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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, IIPHU JI0KA3aTeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(hECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIINX MAaTeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Te€jJa BpalICHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEICHUHN PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELIECHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUNA U POJIM aKCHOMATHKY B MPOBEICHUT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS Paclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCIIEIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOoOpAMHATHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpPKATEIbHBIM JUHUSIM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON paboueit
MPOrpaMMBbl, pacHpeleIEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
cOOJTIOICHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  o0ydeHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaeHHoe
M3Y4YCHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXKXAHUE OBYUYEHUA
10 KUIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMeECs,
NapajuleNIbHble M CKpelMBaromuecs npsimble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockocth. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHUE, N300paKeHUeE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOMCTBA [apauIeIbHBIX IJIOCKOCTEMN. [Ipocreimue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBAasl U MOJHAS TIOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNunes] U  €ro  CBOMCTBA.
Kparuaiimime mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX T'paHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 5€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHOW MMPAMU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Ppas3lIoOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM ~ BekTopaM. IIpsiMoyrosibHas  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalenus

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKas ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlleHUs Ha TIOCKocTH. Pa3Béprka mummHapa U koHyca. CuMmmerpus chepbl u
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOW MPU3MBI, MIIMHIPA, TUpaMHuIbl U KoHyca. O0BEM 11apa U 1mapoBoro
CeTMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHWKOB. [Ipu3ma, BhucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwiuHapa. llepeceuenne cdepsl u mapa ¢



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILCHHUS.

[1nomans MOBEPXHOCTH UWIMHApA, KOHYyca, IUiom@anab chepsl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUS TUIUHIpPA
(mapaymienbHO M TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METObl IOCTPOCHHUS
CEYEHUN: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmMoyronpHas
cucreMma KoopauHat B mpoctpancTBe. KoopauHatel Bekropa. Paznoxxenue Bekropa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpHU PEUICHUH TE€OMETPUUYECKHUX
3a7ad4.

J{BUKeHHs] B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMWXEHUN: TapaliebHBIA TEpPEeHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMO.
[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(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLIMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrt W Ppeanru3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4eIoBEeYeCKOM AeATEIbHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUeHUH 10 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOseMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKXKe BBIIBUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaThH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJVIEKT:

BJa/J€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mnpu pelmeHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYXJaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXneHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJ1accu(ukanuu;

CBOOOJHO  OMEpUpPOBATh  IMOHATUSIMH, CBA3aHHBIMHM C  CEUCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha TUIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3IUYHBIMU METOJaMU, BBIMOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (MpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CUMMETPHH
durypsr;

CBOOO/IHO OIEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAaJl BEKTOPAMH;

pemarb 3aJadyd Ha JOKa3aTelbCTBO MaTEeMaTUYECKUX OTHOIICHUA U
HaXOXKJECHUE TE€OMETPUYECKUX BEJIMYUH, NMPUMEHSAS HM3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpPa3OBbIBATh U HUHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MpPAKTUKE: CpaBHUBATH W
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHSTUS B
npolecce IMOMCKAa PpeUIeHHs] MaTeMaTH4eckd  CcpOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJauH,
CBSI3aHHBIE C HAXOKJIECHUEM F'€OMETPUUYECKUX BEIUYMH;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPHUH Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



K konmy 11 kiacca oOyyaronuiicss HAQy4uTCs:

CBOOOJHO ONEPUPOBATH MMOHATUSMH, CBSA3aHHBIMU C LHJIMHIPHYECKOM,
KOHHYECKOW U CHEpUYecKOl MOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
MOJIyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMJIMHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE C(Pephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHMS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TENl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIIMSIMU TeEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHMCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3ydaembie (GUTYPHI, BBHIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BpaIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH OINEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4d HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuieIbHOM  MEPEHOCE, ILEHTPAJIbHOM CUMMETPUH, 3€pPKAIBHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BPAILCHUS: CEUCHHS LWJIMHIIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYCa (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YePE3 BEPIINHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI IMOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

