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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUWe,  (GopMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU JTOKA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  00ecredYeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(opMupoBaHUE NPEICTABIECHUS 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  yMEeHHMs ~ BJaJ€Th  OCHOBHBIMU  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HaXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHuEe yMEHHUS BIAJETh METOAAMH J0KAa3aTeIbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IMpHU



000CHOBaHMHM MAaTEMaTHICCKUX YTBEPKICHUN U POJIM aKCHOMATHKH B ITPOBEACHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

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

dbopmupoBanue (HYHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M  3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH 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 COZCpPKAaTEIbHBIM JUHUSIM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTpPENENIEHHBIM IO TrojJaM OOy4YeHHUs, 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 TPUHIIAIIA TPEEeMCTBEHHOCTH, & 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 ychmoBuss nus guddepeHnuanuu  oOydeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccuun, obecreunBas MPEEMCTBEHHOCTh MEXTY
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).



COAEPXAHUE OBYUEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NpsMbIX B IMPOCTPAHCTBE: IepeceKarouuecs,
napajulesibHble M CKpeluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPSIMBIX, NapaUICIbHOCTh MPSIMOM
u 1ockoctu. [lapamnensHoe M UEHTpalIbHOE MPOEKTUPOBAHME, H300pa)KeHHUe
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHupoBaHus. M3o0pakeHue
¢uryp B mapajuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy TPSMBIMU B MpocTpaHCcTBe. [lapanienbHOCTh MIOCKOCTEH: mapaieabHbie
IUIOCKOCTH, CBOICTBa napajieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUI.

[leprieHAMKYIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IOPOCTPAHCTBE, MpsSIMbIE TMapajljielibHble U MEPIEeHIUKYJIApPHbIE K IUIOCKOCTH,
OpU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TpoeKmuss  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasl M MOJHAsA MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas nupamuibl. CBoiicTBa péOep U OOKOBBIX TpaHe
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCA3IP.

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 MOBEPXHOCTH M IMOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

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

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM.  [IpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs MMOBEPXHOCTh, KOHHYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha MiockocTu. Pa3BépTka munuHapa u kKonyca. Cummetpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u I1apoBOTO
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhmcaHHas B
MWINHAP, OMHCAaHHAs OKoJo unwiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEIro MPOEKTUPOBAHHUS, METOJI MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopauHatsl BekTopa. Pasznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajbHas CUMMETpPHUs, MOBOPOT BOKPYT IMPSIMOIl.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHUe
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH poccUiicKoro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3uyHbIX BUJAOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTEeMaTHYeCKWE 3HAHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHasi pU3HUecKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWU MJig pelieHus 3a7ad B 00J1acTH
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKW, I[MOHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO U HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHHH, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
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(GOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE 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, JlaBaTh IOSCHEHHS IO XOMY pElIeHUs 3aJ1auu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUS, COTOCTABISATh CBOM CYXKJICHHUS C CYXICHUSIMH APYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jIWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIEPHUMEHTA, UCCIEIOBAHUA,
MIPOCKTa, CAaMOCTOSITEIILHO BBIOMpATh (OpMAT BBICTYIUICHHS € Yy4ETOM 3ajad
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
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TpoIlecca W pPe3ysibTaTa PEIICHHS
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 PE3yJIbTaTa IIEJIU U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
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 TPYNIOBHIX (opmax paboThl (00CYXaeHUs, 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 B3aUMOJECHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKICHUH;

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

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

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMOU U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
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 METOJIAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

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

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

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

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

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

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

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

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

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

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

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

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

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

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

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



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

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

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

IPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-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  CcHOpMyITUpPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JdTamax pa3BUTUS TCOMETPUH Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KonuecTBO Yacos
HauMeHoBaHMe pa3iesioB 4 TeM
n/ Kourtponbubie | Ilpakruueckue
NMPOrpaMMbl Bcero
n padoThbI padoThI
1 BBenenne B ctepeoMeTpuio 23 1 0
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 0 0
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 1 0
MPOCTPAHCTBE
4 [lepneHMKYISIPHOCTD NMPSAMBIX U IUNIOCKOCTEN B o5 1 0
IIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12 0
3 [ToBTOpEeHue, 0000LIIeHNEe 1 CUCTEMAaTU3ALHS 5 5 0
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0




