YacTHoe yupexaenne ofumeodpasoBaTe bHas opraHHu3auus

«Cpenuss oGimeo0pasosaTebHas MKOAA «BHKTOpHS»

Pacemorpeno MO Cor;tacoBaHo YIB
yunTeTell MATEMATHKH  33MAMPEKTOPA Hupe Z
1 nH(OPMATUKH 1o COJACPKAHUI0 AIY0Q «CE 7
Mportoxon Ne 7 oGpazoBap (0(\ st
ot IO 0820232 - — & P
/Camoronrosa WS/ 62\ ¢ BUKTOpUa»

g

PABOYAS IIPOI'PAMMA
no HIPEAMETY
«MareMaTuKa»

(anredpa, reomerpus, TCOpHs BEPOSITHOCTH)
st 5- 11 KJIaccoB)

o6nosaenasiM ®rOC HOO 2021 r.

(B COOTBETCTBHH C
cBeleHH

1 ®OII HOO, yTBep:kaeHHOil NpuKa3oM MuHHCcTEPCTBA TPO
ot 18.05.2023 r. Ne 372)

Vyurtess: Maspuiaox M.B.
Cromopoxosa E.JL

r.MockBa



PaGouas nporpamma yuyeoHoro kypca «I'eomerpus» 6azosoro yposus aiasa 10-11-x
KJIACCOB

IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHs JUIsl 00y4aroLIUXCs
10-11-x xmaccoB UYOO «COL «Bukropus» pazpadoTaHa B COOTBETCTBUU C
TpeOOBaAHUSMU:

e @epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepanuny,

o mnpukaza Munobpuayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (PenepalbHOTo
roCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa CpeIHEro o0miero o0pa3oBaHus»
(c U3MEHEHUAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 371 «O6 yTBep:kaeHuu ¢eaepaibHoi
00pa3zoBaTebHON MPOTpaMMBbI CPETHETO 00IIET0 00pa30BaHUSY,

o mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yrBepxxkaenuu [lopsaka
OpraHu3aliH U OCYIIECTBICHHS 00Pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111e00pa3oBaTENBHBIM IPOrpaMMaM — 00pa30BaTENIbHBIM IIPOrpaMMam
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEr0 U CPETHETO OOIIET0 00pa30BaHUMY;

o CII 2.4.3648-20 «CanuTtapHO-3MHUIEMHOJIOTHYECKHE TPEOOBAaHUS K OpraHU3alusiIM
BOCIIUTAHUS U O0YYECHHUS, OTABIXA U O3[JOPOBIICHHS JAETEH M MOJIOJICKI,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOPMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
Oe3omacHOCTH U (WIK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEeIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAHOBJIEHHUEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.01.2021 Ne
2,

e KOHIEMIMHU PAa3BUTUS MAaTEMaTHUECKOro 00pa30BaHus, YTBEP)KICHHON
pacniopspxerneM IIpaButenscTBa ot 24.12.2013 Ne 2506-p;

e y4eOHOrO IJIaHa CpeHero ooriero oopasoBanus, (IPOTOKOJ MEICOBETA OT
30.08.2023r. «O6 yTBepK/IeHUU OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMbI
cpeaHero o0IIero oopa3oBaHus»);

e (enepanbHOI pabouelt mporpamMmbl yueOHOTro Kypca «I'eomMeTpus», KOTOpbIi
BXOJIMT B COCTaB y4eOHOro npeamera «MaremaTuka.

Pabouast mporpamMma opueHTHpOBaHA Ha IIEJIEBBIC PUOPUTETHI, CHOPMYITHPOBAHHBIC B
benepanpHON paboueil mporpaMmme BOCIUTAHUS U B paboueil mporpamme Bocriutanus YYOO
«COII «Bukropusy».

Pabouas mporpamma yae6HOTO Kypca «I'eomeTpus» 6a30BOT0 ypOBHS ISl OO YIAFOIITIXCSI
10-11-x xmaccoB pa3paborana Ha ocHoBe DeepaabHOTO rOCyIapCTBEHHOTO
00pa3oBaTeNbHOTIO CTaHIAPTa CPEIHETO 00IIEero 00pa30BaHus, C yU€TOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUH, MPEABIBIIEMbIX K MATEMATHIECKOMY 00pa30BaHUIO, U TPATUIIUI
poccuiickoro oopazoBanus. Peanusanus mporpaMMbl 00eCTIeUUBaET OBJIAZCHUE KIFOUEBBIMU
KOMITETEHITUSIMH, COCTABIISIOIIMMU OCHOBY JIJIsl CAMOPA3BUTHS U HETIPEPHIBHOTO
00pa3oBaHMsl, IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI
JTUYHOCTH 00YJarOIIUXCSI.



BaxxHocTh yueOHOr0 Kypca reOMeTpUH Ha YPOBHE CPEIHEr0 001ero o0pa3oBaHus
00yCII0BJI€Ha IPAKTUYECKOI 3HAUMMOCTBIO METAIIPEAMETHBIX U IPEIMETHBIX Pe3yJIbTaTOB
00y4eHHs TEOMETPHH B HAPABJICHUH JINYHOCTHOTO Pa3BUTHSI 00YUYAIOIIUXCS,
¢bopmupoBaHus (YHKIIMOHATIBHON MaTeMaTUYeCKONH I'PaMOTHOCTH, U3y4EHHsI IPYTUX
y4eOHBIX AuctuIUinH. Pa3Butue y o0ydaromuxcs NpaBUIbHBIX TPEACTABICHUN O CYITHOCTH
U TIPOUCXOXKIEHUHM F€OMETPUYECKUX a0CTPaKIMii, COOTHOILEHHH PEATBHOIO U UIEATIBHOTO,
XapakTepe OTPaKeHUsI MaTEMaTUYECKON HAyKOM SIBJICHUM U IIPOLIECCOB PEabHOIO MUPA,
MECTE '€OMETPUU B CUCTEME HayK M POJIM MAaTEMATHYECKOT0 MOJCIIMPOBAHNS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CLIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yUaIIMXxcsl, a TAK)KE Ka4eCTB MBIIIJIEHNUS, HEOOXOIUMBIX Ul aallTallud B COBPEMEHHOM
obmecTse.

