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Pabouast nporpaMmma 3/1eKTUBHOT0 Kypca «IIpakTHKYM 1o pelieHnIo reoMeTpUYeCKNX 3a1ad».

11 kaacc

1. llosicHuTEIBbHASA 3aNIMCKA

PaGouas nporpamma 3rekTUBHOTO Kypca «IIpakTHKyM Mo peleHuI0 CTepeOMETPUUECKUX 3a4au» s
oOyuatomuxcst 11 kmacca paspaborana Ha ocHoBe DenepalibHOrO rOCyAapCTBEHHOTO0 00Pa30BaTEIHLHOTO
cTanmapra cpeanero obmiero oOpasoBanus (IIpukaz MwunoOpHayku Poccum ot 17.05.2012 r. Ne 413,
3apeructpupoBan MunucrepctsoM octuiiuu Poccuiickoit @enepannu 07.06.2012 r., per. Homep — 24480),
¢ yuérom (enepanpHOil paboueil mporpaMmMbl BOCIUTAHUSA, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
MPEeIbSABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMIl poccuiickoro oopasoBanus. Peanuzanus
porpaMMbl  00ECIIEYMBACT OBJIAJCHUE KIIOYEBBIMH KOMIIETEHIUSIMH, COCTaBISIOIMIMMH OCHOBY JJIA
CaMOpa3BUTHUS M HEMPEPHIBHOTO OOpa30BaHMs, IEJIOCTHOCTh OOMIEKYIBTYPHOTO, JHYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHS IMYHOCTH O0YUYaAIOIIUXCS.

BaxxnocTh y4eOHOro Kypca TeOMETpUM Ha ypOBHE CpeAHEero oOIiiero oOpa3oBaHUs OO0YCIOBJIEHa
MPAKTUYECKOW 3HAYMMOCTHIO METAlPEIMETHBIX M TIPEIMETHBIX pPE3yJIbTaTOB OOyYEHHUS T'COMETPHH B
HAIPaBIICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, GopmMupoBaHus QYHKIIMOHAILHONW MaTeMaTHYeCKON
IPaMOTHOCTH, H3y4€HHUS JPYrux y4eOHBIX JAUCUHUIUIMH. Pa3ButHe y 0O0ydaromuxcsi MNPaBHIbHBIX
MIPEJICTABICHUI O CYIIHOCTU U MPOUCXOXKICHUHM T€OMETPUUYECKUX a0CTPaKIIUiA, COOTHOIIIEHUH PEaJIbHOTO U
UJICATTBHOT0, XapaKTEPE OTPAKEHUSI MATEMATHUYECKON HAYKOW SIBJICHUI U IIPOLIECCOB PEAIBHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HayK M POJIM MATEMATHYECKOTO0 MOJICTTUPOBAHUSI B HAYYHOM MTO3HAHUM U B TIPAKTHKE
crocobcTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS Y4YALIUXCS, a TaKXKE KayeCTB MBIIUICHUS,
HEOOXOIUMBIX JJIs /IallTallii B COBPEMEHHOM OOIIECTBeE.

I'eomeTpus siBnsieTcss OAHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHus, TaK
Kak o0ecreynBaeT BO3MOKHOCTh M3YUEHHUs KaK TUCIUILIMH €CTECTBEHHO-HAYYHOU HANpaBlIEHHOCTH, TaK U
T'YMaHUTAPHOM.

Jlornueckoe MpIIUIeHHE, (HOPMHUPYEMOE TMPU HM3YYCHUH OOYYarONIMMUCA TOHSATHHHBIX OCHOB
T€OMETPUU U TIOCTPOEHUHU IEMOYKH JIOTHYECKUX YTBEPKIACHUN B XOJ€ PEIIEHUS F€OMETPUUYECKHUX 3ajad,
YMEHHUE BBIBUTaTh W ONPOBEPraTh TUIOTE3bl HEMOCPEJICTBEHHO HCIONB3YIOTCA MPU PEUIEHUU 3aaad
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpHEHTHpPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO POJb BO BCEX OO0JIACTAX
NesITeNIbHOCTH yenoBeka. OpHueHTalus 4elloBeKa BO BpEMEHU U IPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €T0
COLIMATILHOTO OBITHS, (opMa OTPAXKEHHS OKPYKAIOIIETO MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus AEUCTBUTENHHOCTH. ONepupoBaHUEe MPOCTPAHCTBEHHBIMU 00Opa3aMu OOBEIUHSET pa3HbIC
BHJIBI Y4C€OHOU M TPYJIOBOM EATETLHOCTH, SBJISICTCS] OTHIM U3 MTPOPECCHOHAITBHO BaXXHBIX KAYECTB, IIOATOMY
aKTyalbHa 3aja4a (OPMHUPOBAHHS y OOYUYAIOMIUXCSA MPOCTPAHCTBEHHOTO MBINIJIEHUS KaK Pa3HOBHIHOCTH
00pa3HOr0 MBINUICHHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTHYECKON JEATeIHLHOCTH IO

MHOT'MM HaITpaBJICHUSIM.
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3amaun — HeOThEeMJIeMasl YacTh reoMeTpHH. PemeHue 3a1ad crmocoOCTBYET MOJATOTOBKE YUAIIMXCSA K
MPAKTUYECKON JCSITEILHOCTH, YCTAHOBJICHUIO B3aUMOCBSI3HU C IPYTHMH JUCITUTUIMHAMHU.

