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INOACHUTEJIbHAS 3AIINCKA

Pabouas nmporpamma yuebHoro kypca «l'eomerpusi» 6a30Boro ypoBHs st oOyyaromuxcs 10
—11 kmaccoB paspaborana Ha ocHoBe dexepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHiapTa CpeiHero ooOmero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHI,
NPEIbSBIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHHUIO, W TPAAUIHUN POCCHICKOrO 00pa30BaHMAL.
Peanuzanus nmporpaMMel 00eCrieuBaeT OBJIAJCHNE KITFOUEBBIMU KOMITETCHIIUSIMU, COCTABISIOIINMU
OCHOBY JUIS CaMOpa3BUTHS W HENPEPHIBHOTO OOpa30BaHMSA, IEIOCTHOCTH OOIIEKYJIBTYPHOTO,
JMYHOCTHOTO ¥ MTO3HABATEIBHOTO PA3BUTHS TMYHOCTH O0YYArOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp y4eOHOro Kypca TeOMETpUHM Ha YpOBHE CpenHero oobimero obpa3oBaHus
O0yCIIOBJICHA TPAKTUYECKOH 3HAYUMOCTBIO METalpeIMETHBIX U TMPEAMETHBIX PE3yJIbTaTOB
oOydeHHUsT TEOMETPUU B HAMPABICHUHM JHYHOCTHOTO DPA3BUTHS OO0yJarommxcs, (OpMHUpOBaHUS
(GyHKIIMOHATBPHOW MAaTeMaTH4YeCKOW TIPaMOTHOCTH, HU3YYEHHUS JPYIHMX YYeOHBIX JUCIHILIUH.
PasButne y oOydaromuxcsi NpPaBUIBHBIX TMPEJCTABICHUNA O CYIIHOCTH U TMPOUCXOXKJICHUU
reOMETPUUYECKUX abCTpaKlUi, COOTHOLIECHHH PEaTbHOIO0 M HJEANBHOTO, XapaKTepe OTPAKECHUS
MaTE€MaTHYECKOW HAYKOW SIBJICHUH W IPOLIECCOB PEAIBHOIO MHPA, MECTE N'€OMETPUM B CHUCTEME
HayK ¥ POJM MaTEeMAaTUYECKOTO MOJICITHPOBAHKS B HAYYHOM TIO3HAHUH M B IPAKTHKE CIIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCS, a TAK)KE KAUYECTB MBILIJICHHS, HEOOXOIMMBIX
JUIA aJjanTalliyd B COBPEMEHHOM OOIIIEeCTBE.

I'eomeTpust sBIsIETCS OAHUM W3 0a30BBIX TPEAMETOB Ha YpPOBHE CpPEIHEr0o OOIIero
oOpa3oBaHMs, TaK KaK OO0CCIICYMBAET BO3MOKHOCTh HW3YUCHHUS KaK JUCIHMILIAH E€CTECTBEHHO-
HAy4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MblluieHue, GopMupyemMoe npu U3yu4eHuU 00y4JaroIMMHUCS MOHSATHIHBIX OCHOB
TCOMETPHUH W TIOCTPOSHUH IICTIOYKH JIOTHYECKUX YTBEPKICHUU B XOJI€ PEIICHUS T€OMETPHUCCKHUX
3aJla4, YMCHHE BBIIBUTATh W OINPOBEPraTh THUIOTE3BI HEMOCPEJCTBEHHO WCIOIB3YIOTCS IPU
pEIIeHNH 3a7]a4 eCTECTBEHHO-HAYYHOTO 1IUKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCeX 00JacTsIX
JeSATeNIHOCTH 4enoBeka. OpueHTalus YejloBeKa BO BPEMEHH W MPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHE €r0 COIMAIBHOTO OBITHS, (hopMa OTPAKEHHUS OKPYKAIOMIETO MHPA, YCIOBUE YCIIEUITHOTO
MO3HAHUS U aKTUBHOTO MpeoO0pa3oBaHus AecTBUTENbHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu 0O0BEIUHSET pa3Hble BUABI Y4eOHOW M TPYAOBOH NEATEIBHOCTH, SBISETCS OJHUM W3
po(ecCHOHATEHO BKHBIX Ka4eCTB, MMOITOMY aKTyaJlbHA 33a7a4a (JOPMUPOBAHHS Y 00YIAFOIIHXCS
MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBINIICHHUS — CYIIECTBEHHOTO
KOMITOHEHTA B MOJIFOTOBKE K MPAKTUYECKON AESITETLHOCTH IO MHOTUM HaNpPaBICHUSIM.

Ilenp ocBOeHUS TporpaMMbl yueOHOTO Kypcea «I['eoMeTpus» Ha 6a30BOM ypOBHE OOYUESHHS —
o0meoOpazoBaTelbHOE H  OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOIIMXCS dYepe3 obecreueHue
BO3MOXXHOCTH TPHOOPETEHUS M HWCIIOJIb30BAHUS CHCTEMATHYCCKUX TCOMETPUUYCCKUX 3HAHHUA U
JIEUCTBUM, crienu(UIHBIX T€OMETPUHU, BO3MOXKHOCTH YCIICUTHOTO MPOJOJDKEHUST 00pa3oBaHUs O
CHEINATLHOCTSIM, HE CBSI3aHHBIM C MTPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[TporpamMma 1o reoMeTpur Ha 0a30BOM YpPOBHE IpeHA3HAYCHA JUTSI OOYJAFOIIUXCS CPEaHEH
IIIKOJIBI, HE WCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYJAHCHHH HAa YpPOBHE OCHOBHOTO OOIIETro
obOpazoBanus. Takum oOpa3om, oOyuaromiuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIHE



MaTeMaTHYeCKUEe YMEHUs, CBA3AHHBIE CO CHEIM(UKON reoOMETpUU U HEOOXOAMMBIE IS KHU3HHU B
COBpeMEHHOM obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh H3YyYUTh I'€OMETPHIO Oosee
r1y0OKO, €clii B JajbHEWIIeM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPHYECKMX 3HAHUAX B
poeCCUOHATILHOMN 1EATEIbHOCTH.

