


IHHOACHUTEJIBHASA 3ATIIMCKA

Pabouass mporpamma ydebHOTO Kypca «['eomerpusi» 06a3zoBoro ypoBHs uis oOydarommxcs 10 —11
KJIacCOB pa3paboTana Ha ocHOBe DeepaabHOTO TOCYAaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPETHETO
obOmero o0Opa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPENBABISIEMBIX K
MaTeMaTH4eCKOMY OOpa3oBaHHIO, W TPAIUIUN pOCCUICKOTO oOpa3oBaHUs. Peammsarus mTporpamMMsl
O6€CH€‘-H/IBaeT OBJIAZICHNEC KIIIOYCBBIMHU KOMIICTCHUHUAMMU, COCTABJIAIOIIMMU OCHOBY IJId CaAMOPA3BHUTHUA H
HETIPEPBHIBHOTO 00pa30BaHus, EIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxnocTh ydeOHOTO Kypca T€OMETPUM HAa YPOBHE CpeaHero oomiero oOpazoBaHusi OOyCIOBJIEHA
MPaKTUYECKOH 3HAYMMOCTBHIO METANPEIMETHBIX W TPEAMETHBIX pe3yJbTaTOB OOYy4eHUsT TeOMETPUHU B
HaIpaBJIEHUU JIMYHOCTHOTO PAa3BUTHS oOydaromuxcs, GopMupoBaHus (YyHKIMOHAJIBLHOW MaTeMaTU4eCKOn
IPaMOTHOCTH, M3y4€HHUsSl JApPYruxX Y4eOHBIX JUCHUIUIMH. Pa3zButue y oO0ydarommxcsi MpaBHIbHBIX
MIPEJICTaBICHUIM O CYITHOCTU U MPOUCXOXKACHUU T€OMETPUUYECKUX aOCTpaKIUil, COOTHOIIEHUU PEalbHOIO U
HJICANBHOTO, XapaKTepe OTPaKEHUSI MAaTEMaTHYECKOM HAayKOM SIBIICHMM M NPOLECCOB PEATbHOIO0 MHDA,
MEeCTe F'€OMETPUU B CHCTEME HayK U POJM MATEMaTH4YE€CKOrO MOJEIMPOBAHUS B HayYHOM IO3HAHUU U B
MpPaKTHUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS Y4alIUXCS, a TaKkKe KauecTB
MBIIILJIEHHS, HEOOXOIMMBIX JJISl aalTallii B COBPEMEHHOM OOILIECTBE.

I'eomerpus sBnsieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CpesiHero olmiero oopa3zoBaHus, Tak
Kak o0ecreynBaeT BO3MOKHOCTb M3y4eHUs KaK JUCLUUILINH €CTeCTBEHHO-HAYYHOI HANpaBJICHHOCTH, TaK U
T'YMaHUTAPHOM.

Jlormdeckoe MbllieHHe, (QOpMHUpYeMOe IMpH HM3y4YeHUH OOY4YaIOUUMUCS TMOHSITHIHBIX OCHOB
F€OMETPUHM U MOCTPOEHUHU LEMOYKH JIOTMYECKUX YTBEPKACHHM B XOJE pELICHUs I'€OMETPUYECKHUX 3a]1ad,
YMEHHUE BBIIBUTaThb WM OINPOBEPraTh T'UIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IPU PEIICHUM 3ajad
€CTECTBEHHO-HAY4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca QU3KKH.

YMeHue OpHEeHTHUPOBATHCA B MPOCTPAHCTBE WrpaeT CYHIECTBEHHYIO pOJb BO BCEX O00JACTIX
NesITeNIbHOCTH YenoBeka. OpHeHTalns YelloBeKa BO BPEMEHU U IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €r0
COLIMANIBHOTO OBITHS, (hopMa OTPaKEHUSI OKPYKAIOIIETO MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTHUBHOT'O
npeoOpa3oBaHusl AeWCTBUTEIbHOCTH. OnepupoBaHrUe MPOCTPAHCTBEHHBIMU 00pazaMu OObEIUHSET pa3HbIe
BUJIBI y4eOHOM M TPYAOBON [EATENbHOCTH, SIBISETCS OJAHUM U3 NPOPECCHOHATBHO BAXKHBIX KAdyeCTB,
MO3TOMY akTyallbHa 3ajada (OpPMHUPOBAHHUS Yy OOYyYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTU OOpPA3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B IMOATOTOBKE K MPAKTUYECKOU
JESATEIBbHOCTH 10 MHOTMM HalpaBJICHUSIM.

Llenp ocBoenuss mporpammbl ydueOHOTo Kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOydeHHS —
o0mieo0pa3oBarenbHOE U OOLIEKYIBTYPHOE pa3BUTHE OOYYaIONIMXCS 4Yepe3 00ecredeHHe BO3MOXKHOCTH
MPHOOpPETEHUsI U UCIOJIB30BAHUS CUCTEMATHUYECKUX I€OMETPUYECKUX 3HAHUM U JIEHCTBUi, creru(uuHbIX
reOMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJIOJDKEHUsI 00pa30BaHUS MO CIELUANIBHOCTSAM, HE CBS3aHHBIM C
IIPUKIJIATHBIM MCIIOJIB30BAHUEM I'€OMETPHH.

IIporpamma no reomeTpun Ha 6a30BOM ypOBHE Mpe/Ha3HaueHa Juld 00y4aroluXxcs CpeAHel MIKOJIBI,
HE HCHBITHIBABIIMX 3HAYUTENIBHBIX 3aTPYyIHEHMH Ha YpOBHE OCHOBHOTO oOImiero oopasoBaHus. Takum
o0Opa3oM, obyuaroriyecss Ha 6a30BOM YpOBHE JIOJIKHBI OCBOUTH OOIIME MaTeMaTUYECKHe YMEHUS, CBSI3aHHbIE
co cnenudukoil reoMeTpun M HEOOXOAMMBIE JUI XKU3HU B COBpeMEHHOM obmectBe. Kpome 3toro, oHu
UMEIOT BO3MOYKHOCTb M3YYUTh T€OMETPHUI0 0oJjiee IiIy0oKo, eClii B AajbHEHIIeM BOZHUKHET HE00X0 TMMOCTh
B F€OMETPHUECKUX 3HAHUAX B MPOPECCHOHATBHOM AeATeIbHOCTH.



JIOoCTIDKEHHE IIeTM OCBOCHMS IMPOrPaMMbl 00ECHEUMBACTCS PEIICHHEM COOTBETCTBYIONIMX 3ajad.
[TpuopureTHpIMH 3aadamMu OCBOeHHUSI Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—11 xmaccax
SBIISIFOTCSI:

e (opMupOBaHHE NPEACTABICHUS O F€OMETPUU KaK YacTH MHUPOBOIM KyIbTYpbl M OCO3HAHHE e

B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opMupOBaHHE TMPEICTABICHUS O MHOTOTPAHHHKAX W TEJaX BpAIICHHS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISX, TIO3BOJIIONIUX OMHICHIBATh M U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO
MUDA;

e (opMupoBaHHE YyMEHHS paclO3HaBaTh Ha 4YepTekaxX, MOJCIAX U B pPEAIBHOM MHpE
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

® OBJIAJICHHE METOJaMHU DEUICHHs 3aJad Ha MOCTPOCHHS Ha HW300paKEHHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O MHOTOTPaHHUKAaX H TeJax
BPAIICHUS U KX OCHOBHBIMHU CBONCTBaMH;

® OBJIAJICHHWE AITOPUTMAaMHU PEUICHUS OCHOBHBIX THIIOB 331ad; (OpMHUpPOBAHUE YMEHHS IPOBOIHUTH
HECIIOKHBIE JI0Ka3aTeNbHBIC PACCY)KICHHS B XOJ/I€ PEIICHUS CTEPEOMETPHUECKUX 3a/1a4 U 3a1ad C
MPAKTUIECKUM COJIEPIKAHHUEM;

® Da3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOYyJaromMXcsi, MO3HABATEIHHOM
aKTHBHOCTH, UCCIIEIOBATEIILCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHUS;

e (opMupoBaHHue GYHKIIMOHATBHON I'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPUH: YMEHHE Pacro3HaBaTh
MIPOSIBJIICHUST TEOMETPUIECKUAX TOHSATHIA, 0OBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX YKU3HEHHBIX
CUTYyallMsIX M MpPU HU3YyYCHUH JPYrUX Yy4eOHBIX MPEJAMETOB, MPOSBICHUS 3aBHCUMOCTEH WU
3aKOHOMEpHOCTeH, (GopMynIupoBaTh WX Ha S3BIKE T€OMETPUH M CO3/1aBaTh TI'€OMETPUYECKHUE
MOJIENTM, NPUMEHATh OCBOCHHBIH T'€OMETPUYECKHH ammapar sl pPEHmIeHUs IPAaKTHKO-
OPHEHTHPOBAHHBIX 3a]a4, HHTEPIPETUPOBATH U OLICHUBATH MOJTYYCHHBIEC PE3YIbTATHI.

