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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
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 yriyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINKCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

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

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXIECHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PyHKITMOHATBHONH TPAMOTHOCTH, PEICBAHTHOW TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TMOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacrlpeiensercs He TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYAIOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MpOTpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelIMBaromuecs: npsmele. [Ipu3Haku ckpemumBaromuxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpas’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpemMa O IMpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl 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.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI NUPaMHUIAa W IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue 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
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
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, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € 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| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
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 (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

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

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaau30BbIBATh COOCTBEHHBbIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM I pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUN  MEXIy MOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

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

JIeNIaTh BBIBOABI C HCIMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

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

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

OLICHUBATh HaEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
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, IMOLMOHAIBLHBIN 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 koniy 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 U 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
npoOJieMbl, 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
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



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

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILCHUS: [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 JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN 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
OINKCAaHHBIM 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 BPALICHUS;

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;

NPUMEHATH 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.
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4 Tena BpameHus

[Tnomaau moBEpXHOCTU U OOBEMBI
KPYIJIBIX TEIl

17

24

https://uchi.ru/
https://www.yaklass.ru/

https://www.geogebra.org/3d

https://uchi.ru/
https://www.yaklass.ru/

https://www.geogebra.org/3d
https://uchi.ru/
https://www.yaklass.ru/
https://www.geogebra.org/3d

6 JIBroKeHUs

https://uchi.ru/
https://www.yaklass.ru/

https://www.geogebra.org/3d

[ToBTOpeHue, 0600IEeHNE U
cHCTEMAaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

17

102

https://uchi.ru/
https://www.yaklass.ru/

https://www.geogebra.org/3d



https://uchi.ru/
https://www.yaklass.ru/
https://www.geogebra.org/3d
https://uchi.ru/
https://www.yaklass.ru/
https://www.geogebra.org/3d
https://uchi.ru/
https://www.yaklass.ru/
https://www.geogebra.org/3d
https://uchi.ru/
https://www.yaklass.ru/
https://www.geogebra.org/3d
https://uchi.ru/
https://www.yaklass.ru/
https://www.geogebra.org/3d
https://uchi.ru/
https://www.yaklass.ru/
https://www.geogebra.org/3d
https://uchi.ru/
https://www.yaklass.ru/
https://www.geogebra.org/3d




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHbIE
Hara uudgpoBbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, IapaJlJIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[ToHsATHS cTepeoMeTpHUH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, IapaJlJIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://www.geogebra.org/3d

[ToHsATHS: TIepeceKaroIuecs
IUIOCKOCTH, MTEPECEKAIOIIHECs
npsiMasi ¥ MI0CKOCTb;
HOJIYTIPOCTPAHCTBO

[TonsTHs: MEepecekaronecs
IUIOCKOCTH, NI€PECEKAIOINECS
npsiMasi ¥ MI0CKOCTB;
HOJTYTIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCcyIecTBYIOIINUX OObEKTOB

https://www.geogebra.org/3d

https://www.geogebra.org/3d
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MHororpanHuKH, H300paKeHIe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOMNUX 00BEKTOB

10

11

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
MPSIMBIX U IIJIOCKOCTEH B
npoctpancte. O603HaUCHUS
MPSIMBIX | IJIOCKOCTEH

N3o0paxeHne ce4eHni MupamMuibl,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHust MoJIy4YeHHbIX
mockocrei. Packpammysanue
MIOCTPOCHHBIX CEUYCHHI Pa3HBIMH
[[BETaMU

N300pakeHne ceueHni mupaMuibl,
KyOa ¥ MpHU3Mbl, KOTOPbIE IPOXOJAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mockocreil. PackpammBanue
MMOCTPOCHHBIX CeueHUit pa3sHbIMU
OBE€TaMH

https://www.geogebra.org/3d

https://www.geogebra.org/3d

https://www.geogebra.org/3d

https://www.geogebra.org/3d

12

N3o06paxeHne cedeHnit mupamMuibl,
Ky0a 1 mpU3Mbl, KOTOpPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue

https://uchi.ru/
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MePECCUCHUS TTOJTYUCHHBIX
IJI0CKOCTe. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaAMU

13

14

N306pakenue ceueHni nupaMuibl,
Ky0a ¥ MPU3MBbl, KOTOPBIE TPOXOJSAT
yepe3 ux péopa. M3obpaxenue
nepeceueHHsl MOJTyYSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

