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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIULUIl POCCHUIICKOrO 0Opa3oBaHMUS.
PeaJII/I3aHI/I51 IporpaMmbl o0ecIieynBaeT OBJIAJICHUC KIIIOYCBbIMH KOMIICTCHIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIbHOI'O pa3BUTHA JIMYHOCTH 06yqa}0mnxcsl.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TIeOMETpMH Ha YpPOBHE CpeAHEro oomero oOpa3oBaHUS
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX pPE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JIMYHOCTHOTO PA3BUTUS OOYyYaromuXcs, (OPMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTH4YeCKONW T'PaMOTHOCTH, HM3y4Y€HUS APYrUX Y4YEOHBIX IUCIUILIMH.
PazButne y oOydarommuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FEOMETPUUECKUX a0CTPAKIIUK, COOTHOIIEHUU PEAbHOTO U HJCAbHOTO, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKON HAayKOM SIBJIEHUH U IPOLIECCOB PEAIIBHOIO MUpPA, MECTE TEOMETPUU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPaKTHKE
CHocoOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl /1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OAHMM K3 0a30BBIX TIPEJAMETOB HAa YpPOBHE CPEIHETO OOIIEro
o0pa3oBaHMs, TaK Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs Kak AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MpbllUIeHHE, (GopMHpyeMOe MpU H3YyYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILEMOYKU JIOTUYECKUX YTBEPXKIEHUI B XOJie peIIeHUs
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTeTbHOCTH 4YenoBeka. OpHEeHTalusl 4YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMaIbHOrO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO IPEeoOpa3oBaHHS  JEHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHON U TPYI0BOM
NEeSITETIBHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KAa4eCTB, IMMOATOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSI MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIAHOCTH
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— o0mieoOpa3zoBarenbHOEe U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOMIMXCS 4Yepe3 obOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHWH U
JecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEUTHOTO IIPOI0JDKEHUsT 00pa30oBaHus Mo
CHENHATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJ30BAHUEM T€OMETPHHU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA JUIA OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHH Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaroiuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0mre MaTeMaTHYECKUe YMEHUsI, CBS3aHHBIE CO CIEUPUKON T€OMETPHH U HEOOXOJAUMBIC IS
KHU3HH B COBpeMEHHOM oO1ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO



Oosee ri1yOOKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npodhecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMbl 00€CTIEUHBACTCS PEIICHHEM COOTBETCTBYIOLIMX
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 €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

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

e (QopmupoBaHHE yMEHMs PACIIO3HABATh HA 4YEPTEKaxX, MOJCISIX U B pPealbHOM MHUPE
MHOTOTPaHHUKU U TeJla BpallCHHUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha HU300paKeHHIX
IIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSMH O MHOTOIPAaHHUKAX W
TeJlax BpallleHUsl U UX OCHOBHBIMH CBOHCTBAMU;

® OBJIAJICHUE AJTOPUTMAaMH PEIICHUS OCHOBHBIX THUIIOB 3aJay; (OPMHUpPOBAHHE YMEHMUSI
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIeP KaHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIIEAOBATENbCKUX YMEHHH, KPUTUYHOCTH MBIILIICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh POSIBICHUS FEOMETPUUECKUX MOHATUHN, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKU3HEHHBIX CUTYallUAX W MPH H3yYEHUH APYTUX YUEOHBIX MPEIMETOB,
IPOSIBJIEHUS] 3aBHCHUMOCTEM M 3aKOHOMEpHOCTEW, (opMynHpoBaThb HUX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TI'E€OMETPUYECKHE MOJENH, IPHUMEHATh OCBOCHHBIN
FeOMETPUUYECKUN ammapar g pelieHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETHUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN
B HayaJle €ero u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHW30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY U3yUEHHIO TIPEIMETA.

