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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma mo reomerpuu s 10 kimacca cocraBieHa B COOTBETCTBUU C
TpeOOBaHUAMH (PEeICPATBHOTO TOCYJapCTBEHHOIO O0pa30BaTEIbHOTO CTAaHAAPTAa CPEAHETrO
oOmiero oOpazoBanus / nmpukaz MuHHcTepcTBa 00pa3oBaHust U Hayku Poccuiickoit @enepanuu
or 17 mas 2012 roma Ne 413 «OO6 yrBepkacHuu ¢(eAepaIbHOTO TOCYAaPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CPEJHEro O0Imero oO0pa3oBaHMs», HA OCHOBaHMHU (emeparbHON
pabodyeil mporpaMMbl cpeaHero odmiero oopazoBaHus. Martematnka (yriryOJeHHBIH YPOBCHB)
(mns 10-11 xmaccoB oOpa3zoBarenbHBIX opraHu3anuil) — Mocksa, 2023. B mporpamme yd4TeHBI
uaen W nojoxkeHus KoHuenmmu pas3BUTHs MareMaTHdeckoro oOpasoBanusi B Poccuiickoit
denepanuu.

I'eomerpust sBisieTcss OAHMM W3 0a30BBIX KypCOB Ha YpPOBHE CpEIHETO OOIIero
o0pa3oBaHus, Tak Kak 00eCTIeYuBaeT BO3MOKHOCTh M3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HANpPaBJICHHOCTH U TIPEJAMETOB TyMaHHTAPHOTO IHMKIA. [TOCKOJNBKY JIOTHMYECKOE MEBIIUICHHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMHUCS TIOHSTHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeIbCTBE TEOPEM M TIOCTPOCHUHU IIETIOYKH JIOTHYECKUX YTBEPXKACHUH TpH pPEUICHUN
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
WCTIONB3YIOTCSl TIPU PENICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IHMKJIA, B YaCTHOCTH (PH3UYECKUX
3ajad.

ens ocBoeHust mporpamMmsl yueOHoro kypca «I'eomerpus» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE WHIMBUAYaJIbHBIX CIIOCOOHOCTEW OOYYalOMIMXCS TPH HW3YUYCHHH TE€OMETPHH, Kak
COCTaBJsifOLIEH MpeaMeTHOM oOmactu «MaremaTtuka W UHGOpMaTHKa» yepe3 olecreueHue
BO3MOHOCTH MPHOOPETEHUS M HUCHOJIb30BaHUS Oojiee TIyOOKHX T€OMETPHUYECKUX 3HAHUM U
NEeUCTBUH, CeUM(UYHBIX T'€OMETPHH, U HEOOXOAUMBIX AJIS YCIEIIHOTO HPO(eCcCCHOHATIBHOTIO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMAaTHKH.

[IpuopuTeTHBIMM 331a4aMU Kypca T€OMETPHU Ha YTIyOJI€HHOM YPOBHE, PACIIUPSIOIIUMU
U YCWJIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacliMpeHue MpeACTaBIECHUS O TEeOMETPUU KaK 4YacTH MHUPOBOHW KYIbTYpbl U
(bopMupoBaHHE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOIIKUM MUPOM;

(dbopMupoBaHHE MpPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIIHMX
MaTeMaTU4YEeCKUX MOJENAX, IO3BOJISIIOIIMX ONUCBIBATh UM MU3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHHE NOHATHHHOrO amnmapara mno paszaeny «CrepeoMeTpusd» yueOHOTo
Kypca reOMeTpHUu;

(dbopMupoBaHHE YMEHUS BJIAJIETh OCHOBHBIMH MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeopeM, (OpMyd M YMEHHE HUX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTaHIapPTHBIE CIIOCOOBI PELIeHUS 3a/ay;

(dbopMupoBaHME yMEHHsS paclo3HaBaTh Ha 4YepTekaxX, MOJENAX M B PEAIbHOM MUpE
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIH;

¢dbopmMupoBaHHEe  HNOHUMAaHHUSA BO3MOXXHOCTH ~ AKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (GopMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IPH IMPOBEICHUU
pacCyXIeHNM;

