BBIYMCIIEHUE, JOKA3aTeIbCTBO U
IIOCTPOEHUE, CBA3aHHBIE C
OKPY>KHOCTBIO, BIIUCAHHBIMU U
ONMCAHHBIMU TPEYTrOJIbHUKAMU U
YEeTHIPEXYTOJIbHUKAMHU;
UCCIIeZIOBAaTh CBOMCTBA
KOH(UTypaIuii, CBI3aHHBIX C
OKPYXHOCTBIO, C TIOMOILBIO
KOMIBIOTEPHBIX MPOTPaAMM

IloBTOopenue. Pemenue 3axau 4
9 kyace
Homep Copepxanue Komu- XapakTepucTuka
napa- MaTepuaia YECTBO OCHOBHBIX BHJIOB
rpaga 4acoB JeSITeIbBHOCTH YUYEeHHUKA
(Ha ypoBHE y4eOHBIX
JeNCTBUIA)
[ToBTOpEeHMEe Kypca reomeTpun 8 2
KJjlacca
I'naBa | X. BekTopsl 8 DopMyIMPOBATH ONPEICIICHUS U
1 ITonsTue BexTopa 2 WJUTIOCTPUPOBATH MTOHATHUS BEKTOPA, €r0
2 CrnoxeHnue u JUTUHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB;
3 BBIUNTaHHE BEKTOPOB 2 MOTHBHPOBAThH BBEJIEHNE OHATUN U
YMHOX€EHHE BEKTOpa 3 JEWCTBUM, CBA3aHHBIX C BEKTOPAMH,
Ha YHUCIIO. COOTBETCTBYIOLIMMHU ITPUMEPAMU, OTHOCSIIIIH -
[IpumeneHnne BEKTOPOB MHUCS K PU3HIECKHM BEKTOPHBIM
K pEILICHHUIO 3a/1a4 1 BEJIMUMHAM; IPUMEHSATH BEKTOPHI U ICUCTBUS
Kontponbnas padota No HaJl HUMHU TIPU PEIIEHUH T€OMETPUUECKUX
1 3a1a4
I'naBa X. MeToa koopauHaT 10 OOBSCHATH U WLTIOCTPUPOBATH MOHSATHUS
1 \ Koopaunatse! BekTopa 2 MIPSIMOYTOJIBHOM CHUCTEMBI KOOPAMHAT,




2 [IpocTelimue 3agaun

KOOPJAMHAT TOUYKU M KOOPAUHAT BEKTOPA;

