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HOACHUTEJIBHASA 3AIIMCKA

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

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

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

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

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

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

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

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

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

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

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW TI'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUl, WCCIICIOBAaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
POrpaMMBbl, pPACTpPEENIEHHBIM O ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBus nus  guddepeHnuanuu  00ydeHUs,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

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

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



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

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

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

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

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

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



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

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

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

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

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

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. B3aummuoe pacmosioxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTh. Pa3BépTka nunuHapa u KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO Tapajuienenurnena u ciaeactBuss u3 He€. O0bEM mpsMol u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipu3ma, BhucaHHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c



miockocThio. Kacanue mapa u cepsl miockoctbio. [loHATHE MHOrOrpaHHHKA,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mogodOus, romorteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IHHAPA
(mapayienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajuieibHble
OCHOBAHUIO U TIPOXOASAIIUE YepPe3 BEPILINHY), CEUCHHS I1apa, METOIbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBoOiCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpakeHus. [[BukeHuss U paBeHCTBO GUTyp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

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

2) naTpuoTH4YecKoe BOCIMTAHHE:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

4) 3cTeTHYECKOE BOCIIUTAHHUE:

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

5) pusnyeckoe BocmUTAHME:

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

6) TpyaoBoe BocniuTaHMe:

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



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

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

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

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

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

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

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

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

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

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

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

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

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

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

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

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3amad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOM 3a7a4u;

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

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

CoBMecTHas 1eSITEJIbHOCTD:

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

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

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

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

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

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

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

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

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

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

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUN CTEPEOMETPUUYECKUX 3a]1ay;

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

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTYyalluu, IPUMEHSATh U3YUCHHBIC MOHSITUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammaparta anreOpbl, pemarh MpaKTHYeCKHue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C I[WIMHAPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHSI TEJT BpAIllCHUS;

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

CBOOOJIHO OINEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMH Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

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

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

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIIEHHUE PACCTOSIHUKA OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATHh M300paXKCHUS] MHOTOTPAHHMKOB U TENl BpalICHHs TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEYEHUsI KOHYyca (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



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

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

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cPopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEJTUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1 2
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5 1
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 00oO11eHne U cucTeMaTH3anus 5 5
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 2




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1 1
CUCTEMaTH3aIus 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEeHue, 0600IICHNE 1 17 5
cUCcTeEMAaTU3alys 3SHaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 1




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUIIa U300paKEHNS HA PUCYHKE
IJI0CKOCTH, MapaJIeNbHbBIX MPSIMBIX (OTPE3KOB),
CepeINHBI OTPE3Ka

[TonsiTHS cTepeoMeTpHur: TOUKa, IpsMasi,
IUIOCKOCTB, MPOCTpaHcTBO. OCHOBHBIE MpaBUIIa
1300pakeHNs Ha PUCYHKE TIOCKOCTH,
napajuIebHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[MonsiTHs: IEpeceKaroIuecs MI0CKOCTH,
MIEPECEeKArOIINECs MPsMasi | IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHs: mepecekarouecs MIOCKOCTH,
nepeceKaroIuecs mpsimMasi ¥ MIoCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHEe TPOCTCHIINX
MPOCTPAHCTBEHHBIX (PUTYp, HECYIIIECTBYIOLTUX
00BEKTOB

MHOrorpaHHHKH, H300paXKEHHE MPOCTEHIINX
POCTPAHCTBEHHBIX (BHUTYp, HECYIIIECTBYIOIINX
00BEKTOB

AKCHOMEI CTCPCOMETPHUU U IICPBLIC CIICACTBUA
U3 HUX

AKCHOMEI CTCPCOMCTPHUU U IICPBLIC CIICACTBUA




U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CIICACTBHUS
n3 HuX. CrocoObl 3ajaHus TPSIMBIX H
IJIOCKOCTEH B mipocTpaHcTBe. O003HAYCHUS
MPSIMBIX U IJIOCKOCTEN

10

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHus moaydeHHbIX
IJIOCKOCTEN. PackpanmBaHye oCTPOEHHBIX
CEYECHMI pa3HbIMU LIBETaMU

