MUWHVCTEPCTBO ITPOCBEIIEHMSI POCCUVICKOM ®ETEPAIINN
MuHucTepcTBO 00pa3oBanusa CapaToBCKoi 00/1aCTH
YnpassieHne o0pa3oBaHusA agMHHUCTPauu KaTMHUHCKOTO
MYHMI[HIIQ/TBHOTO paiioHa CapaToBcKoii o0/1acTu
OpeuukuHa :ZE::E:EOS';TSUTE::: MBOY "COI1II c. Axty6a KanmauHcKoro paiioHa"

nI'O'D'MI/Iﬂa Jiogmuna AHaTonbesHa
[HaTta: 2023.10.17

AHATONbEBHA 14:21:02 +04'00°

PABOUAS ITIPOTPAMMA
(ID 3014244)

yuedHoro npeamera «'eomerpus. ba3oBbiil ypoBeHb»

auist obyyvaroruxcsi 10-11 kiaccos

cesio Axtyba 2023

INIOACHUTEJ/IbHASA 3AIIMCKA

Pabouast mporpamMMa yuebHOTO Kypca «l'eomeTpusi» 0a30BOro YPOBHS [jisl
obyuarommuxcss 10 —11 kjmaccoB pa3pabotaHa Ha ocHoBe @ezepanbHOTO



rOCyAapCTBEHHOTO 00pa30BaTe/IbHOTO CTaH[apTa cpefHero obiero obpa3oBaHUs,
C y4YéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MpeabABIIEMBIX K
MaTeMaTuueckoMy 0Opa30oBaHMIO, U TPAJUI[UH POCCHUHCKOTO 00Opa30BaHUSI.
Peasn3aiysi IporpaMMbl 00ecrieurBaeT OBJAZIEHHE KIFOUEBBIMUA KOMIIETEHI[USIMH,
COCTaB/ISIOL[UMM OCHOBY IJI1 CAMOPA3BUTUS W HEIIPEPBIBHOTO 00pa30BaHMs,
1[eJIOCTHOCTh  OOIIEKY/IbTYPHOTO, JIMYHOCTHOTO U II03HABATE/ILHOTO Pa3BUTHS
JTMYHOCTHU OOYYarOINXCS.

OE/IN N3YYEHNA YYEBHOI'O KYPCA

BaXHOCTb _yueOHOro Kypca reoMeTpMM HAa YPOBHE CpefHero o0uiero
oOpa3oBaHuss 00yC/IOB/IeHA TIPAKTUUECKOW 3HAUMMOCTBIO METArpeJMEeTHbIX WU
TIPEeJIMETHBIX pe3y/bTaTOB 00yueHWs T€OMeTPUM B HaIpaB/ieHWU JIMYHOCTHOTO
pa3BUTHUs 00yuaromuxcs, (OpMHPOBaHUsT (DYHKIIMOHA/TBLHONW MaTeMaThyeCKOM
IPaMOTHOCTH, U3yUeHUs APYTUX YUeOHBIX JUCLIUIUIMH. Pa3BUTHE Y 0OydYaroIuxcs
TIPaBU/IBHBIX TIPEJCTAB/IEHUH O CYIIHOCTU W TIPOMCXOXKIEHUH T'eOMeTPHUeCKUX
abCTpaKIMii, COOTHOIIIEHHH pPeajbHOr0 W W/ea/lbHOrO, XapaKTepe OTPaKeHHs
MaTeMaTUYeCKOM HayKOW $IBJIEHUM U TPOLECCOB peasbHOr0 MHpa, MecTe
reOMeTPUM B CHCTEMe HayK M POJIM MaTeMaTHUeCKOro MOZIeJTMPOBAHUS B HAYUHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHMIO HAyUHOTO MUPOBO33PEHHUS
yUallluxcsl, a TakKke KaueCTB MbIIUIEHUsS, HeOOXOAWMBIX [/ ajamnTalud B
COBpeMeHHOM 00ITIeCTBe.

T'eomeTpust SIBASIETCS OAHUM W3 0a30BBIX IPEJMETOB Ha yYPOBHE CpEIHEro
obmero o6pa3oBaHMs, TakK Kak o0OecrieuMBaeT BO3MOXKHOCTh M3yUeHHsS Kak
JUCLIATITMH €CTeCTBeHHO-HAayYHOM HarpaB/IeHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIlUIeHHe, (GopMUpyeMoe TIpU H3yUYE€HUM OO0y4YarolUMUCS
TOHATUHHBIX OCHOB T'eOMETPUM W  TIOCTPOEHUU  LIeTIOYKH  JIOTHUEeCKUX
YTBEPXKJEHUH B XOZIe PEIleHUs TeOMeTPUUYECKHX 3a/lau, YMEHHWe BbIJBUTaTh M
OTpOBEepraTh TUIOTe3bl HEMOCPEJCTBEHHO HCIIOb3YIOTCS TPHU PeIIeHWH 3ajad
eCTeCTBEHHO-HAyUHOTO I[UK/Ia, B YaCTHOCTH U3 Kypca (DH3UKH.

YMeHHe OpHeHTHPOBAThCS B MPOCTPAHCTBE WIPAET CYIIIECTBEHHYIO POJIb BO
BCceX 00/acTSIX [esTe/IbHOCTH uesioBeKa. OpHeHTal[Us 4e/ioBeKa BO BPEMEHU M
MPOCTPAaHCTBe — HeoOXOoAWMOe YCIOBUe €ro ColjdanbHOro ObITHS, (opma
OTPaKeHUsI OKPY’Kaloll[ero MHpa, YCJOBHE YCIEIIHOTO TMO3HAaHWUS M aKTUBHOTO
npeoOpa3oBaHusl  JIeMCTBUTENLHOCTH.  OrnepupoBaHHe  TPOCTPAHCTBEHHBIMU
obpazamu o00beAUWHseT pa3Hble BUABI yueOHOW U TPYAOBOM [esATeTbHOCTH,
SIBJISIETCA OfIHMUM W3 TIPO(eCCHOHATLHO Ba)KHBIX KauecTB, MO3TOMY aKTyajibHa
3aziaua  (OPMUPOBAHUS y OOYYAIOLIUXCS TPOCTPAHCTBEHHOTO MBbIIUIEHUS Kak
Pa3HOBUAHOCTH O00pa3HOTO MbIIUIEHUSI — CYI[eCTBEHHOTO KOMITOHEHTa B
TIOZITOTOBKE K MPAKTUUECKOU JIeITe/TbHOCTH TI0 MHOTMM HarpaB/IeHUSIM.

Ilens ocBoeHWs TMporpamMmbl yueOHOro Kypca «['eomeTpusi» Ha 6a3oBoM
ypoBHe oOyueHusi — o0OIeoOpa3oBaTesibHOe U OOIIEKY/BTYpHOE Ppa3BUTHE
o0yuaroImxcs uepe3 obecrieueHre BO3MOXKHOCTH TTPUOOPETEeHUsT U CIT0/Tb30BaHUS
CUCTEeMaTUUeCKUX TeOMeTpUUeCKUX 3HaHUM U JIeUCTBUM, CreludUUHbIX
reOMeTPHM, BO3MOKHOCTH  YCIEIIHOTO  TPOAO/DKEHHs  00pa3oBaHUsI  TI0
CMeLUabHOCTSIM, He CBSI3aHHBIM C MPHKJ/Ia[HBIM HUCII0/Ib30BaHHEM T'€OMEeTPHHU.

[lporpaMMa MO TreoMeTpuM Ha 0a30BOM YpOBHe TMpeJHa3HaueHa st
00y4aroIMXcsl CpefiHel IIKOJIbI, He WCIBIThIBABIIMX 3HAUMTEbHBIX 3aTPYIHEHUH
Ha ypOBHe OCHOBHOTO 00iijero obpa3oBaHus. Takum obOpa3om, obyuaroiiuecs: Ha



6a30BOM ypOBHe JI0/DKHBI OCBOUTH OOIIMie MaTeMaTHUeCKre YMeHHs1, CBsi3aHHbIe CO
cielipUKOi reoMeTpUr M HeoOXOAWMBIe sl )KU3HU B COBpEMEHHOM O00IijecTBe.
Kpome 3T0ro, OHA UMEIOT BO3MOKHOCTb M3yUUTh TeoMeTputo OoJsiee ry6oKo, eciu
B JlanbHeWIlleM BO3HUKHET HeOoOXOJWMOCTh B T'eOMETPUUECKUX 3HAHUAX B
npoeCCUOHANTBbHOM 1eATe/TbHOCTH.

