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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma y4uebHOrOo Kypca «I'eomerpusi» 6a3zoBoro ypoBHs it oOydarommxces 10 —11
KJlaccoB paspaboTaHa Ha ocHOBe @DenepallbHOTO TOCYJapCTBEHHOTO O0pa30BaTeIbHOrO CTaHAapTa
cpenHero oOmiero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUMN, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKoMy 0Opa3oBaHUIO, M TPATUIUI POCCUUCKOro oOpa3oBaHus. Peammsamusi mporpaMMbl
obecreynBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETCHIIMSIME, COCTABIISIONIMMU OCHOBY JUUISI CAMOPA3BUTHUS U
HENPEPBIBHOTO 00pa30BaHUsl, IETIOCTHOCTH OOMIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO PA3BUTHS
JTUYHOCTU 00YUaAIOIIUXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHOoCcTh y4eOHOTO Kypca T€OMETpPHH Ha ypPOBHE CPEIHEro o0Imero oOpa3oBaHHs OOYyCIIOBJICHA
HpaKTI/IqCCKOﬁ 3HAYNUMOCTBIO MGTaHpeﬂMeTHBIX nu HpeI[MeTHI)IX pe?,y.HI)TaTOB 06yqu1/I$[ FGOMeTpI/II/I B
HaIpPaBJIEHUU JIMYHOCTHOTO pa3BUTHUS oOyuaroumxcs, GopMupoBanus GyHKIMOHAILHOW MaTeMaTHYeCKOM
IPaMOTHOCTH, HW3Y4YEHHUS JPYrUX Yy4eOHbIX MUCHUIUIMH. Pa3Butne y 0Oy4aromuxcsi NpPaBHIIBHBIX
MIPEACTABICHUH O CYIITHOCTH M MPOUCXOKICHUN TEOMETPUUECKUX aOCTPAKITUNA, COOTHOIIICHUH PEAIbHOTO U
UJCANbHOTO, XapaKTepe OTPaKEHHS MaTeMaTHMYeCKON HAyKoW SBJICHHHM U IMPOILIECCOB PEATbHOTO MHpA,
MEeCT€ reOMETPUHM B CUCTEME HAayK U POJIM MAaTEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM IO3HAHUM U B
MPAKTUKE CIMOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS Y4YAIUXCS, a TakKKe KadecTB
MBIIIJICHHUA, HCO6XOI[I/IMBIX IJIA agarTanuu B COBpeMCHHOM O6IJ_ICCTBC.

['eomeTtpus siBsieTCS OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPETHEr0 OOIIero 00pa3oBaHus, Tak
KakK O6€CH€'—II/IBaeT BO3MOXHOCTH I/I?)y‘IeHI/ISI KaK JUCIIUIIIINH CCTGCTB@HHO-H&Y‘IHOﬁ HaHpaBJ'IeHHOCTI/I, TaK U
T'YMaHUTAPHOM.

Jlorudeckoe MpblieHHe, (GopMHpyeMoe MpU H3YYEHUH OOYYAIOIIMMHUCS TOHSATUHHBIX OCHOB
FeOMeTpI/II/I nu HOCTpOCHI/II/I IICIIOYKH JIOTUYCCKUX YTBep)KIleHI/Iﬁ B XO0I¢€ peH_IeHI/ISI FGOMeTpI/I‘-IeCKI/IX 3ajJa4,
YMGHI/IG BbBIABUTATH H OHpOBepI‘aTI) THUITOTE3bI HCHOCpGI{CTBeHHO I/ICHOJII:3YIOTC$I HpPI pCHICHI/II/I 3a1a4
€CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKHU.

YMeHHue OpUEHTHUPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJIb BO BCEX 0OO0JACTAX
JIeATEeTLHOCTH YesioBeka. OpueHTAIUsl YeJIOBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHUE
€ro couuagbHOro ObITHS, (QopMa OTpPaKEHUS OKPYKAIOLIETO MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUA U
aKTUBHOTO TMpeoOpazoBaHus JedcTBUTENbHOCTH. OmnepupoBaHuE MPOCTPAHCTBEHHBIMH —OOpa3amu
o0BbeIMHACT pa3Hble BUIbI y4eOHOW M TPYJOBOH NEATEIBHOCTH, SBISETCS OJHUM U3 HPOQPECcCHOHATBHO
BRXHBIX KadyecTB, MMOATOMY aKTyajdbHa 3a7ada (OpMHUPOBAHHS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUSA KaK pa3HOBI/IIIHOCTI/I 06pa3H0r0 MBIIIJICHUA — CYIIIGCTBGHHOFO KOMIIOHEHTA B IOATI'OTOBKEC K
HpaKTH‘IeCKOﬁ ACATCIIBHOCTH 110 MHOI'MM HaHpaBJ'ICHI/IHM.

Llens ocBoeHms mporpamMMbl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM ypoBHE OOydeHUS —
00111e00pa30BaTENbHOE M OOLIEKYJIBTYPHOE pa3BUTUE OOydYarOMIMXCs depe3 o0ecrneueHHe BO3MOXKHOCTH
nproOpeTeHNs] U UCTOIb30BAHUS CUCTEMATUYECKUX I'€OMETPUYECKUX 3HAHUN U JIEHCTBUH, CTIEU(PUUHBIX
T€OMETPHH, BO3MOXXHOCTH YCIICIIHOTO MPOAOJDKEHHsST 00pa30BaHuUs 1O CIIEIHATBLHOCTSIM, HE CBS3aHHBIM C
MPUKJIAHBIM UCTIOIB30BaHUEM T€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM YPOBHE ITpeHa3HAYEHA [T 00yYarOIIMXCs CPeTHEN MIKOJBI,
HE WCIBITHIBABUIMX 3HAYMTEIBHBIX 3aTPyAHCHHH Ha YPOBHE OCHOBHOTO 00miero oOpasoBaHusi. Takum
o0Opa3oMm, oOyudaromqyecs Ha 0a30BOM YypOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTUYeCKUE YMEHUs,
CBSI3aHHBIC CO CIEIU(PHUKONW reOMETpUU M HEOOXOIUMbIE JUISl KH3HH B COBpeMEeHHOM obiecTtBe. Kpome
3TOTr0, OHM UMEIOT BO3MOXKHOCTh HM3YYHUTh I'€OMETpPHUIO Oosiee TryOOKO, €Clid B JaJIbHEHIIEM BO3HUKHET
HEOO0XOIMMOCTh B TE€OMETPUYECKHUX 3HAHUAX B MPOPECCHOHATBHOMN IEATEIIEHOCTH.