OTnnunTenbHOW 0COOEHHOCTBIO MPOTPAMMBI SIBIISIETCSl BKIIIOUCHHE B KypC CTEPEOMETPUH B Hadaye
ero Wu3y4eHWs 3ajJad, pEUIaeMbIX Ha YypPOBHE HHTYWTHBHOTO IIO3HAHWS, M OIpPEAEIEHHBIM 00pa3oM
OpraHM30BaHHas padoOTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTHYECKOTO W IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKaHNUEe MHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET K JalbHEHIIEMY H3YUCHHIO
npeaMeTa.

[TpeanouTenne OTAAETCA HATISAAHO-KOHCTPYKTHBHOMY METOAY OOYYEHUs, TO €CTh TEOpPETUYECKHE
3HAHUA HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEAMETHO-TIIPAKTUYECKOW JesTenbHOCTH. PaszButue
MPOCTPAHCTBEHHBIX IMPEACTABICHUN y Y4JaIIUXCsl B Kypce CTEPEOMETPHH IMPOBOJHUTCS 3a CUET pEIICHHUS
3a71a4 Ha CO3JIaHKE MPOCTPAHCTBEHHBIX 00Pa30B M 3a/1a4 Ha ONEPUPOBAHKE MTPOCTPAHCTBEHHBIMH 00pa3aMH.
Co3nanmne o0Opa3a MPOBOAUTCA C OMOPOM Ha HArJSAHOCTb, a ONEPUPOBaHUE OOpPa3oOM — B YCIOBHUSX
OTBJICYECHUS OT HAIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 HCXOIHOTO COACPIKaHMUS.

OcHoBHBIE conepkarenbHble JTUHUU Kypca «['eomerpum» B 10-11 kiaccax: «MHOTOTpaHHUKI»,
«[IpsiMBIE M TIOCKOCTH B TpOCTpaHCTBe», «Tena BpameHus», «BeKTopsl 1 KOOPJAMHATHI B IIPOCTPAHCTBEY.
dopMupoBaHHE JIOTHUSCKUX YMEHHUH paclpenenseTcss He TOJBKO MO COJep)KaTeNbHBIM JIMHHUSIM, HO H IO
rojiaM oOy4eHus Ha YpOBHE CpeTHEr0 00IIero 00pa3oBaHusl.

Conepxxanne o00pa3oBaHHs, COOTBETCTBYIOILIEE IPEAMETHBIM pe3yabTaTaM OCBOEHHUS pabouei
IPOrpPaMMBI, paclpeAeIEHHBIM M0 To1aM 00y4eHUs, CTPYKTYPHPOBAHO TaKHMM 0Opa3oM, YTOOBI OBIaJICHUE
rE€OMETPUYECKUMH TOHSATHAMU M HaBBIKAMH OCYIIECTBIBLIOCH IIOCIENOBATENIFHO W TOCTYMATEIbHO, C
COOJIIOJICHMEM TPHUHLMIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKJIIOYAINUCh B OOILIYI0 CHUCTEMY
TeOMETPUYECKUX TPEACTaBICHUN O0Oydarommxcs, pacumpsis M yrayonss e€, oOpaszys HIpoYHbIe
MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTAHE

Ha n3yuenue reomerpum otBoautcs 2 yaca B Hezxento B 10 xiacce u 1 yac B Henmento B 11 kiacce,
BCero 3a /iBa roja ooydenus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHble MOHATHS cTepeomeTpuu. Touka, mnpsimas, IUIOCKOCTh, HIpocTpaHcTBO. lloHAtne 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOE pacnosokeHue IpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIMEcs, NapajUlelbHble U
CKpeuBamomuecs npsMsle. llapamienbHOCTh HPSMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: NapalIesIbHbIC
IpsIMBIE B MPOCTPAHCTBE; MAPALICIBHOCTh TPEX MPSAMBIX; NAPALIEIBHOCTh IPSAMON U INIOCKOCTH. YTUIBI C
COHAIPABJICHHBIMA CTOPOHAMH; YroJ MEXKIy INpsSMBIMH B IIpocTpaHCTBE. IlapajuieabHOCTH IUIOCKOCTEN:
MapajuleJIbHbIe IJIOCKOCTH; CBOMCTBA NApaJUICNbHBIX IIOCKOCTEM. IIpocrelmme NpoCTpaHCTBEHHBIE
(burypsl Ha INIOCKOCTHU: TETPa’Ap, KyO, mapaierenune1; HOCTPOCHUE CEUEHUH.

[lepneHMKYISIPHOCTD NMPSAMON U IUVIOCKOCTH: NMEPIEHAUKYISIPHBIE IPSIMBIE B IIPOCTPAHCTBE, IPSIMbIE
MapajuIeIbHbIE U NEPNEHAUKYISPHBIE K IJIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH MPSMOM U IIJIOCKOCTH,
TeopeMa O MNPAMON IEpPHEHIUKYISIPHON INIOCKOCTH. YTIBI B IPOCTPAHCTBE: Yroa MEXAy HIpsMON U
IJIOCKOCTBIO; JBYTPAHHBIA YrOJI, JIMHEWHBIM YroJl ABYrpaHHOTO yria. IlepneHaukylssp M HakIOHHBIE:
paccTosiHHe OT TOYKM JI0 TJIOCKOCTH, PAcCTOSHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIus (GUrypbl Ha
IJIOCKOCTh. IlepnenauKyIspHOCTh IITOCKOCTEN: NPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOCKocTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHUKHU

[loHATHE MHOTOTpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAaHHUKA, BBIMYKIbIE W HEBBIIYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronpHas nmpusma; I'PaHd M OCHOBAHUS IIPU3MBI,
npsiMas W HAaKJIOHHAas IpU3Mbl; OOKOBas M TOJHAs NOBEpXHOCTh mpusMel. [lapamienenunen,
IPSIMOYTOJIBHBIN MTapaJlIeNICIUIe]] U €ro cBOMCTBA. IIupaMua: N-yroybHas nupaMuaa, TpaHd U OCHOBaHUE
nUpaMuzbl; OOKOBask U MOJIHAS MOBEPXHOCTh IMUPAMU/IbL; PaBHIIbHAS M yCEUEHHAs NMUpaMuia. DJIEMEHTHI
IpU3MBl U MpaMubl. [IpaBuiIbHEIE MHOTOTPAaHHUKH: MTOHATHE MPABUJIBHOTO MHOTOIPAHHUKA; IPABUIIBHAS
pyU3Ma U INpaBWIbHAs NMUPaMUA; MPaBWIbHAS TPEYroyibHas NMHUpaMHJa U MPaBWIBHBIA TeTpasap; KyoO.
IIpencraBineHre 0 NPaBUIBHBIX MHOTOTPaHHMKAX: OKTa’ap, HoAeKa’ap M mkocadap. CedeHusl NpU3MbL U
MIAPaMHUJIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHsI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH. DJIEMEHTHI
CUMMETPUH B IUpaMuUax, Napajuleicnuneaax, IpaBuabHbIX MHOIOTDaHHUKAX.

