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'eometpust siBisieTcss OJHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOIO IHMKIIA.
[lockonbKy  JIOTMYECKOe  MblIIeHUWEe,  (GOpMHpYEeMOe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TMOHATUMHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELICHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M  ONPOBEPrarb T'MIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PELICHUM 3aJ1a4 €CTECTBEHHO-HAY4YHOTO IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmmel yueOHoro kypca «l'eomerpus» Ha yriyO0inéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHHH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHol obnactu «MaTemaTuka u
uHpopmaTruka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpEeTeHUs U
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMH 3a/layaMu Kypca T€OMETpUU Ha YIIIYOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIINX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMUX OINUCHIBATh W HU3y4daTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMEHHMs ~ BJaJE€Th  OCHOBHBIMU  MOHSATUSIMH O
IOPOCTPAHCTBEHHBIX (UIYypax M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMEHHE HUX NPUMEHATh, YMEHHUS J0Ka3blBaTb TEOPEMBbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpPE MHOTOI'DAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTH TI'€OMETPUYECKUE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (opMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHuEe yMEHUS BIAJETh METOAAMH JIOKa3aTeJbCTB W AJTOPUTMOB
pelIeHNs, YMEHHUsSI UX HPUMEHSTh, MPOBOJUTH JIOKA3aTEJIbHBIE PACCYKJIECHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTM  JOKAa3aTelIbCTB  IpHU



000CHOBaHMHM MaTEMATHYCCKUX YTBEPKICHUN U POJTM aKCHOMATHUKH B TTPOBEACHU U
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yYaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (YHKIIMOHATBLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TOCTPOCHHBIX MOJIEIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpsAMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BHKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEIICBAHTHBIMH T'C€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMuUpOBaHUE  JIOTUYECKHX YMEHHMHM  pachpelesieTcss He  TOJNBbKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3zom, yT0OBI KO BCEM OCHOBHBIM, MPUHITUITHAILHBIM BOIIPOCAM O0ydaronuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
cOOJII0/IEHNEM MPUHITUTIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInXcs, pacuiupsis U yriayomuss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHIUBUIYAbHBIX ~ 00pa30oBaTENBHBIX MporpamMMm, oOecleuuTh yriayonéHHoe
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 Tpo(hecCHOHaTBFHBIM 00pa30BaHUEM.

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



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuluBaromuecs: mnpsiMble. [Ipu3Haku CKpeluBaronIuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusA. M3o0pakeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOICTBa napayyieIbHbIX IUIOCKOCTEH. [Ipocreitmue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUIN.

[leprieHAUMKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, NpsAMbIC MapajUlebHble U NEPIEeHIUKYJSIpHbIE K MJIOCKOCTH,
NpU3HAK TMEPHEHAUKYJISIPHOCTH NPSAMOM U IUIOCKOCTH, TeopeMa O MpsMOil

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: MPU3HAK  INEPHEHAUKYJSIPHOCTA  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOICTBa IIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsMOYTrOJIBHBIM — MapajuleNIeNUIlel W €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MpaBWIBHOM nUpaMuabl. [IpaBuiIbHBIE MHOTOTPAHHUKU: NPABUJIbHAS NpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCADIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JWaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPUM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CI0KEHMS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBs3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckass TMOBEPXHOCTb, oOOpasylonue TMoBepxHocTe. Tema BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIFHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM IIapa u mapoBOro
CerMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
MWINMHAP, ONMHCAaHHAs OKojo muiauHapa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haj BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oaszucy. KoopauHaTHO-BEKTOPHBIM METOJA TPH PEIICHUU T'C€OMETPHUUYECCKUX
3aziay.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Tpeobpazosanus monodus. [Ipsmas u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMKN 00YyJaIOIIEeT0oCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HMHCTUTYTAMU B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUMN, pacCyXJACHUH, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHNA H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTU TPYIOTIOOUs, HHTEpEC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYEeCKOMY  OOpa30BaHHIO M



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY’KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
pPa3BUTHUS ¥ 3HAYUMOCTH JUISI DPA3BUTHS LMBUIM3AIMH, OBJIAJACHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCATbHbIE YUeOHbIE 1eiiCTBUA

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS JI7Isi 0000IIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJAMMOTO aHAIIN34;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh HauboJee MOAXOMAIMM C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (POPMUPOBATH TUIIOTE3Y, APIyMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMU, IIPOLECCAMH;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPEINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETHUPOBATh HHPOPMAIMIO PA3IMYHBIX BHUAOB U
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE TelcTBHSI

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXXIaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nayanora, oOHapyXHMBaTh Pa3jIuyHde U CXOJICTBO IMO3HUIIUM, B KOPpPEeKTHOU (dopMme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHﬂ
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJVICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
crocobamMu caMONPOBEPKH, CAaMOKOHTPOJIS Tpoliecca U pe3yibrara perieHus
MaTeMaTHYEeCKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/1auu,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEJTOCTHXKCHUSI PE3yJIbTaTOB JCSATEILHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU peHIeHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHON paloThl, paclpeneisTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBAaTh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TIOHATHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (TMpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accupuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajiebHoe, LEHTpaIbHOE U OpPTOTrOHAJIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IpU PEUICHUA MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJICKaTh, MNPEOOPa30BbIBATE U MHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOJIeMBbl, MOJIETUPOBATh pEANbHBIC CUTYyallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpPEM, ammaparta ainreOphl, pemath MPAKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIAMU BPAIICHUS: IHUJIUHIIPOM,
KOHYCOM, chepoit u mapom;

