MyHHAIMTIAIEHOE OI0PKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
ManoOyrynsMUHCKas CpeHsis o01eo0pa3oBarenbHast MKoIa
ByrynmemuHCKOTO MyHHIHIIANEHOTO paiioHa Pecyomuku Tatapctan

PACCMOTPEHO COI'TACOBAHO YTBEPXXJIEHO
Ha 3acemarnu [IIMO yunreneit 3amecTurens aupexTopa mo YP  mpukazom ot «29» aBrycta 2023 No
€CTECTBEHHO — MAaTEMaTUYECKOTO 9.M.I'nunpMaHoBa 122 o/n

uKIa (IpOTOKOJI OT «28» aBrycra 2023

Ne 1)

CpeaHEN IIKOJIBI

Jupexrop ManoOyryibMHHCKON

A.A.T'apaeB

noAInucCh

MYHUUMNANBHOE BIOAXETHOE

OBLLUEOBPA3OBATE/IbHOE
YUPEXAEHVE

MAJIOBYIYNIbMUHCKAA CPELHAA
OBLLUEOBPA3OBATE/IbHAA LLIKONIA

BYIYJIbMUHCKOTO
MYHWULIMNANBHOTO PAIOHA
PECMYB/INKM TATAPCTAH

PABOYAS ITPOI'PAMMA
(ID 2995629)

y4eOHOro Kypca

«I'eomeTpus» 0a30BbIH YPOBEHb

s ydanquxces 10-11 knaccoB

CocraBieHa

Kus3eBoit MapuHoii AnekcaHIpoBHON
yUUTEIEM MaTeMaTHKU
MyHUIMITaTBHOTO 010 KETHOTO
0011e00pa30BaTEIBLHOTO YUPEKICHUS
ManoOyryasMHUHCKOM cpeHeit
00111€00pa30BaTEIHHOM ITKOJIBI

¢b.1.0.

TOANNCaHO UMPPOBOT MOATCBIO:
MYHULIMNATIBHOE BIO[PKETHOE
OBLLEOBPA3OBATE/bHOE YUPEX/IEHME
MAJIOBYIYIbMUHCKAR CPEAHAA
OBLLEOBPA3OBATE/IbHAA LKOMA
BYIYIbMUHCKOTO MYHWLIMMANBHOTO
PAVIOHA PECTIYB/IKIA TATAPCTAH
[Dlata: 2023.12.14 10:41:26 +03'00"

ByrynpMHUHCKOTO MYHUIIMIIAIBHOTO paiioHa

PecniyOnuku Tarapcran

PaccmoTpeHo 1 puHSTO
Ha 3aceJJaHUH NIelarOrMYecKoro CoBeTa
IIPOTOKOJI OT «28» aBrycra 2023r. Ne |

c. Manas byrynema 2023



INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLINXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHICKOrO0 0Opa30BaHUS.
Peanmauml IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIIOYCBbIMHU KOMIICTCHIIUSAMU,
COCTaBJIAIOIMMH OCHOBY IUIA CaMOpa3BUTHUA W HCIIPCPBIBHOTO 06p330BaHI/I$I, OEI0CTHOCTD
O6H_I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06yan0H1ch;1.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
00y4eHHsl T€OMETPUM B HAIPABJIEHUHU JINYHOCTHOTO Pa3BUTHs 0Oydaromuxcs, GOpMUPOBaHUS
(YHKIIMOHAJIBHOW MaTeMaTH4YeCKONM I'PaMOTHOCTH, M3Y4YEHHs APYrUX Y4e€OHBIX JUCLMILIUH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKIACHUU
FEOMETPUUECKUX a0CTPAKLIUK, COOTHOILIEHUU PEAILHOTO U HJCAIbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAayK U pOJIK MaTeMaTU4YeCKOro MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS a[alTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcst OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0Opa3oBaHMs, TaKk Kak 00ECHeYrMBAET BO3MOXKHOCTb M3YYEHHS KaK AMCIMIUIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MpbllUIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TIOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPXKJIEHUH B XOJ€ pELICHUS
FeOMETPUUYECKHUX 3a/lad, YMEHHE BBIIBUTaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTUpPOBaThCs B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTsIX
JeSITeIbHOCTH 4esioBeka. OpreHTalus yeloBeKa BO BPEMEHHU M MPOCTPaHCTBE — HEOOXOAMMOE
YCIIOBUE €0 COLUAIBHOrO OBITHSA, (hOpMa OTPaXKEHHS OKPYKAIOILIEr0 MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JIeCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMH 00pa3amMu OOBEANHSET pa3Hble BUJIbI yUeOHON U TPYJOBOW EATEIbHOCTH,
ABIIETCS OAHUM U3 TPO(ECCHOHATBLHO BaXHBIX KauecTB, IO3TOMY akTyalbHa 3ajaya
dbopMupoBaHUs y 00yUaIOLUXCs IPOCTPAHCTBEHHOTO MBIIIIEHHSI KaK Pa3HOBUIHOCTH 00pa3HOTro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTHM HalpaBJICHUSM.

