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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O TeOMETpUM HAa YpPOBHE CpeaHero oOlumero oOpa3oBaHUs
noarorosiieHa Ha ocHoBe PI'OC COO (Ilpuxa3 Munnpocsemenuss Poccun ot
17.05.2012 r Ne 413 ¢ uzmenenussmu ot 12.08.2022 IIpuka3z Ne 732, ®OII COO,
yrBepkAEHHOW [Ipukasom MunnpocBemienuss Poccum ot 18.05.2023 Ne371,
KoHnenmmu  pa3BuTHs MaTeMaTHYeCKoro oOpa3oBaHusi B Poccwmiickoit denmeparm
(yTBepxkaeHa pacnopsbkenreM IIpaButenbctBa Poccuiickoit deaepanuu ot 24 nexadps
2013 1. N 2506-p), denepanbHOl pabodeil HporpaMMbl BOCIHTAHHUSA, C YYETOM
pacnpenenéHHbIX MO KJaccaMm MPOBEPSEMBIX TPeOOBAaHWN K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl CPETHETO OOIETO 00pa30BaHMUS.

PabGouass mporpamma yuebHOro kypca «l['eomerpusi» 0a30BOro ypoBHSA IS
obyuarommuxcst 10 —11  kmaccoB paspaborana Ha ocHoBe DenepaabHOIO
rocyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CpeaHEro ooiiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPeOOBAaHUM, MPEIBABIAEMBIX K MaTEMaTUYECKOMY
o0pa3oBaHMIO, W TPATUIUNA poccuiickoro oOpaszoBanus. Peanmuzamus mporpammsl
o0OecreuynBaeT OBJIaJCHUE KIIOYEBBIMU KOMIETEHIIUSIMU, COCTABISIONIMMUA OCHOBY JIJIS
CaMOpa3BUTUA M HEMPEPHIBHOTO 00pa30BaHMs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JIUYHOCTHOTO Y MO3HABATEILHOIO PA3BUTHUSI INYHOCTH 00YUYaIOIINXCS.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOT0 Kypca reOMEeTpUM Ha yPOBHE CpeiHEro ol1ero oopa3zoBaHus
oOyCJIOBJIEHa TMpPaKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHbIX U  MPEAMETHBIX
pe3yiabTaTOB  OOyuY€HHUs TE€OMETPUM B  HANpPaABIECHUU JIMYHOCTHOTO  Pa3BUTHUSA
oOyuaromumxcsi, ¢opmupoBaHusi (YHKIIMOHATBLHON MAaTeMaTUYECKOW TPaMOTHOCTH,
M3Y4YEHUsl JPYTUX Y4YEOHbIX ITUCHUIUIMH. Pa3BuTue y oOydarommxcs NpaBUIIbHBIX
OPEICTaBICHUA O CYIIHOCTH U TNPOUCXOKIECHUM TI'E€OMETPUUECKUX aOCTpakIuii,
COOTHOIIEHUH pEATbHOrO M HJEAIBHOIO, XapaKTepe OTPaKEHUs MaTeMaTHYECKOU
HAyKOM SIBJICHUH M IPOLIECCOB PEAJbHOTO MHUpA, MECTE TE€OMETPUM B CUCTEME HAyK W
pOJIM MAaTeMaTHYECKOr0 MOJEIMPOBAaHUS B HAYYHOM I[IO3HAHWUM M B IPAKTHKE
CHocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUaIIMXCS, a TAK)KE KaueCTB
MBILUICHUS, HEOOXOIUMBIX JIJIs alalTallii B COBPEMEHHOM OOIIIECTRE.

['eomeTpus siBisieTcst OMHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOLIETO
oOpa3oBaHMs, Tak Kak o0OecleurnBaeT BO3MOXHOCTh H3yY€HHUS KaK JUCHUILUIMH
€CTECTBEHHO-HAY4YHO!M HANPABJICHHOCTH, TaK U TYMaHUTApPHOM.

Jlornyeckoe MbllUIeHUE, (opMuUpyeMoe TMNpH HU3YYEHUU OOy4YarOIMIMMUCS
HNOHSTUHUHBIX OCHOB T€OMETPUU M MOCTPOCHHUM LIETIOYKH JIOTMUYECKUX YTBEP)KICHUU B
XOJIe pEeILICHUs T€OMETPUUYECKUX 3a7ayd, YMEHHUE BBIJIBUTaTh M OMPOBEPraTh T'MIIOTE3bI
HEMOCPEICTBEHHO UCIONb3YIOTCA MPU PEUICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIa, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHHne OpHUEHTHPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTax AesTeNbHOCTH YenoBeka. OpueHTalMs YeJoBeKa BO BPEMEHU U MMPOCTPAHCTBE
— HE00X0AMMOE YCJIOBHE €r0 COLMAIIBHOTO ObITHS, (opMa OTPaKEHUSI OKPYKAIOIIETO
MHUpa,  YCIOBHE  YyCIEIIHOTO  TMO3HAHUS U  AKTUBHOTO  MPeoOpa3oBaHUS



nencTBuTenbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3amMu  OOBEIUHSIET
pasHble BUABI y4YeOHONM © TPYMOBOM NEATEIBHOCTH, SBISIETCS OJHUM U3
npo(ecCHOHANPHO Ba)XXKHBIX KAdecTB, MOJITOMY akTyajbHa 3ajada (pOpMHpPOBAHUS Y
o0OydJaromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH OOpPa3HOTo
MBIIIUICHAST — CYIIECTBEHHOTO KOMIIOHEHTa B TMIOATOTOBKE K TPAKTHYCCKOMN
JESTETLHOCTH 110 MHOTHUM HaITpaBICHUSIM.

Llens ocBoeHus mporpammbl yueOHoro kypca «l'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHus — 001Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0yUaIOIIMXCS Yepe3
oOecrieueHWe BO3MOXKHOCTH TNPHUOOPETEHHMs] M HCHOJb30BAHUS CUCTEMATHYECKUX
F€OMETPUYECKUX 3HAHUM M JEUCTBHUM, CHEHUPUUHBIX TE€OMETPUH, BO3MOKHOCTHU
YCHEIIHOTO TMPOJODKEHHUsT 00pa30BaHUsI MO CHEHUATBHOCTSM, HE CBSI3aHHBIM C
PUKJIAJHBIM HUCIIOJI30BAHUEM F€OMETPHHU.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeAHA3HAYCHA JIJIs1 00yYaIOIUXCsl
CpPeIHEW IKOJBI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHCHUH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. Takum oO6pa3zoM, oOyuaromuecss Ha 0a30BOM YPOBHE
JOJDKHBI OCBOWTH OOIIHME MAaTeMaTHYCCKHE YMEHUS, CBSI3aHHBIE CO crenudukoi
reOMEeTPUH U HEOOXOAMMBIE ISl )KU3HU B COBpeMeHHOM oO1iectBe. Kpome sToro, onn
UMEIOT BO3MOXKHOCTh H3yYHUTh TE€OMETpHI0 Oosiee TiIyOOKO, €ciu B JallbHEHIIeM
BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAHUAX B TPOo(ecCHOHATBEHOMN
JeSITETbHOCTH.

JlocTikeHne  1IeIM  OCBOGHHSI  MPOTrpaMMbl  00ECreuruBaeTCsl  pPEIICHUEM
COOTBETCTBYIOIIMX 3aja4. [IpuopureTHpIMu 3amadyamMu OCBOe€HMs Kypca «I eomeTpum»
Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (opMupoBaHuE MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPhl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TeNlaX BpaIEHUs Kak O
BOKHEUIITUX MAaTEMaTHYECKUX MOJCISX, IMO3BOJISIONMIUX OMUCHIBATh U M3ydYaTh
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHue YMEHHs paclio3HaBaTh HA YEPTEKax, MOJECIAX M B peaIbHOM
MHpPE MHOTOTPAHHUKH ¥ TEJIa BPAICHUS;

e OBJAJIEHUE METOJAMU pEUICHHsS 3aJad Ha TOCTPOCHUS Ha H300paKeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TIOHSATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAQJICHUE AJITOPUTMAMHU DPEIICHHUS] OCHOBHBIX THUIIOB 3a7a4; (pOpMUPOBAHUE
YMEHUS MPOBOJIUTH HECIIOKHBIC I0KA3ATEIbHBIC PACCYKICHUS B XOJIE PEIICHUS
CTEPEOMETPUICCKUX 33724 U 33/1a4 C MPAKTUICCKUM COJICPKAHUEM;

e Pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
MO3HABATEIIbHON AaKTUBHOCTH, WCCIEOBATEIIbCKUX YMEHUHN, KPUTUYHOCTH
MBIIIJICHUS;

e (opMupoBanue (PyHKIIMOHAILHOH T'PaMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
yMEHUE pACIlO3HABaTh MPOSBICHUS TCOMETPHUYCCKUX TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pPCAIBbHBIX JKMU3HEHHBIX CHUTyallUsAX M TIPU H3yYECHUU
JIPYrUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,



GopMynupoBaTh HMX Ha fA3BIKE TE€OMETPUM U CO3/1aBaTh T'E€OMETPUYECKHE
MOJEJIA, MPUMEHATH OCBOEHHBIM TI€OMETPHUYECKHI amnmapar sl pPELICHHS
MIPaKTUKO-OPHUEHTHPOBAHHBIX  3aJa4, HMHTEPIPETUPOBaTh W  OLEHUBATH
MOJIyYEHHBIE PE3YIbTATHI.

