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MHNOACHUTEJBHASA 3AIIMCKA

['eometpust siBnsieTcss ONHUM U3 0a30BbIX KYpCOB Ha YpPOBHE CPEIIHETrO
oO1ero oOpa3zoBaHus, TaKk Kak 00eCIeuyrnBaeT BOZMOXKHOCTh U3YUYEHUS NUCIUILINH
€CTECTBEHHO-HAYYHOW HAINPABJICHHOCTH M NPEAMETOB T'YMAHUTAPHOTO IMKIIA.
[Tockonmpky  JOTMYECKOE  MBINUICHHE,  (GopMUpyeMOoe  MpH  H3YYCHHHU
OOyYarONIMMUCS TOHSATUHHBIX OCHOB N'€OMETPUHM, MPHU JI0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUM LIETOYKHU JIOTUYECKUX YTBEPKICHUM MPU PEIICHUH N'€OMETPUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb W ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO ILMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

Lenb ocBoeHust nmporpamMmsl yueOHOTO Kypca «I'eomeTpusi» Ha yriryOJaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEH OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTteMaTtuka u
nHpopmaTtrka»  yepe3  OOeCleueHHE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TIE€OMETPUYECKMX 3HAHMM M JEHCTBUU,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIIEITHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paclIMpeHne NpeaCcTaBIeHUsI O Te€OMETPUU KaK 4acTH MUPOBOM KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(opMHpOBaHUE TPEJACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIKMCBHIBATH U U3Yy4aTb
pa3HbIC SBJICHUS OKPYXKAIOILIEro MUpa, 3HAHUE NOHATUUHOIO armnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

(¢opMupoBaHue  yMEHUS ~ BIAJE€Tb  OCHOBHBIMM  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHATb, YMEHMs JOKa3blBaTh TEOPEMbI M HAaXOIUTh
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pACllO3HABaTh HA YePTEkKax, MOACIIX U B PEaTbHOM
MHpPE MHOTOTPAaHHHKM M Te€Jla BpallEHUs, KOHCTPYUPOBATbh TI'€OMETPUYECKHE
MOJEIIN;

(opMupoBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

(GopMupoBaHHE yMEHHS BIaJETh METOJAMHU J0Ka3aTebCTB U aJFOPUTMOB
pelmeHns, YMEHUs UX IIPUMEHSTh, NMPOBOIAUTH JOKA3aTENIbHBIE PACCYXACHUSA B
XOJI€ PELICHMs CTEPEOMETPUYECKHX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOJUMOCTH  JIOKA3aTEIbCTB  IPH



000CHOBaHUHU MAaTEMAaTHYECKUX YTBEPKACHUN U POJIM AaKCUOMATUKH B MPOBEACHUN
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHHM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUYECHUIO T€OMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHUSI PACHO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYALUSX W NPH U3YYEHUU APYTHUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATBHBIX CHUTYallMil, HUCCIIEIOBAHUS TOCTPOCHHBIX MOJEIIEH,
WHTEPHPETALNN [TOJYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJEP)KATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpus» B
10-11 «xmaccax sBmstorcsa: «lIpsiMple W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema  BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «YMETh ONEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTEJIbHBIM JIMHUAM y4eOHOro Kypca, a
(GopMUpOBaHHE  JIOTUYECKUX YMEHUH pachnpefensercsi He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 rojgam odyuyenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yiibTaTaM ocBoeHusi DenepanbHON paboueit
POrpamMMbl, pacHpeleNEéHHbIM MO TojJaM OOy4YeHHSs, CTPYKTYpPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIIUAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamaiuch HEOAHOKPATHO. OTO  TO3BOJISIET  OpPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMHU MOHATHSIMHU M HaBBIKAMH I1OCJIEN0BATEIBHO U NOCTYIIATEIBHO, C
COOJII0/IEHNEM MPUHLIUIIA IPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUNA 00yUYalOIIUXCs, PACIIUPss U yriayOmsis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus s auddepeHnmanud  oOydeHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOJATOTOBUTh OOYyYalOUIMXCAd K MPOJOJDKECHUIO H3YUYEHHS MaTEeMaTHKU C
yuéTtoMm BbIOOpa Oyayuied npodeccuu, obecrieunBas MPEEMCTBEHHOCTb MEXKIY
o01uM 1 ipoheccuoHaTBLHBIM 00pPa30BaHUEM.

