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MNOACHUTEJIbHAS 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh M3yUYEHUs JAUCLUUILIINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IUKJIA.
[TockonbKy JTO0THYECKOE MBILIUIEHUE, (POPMHUPYEMOE NPU U3YUEHUHU 00YUaArOIIUMUCS
NOHATUWHBIX OCHOB TE€OMETPUHU, MpPH J0KA3aTeIbCTBE TEOPEM U TOCTPOCHUH
HENOYKHU JIOTHUECKUX YTBEPKICHHUH MPH PEIICHNH T€OMETPUIECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA IpHU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a]au.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00YyUarONINXCcs IPU U3YICHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHne BO3MOXKHOCTH IPUOOPETEHUS U UCII0JIb30BAHNUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOopecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCTIOJIb30BaHNEM MaTEMAaTHUKH.

[TpuoputeTHBIME 33JadyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiMpeHe MpeACcTaBlIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJbTYphl U
¢dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax KaK o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBONCTBAMH, 3HAHHE TEOPEM,
dbopMynT U yMeHHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMUpOBaHNE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MUpPE MHOTOTPAHHUKH M Tejla BpAIEHUS, KOHCTPYHPOBATh T'€OMETPHUYECKUE
MOJIeTIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTeMaTHUYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

(opMHUpOBaHHE YMEHHs BIAJETh METOJIAMHU JI0Ka3aTeJIbCTB U AJTOPUTMOB
pelleHus, YMEHUsI UX IPUMEHATh, MPOBOJIUTH I0Ka3aTEeIbHbIE PACCYKICHUS B XO/I€
pellleHus] CTEPEOMETPUUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACpKAHHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU

[okyMeHT co3aaH B anekTpoHHow copme. Ne 49-sHyTpeH o1 03.10.2024. VicnonHuTtens: baknawosa O.H. r'BﬂEKTPOHHbIﬁ
CtpaHunua 2 n3 11. CtpaHnua cosgana: 03.10.2024 10:25 =¥ TATAPCTAH



00OCHOBAaHUU MaTEeMAaTHUECKUX YTBEPXKJICHUN U POJIM aKCHOMATHUKH B MPOBEICHUHU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U Mo rojgaM oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJIIOJICHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN O0YYaIOIINUXCsl, PACIIUPSS U yriayOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBJISAIoNIeH yueOHOro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wuzyuenue yuebHoro kypca «l'eomeTpusi» Ha YIIyOJIEHHOM YPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).
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COAEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaronuxcs
npsMbIX. [lapaninensHOCTh IPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuieiibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajuleeuIe,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB U CUHYCOB I TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIBHBIN MTapaJIEICIIUIE U €r0 cBolicTBa. KpaTuanimue
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpoctpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBHIBHOW MNHPAMUIBL.
[IpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs NpPHU3Ma W IIPaBWIbHAsA INUpaMHUAA,
IpaBUJIbHAS TPEYTOJbHAs MUPAMK/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O IPaBWJIbHBIX MHOI'OTPAaHHUKAX: OKTAAP, JOACKAdAP U UKOCAdP.
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BrlunciieHre 3J€MEHTOB MHOTOIPaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMOW MPHU3MBL,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUJIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTpus B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETPUS
NapaJuIeNeNuIe d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpPHUS IPABUIBHON
UpaMUIbl.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeUCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O Pa3IOKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyrosnpHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOPAMHATAMH TOYEK. YTOJN MeEXay Bekropamu. CKalgpHOE TMPOU3BEIACHUE

BEKTOPOB.
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IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUYEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHUH, pacCy>KIE€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeir mpodeccnr W Ppeannu3oBbBIBATH COOCTBEHHBIC KHU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3a]1a4y MaTeMaTUYECKON HaMpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:
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C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KyJIbTYphl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TIIOOATIBHOIO XapakTepa SKOJOTHYECKUX MPOOIEM, OPUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHUYeCKUX 3HaHWM [JIs peuieHust 3agad B 00J1acTu
OKpYyXarolenh cpefpl, IMJIaHUPOBAHUE IOCTYNKOB W OIEHKA HMX BO3MOKHBIX
MOCJIEICTBUM JUIs1 OKPY KaIOLIEN Cpeibl;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUSL UMBUIM3ALNH, OBJIAJACHUE SI3bIKOM MAaTEMAaTUKH U MAaT€MAaTHYECKOU
KyJbTYPOU KaK CPeJCTBOM ITO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBIISATh POEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIQy MOHATUAMH, (HOPMYIUPOBAThH
OIIpe/ieNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NOPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTHBOPEUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTALMIO, IPUBOUTH MPUMEPHI U
KOHTPHPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauboJee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KDUTEPUEB).