Kak moka3piBaeT mNpakTUKa, TCOMETPUUYECKHE 3aJa4d BBI3BIBAIOT HAUOOJBIINE 3aTPyJHEHUS Y
y4Yammxcs Mpy U3y4eHNH MaTeMaTUKH, B TOM YHCIIE U TIPU CAade IK3aMeHa.

3HAKOMCTBO y4YaIIMXCA C METOJAaMHM pPEIICHHS TI'S€OMETPHUCCKHX 33Ja4 CTUMYJIUPYET aHalu3
YYAIUMHUCS CBOCH JIEATEIBHOCTH 110 PEIICHUIO 33J1a4, BBIICJICHUIO B HUX OOIIUX IOJXOJ0B U METO/OB, MX
TEOPETHUYECKOE OCMBICIICHNE U OOOCHOBAHUE, PEIICHHE 33]1a4 HECKOJIbKUMU criocobamu. Ocoboe BHUMaHUE
YAETSETCS aHATUTHYECKOMY CIOCO0Y pelleHus 3a/1ad, JOBOAWTCS 10 MOHUMAaHUsS YJalluXcs, YTO aHaIU3
YCIIOBUS 33]1a41, aHAJIN3 PEIICHUS 3a]1a41, aHAJIN3 TTOJyYEHHOTO Pe3yJIbTaTa — BAYKHBIC ATAIBI €€ PCIICHUS

L{enb 0CBOCHMS MPOrpaMMBbl DJIEKTHBHOTO Kypca «[IpakTHKyM IO pelIeHUIO T€OMETPUYSCKUX3a1a!y —
o0mieo0pa3oBareIbHOe U OOIMIEKYJIBTYPHOE pPa3BUTHE OOyUYAIOMIMXCS 4Yepe3 O0ecreueHHue BO3MOKHOCTH
MIPAKTUYECKOTO HCITOJIb30BAHUS CHCTEMAaTHYCCKMX T€OMETPUYCCKHX 3HAHWW W JIEHCTBUH, CICHH(PHIHBIX
TEOMETPHH, BO3MOXXHOCTH TPOJOJDKCHUST O0pa30BaHHS IO CIICHUAIBHOCTSAM, TPEOYIOUIUM MPUKIATHOTO
HCII0JIb30BaHUS T€OMETPHUH.

JlocTHKEHHE TEJIM OCBOSHUS IMPOTpPaMMbl OOCCIICUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3aj1ad.
[TpropuTETHBIMH 3a7ayaMH OCBOEHHSI AJIEKTUBHOTO Kypca «IIpakTHKyM IO pEIIeHUI0 T€OMETPHYECKUX
3amay» B 11 Kacce SIBISIOTCS:

e (opmupoBaHUE MPEACTABICHUS O TEOMETPUU KaK YaCTH MHPOBOW KYJIBTYPHl M OCO3HAHHE €€

B3aMMOCBSI3U C OKPYXKAIOITUM MHPOM;

e (opmupoBaHuEe TpeICTaBICHHS O MHOTOTPAHHHMKAX M TellaX BpallleHHWs KaK O BaKHEHIINX
MaTEeMaTHUYECKUX MOJEISX, MO3BOJISIONINX OMKUCHIBATh U U3y4aTh pa3HbIe SBICHHUS OKPYKAIOIIETO
MUDA,

e (opmupoBaHUE YMEHHsI paclO3HABATh Ha YepTekKaxX, MOACISAX U B peallbHOM MHUPE MHOTOTPaHHUKHU
Y TeJla BpaIleHUs;

® OBJAJICHUE METOJIaMH pEIICHUs 3aJad Ha TOCTPOCHHS Ha HW300pPaKCHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHUE yMEHHS ONEPUPOBATH OCHOBHBIMU TOHSATHSMH O MHOTOTPaHHMKaX MU Telax
BpAIICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHUE AJITOPUTMAaMHU PEIICHHUS OCHOBHBIX THITOB 3a/a4; (POPMHpPOBAHHE YMEHUS MPOBOJUTH
HECJIOXKHBIE JI0Ka3aTeTIbHBIC PACCYKIIEHUS B XOJ€ PEIICHUs] CTEPEOMETPUIECKUX 33]a4 U 3a7a4 C
MIPAKTUIECKUM COJICPKAHHUEM;

