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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTApHOTO LHUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUU
0Oy4aIOIUMHUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YyMEHHME BBIJBUIaTb W ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢uznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CHOCOOHOCTEM O0OydYarolmuXcs MpH
U3Y4YE€HUU T€OMETPHHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOT0 Npo(ecCHOHATBbHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAIOLIET0 MUPA, 3HAHUE MOHATUWHOIO aIIapara Mo pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHHUSA POJM AKCUOMATHUKU TMpHU
IIPOBEJICHUHN PACCYKICHUN;

¢opMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
(GopMUpOBaHHE MPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSAX W MPU U3yUYEHUHU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTrpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TPOJOIKEHUIO H3YyYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapalieiIbHbIC
IPsIMBbIE B IIPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, NAPAIUIEIBHOCTD MPSMOKN
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B nmapajuiebHOM MPOEKUUHU. YTJbl C COHANPaBIEHHBIMU CTOPOHAMH, yroJl
MEXIy NpSAMBIMH B IPOCTPaHCTBE. lapaienbHOCTh TUIOCKOCTEN: MapasulesIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAMKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: NEPIIEHIUKYJISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsMBIE I1APAJUICIBHBIE W TNEPIEHIUKYJISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp W HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YTIJOB TPEXIPAHHOTO yrua. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpuszma: N-yrojpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUICIENUNET W  €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuUKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroibHas NUpamMuAa M I[PABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMIUTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpaleHUs:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosoxxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpalleHus] Ha TJIOCKoCcTU. Pa3BépTka mumuHapa U koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueacteuss u3 He€. OObEM mpsMoil u
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHUibl U KoHyca. O0bEM 1Iapa U 1M1apoBOro
CEerMEHTa.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BhnmcanHas B
WIMHApP, ONHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢
mockocThio. Kacanue miapa u cdepbl miockocTbio. [loHATHE MHOTrOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJECH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayiuielbHO YW NEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (mapasulesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBkenus mnpoctpaHcTBa. OTtoOpakeHus. [[BukeHUs W paBeHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HaykKaxX, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KECHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HHI, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHoOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuuHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aeiicTBUA:

BBISIBJISAIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 0000IEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KICHUSX, MpEeAsiaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYIMpOBaTh OOOOIIEHHS W BBIBOJBI 1O pe3yjibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHH C yCHOBI/IHMI/I nu
IeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY 0OCYXIacMOI TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOHU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pELIeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEJIBHOM  pediekcun Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThcs, OOCYX AaThb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[blI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a7a4 ¥ IPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH TMOHSITUSMH, CBS3AHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, MPSMOYTOIBHBINA Mapajuiesenune, Kyo0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBIMNOJIHSTH napauiesbHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA MJIOCKOCTh, BBIMOIHATH U300pakeHUsT QPUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (IIpU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTU;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WUIU TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBIDKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHMS IUJIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEHN TIIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYAllUH, IPUMEHATh U3YYEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3auMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHnmimepHocn) MPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYTiibl 1 paccTosTHUA 16
6 MHororpaHHUKH 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanuTnyeckas reOMETpHs 15 1
5 [ToBTOpEHME, 0606H_[eHI:Ie u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
-, IToBTOpeHme, O606H.[CHI:IC u 17 2
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
OcHoBHbIE TIpaBUIIA
U300paKeHHs Ha PUCYHKE
IIOCKOCTH, MapalIeIbHBIX 1 https://academy-
IDSMBIX (OT 631(013) content.myschool.edu.ru/lesson/8b1bb57c-ec16-
p p ’ 4521-h94e-6c2f9c91cchl
CepeIMHbI OTpe3Ka
[ToHsiTHs cTepeoMeTpun:
TOYKA, IpsiMasi, INIOCKOCTb,
npocTpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha 1
UCYHKE IIOCKOCTHU
PHUCYHKE TIJIOCKOCTH, https://academy-
TapajneIbHBIX MPAMBIX content.myschool.edu.ru/lesson/913db49b-
(OTPe3KOB), cepe/IMHEI 5¢87-4b32-bd6c-b6cd97fca14a
OTpe3Ka
ITonarusg:
MepPECEKAIOIIHECS
IJIOCKOCTH, 1 https://academy-
e content.myschool.edu.ru/lesson/c51fafa5s-
1 ITOCKOCTB, 3111-49bd-b7b1-0e046bd1f701
MOJTYITPOCTPAHCTBO
IMousarus:
HepeceKaomIecs https://academy-
P 1 content.myschool.edu.ru/lesson/99a07c44-
IUIOCKOCTH,

