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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YUEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEINSAX, MO3BOJISIIOIIMX ONUCHIBATH M HM3ydaTb
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE MPEACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMUA JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(GopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPEJCTABICHUN 00YyYarOMIUXCsl, paclIupss U yriyOmss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIeH yueOHoro npenmera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyUYEHUS MaTeMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTIO yIJia.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpms3ma: Nn-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W MpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronmpHas  cucremMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummetpusi chepsl U mapa.

O0béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJACH TOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHuit MHOTOTPAHHUKOB U TEJ BpAllCHUS: CEUEHUS LIUIIUHpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI TIEpEeHOca
CEKyIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cuctemMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KooparHaTHO-BEKTOPHBIN METOJ] IIPU PEIICHUH T€OMETPUUECKUX 3a/1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxknanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOI0 O0IEeCTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IrpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MMPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHMKH, HEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;



3) AyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapoaa, chOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHWSI, STUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C TMPAKTUYCCKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U ACSTEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYTyIIETO;

4) acTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYCCKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KIeHUH, BOCTIPUUMYUBOCTD K
MaTEeMaTUYECKUM acTeKTaM Pa3IN4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTHYECKWE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 37I0pOBBIO (370POBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTJIbIXa, peryisipHas (GU3u4ecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHSAX CIIOPTUBHO-03/J0POBUTEIBHON IEATEITLHOCTBIO;

6) TpyaoBoe BociuTaHueE:

TOTOBHOCTh K Tpydy, OCO3HAaHUE LIEHHOCTU TPYAOIIO0OUs, HHTEpeC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKOM HApaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCITMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHNMAHUE BIIASHHS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHMM JUIsl peHieHus 3a7ad B 00J1acTu
OKpYXaromel cpepl, IIaHUPOBAaHUE TIOCTYNIKOB W OIICHKA HMX BO3MOJKHBIX
MOCJIEICTBUM JIJIsl OKPYKAIOILLEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMaTUUECKON
HAyKH KaK cepbl 4eTOBECUCCKOM IeATETLHOCTH, ITANOB €€ Pa3BUTHS U 3HAUNMOCTH
JUTSL pa3BUTHS ITUBHIIN3AIMY, OBJIAJCHHUE SI3bIKOM MaTEMaTHKH M MaTeMaTHUYCCKOU
KyJIbTYpO# KaK CPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH MMPOCKTHYIO
Y UCCJIEIOBATEILCKYIO JIEATEIHOCTh MHANBUAYAIBHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBusA:

BBISIBISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHs TIOHATUN, YCTAHABIMBATH CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000IIEHHS U CPAaBHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIHMpPOBaTbH U  NPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUIMA
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYIAEHUS U BBIBOJIBI;

BBIOMpATh CMOCOO peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapHAaHTOB PELIEHUs, BHIOMpPATh HanboJee MOAXOASIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTeabcKme 1eiicCTBUS:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HaHUS,
dopMynupoBaTh  BONPOCH,  (UKCHUpYIOIIME  MPOTHUBOpEUHE,  MpoOieMy,
yCTaHaBIIMBAaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Y, apryMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro o0beKTa, IBJICHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTaMHU, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENEHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NPOBENEHHOTO  HAOJIOJIEHMS, HUCCIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOLIECCa, & TaKKE BbBIABUTATH
IIPEATIOJIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

BBISIBJIATH Je(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX /JI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PAa3TUUYHBIX BUAOB U (PopM
IIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh WMHGOPMAIMIO, MPEICTaBIATh €€ B pazIUYHbIX (popmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyJINPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHHBeEpCaJIbHbIe YueOHbIe AeiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHs IO XOIy pEUIeHus 3aJayu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTAT;

B X0/€ 00CYyXJeHUs 3a/1aBaTh BONPOCHI IO CYLIECTBY OOCYKIA€MOU TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
auainora, oOHapyKMBaTh Pa3jIM4YU€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3yJIbTaThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaad
NPE3EHTAlUU U OCOOEHHOCTEN ayTUTOPHUH.

