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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOIMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XOIMMOE YCIIOBHUE €ro COIMALHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAayeCTB, MOITOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIA OOYYaIOIIMXCS
CpeAHEel WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
oOmre MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIE CO CHEIM(PUKON TE€OMETPHH U HEOOXOIUMBIE JIJIs
KU3HU B COBpEeMEHHOM o0recTBe. Kpome 3Toro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
Oosiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npoheccCHOHATFHON IS TEILHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4uamMu 0cBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax sIBIISFOTCS:

e (opMupOBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpAIICHUS Kak o
BOXHEHWIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIONIMX OMKMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHS OKPYKAIOIIETO MUPA;

e (opMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEkKaX, MOJCISAX M B PEaTbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHE METOJAaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs OTEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPAaHHHUKAX U
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOIICTBaMU;

® OBJIAJICHUE ANTOPUTMAMU PELICHUS OCHOBHBIX THIIOB 3ajay; (OpMHUpPOBAHUE YMEHUS
IIPOBOJIUTh ~ HECJIOKHBIE  JOKa3aTeJIbHbIE  pPAcCY)KJICHHMsT B  XOJA€  peEIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYallbHBIX M  TBOPYECKHUX CIIOCOOHOCTEW  oOydarommxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: yMEHHE
pacro3HaBaTh MPOSBJICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalMsIX U IPU H3YYEHUM JPYTUX Y4eOHBIX IMPEIMETOB,
IIPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IeOMETPUYECKUN ammapaT /s pelleHus [PaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETpUU
B Hayajge €ero MW3ydyeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa30oM OpraHM30BaHHAs PabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT pa3BUTHUIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET INPOTEKaHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JallbHEHIIEMY H3YUEHHIO TTpeIMeTa.

[Ipenmourenune OTHAETCS HArIsAHO-KOHCTPYKTUBHOMY METOAy OOy4YeHMs, TO €cTh
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATelNbHOCTH. Pa3BUTHE TNPOCTPAaHCTBEHHBIX NPEACTABICHUH Yy YydamMxcs B  Kypce
CTePEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 33a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPUPOBAHHE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a NPOBOAUTCS C
OTIOPOH Ha HArJSIIHOCTh, a OTIEPHPOBAaHUE 00PAa30M — B YCIOBHUSAX OTBJICUEHHS OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsSI €r0 UCXOJHOTO COJIep KaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpaHHuKn», «lIpsmMble U IIIOCKOCTH B MPOCTpAaHCTBEY, «Tena Bpamenus», «BeKTopsl 1
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
[0 COJAEP)KATEIBbHBIM JIMHUSM, HO W IO TojAaM OOy4YeHHMS Ha YPOBHE CpEIHEro oomiero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
[IOCJIEIOBATENIbHO U IIOCTYNATENIbHO, C COOJIIOIGHUEM IMPUHLUIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTAaBICHUMN 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Heenio B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS CTEpeoMeTpuu. Touka, npsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIICICTBUS U3 HUX.

B3anMHOe pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMNECS, TapaJLICIbHbIE U
CKpemuBampomuecss npsmsle. IlapamnenbHOCTh NPsSMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
IpsIMOM M IUIOCKOCTH. YTIIbI C COHAIPABICHHBIMH CTOPOHAMM; YroJI MEXIy INpPSIMBIMU B
npoctpanctee.  [lapayienbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiinye npocTpaHCTBEHHbBIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnes; NoCTpOeHNUE CEYeHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MpsIMbIE MApauleIbHbIE M IEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPIEHIUKYIIIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpSIMOW IEepHeHAUKYIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIy HPSAMON M INIOCKOCTBIO; JBYTPaHHBIM yroul,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBas U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYroibHBIN NapajuieJenunes u ero cBoicrsa. [lupamuaa: N-yroyipbHas
nupaMuaa, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT M YCEUEHHas MupaMuja. OJIEMEHThl MNpu3Mbl W nuUpamuiel. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHITHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; NpaBuiIbHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTA3Jp, JoJaeKa’ap M ukocayap. CeueHus NpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTU U IIOJHOM IOBEPXHOCTH MNPAMOM MPHU3MBbI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHON MHpaMUbl, TEOpeMa O IUIomaau yceu€HHoi nupamunbl. [loHstre 06 oOnéMme.
OO0BEM UpaMuIbl, IPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 0Opa3yrollue IWINHAPUYECKOM MOBEPXHOCTH, OCh
LHWIMHAPUYECKOH noBepxHocTH. LIumuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOINA/b OOKOBOH 1 MOIHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyromias M OCh; IUIONIA]b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yrollie W BBICOTA; OCHOBAHHS U
OOKOBasi OBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIAIh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepsl ¥ IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N3006paskenue Tes BpaleHus Ha IIOCKOCTH. Pa3BépTka MUIUHApa U KOHYyCA.