HNocTikeHWe 1lelM OCBOEHHWS TPOTPaMMbl 00eCTeurBaeTCsl pellieHreM
COOTBETCTBYIOL[MX 3aAau. [IpropuTeTHbIMM 3ajjlauaMM  OCBOEHMSI  Kypca
«[eomeTpun» Ha 6a30BoM ypoBHe B 10—11 k/maccax sIB/ISIOTCS:

« (QopmupoBaHMe TpeACTaBAeHUsI O TeOMeTPUM KaK uYaCTh MHPOBOMU

KYJIETYPbI 1 OCO3HaHUE eé B3aMMOCBSI3U C OKPY>KaroLUM MUDOM;

« (opMupoBaHUe MpeJCcTaBIeHUsI 0 MHOTOTPAaHHUKAX U TeJjlax BpallleHUs Kak
O Ba)KHEWIIIMX MaTeMaTU4YeCKUX MOJeJisAX, TMO3BOJIAIOLIUX OMUChIBaTh U
M3y4aThb pPa3Hble SIBJIEHUS] OKPY’KaroIlero Myupa;

« (QopmMupoBaHMe yMeHHs pacClio3HaBaTb Ha uUepTeXkax, MOJe/nsX U B
peajbHOM MHUpe MHOTOTPaHHUKY Y Tejla Bpall|eHHs;

+ OB/IaJleHHe MEeTOZlaMM DellleHHs 3a/lad Ha TMOCTPOeHHUsI Ha M300parkeHHsAX
MIPOCTPAHCTBEHHBIX GUTYP;

e (QopMupoBaHMe yMeHHUSI OIepUpPOBaTb OCHOBHBIMU TIOHSATUSIMA O
MHOTOrPaHHUKAaX U TeJlaxX Bpall|eHHs U UX OCHOBHBIMU CBOMCTBAMU;

e OB/3JIeHWe  aJIrOpUTMaMH  pellleHusT OCHOBHBIX  THUIIOB  3a/ay;
dbopMUpoBaHMe  yMeHUsI TPOBOJUTb  HeC/JIOKHbIe  [lOKa3aTebHbIe
pacCyXJeHUss B XOJe pelleHus CTepeoOMeTpUYeCKUX 3ajady U 3ajad C
MpaKTUUeCKUM COZiep>KaHUeM;

s pasBuUTHE VIHTEJI/IEKTyaIbHbIX u TBOpUYECKUX criocobHoCTel
o0yJaroImuxcsi,  TI03HABaTe/bHOW  AKTUBHOCTH,  HCC/Ie[0BaTeIbCKUX
YMEHUU, KPUTUYHOCTHU MBIIIEHUS;

+ (opmupoBaHUe (PyHKIIMOHA/ILHON I'PaMOTHOCTH, pe/ieBaHTHOW reOMeTpUHU:
yMeHUe pacrio3HaBaTh MPOSIBJIeHNs] TeOMeTPUUeCKUX TTOHATHM, 00bEeKTOB U
3aKOHOMEPHOCTEW B peaslbHbIX >KU3HEHHBIX CUTyalUsIX W TIPU U3y4YeHUH
Opyrux  yueOHbIX  TIpeAMETOB, TIPOSIBJIEHWsS  3aBUCUMOCTeH |
3aKOHOMepHOCTel, (POPMYIMPOBaTh UX Ha sSI3bIKe TeOMEeTPUM U CO3/laBaTh
reoMeTpUueckde MoOJe/d, NPUMEHATb OCBOEHHBIM TeoMeTpUueCKUU
anrmapar ISt peleHus MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4,
VHTEPIIPeTUPOBaTh U OLIeHUBATh MOTyUeHHbIe Pe3yJ/bTaThl.

OTmuunTebHOW O0COOEHHOCTBHIO TIPOrPAMMBbI SIB/ISIETCS BK/IIOUEHHE B KypC
CTEepeoMeTPUM B Hayasle ero U3y4yeHus 3ajjau, peliaeMbIX Ha YPOBHE UHTYUTUBHOIO
TO03HaHWs, U Orpe/ie/IEHHBIM 00pa3oM oOpraHu3oBaHHas paboTa Haj, HUMH, UTO
CTIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO U  TPOCTPAHCTBEHHOTO MBIIUIEHHS,
CTUMYJIMPYyeT MPOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K Jja/TbHEUIIeMY
M3YUeHUIO TIpeiMeTa.

[TpeamouTeHue OTAAETCS HATSAHO-KOHCTPYKTUBHOMY METOZAY OOy4YeHHs, TO
eCTb TeOpeTUUeCKHe 3HAHWSI UMEIT B CBOEW OCHOBE UyBCTBEHHOCTb MpPeJIMETHO-
MPaKTUUeCKOW [esiTeTbHOCTA. Pa3BuTHe TPOCTPaHCTBEHHBIX Mpe/CTaBIeHUN Yy
yyaluxcsd B KypCe CTepeoMeTpUM NPOBOAUTCA 3a CYET pelleHus 3a/ad Ha
CO3[laHWe  TIPOCTPAaHCTBEHHbIX 00pa30oB M  3a/lad Ha  OIeprupoBaHUe
MIPOCTPAaHCTBeHHbIMU ObOpasamu. Co3faHue oOpas3a TPOBOJUTCS C OMOpOM Ha
HaISIIHOCTh, a oOrnepupoBaHWe o006pa3oM — B YCAOBUSX OTBJ€UEHHS OT
HAIVIITHOCTH, MBICJIEHHOTO U3MEHEHHUSI er0 UCXOAHOTO COZep>KaHUSl.

OcCHOBHBIE cOfeprkaTebHble MUHUK Kypca «[eomerpum» B 10-11 kmaccax:



«MHororpaHHUKu», «lIpsMble U IJIOCKOCTH B MPOCTPAHCTBe», «Teja BpaljeHus»,
«BeKTopbl ¥ KOOp/AMHAThI B TIPOCTPAHCTBe». DOpMUpOBaHKe JIOTUUeCKUX YMeHHUH
pacripefiesiieTcsi He TOMbKO TIO COJiep)KaTe/bHbIM JIMHUSIM, HO W TI0 TOfaM
o0yueHUs Ha ypOBHe cpefiHero obirero o6pa3oBaHusl.

CogepxaHve o0Opa3oBaHUsl, COOTBETCTBYIOIlee TIpeJIMETHBIM pe3y/ibTaTaM
OCBOeHHs1 paboueil TporpaMMbl, pacrpefie/néHHbIM TI0 ToJaM 00ydeHwus,
CTPYKTYPUPOBaHO TakuM o0Opa3oM, UTOOBI OB/afleHHe TeoMeTpUUYeCKUMU
TIOHSATUSIMA U HaBbIKaMH OCYIIeCTB/IS/IOCH TIOC/IeI0BaTe/IbHO U TIOCTYIIaTe/bHO, C
co0OstrofieHrieM TIPUHIIMTIA TIPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUS BKJ/IIOUAJIMCh B
OOIIyI0 CHUCTEMY TeOMeTpHUUYeCKHX Tpe/CTaB/IeHN 00yJaroluXcs, PACIIUpSS U
yrny6msisi e€, o6pa3ysi TIpoUHbIe MHOYKe CTBeHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomeTpuu 0TBOAUTCSA 2 yaca B Hefemto B 10 kiacce u 1 yac B
Hezesto B 11 Kmacce, Bcero 3a /iBa rozia obyuenusi - 102 yueOHbIX yaca.

COJAEPXXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsaAMBIe U IJIOCKOCTH B NIPOCTPAHCTBE

OcHOBHble  TOHATUA  CcTepeoMeTpu. Touka, TipsAMasi, IUIOCKOCTb,
npocTpaHcTBO. [loHSATHE 00 aKCMOMaTHUeCKOM IIOCTPOEHUU CTepPeOMeTpPHH:
aKCUOMBI CTepeOMeTpUU U CIefICTBUA U3 HUX.

B3aumHoe pacrojio)keHre MpsAMBIX B IMPOCTPAHCTBE: IIepeceKaroluecs,
napajuiejibHble ¥ CKpelljuBarolyecs IpsMele. llapaiiesbHOCTs MPSIMBIX U
IJIOCKOCTe B TIPOCTPAaHCTBe: Tapasjie/ibHble TMpsSIMble B  MPOCTPAHCTBE;
rapasyie/IbHOCTb TPEX MPSMBIX; Mapayie/lbHOCTh MPSIMOU U TUIOCKOCTU. YI/BI C
COHAIlpaB/IeHHbBIMU CTOPOHAaM{; Yrojl MeXK[y M[psSIMbIMU B IIPOCTPaHCTBe.
[TapanienbHOCTh  IJIOCKOCTEM: rapasuie/ibHble TIJIOCKOCTH; CBOMCTBa
rnapasuvie/ibHbIX IJIOCKOCTed. [IpocTerinve mnpocCTpaHCTBeHHble (UIYpbl Ha
TUIOCKOCTHU: TeTpas/p, Ky0, napasiiesnenurie/i; TOCTpOeHUe CeueHUH.

[TepneHAUKYISIPHOCTb NPSAMOW U TVIOCKOCTH: TepHeHAUKY/IspHbIe TpsiMble B
IPOCTPAHCTBe, MpsMble I[apajvie/ibHble U TEepIeHAUKY/ISIpHble K IIJIOCKOCTH,
MPU3HAK TepHeHJUKY/ISIPHOCTU NPSIMOM M IUIOCKOCTH, TeopeMa O MNpSAMOU
MepreHUKY/ISIPHOM TUIOCKOCTH. YIVIbl B TIPOCTPaHCTBe: yrojl MeXAy MpsSIMOM U
IVIOCKOCTBIO;  JBYTPaHHBIM  Yro/, JIAHEWHbIM yroj JBYTPaHHOIO  yIvia.
[leprieHAVKY/IAp U HAaK/JIOHHBIE: pACCTOSIHHAE OT TOUKHU [10 IVIOCKOCTH, PacCTOsTHUe
OT 0OpSIMOW [0  IUIOCKOCTH, TIPOeKUusi  (UIyppl Ha  TUIOCKOCTb.
[TepneHAUKYISIDHOCTh ~ TUIOCKOCTEW: TNPU3HAaK MEepPreHJUKY/ISIPHOCTA  [IBYyX
r10ckocTel. Teopema 0 Tpéx IeprieHUKy/Ispax.

