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INOACHUTEJIBHASA 3ATINCKA

Pabouass mporpamma yuebHOro Kypca «l'eomerpusi» 6a3oBoro ypoBHs s oOywarommxcs 10 —11
KJ1accoB pazpaborana Ha ocHOBe DexepaabHOro rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTAHIApTa CPEIHETO
o0r1ero o0pa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBIBIIEMBIX K MATEMAaTHUECKOMY
00pa3oBaHUIO, U TPAJULUI POCCHICKOTO 0Opa3oBanus. Peann3anus nporpaMMbl 00ecrieunBaeT OBJIAJCHUE
KJIFOYEBBIMH KOMITETEHIIMSMH, COCTABIIIONIMME OCHOBY JUISI CAMOPA3BUTHUSI U HETIPEPHIBHOTO 00pa30BaHUs,
IIEJIOCTHOCTH OOIIEKYIBTYPHOTO, INYHOCTHOTO U TI03HABATEIILHOTO PAa3BUTHS JIMYHOCTH OOYYAFOIIMXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUH Ha YpOBHE CpeAHero obiiero obpazoBaHus 00yClIOBIEHA
NPAaKTUYECKOH 3HAYMMOCTBIO METAlpEAMETHBIX M MPEIMETHBIX pe3ylIbTaTOB OOYYEHHS TE€OMETPUU B
HAIPAaBJICHUU JIMYHOCTHOTO PAa3BUTHUS OOydarommxcs, GopMUpOBaHUS (PYHKIMOHAIBHON MaTeMaTH4eCKOU
IPaMOTHOCTH, W3YYEHHUS JAPYruX y4eOHBIX AuCHUIUIMH. Pa3Butue y oOy4aromuxcs MpaBHIbHBIX
MPEJICTABICHUN O CYIIHOCTU U MPOUCXOXKICHUH T€OMETPUUYECKUX aOCTPaKIIMii, COOTHOUICHUH PEaTbHOTO U
UJICAIBHOI0, XapaKTepe OTPAKEHUS MaTEMaTUYECKOW HAyKOH SIBJICHUH U IIPOLIECCOB PEaIbHOIO MUPa, MECTE
TeOMETPHUH B CHCTEME HAayK M POJIM MAaTEeMaTHUYECKOr0o MOJECIUPOBAHMS B HAYYHOM MO3HAHUU U B MPAKTUKE
CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYAIIMXCS, a TaK)Ke KA4eCTB MBIIICHUS,
HEOOXOIUMBIX JIJIS a/IaliTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBISETCS OMHUM M3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEro o0IIero oOpa3oBaHUs, TaK
KaK 00ecreynBaeT BO3MOKHOCTh U3YUEHHUs KaK TUCHUIUIMH €CTECTBEHHO-HAYyYHOW HANPaBIEHHOCTH, TaK U
T'yYMaHUTapHOM.

Jlorndeckoe MblieHHE, (GOPMUPYEMOE MPU H3YYCHHH OOYYAIOUIMMUCS MOHSITHHHBIX OCHOB
TE€OMETPUH U TIOCTPOCHUU IICTIOYKH JIOTUYECKUX YTBEP)KIECHHH B XOA€ PEUICHHS T'€OMETPHUYECKUX 3ajad,
YMEHHE BBIIBUTATh M OMPOBEPraTh T'HIIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PEIIeHUH 3a]ad
€CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJIb BO BCEX O0O0JACTAIX
JeSITeNIbHOCTH yesoBeka. OpHeHTalts YeIoBeKa BO BpEMEHH U ITPOCTPAHCTBE — HEOOXO/IMMOE YCIOBHE €r0
COLIMAJIBHOTO OBbITHSA, (popMa OTPaKEHUsI OKPY>KAIOLIEr0 MHUPA, YCIOBUE YCIEUIHOTO MO3HAHUS U aKTUBHOTO
npeoOpazoBaHus AeUCTBUTENbHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET pa3HbIe
BUJBI Y4e€OHOH W TPYAOBOM AEATENbHOCTH, SABISETCS OAHMM M3 IMPO(ECCHOHATBHO BaKHBIX KAayecTB,
MO3TOMY akKTyaJlbHa 3ajJada (opMHpOBaHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3sHOBUIHOCTH OOpPA3HOr0 MBIIIICHUS — CYLIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTHYECKOM
JeSITETLHOCTH 110 MHOTHM HATPaBJICHUSM.

Ilens ocBoeHus mporpamMmbl yueOHOro kypca «['eomeTpusi» Ha 0a30BOM ypOBHE OOydeHUs —
00111e00pa3oBaTeibHOE W OOLIEKYIHTYPHOE Pa3BUTHE OOYYAIOIIMXCS dYepe3 o0ecreueHne BO3MOKHOCTH
nproOpeTeHNsl U MCIOIb30BaHUS CHCTEMAaTUYeCKMX F€OMETPUYECKHUX 3HaHUM W JeicTBUH, creru(uuHbIX
Te€OMETPHH, BO3MOKHOCTH YCIIEUTHOTO MPOJOJDKEHHSI 00pa30BaHMsI MO CIIEIUAIBHOCTSM, HE CBSI3aHHBIM C
HPUKJIAJHBIM UCTIOIb30BAHUEM [€OMETPHUH.

[Tporpamma 1o reomeTpun Ha 0a30BOM YpPOBHE IpelHa3HaueHa JUIsl 00yJaromMXCcsl CpeqHe MIKOJIbI,
HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUI Ha ypOBHE OCHOBHOrO o0Iero oOpasoBanus. Takum
obpazom, obyuaromuecs Ha 6a30BOM YPOBHE JOHKHBI OCBOUTH OOIIME MAaTEeMAaTHUECKUE YMEHHUS, CBSI3aHHBIC
co cnenu(uKoi TeoMeTpur M HeoOXOIUMBbIE JJIs JKU3HHM B COBPEMEHHOM obmiectBe. Kpome 3Toro, onu
UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO OoJiee Tiy00Ko, €Ci B JabHEWIIEM BO3HUKHET HE00X0AUMOCTh
B T€OMETPUUYECKUX 3HAHUSX B MPO(PECCHOHATBHOMN NesTETbHOCTH.

JlocTrxkeHne 1enu OCBOEHHUS MpOrpaMMbl OOECHEUMBAETCS PEUICHHEM COOTBETCTBYIOIIMX 3a/ad.
[IpuopureTHpiMM 3amayamMu ocBoeHusi kypca «Il'eomerpum» Ha 06a3zoBoM ypoBHe B 10—11 xkmaccax
SIBIISTFOTCSL:



dbopMUpOBaHUE MIPEACTABICHNS O TEOMETPHUH KaK YaCTH MHPOBOU KYJIbTYpPhl H OCO3HAHHUE €€ B3aUMOCBSI3HU C
OKPYKarOIIUM MUPOM;

dbopMUpOBaHUE MPEACTABICHUS 0 MHOTOTPAaHHUKAX M TEJIaX BPAIICHUS KaK O BOKHEHIIIMX MaTeMaTHYECKHIX
MOJIEJISIX, TIO3BOJISIOIINX OMUCHIBATh U U3Yy4aTh Pa3HbBIC SBJICHHS OKPYKAIONIETO MUPA;

dbopMupoBaHre yMEHHUs PACllO3HABATh HAa YepTekaX, MOJENSIX U B PEaIbHOM MHUPE MHOTOIPAaHHUKH U Tela
BpallleHUs;