Bbluncienue 5>1€MEHTOB MHOIOIpaHHMKOB: pEOpa, auaroHanu, yriel. [lnomanes OGokoBoi
MIOBEPXHOCTH U TIOJIHOW TOBEPXHOCTH MNPSAMOW MpPHU3MBI, IUIOLIAJb OCHOBaHUI, Teopema O OOKOBOM
MIOBEPXHOCTU IpsAMOM mpu3Mbl. [Inomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU IMPABUIIBHOM MUpPaMUBI,
Teopema o IJIomaal yceuéHHol nupamusl. [lonstue 06 06béme. O0bEM MUpaMHIbl, TPU3MBIL.

ITonoOuble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOINAIsIMM IOBEPXHOCTEH, 00bEMaMu
0I0OHBIX TEIL.

11 KJIACC

Tesna Bpamenus

[unuuapudeckas MOBEPXHOCTb, 00pa3yrolie UINHAPHUECKON MOBEPXHOCTH, OCh LIMIIMHAPHUECKOM
noBepxHocTU. [{uauHap: ocHOBaHMSA M OOKOBas MOBEPXHOCTh, 0Opa3ylomias M OCh; IJIOIIAAb OOKOBOW U
IIOJIHOW ITOBEPXHOCTH.



KoHnueckass moBepXHOCTb, 0Opa3yrolue KOHMUYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOU
nmoBepxHocTd. KOHYC: OCHOBaHHME W BepIIMHA, OOpasylomas M OCh; IUIONIaJb OOKOBOW W TIOJNHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolle U BBICOTa; OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Codepa u map: HeHTp, paauyc, JUAMETp; IUIONMIAIb MOBEPXHOCTH cdephl. B3anmMHoOe pacnosoxeHue
cdepsl U IIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cepe; mIomaab chepsl.

N3o00pakenue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka muiIuHApa U KOHYyCA.

KoMOuHarmu Ten BpaliieH!uss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIN 0KOJIO cdephl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK, UJIH TEJIO BPAlllCHUS.

[Tousitne 06 oO0béMe. OcHOBHBIC CBOWCTBAa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTrOJIHLHOTO
napaiesnienumnesa u ciueacTeus u3 He€. O0bEM muuHIpa, KoHyca. O0BEM mapa ¥ 1miomaas chepsl.

[TonoOusie Tema B mpocTtpaHcTBe. COOTHOUICHHS MEXAY IUIOIMAISIMH TOBEPXHOCTEH, 00BEMamu
MOJOOHBIX TEJ.

Ceuenust mwiIMHIpa (MapayielbHO W TEPHEHAUKYISIPHO OCH), CEYeHMs] KOHyca (mapasuieiabHoe
OCHOBAHUIO U MPOXOIlee Yepe3 BEPIINHY), CEUCHHUS LIapa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bextop Ha muiockocTH U B npocTpaHcTBe. ClI0KEHHE U BBIYMTAHHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha 4ucno. PasmokeHwe BeKTOpa MO TPEM HEKOMILIAaHApHBIM BekTopam. IIpaBuio napaienenunena.
Pemienue 3amay, cBsA3aHHBIX C MPUMEHEHHEM MpPaBWI JEHCTBUU ¢ BekTopamu. [IpsimoyronwpHas cucrema
KoopauHaT B npoctpaHcTBe. KoopanHatel BekTopa. [Ipocreiimne 3agauyu B KOOpAMHATAX. YTOJI MEXIY
BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB. BhIuncieHHEe YriioB MEXAy MPSMBIMH U TUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PELICHUH T€OMETPUUECKUX 3a/1ad.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE ~ pe3yabTaThl  OCBOEHUS  MPOrpaMMbl  ydyeOHOro  mpeamera  «MaTemaTHKa
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON IMO3HMIIMK OOYYArOMIerocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YIeHa POCCUMCKOTO OOIecTBa, MPEACTaBICHUEM O MAaTeMAaTHUYeCKHUX OCHOBAaX (DYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYP T'PaKIAHCKOTO OOIIecTBa (BHIOOPHI, ONMPOCHl U Mp.), YMEHUEM
B3aMMO/ICHCTBOBATH C COIIMATLHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIUSIMU U HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO POCCHUICKOM TIpa)AaHCKOM WAEHTUYHOCTH, YBa)KEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCHMCKOW MaTeMaTHUKH, IICHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSAM POCCUUCKUX
MAaTE€MaTUKOB W POCCUMCKON MaTE€MAaTHYECKOW HIKOJIbI, K MCIOJb30BAHUIO 3TUX JIOCTHKEHUN B APYTHX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapojaa; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ATHYECKOTO TOBENIEHHUS, CBS3aHHOTO C MPAKTHUYECKHUM TMPUMEHEHHEM JOCTIKCHUU HAyKH W
JESITETFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHNUE YCTOWYHUBOTO Oy IyIIETO.

JcTeTuYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKIIOYasi OSCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEUICHUH, pacCyKI€HNUI; BOCIPUUMUYUBOCTBbIO K MaTEMaTHUYECKUM aclleKTaM pa3iIMyHBbIX
BHJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSITh MaTeMaTHYeCKWe 3HAaHUS B HMHTEpecax 370pOBOr0 H
6e3omacHoro 00pasza JKU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3[0pPOBBIO (3I0pOBOE MHTAHUE,
cOalaHCUPOBAHHBIA PEXKUM 3aHATHW WM OTIbIXa, perysipHas (u3nyeckas aKTUBHOCTH); (pU3M4IecKoro
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03JOPOBUTENIBHOM JEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPEecOM K pa3iudHbIM chepam
npodeccuoHaNbHOM JIesITeNTbHOCTH, CBI3aHHBIM C MATEMATHUKOW U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpPILIATh
OCO3HAaHHBII BbIOOp Oyaymieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IUIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHMUIO U CaMOOOPa30BAaHUIO HA MPOTSKEHHUH
BCEM >KM3HU; FOTOBHOCTbIO K AKTUBHOMY YYacTHUIO B PEIICHUMH NPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaIpaBJICHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO IKOJOTUUECKON KYIbTYPhl, TOHUMAHUEM BIIHMSHUS COIMATbHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOTHOW U COIMAIBHOM Cpefbl, OCO3HAHHWEM TJI00ATBLHOIO XapakTepa
9KOJIOTHYECKUX MpoOJeM; OpHUeHTAIlell Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHWM JJIS pelleHHs 3a]ad B
obnacTu OKpyXKaroliel cpeapl, TIAHUPOBAHMS MOCTYKOB W OLEHKH UX BO3MOXKHBIX MOCIEACTBHM s
OKpYKarollen Cpeibl.

IleHHOCTH HAYYHOIO NO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIEeCTBEHHOW TPAKTUKH, TOHUMAaHUEM MaTeMaTHMYeCKOW Hayku Kak cdepbl dYeloBeYeCKOn
NESATENbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUUMOCTH JUIsl Pa3BUTUS IUBUIIM3ALMU; OBJIAJICHUEM SI3bIKOM



MAaT€MAaTUKUd U MATEeMaTU4ECKOW KyJIBTYPOU KaK CPEICTBOM IO3HAHUS MHPA; TOTOBHOCTBIK) OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCT HHANBHIYAIbHO U B IPYILIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE pe3yNIbTaThl OCBOCHUS NPOTpaMMbl  ydeOHOTO mpeamera «MaremaThKay
XapaKTEpPU3YIOTCSl OBJIAJICHUEM YHUBEPCAJIBHBIMU HO3ZHAGAMENbHBIMU OCLCMEUAMU, VHUBEPCANbHLIMU
KOMMYHUKAMUSHBIMU OUCMBUAMU, YHUBEPCATLHLIMU PERYIAMUSHBIMU OCUCEUIMU.
1) Vwuusepcanvhvlie noznasamenvHvle Oelicmgus, obecneuusaiom —dopmuposanue 0aA306bix
KOCHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa, npumeHeHue
JI02UYECKUX, UCCTIe008aAMeENbCKUX Onepayutl, ymeHul pabomams ¢ uHgopmayuet).
Ba3oBble jornueckue gecTBus:
® BBISABIIATh M XapaKTEPHU30BATh CYIIECTBEHHBIC MPH3HAKA MATEMAaTHYECKUX OOBEKTOB, TOHSTHH,
OTHONIICHWA MEXIy TOHATUAMU; (OPMYIUPOBATH ONPEICIICHUS TOHITHIA, YCTaHABIIUBATH
CYIIIECTBEHHBIM MPU3HAK KIacCU(PUKAIMK, OCHOBaHUS JUisi 00OOIIEHUS] U CPABHEHMS, KPUTEPUU
MPOBOIUMOTO aHAJIN3A;
® BOCHpPHHUMATh, (POPMYIHPOBATH W  TPEOOPa3OBBIBATH CY)KJACHHS: yTBEPAUTEIbHBIE W
OTpHUIIATENbHBIE, CIMHUYHBIE, YACTHHIE U O0IIHE; YCIOBHBIE,

