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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpeaHero oo1ero oopasoBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TPEeOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOPa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

B paboueit mporpamme ydeOHOTO Kypca «l'eoMeTpus» BKIIOUYCHBI IEJICBhIC
OPUEHTHPBHI W3  MPOTpaMMa BOCTIHTAaHWs OOYYaIOIIUXCS Ha yPOBHE CPETHETO
obmero obpazoBanuss MKOY COIIl c. MarBuHyp. KOTOpbIEe ONpenesieHbl B
COOTBETCTBHHM C HWHBAPUAHTHBIM COJEP)KAaHUEM BOCIUTAHHS OOYYArOIIMXCS Ha
OCHOBE POCCHUHCKHX 0a30BBIX (TpakKIaHCKHUX, KOHCTHTYIIMOHATBHBIX) IICHHOCTEH.
Onu oOecrneunBalOT €JUHCTBO BOCHHUTAHHS, BOCIUTATEIBLHOTO MPOCTPAHCTBA U
BKJTIOYAIOT CIICAYIONINE IICHHOCTH HAYYHOTO MTO3HAHMS:

- TO3HAaBaTeNbHbIE HHTEPECHI, AKTUBHOCTH, JTI0O03HATEILHOCTD U
CaMOCTOSATEILHOCTh B TIO3HAHUU, HHTEPEC U YBAKEHUE K HAYYHBIM 3HAHUSIM,
HayKe;

- TIepBOHAYAJIbHBIC MPECTABICHUS O MPUPOIHBIX U COIIMATBHBIX O0BEKTAX,
MHOT000pa3uu 00BEKTOB M SBJICHUN MPUPOIBI, CBA3H KHBOW M HEXKUBON
IPUPOJIbI, O HAYKE, HAYYHOM 3HAHUU;

- TMepBOHAYAJIbHbIC HABBIKM HAOIOICHUA, CUCTEMATHU3AI[H U OCMBICIICHUS
OTIbITA B €CTECTBEHHO-HAYYHOUN M TyMaHUTApHON 00JACTAX 3HAHUS

U OHH YUYTCHBI B OIIPCACIICHHUH BOCIIMTATCIIBHBIX 3a1d44 YPOKa.

HEJIM U3YYEHHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca T€OMETPUM Ha YPOBHE CpEIHEro oOIlIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOYy4YEHUSI T€OMETPUM B HAMpPaBICHUHM JUYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (GopMHUpPOBaHUS (YHKIIMOHATHHOW MaTEeMaTHYECKON
IPAMOTHOCTH, U3YUYEHHUSI JPYTUX YUEOHBIX TUCUUIUIMH. Pa3BuTHe y 00ydaronmxcs
MPAaBWIBHBIX IPEICTABICHUN O CYIIHOCTH M IPOUCXOXKIAECHUH T€OMETPUUYECKUX



a0CTpaKlUii, COOTHOILICHUH PEATBLHOTO U HJCAIBHOr0, XapakKTepe OTPaKeHUs
MaTEMaTUYECKOM HAyKOW SBJICHUM U TMPOLECCOB PEAIbHOrO MHUpPaA, MECTe
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUaluXcs, a TaKXKEe KA4eCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBasieTcs oAHUM M3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHusA, Tak Kak O0ECHeYrMBaeT BO3MOXKHOCTb HM3YUYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wMbIUIeHHE, (GOPMUPYEMOE TMPU H3YUYCHHH OOYYarOIIMMUCS
MOHSITUWHBIX OCHOB T€OMETPUU U MIOCTPOSHUHU 1IETIOUKH JIOTUYECKUX YTBEPIKICHUM
B XOJI¢ pEIICHUS TeOMETPUYECKUX 3aJlady, YMEHUE BBIIBUTAaTh U OIMPOBEPraTh
TUTIOTE3bl HEMOCPEJACTBEHHO MCIOJIB3YIOTCS TPU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (HU3UKH.

YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO
BCeX OO0JacTAX JeATEeNbHOCTU 4esnoBeka. OpUeHTalus 4eioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJIMMOE YCJIOBHUE €ro COIHalbHOro ObITHs, ¢dopma
OTPaXEHUSI OKPYXKAIOIIET0 MHUPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  AelcTBUTENbHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamMu OO0BEIMHSIET pa3Hble BHUAbl y4eOHOM U TPYIOBOH JESITEIBHOCTH,
ABJIAETCS OJHUM U3 MPOPECCHOHATBHO BAXKHBIX KAaueCTB, MOITOMY aKTyalbHa
3amaya (popMuUpoBaHMS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJICOTOBKE K MPAKTUYECKOM NESITEIbHOCTH TI0 MHOTUM HaIPaBIICHUSM.

Llens ocBoenus mnporpammbl ydueOHoro kypca «['eomerpusi» Ha 06a3oBoM
ypoBHEe o00yueHHUs — oO0meo0pa3oBaTelbHOe H OOIIEKYJbTYPHOE pa3BUTHE
oOydJaromuxcs  4yepe3  Oo0eCleYeHHEe  BO3MOXKHOCTH  NPUOOpETeHHS U
WCIOJIb30BAHUS CHCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAHUW U JCHUCTBUH,
cnenuUIHBIX TEOMETPHH, BO3MOXXHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
10 CIEUUATIBHOCTSAM, HE CBSA3aHHBIM C NMPUKIAJIHBIM HUCTIOJIb30BAHUEM I'€OMETPUHU.

[Iporpamma mo rTeoMeTpuu Ha 0a30BOM ypOBHE TIpeIHAa3HA4YeHA IS
OoOy4JarommXxcs CpeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUNTEIBHBIX 3aTPYAHCHHM
Ha ypOBHE OCHOBHOTrO 00I1ero odpa3oBanusa. TakuM oOpa3zoM, oOydaromiuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEeMATHUYECKHE YMEHUS, CBS3aHHBIC
co crmenuPuKOl TEOMETpHH W HEOOXOJUMBIE ISl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh H3yYUTh T€OMETpPHUIO Ooee
riyOOKO, €Clii B JaJdbHEHIIEeM BO3HMKHET HEOOXOIUMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPOPECCUOHATILHON JIEITEIIbHOCTH.



JlocTikeHne 1enu OCBOEHHS MpOrpaMMbl OOECIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [lpuopureTHbIMM 3amayaMu  OCBOEHHs  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

 popMUpOBaHUE NIPEACTABIECHUS O TEOMETPUH KaK 4YaCTU MUPOBOM KYJIbTYpPBI
Y OCO3HAHHE €€ B3aMMOCBSI3HU C OKPYKAIOIIUM MUPOM;

o popMUpOBaHHE MPEICTABIECHUS O MHOTOIPAHHUKAX M TeJaX BPAILlEHUs Kak
0 B@XHEHIIMX MATEMAaTHUYECKUX MOJEIAX, IMO3BOJIIOLIMX OINKCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHHE YMEHHMS PACIIO3HABATh HA YEPTEKAX, MOJIEISAX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKH U TEJa BPAILCHUS;

e OBJIQZICHUE METOJAaMHU pEUICHUs 3aJa4 Ha MOCTPOCHHUS HAa H300paKeHMSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e popMUpOBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHATHSIMHU O
MHOI'OTpaHHUKaX M TeJlaX BPAlllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQZICHUE aJTOPUTMaMU pEIIeHUs] OCHOBHBIX TUIOB 3aj1a4y; (OopMUpOBaHHE
YMEHUS TMPOBOAUTH HECIOXKHBIE J0KA3aTElIbHbIE PACCYyXACHUS B XOHAE
pelieHns CTEpEOMETPUYECKMX 3aJad W 3aJad ¢ [paKTUYECKUM
COJIEp/)KaHHEM;

e Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00ywaroumxcs,
NO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, KpUTUYHOCTHU
MBIIICHHUS;