NPUMEHSATh TreoMeTpuueckre (akTbl ISl PEIICHHS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJBKO IIArOB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha J0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIE CUTYaALU, IPUMEHITh N3YUEHHbBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IPOLECCE IOUCKA  PELICHUS
MaTeMaTh4ecku  Cc(HOPMYJTUPOBAHHOW  TPOOIEMBI,  MOJIETUPOBATH
pEalIbHBIE CHUTYAaIlMd Ha SI3bIKE T€OMETPHUH, UCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHSATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX dJTalax pPa3BUTHUSI TE€OMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne (uudpossbie)
HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl KoHTpoJibHbIe
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcbl

1 BBeznenue B ctepeoMeTpuio 23 1
2 B3aumHoe pacnonoxeHue npsmMbIX B IPOCTPAHCTBE 6 1
3 [TapannensHOCTh MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
4 [leprieHAUKYASIPHOCTD MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE 25
5 Yriel 1 pacCTOsIHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTtops! B mpocTpaHcTBE 12
8 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 3HAHHUI 5 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6




11 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne n/m HanmenoBaHue pa3aeioB 4 TeM POrpaMMbl KoHTpoabHbIe (pposbic)
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl

1 AHanuTH4eckasi reoMeTpHs 15 1
2 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 15 1
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnouiaay moBepxXHOCTU U 0OBEMBI KPYIJIBIX TEI 1
6 JBrxeHus 1
7 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE TIpaBUIIa U300pAKEHUS HA PUCYHKE
IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, NPsMasi, TNIOCKOCTb,
npoctpancTBo. OCHOBHBIE MTPaBHIIa U300paKEHHsSI Ha
PHUCYHKE IIOCKOCTH, MTapaJUIeIbHBIX MPSIMBIX
(OTpE3KOB), cepeAHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

JlaTa
U3yYCHUS

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

IlonsTus: NepeceKaromuecs 1mI0CKOCTH,
MNepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TO0CKOCTh;
HOJTYTIPOCTPAHCTBO

MHoOrorpaHHHKH, U300payKEHHE TPOCTEUTITHX
IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHOrorpaHHUKH, U300payKEHUE TPOCTEUTITHX
MPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYOLTHX
00BEKTOB

AxcuoMebl CTCPCOMCTPHUH U IICPBBIC CICACTBUA U3 HUX

AXCHOMEI CTEPCOMETPHUH U TICPBBIC CICACTBUA U3 HUX

AxcuoMsl CTCPCOMCTPHU U IICPBBIC CICACTBUA U3 HUX.




10

11

12

13

14

Crnioco0bl 3a1aHHS TIPSIMBIX U IUIOCKOCTEH B
npoctpancTBe. O003HaAYCHHS MPSIMBIX U IIOCKOCTEH

N3o00paxeHune cedeHuit mupamubl, Kyoa v Mpu3Mbl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0paxkenue
nepecedeH sl MOTYYCHHBIX IJIOCKOCTEH.
PackpammBaHue MOCTPOSHHBIX CEYEHUI Pa3HbIMU
[BETaMHU

N300paxeHne cedeHuit mupamMubl, Kyoa v MpU3MblI,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
nepeceyeH sl MOTYYCHHBIX III0CKOCTEH.
PackparmBanue nocTpoeHHBIX CEYECHUI pa3HBIMU
[[BETaMHU

H3o00paxeHne cedeHuit mupamubl, Kyoa v MpU3MblI,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
nepecedeH sl MOTYYCHHBIX III0OCKOCTEH.
PackpammBanue NoOCTpOEHHBIX CEYEHUI Pa3HBIMHU
[IBETaMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u Ipu3MBl,
KOTOpBIE MPOXOAT yepe3 ux péopa. M3o0paxenue
NIEPECEUCHM S IOTYYEHHBIX IIJIOCKOCTEN.
PackpamuBaHue NOCTPOEHHBIX CEUYEHUI pa3HBIMU
1[BETaMU

Merton ciaenoB ajs MMOCTPOCHUA ceueHUI

15

16

17

Meton cnenoB 1ist TOoCcTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHHM MPSAMBIX U INIOCKOCTEN

Merton cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MEPECEUCHUI MPSAMBIX U MIIOCKOCTEN

