MHHHUCTEPCTBO IPOCBEIEHHSA POCCHICKOII OEJEPAIIMHA
MunncTepcTso 06pa3oanus OpeHnbyprexoii o6nactu
MynnuunansHoe o6pasosanue Kypansixcikwit ropozncko# okpyr Openbyprekoii 06macTy

MBOY "Hosonokposckas COILI um. H.A.Enciokosa"

PACCMOTPEHO COIr'JIACOBAHO

MO yuureneii ecrecteenHo- 3aM. aupextopa no YBP
MaTeMaTHY€eCKOro LHKIa

= AL epmaxoBa A H.
Anexceesa C.B.
TIporokon Ne / ITporokon Ne10
or "31" aBryer 2023 r. ot "31" aBrycr 2023 r.

or"01" ée}m(6pb 2023 r

PABOYAS ITPOTPAMMA
(ID 458039)

yue6Horo npeamera «I'eomerpus. Bazosniii YPOBeHb)»

s o6yqaromuxcs 10-11 knaccos



IHOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma yue6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs s oOydarommxes 10 —11 kimaccos
pa3zpabotana Ha ocHoBe DenepaabHOr0 TOCYIApCTBEHHOrO 00pa30oBaTENLHOTO CTAaHIApTa CPEIHEro OOIIero
o0Opa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH, MPEIBIBIAEMBIX K MaTeMaTHUYeCKOMY
00pa3oBaHMIO, W TPAIUIHUNA POCCHIWCKOTO 00pa3zoBaHMs. Peanmuzamusi mporpamMmbl 0OECIIEUMBACT OBJIAJICHUE
KITIOYEBBIMH  KOMIICTCHIMSIMH, COCTABIISIONIMMUA OCHOBY JUISS CaMOPa3BUTHS W HEMPEPBHIBHOTO 00pa30OBaHMUS,
[[EIOCTHOCTH OOIIEKYIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHSI IUYHOCTH 00YUYArOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOro Kypca TreoOMETpMHM Ha YpOBHE cpenHero ooOmero oOpa3oBaHus 00yciIOBIIEHA
NPAKTUYECKOH 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX pe3yJabTaTOB OOydeHUs TeOMETpUH B
HANpaBICHUU JIMYHOCTHOTO pa3BUTHS oOydaroumxcs, (opMupoBaHus (QYHKIHOHAIBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, U3YYEHUS JPYTUX y4eOHbIX AUCUUIUIMH. Pa3BuTue y 00y4aronuxcs npaBuibHBIX MPEACTaBICHUN O
CYUIHOCTH M IIPOUCXOXKJACHUN T'€OMETPUUECKIX aOCTpaKIuii, COOTHOILIEHUH PEAIbHOTO U HIEaJIbHOT0, XapaKTepe
OTPaKEHHSI MAaTEMAaTUIECKON HayKOU SIBJICHUHN M MPOLIECCOB PEATBHOTO MHUPA, MECTE TEOMETPHH B CUCTEME HAYK U
pPOJM MaTeMaTHYECKOTO MOACITUPOBAHHUS B HAYYHOM IMO3HAHWHM M B IMPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHHUS YyYallMXCs, a TaKkKe KAadeCTB MBIIUICHUS, HEOOXOIUMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIEeCTBE.

I'eomerpust siBisIeTCSl OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHEro OO0IIero oOpa3oBaHUs, TaK Kak
o0ecrieyrBaeT BO3MOXKHOCTh HW3YYEHHUS KaK JHUCHUIUIMH €CTeCTBEHHO-HAYYHOH HANpaBIEHHOCTH, TaK W
T'YMaHUTAPHOU.

Jloruueckoe MbluieHue, GpopmMupyemMoe Ipu U3yYeHUH O0yYarOIIMMHUCS MOHATUHHBIX OCHOB T€OMETPUU U
MOCTPOSHHUH IIETIOUKH JIOTUYECKUX YTBEPKICHUH B XO/I€ PEIICHUS] TEOMETPUIECKUX 3a]1a4, YMCHHUE BBIABUTATh U
OIPOBEPraTh TUMOTE3bI HETIOCPEACTBEHHO MCIONB3YIOTCS MPH PEUICHWH 33]ad €CTECTBEHHO-HAyYHOIO LUKJIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSAX NEATEIbHOCTH
yenoBeka. OpHeHTaIUsl 4YelloBeKa BO BPEMEHHM M IMPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLMAIBHOTO
ObITHS, OpMa OTpaXEHUsI OKPYKAIOMIETO MHUPA, YCIOBHE YCIEITHOTO MO3HAHHUS M aKTUBHOTO NMPeoOpa3oBaHMUs
nelictBuTensHOCTH. OmnepupoBaHuEe NPOCTPAHCTBEHHBIMH OOpa3aMu OOBEAMHSET pa3Hble BHUAbI Y4eOHOUW H
TPYAOBOM JIE€ATENBHOCTH, SBISETCA OJHUM U3 NPOPECCHOHATBHO BAXKHBIX KAa4yeCTB, OITOMY akTyallbHa 3ajaua
(dbopmupoBaHUs y 00yUYAIOMIUXCS TPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3HOBHIHOCTH OOpPa3HOTO MBIIIICHUS —
CYIIECTBEHHOTO KOMITOHEHTA B ITOJATOTOBKE K MPAKTHYECKOW JAEATEIBHOCTH TI0 MHOTUM HallpaBIICHUSIM.

lens ocBoenus mporpamMmbl ydeOHOro KkKypca «l'‘eomerpusi» Ha 0a30BOM ypoBHE OOydeHHS —
obmeoOpa3oBaTesibHOE M OOLIEKYJIbTYPHOE pa3BUTHE OOydaromuxcs dYepe3 oOeclieyeHue BO3MOXKHOCTHU
NpUOOPETEHUS] M HCHOJNb30BAHUSA CHCTEMATUYECKUX TE€OMETPUYECKUX 3HaHMW M JeMcTBUH, crnenu@uyHbIX
T€OMETPHH, BO3MOKHOCTH YCIEIIHOTO TPOJODKEHUST 00pa30BaHUsS MO CIEMUATBLHOCTSM, HE CBS3aHHBIM C
MPUKJIQJHBIM UCTIOIH30BAaHUEM T€OMETPHH.

[Tporpamma no reomeTpuu Ha 0a30BOM YPOBHE INpeiHA3HAuyeHa JUIsl OOYdYaloIIMXCsl CPEeIHEH LIKOJbI, He
UCTIBITHIBABIIMX 3HAUYUTENbHBIX 3aTPYAHEHUH Ha ypOBHE OCHOBHOrO o0IIero oOpaszoBaHus. Takum oOpazom,
oOyuaronuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIME MaTeMaTH4YecKHe YMEHHs, CBS3aHHBbIE CO
cnenuduKoil reoMeTpur W HEOOXOAMMBIC I KMU3HU B COBpEeMEHHOM oOmiecTBe. Kpome 3TOro, OHM HMEIOT
BO3MOYKHOCTh H3y4UTh TIeOMeTpuio Oojiee TIyOOKO, eciau B JalbHeHIleM BO3HMKHET HEOOXOJUMOCTh B
reOMETPHUECKUX 3HaHUSAX B IPOPECCUOHATBHOM NESATETLHOCTH.

