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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
BpaIleHNs ¥ X OCHOBHBIMH CBOWCTBaMU;

® OBJIAJICHHWE AITOPUTMAaMHU PEUICHUS OCHOBHBIX THIIOB 331ad; (OpMHUpPOBAHUE YMEHHS IPOBOIHUTH
HECJIOXKHBIE JI0Ka3aTeNIbHbIE PACCYKJICHNS B XOJ€ PEIIEeHHs CTEPEOMETPUYECKHX 3aJa4 U 3a/1a4 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
CHUTYyallUsIX W TPH W3YyYCHWU JAPYrUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH U
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 «l'eomerpum» B 10-11 kimaccax: «MHOTOTpaHHUKI»,
«[IpsiMBIE M TIOCKOCTH B TpOCTpaHCTBe», «Tena BpameHus», «BeKTopsl 1 KOOPJAMHATHI B IIPOCTPAHCTBEY.
®opMHpOBaHUE JOTMYECKMX YMEHUH paclpesensercss He TOJIbKO IO COJepXKaTeabHbIM JMHUSAM, HO U MO
rojaM oOy4eHHs Ha YpOBHE CPEIHEro o0Iero oopa3oBaHusl.

Conepxxanne o00pa3oBaHHs, COOTBETCTBYIOILIEE IPEAMETHBIM pe3yabTaTaM OCBOEHHUS pabouei
IIPOrpaMMBbl, paclpesie€HHbIM 10 T0/1aM 00y4eHHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJa/IeHUE
TreOMETPUYECKUMHU TOHATHSAMM M HaBBIKAMU OCYLIECTBIISUIOCH MOCJEA0BAaTENbHO W MOCTYHAaTeabHO, 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 IIJTAHE



Ha n3yuenue reomerpum otBoaurcs 2 yaca B Henento B 10 kimacce u 1 yac B Henemo B 11 kiacce,
BCero 3a J1Ba roja ooydenus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeomMeTpuu. Touka, mpsMas, IJIOCKOCTh, MpocTpaHcTBo. Ilonstue 006
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOE pacnosokeHue IpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIMEcs, NapajUlelbHble U
CKpeluBampImuecs npsMsle. llapamienbHOCTh HMPSAMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE: IMapajuleIbHBIC
IpsIMBIE B MPOCTPAHCTBE; MAPALICIBHOCTh TPEX MPSAMBIX; NAPALIEIBHOCTh IPSAMON U INIOCKOCTH. YTUIBI C
COHAIPABJICHHBIMA CTOPOHAMH; YroJ MEXKIy INpsSMBIMH B IIpocTpaHCTBE. IlapajuieabHOCTH IUIOCKOCTEN:
MapajuleJbHbIE IIJIOCKOCTH; CBOMCTBA IAapaJUIeNbHBIX IUIOCKOCTEH. [IpocTeiliine mnpocTpaHCTBEHHBIE
(burypsl Ha INIOCKOCTHU: TETPa’Ap, KyO, mapaierenune1; HOCTPOCHUE CEUEHUH.

[lepneHUKYISIPHOCTD NMPSMOM U IUIOCKOCTH: NMEPIEHIUKYIISIPHBIEC TIPSIMbIE B IIPOCTPAHCTBE, NPSIMbIE
MapajuleIbHbIE U NEPHEHANKYISAPHBIE K IJIOCKOCTH, MIPU3HAK NEPIEHAUKYIAPHOCTH NPSIMOU U IUIOCKOCTH,
TeopeMa O MNPAMON IEpPHEHIUKYISIPHON INIOCKOCTH. YTIBI B IPOCTPAHCTBE: Yroa MEXAy HIpsMON U
IJIOCKOCTBIO; JBYTPAHHBINM YrOJI, JIMHEWHBIM YroJl ABYIrpaHHOTO yria. IlepneHaukyissp M HakIOHHBIE:
paccTosiHHe OT TOYKM JI0 TJIOCKOCTH, PAcCTOSHUE OT MPSIMOM JI0 IUIOCKOCTH, MpoeKuus (urypbl Ha
IJIOCKOCTh. [lepnenauKyIspHOCTh IITIOCKOCTEN: NPU3HAK NEPIEHANKYIIPHOCTH ABYX IIIOCKocTer. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHUKHU

[loHATHE MHOrOTpaHHHMKA, OCHOBHBIE 3JJIEMEHTHl MHOTOTPAaHHUKA, BBIMYKIbIE W HEBBIITYKIbIC
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronpHas nmpusma; I'PaHd M OCHOBAHUS IIPU3MBI,
npsiMas W HAaKJIOHHAs IpU3Mbl; OOKOBass M IOJIHAs TOBEPXHOCTh MNpu3Mbl. [lapannenenumnen,
IIPSIMOYTOJIBHBIN MTapaJlIeNICIUIIe]] U €ro cBoMcTBa. IIupaMua: N-yrosbHas nupaMuia, 'paHd U OCHOBaHUE
nUpaMuzbl; OOKOBask U MOJIHAS MOBEPXHOCTh IMUPAMU/IbL; PaBHIIbHAS M yCEUEHHAs NMUpaMuia. DJIEMEHTHI
IpU3MBl U MpaMusl. 1IpaBuiabHBIE MHOTOTPAaHHUKH: MTOHATHE MIPABUJIBHOTO MHOTOIPAHHUKA; IPABUIIBHAS
npu3Ma U IpaBWIbHAs NMUPaMHUQ; MpaBWIbHAs TPEYrojbHas MHpaMHUAA M NPaBUIBHBIM TeTpa’ap; KyO.
IIpencraBieHre O NPAaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, NOAeKa’ap M mkocadap. CedeHus HNPU3MBI U
MIAPaMHUJIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHsI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH. DJIEMEHTHI
CUMMETPUH B IUpaMUax, apaiejaenuienax, IpaBUiIbHbIX MHOTOTPaHHUKAX.

