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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAUBUAYAIbHBIX CIOCOOHOCTEW O0O0ydYarommuxcsi Mmpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
crenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCCUOHATBHOTO
o0Opa30BaHusl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
dbopMHUpoBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIINX MAaTEMaTUYECKUX MOJIENAX, MMO3BOJSIONIMX OMNUCHIBATH M HM3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yYMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaTb TEOPEMbI U HAXOJHUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpPAUICHUS, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pelIeHUsl, YMEHUSI MX MPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIC PACCYXICHHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHBIM MO TojaM OOYy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
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 MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus i auddepeHnuanud  oOydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIABHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBas U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pEéGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTopaM. I[IpsiMmoyrosibHass cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipm3ma, BhmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAAb chepsbl U €€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HWJIHHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJBTATDBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOrOo  OOIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIEAYp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMeHHue
B3aUMOJCHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHUSX, cdepax
SKOHOMUKHU;



3) AyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTHICCKUM
NPUMEHEHUEM JIOCTHKEHUN HAyKHM U JACSATEIbHOCThIO YUYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYyIIEro;

4) acTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOEC OTHOIIECHUE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3uYHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCT, yMEHHUS TPUMEHATH MAaTeMAaTHYECKWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTJIbIXa, peryispHas (u3nuecKass akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTBIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOW  ACATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3aJ1a4 MAaTEMaTHYECKON HApaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAHHWE BIMSHHS
COLIMAJIBHO-DPKOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHE TJIOOAIBHOTO XapaKTepa dKOJIOTUYECKHUX MPOOIIeM, OpUSHTAITHS
HAa TPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM JUIsl penieHus 3ajgady B 00JacTu
OKpYXarome cpepl, IUIaHUPOBAaHUE TIOCTYNIKOB W OIICHKA WX BO3MOJKHBIX
MOCJIEJICTBUM VISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, TIMOHUMAaHUE
MaTeMaTHUeCKON HayKH Kak c(]epbl UYeTOBEYECKOW MAeATeIbHOCTH, JTaloB e&
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IIUBHIIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEIOBATEIBCKYIO JIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI



Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepHU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIOMCHUSIX W YTBEPXKACHHUSAX, MpeIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKIACHUI
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAITNIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  Yy4E€TOM
CaMOCTOSITEIILHO BBIJICICHHBIX KPUTCPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUM WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYJIMpPOBaTh OOOOIIECHUS U BBIBOJBI IO pE3yJibTaTaM
MPOBENCHHOTO  HAOIOMCHMS, HCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIlECCa, a TakKXKe BBIIBUTATH
MIPEATIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINUTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIMIO Pa3IUYHBIX BHJIOB H
dbopm npeacTaBICHUS;



CTPYKTYpUpPOBaTh MHGOPMALIMIO, MPEICTaBIATh €€ B pasNUYHbIX (Qopmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIbHO
cOpPMYITHPOBAHHBIM KPUTEPHSIM.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Y4eOHbIC 1eHCTBUA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKAECHUS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIPaXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/ie 00CYXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIeHNsl, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIO0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHBIE YHHBEpPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3aJa4M, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATH BAPHUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHMS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3aJ1auM;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHUThH KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX 0OCTOSTENIHCTB, JaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHUS WU HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThl mpu pemieHnH Y4eOHBIX 3a7ad, TPUHUMATH II€Ib COBMECTHOU
NeATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh



BUIbl paboOT, JOOroBapuUBAaThCS, OOCYXAAaThb NPOIECC U pe3yabTaT paboThl,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMmax paboTsl (00CyxkaeHHs, 0OOMEH MHEHU,
«MO3rOBbIE IITYpMBl» M HHBIE), BBINOJIHATH CBOIO YacThb pabOTBl MU
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYIMMHM WIEHAaMU KOMaH[bl, OLIEHHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBUS.