¢dbopMupoBaHME YMEHMs BIIAJETh METOJAMHU JO0Ka3aTeIbCTB M AJITOPUTMOB PpELICHUS,
YMEHUS MX TMPUMEHATb, MPOBOJUTH JOKa3aTeNIbHbIE pACCY)KJICHHS B XOJ€ PpEIICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM coJiepKaHueM, (OopMHUpOBaHUE
NpECTaBICHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAHMM MaTEMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHKU B TIPOBEICHUH JIETyKTUBHBIX PaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEIbHOM AKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTEpeca K U3y4E€HUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSBICHUS TEOMETPUUECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallMsIX UM MPU U3YYEHHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBIIECHUSL
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3aBUCUMOCTEH U 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEAIbHBIX CUTYyallUd, HCCIIEI0BAaHUS
IIOCTPOEHHBIX MOJEJIEH, UHTEPIPETAL[UH ITOTYYEHHbIX PE3YIbTATOB.

OCHOBHBIMU  COJIEpKATEIBHBIME JIMHUSAMH yueOHOTO Kypca «[l'eomerpusi» B 10-11
Kiaccax ABisitorcsa: «lIpsAMble M IUIOCKOCTH B INPOCTpaHCTBE», «MHororpanHukn», «Tema
BpallleHUsD», «BEKTOpBI U KOOPANHATHI B IPOCTPAHCTBEY, «/{BHXKEHUS B IPOCTPAHCTBEY.

CoopmynupoBarnnoe Bo @I'OC COO TtpeboBaHuMe «yMETh OINEPHPOBATH TOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayOnéHHOM ypoBHe o0y4yeHust B 10—11 kitaccax, OTHOCUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOTrO Kypca, a (OpPMHpPOBAHHE JIOTHMYECKHX YMEHUH
pacrnpenensercss HE TOJbKO [0 COJEp)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3yiIbTaTaM  OCBOCHHS
®enepanbHON pabouell mporpamMmbl, pacrpeneaEHHbIM [0 ToAaM O0y4YeHUs], CTPYKTYPHUPOBAHO
TakuM o0O0Opa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOCaM OOy4arouuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJCHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEOBATEIbHO U TOCTYNATEIbHO, C COOJIOACHMEM MpHUHIMIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HaHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriryonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3gatb yciaoBus Ui auddepeHuranud oOydeHus, MOCTPOEHUS WHIMBUIYAIbHBIX
oOpa3oBaTeNbHBIX MpoTpaMM, OOeclneduTh YrIyONEHHOE M3YYeHHME TeOMETPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 U3yYeHHUs MaTeMaTUKU ¢ Y4€TOM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHHEM.

Ha u3ydyenue yue6HOTO Kypca «['eomeTpusi» Ha yriayonéaHoM ypoBHE B 10 Kacce OTBOIUTCS
102 gaca (3 4yaca B HEZIEIO).

COJEPKAHUE OBYYEHUA

IIpsiMbI€ U IITIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, npsimasi, II0CKOCTh, MpocTpaHcTBo. [loHATne
00 aKCMOMaTHYECKOM IIOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosioskeHue MpsIMBIX B IMPOCTPAHCTBE: MEPECEKAIOUIUECS, NapajuleIbHbIe U
CKpeluBaroImuecs npsmele. [Ipu3Haku ckpemuBaromuxcs npsMbixX. [lapanenbHOCTs NPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapauleibHbIE MPSMbIE B IIPOCTPAHCTBE, NApAJUIEIBHOCTb TPEX
IpSMBIX, MNapajUIeJIbHOCTb HpsAMOW M IUIockocTu. [lapannensHoe M LEHTpajbHOE
IIPOEKTUpPOBaHUE, U300paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOIO MPOEKTUPOBAHMUSL.
N306paxenue ¢puryp B napaiesibHOM NpOeKIMU. YTIIbl C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXAY IPSIMBIMUA B IpOCTpaHCTBe. llapamienpbHOCTh MIIOCKOCTEH: NapajulelbHbIE ILIOCKOCTH,
CBOIcTBa napajiesibHbIX IockocTel. [Ipocreiiie npocTpancTBEHHbIE GUTYPHI HA MIOCKOCTH:
TeTpasap, NapajlIeleuIe], IOCTPOCHUE CEYEHUN.

