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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOIINXCS
10 —11 xmaccoB pazpabotana Ha ocHOBe DenepalbHOrO TOCYAapCTBEHHOrO0 00pa30BaTEIbHOTO
CTaHJapTa cpemHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
IPEeIbABISEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPaJUIMIl pOCCHIICKOrO0 0Opa3oBaHUSI.
Peanmu3anus  mporpaMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBHIMH  KOMIIETECHIMSMH,
COCTaBJISIIOLIMMHU OCHOBY JJIsi CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUS, IEJIOCTHOCTh
OOMIEKYJIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI JMYHOCTH 00YJaOLIHXCS.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W NPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpaBJICHUU JIMYHOCTHOTO Pa3BUTHs OOydaromuxcs, (OpMHUpPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHUYeCKONW T'PaMOTHOCTH, M3Y4YEHHS APYTrUX YYeOHBIX IUCIMILIUH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FEOMETPUUYECKUX a0CTPAKIIUN, COOTHOIIEHUU PEaIbHOTO U HJCAIbHOTO, XapaKTepe OTPakKeHUS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTHKE
CHocoOCTBYeT (HOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBILUICHUSI, HEOOXOIUMBIX JJISl a/1allTAlliU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcst OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0Opa3oBaHMs, TaK Kak 0O0ECHeurBaeT BO3MOXKHOCTh M3YYEHHS KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUICHHE, (HOpPMUPYEMOE MpPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TE€OMETPUM M TMOCTPOCHHH IIETIOYKU JIOTMUECKUX YTBEPXKIECHUH B XOJ€ pELICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIOJB3YIOTCSl MPU pEIIeHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsx JesTenbHOCTH YenoBeka. OpHeHTalusi 4eJoBeKa BO BPEMEHU U NPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMaIbHOrO OBITHS, (hopMa OTpaXKeHHsS OKpYXKAloIEero MHupa,
yCIIOBUE  YCIHEHIHOIO TMO3HAaHUS M  aKTMBHOIO  IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIUHAET pa3Hble BUAbI YUeOHOH U TPyJ0BOM
NEeSITETIHHOCTH, SIBIISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KAdeCTB, IMOITOMY aKTyalbHa
3agada (OpMHPOBAHUS y OOYUaIOIIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPAKTUYECKON
JESTEIIbHOCTH 110 MHOTHM HAaIIPaBICHUSM.

Llens ocBOeHUS MTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUECHHS
— oOmieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYyYaroOmIMXCs 4Yepe3 obecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEUTHOTO IIPOI0JDKEHUsT 00pa30BaHuUs 110
CTHEUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIATHBIM HCITOJB30BAHUEM T€OMETPHH.

[IporpamMa mo reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOMTH
o0mre MaTeMaTHYECKUe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH W HEOOXOIUMBIE JIIs
KHU3HU B COBpeMEHHOM ol1ecTBe. Kpome 3Toro, OHu UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO



6osee ri1yOo0OKO, €Clii B JallbHEHIIEM BO3ZHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodhecCuoHaNBbHOM NeSTENbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3anad. [IpuopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHuE TNPEJCTABICHUS O TEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIHUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TejaX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHUYECKHX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
ABJICHUS OKPY>KAIOIIETO MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH U Tejla BpaIlCHHUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300pakeHHIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHWE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOJAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKUX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIEP KaHUEM;

® pa3BUTHE MHTEIUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBanue (QpYHKIHMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUYECKUX MOHSATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSX W MPH H3yYEHUU APYrUX Y4EOHBIX MPEIMETOB,
NPOSIBICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH HX HA S3BIKE
FEOMETPUM U  CO3[aBaTh TIECOMETPUYECKHE MOJIEIH, MPUMEHATh OCBOCHHBIN
FEOMETPUUYECKUH ammapar Juisl pelIeHHus [PaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
UHTEPIPETUPOBATH U OIICHUBATDH MMOJYYCHHBIE PE3YIIbTATHI.

OTnMuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayaje €ro M3ydyeHus 3a7ad, pellacMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUA, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W IIPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHUPYET HIPOTEKAHWE WHTYUTHUBHBIX
IPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY HU3yUEHHIO IIPEMETA.

[Ipeamourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOU
JEATENBHOCTH. Pa3BuTHE INPOCTPAaHCTBEHHBIX MPEACTABICHUM Yy ydallUXcs B Kypce
CTEepEOMETPUH MPOBOJUTCS 3a CUET PEIlIeHHUs 3a7a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAMUTCS C
OMOpO Ha HArJISAHOCTh, & ONEPUPOBaHUE O0Pa30M — B YCJIOBUSX OTBJIEYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPIKaHNU.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUECKUX YMEHUN paclpeesnsieTcsi He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHHUSM, HO W MO rojaM oOy4yeHHs Ha YpPOBHE CpeIHero oOIIero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpee’EHHbIM M0 TogaM 00y4deHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YyTOOBl ~ OBJIAJICHHE TE€OMETPUYECKHMMH  TOHATUSIMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY r€OMETPUIECKHX MPEACTABICHUI 00yJaroImnXcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, Bcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, npsiMasi, IJI0CKOCTh, pocTpaHCcTBoO. [loHaTue
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosokeHue npsiMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, apajlieIbHbIE U
cKpelmuBawpIuecs npsambslie. llapannenbHOCTh NpPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IpsAMbIE B IPOCTPAHCTBE; MApAJJIENIBHOCTh TPEX NPSMBIX; MHapauIeIbHOCTh
OpSIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMHU CTOPOHAMH; Yrojl MEXKIy HIpSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTel. [IpocTeiimume mpocTpaHncTBeHHbIE PUTYpPhI HA MIIOCKOCTU: TETPAdP,
KyO, mapajuieNienuIe; MoCTpOeHNe CeYCHU.

[lepneHUKYISIpHOCTE HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSpHBIE MpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NapauleJbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIpU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JUHEHHBINA yron AByrpaHHoro yria. [lepneHaukyiasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU IO
IUIOCKOCTH, PAcCTOSHUE OT NPSIMOM A0 TUIOCKOCTH, NpOeKUUs (GUTypbl Ha IIOCKOCTb.
[TeprnieHAUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

MHoOrorpaHHuKHu

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBINYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yronbHasi npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MPsiMasi U HAKJIOHHAsI IPU3MbI; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBIL.
[Tapannenenunen, NpsMOYroJIbHBIN Hapajuiesienunes U ero cpoiictBa. [Iupamupa: n-yronapHas
nupaMua, TpPaHU M OCHOBaHUE NUPaMU[bI; OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMHUJIBI;
IpaBWIbHAasg M yceu€HHas MNHpaMuAa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOIPAHHUKHU: TOHSITHE MPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJia; MpaBUjIbHAas TPEyroibHas MUpaMuia U IpaBUWIbHBIN TeTpadap; KyO. Ilpencrasienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBl U
MUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMeHTbl CAMMETPUH B TUpaMuJax, napajuieienuneiax, IpaBuIbHbIX MHOTOIPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHWW, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIbHON NHUpaMuAbl, Te€OpeMa O IUIom@aau yceu€HHol mnupamuibl. [loHstHe 06 oObEMeE.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXAY IUIOMIAISMHU MOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, O0O0pa3yloIMe UWIMHAPUYECKONH TOBEPXHOCTH, OCh
UIMHIPHYECKON moBepxHOCTU. L{UmnHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00Opa3yromias u
0Cb; IJIOIIab OOKOBOW M MOJTHOW MOBEPXHOCTH.



Konnueckasi MoBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromas M OCh; IJIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMeTp; IJIOLIAAb IMOBEPXHOCTH cdephl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIabs chepol.

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

KomOunanuu Tten BpalieHWs ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJO
cdepsrl; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Tel. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ riomaab cepsl.

[TonoGubie Tena B mpoctpancTBe. COOTHOUICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauiebHO MW NEPHCHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKoCTH U B nipocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEUCTBHI C BEKTOPAMH.
IIpsmoyronbHas cucrema KOOpAMHAT B mnpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a7layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHNH T€OMETPUYECKUX 3aay.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pEe3yNbTAaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOYdYalOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKIAaHCKOTO OOIIeCTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMSIMHU M HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUHUCKOM TPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHUS K IPOLLIOMY
U HACTOSILIEMY PpOCCUHWCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTM>)KEHUN HAyKW U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