Merton cie 0B I MOCTPOSHUS
CEeUEeHNN

https://www.yaklass.ru/

15

Meropn cie0B i1 MOCTPOEHUS
ceueHuii. CBoMCTBa nepeceveHuit
IPSIMBIX U IJIOCKOCTEN

https://www.geogebra.org/3d

16

17

18

19

Mertoa cienoB Ui HOCTPOSHHUS
ceueHuii. CBolCTBa nepecevyeHuit
MPSIMBIX U IIJIOCKOCTEMN

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha péOpax.
Coznianue BBIHOCHBIX YepTexel 1
3aIMCh MAroB MIOCTPOCHUS

[Toctpoenue cedenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aITUCh IIAroB MOCTPOCHUS

[Toctpoenue cedenuii B mupamuse,
KyOe 1o TpéM ToukaM Ha péOpax.

https://www.geogebra.org/3d

https://www.geogebra.org/3d
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Coztanue BBIHOCHBIX UepTexel U
3aIKCh IIAroB MOCTPOCHHUS

20

ITocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEbpax.
Coztanue BIHOCHBIX YepTekel U
3aIUCh IIaroB IMMOCTPOCHUS

https://www.geogebra.org/3d

21

22

23

[ToBTOpenue mianumerpun: Teopema
0 MPONOPLHUOHAIBHBIX OTpE3KaXx.
[MomoOue TpeyrobHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
pa3BUTHSA TJITAHUMETPUHU U
CTEpEOMETPUH

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

https://uchi.ru/

https://www.yaklass.ru/

24

25

B3anMHOE pacnioniokeHUe NpsIMbIX B
npocrtpancTse. CKkpemmBarommecs
npsimble. [Ipusnaku
CKPEIIMBAIOIINXCS PSIMBIX.
[TapanienpHble MpsIMBIE B
IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSAMOM
napajujleJIbHON TaHHOHU IIPSIMOH,
IPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIlel Ha
JlaHHOM mpsimMoi. Jlemma o
NepecedeHNH MapalIeIbHbIX MPSIMBIX

https://www.geogebra.org/3d
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ITIJIOCKOCTBIO

26

27

28

29

30

31

32

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeIbHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS TIPAMBIX

[TapaenpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M3o0paxenue
pasHbBIX (GUTYp B MapauIeIbHON
MPOEKIUU

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSMBIMU

3agauu Ha J0Ka3aTeNbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PacIroI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapaIeNbHOCTh MPSAMOUN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
NapajieIbHOCTH NPSIMOU U
m1ockoct. CBOKCTBA
MapaJuIEIbHOCTH NPSIMOU U
IUIOCKOCTH

I'eomeTrpuueckue 3agaun Ha
BBIUNCJIEHHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C N1APAJIJIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

HOCTpOCHI/IC CCUCHUS, TPOXOAAICTO

https://www.geogebra.org/3d

https://www.geogebra.org/3d

https://www.geogebra.org/3d

https://uchi.ru/

https://www.geogebra.org/3d
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yepe3 JaHHYIO0 IPSIMYIO Ha YepTexe U
MapajuieIbHOTO IPYrod MpsSMOi.
Pacuér orHOmICHU I

33

[TapannensHas npoekuus,
MPUMEHEHHUE JJIs TOCTPOCHUS
ceueHHi KyOa U mapasuiesenuIeaa.
CBolicTBa napauiesnenunena u
MPU3MBI

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky nmapanienbHOCTH JBYX
IJIOCKOCTEM

https://www.geogebra.org/3d

35

Teopema 0 napajIenbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TaHHOW MIIOCKOCTH
U CIIEACTBUS U3 HEE

36

CBoiicTBa napayyieabHbIX
IUIOCKOCTEH: 0 mapauieIbHOCTH
MMPAMBIX IIEPECCUCHUSA ITPU
MIEPECEYCHU N IBYX Mapajlie/IbHbIX
MJIOCKOCTEN TpEeTher

