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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomeTpus» 0a30BOr0 YpOBHS IS
oOyuarommxcs 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOrO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAApTa CPEeIHEro 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHHM, TPEHBABIAEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus mporpaMMbl 00eCTIieUMBAET OBJIAJICHUE KIFOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTU 00YUYaIOIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCJIOBIEHA NPAKTUYECKOM 3HAYMMOCTBIO METAlpPEeIMETHBIX U
OPEIMETHBIX PE3YJbTATOB OOYYEHMs] T€OMETPUU B HANpaBICHUH JUYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJICTABICHUNA O CYHIHOCTH WM IPOMCXOXKICHUU TI€OMETPUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBHOTO M HACAIBHOIO, XapaKTepe OTpaKeHUs
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTUKE CIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yJaluxcsi, a TakXe KayecTB MBILIUICHUS, HEOOXOJUMBIX I aJanTaluHd B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust gBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUILIMH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TAK U TyMaHUTapHOM.

Jlornueckoe MbllUieHHE, (GOpPMUpPYEMOE MpPU HU3YYEHUU OOYyYaroIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pPEUICHUS T'€OMETPUUYECKHX 3a/lady, YMEHHE BBIABUTaTbh M OINPOBEPraTh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCS IPU PEIICHWH 3a1ad €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00JacTAX NEATENbHOCTH yenoBeka. OpueHTalus 4yeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOI'O IMO3HAHUS W aKTUBHOIO
npeoOpa3oBaHusi  AeHCTBUTEIbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUABl Y4eOHOM U TPYAOBOM JIEATEIbHOCTH,



ABJIAETCA OJHUM U3 MPO(EeCCHOHANBLHO BaXKHBIX KayeCTB, MO3ITOMY aKTyajbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJICOTOBKE K MIPAKTUYECKOMN NESITEILHOCTH TT0 MHOTUM HAIIPaBJICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHoro kKypca «['eomerpusi» Ha 0a30BOM
ypoBHE 00y4deHuss — oOmeo0pa3oBaTebHOE U OOMIEKYJIBTYPHOE pa3BUTHE
oOyJarommxcs  4epe3  0oOecrneueHHe  BO3MOXXHOCTH  MPUOOpPETEHUsS |
WCIIOJIb30BAHUSI CUCTEMATHUYECKUX TE€OMETPUYECKUX 3HAHUM W JIUCTBH,
cnenu@UUHBIX TEOMETPHUH, BOBMOXXHOCTH YCIIEITHOTO MPOJ0JDKEHUSI 00pa30BaHUs
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reomeTpur Ha ©0a30BOM ypOBHE TWIpeIHAa3HA4YCHA JIsI
OOyJarOIMXCs CPEIHEN IITKOJbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHCHUI
Ha YpOBHE OCHOBHOTO o0ImIero obpasoBanus. Takum oOpazom, oOydaromuecss Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MATEeMATHUYECKHE YMEHHUsI, CBSI3aHHBIC
co crnenudUKoil TreoMeTpur W HEOOXOAMMBIE JUIsl >KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh U3YYUTh T'€OMETPHUIO OoJiee
IyOOKO, €ClTi B JajbHEHIIEeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHYECKHUX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHHIMM 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax siBISrOTCS:

e (opmupoBaHHe TPEACTABICHHS O TEOMETPUU KaK YacTH MHPOBOU

KyJbTYPbl U OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE MpEACTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpaIlCHHUS
KaK 0 BOXHEHIIMX MaTeMaTUYECKHX MOJIENSX, MO3BOJISIOMIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHre ymeHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

e OBJAJICHHE METOJAMH PEICHUs 33Ja4 Ha MOCTPOCHMS] Ha M300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHUKaX U TelIaX BPAIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHWEC  QJITOPUTMAMH  PEIICHHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHHWE yMEHHS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeIbHbIC
pacCcy)XIeHusT B XOJl¢ PEIICHHS CTEPEOMETPUUYECKUX 3ajad U 3aJad C
MPAKTUYECKUM COACPKAHUEM;