JlocTHKeHHe el OCBOEHHUS MPOrpaMMbl 00ECIEUMBAETCS PEILIEHHEM COOTBETCTBYIOILUX
3agad. [IpuopureTHbIME 3a1adyamMu OCBOeHHUs1 Kypca «I'eomerpum» Ha 6a3zoBoMm ypoBHe B 10—11
KJIaccax sBJISIOTCS:

e (opMHUpOBaHHE MTPEACTABICHHUS O TEOMETPHH KaK YaCTH MUPOBOM KYJIbTYPbl M OCO3HAHUE

e€ B3aUMOCBSI3U C OKPY’KaIOIUM MUPOM;

e (opMHUpOBaHME MPECTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPALICHUS KaK O BKHEHIINX
MaTEMaTHYECKUX MOJENSIX, IO3BOJIIOIIMX OIMUCBHIBATH W H3Yy4aTb pa3HbIE SBJICHUS
OKpY’KaroIlero M1pa;

e (opMHupOBaHHME YMEHHs paclo3HaBaTh Ha YEPTEXKaxX, MOJCIAX U B PEAIbHOM MHUDE
MHOT'OI'PaHHUKH U TeJla BpaIlleHUs;

® OBJQJICHUE METOJAaMHM  pelIeHUs 337ad Ha [OCTPOEHHs Ha  HM300paKEHMSX
IIPOCTPAHCTBEHHBIX (pUryp;

e (opMHUpOBaHME YMEHMs ONEPUPOBATH OCHOBHBIMU IOHATHSMU O MHOTOTPAaHHUKAX H
TeJax BpAIlleHUs U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIQJICHUE AITOPUTMaMHU pPELICHHs OCHOBHBIX THIIOB 3ajay; (OpMHUpOBaHHE YMEHUS
IIPOBOAUTH  HECJOXKHBIE  JIOKa3aTelbHbIE  PACCY)KIEHUS B  XOJI€  pEelIeHUus
CTEpPEOMETPUUECKHX 33/]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® Dpa3BUTHE UHTEUICKTYyaJbHBIX W  TBOPYECKUX  CHOCOOHOCTEH  OoOydaromuxcs,
[103HABATEIbHON aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHUIN, KPUTUYHOCTH MBIIICHUS;

e (opmupoBanue (YHKIMOHATBHONW TPAMOTHOCTH, pEJICBAHTHOW TE€OMETPHH: YMEHHUE
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKM3HEHHBIX CUTyallUsIX M IPU H3YyYEHUM JPYTUX Y4eOHBIX MPEJIMETOB,
NPOSIBJICHUsI 3aBUCUMOCTEH U 3aKOHOMEpHoOcTel, (opMynupoBaTh HMX Ha s3bIKE
r€OMETpUM U  CO3/1aBaTh T'€OMETPUYECKUE  MOJENU, TMPUMEHATh  OCBOEHHBIN
reOMETpUYECKU  ammapaT Ui  pelIeHUs MPaKTUKO-OPMEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATh ITOJTYYECHHBIE PE3YJIbTATHI.

OTnu4uTENIbHOM OCOOEHHOCTBIO MPOTPAMMBI SBIISIETCS BKIIOUYEHHE B KypC CTEpEOMETpUHU B
Hayajie ero M3y4eHHs 3a/ay, pellaeMbIX Ha YPOBHE MHTYWTHUBHOI'O MO3HAHHUS, U OINpPENEIEHHBIM
o0pa3oM oOpraHu3oBaHHas pa0oTa HajJ HHUMH, 4TO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOIO U
IIPOCTPAHCTBEHHOT'O MBILUIEHUS, CTUMYJIMPYET IPOTEKaHUE NHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET
K JaJbHEUIIEMY U3YYEHHIO PEAMETA.

[Ipennourenne oTAAéTCs HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb MpPEAMETHO-NPAKTUYECKOM
JESATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN y yJalllUXCsl B Kypce CTEpEOMETPUHU
MPOBOJUTCS 3a CUET peIIeHUs 3ajJad Ha CO3JaHHe NPOCTPAHCTBEHHBIX OOpa30B M 3a4ady Ha
ONIEPUPOBAaHUE MPOCTPAHCTBEHHbIMH oOpa3zamu. Co3znaHue o0pa3za IPOBOJUTCS C ONOpPOH Ha
HarJIsiTHOCTh, @ ONEpUpPOBaHKE 00pa30M — B YCIIOBUSX OTBJICUYEHHUS OT HAIJIITHOCTH, MBICIEHHOIO
U3MEHEHHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHoBHBIE  copepxkarenpHble JHMHMM  Kypca «l'eomerpum» B 10-11  k;accax:
«MHororpanHukny», «lIpsiMble U MIOCKOCTH B MpPOCTpaHCTBe», «Temna BpauieHus», «BekTopbl u
KOOpJMHATHl B MpocTpaHcTBe». POPMUPOBAHUE JIOTUYECKUX YMEHHMM pacrpeienseTcss He TOJIbKO



[0 COJEPXATCNbHBIM JIMHUSAM, HO M 1O ToJaM OOYYeHHs Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHMUsI.

Conepkanrie 00pa30BaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pE3yjbTaTaM OCBOCHUS
pabodeii mporpaMmbl, paclpenei€HHbIM M0 To1aM 00YYEHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
4TOOBI OBJIAJICHHE TCOMETPHUCCKUMH MOHATHSIMHU U HaBBIKAMH OCYIIECTBIISIIOCH MOCICI0BATEIHLHO
U TIOCTyHnarciibHO, C CO6HIOI[€HI/IGM npuHOuna MMpeeMCTBCHHOCTH, I-ITOGBI HOBBIC 3HaAHUA
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY T'€OMETPHYCCKUX MPEACTABICHUN OOYYaIOUIUXCs, paclIupss U
yryossist e€, 00pa3yst IPOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun oTBOauTCs 2 4yaca B Hemento B 10 kimacce u 1 yac B Henenio B 11
KJIacce, BCero 3a JiBa roja oOydenwus - 102 yaeOHBIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE MTOHATHS CTEpeOMeTpHH. TouKa, MpsiMasi, MI0CKOCTb, MPOCTpaHCcTBO. [loHAaTHE 00
AKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECsS, NapauleIbHbIE U
CKpeumBawomuecs npsmselie. [lapamienbHOCTH HPsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIE MIPSMBIE B IIPOCTPAHCTBE; MMAPAIUIEIBHOCTD TPEX MPAMBIX; NapaUICIIBHOCTD IPSIMOU
U IUIOCKOCTU. YIUIBI C COHAIIPABJIEHHBIMU CTOPOHAMM; YrOJI MEXAY NPAMBIMA B IIPOCTPAHCTBE.
[TapamienpHOCTh INIOCKOCTEH: MapajulejbHbIE INIOCKOCTH; CBOMCTBA MapajulelbHBIX IUIOCKOCTEH.
[Ipocreiimue mnpocTpaHCTBEHHbIE (UTyphl Ha IUIOCKOCTH: TETpa’Ap, KyO, Mapasuieienurnen;
MOCTPOEHUE CEUCHHUIA.