11

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux péopa.
N3obpaxenune nepeceueHus moaTydeHHbIX
IJIOCKOCTEHN. PackpammBaHue moCTPOSHHBIX
CeueHUM pa3HbIMU I[BETAMU

12

N3obpaxenune ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux peéopa.
N300pakeHue nepecedeHus moTydeHHbBIX
TIocKocTel. PackpammBaHue OCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakeHue nepecedeHus moTydeHHbBIX
IUIOCKOCTeH. PackpammBaHue NOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

14

Meton ciaenoB A MOCTPOCHUSA Ce4YeHUI

15

Meton caenoB A NMOCTPOCHUA CEUYCHMH.

CBolicTBa nIepecedeHN MPSIMBIX U MJIOCKOCTEN




16

Merton cie0B 171 HOCTPOEHUS CEUCHU M.
CpolicTBa nepecedeHni MPSIMBIX U MJI0CKOCTEN

17

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHne BEIHOCHBIX
YEepTEXKEW U 3aIUCh IIaroB MOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YepTeKeH U 3aMKCh I1aroB MOCTPOSHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mno
TpéM Toukam Ha péOpax. Co3aaHNe BRIHOCHBIX
YEepTEKEH U 3alUCh IIaroB MOCTPOEHUS

20

[TocTpoenune ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YEepTEKEW U 3alKUCh IIAr0B MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [lomobue
TPEYroJbHUKOB

22

[ToBTopenue mnanumerpun: Teopema MeHnenas.
Pacyersl B ceueHUAX HA BHIHOCHBIX YEPTEKAX.
UcTopus pa3BuTHs INIaHUMETPUU U
CTepeoMeTpUn

23

KonTtponbHas padoTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzaumnuoe PacCIIOJIOKCHUC IIPSAMBIX B
MMPpOCTPaHCTBC. CerH_II/IBaIOH_II/ICCH MpsIMBbIC.
HpI/I3HaKI/I CKPCHINBAOIIHNXCA MTPAMBIX.
HapaJ'IJ'IeJ'ILHLIe MpsAMBIC B IPOCTPAHCTBC

25

TeopeMa 0 CYHIECTBOBAHUHN U CANHCTBCHHOCTH




IIPSIMOM NapaJIIEIbHOM JTaHHOM IIPSIMOW,
MIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaIlle Ha JaHHOUM npsMou. Jlemma o
MIEPECEUCHUH MapaIIEIbHbBIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapamrenpHOCTB TpeX NpsAMBIX. TeopeMa o TpEx
MapajuIeIbHbIX MPAMBIX. Teopema o
CKPELIUBAIOIIMNXCS MPSMBIX

27

[TapannensHoe npoektupoBanue. OCHOBHbBIE
CBOMCTBA MapaJIEIbHOTO MPOEKTUPOBAHUSI.
N3obpaxenue pa3Hbix GUryp B mapamieabHON
MPOEKIINU

28

[enTpanbsHas mpoekuus. YToi ¢
COHAIPAaBJICHHBIMUA CTOPOHAMHU. YTOJ MEXKIY
HPSIMBIMU

29

3amayu Ha IOKa3aTeIbLCTBO U UCCIIEI0BAHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSMBIX B
MPOCTPAHCTBE

30

[ToHsTHA: mMapaJyIeTbHOCTh NPSIMOM 1
IJIOCKOCTH B mpocTpaHcTse. [IpusHak
MapajuIeIbHOCTU MPSMON U TIOCKOCTH.
CBoiicTBa napaJyIeIbHOCTH NMPAMOUN U
IJI0CKOCTH

31

I'eomeTpuueckue 3a1a4y Ha BHIYHUCIICHUE U
JI0Ka3aTelbCTBO, CBA3AHHBIE C
NapaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

32

HOCTpOGHI/IC CCUCHUS, ITPOXOAAIICTO YCPE3
JAAaHHYIO MPAMYIO Ha YEPTCIKE U MapaJlJICJIIbHOTO




apyroi npsamou. Pacuér otHomeHuin

33

[MapannenbHas NpOeKIUs, IPUMEHEHUE JUTS
MOCTPOCHUS CeUeHHH KyOa U Mmapaiesenunesa.
CpoiicTBa napasuienenune1a u npu3Mbl

