MUHHUCTEPCTBO NPOCBEIIEHUA POCCUACKOM ®EJNEPAIIUN
MunucrtepcrBo oopasoBanusi Kemeposckoii o0actu-Ky3oacca
Ynpasienue o0pazoBanusi axMuHucTpannu Tsknackoro MO

MBOY «Crynuumuckasa COI» Taxunckoro MO

PaccmoTpeno YTBEpXKIAECHO
Ha I[eJarOTHYE€CKOM COBETE Jupektop
npotokoi Ne 9 ot 29.08.23r. XeitnbMmad E.M.

. . ) npuka3 Ne 59/1 ot 29.08.23 1.
Digitally signed by XenbmaH

Xe nJibMaH ExaTeprHa MuxainoBHa
DN: cn=XemnnbmaH EkatepuHa
EKaTepM Ha MwnxannoBHa

M nxa VIHO BHa 38’;?(:);024.1 0.09 09:02:29

PABOYAS IPOTPAMMA
(ID 3420415)

yueOHoro npeamera «I'eomerpusi. ba3oBblil ypoBeHb»

st ooygaromuxest 10-11 knaccoB

Crynummuno 2023



INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydyebHOTOo Kypca «l'eomerpusi» 06a30BOro ypoBHs st oOydatromuxcs 10 —11
KJIacCOB pa3zpaboTaHa Ha ocHOBe DeepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa CPEIHETO
obmero o0Opa3oBaHUsi, C y4ETOM COBPEMEHHBIX MHPOBBIX TpEOOBaHWH, MPEIBbIBIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHMIO, M TPATUIUN pPOCCHIICKOTO oOpa3oBaHus. Peammzarusi mporpamMmsl
o0ecreYrBaeT OBJIAJICHHE KIIFOUEBBIMH KOMIETCHIIUSMH, COCTABISIONIMMU OCHOBY JIJISI CAMOPa3BUTHS H
HEMPEPBIBHOT'O 00Pa30BaHMUSI, IIEIIOCTHOCTh OOMIEKYIBTYPHOTO, TUYHOCTHOTO M MTO3HABATEIILHOTO PAa3BUTHS
JMYHOCTU O0YYaOLTHXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA
Baxknocth yueOHOro Kypca reoMeTpuud Ha YpOBHE CpeaHero olmiero oOpa3oBaHus 0O0YCIIOBIEHa
MPAKTUYECKOH 3HAYMMOCTBIO METAlpPEAMETHBIX M TPEAMETHBIX pEe3yJIbTaTOB OOYyYeHHS T€OMETPHH B
HaIpPaBJIEHUU JIUYHOCTHOTO Pa3BUTHs oOydaromuxcs, GopMupoBaHus (GyHKIIMOHAIBHOW MaTeMaTUYECKOU
rpaMOTHOCTH, HW3YUYCHUSA OPYTHUX yqe6HLIX JUCHUIIIINH. Pa3Butue y OGY‘-I&IOH_II/IXCH IMPaBUJIbHBIX
MPEJICTAaBICHUIM O CYITHOCTU M MPOUCXOKACHUNA TE€OMETPUUYECKUX aOCTpaKuil, COOTHOIIEHUU PEATbHOTO U
UACATBHOTO, XapaKTepe OTPaKEHUS MAaTEeMaTUYeCKOW HayKOW SBICHHHA W TPOIIECCOB PEabHOIO MUPA,
MECTEe F€OMETPHH B CHUCTEME HAyK M POJM MaTEMaTH4YE€CKOIO0 MOJEIHPOBAHUS B HAYYHOM IO3HAHUU U B
MPAaKTUKE CIocoOCTBYyeT (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS YUYAIIMXCS, a TaKXKe KauecTB
MBIIICHHS], HEOOXOIUMBIX AJIs aAaNTalliyd B COBpPEMEHHOM OOIIECTBE.
I'eomerpust sBIsIeTCs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHEr0 00Iero oopa3oBaHus, TakK
Kak 00ecreynBaeT BO3MOXHOCTh U3YyUEHUS KaK JUCLIUILIINH €CTECTBEHHO-HAYYHOW HAMpPaBIEHHOCTH, TaK U
T'YMAaHUTAPHOM.
Jlormueckoe MblnUieHHe, (GopMmupyemMoe IMpH HU3y4YeHUH OOydYaloIMMUCS TMOHSATHIHBIX OCHOB
reoMCTpruu U MOCTPOCHUU LCIIOYKH JIOTMYCCKHUX YTBep)KIleHI/II;'I B X04€ pClICHUA ICOMCTPHUYCCKUX 3ajad,
YMEHHE BBIBUTaTh W ONPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO HCHOIB3YIOTCS NpPU PEIICHUU 3a]ad
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.
YMeHue OpUEHTUPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJb BO BCEX O00JIaCTAX
JesTeIbHOCTH YenoBeka. OprueHTanus 4eJI0BeKa BO BpPEMEHH U IIPOCTPAHCTBE — HEOOXOANMOE YCIOBHE €T0
COLIMAJILHOTO OBITHS, opMa OTPaXKEHUS OKPYKAIOIIETO MUPA, YCIOBUE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
peoOpa3oBaHus AeUCTBUTENBHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMHu OOBEIMHSAET pa3Hble
BUJBI y4EOHOH M TPYHOBOM IEATENBHOCTH, SBJISETCS OJHUM M3 MPO(PECCHOHAIBHO BaKHBIX KAdeCTB,
MOSTOMY aKTyajdbHa 3agada (OpPMHUPOBAaHUS Yy OOYYAIOUIMXCS TPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBINIICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOATOTOBKE K MPAKTUYECKOU
ACATCIIBHOCTHU IO MHOTHYM HAITPaBJICHUSIM.
enp ocBoeHusi mporpammbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE OOy4YeHHS —
0011e00pazoBaTeibHOE U OONICKYJIbTYPHOE pa3BUTHE OOyYarolmuxcsi 4depe3 obOecreueHrne BO3MOKHOCTHU
MPUOOPETEHUsT U UCTOJIb30BAHUS CHUCTEMATHYECKUX MeOMETPUYECKHX 3HAHWM U JEeHCTBUH, crenupUIHbIX
reoMCETpruu, BO3MOKHOCTHU YCIICHIHOI'O IMPOAOJIKCHUA 06p330BaHI/I$[ 10 CII€UAJIBHOCTSAM, HE CBA3aHHBIM C
MIPHUKJIAIHBIM UCIIOJIb30BaHUEM T€OMETPHUH.
[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE TpeJHa3Ha4YeHa JUIsi 00yUJarOMIUXCsl CPEIHEN IIIKOIbI,
HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHHI HAa YpOBHE OCHOBHOTO 00mIero oOpa3oBaHus. Takum
o0OpazoM, oOyyJaromuecs: Ha 6a30BOM YPOBHE JJOJKHBI OCBOUTDH OOIIIME MAaTEMAaTHUYECKUE YMEHHS, CBI3aHHBIC
co crenupuKod TeoMeTpuu U HEeoOXOTUMBIEC Ui KU3HHM B COBPEMEHHOM olriectBe. Kpome storo, onu
HMCIOT BO3SMOXHOCTDb U3YUUTh '’€COMCTPHIO Ooee FJIY6OKO, €CJIN B JIaHBHeﬁIHeM BO3HUKHET HeO6XOJIHMOCTI)
B TEOMETPUUYECKUX 3HAHUSAX B MPOECCUOHAIBHOM 1eATEeTHbHOCTH.
HOCTI/I)K@HI/IG e OCBOCHHUA IMPOrpaMMbl oOecrieunBaercs pe€IICHUEM COOTBETCTBYIOIINUX 3ajay.
[IpuoputeTHEIMU 3aladamMu OcBoeHHUs Kypca «['eomerpum» Ha 06azoBom ypoBHe B 10—11 kmaccax
SABJISTFOTCSI:
e (opmupoBaHUE MPEACTABICHUS O T'EOMETPUU KaK YaCTH MHPOBOWM KYIbTYpPbl MU OCO3HaHHE €&
B3aMMOCBSI3U C OKPYKAIOLIUM MHPOM;

