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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIOCOOHOCTEW oOOyyarommxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHnEe NPEACTABICHUA O T€OMETPUU KaK 4aCTH MHUPOBOU KYJbTYPHI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYIKAKOLIEr0 MUpPa, 3HAHUE MTOHATUIHOTO ammapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OPMHUpPOBAHUE MOHHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs] CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB H
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaguch HEOJHOKpPaTHO. JTO TO3BOJISIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIEC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPUH KaK COCTaBIISAIONICH yueOHOTro npeameTa «MaremMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBO. lloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM [0  IUJIOCKOCTH,  MNpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHbId U MHOTOI'PAaHHbIE YTJIbL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Ilugaropa. Ilupammpa: nN-yrosnbHas nHUpamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. llperncraBieHne O MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pasloOXKEHUU BEKTOpa IO TPEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummetpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopanuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapajuieNibHBIM MEpEHOoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOLJIOMY M HAaCTOSIIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccurn u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWK JUIs pemieHus 3amad B 00yacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh TPOCKTHYI0 W HCCIEI0BATEILCKYIO ACATEIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXJy TMOHSATUAMH, (QopMyIupoBaTh
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KAaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMi0 COBMECTHOM paboThl, pacHpenensiTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBD» M UHBIE), BBINOJIHATH CBOI YacTh pabdOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHSATHUSMH CTEPEOMETPUM TIPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuiesIbHOE, LEHTPAILHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSMH, COOTBETCTBYIOLIUMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
[IPU PEIICHUN MAaTEMAaTUYECKUX 3a]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, TMPEeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBaTh MOHATUIMH, CBSI3aHHBIMU C TEJIAMH BpPALICHUS: IIUIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MMpeoOpa3oBaHus MOA00uUs;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHMIl: METOJ CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOM (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHMA HA  MPAKTUKE:  CPAaBHHUBATb,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, UCCIIENOBATH IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHS TEXHOJIOTHHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 BBenenune B cTepeOMETPHIO 23 1 bubmmorexa [IOK
A P P https://lesson.edu.ru/02.3/10
5 B3auMHOE pacronokeHue IPsAMbIX B 6 L bubnnorexa [JOK
[POCTPAHCTRE https://lesson.edu.ru/02.3/10
3 B3anmHOe pacnoniokeHHUe MPsSMbIX B 5 1 brbmorexa [IOK
[POCTpaHCTBE https://lesson.edu.ru/02.3/10
4 [TapannensHOCTh IPSIMBIX U TIIIOCKOCTEH B 8 Brbmiorexa [IOK
MPOCTpAHCTBE https://lesson.edu.ru/02.3/10
5 [TeprieHIUKYISIPHOCTD MPSMBIX U o5 bubmmorexa LIOK
[IOCKOCTEHH B IPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bu6nmorexa LIOK
6 YIiIbl ¥ pacCTOsHUsS 16 1 https://lesson.edu.ru/02.3/10
but6mmoreka [IOK
7 MHororpaHHHKH 7 1 https://lesson.edu.ru/02.3/10
bubnunorexa LIOK
8 BekTtopsl B mpocTpancTse 12 https://lesson.edu.ru/02.3/10
9 [ToBTOpeHme, 06001IeHNE U CHUCTEMATH3AIUS 5 2 bu6nunorexa LIOK



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

3HAHUMN https://lesson.edu.ru/02.3/10

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 108 7 0


https://lesson.edu.ru/02.3/10

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanMeHOBaHUe Pa31esioB H TEM nudpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMMBsI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka LIOK
1 AHanuThueckas reoMeTpust 15 1 https://lesson.edu.ru/02.3/11
[ToBTOpEHHe, 0000LIEHUE 1 brbnnorexa LIOK
2 . 15 1 https://lesson.edu.ru/02.3/11
CHCTeMaTH3alus 3HAHUI
Bu6nuoreka IJOK
3 O0BEM MHOTOIpaHHHKA 17 1 https://lesson.edu.ru/02.3/11
bubmuoreka LIOK
4 Tena Bpamenus 24 1 https://lesson.edu.ru/02.3/11
[o1aau MOBEPXHOCTH U 00BEMBI bubmoreka [IOK
5 9 1 https://lesson.edu.ru/02.3/11
KPYTJIBIX TEI
bubmoreka IIOK
6 JBYOKEHMS S 1 https://lesson.edu.ru/02.3/11
[ToBTOpEHHE, 0000LIEHNE U Bubmiorexa [JOK
7 . 17 2 https://lesson.edu.ru/02.3/11
cucreMarui3anuvs 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102 8 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontposbubie IIpakTnueckue Aara tuppoBLIe
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoTbI padoThbI pecypenr
OcHoBHbIE TpaBUiia H300paKeHUs HA bubnnoreka [JOK
1 PHCYHKE TUIOCKOCTH, MapalIeIbHBIX 1 https://lesson.edu.ru/02.3/10
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsiTHst cTEpeOMETPUN: TOUKA, bubnnoreka [JOK
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO. https://lesson.edu.ru/02.3/10
5 OcHoBHbIE NpaBUiIa U300paKEHUS HA 1
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
ITonsATHA: Nepecekaronecs bubmuoreka [IOK
3 IUIOCKOCTH, ITEPECEKAIOIIHECs 1 https://lesson.edu.ru/02.3/10
npsiMasi ¥ MI0CKOCTb;
MOJIyIPOCTPAHCTBO
ITonsATHA: Iepecekaronuecs bubmuorteka [IOK
4 TUIOCKOCTH, MEePECEKAOIHECs 1 https://lesson.edu.ru/02.3/10
npsiMasi ¥ MI0CKOCTb;
MOJyIPOCTPAHCTBO
MHororpanHuKH, H300pakeHHne bubmuorexa [IOK
5 HPOCTEUIINX MPOCTPAHCTBEHHBIX 1 https://lesson.edu.ru/02.3/10