® BBISBIIATh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWUMOCBS3HM M MPOTHBOPEUHS B (haKkTaX, JAHHBIX,
HaOMIOACHUSX W YTBEPXKICHUSX; TpeasiaraTh KPUTEPHH ISl BBISIBJICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

e JlelaTh BBIBOJABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

® TMPOBOJUTH CAMOCTOSITENIBHO JOKAa3aTeNbCTBA MAaTEMaTHYECKHX YTBEP)KICHUH (TpsMble U OT
MPOTUBHOTO), BBICTpaWBaTh AapryMEHTAIMIO, MPUBOJUTH NpPUMEPhl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;
e BBIOMpaATh CMOCOO pemieHus Y4eOHOW 3a7aun (CpaBHMBATh HECKOJBKO BapHAHTOB PEIICHUS,
BbIOMpATh HanboJIee MOAXOAAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJIEJICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarebCcKHe NelCTBHA:

® CIIOJIB30BaTh BOMPOCHl KaK MCCIEAOBATENbCKUII HHCTPYMEHT MO3HAHUS; (GopMynupoBaTh
BOINPOCHL, (PUKCUPYIOIINE NPOTHUBOpEUHEe, Mpo0iieMy, yCTaHaBIMBaTh HCKOMOE M JaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIINI0, MHEHHUE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIIEJOBAHHE 0 YCTAaHOBJICHHIO
O0COOCHHOCTEI MaTeMaTUYeCcKOro 0ObEKTa, SIBICHUS, IPOIeCcCa, BBISIBICHHIO 3aBUCHUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

® CcaMOCTOATENbHO (opMmynupoBaTh OOOOIIEHHS U BBIBOJABI IO pe3yiabTaTaMm MPOBEAEHHOTO

HaOIOICHUS], MCCIEA0BAHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJYUYEHHBIX PE3Yy/lIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

® [IPOTHO3UPOBATH BO3MOKHOE pa3BUTHE TpoIlecca, a TaKKe BBIIBUraTh IMPEANOIOKEHHUS O €ro

Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ unpopmanueii:

® BBIABIATH JehUIUTH HWH(OpPMALNK, TAHHBIX, HEOOXOJUMBIX [UIsi OTBETa HA BOMPOC U IS

pelIeHus 3a1a4H;

e BBIOMpaTh WH(GOPMAIIUIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATh, CUCTEMATU3UPOBATh

Y UHTEPIPETUPOBATh HH(POPMAIINIO PA3TUYHBIX BUAOB U (GOPM MPEICTaBICHHUS,



CTPYKTYpUpOBaTh WH(POPMALNIO, TMPEICTABIATh €€ B pa3IMyHbIX (QopMax, WUIFOCTPHPOBATH
rpaduyuecKy;
OILICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENFHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBLE OeliCmBUsl, 00eCneuusaron chopmuposanHoCcns COYUATbHbIX
HABLIKOG 0OVUAIOUUXCAL.
Oo0menue:

BOCIIpMHUMATb U (1)OpMy.HI/Ip0BaTI> CYXKACHHA B COOTBCTCTBHUH C YCJIOBUAMU U LCIIAMH O6HI€HI/I$I;
sSICHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IMIMCbMCHHBIX TCKCTAX, J1aBaThb
IIOSICHEHHUS 110 X0y peUIeHUs 3a/1a4i, KOMMEHTHUPOBATh IIOJyYEHHBIN PE3YNIbTAT;

B X0JIe 00CYXKJIEHUS 3a7]aBaTh BOMIPOCHI 0 CYIIECTBY OOCYK/1aeMOM TEMBbI, TPOOJIEMBI, periaeMoit
3aa4M, BBICKA3bIBATb HJCH, HALCJICHHLIC HA IMOUCK PCIICHUA;, COIOCTABJIATH CBOU CYKIACHUA C
CYXKACHUAMU JPYIrux YYaCTHUKOB JguUaliora, O6Hap}I)KI/IBaTI) pasindue u CXO0ACTBO HOSI/IIH/If/'I; B
KOPPEKTHOH (hopMe GOopMyTUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHIS;

MMpEACTaBJIATH PE3YJIbTAThI PCIICHUA 3aJ1a4u, OKCIICPUMCHTA, HUCCJIICIOBAaHUA, IMPOCKTA,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAT BBICTYIICHUS ¢ YYETOM 3aja4 MPE3CHTAMA U 0COOCHHOCTEH
ayJTUTOPHUH.

CorpyanunuecTno:

MOHUMATh M UCHOJIb30BaTh MPEUMYILECTBA KOMaHIHON M MHAUBUAYaIbHON pabOTHI MPH peLICHUH
yueOHBIX 3aJay; MNPUHUMATh LI€Jb COBMECTHOHM JESITEeIbHOCTH, IUIAaHMPOBATh OpraHU3alHI0
COBMECTHOM palOThI, pacmpeneniaTh BHAbI paboT, JOroBapuBaThecs, OOCYXAAaTh Ipolecc U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYNIOBBIX opmax paboThl (00CYXIeHUsI, 0OMEH MHEHUI, «KMO3TOBBIE IITYPMBI»
U HHBIE); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JACHUCTBHS C IPYTUMHU WIEHAMH
KOMaH/ipl; OLIEHMBAaTh KadyeCTBO CBOEro BKJIaJa B OOMMH MHPOAYKT IO KPUTEPHSM,
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOAEHCTBHSL.

3) Vuusepcanvhvie pezynisamuenvle Oelicmsus, 0Oecneyusaom GopmMuposanue  CMblCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIIOCO0 pelIeHus ¢ Y4ETOM UMEIOITNXCS
PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ya€ToM HOBOM HH(OPMAIIUH.

CaMOKOHTPOJIb:

BJIAJICTh HAaBBIKAMHU II03HABATEIbHON pe(ICKCHM KaK OCO3HAHMS COBEpPIIAEMBIX JCUCTBUN M
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAAETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yibTaTa peleHrus MaTeMaTH4YeCKOM 3aauu;

MpEeABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEUICHUU 3a7a4l, BHOCUTh KOPPEKTUBBI
B JEATENLHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBLIX, HAMAEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBHE Pe3yibTaTa IENU U YCIOBUSAM, OOBSCHITh MPUYUHBI JOCTIKEHUS WU
HEJOCTHKEHHS PE3yIbTAaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
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OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUHM U CIIEICTBUS U3 HUX IIPHU PEIIEHUH T€OMETPUUECKUX 3a/1ad.

OnepupoBaTh NOHATUAMU: NAPAIUIEIBHOCT U NEPIEHANKYISIPHOCTD NPSMBIX U IUIOCKOCTEH.

KnaccugumnupoBaTs B3auMHOE PacIiONOKEHHE IPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh HNOHATHUSAMH: JABYTPAHHBIM yroj, TPaHW JABYTPAHHOTO yria, pedpo IBYrpaHHOTO Yria;
JIMHEMHBIN yroj ABYTPAHHOIO yria; rpajayCHasl Mepa JIBYrPaHHOIO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBIMYKJIbIH MHOTOIPDAaHHUK, 3JIE€MEHTbI
MHOTOT'PaHHUKA, IPAaBUIIbHBII MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (OUPaMMJA; [PU3MA, HPSIMOYIOJIbHBIN
napajuiesienumne, Kyo).