e (opmupoBaHUE MpENCTaBICHHS O MHOTOTPaHHMKAaX M TejlaX BpallleHUus KaKk O BayKHEHIINX
MAaTEMAaTUYCCKHUX MOJCIIAX, IMO3BOJIAIONIUX OIMMUCBIBATE U U3YUATh PA3HBIC SIBJICHUA OKPY’KArOUIICTO
MUDA;



e (opMupOBaHME YyMEHHsS paclO3HaBaTh Ha dYepTeXkax, MOJENAX U B pPEAIbHOM MHpE
MHOT'OI'paHHUKHU U TCJIa BpallICHUAA,

® OBIIQJICHWE METOJaMHU PCEUICHUs 3aJad Ha TOCTPOCHHS Ha W300paKEHHSX MPOCTPAHCTBEHHBIX
uryp;

o (bOpMI/IpOBaHI/Ie YMCHHUA OICpHUPOBaTh OCHOBHBIMU IIOHATHAMHU O MHOI'OIpaHHUKAX MW TCIax
BpalICHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

® OBJIQJICHUE AITOPUTMaMH PEUICHHUS OCHOBHBIX THIIOB 3a]a4; (OPMHUPOBAHUE YMEHHS TPOBOIUTH
HECJIOXKHBIE JIOKAa3aTeIbHBIC PACCYKICHUS B XOJ€ PEUICHUS CTEPEOMETPHUSCKUX 3a7ad U 3a/1a4 ¢
MPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHC HHTCIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYaroImMXCs, IMO3HABATEIBHON
AKTUBHOCTH, HCCIICAOBATCIbCKUX YMGHHﬁ, KPUTHYHOCTH MBIIIJICHHA,

e (opmupoBaHHe QYHKIIMOHATBHON I'PAMOTHOCTH, PEIEBAHTHON F€OMETPUH: YMEHHUE PACIIO3HABATH
MPOSIBJIICHUSI TEOMETPUICCKUX TIOHSATHIH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX KH3HEHHBIX
CHUTyallUsX M TPU M3YyYCHUH JPYTUX YYEOHBIX MPEIMETOB, NPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh WX HA S3bIKE T'C€OMETPUH M CO3[aBaTh T€OMETPUYCCKHE
MOJECIIM, TPHUMEHATh OCBOCHHBIM TI€OMETPUYECKMM anmapar Uil pPEIIeHHWs IPaKTHUKO-
OPHECHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATh U OLICHUBAThH MOJTYYCHHBIC PE3yJIbTATHI.

OTINYNUTEIHFHONH 0COOEHHOCTRIO ImporpamMmsal ABJIACTCA BKIIIOYCHUC B KYpPC CTCPCOMCTPUH B HAdallC
€ro M3YyYeHHUs 3aJay, pelIacMbIX Ha YPOBHE HWHTYUTHBHOTO TIIO3HAHHS, W ONPEICIEHHBIM 00pa3omM
OpraHW30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H IPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJIUPYET MPOTEKaHUE WHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET K NAlIbHEHIIIEMY U3yUCHHIO
npeaMera.

[Ipennourenue OoTnaércss HAMIATHO-KOHCTPYKTHBHOMY METOAY OOYYEHUS, TO €CTh TEOPETHUYECKHE
3HaHUsA HMEIOT B CBOSCH OCHOBE YYBCTBCHHOCTD HpeHMeTHO-HpaKTHHCCKOﬁ ACATCIIBHOCTH. Pa3Burue
MPOCTPAHCTBEHHBIX TPEACTABICHUN y YYalIMXCs B Kypce CTEPEOMETPHUM IMPOBOJUTCS 3a CYET PEIICHHS
3aJla4 Ha CO3J[aHUE MPOCTPAHCTBEHHBIX 00Pa30B M 33]a4 Ha ONICPUPOBAHKE MTPOCTPAHCTBECHHBIMHU 00pa3amH.
Co3nanue obOpa3a MPOBOJIUTCS C ONOPOM Ha HAINIATHOCTh, a OINEPHUPOBAHHE OOpPAa3OM — B YCIOBHUAX
OTBJICUCHUA OT HATJIAAHOCTU, MBICJICHHOTO U3MCHCHHA €0 UCXOAHOT'0 COACPIKAHUA.

OcHOBHBIC coJiepaTenbHble JTHHUU Kypca «['eomerpum» B 10-11 kmaccax: «MHOTOTpaHHUKHY,
«[IpsiMbIe ¥ TUIOCKOCTH B TIPOCTpaHCTBEY, «Tena BpameHus», «BeKTOpbl U KOOPIUHATHI B MPOCTPAHCTBEY.
dopmHUpoBaHUE JOTUYECKUX YMEHUUN pacmpenensieTcs He TOJBKO MO COAepKaTeNbHBIM JUHUSAM, HO U IO
rojiaM 00y4eHusl Ha ypOBHE CPEHEro 0011ero 0opa3oBaHusl.

