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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYnBaeT BO3MOKHOCTh U3yUY€HUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyeMoe TOpH  HU3yYEHUU
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKH JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuMxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHo obnactu «MaTemaTuka u
uHpopMaTUKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NpPUOOpEeTeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paclIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHuE NPEICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMyn M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dopMupoBaHuE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpPE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIENIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POJM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopmMupoBaHue yMEHHUS BIAJETh METOJAAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI HUX HPUMEHSTh, MPOBOJAUTH JIOKa3aTENIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
TEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CIIOCOOHOCTEH 00yYarOIIMXCs, TTO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K H3yUYCHHUIO T€OMETPHH;

dopmupoBaHue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKHX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaIbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTCH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 xmaccax sBusroTcsa: «lIpsMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «J[BHKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJAEP)KATEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMHM  pachpelensieTcss He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIICE IMPEIMETHBIM pe3yibTaTaM OCBoeHUs DenepanbHOl paboueit
IpOrpaMMbl, paclpefeNEéHHbIM 0 ToAaM OO0ydYeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIINIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTaBICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus ans  nuddepeHnmanuu  0oOydeHHS, TOCTPOCHHS
WHIUBUIYAbHBIX  00pa3oBaTEbHBIX MporpamMMm, oOecneunuTs yriayOn€HHoe
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMAaTHUKH C
yaéToM BBIOOpa Oymymiedr mpodeccun, obecrieurmBas NMPEEMCTBEHHOCTh MEXTY
oOuM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpelluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOIIMXCS
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IVIOCKOCTEH B IPOCTPAHCTBE: MapajliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapauIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napaieIbHbIX TUIOCKOCTEH. [Ipocreiimue
OPOCTPAaHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
IPOCTPAHCTBE, MpPSIMbIE MapauieNbHble W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMOi

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOe MPOEKTHUPOBAHUE.
[lepnieHAUKYIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUryppl Ha  IUIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YOl MEXAY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JIMHEWHBIM yIroJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoOB, pa3BEpTka MHOrorpansHuka. [lpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimve mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: nN-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mnUpaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHMpPAaMUIA, [paBUJIbHAsA TPEYroibHAs IHUpPAMUAAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPHM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPAMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJIICHHbIE W I[POTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsAaTe KOMIUIaHApHBIE BEKTOPHL. lIpu3HaK KoMIUIaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTON Mexay Bekropamu. CKalspHOE IPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHATHA: WWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmosioxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTh. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O0bém. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus w3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIJIMHIPA, TUPaMHUIbI U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
[MWINHAP, ONHCAaHHAs OKojJo unwiauHApa. Ilepecedyenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocthio. [loHATHE MHOTOTpaHHHKA,



ONMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U € yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogodusi, romoreTs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBAaHUIO U MIPOXOJIAIIME Yepe3 BEPIINUHY), CEYEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJI CJIe/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BekTopaMu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBoicTBA BEKTOPHOTO YMHOXeHus. [IpsamoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIICHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO GUryp.
OO6mue cBoiicTBa JABIWKECHHWW. Buasl JBWXKEHWH: TapaUlelbHBIA TIEPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomo6us. [Ipssmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIHAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUIMCKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pPOCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEJIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHUH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIeKTaM Pa3juyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOTo 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHNH H
OTIbIXa, pETyisipHasl GU3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil 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 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100AIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, IMUIAaHUPOBAHHE IIOCTYNKOB W OLEHKU WX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  TMpPAKTHUKW, [MOHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEYECKOW JeSITeNIbHOCTU, JTaroB €&
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHONICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHATUH, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]UKAIUH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A,

