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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yue6HOTO Kypca «I'eomeTpus» 6a30Boro ypoBHs st ooydaromuxcs 10 —
11 xmaccoB paspaborana Ha ocHoBe DenepaabHOr0 TIOCYAapCTBEHHOrO 00pa30BaTEILHOTO
CTaHJapTa cCpenHero oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH,
NPEIbSBIAEMBIX K MaTeMaTHU4ecKoMy OOpa3OBaHHUIO, M TPAJUIMKA POCCHIICKOro 00pa3oBaHUS.
Peanuzanus nporpammbl o0ecrieurBaeT OBJIAJCHUE KIIFOUEBBIMU KOMIIETEHIIUSIMU, COCTABIISIOIIUMU
OCHOBY JJI1 CAaMOpPa3BUTUSL U HENPEPHIBHOTO 00pa3oBaHMs, IEIOCTHOCTh OOIIEKYIbTYPHOTO,
JIMYHOCTHOI'O U ITO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU O6yanOIHHXC$I.

HEJU U3YUEHUSI YYUEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TEOMETpHH Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHMs
00yCJIOBJICHa IPAKTUYECKON 3HAUMMOCTBIO METANPEMETHBIX M MPEIMETHBIX PE3yJIbTaTOB 00yUCHHSI
T€OMETPUH B  HANpaBIEHUH  JUYHOCTHOTO  Pa3BUTHUA  oOydvaromuxcs, (OPMHpPOBAHUS
(YHKIMOHATPHOM MaTeMaTHYeCKOW TPAMOTHOCTH, W3yYEHHsS JPYTUX YYEOHBIX JAMCLUIUIMH.
PasButne y oOydarommxcsi MTPaBUJIbHBIX TIPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU
TE€OMETPUUECKUX aOCTPAKIIMA, COOTHOIICHHH PEABHOTO W HJICABHOTO, XapaKTepe OTPaKCHUs
MaTeMaTUUECKOU HaYKOﬁ SIBJICHUU U MponecCoOB pCaJIbHOI0 MUpa, MECTC TrCOMECTPHUU B CUCTEMEC HAYK
U POJIM MATCMATHYCCKOIro MOJCIMPOBAHHA B HAYYHOM IIO3HAHHMU H B IIPAKTHUKEC CHOCO6CTByeT
(GOpPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YUAIIUXCS, & TAK)KE KAYeCTB MBIIUICHUS, HEOOXOIMMBIX
JUISL QIanTallud B COBPEMEHHOM OOIIIECTRBE.

I'eomeTpust sBsieTcss OgHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHEro OO0IIero
O6pa30BaHI/I$I, TaK Kak 00ecIIeYnBaeT BO3MOKHOCTD N3YUYCHUA KaK OUCIUILINH CCTCCTBGHHO'Hay‘IHOﬁ
HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOU.

Jlornueckoe MbIIUIEHUE, POPMHUPYEMOE MPH U3YyYCHHH OOYYAIOUIMMHUCS MOHSITUHHBIX OCHOB
reoMCTprUU U MOCTPOCHUUN LCIOYKU JTOTUYCCKUX YTBep)K}IeHI/Iﬁ B X04€ pCHICHUA TCOMCTPUYCCKUX
3aaa4, YMCHHEC BbIABUTaTh U OMPOBEPTraTh rMIOTE3bI HCIMOCPECACTBEHHO HMCIIOJIB3YIOTCA IMPU PCHICHUN
3a]]a4 €CTeCTBEHHO-HAYYHOTO [IUKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpHEHTHUPOBATHCS B MPOCTPAHCTBE WUTPACT CYNICCTBEHHYIO POJIb BO BCeX 00IaCTsIX
JEATeNLHOCTH uelioBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH W IMPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €ro COIMAIBHOIO OBITHS, (hopMa OTPAKCHUS OKPYKAIOIIET0 MHpPA, YCIOBHE YCIEUIHOTO
MO3HAHUSI U aKTUBHOTO MPeoOpa3oBaHUs JCHCTBUTEIbLHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIUHSECT Pa3HbIC BHIBI y4EOHOW W TPYIOBOW JEATEIHHOCTH, SBISETCS OJIHUM H3
poECCUOHATILHO BaYKHBIX KAYeCTB, MOATOMY aKTyasibHa 3ajada (pOpMUPOBAHUS y OOYYarONIUXCS
MPOCTPAHCTBCHHOI'O MBIINUICHUA KaK PAa3SHOBUAHOCTHU 06pa3H0r0 MBINIJICHUA — CYHIICCTBCHHOI'O
KOMITOHCEHTA B IIOATI'OTOBKE K HpaKTH‘-IeCKOﬁ JACATCIIBHOCTH 11O MHOTYM HaIlpaBJICHUAM.

Ienb ocBoeHMsI porpaMMbl yueOHOTO Kypca «I eoMeTpus» Ha 6a30BOM YpOBHE OOyUYCHHS —
obmeoOpa3oBarelbHOe W OOIIEKYNbTypHOE pa3BUTHE OOydYaIOIMIUXCS uepe3 oOecrneueHue
BO3MOXHOCTHU HpI/IO6peTeHI/I$I U HCIOJIE30BAHHUA CHCTCMATHYECKUX TI'COMCTPUUYCCKUX 3HaHUHA U
NeNCTBUM, CHEU(PUYHBIX T'€OMETPUU, BO3MOKHOCTH YCIIEUIHOTO MPOJODKEHUS 00pa3oBaHUS IO
CTEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Tporpamma 1o reomerpuu Ha 0a30BOM YpPOBHE IpeaHA3HAuUCHA JIJIs O0YYarOIIUXCs CPEIHEH
IIKOJIbI, HE HCHObITBIBABIINX 3HAYUTCIBHBIX 33pr21HeHHI>i Ha YpPOBHE€ OCHOBHOI'O 06HIGFO
oOpazoBanms. Takum oOpazom, oOydaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOWTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBS3aHHBIC CO CHEIU(PHUKON Te€OMETPHH U HEOOXOIUMbIE JIJIS JKU3HU B
COBpeMEHHOM oOmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXKHOCTH H3y4YHTh T'€OMETpHUIO Oosee
riyOOKO, €ci B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPHUECKHUX 3HAaHUSIX B
poeCCHOHATTLHON IATEILHOCTH.



