OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «I'EOMETPUS»

Ilens ocBoeHus mnporpaMMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE HMHIUBUAYAJIbHBIX CHOCOOHOCTEH OOYy4aroIMXCsl NMpU H3YyYEHHU
reOMETpUH, KaK COCTaBJsIOIIEeH mpeaMeTHOM obOnactu «Marematuka M mH(pOpMaTHKa»
yepe3 obecrieueHrne BO3MOXKHOCTU NPHUOOPETEHHS W HUCHOJB30BaHMs Ooiiee TIIyOOKHX
reOMETPUYECKUX 3HAHUN U JIEHCTBHUH, crieu(UYHBIX T€OMETPUM, U HEOOXOIUMBIX IS
YCIIEIHOTO  IPOQECCHOHAIBHOIO 00pa30BaHMs, CBS3aHHOIO C HCHOJIb30BaHHEM
MaTEMaTHKH.

[IpuopuTeTHBIMU  3aJjayaMM  Kypca T€OMETpPUM Ha yriayOJEHHOM  YpOBHE,
pacIIUpPSIIOMUMU M YCHIIMBAIOIUMU Kypc 0a30BOr0 YPOBHSI, SIBJISIOTCA:

» paciiupeHue MpPEeACTaBICHUS O TEOMETPHUH KaK YacTH MHPOBOH KYJIBTYpHl H
(dbopMHpOBaHHE OCO3HAHUS B3aUMOCBSI31 T€OMETPHUH C OKPYKAIOIIUM MUPOM;

» (GopMHpOBaHUE MPEICTABICHHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX
MaTEMaTHYECKUX MOJENAX, IO3BOJIAIOIIMX OIUCHIBATh W M3y4aTh pA3HbIE SBICHUS
OKpYXaIoUIero MHpa, 3HAaHWE MOHATUMHOrO amnmapara 1o pasgeny «CrepeomMeTpusd
y4e0HOro Kypca reOMeTpHH;

» (GOpMHpOBaHHE YMEHHUS BJIaJeTh OCHOBHBIMH IOHSTHSMH O MPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOICTBaMHM, 3HaHHE TeopeM, (GOpMYyJT U YMEHHE HUX
OPUMEHSTh, YMEHMSI JOKa3blBaTh TEOPEMbl W HAXOAUTHh HECTAHIAPTHBIE CIIOCOOBI
pelIeHus 3a/1ay;

» (GopMHpOBaHHE YMEHHUS PAaCIO3HABATh HA YePTEkKaxX, MOJICISIX U B pEaIbHOM MHpE
MHOTOTPAaHHUKH U TEJIa BpalleHHs, KOHCTPYHPOBATh T€OMETPUUECKHE MOEIIN;

» (hopMupoBaHHWE TIOHUMAHHUS BO3MOXKHOCTH aKCHMOMATHYECKOTO TOCTPOCHUS
MaTeMaTUYEeCKUX TEOpUi, (GOPMHpPOBAHME MOHMMAHUS PpOJM AaKCUOMATUKU TpHU
IIPOBEJICHUU PACCYXKICHHUI;

» (hopMuUpOBaHWE YMEHHS BIAJACTh METOAAMH JIOKA3aTeNbCTB M AJITOPUTMOB
pELIECHNs, YMEHUs HMX IMPUMEHATh, NMPOBOJAUTH OKA3aTEIbHBIE PACCYKIEHUS B XOJ€
pELIEHHs CTEPEOMETPUYECKMX 3a7ad4 M 337ad C [PaKTUYECKUM COJEP/KaHUEM,
dbopMupoBaHHEe TPEACTAaBIEHUS O HEOOXOJAMMOCTH JOKA3aTeIbCTB MPU OOOCHOBAHUU
MaTEeMaTHYEeCKUX YTBEPXKJIEHUH W POJM AKCMOMATUKU B MPOBEIECHUU JEAYKTUBHBIX
PacCyXICHHUI;

> pa3BUTHE M  COBEPIICHCTBOBAHWE  HWHTEJUIEKTYAIbHBIX W  TBOPYECKHX
crnocoOHocTel  O0y4arolmuxcsi, M03HABATEIbHOM AKTUBHOCTH, HCCIEI0BATENbCKUX
YMEHUI, KpUTUYHOCTH MBIIIJIEHUS, THTEPECa K U3YYEHUIO T€OMETPHH;

» (opmupoBanue (YHKIHMOHAIBHON TPaAaMOTHOCTH, pEJIEBAHTHOH T'€OMETpPUU:
YMEHHUS  pacro3HaBaTh MPOSBICHUS T€OMETPUYECKMX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEANbHBIX >KU3HEHHBIX CHUTYalUsX U MpPU HU3YYEHUH APYTHX
y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJCINPOBAHUS
pEaJIbHBIX ~ CUTYyallUi, UCCIIEIOBAaHUS IOCTPOECHHBIX MOJENEH, HHTEpHpeTalun
MOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMH JHHUAMHU yueOHoro Kypca «['eomerpusi» B 10-11
KJjaccax aBisitorcs: «lIpsiMble M MIIOCKOCTH B MPOCTPaHCTBE», «MHOrorpaHHukn», «Tena
BpallleHus», «BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY, «J|BUKEHUS B TPOCTPAHCTBEN.

