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MNOACHUTEJIBHASA 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.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
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 PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(GopMUpOBaHUE TMPENCTABICHUSI O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMM  TOHATHUAMH 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
MUpPE MHOTOTPAaHHUKHA M Te€jJa BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

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

dbopMupOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEP)KICHUN U POJIM aKCHOMATHKY B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUMH;

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

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

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  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 COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpe/eEHHBIM IO ToJaM OOYyYeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus s auddepeHumanuu  oOydeHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
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: IEPECEKAIOIIMeECs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockocTtu. [lapanienbHoe W LEHTpalbHOE NPOEKTUPOBaHUE, 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 [apajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: MPU3HAK  IEPHEHIUMKYJIAPHOCTH  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 IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuieenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPUS MPaBUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. /[€HCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUM BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: TMIMHAPUYECKAS TIOBEPXHOCTh, KOHWYECKas ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIieHusl Ha TIocKocTH. Pa3BépTka mumuHapa U kKoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOHM TPU3MBI, IIWIMHIPA, MHPaMUIbl U KoHyca. O0BEM mapa u I1apoBOro
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BImcaHHas B
MUWINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOIPDAaHHUK WJIH TEJIO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I11apa, METObl IOCTPOCHUS
CECYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO NPOEKTUPOBAHUSA, METOJ IIEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cUCTeMa KoopauHaT B mpocTtpancTBe. KoopanHartsl Bektopa. Pasznoxkenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (puryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNbHBIA MEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSMOM.
[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, OMNPOCHI U APYroe), YMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTHYECKOe BOCIIUTAHME:

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 TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

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



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK [JIs pelieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIICCTBEHHOM  MPAKTUKU, TOHUMAaHHE
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 HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIIEHUH MEXIy TMOHATHUSAMH, (DOpMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

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

JIeJIaTh BBIBOABI C HCIMOJb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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 | JUTSI 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 HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXKACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (QoOpMaT BBICTYIUIEHHS C Y4ETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUH M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIA/ICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEIICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (00CYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOET0 BKJAaJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CPOPMYITHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPHU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUHU U CJIEACTBUS M3 HUX NPU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3AHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIYy MNPIMON U
IJIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIacCu(UIMpOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS IS
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJIHATD napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300paskeHust puryp
Ha TJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHSATUAMHU: CUMMETPHUSL B IMIPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETpPUU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemarh 3aJaud Ha JO0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOIICHUM U
HaXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKUX 3a]1a4;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

NPUMEHSTh TOJIyYCHHbIE 3HAHMUSI HAa TIPaKTHUKE: CpaBHUBATh U
aHAM3UPOBATh PEANbHBIC CUTYAIlMH, MPUMEHSTh HU3YYCHHbIC MOHSTHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKd  CPOopMYyIUpPOBAHHOMN
npoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelniarh MPaKTUUYECKHE 3a/aqd,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJOTHUH.



K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:

CcBOOOJHO OINEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CGEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TTOJIYYESHHUSI TEJl BPAIlCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB MU TEN BpAIICHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEPUPOBaTh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKHE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKAY NMPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAHHUKOB M TEJl BpalleHUs MpHU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapajuienTbHO U NEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYyca (TapajuiesibHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI INOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHSATh TeoOMEeTpUuuecKre (HaKkThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALNU, IPUMEHATh U3YUEHHbIC
IIOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE MOUCKA PELICHUs
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 22 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 9
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25 5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrrposmsie  TIpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 16 2
) [ToBTOpEHME, 0606H1€HI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 18
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 15 1
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

[TonsATHS: IepeceKaroIumecs MIOCKOCTH,
MePECceKArOINEecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: epeceKaroUecs MIOCKOCTH,
MepeceKaroIrecs mpsMas ¥ MI0CKOCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB




Bxopanast kouTponpHas pabora

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSMBIX | IJIOCKOCTEH B IPOCTPAHCTRBE.
O0603HaYeHUS IPAMBIX U IJIOCKOCTEH

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
peopa. M3o0OpakeHne nepecedcHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiiBanue
MOCTPOSHHBIX CCUCHHI Pa3HBIMH [BETAMH

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTeH. PackparimBanue
MIOCTPOSHHBIX CEUEHHUH Pa3HBIMH LBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMU

14

15

Merton cnesoB st MOCTPOSHUS CeUSHU

Mertopa cie0B /Ui HOCTPOSHUS CEUEHU.
CBolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN




16

Mertoa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
MMOCTPOCHUS

19

20

21

22

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MMOCTPOCHHUS

IToBTOpenue mnanumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYroJIbHUKOB

[ToBTOpeHnue nnanumerpun: Teopembl
Menenas u Uesnl. PacdyeTsl B ceueHHUSIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH

Konrtponsnas padora Ne 1 o teme:
"Akcuomel crepeomerpun. CeueHus"

23

B3anMHOe pacnionokeHue npsMbIX B
npoctpaHcTBe. CKpeluBaroImuecs
npsiMble. [Ipru3Haku ckpenuBaromumxcs
npsMbIX. [lapamiensHble IpsiMBbIE B
IIPOCTPAHCTBE




24

25

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapajuieIbHON
JTAHHOU MPSIMO, TPOXOALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIIeH Ha JaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSAMBIX TNIOCKOCTHIO
[TapamnensHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapauIeNIbHBIX MPAMBIX. Teopema o
CKPENTUBAOIINXCS MTPSMBIX

26

[TapannenpHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJLJICILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapaienbHON IPOEKINUN

27

[enTpansHas npoekuus. YToui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

28

29

30

3azayu Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHKE, CBA3AHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

IToHATHS: MapaIeNbHOCT NPAMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
HapajyIeIbHOCTU MPSMON U MIIOCKOCTH.
CBolicTBa NapayuIeIbHOCTH MPSIMON U
IUIOCKOCTH

I'eomeTpuueckue 3aaun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIC C
MapajuIeIbHOCTHIO MPSAMBIX U TIOCKOCTEH
B [IPOCTPAHCTBE

31

[TocTpoeHue ceueHus, NpOXOIAIIETO Yepes3




JAHHYIO TIPSIMYIO HA YePTEkKE U
MapajyIeIbHOrO IPyrou npsmoil. Pacuér
OTHOLUEHUH

32

[TapannenbHas IpoeKUKs, TIPUMEHEHUE JUIS
MOCTPOCHHSI CeUeHUH KyOa u
napauienenumnena. CeoncTaa
napauieJIenune1a i Mpu3Mbl

33

34

35

36

37

[TapannensHbie muockoctu. Ipusnaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASAIIEH
yepe3 TOUKY, HE IPUHAJIEKAITYIO TaHHON
MJOCKOCTH U CJICJICTBUS U3 HEE

CBoiicTBa napajieNbHbIX TUIOCKOCTEN: O
[apaJUIENBbHOCTH MPSAMBIX [IEPECEUCHUS
IIpY NIEPECEUCHUH JBYX MapaJuIeIbHBIX
IIOCKOCTEN TpEeTher

CBoiicTBa napayienbHbIX MIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUEHUH NTPSIMOM ©
IBYMsI MTapaJlJIeIbHBIMU JIOCKOCTSIMU

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

38

39

[ToBTOpEHME: TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

Terparap

40

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO




napajijiejacnuicaa

41

42

43

Brruncnenue 1MH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIe e

[TeprieHAMKYASAPHOCTH MPAMOUN U
rwiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
TJIOCKOCTH

[lepnieH IUKyYNIAPHOCTD MPSIMOM U
wiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOASIIeH
yepe3 TOUKY IMIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K MIIOCKOCTH

45

[ImockocT U nepreHINKYIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

46

47

[TonmyrogoBast KOHTpOJbHAsA paboTa
[lepneHuKyIsp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIspa U3 TOYKH Ha
IPSAMYIO

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA
IPSAMYIO

49

50

Teopema 0 TpEX nepHeHANKYIApax
(npsiMast u oOpatHas)
TeopeMa 0 TpEX nepHeHAUKYIIApax
(mpsimast 1 oOpaTHasi)




Yron Mexay CKpeuuBaromUMHUCS

ol
IIPSIMBIMU
[Touck neprneHauKyISpHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpTOroHaJibHOE MMPOCKTUPOBAHHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOU NMPOEKINH
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

95 [IPaBWJIbHOM MHPaMUbI C TIOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. [Tnockoctn
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH
CriocoObl OMYCTUTh NEPIEHIUKYIISAPHI:

60 CUMMETpHUS, CIABUT TOUKHU IO
MapajuIeJIbHON IIPSIMOU

61 CrBur 1o HenapayIeIbHOU NMPSMOH,
MU3MEHEHNE PACCTOSIHUM

62 Kontponbras padora Ne 2 o Teme:

"B3zauMHO€ pacroioKeHue npsaMbIX U




IJIOCKOCTEH B mpocTpaHcTBe"

63

64

65

[ToBTOpEHME: Yroa MEeXAy IPSIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IquKI/IC MCTOAbI BBIYUCICHUA
yriia MEKAy NpsAMBIMHA B MHOI'OI'PAHHHUKAX

66

JIByrpanHblil yroia. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOCTBA
B3alMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPsAMOU
[IepEeCeUYCHUs ABYX IUIOCKOCTEN
MEPIEHIUKYIISPHBIX TPEThEU INIOCKOCTH
[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiejenumena

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajiesIenuIesia U ClIeJCTBUE U3 Heé

71

72

CTCpCOMeTpI/I‘-ICCKI/Ie 1 NPUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IINIOCKOCTHU

[ToBTOpEeHME: CKpEHIMBAIOIIUECS MIPSIMBIE,
napajuieJbHbIe MIOCKOCTU B CTAHJAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEUIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOIIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHMe OT TOYKH 10 TNIOCKOCTH,
paccTosiHue OT IPSIMOM A0 INIOCKOCTH
Brruncnenue pacCTOSHUN MEXIy

75 CKPEILMBAOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblil yroi, HEpaBeHCTBa IS

76 TpexrpanHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB AJIs
TPEXTPAHHOTO yria

77 DneMeHTHI CPepPUIEeCKON TeOMETPUH:
reojIe3nYecKue JIMHUYU Ha 3emiie

78 KonTtponsHast pabora Ne 3 o teme: "Yriibl
U PacCTOSIHUS"

79 CucremaTtu3zanus 3HaHui "MHOTrorpaHHUK
U €T0 3JIEMEHTHI"

80 [Ipusma. [IpsAmast 1 HAKIOHHAS IPU3MBI.
[IpaBunbpHas npusma

81 [IpssMo#t napainenenunes,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

82 Brinmykiible MHOTOrpaHHUKH. Teopema
Olinepa

83 Brinykibsie MHOTOrpaHHHKH. Teopema

DOitnepa. [IpaBuibHbBIC U OTYNPABUIIbHBIC




MHOT'OrpaHHUKHA

[Tupamuna. Buasl nupamua. [lpaBunsaas

84 nupaMua. Y cedeHHas MupamMua 1

85 Kontponbnas padota Ne 4 mo teme: 1
"MHuororpaHHuku"

86 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuio mapamienenurena 1

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

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
TUTOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

93 Brrauciienue yria Mexry BEKTOpaMH B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 IIpocreimme 3a1auu ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

97 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

98 O0600611eHre U cucTeMaTU3alus 3HaHUu# 10 1
Marepuanam 10 knacca

99 IIpomexyTounas arrecranus. [ onoBas 1
KOHTpOJIbHast paboTa

100 O06o001IeHne 1 cucTeMaTu3aIys 3HaHUH 110 1

Matepuanam 10 kiacca




O06001IeHYE ¥ cUCTEMATU3alU 3HAHUN 110

101 1
Marepuasiam 10 kitacca
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 110 1
Matepuanam 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOpenue Tembl "KoopaunaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BxonHast koHTposibHas paboTa 1
BekTtopHoe npousBenenne
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE
10 JIuHeliHbIE HEPABEHCTBA, JINHENHOE 1
MIporpaMMHUpPOBaHUE
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1
MEXIy NPSIMBIMU B MHOI'OTpaHHUKAX
12 AHaMTUYECKHE METO/IbI pacyéra yria 1

MCKAY MJIIOCKOCTSAMU B MHOT'OI'PaHHUKAX




dopMmya pacCTOSHUS OT TOUKH J10

13 IUIOCKOCTH B KOOPJAWHATaX

14 Haxoxnenue paccTostHuM OT TOYKHU J10
TUIOCKOCTH B KyOe

15 Haxoxnenue paccTossHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON TUPaMUIE

16 KonTtponsHast padora Ne 1 o teme:
"AHanuTuyeckas reomeTpus"

17 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOTPaHHUKHU

18 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

19 TUIOCKOCTH, ITEPECEUCHUS TPSMBIX U
IIJIOCKOCTEN

20 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
napajieIbHbIe CeUEHUs

21 [TapannensHbIe TPSIMBIE U TNIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