Copepxanne 00pa30BaHHS, COOTBETCTBYIOIEE TMPEIMETHBIM pe3ylbTaTaM OCBOEHHUs paboueii
MIPOTPaMMBI, PacTpeIeIEHHBIM 10 TOJaM OOYYEHHUS, CTPYKTYPUPOBAHO TAKUM O0Pa30M, YTOOBI OBIIAJCHHE
Tr€OMETPUUYECKUMHU TOHATHUSAMH U HABBIKAMHU OCYIIECTBISUIOCH IOCIENOBATENIbHO U MOCTYMAaTENbHO, C
CO6J'IIOI[€HI/I€M npuHIUIIa MpPEEMCTBCHHOCTH, 4TOOBI HOBBLIE 3HAHUS BKIIOYAINCHL B O6HIyIO CUCTEMY
T€OMETPUUYECKUX TMPEACTAaBICHUN OO0yJarommxcs, pacmmpsis U yrayomss e€, oOpa3ys MpouHbIe
MHO>XCECTBCHHBIC CBA3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue reomerpun orBoautcsa 2 yaca B Henento B 10 kiacce u 1 yac B Henenmo B 11 kiacce,
BCETO 3a J1Ba rojia ooy4yenus - 102 yueOHbIX Haca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSATHS CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, HIpocTpaHcTBO. lloHaTne 006
aKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3aumHoe pacrnonokeHue TNpAMBIX B MPOCTPAHCTBE: IE€pEeceKarouluecsi, MapajuleIbHble |
CKpeluBaomuecs mnpsMele. llapamienbHOCTh NpPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE: MapalljiesIbHbIE
MpsiMbIe B MPOCTPAHCTBE; MapaUIEIbHOCTh TPEX MPSAMBIX; MapajUIeNbHOCTh MPSAMOM M TUIOCKOCTU. YTIIBI C
COHAIIPAaBJICHHBIMM CTOPOHAMM; YTOJI MEXIy INPSAMBIMH B IpOCTpaHCTBE. [lapainenbHOCTh IIIOCKOCTEH:
napajuleJibHble IUJIOCKOCTH; CBOWCTBA MapajuleNbHBIX IUIockocTeil. IlpocTeifiine mpocTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTH: TETPadIp, KyO, mapajuiesenure]]; IoCTPOSHUE CEUSHUH.



[lepneHIUKYIAPHOCTD MPSIMON U IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NIPSMBIE B IPOCTPAHCTBE, MPSMBIE
MapajuIeIIbHbIE U MEPIECHIUKYIAPHBIE K INIOCKOCTH, IPU3HAK NEPICHIUKYJIIPHOCTH NPSMOM U INIOCKOCTH,
TeopemMa O IpsSMOM MNEPHEHIAUKYJISPHOM IIIOCKOCTH. YTIJbl B IPOCTPAHCTBE: YrOJI MEXKIY MPsIMOM U
IJIOCKOCTBIO; NIBYTPaHHBIA yTOJ, JIMHEHHBIA yroj ABYTpaHHOro yria. llepneHaukynsip U HakJIOHHBIE:
paccTosiHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE OT MPSAMOW 0 IUIOCKOCTH, MpOoeKuus (urypsl Ha
IUIOCKOCTB. leprenauKyIIpHOCTD MJI0CKOCTEN: IPU3HAK NEPICHIUKYIIPHOCTU ABYX I1ockocTell. Teopema
0 TpE€X MEPIECHIUKYIIApaXx.

MHororpaHHMKH

[loHsiTHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHMKA, BBIIYKJIBIE U HEBBIIYKIIbIE
MHOIOTpaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yrosnbHas npusma; I'paHd U OCHOBAHMS IIPU3MBI,
npsMas ¥ HAaKJIOHHAs MpHU3Mbl; OOKOBask M TMOJIHAS TOBEPXHOCTh Tpu3Mbl. [lapamnenenumnern,
IIPSIMOYTOJIBHBIN NTapaljIesIeuIe ] U ero cBolicTea. IlupaMuna: N-yroapHas nupamua, TpaHd U OCHOBaHHE
NUpaMyUIbl; OOKOBasi M MOJIHAS TIOBEPXHOCTh MUPAMHUJIBL;, MPaBHIIbHAS M yCeu€HHAsl MUpaMua. DIIEMEHTHI
IpU3MBbl U Mpamuibsl. [IpaBuiabHbIe MHOTOTPAHHUKY: ITOHATHE NTPAaBUJIBHOIO MHOIOTPAHHUKA; ITPaBUJIbHAS
npu3Ma ¥ TMpaBWIbHAsS NUPaMUAA; MPABWIbHAS TPEYTOJIbHAS NMHUpaMUIa W MPABWIBHBIA TETpasap; KyoO.
IIpencraBieHre O MPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOAEKa’ap M Hkocadap. CedeHMs NPU3MBI U
IUpaMUJIbI.

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHUsSl OTHOCHUTEIBHO TOYKH, HMPSAMOMW, IIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPaMUJIaX, Napauieenune1ax, IpaBuIbHbBIX MHOTOIPaHHUKAX.

Bbluuciienne 37€MEHTOB MHOIOTPaHHHMKOB: pEOpa, auaroHanu, yriel. [lnomans OGokoBoi
MOBEPXHOCTH W TIOJIHOW IOBEPXHOCTH MPSMOM MPHU3MBI, IUIOMA[b OCHOBAaHHH, Teopema O OOKOBOM
MOBEPXHOCTU IpsAMOM npu3msbl. [1nomans 00KoBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIIBHOW MUPAMUIB,
Teopema o IIomaau yceuéHnon nupamusl. [lonsitue 06 06b6éme. OOBEM MUpPaMUIBI, IPU3MBI.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOIAASMU IOBEPXHOCTEH, 00BEMamu
MI0J1I00HBIX Tel.

11 KJIACC

Tena BpaleHus

[unuuapuyeckas MOBEpXHOCTb, 00pa3yrole UINHAPHYECKON TOBEPXHOCTH, OCh LMJIMHAPUYECKOM
noBepxHoCcTU. L{unuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opa3ylomias U OCh; IUIOMAab OOKOBOW H
IIOJIHOM ITOBEPXHOCTH.