JlocTrmkeHue TeTr OCBOCHHUS MPOTPaMMBI 00ECHEYMBAETCS PEHICHHEM COOTBETCTBYIOMIMX 3aiad.
[IpuopureTHpIMU 3amadamMu OcBOoeHUsI Kypca «['eomerpum» Ha 06azoBom ypoBHe B 10—I11 kmaccax
SBIISTIOTCSL:



* dopMUpOBaHUE TPEJICTABICHUS O TE€OMETPUM KaK YacTU MHUPOBOM KyJIbTYpbl U OCO3HaHHE €&
B3aUMOCBSI3H C OKPYXaIOLUM MUPOM;

* (bOpMHUpPOBAaHKME TMPEJCTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BpAIICHUS KaK O BaXKHEUITUX
MaTEeMaTHYeCKUX MOJENAX, [O3BOJISIIOIIMX OIMUChIBATh W HM3ydyaThb pa3HbIE  SIBJICHUS
OKpY>KaIoIlero Mupa;

° (bOpMI/IpOBaHI/Ie YMCHUA PAaCIIO3HABATL HA YCPTECIKAX, MOJACIIAX U B pCaJIbHOM MUPE MHOT'OI'PaHHUKH
" TCJ1a BpaIJ_IeHI/I}I;

¢ OBJIAICHUEC MECTOOdAMH pemeHI/m 3a1a4 Ha HOCTpOGHI/ISI Ha I/I306pa>KeHI/I$[X HpOCTpaHCTBeHHI)IX
¢uryp;

b (1)0pMI/Ip0BaHI/Ie YMCHI/ISI OHGpHpOBaTL OCHOBHBIMHU IIOHATHUAMHU O MHOFOFpaHHI/IKaX H TcCl1ax
BpaHleHI/ISI U UX OCHOBHbBIMH CBOﬁCTBaMH;

¢ OBJIAACHUE aJITOpUTMaMU PCHICHUSA OCHOBHBLIX THIIOB 3aj1ad, q)OpMI/IpOBaHI/IC YMCHUA MPOBOJUTH
HCCJIOXKHBIC NOKA3aTCIBbHBIC PACCYKICHUA B XOAC PCHICHUA CTCPCOMCTPUUCCKUX 3adaY U 3aJia4 C
MPAKTUYCCKUM COJACPIKAHHUEM

* Pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYaroImUXCs, TO3HABATEIHHOM
AKTUBHOCTH, UCCIIEAOBATEIILCKUX YMEHUM, KPUTUYHOCTH MBILIUICHUS;

* hopMupoBaHre (PyHKIIMOHAIBHON TPaMOTHOCTH, PEJIeBAaHTHONW I'€OMETPHH: YMEHHE PaclO3HaBaTh
MPOSIBIICHUS] T€OMETPUIECKUX TOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallusX W TIPU WM3YyYCHUU JIPYTUX YUEOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYIMPOBATh HUX Ha SI3bIKE T€OMETPUU W CO3JaBaTh T'€OMETPUUYECKUE
MOJICNIM, TIPUMEHSITh OCBOCHHBIMH TEOMETPHUYECKHMN ammapar Juisi pPEHICHHS MPaKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJTyUYEHHBIE PE3YyIbTATHI.

OTnMYuTENBbHON 0COOCHHOCTBIO MPOTPAMMBI SBJISIETCS BKIIIOYEHHE B KypC CTEPEOMETPUU B Hayaie
€ro W3Yy4YeHHs 3ajad, pellaeMbIX Ha ypOBHE HHTYHUTHBHOTO TO3HAHHWS, U OIpeAeNEHHBIM 00pa3oM
OpraHu30BaHHasi padoTa HAJl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NPOTEKaHNE WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3yUYEHUIO
npeaMeTa.

[Ipenmourenue oTHAETCSl HATISIIHO-KOHCTPYKTHUBHOMY METOAY OOYyYEHHS, TO €CThb TEOPETHYECKHE
3HaHHS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKON JAesTenbHOCTH. Pa3BuTHe
MIPOCTPAHCTBEHHBIX MPEJICTABICHUNA Yy y4YalIUXCsl B Kypce CTEPEOMETPUHU MPOBOIUTCS 33 CUET PELICHUS
3aJja4 HAa CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B W 3aJad Ha ONEPUPOBAHHE MPOCTPAHCTBCHHBIMU
obOpazamu. Co3manue oOpa3za MPOBOIMTCS C OMOPOW Ha HAIIAAHOCTh, a ONEPHUpPOBaHUE 0Opa3oM — B
YCJIOBHSIX OTBJICYCHUS OT HATJISIIHOCTU, MBICJICHHOTO U3MEHEHHS €0 UCXOJIHOTO COACPKAHUS.

OcHOBHBIE cojepkaTenbHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax: «MHOTOrpaHHUKNY,
«IIpsiMbIe ¥ TIOCKOCTH B MPOCTpaHCTBey, «Tena BpameHus», «BeKTOpbl U KOOPJAUHATHI B TIPOCTPAHCTBEY.
®opMUpOBaHUE JIOTUYECKUX YMEHUU paclpeaeiseTcss HE TOJBKO MO COAEPKATENbHBIM JUHUSAM, HO U IO
rojgam oOy4eHHs Ha ypPOBHE CPETHEro 00IIero oopazoBaHusl.

Conepxannie 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yjbTaTaM OCBOEHHsS pabodeid
MIpOrpamMMBbl, pacrpeeIEHHBIM 10 ToJaM 00yUYeHHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIA/ICHHE
T€OMETPUYECKUMH TIOHATUSIMH M HaBBIKAMH OCYIIECTBIISIIOCH TOCIIENOBATEIbHO M IOCTYyHaTeNbHO, C
coOIoZieHHeM MPHUHIIMIIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHUCHh B OOLIYIO CHUCTEMY
reOMETPUUYECKUX TIPEJCTaBICHUN OOydYaloIIUXcs, pacumpss U yrayonsas e€, oOpa3ys MpouHbIe
MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hezxento B 10 kiacce u 1 yac B Henemo B 11 kitacce,
BCETO 3a JBa roja o0ydenus - 102 ydyeOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IUI0CKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsTHe 00
AKCHOMAaTHYECKOM ITIOCTPOECHUU CTEPEOMETPUN: AaKCUOMBI CTEPEOMETPUH U CIECACTBUSA U3 HUX.

B3auMHOE pacnosioKeHHE NPSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapajuleIbHblE U
CKpemuBaromuecss npsmele. [lapamienbHOCTh NPSMBIX M IUIOCKOCTEH B MIPOCTPAHCTBE: IapajuleIbHbIE
IpsIMBIE B IIPOCTPAHCTBE; MAPAJLIENBHOCTh TPEX MPSMBIX; NMAPAILICIBHOCTD NPSMON U IUIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH; YIOJI MEXKIY NPSAMBIMH B IPOCTpaHCTBE. llapamienpHOCTh IMIOCKOCTEH:
napajuleJibHble IUIOCKOCTH; CBOMCTBAa HapajuleibHBIX IUIOCKOcTe. llpocTeiimne npocTpaHCTBEHHbIE
(burypsl Ha MIOCKOCTU: TETpa’ap, KyO, mapajuiesenumesn; NoCTpOeHHE CeUeHUH.

IlepneHqUKyYIAPHOCTD HPAMOU U IUIOCKOCTH: NEPIEHAUKYIIPHBIE MIPSAMBIE B IIPOCTPAHCTBE, MIPSAMBIE
NapaJuIeIbHbIE U MEPIECHIUKYJIISIPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHANKYJIIPHOCTH NPSAMON U IIJIOCKOCTH,
TeopemMa O MNpsAMON NEPIEHAHUKYJAPHON INIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YIOJl MEXAY NPAMOU M
IUIOCKOCTBIO; JIBYIPAHHBIA YIOJ, JIMHEWHBIA Yrojl ABYI'PAaHHOrO yria. IlepneHaukymnsp ¥ HakJIOHHBIE:
paccTosiHUe OT TOYKM JO IUIOCKOCTH, PACCTOSHUE OT IPSAMOM 10 IJIOCKOCTH, HPOEKIMs (QUrypsl Ha
IUIOCKOCTh. [lepneHauKynapHOCTh IUIOCKOCTEH: NPU3HAK IEPHEHAUKYISIPHOCTH JABYX IIJIOCKOCTEH.
Teopema o TpEX nepHeHAUKYJIIApaXx.

