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HOACHUTEJIBHAS 3AIINCKA

['eometpust sBAseTcss OOHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
00y4YaromMUMHCS TOHITHUIHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEIbCTBE 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»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPHOOpETeHHS U
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YINIYOJIEHHOM YpOBHE,
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 IMPOCTPAHCTBEHHBIX (UIypax 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
OPOCTPAHCTBEHHBIX (UI'YpaX M HMX OCHOBHBIMH CBONCTBaMH, 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 MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

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

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aITOPUTMOB
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 MaTEMATHICCKUX YTBEPKIACHUN U POJIM aKCHOMATHKHU B MPOBEICHUHT
JIEAYKTUBHBIX PACCYXKICHUH;

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

dopmupoBaHue (YHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATbHBIX CHTYallUld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel ©  KOOpAWHATHI 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 COJICPIKAaTEIbHBIM JUHUSAM 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, pPACTPENEIEHHBIM IO ToJaM OO0Y4YEeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, a HOBBIC 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  00ydeHUsS,  MOCTPOCHUS
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 MPEEMCTBEHHOCTh MEXIY
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 OBYYEHUA
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 NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
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. IlpencraBineHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
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 MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

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(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeNIbHOCTU, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]HUKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

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

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco® pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,,  (PUKCHUpYIOIIME  MPOTHBOpEUYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBJICHUA, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIATH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh WH(GOPMAIIUIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATEILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY PEUICHUs 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

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

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4ETOM 3ajaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTIbHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a9;

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

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CE€YEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hEepuyecKoil MOBEPXHOCTSIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

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

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMM, CBSI3aHHBIMM C KOMOMHALIMSIMU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaeMmble (UTYPHI, BBINOIHATh (BBIHOCHBIC) TLIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKM JI0 IJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoMeTpudecKue (HaKThl JJIsI PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cPopMyaupoBaHHONW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



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 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 7
MIPOCTPAHCTBE
4 [NeprieHAUKYIIPHOCTH MPSMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 14 1
9 [ToBTOpEHwUe, O606HJ;GHI:IG " 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

Jlara usy4yenus

Bcero

Kontpo
JbHbIE
padoThI

IIpakTuy
ecKue
padoThI

ITo

ILUIAHY

dakTHUuec
KH

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbIE NpaBUiIa
n300pakeHusI Ha PUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
MPSIMBIX (OTPE3KOB),
CepeINHBl OTpE3Ka

[TonsiTusa crepeomeTpuu:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuUiia M300paKeHHS Ha
PUCYHKE IIJIOCKOCTH,
napayuieNbHbIX TPSIMBIX
(OTpe3KOB), CepeIUHBI
oTpe3ka

IlonsaTus: MNEPCCCKAOIMUCCA
IIJIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMasi U
IIJIIOCKOCTDb,
MOJYIIPOCTPAaHCTBO

IloHsTHs: MEepeCCKaromuecsa
IIIIOCKOCTH,
NepeCCKaronmmecs npsamas u




TJIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHororpaHHukH,
M300pakeHNe MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (PUTYD,

HECYILECTBYIOIIUX
00BEKTOB

MHoOrorpaHHuKkH,
n300pakeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYD,

HECYILECTBYIOIMNX
00BEKTOB

AKCHOMBI CTEpPEOMETPHH U
IIEPBBIE CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
MepPBbIE CIICICTBUS U3 HUX.
CriocoObI 3a1aHMS TIPSIMBIX
H INIOCKOCTEH B
MPOCTPAHCTBE.
O06o3HaueHUs IPAMBIX U
IUIOCKOCTEH

10

N3o0pakeHune ceueHui
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 X
pEbpa. M3obpaxenue
MePeCceUCHUs MOTyUYSHHBIX
TUIOCKOCTEMN.




PackpammBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMM LIBETAMHU

11

N3o0paxkenue ceueHmit
MAPaMHUJIBI, Ky0a U TPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 Uux
pébpa. N3obpaxenue
TepeceYeHus OTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHU N
pPa3HBIMH IIBETAMU

12

N3obpaxenune ceueHmit
MUpaMuIbl, Ky0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceyeHus MOJTy4YeHHBIX
IJIOCKOCTEH.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
Pa3HbIMU LIBETaAMU

13

N3o00paxkenue ceueHuit
MUpaMHIbl, Ky0a U MIPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 Ux
pé6pa. N3ob6paxenue
[IEpECEUEHUS TIOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
IIOCTPOEHHBIX CEYEHUN




PasHbIMHA IBETaAMHU

14

Meton cnenoB i
IMOCTPOEHUS CEUCHU I

15

Meron cienoB s
MOCTPOEHUSI CEUECHU .
CaoiicTBa nepeceyeHuit
NPSIMBIX Y INIOCKOCTEN

16

Meron cienoB s
MOCTPOEHUS CEUCHU .
CBoiicTBa nepecevyeHnit
MPSIMBIX U INIOCKOCTEN

17

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHue BLIHOCHBIX
YepTexKEN U 3aIUCh 11aroB
MTOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nupamue, Kyoe no Tpém
TOYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YyepTexKel U 3amuch 11aroB
MTOCTPOCHUS

19

[TocTpoeHue ceueHwMii B
nupamuze, Kyoe 1o Tpém
TOUYKaM Ha pEOpax.
Co3anne BEIHOCHBIX
YepTeKel U 3ammch 11aroB
MOCTPOCHUS




20

[TocTpoenue ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3nannie BBIHOCHBIX
YepTEeKEN U 3aIHUCh 11aroB
MMOCTPOCHUS

21

[ToBTOpEHUE TUTAHUMETPHH:
Teopema o
MIPONOPIIMOHAIBHBIX
oTpeskax. [lomooue
TPEYTroJIbHUKOB

22

[ToBTOpEHME TUTAHUMETPHUN:
Teopema Menenas. Pacuersl
B CEUEHHUSX HA BBIHOCHBIX
yeptexax. Mcropus
pa3BUTHUSA IJITAHUMETPHUH U
CTEPEOMETPUH

23

KounTtponsHas paborta
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmMHoe pacnosioxxeHue
MPSIMBIX B IPOCTPAHCTBE.
CkperuBarouyecs mnpsimMble.
IIpuznaku
CKPELIUBAIOIIMNXCS MTPSAMBIX.
[TapannensHble IpsiMbIE B
MIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUU
Y €IMHCTBEHHOCTHU MPSAMOI




MapaieIbHON JaHHOU
IPSIMOM, IPOXOJALLEH Yepes
TOYKY IIPOCTPAHCTBA U HE
JIeXKallen Ha JTaHHOM
npssMou. Jlemma o
IepeceyeHu
mapalyICJIbHBIX ITPAMBIX
IJIOCKOCTBIO

26

[TapamrensHOCTB Tpex
npsMbIX. Teopema o TpEx
napajuieNbHbIX TPSIMbIX.
Teopema o
CKPEILMBAIOIIUXCS MPSAMBIX

27

[TapannensHoE
MIPOEKTUPOBAHUE.
OCHOBHBIC CBOMCTBA
MapajieIbHOTO
MIPOEKTUPOBAHUSI.
N3obpaxenune pa3HbIX
(uryp B mapaienbHON
MPOEKIINH

28

LenTpanpHasi mpoeKIIUsL.
VYron ¢ coHanpaBIeHHBIMU
CTOPOHAMHU. YTOJ MEXIY
MPSIMBIMH