NepECEeKArOIINECs MPsMast

beeb-4507-87d3-a12108537c84



https://academy-content.myschool.edu.ru/lesson/8b1bb57c-ec16-4521-b94e-6c2f9c91ccb1
https://academy-content.myschool.edu.ru/lesson/8b1bb57c-ec16-4521-b94e-6c2f9c91ccb1
https://academy-content.myschool.edu.ru/lesson/8b1bb57c-ec16-4521-b94e-6c2f9c91ccb1

U TJIOCKOCTB;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX

https://academy-

> NPOCTPAHCTBEHHbIX (Hryp, content.myschool.edu.ru/lesson/609d10d9-
HECYHICCTBYIOMIHX a3e1-442c-97f1-a861d46b22f
00BEKTOB
MHororpaHHuUKH,

M300paxKeHue MPoCTENIINX
6 MIPOCTPAHCTBEHHBIX (QUTYP https://academy-
’ content.myschool.edu.ru/lesson/50c572cf-
HECYHICCTBYIOMIHX bOba-4b18-97e4-f6c19b800552
00BEKTOB
https://academy-

7 AKCHOMBI CTEPEOMETPHH U content.myschool.edu.ru/lesson/852621h6-
IIEPBBIC CIEACTBUS U3 HUX 03e0-47dc-911f-4a15766b7b6d

https://academy-

3 AKCHOMBI CTEPEOMETPHH U content.myschool.edu.ru/lesson/381cc9bd-
IIEPBBIC CIEACTBUS U3 HUX 1084-487f-9fba-d672e73c8b7d
AKCHOMBI CTEPEOMETPHUH U
nepBHe CJICIOCTBUA U3 HUX.

CrniocoOblI 3a/1aHUS IPSIMBIX
9 1 IUIOCKOCTEH B
HpOCTPaHCTBE. https://academy-
content.myschool.edu.ru/lesson/e25faebc-
ObosnauecHHA MPAMEIX 1 8c21-4970-9501-735a508406fe
IJIOCKOCTEH
HN306paxkeHne ceueHHi https://academy-
10 MHpaMHIBI, Ky6a 1 content.myschool.edu.ru/lesson/fb34b8c8-

IMMPU3MBbI, KOTOPBIC

5927-422d-9398-8bfa3725e8a2




11

MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
nepeceyeHus! MOIyYeHHbIX
IIJIOCKOCTEH.
PackpamBanue
MMOCTPOEHHBIX CEUCHUM
Pa3HBIMH IIBETAMH

H3o0paxeHune ceyeHuit
MUpPaMUJIbL, KyOa 1
MPU3MBI, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
Nzobpaxenue
NepeceyeHUs! MOTYyUEHHbBIX
IIJIOCKOCTEM.
PackpammvBanue
MIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

https://academy-

content.myschool.edu.ru/lesson/82b889f0-

a64c-4483-9a9e-4e9c98597¢81

12

N3obpaxenue ceueHuit
NUPaMUJIbL, KyOa 1
IPU3MBI, KOTOPbIE
IPOXOJAT uepe3 ux peopa.
Nzobpaxenue
nepeceyeHust MoJIy4YeHHbBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU IIBETaMHU

https://academy-
content.myschool.edu.ru/lesson/64ae8b57-
b661-4df3-ad17-ffale5ef5el2

13

N3o6paxkenune ceueHmit
paMUIbl, Ky0a 1

https://academy-
content.myschool.edu.ru/lesson/beba959a-




14

15

16

17

18

MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
[IepECEUECHUS TOJTYUEHHBIX
IIJIOCKOCTEH.
PackpamuBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

Meton cnenoB s
MOCTPOCHHUS CeUECHUI

Merton cienos s
IIOCTPOCHHUSI CEYECHUH.
CBolicTBa nepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

Meroz cienoB aiis
MIOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHmi
IPSIMBIX U IIJIOCKOCTEN

[TocTpoeHue ceueHuni B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Coztanue BEIHOCHBIX
YepTexkel 1 3amuch 11aros
TIOCTPOCHHSI

