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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpus sBIsIeTCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECIEYHMBAeT BO3MOXHOCTb W3YUYECHHS JUCHUIUIUH
€CTCCTBEHHO-HAYYHOW HAIPaBIECHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoMbKy JOTHYECKOE MBITUICHHE, (DOPMUPYEMOE MPU U3YUCHUH 00YIAFOIITMHCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DU3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCsl MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeAMEeTHOH oOsacth «MartemaTuka U
nH(POpMAaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TITyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUH, CIIeU(UIHBIX TEOMETPHH,
1 HEOOXOIUMBIX JIJISl YCTICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[IpuopuTeTHRIMU 3aja4yaMy Kypca TEOMETpPHH Ha YriayOJ€HHOM YpOBHE,
PACHIUPSIOIINMH U YCHIMBAIOIINMEU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIipeHue MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUH C OKPYKAIOIUM MHUPOM;

dbopMupoBaHuEe MPEICTABICHUS O NPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIINX MAaTeMATHYCCKUX MOJCIAX, IMO3BOJISIIONINX OMNHUCHIBATH U H3ydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pas3aeity
«CrtepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH MOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMEHHE HX NMPUMEHSATh, YMEHHS JIOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHHIC CITIOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHUS paclio3HaBaTh HA YEPTEKaxX, MOJACISIX U B peaJTbHOM
MHpE MHOTOTPaHHHUKH M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJIENIN;

dbopMupoBaHHUE TMOHUMAHHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHHE IMOHUMAHUS POIM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHue yMEHHS BJIaJACTh METOJAAMH JIOKA3aTEIbCTB M aJITOPHUTMOB
pelieHus, yMEHUS UX IPUMCHSITh, IIPOBOIUTH JOKA3aTSIbHBIC PACCYKICHHS B X0/
pEeIIeHUs CTEPEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  TIPH



000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKIACHUN U POJIM aKCHOMATHKH B TIPOBEICHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMCHHH, KpUTHYHOCTH MBIIUJICHUS, HHTEpeca K U3YYCHHIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusoTcsa:  «[IpsiMble W IJIOCKOCTH B MPOCTPAHCTBE»,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMHA IT'€OMETPUN Ha yTiyOJaEéHHOM ypoBHE oOydueHus B 10—
11 xmaccax, OTHOCHTCSI KO BCEM COJEp)KAaTEeIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IpOrpaMMbl, pacrlpene’aéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCAaM O0yJaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSTUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00Y4aIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus nans  guddepeHnmanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnieurBas IMPEEMCTBEHHOCTb MEXTY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

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



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUA U3 HUX.

B3anMHOE pacnonokeHue MpsMBIX B MPOCTPAHCTBE: NEPECEKAIOLIUECS,
napajuiejbHble U CKpelluBaromuecs mnpsiMble. [IpU3HAKKM CKpEUIMBAIOIINXCS
npsiMbIX. [lapanienbsHOCTh OPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICTBHOCTh TPEX NPAMBIX, NapPaICIbHOCTD NPSIMOM
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: NmapaijieabHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitme
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMbIE MApaUIeNbHbIE W NEPHEHIUKYJAPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPIICHAUKYJIISIPHOU IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUsS GUTYPHI HA TIIOCKOCTh. [leprneHnuKyIspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEM. TeopeMa o TpEx
NEPHEHIUKYISAPaX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YTJIbIL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe] U ero cBorMcTBa. Kparuaitimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema ITudaropa. Ilupamuaa: n-yrosnbHas nupamujia, IpaBuibHAs U yCEUEHHAs
nupamunbl. CBoiicTBa péObep u OOKOBBIX TpaHel MNPaBWIBHOW MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAa U IPaBUIIbHBIN TeTpasap, KyO. [IpeacTaBinenue
O IPaBUJIBHBIX MHOT'OTPAHHUKAX: OKTA3AP, NOAEKAd AP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPHU3MBI,
IJIOLIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJIbI, TEOpeEMa O
IJIOIIAM YCEYEHHOU IMPaMUBL.

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

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsAaTHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE

BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[loHsTHS: UWIMHIApPUYECKAss TOBEPXHOCTh, KOHWYECKas TMOBEPXHOCTD,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WIMHP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnionoxkenue cheps
U IJIOCKOCTH, KacaTejabHas IUIOCKOCTh K cdepe. M300pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl 1 mapa.

