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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIIEIIHOTO MPO(ecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XO/I€ PELICHHs] CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «['eoMeTpus» 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 T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yuenus. Coaep:kaHnue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
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 MHOKECTBEHHbBIE 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 penMmera «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU 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 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IHOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM M IUIOCKOCTH: IEPIIEHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, BYTPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTrOJbHAsI NUPaMHUIAa U IPaBUJIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEJIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMHUIbl U KOHyca. OO0BEM mapa U 1apoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEYEHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXeHHUA. I[IpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUXKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHWUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYLIErO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3ndecKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II00aTIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOIeM, OpUeHTaIus
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, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeICTBOM IO3HAHHS MUDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE TMPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTHl HHPOpPMAIMK, 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 MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HelsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
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, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha IJIOCKOCTH,;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM HOopMYyIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH 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
CJIOKHOCTH;

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

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

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJU3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3YYCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TeopeM, ammapara anreOpbl, perarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAIIMU MOBEPXHOCTENH 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€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aJa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUCHHS KOHYCA (MapaJlieIbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHUS;

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

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEJIHYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IMpoOlleCCE IMOUCKA  PEHICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/layd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22sc

hoolClasslds%22%3A%2210%22

[ToBTOpEHME,
o0o01ieHue u

5 https://math-ege.sdamagia.ru/
CHCTEMAaTH3aIH
s1 BHAHUH
OBIIEE
KOJIMYECTBO 102
YACOBIIO

[NPOT'PAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://math-ege.sdamgia.ru/

11 KJIACC

Haumenora KoJuunuecTBo 4acoB
Ne | Hue
a3aes10
Pasielon Bce Konrpoa, duekTpoHHbIe (LM (POBHIE) 00pa3oBaTebHbIE PeCypPChl
n/ TeM HbIe
ro
n porpamMm padoThI
bl
O0BéM bu6nuoreka [IOK
1 MHOTOT'PaHH 17 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
HKa 0lClasslds%22%3A%2211%22
Tena bubmuoreka [JOK
2 24 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
BpatieHuA 0IClasslds%22%3A%2211%22
IInomann
MIOBEPXHOCT bubnuoteka [JOK
3 A U 00BEMBI 9 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
KPYIJIBIX 0lClasslds%22%3A%2211%22
Tel
AHanuTuyec bu6mmoteka IIOK
4 Kas 15 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
reoMeTpus 0lClasslds%22%3A%2211%22
IToBTOpEeHune
00001IeHHE bubmuorexa [JOK
5 u 15 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
CHUCTEMATH3 0lClasslds%22%3A%2211%22
anus

3HAHUH



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

JBro>keHus

bu6nuoreka [JOK

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
0lClasslds%22%3A%2211%22

IToBTOpEeHUE
0000111eHHE
u
CHCTEMAaTHU3
anus
3HaHUUI
OBIIEE
KOJIMYECTBO
YACOB I10
I[TPOTPAMME

17

102

https://math-ege.sdamgia.ru/



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://math-ege.sdamgia.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

DJIeKTpOHHbIe HH(pPoBbIe 00pa3oBaTebHbIE PeCypchl

OcHoBHbIE IIpaBUIIA
n300pakeHNs Ha pUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://lib.myschool.edu.ru/content/4052

[ToHATHS cTepeomMeTpUn: TOUKA,
npsimMasi, MI0CKOCTb,
npocTtpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napajieIbHbIX MPSMBIX
(OTpe3KOB), CepelMHbI OTPE3Ka

[TonsTus: nepecekarommecs
IIJIOCKOCTH, IEpECEKarouecs
IpsiMasi ¥ IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsTud: nepecexaromumecs
IIJIOCKOCTH, IIEpECEKarouecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX

https://lib.myschool.edu.ru/content/5314



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/5314

POCTPaHCTBEHHBIX (QUTYD,
HECYILIECTBYIOLINX 00BEKTOB

MHororpanHuKH, H300paKeHIe
MPOCTEUINX
POCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CJIECJCTBUS U3 HUX

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-
sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120

AKCHOMBI CTEPEOMETPUH U
HIEPBbIE CJICJCTBUS U3 HUX

AXCHOMBI CTEpEOMETPUH U
HIepBBIC CIIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IJIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