IlepnieHUKYIAPHOCTD NPSAMON U IIIOCKOCTH: NMEPHEHAUKYIIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IpsIMBIC MApPAJUICIIbHBIE W MEPICHAMKYISAPHBIE K IUIOCKOCTH, IPU3HAK IEPIECHIUKYIAPHOCTH
MIPSAIMOM M IUIOCKOCTH, TEOPEMA O NMPAMON NMEPHEHANKYIIAPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE:
YroJa MEXAy IpsIMOM M INUIOCKOCTBIO; JIBYTPAaHHBIM YIOJ, JIMHEHHBIM YroJl JBYTPaHHOTO yrJa.
IlepnieHUKyISAp U HAKIOHHBIEC: PACCTOSAHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE OT IPSIMOU 10
IUIOCKOCTH, TNPOEKIMs (UTYpbl Ha IUIOCKOCTh. [leprneHAuKynsIpHOCTh IUIOCKOCTEH: NpHU3HAK
MEPIEHANKYISIPHOCTH ABYX INIOCKOCTEN. TeopeMa 0 TpEX NepueHIUKYIIpax.

MHOrorpaHHUKHU

IToHsATHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHMKA, BBIIMYKJIBIE U HEBBIIYKIIbIE
MHOT'OIPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas npusma; I'paHd U OCHOBAaHMS
NpU3MBI, TMpsiMasi W HaKJIOHHAs TMpU3Mbl; OOKOBas M TOJHAS TOBEPXHOCTb IPHU3MBL.
[Tapamnenenunen, NpsAMOYTONBHBIN IMapauieenues] U ero cpoicrBa. [Impammpa: N-yrosibHas
NUpaMy/a, TPaHd W OCHOBAaHHE NHpaMHJIbl; OOKOBas M TMOJHAs MOBEPXHOCTh IHPAMHUJIBI;
IpaBWIbHAasg M YyCe4Y€HHas MNHMpaMUAA. OJIEMEHThl MpuU3Mbl W nupaMuisl. [IpaBunbHbIE
MHOTOTPaHHUKH: TOHSTHE NPABWIBHOTO MHOTOIPAaHHMKA; IpaBHJIbHAs NpHU3Ma W IPABHIIbHAA
NUpaMK/ia; MpaBUIIbHAs TPEyroybHasl MUpaMuAa U MpaBUWIbHBIN TeTpalap; Kyo. IIpeacrasienue o
IIPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, N0AEKadIp U nkocarap. CedeHus IpU3Mbl U TUPAMHUIBI.



CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSAMOW, IJIOCKOCTH.
DNEeMEHThl CUMMETPHUH B TUpaMUAax, apajieienuneaax, IpaBuibHbIX MHOTOIPAaHHHUKAX.

Bbruuciienue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nmaroHanu, yribel. [limomans OokoBoi
MMOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSIMOU MPU3MBI, TUIOIIA b OCHOBAHUMN, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTU MpsAMON Mpu3Mbl. [lmomrans OOKOBOH IMOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHOM
MUPaMHJIBI, TeOpeMa O TuTomaau yceu€HHor nupamubl. [loHsatre 06 00béme. OOBEM MHUpPaMUIBL,
MIPU3MBI.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMICHHUS MEXKIY IUIOIMIAISIMH ITOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

11 KUIACC

Tena Bpamenus

Hunmuuapudeckass MOBEPXHOCTh, OO0pa3ylOIIUe IIHIMHIPUYECKOW MOBEPXHOCTH, OCh
WINHAPUYECKON MoBepXHOCTH. LlmmmHap: ocHoBaHUS M OOKOBas MOBEPXHOCTb, OOpasyromas U
OCb; IJIOLIAIb OOKOBOW U MOJHON MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 0Opa3yroline KOHUYECKOW IOBEPXHOCTH, OCh M BEpIIHHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHMe M BepIllMHA, 00pa3yomiasi U OCh; IJIOMAAb OOKOBOI
U TIOJIHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylollMe W BBICOTA; OCHOBAaHHS M OOKOBas
MTOBEPXHOCTb.

Chepa wm map: ueHTp, paauyc, AUaMeTp; IUIOMIAAs MOBEpXHOCTU cdepsl. Bianmmuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaab chepsl.

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BEpTka umHApa U KOHYyca.

KomOuHammu Ten BpameHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO c(hephl;
cdepa, BliMcaHHasi B MHOTOTPAHHUK, WM TEJIO0 BpallleHusl.

[Tonstne 06 o00béme. OcHOBHBIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00béme
MPSIMOYTOJIBHOTO Mapajienenunena u cueactsus u3 He€. O0béM nunuuapa, konyca. O0béM 1mapa
Y TUIOMIAE ChEepHl.

ITonoGHble Tenma B mpocTpaHcTBe. COOTHOWIECHHWS MEXIY IJIOLIAJIMU IOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEIl.

Ceuenuss nwiuHApa (MapaUieIbHO ©  MEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUEeHUs 11apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha MmI0CKOCTH M B MpocTpaHCTBE. CI0KEHUE M BBIUUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3nokeHune BekTopa MHO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX C MPUMEHEHHEM IPAaBUJI JEHCTBUN C BEKTOPaMH.
IIpssmoyronbHas cucreMa KoopauHaT B npoctpaHcTse. Koopannatel BexTopa. [Ipocreitmne 3anaun
B KOOpJMHATax. YTOJI MeXAy BekTopaMu. CKalipHOE IPOU3BEACHNUE BEKTOPOB. Beruncienue yrios
MEXAYy MNpSAMBIMH M  IUJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOA MpH  pEelIeHUu
reOMEeTPUUYECKUX 3ajau.

