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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamma yudeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHsS IJis
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaibHOTO
roCyJapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJapTa CPEAHETo O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHHWH, MPEABABIAEMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHWIO, WU TPaAUIUNA POCCUHCKOrO 0O0pa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CIIEYMBAET OBJIAICHUE KIIFOUEBHIMA KOMITCTCHITHSIMH,
COCTaBJISIFOIIIMMU OCHOBY JUII CaMOPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMS,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTHU 00YYarOIIMNXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTh yueOHOro Kypca TIeOMETpHUM Ha YpPOBHE CpEAHEro O0OIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMYECKON 3HAYMMOCTBIO METANpEeIMETHBIX U
MPEJIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHUM JIMYHOCTHOTO
pa3BuTUs OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONH MaTeMaTHYeCKON
IPaMOTHOCTH, U3yU€HUs JIpYrHX y4eOHbIX NUCHUIUIMH. Pa3BuTue y oOyuaromuxcs
IPABWIBHBIX IPEICTABICHUNA O CYIIHOCTH M INPOUCXOXKICHUU T'€OMETPUYECKUX
a0CTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPAKECHUS
MaTeMaTUYeCKOM HAYKOM SBIECHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
r€OMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOIO0 MOJIEIUPOBAHMS B HAYYHOM
NO3HAHUM U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHMUS
YVYalllUXCs, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOIMMBIX MJId aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiseTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMs, Tak Kak oOecrnedYuBaeT BO3MOXKHOCTb H3YYEHMs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAINPaBIE€HHOCTH, TaK U TYMAHUTAPHOM.

Jlornueckoe MbIUIeHHE, (GOPMUPYEMOE MpPU HU3YYCHHUU OOYyYarOIIUMUCA
MOHATUIHBIX OCHOB F€OMETPHUH U IIOCTPOCHUHU LIETIOYKN JIOTUYECKUX YTBEPKICHUI
B XOJ€E pEUICHUS TeOMETPUYECKMX 3a/a4, YMEHHE BBIIBUIAaTh U OIPOBEPrarhb
TUINOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCA MPU PEIICHUH 3a/1ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEeHTHUPOBATHCS B NMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BceX 00JacTsIX AeATeNbHOCTH uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOro ObITHA, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOIO
npeobpazoBaHusi  AeWcTBUTENbHOCTH.  OnepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHAET pa3Hble BUAbl y4eOHOM U TPYJIOBOM N€ATEIBbHOCTH,
ABJIAETCS. OJAHMM W3 MPO(ECCHOHATBHO BAaXKHBIX KAaueCTB, MO3TOMY aKTyajbHa
3ajaya (OpMUpPOBaHUS y OOYydYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIHHOCTH 10 MHOTUM HAIPABICHUSIM.

Llenr ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — o00ImeoOpa3oBarebHOE W OOUIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecredeHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCTIOJIb30BAHUS CUCTEMATHYECKUX TE€OMETPUUECKUX 3HAHUM MW JICHMCTBUM,
cnenu(pUYHBIX T€OMETPUH, BOBMOKHOCTH YCIEIIHOTO MPOJI0JKEHNs 00pa30BaHUs
10 CIELUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIIAHBIM HCIIOJIb30BaHUEM F€OMETPHUH.

[Iporpamma 1o reomeTpud Ha 0a30BOM ypOBHE IIpeIHAa3HA4YeHA JUIs
oOy4Yarommxcs CpeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUM
Ha YpPOBHE OCHOBHOro 001ero oopazoBanus. Takum oOpa3om, oOyuaromiecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOILIME MaTeMaTHYECKHE YMEHMsI, CBS3aHHBIC
co crneuu@uKoid TeoMeTpUr U HEOOXOAMMBIE ISl JKU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HU3YYUTh I'€OMETpHUI0 Oolee
rJyOOKO, €clii B JaJbHEHIIEM BO3HHKHET HEOOXOAUMOCTh B T'€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHANTBHOMN eATEIbHOCTH.