Konnyeckass moBepxHOCTb, 00Opa3yrolue KOHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHMe U BeplIMHA, oOpasyrolias M OCh; IUIOIAAb OOKOBOM W TOJHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolite U BbICOTa; OCHOBAHUS M OOKOBasi HIOBEPXHOCTb.

Ccdepa u map: HeHTp, paauyc, IMaMeTp; IUIOMAAb MOBEPXHOCTH cdephl. B3anuMmHoe pacnoioxeHue
cdepbl U MII0CKOCTH; KacaTelbHasl IJIOCKOCTh K cepe; mIomaab chepsl.

N300pakeHue Tes BpallleHHUsl Ha MIIOCKOCTH. Pa3BEpTKa MIMHApa U KOHYca.

KomOunammu ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN 0KOJI0 cephl; cdepa,
BIIMCAHHAsl B MHOTOTPAHHHUK, UJIU TEJIO BPAILEHUS.

[Tonstue 06 o6bEMe. OcHOBHBIE CBOMcTBa 00BbEMOB Ten. Teopema 00 00BEME MPSAMOYrOJIBLHOTO
napajiesienunesia u cineacTeus u3 He€. O0bEM nuanHapa, konyca. O0BEM mapa U miomaab chepsl.

[Tonobubie Tena B mpocTtpaHcTBE. COOTHOIIEHHS MEXIy IUIOMIAJIMU TOBEPXHOCTEH, o0BEMamu
MOI0OHBIX TeN.

Ceuenust nuiIMHIpa (MapajuleIbHO W MEPHEHIUKYISIPHO OCH), CEYEeHHsS KOHyca (TmapasuieiabHoe
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILUHY), CEUECHNUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctd U B npoctpaHcTBe. CII0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha uyucno. PasznoxeHue BekTopa Mo TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio mapaienenumnesa.
Pemenue 3agau, CBA3aHHBIX C NPUMEHEHUEM IPaBWJ JEHCTBUI ¢ BekTopamu. [IpsmoyronpHas cucrema
KoopauHaT B npoctpaHcTtBe. Koopaunatel BekTopa. [Ipocreiimve 3agaun B KOOpAMHATaX. YTOJI MEXIY
BekTOpamMu. CKaJIIpHOE IPOU3BENECHUE BEKTOPOB. BhIUMCIIEHNE YIVIOB MEXIY NPSMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO/ MPH PEIICHUH T€OMETPUYECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIBTATBI



JUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yabTaThl  OCBOEHUSA  TMporpamMmbl  ydeOHOro mpeamera  «MaremaTukay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIMU OOYYArOMIerocss KaK aKTHBHOTO U OTBETCTBEHHOIO
YIeHa POCCUHCKOro OOIIeCTBa, MPEACTaBICHUEM O MaTEeMaTHUYeCKHX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUU, MPOIEAYpP TPakJIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TP.), YMECHHEM
B3aUMOJICHICTBOBATh C COIIMAIIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIMSMHU U HAa3HAUYCHUEM.

IIaTpnoTnyeckoe BoCIMTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKOW TpakIaHCKOW HMJICHTUYHOCTH, YBAXKCHHsSI K IMPOILIOMY H
HACTOSIIEMY POCCUMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKCHUSM POCCUKCKUX
MAaTeMaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX JIOCTHKEHUH B APYrUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHKHU.

JdyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHHMEM J[yXOBHBIX IIEHHOCTEH POCCHIICKOrO Hapojaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHUA, ITUYECKOrO IOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHXKCHHH HAyKu U
JEeSATEIBbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYIYILIETO.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYas JSCTETUKY MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3aa4, PEUICHHUH, PacCy ICHUN; BOCOPUUMYUBOCThIO K MAaTEMaTHUYECKUM aCIIeKTaM Pa3iIHMYHbIX
BHJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHUS TMPUMEHATh MaTeMAaTHYECKHWE 3HAHUS B HMHTEpEcax 370pPOBOIO H
Oe3omacHoro obpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30pPOBBIO (3I0pOBOE MHTAHHE,
cOamaHCUpPOBAaHHBIA PEXHM 3aHATUH W OTHbIXa, peryispHas (uU3HUecKas aKTHBHOCTH); (DU3MUECKOTO
COBEPIIECHCTBOBAHMUS, TP 3aHATHUAX CIIOPTUBHO-03I0POBUTEIIBHOM €SATEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HaHHEM LEHHOCTU TPYIOJIOOUs; MHTEPECOM K pa3IMuHbIM cdepam
poecCHOHATLHOM JCSITETLHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ TPUIIOKCHUSIMH, YMEHUEM COBEPIIATh
OCO3HaHHBIM BbIOOp Oyaymied mnpodeccun U peadn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUJIaHbI;
TOTOBHOCTBIO M CITOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO HA MPOTHKEHUU
BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEHICHUHM NPAKTUYECKUX 3a/ad MaTEeMaTUYeCKOU
HAMpPaBJIECHHOCTH.

IKoJ0rnyecKoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUUECKOU KYIbTYPhl, MOHUMAHUEM BIUSHUS COITUATHHO-9KOHOMHYECKHUX
MPOLIECCOB HAa COCTOSIHME TPUPOJHOW U COIMANBLHOM Cpeibl, OCO3HAaHHWEM TII00AaTBHOTO XapakTepa
9KOJIOTUYECKHUX TPOOJIeM; OpUEHTAIlMel Ha MPUMEHEHWE MaTeMaTUYeCKUX 3HAHWM I pelieHus 3a1ad B
o0JacTu OKpYy)Karollel Cpeapl, TUIAHWPOBAHUS TMOCTYIKOB M OIIEHKHM HMX BO3MOKHBIX TOCTEACTBUU IS
OKpY>Karolleu Cpeibl.

IleHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW MPAaKTUKH, TMOHUMAHHEM MaTeMaTU4YeCKOM HaykuM Kak cdepbl dYeloBeYeCKOn
NEeSTETLHOCTH, JTAOB €€ Pa3BUTHUS M 3HAUYMMOCTH JUISl PA3BUTHS IUBUIIM3AINH; OBJIAJICHUEM S3BIKOM
MaTe€MaTUKU U MATEeMaTHYE€CKOW KyJIbTYpOM KaK CPEeICTBOM MO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBISATH
MIPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCTh WHIUBUIYAIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATDI

MeranpeamMeTHbie  pe3yibTaThl OCBOCHHUS TMPOrpaMMbl  ydeOHOTO TpeaMmera «MaTemaTukay
XapaKTePU3YIOTCS OBIIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATbHLIMU Pe2YIIMUBHBIMU OeUCTBUIMU.