11 KVIACC

Ne Koun4yecTBo yacos
n/ HaumeHnoBaHue pa3/iejioB U TeM NPOrPaMMBbI B KoHTpoJbHbIE IMpakTuYecKue
n cero padoThI padoThI
1 AHanmuTHUYECKasi TEOMETPHUS 15 1 0
9 HOBTOPGHI/IG, 0000111eHe U CUCTEMATH3aLIHS 15 1 0
3HAHHUH
3 O06bEM MHOTOTpAaHHHUKA 17 1 0
4 Tena Bpaiienus 24 1 0
5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX Tell 1 0
6 JIBIOKEHHS 5 1 0
7 HOBTOPGHI/IG, 0000I11IeHE U CUCTEMATH3AIINS 17 5 0
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




INOYPOYHOE IIVIAHUPOBAHME
10 «A», 10 «b» KJIACC

KosnunvecTBO 4acos
Ne Koutpo | Ilpakru |ata
Tema ypoka
n/m Bcero | JbHbBIE yeckue | M3y4YeHHs
padorbl | padOTLI

1 OcHOBHBIE MpaBUIIa H300paKEHUS HA PUCYHKE MJIOCKOCTH, 1 0 0 01.09
napajuieIbHBIX MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka '
[ToHSTHS CTEPEOMETPUU: TOUKA, MPsAMas, IIIOCKOCTh,

5 npocTpancTBO. OCHOBHBIE TIPaBHIIa U300paKeHHs Ha 1 0 0 01.09
PHUCYHKE TUIOCKOCTH, MapaJljIeIbHBIX PSIMBIX (OTPE3KOB), '
CEpeIUHbI OTpE3Ka

3 [TonsTus: mepecekaromuecs MmI0CKOCTH, MepeceKaronnecs 1 0 0 05.09
npsiMasi ¥ TWIOCKOCTh; MOJIYIIPOCTPAHCTBO '

4 [TonsiTus: IepeceKaromuecs MmI0CKOCTH, MePeceKaronuecs 1 0 0 08.09
npsiMasi ¥ TWIOCKOCTh; TTOJIYIIPOCTPAHCTBO

5 MHororpaHHUKH, U300pakeHNEe MTPOCTEHIITIX 1 0 0 08.09
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMHNX O0BEKTOB '

5 MHororpaHHukH, U300pakeHUue MPOCTEHIINX 1 0 0 12 09
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMHNX O0BEKTOB '
AKCUOMBI CTEPEOMETPHUH U TIEPBBIC CIECACTBUS U3 HUX 1 0 0 15.09
AKCUOMBI CTEPEOMETPHUH U TIEPBBIEC CIECACTBUS U3 HUX 1 0 0 15.09

9 AKCUOMBI CTEPEOMETPUH U MEPBBIE CIEJICTBUS U3 HUX. 1 0 0 19.09




CrniocoObl 3aJ1aHus MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

O0603HaueHHsI MPAMBIX U INTIOCKOCTEH

10

N3o0paxenue ceueHuit mupamMubl, Kyoa U Ipu3Msl,
KOTOpBIE MPOXOJAT uepe3 ux péopa. MzobpaxeHue
MepeceueHus NOJIYYEHHBIX INIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUN PA3HBIMU LIBETAMU

22.09

11

N300pakeHne ceueHnid MupaMuIbl, Kyoa v MIPU3MBI,
KOTOpbIE MPOXOJAT uepe3 ux peopa. MzoopaxeHue
nepeceueHus MOTYYCHHBIX TIIOCKOCTel. PackpammBanue
TIOCTPOCHHBIX CCYCHHH Pa3HBIMU IIBETAMHM

