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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpuss sBnseTcs oOAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEOHEr0 OOLIEro
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH U MPEAMETOB I'yMaHUTapHOIro Iukia. II0CKOIbKY JIOTMYECKOE MBIIIICHHE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, NpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUU LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
F€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIb3YIOTCS IIPU PEIIEHUM 3aJ1a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lens ocBoeHust mporpammsel yueOHOro Kypca «I'eoMeTpus» Ha yriyOJE€HHOM YpPOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU HU3YyYEHHM T'€OMETPUH, Kak
cocTaBlisifolel mpeaMeTHOM oOmactu «Marematuka W uHGpOpMaTuUKa» yepe3 olecreueHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, cHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo Mpo(eccrOHalbHOTO
00pa3oBaHUs, CBSI3aHHOIO C UCMOJIb30BAaHUEM MATEMAaTHKHU.

[IpropuTeTHBIMH 3a/1a4aMH Kypca F€OMETPHH Ha YIriIyOJE€HHOM YpOBHE, pacCIIUPSIONIIMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue TMpeACTaBiIeHHs] O TEeOMETpUM KaK YacTH MHPOBOM KyJIbTYphl U
(hopMHUpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(bopMHpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak O BaKHEWIINX
MaTeMaTHYEeCKUX MOJENSAX, IO3BOJISIONIMX OMNKMCHIBAaTh W M3y4aThb pa3Hble  SBJICHUS
OKpYXKaloILlero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reOMeTpHUu;

(dbopMupoBaHHE YMEHMSI BJIAJIETh OCHOBHBIMH MOHATUSAMH O MPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TeOpeM, (OpMy]l M yMEHHE UX NPUMEHATb, YMEHHUs
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHHE yMEHMs PpACIO3HABATh HAa YEPTEXkaX, MOAEISAX U B PEATbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopmupoBaHue HOHUMAaHMUS BO3MOHOCTH aKCMOMaTHYECKOI0 HOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME yMEHHUS BIAJeThb METOJAaMHU J0Ka3aTeIbCTB M aJTOPUTMOB pEIlEHHs,
YMEHUS MX [PUMEHSATh, IPOBOJUTH JIOKA3aTebHbIE pPACCYXIEHUS B XOJE pELICHUs
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OpMHUpPOBAHUE
IPEJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB IpU OOOCHOBAHWM MaTEeMAaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPLICHCTBOBAHME HWHTEUIEKTYaJbHbIX M TBOPUYECKUX CHOCOOHOCTEH
oOyyaromuxcs, NO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHHUH, KPUTUYHOCTH
MBIIIUIEHUS], UHTEpeca K U3y4EHUI0 T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAIBHON TI'PAaMOTHOCTH, pEJIEBAHTHOW TIE€OMETpUHU: YMEHUS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX TNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYalMsIX M MPU U3YYEHHUH JIPYTUX Y4eOHBIX NMPEIMETOB, MPOSBIIECHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEHW, MOJEIMPOBAHUS PEAIBHBIX CUTyallud, HCCIIEI0BAaHUS
IIOCTPOEHHBIX MOJEIIEH, NHTEPIPETALIUH ITOITYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpP>KaTEIbHBIMU JIMHUAMH yueOHoT0 Kypca «['eomerpus» B 10—11 knaccax
aBisAroTCs: «lIpsiMble M TUIOCKOCTH B NpOCTpaHCTBE», «MHOrorpaHHukn», «Tenna BpamieHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMUN,
peleBaHTHBIMHM T€OMETPUU Ha yriyonéHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepXKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH



pacmpenensercss He TOJIbKO [0 COJEPKATelIbHBIM JIMHUSM, HO W IO ToJaM OOydeHUs.
Cognepxannie  00pa3oBaHUs, COOTBETCTBYIOIIEE TNPEAMETHBIM  pe3yiIbTaTaM  OCBOCHUS
®enepanbHO paboyel MporpaMmbl, pacupereaEHHBIM 10 ToAaM O0yYeHHs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM BOTPOCaM OOydYarolIuecs
oOpalanich HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJAJCHHE T€OMETPHYCCKUMHU
MOHATHSAMH W HaBBIKAMH TIOCJIEJOBATEIBHO W TOCTYNATEIbHO, C COOJIOACHHEM IPUHIIUIIA
MPEEMCTBCHHOCTH, a HOBBIE 3HAHHS BKJIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPHUYCCKHX
MIPEJICTaBICHUA OOYYaIONINXCs, pacImupsiss u yriayosisi e€, oOpasysl MPOYHbIE MHOKCCTBCHHBIE
CBSI3H.

[Tepexo kK M3yYCHHUIO TEOMETPUU HA YTITyOJIEHHOM YPOBHE ITO3BOJISICT:

co3math ycinoBus g guddepeHnuanud oOydeHUs, TOCTPOCHUS WHIWBUIYAIbHBIX
oOpa3oBaTelIbHBIX  mporpamyM,  oOecreunTh  yrIyOJN€HHOE  W3ydyeHHE  TeOMETPUU
KaK cocTaBJstolleil yueOHoro npeamera «MaremaTHKa;

MOATOTOBUTH OOYYAIOMIMXCS K IMPOJOJDKEHUIO M3ydeHUS MATEeMAaTHKH ¢ YY4ETOM BBIOOpaA
Oynymeir mpodeccun, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOmUM MU TpodeccruoHaTbHBIM
00pazoBaHUEM.

Ha uzyuenue ydyebHOro kypca «l'eomerpusi» Ha yriyol€HHOM ypoBHE oTBoauTcs B 11
knacce — 102 gaca (3 gaca B HeeInio).

COJAEPKAHUE OBYUEHUSA

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJICBOW BEKTOP, JTMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUITMHEApHbBIE, COHAIPABIICHHBIC W IPOTHUBOTIOIOXKHO HAIPABJICHHBIC BEKTOPHL. PaBEeHCTBO
BEKTOpOB. JIeHCTBUS C BEKTOpaMH: CIIO)KCHHWE W BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOEHHE BeKTopa Ha uyucio. CBoicTBa ClOKEHHUS BeKTOpoB. (CBoMCTBa
YMHO’KEHHUsI BeKTopa Ha uucio. [lonarue komruianapHble BEeKTOpbl. [Ipu3HaKk KoMIuIaHapHOCTH
Tpéx BektopoB. I[lpaBmio mnapamnenenunena. TeopemMa O pa3lokKeHUH BEKTOpa MO TpPEM
HEKOMIUJIaHApHBIM ~ BekTopaMm. [IpsimoyronbHas cucreMa KOOpIMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAy KOOpIMHATaMH BEKTOpAa M KOOpAMHATAMHU TOYEK. YTOI
Mexay BekropaMu. CkansipHOE TPOU3BEIEHUE BEKTOPOB.

Tena Bpamenust

[lonsiTus: wHUIMHApPUYECKas TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCThb, cdepuyeckas
MOBEPXHOCTh, OOpa3ymolue mnoBepxHocTed. Tena BpalieHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOoHyc, cdepa, map. B3aumuoe pacnonoxxenue cdepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpalleHus Ha miaockoctu. Pa3BépTka muuHapa u konyca. CummeTpust
cdepsl 1 mapa.

O6béM. OcHoBHBIE cBOIicTBa 00bEMOB Ten. Teopema 00 00bEME MNPSAMOYTOIBHOTO
napajuiefienunena u cienctBus u3 He€. OObEM MpsIMONM M HAKIOHHOM MPU3MBI, HIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CErMeHTa.

KoMOunanuu Tten BpamieHHss U MHOTOTpaHHHKOB. l[lpu3ma, BmucaHHas B IWJIMHID,
omucaHHas okoJio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsbl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OTIMCAHHOTO OKOJIO chepbl, cephl, BIMCAHHON B
MHOTOTPAaHHUK WM TEJIO BpAIEHUSI.