e popMupoBaHue (PYHKIMOHAIBHOW IPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
yYMEHHE Pacro3HaBATh MPOSIBICHUS T€OMETPUUYECKUX MOHSITHH, 00bEKTOB
Y 3aKOHOMEPHOCTEN B PEAJIbHBIX )KM3HEHHBIX CUTYAIUSX U NIPU U3yYECHUU
IpyruX  y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, PopMyIUpOBaTh UX HA A3BIKE TEOMETPHUH U CO3/1aBaTh
FEOMETPUYECKUE MOJENIH, NPUMEHATh OCBOEHHBI TI€OMETPUUYECKUI
arrapar U1 pelLIeHus [IPAKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATH U OLICHNUBATH IIOJIYYEHHBIE PE3YIIbTATHI.

OTnMYNTENPHON OCOOEHHOCTBIO MPOTPaMMBI SIBISIETCSI BKIIOUEHHE B KypC
CTEPEOMETPUM B Hadalle €ro M3y4YeHMs 3aJay, pellacMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIMPYET NMPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YUYEHHUIO IIPEAMETA.

[Ipennourenne OTHAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUS, TO
€CTh TEOPETUYECKHUE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIAMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydJalmuxcsi B Kypce CTEPEOMETPHM IPOBOIAUTCA 3a CUET pelmeHus 3aaad Ha



CO3/IaHME  TPOCTPAHCTBEHHBIX OOpa3oB M  3adad Ha  OINEpUpOBaHUE
MpoCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a HPOBOAUTCS C OMOPOM Ha
HarJsIHOCTh, a OIEpUpPOBaHHME O0Opa3oM — B YCIOBHUSIX OTBJICUEHHUS OT
HATJISTHOCTH, MBICJICHHOTO U3MEHEHHSI €70 UCXOHOTO CONEeP KAHU.

OcHOBHBIE cozepKaTeNbHble TUHUU Kypca «l'eomerpum» B 10-11 kimaccax:
«MuororpaHHuku», «IIpsmMble U MIOCKOCTH B MPOCTpaHCTBEY», «Tena BpamieHus»,
«BexTopsl U KOOpAWHATH B MpocTpaHcTBe». DopMUpPOBaHHE JTOTHUECKUX YMEHHH
pacmpesensercss He TOJIbKO IO COJEp)KaTeNbHBIM JUHUSAM, HO M IO TojaaM
o0y4eHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM
OCBOEHHMsS pabodeil TporpamMmbl, pacHpefeN€éHHBIM 10 ToAaM OOy4YeHWs,
CTPYKTYpUPOBAHO TakUM O0pa3oM, dYTOOBI OBJIAJECHHE TE€OMETPUUYCCKUMHU
MOHATUSMU W HaBBIKAMH OCYIIECTBIISUIOCH TIOCIEIOBATEILHO M TIOCTYMATEIbHO, C
COOJTFO/ICHHEM TPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKJIFOYAJIHCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX TMPEACTABICHUN OOYJaroIMUXCs, pacIiupss H
yrayOssisi €€, o0pasysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun orBoauTcs 2 yaca B Hexento B 10 knacce u 1 yac B
Henento B 11 kimacce, Bcero 3a aBa roga oOydenust - 102 ydeOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: NApPAJUICIBbHBIE IIPsAMbIE B  IPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOW U IUIOCKOCTH, TEOopeMa O MpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  MJIOCKOCTH,  HpoeKuus  GUrypsl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS MIOBEPXHOCTh MUPAMHU/Ibl; IPaBUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’rap; Kyo. IlpeacraBneHwe O NpPaBUIBHBIX MHOTOTPAHHHMKAaX: OKTadp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MIom@aau yceu€HHoi mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYCCKOW TMOBEpXHOCTH. [lunmuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yroIias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumnuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas IMIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (MapayieIbHO M TEPHEHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4yucio. Pa3noxxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroi Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO]1 npu peLIeHUH reOMETPUUECKUX 3azay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro mpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIIEMY POCCUMCKON MaTEMAaTHUKH, IECHHOCTHBIM OTHOIIIEHHEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEMN POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYEeCKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPHUMEHATh MaTeMaTHYSCKUE 3HAHHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHUE, COATaHCHUPOBAHHBIN PEXKHUM 3aHATHNA U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  MPoPECCHOHANBHOW  JAESATEIBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUM BCEH JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpembl, OCO3HAaHWEM TJIOOAJBLHOTO XapakTepa OSKOJOTHUYECKHX TpoOJIeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JUJISI PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBIBJIATh U XapaKTEPU30BaTh CYIECTBCHHBIC MPU3HAKA MATEMATHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH; (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIPUHUMATH,  (OPMYIHPOBATH ¥  MPeoOpa3oOBbIBATh  CYXKICHHUS:
YTBEpJIUTEIbHBIE W OTPUIATEIbHBIC, CAMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABJIATH ~ MaTEMaTHYECKME  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€TIATh BBIBOJbBI C HCIIOJIB30BAHUEM 33aKOHOB JIOTHMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MNPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpaTh crnoco0 pelnieHus y4yeOHOW 3ajayu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

