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MNOACHUTEJIBHAS 3AIINCKA
Pa6ouas mporpamma 1mo reoMeTpun Ha YpOBHE CPEIHEr0 00IIero o0pa3oBaHUs
cocTaByicHa Ha ocHOBe TpeOoBaHUi K pe3ynbTaTaM OCBOSHHUS 00pa30BaTEIIbHON
IPOrpaMMBbI CpeHETo 0011ero oOpa3oBaHusl, MpeacTaBieHHbIX B DenepansHoM
rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHJAPTE CPeaHEro o01ero 0opa3oBaHus 1
®denepanpHO paboueli mporpamme o y4eOHOMY MpeMeTy «Anredpa u Havyalia
MaTEMaTUYECKOT0 aHAIN3a», a TAK)KE Ha OCHOBE XapaKTEPUCTUKH TITAHUPYEMBIX
PE3yNIbTATOB IyXOBHO-HPABCTBEHHOI'O Pa3BUTHSI, BOCIIUTAHUS U COIMATN3ALIUN
oOyuaromuxcsi, MpeICTaBIeHHON B defepanbHON paboueit mporpaMMe BOCIIUTAHUS
u B [Iporpamme Bocimranus MOY «Anekceeckass COLLy.
HEJIA U3YYEHUA YYEBHOI'O KYPCA
BaxkHocTh yueOHOTro Kypca reOMEeTpUU Ha YPOBHE CPEHEr0 O0IIEro 00pa3zoBaHus
00yCIIOBJIEHA TPAKTUUECKON 3HAUYMMOCTBIO0 METANPEIMETHBIX U IPEIMETHBIX
pe3yJIbTaTOB 00YUYEHHsI TEOMETPUU B HANIPABICHUH JJUYHOCTHOTO PA3BUTHUS
oOyuaromuxcs, GopMupoBaHusl (PyHKIIMOHAIBHON MaTeMaTH4ecKOW IpaMOTHOCTH,
M3Yy4YEeHUs APYTUX y4eOHbIX TUCHUIUIMH. PazBuTre y oOy4aronuxcsi NpaBHUIIbHBIX
MPEACTABICHUI O CYIIIHOCTH U MPOUCXOKICHUU T€OMETPUUECKUX a0CTpaKILIHid,
COOTHOIIIEHUH PEATBbHOTO U UI€ATIbHOTO, XapaKTepe OTPAXKEHUSI MaTEMATUYECKOM
HAyKOH SIBIEHUH U MPOLECCOB PEAIbHOIO MUPA, MECTE T€OMETPUM B CUCTEME HAYK U
POJIM MAaTEMAaTUYECKOT0 MOJEIMPOBAHNS B HAYyYHOM IMO3HAHUU U B MPAKTUKE
CHocoOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUSI YUALLIUXCSI, & TAKKE
KauyeCTB MBILUICHUS, HECOOXOAUMBIX JUUIsl aJIJalTAllii B COBPEMEHHOM OOIIIECTBE.
['eomeTpus siBIAE€TCS OAHUM M3 0A30BBIX IPEAMETOB HA YPOBHE CPEHETO OOILErO
0o0pa3oBaHMsl, TaK KaKk 00eCIeYrBAET BO3MOKHOCTh U3yUEHHUS KaK JUCIUIIINH
€CTECTBEHHO-HAYYHOU HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.
Jlornueckoe MellieHue, GOpMUPYEMOE MPU U3YUEHUH 00yUYarOIMMUCS
MOHATUHHBIX OCHOB F'€OMETPHUH U ITIOCTPOECHUHN LETTOYKH JIOTHYECKUX YTBEPKIACHUI B
XO/JI€ PELICHHs] TEOMETPUUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh U ONPOBEPIaTh TMIIOTE3bI
HEIOCPEICTBEHHO UCITOJIb3YIOTCS ITPU PEIIEHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
L[MKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.
YMeHre OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JIacTsAX EeATEeNIbHOCTH YenoBeka. OpueHTalus 4eloBeKka BO BpEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHUE €0 COIMAILHOTO OBbITHS, (hopma
OTPAXKEHUS OKPY’KAIOILETr0 MUPA, YCIOBUE YCIEIIHOIO MO3HAHMS U AKTUBHOTO
npeobpa3oBaHus AeicTBUTENbHOCTH. ONIepUpOBaHNE TPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEeIMHSET pa3Hble BUAbI yYCOHON U TPYIOBOM NEATEIbHOCTH, SBISETCS



OJIHUM U3 MPOo(HeCCUOHATBHO BAXKHBIX KAYECTB, IOATOMY aKTyajbHa 3a/iaya
dbopMupoBaHus y 00yYarOIIMXCS MPOCTPAHCTBEHHOT'O MBIIIICHUS KakK
Pa3HOBUIHOCTH OOPa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJTOTOBKE K MPAKTUUYECKON AESTEIbHOCTH M0 MHOTUM HaIPaBIICHHUSM.

Lenb ocBOeHMsI TporpaMMbl yaeOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHus — 001e00pa3oBaTeIbHOE U OOMIEKYIBTYPHOE Pa3BUTHE O0YIAFOIITIXCSI
yepe3 obecreyeHrne BO3MOXKHOCTH PUOOPETEHHS U UCIIOJIb30BAHMS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUHN U IEUCTBUH, CIEIUPUIHBIX T€OMETPHH,
BO3MOXHOCTH YCIIEITHOTO MPOAOJIKEHUSI 00pa30BaHUsI 11O CIIEUATIBLHOCTSIM, HE
CBSI3aHHBIM C NMPUKIIAHBIM HCIIOIb30BAHUEM I'€OMETPHH.

[IporpamMma o reomMeTpun Ha 6a30BOM ypOBHE MpeAHa3HAUCHA I 00YJIArOIINXCS
CpeaHEeH MIKOJIbI, HE NCIBITHIBABIINX 3HAYUTENHBIX 3aTPYIHCHHUI HA yPOBHE
OCHOBHOTO 00111eT0 00pazoBanus. Takum oOpa3zoM, 0Oyuaromrecss Ha 6a30BoM
YpOBHE JIOJKHBI OCBOUTH O0OIIIME MAaTEMAaTHIECKUE YMEHUS, CBSI3aHHBIE CO
CHEeU(PUKON reOMETpUN U HeOOXOIUMBIE JUIsl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpowme 3Toro, oHM UMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPUIO OoJiee TIy00KO, eCiu
B JaJIbHEHIIIEM BOZHUKHET HEOOXOIMMOCTh B FTEOMETPUUECKHUX 3HAHUSX B
po(heCCUOHATILHON S TENIbHOCTH.