IToctpoenue ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznianue BBIHOCHBIX

d45f-4da7-8504-807f72cdeb2d

https://academy-
content.myschool.edu.ru/lesson/49589808-
d57d-4f46-8c96-ecefbd89b10d

https://academy-
content.myschool.edu.ru/lesson/189b90cb-
f11a-440b-9a49-c1b1e491d3bb

https://academy-
content.myschool.edu.ru/lesson/7be80a28-
66b8-4882-949d-400eal727cdb

https://academy-
content.myschool.edu.ru/lesson/cdb74200-
ffd2-45b7-9b74-d2f217e7f791

https://academy-
content.myschool.edu.ru/lesson/478c416f-
3747-4e06-85d6-b9b27620e7hd




YEpTEKEH U 3aIIUCh L1aroB
IIOCTPOCHHUS

IToctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.

19 Co3aH1e BBIHOCHBIX https://academy-
A N content.myschool.edu.ru/lesson/9e91dce5-
ACPTEACH H STHED HHAron a948-470c-b825-ac3dc5hcdc7a
MOCTPOCHHUS
IToctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha péopax.
20 Co3pnanue ]i)BIHI())CHBIX https://academy-
A N content.myschool.edu.ru/lesson/0a0a86¢0-
AICPTEACH H SITHED HHAron cf50-4049-81eb-71051ea43h31
MOCTPOCHUS
IToBTOpEeHUE
miaHuMerpun: Teopema o
21 MPOIOPIMOHATIBHBIX https://academy-
potiop Hoxo6 content.myschool.edu.ru/lesson/62d635d1-
OTpesitax. TIoA0BHe 1582-47cd-ac38-89¢01b529h22
TPEYrOJIbHUKOB
IToBTOpEeHME
miaHuMerpun: Teopema
Menenas. Pacuersl B
22 CEUCHUIX Ha BRIHOCHBIX
yentesxax. Meropis https://academy-

P ’ P content.myschool.edu.ru/lesson/094912c1-
R 9ce7-447¢-818f-1d647eIblced
CTEpEeOMETPUHN
Konrtponsnas pabora https://academy-

23 " AKCHOMBI CTEPEOMETPHH content.myschool.edu.ru/lesson/a77844b2-

Ceuenus"

ff17-4dad-806b-e4a2fc2bb498




24

25

B3aumHoe pacnionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CxpeluBarommecs
npsimele. [Ipusnaku
CKPELIMBAIOIINXCA
npsaMmbIx. [TapamiensHbie
MpsIMBbIE B IPOCTPAHCTBE

Teopema o CyliecCTBOBaHUH
Y €MHCTBEHHOCTH TIPSIMOM
napasuieibHON JaHHOU
MPSAMOM, MPOXOASIIEH
4yepe3 TOUKY MPOCTPAaHCTBA
1 HE JIeXKaIllell Ha JaHHOU
npsMoit. Jlemma o
NepECeUeHUH
napajieIbHbIX TPSMBIX
IJIOCKOCTBIO

https://academy-

content.myschool.edu.ru/lesson/838faal4-

c100-4a85-ad2c-2e66ec635769

https://academy-

content.myschool.edu.ru/lesson/d1130d88-

6175-4bfa-9c2d-8c5505b47a3c

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o Tpéx
NapaJuIeIbHBIX TPAMBIX.
Teopema o
CKPEIIMBAIOIINXCS TIPAMBIX

https://academy-

content.myschool.edu.ru/lesson/eb2b63e9-

ba90-45f3-h425-5e918e7cf45b

27

[TapannensHoe
MPOSKTUPOBAHHE.
OcCHOBHbIE CBOICTBa
napajieibHOTO
MPOSKTUPOBAHHUS.
N3ob6pakenue pazHbix
buryp B napauieabHON

https://academy-

content.myschool.edu.ru/lesson/bd06cd85-

9930-48e2-8399-4bae02262a5e




MPOEKIIUU

IlenTpanbHas NpoeKLus.
VYTro0J1 ¢ COHANpPaBICHHBIMA

https://academy-

28 v content.myschool.edu.ru/lesson/152alc42-
CTOPOHAM. Y TOI MEHILY 3d29-49ad-ae51-eed5fd8d0ast
HpSIMBIMI/I
3aga4M HA JOKA3aTEIbCTBO
U HCCIIeIOBaHUE,

29 CBSI3aHHBIC C https://academy-

content.myschool.edu.ru/lesson/9b915d67-
PACONOACHACM HIPAMBIX B 115¢-4736-8dde-e53debdcefed
MIPOCTPAHCTBE
[TonsTHSA: MapauIeTbHOCTh
MIPSIMOM M TNIOCKOCTH B
npoctpaHctse. [Ipusnak