[lepnieHIUKYIAPHOCTE MNPSAMOM M IJIOCKOCTH:  NEPIECHAMKYISAPHBIE IPsMBIE B
MIPOCTPAHCTBE, IMpPsMBIE MApaUICIbHBIE M IMEPHEHIUKYISAPHbIE K INIOCKOCTH, IIPU3HAK
NEPIEHAUKYIIAPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O MPSIMOW NepHeHIAUKYJIAPHOU
m10ckocTu. OpTOroHaNbHOE NPOEKTUPOBaHME. [IepneHAnKyYsIp U HAKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTH, MPOEKIHs (PUTYpPBI Ha MIOCKOCTb.
IlepneHUKYIAPHOCTD IIJIOCKOCTEN: MIPU3HAK NEPIIEHAUKYIAPHOCTH IBYX IUIOCKOCTER. Teopema
0 TPEX MEPIEHIUKYIAPAX.

VYTIuibl B IPOCTPAHCTBE: YTOJ MEXAY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YrOJI, TUHEHHBII
yrosl ABYIpaHHOTo yria. TpéxrpaHHbIi M MHOrorpaHHsle yribel. CBONCTBa IJIOCKMX YIJIOB
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MHOTOrpaHHOro yrija. CBOWCTBA MJIOCKUX MU JIBYTPAHHBIX YIJIOB TpEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CHHYCOB JUISl TPEXIPAHHOIO YIJIA.

MHoOrorpaHHuKHU

Bunbl MHOrorpaHHMKOB, pa3BEPTKa MHoOrorpaHHuka. [Ipmsma: n-yronpHas mpusMma,
npsiMasi U HaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. llapamienenunen,
IPSIMOYIOJIbHBIM TapajUlesIeNune]; W ero cBoWcrBa. Kparyailiume nyrm Ha IOBEPXHOCTH
MHOTOTpaHHuKa. Teopema Oiinepa. IIpoctpanctBenHas teopema [ludaropa. INMupammma: n-
yrojbHasi NupamMujia, paBuwibHasg U yceu€HHasi nupaMuipl. CBolicTBa pédbep 1 OOKOBBIX I'paHel
MIPaBUJIBHOM INHpaMujbl. [IpaBHiIbHBIE MHOTOIDAaHHMKH: NPAaBWIbHAS IIPU3MA U IIPaBUIIbHAS
nyupamua, npaBuibHasl TpEyroiabHasi UpamMuia v MpaBuIbHbIN TeTpasap, KyO. [IpencraBnenue
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCADP.

Brruncnenue aeMeHTOB MHOTOTPAHHUKOB: pEOpa, Auaronanu, yribl. [lnomans 60koBOM
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIOIIAJb OCHOBAHMM, Teopema O
OOKOBOU TMOBEPXHOCTU TPsAMOM mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MIPaBUIILHOM IUPaMUIbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM IPABHIIBHBIX MHOTOTPAaHHUKOB.
CummeTpuss B MpPaBWIBHOM MHOTOTPAaHHUKE: CHMMETpPHs NapajUIeenunead, CUMMETpUs
MPaBUJIbHBIX MTPU3M, CUMMETPUS MPAaBUILHOM MUPAMHU/IBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJEBOUW BEKTOD, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHANPABJICHHBIE M IMPOTUBOIOJIOKHO HANPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOPOB. [[eHCTBHUS C BEKTOpPAMH: CIIOKEHUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOpPOB, YMHOXKE€HHE BekTOopa Ha uyuciao. CBoilcTBa cllokeHus BeKkTopoB. (CBolcTBa
YMHOX€EHUS BEeKTOpa Ha 4ucio. [loHsaTre komimaHapHble BEKTOpHI. [IpU3HaK KOMILIaHAPHOCTH
Tpéx BekTopoB. llpaBuno mnapamrenenunena. Teopema O pas3nokeHUHM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmoyrosibHass cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl Bexkropa. CBsizb MEXAY KOOpAMHATAMU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJ
MexX 1y BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJEHHBIH YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

C(OPMHUPOBAHHOCTh  IPAXKAAHCKOM MO3MLMU  OOydarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOro OOILIECTBA, MPEJICTaBICHHE O MaTEeMaTH4YEeCKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MNpOLENYp TpakJaHCKOro oOlecTa
(BBIOODBI, ONMPOCHI U JPYroe), yMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBHUU € UX (PYHKLHUSAMHU U Ha3HAUECHUEM;