JlocTHkeHrEe eI OCBOECHHUSI POTPaMMBbI 00ECIIEYMBAETCS PEILICHHEM
COOTBETCTBYIOIIMX 3a/1a4. [[puopuTeTHRIMU 3ajauaMi OCBOCHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

*  (dopMUpOBaHHE MTPEICTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYpbI U
OCO3HaHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

*  (opMupoBaHME MTPEICTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAIICHUsI KaK O
BOKHEUIITNX MATEMAaTHUYECKUX MOJIENSIX, TTO3BOJISIONIUX OMUCHIBATh U U3YyYaTh
pa3HbIC SABJICHUS OKPYXKAIOIIETO MUPA;

*  (opMupoBaHHE YMEHHsI pacliO3HABaTh HA YepTexkax, MOJEISIX U B peaJbHOM
MHUpE MHOTOTPAaHHUKH U TeJla BPAICHUS;

*  OBJIaJICHHE METOJAMHU PEILECHUS 3a]]a4 Ha TIOCTPOEHUS Ha U300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

*  (opMupOBaHHE YMEHHS ONIEPUPOBATH OCHOBHBIMU MOHATUSMU O
MHOTOTPAHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMH;

*  OBJIaJICHHE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 337a4; (opMHUpOBaHHE
YMEHHUSI IPOBOJUTH HECTIOKHBIC TOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PEIICHUS
CTepEOMETPUUECKHUX 33/1a4 U 33]1a4 C MTPAKTUUIECKUM CO/ICPKAHUEM;



*  pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEHN 00ydaronmxcs,
M03HABATENILHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KPUTHUHOCTH
MBIIILJICHUS;

*  (¢opmupoBaHue (PyHKIMOHATBEHON IPaMOTHOCTH, PEICBAHTHON Tr€OMETPHUU:
YMEHHE pacro3HaBaTh MPOSIBICHUS FT€OMETPHUUECKUX TTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEMN B pEAJIbHBIX KU3HEHHBIX CUTYALUSAX U IIPU U3YYEHHUH IPYTUX
y4eOHBIX TPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMyIHpOBATh UX HA SI3bIKE TEOMETPUU U CO3J]aBATh FT€OMETPUUYECKUE MOJIEIH,
IPUMEHSTH OCBOCHHBI T€OMETPUYECKUI alnapaT JJis PeIIeHUs MPaKTUKO-
OpUEHTHUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE
pE3YNbTATHI.

OTnMYUTENBEHON 0COOEHHOCTBIO POIPAMMBI SIBJIIETCS BKIIOUEHUE B KypPC
CTEPEOMETPUH B HaYaJle €ro U3y4YeHus 3a/1ay, pelIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUS, U ONPEIEIEHHBIM 00pa30M OpraHU30BaHHas paboTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO ¥ MPOCTPAHCTBEHHOTI'O MBILIUICHHUS,
CTUMYJINPYET NNPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBHPYET K TAJIbHEHIIEMY
U3YYECHUIO IIPEMETA.

[Ipennourenue oTaaéres HArIAIHO-KOHCTPYKTUBHOMY METO/Y OOy4Y€HUs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOE OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MIPAKTUYECKON AEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEICTABICHUN Y
YYAIIUXCS B KypCe CTEPEOMETPUM MPOBOAMUTCS 3a CUET pELICHUS 3a]1a4 Ha CO3/1aHUe
IPOCTPaHCTBEHHBIX 0OPA30B U 33]1a4 Ha ONIEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue o6pa3a IPOBOJUTCS C OMOPON HA HATJISTHOCTh, a
OIepupoOBaHUE 00PAa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISIIHOCTH, MBICIIEHHOTO
U3MEHEHMS €r0 UCXOJHOTO COJIEPKAHUS.

OcHOBHBIE cojiepKaTenbHble TUHUM Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TIIOCKOCTH B MIPOCTPAHCTBEY, « Tena BpalieHus»,
«BeKTopsl 1 KOOPIMHATHI B IPOCTPAHCTBEY. DOPMHUPOBAHUE JTOTUYECKUX YMEHHM
pacnpezienseTcss He TOJIbKO M0 COAepKaTeIbHbIM JIMHUSAM, HO U 110 TOAaM 00y4EeHHUSI
Ha YpPOBHE CPEIHETO O0IIero 00pa3oBaHMsI.

Copepxxannie 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yIbTaTaM OCBOCHUS
paboyeii mporpaMMsbl, pacpeeIEHHBIM 110 T01aM 00y4eHHUs, CTPYKTYPHUPOBAHO
TakKUM 00pa3oM, 4TOObI OBJIAJICHUE TEOMETPUUECKUMU MOHATUSIMU U HABBIKAMU
OCYUIECTBJISIIOCH MOCIIEI0BATENBHO U MOCTYNATENbHO, C COOMIOACHUEM TPUHITUIA
PEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIFOUAJIUCH B OOIYIO CUCTEMY
reOMETPUUYECKUX MPEACTABICHUIN 00yUaloUXCs, pacupsist U yriyounss e€, oopa3ys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3ydenue reomeTpun oTBoauTCs 2 yaca B Hejeno B 10 kiacce u 1 yac B HeAEI0
B 11 Kyacce, Bcero 3a fiBa roga o0ydenus - 102 y4eOHbIX yaca.

COIAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE IOHATHS cTepeomMeTpuu. Touka, npsimMas, INIOCKOCTh, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM MMOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anmHo€e pacnosioKeHue npsIMbIX B TPOCTPAHCTBE: MEPECEKAIOIINECS,
MapaJUICIbHBIE U CKPEIIMBAIOIINECS TIpAMBIE. [[apaienbHOCTh PSAMBIX U
IJTOCKOCTEW B TPOCTPAHCTBE: MAPAIUICIIBHBIE TPSIMBIE B TPOCTPAHCTBE;
[apaJIEIBbHOCTD TPEX NPSAMBIX; IAPAILICIIBHOCTD MPSIMOM U INIOCKOCTHU. YTJIbI C
COHAIIPABJICHHBIMU CTOPOHAMM; YTOJI MEXKAY IPSIMBIMU B IIPOCTPAHCTBE.
[TapauienbHOCTD IUIOCKOCTEN: NTapajljleibHbIE INIOCKOCTH; CBOMCTBA MAPAJUICIIBHBIX
riockoctei. [Ipocreiiiive mpocTpaHCTBEHHbBIE (GUTYPHI HA IJIOCKOCTH: TETPadp,
KyO, mapajuiesienuIie];; HOCTPOEHUE CEUCHHI.

[TepnieHAUKYASIPHOCTD NPSIMOW U TJIOCKOCTH: IEPIICHAUKYJIISIPHBIEC MIPSIMBIC B
MPOCTPAHCTBE, MPSIMBIE MAPAIUICIBHBIE U IEPIICHANKYJISIPHBIE K IUNIOCKOCTH,
IIPU3HAK NEPIEHAUKYIIPHOCTH IIPSMOU U IIJIOCKOCTH, TEOPEMA O TIPSIMOU
MEPIIEHANKYJIAPHOUN MIIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKAY NPSIMOU U
IJIOCKOCTBIO; JBYTPAHHBINA YIOJ1, INHEMHBIA YIOJI IByTPAHHOIO yIJIa.
IlepnieHAUKYISP M HAKIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSHUE OT
MPSIMOM IO TUIOCKOCTH, TPOEKIUS PUTYPHI HA TIIOCKOCTh. [leprieHIuKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH ABYX IUIOCKOCcTeR. Teopema o Tpéx
MEePIEHIUKYIISIpaXx.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHukKa. [Ipu3ma: n-yronpHas
MpU3Ma; TPAaHU ¥ OCHOBAHUS MPU3MBI; TIpsIMasi M HAKJIOHHAs! IPU3MBbI; OOKOBAs U
MOJIHAs MOBEPXHOCTh NMpu3Mbl. [lapannenenunen, npsMOyroibHbIN MapaJlieIeHuIe ]
u ero cBoictia. [lupamuaa: n-yrojapHas nupamMua, rpaHd U OCHOBAHHUE TUPAMUIBI;
OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMUJIBI; PABUIIbHAS U YCEUEHHASI TUPaMU/IA.
DJeMEeHThI MPU3MbI U TupaMu/ibl. [IpaBUIbHBIE MHOTOTPAHHUKU: TTIOHATHE
MIPaBUJILHOTO MHOTOTPAHHUKA; PABWIbHAS MPU3Ma U IPABUWIbHAS TUPAMU/IA;



npaBUJIbHAs TPEyrojbHas MUpamMuaa U MpaBUIIbHbIN TeTpasp; kyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKa’Ip U ukoca’ap. CeueHus
PU3MBI U TUPAMUJIBIL.

