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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBiseTcs OAHMM K3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOILEro
o0pa3oBaHus, TaK Kak 00ecleyrMBaeT BO3MOXKHOCTh M3Y4EHUS AUCLHUIUIMH €CTECTBEHHO-
HAy4YHOU HAIPaBJIEHHOCTH U MPEIMETOB I'yMaHUTAapHOro Hukia. IlockonbKy toruueckoe
MBIIIEHUE, (OPMUPYEMOE TMPU H3YYEHUU OOYYaAIOUUMUCS TOHATUHUHBIX OCHOB
reOMETPUM, TIPH JI0KA3aTEIbCTBE TEOPEM M IIOCTPOCHHH IETOYKH JIOTHYECKHX
YTBEPKIACHUH IIPU PELICHUH T'€OMETPUYECKHUX 3a]a4, YMEHHE BBIIBUTaTh U ONPOBEPraTh
TUIIOTE3bI HEIIOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOIO
LUKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

Lesb ocBOEHUS MTpOrpaMMBbl yaeOHOro Kypca «I'eoMmeTpusi» Ha yriryOJa€HHOM ypoBHE
— pa3BUTHE MHAMBHUIYaAJIBHBIX CIOCOOHOCTEN OOy4alOUIMXCS NMPU W3YYEHHUU T'€OMETpUH,
KaK COCTaBJISIIOLIEH TpeaMeTHo obnactu «MartemaTtuka U uH()OpMaTHKa» dYepe3
o0ecrieueHNe BO3MOXHOCTH IPHOOPETEHUs] M HUCHOJb30BaHMs Oojiee TIIyOOKHX
reOMETPUYECKUX 3HAHUU U JIEHCTBHUM, crieu(UYHBIX T€OMETPUM, U HEOOXOIUMBIX IS
YCHEIIHOTO NpOo(ecCHOHANbHOIO 00pa30BaHMS, CBSI3aHHOTO C  KCIOJIb30BaHUEM
MAaTE€MAaTHKHU.

[lpuopuTeTHBIMU 3aJayaMyd Kypca Te€OMETpUHM Ha YIrIIyOJEHHOM YpOBHE,
pPaCIIUPSAIONIUMHI U YCUJIMBAIOUIMMH Kypc 6a30BOr0 YPOBHSI, SIBJISIOTCS:

pacuIMpeHue TIPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYpBl H
(bopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(bopMHUpoBaHHE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHIINX
MAaTE€MAaTHYECKUX MOJENAX, IMO3BOJIIONIMX ONMCHIBATh W M3y4aTb pa3HbIC SIBICHUS
OKPY’KAIOIIETO0 MHpa, 3HAHHWE IOHATHMHOrO ammapara mno paszeny «CrepeoMerpus»
y4eOHOro Kypca reoMeTpHH;

(dopmMHupoBaHHEe YMEHMs BIAJECTh OCHOBHBIMU MOHATHUSMHU O MPOCTPAHCTBEHHBIX
durypax M HMX OCHOBHBIMU CBOWCTBaMH, 3HAHHME TeopeM, (GOpPMYIT U YMEHHE HUX
NPUMEHSTh, YMEHUS JOKa3bIBATh TEOPEMBI U HAXOAUTh HECTaHIaPTHBIE CLIOCOOBI pEIIeHHUs
3ajad4;

dbopMupoBaHHEe YMEHUS paclio3HABATh HAa YePTEKax, MOJAEISAX U B peaJbHOM MHUpE
MHOTOTPaHHUKH U T€JIa BPaLllEHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIN;

¢opMHupoBaHHE TMOHUMAHHUS BO3MOXXHOCTH AKCHOMATUYECKOTO  MOCTPOCHMS
MaTeMaTUYEeCKUX TEOpUid, (GOPMHUpPOBAHHE MOHMMAHUS POJIM AKCHOMATHUKU TIpU
IIPOBEACHUU PACCYKICHNN;

(dopmMHUpoBaHE YMEHUS BIAJETh METOJaMH J0Ka3aTEIbCTB U aJITOPUTMOB PELICHHUS,
YMEHHUS HMX NPUMEHSAThb, INPOBOAUTH J1OKA3aTEJIbHBIE PACCYKIEHUS B XOJE pPELICHUs
CTEpPEOMETPUUECKHUX 3aJad M 3aJady ¢ MNPaKTHUYECKUM cojaepkaHueM, (OpMHpOBaHUE
NpeJICTaBICHUSI 0 HEOOXOAMMOCTU JOKA3aTeIbCTB MPU OOOCHOBAHMM MAaTEMaTUYECKUX
YTBEPKIAEHUI U pOJIM aKCHOMAaTUKH B IIPOBENCHHUM JI€AYKTUBHBIX PACCYKICHMUI;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
o0y4aromuxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX YMEHUIN, KpUTUYHOCTH
MBIIUICHHs], HHTEPECA K U3YYEHUIO T€OMETPUH;

dopmupoBaHue QYHKINOHATEHOW IPAMOTHOCTH, PEJIEBAHTHON F€OMETPUH: YMEHHS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUN, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHbIX KU3HEHHBIX CHUTYalUsSX W NPU HM3YYEHUU JIPYyTUX Y4eOHBIX MPEAMETOB,
IIPOSIBJIICHUSL 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJAEIUPOBAHUS PEAIBHBIX CUTyalUH,
HCCIIEA0BaHUs ITIOCTPOCHHBIX MOJEIIEH, MHTEPIIPETALUN [TOJyYEHHBIX PE3YyJIbTAaTOB.