22 YTJIbI MEXKY CKPEIMBaIOIIUMUCS
PSIMBIMHU
[TeprieHIUKYIIIPHBIC TIPSIMBIC U

93 MJIOCKOCTH: CTaHIaPTHBIC IMaphl
MEPIICHIUKYIISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepneHaUKyIsSIpHBIE IPSIMBIE U

24 MIJIOCKOCTH: T€OpEMa O Tpex

NEePIEeHIUKYIIIpax




25

[IepnieHauKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIUUCIIEHUS JUIMH B
MHOI'OIPaHHHUKAX

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 115t
IonIael, cooopakeHus Moa00us

27

28

29

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHUS 1O 100U

[Tnomany ce4eHuit MHOTOTPaHHUKOB:
TUIOMIA/IM TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00uUs

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00uUs

31

32

33

KonTponsnas pabora Ne 2 o teme:
"IloBTOpEHME: MHOTOTPAaHHHKH, CEUECHHUS
MHOT'OIPAaHHUKOB"

O61éM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJenenuneaa

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIIIa

34

CrepeoMeTpHUECKHE 3a]1a4H, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
napaiesenunea




HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C

35 BBIYHCIICHHEM 00BhEMa TPAMOYTOJIBHOTO
napasuiesenumneia

36 O06BEM psAMON TIPU3MBI

37 CrepeoMeTpHUuecKUe 3aJa4l, CBSI3aHHBIE C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

38 [IpuknanHbie 3a1a4M, CBSI3aHHBIC C
00BEMOM MIPSAMOI TPU3MBI
Brruucnenue o0EMOB TEJ C TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

40 onpeaenéHHoro unrerpaia. O6bpém
MU PAMHU/TBI

41 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMuU ¢ OOILIUM YTIIOM

4 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

43 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

44 CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIE C
00BEMaMH THpaMUIBI

45 [TomyromoBast KOHTpOJIbHAS paboTa
[Ipuknanueie 3apaun mo Teme "OOBbEMBI

46 Ten'", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

47 [Mpuknanueie 3agaun mo Teme "OOBEMBI

Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI




[Tpumenenne 00bEMOB. Brruncienue

48 paccTosiHUS A0 IUIOCKOCTH

49 KonTtponsnast padora Ne 3 o teme:
"O6BEM MHOTOTpaHHUKA"
[{unuHapuyueckas MOBEPXHOCTb,

50 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTH

51 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Tnomane MOBEPXHOCTH IIMIIMHIPA

59 KoHundeckasi TOBEpXHOCTh, 00pa3yIoIiue
KOHHYECKOU ImoBepxHocTh. KoHnyc

53 Ceuenne KoHyca IIIOCKOCTHIO,
napauieIbHOM MJIOCKOCTH OCHOBAHUS

54 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

55 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

56 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomMeTpuYeCKHE 3a/1a41 HA

57 JIOKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa
CrepeomMeTpuYeCKHE 3a/1a41 HA

58 JIOKA3aTeIbCTBO M BBEIYHCIICHUE,
MMOCTPOCHHUEM CEUYCHUH ITWIHH/PA, KOHYCa

59 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
UIHHIPOM

60 [IpuknanHbie 3a1a4u, CBsI3aHHBIC C




NUIMHAPOM

61

62

Cdepa u map

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Byt n m300pakeHue mapa

63

Ilepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bu 1 m3o0paskenue mapa

64

65

VYpasnaenue chepsl. [Liomans chepsl u eé
yacreu

Cummetpus cdepsl 1 mapa

66

CrepeomeTpuuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM UX CEYEHUI MIIO0CKOCTHIO

67

CrepeomeTpHuyuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

68

69

70

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTH HA IUIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTaH/IapTHBIE
noxoous

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPAaHHUKOB

71

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"




72

3anauu o reme "Tena u moBepXHOCTH
BpaieHus"

73

74

KonTtponsnas padora Ne 4 o teme: "Tena
Y TIOBEPXHOCTH BpaLLEHUS"

O06BeM muuHapa. Teopema 06 00bEME
IPSIMOTO ITUJIHH]IPA

75

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpeaenéHHoro unrerpaia. O6bpém
KOHYyca

76

77

78

TTnomanu 00OKOBOM U MOJIHOMU
MOBEPXHOCTH KOHYCa
CTtepeoMeTpHUCCKUE 3a1a4H, CBA3aHHBIC C

BBIYHCIICHHEM 00BEMOB IIWIIMH/IPA,
KOHyca

[Tpuxnanueie 3ana4n o Teme "OOBEMBI U
MJI0IA M TOBEPXHOCTEN Ten"

79

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06BEMe mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BBIYHCIEHUEM 00HEMOB
rapa, mapoBOTr0 CETMEHTA U IIapOBOTO
CEeKTopa

80

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaabio chepsl. COOTHOIIEHHS MEXKIY
IUIOINAASIMU TTOBEpXHOCTEH U 00BEMaMu
NOJOOHBIX TEJ

81

[TonoOHEBIE TEeNa B MPOCTPAHCTBE.




