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HHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma yueOHOTo Kypca «l'eomeTpus» 6a30Boro ypoBHs s oOydarommxcs 10 —11
KJIacCOB pa3zpaboraHa Ha ocHOBe PDenepalibHOTO rOCyIapCTBEHHOIO0 0Opa30BaTENbHOIO CTaHAApTa
cpeaHero o0mero o0pa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBAHUM, MPEABIBISIEMBIX K
MaTeMaTH4eCKOMy 00pa3oBaHUIO, U TPAIUIMI poccuiickoro oOpa3oBanus. Peanuzanus mporpaMMel
O6€CH€‘H/IBaeT OBJIaJICHUC KIIIOYCBbIMHU KOMIICTCHIUAMU, COCTaBJIAIOIIIUMHA OCHOBY JJISL
CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa30BaHUsl, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO H
IO3HABATCIIbHOI'O Pa3BUTHUA JIMYHOCTU 06y‘-IaIOH_II/IXC$I.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxHoCcTh yuyeOHOro Kypca reOMETpUH Ha YpPOBHE CpEAHEro oodmiero oOpa3oBaHUs 00ycIOBIEHA
MPaKTHYECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB 00yUCHUSI TEOMETPUH B
HANpaBICHUU JIMYHOCTHOTO  pa3BUTHS  oOydarommxcs, (OpMHUpOBaHHA  (PYHKIIMOHAIBHOM
MaTeMaTU4eCcKOl TPaMOTHOCTH, U3YUCHHS JPYTUX YYeOHBIX TUCHUIUIMH. Pa3Burue y oOydarommxcs
NPaBUJIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHH TE€OMETPHYECKHX aOCTpakuui,
COOTHOIICHUH PEATBHOTO U UICATBHOT0, XapaKTepe OTPaKCHUSI MaTeMaTH4eCKON HayKOW SIBJICHUH 1
MPOIIECCOB PEATBHOTO MHpPa, MECT€ T'€OMETPHH B CHCTEME HayK M POJM MaTeMaTHYECKOTO
MOJICTTMPOBaHMsI B HAyYHOM IIO3HAHWU M B TPAKTHKE CHOCOOCTBYET (DOPMHUPOBAHMIO HAYYHOTO
MHUPOBO33PEHHUS YUAIIMXCS, a TAaKKE KAayeCTB MBIIUICHUS, HEOOXOMUMBIX JJIs aJalTaliid B
COBPEMEHHOM OOILIECTBE.

I'eomeTpust SBISETCS OJHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEAHET0 00IIEero 0o0pa3oBaHus, TaK
Kak 00ecrie4rBaeT BO3MOYKHOCTh M3YUCHHUSI KaK TUCHUIUIMH €CTECTBEHHO-HAYYHOH HANPaBIEHHOCTH,
TaK ¥ TYMaHUTapHOM.

Jlornyeckoe MbIIUICHHE, (HOpPMUPYEMOEe MpPH HU3IYYCHHH OOYYalOIUMHCS TOHSATHIHHBIX OCHOB
T€OMETPUHM U TIOCTPOCHHUHU IIETIOYKHM JIOTMYECKUX YTBEPXKICHHH B XOJE PELICHHUS I'€OMETPUYECKUX
3aJa4, yMEHUE BBIBUTATh U ONPOBEPraTh TUIIOTE3bI HETIOCPEICTBEHHO UCTIONB3YIOTCS IPU PEIICHHH
3aJ]a4 €CTeCTBEHHO-HAyYHOTr'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHPOBAThCS B IPOCTPAHCTBE HIPAeT CYIIECTBEHHYIO pOJIb BO BCeX 00IacTsxX
JesTeNbHOCTH dYenoBeka. OpueHTalusi 4ernoBeKa BO BPEMEHU M INPOCTPAHCTBE — HEOOXOAUMOe
YCIIOBHE €r0 COIMAIBHOTO OBITHSA, (hopMa OTpakeHUS OKPYKAIOIIETO0 MHUpPA, YCIOBHE YCIICIIHOTO
MO3HAHUS M aKTUBHOTO IpeoOpa3oBaHus JNeHCTBUTENbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBENUHSET pa3HbIe BUIBI y4eOHOW WM TPYHOBOW NEATETBHOCTH, SBISETCS OJHUM U3
po(eCCHOHATILHO Ba)KHBIX KauecTB, MOITOMY akTyajbHa 3afada (pOpMUPOBaHMS y OOydarOIMIUXCS
MPOCTPAHCTBEHHOTO MBIIIICHNS KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO
KOMIIOHEHTa B TIOJI'OTOBKE K MPAKTUYECKOM NeATEIbHOCTH [0 MHOTUM HAIPaBJICHUSM.

Ilens ocBoeHus mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM YpPOBHE OOY4YEeHMS —
obmeoOpa3oBaTesibHOE U OOLIEKYIbTYpPHOE pa3BUTHE oOOydarolmuxcs depe3 oOecrneyeHue
BO3MOYKHOCTH TPHOOPETEHUS M WCIIOJIB30BAaHUS CHUCTEMAaTHYECKHMX TE€OMETPUYECKHX 3HAHUU W
JeWCTBUH, CIEeU(PHUUHBIX T€OMETPUH, BO3MOXKHOCTU YCIEIIHOTO IMPOJOKEHUS 00pa3oBaHMs IO
CTIEUANBHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCITOJIB30BAaHHEM T€OMETPHH.

IIporpamma 1o reomeTpuu Ha 0230BOM YpOBHE MpeAHa3HAaYeHA I 00YJaIOIUXCsl CPeIHEH IIKOIIbI,
HE WCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUA HA YPOBHE OCHOBHOTO 0011eT0 00pa3zoBanus. Takum
obpa3zom, oOydaronruecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIHME MaTeMaTHUECKUE YMEHUs,
CBSI3aHHBIE CO CHENU(UKON TeOMETPHUH W HEOOXOAWMBIC IUIsl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPUIO Oojiee IIyOOKo, eclii B AajbHeHIeM
BO3HUKHET HEOOXOAUMOCTh B TEOMETPUUYECKHIX 3HAHHSX B MPO(ECCHOHATBHON eI TeThHOCTH.