[Tnomaas MOBEpXHOCTH HWIMHIpPA, KOHYyca, miuomans chepsl u e€ vacreil. [lomobue B
mpoctpancTBe. OTHomieHHe O0O0BEMOB, IUIOMIA[EH TMOBEpPXHOCTEH TMOJOOHBIX  (UTYP.
[IpeoOpazoBanue momodus, roMoTeTHs. PerieHue 3amad Ha TUIOCKOCTH C HCIHOJB30BaHUEM
CTepEOMETPUYECKUX METOJIOB.

[TocTpoenune cedyeHWid MHOTOTPAHHUKOB W TeN BpAUICHHUS: CEUEHHUS LUIUHApA
(mapannenbHO W TEPIEHIUKYISPHO OCH), CEYEeHUs KOoHyca (TmapasuielbHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEPIINHY), CEYCHHsI IIapa, METOJbI MOCTPOCHHS CEYSHHI: METOM CJENOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH TI0CKOCTH.

JABHKEeHHS B IPOCTPAHCTBE



JlBwxkenust mpoctpanctBa. OtoOpaxkenus. JIBwkeHHss U paBeHCTBO ¢uryp. OOmiue
CBOMCTBA JBWKCHUH. Buabl NBWKEHMI: INapaJulebHBIM IIEPEHOC, LEHTpPajbHas CUMMETpHS,
3epKaJIbHAsi CHMMETpPHsI, IOBOPOT BOKpYT npsiMoii. [IpeoOpazoBanus nogobus. [Ipsimas u chepa
Diinepa.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIIIYBJEHHBIU YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpazknaHcKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh TPAKJAAHCKON TO3WIMUK  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4J€HA POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYpP TPakKTAHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHE B3aWMOJICHCTBOBATH C COIMAIbHBIMA WHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHHEM;

2) maTpuoTHYECKOe BOCIUTAHHE:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MJIEHTUYHOCTH, YBaXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHUSIM POCCHICKHX
MAaTE€MAaTUKOB M POCCUMCKOW MAaTeMaTUYECKON WIKOJIbI, MCIOJIb30BAHUE ATHUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHWE  JyXOBHBIX IICHHOCTEM  pPOCCHHCKOrOo  Hapoaa, CcGhHOPMHPOBAHHOCTH
HPABCTBEHHOIO CO3HAHUSA, STUYECKOTO MOBEACHUS, CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHU HAyKd M JEATEbHOCTBHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTHYECKOEe BOCIIUTAHME:

ACTETUYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIKOYas  ACTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pCEIICHUH, pacCyXJICHUH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BoCIUTAHHE:

c(hOopMUPOBAHHOCTh YMEHHSI PUMEHATh MaTEMAaTHYECKHUE 3HAHUS B MHTEPECaX 3JI0POBOTO
u 0e30macHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSAX CIIOPTUBHO-03I0POBUTEIBLHOM JIESITEIBHOCTHIO;

6) Tpy/Z10BO€ BOCIIMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTHU TPYJO0JIIO0US, HHTEPEC K pa3indHbIM cdepam
npodeccuoHaNbHOM NEeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TIUIAHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 33J1a4 MaTEMaTUYECKOW HANlPaBJIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJAbTYpHl, TOHUMAHHE BIUSHUS COIHAIBHO-
SKOHOMUYECKHX TMPOLIECCOB HA COCTOSHUE NPUPOJAHOW W COLMAIBHOM Cpelibl, OCO3HAHME
rI00aTBbHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3a71ad B 00JacTU OKPYXKAloIIe cpefpl, MIaHUPOBAHUE
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX TOCIEJCTBUMN ISl OKPYKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:



c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAHHE MAaTEMAaTWYECKON HayKd Kak chepbl
YEJIOBEYECKOM ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LUBUIIU3ALNM,
OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CpPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTeibHBbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eiicCTBUS

ba3oBble jornueckue aecTBUs:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKM MaTEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TIOHATHUAMH, (OPMYIUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PUKAIMUA, OCHOBAaHUS i OOOOIICHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