N3menenne 00bEMa pu 1o 100Uu.
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIACH
MOBEPXHOCTEN

82

KonTtponsHast padora Ne 5 o teme:
"TTnomany mOBEPXHOCTU U O0BEMBI
KpyTJbix Ten"”
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84
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JBuxenust npoctpancTBa. OToOpaskeHusl.
JBuxenust u paBeHCTBO (huryp. OOrmue
CBOICTBA JBHKCHUI

Buapl nBukeHuit: napamieibHbII
MepPeHOC, IEHTPaIbHasl CHMMETPHS,
3epKajbHas CHMMETPHSsI, TOBOPOT BOKPYT
IPSAMOi

[TpeoOpazoBanus nmonobus. [psmas u
cdepa Ditlnepa
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FGOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MIPUMCHCHUEC
JABHXXCHUA
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88

89

KonTponsnas pabora Ne 6 o teme:
"BekTops! B mpocTpaHcTBe"”

Ob6o6maromee nosropenue 11 noHATU 1
MeTo10B Kypca reomeTtpuun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"[TapamienbHOCTh NPSIMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

Ob6o6maroriee nosropenue 11 noHsATHit 1
METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aIINs 3HAHUI:




"BexTopsl B mpocTpaHcTBe"

90

91

92

93

94

95

O6o6matomee moBropeHue 11 moHsaTHI 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"BexTops! B ipocTpaHcTBe"

O6o06matomee moBropeHue 11 moHsaTHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moBTopeHue 11 moHsITHIA 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTEMATH3aIHsI 3HAHUI:
"O6beM MHOTrOrpaHHuka"

Ob6o6uaroree noropeHue 11 noHsTUi U
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Ob6o6uaroree noropeHue 11 noHsATU U
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

[Ipomexyrounas arrecrauus. ['ogoBas
KOHTpOJIbHAs paboTa

96

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaTu3alus 3HaHui 3a kype 10-11
KJIACCOB




[ToBTOpeHue, 0600IICHNE 1
97 cucTeMaTu3alys 3HaHui 3a kype 10-11
KJIaCCOB

Hcropus pasBUTHS CTEPEOMETPUM KAK
98 HayKU U €€ poiib B PA3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAyKU U €€ poilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
100 HAyKU U €€ poilb B pa3BUTUU

COBPEMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
101 HaYKU U €€ poJib B pa3BUTUHU

COBPEMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
102 HaYKHU U €€ poJib B pa3BUTUHU

COBPEMECHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

102

10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomerpus. 10-11 knacc. YueOuuk. ba3oblit u yrinyOnEHHbINA ypOBHH/

Aranacsh JI.C., byry3os B.®., Kagomues C.b. u np.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. 'eomerpus. 10-11 kiacc. YueOuuk. ba3oBblii U yrinyOn€HHbIA ypOBHH/
ArtanacsH JI.C., byry3oB B.®., Kanomues C.b. u ap. ; AKunoHepHoe
ob6mectBo "N3narenscTBo "[IpocBemenne"

2. I'eomerpus. unaktuueckue matepuansl. 10 kinacc. ba3zoBblil u
npoduibHblii ypoBHU./B.I". 3uB; AkunonepHoe obmecTBo M3narenscTBo
[Ipoceemenne"

3. 'eomeTpus. Junaktuueckue marepuansl. 11 kimacc. ba3oBsiil u
npodunbnbiit ypoBHu./b.I'. 3uB; Axkunoneproe obmectBo "M3naTenbcTBO
"IIpocBemienue"

4. Meroauueckoe mocooue K MpeIMEeTHON JIMHUN YICOHHUKOB IO T€OMETPHUH

JI. C. AtanacsH, B.®.byry3oBa, C.b.Kagomuesa u ap.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