2) maTpuoTHYecKoe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTh POCCUHCKON TPaXKAaHCKOM MAEHTHYHOCTH, YBAXEHHS K MPOLLIOMY U
HACTOSIILIEMY POCCUHCKONM MAaT€MAaTHUKH, LICHHOCTHOE OTHOIIEHUE K IOCTHKEHHUSAM POCCHHCKHX
MaTEMaTUKOB M POCCHHCKONH MaTeMAaTHYECKOW IIKOJIbI, MCIOJb30BaHUE J3TUX JOCTHIKEHUH B
JPYrux HayKax, TEXHOJOTHUSX, chepax SIKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:



OCO3HAHME  JIyXOBHBIX LEHHOCTEH  POCCHHCKOTO  Haponaa, CHOPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUXKEHUM HAayKu U JAEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOHYHBOTO OYIYyIIETO;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  ACTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEUICHUM, pacCyKIEHWil, BOCIPUUMYHUBOCTh K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocuTaHUE:

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHITh MaTEMATHYECKUE 3HAHUS B HHTEPECcax 37J0POBOTO
n Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHH U OT/AbIXA, peryisipHas (pu3nueckas akTUBHOCTb),
(u3nyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIOPTUBHO-03/10POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYJly, OCO3HAHHE LIEHHOCTH TPYJ0JIIOOUS, MHTEPEC K Pa3IN4HbIM cepam
podeccHOHAbHOM NEesTeIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ MPHIIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun ©  PeaTru30BBIBATH COOCTBEHHBIC
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMYy OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHUH
MPaKTUYECKUX 3a7a4 MaTeMaTH4eCKON HalpaBIE€HHOCTH;

7) 3K0JIOTHYecKoe BOCIIMTAHUE:

cOpPMUPOBAHHOCTh DKOJIOTMYECKONW KyJIbTYphl, TOHHUMaHHE BIUSHUS COLHUAIbHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE TPUPOJHOW M COIMAIBHOM Cpellbl, OCO3HaHUE
rI00aTBbHOTO  XapakTepa  OKOJIOTMUECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3a/1ad B 00JaCTH OKpY’Kalollel cpelipl, MIIaHuPOBAaHUE
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI 7151 OKpY>KaIoLIeil cpeapl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

cOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU M OOILIECTBEHHOM MPAaKTUKH, MOHMMaHHE MaTEeMaTHUYeCKON HayKu Kak chepbl
YeJI0BEYECKOM JIeATEIbHOCTH, 3TAaNOB €€ pa3BUTHS U 3HAYMMOCTH JUIS PA3BUTHSI LIUBUIIU3ALINY,
OBJIaJICHUE S3bIKOM MAaTeMAaTUKH U MaTeMaTUYECKOU KYIbTYpPOH KaK CpPeICTBOM MO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIISITh IPOCKTHYIO U UCCIIEIOBATENbCKYIO JAESITEIbHOCTh HHANBUAYATIBHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTenbHBIE YHHBeEPcAIbHbIE YueOHbIE el CTBUS

Ba3oBble 1ornyeckue aeiicTBus:

BBISIBIISITh U XapaKTEPH30BaTh CYIICCTBEHHBbIE MPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHWH MEXAy TMOHATUAMHU, (OPMYIHUPOBATh OMpPENENCHUsS TOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBIM TNpHU3HAK KiIacCU(PUKAIMK, OCHOBaHUS [UIsi 00O0OLIeHUs u
CpPaBHEHUS, KPUTEPUHU TIPOBOUMOTO aHAIM3a;

BOCIIPUHUMATh, (POPMYIHUPOBATH W MPEOOPA30BHIBATH CYKICHHS: YTBEPIUTENbHBIE U
OTpUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIISITh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpEYHs B (akTax,
JaHHBIX, HAONIOACHUAX U  YTBEPXKICHHSIX, TMpeanaratb KpPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aK/IIOUE€HNH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;
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IIPOBOJUTH CaMOCTOSITENIHO J1I0Ka3aTeJIbCTBA MAaTEMaTUUECKUX YTBEP)KAECHUMN (IIpsiMblEe U
OT IPOTUBHOIO), BBICTpAaUBaTh AapryMEHTALIMIO, IPUBOAUTH IPUMEPbl U KOHTPIPUMEPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBI;