I'eomerpust sBISIETCS OTHUM M3 0A30BBIX MIPEIMETOB Ha YPOBHE CPEAHETO O0MIETO
o0pa3oBaHMsl, TaK Kak o0ecreyrBaeT BO3MOKHOCTb U3YUEHUS KaK AUCLUIUIUH €CTECTBEHHO-
Hay4HOU HAaIlpaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornyeckoe MbIIIICHHE, POPMHPYEMOE TIPU U3YUEHUH O0YUYAIOIIUMUCS MTOHATHHHBIX OCHOB
TCOMETPHUH U TTOCTPOCHUH IIETIOYKH JIOTHYCCKUX YTBEPIKICHUN B XOJIC PEIICHUS
TEOMETPHUCCKUX 33]1a4, YMECHHE BBIIIBUTATh U OMPOBEPIraTh THIIOTE3bl HETIOCPEICTBEHHO
WCIIOJIL3YIOTCS TIPH PEIICHUH 33]]a9 €CTECTBEHHO-HAYYHOTO [UKJIA, B YACTHOCTH U3 Kypca
(bu3ukH.

YMeHne OpHeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IacTAX
NeSTeNIbHOCTH yesoBeka. OpHueHTalus 4eI0BeKa BO BpEMEHHU U MPOCTPAHCTBE —
HE00XO0/IMMOE YCIOBHE €0 COLMAIBHOIO ObITHS, POpMa OTpasKeHHsI OKPYKAIOLIET0 MUPA,
YCIJIOBUE YCIIEITHOTO MTO3HAHUS M aKTUBHOTO MTPe00pa30BaHus JeHCTBUTEILHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMy 0OBbEANHSET pa3Hble BUAbI YUEOHOH U
TPYJIOBOM AESITENbHOCTH, SBISETCS OJHUM U3 NPOPECCHOHATBHO BaXKHBIX KAYECTB, TO3TOMY
aKTyaibHa 3a7a4a (OpMHUPOBAaHUS Y 00YUAIOIUXCSl IPOCTPAHCTBEHHOT'O MBIIIIICHHSI KaK
Pa3HOBUAHOCTH OOPA3HOI'O MBIIIIEHHS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MIPAKTUYECKOHN EATEIIbHOCTH 10 MHOTUM HalpaBJICHUSIM.

[ens ocBOoeHMS TporpamMmsbl yueOHOro Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUEHHUS —
00111e00pa3oBaTeNIbHOE U OOIEKYITYPHOE pa3BUTHE 00YYAOLIUXCS yepe3 odecreueHue
BO3MOXHOCTH HpI/IO6peTeHI/I$I " UCITIOJIB30BaHUA CUCTEMATUYCCKUX T'COMETPUICCKUX 3HAHUH
U JICHCTBUH, CIENU(PUIHBIX TE€OMETPHH, BO3MOXKHOCTH YCIICITHOTO TPOIOIKEHHS
O6p330BaHI/I5I 10 CICUAJIbHOCTAM, HE CBA3aHHBIM C IPUKJIaJHBIM HUCIIOJIB30BAHUCM
T€OMETPHH.

[IporpamMma mo reomMeTpun Ha 6a30BOM YpOBHE MpeHA3HAUYCHA I 00YJAIOIIUXCS CpeHEH
IITKOJTBI, HE UCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHHUI HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus. Takum 006pa3zoM, oOydaromrecs Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH 00IIIHE
MaTeMaTHYECKHE YMECHHsI, CBSI3aHHBIC CO CIEIU(PUKON TeOMETPUN U HEOOXOTUMBIE JIIS
KU3HU B COBpeMEHHOM 0011ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHUTh
reoMeTpuio 6osee riay0oKo, €ClIM B TadbHENIIEM BOSHUKHET HEOOXOAMMOCTh B
T€OMETPUUYECKUX 3HAHUSIX B MPO(ECCHOHAIBHON 1eATEeTHhHOCTH.

JlocTuKeHne eI OCBOCHHSI POTPaMMbl 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOIIUX
3anad. [IpropuTeTHRIMU 3a1a4aMu 0OCBOeHUs Kypca «[ eoMeTprm» Ha 0a30BOM YPOBHE B
10—11-x knaccax ABJISIOTCA:



e (opmupoBaHue MpenCTaBICHHUS O TEOMETPUN KaK YaCTH MUPOBOM KYJIbTYpHI U
OCO3HAHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM,;

e (opmupoBaHue MpenCTaBICHHUS O MHOTOTPAHHUKAX U TeJlaX BPALICHUS KaK O
BO)XHEHIIMX MaTEMaTUYECKUX MOJENAX, O3BOJISIOIMX OMMUCHIBATh U U3YYaTh
pas3HbIe SIBJICHUS OKPYXKAIOIIEro MHpa,

e (opmupoBaHUE YMEHHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISAX U B PEaIbHOM MUDE
MHOTOTPAaHHHMKH U TeJla BpaIlleHUs,

e OBJIAJICHHE METO/IaMH PELICHUS 331a4 Ha IIOCTPOSHUS Ha U300pakeHUAX
POCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUE yMEHHUS ONIEPUPOBATH OCHOBHBIMM MOHATUSAMHU O MHOTOTPAHHUKAX
U TeJax BPALICHUS U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIAJICHHUE AITOPUTMAMH PEIIEHUs] OCHOBHBIX TUIIOB 3aJ]1a4; (POPMUPOBAHHE
YMEHUS TIPOBOJIMTH HECIIOKHBIE I0KA3aTEIIbHBIC PACCYXKICHUS B XO/I€ PEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3aJ1ay C IPAKTUYECKUM COJIEpKaHHUEM,

e Ppa3BUTHE UHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroluXxcs,
[I03HABATEJIbHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHUN, KPUTUYHOCTH
MBIIICHUS,

e (opmupoBanue GyHKIIMOHAIBHOW IPAaMOTHOCTH, PEJICBAHTHOM r€OMETPUH. YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEN B peaJIbHBIX JKU3HEHHBIX CUTYALUSAX U IPU U3YYEHUH JIPYTUX
y4€OHBIX MPEIMETOB, TPOSBIICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMynHpoBaTh UX Ha A3bIKE T€OMETPUHU U CO3/1aBaTh T€OMETPUUYECKHE MOJIEIH,
NPUMEHSITh OCBOCHHBIN T€OMETPUUYECKUI ammapar il PeICHUs TPAKTHKO-
OpPUEHTHPOBAHHBIX 3314, HHTEPIPETUPOBATh U OLICHUBATH MOJIy4YE€HHbIE
pe3yNbTaThl.