IHHPEAMETHBIE PE3YJIbTATDBI

K koniry 10 kiacca oOyyaromuics HayquTCst:

¢ CBOOOJTHO OINEPUPOBATH OCHOBHBIMU TOHATHUSIMH CTEPEOMETPUM TIpU
pelIeHnN 3a7a4 U MPOBEACHUN MAaTEMAaTUYECKUX PACCYKIACHUIA;

e IPUMEHSTh AKCUOMBI CTEPEOMETPUM U CJEACTBUS U3 HUX NPHU pPEUICHUU
T€OMETPUYECKHX 3a]1a4;

e KJIacCCU(ULUPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOZHO  ONEpUPOBAaTh IMOHATUSAMH, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY IMPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOU H
IJIOCKOCTBIO;

 CBOOOJTHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

¢ CBOOOJTHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TIpU3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapaienenumnes, Kyo);

e KJJaCCU(PUUMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJIacCU(UKaIINH,

¢ CBOOOJHO  ONEpUpPOBAaTh  MOHSATUSIMU, CBSI3aHHBIMM C  CEYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMOJIHATH NapaJJIENbHOE, HEHTPAIBHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha I0CKOCTb, BBINIOJHATh H300pakeHus! GUTryp Ha TIIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB pPAa3JIMYHBIMM METOJIaMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJISTH IJIOIIAIU TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMHJIa),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OINEPUPOBATH MOHATHUSMHU: CUMMETPHUsI B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, LIEHTP, OChb M IUIOCKOCTh CHMMETPUU
durypsr;

e CBOOOZHO ONEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBIIIOJIHATH ACHCTBUS HAJl BEKTOPaMU;



epelIaTh 33JaYM HA JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HaXOXXJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IbI
IIPU PEIIEHUH MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e IPUMEHSTH MPOCTEUIINE TNPOrpaMMHBIE CpPEICTBA M  BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa30BBIBATH M HHTEPIPETHPOBATH HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U puCyHKax;

e IPUMEHSTH  TOJYYEHHbIE 3HAHWA Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIC CUTYAIlMH, MPUMCHATh M3YYCHHBIC MOHSATHUS B
npolecce IOMCKAa pEeleHUusT MaTeMaTUyecKun  CcQOopMYyIHpPOBAHHON
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE T€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UIMETh IMPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniry 11 kiacca o0yyaromuics HayquTCst:

¢ CBOOOZHO OMNEpUPOBaTh MOHATHUSIMH, CBSI3aHHBIMU C UWIMHAPUYECKOH,
KOHMYECKOW U CEepuyecKol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C TEJAMHU BpaIICHUS: IUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacIio3HaBaTh TeJA BpallleHus (LUIUMHAP, KOHYC, cdepa 1 map) u 0ObICHATh
CIIOCOOBI MOTYYEHUS TEN BPALLECHUS;

e KJIacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHE CHEephl U TIOCKOCTH;

 BBIUYUCJISITh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M T BpalleHus,
O0OBEMBI M IUIOIIAIM MOBEPXHOCTEH MHOTOIPAHHHUKOB W TEJ BpalleHMUS,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOZHO OMNEpPUPOBATH MOHSATUSMH, CBA3AHHBIMM C KOMOWHALMSIMHU Tl
BpaIlieHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKY IJIOIIAIMU MOBEPXHOCTEH M 00BbEMaMu
ITOJIOOHBIX TET;

e M300paxkaTh W3y4aeMble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUSI TeJl BpaIllCHUS;



e U3BJICKaTh, WHTEPIPETUPOBATL M MPeoOpa3oBbIBATH WHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

e CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTBE;

e BBITIOJIHSATH OTEpalliy HaJl BEKTOpaMu;

*3371aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e peIlIaTh FTEOMETPUUYECKUE 3a7aYM HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUMA OT TOUYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOIa MIPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUI;

e BBIMIOJIHATh M300paXEHUST MHOTOTPAHHUKOB U TEJ BpAILICHUS TMpH
MapajuieIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPHUH, 3€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOA00uS;

e CTPOUTHh CEUEHUSI MHOTOTPAHHUKOB W TEJ BpAILCHMS: CEUEHUS LUIUHJIpa
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYCa (MapaliieabHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPE3 BEPIINHY), CCUCHUS 11apa;