¢buryp, HecymecTBYIOIIMX 0ObEKTOB
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MHororpanHuKH, H300paKeHHe

bubnunoreka LIOK

6 IPOCTEHIINX MPOCTPAHCTBEHHBIX https://lesson.edu.ru/02.3/10
¢buryp, HECYIIECTBYIOIHNX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE ]f?tptls:'I;/(l)(:::;nL;((j)lf(rUIOZ 310
CJICJICTBUS U3 HUX : e :
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE bubmmorexa LLOK
8 CHeNCTRIS H3 HHX https://lesson.edu.ru/02.3/10
AKCHOMBI CTEpPEOMETPUH U TIEPBbHIC bubnnorexa [JOK
ciencteus U3 HuX. CrocoObl 3a0aHuA https://lesson.edu.ru/02.3/10
9 MPSIMBIX U TIJIOCKOCTEH B
npoctpancTe. O003HaUEHUS
MPSAMBIX U ITIOCKOCTEMN
N3o00pakeHne CeUeHU MUPaMU/IbI, bubnnoreka [JOK
Ky0a 1 TPU3MBbI, KOTOPbIE IIPOXOJIST https://lesson.edu.ru/02.3/10
yepe3 ux péopa. M3obpaxenue
10 MepPEeCceUCHUS MTOTYICHHBIX
mockocreil. PackpammvBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU
N3obpaxenue ceueHui mupaMuIbl, bubmuoreka [IOK
Ky0a ¥ TIPU3MBbI, KOTOPBIE MPOXOJIST https://lesson.edu.ru/02.3/10
yepe3 ux péopa. M3obpaxenue
11 IIEpECEUECHMS TIOJTYUEHHBIX
mockocrei. Packpamysanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU
12 N306paxeHne cedeHnit mupamuibl, bu6muoreka [JOK

Ky0a U MpU3Mbl, KOTOpPBIE TPOXOIAT
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yepes ux péopa. M3obpaxenue
MIePECCUCHUS TTOJTYYCHHBIX
IJI0CKOCTe. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaAMU

M3o0paxenue ceueHuil mupamMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue

https://lesson.edu.ru/02.3/10

bubnunoreka LIOK
https://lesson.edu.ru/02.3/10

13 nepeceyeHusl MOTyYeHHBIX
wiockocTeil. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
1[BETaMU

14 Merorsietonanoctpocis Hipsesson 102310
CeUeHuin : ——— :
Merton cnenoB 1Sl TOCTPOEHUS bubmmoreka [JOK

15 ceuennii. CBocTBa MepeceyeHU i https://lesson.edu.ru/02.3/10
HPSIMBIX U IJIOCKOCTEMN
Merton cneoB 11 TOCTPOEHUS bubnnorexa [JOK

16 ceueHnii. CBoiicTBa nepeceyeHnit https://lesson.edu.ru/02.3/10
HPSIMBIX U IIJIOCKOCTEN
ITocTpoeHue ceueHuil B MUpAMUJIE, bubnnorexa [JOK

17 KyOe 1mo TpéM Toukam Ha pEopax. https://lesson.edu.ru/02.3/10
CoztaHue BIHOCHBIX UEpTEkKEN U
3aMKch AroB NOCTPOEHUS
[TocTpoeHune ceueHnii B mupamue, bubnuotexa [JOK

18 KyOe 1o TpéM ToukaM Ha pEOpax. https://lesson.edu.ru/02.3/10

CO3,Z[aHI/Ie BBIHOCHBIX qepTexceﬁ u
3aII1Ch aroB MOCTPOCHU A
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[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha pEéOpax.

bubnunoreka LIOK
https://lesson.edu.ru/02.3/10

19 .
Coznianue BIHOCHBIX UepTexkeil u
3aIKCh IIaroB MOCTPOSHUS
ITocTpoenue ceuenuii B nupamu/e, bubmmoreka [JOK
20 KyOe 1o TpéM Toukam Ha péopax. https://lesson.edu.ru/02.3/10
Co3naHne BEIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOCHUS
[ToBropenue mranumerpun: Teopema Bu6moteka [IOK
21 0 TPOTIOPIIMOHATIBHBIX OTPE3KaX. https://lesson.edu.ru/02.3/10
[TomoOue TpeyronbHUKOB
[ToBTOpenue nnanumMerpun: Teopema bubnnorexa [JOK
Memenasi. PacueTsl B ceueHHsIX Ha https://lesson.edu.ru/02.3/10
22 BBIHOCHBIX uepTexax. Mcropus
pa3BUTHS ITITAHUMETPUU H
CTEpPEOMETPUH
93 KonTponbhas pabota "AKcHOMBI ﬁg6JI_HOTeKa HOK
crepeomerput. Cevens” ps://lesson.edu.ru/02.3/10
BzauMHoe pacrionoxeHue npsiMbIX B bubmuoreka [JOK
npoctpancTBe. CKpeIrBarOIecs https://lesson.edu.ru/02.3/10
24 npsmbie. [IpusHaku
CKPELIUBAIOIIMNXCA MPSMBIX.
[TapannensHble MpsMBbIC B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U bubnuotexa [JOK
o5 €MHCTBEHHOCTH MPSMOM https://lesson.edu.ru/02.3/10

napajjieJIbHON TaHHOU IIPSIMOH,
IIPOXOMSILEH Yepe3 TOUKY
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IIPOCTPAHCTBA U HE JIeKAILEH Ha
JlaHHOU mpsimoii. Jlemma o
MePECCUCHHUH MapalIeIbHBIX
MPSIMBIX TIJIOCKOCTHIO

[TapamienbHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX mapayIeabHbIX

bubnunoreka LIOK
https://lesson.edu.ru/02.3/10

26
npsaMbIxX. Teopema o
CKPEIIHUBAIOIIUXCS MPSIMBIX
[TapaynenbsHOE POEKTUPOBAHUE. bubmmoreka [JOK
OCHOBHBIC CBOMCTBA MapajlieIbHOTO https://lesson.edu.ru/02.3/10
27 npoeKkTHpoBaHus. M3o0paxenne
pa3HbIX GUTYp B MapaIeIbHON
MPOEKIIUU
LlenTpanbHasa npoekuus. Yrou ¢ bubmmoreka [JOK
28 COHAIPABJICHHBIMU CTOPOHAMH. YTOJI https://lesson.edu.ru/02.3/10
MEXTy TIPSIMBIMHU
3agaun Ha JOKA3aTEILCTBO U bu6nmorexa LIOK
29 HCCIIEI0BAHNE, CBA3aHHBIE C https://lesson.edu.ru/02.3/10
pacIiooKeHUEeM MPSIMBIX B
IPOCTPAHCTBE
ITonsATHA: MapauIeIbHOCTD IPAMON U bubmuoreka [IOK
IUIOCKOCTH B MPOCTpaHCTBe. [Ipu3Hak https://lesson.edu.ru/02.3/10
30 MapaJuIEIbHOCTH NPSAMOU U
mockocTh. CBOMCTBA
MapaJIEIbHOCTH MPSAMOU U
MJIOCKOCTH
['eomeTpuyeckue 3a1aun Ha bubnuotexa [JOK
31 BEIYNCIIEHHE U JI0KA3aTENBLCTBO, https://lesson.edu.ru/02.3/10