OTINYUTEIIEHOM 0COOCHHOCTRIO MMporpaMmal ABJISICTCS BKIIFOUCHHUEC B KYPC CTCPCOMETPUUN B
HaydaJi€ €ro nu3y4cHus 3aaaq, p€uiaCMbIX Ha YPOBHC HHTYUTHUBHOI'O ITO3HAHUWS, U
OIPCACIICHHBIM O6p830M OpTraHHU30BaHHas pa60Ta Haa HUMH, YTO CHOCO6CTByeT pa3BUTHIO
JIOTUYCCKOr'0o U MPOCTPAHCTBECHHOI'O MBIIIJICHH A, CTUMYJIUPYCT IMMPOTCKAHUC MHTYUTUBHBIX
poneccoB, MOTUBUPYCT K z[aaneﬁmeMy HU3Yy4YCHUIO IMPECAMCETA.

HpennhoeHI/Ie OTAACTCA HAITIIIHO-KOHCTPYKTUBHOMY METOY O6y‘IeHI/I$[, TO €CThb
TCOPECTUYCCKUEC 3HAHWA UMCIOT B CBOCH OCHOBE YYBCTBCHHOCTDH Hpe}IMCTHO-HpaKTH‘IeCKOﬁ
JesITeNbHOCTU. Pa3BuTHE MMPOCTPAHCTBCHHBIX HpeI[CTaBJICHI/Iﬁ Y yqJalmxcsa B Kypce
CTCPCOMETPHUU MMPOBOAUTCHA 3a CUCT PCIICHUA 3a1a4 Ha CO3AaHUC IMTPOCTPAHCTBCHHBIX
O6p8.30B U 3a7la4 Ha OIICpUPOBAHUC ITPOCTPAHCTBECHHBIMHA 06pa3aMH. COSII&HI/IC 06p333
IIPOBOAUTCA C OHOpOﬁ Ha HarJI1AHOCTDB, a OIICPUPOBAHUC o6pa30M — B YCJIOBHAX OTBJICHCHUSA
OT HAI'NIAAHOCTH, MBICIICHHOT'O U3SMCHCHUSA €0 UCXOJHOI'0 COACPIKAHU .

OcHoBHbIE cofiepkaTenbHble TMHUU Kypca «['eomerpun» B 10-11-x knaccax:
«MHororpanHuKn», «IIpsiMbIe U TUTOCKOCTH B TPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr
Y KOOPAMHATHI B MPOCTPaHCTBE». DOPMHUPOBAHUE IOTUYECKUX YMEHHI pactpenensiercs He
TOJIBKO TIO COJIEP>KAaTEIbHBIM JIMHHUSAM, HO U TI0 ToZaM OOyYeHHs Ha YPOBHE CPEIHETO O0IIeTro
o0Opa3oBaHUS.

Copep:xannie 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yIbTaTaM OCBOCHHUS
paboueii mporpamMmbl, pacipeeIeHHbIM 10 roJjaM 00yueHUs!, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4YTOOBI OBJIAJICHUE T€OMETPUUECKIUMHU MOHSATUSMHU 1 HABBIKAMU OCYIIECTBIISIOCH
MOCTIeIOBATEIBHO H MTOCTYIATENIFHO, C COOII0OACHNEM MPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKIIFOYAIKCH B OOIIYIO CHCTEMY T€OMETPUICCKUX MPEICTABICHHIMA
oOyuaroluxcs, pacupsis 1 yriayossis ee, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

Ha uzyuenune reomerpuun otBoauTcs 2 yaca B Heaenmo B 10-m kiacce u 1 yac B Henenro B 11-
M KJIacce, Bcero 3a aBa roga ooydyenust — 102 yueOHBIX vaca.

Jliig peanuzanuy IporpaMMbl UCIIONIB3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPY peaTh3aliy UMEIOIUX T'OCYAAPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MMPOTPAMM
HaYyaJbHOTO 00IIEero, OCHOBHOTO OOIIIETro, CpeHEro o0IIero 00pa3oBaHus OpraHU3alUusIMHy,
OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO EATEIBHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Maremaruka. I'eomerpust, 10 knace/Mepsisak A.I'., Homuposckmii [I.A.,
[Tonouckuit B.b., Sxup M.C.; nox pex. [logonsckoro B.E., OOO «13natenbckuii
nentp "BEHTAHA-I'PA®"»; AO «M3narensctBo "IIpocBemienne’»,

e Maremaruka. ['eomerpus, 11 knace/Mepsnsak A.I'., Homuposckuii [I.A.,
[Tononckuit B.b., SAxup M.C.; nox pen. [logonsckoro B.E., OOO «M3narenbckuii
uentp "BEHTAHA-I'PA®"»; AO «M3narensctBo "l[IpocBemenne’»,

o <,.>.

DneKTpOHHBIE 00pa30BaTeNIbHbBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO MPHU peaTn3aluu
HNMCHOIIINX FOCY[[apCTBeHHYIO aKerI[I/ITaIII/IIO O6p330BaTCJII)HI)IX HpOFpaMM Ha4vYaJIbHOT'O
00111er0, OCHOBHOTO OOIIETO, CPEeIHET0 00IIero oOpa3oBaHus MpUKa3oM MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

DneKTpOHHBINH 00pazoBaTenbHbIN pecypc «Jlomamnue 3aganus. CpegHee ooiee
obpaszoBanue. ['eomerpusi», 10-11 kmacc, AO «M3matenberBo "[IpocBemienue'»;
Tpenaxep «O06nako 3HaHui». Maremartuka. 10 knace, OOO «Duzukon Jlady;
Tpenaxep «O0naxo 3HaHui». Maremaruka. 11 knace, OOO «®uzukoH Jlad»;

o <, >,

Ili1anupyemsbie pe3yjabTaThl OCBOCHUS
y4e0HOro Kypca

JIMYHOCTHBIE Pe3yJabTaThI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMMbl yueOHOro Kypca «l eomeTpus»
XapaKTEepU3YIOTCH:

I'paxnanckoe BoCIMTaHMe:

c(hOpMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIIMN 00YJAIOMIErocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA, MIPEACTABICHIEM O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SABJICHUH, IPOIEAYp IPakaaHCKOTO
obrecTBa (BBIOOPHI, OMPOCHI U T1P.), YMEHHEM B3aUMOJICHCTBOBATh C COLUATbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX QYHKIMSIMHU U Ha3HAYCHHEM.



