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PABOYASI IPOTPAMMA
yaebnoro npexviera «I'eomerpus. baiosblil ypoBeHb

Juig o0yyarommxes 10-11 xnaccos
(CPOK peaaH3ANHH: 10 NPHHAATHA HOBOH)

PACCMOTPEHA Coctasutenu:
; J .
Ha 3ace/TaHnH IKOIbHOro MO yunTesei Ha4albHbIX KIAcCOB ;
S = e YUHTEIb MATEMATHKH
\ JIMTETh .H.5IkoBenxo / bembekas E.C

(mpotoxox ot 28.08.2023 r. Nol)
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1. NOSICHATEAbHAS 3AMUCKA
PaGouas mporpamma ydeOHOro npeamera «Auredpa no navaia MaTeMaTHUecKoro aHanwia. basoBelil ypoBeHb» (TipeaMeTHas o0ixacTs
«MaTemaTiKa») Ha yPOBHE Cpeero oduiero 00pasoBanus COCTaB/IeHa B COOTBETCTBHH C TpebOBaHHAMM:
e (MenepanbHOTO 3aKOHA OT 29.12.2012 Ne 273-13 «O0 oOpa3oBaHuH B Poccuiickoit denepanuuy;
e O BHECCHHH W3MeHenHil B enepanbHblii rocyAapCTBCHHbIH 00pa3oBaTebHblH CTAHIAPT CPE/IHETO obuero o0pa3oBaHus, YTBEPXKICHHBIH
nprkazom MukKCTepcTBa 00Pa30BAHUA W HAYKH Poccuiickoii ®enepaunu ot 17 mas 2012 1. Ne 413- 10-11km.
e  OOT COO. vrBepXKIeHHOi npHKazom MuHnpocBelneHns 0T 18.05.2023 Ne 371.
CI1 2.4.3648-20 «CasuTapHO-3TMHISMHONOI HIeCKHE TPEOOBAKS K OPraHH3alMsIM BOCIIHTAHHA H 00y4eHHsA, OT/IbIXa U O3T0POBICHHA AeTeH U
MOJIOICHHY, YTBEPAICHHBIX MOCTAHOB/IEHHEM TTTABHOTO CAaHWTapHOro Bpaya ot 28.09.2020 Ne 28;
e CanlluH 1.2.3685-21 «uruendyeckie HOPMATHBbI M TpeOOBaHUS K OOCSCMEYCHHIO GezomacHocTH W (HIH) O€3BpeIHOCTH Ul 4ENOBEKa
$akTopoB cpesibl OOHTAHHS), YTBEPKICHHbIX NOCTAHOB/ICHHEM TIABHOIO CAHHTAPHOIO Bpaya 0T 28.01.2021 Ne 2;

e OCHOBHOH 0Opa3soBaTeNbHOI MPOrPaMMbl CPeIHEro oOIIero 00pasoBaHys, YTBEPHACHHOH NPHKA30M MBOYV «CraBHoBcKas 1ikona uM. Al
I'asprnoBa» ot 29.08.2023 r.;

e yyebHOIO NUAHA CPEAHEro 0OMIEro 06pa3oBaHus, yrsepiaenHoro npukazom MBOY «CraBHOBCKaA (IKOIA HM. AT. TaBpuiosa» ot
29.08.2023 ..

e 1070XeHHs 0 pabogeii mporpaMMe, yTBepieHHoro nprkasom MBOY «Cnaeroekas mkona uM. A.l'. I'aBpuiiosa» OT 01.08.2023r. Ne283.

PaGouas mporpamma yueGHoro xypca «['eomerpus» $a30BOIO YPOBHS s OOyHaIOUIMXCS 10 -11 kmaccos pazpadoTaHa Ha OCHOBE
@enepanbHOro rocy1apcTBeHHOro 00pa3oBaTeibHOIO CTaHAapTa CPCIHero obuero 0bpa3oBaHus, ¢ Y4ETOM COBPEMCHHDBIX MHPOBRIX TPEOOBAHMI,
LIPCIbABTACMEIX K MAaTEMATHYECKOMY 00Pa3sOBAHHIO, H Tpawiuuil poccuiickoro obpasopanus. Peamusauus nporpambl oOecrneurBaeT OBIAIEHHE
KIIOUCBBIMH KOMIICTCHIMAMHE. COCTAB/SIOMAMH OCHOBY /U1 CaVMOPa3BHTHS H HENPEPLIBHOTO OOpa3OBAHMS. [ENOCTHOCTH OOIICKY/ILTYPHOTO,
JTHYHOCTHOTO H N03HABATEIHLEOTO Pa3BATHS IHYHOCTH 00YHAIOMUXCH.

HEJHW U3YYEHHA VYEBHOI'O KYPCA

Baxnocts y4efHOro Kypca TIeOMETpPHH Ha YPOBHE CPEIHCIO oOuwero oOpasopanus OOYCIOBICHA MPAKTHUECKOW 3HAUMMOCTBIO
MeTAlpeIMETHBIX M TpPEIMETHBIX PE3y/bTaToB OOYYCHHS ICOMCTPHH B HANpAaBNCHMM THYHOCTHOIO PA3BHTHS obyuarommxes, HopmupoBarus
(YHKUMOHAIBHOM MATEMATHYECKOH TPAMOTHOCTH, H3YUCHHSA APYTHUX y4eOHBIX TucHumuH, PassuTne y 00y9arOmMXCs NPaBRIBHBIX TNpeaCTaBICHIH
0 CYILHOCTH H TPOMCXOK/IEHHH I€OMCTPUYECKHX abCTPaKIHil, COOTHOIIEHHH PeallbHOrO W MICATbHOTO, XAPAKIEpe OTPAKEHHS MareMarHuecKomn
HayKo#l ABJIEHHH W TPOLIECCOB PEAILHOIO MHPA, MECTE TEOMETPUH B CHCTEME HAYK H POJIH MAaTEMATHYECKOTO MOCTHPOBAHHA B HAy4HOM MO3HAHAK
U B NPaKTHKe crnocobcTeyeT GOPMUPOBAHHIO HAYIHOTO MMPOBO33IPEHHS YUAINMXCA, @ TAKKC Ka4CCTB MBIITITCHHS, HEOOXOMMMBIX IS a7anTaluy B
COBpPEMEHHOM 0DIIeCTRE.