[TocTpoeHue ceueHuii B nupamuie, Kyoe mo Tpém




18

ToukaM Ha pEOpax. Co3aHKe BHIHOCHBIX YepTexel 1
3alUCh IIaroB MOCTPOCHUS

[Toctpoenue ceueHuii B nupamuie, Kyoe no Tpém

ToukaM Ha pEOpax. Co3aHKe BHIHOCHBIX YepTexkel 1
3aIKCh IIaroB MOCTPOCHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe o Tpém
ToukaMm Ha péopax. Co3qaHme BHIHOCHBIX YePTEKEH U
3aMKch MaroB NOCTPOCHUS

20

21

22

23

[TocTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha pEopax. Co3maHue BEIHOCHBIX YEPTEKEN 1
3aMnuch MaroB NOCTPOEHUS

[ToBTOpenue manumerpuu: Teopema o
IPONOPLUOHANIBHBIX OoTpe3kax. [logoOue
TPEYTrOJIbHUKOB

IToBrOpenue mnanumerpun: Teopema Menenas.
Pacuetsl B ceueHHsIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BUTHS IJITAHUMETPUU U CTEPEOMETPUU
KonTponbHnas pabora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3aumHoe pacnionoxeHue npsiMpIX B IPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipuznaku
CKpeluBaroImuxcs npsaMbix. [lapamiensHelie npsiMbie B
MIPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAHUY U €IMHCTBEHHOCTH
MPSAMON MapaJIeTbHON JTAHHOW MPAMOU, IPOXOASIIEH
Yyepe3 TOUKY MPOCTPAHCTBA U HE JIekKaAIIEH Ha TaHHOU
npsMoi. JleMMa o0 mepecedeHnHt napaieabHbIX
MPSAMBIX TTIOCKOCTBIO




26

27

28

[TapamnensHOCTH TpeX NpsMbIX. Teopema o Tpéx
NapauIeIbHBIX IPAMbIX. Teopema 0 CKpelBatoIUXCs
TPSIMBIX

[TapannensHoe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
napajuieJIbHOrO MpoeKkTHpoBaHus. M3o0pakenue
pa3HbIX GUTYp B MapajljIeIbHON MPOCKIIUU

LentpanbHasi mpoeKius. YTOJI C COHAIIPaBICHHBIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMBIMHU

29

30

31

32

3ajgauu Ha J0Ka3aTebCTBO U UCCIIEI0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsATHSA: MapaIeabHOCTh MPSIMOM U IJIOCKOCTH B
npoctpanctse. [Ipyu3Hak napamienbHOCTH IpAMON U
iockocTd. CBOMCTBA apajIeIbHOCTH MIPSIMON U
IJIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha BEIYUCIICHUE U
JI0KA3aTeNIbCTBO, CBA3AHHBIE C MAPAIIIETBHOCTHIO
MPSAMBIX U IJTIOCKOCTEN B TPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOAAILEro Yepe3 JaHHYI0
IPSMYIO Ha YEPTEkKE U NapajlIeIbHOIO APYyron
npsMoil. Pacu€r oTHOLIEHMI

33

[TapannenbHas npoekiys, IpUMEHEHUE s
MOCTPOEHHUS CEUCHUI KyOa U nmapajuiesenumnesa.
CBolicTBa napajuieienune1a u Npu3Mbl

34

35

[TapannensHbie miockocT. [Ipu3Haku
MapajuIeIbHOCTU JBYX TIOCKOCTEH

TeopeMa 0 MapaJuICJIIbHOCTU U CIUHCTBCHHOCTHU
IIJIOCKOCTH, npoxonﬂmeﬁ 4cpe3 TOUKY, HC




MPUHAUICKAIIYIO JaHHOW TUIOCKOCTH M CIICJICTBUS U3
Heé

CBolicTBa napauiesIbHbIX IJIOCKOCTEH: O
NapauIeIbHOCTH MPSIMBIX TIEPECEUCHUS MPU

36 [IEPECEYCHUH JIBYX NapAJUICIBHBIX INIOCKOCTEN
TpeTbeit
CBoiicTBa mapaieNbHBIX IIOCKOCTEN: 00 OTpe3Kax