CBsA3aHHBIC C ITAPalJICIIbHOCTBIO
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IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPaHCTBE

32

[TocTpoeHue ceueHus, IPOXOASAIIETO
yepe3 JaHHYIO NPSMYI0 Ha YEPTEKE U
MapajuIeIbHOTO JIPYTOW MPSIMO.
Pacuér orHOIIEHUI

bubnunoreka LIOK
https://lesson.edu.ru/02.3/10

33

[MTapannensHas mpoeknus,
IMPUMCHCHHUC IOJId MOCTPOCHUA
CeueHH KyOa U mapauiesenuIeaa.
CaoiicTBa napayiesienuneaa u
[IPU3MBI

bu6nmoreka [IOK
https://lesson.edu.ru/02.3/10

34

35

36

37

[TapanienbHbIe IIIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH IBYX
IJIOCKOCTEN

Teopema 0 mapamIenbHOCTA U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIALLEH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TAHHON MJIOCKOCTH
U CJICJICTBUS U3 HEE

CBoiicTBa napayyieabHbIX
MJIOCKOCTEM: O MapajienbHOCTH
MMPAMBIX IIEPECCUCHUSA ITPU
NEPECCUYCHNH ABYX MapalJICJIbHBIX
MIJIOCKOCTEN TpeThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
NapajuIesIbHbIX NPSIMBIX,
3aKIIFOYEHHBIX MEXIY
NapajuIeIbHBIMU INIOCKOCTSMU; O

bubnuoreka [{OK
https://lesson.edu.ru/02.3/10

bubmuoreka [{OK
https://lesson.edu.ru/02.3/10

bu6nunorexa LIOK
https://lesson.edu.ru/02.3/10

bubnunorexa LIOK
https://lesson.edu.ru/02.3/10
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IIEPECCUCHUU NPSIMOU € JBYMS
I1apaJuIeJIbHBIMHU IIJIOCKOCTSIMU

[ToBTopenue: Teopema Iludaropa Ha

bubnunoreka LIOK

38 .
ITOCKOCTH https://lesson.edu.ru/02.3/10
39 [ToBTOpEHHE: TPUTOHOMETPHS Bubnmoreka [IOK
HPSMOYTOIBHOIO TPEYrOTbHUKA https://lesson.edu.ru/02.3/10
10 CaolicTBa Ky0a U IPSMOYTOJILHOTO bubnmoreka LIOK
Hapasenenuena https://lesson.edu.ru/02.3/10
m BbluKciIeHUe JIIMH OTPE3KOB B Kybe Bubmuorexa IIOK
1 IIPSMOYTOJHOM TIApAILIE/IeNHUTIeNE https://lesson.edu.ru/02.3/10
[lepneniukyasipHOCTH NPSAMON U Bbu6mmotreka LJOK
42 wiockoctu. [IpusHak https://lesson.edu.ru/02.3/10
NEPIEeHIUKYISIPHOCTH IPSIMON U
TIOCKOCTH
[IeprieHIUKYIAPHOCTH NPSAMOU U bubmmnoreka [HOK
43 iockoctu. [IpusHak https://lesson.edu.ru/02.3/10
NEPIEeHIUKYISIPHOCTH IPSIMON U
TIOCKOCTH
Teopema o CylIeCTBOBAHUU U bubmuoreka [IOK
€IMHCTBEHHOCTH MPSIMOiA, https://lesson.edu.ru/02.3/10
44 MIPOXOJSIIEH Yepe3 TOUKy
MIPOCTPAHCTBA U MEPIEHINKYISIPHON
K IIJIOCKOCTH
45 [I0CKOCTH U TIEPIIEHAUKYJIAPHBIE UM brbmiotexa LIOK

MMPSAMBIC B MHOT'OI'paHHUKAX

https://lesson.edu.ru/02.3/10
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[IimockocTH U NepHeHIUKYIIIPHBIE UM

bubnunoreka LIOK

46 .
HPSIMBIE B MHOTOIPAHHHKAX https://lesson.edu.ru/02.3/10
[leprieHaAMKYIsIp ¥ HAKJIOHHAS. bubmuorexa [JOK

47 [TocTpocHKe NepICHANKYIIApa U3 https://lesson.edu.ru/02.3/10
TOUYKH Ha MPIMYIO
[leprieHaAMKYIsIp ¥ HAKJIOHHAS. bubmuorexa [JOK

48 [TocTpocHKe NepIECHANKYIIAPa U3 https://lesson.edu.ru/02.3/10
TOUYKH Ha MPIMYIO

19 Teopema o TPEX MepIeHIUKYIAPaxX Bubnnorexa [JOK
(mpsimast 1 oGpaTHas) https://lesson.edu.ru/02.3/10

50 Teopema o TPEX MepIeHIUKYIAPaxX bubmorexa LIOK
(psiMast 1 oGpaTHas) https://lesson.edu.ru/02.3/10

51 YToa MeXIy CKpelIMBarOIIMMHCS bubmorexa LIOK
HAMBIMH https://lesson.edu.ru/02.3/10
[Tonck neprneHIuKyJIIpHBIX MPSAMBIX bubmmnoreka [HOK

52 C TMIOMOIIIBIO MEePIICHIUKYISIPHBIX https://lesson.edu.ru/02.3/10
IIJIOCKOCTEMN

bubmmoteka IIOK

23 OproroHankHOE IPOCKTHPOBAHHE https://lesson.edu.ru/02.3/10
[TocTpoenue cedeHuit Kyoa, MPU3MBI, bubnuoteka [JOK

54 NPaBUIBHOM MUPAMHUIBI C TOMOIIBIO https://lesson.edu.ru/02.3/10
OpPTOTOHAILHOU MPOEKIINH
[TocTpoenue ceuenuit Kyoa, MpU3MBI, bubnuotexa [JOK