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUNS
B (akTax, JaHHBIX, HAOMIONCHUSIX U YTBEPKACHUSX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOIBKO
BAPUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MeXAY 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMH;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE Ipoliecca, a TaKKe BbIIBUTATh
NPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, NaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PA3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHIIOB U
dbopm mpecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUyeCcKu;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCaJIbHbIE YUeOHbI€ 1eCTBHS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEeIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHMs IO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nvanora, oOHapyXMBaTh Pa3jJWyd€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opMme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0BaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
Mpe3eHTAIIMU U OCOOEHHOCTEH ayuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  [IO3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJlauH,
BHOCUTH KOPPEKTHUBHI B JEATECILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKCHUSI pe3yJbTaTOB ACSATEILHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCMOJ30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYaJIbHOM
paboThl TpU peHieHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOM
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcs, OOCYKIAaTb TWpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMmax padoThl (0O0CYXaeHHs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSAMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuaa, NpsSMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuienbHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)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,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP,
OCb U TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

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

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKALIHOHHBIE CUCTEMBI MU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

e W3BJICKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYCHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyJIHPOBAHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHATHN W TeopeM, ammapara anareOpbl, peniath MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0K/ICHHEM T€OMETPUUECKUX BEITUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUSI TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoil MOBEPXHOCTSIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUEHHUS TEJ BPaIllCHHUS;

KJacCU(ULIUPOBATh B3AMMHOE PacIoioKeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMM, CBA3AHHBIMU C KOMOMHALIMSIMU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TIOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TILIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPaIllCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPANHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKHM JI0 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300paKEHHs] MHOTOTPAHHMKOB M Te€l BpalleHUs IMpuU
NapajuieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs1 KOHYyca (MapasuielibHbIe
OCHOBAHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoOMeTpUYecKre (HaKThl JJIsI PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOIUX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESIBHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a]ad;

IPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIIM3UPOBATH U OLICHUBATH PEATbHBIC CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSATHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  chopMyaupoBaHHONW  MpoOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHUSA TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
5 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3aIus 3HaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHust 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapalJICIIbHBIX IPSAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKarouecs mpsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHS: epeceKarouecs MIOCKOCTH,
nepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpanHuku, n3o0pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BHEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AXCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJAT Uepe3 ux peopa.
N3obpaxenne nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpanimBaHre MoCTPOECHHBIX
CEYECHMI pa3HbIMM LIBETaMU

11

N300paxkenue ceueHnit nupamMuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEH. PackpalmBanie moCTPOSHHBIX
CEUeHUH pa3HbIMU I[BETAMU

12

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakenue nepeceveHust moTydeHHbBIX
TIocKkocTel. PackpammBaHue MOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3o00paxkenue ceueHnit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.
N3o00paxkenue nepeceueHus: NOMTy4eHHBIX
MJI0OCKOCTEN. PackpaimBaHre nocTpOeHHbBIX
CEUeHUH pa3HBIMU I[BETAMU

14

Meton ciaenoB ajis MOCTPOCHUMA Ce4YeHU I




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa nepecedeHnil psIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenwne ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manne
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEH U 3aluch 11aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIHOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npoctpaHcTBe. CKpeLUBaIOLIUECs NPsSIMBIE.
[Ipu3Haky CKpemMBarOIMMXCS MPSAMBIX.
[TapamienpHble IPsIMBIE B IPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM NMapajuieIbHON
JAHHOM IPSIMOM, MTPOXOJSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsAMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MapaJUICTHLHOTO MPOCKTUPOBAHHUSL.
N3obpaxenue pa3Hbix Guryp B
napajuIeIbHON MPOEKIIUH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHA: AapaNIENBbHOCTD NIPSIMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOM U




IIJIOCKOCTH

31

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

32

[TocTpoenune ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKIUs, IPUMEHEHHE IS
MOCTPOCHUSI CEYEHHH KyOa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u Ipu3Mbl

[TapannensHble WI0CKOCTH. [Ipu3Haku
MapajyuiebHOCTH JBYX IMIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIei
yepes TOUKY, He MPUHAAISKAIYI0 TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX IIEPECCUCHUSI TIPH
MepeceyeHH JIBYX MapaljiebHbIX
IJIOCKOCTEN TpeThen

37

CpoiicTBa mapauieIbHbIX IIOCKOCTEN: 00
OTpE3KaX NapajlyIeNbHBIX IPSIMBIX,
3aKITIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUHU MPSMOU C
JBYMsI ITapaJIeIbHBIMU IJIOCKOCTSIMHU