MHororpaHHUKH

[ToHaTHe MHOrorpaHHUKa, OCHOBHbBIE 3/IeMEeHTbl MHOIOTPDaHHMKA, BBIITYKIIbIE
Y HEeBBINYK/Ible MHOTOIPAaHHUKY; pa3BépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
MpY3Ma; 'PaHU U OCHOBaHUS TIPU3MbI; MpsiMasi M HaKJIOHHAsi TPU3Mbl; OOKOBasi U
T10/THas IIOBEPXHOCTh TIPU3MBL. [Tapantenenurnef, MIPSIMOYTOJIbHBIN
rapasuiefienumnes, U ero cBovcrea. [lvpamuja: n-yronbHasi nmupamuza, CpaHd U



OCHOBaHHe TTMpaMu/ibl; O0KOBasi 1 TI0/THasi TIOBEPXHOCTD MHMPAMU/IbI; TIPaBU/IbHas U
yceuéHHass MNupaMuja. OJeMeHTbl TIpU3Mbl U TMpamMuZbl. IIpaBUbHBIE
MHOTOTPaHHUKU: TIOHSTHE TPAaBW/IbHOTO MHOTOTDAHHUKA; TpaBW/bHasi MpU3Ma U
rpaBW/bHasl TMUpaMKja; TpaBW/IbHasi TPeYrojbHas MUpaMUJa U TIPaBUIbHBIN
TeTpasap; Kyb. IlpeacraBieHWe O TIpaBWIBHBIX MHOTOTPAaHHUWKAX: OKTayIp,
nofiekasp 1 ukocasap. CeueHus MPU3Mbl U TUPAMU/IbI.

CuMMeTpUss B TIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENbHO TOYKH, MPSMOMH,
TJIOCKOCTU.  JDJieMeHTbl CUMMETPUM B TMpaMKJaX, Mapasuieienurenax,
TMpaBU/IbHBIX MHOTOTPaHHUKAX.

BbruricieHre 371eMEHTOB MHOTOTDAaHHUKOB: pE&0pa, /[AuaroHanau, YIJibl.
[Tnomiage OOKOBOM TIOBEPXHOCTW U TIOJTHOM TIOBEPXHOCTH TIPSIMOM TIPH3MBI,
T7I0Ia/Ib OCHOBAaHUM, TeopeMa O OOKOBOW TIOBEpXHOCTH TIPSMON TIPH3MBI.
[Tnomiage GOKOBOM TMOBEPXHOCTM U TIOBEPXHOCTU TIPAaBWILHOW TTUPaMU/IBI,
TeopeMa O TUIOIa[ yCeuéHHOW TmpaMufpl. [loHsitie 06 oObéMe. OOBEM
MMpaMU/ibl, TIPU3MBI.

[TogobHbie Tesma B TmpocTtpaHcTBe. COOTHOIIEHUS MEXAY IIOHN[aAsIMU
TOBepXHOCTel, 00béMaMu T110/J0OHBIX TeJl.

11 KJIACC

Tena Bpaienus

LunuHapyuue ckast TTIOBEPXHOCT, obpa3sytoiiye LATUHAPUYE CKOM
MOBEPXHOCTH, OCh LWJUMHAPUUECKON TOBEepXHOCTU. LIUAWMHADP: OCHOBaHUS WU
OokoBasi TIOBEpPXHOCTb, oOOpa3yoilas ¥ O0Cb; IUION[@Ab OOKOBOM U TIOJHOMU
TOBEPXHOCTH.

KoHnueckasi oBepXHOCTh, 0Opa3yroiye KOHUYECKOH TMOBEPXHOCTU, OChb U
BepIlMHA KOHUYeCKOH MoBepXHOCTH. KoHyC: 0CHOBaHMe W BepIllvHa, 00pa3yroIas
U O0Cb;, IUION[aAb OOKOBOW U TIO/JIHOM TIOBEPXHOCTH. YCEeuéHHBIA KOHYC:
oOpa3ytolirie ¥ BbICOTa; OCHOBAHUS U OOKOBasi TIOBEPXHOCTb.

Cdepa u 1map: 1eHTp, pajuycC, AUaMeTp; ILIOLIa[b TOBEPXHOCTU Cdephl.
B3auMHoe pacrionoxeHue cdepbl U TJI0CKOCTH; KacaTe/lbHasl TJIOCKOCTh K cdepe;
TJI0Ia/ib Chephl.

M306pa>keHue TeJT BpallleH!sI Ha TUIOCKOCTU. Pa3BépTKa IW/IMHApPA U KOHyCa.

KoMmOuHaiiu Tesn  BpalleHWss W MHOTOTPAHHHUKOB. MHOIOIpPaHHUK,
OMUCaHHBIA OKOJMIO cdepbl; cdepa, BMHWCAHHAs B MHOTOTPAaHHUK, WA TeJO
BpalleHusl.

[Torsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. TeopeMa 00 06BEMe
MIPSIMOYTO/IFHOTO TIapasuiefienuriefa U ciaeqcTBuss u3 Heé. OOBEM LMIMH/PA,
kKoHyca. O6BEM I11apa 1 TI0Ia1b C(HepBh.

[TogobHbie Tema B TmpocTtpaHcTBe. COOTHOIEHUS MEXAY IIOHN[aAsIMU
TOBepXHOCTel, 00bEMaMu T10/J0OHBIX TeJl.

CeueHnss UWIMHApa (Mapaie/ibHO W TMEpPrHeHAUKY/ISPHO OCH), CeYeHUs
KOHyca (Tapasijie/lbHOe OCHOBaHUIO U TMPOXOJsiliee uepe3 BepIIUHY), CeueHust
miapa.

BeKTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha M/I0CKOCTU U B pocTpaHCcTBe. C/io)KeHre U BbIUMTaHKe BEKTOPOB.
YMHO)KeHHe BeKTopa Ha uucio. Pa3no)keHue BeKTOpa MO TPEM HeKOMILIaHapHbIM
BekTOpaM. [IpaBuno mapasienenuriefia. PellleHWe 3ajau, CBA3aHHBIX C
rpuMeHeHrWeM TIpaBW/ [JIeCTBUM C BeKTopaMu. [IpsimoyrosibHas cuUcTeMa



KoopAauHaT B TipocTpaHcTBe. KoopguHarbl BekTopa. [Ipocreiiimve 3ajauud B
KOOpAMHATaxX. Yroa Mexay BekTopamu. Cka/sipHOe TpOM3Be/leHre BeKTOPOB.
BblunicsieHre yI/IOB MeXAy NPSMbIMUA M TIOCKOCTSMU. KoopZiuHaTHO-BeKTOPHbIN
MeTO/I TIpY pellleHuH reoMeTpUUeCcKUX 3aziau.

IVIAHUPY EMBIE PE3YJ/IBTATBI
JINUHOCTHBIE PE3YJ/IBTATHBI

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUSI TIpOrpaMMbl y4yeOHOTO TpegmeTa
«MaTtemaTuKa» XapaKTepu3yHTCs:

I'paxgaHckoe BOCIUTaHUe:

c(OpMUPOBAHHOCTBIO TPAXKAAHCKOW TO3UL[MK 00yUaroIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO U/eHa pOCCHUMCKOrO 0O0IlecTBa, Ipe/CTaBlieHUeM O
MaTeMaTUueCKMX OCHOBaX (PYHKLIMOHUPOBAHMSI pPa3/MyHbIX CTPYKTYp, SIBJIEHUH,
nporielyp TpakJaHCKOro obijecTBa (BbIOOpBI, OMPOCHI UM TMp.), yMeHUeM
B3aUMOJEIICTBOBaTb C COLMAAbHbIMA MHCTUTYyTAMU B COOTBETCTBUM C UX
(YHKLMSAMU Y Ha3HAUeHHeM.

IlaTpHoTHUYECKOe BOCIIUTAaHHe:

Cc(hODMUDOBAHHOCTBIO DOCCHUMCKOMN IDaKIaHCKOW UIeHTUYHOCTH. VBa)KEHHUS K
MDOLIOMV U HACTOSIILIEMV DOCCUICKOM MaTeMaTHKH. LIeHHOCTHBIM OTHOLIEHUEM K
NOCTWKEHUSIM DOCCUHCKHMX MaTeMaTUKOB U DOCCUMCKOM MaTeMaThueCKOW IIKOJbI.
K WCIIO/Ib30BAaHUIO 3TUX [OCTWKEHUN B APYTrHMX HayKaX, TeXHOJIOTHsiX, cdepax
5KOHOMUKH.

JlyX0BHO-HPaBCTBE€HHOr'0 BOCIIUTAHUA:

OCO3HaHUEM [y XOBHBIX LIeHHOCTe!n POCCUUCKOTO Hapo/a;
c(OpMUPOBAaHHOCTbIO ~ HPAaBCTBEHHOTO  CO3HAHUS, STUUECKOTO  T[OBE/IeHHS,
CBSI3aHHOTO C MPAaKTUYeCKUM MPUMEeHeHUeM I0CT)KeHUH HayKU U JesTe/IbHOCThIO
yuéHOro; 0CO3HaHWeM JIMYHOTO BK/1a/ja B IOCTPOeHNe yCTOMUMBOTO Oyayiiero.

JcTeTHUecKoe BOCIUTaHNe:

3CTeTUYECKMM OTHOILIEHWeM K MHpPY, BK/IOuUasi 3CTETUKY MaTeMaThueCKuX
3aKOHOMEPHOCTeH, 00BEeKTOB, 3a/1ay, pelleHnH, paccy>XeHul;
BOCIIPUMMUMBOCTBIO K MaTeMaTHUeCKMUM acrieKTaM pa3/MUHbIX BUJJOB UCKYCCTBa.

dusnueckoe BOCIUTAHHE:

cOpMUPOBAaHHOCTbIO yMEHUs] TIPUMEHSITb MareMaThuyecKde 3HaHUsl B
WMHTepecax 370poBoro u 6e3omacHOro obpasa >KM3HH, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3[J0POBbLIO (3710pOBOe MHTaHUe, COATaHCUPOBAHHBIA PEXUM 3aHATUN U

OT/JbIXd, PeryisapHas (1)1/131/1‘—1@ CKada dKTHUBHO CTB); (1)H3qu CKOro
COBEPIIEHCTBOBAHNMA, Impnu 3dHATHUAX CHOPTI/IBHO-OBAOPOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HaHMeM IIeHHOCTH TPYyAO/00usi; UHTEepPecoM K
pasnMuHbIM  cepaM  TNPOQeCcCUOHANBHOW  JIeSITeIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW U eé TIPUIOKEHWSIMU, YMeHHeM COBepIllaTh OCO3HaHHBIA BbIOOD
Oyayieit mipodeccu U peasvd30BbIBaTh COOCTBEHHbIe >KU3HEHHbIE TI/IaHbI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaremMaTMueckoMy oOpa3oBaHUIO U
camMo00pa30BaHUI0 Ha TIPOTSDKEHUM BCel >XU3HW; TOTOBHOCTBIO K aKTUBHOMY
Y4YaCTHIO B PelleHrH NPaKTUYeCKUX 3a/lad MaTeMaTH4eCKOW HarpaBIeHHOCTH.