3CTETUYECKUM  OTHOILLIEHHEM K  MHUpPY, BKIIOYAas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, PpacCyXACHHUH; BOCHPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3jIuyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/0POBBIO
(310poBo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryisipHas (usnueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3IHMYHBbIM
chepam npodhecCuOHATBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE
JKU3HEHHBIE IUJIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4eCcKOMY OOpa3oBaHHUIO H
caM000pa30BaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
peLIeHNN IPaKTUYECKUX 3a]1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYNbTYpbl, IMOHUMAHUEM BIUSHUS COLHUAIbHO-
HDKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHUE MPUPOJHONM U COLMAIBHOU CpEAbl, OCO3HAaHUEM
100aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOsieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHUECKUX 3HAHMUHN I pelIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEIACTBUN JUIsl OKPYXKAIOIEN CPEBI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTH4ecKod HAayKu Kak chepbl
YEJI0BEYECKON NIEATENIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINN;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEACTBOM II03HAHUS



MHpa; TOTOBHOCTBIO OCYIIECTBJISTH TPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEeIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MIPOTPAMMEI y4eOHOTO mipenMeTa «MaTeMaTHKa
XapaKTepU3YIOTCS  OBJAJICHUEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU, — YHUBEPCANbHOIMU — De2YIAMUGHbIMU
oelcmeusimu.

1) Vuusepcanvuvie noznasamenshsie oelicmaus, obecneyusarom gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YUaArOWUXcsi (0CBOeHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueli).

Ba3oBble JJornueckue aeiicTBu:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIIEHUH MEXIy MOHATUSIMHU; (HOPMYIUPOBATH OMpEACIICHUS TOHSATHI;
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCH(HUKAIMN, OCHOBAHHS JJIsi 0000ICHHUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIN3A;

® BOCIPUHHMATH, (OPMYITUPOBaTh U NPEeOOPa30BHIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTPHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIC;

® BBIBIIATH MATEMATHUYECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHSX W YTBEPXKACHUSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH ¥ MMPOTHBOPCUHIi;

® JleNaTh BBIBOJBI C HMCIIOH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSTEIHHO JJOKA3aTeIbCTBA MATCMATUUYCCKUX YTBEPKIACHUH (TIpsIMBbIC
U OT TPOTUBHOTO), BBICTpPAUBATh apryMEHTAIMI0, MPHBOIAWTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpATh CIOCOO pelieHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBbie ucciiegoBaTe/IbCKHE 1eUCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIICIOBAaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OOBbEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh O0OOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBEIEHHOTO HAOIOCHMS, UCCIEAOBAHUS, OIECHUBATh JTOCTOBEPHOCTh MOYUECHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH TIPEITOJIOKCHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JCPUIUTHI HHOOPMAIIUN, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOMPOC H
JUTS PEIICHUS 33]1a9H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHHUKOB PA3NUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMaTU3UPOBATh U HUHTEPIPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIPEJICTaBIICHHUS,



CTPYKTYpUPOBaTh HMH(OpMAIUIO, TMPEACTaBIATh €€ B pa3uyHbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCMBUs, 00ecneyusarom chopmuposaHHoCms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYCHHBIA pe3yibTarT;

B X0JIe 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOW TeMbl, IPOOIIEMBI,
pelaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUs;
COIMOCTABJIAITh CBOU CYXKIEHUS C CYXKACHHUAMHU JpPYIMX YYacTHUKOB JHMAaJIOra,
0oOHapyKUBaTh Pa3IMune U CXOJACTBO MO3ULUI; B KOPPEKTHOH opme GOopMyIHpOBaTH
pa3HoOIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a/1aui, SKCIIEPUMEHTA, UCCIEN0BaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAlUN U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh U MCHOJb30BaTh INPEUMYIIECTBA KOMAaH/IHON M MHAMBUAYaJIbHON pabOThI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JESITEIbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacnpeneisaTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh TMpOLECC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJIbKUX JIIOIEH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHUs, 0OMEH MHEHHUH, «MO3TOBBIE
LITYPMb» W UHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHUPOBATH CBOU
JeMCTBUS C IPYTHMH YICHaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIHA
IPOAYKT IO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

3) Vnusepcanvnuie pezynamuenuie delicmsus, obecneuusaiom @Gopmupo8aHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 peleHus ¢ y4éToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOM MHOpMAIIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMU II03HABATENbHOM peQIeKCUM Kak OCO3HAHHS COBEpPIIAEMBIX
JNEHCTBUI M MBICIUTENbHBIX IPOLIECCOB, WX pEe3yNbTaToOB; BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yiabTaTa PELIEHUS MaTeMaTHYeCKON
3a/1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pEe3yJbTaTa LEIM U YCJIOBUSAM, OOBACHATH NPHUYUHBI
JOCTMDKEHUSI WIIM HEIOCTHMKEHHUSI Pe3y/IbTaTOB JIEATENbHOCTH, HAaXOAWTh OILUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC



OnepupoBaTh MOHATUSAMH: TOUYKA, IPAMast, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUECKHUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHINKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacloI0kKEeHNE MPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JIBYTPAaHHOTO YyIJIa; JIMHEHHBIN Yol ABYTPAHHOTO YIJia; rpaayCcHasl Mepa JBYTPaHHOTO yIJia.