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHbIX IPSIMBbIX,
3aKIIFOYEHHBIX MEXIY
napauIeIbHBIMU IJIOCKOCTSIMU; O
NIEPECEUEHUH NTPSIMOU C ABYMS
NapauIeIbHBIMU IIJIOCKOCTSIMU

https://www.geogebra.org/3d

38

[ToBTOpenue: Teopema Iludaropa na
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IIJIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napasuiesenumneia

https://www.yaklass.ru/

41

Brrurcnenue IMH OTPE3KOB B KyOe
Y MIPSIMOYTOJILHOM TapaljIeIIeuIIe e

42

43

44

45

[TepnieHIUKYIAPHOCTD NPSAMON U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

[lepneHAUKyYISIPHOCTD MPSAMOM U
miockoctH. [Ipu3Hak
NEePIEHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHAUKYIISIPHON
K IIJIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

https://www.geogebra.org/3d

https://www.geogebra.org/3d

46

[I;mockocTH U nepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

48

[lepnenauKysip ¥ HaKJIOHHAsA.
[TocTpoenue neprneHANKyIsIpa U3
TOYKHU Ha IPAMYIO

[leprienauKynsap 1 HaKIOHHASL.

https://www.geogebra.org/3d
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[TocTpoeHue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO

49

50

Teopema 0 TpEX NepHeHAUKYIIPaAx
(mpsiMast 1 oOpatHas)
Teopema o TpEXx nepneHaAnKyIsIpax
(mpsimast 1 oOpaTHas)

https://www.geogebra.org/3d

51

Yron mexay CKpeluBaroUMUCS
IPSIMBIMU

https://www.yaklass.ru/

52

53

[Tonck neprneHauKyIsapHBIX MPSAMBIX
C IOMOILBIO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

OpTtoroHanbHOE TPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii kyba, IpU3Mbl,
IIPaBUJIbHOM IIMPAMM/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIUH

https://www.geogebra.org/3d

55

56

57

58

[TocTpoenue ceuenuii kyba, MpU3Mbl,
IIPaBUIILHON MUPAMU/IBI C IOMOIIBIO
OPTOTOHAJILHON IPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTn cummerpuil B
MHOTI'OIrpaHHHUKax

[Tpu3Hak nepneHIuKyJIIpHOCTH
IPSIMOM M TNIOCKOCTH KaK CIIEACTBHE
CUMMETpUHU

HpaBI/IJ'HJHLIC MHOT'OI'paHHUKH.

Pacuér paccTosgHMI OT TOYKH 10
IIJIOCKOCTH

https://uchi.ru/
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59

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér pacctostHuii OT TOUKHU 10
ILIOCKOCTH

https://www.geogebra.org/3d

60

Crioco0bl OIyCTHTD
NEPIEHIUKYIISAPBL: CHMMETPHUS, CIBUT
TOYKU 110 NapaJuIeIbHON IIPAMOMN

61

62

Casur 1o HenapasuieJIbHON IPSMOH,
U3MEHEHUE PACCTOSHUM

KoHnTtposnbHas padora "B3auMHoe

pacmoIoKeHUe MPSMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://www.yaklass.ru/

63

[ToBTOpEHME: Yyroy Mexay NpsSMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

https://uchi.ru/

65

66

67

I'eomeTpuueckue MeToabl
BBIYHCIICHUSI YTJIa MKy TPSIMBIMU B
MHOTOTPaHHHUKAX

JIByrpansslii yroa. CBoiCTBO
JMHENHBIX YTJIOB IBYTPAaHHOTO yria
[lepnieHiMKyISIpHBIE MIIIOCKOCTH.
CBolicTBa B3aUMHO
NEPIEHIUKYIISPHBIX TIOCKOCTEN

https://www.yaklass.ru/

68

[Ipu3Hak nepneH uKyIIpHOCTH
IJIOCKOCTEM; TeOpeMa O MpsMOMN
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[IEPECEUECHUS IBYX IIJIOCKOCTEN
NEePIEeHIUKYISIPHBIX TPETheil
IJIOCKOCTH

69

[IpssMOYyTOIBHBIN NapauIeICUIIC T,
KyO; U3MepeHusi, CBOCTBa
IPAMOYT'OJIBHOTO IIapajuIeIeIuIe1a

70

71

72

Teopema o AuaroHayu
MPSMOYTOJIBHOTO TTapajulesienuIie1a
U CIICACTBHUE U3 HEeé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaTHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PacCIIOJIOKCHUEM IIPAMBIX U
IIJIOCKOCTH

HOBTOpeHI/IeZ CKPCIIUBAIOIINECCA
MMpsAMBIC, ITApaJJICIIbHBIC IIJIOCKOCTH B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

https://www.yaklass.ru/

73

74

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPAMBIX,
PacCTOSIHUE MEXKIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYAITHSIX

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCTodHHUC OT HpﬂMOﬁ 0
IIJIOCKOCTH

https://uchi.ru/

75

Brluncnenue paccTosHUN MEXTy
CKPELIMBAOIINMHUCS IPSIMBIMHU C
ITOMOILBIO IEPIEHIUKYIIIPHON
IIJIOCKOCTH



https://www.yaklass.ru/
https://uchi.ru/

TpéxrpaHHslil yroj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX yrioB. Teopema

76
[Tucdaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOIO yria
77 DeMeHTHI chepruiecKoil reOMeTpuu: https://www.vaklass.ru/
reoJIe3NYECKUE JINHNUU Ha 3emiie
78 KoHnTtposnbHas padota "Y1ibl u
paccrosiHus"
79 CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro 3JeMeHThI"
80 Hipavitza. BIAer mHpasu. https://www.geogebra.org/3d
[IpaBunbHas nupamua
81 Hpuswa. llpamast it raiiontas https://www.geogebra.org/3d
npusMmel. [IpaBunbHas npusma
[Tpsimoit mapasienenunen,
82 IIPSIMOYTOJIBHBIN MapajlIeNenuIe],
KyO
83 BrImyKITble MHOTOTPaHHUKH.
Teopema Ditnepa
BrImyKITble MHOTOTPaHHUKH.
84 Teopema Ditnepa. [IpaBuibHBIC U https://www.yaklass.ru/
MOJIyTIPaBUJIbHbIE MHOTOTPAaHHUKHU
85 KonTponbnas pabota
"MHororpanHukm"
86 [TonsiTve BeKTOpa Ha MJIOCKOCTH U B
IIPOCTPAHCTBE
87 CymMa BEKTOpOB
88 Pa3nocTh BekTOpOB
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89 [IpaBwuiio mapannenenunena 0 0

90 YMHOXEHHE BEKTOpa Ha YHCIIO 0 0
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1 0 0 https://www.geogebra.org/3d
TUIOCKOCTH

92 CkansipHoe mpou3BeACHUE 1 0 0

93 Beruucnienue yriia Mexy BEKTOpaMH 1 0 0
B IIPOCTPAHCTBE

94 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1 0 0 https://www.yaklass.ru/

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0

97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 0 0

08 0606IEIGHI/IC A CUCTEMATU3ALMs 1 0 0
3HAHUH

99 O6O6HjeHHe 1 eucTeMathsatit 1 0 0 https://www.yaklass.ru/
3HAHHH

100 HToroBas KOHTpoOJIbHAsA paboTa 0

101 Hrorosas KoHTpOJIbHAS paboTa 0

102 O606IEI€HI/IC U CHCTEeMaTHu3allus 1 0 0
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[ToBTOopenue TeMbl "KooparHaTel
1 BEKTOpA Ha IJIOCKOCTH U B 1 0 0
npocrpaHcrae”
5 [ToBTrOopenue Temsl "CkansipHoe 1 0 0
MPOU3BEICHUE BEKTOPOB"
[ToBTOpeHue Tems! "Borunicienue
3 yriia MeXy BEKTOPaMH B 1 0 0 https://www.yaklass.ru/
npocrpaHcrae”
[ToBTOpeHue TeMbl "YpaBHeHHE
4 MPSIMOHA, TPOXOIAIIEH Yepe3 1Be 1 0 0
TOYKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 0 0
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
YpaBHEHHE MIOCKOCTH, HOpMaJlb
6 P > HOP ’ 1 0 0 https://www.yaklass.ru/
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe mpou3BeneHne 1 0 0
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 0 0
MIPOrpaMMUPOBAHHE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1 0 0
MIPOrpaMMUpPOBaHHE
AHaIUTUYECKHE METO/IbI pacuéTa
10 P 1 0 0

yIila MeXIy NMPSMBIMHU B



https://www.yaklass.ru/
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MHOTI'OrpaHHUKax

11

12

AHanuTuyeckue MEeTobl pacuéra
yria MeXJy IJIOCKOCTSMU B
MHOT'OTpaHHUKAX

®dopmysa pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPAWHATAX

https://www.yaklass.ru/

https://www.geogebra.org/3d

13

Haxoxnenne paccTossHUM OT TOUKHU
710 TJIOCKOCTH B KyOe

14

15

16

Haxoxnenne paccTossHUM OT TOUKH
J10 TUIOCKOCTH B ITPaBUJIbHOMN
UpamMu/ie

KonTponbnas pabota
"AHanuTuyeckas reomeTpus”

CeueHust MHOTOI'PaHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKHU

https://www.yaklass.ru/

17

18

19

CeueHus MHOT'OTPpaHHUKOB: MCTOQ
CJI€10B

Ceuenns MHOT'OI'PpaHHUKOB:
CTaHAApPTHBIC IINIOCKOCTH,
MEPECCUCHUS MPAMBIX U IIOCKOCTEH

HapaJ'IJ'IeJ'ILHLIe IpsAMBIC U
IINIOCKOCTH: TTapaJlJICJIbHBIC CCUCHUSA

https://www.geogebra.org/3d

https://www.yaklass.ru/

20

21

22

[TapamienpHbIe IpsIMBIE U
IJTOCKOCTH: Pac4€T OTHOLIECHHI

HapaJ'IJ'IeJ'ILHLIC IIpsAMBIC U
IIOCKOCTH: YTJIBI MCKIY
CKpCHIUBAOIIUMHUCS ITPAMBIMU

[leprienAuKyNApHBIE IPSIMBIE U
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IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

[lepnieHIuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
HEPIICHIUKYIIApax

https://www.yaklass.ru/

24

25

26

[lepnenquKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHUKAX

[ToBTOpEHHE: MIIOIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
TIomaaen, COOOpakeHHs O00MS
[ToBTOpEHHE: MIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopaxeHust moaoous

https://uchi.ru/

https://uchi.ru/
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[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous
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IImomann ceuenuit
MHOTOTPaHHUKOB: TUTOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

https://www.yaklass.ru/
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IImomann ceuenunii
MHOTOTPaHHUKOB: TUTOIIIA I
MMOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US

https://www.yaklass.ru/
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Konrponsnas padora "[loBropenue:
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MHOT'OTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"
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O05BéM Tenra. O0beM
MPSIMOYTOJIBHOTO MapasuIeyIenuIeia

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPHCEKIUH yIiia

https://uchi.ru/
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CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyeuIe/ia
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[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapajuIeyenuie/ia

https://uchi.ru/
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OO6BbEM TIPSIMOI TTPU3MBI
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB
MIPSAAMOY IIPU3MBI

https://www.yaklass.ru/

37

38

39

40

[TpuknaaHble 3aa9M, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

Brruncnenme o0b€MOB Tel ¢
TIOMOIIBIO OITPENEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
TIPU3MBI

Brrunciienne 006EMOB TEI C
MIOMOIIIBIO ONPEIEAEHHOTO
uHTerpaa. O0bEM TUpaMuIbl
dopmyna 06bEMa MUPaAMUIBL.
OTtHoleHNEe 00bEMOB TUPAMU] C
OOIIKM YTTIOM

https://www.yaklass.ru/
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®opmyna 00bEMa MUPaAMHUIBL.
OTHoleHNnEe 00BEMOB TUPAMHU]T C
00IIUM yTIIOM
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CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHOM
MIPU3MBI
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CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/IBI

HpI/IKJ'IaI[HHe 3aJa4iu I10 TCMC

"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKJIIOHHOHN TIPU3MBbI

https://www.yaklass.ru/
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[IpukiiagHeie 3aga4u 110 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM TTHPAMUIBI
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[Tpumenenne 00bEMOB. Brruncienue

PacCTOSIHUS 10 TUIOCKOCTH
KonrtponbHas padora "O0béM
MHOIOrpaHHHUKa"
[ummaapudeckast TOBEPXHOCTb,
o0pa3yolne UIHHIPHIECKOM
MOBEPXHOCTHU

https://www.yaklass.ru/

https://www.geogebra.org/3d
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Hunuaap. [Ipsamoii kpyroBoi
nunuHAp. [lnomane noBepxHoCTH
LWIMHIpa

50
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Konnueckas noBEpXHOCTB,
oOpa3zyromne KOHHIeCKOU
noBepxHocTu. Konyc

Ceuenue KoHycCa MJIOCKOCTHIO,

https://www.geogebra.org/3d
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MapaIeIbHOM IIJIOCKOCTH
OCHOBaHUs

52

53

Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTU KOHYyCa

https://www.geogebra.org/3d

https://www.yaklass.ru/
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[Tnomans 60KOBOI MOBEPXHOCTH U
HOJTHOM IMOBEPXHOCTH KOHYCa
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CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUM HUINHAPA,
KOHYyCa
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CrepeoMeTrpuuecKkue 3aaun Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUHN HUIMHAPA,
KOHYCa

HpI/IKJIa,I[HLIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKJ'IaJlHI)IG 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://www.yaklass.ru/
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60

61

Cdepa u map

Ilepeceuenue cepsl 1 mapa ¢
iockocteio. Kacanue mapa u
cdepbl IOCKOCThI0. Bua u
n300paxkeHue mapa
Ilepeceuenue ceps! U mapa ¢
iockocteio. Kacanue mapa u
cdepbl MIoCKOCThI0. Bua u

https://www.geogebra.org/3d
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n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans cheps
U e€ yacTen

CummMmetpus cdepsl U mapa

https://uchi.ru/
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CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO
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68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIE TOI00MS

Pazauunbie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOTPAaHHUKOB

https://uchi.ru/
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3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"
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71

3agaun o teMe "Tena u
ITOBEPXHOCTH BpauieHus"

Kontponbhas padora "Tena u
MOBEPXHOCTHU BpauieHus"

https://www.yaklass.ru/
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O6vem mumHapa. Teopema 00
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00BEME MPSAMOTO MIITUHIPA

73

74

Brruncienue 00EMOB TeI C
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bpéM KoHyca
IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa

https://www.yaklass.ru/
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CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
WIMHAPA, KOHYCca
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[IpukiiagHeie 3aga4u 10 TEME

"OOBEMBI U IUIOMIAIN TTOBEPXHOCTEH

Ter"

77

OO0BEM miapa u IapoBOTO CEKTOPA.
Teopema 06 00béme trapa. [Lnomans
cdepsl. CTepeoMeTprUSCKHE 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1Iapa, mapoBOro CerMeHTa U
IIIAPOBOTO CEKTOpa

78

[IpukiiagHele 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TI1apa U TJIOMIAIBI0 CPEPHI.
CoOOTHOIICHUS MEXKTY TUTOIIAISTMHU
MOBEPXHOCTEN U 00bEMaMU
MO00HBIX TET

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCIEHUEM 00bEMOB
TeJ U MJIOIAa/Iel TOBEPXHOCTEN

https://www.yaklass.ru/
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KonTponbras pabora "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX

TEI

81

JIBH>KEHUS POCTPAHCTBA.
OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO (puryp. ObmHMe cBolicTBa
JIBUKCHUHU

https://www.geogebra.org/3d

82

Buapl 1BukeHMI: napaieIbHbIN
MEPEHOC, LEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

83

84

[IpeobpazoBanus nomoous. [Ipsmas
u cdepa Ditnepa

['eomerpuueckue 3aaun Ha
MPUMEHCHHE JIBHIKCHHUS

https://www.yaklass.ru/
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Kontponbnas padota "Bektops! B
npocrpaHcree”

86

O6o06maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[lapanienbHOCTh MPSAMBIX U
MJIOCKOCTEH B pocTpaHCcTBe"

https://www.yaklass.ru/

87

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3aIus 3HaHui: "BexTopsl
B ITpoCTpaHcTBE"
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89

90

91

92

93

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTtemaTusanus 3HaHuil: "BekTopbl
B MpocTpaHcTre"

Oo6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOTOIpaHHUKa"

O6o6miaromee nmosTopenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOTOIpaHHUKa"

O6o6miaromee nmosTopenue 11
MOHATUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIIBIX

Ten"

Oo6o06maromiee nosropenue 11
MOHATUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
cucreMaru3zanuus 3Hanuii: "Ilnomanu
MTOBEPXHOCTH M O0BEMBI KPYTIIBIX

n

TEI

Hrorosas KOHTPOJIbHAsA pa60Ta

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

94

WroroBas koHTposibHAs paboTa
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95

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU

96

Hcropus pasBUTHS CTEPEOMETPUM
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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101

102

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BuUTHS CTEpEOMETPUHI
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEpEOMETPUHI
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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