I[OCTI/DKQHI/IG OeJIn OCBOCHHUA ITPOrpaMMBbI OGGCHG‘-II/IBaeTCSI pemieHUCM COOTBCTCTBYIOIIUX 3aaad.
[IpuopurerHpiMu 3amadamMu OcBOeHUs Kypca «l'eomerpum» Ha 6a3zoBoM ypoBHe B 10—11 kimaccax
ABJISAKOTCA:

J dbopMupoBaHUe MPEACTABICHUS O T€OMETPUU KaK YaCTH MUPOBOHM KYJIBTYpbl U OCO3HaHUE €&
B3alMOCBSI3U C OKPYKAIOLUM MUPOM;
J dbopMupoBaHUE TPEICTABICHUS O MHOTOTPAHHMKAX W TellaX BpalleHHUs KaK O Ba)KHEUIIHMX

MaTeMaTU4eCKUX MOJETSIX, MMO3BOJIIONIMX OIKCHIBATh M M3YYaTh Pa3HbIC SBICHUS OKPYXKAIOIIEro
MHUpa;

L4 (bOpMHpOBaHI/Ie YMCHHUA PaCllO3HABATL Ha qepTex(ax, MOACIAX U B peaJ'IBHOM ane
MHOI'OI'paHHUKHU U TCJIa BpaHleHI/IH;

L] OBJIAACHUC MCTOdaMU peH_IeHI/ISI 3a1a4 Ha HOCTpOGHI/ISI Ha I/I306pa)KeHI/ISIX HpOCTpaHCTBeHHBIX
¢uryp;

L4 (bOpMHpOBaHI/Ie YMCHHA OHepI/IpOBaTB OCHOBHBIMU ITIOHATHAMU O MHOI'OTpaAHHHUKAX W TCJIax
Bpalll€HUA U UX OCHOBHBIMU CBOﬁCTBaMH;

L] OBJIAACHUC a.HFOpI/ITMaMI/I pemeHI/m OCHOBHBIX THIIOB 3aja4, (bOpMI/IpOBaHI/Ie YMCHI/IH

IMPOBOAWUTL HECIOXKHBIC NOKA3ATCIBbHBIC PACCYKACHUA B XOAC PCHICHUA CTCPCOMECTPHUICCKUX 3ada4 U
3a/laq C IPAKTHYCCKHM COACPIKAHNCM,

. Pa3BUTHE WHTEIUICKTYATbHBIX U TBOPYECKHX CIHOCOOHOCTEH OOyYarommxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEA0BATEIIbCKUX YMEHUN, KPUTUYHOCTH MBILUICHUS;
. dopMupoBaHue (YHKIIMOHATHLHOW TPAMOTHOCTH, PEIEBAHTHOW TEOMETPUHU: yMEHHUE

pacro3HaBaTh MPOSBICHUS TEOMETPUYECKUX TOHATHIA, 0OOBEKTOB M 3aKOHOMEPHOCTEH B pealIbHBIX
KU3HEHHBIX CUTYallUAX U IPU U3YYEHHUH JAPYIHX Y4EOHBIX MPEIMETOB, IPOSIBICHHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (POPMYyITUPOBATh WX HA SA3BIKE TE€OMETPUU M CO3/1aBaTh TEOMETPUIECKUE MOJEIIH,
IPUMEHATh OCBOCHHBIN F€OMETPUUECKUI anmapar /Ui peleHns PaKTUKO-OPUEHTUPOBAHHbIX 3a/1ad,
WHTEPIPETHPOBATH U OIICHUBATH MOTYYCHHBIC PE3yJIbTATHI.

OTnu4UTENIBHOM OCOOEHHOCTBIO NMPOrPaMMBbl SIBIISIETCS BKJIIOUEHHME B KypC CTEPEOMETPHM B Hauaie
€ro M3Y4eHHs 3a/a4, pPeliaeMblX Ha YpOBHE MHTYHTHBHOTO IMO3HAHMSA, M ONPEACIEHHBIM 00pa3zoMm
OpraHu3oBaHHas paboTa HajJ HUMH, 4YTO CIOCOOCTBYIOT pPa3BUTHIO  JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO MBIIICHUSI, CTUMYJIUPYET MPOTEKAaHHE WHTYHUTUBHBIX IPOIIECCOB, MOTUBUPYET K
JanbHEeHIeMy U3y4eHHIO MTpeaMeTa.

[Ipennoyrenne oTAAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOYYEHHS, TO €CTh TEOPETHUECKHE
3HaHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH MPEIMETHO-IIPAKTUYECKOH JesTenbHOCTH. PazBurtue
MIPOCTPAHCTBEHHBIX TPENCTABICHUH Y YYalIUXCsi B Kypce CTEPEOMETPHH MPOBOIUTCS 3a CUET
pelieHust 3ajad  Ha CO3/laHUE IPOCTPAHCTBEHHBIX OOpa30oB M 3ajJad Ha OINEpPUpPOBAHUE
MIPOCTpPaHCTBEHHbIMU oOpa3amu. Coznanue oOpa3a MPOBOJAUTCS C OMNOPOM Ha HAIJISIAHOCTb, a
olepupoBaHuEe 00pa3oM — B YCIIOBHUSX OTBJIEUEHMsI OT HArJISITHOCTH, MBICIEHHOTO U3MEHEHHUs €ro
HCXOJTHOTO COJCPIKaHMS.

OcHoBHBIE cojiepkarenbHble TUHUKM Kypca «['eomerpum» B 10-11 knaccax: «MHOTrOrpaHHUKWY,
«[IpsiMple ¥ TIOCKOCTH B TpoCTpaHCTBe», «Tema BpameHus», «BeKTOpel W KOOpAMHATH B
npoctpaHcTBe». DopMUpOBaHME JIOTUYECKUX YMEHMH pacrmpesaensercs He TOJIBKO IO
COJIEp>KaTENIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YpOBHE CpeHEro o01iero oopa3oBaHusl.
Conepxxanne 0Opa3oBaHMs, COOTBETCTBYIOLEE NPEIMETHBIM pe3ylbTaTaM OCBOCHHUs paboueit
MIPOrpaMMBbl, paclpeneneéHHbIM 10 ToAaM OOydYeHHs, CTPYKTYPHpPOBAHO TaKUM OOpa3oM, 4YTOObI
OBJIQ/ICHUE TEOMETPUYECKMMHU TOHATHSAMHU M HAaBBIKAMHM OCYIIECTBIISZIOCH IOCIEIOBATENBbHO U
MOCTYIATENBHO, ¢ COOMIOIEHUEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY TE€OMETPHUYECKUX TPEACTABICHUN OOYUYaIONIMXCs, PacIIupsisi W yriayomnsisi eé,
00pa3ys MpOYHbIE MHO)KECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenune reomerpun orBoautcs 2 yaca B Hejemoo B 10 knacce n 1 yac B Hepemto B 11 kiacce,
BCETO 3a JBa roja o0y4eHus - 102 yueOHbBIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, IJIOCKOCTb, MpocTpaHcTBO. llomsTHe 00
AKCMOMAaTUYECKOM ITOCTPOCHHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.
B3aumHoe pacnosnokeHue npsMbIX B IPOCTPAHCTBE: IE€PECEKAIOLIUECS, IapaJlICNIbHBIE U
cKpeuBaromuecss npsmMbsle. llapamnenbHOCTh HPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
IapajuleJIbHbIE MPSMBIE B IPOCTPAHCTBE; NApaUIEIbHOCTh TPEX MPAMBIX; NapaJLIEIbHOCTD MPSIMON U
IJIOCKOCTH. YTJIBI C COHAIPABICHHBIMU CTOPOHAMM; YIOJd MEXKIAY HIPSAMBIMH B IIPOCTPAHCTBE.
[TapannenpbHOCTh TJIOCKOCTEW: MapaJJIENbHbIE IUIOCKOCTH; CBOWCTBA MapaJUICIbHBIX IIOCKOCTEH.
[Ipocreiiine npocTpaHCTBEHHbIE (UIYpbl Ha IIJIOCKOCTH: TETpadap, KyO, mapaulelenunesn;
IMOCTPOEHUE CEUCHHUIA.