[ToBTOpenue: reopema [Mugaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

0 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

a1 Boruncnenue 1iauH oTpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIIeuIe1e
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH
[IepneHMKYISIpPHOCTB NMPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH
TeopeMa o CyllleCTBOBaHUU U

a4 €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

45 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [Inockocty ¥ nepneHAUKYISIPHbIE UM
IIpsIMbIE B MHOTOTpaHHHUKaX

47 [lepnennukyisap u HaxnoHHas. [loctpoenue
MEPIEHIUKYJIApA U3 TOUYKH Ha IPAMYIO

48 IIepnenaukynsp u HakioHHas. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKHU Ha NPAMYIO

49 Teopema o Tpéx neprneHAnKyasapax (mpsmas

u oOpaTHast)




Teopema o Tpéx neprneHAUKyIsipax (mpsamas

50
u oOpaTHast)

5l VYroa MexIy CKpelMBaOIUMHUCA PSMbIMU

50 [Touck neprneHauKyISIpPHBIX MPSIMBIX C
MTOMOIIBIO NEPIIEHIUKYIISPHBIX MIIOCKOCTEN

53 OpToroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MpaBUJIBHON MUPaMU/bI C TOMOILBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 mI0cKocTH. [lmockocT cuMMeTpuii B
MHOTOI'paHHHKaX

57 [Ipu3Hak neprneHauKyJIIpHOCTH IPSMON U
IUIOCKOCTHU KaK CJIEAACTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOUKH JI0 IIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl ONYCTUTh MEPIEHAUKYIISAPBI:

60 CUMMETpHs], CABUT TOUKHU IO NapajIeIbHON
NpAMOM

61 CaBur no HenapaienbHON IPSIMOH,
U3MEHEHHE PACCTOSTHUM

62 KonTtposneHas padota "B3anmuoe

PACIIOJIOKCHUC TTPAMBIX U IUIOCKOCTEH B




npocrpaHcTae”

63

[ToBTOpEHUE: yroyu MeK1y NpsAMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BEIYUCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

66

JIByrpanHsbIii yrosu. CBOMCTBO JINHEWHBIX
YTJIOB ABYTPAHHOTO yria

67

[IepnenaukynspHble 10cKOCTH. CBOMCTBA
B3aMMHO NEPIEHAUKYISPHBIX IIOCKOCTEN

68

[Ipu3Hak neprneHIuKyIIPHOCTH TIOCKOCTEN;
TeopeMa O MPSIMOU NepecedeHUst IBYX
IJIOCKOCTEHN NEePNEHIUKYIAPHBIX TPEThEU
IJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuieNienuneaa

70

TeopeMa 0 JUaroHaJi npsamMoyroJibHOTO
ImapajjiCiaCinmIicia u CJICACTBUC U3 Heé

71

CTePCOMCTpI/I‘IeCKI/Ie U IIPUKJIAJIHBIC 3a1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
NPpAMBIX U IIJIIOCKOCTHU

72

HOBTOpeHI/ICZ CKpCHINBAOMIUCCA TIPSAMBIC,
apaJiICJIbHBIC TIJIOCKOCTU B CTAHAAPTHBIX




MHOT'OrpaHHUKax

[Tapa mapayienpHbBIX IIJIOCKOCTEN HA
CKPCHIMBAIOIMUXCA MTPAMBIX, paCCTOAHUC

& MEX/y CKPEIIUBAIOITUMUCS MPSMBIMU B
MIPOCTBIX CUTYAIUAX

74 PaccrosiHue OT TOUKH 10 IIOCKOCTH,
paccTosiHUE OT MPSIMOU JI0 TNIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPEIIMBAOIIUMHUCS TPAMBIMH C IOMOIIBIO
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéXrpaHHbIi yroj, HEpaBeHCTBA JJIs

76 TpexrpaHHbIX yriioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIJja

77 DneMeHTHI C(heprUIeCKO TeOMEeTPHH:
reoJie3nUecKre JMHUHU Ha 3eMiie

78 Kontponsnas padota "Yrisl u paccTosaus"

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro dJIEMEHTHI"