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

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHHKOB M TEJ BpalllCHUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0M, HAa TPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METOA P PEIICHUH;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOI00MS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TOCTPOCHMSI CEUEHUW: METOJ CIIEI0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (opMme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IIPUMEHATh  TIOJYYCHHbIE  3HAHUSA  HA  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTYyallUM Ha SI3bIKE T€OMETPUM, MCCIEIOBATH IOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTH (yHIaMEHTA Pa3BUTHS TEXHOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenienue B cTepeoMeTpuio 23 1 2 Arrace, Yuit.py,
ege.edu.ru
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 SAxnacc, Yuun.py,
MPOCTPAHCTBE ege.edu.ru
3 [TapamienpHOCTh NPAMBIX U IIJIOCKOCTEN B 3 SAxnacc, Yuun.py,
MIPOCTPAHCTBE ege.edu.ru, POIII
4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 05 Axnacc, Yuu.py,
IJTIOCKOCTEMN B MPOCTPAHCTBE ege.edu.ru, POIII
5 VIibl ¥ paccTOSIHUS 16 1 f;:g;i’rz?ggﬂ’l
6 MHOTrorpaHHuKu 7 1 fgzzz’ifggl};l
7 BekTopsl B mpocTpaHCcTBE 12 f;::zi’i:{?)g]};}
8 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 5 5 Sxnacc, Yuu.py,
3HAHUH ege.edu.ru, POII
9 0
10 0
11 0
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 2.5




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Sknacc, Yun.py,
1 A 15 1
HAJTMTHYECKAsi TCOMETPHS ege.edu.ru, PIII
9 [ToBTOpEeHue, 0600IICHNE U 15 1 Sxnacc, Yuu.py,
CUCTEMaTH3aIlus 3HAHUH ege.edu.ru, POII
. Axnace, Yuu.py,
3 06 17 1
BEM MHOTOTpaHHHKA ege.edu.ru, POLLI
Axnace, Yuu.py,
4 T 24 1
e1d Bpatienm ege.edu.ru, POIII
5 [Tmomaay moBepXHOCTH U 0OBEMBI 9 1 Axnacc, Yuu.py,
KPYTJIBIX TEJ ege.edu.ru, POIII
Axnacc, Yuu.py,
6 5 1
Aleixkerus ege.edu.ru, POIII
[ToBTOpEeHUE, 0600IICHNE 1 SAxnacc, Yuu.py,
7 . 17 2
cUcTeMaTH3allusl 3HAHUI ege.edu.ru, POIII
0
0
10 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
Axnace, Yuu.py,
1 PHUCYHKE TJIOCKOCTH, TTApAIIIETbHBIX 1
ege.edu.ru, POII
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[ToHsITHS cCTEpEOMETPUH: TOUKA, TIpsIMasi,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
Axnace, Yuu.py,
2 MpaBUJIa U300paKeHHs Ha PUCYHKE 1
ege.edu.ru, POIII
IJI0CKOCTH, MapajieIbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
Axnacc, Yuu.py,
3 MepeceKarIuecs mpsMasi ¥ TNIOCKOCTb; 1
ege.edu.ru, POIII
MOJIYIPOCTPAHCTBO
[TonsiTHs: MepeceKaronuecs MmIOCKOCTH,
SAxnacc, Yuu.py,
4 nepeceKaroIuecs npsimasi ¥ mioCKOCTh; 1
ege.edu.ru, POIII
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue
5 “p ’ P " 1 Sknace, Yau.py,
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUT
P pocIp P, ege.edu.ru, POIII
HECYIIECTBYIOIIUX 00BEKTOB
MHororpaHHUKH, U300pakeHue
. Sknace, Yuu.py,
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP, 1 0.5
ege.edu.ru, POIII
HECYIIECTBYIOIUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHH U TEPBBIE 1 Sxnacc, Yuu.py,




CICACTBUA U3 HUX

ege.edu.ru, POIII

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

Sknace, Yun.py,

8
CIICZICTBUS U3 HUX ege.edu.ru, POII
AKCHOMBI CTEPEOMETPHH U TIEPBBIC
9 cienctBus U3 HuX. CriocoOrbl 3a1aHus 05 Sxnace, Yuu.py,
HPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE. ' ege.edu.ru, POII
O0603Ha4YeHUs IPSMBIX U TUIOCKOCTEH
N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
? ’ PEIC TIp P Sknace, Yau.py,
10 pé6pa. N3obpaxeHnne nepeceueHust
N ege.edu.ru, POIII
MOJTyYeHHBIX TIOCKOCTeH. PackpammBanne
MMOCTPOCHHBIX CEUCHHUH Pa3HBIMU IIBETAMH
N300paxkenue ceueHnit nupamuabl, Kyba u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
? ’ P P P Sknacc, Yuun.py,
11 pé6pa. N3o0paxeHne nepeceueHust
N ege.edu.ru, POIII
MOJTyYCHHBIX TUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEUCHHI Pa3HBIMU IIBETAMH
N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
? ’ P P P Sknacc, Yuun.py,
12 pé6pa. N3o0paxkeHne nepecedeHust
N ege.edu.ru, POIII
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU IIBETAMH
N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
P ’ P P P Sknace, Yau.py,
13 pé6pa. N3o0paxkeHne nepeceueHust 0.5
. ege.edu.ru, POIII
MOJIy4EeHHBIX IIOCKocTeH. PackpamimBanue
MIOCTPOEHHBIX CEUCHHUH pa3HBIMU LIBETaMH
. Sknace, Yuu.py,
14 Mertoz cie0B Ui MOCTPOSHUSI CeYeHU I

ege.edu.ru, POIII




Mertoz cie0B /17151 HOCTPOEHUS CEUECHUH.

Sknace, Yun.py,

15 CBoiicTBa epeceueHuid MpsIMbIX U
. P P ege.edu.ru, POIII
IJI0CKOCTEHN
Merton cie10B 17151 HOCTPOEHUS CEUECHUH.
. . Sknacc, Yun.py,
16 CpoiicTBa epece4eHnii MpsIMbIX U
. ege.edu.ru, POIII
IJI0CKOCTEHN
[TocTpoenune ceuenuit B nmupamue, Kyoe
17 o TpéM ToukaM Ha pébpax. Co3naHue SAxnacc, Yuau.py,
BBIHOCHBIX YEpPTEKEW U 3aIlMCh I1aroB ege.edu.ru, POIII
MMOCTPOCHUS
[TocTpoenwne ceuenuit B mupamue, Kyoe
18 o TpéM ToukaM Ha pébpax. Cozmanue Axnace, Yuu.py,
BBIHOCHBIX YEPTEKEH U 3alHUCh IIAr0B ege.edu.ru, POIII
MOCTPOCHUS
[TocTpoenune ceuenuii B nmupamuae, Kyoe
19 o TpéM ToukaM Ha pébpax. Co3naHue Axnacc, Yuu.py,
BBIHOCHBIX YEPTEKEHN U 3aIMCh I1aroB ege.edu.ru, POIII
MIOCTPOCHHUS
[TocTpoenue ceuenuii B nmupamue, Kyoe
20 1o TpéM ToukaM Ha péopax. Co3naHue 05 SAxnace, Yuu.py,
BBIHOCHBIX YEPTEKEHN U 3aIMCh 11aroB ege.edu.ru, POIII
MOCTPOCHUS
[ToBTopenue nnanumerpun: Teopema o
P P P Sxnace, Yuu.py,
21 MPOTIOPIMOHAIBHBIX OTpe3kax. [lomooue
ege.edu.ru, POII
TPEYTrOJIbHUKOB
[ToBTOpenue mnanumerpuu: Teopema
29 Menenas. Pacuersl B ceUeHUSAX Ha Sknacc, Yuu.py,