[lepneHuKyISIPHOCTD NPSIMOM U MJIOCKOCTU: MEPIEHIUKYISPHBIE IPSIMbIE B IPOCTPAHCTBE, MPSAMbIE
napajuleJibHble U TEPHEHAUKYISIPHbIE K IUIOCKOCTH, IMPHU3HAK MEPHEHIMKYISIPHOCTH NPSIMON U
IIJIOCKOCTH, TEOPEMA O IPSIMOM MEPIEHAUKYISIPHON MIIOCKOCTU. YTJbl B POCTPAHCTBE: YIOJl MEXY
MPsIMOM U IUIOCKOCTBIO; ABYTPAHHBIN yroJi, JUHEWHBIA Yroia AByrpaHHoro yria. Ileprnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIOCKOCTH, MPOEKIHS
¢burypsl Ha MIOCKOCTh. [lepneHAUKYISIPHOCTh IMIIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX MepreHIUKYIIsIpax.

MHOrorpaHHuKHu

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHMKA, BBIIYKJIBIE M HEBBIITYKIIbIE
MHOTI'OTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yronbHas Npu3Ma; I'paHU U OCHOBaHUSA
IIPU3MBI; IpsIMasi U HAKJIOHHAs NPU3Mbl; OOKOBas U MOJIHAs MOBEPXHOCTH Npu3Mel. [lapannenenunen,
MPSIMOYTOJIBHBIA TapajuieNienumes U ero cpoictBa. Ilupamupa: N-yroiapHas nupamMuaa, IpaHd U
OCHOBaHUE MUpaMHabl; OOKOBask W MOJHAs MOBEPXHOCTh NMHUpPAMUAbI; MpaBUIIbHAs W yCEUEHHas
nupaMuJa. IIEMEHThl NpU3Mbl U nupaMubl. [IpaBuiibHbIE MHOTOTPAaHHUKU: MOHSTHE MPABUIBHOTO
MHOTOTpaHHMKA; ITpaBUIbHAS MIPU3Ma U NPaBUIIbHAS MUPAMU/IA; IPABUIIbHAS TPEYToyibHAsI MUpaMuaa
U TpaBWIbHBIM TeTpadap; Ky0. IIpeacraBneHume o MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nojexa’ap u ukocasap. CeyeHus Npu3Mbl U MUPaAMUIbL.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSAMOH, MIOCKOCTH. DJIEMEHTHI
CUMMETpUU B IUpaMUJax, Napauiesenuneiax, IpaBuIbHbBIX MHOTOIPaHHUKAX.

Bbluuciienue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, JuaroHan, yriael. Ilnomans GokoBoid
MTOBEPXHOCTH U MOJHOW MOBEPXHOCTHU MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAaHUM, TeopemMa 0 OOKOBOIt
MOBEPXHOCTU NpsMOi mpu3Mbl. [lnomans OOKOBOH MOBEPXHOCTM M MOBEPXHOCTU MPABUIIbHOM
MUpaMHJIbl, TEOpEMa O IJIOAAN yceu€HHOW nupamuibl. [lonsatue 06 oobéMe. OOBEM MUpamMuBbI,
IIPU3MBI.

[Tonobusle Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAISIMU IMOBEPXHOCTEH, 00BEMaMHU
MOIOOHBIX TeN.

11 KJIACC

Tena Bpamenus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrove HUIUHAPUIECKON MOBEPXHOCTH, OCh IUIMHIPHUUECKOM
noBepxHocTu. LlwnmmHap: ocHoBaHMs M OOKOBas IOBEPXHOCTb, OOpasymomias M OCh; IUIONIA/b
OOKOBOI U MOJIHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh M BEPUIMHA KOHHMYECKOU
noBepxHocTu. KoHyc: OocHOBaHWE W BepIIMHA, 00pa3yromias U OCh; IUIONIaJh OOKOBOW M TOJHON
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3ylolle U BEICOTa; OCHOBaHUA U OOKOBast MOBEPXHOCTb.



Cdepa u map: neHTp, paguyc, AMaMeTp; IUIOIMaAb MOBEPXHOCTH cepsl. BaumHoe pacnonoxeHue
cdhepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K chepe; momaas chepsl.

N300paxkeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka mUiIuHApa 1 KOHycA.

Kom0OuHanuu ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OMMCaHHBIA 0KOJIO chepsl; cdepa,
BITMCaHHAsl B MHOTOTPaHHUK, WM TEJIO BPALICHHUS.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajiesnienumnena u ciueacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u riomaab chepsl.
[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAISIMU MOBEPXHOCTEH, 00BEMaMU
MOAOOHBIX TEJ.

Ceuenust nuimHApa (MapaielbHO U HEPHEHIANKYISIPHO OCH), CEUEHHs KOoHyca (mapauiebHOoe
OCHOBAHUIO U MPOXOASILEE Yepe3 BEPILIUHY), CEUCHNUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B npoctpaHcTBe. CloK€HUE M BBIYMTAHUE BEKTOPOB. Y MHOJKEHUE BEKTOpa
Ha yncio. Pa3noxkeHnue BekTopa 1o TpéM HEKOMILIaHapHBIM BekTopam. [IpaBuio mapannenenumnena.
Pemenne 3amay, CBS3aHHBIX C IIPUMEHEHUEM INPAaBWI JEHUCTBUHM ¢ Bekropamu. lIpsmoyromnbHas
cucTeMa KoopauHat B mpocTpaHncTBe. Koopaunatel BekTopa. [IpocTeiimue 3agauyn B KOOpauHATaX.
VYron mexay Bektopamu. CKansipHOE IPOU3BEIEHUE BEKTOPOB. BhIunciaeHune yrioB Mex1y NpsSMbIMU
1 TockocTsIMHU. KoopauHaTHO-BEKTOPHBIN METO/ MPHU PEHICHUH T€OMETPUUYECKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOEHHS  Mporpammbl  yuyeOHoro mpeamera  «MaremaTHKa»
XapaKTEePU3YOTCS:

I'paiknanckoe BocnnuTanue:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKOW MO3UIMU OOYYaIOMIerocss Kak aKTHMBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHICKOro OOIIeCTBa, MPEICTaBICHUEM O MaTeMaTHYEeCKHX OCHOBaX (DYHKIHMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHMA, MPOIEIYp TPaKIAaHCKOro oOIiecTBa (BBIOOPBI, OMPOCHI W TIp.),
YMEHHEM B3alMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (YHKIHSIMH U
Ha3HA4YCHUEM.