JKO/IOrHYecKoe BOCIIUTaHHe:

c(hOpMUPOBAaHHOCTBHIO IKOJIOTUUECKOM KY/IbTYPbl, TOHWMAaHWEM BIUSIHUS
COLIMA/IbHO-9KOHOMUYECKUX TMPOIL[eCCOB Ha COCTOsSIHWE TIPUPOJHON U COLMa/bHOM
cpefibl, OCO3HaHHWEM TI00A/LHOTO  XapakTepa SKOJOTHYeCKHUX  Ipobsiem;
OpHeHTallMeld Ha TIpUMeHeHUe MaTeMaTUueCKUX 3HaHUM i pellleHust 3ajau B
00/IacTH  OKpYJKalolllel cpefibl, TIJIAHUPOBAaHWS TIOCTYIIKOB M OI[eHKH WX
BO3MOXXHBIX TIOCJ/Ie[ICTBUM [I/Is1 OKPY>KatoIllei Cpe/ibl.

IleHHOCTH HAyYHOT'0 MO3HAHMSI:_

Cc(hOpPMUPOBAaHHOCTHI0O MUPOBO33PEHUs], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd U  OOIIECTBEeHHOW TIPaKTHK{, TTOHUMaHUEM
MaTemMaTUueCkol HayKuh KakK cdepbl uesioBeueCKOW [JesiTe/lbHOCTH, 3TarioB eé
pa3sBUTUST M 3HAUMMOCTU JJii pa3BUTUSl LIMBWIM3Al[MKM; OBJa/IeHUEM SI3bIKOM
MaTeMaTUKM U MaTeMaTUueCKOW KyJbTypOol Kak Cpe[CTBOM TI03HAaHWUS MUPa;
TOTOBHOCTBIO OCYIL[eCTB/IATb TIPOEKTHYH0 W MCC/e/J0BaTe/IbCKYI0 [lesTe/IbHOCTh
VH/JVBU/Tya/IbHO U B TPyIITIe.

METAIIPEAMETHBIE PE3Y/IBTATBI

MertaripeiMeTHbIe pe3y/bTaThl OCBOEHHUSI TIPOrpaMMbI yueOHOTO TpeaMeTa
«MaTtemaTruka» XapaKTepU3yoTCs OBJIafIeHUeM YHUBepCaTbHbIMU
no3sHaeame/nbHbIMU  OeliCmeusiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, YHUBEPCA/IbHbIMU pe2yAsimUgHbIMU Oelicmeusimu.

1)  YHueepcaabHble = no3HaeamesnbHble  Oelicmgusi,  obecneuusarom
¢opmuposarue 6az308bix KOSHUMUBHbIX npoyeccos obyuaroujuxcs (oceoeHue
Memooo8  NO3HAHUS  OKpyjcarmujeco  Mupd;  NpuUMeHeHue  /N02UYeCKUX,
uccnedoeamenbCKUX onepayutl, ymeHuti pabomams ¢ uHgopmayueti).

ba3oBbie joruuecKkue JeNCTBUA:

* BbIAB/ISITH M XapaKTepPU30BaTh CYyILECTBEHHbIE MPU3HAKNA MaTeMaTHueCcKhx
OOBEKTOB, TOHATUN, OTHOLIEHHH MEeX[y MOHATHAMY; (OPMY/IUPOBATH
orpefie/ieHUs]  TIOHSTUM;  yCTAaHaBJAMBATh  CYIeCTBEHHbIH  IIPU3HaK
K/acCU(pUKaI[iM, OCHOBaHUs AJii 000OIeHUss ¥ CpaBHEHUS, KPUTePHUH
TIPOBOJUMOTO aHa/IM3a;

¢ BOCIPUHWMATh, (opMmynupoBaTh U  Mpeobpa3oBbIBaTh  CYXKIEHUS:
yTBepAUTe/bHbIe W OTpUIlaTe/bHble, eJIWHUYHbIE, YaCTHble U OOIIHe;
yCJIOBHBIE;

e BBIIBNATH  MaTeMaTWUueCKWe  3aKOHOMEpDHOCTW,  B3auMMOCBSI3U U
NpOTHBOpeursi B (¢akTaxX, MAAHHBbIX, HAOMIOJEeHUSX W YTBEPXKIEHUSIX;
mpejjiaraTb ~ KPUTePWUM /11 BLISBJIEHUS ~ 3aKOHOMEPHOCTeM |
TIPOTUBOPEYUH;

+ Jle/laTh BBIBOZIbI C HCTIONh30BAaHWEM 3aKOHOB JIOTHKH, [JeAYKTUBHBIX U
WHAYKTHBHBIX YMO3aK/TIOUeHUM, YMO3aK/TFOUeHHWH 110 aHa/IOTUH;

 TIPOBOJUTH CaMOCTOSITe/TEHO Jl0Ka3aTebCTBa MaTeMaTHJeCKUX
yTBepKAeHU (TIpsiMble W OT MPOTHBHOTO), BBICTPAMBATh apryMeHTAIHIO,
TIPUBOAUTL TIPUMEPhl W KOHTPIIPHUMEPHI; 00OCHOBLIBaTb COOCTBEHHBIE
CY>K/IeHUs Y BBIBOZbI;

« BbIOMpaTh CTIOCOO pelieHUs yueOHOW 3aaud (CPaBHMBATH HECKOJIBKO
BapUaHTOB peIlleHus], BbIOWpaTh Haubosee TOAXOAAIIUN C yUETOM
CaMOCTOSITE/TLHO BbIZIe/IeHHBIX KPUTEPHEB).

Ba3oBble ucc/iejoBaTe/IbCKHe JJeHCTBUS:



HCTIONTh30BaTh BOTIPOCHI KaK HMCC/IeA0BaTeIbCKUM WHCTPYMEHT TI03HaHUS;
(hopMyMpOBaTh BOMPOCH], (PUKCUPYIOIIMe TIPOTHBOpPeUHe, IpobieMy,
yCTaHaB/IWBaTh  HCKOMOe W  JaHHOe, (OpPMHpOBAaTh  THUIIOTE3Y,
apryMeHTHPOBaTh CBOIO TTO3UI[HI0, MHEHHE;

TIPOBO/IUTh CaMOCTOSITEeJTEHO CTUTAHUPOBAaHHBIM 9KCTIepUMEHT,
WCC/IefloBaHe TI0 YCTAHOB/IEHHIO OCOOEHHOCTed MareMaThueCKOTo
o0bekTa, sB/EHWS, TIPOIleCCa, BBIIBIEHUIO 3aBUCHMOCTEM  MeXIy
00beKTaMH, SIBJIEHUSIMH, TTPOLIeCCaMU;

CaMOCTOSITeSTbHO (OopMY/IUpoBaTh 000011[eHUST U BBIBOZBI 110 pe3y/ibTaraM
TIPOBeZIEHHOTO HaOJTIOfleHs, WCC/eloBaHUs, OI[eHWBATh [JOCTOBEPHOCTD
TIO/TyUeHHBIX pe3y/IbTaToB, BHIBOJIOB M 000011IeHN;

TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPollecca, a TakKXKe BBIJBUTATb
TIPETIONOXKEHUsI O ero Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c nuadopmarueii:

2)

BBISB/IATD Jle(DUIIMTHI UH(OPMalHY, AAaHHBIX, He0OX0UMBIX /IJI1 OTBEeTa Ha
BOTIPOC U [I7IsI pellieHus 3a/1auy;
BbIOMpaTh  WHGOpPMAIMI0 W3  WCTOYHWKOB  DPA3/IMYHBIX  THIIOB,
aHaJ/IM3UPOBATh, CHCTEMAaTU3UPOBaTb M WHTEPIIPETUPOBATh MH(OPMAIIIO
Pa3MUHBIX BUZIOB 1 (hOpM TIpe/CTaB/IeHNS;
CTPYKTYPHPOBaTh UH(OPMALIUIO, TPE/ICTAB/ATh € B Pa3/IMUHBIX (hopMax,
WJUTFOCTPUPOBATh rparuuecky;
OLIeHUBATh HaZIE>)KHOCTh vHbOpMaIu 11 (0] CaMOCTOSITe/IEHO
cchopMyTMPOBAaHHBIM KPUTEPHSIM.

