COI'’JTACOBAHO
IMenaroruueckum coeTom
nporokosn ot 29.08.2024 Ne |

MYHULHUIIAJIBHOE BIO/UKETHOE
OBIIEOBPA3OBATEJIBHOE YUYPEXXJIEHUE MO KI'MHCKOI'O
PAVIOHA
"AJIEKCAHIPOBCKAS CPEJIHSS OBIIIEOBPA3OBATEJIBHASA
HIKOJIA"

Jupextop Mopo3osa Enena AnexcanapoBHa
Ceprudukat 00AID6SATDCI1AF12A9EFDSBD49F262EDF
Jara: 02.09.2024 r.

PABOYASA ITPOI'PAMMA
yueOHoro npeamera «I'eomerpusi»

s ooygaromuxcs 10-11 kimaccos



IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanibHOTO TOCYAAPCTBEHHOTO 00pa30BaTELHOTO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOoCCHIICKOrOo 00pa3oBaHUS.
Peanmaunﬂ mporpaMmal oOecrieunBaer OBJIaJICHUEC KIITOYCBBIMH KOMIICTCHIIUAMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTO Kypca TEOMETpHM Ha ypPOBHE CpeIaHero oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, GopMHpOBaHUS
(GYHKIIMOHATBLHON MaTeMaTHYECKOW TI'PaMOTHOCTH, M3YYEHHS JAPYTUX Y4eOHBIX THUCIUTUIHH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPUYCCKAX a0CTPaKIUH, COOTHONMICHUH PEATbHOTO W HICABHOTO, XapaKTepe OTPaKEHUS
MAaTeMaTHYE€CKON HAyKOM SIBJICHHH W MPOILIECCOB PEAIBHOTO MHUpPA, MECTE€ T€OMETPHUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIILICHHS, HEOOXOIUMBIX JIJIS IallTalldd B COBPEMEHHOM OOIIECTRE.

I'eoMerpust sBASETCS OMHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro O00IIero
oOpa3oBaHus, Tak Kak 00OECIeYMBAaEeT BO3MOXKHOCTh W3YUCHHUS KaK JUCIUIUIMH €CTCCTBCHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jloruveckoe MbIIUIeHUE, (GopMHupyeMoe NpU H3YYCHHH OOYYAIOIIUMHUCS TOHSITHHHBIX
OCHOB TCOMETPHH M IOCTPOCHHM IICTIOYKH JIOTHYCCKUX YTBEPKICHHH B XOJE pEIICHHS
IFCOMETPUYCCKHUX 33Jla4y, YMCHHC BBIJBUIaTh M OIPOBEPraTh THIIOTE3bl HEMOCPEACTBECHHO
HCIIOJIL3YIOTCSL MPH PEIICHHH 3a7a4 €CTeCTBEHHO-HAyYHOTO IIMKJIA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpHUEHTHPOBATHCS B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTIX JAEATEeIbHOCTH dYelloBeka. OpHEHTAaIMs 4YejOBeKa BO BPEMEHH M IPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHUE €r0 COIMABLHOTO ObITHS, (opMa OTpaKeHHsS OKPYXKAIOMIETO MHUPA,
yCIOBHE YCICHNIHOTO TIO3HAHUS M aKTHBHOTO MpeoOpa3oBaHMsl  JCHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHATLHO BAXKHBIX KAayeCTB, MOITOMY aKTyallbHa
3a1aua (OPMHUPOBAHUS y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBHUIHOCTH
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOy4EHUS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIBTYPHOE pa3BUTHE OOy4aloONIMXCs dYepe3 oOecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JEUCTBUH, CIICU(PUYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEIITHOTO TPOJIOJDKCHUST 00pa30BaHUS 110
CTIEIUATBHOCTSM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIB30BAHUEM ICOMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YPOBHE NpEIHA3HAYCHA JUIS OOYYaIOIIMXCS
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0IIue MaTeMaTHYecKue yMEHUs, CBSI3aHHBIC CO CIENU(UKON TEOMETPHH U HEOOXOIUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryO00OKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTiKkeHHe e OCBOCHHS MPOTPaMMBbI 00ECIIEYHBACTCSI PEIIEHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHPOBOU KYyIbTYpHl U

OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOLUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e ¢dopMHUpOBaHHE YMEHMsI pPaclO3HaBaTh Ha 4YEPTEkKaX, MOJEISAX U B PEATTLHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUEe YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAMHU DPEIICHHS OCHOBHBIX THIOB 33/1a4; (OPMHUPOBAHHUE YMECHUS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEOBATENIbCKUX YMEHHUH, KPUTUYHOCTH MBILIUICHHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSBICHUS IT€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEabHBIX JKU3HEHHBIX CUTYallUSIX W MPU U3YYCHHH JAPYIHMX Y4eOHBIX MpPEIMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
HUHTEPIPETUPOBATH U OLICHUBATH MOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa30M OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TIPAKTHUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3aa4 Ha OMEpPUpPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue o0paza MPOBOAUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukmny», «lIpsMbie U MIOCKOCTH B MpocTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



M0 COJEpKATeNbHBIM JIMHUSAM, HO W MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEJAMETHBIM pe3yJibTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
LITO6I)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Heento B 10 kimacce u 1 yac B Hepenio B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.

COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJTIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTEpeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TpocTpaHCcTBO. [loHsaTHE
00 aKkCHOMaTHYeCKOM MOCTPOECHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHOe pacronoeHne NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJIEIbHbIE U
cKpemuBampmuecss npsamsle. [lapannenbHOCTh NPsSMBIX M IJIOCKOCTENM B MPOCTPAHCTBE:
MapajuieJbHble IpPSMbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MapAIEIbHOCTh
NpsIMOM M IJIOCKOCTH. YTJIbI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXAy NpPSIMbIMU B
npoctpanctBe.  [lapainenbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHbIX IiockocTe. [Ipocreiinrie npocTpaHcTBeHHbIE GUTYPHI HA IMJIOCKOCTU: TETPAdIpP,
KyO, mapaJijiesienume; oCTpoOeHNe CEYCHUIA.

[lepneHUKYISIpHOCTh HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISPHBIE IpsMbIE B
MIPOCTPAHCTBE, MpsIMbIE MapajuleibHble M TMEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
NEePIEHAUKYISIPHOCTA HIPSAMOM M IUIOCKOCTH, TeopemMa O MNpSIMOM NepHeHAUKYJIAPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXJy MPSMOM M IUIOCKOCTBIO; JABYTPaHHBIM yrou,
JIMHEWHBIN YroJl ABYrpaHHOro yria. llepneHaukyisp M HakJIOHHBIEC: PACCTOSIHME OT TOYKU J0
IUIOCKOCTH, PACCTOSIHHE OT NPSIMOM A0 TUIOCKOCTH, NpPOEKIus (GUTypbl Ha IJIOCKOCTb.
[lepneHMKyISIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIIEHAUKYIIPHOCTH JIBYX IIOCKOCTel. Teopema
0 TPEX MEePIEeHIUKYISIPAX.

MHoOrorpaHHuK#u

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [IpusMa: N-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IpsIMast M HAKJIOHHAs IPU3MbI; OOKOBAsi M MIOJIHAsl TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbHBIN Mapajuiesienunes U ero csoiicrsa. Ilupamupa: Nn-yronbHas
NUpaMyja, TpaHU W OCHOBaHME NUpPaMUbl; OOKOBas W TOJHAs IOBEPXHOCTb MHPAMMIBI;
IIpaBWJIbHAsE W YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBunbHbIE
MHOTOTPAaHHUKU: TNOHATHE MPAaBUIBHOIO MHOIOIPAaHHUKA; MPABUJIbHAS NPHU3Ma U IPABHIIbHAsS
NUpaMuIa; MpaBWIbHAS TPEYroJibHAs MUpaMUAa M MpaBUIbHBIN TeTpasap; Kyo. IlpencraBienue



O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’JAp, HOoJAeKa’Ap M ukocadap. CedeHus Opu3Mbl U
MIAPaMHUIBI.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSAMON, IJIOCKOCTH.
DneMEeHThl CUMMETPUH B IUpaMuUax, Napajuienenurenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Brranciienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, muaronanw, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH IPSAMOM IPU3MBI, IUIOIIAJb OCHOBAHMM, Teopema O
OOKOBOH IMOBEPXHOCTH TPSIMON mNpusMbl. Ilnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH
NPaBUIBHON NMHUPaMH[BI, TEOpeMa O IJIOMAaH yced€HHOU mupamuibl. [loHsTHe 00 00BEME.
OO0BbEM nupamMuibl, IPU3MBI.