Bbluncienue 5>1€MEHTOB MHOIOIpaHHMKOB: pEOpa, auaroHanu, yriel. [lnomanes OGokoBoi
MIOBEPXHOCTH U TIOJIHOW TOBEPXHOCTH MPSIMOM MpPU3MBI, IUIOLIA/lb OCHOBaHWM, Teopema O OOKOBOM
MIOBEPXHOCTU HpsAMOM mpu3Mbl. [Inomans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHON MUPaMU/pbI,
Teopema o IJIomaal yceuéHHol nupamusl. [lonstue 06 06béme. O0bEM MUpaMHIbl, TPU3MBIL.

IlonoOuble Tena B mpocTpaHcTBe. COOTHOUIEHMS MEXAY IUIOINAISIMM IOBEPXHOCTEH, 00bEéMamu
0I0OHBIX TEIL.

11 KJIACC

Tesna Bpamenus

[unuuapuyeckas MOBEPXHOCTh, 00pa3yole MINHAPHUECKON MOBEPXHOCTH, OCh IIMIIMHAPHUIECKOM
noBepxHocTU. [lunuHap: ocHOBaHMsA M OOKOBas MOBEPXHOCTh, 0Opasyrollas U OCh; IUIONIAb OOKOBOW M
IIOJIHOW ITOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yrone KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHHUYECKOH
noBepxHocTd. KoHyc: ocHOBaHMe M BeplIMHA, OOpa3yiolmias M OCh; IUIOMAAb OOKOBOW M IIOJHOM
MOBEPXHOCTHU. Y CEUEHHBINA KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHMS U OOKOBAast TOBEPXHOCTb.



Codepa u map: HeHTp, paauyc, JUAMETp; IUIONMIAIb MOBEPXHOCTH cdephl. B3anmMHoe pacnosoxeHue
cdepsl U TIOCKOCTH; KacaTelbHasl IJIOCKOCTH K cepe; mIomaab chepsl.

N3o00paxkenue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka mUIuHApa U KOHYCA.

KoMOuHammu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO cepsl; cdepa,
BIIMCAHHAsl B MHOTOTPAHHHUK, UJTH TEJIO BPAIICHUS.

[Tousitne 06 oO0béMe. OcHOBHBIC CBOICTBa 00BbEMOB Ten. Teopema 00 00BEME MPSIMOYTrOJIHLHOTO
napajuiesienunena u cieactsus u3 He€. O0bpéM nmmHIpa, KoHyca. O0bEM 1Iapa u miomanb chepsl.

[Tomo6HBIe Tena B mpocTpaHcTBE. COOTHONICHHS MEXIY IUIOMIAJSIMH TIOBEPXHOCTEH, 00BEMamu
MOTI0OHBIX TEI.

Ceuenmsi mumHIpa (MapauielbHO W TMEPHCHAUKYISIPHO OCH), CEUYCHHs KOHyca (TapauieibHOoe
OCHOBAHUIO U TIPOXOJISIIIEe Yepe3 BEPIIHUHY), CCUCHUS IIapa.

BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha 1utockocT U B mpocTtpaHcTBe. CII0KEHHE W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOPA
Ha uucio. PasznoskeHwe BekTOpa 1Mo TpEM HEKOMIUIAaHAPHBIM BekTopam. [IpaBuio mapasienenurmena.
Pemienne 3amay, cBA3aHHBIX ¢ MPUMEHEHHEM IMPABHIJI JAEHUCTBUI ¢ BeKTopaMmu. IIpsMoyronpHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopanHatel BekTopa. [Ipocrtelimue 3agadu B KOOPJMHATAX. YTOJI MEXITY
BekTopamu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB. BBIUUCIICHHE YIIIOB MEXIY MPSAMBIMH U TUIOCKOCTSIMH.
KoopmuHaTHO-BEKTOPHBIN METO/I IPH PEIICHUN T€OMETPHUISCKUX 3a/1ad.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE ~ pe3yabTaThl  OCBOEHUS  MPOrpaMMbl  ydyeOHOro  mpeamera  «MaTemaTHKa
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON IMO3UIUU OOYYAIOIIEroCs] KaK aKTHBHOTO 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 COMMATHLHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C WX (DYHKIUSAMU U HA3HAUCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO POCCHUICKOM TIpa)AaHCKOM WAEHTUYHOCTH, YBa)KEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHHUSIM POCCHUCKHUX
MAaTE€MaTUKOB U POCCHUMCKON MaTEMaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTH)KEHUH B JPYruUxX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapojaa; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOTO TMOBEJCHHUS, CBSI3aHHOTO C MPAKTUUYECKUM TMPUMEHEHHEM JOCTIKCHUM HAyKH W
JESITETFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHNUE YCTOWYHUBOTO Oy IyIIETO.

JcTeTuYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKIIOYasl OSCTETUKY MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEUICHUH, pacCyJICHUI; BOCIPUUMUYHNBOCTHIO K MAaTEMAaTHYECKUM acleKTaM pPazIMYHbIX
BHJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSITh MaTeMaTHYeCKWe 3HAaHUS B HMHTEpecax 370pOBOr0 H
6e3omacHoro 00pasza JKU3HHM, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0pOBBIO (340pOBOE MHUTAHUE,
cOalaHCUPOBAHHBIA PEXKUM 3aHATHW WM OTIbIXa, perysipHas (u3nyeckas aKTUBHOCTH); (pU3M4IecKoro
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03JOPOBUTENIBHOM JEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOUS; HMHTEPECOM K pazIu4HbIM chepam
npodeccuoHaNbHOM JIesITeNTbHOCTH, CBI3aHHBIM C MATEMATHUKOW U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpPILIATh
OCO3HAaHHBII BbIOOp Oyaymieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IUIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTHIO K MAaTeMaTH4YECKOMY OOpa30BaHUIO U CaMOOOpa30BAaHUIO HA MPOTSKEHHUH
BCEM >KM3HU; FOTOBHOCTbIO K AKTUBHOMY YYacTHUIO B PEIICHUMH NPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaIpaBJICHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO IKOJOTUUECKON KYIbTYPhl, TOHUMAHUEM BIIMSHUSA COLUATBHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE TMPUPOTHOW U COIMANBHOM Cpelbl, OCO3HAHHWEM TIJI00ANBHOTO XapakTepa
9KOJIOTHYECKUX MpoOJeM; OpHUeHTAIlell Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHWM JJIS pelleHHs 3a]ad B
obnacTu OKpyKarolield cpeapl, TUIAHUPOBAHMS MOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEICTBUN IS
OKpYKarollen Cpeibl.

IleHHOCTH HAYYHOIO NO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIEeCTBEHHOW TPAKTUKH, TOHUMAaHUEM MaTeMaTHMYeCKOW Hayku Kak cdepbl dYeloBeYeCKOn
NESATENbHOCTH, ATAlOB €€ Pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHS LMBWIIM3AIMHU; OBJIAJACHHEM S3BIKOM
MaTeMaTHUKUd U MAaTeMaTH4eCKOM KyJIbTYpPOH KaK CpeICTBOM MO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBISATh
MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBU/IYaJIbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble  pe3ysbTaThl OCBOEHHMsS IIPOrpaMMbl  ydyeOHOro mpeamera «MaremaTukay

XapaKTCPU3YIOTCA OBJAACHUCM YHUBCPCAJIbHBIMU HRO3HA6AmME1bHbIMU deﬁcmeumu, YHUBEPCANTIbHbBIMU
KOMMYHUKAMUBHbIMU deﬁcmewmu, YHUBEPCATIbHBIMU DecYIAMUBHbIMU oelicmeusimu.

1)

Vuueepcanvnvie noznasamenwvhuvle Oeticmsus, obecneyusarom Gopmuposanue 0a308bix

KOCHUMUBHbIX npoyeccos 06yqai0u;uxc;z (OCGO@HH@ Memoo08 NO3HAHUS OKpyoicaoueco mupa, npumeHerue

JI02UYECKUX, UCCTIe008AMENbCKUX Onepayutl, ymeHul pabomams ¢ uHgopmayuet).
Ba3oBble jornyeckue aecTBuUs:

BBISIBIISITh M XapaKTePU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMAaTHYECKUX OOBEKTOB, TOHSTHUH,
OTHONIICHUA MEXIy TOHATUAMHU; (OPMYIUPOBATH ONPEICICHUS TOHITHIA, YCTaHABIUBATH
CYIIIECTBCHHBIN MPHU3HAK KiIacCH(DHUKAIMKM, OCHOBAHUS JUISI OOOOIICHHUS W CPABHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAITN3a;

BOCIIPHHUMATh, (GOpMYyIIHpOBaTH W  TPeoOpa3oBBIBATh CYXKJICHUS: YTBEPAUTEIbHBIC U
OTpHUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

BBISIBIISITh MAaTEMATHUECKUAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W MPOTUBOPEYUS B (paKTax, JAHHBIX,
HAOJIOJICHUSAX W YTBEPXKICHUSX; NpeyiaraTh KPUTEPHH I BBISBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JeNIaTh  BBIBOJBI C  WCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX ¥ WHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;

MIPOBOJIMTH CaMOCTOSITENIEHO J0Ka3aTelIbCTBA MAaTEMATHYCCKHX YTBEPKICHHHA (TPSIMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, IPUBOJUTH TPHUMEPbHl W  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 perieHus ydeOHOW 3amauu (CpaBHUBATh HECKOJIBKO BApHUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBnle ncciaenoBarebCcKHe NeliCTBUA:

WCII0JIb30BAaTh BOIMPOCHI KaK HCCIICIOBATCIIbCKMA WHCTPYMEHT TO3HAHHS, (HOPMYJIUPOBATH
BOIIPOCHI, (PUKCUPYIOIIME MPOTHBOpPEYHE, IPOOJIEMy, yCTaHABIMBaTh HCKOMOE M JaHHOE,
(hopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINIO0, MHCHHE;,

MIPOBOJMTH CAMOCTOSITEJILHO CIUIAHWPOBAHHBIM 3KCIICPUMEHT, UCCIICJIOBAHHE IO YCTAHOBJICHHIO
O0COOCHHOCTEH MaTeMaTHYECKOro 00bEKTa, SIBICHUS, IIPOIIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBJICHUSMH, ITPOICCCAMH,

CaMOCTOSITCIIBHO  (hOPMYJIUPOBATh OOOOINEHHS W BBIBOJABI 10 pe3yibTaTaM IPOBEAECHHOIO
HaOJIFO/ICHUS, MCCIICJIOBAHMUS, OIICHUBATh JIOCTOBEPHOCTH IMOJIYYCHHBIX PE3YJIbTAaTOB, BHIBOJOB W
0000I11IeHMI;

