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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLINXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOrO roCyAapCTBEHHOTO 00pPa30BaATEIHLHOTO
CTaHJapTa CpEeIHEro oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIIMKA POCCHHCKOTO OOpa30BaHMS.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HENPEPBIBHOTO OOpa30BaHMsA, LEIOCTHOCTD
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHSI IMYHOCTH 00YJaOIIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00yCJIOBJIeHAa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
o0ydeHHs T€OMETPUM B HANPABICHUU JIMYHOCTHOTO Pa3BUTUA 00ydaromuxcs, GopMupoBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX YYeOHBIX IUCIMILIUH.
PazButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYOIHOCTH M IPOHMCXOXKICHUH
TeOMETPUYECKUX aOCTpaKUWii, COOTHOIECHUH PEaTbHOTO U WICATBHOT0, XapaKTepe OTPaKCHUs
MaTeMaTUYeCKON HAayKOH SIBJICHUN U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAHUS B HAYYHOM IIO3HAHHMM U B IPAKTUKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[alTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpust siBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0Opa3oBaHus, TaKk Kak OOECredyrBaeT BO3MOXKHOCTh M3YYEHHS KaK IUCIHUIUIMH €CTeCTBEHHO-
HAyYHOW HAIMPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MpblluUIeHUE, (GOopMHUpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HMOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb W OMNPOBEPraTh TIMIIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7jad eCTECTBEHHO-HAyYHOIro LHMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpueHTalus 4YernoBeKa BO BPEMEHHU M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JCHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0O0BEAMHSIET pa3Hble BUABI yUeOHOW U TPYJOBOU
NESTENIbHOCTH, SIBISETCS OJHUM U3 MPOPECCHOHATBHO BaXKHBIX KAyeCTB, MOATOMY aKTyalbHa
3ama4a GOpMHUPOBaHUS y OOYYArOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
NEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOYKHOCTH MPHOOPETEHUSI W UCIIOIB30BaHUSI CUCTEMAaTHUYECKUX T€OMETPUYCCKUX 3HAHUU H
NeHCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIIEITHOTO TIPOIOJDKEHHST 00pa30BaHuUs 1O
CHEIHUALHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIh30BAaHHEM F€OMETPHH.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYMTENBHBIX 3aTPYAHEHHUH Ha YpPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpazoM, oOydaromiyecss Ha 0a30BOM ypPOBHE JOKHBI OCBOUTH
o0mIre MaTeMaTHYecKue yMEHUs, CBSA3aHHbBIC CO CIEeNU(UKON TeOMETPHH U HEOOXOIUMBIC NS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oH1M UMEOT BO3MOKHOCTb U3yYUTh T€OMETPUIO
Oosee riybOKO, €l B JaIbHEWUIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuopuTeTHBIMU 3a/1a4aMu OCBOCHHS Kypca «l eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (QopmupoBaHUE TMPEICTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpALICHUS Kak o
BaXHEHIIINX MaTeMaTHUYECKHX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3ydaTh pa3HbIE
SIBJICHUSI OKPY>KAIOILIET0 MUPA;

e (opMupoBaHHE YMEHHS pACIIO3HABAaTh Ha 4YEPTEXKaxX, MOJCISAX M B PEATbHOM MHUpE
MHOTOI'PAaHHUKH U TeJa BPAILICHNUS,

e OBJIQJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (¢dopMHpPOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSMU O MHOTOTPAaHHUKAaX U
TeJax BPAIllEHUS U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (GOPMHUPOBAHHE YMEHHUS
NPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAacCyXJCHHUS B  XOJ€  pEeLICHHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIILICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOW T€OMETPHUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
PEATBHBIX JKU3HCHHBIX CHUTYAlMSX W MPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHUCHMOCTEH W 3aKOHOMEPHOCTEH, (QopMyIHpoBaTh WX Ha S3bIKE
TEOMETPUM U CO3JaBaTb T'€OMETPUYECKUE MOJENIH, MPUMEHSATh OCBOCHHBIN
TEOMETPUUYECKHI ammapar s penieHus] MPaKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
WHTEPIPETUPOBATH U OIICHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPaAMMBI SIBISIETCS] BKIIOYEHHE B KYpC CTEPEOMETPUU

B Hayaje ero M3y4YyeHUs 3ajad, pellaeMblX Ha YpPOBHE HHTYUTHBHOTO TO3HAaHUA, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBINIJIEHUS, CTUMYJIUPYET MPOTEKAHWE HWHTYHUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO MTPEAMETA.