JIMUHOCTHBIE PE3YJIBTATBI



JINYHOCTHBIE pe3yabTaTbl OCBOEHHUS IPOrpaMMbl ydyeOHOro mnpenMmera «MaremaTuka»
XapaKTEPU3yHOTCH:

I'paxxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO ~ TPAXJAHCKOM MO3MIMM  OOYYaroLIerocss Kak aKTUBHOTO MU
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOro OoOIIecTBa, MPEACTaBIEHUEM O MAaTEeMaTHYECKHUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, TNpoueayp TIpakKAaHCKOTO oOO0IIecTBa
(BBIOOpBI, OHPOCBI M IIp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIBHBIMM HMHCTUTYTaMHU B
COOTBETCTBHUHM € UX QYHKIMAMU 1 Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON T'PaKTAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCUMCKONM MAaT€MAaTHKH, IEHHOCTHBIM OTHOIICHHEM K JOCTHIKEHMSIM POCCHUCKHUX
MaTEMaTUKOB U POCCUMCKOM MaTEMaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHX JOCTH)KCHUN B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMUKH.

JlyXO0BHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHMEM  JYXOBHBIX LEHHOCTEH POCCHHCKOTO  Hapoaa; Cc(hOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEIEHUS, CBS3aHHOTO C IIPAKTUYECKMM IPUMEHEHHEM
JOCTUKEHUM HAyKM U JEATENbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHUE
yCTOMUYMBOTrO OYAYILIEro.

JcTeTHYecKoe BOCIIUTaHNe:

JCTETUYECKUM OTHOILEHHEM K MUPY, BKJIKOYas ICTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3ajlay, PELICHUH, PacCyXkJIEHHUH; BOCHIPUUMYMBOCTbIO K MAaTEMATUYECKUM acHeKTam
Pa3IMYHbIX BUJOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUS NMPUMEHSATh MaTeMaTUYECKHe 3HAHUS B MHTEPECAX 370POBOTO
u Oe3omacHOro obOpasa >KM3HM, OTBETCTBEHHOTO OTHOULIEHHS K CBOEMY 3/10pOBBIO (310pOBOE
NUTaHue, cOaaHCUPOBAaHHBIA PEXHUM 3aHATHH M OTJIbIXa, PeryisipHas (u3nueckas aKTHUBHOCTB);
(U3MYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM LIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K pPa3IUYHbIM
cepam npodeccuoHaNbHON AEATENBHOCTH, CBSI3aHHBIM C MaTEeMAaTUKOH M €€ MPHUIIOKEHHSIMHU,
YMEHHEM COBEpIIaTh OCO3HaHHBINA BbIOOp Oynyuiel npodeccun M peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaT€MaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B pEIIEHUU
MIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTMYECKOM KYJIbTYphl, I[OHUMAHUEM BIUSHUS COLHUAJIBHO-
OKOHOMUYECKHUX IIPOLECCOB HA COCTOSHHE IPUPOJHONM M COLMAIBHOM CpPEIbl, OCO3HAHUEM
r7100abHOTO XapaKTepa 3KOJOrMYECKUX Mpo0JieM; OpUeHTalMe Ha MPUMEHEHHEe MaTeMaTHYeCKUX
3HAHUU A7 pelieHust 3aa4 B 00JIacTU OKpY’Kalolled cpesibl, MIaHUPOBAHUS MOCTYIIKOB U OLIEHKH
MX BO3MOXHBIX ITOCJIEICTBUN JIJIS1 OKPYXKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

C(OPMHPOBAHHOCTBIO ~ MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKu U OOILIECTBEHHOW MPAKTUKU, MOHMMAHMEM MaTeMaTHYeCKOW HayKu Kak cdepbl
YEJIOBEUECKOW JEATENbHOCTH, ITAlOB €€ PAa3sBUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIM3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMaTUKU U MAaTeMAaTHYECKOU KYyJIbTYpOH KaK CPEICTBOM IIO3HAHUS MHUPA;



TOTOBHOCTBIO OCYIIECTBIIATEH IPOCKTHYIO U UCCIEAOBATENLCKYIO NEATENbHOCTh UHANBULYAIILHO U B
rpynmIe.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHoro mpeamera «MaTemaTukay
XapaKTepU3yIOTCSl  OBIAJCHHEM  YHHBEPCATbHBIMU nO3HABAMENbHLIMU oelicmeusimu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsiImMUEHbIMU
oeticmeusmu.

1) Vuueepcanvnvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYECco8 00y4aoumuxcs (0c6oeHue Memooo8 HO3HAHUSL OKPYHCAIOWe20 MUpa;
npUMeHeHUe T02UUeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHghopmayuetr).

Ba3oBble Jjornueckue aeicTBus:

® BBISBISITh M XapaKTEPU30BaTh CYNICCTBEHHBIC NPU3HAKA MaTEMAaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIICHWA MEXIYy TOHATHIMHU; (OPMYIHPOBATH OIPEICICHUS IOHITUH;
YCTaHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCHU(UKAIIMHA, OCHOBAHUS I O0OOIICHUS U
CpaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

® BOCHPHHHMATH, (HOPMYIHPOBATh WM MPEOOPA3OBBIBATH CYKICHHS: YTBEPAWTEIHHBIC U
OTpUIATEIIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIC,

® BBIBISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUHUs B (akTax,
TAHHBIX, HAOJNIOJCHUAX W YTBEPXKICHUSX;, MpejyiaraTh KPUTCPUH IS BBISBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPECUHH;

e JleNaTh BBIBOABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHUH, YMO3aKIFOUYCHUH 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSTENIBHO JIOKA3aTeIhCTBA MATEMAaTHUECKUX YTBEPKICHHH (TIpSMbIC U
OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAIIUIO, IPUBOJUTH MIPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBATH COOCTBEHHBIC CYXKJICHHSI H BHIBOJIBI;

e BBIOMpaTh crHoco0 pemieHuss y4yeOHOM 3ajgaun (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHrs, BBIOUPAaTh HAaWOOJee MOAXOMANINN ¢ y4ETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KpUTEPUEB).

basoBble ucciieqoBare/ibCKHe AeHCTBUSA:

®  HCITOJIE30BATh BOIPOCKHI KaK MCCIICIOBATEIbCKH HHCTPYMEHT TIO3HAHWMS; (JOPMYITUPOBATH
BONPOCHI, GUKCHUPYIOIIKE TPOTHUBOpPEUHE, MPodIeMy, yCTaHaBIUBATh HCKOMOE M JJaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO ITO3HIINIO, MHCHHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEIOBAaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro oOBeKTa, SBJICHHS, Ipollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBIICHUSIMH, TIPOIICCCAMHU;

®  CaMOCTOSTEIBHO (OPMYITUPOBATH OOOOIICHNS W BBIBOJBI IO Pe3ybTaTaM MPOBEIEHHOTO
HAOJTIOJICHUS, HWCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTh TOJYyYSHHBIX PE3yIbTaTOB,
BBIBOZIOB M 000OILIEHNUIH;

e [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIBUTATH TIPEITOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undopmanmeii:

® BBISBIATH JeUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOMPOC U IS
peIICHUS 3a]1a9H;



BEIOMpaTh WHPOPMAIIMIO W3 HMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTHU3HpPOBaTh M HMHTEPIPETUPOBATh MHMOPMALMIO DPA3NIUYHBIX BUAOB U (QOpM
MPEACTABICHUS;

CTPYKTypuUpOBaTh  HH(OpMalMIO, NPEACTaBIATh €€ B  pa3iMuHBIX  (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HAAEKHOCTh HHGPOPMALMU IO CAMOCTOATEIBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvhbie KOMMYHUKAmMuHwle Oelicmeus, 00ecneyusarom coopmuposaHHocmy
COYUANBHBIX HABLIKOS 00YUaAOUWUXCAL.

O01menmne:

BOCIIPUHMMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C YCJIOBHUSAMHU U LEIAMHU
o0IIeHus; ACHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B YCTHBIX M
IIACbMEHHBIX TEKCTaX, AAaBaTh IIOSICHEHHUs 10 XOIy PELICHHUs 3aJa4yd, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3ysbTarT;

B XO/i¢ OOCYXJIeHHsl 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYKIAEMOM TEMBI, IIPOOJIEMBI,
pemiaeMoM 3a/1a4yy, BBICKA3bIBaTh MJECH, HALECICHHBIC HA IOUCK PELICHMS; CONOCTABIIThH
CBOU CYXKIECHHUSA C CY)KICHUSAMM JIPYTUX YYaCTHUKOB JHMajora, OOHapykMBaTh pa3ivyue u
CXOJICTBO TMO3UIMI; B KOPpPeKTHOH ¢opMe GOpMyIMpOBaTh pa3HOIIACHUS, CBOHU
BO3PaKEHUS;

IIPEICTaBIIATh PE3YyIbTAThl PELICHUS 3aJauM, JKCIIEPUMEHTA, HCCICNOBAHUSA, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4Y€TOM 3ajay IpPE3CHTAluu U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyannuecTBo:

MOHWMATh W WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYAIBHOW pabOTHI Mpu
pelieHnH y4eOHbIX 3aJay; NPUHUMATh 1I€J1b COBMECTHOH JesTEIbHOCTH, MJIAHUPOBATH
OpraHM3alMi0 COBMECTHOW paboThl, pacrpenensiTh BHAbI padOT, JOroBapuBaThC,
o0cyXIaTh Mpoliecc U pe3ynbTaT padoThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYNINOBBIX (hopmax paboThl (00CykJeHus, 0OMEH MHEHMH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE); BBIOIHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JCHCTBUS C
JAPYTUMH 4I€HAaMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIAAa B OOLIMIA MPOAYKT IO
KpUTEpHM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

3) Vuueepcanvnvie pecynamuenvie Oeticmsus, obecneuusaiom Gopmuposanue CMvlCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranmusanus:

COCTaBJIATh IJIaH, AJITOPUTM PELICHU 3a/1a4M, BHIOUPATh CIIOCO0 pPEeLeHus C yUETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUi ¢ y4éTOM HOBOW MH(pOpPMALIUK.

CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMU MO3HABATEIbHOM pedieKCHN Kak OCO3HAHMS COBEPIIAEMBIX JeHCTBUI
U MBICIIUTENIBHBIX TPOLIECCOB, MX PE3yJIbTAaTOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa peleHuss MaTeMaTUYecKoil 3a1a4u;

MIPEIBUJIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPM PEIIEHUM 3a7aud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HallJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;



® OICHMBATh COOTBETCTBHE pe3yidbTaTa IE€TU U YCIOBUAM, OOBSCHATH NPUYUHBI
JOCTUKEHUS UM HEOCTHKEHUS Pe3yNbTaToOB JIeATEIbHOCTH, HAXOUTh OMIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

[IpyMeHATh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEILIEHUH F€OMETPUYECKUX
3ajau.

OnepupoBarh NOHATUAMU: APAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KnaccugumupoBars B3auMHOE PaCHOI0KEHHUE TPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYIPAHHBIN yroj, IPaHU JBYTPAaHHOIO yria, peOpo JBYrpaHHOIO
yIi1a; IMHEHHBINA yroy JBYIrPaHHOIO yIJia; IpajlyCHas Mepa JABYTPaHHOTO yrIja.

OmnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BBITYKJIBI M HEBBITYKJIBIA MHOTOIPaHHHK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPDAaHHMKOB (IMpamMuaa; IMpHU3Ma, MPSIMOYIrOJIbHBIHI
napajuieNnienumnesn, Kyo).

KnaccuunupoBarh MHOTOTpaHHHUKH, BEIOMpass OCHOBaHMSA Uil KJIacCU(UKAIUK (BBITYKIIbIE
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; MPAaBUIBHBIE MHOTOTPAHHUKH; TMPSIMbIE W HAKJIOHHBIC TPU3MBI,
napasuJiesIenuIe 1bl).

OnepupoBaTh NOHATUSAMU: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3Ys METO/1 CIIEI0B.

Crpouth ceyeHUs MHOTOIPDAaHHUKOB METOJOM CJIE/I0B, BBIINOJHATH (BBIHOCHBIE) IIOCKHE
YEepTEKU U3 PUCYHKOB ITPOCTBIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaXOKJAECHUE T€OMETPHUECKUX BEJIUMYMH MO 0OpaslaM WU alropuTMam,
MIPUMEHSISI U3BECTHBIE aHATUTUUYECKHUE METO/IbI PU PEILICHUH CTaHIapTHBIX MAaTEMaTUUYECKUX 3a/1a4
Ha BBIYUCIIEHUE PACCTOSTHUN MEXTY JBYMs TOUKAMH, OT TOUYKH J0 IPSIMOM, OT TOUYKH /10 TUIOCKOCTH,
MEX]y CKPELIUBAIOIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HaXOKJAECHUE T€OMETPHUECKUX BEJIUMYMH MO 0OpaslaM WU alropuTMam,
MIPUMEHSISI U3BECTHBIE aHAJTUTHUECKUE METO/IbI MPU PEIICHUU CTAaHAAPTHBIX MaTeMaTUYECKUX 3aJ]1au
Ha BBIUMCIIEHHE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA MPSMBIMU, MEXIY NPSMOM M IJIOCKOCTHIO,
MEXy TJIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOIpaHHMKOB (IIpH3Ma, MHpaMHIa) C
npUMeHeHHEeM (DOpMyJI; BBIUMCIATH COOTHOUICHUSI MEX]y IUIOLAJsIMU MOBEPXHOCTEH, 00bEMaMu
MO0/I00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHSATUSIMU: CUMMETpPUS B TIPOCTPAHCTBE; ILIEHTP, OCh U IJIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPHHU (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh HMHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX GUrypax, npeAcTaBIeHHYIO Ha YepTekax U pUCYHKaX.