OBJIaJICHUE METO/IaMHU PEIICHUS 33]]a4 Ha TIOCTPOCHUS Ha H300PaKEHUSIX MMPOCTPAHCTBEHHBIX (PUTYD;
dbopMUpOBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMU O MHOTOTPAHHUKAX M TEJIAaX BPAIICHHS U MX
OCHOBHBIMH CBOMCTBaMH;

OBJIaJICHUE aJITOPUTMAMU PEILICHUSI OCHOBHBIX THUIOB 3a/1a4; (POPMUPOBAHNE YMEHHUS IPOBOIUTH HECTIOKHBIC
JOKa3aTeNbHbIE PACCYXKICHHUS B XOJIe PEHICHHUS] CTEPEOMETPUYECKUX 3a/lady M 3aJad C MPaKTHUYECKUM
coJIepKaHUEM;

pa3BUTHE MHTEJUICKTYAIIbHBIX U TBOPYECKHX CIOCOOHOCTEW O0yuaroluxcs, M0o3HaBaTebHON aKTUBHOCTH,
WCCJICIOBATEIILCKUX YMEHUH, KPUTUIHOCTH MBIIUICHUS;

dbopmupoBanue (YHKIIMOHAIBHOM TPaMOTHOCTH, pEJIEBAHTHONM TEOMETPUHU: YMEHHE pPAaclo3HaBaTh
MPOSIBIICHUS] TEOMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B pEallbHbIX KU3HEHHBIX CHTYaIHSIX
U TpU W3yYECHUU JAPYTUX Y4YEOHBIX TPEAMETOB, IPOSBIICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE TEOMETPUU M CO3[aBaTh I€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
TCOMETPHUSCKHAN ammapar Ui pelmeHHS MPaKTHKO-OPUEHTUPOBAHHBIX 33Jla4, WHTEPIPETUPOBATH U
OLICHUBATH IMOJIYYEHHBIE PE3YIbTATHI.

OTIHYUTENBHON O0COOCHHOCTRIO MPOTPAMMEI SIBJIICTCS BKIIOUEHUE B KypC CTEPEOMETPUU B Hadaje
€ro U3YYeHHs 3a/ay, pellaeMbIX HAa YPOBHE HWHTYUTHBHOTO TMO3HAHHS, U ONpPENeIEHHBIM 00pazom
OpraHW30BaHHasl paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO WM IPOCTPAHCTBECHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE UHTYUTHBHBIX MPOIECCOB, MOTUBHPYET K JajbHEHIIEMYy U3yYSHHIO
npeaMeTa.

[Ipenmourenue OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METONY OOYYEHHs, TO €CTh TEOPETUYECKUE
3HaHHUS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-TIPAKTHYECKON JesTenpbHOCTH. Pa3BuTne
MPOCTPAHCTBEHHBIX MPEACTABIECHUN y ydJallMXcsi B Kypce CTEPEOMETPUH MPOBOAMUTCS 3a CUET pelieHus
3a/1a4 Ha CO3/IaHKe IPOCTPAHCTBEHHBIX 00pPa30B M 3a/1ay Ha OMEPUPOBAHKE MPOCTPAHCTBEHHBIMU 00pa3amu.
Coznanue oOpasza MPOBOAUTCS C OMOPOM Ha HAINIAIHOCTh, a OINEpPHpPOBaHHE 0O0pa3oM — B YCIOBHUAX
OTBJICYCHHUSI OT HATJISITHOCTH, MBICIIEHHOTO H3MEHEHHSI €T'0 MCXOJHOTO COJICPIKAHUS.

OcHoBHBIE coaepxaTenbHble JUHUU Kypca «l'eometpum» B 10-11 kmaccax: «MHOTOTpaHHUKH,
«[IpsiMBbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE», «Tena BpamieHus», «BeKTOpsl U KOOPJIUHATHI B TIPOCTPAHCTBE.
dopMupoBaHUE JIOTUYECKUX YMEHHMH paclpeiensieTcsi He TOJIbKO MO COAEepKaTeNbHBIM JUHUSAM, HO U TIO0
rojiamMm 00y4eHus Ha YPOBHE CPEHETO 0011Iero 00pa3oBaHus.

Cogepxanre 0Opa3oBaHHs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3yjibTaTaM OCBOEHUS paboueii
MIPOTpaMMBbl, paclpeAeIEHHBIM 10 ToJaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJICHUE
T€OMETPUUECKUMHU TOHATUSMU W HaBBIKAMHU OCYILECTBISUIOCH IOCIIEOBATENIbHO U TOCTYMATENbHO, C
COOJIOZICHMEM TPHUHIMIIA TMPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAINCH B OOIIYIO CHCTEMY
TEOMETPUUECKUX TPEJCTaBICHUH OOydarouuxcs, pacuupss U yrayomss e€, oOpa3ys MpOUHBIE
MHO>KECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomerpun otBoauTcs 2 vaca B Henento B 10 kimacce u 1 yac B Hegemo B 11 kiacce,
BCETO 3a JiBa roga o0y4denus - 102 yaeOHbIX yaca.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBo. [lonatue 06
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TaPAJIJICIIBHBIE U CKPEILHUBAIOIIHAECS
npsiMele. [TapamuiebHOCTB NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaAJlIC/IbHBIC IIPSMBIE B IIPOCTPAHCTBE;
[apAJUIEIBHOCTh TPEX MPSAMBIX; IAPAJLICIBHOCTh HPSMOW M IIOCKOCTH. YTUIBI C COHANpaBICHHBIMU
CTOpPOHAaMH; Yrojl MEXAY IpsSMBIMUA B IIPOCTpaHCTBE. llapaynenbHOCTH IIIOCKOCTEW: IapajuleibHbIE
IUIOCKOCTH; CBOMCTBA MapajuleNbHbIX Iu1ockocTell. [Ipocreiimme npocrpaHcTBEHHbIE (GUTYphI HA MIIOCKOCTH:
TETpasap, KyO, napaienenumen; IOCTPOSHUE CEUECHU.