Llens ocBOEHUS TTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 0OecleueHue

BO3MOXXHOCTH HpI/IO6peTeHI/I$I N HUCIOJIB30BAHUA CHCTCMATHYCCKUX T'€COMETPUUYCCKHUX 3HAaHUH H
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NecTBUH, crienu(pUYHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEUTHOTO IIPOI0JDKEHUsT 00pa30BaHuUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIH30BAaHUEM T'€OMETPUU.

[Tporpamma o reomeTpur Ha 6a30BOM ypOBHE ITpeTHA3HAUEHA IS 00y4JaroIuXcst CpeiHei
IIKOJIbI, HE MWCIBITHIBABIIUX 3HAYMTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obOpa3oBanus. Takum oOpa3zom, oOydaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHUs, CBSI3aHHbIE CO CeUn (KON TeOMETPUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM oOmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETpHIO Ooliee
riyOOKO, €Cli B JaJbHEUIIEM BO3HUKHET HEOOXOJMMOCTh B TI'€OMETPHUYECKUX 3HAHUAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOCHHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBISIOTCS:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOH KYJIBTYphl U

OCO3HAHME €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS KaKk o
BO)XHEHIINX MAaTEMAaTUYECKUX MOJIENSX, [TO3BOJSIOIIMX OMMUCHIBATh U U3yYaTh pa3Hble
SBJICHUS OKPY’KAIOLIET0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaThb Ha 4YEPTEXKax, MOJEIAX M B PeaJbHOM MHUpE
MHOTOTPaHHHUKH U TeJla BpaIlleHHS;

e OBJIQJCHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHMKax W
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMHU;

® OBJIQJICHUE aJTOPUTMAMHU PEHICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKa3aTeNbHbIE  pAacCy)KJICHMsS B  XOJ€  peIICHUs
CTEpEOMETPUYECKHX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQIbHBIX W  TBOPYECKMX CcHocoOHOcTell  oOywaromumxcs,
MIO03HABATEIBHOW aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPHUYECKIX TOHSATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTH WX Ha S3BIKE
T€OMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TE€OMETPUYECKUI  ammapaT Jjis pemeHus MPaKTUKO-OPHEHTHPOBAHHBIX — 3a/1ad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJYYCHHBIC PE3yJIbTaTHI.

OTIMYIHUTETBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KYPC CTEPEOMETPHUH B
Hayaje ero U3y4eHus 3a/1a4, periaeMblX Ha YPOBHE HHTYUTUBHOTO TMO3HAHUS, U ONPEISIIEHHbIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOT'O  MBIIUICHHS, CTUMYJIUPYET MpPOTeKaHHEe WHTYHUTUBHBIX IIPOLIECCOB,
MOTHUBHUPYET K JalbHEHIIEMY U3yYSHHIO MTPEeIMETA.

[Ipeamourenue OTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHHs, TO €CTh

TCOPCTUUCCKHUEC 3HAHUA UMCHOT B CBOEM OCHOBE YYBCTBCHHOCTb HpeHMeTHO-HpaKTquCKOﬁ
3



JESATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH y yJalllUXCsl B Kypce CTEPEOMETPUN
IOPOBOJIUTCA 3a CU€T pElIeHMs 3a7ad Ha CO3[aHHe NMPOCTPAHCTBEHHBIX O0pa3o0B M 3agad Ha
ONIEpPHPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3mganue obOpaza MPOBOIUTCS C OMOPOH Ha
HarJsIHOCTh, @ ONEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBIICUEHUS OT HATJISATHOCTH, MBICIIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COAECpKaHUS.

OcHoBHbIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JIOTHUECKMX YMEHUN paclpeesisieTcsi HE TOIbKO
M0 COJIEPKATENbHBIM JIMHUSAM, HO W IO rojJaM OOYy4YeHHsS Ha YPOBHE CpEIHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpeeaEHHbIM 0 TogaM 00yueHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMM M  HaBbIKAMHM  OCYILIECTBISIOCH
MOCJIEIOBATEIFHO W IOCTYMATENbHO, C COOJIIOJICHHEM TNPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAIINCH B OOIIYI0 CHCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaromuxcs,
paciupsis ¥ yriryonsis e€, o0pasys IpOYHbIe MHOYKECTBEHHbBIE CBSI3H.

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 o0yudenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHA cTepeoMeTpur. Touka, mpsmasi, TNIOCKOCTh, TpocTpancTBo. IlonsTHe 06
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECs, I1apajuleiIbHbIE U
CcKpemuBampoIyecss npsMsle. [lapaminenbHOCTs HPsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIE MIPSAMBIE B IIPOCTPAHCTBE; NMAPAJLICIBHOCTD TPEX NPSAMBIX; [1APATUICIBHOCTD IPSIMOU
U IUIOCKOCTU. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXIY INPSMBIMUA B IPOCTPAHCTBE.
[TapajuieIpHOCTB IIJIOCKOCTEW: IapajljiesbHbIE IUIOCKOCTH; CBOMCTBA IApAJIIENIbHBIX IJIOCKOCTEH.
[Ipocreiime MpOCTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETpadap, KyO, mHapajiesienurne];
MIOCTPOEHUE CEUEHHUI.