MIPOrHO3UPOBATh BO3MOJKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJBHUrATh IPEAMNOJIOKECHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISABJIATE JepUUUTHl MHPOpPMAlUM, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha BOINPOC M JUIA
peleHus 3a/1auu;

BBIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIN3UPOBATh, CUCTEMAaTU3UPOBATh
U MHTEPIPETUPOBATh MH(POPMAIMIO pa3IMYHbIX BUAOB U (GOPM IPECTABICHHUS;

CTPYKTYpUpPOBaTh HHGPOpPMAINIO, TMPEJICTABIATh €€ B PpazIUuHbIX (opMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENHEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvie KOMMYHUKAMUGHDBLE OeliCBUs, 00ecneuusaron chopmuposanHoCcms COYUATbHBIX
HABLIKOB 00YUAIOUWUXCAL.
OO0menune:



BOCIIPUHUMATL U q)OpMYHI/IpOBaTb CYXKACHHUA B COOTBCTCTBHUU C YCIIOBUSAMU U LCIIAMH O6IJ_ICHI/ISI;
sICHO, TOYHO, I'PAMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMUCbMCHHLIX TCKCTAX, J1aBaTh
IIOSICHEHHUS 110 X0y peLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyY€HHBIN PE3YyJIbTaT;

B X0J/i¢ OOCYXICHHS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYX/aeMOi TeMBbI, IPOOIEMBI, perraeMoit
3ala4y, BBICKA3bIBATL HUJCHU, HALCJICHHLIC HA IMOUCK PCIICHUA;, COIOCTABJIATH CBOU CYKIACHHUA C
CYX KACHHUAMU [PYIrux YYaCTHUKOB Jgualiora, O6Hapy7KI/IBaTI) pasindue u CXO0ACTBO HO3I/IIII/II71; B
KOPPEKTHOM opme HOopMyITHpPOBaTh Pa3HOIIACHS, CBOU BO3PAKCHHUS;

MMpCaACTaBJIATH PE3YJIbTAThI PCIICHUA 3aJa4u, OKCIICPUMCHTA, HUCCJICJOBaHUA, IMPOCKTA,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAaT BBICTYIICHUS ¢ YY4ETOM 3aj1a4 MPE3EHTAUA U 0COOCHHOCTEH
ayJIUTOPHUH.

CoTpyaHnuecTBo:

MMOHUMAaTh M UCHOJIb30BaTh MPEUMYILECTBA KOMAH/AHON U MHIUBUIYaJIbHON pabOThI MPHU pelIeHuU
yueOHBIX 3aJay; MNPUHUMATh 1I€Jb COBMECTHOH JAESTEIbHOCTH, IUIAaHUPOBATh OpraHU3aLMI0
COBMECTHOM palOThI, pacupenesiaTh BHAbI pabdoT, JOroBapuBaThecs, OOCYXAAaTh Ipolecc U
pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYNIOBBIX opmax paboThl (00CyX1eHUsI, 0OMEH MHEHUI, «KMO3TOBBIE IITYPMbI»
U UHBIE); BBIIOJHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C JPYTUMHU YI€HAMHU
KOMaH/Ipl; OIIGHMBAaTh KadecTBO CBOETO BKJIaZa B OOUIMII MPOIYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSI.

3) Vnusepcanvhvie pezynsamuenvle Oelicméus, 0Oecneyusam GopmMuposanue  CMblCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

COCTaBIIATH IUIAH, AITOPUTM pEIICHU 3a/1a4H, BEIOUPATh CIIOCO0 peleHus C yu€TOM UMEIOIINXCS
PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ ya€ToM HOBOM HH(OPMAITUH.

CaMOKOHTPOJIb:

BIIJIETh HAaBBIKAMU [O3HABATEJIbHON pe(IeKcuu Kak OCO3HAHHUS COBEpIIAEMBbIX JCHCTBUN H
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3Y/IbTAaTOB; BIAJIETh CIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa perieHusl MaTeMaTH4ecKon 3a/1auu;

MPeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEHICHUH 337a4d, BHOCUTh KOPPEKTUBBI
B JICATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAAHHBIX, HAlJIGHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa LEIU U YCIOBUSAM, OOBSCHITH MPUYUHBI JOCTHKEHUS WU
HEJOCTHKEHHS PE3yIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPHHM U CIIECTBUS U3 HUX IIPH PELICHUN T€OMETPUUECKUX 3a/1ad.

OnepupoBaTh NOHATUAMU: APAIUIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccugunupoBaTb B3aMMHOE PacIoIoKEHHE IPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATHUSAMM: JABYTPAHHBIM yroj, TpaHH JABYTPAHHOTO yIJa, peOpo JIBYrpaHHOTO Yria;
JMHEWHBIA yroJj IByrpaHHOTO yIJIa; TpajlycHasl Mepa JABYTPaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIbIH MHOTOTPAHHUK, 3JEMEHTHI
MHOTOI'paHHUKA, TPABUILHBII MHOTOTPAHHUK.



Pacnio3HaBate  OCHOBHBIE BHJBl MHOTOTPAaHHHUKOB (IUpaMUAa; MpU3MA, HPSAMOYTOJIbHBINA
napajuiesienumnes, Kyo).