[lepieHIUKYIAPHOCTE NPAMOM M INIOCKOCTHU: IEPHEHAMKYJSPHBIE IPSIMbIE B IIPOCTPAHCTBE, IPSAMBIC
NapaJulebHbIe U NEPIEHAUKYJIAPHBIE K INIOCKOCTH, IIPU3HAK NEPIEHAUKYJIIPHOCTH MPSMOM U IJIOCKOCTH,
TeopeMa O MPsAMOM MNEPHNEHAMKYISIPHOM IUIOCKOCTH. YTIBl B INPOCTPAHCTBE: YroJd MEXIAY MpsAMOM H
IJIOCKOCTBIO; JBYTPAHHBIM YIoJl, JIMHEHHBIM Yroj JABYIpaHHOro yria. IlepneHaukynsp M HakJIOHHBIE:
paccTossHUE OT TOYKU JI0 IUIOCKOCTH, PAacCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, MPOEKUMs (GUrypsl Ha
IJIOCKOCTh. IIepnenauKyIsIpHOCTD INIOCKOCTEN: NPU3HAK MEPIICHINKYIAPHOCTH ABYX ILNIOCKOCTEN. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue  MHOTOTpaHHHKA, OCHOBHBIE DJJEMEHTHl MHOIOTPAaHHMKA, BBINYKIBIE M HEBBIIIYKJIbIC
MHOT'OI'PAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrospHas mpu3ma; IPaHU U OCHOBAHMS IPU3MBI,
npsMas W HakJIOHHAas MpHU3Mbl; OOKOBas M TOJHas MOBEPXHOCTh Mpu3Mbl. llapamnenenunen,
IIPSIMOYTOJIBHBIM NapaJlIeenunes U ero ceoucTea. llupamuaa: N-yroiapHas nupamuga, rpaHd U OCHOBaHUE
nupamMu/ibl; OOKOBas U IMOJIHAS MOBEPXHOCTh MUPAMUbI; IPABUJIbHAS U YCEUEHHAs MUpaMuia. DJIEMEHTHI
IpU3Mbl U tupamMuabl. 1IpaBuibHbIlE MHONOTPAaHHUKH: MOHATHE NPABWJIBHOIO MHOI'OTPAaHHUKA; IPABHIIbHAS
npu3Ma U IpaBWIbHAs NMUPaMUAA; NpaBUibHAs TpEyrojibHas NUpPaMHUAA M MPaBUIbHBIA TETpa’ap; KyoO.
[IpencraBnenure o MpaBWIIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, J0JAeKa’3ap U ukocadap. CedeHHs] MPUBMBI U
IIUPAMHUJIBL.

CumMeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, THPSAMOH, IJIOCKOCTU. OJIEMEHTHI
CUMMETPUHU B NUPAMHUJAX, ApAJUIEIEIUIEaX, TPABUIIBHBIX MHOTOTPaHHUKAX.

Borunicnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, nuaroHaiu, yribl. [lmomans OOKOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSMOU NMPHU3MBI, IJIOLIAlb OCHOBAHHM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOM
npusmebl. [lnomans 00KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPAaBUIBLHOW MUPaMUIbI, TEOPEMa O IUIOLIAIN
yceu€HHoM nupamusl. [Tonstue 06 06béMe. OObEM MUpaMUIbL, TPU3MBI.

[Tono6uble Tena B npoctpaHcTBe. COOTHOMIEHUS MEXY IIOMIAASIMHU TOBEPXHOCTEH, 00bEMaMH 1MOJ00HBIX
Tell.

11 KUIIACC

Tena Bpamenus

[Munuaapuyeckas TMOBEPXHOCTh, OOpa3yrolue IWIHHIPUYECKON MMOBEPXHOCTH, OCh IMJIMHIAPUYECKON
noBepxHocTH. LunuHap: ocHoBaHMsA M OOKOBas MOBEPXHOCTh, OOpasyrolas M OCh; IJIOLIA]b OOKOBOW M
MIOJIHOM TOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yroliie KOHHYECKOH MOBEPXHOCTH, OCb W BEpIIMHA KOHUYECKOM
noBepxHocTU. KoOHyc: ocHOBaHWME W BepIIMHA, OOpa3yroImias ¥ OCh; IUIOMIAJh OOKOBOW M TIOJHOM
MOBEPXHOCTH. Y c€UEHHBIN KOHYC: 00pa3yIolIye U BbICOTa; OCHOBaHUS U OOKOBAasi MOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IuaMeTp; IIomaas MoBepxHocTu ceprl. BzauMHoe pacrnonoxkenne chepsl u
IUIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; riomanb chepsl.
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N3o6pakenue Ten BpaleHus Ha MIIOCKOCTH. Pa3BEépTka HumHApa U KOHyca.
KoMmOuHammu Ten BpamieHUss W MHOTOTPaHHUKOB. MHOTOTpPaHHUK, ONMMCAHHBIA OKOJO cdepsl; cdepa,
BIIMCAHHAS! B MHOTOTPAHHUK, WJTU TEJIO BPAIICHUSI.
[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Teln. Teopema 00 00BEME MNPSAMOYTOIBLHOTO
napajenenunena u cieAacteus u3 He€. O0bEM nnnmuHpa, konyca. O0bEM 11apa 1 wiomaab chepsl.
[TogoOHusIe Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXy IUIOLIAIIMH TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX
TEJL.
Ceuenns muIMH/pA (MApAIIIETbHO U NEPICHANKYISIPHO OCH), CEUCHHS KOHYca (MapauieIbHOe OCHOBAHUIO U
POXO/AIIee Yepe3 BepIINHY), CEUYCHHS I1apa.

BeKTOpBI M KOOPANHATHI B IPOCTPAHCTBE
Bektop Ha rmutockoctd M B mpoctpaHcTBe. ClOKEHHWE U BBIYMUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
gucino. Pa3noxxenne BekTopa 1mo TpéM HEKOMILIaHApHBIM BekTopaMm. [IpaBuno nmapamrenenunena. Pemenue
3aJa4, CBA3aHHBIX C IPUMEHEHUEM IMPaBHJI ACHCTBUN ¢ BeKTOopamH. [IpsiMoyronpHas cucreMa KOOpJHHAT B
npoctpanctBe. Koopaunatel Bekropa. IIpocreiimme 3amaum B KOOpAMHATaX. YTON MEXAYy BEKTOPaMH.
CkanspHoe npou3Be/IeHNE BEKTOPOB. BeIuucienne yrioB Mexay NpsMbIMH | II0cKoCTsiMUA. KoopanHaTHO-
BEKTOPHBIN METO] IIPH PEIICHIH T€OMETPUYECKHX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE  pe3yNbTaThl  OCBOGHHUS  NporpaMMbl  ydeOHOro  mpeamera  «MaremaTuka
XapaKTEepU3YKTCS:

I'paxnanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBHIO TPAXKIAHCKON MO3ULIMUA OOY4Yarolerocss Kak aKTHUBHOIO U OTBETCTBEHHOTO
YJIeHa POCCHUUCKOTO OOIIEeCTBa, TMPEJCTABICHUEM O MAaTEeMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, MPOLENyp T'Pa)kJAaHCKOro o01ecTBa (BHIOOPHI, OMPOCHI U Mp.), YMEHUEM
B3aMMOJICHCTBOBATH C COLUATBHBIMA HHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKITUSMU U HA3HAUYCHUEM.

IlarpuoTHyeckoe BocIMTaHUE:

c(OPMHPOBAHHOCTBIO POCCUHMCKON TI'pa)XTaHCKOW WACHTHYHOCTH, YBKEHHS K MPOLUIOMY U
HACTOSIIIEMY POCCUMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHUSIM pPOCCUHCKHUX
MaTeMaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATHUX JOCTUKEHHUU B JPYIHUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; chHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, ATUYECKOrO MOBEAECHUS, CBS3AHHOTO C IMPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHHUM HAYKU H
JESTENIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOTO OYIYyIIETO.