Bba3oBble uccienoBarTeabcKme 1eiicTBUS:

UCII0JIb30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HaHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEAOBaHUE
10 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOoro o0beKTa, IBJIEHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;
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CaMOCTOSITENIbHO (pOopMyIHpoBaTh OOOOIIEHHSI U BBIBOJABI MO PE3yJbTaTaM
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOKHOE DPAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
IIPENATIOIOKEHNUS O €T0 PA3BUTHN B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBJIATH JeUIUTH HHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO Pa3IUYHbBIX BUAOB U (PopM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh WH(GOPMAIIMIO, MPEACTaBIATh €€ B Pa3IuYHBIX (PopMmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHMBATh HaJEKHOCTD uHbOopMauu 1o CaMOCTOSITEIILHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh NOSCHEHUS IO XOJy pelIeHUs 3a/Jayd,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/ie 00CYXXJIeHUs 3aJaBaThb BOIPOCHI IO CYLIECTBY 00CYXJ1aeMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pELIEHMs], COINOCTABIATh CBOM CYXIEHUS C CYXICHUSAMH JPYIUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAXKEHUS;

IIPENCTABIIATh PE3YJIbTAThl PELICHMS 3a/1a4y, SKCIIEPUMEHTa, UCCIIEA0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, JITOPUTM PELICHUS 3a/lauM, BEIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/JeTh HABBIKAMU  MO3HABATEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3yibTara peuieHHs
MaTE€MaTUYECKOM 3a/1a4H;
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MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH TIPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7ad, MNPUHUMATh 1eJIb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarhb
BUJIbI pa0OT, IOTOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH
CBOM JICHCTBHS C IPYTHUMH YWICHaMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIaJIa
B 0OmuiA TPOAYKT TIO KpPUTEPHUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMHU
B3aIMOJIEUCTBHS.

MNPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca obyyaromuics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU IOHSATHSMH CTEPEOMETPHUH TIPHU
peIIeHUH 3a71a4 U MMPOBEACHIUN MaTEMaTHIECKUX PACCYKICHHIA;

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

e KJIACCHU(PUIIUPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATH TOHATUSAMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIAY NPIMOU H
IJIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMHU;

e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHHUKOB (TIpH3Ma,
nupamua, NpsMOYroJIbHBINA Napaienenunen, Kyo);

e KJIaCCH(PUIIUPOBATH  MHOTOTPAHHHWKH, BBIOMpass  OCHOBaHWUS  JJIs
KJ1acCu(UKaIIUH;

e CBOOOJHO OIEPUPOBATH TOHATHSAMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOT'PaHHUKOB TIOCKOCTBIO;

e BBINIOJHSATH napajyiebHOe, IIEHTPATLHOE u OpPTOTOHATHHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTh, BHITIOIHITEH U300paskeHus GUryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) MIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;
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e BBIUMCIATH IUIOMIAAM  [OBEPXHOCTEM  MHOTOTPAaHHUKOB  (IpU3Ma,
nupamMuza), TCOMETPUIECKUX TN ¢ TPUMEHEHuEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJHO ONEPUPOBATH MMOHATUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBINOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e peumarh 3aJa4d Ha JOKAa3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHWN H
HaX0JICHUE TEOMETPUUECKUX BETUYHH, TPUMEHSSI U3BECTHBIE METO/IBI ITPU
pPELIEHNH MAaTEMATHYECKHUX 3a7ad TMOBBIIIEHHOTO M BBICOKOI'O YPOBHS
CJIO)KHOCTH;

e INPUMEHATH NPOCTEUIINE MPOTPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1aY;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUrypax, MpeACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TNPUMEHSATH TMOJIYYCHHBbIC 3HAHWS HA [PAKTUKE: CpPABHUBATh W
AHAJIM3UPOBATH PEAJIBHBIE CUTYALIUU, NPUMEHITh U3YUYCHHBIE NOHATUS B
mpoliecce  MOMCKA  pelieHusT MaTeMaTU4yecku  CcopMyJIHpOBAHHOM
npo0JieMbl, MOACIUPOBATh PEAIbHBIE CHUTYallMM Ha SI3bIKE T'€OMETPHH,
MCCIIE0BATh ITOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHUEM TI'€OMETPUUECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarh MPaKTUYECKUEe 3ajaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrponburie  Ilpaxtirieckue o0pa3oBaTe/bHbIC
padoThI padoTshI pecypesI
1 Bseznenue B ctepeoMeTpuro 23 1
) B3auMHoe pacnosioxkeHue NpsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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