B KOOpJMHATaxX 3 BBIBOJHTH M MCIOJIb30BATH NPU PEIICHUN
3 VYpaBHeHus 3a7a4 (pOpMyJIbl KOOPAMHAT CEPEAMHBI
OKPYXHOCTH U NPSAMOU 3 OTpe3Ka, JUIMHBI BEKTOpA, PACCTOSHUS MEXKY
Pemenue 3anau 1 JBYMs TOYKaMH, YPaBHEHHS OKPYKHOCTH U
KonTponpHas padora 1 npsiMOit
Ne 2
I'maa XI. CooTHOmIEHUs] MEXKTY 11 ®opMynnupoBaTh U UWILIKOCTPUPOBATH
CTOPOHAMMU U YIJaMH OIpEeIeIIEHUS] CUHYCA, KOCUHYCA, TAHT'€HCA U
Tpeyrojbuuka. CrajsipHoe KoTaHreHca yrioB oT 0 1o 180°; BBIBOOUTH
Npou3BeJeHHe BEKTOPOB OCHOBHOE TPUI'OHOMETPUUYECKOE TOXKIECTBO U
1 Cunyc, KOCUHYC, 2 (dhopmynbl TpuBeaeHUS; POPMYITHPOBATH U
TaHT'€HC, KOTAHTEHC JIOKa3bIBaTh TEOPEMBI CUHYCOB U KOCHUHYCOB,
2 yria 4 OPUMEHSTh UX MPU PEUICHUH Tpe-
CoOoTHOLIECHUS MEXKIY YTOJIbHUKOB; OOBACHATD, KaK UCIIOJIb3YIOTCS
CTOPOHAMH U YTIIaMU TpUTOHOMETpHUUECKUe (HOPMYIIbI B
TPEYroJibHUKa 3 U3MEPUTENIbHBIX Pa00Tax Ha MECTHOCTH;
CkanspHoe (GhopMynupoBaTh ONPEICICHHS yIiia MKy
IIPOU3BEJIEHUE BEKTO- 1 BEKTOpPAMH U CKaJISIPHOTO MPOU3BEACHUS
poB 1 BEKTOPOB; BEIBOAUTH (DOPMYIy CKaIIPHOTO
Pemenue 3anau IPOU3BEJEHUS UePE3 KOOPANHATHI BEKTOPOB;
KonTponbnas pabota (dhopMynupoBaTh 1 000CHOBBIBAThH
No 3 YTBEPAKIAEHUE O CBOMCTBAX CKAJIIPHOTO
POU3BEICHHUS; CIIOJIb30BATh CKAISIPHOE
IPOU3BEJICHNE BEKTOPOB MPU PEIICHUH 3a]1a4
Inasa XII. lnuHa okpyKHOCTH 12 @opMynUpOBATH OMpPEAeICHUE TPABUIHLHOTO
U IUIOLIAIb Kpyra MHOTOYTOJbHUKA; (HOPMYIUPOBATH U
1 [IpaBunbHBIE 4 JI0Ka3bIBaTh TEOPEMBI 00 OKPYKHOCTSX,
2 MHOTOYT'OJIbHUKH 4 ONMCAaHHOW OKOJIO NPaBUJIBHOTO
JInnHa OKPYXHOCTH U MHOT'OYTI'0JIbHUKA U BIUCAHHOU B HEro;
ILJIOIIAAb Kpyra 3 BBIBOJUTH U UCTOJIB30BATh (DOPMYJIBI 15
Pemenune 3anau 1 BBIUYMCIIEHHUS IUIOIIAIA TPABUIIBHOTO
KonTponbnas padora Ne MHOTOYTI'OJIBHUKA, €0 CTOPOHBI U paguyca
4 BIIMCAaHHON OKPY)XHOCTH; pelIaTh 3a/1a4u Ha
MOCTPOEHHUE NMPABUIBHBIX MHOT'OYTOJIbHUKOB;
OOBSACHATH MOHATHUS IJTUHBI - OKPY>KHOCTH U
IJIOIIAAN KPYyTa; BIBOAUTH (POPMYIIbI A4
BBIUHMCIICHUS JJTUHBI OKPYKHOCTH U ITTUHBI
JyTH, TUIOLAAN Kpyra U IUIOL[aJAu KPYTOBOTO
CEKTOpa; NPUMEHATH 3TU POPMYJIbI IPH
peleHnn 3a1ad
I'nasa Xl1II. IBnxenus 8 OOBACHATH, YTO TaKOE OTOOpaXKeHUe
1 [ToHsTHE NBYKEHHUS 3 IJIOCKOCTH Ha ce0s U B KaKOM cllydae OHO
2 [NapannenbHbIi IepeHoc 2 Ha3bIBAETCS JBUKEHUEM INIOCKOCTH;
Y TIOBOPOT 00BSACHATH, YTO TaKOE OCEeBasi CUMMETpPHS,
Pemenue 3anau 2 LEHTpaJIbHasi CUMMETPUs, TapaiesbHbIH
1 MepEeHOC ¥ TOBOPOT; 0OOCHOBBIBATh, YTO ITH

OTO6pa)KCHI/ISI IUIOCKOCTHU Ha ce0s IBISIOTCS
JABHKCHHUSIMHU, O6’b$ICH$ITI), KaKoOBa CB3b
MCKAY ABUKCHUAMU U HAJIOKCHUSAMU
HUIITIOCTPHUPOBATH OCHOBHBIC BU/JIbI
ﬂBH)KeHHﬁ, B TOM 4YHCJIC C TIOMOIIIBIO