OCHOBHBIMH COJIEpKaTEIbHBIMU JTUHUAMHU yuyeOHoro kypca «['eomerpusi» B 10-11
KJ1accax ABIIOTCA: «[IpsiMble M TUIOCKOCTH B IPOCTPAaHCTBEY, « MHOrorpaHHuKn», «Tena
BpalleHus», «BEKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HOHATUSAMUY, PEJIEBAaHTHBIMU T'€OMETPUM Ha YriayOsi€HHOM ypoBHe oOyuyenust B 10-11
KJlaccaX, OTHOCHUTCA KO BCEM COJEpKaTelbHBIM JIMHHUSAM ydeOHOro Kypca, a
(dopMHUpOBaHHE JOITMUYECKUX YMEHHH pacrpeaensercss He TOJbKO IO COAepKaTeIbHbIM
JUHUAM, HO ¥ 1o roaaM oOyuenus. CopepxaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3ynbTaraM  ocBoeHMss — DenepanpHoil  pabodeil  mporpammsbl,
pacnpee€HHbBIM 110 ro/1aM 00y4eHHUsl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, IPUHLIUIIMAIBHBIM BOIIPOCaM 00ydaromuecs: o0pamanich HEOAHOKPATHO. DTO
IO3BOJISIET OPraHM30BaTh OBJAJACHUE TE€OMETPUYECKMMM TIOHATUAMH M HaBBIKAMHU
MOCJIEZIOBATENIbHO U IOCTYNATEIbHO, C COONIOACHUEM MPHUHIMIA IPEEMCTBEHHOCTH, a
HOBbIE€ 3HAHMUS BKJIKOYAaTh B OOLIyI0 CHCTEMY T€OMETPUUYECKUX MpeACTaBICHUN
00y4aronMxcs, paciiupsis v yriayousis e€, o0pasysi IpoYHble MHOKECTBEHHBIE CBS3H.

[lepexoa K U3y4EHUIO FTEOMETPUU Ha YIIIYyOJIEHHOM YPOBHE IO3BOJISET:

co3aarh ycloBus A AuddepeHunanuu o0y4eHus, HTOCTPOCHUS WHINBUIYaTbHBIX
0o0pa3oBaTeNbHBIX IPOrpaMM, OOECHEeUUTh YIIIYOJIEHHOE H3yYeHHE TEeOMETPHM Kak
cocraBJstomeil yueoHoro npeamera «MaTemMaTukay;

MOJFOTOBUTh OOYYAIOMIMXCSA K MPOJOJDKEHUIO M3YYEHHS MAaTeMAaTHKU C Y4ETOM
BBIOOpa Oymymiedt mpodeccuu, obecrneunBas IMPEEMCTBEHHOCTh MEXAY OOIMHMM |
npo¢eCCHOHAIBHBIM 00pa30BaHUEM.

PaGouas nmporpamma pa3paboTaHa ¢ yueToM padoueil nporpaMmMbl BOCIMTAHHA
I'AOY YAO «YyKoTCKHUil OKPYKHOI NMPOPUIbHBIH JULCID).

[IporpamMmma mnpenHazHaueHa s TUIAHUPOBAHUS U OpPraHU3AIMU CHUCTEMHOU
BOCIIUTATENbHON JIEATEIHHOCTH C IENbI0 JOCTHKEHUS OOYUYaIOMUMUCA JTHYHOCTHBIX
pe3ynbTaTtoB oOpa3oBanus, onpeaeneHHbx @I'OC; peanu3yeTcss B €IMHCTBE YPOUHOU U
BHEYPOUHOM JedarenbHOCTH. lIpemycmarpuBaeT mpuoOIIeHHE O0Oy4aromuxcs K
POCCUNCKUM TPATUIIMOHHBIM JTYXOBHBIM IIEHHOCTSIM, BKJIIOYas KyJbTYPHBIE 1IEHHOCTHU
CBOEH ATHUYECKOHW TPYIIIbI, MPAaBUJIaM U HOPMaM IOBEJEHUSI B POCCUICKOM OOIIECTBE.
Pe3ynbTathl JOCTHXKEHUS 1LI€NH, PEIICHHS 3a/ad BOCIUTAHMS JaHbl B (opMe IeJeBhIX
OpPUEHTHPOB (HAMpaBlICHW), TPEACTABICHHBIX B BHUIE OOOOIIEHHOTO TOpTpeTa
BBINTYCKHUKA Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS M OTPAXKEHBI B JTMYHOCTHBIX
pe3ylbTarax JIaHHOU paboueil mporpaMMel.

[ToOyxxnenne oOyvaromuxcs codt01aTh HOPMBI MMOBEICHMUSI, TPaBUIIa OOIIEHUS CO
CBEPCTHMKAaMU W T[I€JlaroraMi, COOTBETCTBYIOIIME YKIaay oO0uieo0pa3oBaTebHON
OpraHu3alliy, YCTAaHOBIIEHUE U TIOICPKKY J0OpOoKeIaTeIbHOM aTMOC(EPHI; IPUMEHEHUE
WHTEPAKTUBHBIX (QOpM y4ueOHOW pabOoThl — HHTEIUICKTYaIbHBIX, CTUMYJIHPYIOIIUX
MO3HABATEIPHYI0 MOTHBAIMIO, UTPOBBIX METOAMK, MTUCKYCCHH, TAIOIIMX BO3MOXHOCTH
PUOOPECTH OMBIT BEICHHSI KOHCTPYKTUBHOTO IMAJIOTa; TPYIIIOBON paOOThI, KOTOPAs yUUT
CTPOUTH OTHOIIEHUS U JIEHCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUECKOTO
MBIILICHHUS.

MakcumanabHOE HCTOJb30BaHWE BOCIUTATEIBHBIX BO3MOXXHOCTEH COEPIKaAHUS
y4eOHBIX MPEAMETOB I (POPMHUPOBAHUS Y OOYUAIOIIUXCS POCCUNUCKHUX TPAJIUIIMOHHBIX
JTyXOBHO-HPaBCTBEHHBIX W COLIMOKYJIbTYPHBIX IIEHHOCTEH, POCCUHUCKOTO UCTOPHUUECKOTO
CO3HAHMS Ha OCHOBE HCTOPHYECKOTO TMPOCBEIICHUS;, TMPUBICUYECHUE BHUMAHHUI



0o0y4JarImuxcsi K HEHHOCTHOMY acHeKTy M3y4aeMbIX Ha ypoKaxX MpPeaMETOB, SIBJICHUHN U
COOBITHI, MHUIIMUPOBAHUE OOCYKIEHUH, BBICKA3bIBAHWUN CBOETO MHEHUS, BBIPAOOTKHU
CBOETO JIMYHOCTHOTO OTHOIICHHS K M3y4aeMbIM COOBITUSAM, SIBICHUSAM, JIUIIAM;
noOyxJieHne oO0ydaromuxcsi coO0to1aTh HOPMBI TOBEACHMS, MpaBuiia OOLICHUS CO
CBEPCTHHKAaMU W IIeJlaroraMi, COOTBETCTBYIOIIME YKIIaay oO0Iieo0pa3oBaTeIbHON
OpraHu3aluy, YCTAHOBJICHUE U MTOAIEPKKY 100poKenaTeIbHOM aTMochephl; MpUMEHEHUE
UHTEPAKTUBHBIX (OopM y4eOHON paboThl — HMHTEIUIEKTYaJbHbBIX, CTUMYIHPYIOIINX
MIO3HABATEIbHYI0 MOTHUBALMIO, UTPOBBIX METOAMK, ITUCKYCCHH, NAIOIIMX BO3MOXHOCTH
MpUOOPECTH OMBIT BEJICHUSI KOHCTPYKTUBHOTO JUAJIOTa; TPYMIIOBOM pabOThI, KOTOpask yUUT
CTPOUTH OTHOIIICHHS U JIEUCTBOBATh B KOMaHE, CIIOCOOCTBYET PA3BUTHIO KPUTHUUECKOTO
MBIIUICHHS