PerynsitTuBHbIe YHHBEpCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJISAThH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCO0 pelIeHus ¢
Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEJIBLHOW  peduiekcuM  Kak  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crocobamMu CaMOINPOBEPKHU, CaMOKOHTPOJISI TIpoIrlecca W pe3ysibTaTa peIIeHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJ1auH,
BHOCUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUUUHBI
JOCTIKCHUSI WM HEIOCTUKEHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€ATEJIBHOCTD:

MMOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3adad, NPUHUMATH II€b COBMECTHOU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh



BU/JIBI pa0OT, IOTOBAPUBATHCS, 00CYX)AATh MPOIIECC U Pe3yJIbTaT paboThl, 0000IIaTh
MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TPYMNMOBBIX (opMax paboTel (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPJIUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMHA KOMaH/bl, OLIEHUBATh KAUECTBO CBOErO BKJIAJa
B 00muiA TPOAYKT TO KpUTEPHUSIM, CHOPMYIHUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyyaromuiics HayIuTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TIPU
pelIeHnN 3a7a4 U MPOBEACHUN MaTEMAaTHYECKUX PaCCyKICHHIA;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPH PELICHUU
F€OMETPUYECKHX 3a]1aY;

e KJIAcCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHATUSAMH, CBA3AHHBIMU C YyIJlaMHd B
IPOCTPAHCTBE: MEXJY IMPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IJIOCKOCTBIO;

e CBOOOIHO ONEpPUPOBATh NOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHbIE BHJbl MHOTOIPAaHHUKOB (Mpu3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIAaCCU(PUUMPOBATH  MHOTOTPAHHWKH,  BBIOMpass  OCHOBaHWS IS
KJIacCU(UKaIIH;

e CBOOOAHO ONEpUPOBATH  IOHATUSMH, CBSA3AHHBIMH C  CEUYCHHEM
MHOTOI'PaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH napajieabHOE, LEHTPATbHOE u OpPTOrOHAIBHOE
MPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTh, BHITOIHATH U300paXkeHust (pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHSI MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  IOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
NUpPaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (HopMyT;

e CBOOOIHO OMEPUPOBATH MOHATHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HAJ BEKTOPaMHU;



pemarb 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTUYECKUX OTHOLIEHUWA U
HAXO0XKJIEHUE FEOMETPUYECKUX BETMUNH, IPUMEHSS N3BECTHBIE METOIbI IPH
pElIEHNH MaTEeMaTUYECKUX 3aJlad MOBBIILIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

IPUMEHATh IPOCTEHIIME MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

IPUMEHATh [OJYYEHHbIE 3HAHMS Ha [PAKTUKE: CpPaBHUBATh W
aHAIM3UPOBAaTh PEALHBIE CUTYALMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
npolecce TMOWCKAa peUIeHHs] MaTeMaTH4ecKH chopMmynnpoBaHHON
npo0JieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MPaKkTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniry 11 kiacca oOyyaromuics HayquTCst:

CBOOOJHO OMNEPUPOBATH IMOHATHSMH, CBS3aHHBIMH C IHJIAHIPHYICCKOM,
KOHMYECKOW U CcepuyecKOol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOy YCHHUS;

OTepUPOBATh MOHATUIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSICHATH CTIOCOOBI MOTYYSHUS TEJ BPAICHHS,

KJIacCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallCHHS,
00BEMBI M TIIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMA C KOMOWHAIMSIMHU TEI
BpaIlleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYUCIISATH COOTHOIIECHUS MEXKTY TUTOMIAIIMUA TIOBEPXHOCTEH 1 00bEMaMu
ITOJIOOHBIX TET;

n300pakaTh u3y4aembie (UTYPBI, BBITOIHATH (BBIHOCHBIC) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJl BPAILICHUS;



U3BJIEKAaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HMH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPEeACTaBICHHYIO Ha
yepTexkax U pUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaIiy HaJl BEKTOPAMH;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TeOMETPUUECKUE 3a/1a4i Ha BRIUUCIICHHUE YIJIOB MEXKTy PSIMBIMU U
MJIOCKOCTSIMH, BBIUYMCIICHUE PACCTOSHUNA OT TOYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOIa MPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMU C JIBDKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOHATh M300paXK€HUsI MHOTOIPAHHUKOB U TEJ BpaAIllCHUS MpHU
MapajuieiIbHOM  TEPEHOCE, ILEHTPAIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHHS: CEYEHUS LMUIUHAPA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIME YEPE3 BEPIIUHY ), CEUEHUS 1I1apa;
UCIIOJIB30BAaTh METOJBl IIOCTPOEHUS CEUEHUW: METOJ CJIE0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH INIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSITh TeoOMeTpuYecKre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralluX HECKOJbKO IIaroB PEIICHUS, €CIH YCIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYMH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJTyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
U OIIEHUBATh peajbHbIE CUTYyallUd, MPUMEHSITh W3yYCHHBIC MOHSTHSA,
TEOpEMbI, CBOMCTBA B TMpPOIECCE IOUCKA pEHIeHUs MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh peaNIbHbIC CUTyallud Ha
A3BIKE TEOMETPUH, UCCIEA0BATh ITIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarh
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