JcTeTH4ecKoe BOCIUTAHME:

3CTETUYECKUM OTHOILIEHHEM K MHpY, BKJIIOYas ACTETUKY MaTEeMaTUYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a]a4, PEIICHUN, PACCYKICHUN; BOCIPUUMYUBOCTHI0 K MAaTEMAaTUYECKUM aCIEKTaM Pa3IMYHbIX
BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTHYeCKHEe 3HAHHUS B HMHTEpecax 370pOBOrO M
Oe3zomacHOro oOpa3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (370pOBOE MHUTAHHE,
cOaNmaHCUPOBAHHBIM PEXUM 3aHITUA M OTIbIXA, PEryisipHas (U3HUecKas AaKTUBHOCTDB); (PUIUUYECKOTO
COBEPLICHCTBOBAHMS, TP 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOIIOOUS;, MHTEPECOM K pas3audyHbIM chepam
pohecCHOHANBEHOM JEesITENFHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ MPUIOKEHUSIMH, YMEHHUEM COBEpPIIATh
OCO3HAHHBIM BBIOOp Oynymied mnpodeccun U peann30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TIJIaHBI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHHIO M CaMOOOpPa30BAHUIO HA MPOTSHKEHHUU
BCEM JKW3HU; TOTOBHOCTBHIO K AKTHBHOMY YYacCTHIO B PEIIEHWH MNPAKTHUYECKUX 3a7a4 MaTeMaTHYECKOU
HaIpaBJIECHHOCTH.

e

IKO0JI0TrHYecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO JKOJIOTHYECKON KYIbTYPhl, MOHUMAHHEM BIHUSHUS COLUATHHO-IKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOJHONM M COIMAIBHOW CpEeIbl, OCO3HAHHEM TIJIO0ATBHOTO XapakTepa
9KOJIOTHYECKHUX MPOOIeM; OpHeHTallMell Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWM IS pelieHus 3amad B
00JIaCTH OKPYKAIOIICH Cpejbl, TJIAaHUPOBAHHUS TIOCTYNMKOB M OIEHKH MX BO3MOJKHBIX TOCIEACTBUU IS
OKPYKaroIlEe Cpebl.

I{eHHOCTH HAYYHOI' O NTO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH U
0OIIIeCTBEHHON MPAKTHKH, TOHUMAaHUEM MaTeMaTHUYeCKOW HAYKH Kak Cepbl 4eTOBEUECKON NeATEIHLHOCTH,
STanoB €€ pa3BUTUS W 3HAYMMOCTHU [Jisi PA3BUTHUS LMBWIM3AIMHU; OBJIAJICHHEM S3bIKOM MaTeMaTHUKU U
MaTeMaTUYECKON KyJIbTYpOWd Kak CpPEICTBOM MO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIBCKYIO IESTEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

MeramnpenmMeTHble  pe3yiabTaThl  OCBOGHHUS — IporpaMMbl  ydeOHoro  mpeamera  «MaTemaTukay
XapaKTepU3YIOTCSl OBJIAJICHUEM YHHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, VHUBEPCANbHLIMU
KOMMYHUKAMUSHBIMU OCLCMBUAMU, YHUBEPCATbHIMU PE2YAAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvnvie nosnasamenvhvle Oeticmsus, odecnequsaiom Gopmuposanue 6a308blX KOSHUMUBHBIX
npoyeccos 0oyuarowuxca (0ceoeHue Memooo8 NO3HAHUSA OKPYHCAlouje2o Mupa, npumeHeHue J102UYecKux,
uccnedosamenbCcKux onepayuil, ymeHuil pabomams ¢ unHgopmayueii).

ba3zoBble Jlornyeckue 1ecTBUA:

® BBIBIAITH M XapakTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKKM MAaTEeMATUYECKUX OOBEKTOB, IOHSATHUH,
OTHONIICHUN MEXIY MOHSATUSAMU; (HOPMYIUPOBATH ONPEICICHUS MOHSITHIA, YCTAHABINBATH CYIIECTBEHHBIN
pU3HAK KJIAaCCU(PUKAIIUU, OCHOBAHUS JIJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTI0 aHAIIU3a;

®  BOCIPHUHHMMATH, (OPMYIHUPOBATH U MPEOOPA3OBHIBATH CYXKICHHS: yTBEPAUTEIbHBIC U OTPUIATEIbHBIE,
€IMHUYHBIE, YACTHbIE U OOLIHUE; YCIOBHBIE,

®  BBIBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeuHMs B (akTax, TaHHBIX,
HAOMIONIEHUSAX M YTBEPXKICHHSX; TMpeajiaraTb KpPUTEPUM JUISI  BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUYUIICNIATh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOATEIBHO JOKAa3aTEeIbCTBA MAaTEMATUYECKUX YTBEPKICHUM (IpsiMble U  OT
MPOTUBHOTO), BBICTPAWBATh APTyYMEHTAIlUIO, MPUBOAUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE CY>KJIECHUS U BHIBOJbI;

e  BEIOMpaTH cOCO0 pemieHust ydyeOHOW 3a7aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHUs, BHIOMPAThH
HauboJ1ee MOAXOAALIUI C yUETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/bCcKue 1eCTBUA:

®  UCHOJB30BaTh BONPOCH KaK HMCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUSA; (POPMYIHUPOBATH BOIMPOCHL,
GuKcupyommMe TPOTHBOPEUHE, MPOOIeMy, YCTaHABIMBAaTh MCKOMOE W JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIN JKCHEPUMEHT, HCCIEJOBAaHHE IO YCTAHOBJICHUIO
O0COOEHHOCTEl MaTeMaTHYecKOro OOBEKTa, SBJIEHUS, IPOLEcca, BBISBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH;

®  CaMOCTOATENHHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIOICHNUS,
UCCIIEIOBaHMs, OLIEHUBATh JJOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTaTOB, BBIBOIOB M 0000IICHHUI;

®  [IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPEIIOI0KEHHUS O €r0 pa3BUTUN
B HOBBIX YCJIOBHSIX.

Pabora ¢ nnpopmanmeii:

e  BBIABIATH JeuuThl MHPOpPMAIIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETAa HA BOIMPOC M JJIA pPEUICHUs
3a/1a4i;

e  BBIOMpaTh MHPOPMAIMIO M3 MCTOYHHMKOB PA3NIMYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH U
HMHTEPIPETUPOBATH MH(POPMALIUIO PA3TUYHBIX BUJIOB U (DOPM MpeICTaBICHHUS;

®  CTPYKTYpHpOBaThb HMH(pOpPMAIUIO, NPEACTaBIATh €€ B pa3IMuHBIX (opMax, WIUIFOCTPUPOBATH
rpaduyecku;

®  OIEHUBATh HAIEKHOCTH MHGOPMAITUH TI0 CAMOCTOSTENIEHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, 00eCneyusarm CcoOoOpMUpoSaHHOCMb COYUATbHBIX
HABbIKO8 00Y4aAOUWUXCHL.