® pa3BUTHE HHTEJUICKTYAIbHBIX W TBOPUECKUX CIIOCOOHOCTEH OOYyYarommXcs, MMO3HABATEIHHON
aAKTUBHOCTH, UCCIICJIOBATEILCKAX YMEHUH, KpUTHIHOCTH MBIIUICHHUS,

e (opmupoBanue GyHKINOHAIBEHON IPaMOTHOCTH, PEIIEBAHTHOW T€OMETPUHN: YMEHHUE PACTIO3HABATH
MPOSIBIICHUSI TEOMETPUYECKHUX TMOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B peanbHBIX KU3HEHHBIX
CUTYyallUsAX W TPH HM3YYCHUU JPYIHX YYCOHBIX IPEIMETOB, TMPOSBICHUS 3aBHCHMOCTCH |

3aKOHOMEPHOCTEH, (OpMyTUPOBaTh MX HA S3bIKE TEOMETPHH U CO3JaBaTh I€OMETPHUYECKUE
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MOJI€TIM, TIPUMEHSATh OCBOCHHBIN TE€OMETpUYECKMH ammapar JUisi pelieHUs MPaKTHKO-
OpPUEHTUPOBAHHBIX 33/a4, HHTEPIPETUPOBATH U OLIEHUBATH MOJYyYCHHBIE PE3YIIbTATHI.

OcHOBHbBIE  COAEpXATEJIbHbIE JIMHUM  JJEKTUBHOrO Kypca «lIpakTukym 1o  peuieHuro
cTepeoMeTpuueckux 3ana4u» B 11 knacce: «MHororpanHukn», «Tena BpalieHus», «BeKTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBEY.

MecTto Kypca B yueOHOM IIaHe
Ha n3ydenue snextuBHOro kypca «lIpakTukym 1o pelieHu0 reoMeTpUYecKuX 3aaau» orBoautcs B 11

KJacce 1 gac B HEZEIIO.

2. Conep:kanue o0yueHust
11 knacc
MHOrorpaHHUKHU
[Ipu3ma: ocHoBaHus, OOkoBble pE&Opa, TpaHU, BBICOTA, OOKOBasg MOBEpXHOCTh. [IpsMas mnpusma.
[IpaBmwibHas npusma. Ilapamienenunen. Ky6. Cummerpum B kyOe u mnapamnenenunene. Ilupammpa:
OCHOBaHUWe, p&Opa, BbICOTa, OOKOBas MOBEPXHOCTh. TpeyrosbHas nupamuaa. [IpaBuibHAs MHUpamua.
[Tnomiaap TOBEpXHOCTH U 00beM Ky0a, MPsIMOYTOJIBHOTO Mapaenenumnea. [lnomans moBepxHocTu 1 00beM
npu3Msl. [Tnomans moBepxXHOCTH U 00bEM MTUPAMHU/IBI.
Tesia BpaneHus
Hunuuap. OcHoBanue, BbICOTa, OOKOBAsi MOBEPXHOCTh, oOpasyromas, pa3seprka. Konyc. OcHoBanue,
BBICOTA, OOKOBast MOBEPXHOCTbh, 00Opa3yroas, pa3septka. lllap u cdepa, ux ceuenus.
[Tnomans moBepXHOCTH M 00beM LuIuHApa. [lnomans noBepXxHOCTH U 00beM KoHyca. OO0beM I1apa u
JI01ma b chepsl.
MHororpaHHuku, BOucaHHble B cepy. MHOrorpaHHUKH, ONMCaHHbIE, OKOJIO cdepbl. Brnncanusie u
ONMCaHHbIE IUIMHIPHL. BricaHHbIE N ONMMCAaHHBIE KOHYChI
BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE
[HevictBusa Hax BekTopamu. KoMmruiaHapHbie BEKTOpBI. Pa3nokeHne BEKTopa 1o TPEM HEKOMILIAHAPHBIM.

[Ipocreitmume 3anaun B koopauHarax. CKaJIpHOE MPOU3BEACHUE BEKTOPOB.

3. [InanupyemMble pe3yJIbTaThbl 0CBOCHHUSI NPOTPAMMBbI
JInYHOCTHBIE pe3yJIbTAThI
JInuHOCTHBIE pe3yNbTaThl OCBOEHHS MporpaMMbl yueOHoro mpeamera «['eomerpusi» Ha 0a30BOM
YpOBHE XapaKTepHU3yIOTCSI:
I'paxnanckoe BocniuTanme:
c(OPMHUPOBAHHOCTHIO IPAKIAHCKON MO3UIIUHN 00YYaOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO WJIeHa
poccuiickoro oOIIecTBa, MPEACTaBICHUEM O MaTEeMaTHMYECKHUX OCHOBaX (YHKIIMOHUPOBAHMS Pa3INMYHbIX
CTPYKTYp, SIBJICHUH, NpOLEayp TpaxIaHCKOro oOmiecTBa (BBIOOPBL, OMPOCHl M Tp.), YMEHUEM

B3aHMO,Z[eI>'ICTBOBaTL C COUMAJIbHBIMU MHCTUTYTaMH B COOTBCTCTBHUU C UX (I)YHKL[I/IHMI/I 1 Ha3HA4YCHUEM.