O6béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, MIJIMHIPA, TUPaMHUIbl U KoHyca. O0BEM mapa u MapoBOTro
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWIMHAP, OMHCAaHHAs OKoJo mnwiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHON B MHOTOTPAHHUK WM TEIO
BpAIICHMS.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeobpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUCHUS IIHMHPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIIUE Yepe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIeJI0B, METOJI BHYTPEHHETO MPOSKTHUPOBAHUS, METOJ TepeHoca
CEKyLIEHN MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexTtopsl B mpocTpancTBe. Onepaniuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTrO yMHOXEHMs. [IpsiMmoyrosnbHas cucrema
KooOpaMHAT B mpocTpaHcTBe. KoopaumHaTel BekTopa. PasnmokeHue BekTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ IIPU PEIICHUU TEOMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWXKEHWI: TapaUielbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditnnepa.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  of0miectBa  (BBIOOpBI,  OMNpPOCHI U JIPyroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH poccUiickoro Hapozaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTEeMaTH4YeCKWE 3HAHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3Ko0JI0OTNYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWM MJig penieHus 3a7ad B 00J1acTH
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTHUKU, TOHUMaHHE MaTeMaTHIECKON
HAyKU Kak c(hepbl 4eI0BEUECKOM NeSITENLHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KakK MCCIIEIO0BATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SBJICHUs, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX
W THUCbMEHHBIX TEKCTaxX, JlaBaTh MOSICHEHUA II0 XOJYy PpElICHHUs 3aJayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIICHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHUSIMH APYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHHS 3a/add, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS ¢ Yy4E€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, aJITOPUTM PCIIEHUS 33aJ1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IO3HABAaTCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpollecca W pe3yibTara perieHHs
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa IEIH U YCIOBHIM, OOBSCHATH PUIHHBI
JTOCTKEHUST WM HEJIOCTYKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl MpU pEIIeHWH YYeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (00CYXaeHUs, 0OOMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmuMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

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

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTRBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MNPSIMOA U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJIHO ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOJIHITh U300pakeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3IUYHBIMH METOJIAMH, BBITIOIHITH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHUMMETPUU (PUTYPBI;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHMYECKHUX OTHOLICHHUW U
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKHUX 3a/1aY;

e WU3BJEKaTh, MNPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

e IMPUMEHATH [OJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTb W
AHAIM3UPOBATH PEAJbHBbIE CUTYallUW, IPUMEHSATHh W3yYEHHBIE IMOHATHUS B
nopolecce IOHCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHpPOBaHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T'€OMETPUUECKUX BEJIMYNH;

e UMETh MpPEACTAaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIaMU BpaIlECHUS: UIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAICHUS;

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

CBOOOJTHO OINEPUPOBATH MOHATUIAMH, CBS3aHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUYECKHUE 3a/1a4d Ha BBIYMCIICHUE YTIIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKHU JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300paKEHHS] MHOTOTPAHHUKOB M TEJI BpalllEHUs MpuU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlIECHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPNEHANKYISIPHO OCH), CEYEHUsI KOHYyca (mapaiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoOMeTpUYecKre (HaKThl ISl PEUICHHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIECKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, NPUMEHATb H3YUYCHHBIC TIOHATHA,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MPAKTUYECKUE 3aJauyM, CBA3AHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

BBeneHne B crepeoMeTpHIo

B3anMHOe€ pacnoiokeHue npsiMbIX B
MIPOCTPAHCTBE

[TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

[lepnieHIUKyYIAPHOCTD MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

VYTriasl U pacCTOSIHUS
MHororpaHHUKu
BexTopsl B mpocTpaHcTBe

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunyecTBo yacoB

Bcero

23

25

16

12

102

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

1 AHanuTndeckas reoMeTpus

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTH3allns 3HAHUI

3 O0BEM MHOTOTpaHHUKA
Tena Bpamenus

[Tmomaa MoBEpXHOCTH U 0OBEMBI
KpPYTJIBIX TEJ

6 JIBrokeHUst

[ToBTOpEeHuUe, 0600IICHNE 1
cUCcTeMAaTu3alys 3HaHUuI

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

KoandecTBO 9acoB

Bcero

15

15

17
24

17

102

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie

Tema ypoka Konrpoabsubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTeibHbIE

padoThl padoThI pecypest

OcHoBHbIE IpaBUIIa U300paKEHUS HA
1 PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 MpaBuiia N300paKEHUsI HA PUCYHKE 1
IJIOCKOCTH, MapajieIbHbBIX MPSMBIX
(0Tpe3KkoB), cepeIuHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
3 nepeceKaroIuecs npsimasi ¥ mioCKOCTh; 1
MOJIYIPOCTPAHCTBO