22.09

12

N300parkeHrne ceueHni MUpaMuIbl, Ky0a v MPU3MBI,
KOTOpBIE MPOXOAT uepe3 ux peopa. MzobpaxeHue
niepecedeHus MOJIYIeHHBIX TUTIOCKOCTe!. PackparmmBanme
MIOCTPOSHHBIX CEUCHUH pa3HBIMU IIBETAMHU

26.09

13

N3o06paxkeHne ceueHnit mupamMuibl, Kyoa U MpU3MBl,
KOTOpBIE MPOXOAAT uepe3 ux péopa. Mzobpaxxenue
MIepECECUCHUS MOJTYUYEHHBIX IUIOCKOCTEN. PackpammBanue
OCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMHU

29.09

14

Metop cieioB 111 HOCTPOEHUS CEUEHUMN

29.09

15

MeTon cienoB A1 moctpoeHus ceuenuit. CBoicTa
[IEPECEYEHUN NPSIMBIX U TNIOCKOCTEN

03.10

16

MeTon cienoB A1 moctpoeHus ceuenuit. CBoicTa
[ePECEYEHNN NPSIMBIX U TNIOCKOCTEN

06.10

17

[TocTpoenue ceueHuii B mupamMue, Kyoe o TpéM TouKkam
Ha péOpax. Co3aHne BBIHOCHBIX YEPTEIKEH U 3aIUCh

06.10




maroB HOCTPOCHUA

18

[locTpoenue ceuenuii B mupamuie, Kyoe no TpémM ToUKam
Ha péOpax. Co3aaHue BBIHOCHBIX YEPTEKEN U 3aMKCh
LIaroB IOCTPOCHUS

10.10

19

[TocTpoenue ceyenuii B mupamujie, Kyoe no Tpém TouKkam
Ha pEOpax. Co3aaHue BBIHOCHBIX YEPTEkKEN U 3aMKCh
11ar0B ITIOCTPOCHUS

13.10

20

[TocTpoenue ceyenuii B mupamujie, Kyoe mo Tpém TouKkam
Ha péOpax. Co3naHue BHIHOCHBIX YEPTEkKEN U 3aMHCh
1aroB MOCTPOEHUS

13.10

21

[ToBTOpenue mnanumerpuu: Teopema o
POTOPIIMOHATBHBIX oTpe3kax. [Togodue TpeyroJbHIUKOB

17.10

22

[ToBTropenue miannmerpun: Teopema Menenas. Pacuetsl B
CEUYEHUSIX Ha BBIHOCHBIX uepTexax. Mcrtopus pa3BuUTHs
IUIAHUMETPUHU U CTEPEOMETPUHN

20.10

23

KonTpoabHasi pabora " AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

20.10

24

B3anMHO€ pacnonokeHue npsiMbIX B IPOCTPAHCTBE.
CkpemmBaromuecs npsmbie. [Ipu3Haku CKpenMBarOIInXcs
npsameix. [lapamiensHplie IpsiMble B IPOCTPAHCTBE

24.10

25

TeopemMa 0 CyleCTBOBaHUU U €IMHCTBEHHOCTH NPSIMOU
MapajyIeIbHON TaHHOM MPAMOM, IPOXOIAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIE)KAIIEH HAa JaHHOU NpsAMou. Jlemma o
[IEPECEYEHNHN MaPAIUICIIBHBIX NPSIMBIX IIJIOCKOCTHIO

27.10

26

[TapamnenbHOCTH TpEX NPsAMBIX. Teopema o TpEX

27.10




IapajuIeNIbHBIX OPSMBIX. TeopeMa 0 CKpemMBarOINXCs
MIPSAMBIX

27

[TapannensHoe npoekTupoBaHue. OCHOBHbIE CBOKCTBA
napajiebHOro nMpoekTupoBaHus. U300pakeHne pa3HbIx
¢Guryp B napauiesbHON IPOEKIUH