in i
arpuormeekeeBoemrrayrtiel———™ /m ™
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c(hOPMHUPOBAHHOCTBIO POCCUUCKOW TPaKTAHCKON HACHTUYHOCTH, YBAKEHHS K TMPONUIOMY |
HACTOSIIEMY PpOCCUMCKOW MAT€MaTHUKH, IEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHHSIM POCCUHUCKUX
MAaTEMaTUKOB M POCCUMCKOM MAaTEMaTHYECKOW ILIKOJIbI, K HMCIOJIb30BAHUIO 3TUX JOCTHMKEHUN B JAPYrUX
HayKaX, TEXHOJIOTHSIX, Chepax IKOHOMUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JYXOBHBIX IICHHOCTEH POCCHMCKOTO Hapoaa; c(HOpMUPOBAHHOCTHIO HPABCTBEHHOT'O
CO3HAHHUS, ITHYECKOTO IOBEJCHUS, CBS3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM JOCTH)KCHUN HayKd M
JeSTeNIbHOCTIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/1a B TIOCTPOSHUE YCTOMYUBOTO OYIyIIero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHWEM K MHpPY, BKIIOYas OSCTETHUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, PEUICHHUH, PACCYXACHUN; BOCIIPUUMYHUBOCTHIO K MAaTEMaTHYECKIM acleKTaM Pa3uYHbIX
BHJIOB HCKYCCTBA.

du3nyecKkoe BOCNIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTHYeCKWe 3HAHUS B HHTEpecax 3J0pOBOTO U
0e3omacHOro 00pasza JKHW3HHW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0pPOBBIO (370POBOE IHTaHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH W OTABIXA, peryispHas (u3udeckas aKTUBHOCTH), (PUIUUSCKOTO
COBEPIIECHCTBOBAHMUS, TIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN ACATEILHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOWS; HHTEPECOM K PasIudIHBIM cdepam
npodeccHoHaNbHOM AeSITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpPIIATh
OCO3HaHHBIH BbIOOp OyayIei mpodeccuu U peain30BbIBaTh COOCTBEHHBIE dKU3HEHHBIEC TUIAHBI; TOTOBHOCTHIO
U CIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUH BCEU KU3HH,
TOTOBHOCTBHIO K aKTHBHOMY YYaCTHIO B PEHICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

IKoJ10ruYecKoe BOCMUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYIbTYphI, MOHUMAHUEM BIHSHHUS COIMATbHO-DKOHOMUYECKHIX
MPOIIECCOB HA COCTOSIHUE TPHUPOTHON U COLMAIBHOM Cpelbl, OCO3HAHHUEM TJIOOAIBHOTO XapakKTepa
9KOJIOTUYECKUX TPOOJIeM; OpUEHTAIlMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM Ui pelieHus 3ajad B
o0JacTu OKpYXKAroIIe Cpelbl, TUIAHUPOBAHHS TMOCTYNKOB U OIEHKH WX BO3MOXHBIX IOCIEICTBUN s
OKpY>Karolleu Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON TPAKTUKH, TOHUMaHUEM MaTeMaTHYEeCKOW HayKH Kak cepbl 4eIOBEUECKONIEATETbHOCTH,
ATanoB €€ pa3BUTHS W 3HAUUMOCTU ISl PA3BUTHS LMBUIM3ALIMM; OBJIAJIEHUEM SI3bIKOM MAaTEMaTUKU M
MaTeMaTUYeCKOW KYJIbTYpOH Kak CpPEeJCTBOM IMO3HAHMS MHPA; TOTOBHOCTHIO OCYILIECTBISATH MPOEKTHYIO U

HCCICO0BATCIIbCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.
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MeTtanpeaMeTHbIe pPe3yJabTAThI
MeTtanpeameTHble pe3ysbTaThl OCBOEGHUS MporpamMmbl ydeOHoro npeamera «I'eomeTpus» Ha 6a30BOM
YpOBHE  XapaKTEepU3YIOTCS  OBJIAJCHHUEM  YHUBEPCAIBHBIMU  HO3ZHABAMENbHLIMU  OeliCEUsMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATLHBIMU PEYIAMUSHBIMU 0elCEUAMU.
1) Vuusepcanvnvie noznasamenwvhvlie Oelicmeus, obecneuyugarom Gopmuposanue 0OA308bIX
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue Memooos NO3HAHUL OKPY*CAoue2o Mupa, npumMeHeHue
JI02UYECKUX, UCCIe008aMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuet).
Ba3oBble Jlornueckue aeicTBuA:
® BBIIBISITH M XapaKTEPH30BATh CYIICCTBCHHBIEC MPU3HAKH MATEMATUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUH MEXAy TMOHATUAMU; (DOPMYIHpPOBATH OIpPEAETICHUS TOHATUN; YyCTaHaBIUBATh
CYIICCTBCHHBIA MPHU3HAK KIACCH(PUKAIMU, OCHOBAHUS JJIsi OOOOIICHWS W CpPaBHEHUS, KPUTCPUHU
MIPOBOJMMOIO aHAIH3a;
® BOCIOPUHHMMATH, (OPMYJIHPOBATH U MpeoOpa3oBBIBATh CYXKACHHS: yTBEpAUTEIbHbIE U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBIBISTH MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpPEUUs B (aKTax, NaHHBIX,
HAONIOJICHUSAX W YTBEPXKICHUSX; Mpenjaratb KPUTEPUHM ISl BBIIBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® TMPOBOJUTH CAMOCTOSITENILHO [OKA3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUU (MPSMBIE M OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIIMIO, MPUBOJUTH TPUMEPHl W  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYX/ICHUS U BBIBO/IBI,
e BbIOMpaTh crocob peuieHus y4eOHON 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIIEHUS,
BBEIOMpATH HaHOOJIee TIOIXOSIINN C YIETOM CAaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble uccienoBaTe/IbCKue A1eHCTBUA:

® CIIOJI30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUN HMHCTPYMEHT TMO3HAHUS; (OpPMYIHUPOBATH
BONPOCHL, (PUKCHpYIOIHE TPOTHBOpEUHe, MNpoOIeMy, YCTaHABIMBATh HCKOMOE W JaHHOE,
(hopMUpOBATh TUIMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3HIIMIO, MHEHUE;

® MPOBOJUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN IKCIEPUMEHT, WCCIEIOBAHHE MO YCTAHOBICHHUIO
0COOEHHOCTEH MaTEeMaTHYECKOTO 0OBEKTA, SIBJICHUS, MMPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXTY
00BEKTaMHU, SIBJICHUSIMH, TIPOTICCCAMU;

® CaMOCTOSITENbHO (HOPMYITHpPOBaTH OOOOIIEHUS W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO

HaOIIO/IeHNsI, WCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB U
0000IIIeHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIIBUTaTh MPEIANOIOXKEHUS O €ro

Pa3BUTUHU B HOBBIX YCIOBHUSIX.

Paborta ¢ nngopmanmeii:
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BBISBIIATHh JAeUIUTH MHPOPMAILIMH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIS

PEIICHUA 3aJa4H;

BBIOMpaTh MH(OPMALMIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTH3UPOBATh, CUCTEMATU3UPOBATh
Y MHTEPIPETUPOBATh HHOOPMALIUIO PA3INIHBIX BUJOB M (HOPM MPEICTaBICHHS;

CTPYKTYpUPOBaTh MH(OPMAIIHIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HaI&KHOCTh MH(POPMALIUH 110 CAMOCTOATENBHO C(HOPMYTHPOBAHHBIM KPUTEPHSIM.

2) Ynusepcanvnvie Kommynukamuenwle oeticmeus, obecnedusaom cqhopmMuposaHHOCms COYUATbHBIX

HABbIKOB 06yuai0u;uxc;z.

Oo0menmne:

BOCIIpUHUMATL U (1)0pMy.HI/IpOBaTB CY>KACHUA B COOTBCTCTBHUU C YCJIOBUAMU U LCIIAMU 06IlI€HI/I$I;
SAICHO, TOYHO, I'PAaMOTHO BLIPpAKaTh CBOIO TOYKY 3PCHUA B YCTHBIX M IIMCBbMCHHBIX TCKCTAaX, JaBaTb
IMOsACHCHUA 110 X0y PCHICHUA 3ala4i, KOMMCHTHUPOBATDH HOqueHHLIﬁ PpE3yIbTaT,

B X0J1e 00CYX/IeHUs 3aJ1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKAaeMOM TeMbl, IPOOJIEMBI, peraeMoi
3aJjauy, BBICKA3bIBaTh WJIEU, HAllCJIEHHbIE HA MOUCK PELICHUS; COIMOCTABIATh CBOM CYXKAEHUS C
CYXKACHUAMU OPYIrux Y4YaCTHUKOB Jgualiora, O6Hapy)KI/IBaTI) pasinune u CXOACTBO HO3I/IIII/II71; B
KOPPEKTHOH Gopme (HopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTAaBIATh PE3yJNbTaThl pElIeHHs 3a7ayd, OSKCIEPUMEHTa, MCCIEeIOBaHUsA, IPOEKTa;
CaMOCTOSITENIbHO BHIOMpATh (OpMAT BBICTYIUIEHUS C YYETOM 3a/iad Mpe3eHTallM U 0COOEHHOCTEN

ayJTUTOPHH.

CoTpyannuecTBo:

MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM ¥ MHAMBUAYAIbHON paOOTHI IPH PELICHUN
yqe6H},1x 3a1a4; NOpUHUMATb M[CJIb COBMECTHOU ACATCIbHOCTH, IIJIAHUPOBATHL OpTraHHU3alIO
COBMECTHON paloOThI, pacmpeneisiTh BUABI pPabOT, IOTOBapUBAThCS, OOCYXKAaTh IMpolecc |
pe3yabTaT paboThl; 0000IATh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMMOBBIX (hopmax paboThl (0OCykIeHusI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI»
U HHBIE); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JIEHCTBUS C IPYTMMHU YJIC€HAMU
KOMaHpl; OIIGHMBAaTh KayecTBO CBOET0 BKJIaJa B OOMUNA TPOAYKT TIO KPUTEPUSM,

chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

3) Vuusepcanvuvie pezynamuenwvie Oeiicmsus, obecneuusaiom @GOpMUPOBAHUE CMbBLCIIOBbIX

YCMAaHOBOK U IHCUSHEHHbIX HABLIKOB IUYHOCMU.

