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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIEHHOCTH M MNPEIMETOB T'YMAaHMTapHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroUmxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(eCcCHOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MTOHATHIHOTO aIapara no pasiaeny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHBIE CIOCOOBI pEIIeHUS 3a/1ay;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBaHUE TMOHHMAHHUS POJIM AKCHUOMATHKH MpU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronInXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNIbHBIX MKU3HEHHBIX CUTYALUSAX W MPU HU3YUYECHHH JIPYTHUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEIEBAHTHBIMM T'€OMETPUM Ha YriyOJ€HHOM YpoBHE OOydeHHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil paboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHSAMU U HABBIKAMU ITOCJIEI0OBATEIBHO U ITOCTYNATEIBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCsl, pACIIUPSAS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOAOJIKEHUIO H3YyYEHUS MATEMAaTUKU C
yuéTtoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJEHHOM YpOBHE
orBoautcss 204 waca: B 10 xmacce — 102 wyaca (3 waca B Hememno)



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapaiienpbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAy IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHME:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YUalOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4ji€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI W JIPYyroe), yMeHHue
B3aMMOJICUCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIHUSIMHA ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:



c(hOpPMHPOBAHHOCTh POCCUHCKON TPakKIMaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIBHOCTBIO YYEHOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYyIIEro;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEHICHUH, pacCy ACHUIN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTUUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBBIO (370POBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTJIbIXa, peryisipHas (u3nUecKasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBATh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaThUyeckoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYypbl, TOHUMAHHUE BIIMUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOJHON U COIMATBLHOMN
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
HAa TPUMEHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3ajgad B 00JacTu
OKpY’Karolel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISI OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, TMOHWMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4YeToBEeUeCKOW MesATebHOCTH, JTaroB €&



pa3BUTHA M 3HAYMMOCTH JUISI DPAa3BUTHSA LMBUIM3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTypOW KaK CpPEACTBOM IIO3HAHMS MHPA,
TOTOBHOCTb OCYULIECTBIIATh IPOEKTHYI0 M HCCIIEIOBATEIBCKYIO JESATEIbHOCTD
WHJVBUAYAIBHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBUA:

BBISIBISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUM, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3OBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHHIM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTebcKme 1eiicTBUS:

UCII0JIb30BaTh BOIMPOCHl KaK HCCIEI0BATEIbCKUI WHCTPYMEHT IMO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MNpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aApPTyMEHTHPOBATH
CBOIO ITO3ULIAI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHUE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00beKTaMu, SIBJICHUSIMHU, TTPOIIECCAMU,

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOIO  HAONIONCHHUSA, HWCCIENOBaHUS, OLEHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKKE BbIABUTATH
IPEATOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nundopmanmueii:



BBISBJIATH JeUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHCTEMAaTH3HpPOBAaTh W WHTEPHPETUPOBATh HH(POPMAIUIO PA3IUYHBIX BUIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpPOBaTh WMHGOPMAIMIO, MPEICTaBIATh €€ B Pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh Ha/I&KHOCTD uHpOpMaLUn o CaMOCTOSITEIIBHO
c(OpPMyYITHPOBAHHBIM KPUTEPHSIM.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeiCTBHA

OOwmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, /aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTaT;

B X0/i€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYILIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pElIeHNsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
auainora, oOHapyKUBaTh Pa3jIM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4yi, dKCIIEPUMEHTA, UCCIEA0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHS

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILECHUS 3a/1a4i, BRIOUPATh CIIOCOO pelieHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJE€Th  HAaBBIKAMHM  TO3HABATENBbHON  pedieKCHud KaK  OCO3HAHMS
COBEPILIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara peuieHHs
MaTeMaTHYECKOM 3aJ1auM;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTIDKCHUSI YUTH HEIOCTHKEHUSI PE3YJIbTATOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL II€Ib COBMECTHOU
NEATEILHOCTH, TIJIAHUPOBATh OPTAHHU3AIIMI0 COBMECTHOW PabOTHI, pacmpeneiisTh
BUIBI PpaboOT, IOTOBapUBATHCA, OOCYXIAaTh TpOIecC M pe3yiabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» H WHBIE), BBHINOJHATH CBOK 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHJbI, OIICHHBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMH IIOHSATHSMH CTEPEOMETPHUH TIPHU
pelIeHUN 3a71a4 U MPOBEJACHIUN MaTEMaTHYECKUX PACCYKICHHUIA;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIOJIOKCHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IFIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TpH3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuienenune, Kyo);

e KJIaCCH(PUIIUPOBATH  MHOTOTPAHHHWKH, BBIOMpass  OCHOBaHWUS  JJIs
KJ1accuuKaluu;

e CBOOOJHO OIEPUPOBATH TOHATHUSMH, CBSI3AaHHBIMH C  CEUCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBINIOJHSATH napajiebHOE, IIEHTPATILHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BHITIOJHATH M300pakeHus puryp
Ha TIOCKOCTH;

e CTPOWTH CCUYCHHSI MHOTOTPAHHHUKOB Pa3IMYHBIMU METOJAMH, BBITTOITHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHUBY;



BBIYUCIISITh  IUIOIIAQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamMua), TCOMETPUIECKHUX TN ¢ TPUMEHEHnEM (HOpMYIT;

CBOOO/IHO OINEpPUPOBATH MOHSATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUHU
uryper;

CBOOO/IHO OIEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
IIPY PEUICHUU MATEMAaTUYECKHUX 3a7a4 MOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

IPUMEHATh IPOCTEUIIME MPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MpPEOOpPa30BBIBATH M HWHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

IPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATh PEAJIBHBIE CUTYALlUU, NPUMEHITh U3YUYCHHBIE NOHATUS B
IpoIecce IMOWCKa pElIeHUs MaTeMaTU4ecku  CcPOopMyTUpOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEATbHBIC CHUTYallMd Ha SI3bIKE T€OMETPUH,
MCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeACTaBlieHus] 00 OCHOBHBIX dTamax pa3BUTHS FEOMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoabnble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThbI
https://m.eds00.ru/886719bc
BBenenue B ctepeoMeTpuio 23 1 0
B https://m.eds00.ru/886719bc
3alMHOE PacCIOJIOKEHUE IIPSAMBIX B 5 1 0
IPOCTPAHCTBE
n . https://m.eds00.ru/886719bc
apaJuIeNIbHOCTh MPSMBIX M TUIOCKOCTEH 3 0 0
B TIPOCTPAHCTBE
- https://m.eds00.ru/886719bc
CPUCHAUKYIIAPHOCTD NPAMBIX U 25 0 0
IIJIOCKOCTEN B IIPOCTPAHCTBE
https://m.eds00.ru/886719bc
VYTIBI ¥ pacCcTOSTHHS 16 1 0
https://m.eds00.ru/886719bc
MHororpaHHuKu 7 1 0
https://m.eds00.ru/886719bc
BexTopsl B mpocTpaHcTBE 12 0 0
[ToBTOpenue, o6oOIICHNE U 5 2 0 bubmuorexa [IOK
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eometpust 10-11 kmaccer JI.C. AtanacsiH -yueOnuk : Mocksa. [IpocBemenne

2023.

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
Mertoanueckoe mocooue s yunurens ['eomerpus A. I'. Mep3nsk. B.b.
[TomoHcKkwiA.

Artanacan.JI.C. YueOHuk

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubarorexa LIOK https://m.edsoo.ru/886719bc

bubmuoreka [{OK https://m.edsoo.ru/7f415b90
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