34

[TapannensHblie mnockoctu. Ipusnaku
NapajuIeIbHOCTU JBYX IJIOCKOCTEH

35

TeopemMa o0 mapajuIeIbBHOCTH U €JUHCTBEHHOCTH
IJIOCKOCTH, TPOXOJAIIEH YEPE3 TOUKY, HE
MPUHAJICKAILYIO TaHHOMW TIJIOCKOCTU U
CIIEJICTBUS U3 HEE

36

CBoiicTBa napaJIeNbHbIX INIOCKOCTEN: O
MapajIeIbHOCTH IIPSAMBIX IIEPECEYCHUS IIPU
MIEPECEUECHNH JIBYX NapAJIENbHBIX INIOCKOCTEN
TpeThel

37

CBoiicTBa mapaylIeIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEX]Ty MapayliebHbIMU
IJIOCKOCTSIMU; O MIEPECEUCHHUH MPSAMOM ¢ ABYMS
napajyuiebHBIMU IIOCKOCTSAMU

38

[ToBTopenue: Teopema [udaropa Ha miaockoctu

39

HOBTOpeHI/IeZ TPUTOHOMETPUS NIPAMOYT'OJIbHOTO
TPEYIrOoJIbHUKA

40

CBoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napaesenumnena

41

Brrunciaenue qiuH OTPE3KOB B KY6G 151
IpsAMOYT'OJIbHOM IapaJlJICIICTIUIICIC

42

IlepnieHIMKyYIAPHOCTD NMPSAMOI U IIOCKOCTH.
[Ipu3HaK nepneHaAuKyISpHOCTH MPSIMOU U




IIIIOCKOCTH

[lepneHUMKYIAPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
TUIOCKOCTH
Teopema o CymecTBOBaHHU U €JHHCTBEHHOCTH

44 IIPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U MEPICHINKYIIPHON K
TUIOCKOCTH

45 [TmockoCTH M MePIEHANKYIISIPHBIE UM TIPSIMBIE B
MHOTOTpaHHHKaX

46 [TmockocTH U MIEePIEHANKYIISIPHBIE UM TIPSIMBIC B
MHOTOTpaHHHKaX

47 [Neprienmukynsip u HaknoHHast. [Toctpoerne
NEePIEHANKYIAPA U3 TOUKU Ha MPSIMYIO

48 Ilepnennukyisap u HaxnoHHas. [loctpoenue
NEePIEHANKYIIAPA U3 TOUYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHauKyspax (mpsaMas u
oOpatHas)

50 Teopema o Tpéx nepnenaukyspax (mpsaMas u
oOpartHasi)

51 VYron Mexly CKpeIMBaOLUMUCS PSIMBIMU

59 ITouck neprneHaAnKyISspHBIX IPSAMBIX C
MIOMOIIIBIO NEPIIEHANKYIISPHBIX IIOCKOCTEN

53 OpTOroHanbHOE MPOEKTUPOBAHUE
IToctpoenue cedenuit kyda, IpU3MBI,

54 IIPaBUWJIBHOM MUPaMUbI C IIOMOIIBIO
OpPTOrOHAJILHOM MPOEKINH

55 IToctpoenue ceuenuii Kyda, IpU3MBI,




IIPAaBUJILHOM NIUPaMUIbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 IockocTy. [ImockocTn cuMMeTpuii B
MHOTOTpPaHHUKAX

57 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuiIbHBIE MHOTOTpAaHHUKU. Pacdyér
PaccTOSIHUN OT TOYKHU JI0 MJIOCKOCTH

59 [IpaBusIbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSIHUN OT TOYKHU JI0 MJIOCKOCTH
CriocoObl ONTYCTUTH MEPIEHIUKYISPDI:

60 CUMMETPHS, CABUT TOYKH T10 TTapaJIeTbHON
NpAMOM

61 CnBur no HenapasuieJIbHON TPSMOM, U3MEHEHHUE
paccTostHui
KonTtponsnas padora "B3zanmHoe

62 PacIoJIOKEHUE IPAMBIX U INIOCKOCTEH B
npocrpanctae"
IToBTOpEHME: YrOa MEKIy IPSIMBIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHSL B IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMa KOCHHYCOB

64 [ToBTOpEHUE: YrOa MEKIY CKPEIUBAOILIUMHUCS
IIPSIMBIMU B IIPOCTPAHCTBE

65 I'eoMeTprueckre METOIbI BEIYUCIEHUS yrila
MEXAY NPSIMBIMU B MHOTOTPAaHHUKAX

66 JIByrpanHblil yroj. CBOMCTBO JIMHENHBIX YIIIOB

JBYIPaHHOTO yria




67

[lepnenukynspHsie miockoctu. CBoiicTBa
B3aMMHO IEPIEHAUKYIIAPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH IUIOCKOCTEH;
TeopeMa O NPsAMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN MEPIIEHAUKYIISIPHBIX TPETHEH
IIJIOCKOCTH

69

[IpssmoyromnbpHBIN Napasuienenunesn; Kyo;
MU3MEPEHUS, CBOMCTBA IPSMOYTOJILHOTO
napajulesIenune1a

70

Teopema o AuaroHany NpsMOYTrOJIbHOTO
napajiesIenuIesia u ciaeICTBUE U3 Heé

71

CrepeomeTpuyeckre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM
NPSAMBIX U INIOCKOCTH

72

[ToBTOpEHUE: CKpeluBaroLuecs npsMble,
napajuieNibHble MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEH Ha

CKpCHIUMBAKOIHXCA MPAMBIX, PACCTOAHUC MCXKIY

CKpCHIUMBAOIIUMHUCA ITPAMBIMHA B IIPOCTBIX
CUTYyalluAX

74

PaccrosHue oT TOUKH J10 IIJIOCKOCTH,
PaCcCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHINBAOIMUMUCS ITPAMBIMU C IIOMOIIBIO
HepHeHHHKYHHpHOﬁ INJIOCKOCTH

76

TpéXrpaHHbIl yroj, HEpaBeHCTBA s
TpexrpaHHbIX yrioB. Teopema [Tudaropa,




TEOpPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAaHHOTO yIJIa

DneMeHTHl ChepUIECKO reOMETPHH:

77 1
reoJIe3NuecKie JTMHAN Ha 3emiie

78 KonTtposneHas padota "Yrisl u paccTosiHUS" 1

79 CucremaTtu3zanus 3HaHul "MHOTOTpaHHUK U €T0 1
3JIEMEHTHI"

80 [Inpamuia. Bunel nupamun. [IpaBunpHas 1
nupaMuaa

81 [Ipusma. IIpsamas u HaKJIOHHAS IPU3MBI. 1
[IpaBunpHas npusma

82 [IpssMoit mapainenenunes, NpsMoyroabHbIN 1
napajuiefnenumnes, Kyo

83 Brimykieie MHOTOTpanHuku. Teopema Diinepa 1
Brinyknsie MHOTOrpanHuky. Teopema Dinepa.

84 [IpaBusIbHBIC ¥ TIOTYTIPABUIIbHBIC 1
MHOTOI'PaHHUKHU

85 KontponbHas padora "MHororpaHHuKH" 1

86 ITonsiTue BeKTOpa Ha MIOCKOCTU U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuio mapaienenurnena 1

90 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1

o1 PaznoxeHnue BekTopa 1o 60a3zucy Tpéx BEKTOPOB, 1
He JISKAUIUX B OJHOM MI0CKOCTH

92 CkansipHO€ IIpon3BeIeHNE 1




Beluncienue yria Mexxay BEKTOpaMu B

93 1
POCTPAHCTBE
94 [IpocTeiimme 3amaum ¢ BEKTOpaMu 1
95 [IpocTeiimme 3amaum ¢ BEKTOpaMu 1
96 [IpocTeiimme 3agauu ¢ BEKTOpaMHu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O06o00menne u cucTeMaTru3aus 3HaHAK 1
99 O06o00menne u cucTeMaTru3aus 3HaHUK 1
100 | Hroroas KOHTpOJbHAs padoTa 1
101 | WroroBas KOHTpOJIbHAS paboTa 1
102 | OGoOmeHwe U cucTeMaTH3aus 3HAaHUI 1
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