55 NPaBUIBHOM MUPAMUIBI C TOMOIIBIO https://lesson.edu.ru/02.3/10

OpPTOTOHAJILHON IPOEKIINU
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CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

bubnunoreka LIOK
https://lesson.edu.ru/02.3/10

56 .
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX
[Ipu3Hak nepneHuKyIsIpHOCTH Bu6muotexa [JOK

57 IPSMOM | TIOCKOCTH KaK CIICICTBUEC https://lesson.edu.ru/02.3/10
CUMMETpPUHU
[IpaBunbHBIE MHOTOTPAHHUKH. Bbu6moteka [JOK

58 Pacuér paccTosiHUIT OT TOYKH 0 https://lesson.edu.ru/02.3/10
TUIOCKOCTH
[IpaBusIbHBIE MHOTOTPAHHUKH. bubnnorexa [JOK

59 Pacuér pacCTOsSHHI OT TOYKH JI0 https://lesson.edu.ru/02.3/10
TUIOCKOCTH
Crioco0bl OIyCTHTh bubnuoreka [IOK

60 HEePIEeHAUKYJIAPbI: CHMMETPHS, https://lesson.edu.ru/02.3/10
C/IBUT TOYKH I10 MapasiebHOM
IpsAMOit

61 CnBur no HenapaieabHON IPSIMOH, ﬁ;g:'jll(l);:sl((?nligfru/OZ 2110
U3MEHEHUE PACCTOSHUN : = :
Konrponsnas pabora "B3anmuoe bubmuoreka [IOK

62 PacnoIoKeHHe NPSMBIX U https://lesson.edu.ru/02.3/10
MJIOCKOCTEH B MpocTpaHCcTBe"
IToBTOpEeHHE: yron Mexay NpsAMbIMUA bubmuorexa [JOK

63 Ha MJIOCKOCTH, TPUTOHOMETPHSI B https://lesson.edu.ru/02.3/10
POM3BOJILHOM TPEYTOJIbHHKE,
TeopeMa KOCHHYCOB

64 [ToBTOpeHueE: yron Mexay bubmuotexa [IOK

CKpCIIUBAOINUMHUCA ITPAMBIMHU B
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IIPOCTPAHCTBE

FGOMeTpI/ILIeCKI/Ie METOAbI

https://lesson.edu.ru/02.3/10

bu6nmoreka [IOK

65 BBIYUCIICHHS yTjIa MEKIY MPSIMBIMH B https://lesson.edu.ru/02.3/10
MHOTOTpaHHHKaX

66 JByrpannbiit yroiu. CBOMCTBO b H6H_HOTeKa LOK
NIHHEHHBIX YO JBYTPAHHOTO YIia https://lesson.edu.ru/02.3/10
IleprieHAUKYIISIPHBIE TITIOCKOCTH. bubnnorexa [JOK

67 CBoiicTBa B3aUMHO https://lesson.edu.ru/02.3/10
NEPIEeHIUKYISPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHuKyIsIpHOCTH Bbu6mmotreka [JOK
IUIOCKOCTEH; TeopeMa 0 MpsIMOit https://lesson.edu.ru/02.3/10

68 nepecedeHus IByX II0CKOCTeH
NEPIICHIUKYISIPHBIX TPETheil
TUIOCKOCTH
[IpssMOYTOJIbHBIN MTapalIECICIUIIE; bubmuoreka [IOK

69 KyO; M3MepeHusi, CBONCTBA https://lesson.edu.ru/02.3/10
PsIMOYTOJIBHOTO Tapasiiesienure1a
Teopema o AuaroHanu bubmuoreka [JOK

70 NPSIMOYTOJIBHOTO Mapajuiesienune/ia https://lesson.edu.ru/02.3/10
U CIIEICTBUE U3 HEE
CrepeomeTpruecKue U MPUKIIaIHbIC bubmuoreka [JOK

71 3a/1a4M, CBA3aHHBIE CO B3aMMHBIM https://lesson.edu.ru/02.3/10
PAaCTIONIOKEHUEM TIPSIMBIX U
TUTOCKOCTH
[ToBTOpEHME: CKpEIIMBAIOIINECS bubnmnoreka [JOK

72 npsiMble, apalIeIbHbIE TNIOCKOCTH B https://lesson.edu.ru/02.3/10

CTaHJAPTHBIX MHOTOI'paHHHUKAaX
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[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIINUXCS MPSAMBIX,

bubnunoreka LIOK
https://lesson.edu.ru/02.3/10

73 PacCTOSIHUE MEXTY
CKPEIIMBAIOIIUMUCS PSIMBIMU B
MPOCTBIX CUTYAIUSAX
PaccrosHue oT TOUYKH 40 INIOCKOCTH, bubnunoreka LIOK
74 paccTosiHUE OT MPSAMOM 10 https://lesson.edu.ru/02.3/10
IJIOCKOCTH
Bolunciienue paccTossHUM MeXay Bu6moteka [IOK
75 CKPEIIUBAIOIIUMUCS MIPSMBIMH C https://lesson.edu.ru/02.3/10
MIOMOIIBIO TIEPIICHTUKYJISIPHOM
TUIOCKOCTH
TpéxrpanHslil yroj, HEPaBeHCTBA Bu6moteka [IOK
76 JUIsl TPEXTpaHHbIX yriioB. Teopema https://lesson.edu.ru/02.3/10
[Mugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUJI TPEXTPAHHOTO yIJIa
77 OeMeHThI chepruiecKoil reoMeTpuu: BH6H_HOTeKa HOK
Te0/eANTeCKIe THENH Ha JeMTe https://lesson.edu.ru/02.3/10
78 KonTponbnas pabora "Yrisl u ﬁtl/tlfsn_HOTeKa HOK
paccrosms’” ps://lesson.edu.ru/02.3/10
79 Cucremaru3anus 3HaHHUH b H6H.HOTeKa LHOK
"MHOTOIPAHHHK H €r0 >TeMeHTHI" https://lesson.edu.ru/02.3/10
80 Iupamupa. Buasl nupamui. §;6?H0T6Ka LHOK
TIpaBHTbHAs THPAMIIA ps://lesson.edu.ru/02.3/10
81 ITpusma. [Ipsimast u HaKIOHHAS bu6muoreka [JOK

npusMsl. [IpaBunbHas npusma
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[Ipsamoii napauienenunes,