KnaccugpunupoBaTb MHOTOTpPaHHHKH, BBIOMpas OCHOBAHHMA Uil KiacCH(UKAIMH (BBIMYKIbIE U
HEBBINYKJIblE MHOTOTPAHHUKH;, TPAaBWIbHbIE MHOTOIPDAHHUKM;, TpsSMble UM HAKJIOHHBIE TPU3MBI,
napajuleNenune/ibl).

OnepupoBaTh NOHATUAMU: CEKyIIas NIOCKOCTb, CE4EHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/1 CIIEI0B.

Crpouthb cedyeHHss MHOTOTPAHHUKOB METOJ/IOM CII€IOB, BHIMOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarts 3aaun Ha HaxOXKAEHHE FEOMETPUUECKUX BEIMUMH 0 00pas3lam Wid aaropuTMam, IpUMEeHsIs
W3BECTHBIE AHAJTUTHUYECKHE METOJbl MPU PEUICHUHM CTaHAApTHBIX MaTeMaTHYECKHUX 33/1a4 Ha BBIYUCIICHUE
paccTOssHUM MEXIy JBYMsI TOUYKaMM, OT TOYKHM JO TMPSAMOM, OT TOYKH JO IUJIOCKOCTH, MEXIY
CKPEIMBAIOIIUMHUCS MPSIMBIMU.

Pemats 3aaun Ha HaxOXKJAEHHE FEOMETPUUECKUX BEIMUYMH M0 00pas3am Wid aaropuTMam, IpUMEeHsIs
W3BECTHBIE AaHAIUTUYECKNE METOJIbl MPU PEIIEHUM CTaHIAPTHBIX MAaTEeMaTHYECKUX 3a7ay Ha BBIYMCICHUE
YIJIOB MEXJY CKPEIIMBAIOMIMMUCA HPSIMBIMHM, MEXIY HPAMON M IJIOCKOCTBIO, MEXIY IUIOCKOCTSAMH,
JBYIPaHHBIX YIJIOB.

Bbruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MNHpaMuia) C
IpUMEHEHHEM (OpMYJ; BBIUUCIATH COOTHOLIEHMSI MEXJy IUIOINAIsIMM HOBEpXHOCTEH, oO0bEMamu
10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTP,
OCb U IJIOCKOCTb CUMMETPHUHU (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPHIPETUPOBATH HHPOPMALUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumMensaTh reomerpuyeckue (GaxTbl JUId PEUICHUS CTEPEOMETPUYECKHMX 3ajad, MPEeAIoJiararolux
HECKOJIBKO LI1aroB peleHus, eciid YCIOBUS IPUMEHEHHs 3a/1aHbl B SIBHOU opMme.

[IpuMeHsTH MpoCTEiilIe NpOrpaMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPU
peLIeHNH CTePEOMETPUYECKUX 3a/1auy.

[IpuBoauTH MpHMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUPOJE M KU3HM, paclo3HaBaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOJydyeHHbIE 3HAHMS Ha MPaKTHKE: aHAIM3UPOBATh peajbHbIE CUTYallMM U IMPUMEHSThH
U3yUeHHbIE MOHATUS B INpOLlECCe MOUCKA pEIIeHHs MaTeMaTH4ecKd C(HOpMYIMPOBAHHON MpoOsIeMBl,
MOJEIIMPOBATh pPEAJbHBIE CHUTyallUd Ha A3BIKE TIE€OMETPUHM, MCCIEN0BAaTh IOCTPOCHHBIE MOJEIN C
HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara anreOpbl; pelaTh NpakTHUECKUe 3a]1auu,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUECKUX BEJINYMH.

11 KJIACC
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OnepupoBaTh NOHATHAMH: IMJIMHIPUYECKAass IOBEPXHOCTh, OOpa3ylolue MUIMHIPUYECKON
MOBEPXHOCTH; MHMIUHIAP, KOHUYECKAas IMOBEPXHOCTb, OOpa3yrollue KOHUYECKOW IOBEPXHOCTH, KOHYC;
cepuueckas MoBEPXHOCTD.

Pacnio3naBars Tena BpaimieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHSL.

KnaccugummpoBaTs B3auMHOE pacloyioxkeHne chepsl U MI0CKOCTH.

OmnepupoBaTh MOHATHUSMH: IIAPOBON CErMEHT, OCHOBAaHHME CETMEHTA, BHICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBaHME LIAPOBOTO CJIOSI, BHICOTA IIIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Boraucnars 00bEMBI U TUTONIAIM TOBEPXHOCTEH Tell BPAIICHHSI, TEOMETPHYECKUX TEJ ¢ TPUMEHEHHEM
dbopmyir.

OmnepupoBaTh NOHATHSAMH: MHOTOTPAaHHHK, BIMCAHHBINA B c()epy U OMUCAHHBIN OKOJIO cdepsl; chepa,
BITMCaHHAs B MHOTOTPAaHHHK WJIH TEJIO BPAIICHUSI.

BBIUUCIATE COOTHOMIEHHS MEXK Ty TUTOIIA SIMH MTOBEPXHOCTEH 1 00BEMaMU TTOJOOHBIX TEIl.

N3006paxkaTs n3ydaembie GUTYpPBI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEXHM U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJA CBEPXY,
cOOKy, CHH3Y; CTPOHUTB CEUSHHSI TEJI BPALCHHSL.

W3BnekaTh, WHTEPHPETHPOBATH ¥  NpeoOpa3oBbIBaTh HHPOPMALUIO O TMPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEITIONHATE JEWCTBUS CIIOKEHHSI BEKTOPOB, BHIYUTAHHS BEKTOPOB M YMHOXXEHHS BEKTOpa Ha YHUCIIO,
OOBSICHATH, KAKAMH CBOMCTBAMH OHH 00JIa/1at0T.

[IpuMeHATh MpaBWIIO NapATIENICTIUIIEA.

OnepupoBaTh MOHATUSAMH: JIEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY BEKTOPAMHU, CKAJSIPHOE ITPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIAHAPHBIC BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB U NMPOU3BEIEHHUE BEKTOPA HA YUCIIO, YIOJ MEXIY BEKTOPAMHU, CKAJSIPHOE
IIPOU3BEICHNE, PACKJIAIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKapTOBON CHCTEME KOOPMHAT.

[IpumensaTh reomerpuyeckue (GaxTbl Uil PELICHUs CTEPEOMETPUYECKHMX 3ajad, MPEeAIoJiararolux
HECKOJIBKO LI1aroB pelleHus, eClld YCIOBUs IPUMEHEHMs 3a/1aHbl B SIBHOU (hopMme.

Pemare npocreiiiine reoMeTpuyeckre 3aJaud Ha IPUMEHEHNE BEKTOPHO -KOOPIMHATHOTO METO/IA.

Pemare 3agaun Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUH M HAXOXKIEHHE I'€OMETPHUYECKHX
BEJIMYMH IO 0o0pasuaMm Wi ajaropuT™MaM, MPUMEHsSS W3BECTHbIE METOJbl IIPH PELIEHUH CTaHAApPTHBIX
MaTeMaTUYeCKUX 3ajay.

[IpuMeHsTH MpoCTEiiIe NpOorpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMBI ITPU
peLIeHNH CTePEOMETPUYECKUX 3a/1auy.

[IpuBoauTH MpHMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUPOJE M KU3HM, paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOJydyeHHbIE 3HAHMS Ha NPAKTHKE: aHAIM3MPOBATh PealbHblE CUTyallUd U IPUMEHSTH
U3yUeHHbIE MOHATUS B INpOLlECCe MOUCKA pEIIeHHs MaTeMaTH4ecKd C(HOpMYIMPOBAHHON MpoOsIeMBl,
MOJIEIUPOBATh pEAJbHbIE CHUTYyallUd Ha s3bIKE T'€OMETPUH, HCCIEA0BaTh IOCTPOCHHbIE MOJEIU C
HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATUN U TeopeM, ammapara aiaredpsl; perarb NpakTHYecKue 3a1a4H,
CBSI3aHHBIE C HAX0KJICHUEM T'€OMETPUUECKIX BEIINUYHH.