OTnUYuTeNbHOM OCOOCHHOCTBIO MPOTPAMMBI  SBIISIETCS BKIIOUYEHHE B KypC
CTEPEOMETPUU B Hayajieé €ro M3y4YeHHs 3a/ad, PEIIaeMbIX HAa YPOBHE MHTYHTHBHOTO
NO3HAHMsI, M ONpEeACNEHHbIM O0pa3soM OpraHMW30BaHHAas paboTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMUECKOTO M MPOCTPAHCTBEHHOTO  MBIIIJICHMUS,
CTUMYJIAPYET INPOTEKAaHWE HMHTYUTHBHBIX IPOLECCOB, MOTHUBHPYET K JAJIBHEHIIEMY
U3YYEHUIO IIPEMETA.

[Ipennourenue oTnaéTCsl HArJSIHO-KOHCTPYKTUBHOMY METO/ly OOy4€HHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
OPAKTUYECKOM JIE€ATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
y4almxcsi B Kypce CTEpEOMETPUH MPOBOAUTCA 3a CUET PELICHMS 3aJad Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pa3oB W 3aJady Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3a MPOBOJUTCA C ONOPOM Ha HAIJISIAHOCTh, & ONEPUPOBAHUE
o0pa3oM — B YCIJIOBUSIX OTBJICYEHHUS OT HArJSAHOCTH, MBICICHHOIO HM3MEHEHUs €ro
HCXOJHOTO COJIEP/KAHMUS.

OcHoBHBIE conepkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11 knmaccax:
«MHororpanHukn», «IIpsMble M IUIOCKOCTH B HIpOCTpaHCTBE», «Tema BpameHus»,
«BeKTopel M KOOpIMHATBI B NPOCTPAHCTBE». POPMHPOBAHME JIOTMYECKUX YMEHHM
pacnpesienaercs He TONIbKO MO COAEepKATeNbHbIM JIMHUSAM, HO U 110 rojjaM 0O0y4eHHs Ha
YPOBHE CPeJHETO 00111ero 00pa3oBaHus.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLEE IPEAMETHBIM pe3yJbTaTam
OocBOeHHUsI palbouell  MporpaMMbl, paclpeneia€HHbIM MO  rojaM  OOydYeHHs,
CTPYKTYpUPOBAHO TakKUM 00pa3oM, YTOObI OBJIaJICHUE T€OMETPUUECKUMU MOHATHIMH U
HaBBIKAMHM OCYLIECTBJISJIOCH MOCIEAOBATEIbHO M MOCTYNAaTENbHO, C COONIOACHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIHCHh B OOIIYIO CHCTEMY
TF€OMETPUYECKUX MPEACTABICHUN OOy4YaromMXcs, pacuupsis U yriayosnsas e€, oOpa3ys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuyenue reomerpum otrBomurcs 2 yaca B Hememro B 10 xiacce m 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX daca.



COJAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHSI CTEpEOMETpUU. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 00 aKCHOMaTHYECKOM MOCTPOSCHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CIEACTBUS U3 HUX.

B3anmHOoe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IEpPECEKaroIMecs,
IapajulesIbHbIE U CKpeluMBaromuecs npsmele. [lapamienbHOCT NMPAMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE: IAPAJIICIbHBIC IMPSIMBIE B IIPOCTPAHCTBE; IAPAUICIIBHOCTh TPEX
IPSAMBIX; [MAPAJIICIABHOCTE MPSIMOM M IUIOCKOCTU. YTIJbl € COHAIPaBICHHBIMU
CTOPOHAMHM; YIOJ MEXAYy INpAMBIMU B IIpOCTpaHcTBe. IlapamienbHOCTh IIIOCKOCTEN:
napajulejIbHbIe IIJIOCKOCTH; CBOWCTBA MapajuleNbHBIX IUIOCcKocTed. [Ipocrenmne
IPOCTPAHCTBEHHbIE (UTYphl HaA IUIOCKOCTU: TEeTpasfp, KyO, mapauielenunesn;
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYISAPHOCTh NPSAMOM M IUIOCKOCTH: TEPIIEHANKYJISIPHBIE TPAMBIE B
IIPOCTPAHCTBE, NMPSAMBIE MAPAIUICIBHBIE U MEPIECHINKYIJSIPHBIE K IIJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJSIPHOCTH MPSIMOM M IJIOCKOCTH, T€OpeEMa O MNPSIMOM NEPNEHIUKYJIIPHOU
IJIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YTOJ MEKIY MPSMOU U IUIOCKOCTBIO; ABYIPAHHBIN
YIOJI, JUHEWHBINA yIroJl ABYIPaHHOTO yria. [leprneHauKynsp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSHHE OT MPAMOMU JO IMJIOCKOCTH, MPOEKUUs (GPUTyphl Ha
IJIOCKOCTh. [lepneHauKyIIpHOCTh TJIOCKOCTEN: NMPU3HAK NEPHNEHIUKYJIPHOCTH ABYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIUKYIspax.