BBIHOCHBIX UCPTCIKAX. I/ICTOpI/IH Pa3sBUTHA
IIaHUMETPUHU U CTCPCOMCTPUU

ege.edu.ru, POIII




KonTponbHas padora "AKCHOMBI

23 "
crepeomerpun. CeueHust
B3anMHOe pacnosiokeHue npsiMbIX B
npocTpancTBe. CKpenuBaromuecs

Sknacc, Yun.py,

24 npsiMbie. [Ipu3HaKku CKpemmnBaroIuXCst

ege.edu.ru, POIII
npsiMbixX. [lapamienbHbie TpsiMbie B
MPOCTPAHCTBE
TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON

o5 JAHHOM IPSIMOM, MTPOXOJSIIEN Yepe3 TOUKY SAxnacc, Yuun.py,
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU ege.edu.ru, POIII
npssMoi. Jlemma o nepecedeHnun
MapajuieTbHBIX MPSMBIX TIOCKOCTHIO
[TapannensHOCTH TpeX NpsMBIX. Teopema o

. Axnacc, Yuu.py,

26 TpEX MapajuieabHbIX MPSAMBIX. Teopema o

ege.edu.ru, POIII
CKPEILMBAIOIIUXCS MPSMBIX
[TapanienbsHoe MPOEKTHUPOBAHUE.

97 OCHOBHBIE CBOMCTBA NapajlIeIbHOTO SAxnacc, Yuu.py,
npoekTupoBanus. M3o00paxkeHne pasHbIX ege.edu.ru, POIII
¢buryp B mapaienbHON IPOEKIUU
LlenTpanpHas mpoeKis. YTouI ¢

P P SAxnacc, Yuu.py,

28 COHAIpPABJICHHBIMU CTOPOHAMU. YTOII

ege.edu.ru, POII
MEXIY MPSIMbIMU
3amaun Ha JOKa3aTeNbCTBO U
Sxmace, Yuu.py,
29 UCCIIeIOBAaHUE, CBSI3aHHbBIE C
ege.edu.ru, POIII
PacIOOKEHUEM MIPSAMBIX B IPOCTPAHCTBE
[TousaTus: napanienbHOCTh NPAMOHN U
Sknace, Yuu.py,
30 MIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak

mapajilIeJIbHOCTH HpHMOﬁ " IJIOCKOCTH.

ege.edu.ru, POIII




CaoiicTBa NapayuIeIbHOCTU IPSIMOU U
IUIOCKOCTH

FGOMeTpI/I‘-IeCKI/Ie 3aJa4M Ha BbIYUCJIICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

Sknacc, Yun.py,

31 .
M1apaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN ege.edu.ru, POII
B MPOCTPAHCTBE
[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3

32 JTAHHYIO MPSIMYIO Ha YEPTEKE U Axnace, Yuu.py,
MapajuieTbHOTO Apyroi npsMoi. Pacuér ege.edu.ru, POII
OTHOIIIEHU I
[TapannenpHast mpoeKUHs, IPUMEHEHUE

33 JUI IOCTPOEHUSI CEYeHHH KyOa 1 SAxnacc, Yuun.py,
napautenenumnena. Cpoicrsa ege.edu.ru, POIII
rapajuieJenuIe a 1 Ipu3sMbl

34 [TapannensHble IockocTH. [Ipu3Haku Axnacc, Yuu.py,
MapaJJIEIbHOCTH JIBYX MJIOCKOCTEH ege.edu.ru, POIII
TeopemMa o mapaieIbHOCTH U

35 €MHCTBEHHOCTH IUIOCKOCTH, TPOXOASILIEH SAxnacc, Yuu.py,
yepes TOUKY, He MPUHAJICKAILYIO TAaHHON ege.edu.ru, POIII
IIJIOCKOCTH M CIIEJICTBUS U3 HEE
CBoiicTBa napajuieabHbIX INIOCKOCTEH: O

36 MapajuieJIbHOCTH IPSIMBIX IEPECEUCHUS Sknacc, Yuun.py,
IIpU [IEPECEUEHUU JIBYX apaJUICIbHBIX ege.edu.ru, POIII
IJTIOCKOCTEH TpeThei
CpoiicTBa mapauienbHbIX MIIOCKOCTEH: 00
OTpE3KaX MapaJIeIbHBIX IPSIMBIX