JIOCTH)KEHHE I OCBOEHHS IMPOrpaMMbl 00ECIEUMBACTCS PELICHHEM COOTBETCTBYIOIIMX
3amau. [IpuopureTHbIMU 3amauyaMu OCBOeHHUs Kypca «I'eomerpum» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIIOTCS:

e (opMupoBaHHE MPEICTABICHUS O T€OMETPHH KaK YaCTH MUPOBOW KyJIbTYPHI U OCO3HAHHE

e€ B3aUMOCBSI3U C OKPY>KaIOIUM MUPOM;

e (opMupoBaHHE NPEACTABICHUS O MHOTOTPAHHUKAX U TEJlax BpallleHHUs KaK O BaXHEHIIMX
MaTeMaTHYECKUX MOJEIIAX, IO3BOJSIIOIIMX ONUCBIBAaTh W M3Yy4yaTb pa3Hble SBJICHUS
OKpY’KaloIllero MUupa;

e (opMupoBaHHEe YMEHHsS paclO3HAaBaTh Ha YEPTEXKax, MOJACNSAX M B pPEATbHOM MHpE
MHOT'OI'PaHHUKH U TeJla BpaIlleHUs;

e OBJIAJCHHE METOJAaMHM  pelIeHHs 3aJad Ha IOCTPOEHHMS Ha  H300pa’keHMsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHATUSMHU O MHOTOTPaHHUKAX M TeJIax
BpALLEHHS U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIAJICHHE QITOPUTMaMHU pELIEHHUs OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHHE YMEHUS
MIPOBOAUTH  HECJOXHBIE  JOKa3aTEeJIbHbIE  pPAcCyXKIEHMsT B  XOAE  pEIlIeHUus
CTEpPEOMETPUUECKHX 3314 U 33]1a4 C IPAKTUUECKUM COJIEPIKaHUEM;

e pa3BUTHE  UHTEJUIEKTyaJbHBIX W  TBOPYECKUX  CHOCOOHOCTEH  OOydaroluxcs,
[I03HABATEIbHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHUN, KPUTUUHOCTH MBIILIICHHUS;

e (dopmupoBanne (YHKIHMOHAIGHOW TPAMOTHOCTH, PEJCBAaHTHOM T'€OMETPHH: YMEHHE
pacrno3HaBaTh IPOSIBJICHUS I€OMETPUUECKUX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CHUTyallUAX M HPU H3YYEHUH JAPYTUX Y4EOHBIX IPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OPMYIUPOBATh UX HA S3bIKE TEOMETPUU
U CO3/]aBaThb T'€OMETPUUYECKUE MOJIEIH, PUMEHATh OCBOCHHBII TeOMeTpuYecKuil annapar
JUIS PELIEHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3ajlady, HMHTEPHPETUPOBATH M OLIEHUBATH
IIOJIyYE€HHBIE PE3YJILTATHI.

OTnuuuTeNbHOM OCOOEHHOCTBIO MPOTPaMMBbI SBISIETCS BKIIIOUEHHE B KypC CTEPEOMETPHH B
Hayajie ero M3y4yeHHs 3aJay, pellaeMbIX Ha YPOBHE MHTYUTHUBHOIO MO3HAHMS, W OIpPENeIEHHBIM
o0pa3oM oOpraHuzoBaHHas paboTa HaJ HHUMH, 4YTO CIHOCOOCTBYIOT DPAa3BUTHIO JIOTMUYECKOTO U
IIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIMPYET IPOTEKAHNE UHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET
K JAIbHEUIIEMY U3YUYEHHIO NIPEAMETA.

[IpenmoureHne OTHAETCS HAIJIAJHO-KOHCTPYKTHBHOMY METOAYy OOy4yeHHus, TO €cCTb
TEOPETUYECKHE 3HaHMs HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOM
NESATENbBHOCTH. Pa3BUTHE NMPOCTPAaHCTBEHHBIX MPEACTABICHUM y y4YallMXCs B Kypce CTEpPEOMETPUN
MPOBOJUTCS 3a CUET pEUIeHMs 3aJady Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB W 3ajady Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza MPOBOAMTCS C OMOPOH Ha
HarJIsiTHOCTh, a ONEpUpPOBaHHE OOpPa3oM — B YCIOBUSAX OTBJICYEHHS OT HArJISAHOCTH, MBICICHHOIO
WU3MEHEHHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHoBHbIE  coxepkarenbHble JuHUM  Kypca  «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukn», «lIpsMble M IIOCKOCTH B NPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJUHATHI B IpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHHUH pacrpeneisieTcsl He TOJIbKO 10
COJIEp>KaTEJIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Coneprxanue o0pa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yJIbTaTaM OCBOCHHsI paboueit
NPOrpaMMbl, paclpeieN€HHbIM 0 TojAaM OOyuYeHHsl, CTPYKTYPHPOBAHO TaKHUM 0O0pa3oM, YTOObI
OBJIQ/ICHUE TE€OMETPUUYECKUMHU MOHATUSAMHM M HaBBIKAMU OCYLIECTBISUIOCH IIOCIENOBATEIbHO U
MOCTYMNATENBHO, C COOJIIOJICHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIIUCH B
O0IIyI0 CHCTEMY TIE€OMETPUYECKHX MpPEJCTaBICHUN OOydalolMXCs, paciiupss U yriayoumsas eg,
00pa3yst MPOYHbIE MHO>KECTBECHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