MHoOrorpaHHuKH

IloHATHE MHOIrOrpaHHHKA, OCHOBHBIEC 3JIEMEHTHl MHOI'OTPAHHMKA, BBIITYKJIBIE U
HEBBIIIYKJIBIE MHOTOTPAaHHMKH;, pa3BEPTKa MHOrorpaHHuka. lIlpusma: n-yronpHas
npu3Ma; TpaHd W OCHOBAHMS MPU3MBL, MpsMas M HAKJIOHHAs NPU3MbI; OOKOBas U
IIOJIHAs MTOBEPXHOCTH Npu3Mbl. llapamienenunesn, npsaMOyroiabHbIN MapAJIEICIUIIEe] U
ero cpoucrBa. [lmpammpma: N-yronpHas nupamMuja, TPpaHd U OCHOBAaHHWE IMPAMHUJIBI;
OOKOBasi M MOJHAs MOBEPXHOCTh NUPAMUbI; MPaBUIIbHAS W yCEUYEHHas NUpaMUIA.
OneMeHThl TpU3Mbl W nupaMuibl. [IpaBuiabHBIE MHOTOIDAHHUKH:  TOHSITHE
MIPAaBWJIBHOTO MHOTOIPAHHWKA; MNpPaBUJIbHAs TMpU3Ma M MpPaBUIbHAA IHPAMUJA;
npaBuiIbHAs TPEyroJibHas MUpPaMHJia U MPABUIbHBIN TeTpasap; KyO. IIpencraBnenue o
NPAaBWJIBHBIX MHOTOIPAHHUKAX: OKTA3p, JOAECKAdAp U MKocadap. CedeHUs MpU3MBI U
ITAPAMUJIBI.

CummMmeTpuss B NOPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUU B MHUPAMMIAX, NapAJIENICNUIENaX, MPABUIBHBIX
MHOT'OTPaHHHKAX.

Boluucnenue 3ieMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBAHUIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM pu3Mbl. [1nomiaas 00KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPABWIBHOW NHUPAMHUABI, TEOPEMA O IUIOIIAJA YCEUYEHHOW NHUPAMMIBI.
[Tonstue 06 06bEMe. OOBEM MHpaMUAbI, TPU3MBI.



[TonoOuble Tema B mpocTpaHcTBe. COOTHOLIEHHS MEXAY — IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMAMHU MOAOOHBIX TEJ.

11 KITACC

Tesa Bpamenus

Hunuuapuyeckass MOBEPXHOCTh, OOpa3yrolIUe IMIMHAPUYECKON MOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepxHOCTU. Lumuuap: ocHoBaHUS W OOKOBask MOBEPXHOCTH,
oOpasytoliias U 0Ch; TUIOIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konnueckass mNOBEpXHOCTb, OOpa3ylolue KOHWYECKOM MOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOW moBepxHocTH. KoHyc: OoCHOBaHME M BeplIMHA, 0Opa3yromias u
OCbh; TUIONIA/Ib OOKOBOW M TMOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAaHUA U OOKOBasi MOBEPXHOCTh.

Chepa u map: uUeHTp, paauyc, AMAMETpP; IUIONMIAJb MOBEPXHOCTH CQEpHhl.
B3auMHoe pacrnonoxenue cepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
I011aAb ChEephl.

N300pakeHue Teq BpalleHHs Ha MIIOCKOCTU. Pa3BEpTka UIMH]Ipa U KOHYCA.

KoMmOunHanuy Tenm BpalieHuss U MHOTOTPAHHUKOB. MHOIOTrpaHHHMK, ONUCAHHBIM
oKkoJ10 cpepsl; cepa, BMCaHHAST B MHOTOIPAHHUK, UK TEJIO BpaIllCHUS.

[Tonsatue 06 oOwéMe. OcHOBHBIE cBOWCTBA 00BEMOB Tell. Teopema 00 oOBEME
IPsIMOYTOJILHOTO Tapajuienenuneaa u cieAcTBus u3 He€. O0bEM IUIMHApA, KOHYCA.
O0bEM 1mIapa u wionaab cQepsl.

[TogoGupie Tema B mpoctpancTBe. COOTHOMICHUS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJL.

Ceuenus nunuHApa (MapajjIeNbHO W MEPIEHIUKYISIPHO OCH), CEYCHHUS KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXO/SIee Yepe3 BEPILUHY ), CEUECHHUS 1apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctd U B mpocTtpaHcTBe. ClOKEHHE M BbIUUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCIIO. Pas3noxkeHne BeKkTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpaBuio napamienenunena. Pemenne 3agad, CBA3aHHBIX C NMPUMEHEHUEM
IIpaBUJI JEUCTBHUM ¢ BeKTOpamu. lIpsMoyronbpHas cucrema KOOpAWHAT B IMTPOCTPAHCTBE.
Koopaunnater Bektopa. IIpocreiimme 3aqa4m B KOOpAUHATAX. YTOJ MEXKAY BEKTOPAMMU.
CkansipHoe TpPOU3BEACHUE BEKTOPOB. BrpluKcieHHE YrioB MEXIYy NPSIMbIMA U
I0CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OCBOCHHSI MPOrpaMMbl  y4eOHOro  MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxkpanckoe BociuTanue:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKONW MO3UIUUA O0YyYaromierocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHMCKOr0o OOIIECTBA, MPEICTABICHUEM O MAaTEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, SIBICHUHN, MPOIIEAYP TPaXTAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aMMOJIEHCTBOBATh C COLMAIBLHBIMU
WHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM.