11



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B
BEACHIE B CTCPEOMETPHIO > https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 9 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 9 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 y 9 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 15 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 13
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 8(4+4) 2 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos Jlara usydyenus DJIeKTPOHHbIE
Ne uudpoBbIe
Tema ypoka KoHTposis ILnan Dakr (undp )
n/n Bcero o0pa3oBaTe/ibHbIE
HbIE
pecypcsl
padoThI
bubmmoreka [{OK
1 I1 .P 1 02.09
OBTOpEHHE. TCHICHIE TPEYTONRHIKOR https://m.edsoo.ru/aecc77cd
bu6mmoreka [IOK
2 I1 ! 1 04.09
osropetiite. [Lomma Guryp https://m.edso0.ru/2d8a9c99
bu6moreka [IOK
3 II . [ono6 1 09.09
ostoperiite. ToznoGue Guryp https://m.eds00.ru/db685e73
bu6mmoreka [IOK
4 1 1 11.09
Kontposbiast pagora (sxonnast) https://m.edsoo.ru/a63959d
AHanu3 1 KOpPEKIusi KOHTPOIBHOU pabOTHI.
OcHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA,
npsMasi, II0CKOCTh, MPOCTpaHCcTBO. [IpaBuia bubnmuoreka [JOK
5 1 16.09
M300pakeHUs Ha PUCYHKAX: H300pakeHUs https://m.edsoo.ru/b30dff38
IJIOCKOCTEH, MapaljieNIbHbIX TPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka
[TonsiTHS: epeceKaronuecs MIOCKOCTH, bubnnoreka [JOK
6 1 18.09
[epeceKaroIIuecs mpsAaMas M IIOCKOCTh https://m.edsoo.ru/3d8ffd32
R I S — 1 2309 bGiorexa LIOK
P P pHEYHRAX, ' https://m.edsoo.ru/Occ5c4fe
Ha MPOEKIMOHHBIX YepTexax
HavanbsHble cBenieHust 0 Kyoe U mupamue, ux bubnunoreka [JOK
8 . 1 25.09
pa3BépTku u mozenu. CedeHus https://m.edsoo.ru/239c8cb4
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MHOT'OI'paHHUKOB

[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTCPEOMETPUHU: aKCHOMBI CTCPEOMETPUU H 30.09 Brbmiorexa LIOK
P PHI P P ' https://m.edso0.ru/65c6b106
CJICJICTBUS U3 HUX
10| mpocpamcive nepecomoneen, 210 bumiorexa LIOK
Poctp +HIeP HHHEE, ' https://m.edsoo.ru/258fc245
MapajuIeNIbHBIC U CKPEIIUBAIOIIHECS TIPSIMBIE
n o
1L npoctpariere: mapuaterbi mpavie 07.10 bitGnorera LIOK
poetp P P ' https://m.eds00.ru/1a2520f6
MIPOCTPAHCTBE; MAPAIIICTIEHOCTD TPEX MPSIMBIX
” Ha(}))jﬂﬂaeH(I;HOeCT; ;paim:x " (ZICHOCKOCTZI?Iv B 1910 BuGmiorexa [IOK
MIPOCTPAHCTBE: BHOCTB MPSIMON 1 :
PoeIp paied P https://m.eds00.ru/93ad36b3
IJIOCKOCTH
VYTriasl ¢ cCOHanpaBIE€HHBIMH CTOPOHAMH. YTOJ bubmuorexa [JOK
13 14.10
MEKTy IPSIMBIMH B ITPOCTPAHCTBE https://m.edsoo.ru/ee1d19b9
14 [TapannensHOCTh MIOCKOCTEN: MapaATIIEIbHbIE 16.10 bubmuorexa [JOK
IUIOCKOCTH ' https://m.edsoo.ru/9f4071b9
bub OK
15 CBoiicTBa mapayyiebHBIX TIOCKOCTEH 21.10 h tI/tIpJSI:I;I/(r)T:.eeI;asi.ru /6733862
[IpocTeitmme mpocTpaHCTBEHHBIE (PUTYpPHI HA bubnmuorexa [JOK
16 23.10
IUTOCKOCTH: TETPadp, KyO, HapauieIenuie/l https://m.edsoo.ru/2935a9a0
bubnuoreka [JOK
17 I1 i 06.11
OCTPOCHHE CEHCHi https://m.edsoo.ru/2e18f255
" i(l(_)[HTpo.]IbHaﬂ padora Ne 1 mo Tel\:‘e i Butmiorexa 1IOK
psiMble M MJIOCKOCTH B MPOCTP HCTBe‘:” . htts://m.eds0o.ru/e504d656
IMapasyienbHOCTHh NPSAIMBIX U ILUIOCKOCTEH
19 AHanmm3 U KOppeKIUs KOHTPOJIbHOM paboThI. 13.11 bubnuorexa [IOK

[lepneHIMKYIAPHOCTD NMPSAMOM U MIOCKOCTH:

https://m.edsoo.ru/4a28dc02
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NIEPIEHUKYJISIPHBIE IIPSMBIE B IIPOCTPAHCTBE

20 [IpsiMble napajuienbHbIe U EPIEHIUKYIIAPHBIE 18.11 bubmuorexa [IOK
K IJIOCKOCTH https://m.edsoo.ru/1d434d0f
21 [IpsiMble nTapajuiebHbIE U EPIIECHIUKYIISIPHBIE 20.11 bubnuorexa [JOK
K IJIOCKOCTH https://m.edsoo.ru/ec26fe5d
29 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U 95 11 bubnuorexa [JOK
IIOCKOCTH https://m.edsoo.ru/9a0a9e56
23 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOM U 9711 bubnnorexa [JOK
IIOCKOCTH https://m.edsoo.ru/b19f6a5d
24 Teopema o0 psIMOI NTEPIIEHIUKYIIAPHON 02.12 bubnuoreka [IOK
IIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 Teopema o psIMOI NTEPIIEHIUKYIIIPHON 04.12 bubnuoreka [IOK
IIOCKOCTH https://m.edsoo.ru/ba545966
[lepnieHIUKYIIAp M HAKJIIOHHBIE: PACCTOSIHUE OT
26 Toflm z[i mi]ocfocm paCCTOHHIfe OT MPSMOH 09.12 Bubnuorexa LIOK
’ https://m.edsoo.ru/f85bfc46
JI0 TJIOCKOCTH
[lepnieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT
27 TO‘?KI/I I[i mzocfocm paCCTO}IHIfe OT MPSIMOH 11.12 bubmmorexa LIOK
’ https://m.eds00.ru/79165d15
JI0 IJIOCKOCTHU
28 VYTriabl B IPOCTPAHCTBE: YroJl MEXIY NPIMOM U 16.12 bubnuoreka [JOK
IUIOCKOCTBIO https://m.edso0.ru/635¢5087
JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
29 18.12
JIBYTPAHHOTO yTJjia https://m.edsoo.ru/bd3745f8
JIByrpaHHbIN yroJi, TMHEHHBIN yroa bubnuoreka [IOK
30 23.12
JBYTPaHHOTO YTJia https://m.edsoo.ru/7d18834b
31 [lepnieH UK YIAPHOCTD INIOCKOCTEN: IPU3HAK 95 12 bubnuorexa [IOK

NECPpINCHAUKYIAPHOCTU ABYX IUIOCKOCTEH

https://m.edsoo.ru/33c477d3
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[TeprieHAMKYISAPHOCTD IIOCKOCTEN: MPU3HAK

bubmuoreka [JOK

32 30.12
NEPICHIUKYIISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/66fefadd

bubmmoreka [{OK

33 T & 13.01

COPEMA 0 TPEX HIEPHICHAMIY Apax https://m.edsoo.ru/aSb7b8e3
bubmmoreka [{OK

34 T & 15.01

COPEMA 0 TPEX HIEPHICHAMIEYApaX https://m.edsoo.ru/dbee22bc

35 [Ipumenenue TeopeMsl 0 TPEX 20.01 bubnuorexa [JOK
HEPIEHINKYIISAPax ' https://m.edsoo.ru/6b61b2b4
KonTpoabHnas padora Ne 2 mo remam
"IlepneHANKYJISAPHOCTb NPAMBIX U bubnuoreka [IOK

36 . 22.01
miockocreit" u " Yripl MexKIy NpsiMbIMH U https://m.edsoo.ru/5fa0b3ce
1ocKocTsamu''

AHanu3 1 KOppeKIusi KOHTPOJIbHOM pabOTHI.