IlonsTHs: MnePeCCKaromuecs miIoCKOCTH,
4 InepeCCKarmurecs npsamMas U MmiI0OCKOCTb, 1
MOJIYIIPOCTPAaHCTBO

MHoOrorpaHHHUKH, U300paKeHHE

5 MIPOCTEUIINX IPOCTPAHCTBEHHBIX UTYP, 1
HECYIIECTBYIOIIHUX 00BEKTOB
MHororpaHHUKH, U300pakeHne

6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIIUX 00BEKTOB



10

11

12

13

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHus TPSAMBIX U TIJIOCKOCTEH

N300paxkenue ceueHnit nupamupl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOAT Uepes3 X
pé6pa. N3o0paxeHne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3HBIMU IIBETaAMU

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TTPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamBanue mocTpOSHHBIX CEUYCHHUN
pa3HBIMU IIBETaAMHU

N300pakeHnue ceueHuil mupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpammBane moCcTpOEHHBIX CEUSHHI
pa3HBIMU I[BETaAMHU

N3o0paxkenue ceueHnit mupamMupl, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOIST Yepe3 Ux
pebpa. M3o0paxkeHne nepeceyeHus
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15

16

17

18

19

20

IIOJY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUN
Pa3HbIMU LIBETAMHU

Meron cieoB AJis IOCTPOCHUS CEUEHUN
Meroz cie10B AJisd IOCTPOCHUS CEUEHUN.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTER

Meron cie1oB AJisd IOCTPOCHUS CEUEHUH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIKCh I1aroB
MOCTPOCHHUS

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEW U 3aKUCh 111aroB
MIOCTPOEHUS

ITocTpoenue ceuenuil B nmupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh IIAr0B
IIOCTPOEHUS
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22

23

24

25

26

27

[ToBTOopenue nmnanumerpun: Teopema o
MPONOPIHOHABHBIX 0Tpe3kax. [lomodue
TPEYrOJIbHUKOB

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexkax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

KourponbHas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBarOnuxcs
npsMbIxX. [lapannensHble TpsMble B
IIPOCTPAHCTBE

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOAAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAaHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

[TapannensHOCTH TpexX NpsIMBIX. Teopema
0 TpEX mapasuieIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

[TapannenbsHOE IPOEKTUPOBAHUE.
OcHoOBHBIE CBOMCTBA MAapAJIIEIBLHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napasienbHONH IPOEKIIUU
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29

30

31

32

33

34

35

[enTpanbHas mpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJ'IO)KeHI/IeM pr[MI)IX B
MPOCTPAHCTBE

[TonATHA: mapaIeNbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa NapaJIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

FeOMeTpI/I'-IeCKI/Ie 3aa4i Ha BBIYUCIICHUEC
U JI0Ka3aTelIbCTBO, CBSI3aHHbBIE C
MapaieNbHOCTBIO MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajyIeIbHOIO APYrou npsiMoil. Pacuér
OTHOLLEHUN

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEH

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[ﬁIH.ICfI 4yepe3 TOYKY, HC
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37

38

39

40

41

42

43

MPUHAJICKALLYIO TAHHOM NJIOCKOCTU U
CIIEICTBUS U3 HEE

CpoiicTBa napauieabHbIX IJIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECeUeHuUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEMN TPEThen

CpoiicTBa napasuieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MepeceyeHr  NpsMoii ¢
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMUA

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiefienunea

Boruncnenue aauH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM Hapajuiesienure e

[lepnieH TUKyIAPHOCTD MPSMOM U
mwiockoctu. [Ipusznak
MEPIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

IlepnieHIUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIAPHOCTHU NPSMOH U
IIJIOCKOCTH
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45

