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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 MOHATUIHHBIX OCHOB I€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.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
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 MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara o pasaeiy
«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
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh 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
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICp)KATEIBLHBIMHU JTUHUSAMUA 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 KaTelIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, 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  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTeMmatukay;

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 gaca: B 10 kimacce — 102 yaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamiebHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHONW MPOEKUHUH. YTJbl C COHAMPABICHHBIMUA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
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.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOMl IPU3MBIL
[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
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MeExXay BeKkropamu. CKalsipHOE NpPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh 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
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOrOrpaHHUKAa,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. Pemienue 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 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXEHHUS. I[IpsMoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA 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 (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBJICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW WMIEHTUYHOCTH, YBaXKEHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMNpOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOro 00beKTa, IBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT !

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17} OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpenCcTaBIECHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTAaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIMCAaHHBIM OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpPAllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TIOHATHM U TEOpeEM,
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 IINTAHUPOBAHUE

10 KIIACC
KosaunuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM dyekTpoHHbIe (LM pPOBbLIE)
KoHTpoJibHbIE
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
LOP "SIKnacc"
1 BBenenue B ctepeoMeTpuio 23 1 https://www.yaklass.ru/p/geometria#tprogram-
10-klass
B3aumHoe pacnonoxeHue IpsMbBIX B HOP «lKnace»
2 P P 6 https://www.yaklass.ru/p/geometria#program-
MIPOCTPAHCTBE
10-klass
ITapaienbHOCTh NPAMBIX U ILIOCKOCTEH B HOP «IKnace»
3 P P 8 1 https://www.yaklass.ru/p/geometria#program-
MIPOCTPAHCTBE
10-klass
Ile IICHAUKYIIAPHOCTD IIPAMBIX U HOP «HKﬂaCC»
4 p Uy p p 25 1 https://www.yaklass.ru/p/geometria#program-
MJIOCKOCTEH B MPOCTPAHCTBE
10-klass
HOP «AdKnacey»
5 VYTiIBl ¥ paccTosHUSA 16 https://www.yaklass.ru/p/geometria#program-
10-klass
HOP «AKnacc»
6 MHororpaHHuKu 7 1 https://www.yaklass.ru/p/geometria#program-
10-klass
HOP «Kmnacc»
7 BexkTops! B mpocTpaHcTBE 12 1 https://www.yaklass.ru/p/geometria#program-
10-klass
3 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 5 9 HOP «SIKmacc»

3HAHUH

https://www.yaklass.ru/p/geometria#fprogram-
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https://www.yaklass.ru/p/geometria#program-10-klass

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne i/ KoHnTpoJbHbie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
LOP «Kmnacc»
1 AHaMTHYECKasi TeOMETPUS 15 1 https://www.yaklass.ru/p/geometria#program-
11-klass
OP «IKmacey
H , 0606 . _
2 OBTOPEHHUE, 000 meHI:Ie 1 15 1 https://www.yaklass.ru/p/geometria#program-
cHCTeMaTu3als 3HaHUH
11-klass
HOP «AKnace»
3 O0BEM MHOTOTpaHHHKA 17 1 https://www.yaklass.ru/p/geometria#program-
11-klass
HOP «AKnacey»
4 Tena Bpamenus 24 1 https://www.yaklass.ru/p/geometria#program-
11-klass
[Tomaay MoBEPXHOCTA U 00BEMEL HOP «IKnace»
5 P 9 1 https://www.yaklass.ru/p/geometria#program-
KPYTJIBIX TET 11-klass
HOP «Kmacc»
6 JBmxeHus 5 1 https://www.yaklass.ru/p/geometria#program-
11-Kklass
HOP «Kmnacc»
IT , 0000 .
7 OBTOPEHHUE, 000 meHI:Ie " 17 2 https://www.yaklass.ru/p/geometria#program-
cucreMaTrtni3annia 3HaHUN
11-klass
OBIIEE KOJIMYECTBO YACOB I10 102 8

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka
Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

HOP «AKnace»
https://www.yaklass.ru/p/geometria#fprogram-
10-klass

[ToHATHS cTepeomMeTpun: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

OcHoBHbIE NpaBUiIa U300paKEHUS HA 1
PHUCYHKE IJIOCKOCTH, IapajlieIbHbIX

HpSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

IMonsTHs: Nepecekaromuecs I0CKOCTH,
nepeceKaroIuecs nmpsMasi ¥ II0CKOCTb; 1
HOJTYIIPOCTPAHCTBO

[TonsTHS: Eepecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsimast ¥ II0CKOCTh; 1
HOJTYTIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHue

IPOCTEUIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCcyIecTBYIOIINUX OObEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIecTBYIOIINUX OObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603Ha4eHUs PSAMBIX U TIOCKOCTEH

10

N3o0paxeHne ced4eHuii MupamMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOSAT
yepe3 ux péopa. M3o0paxenue
NepECEYCHU S MOTYUEHHBIX IIJIOCKOCTEH.
PackparmBanue nocTpoeHHbIX CEUEHUI
pa3HbIMU LIBETAMHU

11

N306paxkenue ceueHni nupaMuibl,
Ky0a 1 mpHU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepecedeHsl MOTyYEeHHBIX TUIOCKOCTEH.
PackpammBaHye NoCTPOSCHHBIX CEUEHHH
pa3sHBIMU LIBETaMH

12

N3o06paxkenue ceueHnil nupaMuibl,
Ky0a 1 IpU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHust MOJy4YeHHBIX TIOCKOCTEH.
PackpaimmBanyie NOCTPOSHHBIX CEUSHHM
pa3sHBIMU LIBETAaMH

13

N3o06paxeHne cedeHnit mupamMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOJISAT
yepes ux péopa. M3obpaxenue
nepeceyeHust MOJy4YeHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYCHUN




Pa3sHbBIMH IBETAMU

14

15

Merton ciaeoB 4Jisi HOCTPOCHUS
CEUYECHUN

Meton crefoB it MOCTPOSHUS
ceuenuii. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

16

Merton cie1oB JUIsl IOCTPOSHUS
ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IJIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cosznmanue
BBIHOCHBIX YEPTEXKEH U 3aIUCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOCHUS

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeI‘/'I M 3aI1iCh I1aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEN U 3aIHCh 11aroB
MTOCTPOEHUS

[ToBTopenue mranumerpun: Teopema o
HPOTOPIIMOHATIBHBIX OTPE3KaX.
[TonoOue TpeyroibHUKOB




22

23

IToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH H
CTEpPEOMETPUH

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npocTpadcTBe. CKpelBaroIUeECs
npsmele. [Ipu3Haky cKkpemnBaroImxcs
npsaMmeix. [lapamiensHblie npsMsie B
IPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMO MapasuIeIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXKaNIeH Ha
JlaHHOM mpsiMoii. JIeMMa o nepeceueHun
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamienbHOCTB TpEX MPSMBIX.
Teopema 0 TpEX mapayeabHbIX
npsMbIX. TeopeMa o CKperuBaroInXcs
IPSMBIX

27

[TapannenbHOE TPOEKTHUPOBAHUE.
OCHOBHBIE CBOMCTBA MapalIeIbHOTO
npoekTupoBanus. 3o0paxenue
pa3HbIX (GUTryp B MapanienbHON
IIPOEKLIAN

28

[lenTpanbHast MpOEKIMs. YTOJII ¢
COHAIPaBJICHHBIMU CTOPOHAMU. YTOI




MEXIY HPSMBIMU

29

30

31

32

33

34

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacIoJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

[ToHsiTHS: MapalIeaIbHOCTh NPIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
[apajuIeIbHOCTU MPSIMON U TJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IJIOCKOCTH

['eomeTpuyeckue 3a1aun Ha
BBIUKCJICHHE U JJOKA3aTeNIbCTRO,
CBSI3aHHBIE C MAPAUICITBHOCTHIO MPSAMBIX
U TUIOCKOCTEH B MPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOASILErO
yepes JaHHYIO MPSIMYIO Ha YepTexe U
[apajuIeJIbHOrO APYrou npsamou. Pacyér
OTHOILLEHUN

Hapanneana;I MpoeKuusd, IPUMCHCHUC
AJI TIOCTPOCHUSA CEeUYCHUI KY6a n
napajjejacnuiicaa. CBoiicTBa
napauiciIcimicaa u mMpru3Mabl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/ISHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAISKALTYIO TaHHOU TJIOCKOCTH U
CJIEACTBHS U3 HEE




36

37

38

CBolicTBa napajuieabHbIX INIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [I€PECeUEHUs
IPY NEPEeCcCeUeHUH JBYX MapajlieNbHbIX
IJIOCKOCTEH TpeThel, 0 MepeceyeHnun
pAMOM ¢ ABYMsI apauieIbHBIMU
IUIOCKOCTSIMH, 00 OTpe3Kax
napayieNbHBIX MPSIMBIX, 3aKITF0YEHHBIX
MEXy apajIeIbHBIMU TUIOCKOCTSIMH.

KoHnTtposbHas pabora "B3auMHoe
PacIoI0KEHUE MPSMBIX.
[TapannensHOCTB B IpocTpancTae”

[ToBTopenue: Teopema Iludaropa Ha
MJIOCKOCTH

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajulieJenune1a

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuieNeNuIe e

42

[IeprieHIUKYIAPHOCTH NPAMON U
miockocTH. [Ipru3Hak
NEePHEHAUKYIISIPHOCTH IPSIMOMN U
IIJIOCKOCTH

43

[lepneHAUKyYISIPHOCTD MIPAMOMN U
miockoctH. [Ipru3Hak
NEePNEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U




€IMHCTBEHHOCTH NPSIMOM, TPOXOIALLIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYJISIPHOM K IJIOCKOCTH

[ImockocTH U NEepHeHIUKYIIPHbIE UM

45 npsIMbIe B MHOTOIpaHHHKaX

46 [TnockocTy U nepreHANKyIIpHbIE UM
psiMble B MHOI'OI'paHHHMKaX
[TepnieHMKYNIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienaAuKyAp U HAKIOHHAS.

48 [TocTpoenue nepneHuKyispa U3 TOUKU
Ha MPSIMYIO

49 Teopema o Tp€x nmepneHaUKYISIpax
(mpsimast u oOpartHas)

50 Teopema o Tpéx meprneHAnKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mmexay CKpenBaromuMUCs
PSIMBIMH
[Tonck mepreHANKYISPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IIJIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

54 MPaBWJILHON MTUPAMHUJIBI C TOMOIIBIO
OPTOTOHAIBHOW MPOEKIUH

55 [TocTpoenue ceuenuit Kyba, MPU3MBI,

MPaBUILHON MTHUPAMHUJIBI C TTOMOIIBIO




OPTOrOHAJILHON IIPOEKIIUU

56

57

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO M1ockocTu. Ilnockoctu
CUMMETPUI B MHOTOTpaHHHUKaX

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMOK
U TUIOCKOCTH KaK CJICZICTBHE CUMMETPUU

58

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOsHUM OT TOYKHU A0 IUNIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 1O INIOCKOCTH

CniocoObl ONyCTUTH MEPIIECHANKYISPDIL:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOoi

CnBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

63

64

65

KonTponsnas padbora "B3aumnoe
pAacMoJIOKEHNUE MPSIMBIX U TJIOCKOCTEN B
npocTtpaHcTae”

IToBTOpEHME: Yroa MEXAY IIPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yyroa Mexay
CKPEIIMBAIOIIKUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckne METObI BBIYUCICHUS
yria MeX1y NpsIMbIMU B
MHOTOTpaHHHUKaX




66

JIByrpanssiii yroa. CBoicTBO
JMHENUHBIX YIJIOB ABYIPAaHHOI'O yIia

67

68

69

70

[lepnenquKyIspHBIE IIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISAPHBIX
IJIOCKOCTEM

[Tpu3Hak neprneHuKyIspHOCTH
IJIOCKOCTEM; Teopema o mpsiMoin
IIEPECEUEHMS ABYX IIOCKOCTEN
NEPIEHIUKYISPHBIX TPEThEH MIIOCKOCTU
[TpstMoyToNbHBIN Napanienenumnes; Kyo;

HU3MCPCHUA, CBOICTBa IpAMOYT'OJIBHOTO
nmapauiCiICimIcaa

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
Mnapajjeenuiieaa u CJICACTBUC U3 Hee

71

CrepeomeTpruecKue U MPUKIIaJIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAacMoOIOKEHUEM NPSAMBIX U TIIIOCKOCTH

72

73

74

HOBTOpCHI/ICZ CKpCHINBArOIIHECS
MpsaMbIC, TapAJJICTIBbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAaX

[Tapa napaynenbHBIX IIIIOCKOCTEH HA
CKPELIUBAIOIINXCS NPSAMBIX, PACCTOSTHUE
MEXYy CKPELUBAIOIIUMUCS IIPSMBIMU B
IIPOCTBHIX CUTYalUsAX

PaccrosHue oT TOUKH 10 IIJIOCKOCTH,
pacCTodHHUC OT HpSIMOﬁ J0 IIIIOCKOCTH

75

Brrunciienre pacCTosiHUM MEXIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU C




MMOMOUIBIO NIEPIIEHANKYJIIIPHOU
IIJIOCKOCTHU

TpéXrpaHHslid yroi, HepaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema

76
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77 OneMeHThI chepuuecKoil reoMeTpuu:
reoJIe3NYEeCKUe JIMHUU Ha 3emiie

78 VYTIIBI ¥ pacCTOSTHUS MEXTY
CKPEIIHBAIOIIUMHUCS IPSMBIMU.

79 CucremaTtu3zanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1€MeHThI"

80 [Tupamupaa. Buasl nupamu.
[IpaBunbHas nupamua

81 [Tpusma. IIpsiMas 1 HaKJIOHHAS IPU3MBI.
ITpaBuiibHas mpusma

82 [Ipssmoit napannenenunen,
NPSIMOYTOJIBHBIN Mapajienenumnen, Kyo

83 Beinyknbie MHOrorpanuku. Teopema
Ditnepa
Beinyknblie MHOrorpanHuku. Teopema

84 Oiinepa. IIpaBunpHbIE N
IIOJIyNIPaBUJIbHBIE MHOTOTPAHHUKHU

85 KonTponbhas pabota
"MHororpaHHuku"
TToHATHE BeKTOpA Ha TIOCKOCTH H B https://www.yaklass.ru/p/qeome-tria.l.ll-

86 klass/vektory-v-prostranstve-deistviia-s-

IIPOCTPAHCTBE

vektorami-9248/opredelenie-i-fizicheskii-



https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
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smysl-vektora-v-prostranstve-9286

87 CymMa BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [TpaBuno mapasienenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
PaznoxeHnne BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIGKAITUX B OJTHON 1
TUIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Brruuciienue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu

95 [pocreiimme 3agaun ¢ BEKTOpaMu

96 [Tpocreiimne 3agaun ¢ BEKTOpaMu

97 KonTponabnas padora "[Ipocreiinime 1
3a/1auu ¢ BeKTopamu"

98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1

99 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 1

100 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN 1

101 Hrorosast koHTpOIBHAS paboTa 1

102 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I1O0 102

[NPOT'PAMME



https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa
Ha IUIOCKOCTH U B
npocrpaHcrae”

HOP «AKnacc»
https://www.yaklass.ru/p/geometria#fprogram-
11-klass

[ToBTOpEHUE TEMBI
"CxansipHoe
IIPOU3BECHUE
BEKTOPOB"

IToBTOpEeHUe TeMbI
"Brruncnenue yria
MEXIY BEKTOpaMu B
npocrpaHncrae”

IToBTOpEHUE TEMBI
"VYpaBHEeHHE MIPSIMONH,
MPOXOISIIEH Yepe3 ABe
TOYKH"

VYpaBHEHHE IIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax
YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

BekropHoe
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IIPOU3BECHUE

10

JIuHeiiHbIe HEpaBEeHCTBA,
JIMHEHHOE
MporpaMMHUpPOBaHUE

JIuHeitHbIe HEpaBEHCTBA,
JIMHEWHOE
MIPOrpaMMUPOBAHHE

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IPSIMBIMU B
MHOTI'OI'paHHHMKaxX

11

Apanutnyeckue METOIEI
pacuéra yria Mexay
MIOCKOCTSIMH B
MHOT'OI'paHHUKaX

12

dopmyiia pacCTOIHUS OT
TOYKHU JO IINIOCKOCTH B
KOOpJMHATAX

13

14

15

Haxoxnenue
pacCcTOAHUN OT TOYKH 10
TIJIOCKOCTH B KyOe

Haxoxnenue
pacCTOsIHUM OT TOYKHU 110
IIJIOCKOCTH B
MIPaBUJILHON TUPAMHUJIE

KonTponbHas pabota
"AHaTUTHYECKAI
reomeTpus”




16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIC
MHOTOTPaHHUKH

17

Ceuenus
MHOTOTPAaHHUKOB: METO]]
CIIENIOB

18

Ceuenust
MHOT'OTPaHHUKOB:
CTaHJapTHbHIC
IUIOCKOCTH,
MepeceYeHMs MPSIMBIX U
IUIOCKOCTEH

19

[TapannensHble npsMbIe
U TUIOCKOCTH:
HapajuIesIbHbIE CEUCHMUS

20

21

22

[TapamienpHble npsMbIe
U IUIOCKOCTH: Pacy€T
OTHOIIEHUI

[TapannenpHble MpsMbIe
U TUIOCKOCTH: YTJIBI
MEXIY
CKpEIMBAIOIIUMUCS
TIPSIMBIMH

[lepnenukynspHbie
MPSIMBbIE U TNIOCKOCTHU:
CTaHJapTHBIE Iaphl
MePIEeHIUK YIS PHBIX
TJTIOCKOCTEHN U PSMBIX,




CUMMETPUU
MHOI'OTDaHHUKOB

23

[lepnenqukynsapHsie
IPSIMBIE U TUIOCKOCTH:
TeopeMa O TpPex
MEPIEHIUKYIISIPAX

24

25

26

27

28

[lepnieniuKynsipHbIe
MPSIMBIE U TUIOCKOCTH:
BBIYMCIJICHUS JIJIMH B
MHOT'OTPaHHUKAX

[ToBTOpEeHMe: mIomaau
MHOTOYT'OJIbHUKOB,
bopmybl 175
TUTOIIAIEH,
COOOpasKeHHsI TIOJTOOMS
[ToBTOpenue: miomaau
MHOT'OYTOJIbHUKOB,
(dbopMyIIbl 15t
TUTOIIAIEH,
COOOpasKeHHsI TIOJTOOMS
[ToBTOpenue: miomaau
MHOTOYTOJIbHUKOB,
dbopMyIbl 151
IUIOIIAJICH,
COOOpaKeHHSI TIOTOOMS
[Imomanu ceuenunii
MHOTOTPaHHUKOB:
TJIOIIaAN TOBEPXHOCTEH,
paspe3aHus Ha 4acTH,




COOOpaXeHHsI TOA00MS

29

IImomanu ceuenunii
MHOT'OTPaHHUKOB:
IIJIOIIAIU ITIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaXeHHsI TOA00MS

30

KonrponbHas pabora
"[ToBTOpEHME:
MHOT'OTpaHHUKH,
ceueHus
MHOTOTpaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOECHUH
KyOa, 0 KBagparype
Ky0a; 0 TPUCEKIIUH yria
CrepeomeTrpuueckue
3aJjauu, CBS3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napaJulesenuesaa

[Tpuknanueie 3ana4m,
CBSI3aHHBIC C
BBIUHCIICHHEM 00BEMa
MPSIMOYTOJIBHOTO
napajuieNienumnesa

35

O0BEM npsMOi TIPU3MBI




36

CrepeomeTrpuueckue
3aJlauu, CBA3aHHbIE C
BBIUHCIICHHEM 00bEMOB
NPSAMOU MPU3MBbI

37

[Ipuxnaguele 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBbI

38

Brruncnenune o0pEM0B
TEJ C TOMOIIBIO
OITPEIEIIEHHOTO
uHTerpana. Oobém
HAKJIOHHOU MPU3MBI

39

Beruncnenue 00pEMoB
TEJ C TTIOMOIIIBIO
OITPENIEIIEHHOTO
uHTerpana. O6bém
MTUPAMHU/TBI

40

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB NUpaMus ¢
00IIUM yTIIOM

41

42

®opmyna oobEMa
nupamuibl. OTHOILIEHUE
00BEMOB NMUpaMUJ ¢
00IIUM yTIIOM
CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIE C
00bEMaMH HaKJIOHHOM
HIPU3MBI




43

CrepeomeTrpuueckue
3a7a4M, CBSI3aHHBIE C
00bEMaMU TUPaMUIbI

44

[Ipukiiaguele 3aga4u 1o
teme "OOBEMEI TEIT",
CBSI3aHHBIC C 00BEMOM
HaKJIOHHOH TPHU3MBbI

45

[IpukitagHele 3ana4m 1o
Teme "OOBEMEI Telr",
CBSI3aHHBIC C 00BEMOM
T PAMH/TBI

46

47

48

49

[Ipumenenne 0ObEMOB.
Brruncienne
paccTosiHusA 10
TJTOCKOCTH

KonTtponsHas pabora
"O0BEM

MHOrorpaHHuka"

Hunuuapuueckas
MMOBEPXHOCTb,
oOpa3yromue
HWIAHAPUYECKON
MMOBEPXHOCTH

Hunuuap. Ipamon
KPYTrOBOW LIUIIUHID.
[1nomane MoBepxXHOCTH
LUAJIUHIPA

50

Kounnueckas
MMOBEPXHOCTb,




oOpa3yromue
KOHUYECKOH
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
NapajuIeIbHON
IJIOCKOCTH OCHOBAHUS

52

53

54

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB
U YCEYEHHBIX KOHYCOB

ITnowane OOKOBO
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

ITnowane OOKOBOMI
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

55

56

CrepeomeTrpuueckue
3aJ1a4M Ha
J0Ka3aTeNIbCTBO U
BBIYHCIICHUE,
IMOCTPOEHUEM CEUEHU I
IJIMHApPA, KOHYyCa
CrepeomeTrpuueckue
3aJ1a4M Ha
JI0Ka3aTeNIbCTBO U
BBIYHCIICHUE,
MOCTPOEHUEM CEUEHU I
LUJIMHApPA, KOHyCa

S7

[Ipuknagueie 3a1auu,




CBA3aHHLIC C MUJIMHAPOM

58

59

[Ipukiagneie 3a1a9w,
CBSI3aHHBIC C LIMJIMHPOM

Cdepa u map

60

[lepeceuenue chepsl u
I1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsr
TUIOCKOCTBIO. Bun
n300pakeHue napa

61

[lepeceuenue chepsl u
I1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsr
TUIOCKOCTBIO. Bun
n300pakeHue napa

62

VYpaBHenue chepsl.
[Tnomane cheprr u e€
yacTeu

63

64

65

Cummetpust cepsl 1
mapa
CrepeomeTrpuueckue
3a/laud Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC
co cepoii u mapowm,
MMOCTPOCHHUEM UX
CEYEHUI MIOCKOCTHIO

CrepeoMeTrpuueckue
3a7a4y Ha




66

JI0Ka3aTeNbCTBO U
BBIUUCIICHUE, CBA3aHHBIC
co cepoii u mapom,
MOCTPOCHHUEM X
CCUCHHI TIIOCKOCTHIO

[Ipuxnaguele 3a1a4u,
CBsI3aHHBIC CO chepoit u
apom

67

[ToBTOpEHue:
OKPYXHOCTH Ha
IINIOCKOCTH, BBIYMCIICHUA
B OKPYXHOCTH,
CTaHJapTHbIE 1101005

68

Paznmuunslie koMOMHAITNNA
TEJ BpallleHHs 1
MHOTOTPaHHUKOB

69

70

71

3anaun o teme "Tena u
MTOBEPXHOCTHU
BpatieHus"

3anaun o teme "Tena u
MIOBEPXHOCTU
BpateHus"
KonrtponsHas pabora
"Tena u NIOBEPXHOCTH
BpaieHus"

72

O0BEM muIMHpA.
Teopema 06 00bEME
MPSIMOTO LUJIHH]IPA




73

74

Brrunciienue 00bEMOB
TEJ C IOMOILBIO
OIPEIEIIEHHOTO
unterpaia. O0bEM
KOHYyca

ITnowaau 60KOBOM U
IIOJIHOM TIOBEPXHOCTH
KOHyca

75

CrepeomeTrpuueckue
3a/1a4M, CBA3aHHBIE C
BBIUNCIIEHHEM 00HLEMOB
UIHH/PA, KOHyCa

76

[IpukitagHele 3ana4m 1o
TeMe "OOBEMEI 1
TJTOIIAAN TOBEPXHOCTEN

Ten"

77

78

O0BeM mapa u
IIIapOBOTO CEKTOpa.
Teopema 06 06bEMe
mapa. [Tnomans chepsr.
CrepeomeTrpuueckue
3aJ]auu, CBSI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB
11apa, 1apoBoro
CerMEeHTa U IapOBOIro
CeKTOpa

[TpuknaaHbIe 3a7a9U 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM




79

apa v miomajbio
chepnl. COOTHOIICHHS
MEXY TUIOIIAISIMH
MOBEPXHOCTEH U
00BEMaMU ITOTO0HBIX
TCHI

ITomoOubIe Tena B
MPOCTPAHCTBE.
N3menenne o6béMa npu
noxoouu.
CrepeomeTrpuueckue
3aJ1a4u, CBSI3aHHEIC C
BBIUHCIIEHHEM 00BEMOB
TeJl U IUIoIaie
MOBEPXHOCTEN

80

81

KonTponbnas padora
"[Tmomanu moBepxXHOCTH
1 00BEMBI KPYTIIBIX TEN"

JBmxeHus
IIPOCTPAHCTBA.
OtobpaxeHusl.
JIBrKeHNs U paBEHCTBO
¢uryp. O6mmue cBoiicTBa
TIBIKEHUH

82

Bunwl nBukenuit:
MapajuieIbHbIN IEPEHOC,
LEHTpaJIbHAs
CUMMETpHUS, 3epKajbHast
CUMMETpHUSI, TOBOPOT




BOKPYT IIPSIMOM

83

84

85

[IpeobpazoBanms
nonobwus. [Ipsmas u
cdepa Diinepa
I'eomerpuueckue 3anaun
Ha MPUMCHEHUE
JIBYDKCHUS

KonTponbnas pabota
"BekTopsl B
npocTtpaHcTae"

86

87

Ob6o06mraromee
noBropenue 11 monsTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTu3aius
3HAHUM:
"[TapamiensHOCTH
MPSAMBIX U ITIOCKOCTEN B
npocrpaHncrae”

O06o0maromee
noBtopenue 11 monaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTU3alus
3HaHui: "BekTopsl B
npocTpaHcrae”

88

O6o0maromiee




89

noBropenue 11 monsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEeMaTH3alUs
3HaHui: "BekTopsl B
npocrpaHncrae”

Oo6o61aromiee
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMAaTU3aLUs
3HaHuit: "O0beM
MHOIOrpaHHHUKa"

90

Ob6o061matonee
noBtopenue 11 monaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CHUCTEMAaTU3aLNs
3Hanuil: "O6bemM
MHOrOrpaHHHuKa"

91

Ob6o61maroniee
noBropenue 11 nonsTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3alIUs




3nanuit: "Ilnomanu
MTOBEPXHOCTU U 0OBEMBI
Kpyribix Ten"

92

93

Ob6o06maromiee
noBropenue 11 nonstuit
Y METOJ/IOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEeMaTH3alUs
sganui: "[lnomaan
MMOBEPXHOCTU U 0OBEMBI
KpyIibIX Ten"

HrtoroBasi KOHTPOJIbHASI
pabota

94

Hrtoroas KOHTpOJIbHAS
paborta

95

96

[ToBTOpEHME,
000011IecHNE U
CHCTEMaTH3aInsI 3HaHUH

Ucropus pazsutus
CTEPEOMETPUHU KaK
HAyKH U €€ poJIb B
Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pasButus
CTEPEOMETPHUU KaK
HAyKd U €€ POJIb B




Pa3BUTUHU COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

98

99

100

Hcropus passurus
CTEPEOMETPUH KaAK
HAYKH U €€ poJib B
Pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEPEOMETPUH KaK
HayKHU U e€ pojb B
Pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucropus pazsutus
CTEPEOMETPUHN KaK
HAyKH U €€ poJIb B
Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pasButus
CTEPEOMETPUH KaK
HAyKd U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX




WHXXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTUN

Hcropus passutus
CTEPEOMETPUH KaAK
HayKHU U €€ pojb B

102 Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
I'eometpus, 11 xmacc/ Anexcanmpos A.Jl., Bepuep A.JL., Peoxuk B.1.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHAIu3a, TEOMETPHSI.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByry3oB B.®., Kagomues C.b. u

ApYyrue, AKHHOHepHOG O6IHGCTBO «HSI[&TGJ'ILCTBO «HpOCBGHIGHI/IC»

METOAUYECKUE MATEPUAJIBI J1JI51 YYUTEJISA
I'eomerpus.Iloypounsie pazpadotku.10-11 knaccel: yued.mocodue ais
obmreoOpazosar. opranuzanuit/C.M.Caaksin,B.®D.byTy30B.-U3narenscTBO

"IIpocBemienue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

LHOP "AKnacc", POLL, Yuu.py
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