YHueepcanbHble ~ KOMMYHUKamueHble Oelicmgusi, obecneuugarom

chopMupOBaAHHOCMb COYUANbHBIX HABLIKO8 00YUAOUJUXCH.
Oo1enmue:

BOCIIPUHUMAaThL U ()OPMYJIMPOBATh CY>K/IeHHsI B COOTBETCTBUU C YCIIOBUSIMU
U Ie/isMA  OOII[eHUs; $ICHO, TOYHO, T'PaMOTHO BBIpaXKaTh CBOIO TOUKY
3peHHusi B YCTHBIX U TMHUCbMEHHBIX TEKCTaX, /laBaThb MOSCHEHUS TI0 XOAY
pellieHus 3a/jlaul, KOMMEHTUPOBaTh MOTyUeHHbIN pe3y/ibTarT;

B X07le 00Cy)K/leHHsI 3a/laBaTh BOIIPOCHI TI0 CYITIeCTBY 0OCY»K/jaeMOU TeMbl,
TIpo0JIeMbl, pelllaeMo¥ 3a/laud, BbICKa3biBaTh HieU, HalleJleHHbIe Ha TMTOUCK
pellleHUsi; COTMOCTaB/ISATbL CBOU CYXKAEHUS C CYXKAeHUsIMU JpyTrux
YUaCTHUKOB JAuajiora, 0OHapy)XKMBaTh pa3/duuvie W CXOZACTBO TO3WLIWM; B
KOppeKTHO hopMe (hopMy/nUpoBaTh pa3HOI/IaCKsl, CBOM BO3Pa>kKeHUS;
Mpe/iCTaB/ATh  pe3y/bTaTbl  pellleHuss  3a/ladd,  SKCIIepUMEHTa,
WCC/Ie[IOBaHMsA,  TPOEKTa;  CaMOCTOSITeIbHO ~ BbiOMpath  ¢opmar
BBICTYTUIEHHS C YUETOM 3aZiay Mpe3eHTal[iid U 0COOeHHOCTeN ayAuTOpHH.

CoTrpyaHuuecTBO:

TIOHMMAaTh W UCIT0J/Ib30BaTh MPeUMYIileCTBa KOMaHHOW Y WHAWBU/ya/TbHOU
paboThl MpHU pelleHMy y4yeOHBIX 3ajiayu; MPUHUMATH IieJlb COBMECTHOM
JesaTe/IbHOCTH,  IJIAHUPOBaTb ~ OpraHW3al[di0  COBMECTHOW  paboThl,
pacripeziesiitTh BHAbI PaboT, AOroBapWBaThCs, OOCYXKJaTh IIPOLleCC U
pe3ynbTaT paboThl; 060011]aTh MHEHUST He CKOJIBKUX JTHO/IeH;

y4acTBOBATh B TPYIMIOBLIX (hopMax paboThl (00CyxKAeHNsI, 0OMeH MHEHUH,
«MO3TOBBI€ IITYPMbl» W HWHbIE); BBIMOJHATH CBOIO YacTh PaboOThl U
KOODJUHUPOBaTh CBOW JEMCTBUS C [JPYTMMHM ujieHaMd KOMaH/bI;
OlleHMBaTh KayeCTBO CBOEro BKJaZia B OOIIMI TIPOAYKT IO KPUTEPUSIM,
cchopMyTMPOBAaHHBIM yUaCTHUKAMH B3aMO/[eHCTBHSI.



3) YHueepcanbHble — pezynsimueHble Oelicmausi, obecneuugarom

¢hopmupoBaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTMU.

Camoopranusanus:

* COCTaB/SATH IJIaH, aJTOPUTM pellieHus 3aiauu, BLIOUpaTh Criocob pelieHust
C YYETOM UMEIOLLHXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMeHTUPOBaTh U KOPPEKTUPOBATh BapHUaHThI PellleHu C Y4ETOM HOBOU
MH(OpMaLH.

CaMOKOHTPO/Ib:

e BJ3JleTb HaBbIKaMM I[103HaBaTe/JbHOM pedrekCcMd KaK OCO3HaHMs
COBepILIaeMbIX [eHMCTBUM U MBICIUTE/bHBIX MPOLEeCCOB, UX pe3yJ/bTaToB;
BMajeTb crocobaMu  CaMOMpOBEpPKH, CaMOKOHTPOJsl —Tipoljecca U
pe3y/bTara pelleHusl MaTeMaThye CKOM 3a/jau;

e TpeABUETb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTH IpU pelleHur
33/lauyM, BHOCWUTH KOPDEKTHWBBI B [eSTelbHOCTb HAa OCHOBE HOBBIX
00CTOSITeNIbCTB, JAHHBIX, HaliZIeHHbIX OIMIMOOK, BBISB/IEHHBIX TPYAHOCTEH;

¢ OLIeHUWBaTb COOTBETCTBUe pe3y/bTaTa Leld U YCAOBUSAM, OOBSICHSATH
TIPUYMHBI JOCTWXKEHUSI WIA HeIOCTW)KEHUs] pe3y/ibTaToOB [esTe/IbHOCTH,
HaXOZIUTh OIINOKY, IaBaTh OL[eHKY NTPUOOPeTEHHOMY OTIBITY.

INPE/IMETHBIE PE3YJ/IBTATBI
10 K/TACC

OrnepupoBaTh MOHATUSIMU: TOUKA, TIPsSIMasi, MJIOCKOCTb.

[TpUMeHSTh aKCHOMbI CTEPEOMETPHH W CJIeACTBUSI U3 HUX IPH peIleHrur
reoMeTpPHUeCKHX 3a/1au.

OrnepupoBaTh MOHATHUSIMU: TTAPa/UIeIbHOCTh U TIEePIIeHAUKY/IIPHOCTD TPSIMBIX
Y TJIOCKOCTEN.

KnaccuuipoBpath B3aMMHOE pacrio/IOKeHWe TPSIMbIX W TIOCKOCTeH B
TIPOCTPAHCTRe.

OmnepupoBaTh TOHATHUSIMHU: JABYTPAHHBIM YroJ, TPaHW JABYTPAHHOTO VIVIA,
pebpo ABYTpaHHOIO yrIJia; JIMHEHHBIA yroj ABYTPAaHHOrO YIJIa; TPajycHasi Mepa
JIBYTPaHHOTO yIJIa.

OnepupoBaTh TOHATUAMH: MHOTOTPAHHUK, BBIMYK/IbIM W  HEBBITYKJIbII
MHOTOTPaHHUK, 3JIEMEHTbI MHOTOI'PaHHHKA, TTPaBU/IbHBINA MHOTOIDAaHHUK.

Pacrio3HaBaTb OCHOBHbIE BH/IbI MHOTOIPDAaHHWKOB (THMpaMuZa; TIPU3Ma,
TIPSIMOYTOJTbHBIN TMapasiiesienures, Kyo).

Knaccubuipopath ~ MHOTOTPAaHHUKM,  BbIOMpas ~ OCHOBaHUS /IS
KjJaccuduKaiuy  (BBIMYK/IbIe W HEBBITYK/Ible MHOTOTPAHHUKH, IIPaBU/IbHBIE
MHOTOTPaHHUKM; TIPSIMble ¥ HAaK/IOHHBIE TIPU3MBbI, Mapasl/ie/ler|e/bl).

OnepupoBaTh MOHATUSIMU: CEKYII[asi IVIOCKOCTh, CeUeHHe MHOTOTPAaHHUKOB.

OOBSICHATL TIPUHIIUITBI [TOCTPOEHMS CEUeHUH, UCTIOB3Ys1 METO/, CJIe/IOB.

CTpOUTb CeueHWsT MHOTOTPDAaHHMKOB METOJIOM  CJIeIOB,  BBITO/IHATh
(BBIHOCHBIE) TUIOCKHE UYEPTEeXH U3 PHUCYHKOB IPOCTBIX OOBEMHBIX (DUTYP: BH]
CBepxy, COOKy, CHU3Y.

PeliaTh 3aZiauy Ha HAXOXKJEHWE reoMeTpUUYeCKUX BEeJTMUMH 10 00pasijaM Wiu
aJIfOPUTMaM, TIPUMEHSIT W3BECTHbIe aHA/JIMTUUECKWe METOAbI TIPU  peIleHUuU
CTaHJAPTHBIX MaTeMaTHUeCKUX 3a/lau Ha BBIUMC/IEHHE PAaCCTOSIHUN MEeXIYy ABYMs



TOYKaMW, OT TOUKU [JO TpPsSAMOM, OT TOYKHA JO TIJIOCKOCTH, MEXIY
CKPeIUBAIOIIUMUCS TIPSIMBIMHU.

Periath 3a/lauu Ha HaXOK7eHWe TeOMeTPUUeCKHX Be/TMUMH 10 oOpasiiaM Wiu
aqropuT™MaM, TpUMeHsISi W3BeCTHble aHaJIUTUUeCKHue MeTO/bl TIpU pellleHUur
CTaHAAPTHBIX ~ MaTeMaTUYeCKUX 3aJlad Ha BbIUYMC/IEHWE YIJIOB  MEXAy
CKPEIUBAIOIIUMUCA MPSAMbIMUA, MeXJy TpPSIMOM U TUIOCKOCTBIO, MEXAy
TJIOCKOCTSIMM, [IByTPaHHBIX YTJIOB.

BbuncasTh 00bEMBI M TIUIOIIAZIM TIOBEPXHOCTEN MHOTOTPAaHHUKOB (ITpU3Ma,
ndpamMuzia) C TpyUMeHeHWeM (OpMY/; BBIYUC/ATb COOTHOLIEHUSI MEeXIY
TIJIOIIA/ISIMU TTIOBEePXHOCTel, 00béMaMu 110/J0OHBIX MHOTOTPAaHHHKOB.

OnepupoBaTh TOHATUSIMUA: CUMMETPUsI B TMPOCTPAHCTBe; LIEHTP, OCb WU
TJIOCKOCTb CUMMETPUU; LIEHTP, OCh U TJIOCKOCTb CUMMeTPUU (PUTYPHI.

M3BnekaTh, IIpeoOpa3oBbiBaTb W WHTEPIPETHPOBaTh HHGMOPMAIUIO O
MPOCTPAHCTBEHHBIX reoMeTpuueckux (Urypax, rpejicTaBJeHHYI0 Ha uepTeXkax U
PUCYHKaX.