P ’ P p ’ Sxnacc, Yuu.py,
37 3aKITIOYEHHBIX MEXKY MapajieIbHbIMU

IIOCKOCTAMMU; O IICPECCUCHUU HpHMOﬁ C
ABYMA ITapaJIJICJIbHBIMU IIJIOCKOCTAMUA

ege.edu.ru, POIII




[ToBTOpenue: Teopema [udaropa Ha

Sknacc, Yun.py,

38
TUIOCKOCTH ege.edu.ru, POII
39 [ToBTOpEHUE: TPUTOHOMETPHUS Slkmacce, Yuun.py,
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA ege.edu.ru, POII
40 CBoiicTBa Ky0a U IPSIMOYT'OJIEHOTO Sknacc, Yun.py,
napauiesienumnea ege.edu.ru, POII
41 Borunicnenue 1iamH OTpe3KoB B KyOe U SAxnacc, Yuun.py,
MPSIMOYTOJIbHOM Tapajuiesienure e ege.edu.ru, POIII
[lepneHMKYISIPHOCTD NPSMOU U
42 mrockoctu. [TpusHak Axnace, Yuu.py,
MEePIECHANKYIISIPHOCTH MPAMON U ege.edu.ru, POIII
MJIOCKOCTH
[lepneHMKyYISIPHOCTD PAMOU 1
43 mrockoctu. [Tpusnak Axnacc, Yuu.py,
MEePIECHANKYIISIPHOCTH NPAMON U ege.edu.ru, POIII
IIJIOCKOCTH
TeopeMa o CyllleCTBOBaHUU U
44 €IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH Axnace, Yuu.py,
yepe3 TOUKY MPOCTPaHCTBA U ege.edu.ru, POIII
MEePIEHIUKYIISIPHON K TUIOCKOCTH
45 [l11ockoCTH M NEpIIEHIUKYISAPHbIE UM Axnace, Yuu.py,
MpsiMbI€ B MHOTOTPaHHUKAX ege.edu.ru, POIII
46 [limockoCTH M NIEpIIEHIUKYIIAPHBIE UM Sxnace, Yuu.py,
MpsiMbl€ B MHOTOTPaHHUKAX ege.edu.ru, POIII
[lepnenauKynsip ¥ HaKJIOHHAS.
P yoAp Sxknacc, Yun.py,
47 [TocTpoenue neprneHuKyIsipa U3 TOUYKH Ha
ege.edu.ru, POIII
MPSAMYIO
48 [lepienaAuKynsAp U HaKIOHHAS. Sknacc, Yuu.py,




[TocTpoenue neprneHMKynspa U3 TOYKU Ha
IPSAMYIO

ege.edu.ru, POIII

Teopema o0 TpEX nepHeHANKYIApax

Sknacc, Yun.py,

49
(mpsimast 1 oOpaTHast) ege.edu.ru, POII
50 Teopema o TpEX nmepneHAUKYISIpax Sknacc, Yun.py,
(npsiMasi u oOpaTHas) ege.edu.ru, POII
51 Yroa Mmexay CKpelBaroIMMUCS Axnace, Yuu.py,
MPSIMBIMU ege.edu.ru, POIII
[Touck neprneHaAuKyIIpPHBIX MPSIMBIX C
52 P Yop P Axnace, Yuu.py,
MTOMOIIBIO IEPTIEHIUKYISIPHBIX
. P YIAP ege.edu.ru, POIII
IJI0CKOCTEM
Axnace, Yuu.py
53 OpToroHaIBHOE TIPOEKTHPOBAHHUE ’ ’
P P P ege.edu.ru, POIII
ITocTpoeune ceueHuii Kyoa, MpU3MbBI
54 P . Y P ’ Sknacc, Yuun.py,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
p vp ege.edu.ru, POIII
OpPTOTOHAJILHOM MPOEKINH
IToctpoeune ceueHuii Kyoa, mMpU3MbBI
55 P N Y P ’ 05 SAxnace, Yuu.py,
MPaBUJILHON MUPaMUIbI C TIOMOIIBIO .
p vp ege.edu.ru, POIII
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpus B IPOCTPAHCTBE
P pocip SAxnace, Yuu.py,
56 OTHOCHUTEIBHO MIockocTu. [lnockoctu
. ege.edu.ru, POII
CUMMETpPU B MHOTOTpaHHHKAX
57 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U Sknacc, Yuu.py,
IJIOCKOCTH KakK CIEICTBUE CUMMETPUU ege.edu.ru, POIII
58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér Sknace, Yuu.py,
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH ege.edu.ru, POII
59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér Sknace, Yuu.py,

paCCTOHHI/Iﬁ OT TOYKH OO IINIOCKOCTH

ege.edu.ru, POIII




CriocoObl ONYCTUTh MEPIIEHAUKYIISPHI:

Sknace, Yun.py,

60 CUMMETPUS, CABUT TOYKHU TIO
pH, ’ . ege.edu.ru, POIII
napajuiesIbHOM MpsMoit
61 CaBur no HenapaieabHON IPSIMOH, Slkmacce, Yuun.py,
W3MEHEHHE PACCTOSHUIMA ege.edu.ru, POII
KonTtponsHas padora "B3anmuoe
. Axnace, Yuu.py,
62 pAacIiooKeHUE MPSIMBIX U TNIOCKOCTEH B
" ege.edu.ru, POII
MIPOCTPAHCTBE
[ToBTOpEHUE: Yroa MeX Ty NPSIMbIMU Ha
63 IIJIOCKOCTH, TPUTOHOMETPHS B SAxnacc, Yuun.py,
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA ege.edu.ru, POIII
KOCHHYCOB
[ToBTOpEHME: Yyrom Mex 1
64 P - Y Axnace, Yuu.py,
CKPEILMBAIOIIUMHUCS MTPSIMBIMU B
P P ege.edu.ru, POIII
MIPOCTPAHCTBE
65 ['eoMeTpuueckue MeTO Il BEIYMCIICHUS Axnacc, Yuu.py,
yrjia MeXJy NpsIMbIMA B MHOTOTPaHHUKAX ege.edu.ru, POIII
66 JByrpanubiii yroj. CBOMCTBO JUHEUHBIX Axnace, Yuu.py,
YTJIOB ABYTPAHHOIO yrija ege.edu.ru, POIII
67 [TepnienaukynspHelie maockocti. CBOMCTBA SAxnacc, Yuu.py,
B3aMMHO NEPIEHIUKYISPHBIX TIIOCKOCTEN ege.edu.ru, POIII
[Ipu3Hak nepneHIuKyIspHOCTH
68 IJIOCKOCTEH; TeopeMa o MpsMOoit Sknacc, Yuun.py,
MepecevyeHms ABYX MI0CKOCTEN ege.edu.ru, POII
MEePIEeHIUKYIAPHBIX TPEThEH MIOCKOCTH
[IpsmoyronbpHBIN Tapasuienenunesn; Kyo;
PAMOYT . P > KY05 Sknace, Yau.py,
69 U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO

Hapajiiejcnuieaa

ege.edu.ru, POIII




Teopema 0 quaroHany NpsMOYroabHOTO

Sknacc, Yun.py,

70 .
MapaJuIeNenuIleia U CIeICTBUE U3 HEE ege.edu.ru, POIII
CrepeoMeTpuieCcKue U IPUKIIaIHbIC
p P p Sknacc, Yun.py,
71 3aJ1a4M, CBSI3aHHbBIE CO B3aUMHBIM
ege.edu.ru, POIII
PacroJIOKEHUEM NPAMBIX U IVIOCKOCTH
[ToBTOpEHME: CKpELMBAIOLIUECS IPSMBIE
P P P ’ Axnace, Yuu.py,
72 napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
ege.edu.ru, POII
MHOTOTpaHHUKAaX
[Tapa nmapaynenbHbIX II0CKOCTEN Ha
73 CKPELIUBAIOIINXCS MPSAMBIX, PACCTOSTHUE SAxnacc, Yuun.py,
MEXIY CKPEIIMBAOIIUMHUCS TPSIMBIMH B ege.edu.ru, POIII
MPOCTHIX CUTYAITHIX
74 PaccrosiHME OT TOUKM 10 TUIOCKOCTH, SAxnacc, Yuun.py,
paccTostHuEe OT MPSAMOM JI0 TIOCKOCTH ege.edu.ru, POIII
BrrunciieHue paccToOAHUI MEXTY
75 SAxnacc, Yuu.py,
CKPELIUBAIOIIMMUCS IPSIMBIMU C
p p . ege.edu.ru, POIII
IIOMOIIIBIO NEPHEHANKYISIPHOHN TIOCKOCTH
TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
76 TpexrpaHHbIX yrioB. Teopema [Tudaropa, SAxnacc, Yuu.py,
TEOPEMBbI KOCUHYCOB U CUHYCOB ISl ege.edu.ru, POIII
TPEXTPAHHOTO yIJia
77 DnemMeHTHI chepuyecKoil reOMEeTpHH: Sknacc, Yuu.py,
reoJie3NUecKye JUHUU Ha 3eMIIe ege.edu.ru, POIII
78 KonTtponsnas paborta "Yrisl u Sxnace, Yuu.py,
paccrosiHus" ege.edu.ru, POII
79 Cucremaruzanus 3HaHui "MHOrorpaHHUK Sxnace, Yuun.py,
U €ro 3JIEMEHTHI" ege.edu.ru, POII
80 IInpamua. Bunel nupamun. IIpaBunsnas Sknace, Yuu.py,




nupamuaa

ege.edu.ru, POIII

[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

Sknacc, Yun.py,

81
[IpaBunbHast mpu3mMa ege.edu.ru, POII
82 [IpssmMoit mapayenenunen, Sknacc, Yuun.py,
MPSIMOYTOJIbHBIN Napajuienenunesn, Kyo ege.edu.ru, POII
Beinykieie MHOrOorpanHuku. Teopema Skmace, Yuu.py,
83 .
Ditnepa ege.edu.ru, POII
B .T
8 iiepn Mpammse n nomympanuiac e, Vi By
pa- 1P yip ege.edu.ru, PO
MHOTOTpPaHHUKHU
85 KounTtponsnas pabora "MHuororpaHHuKT"
86 [TonsiTue BEeKTOpa Ha MJIOCKOCTH U B Axnace, Yuu.py,
MIPOCTPAHCTBE ege.edu.ru, POIII
Axnacc, Yuu.py,
87 C
YMMa BEKTOpOB ege.edu.ru, POIII
Axnacc, Yuu.py,
88 P
a3HOCTb BEKTOPOB ege.edu.ru, POII
Axnace, Yuu.py,
89 IT
paBWIIO MapajulesenuIeaa ege.edu.ru, POL
A Vuu.
90 YMHOXEeHHEe BEKTOpa Ha YHCIIO egjzzl,.m:l?’gl};l
P 0 ¢
POB, B A ege.edu.ru, POII
IUIOCKOCTH
Sknace, Yuu.py,
92 C
KaJIIPHOE MTPOU3BEIECHUE ege.edu.ru, POIII
93 Beluncnenue yria Mexxay BEKTOpaMu B Sknace, Yuu.py,

IIPOCTPAHCTBE

ege.edu.ru, POIII




Sknacc, Yun.py,

94 I1 i 1
pocreiiine 3a1a4n ¢ BEKTOpaMu ege.edu.ru, POILI
95 [IpocrTeiimue 3a1aun ¢ BEKTOpaMu 1 Hinace, Yau.py,
P A P ege.edu.ru, POIII
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 Hinace, Yau.py,
P A P ege.edu.ru, POIII
A .
97 [Mpocreiime 3a1a4n ¢ BEKTOpaMu 1 egigiij{g g E]L’I
. Sknacc, Yun.py,
98 O0o01IeHre U cucTeMaTH3alns 3HaHU ! 1
ege.edu.ru, POIII
. Axnace, Yuu.py,
99 O0o0IIeHre U CHCTeMaTH3alus 3HaHU N 1
ege.edu.ru, POIII
100 Wrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0001IeHne U cucTeEMaTU3alus 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10
- 102 2.5

I[TPOTPAMME




11 KVIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue temsl "Koopaunars! BekTopa 1 SAxnacc, Yuun.py,
Ha MJIOCKOCTH U B IPOCTpaHCTBE" ege.edu.ru, POII
5 [ToBTOopenue tems! "CkansgpHoe 1 SAxnacc, Yuun.py,
MIpOU3BEACHNE BEKTOPOB" ege.edu.ru, POIII
3 [ToBTOpeHue Temsl "Beruncnenue yria 1 SAxnacc, Yuun.py,
MEXI1y BEKTOPaMH B TPOCTPAHCTBE" ege.edu.ru, POIII
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSIMO, 1 SAxnacc, Yuun.py,
MIPOXOISIICH Yepe3 ABe TOUKHU" ege.edu.ru, POIII
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 Axnacc, Yuu.py,
YpaBHEHUE IJIOCKOCTH B OTPE3Kax ege.edu.ru, POIII
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1 SAxnacc, Yuu.py,
MPOTPaMMHUPOBAHUE ege.edu.ru, POIII
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 Sxmace, Yuu.py,
MPOTPaMMHUPOBAHUE ege.edu.ru, POIII
10 AnanuTnyeckue MeTobl pacuéra yria 1 Sknacce, Yuu.py,
MEXy NPSMBIMHA B MHOIOTpaHHUKAX ege.edu.ru, POII
11 AHanuTHYECKHE METOBI pacuéTa yria 1 Sknace, Yuu.py,
MEXKy INIOCKOCTSMUA B MHOTOTpaHHUKAX ege.edu.ru, POII
12 dopmyna pacCTOSHHS OT TOUKH JI0 1 Sxnace, Yuu.py,