Ne KosnunyectBo yacos DJIeKTPOHHbIE
B Mara uudposbie
n/m | Tema ypoka Konrpoiasbubie | IlpakTuyeckue
yp Bcero p p p p H3y4eHHusi | oOpa3oBaTe/ibHbIE
ThI ThI
pabo pabo pecypcsbl
1 [ToBTOopenue tems! "KoopauHarsl BekTopa Ha 1
MIJIOCKOCTH M B TIPOCTpaHCTBE"
5 [ToBTOpenue Temspl "CrasipHOE TPOU3BEICHNE 1
BEKTOpOB"
3 [ToBTOpeHue Tembl "BhIYucieHHE yriia MExXIy 1
BEKTOPAMH B IpOCTpaHCTBE"
4 [ToBTOpEenue Temsl "YpaBHEHNE TPSIMOIA, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMaJjlb, ypDABHEHUE 1
IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE IIIOCKOCTH, HOPMaJjlb, ypDABHEHUE 1
IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeitHbIe HEPaBEHCTBA, JTUHEUHOE 1
[IPOrpaMMHUpPOBAHUE
9 JIuHeitHbIe HEPaBEHCTBA, JTUHEUHOE 1
MIPOrpaMMHUpPOBAHUE
10 AHaIUTHYECKUE METObI pacy€Ta yria Mexmay 1
MPSIMBIMU B MHOTOI'PaHHUKAX
1 AHaIUTHYECKUE METObI pacuy€Ta yria Mexmay 1
IJIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 TUNIOCKOCTH 1

B KOOpAHWHATax




HaxoxneHue paccTosiHui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxosxienue paccTosiHUM OT TOUYKHU 70
IIJIOCKOCTH B TIPABUJIBHOM MUPaAMUJIC

15 KonTtponsHas pabora "AHamuTHuecKast
reoMerpus"

16 CeueHunss MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKH

17 CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHnss MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEMN

19 [TapannensHbIe TPSIMBIE U TIJIOCKOCTH:
napajuieNibHble CEYeHHS

20 [TapannenbHble psSMbIE U TIOCKOCTH: pacyET
OTHOILLIEHUN

21 [TapannenbHble MPSMBbIE U TIOCKOCTH: YTIIBI
MEXIY CKPEUIUBAIOLIIUMUCS TPIMBIMU
[lepnientuKynspHbIE MPSIMBbIE U TUIOCKOCTH:

99 CTaHJIapTHbIE Tapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHI
MHOTOTPaHHUKOB

93 [lepnieniuKkynspHbIE MPSIMBbIE U TUIOCKOCTH:
TeopeMa o0 TpexX NEepIeHIUKYIsIpax

24 [lepnenauKynsipHbIE TPSMBIE U MJIOCKOCTH:
BBIYHCIICHUS IJIMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: MIOUIAAN MHOTOYT'OJIbHUKOB,

(dbopMyIBI TS TTOIIAEH, cOOOpaskeHus




nooous

HOBTOpeHI/ICZ rmiomaan MHOTOYT'OJIbHUKOB,

26 (hopMyITBI TS TUTOIACH, COOOpasKeHUs
no100ust
[ToBTOpEHUE: MIIOIIA I MHOTOYT OJIbHUKOB,

27 (hopMyITBI TS TUTOIACH, COOOpasKeHUs
noaoous
[Inomany ce4eHU MHOTOTPaHHHUKOB:

28 TUTOIIAJIA TTIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
cooOpakeHUs TI0100uS
[Inomany cedeHMt MHOTOTPaHHUKOB:

29 TUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
cooOpakeHUs TI0100MS

30 Kontponbnas padota "[loBropenue:
MHOTOT'PAaHHUKH, CEYEHUS MHOTOTPaHHUKOB"

31 O6bEM Tema. O0BEM TPSIMOYTOJIBHOTO
napaiesienunea

39 3amaun 00 yaBOEHUH Ky0a, 0 KBajpaType Kyoa;
O TPUCEKIIUH yTia

33 CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO TapalIeIeuIe1a
[TpuknaaHbie 3a1auu, CBSI3aHHBIC C

34 BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO
napauiesienune1a

35 O0BEM npsMOi TIPU3MBI

36 CrepeomeTpHuecKHe 3a/1auu, CBsI3aHHbIE C
BbIUHCIIEHUEM 00BEMOB IPSIMOM MPU3MBI

37 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C 00BEMOM




IIPSIMOM IIPU3MBI

Brruucienue 00bEMOB TENI ¢ HOMOILBIO

38 onpenenénHoro uarerpana. O0bEM HaKIIOHHON
TIPU3MBI

39 Brranciienne 005EMOB TeIT C TOMOUIBIO
onpenenéHHoro uuTerpaiga. O0bEM MupaMu/ bl

40 ®opmyna o0béma nupamuabl. OTHOIIEHHE
00BEMOB NUpaMu ¢ OOLIUM YTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T ¢ OOIITUM yTIIOM

4 CrepeoMeTpriecKue 3a/1a4M, CBI3aHHBIC C
00bEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHveCcKue 3a/1a4M, CBI3aHHBIC C
00BbEMaMU TTMPAMHUTBI

m [Tpuknagasie 3agaun mo teme "OOBEMBI TEn",
CBSI3aHHbBIE C 00bEMOM HAKIIOHHOW MPHU3MBI

45 [Tpuknagaeie 3agauu mo teme "OOBEMBI TEN",
CBSI3aHHbBIE C 00BEMOM MHUPAMUJIBI

46 [Ipumenenne 00bEMOB. Beruncnenue
paccTosHUA 10 III0CKOCTH

47 Kountponsnas padora "O0bém
MHOTOrpaHHuKa"

48 Hunuaapudeckas MoBepXHOCTh, 0Opa3yroline
UWIMHAPUYECKON TOBEPXHOCTH

49 Hunuuap. [Ipsamoi KpyroBou HUIUHAD.
[Tnomaapr MOBEPXHOCTH UIHHIIPA

50 Konunueckas HOBepXHOCTh, 00pa3yroIiue

KOHHYECKOM MMOBCPXHOCTH. KOHYC




Ceuenue KOHycCa IUIOCKOCTBIO, TTAPAIJIEIbHON

>1 MJIOCKOCTH OCHOBaHMUS

52 Yceuénnslii konyc. M300pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTU KOHYCA

54 [Tnomaae 60KOBOM MOBEPXHOCTH U TOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuiecKue 3a1auu Ha

55 JI0Ka3aTelIbCTBO U BEIYUCIICHHE, IOCTPOCHUEM
CEYEHU MWINHAPA, KOHYCA
CrepeomeTpuyecKkue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHHUE, TIOCTPOCHUEM
CEUYEHU MWIMHAPA, KOHYCa

57 [Ipuknagabie 337291, CBSI3aHHBIC C ITUIHHIPOM

58 [Ipuknagabie 331291, CBI3aHHBIE C ITUIHHIPOM

59 Cdepa u map
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u chepsl mmockoctsro. Bua u
n300pakeHHE 1Iapa
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cepsl mmockoctsro. Bua u
n300paxKeHue mapa

62 VYpasuenue chepsl. [Inomans chepor u eé
yacTeu

63 Cummerpus cdepsl 1 mapa

64 CrepeoMeTpuueckue 3aa4uu Ha

A0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHBIC CO




cdepoii u mapom, IOCTPOSHUEM UX CEUCHUN
TUIOCKOCTBIO

CrepeomeTpuiecKue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BBIYUCIICHUE, CBI3aHHBIC CO

65 cdepoii U mapom, IOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO

66 [Tpuknanaeie 3a1a4m, cBsI3aHHBIC cO chepoil n
apom
[ToBTOpEHUE: OKPY)KHOCTH Ha TIIIOCKOCTH,

67 BBIYHCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
moaoous

68 Paznmunbie KOMOMHAIINY TEIT BpaIleHUs U
MHOTOTPaHHUKOB

69 3agaun o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"

70 3agaun o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"

71 KontponbHas padoTa "Tena 1 moBepXHOCTH
BpaiieHus"

7 O06béM muuHapa. Teopema 06 00bEMeE
MPSMOTO IUJIUHAPA

73 Brruncienue 005EMOB TENT ¢ HOMOIIBIO
onpenenéuHoro unrerpaita. O0bEM KoHyca

74 [Tnomaau 60KOBOM ¥ IMOJTHOM MOBEPXHOCTH
KOHyca

75 CrepeoMeTpHuecKre 3a/1a4u, CBI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIMIIMHpPA, KOHYCA

76 [Tpuknanusie 3anaun o Teme "OOBEMBI U




IJIOIAI TTIOBEpXHOCTEHN Ten"

7

O06BEM mapa u mapoBoro cexropa. Teopema
00 00Bvéme mapa. [Tnomane chepsl.
CrepeoMeTpHUeCcKUe 3a/1a4l, CBA3aHHbIE C
BBIYUCIICHUEM 00BEMOB 11apa, IapOBOTO
CErMEHTa U I1apOBOI0 CEKTOpa

78

[Tpuknagasie 3agaun no teme "OO0BEMBI TENI",
CBsI3aHHbBIE C 00BEMOM I1apa U IJIONIA/IbIO
cepnl. COOTHOIIIEHHS MEXKTY TUTOMIASIMU
MMOBEPXHOCTEH 1 00bEMaMU TIOIOOHBIX TEIl

79

[TomoOHBIE Tena B mpocTpaHcTBe. M3meHeHne
o0Bvéma npu noiodun. CrepeomeTpruyecKkue
3aa4yi, CBA3aHHBIC C BBIYUCICHUEM 00BEMOB
TeJl U IUIOIIAJIEH MOBEPXHOCTEN

80

Kontponbras padota "[1nomany moBepxHoCTH
1 00bEMBI KPYTIIBIX TEN"

81

JIBmwxeHust npoctpancTBa. OTOOpaKeHHSL.
JIBkeHus 1 paBeHCTBO (uryp. O0mme
CBOMCTBA JIBIKCHUHN

82

Bupl 1BukeHMit: apauieibHbIN IEPEHOC,
LIEHTpaJIbHasl CHMMETPHS, 3epKaJIbHAS
CUMMETpUS, TOBOPOT BOKPYT MPSAMOi

83

[IpeoOpazoBanus nomoous. Ipsmas u chepa
Diinepa

84

FGOMeTpI/I‘-ICCKI/IC 3aau¥ Ha IPUMCHCHUC
JABUIKCHUA

85

KonTtponsHas pabota "Bekropsl B
npocrpaHcTae”




86

O6o6maromiee moBropenue 11 nmoHsTuit u
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3Hanui: "llapamienbHocTh
MPSIMBIX U TIJIOCKOCTEHN B IpocTpaHCTBE"

87

Oo6o6miaromee moBropenue 11 moHsTHit u
MeTo/10B Kypca reomerpun 10-11 knaccos,
cUcCTeMaTu3alus 3HaHui: "BekTopsl B
npocrpaHcTae”

88

O6o6maromniee nopropenue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cucTeMaTru3anus 3HaHui: "BekTopsl B
MIPOCTpaHCTBE"

89

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOTOrpaHHuKa"

90

O6o6matomee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucteMaruzanus 3HaHui: "O0beM
MHOTOrpaHHukKa"

91

O6o6maromee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ihnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

92

O6o6maromee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucremMaTtu3anus 3Hanui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPyTrJIbIX Ten"

93

Hroropas KOHTPOJIbHasA pa60Ta




94

Hrorosas koHTpoJibHas paboTa

95

[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIUS
3HAHU

96

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

97

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

98

Hcropus pasBUTHS CTEPEOMETPHUH KaK HAYKU U
€€ pOJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK HAYKU U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

100

WcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U
eé POJIib B Pa3BUTHH COBPEMCHHBIX
HHXCHCPHBIX U KOMIIbFOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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