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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTrpust siBnsieTcss ogHUM H3 0a30BbIX KYpCOB Ha YPOBHE CPEIHETrO
oO1iero o0pa3oBaHusl, TaK KaKk 00ECIEYNBAECT BO3MOXKHOCTh U3YUCHHS TUCITUTUINH
€CTECTBEHHO-HAYYHOM HAIMPABJICHHOCTH U IMPEIMETOB TYMAaHHUTAPHOTO IIMKJIA.
ITockonbKy ~ JIOTMYECKOE  MBIIUIEHHUE, dbopmupyemMoe  mpu  HU3yYEHUU
00y4YaromMUMHCSl TTOHATUMHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUM LIEMOYKH JOTHUYECKUX YTBEPKACHUU MPU PEHICHUM T€OMETPUUYECKHUX
3a7a4, YMEHHE€ BBIIBUTaTb M OINPOBEPraTh TUMIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU PELICHUU 3a7a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YAaCTHOCTH
bu3nYecKux 3aaad.

[enb ocBOeHUs porpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha yriyOJIEéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydYaromuxcs Mpu
W3YYEHUU T€OMETPHUHU, KaK COCTABJISIONICH MpeaMeTHON obiactu «MaTemaruka u
uHpopMaTtuka»  depe3  OOECleueHHEe  BO3MOXHOCTH  NPHOOpPETeHHS U
UCIIOJIb30BaHUSl 0oJjiee TIyOOKHMX TEOMETPUUECKUX 3HAHUN U JCHCTBUH,
crienu(PUIHBIX TEOMETPHUH, B HEOOXOIUMBIX ISl YCIICIITHOTO MPOo(EeCCHOHAIBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MaTEMAaTHUKHU.

[IpuopuTeTHBRIMU 3aayaMy Kypca TeOMETpUU Ha YIIIyOJIEHHOM YpOBHE,
PaCIIUPSIONIMMH U YCHUIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBIISTFOTCSI:

pacIIMpeHue NpeaCcTaBICHUs] 0 TEOMETPUM KaK YaCTH MUPOBOM KYJIbTYpPbI U
dbopmMupoBaHrE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIHM MUPOM,;

dbopMupoBaHUEe TPEACTABICHUS O IPOCTPAHCTBEHHBIX (urypax Kak o
BOKHEUIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJSIOIIMX ONUCHIBATH U HM3Yy4daTh
pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA, 3HAHUE TOHATUWHOTO armapara o pa3ieiny
«CrepeomeTpus» yaeOHOT0 Kypca T€OMETPHH;

dbopmupoBaHue YMEHUS BJIAJICTh OCHOBHBIMH MMOHSATHSIMHU 0
MIPOCTPAHCTBEHHBIX (UTypaX M MX OCHOBHBIMH CBOWMCTBAMH, 3HAHHUE TEOPEM,
dbopMysT U yMEHHE WX IPUMEHSATh, YMCHHS JTOKa3bIBaThb TEOPEMbl M HAXOJHTh
HECTaH/IAPTHBIE CITOCOOBI PEIIeHUS 3a/1aY,

dbopMupoBaHUE YMEHHUS PACIO3HABATh HA YePTekKaX, MOJCIAX M B pealbHOM
MHUPE MHOTOTPAHHHKH M Te€Ja BpalleHUs, KOHCTPYUPOBATh TI€OMETPHUYECKHUE
MOJICIIH;

dbopMupoBaHUE MOHUMAHHS BO3MOYKHOCTH AKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYCCKUX TEOpUH, (POpPMHpPOBAHUE TOHMMAHUS POJIU aKCHOMATHUKH IPpHU
MPOBEICHUU PACCYKICHUMU;

dbopMuUpoBaHrE YMEHHUS BJIAJeTh METOJAMH J0KA3aTeIbCTB M aJITOPUTMOB
pellIeHUs], YMEHUS WX IPUMEHATh, MPOBOAUTH JOKA3aTEIIbHBIC PACCYXICHUS B
XOJIE PEIICHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTHYECKUM COJICpIKaHUEM,
dbopMupoBaHHE TIPEJACTABICHUS O HEOOXOAWMOCTH  JOKa3aTelbCTB  IIPHU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MIPOBEACHUH
JIEAYKTUBHBIX PACCYKICHUH,;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIICKTYAIbHBIX M  TBOPYECKHX
CrOCOOHOCTEM 00yUaromMXcsl, MO3HaBATEIbHOW aKTUBHOCTH, MCCJIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, HHTEpEca K U3YUCHUIO TEOMETPHH,