[lonoOusie Tena B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TIOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEJ.

11 KJIACC

Tena ppamenust

Hunmuaapudeckass MOBEPXHOCTh, 0O0pa3yomife IMIMHAPUYIECKOW TIOBEPXHOCTH, OCh
MWIAHAPUIECKON oBepXHOCTH. L{mmHAp: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas u
0CB; TUTOTIA/Ib OOKOBO 1 TIOJTHOH MOBEPXHOCTH.

Konundeckasi moBepXHOCTh, 00pa3yrolmnue KOHHYECKOW TOBEPXHOCTH, OCh W BeEpIIMHA
KOHUYECKOW ToBepxXxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpasyroomas W OCh; IUIOIIAIb
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0oOpa3yollie U BBICOTA; OCHOBAHMS U
OOKOBAas TOBEPXHOCT.

Cdepa u map: ueHTp, paauyc, IuUameTp; IUIOMIa[b MOBEPXHOCTH cdepbl. B3aumHoe
pacrosiokeHre chepsl U INIOCKOCTH; KacaTeabHas IIIOCKOCTh K chepe; Tiomaas cepel.

N300paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca.

KomOunamuu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK, WM TEJIO BPAILEHUSI.

[Tonsatue 06 o6béMe. OcHoOBHBIE CcBoiWicTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajienenumnena u cieactsus u3 He€. O0bEM IMHIpa, KoHyca. O0bEM
iapa u miomasas cepsl.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOMICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TE.

Ceuennst nunuHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIliee Yepe3 BEPIIHUHY), CEUeHHUs 1Iapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu U B npocTpancTBe. CloKeHUE U BBIYUTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uyuclo. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesaa. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cuctema KoopAwHAT B TpocTpaHcTBe. Koopmuuatel BekTopa. IIpocreiimiue
3aladyd B KOOpAMHATaX. Yrol MexAy BekTopamu. CKalspHOE NpPOHU3BEICHHE BEKTOPOB.
Brruncnenue yrioB MeXIy NPSMBIMU U THIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ TpH
pElIeHUH TEOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yJNbTAaThl OCBOEHUS MPOrpamMMbl y4eOHOro mpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3MYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON IPpaKIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3UUECKOTO COBEPUICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTHUBHO-030POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ MPUI0KEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEelIeHUN TPaKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAaIPaBIE€HHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKUX MpoOJieM; OpUeHTalne Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKU M MaTeMaTU4YeCKOW KyJIbTYpOH Kak CpEJICTBOM IIO3HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yuarowmuxcs (0ceoeHue mMemooos NO3ZHAHUS OKPYICAIOUIe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY TOHATHIMH, (HOPMYIUPOBATH OIPEACICHHS IOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, EMHUYHBIC, YACTHBIE U OOLIUE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e Jle/1aTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco0 pemieHUs y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (UKCUPYIOLIUE MPOTUBOPEUHE, MPOOIEeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBEeKTa, SBIEHHUS, IpoIlecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMI0 H3 HCTOYHHKOB pPA3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HMH(POpPMAIMM 10 CaMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIIeHHUs; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
pelraeMol  3amaud, BBICKA3bIBaTh UJEH, HallEJCHHbIE Ha TIOMCK PELICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3yNbTaThl PElIeHHs] 3a7auu, SKCIIEPUMEHTa, UCCIeIOBaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pElICHWH Y4YeOHBIX 3a/a4; NPUHUMATh I1eJIb COBMECTHOHM JIESATEILHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATE CBOI 4YacTh pabOThl M KOOPIMHHPOBATH CBOU
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08blx