Ha u3ydenune reomerpuu orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Hegemo B 11
KJIacce, BCEro 3a JiBa roja oOydenwus - 102 y4eOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIEC TIOHATHUS CTepeoMeTpur. Touka, mpsMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
AKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAONIMECS, NapajlIe/ibHbIE U
cKpeumuBaromuecs npsamele. llapajnensHOCT HPAMBIX M INIOCKOCTEM B IIPOCTPAHCTBE:
MapaJuleIbHbIEC IIPSIMBIE B IIPOCTPAHCTBE; MMAPAUICIBHOCTD TPEX MPAMBIX; APAJLIEIBHOCTD IPSIMOU U
IJIOCKOCTH. YTJbl C COHANPAaBICHHBIMU CTOPOHAMH; YroJl MEXIy HPSAMBIMHU B IPOCTPAHCTBE.
[TapamienbHOCTh TJIOCKOCTEH: MapaijiesibHbIE IJIOCKOCTH; CBOMCTBA MAapauIENbHbBIX IUIOCKOCTEH.
[Ipocrelimme mnpoCcTpaHCTBEHHBbIE (GUTYyphl HA IUIOCKOCTH: TETpa’ap, KyO, Napaliesenurne];
MMOCTPOEHUE CEUCHHUIA.

[lepneHuKyAIpHOCTD MPSAMOM M IUIOCKOCTHU: NEPIEHAMKYJIIPHBIE NPSIMbIE B IMPOCTPAHCTBE,
MpsIMbIE NapAJIJIENIbHBIEC U MEPIIEHIUKYISPHBIE K TUIOCKOCTH, MPU3HAK EPIEHIUKYISIPHOCTH MPAMOI
U IUIOCKOCTH, TEOpEMa O MNPAMOU NEPHEHIAUKYJSIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YTOJI
MEXIy MpsAMOM H IUIOCKOCTBIO; JBYIPAaHHBIA yroJj, JIMHEWHBIM Yyroj JABYTPaHHOTO yrja.
[lepneHuKyasip U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MHPSIMOM 110
IUIOCKOCTH, TMPOEKIUs (GUIypbl Ha IUIOCKOCTh. [leprneHauKyIsipHOCTh IIJIOCKOCTEH: MpU3HAK
MEPIEHANKYISIPHOCTU ABYX ITUIOCKOCTEN. TeopemMa 0 TpEX nepneH uKyJsapax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBIMYKJIBIE U HEBBIITYKIIbIE
MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas npusma; TpaHU U OCHOBAHMUS
MPU3MBI, TpsMas W HAKJIOHHAs TMPHU3MbI; OOKOBas W TIOJHAs TOBEPXHOCTb TMPHU3MBI.
[Tapannenenunen, TpsAMOYTrOJbHBIN Mapajienenunen M ero cBoucrBa. [lupamumpa: N-yronbHas
nupaMua, TPaHU U OCHOBaHWE NHUPAMUJbI, OOKOBas W TIOJNHAS [OBEPXHOCTb MHUPAMUJIBI;
MpaBuUjbHAasE M YyCeY€HHas MupamMuja. OJEMEHThl MNpu3Mbl U nupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKH: TIOHATHE IIPAaBUJIBHOIO MHOTOIPDAaHHMKA; IIpaBUJIbHAs IIPU3Ma M IpPaBUJIbHAA
NMpaMu/ia; MpaBuUiIbHas TPEyrojbHas MUpaMUAa U MpaBWIbHBIN TeTpasap; KyO. IlpencraBinenue o
MIPaBWJIbBHBIX MHOTOTPAaHHHUKAX: OKTa’3p, N0AeKadip U nkocayap. CedeHus IpU3Mbl U TUPAMHU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSL OTHOCHTEIIBHO TOYKH, HPSIMOM, IIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUpaMUAax, Napajienenuneaax, npaBUuibHbIX MHOTOTPaHHUKAX.

Brruucnenue s1eMEHTOB MHOTOTPAHHHKOB: pEOpa, nuaroHanu, yriael. [lnomans OokoBoi
MTOBEPXHOCTU U IMOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, TUIOIIA b OCHOBAHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpusMmbl. [lmomaas OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH TMPaBUILHON
MUPaMHJIBI, TEOpEMa O TUIOMAAN yceu€HHoW mupamuabl. [lorstre o6 o6béMe. OOBEM MHUpPaMUIBL,
MPU3MBI.

[lonobuble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
o0BEMamMu MOAOOHBIX TETI.

11 KJIACC

Tena Bpamenus



[Munuuapuyeckass IHOBEPXHOCTb, OO0pa3ylolMe LMJIMHAPHUYECKOW IOBEPXHOCTH, OCh
LWINHAPUYECKOHN MoBepXHOCTH. LlunuHap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yrolas U och;
TUIOIIA b OOKOBOH M MOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 0Opa3ylolIMe KOHUYECKOW TOBEPXHOCTH, OCh W BEpIIMHA
KOHHYEeCKO! nmoBepxHocTu. KoHyc: ocHOBaHUE U BeplMHa, 00pa3yrolas U 0Cb; IJIOLIa b OOKOBOW U
IIOJTHOM IOBEPXHOCTU. YCEu€HHbI KOHyC: oOpasyroliue M BbICOTA; OCHOBaHMS U OOKOBas
IIOBEPXHOCTb.

Cdhepa m map: ueHTp, pamuyc, IUamerTp; IUIOMAIAL MMOBepXHOCTH chepsl. B3ammuoe
pacriosioskeHue c(hepbl U INIOCKOCTH; KacaTesbHas INIOCKOCTh K cdepe; miomans chepsl.