TeoMeTpHs SIB/ISETCS OJHHM M3 Oa30BBIX NPEJAMETOB Ha YPOBHE CpejHero oOmero oOpa3oBaHHs. TAK Kak obecneuruBaeT BOIMOIKIIOCTY
M3YYCHHA KaK JMCIMIUIHH €CTECTBEHHO-HAYYHON HaNPaBICHHOCTH, TaK ¥ TYMAaHUTAPHOMH.
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JlorduecKoe MBITILITCHHE, dopmupyemoe IPH p3yueHHH 00yHarOMMMHCH HOHSTHHHLIX OCHOB T€OMETPHH U [OCTPOSHHH LIETIOYKH JIOTHICCKHX
yTBepKICHHH B XOLC pellicHHs TCOMETPHICCKHIX janau, YMEHHE BbLIBHIATH H OnpoBeprars THIOTE3E! HEMOCPe/ACTBEHHO HCIOTB3YIOTCA IIpH
pelneHuH 3a1a9 ecTecTReHHO-HaYYHOTO UK, B 4aCTHOCTH H3 Kypca QH3HKH. ;

VMeHHe OpAEeHTHPOBATECA B POCTPAHCTBE HIPacT CyIHIeCTBEHHYIO POJlb BO BCEX obnacTax ACAT
BPEMEHH U MPOCTPAHCIBE — HeOBXOMMMOE YCIOBHE €ro COUHATLHOTO 6pITHS, (opMa OTPAKCHHA OKPYAAIOLIEro MWpa, YCIOBHE YCIEIHOro
O3HAHNS ¥ aKTHBHOTO NpeobpasoBatus neficreaTensHOCTH. OMEpUPOBAHHE MPOCTPaHCTBEHHBIMA obpazam# 00BEIMHACT PA3HbIC BHb! yueGHOH |
TPYAOBOH A€ATETLHOCTH. qBISieTCA OAHEM H3 NPO(ECCHOHATBHO BAKHBIX KauecTB, M0ITOMY aKTyalbHa 3aiata (hopMHPOBAHHUA Y 00yUAOLIHXCS
IPOCTPAHCTBEHHOIO MBIILICHHS KaK DPa3HOBMIUHOCTH OOPA3HOTO MBIILIEHHA == CYINECTBEHHOTO KOMIIOHEHTA B TIOATOTOBKE K [MPAKTHYCCKOU
AeaTeIbHOCTH IO MHOTHM Hanpasneﬂm.

[lexe OocBOEHHS TPOIPAMMBL yueOHOTO Kypca «l'eomeTpusi» Ha 6azoBOM YpOBHE OOYTIeHHS — obmeobpa3zoBarTelibioe H 0OLIEKY/IBTYPHOE
pa3BHTHE OOYYaIOLIMXCS €epes obecredeiie BO3MOXKHOCTH TPHODPETEHHA H HCIIONH30BAHAS CHCTEMAaTHHECKHX reOMETPHYECKHX 3HAHUH H
elCTRHH, CHEIH(pUIREIX TEOMETPAN, BO3SMOXHOCTH yCTICIIHOTO npono:nkelus 00pa3oBanHd 1o CTIeLUATBHOCTSM, HE CBS3AHHBIM C NPHKIIATHBM
MCHOIBE30BAHHEM TCOMETPHH.

[IporpamMa MO TEOMCTpUM Ha $az0BOM YDOBHE NpeiHa3HAMECHA 114 00yHAIOMAXCS CPCAKeH MKOIBL, HE HCTBITHIBABINHX 3HAYATEIBHBIX
3aTpyJHEHHH Ha YPOBHE OCHOBHOTO obiero 00pa3oBaHEA. [aKuM obpazoM, OOy4alomHecs Ha ©a3oBOM YPOBHE JIO.DKHBI OCBOMTH obOLIHe
MaTeMaTHYeCKHe YMEHHS, CBA3AHHBIC CO cnetu(HKOH reOMETPHH A HeOOXOIHMBbIS JUIS JKH3HH B COBPEMEHHOM obmecTee. KpoMme 310r0, OHA HMCIOT
BOIMOKHOCTE H3y9HTH leomeTpmio Oomee rayboko, ecnid B JaTbHEHIIEM BOIHHKHCT HeoOXO/MMOCTh B €OMETPHUECKHX 3HAHWAX B
npogecCHOHATHLHOH ICATCIBHOCTH.

JIOCTHIKEHHE LETH OCBOCHHS MPOIPAMMEI obecredrBaeTCs pelieHHeM COOTBETCTBYIOIIHX 3anat. [IpHOpHTETHBIMH 3a/a4aMH OCBOCTIHA Kypca
«eomeTpui» Ha 0a30BOM YPOBHE B 10—11 xmaccax sBAATOTCA:

e (opMmupOBaHHE IPE/ICTABICHASA O FeOMETPHHM KaK 9aCTH MAPOBOH KyJIBTYPBI M OCO3HAHMC &8 B3aMMOCBA3H C OKPYKAIOMHM MAPOM,

e (opMmmEpoBaHHE TNPEACTABICHUA O MHOFOFPaHHMKAX H TeiaX BPAUICHUA KaKk O BAKHCHITHX MaTeMATHYECKUX MOJEMAX, MO3BOJIAIOLINX
OIHCHIBATH H H3Y4aTh PasHbIe SBICHHS OKPYKIOLICTO MHp4;
hopMUpOBAHHE YMEHHSA Pacno3HaBarh Ha gepTexXax, MOJIENSX H B PeanbHOM MHpPE MHOFOTPAHHHKH W Telld BPALICHHA,

OBJTa/IEHHE MCTO1aMH PELICHHS 3a1ad Ha moCTpoeHH s Ha H300paXeHHSAX MPOCTPAHCTBCHHAIX duryp:

hopMHpOBaHHE YMEHHAA ONEPHPOBATL OCHOBHBIMH MOHSTHSAMH O MEOTOTPAHHHAKAX H TE/AX BPALICHHA H HX OCHOBHBIMH CBOHCTBAMH;

OBTA/IEHHE AITOPHTMAMH PEINEHHS OCHOBHBIX THIIOB 3a71a4; OPMHPOBAHHE YMEHHS TIPOBOAUTH HECIIOKHBIC J0Ka3aTeNbIIble PACCyKACHUA

B X0JI¢ PELIEHHs CTEPEOMETPHIECKHX 337131 H 33714 C [PAKTHHECKAM COIEPKAHUCM,

o pa3BUTHE MHTEUICKTYATBHBIX H TBOPHECKHX crocoBHOCTeH 0OYJAIOMUXCS, MO3HABATE/IbHOH AKTHBHOCTH, ACC/Ie0BATENBCKIX YMEHNH,
KPMTUYHOCTH MBITIIICHHA

e (opmupoBaHUe GYHKLUHOHATbHOH IPaMOTHOCTH. peJIeBAHTHOH COMETPHH: YMCHHE Pacilo3HaBaTh NPOSRICHHSA eOMETPHUECKHX IIOHATHH,
OGHEKTOB ¥ 3aKOHOMEDHOCTEHl B DeaIbHBIX JKH3HCHHBIX CHTYaIWsX W TpH H3YHSHHH APYIAX yqeOHBIX [PSTMETOB, TPOABICHWS
3aBHCHMOCTEH M 3akoHoMmepHocTed, QopmynHpoBarh HX Ha g3blke [€OMCTDHH H CO3/1aBaTh TCOMETPHYICCKHC MOJEIH, TIPHMEHATH
OCBOCHHBIH IcOMETPHYECKHH armapar Juis pelicHH NPaKTHKO-OPHCHTHPOBAHHBIX 32134, AHTEpIPETUPOBATE 1 ONCHUBATE MONTYHCHHbIG
Pe3yIbTaThl.