e pa3BUTHE WHTEUICKTyallbHBIX ~ M TBOPYECKHMX  CIOCOOHOCTEH
OOy4arommxcs, TO3HABaTCIIbHOM  aKTHBHOCTH, HCCIIEIOBATEICKUX
YMEHUH, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
IrE€OMETPHUH U CO3/1aBaTh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar il PEelIeHUs MPaKTUKO-OPHUEHTHUPOBAHHBIX
3aJ1a4, HTHTEPIIPETUPOBATH U OLIEHUBATh MOJIYYEHHbBIE PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Haualie €ro M3Yy4YeHWs 3aJay, pelIaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpPEEIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUUYECKHUE 3HAHUS MMEIOT B CBOE OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MIPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluuxcsi B Kypce CTEpEOMETPHM ITPOBOJAMTCS 3a CYET pelleHus 3a1ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  OIEpPUPOBAHME
IpOoCTpaHCTBEHHBIMU oOOpa3zamu. Co3gaHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJsiJHOCTb, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYEHHS OT
HaIJIIIHOCTH, MBICJIEHHOIO U3MEHEHUS €r0 HCXOJAHOI0 COAECPIKAHMS.

OcHoOBHBIE cojziepxareiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPJIMHATHI B IPOCTPaHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEPXKATENIbHBIM JIMHUSM, HO W IO TojaM
oOydJeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHmsl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyell mporpamMmbl, pacnpelei€HHbIM [0 ToaaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOObI OBJIAJIEHHE T€OMETPUUYECKUMU
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
cOOJIIOIeHNEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAJIICH B
OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEACTABICHUN O0YJaIOIINUXCs, PACIIUpSs U
yriayossis e€, 00pa3ysl IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBOAUTCS 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roga o0OydyeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, npsMasi, IJIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacronoXeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuleJbHbIE W CKpEIIMBArOIIMecs mpsMble. [lapaineabHOCTh MNPSAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: INApajuleNIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTH IIJIOCKOCTEMN: rapajJeibHble IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
MJIOCKOCTH: TETPadap, KyO, mapaJuleNenue l; MOCTPOSHNE CEUEHUIA.

[lepneHIUKYJIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIEC MIPSMBIE B
MIPOCTPAHCTBE, MPAMBIE MMAPAIIENbHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK TEPIECHANKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpEMa O MPAMOU
NEPIEHAUKYIAPHON IIIIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJ MEXKIY IPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
IleprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O INIOCKOCTH, PACCTOSHUE
OT OpsAMOA A0  IUIOCKOCTH,  MpoeKuHs  (Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEM: TMpPU3HAK  NEPIEHAUKYJIAPHOCTH  JABYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpasHHuKHu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIBIC
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TPaHU M OCHOBAHUS MPHU3MBI; MIpsiMasi U HaKJIOHHAsSI MPU3MBbL; OOKOBasi U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [lapamenenunen, IPSAMOYTOJIbHBIN
napajuieJienuIiel U ero cpoicrBa. Ilupamumpa: n-yrompHas nupamuga, TpaHd U
OCHOBAHHE IMHPAMU/JIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yceu€HHas MUpaMHIa. OJEMEHTbl MNpu3Mbl W nupamuibl. lIpaBunbHbIe
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHMKA; MPABWIbHASA IIPU3Ma U
MPaBWJIbHAS TNUpaMUa; TpPaBUIbHAA TPEYroJibHAs NHpPaMUIAa W TPABUIBHBIN
TeTpa’ap; Ky0. IlpeacraBieHue O NPaBUIIBHBIX MHOTOTPaHHUKAX: OKTasdp,
nonexka’ap u ukocasap. CedyeHnss npu3Mbl U MTUPAMHUIBIL.

CuMmMmeTprst B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTH.  ODJEMEHTBl CUMMETPMH B NUPAMHAAX, [apAJUICIENUIEnaXx,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



Bbluucienne 2J€eMEHTOB MHOTOI'PAaHHMKOB: p&Opa, AWaroHaiv, YIbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOUIaJb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MNPAMOMl IMPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI0OHBIX TEJL.

11 KUIIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MOBEPXHOCTH, OCh UUJIUHJIPUYECKOW NOBEepXHOCTH. [lunuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yrolue KOHHUYECKOW MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEpXHOCTU. KOHYyC: OCHOBaHME M BEpIINUHA, 00pa3yromast
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
00pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3anmHoe pacnonokeHue cdepbl U MIOCKOCTH; KacaTeiabHas IIIOCKOCTh K cdepe;
JI0aab cepsl.