29

33,[[3‘11/1 Ha 10Ka3aTcJILCTBO
1 UCCIICOOBAHUC, CBA3aHHBIC
C paCIIOJIOKCHUCM ITPAMBIX
B IIPOCTPAHCTBC




30

[TonATHA: mapaIeIbHOCTD
MPAMOM U TIJIOCKOCTH B
npocrtpanctse. [IpuzHak
[apaJuIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
MapaJuIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIUHCIICHUE U
JI0Ka3aTesIbCTBO, CBSI3aHHBIC
C IapaJJIENbHOCTHIO
NPSAMBIX U ITIOCKOCTEN B
MPOCTPAHCTBE

32

[Toctpoenue ceyenus,
MIPOXOIALIETO Yepe3
JTAHHYIO IPSIMYIO Ha
YyepTexke U MapajijiesIbHOTO
JIpyrou npsimoit. Pacuér
OTHOLLUEHUN

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE TSI
MOCTPOCHHUSI CEYCHHH KyOa U
napajuiesenume/a.
CaolicTBa napasuiesenumea
Y TIPU3MBI

34

[TapannenpHble IIOCKOCTH.
[Ipu3Haku napamieabHOCTH
JIBYX IUIOCKOCTEN

35

TeopeMa 0 MMapaJuICIIbHOCTU




U €IMHCTBEHHOCTH
IUIOCKOCTH, TPOXOJSALIEH
yepes TOUKy, He
NPUHAJICHKALLYIO TaHHOMN
IUIOCKOCTH U CJIEACTBUS U3
HeE

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
napayieIbHOCTH MPSAMBIX
NepeceyeHust npu
MepECeYeHHUH JIBYX
napajuieNbHbIX II0CKOCTEH
TpeTheN

37

CBolicTBa napauiesIbHbIX
MIJIOCKOCTEMN: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKJITIOYEHHBIX MEXIY
napayiebHbIMU
IJIOCKOCTSIMU; O
MepeceyeHNH MpsMOii ¢
JBYMsI TTapaJlIeIbHBIMU
TJIOCKOCTSIMU

38

[ToBTOpEHue: TEOpEeMa
[Mudaropa Ha maockocTu

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSAMOYT'OJIBHOTO
TPEyroJIbHUKA

40

CaoiicTBa Ky0a u




IPSIMOYT OJIbHOTO
napaesenumnesa

41

Brraucnenue mimH
OTPE3KOB B Ky0e U
MPSMOYTOJIbHOM

MapaJyIeIenuIeie

42

[IepneHUKyIApHOCTD
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MIEPIEHIUKYIISIPHOCTH
MPSIMOM U TUIOCKOCTH

43

[Ipomexyrounas
KOHTpOJIbHAas paboTa

44

TeopeMma o cyiiecTBOBaHUHU
Y €IMHCTBEHHOCTH MPSMOH,
MPOXOSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEeHIUKYIAPHON K
IJI0CKOCTH

45

IInmockoctu u
MepIEHIUKYIISIPHBIE UM
MPSIMbIE B MHOTOT'PAaHHHKAX

46

IInockoctn n
MEePIEHIUKYIISIPHbIE UM
MpsSIMbIE€ B MHOTOTpaHHUKAX

47

[lepnenauxkynsap u
HaknoHHasd. [loctpoenue
MEPIIEHAUKYIISIPA U3 TOUKHU
Ha MPSMYIO




48

[lepnenpukyssp u
HakJIoHHad. [locTtpoeHue
MEPIEeHIUKYIIApa U3 TOUKH

Ha NPSIMYIO

49

Teopema o Tpéx
NepHeHIuKyIsapax (mpsmast
u oOpartHast)

50

Teopema o Tpéx
NepHeHuKyspax (mpsmas
u oOpatHasi)

51

Yron mexay
CKpEeIMBAIOIIUMHUCS
MPSIMBIMH

52

[Touck nmeprneHInKyIIpPHBIX
MPSIMBIX C TIOMOIIIBIO
TIePIEH UK YIISIPHBIX
IIOCKOCTEH