https://lesson.edu.ru/02.3/10

bu6nmoreka [IOK

82 IPSIMOYTOJIBHBIH MapajuIe/IeuIIe]I, https://lesson.edu.ru/02.3/10
KyO
83 Brimykiiple MHOTOTPAHHUKH. Bubnnorexa [JOK
Teopema Diiepa https://lesson.edu.ru/02.3/10
Brinykiibie MHOIOTpaHHUKH. bubnuoreka [IOK
84 Teopema Diinepa. [IpaBuiibHbIC U https://lesson.edu.ru/02.3/10
NOJTYTIPABHIIbHBIE MHOTOTPAHHUKHU
85 KoHnTponpHas padora Bubnnorexa [JOK
"MeororpaHHIKH" https://lesson.edu.ru/02.3/10
86 [ToHsiTHE BEKTOpA HA IJIOCKOCTH U B bubnnorexa [JOK
POCTPAHCTRE https://lesson.edu.ru/02.3/10
bubmmoreka IIOK
87 Cymma BeKTOpOB https://lesson.edu.ru/02.3/10
bubmmoteka IIOK
88 PasHocTh BEKTOPOB https://lesson.edu.ru/02.3/10
bu6nmorexa LIOK
89 Ipasuno napannenenumnesa https://lesson.edu.ru/02.3/10
but6mmorexa [IOK
90 YMHOKCHHE BEKTOPA Ha YHCIIO https://lesson.edu.ru/02.3/10
01 Paznoxxenue Bektopa 1o 0azucy Tpéx bu6muoreka [JOK

BCKTOPOB, HC JICXKAIIIUX B OJHOM
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[LUIOCKOCTH https://lesson.edu.ru/02.3/10
bu6nmoreka [IOK

92 CxansgpHoe pou3BeneHUE https://lesson.edu.ru/02.3/10
93 Brruuciienue yria Mex1y BEKTOpaMu bubnnorexa LIOK

B [IPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bubnunoreka LIOK

94 [Mpocreiimne 3ama4yu ¢ BEKTOpamu https://lesson.edu.ru/02.3/10
bubmuoreka [{OK

95 I[Mpocreiimne 3ama4u ¢ BEKTOpamMu https://lesson.edu.ru/02.3/10
bubmuoreka [{OK

96 IIpocreiiinye 3a1a4u ¢ BEKTOpaMH https://lesson.edu.ru/02.3/10
bubmmoteka IIOK

97 I[Mpocreiime 3aa4u ¢ BEKTOpaMu https://lesson.edu.ru/02.3/10
08 O00011eHNEe U CUCTEMATU3ALIS bubmorexa IIOK

SHAHI https://lesson.edu.ru/02.3/10
99 O000I11IeHNE U CUCTEMATU3AIHS bubnmoreka IOK

SHAHI https://lesson.edu.ru/02.3/10
but6mmorekxa [IOK

100 Htorosas KOHTpONbHAs paboTa https://lesson.edu.ru/02.3/10
bu6nunorexa LIOK

101 Hrorosas KOHTpoJbHas paboTa https://lesson.edu.ru/02.3/10
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OG00IIeHNe U CUCTEMATH3aIHA bubnunoreka [IOK
102 1 https://lesson.edu.ru/02.3/10

3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

[TPOPAMME 102 6 0



https://lesson.edu.ru/02.3/10

11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
ara ungppoBbIie
Ne i/ Tema ypoka Koutpoabuble IIpakTHyeckue A bp
Bcero u3ydeHusi odpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcbl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpa Ha MJIOCKOCTH H B 1 bubmiorexa HOK
P " https://lesson.edu.ru/02.3/11
MIPOCTPAHCTBE
[ToBTropenue temsbl "CraysipHOE Bubmmorexa [IOK
2 " 1 https://lesson.edu.ru/02.3/11
MIPOU3BEICHUE BEKTOPOB
[ToBTOpeHue Tembl "Brruucienue bubnunoreka [JOK
3 yriia MeXJy BEKTOpaMH B 1 https://lesson.edu.ru/02.3/11
npoctpaHcTae”
[ToBTOpenue Temsl "YpaBHEHUE bubnunorexa [JOK
4 IpSMO¥, TPOXOIAIIEH Yepes aBe 1 https://lesson.edu.ru/02.3/11
TOYKH"
VYpaBHEeHHE TOCKOCTH, HOPMAJIb, Bubmoreka [TOK
S 1 https://lesson.edu.ru/02.3/11
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax
VYpaBHeHHE IOCKOCTH, HOPMAJTb, Bubmiorexa IIOK
6 1 https://lesson.edu.ru/02.3/11
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
butmmoreka [IOK
7 BexropHoe npoussenenue 1 https://lesson.edu.ru/02.3/11
JIuHeliHble HEPABEHCTBA, JTMHEIHOE brbmiorexa LIOK
8 1 https://lesson.edu.ru/02.3/11
pOrpaMMHUPOBaHUE
9 Jlunelinbie HEPABEHCTBA, JIMHEHHOE 1 bubmuorexa [JOK
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IPOrpaMMHUPOBAHNE

https://lesson.edu.ru/02.3/11

AHaJIMTUYECKHE METO/IbI pacuéTa

bubmmorexa [JOK

10 yria MeXIy NpsIMbIMU B https://lesson.edu.ru/02.3/11
MHOTOTpaHHHUKaX
AHaIUTUYECKUE METObI pacuéra bubmuoreka [IOK

11 yIia MEeXIy IJI0CKOCTSIMU B https://lesson.edu.ru/02.3/11
MHOTOTpaHHHUKaX

12 ®opmya pacCTOSIHUSA OT TOYKH J10 bubnmorexa [IOK
IJIOCKOCTH B KOOP/MHATAX https://lesson.edu.ru/02.3/11

13 Haxoxnenne paccTostHUi OT TOUKH Bubmmoreka IIOK
J10 IIOCKOCTH B KyGe https://lesson.edu.ru/02.3/11
HaxoxneHne pacCcTosiHUM OT TOYKH bu6mmoreka [IOK