17 [IapAJUIEIBHBIX IPAMBIX, 3AKJIFOUEHHBIX MEXIY
NapauIeJIbHBIMU IIJIOCKOCTSIMU; O IIEPECEUEHUN
IPSIMOM € IBYMS IIapaJuIeIbHBIMU IIJIOCKOCTSAMU

38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctn

39 [ToBTOpEHME: TPUTOHOMETPUS NPSIMOYTOJIBHOTO
TpeyrojbHUKa

40 CoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO MapaulesenuIeaa

41 Boruncnenue 1iaMH OTpEe3KOB B KyOe U PSIMOYTOJIbHOM
napaelenumnene

42 [TeprieHAUKYIAPHOCTD MPSMON U TUIOCKOCTH. [Tpu3Hak
NEPIEHUKYJIIPHOCTU IPSIMOM U TNIOCKOCTH

43 [IepnieHAUKyYIAPHOCTD NMPAMOM U IIIOCKOCTH. [Ipu3Hak
NEPIEHUKYJIIPHOCTU IPSIMOM U INIOCKOCTU
Teopema o CylIeCTBOBAaHUM U €IMHCTBEHHOCTH

44 PSIMOM, MPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEePIEeHIUKYISIPHON K MIIOCKOCTH

45 [InockocTy U nepneHAUKYISPHBIE UM NIPSIMBIE B
MHOTOTpaHHHUKaX

46 [110CKOCTH U NEePHEHIUKYIISIPHBIE UM IIPSIMbIE B
MHOTOTpaHHHUKaX

47 Ilepnenaukynsp n HakinoHHas. [locTpoenue




NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

[Iepnenukymnsap u HaknoHHas. [loctpoenue

48 NEPIECHIUKYIIApA U3 TOYKU Ha NPAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsamas u
oOpatHast)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsamas u
obparHas)

51 Yros Mexay CKpeInBatoIUMUCS PSIMBIMU

57 [Touck nepneHaAUKYIAPHBIX NPSAMBIX C IIOMOILBIO
NEePIEeHIUKYIISPHBIX MIOCKOCTEN

53 OpTOoroHanbHO€ MPOEKTUPOBAHUE

54 [TocTpoenue ceuenuii kyoa, MpU3Msl, HPaBHJH)HOﬁ
MUPAMHU/JIbI C TOMOUIBIO OPTOTOHAILHON MTPOEKIIMU

55 [TocTpoenue ceuenuii kyda, NpU3MBlI, HPaBHHLHOfI
MIUPAMHUJIBI C TOMOUIBI0 OPTOTOHAIBHON TPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 iockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJIIPHOCTH IPSIMON U INTIOCKOCTH
KaK CJIEICTBUE CUMMETPUHU

53 IIpaBunbHBIE MHOTOTPAaHHUKH. Pacu€r paccTossHUN OT
TOYKH JI0 IJIOCKOCTH

59 IIpaBuiibHBIE MHOTOTpaHHUKU. Pacy€T paccTosiHUN OT
TOYKH JI0 TIIOCKOCTU

60 CniocoObl OyCTUTh NEPIEHANKYISPbI: CAMMETPHS,
CIBUT TOYKH I10 NAPAJIETbHON MPAMON

61 CnBur no HenapauieaIbHON MPSIMON, U3MEHEHUE

paccTosAHUMI




KoHnTtposbHast pabota "B3anMHOe pacmosiokeHune

62 NPSIMBIX U TJIOCKOCTEH B mpocTpaHcTBe"
[ToBTOpEeHMeE: yroa Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MKy CKPEIIUBAOIIUMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckre METO bl BHIYUCICHUS YIJIa MEXY
IPSIMBIMU B MHOTOTpaHHHMKaX

66 JByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYIPaHHOI'O yIiia

67 [lepnennukynspHble naockoctu. CBOMCTBA B3aUMHO
NEePIEeHIUKYIISPHBIX MIOCKOCTEN
[Tpu3Hak neprneHAuKYIIpHOCTH IIJIOCKOCTEN; TeopemMa