80 [Tupamuna. Buasl nupamun. [IpaBunbnas
nUpamMua

a1 [Tpusma. IIpsimas u HaKJIOHHAS TIPU3MBI.
[IpaBunbHas npuzma

80 [Ipsimoii mapainenenumnes, mpsiMOyroIbHbIN
napasienenumnesa, Kyo

83 Breinykneie MHOrorpanHuku. Teopema
Olinepa

84 Brinyknbeie MHOrorpanHuku. Teopema




Olinepa. [IpaBuiibHBIE U OJTYIIPABUIIbHbBIE
MHOTOTPaHHUKHU
85 KonTtposneHas padota "MHOrorpanHuKHN" 1
6 [TonsiTHE BEKTOpA HA IJIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio napaurenenuena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
91 Paznoxxenne BekTopa 1o 6a3I/IC}U/ TpEX 1
BEKTOPOB, HE JIOKAIIUX B OJTHOM IJIOCKOCTH
92 CkansipHO€ MTPOU3BE/ICHUE 1
93 Brranciienue yria Mex1y BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hrtoropas koHTpoJIbHAs padoTa 1
102 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero oOpa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue Tems! "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMOH, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KAX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeitHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTH4YecKue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
11 AHanuTHYECKUE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHUS OT TOUKH JI0 1




IJIOCKOCTH B KOOpAMHATAxX

HaxoxneHue paccTosiHui OT TOYKHU 10

13
TUTIOCKOCTHU B KyOe

14 HaxoxneHnue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHON ITUpaMuie

15 KonTtponpHas paborta "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHI

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B
CeueHnsi MHOTOIPAHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, MIepeceueHus MpsIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHble NPSMBIE U TIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIIOCKOCTH:
pacy€r OTHOIIECHUI

2 [TapannenbHble MpsSMbIE U IIOCKOCTH: YTJIBI
MEXIY CKPELIUBAIOLIUMUCS IPIMBIMU
[lepnieHiuKynsgpHbIE MPSIMBIE U TUIOCKOCTH:

29 CTaHJIapPTHbIE Tapbl MEPIEHAUKYIISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CHAMMETPUHU
MHOTOTPaHHUKOB

23 [lepnieniuKynspHBIE MPSIMBIE U TUIOCKOCTH:
TEOpEMa O TPEX MEPIEHANKYIAPAX

o [lepnenaukynsipHbIE TPSMBIE U MJIOCKOCTH:
BBIYHCIICHUS IJTUH B MHOTOT'PaHHUKAX

25 [ToBTOpEHME: TIIOIA A MHOTOYTOJIbHUKOB,




(hopMyITBI IS TUTOIAEH, COOOpaskeHuUs
noo0us

26

HOBTOpeHI/ICI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpaskeHuUs
oa00ust

27

HOBTOpeHI/ICI miomaan MHOTOYT'OJIbHUKOB,
(hopMyIBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

28

[Inomany ce4eHnt MHOTOTPaHHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YaCcTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOI'PaHHUKOB"

31

O06bEM Tema. O0BEM TPAMOYTOJIBHOTO
napauiesienumnea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUY yTria

33

CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesenumnesa

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
Hapajuiejacnuicaa

35

O0BEM npsAMOi IPU3MBI




CrepeoMeTpUUECKUE 3a/1a4l, CBS3aHHbIE C

36 BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37 [Ipuknanneie 3a1a4n, cBsI3aHHbIE C 00BEMOM
IPSIMOM IIPU3MBI
Brrarcnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenénHoro uarerpaita. O0bEM
HAaKJIOHHOHM IIPU3MBI
Brruncnenue 00EMOB T C TOMOIIBIO

39 onpenenénHoro uarerpaiga. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU]T C OOIITUM yTIIOM

42 CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
00bEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbBIE C
o0bEMamMu MUpaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

16 [Ipumenenne 00bEMOB. Beiuncienue
pacCTOSIHUA 10 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTrpaHHUKa"

48 Hunuuapuyeckas HOBEPXHOCTb,




o0Opa3yoIue UIHHIPUISCKON
IIOBEPXHOCTHU

Hunmuaap. [psamoi KpyroBoi HUIUHAP.