14 JI0 IIJIOCKOCTH B IPaBUIIbHON https://lesson.edu.ru/02.3/11
nupamuse

15 KonTponsHnas pabora bubmmoreka HOK
" AHATHTHYECKAS TeoMeTpHS" https://lesson.edu.ru/02.3/11

16 CeueHunss MHOTOTPaHHUKOB: Bu6morexa IIOK
CTaH/JapTHBIC MHOTOTPAaHHUKHU https://lesson.edu.ru/02.3/11

17 CeueHunst MHOTOTPAaHHHUKOB: METOJL Bubmmoreka IIOK
CIIEIOB https://lesson.edu.ru/02.3/11
CeueHnst MHOTOTPaHHUKOB: bubmuorexa [JOK

18 CTaH/IaPTHBIC TUIOCKOCTH, https://lesson.edu.ru/02.3/11
nepecedeHust MPSMBIX U IIIOCKOCTEN
[apannenbHEIE TIPSMBIE 1 Bub6smorexa [OK

19 https://lesson.edu.ru/02.3/11

IIJIOCKOCTH: MapaJlJICJIbHBIC CCUCHUSA
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[TapamienbHble TpsIMBbIE U

bubmmoreka [JOK

20 IUIOCKOCTH: PACYET OTHOIIEHHU] https://lesson.edu.ru/02.3/11
[TapannenbHbIe IPSIMbIE U Bubmmoreka LIOK

21 IUIOCKOCTH: YTJIBI MEXKITY https://lesson.edu.ru/02.3/11
CKPEILUMBAIOLIMMUCS IIPSIMBIMU
[IepnieHauKyIsIpHBIE IPSIMBIE U bu6mmoreka [IOK
IUIOCKOCTH: CTaHIAPTHBIC Maphl https://lesson.edu.ru/02.3/11

22 NEePHEHANKYIISIPHBIX INIOCKOCTEN U
IPSMBIX, CHMMETPUU
MHOT'OT'PaHHUKOB
IleprieHAUKYIIIpHBIE TIPSMBIE U Bu6mmoreka [IOK

23 IJIOCKOCTH: TE€OpPEMa O TpeX https://lesson.edu.ru/02.3/11
MEPICHINKYIIApax
[IepnieHauKyIsIpHBIE IPSIMBIE U bu6mmoreka [IOK

24 [UIOCKOCTH: BBIYUCIICHUS JJIUH B https://lesson.edu.ru/02.3/11
MHOT'OTPaHHHUKAaX
IToBTOpEHME: MIomAAN bubmmnoreka [JOK

25 MHOTOYTOJIbHUKOB, (OPMYJIBI ISt https://lesson.edu.ru/02.3/11
TJI0IIAJIEH, COOOpaXKeHUsI 1O 100Ut
IToBTOpEHue: momanu bubanoreka [HOK

26 MHOTOYTOJIEHUKOB, (DOPMYJIbI JIJIs https://lesson.edu.ru/02.3/11
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut
[ToBTOpenue: muomanun bu6mmotexa [IOK

27 MHOTOYTOJTbHUKOB, (I)opMyn],I TS https://lesson.edu.ru/02.3/11
riomiaiel, cooopakeHus moaoous
[Tmomaan ceyeHnii MHOTOTPaHHUKOB: butmmoreka [IOK

28 IUIOIIA/IN TIOBEPXHOCTEM, paspe3aHust https://lesson.edu.ru/02.3/11

Ha YacTH, COOOpaKeHUs To100us
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[Inomanu ceyeHnit MHOrOrpaHHUKOB:

bubmmoreka [JOK

29 IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus https://lesson.edu.ru/02.3/11
Ha 9acTH, COOOpaXeHUs MOA00Us
KonTtponsnas padora "I[loBTopenue: Bub6imoreka IIOK

30 MHOTOTPaHHHUKH, CEYCHUSI https://lesson.edu.ru/02.3/11
MHOTOTPaHHHUKOB"

31 O0béMm Tema. O0beM Bubmuoreka [TOK
MPAMOYTONBHOTO MApALIE/eNHIIeNa https://lesson.edu.ru/02.3/11

39 3agauyn 00 yABOCHUH Ky0a, O brbmorexa [IOK
KBazpaType Kyba; o TPHCEKIIHH yTJia https://lesson.edu.ru/02.3/11
CrepeomMeTpryeCcKHE 3a1a4u, bubaunoreka [JOK

33 CBsI3aHHBIE C 00BEMOM https://lesson.edu.ru/02.3/11
PSIMOYTOJIBHOTO Hapajiesenureia
IIpuxnaguelie 3a1a4n, CBI3aHHBIE C bubmmoreka [HOK

34 BBIYUCIIEHHEM 00BEMA https://lesson.edu.ru/02.3/11
MPSIMOYTOJIBHOTO MapasuielienuIeia

butmmoreka [IOK

35 O06BEéM mpsiMOit PU3MBI https://lesson.edu.ru/02.3/11
CrepeomeTpuyiecKkue 3a1a4u, bubnuoreka [JOK

36 CBSI3QHHBIE C BEIYMCIEHUEM 00BEMOB https://lesson.edu.ru/02.3/11
IIPSAMOM TIPU3MBI

37 [pukiaaHpie 3a/1a4u, CBSI3aHHBIC C brbmmorera [IOK
0OBEMOM IO ITPH3MEI https://lesson.edu.ru/02.3/11
Brrunciaenue 00EMOB Te ¢ bubmuoreka ITOK

38 MIOMOIIIBIO OTIPENIETIEHHOTO https://lesson.edu.ru/02.3/11

uHTerpaia. O0bEM HaKJIOHHOM
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IIPU3MBI

Brraucienne 006EMOB TEI C bubmunoreka [JOK

39 MIOMOIIIBIO OTIPEICTIEHHOTO https://lesson.edu.ru/02.3/11
uHTerpaia. O6bEM TUPAMUTBI
®dopmyna 00bEMA TUPAMUIBIL. Bubmmoreka LIOK

40 OtHoOLEHNE 00BEMOB ITUPAMH/L C https://lesson.edu.ru/02.3/11
00IIKM yTJIOM
®opmyna 00bEMa MUPaAMUIBI. Bu6mmoreka [IOK

41 OTHoIIeHHEe 00BEMOB ITUPAMHUJL C https://lesson.edu.ru/02.3/11
00IIUM YTIIOM
CrepeomeTrpuyeckue 3a1a4u, bubmoreka [JOK