[Ipeamourenne OTAAETCS HArNISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
NeSITeAbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydallMXcsi B  Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellleHus 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0PA30M — B YCJIOBUSX OTBJIEUEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COEPIKaHNUS.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuku», «IIpsMblie U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeesnsieTcss He TOIbKO
[0 COAEp)KaTeNIbHBIM JMHHUSM, HO W MO rojaM oOydeHHs Ha YpOBHE CpeIHEero oOIlero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yjibTaTaM OCBOEHHUS
paboueii mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIJICHHE TIE€OMETPUYECKHMMH  TOHATUSAMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO W IOCTYNATENBbHO, C COOJIIOJCHHEM IPUHLIUIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEICTABICHUA 00yJarOIInuXCs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenne reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpEOMETpUH. Touka, IpsiMasi, MII0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble TpsAMbIE B IPOCTPAHCTBE; MapaJIENIbHOCTh TPEX NPAMBIX; MapajlIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYpBl Ha MJIOCKOCTH: TETPa’Ip,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

[lepnieHAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: IEPHEHIUKYJISAPHBIE IpSMbIE B
IPOCTPAHCTBE, MpsMbIE NapauleIbHblE M MEPHEHIUKYISAPHbIE K IUIOCKOCTH, HPU3HAK
NEPIEHIUKYJIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHHUKA, BBINYKJIbIE U
HEBBINYKJIblE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronbHasi mpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAst M TOJIHAsl TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/AbI; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAasl TPEyroibHasi MUpaMuia U IpaBHIIbHBIN TeTpasp; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSAMOM, IIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMuJiax, napasuiesenuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60xoBoit
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHUN, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeOpeMa O IUlom@aau yceu€HHo mnupamuiabl. [loHsTHe 006 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[Munuaapuueckas MOBEPXHOCTh, O0O0pasyloIMe IUIMHAPUYECKONH TOBEPXHOCTH, OCh
WIMHIPHYECKON moBepxHOCTU. L{UumuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00Opa3yromias u
OCh; TUTIOIIAh OOKOBOW M TTOJTHOW MTOBEPXHOCTH.



Konnueckasi MoBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: OocHOBaHME M BeplIMHA, OOpa3yromias U OCh; IUIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliiue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIIoImaas chepol.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIUHIpA U KOHYCA.

KomOunanuu Tten BpalieHWs ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ riomaab cepsl.

[TomoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAASIMH IOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuennss uumnuHApa (MapajuieIbHO M NEPIEHIUKYJISIPHO OCH), CEUEHHUs KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUCHUs I1apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEUCTBHUI C BEKTOPAMH.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopamnHarsl Bekropa. IIpocreiimue
3a7layd B KOOpAMHAaTax. Yron Mexay BekTopamMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
PELICHUU T€OMETPUUECKUX 3aay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTuka
XapaKTEePU3yKOTCS:

I'paiknanckoe BocnnuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOY4YalOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOrO OOIIECTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSIMHU M HA3HAYECHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOILIEHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHMCKOM MATEMATHUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAyKW U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIA/Na B IIOCTPOEHUE
YCTOHYHMBOTO OYyIyILIEroO.

JcTeTHYecKoe BOCIIUTAHUe:

3CTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCyX JEHUH; BOCHPUUMYUBOCTBIO K
MaTeMaTUYECKUM aCIEKTaM Pa3IUYHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHHEe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXa, peryisapHas (usmdeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K pa3IMuHBIM
chepam npodhecCuOHATILHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp OynyIiel npodeccuu U peaar30BbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4eCKOMY OOpa30BaHHMIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUHU BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYNbTYpbl, NMOHUMAHHEM BIUSHUS COLHUAIbHO-
DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHME IPUPOJHONM U COLMAIBHOW CpeAbl, OCO3HAaHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHYECKUX 3HAHUN IS peleHHs 3a7ad B O00JIaCTH OKPYXKAIOUIeH Cpelbl, TIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEIACTBUN JUIsl OKPYKArOLIEN CPEIBI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKH, TOHUMaHUEM MAaTeMaTHYeCKOW HAyKH KakK Cepbl
YEJIOBEUYECKON NIEATENIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JJI1 Pa3BUTHUS LIMBUIN3ALINY;
OBJIAJICHUEM SI3BIKOM MATEMAaTUKM M MAaTEMAaTHYECKOM KYJIbTYpOM KaK CpEICTBOM IO3HAHUSA



MHpa; TOTOBHOCTBKO OCYHICCTBJIATH MPOCKTHYHO U  HCCICHOBATCIIBCKYIO  ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI yueOHOTO mpenMeTa «MareMaThuKa
XapaKTEpU3YIOTCS ~ OBJAJICHUEM  YHHBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbLMU
oelcmeusimu.

