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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTapHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aa4, YMEHME BBIIBUIaTb M OINPOBEPrarb TIHUIIOTE3bl HEIOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs mpH
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTIO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe ~ yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pElIeHUS 3a/1ay;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOopHil, (pOpMHUpPOBAHUE TMOHHWMAHUS POJIM AKCHUOMATHKU IpU
IIPOBEICHUHU PACCYKICHUN;

¢bopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUsi UX MPUMEHSATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeJbCTB  IPHU



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HAaBaTEIbHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUSX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMI», PEICBAHTHBIMU T€OMETPUHM Ha YIiyOJIEHHOM YpOBHE OOY4YCHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUICCKUMH TTOHATHSIMH ¥ HABBIKAMH ITOCJICIOBATEIBLHO M IMMOCTYATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumnanuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TMPOJOIKEHUIO H3YyYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npoeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlieiIbHbIE
IIPSAMBIE B IPOCTPAHCTBE, AapAJLIECIBHOCTD TPEX NPSAMBIX, IAPAIICIIBHOCTD IIPSAMOU
u 1iockoctd. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISAPHOCTD NPSIMOMN U IUNIOCKOCTH: NEPIEHAUKYIISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  INEPHEHAUMKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTrpaHHbII U MHOTOTPAHHBIE YIJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPaAMUJIBI,
TeopemMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHMMETPHUS NPABUIBHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHAapHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHMH BEKTOpa II0 TPEM
HEKOMILUIaHApHbIM ~ BekTOopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTON MeExXay BeKTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromme TMoBepxHocTed. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUPaMuUIbl U KoHyca. OOBEM IIapa u 1mapoBOTro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsATHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS 11apa, METObl MOCTPOCHUS
CEUEHUI: METOJ CJIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Onepaudu Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmoyronbHas
cucTteMa KoopauHat B nmpoctpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. BuIbl JBWXEHUN: MapajulebHBIM MEpEeHoC,
LCHTpaJIbHAsT CUMMETpPHS, 3€pKaIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMeHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(YyHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOALIEMY POCCUMCKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur u pearn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TLIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pemieHus 3amad B 00J1acTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW TMPAKTUKH, ITOHWMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TIO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATUSAMH, (DOpMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh cMmoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJIEJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBath ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHNE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOIEHUS,  WCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
IPEJINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uH(popManuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
HedsiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXKICHUA C CYXXIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara pEeleHUs
MaTeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILIECTBA KOMAHAHOW W MHANBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (opMax paboThl (00CyXIeHMsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYrMMH YJIE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpUPOBATH OCHOBHBIMU TIOHSTHSIMU CTEPEOMETPUH  TIPHU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PELICHUU
F€OMETPUYECKHX 3a]1ay;

e KJTaCCU(UIIUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIrJaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPAMOU U
MJI0CKOCTHIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBIN Napajuienenunen, Kyo);

e KJIacCU(UUMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(PUKALUY;

¢ CBOOOJHO  ONEpUpOBaTh  IOHATHUSIMHU, CBSI3aHHBIMM C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOMTb CEYEHHsI MHOTOTPAaHHUKOB pPa3jIM4YHBIMA METOAAMH, BBIINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (ITpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIIIOJIHATH ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLIEHUUW U
HAXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, NPUMEHSSI W3BECTHBIE METO[bI
IIPU PELICHUM MAaTEMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;

e U3BJIEKATh, MpPE0oOpPa3OBBIBATH M HHTEPIPETHPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKe: CpPaBHUBATh U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIE MOHSTHUS B
npolecce TIOMCKAa pEelIeHUusT MaTeMaThyecku  CcQOopMyIHpPOBAHHOMN
npo0JieMbl, MOJIEIUPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, peliarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJTUYHH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TECOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OIEPUPOBATH TOHSATHUSMH, CBA3AHHBIMH C MHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBIACHATH CIOCOOBI
MOJIyYCHHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJa BpalleHus (IIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYESHHsI TEJ BpaICHHS;

e KJIaCCU(UIIMPOBATh B3AUMHOE PACIOJIOKEHHE CPEPhl U MIOCKOCTH;

e BBIUHUCIISITh BEJIMYMHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OINKMCaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
IMOTOOHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MNpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pELIATh F€OMETPUYECKHUE 3a1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM OT TOUYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHUI;