eJILHOCTH YeI/I0OBEKa. OpHGHTaLIPIﬂ 4eJIOBEKA BO
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OF aEaMTe TR OCONCTHROG TR TPV VM SRINCTUS RK TRYICHRE B KYW C TePeOMETPHN R HAMATE CTO WIYVICHNE A%, Pemacvex Ha VposHe

poTHANMS, W ONPCACIWEMM OOPANM  OPTANIIORANHAS PaboTa HATl WM, e CHOCOOCTRYIOT  PRIBHTIIG  JOMHYICCKOTO |
WCCCOR, MOTHRUPYET K B TLHCHIIOMY HIYHCHRIO NpeIMeTa,

TCOPCTHICCKME  THAHKE HMOHTT R CRoel OociOBe

HETVHTHRHOTO
APOCTPARCTRCHIOND MR ICHIA. CTRMY THPYET APOTERARNE WITYHTHBMBN (1]

[peanowTenne o1 AAETCR WAl TRARO-KOHCTPYKTHRHOM)  METOZY OOYHCHWA. 0 ecTh
QVRCTRONMOCTS PCAMETHO-PAs THeckofl jesreinnocT. Pasanine NpOCTPAHCTREHHBIX TPEICTAR MRl Y YIAIMXCE A KYPCE CTEpeOMETpHM
n.pcmn;m'rcn 38 COET POIICHRS ALY WA COVIARKE TPOCTPARC TRCHHBIX 00PAIOB H 1KUY HA ONCPHPORAHMKE TPOCTPANCTREHHLIMMN oOpasami. (onaanme
nt'!pha NPOBROGINTOR © OROPOE 1A HaAl TUINOCTR, @ ONCPHPOBARKC uﬁpaum ~ B YC/HOBHAN OTRICHCHHA OT HAT TSIHOCTH, MBI ICHHOTO HIMOHCHME C10
HUUROTHONG COATPRAMEE

Ocnonmac coacpaareane mmn xypea «f cometpris 8 10-11 kiaccax: «Muororpaninkns, «[IpaMbic # IIOCKOCTH B POCTRANCTRE Y,
«Tera mpamcwws». «BoxTops #  KOOPIMHATM B OPOCTPAHCTBE». (DOPMHPOBAHNE TOTHMCCKMX  YMCHWH  PACTPEICIACTCR e TOAMKO 1O
COMCTIRATT MMM THRIEN. HO # 10 T02aM OOYSCHHA HA YPOBHE CPEaHero ofero 00paioBaHns.

Coaepaanme oOPEIORANNS, COOTBCTCTRYIONICE IPCMETHBIM PEIYTHTATAM OCBOCHWS PAGOMCH NPOIPAMMBL, PACHPEICIENMEIM (10 fojaM
OOVHCHHE, CIPAVKTYPHPORENO TakuM OOPAIoM, 4TO0M ORIAICHHE [COMCTPHYCCKHMH HOHSTHAMH W HABBIKAMH OCVIIECTRIRIOCH HOCICI0MTEILHO |
NOCTYIATCALAO, ¢ COOMOACHHEM TIPHNITAAA [IPECMCTRCHHOCTH, MTO0M HOBRIC HANNA  BKUONAIMCH B OOHIYIO CHETEMY  TeOMETPHHUCCKIX
npeacTanaenni ofy smommcs. pacipsEs 1y ay6ass o€, 00paty s HPOUHBIC MHOKCCTRCHHKIC CHITH.

MECTOMYYHEBHOT O KM PCA B YYEBHOM IL1AHE

Ha ssyaensc reoserpin 010 MTen 2 uaca 8 Heteno b 10 Kracce 0 2 vaca B HEACTIO B 11 kinacce, Beero 1a ana roga oOysenns - | 36 yuetunix
HACOR.
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2. TUVIAHUPYEMBIE PE3YJbLTATDI

JUYHOCTHBIE PE3YJIILTATHI

JIHYIHOCTHBIE PE3YNBTATLI OCBOSHHUS MIPOIPAMMBI yuebHoro npeaMera «MateMarHKkay XapakTepU3yoTes:

Fpamanmne BOCHHTAHHE:

¢(OPMHPOBAHHOCTBIO  TPAKAAHCKOW  MO3WIHN ofydaiomerocs KAk AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO obwectna,
OPCACTAB/ICHHEM O MATEMATHHYCCKMX OCHOBAX (hyHKIMOHHPOBAHMS Pa3sMYHBIX CTPYKTYD, ABICHHH, NPOLEIYD IPAXAaHCKOro obuecTRa (Be1OOpLI,
OMPOCHL ¥ TIP.), YMCHUEM B3aUMOACHCTBOBATE ¢ CONMANBHBIMYA MHCTUTYTAMHU B COOTBETCTBHH € HX (I)yl-lKum;MH ¥ Ha3HA4YCHUEM.

HanHOTH‘lECKOE BOCTINTAHHE:

CGOPMHPOBAHHOCTBIO POCCHUCKOH  I'PamIaHCKOM MIEeHTHYHOCTH. YBAKCHHA K NPOUUIOMY H HACTOAUIEMY POCCHHCKOH MaTeMaTHKH,

UCHHOCTHBIM OTHOTMIEHHEM K NOCTHKEHHAM POCCHICKAX MATEMATHKOB ! POCCHICKOH MaTeMaTH4ecKo# 1KOMBL, K UCTTONB30BAHMIO YTHX JOCTHXKEHHI
B IPYTHX HAYKAX, TEXHOIOIHIX, CHCPax IKOHOMHKH.

ﬂy'XOBHU-H[)aHCTBEHHOI'O BOCTIMTAHMA:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, C(bOpMHpOBaHHOCTbTO HPABCTBCHHOI'O CO3HAHUA, YTHYECKOT'O MOBEACHHU, CBA3AHHOIO

¢ IPaKTH4YECKHM TIPHMEHEHHEM JOCTHIKEH M HAYKH U JIeSTENBHOCTHIO YUEHOr0; OCO3HAHMEM JIHYHOTO BKIANA B MOCTPOCHKE YCTONUMBOIrO 6y ayLiero.
JCTeTHYCCKOE BOCITHTAHME:

SCTCTHYECKHM OTHOLICHHEM K MHPY. BKIHOUAS SCTETUKY MaleMaTHUeCKUX 3aKOHOMEPHOCTEH, OOBEKIOR, 3aia€, PCIIeHMH, PACCYRICHUI;
BOCTIPHHMYHBOCTBIO K MaTeMATHYECKHM acTeKTaM PaziiiyHbIX BUAOB HCKYCCTBA.

®u3zugecKoe BOCIHTAHHE:

C(l)DpMPIpOBaHHOCTbIO YMCHHUSA NPHUMEHITE MATEeMaTHUYECKHUE 3HAHUA B UHTEpEeCax 310pOBOIO U Ge?.nuacnoro 06pa3a KUZHHU, OTBCTCTBEHHOIQ
OTHOLICHHA K CBOEMY 3[0POBBIO (3A0pPOBOE NHTaHHE. COATAHCHPOBAHHBIA PEXUM 3aAHATUH U OTABIXA, perymapras ¢u3nueckas aKTHBHOCTL),
(pr3rIecKOTO COBEPIUCHCTROBAHMS, [IPH 3AHATHAX CIIOPTHBHO-03T0POBHTCILHOMN AEA1eTbHOCTIO.