CummeTpus B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, IPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CAMMETPHUH B TUPAMUIAX, TApAJIICIICIUIIEIAaX, IPABHIBHBIX
MHOT'OIPAHHHKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, Auaronanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTHU U TOJIHOM MOBEPXHOCTH MPSMON TPU3MBI, ILTOIIA]b
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM nipu3Mbl. [1nomans 60KoBoOM
MOBEPXHOCTH ¥ TOBEPXHOCTH MPABUIBHON MTUPAMU/IBI, TEOPEMA O TLIOIIAAH
yceu€HHoi nupamusl. [lonstue 00 00béMe. OOBEM UpamMuabl, IPUIMBI.
[TogoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY MIIOIA MU
MMOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpalmenus

[unuHapuyeckas MOBEPXHOCTb, 00pa3yroIIye HUIHMHIPUYECKON TOBEPXHOCTH, OCh
WINHAPUYECKOHN noBepXHOCTH. L{unuHap: ocHOBaHMs 1 OOKOBast MOBEPXHOCTb,
oOpa3ymolas 1 oCb; IJIOAaAb OOKOBOW U MOJHONW NOBEPXHOCTH.

KoHunueckast noBepxXHOCTb, 00pa3yrolne KOHMYECKOW MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOM oBepXHOCTU. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yolast U OCh;
1011181 OOKOBOM M MOJIHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yIoue u
BBICOTA; OCHOBAHUS 1 OOKOBAasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, IuaMeTp; IUI0IIa b HOBEPXHOCTH cepbl. B3aumuoe
pacnosoxeHue cepsl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; iouiaib
cdhepsl.

N300pakeHue Teq BpalleHUs Ha MIOCKOCTU. Pa3BépTka UIMH]Ipa U KOHYCA.
KomOunHanuu ten BpaieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMCAaHHBIN
okoJ10 cpepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIC CBOMCTBA 00BEMOB Tesl. Teopema 06 00bEMe
IPSIMOYTOJIBHOTO Tapajuiesienunea u cieAcTBus u3 He€. O0bEM HUIMHIIpaA, KOHYCA.
O0bEM mapa u Tioaab cQepsl.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXTY TIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEI.

Ceuenus nunuHApa (mapajjiesbHO U NEPHIEHANKYJISIPHO OCH), CEUCHHS KOHYCa
(mapanienbHOE OCHOBAHUIO U MPOXO/SIee Yepe3 BEPILUHY), CEUECHHUS 1apa.
BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE



BekTop Ha mi1ockocTy U B mpocTpaHcTBe. CH0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha yuciio. PasinoxeHnne BeKTopa 1o TpEM HEKOMILJIAaHAPHBIM
BekTopam. IIpaBuno napamnenenunena. Pemenue 3ama4, CBSI3aHHbBIX C
IIPUMEHEHUEM TPABWII JEUCTBUM ¢ BeKTOpamu. [IpsmoyroibHas cucrema
KOOpJHHAT B npocTtpancTBe. Koopaunartel Bekropa. [Ipocreimue 3anauu B
KOOpJIMHATaX. YToJ MeXay BekTopaMmu. CKaJasipHOE MPOU3BEIEHNE BEKTOPOB.
Brranciienne yrioB Mexay NpsIMbIMU U IUIOCKOCTMH. KOOpIMHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMHHOCTHBIE PE3YJIbTATHBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOTrpaMMbl yU€OHOTO MpeIMETa
«MaremaTnka» XapakTepU3yrTCs:

I'paknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UITMK 00YJaIOMIerocss Kak akTHBHOTO U

OTBETCTBEHHOTO YJICHA POCCUMCKOTO OOIIECTBA, MPEICTABIICHUEM O

MaTeMaTHYCCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,

MPOIEAYP IPaKIAHCKOT0 00IIeCTBA (BBIOOPHI, OMPOCH U TIP.), YMEHUEM

B3aUMOJIEMICTBOBATH C COLMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX

GYHKIUSIMUA 1 HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTIaHCKOW UJICHTUYHOCTH, YBAKCHHS K

MPOIIIOMY M HACTOSIIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOIIIEHUEM K

JTIOCTUKECHUSAM POCCUMCKAX MATEMATUKOB U POCCUMCKON MAaTEMATHUYE€CKOM IIKOJIbI, K

WCTIOJIb30BAHUIO ATUX JIOCTHXKEHUM B APYTUX HayKax, TEXHOJOTHIX, chepax

SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHMEM JYXOBHBIX [ICHHOCTEH POCCHICKOT0 Hapo1a; chopMUPOBAHHOCTHIO

HPABCTBEHHOI'O CO3HAHUS, TUUECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM

MIPUMEHECHUEM JIOCTH>XKEHUM HAYKH U AEATEIIBHOCTHIO YYEHOTO; OCO3HAHUEM

JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIIOYask SCTETUKY MaTEMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 33714, PELICHUI, pACCyKJIC€HUI; BOCIPUUMYUBOCTHIO

K MaTEMAaTHUYECKUM ACTIEKTaM Pa3JIM4YHbIX BUJIOB HCKYCCTBA.

du3nvecKoe BOCIUTAHUE:



c(hOpMHUPOBAHHOCTHIO YMEHHUS IPUMEHSATh MaTEMAaTUUECKHE 3HAHUSI B UHTEpECcaxX
3JI0pOBOI0 U O€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3J10pPOBBIO (310pPOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U OT/bIXA,
perymnsapHas ¢puzndeckas akTUBHOCTD); (PU3UYECKOTO COBEPIIIEHCTBOBAHMUSI, TTPU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOM JAESTEIbHOCTHIO.
TpynoBoe Bocnnutanme:
TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIECHHOCTH TPYJI0JIIO0US; HHTEPECOM K
paznuyHbIM cepam MpophecCUuOHATBHON AESTEIBHOCTH, CBA3aHHBIM C MATEMATHKOM
U e€ NPUII0KEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiei
npodeccun 1 peanr3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTEMAaTHUYECKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HaIPaBJIECHHOCTH.
IKOJI0rnYeCcKoe BOCIMTAHUE:
c(hOpPMHUPOBAHHOCTHIO SKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUEM BIIUSHUS
COIMAJIbHO-?)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLIMAIIBHOM
Cpelibl, 0CO3HaHHUEM TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX MpobiieM;
OpHEHTalle! Ha MPUMEHEHNE MATEMATUYECKUX 3HAHUM JUIsl pelISHUs 3a/1a4 B
00J1aCTH OKPYXaIOIIeH Cpeibl, IJIaHUPOBAHUS OCTYIIKOB U OIIEHKH UX BO3MOMXHBIX
MOCJICICTBUN JIJI1 OKPY’KAIOIIEH CPEBbI.
I{eHHOCTH HAYYHOT'O MO3HAHUSA:
c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU, TOHUMAaHUEM MAaTEMAaTUYECKON HAYKU
Kak cdepbl YEIOBEUECKON AeATEILHOCTH, ITANIOB €€ pa3BUTHUS U 3HAUUMOCTH JIJIS
Pa3BUTHS [TUBUJIN3AINN; OBJIAJICHUEM SI3IKOM MaTEeMATUKU M MATEMaTHYECKOM
KYJBTYPOU KaK CpPEeICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATh
MPOEKTHYIO U UCCIEA0BATEIBCKYIO ACSTEIbHOCTh UHIAUBUIYAIHLHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIBTATDBI
MeranpeaMeTHbIEe Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl yUeOHOTO TIpeIMETa
«MaremaTuka» XapaKTepu3yITCs OBJIAJICHUEM YHUBEPCAIbHBIMU TTO3HABATEILHBIMU
JIEUCTBUSAMH, YHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU,
YHUBEPCATBHBIMH PETYISTUBHBIMU JACHCTBUSMU.
1) YauBepcanbHbIe TO3HABATEIbHbIE ACHCTBUS, 00eceunBaroT GopMUpoBaHUe
0a30BbIX KOTHUTHUBHBIX MTPOIIECCOB 00YUAIOMINXCS (OCBOCHUE METOAOB MO3HAHUS
OKPY’KaIOIIEro MUpPa; MPUMEHEHHE JIOTHYECKUX, NUCCIIE0BATEIbCKUX ONEpaIluii,
yMeHu# paboTtaTh ¢ HHGOpPMAIIHEH ).
ba3oBble 1ornueckue AeMcTBU:



*  BBUBILITH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MATEMATHUYECKUX
00BEKTOB, MOHSATUH, OTHOIICHUI MEX1y TOHITUAMU; (HOPMYITUPOBATH ONPEACIICHUS
MOHSTHUH; YyCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKALIMU, OCHOBAHUS AJIs
00001IIeHNs ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAIN3a;

*  BOCIPUHUMATH, (HOPMYITUPOBATH M MPEOOPA30OBBIBATE CYKIACHUSI:
YTBEPJUTEIbHbIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

*  BBUIIBIISITh MAaTEMAaTUYE€CKHUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U IPOTUBOPEUUS B
(dakTax, TaHHBIX, HAOIIOJEHUSAX U YTBEPKACHUIX; MPeJIaraTh KpUTEpUu s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

*  JIeNaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

*  IIPOBOJUTH CAMOCTOSITEIBHO JOKA3aTEeIhCTBA MATEMATUUYECKUX YTBEPKICHUM
(TIpsiMbIE ¥ OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIIUIO, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXKJEHUS U BHIBOJIBL

*  BBIOMpaTh COCOO perieHus: yueOHo 3a1aun (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHHUs, BEIONPATh HauOoJIee MOAXOSAIINMN ¢ YIETOM CaMOCTOSITEIIbHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBareJbCcKue 1eHCTBUSA:

*  UCIIOJB30BaTh BOMPOCHI KAK UCCIIEIOBATEIBCKUN HHCTPYMEHT MTO3HAHMS;
(GopMyIMpOBaTH BONPOCHI, (PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEMY,
YCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO MTO3ULIUI0, MHEHHUE;

*  IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTAHOBJICHUIO 0COOEHHOCTEN MaTeMaTH4YeCKOT0 O0BEKTa, IBJICHNUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEeKTaMu, SIBJICHUSMU, TIPOIIECCAMU;

. CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUS U BHIBOJIBI TIO pe3yJibTaTam
MPOBEAEHHOTO HAOIIOICHUS, UCCIEI0BAHUS, OLIEHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHUI;

*  IPOTHO3MPOBATH BO3MOYKHOE PA3BUTHUE MPOLECCA, a TAKXKE BbIABUTATh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

*  BBIABJLITH AePUITUTHI HHOOPMAIUH, TAHHBIX, HEOOXOUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIA PEHICHUS 3a]1auH;

*  BbIOMpaTh HH(POPMALHMIO U3 UCTOYHUKOB PA3JIMUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATH U HHTEPIPETUPOBATH HH(POPMALINIO PA3IUYHBIX BUIOB U (HOpM
MPEJCTABIICHHUS;



. CTPYKTYpPHPOBaTh UH(POPMAIINIO, IPEACTABIIATE €€ B pa3IMUHbIX PopMax,
WUTIOCTPUPOBATH TpadUyuecKy;

. OLICHMBATh HaAEKHOCTh UH(OPMAIH IO CAMOCTOSITEIIbHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcajJibHble KOMMYHHUKATHBHbBIE eCTBHSA, 00ECIIEYNBAIOT
c(hOPMHUPOBAHHOCTH COITUABHBIX HABBIKOB 00YYaIOITIXCS.

OO0menne:

*  BOCIPUHUMATH U (POPMYITUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
Y NIMCbMEHHBIX TEKCTaxX, AaBaTh MOSCHEHUS 10 XO1y PEIICHUS 3a4a4uH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

* B X0/€ 00CYXJEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CY AaEMOU TEMBI,
poOJIEMBI, pelIaeMO 3a/1a4u, BBICKa3bIBaTh UJI€U, HALIEJICHHBIE HA TOUCK
pPELIEHNs; COTMIOCTABIIATh CBOU CYXKIEHUSA C CYKIECHUAMH APYTUX YYACTHUKOB
auaora, oOOHapyKMBaTh pa3jINune U CXOJCTBO MO3UIIMIA; B KOPPEKTHOH opme
(opMyIUpPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

*  IPEACTaBJIATH PE3YJIbTATHI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTA; CAMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIUIEHHUS C YUYETOM 3a]1a4
MIPE3EHTAlNUN U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyaHuvecTBo:

*  TIOHMMATbh U MCHOJI30BATh NPEUMYIIECTBA KOMAHAHOW U UHANBUYaIbHON
paboThI IPU PEIIEHNH YUEOHBIX 3a/1a4; MPUHUMATh 11€JIb COBMECTHOM
JesITeNIbHOCTH, TUTAHUPOBAaTh OPraHU3alMi0 COBMECTHOM pa0OThI, pacipeaeaTh
BUJIBI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC U pe3yIbTaT paboThl; 0000IIaTh
MHEHUSI HECKOJIBKUX JIIOJICH;

*  y4acTBOBaTh B IpyNmnoBbIX (hopmax padboThl (00CYyKaeHus1, 0OMEH MHEHHUI,
«MO3TOBBIE HITYPMbD» U UHBIE); BBIIIOJIHITH CBOIO YaCTh Pa0OTHI M KOOPAMHUPOBATH
CBOU JEUCTBUSA C APYTMMH YJIEHAMHU KOMaH/Ibl; OLIEHUBATh KAY€CTBO CBOETO BKJIAJa
B OOIIMI TPOYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YIaCTHUKAMHU
B3aUMOJICCTBHUSL.

