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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi 00YYaIONIHXCS
10 —11 xmaccoB paspaboranHa Ha ocHOBe DeneparbHOrO rOCYAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEeMAaTHUECKOMY OOpa30BaHUIO, U TPATUIMI POCCHIICKOTO OOpa3oBaHUS.
Peammzanusi  mporpamMmbl  o0ecrieuyMBacT — OBJIAJICHUE  KJIFOUYEBBIMH  KOMIICTCHIIUSIMH,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS JMYHOCTH O0YJaOIIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca TEOMETPHH Ha YpPOBHE CpEIHEro oomiero oOpa3oBaHUs
00yCJIOBJIEHa NPAKTUYECKONH 3HAYMMOCTBIO METANPEAMETHBIX U TIPEIMETHBIX PE3YJIbTAaTOB
00y4YeHHsI TEOMETPUH B HANPABJICHUHU JIMYHOCTHOTO Pa3BUTHUS OO0YYarOIUXCs, (OPMHUPOBAHUS
(GYHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IMCHUILINH.
PazButne y oOydaromuxcsi NMPaBHIBHBIX TPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
F€OMETPUUECKUX a0CTPaKLIUK, COOTHOIIEHUU PEAIbHOTO U WJCAIbHOTO, XapaKTepe OTpa’KeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH U MPOIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HayK MW poOJiIi MATEMATUYCCKOIO MOJACIHMPOBAHMA B HAYYHOM IIO3HAHWMHM W B IIPAKTUKC
CHOCOOCTBYET (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCS, a TaKXKe KadecTB
MBIIIJIICHUA, HCO6XOIII/IMI)IX IJid aganTaliii B COBPEMCHHOM 06IlIeCTBe.

['eomerpust sBIsSCTCS OAHMM W3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusi, TaK Kak 0OCCIIEYMBAET BO3MOKHOCTh HM3YYCHHUS KaK IMCHUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (HOPMUPYEMOE MPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB T'EOMETPUU M TOCTPOCHUM IICTIOYKU JIOTUYCCKHX YTBEPXKJCHUU B XOJAC PCUICHHS
TCOMETPHUYCCKUX 3aaa4d4, YMCHHC BBIABHUIaTb W OHNPOBCPratb THUIIOTE3bl HEIMOCPCACTBCHHO
UCTIOJIB3YIOTCS TIPU PEIICHUM 3aj7ad eCTECTBEHHO-HAYyYHOTO IMKJIA, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYK pOJb BO BCEX
00JIaCTAX JesTeNbHOCTH 4YenoBeka. OpHUEHTAlMs YelioBeKa BO BPEMEHHM M MPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOTO OBbITHS, (hopMa OTPaKEHUS OKPYXKAIIIET0 MUDA,
YCJIOBUC yCHI€UIHOIro IIO3HAHUA n AKTUBHOTI'O Hpeo6pa303aHI/I$1 HeﬁCTBHTeJ’IBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSIET pa3HbIie BUIBI YIeOHOU U TPYIOBOM
ACATCIIBHOCTH, ABJIACTCA OAHUM H3 HpO(l)eCCI/IOHaJ'IBHO BAXXHBIX KAa4YCCTB, IMMO3TOMY aKTyaJlbHa
3aa4a (OPMHUPOBAHUsS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTU
06pa3H0r0 MBIIIJICHUSA — CYIIECTBCHHOI'O KOMIIOHCHTa B IOATOTOBKEC K HpaKTquCKOﬁ
JESITEILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I$[ N HUCIOJIB30BaAHUA CHUCTEMATHUUYCCKUX I'€COMCTPHYCCKUX 3HaHUU U
JCHCTBUH, CICU(PUUHBIX TEOMETPHUHU, BO3MOXXHOCTH YCIICIITHOTO TIPOIOJIKCHUs 00pa30BaHuUs O
CIICHUAJIBHOCTAM, HE CBA3AHHBIM C IIPUKJIAIHBIM HCIIOJIB30BaHUEM I'COMCTPHHU.

[MporpamMa Mo reoMeTpud Ha 0a30BOM YPOBHE TNpEAHA3HAYCHA JUISI OOYYAIOLIUXCS
Cpe}lHeﬁ IIKOJIbI, H€ HWCHBITBIBABIINX 3HAYHUTCIIbHBIX 3an}II[HeHI/II\/'I Ha YpPOBHE€ OCHOBHOI'O
obrmrero obpaszoBanusi. Takum o0pa3oM, oOydaromuecss Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTH
06HH/Ie MAaTEMAaTUYCCKHUE YMCHUS, CBA3AHHBIC CO CHeHH(bHKOﬁ reoMETpruu U HeO6XOI[I/IMBIe JJIA
JKU3HU B COBPEMEHHOM o01ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYHTh FEOMETPHUIO



Oosee ri1yOOKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npohecCuoHaNBHOM NeSTENbHOCTH.