10

N3obpaxenue ceueHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceyeHus! MoIyYeHHbIX
mockocrel. PackpamyBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMH

https://lib.myschool.edu.ru/content/4208

11

N3o0pakenne ceueHuit
MUPaMUJIbI, KyOa U IPU3MBIL,
KOTOPBIE MPOXOIAT Yepe3 UxX
pEbpa. N3o0pakeHue



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://lib.myschool.edu.ru/content/4208

MePECCUCHUS TTOJTYUCHHBIX
II0cKocTel. PackpammBanue
MMOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaMU

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 UX
pe&opa. zo0pakeHue
nepeceueHHsl MOJTyYSHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMHU

N300pakeHue ceueHuit
nUpaMu/ibl, Ky0a ¥ MpU3MBl,
KOTOPBIE NMPOXOAT Yepe3 ux
pé€bpa. M3obpakenue
NEpeCCUCHU MOJTYIYCHHBIX
mockocrel. PackpammBanue
MMOCTPOCHHBIX CeUeHUI Pa3HBIMU
[[BETaMU

14

15

16

Meton cnenoB 115l TOCTPOEHUS
CEeYECHUU

Meroz cienoB A MOCTPOEHUS
ceueHnii. CBolicTBa
MIEPECCUCHU M MPAMBIX U
IIJIOCKOCTEN

Meroz cienoB A OCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECCUCHU M NPSMBIX U

https://resh.edu.ru/subject/lesson/5444/conspect/221485/



https://resh.edu.ru/subject/lesson/5444/conspect/221485/

IJIOCKOCTEN

17

[TocTpoenue ceueHui B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1arOB MOCTPOCHHUS

https://yandex.ru/video/preview/7769550301254773208

18

[TocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
11aroB MOCTPOEHUS

19

[TocTpoeHue ceueHmii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX ‘IepTe)KCﬁ H 3a11ucChb
raroB NOCTPOCHUA

20

[TocTpoeHue ceueHmii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTemeI‘/'I H 3aI1UChb
maroB MOCTPOCHUA

21

22

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 TpONOPLMOHATBHBIX
otpeskax. [lomobue
TPEYrOJIbHUKOB

[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazsutus

https://lib.myschool.edu.ru/content/3973



https://yandex.ru/video/preview/7769550301254773208
https://lib.myschool.edu.ru/content/3973

IJIAHUMETPHUU U CTCPCOMETPUUA

23

24

25

KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacrionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs npsiMeie.
[Tpu3Haky CKpEIMBAIOIINXCS
npsaMmbIx. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

Teopema o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM
napasuleibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOM npsiMoit. JlemMma o
NEepPECEYCHUH MapalIesIbHbIX
MPSIMBIX [JIOCKOCTBIO

https://lib.myschool.edu.ru/content/5429

26

[TapamienbHOCTB TpEX MPSMBIX.
Teopema 0 TpEX mapayeabHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINUXCS TPAMBIX

27

[TapannensHoE
npoektupoBaHue. OCHOBHBIE
CBOICTBA MAPaJIETBHOIO
npoekTupoBanus. M3o0paxeHue
pa3HbIX GUTYp B TapaJIeIbHON
MPOEKIUU

https://foxford.ru/wiki/matematika/parallelnoe-i-tsentralnoe-
proektirovanie

28

I{enTpanbHas npoeKus. YTOI C
COHAIIPaBJIEHHBIMU CTOPOHAMH.



https://lib.myschool.edu.ru/content/5429
https://foxford.ru/wiki/matematika/parallelnoe-i-tsentralnoe-proektirovanie
https://foxford.ru/wiki/matematika/parallelnoe-i-tsentralnoe-proektirovanie

VYrois Mexay NpsMbIMU

29

30

3agauu Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBAaHKE, CBSI3aHHBIE C
PacIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapayIeNbHOCTh
IIPSIMOM U TUNIOCKOCTH B
npoctpanctse. [Ipu3Hax
[IapaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
[IapaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH

https://lib.myschool.edu.ru/content/5361

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHUE U I0KA3aTEIIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
MPOXOJAIIETO Yepe3 TaHHYIO
HNpSAMYIO Ha YepTexe U

MapajuIeIbHOTO JPYTrod MPSIMO.

PacuéT oTHOIIEHN

33

[TapannensHast npoekuus,
MPUMCHCHHUEC IOJId TOCTPOCHUA
cedeHuil Kkyoda u
napasienenunena. CBorcTa
napajuiejaenuneaa u npu3Msl

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH

https://lib.myschool.edu.ru/content/5425



https://lib.myschool.edu.ru/content/5361
https://lib.myschool.edu.ru/content/5425

JIBYX IIJIOCKOCTEM

35

Teopema 0 mapayIeNbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,

IIPOXOAIIEH Yepe3 TOUKyY, He 1
MPUHAJICIKALLYIO TAHHON

IIJIOCKOCTH U CICACTBUS U3 HEE

36

CBolicTBa napauiesbHbIX
IUIOCKOCTEH: 0 mapajuieIbHOCTH
MPSIMBIX MIEPECEUCHUS TIPU
MEePECCUCHUH JIBYX
NapaJuIeIbHBIX MIOCKOCTEN
TpeTbeit

https://foxford.ru/wiki/matematika/svoystvaparallelnyhploskostey

37

CaolicTBa napamieabHbIX

MIJIOCKOCTEH: 00 OTpe3Kax

MapauIeIbHBIX TPSIMBIX,

3aKJIFOYEHHBIX MEXKIY 1
napasuieIbHBIMU MJI0CKOCTSIMU;

0 MepeceuyeHun MPSIMOK C TBYMsI
napauieTbHBIMU TIOCKOCTSIMU

38

[ToBTOpEeHuE: TEOpEMa
[Mudaropa Ha naockoctu

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa ky0a u

IPSMOYTOJIBHOTO 1
napaJenenuneaa

Brluncnenue 1JIMH OTPE3KOB B

KyOe 1 psIMOYTOJIbHOM 1
napaenenumnee



https://foxford.ru/wiki/matematika/svoystvaparallelnyhploskostey

42

[IeprieHIUKYIAPHOCTD NPAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH

https://lib.myschool.edu.ru/content/4020

43

[IeprieHIUKYIAPHOCTD NPAMOU U
miockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH

https://lib.myschool.edu.ru/content/4053

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHOU K
IJIOCKOCTH

45

ITnockoctu n
HNEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKAX

46

47

48

49

ITnockoctu n
NEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepneHaAUKYISIp ¥ HAKJIOHHAS.
ITocTpoenne nepneHauKysapa
W3 TOYKH Ha IPSIMYIO

[leprieHauKyNIAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKyspa
U3 TOYKH Ha TPSIMYIO

Teopema o Tpéx
NepIeHIuKyIsApax (mpsmast u
oOpatHasi)

https://lib.myschool.edu.ru/content/5423

https://foxford.ru/wiki/matematika/teorema-o-treh-

perpendikulyarah



https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4053
https://lib.myschool.edu.ru/content/5423
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah

50

Teopema o Tpéx
nepreHuKysapax (nmpsmas u
obpatHas)

o1

52

53

Yron mexny
CKPELIUBAIOIIMMUCS TPSIMBIMU
[Touck nepreHIuKyISAPHBIX

IPSAMBIX C IIOMOILBIO
NEPIEHAUKYIISPHBIX IUNIOCKOCTEN

OpTtoronanbHoOe
MPOEKTUPOBAHHE

https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-
skreshchivayushchimisya-pryamymi

https://www.youtube.com/watch?v=IM711VVywe38

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OpPTOTrOHAJIBLHOM MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
MUPAMUJIBI C TOMOUIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTn cummerpuit B
MHOTOTpaHHHUKaX

57

58

IIpu3Hak nepneHauKyIIPHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

HpaBI/IJ'HJHLIC MHOT'OI'paHHUKH.

Pacuér paccTossHUI OT TOYKH 10
IIJIOCKOCTH

https://lib.myschool.edu.ru/content/3319



https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-skreshchivayushchimisya-pryamymi
https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-skreshchivayushchimisya-pryamymi
https://www.youtube.com/watch?v=lM7lIVywe38
https://lib.myschool.edu.ru/content/3319

59

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOYKHU J10
ILIOCKOCTH

60

CriocoObl OIyCTHTD
NEePIEHINKYIISPBI: CAMMETPHS,
CIBUT TOYKH I10 NTapaJLIEIbHON
pAMO

61

62

63

64

65

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KonTponbnas pabota
"B3zauMHoOe pacroioxeHue
MPSIMBIX | IIJIOCKOCTEH B
npocTtpascTae”

[ToBTOpEHME: Yroa Mexay
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJIHLHOM TPEYTOJIbHHKE,
TeopeMa KOCUHYCOB
[ToBTOpEHME: YrOI MEXKAY
CKPELIMBAIOIINMUCS TPSIMBIMH B
MIPOCTPAHCTBE
I'eomeTpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKY
MPSIMBIMU B MHOTOT'PaHHHUKAX

66

JByrpanHsiii yroy. CBOMCTBO
JUHEHHBIX YTJIOB IBYITPAHHOTO

yria

https://lib.myschool.edu.ru/content/5359

67

HepHCHI[I/IKyHSIpHBIC IIIIOCKOCTH.

https://lib.myschool.edu.ru/content/4044



https://lib.myschool.edu.ru/content/5359
https://lib.myschool.edu.ru/content/4044

CBoiicTBa B3aMHO
MEPICHIUKYIIPHBIX TIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIspHOCTH
IJIOCKOCTEW; TEOpeEMa O MPSMOK
IIEPECEUCHMS IBYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEH
IUIOCKOCTH

69

[IpssmMoyTOIBHBII
napajuiesenumnesn; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuieenumne1a

70

Teopema o quaroHayn
MPSIMOYTOJIBHOTO
napajuieJenumnesa u clieICTBUE
13 HEeE

71

72

73

CrepeoMeTrpuueckue u
MIPUKJIAHBIC 3a/1a4H, CBSA3aHHBIE
CO B3aUMHBIM PaCIOJIOKEHUEM
MPSIMBIX U TIJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLINECS
IpsIMblE, MTapaljieIbHbIE
IJIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHUKaX

ITapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPAMBIX,
paccTOsTHUE MEKITY
CKPEIIMBAIOIIMMUCS PSIMBIMU B




IMPOCTBIX CUTYyalIUAX

74

75

76

77

PaccTosHue OT TOUKH 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Brruucnenue paccTosiHui
MEXIY CKPELMBAOIIUMUCS
HPSIMBIMH C IIOMOLIBIO
MEPIECHINKYJISIPHOMN TIIOCKOCTH
TpéxrpanHslii yrom,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema [ludaropa,
TEOPEMbl KOCHHYCOB U CUHYCOB
JUIA TPEXTPAHHOTO yria
DOnemMeHTHI chepuuecKoit
T€OMETPUH: T€0AEC3NUECKUE
JIMHUU Ha 3emiie

https://resh.edu.ru/subject/lesson/5443/conspect/21269/

78

Kontponbnas padota "Y1l u
paccrosiHus"

79

80

81

Cucremaru3anus 3HaHHUI
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

IMupamuna. Buael nupamu.
[TpaBuiibHas nupamua

ITpusma. IIpssmMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://lib.myschool.edu.ru/content/5162

https://lib.myschool.edu.ru/content/4739

82

[IpssiMoit mapannenenunen,
IIPSIMOYTOJIBHBIN
napasuienenunes, Kyo

https://lib.myschool.edu.ru/content/4740



https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://lib.myschool.edu.ru/content/5162
https://lib.myschool.edu.ru/content/4739
https://lib.myschool.edu.ru/content/4740

Balnmykiibie MHOTOIpaHHUKU.

83 Teopema Ditnepa L
BrImykiible MHOTOTPaHHUKH.
84 Teopema Ditnepa. [IpaBuibHbie 1
Y TIONTyTIPaBUIIbHBIE
MHOTOTPaHHUKH
85 Kontponbnas pabota 1
"MHororpaHHuku"
86 Homsirie BexTopa Ha miockoCTH 1 https://lib.myschool.edu.ru/content/4054
U B IIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamenenumena 1
90 YMHOXk€EHHE BEKTOpa Ha YUCIIO 1
Paznosxenue BekTopa 1o 6a3ucy
91 TPEX BEKTOPOB, HE JISKAIINUX B 1
OJIHOM IJIOCKOCTU
92 CkanspHoe Mpou3BeIeHNE 1 https://lib.myschool.edu.ru/content/5019
03 Brruncnenue yrina Mmexmy 1
BEKTOPAMHU B IIPOCTPAHCTBE
94 Hpocteiiutne sanarit ¢ 1 https://lib.myschool.edu.ru/content/5700
BEKTOpaMHU
95 IIpocreiimme 3amayu ¢ 1
BEKTOPaMH
9% [Ipocreitmue 3anauu ¢ 1
BEKTOpaMHU
97 [Ipocreiimue 3agaum ¢ 1

BEKTOpaMH



https://lib.myschool.edu.ru/content/4054
https://lib.myschool.edu.ru/content/5019
https://lib.myschool.edu.ru/content/5700

O00011eHUE U CUCTEMATU3 AL

98 . 1 https://ege.sdamgia.ru/test?theme=185
3HAHHUI
(0] .

99 606erHHe 1 cHeTeMatH3atiA 1 https://ege.sdamgia.ru/test?theme=185
3HAHUU

100 HroroBast koHTpoOIbHAs paboTa 1

101 Hrorosast KoHTpOJIbHAS paboTa 1
0600

102 © IEIeHHe 1 CHCTeMATH3AIA 1 https://ege.sdamgia.ru/test?theme=185
3HAHHI

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://ege.sdamgia.ru/test?theme=185
https://ege.sdamgia.ru/test?theme=185
https://ege.sdamgia.ru/test?theme=185

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsbl

O0Bém Tema. O0beM
IPSIMOYTOJIBHOTO
napaiesienume/a

3anaun 06 yaBoeHuu Kyda, o
KBaJ[paType Ky0a; O TPUCEKIIUU
yria

CrepeomMeTpriecKue 3a/1a4H,
CBsI3aHHBIE ¢ 00BEMOM
IPSIMOYTOJIBHOTO
napajureNienumne/a
[TpukiaaHbie 3a/1a4M, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasuieNienumnena

O0BEM MPSAMON TPU3MBI

https://lib.myschool.edu.ru/content/4200

https://lib.myschool.edu.ru/content/4925

CrepeomeTrpuueckue 3aauu,
CBSI3aHHBIE C BEIUMCIIEHUEM
00BEMOB MPSAMOI IPU3MBI

[TpuknanHble 3aauu, CBA3aHHBIE C
00BEMOM NPSIMOI TTPU3MBI

Boruncnenue 00bEMOB TeI ©
IIOMOILBIO ONPEAEIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM

https://lib.myschool.edu.ru/content/3342



https://lib.myschool.edu.ru/content/4200
https://lib.myschool.edu.ru/content/4925
https://lib.myschool.edu.ru/content/3342

IIPU3MBI

10

11

Brruncnenne 06bEMOB Tell ¢
ITOMOUIBIO ONPENEIIEHHOTO
uHTerpana. O0bEM nupamMusl

dopmyia 00bEMa MUPaAMHUIBL.
OTtHoO1IeHNE 00BEMOB MTUPAMUJL C
00IIKM yTIIOM

dopmyina 00bEMa MUPaAMUIBL.
OTHo1IeHUE 00BEMOB TTUPAMU]L C
0o0IIUM YTIIOM

https://resh.edu.ru/subject/lesson/4046/main/

12

CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

13

14

15

CrepeomeTrpudeckue 3a1a4m,

CBSI3aHHBIE C 00BEMAMU TUPAMU/IBI

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

[IpukitagHble 3a1a4m 10 TEME

"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM TTHPaMHUIBI

16

[Ipumenenne 06bEMOB.
Brraucenue pacctostHuS 10
IUIOCKOCTH

17

18

Koutponbnas pabora "O0bEM
MHOTOrpaHHHUKa"

unuuapuyeckast HOBEPXHOCTb,
o0pa3yrone UIHHIPIIECKON



https://resh.edu.ru/subject/lesson/4046/main/

MMOBEPXHOCTHU

19

20

21

Humunaap. [Ipsamoit kpyroBoi
uuuHAp. [lnomans noBepxHocTH
UUAJTUHAPA

Konuueckas moBepXHOCTb,
o0pa3yroine KOHU4eCKOn
noBepxHocTu. Konyc

Ceuenune KOHYCa IINIOCKOCTBIO,
napanneanoﬁ IIIIOCKOCTHU
OCHOBAaHHA

https://lib.myschool.edu.ru/content/5596

https://lib.myschool.edu.ru/content/4199

22

Yceuénnslii konyc. M3o0paxenne
KOHYCOB H yCCUEHHBIX KOHYCOB

https.//www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-
konusa-9287/re-9b696f15-4954-42f6-870b-
ff095411b7a9

23

24

25

[Tnomans 60KOBO MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

[Tnomanps 60KOBO MOBEPXHOCTU U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1a4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUCHUHN IIMIUHIPA,
KOHYca

26

CrepeomeTpHuyuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYNCIICHHUC,
MOCTPOCHUEM CEUCHUHN IIMIUHIPA,
KOHYca

27

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
UWIAHAPOM



https://lib.myschool.edu.ru/content/5596
https://lib.myschool.edu.ru/content/4199
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9b696f15-4954-42f6-870b-ff095411b7a9
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9b696f15-4954-42f6-870b-ff095411b7a9
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9b696f15-4954-42f6-870b-ff095411b7a9
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-konusa-9287/re-9b696f15-4954-42f6-870b-ff095411b7a9

28

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

29

30

31

Cdepa u map

[Tepeceuenwue cdepbl u mapa ¢
IockocThio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300pakeHue mapa

https://lib.myschool.edu.ru/content/3330

https://www.yaklass.ru/p/geometria/11-klass/ploshchad-
poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-
shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262

32

Ypasaenue chepsl. [Lomans
cthepsl 1 e€ yacTeit

33

34

35

36

Cummerpus chepsl 1 mapa

CrepeoMeTpuuecKre 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MapoM,
MOCTPOEHUEM UX CEUCHU
IJIOCKOCTBIO

CrepeomeTpruecKkue 3aauu Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUCHUU
IJIOCKOCTBIO

[pukiagHbpie 3a1a4n, CBSI3aHHbBIC
co cthepoii u mapom

37

IToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIIEHUS B



https://lib.myschool.edu.ru/content/3330
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262

OKPYKHOCTH, CTaHJAPTHBIC
monoous

38

39

Paznmuunnie KOM6I/IHaL[I/II/I TCI
BpalcHusd 1 MHOTI'OI'paHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

https://lib.myschool.edu.ru/content/4207

https://lib.myschool.edu.ru/content/4821

40

3anauu o reme "Tena u
MOBEPXHOCTHU BpalieHus"

https://lib.myschool.edu.ru/content/4202

41

42

KonTtposnsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"
O0BeéM mumuHapa. Teopema 06
00BbEME IPSAMOro LUIMHAPA

43

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
unterpana. O6béM KoHyca

44

45

46

TTnomanu 60KOBOH U MOJIHOMU
MOBEPXHOCTH KOHYyCa

CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMIIMH/Ipa, KOHYCa
[Tpuknanublie 3a1a4M MO TEME

"OO0BEMBI U IUIOMIAIN
MOBEpXHOCTEN Ten"

47

O0BEM 11apa u MapoBOTO CEKTOPA.

Teopema 06 06bEMe m1apa.
[Tnomans chepsr.
CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM

https://lib.myschool.edu.ru/content/4206



https://lib.myschool.edu.ru/content/4207
https://lib.myschool.edu.ru/content/4821
https://lib.myschool.edu.ru/content/4202
https://lib.myschool.edu.ru/content/4206

00BEMOB 11apa, I1apOBOTO
CErMEHTA U IapOBOTO CEKTOPA

48

[IpuxitagHbie 3a1a4m 10 TeMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U IJIOIIA/IbIO
cdepsl. COOTHOMICHUS MEKTY
TUIOINAISIMHA TTIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