3) YHuBepcaibHble peryjJsiTUBHbIE JAeiicTBUs, 00ecieunBaroT (OpMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

. COCTABJISITH IJIaH, ITOPUTM PELICHUS 3a]1a4M, BRIOUPATh CIOCOO peIIeHuUs ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.
CaMOKOHTPOJIb:



*  BJAJETh HaBbIKAMU IO3HABATEJIbHOU PE(IEKCUH KaK OCO3HAHUS COBEPIIAEMbIX
JEHUCTBUM U MBICIUTENIBHBIX ITPOLIECCOB, X PE3YJbTATOB; BIaJAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCA U PE3YNIBTATA PEUICHUS MaTEMAaTHYECKON
3a/a4y;

*  NPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

*  OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHN U YCIOBUAM, OOBSICHITH IPUUKHBI
JOCTUKEHHSI UM HEIOCTHKEHUS pE3YyJIbTaTOB JAESTEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATBI

10 KJIACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX MPU PELICHUN
r€OMETPUYECKHX 3a/]a4.

OnepupoBaTh NOHATUAMM: MAPATUIEITBHOCTD U NEPIEHAUKYIISIPHOCTD MPSMBIX U
IIOCKOCTEH.

KnaccudunupoBaTs B3aMMHOE pacioio;KEHUE MPSMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBath MOHATUAMMU: IBYTPAHHBIN yTOJ, TPaHH JIBYTPAHHOIO yTiia, pe0po
JIBYI'PAHHOTO YTJIa; JUHEWHBIA YrOJI ABYTPAHHOTO yTJia; rpajaycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBath MOHATUSIMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIBINA
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.
Pacno3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAaHHUKOB (ITMpamuza; Npu3sma,
MPSAMOYTOJIBHBIN Napaiiesienunes, Kyo).

KnaccuduimpoBatb MHOTOrpaHHUKHU, BEIOMPAs OCHOBAHUS ISl KIIACCU(PUKALIMU
(BBIMYKJIBIE Y HEBBIMYKJIbIE MHOTOI'PAaHHUKH; IPABUJIbHBIE MHOTOTPAHHUKH; TIPSIMBbIE
Y HAKJIOHHBIE IPU3MBbI, TIapajlIeIeUIIE IbI).

OnepupoBarh NOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.
OOBACHATD MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJI CIIEIOB.

CTpouTh CEUeHHsI MHOTOTPAaHHUKOB METO/IOM CJIEI0B, BBIITIOJIHATH (BBIHOCHBIE)
IUIOCKUE YEePTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemate 3a1aun Ha HAXOXKACHUE Fr€OMETPUUECKUX BEJIMYMH MO 00pa3aM uiu
aNropuT™Mam, PUMEHsSI U3BECTHBIE AHAIIUTUYECKHE METO/BI IIPU PELLICHNUN
CTaHAAPTHBIX MATEMATHYECKHUX 3a/1a4 HA BBIYHMCICHUE PACCTOSIHUI MEXY IBYMSI



TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOYKU JI0 TITIOCKOCTH, MEXKTY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.
Pemate 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH MO 00pa3aM Win
aNropuTMaM, MPUMEHSSI H3BECTHHIC aHATUTUYECKUE METOIBI IIPU PEIICHUN
CTaHJIAPTHBIX MAaTEMAaTUUECKUX 3aJ1a4 HA BHIYUCIICHUE YIIIOB MEXIY
CKPENTUBAIOIIUMHUCS MPSIMBIMA, MEXIY TIPAMOU U TNTOCKOCTHIO, MEXKTY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.
Boruucisats 00bEMBI U IUTOINIAIA TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
nupamMuia) ¢ IpuMeHeHueM (HOpMyJT; BEIYUCIATh COOTHOLICHUSI MEXIY TJIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX MHOTOTPAHHUKOB.
OnepupoBaTh MOHATHUSIMH: CHMMETPHUS B IIPOCTPAHCTBE; IICHTP, OCh M TNIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (UTYPHI.
N3BnekaTh, mpeoOpa3oBbIBATh U UHTEPIPETUPOBATH MH(OPMALIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypaX, MPE/ICTABICHHYIO HAa YepTExKaX U
pPUCYHKaX.
[IpumeHnsaTh reoMmeTpuyeckue (PaKThI 7Sl PEIICHUs CTEPEOMETPUUYECKUX 3a]1aY,
IpenoaralolnuX HECKOJIbKO IIaroB PEIIeHUs], €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl
B sSIBHOM (hopme.
[IprMeHATh pocTENIINE TPOTPAMMHBIE CPEJICTBA U DIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.
[TpuBOANTE MPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B IPUPOIE U )KU3HHU,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.
[IpuMeHATh MoTydeHHbIC 3HAaHUS HA TIPAKTUKE: aHATM3UPOBATH PeabHbIE CUTYaI[UU
U TIPUMEHSTh U3YYCHHBIC TTOHSTHUS B MIPOIIECCE MOMCKA PEIICHUSI MAaTEMaTUYECKU
chopMyTUPOBAHHOMN MTPOOJIEMBI, MOJEIUPOBATH PEAIbHBIC CUTYAIIMH HA S3bIKE
r€OMETPHUH, UCCIIEI0BATH MOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM
reOMETPUYECKUX MOHATUMN U TEeOpeM, allnapara ajre0psbl; pemarh NPaKTUYECKHUEe
3a/1a4M, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJINYHH.
11 KJIACC
OnepupoBaTh MOHATUSIMU: IWJIUHIPUYECKAs TTOBEPXHOCTH, 00pa3yoIIHe
MAJTUHAPUYECKON TTOBEPXHOCTH; ITUIMH/IP; KOHUYECKAas TOBEPXHOCTh, 00pa3yroue
KOHUYECKOW TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.
Pacno3naBath Tena BpaieHus (MUJIUHIP, KOHYC, cdepa U map).
OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.
KinaccudunmpoBaTh B3auMHOE paciiookeHue chepbl U MIOCKOCTH.



OmnepupoBath MOHATHIMHU: IAPOBOI CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CETMEHTA; IIIApOBOM CJIOH, OCHOBAHHE MIAPOBOTO CJIOSI, BRICOTA IIIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boraucisate 00bEMBI 1 IUTONIAINA TTOBEPXHOCTEHN TEIJ BpalleHUs, TEOMETPUICCKUX
TeJ C IpUMEHEHUEM (HOpMyII.

OnepupoBath MOHATHUSIMHA: MHOTOTPAHHUK, BIIMCAHHBINA B c(hepy U ONMCAHHBIN
okoJ10 cdepsr; cepa, BMCaHHAs] B MHOTOTPAHHUK MW TEJIO BPAIICHUS.
BBIYHCIATE COOTHOIICHHS MEXKAY TUIOIIAISIMUA TTOBEPXHOCTEH M 00bEMaMu
MO00HBIX TEIL.

N300paxaTh n3ydaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrITTOTHATE (BBIHOCHBIC) INIOCKHE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: Bua cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, MHTEPIPETUPOBATH U TIPEOOPa30BBIBATH MHGOPMAIIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, MPEICTABICHHYIO HA YepTekKax U
pPUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MPOCTPAHCTBE.