BOCTIpUHUMATH, (HOPMYIUPOBATH M TMPE0OpPa30BBHIBATH CYKJICHUS: YTBEPIUTEIBHBIC H
OTpHIIaTENbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOPEUUs B (akTax,
JMAHHBIX, HAOMIOACHHUSAX W  YTBEPXKICHHSX, TMpeajiaratb KPUTCPUH JUIS  BBISBIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENIbHO JI0KA3aTeIbCTBA MAaTEeMAaTHUECKUX YTBEPKACHUU (TpsSMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH TPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/ICHUS U BBIBOJIBI;

BBIOMpaTh Croco® pemeHus ydeOHOW 3adaun (CpaBHUBAaTh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubosiee TMOAXOMALUIUN C Y4ETOM CaMOCTOSTENIBHO BBIJIEICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NelicTBUA:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIENOBATENbCKUNM HHCTPYMEHT MO3HAHUs, (hOPMYIUPOBATh
BOINPOCHIL, (PUKCUpYIOIIME MPOTUBOpEUYUE, MNpobdIeMy, ycTaHABIMBAaTh HCKOMOE M JIAaHHOE,
(dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJUTH  CAMOCTOSATENbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIIEOBaHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBIEHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIBHO (hOPMYIUPOBATh 0OOOIIEHNS U BBIBOJBI MO PE3YJIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCa, a TAKXKE BBIABUTATh MPEINOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAAITH 1e(DUIUTHI HH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBHIOMpATh HMHPOPMAIMIO M3 HCTOYHMKOB Pa3NUYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPOPETUPOBATH HMHMOOPMAIMIO pPA3TUYHBIX BUAOB H  GopM
MIpe/ICTaBJICHHUS;

CTPYKTYpUpOBaTh  WH(MOpMALNIO, TPEACTaBIsITh €€ B  pa3iuuHbIX  (opmax,
WJUTIOCTPUPOBATH TpadUIECKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITENTFHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.



KoMMyHuUKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menmne:

BOCIIpUHUMATL U q)OpMyJII/IpOBaTB CY)XIACHHUA B COOTBCTCTBHU C YCIIOBUIMU U LCIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIpa)XaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W HNHCBbMCHHBLIX
TCKCTAaxX, HAaBaTb IOSJACHCHHUA IO XOAYy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0JI¢ OOCYXICHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOW TEMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBAThb HWACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIAATL CBOU
CYXJEHHUS C CY)KICHMSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
TO3UIIHIA, B KOPPEKTHOU (hopme POpMyTHUPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHHS,;

NpCACTAaBIATE PE3YJbTATbl PCHICHUA 3aJadl, SKCIICPUMCHTA, HCCICAOBAaHUWsA, IIPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3aJad MpPE3eHTAluu U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHUBepcaibHbIe YUeOHBIE 1eHCTBHS

Camoopranuszanms:

COCTaBIIATh IJIaH, aJTOPUTM peIIeHUs 3a/Jadyd, BBIOMpATh CIOCOO pelieHus ¢ y4eToM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBAaThb M KOPPEKTHPOBATH
BAapUaHTHI peLIeHUH ¢ y4ETOM HOBOM HH(OpMAaLIHHL.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BJIaJIETh HABbIKAMU MO3HABATEIbHOU peduieKCHH KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBHIA
U MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IPOIIecca U pe3ysbTara peleHusl MaTeMaTUYecKoil 3a1a4i;

MpeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IMpPH DPELIEHUU 3aJauld, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIIEHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3y/IbTaTa LEIH U YCIOBUAM, OOBSACHATh IPUUUHBI JJOCTUKCHUS
WIM HEAOCTI)KCHUS Ppe3yJbTaTOB JIEATENBHOCTH, HAaXOJAWUTh OMIMOKY, JaBaTh OILICHKY
PHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaIbHOW PabOTHI MpHU
pelieHud y4eOHBIX 3a/Jay, NPUHUMATh IleJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpPraHMU3aII0 COBMECTHOW pabOThl, pactpeneniarTh BUAbl paboT, AOroBapuBaThCS, 0OCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (0OCYKIeHHS, 0OMEH MHEHUN, «MO3TOBBIC
IITYPMb» M HHBIE), BBIIOJHATH CBOI YacTh pabOThl M KOOPAWHUPOBATH CBOM JCUCTBUA C
JIPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHHWBAaTh KayecTBO CBOEro BKJaJga B OOIMIMI MPOIYKT IO
KpUTEpUIM, cHOpMYINPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATbBI

K koniy 11 kiacca oOyyaromuiicss HAyYuTCS:
CBOOOJTHO OMEpUPOBATh MOHATUSAMH, CBS3aHHBIMM C IWIMHAPUYECKOM, KOHHUYECKOW U
cepruueckoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYEeHNUS
OIIEepPHPOBATH MOHATHUSAMH, CBS3aHHBIMU C T€JIAaMH BPAIICHUS: IIMJIUHIPOM, KOHYycOoM, chepoit u
1apom;



pacmo3HaBaTh Tena BpamieHus (IUIMHAP, KOHYC, chepa W map) U OOBICHATH CIIOCOOBI
TIOJTyYEHUSI TEJl BPAIICHUS;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE Cephl U TIIOCKOCTH;

BBIYHCIISITh BEITUYHMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJNl BpallleHUs, OOBEMBI W IUIOIIATU
MMOBEPXHOCTE MHOTOTPAHHUKOB M TN BpAICHUS, T€OMETPUYECKHX Tel C TMPUMEHCHHEM
opmyur;

CBOOOJHO OIEPHPOBATh IMOHITHSIMH, CBS3aHHBIMH C KOMOWHAIIUSIMU TEJ BpalICHHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy W ONUCAHHBIA OKOIO chepsrl, chepa,
BIIMCAHHAsI B MHOTOTPAHHUK HJIU TEJIO BPAICHHUS;

BBIYHCIISITE COOTHOIICHHSI MEXK/IY TUIOIIA IIMU TIOBEPXHOCTEH M 00bEMaMHU 110 T0OHBIX TET,
n300paxaTh W3ydaeMble (DUTYPBHI, BBIIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB
MPOCTHIX OOBEMHBIX (PHUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHUS TEJ BPAICHHUS;
W3BJICKaTh, HMHTEPIPETUPOBATh W TPeoOPa3oBBIBATH HHPOPMAIUIO O MPOCTPAHCTBECHHBIX
TeOMETPHYCCKUX (PHUTypax, MPEJICTABICHHYIO HA YePTEeIKAX U PUCYHKAX;

CBOOOHO OTIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATE OTIEPAIMH HAJl BEKTOPaMU;

3aJ1aBaTh IUIOCKOCTh YPAaBHCHHUEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT;

pelratb TeOMETPUYECKHE 3aJaYd Ha BBIYHCICHHE YIJIOB MEXKJy MPSAMBIMH M TUIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSIHMM OT TOYKH JIO TUIOCKOCTH, B IIE€JIOM, Ha MPHUMEHECHHWE BEKTOPHO-
KOOPJIMHATHOTO METOJIa TIPY PEIICHUH;

CBOOOJHO OTIEPUPOBATH MMOHATHSAMH, CBSI3aHHBIMH C JBW)KCHHEM B TIPOCTPAHCTBE, 3HAThH
CBOICTBA JIBIXKEHU;

BBITIOJTHATh M300pakKeHUsT MHOTOTPAHHWKOB M TEJl BpAIlEHUs TNPH TMapajuIeIbHOM IepeHocCe,
LEHTPAIBHOM CUMMETPUM, 3€PKATbHOM CHUMMETPUH, IIPU TOBOPOTE BOKPYr MPSAMOW,
npeoOpazoBaHus OI00MS;

