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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE yMEHHUS BIAJETh METOAAMH JOKAa3aTEJIbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MAaTEMAaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B IIPOBEACHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCpPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTPEIENIEHHBIM MO ToJaM OOY4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBuss qus  guddepeHnuanuu  00ydyeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NpsMbIX B IPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe W IIEHTpaJIbHOE MPOEKTHUPOBAaHUE, H300pakKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajiieIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IOPOCTPAHCTBE, MpsSIMbIE TMapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  IUIOCKOCTEW: MOpPU3HAK  NEPIECHAUKYJISAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBOHCTBa IUIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W I[POTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMIUIaHApHBIE BEKTOPHL. lIpu3HaK KoMIUIaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOn Mexay Bekropamu. CKalsipHOE IIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. B3anmmHoe pacmosioxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocthio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogodusi, romoreTs. Pemenue 3agauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U MIPOXOJIAIIME Yepe3 BEPIINUHY), CEUEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBoicTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO GUTYp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  oOmIecTBa,  MpeJCTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUN B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKHUM acIlleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOECCHOHATBHON  JCSITEIBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE rI100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH W  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTh KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yJibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATh ACPUIUTH UH(DOpPMAIUMKU, TAHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPUpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSIMHU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTaThl PEIICHUS 3a/Ja4d, SKCIIEPUMEHTA, UCCIICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM pPEUICHHsS 3a/lauH, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJIeTh HAaBBIKAMH  TIO3HABaTENbHOW  pedrekcun Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTY)KCHUS WU HEJAOCTHKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl PabOT, JIOroBapuMBaThbCA, OOCYXKAAaTh TMpOLIECC U pe3yjiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJUHUPOBATh CBOM JECUCTBHUS C APYTUMHU YJI€HAMH KOMAHJbI, OIICHHBATh
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 33729 U MMPOBEACHUN MAaTEMAaTHUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TOHITHSAMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;



CBOOOJIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamua, NpsMOYToJIbHBIN Napaienenunes, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA I
KJ1accupuKaIuy;

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAJIBHOE
IPOEKTUpOBaHUE (UTYp HA IJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJMA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NpU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBINIOJIHSTh AEHUCTBHS HaJl BEKTOPAMHU;

pemaTh 3aJadyd Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIpU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEHINE MPOrpaMMHBIE CPEACTBA U BIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NIPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh IIOJYYEHHBIE 3HAaHHWSA Ha [PAKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATh PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPHUYECKUX
HNOHATUH U TEOpeM, ammapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh MPEACTABICHHUs] 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.



K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IIMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMM C TEJIaMU BpaIEHUS: IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCcU(UIUPOBATH B3AMMHOE PacIoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O00BEMBI U MIOMIAIM TOBEPXHOCTEH MHOIOTPaHHUKOB M TEJ BpallleHMUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WUJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TOHATHIMH, CBSI3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moa0o0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB WM TEJ BpAILEHUS: CEUCHUS LUIUH]IpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs1 KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepPE3 BEPLIMHY ), CEUEHUS 11apa;



HCIIOJIB30BATh METOJBl IIOCTPOCHUS CEYCHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO NIPOEKTUPOBAHUS, METOI IIEPEHOCA CEKYLLEU TIIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, NPEANONATalOINX HECKOJIBKO IIAaroB pELICHUs, €CIU YCIOBUSA
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

pemarhs 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEICTBA U BJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

MPUMEHATh  [OJIyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEABHBIE CUTYAllMU, IPUMEHATh U3yUYECHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyiaupoBaHHOHW  MpoOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTyallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemath MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPECTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 2
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHrEe U cucTeMaTU3alus 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanutruyeckas TeoMeTpHst 16 2
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cHCTEeMaTH3aIHsI 3HAHUI
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 16 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MIOCKOCTH,
NepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