OnepupoBaTh MOHSATHUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUJIbHBIM MHOTOIpPaHHUK.

PacrioznaBath OCHOBHBIE BHBl MHOTOTPAHHUKOB (MHpaMuUia; MpU3Ma, MPSMOYTOIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHUS IS KIIACCU(UKAIUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHHUKHU; TPAaBUJIbHbIE MHOTOTPAHHUKH; TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TIAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSAMU: CEKYIasi TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJL CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) ILIOCKHE
YEepTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHX BEIMYMH 1O oOpasuaMm MiId
QITOpUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKHE METOJbI IMPU PEHICHUH CTaHIapTHBIX
MaTeMaTHUYeCKUX 3aJad Ha BBIUMCICHHE PACCTOSHUNW MEXAY ABYMS TOYKaMH, OT TOYKH IO
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEX/Ty CKPEIIUBAIOIIUMUCS TIPSIMBIMH.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHX BEIMYMH 1O oOpasluaMm WId
QITOPUTMAaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKHE METONbI TMPH PEHICHUH CTaHIapTHBIX
MaTeMaTHUYECKUX 3aJa4 Ha BBIYHMCICHHE YIJIOB MEXAY CKPEIIUBAIOLIUMUCS MPSMBIMH, MEXKIY
IPSMOM U TUIOCKOCTBIO, MEX]Ty IIIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMua) ¢
npuMeHeHHeM (GOpMyJ; BBIYHCISATH COOTHOIIEHHS MEXIy IUIOMAAIMUA TIOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTH
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux GuUrypax, mpeCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

[IpumensTh reoMeTpuveckne (GakThl JUISI PEHNICHHS CTEPEOMETPUYECKHX — 3aad,
MPEMONIarafolIuX HECKOJbKO IIIaroB PEUICHHs, €CU YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOUN
dbopwme.

[IpuMeHsTh TpOCTeHIne MPOTrpaMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUECKUX 3a/1ad.

[IpuBoaUTH, TpHUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC H JKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpumeHsTh MONyuYeHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATh pPEallbHBIE CUTYallUd H
OPUMEHATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IMOWCKA  PEIIeHUS  MaTeMaTHYeCKH
c(OpMyIUPOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaTbHbIE CHUTYAI[Md HA S3BIKE TEOMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJEN C HCIOJIb30BAaHUEM T€OMETPUYECKHUX TIOHSTHH U TEOpEM,
amnmapara anreOpsl; peniaTh NPakTUYECKUE 3aauu, CBI3aHHbBIE C HAXOXKICHHEM FeOMETPHUECKHIX
BEJIMYMH.

11 KUIIACC



OnepupoBaTh MOHATUSIMU: HUJIUHApUYECKast MTOBEPXHOCTb, oOpa3yomue
[WIHHIPAYECKON TTOBEPXHOCTH; IIJIMHIP; KOHUYECKAsi TOBEPXHOCTH, 00Pa3yIONINe KOHHUECKON
MOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

PacnioznaBats Tena BpaimeHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS Tell BpallleHuUs.

KnaccudunupoBaTs B3auMHOE pacroiokKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAHME CErMEHTA, BBICOTA CETMEHTA;
IaPOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TNl C
npUMeHEeHHEeM (HOpMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B c(hepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIlICHHUS.

BBIYHCIATE COOTHOIICHUS MEXKIY IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
TeJ.

N3o0paxkarh u3ydaembie (PUTYpbl OT PYKM M C TNPUMEHEHHEM HPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIC) IIOCKUE YEPTEIKH M3 PUCYHKOB IMPOCTHIX O0BEMHBIX (GUTYD: BUJI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI T€J BPAI[CHHUS.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpecTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTBE.

