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HOACHUTEJBHAA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOIO IHMKIIA.
[lockonbKy  JIOTMYECKOE  MblILIeHUWEe,  (opMHpyeMoe  MpU  U3YYEHHUHU
0oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIEMOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH IN€OMETPUUECKUX
3aJa4, YMEHME BBIABHIaTb U  OIPOBEPraTb T'MIIOTE3Bl HETOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHHH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHol obnactu «MaTemaTuka u
uHpopMaTuka»  4yepe3  00OecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpropuTeTHRIMH 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

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

(¢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
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

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

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (GopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM 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).



COIAEPKAHUE OBYYEHUA

10 KIIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUM U CIIEACTBUSA U3 HUX.

B3aumHOe pacnosioxeHue MNpsMBIX B IPOCTPAHCTBE: II€pPECEKaroluecs,
MapaJuleNIbHbIE W CKpeluBaromuecs npsmele. [Ipu3Haku CKpemMBaAIOIINXCA
npsambIx. [lapanneabHOCTh NPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAAMBIE B TPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPAMBIX, ITAPALIETBHOCTD MPSIMOU
u 1iockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAHMUE, H300paKeHHE
¢uryp. OcHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajmiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXIY MPSIMBIMU B MPOCTPAHCTBE. [[apannenbHOCTh MIIOCKOCTEN: MapaJuIeIbHbIC
IIJIOCKOCTH, CBOWCTBA napajuleIbHbIX IJIOCKOCTEM. [Ipocrenmme
OPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUM.

[leprieHAUKYIISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSIMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IIPU3HAK I[EPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeOpeMa O MpsMOu

NEPIEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTD  IUIOCKOCTEM: MOpPU3HAK  IEPHECHAUKYJIAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSMOW M IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, TUHEHUHBIN YroJl JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOT'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBOHCTBa IIJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHei
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U
MpaBWIbHAS MHPAMUJA, NpPaBWIbHAs TPEYroJibHAs MNHPAMUJIA W MPaBUIbHBIN



TeTpa’ap, KyO. IlpeacrtaBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
NOAECKadAP U UKOCAP.

Boluncnenue 5J€MEHTOB MHOTOTPAaHHHMKOB: pE&Opa, AMaroHaiau, YIJIblL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IUIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOW TUPAMUIBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTropaM. [IpsMoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

11 KJIIACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpasyroliue TMoBepxHOcTel. Tema BpalieHHS:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha MIockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanmy Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipm3ma, BmmcanHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCa, IUIOmaas chepsl u e€ vacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAICHUS: CEUCHUS IIMINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKyLIEH MIIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ MNPU PEIICHUH TeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUs, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTroCcs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKHX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYecKoMy  00pa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIIEHUU MPAKTUYECKUX 33]1a4 MATEMATUYECKOW HAITPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BJIHSIHUS
COLMAJIBHO-3KOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXaloIIel Cpeipl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HUX BO3MOKHBIX
MOCJIEACTBUH ISl OKPYXKAIOLIEH CpEe/Ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JIESITEIIBHOCTH, ITAloB €&
pa3BUTHSL M 3HAYMMOCTH JJIi Pa3BUTUA UMBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKA M MAaTE€MaTHYECKON KyJIbTypOM Kak CpPEICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYHIECTBJISITh MPOCKTHYIO M MCCIEI0BATEIBCKYIO JAEATEIIBHOCTh
WHJMBUIYaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUH, YCTAHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN34;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBIIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHUI, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSATENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHus y4eOHOM 3amaun  (CpaBHHUBATH HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee TMOAXOMAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTHBOpEUYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXIy OOBEKTAMHU, SIBICHUSAMH, IPOLECCAMU;

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

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKXKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETA Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BBIOMpPATh MH(OOPMALIUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAIIM3UPOBATH,
CHUCTEMATH3UPOBAaTh W MHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUIOB H
dbopm npencTaBICHU;

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHUS

OO01menue:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEeJIsIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpAXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHs IO XOJy PEIICHUs 3aJauyu,
KOMMEHTUPOBATH MOJTYyUYECHHBIA PE3yJIbTaT;

B X0/€e OOCYXXIEeHHs 3aJaBaTh BOMPOCH MO CYHIECTBY OOCYXIaeMON TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TOUCK
pEelIeHns, COIMOCTaBIATh CBOM CYXKACHUS C CYXKICHUAMH APYTMX YYACTHHKOB
nauanora, oOHapy>KMBaTh pa3linuuMe U CXOACTBO MO3HIMH, B KOPPEKTHOH (dopme
dbopMynHpoBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 3a/lauu, SKCIEPUMEHTA, UCCIEAOBaHUA,
MPOEKTa, CaMOCTOATEIHLHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3ajad
IIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH.

PeryJisTUBHBbIC YHHBepPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Camoopranuzanus:



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, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

PEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aJa4H,
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 JCSATEIbHOCTH, HAXOAUTh OIIHNOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NEATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JEUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TIOHSATHSIMU CTEPEOMETPUU TIPHU
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PaCCYKIEHUI;

e TMPUMEHSATH aKCUOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PEIICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMU B MPOCTPAHCTBE, MEXKIY MPAMOU U
MJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3Ma,
MMpaMuJia, MPSIMOYTOJIbHBIN Mapajuiesienune, Kyo);



e KiJacCU(MUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHMS IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpUPOBATH TMOHATHUSIMHU, CBS3aHHBIMU C  CEUEHUEM
MHOT'OTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHSATH napasuiesibHOE, LEHTPAJIbLHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBHITIOIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIONIAJAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (IIpU3Ma,
nUpaMu/ia), TEOMETPUUECKUX TeJl ¢ MPUMEHEHUEeM (hOpMYT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPHUS B MIPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTb CHUMMETPHHU
durypsr;

e CBOOOJTHO ONEPUPOBATH TMOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJl BEKTOPAMHU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PEIICHUH MATEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAaHWS HAa [PAKTUKE: CpPaBHUBATH W
aHAJU3UPOBATH PEAIbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
mpolecce  TMOMCKAa  PEIIeHWs MaTeMaTH4eCcKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh pEaNbHBbIC CUTyallMH Ha $3bIKE TE€OMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHHEM T'€OMETPUUECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOU 4acTH (yHIaMEHTA PA3BUTHUS TEXHOIOTHH.

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [TWIHHAPOM,
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;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TEJI BpaIllleHUS,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
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 CEUEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMU 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 MOI00MS;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

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

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

MPUMEHATh  TOJIyYCHHbIE  3HAaHUS  HA  [PAKTUKE:  CPaBHUBAT,
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 HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | HaumeHoBaHme pa3JesioB U TeM NPOTrpaMMbI Koutposibupie | [IpakTHueckue (un¢pposbre)
Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiIMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [lepneHMKYISIPHOCTD NMPSAMBIX U IUNIOCKOCTEHN B o5
IIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 00oO11eHne U cucTeMaTH3anus 5 5
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KonunyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korrpoapmsie | Tpaxtuseckue (m¢posbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 HOBTOPCHI/IG, 0000I11IeHE U CUCTEMATH3AIINS 15 1
3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTH U 0OBEMBI KPYTIIBIX 9 1
TeN
6 JIBrokeHUst 5 1
7 HOBTOPGHI/IG, 0000I11IeHE U CUCTEMATHU3AIINS 17 5
3HaHUHI
OBHIEE KOJIMYECTBO YACOB 11O 102 3 0

ITPOI'PAMME
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