37 [ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI 9701 bubmuorexa [JOK
MHOTOTPaHHHUKA, BBIMYKJIBIC  HEBBITYKIIbIC ' https://m.edsoo.ru/c7c777ed
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA

o [Ipu3ma: n-yronbHas npu3Ma; rpaHu U 2501 BuGmorexa [OK
OCHOBAaHUS IPU3MBL; IPsIMasi U HaKJIOHHAS .

P 1P https://m.edsoo.ru/ec3e2da3
MIPU3MBI
Brruncnenue 60KOBOW U MOJTHON MOBEPXHOCTH bubnmuoreka [JOK

39 03.02
[IPHU3MBI https://m.edsoo.ru/ed9e2a8e
[Tapannenenunen, TpsIMOYIroJIbHbBIN bubnnoreka [JOK

40 . 05.02
napasuiesIeuIe]l U €ro CBOMCTBA https://m.edsoo.ru/ba75dc57

bub OK

41 Brruncienue 351eMeHTOB Mapauieenumeaa 10.02 h ::pzl;ll(;:z;zi.m 164972¢dc
[Mupamuna: N-yronpHasi mupamMuaa, TPaHU U BuGmorexa [OK

42 OCHOBaHME MMPaMHU/JIbl; OOKOBas M MOJTHAs 12.02

MOBCPXHOCTH IMUPpAMU/IBI; ITPABUJIBHAA U

https://m.edsoo.ru/52188a7d
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yCeUE€HHAs TUpaMUAA

bubmuoreka [JOK
43 IT & 17.02
PABILILHAT H YECHCHHAA HHpamuia https://m.edso0.ru/9f246736
[IpaBuiIbHBIC MHOTOTPAHHUKH: TTOHSITHE
4w npasie napasinsa: npasas 19.02 bbmorera LIOK
P P PaMIAa; fipas ' https://m.edsoo.ru/5b971ef3
TpeyrojbHas MupaMUa U TPABHIBHBIN
TeTpa’ip; Kyo
IT
5 wororpammcax: oxravp, sozexavp 2402 bbmorera LIOK
P ' AP, HOACKAAP ' https://m.edsoo0.ru/2d24e873
MKOCaIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
P PaMuIax, ' https://m.edsoo.ru/b4ad63ad
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
BrrunciieHue 31€MEHTOB MHOTOTPAHHUKOB: bubmuorexa [JOK
a7 i 03.03
pEOpa, AMaroHau, yribl https://m.edsoo.ru/8a7be683
BrrunciieHue 371€MEHTOB MHOTOTPAHHUKOB: bubnuoreka [JOK
48 R 05.03
pEOpa, AMaroHau, yribl https://m.edsoo.ru/fblcd0ab
[Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTHU MPSIMON IPU3MBI, IIIOIIAH bubnnoreka [JOK
49 . . 10.03
OCHOBaHHI, TeopeMa 0 OOKOBOI MOBEPXHOCTH https://m.edso0.ru/074c8865
MPSAMOUN MPU3MBbI
[Tnomans GOKOBOM MOBEPXHOCTH U
50 MOBEPXHOCTH MPABWILHOM MUPaMUIbI, TEOpEMa 12.03 bubnunoreka [JOK

0 IUIOIIA A1 OOKOBO MOBEPXHOCTH yCEUEHHOU
MIAPaMMIbI

https://m.edsoo.ru/a0fdd5bf

18



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf

KonTpoabHnas padora Ne 3 mo teme

bubmuoreka [JOK

>1 "MHororpaHHuKn" 17.03 https://m.edsoo.ru/b9e777d9
52 AHanu3 1 KOppeKusi KOHTPOJIbHOM pabOTHlI. 19.03 bubnuorexa [JOK

ToHsiie 06 0GbEMe https://m.edsoo.ru/6cdbecef
53 O6mém Kyba 31.03 ]r?tptlgipll/(;;i;iiﬁﬁ/smssms?
54 O0bEM HAKIIOHHOTO TapaJuIeIeIUIIe 1a 02.04 ﬁggg?;;;ﬁii?lj/%ogegob
55 O06BEM IPSIMOYTOJILHOTO MapajuieNenumnea 07.04 ﬁ;lggl/(;::ii(_)rlj/a%ﬁcm
56 OGEM HAKIIOHHOI MpH3MbI 09.04 ﬁ;f?;ﬁiﬁiiﬂﬁ/?adoozob
57 OGhEM MpAMOi MpH3MEI 14.04 ﬁ;gﬁﬁﬁiﬂﬁmsmm
58 Brruncnenue o0bMa nmpu3Msl 16.04 ﬁggg?;:;ee?s (Ef)(.)rllf/f 27dfefd
59 OGbém mupanibt 21.04 ﬁﬁgﬁlﬁiﬁiﬁﬁngﬂomz
60 OO0BEM mupamupl 23.04 ﬁtﬁﬁi@?éﬁiﬁﬁ/ﬁwdcﬁ
61 OBBEM yeeuSHHOI MMpaMH b 28.04 ﬁ;gﬁﬁiﬁiﬁﬁm%%w
62 OBBEM yeeuSHHOI MMpaMH b 30.04 ﬁ;gﬁ?ﬁ.ﬁﬁiﬁﬁlleosmo
63 Brruncnenue 006MOB MHOTOTPAaHHIKOB 05.05 ﬁgg:;l(;:zii?ﬁ/ 482d3f51
64 Brruncnenune 06bEMOB MHOTOTPAHHUKOB 07.05 bubnuorexa [IOK
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https://m.eds00.ru/28a6573c

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS

bubmmoreka [{OK
65 i. 11 i 1 12.05
SHATHHL HIOCTPOCHIE CEHCHIH B https://m.edsoo.ru/098bedad
MHOTOT'PaHHUKE
bubmmoreka [{OK
66 n 1 14.05
TOroBas KOHTPOILHas padora https://m.edsoo.ru/f7792bad
AHanu3 1 KOppeKIusi KOHTPOJIbHOM pabOTHlI.
[ToBTOpenue, 0600IIIEHNE CHCTEeMaTU3aITUs
3HaHUH. BeIYKCIIEHHE PACCTOSHUMN: MEXIY bubnnorexa [JOK
67 . 1 19.05
JIBYMsI TOUYKAMH, OT TOYKH JI0 IPSMOH, OT TOUKH https://m.edsoo.ru/b9146bcO
JI0 TIJIOCKOCTH, MEXKIY CKPELMBAIOIIUMUCS
MPSIMBIMH
[ToBTOpEeHME, 0600IIEHNE CHCTEeMaTH3aITUS
. ZHale{m?I. ]:gqncnercme YIJIOB: MG)Ké[y . . ) o BuGmorexa LIOK
KpeIluB UMHUCS IPSIMBIMH, MEXTY IPAMOM .
peti B P ’ A TP https://m.edso0.ru/56765e8b
U TUIOCKOCTBIO, IBYIPAaHHBIX YIJIOB, YIJIOB
MEX]y IUIOCKOCTAMU
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KVIACC

KosmmuyecTBo yacoB JlaTa uzy4yeHust DJIeKTPOHHbIE
u¢poBbie
Ne i/ Tema ypoka fL1an haxr i pp
Bcero | K/ pa6orsr | II/ paGoTsi o0pa3oBaTe/bHbIE
pecypcsl
[unmaapudeckast HOBEPXHOCTH,

1 00pazyrolue MUJINHIPUIECKOMN 1 4.09 bubnuorexa [JOK
ITOBEPXHOCTH, OCh LIWJIMHIPUIECKON ' https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Hummuap: ocHOBaHUS M OOKOBast