¢ ICIIOJIB30BaTh BOMPOCHI KaK HCCIEJOBATEIbCKUNH HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBIICHUA,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

 CAMOCTOSITENIBHO (HOPMYJIMPOBAaTh O0OOIIEHNUS M BBIBOABI MO pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCA, a TaKKE BbLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBISIBJIATH A€(PUINUTHI MHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX Ul OTBETa Ha
BOIPOC U JUJIS PELICHUS 3a]1a4H;

* BBIOMpATh HHPOPMAIUIO U3 UCTOUHUKOB PA3INYHBIX TUIIOB, AHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

e CTPYKTYPUPOBaTh MH(POPMAIMIO, MPEACTaBIATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHNBATH HaJEXHOCTD uHbOopMaLuu o CaMOCTOSATEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCTIPUHUMATH U (POPMYIHUPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

B X0JIe¢ 00CY)XIIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMBI,
pOoOJIEMBI, perIacMoM 3aaur, BEICKA3bIBATh HJICH, HAIICJICHHBIC Ha ITOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o PEJICTABIIATEH PE3YIbTAThI PEIICHUS 3a]]a4M, SIKCIIEPUMEHTA, UCCIICIOBaHMS,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HMCIIOJIH30BATh NMPEUMYIIECTBA KOMAHIHON M WHIWBUIYaIbHOM
paboThI MPHU peNICHUH YYeOHBIX 3a/Jad; NMPUHUMATH I€Jh COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e YJ4aCTBOBATh B TPYIIOBBIX (popMax paboTel (00CYkaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuueepcanvnvle  pezynamueHvie Oeticmasus, obecneuusarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

e COCTABJISATH IIJIaH, AJITOPUTM PEIICHUS 3aa4H, BRBIOUPATh CIIOCO0 PEIICHUS C
y4éTOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBJIQJICTh HABBIKAMHM  IO3HABATEIBHOW  pediiekcMu Kak  OCO3HAHHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibTaTa peueHuss MaTeMaTUIeCKOU 3a1auu;

e IPEIBUAETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYThH MIPU PEIICHUH 3a7auH,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBUE pE3yJIbTaTa LEIU M YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIECACTBUS W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YTrOJI, TpaHU JBYIPaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (MMUpaMuia; IpU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnieprpoBaTh MOHATHIAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TEOMETPUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKpPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY NPIMOM W  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYITUPOBAHHOW MPOOJIEMBI, MOACIHPOBATh pPEATbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBS3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUYECKUX BEIINUNH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (UIMHAP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOIIAJISIMU MOBEPXHOCTENH U 00BEMaMHU
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTb CEUCHUS TEJ BpAlCHUS.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a1at0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPaBHEHHEM B JEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W TMPUMEHATh HW3yYCHHBIE NOHATUS B MPOLECCE IOHUCKA PEUICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXO0XICHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoasubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
9 [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 VYrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThl padoThI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 5 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. ['eomerpus.10-11 knacce./Atanacsan JI.C., B.®.bytycos, M., «IIpocsemenuey, 2025

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET












YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU

HUHTEPHET
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