IlepneHquKyISIPHOCTD MPSMOM U IJIOCKOCTH: NEPIEHAMKYJISIPHBIE IPSIMBIE B IIPOCTPAHCTBE,
IIPSIMBIE NTApAJIEIIbHBIE U IEPIIEHAUKYIISIPHBIE K INIOCKOCTH, IPU3HAK ITEPIIEHIUKYIIPHOCTH IIPIMOM
U INIOCKOCTH, TEOpEMa O MPAMOW MEPIEHIUKYIIPHOM IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YroOJl
MEXAY NpPsIMOM M IUIOCKOCTBIO; JBYTPAHHBIM YrOJj, JMHEHHBIM yroa JBYTPAHHOIO YIUIA.
[lepnenuKyisip ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110
IUIOCKOCTH, TPOEKIUs (UTYpbl Ha IUIOCKOCTh. [leprneHAMKyIIpHOCTh IUIOCKOCTEH: TpHU3HAK
NEPIEHAUKYJIIPHOCTH ABYX IIOCKOCTEN. Teopema 0 TpEX MeprneHuKyspax.

MHoOrorpaHHuKHu

IIoHsiTHE MHOTOIPAHHKMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIIMYKJIBIE U HEBBIITYKJIbIC
MHOT'OI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: N-yrosbHas npusMa; TpaHd U OCHOBaHUS
NIPU3MBI; IPSMasi ¥ HaKJIOHHAsI IPU3MBL, O0OKOBAs | TIOJTHAs TIOBEPXHOCTH MpU3MbL. [lapannenenuner,
IIPSMOYTOJIBHBIN IMapajuleNienuIle] U ero cBoucTBa. Ilmpammpaa: N-yronpHas nupamMuja, TpaHU H
OCHOBaHUE NHpaMuibl; OOKOBas M IOJIHA MOBEPXHOCTh MHUpPAaMUAbl; MpaBUJIIbHAS U ycEeuEHHas
nupaMujia. JINEeMEHThI IPU3MbI U MpaMubl. [I[paBuibHbIE MHOTOTPAaHHUKU: TOHSTHE MTPaBUIIBHOTO
MHOTOI'DAHHMKA; IPAaBWIbHAs NPU3Ma W TIPAaBHIbHAs NHPAMHUJIA; TPABWIbHAS TPEYroJbHas
NUpaMu/Jia U paBUIIbHBIN TeTpadap; Kyo. [IpeacraBienue o mpaBUIbHBIX MHOTOTPAaHHUKAX : OKTA3Ip,
noziekadip U ukocasip. CeueHus Npu3Mbl U MUPAMUJIbI.

CuMmMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B IMpaMuiax, NapaieenureiaX, IpaBuiIbHbIX MHOTOIPaHHUKAX.

Bolunicnenue 31€MEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHanu, yribl. [lnmomaabs OokoBoii
MOBEPXHOCTU U MOJHOM NOBEPXHOCTU MPSAMOU MPHU3MBI, TUIOIIA b OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH IPAaBUIBLHOM
NUpaMUJIbl, TEOpEMaA O IuIomaan yceu€HHou nupaMusl. [lonstue 06 06béMe. OOBEM MHUpaMubI,
MIPU3MBL.

[TogoOubie Tema B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOMAISIMHA TTOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC
Tesa BpameHus



[{uimHapudeckass TMOBEPXHOCTh, O0pa3ylollue IMJIMHAPHYECKOW MOBEPXHOCTH, OCh
IWIMHAPUYECKOM TOBEepXHOCTH. LIMmuHIp: ocHOBaHUs 1 OOKOBAas MOBEPXHOCTH, 00pa3yroIias U OCh;
IUIOIAAb OOKOBOM 1 TIOJHOM MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, 00pa3ylomue KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHHUECKOW moBepxHOCTH. KOHYyC: OCHOBaHME 1 BEpIIMHA, 00pa3yIoIas U OCh; IIOMa b OOKOBOM U
MIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasylomme M BBICOTa; OCHOBAaHUS M OOKOBas
IIOBEPXHOCTb.

Chepa m map: meHrp, pamuyc, AWaMeTp; IUIOMAAb IOBEpXHOCTH cdepbl. B3ammuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomaas chepsl.

N3o00pakeHue e BpalieHus: Ha IockocTu. Pa3BépTka LUIMHIpa U KOHYCA.

KomOuHarmu Ten BpameHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIA OKOJIO C(ephl;
cdepa, BMcaHHast B MHOTOTPAaHHUK, WM TEJIO BPAILICHHSL.

[Tonsitue 06 066éMe. OcHOBHBIE CBOKCTBA 00bEMOB Tell. Teopema 06 00bEME TPSIMOYTOIBHOTO
napajienenunena u cieAacTsus u3 He€. O0bEM mumHApa, Konyca. O0bEM mapa u mionaas cQepsl.