1) Yuueepcanvnvie nosnasamensvhsie oeticmaus, obecneuusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcsi (0CBOEHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102ULEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBu:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MATEMAaTUYCCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIacCH(DHUKAIINN, OCHOBaHHS JJIsi 0000IICHUS
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPUHHMATH, (POPMYITUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTpHIIATENIbHBIC, CIIMHUYHBIC, YACTHBIC U O0IIUE; YCIOBHbIC;

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; IpEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH M MMPOTHBOPECUHNH;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AaApPryMEHTAIMIO, NPUBOAUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBbie ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKUH  MHCTPYMEHT  ITO3HAHUS,
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
UCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro oOOBeKTa, SBICHHS, IIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMHU;

® CaMOCTOATENHbHO (OpMynUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBEIEHHOTO HAOJIOCHMS, UCCIIEAOBAHNS, OIEHUBATh JIOCTOBEPHOCTh IMOJIYUYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh TIPEIITOIOKECHHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JACPUIUTHI WHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOMPOC H
JUTSL PEIICHUS 33]1a49H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
NPEICTaBIICHUS;



2)

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMpPEACTaBIATh €€ B pa3iM4HbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuenwle oeticmeus, odecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILCHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOMPOCHI 110 CYLIECTBY 00CYKAAeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaThb MJEH, HALCJIICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJISITh CBOU CYKICHHUSI C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAJIOra,
0oOHapyKUBaTh Pa3IMyuue U CXOJCTBO MO3ULHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKEHMUS,;

IIPEJICTABIIAITh PE3YJIbTAThl PELICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh U MCHOJb30BaTh INPEUMYILECTBA KOMAHIHOM M MHAMBHUAYyaJbHOW pabOTHI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JAESITEIbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoOT,
JIOTOBApUBATHCS, OOCYXJIaTh IMPOIECcC W pe3yyibrar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00Cyk1eHus1, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00N
MPOIYKT IO KPUTEPHUSM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvhvie pezynamusnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1auk, BHIOMPATh COCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMaLIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPILIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIPOLEcCa M PE3yJIbTara PELICHHUs MaTeMaTU4eCKOU
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTbH IIPH PELIEHUM 33aJa4l, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAJICHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pEe3yNbTaTa LEIM W YCIOBUSAM, OOBSACHATH INPHUYUHBI
JOCTMDKEHUSI WIIM HEIOCTHMIKEHHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OIIUOKY,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC



OnepupoBarh NOHATUSAMH: TOYKA, MPsAMasi, INIOCKOCTb.

[TpyuMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX NPU PEIIEHUU F€OMETPUUECKUX
3ajad.

OnepupoBaTb NOHATHUSAMU: NAPAVIEIBHOCTh M NEPHEHAUKYJISPHOCTh MpPSAMBIX U
IIJIOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacloI0KEeHNUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb NOHATHUSMHU: JBYT'PAHHBIM Yroji, TpaHU JBYTPaHHOTO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpajgycHas Mepa JBYrPaHHOIO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBIH W HEBBINYKJIBI MHOIOIDAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIILHBIM MHOTOTPaHHUK.

PacriozHaBaTh OCHOBHBIE BHbl MHOTOIPAaHHUKOB (MMpaMuja; NpuU3Ma, MPSMOYIOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui Kiaccu(UKanum
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHKHU; TPABUIbHBIE MHOTOIPAHHUKH, WPSIMbIE H
HAKJIOHHBIE NIPU3MBI, TapalIesICIUIIE bl ).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yys METO/I CIIEJI0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBITIOJNHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYD: B CBEpXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKMX BEIMYMH 1O obOpasuaM WId
aIropuT™MamM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IPU PEUIEHHH CTaHAAPTHBIX
MaTeMaTHUYeCKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU JI0 INIOCKOCTH, MEXK/1Y CKPELIUBAIOLIUMUCS TPSIMbIMH.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHX BEIMYMH 10 oOpasuaM WIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTEMAaTUYECKUX 3a/1a4 HA BBIYHCICHHE YIJIOB MEXAY CKPELIMBAIOIIUMUCS MPSAMBIMH, MEXIY
HPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TpU3Ma, MUpaMuia) ¢
IpUMEHEHHEM (OpPMYJ; BBIUUCISATH COOTHOLIEHUS MEXIy IUIOUIaJsIMHU IOBEPXHOCTEH,
00BbEMaMU MOOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh HOHATUSIMU: CHUMMETpPUS B MPOCTPAHCTBE; ILEHTP, OCb MU IIJIOCKOCTh
CUMMETPUH; LIEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPBI.