JlocTirkeHue el OCBOSHUS MPOrpaMMBbl 00€CTIEUnBACTCS PEUICHUEM COOTBETCTBYIOLIHX
3anau. [IpuopureTHbIMU 3a1auaMu ocBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHUE TMPEICTABIECHUS O TIEOMETPHUM KaK 4YacTU MHUPOBOH KYJIbTYphl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX U TejlaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHUYECKHX MOJEISX, MO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (QopmupoBaHuE yMEHHMsI PACIIO3HABATh HA UYEPTEkKaxX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPaHHUKU U TeJla BpallCHHUS,;

e OBJIAQJCHHWE METOAAMHU pEUICHHS 3aJad Ha I[OCTPOCHHS Ha H300pakeHHIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHSITUSIMH O MHOTOIPAaHHUKAX U
TeJlax BpallleHUsl U UX OCHOBHBIMH CBOHCTBAMU;

® OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aad; (OPMHUPOBAHUE YMEHHS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIeP KaHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEJILHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH MBILUICHHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKM3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYrUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHMpPOBATh WX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJIeNH, MPUMEHATh OCBOCHHBIN
FEOMETPUUYECKUN ammapar Juid pelIeHHs NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTYYE€HHBIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN
B HayaJle €ero u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY U3yUEHHIO TIPEIMETA.

[Ipeamourenne OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
NeSITeAbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydallMXcsi B  Kypce
CTEpEOMETPUH NMPOBOJUTCS 3a CUET PEIeHUs 3a/1a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpO Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPIKAHNU.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeesnsieTcss He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHHUSM, HO W MO rojamM oOydyeHHs Ha YpPOBHE CpPEJHEro oOIIero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLEE IPEIAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIJICHHE TIE€OMETPUYECKHMMH  TOHATUSAMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM NPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I'€OMETPUIECKHX MPEACTABICHUH 00yJarOIInXCs,
paciupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun orBoauTCs 2 yaca B Heaento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTEpeOMETpUH. Touka, npsmas, INIOCKOCTh, MpocTpaHCcTBO. [lonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJIEIbHbIE U
cKpemuBampmuecss npsamsle. llapamnensHOCT NPAMBIX M INIOCKOCTEHM B NPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMapaJlICIbBHOCTh TPEX NPAMBIX; MapajuIeNbHOCTh
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy NpPSIMBIMH B
npoctpancTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleJbHBIX IIockocTel. [Ipocreiime mpocTpaHcTBEHHbBIE PUIYpPhI HA IIIOCKOCTU: TETPAdAP,
KyO, nmapajuienenumnes; NocTpoeH!e CeYeHuil.

[lepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHBIE M IEPHEHIUKYISAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH /0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHuKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTel. Teopema
0 TPEX MEPIECHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas mpu3ma; rpaHu
U OCHOBAHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHHME NUpPaMU/AbI; OOKOBas M IMOJHAs MOBEPXHOCTh MHUPAMHUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA IPU3Ma U IIpaBUJIbHAS
NUpaMKJIa; MpaBUiIbHAas TPEYroibHasl MUpaMKia U IpaBUIbHBIN TeTpadap; ky0. Ilpencrasienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus NpHU3MBI U
MAPaMUBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpaMuax, apajuiejenuneax, NpaBuibHbIX MHOIOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, T€OpeMa O IJIom@aau yceu€HHoi mnupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHONICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEMH,
00BbEMaMu MOAOOHBIX Tell.



11 KUIIACC

Tesia BpaleHus

[{unuHapuueckas MOBEPXHOCTh, O0Opa3yloIMe IUINHAPUYECKOH MOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; IJIONIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 0Opa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias U OCh; IUIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IUJIOMIAIb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miiomanb chepsl.

N3o00pakeHue e BpalieHus: Ha II0cKocTh. Pa3BEépTka HUIUMHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaAaHHUKOB. MHOTOTPaHHHUK, ONHUCAHHBIA OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ 1iomajib cepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMH ITOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuennss uumnuHApa (mapauleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUs KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIIUHY), CeUeHUs I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHcTBe. CII0XKEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B InpocTtpaHcTtBe. KoopaumHarel Bekropa. IIpocreiimue
3a7ayd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKalspHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpauMHATHO-BEKTOPHBIA METOJ HpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHs IMporpaMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTEePU3YIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MIMU O0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJIeHa POCCUICKOro OOIIEeCTBa, MPEICTABICHUEM O MaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SBJIEHUH, NpOLEAYyp TIpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHHEM.

Ilarpuornyeckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTH, YBa)KEHUS K MPOLLIOMY
U HACTOALIEMY POCCUHCKOM MAaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOW MaTEMaTHYE€CKOW IIKOJbI, K MCIOJIb30BAHUIO ITUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHIICKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM



I[OCTI/I)KGHI/Iﬁ HayKu U ACATCIIbHOCTBIO y‘IéHOI‘O; OCO3HAHUCM JIMYHOI'O BKJIaJla B IMOCTPOCHUC
YCTOMYMBOTO OYmyIIEro.

JcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM  OTHOIIEHHEM K  MHpPY, BKJIIOYas OCTETHKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPEIICHUN, PaACCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYECKUM acIlieKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMCHHUSI NPHUMEHSITh MAaTEMAaTHYCCKHE 3HAaHUS B HWHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a >XU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUH M OTIbIXA, peryisipHas (usmueckas
aKTI/IBHOCTL); (1)I/I3I/I‘-ICCKOI‘O COBCPIICHCTBOBAHUS, IIPU 3aHATUAX CHOpTHBHO-O3I[Op0BHT€JIBHOfI
JeSITeITbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYHY, OCO3HAHHEM IICHHOCTU TPYAOJIOOUS; WHTEPECOM K Pa3IMYHbIM
chepam pohecCHOHATLHOW ACSITENLHOCTH, CBSI3aHHBIM C MAaTEMATHKOW U €€ MPUIIOKEHUSMH,
YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTreMaTHdecKomy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PCIICHUHU ITPAKTUYICCKUX 3a1a4 MaTeMaTHU4ECKOU HaIpaBJICHHOCTHU.

JK0JIOTHYECKOE BOCITUTAHUE:

Cq)OpMHpOBaHHOCTI)IO SKOJIOTUYECKOU KYyJbTYpPbl, INOHUMAaHHWEM BJIMAHUA COLHAIIBHO-
9KOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOIAHON M COIMAIBHOW CpENbl, OCO3HAHHEM
MIO0ATBHOTO — XapaKTepa JKOJOTMYECKHX  MpoOJieM; OpUEHTAlWed Ha  MPUMCHCHHE
MaTeMaTHYECKUX 3HAHUHU I PEUICHUS 3alla4 B 00JIACTH OKPY)KAIOILICH Cpeibl, MJIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCJIEACTBHUM JJISI OKPYKAOUIEN CPEbI.

LleHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
qeJIOBEUECKON JACATCIIbHOCTH, OTAIlOB eé Pa3sBUTHA U 3HAYMMOCTHU IJId pa3BUTHUA LUBHIIN3AllUU,
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH M MaTeMaTH4YeCKOW KyIbTYpOW KaK CpPEJACTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBJISATh MPOSKTHYID H HCCIEAOBATEIBCKYIO JIEATSIBHOCTh
WHAWBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOSHHS IPOrpaMMbl ydeOHOro mpeamera «MaremaTuka»
XapaKTepU3YIOTCS  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHBIMU — Pe2yNsmUEHbIMU
oeticmeusMuU.
1) Vuusepcanvrvie nosnasamenvnsle oeicmeus, obecneyusarom Gopmuposanue 6a3o6vix
KOCHUMUBHBIX NPOYecco8 o0yyarowuxcs (0ceoeHue mMemooos NOZHAHUA OKPYICAIOue20 Mupa;,
npUMeHeHue 102UeCKUX, UCC1e008amenbCKux onepayull, yMeHui pabomams ¢ ungopmayuet).
Ba3oBnble JJornueckue aeicTBu:
® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKH MAaTEeMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOLIEHUH MEXAy MOHATUAMH; (HOPMYITHpPOBATh OIpENEsICHUs MOHITUH;
yCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KIIACCH(DHUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
U CpaBHEHHUs, KpUTEPUHU MPOBOJMMOI0 aHAIN3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh W TMPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;



BBISBIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEYNs B (paKTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpelylaraTb KPUTEPUHM JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieN1aTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKJIECHUH (IIpsIMbIe
U OT TMPOTUBHOIO), BBICTPaUBaTh APryMEHTAlMI0, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHHS U BBIBObI;

BBIOMpPATh CIOCOO pemeHus: y4eOHOM 3amayn (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
peleHns, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarebCcKHue AeiCTBUA:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCIIEOBATENbCKUA  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE MTPOTUBOpEUHE, NMpolIeMy, yCTaHaBIUBATh
HUCKOMOE U JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHIO,
MHEHHUE;

MMpOBOAUTL CaMOCTOATCIBHO CHJIaHI/IpOBaHHblﬁ OKCIICPUMCHT, HCCICAOBAHHUC II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSITENILHO ~ (OPMYyIUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
MpOoBeAEHHOTO HAOIIOACHMS, UCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEAION0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH Ae(UIUTHI UH(DOPMAIIUK, JTaHHBIX, HEOOXOIUMBIX JUIs OTBETAa Ha BOIIPOC U
JUIs PeLIeHUs 3aj1au;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBAaTh U HWHTEPIPETUPOBATh MH(POPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUpOBaTh HH(OpPMAIMIO, TPEACTaBIATh €€ B pa3Iu4HbIX (opmax,
WTIOCTPUPOBATH TpapuyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMK IO CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OClCMEUs, 00eCneuusarom coopmupo8aHHoOCmb
COUUAJIbHBLIX HABbLIKOB 06)/’{61}01/[41/!)(0}1.
Oomenue:

BOCIIPUHUMATh U (POPMYIMPOBATH CY)KJIEHHS B COOTBETCTBUH C YCIOBUSIMH U LEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHUs B YCTHBIX HU
NMUCbMCHHBIX TCKCTAX, AaBaTb MMOACHCHHA 110 X004y pPCHICHUA 3aaa4l, KOMMCHTUPOBATb
MOJIyYEeHHBIH pe3ynbTaT;

B X0/1€ 00CYKJIeHHNS 33a7aBaTh BOIIPOCHI 11O CYIIECTBY 00CYKAaeMOI TEMBI, TPOOIEMBI,
pemraeMoil  3amauM, BBICKAa3bIBaThb WJEHM, HAlleJCHHbIE HA TOUCK peIleHUs;
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYTrUX YYaCTHUKOB Avajiora,
O0OHapy>KUBATh Pa3IMyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyTupoBaTh
Pa3HOTIIACHSI, CBOM BO3PAXKCHUS;

NPEJCTaBIIATh Pe3yIbTaThl PELICHUs 3a]lau, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:



® [IOHUMAaTh W HCIOJIF30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIUBUAYATHHOU pPaOOTHI
IpU  pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATHh II€JIb COBMECTHOW JCSATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, paclpeneNsaTh BHUABI padoT,
JIOTOBApUBAThCsI, OOCYKJAaTh MpolecC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIFOJICH;

® y4acTBOBATh B IPYIIOBHIX (hopmMax pabOThl (0OCYKIeHHUsS, OOMEH MHEHHH, «MO3TOBBIE
MTYPMbI» W HWHBIE); BBINOJHATh CBOK 4YacTh padOThI M KOOPAUHUPOBATH CBOH
JNEUCTBUS C IPYTHUMH YWICHAMH KOMaH/Ibl; OIICHUBATH KA4eCTBO CBOETO BKIIAJa B 00U
MPOJIYKT MO KPUTEPHIM, CPOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vhusepcanvhvie pecynamuensle oeticmesus, 06ecneuusaionm Gopmuposanue CMulCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranu3anusi:

® COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3aa91, BEIOUPATH CIIOCO0 pEIIeHUs ¢ y4ETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIBbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX
JNEHCTBUI H MBICIUTEIBHBIX IPOLECCOB, WX pE3YJbTAaTOB; BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTa peuieHUs MaTeMaTH4ecKOi
3a7a4H;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PELICHUH 33Ja4d, BHOCHUTH
KOPPEKTUBHI B JICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX, HAHJCHHBIX
OIINOOK, BBISBIICHHBIX TPYTHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUSAM, OOBSACHATH MPHUYUHBI
JOCTHKEHUSI WIM HEIOCTHKEHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

OnepupoBaTh NOHATUAMH: TOUKA, MPsAMasi, INIOCKOCTb.

[TpyMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IPU PEIICHUN I€OMETPUYECKHUX
3azad.

OnepupoBaTb NOHATHAMU: NAPAVIEIBHOCTh M MNEPHEHAUKYISPHOCTh MpPSAMBIX U
IUIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacioIokKeHHe NPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JBYTPaHHOI'O yIJia; JMHEHHBIN yroJl ABYTPaHHOTO YIJIa; IpagyCcHas Mepa IBYITPaHHOIO yrIJa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBIMYKJIBI MHOTIOIPaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BH/bI MHOTOTPAaHHHUKOB (MHMpaMUAa; MpU3Ma, MPSMOYTOJIbHBIN
napajenenurnes, Kyo).

KnaccuguiupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS JUISl  KJacCU(pUKALUU
(BBIMYKJIBIE W HEBBITYKIblE MHOTOTPAHHUKHU; TPABHJIbHBIE MHOTOTPAHHUKHU; MpsIMble U
HAKJIOHHBIE TIPU3MBI, TapajlieIenUuIe/Ibl).

OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSCHATH MPUHITUATIBI TOCTPOEHUS CEYCHUH, UCTIONB3YsI METOJ] CJICIOB.

CrpouTh ceueHHs] MHOTOIPAaHHHKOB METOJOM CJIEJO0B, BBIOIHATH (BBIHOCHBIE) IJIOCKUE
YepTekKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.



Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOJbl TPH PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHUE PACCTOSHUM MEXIy IBYMs TOYKAMH, OT TOYKU JO
OpSAMOH, OT TOYKH A0 IIIOCKOCTH, MEXK/Ty CKPEIINBAIOIIUMHUCS TPSMBIMH.