IMaTpuoTnyeckoe BoCIUTAHHE:

c(OPMUPOBAHHOCTBIO POCCUNUCKON TIpa)KTaHCKOM HJIECHTHUYHOCTH, YBAaXEHHUS K
IPOILLIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaT€MaTUKOB M POCCHUKMCKON MAaTeMaTUYECKOW IIKOJbI, K
HCIIOJIb30BAHUIO A3TUX JOCTHXKEHHM B JpPYruX HayKaxX, TEXHOJOrusax, cdepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JTYyXOBHBIX LEHHOCTEH POCCHIMCKOro Haponaa; cHOpMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHHUS, ATHUYECKOTO TMOBEACHHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHU HAyKU U AESTENbHOCTBHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO.

JcTeTHYeCKoe BOCIIUTAHUeE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAsl OSCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCyXICHUI; BOCIPUUMUYUBOCTHIO K
MaTEMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

PDu3uyecKkoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax
310pOBOTO U 0€30mMacHOTO 00pa3a >KWU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBbIO  (30pOBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH M OTIbIXA,
perynsipHas ¢u3nuecKass aKTUBHOCTH); (PU3MYECKOrO COBEPILICHCTBOBAHUS, IpHU
3aHATHUSAX CIIOPTUBHO-0310POBUTENILHOMN AESITEIBHOCTHIO.

TpynoBoe Bocnuranue:

TFOTOBHOCTBIO K TpPYIy, OCO3HaHUEM IIEHHOCTU TPYJOJtOOUs; HHTEPECOM K
paznuyHbBIM cepaM npodhecCUOHATBFHON NEeITeTbHOCTH, CBA3aHHBIM C MAaTEMATUKON U
e€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIAaTh OCO3HAHHBINA BBIOOp Oymayiied mpodeccuu u
peali30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CHOCOOHOCTBIO K
MaTeMaTHYEeCKOMY OOpa30BaHUIO MU CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEW KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTHUYECKUX 3a/1a4 MAaTEMATUYECKOM
HaIPaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO  IKOJIOTMYECKON  KYJIbTYpbl, TOHMMAaHUEM  BIUSHUS
COLIMAJIbHO-PKOHOMHYECKUX TMPOLECCOB HA COCTOSIHME NPUPOJAHOW U COLHUAIBLHOU
Cpelibl, OCO3HAaHMEM TJ00aJbHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM; OpHUEeHTalHel



Ha MPUMEHEHNUE MaTEeMAaTHYEeCKUX 3HAHUU JIJISl PEIICHHsI 3a/1a4 B 00JIACTH OKPYKAIOIEH
cpedbl, TUIAHUPOBAHUS TMOCTYNKOB W OLEHKA HMX BO3MOXHBIX TOCIEICTBUN st
OKPYXaroLIEH CPeIbl.

LleHHOCTH HAYYHOT0 IO3HAHWS:

c(hOPMUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIESCTBEHHOHN MPAKTHKH, TIOHUMAaHUEM MaTEMaTHYECKON
HayKd Kak c(hepbl 4eTOBEYECKOMN ACATEIHPHOCTH, ITANIOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIS
pPa3BUTHS [MBWIM3ALUMA;, OBJAJCHUEM S3bIKOM MaTEMaTUKH M MaTeMaTHUYeCKOu
KyJIbTYpPOH KaK CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTBHIO OCYIIECTBIISTH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYAJIbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pPe3yJabTaThl OCBOCHHSI MPOTPaMMBbI  yUeOHOTO IpeaMeTa
«MaremaTKa» XapakTepU3yIOTCS OBJIAJICHHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeUCMEUSIMU, YHUBEPCATIbHbIMU
Ppe2YISAMUBHbIMU OeUCMBULMU.