[TomoGuble Tema B mpocTtpancTBe. COOTHOWMICHHS MEXKAY IJIOMIAIIMH IOBEPXHOCTEH,
00BbEMamMH OJOOHBIX TEJl.

Ceuenus uuanHapa (mapauieabHO U MEPIEHANKYIISIPHO OCH), CEUEHUs KOHYyca (apauleIbHOe
OCHOBAHUIO U IPOXOJIIEE Yepe3 BEPILNHY), CEUCHHUS LIapa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTd U B npocTtpaHcTBe. Cl0KE€HUE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnokeHue BekTopa mo TpEM HEKOMIUIaHapHbIM BekTopaM. I[IpaBumiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX C NPUMEHEHUEM IPABHJI JIEHCTBUN C BEKTOPaMHU.
IIpssMoyrosbHas cucreMa KoopauHar B npoctpancTse. Koopaunatel Bekropa. IIpocreiimue 3agaun
B KOOpJMHATax. YToJI Mexay BekTopaMmu. CKallipHOE MTPOU3BEACHNE BEKTOPOB. Brruncinenue yrios
MEX1y IPSMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBII METO/1 ITPU PEILIEHUU T€OMETPUUECKIX

3aaad.

INJIAHUPYEMBIE PE3YJIBTATBI
JJUYHOCTHBIE PE3YJIbTATBI

JlugHOCTHBIE pE3yNbTaThl OCBOEHUS TNPOrpaMMmbl ydeOHOro mpenMera «MaTemaTuka
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

Cc(hOPpMUPOBAHHOCTBHIO  TPAKTAHCKOM TMO3UIMU  OOydYalONIerocss KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEJACTAaBICHHEM O MAaTeMaTHYEeCKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTY]D, SBJICHHH, MPOIEAYP TPAXKTAHCKOTO 00111ecTBa (BEIOOPHI,
OTIPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBAThH C COIMATLHBIMU MHCTUTYTAMU B COOTBETCTBHH C MX
GYHKIUSAMHE U Ha3HAUYEHUEM.

IHaTpuoTHYecKkoe BOCIUTAHME:

c(OpMUPOBAHHOCTHIO POCCUNCKON I'paKAAHCKOW MJIEHTUYHOCTH, YBaKE€HHUS K MPOLUIOMY H
HACTOAIIEMY POCCHMCKOW MaTEMAaTHKH, [IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHHUSIM POCCHMCKUX
MaTeMaTUKOB M POCCHICKOW MaTE€MaTUYE€CKOW WIKOJbI, K MCIOJIb30BAaHUIO 3TUX JTOCTHKEHHI B

JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMUKH.
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JIyXOBHO-HPABCTBEHHOI0 BOCIITUTAHMS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH  POCCHMCKOro Hapona, cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOIO IOBEJEHUS, CBSI3aHHOIO C IPAKTHUUYECKUM IPUMEHEHUEM
JOCTUKEHUN HAyKM U JAEATEIbHOCTHIO YUEHOr0; OCO3HAaHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMUYUBOTO OyAyIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIIOUAsl ICTETUKY MaTEMaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEUICHUH, pacCyX ACHHUH; BOCIPUUMYMBOCTBIO K MaTE€MaTHYECKUM acleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(OpPMHPOBAHHOCTHIO YMEHUS TPUMEHATh MATEMAaTHUECKHE 3HAHUS B UHTEPECcax 3J0POBOTO U
6e30macHoOro o0pasa >KU3HU, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO (370POBOE NMUTAHHE,
cOaaHCUPOBAHHBIN PEKUM 3aHATHI U OTIBIXA, PEryIsipHas PU3NUEcKasi aKTUBHOCTB); (PU3UIECKOTO
COBEPUIECHCTBOBAHUS, IPU 3aHITUIX CIIOPTUBHO-030POBUTEIBLHON JEATEIbHOCTHIO.

TpyxoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HaHUEM LIEHHOCTH TPY10JII00UsT; THTEPECOM K pa3IudHbIM chepam
po(heCCUOHATIBHON /1€ATEIbHOCTH, CBA3AHHBIM C MAaTEMaTHUKON M €€ MPUIOKEHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIN BBIOOP Oymyiel mMpodeccuu U peaan30BbIBATh COOCTBEHHBIC )KU3HCHHBIC
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY 00Pa30BaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUH BCEW JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY YUYaCTHIO B PEUICHUU MPAKTHUUYECKHUX 3a7ad
MaTeMaTUYeCKO HalpaBICHHOCTH.