BhINoOMHATE 1EUCTBUS CIOXKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHCIIO, OOBICHATH, KAKUMHU CBOMCTBAMU OHHU 00J1a/1af0T.

[IprMeHATh MpaBUIIO NTapajuIeNICNUIEAA.

OnepupoBaTh MOHATHUSIMH: TEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJUHATHI BEKTOPA, YOI MEXKTY
BEKTOpaMHU, CKaJIIPHOE MPOU3BE/IEHNE BEKTOPOB, KOJUTHHEAPHBIC U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEICHNE, PACKIAABIBATH BEKTOP 10 ABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT.
[IpumensaTh reomeTpuyeckue (PaKThI 7S PEIICHUs CTEPEOMETPUUYECKUX 3a]1aY,
MIPEANOIATraoIINX HECKOJIBKO IIar0B PEIICHHUs], €CITU YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOU (hopme.

Pemate mpocreiinme reoMeTpuiIecKre 3a/1aqu Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIA.

Pemate 3a1aun Ha T0Ka3aTENHCTBO MATEMATHUYECKUX OTHOIICHUN U HAXOXKICHUE
TCOMETPUYECKHUX BEJIUYHH 110 00pasiiaM Wik alropuT™MaMm, MPUMEHSISI H3BECTHBIE
METO/IbI TIPH PEIICHUH CTaHAAPTHBIX MAaTEeMAaTUUECKHX 3a/1a4.



[IpumeHsTh npocTeiiiiiie MporpaMMHbIE CPEACTBA U AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBEI IIPHU PCIICHUUN CTCPCOMCTPUICCKUX 3a1aY.
HpI/IBOI[I/ITI) IMPUMCPBI MATCMATUYICCKUX 3aKOHOMCpHOCT€I>’I B IIPUPOAC U )KU3HHU,

pacino3dHaBaTh IMPOABJICHHUC 3daKOHOB I'COMCTPHUHN B UCKYCCTBC.

[IprMeHATh NOTy4YEHHBIEC 3HAaHUS HA MPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTYalluU

" IIPUMCHSATDb N3YUYCHHBIC IIOHATHUSA B IMIPOICCCE ITOMCKA PCIICHUSA MAaTCMATUICCKHU

chopMyITUPOBAHHON MTPOOIEMBI, MOJCITHPOBATH PEATbHBIC CUTYAINH HA S3bIKE

reoMeTpuun, UCCIICAOBATDL ITOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM

ICOMCTPHUUCCKHUX MIOHATHUHN U TCOPCM, aIlriapara aﬂre6pI>I; peliaTh HIPAKTUICCKUC

3aJa494, CBA3AaHHBIC C HAXOKIACHUCM I'COMCTPHUUYCCKHUX BCIIMYHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
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pa3esioB U TeM
MPOrpaMMbl

BBenenue B
CTEPEOMETPHUIO

KoJsnuyecTBo 4acoB

Bcer

0

10

KonTpoabHbl
e paboThbl

IIpakTH4yecku
e pabdoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeIbHbI
e pecypchbl

IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE.
ITapaieapHOCTD
IPSIMBIX U
IJIOCKOCTEH

[lepnenauKyIsIpHOCT
b TIPSIMBIX U
IIJIOCKOCTEN

12

12

Vsl Mexay
NPSIMBIMA U
IUIOCKOCTSIMU

10

MHororpaHHuKu

O0BEMBI
MHOTOTPaHHHKOB

11

IToBTOpEHME:
CEYEHMUS, PACCTOSHUS
U YIJIbI




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68



11 KJTACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3iesioB U TEM Konrpoasneie  Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NporpamMmmal padoThI padoThI
pecypcsl
Tena Bpamenus 12
OOBEMBI TEN 5 1
Bexkrops! n
3 KOOP/IMHATHI B 10 1
IIPOCTPAHCTBE
IToBTOpEHME,
000011IeHHE,
4 7 1
CUCTEMAaTU3aLUs
3HaHUHN
OBIIEE
KOJIMYECTBO YACOB 34 3 0
I10 ITPOIT'PAMME
IMOYPOYHOE IIJNTAHUPOBAHHUE
10 KITACC
N Konu4yecTBo yacos Jlata DJIEKTPOHHbBIE
uugposbie
n/  Tema ypoka Bce Kontpoasrn  IlpakTuuec U3y4eH
o0pa3oBarteJib
n ro ble padoThI KHe padorpl  MA

HbI€ pecypchbl




OCHOBHBIE
MOHSTUS
CTEpEOMETPUU:
TOYKa, Ipsmas,
MJIOCKOCTH,
MPOCTPAHCTBO.
[IpaBuiia
MU300paXKeHUS HA
pHUCYHKaX:
N300paKCHHS
IUIOCKOCTEH,
napauIeNbHbIX
IPSIMBIX
(oTpe3koB),
CepeIMHBI OTPE3Ka

Ilonstus:
repeceKaronmecs
IUIOCKOCTH,
MEePECEKAIOIINECS
npsiMasi u
IUIOCKOCTB

Ionstus:
MepeCceKarIImecs
IUIOCKOCTH,
MepeCceKarIImecs
npsMasi u
IUIOCKOCTB

3HaKOMCTBO C
MHOTI'OrpaHHUKaMH
, U300paxeHue
MHOTI'OI'paHHUKOB
Ha pUCYHKaX, Ha
MPOEKIIMOHHBIX
gepTeKax

Hauanbnabie
CBEJICHUS O KyOe H
nupamue, ux
pa3BEPTKU U
Moaenn. CeueHus
MHOTOTPAaHHUKOB

Hauanbnbie
CBe/IeHUs 0 Ky0e u




NUpaMHUIE, UX
pa3BEPTKH U
monenu. CeueHus
MHOTOTPAaHHUKOB

ITousarue 06
aKCHOMaTHYECKOM
[IOCTPOCHHUHU
CTEPEOMETPHH:
AKCHOMBI
CTEPCOMETPHUH U
CJICACTBUA U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUHU
CTEPEOMETPHH:
aKCHOMBI
CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

ITousitre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHH:
aKCHOMBI
CTEpEOMETPUU U
CIIEICTBHS U3 HHUX

10

11

12

ITousitue 00
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEpEeOMETPUH:
aKCHOMBI
CTEpEeOMETPUU U
CIIEICTBHS U3 HHUX

Bzanmnuoe
PacIOIOKEHNE
NpsIMBIX B
MIPOCTPAHCTBE:
MEePECEKAIOIIMNECH,
[apajuieyIbHbIE U
CKpEIIMBAIOIINECS
MpsIMBIE

[TapamiensHOCTD
IPSIMBIX U




13

IIJIOCKOCTEM B
IIPOCTPAHCTBE:
napajujieibHble
HpsIMbIE B
MIPOCTPAHCTBE;
[apajuIeIbHOCTh
TPEX MPAMBIX
[TapannenbHOCTD
HPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannenpsHOCTH
IPSIMOH U
MIJIOCKOCTH