ChopmymnupoBanHoe Bo DPI'OC COO TpeboBaHHE «YyMETh OIEPUPOBATH
TOHATUSMUY, PEIEBAHTHHIMU T€OMETPUH Ha YriayOn€éHHOM ypoBHe oOyueHus B 10-11
KJaccax, OTHOCHUTCS KO BCEM COAEpKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a



dbopMupoBaHHE JIOTUYECKUX YMEHHMH pacmpelessieTcsi He TOJbKO MO COAepKaTelbHbIM
JUHUAM, HO U 1o rojgaMm oOyueHus. CopaepkaHue oOpa30BaHMs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3ynbTaraM  ocBoeHuMss — DenepanpHoil  pabodeil  mporpammsbl,
pacnpene’€HHbIM 10 TofaM OO0Yy4YeHHs, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, uTOOBI KO
BCEM  OCHOBHBIM, TMPUHIUIHUAIBHBIM  BOMpocaM  oOywaromuecs  oOpalainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIAJICHNE TEOMETPUUECKUMHU TTOHSITHIMHA
U HaBBbIKAMHM IIOCJIEIOBATENIbBHO M TMOCTYNATENIbHO, C COOJIOJEHUEM MPUHIUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAaHHS BKIIOYATh B OOIIYI0 CHCTEMY T€OMETPUUYECKUX
IpeICTaBICHUN OOydJaloIuxcs, pacmupsss W yrayonss e€, o0pasys HpOdYHbIE
MHOYKECTBEHHBIE CBSI3H.

[lepexoa k U3y4eHHUIO TEOMETPUU Ha YIIIYOJIIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycloBus ais AuddepeHnnanuu o0y4eHus, TOCTPOCHUS WHINBUIYaTbHBIX
o0pa3oBaTeNbHBIX NPOrpaMM, OOECHeunTh YIIyOJEHHOE H3yUYE€HHE TIE€OMETPUU Kak
COCTaBIIAOIIEH yueOHOTO npeameTa « MaTeMaTuKay;

MOJIFOTOBUTH OOYYAIOMIMXCSA K IMPOJOJDKEHUI0 HM3YYEHHS MAaTeMaTHKU C Y4ETOM
BbIOOpa Oyaymiedt mpodeccuu, obecrmeunBas MPEEMCTBEHHOCTh MEXAY OOIMM U
npodecCuoHaTbHBIM 00pPa30BaAHUEM.

MECTO YYEBHOI'O ITPEJIMETA «I'EOMETPUS»

Ha usyuenue yueGHOro kypca «I'eomerpusi» Ha yriayOiaEHHOM YpOBHE OTBOJUTCS
204 gaca: B 10 xmacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 vaca (3 yaca B
HEJICTTIO).

COIAEPKAHUE OBYYEHUA

10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE NOHATHS cTepeoMeTpud. Touka, mpsMas, IUNIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3aunmHoe pacmosiokeHue NOpsAMBIX B IIPOCTPAHCTBE:  IIE€PECEKAOLIUECH,
NapajuleJbHbIE U CKpEIIMBAOIMecs npsMble. [Ipu3HakyM CKpEIMBAIOMMXCA MPSIMBIX.
[TapamienbHOCTh NMPAMBIX U INIOCKOCTEW B IMPOCTPAHCTBE: MApAJICIbHBIE NPSIMBIE B
IIPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX MPAMBIX, NAPAILIEIBHOCTh NPSIMOM U IUIOCKOCTH.
[TapannenbHOe W LEHTpaTbHOE NPOEKTUPOBaHUE, u300paxenue ¢uryp. OcHOBHBIE
CBOIICTBa MapasuieIbHOrO MpoekTupoBanus. M3o0paxkeHue ¢uryp B mnapajiiebHON
IPOEKIMU. YTIbl C COHANPAaBICHHBIMU CTOPOHAMH, YroJ MEXAy NpsMbIMU B
npocTpaHcTBe. [lapaminenbHOCTh TIIOCKOCTEM: NapajulesIbHbIE TUIOCKOCTH, CBOWCTBA
napajieNnbHbIX MmiockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYpPHI Ha TUIOCKOCTH:
TeTpa’Ap, NapajuieIeuIe]l, TOCTPOCHUE CEUCHU.

[lepneHAUKYISAPHOCTP MOPSAMOM W IUIOCKOCTHU: MEPHNEHAUKYJSPHBIE IMpsSMbIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE U IEPIEHAUKYJAPHBIE K INIOCKOCTH, ITPU3HAK
NEePNEHIUKYISIPHOCTH MPSIMOM M IUIOCKOCTHU, T€OpeMa O MPSMOW IEpIEeHINUKYIIPHON
mwiockocTd. OpToroHaibHOE MNpoekTUpoBaHHE. [leprneHAuKylssp W  HaKJIOHHBIE:
pPacCTOsiHUE OT TOYKH 0 INIOCKOCTH, PACCTOSHUE OT MPSAMOW A0 IUIOCKOCTH, MPOEKIUS



burypsi Ha IIJIOCKOCT. [lepneHAUKYISPHOCTH IIJIOCKOCTEH: IIPU3HAK
MEPIEHANKYISPHOCTH JIBYX IUIOCKOCTEN. Teopema 0 TpEX MepHeHAUKYIApax.