BbINIONHATE 1EMCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1aJaf0T.

[IpuMeHsATh npaBUIIO NapasuieenuIea.

OrnepupoBaTh MOHSATHUSAMU: JCKAPTOBBI KOOPAWUHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroyl MEXIYy BEKTOPaMH, CKaIsIpPHOE
MIPOU3BEJCHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB U ITPOM3BEAEHUE BEKTOPA HA YUCIIO, YIOJI MEXKIYy BEKTOPAMH,
CKaJISIPHOE MPOMU3BEACHUE, PACKIIAIBIBATH BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTh TeoMeTpudeckue (aKThl a8 pEeHIeHUsT CTEPEOMETPUUYECKHX — 3ajad,
MpEeANoaraloluX HECKOJIbKO IIaroB PEIICHUs, €CIM YCIOBHUS NMPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

Pewars npocreiime reoMeTpuIeCKUe 3a1a4i Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
METO/1a.

Pemate 3agauM Ha JOKa3aTe€NbCTBO MAaTEMAaTMYECKUX OTHOLUEHUH M HaXOXICHUE
TEOMETPUUYECKUX BEJIUYHMH IO 00pa3laM WM aJrOpUTMaM, TPUMEHSS U3BECTHBIE METOJBI MPHU
PELICHUH CTaHAAPTHBIX MaTeMAaTUUECKUX 3a]au.

[IpuMeHsATh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1ay.

[IpuBomMTH MNpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE M KHU3HH,
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IprMeHsATh MOJTyYEHHBIE 3HAHUS HA MPAKTUKE: AHAJIU3UPOBATh PEAIbHBIE CUTYAllMU W
NPUMEHATh U3Y4YEHHBbIE TMOHATHUS B  IMPOLIECCE IOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyTUpPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEATbHBIC CUTyaIlMd Ha SI3BIKE TC€OMETPHH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJEIU C UCIIOJIb30BAHUEM I€OMETPUUYECKUX IMOHATHUH U TEOPEM,
ammapara aJireOpbl; penaTh MPaKTUIECKUE 3a/1a9d, CBSI3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKHIX
BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoimuecTBo
Ne 4acoB dueKkTpoHHbIe (LM (POBbLIE)
HaumeHnoBaHue pa3iesioB M TeM IPOrpaMMBbl
n/n KouTpoabHubie oOpa3oBaTe/ibHbIE pecypchl
Bcero
padoThI
1 BBenenue B crepeoMeTpuro 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepneHUKyYISIPHOCTD NPSAMBIX U INIOCKOCTEN 12
4 VYTriel MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

KouunyecTBo
Ne HanmeHoBaHMe pa3jeioB U TeM 4acoB DJIeKTpPOHHbIe (LM (POBHIe)
n/n NMPOrpamMMbl Beero KouTpoabubie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 Tena BpameHus 12
2 OOBEMBI TET 5 1
3 BekTopsl U KOOpAMHATEHI B 10 |
MIPOCTPAHCTBE
4 [ToBTOpeHME, 0606HI€HIEG, 7 1
CUCTEeMaTH3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

NnapajiCJIbHbIC U CKPCIIUBAIOIIHUECCH IIPAMBIC

10 KJIACC
Ne Tema ypoka KoaH1ecTBo DJIeKTpOHHbIe NN (ppoBbIE
n/n o0pa3oBaTesbHbIE PeCypchl
4acoB
OcCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMast, IIOCKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n3o0paxeHuns Ha pUCYHKAX: U300paKeHUs IIJIOCKOCTEH, 1
napajieNIbHBIX MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
) [IpaBuna n3o0paxeHuns Ha pUCYHKAX: U300paKeHUs IJIOCKOCTEH, |
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA
3 [TonsTHs: nepecekaroLecs MIOCKOCTH, ITepeceKaroLecs npsaMas 1 II0CKOCTh 1
4 3HAKOMCTBO C MHOTOI'paHHUKAMHU, U300pakeHe MHOTOIPaHHUKOB Ha PUCYHKAX, |
Ha MPOEKIIMOHHBIX YePTEkKaAX
5 HauanbHble cBeieHus o KyOe U nupaMujie, ux pa3BepTku U Mosenu. CedeHus |
MHOTOTPaHHHKOB
6 HauanbHble cBeieHus o Ky0e U nupaMu/ie, ux pa3BepTku 1 Mojenu. CedeHus 1
MHOT'OI'PaHHHUKOB
7 [TonsiTrie 06 akCMOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI :
CTEpEOMETPUH
g [Tonarue 06 akcHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUU: CIICACTBUS U3 :
aKCHOM CTEPEOMETPUH
9 Pemenue 3a1au ¢ UCIOJIb30BAHUEM AKCHOM CTEPEOMETPHU U CIEICTBUN U3 HUX 1
10 [IpyMeHeHre akCHOM U CJEe/ICTBUN U3 HU3 MIPH PEIICHUH 3a7a4 U UX :
UCIIOJIb30BAaHUE B JJOKA3aTENbCTBAX
11 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, 1




[TapanmnensHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapasuiebHbIe

12 IpsIMbIE B IIPOCTPAHCTBE; NapaUIEIbHOCTD TPEX MPAMBIX !

13 [TapaymienpHOCTB MPSAMBIX U IIOCKOCTEN B IpocTpaHcTse: [lapamiensHocTs 1
IIPSIMOM U TUIOCKOCTH

14 VYIuibl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 VYron Mexay nNpssMbIMU B IPOCTPAHCTBE 1

16 Brruucnenue yrioB Mexay IpsIMbIMU B IIPOCTPAHCTBE 1

17 [TapaymienpHOCTD MIIOCKOCTEN: MapaliebHble INIOCKOCTH 1

18 CaoiicTBa mapayyIeIbHBIX TUIOCKOCTEH 1

19 [Tpocreiimue npocTpaHCcTBEHHBIE PUTYPBI HA IUIOCKOCTU: TETPA3p, KYO, 1
napajuiesenunes

20 [TocTpoeHue ceueHunit, IPOXOIAIIUX YEPE3 TPHU TOUKU 1

21 [TocTpoeHue ceueHnii: METO CIIEIOB 1

2 Konrponbnas padora no reme "[IpsiMble 1 IIOCKOCTH B TPOCTPAHCTBE. |
[TapamienpsHOCTh NPSAMBIX U INIOCKOCTEN"

3 [lepneHuKyISIpHOCTH NPSAMOM U MIOCKOCTH: MEPIEHANKYISIPHBIE MPSIMbIE B |
IIPOCTPAHCTBE

24 IIpsiMbIe mapaiienbHble K INIOCKOCTH 1

25 [IpsiMbIe EpIIEHIUKYIISAPHBIE K TUIOCKOCTH 1

26 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMON U IITIOCKOCTH 1

7 Pemenue 3anau no teme: «IIpu3Hak nepneHIMKyJISIpHOCTH MPSIMON U |
IJIOCKOCTH

28 TeopeMa 0 IpsIMO MEPIIEHANKYIIPHON IITIOCKOCTH 1

29 TeopeMa 0 IpsIMOM EPIIEHAUKYIAPHON INIOCKOCTH 1

30 IIpumeHeHne TeopeMsl O MPSAMOU MEPIEHUKYISIPHON IIIIOCKOCTH MPU |
peleHn3anaq

31 [IeprieHAUKYSAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH 1




32 [leprieHAMKYISIp M HAKJIOHHBIE: PACCTOSIHUE OT MPSMOU JI0 TIJIOCKOCTH 1

33 Pemenue 3anay Ha Temy: «llepneHauKkynsp 1 HAKJIOHHBIE» 1

34 Pemenue 3anad Ha temy: «llepneHaIuKyIap U HAKJTOHHBIE)» 1

35 VYTl B IPOCTPAHCTBE: YIoJl MEXAY NPSAMOUN M TIIIOCKOCTHIO 1

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIiia 1

37 Brlunciienre TMHEHHOTrO yriia ABYTPAHHOTO yTJiia 1

38 [TeprieHAUKYASIPHOCTD IIOCKOCTEN 1

39 [Ipu3Hak nepneHauKyIIpHOCTH ABYX IJIOCKOCTEN 1

40 Pemenue 3agau no reme: «llepneHIUKyISIPHOCTD MIJIOCKOCTEN: TPU3HAK |
NEPIEHIUKYISIPHOCTU ABYX INIOCKOCTEN»

41 Teopema o Tpéx nmepneHAUKYIspax (mpsmas) 1

42 Teopema o Tpéx nepneHAUKyIsIpax (oOpaTHas) 1

43 Pemenue 3a1au ¢ NpuMEHEHNEM TEOPEMBI O TPEX MEPIEHANKYIIAPAX 1

44 KonTposabnas pabora o Temam "lleprneHuKyIspHOCTD MPSMBIX U MJIOCKOCTEN" |
1 "YTIIBI MEXIY IPSIMBIMU U TUIOCKOCTSIMH"

45 [ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PaHHUKA, BBIITYKJIbIE U |
HEBBIITYKJIblE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA

46 [Ipusma: n-yronbHasi npu3Ma; rpaHd U OCHOBAHHUSI IPU3MBI; IpAMast U |
HAKJIOHHAs TTPU3MBIL; OOKOBAsI U MOJIHASI TOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsAMOYToJIbHBIN apaIeNICUIE] U €r0 CBONCTBA 1

43 [Mupamuna: n-yronpHasi mupaMuaa, TpaHU ¥ OCHOBaHHE MTUPAMHUJIBI; OOKOBAs U 1
MOJIHAsl TOBEPXHOCTh MUPAaMUIbl; IPABUIIbHAS U YCEUEHHAS TUpaMKia
[IpaBusibHBIE MHOTOTPAaHHUKU: MTOHSATUE TPABUILHOTO MHOTOTPaHHHUKA;

49 MpaBUJIbHAs MIPU3MA U MpaBUJIbHAS MUPAMUJA; TPABUIIbHAS TPEYTOJbHas 1
NUpaMuJia ¥ MPaBUIIBHBINA TETpadap; Kyo

50 [IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX: OKTA3p, JOJAEKa’Ap U |

UKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBLHO TOUKH, IPSIMOH,

51 IUIOCKOCTH. DJIEMEHThl CHMMETPUHU B IIMPAMUJIAX, TapajuIeenUIeax, 1
MpaBUJIbHBIX MHOTOTPaHHUKAX

52 Bprumnciienre 3J1eMeHTOB MHOTOIPAaHHUKOB: pEOpa, JUaroHaau, yriibl 1

53 [Tnomans OOKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MTPHU3MBI, |
IUIOINAAb OCHOBAHHIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI MPU3MBI

54 [Tnomans 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTU MPABUIIBHOMN MUPaAMUIbI, |
TeopeMa O IUIoLaau OOKOBOM MOBEPXHOCTH YCEUEHHON MUPaMUIbI

55 KoHTposbHas pabota mo teme "MHOrorpaHHUKH" 1

56 [Tonsarue 06 06bEME MHOTOTPaHHUKOB 1

57 O0BEM TUpaMu bl 1

58 O0bEM yceueHHOM UpamuIbl 1

59 Brruncnenue o6beMa nmupamu 1

60 Pemenue 3amau: «O0bEM TUPaAMUIBI» 1

61 O06BEM npu3MBbI 1

62 Boruncnenue o6bema npusm 1

63 Pemenne 3anau: «O0BEM PU3MBI» 1

64 KonTponabnas pabora o teme "OO0bEMbI MHOTOIPaHHUKOB" 1

65 [ToBTOopenue, o6o0IIEeHNE cucTemMaTn3aus 3HaHui. [locTpoenue ceueHuit B 1
MHOTOTpPaHHHUKE
[ToBTOpenue, o6o0IIEeHNE cucTeMaTH3alus 3HaHUNA. Brrurciienne paccTosHui:

66 MEXy IBYMsI TOUKaMH, OT TOUKH JI0 MIPSIMOM, OT TOUKH JI0 IMIJIOCKOCTH, MEKIY 1
CKPEIIUBAIOIIUMUCS TTPSIMBIMU

67 HtoroBast KOHTpoJIbHAs paboTa 1
[ToBTOpenue, 06o0IIEHNE cUcTeMAaTH3alUs 3HAaHUN. BrIurciieHne yriioB: Mexay

68 CKPEIIMBAOIIUMHUCS TPAMBIMU, MEKIY MPAMON M TIIOCKOCTHIO, ABYTPAHHBIX 1

YIJIOB, YTJIOB MEXKIY MIIOCKOCTSIMU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne Tema ypoka Koai1ecTBo DJIeKTpOoHHbIe HU(pPOBbIE
n/n o0pa3oBaTe/bHbIE PecypChl
4acoB

1 Cdepa u map: HeHTp, paanyc, TuaMeTp; IJIOMAb IIOBEPXHOCTH CHephl 1

) Bsaumnoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTeabHasl MIIOCKOCTh K |
cthepe; momaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus mapa 1

4 [{unuaapuyeckas MoBEPXHOCTb, 00pa3yroIIne UIHHIPHUECKON !
MOBEPXHOCTH, OCh IWJIHHIPUIECKON ITOBEPXHOCTH

5 [{unuHap: ocHOBaHMS U OOKOBAs MOBEPXHOCTh, 00pa3yoIlas U OCh; 1
IUI0Iab OOKOBOM U MOJHOM MOBEPXHOCTU
N3obpaxenue munuHaApa Ha TiockocTh. Pa3BépTka nunuuapa. CedeHus

6 IUIUHAPA (TI0OCKOCTHIO, MapalyIeIbHON WU NIEPIICHIUKYIIPHON OCH 1
HUJTUHAPA)

7 Konmnueckast moBepxHOCTh, 00pa3yromie KOHNUYECKOH MOBEPXHOCTH, OCh H |
BEpPIINHA KOHHYECKOW TTOBEPXHOCTH

g Konyc: ocHoBaHue 1 BepinHa, 00pa3yromas U OCh; III0Ia b O0KOBOU U 1
MIOJTHOM MOBEPXHOCTH

9 VYceu€HHblil KOHYC: 00pa3yrolie U BHICOTA; OCHOBAHUS U OOKOBas 1
TIOBEPXHOCTh
N3o00pakeHne KoHyca Ha MIOCKOCTH. Pa3BépTka koHyca. CeueHust KoHyca

10 (TUTOCKOCTHIO, MapauIeIbHONW OCHOBAHUIO, U TUIOCKOCTHIO, TIPOXOISAIIEH 1
yepe3 BEpIINHY)

11 KomOunarws ten BpameHuss 1 MHOTOTPaHHUKOB 1

12 MHoOTOTrpaHHHK, OMIMCAHHBIA 0KOJI0 cephl; chepa, BIUCaHHAS B 1




MHOI'OI'PpaHHUK HUJIM B TCJIO BpalllCHUA

13 [onsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI 1

14 O0BEM IUIMHApA, KOHYCa 1

15 O0BEM 1rapa u wiomaas chepsl 1

16 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY TLTOMIAISIMHI |
NOBEpPXHOCTEH, 00BEMaMU TTOJJOOHBIX Tel

17 KonTponbnas pabota nmo temam "Tena Bpamenus” u "O0bembl Ten" 1

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE 1

19 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB 1

20 YMHOXEHHEe BEKTOpa Ha YUCIIO 1

)1 Paznoxxenue BekTopa 1o TpéM HEKOMILIaHAPHBIM BeKTopaM. [IpaBuio |
napasuiesenumnena

22 Pemienue 3anau, cBA3aHHBIX ¢ TPUMEHEHUEM TTPABUJI ICHCTBUIN C BEKTOpaMu 1

3 [IpsimoyrosbHas cucreMa KOOpAMHAT B pocTpaHcTBe. KoopanHaThl |
BekTopa. [Ipocreimue 3a1aun B KOOpAMHATAX

24 VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHHUE BEKTOPOB 1

25 Boruncnenue yriioB Mex1y NpsIMbIMU U TJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METOJI TP PELIEHUN T€OMETPUUYECKUX 3a/1a4 1

27 KonTponbhas pabota no teme "BekTopbl 1 KOOpIMHATHI B IpocTpaHcTBE" 1

73 [ToBTOpenue, 06o0IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DPUTYPBI, 1
(bakThl, TEOpPEMBI Kypca IMIaHUMETPUN

79 [ToBTOpenue, 06o0IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DPUTYPBI, 1
(bakThl, TEOpPEMBI Kypca IMIaHUMETPUU

30 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIMS 3HAaHUH. 3a/1a9d TTITAHUMETPUH 1
Y METOJIbI UX PEIICHUS

31 [ToBTOpeHue, 0600IIeHNE U cUCTeMaTH3alvs 3HAaHUN. 3a7a91 TUTAaHUMETPHH 1

1 MCTOABI UX PCHICHUA




[ToBTOpenue, 06061IeHue U cucTemMaTu3anus 3HaHuil. OCHOBHBIE (DUTYPBI,

32 1
(bakThI, TEOPEMBI Kypca CTePEOMETPHH
33 HroroBast kKoHTpoIbHAs paboTa 1
34 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUsl 3HAHUI 1
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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