46

47

48

49

50

51

52

53

54

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHANKYIISIPHOM K TJIOCKOCTH

[InockocTy M NEpIEHAUKYISPHBIE UM
MIpsIMBIE B MHOTOI'PAaHHHMKAX

[InockocTy M NEpIEeHINKYISPHBIE UM
MIpsIMBIE B MHOTOI'PAaHHHUKAX

[lepneHuKyIsip ¥ HAKJIOHHASL.
[TocTpoenue nepneHuKynspa u3 TOUKu
Ha MPSMYIO

[lepneHuKynsip ¥ HaKJIOHHAS.
[TocTpoenue neprneHIUKyIsIpa U3 TOUKU
Ha MPSMYIO

Teopema o TpEX nepneHANKYIIpax
(mpsimast u oOpaTHas)

Teopema o TpEX nepneHANKYIApax
(npsimast u oOpaTHast)

VYTros1 MeX 1y CKpEeUIMBAOIINMUCS
MPSMBIMU

[Tonck neprneHIuKyIsIpHbIX IPSIMBIX C
MIOMOIIBIO NEPHEHAUKYIISPHBIX
ILIOCKOCTEN

OpToroHanbHO€ IPOEKTUPOBAHNE
ITocTpoenue ceuenuii kyda, IpU3MBI,
IIPaBUJIBHON IUPaMUBbI C IIOMOILBIO
OPTOTOHAJIBHOM MPOEKINH
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56

57

58

59

60

61

62

63

64

[TocTtpoenue ceuenuii Kyoa, IpU3MBI,
IIPAaBUJILHOM NTUPaMUBI C IOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. [InockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

[IpaBuibHBIE MHOTOTPAaHHUKHU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

CriocoObl OITyCTUTH HEPIIEHINKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

CnBur no HemnapasuieJbHON IPSMOH,
W3MEHEHHE PACCTOSHUIMA

KonTtponbHas padota "B3zanmuoe
Pacroio’KeHue MPSAMBIX U MIOCKOCTEH B
npocrpanctae"

[ToBTOpEHUE: yroy Mex 1y IpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETpPHUS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE
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66

67

68

69

70

71

72

73

I'eomeTprueckure METO bl BBIUYUCICHUS
yrila MeX1y NPsIMBIMHU B
MHOT'OTPaHHUKAX

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IIepECEUYECHMS ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepEeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienuneaa

Teopema 0 quaroHay MPSIMOYTOJILHOTO
napauiesienuIeia U CIeICTBUE U3 Hed

CTepeOMeTpI/ILIeCKI/Ie " IPUKJIAaAHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IIJIOCKOCTH

HOBTOpeHI/ICZ CKPCIIUBAOIIHUCCA
IIPpsAMBIC, ITapaJJICIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

Hapa nmapaJllICJIbHBIX ILIOCKOCTEH Ha
CKPCHIMBAIOIHUXCA TPAMBIX, PAaCCTOAHUC
MCKAY CKPCUINBAOIIUMUCS IPAMBIMU B
MPOCTBIX CUTYalIUAX
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76

77

78

79

80

81

82

83

84

85

PaccrosiHuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

Brruncnenue paccTosHuM MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

TpéXrpanHblid yroji, HEpaBeHCTBA JJIs
TpeXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXIPAHHOTO yrila
OnemMeHTHl chepuyecKoil reOMEeTpHH:
re0Ie3NYECKUE JINHUU Ha 3eMIIe

KonTtponbHas padota "Y1l u
paccrosiHus"

CucreMaTusaius 3HaHUU
"MHOTOrpaHHUK U €ro JIEMEHTHI"
[Tupamuna. Buasl nupamun. [IpaBunbnas
nupamua

[Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

IIpsimoit mapanmenenunen,
MPSIMOYTOJIBHBIN NapasuieNenune, Kyo
Brinykieie MHOrorpanHuku. Teopema
DOiinepa

Brinykneie MHOrorpanHuku. Teopema
Otinepa. IIpaBuibHBIE N
MOJTYITPaBUIIbHBIE MHOTOTPAHHUKHU

KonTtposnpHas padota "MHOrorpanHuku"



Ilonstue BCKTOpPA HaA IMJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 PazHocTh BEKTOPOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxxenne Bekropa 1mo 0azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
IJIOCKOCTH
92 CkansipHO€ ITPOU3BE/ICHUE 1
93 Berarcnenue yriia Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 OO6o01eHre U cucTeMaTru3amys 3HaHUH 1
99 O06o01eHre U cucTeMaTru3amys 3HaHUH 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hrtoropas koHTpoOJIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KVIACC