¢ BHIIIOJIHATh M300paKEHUST MHOTOIPAaHHUKOB U TEJl BpalleHHs Npu
[apaJJICIbHOM  IIEPEHOCE, LEHTPAIBHOM CHUMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3oBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUsS ILMIUHJIpa
(mapaJuienbHO U NEPHEHAUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO U MPOXOSAIIME YEPE3 BEPILINHY ), CEUEHUS 11apa;

* HCNOJB30BATh METOABl IIOCTPOCHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



¢ TOKA3bIBATh TEOMETPUICCKUE YTBEPIKICHUS;

o IPUMEHATh TEOMETPUYECKHE (AKTBI I PEIICHUS CTEPEOMETPUUYCCKUX
3a7a4, TPENOIAraloIlnX HECKOJIbKO IIAroB pPEIICHHs, €CIH YCIOBUS
NPUMEHCHHUS 33JIaHbI B SBHOM M HESIBHOU (opMe;

epelllaTh 3aJla4d Ha JOKa3aTeIbCTBO MATEMATHUYCCKUX OTHOIICHUH U
HaXO0XJICHUE TEOMETPUICCKUX BEITUUHH;

o IPUMEHATH MPOTPAMMHBIC CpPEICTBA W AJICKTPOHHO-KOMMYHHKAITMOHHBIC
CHCTEMBI TIPU PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

o IPUMEHSTH MOJIyUYCHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBATH, aHAIU3UPOBATH
U OIICHMBATh pCAJbHbIC CHUTyallMH, NPUMCHATh H3yYCHHBIC MOHSITHUS,
TEOPEMBbI, CBOWCTBa B IIPOIECCE IIOMCKA PEIICHUS MaTeMaTHUYCCKH
chOpMYIUPOBAHHONW TPOOJIEMBI, MOJCIHPOBATh PEabHBIC CHUTYyallid Ha
SI3BIKE TEOMETPHH, UCCIIEZIOBATh TIOCTPOSHHBIC MOJICIIN C UCITOJIb30BAaHUEM
TCOMETPUUYECKUX TIOHATHHA W TEopeM, ammapara aireOpbl, pemarh
NPAKTHYCCKHE 3ajaud, CBSI3aHHBIC C HAXOXJICHHEM TIEeOMETPUYCCKUX
BCJIMYNH;

e IMETh TMPEJACTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHSA TCOMETPUH Kak
COCTaBHOM YacTH PyHJaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 https://myschool.edu.ru/
B3anMHoe pacnionoxxeHue npsmbIx B
2 6 1 https://myschool.edu.ru/
MPOCTPAHCTBE
[TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B
3 P P 8 https://myschool.edu.ru/
MIPOCTPAHCTBE
[lepneHUKYISIPHOCTD MPSMBIX U
4 PICHA Vy p p 25 https://myschool.edu.ru/
IJTOCKOCTEMN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUSA 16 1 https://myschool.edu.ru/
MHOrorpaHHuKu 7 1 https://myschool.edu.ru/
BexkTops! B mpocTpaHcTBE 12 https://myschool.edu.ru/
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIlUs
8 P B B 5 2 https://myschool.edu.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 AHanmuTU4YECKast TEOMETPHS 15 1 https://myschool.edu.ru/
I1 06006