30 napaIeIbHOCTH TPSIMON |
wiockoct. CBoiicTBa https://academy-

’ . content.myschool.edu.ru/lesson/6de8fc4d-
MapaIUICIIbHOCTH [IPAMON H 4399-44c4-a68a-4c5h39f4b2fd
IJIOCKOCTH
I'eomeTpuueckue 3amaun
Ha BBIYHUCJICHUC U
JTI0Ka3aTeIbCTBO,

31 CBSI3aHHBIE C
MapajuIeIbHOCTHIO IPSIMBIX hitps://academy-

p . p content.myschool.edu.ru/lesson/c63bd992-
H TLIoCKOCTEn B 7c46-4e73-acef-7d09011deded
MIPOCTPAHCTBE
[TocTpoenue ceuenus,
MIPOXO/IAIIETO YePE3
P P https://academy-
32 JAHHYIO MIPSIMYIO Ha

YyepTexe U MapajjieIbHOTO
Ipyroi npsmou. Pacuér

content.myschool.edu.ru/lesson/3a8288ac-
cee4-4754-8289-7d43dbc08d6e




OTHOLIEHUH

[NapamtenbHast poeKus,
IpUMEHEHUE IS
MOCTPOCHHS CEUYEHUH KyOa

33 U TIapajuieseuIe/1a.

CroiicTa https://academy-
content.myschool.edu.ru/lesson/6c84445d-

flapajienernuneaa u 77a5-47¢3-86ef-89ee3d23dd2e

MIPU3MBI

[TapannenpHbIE MITOCKOCTH.

on3HAKH https://academy-

34 p content.myschool.edu.ru/lesson/a82ec61c-
HApAILTETLHOCTH ABYX 5784-4ddf-ada3-8b6a32691990
IUIOCKOCTEN
Teopema o
NapauIeTbHOCTH U
CANHCTBCHHOCTU

35 MJIOCKOCTH, MPOXOISIIEH
yepes TOUKY, He
IPUHAJUICKA AHHOM https://academy-

puRaZ Hyro A content.myschool.edu.ru/lesson/ae82bbf7-
TIOCKOCTI I CATCACTBIA 13 aa2c-4462-acc5-d3fe4385cebl
Heé
CBoiicTBa mapaIeTbHBIX
IJIOCKOCTEH: O
MapauIeTbHOCTU MPSIMBIX

36 nepeceyeHus npu

eDECCUCHIH 1B https://academy-
P ABYX . content.myschool.edu.ru/lesson/Oca2f2c0-
MApALTETLHBIX TLTOCKOCTEH 60b6-4d62-h7a8-c65e91f40753
TpeThe
37 CaoiicTBa napayieabHbIX https://academy-

TUIOCKOCTEH: 00 0Tpe3Kax

content.myschool.edu.ru/lesson/adebd9f2-




NnapajiC/IbHbIX NPAMBIX,

3aKIHOYEHHBIX MEXKIY
napajuieIbHbIMU
IJIOCKOCTSIMU; O
MIEPECEUECHUH NPSAMOU €
JBYMsI ITapaJlJIeIbHBIMU
IJIOCKOCTSIMU

[ToBTOpEeHue: Teopema

1911-4c6e-acd5-cae865fe00f4

https://academy-
content.myschool.edu.ru/lesson/3a95d2ed-

38
ITudparopa na miockoctn f508-4bbe-8744-2489e73bcaa7
[ToBTOpEHHE:

IOHIOHOMETDIS https://academy-

39 p p content.myschool.edu.ru/lesson/3e701981-
TpAMOYTOJILHOTO e3f3-4b7f-aeb8-1d198762c862
TpeyrojabHuKa
CaoifcTBa Ky6a 1 https://academy-

40 HPSMOYTOTBHOTO content.myschool.edu.ru/lesson/2ed896fd-

b317-4b9b-bf50-e47500b6177f
napajuiesenumneaa
Brruncnenue mmn
OTPC3KOB B KV6e 1 https://academy-

41 p Y content.myschool.edu.ru/lesson/99fd27ce-
TpAMOYTOJILHOM 7be2-4128-a830-7hch8a3d1bb7
Hapanﬂenennne,ue
[lepneHAUKYISIPHOCTD
MPSIMOM M TNIOCKOCTH.

