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MHOACHUTEJIbHASA 3AIIUCKA

PaGouas nporpamma yueOHOro Kypca «l eomerpusi» 6a3oBoro ypoBHs ajist obydarommxcs 10 —11
K1accoB pa3paboTaHa Ha ocHoBe (DeaepalbHOrO TroCyAapCTBEHHOIO 00pa30BaTEIbHOrO CTaHAapTa
cpeanero obmiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH, MPENBIBISAEMBIX K
MaTeMaTHYeCKOMY oOpa3oBaHUIO, M TpaaWlMi pOCCHIiCKOro o0pa3oBaHuWs. Peanusauus MmporpaMmel
06CCHC‘H/IBaeT OBJIAZICHUEC KJIHOYCBBIMHU KOMIICTCHIUAMMU, COCTABJIAIOINIMMU OCHOBY IJId CaMOPAa3BUTUA U
HEIIPEPBIBHOIO 00pa30BaHUs, ILIEIOCTHOCTh OOIIEKYIbTYpPHOr'O, JMYHOCTHOIO U II03HABaTEIbHOTO
Pa3BUTHA JIMYHOCTH O0yUAIOIIUXCS.

HEJA U3YUYEHUS YYEBHOI'O KYPCA

BakHocTh yueOHOro Kypca reoMeTpUU Ha YPOBHE CPEIHEro o0Iero odpa3oBaHus 00YCIOBJICHA
MPAKTUYECKOH 3HAYMMOCTBIO METaNpeJMETHBIX U TPEIMETHBIX Pe3ylbTaToB OOyUeHHS T'eOMETpUHU B
HaTpaBICHUH  JIMYHOCTHOIO  pasBUTHS  oOydarommxcsi,  (popmupoBaHusi  (QyHKIIHMOHAJIHHOM
MaTeMaTHYECKOM TPaMOTHOCTH, W3y4YeHHUs JAPYTUX YYeOHBIX AWCHHIUIMH. Pa3Butne y oOyuarommxcs
MPaBUJIBHBIX TIPEJICTABICHUH O CYNIHOCTH W TPOUCXOXKICHWH TEOMETPUYECKHX a0CTpaKiui,
COOTHOIICHUH PEANBHOI0 W WACAITHLHOIO, XapaKTepe OTPa)KCHUS MAaTeMaTW4ecKOW HayKOH SIBICHWHA U
MPOIIECCOB  PEANBHOrO0 MHpa, MECT€ TIeOMETpHH B CHCTEME HayK W pOJIH MaTeMaTHYecKOro
MOJICTUPOBAHHUS B HAyYHOM TIO3HAHHH W B IMPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUAIIUXCS, & TAK)KE KAYECTB MBINUICHUS, HEOOXOMMBIX JIJIsl aJalTallid B COBPEMEHHOM
o01ecTBe.

I'eomerpus siBisieTcst OMHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro o0Iiero o0pa3oBaHws,
TaK Kak 00eCreunBaeT BO3MOKHOCTh M3YYEHHsI KaK JUCIUIUINH eCTECTBEHHO-HAYYHOW HATPABIEHHOCTH,
TaK ¥ TyMaHUTapHOM.

Jlormueckoe MbInUIeHHE, (OpMUpyeMOe INMpH H3YYeHHH OOYyJaloMMHECS TOHATHHHBIX OCHOB
I€OMETPUU U IIOCTPOCHUU LIEMOYKHU JIOTHUECKUX YTBEP)KICHUM B X0JI€ PEIIeHUs IT'eOMETPUYECKUX 3a1ad,
YMEHHUE BBIIBUIATh U ONPOBEPIraTh T'MIIOTE3bl HEMOCPEACTBEHHO MCIIOIBb3YIOTCS IPU PELIEeHUH 3ajad
€CTECTBEHHO-HAYYHOT O IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEHTUPOBATHCA B IIPOCTPAHCTBE UIPAET CYILECTBEHHYIO pOJb BO BCEX OOJIACTSIX
JeATeIbHOCTH denoBeka. OpueHTaIys 4elI0BeKa BO BpEeMEHU U NPOCTPaHCTBE — HEOOXOJUMOE YCIIOBUE
ero COLMAaJIbHOTO OBbITHS, (OPMA OTPAKEHHSI OKPY)KAIOLIEIO0 MHUPA, YCIOBHE YCIIEHIHOTO IO3HAaHHS U
aKTUBHOIO IpeoOpa3oBaHusi JedcTBUTENbHOCTH. OmnepupoBaHHE MNPOCTPAHCTBEHHBIMU OOpa3amu
00beIUHACT pa3Hble BUABl YUeOHOW U TPYIOBOH NESATENBbHOCTH, SIBISETCS OJHUM U3 NMPOGECCHOHAIBHO
Ba)KHBIX KA4ecTB, IIO3TOMY aKTyalbHa 3afada (POpMHUPOBAHUSA Yy OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBILUICHNS KaK Pa3sHOBUAHOCTH OOPa3HOI'O MBIIUIEHHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B ITOJTOTOBKE K
MIPAKTUYIECKON AESTEIbHOCTH IO MHOTUM HaIlPaBJICHUSIM.

Lenb ocBoenust mporpammsl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM YypoOBHE OOYYEHHS —
o01meobpa3oBaTenbHOE U OOMIEKYIFTYPHOE Pa3BUTHE O0YJAIOMIUXCS depe3 obecredeHrne BO3MOKHOCTH
MPUOOPETEHHUS U HCIIOIb30BAHUS CUCTEMAaTHYECKUX TEOMETPUYECKUX 3HAHUN U JEHCTBUM, CIEHU(pUIHBIX
T€OMETPUH, BO3MOXHOCTH YCIEIIHOI'0 IPONOKEHHS 00pa30BaHMsI [0 CHELUATBHOCTSIM, HE CBA3aHHBIM C
MPUKJIAIHBIM HCIIOJIb30BAHUEM I'€OMETPHUH.