Ha wusydenue ydebHOro kypca «['eomeTpusi» Ha yriiyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Hezentwo), B 11 knacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPKXAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpur. Touka, ImpsiMas, IJIOCKOCTH,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHMYECKOM IIOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOEe pacnosioeHHe MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
NapajulesIbHble W CKpelMBaroImuecs npsMble. lIpu3Hakym CKpemmBarommxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: M1apajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, IaPAJUIEIBHOCTD TPEX MPAMBIX, [IaPAJLIEIBHOCTD PSIMOU
U 1ockocTH. [lapamnenbHoe W LEHTpalIbHOE MNPOEKTHUPOBAHUE, H300paKEHHE
¢uryp. OCHOBHBIE CBOWCTBAa MapajlieJIbHOTO MNpPOEKTHUpOBaHuUsA. M300pakeHue
¢buryp B nmapajyiebHOW MNPOEKIHUH. YTIbl C COHANPABICHHBIMA CTOPOHAMM, YIrOJI
MEXy NpAMBIMU B IIPOCTPAHCTBE. llapajuienbHOCTD MIIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBOMCTBaA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTU: TETpadJp, Mapajuiejenunes,
MMOCTPOCHUE CEYCHUM.

IleprieHIMKYISPHOCT NPSIMOM U IJIOCKOCTH: IEPIICHINUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapPAUICIbHBIE M IEPIEHAUKYISIPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOW M INIOCKOCTH, TeopeMa O IIpsAMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  MHpoeKuust  (GUrypsl Ha  IIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIUKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yriel B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXIpaHHbIM U MHOTOTPAHHBIE YIJIBL.
CBOICTBa IUUIOCKHX YIJIOB MHOTOrpaHHoro yria. CBoWCTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB W CHUHYCOB JUIA
TpEXTPAHHOIO yTJIA.

MHororpaHHUKH

Buabl MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TIOJHAs IOBEPXHOCTh MPHU3MBI.
[Tapaiutenienumiesr, NOPSAMOYTOJIBHBIA — NapajuleieNune]; YW  €ro  CBOMCTBA.
Kparuaiimme 1yt Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema I[ludaropa. Ilupammpa: n-yronpHass nupamMuia,
npaBWIbHas W yceu€éHHas nupamuiabl. CBoiicTBa peéOep M OOKOBBIX TpaHEu
IIPAaBWIBHOW nUpamuzbl. [IpaBuiibHBIE MHOTOIpAaHHMKH: NPaBUJIbHAS IPU3Ma U



IIpaBWJIbHAs IHMPAMHUIA, TNPABUIbHAA TPEYroJibHasA MNHUpPAMUAA W IPABWIBHBIN
TeTpasap, KyO. IlpeacraBieHue O mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
JOJIEKadIp U UKOCAdIP.

Bbluncnenue 31€MEHTOB MHOTOIPAHHUKOB: péOpa, JauaroHaju, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOW MPU3MBIL.
[Inomanes OOKOBOM IMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CummeTpuss B HPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  IIPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajulelienuneaa, CUMMETPHUS IPABUIBHBIX NPU3M, CUMMETpUsS NPaBUIBHOU
MIAPAMUIBL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApHBIC, COHAIIPABJICHHbBIE W  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JI€UCTBUS C BEKTOPaMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yrcno. CBOKWCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUs BEKTOPA HA YHCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOpBI. lIpHM3HAK KOMILTAHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mnapamnenenunena. Teopema O pasjgoKEHUHM BEKTOpA IO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsMoyronpHass  cucremMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3bp MEXIy KOOpIHHATAMU BEKTOpAa H
KOOpAMHATAMH TOYEK. YTOJN Mexay Bekropamu. CKalspHOE NPOU3BEICHHE
BEKTOPOB.