KomOunamuu Ten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIICHUSL.

[Tonsitne 006 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO TIapajuieyenuneaa u ciueActBus u3 He€. O0béM nummuHapa, koHyca. O0BEM
miapa ¥ rioimasp chepsl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAAIMU TOBEPXHOCTEM,
00béMamMu MOJOOHBIX TEJI.

Ceuenus mwmmHIpa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOASIee Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesaa. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUIT IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema kKoopauHar B mpocTpaHcTBe. Koopaunatel Bekropa. IIpocreimue
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOEe NpOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXIy OpSMBIMU U IIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIN METOJ HpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIIMH OOYYArOIIerocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHUEM B3aMMOJIEHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUID ATHUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHDKCHHN HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMaTHYECKUM acCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310poBOro M Oe3omacHoro oOpas3a »KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIaHBl; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTUYecKOMYy OOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HaIIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYpPhl, TMOHUMAHHEM BIHMSHHS COIHABLHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN JJIsI OKPY>KAIOIIEH Cpeibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JEATEIIbHOCTH, 3TANlOB €€ pa3BUTUS W 3HAYUMOCTU Ui Pa3BUTUS LIMBUIIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble Joruveckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUHU TTPOBOJAMMOTO aHAIIH3A;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUAX; IpeaiaraTb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO J0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUHN (IIpSAMbIe
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanboiee MOIXOIAIMINN ¢ YIETOM CaMOCTOSTEIBHO BBIAECIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIeMYy, YCTaHABINBATh
HUCKOMOE U JAaHHOe, (OpPMHUPOBATH TUIIOTE3y, APTyMEHTHUPOBATH CBOIO TO3UIIHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHUS W BHIBOJBI 1O  pe3ylIbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTaBIICHHS,;

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
TTOJTy4EHHBIN pe3yibTaT;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KUBaTh Pa3INUUe U CXOACTBO MO3UIINNA; B KOPPEKTHOH Gopme GpopMyaupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCS, OOCYXKIATh MPOLECC W pe3ysbTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMHU KOMaH/Ibl; OI[CHUBATh KAYE€CTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AITOPUTM PELICHUs 3a]]auu, BIOUPATh CIIOCO0 PEIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEWCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pPe3ylIbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJI IMpOLEeccCa W Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, AAHHBIX, HAalJIEHHbIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOYKA, MPAMas, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX MPU PEIICHUHA TEOMETPUICCKUX
3aad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBaTh B3aMMHOE PacIioIOKEHHE MPSIMBIX H IIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMHU: JBYI'PAaHHBIA yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK, BBIMYKIIBI W HEBBIMYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, MIPaBUWIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[A; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBIMYKIbIC MHOTOTPAHHUKH; TPAaBHJIbHBIC MHOTOTPAHHUKHU; TMPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MPUHITUIIBI TIOCTPOCHUSI CEUYCHHI, CIIOJIB3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJIHATH (BBIHOCHBIE) IIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaxOoXKJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
ATOPUTMaM, MPHMEHsSS HM3BECTHBIC AHAIUTHYECKHE METOJbl TPU PEIICHUH CTaHIAPTHBIX
MaTeMaTUYECKUX 3aJau Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH IO
MPSIMOM, OT TOYKH JI0 MIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEIMYMH 10 oOpasluaM WiIu
QITOpUTMaM, TMPUMEHSS W3BECTHBIE aHAJIUTHUECKHE METOJbl TpPU PEUICHHH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYUCICHHE YIJIOB MEXKAY CKPEHIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
MpUMeHeHHeM (OPMYI; BBIUMCIATH COOTHOIICHUS MEXIy IUIOMIAJASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.
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OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBATE U MHTEPIPETUPOBATh HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (UTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAllHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb MOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBLIC CUTyallUH WU
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBaTh TOCTPOCHHBIC MOJEIN C HCIOJb30BAaHHEM T'€OMETPHUCCKHX TOHSATHH M TEopeM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh MMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromiue
WIAHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIomine KOHHUECKOM
MOBEPXHOCTH, KOHYC; ChepruuecKast TOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWIMHIP, KOHYC, cdepa U map).

OOBICHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[CHHUS.

KnaccuduiupoBaTs B3auMHOE pacmosioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSMHU: MIAPOBON CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA,
IIAPOBOH CIJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOINAAM MOBEPXHOCTEH TEN BpAIllEHUs, T€OMETPHYECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BIIMCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPaHHHK HITH TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHST MEXKIY TUIOIIAASMHU TOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJI

N300pakate u3ydaembie (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX QUrypax, MPeACTaBICHHYIO Ha YepTekaX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[TpuMeHsATh MpaBUiIo MapauieIenunea.
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OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YMCJIO, YI'OJI MCXKAY BCKTOpAaMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEOJaralIinX HECKOJIbKO IIaroB PEIICHHS, SCIU YCIOBHS NMPUMEHEHHUS 3aJaHbl B SBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WK aJlrOpUTMaM, NpPpUMCHAA U3BCCTHBLIC MCTO/bI ITPHU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIEITUPOBATh PEAThHBIC CHUTYAIlMd Ha SI3BIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbI€ M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bub OK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 h ;IDJSI:I;I/(:;ZTS;ZIU 16209037
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ’ P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
C/14 BpATHeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [{OK
2 O06be 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 h;}::?/%::;ii.ru 16209637
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC, TEOMETPUSA

Ne Hara
Tema ypoka
n/n ILnan
dakr

Beenenne B crepeomerpuio — 10 yacos
OcHOBHbIE IOHATHS CTEPEOMETPUN: TOUKA, IPAMasi, IIOCKOCTb, MPoCcTpaHcTBO. [IpaBuna

1 n300pakeHUs] Ha PUCYHKaX: M300pakeHUs IIIOCKOCTEH, MapajiebHbIX MPSMBIX (OTPE3KOB), 1
CEpEIMHBI OTPE3Ka
[TonaTHA: nepecekaronmecs MIOCKOCTH, MEPECEKAOIINECS IPsIMasi U INIOCKOCTh 1
[TonaTHs: nepecekarommecs MIOCKOCTH, IEPECEKAOIINECS IPsIMasi U INIOCKOCTh 1

4 3HaKOMCTBO ¢ MHOTOIPaHHUKaMHU, H300pakeHe MHOTOTPaHHUKOB Ha PUCYHKaX, Ha 1
MIPOEKIIMOHHBIX YEPTEKAX
HauanbHble cBeieHHs 0 KyOe U UpaMuJe, UX pa3BEPTKU U Mojenu. CedeHnss MHOTOI'PaHHUKOB 1
HauanbHble cBeieHHs 0 KyOe U IUpaMuJe, UX pa3BEPTKU U Mojenu. CedeHnss MHOTOI'PaHHUKOB 1

7 ITonsiTne 06 akCHOMAaTUYECKOM MTOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS 1
13 HUX

8 [TonsiTue 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U CIIEJCTBUS 1
13 HUX

9 [TonsiTue 06 aKCHOMAaTUYECKOM IMOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIEICTBUS 1
U3 HUX

10 [TonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIIEJCTBUS 1
U3 HUX
IIpsimble U m10cKOCTH B mpocTpancTie. Ilapa/uieIbHOCT NPSIMBIX U IUIOCKOCTEH -12 yacoB

11 B3anMHOe€ pacmnoioxKeHUe NPsAMBIX B IIPOCTPAHCTBE: MIEPECEKAIOIIUECS, TApaJUICIIbHbIE U 1

CKpCUIUBAIOIHUECS ITPAMBIC
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[TapamienpsHOCTE NPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: NapaJlIe/IbHbIC NIPSMBIE B IIPOCTPAHCTBE;