Oo0menne:

e  BOCHPHUHHUMATH U (OPMYIUPOBATH CYXAECHUS B COOTBETCTBUH C YCIOBHUSIMHU U LEISIMH OOILIEHUS; SICHO,
TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
XOJly pellieHus 3a/Jaul, KOMMEHTHPOBATh MOJIYyYEHHBIN pPe3yibTar;



e B X0/€ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJIEMBI, pelaeMon
3aJ]aul, BHICKA3bIBaTh MU, HAllEJICHHbIE Ha TIOUCK PEIICHHUS]; COMTOCTABIISATH CBOU CYXKICHUS C CYXKICHUSIMU
JIPYruX Y4YaCTHUKOB JWAJIOTa, OOHApYXKHMBATh pazMuMe M CXOACTBO MO3MIMK; B KOPPEKTHOW (opme
dbopMynupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

®  TIPEICTaBIATH PE3YJbTAThl PEIICHHS 3aaui, SIKCIIEPUMEHTA, UCCIIEAOBAHMS, IIPOCKTA; CAMOCTOSTEILHO
BBIOMPATh (OPMAT BBICTYIICHUS C YUETOM 3aja4 MPE3eHTAUN U OCOOCHHOCTEH ayIuTOPHH.
CoTpyaHn4ecTBo:

e [IOHUMaTh W HCIIOJIB30BATh IMPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAIBHOW PabOTHl NPHU PEIICHUU
y4eOHBIX 3a7ay; NMPUHUMATh LEJIb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATh OPTaHU3ALMUIO0 COBMECTHOM
paboThI, pacpeessaTh BUIbI padOT, TOroBapUBaThCS, 0OCYKIATh MPOIECC M PE3yJIbTaT PaboThl; 0000IIaTh
MHEHHS HECKOJIBKUX JTIOICH;

®  y4acTBOBaTh B IpyNMNOBBIX (hopMax paloThl (0OCYXkaAeHHsS, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U
WHBIE); BBIIOJHATH CBOIO YacTh paOOThl U KOOPAUHUPOBATH CBOM JIEUCTBUS C IPYTMMH WICHAMU KOMAaH/IbI,
OLICHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIMI MPOJYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH
B3aMMOJICHCTBUS.

3) Vhusepcanvhvie pezynsmuensle Oeticmgus, 0Oecneyusaom GopmMuposanue CMvlClo8bIX YCMAHOBOK U
JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:

®  COCTaBJIATH IUJIaH, aJITOPUTM pELICHHS 3a/Ja4yd, BBIOMpPATh CHOCOO pelIeHUs ¢ YYETOM HMEIOIIMXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH BApPHAHTHI PEUICHHUH C
y4€TOM HOBOU HH(OPMAITHH.

CaMOKOHTPOJIBb:

e BJaJeTh HABHIKAMHM [IO3HABATENBHON pEeQIIEKCHM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUH U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YNIbTAaTOB; BIAJECTh CIIOCO0aMH CaAMOTIPOBEPKH, CAMOKOHTPOJIS IpoIecca
U pe3y/bTaTa pelIeHus: MaTeMaTHYeCKOU 3a/1a4H;

® MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPH PEIICHWH 3a/1a4¥, BHOCUTh KOPPEKTHBHI B
NESTEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX, HAWJICHHBIX OIIHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIEHMBATh COOTBETCTBUE pe3yiabTaTa Il MU YCIOBUSAM, OOBACHATH MPUYMHBI JOCTHKCHUS WU
HEJIOCTHKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH, HAXOAUTH OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

OmnepupoBaTh MOHATUAMHE: TOUKA, MPsAMasi, MIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX MPH PEIICHHH T€OMETPHUECKUX 3aj1ad.

OmnepupoBaTh MOHATHAMHE: MMAPAJUICIBHOCTD U TIEPICHIUKYISAPHOCTD MPSIMBIX M IIOCKOCTEH.

KnaccuguiupoBaTh B3aUMHOE PACHOJIOXKEHHUE TPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYIPAaHHBIA YroJI, TPaHW ABYIPAHHOTO yrja, peOpo IBYrpaHHOTO YIJIa;
JMHEWHBIN YroJI JBYTPAaHHOTO yIJia; TpajJyCHas Mepa JIBYIPaHHOTO yTJia.

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHUK, BBIMYKJIBIH M HEBBINYKJIBI MHOTOTPAHHUK, 3J€MEHTHI
MHOTOTpaHHHKA, TPABUJIbHBIN MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BH bl MHOTOTPAaHHHKOB (MMMpaMuIa; MpU3Ma, IPSIMOYTOIBHbIN Mapajieeuie/,
Ky0).

KnaccuduiupoBath MHOTOIpAaHHHMKH, BbIOMpas OCHOBAaHUS IS KiacCH(UKAMU  (BBIIYKIBIC |
HEBBINYKJIbIE MHOTOTPAHHUKH; TPaBUJIbHBIE MHOTOTPAHHUKH; TMpPSIMble W HAKJIOHHBIE TPU3MBI,
napaIeIICIUIIC IbI).

OmnepupoBaTh MOHATUAMHE: CEKYINAs MIOCKOCTh, CCUEHHUE MHOTOTPAHHUKOB.

OOBSACHSTH MPUHITUIIBI IOCTPOCHUS CEYCHUH, UCITOB3YSI METO/ CIIC/IOB.



CTpouTh cedyeHus: MHOTOTPAaHHUKOB METOAOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3
PHCYHKOB TIPOCTHIX 00BEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxOXJIEHHE T€OMETPUYECKHX BEIMYUH MO O0pasliaM WIHM aIrOpUTMaM, MPUMEHSS
U3BECTHBIC aHAIUTUYCCKUE METOJBI TMPU PEIICHUH CTaHIAPTHBIX MATEeMAaTHYECKUX 33]a4 Ha BBIYUCIICHHEC
paccTOSIHUA MKy JBYMs TOYKaMH, OT TOYKH JO HPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIBAOIIUMUCS IIPSIMBIMH.

Pemrate 3aaum Ha HAaXOXJAEHHE TEOMETPUYECKHX BEIMYMH MO O0pasliaM WIM alIrOpUTMaM, MPUMEHS
U3BECTHBIC aHAIUTUYCCKUE METOJBI TPU PEIICHUH CTAaHIAPTHBIX MATEMAaTHYECKUX 33]ad Ha BBIYUCIICHHEC
YIJIOB MEXIY CKpEIIMBAIOIIMMHUCS MPSIMBIMH, MEXIY NPSMOU U IUIOCKOCTBIO, MEXIY IUIOCKOCTSAMH,
JIBYTPaHHBIX YTJIOB.

Bbraucnare 00bEMBI U MIJIOMIAU TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpH3Ma, MUPaMUa) ¢ PUMEHEHUEM
GOpMyIT; BBIYHCIATH COOTHOIICHHS MEXIy IUIOMAASIMU IOBEPXHOCTEH, OO0ObEMaMH TOJOOHBIX
MHOTOT'PaHHHKOB.

OnepupoBarh MOHATHIMU: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CHMMETPHUH; IIEHTP, OCh
U TIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekatb, TmpeoOpa3oBbIBATh M HHTEPIPETHPOBATH  HMH(GOPMAIMIO O  IPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTEKaX U pUCYHKaX.

[TpumensTh reomeTpuueckue (akThl I PEIICHUs CTEPEOMETPHUSCKUX 3ajad, MPEIoIararliiux
HECKOJIbKO IIaroB PEIICHHS, €CITU YCIIOBHSI IPUMEHEHUS 3a/1aHbl B SIBHOK (opMme.

[TpuMeHsATh TIpOCTEUIIME MPOTPaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHUKAIMOHHBIC CHCTEMBI IPH
pEIICHIH CTEPEOMETPUIECCKHX 3a/1a4.

[IpuBoAMTH TpPUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOAC W IKU3HU, PACIO3HABAThH
IPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsATh TMONyYEHHBIC 3HAHUS HA MPAKTHKE: aHAIM3MPOBATh PEaJbHBIC CHTYallMd W TPUMCHSTH
U3y4eHHBIC MOHATUS B MpOIECcCe IMOMCKAa PEUICHWS MaTeMaTHYecKH C(HOpPMYIUPOBAHHON MPOOIIEMBI,
MOJICIIUPOBaTh peallbHbIC CHUTYallMd Ha S3bIKE TIEOMETPUH, HCCICI0BATh MOCTPOCHHBIC MOJCTH C
UCTIOJIb30BAaHUEM T€OMETPUYECKUX TMOHITHH U TEOpeM, almnapara ajareOphl; pemaTh MPaKTHUYECKUe 3a/1a4H,
CBSI3aHHBIC C HAXOXKICHHEM T€OMETPHUCCKUX BEITHUHUH.

11 KUIIACC

OnepupoBaTh MOHATHSAMH: IHJIMHAPUYECKAs TOBEPXHOCTh, OO0pa3yrolue MHIWHIPUYECKON
MOBEPXHOCTHU, HUIUHAP, KOHHUYCCKAasA IOBCPXHOCTD, 06pa3y}011me KOHUYECKOU IOBEPXHOCTHU, KOHYC;
ceprueckas MOBEPXHOCTD.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, chepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS TeIl BpallleHUSI.

KnaccuduiupoBars B3auMHOE pacmioiiokeHHe cPepbl U TIIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CErMEHTa; MIapOBOM
CJIOH, OCHOBAaHHME IIaPOBOTO CJIOSI, BRICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbraucnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEN TEN BpAIllEHUS, TEOMETPUUYECKUX Tell C MPUMEHEHHEM
dbopmy.

OnepupoBaTh MOHATHSAME: MHOTOTPAaHHUK, BIUCAHHBINA B cepy U ONMUCAHHBIN 0KOIIO cepsr; chepa,
BIIMCaHHAs B MHOT'OT'PAHHUK WJINA TCJIO BpAalllCHUA.

BbIYncnsaTe COOTHOLIEHUS MKy TUIOMIAISIMU MTOBEPXHOCTEH U 00BEMaMH MOAOOHBIX TET.

N306paxats u3yyaemble (GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TMJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYpP: BHUI CBEPXY,
cOOKY, CHH3Y; CTPOUTH CCUCHUS TEIl BPaIlCHHS.

W3Brekatb, WHTEPIPETHPOBATH M  NPeoOpa3oBbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX GUrypax, MpeACTaBIEHHYIO Ha YepTekax U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.



BBIHOJIHHTB I[CﬁCTBHH CJIOXKCHUS BGKTOpOB, BbIYHUTAHUA BCKTOpOB n yMHO)KeHI/ISI BGKTOpa Ha 4ucCio,
O00BSICHATH, KAKUMHU CBOMCTBAMH OHH 00JI1aJalo0T.

IIpuMeHATh IpaBUIIO NapasuIeIICIUIIEIA.

OnepupoBaTh TMOHSATUSMHU: JEKAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJI MEXAY BEKTOPAMH, CKAJISPHOE MPOU3BEIICHUE BEKTOPOB,
KOJUTMHEApHBIE U KOMILJIaHAPHBIC BEKTOPHI.

HaxomuTth cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJl MEXKYy BEKTOPAMH, CKATSIPHOE
MIPOM3BEICHNE, PACKIAIBIBATh BEKTOP 110 ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHCHHEM B JICKAPTOBOM cHCTEME KOOPMHAT.

[IpumeHsaTp reomeTpudeckue (aKThl JJIS PEIICHHS CTEPEOMETPUYCCKUX 3a/lay, MpPEearoararolmx
HCECKOJIBKO III1aroB pCIJ_IeHI/ISI, €ClInu YCJIOBI/ISI HpI/IMeHeHI/ISI 3a1aHbI B ﬂBHOfI q)opMe.

Pemate mpocreiiiye reoMeTpuYecKre 3aa41 Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOT'O METO/Ia.

Pematp 3amaum Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOIICHHUN W HAXOXJICHHUE T'€OMETPHUYECKUX
BEJMYMH 1O oOpasmaM WM aJIrOpuTMaM, NMPUMEHSS W3BECTHBIE METOJbI IPH PEUICHWH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3a/1a4.

[TpumeHsTh mpocTeiiire MporpaMMHbIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBOoaUTL MpUMEpPhl MaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B MPUPOJEC W JKU3HHU, PACIIO3HABATh
HpOﬂBJIeHI/IC 3aKOHOB FeOMeTpI/H/I B I/ICKYCCTBG.

[IpuMeHsTh MONTY4YeHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh peajbHbIe CUTYallMd U MPUMEHSATH
U3y4CHHBIC MOHATUS B MpPOIECCe IOMCKA PEUICHHUsS MaTeMaTH4ecKH C(HOPMYIMPOBAHHOW NPOOIEMBI,
MOJICJIMPOBATh pEaJbHBIE CUTyallUM Ha SI3bIKE TE€OMETPUU, HCCIIEN0BaTh IOCTPOCHHBIE MOJEIU C
HUCITIOJIB30BAHUEM FGOMCTpI/I'-IGCKI/IX HOH?[TI/Iﬁ nu TGOpeM, annapaTa anre6pm; pemaTL HpaKTquCKHe 3agaydu,
CBSI3aHHBIE C HAXO0XKJICHUEM IreOMETPUYCCKUX BEITHMYHH.

10



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3jaejioB H TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 10
9 [IpsiMble W TUIOCKOCTM B HPOCTPAHCTBE. 12 1
[TapamienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)mIEmepHOCTb IPSIMBIX g,
IJIOCKOCTEHN
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHoOrorpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 5 0

11




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3ieioB U  TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
paGoThI pa6oThI pecypesI
1 Tena BpaieHus 12
2 OOBEMBI TET 5 1
3 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0000111IeHNE, 7 1
cHCTEMaTH3aIHs 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 3 0
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INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

wn Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TTOHSTHSI CTEPEOMETPUH: TOUKA,
npsimasi, IIJIOCKOCTB, IIPOCTPAHCTBO.
[IpaBuna wu300pakeHUs Ha PHCYHKax:
M300paXeHUs MIOCKOCTEH, MapayuieIbHbIX
PSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

ITonstus: MNEPECCKaromurecCsa IIJIOCKOCTH,
NepeceKarommecsa npsamMasa 1 rmiI0CKOCTb
IlonsTus: MNEpeCCKarommeca IIJI0CKOCTH,
MNEPECCKAOIMMUECA IpAMad U IIJIOCKOCTb

3HaKOMCTBO C MHOTI'OI'paHHUKaMH,
n300paxeHue MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HavanbHble cBeneHust o Kkyoe U nupamuie,
ux pa3BépTtkn U Moxenu. CedeHus
MHOTOTPaHHUKOB

Hauanpubie cBeeHust o Kky0e U mupamu/e,
ux pa3BépTku u  Moaenu. CedeHHs
MHOTOT'PAaHHUKOB

ITousTHe 00 aKCHOMAaTHYECKOM
MOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITousTHe 00 aKCHOMAaTHYECKOM
MOCTPOEHUU  CTEPEOMETPUU:  AKCHUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

[MousTHe 00 aKCUOMAaTHYECKOM
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IIOCTPOCHUU  CTEPEOMETPUU:  AKCHUOMBI
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

[lonsTue 00 aKCHOMaTHYECKOM

10 MOCTPOCHUU  CTEPEOMETPHHM:  aKCHOMBI 1
CTEPEOMETPHUH H CIEJCTBHS U3 HUX
B3anMmHOe pacnonokeHue NOpsAMBIX B

11 IIPOCTPaHCTBE:! mepecekaromuecs, 4
napajjieibHble W CKPEUIMBAIOIIUECS
npsiMble
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN B

12 MPOCTPAHCTBE! MApaIENbHbIE MPAMbIE B 4
IPOCTPAHCTBE;  HApaJJICNIbHOCTh  TPEX
IPSIMBIX
[apannenbHOCTh MPSAMBIX U IJIOCKOCTEH B

13 npoctpancte: IlapamnensHocTh psMoit 1 1
TUIOCKOCTH

14 VYTriibl ¢ COHaNPaBIEHHBIMUA CTOPOHAMHU 1

15 Yroa Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

16 Yroa Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

17 [TapannensHOCTH IUIOCKOCTEH: 1
napaieNbHbIe TUIOCKOCTH

18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1
[Tpocreiine npocTpaHCTBEHHbIE (UTYPHI

19 Ha TJIOCKOCTH: TETpadIp, kyo, 1
napaJiesenumne;|

20 [TocTpoenue ceueHuit 1

21 [TocTpoenue ceueHmit 1
KontponbHast pabota no teme "IIpsambie u

22 MIJIOCKOCTH B MIPOCTPAHCTBE. 1 1
[TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH"

23 [lepneHIUKYISIpPHOCTD psIMOH n 1
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24

IUIOCKOCTH: NEPIICHIUKYJIAPHBIEC NPSMBIE B
IIPOCTPAHCTBE

[Ipsimble rapasuieJibHbIe u
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

25

26

[Tpsimble napaJuleIIbHbIC u
NEPIEHAUKYJISPHBIE K IITIOCKOCTH

[Ipu3Hak nepneHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

27

28

29

[Tpu3Hak MepHeHAUKYISIPHOCTH TPSAMON U
IJIOCKOCTH

Teopema o0 mnpsAMON NEpPHEHAUKYIAPHON
IUIOCKOCTH
Teopema 0 npsAMON NEPHEHIUKYIAPHOU
IJIOCKOCTH

30

31

32

33

Teopema o mnpsaAMoOll NepHEHAUKYISIPHON
IJIOCKOCTH

[lepnieHaAUKYsIp ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKU A0 IUIOCKOCTH, PACCTOSHHUE OT
IPSIMOM 10 IIJIOCKOCTH

[lepnieHaAUKyYsIp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKU A0 IUIOCKOCTH, PACCTOSHHUE OT
IPSIMOM 10 IIJIOCKOCTH
IlepnieHAUKYNISAp U HAKIOHHBIE: PACCTOSHUE
OT TOYKM J0 IUIOCKOCTH, PACCTOSHHUE OT
IPSIMOM 10 IIJIOCKOCTH

34

HCpHCHI{I/IKyHSIp 1 HAKJIOHHBIC: PACCTOSAHUC
OT TOYKH J0 IINIOCKOCTH, PACCTOSAHHEC OT
HpHMOfI J0 IIITOCKOCTH

35
36

Yrnsl B NPOCTPAHCTBE: YroOJ  MEXIY
MIPSIMOM M TNIOCKOCTBIO

JIByrpaHHBI  yroi, JIMHEWHBIA  Yroj
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JIBYTPAHHOI'O yria

37

38

39

40

41

JIByrpaHHblii  yroyi, JIMHEWHBIA  yroji
JIBYTPAHHOIO yTJia

[IepnieHqUKYIAPHOCTD IIJIOCKOCTEM:
IPU3HAK  NEPHEHAMUKYISIPHOCTH  ABYX
IIJIOCKOCTEN
[IepnieHAUKYIAPHOCTD IIJIOCKOCTEM:
IPU3HAK  NEPHEHAUKYISPHOCTH  ABYX
IIJIOCKOCTEN
[IepnieHAUKyYIAPHOCTD IIJIOCKOCTEM:
IPU3HAK  NEPHEHAUKYISPHOCTH  ABYX
IIJIOCKOCTEN

Teopema o TpEX nepHeHAUKYIApax

42

Teopema o0 TpEX nepHeHaUKYIApax

43

Teopema o0 TpEX nepHeHAUKYIApax

44

45

KonTponbHas pabota o TeMaM
"IleprnieH IUKYISIPHOCTD MIPSAMBIX "
II0CKOCTEN" M "YTIbl MEXIy NPSAMBIMU U
IUIOCKOCTSIMU"

IlonsTe MHOr'orpaHHuka, OCHOBHBIC
OJICMCHTBI MHOTOI'pAaHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIE MHOTI'OI'PpaHHUKU; pazBépTKa
MHOTI'OT'paHHHUKa

46

[Ipusma: nNn-yronapHasg mpusMma; TpaHU U
OCHOBAHUS IPU3MBI; IIpsMasi U HAKIOHHAS
npu3Mbl; OOKOBasi U IMOJHAsE MOBEPXHOCTh
IIPU3MBI

47

48

[Tapamnenenunen, IIPSAMOYTOJIBHBIN
napaJuIeIeIUIe] U €T0 CBOWCTBA

[Inpamupa: N-yrojapHas NUPaMHUIA, TPAHU U
OCHOBaHME MHpaMHJIbl; OOKOBasi U TMOJIHAS
IIOBEPXHOCTh TNHpaMUIbl;, IpaBUIbHAS U
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yceu€HHasi TupaMuIa

HpaBI/IJ'IBHBIC MHOI'OIpaHHUKH: IIOHATHUC
MMPaBUJIBHOI'O MHOTOT'paHHUKA, ITpaBHUJIbHAA

49 npu3Ma ®W  TpaBWIbHAS  IUPaMUA; 1
NpaBWIbHAS TPEYroJIbHAs MUpaMuaa |
MPAaBWIBHBIN TeTpadip; KyO
[IpencraBnenue 0 MPaBUIIbHBIX

50 MHOTOTpAaHHHMKAX: OKTa’Jp, Aojeka’ap u 1
UKOCadIp.

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIIEHO TOYKH, TPSIMOH, TIOCKOCTH.

51 OJIEMEHTBl CHUMMETPUM B MNHPAMUJAX, 1
napaienenunesax, MTPaBMIIBHBIX
MHOTOTpPaHHHKAaX

50 Boruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: 1
pé0pa, TuaroHanu, yribl
[Tnomanbs 6GOKOBON MOBEPXHOCTU U MOJIHOM

53 MOBEPXHOCTH TPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, Teopema 0 O60KOBOM
MOBEPXHOCTHU TIPSIMON TIPU3MBI
[Imomane  OOKOBOWM  MOBEPXHOCTH U

54 MOBEPXHOCTH  MPABUJIBHOW  THPaAMUJIBI, 1
TEopeMa O IJIONIa I OOKOBOI TTOBEPXHOCTH
YCEYEHHOU IMUPAMHUIBI

55 KouTtponpHas pabota o TeMe 4 1
"MHororpaHHuku"

56 [TonsiTHE 06 00BEME 1

S7 O0bEM UpaMuIbl 1

58 O0BEM TUpaMHUTBI 1

59 O0BEM TUpaMHUIBI 1

60 O0BEM TUpaMHUIBI 1
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61 O0BEM TIPU3MBI 1

62 O0BEM TIPU3MBI 1

63 O0BEM TIPU3MBI 1

64 Kontponbhast pabora mo teme "OOBEMBI 1 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS

65 3HAHWH. [TocTpoenue CEUYCHUI B 1
MHOTOTPAaHHHUKE
[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIUS
3HaHUM. BBIUKCIEHHE PACCTOSHMI: MEXIY

66 JIBYMsI TOUKaMH, OT TOYKH JI0 MPSMOM, OT 1
TOYKH hi(s) TJIOCKOCTH, MEXITY
CKPEIIHUBAIOIIUMUCS TPSIMBIMU

67 Hrorosast koHTpoIbHAs paboTa 1 1
[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIUS
3HaHUM. BplunciieHWe  yIVIOB:  MEXIy

68 CKpPELIMBAOIMIMMHUCS  OPSIMBIMH,  MEXIY 1
OpsIMOM M TUIOCKOCTBIO,  JIBYTPaHHBIX
YIJIOB, YTJIOB MEXKY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 1o 68 5
[MTPOTPAMME
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: meHrtp, paguyc, IuaMerp;
IUTOMIA/Tb TIOBEPXHOCTH CHeEephl

KoauuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

BzaumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K

chepe; iomanab chepsl

N3obpakenue  chepbl, 1apa  Ha
mockocT. CedeHus mapa

Hunuuapuaeckas TMOBEPXHOCTb,
oOpazymoiue AJTUHIPUYCCKOU
MOBEPXHOCTH, OCh  IUJIUHAPUYECKOU
MMOBEPXHOCTHU

Hunuanap:  ocHoBaHuss U OOKoOBast
MOBEPXHOCTh, OOpasylomass ¥  OCbh;
IUIOIIAAb OOKOBOH u IIOJIHOM
MMOBEPXHOCTHU

N300parkeHne IUIMHAPA HA TUIOCKOCTH.
PassépTka LUAJUHAPA. Ceuenus
IMHApa (TJI0CKOCTBIO, MapaslIeNbHOM
WM NIEPIEHAUKYISIPHOM OCH IIMIIMHIPA)
Konnueckas moBepxHOCTh, 0Opa3yromue
KOHMYECKOW  MOBEPXHOCTH, OChb H
BCpIIMHA KOHHUYECKOU IMOBEPXHOCTHU

Konyc: OCHOBaHME W  BEpIINHA,
o0pasylomias ¥ 0Cbh; IO s OOKOBOM U
ITOJTHOW ITOBEPXHOCTH

VYceu€HHplii KOHYC: oOpasyomue u
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BBICOTA; OCHOBaHUSI U OokoBas
MMOBEPXHOCTD

N300paxkeHne KOHyca Ha IUIOCKOCTH.
Pa3zpéprka konyca. CeueHusi KoOHyca

10 (TTOCKOCTHIO, napauiensHon = 1
OCHOBAHHIO, U INIOCKOCTBIO, IPOXOAsALIeH
4yepe3 BEPIINHY)

11 KomOunanust ~ Ten  BpamieHuss | 1
MHOTI'OI'PaHHHUKOB
MHOrorpaHHMK,  ONMCAaHHBIH  OKOJIO

12 cdepsr; cdepa, BIIMCaHHAas B 1
MHOT'OI'PaHHHK MJIM B TE€JIO BPAILEHUS

13 [lonatue 06  oO6béme.  OCHOBHBIE 1
CBOHCTBA 0OBEMOB Tell

14 O0bEM UIMHIIpa, KOHYyCa 1

15 O0BEM mapa u riomazb chepbt 1
[lonoOHBle Tema B NPOCTPAHCTBE.

16 CooTHOIIEHHUS MEXIy  IUIOIIAISIMH 1
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KOHTpOJ‘ILI;Ia}I" pabora nmo Temam "Tena 1 1
BpaieHus" u "OobeMsl Ten"

18 BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Pasnoxenue BEKTOpa o TpéM

21 HEKOMIUTaHapHbIM BekTopam. [lpaBmio 1
napaiesenumnena
Pemmenue 3ajad, CBSI3aHHBIX C

22 NpUMEHeHHeM TmpaBwi JedctBuii ¢ 1
BEKTOpaMH

23 [IpsimoyronbHast cuctema koopauHar B 1
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npoctpaHcTBe. KoopauHatel  BekTopa.
[Ipocreiimune 3axa4n B KOOpAMHATAX

Yron wmexny Bekrtopamu. CraisipHOe

24 MIPOU3BEICHNE BEKTOPOB

o5 Brruuciienue yriioB Mexmy NpSMBIMH U
TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBI  METOJ  IIPH
pEIICHHH TEOMETPHUYUCCKUX 3a1a4

7 KontponbHas pabora mo teme ""BCKTOPBI 1
Y KOOPJMHATHI B IIPOCTPAHCTBE
[ToBTOpCEHME, 000011EHNE u

28 cucremarnzanus 3HaHWHA. OCHOBHBIC
¢burypsl,  (akTel, TEOpeMbl  Kypca
TUTAHAMETPHUH
[ToBTOpEHME, 00o0meHme u

29 cucremaru3zanusi  3HaHWi. OCHOBHBIE
¢burypsl, (axkTel, TEOpeMbl  Kypca
TUTAHUMETPHUH
[ToBTOpEHMUE, o0o0mIeHue u

30 CHCTEMATH3aLIS 3HAHUI. 3amaun
TUTAHUMETPUHU M METOJIbI UX PEIICHHS
[ToBTOpEHME, o0o0mIeHue u

31 cucTeMaTu3aIs 3HAHUH. 3agaun
TUIAHUMETPUHU M METOJIBI UX PEIICHUS
[ToBTOpeHwUe, 00o0mIeHme u

30 cucremarnzanus 3HaHWH. OCHOBHBIC
¢urypel,  daktel, TeopeMbl  Kypca
CTePEOMETPUH

33 HToroasi KOHTpOJIbHAsA paboTa 1

34 [ToBTOpeHwUe, 00o0mIeHme u

CHCTEMAaTH3aINsI 3HAaHUH
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OBILEE KOJIMYECTBO
[NPOT'PAMME

YACOB

110

34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

I'eometrpus 10-11 JI.C.Artanacsn, B.®.byry3oB u ap. IIpocsemenne 2020

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
I'eomerpus 10-11 JI.C.Artanacsan, B.®.byry3oB u ap.  IIpocsemnienue 2020
Junaktuueckue marepuansl K yaueoOnuky JI.C Atanacsn

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http:// school-collection.edy.ru

http:// wmolow .edy.ru

http:// www .math.ru

https://.math-ege.sdamgia.ru http:// alexlarin.net

http:// www .kokch.kts.ru/cdo/

http:// www .fipi.ru/

http:// www .ege.edy.ru/

http:// www .edy.ru/index.php

http:// mathege.ru

http :Ilwww.tmn.fio.ru/works/
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