MHororpaHHUKH

IloHsAiTHE MHOTOrpaHHMKA, OCHOBHBIC 3JIEMEHTBl MHOIOIDAHHMKA, BBIIIYKJIBIE WM HEBBIITYKIIBIE
MHOT'OI'PAHHMKH; pa3BEPTKAa MHOTOrpaHHUKa. lIpu3Ma: n-yronpHas npusMa; rpaHd U OCHOBAHMS IIPU3MBI;
npsiMasi M HakJIOHHAs INpuU3Mbl; OOKOBas U TIOJIHAasg MOBEPXHOCTh NpusMbl. [lapannenenunen,
IIPSAIMOYTOJIBHBIN ITapajuIeIeuIIe]] U ero cBoicTsa. Ilupamuna: n-yronpHas nupamua, rpaHd 1 OCHOBaHUE
nUpaMu/ibl; OOKOBask U MOJIHASA IOBEPXHOCTh MUPAMHU/BL; NPAaBUIIbHAS U YCEUEHHAs MUPAMUAA. DJIEMEHThI
IIPU3MBI U IUpamMubl. IIpaBuibHBIE MHOTOIPAHHUKH: ITIOHATHE MPABUIBHOIO MHOIOIPAHHUKA; IPAaBUJIbHAS
npu3Ma U IpaBUJIbHAS NMUpaMUJA; NpaBUWIbHAS TPEyrojbHas NMUpaMuJa M MPaBWIbHBIA TeTpa’lp; KyO.
IIpencraBieHre O MpPaBUIBHBIX MHOTOIPAHHUKAX: OKTa’JAp, AOAEKa’aAp U ukKocadap. CedyeHHs Npu3Mbl U
IIUPAMMUIBL.

CuMMeTpHusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOW, IJIOCKOCTU. DJIEMEHTHI
CUMMETPHHU B IUPAMHUJAX, ApAJUICICIIUIIEaX, TPABUIBHBIX MHOTOTPaHHUKAX.

Bblunciienne 3€MEHTOB MHOTOTPaHHUKOB: pEOpa, naumaroHanu, yriael. Ilnomaas OGokoBoi
MOBEPXHOCTU M IIOJHOW MOBEPXHOCTH MPSMON NPU3MBI, IUIONIIAJb OCHOBaHMN, TeopemMa O OOKOBOM
MOBEPXHOCTH MPsIMOI Tipu3Mel. [momans 00KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABHILHON MHAPAMUJIBI,
TeopeMa o Iomaan yceu€HHou mupamusl. [Torstae 06 00béMe. OOBEM mHpaMUIbI, PU3MEIL.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXKIY IIOLIAASIMH TOBEPXHOCTEN, 00bEMaMHU
MMOJOOHBIX TEI.



11 KJIACC

Tena Bpamenus

[MunuHapuueckas  MOBEPXHOCTb,  OOpasylomiye  LUIMHAPUYECKOW  IMOBEPXHOCTH,  OCh
LWINHAPUYECKON MOBEpXHOCTU. LlmnmHap: ocHOBaHUSA M OOKOBas MOBEPXHOCTb, OOpasyrolas M OCh;
IUI0IAb OOKOBOM 1 MOJTHOM MOBEPXHOCTH.

Konunueckasi mOBEpXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OChb U BEPIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHME MW BepinMHA, o0pasyiomas M OCh; IUIOMEAAhr OOKOBOW M ITOJTHOM
MIOBEPXHOCTHU. Y C€UEHHBIN KOHYC: 00pa3yIolHe U BbICOTa; OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMmerp; Mioaas MoBepxXHOCTH chepbl. B3aumHoe pacrnonoxenue
cdepsbl U TIOCKOCTH;, KacaTellbHas MIIOCKOCTh K cepe; Iomanb chepsl.

N300pakeHue Tes BpallleHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYca.

KomOuHnanmu tes BpaiieHus: 1 MHOTOrpaHHUKOB. MHOIOIrpaHHUK, ONMCaHHbIN 0K0J10 cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK, WU TEJIO0 BPALICHHUS.

[Tonsitue 06 o6wéme. OcHOBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIHHOTO
napajiesnienunena u cieacTeus u3 He€. O0bEM nmmmHApa, kKonyca. O0bEM 11apa 1 IIomanb chepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMAAsSMU HOBEpXHOCTeH, oO0bEMaMu
NOJOOHBIX TeJl.

Ceuenust nuiauHApa (MapajyieNbHO M TMEPHEHAMKYJSIPHO OCH), CEYEHMsI KOHyca (IapajulesibHOe
OCHOBAHUIO U POXOJsIlIee Yepe3 BEPIINHY ), CEUSHUs LIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mutockocTy 1 B npoctpaHcTBe. Cl0KeHHEe U BBIYMTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha uyucio. Pa3nokeHue BekTopa HO TpEM HEKOMIUIaHApHBIM BekTopam. IlpaBuio mnapauienenunena.
Pemenue 3anad, cBSI3aHHBIX C MPUMEHEHHEM IpaBHI JEHCTBHI ¢ Bekropamu. IIpsMoyrosibHas cucrema
KoopauHaT B mpoctpaHctBe. Koopaunatel Bektopa. [Ipocteiimme 3amauun B KOOpAMHATaX. YTOJ MEXIY
BekTOpaMu. CKaJsipHOE NPOM3BEIECHUE BEKTOPOB. BhIunclieHHE yIiIoB MEXIy HNPSAMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/ IPU PEILIEHUU T€OMETPUUYECKUX 3a]1a4.

IIVNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHBI
JInaHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOro npeamMera « MaTemMaTnkay XapakTepu3yrTCs:

I'paxnanckoe BocnuTanue: CHOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU OOyYaromerocs Kak

AKTUBHOTO Y OTBETCTBEHHOTO
qJIeHa POCCHUUCKOTrO OOINeCTBa, MPEICTABICHHEM O MAaTeMaTHYCCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABJICHUN, TPOLEAYP TPAKITAHCKOTO 00IIeCTBa (BBIOOPHI, ONPOCH U Tp.), YMEHUEM
B3alMO/ICIICTBOBATh C COLMAJIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C UX (DYHKUIMSAMU M Ha3HAYCHHEM.
IlaTpuoTuyeckoe BocnUTaAHMEe: CHOPMUPOBAHHOCTHIO POCCUICKOM TpakJaHCKON WACHTUYHOCTH,
YBOXEHHsI K MPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTUKH, HEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKMX MAaT€MAaTHKOB U POCCHUUCKOM MATEMaTUYECKOM ILIKOJbI, K HCIOJIb30BAHUIO
ATUX JOCTIKEHUH B APYTUX HAyKaX, TEXHOJOTHUAX, cepax SKOHOMHKHU. JlyXOBHO-HPABCTBEHHOTIO
BOCIIUTAHHUS: OCO3HAHUEM JYXOBHBIX IICHHOCTEH pPOCCHICKOrO0 Haponaa; cHopMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMSI, ATUYECKOTO TIOBEJACHHS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JNOCTIDKCHUM HAayKd U JICSITEIIBHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IIOCTPOEHHUE
YCTOMYMBOTO OyIyIIero.