Camoopranu3anmus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4H, BHIOMPATh CIOCO0 peleHus ¢ y4€TOM UMEIOIIHUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHThI

peleHuii ¢ y4éToM HOBOH MHPOPMAaLIUH.

CaMOKOHTPOJIb:
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e BIAJCTh HABBIKAMU I103HABATEIbHOW pEQIIEKCMM KaK OCO3HAHMS COBEPIIAEMBIX AEHCTBUM U
MBICITUTENBHBIX MPOILIECCOB, UX PE3YyIbTATOB; BIAJACTh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOIS
IpoLecca U pe3yJibTaTa pelieHHs] MaTeMaTH4eCKON 3a/1auH;

® MpeABHUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PELICHUH 33]]aul, BHOCUTh KOPPEKTUBHI
B JICSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBIIBICHHBIX
TPYAHOCTEH;

® OILICHMBATh COOTBETCTBHE pE3yibTaTa LEIU U YCIOBHUSIM, OOBSICHATH MPUUYUHBI JOCTUKEHUS WU
HEJOCTUKEHHS PE3YJIbTATOB JEATEIbHOCTH, HAXOAUTh OMIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY

OTIBITY.

IIpenmeTHbIe pe3yabTaThl
11 knace

OnepupoBarh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPAHHUK, 3JEMEHTHI
MHOTOTPaHHUKA, MPABUIHLHBI MHOTOTPaHHHK.

Pacrio3naBaTh  OCHOBHBIC BHIBI MHOTOTPAHHHKOB (IMUpaMHa; TpHU3Ma, MPSAMOYTOJBHBIN
napajuiesienumnes, Kyo).

Knaccudunupoate MHOTOTpaHHHKH, BBIOMpas OCHOBaHMS [JIs KiacCHU(pUKaUuu (BBIIYKJIbIE U
HEBBIMYKIIBIC MHOTOTPAHHUKH, TPABWIbHBIC MHOTOTPDAaHHUKH, TIPSIMbIC ¥ HAKJIOHHBIC TIPU3MBI,
napajuiesenunebl).

OnepupoBath MOHATHIMHE: CEKYIIas MIIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB.

Pemarp 3amaun Ha HAXOXKJICHHE NEOMETPUYCCKHX BEIHYHMH IO aJTOPUTMaM, TPUMEHSS HW3BECTHBIC
AHATUTHICCKUE METOBI NP PENICHHH CTAHIAPTHBIX MAaTEMATHUYECKHUX 3a]a4 Ha BBIYHUCIICHUE PACCTOSHHUN
MEXIYy IBYMsI TOYKaMH, OT TOYKH JO MPSAMOM, OT TOYKH JIO TUTOCKOCTH, MEXKIY CKpPEITMBAIONTUMUCS
MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXXIEHHE T€OMETPHUYECKHX BEIHYMH IO ajrOpUTMaM, MPUMEHSS W3BECTHHIC
AQHATUTUHICCKUE METOJIBI IPY PEIICHUN CTaHIAPTHBIX MaTEMATHYECKHUX 33/1a4 Ha BHIYMCIICHHUE YTJIOB MEXTY
CKPEIIMBAOIIUMUCS TIPSIMBIMU, MKy TIPSMOH H IJIOCKOCTBIO, MEXTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

OnepupoBarh MOHATHSIMH: UWJIMHAPUYECKAs MOBEPXHOCTh, OOpa3yloliue IHINHIPUYECKON
MOBEPXHOCTH; IWIMHJP, KOHHWYECKAas TOBEPXHOCTh, OOpa3yrolue KOHHUYECKOH IOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh.

Pacnio3naBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TOMYYEHUS TEI BPAIICHUS.

KnaccudunupoBats B3auMHOE pacmionokeHne chepsl U TIOCKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBON CETMEHT, OCHOBAHHME CETMEHTa, BBICOTA CETMEHTA; IIIapOBOM
CJIOH, OCHOBAHHE MIAPOBOTO CIIOSI, BEICOTA IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOLIAIN TOBEPXHOCTEN TEJ BpPAIIeHHs], TEOMETPUUECKHUX TeJ ¢ IPUMEHEHUEM

dbopmy.
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OmnepupoBaTh NOHATUSAMH: MHOTOT'PaHHUK, BIIMCAaHHBIN B cepy U OMMCAHHBIA OKOJIO cdepsl; chepa,
BIINCAHHAsl B MHOTOTPAaHHMK WJIU TEJIO BPALCHHUS.