42 Momsnax https://academy-

p content.myschool.edu.ru/lesson/d0c7cf89-
MEPHCTHKYTAPHOCTH 5bA47-4d8a-9b30-a5f541cfc772
HpSIMOI/I U IIJIOCKOCTHU
43 [leprieHAMKYISIPHOCTH https://academy-

MPSMOM M TUIOCKOCTH.

content.myschool.edu.ru/lesson/e646b32a-




[Ipu3nak
NEPIEHIUKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

debd-4849-83f3-fale8c57bddb

Teopema o CyleCTBOBAaHUU
U €IMHCTBEHHOCTH
IPSAMOM, IPOXOAAIIEN

44 qgepe3 TOUKY IIPOCTpaHCTBaA https://academv-

p Yy poctp . content.myschool.edu.ru/lesson/ff6ef144-
1 TICPTICHIKYIAPHOM K 5175-42d2-b2b1-4b549191a07b
IIJIOCKOCTHU
ITlnockoctu n
IICPIHCHAUKVIIAPHBIC UM https://academv-

45 PHCHMKY P content.myschool.edu.ru/lesson/15e0b6df-
TpAMbIC B a365-4a5f-966d-82ac968999e0
MHOTI'OI'PaHHHUKax
ITnockoctu n
IISPHICHAUKVIAPHBIC UM https://academv-

46 PHCHARKYIAD content.myschool.edu.ru/lesson/2c82b5c7-
TPAMBIC B 59ff-4526-h679-ch0c81cdeb82
MHOFOI‘paHHI/IKaX
TleprieHauKYIIp U
HaIfJIOHIfaH }i'lolc) OCHUE hitps://academy-

47 ' P content.myschool.edu.ru/lesson/e39f73f4-
TCpTICHAMKYIIAPA 13 TOUKH chaf-4e41-949a-6301680013e6
Ha IPSIMYIO
Ilepnenaukymnsap u
HaIfJ'IOHIfaSI };'Io]z OCHUE https://academy-

48 ' P content.myschool.edu.ru/lesson/dd1ecbf5-
TEPTICHIMKYIIAPA U3 TOHKH 94a8-4676-9031-205aea2befch
Ha IPSIMYIO
Teopema 0 TpEx https://academy-

49 MepreHMKyIpax (IpsMas content.myschool.edu.ru/lesson/b1649f0e-

u oOpaTHas)

06af-4ch5-9d29-d2d67ebadb9c




Teopema o Tpéx

https://academy-

content.myschool.edu.ru/lesson/58ec9a90-

50 nepneHauKyspax (npsamas
P ypax (1p dfdb-471b-0d60-429e34cfe823
u oOpaTHas)
Vron Mexay https://academy-
51 CKPEIIHBAIOTIHMICS content.myschool.edu.ru/lesson/141715d6-
af20-424c-bd7f-622c875b8221
HpSIMBIMI/I
[Tonck neprieHIMKyYIApHBIX
IIPAMBIX C IIOMOIIIBIO https://academv-

52 p B content.myschool.edu.ru/lesson/11562133-
HEPHCHIKYIHIPHEIX 89f9-492¢-90f9-2c4804c1da58
IUIOCKOCTEN

https://academy-

53 OproronansHoe content.myschool.edu.ru/lesson/07f248e2-
IIPOEKTUPOBAHUE 6323-4b14-9144-191decc9088b
IToctpoenue ceuenunit
Ky0a, IpU3MBl,

54 OPaBUILHOU MUPAMHUIEI C https://academy-

p p . content.myschool.edu.ru/lesson/d8a69c4a-
TTOMOTHBIO OPTOTOHATILHOH 22a9-489f-ba34-28cdf7d8c115
MIPOEKIIUU
[TocTpoenue ceuenunit
Ky0a, IpU3MBI,

55 MIPaBUALHON MUPAMUIBI C https://academy-

p p . content.myschool.edu.ru/lesson/c97d83f4-
TTOMOILEIO OPTOTOHATIEHOH a07a-4d46-a95c-ac0f426dcfc4
MIPOEKIIUU
Cummetpus B
MIPOCTPAHCTBE

https://academy-
56 OTHOCHUTEJIBHO IIJIOCKOCTH.

[ImockocTn cuMMeTpuii B
MHOTI'OIrpaHHUKax

content.myschool.edu.ru/lesson/41ebb012-

8761-4819-8ac3-41b7e05f691b




[Ipu3nak

https://academy-

57 Hepne}iﬂmyﬂﬂpmcm content.myschool.edu.ru/lesson/775c180a-
TpAMOU H ILTOCKOCTH Kak 41ad-4891-aa61-117e17366che
CIIEJICTBUE CHMMETPUH
IIpaBmiibHbIE
MII:{)OFOF aHHUuKU. Pacuér hitps://acadermy-

58 p . ’ content.myschool.edu.ru/lesson/08c771a6-
PACCTOAHMIH OT TOHKH 110 d660-4c33-9d4f-bb25212F27bb
[LUIOCKOCTHA
IIpaBuiibHbIe
MEOFOI‘ aHHUKU. Pacuér hitps://acadermy-

59 p . ’ content.myschool.edu.ru/lesson/241e8c9b-
PACCTOTHIIL OT TORIH A0 44e7-4977-9332-13c0a4agf0b4
[LUIOCKOCTHA
Crioco0bl OIyCTHTD httos: facad

) ps://academy-

60 HEPHCHIKYILIPBL: content.myschool.edu.ru/lesson/33191dc7-
CHMMCTPHA, CABHE TORKH 3125-4576-a988-2f654ca0f42c
10 HapannenLHon pr[MOI/I
CIBHUT 0 HEMApAIIENBHON https://academy-

61 MPAMOIi, H3MeHeHH e content.myschool.edu.ru/lesson/eba8e98b-

T faf0-4b5e-81ea-73fd905a77a3
paccTosiHui
KonTponbsHas pabota https://academy-
"B L

62 SAHMHOE paCHOHO)KveHHe content.myschool.edu.ru/lesson/29ab0582-
TpAMBIX 1 TLTOCKOCTCH B dfbd-4f8b-89fb-c4bfbe528a9c
npoctpaHcTsae”

[ToBTOpEHUE: YrOa MEKIY
NPSIMBIMH Ha TIOCKOCTH, httos://acad
63 TPUTOHOMETPHS B pS./lacacemy-

POU3BOJILHOM
TPEYroJIbHUKE, TEOpeMa

content.myschool.edu.ru/lesson/558b3967-
ca83-4fc6-9db3-bf307a131078




KOCHUHYCOB

[ToBTOpEHME: yron Mexay

https://academy-

content.myschool.edu.ru/lesson/fb9ca7be-

64 CKPELMBAIOIIMMUCS
P 7cd5-4382-ba21-3161996a1c34
IIpsAMbIMHU B HpOCTpaHCTBC
FCOMeTpI/I‘IeCKI/Ie METOAbI htt // d
ps://academy-

65 BRIHCTICHIA YTIa MEXIY content.myschool.edu.ru/lesson/960d22ff-
TpAMBIMH B 75d7-4d92-95de-7c4db4d2435d
MHOFOFpaHHI/IKaX
JlByrpanHslii yrom. https://academy-

66 CRONCTBO JIMHEHHBIX content.myschool.edu.ru/lesson/08612e4b-

3e72-4704-8219-ccf95f61772c
YIJI0B IBYTPAHHOIO yria
IleprieniuKynsIpHBIE
mwiockoctu. CBoiicTBa https:/facad
ps://academy-

67
B3AMMHO content.myschool.edu.ru/lesson/66e97d2b-
TICPHCHANK YJIAPHRIX 80e0-45aa-a1d6-a8035faf4239
IJIOCKOCTEN
ITpusnax
HEPHEHINKYIIPHOCTH
IUIOCKOCTEH; TeopeMa o

68 NPSIMOM TTepeceveHust IByX httos://acad

. ps://academy-
friocKocTen content.myschool.edu.ru/lesson/6542b5d4-
HEPHCHIKYIIPHEIX ab61-4338-a847-dee9h0d9f194
TpeTLeI/I IIJIOCKOCTHU
[IpssMoyronabHBII
napajuiesenumnesn; Kyo;
69 W3MEPEHHS, CBOMCTBA

PSIMOYTOJIBHOTO
napasuiesenumnena




Teopema 0 AuaroHanu

https://academy-

70 HPAMOYTOIRHOTO content.myschool.edu.ru/lesson/8b1bb57c-
napannenennnezaa " ec16-4521-b94e-6¢2f9c91cchl
CIIEICTBUE U3 HEE
Crepeomerpuueckue u
MNPUKIaIHbIE 3a]a4H,