BbIOMpaTh cnoco0 pemieHuss y4eOHOW 3agaud  (CpaBHMBATh HECKOJIBKO BAapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOJAINIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT NO3HAHMs, (POPMYIHpPOBaATh
BOTIPOCHI, (PUKCHpPYIOIIKME NPOTHBOPEYHE, NpoOIeMy, YyCTaHABIMBaTh HCKOMOE W JAaHHOE,
(bopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIUI0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHM4eCKOro OOBEKTa, SBJICHUS, IMPOIIECCA, BBISBICHUIO
3aBUCHUMOCTEHN MeX ]y 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS], UCCIIEI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001IEeHNI];

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MpOIlecca, a TAKKE BBLABUIaTh MPEANOJIOXKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBIIAATH J1eUIUTHl HHPOPMAIUU, JTaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BONPOC U AJIs
pelIeHus 3a/1a4H;

BbIOMpaTh HMH(OpPMALMIO W3 HMCTOYHHKOB  PA3JIMYHBIX THUIIOB, aHAIMW3HPOBATh,
CUCTEeMAaTHU3UpPOBAaTh W HHTEPHPETUPOBATH HMHGOPMALIMIO PA3NIUYHBIX BHUJIOB U  (opm
MPEACTABICHUS;

CTPYKTYypUpOBaTh  WH(pOpMaIUIO, TMPEACTaBIATh €€ B  pa3iMuHbIX  (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

OLICHUBATh HAA&KHOCT, HMHPOPMAIMU IO CAMOCTOSITEIbHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHbIe 1eCTBUSA

OO0umenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKJIECHUS B COOTBETCTBHM C YCIOBHUSIMU U IIENISAMU
oOuIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHMS] B YCTHBIX M MUCHBMEHHBIX
TEeKCTaX, JaBaTh IMOACHEHWS MO XOJy pEUIeHUs 3aJadyd, KOMMEHTHUPOBATh IOJIyYE€HHBIN
pe3ynbTart;

B Xo/e OOCYXKIeHHs 3a7aBaTh BOIMPOCHI MO CYLIECTBY OOCYXJaeMOil TeMbl, MPOOIEMBI,
peliaeMoil 3aauM, BbICKA3bIBaTh WJIEU, HALICJICHHBIE HA MOUCK PEUICHUS, COMOCTABIATH CBOU
CYXJCHUS C CY)KICHHSIMH IPYTUX YYaCTHUKOB Jauajiora, oOHapyXuBaTh pa3iMyuue U CXOJICTBO
MO3UILMHA, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

MIPECTABIIATh PE3YJAbTaThl PEIIEHUS 3aJayd, SKCIEPUMEHTa, HCCIENO0BAaHUSA, IMPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh ¢opMmaT BBICTYIJICHMs ¢ Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJUTOPUH.

PeryasitTuBHbIC YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

COCTaBJIATh IUIaH, aJTOPUTM pELIeHHs 3ajlauyd, BBIOMpaTh CIOCOO peleHus ¢ y4éToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBAThb M KOPPEKTUPOBAThH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJIEKT:
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BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
U MBICIMTENBHBIX MpPOIECCOB, HMX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELIEHUS MaTEMAaTUYECKOH 3a/1a4H;

MIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, AAHHBIX, HAWJAECHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa LEIM U YCIOBUSM, OOBICHATH HPUUYUHBI
JOCTUKEHUSI WJIM HEAOCTH)KEHUsI PE3yJbTaTOB JEATEIbHOCTH, HAaXOIUTh OILIMOKY, JaBaTh
OILICHKY IIPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbLHOCTD:

MMOHMMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAH/IHON M MHIUBUAYAJIbHONH pabOThI MpH
pelieHnyd y4eOHbIX 3a/Jay, NPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmpenessaTh BHABI pabOT, TOTOBapUBATHCS, 00CYXKIATh
MPOIIECC U pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoOBBIX (opmax paboTsl (0OCYXAE€HHS, OOMEH MHEHMH, «MO3TOBBIE
HITYPMb» M HHBIE), BBIIOJHATH CBOI YacTh pabOThl MU KOOPJIMHUPOBATH CBOM JIEHCTBUS C
JPYTMMH 4YJI€HaMH KOMaHbl, OLIEHHWBAaTh KayecTBO CBOEro BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUIM, cHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIbTATHBI
K xoniy 10 kiaacca oOydaromuiicss HAQyquTCs:
e cBOOOJIHO OTIEPUPOBATH OCHOBHBIMH MOHSTUSMU CTEPEOMETPHUH IIPU PEIICHUU 33134 U
MIPOBEJICHUN MaTEMaTUYECKUX PACCYKICHUM;

