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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma ydgeOHOTO Kypca «I'eomeTpus» 0a30BOT0 YpOBHS sl OOYJIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I porpaMmabl o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBbHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh y4eOHOTO Kypca TEOMETpHM Ha ypPOBHE CpeIaHEro oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOMUXCS, POPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, W3YYCHHsS JPYrUX YYeOHBIX JIUCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINTHOCTH W TPOUCXOXKICHUU
TCOMETPHYCCKUX a0CTPaKIUH, COOTHOIIEHUH PEATbHOTO W HJICALHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHWU M MPOIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MaTEeMAaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKE KavyecTB
MBIIIICHHUS, HEOOXO0IUMBIX JJIS QN Talldd B COBPEMEHHOM OOIIIECTRE.

I'eomerpust sBiseTcss OMHUM W3 0a30BBIX IMPEIMETOB HA YPOBHE CPEIHEro O0OIIero
0o0pa3zoBaHMs, TaK Kak 00OECIEYMBAECT BO3MOXXHOCTh M3y4Y€HHUs KaK JIUCHIUILUIMH €CTECTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe wbIieHHe, GOPMHUPYEMOE TMPH H3YUYCHUH OOYYAIOUTUMHUCS TMOHATHHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IICMIOYKH JIOTHYECKUX YTBEPKICHUHW B XOJE PEIICHHS
TEOMETPUUECKHX 3a7a4, yMEHHE BBIJIBUTATh M ONpPOBEpPraTh THUIOTE3bl HEMOCPEICTBECHHO
WCIIONB3YIOTCA TIPH PEIICHUW 3a7a4 €CTeCTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHE OpHEHTHPOBATHCS B TPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pOJb BO BCEX
00J1acTAX JAESITEIBHOCTH uejoBeka. OpueHTalus 4YelOBeKa BO BPEMEHHM M TMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAIBHOTO OBITHA, (opMa OTpPaKEHHUsI OKPYKAIOIIEr0 MUpa,
YCIIOBHE  YCIICIIHOTO TIO3HAHUS W aKTUBHOTO IpeoOpa3oBaHUs  JICHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu 00BEIUHSCT pa3HbIe BUIBI YUeOHON U TPYIOBOM
NEeSITEeNbHOCTH, SIBJISETCA OJHUM U3 MPO(GECCHOHANIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyallbHa
3amaua GOpMUPOBaHUS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTU
00pa3HOr0 MBIIIJICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAaKTUYECKOM
JESATETBHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00yueHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYaromMxcs 4depe3 obecredeHue
BO3MOHOCTH TPUOOPETEHHs] U UCTOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHWM U
NeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIIHOTO MPOIOIKEHUS 00pa30 BaHUS IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa g OO0yJaroIIuXcs
CpeIHeH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOUTH
oOmIue MaTeMaTuYecKue yMEHUsl, CBS3aHHbBIE CO CHEU(PUKON T€OMETPUN U HEOOXOIUMBIC IS
KU3HU B COBpeMEeHHOM o01iecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO



6osiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npoheccuOHaTbHON 1A TEILHOCTH.

JlocTIKeHHe el OCBOCHUS MPOrpaMMbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuopurteTHRIME 3aauaMi OCBOCHUSA Kypca «I eomerpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (dopMupOBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaxX BpAIICHUS KaKk O
BAKHEHIINX MAaTeMaTUYECKUX MOJENSX, MO3BOJISIOUIMX OMMCHIBATh U M3y4aTh Pa3HbIE
SIBIICHUSL OKPY>KAIOILIET0 MUPA;

e (opmupoBaHuE yMEHHs pPaClO3HABATh HA UYEPTEKaxX, MOJEISIX U B pPEalbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

® OBJAJCHHE METOJAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHSATHUSIMH O MHOTOIDaHHUKAX W
TeJax BPallleHUsI U UX OCHOBHBIMM CBONCTBaMU;

® OBJIAJICHHE AITOPUTMAMH PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCYXJEHHUS B  XOJ€  pEelIeHUs
CTEepEOMETPUYECKUX 3aJ1a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKaHHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKHX CIOCOOHOCTEH  oOyuaromuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yMEHHUE
pacro3HaBaTh NPOSBICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalMsX W IPU H3yYEHUM JAPYTUX Y4eOHBIX IMPEIMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTb HX Ha A3bIKE
IreOMETpPUM U  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, TMPUMEHITh OCBOEHHBIN
TreOMETPUYECKUN ammapar s pelleHHs IPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNIbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKIFOUEHHE B KypC CTEPEOMETpUU
B Hayaje €ero Mu3ydyeHHs 3ajad, pEeUIaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa30oM OpraHU30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 M IPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE HHTYHUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YUEHHIO NIpeIMeTa.