07.11

28

[leHTpanpHast npoeKuus. YT0J ¢ COHANPAaBICHHBIMU
CTOPOHAMH. YTOJI MEXKIY MPSIMBIMU

10.11

29

3&)13‘11/1 Ha A0Ka3aTCJIbCTBO U UCCIICAOBAHUC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBC

10.11

30

[TonsTHS: MAapauIENbHOCTh NPSIMON U TUIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak napamiebHOCTH OPSIMOM U
m1ockocTy. CBOMCTBA NMapaIeIbHOCTH NPSIMOM U
IJIOCKOCTH

14.11

31

['eomeTpuueckue 3a1a4i Ha BBIYUCIICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHbBIE C TAPAJIICIBHOCTHIO MPSMbBIX
U TUIOCKOCTEHN B IPOCTPAHCTBE

17.11

32

[TocTpoenue ceueHusi, MPOXOIALIETO YePE3 TAHHYIO
MPAMYIO Ha YEPTEKE U NAPAILICIIBHOTO APYTOU MPSAMOM.
Pacuér oTHOMIEHNI

17.11

33

[TapamienbHas IpOEeKUHsI, IPUMEHEHUE JIJISI IOCTPOCHUS
ceyeHuil Ky0Oa u napamnenenunena. CBoiicTea
napajuiesienunena U Ipu3Mbl

21.11

34

[Tapannenenbie mockoctu. [IpuzHaku napamienbHOCTH
JIBYX IUIOCKOCTEN

24.11

35

TeopeMa 0 MMapauICJIbHOCTU U CAMHCTBCHHOCTH IINIOCKOCTH,

24.11




MPOXOJALIEH Yepe3 TOUKY, HE IPUHAIIEKAILYIO TAHHOU
IJIOCKOCTHU U CIIEJICTBUS U3 HEE

CBolicTBa MapajuIeNIbHBIX IFIOCKOCTEN: O MTapauIeIbBHOCTH

36 MPSMBIX MIEPECEUECHUS MIPU NTEPECEUEHNHN JIBYX 28.11
MapaJlICIbHBIX INIOCKOCTEN TPEThEN
CaolicTBa napamieabHbIX IJIOCKOCTEH: 00 0Tpe3Kax

37 napajuieIbHBIX NPSIMBIX, 3aKITIOUEHHBIX MEXKTY ] 01.12
napajijieIbHBIMU TUIOCKOCTAMM; O MEPECCUSHUH MPSIMOU C
JIBYMSI MTapaJijIeIbHBIMU TIJIOCKOCTSIMHU

38 Konumponvnaa pavoma "Illapannenvnocms npamulx u 01.12
niaockocmeit" '

39 [ToBTOpenue: Teopema Iludaropa Ha miockocTy; 05.12
TPUTOHOMETPHUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSMOYTOJIBHOTO MapaJiieenure1a 08.12

41 Brrunciienue 1iMH OTpE3KOB B KyOe U MPSMOYTOJIbHOM 08.12
napajuiesIenuIee '

42 [TepneHAUKYJISSPHOCTH IPAMOU U TIIIOCKOCTH. [Ipr3Hak 12.12
NEPHEHIUKYISPHOCTHU MPSAMOU U IIIOCKOCTH '

43 [TepneHAUKYJISPHOCTH IPSAMON U TIIIOCKOCTH. [Ipr3HaK 15.12
MEePHNEHIUKYISIPHOCTU NMPSMOU U MIIOCKOCTH
Teopema o0 CylIeCTBOBAHUU U €JUHCTBEHHOCTH MPSIMOH,