JcTeTH4YecKoe BOCNHUTAHUE: HSCTETHMUECKMM OTHOIIEHHMEM K MHpPY, BKIIOYAs 3CTETUKY
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEHICHHUM, pacCy>KIeHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYeCKUM  acClleKTaM  pa3ju4HbIX  BHJIOB  HCKyccTBa.  (Mdu3MuyecKoe  BOCHHUTAHME:
c(hOPMHUPOBAHHOCTHIO YMEHUS TPUMEHSATH MaTEMaTHUECKHUE 3HAHUS B MHTEpECcax 3J0POBOTO U
Oe3omacHOro oOpasza >KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (3A0pPOBOE MHUTAHHE,
cOamaHCUPOBAHHBIA PEKUM 3aHSATUH M OTIbIXa, peryisipHas (U3MYECKas aKTUBHOCTH); (HPU3HMUECKOTO



COBEpIICHCTBOBAHUSA, TMPU 3aHIATUSIX CIIOPTUBHO-O3/I0POBUTENBHON  JiesATeNbHOCThIO. TpynoBoe
BOCIIUTAHME: TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3IMnYHbIM
chepam

pohecCHOHANBHON JESTeNIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ MNPUWIOKEHUSIMH, YMEHHUEM
COBEpINAaTh OCO3HAHHBIA BHIOOpP Oyaymied mnpodeccud W PeaTnu30BbIBATH COOCTBEHHBIC >KM3HEHHBIC
IUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSKEHUH BCEU KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHMHM MPAKTHUYECKUX 3a7ad
MaTeMaTHYeCKON HAMpaBICHHOCTH.

IKOJI0TMYecKoe BOCIIMTAHNE:

C(bOpMI/IpOBaHHOCTI)IO SKOJIOTHUECKOU KYJIbTYPBHbI, IIOHUMAaHHUEM BIIMAHUA COUAJIbHO-
HKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE TMPUPOIHON M COIHAIBHON CpPEebl, OCOZHAaHUEM TI00aTBHOTO
XapakTepa JKOJIOTHYECKUX TMPOOJieM; OpHEHTAlMell Ha MPUMCHCHHE MAaTeMaTHYeCKUX 3HAHWH s
perieHus 3a1a4 B 00JaCTH OKPY’KAIOIICH Cpeipl, MIIAaHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX
MOCJICICTBUM JUIsl OKpy»karomieil cpeapl. LleHHOCTH HayyHOro mo3HaHusi: CHOPMHPOBAHHOCTHIO
MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd M OOIIECTBEHHOM
MPAKTUKH, TTIOHUMaHUEM MaTeMaTUYECKOW HayKd Kak cdepbl 4eTOBEUeCKON AeSITeIbHOCTH, ITANoB €&
pa3BUTHS ¥ 3HAYUMOCTH [JJS PA3BUTHSA IMBWIM3AIMH, OBJIAJCHUEM S3bIKOM MAaTEMaTUKU W
MaTE€MaTHYECKOU KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIIATH IIPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHANBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble  pe3yJbTaTbl OCBOEHMsSI IporpaMmbl  ydeOHoro nmpeamera «Marematuka»
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHbIMU OCUICMBUAMU, YHUBEPCATbHLIMU PeCYAMUGHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie noznasamenwvuvie Oeticmsus, obecneyusarom Gopmuposanue 0a308bix
KOZHUMUBHBIX ~ NPOYecco8 o0yyarnwuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYHCAWe20 Mupd;
NpUMEHEeHUe JI0SUYECKUX, UCCIe008AMENbCKUX onepayull, ymeHull pabomams ¢ ungopmayueti). bazobie
JIOTHYECKHUE NeHCTBUA:

*  BBIIBIISITH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, MOHITHH,
OTHOIIEHUN MEXJIy MNOHATUAMU; (OPMYJIUPOBATh ONPEICICHUS MOHITHH; YCTaHABIUBATH
CYILLIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIUN, OCHOBAHUS JIsl 0000ILIEHHUS U CpaBHEHUS, KpUTEPUU
IIPOBOJAMMOIO aHAJIN3A;

* BOCHOPHHHMATh, (bOpMy.]II/IpOBaTL n Hp606paBOBbIBaTI> CYXKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CAUNHUYHBIC, YACTHBIC U 06]1_[1/16; YCJIOBHBIC;

* BBIBIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpeuns B (akrax,
JIaHHBIX, HAONIONEHMSAX M YTBEP)KIOCHUAX; TMpeularaTh KPUTEPUH JUIS  BBISBICHHS
3aKOHOMEPHOCTEH U MPOTHBOPEUHI;

* JenaTh BBIBOJABI C WCIOJNB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOYEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

*  TPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTEeNIbCTBA MATEMAaTHUECKUX YTBEPXKICHHUU (IIpSIMbIE U OT
MPOTHBHOTO), BBICTPaMBAaTh aAPTrYMEHTALMIO, NPUBOJUTH TIPUMEpPBl © KOHTPIPUMEDHI,
00OCHOBBIBAaTh COOCTBEHHBIE CY>KICHUS M BHIBOJIBL;

* BbIOMpaTh croco0 pemieHus yueOHOH 3ajauu (CpaBHUBATh HECKOJBKO BapUAHTOB PEILICHUS,
BbIOMpaTh HauboJee MOAXOAAIIMA C YYETOM CaMOCTOSTENBHO BBIACICHHBIX KPHUTEPUEB).
Ba3oBble ucciiegoBarebcKkue 1eicTBUA:

*  HCMOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUNA HMHCTPYMEHT MO3HaHUS; (HopMyIupoBaTh
BOMPOCHI, (UKCHPYIOIIUE NPOTHBOpEYHE, MpoOJieMy, YCTaHABIMBATh HMCKOMOE M JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHECHHE;



2)

IIPOBOAMTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEA0BAHNE 110 YCTaHOBJICHHIO

0COOEHHOCTEM MaTeMaTHYeCKOro OObBEKTa, SBIEHHs, MPOLECCa, BBIABICHHIO 3aBUCUMOCTEH

MEXy 00BEKTaMH, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENILHO (OpMyJIMpoBaTh OOOOIIEHUS M BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO

HaOJI0IeHNUS, UCCIIEI0OBAHNUS, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U

0000IIIEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIABUIATH IPEIIOJIOKEHUS O €ro

pa3BUTHHU B HOBBIX ycioBUAX. PaGoTa ¢ mndgopmanmeii:

BBIBJIATh AeDUIUTHI MH(OpMAIUK, JaHHBIX, HEOOXOAUMBIX IJIi OTBETAa Ha BOMNPOC U IS

pelLIeHns 3a1a4H;

BbIOMpaTh  MHPOPMALMIO M3  HMCTOYHMKOB  pa3iM4YHBIX  THUIIOB,  aHAJIU3UPOBATH,

CHCTEMaTU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMALIMIO PA3INYHBIX BUAOB U (hopM

IIpE/ICTaBICHMUS;

CTPYKTYpUPOBaTh HMH(OPMAIMIO, NPEACTABIATh €€ B PA3IMYHBIX (OpPMAX, WILIIOCTPUPOBATH

rpau4ecKu;

OLIEHUBATh HAJAEKHOCTh HH(POPMAIIUU TI0 CAMOCTOSTENFHO C(OPMYITHPOBAHHBIM KPHTEPHSM.
Vuusepcanvnuvie KomMmynuxamueHnvie Oelicmeus, obecneuugarom — cQOpPMUpPOBAHHOCHb

COYUATILHBIX HABLIKOB 00yuarouuxcs. Oo1enne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBUSAMH U LEJISIMU OOILEHUS;
SICHO, TOYHO, I'PaMOTHO BbIpa)kaTb CBOKO TOYKY 3PEHHMS B YCTHBIX M IHMCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUS 110 X0y pELIEHUs 3a/1a4i, KOMMEHTHPOBATh II0JIy4YCHHBIA PE3yIbTAaT;