[TpuBneueHne BHUMaHUSA OOYYArOMIMXCSA K LIEHHOCTHOMY acleKTy M3y4yaeMbIX Ha
ypoKax MpeAMETOB, SIBICHUN U COOBITUH, HHUITUUPOBAHUE OOCYXJACHUM, BBICKA3bIBAaHUI
CBOETO MHEHMS, BBIPAOOTKH CBOET0 JIMYHOCTHOTO OTHOIIEHUS K M3y4aeMbIM COOBITHSIM,
SBIIGHUSIM, JIMIIaM; TPUMEHEHHE WHTEPAKTUBHBIX (GopM yueOHOW paboThl —
WHTEJUICKTYaIbHBIX, CTUMYJIUPYIOMINX MTO3HABATEIBHYIO MOTHUBAIUIO, UTPOBBIX METOIUK,
JTUCKYCCHUM, JAlOIIUX BO3MOXHOCTh MPUOOPECTH ONBIT BEACHHUS KOHCTPYKTHBHOTO
Jayiora; TPYNIOBOM paboThl, KOTOpas YYUT CTPOUTH OTHOIIEHHUS W JCHCTBOBATH B
KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBITIICHUS

MECTO YYEBHOT' O IPEAMETA «MCTOPHUSI» B YYEBHOM IIJIAHE

Ha u3ydenune yuebnoro kypca «l'eomerpus» Ha yriyoJ€HHOM ypOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hegemo), B 11 kimacce — 102 gaca (3 gaca B
HEJIEITIO).

COIEPKAHUE OBYYEHUA

10 KJIACC

[IpsiMble U IIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TMOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3auMHOe pacnonoxkeHue IpsAMBIX B IPOCTPAHCTBE:  IMEpPECEKarolInecs,
napajulelibHble M CKpeluBarouiyecs: npsimble. [Ipu3Haky CKpelmuBarolnXcs MPsSMBbIX.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: MApajUIEIbHBIE INPSMBIE B
IPOCTPAHCTBE, MAPAIEIBHOCTh TPEX MPSMBIX, NApajuIeIbHOCTh MPSAMOM U IIOCKOCTH.
[TapannenbHoe W UEHTpaJlbHOE NPOEKTUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOIICTBa MapasuIeNbHOr0 MNpoekTupoBanus. M3o0paxkeHue ¢Guryp B mnapajiielbHON
OPOEKIMHU. YTJIBl C COHAlpPaBICHHBIMU CTOPOHAMH, YroJl MEXAy HpsIMbIMH B
npocTtpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH: MapajieNbHble IUIOCKOCTH, CBOWMCTBa
napajuieNibHbIX MmiIockocTei. IlpocTeilne npocTpaHcTBeHHbIE (UTYpPhI HA TUIOCKOCTH:
TETPa3p, NapaJlJIeNIENHIe]l, TOCTPOCHNUE CEUEHUIA.

[lepneHIMKYISIPHOCTh MNPSAMOM U IUIOCKOCTH: NEPHEHIUKYJISPHBIE IpPSMBIE B
IPOCTPAHCTBE, MpsIMble MapajlieibHble W TMEPIECHIUKYISPHbIE K IJIOCKOCTH, MpPU3HAK
NEPIEeHIUKYISIPHOCTH TPSIMOM U TUIOCKOCTH, TeopemMa O NpSIMOW MepHeHAUKYISIpHOU
mwiockoctd. OpToroHaJibHOE MNpOEKTUpOBaHMWE. IlepneHauMKyasip W  HaKJIOHHBIE:
paccTOsIHME OT TOYKH O IIOCKOCTH, PACCTOSIHME OT MPSIMOM A0 TJIOCKOCTH, MPOEKIUS



burypsi Ha IIJIOCKOCT. [lepneHAUKYISPHOCTH IIJIOCKOCTEH: IIPU3HAK
NEPNEHIUKYIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpéX nmepneHauKysapax.

VYTIIIBl B POCTPAHCTBE: YroJl MEXAY IPSAMON M INIOCKOCTHIO, ABYTPAaHHBIM yTOJ,
JMHEWHBIN yroJl AByrpaHHOro yrija. TpéXrpaHHblii U MHOrorpaHHbie yribl. CBoMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOWCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
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 MapAJUICIECIUIE] U €T0 cBOMCcTBAa. KpaTuaitimme mytu
Ha I[IOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpoctpaHcTBeHHass Teopema
[Mudaropa. Ilupamuga: N-yronbpHas nupaMuja, NMpaBUibHAs M yCEUEHHAs] MUPAMUJIBL.
CpoiictTBa pébep u OOKOBBIX TpaHed mpaBWiIbHOW mnHpaMuibl. IlpaBuiibHBIE
MHOTOTPaHHUKHU: ITPpaBUWIbHASI TPU3Ma U [TpaBWIbHASI TUpaMU/a, IPAaBUIbHAS TPEYTOJIbHAs
nupaMuia ¥ TOpaBWIBHBIA  TeTpadnp, KyO0. IlperncraBieHue o  MpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTA3JIP, JOAEKAIP U UKOCADIP.

Bbruncnenue 35€eMEHTOB MHOTOIPAaHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSIMOW MPU3MBI, TUIONIAIb OCHOBaHUMH,
TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMOM mpu3Mbl. [1nomaas 60KOBOI MOBEPXHOCTU U
ITOBEPXHOCTH MPABWIBHOW MUPAMUJIBI, TEOPEMA O IUIOIMIAN YCEYEHHON MTUPAMUIBI.