[Ipennourenne oOTHAETCs HArISAAHO-KOHCTPYKTMBHOMY MeETOJy OOy4YeHMs, TO €cThb
TEOPETUUYECKHE 3HAHHUA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy Yydaluxcs B  Kypce
CTEPEOMETPUH IPOBOJUTCS 3a CUET peIIeHUs 3aJay Ha CO3aHuE NPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OIEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OIOPOH Ha HArJISIIHOCTh, a ONIEPUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJIEUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHSI €r0 UCXOJHOIO COAepKaHuUs.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bexkrtopsl u
KOOPJUHATHI B IPOCTPAaHCTBE». DOpPMHUpPOBaHKE JJOTUYECKUX YMEHUN PacIpEAesaeTcsl HE TOIbKO
[0 COJEp)KATENbHBIM JIMHUSAM, HO U IO ToAaM OOyueHHs Ha YpOBHE cpelHero oOIiero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00yueHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9YTOObl  OBJIAJICHUE TIEOMETPUYECKMMM TOHATUSAMH M HaBBIKAMH  OCYIIECTBIISUIOCH
MOCIIEIOBATEeIbHO U IOCTYNATENBbHO, C COONIOJEHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI



HOBBIC 3HAHWSI BKJITFOYATUCH B OOIIYIO0 CUCTEMY I€OMETPUICCKUX MPEACTABICHUN 00yJaromxcs,
paciupsisi U yriyossis e€, o0pasysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCETo 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, MpocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMNECS, TapaJLICIbHbIE U
CKpeuuBampomuecss npsmsle. IlapainenbHOCTh MNpsSMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
NapaJuleIbHbIE IIPSMBbIE B IMPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTH
IpSIMOM M IUIOCKOCTH. YTJIbI C COHANPABICHHBIMA CTOPOHAMM; YroJI MEXIYy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEH:  MapaJUieNbHbIE  IJIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinne npocTpaHCTBEHHbBIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IIPSAMBIE B
MIPOCTPAHCTBE, MpsIMbIE MAPAJUICJIBHBIE W TMEPIEHIUKYISAPHBIE K IUIOCKOCTH, TPU3HAK
NEPHNEHIUKYIIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpSIMOW IEepHeHAUKYIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. IlepneHauKkynsp M HakJIOHHBIE: pAcCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PpACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHHMKH

[loHdATHE MHOTOrpaHHUMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yronapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsAMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Napajuiesenunes u ero corcra. [lupamunma: N-yrosibHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMU[Ibl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nupaMmuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSITHE MPaBUIBHOIO MHOIOTPAHHUKA; MPAaBWIbHAS MpU3Ma U IpaBUIbHAs
MMpaMuia; NpaBuiIbHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTA3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNeMEHThl CHMMETPUH B ITMpamMuax, napajuienenuneaax, IpaBuibHbIX MHOITOTDaHHUKAX.

Brrunicnenue 3meMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Inomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHUM, Teopema O
OOKOBOHM TMOBEPXHOCTH MpsMON mnpusMbl. [lnomane GOKOBON MOBEPXHOCTH M MOBEPXHOCTHU
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHoi nupamunbl. [loHstre 06 oOnéMme.
O0BEM nUpaMuIbl, MPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 0Opa3yrollye WINHAPUYECKOH TMOBEPXHOCTH, OCh
LHWIMHAPUYECKOH noBepxHOoCTH. LIunuHap: ocHOBaHUS U OOKOBAas MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIA/b OOKOBOH 1 MOTHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyomias U OCh; IUIONIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TUaMeTp; IUIOIIAAb IMOBEPXHOCTH cdephl. B3ammnoe
pacrosiosxenue chepsl ¥ MIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; mionaas chepsl.