IIJIOCKOCTH B KOOpAMWHATAxX

ege.edu.ru, POIII

HaxoxnaeHue paccTosiHui OT TOUKHU 10

Sknacc, Yun.py,

13
IUIOCKOCTHU B KyOe ege.edu.ru, POII
14 HaxoxneHnue paccTosiHui OT TOUKHU JI0 Sknacc, Yun.py,
IUIOCKOCTH B ITPABHJIBHOM MUpPaMu/Ie ege.edu.ru, POIII
15 KonTtponsHas pabora "AHamuTHuecKast
reoMerpus’"
16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE SAxnacc, Yuun.py,
MHOTOTpPaHHUKHU ege.edu.ru, POIII
Axnace, Yuu.py,
17 CedeHunsi MHOTOIPAaHHUKOB: METO/T CIIE0B
ege.edu.ru, POIII
CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
Axnace, Yuu.py,
18 IJIOCKOCTH, TIEpECeUeHus IPsSIMbIX U
g ege.edu.ru, POIII
IJI0CKOCTEH
19 [TapannenpHble NPSAMBIE U TJIOCKOCTH: Axnacc, Yuu.py,
MapasiebHbIE CEYEHUS ege.edu.ru, POIII
20 [TapannenpHble NPAMBIE U TJIOCKOCTH: Axnacc, Yuu.py,
pacyér OTHOLICHUI ege.edu.ru, POIII
[TapannenbHblie NPSMBIE U TJIOCKOCTH:
21 Axnace, Yuu.py,
JII MEXKTY CKPELMBAIOIIUMUCS
yr Y CKP ege.edu.ru, PIIII
MPSIMBIMH
[lepnientuKynsapHbIE MIPSMBIC U
99 IJIOCKOCTHU: CTaHAPTHBIE Maphl Sxnace, Yuu.py,
MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U ege.edu.ru, POII
MPSIMBIX, CHAMMETPUHU MHOTOTPAaHHUKOB
[lepnenaukynspHble TPAMBIE U
P y P P Sknace, Yuu.py,
23 MIJIOCKOCTH: TEOPEMA O TPEX

NEpNCHAUKYJIApax

ege.edu.ru, POIII




[lepnieHquKyIIsIpHBIE IPSMBIE U

Sknace, Yun.py,

24 MIJIOCKOCTH: BBIYUCIICHUS JIUTUH B
ege.edu.ru, POIII
MHOTOTpaHHUKAaX
[ToBTOpenue: mionaau
o5 p Sknacc, Yun.py,
MHOTOYTOJIBHUKOB, ()OPMYJIBI IS
T N » DOPMY. ege.edu.ru, POIII
TIOMIAIeH, COOOpAKCHHMS TTO00MS
[ToBTOpenue: monaau
26 p Axnace, Yuu.py,
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
T N » DOPMY. ege.edu.ru, POIII
TJI0IIA IeH, COOOpaKEeHHS TOI00Us
[ToBTOpenue: monaau
97 o Axnace, Yuu.py,
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
- . > POPMY ege.edu.ru, POIII
TJTOTIAIeH, COOOpaKEHUS TI0100MsI
[Tnomaau cedyeHnit MHOTOTPaHHHUKOB:
. Axnace, Yuu.py,
28 TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
ege.edu.ru, POIII
Y4acTH, COOOpaKEHHUSI 110100Mst
[lnomany ceyeHnii MHOTOTPaHHUKOB:
. Axnacc, Yuu.py,
29 TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
ege.edu.ru, POIII
4acTu, COOOpaxKeHus moao0us
Kountponsnas pabora "[loBTopenue:
P P P SAxnacc, Yuu.py,
30 MHOTOTPaHHUKH, CEUCHUS
" ege.edu.ru, POII
MHOTOTPaHHUKOB
31 O06bém Tena. O6beM NPSIMOYTOJILHOTO Sknacce, Yuu.py,
napasuiesenumne/1a ege.edu.ru, POIII
39 3amaun 00 yaABOeHUHU KyDa, 0 KBaapaType Sxnace, Yuu.py,
Ky0a; O TPUCEKIIUU yIiia ege.edu.ru, POII
CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C
N Sknace, Yuu.py,
33 00BEMOM MPSMOYTOJIBHOTO

apajiiejcnuieaa

ege.edu.ru, POIII




HpI/IK.Ha,[[HBIe 3aga4u, CBA3aHHBIC C

Sknace, Yun.py,

34 BBIYHCIICHUEM 00bEMA MPSIMOYTOJILHOTO
PAMOYE ege.edu.ru, POIII
napajuiesenunesa
Skmace, Yuu.
35 O06BEM TIPSIMOI IPU3MBL q ’ ng{{
ege.edu.ru,
36 CrepeoMeTpHUECKUE 3a/1a4l, CBA3aHHbIE C Slknacce, Yuun.py,
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI ege.edu.ru, POIII
37 [IpuknagHbie 3a1a4u, CBSI3aHHBIE C Axnace, Yuu.py,
00BEMOM TIPSMOIT TIPU3MBI ege.edu.ru, POII
Breruucinenne 00bEMOB TEJN C IIOMOIIBIO
N " SAxnacc, Yuun.py,
38 onpenenénnoro uarerpaia. O0bEM
. ege.edu.ru, POIII
HAKJIOHHOH TIPU3MBI
Breruucienne 00bEMOB TEN ¢ IIOMOIIBIO
N " SAxnacc, Yuun.py,
39 onpenenéHHoro uuTerpana. OobpEmM
ege.edu.ru, POIII
MU PaMHU/IbI
40 ®dopmyna 00bEmMa mupamuael. OTHOIIICHUE Axnacc, Yuu.py,
00bEMOB MUPAMHU/T C OOLTUM yTIIOM ege.edu.ru, POIII
41 ®dopmyna 00pEMa mupamubl. OTHOIIICHUE SAxnace, Yuu.py,
00BEMOB MUPAMHU/T C OOLTUM yTIIOM ege.edu.ru, POIII
42 CrepeomeTpuyecKHe 3a/1auu, CBSI3aHHBIE C Axnace, Yuu.py,
00bEMaM¥U HAKJIOHHOW MTPU3MBI ege.edu.ru, POIII
43 CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbIE C Sxnace, Yuu.py,
00BbEMaMU TTUPAMHMIBI ege.edu.ru, POIII
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
" i . SAxnacc, Yuu.py,
44 Ten", cBsi3aHHBIE ¢ 00BEMOM HAKIIOHHOM
ege.edu.ru, POIII
TIPU3MBI
45 [Ipuknanueie 3anaun o Teme "OOBEMBI Sknacc, Yuu.py,

Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

ege.edu.ru, POIII




[Tpumenenne 00bEMOB. Beruncienne

Sknacc, Yun.py,

46
paccTosiHUA 10 INIOCKOCTH ege.edu.ru, POII
47 KoutponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEpXHOCTb
48 6 P P . Sknacc, Yuun.py,
oOpa3yrolne HUINHIPUIECKON
pasyro P ege.edu.ru, POII
MTOBEPXHOCTH
49 Hunuuap. [psmoi KpyroBoi HUAIUHAP. SAxnacc, Yuun.py,
[Tnomanp MOBEPXHOCTH IUITUHIPA ege.edu.ru, POII
50 Konnueckas noBepxHOCTh, 00pa3yroIiue SAxnacc, Yuun.py,
KOHMYECKOU noBepxHocTH. Konyc ege.edu.ru, POIII
51 CeueHne KOHyca IIOCKOCTBIO, SAxnacc, Yuun.py,
MapajuIeJIbHON TUI0CKOCTH OCHOBAHUS ege.edu.ru, POIII
59 VYceuénnsiii konyc. M3o0paxenue Axnacc, Yuu.py,
KOHYCOB M YCEUEHHBIX KOHYCOB ege.edu.ru, POIII
53 [Tmomaas 60KOBOY MOBEPXHOCTH H Axnacc, Yuu.py,
MOJIHOM MTOBEPXHOCTU KOHYCA ege.edu.ru, POIII
54 [Tmomaabs 60KOBOM MOBEPXHOCTH H SAxnacc, Yuu.py,
MOJIHOM MTOBEPXHOCTU KOHYCA ege.edu.ru, POIII
CrepeomeTrpuueckue 3a1a4u Ha
P P SAxnacc, Yuu.py,
55 JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
. ege.edu.ru, POIII
MOCTPOECHUEM CEUECHUU LUIIMHAPA, KOHyCa
CrepeomeTrpuueckue 3a1a4u Ha
Sxnace, Yuu.py,
56 JI0Ka3aTejIbCTBO U BHIYMCIICHHE,
. ege.edu.ru, POII
IIOCTPOEHUEM CEYEHHUH HUIMH]PA, KOHYCa
57 [Ipuknaanelie 3a1auu, CBA3aHHBIE C Sxkmace, Yun.py,
UIHHIPOM ege.edu.ru, POIII
58 [Ipuxnagnelie 3a1auu, CBA3aHHBIE C Sknacc, Yuu.py,




ATHHAPOM ege.edu.ru, POIII
Skmacc, Yuu.
59 Codepa u miap ’ Py,
ege.edu.ru, POIII
[Tepeceuenue chepsol u mapa ¢
p (bep p Sknacc, Yun.py,
60 wiockocThio. Kacanue mapa u cepsl
ege.edu.ru, POIII
IJIOCKOCTRIO. Bu u m300pakeHue mapa
[Tepeceuenue chepsl u mapa ¢
P (bep p Axnace, Yuu.py,
61 miockocThio. Kacanue mapa u chepsl
ege.edu.ru, POII
IJIOCKOCTRIO. Bu 1 m300parkeHue mapa
62 VYpasuenue chepsl. [Tnomanp cheps u e€ Axnacc, Yau.py,
qacTei ege.edu.ru, POIII
Axnace, Yuu.
63 Cummertpus cdeps U mapa ’ by,
ege.edu.ru, POIII
CrepeoMeTrpuueckre 3a1auu Ha
64 JIOKa3aTeJIBCTBO U BEIYHCIICHHE, Axnacc, Yuu.py,
CBsI3aHHBIE CO c(pepoii u mapowm, ege.edu.ru, POIII
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO
CrepeoMeTrpHuueckue 3a1auu Ha
65 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE, Sxnace, Yuu.py,
CBsI3aHHBIE CO c(hepoii u mapom, ege.edu.ru, POIII
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO
66 IIpuknangaeie 3a7auu, CBA3aHHBIE CO Sxnace, Yuu.py,
ctepoii u mapom ege.edu.ru, POIII
[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH
67 P 26 ’ Sknace, Yau.py,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
26 ’ P ege.edu.ru, POIII
moao0ust
68 Pa3znuynbie KOMOMHALIMY TEI BpallleHUs U Sxnace, Yuun.py,

MHOTOT'paHHUKOB

ege.edu.ru, POIII




3anauu 1o Teme "Tena U NOBEPXHOCTH

Sknacc, Yun.py,

69
BparmieHus" ege.edu.ru, POIII

70 3anauu o Teme "Tena U NOBEPXHOCTH Sxnace, Yuu.py,
BpanieHus" ege.edu.ru, POIII

71 KonTponsHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

7 O6bém mmumuHApa. Teopema 06 06bEMeE SAxnacc, Yuu.py,
MPSIMOTO HUTUHAPA ege.edu.ru, POII
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

N " SAxnacc, Yuun.py,

73 onpenenénnoro uarerpaia. O0bEM

ege.edu.ru, POIII
KOHYyca

74 [Tmomaan 60KOBOM M MOTHOM Axnace, Yuu.py,
MMOBEPXHOCTH KOHYCa ege.edu.ru, POIII
CrepeoMeTpHuecKue 3a/1aui, CBI3aHHbIE C

. Axnacc, Yuu.py,

75 BBIYUCIICHUEM 00BEMOB ITUIUHPA,

ege.edu.ru, POIII
KOHyca

76 [Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1 Axnacc, Yuu.py,
IJTIONIa U TOBEpXHOCTEN Ten" ege.edu.ru, POIII
OO6bEM 11apa U MapoBOro CEKTopa.