JlocTkeHrue 1ea OCBOEHHS MPOTrpaMMbl  OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3ajay. [IpuopureTHbIMM 3aJayaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBIsSIFOTCS:

e (QopmMupoBaHHE TIPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOIi

KYJIBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (GopMHpOBaHHE MPEACTABICHUS O MHOTOIPAaHHHMKAX M TeJaxX BpallEHUs
KAaK O BOXHEHIIMX MaTeMaTUYECKUX MOJEIAX, MO3BOJISIOLUIMX ONKUCHIBAThH
U U3y4aTh pa3Hble SBJICHUS OKPY’KAIOILIEr0 MUPA;

e (¢dopMHpOBaHHE YMEHHS paclo3HaBaTh Ha 4YEPTEekKax, MOJEIIX U B
peasibHOM MUPE MHOTOTPAHHUKH U TeJla BPaICHHUS;

e OBJIaJICHUE METOJAaMHU pEUICHUs 33Ja4 Ha MOCTPOEHUs Ha U300pAKEHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢dopMHpOBAaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMH TMOHSATHUSIMU O
MHOTOIPaHHHUKAX M TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE  QAITOPUTMAMHU  PELIEHUS  OCHOBHBIX  THUIOB  3a/ad;
dbopMupOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIE
pacCykJIeHUsT B XOJ€ pEHIeHUs CTEPEeOMETPUUYECKHX 3aJad M 3ajad C
MIPAKTUYECKUM COJEPKAHUEM;

e pa3BUTHE UHTEUVIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEM
oOyyarolmuxcs, IO03HABAaTEJIbHONM  aKTUBHOCTH,  HCCIEIOBATENbCKUX
YMEHUH, KpUTUYHOCTU MBIIILICHUS;



e (dopmMupoBaHUE (G YHKIIMOHAIBHOM rPaMOTHOCTH, peneBaHTHOU
r€OMETPUU: YMEHUE PACIO3HAaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
MNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallMsIX M TIPU W3YUYEHUU JIPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEW, (GOpMYIMpOBAaTh HUX Ha S3bIKE
Tr€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIN, TPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUN ammapar JUisl PELIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTnuunTENbHONM OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPUU B Hayalle €ro H3y4yeHus 3aJay, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U OINpeeIEHHBIM 00pa30M OpraHU30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHUIO TTPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4EHMs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEAMETHO-
[IPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YYaIlUXC B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CYET pelIeHus 3adad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jay Ha  ONEpPUPOBAHUE
npoCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpaza MPOBOAMUTCS C OMOPOM Ha
HarJIIHOCTh, @ OIIepUpPOBaHME O0Opa3oM — B YCIOBHUSAX OTBJICYEHHUS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COAEPKaHNUA.

OcHoBHbIE cozepkarenbHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHuororpanHukn», «lIpsiMble U MJIOCKOCTHA B MIPOCTPAHCTBEY», «Tena BpameHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacupenensieTcss He TOJbKO IO COJAEP)KATEIbHbIM JIMHHUSM, HO M MO ToJaMm
00y4eHHUs Ha YPOBHE CPEHEr0 00IIero 0Opa3oBaHMs.

Copnep>xanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTam
OCBOGHMSI paboyell mporpaMMbl, pacupeneN€éHHbIM [0 TrojaM OO0y4eHus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIaJI€HUE TIE€OMETPUYECKUMHU
MOHATUSAMHU U HAaBBIKAMM OCYIIECTBIISUIOCH MTOCIIEOBATENBHO U IOCTYNATENIBHO, C
COOJII0/IEHUEM MPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIUXCs, paciuupss U
yriyosisasa e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpum orBoauTcs 2 4yaca B Heneno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajuleNIbHble W CKpeluBaroniuecs ImnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IApAJUIC/IbHBIE IIPSAMBIE B  IIPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IUIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B IIPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaJijieibHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX TUIockocTel. [lpocTteifmue mnpocTpaHcTBeHHBIE (QUTYpBl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napajuiesenunes; IoCTPOCHHE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHINUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
IleprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT T[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune U ero coucrtsa. [lupamupa: n-yroimpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS MOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA IpU3Ma U
MpaBUIbHAS [HUPAMUJIA; NpPaBWIbHAs TPEYTrojbHAsA NUPaAMUAA W IPaBUIbHBIN
terpadp; KyO. IlpencraBieHve o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTajp,
nonexka’ap u ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  DJIEMEHTBl CUMMETPUM B  NHUPAMHJIAX, HapaJlielenunenax,
IIPABUIbHBIX MHOIOTPAHHUKAX.