UMETh TpEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecteo acon dueKkTpoHHbIe (LM pPOBbLIE)
n/n NpOrpamMmbl Bcero Korrpoabhbie o0pa3oBaTe/ibHbIE PeCypPChl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHOe pacmonoxeHue MpsmMbIX B 5 1
IIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHHI\C’yHﬂpHOCTL TPSIMBIX U o5
TJIOCKOCTEH B IIPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHuKH 7 1
Bexkropsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne n/m KoHTpoJbHbIe
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypChl
padoThI
1 AHanuTH4eckas reoMeTpus 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
cucTeMaTHU3alys 3HaHUi
3 O0BEM MHOTOTpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
5 IToBTOpeHue, 06o6meHIfe u 17 5
cucTeMaTHh3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/ Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpouabHbie padoTsl

OcHoBHBIE TpaBUIIa N300pAKEHNUS HA PUCYHKE
1 IJIOCKOCTH, NMAPAJIJIENIbHBIX MPSIMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka

[ToHATHS cTepeoMeTpHH: TOUKa, psmas,
IJIOCKOCTh, MpocTpaHCcTBO. OCHOBHBIE NpaBuia
2 M300paKeHUS Ha PUCYHKE IIJIOCKOCTH,
MapajuIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsATHs: nepecekaronecs MIOCKOCTH,
3 nepecekarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHA: epecekarouecs MI0CKOCTH,

4 [IEPECEKAIOIIMECS PsIMast U IUIOCKOCTb;
MIOJIYIIPOCTPAHCTBO

MHororpaHHuKy, U300pa’keHue MPOCTEUIITNX
5 MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEUIITNX
6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCETPHU U IICPBLIC CIICACTBHA U3

HHUX




AXCUOMBI CTCPCOMCTPHHU U IICPBBIC CIICACTBHA U3
HHUX

AKCHOMEI CTCPCOMCTPHHU U IICPBBIC CIICACTBHA U3
HuX. CriocoObl 3ajaHust IPSIMBIX U IJIOCKOCTEH B
npoctpanctBe. O003HAUCHUS IPSAMBIX U
IJIOCKOCTEMN

10

N3o006paxeHune cedyeHuit mupamuibl, Ky0a v MpuU3Msl,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxenne
IepeceyeHus MOIYyUYEHHBIX MIIOCKOCTEH.
PackpamimBanue nocTpOEHHbIX CEYEHUI pa3HbIMU
LBETaMU

11

N3o006paxenune cedyeHuit mupamMuibl, Ky0a v MpuU3Msl,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxenne
nepeceyeHus MoayYEHHBIX MITOCKOCTEH.
PackpanivBanue nocTpOEHHBIX CEYEHHUI pa3HbBIMU
LBETaMU

12

N300paxeHune cedeHuit mupamMuibl, Ky0a v MpU3MBI,
KOTOpBIE TPOXOIAT uepe3 ux péopa. Mzobpaxkenue
MEPECEUCHUS MTOTYUECHHBIX MIIOCKOCTEM.
PackpammBanue noCTpOEHHBIX CEYEHUN pa3HBIMU
IBETAMH

13

N300paxenune cedeHuit nmupamuibl, Kyoa 1 MpuU3Msl,
KOTOPBIE TPOXOIAT uepe3 ux péopa. Mzobpaxkenue
nepeceyeHus MoayYEHHBIX MITOCKOCTEH.
PackpamBanne MOCTPOCHHBIX CEYCHUI Pa3HBIMH
[[BETAMHU

14

Merton cnesioB it MOCTPOSHUS CeUEHUM

15

Meton cienoB it NoCcTpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHUH MPSMBIX U IUNIOCKOCTEN




16

Meroa cnenoB aiis nocTpoeHus ceueHui. CBoiicTBa
MEePECEUCHUH MPSAMBIX U IIJIOCKOCTEH

17

18

19

[TocTpoeHue ceueHuit B nupamuie, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3maHue BHIHOCHBIX YePTEKEH
U 3aIIUCh 111aroB IOCTPOEHUS

[Toctpoenue ceuenuii B nupamujie, Kyoe no Tpém
Toukam Ha péOpax. Co3aHue BHIHOCHBIX YepTexKeH
Y 3aMKCh I1aroB OCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