12 NapaJuIEIbHOCTD TPEX MPSIMBIX 1
13 [TapamienpHOCTE IPAMBIX U IIJIOCKOCTEN B IpocTpa”cTBe: [lapamiensHOCTh IPSIMOM U IIIOCKOCTH 1
14 VYTIubl ¢ COHaNPaBJICHHBIMA CTOPOHAMH 1
15 YroJ1 MeX 1y IPSMBIMU B IIPOCTPAHCTBE 1
16 YroJs1 MeX Iy IPSMBIMU B IIPOCTPAHCTBE 1
17 [TapannensHOCTh TIIOCKOCTEH: MapaiesibHbIE TIIIOCKOCTH 1
18 CBoiicTBa apauIeTBHBIX MIOCKOCTEH 1
19 [IpocTeiimue mpocTpaHCTBEHHBIE PUTYPHI HA TIIOCKOCTH: TETPadAp, KyO, mapasuieenuie 1
20 [Toctpoenue ceuenuit 1
21 [TocTpoenue ceuenwuit 1

KoutpoabsHnas pabora Ne 1no teme "Ilpamsie u nnocko llepnenoukynapuocmo npamoi u
22 NJI0CKOCMU: NEPREHOUKYNAPHbBLE RPAMbBIE 8 RPOCMPAHCIEE CHLU 8 RPOCMPAHCM Ge. 1

IHapannensnocms npamvix u naockocmei"

IlepneHAUKYJAPHOCTH NPAMBIX M ILUIOCKOCTEH -12 yacoB
23 [lepnieHIUKyYIAPHOCTD MPSAMOI U TVIOCKOCTH: MEPIEHIUKYIIIPHBIE MPSMBbIE B IIPOCTPAHCTBE 1
24 [Ipsimble mapasienbHble U NEPIeHIUKYISIPHbBIE K IIOCKOCTH 1
25 [Ipsimble mapasieNnbHble U NEPIeHIUKYISIPHbBIE K IIOCKOCTH 1
26 [Ipu3Hak nepneHInKyIIpHOCTH MPSIMON U TUIOCKOCTH 1
27 [Ipu3Hak nepneHIuKyIIpHOCTH MPSIMOM U TUIOCKOCTH 1
28 Teopema o psaMoit epreHANKYISIPHOMN TIOCKOCTH 1
29 Teopema o npsaMoit epreHANKYISIPHOMN TIOCKOCTH 1
30 Teopema o psAMON NEPIEHANKYISIPHON TUIOCKOCTH 1
31 [leprieHAMKYSAp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 1

IIJIOCKOCTH
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[lepnieHIUKYIISp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOUKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10

32 1
IJIOCKOCTH
33 [lepnieHIuKyIsp 1 HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 1
IJI0OCKOCTH
34 [lepnieHiuKyIsp 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOU 10 1
IJI0OCKOCTH
Yriabl MeKIy NPpSIMBIMHU H IJI0CKOCTAMH -10 yacoB
35 VYTrabl B IPOCTPAHCTBE: YroJl MEXAY MPSAMOU U TIIOCKOCTHIO 1
36 JIByrpaHHbIN yroJ, JUHEHHBINA yroJl ABYTPaHHOTO yria 1
37 JIByrpaHHbIN yroJ, JUHEHHBINA yroJl ABYIPaHHOTO yriia 1
38 [lepneHIUKyIAPHOCTD MIOCKOCTEN: IPU3HAK MEPIEHAUKYIISIPHOCTH JIBYX IUIOCKOCTEH 1
39 [lepneHIUKyYIAPHOCTD MIOCKOCTEN: IPU3HAK MEPIEHAUKYIISIPHOCTH JIBYX IUIOCKOCTEH 1
40 [lepneH TUKyYIAPHOCTD IIOCKOCTEN: MPU3HAK NEPIIEHANKYISIPHOCTH JABYX IJIOCKOCTEN 1
41 Teopema o TpEX mepHeHANKYIApAX 1
42 Teopema o TpEX mepHeHANKYIApaX 1
43 Teopema o TpEX mepHeHANKYIApax 1
44 KonTpoabHasi padora Ne 2 mo tremam "Ilepnenoukynapuocms npamoix u naiockocmeint’ u 1
"Venwt mescoy npamvimu u nnockocmamu''
Mrororpanauku -11 yacos
45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPaHHUKA, BBIITYKJIbIC M HEBBITYKIIbIE 1
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA
46 [Ipu3ma: N-yroybHas npu3Ma; TpaHu U OCHOBAHUSI IPU3MBL; IPSMasi U HAKIIOHHAS PU3MBI; 1
O0KOBas U MOJIHAS TIOBEPXHOCTH MPU3MBI
47 [Mapannenenunen, NpsMOYTOJIbHBIN NapaslieenuIe] U ero CBONCTBA 1
48 [Mupamupa: N-yronpHas mupaMuaa, TPaHU U OCHOBAHUE MTUPAMUIBL, OOKOBAs U MOJIHAS 1