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIIeHUH ¢ y4€TOM HOBOM MH(pOpMAaIINH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [peABUJAETh TPYJHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IIPU PELIEHUU 33Ja4d, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSAMU: TOYKA, TPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX TPU PEIICHUHA TEOMETPUUICCKUX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIioJIOKEHHE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TMOHSATHSAMHU: JBYIPAaHHBIA yroj, TpaHW ABYTPAHHOTO yriia, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, IPaBHIIbHBI MHOTOT DAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKHU; MPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICb ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MIPHHITUIIBI TIOCTPOCHUSI CEUYCHHIA, CTIOJIb3YS METO/ CIIE/IOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU M3 PUCYHKOB TMPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEXAYy IBYMS TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIYHUCICHHE YTJIOB MEXIY CKPEIIMBAIOIIUMUCA MPAMBIMU, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
npUMeHeHHeM (OpMyI; BBIUMCISTH COOTHOIICHUS MEXAy IUIOMAJASMH TOBEPXHOCTEH,
00BpEMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YSPTEIKAX U PUCYHKAX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CUTyallUu U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂl"e6p];l; pemaTh NPaKTHYCCKHUE 3aaa4u, CBA3aHHLIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTHU, KOHYC; ChepruiecKasi MOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CEIMEHTA;
IIAPOBOH CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIAAM MOBEPXHOCTEH TEN BpAIlEHUs, TCOMETPHUECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHUK HITU TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHUST MEXKIY TUIOIIAASMU TIOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEXIy BEKTOpaMH, CKaIIpHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOPAM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTeI\/JIIHI/Ie reoOMETPpUICCKUC 3aaa4u Ha NPUMCHCHHUEC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHHUU CTAHJAPTHBIX MATEMATHYCCKUX 3a/1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MPOSABJICHHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIeI0BATh TOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHH M TEOPEM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenne B ctepeoMeTpuio 10
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSIMBIX H IJIOCKOCTEH
3 HepneH)ImiynﬂpHOCTb TIPSIMBIX U 12
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IOYPOYHOE IIJTAHUPOBAHME 10 kiace, reomerpus

Tewaypoka

Ne
Beenenue B crepeomerpuio - 10 yacos
1. OcHOBHbIE IOHATHS CTEPEOMETPUN: TOUKA, IIPsIMast, IJIOCKOCTh, IIPOCTPAHCTBO
2. [IpaBuna n3o6paxeHus Ha pUCYHKaX: U300paxKeHHs MII0CKOCTEH, MapaijesbHbIX
MPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka
3. [TonsTHs: nepecekaronnecs MI0CKOCTH, epeceKaroluecs npsmas 1 MmIoCKoCTh
4. 3HaKOMCTBO C MHOTOI'PaHHUKaMU
S. N300pakeHre MHOTOTPaHHUKOB Ha PUCYHKaX
6. N300pakeHre MHOTOTPaHHUKOB Ha MPOEKIIMOHHBIX YepPTekKax
7. Ky6, ero pa3sépTtku u moaenu
8. [Mupamuna, e€ pa3BEPTKU U MOACTH
9. CedeHuss MHOrOrpaHHUKOB
10. Konmponvnasa paooma Nel no meme «Beedenue 6 cmepeomempuio

Hp}lele U njiockocmu 6 npocmpaHncmee. Hapwmeﬂbuocmb RPAMbBLX U niaockocmeii - 12 uacoe

11. B3anMHoe pacrioioskeHre MpsIMbIX B IIPOCTPAHCTBE
12. [MapannenbHbie TPSIMbIC B TPOCTPAHCTBE

13. [TapannensHOCTH TPEX MPSAMBIX

14. [MapannenbHOCTh TPSIMO¥ U TIOCKOCTH

15. VYTibl ¢ coHanpaBiICHHBIMU CTOPOHAMU

16. Yroa Mexay IpsMbIMU B IPOCTPaHCTBE

17. [TapannenbHbIe MIIOCKOCTH, UX CBOMCTBA

18. Terparnp

19. Ky0

20. [Tapannenenunen

21. ITocTpoenue ceuenuii




22.

Konmponovnasa paboma Ne2 no meme «Ilpamvie u niockocmu 6 npocmpancmaeey

IlepnenauKyJISIPHOCTH NPSAIMBIX U IVIOCKOCTEH - 12 yacoB

23. | IlepneHauKynsipHBIC MPSIMBIE B IPOCTPAHCTBE

24. [Ipsimble, napasuieabHbIE IUIOCKOCTH

25. [IpsiMble, nepreHANKYISPHBIE K MJIOCKOCTH

26. [Ipu3Hak nepneHMKyIIpHOCTH MPSIMOM U IIIOCKOCTH

27. Teopema 0 psIMOi, MEPIIEHAUKYIIAPHOMN IIJIOCKOCTH

28. [lepnieHIuKyNsIp 1 HAKIIOHHBIE

29. PaccrosHne oT TOYKH 10 IIIOCKOCTH

30. PaccrostHre OT IPSAMOI 710 TJIOCKOCTH

3L HaxosxaeHne yriioB MexIy CKpEeIBalOIIMMHUCS IPSIMBIME B Ky0Oe

32. HaxosxneHne yriioB MeXIy CKpEIUBaIOIIMMHUCS PSIMBIMH B TTHPAMHJIE

33. Pemenue 3amau

34. Konmponvnaa paboma Ne3 no meme «llepnenoukynapuocmes npamslx u njiockocmeir»
Yriibl MexIy NpAMBIMHA M TUI0CKOCTAMU - 10 yacos