1) Vhusepcanvuvie nosnasamenvhuvle Oeticmeusi, obecneuusaiom GopmuposaHue
0a308b1X KOCHUMUBHBIX NPOYECCcO8 00YUarWuxcs (0ceoeHue memooos NO3HAHUS
OKPYIHCAIOUe20 MUPA, NPUMEHEHUE I02ULEeCKUX, UCCIe008AMeNbCKUX Onepayutl, YMeHul
pabomams ¢ ungpopmayueii).

ba3oBble Jornyeckue 1eicTBUA:

e BBIBISTH M XapaKTEPU30BaTh CYLIECTBEHHbIE MMPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TOHATHI, OTHOLIEHUHA MEXAYy TMOHATUIMH; (QOPMYyIHPOBATH
omnpeneneHus  MOHSATUH;  yCTaHABIMBAaTh  CYUIECTBEHHBIM  NpHU3HAK
KJacCU(PUKalMK, OCHOBaHUSA M OO0OOLIEHUS U CpaBHEHUSA, KPUTEpUHU
MIPOBOJIMMOTI'0 aHAJIN3A;

e BOCIIPUHUMATh, dbopMmynupoBaTh U IpeoOpa3oBbIBATh  CY¥KJCHUSA:
YTBEPAMUTENIbHbIE W OTpHULATENbHbIC, €IWHUYHBIE, YaCTHbIE U OONIME;
YCIIOBHBIE;

e BBIBJIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B
dakTax, TaHHBIX, HAOMIOMCHUSIX M YTBEPXKICHUSIX; TIPeajiaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYUN;

e JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKJIIOUEHUI, YMO3AKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUUN
(OpsiMble U OT TPOTHUBHOIO), BBICTPAUBATh APTYMEHTALMIO, MPHUBOJIUTH
OpUMEpPbl M KOHTPIPUMEPBI; OOOCHOBBIBATH COOCTBEHHBIE CYXKJICHUS U
BBIBO/IbI;

e BbIOMpaTh cHocoO pemieHus y4yeOHOW 3amayu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BbIOMpAaTh HauboJee MNOAXOAAMMA C  y4EToOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejabcKue 1eHCTBUA:



MCIIOJIb30BaTh BOMNPOCHI KaK HCCIENOBATENbCKUM HMHCTPYMEHT MO3HAHMS,
GopMynupoBaTh  BOMPOCHl, (UKCUPYIOLIME MPOTHBOpEYHE, MpodIemy,
YCTaHABIIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH
CBOIO TIO3UIINIO, MHEHUE;

MPOBOANTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIN HSKCIEPUMEHT, HCCIEI0BaHUE
[0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBICHMS,
IpoIecca, BBIABICHUIO 3aBHUCHUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSMHU,
npoleccamu;

CaMOCTOATENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaM
NpOBENEHHOTO HAONIONEHHs, KCCIEIOBaHUSA, OICHUBATh JOCTOBEPHOCTH
MOJYYECHHBIX Pe3yJIbTaTOB, BBIBOJAOB M 000OIICHHMIA;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoLlecca, a TakXKe BBIJBUTATh
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

2)

BBISBIIATH nepuruTel nHPOpMAIUU, JaHHBIX, HEOOXOMMMBIX JJII OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4u;

BBIOMpPATh WH(GOPMAITUIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATHU3UPOBATh U MHTEPNPETHPOBATh MHPOPMAIMIO PA3TMYHBIX BHJIOB U
dbopm npeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(OpPMAIMIO, TPEACTaBIATh €€ B Pa3IMUHBIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEXKHOCTh uHdopMaIu o CaMOCTOSITENILHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.
YHnusepcanvmoie KOMMYHUKAMUGHbIE oeticmaus, obecneuusaom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh U (hOPMYJIUPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEeIsIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U TUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y PEILICHUs 3a7auH,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YIbTAT;

B X0Zl€ OOCYXKIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMBbl, pelaeMol 3aJauyd, BBICKA3bIBATh WJEH, HALCJICHHBIE HA IOUCK
pELIEHUs; COMOCTABIISITh CBOU CYXKACHUSI C CYXACHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3IUdMe U CXOJCTBO TMO3UIUI; B KOPPEKTHOU hopme
(dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEIO0BaHMUS,
MPOEKTA; CaMOCTOSITEIbHO BBIOWpaTh (DOpMaT BBICTYIUICHHUS C y4ETOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBo:

MOHUMATh W WCIOJIb30BAaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYyaJbHOU
paboThl MpU peHieHUH YYeOHBIX 3ajay; MPUHUMATh I1€Jb COBMECTHOM
JeATEeIbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHON pabOThI, pacrpeaeisaTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXIaTh MPOIECC M pe3yJbTar padoThI;
000011aTh MHEHHUS HECKOIBKUX JIIOACH;



e y4YacTBOBaTh B TIpyHmoBbIX ¢opMax paboThl (0OCyXkaeHus, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» ¥ HHBIE); BBIIOJHATH CBOIO 4YacTb palbOTBHl H
KOOPJIMHHUPOBATh CBOM JCHCTBHUS C APYTHMMH Yi€HAMH KOMaHbI; OIEHUBATh
KauyecTBO CBOErO0  BKJaJa B  OOMMA  MPOAYKT MO  KPUTEPHUAM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