CummeTpusi B IPOCTPAHCTBE.  JJIEMEHTBl  CUMMETPUU  MPABWIbHBIX
MHOTrOrpaHHuUKoB. CuUMMeTpuUs B  MPaBWIBHOM  MHOTOIPAaHHHUKE:  CHUMMETpPHS
napajuieenuIie1a, CAMMETPHS PABWIbHBIX IPU3M, CHMMETPHS IPABUIIBHON IUPAMUBL.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHbIE, COHAIIPABJICHHBIC U IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpPOB. J[€MCTBUS C BEKTOPAMHU: CIIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBOICTBA CIOKEHUS BEKTOPOB.
CBoiicTBa yMHOXXEHUsI BEKTOpa Ha uncio. [loHsTue komruianapHusie BeKTOpHI. [Ipu3Hak
KOMILJIAHAPHOCTH TPEX BEKTOpoB. [IpaBmino napamnenenunena. Teopema o pa3noKeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsmoyrosbHas cuctema KOOpAMHAT B
npoctpadcTBe. KoopanHatel BekTopa. CBsI3p MEXAYy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATaMH TOYEK. YT0JI MeXAy BeKkTopamu. CKajlsipHOE IPOU3BEAECHUE BEKTOPOB.

11 KIJACC

Tesna Bpamenust

[ToHATHSA: HMIMHAPUYECKAS TOBEPXHOCTh, KOHMYECKAs! TOBEPXHOCTH, Chpepuueckast
MOBEPXHOCTh, OOpasyroliue TmoBepxHocTe. Tema BpalleHWs: MWIMHIAP, KOHYC,
yceu€HHbII KOHYyC, cdepa, map. B3anMmHOe pacnosiokeHue c@epbl U IIIOCKOCTH,
KacaTesbHas TIOCKOCTh K cdepe. M300pakeHune Ten BpamieHus Ha MI0CcKoCcTH. Pa3BépTka
mIMHApa U Konyca. CummeTpust cdepsl U mapa.

O6béM. OcHOBHBIE cBOICTBA 00bEMOB Tel. Teopema 06 00bEME MPSAMOYTOIBHOTO
napasienenumneaa u caeactsus u3 He€. O0BEM MpsIMON ¥ HAKJIOHHOM MPU3MBI, IWIHHIPA,
nupaMubl 1 Konyca. O0bEM 1mapa 1 M1apoBOro CerMeHTa.

KomOuHanmu ten BpaiieHuss ¥ MHOTOrpaHHUKOB. [Ipr3ma, BUcaHHAsl B LIUIUHAD,
onucaHHas okoJo uuHapa. [lepeceuenne cdepsl u mapa ¢ miockocThio. Kacanue mapa
U cdepbl WIOCKOCTh0. [loHSATHE MHOTOrpaHHHKA, OMUCAHHOTO OKOJO cdepsl, chepsl,
BIIMCAHHOW B MHOTOI'PAHHUK WJIU TEJIO BPAILCHHUS.



[Tnouaabr MOBEpXHOCTH IIMIIMH]IpA, KOHYCa, Iiomaas chepsl u e€ yacreil. [lomodue
B mpoctpancTBe. OTHOIICHHE OO0BEMOB, TUIOMIAACH IMMOBEPXHOCTEH MOMOOHBIX (uryp.
[TpeoGpa3oBanue noaodus, romoreTus. Pernenne 3a1a4 Ha IIIOCKOCTH C UCIIOJIb30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceueHW MHOTOIPAaHHUKOB M TeN BpAlllEHUSA: CEUEHUs UWIMHApA
(mapanienbHO U MEePIEeHIUKYIIIPHO OCH), CeUeHHUs KOHyca (MapaielibHble OCHOBAHHIO U
NPOXOJSIINE Yepe3 BEPIIUHY), CEUEHHUs IIapa, METOIbl MOCTPOCHHS CEUEHHUI: METO]
CJIeJIOB, METOJ] BHYTPEHHET0 IPOSKTUPOBAHUS, METO/ IIEPEHOCA CEKYIIel TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mpocTtpancTtBe. Onepanuu HajJ BEKTOpamMH. BekTopHOe yMHOXEHUE
BeKkTOpoB. CBOMCTBa BEKTOPHOrO yYMHOXeHHs. [IpsiMoyronbpHas cuctemMa KOOpAMHAT B
npoctpancTtBe. Koopaunatel Bektopa. Pasznoskenue Bektopa mo 6azucy. KoopauHaTtHo-
BEKTOPHBIN METOJI IPU PELUIEHUH T€OMETPUUYECKUX 3a]au.

JIBUKEeHUs1 B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OrobpaxeHus. JBmwkenus u paBeHCTBO Quryp. Oomume
CBOMCTBA JBW)XXCHUN. Buasl [IBWXKEHMI: NapajuIeNbHBI IEPEHOC, LEHTpalbHas
CUMMETpHSI, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKpyr mnpsiMoi. IIpeoOGpasoBanus
nonobus. [Ipsimas u cdepa Ditnepa.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA VYYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpakaanckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMH OOY4YalOIIETOCs KaK aKTUBHOTO |
OTBETCTBEHHOT'0 YJICHAa POCCHUHCKOTO OOIEecTBa, MPEICTAaBIEHUE O MAaTeMAaTHYECKHUX
OCHOBax ()YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHHIA, MPOLIETYP TPaXIaHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI U APYroe€), YMEHUE B3aUMOJIEHCTBOBATh C COIMATBHBIMHU
WHCTUTYTaMHU B COOTBETCTBHH C X (DYHKIIUSIMH U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pakIaHCKOH HWIECHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUIMCKOM MaTEMAaTUKH, UEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MAaTEMaTHUYECKOW IIIKOJIBI,
WCIIOJIb30BAHNE STUX JIOCTIKEHUHN B JPYTHX HAyKaX, TEXHOJOTHUAX, cPepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM pPOCCHIICKOrO0 Hapoaa, chHOpPpMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMIOBEACHUSA, CBA3AHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHUKEHHII HAyKH W JACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUYUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKJIIOYAs OCTETHUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEHW, OOBEKTOB, 3aJad, PEIICHWH, pPACCYKIECHUU, BOCHPHUUMYUBOCTH K
MaTeMaTUYECKHUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BOCIUTAHME:



c(OPMUPOBAHHOCTh YMEHMS NPUMEHSITh MATEMATUYECKHE 3HAHUS B HMHTEpecax
3JI0pOBOT0 U 0€3011acCHOr0 00pasa )K13HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBbIO
(310poBO€ mNHTaHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATHUH U OTIBIXA, peEryJspHas
¢u3nyeckas akTUBHOCTB), (PU3NYECKOE COBEPUICHCTBOBAHUE IPU 3aHITHUAX CHOPTUBHO-
037I0POBUTENIBHON IE€ATEIBHOCTBIO;

