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MHNOACHUTEJIBHASA 3AIINCKA

I'eomeTpus sBnsieTcst OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro o0Iiero o0Opa3oBaHH, TaK
Kak o0ecleYnBacT BO3MOXKHOCTh H3yUYCHHS JUCHUIUIMH €CTECTBEHHO-HAYYHOW HAMpPAaBICHHOCTH U
MPEIMETOB TYMaHUTAPHOTO IUKIA. [TOCKONBKY JIOTHYECKOE MBIIUICHUE, (OPMUPYEMOe MPU H3YUCHUH
00yYarOIUMHUCS MOHATUIHHBIX OCHOB T'€OMETPHUH, TPH JOKA3aTeIHCTBE TEOPEM M MOCTPOSHHUH IIETOYKH
JIOTHYECKUX YTBEPXKJICHUH TPU pPEIICHUM TeOMETPHUYCCKHUX 3aja4, YMEHHUE BBIJIBUTATh M ONPOBEPraTh
THIOTE3bl HEMOCPEJCTBEHHO WCIIONB3YIOTCS TMPH PEHICHUH 3a]a4 eCTeCTBEHHO-HAYYHOTO IWKJA, B
YaCTHOCTH (PU3NYECKUX 3a71ad.

[enb ocBoeHUs mporpamMmMel yaeOHOro Kypca «['eoMeTpus» Ha YriyOJEHHOM ypOBHE — Pa3BUTHE
WHIWBUIYATbHBIX CIOCOOHOCTEH OOydYalommMxcs MNpU HM3YYCHWH TEOMETPUM, KaK COCTaBISIOIICH
peaMeTHON obmactn «MareMaTrnka 1 HHpOpMaTHKa» depe3 o0ecredeHne BO3MOKHOCTH TTPHOOPETCHHS
W UCIIONIb30BaHUs OoJiee TIyOOKHX FEOMETPHUCCKUX 3HAHWW W JEHCTBUH, CICM(PHUYHBIX T€OMETPHHU, H
HEOOXOMUMBIX Il YCHEITHOTO MPO(ecCHOHABLHOTO 00pa30BaHUs, CBS3aHHOTO C HCIOJb30BaHHEM
MaTeMaTHKH.

[TpuoputeTHEIME 3ajadyaMH Kypca T€OMETPHM Ha YIrIyOIEHHOM YpOBHE, PaCIIUPSIONIUMHU H
YCUJIMBAIOLIMMU Kypc 0a30BOT0 ypOBHS, SIBIISIOTCS:

pacuipeHre MpeACTaBICHUs] O TeOMETPHHM KaK 4YacTH MHPOBOW KyNbTYphl U (HOpMHpPOBaHUE
OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIHUM MUPOM;

(bopMHUpOBaHHE IPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BAKHEHIINX MaTEMaTHUECKUX
MOJEISAX, IO3BOJIIIOIIMX ONKCHIBATH M HU3y4yaTh pasHble SBICHUS OKPYXAIOLIEro MHpa, 3HAHHUE
NOHATHHHOTO anmapara 1o paszaeiny «CtepeoMeTpus» y4eOHOTro Kypca reoMeTpuH;

(dbopMHpPOBaHHE YMEHHUS BJIAACTh OCHOBHBIMU HOHSATHAMHU O IPOCTPAHCTBEHHBIX (Urypax M HX
OCHOBHBIMH CBOMCTBaMH, 3HaHHE T€OpeM, (POPMYI U YMEHUE UX IPUMEHSTh, yMEHHSI I0Ka3bIBaTh TEOPEMBbI
Y HaXOAMTh HECTaHJAPTHbIE CIIOCOOBI peIIeHHs 3aay;

(l)OpMHpOBaHI/Ie YMCHHA pacCliO3HABATh Ha YECPTEKAX, MOACIIAX U B p€aJIbHOM MHUPE MHOT'OIrpaHHUKHA
1 TCJia BpalllCHUA, KOHCTPYHUPOBATh T€COMETPUICCKUE MOJICIIN,

(dbopMHpOBaHNE TOHUMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO TOCTPOCHHSI MaTeMaTHUYECKHX
Teopwuid, POPMUPOBAHHE TTOHUMAHHSI POJIM AKCHOMATHKH TIPH [TPOBEACHUH PACCYKIICHHIA;

¢dbopMHpOBaHHE YMEHHUS BIaJETh METOJaMH JOKa3aTeNIbCTB M aJTOPUTMOB PELICHUS, YMEHHS HUX
NPUMEHSTh, IPOBOAMTH JOKA3aTEeNbHBIE PACCYKIECHHS B X0/I€ PELICHHUS CTEPEOMETPHUYECKHX 3aad U 3a7a4
C IPAaKTUYECKUM COJep)KaHHEeM, (OPMHUPOBAHHUE MPEACTABICHUS O HEOOXOIUMOCTH JOKa3aTeNbCTB IpU
000CHOBaHMM MAaTE€MaTHYEeCKUX YTBEPXKICHUH M POIM AKCHOMAaTHKH B MPOBEIEHHH [EITyKTHBHBIX
paccyxJIeHu;

Pa3BUTHUC U COBCPHICHCTBOBAHUC UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEM O6y‘laIOH.[I/IXC$I,
IMO3HABaTEIbHOM AKTUBHOCTH, HCCICIOBATCIBbCKUX yMeHHﬁ, KPUTUYHOCTU MBIIUICHUSA, HHTEpPECa K
N3YyYCHUIO TCOMETPHUU;

dbopmupoBanue (HYHKIIMOHAIBHONH IPaMOTHOCTH, PEJICBAHTHOM T€OMETPUHU: YMEHHS PacliO3HABATh
MIPOSIBJICHHUSI TEOMETPUYECKUX TIOHATHA, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KU3HECHHBIX
CUTyalllsIX W TpH W3YYEHUM JPYrux Y4IeOHBIX MPEAMETOB, TPOSIBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEW, MOJIEIMPOBAHUS PEATbHBIX CUTyallud, HCCIEJI0BaHUSI TOCTPOEHHBIX MOJIENEH,
HMHTEPIPETALNU TOJIYYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMH COZICP)KATEIBHBIME JIMHUSIMH yueOHoro kKypca «l'eomerpus» B 10-11 kmaccax
aBisAtoTcs: «IIpsiMBIE M TNIOCKOCTH B IPOCTPAHCTBEY, « MHOTOrpaHHUKWY, «Tena BpameHus», «Bekropsl n
KOOPJMHATHI B IPOCTPAHCTBE, «/IBIKEHUS B IPOCTPAHCTBEY.

Chopmymuposarroe Bo DPI'OC COO TpeboBaHWEe «yMETh OIEPUPOBATH TMOHATHSIMID,
pelieBaHTHBIMU T€OMETPUH Ha yriyOnéHHoM ypoBHe oOyuenms B 10-11 xiaccax, OTHOCHTCS KO BCEM
CoJleprKaTeNbHBIM JTHHUAM y4eOHOTO Kypca, a (JOPMHpPOBAHHE JIOTHIECKUX YMEHHUH pacIpenenseTcs He
TOJIBKO TIO COAEpKAaTeIbHBIM IMHUSAM, HO W 10 romam oOyuenus. ConepkaHue oOpa3oBaHHA,
COOTBETCTBYIOIIlee TPEIMETHBIM pe3yibTraraM ocBoeHuss DexepanbHOl pabodeil  MPOrpaMMBL,
pacipenenéHHpIM 0 ToAaM O0y4YeHHs, CTPYKTYPHPOBaHO TaKUM 00pa3oM, 9TOOBI KO BCEM OCHOBHBIM,
MPUHLIMITHAIBHBIM BOIIPOCaM O0yJaromIuecs: 0Opaliaanch HEOAHOKPATHO. DTO MO3BOJISIET OPTaHU30BaTh
OBJIQJICHNE TEOMETPHUYECKUMH TOHSATHSAMH W HaBBIKAMH MOCJENIOBAaTENIbHO W IIOCTYHAaTEeNhHO, C
cOOJIOIGHNEeM TIPUHITUIA [PEEeMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYAaTh B OOMIYI0 CHCTEMY
TEOMETPHUYECKUX TPEACTABICHUNA OOydJalomuXcs, pacmmpas u yrayomsas e€, obpa3ys NTpodYHBIe
MHOXECTBEHHBIE CBSI3H.

Ilepexon K M3y4EHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath yciaoBus i auddepeHnmanuM  O0y4YEeHHs, TOCTPOCHHSI  WHIAMBHIYaJIbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OO0ECIEYUTh YIIyONEHHOE HW3yYEHHWE TEOMETPHU KaK COCTaBIISIOIICH
ydeOHoro npeamMeTa «MareMaTHka;

MOJTOTOBUTH O0YYAIOIIMXCS K MPOJIODKCHUIO U3YUYCHHsI MAaTeMAaTUKK C YY€TOM BbIOOpa Oyayien
npogeccuu, odecreurnBas MPEeMCTBEHHOCTh MEKIY OOIIMM U TIPOPECCUOHATLHBIM 00pa30BaHUEM.

Ha uzyuenmne yueOHOTO Kypca «['eomeTpus» Ha yriyonéHHOM ypoBHe otBoauTcs 204 gaca: B 10
kiacce — 102 gaca (3 gaca B Hegemo), B 11 kiracce — 102 gaca (3 4aca B HEZIEIIO).

COJEPXAHUE OBYYEHUSA
10 KJIACC
IIpsiMble ¥ NI0CKOCTH B NPOCTPAHCTBE

OCHOBHBIC TOHSTHS CTCPCOMECTPUU. Tqua, npsiMasti, IJIOCKOCTb, IMPOCTPAHCTBO. IToustue 06
AKCHUOMAaTUYCCKOM IMOCTPOCHUHN CTCPCOMETPHUU: AKCUOMBI CTEPEOMETPUN U CIICACTBUA U3 HUX.

B3auMHOEe pacmoioKeHHe TPSIMBIX B TPOCTPAHCTBE: IIEPECEKAIONTUECS, MapajuieIbHbIe U
CKpCHIIMBAOIIHUECA TIPAMBIC. HpI/I3HaKI/I CKpCIIMBAIOIINXCA TPSAMBIX. HapaJIJIeJ]LHOCTB MMpAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: NapauIeNIbHBIE MIPSIMbIE B MPOCTPAHCTBE, NApaJUICIbHOCTh TPEX NPSMBIX,
MapajieTbHOCTh MPSMON U TWIOCKOCTH. [lapamiensHoe U IEHTpaIbHOE MPOCKTUPOBAHUE, H300paKECHIE
¢uryp. OCHOBHBIC CBOWCTBa MapaJlIeIbHOTO MPOCKTUPOBaHuUs. M3o0paxkenue Guryp B mapajuieibHOMN
IMPOCKIMH. Yrael ¢ COHAaIlpaBJICHHBIMMX CTOPOHaMH, YIrojd MEXAY MNpAMbBIMH B TIIPOCTPAHCTBE.
[lapamrenbHOCTh TUIOCKOCTEW: TapalUiellbHble IUIOCKOCTH, CBOWCTBA MapaUIeNbHBIX IUIOCKOCTEH.
IIpocrefite mpocTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETpadJlp, MNapaulelenuIie]], MOCTPOCHHE
CEUYCHUII.

IleprieHAUKYISIPHOCTE NPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJAPHBIE HNpPsIMblE B IPOCTPAHCTBE,
IpsIMbIE NIAPAJUIENIBHBIE U MEPIIEHAUKYISIPHBIE K IUIOCKOCTH, NPU3HAK MEPHEHAUKYJISIPHOCTH NPSIMON H
TUIOCKOCTH, TEOpeMa O MPsMOU TEePHEeHIUKYISAPHON IUIOCKOCTH. OpTOTOHATBFHOE TNPOEKTHPOBAHKE.
IleprieHauKyIslp M HAKJIOHHBIC: PACCTOSIHME OT TOYKH 1O IUIOCKOCTH, PACCTOSIHME OT HOpPSIMOH 10
TUIOCKOCTH, TIPOEKIUs (UTYphl Ha IUIOCKOCTh. [lepHeHUKYISAPHOCTh TUIOCKOCTEH: TMpHU3HAK
NEPIEHANKYJIIPHOCTH BYX IIJIOCKOCTEH. TeopeMa o TpEX NepneHauKyIIsIpax.

VYrisl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOU M IUIOCKOCTBIO, ABYTPaHHBIA yIoOJ, JJUHEHHBIN YIroj
JIBYTPaHHOTO yria. TpéXrpaHHbIA 1 MHOTOTpaHHbIE yIiibl. CBOHCTBA IUIOCKUX YTJIOB MHOTOTPAHHOTO yTJIa.



CBolicTBa MJIOCKUX M ABYIPAaHHBIX YIJIOB TPEXTPaHHOIO yrja. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJa.

MHoOrorpaHHUKHU

Buasl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas mpusMma, mpsMas U
HAKJIOHHAsl TIPU3MbI, OOKOBasi M TIOJHAS IOBEPXHOCTh MpuU3MbL. llapammenenunen, NpsIMOYTOIbHBIN
napajiesienune u ero cBoiictea. Kparuaiiiiue myTyu Ha TOBEpXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa.
[IpoctpancTBenHas teopema [Iudaropa. [lupamunma: n-yronpHas nupamuia, NpaBWIbHAS U yCEUEHHAS
nmupamuapl. CBoiicTBa péOep M OOKOBBIX TpaHEH MpaBMIIBHON MHpaMuIbl. [IpaBmiIbHBIE MHOTOTPAaHHUKH:
MpaBWJIbHAS TPHU3Ma W TMpaBHIbHAS NHpaMUAa, MpaBUIbHAs TPEYrojibHAs MHpaMUAa W TPaBHIBHBINA
TeTpasap, Ky0. [IpeacraBnenne o MpaBHIFHBIX MHOTOTPAaHHUKAX: OKTadp, JOACKAIP U MKOCAIIP.

BorunicnieHue 3IE€MEHTOB MHOTOTPAHHUKOB: pE&Opa, nuaroHanu, yriuel. [lmomanas OokoBoi
MOBEPXHOCTH M TIOJMHON TOBEPXHOCTH MPSMOW IMPH3MBI, IUIOIIAh OCHOBAaHHWM, TeopeMa O OOKOBOMU
MOBEPXHOCTH MPSIMOM Mpu3Mbl. [1110111a1 00KOBO# MOBEPXHOCTH U TIOBEPXHOCTHU MPABUIIBHOMN MAPAMHU/IBI,
TeopeMa O IJIOLIAIN YCEUYEHHON MUPaMUIbI.

CumMMeTpus B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUH TIPAaBUIHHBIX MHOTOTPaHHUKOB. CUMMETpHUS B
IIPaBUIBHOM MHOTOIPaHHUKE: CHMMETpUS MNapajUleleluIena, CUMMETPUS IPABWIBHBIX IIPU3M,
CUMMETpUS IPABUIBHON TUPAMUBIL.

BeKTOpbI H KOOPANHATHI B IPOCTPAHCTBE

IloHsiTHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHCAPHBIC, COHAIMPABJICHHBIC W MNPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BEKTOPLI. PaBencTtBo BCKTOPOB.
JlelicTBUS ¢ BEKTOpaMHM: CIOXKEHHE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXXCHHE
BeKTOpa Ha yucio. CBOKCTBA CI0KEHUs BEKTOpOB. CBOMCTBA YMHOXKEHUSI BeKTOpa Ha yucio. [lonsrue
KOMIUIaHapHble BeKTOphl. [Ipu3Hak komiutaHapHocTH TpEX BekTopoB. [IpaBuino mnapamienenumnena.
Teopema 0 pas3IoKEHUH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTOpaM. [IpsMoyrospHas cucrtema
KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBsI3h MEXAYy KOOpAMHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI MeXy BekTopamMu. CKalIpHOE IPOU3BEACHHAE BEKTOPOB.

11 KJIACC
Tesa Bpanenus

[oHsATHS: TUIUHIPHUYECKAs OBEPXHOCTh, KOHMUECKass TOBEPXHOCTh, ChepruecKast OBEPXHOCTD,
oOpasytomne noBepxHocTed. Tena BpalieHWs: LMIMHAP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, wmap.
BsaumHoe pacronoxenue cdepsl U IUIOCKOCTH, KacaTejlbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpalleHUs Ha IUIOCKOCTH. Pa3BEépTka nmnuuapa u konyca. CuMmeTpust chepsl 1 mapa.

O0véMm. OcHoBHBIE CcBOHCTBa 00BEMOB Ten. TeopemMa 00 00BEME MNPSIMOYTONBHOTO
napajenenumnesna u cueacTsus u3 He€. OO0bEM MpsIMOI M HAKJIOHHOHM MPU3MBI, IUIMHAPA, TUPAMHUIBI U
koHyca. OOBEM MIapa U MapoBOT0 CErMeHTa.

Komb6unanmy ten BpalieHns 1 MHOTOTpaHHUKOB. [[pr3ma, BicanHas B IWIMHAP, OMTMCAHHAS OKOJIO
muuHIpa. [lepeceuenne chepsl U mapa ¢ miockocteio. Kacanue mapa u cdepsl miockocteio. [ToHsTHE
MHOTOTPaHHUKA, OTIMCAHHOTO OKOJI0 cepbl, chephl, BIUCAHHON B MHOTOIPAHHUK HITH TEJIO BPAILICHHS.

[Inomane TOBEPXHOCTH IWIMHIpPA, KOHyca, Iuiomans chepel u e€ dyacredd. I[logoOme B
npoctpancTBe. OTHOIIEHHE O0BEMOB, ILIONIAJEH MOBEpXHOCTEH NON00HBIX (uryp. IIpeoOpasoBanue
nojo0wust, ToMoTeTHsl. Perienne 3a7a4y Ha TNIOCKOCTH C UCTIONIB30BaHHEM CTEPEOMETPUIECKUX METOJIOB.

HOCTpOCHI/Ie CEUCHUU MHOTI'OT'PaHHUKOB W TCJI BpalICHUA: CCUCHUA HUIMHApPA (r[apanﬂem,Ho nu
MNEPICHAUKYIISIPHO OCI/I), CCUCHHA KOHYCa (napannenLHLIe OCHOBAHHUIO U MTPOXOAAIIUC YCPEC3 BepH_II/IHy),



CCUCHUA IIapa, MCTOJAbI IMOCTPOCHUA CCUCHUI: MCTOJ CJICAO0B, MCTOJ BHYTPCHHCTO HMPOCKTUPOBAHUS,
MCTO/J IEpeHOCa CCKYH.Ieﬁ IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BeKTOpI)I B IPOCTPAHCTBC. OHCpaHI/II/I HaJ BEKTOpaMH. BeKTOpHOG YMHOXXCHHUE BEKTOPOB. CsolicTBa
BCKTOPHOI'0O YMHOXKCHHH. HpHMoyFOHBHaﬂ CHUCTCMa KOOpAWHAT B IMPOCTPAHCTBE. KOOpI[I/IHaTI)I BCKTOpaA.
Paznoxenue BCKTOpa 10 6a31/Icy. KOOpI[I/IHaTHO-BCKTOpHLIﬁ MCTOJ ITPpH PCHICHUU IT'COMETPHUICCKUX 3a1a4.

J{BH:KeHUs B IPOCTPAHCTBE

Hsmwxenns mpoctpanctBa. OtoOpaxkennsa. [[Bmxenwns u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JIBIOKEHUH. BUIbI IBYOKEHUH: TapaJIeIbHbIN IEPEHOC, IIEHTpaIbHas CHMMETPHS, 3epKajbHasi CHMMETPHS,
MOBOPOT BOKPYT mpsimoii. [IpeobpazoBanus nogobus. [Ipsimas u cdepa Diinepa.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsSI YYEBHOI'O KYPCA «(I'EOMETPUSA»
(YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHET'O OBIIIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasknanckoe BocIMTAHHE:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW IO3MIUH O00yJaromerocss Kak aKTHBHOTO W OTBETCTBEHHOTO
YJeHa POCCHHICKOrO OOIIeCTBa, IPEACTABICHHE O MAaTeMaTHYeCKMX OCHOBAaX (DYHKIIMOHHUPOBAHHS
Pa3IMYHBIX CTPYKTYP, SABJICHHHA, IPOLIEAYP TPAXKIAHCKOTO 001IecTBa (BEIOOPEI, OTIPOCH U APYTOE), YMEHHE
B3aHMOILCI71€TBOBaTB C COIMAJIBHBIMU MHCTUTYTaMH B COOTBETCTBHU C UX (I)YHKHI/ISIMI/I 1 Ha3HAYCHHUEM,

2) naTpHOTHYECKOE BOCIIMTAHHE:

c(OPMHUPOBAHHOCTh POCCHHCKOW TIpa)KIaHCKOW WIACHTUYHOCTH, YBKEHUS K MPOIUIOMY H
HACTOAIIEMY POCCUICKOW MaTE€MaTUKH, IEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSIM POCCHUUCKHX
MaTeMaTUKOB M POCCUICKOW MaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAaHUE 3TUX JOCTHKEHUH B JIPYyTHX
HayKaxX, TeXHOJIOTHSX, Cepax SIKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHNE:

OCO3HAaHUEC JYXOBHBIX HCHHOCTGﬁ pOCCHﬁCKOFO Hapoza, C(i)OpMI/IpOBaHHOCTL HPaBCTBCHHOTI'O
CO3HAHUS, 3TUYCCKOTO IOBEACHUS, CBA3AHHOI'O C MHPAKTUYCCKUM IMPUMCHCHUCM ILOCTI/I)KQHHﬁ HAyKHU "
ACATCIIBHOCTBIO y‘IéHOFO, OCO3HAHUE JIMYHOI'O BKJIaa B IOCTPOCHUC YCTOﬁQHBOFO GYHYIHGFO;

4) 3cTeTUYecKoe BOCIIUTAHME:

OCTETUYCCKOC OTHOIICHUE K MHUPY, BKIIOYAsA OCTECTHUKY MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ,
O6’beKTOB, 3aagad, pemeHHﬁ, paCCY)I()IeHPlﬁ, BOCIIPUMMYUBOCTE K MAaTEMATUYCCKUM aCIICKTaM pa3JINYHbIX
BUIOB UCKYCCTBA,

5) ¢puzuyeckoe BocmUTAHUE:

c(OpMHUPOBAHHOCTh YMEHHMS TNPHUMEHSITh MaTeMaTW4yecKue 3HaHUs B HHTEpecax 370pOBOIO H
Oe3onmacHoro oOpasa XHU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[0POBBIO (3J0POBOE IHTAHHE,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHABIXa, peryispHas (U3NUecKas aKTHBHOCTH), (QHU3HUYECKOE
COBEPUIEHCTBOBAHHE IIPH 3aHATUAX CIIOPTUBHO-03/10POBUTENIBHOM IEATENBHOCTHIO;

6) Tpya0BOE BOCIMTAHME:



TOTOBHOCTH K TpYOY, OCO3HAaHHE LEHHOCTH TPYIOIIOOWs, WHTEpeC K pa3M4HbIM cdepam
npodecCHOHANBFHON AEATENFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ IPUIIOKEHUSIMU, YMEHUE COBEPIIATh
0CO3HaHHBIN BEIOOp OyaymIei mpodeccun U peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE IJIaHbL, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO M CaMOOOpPA30BAHUIO HA MPOTSKEHHUU BCEH >KM3HH,
TOTOBHOCTB K aKTHBHOMY YYaCTHIO B PEIICHNH MPAaKTHUECKUX 33124 MAaTeMaTHUECKON HallpaBJIeHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh 3KOJOTHUECKOM KYJIBTYpPhl, TOHUMAHUC BIUSHUS COIMATBLHO-I)KOHOMUYECKHX
MPOIIECCOB HAa COCTOSIHME TPUPOAHONW W COIMAIBHOW CpeIbl, OCO3HAHWE TII00ATBFHOIO XapakTepa
AKOJIOTHYECKUX MPOOIIeM, OPHEHTAIN Ha MTPUMEHEHNEe MaTeMaTHIeCKUX 3HAHWNA U PemIeHus 3a7ad B
o0nacTu OKpY’Karolle cpeipl, IDTAHUPOBAHNE MOCTYIKOB W OIEHKH WX BO3MOXKHBIX ITOCIIEACTBHMA JJIS
OKpY’Karolllel Cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 00IECTBEHHO! MPAaKTUKH, TIOHIMaHHE MaTeMaTHYECKON HAYKH KaK cepbl YeTOBEUECKOH eI TETLHOCTH,
JTANoOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS Pa3sBUTHS LIUBWIM3ALMH, OBJIAJICHUE SI3bIKOM MATEMAaTHKU H
MAaTeMaTUYECKON KyJIbTYPOU KaK CPEICTBOM IIO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIISITh IIPOEKTHYIO H
HCCIIEN0BATEIBCKYIO JEATENBHOCT HHAUBUYAIBHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBeEpPCcAIbHbIE YUeOHbIe 1eiicCTBUS
Ba3zoBble jjornueckue geicTBUA:

BBISIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTeMaTHYECKHX OOBEKTOB, MOHSTHH,
OTHOIICHUH MEXTy MOHSTUSAMHE, (POPMYITHPOBATH ONPE/ICICHUS TIOHATHUH, YCTaHABINBATH CYIIECTBEHHBIH
NPU3HAK KIacCU(PHUKAIMN, OCHOBAHUS JUIsI 000OICHHS U CPAaBHEHUSI, KPUTEPUH MPOBOJIUMOTO aHAIIN3;

BOCIIPUHUMATh, (GOPMYJIUpOBaTb M  NPeoOpa3oOBBIBATH  CYXKIEHHS:  YTBEPAUTEIbHBIE U
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIE U 00ILIUE, YCIOBHBIE;

BBISBIISITH MAaTEeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U NPOTHBOpeuYrs B (pakTax, JaHHBIX,
HaOJMIONEHUSIX U YTBEPXKICHMAX, TMpeUlaraTb KPUTEPUH JJsl BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

JleJaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOUCHUN, YMO3AKITIOYCHHUH 110 aHAIOTHH;

MPOBOJIUTH CaMOCTOSITENIFHO JI0KA3aTeNbCTBA MAaTEMaTHUYECKHX YTBEP)KIEHUH (TmpsMble W OT
MPOTHUBHOTO), BBICTPAMBAaTh ApTyMEHTAIMIO, MPUBOIUTH MPHUMEPHl M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BBIOMpaTh croco0 pemieHust yueOHOM 3agaud (CpaBHUBATH HECKOJIBKO BapUAHTOB pEILEHHUS,
BBIOMpaTh HanOoJIee MOAXOAIIINHN ¢ YYETOM CaMOCTOSTEIBHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTebCKie TeHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATEIbCKUA WHCTPYMEHT IO3HAHUS, (OPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATh NICKOMOE U JTaHHOE€, (hOpMHPOBATH
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;



IMPOBOAUTE CAMOCTOSATCIBHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCJICAOBAHHUC IO YCTAHOBJICHUIO
0COOCHHOCTEH MaTEeMAaTHYECKOTO O6’B€KTa, SABJICHUSA, MpoLeCcCa, BBIABICHUIO 3aBUCHMOCTEH MCKIY
O6’beKTaMI/I, SIBJICHUAMMU, IIPOLIECCaAMMU,

CaMOCTOSITETIbHO  (DOPMYJTUPOBAThL OOOOIICHHS W BBIBOJBI MO pPE3yJIbTaTaM IMPOBEIEHHOTO
HaOJFOJICHNSI, WCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB U
000011IeHHI;

IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC IPOLECCA, a4 TAKIKC BBIABUTATH IMPECAIIOJIOXKCHUA O €Tro
Pa3BUTHUU B HOBBIX YCJIOBHUAX.

Padora ¢ nndopmanueii:

BBIIBIIATE AChUITNTH HHPOPMAITHH, TaHHBIX, HCOOXOIUMEBIX JIJIs1 OTBETAa HA BOIIPOC U JUTSI PEIICHUS
3aa4H;

BBIOMpaTh WHGOPMAIHIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMATH3HPOBATh U
WHTEPIPETUPOBATh MHPOPMAIIHIO PA3TMIHBIX BHIOB U (JOPM MIPEICTABICHUS;

CTPYKTYpUpPOBaTh HH(MOPMALIMIO, NPEACTaBIATh €€ B PAa3MUHBIX (opMax, HIUTFOCTPHPOBATH
rpapuyecky;

OLICHUBAThH HAJIEKHOCTh HH(POPMALIUH 110 CAMOCTOSTENIHHO C(HOPMYTHUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YueOHble AeilicTBUsI
Oowenmne:

BOCIIpUHUMATH U (I)OpMyJ'II/IPOBaTB CYXKIOCHHUA B COOTBCTCTBUU C YCJIIOBUAMU U LECIIAMU O6HICHI/I$[,
SICHO, TOYHO, I'paMOTHO BBIPpAXATb CBOIO TOYKY 3pCHHUA B YCTHBIX W NHUCBMCHHBIX TCEKCTaX, AaBaTb
IMMOACHCHUA 110 X0y pCUICHHUA 3a/la4, KOMMCHTUPOBATH HOJ'Iy‘IGHHBIfI PE3YyIbTAaT;

B X0J1¢ 00CY’KIEHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOIEMBI, peraeMoi
3aJa4y, BBICKAa3bIBaThb MHJCHU, HALCJICHHBIC Ha IIOMCK pPCEIICHUA, COINOCTAaBJIATH CBOM CYXICHUA C
CYKICHHUSIMU APYTUX YUYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3IMYUe U CXOJICTBO MO3UIHI, B KOPPEKTHON
(dhopMme popMyTUPOBATH PA3HOTIIACHS, CBOU BO3PAIKEHMS,

OPEACTABIATh PE3YyNbTaThl PELICHUS 3aJayd, OSKCIEPUMEHTa, HCCICOOBaHUs, IPOEKTa,
CaMOCTOSITETIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3agad Npe3eHTalul U OCOOEHHOCTEH
ayJUTOPUH.

PerynsiTuBHbIe yHMBepcaibHbIe y4eOHbIe el CTBUA
Camoopranu3auus:

COCTaBJIATH IIJIaH, AITOPUTM PEIISHHUS 3a7a9d, BEIOUPATh CIIOCO0 PEMICHHSI ¢ YIETOM UMEIONTUXCS
PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUHN C
y4€TOM HOBOM MH(pOpMAITHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaACTh HaBBIKAMH IMO3HABATEIIFHOM pe(bHeKCI/II/I KaxKk OCO3HaHHsd COBEpIIACMbIX HCI)'ICTBHI;‘I n
MBICJIMTCIIBHBIX IIPOLECCOB, HUX PE3YJIIbLTATOB, BJIAJICTH crnocodbamu CaMOIIPOBEPKH, CAMOKOHTPOJIA
nmponecca u pe3yiibraTa peCluiCHUA MaTeMaTH4YeCKOH 3aJa4du,



MPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a7]aul, BHOCUTh KOPPEKTHUBBI
B JICATENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMACHHBIX OIIMOOK, BBISBJICHHBIX
TPYIHOCTEH;

OLICHUBATL COOTBETCTBUEC PE3YyJibTaTa ILCIU U YCIOBUAM, O0OBSICHATH NIPUYKUHBI JOCTHXXCHUA WIIN
HECOOCTUIKCHUA PE3YJIbTATOB ACATCIBHOCTU, HAXOOUTH OI]_II/I6I(y, AaBaThb OLICHKY HpI/IO6peTéHHOMy OIIBITY.

CoBMecTHan AEeATECJIbHOCTD:

NOHMMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHAHON M MHAWBUIYaIbHON paOOThI MIPU PEIICHUN
y4eOHBIX 3a/1a4, IPHHUMATH LIeJIb COBMECTHOM JICATEIBbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pactipeaensTh BUIbI padOT, TOTOBAPUBATHCS, 00CYXKAaTh IPOLIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHHS HECKOJIbKHX JIFOJICH;

y9acTBOBATh B TPYMIIOBHIX opMax paboThl (00CYKACHUSA, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD» U
WHBIE), BBITIONHSTH CBOIO YacTh Pa0OTHI M KOOPIUHUPOBATH CBOW ACHCTBHUS C APYTUMU YWICHAMH KOMaH/IbI,
OIICHHMBATh KA4€CTBO CBOETO BKJIa/1a B OOIIHIA IPOAYKT IT0 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU
B3auUMOJICHCTBHUA.

INPEJMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOydaroniuiicss HayduTCs:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH IOHATHAMH CTEPEOMETPUH NPH pEIICHWH 33734 |
NPOBEJICHNH MaTeMaTUYeCKUX PACCYKICHHIA;

® [IPUMEHSTH aKCHOMBI CTEPEOMETPHH 1 CIICACTBHS U3 HUX IIPH PEIICHUN T€OMETPUIECKHUX 337134,

e IaccCHQUIMPOBATh B3aWMHOE PACHOJOKEHUE TPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
HPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e  CcBOOOJIHO OTEPUPOBATH MOHATUIMH, CBSI3aHHBIMHU C YTIIAMH B TIPOCTPAHCTBE: MEXKY TPSIMBIMU
B TIPOCTPAHCTBE, MEX/TY MPSIMOU U MIIOCKOCTHIO;

e  CBO0OJIHO ONIEPHPOBATH TOHATHAMH, CBSI3aHHBIMHA C MHOTOTPaHHUKAMU;

e CBOOOZHO pacmo3HaBaTh OCHOBHBIE BWJIBl MHOTOTPAaHHMKOB (IpU3Ma, NHPaMUIA,
IpSIMOYTOJIBHBIH Napajuienenumne, Kyo);

e iIaccHPUIUPOBATH MHOTOTPAaHHHUKH, BBIOMPAsi OCHOBAHUS JUTSI KIIaCCU(UKAIIHN;

e CcBOOOJIHO OTIEPUPOBATH MOHSATHSIMHU, CBI3aHHBIMHU C CEUEHHEM MHOTOTPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH NAapajUlCNIbHOE, IIEHTPATbHOE W OPTOTOHAIBHOE IPOEKTUpOBaHHE QUIYp Ha
TUIOCKOCTb, BBITTOJHSTH N300pakeHus pUryp Ha IIOCKOCTH;

® CTPOUTBH CEUCHUS MHOTOT'PAHHHKOB PA3IMYHBIMU METO/IaMH, BBIIOJHATH (BBIHOCHBIC) TIOCKHE
YepTeXH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BH] CBEPXY, COOKY, CHU3Y;

®  BBIUKCIIATH IJIOMIAJM OBEPXHOCTE MHOTOTPaHHHUKOB (ITPU3Ma, MUPaMU/Ia), TeOMETPUIECKUX
TeJI C IPUMEHEHHEM QopMyI;

e CBOOOJIHO ONEPHPOBAThH TOHITUSMH: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTb
CUMMETPUH, IEHTP, OCh U INIOCKOCTh CAMMETPHU (BUTYPHI;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MPOCTPAHCTBE;

e  BBIOJHATH JIHCTBUS HAJl BEKTOPaMH;

e pemarh 3aJadyd Ha JIOKAa3aTelIbCTBO MAaTEMaTHYECKHX OTHOIIEHHH ¢  HaXOXKJICHUE
TeOMETPUUECKUX BEJIMYHH, IPUMEHSSI U3BECTHBIE METO/IbI IPH PEILICHUN MaTEeMaTHYECKHX 3a/1a4
MIOBBIILICHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;

®  MPUMEHSTH MPOCTEHIINE MPOrPAMMHBIC CPEJICTBA H 3JIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
NIPY pElICHUH CTEPEOMETPHUYECCKHX 3a/1a4;



M3BIIEKaTh, MPEOOPa30BBIBATE M HHTEPIPETHPOBATH WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUUECKUX QUTYpax, MPEJCTABICHHYIO Ha YepTexax 1 PHCYHKaXx;

MPUMEHSATh TOJYYCHHBbIC 3HAHUS Ha MPAKTHKE: CPaBHUBATL M AHAIM3UPOBATH peaIbHBIC
CUTyallH, MPUMEHSATh H3YYCHHBIC IMOHSATUS B MPOLIECCE IMOMCKA PEIICHUS MaTeMaTUYECKU
chopMynmupoBaHHOW TPOOIEMBI, MOJEITHPOBATh PEATbHBIE CHUTYaIllMH Ha SI3BIKE T€OMETPHH,
WCCIIEIOBATh ITOCTPOCHHBIE MOJENH C MCIIOIh30BAHUEM T'€OMETPUUECKUX MOHITHHA U TEOpEM,
anmapara anreOppl, pematb MpakTHYeCKWe 3aJadd, CBSI3aHHBIE C  HAXOXKICHHEM
TEOMETPHUYECKUX BEIHYINH;

UMETh TPEJCTaBICHUsI 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUM KaK COCTaBHOW YacTH
(dbyHIaMEHTa Pa3BUTHSI TEXHOJIOT U,

K xonmy 11 kj1acca oOyyaromuiics Hay4uTCs:

CBOOOJHO OIIEpUPOBAaTh IOHATHAMH, CBA3aHHBIMH C LWJIMHIPUYECKOH, KOHMYECKOH H
chepruecKoi MOBEepXHOCTIMH, OOBSICHATH CITIOCOOBI TIOTYYECHHUS;

OTIepUPOBATh MOHATHUSAMH, CBA3aHHBIMU C TEJIAMU BPAILCHUS: LIWIMHAPOM, KOHYcOM, chepoil u
1apoM;

pacro3HaBaTh Teja BpalleHus (IWIMHIP, KOHYC, cdepa W Iap) U OOBSICHATH CIIOCOOBI
TIOJTYYeHUS TEN BPAICHHUST;

KJIacCU(HUIMPOBATh B3aUMHOE PACIIOJIOKEHHE Cephl U IIOCKOCTH;

BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHHMKOB W TeNl BpAleHHs, OOBEMBI U IUIOIIAAM
MOBEPXHOCTEH MHOTOTPAaHHMKOB U TN BpAILICHUS, T€OMETPUYECKUX Tel ¢ MPUMEHEHHUEM
dopmy;

CBOOOJHO ONEPHPOBaTh MOHSATHAMH, CBSI3aHHBIMH C KOMOWHAIMSIMUA TeJI BpallleHHS H
MHOTOI'PaHHUKOB: MHOTOTPaHHHK, BIMCAaHHBIN B cepy M ONUCaHHBIA OKOJIO cepsl, chepa,
BIIMCAaHHAsl B MHOTOI'PaHHUK WJIM TEJIO BPAILCHHUS;

BBIYHUCIISITH COOTHOLICHHS MEKAY TIIOMIASIMHA TIOBEPXHOCTEH 1 00BbEMaMU MOJOOHBIX TeEIT;
n300pakaTh m3ydaemble (DUTYpPBHI, BHITIOIHITH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX QUTYDP: BHJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHsI Tl BPAIICHUS;
W3BJIEKaTh, HMHTEPIPETHPOBATH W NPeoOpa3oBBIBATh WHGPOPMALUIO O NPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax 1 PUCYHKaXx;

CBOOOJTHO OTIEpPUPOBATH TIOHSITHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSATH OTEPALIUH HaJl BEKTOPAMHU;

3aJ1aBaThb INIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT;

pemarb reoMeTpHyYecKHe 3aJadd Ha BBIYMCICHHE YIJIOB MEXIY HPAMBIMH U IUIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSHUH OT TOYKHM 1O IUIOCKOCTH, B ILIE€JIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOPIMHATHOI'O METOJIA NIPH PELICHUHY;

CBOOOJTHO OIEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C JBH)KEHHEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JBWKCHHI;

BBITIOJTHATh W300pa)KCHUs MHOTOTPAHHMKOB ¥ TeJl BpAIlEHHs MPU TMapajuleIbHOM TepeHoce,
LEHTPAIBHON CHMMETPUH, 3€PKAIBHONW CHMMETPUH, IIPU IIOBOPOTE BOKPYT IIPSMOMH,
peoOpa3oBaHuUs MOI00MS;

CTPOUTH CEYEHUS] MHOTOIPAaHHMKOB W TN BPAIICHUS: CEUYEHHUs LUIMHIpa (MapajielibHO H
NEPICHIUKYISIPHO OCH), CEYEeHHUs] KoHyca (TapajuienbHble OCHOBAHHIO W MPOXOJSIINE UYepes3
BEPILMHY), CEUYEHU MIapa;

UCIIOJIB30BaTh METOJBbl IOCTPOCHHMS CEUYCHWH: METOX CJeJOB, METOJ BHYTPEHHEro
MPOCKTHPOBAHMUSI, METO]I TIEPEHOCA CEKYIIeH TNIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEP)KICHHUS;

NPUMEHATh  TreoMeTpudeckue  (akThl Ui PEHICHUS  CTEPEOMETPHUYECKHX  3aj1ad,
NPEANOJIATalOINX HECKOJIBKO IIaroB PELeHHUs, €CIIM yCIOBUS IPUMEHEHU 331aHbl B SIBHOH U
HesIBHOM (hopme;



peumaTts 3aJadd  Ha JO0Kas3aTCJIbCTBO MAaTEMaTUYCCKUX OTHOILICHUN | HaX0XICHUC
TCOMECTPHUYCCKHX BEIINYUH,

MNPpUMCHATL IPOrpaMMHBIC CPEACTBA W 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI IIpU
PCHICHUHN CTCPECOMCTPUUCCKUX 3a/1aY;

MNPUMCHATH IMOJYYCHHBLIC 3HAHUSA Ha MNPAKTUKE: CpaBHUBATL, AHAJIMU3UPOBATH W OLICHUBATH
PCAJIbHBIC CUTYyalluH, IPUMCHATH U3YUYCHHLIC IIOHATHUA, TCOPCMBI, CBOICTBA B Iponeccce MmorckKa
peuicHusA MaTCMAaTUYCCKU C(bOpMyJ'IHpOBaHHOﬁ HpO6J'IeMI)I, MOACIUPOBATH PCAJIbHBIC CUTYyalluU
Ha A3bIKC '€OMCTPUH, UCCIICAOBATH ITOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUCM I'COMETPUICCKUX
IOHATUH H TCOpEM, amrapara aﬂre6p51, peuiath IMPAKTUYCCKHUE 3adaydu, CBA3aHHBIC C
HaXO0XJICHUCM I'€COMCTPUICCKUX BCIIMYNH,

HUMETH IIPCACTABIICHUA 00 OCHOBHBIX JTamax pa3sBUTUA TCOMETPHU KakK COCTaBHOM HacTH

(hyHIaMeHTa pa3BUTHS TEXHOJIOTHMA

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
No HanMeHoBaHHe KoaunuecTBo yacoB
/' JyiekTpoHHBIE (UM (pPOBLIE)
" PAsEIon u TeM Bcer  KoutpoabH IIpakTnyec oOpa3oBaTesibHbIE pecypchl
n TporpaMmet 0 ble padoTbl KHe padoThbl
https://resh.edu.ru/subject/
1 Bsenenne B 21 1 17/10/
CTEPEOMETPHIO
Bzaumnoe https://resh.edu.ru/subject/
5 pacmoioxKeHne 5 1 17/10/
NPSMBIX B
MPOCTPAHCTBE
[MapannensHoCTh https://resh.edu.ru/subject/
3 HpﬂMBIX nu 5 8 17 {10!
IUIOCKOCTEN B
MPOCTPAHCTBE
Iepnienaukynsapu https://resh.edu.ru/subject/
4 OCThb HpSIMI:IX u o5 17 {10{
IJIOCKOCTEN B
MIPOCTPAHCTBE
https://resh.edu.ru/subject/
5 VYriasl u 16 1 17/10/
paccTosiHus
https://resh.edu.ru/subject
6 MHoOrorpaHHuKu 9 1 17 plO// [subject/
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https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/
7 Bexkrops! B 1 17/10/
MPOCTPAHCTBE
IToBTOpeHuUeE, https://resh.edu.ru/subject/
8 0006uenue u 6 17/10/
CHCTEMaTH3aLM
3HAHUHA
OBULIEE
KOJIMYECTBO
102 4
YACOB I10 0 0
ITPOIT'PAMME
11 KJIACC
No Haumenosan @ KouaudecTBo 4yacos
r[/- He pa3esioB JJieKTpoHHbIE (U (poBHIE)
u TeM Becer  Koutpoabn IIpakTHYecK  ofpazoBaTe/bHbIE pecypehbl
n NporpamMmel 0 ble padoThl He padoThbl
https://resh.edu.ru/subject/1
[ToBTOpEHUE,
0OoO1IEHNE U 7/
1 © 15 1
CHCTEMATH3aI] /
WA 3HAHUU
https://resh.edu.ru/subject/1
5 AHamuTHUYeCcK 15 1 7/11
ast FeOMETPUS
OGBEM https://resh.edu.ru/subject/1
3 MHOTOTPaHHHU 17 1 /11
Ka
https://resh.edu.ru/subject/1
T
4 - 24 1 2/11
BpaIHeHI/ISI
[nomaan https://resh.edu.ru/subject/1
5 HOBep')'(HOCTI/I 9 1 7/11
1 00BEMBI
KPYTJIBIX TEI
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IIoBTOpEHUE,
000011ICHHE U
CHCTeMaTH3aI]
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