1) Vuueepcanvuvie noznasamenvuvle Oeciicmsusi, obecneuusarom @Gopmuposarue 6aA306bix
KOCHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0c6oeHue Memooo8 NOHAHUL OKPYHCAowe20 Mupa, npumMeHeHue
JI02UYeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble Jornyeckne 1eMCTBUSA:



BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMATHUYECKUX OOBEKTOB, MOHSATHH,
OTHONIICHUN MEXIY TMOHATUAMU; (HOPMYIHPOBATh ONPEICICHUS TMOHATHH; YCTaHABIUBATH
CYLIECTBEHHBIH MpPHU3HAK KJIacCU(PHUKAIMU, OCHOBAHUS ISl 00OOIIECHUS U CPAaBHEHUS, KpUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCHPUHUMATH, (opMynupoBaTb U  MNPeoOpa3OBBIBATH  CYKIEHUS: YTBEpAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIC,

BBISBJISTH MAaTEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (paKTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPKICHUSX, MpeIjiaraTh KPUTEPHH JJIs BBISBICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

Jenatb BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAaMOCTOSATENIBHO JI0KA3aTEJIbCTBA MATEMATHUYECKUX YTBEPXKICHUM (TpsiMble U OT
MPOTUBHOTO), BBICTPAWBaTh APryMEHTAIMIO, MPUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXICHHSI U BHIBOJIBI;

BEIOMpATh CHOCO0 pemieHus y4eOHOW 3amauu (CpaBHUBATh HECKOIBKO BApUAHTOB PEIICHWS,
BBIOMpaTh HarboJIee MOIXO AN C Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciaenoBarejLCcKue AeiicTBHA:

WCIIOJIb30BaTh BOIPOCHI KaK HWCCIIECIOBATCILCKHI WHCTPYMEHT TO3HAHUS; (OpMyIHpOBaTh
BONIPOCHI, (PUKCUpYIOIIHE TPOTHBOpPEYHE, MPOOJIeMYy, YyCTaHABIMBAaThH HCKOMOE | JIaHHOE,
(bopMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHCHHE;

MPOBOJNTHh CAMOCTOSTEIBHO CINIAHUPOBAHHBIA JKCIIEPUMEHT, HCCICIOBAHUE IO YCTAHOBIICHHUIO
O0COOCHHOCTEH MaTeMaTHIeCKOro 00ObEKTa, SIBJICHUS, IPOIECCA, BBISBICHUIO 3aBHCUMOCTEH MEXKTY
00BbEKTaMHU, SIBJICHUSMH, IIPOIECCCAMH;

CaMOCTOSITENTLHO (pOPMYITUPOBAThH OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOICHUsI, WCCIICAOBAHNUS, OLICHUBATh JOCTOBEPHOCTh IMOJIYYCHHBIX PE3yJIbTaTOB, BBHIBOJIOB U
0000I1IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHUE IPOIECCA, a TAKKE BBIIBUTATH IMPEANOJIOKCHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIAATh  AepUINTH WHPOpPMALNHU, JaHHBIX, HEOOXOAMMBIX JIi OTBETAa HAa BONPOC W JUIS
peleHus 3a/1auu;

BBIOMPATh MH(POPMAITUIO W3 HCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATH3UPOBATh
Y MHTEPIPETUPOBATH HHOOPMAITHIO PA3THIHBIX BUJOB U (OPM IIPEIICTABICHIS,

CTPYKTYpUpPOBaTh HH(OPMALIMIO, TMPEJICTaBIATh €€ B pa3IM4yHbIX (OpMax, WILIFOCTPHUPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHBLE OeliCMEUsl, 00eCneuusaion chopmMuposanHoCcnb COYUALIbHBIX
HABbLIKOB 06yqaiou;uxcg.
Oo6menne:

BOCIIPUHUMATh M (OPMYJIHPOBAThH CYXKJIEHHUS B COOTBETCTBHM C YCJIOBHUSAMHU U IIEISAMH OOILLIEHMUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHs B YCTHBIX M MHCbMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHMSI 110 XO/1y PELIeHMs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYE€HHBINH Pe3yJIbTaT;

B X0J1e 00CYX/IeHUS 33aJaBaTh BOIIPOCHI 10 CYIIECTBY 00CYXJIaeMOM TEMbI, TPOOIEMBI, perIaeMoi
3aJ1a4yM, BBICKA3bIBAaTh HMJIEH, HAIICJICHHBIE HA TOUCK PEIICHUS; COMOCTABISATh CBOU CYXACHHS C
CYXKACHUSIMH JPYTHX YYacCTHHUKOB JHaiiora, OOHAapyKHMBaTh Pa3JIMYUE€ U CXOACTBO MO3UIIMIA; B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

MPE/CTaBIATh pe3yJNbTaThl pEHICHHs 3a/ladyd, OJKCIIEPUMEHTa, HCCIEe0BaHus, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BHICTYIJICHUS C YYETOM 3a]ay MpPEe3eHTallud U 0OCOOEHHOCTEH
ayTUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh U UCMOJIb30BaTh MPEUMYILIECTBa KOMaHIHOM ¥ MHAMBHUIYaJIbHOM pabOTHI MPH peLIeHUH
yueOHBIX 3a/la4y; NPUHHUMATh LEJb COBMECTHOM JESITEeNbHOCTH, IJIAHUPOBATh OPraHU3AINI0



COBMECTHOH paboThl, pacrlpenessTb BHIAbI PadOT, IOTOBapUBaThCsA, OOCYXKIATh IpOLECC U
pe3yibTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIFOJICH;

® y4yacTBOBAaTh B TPYIIOBHIX opMax paboTsl (00CyxaeHUs, 0OMEH MHEHHH, «MO3TOBBIEC IITYPMBI»
Y UHBIC); BBIIOIHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOM JACUCTBHS C IPYTMMHU WICHAMH
KOMaH/Ipl; OLEHHMBAaTh KaueCTBO CBOEro BKJIaAa B OOMMHA MNPOAYKT IO KPUTEPUSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) Vuusepcanvnvie pezynamuenvie Oeticmeusi, 0b6ecneuusarOm  GOpMUPOBAHUE  CMBLCIOBbIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszaums:

®  COCTaBJIATH IUIaH, AITOPUTM PELIEHUS 3a7a4u, BBIOUPATh CIIOCOO pElIeHUs ¢ YUYETOM UMEIOLINXCS
pECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BaApHUAHThI
perieHuit ¢ yaéToM HOBOW MH(OpMAIIHH.