¢ ICIIOJIb30BATh METOJABl IOCTPOEHUS CEUECHHIl: METOJ CJIEAOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;

e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

e IPUMEHATh TEOMETpUUECKue (PakThl JJIsi PEHICHUsT CTEPEOMETPUUECKUX
3a/1a4, NPEANOoJIararmllnX HECKOJIbKO IaroB pEIIeHUs, €CIH YCJIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopMme;

epellIaTh 33Jlayd Ha JIOKA3aTeJIbCTBO MATEMAaTUYECKUX OTHOIICHUN U
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

e IPUMEHATHh MPOTPAMMHBIE CPEJCTBA W DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OIEHUBATh peajbHbIE CHUTYyalluHd, MNPUMEHSITh H3YYCHHBIC TOHSTHUS,
TEOpPEMBbI, CBOICTBa B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyJIMPOBAaHHON MPOOJIEMBI, MOACIUPOBATh peaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOECHHBIE MOJIENN C UCIIOIb30BAHUEM
TCOMETPUYECKUX TIOHATUA H TEeopeM, arfmaparta aiareOpsl, pemiaTh
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX
BEJINYUH,;

e UMETh TPEACTABICHUs] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHH Kak
COCTaBHOM 4acTu dbyHmamenTa pa3BUTUA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
NPOrpamMMbl KosmuecTBo yacos o0pa3oBaTe/ibHbIE PeCypChl
Ob6pa3oBaTe/ibHble Npe3eHTaumu,
1 Beenenue. AKCHOMBI CTEPEOMETPUH 3 https://eqe.sd_amma.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,
Obpa3oBaTesibHble Npe3eHTaLuy,
3 [TapamiensHOCTh MPSMBIX U TNIOCKOCTEH B 30 https://ege.sdamgia.ru,
MIPOCTPAHCTBE http://zadachi.mccme.ru ,
http://www.problems.ru/,
Obpa3oBaTesibHble Npe3eHTaLuK,
4 [leprieHANKYIAPHOCTH MPSMBIX U 24 https://ege.sdamgia.ru,
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/ Tema ypoka
Kosaun4yectBo 4yacos
[Tpenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUN
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
3 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
[TapannensHble NpsMbIe B IPOCTpaHCTBE. Teopema 0 CyIeCTBOBAHUHU U €AMHCTBEHHOCTH
4 IpSMOI MapasuieNnbHOM JaHHOM MPSIMOI, TPOXOASIIEH Yepe3 TOUKY IPOCTPaHCTBA U HE 1
JeXalled Ha JaHHOM IPSIMOU
5 JlemMa 0 niepeceueHH NnapauiesIbHbIX IPSMBIX IIJIOCKOCTBIO 1
6 [TapamnenpHOCTD TpeX NpsIMbIX. Teopema o TpEX mapajienbHbIX MPSMBIX 1
7 [TapannensHOE TPOSKTHPOBAHNE, N300pAKEHUE IPOCTPAHCTBEHHBIX (HUTYD. 1
8 [TapamiensHOCTD NPSAMON U TUIOCKOCTH. [Ipu3HaK mapamieabHOCTH MPSMON U TNIOCKOCTH 1
9 CaolicTBa napauieIbHOCTH IPSIMOM M INIOCKOCTH. 3aada o MpsIMOM, apasuieaIbHOM 1
KaKIO0U U3 JBYX MEPECeKaronXCcsl IOCKOCTEN
10 ['eomeTpryeckue 3aa4u Ha BBIYUCIIEHUE U JI0KA3aTENbCTBO, CBA3AHHBIE C 1
NapauIeIbHOCTbHIO MPSAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE
1 ['eomeTpryeckue 3aaun Ha BBIYMCIIEHUE U I0KA3aTENbCTBO, CBA3AHHBIE C 1
NapauIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
12 CkpenuBaronecs: npsmslie. [Ipu3Hak ckpemmBaromumxcs NpsMbIx 1
13 B3anmHoe pacrosioxkeHue npsiMbIX B IPOCTPAHCTBE. TeopeMa 0 CKPEIIUBAIOIIUXCS TPSIMbIX 1
14 VYrisl ¢ COHaNPaBICHHBIMA CTOPOHAMH 1
15 Yron Mexay npsiMbIMU 1
16 ['eomeTpryeckue 3aauu Ha HAXOXKIEHUE YIJIa MEX/y CKPELIUBAIOIIUMHUCS MPSIMBIMU 1
17 I'eomeTpuyeckre 3a1a4u Ha HaXOK/ICHUE yIila MEXAY CKPELUIUBAIOIIUMUCS IIPSIMBIMU 1