Pemate 3amauM Ha HaxOoXJIEHHE TEOMETPUYECKMX BEIMYMH MO oOpasuam Win
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOJbl TPU PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJ7[ad Ha BBIYMCICHHE YITIOB MEXIY CKPEUIMBAIOIIUMHUCS MPSIMbBIMH, MEXKIY
IPSMOH M TUIOCKOCTBIO, MEX/Ty TNIOCKOCTSIMH, JABYTPAHHBIX YIJIOB.

Boraucnare 00bEMBI U TIJIOMIAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IpU3Ma, MUpPaMUIa) ¢
npuMEeHEHHEeM (OpPMYI; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOIIAASIMU ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCb M IIOCKOCTb
CUMMETPHH; EHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBEI.

N3Bnekath, mpeoOpa3oBBIBATh U WHTEPIPETUPOBATH MH(POPMALHIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumeHsAThr TeoMeTpuuYecKHe (aKThl s pEHIeHHs CTEPeOMETPUYECKUX  3ajad,
IPEIOIarafoIluX HECKOJBKO IIaroB pEeIIeHUs, €CIM yCIOBUS NMPUMEHEHHs 33/JaHbl B SIBHOU
dopwme.

[TpuMeHSATh TpOCTEHIINE TPOTPAMMHBIE CPEACTBA W AJNEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUECKHX 3a/1ad.

[lpuBoNUTH, TpPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U IKU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHATh TOMYYEeHHBIC 3HAHWS HA IMPAKTHKE: aHAIM3HPOBATH pEabHBbIC CUTYAIlMH H
NPUMEHATh W3YYCHHbIE TOHSATHA B  TpOLECCe IOMCKA  PEHICHUS  MaTeMaTHYeCKH
chopMyITHPOBaHHOW MPOOIEMBI, MOAEITHPOBATH PEANbHBIE CHTYyallMd Ha S3BIKE T'€OMETPHH,
UCCJIEI0BAaTh MMOCTPOCHHBIE MOJENIU C HMCHOJb30BAHHEM T€OMETPHYECKHX IMOHATHH U TEOpeM,
ammapara anreOpbl; penaTth NpakTHIECKHUe 3a7aui, CBI3aHHBIE C HAXOKICHUEM I€OMETPUIECKIX
BEJINYHMH.

11 KUIIACC

OmnepupoBatb MOHSITUSMU: UIHHIpUYECKast MTOBEPXHOCTb, oOpa3ymoiue
LWIMHPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHMUECKON
MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIP, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccudumupoBars B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbraucnsate 00bEMBI U TUIOIMIAIU TTOBEPXHOCTEM TeN BpallleHUs, TEOMETPUUYECKUX TE C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy M OMHCAHHBIN OKOJIO
chepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCHATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
Te.

N3o0paxarh u3ydaembie (UTYpHl OT PYKH U C TPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3Brekatb, UHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux GuUrypax, mpeiCcTaBlIeHHYIO Ha YepTexax U pUCYHKaX.



OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBbIMOMHATE IEHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXCHHUS BEKTOpa
Ha YHUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHATh MPaBUIIO MapaIeIenuIe/a.

OnepupoBaTh MOHATUSMHU: JE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YIrOJd MEXIY BEKTOPaMH, CKaISIPHOE
NPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMILIAHAPHBIC BEKTOPHI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEX/Y BEKTOpaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3aaBaTh IOCKOCTh YPaBHEHHEM B JICKAPTOBOW CHCTEME KOOPAUHAT.

[lpumensaTp reomerpuueckue (akTbl Ui PEUICHHS CTEPEOMETPUYECKHUX — 3aad,
HPENOJIAararoluX HECKOJIBKO IAroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Permath mpocTeiiiime reoMeTpuIecKue 3aa4i Ha MPUMEHCHHE BEKTOPHO-KOOPANHATHOTO
METOoJIa.

Pemate 3agayn Ha JOKa3aTE€IbCTBO MAaTEMATUYECKHUX OTHOIICHHH W HAXO0XKICHUE
TCOMECTPHUICCKUX BCIWYHH I10 06pa311aM WKW aJIrOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbLI IIPU
pEIIeHUH CTaHIAPTHBIX MATEMaTUYECKUX 3a71a4.

IIpuMeHATh IpoCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1ay.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJIE H IKHU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHbIE CUTyalud U
OPUMEHATh M3YYCHHbIE TOHATHS B  TIPOIECCE TMOMCKA  PEIICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTYallMUd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIC MOJENIN C HMCIOJb30BAHHEM TEOMETPHUYCCKHUX MOHATHH U TEOpEM,
arrapara aﬂre6pLI; peuiaTh MPAKTHYCCKUC 3aa4U, CBA3AHHBIC C HAXOXICHUCM I'COMETPUUCCKHUX
BEJTUYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaKanecmle o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypebi
1 Brenenue B ctepeoMeTpuio 10 0 1
9 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 0
[TapamienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)lmfyns{pHOCTb MPSIMBIX U 12 0 1
MJI0CKOCTEH
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1 0
5) MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YTJIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 2
11 KJIACC
KoanuecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m R — Beero KOﬁHTpOJIbHI)le HpﬁaKanecmle 06pa3oBATETLHbIC
padoThI padoThI pecypeb
1 Tena BpaieHus 12 0 1
2 OO0BEMBI TET 5 1 0
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 0
4 [ToBTOpenue, 0600MIEHNE, 7 1 0
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Koa-Bo