CTPOUTh CEYEHHsS] MHOTOTPAHHHKOB W TeNl BpAIICHMs: CEUCHUS IMIMHIpA (MapaiebHO U
MEPIEeHIUKYIIAPHO OCH), CeueHHUs KOoHyca (IapaulesibHble OCHOBAHMUIO W MPOXOJSIINE uepe3
BEpIINHY), CEUCHUS 11apa;

UCIOJIb30BATh  METOJIbI MOCTPOCHUS CEYEHMH: METOJ  CIIEJJOB, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSITh  reoMeTrpuueckue  (akTbl A pelIeHUsT  CTepeoOMETPUYEcKHX  3ajad,
MIPEIOIaraloINX HECKOJIbKO I1aroB PEHIeHMs], €CIH YCIOBHS MPUMEHEHUS 3a/laHbl B SIBHOU U
HEsSIBHOU (opme;

pemiath 3aJayd  Ha  JOKa3aTeJbCTBO MATEeMAaTUYECKUX OTHOIIGHUH U HaxO0XICHUE
reOMETPUYECKUX BEJIINYMH;

MIPUMEHSTH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN
CTepEOMETPUYECKUX 33]1aY;

MPUMEHATh TOJNY4YCHHbIE 3HAHMSI Ha TPaKTUKe: CPaBHHUBATh, AHAIU3UPOBATH M OLIEHUBATH
pealibHbIE CUTYallMH, IPUMEHSITh U3YYCHHbIE TIOHATHUS, TEOPEMbI, CBOMCTBA B Mpollecce MoucKa
pElIeHNus MaTeMaTU4ecku CPOPMYITHUPOBAHHON MPOOIEMBI, MOJEIHPOBATH PEaTbHbIC CUTYAIIUU
Ha S3bIKE TEOMETPHH, UCCIIEI0BaTh MOCTPOEHHBIE MOJIETH C MCIOJIb30BAaHHEM I'€OMETPHYECKUX
MOHATHM M TeopeM, ammapara ainreOpbl, pemarh MpPaKTHYECKHe 3aJaud, CBS3aHHBIE C
HAX0XJICHUEM T€OMETPUUECKUX BETUUHH;

MMETh TMpEACTaBIeHUS 00 OCHOBHBIX STamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATUYECKOE NNTAHUPOBAHUE