68 0 MPSMOM MepeceYeHUs ABYX MIOCKOCTEH
NEePIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

69 Hp}IvMOYFOJ'IBHHﬁ napanjienenurnes; Kyo; u3sMepeHus,
CBOICTBaA NPSAMOYTOJILHOTO NapaJljiesienuIeaa

70 Teopema 0 AMaroHanu NPsIMOYTrOJIbLHOTO
napaJuleJenuIe1a U CIEACTBUE U3 HEE
CrepeoMeTrpuueckre U NpUKIIaIHbIE 3aa4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM NPSAMBIX U
IJIOCKOCTH
[loBTOpEHME: CKpeLMBarOIMECs PSIMBIE,

72 napaJuleJIbHbIE IIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHKaX

7 [Tapa napaynenbHbIX IJIOCKOCTEN HA

CKPCIIUBAOIIHNXCS NPSAMBIX, PACCTOAHUC MCIKIAY




CKPCIIUBAOIHUMHUCS ITPSAMBIMU B IIPOCTBIX CUTYyallUuAX

PaccrosHue oT TOUKH 10 IJIOCKOCTH, PACCTOAHUC OT

74 . 1
IIPSIMOM 10 IUVIOCKOCTH

75 Brluncnenue paccTosSHUN MEKIY CKPEIIUBAIOIUMUCS |
IPSIMBIMU C IIOMOILBIO NIEPIEHIUKYIISIPHOM MIIOCKOCTH
TpéxrpaHHblii yroj, HEPaBEHCTBA IS TPEXTPaHHBIX

76 yrioB. Teopema Iludaropa, TeopemMbl KOCUHYCOB U 1
CHUHYCOB JUI TPEXTPAHHOIO yIila

77 OeMeHThl CPepruuecKoil FreOMETpUN: re0Ie3NIECKre |
JMHUM Ha 3eMiie

78 KonTponsHas padora "Yriel u paccTosHus" 1

79 CucremaTtu3zauus 3HaHui "MHOTrOrpaHHUK U €r0 |
3JIEMEHTHI"

80 IInpamua. Buael nupamun. [IpaBunpHas nupamuia 1

31 ITpusma. IIpsimMas u HaknoHHas npu3Msl. [IpaBuibHas |
npusma

22 IIpssMo# napaienenunesn, NpsMoyrolbHbIN |
napauenenunes, Kyo

83 Boinykible MHOrorpanHuku. Teopema Ditnepa 1

34 Beinyknbsie MHOrorpanHuku. Teopema Diniepa. |
[TpaBrIIBHBIE U TOJIYTIPABUIIbHBIE MHOTOTPaHHUKHU

85 KonTponbhas padota "MHororpanHuku" 1

86 [lonsTHE BEkTOpa HA MIJIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 Pa3zHoCTh BEKTOPOB 1

89 [IpaBuio napasienenumnena 1

90 YMHOKEHHE BEKTOpaA Ha YUCIIO 1




01 Pasnoxxenue BeKTf)pa 1o 6asucy TpEX BEKTOPOB, HE |
JeXKAIIKUX B OAHOU IIIOCKOCTH
92 CkansipHoe NpoOU3BEICHUE 1
93 Boruncnenue yriia Mex;1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1
96 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiinue 3a1aun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O0600meHne U cucTeMaTu3alus 3HaHUK 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 Hroroas xouTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3ALUs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KosnuyectBo 4yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoka Aata uudposbie
Bcero Kontpobibie  m3ysenus o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B |
npocrpaHcrae”
2 [ToBropenue Temsl "CkassipHOe TPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHuUe TeMbl "Bbhruncienue yria Mex1y BEKTOpaMu B |
npocrpaHcrae”
4 [ToBTOpenue Temsl "YpaBHEHUE TPAMOIL, MPOXOALIEH |
yepes JIBe TOUKu"
5 VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTHU B |
OTpe3Kax
6 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B |
OTpe3Kax
BekropHoe npousseeHue 1
JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMUPOBAHNE 1
9 JIuneiHble HEPAaBEHCTBA, JINHEWHOE TPOTPAMMHUPOBAHKE 1
10 AHanuTHYeCKne METO/Ibl pacuéTa yriia Mex,1y NpsSMbIMH B |
MHOTOTpaHHUKAX
1 AHanuThyeckrue METO/Ibl pacuéTa yriia Mex/]1y MIOCKOCTIMHU 1
B MHOTOTpaHHHUKaX
12 @dopmysa pacCTOSHUS OT TOUKH /10 TNIOCKOCTH B |
KOOpJAMHaTax
13 HaxoxaeHue paccTosiHUI OT TOYKHU A0 INIOCKOCTH B KyOe 1
14 HaxoxeHue pacCTOSIHUM OT TOYKH 0 MJIOCKOCTHU B 1