n/n Tewa ypoka 4acoB
1 OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MIPSIMast, TNIOCKOCTh, MPOCTpaHCcTBO. [IpaBuia n300pakeHus Ha PUCYHKAX: 1

n300pakeHMsl IIIOCKOCTEH, apauIebHbIX IPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
2 [TonsATHS: nepecekarolecs IIOCKOCTH, IEPEeCEKAIOLINECcs IpsAMasi U IIOCKOCTh 1
3 [TonsATHS: nepecekarolecs IIOCKOCTH, IepeceKaroIMecs npsMasi U IIIOCKOCTh 1
4 3HAaKOMCTBO C MHOTOIpaHHUKaMH, H300pa’keHre MHOIOIPAaHHUKOB Ha PUCYHKaX, Ha MPOEKLIMOHHBIX YepTexax 1
5) HavanbHble cBesieHus 0 KyOe U mupamuie, X pa3BEPTKU U Moaenu. CedeHnss MHOTOIpPaHHUKOB 1
6 HavanbHble cBesieHus 0 KyOe U mupamuie, X pa3BEPTKU U Moaenu. CedeHnss MHOTOIpaHHUKOB 1
7 [TonsTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHU: AKCHOMBI CTEPEOMETPUH | CIEICTBHSI U3 HUX 1
8 [TonsaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH H CIIEJCTBHS U3 HUX 1
9 [TonsTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCUOMBI CTEPEOMETPUH H CIIEJCTBHS U3 HUX 1
10 [TonsiTHE 006 aKCMOMaTUYECKOM IIOCTPOEHUHN CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX 1
11 B3aumHoOe pacnonokeHue NpsiMpIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TAPAIUIEIbHBIE M CKPELUBAIOLIUECS NIPSIMBIE 1
12 Ha:paJIJIGJIBHOCTB MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapajlIebHbIE IPSIMbIE B IPOCTPAHCTBE; NapalIeIbHOCTh 1
TPEX MPSMBIX

13 [TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IpOcTpaHCcTBe: [lapaienbHOCTh IPSIMON U IITIOCKOCTH 1
14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1
15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE 1
16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 1
17 [TapanienpHOCTh MIIOCKOCTEN: NapaliieIbHbIE TNIOCKOCTH 1
18 CBolicTBa napajuieabHbIX INIOCKOCTEN 1
19 [IpocrTeiime npocTpaHCTBEHHBIE PUTYPHI Ha IMIIOCKOCTU: TETPa3ap, KyO, mapajuieenumnes 1
20 [TocTpoenue ceueHmit 1
21 [TocTpoenue ceueHmit 1
22 KonTponbhas pabota no teme "lIpsMble 1 mockocTu B mpocTpaHcTBe. [lapamiensHOCTh NPsIMBIX U MII0CKOCTEH" 1
23 [leprnieHIUKYISAPHOCTD MPSIMON U TUIOCKOCTH: TMIEPIEHAUKYIISIPHBIE MPSIMbIE B IPOCTPAHCTBE 1
24 [IpsiMbIe mapasienbHbIe U IEPIEHANKYIISIPHBIE K TTIOCKOCTH 1