11 KUIIACC

TeJsia BpalueHust

[TonsiTHsA: TMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOCcTed. Tema BpaleHUS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpaIieHus: Ha Tiockoctu. Pa3Béprka muwimHapa u konyca. Cummetpust chepsl u
mrapa.

O0bém. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOHM TPU3MBI, IWIMHpPA, MUPaMHUAbl U KoHyca. O0BEM mapa U M1apoBOTO
CerMEHTA.

KoMmOuHanuu Ten BpaiieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
WIMHApP, ONHCaHHAas okojo wwiuHapa. llepeceuenune cdepsl U mapa ¢
wiockocThio. Kacanne mapa u chepsl miockoctero. [loHATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHONM B MHOTOTPAHHUK WJIH TENO
BpalICHUSI.

[Tnomane MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIOMaas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOImIEHHWE OO0BEMOB, IUIOMAACH IMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BPAILCHUS: CEUYCHUS LUIIMHIpA
(mapayuienbHO M MEPHEHAUKYISIPHO OCH), CEYEHHUsT KOHyca (mapajuielbHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIINHY), CEUCHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUSA, METOJ MEpPEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl 4 KOOPANMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepaunu Hax BEKTOopaMH. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBA BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbHas
CUCTEMa KOOpAWHAT B pocTpaHcTBe. KoopnnHatel BekTopa. PaznoxeHne BeKTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIICHUH TeOMETPUUYECKHUX
3a1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBixkenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmme cBoiicTBa JBWKCHUH. Buabl JBWXCHUMN: TapauIebHBIA IEpEeHOC,
LEHTpaJbHasl CHUMMETPHUSA, 3€pKajdbHas CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHSl» (YIJYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUMCKOro  00IecTBa,  MPEACTaBIEHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH,
NpoIeAyp TPakKIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHl W JAPYroe), YMEHHE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMM HHCTUTYTAMH B COOTBETCTBUM C MX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NaTPHUOTHYECKOEe BOCTIUTAHHE:

c(OPMHUPOBAHHOCTh POCCUHCKON IpaKAAHCKOW MACHTUYHOCTH, YBAXKEHUS K
IPOIIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHUKEHUSIM POCCUHCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHUECKON LIKOJIBI,
UCIIOJIb30BaHUE D3THUX JIOCTH)KEHUH B JApPYTrUX HayKax, TEXHOJOTrusX, cdepax
HYKOHOMMUKH;

3) IyXOBHO-HPAaBCTBEHHOE BOCIHTAHME:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHIMCKOT0O Hapoja, c(hOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOr0 MOBEACHUS, CBA3aHHOIO C MPAKTHUECKUM
OPUMEHEHUEM JIOCTH)KEHUH HayKh M JesTebHOCTbIO YYEHOIO, OCO3HAHME
JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYMBOTO OYIyIIETO;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

ACTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs OSCTETHKY MaTeMaTUYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUN, BOCIPUMMUYUBOCTD
K MaTeMaTHYECKUM aclleKTaM Pa3IMYHbIX BUI0B UCKYCCTBA;

5) puznueckoe BocnuTaHue:

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUeCKUe 3HAaHUA B
MHTEepecax 3J0pOBOT0 U 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHU H
OTJIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), (PU3MUECKOE COBEPLICHCTBOBAHUE
IIPH 3aHITHSX CIIOPTHUBHO-03/I0POBUTEIHHOM JESTEIBHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTH TpPYAOIIOOHs, HHTEpPEC K
pa3nuuHbiM  chepaM  MpPOo(ecCHOHATBHOM — JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MNPUIIOKEHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrt ¥ pealrM30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTH K  MaTreéMaTH4YeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3KoJI0rHYecKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, TOHMMAaHHUE BIUSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLUATBHOM
Cpeibl, 0OCO3HaHUE II00ATIBHOTO XapaKTepa dKOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
Ha MPUMEHEHHE MATEMATHYECKUX 3HAHWM JIg peuieHus 3agady B 00JacTu
OKpYXalolel cpefpl, IUIAHWUPOBAHUE IIOCTYNKOB M OLEHKH HMX BO3MOKHBIX
MOCJIEJICTBUM VISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO TTO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOW  MpPaKTUKH, TOHUMAaHHE
MaTEeMaTUYeCKOM Hayku Kak cdepbl 4YeTOBEYECKOM JesTEIbHOCTH, JTaloB €€
pa3BUTHS W 3HAYUMOCTH [UJIS Pa3BUTUS LUBUJIM3ALMU, OBJAJECHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypOW Kak CpEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3zoBble 1ornyeckue AeMcTBUA:

BBIABJISATH U XapaKTEPU30BaTh CYLIECCTBCHHBIE INPHU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy TMOHITUSAMH, (POopMyIUpOBaAThH
OTpeIeSICHUs] MOHATUH, YCTaHABIUBATh CYIIECTBEHHBINH MPU3HAK KJIacCU(UKAIWU,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMaTUUECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M M IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, NpeasiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBHIOMpPATh CMOCOO pelmieHus Y4eOHOU 3afaun (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEILCHUSA, BbIOMpAaTh HauOosiee MNOAXOASAIMMK ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciegoBaTe/bCKie 1eHCTBUSA:



HCIIOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BONPOCH,  (PUKCUPYIOUIME  MPOTHUBOpEUUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENILHO CIUJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICAOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;

CaMOCTOSTEIIHO (OPMYIHPOBATh OOOOIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAOJIIOIEHMS, HUCCJEJOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpolecca, a TAKKE BbIIBUTAThH
MPEOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

BBISIBIISITH AeUIIMTH MHPOPMAIIMHU, TAaHHBIX, HEOOXOAMUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PEILICHHUS 3a]1auu;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBAaTh MH(POPMAIINIO, MPEJICTABIATh €€ B PAa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTD uHopMaru 1o CaMOCTOATENLHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OoO1enue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO XOAYy PEIICHHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh WJEH, HAalleJIEHHbIE Ha TIOMCK
pEUIEHUs, COIMOCTAaBIIATh CBOU CYXKACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEACTaBISATh PE3YJbTaThl PEIICHUS 3aJlau, dKCIIEPUMEHTa, UCCIIeIOBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajaad
MPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryisiTuBHbBIE YHHBEPCcAJIbHbIE y4eOHbIe 1eliCTBUSA
Camoopranmsamnus:



COCTaBIISITh IJIAH, aJITOPUTM PELIECHUS 33Ja4H, BIOMPATh COCO0 pELIeHUs C
y4€TOM HUMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJIEKT:

BJaJ€Th  HABbIKAMU  IIO3HABAaTEJIBHOM  pediiekcuM  Kak  OCO3HAHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pPElIeHUs
MaTeMaTUYECKOM 3a4a4u;

IPEABUAETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUAM, OOBSICHATH IPUUNHBI
JOCTHKEHHSI WIM HETOCTUKEHUSI PE3YNIbTaTOB JIESTEIIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIBHOCTD:

MMOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUYaAIbHOU
paboThl mNpU pelIeHHH Y4YeOHbIX 3a7ay, MPUHUMATh LEIb COBMECTHOU
NeATEIbHOCTH, IJAHUPOBATh OPraHHM3ALUI0 COBMECTHOM pPabOThI, pacHpenessiTh
BUIBl paboT, JOroBapuBaThCs, OOCYXKIaTb MPOLECC U pe3yabTaT padoThl,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

