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INOACHUTEJIBHASA 3AIINCKA

["'eomeTpust SBISETCS OTHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO 00IIEero
oOpazoBaHms, TaK KakK OOECIMEYMBAET BO3MOXHOCTh W3YyYCHHSI TUCIHAILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJIECHHOCTH W IPEIMETOB T'yMaHHTApHOI'O IMKIIA.
[TockonbKy JTOTHYECKOE MBITIUICHHE, (HOPMHUPYEMOE MTPU U3YyUECHUU O0YHAFOIIIMUCS
IIOHATUMHBIX OCHOB T'€OMETPUM, IIPU JTOKA3ATEIBCTBE TEOPEM M IOCTPOCHUHU
LETIOYKH JIOTHYECKUX YTBEPKACHUM MPU PEIICHUN T€OMETPUUECKHUX 3a7a4, YMEHUE
BBIJIBUTAaTh W OIPOBEPrarb THUIOTE3bl HEMOCPEACTBEHHO HCIOJIb3YIOTCA MpPH
pEIIeHNH 3a]a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriyoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CIOCOOHOCTEN 00yUYarOIMMXCs MPU U3yUECHUN
FEOMETPUHU, KaK COCTaBISIONIEH mNpeaMeTHol obmactu «MaremMatuka H
uH(popMaTHKa» depe3 00ecTeueHre BO3MOKHOCTH MPUOOPETCHUS ¥ UCTIOJIH30BAHUS
0oJee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U JEHCTBUHN, CTIEU(PUIHBIX TEOMETPHUH,
¥ HEOOXOIUMBIX JJIs1 YCIEHIHOTO MpodhecCHOHATBHOTO 00pa30BaHusl, CBSI3aHHOTO C
MCII0JIb30BAHUEM MATEMaTHUKHU.

[TpuopuTeTHRIME 3aladaMu Kypca TEOMETPUM Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSIONIMMY W YCUIUBAIOIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHre NpeACTaBICHUs O TEOMETPUM KaK 4aCTU MUPOBOU KYJIbTYpPbI U
dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTrypax Kak o
BAKHEUIIINX MATEMATUYECKUX MOJEIAX, IMO3BOJSIONIMX ONUCHIBATh U HM3y4aTb
pa3HbIE SIBJICHUS OKPYKAIOLIETO MUPA, 3HAHKUE MTOHITUWHOIO alnmnapara o pasueiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUu;

dbopMupoBaHHEe  yYMEHHMS  BIAJIETh OCHOBHBIMU ITOHATUSMU 0
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE WX TPUMEHSTh, YMEHHS JOKa3bIBaTh TECOPEMBI M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS paCllO3HABaTh HA YEPTEkKax, MOACIIX U B pealbHOM
MHUpPE€ MHOTOTPAHHUKM M Te€JIa BpalleHUsl, KOHCTPYHPOBATH T'€OMETPUUECKHUE
MO/IEIIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXHOCTHM aKCHOMATHYECKOrO0 MOCTPOEHUS
MaTEMaTUYECKUX TEOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHUKU TPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIAJeTh METOJAMH JI0KA3aTEJbCTB U aJITOPUTMOB
pELICHUS, YMEHHS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIIbHBIE PACCYKIACHHS B XO€
pELICHUsI CTEPEOMETPUYECKUX 3a1ad M 3a4ad C NPAKTUYECKUM COAECPKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBAaHNY MAaTEMAaTUYECKUX YTBEPKICHUA U POJIM aKCHOMATHKHU B TIPOBEICHUN
JEAYKTUBHBIX PaCCYKJICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEN 00YyUaroIIMXcs, MO3HABAaTeIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUHN, KpUTUIHOCTH MBIIIJICHUS, HHTEPECa K U3yUCHHUIO TCOMETPHH;