JIOCTIKEHHE T[eJIH OCBOCHHUS MPOTpaMMBl OOECIIEYMBACTCS PEUNICHHEM COOTBETCTBYIOIIUX —3aj1ad.
[IpuoputeTHbIME 331a4aMi OCBOeHUsI Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCA:



e (opmupoBaHUE TMpPENCTaBICHHUS O TEOMETPUM KaK YacTH MHPOBOH KyJIbTYphl M OCO3HaHUE €&
B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

o (I)OpMI/IpOBaHI/Ie NpeACTaBJICHHUA O MHOIOpaHHUKax W TCJIaX BpallCHUA KakK O Ba)KHEUIIINX
MAaTCMaTUUCCKUX MOJCIIAX, TO3BOJIAIOINX ONNMChIBATL U U3YYATh PA3HBIC ABJICHHUA OKPYIKAIOIICTO MUPA,

o (bOpMI/IpOBaHI/Ie YMCHHA pacliO3HaBaTh Ha 4YCPTEC)KAX, MOACIIAX WU B PCAJIbHOM MHPC MHOI'OIpaHHUKH H
TeJIa BpaIllCHUS;

e OBJIAJICHUE METOJaMH PEIICHUS 33/1a4 Ha MOCTPOCHHS Ha U300paKCHHSIX IPOCTPAHCTBEHHBIX QUTYD;

o (bOpMI/IpOBaHI/Ie YMCHHA ONICPUPOBATH OCHOBHBIMHU IOHATUAMU O MHOTI'OI'paHHHUKAX MW TCJIaX BPAIICHHUA U
X OCHOBHBIMHU CBOﬁCTBaMH;

o OBJIQAICHUC aJITOPUTMaMH PCIICHHUA OCHOBHBIX THIIOB 3aJa4; q)OpMI/IpOBaHI/Ie YMCHHA IIPOBOAWTH
HECIJIOKHBIE JIOKa3aTeJbHBIC DPACCYXKICHUS B XOJI€ PEIICHHsS CTEPEOMETPUYECKHX 3a7ad W 3agad C
MPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHC WHTEIUICKTyaJlbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYaromuxcs, I03HaBaTEIbHON
AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

e (opmupoBaHue (YHKIMOHAIHLHOW TPAMOTHOCTH, DEJICBAHTHOW TE€OMETPHH: YMCHHE pAacCIO3HABaTh
MPOSIBJICHUSI TEOMETPUYECKHUX TIOHITUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pPEAIbHBIX JKU3HECHHBIX
CUTyallusiX M HpU M3YyYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OPMYyTUPOBATh MX HA S3bIKE TCOMETPHH M CO3JaBaTh T'C€OMETPUUYECKUE MOJCIH,
MPUMEHSTh OCBOCHHBIM T'€OMETPHUUCCKUI ammapar JUisl pelieHus] MPaKTUKO-OPUEHTHPOBAHHBIX 3aj1ad,
HUHTEPIPETHUPOBATH U OIICHUBATH MOJTYYCHHBIC PE3YJIbTAThI.

OTInYnuTEIBLHONH 0COOEHHOCTBIO nporpamMmmsl ABJIACTCA BKIIIOYCHUC B KypC CTCPCOMCTPUM B HaAdalIl€ €TI0
HU3YUCHUSA 3a4ad, pCIIa€MbIX HAa YPOBHC MHTYUTUBHOI'O IMO3HAHUA, U OHpG[[GJIéHHBIM 06pa30M OpraHnu30BaHHaA
paboTa Ha/Ji HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIUPYET
MPOTEKAaHUE UHTYUTUBHBIX MPOLIECCOB, MOTHBUPYET K JaTbHEUIIIEMY U3YUYCHHUIO TIPEAMETA.

Hpe[[HOLITeHI/Ie OTI[aéTCSI HarjsiIHO-KOHCTPYKTHBHOMY MCETOAY O6y‘-IeHI/I$I, TO €CTb TCOPCTUUCCKUEC 3HAHUA
HMEIOT B CBOCH OCHOBE YYBCTBCHHOCTDH HpeI[MeTHO-HpaKTquCKOfI JCATCIIBHOCTH. Pa3Burtue MMPOCTPAHCTBCHHBIX
NPEJCTaBICHUN Y YYaIIUXCsl B Kypce CTEPEOMETPHM IPOBOAMTCS 3a CUYET PpEHICHUs 3ala4 Ha CO3JaHHe
MPOCTPAHCTBEHHBIX O0pa30B M 3a/lad Ha ONEpPUPOBaHWE MPOCTPaHCTBEHHBIMU oOpasamu. Co3maHue oOpasa
MIPOBOMTCS C OTIOPOW HA HATJISAHOCTh, & ONEPUPOBAHHE O00PAa30M — B YCJIOBHSIX OTBJICUCHHUS OT HATJISTHOCTH,
MBICIICHHOTO H3MEHECHHSI €0 UCXOTHOTO COJICPIKAHMUS.

OcHoBHbIE cofiepkaTenbHble TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHukmny, «[Ipsimbie u
IJIOCKOCTH B MpocTpaHcTBe», «Tena BpaimeHus», «BeKkTopbl U KOOpAMHATHI B MpocTpaHcTBe». dDopmupoBaHue
JIOTUYCCKUX YMGHHI;'I pactpeaciA€TCd HE TOJBKO IO COACPIKATCIIbHBIM JIMHUAM, HO WU IO TOJaM 06y‘-IeHI/I$I Ha
YPOBHE CpeJHEro 00111ero oopa3oBaHus.

Conep:xannie 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pPe3yJbTaTaM OCBOCHHs pabodeil mporpaMMel,
pactpenenéHHbIM 10 ToAaM O0Y4YeHHs], CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJaJIeHHE T€OMETPUUECKUMU
MOHATHSIMA ¥ HAaBBIKAMHU OCYIIECTBIBUIOCH TOCIEAOBATEIHPHO M TMOCTYHATEeIbHO, C COOJIOACHHEM IPUHITUTIA
MPECMCTBCHHOCTH, 4yTOOBI HOBBEIE 3HAHUS BKIIOYAINCHL B O6H1y10 CUCTEMY TI'C€COMCTPHUYCCKUX HpeI[CTaBJ'IeHI/Iﬁ
oOyJaromuxcsi, pacupsis U yrayosnsis e€, o0pa3ys IpOoYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun orBoauTcsa 2 yaca B Henelro B 10 kitacce u 1 yac B Henenmto B 11 kiacce, Bcero 3a
nBa roaa ooyuenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA cTepeoMeTpuH. Touka, mpsAMas, IUIOCKOCTb, IpocTpaHcTBO. IloHATne 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIECICTBUS U3 HUX.