[IporpamMma mo reomerpuu Ha 0a30BOM YpOBHE MpenHA3HaueHa Uil OOy4aroIuxcsl CpeaHeil
LIKOJIBI, HE MCIBITHIBABIINX 3HAYMTEIbHBIX 3aTPYIHEHUH HAa ypOBHE OCHOBHOI'O OOLIEro 0O0pa3oBaHMSL
Takum obpazom, oOyyaromuecs Ha 6a30BOM ypOBHE JOJKHBI OCBOMTH OOILIME MATEMATUYECKUE YMEHHUS,
CBSI3aHHbIE CO CHEenU(UKON reOMETpUN M HEOOXOOUMBbIE Ul XKHU3HH B COBpeMEHHOM obuiectBe. Kpome
3TOT0, OHW UMEIOT BO3MOXXKHOCTh HU3Yy4YHTh I'€OMETpHIO OoJiee rIyOoKo, €Cli B JaJIbHEHIIEM BO3HUKHET
HEOOXOMMOCTh B TEOMETPHUECKUX 3HAHMAX B IPO(eCCHOHATBHOM AeSITENbHOCTH.

JoctrxeHnue 1meiar OCBOEHHs IMPOrpaMMbl 00€CIIEUNBACTCSl PELICHHEM COOTBETCTBYIOIIUX 3a/ad.
[IpuopurernpiMu 3amadaMu OocBOoeHHs Kypca «l'eomerpum» Ha Ga3zoBoMm ypoBHe B 10—I11 kimaccax
SIBIISTIOTCSL:



e (JopmupoBaHue mpeacTaBIeHUSI O TEOMETPUU KaK YacTH MHPOBOW KYIBTYPHI U OCO3HAaHHE €€
B3aMMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (JopmupoBaHue mpeacTaBleHHsI O MHOTOIPaHHHMKAaX M TelaX BpAllleHHs KaKk O Ba)KHEHIINX
MaTeMaTHYECKHX MOJENAX, MO3BONSIONIMX OMNHCHIBATH M HW3Yy4aTh pasHbIC SIBICHUS
OKPYXaroIIero Mupa;

e (opMHpOBaHMEC YMEHHS paclo3HaBaTh HA UYEPTEKAX, MOJCIIX M B pPEAlbHOM MHpPE
MHOT'OI'paHHUKHU U TEJIa BpallICHUA

e OBJIQJICHHEC METOJAaMHU PEUICHUS 3ajad Ha MMOCTPOCHUS Ha M300pakKeHHSIX MPOCTPaHCTBEHHBIX
uryp;

° (bOpMI/IpOBaHI/Ie YMCHHUA OIICPUPOBATHL OCHOBHBIMHU IOHATHAMH O MHOI'OIpaHHUKAxX M TEIax
Bpal€HuA 1 nX OCHOBHBIMU CBOﬁCTBaMH;

° OBJIaACHUEC aJIrOpUuTMaMH PpCIICHUA OCHOBHBIX THIIOB 3aJa4, (I)OpMI/IpOBaHI/Ie YMCHUA
MPOBOANTE HECIOXHBIC AOKA3aTCIbHBIC PACCYXACHUA B XOA€ PCIICHUA CTCPEOMETPUYCCKUX
3a]a4 ¥ 33724 C MIPaKTUIECKUM COJIEPIKaHUEM;

® Ppa3BUTHE MHTEUICKTYaJIbHbIX M TBOPYECKHX CIIOCOOHOCTEH OOYyYaroIIuXCs, MO3HABaTEIbHON
AKTUBHOCTH, UCCIICAOBATCIBCKUX YMCHI/Iﬁ, KPUTUYHOCTU MBILNUJICHHA,

e ¢opmupoBaHue (YHKIIMOHAIBHOW TPAMOTHOCTH, PEICBAHTHOM TI'€OMETPHH: YMEHHE
pacriodHaBaTh MPOABJICHHUA TC€OMETPUYCCKUX HOHSITI/IfI, 00BEKTOB H SaKOHOMepHOCTeﬁ B
peabHbIX KU3HEHHBIX CHTYAIMSIX U MPH U3yYEHHUH APYTHX YUYeOHBIX MPEAMETOB, IPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpHOCTEH, (popMynHpoBaTh MX Ha SI3bIKE TEOMETPUH M CO3/1aBaTh
TCOMETPHUYCCKUE MOJCIIH, IMPUMECHATH OCBOEHHBIN FeOMeTpI/I‘-IeCKI/Iﬁ anmapatr i peuICHusA
MIPAaKTUKO-OPUECHTUPOBAHHBIX 3aaad, HUHTEPIPETUPOBATH )51 OLICHUBATH IMOJTY4YCHHBIC
pe3yabTaTHI.

OTIUYUTENBHON 0COOEHHOCTHIO IPOrPAMMBI SIBIISIETCSI BKJIFOUEHUE B KYpC CTEPEOMETPHUHN B Havale
ero M3y4eHHWs 3aJad, pellaeMblX Ha ypPOBHE HHTYHUTHUBHOIO TIO3HAHWSA, W OINpPENelEHHBIM 00pa3oM
OpraHM30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIHPYET TMpOTEKaHWE WHTYUTHUBHBIX TIPOIIECCOB, MOTHUBHUPYET K JalbHEHIemMy
M3YYEHUIO MTpEIMeTa.

[Ipenmourenne oTAaETCs HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUS, TO €CTh TEOPETUUECKUE
3HaHWA WMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOW HIesTenbHOCTH. Pasutne
MIPOCTPAHCTBEHHBIX MPEICTABICHUH y YYalIUXCs B Kypce CTEPEOMETPHUH MPOBOTUTCS 32 CUET PEHICHUs
3aa4 Ha CO3JaHHME IPOCTPAHCTBEHHBIX OOpa3oB W 3a/Jad HAa ONEPUPOBAHWE MPOCTPAHCTBEHHBIMH
obpazamu. Cozmanue obpaza MPOBOAMTCS C OMOPOH Ha HATJISATHOCTH, a ONEpHUpPOBAHUE 0Opa3oM — B
YCIIOBHUSIX OTBIIEUEHUS OT HATIISAHOCTH, MBICJIEHHOTO U3MEHEHHS €0 NCXOIHOTO COIEeP KaHMS.

OcHoBHBIE conepkaTenbHble TuHUU Kypca «['eomerpum» B 10—11 kmaccax: «MHoOrorpaHHUKNY,
«[IpsiMple W TUIOCKOCTH B TIpOCTpaHCTBe», «Tema BpameHus», «BeKToppl W KOOpAWUHATHI B
mpocTpaHcTBey. DopMuUpoOBaHUE JIOTHIECKUX YMEHHUH pacIpeenseTcss He TOIBKO 10 COMepKaTeNbHBIM
JIUHUAM, HO H TIO TOAaM 0OydYeHHs Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus.