[TpumeHsITb TeoMeTpUueckue (akThl [Jis pellleHUs CTepeoMeTprUUeCKUX
3a/1au, TIpe/IroJiaratolix HeCKObKO I1ar0B PellleHuUs], eC/id YC/I0BUsl TIpUMeHeHus
3a/laHbl B sIBHOM (hopMe.

[TpumeHsITb  TpOCTeMIlIe MporpaMMHble CpeiCTBA U 3/€KTPOHHO-
KOMMYHUKAI[MOHHbIE CUCTeMbI MPY pPellieHUH CTepeoMeTpuueCKuX 3aziau.

[TpuBOUTL TIpUMeEpPbI MaTeMaTUueCKUX 3aKOHOMEPHOCTeM B mMpupojie |
JKW3HM, pacIio3HaBaTh TpOsiB/ieHHe 3aKOHOB TeOMeTPUM B UCKYCCTRBeE.

[TpuMeHsITh TIOMy4YeHHble 3HAHWS Ha MPAKTUKe: aHaJM3UpOBaTh peasibHble
CUTyalldd W TPUMEHSTh U3yueHHble TOHATHUS B TIpoliecce TIOWCKa pelleHust
MaTeMaTuuecku C(HOpPMY/JUPOBAaHHOW TIpOO/eMbl, MO/Ie/TMPOBaTh peasibHbIe
CUTyalldd Ha s3blKe T'eOMeTpHH, WCC/Ie[OoBaThb TIOCTPOEHHbIe MOJielu C
WCTI0/Th30BaHUEM TeOMeTPHUUeCKHX MOHSATHI U TeopeM, arrapara ajareOphl; peiaTh
rpakTHUYeCKUe 3aflauk, CBsi3aHHbIe C HaXOXK/[eHWeM reoMeTpHUUeCKUX BeJTMUMH.

11 KJIACC

OmneprpoBaTh TIOHATUSMH: I[WIWHJPUUECKass TIOBEPXHOCTb, OOpa3syroIue
LUTHHAPUUECKOH  TIOBePXHOCTH;  LWIHMHAP;  KOHWYEeCKas  IOBEPXHOCTh,
oOpa3ytolire KOHHYeCKOl TTOBEPXHOCTH, KOHYC; c(hepruecKasi TOBEPXHOCTb.

Pacrio3HaBath Tesa BpailleHus (LAIUHAD, KOHYC, cdepa U 1m1ap).

OOBSACHATE CIIOCOOBI TIOSTYUeHUs TeJT BPall[eHHS.

KrnaccuduiimpoBaTh B3aUMHOe pacIioyioykeHre c(epbl U MI0CKOCTH.

OnepupoBaTh MTOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAHWE CErMeHTa, BhICOTa
CerMeHTa; I1apOBOM CJIOM, OCHOBaHMWE IIIapOBOTO CJ/I0si, BBICOTA 111apOBOTO CJIOS;
IIIaDOBOU CEKTOP.

Bblunciath  00BEMBI U IVION[AQJM  TIOBEPXHOCTEH Tea  BpalljeHus,
reoMeTpUUYeCKUX TeJl C puMeHeHreM (opmy.

OmneprpoBaTh TIOHATHSIMHA: MHOTOIDAHHMK, BIMCAHHBIM B cdepy U
OTMCAaHHBIA OKO/MO cdephl; cdepa, BOMCAHHAsE B MHOTOTPAHHUK WU TeJO
BpaIleHusI.

BLIUMCISTE COOTHOIIIEHUS] MEX[y TUIOMIA[sMH TIoBepxHOoCTell U 0O6BEMamMu
MOI00HBIX TeJl.

M306paxarts u3ydaemble GUTYPhl OT PYKH M C TIPUMEHEHHEM ITPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.



BbITIONMHATH (BBIHOCHBIE) TVIOCKHE YePTEXKU 13 PUCYHKOB TIPOCTBIX 00BbEMHBIX
¢buryp: Buz cBepxy, COOKY, CHH3y; CTDOUTb CeUeHUs Tesl BpalljeHuUs.

3BnekaTh, WHTEPIIPETUPOBATH W TpeoOpa3oBbiBaTh HHMOPMAIUIO O
MPOCTPAHCTBEHHBIX reoMeTpuueckux (Urypax, rpejicTaBJeHHYI0 Ha uepTeXkax U
PUCYHKaX.

OmnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINO/IHATL ~ [IeHICTBUSL  C/IO)KEHUSI BEKTOPOB, BbIUMTAHUSI BEKTOPOB U
YMHO)KeHHSI BeKTOpa Ha UMC/I0, 00bACHATh, KAKUMU CBOMCTBAMU OHU 00/1a/IafoT.

[TpuMeHSITh TIpPaBU/IO Tapasieenuresa.

OnepupoBaTh MOHATUSMU: /1eKapTOBbI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MO/Iy/b BEKTOpA, PaBeHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpPa, YToJ MeXAy
BEeKTOpaMHU, CKaJispHOe MPOU3Be/leHre BeKTOPOB, KO/UIMHeapHble U KOMILJIaHApHbIe
BEKTODBI.

HaxoauTb cymMMy BeKTOPOB Y MPOM3Be/leHe BeKTOpa Ha UKC/IO, YTO/I MEXAY
BEKTOpaMH, CKa/sipHOe TIpOoM3Be/leHhe, pacKaafibiBaTb BEKTOpP TI0 [JBYM
HEeKOJI/TMHeapHbIM BEKTOpaM.

3a/1aBaTh TMJIOCKOCTb YpaBHEHUEM B [IeKapTOBOI cUCTeMe KOOP/UHAT.

[TpumeHsITb TeoMeTpUueckue (akThl [Jis pellleHUs CTepeoMeTprUUeCKUX
3a/1au, TIpe/IroJiararolix HeCKObKO I1ar0B PellleHuUs], eC/id YC/I0BUsI TIpUMeHeHus
3a/laHbl B IBHOM (hopMe.

Pemath mpocTeliliiie reoMeTpuueckrde 3alauM Ha TIPUMeHeHUe BeKTOPHO-
KOODJIMHaTHOTO MeTo/ja.

Pemiath 3aZlaud  Ha /Jl0Ka3aTe/bCTBO MaTeMaTUYeCKUX OTHOIIeHUWN U
HaxOK7ieHre TeOMeTPHUeCKHX BeTMUrH 10 obpasijaM WK aaropyuTMam, TIPUMeHsIs
M3BeCTHbIe MEeTO/IbI TIPU pellleHWY CTaHJapPTHBIX MaTeMaTuyeCKUX 3ajjau.

[TpumeHsITb  TpPOCTeMIlIe MporpaMMHble CpeiCTBA U 37€KTPOHHO-
KOMMYHUKAI[MOHHbIEe CUCTeMbI MPU pPellieHUH CTepeoMeTpuueCKuX 3aziau.

[TpuBOUTH TIpUMeEpPbI MaTeMaTUueCKHUX 3aKOHOMEepPHOCTeM B mMpupojie |
JKW3HM, pacIio3HaBaTh TPOsiB/ieHHe 3aKOHOB TeOMeTPUM B UCKYCCTRBeE.

[TpuMeHsITh TIONy4YeHHble 3HAaHWS Ha MNPAKTUKe: aHaJM3UpOBaTh peasibHble
CUTyalldd W TPUMEHSTh U3yueHHble TOHATHS B TIpoliecce TIOWCKa pelleHust
MaTeMaTuuecku C(HOpPMYJTUPOBAaHHOW TIpOOJeMbl, MO/Ie/TMPOBaTh peasibHbIe
CUTyalldd Ha s3blKe T'eOMeTpHH, WCC/Ie[oBaTb TIOCTPOEHHbIe MOJielu C
HCTI0/Th30BaHUEM TeOMeTPHUUeCKHX MOHSATHI M TeopeM, arrapara ajareOphl; pelaTh
rpakTHUYeCKUe 3aflauk, CBsi3aHHbIe C HaXOXK/[eHWeM reoMeTpHUUeCKUX BeJTMUMH.

TEMATNYECKOE IVIAHUPOBAHUE

10 KJZTIACC
KosnuecTBo yacoB
No HaumeHnoBaHue pa3jenoB JJIeKT
KoHTpo/bHBIE IIpakTHueckue
n/m | 4 TeM NporpaMmabl Bcero odpa3
padoThI padoThI
1 BBe/ieHre B CTEPEOMETPHIO 10
[IpsiMble U IJIOCKOCTH B
TIPOCTPaHCTBe.
2 pocIp 12 1
[TapanienbHOCTB TIPSIMBIX U
TIJI0CKOCTEN




[leprieHAUKYJIAPHOCTD
NIPSIMBIX M [JIOCKOCTeH

12

YIibl MeXIY TIPSMBIMA U
TIJIOCKOCTSIMU

10

MHOrorpaHHUKu

11

OO6bEMBI MHOTOTPAHHUKOB

N | oo A~

IToBTOpEHUe: ceueHus,
PaCCTOSIHUS U YIIbl

= == =

OBIIEE KOJIMYECTBO YACOB

I10 [TPOI'PAMME

68

11 KJTACC

Ne
n/m

HaumeHnoBanue

KoiuuecTBo yacoB

pasfie/ioB U TeM
NpOrpaMmbl

Bcero

KoHTpo/1bLHBbIE
padoThI

IIpakTHyeckue
padoThI

J/IeKTpo
o0pa3oB

Tesa BpanjeHus

12

OO0BEMBI Te

5

BexTops! 1
KOOD/JJVHAThI B
TIPOCTPAHCTBe

10

IToBTOpEHUE,
0b00111eHMe,
cucTeMaTHu3aLs
3HaHUU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34