[IpumensaT reomerpuueckue (QakThl JUIsl  pEUIEHHs] CTEPEOMETPUYECKHMX — 3ajad,
MPENoIaralolliiX HECKOJIbKO IIaroB pPELIeHHs, €CIM YCJIOBHMS NpPUMEHEHHs 33JaHbl B SIBHOU

dopme.



[IpuMeHATh TpoOCTEHIINE NPOTrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3aau.

[IpuBoauTe npHUMEpHl MaTEMAaTHUYECKUX 3aKOHOMEpPHOCTEH B TPUPOJE M  JKU3HH,
pacro3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJyYEHHbIE 3HAHUS HA MPAKTHKE: AHAIMW3UPOBATH pPEAbHBIE CHUTYallUd H
IPUMEHATh  M3yYEHHbIE  IOHATUS B  IpOIEccCe  IOMCKAa  pEHIEHHs  MaTeMaTU4eCKu
copMynUpOBaHHOW TPOOJIEMBI, MOJEIUPOBATh pEaJbHBIE CHUTYyallUd Ha S3BIKE TI'E€OMETpPUH,
HCCIEA0BAaTh MOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM TIE€OMETPHUYECKUX IMOHATHM U TEOpEM,
anmapata anreOpbl; pemarb MPaKTHYEeCKHE 3aJaud, CBSI3aHHbIE C HAXOXKICHHEM I'€OMETPUUYECKUX
BEJIMYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMU: IMHJIHMHIPUYECCKAs MOBEPXHOCTh, 00PA3YIOIIME UIHHAPUICCKOM
MOBEPXHOCTH; I[HJIMHIP, KOHHYECKAas IMOBEPXHOCTb, OOpa3yroIlue KOHUYECKOH IMOBEPXHOCTH,
KOHYC; chepruecKasi IOBEPXHOCTb.

Pacmo3HaBath Tena BpaiieHus (MHIMHAP, KOHYC, cdepa u miap).

OOBSICHATH CLIOCOOBI MOIYYECHUS T BPAIICHHSL.

KrnaccuduuupoBars B3auMHOE paciiojiokeHue chepsl U IIIOCKOCTH.

OnepupoBaTh MOHATHUSAMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA CETMEHTA;
IIAPOBOM CJIOM, OCHOBAHHE IIIAPOBOTO CJI0s, BHICOTA IIAPOBOT'O CJIOS; IIAPOBOM CEKTOP.

Bbrurcisite 00bEMbI M ITUIOMIAAM MOBEPXHOCTEH TeN BpAICHUS, T€OMETPHUCCKHX TEl C
MIPUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHITUSIMHU: MHOTOIPAHHKK, BIIMCAHHBIN B Cepy U OMMCAHHBINA OKOJIO Chephl;
cepa, BliHcaHHAs B MHOTOTPAHHUK HJIH TEJIO BPAIICHHS.

BBIUKCIISITE COOTHOIIEHHS MEKAY IJIOIIAASIMHU MOBEPXHOCTEH U 00BEMaMK MOJOOHBIX TElI.

N300pakaTh u3yyaemble (GHUTYpsl OT PYKH M C TPUMEHEHHEM TPOCTHIX YEePTEKHBIX
HHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEIKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (HUTYpP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpAIICHUSI.

W3BnekaTh, MHTEPIPETUPOBATH W IMPEeOOpa3oBbIBaTh HWHGPOPMAILUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOpP B IPOCTPAHCTBE.

BBIMONHATE IEHCTBHS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXCHHUSI BEKTOpa Ha
YHCII0, OOBSICHATH, KAKUMU CBOWCTBAMH OHH 00J1a1af0T.

[TpuMeHATH MPABHIIO MapaslIe/ICUIe Ia.

OnepupoBarTh MOHATUSAMH: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOMIYJIb
BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YroJll MEXIY BEKTOpPaMH, CKaSIPHOE
MIPOU3BECHNE BEKTOPOB, KOJUTHHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M NMPOW3BEACHHE BEKTOpPA HAa YHUCIIO, YrOJ MEXIYy BEKTOPaMH,
CKaJIIPHOE MPOU3BEICHHUE, PACKIIAIbIBATH BEKTOP 110 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHCHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[TpumensTs reomeTpudeckue (akThl IS PEIICHUS  CTEPEOMETPHUYCCKHX  3ajad,
MPEIOJararoIiX HECKOJbKO IIaroB PEHICHHs, €CIAM YCIOBHS TPUMEHEHHS 3aJaHbl B SIBHOU

dbopme.



Pemate mpocreiiliie reoMeTpuyecKHe 3aJadyd Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJa.

Pemarp 3agaum Ha J/10Ka3aTe€IbCTBO MATEMAaTHYECKMX OTHOLIEHMH M HaXOXACHHE
TrEeOMETPUYECKUX BEJIWYMH MO o0Opa3laMm WM aJroOpuTMaMm, MPUMEHSS H3BECTHBIE METOJbI NPHU
pEelIeHUH CTaHAAPTHBIX MATEMAaTHYECKUX 3aa4.

[IpumeHsTh NpoOCTEHIINE NPOrpaMMHBIE CPEICTBA U  DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3aau.