53

OpToroHajibHOE
MIPOEKTUPOBAHKE

54

[TocTpoenune ceuenuii kyoa,
MIPU3MBI, TPaBUIIBHOMN
MIUPaMUJIBbI C TOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

55

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOMN
MIAPaMHJIBI C TOMOLIBIO
OPTOTOHAJIBHOM NMPOEKINH

56

CI/IMMeTpI/IH B IIPOCTPAHCTBC




OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctu cummeTpuii B
MHOTI'OrpaHHUKax

57

[Ipu3naxk
MIEPIEHIUKYIISIPHOCTH
IPSIMOM M IJIOCKOCTH KakK
CJIEICTBUE CUMMETPUU

58

[IpaBunbHBIE
MHOTOrpaHHuku. Pacuér
pacCTOSIHUI OT TOYKH JI0
IIJIOCKOCTH

59

[IpaBunbHBIE
MHOTOrpaHHuKH. Pacuér
pacCTOSIHUN OT TOYKH JI0
IIJIOCKOCTH

60

CrocoObI OMTyCTUTH
MePIEeHIUKYIISAPBI:

CUMMETpUS, CABUT TOYKHU IO
MapaieIbHON MPAMOM

61

CnBur 1o HenapasuieJIbHON
MPAMOM, U3BMEHEHHE
paccTosiHui

62

KonTtponsHas paborta
"B3zauMHOe€ pacnosioxkeHue
MPSIMBIX U MJIOCKOCTEH B
nmpocTpaHcTae”

63

[ToBTOpEHUE: Yyroa Mex Iy
MPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETpPHUS B




MIPOU3BOJIEHOM
TPEyroJibHUKE, TeopeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCIIMBAOIIMMHUCA
NPSIMBIMU B IIPOCTPAHCTBE

65

I'eomeTpruueckne MeTO b1
BBIYUCIICHUS YTJIa MEXKTY
MPSIMBIMHA B
MHOTOTpaHHUKAX

66

JIByrpaHHBIN yroJI.
CBOWCTBO JINHENHBIX YIIIOB

JBYTPAHHOTIO yIiia

67

[TepnienauKynsipHBIE
minockoctu. CBoO#CTBA
B3aHMHO
TIePIEH UK YIISIPHBIX
IJIOCKOCTEH

68

[Tpusznak
MePIEHIUKYIISIPHOCTH
IJIOCKOCTEH; TeopeMa o
MIPSIMOM TIepeceyeHus IBYX
IUIOCKOCTEH
MIePIEeHIUKYIISPHBIX
TPETheH MIIOCKOCTH

69

IIpssMOyroabHBIH
napasiesienunes; Kyo;
HU3MEPEHUs, CBONCTBA
IIPSIMOYTOJIBHOTO




Imapajiiejacnuicaa

70

Teopema o quaroHayu
MPSIMOYTOJILHOTO
napajienenurena u
CIICACTBUE U3 HEE

71

CrepeomMeTrpuueckue u
MIPUKIIAIHBIE 3a]1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUTOCKOCTH

72

[ToBTOpEHME:!
CKpELIUBAOIINECS NPSMBIE,
NapajuIeIIbHbIE INIOCKOCTH B
CTaHapTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX
IJTIOCKOCTEH Ha
CKPEILUBAIOIINUXCS MPAMBIX,
paccTOsiHUE MEXIy
CKpEIMBAIOIIUMHUCS
MPSIMBIMU B MPOCTHIX
CUTYaIUIX

74

PaccrostHue oT TOUKM J10
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

75

Brrunciienue paccrosHui
MEXKY CKPEIIMBAIOIIUMHUCS
MPSAMBIMU € TIOMOILBIO
TIEPIICHANKYISIPHON




IIJIOCKOCTH

76

TpéxrpanHslii yro,
HEPaBEHCTBA IS
TPEXIPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOPEMbI KOCHHYCOB U
CHHYCOB JUIsI TPEXTPAHHOTO

yria

77

DnemMeHTHl chepuyecKoit
TE€OMETPHUH: TEOIC3NIECKUE
JIMHUY Ha 3emiie

78

KonTtponsnas padota "Yrisl
" paccTostHUSA"