IIOYPOYHOE IVIAHWMPOBAHUE
10 KJIACC

Ne
n/
1

Tema ypoka

KonanuecTBO Uacos

Bcero

KonTpoibHbIe
padoThI

IIpakTH4yeckue
padoThI

Mara
U3yYeHHs

OCHOBHBI€E TIOHATHSA
CTepeoMeTpHU: TOUKa,
Tripsimasi, TJI0OCKOCTb,
rpocTpaHcTBo. [IpaBusa
n300pa)keHNst Ha PUCYHKaX:
1300pakeHUsI TIJIOCKOCTEH,
Triapasisie/IbHbIX TPSIMbIX

06.09.2023




(oTpe3KoB), cepeivHbI
OTpe3Ka

ITonsATHSA: epecekaroLecs
IIJIOCKOCTH, TepeceKaroluecs
rpsiMasi ¥ IJIOCKOCTh

07.09.2023

ITonsiTUS: IepecekaroLuecst
IIJIOCKOCTH, TepeceKarolyecs
rpsiMasi ¥ IJI0CKOCTh

13.09.2023

3HAKOMCTBO C
MHOTOI'PaHHUKaMH,
r300pakeHue
MHOTOI'PaHHUKOB Ha
PUCYHKaX, Ha MPOeKLMOHHBIX
yepTekax

14.09.2023

HauanbHble cBefieHus 0 KybOe
Y MpaMyzie, X pasBeépTKU U
Mogenu. CeueHus
MHOT'OTPaHHUKOB

20.09.2023

HauanbHble cBefieHus 0 Kybe
Y TIMpaMu/ie, UX pasBEPTKU U
Mogenu. CeueHus
MHOTOI'PaHHUKOB

21.09.2023

ITousaTue 06
aKCMOMAaTU4eCKOM
MIOCTPOEHHH CTePEeOMEeTPHUH:
AaKCHOMBI CTEPEOMETPHHU U
C/IeCTBUS U3 HUX

27.09.2023

IToustue 06
aKCHOMAaTU4e CKOM
TOCTPOEHUU CTEPEOMETPUH:
aKCHOMbI CTEPEOMETPHH 1
C/Ie[ICTBUS U3 HUX

28.09.2023

ITousTue 06
aKCHOMAaTHueCKOM
TIOCTPOEHUH CTEPEOMETPUH:
AaKCHOMBI CTEPEOMETPHUHU U
CJIeICTBUSI U3 HUX

04.10.2023

10

ITousaTue 06
aKCMOMAaTh4e CKOM
MIOCTPOEHHH CTePEOMEeTPHUH:
AaKCHOMBI CTEPEOMETPHHU U
C/IeICTBUS U3 HUX

05.10.2023

11

BsaumHoe pacrionoxxeHve
TMIPSIMBIX B MIPOCTPAHCTBE:
repeceKaroimecs,
rapa’sizieJibHble U

11.10.2023




CKpelMBAOLMecs MpsiMble

12

[TapannenbHOCTb NPSMBIX U
TJIOCKOCTEN B MPOCTPAHCTBe:
rapa’isieJibHble MpsiMble B
MPOCTPAHCTBE;
rapasuieqlbHOCTb TPEX
TIPSIMBIX

12.10.2023

13

[MTapanyienbHOCTb MPSIMBIX U
TIJIOCKOCTEH B MPOCTPAHCTBeE:
[TapanienbsHOCTD TIPSIMOM U
TIJIOCKOCTH

18.10.2023

14

YIJTbI ¢ COHAIpaB/IeHHBIMU
CTOPOHAMU

19.10.2023

15

Yron Mexzy NnpsiMbIMH B
IIPOCTPaHCTBe

25.10.2023

16

Yron Mexzy NnpsiMbIMU B
IIPOCTPaHCTBe

08.11.2023

17

[TapannensHOCTH
TJIOCKOCTeM: mapasiienbHble
TIJIOCKOCTH

09.11.2023

18

CBolicTBa napa’ie/bHbIX
TIJI0OCKOCTeN

15.11.2023

19

[Tpocreimme
IIPOCTPAHCTBEHHbIE (PUTYDBI
Ha TUIOCKOCTH: TeTpaszp, KyO,
niapasiiesnenures

16.11.2023

20

[TocTpoeHue ceueHuit

22.11.2023

21

ITocTpoeHue ceueHU

23.11.2023

22

KoHTposibHast paboTa 1o Teme
"[IpsiMble ¥ TIJIOCKOCTU B
MIPOCTPaHCTBe.
[TapanienbHOCTb NPSIMBIX U
MJI0CKOCTeN"

29.11.2023

23

[TeprieHAMKYIAPHOCTD
NIPSIMOM U TIOCKOCTH:
NeprieHJVKY/ISIpHbIE IIpsSIMble
B [IPOCTPAHCTBe

30.11.2023

24

[Ipsimble napasiiesibHble U
neprieHJuKy/sIpHbIE K
TIJIOCKOCTH

06.12.2023

25

[TpsiMble napasuienibHble U
neprieHVKy/IsIpHbIe K
TJIOCKOCTH

07.12.2023

26

IIpusHak
NepreHVKY/IIPHOCTH
NIPSIMOM Y IJIOCKOCTH

13.12.2023




27

[IpusHak
TNepreHJUKY/IIPHOCTH
MPSIMOM U MJIOCKOCTHU

14.12.2023

28

Teopema o npsiMoi
NeprieHUKy/IIPHON
IJIOCKOCTH

20.12.2023

29

Teopema o0 npsiMoit
neprieHJVKy/IsIPHOM
TIJIOCKOCTH

21.12.2023

30

Teopema o npsiMou
nepreH Ky PHON
TJIOCKOCTH

27.12.2023

31

[TeprienAVKyp U
HaKJIOHHBIE: paCCTOsIHUE OT
TOYKH [0 TVIOCKOCTH,
paccTosiHKe OT MPSMOU [0
IJIOCKOCTH

28.12.2023

32

[TeprieHauKyIsAp U
HaKJIOHHbIE: pacCTOSIHUE OT
TOYKH [0 TJIOCKOCTH,
paccTosiHUe OT MPsSIMOM [0
TIJIOCKOCTH

10.01.2024

33

[TeprienauKysisp u
HaKJIOHHbIE: pacCTOsIHUE OT
TOUKHU [J]0 TVIOCKOCTH,
paccTosiHie OT MPSIMOU [0
TJIOCKOCTH

11.01.2024

34

[TepnenuKysnsip u
HaKJIOHHBIE: paCCTOsIHUE OT
TOYKH J10 TUIOCKOCTH,
pacCTosiHKEe OT MPSMOU [0
IJIOCKOCTH

17.01.2024

35

YT/ibl B IPOCTPAHCTBE: YT/
MeXy MpsIMOi 1
TIJIOCKOCTBIO

18.01.2024

36

JByrpaHHbIN yroj, TUHeUHbIN
yToJ1 IByTPaHHOrO yI/ia

24.01.2024

37

[IByrpaHHbII yros, TUHeHHbIN
yros ABYTPAaHHOTO yIJia

25.01.2024

38

[TeprieHAUKYIAPHOCTD
MIJIOCKOCTEN: MMPU3HAaK
NeprIeHJUKY/ISIPHOCTH IBYX
TIJI0OCKOCTeN

31.01.2024

39

[TeprieHAMKYIAPHOCTD
IJIOCKOCTeM: PU3HaK
TIepreHUKY/ISIPHOCTH IBYX

01.02.2024




IJIOCKOCTeH

40

[TeprieHAVKYISIPHOCTD
IIJIOCKOCTEN: MPU3HAaK
TMepreHUKY/ISPHOCTH IBYX
TIJIOCKOCTeN

07.02.2024

41

Teopema 0 Tpéx
TrieprieHINKYyJisipax

08.02.2024

42

Teopema o Tpéx
TepreHAuKYy/Isipax

14.02.2024

43

Teopema o0 Tpéx
NepreHUKY/IsIpax

15.02.2024

44

KonTtponbHas pabora 1o
TeMam
"[leprieHVKY/IIPHOCTD
TMPSIMBIX U TIJIOCKOCTeN" 1
"YIibl MeXy NPAMBIMU U
IIJIOCKOCTAMU"

21.02.2024

45

IlonsTue MHOI'OI'paHHMKa,
OCHOBHBI€ 3/71IeMeHTbI
MHOI'OI'DAHHHMKA, BBIITYKJIbIE U
HEBBIITYKJ/IbIE
MHOI'OI'DAHHUKH; pa3BépTKa
MHOIOrpaHHHKa

22.02.2024

46

HPI/IBMaI N-yroJjibHad rpuru3Ma,
'PpaH ¥ OCHOBAHMS IIPHU3MBI;
npsAMast U HAKJIOHHAsA
MMPU3MBI; OOKOBas 1 IT0/IHas
IMMOBEPXHOCTH IMPU3MBI

28.02.2024

47

[Tapannenenurnes,
TMPSIMOYTOTbHBIN
rapasuiesienurief; U ero
CBOMCTBa

29.02.2024

48

[Iupamuga: n-yrosbHas
rnvpamu/ia, rpaHu u
OCHOBaHUWe MUPAMU/bI;
OOKOBasi U TT0JTHAs
MOBEPXHOCTb MUPaMU/IbI;
TIpaBU/IbHAs U yCeuBHHas
nvpamu/ia

06.03.2024

49

IIpaBunbHLIE
MHOT'OTPDaHHUKU: TIOHSTHE
TNPaBU/IbHOTO
MHOI'OTPaHHUKA; MpaBU/IbHAs
Tpy3Ma Y NpaBU/IbHAas
MpaMuza; TpaBUIbHas
Tpeyro/ibHasi MpamMu/ia u

07.03.2024




TIPaBWJILHBIN TeTpaszp; KyO

50

IIpencraBnenuve o
TPaBUJIbHBIX
MHOT'OI'PaHHUKAX: OKTaszp,
JIOZleKas/p Y UKoCasfp.