JIK0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYpbl, IOHUMAHUEM BIUSHUS COLMAIBHO-
HSKOHOMHUYECKUX IIPOLECCOB Ha COCTOSHUE MPHUPOJHON U COIMAIBHON Cpelbl, OCO3HAHUEM
J100aIbHOTO XapakTepa IKOJIOTUYECKUX po0OieM; OpUeHTalel Ha IPUMEHEHHE MaTeMaTHYeCKUX
3HaHMUW JJIs pelIeHus 3a/1a4 B 00J1acTU OKPYXKAoIEel cpefibl, IJIAaHUPOBAHUS MOCTYIKOB U OLEHKU
UX BO3MOXHBIX ITOCJIEICTBUM IJIsl OKPYKAIOIEH Cpebl.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLIECTBEHHOM MPAaKTUKH, TOHUMAHUEM MaTeMAaTUYECKOM HayKu Kak cepbl 4eT0BEUECKON
JeSITEIbHOCTH, 3TAIOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl pa3BUTHUS LIMBUIIN3ALIMNU; OBJIAIEHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOW KyJIbTYpOW KakK CpEeJICTBOM II03HAHUS MHpPA; TOTOBHOCTBIO

OCYILECTBIIATH IPOEKTHYIO U UCCIEA0BATEIBCKYIO NEATEIIbHOCTD NHIUBUAYAJIBHO U B TPYIIIIE.
METAINPEAMETHBIE PE3YJIbTATDHI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMBI yueOHOTro mpeamera «MaTemaTukay
XapaKTePU3YIOTCS OBJIaJICHHEM YHHUBEPCATHbHBIMU no3HAGAMENbHBIMU oeticmeusmiu,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  VHUBEPCANbHBIMU — PecyIsmUEHbIMU
oelicmeusmu.



1) Vhusepcanvhvie nosmasamenvhvle Ociicmaus, obecneuusaiom Gopmuposanue Oa306bix

KOCHUMUBHbIX npoyeccos 06)/‘{0}01/1/;”)(0}1 (OCGO€HM6 Memooo8 NO3HAHUSA OKpyotcarnweco mupa,

npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jornuyeckue geMcTBHUA:
BBISIBJISITH M XapaKTEPU30BATh CYIICCTBCHHBIEC NIPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, OHSATHUH,
OTHOIICHUN MEXJy TOHATUSAMH, (OPMYIUPOBATH OINPEACICHUS MOHATHH;, YCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KIacCH(PHUKAIINN, OCHOBAHUS JUIsi 0OOOIICHUSI U CPABHEHUS, KPUTEPUU
MIPOBOAMMOI0 aHAJIN34;
BOCIIPUHUMATh, (OPMYIUPOBATh W MPEOOPA3OBBIBATH CYXACHHS: YTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIE, CIMHUYHBIC, YaCTHBIE M OOIIUE; YCIOBHEIE;
BBISIBJIATh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEYHS B (paKTax, JaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUSAX; Mpe/jiararb KpUTEPUU JJIsl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;
JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
MPOBOANTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMaTHYECKUX YTBEPXKICHHUH (TpsSMble W OT
MPOTUBHOTO), BBICTPAaWBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHI U  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;
BEIOMpaTh CIOCO0 pelIeHuss yu4eOHOW 3aiadyd (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOAXOASAIMIUN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeIbCKHe AeHCTBUA:

UCIIOJIb30BATh BOIPOCHI KaK MCCIICAOBATEIbCKANA HMHCTPYMEHT IO3HAHUS; (HopMynupoBaTh
BOMPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, MpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHUpOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOIUTH CAMOCTOSTEILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE 110 YCTAHOBICHHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, SBJCHHS, MPOIECCa, BBIABICHHIO 3aBHCHMOCTEH
MEXIy 00bEKTaMH, SIBIICHUSIMH, TTPOIIECCaAMU;

CaMOCTOATENILHO (OPMYJTUPOBaTh OOOOIIEHHS ¥ BBIBOIABI IO pe3yiabTaTaM IPOBEAEHHOTO
HaOJIFOICHUS, UCCIICIOBAHMSI, OIEHUBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEIIOJIOKEHHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Padora ¢ undpopmanmeii:

BBISIBIIAITh  JAeUINTH WH(GOpPMAIMH, JTaHHBIX, HEOOXOIMMBIX JJIs OTBETA HAa BOINPOC U IS
pelLeHHs 3a/1auu;

BBIOMPATh NH(OPMAIIHIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
¥ HHTEPIIPETHPOBATh HH(YOPMAIIHIO Pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHS,
CTPYKTYPHUPOBaTh WH(POPMAILUIO, MPEICTABIATh €€ B PazIHUHBIX (OopMax, WILTFOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAJEKHOCTD I/IH(I)OpMaI_II/II/I IO CaMOCTOATCIbHO C(I)OpMy.l'II/IpOBaHHBIM KpUTCPUSAM.



2) Vuueepcanvhvie KOMMYHUKAMUBHbIE OeliCmeus, 00ecneuusarom cooOpMupo8aHHOCb
COYUATILHBIX HABLIKOG 00YYAIOUUXCA

Oo0menne:

® BOCHPUHUMATH U (POPMYIUPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMH H IEISAMH OOILICHHUS;
SCHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHMS B YCTHBIX U NMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELIEHHUs 3a/1a4l, KOMMEHTHUPOBATh MIOJyUEHHBIH PE3yJIbTaT;

e B Xo0Je 00CYX/IEHUS 3a/]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOI TEMBI, TPOOJIEMBI, peraeMoit
3aJ]auM, BBICKA3bIBAaTh MJCH, HAIICJICHHbIC HA MOUCK PELIEHUs; COMOCTABISTh CBOU CYXKICHHUS C
CYXKICHUSIMH JIPYTHX YYaCTHHKOB JUAJIOra, OOHapyKMBaTh pa3jivMuue M CXOJCTBO IMO3UIUI; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

® NPEJCTABISATh PE3YyNbTAaThl pEUICHUS 3aJauyd, OKCIEPHUMEHTa, WCCIEJOBaHMs, IPOCKTa;
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUHU.