Conepxanre o0pa3oBaHUS, COOTBETCTBYIOIEE MPEIMETHBIM pe3yiabTaTaM OCBOSHHS padouei
MPOTpaMMBI, PacHpeneNéHHBIM MO0 ToAaM OOydYeHHs, CTPYKTypUPOBAaHO TaKMM 00pa3oM, YTOOBI
OBIIAJICHNE TEOMETPHUYECKUMH TIIOHSATHSMH ¥ HAaBBIKAMH OCYIIECTBISUIOCH TIOCIENOBATEIHHO U
MOCTYIATENhHO, C COONIOJIEHWEM IPHUHINIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYANCH B
OOIIYyI0 CHCTEMY T€OMETPUYECKHX MPEACTABICHHUN O0YJaIOIIMXCs, pacHIApsis U yriayonss e€, oOpasys
MIPOYHBIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuenue reomerpun orBoauTcs 2 yaca B Hepento B 10 kiacce u 1 yac B Hegenmto B 11 kiacce,
BCero 3a JBa roga o0yueHus - 102 yyeOHbIX yaca.
Pabouas nporpamma no yuebHOMY nipeaMery «I'eomMeTpus» Ha YpOBEHb CpEHEro 00IIero oopa3oBaHus
COCTaBJICHA C y4eToM pabodeli mporpaMMbl BOCTITaHMs. BociuTaTenbHbIH MOTEHIHAN JAHHOTO



y4ueOHOro npenmMeTa odecreunBaeT peaan3alrio OJaronpuaATHBIX YCIOBHH I Pa3BUTHSI COLTUAIBEHO
3HAYMMBIX OTHOLIEHUH O0YyUYaIOMIUXCs U MPEXKAE BCErO IEHHOCTHBIX OPHEHTHPOB (LIEIEBBIX
MPHOPUTETOB):
> OIIBIT JIeN, HaTpaBJICHHBIX Ha 3a00TY O CBOEH CeMbe, POJHBIX U OJIN3KHX;
» TPYAOBOH OIIBIT, OIBIT YYaCTHUs B IPOU3BOJCTBEHHON IPAKTUKE;
>  OIIBIT JI€J, HAIIPABJICHHBIX HA I10JIb3Y CBOEMY POJHOMY IOPOLY WIH CENLY, CTPAHE B LIEJIOM, OIIBIT
JeATEeIbHOTO BBIPAYKEHHS COOCTBEHHOM I'PakJaHCKOW MO3UIINY;
»  OIBIT IPUPONOOXPAHHBIX JIET;
> OIIBIT pa3pellcHUs] BOSHUKAIOMINX KOHQIUKTHBIX CUTYalliil B IIKOJIE, IoMa MITH Ha YIUIIE;
»  OIBIT CAMOCTOSITEIBHOI'0 IPUOOPETEHNUST HOBBIX 3HAHUM, IPOBEACHUS HAYUYHBIX UCCIIEOBaHUH,
OIIBITA ITPOEKTHOM NEATEIbHOCTH;
»  OIBIT U3YYEHHS], 3AIUTH U BOCCTAHOBJIEHUS KYJbTYPHOI'O HACIEUs YEIOBEYECTBA, ONbITa
CO3JIaHHsI COOCTBEHHBIX MPOU3BEACHUH KYJIBTYPHI, OIBITa TBOPYECKOTO CAMOBBIPAKEHHUS;
> OINBIT BEJIEHNUS 310pOBOr0o 00pasa KU3HH U 3a00ThI O 310POBbE APYTUX JTIOACH;
»  ONBIT OKa3aHUS MOMOIIN OKPY)KAIOIIMM, 3200THI O MaJbIIIAX WU MOKUIIBIX JTIOJISX,
BOJIOHTEPCKOTO OIIBITA;
> OIBIT CaMOINO3HAHMS M CaMOaHaju3a, ONbITa COLUAJBHO IPUEMIIEMOIO CAMOBBIPDAXKEHUS WU

caMopealn3anny.
» COJAEP)KXAHMUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHSATUS CTepeoMeTpuH. Touka, mpsMas, IIOCKOCTh, IpocTpaHCTBO. lloHsTHE 00
aKCHOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3auMHoe pacnonoxeHue IpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIMECs, IapajuleNbHble U
CKperuBatonyecs npsmsle. IlapanneabHOCTs HNPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IMapajllelIbHbIE
IpsIMbIE B IPOCTPAHCTBE; NapajUIeIbHOCTh TPEX MPSIMBIX; IapaJlIeIbHOCTh IPSMON U MJIOCKOCTH. YTJIBI C
COHAIpaBJIEHHBIMU CTOPOHAMU; YroJl MEXIy HpSMBIMU B IpocTpaHcTBe. IlapaiienbHOCTh IIIOCKOCTEN:
napajjenbHble TIJIOCKOCTH; CBOMCTBAa NapasuieNbHBIX IUTOCKOcTeil. Ilpocreiimune mpocTpaHCTBEHHbBIE
(Gurypsl Ha IUIOCKOCTH: TETPA3Ap, KyO, HapaIieNenues; IOCTPOSHUEe CEIEHHUH.

[lepneHAUKYISIPHOCTh NPSMOM M IUIOCKOCTH: MNEPHEHAMKYISAPHBIC NPSMbIE B IPOCTPAHCTBE,
HpsIMbIE MapajuieNbHbIe M MEPIEHANKYIIPHBIE K IJIOCKOCTH, MPU3HAK MEPHEHIUKYIAPHOCTH HPAMOH U
IUIOCKOCTH, TeopeMa O MPSIMOH IMEepHEHIUKYISIPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOl MEXKAY
OpsIMOM M IUIOCKOCTBIO; NIBYIPAaHHBIA YroJl, JUHEHHBIA yron aByrpaHHoro yria. IlepneHaukymnsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE OT HPSMON MO MJIOCKOCTH, HMPOEKLUS
¢urypel Ha IUIOCKOCTh. llepmeHAMKYNAPHOCTh IUIOCKOCTEH: MPHU3HAK IEPIEHIUKYIIPHOCTH ABYX
mwiockocted. Teopema o TpEX MepIEeHAUKYISIpaX.