13.03.2024

51

CuMmeTpusi B MIPOCTPAHCTRE:
CUMMeTPHSI OTHOCUTEIBHO
TOYKHU, TIPSIMOM, TI/I0CKOCTH.
OnemMeHTbl CHMMETPUU B
nupamMuziax,
rapa’siiesnenuriesax,
MPaBU/IbHBIX
MHOTOIPaHHUKaX

14.03.2024

52

BriuniciieHue 3/1eMeHTOB
MHOTOTPaHHUKOB: PEbpa,
JIarOHaJ/Iv, yIJibl

20.03.2024

53

[Tnoraab 60KOBOM
MOBEPXHOCTHU U MOJTHOU
TIOBEPXHOCTHU TIPSIMOM
TIPU3MBI, TUIOIIAZb
OCHOBAaHHH, Teopema 0
OOKOBOI TTOBEPXHOCTH
TIPSIMOM TIPU3MBI

21.03.2024

54

[Tnoraabs 60KOBOM
TIOBEPXHOCTHU Y TIOBEPXHOCTH
TIPaBUIBHOM MUPAMU/IBI,
TeopeMa O TUIoIa 1 OOKOBO
NOBEPXHOCTH yCeUEHHOU
TTUPaMU/IbI

03.04.2024

55

KonTtponbHas pabora 1o teme
"MHOrorpaHHUKN"

04.04.2024

56

ITousiTre 006 0O0BLEME

10.04.2024

57

OO6BEM TUPaMU/IBI

11.04.2024

58

O0BEM TMpaMuU/ibI

17.04.2024

59

OO6BEM NTUpaMU/IbI

18.04.2024

60

OO6BEM TUPaMU/IBI

24.04.2024

61

OO06BEM NPH3MBI

25.04.2024

62

OObBEM MPU3MBI

02.05.2024

63

OO0BEM MPH3MBI

08.05.2024

64

KoHTposibHast paboTa 1o Teme
"O06BEMBI MHOTOTPDAHHUKOB"

e L I I R

15.05.2024

65

IToBTOpEHue, 06006IIEHHE
cucTeMaTh3aLys 3HaHUM.
[TocTpoeHue ceueHuii B
MHOTOTDaHHUKE

16.05.2024




[ToBTOpeHUe, 06001eHKE
cUcTeMaru3aLus 3HaHUH.
Borunciienue pacCTosiHUM:
MeXJy JByMs TOUKaMH, OT
TOUKHU [I0 NIPSIMOM, OT TOUKH
[0 TUIOCKOCTH, MeXZy
CKPeLMBAIOLLUMUCS
NIPSMBIMU

66 1 22.05.2024

Ntorosast KOHTpoJIbHAsA

1 1 23.05.2024
pabota

67

[ToBTOpEHME, 06001IEHNE
CcHUCTeMaTh3aLus 3HaHUM.
Brruricsienue yrioB: Mexay
CKPEIVBAIOLAMUCS
TIPSIMBIMH, MKy TIPSIMOU U
TIJIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJIOB MEXY
TIJIOCKOCTSIMU

68 1 29.05.2024

OBUIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 68 > 0

11 K/TACC

N KomnuecTBO uacoB
o

n/ | Tema ypoka Beero KoHTpo/bHbIE IIpakTH4YecKkue
n padoTsI padoThbI

Hara
U3yUueHUs

Cdepa u 1ap: 1jeHTp,
pajuyc, AvameTp; 1
TUIOLIA/[b TIOBEPXHOCTH
cepsl

B3aumHoe

pacriosioykeHre cepbl U
IIJIOCKOCTH; KacaTe/IbHas 1
TJIOCKOCTH K cepe;

niomab chepbl

N3o06paxenue chepol,
I1apa Ha TUIOCKOCTH. 1
CeueHus 1mapa

umuHapuueckas 1
MOBEPXHOCTb,
obpa3sytoiiye
LIATUHApUYe CKOM
MOBEPXHOCTH, OCh
LATUHApUUe CKOM




TIOBEPXHOCTHU

LHvnvuap: ocHOBaHUA U
OOKOBast TOBEPXHOCT,
obpa3yrolijasi ¥ 0Ch;
TI0IaZib OOKOBOH U
TI0JTHOM TIOB@PXHOCTHU

V300pakeHue 1[UIMHAPA
Ha MI0CKOCTH. Pa3BépTka
unirHapa. CeyeHust
UUAIMHAPA (TIJI0OCKOCThIO,
rapasuie/ibHOM WiIn
repreHJUKy/IsIPHON OCH
LMTMH/PA)

Konnueckas
TIOBEPXHOCT,
obpa3yrorye
KOHHYEeCKON
TOBEPXHOCTH, OCb U
BepIIMHA KOHUYeCKOU
TIOBEPXHOCTHU

Konyc: ocHoBanue 1
BepIIMHA, 00pa3syroias v
0Cb; TuIoLIab H0KOBOH U
TMOJIHOW TTIOBEPXHOCTU

YceuéHHbBIM KOHYC:
obpa3yroliye 1 BbICOTa;
OCHOBaHUsI U OOKOBast
TIOBEPXHOCTD

10

N306pakeHre KOHyca Ha
IJIOCKOCTH. Pa3Béprka
KOoHyca. CeueHus1 KOHyCa
(M/10CKOCTHIO,
rapasuie/lbHOM
OCHOBAHHIO, U
IIJIOCKOCTBIO,
MpOXOZAsiIel uepes
BepILYHY)

11

KomOuHarms e
BpallleHus U
MHOTOT'DaHHUKOB

12

MHororpaHHuk,
OIMCaAHHBIN OKOJIO
cdepsl; cdepa,
BITMCAHHAas B
MHOTOTPaHHUK WU/IU B
TeJIO0 BpallleHUs]




13

ITougTtue 06 oOBEMe.
OCHOBHBIE CBOMCTBA
00BEMOB Ten

14

O0BéM UIMHAPA,
KOHyCa

15

OO0OBéM 11apa M II0Mab
cdepsl

16

[Togo6HbBIE Tea B
TIPOCTPAHCTBE.
CooTHo1eHus Mexny
TUIOL[A/ITMU
TOBEPXHOCTEH,
00bEMaMHM TTOJJ0OHBIX TeJl

17

KoHTposbHast paboTa 1o
TemaM "Tesa BpaujeHus"
u "O06beMbl Ten"

18

BekTop Ha TJI0CKOCTHU U
B IPOCTPAHCTBE

19

Cno)xeHue U BbIUMTaHHE
BEKTOPOB

20

YMHOXeHHe BeKTopa Ha
YUCIIO

21

PasnoskeHue BeKTopa 1o
TPEM HEeKOMIL/IaHAPHBIM
BekTOopaM. IIpasuio
rapaJuiesienunesa

22

Peruienue 3azay,
CB$I3aHHBIX C
rpyUMeHeHreM TTPaBU/I
JIeliCTBUM C BeKTOpaMu

23

[IpssmoyronbHas cucreMa
KOOpZMHAT B
IIPOCTPaHCTBe.
KoopauvHate! BekTOpa.
[TpocTeiimme 3agauu B
KOOpZMHATax

24

Yron mexxay BeKTOpaMH.
CkassipHoe
TIpOU3Be/ieH1e BeKTOPOB

25

Brrunciienue yrnos
MeXAy MPSMBIMU U
TIJIOCKOCTSIMU

26

KoopavnartHo-
BEKTOPHBIU MeTO/, [pY
pelleHun
reOMeTpUYeCKUX 3a7a4




KoHTposbHast paboTa 110
Teme "BeKTophl U
KOOpZJWHATHI B
MPOCTpPaHCTBe"

27

[ToBTOpeHMe, 06001eHIE
Y CHCTeMaTu3alus

3gaHuii. OCHOBHLIE
28 1

burypsl, GakThbI,
TeopeMbl Kypca

IMJIaHUMETPUUN

[ToBTOpEHME, 06001IEHIE
U CHCTeMaTH3aLust

3gaduii. OCHOBHELIE
29 1

¢burypsl, GakThl,
TeopeMbl Kypca

IJIaHUMETPUUN

[ToBTOpEHME, 06001IEHE
Y CHUCTeMaTH3aLus

30 3HaHUM. 3aJauu 1
TUIAHUMETPUH U METO[bI
WX pelieHust

[ToBTOpeHMe, 06001eHME
Y CHCTeMaru3alys

31 3HaHWM. 3ajaun 1
IJIaHUMETPUU U MeTOZbI
VX pelIeHus

IToBTOpEHuUe, 06006ITIEHHE
Y CHCTeMaTH3al[ust

3HaHuH. OCHOBHEIE
32 1

¢urypsl, ¢akThl,
TeopeMbl Kypca

CTepeoMeTpUU
33 WToroBast KOHTPO/IbHAS 1 1
pabora
[ToBTOpEHue, 06001eHIEe
34 Y CUCTeMaTH3aLus 1
3HaHUU
OBILIEE KO/JIMYECTBO 34 3 0
YACOB T10 ITPOT'PAMME

YYEBHO-METOAUYECKOE OBECIIEUEHUE OBPA30BATE/IBHOI'O
IIPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IVJI1 YYHEHUKA




METOJUYECKHUE MATEPUAJIbI VI YUUTEJIA

IO ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETH
NHTEPHET

Poccuiickast aneKTpoHHas 1iikosa. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«SIapekc. Yue6HUK» https://education.yandex.ru/home/

«fIKnacc» . https://www.yaklass.ru/
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