Toukam Ha péOpax. Co3aHue BHIHOCHBIX YepTexKeH
U 3aIIUCh I1aroB MOCTPOCHUS

20

[TocTpoenne ceueHuit B mupamuie, Kyoe 1mo Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX YepTEkKeil
Y 3aIKCh 11aroB IOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [lono0Oue
TPEYrOJAbHUKOB

22

23

[ToBrOopenue nnanumerpun: Teopema MeHnenas.
PacueTsl B ce4eHMIX Ha BBIHOCHBIX YEPTEKAX.
Hctopus pa3BUTHS INTAHUMETPUU U CTEPEOMETPUN

KonrtponbHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzanmuoe PACIIOIIOKCHHUE IPAMBIX B IIPOCTPAHCTBE.
CerH_II/IBaIOH_II/ICCﬂ IpsAMBIC. HpI/I3HaKI/I
CKpCHIMBAOIHNXCA IPAMBIX. HapaHHeHBHLIC
MpsAMBIC B IPOCTPAHCTBEC

25

Teopema o cyliecTBOBaHMM U €IMHCTBEHHOCTH
NPpAMON MapaJuieIbHOW TaHHOW MPSIMOiA,




MPOXOASAIICH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHOo# npsiMoi. Jlemma o
MepPECEUCHUH MapAJJICIBHBIX MPSIMBIX TIIOCKOCTHIO

26

[TapamnensHOCTB Tpex npsMbIX. Teopema o TpEX
rapajuieNbHbIX OpsMbIX. Teopema o
CKPEILIMBAIOIINXCS MTPSAMBIX

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOICTBA MapajlIeIbHOTO IPOCKTHPOBAHMUS.
N3o6pakenue pasHbIX (GUTryp B mapamiebHOI
MIPOEKITUH

IlentpasibHas npoekuus. Yroji ¢ COHapaBIeHHbIMU
CTOpPOHAMHU. YTOJI MEXAY NPSMbIMU

3agaun Ha J0Ka3aTeabCTBO U UCCIIEI0BAHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[ToHsITHSA: MapaIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [[pu3Hak nmapanieabHOCTH MPSIMON 1
mockocTH. CBOMCTBA MapaIeIbHOCTH NPSIMON U
MIOCKOCTH

31

I'eomeTpuyeckue 3a1a4n Ha BEIYUCICHUE U
JI0KAa3aTeNIbCTBO, CBA3AHHBIE C MTAPAIETBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

32

33

ITocTpoeHue ceueHus, MPOXOASILEro Yepe3 JaHHYIO
IIPSIMYIO Ha YEPTEXKE U NapauIeIbHOTO IPYron
npsMoi. Pacdy€r oTHOIMEHUI

[TapatensHas NpOEKLUs, IPUMEHEHUE IS
MOCTPOCHHSI CeUeHUH Ky0a 1 nmapasenenunesna.
CaolicTBa napaienenunena u Npu3Mbl




34

IMapannensHele wiockocty. [pusnaku
HapajieNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 napaJuIeIbHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MPOXOSIICH Yepe3 TOUKY, HE
MIPUHAJYICKAILYIO JAHHOM MIIOCKOCTH U CJIEICTBHS
n3 Heé

36

37

38

CaolicTBa napajuiesbHbIX IIJIOCKOCTEH: 0
MapajuIeTbHOCTH MPSIMBIX TIEPECEUCHUSI TPU
MEPECCUCHUH IBYX MapaJlJIeIbHBIX TIIOCKOCTEH
TpeThen

CaoiicTBa napamienbHbIX IIIOCKOCTEN: 00 OTpe3Kax
MapajuIeNbHBIX TPSIMbIX, 3aAKITIOUEHHBIX MEXTY
NapajuieIbHBIMU TUIOCKOCTSMH; O IePECeYCHUN
MPSIMOH C IBYMsI TapaJuIeIbHBIMU TJIOCKOCTSIMU

IToBropenue: Teopema ITudaropa Ha rmockoctu

39

[ToBTOpEHME: TPUTOHOMETPHS NMPSAMOYTOIBHOTO
TPEYTOJIbHUKA

40

41

CBoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napaenenumnena

Brruncnenue IIMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM TapasuieNenuIe/e

42

[lepneHMKyaIpHOCTD NMPSIMOM U TUIOCKOCTH.
[Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH

43

[lepneH MKy aIpHOCTD NMPSIMOM U TUIOCKOCTH.
[Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH

44 IpsSIMOH, TPOXOIAIIEH Yepe3 TOUKy MPOCTPAHCTBA U
NEePHEHUKYISPHOH K INIOCKOCTH

45 [TnockocT U neprneHANKYIISIPHBIE UM MIPSIMBIE B
MHOTOT'paHHHKaX

46 [TiockocTn 1 NEepHIEHANKYIISIPHBIE UM HIPSMBIC B
MHOTOTpaHHHUKAX

47 [Tepnenaukynsap u HakiaoHHas. [locTpoenne
NEePIEeHUKYIISPA U3 TOUKU Ha TPSMYIO

48 [epnienaukynsp u HakiaoHHas. [loctpoenne
NEPIIEHINKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx meprneHaAnKyIsApax (psamas 1
oOpaTHas)

50 Teopema o Tpéx nepneHaAUKyIsApax (mpsmMas u
oOpatHas)

o1 VYroa Mexay CKpelyBaroUMUACS MPSIMbIMU

59 [Touck neprneHANKYISPHBIX MPSIMBIX C TOMOIIBIO
NEePIEHANKYISIPHBIX IIOCKOCTEH

53 OpTroroHanbHOE MPOSKTUPOBAHNE

54 [TocTpoenue ceuenuit kyoa, IpU3Mbl, MPABUIBHOM
MUPaMUJIbI C TOMOIIBIO OPTOTOHABHON MPOEKIINU

55 [TocTpoenue ceuenuit kyoa, IpU3Mbl, MPABUIBHOM
MUPaMU/IbI C TOMOIIBIO OPTOrOHAIBHON MPOEKIMU
CuMmMmeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 tockocty. [ImockocTn cuMMeTpuid B
MHOTOTpaHHUKaX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJI€ACTBUC CUMMETPUU




IIpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTostHui

>8 OT TOYKH J0 IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTPaHHUKU. Pacd€r paccTostHUi
OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObl OIyCTUTb NEPIEHANKYISAPBl: CAMMETPHUS,
CZIBUI TOYKH I10 NTapaJIJICIILHON NPSIMOI

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTosHui

62 KonTponbhas padota "B3aumHoe pacronoxeHue
MPSIMBIX U ITIOCKOCTEN B TpocTpaHcTBE"
IloBTOpEHME: Yroa MeKay NPSAMBIMU Ha IUNIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE,
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: Yroa MEXKIYy CKpEIIUBAOIIUMHUCS
IIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue MeTObl BEIUUCICHUS YIIIa MEXKTY
MPSIMBIMUA B MHOTOTpaHHHKaX

66 JIByrpansbiil yroj. CBOMCTBO JIMHEWHBIX YTJIOB
IBYTPaHHOIO yria

67 [Iepnenaukynspusle m1ockocTH. CBONCTBA
B3alMHO NEPIEHIUKYJISAPHBIX MNIOCKOCTEN
[Ipu3Hak neprneHIuKyISIpHOCTH MIIOCKOCTEH;

68 TeopeMa o MPSIMOH MepecedeHust ABYX TIOCKOCTEH
MEPIEeHIUKYISIPHBIX TPEThEN TIOCKOCTH
[IpsiMoyronbHBIN Napasuienenunesn; Kyo;

69 U3MEpEHUS, CBOMCTBA IPSAMOYTOJIEHOTO

napajjicicnuicaa




TeopeMa 0 1MaroHany NpPsIMOYTOJIBLHOTO

70 napajuleJIeIUIe a U CIECICTBUE U3 HEE
CrepeoMeTpuuecKre U NPUKIAIHbIE 3a]a4ul,

71 CBSA3aHHBIE CO B3aUMHBIM PACIIOIOKEHUEM IIPSMBIX
U TUIOCKOCTH
IloBTOpEHUE: CKPEIUBAOIIUECS NPSMBIE,

72 IapajuleJIbHbIE IJIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHUKAX
[Tapa napaiesbHbIX IJIOCKOCTEN Ha

73 CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXIY
CKPEILMBAIOIINUMUCS IPSIMBIMHU B IIPOCTHIX
CUTyaLUsX

74 PaccrosiHMe OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIIOCKOCTH
Brruucnenue pacctosHUA MEXKIY

75 CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIIBIO
MEPIEeHIUKYIISIPHOM MII0CKOCTH
TpéxrpaHHblil yroi, HEpaBEHCTBA JJIsl TPEXTPaHHBIX

76 yrioB. Teopema IIugaropa, Teopembl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

77 DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 KonTpomnbHas padota "Yriel u paccTosHus"

79 CucremaTtu3zanus 3HaHuN "MHOTrorpaHHHUK U €T0
3JEMEHTHI"

80 [Tupamupa. Buasl nupamua. [lpaBunsHas nupamuaa

81 [Tpusma. [Ipsimasi 1 HaKJTOHHAS TPU3MBI.