79

CucreMaTusalys 3HaHUH
"MHOTOrpaHHUK U €ro
DJIEMEHTHI"

80

[Mupamua. Buasl nupamu.
[IpaBunbHas mupaMuia

81

[Tpuszma. Ilpsimas u
HaKJIOHHAsI PU3MBI.
[IpaBunbHas npu3zmMa

82

[Ipsimoitl mapannenenumnen,
MPSIMOYTOJIbHBIN
napasJiesienumnes, Kyo

83

Brinykiible MHOTOTPaHHUKH.
Teopema Dinepa

84

Brinykiible MHOTOTPaHHUKH.
Teopema Dinepa.




[IpaBunpHbIE U
MOJIyTIPABUIIbHbBIC
MHOTOIPaHHUKHU

Kontponsnas pabora

85 "MHororpaHHuku"
[TonsiTue BexkTopa Ha

86 TUIOCKOCTH H B
MIPOCTPAHCTBE

87 CymMMa BEKTOpOB

88 PaszHOCTE BEekTOpPOB

89 [IpaBuno napannenenumnena

90 YMHOX€EHHE BEKTOpa Ha
YHCIIO
Paznoxenue BekTopa o

o1 0a3ucy Tpéx BEKTOPOB, HE
JISKAIUX B OTHON
IIJIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE

93 Beruncnenue yria Mexay
BEKTOpaMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3anauu ¢
BEKTOpaMH

95 [Ipocreiimue 3anauu ¢
BEKTOpaMH

96 [Ipocrenmue 3anauu ¢
BEKTOpaMH

97 IIpocrenmue 3anauu ¢

BCKTOpaMHn




98 Oo6o06uienue u 1
CUCTeMaTU3alus 3HAHUI

99 O6o06uienne u ) 1
cUCTeMaTH3alus 3HaHUH

100 HroroBas KOHTpOJIbHAA 1
pabora

101 HroroBas KOHTpOJIbHASA 1
pabota

102 O60061enHue n ) 1
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB 102

10 ITTPOI'PAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHatsl BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
BexropHoe npousseneHue 1
Bxopsmas koHTposbHas pabora 1
9 JIuHeitHbIe HEpaBEHCTBA, JIMHEHHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTuyeckue METobl pacuéra yria 1
MEXAY NPSAMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1
IIJIOCKOCTH B KOOpAMHATAX




HaxoxneHue paccTosiHUui OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KonTtponsHast pabota "AHamuTHUECKas
reoMerpus’"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CeueHurss MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeyeHMs] MHOTOT'PAHHHUKOB: CTaHAApTHBIC

18 IJIOCKOCTH, TIePECCUSHUS PSIMBIX U
IUTOCKOCTEMN

19 [TapamiensHbIe PSAMBIC U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble MpsSIMbIE U TIIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHblie NPSMBIE U TIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieHiuKynsApHbIC MPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MePIEeHIUKYISAPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnientuKynsapHbIE MIPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepnieHIuKyNApHBIE IPSMBIC U

IIIIOCKOCTH: BBIYUCJIICHUA OJINH B




MHOT'OrpaHHUKax

25

IToBTOpenue: miomaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI IS
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

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

31

O06bEM Tema. OOBEM IPSAMOYTOJIBHOTO
napauiesienune1a

32

3angaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeomeTpHueCcKHe 3a/1a4i, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napasiesienumnesa

34

HpI/IKHa,[[HLIe 3aaa4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O




Iapajiiejacnuicaa

35 O0BEM psAMON TIPU3MEI

36 CrepeoMeTpHIeCKHe 3a/1a4d, CBSI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Tpuknanabie 3a1a4n, CBSI3aHHBIC C
00BEMOM MPSAMON MPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uaTerpata. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaiga. O0bEM
A PAMHUJTBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPaMU/I C OOIITUM yTIIOM

