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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-HAYYHON HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHMTapHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUHM TE€OMETPUH, KaK COCTABIISAIONIEH mpeaMeTHON oOnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBI3aHHOIO C UCMOJIb30BAHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMupOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpuUH;

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 YMEHHUS pacliO3HaBaTh HAa YepTEkKaxX, MOACIAX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOopHil, (opMHpoBaHHME MOHUMAHUS POJIM AKCMOMATHUKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHUS O HEOOXOJUMOCTH  JOKA3aTEeJNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEILCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBiswoTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU OHATHSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U TIOCTYATEeIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOJDKEHUIO H3YyUYCHUS MATEMaTHKU 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 kmacce — 102 yaca (3 yaca B Hegenmo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. llapajuieIbHOCTh IIJIOCKOCTEN: NapajuieiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
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 nUpamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslOKEHUH BEKTOpa II0 TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa 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, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cHUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[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 (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, 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 LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3UUECKOE 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 €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
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(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, 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 CpEJIICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATh M XapPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa30OBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEYUN;

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH 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 uccienoBare/ibCKue 1eHCTBUA:



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

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B Pa3M4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUAMHU 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 XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIO0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BHIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
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 OOCTOSITENIBCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

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, OOCYXKIaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU 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 TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHUH 33724 ¥ IPOBEACHUU MATEMAaTUUECKUX PACCYXKICHUN;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHSATUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuja, NpsMOYToJIbHBINA MMapajuieaenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMOIHATH U300pakeHUsT PUryp
Ha MJIOCKOCTH;

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

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

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
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha MPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kaacca oOyvaromuiicss HayduTCs:



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

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u 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 MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

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

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBHXKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LWJIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEeH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyalluH, IPUMEHATh U3YUEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
bubnuoreka [{OK
1 BBeneHue B ctepeoMeTpuio 23 1 4 https://urok.1c.ru/
http://fcior.edu.ru
5 B3aumHoe pacrosoxeHue npsiMbix B 6 1 1 Bbu6mmoteka [JOK
IIPOCTPAHCTBE https://urok.1c.ru/
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B bubmmorexa LIOK
3 P P 8 0 1 https://urok.1c.ru/
TpOCTPAHCTBE http://fcior.edu.ru
[MepneHUKYISIPHOCTD TIPSIMBIX U brbmmorexa [OK
4 PHICHI Vy P p 25 0 1 https://urok.1c.ru/
TIJIOCKOCTEH B IPOCTPAHCTBE http://fcior.edu.ru
bu6mmoteka IIOK
5 h% 16 1 0
Tl pACCTOARHA https://urok.1c.ru/
but6mmorekxa [IOK
https://urok.1c.ru/
6 M 7 1 1
HOTOTPaHHHiH http://fcior.edu.ru
http://www.fipi.ru/
bubnuotexa [JOK
7 BexTops! B mpocTpaHcTBE 12 0 1 https://urok.lljru/
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS 5 5 0 but6mmoreka [IOK

3HaHUHU

https://urok.1lc.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/

http://fcior.edu.ru

http://www.fipi.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



http://fcior.edu.ru/

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ Konrposbnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
1 AHanuTH4eckasi reOMeTpHs 15 1 bubmmoreka [IOK
I1 06006
2 OBTOPEHHE, 000 meHI:Ie 1 15 1 bubmuorexa [JOK
CUCTEeMaTH3alusl 3HAaHUH
bubmuorexa [JOK
" http://geometry2006.narod.ru/Lessons/10-
3 OO0BEM MHOTOTpaHHUKA 17 1 11/11/13a.pptx
bu6nuoreka [IOK
4 Tena BpameHus 24 1 https://resh.edu.ru/subject/lesson/4034/
) bubmmorexa [JOK
5 Iomany MoBEpXHOCTH U 00BEMBI 9 1 http://geometry2006.narod.ru/Lessons/10-
KpYTJIBIX TCNI 11/11/16a.pptx
6 JIBrokeHus 5 1 bubmuotexa [JOK
IT 6006
7 OBTOPEIHE, 000 meHIfe " 17 2 bubnmoreka [JOK
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10
i 102 8 0
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http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
https://resh.edu.ru/subject/lesson/4034/
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka KonrTpoabsubie IIpakTuueckue Aara tupposkie
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypenI
OcHoBHbIe NpaBuiia H300pakeHUs Ha bubnnoreka [JOK
1 PUCYHKE IIJIOCKOCTH, ITapauIeIbHBIX 1 0 0 https://urok.1c.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[lonsiTust cTepeomMeTpum: TOUKA, psAMas, Bubnunoteka LIOK
IIJIOCKOCTh, NPOCTPaHCTBO. OCHOBHBIE https://urok.1c.ru/
2 HpaBuiIa H300paXKeHHs Ha PUCYHKE 1 0 0 http://fcior.edu.ru
IJIOCKOCTH, MTapaJIIENIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHA: NEpeceKaroIuecs MIOCKOCTH, bubnuorexa [IOK
3 [IepeCceKaroIecs npsmas U IIOCKOCTh; 1 0 0 https://urok.1c.ru/
MIOJIYTIPOCTPAHCTBO
[TonsTHs: mepeceKkarouecs MIOCKOCTH, bubnnorexka [JOK
4 [IEpECEKAaIOIINeECs MpsAMast U INIOCKOCTD; 1 0 0 https://urok.1c.ru/
MIOJIYTIPOCTPAHCTBO
MHOTrOrpaHHHKH, H300paKEHHE brbmorexa LIOK
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 0 1 https://urok.1lc.ru/
HECYIIECTBYIOIUX O0HEKTOB http://fcior.edu.ru
MHororpaHHUKH, U300paKeHUE bubanorexka [JOK
6 MPOCTEUIIINX TPOCTPAHCTBEHHBIX (PUTYD, 1 0 0 https://urok.1c.ru/
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIC 1 0 0 bubnmoreka [JOK
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CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE

https://urok.1c.ru/

bu6mmoreka [IOK

IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU [IBETAMHU

8 CIEICTBHA H3 HHX https://urok.1c.ru/
AKCHOMBI CTEPEOMETPUHU U IIEPBBIE bubmmoreka [IOK
9 cienctBus n3 HuX. CriocoObl 3a1aHus https://urok.1c.ru/
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPSIMBIX U TUIOCKOCTEH
N300paxkeHne cedeHui mupamMuIbl, Kyoa u bubnuotexa [JOK
IIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 X https://urok.1c.ru/
10 pé6pa. N3o0pakeHune nepeceueHus .
MOJIyYEHHBIX TUIOCKOCTel. PackpammBanue hittp:/Awww.fipi.ru/
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU
N3o0paxkenue ceueHnit mupaMuibl, Kyoa u bubnuotexa [JOK
MIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 X https://urok.1c.ru/
11 pédpa. N3o0paxkeHne nepeceueHus .
IIOJIyYEHHBIX IUIOCKOCTEN. PackpammBanue hittp:/Awww.fipi.ru/
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU
N3o0paxkenue ceueHnit mupaMuibl, Kyoa u bubnuorexa [JOK
MIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 X https://urok.1c.ru/
12 pEdpa. M300paxkeHne nepeceueHust .
MIOJIyYEHHBIX IUIOCKOCTEN. PackpammBanue hittp:/Awww.fipi.ru/
IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU
N3o0pakeHune ceueHnit mupaMuibl, Kyoa u bubnuorexa [JOK
MIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 X https://urok.1c.ru/
13 pEbpa. M3o0pakeHne nepecedeHust

http://www.fipi.ru/
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bubmuoreka [JOK
https://urok.1c.ru/

14 Meroa cnefoB AJist MOCTPOSHUS CEYEHUMN
http://fcior.edu.ru
M . bubnunoreka [HOK
eT?,H CJENIOB JUIs l'IO(iTpOCHI/I}I CEUYCHU. https://urok.1c.ru/
15 CBoiicTBa nepeceuyeHuid MpsIMbIX U
IIJIOCKOCTEN http://fcior.edu.ru
M . bubnnoreka [JOK
GT?I[ CJIEJIOB JUIs HOCVTPOCHI/UI CCUEHUH. https://urok.1c.ru/
16 CBoiicTBa nepeceuyeHnid MpsIMbIX U
IIJIOCKOCTEMN http://fcior.edu.ru
ITocTpoeHue ceuenuii B nupamue, Kyoe 1o bub6nmnorexa IIOK
17 TpéM TOuKaM Ha péopax. Co3nanue https://urok.1c.ru/
BBIHOCHBIX YepTEeXKeH U 3aluch 11aroB -
p http://www.fipi.ru/
MIOCTPOEHHUS
[Toctpoenue ceuenuii B nupamuie, Kyoe mo bu6mmnorexa IIOK
18 TpéM ToukaM Ha pébpax. Co3fanue https://urok.1c.ru/
BBIHOCHBIX YepTeKel U 3aluch I1aroB -
P http://www.fipi.ru/
MIOCTPOCHHUS
[Toctpoenue ceuenunii B nupamuie, Kyoe mo bu6muorexa [HOK
19 TpéM TouKaM Ha p&opax. Co3manue https://urok.1c.ru/
BBIHOCHBIX YEPTEXKEW U 3aIllNCh 11aroB -
P http://www.fipi.ru/
IIOCTPOEHHUS
[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo bubmuorexa [JOK
20 TpéM Toukam Ha péopax. Cozmanue https://urok.1c.ru/

BBIHOCHBIX qepTemeﬁ " 3aIIMCh 11aroB
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MOCTPOEHUS

[ToBTOpenue manumerpun: Teopema o

bu6mmoreka [IOK
https://urok.1c.ru/

21 MPOTIOPIMOHANTBHBIX OoTpe3kax. [logooue
TPEYrOJIbHUKOB http://www.fipi.ru/
IToBropenue mianumerpun: Teopema bubmumoreka [IOK
99 Menenas. Pacuersl B CEUCHUSAX Ha https://urok.1c.ru/
BBIHOCHBIX 4epTexax. McTopus pazsutus
IJJAHUMETPUU U CTEPEOMETPUH
- KonTponbHas paboTa "AKCHOMBI BH6H'HOTeKa LOK
crepeomerpun. CeueHns" https://urok.1c.ru/
B3anmHoe pacnonoxeHue npsMbIX B bubnmnoreka [JOK
24 npoctpancTBe. CKpenMBaromuecs npsmble. https://urok.1c.ru/
[Ipu3HaKy CKpEIMBAOIINXCS TPSMBIX.
[TapannensHbIE TPSMBIE B IPOCTPAHCTBE
Teopema 0 CylIeCTBOBaHUU U bubnmnoreka [JOK
€IVMHCTBEHHOCTH IIPSIMOM IapajuieIbHON https://urok.1c.ru/
JTAHHOW NPSIMOM, IPOXOIALIEN YEPE3 TOUKY .
25 y y http://www.fipi.ru/
IPOCTPAHCTBA U HE JIEXKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHnn
MapaJyIEIbHbBIX TPSAMBIX TIOCKOCTHIO
[TapannensHOCTH TpexX NMpsMbIX. Teopema o bubnmnoreka [JOK
26 TpEX MapauIeNIbHBIX NPAMBIX. Teopema o https://urok.1c.ru/
CKPEILIMBAIOIINXCS MPSAMBIX
[TapannenpsHOE POEKTUPOBAHUE. bubnmoreka [JOK
97 OcHOBHBIE CBOWCTBA NapaAJIIEIBLHOTO https://urok.1c.ru/