49

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa mpu 1o 100UH.
CrepeomeTpuyeckue 3a1a4m,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB TeJ U TUIOIAACH
MOBEPXHOCTEH

50

KonTponsHas padora "[Tnomaam
MIOBEPXHOCTH B 00BEMBI KPYTIIBIX

TCJI

51

52

53

[ToBTOpenue tems! "KoopauHatsl
BEKTOpPA Ha IUNIOCKOCTH U B
npocTtpaHcTae”

IToBTOpenue temsl "CkanspHoe
IIPOU3BEIEHNE BEKTOPOB"
IToBTOpEeHuEe TeMsl "BpruncieHue
yria MeXIy BEKTOpaMH B
npocTpaHcTae”

54

IToBTOpenue Temsl "YpaBHEHUE
MPSAMO, MPOXOASAIIEN Yepe3 1B
TOYKH"




YpaBHEHUE JTIOCKOCTH, HOPMAaJb,

55 ypaBHeHHe MI0CKOCTH B OTpeKaX https://lib.myschool.edu.ru/content/5020
56 VYpaBHEHME MJIOCKOCTH, HOPMAJIb,
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
57 BekTopHoe npousBeneHne
58 JInneliHbIe HEPABEHCTBA,
JIMHEHHOE IPOrpaMMHUPOBAHKE
59 JIuHeitHble HEpaBEeHCTBA,
JIMHENHOE NPOrpaMMHUPOBAHHE
AHanuTHYECKHUe METOIbI pacuéra
60 yria MeX1y NpsMbIMU B https://lib.myschool.edu.ru/content/5379
MHOTOTpaHHHUKaX
AHaMTUYECKHE METO/IbI pacuéTa
61 yIi1a MEXy TUIOCKOCTSIMH B
MHOTOTpaHHHKAaX
62 dopmyna pacCTOSHUS OT TOYKH J10
IUIOCKOCTH B KOOpJIMHATaX
63 Haxoxnaenue paccrostHui oT
TOYKH JI0 TJIOCKOCTH B KyOe
Haxoxnenne pacctostHuit OT
64 TOYKHU JO INIOCKOCTHU B
MPaBUIIbHON TUpaMUIe
65 KonTponbnas pabora
"Ananutuyeckas reomeTpus”
66 S;‘;e;;;’; rz;’ﬁ’z::f;;o;ﬂm https://yandex.ru/video/preview/17331837169192998683
67 CeueHust MHOTOTPAHHUKOB: METO/T

CJICOOB



https://lib.myschool.edu.ru/content/5020
https://lib.myschool.edu.ru/content/5379
https://yandex.ru/video/preview/17331837169192998683

68

CeueHust MHOIOTPaHHUKOB:
CTaHJapTHbBIE INIOCKOCTH,
nepeceyeHus MpsiMbIX U
IJIOCKOCTEN

69

[TapaienbHble IPsIMBIE U
IUIOCKOCTH: NapaJuleiIbHbIE
CeUeHMsI

70

71

72

73

[TapaienbHble IPsIMBIE U
IJIOCKOCTH: Pac4y€T OTHOLIEHHI

HapanﬂeanLIe IIPpsAMBIC U
IJIOCKOCTH: YTJIBI MCIKIY
CKPCIIUBAOIUMUCA ITPAMBIMHA

[leprieHquKynApHBIEC TIPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIEeHIUKYISIPHBIX TIIOCKOCTEH U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

[TepnieniuKyNsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa 0 Tpex
HepHeHInKyIspax

https://2.shkolkovo.online/catalog/84?Subjectld=1

74

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PaHHHUKAX

75

76

[ToBTOpeHnue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIbI JJIs
TJI0MIAJIEH, COOOpaXKEHUS IO 100MsT

[loBTOpEHME: mIomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIBI st



https://2.shkolkovo.online/catalog/84?SubjectId=1

TIomIaiel, cooopakeHus Moa00us

77

78

79

80

[ToBTOpEHME: TUIOIIAAN

MHOTOYTOJIbHUKOB, (hOPMYJIBI JIJIst
TIonIael, cooopakeHus Mmoa00us

IImomaau ceuenuit
MHOTOI'PAaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00uUS