B XO0JIe¢ OOCYXICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOH TEMbI, MPOOJIEMBI,
pelraeMoil 3a/aun, BhICKA3bIBaTh UJACH, HAIlIEJICHHBIC HA TOUCK PELICHUS; COMOCTaBISATh CBOU
CYXJIEHUS C CY)XKICHHUSMHU JAPYTHX YYaCTHUKOB JMAIOra, OOHAPY>KUBATh Pa3IMYMe U CXOJCTBO
MO3UIUH; B KOPPEKTHOU (hopme HopMyIHpoOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NpEACTABJIATE PC3YyJbTAaTbl PCUICHUA 3ada4yM, OKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSATECIIBHO BI>I6I/IpaTI) (bOpMaT BBICTYIIJICHUA C yLIéTOM 3aaa4 NOpCe3CHTAUWHU U
ocobenHocTtelt aynuropun. COTPyIHUYECTBO:

MOHMMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaJbHOH pabOThI MpHU
peuicHUN y‘-IC6HBIX 3aaa4, IMIPUHUMATL LOCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpPTraHM3AIMI0 COBMECTHOW PabOThI, paclpenesaTh BUABI pa0dOT, JOrOBapUBATHCS, 0OCYXIATh
MPOIIECC U Pe3yabTaT padOThI; 0000IIaTh MHEHHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TpYMNIOBBIX (opmax paboTsl (00CyxaeHHs, OOMEH MHEHUH, «MO3rOBbIE
IITYPMBI» U HMHBIE); BBIIOJHATH CBOIO YacTh pabOTHl MU KOOPJIMHHPOBATH CBOU JIEHCTBHA C
JIPYTUMH YJ€HAMHU KOMAaHJbI;, OIIEHHWBATh KadeCTBO CBOETO BKJIaga B OOIIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHSL.

3) Vuusepcanvnvie pecynamuenvle Oeticmsus, obecneuusaom @GoOpMUpo8arHue CMbICI08bIX

YCMAaHOBOK U HCUSHEHHbIX HABLIKOB JIUYHOCNIU.

Camoopranuzanus:

COCTaBJIATh IIJIaH, AJNTOPUTM pELIEHHs 3aJayd, BBIOMpPaTh CHOCOO peleHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapHaHTHI PEHICHUH ¢ yu€TOM HOBOM nHpopmarmu. CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHU ITO3HABATEIbHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUN U

MBICJIUTENIBHBIX ~ MPOIECCOB, HMX PE3yJbTaTOB, BIAJNETh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS Mpoliecca U pe3yiibTaTa peleHuss MaTeMaTUYeCcKoi 3a1auu;

NpEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpHU pEUICHUWU 3a/aud, BHOCHUTH
KOPPEKTUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX, HAHJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYJAHOCTEH;



*  OLIEHUBATbh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUAM, OOBSICHATH MPUUMHBI JOCTHKEHUS UIIH
HEIOCTHXKEHUS ~ pe3yJbTaTOB  JAEATENbHOCTH, HAXOJUTh  OWIMOKY, JaBaTh  OLIEHKY
pUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATbBI
10 KJIACC

OnepupoBath MOHATUSIMU: TOUKA, [IPsIMasi, IJIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MPU PELICHUH T€OMETPUUYECKUX 3ajay.

OnepupoBaTh NOHATUAMU: MAPAIIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloI0kKeHNUE NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath NOHATUAMU: JABYIPAaHHBIN yrojl, TPaHU JBYTPAHHOTO yIja, peOpo IBYTPaHHOIO YIJa;
JIMHEMHBIN YroJl IBYIPaHHOIO YIJIa; IpaJyCcHas Mepa ABYTPAaHHOIO yIJia.

OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIH U HEBBITYKJIbIH MHOIOIPAHHUK, 3JIEMEHTHI
MHOTOTpaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOIOIPAaHHHMKOB (MHMpaMuia; MpHU3Ma, MPSAMOYTOJIBHBIN
napaiesienunen, Kyo).

KnaccudunmpoBaTh MHOTOIpaHHUKH, BbIOMpasi OCHOBAaHMSA MJs KiaccU(UKalUUU (BBIIYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; IPABWJIbHBIE MHOIOIDAaHHHMKH; IIpSAMble M HAKJIOHHBIE IPHU3MBI,
napasuiesIeune Ibl).

OnepupoBath NOHATUIMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOCHHS CEUCHHM, UCTIONB3YS METOJI CIIE/IOB.

CTpouTh ce4eHus: MHOIOIPAaHHUKOB METOJOM CJI€ZIOB, BBIIOJIHATH (BBIHOCHBIEC) IJIOCKUE YEPTEKH
U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxoXXIEHHE TE€OMETPUYECKMX BEJIIMYMH MO O0pa3laM WKW aJropuTMaM,
IIPUMEHSS U3BECTHBIC AHAIUTHUYECKUE METOBI MPHU PEIICHUU CTAaHJApTHBIX MaTeMaTHUYECKUX 3a/ad Ha
BBIUMCIIEHUE PACCTOSTHUM MEXAy ABYMsS TOUKaMH, OT TOYKHU JIO MPSIMOM, OT TOYKU JO MIOCKOCTH, MEXY
CKPELIMBAIOIUMHUCS IPSIMBIMH.

Pemate 3aaum Ha HaxXOXJIEHHE TEOMETPUYECKMX BEIMYMH IO OOpa3llaM WIM aJrOpuTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKUE METOMbI IPU PEIIEHUU CTAaHAAPTHBIX MaTeMaTHYECKHX 3a]ad Ha
BBIUHCJICHUE YIJIOB MEXAY CKPEUIMBAIOUIMMUCS MPSIMBIMU, MEXIY HPSIMOHM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, JIBYT'PAHHBIX YIJIOB.

Bbruucnare 00bEMBI M IUIOIAAM IIOBEPXHOCTEH MHOIOTPaHHUKOB (IIpU3Ma, NHMpamMuja) ¢
IpUMeHeHHeM (OpMyJ; BBIYMCIATh COOTHOLIEHHS MEXIY IUIOMIAJIMH IOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMHM: CUMMETPHsI B INPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTb CHUMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYpBI.

W3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeaCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[TpumensTh reomMeTpudeckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX 3ajad, Mpearoiararoinx
HECKOJIbKO IIaroB peLIeHMs], €CIIM yCJIOBUS IPUMEHEHUs 3aJJaHbl B IBHOI (opMme.

[TpuMensTh mpocTeiilline NporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHCTEMBbI
IIPY PELIEHNUU CTEPEOMETPUUECKHX 3a1ad.

[IpuBoauTE HpHUMEpbl MaTEMaTHUYECKUX 3aKOHOMEpPHOCTEW B MPHUPOAE U KU3HHU, PaclO3HABATh
MPOSIBJIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

IIpyMeHsTh IOJIyYEeHHBIE 3HAaHUS Ha NPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE CUTYAllUH U IPUMEHATH
U3yYEHHBIC TOHATHS B IPOLECCE MOMCKA PELICHHS MaTeMaTH4eCKd C(HOPMYIMPOBAHHOW IMPOOIEMBI,
MOJIETIMPOBATh pEalbHbIE CHUTyallMM Ha $S3bIKE T'€OMETPUHM, MCCIENA0BAaTh IOCTPOEHHBIE MOJEIH C
UCTIOJIb30BAHUEM T'E€OMETPUYECKHX TOHSATHH M TEOpeM, ammapara aiareOphl; pemarh NPaKTHYECKUe
3aJ1auM, CBA3aHHbIE C HAXOXKICHHUEM F€OMETPHUUECKUX BEIUYUH.



11 KJIACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs MOBEPXHOCTh, OOpa3yIoUIHe MWIHHIPUICCKON
MOBEPXHOCTH; IWINHAP, KOHUYECKAs MOBEPXHOCTh, 00pa3yIoIIHe KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuueckas moBepXHOCTb.