BbIUKCIIATE COOTHOIIGHUS MEXIY IUIOMIAJSAMH TOBEPXHOCTEH M 00bEMaMM IMOJOOHBIX Tell.

N300paxkaTh n3ydaembie GUTyphl OT PyKH U C TPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbINoNHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKHM U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUIYp: BUA CBEpXY,
cOOKY, CHU3Y; CTPOUTb CEUCHUS TEJl BPALICHHUS.

W3BnekaTh, WHTEPHPETHPOBATH M  MpeoOpa3oBbIBaTh HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEUCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa Ha 4YHUCIIO,
OOBSICHATh, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

[IpuMeHATH MPaBUIIO MapajuIeICIUIICAA.

OnepupoBaTh MOHATUAMH: ACKAapTOBbl KOOPIMHATBI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKY BEKTOPaMH, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB,
KOJUIMHEAPHbIEC U KOMILJIAHAPHBIE BEKTOPHI.

HaxomuTts cymMMy BEKTOPOB M IPOU3BEJEHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY BEKTOPAMHU, CKAJIIPHOE
IIPOU3BE/ICHUE, PACKIIAAbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

[IpumensTh reomerpuueckue (BaxkThl JJi PELICHUS CTEPEOMETPUUYECKHX 3a/ad, MPearosiararoiimx
HECKOJIBKO IIIaroB PEIICHHs, €CIIN YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOU (hopMe.

Pemate reomerpuyeckue 3a1a4n Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A.

[IpuMeHATH MOJyYEHHBIE 3HAaHUS HA MPAKTUKE: aHAJIM3UPOBATh pEalbHbIE CUTYallu! U IPUMEHSATh
M3YYEHHBIE MOHATHUS B IPOLIECCE MTOMCKA PELIEHHS] MaTeMaTHYEeCKH CPOPMYITHUPOBAHHOM MTPOOIEMBI,
MOZEIIMPOBATh PEAJILHBIE CUTYALIMHU Ha SI3bIKE T€OMETPUH, UCCIEA0BATH IIOCTPOCHHBIE MOECIIH C
UCMOJIb30BAHUEM F€OMETPUYECKUX MTOHATUH U TeOpeM, amrnapara areOpbl; pearh NpakTHYeCKue 3a/1a4H,

CBA3aHHBIC C HAXOKACHUEM I'€COMCTPUICCKUX BCINYHNH.

4. TemaTu4eckoe NIAHUPOBaHUE
11 KJIACC (2023-2024 y4e0OHblii roj)

Ne Tema KoanvecTBo yacoB, DiextpoHHbIe (HH(]pPOBbIE)0Gpa3oBaTeIbLHbIE
n/n pecypcbl
Bcero
1 Muororpanauku | 12 https://lesson.academy- content.myschool.edu.ru/02.3/11
2 Tena Bpamenus | 13 https://lesson.academy- content.myschool.edu.ru/02.3/11
3 BexTops n 9 https://lesson.academy- content.myschool.edu.ru/02.3/11
KOOpJMHATHI B
MIPOCTPAHCTBE
OBILEE 34
[okyMeHT co3fiaH B anekTpoHHol dopme. Ne 32 ot 18.10.2023. UcnonHutens: MuckuH B.A. 0 3IEKTPOHHbINA

o 2/IER TPOHHBIN
CtpaHuua 9 us 12. Ctpanuua cosaana: 18.10.2023 13:08 =¥ TATAPCTAH