VYTIibl B POCTPAHCTBE: YroJl MEXAY NPSMOW M IUIOCKOCTBIO, ABYI'PAHHBIA Yrod,
JMHEWHBIN yroJl AByrpaHHOro yrija. TpéXrpaHHblii U MHOrorpaHHbie yribl. CBoMCTBa
IUIOCKMX YIJIOB MHOTOrpaHHoOro yria. CBOICTBa IUIOCKMX M JIBYTPaHHBIX YTIJIOB
TPEXTPAaHHOTIO yria. TeopeMsl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAaHHOTO yTJa.

MHororpanHHuKH

Buibl MHOTOTpaHHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas npusMma,
npsiMasi W HAaKJIOHHAs MpPU3Mbl, OOKOBasi M IIOJIHAS IOBEPXHOCTh IPU3MBI.
[Tapamnenenunesn, TpSAMOYTOJIbHBIN MapAJUICICIIUNEN U €T0 cBOCTBa. KpaTyaiiimme mytu
Ha I[IOBEPXHOCTH MHoOrorpanHuka. Teopema Oiinepa. IIpoctpaHcTBeHHass Teopema
[Mudaropa. Ilupamuga: N-yronbpHas nupaMuja, NMpaBUibHAs M yCEUEHHAs] MUPAMUJIBL.
CpoiictBa pébep u OOKOBBIX TIpaHed mpaBuibHOM nHMpamuibl. IlpaBuiibHBIE
MHOTOTPaHHUKH: TMpaBWIbHAs TMpuU3Ma W NpaBUbHAsg NUpaMuia, MpaBUIbHAs
TpeyrojibHas MUpaMUia U TMPABWIBHBIN TeTpadnp, KyO. [IpencraBnenne o mpaBUIBHBIX
MHOTOTPaHHUKAX: OKTA3JIP, JOAEKAIP U UKOCADIP.

Bbruniciienne »351€MEHTOB MHOTOIPAaHHUKOB: pE€Opa, nuaroHaiu, yrisl. [lmomane
OOKOBOI MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSIMOU MPU3MBI, TJIOMIAAb OCHOBAHMUIA,
TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMOM mpu3Mbl. [1nomaas 60KOBOI MOBEPXHOCTU U
ITOBEPXHOCTH MPABWIBHOW MUPAMUJIBI, TEOPEMA O IUIOIMIAN YCEYEHHON MTUPAMUIBI.

CummeTpusi B IPOCTPAHCTBE.  ODJIEMEHTbHl  CUMMETPUU  MPABUIIbHBIX
MHOTOrpaHHUKOB. CHUMMETpUss B  MPaBUIBHOM  MHOTOIPAHHUKE:  CHUMMETpUs
napa’suieenureaa, CAMMETPUS TTPABUIIBHBIX TPU3M, CAMMETPHS TPABUILHON MUPAMUIBI.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABIECHHBIE U IPOTUBOIIOJIOKHO HAIIPABJIECHHBIE BEKTOPHI.
PaBeHcTBO BEKTOpOB. J[€MCTBHS ¢ BEKTOpaMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBoOMCTBa CIOXKEHUS BEKTOPOB.
CBoiicTBa yMHOXXEHUsI BEKTOpa Ha uncio. [loHsTue komruianapHusie BeKTOpHI. [Ipu3Hak
KOMIIJIAHAPHOCTH TPEX BEKTOpoB. [IpaBmino napamnenenunena. Teopema o pa3noKeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsmoyrosbHas cuctema KOOpAMHAT B
npoctpanctBe. KoopnauHatel BekTopa. CBA3b MeEXIy KOOpJAMHATaMH BEKTOpa U
KOOpAMHATaMH TOYEK. YTOJI MeXAy BekTopamu. CKallipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJia BpaleHus

[ToHATHS: TMIMHAPUYECKAS TOBEPXHOCTh, KOHMYECKAs TOBEPXHOCTH, CPepruieckast
NOBEPXHOCTh, oOOpa3ymoomue TnoBepxHocTed. Tenma BpamieHus: UWIHHIP, KOHYC,
yceu€HHBI KOHYC, cdepa, map. BsaumMHoe pacnoioxeHue cdepbl U IUIOCKOCTH,
KacaTeibHas TNIOCKOCTh K cepe. M300paxkeHue Ten BpallleHus Ha miockocTu. Pa3BépTka
MIMHApA ¥ KoHyca. CuMMmeTpust cephl U mapa.

O6béM. OcHOBHBIE CBOIcTBa 00BEMOB Teil. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napajienenunena u ciueactBug u3 He€. OOBEM TpPAMONH W HAKIOHHOW TMPU3MBI,
HUWIMHJIpa, TUpaMubl U KoHyca. O0bEM 11apa U HIapoBOTO CETMEHTA.

KomOuHnamu ten BpamieHusi ¥ MHOTOTPaHHUKOB. [Ipu3mMa, BIricaHHas B IHJIUH/D,
omucaHHas okono ImHIapa. [lepecedyenne chepsl W mapa ¢ miockocThio. Kacanue



mapa u cdepbl MIOCKOCThIO. [lOHSATHE MHOTOrpaHHHMKA, OMHCAHHOIO OKOJIO C(ephl,
chepbl, BMUCAHHON B MHOTOTPAHHUK WJIH TEJIO BpaIeHUSI.

[1no1manb MOBEpXHOCTH MIMHAPA, KOHYCA, TIomaab cdepsl u e€ yacteit. [lonodbue
B mpocTtpaHcTBe. OTHOIIEHHE OO0BEMOB, IUIOLIAACH MOBEPXHOCTEH MOMOOHBIX (uryp.
[IpeoGpazoBanue momobus, romoreTus. Pemenue 3amad  Ha  TUIOCKOCTH €
HCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHne cedeHuil MHOTOTPAaHHUKOB M TE€J BpALICHUS: CEUYCHHUS LUIUHIpA
(mapanienabHO U NEPIEHIUKYIISIPHO OCH), CEUeHUs KOHYca (MapauiebHble OCHOBAHUIO U
MPOXOSIINE Yepe3 BEPIIMHY), CEUCHHUs IIapa, METOJbl MOCTPOEHUS CEUEHUN: METOJ
CJIEIOB, METOJT BHYTPEHHETO IPOEKTUPOBAHUSI, METOJ MEPEHOCA CEKYIIEN TTTIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTtBe. Onepanuu Haja BeKTOpaMu. BeKTOpHOE yMHOXKEHHE
BEKTOpOB. CBONMCTBA BEKTOPHOIO YMHOXeHHUs. lIpsmoyronpHas cucrema KOOpIWHAT B
npoctpanctBe. Koopaunatel Bektopa. Paznoskenue Bekropa mo 6azucy. KoopamHaTtHo-
BEKTOPHBIN METOJ PU PEUICHUU T€OMETPUUECKUX 3a]ad.

JIBH:KeHHUS B IPOCTPaHCTBE

JBwxenus: npoctpanctBa. OtoOpaxkeHus. JIBuxeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JBWKEHUW. Buabl JIBMKEHWH: TApPAIUICNIBHBIA TEPEHOC, LEHTPAIbHAS
CUMMETpHsI, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKpyr mpsimoil. I[IpeoOpasoBanus
nono6us. [Ipsmast u cdepa Diinepa.

INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YI'JIYBJEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

1) rpakiaHcKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOY4YalOIIeTOCs KaK aKTUBHOTO |
OTBETCTBEHHOT'0 YJIEHAa POCCHUHCKOTO OOIEecTBa, MPEICTAaBIEHUE O MAaTeMAaTHYECKHUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHHIA, MPOILEIYpP TPAXKIAHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI U JAPYroe€), YMEHUE B3aUMOJIEHCTBOBATh C COIMATBHBIMHU
WHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIIUSIMH M HA3HAYCHUEM;

2) naTpMoOTHYECKOEe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKONW TpakKTaHCKOHW HWJIEHTUYHOCTH, YBAXEHUA K
MPONUIOMY M HACTOSIIEMY POCCUUCKOM MaTEMAaTUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAHKE ITUX JIOCTIKEHUN B JPYTUX HAyKaX, TEXHOJOTHUAX, cepax IKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapojaa, CchHOpPMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMIOBEACHUSA, CBA3AHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHUKEHHI HAyKH WM JACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETHYECKOE OTHOLICHUWE K MHUpPY, BKJIIOYAs OCTETHKY MAaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aad, pEUIeHHH, pacCyXIEeHUW, BOCIPUUMYHMBOCTH K
MaTeMaTUYECKUM aCIIeKTaM pa3IM4YHbIX BUJ0B UCKYCCTBA;



5) pusnyeckoe BocmuTaHUE:

c(OpPMUPOBAHHOCTh YMEHHS NPUMEHITh MAaTEeMaTHUYECKHE 3HAHHUS B HMHTEpecax
30pOBOro M 0Oe30macHoro obOpa3a >KU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
37I0POBBIO  (37I0pOBOE THTaHHWE, COATAHCHUPOBAHHBIM PEXUM 3aHATHH H OTAbIXa,
peryisipHas ¢puU3UUecKas aKTUBHOCTH), (PU3NYECKOE COBEPLICHCTBOBAHUE TPHU 3aHATHIX
CIIOPTHBHO-03/I0POBUTEIEHON JAESITETLHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTU TPYIOTIOOWs, MHTEpEC K pa3IUYHbIM
chepam 1npodecCHOHANBHOM JESTENbHOCTH, CBSA3aHHBIM C MaTeMaTUKOM U €€
NPUJIOKCHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTH U CIIOCOOHOCTH K
MaTeMaTH4ecKoMy OOpa30BaHHIO U CaMOOOpPa30BaHMIO Ha TMPOTSHDKEHUHM BCEH JKU3HWU,
TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUM MPAKTHYECKHUX 3a/1ad MaTEMaTHYECKOU
HaINpaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTINTAHME:

c(hOpMUPOBAHHOCTH IKOJOTHYECKON KYJIBTYpbhl, TOHUMAHUE BIUSHUS COIUAIBLHO-
HKOHOMHUYECKUX TMPOIIECCOB HA COCTOSIHHE MPHUPOJIHON M COIMAILHOMN Cpe/ibl, OCO3HAHUE
r00ambHOTO  XapakTepa HJKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha [PUMEHEHUE
MaTeMaTHYEeCKUX 3HAHWM IS pelIeHUus 3a7ad B O00JIACTH OKPYXKAIOIIEH Cpenbl,
IUTAHUPOBAHUE TOCTYMKOB M OLIEHKH MX BO3MOJKHBIX TOCJIEICTBUNA NJISi OKPY’Karolen
CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU M OOINECTBEHHOMN MPAKTUKHU, MTOHUMAHUE MATEeMAaTHUYECKON HAYKH Kak
cdepbl 4eIOBEUECKON JEATEIHHOCTH, TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JI Pa3BUTHS
[MBUJIM3AIIMY, OBJAJCHUE S3BIKOM MATEMATHKA U MaTEeMaTHYECKOW KyJIbTYpOM Kak
CPEACTBOM  TNO3HAHWS  MHpaA, TOTOBHOCTb  OCYHIECTBJISITh  IMPOEKTHYIO U
UCCIIEA0BATENbCKYIO JIEATEIbHOCTh UH/IUBUAYAJIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/IbHBIC YHUBEPCAIbHbIC Y4eOHbIE 1efiCTBUSA

ba3oBrbie JJornuyeckue aeicTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKA MaTEMATHYECKUX
O00BEKTOB, TOHATHUNA, OTHOIICHHH MEXIy MOHATHUSMHU, (OPMYIHPOBATH OMpEAeTICHUS
NOHATUH, YCTaHABIMBATh CYIIECTBEHHBIH NpPHU3HAK KIAacCU(UKALMU, OCHOBAHUS IS
0000111eHUsI U CpaBHEHUS, KPUTEPUU TIPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh, (HOPMYIUPOBATh U MPEOOPa30BBIBATH CYKJIEHUS: YTBEPAUTEIbHbIC
¥ OTpULIATENIbHBIC, ANHUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIC,

BBISBJIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM IIPOTUBOPEYMS B
dakTax, TaHHbIX, HAOMIOACHUIX U YTBEPKICHUAX, NPeIaraTb KpUTEPUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEN U NIPOTUBOPEUNH;

JiefaTh  BBIBOJABI € WCIOJB30BAHUEM 3aKOHOB JIOTMKM, JACAYKTUBHBIX U
UHYKTUBHBIX YMO3AKIFOUCHUH, YMO3AKIIOUECHHI 110 aHAJIOTUH;



IPOBOJIUTh CAMOCTOSITEJIBHO JIOKA3aTEeJIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHHH
(mpsiMblE M OT MNPOTHUBHOIO), BBICTPAWBAaTh APIYMEHTALMIO, MPUBOAUTH INPUMEPHI U
KOHTPIIpUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BbIOMpPATh croco0 penieHus yuyeOHOM 3a1auM (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelieHus, BeIOMpaTh Hambosee MOAXOIALIMM C Y4ETOM CaMOCTOSITEIBHO BbIACICHHBIX
KPUTEPUEB).

Bba3zoBble ncciegoBarenbckme 1eiicCTBUA:

UCMOJb30BaTh BOMPOCHI KAK HCCIEJOBATEIbCKUI HHCTPYMEHT IIO3HAHUS,
(dopMyIHpoBaTh BOMIPOCHI, (PUKCUPYIOIIKE MPOTUBOpPEYHE, MPOOIEMy, YCTaHABIMBATh
MCKOMOE U JJaHHOE, (POPMHUPOBATh THIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJIUTh CaMOCTOSITEIBHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, HCCIIEJOBAHUE 10
YCTQHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4YecKoro oObeKTa, SBJIEHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMU, IBICHUSIMU, MPOLIECCaAMU;

CaMOCTOATENbHO (OpMyNIUpoBaTh O00O0OLIEHUSI M BBIBOABI IO pe3ysibTaTam
NpOBEAEHHOTO HaOJIOACHHUS, WCCIEIOBAHUSA, OIICHMBATH OCTOBEPHOCTH ITOJYYEHHBIX
PE3yIBTATOB, BEIBOJAOB M O00OIICHHUIA;

IPOrHO3MPOBAaTh BO3MOYKHOE pPa3BUTUE TMpollecca, a TakkKe BbIABUIATh
IPEIOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora c undgopmanueii:

BBISBJIATH Ae(UUIUTH MH(OPMALIUU, TAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA HA BOIIPOC
U JUTS pellieHus 3a1a4u;

BbIOMpaTh HH(GOPMAIMIO W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMAaTH3UPOBATh W HUHTEPIPETHUPOBATh MH(GOPMALIMIO PA3IUYHBIX BHJIOB U (popMm
Npe/ICTaBICHUS;

CTPYKTYpHpOBaTh HMH(POpPMAIMIO, TNPEACTaBIATh €€ B pas3IM4HbIX (opmax,
WJLTIOCTPUPOBATH TPpaUUECKH;

OLICHMBAaTh HAJEKHOCTh MH(OpPMAIMU MO CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIEe 1eHCTBUS

OO0menne:

BOCIPUHUMATh U (QOPMYJIHUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUAMHU U
HeJIMU OOIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U
MIMCbMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS IO XOAY PELICHMs 3aJa4yd, KOMMEHTHUPOBAaTh
MIOJIYYEHHBIN pe3yJIbTar;

B XOA€ OOCYXIEHHs 3aJaBaTb BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI,
npoOJeMbl, pelaeMoi 3a7ad, BBICKA3bIBaTh HJEH, HAICJCHHBIE HA MOWUCK pPELICHHS,
CONOCTABJISITh CBOM CYXIEHUA C CYXKICHUSIMH JPYIMX YYAaCTHUKOB JHAJora,
OoOHapyXMBAaTh Pa3INyYMe U CXOJCTBO MO3MIIMIA, B KOPPEKTHOU (opme (HOopMyTupoBaTh
pa3HoIIacusi, CBOM BO3PAXKEHNU,

NPEACTABIATh PE3YJIbTaThl PEUICHUS 3aJaud, OSKCIEPUMEHTa, HCCIEAOBaHUs,
NPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMar BBICTYIUICHHS C Yy4€TOM 3ajay
NPE3eHTAIlMN U OCOOCHHOCTEN ayTUTOPHH.

PeI‘yJ’IﬂTI/IBHBIC YHuBEpPCaJdbHbIC y‘leﬁﬂble JaeicTBuA
CaMoopraﬂmaunﬂ:



COCTaBIIATh IIJIaH, QJITOPUTM pEIIEHUs 3a/Jayd, BbIOMpaTh CHOCOO pelleHus ¢
y4éTOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOU WH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBII HHTEJJIEKT:

BJIa/ICTh HAaBBIKAMHU I[103HABATEIHHOW pEeQIIEKCHMM KaK OCO3HAHMSI COBEPIIAEMBIX
NEHUCTBUH W  MBICIUTEIBHBIX TPOIECCOB, WX pe3ylIbTaTOB, BIANETh CIOco0aMu
CaMOTIPOBEPKH, CAMOKOHTPOJIA IMpollecca M pe3ylbTara pEIIeHHs MaTeMaTH4ecKOn
3a/1auH;

NPEIBUIICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEHICHUH 3aadH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LETU M YCIOBUAM, OOBACHATH MPUYUHBI
TOCTHIKEHUS WU HEJOCTHKEHUS PE3YJIBTATOB JIEATEIHHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€AATEJILHOCTD:

MOHUMATh W MCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBHUTYAIBHON PabOTHI
IpH  pEUNICHWH YYeOHBIX 3a/Jad, NPHHUMATHh IIeJIb COBMECTHOH JESATEIBHOCTH,
IUTAHUPOBATh OPraHM3AIMI0 COBMECTHOW paboThl, pacmpenensTb BHIbI padoT,
JIOTOBapUBaThCs, OOCYXKAAaTh IpollecC U pe3yiabTaT paboThl, 0000IIaTh MHEHUs
HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢dopmax padoTel (0OcyxkacHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» M HHBIE), BBIOIHITH CBOIO YaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU
NEHCTBUS C IPYTMMHU WICHAMH KOMaHJIbI, OIICHUBATh Ka4ECTBO CBOETO BKJIa/Ja B OOIIHN
MPOIYKT IO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBUS.

HPEJMETHBIE PE3YJIBTATHBI

K konuyy 10 knacca odoyuarowguiica Hayuumcs.

® CBOOOJHO ONEPUPOBATH OCHOBHBIMU TOHITHSIMH CTEPEOMETPUU TPH PEIICHUHU
3aJ1a4d ¥ MPOBEJICHUN MaTEMaTHUECKUX PaCcCyXICHUM;

® [PUMEHATh AaKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX IpPHU pEIICHUU
TeOMETPUYECKHX 3a7ad;

e KraccuUIMPOBATh B3aMMHOE PACIONIOKEHHWE TPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEPHUPOBATH MOHATHUSAMH, CBSI3aHHBIMH C YIJaMH B TPOCTPAHCTBE:
MEXTy MIPSIMBIMHU B TIPOCTPAHCTBE, MEXKY MPSIMOH ¥ IIIOCKOCTHIO;

® CBOOOJHO OTEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

e CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPaHHUKOB (NpHU3Ma, MHpaMHJA,
NpSAMOYTOJIBHBIN Mapanienenunesn, Kyo);

e Kaccu(pUIMPOBATH MHOTOTPAaHHHUKH, BEIOWpAsi OCHOBAHUS JJIs Kilaccu(pUKamu;

e CBOOOJHO ONEPHPOBATHh MOHITHUAMH, CBSI3AaHHBIMU C CEYCHHEM MHOTOIPAaHHUKOB
TUTOCKOCTHIO;

® BBINOJHATh TapaUIeNbHOE, I[EHTPATFHOC W OPTOTOHATBHOE MPOSKTUPOBAHUE
¢uryp Ha MmI0CKOCTh, BHIIOTHATH H300paeHHs PUTyp Ha MIOCKOCTH;



® CTPOUTh CEYCHHS MHOTOTPAHHWKOB PAa3JMYHBIMH METOJIAaMHU, BBITIOJIHATH
(BBIHOCHBIC) TUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BHI CBEpXY,
cOOKYy, CHU3Y;

® BBHIUHCIATH IUIOIMIATM ITOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MHpaMUA),
Te€OMETPUICCKHX TEJl C MPUMEHEHUEM (OpPMYIT;

e CBOOOJHO OINEPHPOBATh MOHITHSAMHU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U
TUIOCKOCTh CUMMETPHH, IIEHTP, OCh ¥ INTIOCKOCTh CHMMETPUHU (QUTYPHI,

e CBOOOAHO ONEPHPOBATH MOHATHUSMH, COOTBETCTBYIOIIUMH  BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

® BBINOJIHATH ICHCTBUS HAJl BEKTOPAMU;

® pemiaTh 3aJa4d Ha JJOKa3aTeIbCTBO MaTEMAaTHUYECKUX OTHOLICHHHA M HaXOXJICHUE
TCOMETPUYECKUX  BEIWYWH, MPUMEHSS  W3BECTHBIE  METOABl TPU  PEIICHUU
MaTeMaTUYECKHX 3a7[a4 TOBBIIICHHOTO U BEICOKOTO YPOBHS CIIO)KHOCTH,

® NPUMCHATh  NPOCTCHININE  TPOTPaMMHBIC  CPEICTBA U DJICKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI ITPH PEIICHUHN CTEPEOMETPUUICCKUX 3a/ad;

® u3BIICKaTh, MpeoOpa3oBbIBATE W WHTEPHPETUPOBATH  MHPOPMANUIO O
MPOCTPAHCTBCHHBIX TEOMETPUYECKHX (QUrypax, MpeACTaBICHHYI0 Ha 4YepTekKax U
pPHUCYHKaX;

® TNPUMCHITHh TOJYYCHHBIC 3HAHUS HA TPAKTUKE: CPAaBHUBATh W aHAIU3UPOBATH
pealIbHBIE CUTYyallud, TMPUMCHITh M3YYCHHBIC TOHSTHS B TIPOIECCE TOWCKA PEHICHUS
MaTeMaTU4YEeCKH CHOPMYIUPOBAHHON MPOOIEMBI, MOJICITUPOBATh PeabHBIC CUTYallU Ha
S3bIKE TCOMETPUHM, HCCICAOBaTH ITIOCTPOCHHBIE MOJCIM C  HUCIOJIh30BAHHEM
TEOMETPUYCCKUX TOHITHH U TEOPEeM, anmnapara ajreOpbl, pemaTth MPaKTHISCKUE 3aauH,
CBSI3aHHBIC C HAXO0XJICHHEM I€OMETPUICCKUX BEIIMYUH;

® UMETh MPEACTABICHUS 00 OCHOBHBIX dTanaxX Pa3BUTHS ICOMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTa Pa3BUTHSI TEXHOJIOTHUH.

K konuyy 11 knacca odyuarowguiica Hayuumcs.

e CBOOOAHO OMNEpUpPOBaTh MOHATHUAMM, CBSI3aHHBIMM C  LUAJUMHAPUYECKOM,
KOHUYECKOU U c(hepruiecKoil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI TTOJTYUCHNUS;

® OIEpUPOBATH TMOHSATHSIMM, CBSI3aHHBIMH C TEJIaMU BpAIIECHUS: LHIHHIPOM,
KOHYCOM, cepoil U 1mapom;

® pacro3HaBaTh Tejla BpalleHHs (LUMIUHAP, KOHYC, cpepa U map) U OOBACHATH
CHoCcOOBI MOJTYyYEHUS TeJl BPAILCHHS,

e KIaccu(pUIMPOBATh B3aUMHOE PACIONIOKEHUE C(Pephl U MIIOCKOCTH;

® BBIYHUCIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHHs, O0BEMBI U
IUIOUIAIM TIOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpAIEHUS, TCOMETPUUYECKUX Tell C
npuMeHeHueM (popmyi;

e CBOOOJHO OMEpPHPOBATh MOHATHUSAMH, CBSI3aHHBIMH C KOMOMHALUSAMHU TeJ
BpallleHUs] U MHOTOI'PaHHUKOB: MHOT'OTPAaHHUK, BOUCAHHBIN B chepy ¥ ONMUCAaHHBIN OKOJIO
cdepsl, cdepa, BIMCAHHAS] B MHOTOTPAHHUK WJIM TEJIO BPaIllCHHUS,

® BBHIUKCIATH COOTHOIIGHHUS MEXIy IUIOMAJIMHU TOBEPXHOCTEH U 00BbEMaMu
IT0JIOOHBIX TEJI;

® u300paxkaTh U3y4yaeMble (PUTyphl, BHIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3
PUCYHKOB NPOCTBIX 00BEMHBIX (UIyp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHMSI Tell
BpalllCHHUS;



® U3BJIEKATh, MHTEPOPETUPOBaTH M  NIPEeoOpa3oBbIBaTh  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (QUrypax, IMpeACTaBICHHYI0 Ha uYepTekax u
PUCYHKAX;

e CBOOOJIHO OMIEPUPOBATH MOHITUEM BEKTOP B MPOCTPAHCTBE;

® BBITIOJHSATE ONEpAIK HaJl BEKTOPaMH;

® 3a7aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOW CUCTEME KOOPIMHAT;

® pemaTh TE€OMETPUUYECKHE 3aJauyd Ha BBIUMCICHHE YIJIOB MEXKAY MPSIMBIMU U
MJIOCKOCTSIMU, BBIYUCJICHUE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B LIE€JIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH PEIICHHH;

e CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBI3AHHBIMU C JIBYKEHHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

® BBLINOJIHATH U300paKEHUSI MHOTOIPAaHHUKOB M TEJl BpallleHUs MPHU MapaylieIbHOM
MepeHoce, EeHTPATbHON CUMMETPHUH, 3€pKalbHOW CUMMETPHUHU, MPHU MOBOPOTE BOKPYT
MPSMOH, TIpeoOpa30BaHMS 10 100U ;

® CTPOUTh CEYEHHS MHOTOTPDAHHHUKOB M TEJ BpAIEHUS: CEUEHHUs IHJIMHIpA
(mapanienbHO U MEePIEeHIUKYIIPHO OCH), CeUeHHUs KoHyca (MapaieibHbleé OCHOBAHUIO U
MIPOXO/ISIINE Yepe3 BEPIINHY), CEUCHUS I1apa;

® HCIIOJIb30BAaTh METOJIBI TIOCTPOCHUSI CEUEHUN: METOJ] CJIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/ TIEPEHOCA CEKYIIEH TUIOCKOCTH;