N300pakenue Ten BpameHust Ha MII0CKOCTH. Pa3BépTka UIMHApa U KOHYCA.

KomOunammmu Ten BpalieHWs WU MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa ¥ riomasp cQepsl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEM,
o0béMamMu MOJOOHBIX TEJ.

Ceuenust uuauHApa (MapajyieIbHO M MEPHEHIUKYISIPHO OCH), CEUeHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockocTH U B TpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPaMHU.
[IpssmoyronpHas cucrema KoopauHar B mpocTpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3aJauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
peLIeHNH T€OMETPUYECKUX 3aau.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOro OOIIEeCTBa, NMPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON I'paXKIAaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCHOJIb30BAHUIO 3THX
JTOCTH)KCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JOCTHKEHUM HayKd W JEeSTeNIbHOCThIO YY4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHMBOTO OYIYIIETO.

JCTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aa4, pPEIICHUH, pPACCYXICHUW; BOCIPHUMUYUBOCTBIO K
MaTeMAaTHYECKUM acCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro o0pas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/0POBbIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHATUH M OTHAbIXa, peryispHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IHYHBIM
chepam mpodeccnoHaNbHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U e€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHKEHWU BCEW >KW3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pelIeHUN TPAaKTUYECKUX 3a]]a4 MaTeMaTUHYECKON HAaIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYpbl, MOHUMAHHUEM BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOieM; OpUeHTalHue Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3ajad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHUpOBaHUS
MOCTYINKOB U OLIEHKU UX BO3MOKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOIIEH Cpebl.

IleHHOCTH HAYYHOIO NO3HAHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH KakK cgepbl
YEJIOBEUECKOUN NeATeNbHOCTH, ATANoOB €€ Pa3BUTHUA U 3HAYUMOCTH JJIs Pa3BUTHS LUBUIM3ALINY;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYeCKOW KyIbTYypOl KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH TMPOCKTHYO W  HUCCICAOBATCIBLCKYIO ACATCIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOrPaMMBI yaeOHOTO TipeameTa «MaremaTrukay
XapaKTEepU3YIOTCSl  OBJAQJCHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMETbHLIMU  OeliCEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmeusmu.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ ungopmayueti).

Ba3zoBblesioruueckueneiicTBus:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUU MEXKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHM;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IEeHUS
Y CPaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3A;

® BOCHPHHUMATh, GOPMYITHPOBATH M MPEOOPA3OBBIBATH CYXICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIIHE; YCIOBHBIE;

® BBISBIISATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEYHs B (haKTax,
TAHHBIX, HAONIOJCHUSAX W YTBEPXKICHUSAX; NpeJUlaraTh KPUTEPHUH JUTS BBISBJICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpaUBaTh AapTryMEHTAlWIO, MPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBHIOMpaTh crmoco0O pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoUpaTh HauboJiee MOAXOASIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

Ba3oBblencceienoBarejabCcKueAeiCTBHA:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBAaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

® caMOCTOATENbHO (opMynupoBaTh O0O0OOIIEHHS W  BBIBOJBI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIECHU;

® [IPOrHO3UPOBATh BO3MOXHOE PA3BUTHUE MPOIIECCA, & TAK)KE BBIIBUTATh MPEIAIOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(DOPMAILINY, JAHHBIX, HEOOXOJUMBIX JJIs OTBETa Ha BOMPOC U
JUIS PEIICHUS 3a/1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3HPOBATh,
CUCTeMATHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpPOBaTh HMH(GOPMALMIO, TPEACTaBIATH €€ B  pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBbHO C(HOPMYTHMPOBAHHBIM
KPUTEPHUSIM.