Bxonnas KOHTpPOJIbHAas pa60Ta

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

10

N3o0pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
ITOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHunit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepPE3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYCHHBIX MJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMu b, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton ciaenoB ajs MMOCTPOCHUSA Ce4YeHHI

15

Merton cie1oB AJig MOCTPOCHUS CEUECHUM.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IJIOCKOCTEN




16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CaoiicTBa nepece4eHnil psIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKCH U 3aIHCh IIIaroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pEbpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aruch 11aroB
MOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MOCTPOCHUS

21

[ToBTOpenue mnanumetpun: Teopema o
MPOMOPLHOHANBHBIX oTpe3kax. [lonodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mictopus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposnpHast paboTa "AKCHOMBI
crepeomerpun. CeueHnus"




24

B3anMHOe pacnoioKeHue IpsIMbIX B
npocTtpaHcTee. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa TaHHOMN
npsMol. Jlemma o nepecedeHnun
MapajuIEIbHbIX MPSMBIX IIOCKOCTBIO

26

[TapamenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuleIbHbIX MPsAMBIX. Teopema o
CKPELIUBAIOILMXCS MIPAMBIX

27

[TapanienbsHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapaNIeIbBHOTO
npoexktupoBanus. M300paxkeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXAy NPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[TonsaTHA: NapamIenbHOCTh NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSMOU U IIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOH U
IIJIOCKOCTH




31

I'eomeTrpuueckue 3a1auy Ha BBIYMCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast npoeKuus, TPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHblie mnockoctu. [lpusHaku
MapayuiebHOCTH JBYX MJIOCKOCTEM

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIEn
yepe3 TOUKY, He MPUHAAIEKAIYI0 JaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEM: O
MapajuIeIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECCUCHUH JIBYX IMapajlIeIbHBIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapasuieIbHbIX IIIOCKOCTEN: 00
OTpe3Kax NmapauieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MIPSMOU C
JBYMSI ITapaJyIeIbHBIMU TI0CKOCTSIMU

38

IToBTOpenue: Teopema [Iudaropa Ha
IIJIOCKOCTH




39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYT'OJIBHOM I1apajulelIeuIe1e

42

[lepneHUKyYISIPHOCTD NPAMOU U
mnockocTH. [Ipusnak
MIEPIEHIUKYIIIPHOCTH MPSIMOM U
IIJIOCKOCTH

43

[lepneHIMKyYISIPHOCTD NPSAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOHN U
IIJIOCKOCTH

44

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIALIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

[InockocTu U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

46

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

47

HepHeHI[I/IKy.]'IHp 1 HaKJIOHHasd.
HOCTpOCHI/IC NEpNCHAUKYJIApa U3 TOYKU Ha

PSIMYIO

48

[leprieHauKynsAp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIspa U3 TOUYKN Ha

PSIMYIO




Teopema o0 TpEX nepHEHANKYIIAPAX

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nepHeHANKYIIpax
(mpsimast 1 oOpaTHast)

51 Yron Mmexay CKpelBaroIIMUCS
MPSIMBIMU
[Touck meprneHIuKYISIPHBIX TPSIMBIX C

52 MTOMOTIIBIO IEPIIECHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
CummMeTpus B MPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOIOTPaHHUKAX

57 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOSTHUN OT TOYKHU JI0 INIOCKOCTH
CriocoObl OMTYCTUTH MEPIIEHINKYISPHI:

60 CUMMETpHS, CABUT TOUYKH I10

NapajuieJIbHON IIPSMOU




61

CaBur no HenapamieabHON IPSIMOH,
HU3MEHEHUE PACCTOSHUN

62

KonTtponsHast padota "B3anmuoe
pacIOJIOKEHHUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcrae”

63

[ToBTOpEHME: yroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckue METO Il BRIUUCICHUS
yriia MeX]ly MPSIMBIMH B MHOTOTpaHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JIMHEHMHBIX
YTJI0B ABYTPAHHOTO Yria

67

[Tepnenaukynsipubie maockocTi. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombpHbII Napauienenumnen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYT OJIbHOTO
napasiesienumnesa