IImomaau ceuennit
MHOTOI'PAaHHUKOB: IIJIOIIAN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

KonTponbnas pabota
"[ToBTOpEHME: MHOTOTPAHHUKH,
CEUYEHUS] MHOTOTPAaHHUKOB"

81

JIBM>KEHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBuxeHus u
paBeHcTBO (uryp. Obuiue
CBOMCTBA JBUKECHUM

https://lib.myschool.edu.ru/content/5593

82

Buae! nBukeHnil: napaiebHbIN

IIEPEHOC, LIEHTPAJIbHAS
CUMMETpHUS, 3epKAIbHAS
CUMMETpHUs, TIOBOPOT BOKPYT
IpsAMOit

83

84

[IpeoOpazoBanwms mo100wus.
[Tpsimast u chepa Ditnepa
I'eomerpuueckue 3a1aun Ha
IPUMEHEHHE JBHKEHHS

https://resh.edu.ru/subject/lesson/5731/conspect/22406/



https://lib.myschool.edu.ru/content/5593
https://resh.edu.ru/subject/lesson/5731/conspect/22406/

85

KonTponpHas padora "BekTops! B
npocTpaHcTse"

86

Ob6o6maromee nosropenue 11
MOHATUI U METOJ0B Kypca
reometrpun 10-11 knaccos,
CHUCTEeMaTU3als 3HAHUM:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCTBE"

https://ege.sdamgia.ru/test?theme=185

87

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CUCTeMaTH3allus 3HAaHU:
"BekTopsbl B npocTpaHcTBe"

https://ege.sdamgia.ru/test?theme=185

88

Ob6o6maromee nmosropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 kmaccos,
cucTeMaTH3alys 3HaHUM:
"BexTops! B pocTpaHcTBe"

https://ege.sdamgia.ru/test?theme=185

89

O6o06matomiee moBTopenue 11
MOHATHI U METOJI0B Kypca
reometrpun 10—11 xmaccos,
cucTeMaTu3anys 3Hanuii: "Oobem
MHOTOTpaHHHKaA"

https://ege.sdamgia.ru/test?theme=185

90

O6o0matomiee moBTopenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Oo0bem
MHOTOTpaHHHKaA"

https://ege.sdamgia.ru/test?theme=185

91

O6o06matomee moBTopenue 11

https://ege.sdamgia.ru/test?theme=185



https://ege.sdamgia.ru/test?theme=185
https://ege.sdamgia.ru/test?theme=185
https://ege.sdamgia.ru/test?theme=185
https://ege.sdamgia.ru/test?theme=185
https://ege.sdamgia.ru/test?theme=185
https://ege.sdamgia.ru/test?theme=185

92

93

MOHATUI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"[Lnoniaay MoBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3allus 3HaHU:
"[Lnomiaau MoBEepXHOCTH U
00BEMBI KpyTJbIX TEN"

HToroBast KOHTpoONbHAs paboTa

https://ege.sdamgia.ru/test?theme=185

94

95

Wrorosas koHTposibHas paboTa

IToBTOpEHHKE, 0000IIICHUE 1
CHCTEMAaTU3alNs 3HAHUHI

https://ege.sdamgia.ru/test?theme=185

96

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

97

Wcropus pa3BuTus crTepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

99

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPHUU



https://ege.sdamgia.ru/test?theme=185
https://ege.sdamgia.ru/test?theme=185

KAaK HayKU U €€ posib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUMN
100 KAaK HayKU U €€ posib B PA3BUTHH

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus crepeoMeTpun
101 KaK HayKd U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHSA CTEPEOMETPUN
102 KaK HayKd U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102




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

I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomiie C.b. u

npyrue, AkunoHepHoe oomectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJISA

Kpynuna H.H. "[loypounsie pazpabotku no reomerpuu. 10 kimacc. K YMK A.C.
ATtanacsna", BAKO,2020.

SAposenko B.A. "[loypounsie pazpadbotku no reomerpun. 11 kmacc. K YMK A.C.

Aranacsna", BAKO,2020.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6moreka IIOK

http://school-collection.edu.ru

http://www.fipi.ru/

http://www.ege.edu.ru/

POII

YUn.RU