HanI/IOTH‘leCROQ BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCUIMCKON IPayKTaHCKOM MACHTUYHOCTH, YBAKECHUS K IPOILIOMY U
HAaCTOSILIEMY POCCUICKON MaT€MAaTHUKH, IIEHHOCTHBIM OTHOILIEHUEM K JOCTUKEHUSAM
POCCHUICKHX MAaTEMATUKOB U POCCUKMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ITUX
JOCTUKEHHM B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHMSA .

OCO3HAaHHEM JIyXOBHBIX LIECHHOCTEH POCCUIHCKOr0 HApoAa; ChOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHUSI, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JOCTHKCHUI HAYKU U IeATEbHOCTHIO YICHOT0; OCO3HAHUEM JIMYHOTO BKIIAAA
B IIOCTPOCHHE YCTOHYMBOTO OYyIyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:,

9CTCTUYCCKUM OTHOUICHHUEM K MUPY, BKIIIO4Yas 3CTCTUKY MATEMATUYCCKUX SaKOHOMepHOCTef/'I,
O6’beKTOB, 3a1a4, pemeHI/Iﬁ, paCCY)I(,HeHI/Iﬁ; BOCIIPUUMYHNBOCTBIO K MATEMATHYCCKUM
ACIICKTaM Pa3/IMYHbIX BUAOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHHE!

c(OpPMHUPOBAHHOCTHIO YMEHHUS IPUMEHITh MaTeMaTHUYECKUE 3HAHUSI B UHTEpECax 370pOBOrO
1 0e301macHOro 00pasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3I0POBbBIO (3710pOBOE
MUTaHUe, cOalaHCUPOBAHHBIN PEXXUM 3aHITHH U OTIbIXA, peryisipHas usnueckas
AKTHBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUS, MIPU 3aHATHUSIX CIIOPTHBHO-
03JJOpPOBUTEIILHON AEATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM LIEHHOCTH TPYAOIIO0MS; HHTEPECOM K Pa3TUYHBIM
chepam npodeccHoHaTbHON AesATETLHOCTH, CBSI3aHHBIM C MATEMATUKOU U ee
MPUIIOKEHUSMHU, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOp OyayIeil mpodeccun u
PCAIN30BbIBATH CcOOCTBEHHBIE KN3HEHHEIE IJIaHBI, TOTOBHOCTEIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUN BCEH KHU3HH,
TOTOBHOCTBIO K AKTUBHOMY YUACTUIO B PCIICHUHN MMPAKTUYCCKUX 3aJjayd MaTeMaTHYECKOU
HaIpPaBIEHHOCTH.

IKO0JO0rHYecKoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHIECKOM KYJIBTYPhI, IOHUMAaHUEM BIIMSIHUSI COITMAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COIIMATBHOU Cpeibl, 0CO3HAHUEM
I00ATBPHOTO XapaKTepa AKOJIOTHIECKUX TTPOOIIeM; OpUEHTAINe Ha TPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a7a4d B 001aCTH OKPYKAIOIICH Cpeibl,
TJITAHUPOBAHUS TTOCTYITKOB M OIIEHKH MX BO3MOKHBIX MOCTEACTBUHN IS OKPYKAFOIIEH CPEIbI.

HeHHOCTlfl HAy4YHOI'0 IO3HAHMS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U OOILIECTBEHHOM MPAKTUKH, TOHUMaHUEM MaTeMaTUYECKON HayKu Kak



C(bepbl YeJIOBEUCCKOM ACATCIIBHOCTH, 3TAIIOB €€ PAa3BUTUA U 3HAYNMOCTU IJIA PA3SBUTUA
LUBUIIN3ALUH, OBJIAJCHUEM SI3bIKOM MAaTEMaTHUKU U MaTeMaTHYeCKOM Ky.]'II:TypOﬁ KakK
CpEACTBOM IIO3HAHUA MHPA; TOTOBHOCTHIO OCYILICCTBIIATH IIPOCKTHYIO U MCCIICIOBATCILCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHUS MPOTPaMMBI yueOHOTO Kypca «I'eomeTpus»
XapakTEPU3YIOTCS OBJIAJECHUEM YHUBEPCAIbHBIMU MMO3HABATEIbHBIMHM JICHCTBUSIMH,
YHUBEPCATbHBIMA KOMMYHHKATUBHBIMU JIEUCTBUSIMU, YHUBEPCATIbHBIMHU PETYISATUBHBIMU
JIEHCTBUSIMU.

1) YHuBepcaibHbic MO3HABaTEIbHbIE JICHCTBUS, 00ecrieunBaoT GopMUpOBaHHE 0A30BBIX
KOTHUTHBHBIX IPOIIECCOB 00yYarOMIUXCsi (OCBOCHUE METO/IOB MIO3HAHKSI OKPYKAKOIIETO
MUpa; IPUMEHEHHUE JIOTHYECKUX, UCCIIEIOBATEIbCKUX Ollepaluii, yMeHui paboTarth ¢
uHpopmarmeii).

Ba3oBrle JJornuyeckue aeiicTBus.

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTEMAaTHYECKUX
00BEKTOB, MOHATHH, OTHOLIEHUH MEXAY MOHATHAMHU; (POPMYIHPOBATH
orpezeNieHus: NOHITUI; YCTaHAaBIMBATh CYLIECTBEHHBINM IPU3HAK KJIacCU(PHUKAIUH,
OCHOBaHHUS JJ1s1 000OIEHHUS U CPaBHEHUS!, KPUTEPHH ITPOBOIMMOTO aHAIN3a,

e BOCIPUHUMATb, (POPMYITHPOBATH U MPEOOPA30OBBIBATE CYKACHUS. YTBEPAUTEIbHBIC

U OTpULIATENIbHbIE, €IMHUYHbIC, YACTHBIE U OOIIHE; YCIOBHBIE;

e BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNS B
(axTax, 1aHHBIX, HAOIIONEHUSAX U YTBEPXKJICHUX; IPeJlaratb KpUTEPUU AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e JI€NaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€yKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIO4YEeHUHN, YMO3aKIIOYEHNUH 10 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENIBHO 10Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUM
(mpsiMBIE M OT TIPOTUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO, IIPHBOIUTH IPUMEPHI 1
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOIHI,

e BBIOMpATh CIOCOO peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB

peleHus, BEIOUpaTh HanbosIee MOAXOAALINNA ¢ YIETOM CaMOCTOSATENBHO

BBIJICTICHHBIX KPUTEPHER).