71 CEHSaHHHe CO B3aUMHBIM https://academy-

content.myschool.edu.ru/lesson/913db49b-
PACTIONIOACHHCEM HPAMBIX H 5c87-4b32-bd6c-b6ed97fcal4a
IUIOCKOCTH
[ToBTOpeHwue:
CKPEIMUBAOIINECS

712 o I:IMI,Ie rapauiejibHbIe hitps://academy-

p - 11ap content.myschool.edu.ru/lesson/c51fafas-
HHIOCKROCTH B CTAIAAPTHEIX 3111-49hd-b7b1-0e046bd1f701
MHOTOTpaHHHKAaX
[Tapa mapannenbHbIX
IJIOCKOCTEN Ha
CKPEIIHUBAIOIINXCS

73 MPSIMBIX, PACCTOSIHUE
MEX]T
CKDE yI/IBaIO S https://academy-

pett o content.myschool.edu.ru/lesson/99a07c44-
TPAMBIMH B HPOCTBIX beeb-4507-87d3-a12108537¢84
CI/ITyaIII/ISIX
PaccTostHEE OT TOYKH 10 https:/academy-
74 IUIOCKOCTH, PACCTOSHHUE OT content.myschool.edu.ru/lesson/609d10d9-
. a3el-442c-97f1-a861d46fbh22f
TPSIMOM 70 TUIOCKOCTH
Brrunciienue paccrosHui
MeK https://academy-

75 Y content.myschool.edu.ru/lesson/50c572cf-

CI(peH_[I/IBaIOH_II/IMI/ICH

MMpAMBIMHA C ITIOMOIIBIO

bOba-4b18-97e4-f6c19b800552




NEPIEHAUKYIIAPHON
IJIOCKOCTH

TpéxrpanHslii yro,
HEPaBEHCTBA U1
TPEXTPaHHBIX YIJIOB.

76 Teopema INudaropa, s acad
TEOPEMBI KOCUHYCOB H ps./jacademy-

. content.myschool.edu.ru/lesson/85262106-
CHHYCOB AU TPEXTPATHOro 0360-47dc-911f-4a15766h7b6d
yria
DJIeMEHTHI ChepruIecKoit https://academy-

77 LTS ——— content.myschool.edu.ru/lesson/381cc9bd-
NIMENHE Ha 3eMiIe 1084-487f-9fba-d672e73c8b7d

https://academy-

78 KonTponbnas pabota content.myschool.edu.ru/lesson/e25faebc-
"Vrubl u paccrossHus" 8c21-4970-9501-735a5d8406fe
CucreMaru3aiys 3HaHUH https://academy-

79 "MHOrOrpaHHUK H ero content.myschool.edu.ru/lesson/fb34b8c8-
37eMeHThI" 5927-422d-9398-8bfa3725e8a2
IMupamuna. Bunsr https://academy-

80 nupamu. [lpaBunbHas content.myschool.edu.ru/lesson/82b889f0-
nupaMuIa a64c-4483-9a9e-4e9c98597c81
[Mpusma. [psimas u https://academy-

81 HaKJIOHHAs IPU3MBI content.myschool.edu.ru/lesson/64ae8b57-
[Ipssmoit napainenenunen,

82 IPSIMOYTOJIBHBIN https://academy-

napajuiesenumnes, Kyo

content.myschool.edu.ru/lesson/beba959a-




d45f-4da7-8504-807f72cdeb2d

Beinykiibie

https://academy-
content.myschool.edu.ru/lesson/49589808-

83 MHOTOI'paHHHUKHU. Teopema
o d57d-4f46-8c96-ecefbd89b10d
Ditnepa
Brinykisie
MHOTOI'paHHMKHU. Teopema
84 Dinepa. [IpaBunbHbIE U https://academy-
pa. 1p content.myschool.edu.ru/lesson/189b90ch-
TOTYHpaBIILHBIC f11a-440b-9a49-c1b1e491d3bb
MHOTOI'PaHHUKH
https://academy-
85 Konrponbnas pabora content.myschool.edu.ru/lesson/7be80a28-
"MHororpanHuku" 66b8-4882-949d-400eal727cdb
[TonsiTue BekTOpa Ha https://academy-