6) TpyaoBoe BocnuTaAHUE:

TOTOBHOCTb K TPYIy, OCO3HAHUE LIEHHOCTHU TPYAOIIOOUs, MHTEPEC K PazIUuHbIM
chepaM npodecCHOHANBHON JIeATENBHOCTH, CBS3aHHBIM C MaTeMaTUKOH u eé
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymield mnpodeccun u
peain30BbIBATh COOCTBEHHBIE JKU3HEHHBIE ILJIaHbl, T'OTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO Ha MPOTSDKEHHWU BCEH JKHU3HH,
TOTOBHOCTh K aKTMBHOMY YYacCTHIO B PEIIEHHWU NPAKTUYECKUX 3a]a4 MATEMATHYECKON
HaIpPaBJIEHHOCTH;

7) 3K0J10THYECKOe BOCTINTAHUE:

c(OpMUPOBAHHOCTh KOJIOIMYECKOW KYJIbTYphl, TOHUMAHHE BIMSHHUS COLUAIBHO-
HKOHOMHMYECKUX MPOILIECCOB HA COCTOSIHME MPUPOJAHON U COLMAIBHON Cpebl, OCO3HAHUE
I00AJIbHOTO  XapaKTepa »HKOJIOTMYECKHX MpoOJeM, OpHEeHTAlUs Ha I[pPUMEHEHUe
MaTeMaTUYeCKUX 3HAHUM JUIs pelleHus 3a7ad B OO0JIACTH OKpY’XKaloIleW Cpemsl,
IUIAHUPOBAHUE TOCTYIIKOB M OLEHKM MX BO3MOJKHBIX IOCIEICTBHU NIl OKPY’KAroLIEH
Cpelibl;

8) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKU M OOILECTBEHHOHN NMPAKTHKH, IOHUMaHUE MAaTEeMAaTHMYECKOM HAayKH Kak
cdepbl YelIOBEUECKON JeATENbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH AJI1 Pa3BUTHS
LIUBUJIN3ALMN, OBJIAJICHUE S3BIKOM MAaTEMaTUKM W MaTE€MaTU4YeCKON KyJIbTypOoH Kak
CpPEICTBOM  TIO3HAaHUS  MHUpPA, TOTOBHOCTb  OCYLIECTBIATh  NPOEKTHYIO U
HCCJIEI0OBATENbCKYIO ACSITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eiicTBUS

ba3oBrble Joruyeckue AeHcTBUA:

BBISIBJISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYECKHX
OOBEKTOB, TOHATHI, OTHOIICHUWH MEXIY MOHATUSAMH, (HOPMYIHPOBATH OIpeNEICHUs
NOHATUH, YCTaHABIMBATh CYIIECTBEHHBIH NpPHU3HAK KIAacCU(UKALUU, OCHOBAHUS IS
0000111eHUsI U CPAaBHEHUS!, KPUTEPUU TIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPeoOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHbIC
¥ OTpULIATENIbHBIC, EAMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTUBOpEUHUs B
dakTax, TaHHbBIX, HAOMIOACHUIX U YTBEPKICHUSAX, MPeIaraTb KpUTEPUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEU U NIPOTUBOPEUMIL;

JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€TYKTUBHBIX U MHYKTUBHBIX
YMO3aKJII0YeHHUH, YMO3aKIIOUEHUH M0 aHAJIOTUH;

IPOBOJAUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEP)KIECHUMN
(mpsiMblE M OT NPOTHUBHOIO), BBICTPAMBATh APryMEHTAlMIO0, MPUBOAMTH IMPUMEPHI U
KOHTPIIPpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BBIBO/IBI;

BbIOMpATh COCO0 pelleHus ydeOHOM 3a1ayuu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
peleHusi, BIOMpaTh Hambosiee MOAXOIAMIMNA C Y4ETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).



ba3oBble nucciienoBareibCcKue A1eCTBUA:

UCIIOJIb30BaTh  BOMPOCHI KaK MCCIENOBATENIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BOMPOCH], (GUKCUPYIOIIHE MPOTUBOpPEUYUE, MPOOJeMy, YCTaHABIMBATh
HCKOMOE U JJaHHOE, (hOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

MPOBOJAUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HUCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBbEKTa, SBJIEHUSA, Ipoliecca,
BBISIBJICHUIO 3aBHCHUMOCTEN MEX1y OOBEKTaMU, IBICHUSIMU, MPOIIECCaMU;

CaMOCTOSITEIbHO (OPMYIHUPOBaTH O0OOOIIEHHS UM BBIBOABI IO pe3yJibTaTaM
IPOBEIEHHOIO HAOJIIOECHUS, HCCIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCThH IOJIYYEHHBIX
PE3yABTATOB, BEIBOJAOB U 000OIICHHUIA;

NPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE TMpollecca, a TakXkKe BbIIBUTaTh
MPEIOJIIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

PatGora ¢ undgopmanueii:

BBISBJIAThH Je(UIUTH MHGOPMAIIUY, TAaHHBIX, HEOOXOAUMBIX Uil OTBETa Ha BOIIPOC
U JIJIS PeIlieHus 3a/1a4H;

BBHIOMpAaTh HMH(POPMAIMIO M3 KMCTOYHUKOB PAa3IMYHBIX THUIIOB, aHAIMW3UPOBATH,
CHUCTEMAaTU3UPOBaTh U HHTEPHPETUPOBATH HHPOPMAIHMIO PA3TUYHBIX BHUJIOB U (HOopMm
MpEe/ICTaBICHUS;

CTPYKTYpUpPOBaTh HMH(OpPMAIUIO, TMPEACTaBIATH €€ B pasIu4HbIX (opmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OIICHUBATh HAJIEKHOCTh MH(OPMAIMU TIO0 CAMOCTOATEIHHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuUKaTHBHBbIE YHHBepPcaJdbHbIe y4eOHbIe JeliCTBUSA

OO0menmne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeJSIMU OOIIEHUS], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO XOAY PEIICHMs 3a7a4, KOMMEHTHPOBATh
MOJyYECHHBIN PE3YJIbTAT;