CoTpyanunuecTBo:

® TIOHMMATH U UCIIOJIB30BATh MPEUMYILECTBA KOMaHTHON U WHANBUYaTbHOMN paOOTHI IPH PEIICHUN
yueOHBIX 3aJa4; MPUHUMATh 1eJb COBMECTHOH [AeATeIbHOCTH, IUIAHWPOBATH OpPraHU3aIUIO
COBMECTHON palOThI, pacHpenensaTh BHIbI paboOT, JOroBapHBaThCs, OOCYXAAaTh IMpolecc U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOICH;

® y4acTBOBATh B IPYMNMOBBIX (popmax paboTel (00CyKaeHUS, 0OMEH MHEHUH, KMO3TOBBIE IIITYPMbI»
Y UHBIE); BBIIOJIHATH CBOIO YaCTh paOOThI U KOOPIMHUPOBATH CBOU AEUCTBUS C IPYTUMHU WICHAMU
KOMAaHJIpl; OLEHMBATh KA4eCTBO CBOEro BKJIaga B OOMMUH MTPOAYKT MO KPHUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuenwvie Oevicmeus, obecneuusaiom @HOpPMUPOSAHUE CMBLCIOBIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:

® COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BHIOMPATh CIIOCO0 peleHus ¢ y4éToM

UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHThI pelIeHul ¢ yuéTOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTpPOJIb:

e BIAJCTh HAaBBIKAMHU I103HABATEIbHON pe(IeKCHM KaK OCO3HAHMs COBEpIIAEMBIX JEHCTBUH U
MBICIUTENIBHBIX IPOLECCOB, UX PE3YIbTATOB; BIaJAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCKoN 3a/1auH;

® TIPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPH PELIEHUH 3a7jaul, BHOCUTH KOPPEKTUBBI
B JI€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJAEHHBIX OIINOOK, BBISBIEHHBIX
TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE Pe3yJbTaTa LEIN U YCIOBHIM, OOBSCHATh MPUUYUHBI TOCTUKEHUS WU
HEIOCTHKEHUS Pe3yJbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIHOKY, 1aBaTh OL[EHKY PHOOPETEHHOMY
OIBITY

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC



OnepupoBaTh NOHATUAMU: TOUKA, IPAMast, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUM U CIEJICTBUS U3 HUX MPU PELIEHUU IeOMETPUUYECKHX
3aj1a4.

OnepupoBaTh NOHATUAMU: NAPALIEIbHOCT U MEPIEHAUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloiI0kKEeHNE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMU: JBYTPAaHHBIA YroJl, TPaHU JIBYTPAHHOTO YIiia, pedpo IBYrpaHHOTO
yIJIa; JIMHENHBIN YTOJ1 ABYTPAHHOTO YTJIa; FPafyCcHas Mepa IBYTPAHHOIO yria.

OnepupoBaTb NOHATUSMU: MHOTOIPDAHHUK, BBIIYKJBIM M HEBBITYKIbI MHOIOIDAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPaHHMKOB (IMpamMuja; HpuU3Ma, HPSIMOYTOJbHBIM
napajuienienumnes, Kyo).

KnaccugunupoBars MHOTOTpaHHUKH, BEIOUPAast OCHOBAHHUS 711 KJIacCU()UKAUH (BBITYKIIBIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; MpPaBUIbHbIE MHOTOTPAHHUKH; NPSMbIE U HAKJIOHHBIE IPHU3MBI,
napajuleIenuIe/ibl).

OnepupoBaTh MOHATUSAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBSICHATH NPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCITIONb3YsI METO/I CIIE/I0B.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CJIEJOB, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJE€HUE TE€OMETPUUYECKUX BEIMUYMH 10 o0pa3uam WM aJroOpuTMam,
IIPUMEHSISI U3BECTHBIE aHATMTUYECKHUE METO/IbI IIPU PEIICHUHU CTaHAAPTHBIX MAaTEMATUYECKUX 3a7a4
Ha BBIYUCIIEHHUE PACCTOSIHUI MEXKIY ABYMsI TOUKaMH, OT TOUKH /10 IPSIMOM, OT TOYKHU J0 IJIOCKOCTH,
MEX1y CKPELIUBAIOLIUMUCS IPSIMbIMHU.