PacmoznaBate Tena BpameHnus (MUIUHAD, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI MOTYYCHHS TSI BPALICHHUS.

KrnaccudumnupoBaTh B3aUMHOE pacTiofioKeHUE CPephl U MIIOCKOCTH.

OrmnepupoBaTh MOHATHIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA; IApOBOM
CJIOH, OCHOBAaHHUE IIAPOBOTO CJIOS, BRICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrunciarte 00BEMBI W IUIOIIAAM TOBEPXHOCTEH TEJ BpAIICHUS, TEOMETPUYECKHX Tel C
MpUMEHEHHEM (HOPMYIL.

OmnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B c(epy M OMUCAHHBIA OKOJO C(epsI,
cdepa, BlMcaHHAs: B MHOTOT'PAaHHUK WJIH TEJIO BPAILICHHS.

BBIUKCIIATE COOTHOMICHHS MEXKTY TUIOIIASIMH TOBEPXHOCTEH 1 00bEMAaMHU TIOAOOHBIX TEJI.

N300pakaTh n3yqaeMbie GUTYPhI OT PYKH U ¢ TPUMEHEHHEM TPOCTHIX YE€PTEKHBIX HHCTPYMEHTOB.

BEIONTHATE (BBIHOCHBIC) IJIOCKHAE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BU CBEPXY,
COOKY, CHH3Y; CTPOUTh CCUCHHS TEJI BPALICHHUSI.

W3BnekaTh, WHTEPIPETHPOBATH M IMPEoOpa3oBbIBaTh HMH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTYpax, IPEICTABICHHYIO HA YePTEkKaX U PUCYHKAX.

OmnepupoBath MOHATHEM BEKTOP B TIPOCTPAHCTBE.

BBIMONHATE TEHCTBYSI CII0KEHUSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB U YMHOXXCHHS BEKTOpA HA YHCIIO,
OOBSICHATh, KAKUMH CBOWCTBAMH OHH 00JIa1at0T.

[IpuMeHATH paBUIIO MapaUIeIICIIAIIEA.

OmnepupoBaTh MOHATHIMHU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, Yrol MEXIY BEKTOPaMH, CKAISIPHOE MPOU3BEIACHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPHI.

Haxoaute cyMMy BEKTOPOB W MpPOHM3BEJICHHE BEKTOpPAa HA YHCIO, YOl MEKAYy BEKTOPaMH,
CKaJIIPHOE TPOU3BEICHHE, PACKIIAIIBATH BEKTOP I10 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBON CHCTEME KOOPIAMHAT.

[TpumensTh reoMeTpudeckre (PakThl IJIsl PEHICHUST CTEPEOMETPUYCCKHUX 3a/ay, MPEAOJIaratoniux
HECKOJIbKO IIaroB PEIICHHs, €CIIU YCIOBUS PUMCHEHUS 3a/1aHbl B IBHOU (opMe.

Pemate npocreiinire reoMeTprHueCcKre 3a/1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemrate 3aaun Ha T0OKa3aTEIbLCTBO MAaTEMATUYCCKUX OTHOIICHHH M HAXOXKICHUE TCOMETPUUCCKUX
BEJIMYUH 10 00pa3liaM WM aJrOpuTMaM, MPHUMEHSS W3BECTHBIC METOJbI MPU PEUICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aj1ad.

[TpuMeHsTh TPOCTEHIINE TMPOTPAMMHBIC CPEJICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMbI
IIPU PEUICHUN CTEPEOMETPUUCCKUX 3a/1au.

[TpuBOANTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTCH B MPUPOJC U KHU3HH, PACIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh NOTYYCHHBIC 3HAHUS HA MPAKTHKE: aHATM3UPOBATh PEATbHBIC CUTYAIIUH U NMPUMEHSTh
W3yYCHHBIC TOHSATHS B IPOIECCE MOMCKA PEIICHHS MaTeMaTHYeCKU CHOPMYIMPOBAHHOW IMPOOIEMBI,
MOJICJIMPOBATh PEabHbIE CUTYaIllMM Ha SI3bIKE TEOMETPUH, HCCIEAOBaTh IMOCTPOCHHBIC MOJEIU C
UCTIOJIb30BAHUEM TE€OMETPUYCCKHX TOHATHH M TEOpeM, ammapara ajireOphl; pemiaTh MPaKTHUECKUE
3aj1a4M, CBSI3aHHBIC C HAXOXKICHUEM I€OMETPUICCKUX BEITUUNH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontpoaeusie | Ipaxruieckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesl
1 BBenenue B ctepeomeTpuio 10
5 [IpsiMble ¥ TIIOCKOCTU B IPOCTPAHCTBE. 12 !
[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN
3 HepneHzlmiynﬂpHocn) IpPSIMBIX U 1
IIJIOCKOCTEMN
4 VYIubl MeXAy MPSMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpaHHUKu 11 1
6 OO6BbEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHUsl, paCCTOSTHUS U YTJIb 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KoanuyectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (undgposbie)
Ne n/n NPOrpamMmbl Bcero Kontpoaeusie | Ipaxruteckue o0pa3oBaTejbHbIE
padoThI padoThI pecypes
Tena Bpaienus 12
2 O0bEMBI TEN 5 1
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 HOBTOPCHHG, 000011IeHIe, CUCTEMATH3AIHS - ]
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

CJIICACTBHSA U3 HUX

KosmyecTBo yacoB DJIEKTPOHHbIE
Ne Jlara uudposbie
Tema ypoka
w/n yp Beero Kourpoabnbie | IlpakTnyeckue M3ydeHHUs! oOpa3oBaTeJibHbIE
padoThI padoTsI pecypcnl
Beenenue B crepeomerpuio (10 yacon)
OCHOBHBIE IOHATHSI CTEPEOMETPUH: TOUKA,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO.
[TpaBwmia n300paxxeHusI HA PUCYHKAX: 1 03.09
M300paKeHUs! MIIOCKOCTEH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
5 [TonsTHs: nepecekarouuecs MIOCKOCTH, ! 06.09
nepeceKaronyecs npsmasi ¥ miockocThb
[TonsTHs: nepecekarouuecs MIOCKOCTH, ) 10.09
nepeceKaroIuecs npsmast v MioCKOCTh
3HAaKOMCTBO C MHOTOI'paHHUKaMH,
4 n300pakeHre MHOTOI'PaHHUKOB Ha 1 13.09
pPHUCYHKaX, Ha MPOCKIIMOHHBIX YepTeKax
HavanbHble cBesieHus 0 KyOe U mupamue, 14.09
5 ux pa3BEpTkU U Mozenu. CeueHus 1 (mumem
MHOT'OTPaHHHKOB BMECTO
17.09)
HauanpHbIe cBeZieHHs 0 KyOe U mupaMu/e,
6 ux pa3BeépTKu U Mozenu. CeueHus 1 20.09
MHOT'OI'PaHHHUKOB
[ToHsiTHE 00 aKCMOMATHYECKOM OCTPOCHUN
7 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U 1 24.09
CJICZICTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM ITOCTPOCHUH
8 CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U 1 27.09