KOMIBIOTEPHBIX MPOrPaMM

I'maBa XIV. HauaabHbIe
CBeJeHUS U3 CTePpeOMeTPUH

1 MHoOrorpaHHuKu
2 Tena u OBEpXHOCTH
BpalieHus

EEE

OOBACHATH, YTO TAKOE MHOTOTPAHHHUK, €T0
rpanu, péopa, BEpIIMHbI, TUarOHAIH, KaKoil
MHOTOTPaHHUK HA3bIBACTCS BBIITYKJIBIM, YTO
Takoe N-yrojibHas Mpu3Ma, €€ OCHOBaHUS,
O0KOBbIe rpaHu U OOKOBBIE pEOpa, KaKas
npHU3Ma Ha3bIBaeTCs MPSIMOM U Kakas
HAaKJIOHHOM, 4TO TaKO€ BbICOTA IIPU3MBbI, KaKas
pU3Ma Ha3bIBAeTCs MapajuieNenune oM 1
KaKOW NapaJljIesIenuIle]] Ha3bIBaeTCs
IPsIMOYTOJIbHBIM;, (JOPMYIIUPOBATH U
00OCHOBBIBATh YTBEPIKIICHUS O CBOHCTBE
JaroHayiell mapajuiesienumea u o KBajapare
JIMaroHajay MpsMOyroJibHOTO
napasuienenumnesa; o0bsCHATh, YTO TaKOe
00BEM MHOTOTPAaHHHKA; OOBICHSIThH, KAKOU
MHOTOTPAaHHUK Ha3bIBAETCSA MUPAMHUAON, UTO
TaKoe€ OCHOBaHUE, BEPILINHA, OOKOBBIE IPaHHU,
O0oxoBbIe PEOpa M BHICOTA TUPAMHU/IbI, KaKas
UpPaMUJIa Ha3bIBAE€TCS IPABUIIBHOM, UTO TaKOE
anodema npaBUILHON MUPAMUIbI, OOBACHSTH,
KaKO€ TEJIO Ha3bIBAETCSI LIMJIMHIPOM, YTO
TaKoe ero 0ch, BHICOTA, OCHOBaHUS, pagnyc,
00KOBasi MOBEPXHOCTh, 0Opa3yIoIlUe, pa3-
BEPTKA OOKOBO MOBEPXHOCTH, KAKUMH
(opMynaMu BeIpakaroTcsa 00bEM H IUIOIIATH
OOKOBOM MOBEPXHOCTHU LUIUHIPA; OOBSICHSTD,
KaKO€ TeJIO Ha3bIBAETCSl KOHYCOM, UTO TaKoe
€ro oCh, BBICOTA, OCHOBaHUE, OOKOBas
MIOBEPXHOCTh, 00pa3yoliue, pa3BépTKa
OOKOBOI MOBEPXHOCTH, KAKUMH (POopMyTaMu
BBIpaXalTCs 00BEM KOHYCA U IJIOIIaAb
OOKOBOM MOBEPXHOCTH; OOBSICHATDH, KaKast
MIOBEPXHOCTh Ha3bIBaeTCs cPepoil U Kakoe
TEJIO Ha3bIBaeTCs LIapOM, YTO TaKOe PaaAnyC U
nuaMmeTp chepsl (mapa), pacrno3HaBaTh Ha
PHUCYHKaX MpPU3MY, Tapajlieenune],
MUpaMuy, WIHHAP, KOHYC, [ap

IToBTOpPEHHE.
Pemenue 3anau. 06
aKcuoMax
IVIAHUMETPUHU
HToroBast KOHTpONIbHAS
paborta No 5
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V. KajlengapHo-TeMaTH4ecKoe IVIAHMPOBaHNe (MPUI0KEHHUE)

V1. MaTepuajibHO-TEXHHYECKOr0 o0ecredeHusi 00pa3oBaTeibHOI0 NMpouecca.
I[J'ISI pcajm3anuun I.ICJ'ICI71 u 3a4a4 O6quHHH MaT€MaTHKE 110 I[aHHOﬁ nporpaMme UCIIOJIb3YCTCA