18 [TapamnensHblie IockocTr. [Ipu3HaK mapamiebHOCTH JBYX IIOCKOCTEH 1

19 CBolicTBa apauIeIbHBIX TNIOCKOCTEH: O MAPAILICIIBHOCTH MPSMBIX IEPECEUCHHUS TIPU 1
MEPECEUCHNH ABYX MMapAJUICIbHBIX IIJIOCKOCTEN TPEThEN
CBoiicTBa mapaylIeIbHBIX IJIOCKOCTEH: 00 OTpe3Kax MmapauiesIbHBIX MPSIMbBIX, 3aKIIFOUEHHBIX

20 MEX]y MTapalIeIbHBIMU TUIOCKOCTSIME; O TIEPECEUCHUN TIPSIMOM C IBYMSI TTapaslieIbHbIMU 1
IJIOCKOCTSIMU

21 3amava o mpsMoii, epeceKaronieil oaHy U3 napauieIbHbIX TNIOCKOCTEH. 3agada o 1
TUTOCKOCTH, ITEPECEKAIONICH OHY U3 ABYX IMApAIUICIbHBIX IIOCKOCTEH

- Teopema o0 mapanieabHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH, TPOXOISIICH Yepe3 TOUKy, He 1
MPUHAJICIKAITYIO JaHHOW MIIOCKOCTH

93 ['eomeTpryeckue 3a1a9u Ha BRIYUCIICHUE U JIOKA3aTeIbCTBO, CB3AHHBIC C 1
MapaIeIbHOCTHIO IJIOCKOCTEH B MPOCTPAHCTBE

24 Terparap 1

25 [Tapannenenunen, cBoiicTBa napajjieenuneaa 1

26 [TocTpoenue ceuenuii B mupamue, Kyoe mo TpéM Toukam Ha péopax 1

27 3ajaun Ha TOCTpOEHUE cedeHui. MeTo cienoB 1

28 3aaun Ha TOCTPOCHUE CEUCHUI 1

29 3a/aun Ha TOCTPOCHUE CEUCHUI 1

30 3ajaun Ha TOCTPOEHUE CEUECHUI. 1

31 ['eomeTpuyeckue 3aauu Ha BRIYUCIICHUE U I0KA3aTeIbCTBO, CBSI3aHHEIC C 1
MapauIeTbHOCTHIO MPSAMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE. 3a7a4i HA TIOCTPOCHUE CEUCHUN

39 ['eomeTpryeckue 3aa9u Ha BRIYUCIICHUE U JIOKA3aTeIbCTBO, CBA3AHHBIC C 1
MapauIeTbHOCTHIO MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE. 3a7aui Ha TIOCTPOSHUE CEUECHU N

33 Koumponvnas paboma Nel «llapannenvnocms npamvix u n10CKOCMe» 1

34 [leprieHquKyNIApHBIE IPSIMBIEC B TPOCTPAHCTBE. JleMMa 0 MepneHIuKYISIPHOCTH IBYX 1

IIPSIMBIX K TPEThEU MPSMOU




35 [TapannensHble IpsiMble, NEPHIEHIUKYIISPHBIE K INIOCKOCTH 1

36 [Tpu3Hak nepreHuKyIIpHOCTH IPSIMOM U IIIOCKOCTU 1

37 Teopema 0 Cyl1ecCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM, IPOXOSILIEH uepe3 TOUKy 1
IPOCTPAHCTBA U NEPIEHAUKYISIPHON K INIOCKOCTH