[IpuBoguTe mpUMEPBl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE M KHU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsITh NOJTY4YEHHbIE 3HAHUS Ha IPAKTHKE: AHAIM3UPOBATh DPEAJbHBIE CUTYallUU U
IPUMEHITh  M3yYEHHbIE MOHATUS B  IpOIEcCE  IOMCKAa  pElIEHHs  MaTeMaTU4eCKu
chopMyIUPOBAHHON MPOOJIEMbI, MOJAEIUPOBATH pealbHbIE CUTyallUM Ha S3bIKE TI'€OMETpPUH,
HCCIEA0BAaTh MOCTPOCHHBIE MOJEIHM C MCIOJb30BAHMEM T€OMETPUYECKUX IOHATHH M TEOpEM,
ammapara anreOphl; pelarh MPaKTUYECKUe 3a]1aud, CBA3aHHBIC C HAXOXKICHUEM I€OMETPUYECKUX
BEJIMYMH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIAC
Neo HanmenoBaHue pa3jeiioB 4 TeM Kommiecrso uacos
n/m mporpamMmsl o Bceero Konrp.  Ipaxr. JHOP
padoTrbl  padoTHI
1  BBeneHue B CTEPECOMETPUIO 10
5 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannensHOCTh MPSMBIX M TUIOCKOCTEH
3 HepneHz[HIEynﬂpHOCTL OPSMBIX U 12
IUIOCKOCTEH
4 Yriasl MeXy NPSAMBIMH U IJIOCKOCTSIMU 10 1
5 | MHororpaHHuKu 11 1
6 | OOBEMBI MHOTOTPAaHHUKOB 9 1
7 TloBTOopeHue: ceueHusi, paCCTOSHUS U YTJIbl 1
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM Konrp. Mpar. S1I0P
n/n | NporpaMmmel Bcero padort
o padoThI
Tena BpareHus 12
OO0BEMEBI TET 5
BekTopsl U KOOpIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpEeHmE, 0600IICHNE, 7 1
cUcTeMaTu3aIus 3SHaHUH
OBHIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME
MOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
JlaTa
Ne i/m Tema ypoka
ITo ITo
dpaxkry miany
Bgenenue B crepeomerpuio (10 yacos)
OCHOBHBIE TIOHSTHS CTEPEOMETPHUH: TOUKA, NMPsMasi, IIIOCKOCTh,
1 npoctpancTBo. [IpaBuna n300pakeHrs Ha pUCYHKaX: 05.00.23
M300paKeHUs TIIOCKOCTEH!, MapaieIbHBIX MPSMBIX (OTPE3KOB),
CepelIMHbI OTpEe3Ka
9 [TonsTus: mepecekaronuecs MIOCKOCTH, MEPECEKAOITUECS 07.09.23
npsiMas U TII0CKOCTh
3 [TonsTHs: nepecekaronecs MIOCKOCTH, MEPECEKAIOITNECS 12.09.23
npsiMas U TII0CKOCTh
4 3HaKOMCTBO C MHOTOTPaHHUKAMH, U300paKeHHe 14.09.23
MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha MPOECKIIMOHHBIX YepTEkKaAX
5 HauanpHbie cBeieHns 0 Ky0e U mupamMuie, ux pa3BEPTKU U 19.09.23
Mojenu. CeueHuss MHOTOIPaHHUKOB
5 HavansHbie cBeieHUs 0 KyOe U TUpaMuie, UX pa3BEPTKH U 91.09.23
Mojenu. CeueHuss MHOTOIPaHHUKOB
7 [TonsTHE 006 aKCHOMAaTUYECKOM TTOCTPOCHUHU CTEPEOMETPHUU: 96.09.23
AKCHOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX
8 [TonsiTre 06 akCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPHUU: 28.09.23




aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX
9 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: 03.10.23
AKCHUOMBI CTEPEOMETPUU U CIEJICTBHS U3 HUX
10 [TonATHe 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUU: 05.10.23
aKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX
IIpsiMble u MI0cKOCTH B pocTpaHcTBe (12 yacoB)

1 B3auMHoe pacrosyioxkeHue NpsMbIX B IPOCTPAHCTBE: 10.10.23
MepeCceKaroIINecs, MapauiebHbIe U CKPEIIMBAIONINECS PSIMbIC
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieJbHbIC MPSIMbIC B POCTPAHCTBE; MapaJUICIBHOCTD TPEX 12.10.23
IPSIMBIX

13 [TapamiensHOCTh IPSMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE: 17 10.23
[TapannenpHOCTH NPSIMOM U TTIOCKOCTH

14 VYTIIbl ¢ COHANpaBIEHHBIMU CTOPOHAMU 19.10.23

15 VYroa Mexay nNpsMbIMU B TPOCTPAHCTBE 24.10.23

16 VYron Mexay npsSMbIMU B TPOCTPAHCTBE 26.10.23

17 [TapanenbHOCTh TIOCKOCTEH: MapaliebHbIE TUIOCKOCTH 07.11.23

18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEN 09.11.23

19 IIpocreiinme npocTpaHCTBEHHbIE PUTYPBI HA IIIOCKOCTU: TETPadIp, 14.11.23
Ky0, mapasuiesenue, o

20 [Toctpoenue ceueHuit 16.11.23

21 ITocTpoenue ceuenmit 21.11.23

29 KonTtpouabHnas pa6ora no teme "IIpsiMmble U IJI0CKOCTH B 93.11.23
npocrpanctse. [lapanienbHOCTs NPAMBIX M IIOCKOCTEH "

IlepneHauKy/ISpHOCTH NPAMBIX U I10cKOCTell (12 yacoB).

93 [leprieHAUKYISAPHOCTH MPSIMOM M MJIOCKOCTU: EPIEHIUKYIISPHbIE 98.11.23
IpsIMble B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U NEPIIEHANKYISPHBIE K IUIOCKOCTH 30.11.23

25 [Ipsimble napasuienpHble U NEPIEHINKYIISPHBIE K IUIOCKOCTH 05.12.23

26 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH 07.12.23

27 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U TUIOCKOCTH 12.12.23

28 Teopema o IpsMO¥ TIePIICHAUKYISIPHON TUIOCKOCTH 14.12.23

29 Teopema o npsAMOI NepHIEHANKYIAPHON TNIOCKOCTH 19.12.23

30 Teopema o npsAMOI NepHNEHANKYIIPHON TNIOCKOCTH 21.12.23

31 [eprieHAUKYIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO TNIOCKOCTH, 96.12.23
paccTostHAe OT MPSMOM 70 TUTOCKOCTH

39 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, 98.12.23
paccTosiHue OT MPSAMOM 70 TIIOCKOCTH

33 [MeprieHIUKYIISIp M HAKIIOHHBIC: PAaCCTOSHUE OT TOYKH A0 Tutockoctr, = 09.01.24




PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

[lepnenuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

34 . 11.01.24

paccTostHAe OT MPSAMOM J0 TIIOCKOCTH
Yriabl Me:xkny npsiMmbIMu U mJ1ockocTaMu (10 yacos).