N300pakeHue Tes BpallleHHsl Ha MIIOCKOCTH. Pa3BEépTka umHApa U KOHYyca.

KomOuHanmu Ten BpalieHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBINA OKOJIO C(EpHI;
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK, WJIH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
IPSIMOYTOJIBHOTO Napaiienenunesa 1 cieactsus u3 He€. O0bEM nuianHapa, kKonyca. O0bEM 1mapa u
I0maab chepsl.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIy IUIOHIAJIMU IIOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

CeueHus muMHApa (MapauiebHO U MEPIEHIUKYIISIPHO OCH), CEYEHUs KOHYyca (IapaiebHOe
OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPIINHY ), CEUCHHUS 1apa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B npocTpaHcTBe. CII0KEHHE M BBIYMTAHHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4wuciao. PasnokeHue BekTOopa MO TpEM HEKOMIUIAHApHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ MPUMEHEHHEM IpaBWJI JIEHCTBUN C BEKTOPaMHU.
[IpssMoyronbHas cucteMa KOOpAUHAT B pocTpaHcTBe. Koopauuatel Bexkropa. [IpocTeitmme 3agaun B
KOOpAMHaTax. Yroja Mexay BekropaMu. CKaJspHOE NPOU3BEACHHUE BEKTOPOB. BrlunciieHne yrios
MEXy IPSIMBIMU U IIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METOJ MPU PEIIEHUH T€OMETPHUUECKHUX
3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHMS MpPOTpaMMbl ydeOHOro mnpenmera «MaTemaTukay
XapaKTEepPU3yIOTC:

I'paxnanckoe BocnuTanue:

C()OPMHUPOBAHHOCTBIO ~ IPAXJAHCKOW  MO3UIMKM  OOydaromierocs Kak aKTHMBHOTO M|
OTBETCTBEHHOI'0 YJI€HAa POCCHMCKOro O0OIECTBa, IPEICTaBICHUEM O MaTeMaTUYECKUX OCHOBax
(YHKIMOHMPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUHN, MIPOLEYp IPAXKIAAHCKOTO 00IIecTBa (BHIOOPHI,
OIIPOCHI U TIp.), YMEHUEM B3aMMOJAENUCTBOBATh C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUM C UX
(GYHKIMAMU M Ha3HAYEHUEM.

IlaTpuoTnyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKAAHCKON HMICHTUYHOCTH, YBAKEHHS K MPOLUIOMY H
HACTOAILLEMY POCCUICKOM MaTe€MaTHKH{, LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHHUSAM POCCHHCKHX
MaTEMaTUKOB M POCCUICKOM MaTeMaTU4YECKOM ILIKOJbI, K MCIOJIb30BAHUIO ITHX JOCTHKEHHUHN B
IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HaHMEM  JIyXOBHBIX  LIEHHOCTEH  poccuiickoro  Hapoja;  c(HOpPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOIO IIOBEIEHHUS, CBSI3aHHOIO C IMPAKTUYECKUMM IPUMEHEHHUEM
JOCTUKEHUM HAyKU M JEeATEIbHOCTHIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJja B IIOCTPOCHHE
YCTOMYMBOTO OYIyIIEro.

JCTeTHYEeCKOe BOCIIUTaHHue:

ICTETUYECKUM OTHOIIECHHUEM K MUPY, BKJIIOYasl ICTETUKY MaTEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ay, PELICHUH, pPacCyKICHHH; BOCIPUUMYMBOCTHIO K MaT€MaTHYECKUM acleKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS IPUMEHATh MaTEMaTHUECKUE 3HAHUS B MHTEpecax 370pOBOro U
0e30macHOro oopasa *KHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO (340pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBINA PEXKUM 3aHATHH U OTAbIXA, perysipHas Gu3nueckas akTUBHOCTD); (PU3MUECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHEM LIEHHOCTH TPYJOJI00US; UHTEPECOM K pa3InyHbIM chepam
npoeccoHaNbHOM J1eATENbHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOM M €€ NPUIIOKEHUSMHU, YMEHHEM
coBepIIaTh OCO3HAHHBIA BbIOOpP Oyayiiei nmpodeccuu U pealn3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE
TUTaHBL; TOTOBHOCTBIO M CLIOCOOHOCTBIO K MaTeMaTUYeCKOMY 0Opa30BaHHUIO U CaMOOOpPa30BaHHIO Ha
MPOTSKEHUHN BCEW >KU3HHM; TOTOBHOCTHIO K aKTMBHOMY YYaCTHIO B PEUICHUM MPAKTHYECKUX 3a7ad
MaTeMaTHYeCKON HalpaBIeHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO  JKOJIOTUYECKON  KyJIbTYpbl, TOHUMAaHHWEM BIMSHUS COLUAIBHO-
HSKOHOMHMYECKUX TPOIECCOB HA COCTOSHUE TNPUPOJHOW U COIMAILHOM cpeabl, OCO3HAaHHEM
rJ1I00aJIPHOTO XapakTepa HKOJIOTMYECKUX MpoOIeM; OpueHTalMel Ha MPUMEHEHHEe MaTeMaTHUYeCKUX
3HAaHUH JUIS pelieHus 3a/1a4 B 00J1aCTH OKpY’Kalolle cpe/ibl, TNIAHUPOBAHUS MTOCTYNKOB U OLIEHKU
UX BO3MOXHBIX MOCJEICTBUN AJI1 OKPYKAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOILIECTBEHHOW MPAaKTHKH, TOHUMAaHUEM MaTeMaTU4eCKON HAyKH Kak c(epbl 4eI0BEUEeCKOM
NESTEIbHOCTH, STaloB €€ pPa3BUTUS M 3HAUMMOCTH MUl PAa3BUTHS LMBWINM3ALMM; OBJIAaJCHUEM
A3BIKOM MaTEMATHKU MU MaTEMaTHYECKON KyJbTYpOH KakK CPeICTBOM IIO3HAHUS MHMPA; TOTOBHOCTBIO
OCYILIECTBIIATH IIPOEKTHYIO M HCCIEI0BATEIBCKYIO JEATEIBHOCTh MHINBUYaIbHO U B TPYTIIIE.



METAIIPEIJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl yd4eOHOTO mpenmMera «MaTeMaTHKay
XapaKTepPU3yIOTCs OBJIA/ICHUEM YHHUBEPCATbHBIMHU no3nasamenbHvIMU oeticmeusamu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHBIMU — OeliCMBUAMY,  VHUBEPCANbHLIMU — pe2VIamueHbLMU
oelicmsusmu.

1) Vhusepcanvhvle nosnasamenvmvle Oeticmeus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 obyuarwuxca (oceoenue Memooo8 MNO3HAHUSL OKPYHCaAlouje2o Mupd,
npuMeHeHnue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMmeHut pabomamsos ¢ ungopmayuel).

Ba3oBble JJornueckue aeiicTBuA:

e BBIBIATh M XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKUM MaTEMaTHYECKHMX OOBEKTOB,
MOHATHI, OTHOIICHWH MEXIy NOHATUSIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHATUH;
yCTaHABIIMBATh CYNICCTBCHHBIH MPU3HAK KiIacCU(UKAIMH, OCHOBAHUS JJIsi 00OOIICHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3A,

e BOCIPUHHUMATH, (HOPMYIHpPOBaTH M MPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpHUIATEIIbHBIC, SIMHIYHBIC, YaCTHBIC U OOIIKE; YCIOBHBIC,

e BBIBIITh MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IMPOTHUBOpEUHUs B (hakTax,
JaHHBIX, HAONIOJEHUSX W YTBEPXKICHUSAX; TMpeajaratb KpPUTEPUU JJs BBIABICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUUIL;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, NCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYCHUH, YMO3aKIIFOUSHUI TI0 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOATEIBHO JOKA3aTEeIbCTBA MAaTEeMATUUYECKUX YTBEPKIACHHUH (NpsIMbIE U
OT MPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIC CY)KICHHS M BHIBOJIBI;

e BBIOUpATH CIIOCOO perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJILKO BAPHAHTOB PELLEHUS,
BBIOMpaTh HanboJiee MOAXOISAIININA ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

e HCHOJB30BATh BOMPOCHI KAK HMCCIIEAOBATENILCKUN HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOTIPOCHI, (PUKCHPYIOIINE MPOTHBOPEUHE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(GbopMHPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM  JKCIEPUMEHT, HCCIeAOBaHUE IO
YCTaHOBIICHMIO  OCOOCHHOCTEH  MaTeMaTH4ecKOoro oOBeKTa, sBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SIBIICHUSMH, IIPOIIECCAMHU;

e CaMOCTOATEIHHO (POPMYIUPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJbTaTaM MPOBEAEHHOTO
HAOIIIO/IEHUsI, HWCCIICIOBAHMs, OIEHUBATh JOCTOBEPHOCTh TOIYUYEHHBIX pE3yJIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

e TPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE ITPOIIECCA, & TAK)KE BBIIBUTATH MPEIIOJIOKCHHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSIX.

Padora ¢ undopmanueii:

e  BBIABIATH JACPUIIUTH HHPOPMAIUH, TAHHBIX, HCOOXOIUMBIX JJII OTBETa Ha BOMPOC H JUIS
peIeH s 3a/1a9H;

e BBIOMpaTh HWHGOPMALUIO W3 HMCTOYHMKOB PA3IUYHBIX THUIOB, aHAIM3UPOBATH,
CUCTeMAaTHU3UPOBaTh M HWHTEPIPETHPOBATh HHPOPMAIMIO Pa3IUYHBIX BHIOB U (QopM
MIPEICTABIICHHS,

e CTPYKTYypUpOBaTh  HH(pOpMalHIO, TPEACTaBIAT, €€ B  pas3auuHbiX  (opmax,
WLTIOCTPUPOBATH rPpauuecKu;

e OIGHWBATh HANEKHOCT, HMHPOPMAIMH IO CaMOCTOSTEIBHO  CPOPMYITUPOBAHHBIM
KPUTEPUSIM.



2) Vhusepcanvhvle KoOMMyHUKamueHwle Oelicmaus, 00ecnevusaom coopmMupo8aHHoCcmsy
COYUANBHBIX HABLIKOB 00YUAIOUWUXCAL.
Oo01menmne:

BOCIIPHHUMATh ¥ (OPMYJIMPOBATH CYXKICHUS B COOTBETCTBHU C YCJIOBHSAMH U LEISIMH
OOLICHUST; SICHO, TOYHO, IPAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHUS B YCTHBIX U MMCHMEHHBIX
TCKCTAX, OaBaTb IMOJACHCHHUA II0 XOAY PCIICHHA 3aJadrd, KOMMCHTHUPOBATH HOJIy‘IeHHBII\/JI
pe3yinbTarT;

B XO0Jie OOCYXICHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKHaeMO#l TEeMBbI, IPOOJIEMBI,
pelaeMoii 3a/1auu, BBICKA3bIBATH HICH, HALICIICHHBIC HA MOWCK PEIICHHS; COMOCTABIATH
CBOU CYXJIEHUS C CYKICHHUAMHU JAPYTHX YYaCTHUKOB JTHAIIOTa, OOHAPYKHUBATH PAa3IU4Me U
CXOJCTBO IO3WLMI; B KOPPEKTHOH QopMe (opMynHpoBaTh pPa3HOINIACHS, CBOM
BO3paKCHUS;