2 OBTOPEHHE, 000 meHI:Ie " 15 1 https://myschool.edu.ru/
CUCTEeMaTH3alusl 3HAaHUH

3 O0BEéM MHOTOTPAaHHUKA 17 1 https://myschool.edu.ru/

4 Tena BpameHus 24 1 https://myschool.edu.ru/
[Tno 0bé

5 THA/HL TIOBCPXHOCTH 1 GOBEMEH 9 1 https://myschool.edu.ru/
KPYTJbIX TEJ

6 JBro>xeHus 5 1 https://myschool.edu.ru/
IToBTOpeHue, 0600IIIEHNE U

7 P = . 17 2 https://myschool.edu.ru/
CUCTEMaTHU3als 3HAaHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KosnuecTBo yacos DJIEeKTPOHHbIE
Ne ara uppossie
n/n Tema ypoka Bcero Kontpoapupie  Tpakruteckue fllsyqennﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
OcHoBHbIE NpaBUiIa U300paKEHUS HA
1 PUCYHKE IIIOCKOCTH, MapajuIeIbHbIX 1 https://myschool.edu.ru/
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonATHS cTepeomMeTpun: TOUKA, IpsMasd,
IJIOCKOCTh, MPOCcTpaHCcTBO. OCHOBHbIE
2 MpaBujIa N300paKEHUsI HA PUCYHKE 1 https://myschool.edu.ru/
IJIOCKOCTH, MapaJIEIbHbBIX IPSAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonATHs: nepecekaromumecs MI0CKOCTH,
3 repecekarouecs npsamas v miI0CKOCTb; 1 https://myschool.edu.ru/
MOIYIIPOCTPAHCTBO
ITonsATHA: IEepeceKaronuecs II0CKOCTH,
4 IepeceKaroIuecs npsamas 1 MmiIoCKOCTh; 1 https://myschool.edu.ru/
MIOJIYIIPOCTPAHCTBO
MHororpaHHuKH, H300pakeHne
5 IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1 https://myschool.edu.ru/
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHuKH, H300pakeHne
6 IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1 https://myschool.edu.ru/
HECYIIECTBYIOMINUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHUH U TIEPBHIC 1 https://myschool.edu.ru/




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIEICTBUSA U3 HUX

https://myschool.edu.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

https://myschool.edu.ru/

10

N306paxkenue ceueHuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPBIE IIPOXOIAT YEPEe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMU IIBETAMH

https://myschool.edu.ru/

11

N306paxkenune ceueHuit nupamuibl, kKyoa
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBaHyie NOCTPOCHHBIX CEUEHHUH
pa3sHBIMU LIBETaMH

https://myschool.edu.ru/

12

N3o06paxkenune ceueHuit nupamuibl, kyoa
Y NIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pEbpa. N3o0paskeHue nepecedeHus
TIOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETAMH

https://myschool.edu.ru/

13

N300paxeHune cedeHuit nmupamuibl, kyoa
U TIPU3MBI, KOTOPBIE TPOXOAT Yepe3 UX
pébpa. M3o0pakeHue nepecedeHus
IIOJIY4EHHBIX IIJIOCKOCTEH.

https://myschool.edu.ru/




14

PackpanivBanue nocTpOEHHbBIX CEYEHUN
pa3HBIMU LIBETAMU

Merton ciaenoB Uil TOCTPOCHUS CEUCHMI

https://myschool.edu.ru/

15

16

17

18

19

MertoJ cie10B AJIs TOCTPOESHUS
ceueHuii. CBOMCTBA nepecedeHuit
IPSIMBIX U IJIOCKOCTEN

Merton cieoB Ui HOCTPOCHHUS
ceueHuil. CBOMCTBA nepecevyeHuit
IPSIMBIX U IJIOCKOCTEN

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUSA

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIHUCh LIaroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

20

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

https://myschool.edu.ru/

21

[ToBTOpenne mnanumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTroJIbHUKOB

https://myschool.edu.ru/




22

23

24

25

26

[ToBTOpenue mianumerpun: Teopema
Memnenas. Pacuersl B ceueHUAX HA
BBIHOCHBIX 4epTrexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U CTEPEOMETPUU

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacniosiokeHue NpsIMbIX B
npocrpancTse. CkpemyBarommecs
npsMele. [Ipu3Haky ckpenmBaromuxcs
npsambix. [TapannensHble npsmble B
IPOCTPaHCTBE

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOM NapaljieIbHON
JIAHHOM TIIPSIMOM, INPOXOAIIECH Uepes
TOYKY IIPOCTPAHCTBA U HE JIeXKAIICH Ha
JlaHHOM mpsiMoi. JIeMMa o nepeceuenun
MapaJUIEIbHBIX MPSAMBIX INTIOCKOCTHIO
[TapamiensHOCTB TpeX NpsiMbIX. Teopema

0 TpEX MapaJuleibHbIX NpsAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

27

[TapannenbHOE TPOEKTHUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJLJIEILHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

https://myschool.edu.ru/

28

[{eHTpanbHas npoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXY NPSIMbIMHU

https://myschool.edu.ru/

29

3agaun Ha TOKa3aTeIbLCTBO U
HCCIIe0BaHuE, CBA3AaHHBIC C

https://myschool.edu.ru/




30

31

32

pAcIIOI0KEHUEM IIPSAMBIX B
IIPOCTPAHCTBE

[ToHsTHS: MapalIeIbHOCTh NMPIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTU MPSIMOU U TNIOCKOCTH.
CaBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

FGOMeTpI/I‘ICCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
1 J0Ka3aTCiabCTBO, CBA3aHHBIC C
MapaiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B IMpOCTPAHCTBEC

[TocTpoenue ceueHus, MPOXOAAIIETO
yepe3 JaHHYIO NIPSAMYIO Ha YEPTEXE U
NapajuieJIbHOTO APYrou npsamon. Pacyér
OTHOLLEHUN

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

33

[TapannenpHast npoeKUUsl, IPUMEHEHHE
JUISI IOCTPOEHUSI CEYEHUH KyOa U
napayutenenunena. CpoicTsa
napajuleJIenuNe1a U IpU3Mbl

https://myschool.edu.ru/

34

[Tapannensuble muockoctu. [lpusHaku
MapajuIeIbHOCTU JBYX TIOCKOCTEH

https://myschool.edu.ru/

35

TeopeMa 0 napayIeNbHOCTH U
€JMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAJICKALTYIO TAHHOW INTIOCKOCTH U
CIIEICTBUS U3 HEE

https://myschool.edu.ru/

36

CBolicTBa napajuieabHbIX INIOCKOCTEN: O
HapayIeIbHOCTH MPSAMBIX [IEPECEUECHUS
IPY NEPEeCeUeHUH ABYX MapalieNbHbIX

https://myschool.edu.ru/




37

38

MIJIOCKOCTEH TpeThe

CaolicTBa napauieabHbIX MIOCKOCTEH:
00 oTpe3Kax napajselbHbIX MPSIMbIX,
3aKIIIOYEHHBIX MEX/1y NapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH NPSMOM C
JBYMs IapaJlIeNIbHbIMU TIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa na
IIOCKOCTH

https://myschool.edu.ru/

https://myschool.edu.ru/

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 PSIMOYT'0JILHOTO
napajenenunesa

Brruncnenue TMH OTPE3KOB B Ky0Oe U
IPSIMOYTOJIBHOM MapajuleeNuIe e

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

42

[IeprieHIUKYIAPHOCTD NPAMON U
mockocTy. [Ipru3nak
NEPNEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

https://myschool.edu.ru/

43

44

45

IlepneH AUKYIAPHOCTD MPAMON U
miockoctH. [Ipru3Hak
NEePHEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHINKYIISIPHOMN K IJIOCKOCTH

[ImockocTH U NEPHEeHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




46

47

[110CcKOCTH U EPHEHIUKYISIPHbIE UM
IpsIMbIe B MHOTOTPAaHHHUKAX

[leprieHquKyNIAp ¥ HAKIOHHASL.

[TocTpoeHue neprneHauKysapa u3 TOUKu
Ha MPAMYIO

https://myschool.edu.ru/

https://myschool.edu.ru/

48

[IepnieHAUKYmSAp ¥ HAKIIOHHASL.
[TocTpoenue nepreHauKynsapa U3 TOYKU
Ha IIPSAMYIO

https://myschool.edu.ru/

49

50

51

Teopema 0 TpEX nMEepHEeHAUKYIISIPaAx
(mpsiMast 1 oOpartHas)

Teopema o0 TpEX NepHEeHAUKYIApax
(mpsimast 1 oOpaTHas)

Yron Mmexay CKpeluBarOmuMUC
MPSIMBIMU

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

52

53

[Tonck neprneHIuKyIsSapHBIX MPSAMBIX €
IIOMOIIBIO ITEPIEHIUKYISIPHBIX
IJIOCKOCTEN

OpTOI‘OHaJ'ILHOC IMPOCKTUPOBAHUC

https://myschool.edu.ru/

https://myschool.edu.ru/

54

[TocTpoenue ceuennii kyba, MpU3MBlI,
IPABWJIBHOM MUPaMU/IbI C TOMOIIBIO
OpPTOTrOHAJILHOM MPOEKINH

https://myschool.edu.ru/

55

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIOCKOCTH. IlimockocTn
CUMMETpHUI B MHOI'OTpaHHUKAX

https://myschool.edu.ru/

56

[TocTpoenue ceuenwnii kyba, MPU3MBI,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

https://myschool.edu.ru/

57

[Ipu3Hak nepnesauKyJIApHOCTH IPAMOM

https://myschool.edu.ru/




58

M IJIIOCKOCTH KaK CI€ACTBUC CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsHUM OT TOYKHU J0 IUNIOCKOCTH

https://myschool.edu.ru/

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 1O INIOCKOCTH

Crioco0Obl OIIyCTUTh MEPIIEHAUKYIISAPBIL:
CUMMETPUS, CABUT TOUKH 110
HapaJuIeIbHON NPAMON

CnBur no HenapaJieabHOU MPSIMOU,
M3MEHEHHUE PACCTOSTHUM

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

62

KonTtponsHast padora "B3anmuoe
pAacMoJIOKEHNUE MPSIMBIX U TIIOCKOCTEN B
npocTtpaHcTae”

https://myschool.edu.ru/

63

64

65

66

IToBTOpEHME: Yroa MEXAY IPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: YrOI MeXay
CKPELIMBAIOIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckne METO bl BHIYUCIEHUS
yriia MeXJy IpsIMbIMH B
MHOT'OI'paHHHKaX

JByrpanHusii yroy. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOI'O yria

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

67

[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISPHBIX
IJIOCKOCTEN

https://myschool.edu.ru/




68

69

70

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEN; TEOpeMa O MPSMOKN
MIEPECECUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEH MIIOCKOCTU
[IpssMOyTONIBHBIN MTapauieenumne; Kyo;

HN3MEPCHUA, CBOIMCTBa IpsAMOYT'OJIBHOTO
napauicjicnmicaa

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCuicaa u CJICACTBUC U3 Heé

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

71

CrepeomeTpuuecKue 1 MpUKIaJIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAacCMoOJIOKEHUEM NIPSAMBIX U TIIIOCKOCTH

https://myschool.edu.ru/

72

73

74

[ToBTOpEeHUE: CKpeNUBaAIOILMAECS
MmpsaMbIC, TapAJJICITIBbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAaX

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXC NPSMBIX, PACCTOSTHUE
MEXYy CKPEIINBAOIIMMUCS IPSMBIMU B
IIPOCTBHIX CUTYaLUsAX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
pacCcTodHHuC OT HpSIMOﬁ J0 IIIIOCKOCTH

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

75

Brrunciienue paccTossHUI MEXITY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH C
MMOMOUIBIO NIEPIIEHANKYIISIPHOU
IMIOCKOCTH

https://myschool.edu.ru/

76

TpéxrpaHHslil yroi, HepaBeHCTBaA IS
TpeXTpaHHbIX yriioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U

https://myschool.edu.ru/




CUHYCOB JJIsl TPEXTPAHHOTO yria

DneMEeHTHI CPEPUIECKON TeOMETPHUH:

77 1 https://myschool.edu.ru/
reoie3NuecKue JIMHUU Ha 3eMile
KonTpoabHaas padora "Yribl 1

78 p | p 1 https://myschool.edu.ru/
paccTosHus
CucreMatusainus 3HaHUH

79 " " 1 https://myschool.edu.ru/

MHOrOrpaHHUK U €ro 3JIEMEHTBI

ITupamuna. Buasl mupamu,

80 p A a p A 1 https://myschool.edu.ru/
[IpaBunbpHas nupamMuIa
IIpusma. IIpssmast m HakJIOHHAS IIPU3MBEL.

81 p p p 1 https://myschool.edu.ru/
[IpaBunbHas npusma
IIpssMoii mapaienenune,

82 p p B a 1 https://myschool.edu.ru/
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo
Brmmykiieie MHOTOrpaHHUKHA. Teopema

83 . K p P 1 https://myschool.edu.ru/
Olinepa
Beimykiibie MHOTOTrpaHHHUKH. Teopema

84 Oiinepa. [lpaBunbpHbIe U1 1 https://myschool.edu.ru/
MOJTYTIPaBUIILHBIC MHOTOTPAHHHKHU

85 Konrponbnas padora "MHororpaHHuku" 1 https://myschool.edu.ru/
[TonsiTHE BEKTOpa HA TUIOCKOCTH U B

86 1 https://myschool.edu.ru/
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://myschool.edu.ru/

88 Pa3nocTh BekTOpOB 1 https://myschool.edu.ru/

89 [IpaBuiio mapannenenumnena 1 https://myschool.edu.ru/

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 https://myschool.edu.ru/
Pa3znoxenue BexkTopa mo 0azucy Tpéx

91 p YIp 1 https://myschool.edu.ru/

BEKTOPOB, HE JISKAITUX B OJTHOMN




IIJIOCKOCTHU

92 CkansipHo€ NMpOU3BEICHNE 1 https://myschool.edu.ru/
93 Brruncnenue yria Mexy BEeKTOpaMu B 1 hitps://myschool.cdu.ru/
MIPOCTPAHCTBE
94 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1 https://myschool.edu.ru/
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 https://myschool.edu.ru/
96 [Ipocreiiiue 3a1auu ¢ BEKTOpaMu 1 https://myschool.edu.ru/
97 IIpocreiime 3a1a4u ¢ BEKTOpaMU 1 https://myschool.edu.ru/
98 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1 https://myschool.edu.ru/
99 O0o01IeHre U CHCTeMAaTU3alus 3HAHUH 1 https://myschool.edu.ru/
100 HroroBast KoHTpoIbHAs paboTa 1 https://myschool.edu.ru/
101 Hroroas xouTpoapHas pabora 1 https://myschool.edu.ru/
102 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue Temsl "KoopauHarsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, |
MpoxoJsuIel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3KaX
6 VYpaBHEHHE IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
11 AHaIUTUYECKHE METO/IbI pacuéTa yria ]
MEXy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOUKHU 10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTosiHUI OT TOUYKH 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOYKH 10
IJIOCKOCTH B IPABUJILHOM MUPAMHU/IE

15 KontposbHas pabota "AHamuTndeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJapTHBIC

18 IJIOCKOCTH, TIePECeUeHUs MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannensHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenguKkynsipHBIC IPSMBIC H

” MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[TepnenqukynsipHBIC IPSIMBIE U

23 IJTOCKOCTH: TEOpEMaA O TPEX
MEepHeHIUKYISIpax

24 [TepnienaAuKysipHBIE IPSMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS AJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
TJI0INA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOJ00Us

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpakeHUs MOA00US
KonTponbnas padota "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuesaa

3anaun 00 yABOCHUU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUyeCcKre 3a7a4u, CBI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNienunena

34

[Ipuknagubie 3a1a4n, CBI3aHHBIC C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajienenumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Beruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uurerpana. OopéM
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 onpenenéHHoro uHTerpaita. O0neM
T PAMH/TBI

40 dopmyna 00béMa mupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

4 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW TPU3MBI

43 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHbIE C 00BEMOM HAKJIOHHOM

44 " 0
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Ipumenenne 06bpEMOB. Brruncinenue

PacCTOAHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
ITOBEPXHOCTHU

49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTH. Konyc

51 CeueHue KOHYyca IIOCKOCTBIO,
rapajuieJIbHOM MIOCKOCTU OCHOBaHUS

50 VYceuénnblil konyc. M3o0paxxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MMOCTPOECHUEM CEUEHUN HUIUHAPA, KOHyCa
CrepeoMmeTpuiecKHe 3a1a4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UAITUHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bua u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lomans chepsl u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuyecKue 3a7aud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHM MIIOCKOCTBIO

[TpuknagHele 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OrpaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaiieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LMJIMHPA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpenenéHHoro uarerpana. Oobém
KOHYca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OO0BbEMBI U
IJI0IA M TOBEpXHOCTEN Ten"

77

O06bEM mapa u MapoBOTO CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CETMEHTa U IapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepbl. COOTHOMEHUS MEXKITY
TJIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MOJJOOHBIX T

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeoMeTpHUYECKUE 3a]1a9H, CBI3aHHBIC C




80

BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
IMOBEPXHOCTEM

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHust mpocTpancTBa. OTOOpasKeHHS.
JIBv>keHust ¥ paBeHCTBO Guryp. O0mme
CBOICTBA JBHKCHUI

82

83

84

Bupl 1BuxkeHMI: napaiebHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajibHAsi CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIHsI 3HAHMIA:
"[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEMN
B IIPOCTpaHCTBE"

Ob6o06maromiee noropenue 11 noHATUH 1
MEeTOJI0B Kypca reomerpunt 10—11
KJIaCCOB, CUCTEMaTH3aIIHsI 3HAHHIA:
"Bekropsl B mpocTpaHcTBe”

Ob6o6maromee noropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11




89

90

KJIACCOB, CHCTEMAaTH3aLUsl 3HAHUM:
"BexTops! B mpocTpaHcTBe"

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHUI:
"OO6beM MHOTOTrpaHHUKA"

Oo6o6maromee nmosTopenue 11 moHsITHH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHHI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEn"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93

WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHme, 0600IIEeHNE U
CUCTEeMaTH3aIvsl 3HAaHUHA

96

Hcropus pa3BUTHS CTEPEOMETPHUN KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEpPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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