Ne
n/n

10

11

Tema ypoka

[ToBTopenue tems! "KoopauHatsl
BEKTOPA HA IIJIOCKOCTH U B
npocrpaHcTae”

[ToBTOpenue temsl "CkansipHoe
MIPOU3BEICHUE BEKTOPOB"
[ToBTOpeHue Temel "Beruncnenue yria
MEXIYy BEKTOpaMH B TPOCTPAHCTBE"
[ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON,
MPOXOSIIEH Yepe3 1BE TOUKH"
YpaBHEHHE MIOCKOCTH, HOpMaJlb,
yYpaBHEHUE IJIOCKOCTH B OTpE3Kax
VYpaBHEHHE ILIOCKOCTH, HOPMAJIb,
yYpaBHEHUE IJIIOCKOCTH B OTpE3Kax
BekropHoe npousBeneHue

JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE
[IPOrpaMMUPOBAHUE

JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE
MIPOrpaMMUPOBAHUE

AHanuTHYECKHE METOBI pacuéTa yria
MEXKy PSMBIMA B MHOTOTpaHHUKAX

AHanuTHYeCKHue METOObI pacqéTa yria
MCKIY IJIIOCKOCTSAMH B MHOTOTI'PaAaHHUKAX

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl
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13

14

15

16

17

18

19

20

21

22

dopmysia pacCTOSIHUSA OT TOUKHU JI0
IJIOCKOCTH B KOOPJIMHATAX

HaxosxieHne paccTosiHUM OT TOYKHU 10
IUIOCKOCTHU B KyOe

HaxosxieHne pacCcTosiHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOM NMMUPAMHUJIE

KontponbHas pabota "Ananutuyeckas
reoMerpus"

CeuecHus MHOT'OI'paHHUKOB!:
CTaHJAAPTHBIC MHOTOT'PAHHHUKHU

CequI/Iﬂ MHOFOFpaHHI/IKOB: METOL
CIIEIIOB

CeyeHust MHOTOI'PaHHUKOB:
CTaHJapPTHbIE TUIOCKOCTH, IEPECEUCHUS
MPSAMBIX U IIOCKOCTEHN

[TapannenpHble NPsSIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHHS

[TapannenpHblie NPsSMBbIE U TIOCKOCTH:
pacuét OTHOIICHUN

HapannenLHLIe IIpsAMBIC U IINIOCKOCTHU:
YIJIbI MEXKAY CKPCIINBAOIIIUMUCS
IIpAMBIMHA

[lepnieniuKynsapHbIE MIPSMBIC U
TJIOCKOCTHU: CTaHAPTHBIE Maphl
MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB



23

24

25

26

27

28

29

30

31

32

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax
[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IJIUH B
MHOT'OTPaHHUKAX

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

[ToBTOpEenue: momaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJIOTA IeH, COOOpaKEeHHS O 100Us

[ToBTOpEeHue: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IIAIeH, COOOpaKEHHMS IO 100Us

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

[Tnomaau cedyeHnit MHOTOTPaHHUKOB:
IJIOLIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaxKeHus moao0us
KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasieNnenuneaa

3amaun 06 yaBoeHUU Ky0a, o
KBaJIpaType Ky0a; 0 TPUCEKIUH yTia
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34

35

36

37

38

39

40

41

42

43

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesienunesaa

OO6BEM MpsAMOI TPU3MBI

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOI
MIPU3MBI

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

Boruncnenue 00bEMOB Tl ¢ TOMOUIBbIO
onpenenéHHoro uurerpana. OobpEmM
HAaKJIOHHOM MPU3MBI

Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uarerpana. OobpEmM
MAPaMU/IBI

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
00LIUM YTrIIOM

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
o0IIMM yriom

CrepeoMeTpuueckue 3a/1a4M, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI
CrepeoMeTpuueckue 3a1au, CBI3aHHbIE
¢ 00bEMaMH MUPAMUIBI
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45

46

47

48

49

50

51

52

53

54

55

[Mpuknanaeie 3anaun mo Teme "OOBEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM HAKIOHHOH
MIPU3MBI

[Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHPAMUJIBI

[Ipumenenne 06bEMOB. Brruncienue
PacCTOSAHUA 10 INIOCKOCTH

Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"

HunuHaaprdeckas TOBEPXHOCTb,
00pa3yromnue MUINHIPUIECKON
MTOBEPXHOCTH

Huwmuaap. [psmoit kpyroBoil UAUHID.
[Tnomaas MOBEpXHOCTH LMIMHIIPA
Konunueckas noBepxHOCTh, 00pasyroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