35. VYT0J1 MEeXIy TPAMOH U TUIOCKOCTHIO

36. JIByrpaHHBIN yrom

37. JIuHEeHHBII YyroJl IBYrpaHHOTO yIiia

38. [TepnieHIUKYIISIPHOCTD TIOCKOCTEH

39. [Ipu3Hak nepneHIuKyIIpHOCTH ABYX IIOCKOCTEH

40. HaxoxaeHue yrioB MeXIy IIIOCKOCTSIMH B KyOe

41. HaxoxaeHue yrioB MeXIy MIOCKOCTSIMH B MUPaMHJIE

42. Teopema o TpEX nmeprneHIUKYIIpax

43. Pemenue 3anau

44. Konumponwvnas paooma Ned no meme «Yenvi mescoy npamvimu u njaocKkoOCmamu)

Mmuozozpannuxu - 11 uacoe
45. ITonsTHE MHOTOTpaHHUKA




46.

[Ipu3ma: npsimast ¥ HaKJIOHHAs

47. boxoBas 1 noJIHast NOBEPXHOCTH NPU3MBI
48. [IpsAMOYTroIBHBIN MTapajuIeIeuIIe] U €ro CBONCTBA
49, [Mupamua
50. [ToytHAst MOBEPXHOCTH MTUPAMHU/IBI
o1. [IpaBunbHaAs U ycedEHHASI TUPAMUIBI
52. [TpaBuTbHBIE MHOTOTPAHHUKH
53. CuMMeTpHs B IPOCTPAHCTBE: OTHOCHTEIHHO TOYKH, TIPSIMOH, TUIOCKOCTH
o4. Pemenue 3a1ay Ha MHOTOTpaHHUKU
55. Konmponvnaa paboma Ne5 no meme «Muozozpannuxkuy
O0bEMBI MHOTOrPAHHHMKOB - 9 YacoB

56. [Tonsitre 06 06BEME
o7. OcHoBHbIE CBOMCTBa 00BEMOB
58. O06béM mapasutenenurena
59. O06BEM TUpaMuUIBI
60. O06BEM TTPU3MBI
61. Brruncnenue 065EMo0B Ten
62. Pemenue 3amau
63. Pemenue 3amau Ha 0OBEMBI
64. Hmozosasa konmponvnasn pavoma Neb

IToBTOpeHue - 4 yaca
65. [TocTpoenue ceyeHuii B MHOTOTpaHHHUKE
66. Brruncnenue paccTosiHUNA MeX 1y IBYMsI TOYKaMU, OT TOYKU A0 IPSIMOK
67 Brrancienue paccTosHH: OT TOUKH J0 IIOCKOCTH, MEXK/TY CKPEIIUBAIOIIIUMHUCS

TIPSIMBIMHU

68. Brruncnenue yrioB Mex 1y nNpsiMoil ¥ MI0CKOCTHIO




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/ Tema ypoka

1 Cdepa u map: meHTp, paanyc, IuameTp; IIONaab MOBEPXHOCTH ChEPhI

) B3aumHoe pacmonoxenue cepsl U IUIOCKOCTH; KacaTeabHas TUIOCKOCTh K cdepe;
TJI01A b CHephl

3 N3o006paxkenue cdepsl, mapa Ha miiockoctu. CeueHus mapa

4 [unuaapudeckas MOBEpXHOCTh, 00pa3yroIIHe UIHHIPHISCKON TTOBEPXHOCTH, OCh
IATHHAPUICCKON TTIOBEPXHOCTH