B XoJle OOCYXIEHHsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEeMBb,
npoOJeMbl, peraeMoi 3aadyu, BHICKA3bIBaTh WJICH, HAIlEJICHHBIE HA TOUCK PEIICHUS,
COTIOCTABJISITh CBOM CYXJEHUS C CYXKJICHHSIMU JAPYTMX YYaCTHUKOB JUajora,
0oOHapy>KMBaTh Pa3IMuUe W CXOJCTBO MO3UIUN, B KOPPEKTHOU dopme GOopMynHpoBaTh
pa3HoIIacusi, CBOM BO3PaXKEHNUS,

NPEICTaBIATh pPEe3yJabTaThl pELIEHUs 3aJadyM, OHKCIEPUMEHTa, HWCCIeI0BaHus,
MPOEKTa, CAMOCTOSITEILHO BEIOUPATh (POPMAT BBICTYIUICHHUS C YYETOM 3a]1a4 MTPE3EHTAIIUU
¥ 0COOCHHOCTEH ay/IMTOPHUHU.

PeryisiTuBHBIC YHUBeEpCaJIbHbIE YUeOHbIE A1eHCTBUS

Camoopranuszanus:

COCTABIIATH TUIAH, AITOPUTM PEIICHHUS 3a/1a4H, BRIOUPATH CIIOCO0 PEIICHUS C YIETOM
UMEIOIINXCSI PECYpCOB UM COOCTBEHHBIX BO3MOXHOCTEH, aprymMeHTUpOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMHU I[TO3HABATEIHLHOW pPEQIIEKCHH KaK OCO3HAHHS COBEPINAESMBIX
JNEUCTBUM W MBICIUTEIbHBIX TMPOIECCOB, MX pPe3yJbTaToOB, BIAJETh CIOCOOaAMU
CaMOIPOBEPKH, CAMOKOHTPOJI IMpollecca U pe3ysibTaTa pelIeHUs MaTeMaTUYecKOi
3a1a4m;



NPEBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb MPY PEIICHUH 33]]a41, BHOCUTh
KOPPEKTUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWJACHHBIX
OImMOO0K, BBIABICHHBIX TPYJIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LETU M YCIOBUAM, OOBACHATH MPUYUHBI
JOCTHKEHUST UM HEJOCTUKEHUS PE3YNIbTaTOB JIEATEIbHOCTH, HAXOIUTh OMHUOKY, JaBaTh
OLICHKY NTPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJbHOCTD:

MOHUMATh U UCIOIb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIyAIbHON pabOTHI
NIpY pEIICHUH YIeOHBIX 3a7a4, IPUHUMATh IEJIb COBMECTHOH NI TEIbHOCTH, TUTAHUPOBAThH
OpraHU3allMi0 COBMECTHOM palOTHI, paclIpenensiTb BUABI pPabOT, JAOroBapUBATHCA,
o0cyX1aTh IPOLIECC U pe3yIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJBKHX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (oOCyxIeHus, oOMeH MHEHUIA,
«MO3TOBBIE IITYPMBI» M HHBIE), BHIIIOIHATH CBOIO YaCTh PA0OTHI M KOOPIUHHPOBATH CBOU
NEHCTBUS C IPYTMMHU WIEHaMH KOMaH[Ibl, OIIEHUBATh KauyeCTBO CBOETO BKJa/Ja B OOIIUI
MOPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMO/ICHCTBHSL.

NPEJIMETHBIE PE3YJIbTATBI

K xoniy 10 kiacca o0y4aromuiicss HAy4uTcs:

e CcBOOOJHO OMEPUPOBATH OCHOBHBIMH MOHATHSMHU CTEPEOMETPUH TPHU PEIICHUU

3aJ1a4 U MPOBEICHUHN MaTEMaTUYECKUX PACCYKIICHUH;
® T[PUMEHSTh AKCUOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX IPU PEIICHUU
TEeOMETPUIECKHX 3a7ad;

e KjaccHu(pUIMpOBaTH B3aWMHOE PpACIOJOKEHHE NPSIMBIX B TPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEHN B IPOCTPAHCTBE;

® CBOOOJHO OINEPUPOBATH MOHATHUSMHU, CBSI3AHHBIMHU C yIiaMH B MPOCTPAHCTBE:
MEXTy MPSIMBIMHU B TIPOCTPAHCTBE, MEXKY MPSIMON M TNTIOCKOCTHIO;

e CcBOOOJHO ONIEPUPOBATH MOHATUSIMHE, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

e CcBOOOJHO pacrmo3HaBaTh OCHOBHBIC BUJIl MHOTOTPAHHUKOB (TPU3Ma, MTUpaMHIa,
NpSMOYTOJIbHBIN Mapanienenumnesn, Kyo);

e K iaccu(uIUpoOBaTH MHOTOTPAHHHUKH, BRIOUpAsi OCHOBAHUS IS KJIacCU(DHUKAIUY;

e CcBOOOJHO ONEPHUPOBATH MOHATHIMH, CBI3aHHBIMHU C CEUEHUEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;

® BHIMONHATH MapajUIeNbHOE, HEHTPATHHOE W OPTOTOHAJIBHOE IMPOEKTHPOBAHUE

buryp Ha MIOCKOCTb, BBHITIONHATH U300paXkeHus: (PUTYp Ha TTIOCKOCTH;

® CTPOUTH CEYEHHS MHOTOIPAaHHMKOB pA3IUYHBIMM METOJaMH, BBIMNOIHATD

(BBIHOCHBIE) MJIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y;

® BBHIUMCIATH IUIOIAAM MOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpU3Ma, MUpPaMUa),

reOMETPUICCKHX TEJl C TPUMEHEHUEM QOopMyIT,;
e CcBOOOJHO OMEPUPOBATH MOHITHIMH: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPHH (DUTYPBI;

e CcBOOOIHO OMEpPUPOBATH TOHSATHSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJWHATaM B MPOCTPAHCTBE;

® BHINOIHATH ACHCTBUS HaJl BEKTOPAMU;

® pemarh 33aJ[a4M Ha JI0KA3aTEIbCTBO MAaTEMAaTHUECKUX OTHOIICHUN M HAXOXKICHUE
TEeOMETPUYECKIX BEIMYWH, TNPUMEHSSI M3BECTHBIE METOAbl TNpPU PEUICHUU
MaTeMaTUYECKHUX 3a7[a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS CII0KHOCTH;