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOTO
apajijiejacnuieaa u CJICACTBUC U3 Hee

71

CTepeOMeTpI/ILIeCKI/Ie 1 MPUKJIAAHBIC




3aaa4u, CBA3aHHbIC CO B3aUMHbBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpEITUBAIOIINECS TPSIMbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKpPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 TVIOCKOCTH

75

Brruncnenue paccTosHuN MEX Ty
CKPELIUBAOIIMMUCS IPSIMBIMU C
MTOMOIIBIO NEPIICHIUKYIIIPHON IIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

77

DneMeHTHI C(hepUIECKO reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponsnas pabota "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro 3JIeMeHTHI"

80

[upamupa. Buasl nupamun. [IpasunbHas
nupamuja

81

[Tpuszma. IlpsimMas 1 HaKJIOHHAs TPU3MBI.
[IpaBunbHast mpusma




[IpsiMoit nmapajuienenunesn,

82 MPSAMOYTOJIBHBIN TapaJuIeTIeuIe 1, Ky 1

83 Beimykiibie MHOTOrpaHHUKH. Teopema 1
Diinepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Ditnepa. [IpaBunbHbIC U MOIYIPABUIHHBIC 1
MHOTOTPaHHUKH

85 Kontponsnas pabora "MHuororpaHHUKH" 1

86 [ToHsiTHE BEKTOpA HA IJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PazHoCTh BEeKTOPOB 1

89 [IpaBuno napannenenumnena 1

90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAIIHUX B OJTHOM 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Brraunciienue yria Mex 1y BEKTOpaMH B 1
MPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

97 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

98 O06o001eHne u cucTeMaTu3alus 3HaHu’ 1

99 O06o01eHne u cucTeMaTu3anus 3HaHu| 1

100 HToroas koHTpoJbHasA paboTa 1




101

Hrorosas KoHTpoJbHAs padoTa

102

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 Bxoanas koHTpoJIbHAS paboTa 1 1
6 YpaBHEHHE IITIOCKOCTH, HOPMAJb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 VYpaBHEHHE ILTIOCKOCTH, HOPMAJIb, 1
yYpaBHEHUE IUIOCKOCTH B OTpE3Kax
8 BekTopHoe npousBeneHue 1
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXKy MPSMBIMA B MHOTOTpaHHUKAX
12 AHanuTHYECKUE METOBI pacuéTa yria 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX




@opmyita pacCTOSIHUSA OT TOYKH JI0

13 IJIOCKOCTH B KOOPJIMHATAX

14 HaxoxaeHne paccTosSHUN OT TOYKH JI0
IUIOCKOCTHU B KyOe

15 HaxoxaeHne paccTosHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHOU TUPAMH/IE

16 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

17 CeyeHHs] MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

18 CeueHrss MHOTOTPAHHUKOB: METOJI CIEIOB
CeyeHMsI MHOTOT'PAHHHUKOB: CTaHIapTHBIC

19 IJIOCKOCTH, TIEPECCUCHUS IPSIMBIX U
IIJIOCKOCTEMN

20 [TapannenpHble NPSIMbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

21 [TapannenbHblie NPSMBIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHblie NPSMBbIE U TIOCKOCTH:

22 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMH
[lepnientuKynsapHbIE MIPSMBIC U

93 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKynsApHBIE IPSMBIC U

24 MIJIOCKOCTH: TEOPEMA O TPEX

NEpNCHAUKYJIApax




25

[lepnieHquKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

26

[ToBTOpenue: mionaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI IS
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JISI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

28

[ToBTOpEHMe: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTIAIeH, COOOpaKEHUS TI0100MsI

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI TT0100Mst

30

[Inomany ceyeHnii MHOTOTPAHHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