Bba3oBble ucciaeaopareabcKkue AeiicTBHS:

e HCIMOJB30BATh BOMPOCHI KAK UCCIIE0BATENLCKUI HHCTPYMEHT MMO3HAHUS;
dbopMynupoBaTh BONPOCH], (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh
CBOIO TIO3UIINIO, MHCHHE;

e TIPOBOJUTH CAMOCTOSITENILHO CILITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOro 00beKTa, sIBJICHHUs, ITpolLecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKIYy OOBEKTaMH, SIBIICHUSIMU, TIPOIIECCAMU;

e  CaMOCTOATENLHO (hOpPMYIHPOBATH 0OOOIIEHHS M BBIBOJIBI IO PE3yIbTaTaM
MPOBEJICHHOTO HAOIIOICHNS, UCCIIEIOBAHMUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB M O0OOIIECHNUIA;



e IIPOrHO3UPOBATH BO3MOKHOC PA3BUTHUC ITPOLICCCA, a TAKKC BBIIBUT'ATh
IMPEAIIOJIOKEHHUA O €T0 Pa3BUTUH B HOBBIX YCIIOBHUAX.

Pa6ora ¢ nndopmanmeii:

e BBIIBJIATH AePUINTHI HHPOPMALIUH, JTAaHHBIX, HEOOXOJMMBIX JIsi OTBETa HA BOIIPOC
U JUISL pellieHys 3a/1a4u;

e BBIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATh U MHTEPIIPETHPOBATh MH(OPMAIIHIO pa3IMYHbIX BUJOB U GOpPM
IIPEJICTaBIICHNUS;

e CTPYKTYpHpOBaTh MH(OPMALNIO, IPEACTABIATH €€ B pa3IMUHbIX (hopMax,
WUTIOCTPUPOBATh TpapUuECcKH;

e OIICHMBATH HAJICKHOCTh HHPOPMALIUHU IO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcaibHbIe KOMMYHHMKATHBHBIE JICHCTBISI, 00CCIICUNBAIOT CPOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YUaIOIIUXCS.

O01menmne:

e BOCIPUHUMATH U (POPMYIHPOBATH CYK/IEHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJIIMU OOILEHUs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, AaBaTh MOSICHEHUS 110 XOAY pEeLIeHUs 3a7auH,
KOMMEHTHPOBATh IOJyYEHHBIN PE3ysbTarT;

e B X0/€ 00CYXXJIeHUS 3aJ]aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1aeMOM TeMBbI,
npoOJeMbl, peraeMoil 3a1a4uu, BbICKa3bIBaTh UJIEH, HalleJICHHbIE Ha TIOUCK
PELIeHHUS; CONIOCTABISATh CBOU CYKICHUS C CY)KJIEHUSMHU JAPYTUX YIYaCTHUKOB
nuanora, oOHapyKMBaTh pa3iIMyUe U CXOJCTBO MO3UIMN; B KOPPEKTHOM popme
(bopMyIHpOBaTh pa3HOIIACHs, CBOM BO3PAXKECHMUS,

e TPEACTABIIATH PE3YJIbTAThl PEIIEHUS 3a7a4, SIKCIIEPUMEHTA, HCCIIEI0BAHUS,
MIPOEKTa; CAMOCTOSTENILHO BBIOUPATh (pOpMAT BBICTYIUIEHUSI C YUETOM 3a/1a4y
NPE3EeHTAlMU U OCOOCHHOCTEN ayJAUTOPUH.

CoTpyaHn4ecTBO:

e TIOHMMATh M UCTIOIH30BATH PEUMYIIECTBA KOMAaHIHON W WHANBUAIYAIEHOW PaOOTHI
IpY pelIeHnH Y4eOHBIX 3a/1a4; IPUHUMATh L[eJIb COBMECTHOM JIeATEIbHOCTH,
TUTAHUPOBATh OPTAHU3AINIO0 COBMECTHOM paboThI, paclpeeNsaTh BUABI padoT,
JIOTOBapHBATHCS, 00CYKIaTh MPOLECC U pe3yabTaT paboThl; 060011aTh MHEHHS
HECKOJILKUX JIIOJIEN,

e y4acTBOBAaTh B IPYIOBKIX opMax padboThl (00CYkIeHUs, 0OMEH MHEHHUI,
MO3TOBBIE IITYPMbI U HHBIE); BBITOIHSITH CBOIO YaCTh paOOThI U KOOPAMHUPOBATH
CBOM JCUCTBUS C JPYTUMH WIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a
B OOIIMH MPOIYKT IO KPUTEPHUSIM, C(HOPMYITHPOBAHHBIM YUaCTHHKAMHA
B3aUMO/ICHCTBUS.

3) YHuBepcaibHbIC peryJsiTUBHbIE JICHCTBUS, 00eCIIeYnBaOT ((OPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopranmszaumus:



e COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33/1a4H, BEIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH C Y4€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIB:

e BJAJCTh HABBIKAMHU ITO3HABATEIHHOU pedIEKCHH KaK OCO3HAHMSI COBEPIIAEMbIX
JNEHCTBUI M MBICIIUTEBHBIX MMPOLIECCOB, UX PE3YIbTATOB; BIAICTh CIOCOOAMH
CaMONIPOBEPKH, CAMOKOHTPOJISI IPOIECCa U Pe3yJIbTaTa PEIICHUS MaTEMaTHYECKON
3aJ1auy,

e TIPEABUACTH TPYAHOCTH, KOTOPHIC MOTYT BOBHHKHYThH MPH PEIICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HalICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSIM, OOBSICHATD IPUYUHBI
JOCTHKEHUS WIIM HEOCTHKEHUS Pe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY PUOOPETCHHOMY OIIBITY.

HpenMeTHme PE3yabTaTbl
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OHepI/IpOBaTI) IIOHATUSAMU. TOYKa, HpﬂMafI, ITIJIOCKOCTB.

[IpuMeHATH aKCMOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX IIPU PEIICHUHA F€OMETPUYECKHUX
3a/1a4.

OnepupoBath NOHATHAMU: NapaIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH.
KnaccudunupoBars B3auMHOE pacioioKeHNE IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBath MOHATUSAMU: IBYTPAHHBINA yToJI, TPaHU JABYIPAHHOTO YIJia, pedpo ABYIpaHHOTO
yria; JUHENHBIA yroJl ABYTPAHHOIO YIJIa; IPalyCHasl Mepa IBYIPaHHOIO YIJIa.

OHepI/IpOBaTI) IOHATUAMU. MHOTI'OTPAHHUK, BBIHYKHLIﬁ u HCBBIHYKHBIﬁ MHOT'OTpaHHHK,
QJICMCHTBI MHOT'OT'paHHUKaA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK.