42 CBsI3aHHBIE ¢ 00BEMAMU HAKJIOHHON https://lesson.edu.ru/02.3/11
MIPU3MBI

43 CrepeoMeTpHUecKre 3a1a4u, BH6H.H°TeKa HOK
CBS3AHHbIE ¢ 00HEMAMHU TUPAMHJIbL https://lesson.edu.ru/02.3/11
IIpuknagHele 3a1a4u MO TEME Bubnmnorexa [JOK

44 "O0BEMBI TEN", CBI3aHHEIC C https://lesson.edu.ru/02.3/11
00BEMOM HAKIIOHHOW TIPU3MBI
IIpuknagHeie 3a1a4u MO TEME Bbubnmnorexa [JOK

45 "O0BEMBI TEN", CBI3aHHEIE C https://lesson.edu.ru/02.3/11
00BEMOM MUpPaMHUIbI

16 [Mpumenenne 00bEMOB. Brrurcienue ﬁ:;s:jllcl);ses?nliccj)fruloz 211
paccTOsIHUA 10 TIJIOCKOCTH : e :

47 sommposiat pebota TO0meN i looon e0u /0231
MHOTOrpaHHuKa" : = :

48 Hunusapudeckast HOBEPXHOCTb, bu6mmoreka IJOK

o0pa3yronre HUIHHIPIIECKON
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IMOBEPXHOCTHU

https://lesson.edu.ru/02.3/11

s ap. [pamoit kpyrosou

bubmmorexa [JOK

49 nuuHAp. Ilnomane noBepxHocTH https://lesson.edu.ru/02.3/11
LWIMHIpA
Konunyeckas moBepxXHOCTb, bubaunoreka [JOK

50 00pasyrolre KOHHYECKOM https://lesson.edu.ru/02.3/11
nosepxHoctu. Konyc

51 Ceuenne KoHyca INIOCKOCTHIO, Bubmiorexa IIOK
TnapasuIeabHOM MI0CKOCTH OCHOBAHHUS https://lesson.edu.ru/02.3/11

£ Yceuénnblii Konyc. U3o0paxkenne Bubnuoreka [TOK
KOHYCOB U YCEUEHHBIX KOHYCOB https://lesson.edu.ru/02.3/11
[Tnomane 60KOBOM MOBEPXHOCTH U Bubmiorexa IIOK

53 MOJTHOM MOBEPXHOCTH KOHYCa https://lesson.edu.ru/02.3/11
[Tnomaas 60KOBOI MOBEPXHOCTH U Bubmiorexa IIOK

4 MOJTHO# TTOBEPXHOCTH KOHYCa https://lesson.edu.ru/02.3/11
CrepeomeTpHruecKkue 3aJauu Ha bubanoreka [IOK

55 JI0KA3aTelIbCTBO U BEIYUCIICHHUE, https://lesson.edu.ru/02.3/11
MOCTPOEHUEM CEUCHUH HWIIUH]IPA,
KOHYyca
CrepeomeTpHruecKkue 3aJauu Ha bubanoreka [IOK

56 JI0Ka3aTelIbCTBO M BEIYHCIICHUE, https://lesson.edu.ru/02.3/11
MMOCTPOEHUEM CEUCHUH IWIIUH]IPA,
KOHyca
[Ipuxnaguelie 3a1a4n, CBI3aHHBIE C Bub6nmorexa [OK

57 https://lesson.edu.ru/02.3/11

UWIAHAPOM
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HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C

bubmmoreka [JOK

58 HHTHHPOM https://lesson.edu.ru/02.3/11
butmuoreka [IOK
59 Cdpepa n map https://lesson.edu.ru/02.3/11
[epeceuenue chepsl u mapa ¢ bu6mmoreka [IOK
60 TI0CKOCThI0. Kacanue mapa u cdepbl https://lesson.edu.ru/02.3/11
IUIOCKOCTBI0. By u m3o0paxenue
niapa
[Tepeceuenue cdepsl U 1mapa ¢ Bu6mmoreka [IOK
61 TI0CKOCTRI0. Kacanue mapa u cdepbl https://lesson.edu.ru/02.3/11
IUIOCKOCTBIO. By u m300paxenune
niapa
62 Ypagserio cepit. Ilontam: cpeps ﬁﬁgf?(fzsffn%gf ru/02.3/11
u e€ yacTei ' S '
butmoreka [IOK
63 Cummerpus cheps! 1 mapa https://lesson.edu.ru/02.3/11
CrepeomeTpryuecKkue 3a1a4u Ha bu6immoreka [IOK
JI0KA3aTelIbCTBO U BEIYUCIICHHUE, https://lesson.edu.ru/02.3/11
64 CBsI3aHHBIE CO chepoit U 1apoM,
HOCTPOCHUEM MX CEUCHUH
IUIOCKOCTBIO
CrepeomMeTprUYECKHE 3a/1a4l HA Bub6imoreka [IOK
JI0KAa3aTeJILCTBO M BBIYHCIIEHUE, https://lesson.edu.ru/02.3/11
65 CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM HX CEUYCHHH
IUIOCKOCTBIO
66 [TpukamHbIie 3a/1a9M, CBSI3aHHBIE CO bubmroreka [JOK
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cdepoii u mapom

https://lesson.edu.ru/02.3/11

[ToBTOpPEHME: OKPYKHOCTH Ha

bubmmorexa [JOK

67 IJIOCKOCTH, BBIYMCIICHUS B https://lesson.edu.ru/02.3/11
OKPYXHOCTH, CTAaHJJAPTHBIC MTOT00MS
Paznuunbie KOMOMHAIIMY TEI Bub6mmorexa IIOK

68 BpALLEHHs 1 MHOTOIPAHHIKOB https://lesson.edu.ru/02.3/11
3anauu o reme "Tena u Bub6mmoreka IIOK

69 MOBEPXHOCTH BpamieHHs" https://lesson.edu.ru/02.3/11
3amaun no Teme "Tena u Bu6mnuorexa [IOK

70 NOBEPXHOCTH BpAIICHHS" https://lesson.edu.ru/02.3/11
Kontponsnas padota "Tena u Bu6miorexa IIOK

1 MOBEPXHOCTH BpAIICHHS" https://lesson.edu.ru/02.3/11
065béM mHapa. Teopema 06 bu6mnuorexa LIOK

72 0GbEMeE IIPAMOTO LHIMHIPA https://lesson.edu.ru/02.3/11
Brranciaenne 005EMOB Ten ¢ Bubanoreka IIOK