IIarprnoTnyeckoe BOCIMTaHUE:

Cc(OPMHPOBAHHOCTHIO POCCHUICKON TpaXIAHCKOW HWIACHTUYHOCTH, YBAXKEHHS K MPOLLIOMY H
HACTOSIIIEMY POCCUMCKOM MAaTEMATHKH, LEHHOCTHBIM OTHOLIEHUEM K JIOCTHUKEHUSM POCCHUICKHUX
MAaTEMaTUKOB M POCCHICKOW MAaTEMaTUYECKOM IIKOJIbI, K HCIOJb30BAHUID ITUX JIOCTHKCHUH B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHWEM JYXOBHBIX LIEHHOCTEH POCCHUHCKOTr0 Haponaa; cHOpMHPOBAHHOCTBIO HPABCTBEHHOIO
CO3HAHUS, STUYECKOT0 TOBEJAECHUS, CBA3aHHOTO C IPAKTUYECKUM IPUMEHEHHEM JIOCTUKEHUN HAYKU U
JESITeTbHOCTBIO YUEHOT0; OCO3HAHMEM JINYHOTO BKJIAJIa B TOCTPOSHHUE YCTOMYMBOTO OYIYIIIETO.
JcTeTH4YeCKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOUIEHMEM K MHpY, BKJIIOYAs 3CTETUKY MAaT€MaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PEUICHHH, pPaCCyKICHHH,; BOCHPUUMYHBOCTBIO K MAaTEMAaTUYECKUM acCleKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTeMaTHUECKHE 3HAHHWA B HWHTEpPECax 3J0pPOBOTO U
6e3omacHoOro obpasa >KM3HM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO (3I0pOBOE NMUTAHHE,
cOamaHCUPOBAaHHBINA PEXUM 3aHATUN U OTIbIXA, PETYyJsipHas GU3NUYECKasi aKTUBHOCTD); (PU3NUECKOTO
COBEpLICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM ILIEHHOCTH TPYJIOIIO0Ms; MHTEPECOM K pazIUYHbIM chepam
npodeccuoHaNbHOM /AESITEbHOCTH, CBS3aHHBIM C MaT€MaTUKOH M €€ MPHIOKEHUSMU, YMEHHEM
coBeplIaTh OCO3HAHHBIN BbIOOp Oyayuiei mpodeccuu U pean30BbIBATE COOCTBEHHbBIE KU3HEHHBIE
IJTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4YECKOMY OOpa30BaHUIO U caMOOOpPA30BaHUIO HA
MPOTSHKEHUM BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PELIEHUU MPAKTUYECKHX 3a/Jay
MaTeMaTHYECKOW HAIPABIECHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYphl, IOHUMAHUEM BIUSHUS COLIMATIbHO-3KOHOMHYECKHUX
MIPOIIECCOB HA COCTOSTHUE MPUPOJHOM M COLHUAIBHOW Cpeibl, OCO3HAHHEM TIJI00albHOTO XapakTepa
9KOJIOTMUECKUX MpoOJeM; OpHEHTaluell Ha MPUMEHEHHWE MaTeMaTUYeCKUX 3HAHUU I pelIeHHs
3aJad B 00JacTU OKpy’Karomled cpeipl, IUIAaHUPOBAHUS MOCTYNKOB M OLEHKM HMX BO3MOXKHBIX
MOCTEACTBUI JJIsl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O MO3HAHMS:

c(OpPMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOLIECTBEHHOW MPAaKTHKH, MMOHMMaHUEM MaTeMaTHMYeCKOW HayKH Kak cdepbl YeloBeuecKou
NeSITeNIbHOCTH, 3TANoB €€ Pa3BUTHS U 3HAYUMOCTH JUISl Pa3BUTHS LIMBUIIM3ALIMN; OBJIAJIEHUEM SI3BIKOM
MaTEeMaTUKM ¥ MaTeMaTU4eCKOM KyJIbTYpOH KaK CpEIACTBOM IIO3HAHUS MHPA; TOTOBHOCTBIO
OCYHIECTBJIATH IPOEKTHYIO ¥ UCCIIEI0BATEIBCKYIO IEATEIHOCTh NHANBHTyAJIbHO U B TPYIIIIE.



METANIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHple  pe3yJabTaThl OCBOCHUS MPOTpPaMMBI  yuyeOHOro mpeamera «MareMaTukay»
XapaKTepU3yIOTCs OBJIaJICHUEM YHHUBEpCaJIbHBIMU no3HasamenbHIMU Oelicmsusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHLIMU  PecyamueHbIMU
OelicmeUusMu.

1) Vuusepcanvnvie noznasamenvuvle Oeticmeus, obecneuusarom —Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 00yuarwuxca (0ceoeHue Memooo8 NOSHAHUA OKPYICAIUuLe20 Mupa,
npuMeHeHnue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayuel).
ba3soBble Jlornyeckue 1eMcTBUA:

J BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKN MaTeMaTHUYECKUX OOBEKTOB, MOHITHA,
OTHONIICHUNA MEXIy TOHATUSAMHU; (HOPMYIHPOBATh OMNPEICICHHUS TIOHSATHH;, yCTaHABIMBATH
CYUICCTBEHHBI MPU3HAK KJIacCHU(PHUKAIMU, OCHOBAaHUS JUIsi OOOOILIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJTH3A;

J BOCIIPUHUMATh, (OPMYIUPOBaTH U TNPeoOpa30OBBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIHE; YCIOBHBIC,
. BBISIBJISITH MATEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TIPOTHBOpEYHs B (QakTax,

JTAHHBIX, HAOTIOACHUSAX U YTBEPKACHUSXK; TIPEIaraTbh KPUTEPUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;

o JieNlaTh BBIBOJIBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;
J IPOBOJUTH CaMOCTOSITEIbHO J0Ka3aTeIbCTBA MAaTeMaTHMYECKUX YTBEPXKICHMH (IpsMble U OT

IIPOTUBHOTI'0), BBICTPAaUBaTh apryMEHTAlLlMIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYKACHUA U BBIBOJbI,

J BbIOMpATh CHOCO0 pelleHus yuyeOHOH 3amauu (CpaBHMBATh HECKOJbKO BAPUAHTOB pELICHUS,
BbIOMpPATh HauboJee MOIXOASIIMNMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

o UCIIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATENbCKUN HMHCTPYMEHT IO3HaHUS; (OpMyIupoBaTh
BONIPOCHL, (UKCHUPYIOIIME MPOTUBOpEeuYue, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JIaHHOE,
(bopMHpPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

° MMpOBOANTH CaMOCTOATCIIBHO CHJ'IaHI/IpOBaHHI)II\/JI OKCIICPUMCHT, HUCCIICJOBAHUEC 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJIEHMs, IPOIECcCa, BbISIBICHUIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

J CaMOCTOSITENIbHO (pOPMYJIUPOBaTh O0OOIIEHUS M BBIBOABI IO pe3ysbTaTaM IPOBEAEHHOIO
HaOJIIO/IeHUs, MCCIIEI0OBAaHUsl, OLCHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PpE3YyJlbTaTOB, BBHIBOJOB M
0000IIIEeHMI;

° IMPOTrHO3UPOBATH BO3MOXKHOC PAa3BUTUC ITPOLECCA, a TAKIKC BBIABHUIATH IMPECAIIOJIOKCHHUA O €T0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanmeii:

J BBISBJIATH Je(UUUThl MHGOpPMAllMU, JAHHBIX, HEOOXOIUMBIX JJI OTBETa Ha BONPOC M JUIA
pellIeHus 3a/1auH;

. BbIOMpaTh  MHGOpMAIMIO W3  HCTOYHMKOB  pa3IMYHBIX  THUIOB,  aHAJIM3HPOBATH,
CHCTEMaTU3HPOBATh U UHTEPIPETUPOBATh HH(POPMALIHIO PA3INYHBIX BUI0B U (HOPM MpeICTaBICHUS;
J CTPYKTYpUPOBaTh MH(POPMAIINIO, IPEICTaBIATh €€ B pa3iMyHbIX (opMmax, WUIFOCTPUPOBATH
rpaduyecku;

. OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanbnvle KomMMyHuUKamueHnvle Oelicmeus, obecneuusaom — COpMUPOBAHHOCTb
COYUANBHBIX HABLIKOB 00YUAOUWUXCAL.
O01menne:



. BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKJACHHUS B COOTBETCTBUU C YCJIOBUSAMHU U IEISIMH
OOLIeHHUSI; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y PEIIEHUs 3a/1a4ui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ysIbTaT;

. B Xo0/e OOCYyXJeHHs 3aJaBaTb BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbI, MPOOJIEMBI,
pemiaeMoil 3aJayu, BBICKA3bIBaTh WJIEH, HALEJICHHbIE HA IIOMCK PELIEHUsS; COIMOCTABIIATH CBOU
CYXKIEHHUS C CYXICHHSIMU JAPYIMX YYaCTHHKOB JHMAlOra, OOHAPYXKHMBATh pPA3IMUUE U CXOJCTBO
MO3UIUI; B KOPPEKTHOH hopme HopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

. IPEJICTaBISITh PE3yJNbTaThl PpEUIEHMs] 3aJaud, OSKCIEPUMEHTA, MCCIEA0BaHUsA, IIPOEKTa;
CaMOCTOSITENILHO BBIOMpPATh (OpMAaT BHICTYIUICHHS C YYETOM 3aJad HPE3CHTAIlMH U OCOOCHHOCTEH
ayJIuTOPHH.

CoTpyaHnuecTBo:

. MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHAMBUAYAJIbHOH pPabOTHI Mpu
pelieHrny y4eOHbIX 3ajad; MPUHUMATh Leb COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPraHU3AIUIO
COBMECTHOH pabOThI, paclpeneisaTh BUIbI padoT, 10roBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B TIPYyMIOBBIX (opmax paboTel (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U WHBIE); BBIMOJHATH CBOI YacTh paOOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YJieHaMUd KOMAaHJIbl; OICHMBATh KadyeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT IO KPUTEPHSIM,
c(hOpMYyIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynisamusnvle Oeticmeus, 00eCneuusarOm HOpMUPoOSaHUe  CMbLCIOBLIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTIU.

Camoopranuszaums:

J COCTABIIATH TIJIAH, AITOPUTM PELICHUS 33]]a9H, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ yu€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb:

. BJIa/IETh HAaBBIKAMHU MO3HABATEJIBHON pedrieKCHH KaK OCO3HAHHWS COBEPIIAEMBIX JCUCTBUN U
MBICITUTENBHBIX MPOIECCOB, UX PE3yIbTATOB; BIaJETh CHOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOJISI
IpolLecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auH;

. NpEeABUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NpPH pEHIEHUH 3aJa4d, BHOCHTH
KOPPEKTUBBI B JIEATETLHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

J OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBUSIM, OOBSICHSATH IPUUNHBI JOCTHKCHHS WA
HEJOCTHKEHUSI Pe3yJIbTaTOB JESITEIbHOCTH, HAaXOAUTh OIIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJbTATHBI
10 KJIACC

OmnepupoBaTh NOHATHUAMHE: TOUKA, TPAMasi, TNIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHUH U CIICCTBUS M3 HUX TPH PELIICHUN T€OMETPUYECKUX 3a/1a4.
OmnepupoBaTh NOHATHAMHE: MAPAICTBHOCTh M MEPICHAUKYISAPHOCTD MPSIMBIX M TIOCKOCTEH.
KrnaccuduuupoBars B3auMHOE pacojoKeHUe NPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.

OmepupoBaTh MOHATHIMH: JABYTPAHHBIN YroJl, TPaHU JBYTPAaHHOTO YIja, peOpo IBYIPAaHHOTO YIJa;
JMHEHHBIA yroJ ABYTPaHHOTO YIJa; TpalycHasi Mepa IByrpaHHOTO yIiia.

OmnepupoBaTh MOHITUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBIA MHOTOTPAHHHK, SJIEMEHTHI
MHOTOTpaHHHKA, IPaBUIIbHBI MHOTOTPaHHHUK.

Pacro3HaBaTh OCHOBHbIE BHJIBI MHOTOIPaHHUKOB (MHUpaMuIa; MpHU3Ma, MPSIMOYTOJbHBIH
napasenenunes, Kyo).



KnaccuunupoBaTb MHOTOTpaHHHMKH, BBIOMpass OCHOBaHMSA JJIs KiaccU(UKAaUUM (BBIMYKIBIE H
HEBBIITYKJIbIC MHOTOTPAaHHHWKH; TPaBHJIbHBIE MHOTOTPAaHHUKH; MpPSAMBIE W HAKJIOHHBIC IPHU3MBI,
napajuieIenuneabl).

OmnepupoBaTh NOHATHUSAMH: CEKYIIask INIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHHIA, UCTIONIB3YS METO/I CIIE/IOB.

CTpouTh ceyeHns: MHOTOTPAHHUKOB METOZOM CJIE/IOB, BBIOJIHATH (BEIHOCHBIC) TNIOCKUE YEPTEXKHU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3agaun Ha HaXOK/I€HHE T€OMETPUUECKUX BEJIMYMH MO 00pa3aM WM aJropuT™Mam, IpUMEHsS
W3BECTHBIC AHATUTHYECKUE METOJAbl TNPU PELUICHUHM CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha
BBIYHCJICHUE PACCTOSIHUN MEXAY ABYMS TOYKaMH, OT TOYKU JIO NMPSIMOM, OT TOYKH /IO IUIOCKOCTH,
MEXy CKPELIUBAIOIIUMHUCS MPSIMBIMH.

Pemats 3agaun Ha HaXOK/I€HHE TEOMETPUYECKUX BEJTMUUH 10 00pa3iaM WM ajJropuTMam, IpUMEHSS
W3BECTHBIC AHATUTHYECKUE METOJAbl TNPU PELICHUHM CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha
BBIYHCJICHUE YIJIOB MEXKY CKPEIIMBAIOIIMMUCS NPSMBIMH, MEXIY NMPSIMOH M IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Bbruncaste 00bEMBI M IUTOMIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpH3Ma, MNUpamMHIa) C
npUMeHeHHEeM (OpMyJT; BBIYHUCISITH COOTHOIICHHS MEXAY IUIOMAIsIMH TOBEPXHOCTEH, 00bEMamu
MOJJOOHBIX MHOTOT'PAaHHUKOB.

OmnepupoBaTh MOHATUSIMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCh M TNIOCKOCTh CHMMETPHUH; IICHTD,
OCh H TUIOCKOCTb CHMMETPHHU (DUTYPBI.

W3BnekaTh, mNpeoOpa3oBBIBAaTh M HMHTEPIPETHPOBATH HHPOPMALKIO O IPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTEkKax U PUCYHKAX.

[TpumensTh TeoMeTpuUuecKhe (aKThl Ui PEIICHUS CTEPEOMETPUYECKHUX 3ajad, MpPEeAIoararoiux
HECKOJIBKO I1ar0B PEIICHHsI, €CIH yCIOBHsI IPUMEHEHUS 3a1aHbl B SIBHOH (hopMme.

[TpumMeHsITh IpOCTEHIINE TPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU
PELICHUH CTEPEOMETPUIECKUX 3a/1ad.

[TpuBoAMTH TPUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE M JKU3HHU, PACIO3HABATH
NPOSIBJICHHE 3aKOHOB T€OMETPHH B MICKYCCTBE.

[TpuMeHsTh TOMyYEHHBIE 3HAHHS Ha MPAKTHKE: aHAJM3UPOBATh PEalbHbIE CHTYallud W TPUMEHSTH
U3yYEHHBbIE MOHATHS B MPOLIECCEe OUCKA PEIIeHUs] MaTeMaTHu4ecku c(OpMYIMPOBAHHON MPOOIEMBI,
MOJICIMPOBATh pEajbHBIE CUTYAllMH Ha SI3BIKE T€OMETPUH, MCCIEN0BATh MOCTPOCHHBIE MOJEIHU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUH M TEOpeM, ammapara ajareOpbl; pemarb MpakTHYeCKhe
3aJ]auu, CBSA3aHHBIE C HAXOXK/ICHUEM I€OMETPHUIECKUX BEITHMYUH.

11 KJIACC

OnepupoBarh TOHATHSMHU: IWIMHAPUYECKAs TOBEPXHOCTh, OOpa3ylolue IWIMHAPUYECKON
MOBEPXHOCTH; IHUJIMHAP; KOHMYECKask OBEPXHOCTh, 00pa3yoIline KOHMYECKON MOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTh.

Pacnio3naBats Tena BpamieHus (UIUHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TTOJTYYECHHS TEJT BpAI[CHUS.

KnaccuduiupoBars B3aMHOE pacnoioskeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHSATHUSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Brrauciste 00bEMBI M TUIOIIAIM TOBEPXHOCTEH TEJ BPAIICHHS, TEOMETPUICCKUX TEJI ¢ TPUMEHEHUEM
bopmy.

OmnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBINA B c(hepy M onmucaHHbIN 0KoJ0 cdepsr; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAI[CHHSI.

Brrauciaste COOTHOIIEHHS MEX Y TUTOMIAASIMU TTOBEPXHOCTEH U 00bEMaMH MTOJOOHBIX TEIl.
N306paxaTs n3yuaembie (GUTYPBI OT PYKH U C TPUMEHEHHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.



BrINONHATE (BBIHOCHBIC) MJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUI CBEPXY,
cOOKY, CHH3Y; CTPOUTH CCUCHUS TEJl BPAILICHUS.

W3Bnekarh, WHTEPIPETUPOBATH H  NIPeoOpa3oOBbIBATh WHPOPMAIUIO O TMPOCTPAHCTBEHHBIX
T€OMETPHUYCCKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKAaX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIOSTHATE TEWCTBUS CIIOKECHHSI BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpA HA YHCIIO,
O00BSICHATH, KAKHMH CBOMCTBaMH OHHU 00J1a1af0T.

[TpuMeHSTh MpaBUIIO apajuIeICIHIIe A,

OnepupoBarh TOHITHSIMH: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIHh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA, Yrojl MEXIYy BEKTOPAMH, CKAJISPHOE IPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPBHI.

HaxoauTh cyMMy BEKTOPOB M IPOM3BECHUE BEKTOPA HA YUCIIO, YIOJl MEXIY BEKTOPaMHM, CKAJIIPHOE
MIPOU3BE/ICHNE, PACKIIAABIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IIOCKOCTh YPABHECHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpumensITh TeOMeTprudeckue (HaKThl ISl PEIICHUS CTEPEOMETPHUSCKHUX 3a/1ad, MPEeIroararomnx
HECKOJIbKO IIaroB PEIICHHs, €CIIM YCIOBUS IIPUMEHEHUS 3a/1aHbl B SIBHOU (hopMe.

Pemarp npocreiinie reoMeTpUYeCKHe 3314 Ha TPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA.
Pemarp 3amaun Ha JI0KA3aTeIbCTBO MAaTEMATHYCCKUX OTHOIICHMH M HAaXOXKJICHHUE MCOMETPHUCCKHUX
BEJIMYHH 110 00pa3iaM WX aJITOPUTMaM, IIPUMEHSIST H3BECTHBIC METOJIBI ITPH PEIICHUU CTAHIAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad.

[TpuMeHsITh IPOCTEHIIINE TPOrPAMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI ITPU
PEIICHUH CTEPEOMETPUIECCKHUX 3a/1a4.

[IpuBOIUTE TIPUMEPHI MaTEMATHYCCKHX 3aKOHOMEPHOCTEH B TPUPOJE M JKU3HH, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHSITh MOJIyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3WPOBATH PEAIbHBIC CUTYyallud M MPUMCHSITH
W3yUYCHHBIE MMOHATHS B MPOLIECCE TTOUCKA PEIICHUS] MaTEMAaTUYSCKH C(HOPMYITUPOBAHHOM MPOOIIEMBI,
MOJICTTUPOBATh PEANbHBIC CUTYallMH Ha S3bIKE T'€OMETPHH, WCCIICIOBATh MOCTPOCHHBIC MOJETH C
HCII0JIb30BAHUEM T'€OMETPUUYCCKUX IMOHATHH M TeopeM, almapara ajareOpbl; pelarh MPaKTHYSCKUE
3aJ1a4¥, CBS3aHHBIC C HAXOXKJICHIUEM IeOMETPHYCCKHIX BETHYNH.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM K I (uudpossbie)
n/n NPOrpaMMblI Bcero Og[ TPOJMBHELE p6aKTn'lecKne o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI

1 BBenenune B crepeomMeTpuio 10
5 IIpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1

[TapanmienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSIMBIX U 12

IJIOCKOCTEN
4 VYIubl MEXAY MPAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0




11 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpOJIbHLIe H[%aRanecmae 0BPA30BATEILHBIC
padoThI padoThI pecypes
1 Temna Bpamenus 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001IIeHNE, 7 1
cCHCTEMaTH3aIlHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







INOYPOYHOE IINTAHUPOBAHMUE
10 KUIIACC

Ne

w/n Tema ypoka

OCHOBHBIE TIOHATHSI CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTb, TpocTpaHcTBo. [IpaBuina

1 M300pakeHNs Ha PUCYHKAX: H300paKeHUs
IUIOCKOCTEH, MapajuieNbHbIX IPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsThs: MEPCCCKArOIMMrECs IIO0CKOCTH,
MNEPCCCKAOIUCCA ITpsAMasd U IJIOCKOCTb

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbBbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IlonsTus: nepeCceKaromuecs MmiIOCKOCTH,
IepeCCKaromumecs npsamMas U rmiI0CKOCTb

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
4 n300pa’keHre MHOTOTPaHHUKOB Ha PUCYHKAX,
Ha MPOEKIIMOHHBIX YepTekKax
HauanbHble cBeeHus o0 KyOe U nupaMue, ux
5 pa3BEpTku u Mojenu. CeueHus
MHOT'OI'PaHHHKOB

HauanbHble cBefieHUs 0 KyOe U MupaMuje, ux
6 pa3BépTKU U MojeH. CedeHUs
MHOT'OI'PaHHHKOB

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH
7 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHUH
8 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U




CJICACTBUS U3 HUX

Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHNU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CJIEJICTBUS U3 HUX
B3aumnoe pacrnonoxeHue npsiMbix B

11 MIPOCTPAHCTBE: NEPECEKAIOIIMECH, 1
napauleNibHbIe U CKPEIIMBAIOIINECS IPSIMbIE
[TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B

12 NPOCTPAHCTBE: TAPAIIENBHBIC PAMBIC B 1
MIPOCTPAHCTBE; MaPaAJIIENbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B

13 npoctpancTe: [lapamienbHOCTh NPsSMOK 1 1
TUIOCKOCTH

14 VYTIubl ¢ COHANpPaBI€HHBIMU CTOPOHAMU 1

15 Yrois Mexay IpsMbIMU B IPOCTPAHCTBE 1

16 Yron Mexay npsMbIMU B IPOCTPAHCTBE 1

17 [TapamienpHOCTB TUNIOCKOCTEN: ITapalIeIbHbIE 1
IJIOCKOCTH

18 CBoiicTBa MapauIeIbHBIX TIOCKOCTEH 1

19 [Ipocreiimume mpocTpaHCTBEHHbIE PUTYpHI HA 1
IUIOCKOCTH: TETpasdp, KyO, napasuiesenumne

20 [TocTpoenue ceveHwmin

21 Iloctpoenue ceuennii 1
Kontponbnas padota mo teme "lIpsimbie u

22 IIJIOCKOCTH B IpocTpaHcTBe. [lapannenbHocTh 1
MPSAMBIX U MJIOCKOCTEMN"

23 [lepneHuKyIApHOCTD MPSMOM U INIOCKOCTH: 1
NEPIEHANKYIISIPHBIE TIPSIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasienbHble U 1

MEPIEeHIUKYIIPHBIE K JIOCKOCTH




[Ipsimble napasuienbHbIe U

25 NIEPIEHIUKYISIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHaAuKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

27 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

o8 TeopeMa 0 npsAMON NEpIEHAUKYISIPHON
IIJIOCKOCTH

29 Teopema o npsAMoi epHeHAUKYIIPHON
IIJIOCKOCTH

30 Teopema o npsAMoi nepreHAUKYIAPHON
IIJIOCKOCTH
[lepneHquKyIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 0 IIJIOCKOCTH
[lepneHuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

32 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MJIOCKOCTH
[lepneHuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM A0 MIIOCKOCTH
[lepneHuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TITIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U IIJIOCKOCTBIO

36 JIByTpaHHBIN yroJl, JMHEHHBIN yroi
JBYTPAHHOI'O yria

37 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOI'O yria

38 [IepneHMKyISAPHOCTD MIJIOCKOCTEM: TPU3HAK

MEPIEHIUKYISIPHOCTHU ABYX IIJIOCKOCTEMN




39

40

[lepneH IMKyYIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
NEPIEHIUKYISIPHOCTHU ABYX IIJIOCKOCTEMN
IlepneHIUKYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN

41
42

Teopema o Tpéx nepneHAUKYISIPax
Teopema o Tpéx nepneHAUKYISIpax

43

44

TeopeMa 0 TpEX NepHEHANKYIIApAX

KonTponbHas padoTa no remam
"[leprieHAUKYASAPHOCTD NPAMBIX U
wiockocTeil" u "YTibl MEXKY OPSIMBIMU U
IJI0CKOCTSIMU"

L

45

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKA

46

47

IIpu3ma: N-yrosibHas Npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HAaKJIOHHAS
pU3MBbI; OOKOBas U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapamrenenunen, NpsMOyTOJIbHBII
NapajuIeJIENUIE] U €r0 CBOWCTBA

48

49

50

IIupamupa: N-yroapHas NUpaMUIa, TPaHU U
OCHOBaHUE NMHUpaMuUbl; OOKOBas U MOJHAS
[IOBEPXHOCTh IUPAMU/bI; IPAaBUIIbHAS U
yCeu€HHas nupaMuIa

[IpaBuUIBHBIE MHOTOTPAHHUKH: TIOHSTHE
MPAaBUIBHOTO MHOTOTPaHHUKA; TIPaBUIIbHAS
MpHU3Ma U TMpaBWIbHAS IUPAMHU/IA;
MpaBUJIbHAS TPEYroJbHAas MUpaMUa U
MIPaBWIbHBIN TeTpa’ip; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOACKadIp U




HKOCadap.

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIBHO TOYKH, MPSMOH, TIIOCKOCTH.

51 DNeMEeHThl CAMMETPHH B TUPAMHIAX, 1
napaJiesienumneax, NpaBUIbHBIX
MHOTOTpaHHUKAX
52 Brruncnenue 371eMeHTOB MHOTOTPAHHHUKOB! 1
pEOpa, MuaroHa u, yribl
[Inomanp 60KOBOIM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, TIOIIA 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MMOBEPXHOCTU MPSIMON MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIbHOW MTUPAMUJIBI, 1
TeopeMa O IIo[aau OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIbI
55 KonrtponbHas pabota no reme 1
"MHororpanHuKku"
56 [Tonsatue 06 06bEMe 1
57 O06BEM TUpaMUIBI 1
58 O0BEM nupamMuIbI 1
59 O0BEM nupaMuIbI 1
60 O0BEM TUpaMUIBI 1
61 O0BEM pU3MBI 1
62 O0BEM npU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KonrtponsHas padora no reme "O6bEMBI 1
MHOTOT'PAaHHUKOB"
[ToBTOpeHue, 060061IeHNE CCTEMaTU3 AN
65 3HaHui. [locTpoeHune ceuenuii B 1

MHOTI'OIr'paHHUKEC




[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXIY
66 JBYMSI TOUKaMH, OT TOYKH 0 MPSMOH, OT
TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPENTUBAIOIIUMHUCS TPSIMBIMA

67 HroroBas koHTpobHAs paboTa

[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTHU3AIIHS
3HaHUil. BeIYUCIICHUE YITIOB: MEXIY

68 CKPEUIMBAOIIUMHUCS MTPSIMBIMH, MEXITY
OPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB M@Ky TNIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KUIIACC

Ne ni/n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, 1uamerp;
TUTOIIAb TOBEPXHOCTH Cephl

B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
cdepe; momans cheps

N3o6paxenue chepsl, mrapa Ha MIOCKOCTH.
CeueHnus mapa

[Munuaapudeckas MOBEPXHOCTb,
o0pa3yroIIne UIHHIPHISCKON
MTOBEPXHOCTHU, OCh IMIMHIPUUECKON
MTOBEPXHOCTHU

[unuuap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3ymolas U 0Ch; MJIOLAAb
OOKOBOM U MOJIHOW MOBEPXHOCTH

N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. CeueHus: QUIMHIpA
(MJI0CKOCTHI0, MapasIeIbHON WK
MEPIEeHIUKYJIIPHON OCH LIMIIMH/IPA)
Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOW ITOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHuE U BeplINHA,
o0pa3yloIias u oCh; MIIOLaAb OOKOBOW U
ITOJTHOW ITOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pa3yrolue 1 BHICOTA;
OCHOBaHHUs U OOKOBAast MOBEPXHOCTh




N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (MJI0CKOCTHI0, apasIeIbHON OCHOBaHMIO, U .
TUIOCKOCTBIO, MPOXOIAIIEH Yyepe3 BEpIINHY)

11 KomOunanws ten BpameHus u 1
MHOTI'OI'PaHHHUKOB
MHororpaHHMK, OIIMCAaHHBIN 0KO0JIO chepbl;

12 cdepa, BlIMcaHHAs B MHOTOTPAHHUK HITH B 1
TEJIO BpAIllEHUs

13 [Tonsarue 06 06béme. OCHOBHBIE CBOHCTBA 1
00BEMOB Tel

14 O0bEM UIMHIIpa, KOHYyCa 1

15 OO0BéM rapa u miomaab cepsl 1
ITooGHBIE TENa B IPOCTPAHCTBE.

16 CoOTHOIICHUS MKy TUIOIIAISIMU 1
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KOHTpOJ‘ILI;Ia}I Pa60Ta o reMaM "Tena 1
BpaieHus" u "OobvemMsl Ten"

18 BekTop Ha mII0CKOCTH M B TPOCTPAHCTBE 1

19 Crno’xeHue v BBIYMTAHNE BEKTOPOB 1

20 YMHOKEHNE BEKTOpa HA YNCIIO 1
PasnoxeHne BeKTOpa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio 1
napaiesenumnena

29 Pemenue 3aj1a1, CBA3AHHBIX C MPUMEHEHUEM 1
MIPaBUJI IEHCTBHUIA C BEKTOPaMHU
[IpsmoyronbHas cucTeMa KOOpJHHAT B

23 npoctpancTBe. KoopaAHHATEI BEKTOpA. 1
[Ipocreiime 3aauu B KOOPJAMHATAX

o4 VYron mexay Bektopamu. CkansipHoe 1

MIPOU3BEICHNE BEKTOPOB




25

26

Brruncnenue yriioB Mexy NpsIMbBIMH U
IIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOX ITPU
PEILIECHNN T€OMETPUYECKUX 3a/1a4

27

28

KontponbHas padota nmo Teme "BekTopsl u
KOOpJMHAThI B IPOCTpaHCTBE"

[ToBTOpeHUE, 0600IICHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUIaHUMETPUH

29

30

[ToBTOpEeHME, 0000IIEHNE U
cucremaru3anus 3HaHuid. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPHUH

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMAaTH3aIMs 3HAHUN. 3a1aun
TUTAHUMETPUHU M METOJIbI UX PEIICHUS

31

[ToBTOpEeHue, 06001IeHNE 1
cUCTEMAaTH3ans 3HaHUH. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

32

33

[ToBTOpEeHUE, 06001IEHNE 1
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTePEOMETPUH

Hrorosas KOHTPOJIbHAA pa60Ta

34

IToBTOpenue, 0000IIEHNE U
cUCTEeMaTH3aIusI 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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