HPEJCTABIATh PEe3yJIbTaThl PEIICHUS 3aJavyd, JKCIIEPUMEHTa, HCCIICHAOBAHUS, IMPOCKTA;
CaMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUIEHMS C Y4€TOM 3a7ad Hpe3eHTAlUUU U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

MOHUMAaTh W KCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHON W MHIUBUAYAJILHOW pabOTHI MPHU
pemeHn y4eOHBIX 3a/a4; MPUHUMATH LEJNIb COBMECTHOW NESATEIBHOCTH, IJIAHUPOBATH
OpraHU3alli0 COBMECTHOH pa0OThI, paclpenensiTh BUABl pPadOT, JAOTOBapUBATHCS,
00CYX/1aTh MPOLIECC U PE3YJIbTAT paObOTHI; 0000IIATh MHEHUS HECKOJIbKUX JIFOICH;
y4acTBOBaTh B IPyNNOBBIX ¢dopMax paboTel (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIE); BHIIOJIHATH CBOIO YacTh PaOOTHI M KOOPJUHHPOBATH CBOM JEHCTBHUS C
JAPYyTUMH YJI€HAMH KOMAaH/bl; OLIEHUBATh KA4eCTBO CBOETO BKJAJa B OOMIMK MPOIYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vhugepcanvuvie pecynsmugnvle Oelicmeus, 0b6ecneyusarom Gopmuposanue CMviCI08bIX

YCMAaHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
Camoopranu3anusi:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHU 3a/1a4H, BHIOMPATh CIOCO0 pelIeHus ¢ y4EToM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHuil ¢ yuéTOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb:

BJIa/IETh HAaBBIKAMU MMO3HABATEJIbHON peieKCHH KaK OCO3HAaHUs COBEpPIIAEMbIX JEHCTBUMN
U MBICIUTENBHBIX MPOLIECCOB, MX Ppe3yJbTaTOB; BJaJeTh CIOCO0aMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS POLIECCA U pPe3yJIbTaTa PEMICHNs MaTEMaTHUECKOH 3a1a4u;

MIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH PELIEHUM 3aJadyd, BHOCUTH
KOPPEKTHUBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTATa IIENU U YCIOBUSAM, OOBSCHATH PUUNHBI JOCTHXKEHUS
WIM HEIOCTHKEHUS pe3yJbTaToOB JEATeNbHOCTH, HAXOIUTh OIIMOKY, daBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

IHNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBath NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb.
IIpuMeHATh aKCMOMBI CTEPEOMETPUHU M CIECACTBUSA U3 HUX IIPU PELICHUM I€OMETPUUYECKUX

3a71ad.

OnepupoBarh NOHATUAMU: MApALIEIbHOCT U MEPIEHAUKYIIPHOCTh MPSMBIX U MIOCKOCTEH.
KnaccugunupoBaTs B3auMHOE PacHoI0KEHHE IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.



OrnepupoBaTh MOHATHSIMU: JBYTPAHHbBIA YToJl, TPaHU JBYTPAaHHOIO Yria, peOpo ABYrpaHHOTO
yIJIa; JUHEHUHBIN YIoJl ABYTPAHHOIO yIila; IpalyCHas Mepa IBYIPAHHOIO yIJIA.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBINYKJIBIH W HEBBIMYKJIbI MHOTOTPAHHUK,
3JIEMEHTBI MHOT'OTPAHHHKA, IPABHJIBHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOIDAaHHHMKOB (NMUpaMUAa; IMPH3MA, IPSMOYTOJIbHBIN
napaienenumnes, kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BEIOUpPAsi OCHOBAHMS IS KIIACCU(PHUKAIMU (BBITYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; IPaBHJIbHBIE MHOTOIPAHHHMKHU; IPSMbIC M HAKJIOHHBIC IPU3MBI,
HapajuIeIICUIIe/IbI).

OHepI/IpOBaTL MOHATHUAMU: CCKYIIAad IMIOCKOCTb, CCUCHUEC MHOT'OIPAaHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YS METO]I CIIC/IOB.

CTpouTh Ce4eHHs MHOTOIPAHHHKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIC) ILIOCKHE
YEPTEeIKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarsn 3aa4u Ha HaXO0XACHHUC T'COMECTPHUYCCKUX BCIIMYUH I10 06pa3uaM WKW aJIrOpuTMaMm,
IMPUMCHAA U3BCCTHBIC AHAJIMTHUYCCKHUC MCTOALI TP PCIICHHUU CTAHAAPTHBIX MATCMAaTUYCCKHUX 3a1a4
Ha BBIYKCIICHHE PACCTOSHUN MEXKIY ABYMsl TOUYKaMH, OT TOYKH JI0 MPSAMOIf, OT TOYKH JO IJIOCKOCTH,
MEX]y CKPELIMBAIOIIMUCS HPSMBIMHU.

Pemarsn 3aa4i Ha HAXO0XACHHUC T'COMECTPHUYCCKUX BCIIMYUH II0 06pa3uaM WKW aJIrOpuTMaM,
MNPUMCEHAA U3BCCTHBIC AHAJIMTUYCCKHUC MCTOAbI IMTPU PCIICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3aJayd
Ha BBIYKCIICHHE YTJIOB MEXIY CKPCIIMBAIOLIMMHUCS MPSMBIMH, MEXKAY MPSIMOW M IIOCKOCTBIO,
MEX]Ty TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB.

Beruucnsate 00bEMBI M TUIOMIAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MHUpaMuja) ¢
npUMeHeHHEeM (OpPMYJI; BBIYHCIATh COOTHOLICHHUS MEXIY IUIOMIAIIMH IOBEPXHOCTEH, 00bEMaMu
H0100HBIX MHOTOTPaHHUKOB.