B3auMHOe pacnosioxKeHue MpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECS, [TApaJUICIIbHbIE U CKPEIUBAIOIIUECS
npsMsble. [lapamienbHOCTh NPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: IApajuICIbHBIE NPsAMbIE B IIPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX NPSAMBIX; NAPAJLIEIbHOCTD IPSIMOM U IUIOCKOCTH. YIUIBI ¢ COHAIIPaBICHHBIMU CTOPOHAMU;
YroJl MeXAy NpsAMBIMH B NpocTpaHCTBE. [lapaynesbHOCTh IUIOCKOCTEH: IapajuleibHbIe IUIOCKOCTH; CBOMCTBA
napajieNIbHbIX IUIOcKocTed. Ilpocreiimine mnpocTpaHCTBEHHblE (UIypbl Ha IUIOCKOCTH: TeTpa’ap, Kyo,
NapajuleenuIe]]; IOCTPOCHUE CEUCHUM.

IlepneHUKYIAPHOCTE NPSIMOM M IIOCKOCTH: IEPHEHAUKYJISAPHBIE IPSMBIE B IIPOCTPAHCTBE, IIPSMbIC
[apaJuIeJIbHbIE U IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPHU3HAK IEPIEHAUKYISIPHOCTH IPSAMOM M ILIOCKOCTH,
TeopeMa O MPAMOM NMEPIEHAUKYIAPHON IIOCKOCTU. YTUIbI B IPOCTPAHCTBE: YTOJI MEXAY NMPSAMON U IIOCKOCTBIO;
JBYTPAaHHBIN YIoJl, IMHEWHBIA yroJyl ABYTPaHHOIO yria. [IepreHIuKyasap U HaKJIOHHBIE: pacCTOSTHUE OT TOYKH J10
TUIOCKOCTH, PAaCCTOSHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (DUTYphl Ha IUIOCKOCTh. llepneHIuKynsipHOCTb
IUIOCKOCTEM: MPU3HAK NEPIEHANKYISIPHOCTH JBYX IIIIOCKOCTER. Teopema 0 TpEX neprneHauKyspax.

MHOrorpaHHuKH

[lonsAiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTHl MHOIOIDAaHHHMKA, BBIIYKJIbIE W  HEBBIIYKIIbIE
MHOI'OTPAaHHUKH; Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: N-yroypHas Mpu3Ma; rpaHd U OCHOBAHUS IPU3MBI; IIpsMast
U HakJIOHHas IMpu3Mbl; OOKOBas M TMOJHAas [OBEPXHOCTb Hpu3Mbl. llapannenenunesn, npsMOYIoJIbHBIN
napajJiesienune] U ero cBoictra. [lupamuaa: N-yronbHas nupamuja, TpaHd U OCHOBaHME NMUPaMU[Ibl; OOKOBas U
[IO0JIHAsl IIOBEPXHOCTh IUpaMHJIbl; IpaBUJIbHAs U YyCEUEHHAs NHpaMuAa. DJIEMEHTbl MPU3Mbl U MHPAMUIBI.
[IpaBuibHBIE MHOTOIPDAHHMKH: IOHATHE IPABWIBHOIO MHOTOIPDAaHHMKA; IIpaBHJIbHAs INpHU3Ma U IPABHIIbHAA
NUpaMyU/Ia; MpaBUIbHAs TPEyrojbHas NMUpaMMIa U MpaBWIBHBINA TeTpa’ap; KyO. IIpencraBieHue o mpaBUIbHBIX
MHOT'OTpaHHHUKaX: OKTa’dap, NOAEKa’3Ip U ukocazap. CedyeHus Npu3Mbl U TUPAMUIBL.

CumMMeTpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTENIBHO TOYKH, TMPSAMOM, IUIOCKOCTH. OJIEMEHTHI
CUMMETPHUH B NIUpaMUax, apajuiejenuneaax, NpaBUJIbHbBIX MHOTOTPaHHUKAX.

Bbruucrienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, auaroHaiu, yrisl. [lnomans G0KOBOM MOBEPXHOCTH U
MOJTHOM TTOBEPXHOCTH MPSMON MPU3MBI, IJIO0IIAJb OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON PU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH NPaBWJIBHOM MUPAMMJIbI, TEOpEMa O IUIOLIAJN YCEUYEHHOM
nupamusl. [Touarue 06 00pEMe. OOBEM MUPAMU/IBI, TIPU3MBI.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXY IUIOLIAIMU MTOBEPXHOCTEN, 00bEMaMU MOAOOHBIX
TeNl.

11 KIIACC

Tesna Bpamenus

[unuaapudeckas MOBEPXHOCTh, OOpa3yrolve NUIUHAPUIECKONW MOBEPXHOCTH, OCh IWIHHIPHYECKON
noBepxHocTU. L{umuHap: ocHOBaHUS U OOKOBas MMOBEPXHOCTh, 00pa3yroias U OCh; TJIOMAs OOKOBOM M MOJTHOU
MTOBEPXHOCTH.

Konundeckass TOBEPXHOCTh, OOpa3yIOlIME KOHHYECKONH TOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKOU
noBepxHOCcTU. KOHyC: OCHOBaHWE W BEpIIMHA, 00pa3yroias U OCh; IJIONAJAb OOKOBOI U TMOJHON MOBEPXHOCTH.
VY ceu€HHbIN KOHYC: 00pa3yoIIie U BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, InaMeTp; IIomaas moBepxHocTu chepsl. Bzaumuoe pacmnonoxenue cepsl u
IJIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; miIomanb chepsl.



N300pakeHue Ten BpaleHns Ha INIOCKOCTH. Pa3BépTka muianHApa U KOHYca.

KomOunHamu Tten BpalleHHs W MHOTOIPAHHHUKOB. MHOTOTpPAaHHUK, OIMCAaHHBIN OKoyo cdepsl; cdepa,
BIIMICAaHHAs B MHOTOTPAHHUK, WJIH TEJIO BPAIICHHS.

[Tonsatue 06 o0béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOIBLHOTO
napajiesienunesa u ciueacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u iomaab chepsl.

[Tono6HeIe Tena B mpocTpancTBe. COOTHOUICHUS MEKAY IUIOIMAAIMHI OBEPXHOCTEH, 00bEMaMu MOJOOHBIX
Tell.

Ceuenust nuauHIpa (MapauIeIbHO U NEPICHIUKYISPHO OCH), CEYCHHUsI KOHYyca (MapauieIbHOEe OCHOBAHUIO
U TIPOXO/ISIIIIEE Yepe3 BEPIINHY), CEUSHUS Iapa.

BekTOpbI H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctd u B mpoctpaHcTBe. Cll0KeHHE M BBIYUTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
yucio. Paznoxkenue BekTopa 1o TpéM HEKOMIUTaHApHBIM BekTopaMm. [IpaBuno napamienenunena. Pemenne 3anay,
CBA3aHHLBIX C TIPUMCHCHUCM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMH. HpSIMoyTOHBHaH CUCTCMA KOOpAHWHAT B
npoctpancTse. Koopaunatel Bekropa. [Ipocreiimue 3a1aun B KoopanHaTax. YToa Mexay Bekropamu. CKainspHoe
IPOM3BECHNE BEKTOPOB. Brrdnciienne yriioB Mex 1y IpSMbIMHU H IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBINA METO.
IIPU PEUICHUU TEOMETPUYECKHX 3a/1a4.

IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl yueOHOro npeamMera «MaTeMaTHKa» XapaKTepU3yOTCs:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3MIIMKU OOYYaroOlIerocss Kak aKTHBHOTO W OTBETCTBEHHOTO YJIeHA
poccuiickoro o0IecTBa, MpEACTaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHMPOBAHHS Pa3IMYHBIX
CTPYKTYD, SBJIICHUM, TPOLIETYP TPAXKIAAHCKOTO OOIIeCTBa (BBIOOPHI, ONIPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBATh
C COITMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUSMU M HA3HAUYCHUEM.

IIarprornyeckoe BocIMTaHHUE:

c(hOPMHUPOBAHHOCTHIO POCCHICKON TPaKAAHCKOW UACHTUYHOCTH, YBAKEHHS K MPOIIJIOMY U HACTOSIIEMY
POCCHIICKOM MaTeMaTUKH, HEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSIM POCCHUMCKHMX MAaTEMaTUKOB M POCCUHCKOU
MaTeMaTHUYeCKOM IIKOJbI, K HCIOJIb30BAaHUIO 3TUX JOCTMKEHMH B JPYrMX HayKax, TEXHOJIOTMsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HaHMEM JIyXOBHBIX LIEHHOCTEH pPOCCUHCKOro Hapona; c(hopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMA,
3THUYECKOI0 TOBEJIEHUS, CBA3AHHOIO C MNPAKTUUYECKUM IPUMEHEHHUEM JOCTHKEHUH HAayKH U JEATEIbHOCTBHIO
y4€HOT0; 0CO3HAHUEM JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro.

JCTeTHYEeCKOe BOCIIUTAaHHUe:

ACTETUUYECKUM OTHOIICHHEM K MUPY, BKIIOYas ICTETUKY MaTEeMaTHUYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aJ1a4, peleHui, pacCyAeHH; BOCIPUMMUYNBOCTbIO K MAaTEMATUYECKUM acCleKTaM pa3Iu4HbIX BUJIOB HCKYCCTBaA.

duznyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTeMaTHUECKHUE 3HAHMS B MHTEpEcax 3J0pOBOro U 0€30MacHOro
o0pasa KU3HU, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3/I0POBBIO (3710pOBOE MUTaHKE, COATaHCUPOBAHHBIN pPeXXUM
3aHATUN W OTABIXa, peryisipHas (uU3UYecKas aKTHBHOCTH); (PU3WYECKOTO COBEPIICHCTBOBAHUS, MPU 3aAHITHSIX
CHOPTUBHO-03/IOPOBUTEIEHOM NEATEIBHOCTbIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHMEM LIEHHOCTH TPYAOMIOOUS; HWHTEPECOM K pa3iIuuHbIM chepam
npodeccuoHanbHOM JEsTeNbHOCTH, CBSI3aHHBIM C MaT€MaTUKOW M e€ MPHIOKEHUSIMU, YMEHUEM COBEpIIATh
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OCO3HAHHBIN BBIOOp Oymymied mpodeccun W peanrn30BbIBATh COOCTBEHHBIC XKU3HCHHBIC IIJIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHMI0O W CaMOOOpa3OBaHUIO HA MPOTSDKEHUH BCEH IKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYACTHIO B PEIICHUH MTPAKTHYECKHUX 3a/1a4 MaTEMAaTUICCKON HAIIPABICHHOCTH.

JK0JI0TNYEeCKOe BOCTIUTAHHE:

C(bOpMI/IpOBaHHOCTLIO SKOJIOTHYECKOHU KyJbTYpbl, IMOHMMAHHUCM BJIUAHHUA COHHUAIIBHO-3KOHOMUYCCKHUX
MIPOIIECCOB HA COCTOSIHHE MTPUPOTHON U COIUAILHON CPelbl, OCO3HAHUEM TII00abHOTO XapaKTepa SKOJIOTUICCKUX
npo0JieM; OpUeHTalMel Ha IPUMEHEHNE MaTeMaTHYSCKUX 3HAHWH Ui PEIICHHUs 3a7ad B O0JIACTH OKpYKaromien
CpCAbl, INITAaHUPOBAHHA IMOCTYIIKOB U OLICHKH UX BO3MOXKHBIX HOCHGI[CTBI/Iﬁ JJIA Opr)KaIOH_Ieﬁ CpCabl.

IleHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIECTBECHHOH MPAKTHKH, TOHUMaHHEM MaTEeMaTHYECKOW HAYKH KaK c(hephl YeIoBEUYeCKOM eI TEIbHOCTH, STAloOB
eé Pa3BUTHA U 3HAYUMOCTH IJId PA3BUTHUA LUBUIIM3ALMU,; OBJIAACHUCM A3BIKOM MAaTCMATHUKH H MaTeMaTHYEeCKOUI
KYJIbTYpPOH KaK CpEICTBOM TIO3HAHHS MHpPA; TOTOBHOCTBHIO OCYIIECTBISATH MPOCKTHYIO U HCCIIEIOBATEIHCKYIO
JeSITeTbHOCTh WHAWBUYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yibTaThl ~ OCBOCHHS  MpOrpaMMbl  yd4eOHOro  mpeamera  «MaremaTHKa
XapaKTepU3yIOTCSl  OBJAJICHUEM  YHUBEPCATbHBIMU  HO3HABAMENbHbIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU
KOMMYHUKAMUBHLIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1) Vuueepcanvuvie noznasamensuule Oetlicmeus, obecneuugaiom Qopmuposanue 6a308blX KOSHUMUGHIX
npoyeccog obyyarowuxcs (0ceoenue Memooo8 NOZHAHUS OKPYHCAIOWe20 Mupa, npumeHeHnue J02U4ecKux,
UCCc1e0068amenbCKux onepayutl, yMmeHuti pabomamsos ¢ uHgopmayueti).

Ba3oBble Jlornueckue AeicTBHUA:

® BBIBISATh W XapaKTepU30BaTh CYILIECTBEHHBIE MPU3HAKM MAaTEeMAaTUYECKUX OOBEKTOB, IOHSATHUH,

OTHONIICHUH MEXIy TMOHATUAMHU; (GOPMYIUPOBATH  ONpPENEICHHUS TMOHATUN; YCTaHABJIMBATH
CYIIECTBEHHBI TPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMSA Ui OOOOIICHHS W CpPaBHEHUS, KPHUTEPUU
IIPOBOJMMOIO aHAJIN3a;

® BOCHPHUHMMATbH, (OPMYIUPOBATH U MPeOoOPa30BBIBATH CYKICHHS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIE,