MOBCPXHOCTH IMUPpAMU/BI; ITPABUJIBHAA U yceqéHHaﬂ nupaMmuaa
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HpaBI/IHBHBIe MHOI'OT'paHHUKHA: IOHATUC ITPABUIIBHOI'O MHOT'OI'paHHUKA, ITpaBUJIbHAA IIpHU3Ma U

49 MpaBUIbHAS TUPAMUA; IPAaBUIbHAS TPEYroJbHAs NUPAMHU/Ia U MPABIIBHBIN TETPadaAp; KyO 1

50 [IpencraBienue o NpaBUIbLHBIX MHOIOTPaHHUKAX: OKTAad/Ip, JOJAEKadAp U UKOCABP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSIMOM, IJIOCKOCTU. DJIEMEHThI 1
CUMMETPHH B IMPAMHJIAX, TApAJUICTICTIUIIEAAX, TPABUILHBIX MHOTOTPAaHHHKAX

52 Borunicnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, JuaroHaiu, yriibl 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSAMOU MPU3MBI, 1011/l OCHOBAHUH, 1
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSAMOI MPU3MBbI

54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABUIIBHOM MUpPaMU/IbI, TEOpPEMA O IIJIOLIaIN 1
OOKOBOM MOBEPXHOCTH YCEUEHHOM MUpPaMUIbI

55 KourpoJsbHas padora no teme Ne 3 "Muozoepannuxu'” 1
O0beMBI MHOTOTPAHHMKOB — 9 yacoB

56 [Tonsitre 06 06BEME 1

57 O06bEM TMpaMuIBI 1

58 O06bEM TMpaMu B! 1

59 O06BEM TMpaMuU bl 1

60 O06BEM TMpaMuIbI 1

61 O06BEM TTPU3MBI 1

62 O06BEM TPU3MBI 1

63 OO6BEM MTPU3MBI 1

64 KonrtpoabHnas padora Ne4 no reme ""O6vémbt muozozpannuxog’ 1
IloBTOpeHue — 4 yaca

65 IToBTOpenue, o0o0IIeHne cuctemMaru3anus 3HaHui. [locTpoeHne cedeHnit B MHOTOrpaHHHKe 1

66 IToBTOpeHue, 0000IIeHNnEe cucTeMaTH3alus 3HaHUH. BeIurclieHne pacCTOSHUIM: MeX Ty ABYyMS 1

TOYKaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKHU OO INIOCKOCTHU, MCKAY CKPCHINBAOIIUMHUCA MMPIMBIMHA
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67 Hrorosasi konTpobHasi padora Ne 5 1
[ToBTOpenue, 0600IIeHNE cuCcTEMaTH3alus 3HAHUK. BhIYMCIICHNE YTTIOB: MEXIY
68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXTY TPSMOU U TIOCKOCTHIO, IBYTPAHHBIX YIIJIOB, YTIIOB MEXKITY 1
TUTOCKOCTSIMU
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IloypouHoe niianupoBanue reomerpus , 11 kinace

