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IHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yuedbHOro kypca «I'eomerpus» 6a30Boro ypoBHs st ooydarommuxcs 10
—11 xiaccoB paspaboraHa Ha ocHoBe dDenepalbHOrO TOCYAaPCTBEHHOTO O0pa3oBaTEIbHOIO
CTaHJapTa CpeaHero oOIero ooOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEAbSBISIEMbIX K MaTeMaTHYECKOMY OOpa30BaHMIO, W TPAIUIMI poccuiickoro oOpa3oBaHUS.
Peamu3zanys mporpaMMbl 00ecrieunBaeT OBJIaICHHE KIFOUEBBIMH KOMITETCHITUSIMHE, COCTABIISTIOIMHA
OCHOBY JUIS CaMOpPa3BHTHSI W HEMPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOMIEKYJIbTYPHOTO,
JMYHOCTHOTO ¥ TIO3HABATEIHFHOT0 Pa3BUTHS TMYHOCTH 00YJaIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocts ydeOHOro Kypca TeOMETpUM Ha YpOBHE CpefaHero obmiero o0Opa3oBaHUS
o0yclioBJIeHa TPAaKTHYECKOH 3HAYMMOCTHIO METANpPEAMETHBIX W MPEAMETHBIX pPe3yJbTaTOB
o0y4yeHUs: TeOMETPUU B HAINpPaBJICHUU JIMYHOCTHOTO Pa3BUTUS oOydaromuxcs, (GopMupoBaHUS
(GYHKIMOHATBHON MaTEeMaTHUYEeCKOH TIpaMOTHOCTH, W3Y4YEHHS JAPYTUX Y4YeOHBIX JUCIUIIIMH.
PazButne y oOywarommxcs HpaBWIbHBIX IPEACTAaBICHUM O CYIIHOCTM M IPOUCXOXKIEHUU
reoMEeTpUYECKUX a0CTpaKIUil, COOTHOIIEHUH PEAJbHOrO U HUACAIBHOI0, XapaKTepe OTPa’KEHUs
MaTEeMaTUYECKOM HAyKOH SIBJICHHH M IIPOLECCOB PEaJbHOI0 MHpa, MECTE I€OMETPUU B CUCTEME
HayK M POJIM MaTEMaTU4YECKOI0 MO/IEIIMPOBAHNS B HAYYHOM [TI03HAHUU U B NMPAKTUKE CIIOCOOCTBYET
(OpMHUPOBAHUIO HAYYHOI O MUPOBO33PEHMSI YUAIIUXCSl, @ TAKXKE Ka4€CTB MBIIIIECHUS, HE00XOJUMBIX
JUIs lafTallid B COBPEMEHHOM OOLIECTBE.

l'eomerpusi sBNsieTcss OAHMM U3 0a30BBIX MPEIMETOB HAa YypPOBHE CpEIHEro OOIIero
o0pa3zoBaHMs, TaK Kak OOECIEUYMBAET BO3MOXKHOCTh H3YyUEHHS KaK JAWUCIUIUIMH €CTECTBEHHO-
Hay4HOH HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbITIIeHHE, GOPMUPYEMOE MPU U3YICHUH O0YYaIOIUMUCS TOHATUHHBIX OCHOB
TFE€OMETPUU U MOCTPOEHUU LIENOYKH JIOTUYECKUX YTBEP)KIEHHUI B XOZ€ PEILEHHS] T€OMETPUUECKUX
3a/a4, YMEHHME BBIIBUTaTb M ONPOBEPraTh T'HUIIOTE3bl HEMOCPEACTBEHHO HCIHOJB3YIOTCS IpU
pelIeHny 3a7a4 eCTECTBEHHO-HAyYHOI 0 LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHHne OpHeHTHPOBAThCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JacTAX
NesITeNbHOCTH 4enoBeka. OpHeHTalus 4YeloBeKa BO BpEMEHH M IPOCTPAHCTBE — HEOOXOIuMoe
YCIIOBUE €r0 COIHAILHOTO OBITHS, (pOopMa OTpa)keHHs] OKPYKAIOLIEr0o MUpPA, YCIOBHE YCIHEIIHOTO
MO3HAHMS U aKTUBHOTO Mpeodpa3oBaHus AeicTBUTENbHOCTH. OTniepupoBaHne MPOCTPAHCTBEHHBIMU
oOpazamu 0ObEAMHSIET pa3HbIe BUIbI y4eOHON U TPYNOBOH AESITENHHOCTH, SBISETCA OOHHM U3
po(eCCHOHAIbHO BaXKHBIX Kau€CTB, [I09TOMY aKTyaslbHa 3a7a4a (JOpMUPOBAHUS y 00ydaroMIUXCs
IPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK Pa3HOBHUJHOCTU OOPa3HOIO MBILIUIEHHUS — CYIIECTBEHHOIO
KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKON J1€ATEIbHOCTH 110 MHOI'MM HaIlPaBJICHUSM.

Iens ocBoeHuUs mporpamMmel yueOHOTo Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE OOyUEHUS —
o0mreoOpa3zoBarelbHOE W OOIICKYJIBTYPHOE pPa3BUTHE OOydYaIOIIMXCS Uepe3 oOecrnedeHue
BO3MOXKHOCTH NpPUOOpPETEHUS W HCIOJIb30BAHUS CHUCTEMATHUYECKUX TEOMETPUYECKMX 3HAHUN U
NEUCTBUA, CHeU(pUIHBIX T€OMETPHH, BOZMOXXHOCTH YCIEIIHOTO MPOJOKEHUS 00pa3oBaHUs IO
CHEIHUaTbHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOIb30BAHUEM I'€OMETPHH.

[Tporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE NpenHa3HaueHa [l 00yJaroluxcs CpeaHen
IIKOJIBI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHUH Ha YPOBHE OCHOBHOI'O OOIIETro
obOpazoBanmsi. Takum oOpa3oM, oOydaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOHTH 0OIIME
MaTEMaTUYECKUE YMEHUS, CBA3AHHbBIE CO CIEUU(UKON I€OMETPUM U HEOOXOAMMBIE UISl )KM3HU B
coBpeMeHHOM obmecTBe. Kpome 3TOro, OHH HMMEIOT BO3MOXKHOCTh HM3YYUTh T'€OMETpHIO Oojee
ry0oOKo, ecnu B JajdbHEWIIeM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUUECKHX 3HAHHUSIX B
npo¢ecCHOHATIbHON AESITENTbHOCTH.



JIoCTMO)KEHUE 11€JIM OCBOEHHUS IPOrpaMMbl OOECIEYMBAETCSl PELIEHHEM COOTBETCTBYIOIIUX
3anay. [lpuopureTHeiMu 3asauamu ocBoeHus Kypca «['eomerpum» Ha 6azoBom ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHH€e NPEICTABIECHUS O TEOMETPUHU KaK YaCTU MUPOBOI KYJIbTYphl U OCO3HAHUE

€€ B3aUMOCBSI3U C OKPY’KAIOIUM MUPOM;

e (opmupoBaHUe NPEACTABIECHUS O MHOIOIPAaHHUKAX U TeJIaX BPalEHHUs KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJENSIX, IMO3BOJSIONIMX OMNHMCHIBATh U M3ydyaTh pas3HbIe SBJICHUS
OKPYXaIOIlEero MUPa;

e (opMHpOBaHHE YMEHMS DACIHO3HABATh Ha 4YepTeXkaX, MOAEISIX M B PEATbHOM MHpE
MHOT'OTPaHHUKH U TeJa BPAIleHUs;

e OBJaJEHUME METOJaMHU pelIeHUs 3aJad Ha T[IOCTPOEHHS Ha  H300pakeHUsIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHMs ONEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOIpDAaHHUKaX U
TEJIaX BPAICHHUs U UX OCHOBHBIMH CBOMCTBAMU;