dopmupoBanue (HYHKIIMOHATBLHONH TPaAaMOTHOCTH, PEIICBAaHTHOW T€OMETPHH:
YMEHHUSl Paclo3HaBaTh IMPOSIBJICHUS TCOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CHUTYalMsIX W TPH U3YYEHUU JAPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATbHBIX CHUTYAIlMid, HWCCIICJIOBAHMS ITOCTPOSCHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TTOJTyIYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMHM JUHUSAMH Y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xnaccax sBisaroTcs: «[IpsiMble ¥ TIOCKOCTH B IPOCTPaHCTBE»,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W  KOOpAWHATHI B
IPOCTPAHCTBEY, «JIBUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OIEPUPOBATH
NOHSTHAMUY», PEICBAaHTHBIMH T'€OMETPUU Ha YIIyOJIEHHOM ypOBHE OOyYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJEpKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUEe JIOTHYECKHMX YMEHHH  pacmpenensercss He  TOJbKO IO
CoJIepKaTeNIbHBIM JIUHUSAM, HO U 110 rogam obyuenus. Cojaeprkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHus denepanbHol paboueit
IporpaMMBbl, pacHpeAc€éHHbIM 10 rojaM OOy4YeHHUs, CTPYKTYPHPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHITUITHAIBHBIM BOIPOCAaM O00YyYaroIIuecs
oOpamaauch  HEOJAHOKpPAaTHO. OTO  TO3BOJSET OpPraHU30BaTh  OBJIAJCHHUC
r€OMETPUYECCKUMH TOHATHUSIMHU U HaBBIKAMHU TIOCIICIOBATEIIBHO U IMMOCTYIATEIBHO, ¢
COOJIIOICHUEM TTPUHITUIIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN O0yYarOIIMXCs, PACIIUPSIS U yriayOmsis
e€, oOpa3yst IpOYHbICE MHOKECTBEHHBIC CBSI3H.

[lepexon k U3y4eHUIO0 TEOMETPUHU HA yTIyOIEHHOM YPOBHE TIO3BOJISIET:

co3gatb ycnoBus ans  guddepeHnmanuu  oOy4eHHs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa30BaTEIbHBIX MPOTPAMM, OOECHEYHTh YIIIyONIEHHOE
M3Y4YEHUE TEOMETPHUH KaK COCTaBISIONIEH yueOHoro mpeameTta «MaTeMaTuka;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MaTEMaTHUKH C
y4éToM BBIOOpa Oyaymiel mpodeccuu, obecrieunBas MPEEMCTBEHHOCTb MEXKTY
oOmuM 1 IpoeccoHamTbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «['eomerpuss» Ha yriIyONEHHOM YpOBHE
orBogutcs 204 uaca: B 10 kinacce — 102 gaca (3 yaca B negemo), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpPUU. ToOuka, mOpsMas, IUJIOCKOCTb,
npocTpancTBO. [loHsTHEe 00 aKkCMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsiMbIX B MPOCTPAHCTBE. TMEpECeKaroumecs,
napajiebHble W CKpelluBaroIuecs npsiMblie. [Ipu3Haku CKpelMBarOIIuXCs
npsiMbIX. [lapaieIbHOCTh MPSIMBIX U TIJIOCKOCTEHN B IMPOCTPAHCTBE: NapaslIeIbHbIC
NpsIMbIE B IPOCTPAHCTBE, MAPAILICIIBHOCTh TPEX MPSIMBIX, TAPATUIETBHOCTh IPSIMO
u 1iockoctu. [lapannenbHoe W HEHTPAIbHOE MTPOCKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOWMCTBa TMapajuIeIbHOTO NPOCKTUpoBaHUsA. M300pakeHue
buryp B mapamiesbHON MPOCKIHUH. YTJIBI C COHAINPABICHHBIMU CTOPOHAMHM, yTOJ
MEXy TpsSMbIMU B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: napaseiabHble
IIJIOCKOCTH, CBOMCTBaA rapajuIeIbHbIX IIOCKOCTEM. [Ipocrenmme
NPOCTPAaHCTBEHHbIE (PUTYpHl Ha IJIOCKOCTH: TETpajdap, MapajulelienuIie],
IIOCTPOEHUE CEUECHUH.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IUIOCKOCTU: MEPIEHIAUKYIISPHBIE MPSIMBbIE B
[IPOCTPAHCTBE, NpPSAMbIE MapajuleNIbHblE W NEPHEHIMKYISPHbIE K IUIOCKOCTH,
IPU3HAK [EPHEHAUKYJSIPHOCTA IIPSMOM M INIOCKOCTH, TeOpemMa O IIPsSMOWU
NEPIICHIUKYIISPHOU IIJIOCKOCTH. OpTtoronansHo€ IIPOEKTUPOBAHUE.
[leprieHAUKYJISIp ¥ HAKIIOHHBIE. PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  TUIOCKOCTb.
[leprieHAUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockocte. Teopema o TpEX NEPHEHIUKYISPaX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IMPSAMOM U IUIOCKOCTBIO, ABYTPAHHBIN
yIoJI, JMHEWHBIM yroJl ABYTPAHHOTO yrila. TpEXrpaHHbIA U MHOTOIPaHHbBIC YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoilcTBa IUIOCKHX U
JNBYTPAHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB A
TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. llpusma: n-yrosbHas
mpu3Ma, TpsiMasi ¥ HaKJIOHHAS MPU3MBbI, OOKOBasl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsSMOYTOJBHBIM — MHapayuleNieNUIe]] ©  €ro  CBOMCTBA.
Kparwaiimime mnyty Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Ounepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupma: n-yronpHas nupamMuna,
npaBWwibHas W yceu€HHas nupamuiabl. CBoiicTBa péOep u OOKOBBIX TpaHei
MpaBWIbHOW nupaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKU. NpaBWIbHAsA NpU3Ma M