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

42 [IpomexxyTouHast KOHTPOJIbHAS padoTa

43 CrepeoMeTpHuecKue 3a/1a4i, CBSI3aHHbIE C
o0bEMamMu MUpaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Tpumenenne o0bEMOB. Boruncienne
PaccTOSIHUA J0 TUIOCKOCTH

47 KonTtponsHas padora "O6béM

MHOTOTpaHHHUKa"




Hunuaapudeckas HOBEPXHOCTb,

48 o0pa3yoIue UIHHIPUISCKON
MTOBEPXHOCTH

49 Hunuuap. [psamoi KpyroBoi HUAIUHAP.
[Inomans MOBEpXHOCTH UIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnme
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuieIbHOM MII0OCKOCTH OCHOBAHUS

59 Yceuéunslii konyc. M3o0paxkenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
ITOJTHOW MTOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

59 Coepa u map

60 [Tepeceuenue cepsl u mapa ¢

iockocThio. Kacanue mapa u cepbl




TUIOCKOCTBI0. Byt 1 n3o00paxkenue mapa

61

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

62

Ypasaenune chepsl. [Tnomans chepsr u eé
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuiecKue 3a1auu Ha
JIOKa3aTeJIbCTBO U BHIYHUCIICHUE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MTOCTPOCHUEM X CEUCHHH IIIOCKOCTHIO

65

CrepeomeTpuyeCcKHe 3a/1a4yu Ha
JTI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chEepoi U IapoM,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[IpuknagHbie 3a7a9u, CBSI3aHHBIE CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHMCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaieHus"

70

3agaun o teMme "Tena U MOBEPXHOCTH
BpalieHus"

71

KonTtponeHas padota "Tena u
MOBEPXHOCTHU BpauieHus"




72

O06béM mnuaapa. Teopema 006 00bEMe
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHyca

74

ITnomanu 60KOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpHUecKUe 3a/1a4l, CBSI3aHHbIE C
BBIYMCIIEHUEM 00bEMOB LIWIMHPA,
KOHYyca

76

[Tpuknagasie 3agaun mo Teme "OO0BbEMBI 1
IJTON[A 1 TOBEPXHOCTEN Ten"

77

OO0BEM MIapa U IMapoBOTO CEKTOPA.
Teopema 06 o0BEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOT0
CeKTOpa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
101mab0 cepbl. COOTHOMICHUS MEXKTY
IIJIOIAIIMK TIOBEPXHOCTEH U 00bEMaMu
OJ0OHBIX TE

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHUeCKUe 3a/1a41, CBSA3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB TeIl U TUIOMIACH
IOBEPXHOCTEN




80

KouTponsnas padora "[Tnomamu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TENT"

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xeHust u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

Buapl 1BUKEHMIA: TTapauiebHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAIMOM

83

[IpeobpazoBanus momoous. [psimas u
ctepa Diinepa

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUEC
JABYOKCHUA

85

KonTtponbHas padoTa "BekTops! B
npocrpanctae"

86

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CHUCTEMaTH3alUs 3HAHUM:
"[TapasnenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIPOCTpaHCTBE"

87

O6o06maromee moBropeHue 11 MoHATHIA 1
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"Bektopsl B mpocTpancTre"”

88

Ob6o6maromiee noBropeHue 11 noHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBe"




89

Ob6o6maromiee moropenue 11 moHsTuit u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuka"

90

Ob6o6maromee moroperne 11 mousTHii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpYyTJIbIX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUIL:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

93

Hrorosas koHTposbHAs paboTa

94

Hrorosas koHTposbHAs paboTa

95

[ToBTOpEeHME, 0600IIEHNE 1
cucTeMaTH3allHsI 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

98

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

99

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

100

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

10







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