IIPUMEHATh  NPOCTEHUIIHE  MPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIlMOHHBIE CUCTEMBI ITPU PELUIEHUH CTEPEOMETPUUECKUX 3a/aY;
U3BJIEKaTh, MpeoOpa3oBbIBATH M  HMHTEPHPETHPOBATh HMH(MOPMALUMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, IPEICTABICHHYIO HAa YepTexax U
pUCYHKaX;

IPUMEHSTHh IOJYyYEHHBIE 3HAHMS HAa IPAKTHKE: CPaBHUBATh M AHAJIN3UPOBATH
peanbHBle CUTyallMd, IPUMEHATh HM3YYCHHBIC IIOHATHS B IPOLIECCE ITOMCKA
pelIeHUs MaTeMaTU4YecKd C(HOpMYyIUPOBAHHOM MPOOJIEMBI, MOJEIMPOBATH
peanbHble CUTYallUH Ha A3BIKE T€OMETPUH, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAHUEM TE€OMETPUUYECKHUX IOHATUH U TEOpeM, ammaparta aireopsl,
pemarh NPAaKTUYECKHE 3aJadM, CBSA3AHHBIE C HAXO0XKIACHUEM I'€OMETPHUYECKUX
BEIIMYMH;

UMETb IPECTABICHHUS 00 OCHOBHBIX ATAIax Pa3BUTHs F€OMETPUU KaK COCTaBHOM
4acTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTHMA.

K konny 11 kaacca o0yyaromuiics Hay4YuTCs:

CBOOOJHO ONEpUpPOBATh TMOHATHUSIMH, CBSI3aHHBIMH C  IMJIMHIPUYECKOH,
KOHMUYECKOM U chepuyecKoi MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI OTYUYCHHUS;
ONEepUpPOBaTh MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMH BpAIEHUs: LHUIUHIPOM,
KOHYCOM, cepoil 1 1mapom;

pacro3HaBaTh Tejla BpauleHus (LMIMHAP, KOHYC, cepa M map) U oOBACHATH
CHocOOBI MOJIyYEHUS TeJl BPALCHHUS;

KJIaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE CPephl U TIOCKOCTH;

BBIUUCIIATH BEJTMYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB U TeJl BpallleHus, 00bEMBI U
IUIOUIaIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJ BpALICHHS, T€OMETPUUYECKUX
TeJI C MpUMEHEHHEM (HopMYyIT;

CBOOOJIHO OIEpPUPOBATH MOHATHSIMH, CBA3AHHBIMH C KOMOWHAIUSIMH Tel
BpallleHUs W MHOTOTPAHHMKOB: MHOTOIPAHHMK, BIHMCAaHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, cdepa, BOUCAHHAsT B MHOTOTPAHHUK WJIM TEJO
BpaIlCHHUS;

BBIUUCIIATh COOTHOIIEHUS MEXAY IUIOMIAJsIMU IOBEpXHOCTEH U oO0bEéMamu
ITOJIOOHBIX TEI;

n300paXkaTh U3ydaemble (PUTYpPbI, BHIIOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (HUTYp: BUA CBEpXy, COOKY, CHU3Y, CTPOUTH
CEYEHMs TEJ BPALLECHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M  IMPeoOpa3oBbIBaTh HMH(OpPMALKIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEeICTaBIEHHYIO Ha YepTekax U
PHUCYHKaXx;

cBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD OTIEPAIMU HAJl BEKTOPAMU;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM cCHCTEME KOOPJMHAT;

pelniatb reoMEeTpUYecKue 3a7aud Ha BBIUMCICHHE YIJIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PELICHUH;

cBOOOIHO OTIEPHPOBATH OHATUSIMH, CBI3aHHBIMHU C JIBH)KEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;



BBITIOJHATH N300paKEHUSI MHOTOTPAHHUKOB U TE€JI BpALEHUS IIPU NapaJljIeIbHOM
IIEPEHOCE, LEHTPAIbHON CUMMETPHUH, 3€PKAJIBHOM CUMMETPHUM, NPU IOBOPOTE
BOKPYT IPSIMOM, IpeoOpa3oBaHMsl MOA00US;

CTPOUTh CEYEHHS] MHOTOTPAHHMKOB M TEJl BpAlllEHUS: CEUEHUs UWIMHApA
(mapajuleIbHO M HEPIEHAMKYJSPHO OCH), CEYEeHHs KOHyca (mapajuiesibHble
OCHOBAHMIO U MIPOXOASILINE Yepe3 BEPUIMHY), CEUCHHUS 11apa;

MCII0JIB30BATh METO/IbI IOCTPOECHMSI CEYEHHI: METOJI CJIEZIOB, METOJI BHYTPEHHETO
IPOEKTUPOBAHMSI, METOJ] IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

OPUMEHATh TeOMEeTpUUYECKue (DAaKThI NIl PEIIeHUsl CTEPEOMETPUUYECKUX 3ajad,
IPEIOIaraloluX HECKOJIbKO IIaroB PEIIEHUs, €CIIM YCIOBUS NPUMEHEHHS
3aJlaHbl B IBHOW U HESIBHOM (hopMe;

pelaTh 3aja4i Ha JJOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOILIEHUI U HaX0XK/IEHUE
reOMETPUYECKUX BEJINYMH;

OPUMEHATh IPOTrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALlMOHHBIE
CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/ay;

NPUMEHSTH MOJTYYEHHbIE 3HAHMSI HAa MpPAKTUKE: CPaBHUBAThH, aHAJIM3UPOBATH U
OLICHMBAaTh peEajbHbIE CUTYyallMH, NPUMEHATH W3Y4YECHHBIE IOHSITHS, TEOPEMBI,
CBOIICTBa B IpoOIlecCE€ IMOMCKA PELIEHUS MaTeMaTH4eCKH cQOopMyIHpOBaAaHHOU
npoOJieMbl, MOJIEIMPOBAaTh pEallbHble CHUTyallMd Ha $3bIKE TIE€OMETpUH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIB30BAHUEM TI'€OMETPHUUECKHX
HNOHATUH M TeopeM, amnmapaTa anreOpbl, pemiaTth MpaKTHYECKUue 3ajayu,
CBSI3aHHBIE C HAXO0XKJICHUEM F€OMETPUUYECKUX BEIIUMYUH;