MIPaBWJIbHON MHUpaMuje

15 KonTponbHas pabota "AHanuruueckas reomeTpus"”

16 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B

13 CeueHrsl MHOTOTPaHHUKOB: CTaHIAPTHBIE TUIOCKOCTH,
MepeceyeHMs MPSMBIX U TIOCKOCTEH

19 [TapaniensHble MpsMbIE U TUIOCKOCTH: MapalljiesibHbIe
ceueHus

20 [TapannensHble NpsSIMBIC U TIFIOCKOCTH: pacy€T OTHOLICHUHN

)1 [TapannenbHble NMPSAMBIEC U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[leprnieHIuKyNpHBIE MPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIC

22 napbl NePIeHINKYISIPHBIX MIOCKOCTEN U MPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

” [TeprieHIUKYISIpHBIC IPSMBIC U TUIOCKOCTH: TEOpEeMa O TPeX
MIEPIICHIUKYIIIpax

24 [TeprieHIUKYISIpHBIC TIPSMBIC U TUIOCKOCTH: BBIYHCIICHUS
JUTMH B MHOTOTPaHHHUKAX

)5 [ToBTOpEHME: MIOMIAIN MHOTOYTOJIBHUKOB, (DOPMYIIBI [T
ionaaen, cooopakxeHust moao0ous

26 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJIEHUKOB, (DOPMYIIBI JIsI
10N, COOOPaKEHUSI TIOT00MS

7 [ToBTOpEHME: IO MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs
TJI0IA N, COOOPaKEHUSI TIOT00MS
[Tnomaau ceyeHnt MHOTOTPAHHHUKOB: TTIOIIATIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs

noxoous




[Tnomanu cedyeHnit MHOTOTPAHHUKOB: TIIOIIA N

29 MMOBEPXHOCTEN, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
no100us

30 Kontposbnas padota "[loBTOpeHHE: MHOTOTPaHHUKH,
CEYEHHS] MHOTOI'PAaHHUKOB"

31 O06béM Tema. OO6beM IPSIMOYTOJIBHOTO TIapasuIeyIeTIIe /1a

1 3amaun 00 yaBoeHUHU KyOa, 0 KBaaparype Kyoa; o
TPUCEKLUH yIia

13 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO TapasuieNienumne1a

34 [Ipuknansble 3a1a4um, CBSI3aHHBIE C BBIYUCIEHHEM 00BEMA
MPSIMOYTOJIBHOTO NTapajuleenuneia

35 OO6BEM TIPSIMOI TTPU3MBI

36 CrepeoMeTpuyecKre 3aJJau, CBA3aHHbBIE C BHIYUCICHUEM
00BEMOB NMPSAMON TPU3MBI

37 [IpuknanHele 3a1a4n, CBsI3aHHbIE C 00BEMOM MPSAMOI
MIPU3MBI

33 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO OMPeAeIEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM MPU3MBI

39 Brruucnenune o0bEMOB TeN ¢ MOMOIIBIO OMPEIETEHHOTO
uHTerpana. O6bEM NUpaMu/Ibl

06

40 ®opmyna 06béMa nupamuibl. OTHOIIEHUE 00HEMOB
MUPaMUJI C OOIITUM yTIIOM

41 ®opmyna o6béMa nmupamuiel. OTHOIIEHHE 00BEMOB
MUPaMH]T C OOIIHUM yTIIOM

4 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE C 00bEMaMU
HaKJIOHHOM IPHU3MBbI