36 TOCKOCTH 1 B content.myschool.edu.ru/lesson/cdb74200-

ffd2-45b7-9b74-d2f217e7f791
MIPOCTPAHCTBE
https://academy-

87 CyMMa BEKTOPOB content.myschool.edu.ru/lesson/478c416f-
3747-4e06-85d6-b9b27620e7hbd
https://academy-

88 Pa3sHOCTh BEKTOPOB content.myschool.edu.ru/lesson/9e91dce5-
a948-470c-b825-ac3dc5bc9c7a
https://academy-

89 ITpaBmno content.myschool.edu.ru/lesson/0a0a86c0-

napajuieNenunesa cf50-4049-81eb-71051ea43b31

90 YMHOKEHUE BEKTOPA Ha https://academy-

YHCJI0

content.myschool.edu.ru/lesson/62d635d1-




1582-47cd-ac38-89e01b529h22

Pa3nosxenue BexTopa 1o
0a3ucy TpE€x BEKTOPOB, HE

https://academy-

91 N content.myschool.edu.ru/lesson/094912c1-
JISKAMUX B ONHOU 9ce7-447e-818f-1d647e9blced
INIOCKOCTH

https://academy-
content.myschool.edu.ru/lesson/a77844b2-

92 CkansipHo€ NpOU3BEICHUE

ff17-4dad-806b-e4a2fc2bb498
https://academy-

93 Beruucnenue yria Mexuny content.myschool.edu.ru/lesson/838faal4-
BEKTOPAMU B IIPOCTPAHCTBE €100-4a85-ad2c-2e66ec635769

https://academy-

94 Ipocreiimmue 3anauu ¢ content.myschool.edu.ru/lesson/d1130d88-
BEKTOpaMHU 6175-4bfa-9c2d-8c5505h47a3c

https://academy-

95 Ipocreiimmue 3anauu ¢ content.myschool.edu.ru/lesson/eb2b63e9-
BEKTOpaMU ba90-45f3-b425-5e918e7cf45b

https://academy-

9% IIpocreiimue 3amaun ¢ content.myschool.edu.ru/lesson/bd06cd85-
BEKTOpaMHU 9930-48e2-8399-4bae02262a5¢

https://academy-

97 IIpocreiimue 3amaun ¢ content.myschool.edu.ru/lesson/152alc42-
BEKTOpaMu 3d29-49ad-ae51-eed5fd8d0a8f

98 O06001menue u https://academy-

CUCTeEMaTHU3anus 3HaHUN

content.myschool.edu.ru/lesson/9b915d67-




115c-4736-8dde-e53debdcefed
https://academy-
99 O06o061eHue u 1 content.myschool.edu.ru/lesson/6de8fc4d-
cUCTeMaTH3alus 3HaHUH 4399-44c4-a68a-4c5b39f4b2fd
https://academy-
100 Hrorosast KOHTpOIbHASA 1 content.myschool.edu.ru/lesson/c63bd992-
pabora 7c46-4e73-acef-7d09011deded
https://academy-
101 Hrorosast KOHTpOIbHASA 1 content.myschool.edu.ru/lesson/3a8288ac-
pabora cee4-4754-8289-7d43dbc08d6e
https://academy-
102 O06o0menue n 1 content.myschool.edu.ru/lesson/6c84445d-
cUCTeMaTHu3anus 3HaHUN 77a5-47e3-86ef-89ee3d23dd2e
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m | Tema ypoka Konrpoabnbsie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOopenue Temsl "CkansipHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, 1
MpoXos1Iel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
7 BekropHoe nmpousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUPOBAHHE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAxX
1 AHaIUTUYECKHE METO/IbI pacuéTa yria 1
MEXy TNIOCKOCTSIMM B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHUS OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOpEMaA O TPeX
MePIeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH: BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI
37 [TpuknaaHblie 3aa9u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/TBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuyecKue 3aauu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHyecKHe 3a]auu, CBSI3aHHBIE C
00BEMaMH TUPaAMUJIBI
[Ipuknagueie 3agaun mo Teme "OObEMBI
44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIOHHOM
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI
16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodAHuA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [Ipuknaguelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Tpuknanueie 3ana4un mo Teme "OOBEMBI U
TIJTOINAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

N3menenne o6wEma mpu moqo0uu.
CrepeomMeTpUyecKue 3a1auu, CBI3aHHBIC C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBuxenust npoctpaHcTBa. OToOpakeHusl.
JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA ABMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX M IIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
Kpyribix ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WtoroBas koHTpoJsibHAs paboTa

95

96

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