IIpaBWJIbHAS MNHPAMHJIA, NpPaBUIbHAs TPEYroJibHas MNHPaMHAA W IPABUIbHBIN
TeTpadap, KyO0. IlpenacraBieHue o TpaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’dap,
JOIEKa’Ap U UKOCAIP.

Bbluncinenne 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPAMOW IMPU3MBI,
IJIOIAJb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSAMOU MPHU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTHM M MOBEPXHOCTU NPABUIBHOW MUPAMUIBI,
T€OpeMa O IUIOLIAANA YCEYEHHON ITUPAMHUJIBI.

CummeTpuss B OPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIBHBIX
MHOTOrpaHHUKOB. CHUMMETpuss B IPaBWIBHOM MHOIOTPAaHHUKE. CHMMETPUS
napajuieNIelIiNne1a, CUMMETPUS MPAaBWIBHBIX IPU3M, CHMMETPHUS MPABUIBHON
nUpaMuJbl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, [JMHA HEHYJEBOIO
BEKTOpAa, BEKTOPbl KOJUIMHEAPHBIC, COHAMNPABIEHHBIE W MPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JeCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPa HA YHUCIIO.
IlonsaTne kKoMIIaHapHbIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamenenunena. Teopema O pa3IoKEHHH BEKTOpa IO TPEM
HEKOMIUIaHapHbBIM  BekTopaM. lIpsAMoyronpHas  cuctema  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAYy KOOpAMHAaTaMU BEKTOpa M
KOOpJMHATaMU TOYEK. YTON Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenus

[ToHATHS: MWIMHAPUYECKAs IMOBEPXHOCTh, KOHHYECKAash ITOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasyromue TmoBepxHocTe. Tema BpamieHus:
MWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3ammHoe pacmoioxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Tten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka muimuHApa ¥ KoHyca. CummeTpus cdepbl u
nrapa.

O6béM. OcHOBHBIE CcBOHcTBa 00BEMOB Tell. Teopema 00 00bEME
MPSMOYTOJIEHOTO Tapajuienenunena M ciueAcTBuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM TPH3MBI, MWIMHJPA, MHPaAMUIbl U KoHyca. OOBEM I1apa U MIapoBOro
CEerMeHTa.

KomOwHanuy Tell BpamieHUuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BIHCaHHAs B
WIMHIpP, ONHCaHHAs oOKojio IwmHapa. Ilepeceyenne chepsl W 1mapa ¢
miockocThio. Kacanme mmapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIMCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIlEHUS.

[Inomans MOBEPXHOCTH LUIWHIpA, KOHYycCa, Momaas chepsl u e€ yacTteu.
[logoOue B mnpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAZCH MOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mogodOusi, romoreTus. Pemienue 3agau Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BpAIlEHUs: CEYEHUS IIUIUHIpA
(mapauieTbHO W MEPICHIUKYJSIPHO OCH), CEYCHHMsS KOHyca (mapauieibHbIC
OCHOBAHUIO M MPOXO/SIINE YepPe3 BEPIINHY), CCUCHHUS IIapa, METObI TTOCTPOCHHUS
CEUYEHUI: METOJ CIIeI0B, METOJ BHYTPEHHErO0 MPOEKTHUPOBAHMS, METOJ TepeHoca
CEKYILIEH TIIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omepanuu  Haja — BekTopamMu. BektopHoe
yMHOXKEHHE BEKTOpoB. CBOICTBA BEKTOPHOTO YMHOXEHHS. [IpsiMmoyrosbHas
cucTeMa KoopauHaT B ipocTpancTBe. Koopnunatel Bektopa. Paznokenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MNPU PEIICHUU TeOMETPUYECKHUX
3a/ay.

JABUKEeHHS B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobOpakeHus. [IBukeHUss U paBeHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKEHWH. Buasl IBWKEHUN. TMapauieNbHBIA IEepeHocC,
LHEHTpaldbHasl CHUMMETpPHS, 3€pKaJIbHash CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nonobus. [psmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJAEHHBIA YPOBEHbB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazka1aHcKoe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKOHN MO3UIIUK 00yYarOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOro  oOIecTBa,  MPEJICTAaBICHUE O
MaTEMaTHYCCKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoIeayp TpaxkJIaHCKOro oOiiecTBa (BbIOOPHI, OMPOCH M JAPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIIUSAMA U Ha3HAYCHUEM;

2) IaTpUOTHYECKOE BOCIIUTAHUE:

c(hOpMHPOBAHHOCTh POCCHUHCKON TPaXkJTaHCKOW HMJICHTUYHOCTH, YBKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JTOCTHKEHHUSIM POCCUHCKUX MaTEMaTUKOB M POCCHMCKOW MaTEMaTUYCCKOM IITKOJIHI,
UCIIOJIb30BaHUE DTHX JOCTIDKEHUW B JPYTUX HayKaX, TEXHOJOTHsX, chepax
HYKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

OCO3HAaHHE JYXOBHBIX IEHHOCTEH poccuiickoro Hapozaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKCHUH HayKH U JCSTENbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE!

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3ICTETHKY MaTEeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy IACHHUH, BOCIPUUMYNBOCTD
K MaTeMaTUYECKUM acTIeKTaM Pa3jINvHbIX BUJIOB HCKYCCTBA,

5) pu3uyeckoe BocnuTaHHeE:

chOpPMHPOBAHHOCTh YMEHHUS MNPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
HWHTEpecax 3JI0pOBOro M 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBBIO (340pOBOE MHTaHHME, COAJAaHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryispHas (Qu3udeckas aKTHBHOCTB), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPY 3aHATUSX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy1oBOe BOCIHTAHHUE:

TOTOBHOCTh K TPYydy, OCO3HAaHWUE IIEHHOCTH TPYAONIOOUS, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHONW  JCATENHHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOD
Oynymeld mpodecCu © pean30BBIBATh COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U



caMo00pa30BaHUIO Ha MPOTSKEHWH BCEH JKU3HM, TOTOBHOCTH K aKTHBHOMY
YUYACTHIO B PEIICHUH MTPAKTHYCCKHUX 3a7a4 MAaTEMAaTHUCCKON HAIPABICHHOCTH;

7) 3KOJIOrM4YecKoe BOCIIMTAHHUE:

C(OPMHPOBAHHOCTh  DKOJOTHYECKON  KyJIbTYphl, ITOHUMAHHE BIIHSHHSI
COIHATbHO-D)KOHOMHYECKUX IPOIIECCOB HAa COCTOSHHUE IMPUPOIAHON M COMUAIBLHOM
Cpejibl, OCO3HAHKE TTI00ATBLHOTO XapaKkTepa dKOJOTHYSCKUX MPOOIIEM, OPUCHTAIHSI
Ha MPHMEHCHME MAaTeMaTHMYCCKUX 3HAHWH Ui pEHmICHHS 3aad B OOJIACTH
OKpY’KaroIleld Cpeasl, IUIAHHPOBAHHE IIOCTYIIKOB M OICHKM HMX BO3MOXKHBIX
TIOCJIC/ICTBHIA JIJIS1 OKPY’KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOINECTBEHHON  NPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOM HAyKH Kak cQepbl YeOBEYECKON IesATENbHOCTH, JTAloB €&
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTUS [HMBHJIM3AIMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOH KyIbTYypol KaK CpeICTBOM IIO3HAHHS MHUDA,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYIO W HCCIEHOBATEILCKYIO JEATEIbHOCTD
WHIUBUIyaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC YUeOHbIE el CTBUSA

ba3zoBble Jornyeckue 1eicTBUA !

BBISIBIIATh U XAPAKTEPU30BaTh CYILIECTBEHHBIE IMPU3HAKM MAaTEeMaTHYECKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpe/ICIICHNs] TIOHATHM, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(]HUKAIINH,
OCHOBaHHUS [ 000OIICHHS M CPaBHEHMsI, KpUTEPUHU TIPOBOJUMOTO aHAIH3a,;

BOCIIPUHMMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAONIOJCHUSIX M YTBEPXKIACHUSIX, Mpeajaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUEHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO J1I0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(pstMBIE W OT IPOTUBHOTO), BHICTPAUBATh apTYMEHTAITNIO, IPUBOIUTH IPUMEPHI U
KOHTpIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOJIBI,

BBIOMpATh CMOCO0 pelleHus ydeOHOW 3amadyu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  pEIICHMS, BbIOMpaTh  HauboJee  MOAXONAIMK C  y4€ToM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBarebckne 1eMCTBHS:



HCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUII HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  Mpoliemy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (pOpMUpPOBATH TMIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENbHO CIUIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro 0ObeKTa, SBJICHUS, IPOLEcca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, ITPOLIECCAMH;

CaMOCTOSITeNTbHO (OPMYJIMPOBATHL OOOOIIEHUSI M BBIBOJABI MO Pe3yJbTaTam
OpOBENEHHOTO  HAONIOJEHUs,  MCCIENOBaHUSA, OLEHHUBAThb  JOCTOBEPHOCTb
NOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U 0000IICHHUIA;

IPOrHO3UPOBATH BO3MOKHOE pAa3BUTHE IMIPOIIECCa, a TaKXKe BbIIBUTATh
IPEIIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmanmei:

BBISBJIATh ACPUIUTH UH(QOpPMAIIMU, JAHHBIX, HEOOXOJUMBIX IS OTBETAa Ha
BOMPOC U JIJIsl pEICHUs 3a/1auH,

BbIOMpATh MHOOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHEOOPMAIMIO PA3IMYHBIX BHUAOB U
¢dopM npencTaBieHus;

CTPYKTYpUpPOBaTh HH(GOpPMALUIO, MPEACTaBIATh €€ B pa3lIndHbIX (popmax,
WITIOCTPUPOBATh IPapUUECKH;

OLIEHUBATh Ha/1EKHOCTD uHpOpMaLuu o CaMOCTOSITEIIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepCcaJIbHbIe YUeOHbIe 1elCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBHIMU H
HEIsIMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHHUS IO XOAYy pPEIICHHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYCHHBIN Pe3yJbTarT,

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI 110 CYIIECTBY OOCYXIaeMON TEMBI,
NMpoOJeMbl, periaeMo 3ajayd, BBICKA3bIBaTh UJEH, HAIEJICHHBIE Ha TOMUCK
pEIlIeHUs, COMOCTABATh CBOM CYXJACHUS C CYXXJICHHUSIMH JPYyTHMX YYaCTHHUKOB
nuaiora, oOHapyXKHUBaTh Pa3IMYUe W CXOJICTBO TO3WIIHHA, B KOPPEKTHOH (opme
(dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPEJCTABIATh PE3YJIbTaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, UCCIIeIOBaHNUs,
MPOEKTa, CaMOCTOSATEIBHO BBIOMpATh (GOpMaT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIMU 1 0OCOOCHHOCTEN ayIUTOPHH.