W3Bnekarp, npeoOpa3oBbIBATh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npecTaBIeHHYIO Ha YepTekax U PUCYHKaX.

[TpumensTh reoMmerpuueckue (akTbhl [ PELIEHUS CTEPEeOMETPUYECKHMX — 3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIIar0OB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SBHOU
dbopwme.

ITpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a]1a4.

ITpuBoauTh, TpHUMEpPBl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B TPUPOAE M JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

ITpuMeHATh NOJyYEeHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBAaTh PEaJbHBbIE CUTyallMM U
OPUMEHSTh HM3yYEHHbIE TIOHATHUA B  TIIpollecce IOMCKAa  pEIIeHHs  MaTeMaTU4YecKu
chopMyITMPOBaHHOW MPOOIEMbI, MOAEIUPOBATh pPEANbHbIE CHTyallud Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCHOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl; peraTh NpakTHYeCKUe 3aauu, CBI3aHHbIE ¢ HaX0XKJICHHEM IT'€OMEeTPHUECKUX
BEJIMUMH.

11 KUIIACC



OmnepupoBatb MOHSITUAMU: HWIHHpUYECKast MTOBEPXHOCTb, oOpa3ymomue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroInue KOHNIECKOH
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

PacnioznaBats Tena BpaieHus (IIIMHAP, KOHYC, cdepa U map).

OOBSCHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTa;
LIApOBOM CJIOM, OCHOBAHHUE 1IAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beruncnsate 00BEMBI U TUIOMIAIM TOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TN C
npUMeHeHueM (HOpMYyIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIUCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsl; cdhepa, BlMCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOMIaJIMU MOBEPXHOCTEH M 00bEMaMU MOJIOOHBIX
Te.

N300paxars usyuyaemble (UIYpbl OT PYKM U C IPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI TEJ BPAI[CHHUS.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINOTHATE 1EHCTBUS CIOKEHHSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHM 00J1a1af0T.

[TpuMeHsTh paBUIIO Hapaieienunea.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKAISIPHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HAa YKCIIO, YTOJ MEXKIY BEKTOPaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[TpumensTh reoMmerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHUX  3ajad,
IIPEIIOJIArat0IIMX HECKOJIBKO IIar0OB PELIEHMs, €CIIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemarp nmpocreiiiye reoMeTpuYeCKUe 3a1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
MeTo/1a.

Pemate 3amaun Ha J0KA3aTeNbCTBO MAaTeMaTHYECKHMX OTHOLIEHUH M HaXOXKICHUE
F€OMETPUUYECKUX BEJIUYMH MO 00pas3lam WIM aJropuTMam, IPUMEHSsS U3BECTHbIE METOJbI MpHU
PELICHNH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpuMeHsTh TpoCTeine MpPOorpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUHU CTEPEOMETPUUECKUX 3aau.

[IpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TOyYyeHHbIE 3HAHHUS Ha MPAKTUKE: aHAJIM3UPOBATh pealibHbIE CUTYallud U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKAa PEIIEHUS  MaTeMaTH4YEeCKH
chopMyIHpOBaHHON MpOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYyallMd Ha S3bIKE T€OMETpUH,
MCCIJIE0BATh TMOCTPOEHHBIE MOJAEIN C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IHOHATUH U TEOPEM,
anmnapara ajireOpsl; peniaTh NpakTUYecKue 3a1a4u, CBSI3aHHbIE C HAX0XJACHUEM F€OMETPUUECKUX
BEJTUYMH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpaMMblI Bcero 06H TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh MPSMBIX U TUIOCKOCTEH
3 [eprieHAUKYISAPHOCTD MPSIMBIX U 12
IJIOCKOCTEN
4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTAMU 10 1
5 MHoOTrOrpaHHUKH 11 1
6 OOBEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CeUEHMsI, PACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
1 Tena Bpamenus 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IIEHNE, 7 1
CUCTEMaTH3aIlUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

OcCHOBHBIE TIOHATHUSL CTEPEOMETPUU: TOUKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHust Ha PUCYHKAX:
n300paKeHMs IUIOCKOCTEH, MapasuieIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

TlonsTms: MEpECCKaroImureCs MI0CKOCTH,
MNEpECCKaromUecs 1mnmpAamMad U IJI0CKOCTh

KoanuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

IlonsiTus: nepeCceKarommrecs 1mIOCKOCTHU,
MEepeCcCKarommecsa npamMaa u JI0CKOCTb

3HaKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPUCYHKaX, Ha MMPOEKITMOHHBIX YEPTEKAX
HauanbHble cBefieHUs 0 KyOe U upamue,
ux pa3BEpTkU 1 Mojenu. CedeHus
MHOT'OI'PaHHHMKOB

HauanbHble cBefieHUs 0 KyOe U mupamue,
ux pa3BEépTKu U Mozenu. CeueHus
MHOT'OI'PaHHHUKOB

[TonsTHE 006 aKCHOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[TonsTHE 006 aKCHOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[TonsTHE 06 aKCHOMAaTUYECKOM
MMOCTPOEHUHU CTEPEOMETPUHN: aKCHOMBI




CTEPCOMETPHHU U CICACTBUA U3 HUX

ITonsiTre 00 aKCHOMATHYECKOM

10 MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 1
CTEPEOMETPUH U CIEICTBUS U3 HUX
B3auMHoe pacrnosioxeHue npsMbIX B

11 IPOCTPAHCTBE: MEPECEKAIOIIUECS, 1
napajJielibHble U CKpeIUBaOLINecs
npsiMbIe
[TapamienbHOCTh IPSMBIX M IUIOCKOCTEH B

12 MPOCTPAHCTBE: Mapajie/bHbIC MPAMBbIC B 1
NPOCTPAHCTBE; MAPAIUIETLHOCTD TPEX
HpSIMBIX
[TapannensHOCTh NPSAMBIX U IUNIOCKOCTEH B

13 npoctpancTse: [lapamiensHOCTh IPSIMON U 1
IUIOCKOCTH

14 VYTIubl ¢ COHANPAaBJICHHBIMUA CTOPOHAMH

15 VYron Mexay NpsSsMbIMU B IPOCTPAHCTBE

16 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

17 [TapannensHOCTh MIOCKOCTEH: 1
napaiesbHbIe TNIOCKOCTH

18 CBolicTBa napasuieibHbIX IIIOCKOCTEN 1
[Tpocreiimue npocTpaHCTBEHHbIE (PUTYPBI

19 Ha TUTOCKOCTH: TETPadp, KyO, 1
napaiesienune,

20 [TocTpoenue cevueHnit

21 [locTpoenue ceuennii
Kontponbsnas pabora o teme "lIpsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. 1
[TapamienbHOCTh NPSMBIX U TUIOCKOCTEN"

23 [lepneHAMKyISIPHOCTD MIPAMOM U 1

IJIOCKOCTHU: IICPIICHAUKYIIAPHBIC IIPSAMEIC B




MIPOCTPAHCTBE

[Ipsimble napasienbHbIe U

24 NEPIEHANKYJISIPHBIE K IITIOCKOCTH

o5 [IpsimMble napaienbHble U
NEPIECHIUKYJIIPHBIE K IIIIOCKOCTH

2% ITpu3Hak neprneHuKyJIIPHOCTH IPIMOH U
IUIOCKOCTH

27 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH

8 Teopema o0 npsIMOM NEPIIEHAUKYISIPHON
IUIOCKOCTH

29 Teopema o npsAMON NepIEHANKYIIAPHON
IUIOCKOCTH

30 TeopemMa 0 npsIMOM NTEPIIEHIUKYISIPHOU
IUIOCKOCTH
[TeprieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH
[TepieHIUKYIJIAp U HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH
[IepnieHaUKyIsp U HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOU JT0 TIIIOCKOCTH
IlepneHuKyIIsIp ¥ HAKJIOHHBIE: PACCTOSIHHAE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOU JT0 TIIIOCKOCTH

35 Vsl B TIPOCTPAHCTBE: YTO MEXILY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHENHBIN Yroil
JIBYTPaHHOI'O yTJIa

37 JIByrpaHHbIN yros, TUHEHHBIN yroi




JBYTPAHHOT'O yTJia

38

[leprieHANKYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN

39

[leprieHANKYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIECHIUKYISPHOCTH JIBYX
IJIOCKOCTEN

40

[leprieHANKYISIPHOCTD IJIOCKOCTEH:
MPU3HAK MEPIICHIUKYIISIPHOCTH JIBYX
IJI0CKOCTEN

41
42

Teopema 0 TpEX NEpPHEHANKYIIPAX

Teopema o0 TpEX NnepneHauKyIsIpax

43

Teopema 0 TpEX NEepHEHANKYIIPAX

44

45

KoHTponbHas pabora 1o Temam
"IlepnieHIUKYISPHOCTD MPSIMBIX U
wiockocTe" u "Y il MEXy NPSIMBIMH U
INIOCKOCTIMH"

IlonsaTue MHOI'OrpaHHruKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAaHHUKH pazBépTKa
MHOTI'OT'paHHUKa

46

47

[Tpusma: N-yrospHas npusMa; rpaHy U
OCHOBAHUS PU3MBL; IPSIMasi U HAKJIOHHAs
NpU3MbI; OOKOBas U MOJIHAS IOBEPXHOCTb
MIPU3MBI

[Tapamrenenunen, NpsMOYTOIbHBIN
napaJuleJIenune]l ¥ €ro CBOWCTBA

48

[Mupamuaa: N-yromapHast mupaMuaa, TpaHu U
OCHOBaHME MUPaMU/JIbl; OOKOBAs M MOJTHAS
MOBEPXHOCTh MUPAMU/IBL; TPaBUIIbHAS U
yceuéHHas mupamuia

49

HpaBI/IJ'IBHBIe MHOT'OT'PAHHUKU: IIOHATHUC




HPaBHIBHOTO MHOTOTPaHHHKA; TIPaBHIIbHAS
mpu3Ma U MnpaBujibHAaA MUPaMHA,
HpaBWIbHAS TPEYrOJIbHAS TUPAMUJIA U
NPaBWIBHBIA TETpa’Ip; KyO

[IpencraBnenue o MpaBUIIBHBIX

50 MHOTOTPaHHHMKAX: OKTadIp, JOJAEKAdIP U 1
MKOCadIp.
CuMMmeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, MPSIMOH, IJIOCKOCTH.
o1 DeMEHTHl CUMMETPUH B IMpaMuax, 1
napaiesenunesax, NpaBUIbHbIX
MHOTOT'paHHHKaX
50 Brrunciienue 37eMeHTOB MHOTOTPAaHHHKOB: 1
pEOpa, AuaroHaau, yribl
[Tnomaab 60KOBOM MOBEPXHOCTHU U MOJTHON
53 MOBEPXHOCTH MPSIMOU MPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MIOBEPXHOCTH MPSIMON TIPU3MBI
[Tnomanb 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TPABUIIbHOW MTUPAMUJIBI, 1
TeopemMa o IUIOIAA1 OOKOBOM MOBEPXHOCTH
yCE4EHHOU NMUPAMU/IBI
55 KonTponbhas pabota no teme 1
"MHororpasHuku"
56 [Tonsatue 06 06BEMeE 1
57 O0BEM TUpaMHUIBI 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHUIBI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MbI 1
62 OO0BEM ITPU3MBI 1




63
64

O0BEM IPU3MBI

KonTponbnas pabota mo teme "O0bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEHME, 000OIICHNE CUCTEMATU3AIIHS
3HaHuil. [locTtpoenne ceueHuii B
MHOTOTPaHHHKE

66

[ToBTOpEHME, 000OIIEHUE CUCTEMATU3AIIHS
3HaHUU. BeIuKciieHne pacCTOSIHUM: MEXIY
JIBYMsI TOYKaMH, OT TOUKH JI0 MPSMOii, OT
TOYKH JI0 IFIOCKOCTH, MEKITY
CKPEUTUBAIOIIMMHUCS TIPSIMBIMH

67

68

Wrorosas koHTpoJibHAs paboTa

[ToBTOpenue, 0000IIEHNE CUCTEMATH3AITUS
3HaHUN. BeIunciaeHune yrioB: MExXIy
CKPEIUIUBAIOIIMMHUCS TPSIMBIMH, MEXKTY
IPSIMOH M TNIOCKOCTBIO, TBYTPAHHBIX
YTJIOB, YTJI0B MEXIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Codepa u map: eHTp, paguyc, JUaMeTp;
IUIONIA]Tb IOBEPXHOCTH Cepbl
B3anmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTellbHask INIOCKOCTh K
cdepe; miomans cheps