KnaccuunupoBaTb MHOTOTpaHHHKH, BBIOMpas OCHOBaHMA Ui KiacCU(UKAIMH (BBINYKIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKH; TPAaBWIbHBIE MHOTOIPAaHHHKH; TMpSIMblE W HAKJIOHHBIE TIPH3MBI,
napajuIeIenuIe/bl).

OnepupoBaTh NOHATUAMU: CEKyIIas INIOCKOCTb, CE4EHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3Ysl METO/I CIIEI0B.

Crpouthb ceuyeHUuss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBINOIHSATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3ajaun Ha HaxOXJAEHUE FEOMETPUUECKUX BEIMUYMH 10 00pas3laM Wid aaropuTMam, IpUMEHsIs
W3BECTHBIE AHAJTUTHUUYECKUE METOJbl IPU PEUICHUM CTAaHAAPTHBIX MAaTEMaTHYECKHX 337a4 HAa BBIYMCICHHE
paccTOSsHUM MEXJQy JBYMs TOYKaMHM, OT TOYKM JO MPAMOHM, OT TOYKH JAO IIJIOCKOCTH, MEXIy
CKPEIIMBAOIIIUMHUCS TTPSIMBIMH.

Pemath 3aaun Ha HaxOXJAEHUE FEOMETPUUECKUX BEIMUYMH 0 00pas3lam Wid aaropuTMaM, IpUMeHsIs
M3BECTHBIE aHAJTUTHUYECKHWE METOJbl MPU PEUICHUM CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/a4 Ha BbIYUCIICHUE
YIJIOB MEXKAY CKPEUIUMBAIOLIIUMUCS MPSIMBIMU, MEXAY NPSIMONH U IUIOCKOCTHIO, MEXKIY IUIOCKOCTIMH,
JIBYIPaHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEM MHOTOTpaHHMKOB (Mpu3Ma, NOHpamMuia) ¢
MpUMEHEHHEeM (OpMyIl; BBIYMCIATH COOTHOLIEHHMS MEXIYy IUIOHIaJAIMHU IOBEpXHOCTEH, 00BEMamMu
MOJA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHITUAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU; LIEHTP,
OCb U INIOCKOCTh CHMMETPHH (PUTYPBHI.

W3BnekaTb, mpeoOpa3oBbIBaTh U  HMHTEPHIPETHPOBATh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensaTh reomerpuyeckue (GaxThl JUId PELICHHS CTEPEOMETPUUYECKHMX 3ajad, MPEAroJiararolux
HECKOJIBKO LIaroB peIeHUs, €CJI YCIOBUS IPUMEHEHHS 3a/1aHbl B SIBHOU (opMe.

[IpuMeHsaTH MpoCTEHIINEe IPOTPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMBI ITPH
pELIEHNH CTEPEOMETPUYECKUX 3a/1au.

[IpuBoaUTE HpHMEpbl MaTEeMATUYECKUX 3aKOHOMEPHOCTEH B IpPHUPOJE M KU3HM, paclo3HaBaTb
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJydyeHHbIE 3HAHMS Ha MpPaKTHKE: aHAIW3UPOBATH PealbHbIE CUTYallMM U IPUMEHSATbH
U3yYeHHbIE MOHATUS B IPOLIECCE IOHUCKA pEIIeHHs MaTeMaTH4ecKu Cc(HOpMYIMPOBAHHON MpoOIIeMBl,
MOJICIUPOBATh pEAJbHbIE CUTYyallUd Ha S3bIKE I'€OMETPUH, HUCCIEA0BaTh IOCTPOECHHBIE MOJEIU C
HCIOJIb30BAHUEM I€OMETPUYECKUX MOHATUH U TeopeM, almnapaTa aiaredopbl; pelaTh NpakTHUECKUe 3aJauu,
CBSI3aHHBIE C HAX0XKJICHUEM I'€OMETPUUECKUX BEIINUHH.

11 KJIACC

OnepupoBaTb HOHATHAMU: IMJIMHIPUYECKAass IOBEPXHOCTh, OOpa3yroliMe LMUIMHIPUYECKON
MOBEPXHOCTH; LMIMHIP; KOHHYECKas IMOBEPXHOCTb, OOpa3yrollMe KOHHYECKOH IMOBEPXHOCTH, KOHYC;
cepuueckas HOBEPXHOCTb.

Pacnio3naBatk Tena BpaieHus (LMIMHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOJTyYEHHUS TEJl BPALLICHHS.

KnaccuguiupoBaTb B3auMHOE pacloioxkeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CErMEHTA; IIapOBOM
CJIOM, OCHOBaHME LIAPOBOTO CJIOSI, BEICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 06bEMBI U TUIONIAIM TOBEPXHOCTEH TeJ BPAILEHUs, TEOMETPHUECKUX Tell C IPUMEHEHUEM

bopmy.



OnepupoBarh MOHATHSIME: MHOTOTPAaHHHK, BIIMCAHHBIN B Cepy U OMHCAaHHBIN 0KoJio chepsl; chepa,
BIIMCAHHAs B MHOTOTPAHHUK HJIU TEJIO BPAI[CHHUS.

BBIYHCIATE COOTHOMICHUS MEXKTY TUIOMIAIIMUA TOBEPXHOCTEH 1 00bEMaMU TIOTOOHBIX TElL.

N300paxaTts n3ydaembie GUTYPBI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BhIToJIHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI CBEPXY,
cOOKY, CHH3Y; CTPOUTH CCUCHUS TEIl BPAIICHUSI.