[IpaBunbHas npuszma




[IpssMo#t napaienenunen, NpsMOoyroabHbIA

82 1
napajuiesienumnes, Kyo
83 Boinyknble MHOrorpanHuku. Teopema Oitiiepa 1
84 Brinykibeie MHOrOrpannuku. Teopema Diiepa. 1
[IpaBusbHBIE U TIOTYPABUIBHBIE MHOTOTPAHHUKHU
85 Konrponsnas padora "MHororpaHHUKH" 1
86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BeKTvopa 1o 6a3ucy Tpéx BEKTOPOB, HE 1
JIeKAIINX B OTHOM MIIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
95 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1
99 O06o0mIeHre U cucTeMaTH3aIus 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 HroroBast koHTpobHAs paboTa 1
102 O06o001IeHre U cHCTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTtpouabsHbie padoTsl

1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa HA 1
IJIOCKOCTH U B IPOCTpaHcTBe"

2 [ToBropenue Temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPOB"

3 [ToBTOpEeHUE TeMbI "BbruncieHue yria Mexry 1
BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIpoXosuIel yepes 1Be TOUuku"

5 VYpaBHEHHE IIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IIIIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexTopHoe npousBeneHue 1

8 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAaHHE

9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE

10 AHanUTUYECKHE METO/IbI pacuéTra yriia Mexay 1
MPSIMBIMU B MHOTOTPaHHUKAX

11 AHQJIUTUYECKUE METObI pacu€Ta yria MExXIy 1
IJIOCKOCTSIMU B MHOT'OTPaHHUKAX

12 dopmysa pacCTOSHUS OT TOUKH JI0 TIIOCKOCTHU B 1

KOOpJMHATAX




HaxoxneHnue paccTosiHUN OT TOUKHU 10 TIIOCKOCTH B

13 KyOe

14 HaxoxneHnue paccTosiHUN OT TOUKHU 10 TIIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

15 KontponbHas padota "AHamuTudeckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE
MHOT'OTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
IJIOCKOCTH, TIEPECEUEHUs IPSIMBIX U MII0CKOCTEM

19 [TapannensHble NpSIMbIE U TITIOCKOCTH:
rapajvieIbHbIC CEUCHUS

20 [TapannenpHble NpsSIMbIE U MIIIOCKOCTH: PACUET
OTHOILIEHUN

21 [TapannensHbIe MPSIMBIC U TIFIOCKOCTH: YTIIBI MEXKITY
CKpEUIMBAIOIIUMHUCS TPSIMBIMU
[TepnenauKysipHBIC IPSMBIE U TUNIOCKOCTH:

29 CTaHJapTHBIE TTAPbl IEPIECHINKYIISPHBIX
MJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB

93 [lepnenukynasipHble MPSAMBIE U TNIOCKOCTHU: TEOpeMa
0 TpeX MEePIEeHIUKYJIIIpax

24 [lepnenaukyasipHbIie MPSMBIE U TNIOCKOCTH:
BBIYHMCIICHUS IJIMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIBHIKOB,
(hopMyITBI 1715 TUTOMIAEH, COOOpaKEHUS MOA00US

26 [ToBTOpEeHue: mIoMAANM MHOTOYTOJIbHUKOB,

(hopMyITBI 1S TUTOMACH, COOOpaKEHUS MOA00US




HOBTOpeHI/Ie . Imomaau MHOTOYTOJIBHUKOB,

27 (hopMyITBI 1S TUTOMIACH, COOOpaXKEHUS MOA00US
[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOIIAIU

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
no100us
[Tnomaau ceyeHnit MHOTOTPAaHHUKOB: TIOIIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHuUs
1o106us

30 Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napaJiesienumnea

39 3agaun 00 yaABOeHUH Ky0Oa, 0 KBajpaType Ky0a; o
TPUCEKITUH yTJIa

33 CrepeoMeTpuuecKkre 3aa4u, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO TapasuieNenune1a

34 [TpuknanHbie 3a1a49M, CBSI3aHHBIC C BEIYUCIICHUEM
00BEMa IPSMOYTOJIEHOTO TTapajliesIeue ia

35 O0BEM npsIMOit TPU3MBI

36 CrepeoMeTpHyecKHe 3aauu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOU TPU3MBI

37 [Ipuknagueie 3a1a9n, CBSI3aHHBIE C 00BEMOM
MPSAIMOM TPU3MBI
Brruucnenue 06EMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uHTerpana. O0bEM HaKJIOHHON
MIPU3MBI