Tpyaosoe BociuTanuc:

FOTOBHOCTBIO K TPYJly, OCO3HAHHEM EHHOCTH TPY0TIO0KS; HHTEPECOM K PA3IMUHBIM Chepam 1podeccHoHaIbHON AeATeIbHOCTH, CBABAHIBIM ¢
MATeMAIUKOH M e MPHIOKEHUIMH, YMEHUEM COBEPIIATh OCO3HAHHBIN BBIOOP Oynymiel npodeccHy U Peanu3oBHIBATH COBCTBEHHBIE KUIHCHHDIE
MIAHBL, TOTOBHOCTBIO H CIOCOOHOCTBIO K MATCMATHYECKOMY ODpPa3oBAaHMIo M CAMOOOPA3OBAHMIO HA HPOTSHKCHWMA BCEH WIHM, TOTOBHOCTHIO K
AKTHBHOMY YYaCTHIO B PEIICHUH MTPAKTHYECKUX 3alad MATCMATHUCCKON HAMPABIEHHOCTH.

IKOJOTHYECKOE BOCIHTAHME:

¢hOPMHUPOBAIHOCTHED IKOJIOIHUECKON KyIbTYPHI, TOHHUMAHUEM BIWAHHS COLMATbHO-IKOHOMHYECKMX [IPOLECCOR HA COCTOAHUE npﬁponsloi "
COLMAIBHOM Cpe/ibl, OCO3HAHUEeM TT00aNBHOTO XapakTepa SKOJOTHYECKUX MpodieM; OpAeHTALUEH Ha [pPUMEHEHUE MUTEMATHYECKHX 3HARNH s
PelIeHUs 33134 B 001acTH OKpyKaroliei cpe/Ipl, TIAaHAPOBAHUS NOCTYIIKOB K OLEHKH HX BO3MOMKHBIX TIOCTECTRAN /UK OKPYKAIOMWEH Cpeibl.

Iennoeru Hayunoro noznanus: o i
CHOPMHPOBAHHOCTEIO MHPOBO33PEHHUS, COOTBETCTRYIOIIETO COBPEMEHHOMY YPOBHIO PA3RUTHS HAYKH UM OOINecTBEHHOH HpaKTHKH,-UDHHM’c\:HHeM
MaTeMaTHYECKOM HAYKH Kak cdepbl 4eOBEYECKOH AESTENbHOCTH, 3TArnoB ¢f pasBHTUs U 3HAYWMOCTA JUIS PA3BUTHSA IUBAIK3ALMK, OBJAACHUCM
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AILIKOM

MATEMATAKH ¥ MaTCMaTHYECKOH KyJILTYPOH Kak cpe

ICTBOM [1O3HaAHUA MUP, FOTOBHOCTBID OCYILECTRIATE [MPOCKTHYIO U HCCHeNOBATCIIbCKY IO

TeSTeNLHOCTh HHIMBHAYATBHO H B [PYTIIC.

METAITPEAMETHBIE PE3YJIhTATHI
3yIOTCS OBJIAIEHHEM YHHBEPCAIBHBIMH

MeTanpeaMeTHbIE Pe3

ROIHACAMEABHBIMI OCHCMEUAMU, VIl
1) Viusepcanbusie NO3HAGAMERbHbIE OCUCMEUA, obecnevusarom o

MEMOO0E NOZHAHUL OKPYACAIOWEC0 MUPL, NPUMEHEHUE JNO2UHECKUX, uceedo6amelbCKux onepauu& i

Ba3zogble Jorageckue JefcTBHA:

baszoBble HCC/I€10BATEILCKHC JeHCTBHA:
e HCMOOJIB30BAThL BOMPOCHL KakK HCC/1e10BaTeiIbC KM

PaGoTa ¢ mHdopmanHeii:

.

YJIBTATEl OCBOCHHA [POTPAMMBI yuebHoro mpeamera «MaTemaTHka» XapakTepH
BEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU, VHUEEPCATBHOIMU PESYAAMUBHBIMU OeTCmBUSIMU.
pyuposantie Ba306bIX KOZHUMUGHBIX npoyeccos obydaiomuxcs (oceoenue

vienuii pabomamu ¢ urigpopmayuet).

MATHYECKHX OOBEKTOB, OHITHH, OTHOWIEHHH MEXIY 1OHSTHIMU,

BLIABIATE M XapakTepH30BaTh CYIIECTBEHHBIE TIPH3IHAKH MaTe

(hopMyIHpOBaTE ONPEACICHUS [MOHATHH: YyCTaHaBJIMBATH CYILeCTBeHHbIH [pH3HAK KinaccuuKanui, OCHOBAHHS s 0000UIEeHHS W

CpaBHEHHS, KPHTEPHHA TTPOBOJUMOr0 aHATH3A!

BOCIPHHUMATE, (POPMYJIHpOBATE H npeoBpa3oOBbIBATE CYKACHHS: YTBEPAHTEALHBIE H oTpHUATeNbHbIe, CAMHHTHBIC, YaCTHBIC H obme;

YCIOBHBIC,

BLISBJISTH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3H H IIPOTHBOpEHHA B (axrTax. HaHHBIX, HAOMOICHHAX H  YTBEPMKIACHHAX]
eil 1 TIPOTHBOPEUHH;

CAYKTHBHBIX H HHIYKTHBHBIX YMO3aK/Tt04eH uil, )’MOBHKH‘FO‘-ICHHfi 10 aHAJIOTHH:

npejaratb KpuTCpHH JUIA BBISIBJIEHHSA 3aKOHOMEPHOCT
APTYMEHTAIHIO,

JIeJIaTh BBIBOBI C UCTOJIb30BAHHEM 3aKOHOB JIOTHKH, JI
TMYECKHX YTBEPAIEHHH (MpAMbIC H OT [IPOTHRBHOTO), BLICTPAWBATL

IIPOBOTUTH CAMOCTOSATENLHO J0Ka3aTeNbCTBA MaTeMa
NPUBOAUTE MPHMEPBI B KOHTPIPAMEPEL; 0BOCHOBBIBATEH COOCTBEHHbIC CYHKACHHS W BRIBOIBL
BLIOHpATh CIIOCOO peLIeHHs yueGHON 3a1a4M (CPaBHHBATH HECKONBKO BAPHAHTOB peuenus, BuIOMpaTh Hanboniee noaxoasiui ¢ yuérom
CaMOCTOSITETbHO BbLICICHHBIX KPHTCPHEB).