Pacrnio3HaBaTh OCHOBHBIC BUIbl MHOT'OTPAHHUKOB (MMUpaMuUIa; MpU3Ma, IPSIMOYTOJIbHBIH
napasuiesienuIe1, Kyo).

KrnaccuduimpoaTts MHOTOIPAaHHUKH, BEIOMpasi OCHOBaHUS TS Kitaccudukaru (BbITYKIIbIe
U HEBBIITYKJIblE MHOTOTPAHHUKH; IIPABUJIbHBIE MHOIOTPAHHUKH; IIPSIMBbIE U HAKIIOHHBIE
MPU3MBI, TAPAIUICICTTATIC/IBI).

OnepupoBarh NOHATHUAMU. CEKYIAs TUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBICHATD MMPUHIUIIBI TIOCTPOCHUSA CC‘-ICHPIﬁ, HCIOJIb3Ys MCTOM CJICIOB.

CTpOI/ITI: CCUCHUS MHOTOT'PaHHHUKOB MCTOAOM CJICIOB, BBIITOJIHATD (BBIHOCHBIC) IIJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUY.



Pemrats 3ala4i Ha HAXO0XKACHHUEC T'COMCTPUICCKHUX BCIIMUUH I10 06pa3uaM HJIK aJIrOpUT™MaM,
IIPUMCEHAA U3BECTHBIC aHAIUTHYCCKNEC METOABI ITPHU PCIICHUN CTaHAAPTHBIX MaTEMaTHYCCKUX
3a1a4 Ha BBIYUCIICHUC paCCTOSIHI/IfI MCXKAY ABYMS TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKH
A0 IIOCKOCTH, MEXKAY CKPCIIUBAOIIUMUCS ITPAMBIMH.

PemraTe 3aaa4i Ha HaXO0XACHHUEC I'COMCTPUYCCKHUX BEJIMYUH I10 o6pa3uaM WK AJITOPUTMAM,
MPUMCHAA U3BCCTHBIC AHAIUTUYCCKUC MCTO/IbI ITPU PCIICHUN CTAHAAPTHBIX MAaTCMAaTUICCKUX
3a1a4 Ha BBIYHUCICHUEC YTJIOB MCXKAY CKPCHIMBAKIUMHUCA ITIPSAMBIMHA, MCXIY HpHMOI\/'I u
IIOCKOCTBIO, MCKY INIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.

Bbrumcisite 00beMbI | IUTOMIAIH MOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma, ITUPaMHU/Ia) ¢
IIpUMEHEHUEM (DOPMYJI; BBIYMCIIATH COOTHOLIEHUS MEXKY IIIOLIAIsIMU TOBEPXHOCTEH,
o0BbeMamMu MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATUAMHU. CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTb
CUMMETPUH; UEHTP, OChb U INIOCKOCTh CUMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U HHTEPIPETHPOBATH HHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruecKux (hUrypax, npeicTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumeHsTh reoMeTpudeckre (GaKThl IS PEIICHUS] CTEPEOMETPHUECKUX 3aj1ad,
MIPEANOJIAararolUX HECKOJIBKO 1IaroB PELICHUs, €CIU YCI0BUSA IPUMEHEHNU 3a1aHbl B ABHOU

bopme.

[IpuMeHATH mpocTeire NporpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOIUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HU,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

HpI/IMeH}ITB IIOJIYYCHHBIC 3HAHU HA IPAKTHUKE. aHAJIM3UPOBATh pPCaJIbHBIC CUTyallud U
IMPUMCEHATH U3YYCHHBIC IMTOHATUSA B IIPOUCCCC MMONUCKA PECIICHWA MAaTEMATUUCCKH
C(l)OpMy.TIHpOB&HHOﬁ HpO6J'IeMBI, MOZCIINPOBATH PCAJIBHBIC CUTYAllUH HaA SA3BIKE I'COMETPUH,
HCCICA0BAaTh MOCTPOCHHBIC MOJCTIN C UCITOJIB30BAHUEM I'COMETPHUICCKUX MMOHATHH U TEOPEM,
arrapara aﬂrerH; peliaTh NPAKTUYCCKUC 3aaa4U, CBA3aHHBIC C HAXOKIACHUCM
rCOMETPHUICCKUX BCIINYHH.
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OnepupoBarh MOHATHAMHE: [IJIWHAPUYECKAs TOBEPXHOCTh, 00pa3yIOIUe UINHAPUIECKON
HOBerHOCTI/I; I_[I/IJ'II/IH)Ip; KOHHNYECCKasA HOBerHOCTB, 06pa3y}onme KOHI/I‘ICCKOfI HOBerHOCTI/I,
KOHYC; chepudeckasi TOBEPXHOCTb.

Pacrnio3naBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1miap).

OOBACHATH CrIOCOOBI MOTyYSHHUS TEJl BPALLCHHUS.

KnaccuduimpoBaTs B3aMHOE pactoyiokeHue chephl U MITOCKOCTH.



OnepupoBarh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBaHUE CEIMEHTA, BBICOTA CETMEHTA,
I1apOBOH1 €10, OCHOBAHHUE LIAPOBOI0 CJI0S, BBICOTA HIAPOBOTO CJI0s; IIAPOBOI CEKTOP.

Berancaste 00beMbl 1 IUTONIa 11 TOBEPXHOCTEH TEN BPAIIEH!s], TeOMETPHUIECKUX TET C
npUMEHEHHEM (OPMYIL.

OnepupoBarh MOHATHUSAMH. MHOTOTPAHHUK, BIIMCAHHBIN B chepy U ONMUCAHHBIN OKOJIO CEpHI;
cdepa, BIIMcaHHAs B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS.

BeMucnsaTs COOTHOIECHUS MCKAY IJIoIagaMu HOBerHOCTeﬁ 1 00beMaMu HOI[06HLIX TCII.

N306paxkaTh n3y4aembie (GUTYpPBI OT PYKH U C IPUMEHEHHEM IPOCTBIX YePTEKHBIX
UHCTPYMEHTOB.

BbimonHsITh (BBIHOCHBIC) IJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (BUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BPaIlCHU.

W3Bnekarb, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHGOPMAIIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX PUTypax, NPEJCTABIECHHYIO Ha YepTeXaxX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE AEHCTBUSA CIOKEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOKEHHSI BEKTOpa Ha
YHUCI0, 00BICHITH, KAKUMHU CBOMCTBAMHU OHH 00JIa1alo0T.

[IpumensTH NpaBUIIO NapauIeIenunea.

OnepupoBaTh MOHATHAMHU:. I€KapTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJl MEXAY BEKTOPAMH, CKAJISIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI.

HaXOI[I/ITB CYMMY BCEKTOPOB H NPOU3BCACHUEC BCKTOPA HA YUCIIO, YTOJI MCKAY BEKTOPAMH,
CKaJIApHOC MMPOMU3BCACHUC, PACKIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTH YpaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAWHAT.

HpI/IMCHHTB reoOMCTPHUICCKUC (I)aKTLI IJIg PpCIICHUA CTCPCOMCTPHUICCKUX 3a1da4,
npeanojararomux HECKOJIbKO MIaroB pe€i€Husd, €CJIN YCIIOBUSA IPUMCHCHH 3aJaHbI B SIBHOU

dopme.

Permrates npocreiiiime reoMeTpUYeCKre 33]aud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a.

PemraTs 3agaun Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUI B HaXO0XJICHHUEC
reoOMCTPpHUICCKUX BCINYHH I10 06pa3uaM HJIN aJITOpUTMaM, MMpUMCHAA U3BCCTHBIC MCTOAbI
IIpH pCHICHUN CTAHAAPTHBIX MAaTEMATUYCCKHUX 3aJa4.

IIpuMeHATH npocTenIe NPOrpaMMHBbIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3aad.



[IpuBOaUTE IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U XKU3HU,
pacro3HaBaTh IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOoTy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh PeajbHbIe CUTYallUU U
MIPUMEHATh U3yYEHHBIE TTOHATHUS B MIPOLIECCE NMOMCKA PEUICHUSI MAaTEMAaTUUECKHI
chopMyIUPOBAHHOMN MPOOIEMBI, MOJICTUPOBATH pealbHbIE CUTYAI[UU Ha SA3bIKE TEOMETPHH,
HCCIIEA0BaTh MOCTPOCHHBIE MOJIENIH C UCIIOIb30BAHUEM T'€OMETPUUYECKUX TIOHITHI U TEOPEM,
anmnapara anreOpsbl; pelaTh MPaKTHUYeCKHUEe 3a/1a4M, CBSI3aHHbIE C HAXO0XKICHUEM
F€OMETPUUYECKUX BEJTUYHUH.

Coaepxanue yueOHOro Kypca
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IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE OHATHS cTepeoMeTpun. Touka, mpsimasi, IIIOCKOCTh, MPOCTPaHCTBO. [loHsTHE 00
AKCHOMAaTH4YECKOM ITIOCTPOCHHUH CTEPEOMETPUH. AKCUOMBI CTEPEOMETPUM U CIECACTBUS U3
HHUX.

B3anMHoe pacnoniokeHue mpsMbIX B TPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJITICTbHBIE U
CKpeuBaromuecs npsmsie. [lapanneabHoCTh IPSIMBIX U INIOCKOCTEW B MPOCTPAHCTBE!
nmapaJijiCJIbHBIC ITPAMBIC B HpOCTpaHCTBe; MapalyiICJIbHOCTh TPEX prIMBIX; napauiCIbHOCTb
MPSIMOM M TUIOCKOCTHU. YTJIBI C COHAIIPABIEHHBIMU CTOPOHAMHU; YTOJI MEXK1Y IPSIMBIMU B
npocTtpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajlieIbHbIE MIIOCKOCTH; CBOMCTBA
napajuieNbHbIX TIockocTei. [IpocTeiimume mpocTpancTBeHHbIE (PUTYpBI HA TIIIOCKOCTH:
TeTpa’p, KyO, napajuiesenunesa; nocTpoeHNe CEYeHHI.

[IepnieHAMKYAAPHOCTD NPSIMOM U IFIOCKOCTH: NIEPIIEHAUKYJIISIPHBIE MIPSAMBIE B IIPOCTPAHCTBE,
MIPsIMBIE MapAJUIENIbHBIC U TEPIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK ITEPIIEHIUKYISIPHOCTH
MPSAMOM U TUIOCKOCTH, TEOpPEMA O MPSIMOM MEPIICHANKYIISIPHOMN IIJIOCKOCTH. YTJIbI B
MPOCTPAHCTBE: YTOJ MEXKy IPSMOMN U INIOCKOCTBIO; ABYTPAHHBIN YroJi, TUHEHHBINA Yo
JIBYrpaHHOro yria. [lepneHaukyisap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH,
paccTosiHue OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS PUTYphI HA MIIOCKOCTb.
[TeprieHAMKYAAPHOCTD INIOCKOCTEN  MPU3HAK NEPIEHAUKYIIIPHOCTH IBYX IIOCKOCTEN.
TeopeMa 0 Tpex nepneHauKyIIsIpax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTpaHHUKH; pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, rpaHu v
OCHOBaHUS IPU3MBI; MIpsiMasi U HaKJIOHHAasI PU3Mbl; OOKOBas U MOJIHAs TOBEPXHOCTh
npu3Mel. [lapannenenunen, npsiMOYroJIbHbIN NapajuielenuIe] U ero ceoicTsa. [Iupamuaa:
N-yrosibHas NUpaMHia, FPAHU U OCHOBAHUE MUPaMU/Ibl;, O0OKOBAs U MOJIHAs IOBEPXHOCTh
NMpaMM/ibl; IPAaBUJIbHAS M YCEUEHHAs! MUPAMUIA. DJIEMEHTHI IPU3MbI M TUPAMUIBI.
[IpaBuiIbHBIE MHOTOIPAaHHUKH IIOHATHE NPABUIBHOTO MHOTOIPAaHHUKA; IPABWIIbHAS ITPU3Ma
U IIpaBWJIbHAS IUPAMUJA; IPaBUIIbHAS TPEYToJbHAs NUPAMUJIA U IPABUIIBHBIN TETPAdAP;



ky0. [IpencraBiienne o mpaBUIbLHBIX MHOTOTPAHHUKAX ! OKTA3p, J0A€KadAP U UKOCAIP.
Ceuenust npu3Mbl U TUPAMUBI.

CI/IMMCTpI/IH B IIPOCTPAHCTBE. CUMMETPHUA OTHOCHUTEIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJEMEHTBI CUMMCTPUU B IMUPpaAMUJaX, NapaJuICICIIUIICAAaX, IPaBUJIbHBIX MHOTOTpaHHUKAX.

Bbruuciienue 31eMeHTOB MHOTOIPaHHUKOB: peOpa, AuaroHany, yrisl. [lnomane 60xoBoi
IIOBEPXHOCTHU U ITOJIHOM ITOBEPXHOCTHU MPSAMOM IIPU3MBI, ILIOIIAb OCHOBAHUN, TEOpPEMA O
O0KOBOM IOBEPXHOCTH MpsiMOM Ipu3Msl. [lnomans 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBUIHLHOM MUPaMUBI, TEOpEMa O IJIOUIa U yceueHHOU nupamubl. [lonstie 06 o0beme.
O0bem nupaMupl, IPU3MBbI.

[Tono6HbIe Tea B mpocTpancTBe. COOTHOIICHHS MEX/TY TUIOMIAAIMH TOBEPXHOCTEH,
00beMaMu ITOI00HBIX TE.

11-1 kiaacce

Tena BpaueHnus

Hunuaapuyeckas IOBEPXHOCTb, 00pa3yrolue HUIMHAPUUECKON TOBEPXHOCTH, OCh
WINHAPUIECKON MOBEPXHOCTU. [IMIMHIP: OCHOBaHMS U OOKOBasl TIOBEPXHOCTH,
oOpa3yroias U OCh; TJIOMIAs OOKOBOU U MOJTHOM MOBEPXHOCTH.

Konunyeckas noBepXxHOCTh, 00pa3yrole KOHMUECKOH OBEPXHOCTH, OCh M BEPIIMHA
KOHHUEeCcKoi nmoBepxHocTu. KoHyc: ocHOBaHMeE U BepIIMHA, 00pa3yonas U 0Chb; IJIO0IAIb
OOKOBOM U MOJIHON MOBEPXHOCTH. Y CEYEHHBII KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHMS U
O0KOBask MOBEPXHOCTb.

Cdepa u map: HeHTp, paanyc, AMaMeTp; IO ITOBEPXHOCTH cepbl. Bzanmuoe
pacnosnoxeHue cepbl U MI0CKOCTH; KacaTellbHas MI0CKOCTh K cdepe; miomaab chepsi.

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha MIJIOCKOCTH. PasBepTKa OUJINHApPA U KOHYCA.

Kom0Ounanmu ten BpaiieHusi 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONMCAaHHBIA OKOJIO Cephl;
cdepa, BIMcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BpAILlEHHS.

[Tonstre 06 o6beme. OcHOBHBIE cBOlicTBa 00BeMOB Tel. Teopema 06 0Obeme
IPSIMOYTOJIBHOTO MapauIesienure/ia u ciaeacTBus u3 nee. O0beM HUIMHIpa, KoHyca. O0beM

Iapa u Iiomaab chepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY IIOMIAASIMU IIOBEPXHOCTEH,
o0BeMaMu TT0JI00HBIX TEIT.

Ceuenus mumuHapa (MapaiebHO U MEPICHINKYIISIPHO OCH), CEYCHHUS KOHYCa
(mapayiesIbHOE OCHOBAHHIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CCUCHHUS mapa.

BekTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE



BekTop Ha mockocTyu U B mpocTpaHcTBe. ClI0KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uciio. Pa3iiokeHne BEKTOpa 110 TpeM HEKOMIUIaHAPHBIM BekTopaM. [IpaBuito
napajuienenumena. Pemenue 3anad, CBsI3aHHbBIX C IPUMEHEHHUEM MPAaBUII JEHCTBUH C
BekTOpamu. IIpsmoyronbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHATEI BEKTOpA.
[Ipocreiimue 3a1auu B KOOpAMHATaX. YToI Mexay BekropaMmu. CKallspHOE IPOU3BEIECHNE
BEKTOPOB. Berunciaenue yrioB Mex1y NPSIMBIMU U INTIOCKOCTAMHU. KoOpaInHAaTHO-BEKTOPHBIN
METO/ IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.

TemaTnueckoe MJIAHUPOBAHUE

«r
10-1 kJaacce
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undpoBbIe)
1/ | PA3ACTIOB H TEM Koutpoubheie | [IpakTHYeCKHE | oGpazoBaTenbHbIe
NPOrpaMMblI Bcero 6 6
padoThbI padoThI pecypebl
DNEeKTPOHHBIN
o0OpazoBaTeNbHbBIN
pecypc «JloMaiHue
3ananus. CpenHee
1 Beenenue B 10 ob1ee
CTEPEOMETPHIO oOpa3oBaHue.
I'eomerpusi», 10-11
kiace, AO
«M3narenbcTBO
"[IpocBemienue"»
Tpenaxep «Obnako
IIpsiMbIE ¥ TUIOCKOCTH .
B IIPOCTPAHCTBE SHATHID.
2 HapaJIHEHBHOCT;) 12 1 Maremaruka. 10
1} }II)MLIX Y TIOCKOCTEN knace, 00O
p «Du3ukoH JIa6»
[TeprieHAMKYASIPHOCTH
3 PHICHIMIYIAD .| 12 <.>
MPSIMBIX | MJIOCKOCTEM
Yriel MeXIY
4 | mpsIMBIMHU U 10 1 <.>
TUIOCKOCTSIMU
5 | MHororpaHHUKH 11 1 <..>
O0BembI
6 9 1 <..>
MHOTOTPaHHUKOB
[ToBTOpEHME: CeueHns
7 p o4 1 <.>
pPacCTOSTHUS U YTIIbI




OBIIEE KOJIMYECTBO

YACOB I10O 68 5 0
[TPOTPAMME
11-i1 kaace
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue P —
n/n | PA3AEI0B H TEM B Koutpouibhbie | [IpakTH4eckue | ogpasopaTebHbIe
HpOrpamMMbl ero | padorm paGoTsI pecypeb
DIIEKTPOHHBII
00pa3oBaTeNbHbIN
pecypc
«/lomarnue
3aganus. CpengHee
1 | Tena BpameHus 12 oOree
oOpaszoBaHHueE.
I'eomeTpus», 10—
11 xiacc, AO
«M3parenpeTBO
"[IpocBemnienue"»
Tpenaxep
«O05aKko 3HAHUIY.
2 OO0BEMEI Tel 5 1 Maremaruka.
11 xnacc, OO0
«Duzukon JIadb»
Bexkrops!
3 KOOPJIMHATHI B 10 1 <.>
MIPOCTPAHCTBE
IToBTOpEHHE,
4 000011IeHHE, 7 1 < >
CHCTEMATH3aIIH
3HAaHUH
OBHIEE KOJIMYECTBO
YACOB I1O 34 3 0
ITPOI'PAMME