OmepupoBaTh MOHATUSAMHU: CAMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh CHMMETPHHU;
LEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPEI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTekaxX U pUCYyHKaX.

[lpumeHAT,  TeoMeTpUuYecKHe (aKThl Ul pEIIeHHS  CTEPEOMETPHYECKHX  3ajad,
MPEATONIararoIuX HECKOJIBKO IaroB PEIIeHHUs, €CITU YCIOBUS IIPUMEHEHUS 3a/IaHbl B SIBHOH (opme.

[IpuMeHATH TpOCTEHIIME MPOTPAaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHMKAIMOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1au.

[TpuBOIUTE MPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U JKU3HH, PacllO3HABATh
NPOSIBIICHNE 3aKOHOB TEOMETPHH B HCKYCCTBE.

[IpuMeHATh MOJMy4YEHHBIE 3HAHWS HA MPAKTUKE: AHAIM3WPOBATh PEANBHBIE CHUTYallMH H
IMPUMEHATH U3YUYCHHBIC ITOHATHA B IIPOLUECCE MMONCKA PECIICHUA MAaTEMATHUICCKHU CCbOpMy.]'IHpOBaHHOﬁ
npoOieMbl, MOJICTMPOBATh PEaNbHBIE CUTYallMd Ha SI3bIKE T€OMETPHUH, HCCIIEI0BATH IMOCTPOCHHBIC
MOJICTIH C HCIIOJIb30BAHUEM TEOMETPHUECKHX IOHATHH M TEeOopeM, ammapara anreOpbl; pemarb
MPAKTUYCCKUE 3a/]a4, CBA3aHHBIC C HAXOXKJIACHUCM I'COMETPHUICCKUX BEINYHH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: HMIMHIpPUYECKas MOBEPXHOCTb, OOpa3yIoLIMe IMINHAPHYECKOM
MOBEPXHOCTH; IIWJIMH/IP; KOHUYECKas IOBEPXHOCTh, 00pa3yrolie KOHHYEeCKOM MOBEPXHOCTH, KOHYC;
chepudeckas MOBEPXHOCTD.

PacmoznaBate Tena Bpamenus (MWJIMHIP, KOHYC, cdepa u map).

OOBACHATH CrIOCOOBI MOTYYSHUS TEJl BPALICHHUS.

KnaccugunupoBars B3auMHOE PacnojokKeHHe Cephl U TIIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAaHWE CETMEHTa, BBICOTA CETMEHTa;
IaPOBOM CJIOM, OCHOBaHUE IIAPOBOI0O CII0S, BBICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.



Beraucnate 00BEMBI M IUIONIAJIM TIOBEPXHOCTEH TEN BpaIlleHUS, TE€OMETPUYCCKUX Tl C
pUMEHEHHEM (HOpPMYII.

OnepupoBarh MOHITHSIMH: MHOTOTPAaHHUK, BOUCAHHBINA B cpepy M ONMUCAHHBINA OKOJIO chepsl;
cdepa, BlIMcaHHAs B MHOTOIPAHHUK HJIM TEJIO BPAIllCHHUS.

BBIYHCIATE COOTHOMICHHS MEXKAY TUTOIIAIIMU MTOBEPXHOCTEH U 00bEMAMHU MTOTOOHBIX TEJ.

N3o0paxaTth wu3ydaemble (UTYPBI OT PYKH M C MPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BhINosHATE (BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DHUTyp: BHJ
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEYCHHUS TEJI BPAIICHHS.

W3Biekarh, WHTEPIPETUPOBATH M TPe0oOpPa30OBBIBATH MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
TreOMETPUUYECKUX PUTYpPaAX, MPEACTABICHHYIO HAa YEPTEk,aX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BBINIOSTHATE JEHCTBUS CIIOKCHHS BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHUCJI0, O0OBIACHATH, KAKMMH CBOMCTBAMH OHH 00J1a7aio0T.

[TpuMeHsITh MpaBUIIO apajuIeICITHUIIC/IA.

OnepupoBaTh TOHSATHSMH: JCKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, Yroll MEKIY BEKTOPaMH, CKaIIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTth cymMMy BEKTOPOB M TPOM3BEICHHWE BEKTOpa Ha YHCIO, YTOJ MEXIY BEKTOpaMH,
CKaJIIPHOE MPOU3BENICHHUE, PACKIIAIBIBATH BEKTOP I10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOI ccTeMe KOOpPAMHAT.

[IpumensiTh  reomerpudeckue  (BakTBl  UIS  PEIICHUS  CTEPEOMETPUUYCCKUX  3ajad,
MIPEIITOJIArA0IINX HECKOJIBKO IIIAr0B PEIICHHMS, €CITH YCIIOBHUS IPUMEHEHUS 3a]]aHbl B IBHOU (opMe.

Pemarp mpocreiiiiye reoMeTpUYSCKHE 3aJadyd Ha HMPHUMEHEHHE BEKTOPHO-KOOPJAMHATHOTO
MeTo/1a.

Pemate 3amauM  Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKMX OTHOIICHHH W HaXOXKJICHHE
TCOMETPHUYECKUX BEIUYHH 10 00pa3laM WIH alrOpUTMaM, MPHMEHSSI W3BECTHBIC METOJBI TPU
pEIIeHNY CTaHIAPTHBIX MaTEMATHICCKHX 3a]1ad.

[IpuMmeHsTh mpoCTElie MpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI MPU PEIICHUN CTePEOMETPHUECKUX 3aad.

[TpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U KU3HU, pACIIO3HABATH
MPOSIBIICHUE 3aKOHOB '€OMETPHH B HCKYCCTBE.