9 [TonsaTne 06 akCHOMaTHYECKOM ITOCTPOCHUH 1 01.10
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[Tonatue 06 akCHOMAaTHYECKOM MTOCTPOSHUH
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1 04.10
CIIEJICTBUS U3 HUX
IIpsimble 1 muI0cKoCTH B IpocTpancTBe. [lapajuieJbHOCTh NPAMBIX U IJIOCKOCTei. (12 yacoB)
B3anmMHOe pacnionoxeHue npsMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIINECS,
1 HapajuleJIbHbIE U CKPEIINBAIOIINECS IPSIMbIE 1 08.10
[TapamienbHOCT IPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NapauIeIbHbIE IPSIMbIE B
12 TPOCTPAHCTBE; MAPAUIENbHOCTD TPEX 1 11.10
IPSMBIX
[TapamienbHOCT IPSIMBIX U IUIOCKOCTEN B
13 npoctpancTse: [lapamiensHocTh IpsiMON U 1 15.10
IJI0CKOCTH
18.10
14 VYriasl ¢ cOHanpaBIEHHBIMA CTOPOHAMHU 1
22.10
15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1
25.10
16 Yroi Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapaninenbHOCTb MIIOCKOCTEN: ) 05.11
napasuleIbHbIe IIIOCKOCTH
. . 08.11
18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH 1
[Ipocreiinne npocTpaHCTBEHHbIE (PUTYPBI
19 Ha TJIOCKOCTH: TeTpasap, KyoO, 1 12.11

MnapaJuiCICIInIICa




15.11
20 [TocTpoenue ceuenuit 1
o 19.11
21 [Toctpoenue ceuenuit 1
KonTpoabHnas pa6ora no teme "[Ipsimbie
M IJIOCKOCTH B IIPOCTPAHCTBE.
22 poctp 1 1 22.11
IapanneJbHOCTH NPAMBIX U
IJIOCKOCTel "
IlepneHAUKYASPHOCTHL NPAMBIX U IJI0cKOcTel (12 yacoB)
[TepnieHAMKYIAPHOCTD MPSAMON u
23 IJIOCKOCTH: TIEPICHANKYJISIPHBIE TIPSIMBbIE B 1 26.11
MIPOCTPAHCTBE
24 [Ipsimble napa’suiesibHble U q 290.11
MEepHEHIUKYISIPHBIE K IUNIOCKOCTH
95 [Ipsimble napa’suieibHble 7| { 03.12
MEPIICHIUKYJISIPHBIE K IIIOCKOCTH
2% [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMOK U ! 06.12
IJIOCKOCTH
7 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMOU U ) 10.12
IUIOCKOCTH
)3 Teopema 0 mpsAMON NEPICHANKYISIPHON 1 13.12
IJIOCKOCTU
29 Teopema 0 mpsAMON NEPIEHAUKYISIPHON ! 17.12
IJIOCKOCTH
30 Teopema o npsiMOii TEpIIEHAUKYISIPHOU i 20.12
IIOCKOCTH
[lepnienauKysssp U HaKJIOHHBIE:
31 PacCTOSTHUE OT TOYKM 0 IMIIOCKOCTH, 1 2412
paccTosiHue OT MPSMOU 710 TIIOCKOCTH




[leprieHAUKY ISP U HAKIOHHBIE!

32 paccTosgHue OT TOYKHU 10 IMJIOCKOCTH, 27.12
paccTosiHUE OT NPAMOH 10 TNIOCKOCTH
[leprieHauKyIsp ¥ HAKIIOHHBIE: 10.01
33 PacCcTOSTHHUE OT TOYKM 10 IMJIOCKOCTH, ’
paccTosiHue OT NMPSMOM 10 IIIOCKOCTH
[IeprieHaAUKyIsp ¥ HAKIIOHHBIE:
34 paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, 14.01
paccTosiHue OT NMPSMOM 10 IMIIOCKOCTH
Yribl Me:kay NpsIMbIMH U I10cKkocTAMH (10 yacoB)
35 VYTIIBl B IPOCTPAHCTBE: Yroid MEXKIY IPSIMON 17.01
Y IUIOCKOCTBIO
36 JIByrpaHHBIN yroJI, TMHEHHBIN Yroil 21.01
JBYI'PaHHOI'O yIJla
37 JIByrpaHHBIN yroJI, TMHEHHBIN yroJl 24.01
JBYTPaHHOIO yria
[IepnieHIUKyYIAPHOCTD IIIOCKOCTEMN: IPU3HAK
38 MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN 28.01
[lepnieH UKy IAPHOCTD INIOCKOCTEMN: IPU3HAK
39 MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN 31.01
[lepneH MKy ISIPHOCTD IIIOCKOCTEN: IPU3HAK
40 MEPIEHIUKYISIPHOCTH JBYX ILUIOCKOCTEN 04.02
. 07.02
41 Teopema o0 TpEX NEpHEHANKYIISIPAX
N 11.02
42 Teopema o Tpéx nepneHAuKyIIpax




43

Teopema o Tpéx nepneHAUKyIIpax

14.02

44

KonTpoabHasi padoTa mo reMmam
"TlepieHANKYJISIPHOCTD NPSMBIX U
ockocreil' n " Yribl Mek1y NpIMbIMHU
U IUI0CKOCTSAMU"

18.02

Mmuororpannuku (11 yacos

45

ITonstue MHOI'OIrpaHHHUKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOT'PaHHUKHA pa3BépTKa
MHOTr'OrpaHHuKa

21.02

46

[Ipu3ma: n-yronbHas npu3ma; TpaHu v
OCHOBaHMS IPU3MbI; IpsiMasi U HAKJIOHHAs!
MIPU3MBbI; OOKOBAsI U MOJIHASI TIOBEPXHOCTh
TIPU3MBI

25.02

47

[Tapamienenunen, NpsAMOyIrOJIbHbIN
napasJiesIeuIe]] 1 €ro CBOUCTBa

28.02

48

[Mupamuna: n-yronbHas nupamuaa, TpaHu u
OCHOBaHHUE MHUpaMuUbl; OOKOBas U MOJIHAs
MIOBEPXHOCTb TUPAMHU/IBL; TPAaBUIIbHAS U
yCeu€HHas mupaMuia

04.03

49

[IpaBuIbHBIE MHOTOTPAHHUKH: TIOHSITHE
MPaBIIIFHOTO MHOTOTPaHHUKA; ITPABUIIbHAS
npu3Ma U paBUIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS MUPaMUIA U
IPAaBWIBHBIN TeTpa3ap; KyO

07.03

50

[IpencraBnenre o mpaBUIbHBIX
MHOTOI'PaHHHMKAX: OKTadIp, JOJACKAdIP U
HUKOCadIP.

11.03




CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, TPSMOM, MIOCKOCTH.

51 OeMeHTbl CUMMETPUH B MUPAMHUIAX, 1 14.03
napajuiesIenune1ax, NpaBuIbHbIX
MHOTOTpaHHUKAX
5 Borunicnenue 31€MEHTOB MHOTOTPaHHHUKOB: ) 18.03
pEOpa, AMaroHau, yrisl
[Tnomaapr 60KOBOM MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTHU NPSIMOM IPU3MBI, IIOIA/b
33 OCHOBAHHUH, TEO 0 i 1 21.03
, TeopeMa 0 O0KOBOM
MMOBEPXHOCTHU MPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MIOBEPXHOCTH IIPABWJIBHOM MUpaMUBbI, 1 01.04
TeopeMa O IUIoIIa il OOKOBOI MOBEPXHOCTH '
yCEYEHHOM MUPAMHUIBI
55 KonTtpoubnas pabora no reme 1 04.04
"MHororpanHuKu''
O0BbEéMBbI MHOTOTPAHHUKOB (9 YacoB)
08.04
56 [TonsTre 06 06bEME 1
. 11.04
57 O06BEM nupamMuIsl 1
15.04
58 O0BEM TUpaMUIBI 1
18.04
59 O6bEM nupamMuIsl 1
22.04
60 O06BEM nupamMuIsl 1
25.04
61 O06BEM npu3Mbl 1