Y4acTBOBaTh B IPYIIOBBIX (hopmax padboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHHUPOBAaTh CBOM JEHCTBHSA C JPYTMMH YIEHAaMH KOMaH[bl, OLIEHUBAaTh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K konny 10 kaaccaoOy4daromuics HayquTcs:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMH TMOHITHSIMH CTEPEOMETPHH MIPH
pelleHny 3a7a4 U IPOBEACHUH MaTeMaTHUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUHU M CJIEACTBUSA M3 HUX MpPHU PEIICHUU
reOMETPUUYECKUX 33/1a4;

e KIACCU(UIIMPOBATH B3aUMHOE PACIIOJIOKECHHUE TPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEpPUPOBATH TOHATUSAMHU, CBSI3AHHBIMH C yrjamMd B
IPOCTPAHCTBE: MEXKAY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MPSIMOU U
IIOCKOCTBHIO;

e CBOOOJHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBINA Mapaienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAaHUS IS
KJTaCCU(UKAIIAH;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajiesibHOe, [EHTPAIILHOE u OpPTOTOHAJILHOE
NPOEKTUPOBaHKE (UTYpP Ha IMJIOCKOCTh, BBIMOJIHATH M300pakeHUs QUryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpuU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OChb M IUIOCKOCTb CHUMMETpPUHU
Qurypsr;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e  BBINIOJIHATHCHCTBHUSHAIBEKTOPAMH;

e pemaTrh 33JaYyd Ha JI0KA3aTeIhCTBO MAaTEeMAaTHYECKUX OTHOIICHWHA W
HaXOXKJECHUE TCOMETPUUYCCKUX BEIIMYWH, TMPUMEHSS HM3BECTHBIC METOJIbI
IpU PEIICHUN MaTeMaTHYEeCKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHUIINE TMPOTpaMMHBIE CpPEJICTBA U  DJIEKTPOHHO-
KOMMYHHKAI[IOHHBIE CHCTEMBI TP PEIICHUN CTEPEOMETPUIECKUX 3a/1ay;

e WU3BIIEKATh, MPEOOPA30BBHIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHWA HA TMPAKTUKE: CpPaBHUBATh U
aHAM3UPOBAaTh PEAbHBIC CUTYyalluH, TIPUMCHITh U3YUCHHBIC TOHATHS B
mpolecce TIMOUCKAa pEIIeHUS MaTeMaTUYecKu  CPOpMYyITUPOBAHHOM
mpoOJIeMbl, MOJCIUPOBATh PEANbHBIE CHUTYyallMd Ha S3BIKE TECOMETPHUH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJENU C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUNW W TEOpeM, ammapara anreOphl, pemarh NMpaKTHYeCKHue 3ajaud,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYHH;

e UWMETh TPEICTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kaaccaoOydaromuics HayquTcs:



CBOOOJIHO OMNEPUPOBATH MOHATHUSIMHU, CBSI3AHHBIMU C IUJIMHIPUYECKOMH,
KOHUYECKOM U chepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

ONEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAILEHUS: IIWIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalieHus (UUIUHAP, KOHyC, cdepa U Imap) |
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BpaICHHUS,;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIOIOKEHUE ChEphl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAICHUSA,
O0OBEMBI U TUIOHIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpalleHUs,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpaIllCHUsI 1 MHOTOIPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
omMCcaHHbIA OKOJIO cdepsl, chepa, BOUCAHHAS] B MHOTOIPAHHUK WA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300paxatb u3ydaeMble (DUTYpPBI, BBIOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJIl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

CBOOOTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHSTHOIIEPALIUUHA/IBEKTOPAMY;

3a]1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
pelatbh reoMeTpUYECKHUE 3a7a4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOTHATh HM300pKEHUST MHOTOTPAHHUKOB U TeJl BpAIllCHUS TMpHU
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMH]pA
(mapaJuienTbHO U NEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYCa (MapaJuieIbHbIE
OCHOBAHMIO ¥ MPOXOJSIIUE Yepe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS! CEUEHUW: METOJ CJIEI0OB, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHHUS,