Vuusepcanvhvie KOMMyHuUKamugHule Oelicmausi, obecneyusaom cgopmuposanHocmy

COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIICHHUsA; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PEILIeHMs 3ajaul, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYX/IeHHs 337]aBaTh BOIIPOCHI MO CYLIECTBY OOCYXkAaeMOU TeMBI, IPOOIIEMBI,
pemiaeMoi  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUMCK pPEIlEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0oOHapyXHMBaTh pa3IMuue U CXOJCTBO MO3UIINIA; B KOPPEKTHOU (opMme popmyarpoBath
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUIEHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

Corpyanunuecrno:

MMOHUMAaTh M HMCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHON U WHAMBUAYaJIbHON pabOTHI
P pelIeHuH Yy4eOHbIX 3aj]ad; MNpPUHUMATh LEJdb COBMECTHOW JesITeNbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW palOThI, pacmpenensiTh BHUIBI padoT,
JIOTOBApUBATHCs, OOCYXKIaTh TpoIlecc M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOIBKHUX JIOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnvle pecynamuensle oeticmsus, 0becneuusaiom Gopmuposanue CMblClo8blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIoco0 perieHus ¢ yuéTom
HMMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BapUaHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM I[O3HABATEIbHOM peQUEeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pPe3ylIbTaTOB; BIAJAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHs MaTeMaTH4ecKOon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WJIM HEIOCTHW)KEHHUS pe3y/bTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
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OnepupoBaTh NOHATUAMU: TOUKA, IpAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PELIEHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTb NOHATHUAMM: HApPALIENbHOCTh U IMEPHEHAUKYISIPHOCTh MpPSAMBIX U
IIJIOCKOCTEM.

KnaccnunmpoBaTsh B3aMMHOE PaCIIOIOKEHHE IPSAMBIX M IDIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO YyIJIa; JUHEHHBIN YyroJl ABYTPaHHOTO yIia; TpajdycHasl Mepa ABYI'PaHHOTIO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBI M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUJIbHBIN MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (MHMpaMuja; Mpu3Ma, NpSIMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccuduiupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(pUKAIIIU
(BBIMMyKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; IIPaBUJIbHbIE MHOTOTPAHHUKH; TpPSAMbIE U
HAKJIOHHbIE TPU3MBI, TapaJlIesICUIIE b ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MNIOCKOCTh, CE4EHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/I0B.

Crpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasuaM WIn
aIropuTMaM, TMPUMEHSS W3BECTHbIE AaHAJIUTHUUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHHUM MEXIy ABYMS TOYKaMHU, OT TOYKU [0
MPSIMOM, OT TOYKH J0 MIOCKOCTH, MEXKY CKPEIIMBAKOIIUMUCS MIPSIMBIMHU.

Pemarp 3amaunm Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WiId
aNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHUYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MaTeMaTHUYECKUX 3a/1a4 Ha BBIUMCICHUE YIJIOB MEXKJY CKPEIIMBAIOIIMMHUCS MPSMBIMU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEX/TY INIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOUIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OpMyI; BBIUMCIATH COOTHOIIEGHUS MEXAy IUIOMAASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHUSIMHU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh M ILJIOCKOCTh
CUMMETPUH; HEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (Urypax, MpeACTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTepPEeOMETPHUYECKHUX 3ajad,
MPEANOJIararlX HECKOJbKO IIAroB PEHICHUs, €CIM YCJIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOM
dbopwme.

[IpuMeHsTh mpocTeillline NpPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIUOHHbIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoauTs mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKHU3HH,
pacrno3HaBaTh MPOSIBJIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MOJIydeHHBIE 3HAHUS HA NPAKTUKE: aHAIW3UPOBATh PEAIbHBIE CUTYAllUH U
INPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIHICHHs  MaTeMaTU4eCKU
c(OpMyJIMPOBaHHONW MPOOIEMBl, MOJEIUPOBATh pPEAlbHbIE CHTYyallMd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anredpsl; penarb IpakTHYeCKHUe 3aJjaull, CBSI3aHHbIE ¢ HAXOXKICHUEM IeOMETPUIECKUX
BEJINYMH.

11 KJIACC



OnepupoBatb TOHATHSIMH: WTMHIPHYECKAst HOBEPXHOCTH, oOpazyromue
HWIMHAPUIECKOH MOBEPXHOCTH; WINHAP; KOHUYECKask OBEPXHOCTb, 00pa3yroIne KOHUYECKOU
MOBEPXHOCTHU, KOHYC; ChepruuecKas MOBEPXHOCTb.