® OBJIaJIEHUE AJNTOPUTMAMHU PEUICHHUs OCHOBHBIX THUIIOB 3a/ay; (OPMHPOBAHUE YMEHHUS
IIPOBOAAUTh  HECIOXHBIE  JOKa3aTeNbHbIE  PAaCCYyKIEHUS B  XOJ€  pEeLIeHHs
CTEpEOMETPUUECKUX 3aJ1a4 U 3aJa4 C IPAKTUYECKUM COJEPKAHUEM;

® Dpa3BUTUE  MHTEJJIEKTYaJbHbIX M  TBOPYECKMX  CIIOCOOHOCTeH  OOyuarommxcs,
II03HABATEJIbHOU aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHNUN, KPUTUYHOCTU MBIILJICHUS

e (opmupoBaHue (QYHKUHOHAIBHON TPAaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUM: YMEHHE
pacro3HaBaTh HPOSBJIEHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJIbHBIX JKU3HEHHBIX CUTyalMsIX M MNP HM3YyYEHUH JPYrUX Y4eOHBIX IPEIMETOB,
MPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (QOopMyaHpoBaTh HX Ha A3bIKE
reoMeTpud M  Cco37aBaTh TIEOMETPUYECKHE  MOJENH, MPUMEHATh  OCBOCHHBIM
reOMEeTpUYeCKUi  ammapar JJisg  pelleHUs  MPaKTUKO-OPHEHTHUPOBAHHBIX  3aj]ady,
MHTEPIPETUPOBATh U OLIEHUBATh MOJyUE€HHBIE PE3YJIbTAThI.

OTnMuuTEeN HONH OCOOEHHOCTBIO MPOrPaMMBbI SIBISIETCS BKJIIOYEHHE B KYpC CTEPEOMETPHH B
HayaJle ero M3y4eHus 3ajad, pellaeMblX Ha ypOBHE MHTYMTHBHOI'O MO3HAHUS, U ONpENeIEHHBIM
o0pa3oM opraHu3oBaHHas padoTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IPOCTPAHCTBEHHOI'O MBIIIEHUS, CTUMYJIMUPYET IPOTEKAaHNE NHTYUTHUBHBIX IIPOIIECCOB, MOTUBUPYET
K JaJIbHEHIIEMY U3yUEHHIO IIpeIMeTa.

[Ipenmourenne OTHAETCS HAIVIAJHO-KOHCTPYKTMBHOMY MeETOLy OOydYeHHs, TO €CTh
TEOPETUYECKUE 3HAHMSA HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-TIPAKTUYECKOU
JEeSTeIbHOCTU. PazBUTHE IPOCTPaHCTBEHHBIX IIPECTABJIECHUN y y4alllMXCsd B Kypce CTEPEOMETPUU
IOPOBOAMUTCA 3a CUET peIleHHs 3ajad Ha CO3/JaHuEe MPOCTPAHCTBEHHBIX 00pa3oB M 3a7ady Ha
OIlEpUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3amu. CoznaHue oOpa3a NPOBOJUTCA C OMNOPOH Ha
HarJsIIHOCTh, @ OllepUpOBaHUE 00pa3oM — B YCJIOBHUSAX OTBJIEYEHHUS OT HATJSIIHOCTH, MBICICHHOIO
M3MEHEHUS €r0 HCXOJHOI0 COACPKAHMS.

OcHoBHBIE  copepkarenpHble JMHHUM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukn», «lIpsmMble M NIOCKOCTH B NpOCTpaHcTBE», «Tena BpameHus», «Bexkropsl u
KOOpJIMHATHI B IpOCTpaHcTBe». DopMUpOBaHUE JIOTUYECKMX YMEHUU pacrpenessiercs He TOJIbKO
M0 COAEpXATEIbHBIM JIMHUSAM, HO M TO TogaM OOYYEeHHS Ha YPOBHE CpeaHEero oOIero
o0Opa3oBaHwUsI.

Conepxanne o0Opa3oBaHMS, COOTBETCTBYIOIEE TPEAMETHBIM pE3yJbTaTaM OCBOCHHUS
pabouell mporpaMMsl, pacnpeielEHHbIM 0 roflaM 00ydeHHs, CTPYKTYpPUpPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIJICHUE T€OMETPUUECKUMH MOHATUSIMHU U HaBbIKAMHU OCYILECTBJISIOCH I1OCIEI0BATEIILHO
M TOCTYHNATeNbHO, C COOJIOACHMEM MPHUHLMIA IPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHMUS



BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY I€OMETPUYECKHX IPEICTaBICHUN OOYydaroIIMXCs, paciuupss U
yray6usist €€, 00pas3yst IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuyenue reomerpun otBoauTcs 2 yaca B Henelmo B 10 knacce u 1 yac B Henemo B 11
KJIacce, BCEro 3a JiBa roja ooydenus - 102 yueOHBIX Haca.



COJEP)KAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHSTUS cTepeoMeTpuu. Touka, npsMas, MIOCKOCTb, NpocTpaHcTBO. [loHsATHE 00
AKCHOMAaTUYECKOM IIOCTPOECHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3auMHOE pPacrnoyioKEHHE MPSMBIX B IPOCTPAHCTBE: IEPECEKAOLIMECs, IapajlyieibHbIe
cKkpemmBaromecs npsmeie. [lapajuielbHOCTE  NPSAMBIX M INIOCKOCTEH B IPOCTPAHCTBE!
napajuiesbHble MIPSIMBbIE B IPOCTPAHCTBE; MapAJLIEIbHOCTD TPEX MPSIMBIX; NaPAJICIBHOCTD MPIMOU
U IJIOCKOCTH. YTIIBI C COHAIPABICHHBIMH CTOPOHAMH; YroJl MEXIY IPSIMBIMH B IIPOCTPAHCTBE.
[TapayieIbHOCTD IUIOCKOCTEH: INMapajulelIbHbIe IIJIOCKOCTH; CBOMCTBA IAapaJUICIIBHBIX IUIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHbIE (GHUIypbl HA IUIOCKOCTH: TeTpa’ap, KyO, mNapajuieienumnesn;
MOCTPOEHHUE CEUEHUM.

[lepneHAMKYISPHOCTS NPSAMON M IUIOCKOCTHU: MEPIEHIUKYJSIPHbIE NPSAMbIE€ B IPOCTPAHCTBE,
IpsiMble TapajulesibHble W TMEepPHEeHAUKYISPHbIE K IUIOCKOCTH, INPU3HAK MEPIEHANKYIIPHOCTH
NPSIMOM U MJIOCKOCTH, TE€OpEMa O MPSIMOM MepHeHAUKYIIPHON IIIOCKOCTH. YTJbl B IPOCT PAHCTBE:
YroJa MEeXAYy NpSAMOW M IUIOCKOCTbIO; JIBYIPAHHBIA YIoJl, JIMHEHHBIM yroia ABYTPAaHHOIO YIJia.
[lepnieHIUKYJISIp M HAKJIOHHBIE: PACCTOSTHUE OT TOYKU O MJIOCKOCTHU, PACCTOSTHUE OT IPSIMOW 10
IUIOCKOCTH, MPOEKIHsi (GUrypbl Ha MJIOCKOCTh. [leprneHauKynspHOCTh IIIOCKOCTEH: MpH3HAK
MEPHEHIUKYJISIPHOCTH IBYX IIOCKOCTE. Teopema o TpEX meprneHIuKyIspax.