25 [Tpsimble mapanienabHble U NepHEeHANKYISIPHBIE K TUIOCKOCTH 1
26 [Tpu3Hak NepHeHANKYIIPHOCTH IPSIMOM U IITIOCKOCTH 1
27 [Tpu3Hak NepHeHAUKYIIPHOCTH IPSIMOM U ITTIOCKOCTH 1
28 Teopema 0 IpsIMOiA TEPIICHIUKYIIIPHOM IITIOCKOCTH 1
29 Teopema o0 IpsIMOiA TEPIICHIUKYIIIPHOM INTIOCKOCTH 1
30 Teopema o IpsIMO¥ TePIEHANKYISIPHON TUIOCKOCTH 1
31 [leprieHAUKYNAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT IPSAMOM 710 TNIOCKOCTH 1
32 [leprieHAUKYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT IPSIMOM 710 TUIOCKOCTH 1
33 [leprieHAUKYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 710 TUIOCKOCTH 1
34 [leprieHAUKYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT IPSIMOM 710 TUIOCKOCTH 1
35 VYrabl B IPOCTPAHCTBE: YTOJI MEXAY MPAMOUN M TIIIOCKOCTHIO 1
36 JIByrpaHHbIN Yroj, TUHEHHBIA yroil ABYIPaHHOTO yriia 1
37 JIByrpaHHbIN yroJ, TUHEHHBIA yroll ABYTPAHHOTO YyIIia 1
38 [leprieHIUKYIAPHOCTD MIOCKOCTEH: MPU3HAK MEPIEHAUKYIISIPHOCTH IBYX IJIOCKOCTEM 1
39 [TepnieHAMKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK MEPIEHIUKYIIPHOCTHU IBYX IIOCKOCTEH 1
40 [TepnieHAMKYISIPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTH ABYX INIOCKOCTEH 1
41 Teopema o0 Tpéx nepneHauKyIsIpax 1
42 Teopema o TpEX mepreHANKYIIpax 1
43 Teopema o TpEX MepreHANKYIIPAX 1
44 KOHTpOJ'II:HaSI"paGOTa o reMaM "[lepneHIuKyIIpHOCTh NPAMBIX U TUIOCKOCTEN" U "YTJIbl MEXIY NPSIMBIMHU U 1
IUIOCKOCTSIMU
45 HOH{I‘TI/IC MHOT'OI'paHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOT'OI'PAaHHUKA, BBIITYKJIbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKH; 1
pa3BEpTKa MHOTOTpaHHHUKA
46 [Tpu3ma: N-yronpHast pu3Ma; TpaHd ¥ OCHOBAHMS MIPU3MBI; IPsIMasi U HAKJIIOHHASI TIPU3MBI; OOKOBas M TTOJTHAS 1
MOBEPXHOCTh MPU3MBI
47 [MTapannenenumen, MPsIMOYTOJIBHBIN IMapaJuUICIICTIAIIE U €T0 CBOMCTBA 1
48 [Mupamuna: N-yrobHas MMpaMAA, TPAHH H OCHOBAHHE THPAMUJIBL OOKOBast ¥ TIOJTHASI TOBEPXHOCTH TUPAMHU/IBI, 1
MpaBUJIbHAS U yCEUEHHAS TUPaMHJIa
49 [IpaBubHBIE MHOTOTPAHHUKHU: TIOHATHE MTPABUIBHOIO MHOTOI'pPaHHMKA; IPABUJIbHAS IPU3MA U MpaBHIIbHAS THPaMU/IA; 1

MpaBUJIbHAS TPEYTOJIbHASI MUPaMUIa U IPABUIIBHBINA TETPadaAp; Kyo




50 [IpencraBienue o npaBUIbLHBIX MHOTOIPAHHUKAX: OKTAdIP, JOJEKAdAP U UKOCAIP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, MIPSIMOM, TNIOCKOCTH. DIIEMEHThI CHMMETPUH B 1
NUpaMuJIaX, apajuieNenune ax, MpaBUIbHBIX MHOTOTPAaHHUKAX

52 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHau, yribl 1

53 [Tnomans 6oxoBoOM TIOBEPXHOCTH H MOJTHOM TIOBEPXHOCTH MPSIMOM MPU3MBI, IJIOLIA/[b OCHOBAHUH, TeopeMa 0 OOKOBOMA 1
MOBEPXHOCTHU MPSIMON TIPU3MBI

54 HJ‘IOI.I.IaI[B U6OKOBOI7I MOBEPXHOCTHU U MOBEPXHOCTH MIPABUIIBHON MUPAMUIbI, TEOPEMA O IUIOMIAAN OOKOBOM MOBEPXHOCTU 1
YCEUEHHOM MUPaMHUJIBI

55 KoHTposbHas padora 1o teme "MHOrorpaHHUKH" 1

56 [Tonsitre 06 06bEME 1

57 O0BEM TUpaMu bl 1

58 O0BEM TUpaMuIbI 1

59 O0BEM TUpaMuIbI 1

60 O0BEM TUpaMuIbI 1

61 O0bEM pU3MBI 1

62 O06bEM pU3MBI 1

63 O0BEM pu3MBI 1

64 KonTposnbHas pabora o teme "OO6bEMbI MHOTOTPAHHUKOB" 1

65 [ToBTOpenue, o600IeHNe cucTeMaTu3aius 3Hanuii. [locTpoeHne ceueHnii B MHOTOTpaHHUKE 1

66 HOBTOEGHI/IG, 0000IIeHNe cuCTeMaTH3aIHsI 3HaHWH. BBIanciieHne pacCTOsIHANA: MEXIY ABYMS TOYKaMHU, OT TOUKH JI0 1
PsIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXKIY CKPEIINBAIOIIUMUCS TPSIMBIMU

67 HToroBast KOHTpOJIbHAS paboTa 1

68 [ToBTOpeHwme, (36061ueHI/Ie CUCTEeMAaTH3aIMsl 3HAaHWA. BEIYHCICHIE YTIIOB: MEXTy CKPEIIMBAIOIIIMMHECS ITPSMBIMH, 1
MEX]y MPSIMOI U MIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIIIOB MEXKIY MIIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