® JI0Ka3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS;

® IIPUMEHATH TC€OMETpHUUECKHE (PAKThl IJIsi PEIICHUS CTEPECOMETPUUECKUX 3a/ad,
MPEINOIAralouX HECKOJIBKO IIaroB PEIICHUs, €CIIM YCJIOBHUS NPUMEHEHHs 3aJaHbl B
SIBHOUW M HESIBHOU (hopme;

e pemaTh 33a/la4d Ha J0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHHH M HAXOXICHHE
FCOMETPUYCCKUX BEITUYMH;

® TIPUMECHSTH MPOTPAMMHBIC CPEJICTBA U JICKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI
P PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

® TIPUMEHSTH TOJyYEHHbIC 3HAHWS Ha TMPAKTUKE: CPaBHUBATh, aHAIM3UPOBATH U
OIICHMBATh PEaJIbHBIC CUTYAIlUH, MPUMEHSITh U3yUYCHHBIC MTOHSATHS, TEOPEMBI, CBOWCTBA B
mpolecce  MOWCKa  PEIIeHHs  MaTeMaThyeckd CcHOopMymupoBaHHOW  MPOOIIEMBI,
MOJICTTUPOBATh peajbHbIE CUTYAIlMU Ha SI3bIKE T€OMETPHH, HCCIE0BATh MOCTPOCHHBIE
MOJICJIU C MCIOJIb30BAHUEM TE€OMETPUUECKUX TMOHATUM W TeopeM, ammapaTra aireOpsl,
pemaTh MpakTUYECKHUE 3a/1auu, CBA3aHHbIE C HAXOXKIEHUEM IeOMETPUYECKUX BETUUYHH;

® UMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamaxX Pa3BUTHUS T€OMETPUM KaK COCTABHOM
yacTu QyHIAMEHTa PAa3BUTHSI TEXHOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
° K
Ne HaumeHoBaHue pa3aesioB U TeM NPOrPaMMBbI OIFTCCIRG JacoB JyiekTpoHHBbIE (LM (pPOBbIE) 00pa3oBaTeIbHbIE
n/n Bcero Konrpoabubie pecypehI
padoThI
1 BReleHie B cTeheOMEThIIO 93 1 https://file.11klasov.net/19-geometriya-uchebnik-
A P P dlya-10-11klassov-atanasyan-Is-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-
2  BsammHOe€ pacmosoXeHHe MPSIMBIX B TPOCTPAHCTBE 6 1 dlya-10-11klassov-atanasyan-ls-i-dr htm
. https://file.11klasov.net/19-geometriya-uchebnik-
3 | IlapamnensHOCTh MPSAMBIX U TUTIOCKOCTEH B MMPOCTPAHCTBE 8 dlya-10-11Klassov-atanasyan-ls-i-dr html
. https://file.11klasov.net/19-geometriya-uchebnik-
4  IleprieHIUKYISIPHOCTH MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE 25 dlya-10-11Klassov-atanasyan-Is-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-
> VIIBI H pacCTOSHMS 16 . dlya-10-11klassov-atanasyan-Is-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-
6 Muororpannkn ! . dlya-10-11Kklassov-atanasyan-Is-i-dr.html
7 BeKkTobLl B IDOCTDAHCTES 19 https://file.11klasov.net/19-geometriya-uchebnik-
P pocTp dlya-10-11Kklassov-atanasyan-Is-i-dr.html
8 TloBToperie. 060GIEHIE i CHOTEMATH3ALMS SHAM 5 2 https://file.11klasov.net/19-geometriya-uchebnik-
P ’ o t dlya-10-11Kklassov-atanasyan-Is-i-dr.html
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne HaumeHoBaHue pa3aeno e orpa Komriectio acon ) ( ) 00
HMEHOBaHU JIOB 1 TEM IIPOrpamMmmbl CKTPOHHBbIC 1 OBBIC) 00PA30BaATC/IbHBIC
n/n past pPorp Bcero KourposbHbie AeKTP i p P .
pecypcsl
padoThI
1 AHanuTHYecKas TeOMETpHUS 15 1 https://file.11klasov.net/19-geometriya-



https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
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https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-ls-i-dr.html

uchebnik-dlya-10-11klassov-atanasyan-Is-i-
dr.html

https://file.11klasov.net/19-geometriya-

2  IloBTopenwue, 0000IICHHE U CHCTEMAaTH3AIMsI 3HAHUN 15 uchebnik-dlya-10-11klassov-atanasyan-Is-i-
dr.html
https://file.11klasov.net/19-geometriya-

3 | OO0BEM MHOTOTPaHHHKA 17 uchebnik-dlya-10-11klassov-atanasyan-Is-i-
dr.html

4  Tena BpamieHus 24
https://file.11klasov.net/19-geometriya-

5  Ilnomaau MOBEPXHOCTH U 00BEMBI KPYTJIBIX TEJ 9 uchebnik-dlya-10-11klassov-atanasyan-Is-i-
dr.html
https://file.11klasov.net/19-geometriya-

6 | JIBwxeHHs 5 uchebnik-dlya-10-11klassov-atanasyan-Is-i-
dr.html
https://file.11klasov.net/19-geometriya-

7 | TloBTropenwue, 06001IeHNE U CUCTEMATH3AIINS 3HAHUIA 17 uchebnik-dlya-10-11klassov-atanasyan-Is-i-
dr.html
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