KOJIMYECTBO
YACOB IIO
I[TPOT'PAMME
5. KaneHnapHo-TeMaTH4YeCKoe IMIaHUPOBAHUE.
Tema Hara Jara
IJIAH. IJIAH.
1. Muororpanuuku. 12
[Ipusma: ocHoBaHwMs, OOKOBBIC PEOpa, TpaHu, BBICOTA, OOKOBas
oBepXHOCTS. 1Ipsimas npusma. [IpaBuiibHas npusma. 05ceH
2. [apamnenenunexa. Ky6. Cummerpun B KyOe u napanjenenumese.
12.ceH
3. [Tupamuna: ocHoBaHUe, pEOpa, BEICOTA, OOKOBAS TOBEPXHOCTD.
TpeyronbHas nupamuaa. [IpasunpHas nupamua. 19.cen
4. Pemrenue 3anau mo reme « MHOTOTpaHHUKI
26.ceH
5. Pemenue 3agad no reme « MHOTrOrpaHHUKI
03.0kKT]
6. [Tnomans MOBEPXHOCTH U 00BEM KyOa.
10.0KT|
7. [Ino1mane TOBEpXHOCTH U 00HEM TIPU3MBL.
17.0KT
8. [Inommane MOBEpXHOCTH U 00BEM MTUPAMUJIBL.
24.0KT]
9. Pemenue 3amau Ha BeUncieHne 00beMa mapasuiesenumnea.
7.HoA
10. Pemrenue 3a1au Ha BEIYKCIIEHHE 00beMa IPU3MBI.
14.HoA
11. Pemenue 3aa4 Ha BbIYMCICHHE 00bEMa TUPAMU/IBL.
21.HoA
12. [ToBTOpeHune u 06061IeHNE 10 TeMe «MHOTrOrpaHHUKI.
[IpoBepounas pabora no teme «lIpusma. [apamnenenunen. Kyo.
[Tupamuar» 28.HoA
13. Tena Bpamenus 134 Humuuap. OcHoBanue, BbIcOTa, OOKOBasI
MOBEPXHOCTH, 00pa3yrolas, pa3BepTKa.
05.4ekK
14. Konyc. OcHoBanue, BricoTa, O0KOBasi MOBEPXHOCTH, 00pazyromasi,
pasBepTKa.
12.0ekK
15. Iap u cdepa, X cedeHus.
19.0ekK
16. Pemenue 3anau no reme «Llumuaap».
26 pek
17. Pemenue 3anau no teme «Konycy.
09.aH8
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18. Pemrenue 3anau no teme «lllapy.
16.aH8
19. [Tnomanas MOBEPXHOCTH U 00BEM IHIHUHIPA.
23.aH8
20. [Tomans MOBEPXHOCTH U 00BbEM KOHYCA.
30.aH8
21. O0beM 1mapa v miomaab chepsl.
06.¢eB
22. [ToBTOopenue u o6o6menue mo reme «{umuuap. Konyc. [ap.
Cdepar
13.¢es8
23. MHororpaHHUKH, BIIMCaHHbIE B cepy. MHOTOrpaHHUKH, OTIMCaHHBIE,
OKOJIO C(hepsl.
20.¢eB
24 BnucanHbie 1 onmucaHHbIE IUJIWHAPBI.
27.¢eB
25 Bnucannbie 1 onmucaHHbIe KOHYCBbI
05.map
26. BekTopsl. leificTBUsI HaJl BEKTOPaMHU.
12.map)
27. KommnanapHsIe BEKTOPBI.
19.map)
8. Pa3noxeHne BeKTOpa 1o TpeM HEKOMIUTAHAPHBIM BEKTOPaM.
02.anp
29. Pemenue 3amau. PasinokeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BEKTOpaM. 09.anp
30. [Ipocreiimue 3amaun B KoopauHaTax. CKalsipHOE NPOM3BEICHUE
BEKTOPOB. 16.anp
31. [Ipocreitine 3amaum B koopauHaTax. CKalsipHOE NPOU3BEACHHE
BEKTOPOB. 23.anp
32. Pemenue 3agau mo reme «BeKTOpBI 1 KOOPJWHATHI B POCTPAHCTBE
30.anp
33. Pemenue 3amgaud no reme «BEKTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBEY»
07.mau
34. [ToBTOpenue, 0600mEeHNe IO TeMe BekTopsr
14.maw
MHOrorpaHHUKH

Mokyment LABBRY e QSHABAH . ROBOBHIE1 0RO HonSRATEL,: RIGATL, OOKOBas moBepxXHOCTh. Ilp:
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[IpaBunsnas mnpusma. I[lapammenenunen. Ky6. Cummerpum B kybe u mnapawienenunene. [Ilmpammma:
OCHOBaHue, pédpa, BbICOTa, OOKOBAs MOBEPXHOCTh. TpeyronbHas nupamua. [IpaBunpHas nupamuaa.

Tena Bpamenust

Humunap. OcHoBaHMe, BbICOTa, OOKOBasi MMOBEPXHOCTh, oOpa3yromias, pa3seprka. Konyc. OcHoBaHue,
BbICOTa, OOKOBAasi IOBEPXHOCTh, 00pa3yromas, passeptka. lllap u cdepa, ux ceueHus.

[Tnomanp noBepxHOCTH U 00BEM KyOa, MPSAMOYTOJbHOrO Mapajuienenunena. [lnomanas moBepXxHOCTH U
o0beM npusMebl. [lnomans noBepxHocT u 00beM nUpamMuabl. [1omans NOBEpXHOCTH U 00bEM LWIHHIPA.
[Tnomans moBepxHOCTH H 00BeM KoHyca. O0beM Imiapa u IiIouaas cQepsl.

MHororpaHHuky, BOucaHHble B cepy. MHOTOrpaHHUKH, OMHMCaHHbIE, OKOJIO chephl. Brnucanueie u
ONMCaHHbIE IUIMHIPHL. BriMcaHHbIE 1 OMCAaHHBIE KOHYCHI

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[HerictBus Hax BekTopamu. KoMmruiaHapHbie BEKTOpbI. Pa3nokeHue BEKTOpa 10 TPEM HEKOMILIAHAPHBIM.

[Ipocreitmue 3anaun B kKoopauHarax. CKaJIpHOE MPOU3BEACHHE BEKTOPOB.

[okyMeHT co3fiaH B anekTpoHHol dopme. Ne 32 ot 18.10.2023. UcnonHutens: MuckuH B.A. 0 3IEKTPOHHbINA
CtpaHuua 12 3 12. CtpaHuua cosgada: 18.10.2023 13:08 =¥ TATAPCTAH