MHOrorpaHHUKH

[ToHsiTHE MHOTOrpaHHNKA, OCHOBHBIE 3JIEMEHThl MHOIOTPaHHUKA, BBIITYKJIBIE U HEBBITYKJIIbIE
MHOTOT'PaHHHKH; pa3BEpPTKa MHOrorpaHHuka. IIpusma: N-yrosipHas mpu3Ma; 'paHU U OCHOBAHUS
OpU3Mbl; TpsMas M HaKJIOHHAas TpuU3Mbl; OOKOBas M TOJHAs IOBEPXHOCTb IPHU3MBI.
[Tapannenenunen, NpsAMOYrOJIBHBIA Napajuienenunen W ero cpoiictBa. Ilupammpa: N-yromabHas
nupamMmia, TpaHM M OCHOBaHME MHUPAMUIb; OOKOBas M TIIOJNHAS IOBEPXHOCTb IHPAMUIBI;
OpaBWIbHas U yceu€éHHas NHUpaMua. OJIEMEHTbl Npu3Mbl U nupamuabl. llpaBuibHbIE
MHOI'OTPAaHHHUKH: TOHSATHE NPABWIBHOIO MHOIOTPAaHHHMKA; IpaBWIIbHAs IpU3Ma U MPABUJIbHAS
nUpaMK/Ia; TIpaBUIIbHAS TPEYroJbHAs MUpaMHIA U MPABHIBHBINA TeTpasap; Kyo. IIpencrasienue o
IIPaBUJIbHBIX MHOIOIPAaHHUKAX: OKTA3/Ip, JOJeKa’Ap U ukocasap. CedeHus Npu3Mbl U MHPaAMUIbL.

CuMmMeTpuss B HPOCTPAHCTBE: CHUMMETPHS OTHOCHTENIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DJIeMEeHThl CHMMETPUH B MUPAMUIAX, TApaJIIENICUIIEeNaX, IPABUIbHBIX MHOTOTPAHHUKAX.

Brluncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans GokoBoit
MOBEPXHOCTH U MOJHOW MOBEPXHOCTHU MPSIMOM MPU3MBI, IIJIOLIA/lb OCHOBAHUH, TeopemMa 0 OOKOBOMU
MOBEPXHOCTH MpPAMON mpu3Mbl. [lnomans GOKOBON MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOU
MpaMuIbl, TeOpeMa O IUIONIaan yceu€HHOM nmupamuabl. [lorsatue 06 00béme. OOBEM MUpPaMUIbL,
PU3MBI.

[TonoOubie Tena B mpocTpaHcTBE. COOTHOLIEHHMS MEXIY IUIOMAASMU IOBEPXHOCTEH,
00BbEMaMH MOI0OHBIX TEJ.

11 KJIACC

TeJsa Bpamenus

HI/IJ’II/IHZIpI/ILIeCKaSI IMOBCPXHOCTD, 06pa3y10nme III/IJII/IHI[pH‘ICCKOfl IMOBCPXHOCTH, OCb
MUJIMHAPUYECKON MOBEPXHOCTU. L{MmmHAp: OCHOBaHMS M OOKOBasi MOBEPXHOCTh, OOpasyromas u
0Ch; TIOIIA/Ib OOKOBOM M TIOJIHOM MTOBEPXHOCTH.

KOHI/I‘IeCKaSI MMOBCPXHOCTD, o6p33y}0H11/Ie KOHUYECKOU MOBCPXHOCTH, OCb U BCpHIMHA
KOHUYECKOH MoBepxHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yroliasi ¥ OCh; TUIOMAAL OOKOBOM



U TIOJIHOM NOBEPXHOCTU. YCEuEHHBI KOHYC: 00pa3ylolue U BbICOTA; OCHOBaHUS M OOKOBas
IIOBEPXHOCTD.

Cbhepa um map: meHTp, paauyc, AUaMmeTp; IJIOLIaAb MOBEPXHOCTH cdepbl. B3aumHoe
pacronoxxenue chepsl ¥ MIOCKOCTH; KacaTelIbHasl IJI0CKOCTh K cepe; miomaasb cepsl.

N3o0paskeHHe Tel BpallleHHUs Ha IIOCKOCTH. Pa3BEpTKa HUIMHApA U KOHYCA.

KoMOuHanuu e BpalieHuss 1 MHOI'OTPaHHUKOB. MHOTOrpaHHHUK, OITMCAHHBIN OKOJIO C(hephl;
cdepa, BiucaHHasi B MHOTOI'PAHHUK, WIN TEJIO BPAIllEHUSI.

[Tonstue 00 o0BEMe. OcHOBHBIE CcBoicTBa 00BEMOB Tein. Teopema 00 00BEME
IPSMOYTONILHOTO TMapaJuieNenumnena u cueacrsus u3 He€. O0bpEM mumHIpa, Konyca. O0bEM mapa
U TUIOIAAb Cephl.

[TonoOubie Tena B mpocTpaHcTBE. COOTHOLIEHHMS MEXIY IUIOMIAIIMU TOBEPXHOCTEH,
00BbEMaMH MOT0OHBIX TeJ.

Ceuenust 1WIMHIOpa (MapajyielbHO W HEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca
(mapaiienbHOe OCHOBAHHIO M MIPOXOSIIee Yepe3 BEPUIMHY), CEUSHHUS 1apa.

BekTOophI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B npocrpaHcTBe. Cl0K€HUE U BbBIUMTAHUE BEKTOPOB. YMHO)KEHUE
BEKTOpa Ha u4uncio. PasnoxeHwe BekTOopa IO TpEM HEKOMILIaHApHBIM BekTopaM. [IpaBuito
napajuienenunena. Penenue 3aaad, CBA3aHHBIX C IPUMEHEHUEM IIPAaBUII JIEHCTBHM C BEKTOPAMH.
[IpssmoyroinbHas cucrema KoopAauHAT B nmpocrpancTee. Koopaunatel Bektopa. [Ipocreiimme 3anaun
B KOOpPIHMHATAX. YTOJ MeX1y BeKTopaMu. CKasipHOE IPOU3BEIECHNUE BEKTOPOB. Brlunciaenue yrios
MEXAY MpsAMBIMH W INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM  METOJ IpU  PELICHHUH
FeOMETPUYECKHX 3a/1ay.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yibTaThl OCBOEHHS MpPOrpaMMmbl yueOHOro mnpeamera «MaTemaTuka»
XapaKTEPU3yIOTCS

I'paxxnanckoe BocnuTaHue:

COPMHUPOBAHHOCTBIO  TPAXJAHCKOM TMMO3UIMUU  OOYyYalomerocss Kak aKTHBHOTO M|
OTBETCTBEHHOT'O YjieHa POCCHMCKOrO OOIINEeCTBA, MPEICTABICHHEM O MaTEeMAaTHYCCKHX OCHOBaX
(YHKIMOHUPOBAHUS pa3JIMYHBIX CTPYKTYp, SBJIEHUH, NpoLeaAyp TIpa’kAaHCKOro o0OIlecTBa
(BBIOOpBI, ONpPOCHI W IIpP.), YMEHHUEM B3aUMOAECHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBHUHU C UX q)yHKI_II/ISIMI/I 1 HA3HAYCHUECM.

[laTpuoTHYecKoe BOCIMTAHNE:

cOPMHPOBAHHOCTBIO POCCUUCKON TPaKAAHCKOH HMJICHTUYHOCTH, YBAXKCHHS K MPOILJIOMY H
HACTOAIIEMY POCCHUMCKON MaTEeMaTHUKH, IIEHHOCTHbIM OTHOILIEHHEM K JOCTHXKEHUSIM POCCHUHCKUX
MaTeMAaTUKOB M POCCHUUCKOM MaTeMaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTHXKEHHH B
JIPYTUX HayKaX, TEXHOJIOTUAX, Chepax SKOHOMHUKH.

JlyX0OBHO-HPAaBCTBEHHOT0 BOCIIUTAHUA:

OCO3HAHMEM  JyXOBHBIX IIEHHOCTEH  POCCHUHCKOro Hapona; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMUS, ITUYECKOrO IMOBEACHUSA, CBS3aHHOIO C MPAKTUYECKHUM IPUMEHEHUEM
JOCTIKCHUM HAyKW W JIeITEIIbHOCTBIO YYEHOr'0; OCO3HAHMEM JIMYHOI'O BKJIaJa B TOCTPOCHHUE
YCTOWYMBOTO OyIyIIETO.

IcTeTHUYECKOe BOCITUTAHME:

3CTCTUYCCKUM OTHOILIICHUEM K MI/Ipy, BKJIFOYas BCTCTI/IKy MATEMATHUYCCKUX 3aKOHOMepHOCTefI,
00BEKTOB, 3a7a4, PEIICHUH, PACCYXICHHI; BOCIPUUMYUBOCTHIO K MAaTEMAaTHYECKHM aCIeKTam
pa3quHf,1x BHUI0B I/ICKyCCTBa.

du3nyeckoe BOCIUTAHUE:

C(l)OpMI/IpOBaHHOCTLIO yMeHI/IH HpI/IMeHSITB MaTEeMaTUYCCKUEC 3HAHUA B I/IHTepCCB.X 3I[OpOBOI‘O
u Oe3zomacHOro oOpa3a >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 30pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXUM 3aHATHI W OTABIXA, peryispHas (u3ndeckas aKTUBHOCTD);
(U3NYECKOro COBEPILEHCTBOBAHMS, IPH 3aHATHIX CHOPTUBHO-03/10POBUTEIBHOM 1€ATEIbHOCTBIO.

TpynoBoe BociuTaHuE:

TOTOBHOCTHIO K TPYIy, OCO3HAaHMEM IIEHHOCTH TPYJIONIOOMS; WHTEPECOM K Pa3IUYHBIM
chepam TmpodeCCHOHAIBHON NIEATEIbHOCTH, CBA3aHHBIM C MaTeMaTHKOM W €€ TMPUIIOKECHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIM BBIOOp Oyayiied npodeccuu U peau30BbIBATH COOCTBEHHBIC
JKU3HCHHBIC IIJIAaHBI, TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTEMAaTHYECKOMY OOpa30BaHUIO M
caM000pa30BaHUIO HA MPOTSHDKEHUHM BCEH JKHM3HHU; TOTOBHOCTHIO K aKTUBHOMY y4YaCTHIO B PEHICHUH
MPaKTUYECKUX 3aJ1a4 MaTEMAaTUUE€CKON HAIPaBJICHHOCTH.

9Ko0J0rHYecKoe BOCIINTAHHE:

CCI)OpMI/IPOBaHHOCTI)I-O 3KOJ'IOFPI‘IGCKOI71 Ky.]'II)TypI)I, IIOHUMAHUEM BJIMAHUSA COLOHUAJIBHO-
HSKOHOMHYECKUX IPOIIECCOB HA COCTOSHUE NPHUPOJAHOM W COLUUAIBHOW Cpedbl, OCO3HAHHEM
r100JIBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM; OPUEHTAINEH Ha TPUMEHEHUE MaTEMaTHICCKUX
3HAHUU JJIS pelIeHus 3a7a4 B 00JIaCTH OKPYXKAIOMIEH Cpebl, MIAaHUPOBAHUS MTOCTYIKOB U OI[EHKH
MX BO3MOKHBIX MOCIEACTBUN JIJI1 OKPYXKAIOIIEH Cpembl.

HEHHOCTH Hayqnoro MO3HAHUA:

COPMUPOBAHHOCTEIO  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH W OOLIECTBEHHON MPAaKTUKH, TOHUMAaHHEM MaTeMaTHUYECKOW HAyKH Kak cgepsl
t-ICJIOBG‘-IGCKOI\/JI ACATCIIBHOCTHU, 5TallOB eé pa3BI/ITI/ISI U 3HAYUMOCTHU IJIA paSBI/ITI/IH OHUBUIN3allUH,
OBJIAACHUEM SI3BIKOM MAaTCMAaTHUKU U MaTeMaTI/Iq€CKOI>'I Ky.HBTypOfI KakK CpCI[CTBOM IIO3HAHUA MI/Ipa;



TFOTOBHOCTBIO OCYIIECTBIISITh IPOEKTHYIO U UCCIIEN0BATENbCKYIO IEATEIBHOCTh HHIANBUAYAIbHO U B
rpymnme.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrpaMMbI y4eOHOro mpenMera «MaTeMaTukay
XapaKTepU3yIOTCS ~ OBJIQJICHUEM  YHHUBEPCAIbHBIMU NO3HABAM EJIbHBIMU oelicmseusmu,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUIMY, — YHUBEPCANIbHLIMU — PecyIsimUGHbLMU
oeticmeusimu.

1) Vhusepcanvnvle noznasamenvhsvle Oeiicmeus, obecneuusarom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYecco8 o0Oyuaowuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYAHCAIOUje2o Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMmeHut pabomams ¢ ungopmayuet) .

ba3oBble Jjornueckme 1eMCTBUSA:

® BBIBINTH M XapaKTEPU30BATh CYIISCTBECHHBIC NPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOLIEHUN MEXAYy MOHATUIMHU; (DOPMYIHPOBATH ONpPENEICHHS MOHSITUM;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIIMU, OCHOBAHUS AT 0000IIeHHS U
CpaBHEHUs, KPUTEPUH MIPOBOUMOTO aHAJIH3a;

e BOCIPUHHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAHUTEIbHBIE U
OTpHIIATEIbHBIC, CIUHUIHBIC, YACTHBIC M OOIINE; YCIOBHBIC,

® BBIIBISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpEYUsS B (PakTax,
JaHHBIX, HAONIONEHUSX M YTBEPKACHHSX; Mpeanaratb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

e JleNlaTh BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJII0UCHUH, YMO3aKITFOUCHHI 110 aHAJIOTHH;

® TPOBOAHWTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMATUYECKUX yYTBEPXKICHUN (TIpSMbIE U
OT MPOTHUBHOT'0), BHICTPAUBATh APryMEHTAIUIO, TIPUBOJUTH MTPUMEPHl U KOHTPIPUMEPHL;
00OCHOBBIBaTh COOCTBEHHBIC CY)KICHUS M BBIBOIBI;

e BBIOMpaTh CIOCOO0 pemeHus y4eOHOW 3aaauu  (CpaBHUBATH HECKOJIHKO BapHUaHTOB
pelieHus, BEIOMpaTh Hawboliee MOAXOMSIIUNA C Y4ETOM CaMOCTOSTEILHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBareibCcKue AelcTBUS:

® HCIOJIb30BATh BOMPOCHI KAK MCCIIEOBATEILCKUNH HHCTPYMEHT ITO3HAHUS, (POPMYIUPOBATH
BOIMPOCHI, PUKCUPYIOUIME TPOTUBOpEYNE, MPoOIeMy, YCTAaHABINBATh UCKOMOE U JIaHHOE,
(hopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHCE;

® TMPOBOAWTH CAMOCTOATEIbHO CIJITAHUPOBAHHBIA OKCIEPUMEHT, HUCCJEIOBaHHE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTW4ecKoro oOOBEKTa, sBIEHHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCHMOCTEH MEXy 00bEKTaMU, SIBJICHUSIMH, TTPOIECCAMH,

®  CaMOCTOSTEIBHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI [0 pe3ysibTaTaM MPOBEAEHHOTO
HAOMIOICHNsI, HCCIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTh IOJyYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 00O0OIIEHHIT;

¢ POrHO3MPOBATH BOBMOXXHOE PA3BHTHE MPOIECCA, a TAKKE BBIIBUTATh MPEIIOI0KEHUSI O
€ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ nngopmanueii:

® BBIBIATH AePUIUTH HH(DOPMAIIUU, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha BOIIPOC U IS
pelieHus 3a/1a4u;

e BBHIOMpaTh HMH(POPMAIMIO W3 HMCTOYHUKOB pA3JIMYHBIX THIIOB, AHAJIU3UPOBATH,
CHCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB H (QOpM
IPEeACTaBICHUS;



2)

CTPYKTYpUpOBaTh  MH(MOpPMALMIO, TPEACTaBIATH €€ B  pa3iIuyHbIX  (opMax,
WJLTIOCTPUPOBATh IpaHUECcKu;

OLIEHMBATh HAJA&KHOCTh MHGPOpPMAIMM IO CaMOCTOSTEIbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanonvie kKommynukamuenvie oOeticmeus, obecneyugarom c@opmMuUpo8aHHOCb

COYUATBHBIX HABBLIKOG 00YYAIOWUXCL.
Oo0menue:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKJIEHHS B COOTBETCTBHM C YCIOBHSMHM U LEISAMHU
OOIIeHHsI; SICHO, TOYHO, TI'PAMOTHO BBIPaXXaTh CBOI TOYKY 3pEHHMS B YCTHBIX H
MMCbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHUS 10 XOAY pELIEHUs 3aJayd, KOMMEHTHPOBATH
MIOJIY4CHHBIN PE3yJIbTarT;

B X0Jle 00CYKIECHHUs 3aaBaTh BOIPOCH! MO CYIIECTBY OOCYXJIae€MOH TeMBbI, IPOOJIEMBI,
pelaeMon 3a7aud, BbICKA3bIBaTh MJIEH, HALEJIEHHBIE HA IIOUCK PELIEHUS; COIMOCTaBIIATh
CBOM CYXJIEHUS C CYKACHUSMH JAPYTrUX YYaCTHHKOB JUanora, o0HapykuBaTh pa3avyue u
CXOJCTBO IO3UIMH; B KOPPEKTHOH QopMe (GOpMyIUpoBaTh pa3HOIJACUs, CBOHU
BO3PaXKEHUS;

MIPEJCTaBIATh PE3yIbTAaThl PELICHMs 3aJaud, SKCIEPUMEHTA, HCCIEAOBAHM, IMPOEKTA;
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajayd Ipe3eHTAlUUH U
0COOEHHOCTEN ayIUTOPUH.

CoTpyaHHYeCTBO:

3)

HOHUMATh U HMCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHON M MHIUBUAYaIbHON pabOTHl MpU
peleHny y4eOHbIX 3a7ay; MPUHUMATh I€JIb COBMECTHOM JAeATENbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHOM paboOThl, pacrpeneiiarb BHIAbl paboT, J10roBapuBaThCH,
00CYXIaTh MPOLIeCcC U pe3ybTaT paboThl; 0000IaTh MHEHHUSI HECKOIBKHX JIFOCH;
y4acTBOBaTh B IPYNNOBBIX (GopMmax paboThl (00CYXkaeHUs, OOMEH MHEHHH, «MO3TrOBbIE
IITYPMBI» M UHBIE); BBITIOJIHATH CBOKO YacTh Pa0OTHI M KOOPIMHHUPOBATH CBOU JICHCTBUS C
JPYyTUMU YJIEHAaMU KOMaH/Ibl; OI[EHUBAaTh KaueCTBO CBOET0 BKJaJa B OOIIMIl MPOIYKT MO
KPUTEPUSIM, CPOPMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSI.

Vhueepcanvnvie pezyniamueHwle Oelicmaus, obecneyusarom @opmuposanue CMbiCl08bIX

VCMAHOBOK U IHCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PELIEHUS 3aJja4ul, BBIOUPATh CIOCO0 pelIeHus ¢ yu4ETOM
HUMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yu€TOM HOBOM MH(OpMaLIUH.

CaMOKOHTPOJIb:

BJIa/IETh HaBbIKAMU [103HABATEIbHON pe(IeKCHH KaK OCO3HAaHUS COBEPIIAEMbIX JeHCTBUN
¥ MBICIUTEIbHBIX IPOLIECCOB, MX PE3YyJbTAaTOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLECCa U pe3yabTaTa PEIICHUs] MaTEMaTHYECKOU 3aa4H;

IOPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTb NP PELICHHUU 3aJayd, BHOCHUTH
KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAaWJEHHBIX
oMOOK, BBISIBICHHBIX TPYAHOCTEI;

OLIEHUBAaThb COOTBETCTBHE pe3yibTaTa IeId U YCIOBHUSIM, OOBACHATH MPUYUHBI
JTOCTHKEHHS WJIM HEJOCTIDKEHHSI pe3yIbTaTOB JEeSTEIbHOCTH, HAXOAUTh OIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbI

10 KJIACC



OnepupoBaTh NOHATUSMHU: TOUKA, IPsMasi, IOCKOCTb.

IIpuMeHATE aKCHOMBI CTEPEOMETPUU U CIIEICTBUS M3 HUX IPU PELICHUU I'€OMETPUUYECKUX
3ajad.

OnepupoBaTh NOHATUSIMU: APAIIIEIBHOCTD U EPIEHIUKYIAPHOCTD NPSIMBIX U IIJIOCKOCTEMH.

KnaccuduimpoBaTh B3aUMHOE pacroIoKeHHE MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBath MOHATUSAMU: ABYTPAHHBIN yroJl, FPaHy JBYTPaHHOIO YIJa, pedpo IBYTPaHHOTO
yIJia; JIMHEWHBIN Yyroi ABYTPAaHHOI O yria; TpajycHas Mepa JBYI'PaHHOIO yrija.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIMYKJbIH M HEBBIMTYKJIBIH MHOTOTPaHHUK,
3JIEMEHTBI MHOT OTpaHHUKA, MPaBUIHHBI MHOTOIPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABl MHOTOI'PAaHHUKOB (MHUpaMuia; MpH3Ma, MPSIMOYTOJbHBIN
napajuienenunen, Kyo).

KnaccuguimpoBaTb MHOIOIpaHHUKH, BbIOMpasi OCHOBaHUS ISl KjacCU(PUKAUU (BBITYKJIbIE
Y HEBBINYKJIblE MHOTMOTPAaHHUKHU; MPAaBWJIbHBIE MHOIOI'DAaHHUKH; NPSMbIE M HAKJIOHHBIE HPHU3MBI,
napasuiesenuIesl).

OnepupoBaTh NOHIATUSIMU: CEKYIIAsl INIOCKOCTh, CEYEHNE MHOI'OI' PAHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOCHUS CEUEHUN, UCIIOIIb3YSI METOJ CJIEIOB.

CtpouTh cedeHUss MHOTOTPAaHHHUKOB METOAOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pa3laM WM aaropuTMaM,
IIPUMEHSS U3BECTHBIEC AHAIMTUYECKUE METO/BI IIPH PEIIEHUN CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4
Ha BBIYMCIIEHUE PACCTOSHUN MEXKY IBYMS TOUKAMHU, OT TOUKHU A0 IPSIMOMH, OT TOYKHU 10 IUIOCKOCTH,
MEXY CKPELIMBAIOLIMMUCS PAMBIMH.

Pemats 3a1aun Ha HaAXOXJIEHHE FEOMETPUUYECKUX BEIMYMH 1O 00pasliaM MM ajdropuTMam,
IPUMEHSS U3BECTHBIC aHATUTUYECKUE METO/IbI IPU PEIIEHUH CTaHIaPTHBIX MaTeMaTHUECKUX 3a]a4
Ha BBIYUCIIEHUE YIJIOB MEX]Y CKPEIIMBAIOLUIMMUCS MPSAMBIMH, MEXIY HPSAMONl M MIIOCKOCTHIO,
MEXY MIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Boruncnsate 00bEMBI UM TUIOMIATU MOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpU3Ma, MUpaMuia) C
npuMeHeHueM (opMyJ; BBIUUCIISITh COOTHOILIEHHS MEXIY IJIOUIalsIMU IOBEPXHOCTEH, oObEMamMu
O0JOOHBIX MHOIOT PAHHUKOB.

OnepupoBarh MOHSATUSMHU: CHUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTb
CUMMETPUH; LIEHTP, OCh U INIOCKOCTbh CUMMETPUU (UTYPBHI.

W3Bnekats, npeoOpa3oBbIBaTh U HUHTEPIPETUPOBATH HMH(MOPMALMIO O HPOCTPAHCTBEHHBIX
reoMeTpUYEeCcKuX QUrypax, mpecTaBIeHHYIO Ha UePTEKaxX U PUCYHKAX.

[IpumensaTe reomerpuueckue (akTbl JJIg  pEIIEHUs  CTEPEOMETpPUYECKHX  3ajad,
IPEANOaraloMX HECKOJIbKO IIaroB pELIEHHs, €CIM YCIOBUS NPUMEHEHHUS 3aJaHbl B SBHOMI
dopme.

IIpuMeHATE npoCTEHIIME MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPY PELIEHUH CTEPEOMETPUYECKUX 3a1ay.

IIpuBoguTh INpuUMEPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MNPUPOAE U  KU3HH,
pacIio3HaBaTh IIPOSIBIECHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHsTE MONTy4YEHHbIE 3HAHUS Ha NPAKTUKE: AHAIU3UPOBATh pealbHBIE CUTyallud U
OpPUMEHSATh  W3y4YEHHbIE TMOHSATUS B  Ipollecce  MOKMCKa  pelIeHUs  MaTeMaTH4yecKH
chopMyIUPOBAaHHOM MPOOJIEMbI, MOJEIMPOBATh peasbHble CHUTYallud Ha S3bIKE TE€OMETPHH,
UCCIIEZIOBAaTh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUH U TEOpeM,
anmapara anreOpbl; pemiatb IpakTUUeCKHe 3a7auyl, CBSI3aHHBIE C HAXOXKJICHHEM TIeOMETPHUYECKUX
BEJIUYUH.

11 KJIACC



OnepupoBath MOHATUSIMU: LUIMHAPUYECKAs MOBEPXHOCTb, 00pa3ylole HUIHMHIPUYECKOM
MOBEPXHOCTH;, MHJIUHAP; KOHMYECKas IMOBEPXHOCTb, 00Opa3yroliyue KOHWYECKOW ITOBEPXHOCTH,
KOHYC; cheprueckas MOBEPXHOCTb.

PacriosnaBath Tena BpamieHus (LUIMHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYUYEHUSI TEJl BpallleHUSI.

KnaccuduimupoBats B3auMHOE pacmnoiokeHne chepbl U TIOCKOCTH.

OnepupoBaTh MOHSTHSAMM: IIapOBOM CErMEHT, OCHOBAaHUE CErMEHTAa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI0SI, BEICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOMIAAU TMOBEPXHOCTEH TeN BpallleHUs, FeOMETPUYECKHUX Tel C
npuMeHeHueM (GopMyIl.

OmnepupoBaTh NOHATHSIMH: MHOTOT'PaHHUK, BITMCAHHBINA B c(hepy M ONMUCAHHBIA OKOJIO cepsl;
cdepa, BnucaHHasi B MHOTOI'PaHHUK WJIM TEJIO BpalllEHUs.

BbIuncasTh COOTHOIIEHHS MEXAY IUIOIIAIMH IOBEPXHOCTEH U 00BbEMaMH MOAOOHBIX TEI.

N300paxaTth u3yyaemble (QUIYpbl OT PYKH M C IPUMEHEHHEM IPOCTBIX YEPTEXKHBIX
MHCTPYMEHTOB.

BbIOMHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (QUIyp: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUEHUS TEJ BpAIlCHUS.

W3Bnekats, MHTEPOPETHPOBATH U MpPeoOpa3oBbIBaTh MHGOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUIecKuX (purypax, mpecTaBICHHYIO HA YepTEeKax U PHCYHKAX.

OmnepupoBath NOHITHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE AEICTBHS CII0KEHUSI BEKTOPOB, BEIYUTAHHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpa HA
YHCII0, O0BSCHITH, KAKHMHU CBOWCTBAMH OHU 00JIa/Iaf0T.

[IpuMeHsTh paBUIIO Mapasiesenumnesaa.

OnepupoBaTh MOHSITUSIMU: JI€KAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YroJd MEXKIy BEKTOpPaMH, CKaJsIpHOE
MPOU3BECHHE BEKTOPOB, KOJUIMHEAPHbBIE U KOMITJIAHAPHBIE BEKTOPBI.

HaxonuTh cymMy BEKTOPOB U MPOM3BEICHHE BEKTOpa Ha YHCIO, YOl MEKIY BEKTOPAMH,
CKaJISIpHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPaBHEHHUEM B 1E€KapTOBOW cUCTEME KOOPIUHAT.

[Ipumensate reomerpuueckue (akTbl JJId  pEIIEHUs  CTEPEOMETpPUYECKHX  3ajad,
IPEANOJaralolMX HECKOJIbKO IIAaroB pEIIEHUs, €CIM YCIOBHUS HPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

Pemate mpocreiiiye reomeTpuyeckue 3aladyd Ha NPUMEHEHHE BEKTOPHO-KOOPAUHATHOI O
MeToAa.

Pematp 3amaum Ha [J0Ka3aTeIbCTBO MAaTEMaTHMUECKUX OTHOIIEHUHM M HaXOXACHHE
reOMETPUUYECKUX BEIUYHMH IO 00pasliaM WM aliropuTMaM, MPUMEHsSS H3BECTHbIE METOMABI MpHU
pEIIeHNH CTaHIAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpumeHsaTs TpoCTEHIIMEe MPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PEUICHUH CTEPEOMETPUIECKUX 3a/1ay.

[IpuBoauTh mNpUMEPHl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEW B TMPHPOAE U JKU3HH,
pacIio3HaBaTh MPOSIBIEHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TOMyYeHHbIE 3HAHUS Ha NPAKTUKE: AaHAIU3UPOBATh pealbHbIE CUTyallud |
OpPUMEHSATh  W3y4YEHHbIE TMOHATUS B  Ipollecce  MOKMCKa  pelIeHUss  MaTeMaTH4yecKH
cOopMyIUPOBAHHOM MPOOJIEMBbI, MOJEIMPOBATh peasibHbIe CUTyallUM Ha S3bIKE T'€OMETpUH,
UCCIIEZIOBATh TMOCTPOCHHBIE MOJENH C HCIOJIb30BAHHEM TE€OMETPUUYECKHX MOHSITUH U Teopem,
anmapara anreOpbl; pemiatb IpakTUUECKUe 3a7auyl, CBSI3aHHBIE C HAXOXKJICHHEM IeOMETPHUYECKUX
BEJIUYUH.
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12 1

[leprieH TUKYISAPHOCT
b IIPSIMBIX U
IJIOCKOCTEN

12

Yriasl Mexay
MPSIMBIMH |
IUIOCKOCTSIMHU

10 1

MHoOrorpaHHuKu

11 1

O0BEMBI
MHOTOTPaHHHKOB

IToBTOpeHue:
CEYEeHUs, PACCTOSHUS
U yTJIbI

OBLIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68 5




11 KJIACC

KoaudecTBo yacoB JJIeKTPOHHbBIE
HaumenoBanmue
Ne (uudposbie)
pa3iejioB U TEM Konrpoabsnpie | IIpakTuyeckue
n/n Bcero oOpa3oBarejbHbIE
NporpaMmabl padoThI padoThbI
pecypchbl
1 Tena BpaleHus 12
2 OO0BEMEI Tel 5 1
BexTops! n
3 KOOpPJMHATHI B 10 1
MPOCTPAHCTBE
IToBTOpEHUE,
4 00001IEHNE, 7 1
CHCTEMaTH3aIlHs
3HAHUM
OBIIEE
KOJIMYECTBO YACOB 34 3 0