CaMOKOHTPOJIb:

e BJAJEThb HAaBbIKAMM I103HABATENBHOM peQIIEKCUU KaK OCO3HAHMS COBEPIIAEMbIX IEHCTBUH U
MBICIMTENbHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIaJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelleHHsl MaTeMaTH4eCKON 3a/1auH;

® [IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTb NP PELICHUH 3a7a4d, BHOCUTb KOPPEKTUBBI
B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJCHHBIX OLIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

® OIEHUBAThb COOTBETCTBUE pE3YJIbTAaTa LIEJIU U YCIOBUSIM, OOBSACHATH MPUUYUHBI JTOCTHKEHUS WU
HE/IOCTIKEHHS PE3YJIbTAaTOB JACATEIbHOCTH, HAXOAUTh OMHMOKY, AaBaTh OLEHKY NpHOOpeTEHHOMY
OTIBITY.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBarh MOHATHAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX NPH PELICHUH F€OMETPHUECKUX 3a/1au.

OnepupoBath NOHATUAMU: NAPALIEIbHOCTD U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U INIOCKOCTEH.

KnaccuunupoBars B3aMMHOE Paclo0kKeHHE NPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHITUSMM: JABYTPAHHBIN YToJ, TPaHU JBYTPAaHHOIO YIJa, peOpo ABYTpaHHOTO YIJa;
JMHEWHBINA yroj JBYTPaHHOTO yIJIa; IpajlyCHas Mepa JABYIPaHHOIO yrja.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIBIH MHOTOTPAHHUK, 3JIEMEHTHI
MHOT'OI'paHHHKA, TPAaBUIbHBII MHOTOTPaHHUK.

PacriozHaBaTh  OCHOBHBIE BHUIBl MHOTOTPAHHMKOB (IUpaMuJa; MpU3MaA, HPSMOYTOJIbHBIN
napaenenunes, Kyo).

KnaccupunupoBate MHOTOrpaHHMKH, BBIOMpas OCHOBAaHUS [UIsl KiaccuuKanuu (BBIIYKIIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; TPAaBWIIbHbIE MHOTOIPDAaHHUKH; TpsMbIE M HAKJIOHHBIE MPHU3MBI,
MapajuIeJIeTUIIe b ).

OnepupoBaTh NOHATHAMU: CEKYIasl INIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH NMPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/T CIIEI0B.

CTpouTth ceueHus MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BHIMOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHHU3Y.

Pematp 3a7aun Ha HaXOX/I€HUE T€OMETPUUECKUX BEJIMYMH 110 00pa3laM WM aJrOpuTMaM, MPUMEHSIS
M3BECTHBIE aHAIUTHUYECKUE METObl MPH PELICHUH CTAHAAPTHBIX MAaTEMaTHYEeCKHX 3a/lay Ha BbIYUCIICHHE
paccTosHUN MeXAy JBYMS TOUYKAaMHM, OT TOYKH JO TMpPSMOM, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS MTPSIMBIMH.

Pematp 3a7aun Ha HaXOX/I€HUE TEOMETPUUECKUX BEJIMYMH MO0 00pas3liam WK aJropuTMaM, NpUMEHsIs
M3BECTHBIE aHAIUTHUYECKUE METObl NMPH PELICHUH CTAaHAAPTHBIX MaTEMaTH4YeCKHX 3a/lady Ha BBIYUCIICHHE
VIJIOB MEXJY CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXIYy NPSIMOH U IUIOCKOCTBIO, MEXIY IUIOCKOCTSMH,
JBYTPAaHHBIX YTJIOB.

Boruncnsate 00bEMBI M MIIOLIAQAM TOBEPXHOCTEH MHOTOTpaHHHUKOB (TMpu3Ma, MHpaMuia) C
NpUMEHEHHEM (OpPMYJ; BBIUUCIATH COOTHOUICHHS MEXAY IUIOHIAJIMU TOBEPXHOCTEH, 0oO0BbEMamMu
MO0I00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHAMU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUN; LIEHTD,
OCb U IUNIOCKOCTh CHMMETPHH (PUTYPHI.



W3BnekaTb, mpeoOpa3oBbIBaTh M WHTEPHPETUPOBATh HHPOPMALUIO O IMPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MPeICTaBICHHYIO Ha YEPTEKaX U PUCYHKAX.

[TpumeHsTh reoMeTpuueckue (GaxkThl A PEIICHUs CTEPEOMETPUYECKHX 33a/ad, MPEernoararomux
HECKOJIbKO 1IIar0B PEILEHMs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[TpuMeHsATH MpOCTEIIe IPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHKAIIHOHHBIE CUCTEMBI MIPH
pELICHUH CTEPEOMETPUYECKUX 3a/1ad.

[IpuBoAMTH TpUMEPHl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEH B MNpPUPOJE M JKU3HM, PACIIO3HABATH
IIPOSIBJIICHUE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

[TpuMeHSATH MONyYeHHBIE 3HAHMUSA Ha NPAKTHKE: aHAIM3MPOBATH PEATbHbIC CUTYAllMH U HPUMEHSTH
U3yYEHHbIE MOHATUS B IPOLIECCE IIOMCKA pPEIIEHUs MaTeMaTHYecKu C(HOPMYJINPOBAHHON IPOOJIEMBI,
MOJICIMPOBAaTh pealibHble CHUTYallud Ha S3bIKE T'€OMETPHH, HWCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I€OMETPUYECKUX MOHATUH M TeopeM, anmapara anreOpsl; pelars IpakTUYeCKUe 3a1aui,
CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPHUECKUX BEITUYHH.

11 KJIACC

OnepupoBaTh NOHATHSAMHU: IMIMHIPUYECKAass MOBEPXHOCTh, O0Opasylolue IHJIUHIAPHYECKON
MIOBEPXHOCTH; LMJIMHJIpP; KOHMYECKas IOBEPXHOCTh, OOpa3yrollue KOHUYECKOH IOBEPXHOCTH, KOHYC;
cepuueckas mOBEPXHOCTb.

Pacnio3HaBath Tena BpameHus (LMIIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIOCOOBI MOTYYCHHUS TEJ BPAILICHUSI.

KnaccudunupoBaTs B3aMMHOE PacnookeHne cephl U MIIOCKOCTH.