14

15

16

Vel ¢
COHaNpPaBJICHHBIMH
CTOpOHAMHU

Yron mexay
IpsAMbIMU B
IIPOCTPAHCTBE
Yron mexay

OpSMBbIMHU B
IIPOCTPAHCTBE

17

[TapannensHOCTH
IUIOCKOCTEIA:
napajjienbHble
IJIOCKOCTH

18

CsoiicTBa
napauieIbHbIX
IIJIOCKOCTEN

19

[Ipocreiimne
IPOCTPAHCTBEHHBI
e ¢purypsl Ha
IJIOCKOCTH:
TeTpa’p, Kyo,
napajuleJenunes

20

21

22

ITocTpoenne
CEYeHU I

ITocTpoenue
CEYCHUN

KoHTtponbHas




23

pabora 1o Teme
"[Ipsimbie 1
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamnensHOCTD
TPSIMBIX |
mockocTei"
[lepienauKyISIpHO
CTb MPSIMOI U
IUIOCKOCTH:
NepPHEHANKYIISPHBI
€ TIpsIMBIC B
MIPOCTPAHCTBE

24

25

26

27

28

[Tpsimbre
IapaJuleIbHbIE U
NEPIEHAUKYJIIPHBI
€ K IJIOCKOCTH
[Tpsimbre
napajuleJIbHbIE U
NEPIEHAUKYJIIPHBI
€ K IJIOCKOCTH
ITpusnax
NEPIEHANKYIIAPHO
CTH IIPSIMO U
IIJIOCKOCTH

ITpusnax
NEPIEHANKYIIAPHO
CTH IIPSIMOM U
IIJIOCKOCTH
TeopeMa o npsmoi
NEPIEHANKYIIAPHO
1 IJIOCKOCTH

29

Teopema o npsimoit
MEPIECHINKYIISIPHO
Y IJIOCKOCTH

30

31

Teopema o npsimoit
MEPIEHANKYIISIPHO
1 MIOCKOCTH
[lepnenaukynsp u
HaKJIOHHBIE:
paccTosiHUE OT
TOYKH 10




32

33

IUIOCKOCTH,
paccTOSAHUE OT
NpSIMOM 10
IUIOCKOCTH
[Iepnenpukynsp u
HaKJIOHHBIE:
paccTosAHUE OT
TOYKH JI0
IUIOCKOCTH,
paccrositHue ot
IPSIMOM 110
INIOCKOCTH
[lepnenaukynsp u
HaKJIOHHBIE:
paccrositHue oT
TOYKH JI0
IUIOCKOCTH,
paccrositHue oT
psSIMOM 110
IUIOCKOCTH

34

35

36

[IepnienuKymnsp u
HAaKJIOHHBIE:
pacCTOsIHUE OT
TOYKH JI0
IIJIOCKOCTH,
paccTostHUE OT
IpPsAMOH 10
IUIOCKOCTH

VYrusl B
IIPOCTPAHCTBE:
yroJI MEeXIY 1
IpsAMOH U

IUIOCKOCTBIO
JIByrpaHHBIN yroJl,
JUHENHBIN yroma 1
JBYTPaHHOIO yria

37

JIByrpaHHBIN yroiI,
JIMHEWHBIN yroJl 1

JIBYTPaHHOTO yIiia

38

[lepnenaukymnspHo
CTb IIJIOCKOCTEM: 1
MpU3HAK




MEePIEHINKYIISIPHO
CTH JBYX
IUIOCKOCTEHN

39

40

41

[IepnieHauKyIsIpHO
CTb ILIOCKOCTEHA:
MIpU3HAK
MEePIECHANKYIISIPHO
CTHU JIBYX
IUIOCKOCTEH
[IepnieHauKynsIpHO
CTb INIOCKOCTEH:
MIpU3HAK
NEePHEHANKYIISIPHO
CTH JABYX
IUIOCKOCTEH
Teopema o Tpéx
NEepPHEHANKYIIIpax

42

43

44

Teopema o Tpéx
NEepIEeHIUKYIIsApax
Teopema o Tpéx
HEepIEeHIUKYIIsApax
KonTponbHas
paboTta mo Temam
"IlepnieHAUKYyIApH
OCTb MPSIMBIX U
iockocTe" u
"Vrael Mexay
MPSIMBIMH U
II0CKOCTSIMU"

45

46

ITonsTue
MHOT'OI'PAHHUKA,
OCHOBHBIE
3JIEMEHTHI
MHOT'OI'PAHHUKA,
BBIITYKJIbIE U
HEBBIITYKJIbIE
MHOT'OI'PAHHUKH;
pa3BEpTKa
MHOTOIPAaHHHUKA
IIpusma: n-
yrojbHas IpU3Ma;
IpaHu u




47

48

49

50

OCHOBaHMA
IIPU3MBIL; IpsAMast U
HaKJIOHHAas
PU3MBI; OOKOBast
Y I10JIHAA
IIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MPSAMOYTOJIbHBII
napajuiesaenumnes u
€ro CBOMCTBA
[Tupamupa: n-
yroJbHas
nvpamuja, rpaHu
Y OCHOBaHHUE
MUpaMU/IbL;
OOKOBas U NOJIHAs
IIOBEPXHOCTh
UpaMU/bL;
NpaBUJIbHAs U
yceuéHHas
nvpamua
[IpaBunbHBIE
MHOTOIPAHHUKU:
MIOHSITHE
MPaBUIIBHOTO
MHOT'OTPaHHUKA;
IpaBWJIbHAS
npusma u
IpaBWJIbHAS
NUPAMU/JIA;
IpaBWJIbHAS
TpEeyrojabHas
nupamua u
MPaBUIIbHBIN
TeTpadp; Kyo
IIpencrasnenue o
MPaBUIIbHBIX
MHOTOTpaHHUKAX:
OKTa’Ip,
JOAEKadaAp U
HUKOCa3P.




51

CummeTpus B
MPOCTPAHCTBE:
CUMMETPUS
OTHOCHUTEJIBHO
TOYKH, IPSIMOI,
TIJIOCKOCTH.
DJIEMEHTHI
CUMMETPHUU B
nupamuax,
napasuiesienuiena
X, IPaBUJIbHBIX
MHOT'OTpaHHHUKAaX

52

Breruncienue
2JIEMEHTOB
MHOTOT'PaHHHKOB:
pE€Opa, quaroHam,

YTJIbI

53

[Tnomans 6oxoBoOM
MIOBEPXHOCTHU U
MTOJTHOM
MIOBEPXHOCTHU
MPSMOU MPU3MBI,
TJI0IATh
OCHOBaHMIA,
Teopema o
OOKOBOI
MMOBEPXHOCTH
IIPSAMOM TIPU3MBI

54

55

56

ITimomanes 00KOBOI
MTOBEPXHOCTH U
MMOBEPXHOCTH
IIPaBUIILHOMN
MUPAMHU/IBI,
Teopema o
IUIOIIAaaN OOKOBOM
MOBEPXHOCTHU
YCEUEHHOU
TTUPAMHU/TBI

KonTponbHas
pabota o Teme
"MHororpaHHukm"

[TonsTue 00




00BEMe

57
58

O06BEM nupamuIb1

O0BEM TMpamMu bl

59
60

O06BEM nupamMuIb1

O0BEM TUpamMu bl

61
62

O06BEM pU3MBbI

O0BEM TIPU3MBI

63

64

65

e R

O06BEM pu3MBbI

KonTponbhas
pabora 1o Teme
"O0BEMBI
MHOTOTPaHHUKOB"