1O ITIPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcero

Kontpo
JIbHbIE
padoThI

IpakTuy
ecKue
padoThI

DJIEKTPO
HHbIE IIH-
(¢pposbIe

oOpa3zoBa
TeJbHbIE

pecypcnl

OCHOBHBIE ITOHATHUS] CTEPEOMETPHHU:
TOYKa, MPSIMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuina n3o0paxenus
Ha PUCYHKaX: U300pakeHUsI
IUTOCKOCTEH, TTapaljIeNbHBIX MPSIMBIX
(OTpe3KOB), CepeIUHbBI OTPE3Ka

IlonsTus: MEPpeCCKAOIU CCA
IJIOCKOCTH, IMECPCCCKAOIUECS ITpAMad
U IIJIOCKOCTb

ITonsaTHs: nepecekarmuecs
IUIOCKOCTH, IIEPECEKAIOINNECS IPAMast
U IUIOCKOCTh

3HAaKOMCTBO C MHOI'OTpaHHUKaMH,
n300pakeHre MHOT OTPAaHHUKOB Ha
PHCYHKaX, Ha IIPOCKIIMOHHBIX
yepTeKax

HauvaneHble cBeeHms 0 KyOe u
nUpaMuie, UX pasBEPTKH U MOJICITH.
CeueHnst MHOTOrpaHHUKOB

HauanpHble cBeIeHUs 0 KyOe
NUpaMuJe, UX pa3BEPTKU U MOJIEINH.
CeueHnsi MHOT OTpaHHUKOB

[Tousarre 00 akCHOMAaTAYECKOM
MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIECTBUS U3 HUX

[TonaTue 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPHH U CIEICTBUS U3 HUX

ITousTre 00 aKCUOMAaTHYECKOM
MIOCTPOSHUU CTEPEOMETPHH: aKCHOMBI
CTEPCOMETPHH M CIICICTBHSI U3 HUX

10

[TousaTHE 00 aKCHOMATAYECKOM
MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH U CJICICTBUS U3 HUX

11

Bzaumuoe PacCIIOJIOKCHUC MTPSIMBIX B
MPOCTPAaHCTBE: IMCPCCCKAOIUCCA,
napauiCJIbHbIC U CKPCIIUBAIOIIUCCA




[IpsAMBIC

[TapayenbHOCTD NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

12 napasuieJbHble IPSIMbIE B
IIPOCTPAHCTBE; NapalIEIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTD NPSMBIX U

13 MJIOCKOCTEN B MIPOCTPAHCTBE:
ITapannenbHOCT IPAMOU U
MJIOCKOCTH

14 VYTiIBl ¢ COHAINIPaBIEHHBIMU
CTOpOHaMH

15 VYron Mexay npsiMbIMH B
IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMH B
IIPOCTPAHCTBE

17 ITapannenbHOCTh NIIOCKOCTEN:
napajuieiabHbl€ JIOCKOCTH

18 CaoiicTBa napaienbHbIX IJIOCKOCTEN
[IpocTelimme npocTpaHCTBEHHBIE

19 (GuUrypsl Ha JIOCKOCTH: TETpa’Ip, KyO,
napajieaenunesn

20 [TocTpoenue ceuenuit

21 ITocTpoenue ceuenuit
KonTtponpHas pabora 1o reme

99 "IIpsiMble U IIIOCKOCTHU B
npoctpaHcTBe. [lapamiensHOCTh
MPSIMBIX U TIJIO0CKOCTEN"
[TepneH UK yIApHOCT PAMOUN U

23 MJIOCKOCTHU: NEePHEHANKYJIISIPHbIE
NpsIMbI€ B IPOCTPAHCTBE

24 IIpsimble napasnienbHbIe U
HepHeHANKYJIIPHbIE K INIOCKOCTH

o5 [Ipsimble napasnienbHble U
NEPIEHAUKYJIPHBIE K IIOCKOCTH

26 [TpusHak nepneHauKyJISpHOCTH
HPSIMOM U MIIOCKOCTH

97 [Ipu3Hak neprnesauKyJIspHOCTH
MPSAIMOM U TIIOCKOCTH

28 Teopema o npsimon
MEPIIEHAUKYJIIPHOHN TUIOCKOCTH

29 Teopema o npsimon

NEPICHANUKYJISIPH OM MJIOCKOCTH




30

Teopema o mpsimoit
NEPIEHIUKYJIIPHOM TI0CKOCTH

31

IlepnieHUKYIISIp M HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH J10 MIOCKOCTH,
pPacCTOSIHUE OT IPSIMOM 10 TNIOCKOCTH

32

[lepnienauKyIsip ¥ HAaKJIOHHBIE:
paccTosiHUE OT TOYKHU J10 TIIIOCKOCTH,
pPacCTOSIHUE OT IPSIMOM 10 TNIOCKOCTH

33

[TeprienaAMKYIAp U HAKJIOHHBIE:
paccTosTHUE OT TOUKH J10 IJIOCKOCTH,
paccTosiHUE OT NPSAMOH 10 MIIOCKOCTH

34

[leprieHANKYIAp U HAKIIOHHBIE!
paccTosHUE OT TOYKH J10 MJIOCKOCTH,
paccTosHUE OT MPSAMOIL 10 TITOCKOCTH

35

VYIIBl B IPOCTPAHCTBE: YIOJl MEXIY
IPSIMOM U MJIOCKOCTBIO

36

JByrpaHHBIN yroJ, JIUHEWHBIN yTOJl
JBYT'PAHHOT'O yrjia

37

JIByrpaHHBIN yroJl, IMHEUHBINA yIroil
JBYTPAHHOT'O yIja

38

[TepneH UK yIIpHOCTH MIIOCKOCTEM:
MPU3HAK MEPIEHAUKYIIPHOCTH ABYX
IJIOCKOCTEN

39

IlepnieHIMKYIISIPHOCTD TIOCKOCTEHN:
MPU3HAK MEPIEHINKYIIPHOCTH ABYX
IIJIOCKOCTEN

40

[leprieH TUKYISAPHOCTD TIIOCKOCTEM:
MIPU3HAK MEePIEHANKYISIPHOCTH JBYX
IIJIOCKOCTEN

41

TeopeMa o Tp€X MEpHEHANKYISIPax

42

TeopeMa o Tpéx mepreHANKYISIpax

43

TeopeMa o Tpéx mepreHANKYISIpax

44

KontponsHas pabora mo remam
"IleprieHANKYASAPHOCTD MPSMBIX U
mockocTer" u "VYTibl MeXIy
MPSMBIMHU U TUIOCKOCTSIMU "

45

[TonsATHE MHOTOrpaHHHUKA, OCHOBHbIE
AJIEMEHThl MHOT OTPAaHHHUKA, BHITYKJIbIE
Y HEBBIITYKJIbIE MHOT OTPAaHHUKHU;
pa3BEPTKA MHOIOrPaHHUKA

46

HpI/ISMaZ N-yrojbHas Mpu3Ma, rpaHu U
OCHOBAHMU: MIPU3MBbI; IPpAMaAA U
HaKJIOHHAsA IMPU3MbI; OoKOBas u
IMOJIHAs MOBCPXHOCTD ITPU3MBbI




47

[Tapannenenumnen, NpsMOYTOIbHBIN
napasuieNienuIe]] 1 ero CBoiicTBa

48

[Mupamuna: N-yrojapHas TUpaMHa,
I'paHU ¥ OCHOBAaHUE MMUPAMUJIBI;
OOKOBas U MOJIHAs HOBEPXHOCTh
NUpPaMHUJIbL, TPABUIIbHAS U yCed EHHASI
nupamMuaa

49

[TpaBusIbHBIE MHOTOT pAaHHUKU:
MOHSTHE MPABUIBHOTO
MHOTOI'paHHHUKA; IpaBUJIbHAS MPU3Ma
U MpaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpPEYyroJibHasi MUpaMua 1
IPaBUIBHBINA TETpa’p; KyO

