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MNOACHUTEJIbBHASA 3ATIMCKA

I'eomerpust sBnsieTcs onHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpEeIHETo 00mero oopa3oBaHHUs, TaK



Kak oOecreynBacT BO3MOXKHOCTh M3YYEHHs JUCIMIUIMH €CTECTBEHHO-HAYYHOW HANpaBICHHOCTH U
MPEMETOB T'YMaHUTAPHOro IUKIA. [[OCKOIBKY JIOrMYECKOe MBIIUIeHUE, (HOpMHpYyeMOe NpU H3y4eHUU
O0YJarOIUMHUCS TOHSITHHHBIX OCHOB T'€OMETPHUH, NPH JIOKA3aTEIbCTBE TEOPEM M IOCTPOCHUH IIETIOYKU
JIOTHYECKUX YTBEP)KACHUH INPH DPEIICHHH T€OMETPUYECKHX 3aj]ad, yMEHHE BBIIBHTaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEJCTBEHHO HCIONB3YIOTCS MNpPU PEIIeHUM 337jad €CTECTBEHHO-HAYYHOrO LHUKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7a4.

HEJN U 3AJAYU U3YUYEHUSA YYEBHOI'O KYPCA

Llenp ocBOeHMsI mMporpaMmbl yuyeOHOro kypca «l'eomerpusi» Ha yriayOiEHHOM YpOBHE — pa3BUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydaromuxcs TMpU HW3YUYCHHH TEOMETPHUM, KaK COCTaBJISIONICH
npenMeTHON obnacTu «MartemaTika U HH(QOpMaTHKa» depe3 oOecrieueHrue BO3MOKHOCTH MPUOOPETCHUS U
UCIOJIb30BaHUsl Oojee TiyOOKMX T€OMETPHUYECKUX 3HAHMM M JIEHCTBUM, CeHU(PUUHBIX T'€OMETPUH, U
HEOOXOJUMBIX JJI YCHENIHOTO MPO(eCcCHOHATBLHOTO O0pa30BaHMsI, CBSI3aHHOTO C HCIONIH30BAaHHEM
MaTeMaTHKH.

[IpuoputeTHBIMH 3aJauaMU Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE, PACIIUPSIONIUMU H
YCHJIMBAIOIIUMHU Kypc 0a30BOT'0 YPOBHS, SIBIISIFOTCS:

paciuiupeHre MPEJICTaBICHUS O TEOMETPUM Kak YacTh MHUPOBOM KyIbTypbl H (HOpMHUpOBaHHE
OCO3HAHMS B3aMMOCBSI3H T€OMETPHUH C OKPY>KAIOITUM MUPOM;

dbopmMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEUIINX MaTeMaTHYECKUX
MOJICJISIX, IO3BOJSIIOIIMX OINKCHIBATH W M3y4yaThb pa3HbIe SBICHUS OKPYXAIOIIEr0 MHUpa, 3HAHUE
MOHSTUMHOTO armapara 1o pasneny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

q)OpMI/IpOBaHI/Ie YMCHUA BJIAACTh OCHOBHBIMU IOHATHAMH O IPOCTPAHCTBCHHBIX (bl/II‘yan n HuXx
OCHOBHBIMH CBOfICTBaMPI, 3HAHUC TCOPEM, (1)OpMy.]'I U YMCHHUC UX INPUMCHATH, YMCHHA J1OKa3bIBAThb
TCOPEMbI U HAXOJAUTb HCCTAHAAPTHBIC CITOCOOBI PCUICHUA 3a/1a4;

q)OpMPIpOBaHI/IC YMCHUS pacClio3HaBaTh HA YEPTCKAX, MOJACIIAX U B pCaAJIbHOM MHUPEC MHOI'OIrpaHHUKHA U
TCJa BpalllCHHUA, KOHCTPYUPOBATh T'COMCTPHUUCCKHUC MOACIIN

dbopMHUpOBaHWE TIOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHHUS MaTeMaTHYEeCKUX
Teopuil, popMHUpOBaHUE TOHUMAHUS POJIM AKCHOMATUKHU TIPU MIPOBECHUH PACCYXKICHUM;

dbopMuUpOBaHUE YMEHHS BJIAJE€Th METOJAMHU JIOKA3aTEIhCTB W QJITOPUTMOB PEIICHHS, YMEHUS UX
MIPUMEHSITh, IPOBOAUTD JI0KA3aTEIbHbBIE PACCYKICHUS B XOJIE PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4
C TPAaKTHYECKUM COJEpKaHueM, (HOPMUPOBAHHE MPEACTABICHUS O HEOOXOIMMOCTH JIOKa3aTelIbCTB MPH
00OCHOBaHUM MaTEeMAaTHYECKUX YTBEPKJACHUM W pOJIM AKCUOMAaTHKH B TIPOBEICHHUM JE€AYKTHBHBIX
paccyxJIeHU;

pPa3BUTHE U COBEPILIECHCTBOBAHNE MHTEIJICKTYAJIbHBIX M TBOPUECKUX CIOCOOHOCTEH O00ydaromuxcs,
[T03HABATEJIbHOM AaKTUBHOCTH, MCCIEI0BAaTEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K
H3YYECHHIO T€OMETPUU;

dbopmupoBanue (PyHKIHOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHONM T'€OMETPUHU: YMEHHS Paclo3HaBaTh
MPOSIBIICHUSI TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TPU U3YYECHUU JIPYrUX Y4YEOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJAEIUPOBAHUS pEAJbHBIX CUTYAllMi, HWCCIENOBAHUS ITOCTPOCHHBIX MOJEIIEH,
WHTEPIPETAINU OJYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU COZIEpKaTeIbHBIMUA JHHUSAMHA y4eOHoro kypca «['eomerpus» B 10-11 ximaccax
spisitores: «[IpsiMble U TIIOCKOCTH B MPOCTPaHCTBE», « MHOrorpanHukn», «Tena BpameHus», «BekTopsl u
KOOPJIMHATHI B IPOCTPAHCTBEY, «/IBMXKEHHS B TPOCTPAHCTBEY.



ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH  TOHATHAMU,
pEIIeBaHTHBIMH TE€OMETPUU Ha YriyonéHHoMm ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHTCS KO BCEM
CoJIep)KaTeNIbHBIM JIMHUAM Y4eOHOro Kypca, a (OpMHpPOBAHUE JIOTMUECKUX YMEHUM pacrpenesercs He
TOJNIBKO IO COJAEpKaTelIbHBIM JIMHUSAM, HO M 1o TrogaMm oOyudenus. Copaepkanue oOpa3zoBaHuS,
COOTBETCTBYIOIIIEE TPEAMETHBIM pe3ylnbTaTaM ocBoeHus DexepanbHON pabouelt  mpOrpaMMBl,
pacnpenenéHHbIM 0 ToJaM O00Yy4YeHUs, CTPYKTYpPUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
MPUHIMIIMATIFHEIM BOIpocaM oOydaromuecs oOpallainch HEOJAHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh
OBJIAJICHUE TE€OMETPUUECKUMHU TMOHATUSMU M HABBIKAMU MOCIEAOBATEIBHO W MOCTYNAaTEelbHO, C
COOJIIOJICHNEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAaHHMS BKJIOYaTh B OOIIYIO CHCTEMY
TeOMETPUYECKUX TMpEICTaBICHUN oOOydaroumxcs, pacmupsss W yriyonsas e€, oOpa3ys MpOuHbIe
MHO>XECTBEHHBIE CBSI3H.

[lepexon K M3YYEHUIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE MTO3BOJISET:

co3marte  ychmoBus Uil guddepeHnManuu  O0y4YeHHS,  I[MOCTPOCHHSI  WHIUBUIYAIbHBIX
o0pa3oBaTeIbHBIX TPOrpamMM, OOCCHEUYHUTHh YIAyOJEHHOE W3YyYEHHE TEOMETPHUH KaK COCTaBJISIOIICH
yueOHoro npeamera «MaTemMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K MPOAOHKEHUIO M3Yy4EHUS MAaTEMAaTHKU C YYETOM BbIOOpa Oymyreit
npocdeccuu, odecrneynBasi IPeeMCTBEHHOCTh MEXAY OOIIMM U TPodhecCHOHABHBIM 00Pa30BaHUEM.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha wn3yuenue ydeOHOro kypca «l'eomerpusi» Ha yriyonéHHoM ypoBHe oTBomutcs 204 gaca: B 10
kiacce — 102 gaca / 51 6sok (3 waca B Hepento), B 11 kimacce — 102 gaca / 51 610k (3 yaca B HEIEIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC
[IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHSTHS CTEpEeOMETpUH. Touka, TpsiMas, IUIOCKOCTh, MPOCTpaHCTBO. [loHsTHEe 00
AKCHOMAaTHYECKOM TTOCTPOEHUHU CTEPEOMETPHUH : AaKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3aumHOE pacnonokeHHe MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOUINECS, MapajljielIbHbE W
cKkpemuBaromuecss npsaMble. [Ipu3Haku ckpemuBaromuxcs nOpsMbIX. [lapamienbHOCTh HPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: NapajuIeJbHbIE NMPSAMBIE B IIPOCTPAHCTBE, MApaLIENbHOCTh TPEX NPSMBIX,
napayieIbHOCTh MPSAMON W TuIOocKocTH. [lapasuienbHoe W LEHTpalbHOE MPOEKTUPOBAHHE, M300paKeHHE
¢uryp. OCHOBHBIC CBOWMCTBA MapaJICALHOI'O MPOCKTUpOBaHM:A. M300pakeHne ¢GuUryp B IapauieIbHON
IIPOEKUUU. YIJIBI C COHAIPABJICHHBIMM CTOPOHAMHM, YIrOJd MEXAY IMpsSMBIMM B IIPOCTPAHCTBE.
[TapajienpHOCTh  IUIOCKOCTEH: NApAJUICNIbHBIE IIIOCKOCTH, CBOMCTBA IApaJUICIIBHBIX IUIOCKOCTEH.
[IpocTeifiine MpOCTPaHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpadap, MNapajuleNienuIesl, MOCTPOCHHE
CCUCHUM.

[TepneHUKyYISIPHOCT MPSAMON U TIJIOCKOCTH: TIEPIEHAUKYIISIPHBIE TIPSMBIE B TTPOCTPAHCTBE, MPSMbIE
napajuleJbHble U MepIeHANKYISIPHbIE K IUIOCKOCTH, MPHU3HAK MEPIEHAUKYISIPHOCTU MPSMOI U MJIOCKOCTH,
TeopeMa O MPAMON NEPHEHAUKYIAPHON MIOCKOoCcTU. OpTOroHanbHOE NMpoekTupoBanue. [lepnenaukymnsp u
HAaKJIOHHBIC: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE OT MPSMON 10 TIUIOCKOCTH, MPOCKIUS
¢burypsl Ha TMJIOCKOCTh. [lepneHIuKYISpPHOCTh IIJIOCKOCTEM: NpHU3HAK MEPHEHIUKYISIPHOCTH JBYX
mrockocren. Teopema o TpEX nmepneH IUKyIsIpax.

VYriael B POCTPAHCTBE: Yroid MEXIY MPSMOW M IUIOCKOCTBIO, JBYIPaHHBINA YroJjl, JUHEWHBIA yroi
JBYTpaHHOro yria. TpéxrpanHblii U MHOTOrpaHHble yriibl. CBOMCTBA MIIOCKUX YTJI0B MHOTOI'PAHHOIO yTiia.
CBoiicTBa TJIOCKUX W JIBYTPAHHBIX YIJIOB TPEXTPAaHHOrO yriia. TeopeMbl KOCHHYCOB U CHUHYCOB JIJIf
TPEXTPAHHOIO YyTJIa.



MHororpaHHMKH

Buapl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKka. l[Ipu3ma: n-yronmpHas mpu3Ma, MpsMas H
HAKJIOHHAas TMPU3MbI, OOKOBas W TMOJHas IMOBEPXHOCTh Npu3MbL [lapannenenumnen, mpsiMOYTONbHBIN
napajuiejenunes] u ero cporicrea. Kparuaiinme nytu Ha MOBEpXHOCTH MHOrorpaHHuka. Teopema Ditnepa.
[TpoctpanctBenHas teopema Iludaropa. [Mupammma: n-yronpHas nmupamuia, MpaBUIbHAS M yCCUEHHAS
nupamuel. CBoiicTBa péOep W OOKOBBIX TpaHEl MpaBWIBHON MUpaMuibl. [IpaBuiIbHBIE MHOTOTPAaHHUKH:
MpaBUjibHAs MpU3Ma M MPaBWIbHAS NHPAMUJA, NpPAaBUIbHAS TPEYrojbHas MUpaMUJa U MPaBUIbHBINA
TeTpa’p, Kyo. IIpencraBienne o npaBUIbHBIX MHOTOIPAaHHUKAX: OKTA3P, AOAEKAdIPp U UKOCAIP.

Breruncnenne 9SJIeMEHTOB MHOTOTPAaHHHMKOB: pEOpa, mauaroHanu, yriuel. [lmomaas OokoBoi
MOBEPXHOCTU W TIOJHOM TOBEPXHOCTH MPSIMOM MPHU3MBI, IUIONIA/lb OCHOBAaHUM, TeopemMa O OOKOBOM
MMOBEPXHOCTHU MPAMON mpu3Mbl. [1nommaas 60K0BOM MOBEPXHOCTH M TMTOBEPXHOCTH MPABUIIBHON IMHPAMU/IBI,
TeopeMa O IJIOIIAAN YCEUEHHOM TUPaMHU/IBI.

CuMMeTpus B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHU MPABUIIbHBIX MHOTOTpaHHUKOB. CUMMETpHS B
MIPaBUIILHOM MHOTOI'PaHHHMKE: CHMMETPUS MapajlieenuIea, CAMMETPHS TPaBUIIbHBIX MPU3M, CHMMETPHS
MPaBUJILHON TUPaMUJIbIL.

BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJIJIMHEAPHBIE, COHANPAaBIEHHBIE U IPOTUBOIOIOKHO HAIIPABJICHHBIE BEKTOpPBHl. PaBEHCTBO BEKTOPOB.
JIefcTBUSL ¢ BEKTOpaMU: CIO)KEHHE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBbKUX BEKTOPOB, YMHOXECHME
BeKTOpa Ha uucio. CBoiicTBa cioxeHHusl BeKTOopoB. CBolCTBa yMHOXKEHHUs BeKTopa Ha uucio. [loHsTue
KOMIUTaHapHbIe BEKTOphL. [Ipu3HaK KoMIUIaHapHOCTH TPEX BekTopoB. [IpaBuio mapamnenenumnena.
Teopema 0 pa3noXeHMM BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. lIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopnunatel BekTopa. CBsi3b MeXAYy KOOpAMHAaTaMH BEKTOpa H
KOOpJMHATaMHU TOYEK. YTOJI MeXay BekTopaMu. CKalspHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC
Tesa Bpanenus

[TonsiTusi: UUIAMHAPUYECKas MOBEPXHOCTh, KOHMYECKasl MOBEPXHOCTh, cpepuyeckas MOBEPXHOCTH,
oOpaszyromue moBepxHocTed. Tema BpalleHHs: IWIMHIP, KOHYC, YCEYEHHBIM KOHYC, cdepa, map.
B3aumnoe pacnonoxenue chepbl U IUIOCKOCTH, KacarelbHasl IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpallleHUs Ha TUIOCKOCTH. Pa3BépTka mumHapa u konyca. Cummetpus chepsl U mapa.

O06wém. OcHOBHBIE CBOICTBA 00BEMOB Tell. Teopema 006 00bEME TPSIMOYTOJIBHOTO TTapajijIeIeuIeaa
1 cieacTBUsA U3 He€. OOBEM NMPsAMOM M HAKJIOHHOM TPHU3MBI, IWIHH]IPA, THPaMKIbl B KoHyca. O0bEM mapa
1 IIapOBOT'0 CErMEHTA.

KombOunanuu ten BpalieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BMcanHasi B HUJIUHAP, OMMCAHHAS OKOJIO
uunuHapa. [lepeceuenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u cdepsl miockocteio. [lonsTue
MHOTOTPaHHHKA, OITMCAHHOTO OKOJIO c(hephl, Chepbl, BIUCAHHOW B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS.

[Tnommans MOBEpXHOCTH HUIIMHAPA, KOHYCa, omaab chepol u e€ yacteii. [logobue B mpocTpaHCcTBe.
OtHomierre 00BEMOB, IUIOMIAJICH MOBEpXHOCTEH MoMo0HBIX (uryp. IIpeoOpasoBanume momoous,
romMoreTHs. Pemenne 3aad Ha MI0CKOCTH C HCMOJIb30BAHUEM CTEPEOMETPHUECKIX METOIOB.

[TocTpoenue cedyeHHil MHOTOIPAHHUKOB W TEJI BpAICHUS: CEUYCHHS LIIMHIApaA (MapauiebHO U
MEPIEeHIUKYIIPHO OCH), CeUeHHUs KOHyca (MapajjieibHble OCHOBAHHUIO M MPOXOJAIINE Yepe3 BEpIIMHY),
CEUEHMs 1Iapa, METOJbl MOCTPOCHUS CEUEHUM: METOJ CJIEAO0B, METOJ BHYTPEHHEro MNPOEKTUPOBAHUS,
METO/1 IIEPEHOCa CEKYIEH MIOCKOCTH.



BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpanctse. Onepanuu HaJ BekTopamMu. BekTropHoe yMHOKeHUE BekTOopoB. CBolCTBa
BEKTOPHOI'0 yMHOeHMs. IIpsiMoyronbHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpa.
Paznoxenue BekTopa o 6asucy. KoopanHaTHO-BEKTOPHBIN METO/ IPU PELICHUH T€OMETPUUYECKUX 3a/1a4.

JBHKeHHsI B IPOCTPAHCTBE

JBmwxkenust mpoctpancTBa. OtoOpaxkeHus. JIBwkeHus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JNBUKEHNUW. Bupl ABMKEHMIT: apaJljiebHbI IEPEHOC, LEHTPaIbHAsi CHMMETPUSI, 3€pKajibHasi CUMMETpHS,
MOBOPOT BOKPYT mpsiMoil. [IpeoOpazoBanus nmogodus. [Ipsmas u chepa Ditnepa.

INTAHUPYEMBIE PE3YJIbTATbl OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPHSA»
(YI'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknaHcKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YJAIOIIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
pPOCCUICKOro OO0IIeCcTBa, MPEICTABICHUE O MAaTEMaTHYECKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IAYHBIX
CTPYKTYp, SBIEHUW, TPOIEAYp TPaXKIAHCKOro oOmecTBa (BBIOOPBI, ONPOCHI W JPYroe), YMEHHE
B3aMMOJICICTBOBATH C COLMATIbHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (PYHKUIUAMU U HA3HAYCHHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HWIACHTUYHOCTH, YBRKCHHS K MPOILIOMY |
HACTOSIIIIEMY POCCUMCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHWE K JOCTHKEHHUSM POCCUMCKUX
MaTeMaTUKOB M POCCHICKOW MaT€MaTUYECKON IIKOJIbI, WCHOJb30BAHHE 3THX JOCTHKEHHN B JPYrUX
HayKax, TEXHOJIOTHAX, Chepax SKOHOMHUKH,

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHME JYXOBHBIX IIEHHOCTEH pPOCCHMCKOro Hapojaa, cGhOPMHUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHHUS, 3TUYECKOrO IOBEJEHUS, CBS3aHHOI'O C MPAKTUYECKUM INPUMEHEHHEM JOCTHMIKEHUI HayKu U
JEATEIbHOCTBIO YUEHOTr 0, OCO3HAHUE JIMYHOTO BKJIA/1a B IOCTPOEHUE YCTONYMUBOr0 Oy yIIero;

4) 3cTeTHYeCKOe BOCTINTAHHUE:

OCTCTUYCCKOC OTHOIICHUEC K MHPY, BKIOYasd OCTCTUKY MAaTCMaTHUYCCKUX 33KOHOM€pHOCTeI71,
00BEKTOB, 3a/1a4, PEIICHUM, PacCyKIACHUH, BOCIIPUUMYMBOCTh K MAaTEMATHYECKMM ACIIEKTaM Pa3JIMYHBIX
BHU 0B UCKYCCTBA,

5) ¢pu3nyecKoe BOCIUTAHHE:

C(I)OpMI/IpOBaHHOCTB YMCHUA TMPUMCHATH MATCMATUYCCKUC 3HAHHA B HHTCPCCAX 3O0POBOI0 H
OezomacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (370pPOBOE ITHTaHHE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATHH W OTAbIXa, peryiaspHas (u3nyeckas aKTHBHOCTH), (PU3HUECKOE
COBCPIICHCTBOBAHMC ITPH 3aHATHAX CHOpTI/IBHO'OBIlOpOBI/ITCHLHOI‘/’I JACATCIIbHOCTBIO,

6) Tpy10BOE BOCTIHTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOIIOOUS, HMHTEpEC K pa3iIudHbIM cdepam
po(heCCUOHATIFHON JCSITETLHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON M €€ TPUIIOKCHUSIMH, YMCHHUE COBEPIIAThH
OCO3HAHHBINA BRIOOp OymyIei mpodeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TJIaHbI, TOTOBHOCTD
U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUH BCEH KHU3HHU,
TOTOBHOCTb K AKTUBHOMY YYAaCTHIO B PCIICHUHU ITPAKTHYCCKHUX 3aaa4 MaTeMaTUYeCKOU HaIIpaBJICHHOCTHU,

7) 3K0JI0rnYecKoe BOCIIMTAHNE:
Cq)OpMI/IpOBaHHOCTB YKOJIOTUYECKOU KYJIbTYpPbl, IOHUMAHUEC BJIUAHHUA COLHAJIBbHO-OKOHOMHYCCKUX
[POLIECCOB HA COCTOSHHME IIPUPOIHONM U COLMAIBLHOM CpeIbl, OCO3HAaHHE TIII00AIBHOrO Xapakrepa



9KOJIOTUYECKUX MPOoOJieM, OpHEeHTalus Ha NMPUMEHEHHEe MaTEeMaTUYECKUX 3HAHWM UIs pelieHus 3aaay B
00J1aCTH OKPY’KAIOIIECH CpeJbl, TUIAHUPOBAHHUE TMOCTYIKOB M OIIEHKH WX BO3MOXKHBIX ITOCICACTBUIN JIJIS
OKpPY’KaloIle Cpebl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOopMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
O0IIIECTBEHHOM MPaKTHUKH, TOHUMaHHEe MaTeMaTHUYeCKOW HAayKu Kak c(ephl YeloBEeUEeCKON AesITeIbHOCTH,
9TamoB €€ pa3BUTUS W 3HAYUMOCTU JUIS Pa3BUTHS IUBWIM3AIMH, OBJIAJICHUE S3BIKOM MATEMATUKH U
MaTeMaTUYeCKON KYJIbTYpOH KaK CPEICTBOM IMO3HAHHUS MHpPA, TOTOBHOCTb OCYIECTBIATH MPOEKTHYIO U
HCCIIEIOBATEIbCKYIO JeSITENIbHOCTD WHIUBUIYAIbHO u B rpymrme.

METAIIPEJMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/ibHbIE YHHBepPcaJIbHbIe YdeOHbIe AelicTBUS

Ba3oBbie JJjornyeckue JeHCTBUA:

BBISBJISITH M XapaKTepU30BaTh CYHIECTBEHHBIC MPHU3HAKA MATEeMATUYECKUX OOBEKTOB, MOHITHH,
OTHOIIIEHUH MEX]y MOHSATHSAMHU, (OPMYIUPOBATH OMPENEICHUS MMOHATHH, YCTAHABIUBATH CYIIECTBCHHBIN
MpHU3HAK KJIaCCU(PHUKAIIUU, OCHOBAHUS [T 0000IIEHUS U CPABHEHMSI, KPUTEPUU MTPOBOAMMOr0 aHAN3a;

BOCIIPUHUMATh,  (OPMYIUpPOBaTh H  NPEeOOpPa3OBBIBaTh  CYXKACHHS:  yTBEPAUTENbHBIE |
OTpHIIaTeIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC;

BBISBJISATh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IMPOTUBOpEYHS B (DaKTax, TaHHBIX,
HAOMIOJICHUSIX H  YTBEPXKIEHUSAX, TMpeasararb KpPUTEPUU Ui BBIABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYMI;

JIeNIaTh  BBIBOABI C  WCIONB30BAaHHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX ¥  WHIYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKITIOUEHUH M0 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIbHO JIOKA3aTebCTBA MATEeMATUYECKUX YTBEPKIEHUU (TMpsMble U OT
MIPOTUBHOTO), BBICTPAWBATh APTYMEHTAIUIO, MPHBOAWTH NPUMEPHl M KOHTPIPHMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXICHUS U BBHIBOJIBI;

BEIOMpaTh CHoco0 pemeHus ydeOHOW 3amauu (CpaBHUBAaTh HECKOIBKO BAapUAHTOB pEIICHUS,
BBIOMpaTh HaHOOJIee MOIXOAIIININ C YIETOM CaMOCTOSITEITLHO BBIJCIIEHHBIX KPUTCPHUERB).

Ba3oBbie nccienoBarejbCKHe JeHCTBHUA:

UCIIONB30BaTh BOMPOCHI KaK UCCIEIOBATEIBCKUI HHCTPYMEHT MO3HAHUS, (POPMYIHUPOBATH BOMPOCHI,
(buKcUpyOIe MPOTHBOPEUUE, MPOOJIEMY, YCTaHABIUBATh UCKOMOE U JIaHHOE, (POpMUPOBATh THUIIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3ULINIO, MHEHUE;

MPOBOJUTH CAMOCTOSATENILHO CIUTAHWPOBAHHBINA 3KCIIEPUMEHT, HCCIIEAOBAHUE I10 YCTAHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTH4eCKOro OOBbEKTa, SBICHHUS, IPOIECCa, BBIIBICHHIO 3aBUCHMOCTEH MEKIY
00bEKTaMH, SIBJICHUSMH, ITPOLIECCAMH,

CaMOCTOSITCIILHO  (OPMYJIUPOBAaTh OOOOIICHHWS ¥ BBIBOABI 110 pe3yjIbTaTaM IMPOBEIAEHHOIO
HAOJIOJICHUS, HCCIICAOBAHUS, OIICHMBATh JOCTOBEPHOCTh IIOJYUYEHHBIX pPE3yJIbTAaTOB, BBIBOAOB U
00001IeHNI;

[IPOTHO3MPOBATh BO3MOXKHOE PA3BHTHE IPOIECCa, a TAKKE BBIIBUIATh IMPEAMOIOKEHHS O €ro
PasBUTHH B HOBBIX YCIIOBHSX.

PatGora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HH(GOPMAIIMHU, NaHHBIX, HEOOXOIMMBIX Ui OTBETa Ha BOMPOC U I PEIICHUs
3ajauu;

BbIOMpaTh MHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATh, CHCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH MHPOPMALIUIO PA3TMYHBIX BUJIOB U (POPM IpeICTaBICHHUS;

CTPYKTYpUpOBaTh HWH(MOPMALIUIO, TPEACTABIATh €€ B pa3iuuHbIX (opMax, HLIIOCTPUPOBATH
rpaduyecky;



OLIEHMBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSITEIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.
KoMMyHuUKaTHBHBbIE YyHUBePCAIbHbIE YUeOHbIe 1eiicTBHSI

OO0menne:

BOCIIPpMHUMATh H dl)OpMYJ'II/IpOBaTI) CYXXKACHHA B COOTBCTCTBHU C YCIOBUAMHU M LCIIAMU O6III€HI/I$I,
SICHO, TOYHO, IPaMOTHO BBIpAKaTh CBOK TOUYKY 3PEHHS B YCTHBIX M IHUCHMEHHBIX TEKCTax, IaBaTh
IIOSICHEHUS 110 X0y PEIICHUS 3a1a4l, KOMMEHTUPOBATh IIOJyYCHHBIN PE3YJIbTAT;

B XO0z€e OOCYXIEHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMBI, IPOOIEMBI, perraeMoii
3aJa4d, BBICKAa3bIBAaTh HJEH, HAICICHHBIC Ha IIOMCK PpEIIEHHS, COMOCTaBIATh CBOHM CYXKICHHS C
CYXICHUSIMH JIPYTrUX YYACTHHKOB JAMAIOra, OOHAPYKUBATh PAa3JIMYUE U CXOJCTBO MO3MIIMMA, B KOPPEKTHOM
(dhopme GpopMyIHPOBATH PA3HOIIIACHS, CBOM BO3PAXKCHHS;

OPEICTaBIATh  PE3yJabTaThl  pEIICHWS  3aJaud, OKCICPUMEHTa, KCCICIOBAHMS, IPOCKTA,
CaMOCTOSATEIbLHO BHIOMpaTh (GopMaT BBICTYIUICHHS ¢ Yy4ETOM 3aga4 MPe3CHTAllMH U OCOOEHHOCTEH
ayIUTOPHH.

PeryasiTuBHbBIE YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranuszauus:

COCTaBJISIThH IUIaH, AJITCOPUTM PEIIECHHUS 3aJlay, BBIOUPATh CIOCOO PEIICHUS C YYETOM HMEIOLIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOI UH(OpMALIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMH II03HABATENbHOM pe(PIEeKCUM KaK OCO3HAHHUS COBEpLIAeMbIX [EHCTBUH U
MBICIIUTENIBHBIX MPOLIECCOB, MX PE3yJIbTaTOB, BIAJETh CIOCOOAMHU CAMOIPOBEPKH, CaMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelIeHs] MaTeMaTHYeCKON 3a/1auH;

MIPEABUICTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUU 3aJa4d, BHOCUTh KOPPEKTUBBI B
JeSITEIbHOCTh HA OCHOBE HOBBIX 0OCTOSITENBCTB, JAHHbBIX, HAHJACHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEN;

OLIEHMBATh COOTBETCTBUE PE3y/bTaTa LIEIH U YCIOBUSAM, OOBSICHATh MPUYMUHBI TOCTHXKEHUS WIN He
TOCTHXKEHHSI Pe3yIbTaTOB JESITEIbHOCTH, HAXOIUTh OIINOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas1 AeATECJIbHOCTDb:

MMOHUMATh W UCIOJIh30BaTh MPEHUMYIIECTBA KOMAaHIHOW W WHAWNBUAYAILHON pabOTHl MPU pEHICHUH
YUeOHBIX 3aja4y, MPUHUMATh IeJIb COBMECTHOH JEATEIIbHOCTH, MJIAHUPOBATh OPTaHW3AIMI0 COBMECTHOU
paboThl, pachpenensTh BUIAbI padOT, IAOrOBAPUBATHCSA, OOCYKIATh MPOIECC M pe3yiabTaT padoThl,
0000111aTE MHEHHS HECKOIBKUX JIFONIEN;

y4acTBOBaTh B IPYIIOBBIX GopMax paboThl (00CYk)IeHHs, 0OOMEH MHEHHI, «MO3TOBBIC IITYPMBI» U
WHBIC), BBITIOIHSITH CBOIO YacTh PA0OTHI U KOOPIUHUPOBATH CBOM JICUCTBHUS C IPYTUMH YWICHAMH KOMAaH]IbI,
OIIEHMBATh KAYECTBO CBOET'O BKJIA/Ia B OOIIHIA MPOIYKT MO KPUTEPHUSM, CHOPMYIIMPOBAaHHBIM y4acTHUKAMHU
B3aMMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kjaacca o0ydaronuiicss HAyduTCs:

° CB06OIIHO OIICPUPOBATH OCHOBHBIMU IMOHATHAMU CTCPCOMCTPUH ITPU PCIHICHUH 3a1a4 U IPOBCACHUHN
MaATEMATHYCCKHUX paCCYX(HCHHﬁ;

. MPHUMCHATH AKCUOMBI CTCPECOMCTPHUU U CIICACTBUA U3 HUX IIPU PCIICHHUU I'COMETPUUCCKUX 3aaaY;

. KJ'IaCCI/I(I)I/II_[I/IpOBaTB B3aMMHOC PAacCIIOJIOKCHUEC IIPSAMBIX B IMPOCTPAHCTBE, IUNIOCKOCTEH B

MIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;



. CBOOOJJHO OIEPUPOBATH MOHATUSAMM, CBA3AHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXIY NPSIMbIMHU B
IIPOCTPAHCTBE, MEXAY MPSAMOM U IUNIOCKOCTBIO;

. CBOOOJIHO OIIEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C MHOT'OT'pPaHHHKaMU;

. CBOOO/IHO PAcIo3HaBaTh OCHOBHBIC BH/Bl MHOTOTPAaHHHUKOB (IIPHU3Ma, MUPaMH/A, TPSIMOYTOIbHBINA
napajuiesenumnes, kyo);

. KJIaccu(UIIMPOBATH MHOT'OIPAaHHHUKH, BEIOMpPasi OCHOBAHUS IS KJlacCU(pUKaLuy;

. CBOOO/IHO OIIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C CEY€HHEM MHOTOTPaHHUKOB TNTIOCKOCTBIO;

. BBITTOJTHATH MApaJIeNIbHOE, IEHTPAIbHOE W OPTOTOHAIIBHOE IPOSKTHPOBaHNE (DUTYpP HA IIOCKOCTD,
BBINOJIHATH U300paXKeHUs! GUTyp HA IIOCKOCTH;

. CTPOMTH CEYCHHS MHOTOTPAaHHHMKOB PA3IMYHBIMH METOJAMH, BBIIONHATH (BBIHOCHBIC) IUIOCKHE
YEePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

. BBIUUCIIATH IUIOUIA N TIOBEPXHOCTEH MHOT'OI'PaHHHUKOB (TIpU3Ma, MUPaMUIa), FTEOMETPUUECKUX TEJ C
npUMeHeHHeM GopMyT;

. CBOOOJJHO OIEPHPOBATH TOHSATHUSMHU: CHUMMETPHs B IPOCTPAHCTBE, IEHTP, OCh W IIJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIOCKOCTh CHMMETPUHU (PUTYPBI;

. CBOOOHO ONEpUpOBAaTh MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHATaM B
MIPOCTPAHCTBE;

. BBINOJIHATH I€HCTBUS HaJ/l BEKTOpaMH;

. pemare 3aJa4 Ha J0Ka3aTelbCTBO MaTeMAaTHYECKUX OTHOIICHUH M HAaXOXICHHE T€OMETPHYECKUX

BEJIMYMH, IPUMEHSISI U3BECTHBIE METO/IbI PU PEILIEHUH MaTeMaTHUYECKUX 3aJ1ay MMOBBIIIEHHOTO U BBICOKOTO
YPOBHS CIIOKHOCTH;

. MIPUMEHATH TPOCTEUIINE MPOTPAaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI
IIPY pELICHUH CTEPEOMETPHUUECKUX 3a]1a4;

. U3BJIEKaTh, IpPeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, mpeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

. IIPUMEHSTH NOJIyYEHHbIE 3HAHUS Ha IIPAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATH PEallbHbIE CUTYALIUH,
NPUMEHSATh W3YYEHHBIC IOHATHS B IPOLIECCE MOMCKA PEHICHHUs MaTeMaTHYecKH CQOpMYIMPOBAHHOU
po0OJIeMbl, MOJICTUPOBATh peajbHbIe CUTYAIIH Ha A3bIKE T€OMETPUH, UCCIIEIOBATh TOCTPOCHHBIE MOJICIH
C HCIIOJIb30BaHUEM TIE€OMETPUYECKUX TMOHATUN M TeopeM, ammapara anreOpbl, pemarb NPaKTHYeCKHe
3aJ1a4i, CBSI3aHHBIE C HAXOKACHUEM I'€OMETPUUECKUX BEJINYUH;

. UMETh TMpeACTaBleHUsT OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOW dYacTu
¢byHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.

K xonmy 11 kjacca oOydaronuiicss HayduTCs:

. CBOOOJIHO OIEPHPOBATH MOHSATUSMU, CBI3aHHBIMU C IUTUHAPUIECKON, KOHMUECKOH 1 chepraeckoit
MMOBEPXHOCTSAMHU, OOBSICHITH CITOCOOBI MMOTYUCHHUS;

. OIEpPUPOBATh TMOHATHSAMH, CBA3AHHBIMU C TeJlaMU BpALICHUS: LWIMHAPOM, KOHYCOM, cepoil u
1apom;

. pacrio3HaBarth Teja BpaieHus (IHIUHAP, KOHYC, cepa U map) u 00BSICHATh CIIOCOOBI MOTYyUSHHSI
TEJ BpaIlCHHUS,

. KIIaCCH(PUITMPOBATH B3aUMHOE PACIIONOXKEHUE cPephl U MITOCKOCTH;

. BBIUUCIIATh BEIUYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHs, OOBEMBI M IUIOMIAIN

MMOBEPXHOCTEH MHOTOI'PAaHHUKOB U TEJ BPAIIICHHU S, TCOMETPUICCKIX TEII C IPUMEHEHUEM (POPMYIT;

. CBOOOJIHO OIEPUPOBaTh TMOHATHUSMHU, CBS3aHHBIMH C KOMOWHALIMSMH TeJl BpallleHUs U
MHOTOTPaHHUKOB: MHOTOT'PaHHUK, BIUCAHHBIN B chepy U OMUCAHHBIA OKOJIO cdepsl, chepa, BIUCAHHAS B
MHOT'OI'PAHHUK WJIU TEJIO BPAIllCHHUS;

. BBIYHCIISITH COOTHOIICHUS MEX/1y TUIOIMIASIMU TIOBEPXHOCTEH U 00BEMaMH MOJOOHBIX TET;



. n300paxarb u3y4yaemble (UTYpHl, BBIIONHATH (BBIHOCHBIE) IUIOCKHE YEPTE)KH U3 PUCYHKOB
MPOCTBIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUS TEJ BPALLCHUS;

. U3BJICKaTh, MHTEPIPETUPOBATh M MPEoOpPa30oBBIBATH HHGPOPMAIUIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX (purypax, mpeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

. CBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHSTH ONEpalliy HaJl BEKTOPAMH;

. 3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

. pelarts reoMEeTpUYEcKHe 3aJauyd Ha BBIUMCICHHE YIJIOB MEXIY HIPSIMBIMH U IUIOCKOCTSIMH,

BBIYMCIICHUE PACCTOSHUN OT TOYKM [0 IIJIOCKOCTH, B LIEJIOM, Ha IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/1a NIPU PEIIECHUH;

. CcBOOO/IHO ONEPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C JIBUYKEHHUEM B IPOCTPAHCTBE, 3HaTh CBOMCTBA
JIBMKCHHH;

. BBIMOJIHATh M300paKE€HWsI MHOTOTPAHHUKOB W TeJI BpAIIEHUS MpU MapajuleIbHOM IEepeHoce,
LEHTPAJIbHOW CHUMMETPHH, 3€pKaJIbHON CUMMETpPUU, NPHU IOBOPOTE BOKPYr MpPsIMOW, MpeoOpa3oBaHMs
oI00us;

. CTPOUTh CEUYEHHUS MHOTOIPAaHHMKOB M TE€Jl BpallleHUs: CEYEeHUs LWIuHApa (HapajyielbHO U
MEPIEeHIUKYIIPHO OCH), CEUEHHUsl KOHYca (MapajjiebHble OCHOBAHHUIO M MPOXOJSIINE YEepe3 BEPIIMHY),
CEYCHHUS 111apa;

. HCIOJIBb30BaTh METObI TIOCTPOCHHUS CEYCHHUI: METOJ CIIEI0B, METO BHYTPEHHETO IPOEKTUPOBAHMSI,
METOJ1 ITIEpEHOCca CEKYIEH INTIOCKOCTH;

. JIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKIACHUS;

. IPUMEHATh T€OMETpUUeCKHe (aKThl JUIsl PEHIEHUs CTEPEOMETPHUUECKUX 33a7ay, MPEeAroaraonmx
HECKOJIbKO I1aroB pelIeHMs], €CIIU YCIIOBUS IPUMEHEHNUS 33a]]aHbl B IBHOI U HEABHOM (opMe;

° pemaTh 3ala4i Ha N0Ka3aTCIIbCTBO MATCMATHYCCKUX OTHOIIICHUI U HaXOKACHHUEC I'COMCTPUICCKUX
BCJIIMYNH,
o MNPHUMCHATH IMPOrpaMMHBIC CPCACTBA U BJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTECMBI IPU PCHICHUU

CTEpPEOMETPUYECKHUX 3a/1a4;

. MIPUMEHSITH MOJIyYE€HHbIC 3HAHUSI HAa TPaKTUKE: CPABHUBATH, AHATTU3UPOBATDH U OLIEHUBAThH PeabHbIC
CUTYyallUM, TPUMEHSATh W3Y4YCHHBIC TIOHATHS, TEOPEMbl, CBOWCTBAa B TIpOIleCCEe TOHWCKA peHICHUS
MaTeMaTHueckd cQOopMyITUpPOBAaHHOW MPOOIEMBbI, MOJEIUPOBATh peaJbHbIE CUTyalldd Ha S3bIKEe
reOMEeTPUHU, UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIOIb30BAHUEM I'€OMETPUUECKUX MOHITHH U TEOpeEM,
amnmapara anreOpsl, perarh NPaKTUYECKUE 3a/1a4i, CBA3aHHBIC C HAXO0XK/IEHUEM I€OMETPUUECKUX BEJINYUH;
. UMETh TPEACTAaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOM YacTH
¢dbyHIaMeHTa pa3BUTUS TEXHOIOTHl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

‘Ng | HaumeHnoBanmue BocnurarejbHbIe KosmnuecTBo ‘ DJIeKpOHHbIE




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHHUKA

1. Aranacsa JI.C. I'eomerpusi: yaeObnuk st 10 — 11 kimaccoB obmieodpazoBarenbHbix yupexaenuit./ JI.C.
Aranacsan, B.®. byry3os, C.b. Kagomues u ap. — M., IIpocsenienue, 2005.
2. Anemna T.H. O6yyarorue u mpoBepouHblie 3aaanus mo reomerpuu. 10 — 11 k1. kK yaeOHUKY

Aranacsaa JI.C. u np./ T.H. Anemmna. — M., Uatemnekt- Llentp, 1998.

METOIUYECKHWUE MATEPUAJIBI JJIs1 YUUTEJISA

1. Aranacsa JI.C. I'eomerpusi: yuebnuk as 10 — 11 kmaccoB obureodpazoBarenbHbix yupexxaenuit./ JI.C.
Artanacsz, B.®. byry3os, C.b. Kagomues u ap. — M., [Ipocsemenue, 2005.

2. [loypounslie pa3pabotku no reomerpun 10 xi. / Coct. B.A. Sposenko. — M., BAKO, 2007.

3. 3uB b.I'. lunaktuyeckue marepuainsl no reomerpun i 10 kinacca. / 3uB b.I'. — M., [IpocBemienue,

2001.
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