44 MPOXOISIIIEN YEPE3 TOUKY IPOCTPAHCTBA U 15.12
MEPHEHIUKYIIPHON K MIOCKOCTH

45 [TnockocTy U NeprneHIUKYIISIpHbIE UM MPSIMbIE B 19.12

MHOTI'OI'PaHHHUKaX




[InockocTy M NeprneHINKYIISIPHBIE UM NPSIMBIE B

46 22.12
MHOTOIpaHHUKAX

47 Ilepnenaukyinsap n HaknoHHas. [loctpoenue 99 19
MEPIEHANKYJIAPA U3 TOUYKU HaA MPSIMYIO

48 Ilepnenaukynsap u HaknoHHas. [loctpoenue 96.12
MEPIEHANKYJIAPA U3 TOUYKU HA MPSIMYIO

49 Teopema o TpEx nepneHAUKYIsApax (Mpsamasi 1 00paTHas) 29.12

50 Teopema o TpEx nepneHAUKYIsApax (Mpsamasi 1 00paTHas) 29.12

o1 VYros MeXly CKpelMBatOIUMHKCS TPSIMBIMH 09.01

59 [Torck nepneHaUKYJISIPHBIX OPSIMBIX C MIOMOILBIO 12.01
NEPIEeHANKYISPHBIX TIIOCKOCTEN

53 OpToronaiabHOE IPOCKTUPOBAHKE 12.01

54 [TocTpoenue ceuenuii ky0da, MPU3MBI, MPABUITBLHOMN 16.01
NUpaMU/Ibl C TOMOIIBI OPTOrOHAIBHON MPOEKIUN

55 [TocTpoenue ceuenuit ky0a, MPU3MbI, MPABUILHOMN 10.01
MAPaAMHU/JIBI C TOMOIIBIO OPTOrOHAIBHON MPOEKIUU

56 CumMeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO IIOCKOCTH. 19.01
[mockocTn cUMMETPHUIE B MHOTOTPAHHUKAX '

57 [Ipr3HaK neprneHAnKyYJISIPHOCTH MIPSAMOM U INIOCKOCTH KaK 23.01
CJIEACTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTPAaHHUKU. Pacu€r paccTossHUM OT 26.01
TOYKH J10 TUIOCKOCTH

59 [IpaBunbHBIE MHOTOTPAaHHUKH. Pacu€r paccTossHUM OT 26.01

TOYKH OO IIIIOCKOCTH




CnocoObl OMyCTUTh NEPIEHAUKYIISPBI: CAMMETPHSI, CIIBUT

60 y y 30.01
TOYKH 1O NapaJuIeIbHON MPSIMOUN
CaBur 1o HenapauieIbHON NPSIMOW, N3MEHECHUE

61 . 02.02
paccTosHAN

62 KonTposbHasi pabora "B3anumHoe pacmnoJsio:keHue 02.02
NPSIMBIX U IUIOCKOCTEe# B mpocTpancTse' '
[ToBTOpEHUE: Yroa MEX 1y IPSMBIMU HA TJIOCKOCTH,

63 TPUTOHOMETPHS B MPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa 06.02
KOCHHYCOB

64 [ToBTOpEHUE: YrON MEXKIY CKPEIIMBAIOIIUMUCS PSIMBbIMU B 09.02
IPOCTPAHCTBE '

65 I'eoMeTpuueckre METOAbI BEIYUCICHUS yIia MEXKY 09.02
IPSIMBIMUA B MHOTOI'PAaHHUKAX '
JIByrpannbiid yroy. CBOMCTBO JTUHEHHBIX yTJIOB

66 13.02
IBYTPAHHOTO yria

67 [lepnenaukynspHble MI0CKOCTU. CBONCTBA B3AMMHO 16.02
NEPHEHIUKYISPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHIuKyJJIIPHOCTH IIJIOCKOCTEM; TeOpemMa O

68 MPSIMOM MEePECEUEHHUSI ABYX MIIOCKOCTEH 16.02
MEePHEHIUKYJISPHBIX TPEThEH MIIOCKOCTH

69 [IpstMmoyTONBbHBIN apaIeNienuIesl; Ky0; n3aMepeHus, 20.02
CBOWCTBA NMPSIMOYTOJIBHOTO MapaJlJICICINIE A '