73 MOMOIIIBIO OTIPEAETEHHOTO https://lesson.edu.ru/02.3/11
uHTerpana. O6bEM KoHyca
ITinomanay 60KOBOI M IMOJTHOM bubmmoreka HOK

4 NOBEpPXHOCTH KOHYCa https://lesson.edu.ru/02.3/11
CrepeomeTpryecKHe 3a1auu, bubmmnoreka [JOK

75 CBSI3aHHBIE C BBIYUCIEHUEM 00BEMOB https://lesson.edu.ru/02.3/11
WIMH]IpA, KOHYyCca
[IpuknagHeie 3aaa49u 110 TEME bubnuoreka LJOK

76 "OOBEMBI ¥ TUIONIAIN TIOBEPXHOCTEH https://lesson.edu.ru/02.3/11

TCI
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77

78

79

80

81

O0BEM 11apa U MapoBOTO CEKTOpA.
Teopema 06 00bEme mrapa. [Tnomans
chepsl. CTepeoMeTpUYSCKUE 3aa4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
1rapa, mapoBOro CerMEHTa
[IapOBOTO CEKTOPA

[Tpuxnanneie 3a1a4M 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM IT1apa U IJIOMIAIBI0 CHEPHI.
CoOTHOIICHUS MEXTy TUIOIAIIMU
MOBEPXHOCTEH M 00bEMaMu
MOJ00HBIX TEJ

[ToioOHBIC Tea B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYeCcKUe 3a/1a4H,
CBSI3aHHBIE C BEIUHACIEHHEM 00BEMOB
TeN | TUIOMIAIel TOBEPXHOCTEH

KonTponbnas pabota "I[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCII

JIBM>KeHUs MPOCTPaHCTBA.
OTtob6paxenus. [[BuxenHus u
paBeHcTBO (uryp. Obuue cBoiicTa
JIBIDKEHUN

bubmmoreka [JOK
https://lesson.edu.ru/02.3/11

butmuoreka [IOK
https://lesson.edu.ru/02.3/11

bubnnorexa LIOK
https://lesson.edu.ru/02.3/11

bub6mmoreka [IOK
https://lesson.edu.ru/02.3/11

butmmoreka [IOK
https://lesson.edu.ru/02.3/11

82

Bubl iBrkeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJIbHasi CHMMETPHS, TOBOPOT
BOKPYT IPSIMOM

butmmoreka [IOK
https://lesson.edu.ru/02.3/11

83

[IpeobpazoBanwns nomoowus. [psmas u

butmmoreka [IOK
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cdepa Ditnepa

https://lesson.edu.ru/02.3/11

I'eomerpuueckue 3agaun Ha

bubmmorexa [JOK

84 MPHMEHEHUE BHKEHHS https://lesson.edu.ru/02.3/11
85 KonTponbHas padora "Bekropsl B Egg?;‘/‘:;::;‘nligfmloz -

npocTpaHcTse" : S '

O6o06matomee moBropenue 11 bubnuoreka [JOK

TIOHSITUI U METOJIOB Kypca https://lesson.edu.ru/02.3/11
86 reomerpun 10—-11 knaccos,

CHCTEeMaTH3alus 3HAHHHA:

"IlapanienbHOCTb MPSAMBIX U

IUIOCKOCTEH B mpocTpaHcTBe"

O6o6maromee nopropenue 11 bubnumoreka [JOK

TIOHSITHI U METOJIOB Kypca https://lesson.edu.ru/02.3/11
87 reomerpun 10—11 knaccos,

cucTeMaTu3anus 3HaHuii: "BekTopsl

B IIpocTpaHcTBe"

Ob6o6maroree nosropenue 11 bu6imoreka [IOK

MOHSITUI U METOJIOB Kypca https://lesson.edu.ru/02.3/11
88 reomerpun 10—11 kimaccos,

cUcTeMaTu3alus 3HaHuii: "BekTopsl

B IIpocTpaHcTBe"

Ob6o6maromee nosropenue 11 Bubnnoreka [IOK

MOHSTUN U METOJIOB Kypca https://lesson.edu.ru/02.3/11
89 reomerpun 10—11 kmaccos,

cucreMaTtu3arus 3Hanuii: "O0bem

MHOTOTpaHHHKA"
90 Ob6o6maromee nosropenue 11 Bubnnoreka [TOK



https://lesson.edu.ru/02.3/11
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MOHATUI U METOJOB Kypca
reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0bpeM
MHOTOTpaHHUKA"

https://lesson.edu.ru/02.3/11

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,

bub6nmoreka [JOK
https://lesson.edu.ru/02.3/11

91 .
cucteMmaTuzauus 3Hanui: "Ilnomagu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ten"
Ob6o6maromee mosropenue 11 Bu6iumoreka IJOK
TIOHSITHI U METOJIOB Kypca https://lesson.edu.ru/02.3/11
92 reomerpun 10—-11 knaccos,
cucrteMarusanys 3Hagui: "Thnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
ten"
bubmmoreka [IOK
93 Wrorosas KoHTposbHas paboTa https://lesson.edu.ru/02.3/11
bubmmoreka [IOK
94 Urorosast KOHTpOJIBHAS paboTa https://lesson.edu.ru/02.3/11
[ToBTOpenue, 0600IICHNE U brbmiorexa LIOK
95 . https://lesson.edu.ru/02.3/11
CHCTEeMAaTU3alusl 3HaHUH
Hcropus pa3BUTHS CTEPEOMETPUH bubmuoreka LJOK
96 KaK HayKH U e€ poJib B Pa3BUTHU https://lesson.edu.ru/02.3/11
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
97 Hcropust pa3BUTHS CTEPEOMETPUH bubnunoreka LJOK



https://lesson.edu.ru/02.3/11
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KAaK HayKHU U €€ poiib B PA3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

98

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKHU U €€ pojib B PA3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubmmoreka [JOK
https://lesson.edu.ru/02.3/11

99

Hcropus pasBuTHs CTEpEOMETPUHI
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bub6nmoreka [JOK
https://lesson.edu.ru/02.3/11

100

101

102

Hcropust pa3BUTHSA CTEPEOMETPUN
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U e€ pojib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U e€ pojib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

bubnnorexa LIOK
https://lesson.edu.ru/02.3/11

bubmmoreka [IOK
https://lesson.edu.ru/02.3/11

bub6mmoreka [IOK
https://lesson.edu.ru/02.3/11
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