Pematp 3amaun Ha HaXOXKJE€HUE TE€OMETPUUYECKUX BEIMUYMH 10 o0pa3uam WM aJroOpuTMam,
MPUMEHSISI U3BECTHBIE aHATUTUYECKHUE METO/IbI IIPY PEIIEHNU CTaHAAPTHBIX MaTEMAaTUYECKUX 3aj]1ad
Ha BBIYHCIICHHUE YTJIOB MEXKAY CKPELIMBAOIIMMHUCS IPSIMBIMU, MEXY IPSIMOH U MJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI M IIJIOLIAJAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, NMHUpaMUAA) C
pUMEHEHHEM (OpPMYJ; BBIYMCIATH COOTHOIICHUS MEXIY IUIOIMAsIMHU MOBEPXHOCTEH, 00bEMaMu
M0I00HBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATHUSAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh CUMMETPUH;
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U HHTEPNPETUPOBATH HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX GUrypax, MPeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumensTh reomerpuueckue (QaxTbl UIsl  pEUIeHHs] CTEPEOMETPHUYECKHX  3ajiad,
MIpEeJIoJIararoliuX HECKOJBKO I1aroB PEIIeHHUs, €CIIM YCIOBHSI IPUMEHEHUS 3a/1aHbI B sSIBHOU (hopMme.

[IpuMeHsTh mpocTelle MNporpaMMHBIE CPEICTBA U  AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1ay.

[TpuBOIUTE IPUMEPHI MATEMAaTHYECKMX 3aKOHOMEPHOCTEN B MPUPOJIE U )KU3HU, PACIIO3HABATH
MPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONY4YeHHbIE 3HAHUS Ha MpPAKTHKE: aHAJIW3HPOBATh peajbHbIE CUTyallUH H
IPUMEHSTh U3YUYECHHbIE OHATHUS B MPOIlecce OKUCKa PelIeHUsl MaTeMaTuYecKy chopMyIMPOBAHHOMN

HpO6J’IeMLI, MOACIINPOBATE PCAIbHBIC CUTYyallUH Ha A3BIKE '€OMCTPHH, UCCICA0BATh IMMOCTPOCHHBLIC

10



MOJIENI C HCIIOJIb30BAaHUEM TE€OMETPUYECKHX MOHATHH M TeopeMm, ammapaTta anreOpbl; peuatb

MPAKTUYCCKUC 3aja4H, CBA3AHHLIC C HAXOXJACHUCM I'COMCTPHUICCKUX BCIUYHH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IHJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yronfe HMIHHIPUICCKOMN
MOBEPXHOCTH; HMWJIMH/P; KOHUYECKasi IOBEPXHOCTb, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTD.

Pacnio3naBate Tena BpameHus (IMIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLICHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSMH: INAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CErMEHTAa,
LIApOBOM CJIOM, OCHOBAHHUE 1IAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Beraucnare 00bEMBI M IIJIOMIATM TOBEPXHOCTEH TeN BpAleHHs, T€OMETPUYECKUX Tell C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATHAMU: MHOTOTPAaHHHK, BIIUCAHHBIN B CEpy U OMHCAHHBIA OKOJIO c(hepsbl;
cdepa, BiMcaHHast B MHOTOTPAaHHHK HMJIH TEJIO BPAIICHUSI.

BbIauciaTe COOTHOIIEHUS] MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh u3y4aemble (GUTYpbl OT PYKH M C TPUMEHEHHEM NPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTh, MHTEPIPETUPOBATh M IMPEoOpa3oBBIBATh MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTrypax, MpencTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE TEHCTBHSI CIIOKEHUSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOXKEHHsSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMH OHHU 00J1aJ1at0T.

IIpuMeHATh paBUIIO MapasuIeNICAIIE A,

OnepupoBaTh MOHATHUSMH: JIEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOpP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, Yroll MEXKIy BEKTOpaMH, CKalsipHOE
NIPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cymMMy BEKTOpPOB M IMPOU3BEAECHHE BEKTOpAa HA YHCIIO, YroJl MEXKIY BEKTOpamH,
CKaJISIpHOE MPOMU3BEIEHUE, PACKIIaIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpUHAT.

[lpumensTp reomerpudeckne (GakThl IS pEIIeHHs  CTEPeOMETPHUYECKUX  3ajad,
MIpEeJIoJIararoliuX HECKOJBKO I1aroB PEIIeHHUs, €CIIM YCIOBHSI IPUMEHEHUS 3a/1aHbI B sSIBHOU (hopMme.

Pemate mpocreifmue reomMeTpuyeckre 3alaud Ha MPHUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeTo/a.

Pemrate 3amaun Ha JIOKA3aTENCTBO MAaTEMaTHUECKUX OTHOIICHWA W HAXOXKICHUE
TEOMETPUYECKUX BEIMYUH IO 0o0paslaM WM alrOpUTMaM, NMPUMEHSS W3BECTHBIE METOJIBI TPH
PEIICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a/1aY.