39 Brruucnenue 06bEMOB Tell C TOMOIIBIO

onpeaenéHHoro uarerpana. O0bEM MUpPaMHUIBI




®opmyna 06bpéMa nmupamuiel. OTHOIIEHHE 0O BEMOB

40
UpaMuUJ ¢ OOIUM YIJIOM

41 ®opmyna 06bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
MUPaMH]T C OOIIUM yTIIOM

42 CrepeoMeTpHueCcKue 3aja4u, CBSI3aHHBIC C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
0o0bEMaMu MUPaMUIbI

44 [Ipuxnanueie 3anaun no teme "OObEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM MUPAMMU/IBI

16 [Tpumenenne 00bEMOB. Brruncienne paccTosHUS
710 TIJI0CKOCTH

47 KonTponbnas padora "O6béM MHOTOrpaHHUKA"

48 [Munuuapuyeckas IOBEPXHOCTh, 00pa3yolye
LUIVHIPUYECKON TTOBEPXHOCTH

49 Humuaap. [pssmoit kpyrooit unuuap. [1nomans
MTOBEPXHOCTHU IIMJIMHJPA

50 Konnueckas moBepxHOCTh, 00pa3yroliye
KOHH4eckoi nosepxHoctu. Konyc

51 Ceuenne KOoHyca IJIOCKOCTBIO, AapAJUIEIbHON
IJIOCKOCTH OCHOBAaHMS

59 VYceuénnblii konyc. M300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM TOBEPXHOCTH U MOJTHOM

IOBCPXHOCTU KOHYCaA




[Tnouianp 60KOBOM NOBEPXHOCTH U IOJIHOM

>4 MIOBEPXHOCTH KOHYCa
CrepeoMeTpHUyecKre 3aJjaui Ha JOKa3aTeIbCTBO U
55 BBIUHCIIEHUE, IOCTPOCHUEM CEUEHUN LIMIMHIPA,
KOHYyca
CrepeomeTpHudecKre 3a/1au Ha T0Ka3aTelIbCTBO U
56 BBIYHCJICHUE, TIOCTPOSHUEM CEYEHUH LIMIIMHIIPA,
KOHYyca
57 [TpukinagHble 3312491, CBSI3aHHBIE C IIHIMHIPOM
58 [TpuknagHble 33729, CBSI3aHHBIE C IIHIMHIPOM
59 Cdepa u map
[lepeceuenue cepbl 1 M1apa ¢ IOCKOCTHIO.
60 Kacanwue mapa u cdeps! miockocteto. Bug n
n300paxkeHue mapa
[epeceuenue cepbl U MIapa ¢ IOCKOCTHIO.
61 Kacanwue mapa u cdeps! mockocteto. Bug n
n300paxkeHue mapa
62 VYpaBuenue coepsl. [Tnomans cheps u e€ uacreit
63 Cummerpus chepsl u mapa
CrepeoMeTpryecKHe 3aJjaui Ha JOKa3aTelbCTBO U
64 BBIUHCIICHHE, CBA3aHHbBIE CO CHEpOit U mapom,
MTOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeoMeTpruyecKre 3aJjaui Ha JOKa3aTelbCTBO U
65 BBIUHCIICHHE, CBSA3aHHBIE CO CHEpoi U IapoM,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipuknagueie 3agaun, CBSI3aHHbBIE CO chepoit u

apom




[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaHIapTHBIE MOI00US

68 Pa3znuunbie KOMOMHALIMY TEI BPAIICHUS U
MHOT'OTPaHHUKOB

69 3agaum o TeMe ""Tena ¥ MOBEpXHOCTH BpalleHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH BpalleHUs"

71 KontponbHas padota "Tena u moBepXHOCTH
BpaieHus"

79 O0béM mumuHIpa. Teopema 06 00bEMe TPSIMOTO
HUAJTUHIpA

73 Brruucienne 006EMOB TEII ¢ HIOMOIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

74 [Tnomaau 60KOBOM M MOTHON MOBEPXHOCTH KOHYCA

75 CrepeomeTpHuyuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA, KOHYCA

76 [Tpuknanueie 3anaun mo Teme "OObEMBI U MIIOMIAAN
nmoBepxHocTen Ten"

O06BEM mapa u mapoBoro cekropa. Teopema 00
o0BEme mapa. [Trnomane chepsl.