PerJIHTI/IBHbIe YHHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CﬁMOOpFaHH3aHHﬂ:



COCTAaBJISATH IIJIaH, AJITOPUTM PEIIECHUS 3a/1a4H, BBIOUpATh COCOO pelIeHus C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJaJ€Th  HAaBbIKAMU  IO3HABaTEIbHOM  peduieKCMH  Kak  OCO3HaHMS
COBEPIIAEMBIX AECUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJIbTATOB, BIAJACTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI MpoIecca M pe3yibTara pelIeHHs
MaTeMaTHUYECKOM 3aJ1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPY PELICHUM 3aJa4H,
BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBICHITH IPUUMHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATENbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD!

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAJIbHOU
paboThl MpU pelleHuH Y4YeOHbIX 3ajad, MPUHUMATh I1eJdb COBMECTHOM
JESITeIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacHpenessTh
BUABl paboT, JOroBapuBaThCs, OOCYX AaTh MpoOIEecC U pe3ylnbTaT padoThl,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYIIOBHIX (popMax paboThl (0OCYXIeHUs, OOMEH MHEHHH,
«MO3TOBbIE IITYPMBI» ¥ HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBl |
KOOPIMHMPOBATh CBOM JECUCTBHUA C APYTMMM 4YJIE€HAMHM KOMaHIbl, OLEHUBATh
Ka4ecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBUS.

IHNPEIJMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyuaromuiics HayIuTCS:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPHU
pEIICHNUH 33724 U MMPOBEACHUN MaTEMAaTHUYECKUX PACCY K ICHHUIA;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUH W CIEIACTBUS W3 HHUX NPH PEHICHUU
T€OMETPUYECKUX 3a]1aY;

e KJacCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKCHHE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TMIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO oOmEpUpOBaTh TOHITHSAMH, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIy MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOA U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH TOHATHIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUIBl MHOTOIPAaHHHKOB (TIpU3Ma,
nUpaMu/Ia, IPSMOYTOJIBHBINA NapajuieNienumne1, Kyo);

e KjJacCU(UIMPOBATL  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHWUS  JJIs
KJ1accu(puKaIuy,

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMHM C  CEUCHHEM
MHOTOT'PaHHUKOB MJIOCKOCTBIO;

e BBINOJHATH napajijieIbHOE, LHEHTPAIBLHOE u OpPTOTOHAIBHOE
IPOCKTUPOBaHUE (PUTYP HA TUIOCKOCTH, BBINOJHATH M300pakeHus Quryp
Ha TUIOCKOCTH,

e CTPOUTH CEUCHHS MHOTOTPAHHHKOB PA3JIMYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTBIX 00BEMHBIX (HUTYD:
BUJ] CBEpXY, COOKY, CHUBY;

e BBIUMC/IATH IUIOMIAAM  TOBEPXHOCTEH  MHOrOrpaHHUKOB  (Ipu3Ma,
nUpaMua), FTEOMETPHUYCCKUX TEJ ¢ MPUMEHEHHEM (HopMyT;

e CBOOOJHO OMEPUPOBATH MOHATHSAMU: CUMMETPUsI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOOJIHO OMEPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JICHCTBUS HAJl BEKTOPaMU;

e pelmaTh 3aJadyd Ha J0Ka3aTelIbCTBO MATEMATHYECKUX OTHOLIEHUH H
HAXO0XKJICHHE TE€OMETPUYECKUX BEJIUYMH, MPUMEHSISI U3BECTHBIE METOJbI
IIpU PELICHUH MAaTEMAaTUYECKUX 3a/a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUINNE MPOTPAaMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI P PELIEHUHN CTEPEOMETPUUECKHUX 3a/1a4;

e W3BJICKaTh, MPeoOpPa30BbIBATE WU HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (urypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCYHKaX;

e TMPUMEHSATH TOJYYEHHbIE 3HAHHMS HAa [PAKTUKE. CpaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTYyallUH, NMPUMEHSATHh U3yUYEHHBbIE MOHSTUS B
mpolecce MOWCKAa  PEHICHHWs] MaTeMaTH4YeCKH  ChOpMYITUPOBAHHOU
npoOJeMbl, MOAEIHMPOBATH peajibHbIE CUTYyallUM Ha S3bIKE T€OMETPUH,
UCCJIEI0BAaTh MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUN W TEOpeM, almapara aiareOpbl, pemaTh MpPakTUYECKUE 3a/1auu,
CBSI3aHHbIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMUHH,;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyH/1aMeHTa Pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kaacca oOyyaromuiicsi HAy4UTCS:



CBOOOHO OIEPHPOBATh MOHATHSIMH, CBS3aHHBIMU C IHJIMHAPUYIECKOH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJTyYeHUS,

OIIepUPOBATh MOHATHUSIMH, CBSI3aHHBIMHU C TEIAMH BpPAIIECHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapow,

pacrio3HaBaTh Teja BpamieHus (IMIUHAP, KOHYC, cdepa W mmap) u
OOBSACHATH CIIOCOOBI OJYUYEHHSI TEJ BpalleHUS,

KJ1acCU(UIIMPOBATH B3aUMHOE PacCIoyiokeHue c(hephl U MITOCKOCTH;
BBIYHCIISATh BEJIIMYWHBI JJICMCHTOB MHOTOTPAaHHUKOB M TEJI BpallcHUS,
00BEMBI M TUIOIIATN MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEN BpallICHHS,
reOMETPUYECKHUX Tell C IPUMEHEHUEM (HopMyT,

CBOOO/IHO OIEpPHPOBATh MOHATHSMH, CBS3AaHHBIMU C KOMOWHAITUSMHU Tl
BpalllcHUsI ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, BIIMCAHHBIH B chepy H
OMMCAaHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIllCHHUS;

BBIYUCIISATh COOTHOIICHHUS MEXTy TUIOIIAIMU IMOBEPXHOCTEH U 00bEMaMU
IIOJJO0OHBIX TE,

U300pakaTh H3y4aeMble (UTYphI, BBIMONHATh (BBIHOCHBIC) IUIOCKHUE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BpaIleHUS,

U3BJIEKaTh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, MpEeACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH IMOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIONHSATH OTIEPALMK HAJl BEKTOPAMU;

3a/1aBaTh IIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pemiaTh FTeOMETPUUYECKHUE 3a/1a4i Ha BBIUMCIICHUE YTJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNW OT TOYKM IO IJIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METOa TIPU PEIICHHH;
CBOOOJTHO ONEPHPOBATH TOHATHSMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABHKECHHM;

BBITIONHATh M300paXKCHUS MHOTOTPAHHWKOB W TEJI BpalICHHUs TIPH
NapajuieIbHOM  NEPEHOCE, UEHTPAIBHOM CHUMMETPHUH, 3€PKAJIbHOMN
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TPeoOpa30BaHus MOI00US;
CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BPAIICHUS. CEUEHUS IIINHIPA
(mapayuienTsHO M EPIICHIANKYJIIPHO OCH), CEUeHUsS KOHYyca (MapauielbHbIC
OCHOBAHHIO U TMPOXOISIINE Yepe3 BEPIINHY), CCUCHUS 1apa,
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUYEHMI: METOJ CJEN0B, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MIEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMETpUYECKHe (AKTHI ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOoararolliiX HECKOJIBKO IIArOB pELICHUs, €CIU YCIOBUSA
PUMEHEHHUS 3a/I1aHbl B SIBHOM U HESABHOU dopme;

pemarps 3aJadyd Ha JI0Ka3aTeJbCTBO MATEMAaTHYECKUX OTHOLIEHUU U
HaXOXJICHUE TEOMETPUUYECKUX BEIINYMH;

IIPUMEHSATh MPOTPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a/1aY;

IPUMEHATh  IOJIyYCHHbICE  3HAaHUS  HAa  IPAKTUKE.  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYALIUU, IPUMEHITh U3YUYECHHBIE
MOHSATHs, TEOPEMBI, CBOMCTBA B  IIPOLECCE IIOMCKA  PELICHUS
MareMaTu4ecku  chopMyIMpOBAaHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peabHBIE CHUTyallMM Ha SI3bIKE T€OMETPHUM, HMCCIENOBATH MOCTPOCHHBIC
MOJIEIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA M TEOPEM,
ammaparta anreOphl, pelarh MPAKTHYECKUE 3ajJa4d, CBS3aHHBIE C
HAXOXKJICHUEM I'€OMETPUYECKUX BEJUYMH,

UMETh TPEJICTABJICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUH Kak
COCTaBHOMU YacTu (yHAaMEHTa pPa3BUTHUS TEXHOJIOTHH.
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