OmnepupoBaTh MOHSATHSMH: IIAPOBOH CErMEHT, OCHOBAaHHME CETMEHTA, BBHICOTA CETMEHTA; IIapOBON
CJIOM, OCHOBaHHKE IIAPOBOTO CJIOS], BHICOTA LIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Borauciate 005EMBI M TIIOMIAIM TOBEPXHOCTEH TEJ BPAIICHHUs, TEOMETPHUYECKUX TN ¢ IPUMEHECHHEM
dbopmyL.

OmnepupoBarh NOHATHSIMH: MHOTOI'PAaHHHK, BIIMCAaHHBIA B c()epy M OMHCAHHBIA OKOJIO cepbl; chepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BpAILlEHUS.

BbIUuciIATh COOTHOMIEHHSI MEXKTY TUIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300pakaTh u3ydyaemble GUIYpbl OT PYKU U C IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY,
cOOKY, CHU3Y; CTPOUTB CEUCHMS TEJI BPALLICHHUS.

W3BnekaTh, WHTEPHPETHPOBATH H  MPeoOpa3oBbIBaTh WHPOPMANKIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINonHATE ASHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXEHHS BEKTOpa Ha YHUCIIO,
OOBSICHATH, KAKAMH CBOMCTBAMH OHH 00J1a/1a10T.

[TpuMeHATH NpaBuIIo NapasiesIenunesa.

OmnepupoBaTh MOHATUSMH: JIEKapPTOBBl KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOP, MOXYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEX/1Yy BEKTOpaMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB,
KOJJTMHEApHbIE U KOMITJIAHAPHBIE BEKTOPEI.

HaxoauTe cyMMy BEKTOPOB U MPOU3BEICHNUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPAMH, CKaISIpHOE
MIPOU3BECHNE, PACKIIAABIBATh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM cHCTEME KOOPAMHAT.

[TpumeHsTh TeoMeTpuveckrue (GaxkThl ISl PEIICHHs] CTEPEOMETPUYECKHX 3a/ad, MPEeIIToIararomux
HECKOJIbKO 1I1aroB peIeHHs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemrats mpocreiimme reoMeTpudeckre 3a1aqu Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa.

Pemrate 3agaun Ha J0Ka3aTeNbCTBO MAaTEeMAaTHYECKUX OTHOIIEHHMH M HAXOXKJICHHE I'€OMETPHUYECKUX
BEIMYMH TI0 o0OpasiaM WM alropuTMaM, MPHUMEHSS W3BECTHBIE METOIBI INPH PEHICHUH CTaHIApTHBIX
MaTeMaTHYeCKUX 3a/ady.

[TpuMeHsTh IPOCTEHIIIEe TIPOTPAMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHUKAITHOHHBIE CHCTEMBI TIPH
PELIEHUH CTEPEOMETPUUECKUX 3a/1ad.

[IpuBoAMTH TIpEMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJEC M JKU3HU, PACIO3HABAThH
MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHATH MONydyeHHbIE 3HAHMUSA Ha MPAKTHKE: aHAIW3MPOBATH PEalbHbIE CUTYAllMM U HPUMEHSTh
W3yYeHHBIE TIOHATHS B TIPOIECCE TOWCKA pPEIICHUS MaTeMaTHYecKd C(HOpMYTUPOBAHHON MpPOOIEMBI,



MOJEIIUPOBATh peajbHble CHUTyallUM Ha $3bIKE T'€OMETPUHU, HCCIEAOBATh MOCTPOEHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATUI U TeopeM, ammapaTa aareOphl; pelaTs NpakTHUYeCKue 3aJauu,
CBSA3aHHBIE C HAX0XKIEHHUEM I'€OMETPUUECKUX BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonunuecTBo yacos DIEKTPOHHBIE
No HaunmenoBanwue pasienoB u (mmudpoBsie)
Kontponbusie = [IpakTuyeckue
/1 | TEeM MPOrpaMMbI Bcero o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
1 Brenenue B ctepeoMeTputo 10
IIpsiMBbIE U TUIOCKOCTH B
9 IIPOCTPAHCTBE. 12 1
[TapayienbHOCT IPSIMBIX U
IIJIOCKOCTEN
3 [lepneHUKyYISIPHOCTD 12
MPSIMBIX U IJIOCKOCTEHN
4 VYTibl MeXAY OPSIMBIMU U 10 1
IJIOCKOCTSIMU
MHororpanHuku 11
OO6BbEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpEHME: ceueHus, 4 1
PaCCTOSIHUS U YTIIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0
I10 ITPOI'PAMME
11 KJIACC
KonnuecTBo gacos DNEeKTPOHHBIE
Ne HaumeHnoBanwme pasnenon (uudposbie)
Kontponbnsle  IIpaktudeckne
n/m Y TEM TIPOTPAMMBI Bceero oOpasoBarebHbIe
paloThI paboThI
pecypchl
Tena BpameHus 12
OO0BbEMBI TEN 5 1
3 BekTopsl 1 KOOpIMHATHI 10 1
B [IPOCTPAHCTBE
IToBTOpEHME,
4 o0oO1Ienue, 7 1
crucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 [TIPOI'PAMME




['eomerpust 10 kmacc
2023-2024 y4eOHblii ron
(2 yaca B Henento, 68 4acoB B IoJ1)

Tema ypoxka Kon-Bo  Jlaramo | Jlata mo

[Ipumeuanue
4acoB IJIaHy (bakrty

n/a

OCHOBHBIE TIOHSITHS] CTEPEOMETPUU: TOYKA,

npsiMasi, INIOCKOCTbh, TpocTpancTBo. [IpaBuia

1 M300pakKeHHS Ha pUCYHKAX: U300pakKeHUs 1
TJIOCKOCTEH, MapaylIeIbHBIX MPSIMBIX

(OTpe3KoB), cepeMHbI OTpe3Ka

[NousTus: MEPECEKAIMNECA IIIIOCKOCTH,
MEPECEKAIMNECA IIpsAMas U IJIOCKOCTh

IlonsaTus: MepeCcCKarommecs mIoCKOCTH,
nepecekaromumecsa npsAamas 1 rmiIoCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
4 1300pakeHre MHOTOI'PaHHUKOB Ha PUCYHKAX, 1
Ha NMPOEKIMOHHBIX YePTEkKaAX

HauanbHbie cBeieHUs 0 KyOe v upaMujie, ux
5 pa3BeépTku U Mojenu. Ceuenus 1
MHOTOTPaHHUKOB