62

O06bEM IpU3MBI

29.04

63

O06BEM npu3MbI

06.05

64

KontpoabHnas padora no teme "O0bEéMbI
MHOTOTPAHHUKOB''

1

1

13.05

IToBTOpEeHME: CeueHUs1, PACCTOSIHUS H YIJIbI (4 Yaca)

65

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3aIUs
3HaHuil. [locTpoeHne ceueHuii B
MHOTOTpPaHHHUKE

16.05

66

[ToBTOpEeHUE, 0600IIeHNE CHCTEeMAaTHU3 AU
3HaHUU. BelunciieHne pacCTOSHUM: MEXIY
JBYMSI TOYKaAMH, OT TOYKH JIO TIPSIMOH, OT
TOYKH JI0 TFIOCKOCTH, MEKIY
CKPEIIHUBAOIIUMUCS TPSIMBIMU

20.05

67

Hrorosasi kKoHTpoJIbHaAs1 padoTa

23.05

68

[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aIUs
3HaHUU. Beruncnenue yrioB: Mexay
CKPELIUBAIOIINMHUCS TPSIMBIMH, MEKTY
MPSIMOM M TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTJIOB MEXIY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara

H3y4eHust

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchl

Tena Bpa

menus (12 gacos)

Cdepa u map: HeHTp, paanyc, TMamMeTp;
IUTOIIA/b TOBEPXHOCTH Cepshl

B3aumnoe pacnonoxenue chepsl u
TUTOCKOCTH;, KacaTelbHas TIOCKOCTh K
cthepe; momaas chepsl

N3o6pakenue cepsl, mapa Ha INIOCKOCTH.
Ceuenus mapa

HI/IHI/IHI[pI/I‘ICCKaH IIOBCPXHOCTD,
00pa3yroue MUIHHIPHIECKOM
TIOBEPXHOCTH, OCh IMJIMHAPUIECKOM
MOBEPXHOCTHU

Hunuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas u oCh;
TJIOMIA b OOKOBOM M IOJTHOM IMOBEPXHOCTH

N300pakeHne MUIMHIpa Ha TUIOCKOCTH.
PazpépTka nmnmaapa. CedeHus MWIMHAPA
(TITOCKOCTHIO, MapalIeIbHON HITH
NEePHEHANKYJISIPHON OCH LIHJIUH]IPA)

KoHnunueckas noBepxHOCTb, 00pa3yrouiue
KOHUYECKOM IMOBEPXHOCTHU, OCb U BECPUINHA
KOHUYECKOM MOBEPXHOCTH




KOHYCI OCHOBAHUC U BCPIIIWHA,

8 o0pa3yromiasi U 0Ch; IIOMAAs OOKOBO 1 1
IIOJIHOM ITOBEPXHOCTHU
VYceuéHnblil KoHyc: 00pasyrouye u
9 BBICOTA; OCHOBAHUS M OOKOBast 1
HIOBEPXHOCTh
N306pakenne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
10 (TJIOCKOCTHI0, MapaljieIbHON OCHOBaHMUIO, 1
U TIOCKOCTBIO, MTPOXOIALICH uepe3
BEPILUHY)
T KoM6unanws ten BpaiieHus u {
MHOTOI'PAHHUKOB
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
12 cthepsr; chepa, BnUcaHHAsS B 1
MHOTOTPaHHHK WM B TEJIO BPALCHUS
O0bémbI TeJt (5 yacos)
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA {
00BEMOB TeN
14 O06BEM IUIHHIpa, KOHYCa |
15 O06BEéM mapa u miomaas cheps 1
[TonoOHbIe TENa B MPOCTPAHCTBE.
16 CooTHOIIEHUS MEX Ty TUIOIAIIMHU 1
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJN
17 KonTpoasHnas padora no remam ""Tesna 1 1
Bpamenus' u "Oo6bembl Tea"
BekTops! 1 koopauHaThl B npocTpancTie (10 yacos)
18 BekTop Ha MmI0CKOCTH ¥ B IPOCTPAHCTBE 1
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1
20 YMHOXEHHE BEKTOpa Ha YUCIIO 1




21

Paznoxenue BekTopa 1o Tpém
HEKOMIUIaHApHBIM BekTopaM. [IpaBuio 1
napajuienenuneaa

22

Pemenue 3ama4, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl IEUCTBUH C 1
BEKTOpaMHU

23

[TpsaMoyronbHas cucreMa KOOpJHHAT B
npocTtpancTse. KoopanHatel BeKTOpa. 1
[Ipocreitmume 3aga4n B KOOpAUHATAX

24

VYroa mexay Bekropamu. CkalisipHOE
MIPOU3BEICHNE BEKTOPOB

25

Brruucnenue YIJI0B MCXKAY IPAMBIMH U
IJIOCKOCTAMM

26

KoopanHatHO-BEKTOPHBIN METO MTPH
pELICHUN T€OMETPUYECKUX 3aau

27

KonTpoabHasi pabora nmo teme
"BeKkTOpBI H KOOPAMHATHI B 1
npocrpancrse'

IloBTOpPEHUE, 00001IEHNE, C

ncreMaTusanus 3HaHuii (7 yacoB)

28

OcHoBHBIE GUTYPHI, PaKThI, TEOPEMBI
Kypca IIaHUMETPUU

29

OcHoBHble GUTYpbI, PaKThl, TEOPEMBI
Kypca IIaHUMETPUHI

30

3aa4yy NJIaHUMETPUU U METOJIBI UX
peuieHus 1




3aauyy NJIaHUMETPUU U METOJIbI UX
31 peueHus

OcHoBHBIE QUTYpHI, (HAKThI, TEOPEMBI
Kypca CTEpeOMETpUN

32 1
33 HTorosasi KOHTpoJIbHaAsI padoTa 1
34 [ToBTOpeHme, 0600IICHUE 1 {

CUCTCMAaTHu3alusa 3HAHUMN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Mopnkosuu A.I'. «Anrebpa n Hauana ananuza. 10-11 kmaccel. YueOnuk»/A.I.MopakoBud. M.:
Mmnuemo3suna,2019r.

2. Mopnkosuu A. I'. «Anre6pa u Hauana ananuza. 10-11 knaccel. 3amaunuk» A.I.MopakoBud,
T. H. Mumyctuna, E. E. Tynpuunckas.- M.: Muemo3una,2019r.

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

AnekcangpoBa JILA. Anrebpa um Hauama ananmu3a. CamoctositensHble paboTel 10 kmacc/
JILA.AnexcanapoBa.- M.: Muemo3suna, 2019r.

4. I'mu36ypr B. U. Anre6pa u Hayana ananuza. 10 xnacc. KoHTposbHble paboThl (6a30BbIit
ypoBens)/ B. U. ['mu30ypr; mox pea. A. I.Mopakosuua. - M.: MaemosuHa, 2016.

5. Aranacsn JI.C., byry3oB B.®. Kagomues C.b. u ap. «I'eomerpus 10-11» YueOuuk mms
10- 11 kmaccoB o6meoopa3oBaTenbHBIX yupexaeauii M.: [Ipocsemienue, 2019 r.

6. Caaksn C.M. byry3zoB B.®. M3yuenun reomerpun B 10-11 kiaccax: Mertoauueckue
pekoMeHanuu K yueonuky: Kaura mis yaurens.- M.: IIpocsemenne,2017r.

7. Epmosa A.Il., I'omo6oponprko B.B. CamocTosiTenbHBIE W KOHTPOJBHBIE PAaOOTHI TO

reomerpun s 10 kiacca.-M.: Unekca, 2018r. 8. 3uB b.I'. «3anaun no reomerpun.7-11 kmacey.
M.: IIpocsemenue, 2000 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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