3) Vuusepcanvhvie pezynamuenwvle Oelicmsus, obecneyusaiom @opmuposarue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

e COCTaBIIAATH IUJIaH, AJITOPUTM PEIICHUS 3a7a4l, BHIOUPATH CIIOCO0 PEIICHMUS C
y4E€TOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb:

e BIQJICTh HABBIKAMH MO3HABATEIIbHON peIIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JACHUCTBUIM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YNbTATOB; BIAACTh CIIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTpOJIA  Tporecca ©  pe3yjbTara  pelIeHHs
MaTeMaTUYECKON 3a4auH;

e TIPENBUIIETH TPYTHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MpPU PEIICHUH 337a4H,
BHOCHUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEIU U YCIOBUSAM, OOBACHATH MPUYMHBI
JOCTHMKEHHMSI WJIM HENOCTH)KEHUS pPE3yJIbTaTOB JIEATEIbHOCTH, HAXOJIUTh
OIUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUKA, TIPSIMAs, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CHEACTBUS W3 HUX TMPU PEHICHUH
Tr€OMETPUYECKUX 33]1a4.

OnepupoBaTh MOHATHSAMHU: TAPAICIBHOCTh M MEPHNEHINKYISIPHOCTh MPSIMBIX H
IJIOCKOCTEHN.

KnaccudummpoBath B3aMHOE pACMOJIOKEHHE TPSIMBIX W TUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHSITHSAMU: JIBYTPAaHHBIH yTOJ, TpPaHW JBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJa; JMHCWHBIA yToJ JIBYTPAHHOTO YIJIa; TpajycHas Mepa ABYTPAHHOTO
yria.

OnepupoBath TOHATHSMHU: MHOTOTPAHHHWK, BBITYKJIBIA W HEBBITYKJIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBIN MHOTOTPAaHHUK.

Pacmo3naBaTh  OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MHpaMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJlIeIenunes, Ky0).

KnaccudummpoBarh MHOTOTpaHHUKH, BBIOWpas OCHOBAaHUS JIs KiacCUUKAIIN
(BBIMYKJIbIE ¥ HEBBIMYKJIbIC MHOTOTPAHHUKHU, MPABWIIbHBIE MHOTOTPAHHUKH; TIPSIMBIE U
HaAKJIOHHBIC PU3MBI, TTapaJIJICIICITUTICB ).



OnepupoBaTh NOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH NPUHIUIIBI IOCTPOEHUSI CEYEHUH, UCTIOJIB3YS METOJ, CJIE0B.

CTpouTh CE4Ye€HHs MHOTOTPAHHUKOB METOAOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE)
MJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3agaunm Ha HAXO0XKJIEHHE TE€OMETPUYECKUX BEIMYUH MO O0pas3laM WU
aIropuTMaM, IPUMEHSISI M3BECTHBIE AHAJIUTHUYECKUE METOAbl NpPH  PEUICHUH
CTaHAAPTHBIX MAaTEMaTUYECKUX 3a1ad Ha BBIYHUCICHUE PACCTOSHUN MEXKIy ABYMS
TOYKaMH, OT TOYKH JO MPSAMOH, OT TOYKH JIO IJIOCKOCTH, MEXIY CKPEIIMBAOIIMMUCS
IPSIMBIMH.

Pemarp 3agaun Ha HaXO0XJIEHHE IE€OMETPUUECKHUX BEIMYMH IO OOpa3laM WU
aNropuT™MaM, IIPUMEHSISI W3BECTHBIC AHAJIUTUYECKUE METOJAbl IPH  PELICHUU
CTaHAAPTHBIX  MAaTeMaTMYECKUX  3a74a4  Ha  BBIYMCICHME  YIVIOB  MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH, MEXAY NPSAMON U IJIOCKOCTBIO, MEXKIY IIIIOCKOCTSAMM,
JIBYTPAHHBIX YTJIOB.

Bbruncnate 00bEMBI M IJIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nvpamujia) ¢ MPUMEHEHHEM (OPMYJI; BBIUUCIATH COOTHOIIECHHS] MEXAY IUIOIAAsSMU
MOBEPXHOCTEN, 00BEMaMU MTOOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATHAMH: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTH
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH  HMHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, NPEACTABICHHYIO Ha YepTexax u
pUCYHKaX.

[IpumensTh reomerpuueckue (pakTbl Ui PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
[PEANOIaraloliuX HECKOJIBKO IIArOB PELICHHs, €CIM YCJIOBHs NPUMEHEHUS 3aJaHbl B
ABHOU opme.

[IpumensaTe  mpocTedmMe  OporpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIIEHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBOoANTH MpPHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE M JKHU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUHN B UCKYCCTBE.