[Ipenmourenue OTHAETCS HATJSATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUN Yy ydyammxcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHH 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OMOpOH Ha HArJISAHOCTh, & ONEPUPOBaHUE 00Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePKaHNUS.

OcHoBHBIE conepxaTenbHble JuHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U TIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOPMUPOBAHNE JTOTHUECKUX YMEHHUH pacipeiesiieTcsi He TOJIbKO



10 COJEPXKATCIbHBIM JIMHHUSIM, HO WM IO ToJaM OOydYeHHsT Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeneIEHHBIM 10 ToaM 00yUYeHHUs, CTPYKTYPHPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO W IOCTYMATEIbHO, C COOJIIOJICHMEM TMPUHIIMIA MPEEMCTBCHHOCTH, YTOOBI
HOBBIC 3HAHHWS BKJIFOUAJIUCH B OGH.[yIO CUCTCMY I'COMCTPUUCCKUX Hpe[[CTaBJ’IeHI/If/'I 06y‘-IaIOH_II/IXC$I,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, Bcero 3a aBa roaa ooyuenus - 102 yueOHbIX vaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATHe
00 aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUHM U CIIEACTBUS U3 HUX.

B3auMHOe pacnoioKEHUE MPSAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMUECS, MapalIC/IbHbIE U
CKpemuBampomuecss npsAMsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEM B NPOCTPAHCTBE:
NapaJulebHbIE IPSIMBIE B IPOCTPAHCTBE; IAPAIUIEIBHOCTh TPEX NPIMBIX; NapaJUICIBHOCTH
OpSAMOM U IIJIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMM; YroJl MEXKAY IpPSAMBIMU B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TiockocTel. [IpocTeiimme mpocTpaHCTBEHHbBIE PUTYpPhI HA MIIOCKOCTHU: TETPAdAP,
KyO, apajuieNenuIes; IoCTPOEHHE CeYEHU.

IlepneHAUKYIAPHOCTE HPSAMOM M IUIOCKOCTH:  NEPIEHIUKYISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE W IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsAMOW NEpPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJd MEXKAY HPSIMOM M IIIOCKOCTBIO; ABYTPAHHBIM yrol,
JIMHEUHBIN Yrojl JBYIPaHHOrO yria. lIepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IUIOCKOCTb.
IlepnenquKyISIpHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTeN. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHuororpanHuKu

IlonsiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHUKa. IIpu3ma: N-yrospHas mpu3Ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HaKJIOHHAsI IPU3Mbl; OOKOBasl U MOJIHAS MTOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN ITapaulelenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nupamMpsia, TpaHM W OCHOBAHME NHpaMHbl, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBUJIbHAs W YCEUYEHHas MHpaMuJa. OJEMEHThl MpuU3Mbl M nHpaMuibl. [IpaBuiibHBIE
MHOTOIPAHHUKH: TOHSITHE NPAaBUIBHOTO MHOIOIPAHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHAas TPEyroibHasi MUpaMKia U IPaBUIBHBIN TeTpasap; kyO. [IpencraBinenue



O MPaBWIbHBIX MHOIOTPAHHHKAX: OKTa’Jp, AoAeKa’ap U ukocadap. CedeHHs NpU3MBI U
MAPaMU/IBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM, IUIOCKOCTH.
DJIEMEHTBl CAMMETPHUH B IUpamMuaax, napauienenuneaax, IpaBuibHbIX MHOTOTPAHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yribsl. [lnomans 6okoBoit
MIOBEPXHOCTH M TOJIHOW MOBEPXHOCTH MPSMOW MNPU3MBbI, IUIONIAJAb OCHOBAaHWM, TEOpema O
OOKOBOHM IMOBEPXHOCTH TpsSIMON Mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTHU
NpaBWIBHON NMHUpaMUAbI, TeopeMa O Iulom@aau yceuéHHoil nupamunbl. [loHsTHe 00 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[Tono6upie Tena B mpocTpaHcTBe. COOTHONICHHS] MEXAY IUIOIMIAISIMU TIOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpameHust

[lwmHapudeckass MOBEPXHOCTh, 00pa3yloomue IMIMHAPHYECKON TOBEPXHOCTH, OCh
IMHAPUYECKON TOBEepXHOCTH. L{MmuHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTD, 0Opa3yromas u
OCb; IJIOMIab OOKOBOI U MOJTHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyc: OocHOBaHME WM BepUIMHA, 0Opa3yroomas W OCh; IUIONIAIh
OOKOBOW W TIOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBHICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aummuoe
pacnojio’keHue cepbl U MII0CKOCTH; KacaTellbHas IIIOCKOCTh K cdepe; IIomaab chepsl.