43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMu




IMApaMHu bl

[Tpuknaaneie 3agaun o TeMe "OO0bEMBI Ten", CBA3aHHBIE C

4 00bEMOM HAKJIOHHOM IIPU3MBbI

45 [Tpuknaansie 3agaun o Teme "O0bEMBI TeN", CBSA3aHHBIE C
00BEMOM MUPAMUIBI

46 ITpumenenue o0bEMOB. Bbruncienue paccTosiHUs 10
IJIOCKOCTH

47 KonTponbnas padora "O6bEM MHOTOrpaHHuKa"

43 [unuuapuyeckas IOBEPXHOCTh, 0Opa3yrolue
LMIMHIPUYECKON TTIOBEPXHOCTU

49 Hunuuap. [psamoit kpyrosoi nunuuap. [lnomans
IIOBEPXHOCTU LIWJINHIPA

50 Konnueckast moBepXHOCTh, 00pa3yronme KOHUYECKOU
nosepxHoctu. Konyc

51 Ceuenne KOHyCa MJIOCKOCTBIO, NAapAJUIEIbHON MIIOCKOCTH
OCHOBaHUs

57 VYceuéHnsblil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnoujanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHYyca

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHYca

55 CrepeoMeTpHuuecKre 3aJauy Ha 10Ka3aTeIbCTBO U
BBIYHCIIEHHUE, IOCTPOCHUEM CEUEHNUN LIMIMH]Ipa, KOHYyCa

56 CrepeoMeTpuuecKre 3aJjaui Ha 1I0Ka3aTeIbCTBO U
BBIUHCJICHHE, TOCTPOCHUEM CEUEHUN LMIMH]Ipa, KOHYyCca

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C LIMJIMHAPOM




58 [IpuknagHeie 3a/1a4, CBI3aHHBIE C IIUIMHIPOM 1

59 Cdepa u map 1

60 Ilepeceuenue cgepsl 1 1mapa ¢ mwiockoctbro. Kacanue mapa !
U cepsl TNIOCKOCTHIO. Bun u n306paxkenue mapa

61 Ilepeceuenue cgepsl 1 1mapa ¢ mwiockocTbro. Kacanue mapa |
U cepsl IIOCKOCThI0. By u n3o6paxenue mapa

62 VYpasaenune chepsl. [Lnomans chepsr u e€ yacreit 1

63 Cummetpus cdepsl U mapa 1
CrepeoMeTpuuecKre 3ajauy Ha 10Ka3aTeIbCTBO U

64 BBIUUCIICHHE, CBSI3aHHBIE CO cpepold U mapoM, TOCTPOCHHEM 1
UX CE€YEHUH MI0CKOCTHIO
CrepeoMeTpuuecKre 3ajauy Ha 10Ka3aTeIbCTBO U

65 BBIUUCIICHHE, CBSI3aHHBIE CO CPpepoii U MapoM, TOCTPOSHHEM 1
UX CEYEHMH IIOCKOCTHIO

66 [Tpuknaanble 3aa4u, cBsI3aHHbIE cO chepoil U mapom 1

67 [ToBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH, BBIYUCICHUS B !
OKPY>KHOCTH, CTaHJIapTHbIE MOA00US

68 Pazniunbie KoMOMHAIMY TET BpAIIeHUs] © MHOTOTPaHHHKOB 1

69 3anaun o teme "Tena ¥ MOBEPXHOCTH BpalleHUs" 1

70 3anaun o Teme "Tena U MOBEPXHOCTH BpalleHHs " 1

71 KontponsHast pabota "Tena 1 moBepXHOCTH BpaleHus" 1

72 06bem mummHapa. Teopema 06 00bEME MPSAMOTO MIJIUHIIPA 1

73 Brruuciienne 00EMOB Tell C MOMOIIBIO ONPeAEIEHHOTO |
uHTerpaia. O6bEM KoHyca

74 [Tnouranyu 60KOBOM U MONTHON MOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpuyecKre 3aJauu, CBI3aHHbBIE C BHIYUCIICHUEM !