Ha4vansHbl€ CBEACHUS O KY66 U IIUpaMuac, ux

6 pa3BeépTku U Mojenu. Ceuenus 1
MHOTOT'PaHHHKOB

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHN U 1
CJIEJICTBUS U3 HUX

[TonsiTHE 06 aKCMOMaTUYECKOM TOCTPOECHUHU
8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U 1
CJIEICTBUS U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUHU
9 CTCPCOMETPHUUN: aKCUOMBI CTCPCOMCTPUU U 1
CJIICACTBHUA U3 HUX

[TonsiTHE 006 AKCHMOMATHYECKOM MOCTPOSHUU

10 CTEpEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJIEZICTBUS U3 HUX

B3anMHOe pacnonoxeHue npsMbeIx B

11 MIPOCTPAHCTRE: MepeceKaronumecs, 1
napajielbHble U CKpEeIMBaIOIMecs NpsMble

[TapanneapHOCTh NPSIMBIX U TUIOCKOCTEN B
12 IIPOCTPAHCTBE: MMAPAJUICIBbHBIE TIPSIMBIE B 1
IIPOCTPAHCTBE; MAPATUIETBHOCTD TPEX MPSAMBIX

13 [TapanienbHOCTh TPSAMBIX U MIJIOCKOCTEH B
npoctpaHcTie: [lapamienbHOCTh PSAMON U




IIJIOCKOCTH

14 VYTrIbl ¢ COHaMPaBJICHHBIMUA CTOPOHAMHU

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

16 VYron Mexay npsAMbIMU B IIPOCTPAHCTBE

17 [TapamienbHOCTD IIIOCKOCTEN: MapajuIeiIbHbIE
IJIOCKOCTH

18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH

19 [Tpocreiinme npocTpaHCTBEHHBIE PUTYPBI HA
IUIOCKOCTH: TETPA3AP, KyO, napaiesienumne

20 [TocTpoenune ceueHmii

21 [TocTpoenue ceueHuit
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IpocTpaHcTBe. [lapannenbHocThb
IPSIMBIX U IJIOCKOCTEH"

23 [IeprieHAUKYIAPHOCTD NPAMON U IIJIOCKOCTH:
NEPIEeHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Tpsimble napasuieabHbIe U IEPIEHANKYIIIPHbIE
K IIJIOCKOCTH

o5 [Ipsimble napasuienbHble U NEPIEHIUKYIISIPHBIE
K [IJIOCKOCTH

26 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

28 Teopema o0 psIMOM NEPIIEHANKYISPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ EPIIEHIUKYIIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIIPHOU
IJIOCKOCTH
[lepnieniukynsip ¥ HaKJIOHHBIE: PACCTOSHUE OT

31 TOYKH JI0 TJIOCKOCTH, PAaCCTOSHUE OT MPSAMOM
JI0 IIJIOCKOCTH
[lepnieniuKynsip ¥ HaKJIOHHBIE: PACCTOSHUE OT

32 TOYKH JI0 THIOCKOCTH, PACCTOSTHUE OT MPSIMOI
JI0 TJIOCKOCTH
[lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOU
JI0 TIJIOCKOCTH
[lepnieHIUKYIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

34 TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOU
JI0 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON U




IIJIOCKOCTBIO

36

JIByrpaHHbIN yToJ, JUHEHHBIA YOl
JIBYTPaHHOIO yria

37

JIByrpaHHBIN yroJl, TMHENHBIN yroJl
JIBYTPAHHOI'O yIjla

38

39

[lepneHAUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEN
[lepneHAuKyISIPHOCTD MIJIOCKOCTEM: IPU3HAK
NEePHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH

40

[lepneHqUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEN

41
42

Teopema o Tpéx nmepneHAUKYIIpax

Teopema o Tpéx nmepneHAUKYIIpax

43

44

45

Teopema 0 TpEX nepneHIUKYIpax

KoHTposbHast pabota 1mo Temam
"IlepneHIUKYISIPHOCTD NMPAMBIX U
miockocteil" u "Yribl MeXy NPSIMbIMU U
IUIOCKOCTSIMM"

IlonsTue MHOI'OrpaHHuKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'PaHHUKA, BBIITYKIIBIC U
HCEBBIITYKJIBIC MHOTOTPAHHHUKH, pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas npu3mMa; rpaHu 1
OCHOBAHUA IIPU3MBI; IIpsiMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenumnen, TpsIMOYTrOJbHBIN
napajJiesIenune]] 1 ero CBOMCTBa

48

49

50

51

IIupamuna: N-yroapHas NUpaMuia, FpaHu U
OCHOBaHUE MUPaMUJIbl; OOKOBAsl U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; IIPABUIIBHAS U
yCeuy€HHas nupaMuIa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPABUJILHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npmMa n HpaBI/IJ'H)HaSI HI/IpaMI/IJIa; HpaBI/IJ'II)HaSI
TpEeyroJibHasi NTUpamMuaa U MPaBUIbHBIN
TeTpa’rap; Kyo

[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, T0ACKadIp U
UKOCadIp.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUax,
napajiejicnmIic 1ax, rmpaBUJIbHbIX




MHOT'OIrpaHHUKax

Brrancnenue 351eMeHTOB MHOTI'OI'paHHUKOB:

52 . 1
pEOpa, AMaroHanu, yrisl
[Tnomaae GOKOBOM MOBEPXHOCTH U MOTHON
53 MOBEPXHOCTHU MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHHH, TeopeMa 0 OOKOBOH MMOBEPXHOCTH
PSAMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUWIIbHOW MTUPAMUJIBI, 1
TEopeMa O TUIOIIAI OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMUJIBI
55 KonTtponpHast pabora o Teme 1
"MHororpanHuku"
56 [Tousitue 06 06bEME 1
S7 O0BEM TUpamMuabl 1
58 O0BEM TUpamMu bl 1
59 O06BEM nupamMuIb1 1
60 O0BEM TUpaMuIbI 1
61 O06BEM pu3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BbEM TPU3MBI 1
64 KonTtponpsHast padora no Teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpeHue, 0000IICHUE CUCTEMATH3AITUS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOT'OI'paHHHKE
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alIUs
3HaHUH. BeYKCIIEHHE PACCTOSTHUI: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH 10 IPSIMOH, OT 1
TOYKHU J0 MIIOCKOCTH, MEXKITY
CKPEIMBAOIIUMUCS MPSMBIMH
67 HToroBas KOHTpOJIbHAsA paboTa 1
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BpIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIMBAOIIUMUCS MPSIMBIMH, MEXKITY 1

MPSMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXY IUIOCKOCTAMH
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