VMK :

1. 'eomerpus. COopHUK pabouux mporpaMm. 7 — 9 KIacChl: MOCOOHE IJIsl yauTenen
o011e00pa3oBaTeNbHBIX OpraHu3aiuii / aBTop-coctaButensb T.A. Bypmuctposa. — M.:

[Tpocsemenwue, 2013

2. Yuebnuk. ['eometpus: 7 — 9 ki / JI. C. Artanacsan, B. @. byry3os, C. b. Kagomues u ap. —




M.: IIpoceemenne, 2018

3. Pabouas Terpans no reomerpun: 7 kiacc: Kk yueonuky JI.C. Atanacsana u ap. «I'eomerpus
7 — 9 knaccel» / FO.A. I'ma3kos, I1.M. Kamaes. — M.: U3narenscTBo «OK3aMen», 2016

4. KontponbHble paboTsl 1o reomeTpun: 7 kiace: K yueobnuky JI.C. Atanacsna u ap.
«I"eomerpus 7 — 9 kimaccel» / H.b. MenbaukoBa. — M.: M3naTenbcTBO «OK3ameny, 2014

5. Tecto! mo reometpun: 7 kiacc: k yueOHuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBo «OK3ameny, 2018

6. Pabouas teTpaap mo reomerpun:8 kiacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpus
7 —9 xmacce» / JI.C. AtancsH. B,®, byry3os, 10.A. I'naszkos, U.W. IOguna — M.: U3gaTenbcTBO
«Dx3ameny, 2016

7. IlugakTryeckue MaTepuabl 1o reoMeTpuu: /kiacc: k yueOuuky JI.C. AtanacsHa u nip.
«I"eomerpus 7 — 9 kmacce» / B.I'. 3uB, B.M. Meiinep. — M.: U3natenscTBo «IIpocBemnieHue,
2018

8. CaMocTosiTebHbIE M KOHTPOJbHBIE PA0OTHI 1O ajiredpe U reOMETPUH: 8 KIlacc: K
yuebnuky JI.C. Atanacsna u np. «I'eomerpust 7 — 9 knacesl» / A.W. Epmosa, B.B.
I'omo6opoarka, A.C. EpmoBa. — M.: U3narensctBo «Miekcay, 2015

9. Tecth! mo reometpun: 8 kinacc: k yueoOHuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBo «OK3ameny, 2017

10. JInnakTudeckue MaTepralisl o reoMeTpuu: 8 kiacc: k yueonuky JI.C. AranacsHa u jip.
«I"eomerpus 7 — 9 kmaccel» / H B.I'. 3uB, B.M. Meiinep. — M.: U3natenscTBo «IIpocBemienue,
2014

11. . Pabouas terpanp mo reomerpun: 9 knacc: k yueOuuky JI.C. ATaHacsiHa u Jp.
«"eomerpus 7 — 9 ximacee» / FO.A. I'naskos, I1.M. Kamaes. — M.: M3naTenbcTBO «DK3aMeH»,
2016

12. KonrtpospHbie paboThl 110 reoMeTpun: 9 kiacc: k yueOHuky JI.C. AtanacsiHa u JIp.
«I"eomerpus 7 — 9 kimacce» / H.b. MenbaukoBa. — M.: M3natenbcTBo «OK3amen», 2016

13. Tectsr o reomerpun: 9 kiacc: k yueonuky JI.C. Aranacsua u ap. «'eomerpus 7 — 9
kiacce» / A.B. ®apkoB. — M.: 3narenscTBo «OK3amen», 2016

14. JlnnakTudeckrue MaTepuaibl o reometpun: 9 kiace: k yueoHuky JI.C. Atanacsina u ap.
«'eomerpus 7 — 9 knaces» / H.b. MenbnukoBa, I'.A. 3axapoBa. — M.: I3aarenscTBoO
«Dxk3amen», 2016
15. Pabouas mporpamma k yueOHHKY JI.C. Artanacsna, B.®. Byry3oBa. u ap. 7-9 kmaccel:

yaeOHoe mocobue s oOmeoOpazoBatenbHbIXx  opranmzanuil/B.d.byry3oB. M.:

[Ipocsemenue, 2016.
16. Pabouas mporpamma mo reomerpun kK YMK JI.C. Artanacsna, B.®. byry3oBa. 7-9 kmaccel

/CocraButens I'.M1.MacnakoBa. M.: Bako, 2014.
17. PaGoune nporpammsel o yuebnukam JI.C. AtanacsHa, B.®. Byry3oBa. u ap. 7-9 kiacchl. -

Bonrorpan: Yuurens, 2012
18. PabunoBuu E. M. 'eomerpust Ha roToBBIX uepTexax. 7-11 kmaccwl/ [IpocBemenue, 2013.

Y4eOHbIX TOCOOHS ISl YYALIUXCSH:
1. Teomerpus 7-9 Yuebnuk s obimeoOpa3oBarenbHblx yupexxaenuit/ JI.C. Aranacss u ap. M.
IIpocsemenue, 2013.
2.3uB b.I'. I'eometpus Aunaktuueckue Matepuainsl. 7 knace / b.I'. 3u, B.M. Meiinep. M.
[Tpocsemenwue, 2018
3. Tectsl mo reomerpuu: 7 kiacc: k yueouuky JI.C. AtanacsiHa u ap. «['eomeTpust 7 — 9 kiacco»
/ A.B. ®@apkoB. — M.: U3narenpcTtBo «OK3amen», 2018
4. I'eomerpus Aunaktuueckue Matepuainsl. 8 kinace / b.I'. 3uB, B.M. Meiinep. M. Ilpocsenienue,
2014
5. 'eometpus unaktuueckue matepuansl. 9 kinace / b.I'. 3u, B.M. Meiinep. M. IIpocserenue,
2013
6. PaGouas terpaas no reomerpun: 7 kiacc: k yueonuky JI.C. Atanacsna u ap. «I'eomerpust 7 —
9 ximaccel» / FO.A. I'naszkos, I1.M. KamaeB. — M.: U3gaTenbcTBO «OK3ameny, 2014



7. Pabouas Terpaas o reomeTpun:8 kiacc: K yueOnuky JI.C. Atanacsina u np. «['eomerpus 7 —
9 knacce» / FO.A. T'naskos, [1.M. Kamaes. — M.: U3gaTenbctBo «DK3ameny, 2015

8 Tectrl mo reomerpun: § kiacc: k yueonuky JI.C. AranacsiHa u np. «['eometpust 7 — 9 kimacco»
/ A.B. ®apkoB. — M.: U3narenscTBO «JK3amen», 2015

9. PabGouas terpaas o reomerpun: 9 knacc: k yueonuky JI.C. Atanacsina u ap. «'eomerpus 7 —
9 knacce» / FO.A. T'naskos, I1.M. Kamaes. — M.: U3gaTenbctBo «DK3ameny, 2016

10. Tectol mo reometpun: 9 kiace: k yueonuky JI.C. Aranacsna u ap. «['eomerpust 7 — 9
kiaccel» / A.B. @apkoB. — M.: U3narensctBo «DKk3amen», 2016

Ilepeuenb UHTEpHET pecypcoB, uudpoBbie 00pa3oBaTebHBIX PECypPCOB H IPYTHX
3JIEKTPOHHBIX HH(POPMANMOHHBIX HCTOYHUKOB!

1.ITudpossie o6pazoBatenbHbie pecypebl (LIOP) k yuebnukam uznarenscrsa "MHuemo3nHa"
npezcTaBieHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. IHTepHer - nojjiepKa yuyuTeneld MaTeMaTHKK, MaTepUalIbl JIJIsl YPOKOB,
ourmanbpHbIe JOKyMEHTH MHUHUCTEpCTBA 00pa3oBaHus M HAyKH, HEOOXOJUMBIE B padoTe.
3. www.it-n.ru. CeTb TBOPYECKHX YUUTEICH.