[IpuMeHATh TONyYEHHBbIE 3HAHUS Ha TMPAKTHKE: aHAJIU3UPOBATh peajbHbIE
CUTyallUM W TMPUMEHITh HW3YYEHHbIE TMOHATUS B TMPOLECCE IOUCKA PEIICHHS
MaTeMaTHYeCKu CPOPMYIUPOBAHHOM MPOOJIEMBI, MOAEIUPOBATh PEAIbHbIE CUTYyalluu
Ha $3bIKE T[E€OMETPHUM, HWCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C HCIHOJb30BaHUEM
reOMETPUUYECKUX TOHATUH M TeopeM, ammapara aireOpbl; peliarbh HTPaKTHUYECKHUe
3a/layu, CBA3aHHbIEC C HAXOXKIECHUEM T€OMETPUUECKUX BEJIHUHH.

11 KITACC

OnepupoBaTh MOHATHSAMH: ITWIMHAPUYECKAS IMOBEPXHOCTh, OOpa3yrOIIHC
AJTUHAPUYECKOW TOBEPXHOCTH; IIWIIMHJIP; KOHUYECKas MOBEPXHOCTh, OOpa3ylolue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacmo3naBath Tena BpamieHus (IMUIHHIP, KOHYC, cdepa U miap).



OOBACHATH CIOCOOBI OTYUYEHUS TeJl BpallleHuUsI.

KrnaccuduimpoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAHME IIApPOBOrO CIJOs, BBICOTA IHAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Boruucnsate 00bEMBI M MIJIOMIAAN MOBEPXHOCTEN TEN BpaLIEHUs, TEOMETPUUECKUX
TEJ ¢ MpUMEHeHueM (popmy.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHUK, BIMCAHHBIA B cdepy U OMHCAHHBIN
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS.

BbIYUCHATS COOTHOIIGHHUS MEXIy IUIOMIAASMH TOBEPXHOCTEH U 00bEMamMu
MO00HBIX TEIL.

N3o00paxats u3ydyaemble GUTYPBI OT PYKU U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3Bnekatb, UWHTEpPOPETUPOBATH U  IpeoOpa3oBbIBaTh  MH(OpMaLUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, NPEACTABICHHYIO Ha YepTexax u
pPUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBITIONHATE JEHCTBHS CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHHS
BEKTOpPA Ha YUCIIO0, OOBSACHAThH, KAKUMHU CBOMCTBAMH OHHU 00JIaJat0T.

[IpuMeHATH paBUJIIO MapajuICICIUIIEA.

OnepupoBarh MNOHATHSIMH: AEKAPTOBBI KOOPAMHATHI B INPOCTPAHCTBE, BEKTOD,
MOJ1yJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXIY BEKTOPAMH,
CKJISIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M IPOM3BEIEHUE BEKTOpA Ha YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE  TMPOM3BEACHHE, paCKIaIbIBaTh  BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CUCTEME KOOPAUHAT.

[IpumeHsATh reomeTpuyeckre (akTbl AJIA PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEANOIAraloIuX HECKOIBbKO IIAroB PEIICHUs, €CIU YCIOBHUS NMPUMEHEHHUs 3a/1aHbl B
ABHOU opme.

Pemwate mnpocreiimime reoMeTpuUYecKUe 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPIMHATHOI'O METOAA.

Pemate 3a1aun Ha 0OKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUI M HAaXOXIECHUE
reOMETPUUYECKUX BEJIMYMH 1O oOpa3uaM WM ajJropuTMaM, NPUMEHSS H3BECTHBIC
METO/bI IPU PELIEHUH CTaHAAPTHBIX MaTEMAaTHYECKHUX 3a]1a4.

[IpumensaTy  mpocrevmme  nporpaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoAUTH MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U KU3HH,
pacno3HaBaTh MPOSBJICHUE 3aKOHOB FT€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TONyYEHHBbIE 3HAHUS Ha TMPAKTHKE: aHAJIU3UPOBATh peajbHbIC
CUTyallUM W TNPUMEHSITh H3YyUYECHHbIE TIOHATHS B TPOLECCEe TMOHUCKAa pEelIeHUs
MaTEeMaTUYeCKu C(POPMYIMPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEANIbHBIE CUTYyalluU



Ha $3bIKE TIE€OMETPHM, HCCIEAOBATh IOCTPOCHHBIE MOJEINM C HCIOJb30BaHUEM
reOMETPUUYECKUX TOHATUH M TeopeM, ammapara aireOphl; pemarh MTPaKTHUYECKHUE
3a/1a4y, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEIHYNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoabusbie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
bubnunoreka LIOK
1 B 10
BEAICHHE B CTEPCOMCETPHTO https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NMPSMBIX U 12 1 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 1 1
VYTibl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://m.edsoo.ru/Lc209e37
bubmmoteka IIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus], paCCTOSTHUS U YTIIbI 4 brbmmorexa LIOK
P ' P Y https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TEM mudpoBLIe
Ne i/m P Konrposbubie IIpakTHyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubmuorexa [JOK
! Tena spaueris 12 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
2 o 5 1
OOBEMBI Te https://m.edso0.ru/1c209e37
bubmuorexa [JOK
3 B 10 1
€KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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