UMETh MPEACTABIECHUS 00 OCHOBHBIX 3Talax pa3BUTHsI FTEOMETPUU KaK COCTaBHOM
4acTu pyHJaMEHTa Pa3BUTHSI TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N Hanmenopanme KoanuyecTBO 4acoB
n/  pa3aeyoB U TeM Bce Konrpoan IlpakTyec  DJIEKTPOHHBbIE (HH(POBLIE) 00pasoBaTeIbHbIE PECYPCHI
n NporpamMmMbl ro HpIe KHe padoThl
padoThI
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https://infourok.ru/prezentacii-k- uroku-geometrii-na-temu-

5 MHOrorpaHHHK® 7 1 mnogogranniki-klass-990742.html
https://videouroki.net/video/37- secheniya-kuba-prizmy-
piramidy.html

7 Bekrops B 12 https://infourok.ru/prezentaciya na_temu_vektory v_prostra
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https://infourok.ru/prezentacii-k-%20uroku-geometrii-na-temu-%20mnogogranniki-klass-990742.html
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https://infourok.ru/obobschayuschiy-urok-po-geometrii-v-klasse-po-temevektori-v-prostranstve-1065071.html?ysclid=lwiqg4jixj482014804
https://infourok.ru/obobschayuschiy-urok-po-geometrii-v-klasse-po-temevektori-v-prostranstve-1065071.html?ysclid=lwiqg4jixj482014804
https://infourok.ru/obobschayuschiy-urok-po-geometrii-v-klasse-po-temevektori-v-prostranstve-1065071.html?ysclid=lwiqg4jixj482014804
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://infourok.ru/prezentaciya-po-geometrii-10-klass-obobshayushee-povtorenie-4456253.html
https://infourok.ru/prezentaciya-po-geometrii-10-klass-obobshayushee-povtorenie-4456253.html
https://infourok.ru/biblioteka/geo%20metriya/klass-11/uchebnik-%20604/tema-36782
https://infourok.ru/biblioteka/geo%20metriya/klass-11/uchebnik-%20604/tema-36782
https://infourok.ru/metodicheskaya-razrabotka-tela-i-poverhnosti-vrasheniya-4238010.html?ysclid=lwirbfur6p268929546
https://infourok.ru/metodicheskaya-razrabotka-tela-i-poverhnosti-vrasheniya-4238010.html?ysclid=lwirbfur6p268929546
https://infourok.ru/metodicheskaya-razrabotka-tela-i-poverhnosti-vrasheniya-4238010.html?ysclid=lwirbfur6p268929546
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https://infourok.ru/geometriya-10-11-uglublennyj-uroven-6799792.html?ysclid=lwirkcfdqa66093896
https://infourok.ru/geometriya-10-11-uglublennyj-uroven-6799792.html?ysclid=lwirkcfdqa66093896
https://videouroki.net/video/40-poniatiie-dvizhieniia.html
https://videouroki.net/video/40-poniatiie-dvizhieniia.html
https://infourok.ru/urok-po-geometrii-na-temu-parallelnost-v-prostranstve-10-11-klassy-5383254.html?ysclid=lwirhyr8vm949821364
https://infourok.ru/urok-po-geometrii-na-temu-parallelnost-v-prostranstve-10-11-klassy-5383254.html?ysclid=lwirhyr8vm949821364
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA
1.I'eomerpus, 10-11: Yueb. nist obmeodpazoBarenbubix yupexaenuii/ JI.C.
Aranacsas, B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2019r

METOANYECKHUE MATEPHUAJIBI I1JIS1 YUYUTEJIA
1. 'eometpus. [Toypounsie pazpadbotku. 10—11 knaccsl : yueb. mocodue s
obmreoOpaszosat. opranuzanuii / C. M. Caaksin, B. @. By Ty30B. — M. : IIpocse
menue, 2017.
2. 'eometrpus. Meroauueckue pekomenaanuu. 10—11 knaccsl : yue6. nmocobue i
o0meobpaszoBart. opranuzanuii / B. A. [lanunmuna. — M. : [Ipocsemenue, 2017.
3. b.I'. 3uB. lunaktuueckue matepuainsl o reomerpun 1uist 10 u 11 knaccos. — M.
[Ipocsenienue, 2012.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
https://videouroki.net/razrabotki/aksiomy-stierieomietrii-i-sliedstviia-iz-nikh
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam -
11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://infourok.ru/prezentaciya-po-geometriireshenie-zadach-po-teme-parallelnost-
pryamih-i-ploskostey-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-
3559573.html?ysclid=lwo8ndi8jg993774281
https://resh.edu.ru/subject/lesson/4757/conspect/20565/
https://infourok.ru/kontrolnaya-rabota-po-teme-ugly-i-rasstoyaniya-10-klass-
4309238.html?ysclid=Iwiq9973e9844753986
https://infourok.ru/prezentaciya-po-geometrii-10-klass-obobshayushee-povtorenie-
4456253.html
https://infourok.ru/biblioteka/geo metriya/klass-11/uchebnik- 604/tema-3678
https://infourok.ru/metodicheskaya-razrabotka-tela-i-poverhnosti-vrasheniya-
4238010.html?ysclid=Iwirbfur6p268929546
https://infourok.ru/geometriya-10-11-uglublennyj-uroven-
6799792.html?ysclid=lwirkcfdga66093896
https://videouroki.net/video/40-poniatiie-dvizhieniia.html
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https://infourok.ru/prezentacii-k- uroku-geometrii-na-temu- mnogogranniki-klass-
990742.html
https://videouroki.net/video/37- secheniya-kuba-prizmy- piramidy.html
https://infourok.ru/prezentaciya na temu vektory v prostranstve 10 klass-
543341.htm
https://videouroki.net/razrabotki/aksiomy-stierieomietrii-i-sliedstviia-iz-nikh.html
https://infourok.ru/prezentaciya-na-temu-postroenie-secheniy-mnogogrannikov-
2862124.html
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https://videouroki.net/video/16-proportsional-nyie-otriezki-opriedielieniie-
podobnykh-trieughol-nikov.html
https://videouroki.net/video/4-paralliel-nyie-priamyie-v-prostranstvie.html
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https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
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1447684.html
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https://infourok.ru/parallelnie-ploskosti-i-ih-svoystva-3695796.html
https://infourok.ru/tema-uroka-parallelnost-ploskostey-1377518.html
https://infourok.ru/prezentaciya-k-uroku-stereometrii-v-klasse-perpendikulyar-i-
naklonnaya-teorema-o-treh-perpendikulyarah-2370007.html
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