20 Teopema 0 IUaroHaIM OPSIMOYTOJIBHOTO MapaJUIeIICIUIIE1a 97 02
U CJIC/ICTBHE U3 HEé '

71 CrepeoMeTpruyecKue U MPUKIIAHBIE 3a/1a4d, CBSI3AHHBIE CO 01.03




B3aMMHBIM PACIIOJIOKCHUCM IIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeI CKPCIINBAIOIIUCCA IIPAMBIC, ITapalJICIIbHBIC

72 01.03
MJIOCKOCTH B CTaHJAPTHBIX MHOTOTPAaHHUKAX
[Tapa mapajutenbHBIX INIOCKOCTEN HA CKPEIIMBAOIINXCS

73 MPSIMBIX, PACCTOSTHUE MEXAY CKPELIMBAIOIIUMUCS 05.03
MPSMBIMH B TIPOCTBIX CUTYAIHSIX

72 PaccTosiHUEe OT TOUKH 710 MIIOCKOCTH, PACCTOSHUE OT 12.03
IPSIMOM JIO TUTOCKOCTH

75 BbryuciieHre pacCTOSTHUN MKy CKPEIITHBAIOITAMUCS 15.03
NPSIMBIMH C TIOMOIIBIO TIEPIICHIUKYISAPHOU ITIOCKOCTH
TpéxrpaHHbIi yroJl, HEPaBEHCTBA JJISI TPEXTPAHHBIX YTJIOB.

76 Teopema [Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JIJIsI 15.03
TPEXTPAHHOTO yTIiia

77 DnemMeHThI cpepuuecKoi TEOMETPUU: T€0Ie3UUECKHE 19.03
JIMHUW Ha 3eMJle '

78 KounTposbnast padora "Yribl u paccrossnus" 22.03
Cucrematuzanus 3HaHui "MHOTOrpaHHUK U €TO

79 | 22.03
AIIEMEHTHI

80 ITupamuna. Buael nupamus. [IpaBuibHas nupamuia 02.04
[Ipusma. IIpssmas u HaknoHHas npusmel. [IpaBriibHas

81 05.04
npu3Ma

82 [Ipsamoir napannenenunes, NpAMOYroJIbHbIN 05.04
napasuienienunena, Kyo '

83 Brinykiible MHOrOrpanHuKy. Teopema Ditniepa 09.04




Beinykiible MHOrorpanauku. Teopema Ditiiepa.

84 1 0 0 12.04
[TpaBubHBIC U TOTYTIPABUILHBIE MHOTOTPAHHUKA
85 Kontpoabhas padora "MHororpanaiuku' 1 1 0 12.04
86 IToHgTHE BEKTOpA HA TIIOCKOCTHU U B MPOCTPAHCTBE 1 0 0 16.04
87 CyMMa BEKTOpPOB 1 0 0 19.04
88 Pa3nocTh BeKTOpOB 1 0 0 19.04
89 [IpaBunio napamienenumnena 1 0 0 23.04
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 0 0 26.04
01 Pasnoxxenue BeKTf)pa 1o 6a3ucy TpéX BEKTOPOB, HE 1 0 0 26.04
JIeKAITNX B OJTHOM IIIOCKOCTH
92 CkansipHoe pou3BeIeHHE 1 0 0 03.05
93 Brruncnenue yriia Mexay BEKTOpaMH B IIPOCTPAHCTBE 1 0 0 03.05
94 [IpocTeiimue 3a1aun ¢ BEKTOpaMu 1 0 0 07.05
95 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1 0 0 14.05
96 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1 0 0 17.05
97 O00011eHNE U CUCTEMATU3ALNS 3HAHUI 1 0 1 17.05
98 HToroBasi KOHTpoJIbHasi padoTa 1 1 0 21.05
99 HroroBasi KOHTpoJIbHAs1 padoTa 1 1 0 21.05
100 O0001IeHNEe U CUCTEMATU3ALNS 3HAHUI 1 0 0 24.05