poeKTHUpoBaHus. M300paxeHnne pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUN
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[MenTpansHas npoekuus. Yroiui ¢

bubmuoreka [JOK

28 COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJI https://urok.1c.ru/

MEXy NPSMbIMU

bubmuorexa [JOK

3ajaun Ha JOKA3aTeNlbCTBO U https://urok.1c.ru/
29 HCCIIEN0BAHUE, CBA3aHHEIE C

PaCTOJI0KEHUEM TIPSIMBIX B IPOCTPAHCTBE http://www.fipi.ru/

[ToHsiTHSA: MapanaeaIbHOCTh MPSIMOM 1 bubnnoreka [JOK

IUIOCKOCTH B MpocTpaHcTBe. [Ipu3nak https://urok.1c.ru/
30 MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.

CBoiicTBa napajyieIbHOCTU MPSMON U

TIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BBIYUCICHHUE U bubnmnoreka [JOK
31 JI0Ka3aTEJIbCTBO, CBI3aHHBIC C https://urok.1c.ru/

MapajieIbHOCTBIO MPSAMBIX U IIJIOCKOCTEH B

MIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOISIIETO Yepes3 bubnnorexka [JOK
32 JTaHHYIO TPSIMYIO Ha YEPTEKE U https://urok.1c.ru/

napannenbiloro npyroi npsimoi. Pacuér http:/Awww.fipi.ru/

OTHOLUEHUH

[TapannensHas npoeKuus, IPUMEHEHUE TS bubnmoreka [JOK
33 MIOCTPOEHHSI ceueHul Kyba u https://urok.1c.ru/

napaenenumnena. CBoncTBa

napajuieJIienuIe1a ¥ Ipu3Mbl

[TapannensHblie miockoctu. [Tpu3znaku Brbmorexa [IOK
34 MapajuieTbHOCTH JABYX IJIIOCKOCTEH https://urok.1c.ru/
35 Teopema o0 mapanmienbHOCTH U bubnnoreka [HOK

CANHCTBEHHOCTH ITIJIOCKOCTH, HpOXO,I[?II.HCfI
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4yepe3 TOUKY, He MPUHAAIEKALLYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IIPAMBIX IIEPECEUECHUS IIPU

https://urok.1c.ru/

http://www.fipi.ru/

bu6mmoreka [IOK
https://urok.1c.ru/

36
MepeceyeHn ! IByX MapaijiesIbHbIX -
P . ABYX . P http://www.fipi.ru/
IJIOCKOCTEH TpeTheit
CaoiicTBa napamienbHbIX MIIOCKOCTEH: 00 bubnnoreka [JOK
OTpe3Kax NapaJljIeNIbHBIX IPSIMBIX, https://urok.1c.ru/
37 3aKITIOYEHHBIX MEXKTY MapauieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMSI TTapaJUICIbHBIMU TUIOCKOCTSIMH
38 [ToBTOpenue: reopema [Tudaropa Ha Brbmorexa [IOK
IIOCKOCTH https://urok.1c.ru/
bu6mmoreka [JOK
39 [TOBTOpEHUE: TPHTOHOMETPHS https://urok.1c.ru/
MPSIMOYTOJIBHOTO TPEYTOIbHUKA _
PAMOYT PEYE http://www.fipi.ru/
40 CaoiicTBa Ky0a U IPSIMOYTOJIEHOTO bubmnorexa LIOK
NapasIeNeniena https://urok.1c.ru/
41 Brruucnenue niauH OTpe3KOB B KyOe u brbmiorexa [IOK
IPAMOYTOIEHOM TTapaJlieNenuIe e https://urok.1c.ru/
[leprieHAMKYAAPHOCTD NPAMOU U bubnmoreka [JOK
42 MII0CKOCTH. [IpU3HaK neprneHuKyISIPHOCTH https://urok.1c.ru/
MPSAMON U TIIOCKOCTH
43 [lepneHuKyISIPHOCTD NPSMOUN U bubnmoreka [JOK
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10ckocTy. [Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOI U TUIOCKOCTH

https://urok.1c.ru/

Teopema o CyiecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAsAIIEH

bubmuorexa [JOK
https://urok.1c.ru/

44
4yepe3 TOUKY IMPOCTPAHCTBA U hittp:/ . fipi.ru/
HEPICHIUKYIISIPHON K TUIOCKOCTH ' o
45 [II0CKOCTH U HEPIEHAUKYIIAPHBIE UM brbmorexa LIOK
IpsiIMble B MHOTOTpaHHHUKaX https://urok.1c.ru/
46 [TnockocT U NepreHANKYIIpHbIE UM bubmuorexa LIOK
IpsIMbIe B MHOTOTpaHHHUKaX https://urok.1c.ru/
[lepnieHIuKysIp U HAKJIOHHAS. bubnnorexa [HOK
47 ITocTpoeHue nepneHuKyIIspa U3 TOYKH Ha https://urok.1c.ru/
PSIMYIO
[lepnieHiuKynsp U HAKIOHHAS. bubnnoreka [JOK
48 [TocTpoeHne nepneHuKyIsipa U3 TOYKH HA https://urok.1c.ru/
PSIMYIO
bu6mmoreka [IOK
49 TeopeMa 0 TPEX NEPIEHAUKYIAPAX https://urok.1c.ru/
0 .
(mpsintast 1t oGparHas) http://www.fipi.ru/
bu6mmorexa [IOK
- Teopema 0 TPEX TepIEHIUKYIAPaX https://urok.1c.ru/
0 .
(mpsivast 1 0Opatiias) http://www.fipi.ru/
) VTos1 MeXy CKpPEUBAIOIIMMHUCS bubmuorexa LIOK

MMpsAMBbIMHA

https://urok.1c.ru/
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ITouck nepreHMKyIspHBIX IPSIMBIX C

bubmuoreka [JOK

52 . :
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MIIOCKOCTEN https://urok.1c.ru/
bu6mmoreka [IOK
53 OpToronanabHOE NPOEKTUPOBAHUE https://urok.1c.ru/
[TocTpoenue ceuenuii kyoa, MPU3MBI, bubmuorexa [JOK
54 MPaBUILHON MUPAMUJIbI C TIOMOIIBIO https://urok.1c.ru/
OpPTOTOHAIILHOM MPOEKITNH
[Toctpoenue ceueHuii Kyoa, MPU3MBI, bubnuotexa [JOK
55 MIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO https://urok.1c.ru/
OpPTOTOHAIILHOM MPOEKITNH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO bubnnorexa [HJOK
56 mockocTH. [nockoctn cumMmerpuii B https://urok.1c.ru/
MHOTOTpaHHUKAX
57 [Ipu3Hak NepneHMKyJIIpHOCTH IPSIMON U Brbmorexa [IOK
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU https://urok.1c.ru/
bu6mmoreka [IOK
5g [IpaBUIILHBIE MHOTOTPAHHUKH. Pacuér https://urok.1c.ru/
aCCTOSIHUM OT TOYKHU JI0 TIIOCKOCTH .
P A http://www.fipi.ru/
bubmuoreka [JOK
59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér https://urok.1c.ru/
aCCTOSIHUM OT TOUKH JI0 IJIOCKOCTH _
P A http://www.fipi.ru/
CriocoObI OMYCTUTD MEPIICHIUKYIISPHIL: bubmuorexa [JOK
60 CUMMETPHSI, CABUT TOYKHU T10 TapaJIICITbHON https://urok.1c.ru/

NPpAMOi1
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CaBur no HenapauienbHON NpSIMOH,

bubmuoreka [JOK

61 . .
U3MEHEHUE PACCTOSIHUM https://urok.1c.ru/
Kontponbnas padota "B3anmuoe bubmuorexa [JOK
62 pacroyio’keHue MpsIMBIX U IIIOCKOCTEN B https://urok.1c.ru/
npocrpaHcrae”
[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha bubnuoreka [IOK
63 IJIOCKOCTH, TPUTOHOMETPHS B https://urok.1c.ru/
IIPOU3BOJILHOM TPEYroJbHHUKE, TEOpEMa -
P peyt P http://www.fipi.ru/
KOCHHYCOB
[ToBTOpEHME: Yroa MEeXAyY bubnnorexa [HOK
64 CKPELIMBAIOIIMMUCS IPSIMBIMU B https://urok.1c.ru/
IIPOCTPAHCTBE
65 I'eomeTprueckre METO bl BEIYMCICHUS Brbmorexa [IOK
yIJla MEXy IpSIMbIMUA B MHOT'OI'paHHHKaX https://urok.1c.ru/
66 JByrpannsbiit yroyi. CBOMCTBO JTMHEWHBIX bubsmorexa LIOK
VIVIOB IBYTPAHHOTO yIia https://urok.1c.ru/
[epnienaukynsapHslie miaockocTu. CBoiicTBa bubnuorexa LIOK
67 o https://urok.1c.ru/
B3aMMHO MEPIEHANKYISIPHBIX IOCKOCTEN : =
[Ipu3Hak nepneHaANKyJIApHOCTH bubanorexka [JOK
68 IJIOCKOCTEH; TeopeMa 0 IpsIMOif https://urok.1c.ru/
IIEPECEUECHMS IBYX IUIOCKOCTEN -
P ABYX . http://www.fipi.ru/
NEPIEHAUKYIISPHBIX TPEThEH MI0CKOCTH
[IpsiMoyTobHBIIN Mapajuienenunesn; Kyo; bubnuoreka [IOK
69 M3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO https://urok.1c.ru/

napajjicjcnuicaa
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TeopeMa 0 nMaroHany NpPsIMOYTOJILHOIO

bubmuoreka [JOK

70 . :
NapaJUIeIeNuIe a U CIIEACTBHE U3 HeE https://urok.1c.ru/
CrepeoMeTpUYEeCKHE U TPUKIIAIHbIC bubmuorexa [JOK

71 3aJla4d, CBSI3aHHEIC CO B3aMMHBIM https://urok.1c.ru/
PAaCIIOJIOKEHUEM MIPSIMBIX U IJIOCKOCTH
[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE, bubnnoreka [JOK

72 napajuieIbHbIE MIIOCKOCTH B CTAHIAPTHBIX https://urok.1c.ru/
MHOTOTpaHHUKAX
[Tapa napajuienbHbIX IIOCKOCTEH Ha bubnmorexa [IOK

73 CKpELIUBAIOIIUXCS MIPSAMBIX, PACCTOSTHUE https://urok.1c.ru/
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B .

Y ekp P http://www.fipi.ru/
MIPOCTBIX CUTYAIUSIX

24 PaccTostHUE OT TOUKH JI0 MIIIOCKOCTH, bubmuorexa TIOK
paccTostHuE OT NMPSAMOU J0 MIOCKOCTH https://urok.1c.ru/
Beruncnenue paccTosHUNA MEKIY bubnnoreka [JOK