Ne i/t

Tema ypoka

Aarta

MnaH

dakKT

1. O6GoO01eHne H CHCTEMATH3ALUSI PaHee H3YYEHHOT0 MPOrpaMMHOr0 MaTepuaJia — 8 yacos

[TapannenbHOCTh NPSIMBIX, MPSIMOUN U TIOCKOCTH, TIIOCKOCTEN

[lepneHMKYISIPHOCTD NMPSAMBIX, MPSAMOM U INIOCKOCTH

[TepieHAMKYIAPHOCTH MIOCKOCTEN

N3mepenue yriioB u pacCTOSTHUN B IPOCTPAHCTB

MHororpaHHuKH

Bekrtopsl Ha mmockocti. MeToa KoopIMHAT

JAuarsocruueckasi KOHTpoJabHasi padora Ne 1

OO OB W DN

AHaNM3 TUarHOCTHYECKOW KOHTPOJIHHOU PabOThI

Tena Bpamenus -12 yacon

Hunuaapuyeckas MoBepXHOCTh, 00pa3yroliue HUIMHIPUYECKON TOBEPXHOCTH, OCh
UMIMHAPUYECKON TOBEPXHOCTH

10

HI/IJ'H/IHI[pZ OCHOBaHMS K OOKOBas IOBEPXHOCTD, 06pa3y10ma>1 " OChb, IIOIIAab OOKOBOI M MOJIHOM
IIOBEPXHOCTHU

11

N3o00paxkenue nunuHapa Ha miockoctu. PazépTka mumnapa. CedeHust HUIMHAPA (TIOCKOCTHIO,
napajyuieIbHON WM NepreHANKYISIPHON OCH IUIMHPA)

12

Konunueckas IOBCPXHOCTD, o6pa3y}oume KOHHYECKOM IIOBEPXHOCTHU, OCh U BCPIIHNHA KOHHYESCKOH
IIOBCPXHOCTHU

13

KOHYCZ OCHOBAHHUC 1 BCpIIMHA, 06pa3y101ua>1 H OCb, IIOIIaab OOKOBOI1 U MOJHOH IMOBCPXHOCTH

14

Yceu€HHbIM KOHYC! 06pa3y10u11/1e " BBICOTA, OCHOBAHUA U OokoBast MMOBEPXHOCTH

15

N306paxenue koHyca Ha riockoctu. Pa3sépTka konyca. CedeHus KoHyca (MII0CKOCTBIO,
NapajuIesIbHOM OCHOBAHMIO, U INIOCKOCTBIO, IIPOXOAAIIEN YepPE3 BEPIINHY
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16 Cdepa u map: neHtp, paanyc, IuameTp; IUIOaab MOBEPXHOCTU Chepbl 1
17 B3aunmMHoe pacrosioskeHue cepbl U INIOCKOCTH; KacaTellbHasl IJIOCKOCTh K cepe; MIomaab 1

cepsr
18 N3o6paxenue cdepsr, mapa Ha mockoctu. CedeHus mapa 1
19 KomOuHnamus ten BpameHust 1 MHOTOTPaHHHUKOB 1
20 MHororpaHHUK, OMMMCaHHBINA OKOJIO cepsl; chepa, BIIHCaHHAS B MHOTOTPAHHHK HITH B TEJIO 1

BpaIICHUS

O6bembl Teu -14 yacon

21 [TonsiTie 06 06béMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEN 1
22 O6beM MpsIMOYToJIbHOTO MapajuieNenunena 1
23 O0BeM npsMO ¥ HAKJIOHHOW TIPU3MBI 1
24 O6beM npsMOii U HAKIIOHHOM MPU3MBI 1
25 O06bEM TIUIMHApA 1
26 O06bEM TIUIMHApA 1
27 O06beM TUpPaMHIBI 1
28 O0beM TUpPaMKIBI 1
29 O06BEM KOHYCa 1
30 O06BEM KOHYCa 1
31 O6bEM 1mapa u mIomaas cQepsl 1
32 OO0mbeM 11apa u ero yacTei 1
33 OO6mbeM 1apa u ero yacTeit 1
34 [TompoGHbIe Tena B mpocTpancTBe. COOTHOLIEHUS MEXTY TUIOIIAASIMH MOBEPXHOCTEH, 00BEMaMu 1

MOAO0OHBIX TEJ

KonTpoabHnas pabora no remam "Tena spamenus' u "O0bemsbr Tea" 1

BeKTopbl B npocTpaHcTBe — 11 yacos
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35 BekTop Ha MI0CKOCTH U B POCTPAHCTBE 1
36 PaBeHCTBO BEKTOpPOB