MHoOrorpaHHuKu

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIC 3JEMEHTH MHOTOIPaHHUKA, BBIIYKJIbIE W HEBBIIYKJIBIE
MHOTOTPaHHUKH; Pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: N-yrompHast mpusMa; rpaHd 1 OCHOBAHUSI IPU3MBI;
npsiMass M HakJIOHHAash OpU3Mbl; OOKOBas M IONHAs IIOBEPXHOCTh Npu3Mbl. llapamnenenwumern,
NPSIMOYTOJIbHBIN MapaJulelienunes U ero cpoicrea. Ilupammpa: N-yrompHasi nupaMuzaa, TpaHd U
OCHOBaHHUE MUPAMHJIBI; OOKOBAs U ITOJIHAsI IOBEPXHOCTH MMUPAMH/JIBL; IPaBUIIbHAS U yCEUEHHAS TMPAMUTA.
OneMeHThI MPU3MBbI U TUpaMubl. [IpaBuibHbIE MHOTOTpaHHUKH: MIOHATHE MTPABHIIBHONO MHOIOIPaHHH KA,
NpaBUjIbHAS TpU3Ma W TpaBWIbHAS MUPAaMHUIA; NPaBUIbHAs TPEYrojibHas NMHUpaMula W NPaBHIIbHBIHI
terpasap; KyO. llpencraBneHne o MpaBUIIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOMAEKa’3p U HKOCAdIp.
CeueHuns MPU3MBbI U IUPAMHUJIBL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOW, MIOCKOCTH. DJIEMEHTHI
CUMMETPHH B TpaMHJIaX, Hapaieenunenax, IpaBUIbHbIX MHOTOTPAHHHKAX.



Bbluucnenre 55eMEHTOB MHOTOIpaHHUKOB: pE&Opa, auaroHamd, yriael. [lmomans OokoBoM
MOBEPXHOCTH W TOJHOW TMOBEPXHOCTH MPSMOM NPHU3MBI, IUIOMIaJh OCHOBaHHWH, TeopemMa O OOKOBOH
MOBEPXHOCTH TMPsAMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH MPAaBUIBHOM
NUpaMUBL, TeopeMa O IJomaau yceuéHHol nupamuabl. llonstne o0 oO0béme. OOBEM MUpPaMUABI,
MIPU3MBL.

[Mono6ueie Tena B mpoctpaHcTBe. COOTHOIIECHHSI MEXIY IUIOMIASIMUA TTOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEl.

11 KJIACC
Tesa Bpamenus

Hunuaapuueckass  MOBEPXHOCTb,  OOpasymomue  MWIMHIPUYECKOW  TIOBEPXHOCTH,  OCh
HWIMHAPHYECKOH TOBepXHOCTH. LIMMMHIp: ocHOBaHMS M OOKOBas MOBEPXHOCTH, 00pa3ylomias U OCh;
TUIOIIA/Ib OOKOBO M TIOJHOW MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yIolHe KOHUYECKOW TOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKON
noBepxHOcTH. KOHyc: OCHOBaHWE W BeplIMHA, OOpa3yiomas M Och; IUIONIaJh OOKOBOH M TOIHOH
MMOBEPXHOCTH. Y CCUEHHBINA KOHYC: 00pa3yIoIIMe U BICOTA; OCHOBAHUS 1 OOKOBasi TOBEPXHOCTb.

Cdepa u mwap: neHTp, paanyc, AMaMerp; IO NOBEPXHOCTH cepbl. B3aumMHoe pacnonoxeHue
cdepbl U MIIOCKOCTH; KacaTelbHas TIOCKOCTh K cepe; Turomans chepsl.

N3obpakeHne Ten BpaleHus Ha TUIOCKOCTH. Pa3BEpTka mUIuHApPa U KOHYCA.

KomOunanmn Ten BpamieHWss ¥ MHOTOTPAaHHHUKOB. MHOTOTPaHHHK, OIMCAHHBIA OKOJIO CQepsr;
C(bepa, BIIMCaHHas B MHOT'OI'PAaHHUK, WJIN TCJIO BPAIlCHUA.

[Nousitie 06 00béMe. OcHOBHBIE cBolicTBa 00bEMOB Tel. Teopema 00 00BEME TPSIMOYTOIHLHOTO
napasuienenumnena u cueactsus u3 He€. O0bEM munHIpa, Konyca. O0bEM mapa u miomanis cepol.

[Mono6ubie Tena B mpoctpaHcTBe. COOTHOIICHHUST MEXJY IJIOMAISIMU ITOBEPXHOCTEH, 00hEMaMu
HOIOOHBIX TEIN.

Ceuenus mwmHIpa (MapajIebHO W TEPIICHANKYISIPHO OCH), CEUYCHHsI KOoHyca (MapauieibHOe
OCHOBAHHIO U MTPOXOJSIIEE Yepe3 BEPIINHY), CEUEHUS IIapa.

BekTOphl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mimockocT W B mpocTpaHcTBe. ClOKEHWE M BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha 4mcio. PasnmoxeHne Bekropa 10 TpEM HEKOMIUIAHAPHBIM BekTopam. [lpaBmiio
nmapajuienenumena. Pemenme 3ajad, CBS3aHHBIX C TPUMEHEHHWEM MPaBWJI JACHCTBHA C BEKTOpaMHU.
[IpssMoyronpHass cuctema KoopAuHAT B mpocTpaHcTBe. Koopaunatsl BekTopa. IIpocreiimve 3amauu B
KOOpAWHATaX. YTOI Mexay BekTopamu. CKaJIsipHOE MTPOM3BEeHIE BEKTOPOB. BEIdncieHne yriioB Mexy
MPSIMBIMU ¥ TTOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIA METOJ TP PEIIEHNH TeOMETPUYECKIX 3a/1ad.



IITAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATHI

JIudHOCTHBIC  pe3yabTaThl  OCBOCHHS  MporpaMmbl  ydeOHoro mpeamera  «MaTeMaTukay
XapaKTEPU3YIOTCA:

I'paxknanckoe BocnuTanme:

c(hOPMHUPOBAaHHOCTHIO TPAXKIAHCKON TMO3UIUU O0yYaIOMIErocss Kak aKTHUBHOTO W OTBETCTBEHHOIO
YJigHa POCCHMCKOro OOIecTBa, NPEACTABICHHEM O MAaTEeMaTUYSCKMX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBJICHMIA, TPOLEAYP TPakJaHCKOro oO0IIecTBa (BBIOOPHI, OMPOCHl U Ip.), YMEHUEM
B3aUMOJICHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIMSIMH U Ha3HAUCHHUEM.

ITaTpuoTHveckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO POCCHIMCKOM TPaKJAHCKOW HICHTUYHOCTH, YBXXECHUS K MPOUUIOMY H
HACTOAILIEMY POCCUHCKOM MaTE€MaTHKH, LEHHOCTHBIM OTHOIIEHMEM K JOCTHXKEHHUSM POCCUHUCKHUX
MaTEMaTUKOB M POCCHUMCKON MAaTEeMaTHYECKOW IIKOJbI, K HCIOJIb30BAHUIO 3TUX JOCTHUXKEHUU B JPYrUX
HayKaX, TeXHOJIOTHsIX, Chepax SIKOHOMHUKH.

JAyX0BHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUEM JIYXOBHBIX I[EHHOCTEH POCCUHCKOr0 Hapoaa; ChHOPMHUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HaHMS, ITUYECKOTO TOBEJEHHUS, CBSA3AHHOIO C MPAKTUYECKUM TNPUMEHEHUEM JOCTHKEHUW HAayKu H
JESITEIbHOCTRIO YIEHOT0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYMBOIO OYAyIIIEro.

JcTeTHYECKOE BOCTIMTAHUE:

3CTETUYECKUM OTHOLIEHHEM K MHUDPY, BKJIIOYas OCTETUKY MaTEeMaTHUYE€CKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7a4, PENICHUHA, pacCyKICHUH; BOCIIPUUMINBOCTEI0 K MAaTEMaTHYECKHM aCIIEKTaM pPa3THMIHbIX
BHUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS NPUMEHATH MaTEMaTHYEeCKHe 3HAHUS B HHTEpecax 3J0pPOBOTO H
Oe3omacHoro obpasza JKW3HM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/IOPOBBIO (3I0pOBOE THTAHHE,
cOaaHCHUPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, PEryjsipHas (U3NUecKas aKTHBHOCTH), (HU3HUYCCKOIO
COBEPIIIEHCTBOBAHUSA, MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIbHON J€ATEIHHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYAOIIOOHMS; WHTEPECOM K pasIudHBIM chepam
npodeccHoHabHON EeSTEIFHOCTH, CBA3aHHBIM ¢ MAaTEMAaTHKON U €€ TPHUIIOKEHUSIMH, YMEHUEM COBEPIIAThH
0CO3HAHHBIN BbIOOP OymyIei mpodeccur U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIaHbI; TOTOBHOCTHIO
M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpPa30BAaHWIO HAa TPOTSHKEHWH BCEH KU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUH NMPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKOM HAIIPaBICHHOCTH.

JKoJI0rHYecKoe BOCIUTAHHE:

chOpMHUPOBAaHHOCTHIO IKOIOTUIECKON KyIbTYPHI, TOHUMaHWEM BIMSHUS COIHAIBFHO-IKOHOMHYIECKUX
MIPOIIECCOB HAa COCTOSHHUE TIPHUPOMHOM W COIHMATBLHOM CpEIObl, OCO3HAHWEM TJI00aTbHOTO XapakTepa
AKOJIOTHIECKUX IMPpOoOIeM; OpHUEHTAITMeH Ha IMpUMEHEHHE MaTEeMaTHYeCKUX 3HAHWM IS PEIeHHS 3a1ad B
00JTacT! OKPY’KAIOIIEeW Cpebl, MJIAHWPOBAHUS IOCTYNKOB M OIEHKA WX BO3MOXKHBIX TMOCHENCTBUH s
OKpYXaIoLEel Cpebl.

IleHHOCTH HAYYHOI'O IO3HAHUSA:

chOpMHUPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 00IIECTBEHHON MPAKTHKH, TOHUMaHWEM MaTeMaTHIeCKOW HayKH KakK c(hepbl YeIOBEYECKOM AeAT elbHOCTH,
3TanoB €€ pa3BUTHUSI M 3HAYMMOCTU [JIsl Pa3BUTHS LUBUIM3ALUU; OBJIAJACHUEM SI3bIKOM MATEMaTUKH U
MaTeMaTU4YeCKOM KyJIbTypOil KaK CpeIACTBOM IO3HAHHUS MHPA; TOTOBHOCTHIO OCYILECTBJISTh IMPOEKTHYIO U
HCCIEN0BATENBCKYIO NEITENbHOCTh HHAUBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbI
MeranpeaMerHele  pe3yibTaThl OCBOGHHSI IPOrpaMMbl  y4eOHOro mnpeaMera «MaTtemaTtnkay
XapaKTEepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMH HOZHABGAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YNIAMUSHLIMU OCUCMEUSMU.
1) Vuueepcanvuvie nosnasamenvuwvie Oeticmeus, obecneuugaiom  @Gopmuposanue  OA308bIX
KOZHUMUBHBIX NPOYECCO8 00YYaAruWuxcs (0ceoeHue Memooo8 NOZHAHUsSL OKPYICAIOWe20 MUpd; NpumMeHeHue
JI02UYECKUX, UCCTe008AMENbCKUX ONepayuti, yMeHuti pabomams ¢ uHgopmayuei).



Ba3oBble JJornyeckue JeiicTBHA:

BBISIBJISATH M XapaKTepPH30BaTh CYIIECTBEHHBIE NMPU3HAKH MaTEeMaTHYECKUX OOBEKTOB, MOHSITHI,
OTHOLICHUIH MEXAYy TMOHATHAMH; (OpPMYIHPOBATH ONpPEACICHUS MOHATHI; YCTaHABIMBATh
CYIIECTBEHHBI MPHU3HAK KIacCU(PUKAINK, OCHOBAHUS Uil 0OOOIIECHHSI W CPaBHEHHsI, KPUTEPUH
MIPOBOJUMOr0 aHAJIN3a;

BOCIIPHHUMATh, (QOPMYJIHpPOBAaTH M MPeoOpa3OBBIBATH CYKACHHUS: YTBEPIUTEIbHBIE H
oTpULATebHbIC, eMIUHIUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE,

BBISIBIISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpeUHs B (pakTax, NaHHBIX,
HAONIOACHHUSX W YTBEPXKICHUSX;, NpemIaraTb KPUTEPHH JUIS BBISIBICHHS 3aKOHOMEPHOCTEH U
NIPOTUBOPEUHIL;

JleNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HHJIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHUH;

MIPOBOJIUTH CaMOCTOATENBHO JOKa3aTelNbCTBA MAaTEMaTHYECKUX YTBEpXKAEHUH (IpsMble U OT
MIPOTUBHOTIO), BBICTPaWBaTh AapryMEHTAlMIO, NPHUBOAWTH MPHUMEPHl M  KOHTPIPHUMEPHI;
00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CHOCOO pelIeHus] ydeOHOW 3ajadd (CpaBHHBATH HECKOJIBKO BapHAHTOB pELICHUS,
BBIOMpATh HarbosIee MOAXOAAIINI ¢ YIETOM CAMOCTOSTEIFHO BBICIEHHBIX KPUTEPUER).