W3Biekath, WHTEPIPETHPOBATH ©  MPeoOpa3oBbIBaTh HWHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPHYCCKUX PHUTypax, MPEJACTABICHHYIO HA YePTESIKAX U PUCYHKAX.

OnepupoBath MOHSATUEM BEKTOP B IIPOCTPAHCTBE.

BBITIOJIHATE NEWCTBUS CIIOKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHUSI BEKTOpa HA YHUCIIO,
00BSICHATH, KAKHMH CBOMCTBAMHU OHHU 00J1a1af0T.

[IpuMeHATH MpaBWIIO NapAIIEIICTIUIIEA.

OnepupoBaTh MOHATHUSAMH: JIEKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIOJ MEKy BEKTOpPaMH, CKaIsIPHOE TIPOU3BEICHUE BEKTOPOB,
KOJUTMHEAPHBIE ¥ KOMIUIAHAPHBIC BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M IIPOU3BEICHUE BEKTOpA HA YMCIIO, YTOJI MEXKY BEKTOPAMH, CKAISIPHOE
MIPOM3BE/ICHNE, PACKIIAIBIBATH BEKTOP IO JIBYM HEKOJITHHEAPHBIM BEKTOPaM.

3a/1aBatTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBON CHCTEME KOOPIMHAT.

[TpumensaTh reoMeTpudeckne (aKThl JIS PENICHHS CTEPEOMETPHYCCKHUX 3aJ1ad, IMPEAIoIararonux
HECKOJIBKO MIaroB PEIICHUs, €CITU YCIIOBUS MPUMEHEHUS 3aJIaHbI B IBHOU (opMme.

Pemath mpocTeiinie reoMeTpUIecKre 3a/1a9u Ha IPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pematp 3aauu Ha J0Ka3aTeIbCTBO MATEMAaTHYCCKMX OTHOIICHWA M HAXOXJICHUE TC€OMETPHUSCKUX
BEJIMYMH TIO0 OOpa3laM WM aJlrOpuTMaMm, MPHUMEHSS HW3BECTHBIC METOJbI NPH PENICHHHM CTaHJIAPTHBIX
MaTeMaTHYeCKHX 3a/1a4.

[TpuMeHSTh MPOCTEHIIIIE MTPOrPAMMHBIC CPEJICTBA U 3JICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI MPH
PEIICHUH CTEPEOMETPUICCKHX 3a/1ay.

[IpuBOUTE MpPUMEPHl MaTEeMaTHYCCKHX 3aKOHOMEPHOCTEH B TPUPOJC W JKU3HH, PACIO3HABATh
MPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHSTh MOJYYCHHBIC 3HAHWS Ha MPAKTHKE: aHAJTU3UPOBATh PEANbHBIC CHUTYAllMH W MPUMEHSTH
W3YYCHHBIC IOHATHS B IPOIECCe IOMCKA PEIICHUsS MaTeMaTHYeCKH CHOPMYITHPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh pealibHbIC CHUTyalldd Ha s3bIKC TIEOMETPUH, HCCICI0BAaTh IOCTPOCHHBIE MOJCIH C
HCII0JIb30BAHUEM T'€OMETPHUYCCKUX MOHATUH M TEOpeM, ammaparta aJreOphl; peliaTh MPaKTHYCCKHE 3aJIauH,

CBA3aHHBIC C HAXOXKACHUECM I'COMETPUICCKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
No KoauuecTBO 4acoB BocnurareJbHBIH KOMIAHEHT
HaumeHoBaHue pa3ie/ioB U TeM Kontpoan | Ilpakruyec | JIeKTPOHHBIE (UMPPOBLIE)
n/ | mporpamMmmsl Bcero | HbIe KHe o0pa3oBaTejibHbIE PeCypChl
n padoThI padoThI
bubmuoreka [JOK LIEHHOCTH HAay4YHOT'O
BBenenne B ctepeoMeTpuio 10
https://m.edso00.ru/1c209e37 MO3HAHUS; TATPUOTHYECKOE
[IpsiMbIe 1 TIOCKOCTH B [IEHHOCTH HAyYHOTO
npoctpancTse. [lapamienbHOCTh 12 1 bubmorexa [TOK MO3HAHUS; TATPUOTUYECKOE
poctp - AP B https://m.eds00.ru/1c209e37 > 1aTp
MPSIMBIX U TJIOCKOCTEH
[TepieHAMKYASIPHOCTD NPSIMBIX U 12 bubnuoteka [JOK [IEHHOCTH HAY4YHOTO
IJIOCKOCTEHN https://m.edso00.ru/1c209e37 MO3HAHUS; TATPUOTHYECKOE
VYriasl MeXAy NPAMBIMU U 10 1 bubnuoreka [JOK LIEHHOCTH HAy4YHOI'O
TJTIOCKOCTSIMH https://m.edso00.ru/1c209e37 MO3HAHUS; TATPUOTHYECKOE
bubnunorexa [JOK JKOJIOTUYECKOE LIEHHOCTHU
MHororpaHHUKH 11 1
https://m.edso00.ru/1c209e37 HAay4YHOTO MO3HAHUS
" bubnuorexa [JOK TPYAOBOE LIEHHOCTHA HAYYHOTO
OO6BEMBI MHOTOTPAaHHUKOB 9 1 1 pyA i ¥
https://m.edso0.ru/1c209e37 MTO3HAHMS
[ToBTOpEHME: ceueHus, 4 1 bubnmnoreka HOK [EHHOCTU HAyYHOTO
PacCTOSIHUS U YTJIb https://m.edso00.ru/1c209e37 MO3HAHUS; TATPUOTHYECKOE
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 M300paKCHUS Ha pPUCYHKAX: 1 bubmorexa OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 TIJIOCKOCTH, TIEPECEKAIOITUECs TIpsiMast 1 Bubnmorexa [JOK
> 1P P https://m.edsoo.ru/2d8a9¢99
Y TIOCKOCTh
[TonsaTHs: IEpeceKaronuecs
3 IIJIOCKOCTH, TIEPECEKAIONTUECs MpsMast 1 bubmorexa HOK
> 1P P https://m.edsoo.ru/db685e73
Y TJIOCKOCTh
3HaAKOMCTBO C MHOTOTPaHHHKAMH,
n300pakeHUE MHOTOTPaHHHUKOB Ha
bubmuoreka [JOK
4 PUCYHKAX, Ha MPOEKIIHOHHBIX 1 1
https://m.edso0.ru/a63959ed
yeprexax. Cmapmosasn
KOHmMpOIbHaAA padboma
HavanbsHbie cBenenus o kyoe u
R bubmuoreka [JOK
5 MUpamMuie, uX pa3BEPTKH U MOJICTH. 1