N300paxkeHue Te BpallleHUs Ha MJI0CKOCTU. Pa3BépTKa HMIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalmieHWss ¥ MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TeEJO
BpallCHUSI.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u maomaas chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mwimHApa (MapajulebHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4MCio. Pa3iokeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. llpaBusio mnapauienenunena. Pemenue 3amad, CBSA3aHHBIX C
IIPUMEHEHUEM IIpaBWI JEUCTBUM ¢ BekTopamu. IIpsAmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. IIpocrelimme 3amauu B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucrienue yriioB Mex1y NpSIMbIMH M IUIOCKOCTAMH. KoOpanMHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUN T€OMETPUYECKUX 3aad.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHUS TMPOTpaMMBl y4eOHOTO TMpenMera
«MaremaTHKay) XapaKTepU3yIOTC:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM TMO3UITMH 00yJarOMIeToCs] Kak aKTUBHOTO
M OTBETCTBEHHOIO WIEHA POCCHUICKOro O0IIEeCTBa, NPEJICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIMOHHPOBAHUS PAa3IMYHBIX CTPYKTYp, SBICHUM,
Iporeayp TPaKIAHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICICTBOBaTh C COIMAJbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C WX
(GYHKIUSIMU ¥ Ha3HAYECHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO POCCUHCKOMN TPaXKIaHCKON MICHTUIHOCTH, YBAKCHHS K
MPOILIOMY U HACTOSIIEMY POCCHUIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHUEM K
JTOCTHYKCHHUSIM POCCHIMCKIX MaTeMaTUKOB U POCCHICKONW MaTeMaTHYECKON IIKOJBI,
K HCIOJB30BAaHUIO ATHX JOCTIKCHUU B JAPYTUX HayKax, TEXHOJIOTHUSIX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoja;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHHWS, OTHYECKOTO ITOBEIICHHS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN HAYKU U JIEATEIbHOCThIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIEro.

IcTeTHYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIOUas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad4, PEIIEHUM, PacCyXJICHUU;
BOCITPUMMMYHUBOCTHIO K MATEMATHUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdu3nvecKoe BOCIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSITh MATEMAaTHYECKUE 3HAHHUS B
HWHTEpecax 370pOBOro u 06e30macHOro oopasa >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUSI
K CBOEMY 3JIOPOBBIO (30pPOBOE MHUTAHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA U

OT]IbIXa, peryisipHas busnueckas aKTUBHOCTB); buznuecKoro
COBEPIIICHCTBOBAHMS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYNY, OCO3HAHUEM IIEHHOCTH TPYIOJIOOWS; HHTEPECOM K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKCHHSIMH, YMCHHEM COBEpPIIATh OCO3HAHHBIN BHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTHYECKOM HAIlPAaBJIIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOU
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUCHTALIMEN HA INPUMEHEHHWE MATEMaTUYECKUX 3HAHWWM I PEIUCHHs 3a1ad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOYKHBIX MOCJIEICTBUH JUIs1 OKPYXKAOIIEH CPENBbI.

IleHHOCTH HAYYHOI'O ITO3HAHMA:

C(OPMUPOBAHHOCTBIO MMPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHMMAHUEM
MaTeMaTHYeCKOl Hayku Kak cdepbl 4YelIOBEYECKOW NeATENbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTeMaTUKM W MAaTeMaTUYeCKOW KYJIbTYpOM KakK CpPEACTBOM IIO3HAHUS MUDPA,;
TOTOBHOCTBIO OCYIIECTBJIATH ITPOEKTHYIO M HCCIIENOBATEIBCKYIO JEATEIBHOCTD
VH/VMBUAYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTepPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX Npoyeccos oobyuarowuxca (oceoenue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBrblie 1oruyeckue 1eHCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATUAMH; (HOPMYIUPOBATH
ONpe/eNieHUs]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKJCHUS:
YTBEPANUTEIbHBIE W OTPHUIATEIBbHBIC, CIWHWUYHBIC, YAaCTHBIE W OOIINeE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX M
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEpKIEHUMN (IIpsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBaTh apryMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXJICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBarebCKue JeiicTBUA:

e HCIOJB30BaTh BOMPOCHI KAK MCCIEIOBATEIbLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIINE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOATEITLHO CTUTAaHUPOBAHHBII HKCIICPUMEHT,
UCCJIEIOBAaHUE 10 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTH4eCKOTo
O0BEKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMHU, IPOIIECCAMMU;

e  CaMOCTOATEJILHO (HOPMYIUPOBATHL 00OOIIECHUS U BBIBOJIBI M0 PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 000OIIECHHIA;

e TMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IMUHbBIX (Popmax,
WLTIOCTPUPOBATh rpapuuecKus;

e OIICHUBATH HaJEKHOCTh uHdopMaIu o CaMOCTOSITEIHLHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvuvie KOMMYHUKaAmMu@Hble Oelicmeus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oouenue:



BOCIIpUHUMATh W  (QOPMYIUPOBATH CYXKJCHUS B COOTBETCTBHH C
YCIIOBUSMH M LIENISIMU OOIIEHHUS; SICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0 00CYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIeMBI, PEelIaeMoi 3aa4M, BEICKA3bIBATh UJICH, HAIICIIEHHBIC Ha MTOUCK
pEIICHUsI; COMOCTABJSATh CBOM CYXKACHUS C CYXICHUSIMH JIPYrUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KMBATh Pa3IUYUEe M CXOACTBO IO3MITUH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pE3yJabTaThl  pEHICHUS  3a7add,  DKCIECPUMEHTAa,
UCCIICIOBAHUS,  TPOEKTa;  CaMOCTOSITETLHO  BbIOMparh  ¢opmar
BBICTYIUJICHUS C y4ETOM 3aJ71a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHUH.

Corpyanun4ectBo:

3)

NOHMMATh U HWCIOJB30BaTh  MPEUMYILIECTBA  KOMAaHJAHOW  H
VHAVBUAYAILHOW paOOTHI IIPU PEIEHUH YUYe€OHBIX 3aja4; IPUHUMATh LENb
COBMECTHOM JESTENIbHOCTH, IUJIAHUPOBATh OPraHU3ALMI0 COBMECTHOMU
paboTHl, paclpeaesisiaTh BUAbI paboT, JOroBapuBaThes, 00CYKJIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPYNIOBBIX (popMax paboThl (00CYxkAeHUS, 0OOMEH MHEHU I,
«MO3TOBbI€ ILITYPMbD» W MHBIE); BBIIOJHATH CBOI YacTh pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KAueCTBO CBOET0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmusi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HABBIKAMU I[IO3HABaTEJIbHOW pedIeKCuu KaKk OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIMTEIBbHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3yibTara peueHus MaTeMaTUYECKOM 3a/1a4uH;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JAaHHBIX, HAUICHHBIX OINOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPECOMETPUU W CIICACTBUS M3 HUX TPH PEIICHUN
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TOHATUAMH: ABYIPAHHBIA YTOJ, TPaHW ABYTPAaHHOTO YIJIa,
pedpo ABYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAaHHOrO yrja; TpajycHas mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TOHSTHSMU: MHOTOIPAHHUK, BBIMYKJIBIM U  HEBBITYKJIBINA
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpAaHHUKA, TTPaBUJIbHBIA MHOTOTPaHHUK.

PacriozHaBaTh OCHOBHBIE BHJIBl MHOTOTPAHHUKOB (TUpaMuia; IpU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KJaccuuKay  (BBIMYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPaHHUKH; TIPSIMBbIE U HAKJIOHHBIE TTPU3MBI, MTapajuIeIeTUIIebI).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI TIOCTPOCHUS CEUCHUH, UCTIONB3YSI METOJI CIIC/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKME YEPTEeKU W3 PUCYHKOB MPOCTHIX OO0OBEMHBIX (uryp: BUA
CBEpXy, COOKY, CHU3Y.