€/IMHUYHbIE, YaCTHbIE U OOIINE; YCIOBHBIE;
® BBIBIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TNPOTHBOpeuYrss B (akTaxX, AAHHBIX,
HAOMIOACHUSAX W YTBEPXKAEHUSAX; IMpe/ularatb KPUTEPUM Ui BBIABICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

e JIeN1aTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHIYKTHBHBIX YMO3AKJIIOUEHHUH,
YMO3AKJIFOUEHUI 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTeMaTHMYeCKMX YTBEP)KICHMH (IpsMble U OT
IIPOTUBHOT'0), BBICTpPAaUBaTh apryMEHTAlUIO, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BbIOMpaAThH croco0 pemieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILEHUS, BHIOMPATh
HauboJee MOAXOAIIUN C YIETOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIIOJI30BAaTh BONPOCHI KAaK MCCIEAOBATENbCKUN HHCTPYMEHT MO3HaHMS; (OpPMYIHUpPOBATH BOMPOCHI,
¢bukcupyomue npoTUBOpeyne, NpodieMy, yCTaHaBIUBaTh UICKOMOE U JaHHOE, (OPMUPOBAThH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUI0, MHEHHUE;

® IIPOBOJUTH CAaMOCTOSITENBHO CIUIAHWPOBAHHBIM OSKCIIEPUMEHT, HCCIECJOBAHME 110 YCTAHOBJIEHHIO

0COOEHHOCTEM MaTeMaTH4ecKoro OOBEKTa, SBICHHS, IMPOILIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMHU, SIBICHUSIMHU, TIPOLIECCAMU;



CaMOCTOSITENTLHO (POPMYTUPOBATH OOOOIICHHS U BBIBOJIBI IO PE3Y/IbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
WCCIIETIOBAHMS, OIICHUBATH IOCTOBEPHOCTh MOMYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;
MIPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, & TAKIKE BBIIBUTATh MPEAMOIOKEHHUSI O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH ACPUITUTHl MHOOPMALUU, TAHHBIX, HEOOXOAMMBIX JJIsi OTBETa HA BOMPOC U JUIS PEIICHUS
3aJauu;

BEIOMpaTh MHGOPMAIUIO W3 HMCTOYHHUKOB PA3JIUYHBIX THIIOB, aHAJTU3UPOBATh, CUCTEMATU3UPOBATH M
UHTEPIPETHPOBATH UHPOPMAITUIO Pa3ITUYHBIX BHIIOB U (POPM IMPEIICTABIICHHS,

CTPYKTYpUpOBaTh WHGOPMAIHIO, TPEIACTaBIATh €€ B pasIUYHBIX (opMax, WIIFOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAJIEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTEIILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Ynuueepcanvnuvie KOMMYHUKaGmMueHbvle Oelicmeus, 00ecneuusaiom coopMupo8aHHoCms COYUALbHBIX
HABbIKO8 00YUAOUWUXCAL.
Oo0menne:

BOCIIPUHUMATH ¥ (POPMYIUPOBATH CY)KICHUS B COOTBETCTBUU C YCIOBHSAMHU U IENSIMHU OOILICHHS; SCHO,
TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS
10 X0y PeIICHHs 33]]a4l, KOMMEHTHPOBATh ITOJyYCHHBIN pe3yibTaT;

B XO/e¢ OOCYXKJEHHs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBI, IPOOJIEMbI, perraeMoin
3a7a4yM, BBICKA3bIBaTh WJCW, HAICJICHHBIE HA IIOMCK PEIICHMS; COIMOCTAaBISITH CBOM CYXICHHSA C
CYXKIEHUSMH JPYrUX YYaCTHHUKOB JHAajora, OOHAPYXHBATh pa3IM4Me W CXOJCTBO TIIO3UIHNIA; B
KOPPEKTHOH Gopme (HOpMyTHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

MPEJCTABIATh PE3YJAbTATHI PEIICHHS 3a/1a4d, YKCIIEPUMEHTA, UCCIIE0OBAHMUs, IPOCKTA; CAMOCTOSTEIILHO
BBIOMPATH (OpMAT BRICTYIJICHHS C YIETOM 3aJ1a4 MPE3EHTAUN 1 OCOOCHHOCTEH ayIuTOPHH.

CoTpyannuecTBo:

MMOHMMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIAMBHIYAJILHOH pPAaOOTHI MPH PEHICHUH
y4eOHBIX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOH NEATEIBbHOCTH, TUNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensiTh BHUIABI pabOT, JOrOBapUBAThHCS, OOCYXAATh MPOIECC U Pe3yabTaT palOTHI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (QopMmax paboThl (0O0CyxkaeHHs, OOMEH MHEHUH, «MO3TOBBIC HITYPMBI» H
WHBIC); BBIMOJHITH CBOK YacTh PabOTBI M KOOPIWHUPOBATH CBOU JICUCTBUS C JIPYTHMH YWICHAMH
KOMaH/Ibl; OLIEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMU MPOAYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

3) Vuueepcanvhvie pecynamuenvie Oeticmeaus, obecnequsaiom Qopmuposanue cMulCIO8bIX YCMAHOBOK U
JHCUBHEHHBIX HABLIKOG TUYHOCTIUL.
Camoopranmusanmus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4M, BHIOUpATh CIIOCO0 peleHus ¢ Y4ETOM UMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJIaJ€Th HaBbIKaMHU MM03HaBATEIILHON pe(i).]'[eKCI/II/I KaKk OCO3HaHHsA COBEpIIaCMBbIX )ICfICTBI/If/i n
MBICIIMTENBHBIX TIPOLIECCOB, MX pE3yJIbTaTOB; BIAAETh CIIOCO0AMHM CAMONPOBEPKH, CAMOKOHTPOJIS
Ipoliecca 1 pe3yibTara pelieHusl MaTeMaTHYeCKol 3a1a4H;

IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPH PELIEHUM 33/1a4d, BHOCUTH KOPPEKTHUBBI B
ACATCIIBHOCTh Ha OCHOBE HOBBIX O6CTO$IT€J'II)CTB, JaHHBIX, HafljleHHBIX OHH/I6OK, BBIABJIICHHBIX
TPYIHOCTEN;



® OILICHUBAaTh COOTBETCTBUE pE3yJlbTaTa L€ W YCIOBHSIM, OOBACHATh MPUYUHBI JOCTHXKEHUS WIH
HEIOCTHKCHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOMUTh OLIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMH: TOUKA, IPsAMasi, JIOCKOCTb.

ITpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX MPH PELLICHUH T€OMETPUUYECKUX 3ajiau.

OmnepupoBaTh MOHATUSMHE: NTAPATUICTBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBats B3auMHOE pacHoI0KEHNE MPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSMHU: JBYTPAHHBIM Yroj, TpaHU JBYTPAHHOIO Yyrja, pedpo ABYIpPaHHOIO YIJa;
JMHEWHBINA yroj JBYTPaHHOIO yIJIa; IpajlyCHas Mepa JABYIPaHHOI'O yrja.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIIYKJIBIA M HEBBITYKJIBIH MHOTOTPAHHUK, 3JEMEHTHI
MHOTOTpaHHHKA, TPABUIbHBII MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUbI MHOIOI'PAaHHHUKOB (ITMPaMUAa; MpU3Ma, IPSAMOYTOJIbHBINA Mapajulesenumnes,
Ky0).

KnaccudunupoBars MHOTOTpaHHUKH, BBIOMpAsi OCHOBAHUS ISl KJacCU()UKAUK (BBITYKIIbIC M HEBBITYKIIbIC
MHOTOTPaHHHKH; IPABIJIbHBIE MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, TApaJICIICITUIIC IBI).