Ceuenue KOHYCa IINIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTH OCHOBAHUA

VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

[Tmomaabs 60KOBOY OBEPXHOCTH H
MIOJIHOW NMOBEPXHOCTU KOHYCa

[Tmomaabs 60KOBOY OBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

CrepeoMeTpHrueckue 3a1auu Ha
JIOKa3aTeNIbCTBO U BBIYMCIICHUE,
MIOCTPOEHUEM CEYEHMH LIUIMHPA,
KOHYyca
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57

58

59

60

61

62

63

64

65

66

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

HpI/IKJIaI[HI)IC 3aJa44, CBA3aHHBIC C
MUJINHAPOM

HpI/IKHaI[HI)Ie 3a4a4yu, CBA3aHHBIC C
MUJIUHAPOM

Cdepa u map

[epeceuenwue cheprl 1 mapa ¢

miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

[epeceuenwue cheprl 1 mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxeHune mapa

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacrei

Cummetpus cdepsl 1 mapa

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEpOi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

[TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom



67

68

69

70

71

72

73

74

75

76

77

[ToBTOpEHUE: OKPY)KHOCTH Ha
IUIOCKOCTH, BBIYHUCIICHHUS B OKPYKHOCTH,
CTaHJApTHBIE TIOA00HS

Pazauunsie KOM6I/IH8.HI/II/I TCJI BpallCHUA
1 MHOT'OI'PaHHHUKOB

3anaun o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

3anaun o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

KounTponbnas pabora "Tena u
ITOBEPXHOCTH BpanieHus"

O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO IAJTMHIPA

Brranciienne 00bEMOB TEIT € TOMOIIBEO
onpenenéHHoro uuTerpana. OobpEmM
KOHYca

ITmomany OOKOBOH U ITOJIHOK
MMOBEPXHOCTH KOHYCa

CrepeomeTpuuecKHe 3a/1auu, CBSI3aHHbIE
C BBIYMCIICHHEM 00BbEMOB LIMIIMH/PA,
KOHYca

[Tpuknagaeie 3anaun o Teme "OO0bEMBI
Y TUIONIAM TTOBEpXHOCTEH Ten"

OO0BEM 11apa U MAapoOBOTrO CEKTOPA.

Teopema 06 06béme 1apa. [lnomans
cdepol. CTepeoMeTpruyecKue 3a1auu,
CBsI3aHHBIE C BBIUYHUCIIEHHEM 00HEMOB
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1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

[Ipuknagaeie 3agaun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cheprbl. COOTHOIICHUS
MEXTy TUTOIIASIMH TTOBEPXHOCTEH H
00bEMaMu IOJIOOHBIX TEI

[Tono0OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUecKHe 3a/Iaud, CBSI3aHHbBIC
C BBIYHCIICHHEM 00BEMOB TEIN U
IIJIOIIAJIEN TOBEPXHOCTEN

KounTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢duryp. O6mue cBOMCTBA ABMKEHUN

Bupl n1BukeHMid: apamiebHbII
MIEPEHOC, [ICHTPaJIbHAs CUMMETPUS,
3epKajibHasi CAMMETPHS, IOBOPOT
BOKpPYT NPAMOM

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

I'eomerpuueckue 3a1aun Ha
MIPUMEHEHHE JIBUKCHHUS

KonTtponsHas padota "Bekrops! B
npocTpaHcTae”
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Ob6o6maromee moroperue 11 nmousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJ1aCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

O6o6mmaromniee noproperue 11 nonsituit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops!l B mpocTpancTse"

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUI:
"OO6BeM MHOTOTpaHHUKA"

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"O6beM MHOTOrpaHHUKA"

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[nomaayu moBEpXHOCTH U 0OOBEMBI
KpYIJIbIX TeN"

Ob6o6maromiee noproperue 11 noHsTuit
U MeTo/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
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"[1nomaan mMOBEpXHOCTH U 0OBEMBI
KpyIJbIX Ten"

Wrorosas koHTposbHas paboTa
Wrorosas koHTposbHas paboTa

[ToBTOpEHue, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH



COBPEMCHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBuTHs CTEPEOMETPUM KaK
HAayKU U €€ poJib B Pa3BUTUHU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME






