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IHosicHUTEABbHAA 3aAIIMCKA

PaGouas nmporpamma y4uebHOro Kypca «l'eomerpus» 06a30BOTO YPOBHSI ISl 00YUArOIIHXCS
10-11-x kiraccoB MBOY r. Bragumupa «Cpeansis oomeoopa3oBaTenbHas mkosa Ne 13
umenu ['epost CoBerckoro Coroza JI./].IToronunay pa3paboTaHa B COOTBETCTBHUH C
TpeOOBaAHUSMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
rOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTAaHIapTa CPEIHEro 00LIIero 00pa3oBaHuUs»
(c M3MeHEeHUsAMH, BHECEHHBIMHU TIpUKa3oM MuHnpocsenienus ot 12.08.2022 Ne
732);

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOn
00pa3oBaTEeNLHOMN MPOrPaMMBI CPETHETO O0IIEro 0Opa3oBaHUsY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTENbHOM NESITEIEHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMam
HayaJIbHOTO 00IIEero, OCHOBHOT'O OOILEro U CpeTHero o0Iero 00pa3oBaHus»;

o CII 2.4.3648-20 «CannuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHsIM
BOCIIUTAHUS U O0y4EHHs, OT/AbIXa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEP>KJIEHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (haKTOPOB CPebl OOMTAHHUSY,
YTBEP>KJICHHBIX TOCTAHOBJICHHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PAa3BUTHUS MATEMaTHUECKOTO 00pa30BaHus, YTBEPKICHHON
pacniopsbkenueM [IpaBurenscrBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIaHa CpeHEro 00IIero o0pa3oBaHus, yTBEpKAeHHOTo nmpukazoMMbOY
r. Bnanumupa «Cpennss oGmeo0OpasoBarenbHas mkona Ne 13 umenu I'epost
Cogerckoro Coro3a J[.Jl.ITorogura» ot 30.08.2023 Ne 139 «O6 yTBepx)neHun
OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMBbl CPEIHETO 00IIero 00pa30BaHUsM;

e (enepasbHON pabouel mporpaMmbl y4eOHOTO Kypca «I 'eoMeTpus, KOTOPBIi
BXOJMT B COCTaB y4eOHOro npeamera «MaremaTukay.

PaGouas mporpamma opreHTHpOBaHA HA 1E€BbIe TPUOPHUTETHI, CHOPMYITHUPOBAHHBIE B
benepasibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
r. Bnagumupa «Cpennsis obuieoopazoBarenbHas mkoia Ne 13 umenn ['epost CoBeTckoro
Coro3za JI./JI.IToroguaa.

Pabouas nporpamma yuebHoro kypca «I'eomerpus» 6a30BOro ypoBHs JUIsl 00y4arOLIHXCS
10-11-x kmaccoB pa3paborana Ha ocHOoBe DejepaaIbHOr0 roCyAapCTBEHHOTO
00pa3oBaTeNBHOIO CTaHapTa CpeIHEro oo1iero 0opa3oBaHus, C yueTOM COBPEMEHHBIX
MHUPOBBIX TPeOOBAHUH, MIPEIBIBIIEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U TPAIUIIHIA
poccuiickoro oopazoBanus. Peanusanus nporpaMMel 00ecrieuuBaeT OBJIAZCHUE KIFOUEBbBIMU
KOMIIETEHIMSIMH, COCTABIISIOIIMMA OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, LIEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YyYaroIINXCS.



BaxxrocTh y4eOHOTO Kypca TeOMETPUHN Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus
00yCIIOBJICHA TPAKTUYECKON 3HAYMMOCTBI0 METANIPEIMETHBIX M MPEAMETHBIX PE3yJIbTaTOB
00y4YeHHSI TCOMETPHH B HAIIPABJICHUH JINYHOCTHOTO Pa3BUTHSI O0YYaIOIIHXCS,
¢dbopmupoBanus PyHKIIMOHAIBHON MaTeMaTUYECKOW IPAMOTHOCTH, U3yUEHUS APYTUX
Y4eOHBIX AUCHUIUIMH. Pa3BuTHE Yy 00ydYaromuxcs MpaBUIbHBIX MPEICTABICHHIA O CYyITHOCTH
Y TIPOUCXOXKICHUU T€OMETPUUICCKUX a0CTPAKIIHiA, COOTHOIICHUH PEATBHOTO U HICATHHOTO,
XapakTepe OTPaKCHUsI MaTEeMaTHUECKOW HAYKOH SIBJICHUH M IIPOIIECCOB PEATbHOTO MUPA,
MECTE T€OMETPUU B CHCTEME HAYK M POJIM MATEMATHYECKOTO MOJICIIUPOBAHMS B HAYTHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS
y4aImxcs, a TAkKe KaueCTB MBIIUICHUS, HEOOXOUMBIX JIJISl aIallTAllUU B COBPEMEHHOM
oO1iecTBe.

FGOMCTpI/IH SABJIACTCA OAHUM H3 0a30BBIX IpeaAMETOB Ha YPOBHE CPEIHETO O6H_[CFO
06pa303aHH51, TaK KaK 00CCIICUMBACT BO3MOKHOCTD HU3Yy4YCHUS KaK JUCHUIIIIMH €CTCCTBCHHO-
HaquOﬁ HaIIpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.

Jlornueckoe MblnieHue, GopMupyeMoe Ipyu U3y4eHUH 00yUYarOIUMHUCS MOHSITHIHHBIX OCHOB
Te€OMETPUH U TOCTPOCHUH IEMOYKHU JOTMUYECKUX YTBEP)KICHUH B XOJ€ peIlIeHuUs
T€OMETPUUYECKHX 3aJ1a4, YMEHHUE BBIIBUTATh U OMPOBEPraTh TUMOTE3bI HETIOCPEICTBEHHO
UCIOJIL3YIOTCS MIPH PEIICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO 1IMKJIA, B YaCTHOCTHU U3 Kypca
bu3nKy.

YMeHHne OpUeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NEeATEIbHOCTH uenoBeka. OpueHTalus Yel0BeKa BO BpEMEHU U IPOCTPAHCTBE —
HE00XO0IMMOE YCIIOBHE €TO COIMATIBHOTO OBITHS, POpPMa OTPAKEHHSI OKPYIKAIOIIETO MUPA,
YCIIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOT'O MTPe0Opa3OBaHus JeHCTBUTENLHOCTH.
OmnepupoBaHye MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3HbIC BUIbI yUeOHOM 1
TPYJIOBOM JIEATENbHOCTH, SBISETCS OJHUM U3 MPOPECCHOHATHHO BaXKHBIX KAYE€CTB, TOITOMY
aKTyajbHa 3a/1a4a OPMHUPOBAHUS Y 00YHAOITUXCS POCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUAHOCTH 00PA3HOT'O MBIIIIEHHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MPAKTUYECKON JIEATETLHOCTH M0 MHOTHM HAIPABJICHUSIM.

Lenb ocBoeHMs MporpamMmbl yueOHOTO Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS —
0011e00pazoBaTebHOE U OOIIEKYIBTYPHOE Pa3BUTHE 00yUJarOIIMXcs yepe3 odecrneueHme
BO3MOYXHOCTH MPUOOPETEHUSI U UCTIOJIb30BaHUS CUCTEMATUYECKUX T€OMETPUIECKIX 3HAHUN
Y JIEUCTBUM, CTICIU(PUYHBIX T€OMETPHUH, BO3MOKHOCTH YCIEITHOTO MPOOJIKEHUS
00pa30BaHMs MO CHEIHATBLHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOIb30BAHHEM
T€OMETPUH.

[Tporpamma o reomeTprn Ha 6a30BOM ypOBHE NIpEAHA3HAYCHA IJIs1 O0YUArOIIUXCS CPEIHEH
IIIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHHI HA YPOBHE OCHOBHOT'O OOIIETO
obOpazoBanus. Takum 0O6pazoM, odydaromuecs Ha 6a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIIIHE
MaTeMaTHYeCKHE YMEHHs, CBSI3aHHBIC CO CIIEIU(UKON T€OMETPUN U HEOOXOAUMBIE TS
KN3HH B COBPEMCHHOM O6I_HeCTBe. KpOMe 9TOro, OHM UMEIOT BO3MOKHOCTb U3YUYHUTH
reoMeTpuro Oosiee TTy00KO, ecu B TaibHEeIeM BO3HUKHET HEOOXOAMMOCTh B
rCOMCTPHUICCKUX 3HAHUAX B HpO(i)eCCHOHaHLHOfI NCATCIIBHOCTH.

JlocTrKEeHHE eI OCBOCHHSI IPOTPaMMBI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIONTUX
3anad. [IppopuTeTHRIMU 3aauaMu OCBOeHUS Kypca «I eomeTpum» Ha 6a30BOM YpOBHE B
10—11-x kaccax SBJISIFOTCA.



e (opMupOBaHUE MPEICTABICHUS O TEOMETPUU KaK YaCTU MUPOBOMN KYJIbTYpPbI U
OCO3HAHUE €€ B3aMMOCBS3H C OKPYXKaIOLUM MUPOM,;

e (opMupOBaHUE MPEICTABICHNUS O MHOIOTPAHHUKAX U TeJlaX BpallleHUs KaK O
BAKHEUIINX MAaTEMAaTUYECKUX MOJEIAX, [IO3BOJIIFOLIUX OIMCHIBATh U U3y4aTh
pa3HbIe SBJICHUS OKPYXKaIOLIEro MUpa,

e (opmupoBaHUE yMEHHUS PACIIO3HABATH HA YEPTEKaX, MOJIEISX U B PEaIbHOM MUPE
MHOT'OIPAHHUKH U T€Ja BPAILECHHUS,

e OBJIAJICHHE METO/IaMH PEIICHUS 337a4 Ha IOCTPOCHUS HA U300paKEHUAX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE yMEHHUS ONIEPUPOBATH OCHOBHBIMH MOHATUSMHU O MHOTOTPAHHUKAX
Y TeJlax BpalIeHUsl U UX OCHOBHBIMU CBOMCTBAMH;

e OBJIAJICHHE AITOPUTMAMH PEIICHUS] OCHOBHBIX THUIIOB 3a]1a4; (HOPMUPOBAHHE
YMEHUs IPOBOIUTH HECIIOKHBIE JOKA3aTEJIbHbIE PACCYKAEHUS B XO/1€ pELICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3a]a4 C IPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE UHTEJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
IIO3HABATEJIBHON aKTUBHOCTH, UCCIIEOBATENbCKUX YMEHUN, KpUTUYHOCTH
MBIIUICHHUS;

e (opmupoBanue GpyHKIMOHAIBHOM IPaMOTHOCTH, PEJICBAHTHON TEOMETPUH. YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEATIbHBIX )KU3HEHHBIX CUTYalUsAX U MIPU U3YYEHUU JPYTUX
y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(GopMyJIMpOBATh UX Ha A3BIKE FEOMETPUM U CO3JaBaTh F€OMETPUUECKUE MOJIEIH,
MPUMEHATH OCBOEHHBII N'€OMETPUYECKUI anmnapar AJis PeIIeHHs IPAKTUKO-
OPHUEHTHPOBAHHBIX 33/a4, MHTEPIPETUPOBATh U OLICHUBATH ITOJyYEHHBIE
pe3yIbTaThI.

OTIUYUTENBHOW 0COOEHHOCTHIO TIPOTPAMMBI SIBISIETCS BKIIOUEHUE B KYPC CTEPEOMETPUH B
HayaJie ero U3y4eHus 3a7ad, peliacMblX Ha YpOBHE HHTYUTUBHOIO ITIO3HAHMUS, U
OIIpeJIeJIEHHBIM 00pa30M OpraHu30BaHHas pab0Ta HaJl HUMH, YTO CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOT0 U IMPOCTPAHCTBEHHOI'O MBILIICHUS, CTUMYJIUPYET POTEKAHUE UHTYUTUBHBIX
IIPOLIECCOB, MOTUBHPYET K JAIbHEHIIEMY HU3yUYECHHUIO MPEIMETA.

[Ipennourenue oTaaeTcst HarJIAIHO-KOHCTPYKTUBHOMY METO/y OOyUY€HUs, TO €CTh
TEOpeTUYeCcKe 3HAaHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTD MPEIMETHO-TIPAKTUIECKON
NEeATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MTPEACTABICHUN Y yYaIIUXCS B Kypce
CTepEeOMETPHUH TPOBOAUTCS 3a CUET PEIIeHUs 3a7a4 Ha CO3/IaHHe TPOCTPAHCTBEHHBIX
00pa3oB U 3a/1a4 Ha OTIEpUPOBAHKE MTPOCTPAHCTBEHHBIMU 0Opazamu. Co3znanue oopasza
MIPOBOMTCS C OTIOPOM Ha HATJISITHOCTH, a OTIEpUPOBaHUE 00pPa30M — B YCIOBHSIX OTBIICUCHHS
OT HAIJIAAHOCTH, MBICJIICHHOI'O USMCHCHUA €TI0 UCXOJHOI'0 COACPKAHU.

OcHOBHBIE cofiep)KaTeNbHbIe THHUN Kypca «I eomeTpun» B 10-11-x kmaccax:
«MHororpanHukn», «IIpsiMble 1 IIIOCKOCTH B IPOCTpaHCTBe», «Tena BpameHus», «Bekropsl
1 KOOPAMHATHI B MpOCTpaHCTBe». DOpMHUpPOBAaHUE JIOTHYECKUX YMEHUI pacnpeensiercs He
TOJIBLKO IO COJIepKaTeIbHBIM JIMHUAM, HO U 110 T0JIaM 00y4eHHUsl Ha ypPOBHE CPeIHEro 00IIero
oOpazoBaHws.

Coneprxanue o0pa3oBaHus, COOTBETCTBYIOIIEE MMPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMsbl, pacpeIeIEHHbBIM 110 ToAaM 00y4eHHUsl, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4yTOObI OBJIaJIEHNE FeOMETPUYECKUMH TMOHATUSAMHU U HaBBIKAMH OCYILECTBIISIIOCH
MIOCJIEIOBATENBHO U [TOCTYNATENIBHO, ¢ COOIIOACHNEM NIPUHIINAIIA IPEEMCTBEHHOCTH, YTOObI



HOBBIE 3HAHUS BKJIIOYAIKCH B OOIIYIO0 CUCTEMY IT'€OMETPUUYECKUX MPEICTaBICHHIMA
00yyYaroImuxcs, pacupsis ¥ yriayossis ee, 00pa3yst IPOYHbIe MHOKECTBEHHBIE CBSI3H.

Ha u3ydenue reomerpun orBoauTcs 2 yaca B Hepento B 10-m kinacce u 1 gac B menento B 11-
M KJ1acce, Bcero 3a Ba roja ooydyenus — 102 yueOHbIX daca.

I[HSI peaﬂI/I3aL[I/II/I HpOFpaMMBI I/ICHOJIB?;YIOTC}I y‘-IeGHI/IKI/I, ,IIOHyIJ_IeHHBIe K UCIIOJIB30BAHUIO
[IPH peaIr3alii UMEIONUX TOCYJapCTBCHHYIO aKKPEIUTAINI0 00pa30BaTe/IbHBIX IPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPETHETO O0IIero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISAIONIMMU 00Pa30BaTeIbHYIO ACATEILHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
21.09.2022 Ne 858:

e Maremaruka. ['eomerpus, 10 knacc/Mepsinsik A.T'., Homupockuii [I.A.,
[Tononckuit B.b., SAxup M.C.; nox pexn. [logonsckoro B.E., OO0 «M3narenbckuii
uentp "BEHTAHA-I'PA®"»; AO «13natenbctBo "[IpocBemienue’,

e Maremaruka. I'eomerpust, 11 knace/Mepsinsak A.I'., Homuposckuii [I.A.,
[Tonouckuit B.B., Sxup M.C.; nox pex. [logonsckoro B.E., OO0 «M3naTenbckuii
nentp "BEHTAHA-I'PA®"»; AO «M3natenbctBo "IIpocBemienne’»,

DNeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TONMYIIEHHBIC K HCTIOIB30BAaHUIO TIPH peaTu3aiiu
HMMEIOIINX FOCYJaPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HAYaIbHOTO
00111ero, OCHOBHOT'O OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e DIeKTpOoHHBINA 00pa3oBaTeNbHbIN pecypc «JloMamaue 3axanus. Cpemanee odmiee
obpazoanue. ['eomerpusi», 10-11 kimace, AO «M3narensctBo "IIpocBemienue'y;

o Tpenaxep «Obnako 3Hanui». Maremaruka. 10 xiracc, OO0 «Pusukon JIady;

o Tpenaxep «O6mako 3Hanmii». Marematuka. 11 knacc, OOO «Puzukon JIady;

Ili1anupyemsbie pe3yabTaThl 0CBOCHUS
Yy4e0HOro Kypca

JINYHOCTHBIE pe3yJibTaThl

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHUS MPOrpaMMBbl yueOHOro Kypca «I'eomeTpusi»
XapaKTepU3yIOTC:

I'paxxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKOM MO3UIIMU 00YyYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIeHa POCCUICKOr0 00IIEeCTBA, MPEACTABICHHUEM O MaTEMAaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHUHN, IPOIEAyp IPaxkaaHCKOIO
o0mecTBa (BEIOOPHI, OMPOCH M TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAILHBIMU
MHCTUTYTaMHU B COOTBETCTBHH C UX QYHKIMSIMHU U Ha3HAYCHHEM.

IIarproTHyecKkoe BOCIMTAHUE!



c(hOpPMHUPOBAHHOCTHIO POCCUUCKON IPa’kIaHCKOW MICHTUYHOCTH, YBOKCHHS K TTPOLIIIOMY U
HACTOSIIIEMY POCCUICKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOILIEHUEM K JIOCTUKEHUSAM
POCCHUHCKHX MaTEeMAaTUKOB U POCCUHCKON MaTeMaTUYeCKOM LIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JTOCTIDKEHUH B IPYyTUX HAYKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

IIYXOBHO-HpaBCTBeHHOFO BOCIIMTAHMA .

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCHICKOro HapoJa; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHHUS], CBA3aHHOIO C IIPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUH HAYKU U JIeATEbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOT'O BKJIAA
B IIOCTPOEHUE YCTONYMBOIO Oy IyILIETO.

IcTeTHYecKOe BOCIIUTAHHE:

9CTCTUYCCKUM OTHOUICHHUEM K MUPY, BKIIOYasd 3CTCTUKY MATCMATHYCCKUX BaKOHOMepHOCTeﬁ,
O6’beKTOB, 3a1a4, pemeHI/Iﬁ, paCCY)KﬂCHHﬁ; BOCIIPUUMYHNBOCTBIO K MATEMATHYCCKUM
ACIICKTaM PAa3/IMYHbIX BUAOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

C(OPMHPOBAHHOCTHIO YMEHUS IIPUMEHSATh MAaTEeMaTHUECKUE 3HAHUS B HHTEPECaX 3[0POBOTO
u Oe30macHOro o0pasa )KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBbBIO (3710pOBOE
MUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTBIXA, PETYJIIpHas U3NUecKas
AKTHBHOCTB); (PU3UUECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATHUSIX CIIOPTHBHO-
03JIOPOBHUTEIIHHOM JIEATEILHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYly, OCO3HAHHEM LIEHHOCTH TPYIOII00MS; MHTEPECOM K pa3IU4HbIM
cdepam npodhecCHOHAIBHOM NesTETbHOCTH, CBI3aHHBIM C MATEMaTUKOM U ee
MPUJIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiiel npodeccuu u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTHYeCcKOMYy 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUN BCEH )KU3HH,
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUH NTPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON
HaIpPaBJIEHHOCTH.

IKOJIOrH4ecKoe BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKOU KYIbTYPhl, TOHUMAaHUEM BIHSHHS COIUAIBHO-
SKOHOMHUYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COITMATBHON CpPeibl, 0CO3HAHUEM
rI100aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM; OpHEeHTAllMEeH Ha TPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUH I perieHus 3a/1a4 B 00JIaCTH OKPY KAIOIIEH CpeIbl,
MJITAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM JJIS OKPY>KArOIIE Cpeibl.

HeHHOCTI/I HAYYHOI'0 NMO3HAHUA !

C(bOpMI/IpOBaHHOCTBIO MUPOBO33pCHUSA, COOTBCTCTBYIOIIECTO COBPCMCHHOMY YPOBHIO
Pa3BUTHUA HAYKH U 06H1€CTB6HHOI>1 IIPAaKTUKH, TIOHNMaHHUEM MaTeMaTHIeCKOM HAaYKH KakK
C(I)CpBI YeJIOBEUYECKOM ACATCIIbHOCTH, 3TAIIOB €€ PAa3BUTUSA U 3HAYUMOCTU JISL PA3SBUTUA
LUBUJIN3AIUHN, OBJIAJCHUEM SI3bIKOM MAaTEMaTHKU U MaTeMaTHIeCKOM Ky.]'[BTypOﬁ Kak



CpEACTBOM ITIO3HAHU MHUPA, TOTOBHOCTBHIO OCYIICCTBIIATH MPOCKTHYIO M UCCJICIOBATCIIbCKYIO
ACATCIIbHOCTb MHAUBUIYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHbie pe3yJbTaThI

MeTtanpeamMeTHble pe3yIbTaThl OCBOSHUS POTpaMMBbl yaeOHOTo Kypca «I'eomeTpus»
XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMHA MO3HABATEIbHBIMHM JICHCTBUSIMU,
YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU IEUCTBUSIMU, YHUBEPCAIbHBIMU PETYJISATUBHBIMU
EUCTBUSIMU.

1) VHuBepcanbpHble MO3HABATEIbHbIE JICHCTBHS, 00eCIeunBalOT GopMHUpOBaHUE 0A30BBIX
KOTHUTHBHBIX IIPOLIECCOB 00YUarOIUXCs (0OCBOCHUE METO/IOB ITO3HAHUS OKPYKAIOIIETO
MHpa; IPUMEHEHHE JIOTHYECKHX, UCCIIEI0BATEIbCKUX ONepaluii, yMeHHI paboTath ¢
uHpopMaImei).

ba3oBble Joruyeckue aelicTBUSA

BBISIBJIATh M XapaKTEpU30BaTh CYIECTBEHHbIE IPU3HAKU MAaTEMaTHUYECKUX
00BEKTOB, MOHATUI, OTHOLIEHUI MEXIYy MOHITUIMU; POPMYIUPOBATH
OIpeieNIeHus IOHATHH; yCTaHABJIMBATh CYIECTBEHHbII MPU3HAK KJIACCU(PHUKAIIHH,
OCHOBAHHUS JJ1s1 000OIIEHNS U CPaBHEHUS, KPUTEPHH ITPOBOINMOTO aHAIN3a,

e BOCIPUHHUMATH, POPMYIUPOBATH U IPEOOPA30OBHIBATH CYKICHUS: YTBEPAUTEIIbHbIE

U OTpHUILATEIbHbIE, €AMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

e BBIABJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEYHS B
(dakTax, JaHHBIX, HAOIIOEHUAX U YTBEPKICHUSX; [IpeAIaratb KpuTepuu s
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

e JI€JaTh BBIBOJBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, 1€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHUH;

e TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHHM
(mpsiMbIe ¥ OT IPOTUBHOT0), BEICTPAUBATh APTYMEHTAIIUIO, IPHUBOAUTD IIPHUMEPHI 1
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

e BBIOUpATH CIOCOO perieHus y4eOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB

pelieHus, BbIoupaTh HanboJiee MOAXOSAIINNA ¢ yYETOM CaMOCTOSITEIbHO

BBIJICTICHHBIX KPUTEPHEB).

Ba3oBbie ncciienoBaTebLCcKHue JeliCTBUA .

e HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIE0BATEIbCKUI MHCTPYMEHT ITO3HAHNUS,
(bopMyIHMpoBaTH BONPOCH], (PUKCUPYIOIINE TPOTUBOpPEUNE, podiiemy,
YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATh
CBOIO IIO3ULINI0, MHEHHUE;

e IIPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIEJOBAaHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYecKoro 00beKTa, IBJICHHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SIBIICHUSMHU, IPOIIECCAMU;

e  CaMOCTOATENBHO (POPMYIHUPOBATH OOOOIIEHHS U BBIBOBI 110 pe3yIbTaTaM
MPOBEJICHHOT0 HA0IIOIEHNUS, UCCIIEIOBAHUSI, OIIECHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BBIBOIOB M 0000OLICHUH;

e IIPOTHO3MPOBATH BO3MOYKHOE pPa3BUTHE IIPOLIECCA, & TAKKE BBIJIBUTATh
IIPEATIOIIOKEHNS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.



PabGora ¢ nndopmaumeii:

e BBIABIATH AePUIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIIPOC
U JUIsl pelIeHUs 3a/1a4H;

e BBIOMpPATh HHOOPMALIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATh HH(OPMAIIHIO pa3IMYHBIX BUJOB U GOpPM
IIPE/ICTABIICHHUS,

e CTPYKTYypUpPOBaTh WH(POPMALNIO, IPEACTABIATH €€ B pa3IMuHbIX (hopMax,
WJUTIOCTPUPOBATH TpadrUuecKH;

e OIICHMBATH HAJICKHOCTh HHPOPMALIUHU TI0 CAMOCTOSTEILHO CHOPMYITHUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHbie KOMMYHHMKATHBHBIE JICHCTBHS, 00CCIICUNBAIOT CPOPMUPOBAHHOCTD
COIIMAJIbHBIX HAaBBIKOB 00YYAIOIIUXCS.

OO01menmne:

e BOCIPUHUMATH U (POPMYITHPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUIMHU U
LEJISIMU OOLLIEHUS; ICHO, TOYHO, IPaMOTHO BbIpa)aTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS IO XOAY PEIICHUS 3a]auH,
KOMMEHTHPOBATh IIOJYyYEHHBINH PE3yJIbTAaT;

e B X0Je 00CYKICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI,
po0JieMBbl, peliaeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE Ha TIOUCK
pELIEHHUS; CONIOCTABIATh CBOU CYKJICHUS C CYKJICHUSMHU JAPYTUX YYACTHUKOB
JUanora, oOHapyXUBaTh pa3IUn4yKe U CXOACTBO MO3UIIMIL; B KOPPEKTHOU (hopme
(GopMyJIMpOBATh pa3HOTrIaCHsl, CBOM BO3PAXKECHMUS,

e IIPEACTABIIATH PE3YJIbTAThl PELICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHUS,
MIPOEKTa; CAMOCTOSTENILHO BBIOMPATh (pOpPMAT BBICTYIIJICHHSI C YUETOM 3a/1a4
NPE3EeHTAlMU U OCOOCHHOCTEN ayJUTOPUU.

CoTpyaHn4ecTBO:

e TIOHMMATh M UCIOJIb30BATH MPEUMYIIECTBA KOMAaHAHON U MHAWBUIYAIbHOU pabOThI
IIPU pelIeHNU y4eOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM J1€ATEIbHOCTH,
IUTAHUPOBATh OPTaHM3aLMIO0 COBMECTHOM paboThl, pacrpesienaTh BUabl paboT,
JIOTOBAPUBATHCSI, 0OCYKIaTh MPOIIECC U pe3ybTaT paboThl; 000011aTh MHEHUS
HECKOJIBKUX JIFOACH;

e y4YacTBOBATh B IPYMIOBBIX GopMax paboThl (00CYKICHUS, 0OMEH MHEHHUIA,
MO3TOBBIC IITYPMbI U HHBIE); BBITIOJIHSITH CBOKO 4acTh pabOThI U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJ€HaAMH KOMaH/Ibl; OLIEHHUBATh KA4eCTBO CBOETO BKJIAJa
B OOIIMI MPOJYKT MO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU
B3aNMOIEHCTBHS.

3) YHI/IBepC&]’ILHBIC PEeryjJsaiTUBHbIC ﬂeﬁCTBHH, o0ecneynBaroT (I)OpMI/IpOBaHI/IC CMBICJIOBBIX
YCTAaHOBOK U )KU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranmszauus:



e COCTaBJIATH IJIAH, AITOPUTM PEIICHUS 3a]1a4M, BEHIOUpATh CIOcO0 pereHus ¢
Y4ETOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BapHAHTHI PELICHHM ¢ yUeTOM HOBOM HH(OpMaLHH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMH IMO3HABATEIHHON peIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JeMCTBUIM M MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJIbTATOB; BJIA/IETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLECCA U PE3YJIbTAaTa PELICHU MaTEMaTUYECKON
3aJa4H;

e IIPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBACHATH IPUUNHBI
JOCTUKEHUS WM HETOCTHXKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OLIHOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThI

10-1 kiaace
OnepupoBaTh MOHATHAMU. TOYKA, MPSIMas, INIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPUHU U CIICACTBHA U3 HUX IIPU PCIICHUN I'COMETPUICCKHX
3aja4.

OHepI/IpOBaTB TMOHATHAMM. ITAPATIICIIBHOCTD U MEPIICHAUKYIISIPHOCTD NPSMBIX U INIOCKOCTEH.
KHaCCI/IQ)I/II_[I/IPOBaTL B3aMMHOC pACIIOJIOKCHUC TTPAMBIX U IUIOCKOCTEH B MMPpOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: IByTPAHHBINA yToJl, FPaHH JIBYTPAHHOTO yIJia, pedpo JBYTPaHHOTO
yIJ1a; JIMHEWHBIM yTroy IByTpaHHOro yria; rpajycHasi Mepa IByIpaHHOIO yria.

OHepI/IpOBaTB IOHATHUSMHA. MHOTOI'PAaHHUK, BBIHYKJ'IHf/’I u HCBLIHYKHLIﬁ MHOT'OI'paHHUK,
OJICMCHTBI MHOI'OI'paHHUKa, HpaBI/IJ'II)HBII\/JI MHOT'OrpaHHUK.

Pacro3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHHUKOB (TUpaMK/Ia; MPU3Ma, MPSIMOYTOIbHBIH
napasuienenurnes, Kyo).

KrnaccuduuupoBats MHOTOIpaHHUKH, BEIOMpasi OCHOBaHUS JUT Kiaccuukanuu (BHITYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; IPABUIIbHbIE MHOTOI'PAaHHUKH; TIPSIMbIE U HAKJIIOHHBIE
MPU3MBI, TAPAJLICICTTATIC]IBI).

OnepupoBath NOHATHUSAMU: CEKYIIasi IUIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB.

OOBACHATH IPUHITUTIBI IOCTPOCHUS CEYCHHH, UCTIONB3YSI METO/T CJIE/IOB.

CTpouTh ceveHHsi MHOTOTPAHHMKOB METOIOM CJICIOB, BBITIOIHATH (BBIHOCHBIC) TNIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUJI CBEPXY, COOKY, CHU3Y.



PemraTs 3aaa4i Ha HAXOXACHHUEC I'COMCTPUUICCKHUX BECJIMYUH I10 o6pa3uaM HJIN aJIrOpUT™MaM,
MPUMCHAA U3BCCTHBIC AHATIUTUYCCKUEC MCTO/IbI ITPU PCIICHUN CTAHAAPTHBIX MAaTCMATUUCCKHUX
3a1a4 Ha BBIYUCIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH O0 HpHMOﬁ, OT TOYKH
A0 IIOCKOCTH, MCKAY CKPCIIUBAOIIHUMUCA ITPAMBIMH.

Pemrate 3a1aun Ha HAXOXKACHUE TEOMETPUYECKHUX BEIMYMH MO 00pa3iaM WM ajlrOpuT™MaMm,
[IPUMEHSS] U3BECTHBIC aHAIIMTUYECKUE METOBI IIPU PELIEHUN CTaHJAPTHBIX MATEMATUYECKUX
3a/1a4 Ha BBIYMCIICHUE YIJIOB MEXKIY CKPEIIUBAKOIIUMUCA NPSIMBIMU, MEXIY NPSIMON U
IIJIOCKOCTBIO, MEXKAY INIOCKOCTAMU, ABYTPAHHBIX YIJIOB.

BbruncisiTe 00beMbl H TUIOMIA M TOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma, IIUPaMHU/Ia) ¢
pUMeHEeHHEeM (HOPMYIT; BBIYUCISATH COOTHOIIEHUS MEXKY IIOLIAISIMU TOBEPXHOCTEH,
00beMaMu MO0OHBIX MHOTOIPAaHHHUKOB.

OH@pI/IpOBaTI) IOHATUAMU. CUMMETPUSA B IIPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTH
CUMMCTpPHH, LEHTP, OChb U IIIIOCKOCTb CUMMETPHUHU (1)I/Il"ypbl.

W3Bnekatsb, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HHPOPMAIUIO O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

HpI/IMeHHTB ICOMCTPHUUCCKUC (I)aKTLI IJIA pCIICHUA CTCPCOMETPUUYCCKHUX 3a/1a4,
npeanojararomux HECKOJIbKO MIaroB pCicHud, €CJIN YCIIOBUA IPUMCHCHHA 3aJaHbl B SIBHOU

dbopwme.

HpI/IMeHHTB HpOCTCI‘/‘II_HI/IC [MporpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHUKAITUOHHBIC
CHUCTCMBI ITPU PCHICHUHN CTCPCOMETPUUCCKHX 3a/1a4.

HpI/IBOI[I/ITB MIPpUMEPBI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U )KU3HH,
pacrio3HaBaTb MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC.

[IpumeHATHh MOJIyYEHHBIE 3HAHUS HA TPAKTHKE: AHAIM3UPOBATH PEAIbHBIE CUTYallud 1
MIPUMEHATH U3YUYEHHBIE ITIOHATHS B IIPOLECCE IOUCKA PELICHUS] MATEMATUYECKHU
chopMyITUPOBAaHHOM MPOOIJIEMBI, MOJIETUPOBATH PEATTbHBIE CUTYAIINH Ha SI3bIKE TEOMETPHH,
HCCIIEI0BATH TOCTPOEHHBIE MOJIEIIH C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX ITOHATUI U TEOPEM,
amnmapara ajnreOpbl; pemaTh MPakTHYECKUe 3a/1a4M, CBI3aHHBIE C HAXO0XKIEHUEM
reOMETPUYECKUX BEIUYHUH.

11-i kaace

OmnepupoBaTh NOHATHAME: IUIMHIPUYIECKAs IOBEPXHOCTH, 00pa3yOIIHe IIHIHHIPUIECKON
MIOBEPXHOCTH; IIWJIMHAP; KOHMYECKask IOBEPXHOCTh, 00pa3yrolne KOHMYECKOH MOBEPXHOCTH,
KOHYC; c(hepruyecKasi MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MUIHHADP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTyUEHUS TEJl BpallleHuUs.

KnaccuguupoBats B3auMHOE PacnoyioxkeHne chepbl U IIOCKOCTH.



OmnepupoBaTh MOHATUSAMHU IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA CEIMEHTA,
LIapPOBOM CJIOM, OCHOBaHUE LIAPOBOTO CJI0s, BBICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Brruucasate 00beMbl U TUIOHIAAM TOBEPXHOCTEH TeJ BpaIeHUs, TEOMETPUUYECKUX TEIl C
pUMeHeHHeM (popmy.

OmnepupoBarh MOHATUSAMH . MHOTOTPAaHHUK, BIMCAHHBINA B C)epy M OMUCAHHBIN OKOJIO CEpHI;
cdepa, BIMCaHHAs B MHOIOI'PaHHUK WJIM TEJIO BPAIIEHUS.

BeIuncaaTs cOOTHOMEHUS MCXKAY IIoIaasiMu HOBerHOCTeﬁ 1 00beMaMH HO,Z[O6HBIX TECII.

N306paxats u3yuaembie GUTYPBI OT PYKH U ¢ IPUMEHEHUEM IIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbimosHsTh (BBIHOCHBIC) IIIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEJI BPAILICHUSI.

W3Bnekarb, HHTEPIPETUPOBATH U IPEOOPA30BbIBATH HH(POPMALIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECcKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrmmoaaaTe Ilef/'ICTBI/IFI CJIOKCHUA BEKTOPOB, BbIYUTAHHA BCKTOPOB U YMHOKXCHHA BEKTOpA HA
4HucCiio, O6T>$ICH$ITB, KaKUMH CBOMCTBAMU OHU o6nana10T.

HpI/IMeHHTB IIpaBUJIO IapaJUICJICIIUIICAA.

OnepupoBath MOHATHAMHU:. I€KapTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMUHATHI BEKTOPA, YIOJl MEXAY BEKTOPAMH, CKaJIIPHOE
IIPOU3BEICHAE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxozmn, CYMMY BEKTOPOB M MPOU3BCACHUC BCKTOPA HA YUCIIO, YTOJI MCKAY BEKTOPAMHU,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3a,Z[aBaTI> IJIOCKOCTb YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOPpAHUHAT.

[IpumensTh reomerprueckue GaxThl A1 PELIEHUS] CTEPEOMETPUUECKUX 3aj1ad,
MIPEANOJIAararoUX HECKOJIBKO IIaroB PELIECHUs, €CIU YCIOBUS IPUMEHEHNU 3a1aHbI B AIBHOU

bopme.

Pemrats HpOCT@fIHIHG reOMETPHUICCKHUEC 3aa4Yi Ha IPUMCHCHHUE BEKTOPHO-KOOPAUHATHOT'O
METoJa.

Pemiate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOIIIEHUIN U HaX0XJICHHUC
reOMETPHUICCKUX BEJIIMYUH 10 06pa3uaM HJIN aJIrOpUuT™MaM, MMpUMEHAA U3BECTHBIC MCTOAbI
IpU pCHICHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3a/1a4.

[IpuMeHnATH mpocTeie NpOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1ay.



[IpuBoIUTE MpUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTH MOTy4YEHHbIE 3HAHUS Ha PAKTUKE. aHAIM3UPOBATh PEAJIbHBIE CUTYALUU U
MIPUMEHATH U3yYEHHBIE TIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS MAaTEMAaTUYECKHU
copMyITMPOBaHHON TPOOIEMBI, MOJICIUPOBATH PEAIbHBIE CUTYAIMH Ha SI3bIKE T€OMETPHH,
HCCIEA0BaTh NOCTPOEHHBIE MOJENH C UCIIOIb30BAHUEM I'€OMETPUYECKUX MOHITHI U TEOPEM,
ammapara anreOpbl; pemaTh MPaKTHYECKUE 3a/1a4H, CBI3aHHBIE C HAXO0XKICHUEM
F€OMETPUYECKUX BEJTUYMH.

Copep:xkanue y4eOHOro Kypca

10-i kiace

HpﬂMLIe H IIJIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE TTOHSTHUSA CTCPCOMCTpPUH. Tqua, IpsaMmad, IMJIOCKOCTb, IIPOCTPAaHCTBO. ITonsarue o6
AKCMOMATHYCCKOM IIOCTPOCHUU CTCPCOMETPHUU. aKCHUOMBI CTCPCOMETPUM U CIICACTBUA U3
HHX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE. NIEPECEKAIOIINECS, TapajlIeIbHbIE U
CKpenBaromuecs npsamslie. [lapamuieabHOCTh IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE!
IapajulesIbHbIE MIPSMBIE B IIPOCTPAHCTBE; NAapaAJICIBHOCT TPEX MPSIMBIX; ApaJlIEIbHOCTh
IIPSIMOM M TUIOCKOCTHU. YTJIBI C COHAIIPABIEHHBIMU CTOPOHAMHU; YTOJ MEXY IIPSIMBIMU B
npocrpaHcTBe. [lapamienbHOCTh IIOCKOCTEN: apaulelIbHbIE IIJIOCKOCTH; CBOMCTBA
napajuleNbHbIX IiockocTel. [IpocTeiire npocTpaHcTBEHHbIE (PUTYphI HA TIIOCKOCTH!
TeTpa’p, Kyo, napausenenurne]]; TOCTPOSHUE CEUCHUH.

[IepneHMKyIAPHOCTD MPSAMOM U IJIOCKOCTH: NEPIICHIUKYJIIPHBIE MPSMBIE B IPOCTPAHCTBE,
IIPsIMBIE TIApAIUICIIbHBIE U NIEPIIEHIUKYIISAPHBIE K INIOCKOCTH, IIPU3HAK IIEPIIEHIUKYIAPHOCTH
MIPSIMOM M TUIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHINKYJIIPHOM INIOCKOCTU. YTIIbI B
IIPOCTPAHCTBE: YIOJl MEXIY NPSMOM U IJIOCKOCTBIO; JBYTPAHHBIN YIoJl, TUHEHHBIN YroJl
JBYTI'PAHHOTrO yria. [lepnenauKkysip 1 HaKJIIOHHBIE. pacCTOSHUE OT TOYKH JI0 TUNIOCKOCTH,
paccTosiHiE OT MPSAMOM 70 TNIOCKOCTH, MPOEKIUS (PUTyphl Ha MIOCKOCTb.
[lepneH MKy IAPHOCTD INIOCKOCTEMN: IPU3HAK MEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEM.
TeopeMa 0 Tpex NEPIEHAUKYIIApaXx.

MHoOrorpaHHUKH

ITonsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE U HEBBIITYKJIbIE
MHOT'OTPaHHUKH; pa3BEpPTKa MHOTOIpaHHMKA. [Ipu3ma: N-yronbHas npusMa; rpaHy U
OCHOBAHUS IPU3MBI; TIPsIMast U HAKJIOHHAs IPU3MbI; OOKOBas U MOJIHAs TIOBEPXHOCTh
npusMsl. [lapannenenunen, npsMOyTOIBHBIN MapasuIeNenuIie] u ero ceorcraa. [Inpamua:
N-yrojibHas NUpaMU/a, TPaHU U OCHOBAHUE MUPaMU/Ibl, O0OKOBAs U MOJIHAS TTOBEPXHOCTh
MMAPaMU/Ibl; IPABWIBHAS M YCEUEHHAs MUpaMUa. DJIEMEHTHI IPU3MBbI U TUPAMU/IBI.
[IpaBubHBIE MHOTOIPAaHHUKU: ITOHATHE IIPABUIIBHOIO MHOTOI'PAaHHUKA,; IIPaBUIIbHAS [IPU3MaA
U NIpaBUJIbHAS MHPAMU/IA; IPaBUIIbHAS TPEYTOJIbHASI MMPAMM/IA U TPABUIIBHBIN TETPAdID;



kyO. [IpencraBienne o mpaBMILHBIX MHOTOTPAHHUKAX: OKTadIp, J0ACKadAP U UKOCAMIP.
CeueHust MPU3MBI U TIUPAMU/IBI.

CumMMeTpus B IPOCTPAHCTBE. CUMMETPUS OTHOCUTEIBHO TOUKH, IIPSAMOM, IIIOCKOCTH.
DneMEHTHl CUMMETPUH B IIMpaMuUax, apauleeuIe1ax, IpaBUIbHbBIX MHOTOTPaHHUKAX.