Teopema 06 o0bEme mrapa. [Tnomaas

77 ctepnl. CTepeoMeTprUYECKUE 3a/1a4H, SAxnacc, Yuu.py,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB ege.edu.ru, POII
apa, IapoBOro CerMeHTa u mapoBOro
CEeKTOpa
[Ipuknanueie 3anaun o Teme "OOBEMBI

78 Ten", CBA3aHHbIE C 00BEMOM IIapa U Sknace, Yuu.py,

ionaapio ceprl. COOTHOMICHUS] MEXKIY
IJIOLIAASIMH TTOBEPXHOCTEH U 00BEMaMH

ege.edu.ru, POIII




0JI00HBIX Tell

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 00bEMa pu 10100HH.

Sknacc, Yun.py,

79 CrepeoMeTpHUECcKUE 3a/1a4l, CBA3aHHbIE C
N ’ . ege.edu.ru, POIII
BBIYHCIICHUEM 00BEMOB TEIT U TUIOIIATICH
MMOBEPXHOCTEN
80 Kontponsnas padota "[1nomanu SAxnacc, Yuau.py,
TMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE" ege.edu.ru, POII
JBmxenust npocTtpancTBa. OTOOpaKeHHUSL.
poctp P Axnace, Yuu.py,
81 JIBukenus u paBeHCTBO puryp. O0miue
. . ege.edu.ru, POIII
CBOWCTBA JIBIDKCHUM
Bubl 1BuKeHMIN: TapauienbHbII
82 MIEPEHOC, LICHTPaJIbHAsl CHMMETPH, SAxnacc, Yun.py,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT ege.edu.ru, POIII
NpAMOM
83 [Ipeob6pazoBanus noxoous. [psimas u SAxnacc, Yau.py,
cdepa Diinepa ege.edu.ru, POIII
84 ['eoMeTpuueckue 3agaun Ha TPUMEHEHUE Axnace, Yuu.py,
JIIBUKEHUSA ege.edu.ru, POIII
85 Kontponbhas padoTa "BekTopsl B
npocrpanctae"
O6o06matomee moBropeHue 11 MoHATHIA 1
MeTOoIOB Kypca reomerpun 10-11
P P . Sxnace, Yuu.py,
86 KJIACCOB, CUCTEMaTH3aIMs 3HAHUI:
" . ege.edu.ru, POIII
[TapaniensHOCTh NPSMBIX U IIIOCKOCTEN
B IIpocTpaHcTae”
87 Ob6o6maromiee noroperue 11 nmoHsaTuit u Sknacce, Yuu.py,

MeTOJIOB Kypca reomerpun 10-11

ege.edu.ru, POIII




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHUI:
"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee moBropenue 11 nmousTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIus 3HAHUH:
"BexTopsl B npocTpaHcTBe"

Sknacc, Yun.py,
ege.edu.ru, POIII

89

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

Axnace, Yuu.py,
ege.edu.ru, POII

90

O6o6mmaromiee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMsI 3HAHHIA:
"O0BeM MHOTOTpaHHUKA"

Axnace, Yuu.py,
ege.edu.ru, POIII

91

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

Axnacc, Yuu.py,
ege.edu.ru, POIII

92

Ob6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIMs 3HAHUI:
"[Tmommaamu MOBEpXHOCTH U 0OBEMBI
KpyTrJbix Ten"

SAxnacc, Yuu.py,
ege.edu.ru, POII

93

Hrorosas koHTposbHAs paboTa

94

Htoropas KOHTPOJIbHAsA pa60Ta

95

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3aIlus 3HAHU

Sknacc, Yuu.py,
ege.edu.ru, POIII




Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ pOoJib B Pa3BUTUHU

Sknacc, Yun.py,

% COBPEMEHHBIX HH)KEHEPHBIX U ege.edu.ru, POIII
KOMIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUM KaK

97 HAYKH U €€ pOJib B Pa3BUTUHU Sknacc, Yun.py,
COBPEMEHHBIX WHKEHEPHBIX U ege.edu.ru, POII
KOMIBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BUTHS CTEpEOMETPUH KaK

98 HayKU U €€ poJib B pa3BUTHHU SAxnacc, Yuun.py,
COBPEMEHHBIX HH)KEHEPHBIX U ege.edu.ru, POIII
KOMIIBIOTEPHBIX TEXHOJIOTUI
WcTopus pa3BUTHS CTEpEOMETPUH KaK

99 HAaYKH U €€ pOoJib B Pa3BUTUH Axnacc, Yuu.py,
COBPEMEHHBIX HH)KEHEPHBIX U ege.edu.ru, POIII
KOMIBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBuTHs CTEpEOMETPHUM KaK

100 HayKu U €€ poJib B Pa3BUTHHU SAxnacc, Yuu.py,
COBPEMEHHBIX HH)KECHEPHBIX U ege.edu.ru, POIII
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPHUH KaK

101 HAYKU U €€ pOoJib B Pa3BUTUHU Sxnace, Yuu.py,
COBPEMEHHBIX HHKEHEPHBIX U ege.edu.ru, POIII
KOMIIBIOTEPHBIX TEXHOJIOTHUIA
Hcropus pa3ButHs cTepeoMeTpUn Kak

102 HayKU U €€ poJib B Pa3BUTUHU Sknace, Yuu.py,

COBPCMCHHBIX MHXXCHCPHLBIX U
KOMIIBFOTCPHBIX TCXHOJIOT 5471

ege.edu.ru, POIII




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







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

I'eometpus, 10-11 knacc/ Atanacsa JI.C., byty3os B.®., U3narenscTBo

"IIpocBenienue"”

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Metoaudeckoe nocooue ais yuurtens C.M.Caaksin, byryzos B.®.
CamocrositenbHbie paboThl 1o reomerpun Muenckas M.A.,

CamocrosiTenbHble U KOHTpOIbHBIE padoThl Epmosa A.I1.,I"ono6oponasko B.B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Slknacc, Yuu.py, ege.edu.ru, POIII