OnepupoBaTh NOHATUSAMH: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEYEHUH, UCII0JIb3YsI METO] CIIE/I0B.

CTpouTh cedeHUs] MHOTOTPAaHHUKOB METOJIOM CIIE/IOB, BBIMONHATH (BBIHOCHBIC) IJIOCKHE YEPTEXKH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3a7aun Ha HaxOXJEHUE I'€OMETPUUECKUX BEIMYMH 0 oOpa3uaM WIM aJIrOpuTMaMm, MpUMEHssA
U3BECTHBIE AHAINTHUYECKUE METOJbl IMPH PEUIeHUH CTAaHAApPTHBIX MAaTEeMAaTUYEeCKUX 3aJad Ha BbIYUCIIEHUE
pPacCTOSTHUN MEXAY JBYMS TOYKAMH, OT TOYKH IO MPSIMOU, OT TOYKHU JI0 TUIOCKOCTH, MEXY CKPEUIHBAIOIIUMHUCS
TPSIMBIMH.

Pemate 3a7aun Ha HaxoXJE€HUE I'€OMETPUUECKUX BEIMYMH MO oOpa3naM WIM JIrOpUTMaM, MpUMEHsA
W3BECTHBIC AaHAJUTUYECKHE METOJIbl MPH PEIIEHUH CTaHJApTHBIX MaTeMaTHMYeCKUX 3a/lad Ha BBIUYMCIIEHUE YTJIOB
MEXTy CKPEITUBAIOIINMHUCS MPSMBIMHU, MEXTy IPSIMOI U TUIOCKOCTBIO, MEXK/TY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucnate 00bEMBI M IUIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUpaMuza) ¢ MPUMEHEHHUEM
(opMyIT; BEIYUCIIATH COOTHOIIEHUS MEXAY IJIOLIAIIMHU MOBEPXHOCTEH, 00bEMaMH 10T00HBIX MHOTOT PAHHUKOB.

OnepupoBaTh MOHATUAMU: CUMMETPHsI B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPBI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HHTEPIIPETUPOBATh HHYOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTeXax U PUCYHKaX.

[TpumensTh reomerpuueckue (akThl JJI pEIIeHUS CTEPeOMETPUYECKHX 3a/ad, MpPeAroiararoinmx
HECKOJIBKO IIIaroB PEIIeHHs, €CIIN YCIOBUS PUMEHEHUS 3a/1aHbI B IBHOU (hopMe.

[TpuMeHsATH TpOCTEUIHE MPOTPaMMHBIE CPEICTBA W SJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH
pELICHUH CTEPEOMETPUUECKUX 3a/1aU.

[TpuBOANTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KHU3HH, PACIO3HABAThH MPOSBICHUE
3aKOHOB T€OMETPHHU B HCKYCCTBE.

[TpuMeHsATh TONydeHHBIE 3HAHWS Ha TMPAKTHKE: aHAIM3MPOBATH pEATbHBIC CUTYAllMH W TPUMEHSTH
U3yuyeHHbIE TIOHATHA B TIpOlleCCe IOMCKAa pEelIeHUs MaTeMaTH4ecKd CQOpPMYIHPOBAaHHONW MpOOIeMBl,
MOJICJIMPOBATh PeaIbHbIE CUTYAIlUH Ha SI3bIKE FT€OMETPUH, UCCIIEI0BATh MOCTPOSCHHBIE MOAETH C HCIIOJIb30BaHHEM
TEOMETPUUECKUX TIOHSATHH ¥ TeopeM, ammapara aireOpbl; pemarh NpaKTUYeCKHe 3a/laud, CBS3aHHBIE C
HAXO0XKJICHHEM TeOMETPHYECKIX BEINYHH.



11 KJTACC

OnepupoBaTh HMOHATHAMU: IMIUHIPHYECKAsT MOBEPXHOCTh, 00pa3yrolie MIMHAPHUECKON MOBEPXHOCTH;
WINHAP; KOHWYECKas MOBEPXHOCTh, 00pa3yroIne KOHNYECKOH MOBEPXHOCTH, KOHYC; chepruecKkast IOBEPXHOCTb.

PacrniozHaBath Tena BpameHus (LHMIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MTOJYYEHUS TEJ BPALCHHUS.

KnaccugumupoBars B3auMHOE pacnoiokKeHne CQephl U TIIOCKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTAa, BBICOTA CETMEHTA; IIapOBOW CIIOH,
OCHOBAHUE IIapOBOTI'0 CJIOS, BBICOTA IAPOBOTO CJI0SI; IIAPOBOM CEKTOP.

Bbruuciate 00bEMBI M IUIOLIAAM MOBEPXHOCTEH Tesl BpalLeHHs, T'€OMETPUUYECKHX Tell C HPUMEHEHHEM
dhopmyi.

OmnepupoBarh MOHATUAMHU: MHOTOTPAHHHUK, BIOHCAHHBIA B cepy M ONMUCAaHHBIA OKoJIO cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPAILCHMUS.

BbIuuciiaTh COOTHOLIEHHS MEXTy IUIOIIASIMU [TOBEPXHOCTEN M 00bEMaMU IOJOOHBIX TEJI.

N300pakaTh u3ydyaemble GUIYypbl OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIC) TIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHH3Y; CTPOUTb CEUEHUS TEJl BpAIlICHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MPe0Opa30oBbIBaTh MH(YOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTekax U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbIONMHATE AEWCTBUS CIIOXKEHHMSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOMKEHHS BEKTOpAa Ha YHUCIO,
OOBSICHATh, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[TpuMeHATH MpaBUIIO Napaiesienunea.

OnepupoBarh MOHATUSAMU: JI€KapTOBbl KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY BEKTOPaMH, CKAJIIPHOE MPOU3BECHIE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHApHBIE BEKTOPBI.

HaxonuTe cymMMy BEKTOPOB M HIPOM3BEAECHUE BEKTOpPAa Ha YHUCIO, Yrojl MEXAY BEKTOpaMH, CKaJIIpHOE
MIPOM3BE/ICHNE, PACKIIAAbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpUHAT.

[TpumensaTh reomerpuueckue (akThl Ui pEIICHUS CTEPEOMETPUUYECKHX 3a/ad, MPeAroiararoimx
HECKOJIbKO LI1aroB PeIeHMs, €CIIU YCIOBHs IPUMEHEHU 3a/1aHbl B IBHOU (opMme.

Pemarsb npocreiine reoMeTpuuecKre 3a/1aui Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemars 3a1aun Ha JOKA3aTENbCTBO MAaTEMATUYECKUX OTHOILIEHUH U HAX0XK/IEHUE T€OMETPUUYECKUX BEIUYUH
no obpaslam WIHM ajJropuTMaM, MPUMEHSS W3BECTHBIE METOJbl MPHU PELICHUH CTaHAAPTHBIX MaTeMaTHYECKUX
3a1ad.

[IpumensTh mpocTEHIINEe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHMKAI[MOHHBIE CUCTEMBI MpHU
pEIIEHNN CTEPEOMETPUUECKHX 3a/1au.

[IpuBOIMTE MpUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HU, paCO3HABATh IIPOSIBICHUE
3aKOHOB F'€OMETPHUHU B UCKYCCTBE.

[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA TMPAKTHKE: AaHAJIU3UPOBATh pEAIbHbIE CHUTYyallMM W TNPUMEHSTh
U3YYCHHbIE TIOHATUS B IMpOLECCe TIOUCKA pEIIeHHs MaTeMaTHuecKH C(OpMYIHpOBAaHHOW MPOOIEMBI,
MOJIETTMPOBATh PEAJBLHBIE CUTYallMH Ha SI3bIKE TEOMETPHUH, UCCIIEN0BATh TOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM
TEeOMETPUUECKUX TOHATHM M TeopeM, ammapaTa aireOpbl; pemarbh MpakTUYeCKUe 3a/laud, CBA3aHHBIE C
HaXO0XJCHUEM T'€OMETPUUYECKUX BETNYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
3 HepHeHHI/IIEYJIﬂpHOCTB MPSMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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MNOYPOYHOE INIJIAHUPOBAHUE
10 KITACC T'eomerpust

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne aTa ugposbIe
w/n Tema ypoka Beero Konrtposbnubsie IIpakrnueckue f:syqe}mﬂ 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
OCHOBHBIE TIOHSTHS CTEPEOMETPUH: TOUKA, IPSIMasi,
1 IUIOCKOCTB, pOCcTpaHCcTBO. [IpaBuia n3obpaxenus Ha 1
pHUCYHKax: N300paKeHUsI IIIOCKOCTEH, MapasuieIbHbIX
HPAMBIX (OTPE3KOB), CEPEIHHBI OTpe3Ka
) [HonsTus: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ IJI0CKOCTh
3 [onsaTus: nepecekaromuecs MIOCKOCTH, IEPECEKAIOIIUECS 1
npsiMasi ¥ IJI0CKOCTh
3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHe
4 MHOT'OI'PaHHMKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1
yepTeKax
5 HauanpHble cBeZieHHs 0 KyOe U TUpaMHu/ie, UX Pa3BEPTKU U 1
mojenu. CeueHus MHOTOTPaHHUKOB
6 HauanpHble cBeZieHHs 0 KyOe U UpaMHu/ie, UX Pa3BEPTKU U 1
Mozenu. CedyeHnss MHOTOTPaHHUKOB
7 [Tonarue 06 akcHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX
8 [TonsTHe 00 aKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX
9 [TonsTHe 00 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHU: 1
AKCUOMBI CTEPEOMETPHH U CIICIICTBUS U3 HUX
10 [Tonarue 06 akCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1

AKCUOMBI CTCPCOMCTPUHU U CIICACTBUSA U3 HUX
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B3anMHOe pacrionokeHue mpsiMbIX B TIPOCTPAHCTBE:

11 MIEPECEKAIOIIMNECS, MTAPAIIETbHBIE U CKPEILIMBAIOIINECS 1
npsMbIe
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE:

12 napaielibHble IIPsSMBbIe B IPOCTPAHCTBE; MAPAJIEIbHOCTh 1
TPEX MPSIMBIX

13 [TapamienbHOCTE NPAMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE:! 1
[TapannenbHOCTh IPSAMON U TIIOCKOCTH

14 VYTIubl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 VYron Mexay NpsIMbIMU B ITPOCTPAHCTBE 1

16 Yrois Mexay NpsAMBIMHU B IIPOCTPAHCTBE 1

17 [TapannenbHOCTb IIOCKOCTEH: MapasuiebHble IIOCKOCTH 1

18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHBIE GUTYPBI Ha MJIOCKOCTHU: 1
TeTpa’ip, KyO, mapajuienenumnes

20 [TocTpoenwne ceueHwmit

21 [TocTpoenue ceuennii

99 KonTtponbHas padota no Teme "[IpsiMble U INIOCKOCTH B 1
npocTtpaHcTse. [lapamienbHOCTh MPSMBIX U IIIIOCKOCTER"

23 [IepnieHIMKyYIAPHOCTD NPAMOM U IIJIOCKOCTH: 1
NEePIEeHIUKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasienbHble U NepHIeHIUKYIIPHBIE K TUIOCKOCTH 1

25 [IpsimMble napasuienbHble U NEPIEHIUKYISIPHBIE K IIOCKOCTH 1

26 [Ipu3Hak neprneHaAuKyIIpHOCTH MPSMOM U IIIOCKOCTH 1

27 [Ipu3Hak nepneHaAuKyJISPHOCTH IPSIMOU U INIOCKOCTH 1

28 Teopema o TpsMOIi IEPIICHANKYIISIPHOM IJIOCKOCTH 1

29 Teopema o npsAMoON NEPIEHANKYIAPHON IUIOCKOCTH 1

30 Teopema o0 psiMOiA TEPIICHINKYISTPHOM TITOCKOCTH 1
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[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE OT TOUYKHU J0

31 IUIOCKOCTH, PAaCCTOSIHUE OT MPSMOM /10 INIOCKOCTU

32 [leprieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 INIOCKOCTH

33 [lepnieHIuKysip ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT MPSAMOM /10 INIOCKOCTU

34 [leprieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT MPSAMOM /10 INIOCKOCTU

35 VYTIIBl B IPOCTPAHCTBE: YIOJl MEXKAY IPSIMON U IUNIOCKOCTBIO

36 JIByrpaHHbIi yroj, TUHEHHBIN yroj ABYIpaHHOrO yria

37 JIByrpaHHbIN yroii, TMHEHHBIN yroj ABYTpaHHOTO yria

38 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: IPU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX INIOCKOCTEN

39 [lepneHIMKYISPHOCTD IIIOCKOCTEMN: IPU3HAK
NEPIEHIUKYIIIPHOCTU ABYX IIOCKOCTEN

40 [IepnieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEN

41 TeopeMa o0 TpEX nepHeHANKYIIApax

42 TeopeMa 0 TpEX nepHeHAUKYIIApax

43 Teopema o TpEX mepreHANKYIIpax
KonTtponbHas padora no Temam "l[leprieHAnKyIIpHOCT

44 IPSIMBIX U IIOCKOCTEN" 1 "YTIIBI MEKIY NPSIMBIMU U
IUIOCKOCTSAMU"
[loHsTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI

45 MHOTOTPaHHMKA, BBIITYKJIBIE U HEBBIITYKIIbIE
MHOTOTPaHHMKH; pa3BEPTKA MHOTOIPaHHUKA
[Ipu3ma: N-yronbHas npu3Ma; rpaHd U OCHOBAHMSI IPU3MBI;

46 npsiMasi 1 HaKJIOHHAs PU3MbI; OOKOBas U TTOJTHAS

TMMOBCPXHOCTH MPU3MbI
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[Tapannenenunen, NpAMOYTOJIbHBIN apauICICTUIIE]] U €r0