WHCTPYMEHT TO3HaHus, (OPMYNTHPOBATH BOMPOCH, (hUKCHPYIOIIME [IPOTHBOPEUHUS,

ABJIMBATH HCKOMOE H JaHHOE, JOPMHPOBATEL THITOTERY, APryMEHTHPOBATH CBOIO [I03ULMIO, MHEHHE,
JKCIICPHUMEHT, MCCIICIOBAHHE IO YCTAHOBICHUIO 0COBEHHOCTEH MATEMATHUYECKOIO O0BEKTa,
iK1y OOBEKTAMH, SBICHHAMH. POIECCAMH;
[0 pe3yibTaraM MpoBeACHHOTrO HaboIeHAR, HCCIeloBaHus, OUCHABATH

npobnemy, ycTat
[POBOIHTH CAMOCTOATENBHO CILTAHHPOBAH HbIH

SBJICHHSL., [1POLECCA, BBIABICHHIO 3aBUCHMOCTEH M
CAMOCTOSTE/IbHO  (popMyJTHpoBaTh 0G00IICHHS

JI0OCTOBEPHOCTH TOJTYUEHHDIX pe3yIIbTATOB, BLIBO/IOB
1IPOrHO3HPOBATH BO3MOKHOE pasBHTHE Mpolecca, a TakK

H BhIBO/IbI

W 0000IeHHH:
¢ BBUIBHTATH MPEITOI0KEHHS 0 ero pasBUTHH B HOBBIX YCIIOBHAX.

LIS OTBETA Ha BOIPOC M A7 PEINeHus 3alatH.
PIIPETHPOBATHL nHbOopMAaLIHIO

BbISABIATH lle(bPllIHTbI lr'iH(bOpM:'.ll_[I-l!-L NAaHHbIX, HeoOX0THMBIX
B. aHAIWU3HPOBRATD, CHCTEMATH3HPOBATL U HHTE

BBIOMPATH MHOOPMALMK H3 HCTOYHHKOB pa3/HUHBIX THIO

pA3IMYHbIX BUJIOB W (OPM NPE/ICTABICHHA
CTPYKTYPHPOBaTH HHYOPMALHIO, MPEACTABIATE eé B padTHUHBIX OpMAX. HTIOCTPHPOBATE rpaduueCKH;
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e  OUCHHBATH HAAGKHOCTH HHOOPMAIMH 110 CAMOCTOATEIILHO CHOPMYITHPOBAHHEIM KPHTCPHSIM.
2) Viugepcansibiec KOMMYHUKAMUGHbIE DCUCHIGUS, 00CCNeYUCAIOm CHOPMUPOSANIHOCITb COYUAILIBLY HUGLIKOE 0BYHAIOUXCA,
O6menne:

e BOCHPHHHMATH W QOPMYTHPOBATH CYAICHNS B COOTBETCTBHM C YCIOBHAMH H IEIAMH OGIICHHMSA; ACHO, T
TOYKY 3PEHHS B YCTHBIX H THCHMEHHbIX TEKCTAX, IABATH MOSCHEHUS 10 X0y PEIIeHHS 3a1a4u, KOMMEHTHPOBATE [OJy9eHHbIH pe3ybTar;

e B X0zc 0BCYRKICHHS 3AIABATL BONPOCHI MO CyWECTBY 06CyKIaeMOi TeMbl, POOIEMb], PELIAEMOH 3a/1a9H, BbICKA3bIBATE HICH, HALETCHHBIC
Ha MOMCK PEUICHHS; COMOCTABMATH CBOM CYMIICHHS C CYXKICHWAMH JPYrMX YYaCTHHKOB [Maiora, 0OHapyXHBaThb Pa3mHuHe U CXOACTBO
TIO3HIMHA; B KOPPEKTHON dhopme GopMyTHpOBaATE PA3HOIIACKHS, CBOM BO3PAXKEHH,

¢ UPEACTABIATH PE3YILTATH PEMICHUS 3a7TAYH, IKCIIEPHMEHTA, HCCICIOBAHMS, TIPOEKTa; CAMOCTOSTENBHO BEIOHpATh GOPMAT BHICTYILTCHHS C
Y4ETOM 3a71a4 NPE3CHTAlMH H 0COOSHHOCTEN ayIUTOPHH.

CoTpyIHH4YeCTBO:

e TORWMATh H HCIONB3OBATH MPEHMYIICCTBA KOMAHIHOW ¥ WHIMBHAYATLHOW paboThl [PH PELICHUH YYEOHBIX 3a1at; MPUHMMATE LEb
COBMECTHOH ACATENBHOCTH, TUTAHHPOBATE OPraHW3alMi0 COBMECTHOM padoThbl, pPacHpenelsiTh BHIBI paboT, morosapusarses, 00CYKaaTh
Mpolece ¥ pe3yabTaT paboTer, 000011aTh MHEHHA HECKOMbKHX JIIOASH;

® Y4aCTBOBATH B IPYHNOBLIX hopmax paboTer (06cyaenHs, OGMEH MHEHHI, (MO3TOBBIE ITYPMbI» H WHBIE); BBINOIHATE CBOIO 9acTh pabOTEl H
KOOPAMHHPOBATH CBOM ACHCTBHS C JPYTMMH WICHAMHM KOMAHIbl; OLCHMBATL KAYSCTBO CBOETO BKIANa B OOUIMH MPOXYKT MO KPHTEPHAM,
chOpMYIMPOBAHHELIM YYAaCTHHKAMH B3aHMO/ICHCTBHSL.

3) Vuusepcaivrole pezyasmustsie Oelicmsust, 06¢cne usaion opmMuposaniie CMbIC106bIX YCMAHOGOK U HCUHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:

*  COCTABIATH MTaH, ATTOPATM PElIEHHs 3a/1a1H, BHIOHPATE Cocob PEEHUS ¢ Y4ETOM HMEIOLIMXCSA PECYPCOB i COOCTBEHHEBIX BOIMONKHOCTEH,
apryMeHTHPORATh M KOPPEKTUPOBAThH BAPHAHTHI PellieHuii ¢ yuEToM HOBOH HHPOPMALLH.

CaMOKOHTPOJIb:

e BIAJeTh HABBIKAMH MO3HABATEIBHOH pedUleKcHy KaK OCO3HAHMS COREPINAEMBIX NEHCTBUI M MBICIMTENBHBIX POLECCOB, HX PE3yILTATOB;
BIAZICTH CIIOCODAMH CAMOIIPOBEPKH, CAMOKOHTPOIIA TIPOIecca i pe3y/ibraTa PEIeHrs MaTeMaTHYeCKOH 3a/1atH,

e TpeABHIETH TPYJAHOCTH, KOTOphlE MOIYT BO3HMKHYTB NDH PCIICHHM 3a/add, BHOCHTH KOPPEKTHBBI B [ESTE/NLHOCTR HA OCHOBE HOBBIX
0BCTOSTETBCTB, AAHHBIX, HAMICHHBIX ONIMOOK, BBIABICHHBIX TPYIHOCTCH;

o  OUCHMBATH COOTBETCTBHE PE3YNBTATA LETN H YCIOBUSM, O0BACHSTH NPHIHHBL JOCTHKEHUS WM HEOCTHREHUS PE3Y/ILTATOR CHTCIBHOCTH,

HAXOJMTh OMHUOKY, JaBATH OIEHKY IPUOOPETEHHOMY OLIBITY.

O4YHO, I'PaMOTHO BbIpakKaTbk CBOIO

NPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBars NOHATUAMHA; TOYKE, IPSiMad, MIOCKOCTh.
[IpHMEnSTH aKCHOMB] CTEPEOMETPHHM U CIICACTBHUSA U3 HUX TIPH peLIeHUH NTCOMETPUUECKHX 3a/a.
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pSMBIX H [I0CKOCTCH.