38 3ajaua o0 ABYX IUIOCKOCTSX, IEPIEHAUKYJIAPHBIX K JaHHOM MpsMOi 1

39 3agaya 0 eIMHCTBEHHOCTHU TUIOCKOCTH, TPOXOAAIICH Yepe3 TaHHYIO TOUKY, 1
NEPHEHAUKYIIIPHO K JAHHON IPSIMOU

40 ['eomeTpuueckue 3a1aun Ha BEIYMCIICHUE U JJOKA3aTENbCTBO, CBI3aHHBIC C 1

NEePIEHINKYIISIPHOCTBIO MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE

41 PaccrositHue OT TOUKH 10 IUIOCKOCTH 1

42 Teopema o Tpex nepneHAUKyIspax (mpsmas 1 oOpaTHas) 1

43 Teopema o Tpex mepreHIuKYIsIpax 1

44 Yroa Mexay npsiMON U IUNIOCKOCTBIO 1

45 ['eomeTpuueckue 3aJaun Ha JOKa3aTeIbCTBO U BBIUMCIIEHUE YIIIOB MEXKIAY NPSIMBIMU U 1
IUIOCKOCTSIMU

46 ['eomeTpuueckue 3a1aun Ha BEIYMCIICHUS M JJOKA3aTeIbCTBA, CBSI3aHHBIE C 1
NEePIEHINKYIISIPHOCTHIO MPSIMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE

47 ['eomeTpuueckue 3aaun Ha BEIYMCIICHUS M JOKA3aTeIbCTBA, CBSI3aHHBIE C 1
NEePIEHINKYIISIPHOCTBIO MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE

48 JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIJia

49 JIByrpaHHbIil yroa 1

50 IlepnenaukynspHsle 10cKoCTH. [IpU3HaK MEpIEHANKYISIPHOCTH IIIOCKOCTEN

51 ['eomeTpuueckue 3aaun Ha JO0Ka3aTeNbCTBA IJIOCKOCTEH, MPSIMBIX U IJIOCKOCTEH B 1
POCTPAHCTBE

59 ['eomeTpuueckue 3aaun Ha J0Ka3aTeNbCTBA IJIOCKOCTEH, MPSIMBIX U IJIOCKOCTEH B 1

IIPOCTPAHCTBE




[TpstmoyronbHBIN Napaienenumnes; Kyo; n3MepeHus, CBOMCTBA MPSIMOYTOJILHOTO

53 1
napasuiesenumneia
o4 Teopema 0 AMaroHanu NpsIMOYTrOJIbLHOIO MapaJUICICUIENA U CIEACTBUE U3 HEE 1
55 TpexrpaHHblii yroi, HEPaBEHCTBA AJISl TPEXTPAaHHBIX YIJIOB 1
56 MHOTOTrpaHHBINA YTOJ 1
o7 Koumponvnas paboma No2 no teme «llepreHIUKyIIPHOCTD MPSMBIX U TIOCKOCTEH ) 1
58 [TonsiTue MHOTOTpaHHMKA. ['eoMeTprueckoe Teno 1
59 Brimykiibie MHOTOrpanHuku. Teopema Ditnepa 1
60 IIpusma Ilpsamas u HakinoHHas npusmel. [IpaBuibHas npusma 1
61 [Mupamuna. Buael mupamun. [IpaBuiabHas nupamuga 1
62 [Tpusma. [Ipsimast u HaknoHHas mpusMbl. [IpaBunsHas npusma 1
63 CedeHune mpu3MBblI TNIOCKOCTh 1
64 ITocTpoenue ceueHnii B mpusme 1
65 [Tnommane MOBEPXHOCTH MPU3MBI 1
66 ['eomeTpryeckue 3aa9u Ha BRIYUCIICHUE TUTOIIA I TTIOBEPXHOCTH ITPHU3MBI 1
67 ['eomeTpuyeckue 3aaun Ha BRIYUCICHUE TUIOIIAIA TOBEPXHOCTH TPU3MBI 1
68 3amava o MIomaal OPTOrOHATBHON MPOEKIIMKM MHOTOYTOJIbHUKA Ha MI0CKOCTh 1
69 [TpocTpancTBenHas Teopema [Iudaropa 1
70 [Mupamupa. [lnonaas NOBEPXHOCTH TUPAMUIBI 1
71 [TpaBunbHas nupamua. [lnomaas O0KOBOM MOBEPXHOCTH MPABUILHON MAPAMHUIBI 1
72 ['eomeTpryeckue 3a1a91 Ha BRIYUCIICHUE TUTOIIA I TIOBEPXHOCTH TPABUIIBHON MTHPAMUJIBI 1
73 CBolicTBa MTUPAMUIBI C PABHBIMU JIBYTPaHHBIMH YTIIAMU MPU OCHOBAaHUH. 1
74 ['eomeTpuyeckue 3aauu Ha MPUMEHEHUE CBOMCTB MUPAMUIBI C PABHBIMU JIBYTPaHHBIMU 1
yriaamu Mpu OCHOBAaHUU
75 CaoiicTBa TUpamMubl C paBHBIMH OOKOBBIMU peOpaMu 1