75 CKPELIMBAIOIMMUCA IPAMBIMU C IIOMOIIBIO https://urok.1c.ru/
MEePIEHUKYISIPHON MIIOCKOCTH
TpéxrpaHHblil yroJl, HEpaBEeHCTBA IS bubnuorexa [JOK

76 TpexrpaHHbIX yriaoB. Teopema [udaropa, https://urok.1c.ru/
TEOpPEMBbI KOCHHYCOB U CHHYCOB JIJIS .

..p y Y http://www.fipi.ru/
TPEXTPAHHOTO yTia

27 DneMeHTHI cheprIecKoil FeOMEeTPHU: brbnmorexa LIOK
reojie3MdecKie JUHUU Ha 3eMile https://urok.1c.ru/
KonTposnbsHas pa6ora "Yriisl u bubnmorexa IOK

8 https://urok.1c.ru/

paccrosaHus"
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CucremaTtu3zanus 3HaHul "MHOrorpaHHUK

bubmuoreka [JOK

79 :
1 ero sieMenTo!” https://urok.1c.ru/
80 IMupamuaa. Buasl nupamun. [paBunsHas brbmorexa LIOK
nHpaMma https://urok.1c.ru/
81 [Ipusma. [Ipsmast ¥ HAKJIOHHAS TIPU3MBL. brbmorexa LIOK
TIpaBuiIbHAS TPH3MA https://urok.1c.ru/
82 IIpsmoii napanienenumnen, bubsmorexa LHOK
NPSIMOYTOJIBHBIN TTApaUIeIICHIIe, KyO https://urok.1c.ru/
Beinykiblie MHOrorpanauku. Teopema Brbmmorexa LIOK
83 Diinepa https://urok.1c.ru/
Brimykiieie MEHOTOTpanHuKH. Teopema http://www.fipi.ru/
84 Oiinepa. [IpaBunbpHbIe U OTyNIpaBUIbHBIE
MHOTOTPaHHUKH
bu6mmoreka [JOK
85 KonTponbsnas padora "MHororpaHHuku" https://urok.1c.ru/
86 [ToHsATHE BEKTOPA Ha MIIOCKOCTH M B brbmorexa LIOK
NPOCTpaHCTRE https://urok.1c.ru/
bu6mmorexa [IOK
87 CyMMa BEKTOpOB https://urok.1c.ru/
bubmuoreka [JOK
88 Pa3nocTh BekTOpOB https://urok.1c.ru/
89 [TpaBuno mapamnenenurnena bubmuorexa [JOK
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bu6mmoreka [IOK
90 YMHOXEHHE BEKTOpa Ha YHCIIO https://urok.1c.ru/
o1 Pasnoxxenue BekTopa 1o 6azucy Tpéx Bubmorexa IIOK
BEKTOPOB, HE JIEKAIUX B OJTHOU IJIOCKOCTH https://urok.1c.ru/
bubmuorexa [JOK
92 CkansipHoe pou3BeICHUE https://urok.1c.ru/
93 Brruncnenue yriia Mex 1y BEKTOpaMH B bubmaorexa LIOK
IpOCTpAHCTBE https://urok.1c.ru/
bu6mmoreka [IOK
https://urok.1c.ru/
94 IIpocreimme 3a1aum ¢ BEKTOPaMH
http://www.fipi.ru/
bu6mmorexa [IOK
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu https://urok.1c.ru/
bubmuoreka [JOK
96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu https://urok.1c.ru/
bu6mmorexa [IOK
97 [Tpocreiimme 3a1aun ¢ BEKTOPAMH https://urok.1c.ru/
bubmuoreka [JOK
https://urok.1c.ru/
98 O06001IeHre U cHCTeMaTU3alus 3HAaHUN

http://www.fipi.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://www.fipi.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://www.fipi.ru/

bubmuoreka [JOK

99 O000111eHE U CUCTEMATH3AaIUs 3HAHUI 1 https://urok.1c.ru/
bu6mmoreka [IOK
100 HroroBas koHTposbHas paboTa 1 https://urok.1c.ru/
bu6mmoreka [IOK
101 Hroroas koHTpoOJIbHAs paboTa 1 https://urok.1c.ru/
bu6mmoreka [IOK
102 O000111eHE U CUCTEMATH3AIU 3HAHUI 1 https://urok.1c.ru/
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOT'PAMME



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpenue tems! "KoopauHatsl
BEKTOPA Ha IUIOCKOCTH U B
npocTpaHcTBe"

IToBTOpenue Temsl "CkasspHOE
IIPOU3BEJICHNE BEKTOPOB"

KoaunuecTBO 4acoB

KonTpoanH

Bcero P
ble paboThI

1 0

1 0

[MpakTnyeck
ue padoTsbl

Jlara
H3y4YeHH
s

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [{OK

https://www.yaklass.ru/p/
geometria/11-
klass/priamougolnaia-
sistema-koordinat-v-
prostranstve-metod-
koordinat-10439/abstcissa-
ordinata-i-applikata-tochki-
prosteishie-zadachi-v-
koordinatakh-9263

bu6nmorexa LIOK

https://www.yaklass.ru/p/
geometria/11-
klass/priamougolnaia-
sistema-koordinat-v-
prostranstve-metod-
koordinat-10439/ugol-
mezhdu-vektorami-
skaliarnoe-proizvedenie-
9283