ba3oBble Hcclen0BaTEIbCKHE TEHCTBUSA:

KCIIOJIb30BaTh BOIPOCHI KaK HCCIICAOBATEIbCKUNA HHCTPYMEHT I[O3HaHMs, (QOPMYJIHPOBATH
BOIPOCH], (PUKCUPYIOIIKME MPOTHBOpEUYHe, NpoOIeMy, YCTaHaBJIMBAaTh HCKOMOE H JaHHOE,
(hopMupOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSTEIBHO CILNIAHUPOBAHHBINA IKCIIEPUMEHT, MCCJCIOBAHUE 10 YCTAHOBJICHUIO
0COOEHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, SIBJIICHHs, IPOIECCca, BBISBICHUIO 3aBHCHUMOCTEH
Mencz[y O6’beKTaMI/I, SIBJICHUSIMU, HpOHeCC&MI/I;

CaMOCTOSATENBHO (OPMYIHPOBAaTh OOOOIICHMS M BBIBOABI I10 PE3yjIbTaTaM IPOBEAEHHOIO
HaOJIIO/ICHHSI, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTDH MONYYEHHBIX PE3yJbTaTOB, BHIBOIOB H
000011IeHNH;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKKE BBIABUIATH MPEANOIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ nundopmanueii:

BBISIBJIATh JIepHUINTHl MH(OpPMAIINHU, JAHHBIX, HEOOXOJIMMBIX JUIsi OTBETA HA BOMNPOC W IS
pelleHus 3a/1aum;

BBIOMPATh WHPOPMAIHIO U3 HCTOYHUKOB PA3JIUNYHBIX THIIOB, aHAJM3HPOBATh, CHCTEMATH3UPOBAThH
Y MHTEPIPETHPOBATH HH)OPMAIINIO PA3TTHYHBIX BUIOB U (POPM TPEICTABIICHHS,

CTPYKTYpPHPOBAaTh WH(POPMAIMIO, MPEACTABIATh €€ B pa3IW4HbIX (OpMax, WILTIOCTPHPOBATH
rpaduIecKy;

OICHUBATh HANEKHOCTh HHPOPMAITHH MO0 CAMOCTOSATENBHO C(HOPMYINPOBAHHBIM KPHUTEPHUSIM.

2) Vuueepcanvrvie KOMMYHUKAMUGHbIE OClicmaust, 00ecneuusarom c@hopmupo8aHHOCMb COYUATbHBIX
HABbIKOG 00YUAIOUJUXCSL.

Oo0wenue:

BOCIIPMHUMATh U (OPMYIMPOBAThH CYKACHUS B COOTBETCTBHM C YCIOBHUSMH M LEISIMH OOIIECHMS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 110 XOJy PEIIEHHs 3a/1a41, KOMMEHTHPOBATh MOITYy4EHHbII Pe3yJIbTarT;

B X07ie 00CYXIEHHS 3a/1aBaTh BOIPOCHI 10 CYILECTBY OOCYKIaeMOH TEMbI, IPOOJIEMBI, peIiaeMoi
3aJa4u, BbICKA3bIBaTh MJICH, HALCJICHHbIE HAa MOWCK PELICHWUS; COMOCTABIISTH CBOM CYXACHHS C
CY)KIEHHUSMH IPYrHMX YYaCTHUKOB AMAIOra, oOHapyXHWBaTh PaziMyhe M CXOJACTBO MO3ULUH; B
KOppEeKTHOH (opMe HOopMyIIMpOBaTh Pa3HOIIIACHUS, CBOU BO3PAXKEHMUS,;

MPEACTaBIATh PE3yJAbTaThl PELIeHUs] 3a7auyd, OKCIIEPUMEHTAa, HCCICAOBAaHMUs, IPOEKTa;
CaMOCTOSTEIBHO BBIOMPATh (OpMAT BBICTYIUICHHS C YUETOM 3aJay Mpe3eHTaluu U 0COOCHHOCTEH
ayJIUTOPHH.

CoTpyaHHYecTBO:



® [IOHMMAaTh M UCIONb30BaTh IPEUMYILIECTBA KOMAaHIHON ¥ HHAWBUIYAJILHON PaOOTHl P pelICHUN
y4eOHBIX 3a/a4; NPUHUMATh LEeIb COBMECTHOH [ESATENbHOCTH, IJIAHUPOBATH OPraHU3aLHUI0
COBMECTHOW palOTBI, pacHpenensiTs BHABI PabOT, IOrOoBapHBATHCH, OOCYKIAaThb Ipolecc H
pe3ynbTaT paboThl; 0000IIaTh MHEHUST HECKOIBKUX JIONICH;

®  Yy4acTBOBAaTh B IPYMIOBBIX GopMax paboThl (0OCyxkaeHUsl, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI»
U WHBIE); BHIMOIHATH CBOIO YacTh pabOThl 1 KOOPAUHUPOBATH CBOM JEHCTBHSI C APYTUMH YWICHAMHU
KOMaHJIpl; OLIGHMBATh KadeCTBO CBOErO BKJIaAa B OOMMH MOPOLYKT IO KPUTEPHSIM,
cOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuusepcanvhvie pecynamuenvie Oeticmeus, obecneuusarom  HOPMUPOBAHUE  CMBICLOBLIX

YCMAHOBOK U JHCUSHEHHBIX HABBIKOG JUYHOCTU.

Camoopranusanus:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHUs 3a7a4H, BRIOUPATh CIIOCO0 PElICHUs ¢ y4ETOM NMEIOIIIXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI
peteHnii ¢ yu€roM HOBOM WH(POPMAIIUH.

CaMOKOHTPOJIb:

® BJaJICTh HaBBIKAMHU I103HABATEILHOW PE(IESKCUU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUU U
MBICITHTENTFHBIX TIPOIIECCOB, UX PE3yJbTATOB; BIAJIETh CIIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJIS
IIpoLiecca U pe3yJIbTaTa PELICHUsT MaTEMAaTUYECKON 3aa4H;

®  TIPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IIPH PEIICHNH 33]Ia4i, BHOCUTh KOPPEKTHBHI
B JICITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISBICHHBIX
TPYIAHOCTEN;

®  OIICHUWBATh COOTBETCTBUE PE3yJbTaTa IENH U YCIOBUSIM, OOBSICHATh MPUYMHBI JOCTUKEHUS WIN
HEIOCTIKEHUS PE3yIbTATOB AEITENFHOCTH, HAXOAUTh OIMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

HPEJMETHBIE PE3YJIBTATbBI

10 KUIACC

OnieprpoBaTh MOHATUSAMHU: TOUYKA, IPSAMasi, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS M3 HUX IIPH PEIICHUH TeOMETPHUYECKUX 3a/1a4.