11 KJIACC

' Tema ypoxka Koua-Bo

4acoB
1 Cdepa u map: HeHTp, paanyc, TMaMeTp; TIIOMIa]b MOBEPXHOCTU Chepbl 1
2 BsanmMHuoe pacrionoxxeHue chepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K chepe; iomanb chepbl 1
3 N3o6paxkenue cdepsl, mapa Ha mwiockocTu. CeueHus mapa 1
4 Hunmuaapudeckast HOBEPXHOCTh, 00pa3yoe HMIMHIPUIECKON MOBEPXHOCTH, OCh IIHIMHIPUYECKON TTOBEPXHOCTH 1
5 [{wnHAp: ocHOBaHUS M OOKOBAs IOBEPXHOCTh, 00Pa3yIoLIas U OCh; MO/ 1b OOKOBOW U MOJIHOM MOBEPXHOCTH 1
5 N300pakenue mumHApa Ha miiockocT. Pa3éprka nmnunapa. CeuyeHus LMIMHAPA (II0CKOCTBIO, apajlIeIbHON W 1

NEepIEHINKYIIIPHON OCH IMIMHIPA)
7 Konnueckast moBepxHOCTh, 00pa3yromre KOHHUECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKOW TOBEPXHOCTH 1
8 KoHnyc: ocHOBaHME 1 BepIMHA, 00pa3yromas U OCh; TUIOMIAb OOKOBOH M IOJIHON MTOBEPXHOCTH 1
9 Yceu€HHblil KOHYC: 00pa3yroIie U BHICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTh 1
10 N306paxkenue koHyca Ha miaockocTu. PazBépTka konyca. CeueHus: KoHyca (TJIOCKOCTbhIO, apayieIbHOH OCHOBAHUIO, 1 1
IUIOCKOCTBIO, MMPOXOJIAIIEH uepe3 BEpPIIUHY)

11 KomM6unarus ten BpaieHus: ¥ MHOTOIpaHHUKOB 1
12 MHororpaHHuK, OIMCaHHBIN 0KOJI0 chepsl; chepa, BiMcaHHAs B MHOTOTPAaHHUK WJIM B TEJIO BpaIllCHUS 1
13 [TonsiTne 06 06béMe. OCHOBHBIE CBOWCTBA OOBEMOB TEN 1
14 O0béM HMIMHIpa, KOHYCa 1
15 O0BEM 11apa u miomaas chepsl 1
16 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS! MEXKTY IJIOLIAIIMU IOBEPXHOCTEH, 00bEMaMH MOT00HBIX TeT 1
17 KonTtponbHast padora no Temam "Tena Bpamienus” u "O6bemsl Ten" 1
18 BekTop Ha JI0CKOCTU U B IPOCTPAHCTBE 1
19 CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB 1
20 YMHOKE€HHE BEKTOPA HA YHUCIIO 1
21 PaznoxxeHue BekTopa 1o TpéM HEKOMILJIaHApHBIM BekTopaM. [IpaBuiio nmapamienenumnena 1
22 Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHNUEM MTPABUJI ACHUCTBUI C BEKTOPAMHU 1
23 [IpssMmoyrosibHas cucTemMa KoopaAnHar B npocrpanctse. Koopaunars! BekTopa. IIpocrelimue 3a1auu B KOOpAUHATAX 1
24 Yron mexay BekTopamu. CKaIpHOE MPOU3BEACHUE BEKTOPOB 1




25 Brprumnciienne yriioB MEeXy MPSIMbIMUA U TTIOCKOCTSIMU 1
26 KoopanHaTHO-BEKTOPHBIA METOJ IIPH PEIICHUH T€OMETPHUYECKHX 3a1a4 1
27 KoHnTtpoisbHas pabota mo teme "BekTopsl 1 KOOpAUHATHI B TPOCTpaHCTBE" 1
28 IToBTOpEHME, 0000IIEHUE U cCUCTeMaTH3aus 3HaHui. OCHOBHBIE GUTYPHI, (PaKThI, TEOPEMBI Kypca IIJIaHUMETPUH 1
29 IToBTOpEeHHE, 0000IIEHUE U cCUCTeMaTH3anus 3HaHuii. OCHOBHBIE GUTYPHI, (PaKThI, TEOPEMBI Kypca IIJIaHUMETPUH 1
30 [ToBTOpenue, 0000IICeHNE U CUCTeMAaTH3AIMsI 3HAHUH. 3a/1a4uy TUIAHUMETPHH U METOJIbI UX PEIICHHS 1
31 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3AIMs 3HaHUH. 3a/1a4i TUIAHUMETPHH U METOJIbI UX PEIICHHS 1
32 [ToBTOpenue, o6o0mIeHne 1 cucTreMaTu3alys 3Hanuii. OcHOBHBIE (DUTYPHI, (DaKThI, TEOPEMBI Kypca CTEPEOMETPUHI 1
33 Hrorosas koHTpoJIbHAS paboTa 1
34 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3alNs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

w
B
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