77 CrepeomeTpruecKkue 3aJauu, CBsI3aHHbIE C
BBIUHCIICHHEM 00BbEMOB II1apa, MIapOBOTO CETMEHTA
Y IIIapOBOTO CEKTOpa
[Mpuknanueie 3anayn mo Teme "OO0bEMBI TEN",

78 CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAIBI0 Cephl.
CoOTHOIIEHUS MEXKTy TUIOIIAISIMU TTOBEPXHOCTEN 1
00BbEMaMH IMOTIOOHBIX TEIl

79 [TonoOHBIE Tena B mpocTpaHcTBe. M3mMeHenue

o0béMa npu nogoouu. CtepeoMeTprudecKkue 3a1auu,




CBSI3aHHBIE C BEIYUCIIEHHNEM 00BEMOB TEI U
IJI0IIaAe TOBEPXHOCTEN

80

81

82

KonTponpnas padora "[1nomaam moBepxXHOCTH U
00BEMBI KPYTIIBIX T

JIBrkeHus npoctpancTBa. OTOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. OOmue cBoicTBa
IBWKECHUHN

Buapl nrkeHnid: mapauieabHbIi IEPeHoC,
LIEHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAasi CAMMETPHSI,
MIOBOPOT BOKPYT MPSIMOM

83

[IpeobpaszoBanus momoowus. [Ipsmas u chepa
Ditnepa

84
85

FGOMeTpI/IquKI/IC 3a/la4ui Ha IPUMCHCHUC IBHUIKCHHA

Kontponbnas padota "BekTopsl B mpocTpancTse"

86

87

88

89

O6o0maromiee moBTopenue 11 MOHITHIT 1 METOIOB
Kkypca reomerpuu 10—11 kmaccoB, cuctemaTu3amus
3HaHui: "[lapanienbHOCTh IPSIMBIX U IJIOCKOCTEH B
npocrpaHcree”

O6o6matomniee mopropenue 11 moHsITHII U METOIOB
Kypca reomerpuu 10—-11 kiaccoB, cuctemaTuzanus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6matomniee mopropenue 11 moHSITHII U METOJIOB
kypca reomerpun 10—11 xnaccoB, cucremaruszanus
3HaHui: "BekTopsl B mpocTpaHCcTBe"

O6o0maromee moBTopeHue 11 MOHITHIT 1 METOIOB

kypca reomerpun 10—11 xnaccoB, cucremaruzanus
3HaHuil: "OO0beM MHOTOTrpaHHUKA"




90

O6o6matomee mopropenue 11 moHSITHII U METOJIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "OO0beM MHOTOrpaHHUKA"

91

O6o6matomee mopropenue 11 moHSITHII U METOJIOB
kypca reomerpuu 10-11 kiaccoB, cuctemaTuzamus
3HaHui: "[lomany noBepXHOCTH U 0OBEMBI
KpyrJibix Ten"

92

O6o6maromee mopropenue 11 MoHSITHIA U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "[lnommany NoBepXHOCTH U 0OBEMBI
KpyTibIX Ten"

93
94

HroroBas koHTpoNbHAs paboTa

HroroBas koHTpoIbHAs paboTa

95

96

97

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS
3HAHUU

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€

POJIb B pa3BUTHU COBPECMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

98

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
100 POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
101 POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
102 POJIb B pPa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremMatuka: anredpa v Hayajia MaTeMaTHYEeCKOro aHalli3a, FTeOMETPHS.
I'eometpus. 10-11 kmaccrr: yueOHUK 111 001I€00pa30BaTEIBHBIX
opranu3anmii: 6a30BbIi U yriayoneHusni ypoBan/ (JI.C. AtanacsH, B.®.
byty3o0s, C.b. Kagomues u np.). — M.: [IpocBenienue

METOINYECKHUE MATEPHUAJIBI UIS YUYUTEJIA

A.II. Epmoga, B.B. I'ono6opoabsko. CaMoCTOSITENbHBIE U KOHTPOJIbHbBIC
paboTsl o reometpun 10 kiacca. - M. Unekca

A.IIL. EpmioBa, B.B. I'ono6opoasko. CaMoCTOSITENIbHBIE U KOHTPOJIbHbBIC
paboTsl o reometpuu 11 kimacca. - M. Unekca

KouTtponbHo-uzMeputenbabie Matepuaibl. I'eomerpus. 10 kimace/ Coct. AH.
Pypyxun. - M.: BAKO

KouTtponsHo-u3Meputenbabie Matepuaisl. 'eomerpus. 11 kmace/ Coct. AH.
Pypyxun. - M.: BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

«Pemry EI'O»
«math100 py»