OrmieprpoBaTh MOHATHSAMH: TTAPAILIETBHOCTD U ITEPIEHANKYIIPHOCTD MPSIMBIX U IIIIOCKOCTEH.

Knaccudurmposats B3anMHOE pacIiooXeHHe MPSIMBIX U TTIOCKOCTEH B IPOCTPAHCTBE.

OrniepupoBaTh MOHATHSMU: ABYTPAHHBIH Yroy, TpaHW ABYTPAHHOTO yriia, pedpo ABYIpaHHOTO YIiia;
JMHEHHBIN yroJ ABYTPaHHOTO yIila; rpalyCHas Mepa JABYTrpPaHHOTO yIJIa.

OrmepupoBaTh MOHATHSMH: MHOTOTPAHHHK, BBITYKJIBIH W HEBBITYKJIBIH MHOTOIDaHHUK, SJIEMEHTHI
MHOTOTpaHHUKA, TPaBUIBHBIN MHOTOTPaHHUK.

Pacrio3HaBaTh  OCHOBHBIE BHABI MHOTOTPAaHHUKOB (TUpamMuia; MOpU3Ma, HPSMOYTOJIbHBIN
Mapasuiesnenumen, Kyo).

KnaccupumnmpoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS JUIS KiIAcCH(HUKAIMH (BBITYKIbIE H
HEBBINTYyKJIBIE MHOTOTPAaHHHMKH; TIPAaBWIbHBIE MHOTOTPAaHHUKHM, TpSIMblE W HAKIOHHBIE IPH3MBI,
MapauieenuIeapl ).

OrmiepupoBaTh MOHATHSAMH: CEKYIIask TNIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH NPUHLMUIIBI TOCTPOEHUS CEUEHUH, NCTIONIB3YSI METOA CIIECHOB.

Crtpouth Ce4eHUs] MHOTOIPAaHHUKOB METOAOM CJIEJI0OB, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXHU U3
PHCYHKOB TIPOCTHIX 00BEMHBIX (DUTIYp: BHJI CBEpXY, COOKY, CHU3Y.

Pemate 3a1a4n Ha HAXOXKIACHHE T€OMETPUIECKUX BETHYMH MO 00pa3iiaM MM alrOpUTMaM, IIPUMEHSIS
M3BECTHBIC AaHAINTHYECKHE METOIbI NMPU PElICHHH CTaHIAPTHBIX MAaTeMAaTHYECKUX 33/1a4 Ha BBIYMCIICHUE
pacCTOSHUI MEKAy JABYMS TOYKAMH, OT TOYKM JO TPSMOW, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPENIMBAIOIIUMHUCS TPSIMBIMH.

PemaTs 331241 Ha HaXOXKAEHNE T€OMETPUUECKIX BEIMYHH 0 00pa3liaM WK aJrOpuTMaM, IPUMEHSS
W3BECTHBIE aHAJMTUYECKUE METOABI NMPH PEUICHWH CTAaHAAPTHBIX MaTeMaTHYeCKUX 3aJay Ha BBIYHCICHUE
YIJIOB MEXKAY CKPEHIMBAIOLIMMUCS TNPSMBIMH, MEKIY NPSAMOH M IJIOCKOCTBIO, MEXKIY IJIOCKOCTSIMH,
JBYTPaHHBIX YIJIOB.



Bbruucnsate 00BEMBI M TUIOLMIAMM  TOBEPXHOCTEH MHOTOIPAaHHHMKOB (TMpU3Ma, MHpamMHuIa) ¢
mpUMEHEeHHEM (DOPMYIT; BBIYMCIATH COOTHOICHHSI MeKIY TUIOMIAIIMH IIOBEPXHOCTEN, 00bEMaMu MOJOOHBIX
MHOI'OI'PaHHMKOB.

OnepupoBaTh MOHITUAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh CHMMETPUH; LIEHTD,
OCb | IJIOCKOCTh CHMMETPUH (UTYPEIL.

UzBnekats, mpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTypax, IPeICTaBICHHYIO Ha YepTEeKax U pUCYHKaX.

[Ipumensars reomerpuueckre (akThl ISl PEUICHHs] CTEPEOMETPUUYECKHX 3alad, MPEAoararolix
HECKOJIBKO IIaTr0B PEILEeHNUsI, €CIH YCIOBUS MPUMEHEHHUS 3aaHbl B SIBHOH (opme.

IIpuMenATE mpocTeiine NPOrpaMMHBIE CPENCTBA U NIEKTPOHHO-KOMMYHUKAILIMOHHBIE CUCTEMBI IIPH
pELICHUH CTEPEOMETPUUECKHX 3a1aY.

IIpuBoauTh HpUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MNPUPOJE U KHU3HHU, PACIIO3HABATh
HPOSIBJIICHUE 3aKOHOB I€OMETPUU B HUCKYCCTBE.

IIpuMeHATh MOJIydEHHBIE 3HAHMS HAa NPAKTUKE: aHAIW3UPOBATh PEAIBHBIC CUTYallUH U NPUMEHSTh
W3y4YeHHbIC TIOHSATHA B TMPOIECCe MOWCKA pEIIeHWS MaTeMaThdeckd CHOpMYIHpPOBAHHON MPOOIEMBI,
MOJIEIIMPOBATh pPEAIBHBIE CHTyallMd HA S3bIKE TI'E€OMETPUHU, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHMEM I€OMETPHUYECKUX MOHITHH M TeopeM, amrmapaTa aareOpbl; pemarh MpakTHYecKue 3a1adu,
CBSI3aHHBIEC C HAXOXKJECHUEM I'€OMETPUYECKUX BEIUYMH.

11 KUIACC

OnepupoBaTh TMOHATHUSIMU: IMJIMHJPUYECKAs IOBEPXHOCTh, 0O0pasylolue  IMIHHIPUISCKON
MMOBEPXHOCTHU, HOUIIMHAP, KOHUYCCKAas IIOBEPXHOCTD, 06pa3y}onme KOHUYECKOU MMOBEPXHOCTHU, KOHYC,
chepraeckast TOBEPXHOCTD.