dbopmupoBanre (HYHKIIMOHAILHOW TPAaMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSl PACclo3HABATh TMPOSBICHUS TEOMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyalUsX W MPHU HU3YUYEHUU APYTHX
y4eOHBIX  TMPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEaJTbHBIX CHUTYAIlMid, HWCCJICIOBAHUS MOCTPOSHHBIX MOJEIEH,
WHTEPIPETALUU TTOJTYYCHHBIX PE3yJIbTATOB.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHME «yMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUH Ha YIIIyOIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJEp)KAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHupoBaHUWE  JIOTHYECKMX YMEHHH  pacmpenenseTcs He  TOJBKO  TI0
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOy4denus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHuss DeaepanbHO padboueit
MIPOTPaMMBI, PACTPENCIEHHBIM IO ToaaM OOYYEeHHS, CTPYKTypPHPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIMIINAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamanuch HEOJHOKpPAaTHO. OTO TO3BOJSET OpPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATUSIMU ¥ HaBBIKAMHU TMOCJIEI0BATENFHO U TIOCTYIATEIBHO, C
coOJTI0/ICHUEM TIPUHIIMITA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYCCKUX TPEICTABICHUNA O0YYaIOIIUXCS, PACIIUPSS M yTayOmsis
e€, 00pa3yst MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexona kK U3y4EHUIO TEOMETPUH Ha YTIIyOJEHHOM YPOBHE MO3BOJISIET:

co3gath  ycinoBus ans  guddepeHnmanuyi  OOy4eHHs, TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpPOTrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3YUYCHUE TEOMETPHUH KaK COCTABIIAIONIEH yaeOHOTO TIpeaMeTa « MaTeMaTrukay;

MOATOTOBUTHh OOYYAIOIMUXCA K TMPOAODKCHUIO HW3YYEHUS MATEMAaTHKH C
ydu€ToM BbIOOpa Oyaymiel mpodeccuu, obecrneunBas IMPEEMCTBEHHOCTb MEXTY
00muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
otBoautcs B 10 kimacce — 102 ygaca (3 yaca B HEJIeIiO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHsTHe 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKArOLIUECH,
napajielibHble W CKpeluBaromuecss npsmble. [IpU3Haku CKpelIMBAarOLIUXCS
npsaMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE: MapaJICIbHbIC
MPSIMBIE B MPOCTPAHCTBE, MapaLICIIbHOCTh TPEX MPSIMBIX, NAPaUIEIbHOCTh NPSIMOU
u 1iockoctu. [lapamiensHoe W IEHTpPAIbHOE MPOCKTUPOBAHHUE, H300paKEHUE
¢uryp. OcCHOBHBIE CBOWCTBAa NapaJJICIbHOTO MpOeKTUpoBaHUs. M300paxeHue
buryp B mapajiesbHONW MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy TpsSMBIMU B mpocTpaHcTBe. [lapanmnenbHOCTh MIIOCKOCTEN: MapalIeIbHbIC
IJIOCKOCTH, CBOICTBA MapajuIeabHbIX IJTIOCKOCTEMN. [Ipocreitmmue
MPOCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadAp, Mapajulelenuie],
IIOCTPOCHHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIECHIUKYIISIPHBIE MPSMbIE B
MPOCTPAHCTBE, NPSMbBIC MapajuICIbHBIE W NEPHNECHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA TMPSAMOM H IUJIOCKOCTH, TEOpeMa O NpsSMOu
MIEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIHUS GUTYPBHI HA TIIOCKOCTh. [lepneHIuKyIapHOCTh
IUIOCKOCTEM: MPU3HAK MEPINECHAUKYJISPHOCTH JIBYX IJIOCKOCTEU. Teopema 0 TpEX
MEPIIEHANKYJISIPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW MU IIOCKOCTBIO, JIBYTPaHHBIN
yroJj, JUHEWHBIN YIoJl IBYTPAHHOTO yrya. TpEXTpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoliCTBA IJIOCKUX YTJI0B MHOTOTPAaHHOTO yriia. CBOMCTBA MJIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHOrorpaHHuKu

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOTOrpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsMasi 1 HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN NapalIEIEUNE] U €ro cBoMcTBa. KpaTyaiimue
IyTH HAa MNOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpoctpancTBeHHas
teopema [ludaropa. [Mupamuaa: N-yronpHas nupaMua, NpaBUiIbHAS U yCeUEHHAS
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIHLHON IMHUPaMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS TpPU3Ma W MpaBWIbHAsA MNUPaAMUJA,



paBUJIbHAS TPEYTOJIbHAS NUpaMUAa U PaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTadAp, JOACKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOIOIPDAaHHUKOB: pE&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOU MPU3MBI,
IJI0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM Mpu3Msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpEMa O
IUIOIIAIHA YCEYEHHOU TUPAMMUIBI.

CuMMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM  IPABWIIBHBIX
MHOTI'OTpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIeinea, CUMMETPHS MPABWIBHBIX NPU3M, CHUMMETPUS NPABUIBHOU
IIAPAMHUIBI.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOpPBI. lIpuM3HAK KOMIIIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapauienenunena. Teopema O pPa3loKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOPAMHATAMM BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CKalApHOE TMPOU3BEIAECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNCKOTO 00IIIECTBA, MPECTABICHUE O MATEMAaTUYECKHIX
OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH, MPOUEIYp
rpaXJaHCKoro  oOmiectBa  (BBIOOpBL,  OMNpPOCBI W JApPYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBKCHHS K
NPOILJIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoja, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKECHUN HAYKU U AEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIIEHU, pacCyKI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3JInyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 310pOBOTO U 0e30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pOBBIO (3I0pPOBOE IHUTAHHE, COANTAHCHPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHME IIEHHOCTH TPYJOJIO0Usl, HHTEPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccurn W pean30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKOM HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMSHUS
COIMATIbHO-?)KOHOMUYECKHUX TPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATbHOU
Cpeabl, OCO3HAHUE III00ATBPHOr0 XapakTepa 3KOJIOTHYSCKUX MPo0OIeM, OpUCHTAITUS
Ha TPUMCHCHHE MaTEMAaTHMYCCKHUX 3HAHUN JUIS pelnieHus 3agad B 00JacTu
OKpy>Karolled cpenpl, IUIAHUPOBAHUE TIIOCTYIIKOB M OIICHKH HUX BO3MOXXHBIX
MOCJICACTBUMN JIJISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM IMPAKTHUKH, TOHUMaHUE MaTeMaTHIECKOM
HayKH Kak cpepbl 4eJIOBEUECKOMN ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTeMaTUYECKOU
KyJbTYPOU Kak CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH IPOCKTHYIO
1 UCCJICIOBATENIbCKYIO AEATECIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble jjornyeckue 1efcTBUA:

BBISIBILITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MNOHATUSIMH, (POPMYJIUPOBATH
onpe/ieleHus] MOHATHM, YCTAHABIMBATh CYLIECTBEHHBIN MpU3HAK KIacCU(UKAIUH,
OCHOBaHMS 1J1s1 0000IIEHNS U CPaBHEHM I, KPUTEPUU MTPOBOJIUMOI0 aHAJIN3a;

BOCIPUHUMATh,  (opMyJIuMpoBaTb U  NIPEeoOpPa3OBBIBATh  CYXKIACHMS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJIITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AMMOCBA3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJCHUIX U YTBEPXKICHUSX, MpeNararb KpUTEpPUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIbI;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEUICHMs], BIOMpATh HanboJee MOAXOASIIUIN C yUETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



WCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbLCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 0ObEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIPOIECCa, a TaKXKe BBIABUTATH
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIIMH, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTHU3UPOBATh U MHTEPIIPETUPOBATHh HH(POPMAIIHIO PA3IIUYHBIX BHIOB U ()OPM
IIPE/ICTABIICHNUS,

CTPYKTYpPUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIEHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBI€ YHHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeIsIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJAYy pELICHUS 3a/auu,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pelIeHUsl, COIMOCTABIIATh CBOM CYXKACHUA C CYXICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me W CXOJCTBO MO3UINNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEN ay IUTOPHHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4E€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHON  peduiekCuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSL Tpollecca M pe3yibTaTa peuieHus
MaTeMaTUYEeCKOM 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHXKEHUS WJIM HEIOCTHUKEHUS! PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHAMBUAYaJIbHOM
paboThl mMpuU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh I1€db COBMECTHOM
JeATEeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOoThl, pacrpeneisiTh
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX GopMax paboTel (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAa
B 0OmuUiA TPOAYKT TIO KpUTEPHUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICCTBUSL.

NNPEJMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaronuicsi HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSTUSMH CTEPECOMETPUU TIPU
pelIeHUH 3a1a4 U MPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU
r€OMETPUYECKUX 33/1a4;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSITUSMH, CBSA3AHHBIMU C yrjiaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUIMH, CBSA3aHHBIMUA C MHOTOTPaHHUKAMU;



CBOOOJIHO pacrmo3HaBaTh OCHOBHbIC BHUJbI MHOTOTPAHHHMKOB (MpU3Ma,
nupamMuza, NpsSMOYTOIBHBIN Mapaieenumnes, Ky0);

KJaccu(UIMpoOBaTh ~ MHOTOTPAaHHMKH,  BBIOMpass  OCHOBaHUA  JUIs
KJ1accuuKaIuu;

CBOOOJHO  ONEPUPOBATh  TMOHSATUAMH, CBSI3@aHHBIMH C  CEUYCHHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATh napajiesibHOE, LHEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKE QUTYP HA TUNIOCKOCTh, BHITOIHATH U300pakeHus puryp Ha
MJI0CKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYKMCIIATh  IUIOMIAJM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
MpaMuJia), FTCOMETPUUECKUX TeJ C TPUMEHEeHHEM (HOpMYIT;

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: CHUMMETPHUSI B IPOCTPAHCTBE, LIEHTP,
OCh ¥ TNIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHI;
CBOOOJTHO OIEpUPOBATh MOHATUSMHU, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HAJl BEKTOPaMU;

pemiaTh 3ajladd Ha JO0Ka3aTeJbCTBO MATEMATHYECKUX OTHOIICHUH W
HaX0XJIEHUE FT€OMETPUUYECKUX BETUUYHNH, TPUMEHSISI U3BECTHBIE METO/IbI ITPU
pElIEHNH MaTEMAaTHYECKUX 3aJad TMOBBIIMIEHHOTO WU BBICOKOTO YPOBHS
CIIOHOCTH;

NPUMEHSITh MPOCTEHIINE NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1ay4;
U3BJICKaTh, NPEOOPa30oBbIBATE W HMHTEPIPETHUPOBATH HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEeACTABICHHYIO Ha
yepTekax U pucCyHKax;

NPUMEHSITh TMOJyYEHHbIE 3HAHUSI HAa TMPaKTUKE: CpPaBHUBATb U
aHAJIM3UPOBATh PEalbHbIE CUTyallMH, MPUMEHSATh U3yUYEHHBbIE MOHSTUS B
mpoliecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcQOopMyIMpOBaHHON
npoOJsieMbl, MOJACIUPOBATh PEAIbHBIC CHUTYallMM Ha S3bIKE T€OMETPUH,
UCCJIEeIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pemarh MPaKTUYECKHE 3a/1ayw,
CBS3aHHBIE C HAX0XKJIECHUEM F€OMETPUUYECKUX BEJIMYHH;

UMETh TMpeACTaBiIeHUsI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4yacTu (pyH1aMEHTa Pa3BUTHUSI TEXHOJIOTUH.
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