® T[PUMEHATh AaKCHOMBI CTEPEOMETPUM W CIEACTBHS M3 HHUX T[pPU PEUICHUU

reOMEeTPUUECKUX 3aa4;
e iaccuuIUpPOBATh B3aUMHOE PACIIONOKEHHE MPSIMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OMEpPUPOBATH MOHATHSIMH, CBS3aHHBIMH C yIJaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B MIPOCTPAHCTBE, MEXTY MIPSIMOM U IIIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C MHOTOI'PAaHHUKAMU;

e CBOOOJHO pacHo3HaBaThb OCHOBHbIE BHUIbl MHOTOTPAHHHUKOB (MIpH3Ma, MHpPAMHA,
MPSMOYTOJIBHBIN MapajuiesenuIe, Ky0);

e iaccuuIUpOBaTh MHOTOTPAHHUKH, BHIOMpPAsi OCHOBAHUS IS KJIacCU(PUKAIIN;

e CBOOOJHO OMNEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C CEYCHHEM MHOTOIPAHHUKOB
MJIOCKOCTBIO;

®  BBINOJIHATH MapalljIeNIbHOE, [IEHTPAIILHOE M OPTOTOHATILHOE MPOEKTHpOBaHUE (QUTYp Ha
IJI0CKOCTB, BBITIOJIHATH W300pakeHus PUryp Ha MIOCKOCTH;

® CTPOUTH CEUEHHUS MHOTOTPAHHHKOB PAa3IMYHBIMH METOIAMH, BBITOIHITH (BHIHOCHBIE)
IUIOCKUE YepTEeKH W3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;

® BBIUMCIATH IUIOMIAJM IOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MHUPaMUAA),
TreOMETPUUECKUX Tell C IPUMEHEHHEM (HopMyIT;

e CBOOOJHO ONEpUPOBaTh MOHATHSIMU: CUMMETPHUs B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUHU (PUTYPBI;

e CcBOOOJIHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

®  BBINOJIHATH AEUCTBUSI HAJl BEKTOPaMU;



pelmiaTh 3aJadyd Ha JI0KA3aTENIbCTBO MATEMAaTUYECKUX OTHOLICHUM M HAaxXOXKJEHUE
F€OMETPUYECKUX  BEJIMYMH, IIPUMEHsISI U3BECTHBIE METOABI IIPU  PELICHHUU
MaTeMaTUYECKUX 3a/1a4 ITOBBIIIEHHOTO U BBICOKOI'O YPOBHS CIIOKHOCTH;

IIPUMEHATH IIPOCTEHUIINE MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI IIPH PEUIEHUHU CTEPEOMETPUYECKUX 3aa4;

W3BJIEKATH, peoOpa3oBbIBATh 51 MHTEPIPETUPOBATH UH(POPMAIIHIO 0
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (HUTypaX, MPEACTaBICHHYI0 Ha 4YepTekKax H
PUCYHKaX;

IIPUMEHATHh IOJY4YCHHBIC 3HAHUSA Ha IPAaKTUKE: CpPAaBHMBATh M aHAJIU3UPOBATH
peanbHbBle CUTyalluH, IIPUMEHSATh W3Y4YECHHBIE IOHATHS B IIPOLIECCE IOMCKA pPEUICHUS
MaTeMaTH4eCKu CHOPMYIUPOBAHHOMN MPOOJIEMbI, MOAETUPOBATh PEAIbHBIE CUTYAllUU
Ha S3BIKE TE€OMETPUH, HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATHI W TeopeM, ammapara aireOpbl, pemarb MPaKTHYECKHe
3a/1a4¥, CBA3aHHBIE C HAX0KJIECHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeAcTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KAaK COCTaBHOMN
yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHUE

N Koun4yecTBo yacos DJIeKTPOHHBbIE
; HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/ KonTpoJabHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
I padoThbI pecypes:
1 Brenenue B crepeoMeTpuio 23 1
5 B3anmHoe pacrnosoxeHue 6 1
MPSIMBIX B IPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U 3
IJIOCKOCTEH B MPOCTPAHCTBE
4 [lepnieH TUKyYIAPHOCTD MPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYrubl U paccTosiHUS 16 1
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHUE, 0600IICHNE 1 5 5
cUCTeMaTH3aIlis 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6
I[TPOTPAMME