4. www.etudes.ru. MatemaTtudeckue 3Tiobl. Ha caliTe mpeacTaBiieHbl 3TIO/IbI, BBIIOJTHEHHBIE C
UCTIOJIb30BaHUEM COBPEMEHHOH KOMITbIOTepHOU 3D-Tpaduku, yBIeKaTeIbHO U HHTEPECHO
paccKa3bIBAIOIINE O MAaTEMAaTHKE U €€ IPHIIOKCHUSX.

5. www.problems.ru. ba3a naHHBIX 3a7a4 110 BCEM TEMaM IIKOJIbHOI MaTeMaTHUKHU. 3a/1auu
pa3OuTHI MO0 pyOpHKaM M CTETICHH CIIOKHOCTH. Ko BceM 3a1auam mpuBeAEHBI PELICHUS.

6. www.golovolomka.hobby.ru. T'omoBosmoMku st ymHBIX Jrozieii. Ha caiite MOXHO HalTH
MHOTO 33/Ja4 (JIOTHYECKUX, Ha B3BEIIMBAHUS | Jp.), BApPHAIIMH Ha TeMy KyOuka PyOuka,
AJIeKTpOHHbIE Bepcuu KHUT P. Cmannuana, M. I'apnuepa, JI. Kapposia, Benenus 3anstui,
npueMax padoThl Ha ypoKax.

7. www.college.ru/mathematics. Maremaruka Ha nopraie «OTKPBITBIA KOJUISIK ». MOXHO
HaWTH y4eOHBIN MaTepHa 1o Pa3IMYHBIM pa3/iesiaM MaTeMaTHKH.

8. www.int-edu.ru. MHCTUTYT HOBBIX TexHOJOTHiA. Ha caiiTe MOXHO 03HAKOMHUTHCS C
NpOIYyKIUEH, peiaraeMoi THCTUTYTOM, HanpuMep, TporpaMMamu «KuBasi CTaTUCTHKaY,
«Agtol'pad», pa3BuBaroIIe-00yJaroIIe HaCTOIBHON Urpoit «Jlomu u Apodu» u ap.

9. school-collection.edu. Eaunas komneknus nudpoBeiX 00pa30BaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznatenbctBa «IIpocBemenue» (pyopuka «MaremaTrKa)
11. http:/www.drofa.ru. Caiit u3natensctBa [poda (pydpuka «MaremaTHKa)

12. http://www.center.fio.ru/som. MeTtoauueckue peKOMEHIANN YIUTEIO- TPEIMETHUKY
(mpencTaBiieHbl BCE LIKOJIbHBIE MPEAMETHI). MaTepHuasl A1 CaMOCTOSTEIbHON pa3paboTKu
npoUIbHBIX MPo0 U aKTUBU3ALMHU ITpoliecca 00yUeHHs B CTApIIEH LIKOJIE.

13. http://www.edu.ru. IlenTpanbsHbIit 00pa3oBaTeNbHBIN TOPTAJ, COACPKUT HOPMATHUBHEIE
JOKYMEeHTbI MUHHUCTEPCTBA, CTAaHAaPTHI, HH(HOPMAIIHIO O MPOBEICHNE IKCIIEPHUMEHTA, CEPBEP
UH(POPMALIMOHHON MoAepKKH EqrMHOT0 rocy1apcTBEHHOTO 3K3aMeHa.

14. http://www.legion.ru. Caiit uznarenscra «JIernony.

15. http://www.intellectcentre.ru. Caiit uznarenbcrBa «uTemekT-LieHTp», TIe MOKHO HAUTH
y4eOHO-TPEHUPOBOYHBIC MaTEPHAIIBI, IEMOHCTPAIIMOHHBIC BEPCUH, OAaHK TPEHUPOBOUYHBIX
3aJJaHHii ¢ OTBETaMHU, METOIMYECKHE PEKOMEHIAIIMH 1 00pa3Lbl pelIeHUH.
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