B IPOCTPAHCTBE.
JBYrpaHHOTO yria.

e/ IHOCTDE H l'[t‘.pl'l(.‘HI[HK}'JIﬂpHOCTb m
SAMBIX H JIOCKOCTEH
rpaHu JIBYTPAHLOTO yria, pedpo

MH: TapajLT
ABYTPaHHOIO Yyriad,

OnepHpoBaTh MOHATHA
K1accH(uIEpOBATh B3aHMHOE pacroIoKeHHe 1p
OnepHpoBaTh MOHATHAMH: IBYI'DaHHBIH yTOI.

TTMHEHBIN YTOI

HOI'OI‘pElHHI&Ka.., I'(paBIfIJLbel'ﬁ MHOTOI'paHHHK.

cHas Mepa JABYIDAHHOTO Y. ) )
i OrOTPAHHHK, BBITYKIBIH H HEBBITYKIbIH MHOTOrPAHHHK, 2JIEMEHTEL M :
Ma. TIPAMOYTOTBHBIH papauieenunes. KyO).

OnepupoBaTh IOHATHAMH: MH
na: mpH3

Pacrio3HaBaTh OCHOBHBIC BRI MHOrOTPAHHHKOB ([1MpaMua: np Y

udukanuy (BBINYKIBIC {4 HEBBIMYKIbIE MI

KiraccuHUEpOBaTh MHOTOTPaHHAKH, BpIOMpas OCHOBaHHs Ul KIacc
MHOTOIPAHHHKH; IIPAMBIC H HAKJIOHHBIE TTPH3MBL, napajLieIenHIC/bL).
OnepnpoBaTh NOHATHAMH: CeKyLIast IIOCKOCTD, CeYeHHE MHOTOrpaHHHKOB.
OGBSCHATE TPHHLHKIIEI TOCTPOCHHA ceyeHuil, HCTOIB3YA METOI C/IE/I0B. B
CTpoHTh CeHYeHHs] MHOTOTPaHHHKOB METOIOM CJIe/10B, BLIIOIHATh (BBIHOCHBIE) ILTOCKHE yepTeNH U3 PHCYHKOB npocThIX 00BEMHBIX ¢huryp: BHI

cBepXy. cOOKY, CHH3Y.
obpasuam WA IrOPHTMAM, npuM

Pemarts 3871244 Ha HAXOKICHUE TEOMCTPHYCCKHX BCIIHYMH MO
agay Ha BbIYHCICHHE pﬁCCTOHHHL‘:’l MEXKJ1y IBYMHA TOUKAMH, O

OrOrpaHHHKH; MMPaBHIBHBIC

cHSS H3BECTHBIC AaHATMUTHYECKHE METOIBI IIPH
T TOYKH [0 [IPAMOIL, OT TOYKH /10 ILTOCKOCTH,

pellleHrH CTAF/IAPTHEIX MATEMATHIECKUX 3
MEKIV CKPELHBAIONIHVHCS IPAMBIMH.

Pelarh 33134y HA HAXOK/ICHHE NEOMETPHUECKUX BEIHIHH MO obpasmaM HIH anropaT™MaM, MIPHMEHE W3BECTHBIC
pelileHH CTAHIAPTHBIX MATEMATHHEECKHX 3a/aT Ha BRMACIEHHE YITIOB MEXIY CKPCIIMBAIOIIMMHACH MPIMBIMH, MENILY np

aHAJIMTHYECKHE METO/IBI IIpU
AMOH H ILITOCKOCTBIO, MEKILY

IIOCKOCTSAMH, ABYTPAHHBIX YITIOB.
BLIuHc/ISTh 00bEMBI H TUIOMAIH OBEPXHOCTeH MHOTOrPaHHHKOB (mpw3Ma, [HPaMHa) ¢ NpPEMEHeHHEM (QOpMYIL, BEIMHCIATE COOTHOLLIEHHS

MEXLY IUIOIAIAMH TTOBEPXHOCTEH, 00BEMAMH 1MOA00HBIX MHOTOTPAaHHHKOB.
OriepupoBAaTh NOHATHAMHA: CUMMETPHS B IPOCTPAHCTEE: ICHTP. 0Ch H IIOCKOCTH CHMMETPHH; IIEHTP. OCh H IIIOCKOCTh CUMMETPHH (urypHI
HMsenexarb, npcoOpa3oBhBaTh W HHTEPIPETHPOBATE uHbOpMANHIO O MPOCTPAHCTBEHHEIX TEOMETPHYCCKHX dburypax, NpeACTaBICHHYIO HA

yepTekKax  PACYHKaX.
[IpumensTh reoMerpudeckue GaKTbl 118 PeMCHHs CTCPEOMETPHUECKIX 3akad, [PeITONArafOIIAX HECKO/IbKO [IAroB PEILCHHS, eClH YCIOBHS

NpUMEHCEHHUS 3d/{aHbl B ABHOH (opme.
CTBA H 7EeKTPOHHO-KOMMYHHKAILHOHHbIE CHCTEMEI IIPH PELICHHH CTEPEOMETPHHCCKHUX 3a71ad.

[IpuMeHSTE IIpOCTEH A IPOrPAMMHBIE CPell
[IpHBOIMTH IPHMEPH MATEMATHYECKHX 3aKOHOMEPHOCTEH B [IPHPOJIE H KH3HH, PACIIO3HABATH IPOABICHHE 3aKOHOB [€OMETPHH B HCKYCCTBE.

HpPlMﬂ'l[ﬂTL MMOJTVYEHHbIe 3HAHHSA HA MIPAKTHKC: aHa/IM3HpOBaTh PEANbHBIC CHTYAlHH H MPUMEHATh H3VHCHIILIE TMOHATHA B IIpOIEcce MOHCKA
iﬁ;IIEHHH MarTeMaTHYCCKH C(IJOPM}’JHPOB&HHOH [IPpOOJIEMbI, MOJIEMTHPOBATh PECAIBHBIE CHTYAIHH Ha A3bIKC reoMeTpUH, HCCIenoBaTh TOCTPOCHHBIE
JIETH € HCHOJIb30BAHHEM TeOMCTPHYCCKHX MOHITHH H TeopeM, amniaparta B.J'H"e{ipbl; pCllaTh MPAaKTHYECKHUT 3a[a4H, CBAZAHHBIC C HAXOXKICHUCM