N300pakeHue Tel BpalleHus Ha IMII0CKOCTH. Pa3BépTka umHApa U KOHyca.

KoMOuHammu Ten BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, ONUCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Tapajiienenuneaa 1 cieactsus u3 He€. OO0bEM nuiauHapa, KoHyca. O0bEM
1rapa ¥ 1iomaib cepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

CeueHnust mwiMHIApa (MapauiebHO M TEPHEHAUKYJISIPHO OCH), CEYECHHS KOHYyca
(mapasurenbHOe OCHOBAHHIO M IPOXOJIAIIEE Yepe3 BEPIINHY), CEUSHHS [I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHncTBe. Clo)keHHe U BEIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha 4ucio. Pa3nokeHume BeKkTopa 1Mo TpEM HEKOMIUTAHApHBIM BekTopam. llpaBmio
napayenenumnena. Pemenne 3aaad, CBsI3aHHBIX ¢ TPUMEHEHHEM MIPABWII JICHCTBUN C BEKTOPAMH.
[IpsimoyronbHasi cUCTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocrteiimiue
3aladyl B KOOpJAMHATaX. YTrol Mexay BekTopamu. CKalsgpHOE TNPOU3BEICHHE BEKTOPOB.
Bbrancienue yriioB Mexay TPSIMBIMH U IIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBINM METOJ TpH
pEIICHHH T€OMETPHUYECKUX 3a7ad.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS MPOTpamMMbl ydeOHOro mpenmera «MaTemMaTHKa»
XapaKTepPU3YHTCA:

I'paiknanckoe BocnnuTanue:

Cc(OPMUPOBAHHOCTHIO TPAXKAAHCKOW TIMO3HMIMH O0y4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHUI, MpOIeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAJIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaXKIAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCHUHCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THUX
TOCTHIKEHUH B IPYTMX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKH W JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OyYIIEroO.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETUYECKMM  OTHOUIEHWEM K  MHUpPY, BKIIOUYas JCTETHUKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pPacCyKIEHUW; BOCHPUUMUYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(HOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSITh MaTeMaTH4YeCKue 3HaHWUsA B HHTEpecax
37I0pOBOTO U 0€30macHOro 00pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHSI K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JEATETBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IIEHHOCTH TPYAOJIOOUs; MHTEPECOM K DPa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEMaTUYECKOMY OOpa30BaHUIO H
caM0OOpa30BaHMIO HAa TPOTSHKEHUU BCEH JKU3HHU; TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HapaBIE€HHOCTH.

JKO0JI0ru4ecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJbTYphbl, TMOHUMAHHUEM BIHUSHUS COIMAIBHO-
SKOHOMHMYECKHX TMPOILECCOB HA COCTOSHUE MPHUPOJHOM W COLHMAIBHOM Cpelbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JKOJOTMUECKUX  MpoOJieM; OpUEHTalWei Ha  MpPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a7ad B O0JIaCTH OKPYXKAIOUIeH Cpelbl, IIaHHPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JUTsI OKPYKAIOIIEH CpEeIbl.

IleHHOCTH HAYYHOTO MO3HAHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LUBUIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO npeamera «MaremaTruka
XapaKTepU3YIOTCS  OBJQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBus:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOJIUMOTO aHAIIN3A,

e  BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

e  BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHUSAX; IpeaaraTb KPUTEPUH JJISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBHIBOJIBI C HCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh ApPTyMEHTAIMIO, MPUBOJUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHUS U BBIBOJIBL;

e BBIOMpaTh CHocoO perieHuss y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

e HCIONB30BaTh BONPOCHI  KaK  HCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPodIeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SIBICHUSAMU, TIPOIICCCAMMU;

e CaMOCTOSATENbHO (HOpMyNHUpOBaTh OOOOIIEHHWS W BBIBOJIBI 1O  pe3yabTaTam
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;



IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLIECCA, a TAKKE BBIIBUTATh ITPCAIIOJIOKCHUA
0 €r'o pa3sBUTUHN B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeUIUTHI UH(POPMAILUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUIsl pEILCHUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS;

CTPYKTYpUpOBaTh HMH(OpMaIUIO, MpEeACTaBlIATh €€ B  pasIM4yHbIX (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OCliCMEUs, 00ecneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YUAIOWUXCAL.
Oomenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMH U LEIAMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO0 XOAY PEIIECHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMBI,
pelaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUs;
COMOCTABJIAITh CBOU CYKIEHHS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAJIOra,
OoOHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UILINI; B KOPPEKTHOH (hopme hOopMyIHpOBATH
pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEJICTABIIAITh PE3YNbTAThl PELICHUs 3a/1aul, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Mpe3eHTalUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHONH M WHAMBUAYAJIbHOW pabOThHI
OpU pelleHnH Y4YeOHbIX 3ajay; MPUHUMATh LEelIb COBMECTHOW JESTEeNbHOCTH,
IUIAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaThb MPOLECC M pe3ylabTaT paboThl; 0000maTh MHEHMS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JIeMCTBUS C IPYTHMU YWICHaMHU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMMA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BHIOUPATh CIOCO0 PeLIeHus C yuETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIaJACTh HaBBIKaMH MO3HAaBaTeILHOMN pe(bnelccml KaK OCO3HaHHUA COBCPHIACMBIX
ﬂeﬁCTBHﬁ U  MBICIIUTCIIBHBIX HNPOHECCOB, HX PC3YJIbTATOB, BJIAACTH criocoboamMu



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca W pe3yibTaTa pPELIeHUS MaTeMaTHYecKOi
3a/1a4u;

e MpEeABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAHJACHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBAaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYUHBI
JOCTIDKEHUSI WIIM HEINOCTHMIKECHHUSI PE3y/IbTAaTOB JIEATEIbHOCTH, HAXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M HNEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE paclooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYrPaHHOTO YIJIa; TpajycHas Mepa JBYrPaHHOIo yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIBI MHOTOIPAHHHK,
3JIEMEHTHl MHOTOTPaHHUKA, IPABUIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napasuienenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS I KjacCUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHWKH; TPABUJIbHBIE MHOTOTPAHHUKH; TpSIMbIE U
HAKJIOHHBIE IPU3MBI, TapalIeIeUIeIbl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/T CIIE/I0B.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE
YepTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3amaun Ha HaxOXIACHHE TEOMETPUYECKHMX BEIMYMH 1O oOpaslaM WIu
QIropuT™MaM, IMPUMEHSS HU3BECTHHIE AHATUTHUUECKUE METOJbl MPU PEUICHHH CTaHAapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUNM MEXAY JABYMS TOUKAMH, OT TOYKH J0
NPsIMOH, OT TOYKH /10 TUIOCKOCTH, MEKIY CKPEIIMBAOUTUMUCS MPSMBIMHU.

Pemarp 3amaun Ha HaxOXIACHHE TEOMETPUYECKHMX BEIMYMH 1O oOpaslaM WIu
aIropuT™MaM, TMPUMEHSS HU3BECTHbIE aHAJUTHYECKWE METOJbl IMPH PEHIeHHH CTaHAApTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUMCICHHE YIJIOB MEXAY CKPEUIUBAIOLIUMUCS MPSMBIMH, MEXIY
NPSIMOM M MJIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma, MHpaMUa) ¢
npUMEeHEeHHEeM (OpMYJ; BBIUUCIATH COOTHOIIEHUS MEXKAY IUIOIAISIMU TOBEPXHOCTEMH,
00BEMamMu MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb NOHATUSAMH: CHUMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCb U IIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.



W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

[IpumensiTh  reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEICTBA M DIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONy4YEHHBIC 3HAHHWS Ha MPAKTUKE: aHAIM3WPOBATh PEAbHBIC CHUTYAIlUU U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
cOpMYITHPOBaHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNU C KCIIOJIb30BAHHEM TI'€OMETPHUYECKUX TMOHSATHH U TEOpeM,
anmapara aJreOpsl; peniaTh NPakTHIECKUe 3a1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUSCKUX
BCJIMYMH.

11 KUIIACC

OnepupoBatb MOHATUSAMU: LUIUHAPAYECKast IIOBEPXHOCTb, oOpazyromiue
LWIMHJIPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrol[ie KOHNYECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaeHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHUS TeJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruucnate 00bEMBI U IUIONIAAM TOBEPXHOCTEH Ted BpallleHUs,, FeOMETPUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIMCAHHBIA B cdepy M OMHCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BBIUUCIIATE COOTHOLIEHUS MEXIY IUIOMAASMU TOBEPXHOCTEH M 00bEMamMM MOJIOOHBIX
TeJl.

N300paxarh u3yuyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHus.

W3Brekatb, UHTEPIPETUPOBATh U NMPeoOpa3oBbIBATh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEUCTBUSA CI0KEHUS BEKTOPOB, BHIYMTAHUSA BEKTOPOB U YMHOXKECHHUS BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

[IpuMeHATh MpaBUIIO MapaJuIeNICNIIE A,

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXIY BEKTOPAMH, CKaJSIPHOE
IIPOU3BEJIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.



Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPa HA YKCJIO, YIOJI MEXIy BEKTOPaMH,
CKaJIIPHOE TIPOU3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3anaBarh IIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
HPENOJIararoMX HECKOJIBKO IAroB PEIICHUs, €CM YCJIOBUS MPUMEHEHUS 3aJaHbl B SBHON
dopme.

Pemrate mpocreiiiine reoMeTpUUCCKUE 3a/1a4i HAa TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemare 3agaun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOUICHUH W HAaXOXICHHUEC
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIroOpyuT™MaM, MpUMCHASA U3BCCTHLIC MCTO/LI ITPU
PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1ay.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJLE M JKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoabusie  IMpakrueckue o0pa3oBaTte/IbHbIE
padoTsI padoThI pecypeni
1 BBeznenue B cTepeoMeTpHIO 10
5 [IpsAMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
ITapannensHOCT OPSMBIX U IIOCKOCTEN
3 HCpHCHZ[HIEyanHOCTL HOPSAMBIX U 12
TIOCKOCTEN
4 VYTIIbl M@Ky IPSAMBIMU U IITIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 O6BbEMBI MHOTOTPaHHHUKOB 9 1
7 IToBTOpEHNUE: CeUEHUs, PACCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 ) 0
11 KIIACC
KoanvectBo yacos DJIeKTPOHHBIE
No /it HaumeHoBaHnme pa3aesioB 1 TeM Komrponusie  Tpasrmeckue (uudposbie)
NMporpamMMsbI Bcero o0pa3oBaTe/ibHBIE
padoTsI padoThI pecypebi
Tena BpameHus 12
OOBEMEI Te 5
BekTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE 10
4 HOBTOPGHI/IC, 0000111eHHE, CUCTEMATH3ALIM 7 1
3HaAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoangecTBo yacoB

Bcero

KonTposabHbie
padoTsI

IIpakTu4eckue
padoThI

Jdara
U3yYeHUs

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MOHATHS CTEPEOMETPUH: TOUKa,
npsimMasi, IIOCKOCTh, pocTpaHcTBo. [IpaBuia
M300paKEHUS Ha PUCYHKAX: H300paKeHUS
IUTOCKOCTEH, MapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeUHBI OTPE3Ka

IlonsTus: MEpECCKAOIIMECA MIOCKOCTH,
NepeccKaromuecs npsamasd U miI0CKOCTb

IMonsaTHA: NepecekaroNuecs MIOCKOCTH,
nepeceKaronecs npsamast u II0CKOCTh
3HaKOMCTBO ¢ MHOTOTPaHHHUKaMH,
n300pakeHne MHOTOTPaHHUKOB Ha PUCYHKaX,
Ha NMPOEKIHNOHHBIX YEPTEKaAX

HauanbHble cBeneHust 0 KyOe U mupamue, ux
pa3BEépTku 1 Moaenu. CeueHust
MHOTOTPaHHUKOB

HavanpHeie cBezieHns 0 KyOe U mupaMue, ux
pa3BEpTKHU 1 Mozenu. CeueHus
MHOT'OI'PAaHHHUKOB

[TonsiTre 00 akCMOMAaTHYECKOM TIOCTPOSHHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHU U
CIENCTBUS U3 HUX

[lonsaTne 00 aKkCHOMAaTHYECKOM MTOCTPOCHUHU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX




TlousTie 00 aKCHOMATHYECKOM IMOCTPOCHUHU

9 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U
CJIEZICTBUS U3 HUX
[lonsaTue 00 akCHOMAaTHYECKOM ITOCTPOCHUHU

10 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H
CJIEZICTBUS U3 HUX
B3aumMHoe pacrnionoxeHue NpsMbIX B

11 MIPOCTPAHCTBE: TIEPECEKAIOIINECS,
napauieNbHbIe U CKPEIIUBAIOIINECS MPSIMbIC
[MapannenbHOCTh NPSMBIX U TIOCKOCTEH B

12 MPOCTPAHCTBE: MapajjieJbHbIe MPSIMbIE B
IIPOCTPAHCTBE; NapAIIIEIIBHOCTD TPEX
IPSMBIX
[MapannenbHOCTh NPSMBIX U TIOCKOCTEH B

13 npoctpancTse: [lapannensHOCT IPAMON U
TUIOCKOCTH

14 VYTl ¢ COHANPaBIECHHBIMY CTOPOHAMU

15 Yrois Mexay IpsIMbIMH B IIPOCTPAHCTBE

16 Yros Mexay NpsIMBIME B TIPOCTPAHCTBE

17 ITapauienbHOCTB IJIOCKOCTEN: NapaJlyIebHbIE
TUIOCKOCTH

18 CBolicTBa MapayIeNbHBIX IIOCKOCTEN

19 [pocreiitme npocTpaHcTBEHHBIE GUTYPHI HA
TUIOCKOCTH: TETPasAp, KyO, mapajuienenunesn

20 ITocTpoenune ceuenuit

21 ITocTpoenune ceuenuit
Kontponbnas padota no teme "[Ipsimbie u

22 TUIOCKOCTH B TIpocTpaHcTBe. [lapamnensHOCT
MPSIMBIX U TUIOCKOCTEHN"

23 [eprieHAUKYISPHOCTE NPSMOH U TTOCKOCTH:




MNEPIICHAUKYIISIPHBIC IPSAMBIC B IIPOCTPAHCTBC

HpﬂMI)IG napayuiCjibHbIC U

24 MEePIEeHAUKYISPHBIE K MIIOCKOCTH

25 [Ipsimble mapannenbHble U
MEPIEHINKYIIIPHBIE K IIIOCKOCTH

26 IIpu3Hak nepneHIuKyIIPHOCTH OPSIMOU U
TJIOCKOCTH

27 IIpu3HaK neprneHUKyISIPHOCTH IPSIMOX U
IUIOCKOCTH

28 TeopeMa 0 npsAMO NEPNEHAUKYISIPHON
IUIOCKOCTH

29 TeopeMa 0 npsAMOH NEPNEHAUKYISIPHON
TUIOCKOCTH

30 TeopeMa 0 npsAMON NEPIEHIUKYISIPHON
TUIOCKOCTH
IlepnieniuKyIAp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH 0 TUIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 TNIOCKOCTH
[leprienguKysp ¥ HAKIOHHBIE: PACCTOSIHHE

32 OT TOYKH 0 TUIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 TNIOCKOCTH
[leprienguKysp ¥ HAKIOHHBIE: PACCTOSIHHE

33 OT TOYKH JIO TUNIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIIOCKOCTH
IlepnieniuKyIAp ¥ HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH 0 TUIOCKOCTH, PACCTOSHUE OT
MIPSIMOM J10 MIIOCKOCTH

35 VTIIIBI B IPOCTPAHCTBE: YIOJlI MEXAY MPsAMOH
U TUIOCKOCTBIO

36 JIByrpaHHbII yroJ, TMHEHHBIN yroi




JIByTPaHHOTO yIJia

JIByrpaHHbIi yrou, TMHEHHBIN yrom

37 JIBYTPAaHHOTO yTia

38 [eprieHANKYISPHOCTH MIIOCKOCTEH: MPU3HAK
NEePHIEHIUKYSIPHOCTH ABYX IUIOCKOCTEH

39 IlepnieHIUKYISIPHOCTh TUIOCKOCTEMN: MpU3HAK
NEePIEHIUKYISIPHOCTH ABYX TUIOCKOCTEH

40 IlepnenaAuKyIJISpHOCTD INIOCKOCTEN: IPU3HAK
NEePHIEHIUKYISIPHOCTH ABYX IUIOCKOCTEH

41 Teopema 0 TpEX MePNEHANKYIAPAX

42 Teopema o TpEX nmeprneHANKYIAPax

43 TeopeMma o TpEX MepHeHAUKYIAPax
Kontponbshas pabora mo remam

m "IleprieHAUKYISIPHOCTH OPSIMBIX U
TIocKkocTer" u "YTIIbl MeXAy MPSAMBIMU U
IJIOCKOCTSIMU"
[loHsATHE MHOTOrpaHHUKA, OCHOBHBIE

45 3JIEMEHTHl MHOTOTPAHHHUKA, BBIITYKJIbIE U
HEBBINTYKJIbIE MHOTOTPaHHHKH; Pa3BEPTKA
MHOTOI'PaHHUKA
[Ipu3ma: N-yronpHas npusMa; rpaHu 1

46 OCHOBAaHUSI PU3MBI; IPSIMAasi M HAKJIOHHAS
NPU3MbI, OOKOBAsI U TIOJTHAS TOBEPXHOCTH
MPU3MBI

47 [Napannenenumnen, TpSMOYTOIbHBIN
TapaJuIesIeTuIIe]] U €ro CBOWCTBA
[Mupamuna: N-yroypHas nmupaMuia, rpaHu 1

48 OCHOBaHHUE NMUPaMUJIbL; OOKOBAs U MOJIHAS

MOBEPXHOCTh MUPAMHU/IbI; MPABUIIbHAS U
yCeu€HHas mupamu/ia




49

50

[IpaBWIbHBIC MHOTOTPAHHUKH: TTOHITHE
MPAaBWJILHOTO MHOTOTPAHHUKA; MTPABIIIbLHAS
MpU3Ma U MPaBUIIbHAS TUPAMHUIA;
MpaBWIbHAS TPEYTOJbHAS MUPaAMUIa U
MIPABIIIEHBINA TETPAIP; KyO
[IpencraBienne o MPaBUIBEHBIX
MHOTOTPaHHUKAX: OKTadIp, AOACKadAp U
HKOCadIp.

51

52

CumMMeTpus B TPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIIFHO TOYKH, IPSIMOM, TUIOCKOCTH.
OneMeHTbl CHMMETPHUH B TUpaMUAaAX,
napajleenune1ax, IpaBUIbHbIX
MHOI'OIPaHHHUKAX

BbrurciieHue 3JeMEHTOB MHOTOIPAHHHKOB:
pEéOpa, TuaroHaJ, yriibl

53

[Tnomaap 6GOKOBOI MOBEPXHOCTH U TIOJHOM
HOBEPXHOCTH MPSIMOM PU3MBI, [UIOIIA/b

OCHOBaHHUH, TeopemMa 0 OOKOBOIl TOBEPXHOCTH

IIPSIMOM NPU3MBI

54

[Tnomaab GOKOBOI MOBEPXHOCTH U
HOBEPXHOCTH TPABUIILHON ITHPAMH/IBI,
TeopeMa O IUIOoIa 1 OOKOBOM IIOBEPXHOCTH
yCeuEHHOM MUpaMUIbI

55

56
57
58
59
60

Kontponbnas pabota no teme
"MHororpaHHukn"

IMonsitue 06 06bEMe
O0BEM nupaMubl
O0BEM nupaMubl
O0BEM nupaMubl

O0BEM nupaMubl

L




61 O0BEM pU3MBI

62 O0BEM pU3MBI

63 O0BEM pHU3MBI

64 Kontponbaas padora o teme "OObEMBI 1
MHOTOTPaHHUKOB"
IToBTOpeHMe, 0000IICHHE CHCTEMAaTH3AIUS

65 3HaHui. [locTpoeHue ceueHui B 1
MHOTOTpaHHUKE
[ToBTOpeHmE, 0600IIEeHNE CUCTEMAaTH3aLUs
3HaHUI. BrluuciaeHue paccTOSIHUM: MEXTY

66 JIByMsI TOYKaMH, OT TOYKH JIO TIPSIMOM, OT 1
TOYKH JI0 TUIOCKOCTH, MEXKITY
CKPEIIUBAIOIINMHUCS TPSIMBIMU

67 HroroBas koHTpOIBbHAs paboTa 1
[ToBTOpeHue, 0000IIeHNE CHCTEMATH3ALHS
3HAHWU. Beruucnenue yrios: Mexay

68 CKPEUIMBAIOIIAMUCS MPSIMBIMH, MEXITY 1
IPSIMOI! U TUTOCKOCTBIO, JIBYTPAHHBIX YTJIOB,
YIIJIOB MEXTY IIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




11 KUIIACC

Ne
n/
n

KoJauyecTBO 4acos

Tema ypoka Beer

0 ble padoThI

KonTpoabh

Cdepa u map:
LEHTP, Paguyc,
JTaMETp;
Ioniaab
MTOBEPXHOCTH
chepsr
B3anmMHuoe
pacrooxxeHue
cdepsl n
TIOCKOCTH;
KacaTeJbHast
TIOCKOCTh K
cdepe; IONIATL
cepsl

IIpakTHyeck
ue padoThbl

JlaTa
HU3yYeH
usi

DJIeKTPOHHBIE
uudgpoBbie
o0pa3zoBaTejbH
ble pecypchl

Uzobpaxenne
cdepsl, mapa Ha
IUIOCKOCTH.
Ceuenus mapa

Hununapuuecka
sl IOBEPXHOCTb,
oOpasyrorue
LAJTUHAPUYECKO
1 TOBEPXHOCTH,
0Ch
LAJTUHAPUYECKO
1 TOBEPXHOCTH

Hununaap:

OCHOBaHMS

OGokoBas

TTOBEPXHOCT,
oOpa3yromas u 1
0Ch; ILIOIIAb

OOKOBOM 1

TOJTHOM

MMOBEPXHOCTH

Uzobpaxenne
LWINHIAPA Ha
IIJIOCKOCTH. 1
Pa3Béprka

TUIHHIPA.




CeueHus
IHITHAPA
(TIIOCKOCTHIO,
napaieabHON
WA
MIEPIICHIUKYJISP
HOM ocH
HWINHAPA)
Konunueckas
MOBEPXHOCTb,
oOpazyromue
KOHHYECKOU
MTOBEPXHOCTH,
OCh U BepIInHA
KOHHYECKOM
MTOBEPXHOCTH
Konyc:
OCHOBaHHE H
BEpIIHHA,
oOpa3yromas u
OChb; IJIOIIAb
OOKOBOH H
TOJIHOM
TIOBEPXHOCTH

10

11

VY ceu€HHbIiM
KOHYC:
oOpasyoIue 1
BEICOTA;
OCHOBAHUA U
OoxoBas
MOBEPXHOCTh

Nzobpaxenne
KOHyca Ha
IJIOCKOCTH.
Pa3Béprka
KOHYyca.
Ceuenust KoHyca
(TImOCKOCTHIO,
rapajuieJIbHON
OCHOBAaHHUIO, U
IJIOCKOCTBIO,
pOXOoAsien
Yyepe3 BEPIINHY)
KombOunanms
TeJ BpalleHHUs 1
MHOTOI'PaHHUKO




B

12

13

MHOrorpaHHux,
OITMCAHHBIN
OKOJI0 c(hepsl;
chepa,
BIIMCAHHAS B
MHOTOTPaHHUK
HIIH B TEIIO
BpalleHUs
[TonsaTue 06
00BéMe.
OCHOBHBIE
CBOICTBa
00BEMOB TeN

14

O0BéM
MUIHHIIPA,
KOHYcCa

15

16

O06BéM mapa u
mIomanb chepsl
[TogoGHBIC TEna
B IIPOCTPAHCTRE.
CooTtHoIeHUs
MEXITy

[JIOIIA MM
MIOBEPXHOCTEM,
00BEMaMH
IMOIO0HBIX TEIl

17

18

19

Kontponphas
pabota mo
temaM "Tena
BpauieHus" u
"O0bembl TET"
Bexkrop Ha
IIJIOCKOCTH U B
MTPOCTPAHCTBE
CnoxeHue u
BBIYHTAHHE
BEKTOPOB

20

VYMHOXEHHE
BEKTOpa Ha
YHUCIIO

21

Pasnoxxenne
BEKTOpA 110 TpEM
HEKOMIUTaHAPHBI
M BEKTOpaM.
[IpaBuno




22

23

24

napajieJenune
na

Pemenne 3amauq,
CBSI3aHHBIX C
MIPUMEHCHUEM
TIpaBUI
JICUCTBUI C
BEKTOpaMHU

[IpssMmoyronbHast
cucremMa
KOOpJMHAT B
MIPOCTPAHCTBE.
Koopaunatsr
BEKTOpA.
[Ipocreiiue
3aJ1a4yM B
KOOpAWHATax

VYron mexnay
BEKTOPaAMH.
CkamnsipHoe
MIPOM3BEICHHUE
BEKTOPOB

25

Brraucnenue
YIJIOB MEXAY
HpﬂMLIMI/I 158

MIOCKOCTSIMU

26

Koopaunarso-
BEKTOPHBII
METOJI IPU
peneHnn
reOMETPHUYECKHX
3aja4

27

28

Kontponphas
pabota 1o Teme
"BexTopsl
KOOPJMHATHI B
npocTpaHcTBe"

[ToBTOpEHue,
00001IeHre U
CUCTEeMAaTH3aIus
3HaHUM.
OcHOBHBIE
¢burypsl, QaxThl,
TEopeMBI Kypca
TUTAHUMETPUU

29

[ToBTOpEHue,




00001IeHNE U
CHUCTEMAaTH3ALIMS
3HAHUH.
OCHOBHBIE
¢burypsl, QaxTol,
TEOpPEMBI Kypca
IJIAHUMETPHH

IToTOpEHuUe,
00001IeHNe U
CHCTEMATU3aIIUS
30 3HaHW. 3agaun
TUTAHUMETPUH U
METO/BI UX
peleHus

[ToBTOpEHUE,
00001IeHNe U
CHUCTEMAaTH3ALIMS
31 3HaHWH. 3agaun
TUTAHUMETPUH U
METO/BI UX
peleHus

IToBTOpEHME,
00001IeHNE U
cHUCTeMaTH3aIUs
3HAHWUM.

2
3 OcHOBHEIE

¢burypsl, GaxTsl,
TEOpeMBI Kypca
CTEepPeOMeTpHU

Urorosas
33 KOHTPOJIbHAS
pabora

[ToBTOpEHue,

34 0000111eHNE U
CHCTEMAaTU3ALIHAS

3HAHUH
OBIIEE
KOJIMYECTBO
YACOB I1O
ITPOI'PAMME

34
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