Brruncienue 31eMeHTOB MHOTOTPaHHHUKOB: peOpa, AuaroHany, yrisl. [lnomans 60koBoi
IIOBEPXHOCTHU U MOJIHON OBEPXHOCTHU IPAMOM MPU3MBI, IUIOIIAb OCHOBaHMMH, TeOpeMa O
OOKOBOI TOBEPXHOCTH MPsIMOH Tpu3MbI. [1nomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
IIPaBUIIBHOM NMUpaMU/Ibl, TEOpEMa O IJIOLIa U yceueHHOU nupamuibl. Ilonsatie 06 o0beme.
O0beM nupaMupl, MIPU3MBI.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY IIOMIAISIMH IIOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TEN.

11-% kiaace

TeJsia Bpamenus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolye HUIHHIPHIECKONH TOBEPXHOCTH, OCh
HAJTUHIPUYECKON nmoBepxHocTH. L{umuuap: ocHoOBaHUs 1 OOKOBAast IOBEPXHOCTbD,
o0pa3yrolas U 0Ch; IJIOAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konuueckas moBepxHOCTb, 00pa3yrole KOHNYECKOM MOBEPXHOCTH, OCh M BEpIINHA
KOHUYecKo nmoBepxHocTu. KoHyc: oOCHOBaHUE U BepIIMHA, 00pa3yrolas U 0Ch; IUIOIIA b
OOKOBOM U MOJIHON MOBEPXHOCTH. Y CEYEHHBII KOHYC: 00pa3yIolliye U BbICOTa; OCHOBaHMS U
O0KOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IO NOBEPXHOCTH cdepsl. BzaumHoe
pacnosoxeHue cgepbl U MII0CKOCTH; KacaTellbHas III0CKOCTh K cdepe; Mmiomaab chepsl.

N300paxeHnue Ten BpalleHUs Ha IJI0CKOCTH. Pa3BepTka MMIMHIpa U KOHYCA.

KOM6I/IH8.I_II/II/I TCJI BpalliICHUS 1 MHOT'OI'PAHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN OKOJIO C(l)epbl;
C(bepa, BIIMCaHHAas B MHOI'OI'PAaHHUK, UJIM TCJIO BpalllCHUS.

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 06 oObeMe
MPSMOYTOIBHOTO MapajuieNienunena u cieacTBus u3 Hee. O0beM nuIuHApa, Konyca. O0bem

apa ¥ 1miomaib cepsl.

[TogoOHebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TIOMIAIMU TOBEPXHOCTEH,
o0beMaMy MOJOOHBIX TeEI.

Ceuenus muTiHpa (MapauIebHO U MEPICHIUKYIISIPHO OCH), CEYCHHS KOHYyCa
(mapayteTbHOE OCHOBAHMIO U IMPOXO/IAIIEE Yepe3 BEPIINHY), CEUYCHUS mapa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE



BekTop Ha miiockoctH U B ipocTpaHcTBe. Cl0)KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uciio. PaznoxkeHue BeKTopa o TpeM HEeKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajuienenunena. Penienue 3anady, cBA3aHHBIX ¢ IPUMEHEHUEM MPaBUII JCHCTBHI €
BekTopamu. [IpsiMoyronbpHast cucteMa KOOpJIMHAT B MPOCTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimue 3a1auu B KOOpAMHATaX. YTOI MeXAy BekTopamu. CKallspHOE IPOU3BEICHUE
BEKTOPOB. BbIYnCIIeHNE YIVIOB MEKY NPAMBIMU U INIOCKOCTAMU. KOOPIMHATHO-BEKTOPHBIN
METO/I IPU PEIIEHUU T€OMETPUUYECKUX 3a/1ay.

TemaTu4yeckoe MIAHUPOBAHUE

«wr
10-1 kJace
HanMeHoBAHMe KoangecTBO 4acoB JIeKTPOHHBbIE
Ne 3312411:.1133];1 :ZIM (mupposre)
o/ f[ OEDAMMET Beero Kontpoibneie | [IpakTHYecKHe | ggpasoBaTeabHbIe
porp paGoThI paboThI pecypebt
ONEeKTPOHHBIN
00pasoBaTebHbBIN
pecypc «JlomamHune
3amanus. Cpennee
1 Baenenue B 10 oO1ee
CTEPEOMETPHIO obpa3zoBaHue.
I'eometpusy», 10-11
knacc, AO
«M31aTenbCTBO
"IIpocBeuienue»
Tpenaxep «O01ako
[TpsiMble U TITOCKOCTH p . p
B IIPOCTPAHCTBE SHAHHHD.
2 Hap an;ganOCT.b 12 1 Maremaruka. 10
I SII)MBIX M TIOCKOCTEM arace, 000
P «®Puzukon JIab»
[lepneHaUKYIIPHOCTD
3 PHCHIMKYIFIPHOCTS |4 5 <.>
MPSIMBIX | TJIOCKOCTEH
Vsl Mexnay
4 | mpsIMBIMHU U 10 1 <.>
IUIOCKOCTSIMHA
5 | MHororpanHuKu 11 1 <.>
O0BEMBI
6 9 1 <>
MHOTOTPaHHUKOB
IToBTOpEHUE: ceuecHU
7 OBTOpPEHHE: CEUCHUS, 4 1 < >
PacCTOSTHUS U YTIIbI




OBIIEE KOJIMYECTBO

YACOB I10 68 5 0
[TPOI'PAMME
11-i1 kaace
KoauuyecTBO 4acoB DJIeKTPOHHbIE
HanmMmenoBanue
Ne (umdposrbie)
/| PA3AEI0B H TEM Beero | KOHTPObHBIC | [IpaKTHYCCKHUE | oGpazopaTenbibie
nporpamMMbI paGoThI paboThI pecypeb
DNEeKTPOHHBIN
o0OpasoBaTeNbHbBIN
pecypc «Jlomamnue
3amanus. CpengHee
1 |Tena Bpamenus 12 oOuiee oOpazoBaHue.
I'eomerpus», 10-11
kiacc, AO
«U3narenscTBO
"IIpocsemienue"»
Tpenaxep «Obmako
3Hanuily. MarteMaTHuka.
2 OOBEMEI TelI 5 1 11 kiace, 00O
«Dusukon JIady»
Bexkrops! n
3 KOOpJIMHATHI B 10 1 <.>
MIPOCTPAHCTBE
IToBTOpEHUE,
4 00o0011IeHHE, 7 1 < >
CHCTEMAaTH3aIIH
3HAHUMN
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 0
[TPOTPAMME
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