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

[ToBTOpenue Temsl "Boruncinenue yria

bubnunoreka LIOK

3 MEXK]ly BEKTOpaMu B MpOcTpaHcTre"

4 [ToBTOpEeHue Tembl "YpaBHEHHE IPAMOI, Bbu6muoteka [JOK
IIPOXOJAIIEH yepe3 1Be TOUKH"

5 VYpaBHEeHUE IIOCKOCTH, HOPMAJlb, bubmuorexa [IOK
YpaBHEHHUE IJIOCKOCTH B OTpE3Kax

6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, bubmmoreka [JOK
YpaBHEHHUE IJIOCKOCTH B OTpE3Kax

7 BekropHoe npousBeneHue Bubnnorexa [JOK

8 JInHeiiHbIE HEPAaBEHCTBA, TMHEUHOE bubnunoreka LIOK
IPOrpaMMHUPOBAHKE

9 JInHeHbIE HEPAaBEHCTBA, TMHEUHOE bu6nmorexa LIOK
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yria bubmuoteka [IOK
MEXIY NPSMBIMU B MHOT'OTpaHHUKAX

11 AHanuTHYECKHEe METO/Ibl pacuéTa yria bubmmnoreka HOK
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHUKaX

12 ®dopMya pacCTOSIHUSA OT TOYKH 10 bubmuoteka [IOK
IUIOCKOCTH B KOOpJMHATaX

13 Haxoxaenue paccTostHul OT TOUYKH 10 bubnunorexa LIOK
TUIOCKOCTH B KyOe

14 HaxoxneHnue paccToSHUN OT TOYKH 10 but6mmoreka [IOK
IJIOCKOCTH B MPaBUJILHON TUPaMUIE

15 KonTtponbHas pabora "AHanuruyeckas bubmuorexa [IOK
reoMeTpus"

16 CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIE bubnuorexa [JOK

MHOT'OTpaHHUKH




17 CeueHust MHOTOTPAHHUKOB: METO/T bubmmoreka [JOK
CJE/10B
CeueHust MHOIOTPAaHHUKOB: CTaHAAPTHBIE Bbu6muoteka [JOK
18 IIJIOCKOCTH, IIEPECEeYEHUS IIPSMBIX U
IIJIOCKOCTEMN
bu6nmmorexa [IOK
19 [TapannenbHble NpsAMbIE U MIJIOCKOCTH: https://resh.edu.ru/subject
napajiieJIbHbIE CEUYCHUS [lesson/6065/
20 [TapannensHbIe OPSIMBIE U TTIOCKOCTH: bubnnorexa [JOK
pacu€T OTHOLIECHUI
[TapajienpHble NpsAMBIE U IIJIOCKOCTH: bubmuoteka [IOK
21 YTIIBI MEXY CKPELMBAIOIIUMUCS
MPSIMBIMU
bubmmoteka IIOK
https://www.yaklass.ru/p/
geometria/10-
IlepneH AuKyIApHbIC IPAMbIE 1 klass/perpendikuliarnost-v-
99 IIJIOCKOCTH: CTAHJAPTHBIE ITApbI prostranstve-
NEePNEHANKYJISPHBIX INIOCKOCTEN U 10441/opredelenie-i-
IPSMBIX, CHMMETPUU MHOI'OTPAaHHUKOB svoistva-
perpendikuliarnosti-
priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/
[IepnieHauKyIsIpHBIE MIPSAMBIE U geometria/11-
23 MJIOCKOCTH: T€OpEMa O Tpex klass/priamougolnaia-

NEePIEeHIUKYIIIpax

sistema-koordinat-v-
prostranstve-metod-



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

[IepnieHauKyIspHBIC MIPSAMBIE U

koordinat-10439/ugol-
mezhdu-vektorami-
skaliarnoe-proizvedenie-
9283

bu6nmoreka [IOK

https://resh.edu.ru/subject

24 TUIOCKOCTH: BBIYUCIICHUS JJIVH B
[lesson/4724/

MHOTOTPaHHHKAX

[ToBTOpEHME: TIIOIIAAN bu6nmoreka LIOK
25 MHOTOYTOJIbHUKOB, ()OPMYJIBI AJIs

TJI0IIAJIEH, COOOpaKEHHUS 1O 100MS

[ToBTOpEeHnue: miomanu bubmmnoreka HOK
26 MHOT'OYTOJIbHUKOB, ()OPMYJIbI JUIs

riomiaied, cooopakeHus moaoous

[ToBTOpEeHnue: miomanu bubmmnoreka HOK
27 MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs

TJI0IAJIeH, COOOpaXKeHUsI IO 100Ut

bubmmoreka IIOK

[lnomany ceyeHnii MHOTOTPaHHUKOB: https://resh.edu.ru/subject
28 TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha flesson/6018/

9acTH, COOOpaKEHUS MOT00MS

[lnomany ceyeHnii MHOTOTPaHHUKOB: bu6mmoreka [IOK
29 IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha

4acTH, COOOpaxeHUs MOJ00us

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



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5443/

Kontposnbnast padora "IloBTOpeHue: bubmuorexa [IOK
30 MHOTOI'PAaHHUKH, CEYCHUS
MHOTOIPaHHUKOB"
bub6nmoreka [IOK
O6béM Tena. O6bEM IPAMOYTOJILHOTO http://geometry2006.naro
31 NN, d.ru/Lessons/10-
pasltel a 11/11/13a.pptx
39 3anaun 06 yaABOeHUHU KyDa, 0 KBaJpaType bu6nmoreka LIOK
Ky0a; O TPUCEKIUH yTIia
bubmmoteka IIOK
CrepeoMeTpHIECKHE 3a/1a9H, CBA3aHHbIE https://resh.edu.ru/subject
" / / /
33 ¢ 00BEMOM TIPSIMOYTOJIBHOTO lesson/5629
napasuresienumne/a
[TpuxnanHbie 3a1a4u, CBSI3aHHBIE C bu6muoreka [JOK
34 BbIUHCJIEHHEM 00bEMA MPSIMOYTOJILHOTO
napasuresieumne/a
but6mmoreka [IOK
http://geometry2006.naro
35 O0BEM MIPAMOIA TPU3MBI d.ru/Lessons/10-

11/11/14b.pptx



http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5629/
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx

CrepeoMeTpuueckre 3aJauu, CBI3aHHbIE

bubnunoreka LIOK

https://resh.edu.ru/subject

36 C BBIYHCIICHHEM 00BEMOB MPSIMOI
[lesson/5629/
MIPU3MBI
37 [Ipuknagneie 3a/1a4u, CBSI3aHHBIE C bub6nmmoreka [IOK
00BEMOM MIPSAMOI TPU3MBI
bubnunoreka LIOK
Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO '
38 onpeaenéHHoro uurerpaita. Oobém https://resh.edu.ru/subject
y [lesson/4046/
HAKJIOHHOM NPU3MBbI
Brruucienue 006EMOB TEII ¢ TOMOIIBIO bubnunoreka LIOK
39 onpeaenénHoro uarerpaita. O0bpém
MUPAMU/IBI
®opmyna o0bEMa NUpamMuab. bubmmnoreka HOK
40 OTtHoleHne 00bEMOB TUPAMU/ C OOIIUM
yIoM
dopmyna 00bEMa MUPaMH/IBL. bubmuoreka [IOK
41 OTtHoteHNEe 00HEMOB TUPAMU/T C OOIIIUM
yIJI0M
42 CrepeoMeTpuueckue 3aJau, CBI3aHHbIE bubmuoreka [JOK
¢ 00bEMaMM HAKJIOHHON MPU3MBI
43 CrepeoMeTprUYeCKHEe 3a/1a4i, CBSI3AaHHBIE bubnuotexa [JOK
¢ 00bEMaMH MUPaMUIbI
[puxnagnasie 3anaun no Teme "OO0bEMBI bubmuotexa [JOK
44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKIOHHOM

MPU3MBI



https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4046/

45 [puxnagnaeie 3anaun no Teme "OObEMBI Bu6muoteka [JOK
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUIbI

46 [Tpumenenne 00bEMOB. Brruncienue Bbu6muoteka [JOK
PaccTOsSHUA J0 IIII0CKOCTH

47 Kontponbhas pabora "O0bEM bubmuorexa [IOK
MHOTOTpaHHUKA"

bubnunoreka LIOK

HunuHpruyeckas MoBepXHOCTS, http://geometry2006.naro

48 00pa3yromue MUJINHIPUIECKOM d.ru/Lessons/10-
MMOBEPXHOCTH 11/11/2 4 a.pptx

49 umuaap. [psamoil KpyroBon HUAIUHAD. Bu6moteka [JOK
[Tnomaab MOBEpXHOCTH LUIIMHAPA

50 Konnueckast noBepxHOCTh, 00pazyroiue bubmmnoreka HOK
KOHHYECKOU IoBepXHOCTH. KOHyC

51 CeueHue KOHYca MIOCKOCTBIO, bubnnorexa [JOK
NapauIeIbHON IIJIOCKOCTH OCHOBaHUS

59 VYceu€nnslit konyc. M3o0paxenue bubmuoreka [IOK
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U bu6muoreka [JOK
ITOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaar OOKOBOI MOBEPXHOCTH U bubnunorexa LIOK
IIOJIHOM IMTOBEPXHOCTH KOHYCa
CrepeomMeTpruYEeCKHE 3a/1a4d HA bubnuotexa [JOK

55 JI0Ka3aTeNNbCTBO U BBIYMCIICHUE,

IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

CrepeomeTpHuuecKue 3a1auu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,

bubnunoreka LIOK

>0 MIOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHyca
57 IIpuxnaguelie 3a1a4n, CBSI3aHHBIE C bubmmoreka [JOK
HATUHAPOM
58 [IpuknagHeie 3aga4u, CBI3aHHBIE C bu6nmoreka LIOK
UATUHAPOM
bubnuoreka [{OK
59 Cdpepa 1 map https://resh.edu.ru/subject
[lesson/4034/
[Tepeceuenue cheps u 1apa c bubnnorexa [JOK
60 ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Buj 1 n300paxeHue mapa
[Tepeceuenue ceps u 1apa c bubnnorexa [JOK
61 ockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. By 1 n3o0paxenue mapa
62 YPaBHeHj/Ie chepsl. [Tmomans chepsr n bubnuotexa [JOK
e€ vacreit
63 Cummerpus chepsl 1 mapa bubnnorexa [JOK
CrepeomMeTprUYECKHE 3a/1a4l HA bubnuotexa [JOK
64 JI0Ka3aTeNbCTBO U BBIYHMCIIEHUE,
CBSI3aHHBIE CO CHEPOH U 1IapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO
65 CrepeomMeTprYEeCKHE 3a/1a4l HA bubnuoteka [JOK

J0Ka3aTeJIbCTBO U BBIYUCIICHUC,



https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/

CBsI3aHHBIC CO c(hepoil U mapom,
MOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

66 [IpuxnagHele 3a1a4n, CBA3aHHBIE CO bubmmoreka [JOK
cdepoii u mapom
[ToBTOpEHME: OKPY>KHOCTH Ha INIOCKOCTH, bubmuorexa [IOK
67 BBIYHCIICHHS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US
68 Paznuunable KOMOMHAIIMK TEJT BPAIICHHS bu6nmorexa LIOK
1 MHOTOTPAaHHUKOB
3agauu o Teme "Tena U MOBEpXHOCTH https://resh.edu.ru/subject
69 " [lesson/4910/
BpaIeHus
70 3amauu o Teme "Tena v MOBEPXHOCTH bubmmoreka [JOK
BpauieHus"
71 KonTponbnas pabora "Tena u bubmmnoreka HOK
MOBEPXHOCTHU BpaleHus"
http://geometry2006.naro
79 O6bém nmnuaapa. Teopema 06 00bEMe d.ru/Lessons/10-
OpsMOro HMINHApA 11/11/14c.pptx
bubnunorexa LIOK
Boruncienue 00EMOB T C ITOMOIIBIO http://geometry2006.naro
73 onpeaenéHHoro uurerpaita. Oobpém d.ru/Lessons/10-
KOHYca 11/11/16a.pptx
but6mmoreka [IOK
74 Inomaau 6OKOBOM M IMOJIHOM

IMMOBCPXHOCTHU KOHYCA

http://geometry2006.naro
d.ru/Lessons/10-



https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

75

76

77

78

79

CrepeoMeTprIeCcKue 3a/1a4H, CBI3aHHBIC
C BBIYHCIICHUEM 00BEMOB IIMIIMH]IPA,
KOHyca

[Ipuknanueie 3apa4un mo Teme "OO0bEMBI
Y TUIOIIAU TTOBEpXHOCTEH Teu"

O0OBEM 1m1apa 1 MIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [Inomans
cdepsl. CTepeoMeTprUECKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTo
ceKTopa

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wiomaneio ceprl. COOTHOIICHUS
MEXTy TUIOIIASIMU TIOBEPXHOCTEN U
00BbEMaMH MOTOOHBIX TEI

[TomoGHbBIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTprUieCcKHe 3a/1a4u, CBSI3AaHHBIE
C BBIYHCIICHHEM O0BEMOB TEN U
MJI0IIaIe TOBEPXHOCTEN

11/11/18a.pptx

bub6nmoreka [IOK

bubnuoreka [{OK

http://geometry2006.naro
d.ru/Lessons/10-

11/11/18a.pptx

bubnuoreka [{OK

http://geometry2006.naro
d.ru/Lessons/10-

11/11/17a.pptx

bu6nmorexa LIOK

http://geometry2006.naro
d.ru/Lessons/10-

11/11/17b.pptx

bubnunorexa LIOK



http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

80

KonTponbHas padora "[Tnomanm
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

bubnunoreka LIOK

81

82

83

JBM>KEHUS MPOCTPAaHCTBA.
OrobOpaxenus. [IBuxeHus: 1 paBEHCTBO
¢buryp. O6mme CBOCTBA NBHKEHUN
Buapl nBrkeHUi: mapauiebHbII
MEPEHOC, LIEHTPalIbHAs CAMMETPUS,
3epKalibHAs CAMMETPHS, IIOBOPOT BOKPYT
MPAMOM

[IpeoOpazoBanus nomoous. [psmas u
cdepa Ditnepa

bubnunorexa LIOK

bu6nmmorexa [IOK

bubnuoreka [{OK

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JBHXXCHUA

bubnunoreka LIOK

85

86

87

88

Kontponbnas padota "BekTops! B
npoctpaHcTae"”

Ob6o6maroiee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"ITapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

Ob6o6maromiee nosropenue 11 nonsTuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"BekTops! B mpocTpaHcTBe"”

Ob6o6maromiee noropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTHU3allis 3HAHUM:
"BekTops! B mpocTpaHcTBe"

bu6mmoteka IIOK

bu6nmorexa LIOK

bubnunorexa LIOK

bubnunorexa LIOK




89

Ob6o6maromee noropenue 11 nmonsTuit
1 MeTOJI0B Kypca reomerpuun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"O6BbeM MHOTOTpaHHHUKA"

bubnunoreka LIOK

90

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"O6beM MHOTOTpaHHUKa"

bubnunorexa LIOK

91

Ob6o6maromee mosropenue 11 moHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"ITnomaay MOBEpXHOCTH U 00BbEMBI
KpyTJbix Ten"

bubnunoreka LIOK

92

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

bubmmoteka IIOK

93

94

95

Wrorosas koHTposibHas paboTa

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpeHnue, 0600IIeHNE U
cUCTEeMaTH3aIlHs 3HAHUI

bu6mmoteka IIOK
but6mmorekxa [IOK

bubnunorexa LIOK

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

but6mmorexa [IOK

97

Hcropus pa3BUTHS CTEPEOMETPUH KaK

but6mmoreka [IOK




HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubnunorexa LIOK

99

Hcropus pasBUTHS CTEPEOMETPUH KAK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

bubnunoreka LIOK

100

101

102

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEpeOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bubmuoreka [IOK

bu6nmorexa LIOK

bubnunorexa LIOK






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

['eometpust. 10-11 kmaccel ( 6a30BbIi U podUIbHBIN ypoBeHb). AtanacsH JI.C.,

byty30B B.®. u 1p. ; uza. "lIpocsemienune"

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metonuueckue pekomennanuu. 10-11 kmaccesl (k yueonuky Atanacss JI. C. u

ap.)

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHETNhttp://www.fipi.ru/

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

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

[eometpuueckuii mopran http://www.neive.by.ru/

http://school-collection.edu.ru/


http://fcior.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
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