N3ob6paxenue chepsl, mapa Ha
wiockoctu. CedeHus mapa

[y gprYecKas MOBEPXHOCTD,
00pa3yroIIne THHIPHIECKON
MOBEPXHOCTH, OCh IHJIHHIPUUECKOMN
TIOBEPXHOCTH

Hunuaap: ocHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias 1 OCh;
IUIONIAh OOKOBOH U MOJTHOH
MMOBEPXHOCTHU

N300paxenne nuanHapa Ha MI0CKOCTH.
Pa3Béprka nnmmnapa. Ceuenus

IUAIUHAPA (TI0OCKOCTHIO, TapallIeIbHON
WIM NIEPIEHIUKYISIPHOM OCH IMJIMHAPA)

Konuueckast moBepXHOCTh, 00pa3yroIiue
KOHUYECKOU MTOBEPXHOCTH, OCh 1
BEpIUIMHA KOHUYECKON TOBEPXHOCTH

Konyc: ocHOBaHMe U BepIlInHa,
oOpa3yolas 1 och; IIoaab OOKOBOW 1
MOJIHOM MTOBEPXHOCTHU

Yceu€HHbI KOHYC: 00pa3yromme u
BbICOTA, OCHOBAHUA U OoKoBas




IIOBEPXHOCTH

N300pakeHne KoHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, MapauIeIbHON
OCHOBAHUIO, M TUIOCKOCTHIO, MPOXOISIIEH
Yyepe3 BEPIIHHY)

11 Komb6unanus ten Bpanienus u
MHOTOTPAaHHHKOB
MHOrorpaHHyK, ONMCaHHBIA OKOJIO

12 cthepsr; chepa, BucaHHas B
MHOTOTPAaHHHK WJIM B TEJIO BPAIICHUS

13 [Tonsitne 06 00béMe. OCHOBHBIE
CBOIcTBa 0OBEMOB Tel

14 O0BéM IMHIPA, KOHYCA

15 O6bEM 11apa u miomaab cepsl
[TogoOHBbIe Tena B MPOCTPAHCTBE.

16 CooTHoOIIIEHUST MEXTY TUIOMIASIMU
MOBEpXHOCTEH, 00bEMaMHU MTOT0OHBIX TEN

17 KOHTpOJ'II)I;'IaSI Pa60Ta no remMaM "Tena
BpamieHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH M B IPOCTPAHCTBE

19 CrnosxeHue v BBIYUTaHHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHCIIO
Pasnoxenne BekTopa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napa’uiesienumnea
Pemienue 3aay, CBA3aHHBIX C

22 MIPUMEHEHHUEM TIPaBUJI AEUCTBUI C
BEKTOPAMH

23 [IpstmoyronpHast cucTeMa KOOpPAWHAT B

npoctpancTBe. KoopauHatel BeKTopa.




[IpocTeiimue 3aa4u B KOOpAMHATAX

VYron mexay Bekropamu. CKansipHOe

24 IIPOU3BE/ICHUE BEKTOPOB

o5 Brrurcnenue yriioB Mexy NPsIMbIME U
TUIOCKOCTSIMU

2% KoopauHatHO-BEKTOPHBIN METOI ITPU
pELIEHNN T€OMETPUYECKUX 3a/1a4

27 Konrponbnas padora mo reme ':PGKTOpr
Y KOOPAMHATHI B POCTPAHCTBE
[ToBTOpenue, 0600IICHUE U

28 cucteMmartusanus 3HaHui. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpEHME, 0000IICHUE 1

29 cucteMatusanus 3HaHui. OCHOBHbIE

¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpenue, 0600IICHUE U
30 cucTeMaTH3alys 3HAHUN. 3a1aun
TUTAHUMETPUH M METOJIbI HX PEIICHHS

[ToBTOpenue, 0600IIEHUE U

31 cUcTeEMAaTH3alUs 3HAHUN. 3a1aun
TUTAHUMETPUH U METOJIbI HX PEIICHHUS
[ToBTOpenue, 0600IIEHUE U
cucteMaTu3anus 3HaHuii. OCHOBHEIC

32 ¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Wrorosast KOHTpOJIbHAS paboTa

34 [ToBTOpeHue, 06001IeHUE U

cUCTEMaTH3aINs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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