PacniosnaBaTh Tena BpameHus (IIUIHHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MOYYCHHUS TEJT BPAICHUS.

KiaccuduimpoBaTs B3aMHOE PacIonoxeHue cepbl U TUIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA CETMEHTA; IIapOBOM
CIIOM, OCHOBaHHE IIIAPOBOT0 CJIOSI, BBICOTA IIIAPOBOTO CIIOS; IIIAPOBOM CEKTOP.

Boeraucasate 00bEMBI U TTOMIAAN TIOBEPXHOCTEN TEN BPAIEHHUS, TEOMETPUIECKHUX TEJ C MPUMEHEHHEM
hopmym.

OmnepupoBaTh MOHSATHIMH: MHOTOTPaHHUK, BIIMCAHHBINA B c(hepy M OIMMCAHHBIA O0KOJNO chepbl; cdepa,
BIMCAHHAS! B MHOTOTPAHHUK WJIH TEJIO BPAICHUS.

BerucasTe coOTHOMEHHSI MEXTY TUIOMIAAIMU TTOBEPXHOCTEN M 00bEMaMH TOAOOHBIX Tell.

N3obpakats n3ydaemsie GUTYPHI OT PyKH U ¢ TPUMEHEHHEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BemonHATh (BRIHOCHBIE) TIOCKHE YEPTEKH M3 PHUCYHKOB NMPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEPXY,
cOOKy, CHU3Y; CTPOUTH CEUSHHSI TEN BPAIICHUSI.

W3BnekaTs, WHTEPNPETHPOBATh W  MPEOOpPA3OBBIBATh WH(GOPMAIIMIO O IMPOCTPAHCTBEHHBIX
TeOMEeTPUIECKHUX (UTYpPax, MPEICTABICHHYIO Ha YepPTeKaX U PUCYyHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BeImonHATh 1EHCTBHS CIIOXKEHHSI BEKTOPOB, BRIYUTAHHS BEKTOPOB W YMHOXKEHHUSI BEKTOpa Ha YHCIIO,
0O0BSICHATH, KAKUMHU CBOMCTBAMHU OHH 00J1aJaf0T.

[IpumeHsATs IPaBHUITO TTApAJUICIICTHIIEIA.

OnepupoBaTh TOHSATHUSMH: JIEKAPTOBBl KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOMAYIH BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YIOJ MEXKIY BEKTOpaMH, CKaISIPHOE MPOU3BEEHHE BEKTOPOB,
KOJIJTMHEapHbIe 1 KOMIUIAHAPHBIE BEKTOPHI.

Haxogutb cymMMy BEKTOPOB W MPOW3BEEHIE BEKTOPA HA YMCIIO, YOl MEXKIY BEKTOPaMH, CKaJSIPHOE
MIPOM3BEJICHNE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJTHHEAPHBIM BEKTOPaM.

3a;aBaTh TUIOCKOCTh YPaBHEHHEM B JEKapTOBOM CHCTEME KOO IHAT.

[IpumensaTs TeoMerpuueckrue (QakThl I PEHICHUS CTEPEOMETPUUYECKUX 3aJllad, MpPEeAIoNararoinmx
HECKOJIBKO IIarOB PEIISHHUS, €CIIN YCIOBUS IPUMEHEHUS 3a]]aHbl B SIBHOH (opMe.

Pemate mpocTeiinmie reoMmeTpuyecKre 3a/1a4l Ha TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.



Pematp 3amaun Ha AOKa3aTENbCTBO MAaTEMaTHMUECKUX OTHOIIEHUN M HAXOXKIAECHUE T'€OMETPHUECKUX
BEIMYMH MO oOpas3laM WM ajJropuTMaM, MPUMEHssT H3BECTHBIE METOABl MPH PEIICHHH CTaHIapPTHBIX
MaTeMaTUYECKUX 3a/]a4.

IIpuMeHATH IpoOCTEIME MPOrPAMMHBIE CPENCTBA U NIEKTPOHHO-KOMMYHUKAILMOHHBIE CUCTEMBI IIPU
pELIECHUH CTEPECOMETPUYECKHX 3a1aY.

IIpuBoauTh HpUMEPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HU, PACIO3HABATh
MIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATE MONyYEHHBIE 3HAHMS HA MPAKTHKE: aHAIM3UPOBATH PEAIBHBIC CUTYallUH U NPUMEHSTh
W3yUYCHHBIC TIOHATHSA B TMpPOIECCe MOWCKA pEIICHUS MaTeMaThdeckd CHOpMYyIMpPOBAHHON MPOOIEMBI,
MOJEIUPOBATh pEAIbHBICE CHTyallUd HA S3bIKE TI'E€OMETPUU, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIH C
WCTOJIb30BaHMEM T'€OMETPUYECKMX MOHSATHH U TEOpEM, ammapaTta anreOpbl; pelaTh MpakTHUYecKue 3aaqud,
CBSI3aHHBIEC C HAXOXKJICHUEM I'€OMETPUYECKUX BEIUYMH.

TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
HaumenoBanue
Ne (uu¢poBbIe)
Pa3fejIoB U TEM Kontpoabnbie | IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NMporpaMmablI padoThI padoThI
pecypcebl
1 Beenenue B 10
CTEPEOMETPHUIO
[IpsiMbIE U TITOCKOCTH B
5 MIPOCTPAHCTRBE. 12 1
ITapannenbHOCTH
NPSMBIX U TIJIOCKOCTEN
3 IleprieH IUKYJISIPHOCTD 12
NPSMBIX U TIIIOCKOCTEN
4 Vsl MeXy OpIMbIMU 10 1
U IJIOCKOCTSIMU
5 MHoTrOorpaHHUKA 11 1
6 O06BEMBI 9 1
MHOI'OI'PaHHUKOB
7 IToBTOpEHUeE: ceuenus, 4 1
pacCTOSIHUS U YIJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10O ITPOI'PAMME




11 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢poBbIe)
Pa3aeJioB U TEM Kontpoannsie | IlpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
NporpaMmal padoThI padoThI
pecypcsl
Tena BpateHus 12
OO0BEMBI TEN 5 1
Bexkropsl u
3 KOODJMHATHI B 10 1
MIPOCTPaHCTBE
IToBTOpEHUE,
4 000061eHE, 7 1
CHUCTEMAaTHU3aIMS
3HAHUU
OBLIEE KOJIMYECTBO 34 3 0
YACOB 11O ITPOI'PAMME
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