00BEMOB IUITMHPA, KOHYCA




[Ipuknagueie 3agaun mo Teme "OOBEMBI U TUTOIIATN

76 .
IIOBEPXHOCTEH Tel
O06bEM mIapa u mapoBoro cekropa. Teopema 00 00bEMe
77 mapa. [Inomans chepsl. Crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB I11apa, IapOBOro
CerMEHTa M 1IapOBOI'0 CEKTOPA
[Tpuknaaneie 3agaun o TeMe "OO0bEMBI Ten", CBA3aHHBIE C
78 00BbEMOM 11apa U mIoazbio cepsl. COOTHOIIEHUS MEXIY
IUIOINASIMU [TOBEPXHOCTEH M 00bEMaMU IOJOOHBIX TeJ
[TogoOuebIe Tena B mpoctpanctBe. M3menenne o0béMa rnpu
79 nogoOuu. CtepeoMeTpruecKue 3a1a4u, CBI3aHHbIC C
BBIYHCIICHHEM 00BbEMOB TEIT U TUIOIIA/ICH TTOBEPXHOCTEH
20 Kontponsnas padora "[1nommaay moBepXHOCTH U 00BEMBI
KpyIibIX Ten"
31 JiBr>xeHust mpocTpaHcTBa. OToOpaskeHus. JBHKeHUs U
paBeHcTBO (uryp. Ob1e cBoiicTBa ABMKEHUN
Buapl nBukeHMil: napauiebHbIN NEPEHOC, HEHTPaTbHAS
82 CUMMETpPHUS, 3epKAIbHASI CAMMETPHSL, IOBOPOT BOKPYT
psAMON
83 [TpeoOpazoBanus noxoodwus. [psmas u chepa Ditnepa
84 I'eomeTprueckue 3aaun Ha IPUMEHEHUE IBUKEHUS
85 KonTponbnas pabora "BexTops! B mpocTpancTee”
O6o06maromiee noBTopeHue 11 moHATUI 1 METOZOB Kypca
86 reomerpun 10-11 knaccos, cucreMaTu3anus 3HaHUM:
"[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
Ob6o0maromiee moBTopeHne 11 MOHATHIT 1 METOZIOB Kypca
87 reomerpun 10-11 knaccos, cucremMaTrnu3anus 3HaHUM:

"BexTopsl B mpocTpaHcTBe"




88

89

90

O6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpun 10—-11 knaccos, cucremMaTu3anus 3HaHUM:
"BexTops! B mpocTpaHcTBe"

O6o6maromee moBTopeHue 11 MoHATHII 1 METOZOB Kypca
reomerpuu 10—11 kiaccoB, cucremaTu3amus 3HaHUM:
"O06beM MHOTOTrpaHHUKA"

O6o6matomee mopropenue 11 moHATHI U METOIOB Kypca

reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"O6beM MHOTOTpaHHUKA"

91

O6o6matomee moBropenue 11 MoHATHI U METOIOB Kypca
reomerpun 10—-11 knaccoB, cucremMaru3anus 3HAaHUM:
"[Tnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92

93

O6o6matomee moBropenue 11 mMoHATHI U METOIOB Kypca
reomerpun 10—11 kaccoB, cucremMaru3anus 3HAaHUM:
"[Tnmomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94
95

WroroBas koHTpoJsibHAs paboTa

[ToBTOpEeHMEe, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN

96

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTUH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

97

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJb B
Pa3BUTHHN COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

98

99

Hcropus pa3BuTHS CTEPEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTHHN COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU U eé POJib B




Pa3BUTUH COBPEMEHHBIX MHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B
100 Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKHU U €€ POJIb B
101 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
102 pPa3BUTUH COBPEMEHHBIX NHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI. C. ArtanacsH, B. ®@. byry3os, C. b. Kagomiies u nip. 'eomerpust: Yueb. ns 10-
11 k1. o6mmeoOpazoBar. yupexaenunii [Ipocsemnienue 2019 r.






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 646116746743375933883833707902081325236681597657
Bnagened puwwHa BanedTuHa CepreesHa

OeicTevTened C02.03.2023 no 01.03.2024



http://www.tcpdf.org

		2023-09-06T15:28:10+0500