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PEUICHHUS CTEPEOMETPUUECKHX
3a1a4, MNPEANOIararolIuX HECKOJIbKO IIAaroB pEUICHUsS, €CIU YCIOBUS
NPUMEHEHUS 33]IaHbl B SIBHOM U HEIBHOU (hopMe;

pemiaTh 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHHM |
HAXO0XKJECHUE T€OMETPUUECKUX BEJIIMYNH;

IIPUMEHSTH NPOTPAMMHBIE CPEIACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IPUMEHATh  IIOJIyYCHHBIC  3HAHMS  HA  IIPAKTHKE:  CPABHUBATH,
aHAIM3UPOBAaTh U OLICHUBATH PEAJIBHBIE CUTYAIlUH, IPUMEHATh H3yUYEHHBIE
IOHATHS, TEOpPEMBbI, CBOWCTBA B IIPOLECCE TOWUCKA PEUICHUs
MaTeMaTU4ecku  cOpMyJIMpPOBAaHHOM  MpOOJEMBbI,  MOJIEIHPOBATH
pealbHBIE CUTYallud HA SA3BIKE TN'€OMETPUH, HUCCIENOBATh IOCTPOEHHBIE
MOJEIN C HCIOJIb30BAHUEM TIEOMETPUYECKUX IIOHATUH U TEOPEM,
anmapata aiureOppl, pelaTh MNPAKTUYECKUE 3aJauM, CBA3AHHBIE C
Hax0KJICHUEM T'€OMETPUUECKHUX BEJINYNH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTAaBHOM YacTu (pyHAaMEHTA pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HauMenoBanuepas e on KosnuecTBO4acoB DJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoubnbsiepadorsl | IIpakTHyecknepadoTbl (ipposnic)
o0pa3oBaTe/IbHbIEPECYPChI
1. BBenenue B crepeomeTpuio 23 1
5 B3auMmHoe pacnionoxxenue 5 1
IPSMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IB}-IOCTB HPSMBIX U 8
IUIOCKOCTEH B IIPOCTPAHCTBE
4 HepneHamfyﬂ;IpHOCTL TPSMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
5. VYrisl U paccTosIHUS 16
6 MHororpanHuKH 7
BexTops! B ipocTpaHcTBe 12
8. [ToBTOpenwue, 06001IeHNE U 5 5
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB 10 102 6 0
I[MPOI'PAMME




11 KIIACC

KosanuecTtBouyacon JIeKTPOHHbIE
Ne HaumeHoBaHuepasieioB u (undposLIe)
n/m TeMIIPOrpaMMbl Bcero KonTpoabnbiepadorsl | [lpakTnueckuepadoTbl P
o0pa3oBaTeIbHbIEPECYPCHI
1. AHaIUTHYECKAsAT€OMETPUS 15 1
5 [ToBTOpEHHE, o6o6meHI/ie u 15 1
CUCTEMAaTH3AIHsI 3HAHHHA
3. OO0BEMMHOTOrpaHHHUKA 17
4 TenaBpatienus 24
5 [Imoma iy moBepxXHOCTH U 9 1
' 00BEMBI KPYTIIBIX TEI
6. JIBrokeHust 5 1
7 [ToBTOpenue, o6odLIIEHNE U 17 2
' CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I1O 102 8 0
I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1.Atanacsu JI.C., Byry3oB B.®. «['eomerpus, 10-11», JI.C. ArtanacsH, B.O.
byrty3os, C.b. Kanomiies u nap. - M.: [IpocBemienue.

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA
1.IToypounsle pa3paboTku 1o reomerpun. 10 knacc. /B.A. SIpoBeHko

2.Iloypounsie pa3zpabotku 1o reomerpun. 10 kmacc. /B.A. SIpoBeHko
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