nasa Ha3BaHWne KO/IMYeCTBO YacoB | BocnuTtaTesnbHbIiN 20P
KOMMNOHEHT

KOOPOMHATBI N | 23
BEKTOPbLI B
NPOCTPAHCTBE-




23u.
TEJNA
BPALWEHWNA-374.
OBbEMbI TEJ.
MNNOoWALb
COEPbLI-19y.
MoypoyHoe naaHupoBaHue
Ne Tema ypoKa
YPOKa
1. [ekapToBbl KOOpPAUHATEI B NPOCTPaHCTBE
2. KoopauHaTtbl cepeanHbl oTpeska
3. BekTopbl B NpOCTpaHCcTBe.
4, BekTopbl B npocTpaHcTBe. KoopanHaTthl BEKTOpa U ero AfivHa
5. CymMmma BekTOpOB
6. PasHocTb BekTopoB
7. YMHOXeHWEe BEKTOpa Ha YMCho.
8. YMHOXeHMEe BEKTopa Ha ymcno. fomoTeTus.
9. OnpeaeneHne ckanspHOro Npon3BeAEHNsI BEKTPOB
10. Teopema o ckansgpHOM NPOM3BEAEHNM BEKTOPB
11. HaxoxgeHue yrna mexay Bekropamm
12. HaxorkgeHue yrna mexkay BeKTopamu B 3a4a4ax era
13. ["eomeTpryeckoe MecTo ToO4EK NPOCTPaHCTBa
14, "eomeTpryeckoe MeCTO TOYEK MPOCTPaHCTBA. Y paBHEHME NNTOCKOCTU
15. PeweHune 3agay «BeKTopbl Ha KaeTyaTon bymare»
16. PeweHwne 3agay EMN no teme «BekTopbl»
17. CBOICTBA CKaNAPHOro NponsBeaeHMa BEKTOPOB.
18. KonnnHeapHOCTb BEKTOPOB
19. Cuctematmsaums 3HaHUM No Teme «BeKTopbl B NPOCTpaHCTBE»
20. KoHTponbHan paboTa no Teme «KoopamHaTbl M BEKTOPbI B MPOCTPAHCTBEY
21. AHann3 KOHTPOIbHOM PaboThbl
22. UnnuHap.
23. Uunungp. MNnowaab 60koBOM NOBEPXHOCTU LIMNUHAPA
24. Lunungp. MNnowaab NonHON NOBEPXHOCTU LMNMHAPA
25. KomMOuHaumm umnmHapa v npuambl.
26. MonHasa noBepXHOCTb KOMBUHALUW LUMnMHAPA U NPU3MbI.
27. KoHyc
28. KoHyc. MNnowaab 60KOBOWM NOBEPXHOCTM KOHyCa
29. KoHyc. MNMnowaab 60KOBOWM NOBEPXHOCTU KOHYyCa
30. KoHyc. lNnowanb NonHoM NoBEPXHOCTU KOHYca
31. CeyeHune KOHyCa NNIOCKOCTbIO, NapaniesbHOM NA0CKOCTU OCHOBaHMA
32. YCceueHHbI KOHYC
33. YCe4€HHbIN KOHYC. N300paxkeHne KOHYCOB N YCEYEHHBIX KOHYCOB
34. Mnowanb 6OKOBOWM NOBEPXHOCTU YCEYEHHOIO KOHYCa
35. [Mnowaab NONHOM NOBEPXHOCTU YCEYEHHOMO KOHYCca
36. CrepeomeTpuyeckne 3agaym Ha W BblMUCIIEHME NNOWAAN CeYEHNA LMNMHAPA, KOHyca
37. KombuHaLmmn koHyca u nupamugp.
38. KoHTponbHas pabota no teme "KoHyc u umnmHgp"
39. KombuHaLmmn koHyca u nupamugpl. [Nnpamuga, onMcaHHas OKosno nMpamuipl
40. YpaBHeHune cdepsbl
41. Cdepa v wap
42. YpaBHeHune cdepsbl




43, B3aumHoe pacnonoxeHue cgepbl U NOCKOCTU.

44, B3aumHoe pacnonoxeHune cepbl U nnockocTu. MNMnockocTb, kKacaTensHas K cepe
45, BsaumHoe pacnonoxeHune cepbl U nnockocTu. MNMpamas, kacatensHas K cepe
46. Mapannenenuneabl, BAucaHHble B cdepy.

47. MpaBunbHble NMpamMuabl, BNMCaHHbIe B cepy.

48. MHororpaHHuKK, BNUCaHHbIE B cdepy.

49, Mapannenenunea, onucaHHbIN OKONO cdepbl

50. Mupamnga, onncaHHasi okono cepbi.

51. MHororpaHHuWKK, onmMcaHHbIe OKONO cdhepbl

52. KombuHaumn umnuHgpa n cdepsl.

53. KombBuHaLmmn koHyca u cepbl.

54, KombuHaumn umnuHapa un cdepbl, KOHyca 1 cdepbl.

55. KoHTponbHas paboTta Ne7 no teme «Cdpepa 1 wap»

56. O6bem Tena

57. dopmyna Bbl4MCIEHMS 0O BbEMA YEThIPEXYTONBbHOM NPU3MbI

58. dopmyna Bbl4MCIEHMS 0ObEMA TPEYrofibHON NPU3MbI

59. dopmyna Bbl4MCIEHMS 0ObeMa NPaBUIIbHON NPU3MbI

60. BbluncneHne o6bema HaknoHHOW NpUambl

61. dopmyna BblMUCTIEHMA 06bEMa NMpamMuabl

62. dopmyna BblMUCTIEHMSA 06 bEMA NpaBUNbHOM NUpPaMUab

63. dopmyna BblMMCIEHNA 06 beMa NPaBUNBHON N-YroNbHOW NMpamMuabl
64. 3aBMCMMOCTb OO BEMOB MHOMOIPaHHUKOB OT U3MEHEHMES BbICOTbI, CTOPOHbI OCHOBaHUS.
65. dopmyna BblMMCEHNA 06beMa ycedeHHON nupamuabl