35 VYTIIbl B IPOCTPAHCTBE: YTOJl MEXAY MPSMOM U TNIOCKOCTBIO 16.01.24

36 JIByrpaHHbIN yroJl, TMHEHHBIN Yrojl IBYTPaHHOTO yIia 18.01.24

37 JIByrpaHHBII yroJj, JUHEHHBIN yroj IBYIrpaHHOIO yria 23.01.24
[eprieHAUKYISAPHOCTH MIOCKOCTEN: MPU3HAK MEPIIECHAUKYIISIPHOCTH

38 . 25.01.24
JBYX IJIOCKOCTEH
[leprieHAMKYIAPHOCTD MIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTH

39 . 30.01.24
JBYX IJIOCKOCTEHN
[eprieHAUKYISPHOCTD MIIOCKOCTEH: MPU3HAK MEPICHIUKYIIPHOCTH

40 . 01.02.24
IBYX IJIOCKOCTEH

41 Teopema o Tpéx nepneHAUKYISIPax 06.02.24

42 Teopema o Tpéx nepneHAUKYISIPax 08.02.24

43 Teopema o TpEX mepneHAUKYISIPax 13.02.24
KounTtpoJabHas padora no remam "llepneHInKyJIpHOCTD

44 NPAMBIX U IIOCKOCTEl" " YTJIbl MexKAy NPSIMbIMH U 15.02.24
IJI0CKOCTAMHU "'

Muororpanauku (11 yacos).

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOTPaHHUKA,

45 BBIIYKJIbIE U HEBBIYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA 20.02.24
MHOTOTpaHHHUKA

46 ITpu3ma: n-yronpHast pu3Ma; rpaHd U OCHOBAHMSI IPU3MBI; TIpsiMast U 99 02.24
HaKJIOHHAsl TPU3Mbl; OOKOBAs U MOJIHAsl IOBEPXHOCTh MPU3MBI

47 [Mapannenenunen, NpsMOYTOJIbHBIN MapajuIesenuIiea u ero cBoiictea  27.02.24
[Tupamupa: N-yroiapHasi mupaMuia, TpaHU U OCHOBAHUE MUPAMUJIBI;

48 O0KOBast ¥ NOJIHAsI MOBEPXHOCTh MMPAMHU/IbL; IPABUIbHAS U 29.02.24
yCeu€HHas nupaMuIa
[IpaBusIbHBIE MHOTOTPAHHUKU: TIOHATHE TPABUIBLHOTO

49 MHOTOTpaHHMKA; IPAaBUJIbHAS IIpU3Ma U [TpaBWIIbHAS TUPAMMJIA; 05.03.24
MpaBUJIbHAS TPEYrojbHas MUpaMuUa U MPAaBUIIbHBINA TETpadap; Kyo

50 [IpencraBnenne o MpaBUIHLHBIX MHOTOTPAHHHUKAX: OKTadIp, 07.03.24
JOJeKadIp U UKOCAIP.
CumMmeTpus B MPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTHI CAMMETPUHU B TUpaMUax, 12.03.24
napauiesienune1ax, IpaBMIbHBIX MHOTOTPAHHUKAX

52 Brruucrienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa, nuaronanu, yriel  14.03.24




[Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOKH

53 MIPU3MBI, TUIONIAh OCHOBAHHM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH 19.03.24
MPSAMOU MPU3MBbI

o4 KonTtposbHnasi pa6ora no teme "MHororpanHukn" 21.03.24

55 AHaM3 KOHTPOJIBHOM pabOTHI. 04.04.24

O0bEéMBI MHOTOTPAHHUKOB (9 4yacoB).

56 [Tonstue 06 06bEMe. 09.04.24

o7 OO0BEM TUPaAMUTBI 11.04.24

58 OO0BEM TUPaMHUTBI 16.04.24

59 O06BEM TUpaMuIBI 18.04.24

60 OO0BEM TUPAMHUTBI 23.04.24

61 O06BEM TPU3MBI 25.04.24

62 OO0BEM TTPU3MBI 30.04.24

63 O06BEM TPU3MBI 07.05.24

64 Kourtpoabsnas padora no treme "O0bEMbI MHOTOTPAHHHKOB'' 14.05.24

IloBTOpEHUE: ceueHusi, pAacCCTOSIHUA U yIJibl (4 yaca).

65 I;Zilcf;znjngsfsiziii E(:I/ICTeMaTI/IBaHI/ISI 3HaHuil. [locrpoenue 16.05.24
[ToBTOpeHue, 06001IeHNE crcTeMaTu3alus 3HaHUi. Beruncienue

66 pPacCTOSHUIN: MEXTY IBYMsI TOUKaMH, OT TOYKH JI0 TIpsiMoid, ot Touku  21.05.24
710 TUIOCKOCTH, MY CKPEIIUBAOIIUMUCS TTPSIMBIMU

67 Hrorosasi kKOHTpOJIbHAsI padoTa 23.05.24
[ToBTOpenue, 0600IIeHNE CUCTEMATH3AIIMS 3HaHU. Beraucinenune

68 VTJIOB: MKy CKPEIIMBAIOIIMMHUCS MPSIMBIMH, MEXTY MPSAMOU H 29.05.24

IIOCKOCTBIO, ABYI'PAHHBIX YIJIOB, YIJIOB MCKAY IINIOCKOCTAMU




Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOIA/1b TIOBEPXHOCTHU Chepbl

11 KIIACC

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans ceps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh LIHJIMHIPUUYECKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pazséptka unnunapa. Ceuenus

HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIePICHAUKYISIPHOM OCH IIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syromas 1 0Ch; TJI0MAIs OOKOBOM 1
IIOJIHON TTOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepe3 BEPIINHY)

11 KomOuHanus ten BpateHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

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

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

14 O06bEM uIMHIpa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TomoOHbIE TENa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEXy TTOIIAASIMHU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17 KonrtponsHas padora no temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JENCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHUU TEOMETPUYECKUX 3a7a4

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

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

30

[ToBTOpeHue, 0600IIEeHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1a4yn
TUTAHUMETPUHU M METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
39 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUU
33 HToroBast KOHTpOJIbHAsL paboTa 1 1
34 [ToBTOpEHME, 0606H_[eHI:Ie u 1
CHUCTEMATHU3AIMs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomiie C.b. u
npyrue, AknronepHoe obmectBo «M3matenpctBo «IIpocBemnieHmes

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

- Metonunueckue pekomeHaauu K yaeoOnuky Aranacsia JI.C. 10-11 kmaccs;
- [loypounoe mnanupoBanue kK yueOHuky Atanacsa JI.C. 10-11 kmacchb

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/