Boeruncienre 51€eMEHTOB MHOTOTPAaHHUKOB: pPEOpa, WAroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM IMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPHU3MBI.
[Inomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopeMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMIAAsSMU
MOBEPXHOCTEMN, 00BEMaMU NTOT0OHBIX TEIL.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI TPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WiI€Ha POCCUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU MHCTUTYyTaMU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLLJIOMY ¥ HAaCTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIECHUEM
K JOCTHKEHUAM POCCUMCKMX MAaTEeMaTUKOB U POCCUKUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JIPYTMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHNE YCTOMYMBOTO Oy AYIIEro.

JcTeTn4ecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHU, pacCcyXICHUH;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
HMHTEpecax 370pOBOro U 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas busnueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHHUS, npu 3AHATHIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KM3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHMMaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUMN JJIs pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUH VISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKuh Kak cdepbl YelIOBEUYECKOW NESITEIHHOCTH, ITAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
GdopmuposaHue 06a308blx KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
Kiaccu(uKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCHpPUHHMMATh, (OPMYJIMPOBATbH U  MPEOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHMSIX;



npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaATH CHOCOO pelmieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOUpATh HauOoJiee NOAXOAAIUNA C Yy4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIOJIB30BAaTh BOMPOCHI KaK HUCCIEAOBATEIILCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHAaBIWBaTh HMCKOMOE M  JaHHOe, (¢GOpMUPOBAaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TIPOBOIUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
O00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCa, @& TAKXKE BBIIBUTAThH
MIPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAeUINUTHI WH(OOPMAIUHU, NAHHBIX, HEOOXOMUMBIX JJII OTBETA
Ha BOTIPOC U ISl PEIICHUS 33/1a4H;

e BpIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM TPEIACTABICHHUSI,

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, IPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATh HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIE€HH 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHayiora, OOHapy»KMBaTh pa3jInyue€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YYETOM 33]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh IeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C YYETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pediiekcuu Kak OCO3HaHHS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKECHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBath MNOHATUSAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a/]a4.

OnepupoBaTh NOHATUSIMU: MAPAILIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PpaCHOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPAHHBIA Yroj, rpaHd ABYTPaHHOrO Yyria,
pedpo ABYrpaHHOrO yrja; JUHEHHBIM Yrojl JBYIPAHHOIO yIJla; rpajycHas Mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTpPaHHUKA, TPaBUIIbLHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJICIICTIUIIE T, KyO).

KnaccupuuupoBatb ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKJblEe MHOTOIPAaHHUKH; MPaBUIIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenUuneabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEYEHNE MHOTOIPAaHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpoutTh ceyeHUss MHOTOIPAaHHUKOB METOJOM  CIIE€JOB,  BBIMIOJIHSTh
(BBIHOCHBIE) IMIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarsb 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKHUE METOJbl MpPU PEIICHUU
CTaHJAPTHBIX MATEMaTHYECKUX 337a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOPAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYUH MO o0pa3liaM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIE AHAJUTHYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX ~MaTEMaTHYEeCKHX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy TMPAMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIEeHUs, €CJIA YCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYeCKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHbIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Kosan4yectBo yacos JICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) [Ipsimble ¥ TIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapamienbHOCTB NPSAMBIX U IUIOCKOCTEN
3 [lepnieHIUKyISPHOCTD NPSMBIX U 12
IJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U TUIOCKOCTSIMH 10 1
5 MHOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEHME: CEueHMs], pACCTOSHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, II0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHust Ha PUCYHKAX:
N300paKeHUs IIIOCKOCTEH, MapaeIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: NnepeceKaromuecs mIoCKOCTH,
MEpEeCCKaromuecs npsaMasa 1 rmiIOCKOCTb

IlonsTus: NnepeceKaromuecs mIoCKOCTH,
IepeceKaromuecs npsasMas 1 IiIoCKOCTb

3HAKOMCTBO C MHOT'OI'paHHHKaMU,
I/I306pa)KeHI/Ie MHOI'OI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

HauanpHbIe cBeieHMs 0 KyOe U mupamMuie,
uX pa3BEPTKU U Mojenu. CeueHuns
MHOTOI'PaHHHUKOB

Hauanwsubie cBeeHus o kyOe u mupamuse,
uX pa3BépPTKU U Mojaenu. CeueHns
MHOTOT'PaHHUKOB

TToustre 00 akCHOMATHUYECKOM
MOCTPOEHUHU CTEPEOMETPUH: aKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX




IToHsiTHE 00 aKCMOMATHYECKOM

8 HOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
[TonsiTHE 00 aKCMOMATHYECKOM

9 MOCTPOEHUU CTEPEOMETPUH: aKCUOMBI
CTEPEOMETPUH U CIEJCTBUS U3 HUX
[TonsiTue 00 akcHOMaTHYECKOM

10 MOCTPOEHUU CTEPEOMETPUH: aKCUOMBI
CTEpEOMETPUH U CIEACTBHS U3 HUX
B3anMHOe pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAIOIINECS,
napasuleJbHble U CKPEIMBAIOIINECs
npsiMbIe
[TapayinesnbHOCTD NPAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIeIbHBIE IIPSIMbIE B
IIPOCTPAHCTBE; MapaJUIEIbHOCTD TPEX
IPSIMBIX
[TapaynenbHOCTb NPAMBIX U INIOCKOCTEN B

13 npoctpancTse: [lapannensHOCTh IPSIMON U
IUIOCKOCTH

14 VYTibl ¢ COHANpaBIeHHBIMU CTOPOHAMU

15 Yron Mexay npsiMbIMU B POCTPAHCTBE

16 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

17 [TapamienbHOCTD IIIOCKOCTEN:
napaJuleIbHbIE IIOCKOCTH

18 CBolicTBa napauiesIbHbIX IJIOCKOCTEH

19 [Ipocreiinire npocTpaHCTBEHHbIE (PUTYPBI

Ha TUIOCKOCTHU: TETPa’ap, KyO,




napaJuiCICIInuIICa

20 [TocTpoenue ceuenuit

21 [TocTpoenue ceuennit
KonrtponbHas padora o teme "[Ipsimbie u

22 IJIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
IlepnieHAMKYIAPHOCTD MPAMOMN U

23 IUIOCKOCTH: NIEPIICHANUKYJISIPHBIE NIPSIMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napasienbHbIe U
NEPIEHANKYIISIPHBIE K ITTIOCKOCTH

25 [IpsimMble napaiienbHble U
NEPIEHANKYJISIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepneHauKyJISPHOCTH IPSIMOU U
IJIOCKOCTH

7 [Tpu3sHak neprneHauKyJIIpHOCTU NPSIMON U
IJIOCKOCTH

73 Teopema 0 IpsAMON NEPIIECHAUKYISAPHON
IUIOCKOCTH

29 Teopema o npsiMON NEPIIEHAUKYIAPHOU
IUIOCKOCTH

30 Teopema o npsiMON NEPIIEHAUKYIAPHOU
IJIOCKOCTH
[lepnienIuKyIsIp M HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

32 [TepnieHauKyIAp ¥ HAKJIIOHHBIE: PACCTOSIHUE




OT TOYKH JI0 ITTIOCKOCTH, PACCTOSTHUE OT
MPSIMOU JI0 TIIIOCKOCTH

[lepnenauKymsip ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT 1
IPSIMOM 10 TUIOCKOCTH
[lepnieniuKyIslp 1 HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 TUIOCKOCTH

15 VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY |
HPSIMOM U TIOCKOCTBIO

16 JIByrpaHHBIN yroJl, TUHEHHBIN YIroil 1
JBYTPaHHOI'O yria

37 JIByrpaHHbIi yroJi, TMHEUHBIA YToJI |
JBYTPaHHOI'O yria
[leprieHANKYASIPHOCTD MIIOCKOCTEM:

38 IIPU3HAK NEPIIECHIUKYJISPHOCTH IBYX 1
IJIOCKOCTEN
[lepneHauKyISIPHOCTD MIJIOCKOCTEM:

39 IpU3HAK NEPIIEHIUKYISIPHOCTU ABYX 1
IJIOCKOCTEN
[leprieHIUKyYISAPHOCTD MJIOCKOCTEM:

40 IIPU3HAK MEPIIEHIUKYIIIPHOCTH IBYX 1
IJIOCKOCTEN

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX 1

42 Teopema o0 Tp€x nepHeHANKYIISIpax 1

43 Teopema 0 TpEX neprneHANKYIApax 1

44 KonTponbnas paborta no temam 1




"l[lepnieHANKYISAPHOCTD MPSIMBIX U
mIockocte" u "YTiibl MeXIy NPSAMBIMU U
miockocTsIMu'"

45

ITousTue MHOI'OrpaHHHUKa, OCHOBHBEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HCBLIITYKJIBIC MHOT'OTPaAHHUKH paaBépTKa
MHOI'OrpaHHHKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHMS NPU3MBbI; IpsIMasi ¥ HAaKJIOHHAs
pU3MbL; OOKOBAsI U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napaJuiesIeuIe]] U ero CBOMCTBa

48

IInpamMupa: n-yrojibHas NMpaMuIa, TpaHu U
OCHOBaHUE MUpaMuUbl; OOKOBas U MOJHAs
[IOBEPXHOCTb NMMPAMUBI; IIPABUIIbHAS U
yCeu€HHas upaMuia

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBIJIBHOTO MHOTOTPaHHUKA; MTPaBUIIbHAS
npy3Ma U MpaBUIbHAs MUPAMUA;
npaBUIbHAs TPEYTobHAs MUPAMUIA U
IIPABWIBHBIN TeTpasap; KyO

50

[IpencraBneHue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOJACKAdIp U
UKOCadIP.

51

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, MPSMOM, MIIOCKOCTH.
DIEeMEHThl CAMMETPUH B MHpaMUaX,




napauiCjICrIcaax, rmpaBuJIbHbIX

MHOTOTpaHHHUKaX
5 Brraucnenue 31eMeHTOB MHOTOTPAaHHHUKOB: 1
pé6pa, TuaroHasu, yribl
[Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM
53 MOBEPXHOCTHU NPSIMOU TPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSIMOU TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TIPABHIILHOW MUPAMHU/IBI, 1
TeopeMa o IUIOIIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 Konrtponsnas pabora o teme |
"MHororpasHuku"
56 [Tonsitue 06 00BEME 1
57 O06bEM upamMuIsl 1
58 O0bEM nupamMuIsl 1
59 O0BbEM TUpaMuIbI 1
60 O0BEM TUPaMUIBI 1
61 O0BEM TIPU3MBI 1
62 O0BEM IPU3MBI 1
63 O06BEM npu3Mbl 1
64 KoHnTtposnbHas padora mo teme "O0bEMbI |
MHOTOI'PaHHUKOB"
[ToBTOpeHue, 006001IeHNE cCTeMaTH3aus
65 3HaHui. [locTpoeHne ceueHuii B 1

MHOT'OI'paHHHKEC




66

[ToBTOpeHue, 006001IeHNEe ccTeMaTH3aIus
3HaHUU. BeIunClIeHNE paCCTOSTHUN: MEXKITY
JIBYMS TOYKaMH, OT TOYKH 10 TPSAMOH, OT
TOUYKH JI0 MJIOCKOCTH, MEKIY
CKPELIMBAIOIINMUCS TPSIMBIMHU

67

HtoroBast KOHTpoJIbHAs paboTa

68

[ToBTOpeHme, 0600IIEHNE CUCTEMATU3ALIHS
3HaHUH. BBIYKCIIEHNE YTIIOB: MEXKIY
CKPEIIMBAIOIUMUCS MPSIMBIMU, MEKITY
IpSIMOM U INIOCKOCTBIO, IBYTPaHHbIX
YTJIOB, YTJIOB MEKIY INIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET
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