[TpuMeHSTh TMpOCTEHIHE MPOTpaMMHBIE CPEICTBA W AIIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.
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IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH, PACIIO3HABATH
IIPOSIBIICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

IIpuMeHATH TOJydEHHBIE 3HAHUS HA IPAKTUKE: AHAIM3UPOBATH DPEANBHBIE CUTyallUd |
NPUMEHSTH U3YUEHHBIE MOHATHS B IPOLIECCE MTOUCKA PELICHUS MAaTEMaTHUECKU C(hOpMyTUpOBAaHHOMN
po0JIEMbI, MOAEINPOBATh PEAJIbHBIE CUTYAIlMM HA SI3bIKE T€OMETPUH, UCCIEA0BATh TOCTPOCHHbIE
MOJIENIN C HCIIOJIb30BAaHUEM TE€OMETPUYECKHX MOHATHI M TeopeM, ammapaTta ainreOphl, pemaTth

MPAKTUYCCKUC 3aJa4H, CBA3AHHLIC C HAXOXJACHUCM I'COMCTPHUICCKUX BCIUYHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Ne KoanyectBo yacoB (npoBbIc)
w/n HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI 06pa30BATEbHbIE
pecypchbl
BBenenue B crepeoMeTpuio 10 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f415e2e
1-3 OCHOBHbBIE OHATHUS CTEPEOMETPUU: TOUKA 3
4-6 3HaKOMCTBO C MHOTOI'paHHHKaMU 3
7-10 [ToHsTHE 00 aKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPHUU: 4
aAKCHOMBI CTEPEOMETPUH H CIECICTBHS U3 HUX
IIpsimble 1 IockocTH B mpocrpancrie. [lapaieasHocTh 12 bubmuoreka [IOK
NPSIMbIX U ILIOCKOCTE https://m.edsoo.ru/7f415e2e
11-13 B3anMHoe pacronoxkeHne IpsMbIX B IIPOCTPAHCTBE: 3
nepeceKaroIrecs], MapaielbHble U CKPEIMBAOLIUECs PSIMbIe
14-22 [TapanmienbHOCTb NPSMBIX U INIOCKOCTEN 9
MepneHanKyJIAPHOCTH NPSIMBIX H MJI0CKOCTEH 12 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f415e2e
23-32 [Ipsimble napasuienbHbIe U NEPIIEHIUKYISPHBIE K IUIOCKOCTH
Yribl Me:KAy NPAMBIMH U NJIOCKOCTSIMH 10 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f415e2e
33-36 VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY IPSIMOH U TUIOCKOCTHIO 4
37-42 Teopema o Tpéx mepHeHANKYIAPAX 6
MHororpansuKH 11 bubnuotexa [JOK
https://m.edsoo.ru/7f415e2e
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA,
43-45 BBITTYKJIBIE U HEBBITYKJIbIC MHOTOTPAHHUKH; Pa3BEPTKA 3

MHOTr'OrpaHHUKa
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https://m.edsoo.ru/7f415e2e

46-48 [Tpusma: n-yronpHast mpu3mMa 3
49-50 [Tapannenenunen 2
51-52 [Tupamuga: N-yrojapHas MupaMuia 2
53 [TpaBusIEHBIE MHOTOTPAHHUKH 1
O0BbEMBI MHOTOTPAHHUKOB ? bubmorexa LOK
https://m.edsoo.ru/7f415e2e
54-63 ®opmyiiel 00beMa
4 bu6nmorexa LIOK
IMoBTOpEHUE: CeUeHHs, PACCTOSIHUA H YIJIbI https://m.edsoo.ru/7f415e2e
64-68 Pemenue 3amau
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

bubnuoreka [{OK
https://m.edsoo.ru/7f415e2e
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11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/ieioB U TeM NMPOTrPAMMBbI (pposIe)
oOpa3oBaTe/ibHbIE
pecypchl
bubnuorexa [JOK
Teaa ppamenus 12 https://m.edséf).ru/?f415e2e
1-4 Cdepa u map: HeHTp, pajanyc, TuaMeTp; TUIOMIAIb TOBEPXHOCTH 4
chepnl
5-8 Humuuap 4
9-12 Komnyc: 4
OBLEMEL Teul 5 bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
13-14 O0BEM IUIHHpA, KOHYCa 2
15-16 O0BEM 1Iapa U TIoIma s Chepbl 2
17 [Tono6ueie Tena B mpocTpaHcTBe. COOTHOLICHHS MEXKIY 1
TJIOMIAIMU TTOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI
BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE 10 BH6H_HOTCKa LIOK
https://m.edsoo.ru/7f415e2e
17-19 BekTop Ha JI0OCKOCTU U B IPOCTPAHCTBE 3
20-23 KoopauHaTHO-BEKTOPHBII METO/ NP PEIICHHH T€OMETPUUECKUX 4
3ama4
24-26 [IpssMmoyrosibHAs CUCTEMa KOOPIMHAT B MTPOCTPAHCTBE. 3
Koopaunatst Bektopa. [IpocTeiimue 3aqaun B KOopAuHATaX
27-34 IloBTOpEHue, 00001IeHNEe, CHCTEMATH3 AU 3HAHUI ! bubmmorexa LIOK
https://m.edsoo0.ru/7f415e2e
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2¢
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