PemmaTe 3a1aun Ha HAXOXKICHHE T€OMETPUUECKUX BETUYMH 0 00pa3liaM Win
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTUYCCKHE METOABI TPH PEIICHUH
CTaHJApTHBIX MAaTEeMAaTUYECKHUX 3a/1ad HAa BBIYMCICHUE PACCTOSSHUM MEXIY JABYMsI
TOYKaMH, OT TOYKH JO TPSAMOH, OT TOYKA JO TUIOCKOCTH, MEKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKICHHE T€OMETPUUYECKUX BETUYMH 0 00pasliaM Win
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTHYCCKHE METOABI TPH PEIICHUH
CTaHJAPTHBIX MAaTeMAaTHYEeCKUX 3a7a4 Ha BBIUKMCIECHUE YIJIOB  MEXKIY
CKPCIIMBAIONUMHUCS ~ TPSIMBIMH, MEXKIy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IUIOIIAIM MOBEPXHOCTEW MHOTOIPaHHUKOB (IIpH3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
MJIOIAASIMU TTOBEPXHOCTEM, 00bEMaMM TOJJOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJ1aHbBI B SIBHOH (hopme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIMTE IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TMONMY4YEHHBIE 3HAHUS HAa NPAKTUKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb HU3YYEHHBIC IOHATHA B IPOLECCE IIOUCKA PELICHUS
MaTeMaTuyeckKu CGOpPMYJIMPOBAHHOM MpOOJEMBbl, MOJIEIUPOBATH pEallbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX IOHITUI U TEOPEM, allllapara aireopsl; pemarb
IIPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIECHUEM I'€OMETPUUYECKUX BETUYMH.

11 KVIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yromue
UWIAHAPUYECKOM  TMOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCT,
oOpa3yrolue KOHUIECKOM TOBEPXHOCTH, KOHYC; chepriecKasi TOBEPXHOCTb.

Pacnio3znaBath Tena BpanieHus (LWIMHIP, KOHYC, cepa U map).

OOBIICHATH CIIOCOOBI MOIYUYEHHS TEJl BpAIICHUSI.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHue chepbl U TMIIOCKOCTH.

OrnepupoBaTh MOHATHUSIMU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOM, OCHOBAHUE IIAPOBOrO CJIOS, BBICOTA IIAPOBOIrO CJOS;
IaPOBOM CEKTOP.

Beruucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  Tea  BpallleHus,
FEOMETPUUECKHUX TeJN C MPpUMEHEHHUEM (OpMYIJL.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAHHHUK, BIHCAHHBIK B chepy U
omucaHHbIH OKoJI0 cdepbl; chepa, BOUCAaHHAS B MHOTOIPAHHUK WM TEJO
BpallICHUSI.

BbIUUCIATh COOTHOIIEHUS MEXAY IUIOMIAASIMHU TOBEPXHOCTEH U 00BbEMaMu
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C IPUMEHEHHEM IPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: Buz cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TeJl BPALECHUS.

W3BnekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE JOEHUCTBUSA CIIOXKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 00Ja/1at0T.

IIpuMeHATE MPaBUIIO NapAJUIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJl MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE NPOU3BEICHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumensaTy reomerpuueckue (HakThl i PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pewars mpocredmme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemwarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXO0XK/ICHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3laM Uiu ajJropuTMam, MIpUMEHsIs
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsaTs mpoCTEHIIME INPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh TONYYEHHBIE 3HAHUS HA IPAKTUKE: AHAJIU3UPOBATH PEAJbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUS B IPOLIECCE ITOMCKA PEIICHUs
MaTeMaTuyeckKu CGOpPMYJIMPOBaHHOM MpoOJEMbl, MOJIEIUPOBATH peallbHbIC
CUTyallul Ha S3bIKE TEOMETPUHM, HWCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX OHATHH U TEOpeM, arrapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUECKUX BEIMYMH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NpOrpamMmMbl Bcero Konrponneie | - Ipaxririeckue o0pa3oBareJIbHbIC
padoThI padoThI pecypent
1 BBeznenue B crepeoMeTpHIo 10
’ IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH
3 HepneHﬂmfynﬂpHOCTL IPSMBIX U 12
IJIOCKOCTEH
4 VYTi1bl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 O6BbEMBI MHOT OTPaHHUKOB 9 1
7 IToBTOpEHHUE: CeueHUs, paCCTOSIHUS U YTJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m pasi Konrpoabnsie | Ilpakrnueckue (1upp )

NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC

padoThI padoThI
pecypchbl

Tena Bpaienus 12

OO0BEMEI TEN 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0000IICHNE, 7 1

cUCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