5 HunuHap: ocHOBaHUS ¥ OOKOBas IOBEPXHOCTH, 00pa3yroIIas U OCh; IO lb OOKOBOH U
MTOJTHOW IMOBEPXHOCTH

6 N3obpaxenune munuHapa Ha IockocTr. Pa3BépTka nunuuapa. CedeHust MuMHIpa
(TJIOCKOCTHI0, MapalIeIbHOM WITH NepIeHANKYISIPHON OCH IIMJIMHPA)

7 Konnueckas moBepXxHOCTh, 00pa3yromire KOHUYECKOM MOBEPXHOCTH, OCh U BEpILIMHA
KOHHUYECKOW MOBEPXHOCTHU

3 Konyc: ocHoBaHue u BepiirnHa, 00pa3yromias U 0Ch; MIOMIaIs> OOKOBOM U MOJIHOM
MTOBEPXHOCTHU

9 YceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MOBEPXHOCTh

10 N300paxkenue koHyca Ha miaockocTu. Pa3sépTka konyca. CeueHus: KoHyca (1110 CKOCTHIO,
napajyuiebHOM OCHOBAHMIO, U TUNIOCKOCTHIO, MPOXOAAIIEH Yepe3 BepIInHY)

11 KomOunamus Tenn BpamieHus 1 MHOTOT'PAaHHUKOB

12 MHororpaHHHK, OIUCaHHBINA OKOJIO chepsl; chepa, BucaHHAs B MHOTOTPAHHUK WJTH B
TEJIO BpallleHus

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOWCTBA 0OBEMOB TeT

14 O0BEM mIMHIpa, KOHyca

15 O06BEM mapa u miaomaas chepbl




[TonoOusie Tena B npocTpancTBe. COOTHOMICHUS MEXAY IJIOIIAASIMHU TIOBEPXHOCTEH,

16 N
00BEMaMu IOJJOOHBIX TEI

17 Konumponsnas paboma no memam "Tena spawenusa’ u "Oovemot men'"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BRIYUTAaHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YUCIIO

21 Pa3noxxenue Bekropa 1o TpéM HEKOMILJIaHApHBIM BekTopaM. [IpaBuio nmapannenenunena

22 Pemrenne 3aga4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUII IEUCTBUI C BEKTOPaMHU

93 [IpsimoyronpHas cucTeMa KOOpAMHAT B MPOoCTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 VYron mexay Bekropamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB

25 Brruncnenue yriioB Mexay IpsIMBIMHU M TUIOCKOCTSIMA

26 KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUYECKUX 3a/1a4

27 Konmponvnasa paboma no meme ""Bexmopuwt u koopounameul ¢ npocmpancmee’

28 [ToBTOpeHue, 0600IIEeHNe U cucTeMaTu3anus 3HaHuid. OCHOBHBIE GUTYPHI, (PAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUN

29 [ToBTOpeHUEe, 0600mIEeHNne U cucTeMaTu3anus 3HaHuii. OCHOBHBIE GUTYPBI, (PAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

30 [ToBTOpenue, 06001IeHNE U cUcTeMaTU3alus 3HaHUH. 3a7auu IUIAaHUMETPUU U METOJIbI UX
pelieHus

31 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HaHUH. 3aau TUIAHUMETPHU U METOJIbI UX
pelieHus

39 [ToBTOpenue, 06061meHne 1 cucreMmatuzanus 3Hanuil. OCHOBHbIE PUTYPBI, (DaKTHI,
TEOPEMBI Kypca CTEPEOMETPUH

33 Hmozosas konmponwvnaa paboma

34 [ToBTOpEHue, 06001IeHNE U cUCTEMaTH3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB IT1O ITPOIT'PAMME: 34 4y




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJISA

1. Nuenckas M. A. T'eomeropusi. Koutposbabie padothl. 10 -11kmacc: yueo.
nocobue 1Jis 0611eo0pa3oBat. opraHusamnuii: 6a3oBbeii ypoBeHb / M. A. MueHckas.
- M. : IIpoceemenune. 2019

2. Nuenckas M. A. T'eomerpus. CamocrositenbHbie paboThl. 10 kimacc: yueo.
nocobue 1Jis1 001eo0pa3oBaT. opraHusamnuii: 6a3oBeiid ypoBeHb / M.A. MueHckas.

- M. : TlpocBemenue. 2018

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1. OTKpBITHIN OaHK 3aMaHuil Mo MaTemaTuke WWW.fipi.ru

2. ®denepanbHbIA HEHTP TECTUPOBaHUS WWW.rustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/