[ToBTOpEHHE,

000011IEHNE
cucTeMaTu3alus

3HAHUH. 1
[TocTpoenue

CEUYEeHUil B
MHOTOI'PAaHHHKE

66

[ToBTOpEHHE,
00o0mieHne
cHUCTeMaTU3alus
3HAHUM.
Brruucnenue
PaCCTOSIHUMN:
MEXIY IBYMS 1
TOYKaMH, OT TOUKH
JI0 TIPSAMOM, OT
TOYKH J10
TJIOCKOCTH, MEXIY
CKpPEIIMBAIO MU
Csl IPSIMBIMHU

67

68

Hrorosas
KOHTPOJIbHAS 1
paborta

IToBTOpEHME,
00001IeHHe
CHCTeMaTHU3alus
3HAHUI.
Brramcnenne
YTJIOB: MEXIY




CKPEIIMBAIOIIUMU
sl IPSIMBIMU,
MEXy IPSIMOU U
IJIOCKOCTBIO,
JIBYTPAHHBIX
YIJIOB, YIJIOB
MEXIY
MJIOCKOCTSIMU

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68




11 KJIACC

Ne
n/  Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpoabH
0 ble paboThI

IIpakTHyeck
ue padoTsbl

Jlara
H3yUeH
us

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTeibH
ble pecypchl

Cdepa u map:
LEHTp, paaunyc,
TaMeTp;
TUIOIIAb
MMOBEPXHOCTHU

chepsl

B3anmuoe
pacroyiokeHue
cdepsl u
TUIOCKOCTH;
KacaTeJbHasl
IUIOCKOCTD K
cdepe; IoMAIL
chepsl
N3obpakenue
cdepsl, mapa Ha
TUIOCKOCTH.
Ceuenus mapa

unuHapudecka

s IOBEPXHOCTb,

oOpa3ymoiue

LHUIMHIPUYECKO

1 IOBEPXHOCTH,

oChb

LHMIMHIPUYECKO

11 TOBEPXHOCTH

Humsap:

OCHOBAHUS U

6oKkoBast

MTOBEPXHOCTb,

5 oOpasyromas u
0Cb; IJIOIIA/1b
OO0KOBOH 1
MOJIHOMN
MIOBEPXHOCTU

6 N3o6paxkenune




HWIMH]IpA Ha
IJIOCKOCTH.
Pa3BépTka
HWIMH]IPA.
Ceuenus
HUATUHIpA
(TI0CKOCTHIO,
HapajuIeIbHON
W
MIEPICHIUKYIIAP
HOM OcH
HUAJTUHIPA)

Konnueckas
MTOBEPXHOCTb,
oOpa3ymoiue
KOHHYECKOM
MTOBEPXHOCTH,
OCh Y BEPIIMHA
KOHHWYECKOM
MMOBEPXHOCTHU
Konyc:
OCHOBaHHE U
BEpIIINHA,
oOpasyrommas u
0Cb; TIJIOIAJIb
OOKOBOI U
TTOTHOM
MMOBEPXHOCTHU

VY ceuéHubIit
KOHYC:
oOpasyromue u
BBICOTA;
OCHOBaHHS U
OokoBas
MOBEPXHOCTh

10

N3o06paxenue
KOHYycCa Ha
IIJIOCKOCTH.
Passéprka
KOHYyca.
Ceuenus koHyca
(TII0CKOCTHIO,




11

12

13

14

15

napasuieIbHON
OCHOBAHHIO, U
IUIOCKOCTBIO,
MPOXOSIICH
4yepe3 BEpIIUHY)
KomOunanus
TEJ BpaIllCHHS 1
MHOT'OTPaHHUKO
B

MHororpasHuk,
OTMCAaHHBIN
OKOJIO Chephl;
chepa,
BIIMCaHHAs B
MHOTOTPaHHHK
WJIH B TEJIO
BpaIICHUS
[TonsTue 06
o0BéMe.
OcHoBHBIE
CBOICTBA
00BEMOB TeN
O6BéM
HWIMH]IPA,
KOHYca

O0BeM mapa u
IoImabL chepsl

16

17

18

IlonoOHEBIE Tena
B IIPOCTPAHCTBE.
CooTHomIeHHS
MEXIY
IUIOIIAIIMHA
IOBEPXHOCTEM,
o0BEMaMHu
MOAOOHBIX TEI

KonTponbHas
pabota no
temaM "Tena
BparmieHus" u
"O6bems! Ten"
Bexkrop Ha
IIJIOCKOCTH U B




MIPOCTPAHCTBE

19

20

21

22

Cioxenue u
BBIYHUTAHUC
BEKTOPOB

VYMHOXeHHE
BEKTOpa Ha
YHUCIIO

Paznoxxenne
BEKTOpA IO TPEM
HEKOMILJIAHAPHBI
M BEKTOpaM.
[IpaBuno
Mapasiesenue
Ia

Pemenue 3amauy,
CBSI3aHHBIX C
MIPUMEHEHUEM
MpaBUII
JICHCTBHI C
BEKTOpaMHU

23

24

25

26

[IpssMmoyronbHas
cUCTEMA
KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsr
BEKTOpA.
IIpocreiimme
3a/1a4u B
KOOpAMHATAX

Yron mexny
BEKTOPAMH.
CkansipHOe
MPOU3BEJICHUE
BEKTOpPOB

Brraucnenue
YIJIOB MEXIY
NPSIMBIMU U

MIOCKOCTSIMU

Koopnunarao-
BEKTOPHBIN
METOJ IIpU
peLieHun




T€OMETPUUYECKHUX
3a1a4

27

KontposbHas
pabota mo Teme
"BekTopsl u
KOOpJIUHATHI B
npoctpaHcrtae"

28

29

[ToBTOpEHME,
000011ICHIE 1
CHCTEMAaTHU3alHs
3HaHUM.
OcHoBHbBIC
burypsl, GpaxTsl,
TEOpEMBI Kypca
TUTAHAMETPHUH

IToBTOpEHME,
0000111eHHE U
cHUCTeMaTH3aIus
3HaHUM.
OcHOBHBIC
¢burypsl, hakTsl,
TEOpEeMBI Kypca
TJIAHUMETPUHU

30

[ToBTOpEHME,
000011IcHIE U
CHUCTEMATHU3ALA
3HaHu#. 3amadun
HJ'IaHI/IMeTpI/II/I 158
METOObI UX
peuieHus

31

32

[ToBTOpEHME,
000011IcHIE U
CHCTEMAaTU3alHs
3HaHWH. 3amaun
MJITAHUMETPUHU U
METOJIBI UX
peuieHus

[ToBTOpEHME,
00001IeHHE U
CHCTEeMaTH3aIus
3HAHUH.
OcHoBHBIC




¢burypsl, GpakTsl,
TEOpPEMBI Kypca

CTepEeOMETPUU

33

Hrorosas
KOHTPOJIbHAS
paborta

34

IToBTOpEHME,
o0o01ienue u
CUCTEMAaTU3aLNs
3HaHUHI

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34
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IIpoceemenue.2007

METOAUYECKHUE MATEPUAJIbBI 1JIA1 YUUTEJIA
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