2 IMOBEPXHOCTH, 00pa3yIoIIas U OCh; IUIOMIAIb 1 11.09 bubmorexa LOK

pXHOCTE, OBPAYIO ’ ' https://m.eds00.ru/188f6216
OOKOBOH U MOJIHON MOBEPXHOCTH
N300pakenne NMIMHAPA HA TUIOCKOCTH.
PazpépTka nmnunapa. CedeHus MUIMHIPA bubnuoreka [IOK

3 . 1 18.09
(TIOCKOCTHIO, MApATIJICITBHON UITH https://m.edsoo0.ru/016e25eb
MEPIEeHIUKYISIPHON OCU LIHJIMHAPA)

Konnueckas noBepxXxHOCTh, 00pa3yroIiue
4 KOHHUYECKOM HOBerHOCTI/I OCE I/I}];}: HIMHA 1 25.09 Bubmmorexa [IOK
. p ’ p ' https://m.edsoo.ru/c94ba09b
KOHHUYECKOH MOBEPXHOCTHU
Konyc: ocHOBaHMe U BepIlInHA,
5 o0Opa3yrolas u 0ck; IUIoMaas O0OKOBOI U 1 2.10 Eubmorexa HOK
p vaO ’ ' https://m.edso0.ru/897dd3b2
MIOJIHOM MOBEPXHOCTH

5 VYceu€HHbI KOoHyC: 00pa3yloline U BbICOTA; 1 9.10 bubnuoreka [IOK
OCHOBaHHS U OOKOBas IOBEPXHOCTh ' https://m.edso0.ru/1468bab3
N300pakeHue KoHyca Ha MIOCKOCTH.

7 Pa3Béprka koHyca. CeueHus KoHyca 1 16.10 bubnuoreka [IOK

(TII0CKOCTBIO, MapajlIeIbHOW OCHOBaHMIO, U
IUIOCKOCTBIO, IIPOXO/JIAIIEH Yepe3 BepIInHY)

https://m.edsoo.ru/Obdelbe8
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Cdepa u map: meHtp, paauyc, IHamerp;

bubmuoreka [JOK

8 23.10
IJIOIA/Ib IOBEPXHOCTH CHephl https://m.edso00.ru/0341bc2b
B3aumnoe pacrnosioxxenue cepsl u
bubmmoreka [{OK
9 IIOCKOCTH; KacaTeJIbHasA IIOCKOCTD K 6.11
https://m.edsoo.ru/bed12a43
chepe; miomanb cheps
10 N3o6paxkenue chepsbl, mapa Ha IUIOCKOCTH. 13.11 bubmmoreka [IOK
Ceuenus mapa ' https://m.edso0.ru/bc15f7f2
KomMOunanus ten BpaiieHus u bubnuorexa [JOK
11 20.11
MHOT'OTPDaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OITMCaHHBIN OKOJIO chepbl;
12 cdepa, BUcaHHAsi B MHOTOTPaHHUK WJTU B 27.11 bubmorexa HOK
pa, P ' https://m.eds00.ru/0b136158
TEJIO BpAIICHUS
13 [TorsTe 06 00BéMe. OCHOBHBIC CBOMCTBA 412 bu6moreka [IOK
00BEMOB Tel ' https://m.eds00.ru/26a03fb7
N bu6mmoreka [IOK
14 OObEM wiHHApa, KORyca 11.12 https://m.eds00.ru/5513d87b
N bu6mmoreka [IOK
15 O0bEw wapa 1 oML Cheph 25.12 https://m.edso0.ru/d189bde2
[ToroOHBIE TENA B IPOCTPAHCTBE.
16 COOTHOIICHUS MEXKTY TTOIIAISIMHU 15.01 bubmorexa HOK
N ily tan ' https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BbEMaMH TOTOOHBIX TEJ
17 KontpoubHas padora no remam ""Tesa 18.12 bubnuoreka [JOK
Bpamenus' u "O0bembI Tea" ' https://m.edsoo.ru/4a33a8ab
bubnuoreka [JOK
18 BekTop Ha IMIIOCKOCTH ¥ B IPOCTPAHCTBE 22.01 htts://m.edsoo.ru/5caefelb
bu6mmoreka [JOK
19 29.01
(CTI0MEHHE H BBIMHTAHNE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOKX€EHNE BEKTOPa Ha YHUCIIO 5.02 Bu6mmorexa LIOK

https://m.edsoo.ru/dee379eb
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https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb

PasnoxeHnue BexkTopa 1o TpéM

bubnmoreka [JOK
21 HEKOMILJIaHapHbIM BekTopam. [IpaBuio 12.02 httos://m.e dsocl)_.[ru 1a28Fd74e
napajuiesenumneaa
Pemenne 3amad, CBSI3aHHBIX C
22 IIPUMEHEHHUEM ITpaBHJI JEUCTBUI € 19.02 brbamorexa LOK
https://m.edso0.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBINA METOI IIPU 26.02 bubnuorexa [JOK
pEeLIeHNN TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[TpssmoyrospHas cucTeMa KOOPJAWHAT B
24 HII))OCTpZI;{CTBe. KoopnuHatsr Bpgqopa. 5.03 bubmmoreka LIOK
N https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1a4u B KOOpPAXHATAX
o5 Yron mexnay Bekropamu. CKasipHOE 1203 bubmuorexa [JOK
MPOU3BEJICHHE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yrioB Mexay npsMbIMU U bubmuorexa [JOK
26 19.03
IJIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
97 KonTpoJubHas padora no reme "BekTopsl 504 bubnuorexa [JOK
U KOOPAUHATHI B IPOCTPaHCcTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHuE, 0600IICHNE 1
08 cucteMaTu3anus 3HaHui. OCHOBHBIE 9.04 bubnuorexka [JOK
¢durypsl, GhakTbl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
IUTAHUMETPUU
IToBTOpEeHUE, 0600IICHNE 1
29 cuctemaTusanus 3Hanuii. OCHOBHbIE 16.04 bubmuoreka [JOK
¢burypsl, GhakThl, TCOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUU
IToBTOpEeHue, 06001IEHNE U
30 CI/ICTel\faTI/BaI_II/I}I 3HL2HI/II71. 3agaumn 23.04 bubmorexa HOK
https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU M METO/IbI X PELICHUS
31 [ToBTOpEHue, 0600MmEeHNE U 30.04 bu6mmoreka [JOK
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https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0

cUCTEMATH3allMs 3HAHUI. 3agaun
MJIAHUMETPUU U METO/IbI UX PEIICHUS

https://m.edsoo.ru/4dffda97

bubmuoreka [JOK
32 HroroBasi KOHTpoIbHasi padoTa 1 7.05 httos://m.edsoo.rulec24dfc?
[ToBTOpenue, o6odIIEHNE U
33 cucreMarusanus 3HaHui. OCHOBHbBIE 1 16.05 bubnuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeOMEeTpUHr
[ToBTOpeHue, 06o00IIEHNE U
34 cuctemaruzanus 3HaHui. OOBEMBI U 1 21.05 bubmorexa HOK
. https://m.edso0.ru/f465d10e
TUTOIIAJIA TTIOBEPXHOCTEH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

24



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHanusa, reomerpus. ['eomerpus, 10-
11 knaccel/ Atanacsu JI.C., bByry3oB B.®., Kagomues C.b. u 1p., AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «IIpocBemienne

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

[loypounsie mansl. 'eomerpus 11 knace. T.JI. Adanacwesa, JI.A. Tanununa. Bonrorpan,
Vuutens, 2023 rox

A. H. 3emnsikoB « 'eometpust B 11 knacce», M., Ilpocsemenne, 2021 roa.

B.H. JIuTBrHEHKO «3a1a4uu HA pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUI», M,
IIpocsemienue, 2021 rog.

b.I'. 3uB, B.M. Meiinep, A.I'. baxanckuit «3agauu o reometrpuu a1 7-11 knaccosy», M.,

IIpocsemienue, 2021 rog.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https:/resh.edu//
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