[IpuMeHsTh TONyYEeHHbIE 3HAHMUS Ha MPAKTUKE: aHAIM3UPOBATH pEANbHBIE CHUTYaIlUH U
MIPUMEHSITh U3yUYECHHBIE TIOHATHS B MPOLIECCE MOKMCKA PEIIeHUs] MaTeMaTH4YeCKH C(HOpMyITHMPOBAaHHON
POOJIEMBI, MOJICTUPOBATh PealbHBIC CHTYaIlMH Ha SI3BbIKE T€OMETPHH, HCCIICIOBATH MMOCTPOSCHHBIC
MOJICTTM C HCIOJB30BAaHUEM TEOMETPUYCCKUX MOHATHH W TEeopeM, ammapara ajreOphl, peliaTh
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM IeOMETPUYECKIX BEITHUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYASIPHOCTD NMPSMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE

padoThI padoThI pecypenI

OCHOBHBIE TIOHATHUS CTEPEOMETPUHU: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxkeHUs HA PUCYHKAX: 1
n300pakeHus MII0CKOCTEH, apauleIbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb
Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
pHUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaxX

HavanbHble cBeieHus 0 KyOe U nmupamu/ie,
ux pa3BépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 KyOe ¥ nupamuse,
ux pa3BeépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEACTBUSI U3 HUX
[Tonarue 06 akCcHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

10 MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3aumHoe pacrionioskeHue npsMbIx B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannensHOCTh NPSAMBIX U IVIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHble NPsMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpascTse: [lapamiensHOCTh IpsAMoO 1
IJIOCKOCTH

14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesIbHbIe MII0CKOCTH

18 CBolicTBa napajuieabHbIX MIOCKOCTEN

19 [Tpocreiimre npocTpaHCTBEHHbIE (GUTYPBI

Ha TJIOCKOCTH: TeTpasp, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "Ipsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYISAPHOCTH MPAMOUN 1

23 IUIOCKOCTH: MIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYJIPHBIE K IITIOCKOCTH

o5 [Ipsimble napaienbHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

26 [Tpu3Hak neprneHuKyJISpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyISpHOCTH IPSIMON U
IJIOCKOCTH

28 TeopeMa o0 psIMOM EPIIEHANKYJIIIPHOU
IJIOCKOCTH

29 TeopeMa 0 ipsIMO¥ NEPIIEHAUKYIIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIIAPHOU
IJIOCKOCTH
[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepneniuKymsp U HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT 1
IIPSIMOM 10 IIJIOCKOCTH
[lepnieHMKYISAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
OpSMOM 10 IIIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXTY 1
OPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl 1
JIByTPaHHOIO yTria

37 JIByrpaHHbIi yroi, TMHEHHBIN yroi 1
JIBYTPaHHOIO yIJia
[IepnieHIMKYIAPHOCT IIOCKOCTEN:

38 MPU3HAK MEPIECHIUKYISIPHOCTH ABYX 1
IIJIOCKOCTEMN
[IeprieHAMKyYIAPHOCT INIOCKOCTEN:

39 NPU3HAK MEPIIEHANKYISIPHOCTH JIBYX 1
IJIOCKOCTER
[IeprieHAMKyYIAPHOCT INIOCKOCTEN:

40 IIPU3HAK NEPIEHIUKYJIIPHOCTH IBYX 1
IJIOCKOCTER

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o Tpéx nepneHAuKyIIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KonTponbhas pabota no remam

44 "IlepneHIMKYISIPHOCTD MPSIMBIX U 1

w1ockocTe" u "YTibl MeXAY IPSIMBIMU U




IocKoCTAMHA"

45

46

47

ITousrue MHOI'OrpaHHUKa, OCHOBHEIC
9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHKH pa3BépTKa
MHOI'OrpaHHHUKa

[Tpusma: N-yroypHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAKJIOHHAS
IPU3MBI;, OOKOBAsI U MOJIHASI TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBII
napasuieNienune/ U ero CBolcTBa

48

[Inpamuia: N-yrospHas nMpaMuia, TpaHy U
OCHOBaHME IMPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yceu€HHas upamMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPABUJIBHOT'O MHOTOTPaHHUKA; IPaBUIIbHAS
pU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYToJbHAs MUpaMua u
NpaBUJIBHBIN TeTpasap; KyO

50

IIpencraBnenue 0 mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp U
MUKOCa3p.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CUMMETPHUH B TUpaMUAax,
napajuieienuneaax, MpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brruncienue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomaae 6OKOBOM MOBEPXHOCTHU U IMOJTHON
53 MOBEPXHOCTHU MPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MIPABWIILHOW IMHUPAMHUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KonTponbhas pabota no Teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamuIbl 1
58 O0BEM TUpamMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITUS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Beruncienne pacCTOsIHHA: MEXTY 1

JIByMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT




TOYKH 0 IMIIOCKOCTU, MCIKIAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas kKoHTpoJBbHAS paboTa

[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIunciieHne yrioB: MExXmay

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEKTY
MIPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, iuamerp;
IO/ IOBEPXHOCTH CHEpHhI
B3aumnoe pacnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
00pa3yroIIre UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pH‘ICCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHOM
IMOBEPXHOCTH

N3006paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3zsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHIUKYJIIPHOM OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pazyromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TogoOHEbIE TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHUS MEX/y TUIOIAISIMU
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3aa

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEeHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

- MaremaTuka: anredpa 1 Hayanaa MaTeMaTH4ECKOro aHanusa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., Byry3os B.®., Kanomies C.b. u npyrue, AKIIMoHepHOE 00IIECTBO
«M3narenscTBO «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

- Meroauveckue pekomenaanuu k yaeounky Atanacsa JI.C. 10-11 kmaccsr;
- [loypounoe mnanupoBanue k yueonuky Artanacss JI.C. 10-11 knaccel.

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
- https://www.yaklass.ru/



http://www.matematika-na.ru/
https://resh.edu.ru/
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