CeueHns MHOT'OT'paHHUKOB

https://m.edsoo.ru/b30dff38
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HavanbsHbie cBeieHus 0 Kyoe u

6 IMUPAMHUJIE, UX PA3BEPTKHA U MOIEIA bubmorexa LIOK
P > 11X PasBep ' https://m.edsoo.ru/3d8ffd32
CeyeHMsI MHOTOTPAHHHUKOB
ITousTHE 00 aKCHOMATHYECKOM
7 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [TOK
p p pui. https://m.edsoo.ru/0cc5c4fe
CTCPEOMETPHUH U CICACTBUS U3 HAX
TTouarre 00 akCHOMaTHYECKOM
8 MTOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI bubnmorexa LHOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIIEACTBHS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa LOK
) https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HAX
TTouarre 00 akCHOMaTHYECKOM
10 MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubmorexa [TOK
) https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHue IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bubnuoreka [IOK
MapaJiyieabHbIC U CKPEIIMBAOIINECS https://m.edsoo.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielibHbIe IPSIMBIE B bubmorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MApaUICIbHOCTh TPEX
MIPSMBIX
[TapaniensHOCTh NPSMBIX
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK

[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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VYTIuIBl ¢ COHANPAaBICHHBIMU

bubmuoreka [JOK

14
CTOPOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
NapajuleIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napayuieIbHbIX MIIOCKOCTEN Bubnuorexa LIOK
P https://m.edso0.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (burypsl Ha TUIOCKOCTH: TETPAd Bubnuorexa LTOK
P -+ TETPAAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 Hoctpoetiite ceuerit https://m.edsoo0.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npoctpancte. [lapannenbHoOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH TUKyNAPHOCTD MPSMOM U
23 HH(I))CKO(;[”[I“H'}IIIC pneH UK JP;H HBIC bubmorexa LIOK
+ HEPHCHIMEYICD https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHele U bubnuoreka [IOK

NEpUNCHAUKYIIAPHBIC K IINIOCKOCTU

https://m.edsoo.ru/ba545966
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[Ipu3Hak nepnesauKyIspHOCTH

bubmuoreka [JOK

26
IPSIMOM U TUIOCKOCTHU https://m.edsoo.ru/f85bfc46
[Ipu3HaK nepreHauKyIIpHOCTH
27 1} pﬂMOf/i u HJII)OCKOCTI/Iy K(Ijum 0/1bHAA brbmmorexa [OK
P ' P https://m.eds00.ru/79165d15
paooma 3a 1 nonyzooue
28 Teopema o npsamoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoit bubnnorexa [JOK
NEPIEHIUKYIIIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 a(i:TOﬂiI/IeyOT "P;O‘—IKI/I 0 TUIOCKOCTH bubmorexa [TOK
p il ’ https://m.edsoo.ru/33c477d3
paccTosiHUe OT MPSMOU JI0 TNIOCKOCTH
[lepnieHIuKyNAp U HAKIOHHBIE:
32 aCPCTo;IiI/IGYOT "P;O‘IKI/I 0 MJIOCKOCTH Bubnmorexa [JOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSAMOU JI0 TIOCKOCTH
[lepnieHIuKyNAp U HAKIOHHBIE:
33 a(iTOﬂiI/IeyOT IT)OIIKI/I 0 IJIOCKOCTHU Bubmmorexa LIOK
p il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUe OT MPSAMOU JI0 INIOCKOCTH
[lepnieHIUKyNIAp U HAKIOHHBIE:
34 a(iTOSIiI/IeyOT ”P;O‘{KI/I 0 IJIOCKOCTU Bubmmorexa LIOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHUe OT MPSMOU JI0 TUIOCKOCTH
35 VYTIiel B IPOCTPAHCTBE: YIOJI MEXIY bubnunoreka [JOK
IIPSIMOM U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
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JBYTPAHHOTIO yIJla

https://m.edsoo.ru/c7c777ed

[lepneHIUKyYIAPHOCTD INIOCKOCTEN:

bubmmoreka [{OK

38 3HAK IIepIie oc
fpHsHaK HUpH HAHKYIAPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
[lepneHMKyYISIPHOCTD INIOCKOCTEN:
39 MIPU3HAK IEPIECHAUKYIISIPHOCTH 1B bubnmorexa LHOK
P Up yup yx https://m.edsoo.ru/ed9e2a8e
ILUIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MPU3HAK NEPIEHINKYIIIPHOCTA 1B bubnmorexa LHOK
P vp P yx https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o0 TpEX NEPHIEHAUKYIIIPAX bubmorexa LOK
P p PHCHKYIAD https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TPEX MEPHEHINKYIIIPAX bubmorexa LOK
P P PHCHAKYIAD https://m.edsoo0.ru/52188a7d
43 TeopeMa 0 TPEX MEPHEHANKYIIIPAX bubmorexa LOK
P P PHCHKYIAD https://m.eds00.ru/9f246736
KonTtponsHas padoTa o remam
44 "TlepneHAUKYIAPHOCTD IPSAMBIX U bubnuoreka [JOK
mwiockocte" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TIJIOCKOCTAMU"
[TonsaTe MHOTOTrpaHHUKA, OCHOBHBIC
3JIEMEHTBI MHOTOTPaHHHUKA,
45 BBINVKIIBIE M HEBBIITYKIIBIE Bubmorexa OK
i yKH https://m.edsoo0.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yronbHas npu3Ma; TpaHu U
46 OCHOBaHUS IPU3MBI; IIpsiMasi 1 bubnunoreka [JOK

HaKJIOHHAaA NMPU3MBbI; OokoBas u
TMOJIHAaA NOBCPXHOCTH MMPU3MEIL

https://m.edsoo.ru/b4ad63ad
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[Tapamienenunen, IpsMOYTOJIbHBIN

bubmuoreka [JOK

41 MapajuieenuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHasi nupamMuaa,
IPaHU ¥ OCHOBaHUE NMHUPaMUJIbI;
48 O0KOBas ¥ MOJHAsI TOBEPXHOCTh bubnuotexa LIOK
. https://m.edsoo.ru/fb1cd0a5
MMpaMU/ibl; IPaBUJIbHAS U yCEUEHHAs
nupamuaa
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHATHE NMPABUIBHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHASA ITpHU3Ma bubnuoreka [IOK
Y MIpaBUJIbHAS THPAMUJIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupamMuaa u
MPaBWIBHBIN TETPAdIp; KyO
[IpencraBienue o MpaBUIBHBIX

50 MHOTOTpaHHUKAX: OKTadp, Bubnmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ip U UKOCAdIP.
CummMeTpus B MPOCTPAHCTRE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
CHUMMETPHUHU B MUPaMUIaX, https://m.edsoo.ru/b9e777d9
napajuiesienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOTPaHHUKOB: p&0pa, TuaroHasu, bubmmorexa [IOK

https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomans OOKOBOM MOBEPXHOCTH U
53 IIOJIHOM NTOBEPXHOCTH MPSIMON bubnuoreka [IOK

MPU3MBI, IJIOIIAb OCHOBAHHI,
Teopema 0 O0KOBOM MOBEPXHOCTH

https://m.edso0.ru/37d84157
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HPSIMOM IIPU3MBI

[Tnomaas OOKOBOM MOBEPXHOCTH U

IIOBEPXHOCTH MTPABUIIBHON

54 MUpaMUIbI, TEOPEMa O TLIONIAIN bubmorexa HOK
PAMIARL, TEOP Ny https://m.eds00.ru/5603e30b
OOKOBOI IOBEPXHOCTH YCEUEHHOM
nmrupaMnuabl
55 KonTponsnas pabora o teme bubnnorexa [JOK
"MHororpaHHuKNT" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
II
56 OHATHE 00 00BEMe https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
7
> OObEM mupamu el https://m.eds00.ru/235171b3
N bubnuorexa [JOK
58 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
>9 OOBEM mHpamH LI https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEm npH3MeI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 0
OOBEM HpH3MEI https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63 0
OOBEM HpH3MEI https://m.edso0.ru/482d3f51
64 KonTposnpHas paboTa o teme bubnuoreka [IOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTOpEHue, 0600meHNe bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/098bedad
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[TocTpoenune ceueHuit B
MHOT'OI'paHHUKC

66

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3anus 3HaHUH.
Beruncnenue paccTosHUN: MEXIY
JBYMsI TOYKaMH, OT TOUYKH J0 IPSIMOH,
OT TOYKH JI0 IJIOCKOCTH, MEXK Y
CKPEILMBAIOIIUMHUCS MPSIMBIMU

bub6mmoreka [{OK
https://m.edsoo.ru/f7792ba9

67

Hrorosas koHTposbHAsA padoTa.
(IIpomesicymounas ammecmauyus)

bubmmoreka [{OK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenHme, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Beruucnenue yrioB: Mexnay
CKPEILMBAIOIIUMHUCS TPSIMBIMH,
MEXIY MPSMOU U TIIOCKOCTHIO,
JIBYTPaHHBIX YIJIOB, YIJII0B MEXKIY
IIOCKOCTSIMH

bu6moreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MartematuKa: anrebpa v Hayana matemaTMyeckoro aHaansa, reometpus. Ffeometpusa, 10-11 knaccbl/
ATaHacaH J/1.C., byty3os B.®., Kagomues C.b. n ap., AKLMoHepHoe 06wwectBo «MN3paTenscTBo

«[TpocseleHne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

MartematunKa: anrebpa v Hayana matemMaTMyeckoro aHaansa, reometpus. Ffeometpusa, 10-11 knaccbl/
ATtaHacsaH /1.C., byty3os B.®., Kagomues C.B. n ap., AKuMoHepHoe obliecTBo «M35aTenbcTeo

«[TpocBeLieHme»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

bu6nmoreka [IOK