FCOMeTpI/ILIeCKI/IC 3aaa4d Ha IPUMCHCHUEC CBOMCTB nmupamMuJibl C paBHbBIMH ABYT'PAaHHBIMUA

76 yriamu Mpu OCHOBAaHUU L
7 VYceuennas nupamuaa. [IpaBuiibHas yceueHHas nupamuia 1
78 [Tnomaas 6OKOBOM MOBEPXHOCTH MPABHIILHON YCEUSHHOW MTUPAMU/IBI 1
79 ['eomeTpryeckue 3a7a4u Ha BIYUCIICHUE TUIOIIAIU TTOBEPXHOCTH YCEUEHHOM MUPaMUIbI 1
79 CeueHue nMUpaMuIbl MIOCKOCTHIO 1
80 [TocTpoenue ceueHuii B mupamMue 1
81 CummeTpusi B IpOCTPAHCTBE 1
82 [IpaBuIbHBIE MHOTOYTOJIBHUKU. BUIBI TPaBUIBHBIX MHOTOYTOJIEHUKOB 1
83 DNeMEeHTbl CAMMETPUU MPAaBUILHBIX MHOTOYTOJIbHUKOB 1
84 ['eomeTpryeckue 3a7aun Ha BIYUCIICHUE U I0KA3aTeIbCTBO B MIPABHIIbHBIX 1
MHOTOYTOJIbHUKAX
85 Koumponvnas paboma Ne3 no meme «Mnozoepannuxuy 1
86 ITonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB 1
87 CrnoxeHue ¥ BBIMUTAHUE BEKTOPOB 1
88 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
89 KomMmrutaHapHbIe BEKTOPHI. 1
90 [TpaBuno mapannenenumnena. Pasnoxenne BeKTopa no TpéM HEKOMILTAHAPHBIM BEKTOpaM 1
91 ['eomeTpuyeckue 3amauu 1o Teme «BeKTopbl B MPpOCTpaHCBE» 1
92 [IpssMoyTobHAs cHcTeMa KOOPIMHAT B TIpocTpaHcTBe. KoopanHaTh BEKTOpa 1
93 CBs13b M@Ky KOOPJIMHATAMH BEKTOPOB M KOOPIWHATAMH TOYEK 1
94 [Tpocreiimme 3amaun B KOOpIUHATAX 1
95 Pemrenue 3amau B koopanHaTax BeraucIeHne yriloB M1y MPSMBIMHU U TUIOCKOCTSIMHU 1
96 VYron mexay Bektopamu. CKansipHOE ITPOU3BEICHNE BEKTOPOB 1
97 Pemrenue 3ama4 Ha BRIYHCIICHUE CKATISIPHOTO MTPOU3BEICHHUS BEKTOPOB 1




98 Brruncienue yrioB MeKIy MPsIMbIMU U TNIOCKOCTSIMU 1

99 Bmwxenue. LlenTpanbHas, oceBas U 3epKajbHasi CHMMETPHH 1

100 Hewxenue. [Tapamnensubiil nepenoc. [IpeodpazoBanue mogoous 1

101 Koumponvnas paboma Ne4 no meme «Bexmopul 6 npocmparncmee. Memoo koopournam 6 1
npocCmpancmeey

102 Nrorosoe 3ansTue 1
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