31

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

32

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

33

3agaun 00 yaABOeHHH Ky0a, O KBajpaType
Ky0a; 0 TpUCEKLIUH yria

34

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napasiesnenumnena




HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

35 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesienumneia

36 O0BEM PSAMOY TIPU3MEI

37 CrepeoMeTpHYeCKHe 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

38 [Mpuknamabie 3a1a4u, CBsI3aHHBIC C
00BEMOM NIPSAMOI TPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEJ ¢ IIOMOIIBIO

40 onpenenénHoro uarerpaita. O0sEM
MTUPAMUTBI

A1 ®dopmyna 00bEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yTIIOM

42 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

43 CrepeoMeTpUYeCKUE 3a/1a4H, CBA3aHHBIC C
00bEMaMU HAKJIOHHOM MTPU3MBI

44 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

45 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

46 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

47 [Ipumenenune o0bEMOB. Boruncienune




pacCcToAHUA N0 IMIOCKOCTU

KontponsHas padora "O0béM

48 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

49 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

50 Hunuuap. [psamoii KpyroBoi HUIUHAD.
[l1omaae MOBEPXHOCTH LIWIIMHAPA

51 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOM noBepxHocTH. Konyc

52 CedeHue KOHyca ITOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

53 VYceuénnslil konyc. M3o0pakenue
KOHYCOB U YCEYEHHBIX KOHYCOB

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

55 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHHI LUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

57 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

59 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C

MUJIIMHAPOM




60

Cdepa u map

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHnue mapa

63

VYpasuenue chepsl. [Tnomans chepsl u e
yacTeu

64

Cummetpus cdepsl 1 mapa

65

CrepeomeTpuyeCcKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO chepoi U 1IapoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

CrepeomeTpHueCcKHe 3a1aul Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO CPepoii U mapom,
MOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

67

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

68

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
nonoous

69

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTOT'paHHUKOB

70

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

71

3amaun 1o Teme "Tena 1 MOBEPXHOCTH




BparieHus"

72

KonTtponeHas padota "Tena u
MIOBEPXHOCTHU BpalieHus"

73

O6bem muuHapa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

74

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHYyca

75

TTmomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

76

CrepeoMeTpHuecKre 3a/1aul, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMIIMHPA,
KOHYyca

77

[Ipuknagasie 3agaun mo Teme "OO0BEMBI U
IJION[a Iy MMOBEpXHOCTEN Ten"

78

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

79

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS MEXKIY
MJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMH
ITOTIOOHBIX Tl

80

[TogoGHBIE Tena B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.




CrepeoMeTpHUEeCKHE 3a/1a4U, CBS3aHHBIC C
BBbIUHMCIICHHEM 00BbEMOB TeJl U ILIOLIaaeH
IIOBEPXHOCTEH

81

KonTponsnas padora "[Tnomamm
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

82

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xeHus u paBeHCcTBO puryp. O0mme
CBOMCTBA JIBKCHUI

83

Bupl n1BukeHMIi: TapauieIbHbII
MEPEHOC, LIECHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

84

[IpeobpazoBanus momoous. [psimas u
cdepa Diinepa

85

I'eomeTrpuueckue 3a1au Ha IPUMEHEHUE
JIBUKCHUS

86

KonTtponbHas padota "BekTops! B
npocrpancrae"

87

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUI:
"[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

88

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBE"

89

Ob6o6maromniee noBroperue 11 nmoHsATHi U




MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMAaTH3allMs 3HAHUIL:
"BexTopsl B npocTpaHcTBe"

90

Oo6o6maromee moroperue 11 moHsTHil U
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKa"

92

O6o6mmaromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCcCOB, CUCTEMAaTH3alHs 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

94

Hrorosas koHTposbHas paboTa

95

Hrorosas koHTposbHas paboTa

96

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMATH3aIUs 3HAHUH

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOT Uit

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

101

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. ['eomerpust 10-11/ Aranacsu JI.C., bByry3zos B.®., Kanomues C.B.,

[To3znusk 2.1'., Kucenéra JI.C., M3narensctBO "[IpocBemienue".

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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