49 [Inomane MOBEpXHOCTH LUIUHIPA

50 Konnueckas noBepxHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHoctu. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

50 VYceuénnslil koHyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH M TOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaae 60KOBOM MOBEPXHOCTH M TOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MOCTPOCHUEM CEYEHMH IUIMH]IPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

59 Coepa u map
[lepeceuenue cgepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n

n300pakeHue mapa




61

[Mepeceuenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mapa u cdepsi maockoctsio. Bun u
n300pakeHue mapa

62

VYpasaenwne chepsl. [Tnomans chepsr u eé
yacreu

63

Cummerpus cdepsl 1 mapa

CrepeomeTpuiecKkue 3a1a4 Ha
J0Ka3aTejIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, IOCTPOSHUEM UX
CE€UYEHU TIIOCKOCTHIO

65

CrepeomeTpuyecKre 3a/1auyu Ha
JO0Ka3aTeJIbCTBO U BBIYHUCJIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOECHUEM UX
CEYEHMI TUIOCKOCThIO

66

[Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM

67

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

68

Pazanunsie KOM6I/IHaHI/II/I TEJI BpalllCHUSA U
MHOTI'OI'paHHHUKOB

69

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaueHus"

71

KonTtponpHas padota "Tena 1 moBEpXHOCTH
BpaieHus"

72

O06beém nununapa. Teopema 06 00bEMeE




IpsAMOro NuJIMHApa

73

Brruncnenue 00bEMOB TN ¢ TOMOIIBHIO
onpenenéHHoro uuTerpaita. OobpéM KoHyca

74

[Tnomamy G0KOBOM U TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHUecKUe 3a/1a4l, CBS3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Tpuknagueie 3agaun mo teme "OOBEMBI U
TIJTOIAIU TTOBEpXHOCTEN Ten"

77

O6béM mapa u maposoro cexkropa. Teopema
00 00bEme miapa. [Tnomanb cdepsr.
CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYUCIICHHUEM 00BEMOB TI1apa, MapPOBOTO
CErMEHTa U I1apOBOr0 CEKTopa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
momaabio cepbl. COOTHOIICHUS MEXKTY
IJIOIIAIIMK TTOBEPXHOCTEH U 00bEMaMu
0T0OHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu 1mo100uu.
CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIAAeH
MOBEPXHOCTEH

80

KonTponsnas padora "[Inomaau
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

JIBrokeHus npoctpaHcTBa. OTOOpakeHusI.
JIBr>keHus U paBeHCTBO ¢uryp. O0mue




CBOMCTBA JIBKEHUHN

82

Bupl 1BuKeHMI: TTapauieibHbIN IEPEHOC,
LIEHTpAJIbHAsE CHMMETPUS, 3€pKajJbHAs
CUMMETpPHUS, IOBOPOT BOKPYT HNPSIMOU

83

[Ipeo6pazoBanwms mogoous. [Ipsmas u chepa
Ditnepa

FCOMeTpI/I‘-IGCKI/IC 3aaa4u Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbhas padota "BekTops! B
MIPOCTpaHCTBE"

86

O6o06maromniee nopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IIOCKOCTEHN B MpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reometpun 10-11 kinaccos,
cucTeMaTu3anus 3Hanuii: "OobeM
MHOTOTpaHHUKa"

90

O6o6maromniee noBroperue 11 nmoHsaTuit u
MeTo10B Kypca reomerpun 10-11 xnaccos,




cucremMarusanus 3Hanuii: "Oo0beM
MHOTOIpaHHUKa"

91

Ob6o6maromee mosropenue 11 moHsTHil 1
MeToI0B Kypca reomerpun 10-11 kaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TN

92

O6o06mmaromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TENI"

93

Wrorosas koHTposbHasA paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
cUCTEMAaTU3aIys 3HaHUH

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

HcTopus pa3BuTHs CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

WcTopus pa3BUTHS CTEPEOMETPUU KaK
101 HAayKU U €€ pOJIb B pa3BUTHUU COBPEMEHHBIX 1
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT UM

HcTopust pa3BUTHS CTEPEOMETPHUN KaK
102 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH
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