37 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB 1
38 YMHOKEHHE BEKTOPa Ha YHCIIO 1
39 Pasnosxenne BekTopa 1o TpéM HEKOMIUIAHAPHBIM BeKkTopaM. [IpaBuno napamienenunena 1
40 Pemrenne 3aga4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUII IEUCTBUH C BEKTOPaMHU 1
41 [IpssMoyronpHas cucteMa KOOpAUHAT B pocTpancTe. Koopaunate! Bexropa. [Ipocreiimme 1

3a/lauM B KOOpJAMHATaX
42 Yron mexay Bekropamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB 1
43 Brranciienue yrioB MexXry IpSMBIME U TUIOCKOCTSIMH 1
44 KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHNH F€OMETPUYECKUX 3a]a4 1
45 KonTpoabHas padora no teme ''BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE" 1
MeTox KOOPAUHAT B MPOCTPaHCTBe. JBHKEHME -

46 [IpsiMoyronpHas cucTeMa KOOPAWHAT B MPOCTPAHCTBE 1
47 Koopaunats! BekTOpa 1
48 [IpocTeitmme 3a7a4n B KOOpAMHATAX 1
49 [IpocTeitmme 3a1a4n B KOOpAXMHATAX 1
50 [IpocTeitmme 3a7a4n B KOOpAMHATAX 1
51 CkansipHO€ MPOU3BE/IEHUE BEKTOPOB 1
52 VYros Mex 1y BEKTOpaMu 1
53 Boruncnenue yrioB MExy NPSMBIMH U TUIOCKOCTSIMU 1
54 Bbruncnenue yrioB Mex1y IpSMbIMH U TJIOCKOCTSIMU 1
55 JIBr>xeHue 1
56 JIBr>xeHue 1
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o7 JBr>xeHue 1
58 KonTtpoabHas padora 1
59 AHaJM3 KOHTPOJIbHOI padoThl 1

HTorosoe 00001menne u cucremMarusanus nporpamioro marepuasna Iloaroroska k T'HA -

10
60 [ToBTOpenue, 06061meHne 1 cucremaTu3anus 3HaHuil. OCHOBHBIE (DUTYPBI, (AKThI, TEOPEMBI

Kypca IIaHUMETPUHT
61 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
62 [IpsiMbIe ¥ TIOCKOCTH B POCTPAHCTBE 1
63 MHOrorpaHHMKM 1
64 MHOrorpaHHMKM 1
65 Tena n NoBepPXHOCTM BpaLLEHUsA 1
66 HToroBasi KOHTpoOJILHasI padoTa 1
67 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aINs 3HAHUN 1
68 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Maremaruka: anredpa ¥ Havyaia MaTeMaTHYECKOr0 aHalnu3a, reoMeTpus. [ eomerpusi.
10-11 xmacchl : yaeOHUK JJ1st 001Ie00pa3oBat. OpraHu3aIyii : 0a30BbINA U YrIIyO. YpOBHH /
[JI.C. Aranacsia u jp.]. —10-e u3n., crep. — M.: [IpocBemienue, 2022. — 287 c. : un. — (MI'Y
— TIIKOJIC)

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

I'eomerpus. YHuBepcalbHbIII MHOrOypoBHEBbII cOopHMK 3amad. 10-11 kiaccel :
yueb. mocobue st o6meoOpazoBat. opranuzanmii / WM. B. Amenko, C. A. IllecrakoB. 5-¢
u3a. — M. : Tlpocemenue, 2023

I'eomerpus. unaktudeckue marepuansl : 10-i xmace : 0a30BbIA U YrITyOJICHHBIH
YpOBHHU : y4eOHOe mocobme it oOmieoOpa3oBarenbHbIX opranu3amuii / b. I'. 3uB. — 2-¢
n3a., crep. — Mocksa : [Ipocsemenue, 2021.

I'eomerpus. Iunaktudeckue marepuansl : 11-i xmace : 0a30BBIA U yrITyOJICHHBIN
YpOBHHU : y4eOHOe mocobme i oOmieoOpa3oBarenbHbIX opranu3amuidi / b. I'. 3uB. — 2-¢
n3a., crep. — Mocksa : [Ipocsemenue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

POII https://resh.edu.ru/
OopazoBarenbHas iathopma «Yuu.py» https://uchi.ru/
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