TeOMETPHYECKHX BeJTHYHH.
11 KJIACC
Onepuporar T : 0
PHD b HOHNTHIMH: IIHJIHHIPHYECKasl TOBEPXHOCTh, 00PA3yOIHE LWTHHIPUYESCKOH MMOBEPXHOCTH, LIMJIMH/IP: KOHHYECKAs TOBEPXHOCTD
2 b J ]

obpas .
P 3};‘;’;”“@ KOHMYeCKOH MOBEPXHOCTH, KOHYC: ChepHyecKas MTOBEPXHOCTE.
[103HaBaTh TeNa BpauleHus (IHIMHApP. KOHYC, cdepa U map).
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OGBACHATE CNOCODH! TV ICHRES TC1 BPacHna
K saccnGuimpoOBATE BIAHMEOS PACTIO JORCHIS CHEPH H 1TOCKDCTH
OnEpAPOBaTH NOHSTREME . WAPOROH COTMEHT, OCHOBARWE COTMENTA, RRICOTA CCIMENTA, HAPOROH CIOH. OCHORAHKE WAPOBOTO CIOR, BAHICOTY
MApOBROTO CAO%, HAPOBOR CONTOR
Brrucasth o0BEME 7 AI0MATH NOBCPYHOCTER TE1 BPAIICHNSE. TCOMETPHICCKHX Te/1 ¢ NpHMeHeHiem Gopuy i
OneprpoBaTs NORSTHEME  MHOTOTPARHRK. RIHCAHHBIH B chepy W onHcanubill 0K0M0 chephl. Chepa. BIHCAHHIR B MHOTOTPAHHMK HIH TC/I10
BPAITICHIA.
Baaucasms COOTROMCHRR MORITY MIOHATIMA NOBCPXHOCTEH H 00BEMaAMH NIOI0OHKIX T,
Haobpaxate Wivsacuie $RIVPH OT PYKH H ¢ IPHMEHEHHEM IPOCTHIX HEPTERHBIX HHCTPYMEHTOR
BLIDOTHATY (BRHOCHBIC) HIOCKHE SCPTCAM W3 PHCYHKOB NPOCTHIX OOBEMHBIX QUIYP: B CBEpXY, cOOKY. CHHTY. CTPOHTH CEHCHHA TCi
BPAIICHWS.
Hanackath, WHTICPIPCTHPORATE M NPCoOPAtOBLIBATL HHPOPMALMIO O MPOCTPAHCTBCHHBIX [COMETPHHCCKMX PHIYPAX. NPCICTARICHHYIO Ha
HEPTCHKAN ¥ PRCYHRAN.
ORCPUPORATH NOHKTHOM BCKTOP B IPOCTPAHCTBE.
BonosmsTs 20RCTEMS CIOKCHHA BCKTOPOB, BHIMHTAHHA BCKTOPOB M YMHOXKCHHA BCKTOPA HA HHCI0, OOBACHATE, KAKHMH CBOHCTBAMH OHH
obnaaaot.
[iprvcHESTS NPasKI0 napaieIcnunela.
OnepuposaTs NOHSTHEME ICKAPTOBL! KOOPIAHHATH B IPOCTPAHCTBE, BEKTOP, MOJLY/Ib BCKTOPA, PABCHCTBO BCKTOPOH, KOOPIANATE BCKTOPA, YTO.
MCKIT) BCKTOPEMH. CKATSPHOC NPOMIBCICHNC BEKTOPOB, KOUTHHCAPHBIC H KOMITIAHAPHBIC BEKTOPLI.
Haxoa¥Ts CYMMY BCKTOPOB M TIPOHIBC/ICHHC BEKTOPA HA YHC/IO, YIOA MEAJLY BCKTOPAMH, CKAIAPHOC (IPOHIRCICHHC, PACKIAILBATL BEKTOP 1O
JABYM HCKOLUTHHCAPHLINM BCKTOPaM.
3a14RATH NIOCKOCTH VPABHCHHEM B JICKAPTOBOH CHCTEME KOOPAHHAT.
[IpumensTe reomeTpHueckie GaKThl /UIS PELICHHA CTEPEOMETPHHECKHX 3ala4, MPENOATAOMIHX HECKOILKO WATOR PELicHuA, el VEAOBHS
NPHMCHCHHMS 3a1asl B ABHOR dopme.

Pewmarts NPOCTERIIME reOMETPHYCCKHE 3a1a4H HA NPHMEHCHHE BEKTOPHO-KOOPIHHATHOIO METOAA.
Pemarsh 33129 H3 JOKA3aTE/IbCTBO MATEMATHYECKHX OTHOLICHHH M HAXOXKICHME COMETPHUCCKUX BCLMUWMH 1O OOPAIAM WM WITOPHTMAM,

NpHMeENss H3BECTHLIEC METO1bi FIPH PCIUICHHH CTAH/IAPTHBIX MATEMATHHCCKHMX 34711
[IpUMeHS TS npocTeliite NPOrPaMMEbIe CPEICTBA H 2IEKTPOHHO-KOMMYHHKALHOHHBIC CHCTCMBI TP PCLICHMH CTCPCOMETPHYUCCKIX Jatas.
IIpUBOAMTDL NPHMEPE! MATEMATHYCCKHX 3aKOHOMEPHOCTEH B IPHPOJIE H AH3HH, PACTIOIHABATL NPOARICHAS JAKOHOB [COMCTPHIL B HCKYCCTRC.
[IpHMeHsTh NOTYYEHHbIE 3HAHMA HA NPAKTHKE: QHATHIHPOBATL PEATbHbIC CHTYAIlMH M NPHMCHNTb HIYUCHHBIC DOHATHA B [POLETCC HOHCK

PElUICHUS MAaTeMaTHYeck CHOPMYIHPOBAHHOH NPOOIEMEL, MOICIHPOBATE PeANbHBIC CHTYALHM HA HILIKC [COMCTPHI, HCCACHOBATH (OCTPOCHHL]

MOJEIHM ¢ HCIIONb3OBAHKHEM T'COMETPHYCCKHX MOHSTHH W TeopeM, annapara anreGphl; pelars NPAKTHHCCKHE JALANH, CRAIAHHBIC C HAXOAUICHUC

FCOMETPDHUYCCKHMX BCIMYMH,
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3. COAEPKAHUE YYEBHOI'O KYPCA

JIpsiMbIe H ILTOCKOCTH B TIPOCTPaHCTBe
OcHoBrbiE TOHSTHS CTEpEOMETPHE. Touka, mpsmas. moc
JKCHOMBI CTEPEOMETPHH | CTIEICTRHS W3 HUX.
JaAMHOE PACTIONOKECHAE IPAMBIX B IIPOCTpanicrae: )
B s fPOCTpaneTse: Mepecexaiomuecs, NApa/UIeNbHLIE K CKPEMHBAOIIHCCS npsiMbie. [lapaiiensHocTh mpsMbix
4 I0cKoCTeH B POCTPAHCTRE: TIApATeThEbIe NpsiMbie B 1y

T POCTpPAHCTRE: MapaliensHOCTE TPEX NPAMBIX; NAPATVIRIBHOCTE IPIMOM U IIIOCKOCTH. Y Ikl
¢ cOMAPAB/ICHHHIMM CTOPOHAMM; YION MEKIY MpsMbm

N L H B npoctpancree. [NapannenbHocTs miockocTeit: napauielibHble [TOCKOCTH, CBOHCTBA
napa/LieTBHBIX M10CKOCTEH. TIpocTeiimme npoctpancreenmye duryper va mockoctu

VISIDHBIC TIPSIMBIC B
N10CKOCTH, MPH3HAK NCPLUCHAUKYISPHOCTH NPSMO# | IUIOCKOCTH, Teo

KOCTb, mpocTpancTro. [lonaTHe 06 aKCHMOMATHUECKOM TIOCTPOSHHH CTEPEOMETPUHA:

: TeTpasp, Ky0, mapaie e uneN; NOCTPOCHHE CeHEeHHIL.
IPOCTPAHCTBE, NPAMBIE NApATIENkHbE U [EPUEHIMKYIAPHBIE K
- .. PEM2 O TIPAMOH MEPNCHANKYIAPHOH NIIOCKOCTH. YITIE B [POCTPAHCTBE: YOI
Mexly PAMOH H ILTOCKOCTRIO, ABYTPAHHBIR yron, nwHedueii yron AByTpanHOTO yria. llepnenmMKyisip W HaKIOHHBIC: PACCTOAHHE OT TOYKH 10
WIOCKOCTH,  PACCTORHME  OT TIPAMOM 10  MIOCKOCTH, npoeKiws burypsi ma muockocts. TlepleHAMKYTAPHOCTE MUIOCKOCTEH: TIPU3HAK
nepueHHKYIAPHOCTH IBYX IiockocTed. Teopema o Tpéx me

PHCHIMKYIApax.
MHuororpaHHHKH
IlonsiTHe MHOTOTPAHHMKA, OCHOBHBIE JIEMEHTHL MHOTOTPAHHUKA, BLIYKTHIE H HEBBITYKITbie MHOTOTDAHHHKH: Pa3BEpTKa MHOTOTPaHHHUKA.
Ilpusma: n-

YTONbHA! TIpH3Ma; TPAHH M OCHOBAaHWS NPU3MBL; NpAMas W HAKIOHHAS TIPH3MBI;
Tapannenermmes, NPAMOYTONLHBIN NapajLIeNenumne U ero cBONCTEA. Ilnpamuia: n-yronshas nupaMuna, Tpasu U OCHOBAHHE nHpaMuLL, Gokosas u
OMHas MOBEPXHOCT MHUPAMHIBL, LIPABMIIBHAS M YCEUEHHAs NAPAMHIA. DIEMEHTHl TIPUIMBI H [MPAMHIEL. TlpaBunbHbie MHOTOrDAHHMKA: MOHSTHE

[IPaBHITEHOTO MHOI'OTPAaHHHUKA, IIpaBHIIbHAA NpH3Ma W TpaBWHJbHAg MUpaMHia; [paBHIBHAA TPEYro/ibHAs IIHPaMUIa B TPaBHIIBIIEIH TeTpasap; l()fﬁ.
HPCIICTaBJ'leHHe 0 IIPaBHNTBHBIX MHOTOTPpaHHUKAaX: OKTa’p, AOACKA3p 4 HKOCA3Ip. Ceuenus OPHA3MBI ¥ MApaMH LI

CHMMeTpHS B MPOCTPAHCTBE: CHMMETPHS OTHOCHTENBHO TOUKH, TIPAMOH, IIOCKOCTH. DNeMeHTh CHMMETDHH B MHpaMHIax, napasuienenunesax,
TPaBHWIbHEIX MHOTOTPAHHUKAX.

OokoBas w MOoHasdA TOBEePXHOCTH TIPU3MBI.

Brmumcnenne snementos MHOTOIPaHHHMKOB: pEOpa. AWaroHaiw, yriabl [liomans GokoBoit moBepxHOCTH W TONHON TIOBEPXHOCTH TIPAMOH

TPH3MBLL, IUIOMANh OCHOBAHWIA, TeopeMa O DOKOBOH NMOBEPXHOCTH NPAMOM mpusMbl. LLiomans G0KOBOM NOBEPXHOCTH H NOBEPXHOCTH IPABUIBHON
2 ? - — ~ e

THpaMuIbl, TeOpeMa O TNOIIAAN yeeuéHnol nupamuasl. [lorsaTre 00 00béme. O0BEM NUpPaMUILL, IPUIMBL.

Tono6usie rena B npocTparicTse. COOTHOMEH s MEXTY TIOINAIAMU IOBEPXHOCTEH, 00LEMaMH N0IOGHBIX Ter.

HKJIACC

Teaa BpaineHns

APHYCCKAs. OBEPXHOCTS, 0GPa3yIOUIe ATHHIPAIECKOH TIOBEPXHOCTH, OCh WMIWHAPH4ECKOH NOBCpXHOCTH. Limuiip: ocHoBARMS ¥
g 2
Gor = O TOBEPXHOCTH.
¥0Bast noBepxHoCTL, 06pasyromas U OCh; IUIOMIA/s OOKOBOH H IOJIH P
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K ompueOKER MOBTRECTR AR YRR ROWRROCEON OREPLHOC TR, OCh B FEPUIHHE KOHIICKOR AOREPIROTTR Konye ijrmrmnw W RCDTENTL,
m o s, s Gowonol  me ywok posepuos T Y cendumit xoyc OPATY IOTHNE 1 RRCOTR ORI i GORORGR NTOREPRROCTE
m?: W o SAD: GONTD. PAIKYC. SRAMETD. AIOMAT, FORCTUROCTH chepst Brasmunoe pacioarKenue cheps W MAOCRDCTI, KACATEILAGE TIOCKOSTh
¥ clpepe. rnonam. Chep
Psohpasenue 767 RESRCRKE ua naockocT Pawmdpraa iUIHRIPa R ROHYTA. |
KomOunaiem 77 NMEROHES ¢ semoror PAREERoR. MEOTOTPARRNK, OURCARRNR 0K0I0 chepw, chepa. Brmcanuan WHOFOUPARIHK, IR 100
HPRITCH I
[oswrse of afndwe OCRORIGE cmofcTma ofndwmon Ter Teopema 06 oGBéME IPRMOYTOTRHOTD NAPILICACHMTIC N W G0 TMH W iHed { W
{8 ML RORTVOR (o (AN W TR, cpephi |
Hoxotemee Tesa & TPOCTPANCTRC. COOTHOIMCHRS MERIY MAOWEALIMN posepXROC Teil, OREMAMH nogoinmx re
Covens WRIIOTS (NEAPAIICTLIO W NCPICHARKY TRPHO OCH ), COUMCHME KORYCA (napauieibhoe OCHORGIMIO M HPOXOIRNGE DT BEPITHNY |

Rektaps # Koo INHRTI B : |

foscrop se TIGOKOCTI KN BPOCTRARCTRC. CAOKEHNE W RMMHTAHHE BEKTOPOR. Y MHOKEHNC BEKTOPA Mt “HEI0 Passosenne sex ropd 1o rpes
sexoMiaanapiian  mexvopas  [lpasoio  napaiicicnnneia. Petiestite 1A%, CRUAHNKIN € HPHMCHCHHEM (PRI ool © meXTupaME
Q'lmﬂﬁﬂw CROTOMa KOOPIANRAT B HPOC TN TR Kcmp.utmru RCKTOPA Hpm'wanmc MUY B KOOD TR Yronr wokty mexropaMe
CKAARPHOC BPOVIRCACHIC  BOKTOPOR BLMHCICHIE YTI0B MEALY NPAMBME M THIOCKOCTRME. KOOpAMHA T HO-BEK TOPHIR  WeTod ipw pelHNg
B WM Wb
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