66. KoHTponbHas paboTa no Teme «O6beMbl NPU3MbI, MTMPAMULbI»
67. O6bem umMnnHgpa

68. O6bem KoHyca

69. O6bem KOMBUMHALMKN ULMANHAPA U KOHYCa

70. 3aBncnMocTb 06bEMOB KOHYCa, LunmMHApa OT M3MEHEHNES BbICOTbI, pagnyca OCHOBaHMS.
71. Mnowagb chepsol

72. 3aBMcMMoOCTb Nowaamn chepbl OT USMEHEHUA €€ paaunyca

73. PeweHune 3agay no teme «lMaowaab chepbl»

74. O6bem coepbl

75. O6bem coepbl

76. KoHTposbHan paboTa no Teme «Tena BpaweHUa»

77. MNosTOpEHMEe NNaHNUMETPUMN

78. MNosTopeHue CtepeomeTtpumn

79. nosTopeHune

80. nosTopeHune

81. nosTopeHune

82. nosTopeHune

83. nosTopeHune

84. nosTopeHune

85. nosTopeHune

86. nosTopeHune

87. nosTopeHune

88. nosTopeHune

89. nosTopeHune

90. noBTOpeHUE

91. noBTOpeHUE

92. noBTOpeHne

93. noBTOpeHne

94. noBTOpeHUE




95. nosTopeHne
96. nosTopeHne
97. nosTopeHue
98. nosTopeHne
99. nosTopeHune
100. nosTopeHue
101. nosTopeHue
102. nosTopeHue
103. nosTopeHue
104. nosTopeHue
105. nosTopeHue
106. nosTopeHue
107. nosTopeHue
108. nosTopeHune

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YUEHUKA

* Martematuka. ['eomerpus, 11 knace/ Mepsnsx A.I'., Homuposckuit I.A., ITonskos B.M.; nox
penaxiueii [Togonbckoro B.E., O0miecTBo ¢ orpaHM4eHHONW OTBETCTBEHHOCTHIO M3maTenbekuid
nentp «BEHTAHA-I'PA®»; Akunoneproe oomectBo «M3marensctBo «IIpocBemiennes

BBenute cBoil BapuaHT

METOJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

MaTemaTtuka: anrebpa n Ha4ana MaTemaTM4ecKoro aHanuaa, reometpus. Anrebpa u
Havana matemaTmyeckoro aHanmaa. 11 knacc [yrnybneHHbIn ypoBeHb]: MeToanyeckoe
nocobue gna yuntena / E.B.byuko, A. I'. Mepansik, B. b. NonoHckun, M. C. Akmup. —M.
:BeHTana-Ipad

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 https://lecta.rosuchebnik.ru O6pasoBaTtensHasa nnatgpopma LECTA — oHnanH
obpasoBaTenbHbIN NPOEKT.

2 http:/ffipi.ru «®egepanbHbI UHCTUTYT Negarorn4ecknx n3mMepeHnny

3 http://school-collection.edu.ru EguHas konnekuunsa ungposBbix obpasoBaTenbHbIX
pecypcoB.

4 http://www.math.ru CanT nocssiLLleH MatemaTtuke (M1 MaTemaTtumkam).

5 https://resh.edu.ru/ Poccuiickas anekTpoHHas Lwkona.

6 https://ege-study.ru E3-Ctygus




7 https://ege.sdamgia.ru Caam N'MA: Pewy EIN3
8 https://foxford.ru/ OHnanH-wkona ®okchopa