47 . 1
CBOICTBa
[Tupamuna: N-yroyipHas nupamuaa, TpaHd U OCHOBAaHUE
48 UpaMUIbl; 00KOBAsl M MOJTHAS TTOBEPXHOCTH TUPAMHUIBL; 1
IpaBWIbHASA U yCeUEHHAS MUpaMUIa
[TpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSITHE MPABUIHBHOTO
49 MHOTOTPaHHHKA; TPaBUIIbHAS TPU3Ma U TIPABHIIbHAS 1
NUpaMKJIa; IPaBUIIbHAS TPEYroJibHAs MUpaMHIa U
MPAaBUIBHBIN TeTpadIp; KyO
50 [IpencraBienre 0 MPaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdIP, 1
JOJICKAdIp U MKOCAIP.
CumMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHHO
51 TOYKH, IPSMOM, TUIOCKOCTH. DJIEMEHTHI CHMMETPUH B 1
nUpaMuJiaxX, apajuIelenuIe ax, MPaBuiIbHBIX
MHOTOTPaHHHKAX
59 Boruncnenue s3eMeHTOB MHOTOTPaHHHUKOB: p&Opa, 1
JUarOHaIH, yTJIbI
[Tomans 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH
53 PsIMOM TTPU3MBI, TUIOIIA b OCHOBAHUH, TeopeMa 0 OOKOBOMU 1
MOBEPXHOCTH MPSIMON TIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH
54 MPaBUJILHON MUPAMUJIBI, TEOPEMA O TIIOIIAIA OOKOBOM 1
MOBEPXHOCTH YCEUEHHON TTHUPAMUJIBI
55 KonTpomnbHas pabora o teme "MHororpaHHuku" 1
56 [TonsiTre 06 06BEME 1
S7 O06bEM upamMu/Ibl 1
58 O0BEM TUpaMHUTBI 1
59 O0BEM mupamMu B! 1
60 O06BEM nupamMuIb! 1
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61 O0BEM IpU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM IpU3MBI 1
64 KoHntponbHas padora o teme "O0BbEMBI MHOTOIPaHHUKOB" 1
65 [ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS 3HAHHH. 1
[TocTpoeHue ceueHnii B MHOTOTPaHHUKE
[ToBTOpeHuEe, 0000IIEHNE CUCTEMATH3AIHS 3HAHUH.
66 Beraunciienue paccTosiHUNA: MEXY ABYMS TOYKAMH, OT TOUYKH 1
JI0 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKILY
CKPEIIUBAOIIUMUCS TIPSIMBIMU
67 Hroropas koHTpoOJbHAs paboTa 1
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS 3HAHHH.
68 Brrauciienue yrioB: MeXy CKPEIMBAIOIINMUCS MPSMBIMH, 1
MEXy IPSIMOU U TUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YIJIOB
MEXY TUIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC I'eomeTrpust

KoanuectBo yacos JJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoububie IIpakTuyeckue Aata tupposhie
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI
1 Cdepa u map: ueHTp, paguyc, 1uamMerp; IIouab 1
MOBEPXHOCTHU Cepsl
9 B3auMHoe pacnosioxkeHue cepsl U IIIOCKOCTH; 1
KacaTelbHasl IJIOCKOCTh K cdepe; TIIomaab chepol
3 N300paxkenue cdepsl, mapa Ha miockocTH. CeyeHus 1
niapa
[unwaapudeckas MOBEPXHOCTh, 00pa3yroIme
4 LHMAJIMHIPUYECKON ITOBEPXHOCTH, OCh HUIMHAPUYECKON 1
IIOBEPXHOCTU
Hunuaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTb,
5 oOpa3yroias U 0Ch; TJIOMIATs, OOKOBOU U MOTHON 1
MTOBEPXHOCTHU
N300pakenye HuIMHApa Ha TIOCKOCTH. Pa3BépTka
6 miHApa. CeyeHus uIMHApa (II0CKOCTHIO, 1
napajuieIbHON UM NEepIEeHANKYISIPHON OCH IIMIIMHAPA)
Konnueckast moBepxHOCTb, 00pa3yroe KOHMYECKON
7 MIOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKON 1
MIOBEPXHOCTU
3 Konyc: ocHOBaHUE U BepinHa, 00pasyroniasi U oCh; 1
o ib 60KOBOW M MOJTHON MOBEPXHOCTH
9 VYceu€HHbI KOHYC: 00pa3yroIINe U BICOTA; OCHOBAHUS 1
1 O0KOBasi MOBEPXHOCTh
10 N300pakeHre KoHyca Ha TIOocKocTH. Pa3BépTka KoHyca. 1
Ceuenus koHyca (IIJIOCKOCTBIO, TApauIEIbHON
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OCHOBAHUIO, U IIOCKOCTBIO, TPOXOIAIICH Yepes3

BEPILNHY)

11 KomOunanumst Ten BparieHus: 1 MHOTOIPaHHUKOB

12 MHororpaHHHK, OIMCaHHBINA 0K0JI0 cepsr; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HITU B TEJIO BPAIICHHS

13 [Tonsitre 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB TEJ

14 O0BéM UIMHIIpA, KOHYCa

15 O06BEM mapa u wiomaab chepsl

16 [TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS MEXIY
TUIOMIA/ISIMH TTOBEPXHOCTEH, 00hEMAaMHU TTOTOOHBIX TEI

17 KonTponbras padbora mo Temam "Tena BpameHus" u
"O0bemsl T

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BRIMUTAaHUE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YHCIIO

21 PasnokeHne BekTopa 1Mo TpéM HEKOMILIaHAPHBIM
BekTopam. [IpaBuio napannenenumnena

29 Pemenue 3anay, CBSI3aHHBIX C MPUMEHEHHEM MTPABIII
NENUCTBUN C BEKTOPAMHU
[IpsmoyronbHas cucTeMa KOOPAUHAT B TPOCTPAHCTBE.

23 Koopaunats! Bektopa. [IpocTeiimue 3aqaun B
KOOpJIUHATaxX

24 VYron mexay BekTopamu. CKasipHOE MPOU3BEICHHE
BEKTOPOB

25 BeruncieHue yriioB Mex Iy MPSMBIMA U TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO/ TIPH PEIICHUN
TeOMETPUUYECKUX 3a7a4

97 Kontponbras padota mo teme "BekTopsl 1 KOOpAUHATHI

B MpocTpaHcTae"
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[ToBTOpeHmE, 0000IIEHNE U CUCTEMATU3AIIIS 3HAHUM.

28 OcHoBHBIE QUTYpHI, PaKThI, TEOPEMBI Kypca 1
TUTAHUMETPUH
[ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIHUs 3HAHUHA.

29 OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca 1
TUTAHUMETPUH

30 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3aIHs 3HAHUH. 1
3amauu TNIAHUMETPHH U METOJIbI UX PEIICHHS

31 [ToBTOpEeHME, 00001IEHNE U CUCTEMATU3AUs 3HAHU . 1
3amaun TNIAHUMETPHH U METOJIBI UX PEIICHHS
[ToBTOpenue, 0000IICHNE U CUCTEMAaTH3AIIHUS 3HAHUH.

32 OcHoBHbIe GUTYPBI, PAKThI, TEOPEMBI Kypca 1
CTEPEOMETPHUH

33 HroroBasi koHTpoIbHAs paboTa

34 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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