Pacnio3naBars Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTYYCHHUS TEIl BPALICHHSL.

KrnaccuduimpoBars B3auMHOE pacIioyioskeHre cephl U MI0CKOCTH.

OnepupoBaTh MOHATHAMHU: IIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA,
IAapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOM CEKTOP.

Bbrancnare 00bEMBI M TUTOIAAM MOBEPXHOCTEH TN BpAIEHUs, T€OMETPHUECKUX Tell C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIMCaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHUS.

BbIUuCIATE COOTHOMIEHHUST MEXKIY TUIOIIAASMH TIOBEPXHOCTEH M 0OBbEMaMH 1MOMOOHBIX
TeNl.

N3o0pakaTs m3ydaemble (GUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoInosHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BpAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U TPe0OPa30BEIBaTh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE AEHCTBHSI CIIOKEHUSI BEKTOPOB, BHIYUTAHHSI BEKTOPOB M YMHOKEHHS BEKTOpa
Ha 4YHUCJI0, OOBSICHATD, KAKUMH CBOMCTBAMM OHU 00aJaloT.

[IpumeHsTh npaBUIO Mapajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEKIY BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YIOJl MEXIY BEKTOPaMH,
CKaJISIpHOE MPOU3BECHIE, PACKIIaIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YpaBHEHUEM B JIEKapPTOBOI cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX 3ajad,
MIPEIOIaraloIMX HECKOJIbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOI
dbopwme.

Pemats npocreiiiye reoMeTpuueckre 3aa4yu Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMUECKUX OTHOIICHUNW W HaXO0XIACHUE
reOMETPUYECKUX BEIUYMH MO 00pas3liaM WM alIrOpuTMaMm, IPUMEHsS M3BECTHBIE METOIbl MpPHU
pElIeHUH CTaHAAPTHBIX MaTeMaTUYECKUX 3a/au.

[IpuMeHsTh MpocTeiIne MporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoauTh mpHUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpPUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSIBJICHNE 3aKOHOB F'€OMETPHUHU B UCKYCCTBE.

[IpumeHsaTh TONydyeHHBbIC 3HAHUS Ha MPAKTHUKE: aHAM3HPOBATh peallbHbIE CUTYaIlMH U
IPUMEHATh  M3y4YE€HHbIE TOHATUA B  TpoOlLlecCe TOMCKAa pELICHHs  MaTeMaTHYeCKH
c(OpMyYIUPOBaHHOW MPOOIEMBI, MOJEIUPOBATh pPEAlbHbIE CHTYallMd Ha SI3bIKE T'€OMETPHH,
HCCIIeIOBAaTh MOCTPOCHHBIE MOJIENN C HCMOJIb30BAaHUEM T€OMETPUUYECKHX MOHATHH U Teopem,
amnmapata anreOphl; perarh MPaKTUIeCKUe 3a1a4H, CBSI3aHHBIE C HAX0XKJICHUEM I€OMETPHUECKUX
BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne KoaudecTBo4acon
o/ HanmeHoBaHuepasaejoB B K 5 n 5 DJIeKTpOHHbIe (L1 (POBbIE)
U TEMIIPOrPaMMbI cer OHTPOJILHEIEPA00 paKTiriecKkuepaoo o0pa3zoBaTe/ibHbIEPeCYPChI
11 0 ThI ThI
Axkcuomsl. JlokazaTenbcTBO 0a30BBIX (PaKTOB
1 Brenenue B 10 [bank 3amannii EI'D "llIkonkoBo"]
CTEPEOMETPHUIO https://2.shkolkovo.online/catalog/3533?Subje
ctld=1
[IpsiMBbI€ M TIIOCKOCTH B [TapannensHOCTb. [loKa3aTenbCcTBO 0a30BBIX
2 MIPOCTPAHCTBE. 12 1 ¢dakroB [bank 3a;1aHm”1_EF9 "[komkoBo"] _
[MapanienbHOCTBIPAMBIX https://2.shkolkovo.online/catalog/3531?Subje
U TUTOCKOCTEH ctld=1
[TepnenaukynsapHocTh. JlokazaTenbCcTBO
3 [TepnieH UK yYISIPHOCTHIIPS 12 0a30BbIX (PaKTOB
MBIX U IIOCKOCTEH https://2.shkolkovo.online/catalog/3532?Subje
ctld=1
Yron Mexay npsMoi U I0CKOCThIO
L LT ————— https://2.shkolkovo.online/catalog/3543?Subje
4 10CKOCTIMIL 10 1 ctld=1 Yros Mex Iy IIOCKOCTAMHU
https://2.shkolkovo.online/catalog/3544?Subje
ctld=1
OTkpbIThIi Oank 3amganuii EI'D "MathEGE™
> Muororpartimi 10 ! https://prof.mathege.ru/prototypes/?position=9
6 OOBEMBIMHOTOTPAHHUKOB 8 1
7 [ToBTOpEHME: ceueHus, 5 1
PaCCTOSIHUS U YTJIbI
OBILIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME



https://2.shkolkovo.online/catalog/3533?SubjectId=1
https://2.shkolkovo.online/catalog/3533?SubjectId=1
https://2.shkolkovo.online/catalog/3531?SubjectId=1
https://2.shkolkovo.online/catalog/3531?SubjectId=1
https://2.shkolkovo.online/catalog/3532?SubjectId=1
https://2.shkolkovo.online/catalog/3532?SubjectId=1
https://2.shkolkovo.online/catalog/3543?SubjectId=1
https://2.shkolkovo.online/catalog/3543?SubjectId=1
https://2.shkolkovo.online/catalog/3544?SubjectId=1
https://2.shkolkovo.online/catalog/3544?SubjectId=1
https://prof.mathege.ru/prototypes/?position=9

11 KJIACC

Ne KoanuecTBo4acos
o/ HaumeHoBaHuepasae B K 5 n 5 JuexkTpoHHble (¢ poBbIE)
OB ¥ TEMIIPOrPaMMBbI cer OHTPOIEHEICPADO PAKTHHECKHEPA0O o0pa3zoBaTe/ibHbIEPeCYPChI
1 0 ThbI ThI
1 TenaBpaienus 12
2 OOBEMBITEN 5 1
Bekrops! u CrepeoMeTpusi B KOOpIMHATAX
3 KOOP/IMHATHI B 10 1 https://2.shkolkovo.online/catalog/2628?Subjec
MPOCTPAHCTBE tid=1
IToBTOpEHwUeE,
4 00o0menue, 7 1 banxk 3amanumii EI'D "IIpodumaTtuka"
cHCTEeMaTH3alUsI3HAHU https://profimatika.ru/bank_zadach
i
OBUIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOI'PAMME



https://2.shkolkovo.online/catalog/2628?SubjectId=1
https://2.shkolkovo.online/catalog/2628?SubjectId=1
https://profimatika.ru/bank_zadach

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

* MaTtematuka: ajiredpa 1 Hayajaa MaTeMaTHYeCKOI o aHajlu3a, reomerpust. ['eomerpus, 10-
11 xnmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AKiimoHepHOE
obmectBo «M3natenscTBO «lIpocBenienne

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Maremaruka: anredpa u Hauajga MaTeMaTHYECKOTO aHanu3a, reomeTpus.l eomerpus : 10—
11-e xistaccel : 6a30BBIN U YrIIyOJIEHHBIA YPOBHU : METOMUECKHUE PEKOMEHIAIINH K
yueonuky JI. C. Atanacsna, B. ®@. byry3osa, C. b. Kagomuesa u np. — Mocksa :
[Ipocsemenue, 2023. — 38 c.

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OtkpsiThiil Oank 3aganuii EI'D "llkonkoBo"
https://2.shkolkovo.online/catalog?Subjectid=1

OTtkpeIThiil 0ank 3aganuit EI'D "IIpodumarnka"
https://profimatika.ru/bank _zadach

JuctanimonHast oOydaroriasi CUCTeMa JJIs MOATOTOBKH K TOCYTapCTBEHHBIM dK3aMeHaM
«PEITY EI'D»
http://pemyers.po, http://ege.sdamgia.ru



https://2.shkolkovo.online/catalog?SubjectId=1
https://profimatika.ru/bank_zadach
http://ege.sdamgia.ru/