50

HpeHCTaBHCHI/IC O IpaBUJIbHBIX
MHOTOTPaHHUKAX: OKTadp, AOACKAdAP
U UKOCAdIP.

ol

CummeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUKH,
MPSIMOM, TJIOCKOCTH. DIEMEHTBI
CUMMETPHUH B TUPAMUIAX,
napajiesenuneaax, mpaBuiIbHbIX
MHOTOTpaHHHUKAX

52

Briunciienue 331eMeHTOB
MHOTOI'paHHHMKOB: pEOpa, TaroHau,
YTJIBI

53

[Tnomans 60KOBOM MOBEPXHOCTH U
ITOJIHOW IOBEPXHOCTH MPSIMOK
MIPU3MBI, ILUIONIAJb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
NPSAMOM TTPU3IMBI

54

[Tnomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPAaBUIbHONW MUPAMU/IBL,
TeopeMa O TUIoaan 60KOBOM
MOBEPXHOCTH YCEUEHHOM MUpaMuIbl

95

KontponbHas paGota 1o Teme
"MHororpaHHUKH"

56

[Tousarrue 06 00BEME

57

O06bEM nHpaMuIbl

58

O0BEM MUPaMHUJTBI

59

O0BEM MUPaMHUJTBI

60

O06bEM UpaMuIbl

61

O06bEM npu3Mbl

62

O06bEM pU3MBbI

N e N




63

O6bEM npu3Mbl

64

KonTponbHas paboTa 1o teme
"O0BbEMBI MHOTOT' PAHHUKOB"

65

[ToBTOpenue, o6o0IIeHNE
cucrtematusanus 3Hanui. [locrpoenue
CEYEHHI B MHOTOTpaHHUKE

66

[ToBTOpeHue, 00o0IICHIE
CUCTEMAaTU3alUs 3HAHUM.
BoruncieHne pacCTOSHUN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOH,
OT TOYKH 10 IIJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMU

67

HToroasi KOHTpOJIbHAsI paboTa

68

[ToBTOpeHue, 0000IICHHE
CHUCTEMATH3AaIUs 3HAHHM.
BrIuncienre yrioB: Mexmay
CKPEIIMBAOIIUMHUCS TTPSIMBIMH,
MEXAY IPSAMOU M INIOCKOCTBIO,
JIBYTPAHHBIX yTJIOB, YTJIOB MEXTY
IIJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

Ne

~

Tema ypoka

KoauuecTBO 4acoB

Bcero

Kounrpousb
HbIE
padoThI

ITpakTny
ecKue
padoThI

DJIEKTPO
HHbIE U~
(¢pposbIe

oOpa3oBa
TeJbHbIe

pecypchbl

Cdepa u map: neHTp, paguyc,
JTaMeTp; IO TOBEPXHOCTH
cepbl

B3anmMHoe pacrnionoxenne cepsl 1
TUTOCKOCTH;, KacaTesbHasl MIIOCKOCTh K
cdepe; omans chepsl

N3o6pakenne cdepsl, mapa Ha
wiockocT. CedeHus mapa

HI/IJ’II/IHI[pI/I‘-ICCKaH IMMOBCPXHOCTD,
00pa3yroiye MUINHAPUYECKON
IMOBCPXHOCTH, OCh HHHI/IHI[pI/IquKOfI
IIOBEPXHOCTU

uauHap: ocHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIas U OCh;
IUIOIIAIs OOKOBOM M IOIHOM
MTOBEPXHOCTH

N3006paxenne nuiMHapa Ha
IockocTu. Pa3BEépTka numuHapa.
Ceuenust nuaMHpa (II0CKOCTBIO,
NapajuieIbHON U
NepIEHINKYJIIPHOW OCH UIIMH/IPA)

Konunueckast moBepXHOCTb,
o0pa3yrole KOHHYeCKOoi
MOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOI MOBEPXHOCTU

Konyc: ocHOBaHue 1 BepIInHa,
oOpa3yromas u 0Ch; MIOMAAb
OOKOBOI1 1 ITOJIHOM MOBEPXHOCTU

YceuéuHblii KOHYC: 00pa3yronme u
BBICOTA; OCHOBAHHS U OOKOBast
MTOBEPXHOCTh

10

N306paxenne KoHyca Ha TI0CKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
(TUTOCKOCTBIO, TTapasuIeTLHOM
OCHOBAHUIO, U TUIOCKOCTBIO,
MIPOXO/SIIEN Yepe3 BEPIINHY)

11

KOM6I/IH3HI/I${ TCJI BpalllCHUS U
MHOTI'OTpaHHUKOB




MHororpaHHuK, ONUCAHHBIN OKOJIO

12 cdepsl; cepa, BiucaHHAS B
MHOTOTPaHHHUK UIIU B TEJIO BpallCHUs

13 [Tonsitue 06 00bEMe. OCHOBHBIE
cBolicTBa 00BEMOB TN

14 O0BEM nHIMHIpa, KOHYCa

15 O0bém mapa u momaab cheps
[TomoOHBIE Tena B MPOCTPAHCTBE.

16 CooTHolIeHus1 MeXAY TIIOIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOT0OHBIX
TeN

17 KonTtponbsHas pabora o temam "Tena
Bpamienus" u "O0bembl Ten"

18 BekTop Ha I10CKOCTH U B
IIPOCTPAHCTBE

19 CrnoxeHne 1 BBIYUTAaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YUCIIO
Paznoxenue BekTopa mo TpéM

21 HEKOMILJIAHAPHBIM BEKTOPaM.
[IpaBuiio napamienenumena
Pemrenue 3agad, CBSI3aHHBIX C

22 MIPUMEHEHUEM IIPABUII IEHCTBUH C
BEKTOpaMu
[IpsimoyronbHas cucTemMa KOOpAUHAT B

23 | mpoctpancTBe. KoopauHats! BekTopa.
[Ipocreiimme 3a1auu B KOOpAUHATAX

24 VYroa mexay BekTopamu. CkassipHoe
IPOU3BEJCHUE BEKTOPOB

95 Brruncnenue yrioB MexIay MpsiMbIMU
U TJIOCKOCTSAMU

26 KoopanHaTHO-BEKTOPHBIN METO IPH
PEIICHIH TeOMETPUUECKHUX 3a/1a4
Kontponshas pabota mo reme

27 "BeKTOopbl M KOOPUHATHI B
npocTtpaHcTae"
[ToBTOpeHue, 06001IeHNE U

28 cucrteMaTtu3anus 3HaHuil. OCHOBHBIE
¢burypsl, paxkThl, TEOpEMBbI Kypca
MJTAaHUMETPUH
IToBTOpeHue, 0600LIIEHNE 1

29 cucTemMaTu3anus 3HaHui. OCHOBHBIE

¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPUN




[ToBTOpEHUE, 0000IICHHE U

30 CUCTEMATHU3aLMs 3HAHUN. 3a1a4yn 1
TUTAHUMETPUU U METOABI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE U

31 cUCTeMaTH3alusl 3HaHUM. 3a1a9n 1
TUTAHUMETPHUH U METOBI UX PEIICHUS
[ToBTOpEHue, 0600IICHHE 1

32 cucrteMaTtu3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, GpaxkThl, TEOpEMBbI Kypca
CTEPEOMETPHH

33 | MHroroas KOHTpOJbHas paboTa 1

34 [ToBTOpeHue, o6o0LIeHNE 1 1
CHCTeMaTu3alus 3HAHHUIA

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISI YYHEHUKA

* MaTtemaruka: anreOpa u Hadyajia MaTeMaTHYeCKOro aHaiausa, reomerpus. ['eomerpus, 10-11
knaccbl/ Atanacsa JI.C., Bytyzos B.®., Kagomues C.b. u npyrue, AKIinoHepHOe 00111eCTBO

«3natenbctBO «IIpocBenieHre

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET









