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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa CpPeJHEro oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHMH,
NOPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, MU TPAJUIMKA POCCHHCKOTO OOpa30BaHMUA.
Peanmusanus  mporpamMMbel  00eCHEUMBAET  OBJIAJCHHE  KJIIOUYEBBIMH  KOMIIETECHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOTO, TMYHOCTHOTO ¥ ITO3HABATEIBHOTO PAa3BUTHSI TUYHOCTH O0YYArOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeOMETpUH Ha YpPOBHE CpeIHEro oOIIero o0pa3oBaHUA
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTUSA OOydaromuXcs, (GOPMHPOBAHUS
(YHKIIMOHAJIBHOW MaTeMaTH4YeCKONM I'pPaMOTHOCTH, M3Y4Y€HHUS APYTrUX Y4EeOHBIX JUCLMILIMH.
PazBute y oOyuarommxcs NpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH M TPOUCXOXKJICHUU
FEOMETPUUECKUX a0CTPaKIIMK, COOTHOIICHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKONW HAayKOM SIBIICHUN W IIPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAayK WU pOJIK MaTeMaTUYECKOr0 MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM U B IPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CpEIHEro OOILero
o0Opa3oBaHMs, TaKk Kak 00ECHEeYrMBAET BO3MOXKHOCTh M3YYEHMsI KaK IUCHMIUIUH €CTECTBEHHO-
HAYYHOW HAIPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MblIUIeHHE, (HOpMUPYyEMOEe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPKJIECHUH B XOJ€ PpELICHUS
FeOMETPUUYECKHUX 3aJlay, YMEHHE BBLABUTaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIICHHWH 33Jad €CTECTBEHHO-HAYYHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHue opueHTUpPOBaThCs B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSIX
JEeSITeNIbHOCTH 4esioBeka. OpreHTalus yeloBeKa BO BPEMEHHU M MPOCTPAaHCTBE — HEOOXOAMMOe
YCIIOBHE €0 COIMAIBHOTO OBITHS, (hopMa OTpaKEHUs OKPY>KAIOILIET0 MUPA, YCIOBUE YCIEITHOTO
MO3HAHUSA U AKTUBHOTO npeoOpa3oBaHus NENCTBUTENBHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEAUHSET pa3Hble BUJIbI YUEOHON U TPYJIOBOM JEATEIHHOCTH,
ABIIIETCS OAHUM U3 NPO(ECCHOHATBPHO BaXHBIX KauyecTB, IO3TOMY akTyallbHa 3ajaya
(dopmMHpoBaHUs y 00y4aIOLINXCS TPOCTPAHCTBEHHOT'O MBIIIJICHHUS KaK Pa3HOBHIHOCTH 00pa3HOro
MBIIIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTAa B MOJTOTOBKE K NMPAKTUYECKOH NIEATEIbHOCTH IO
MHOTUM HampaBlIeHUSIM.

Llens ocBOEHUS MpOorpaMMbI yueOHOTO Kypca «I eoMeTpus» Ha 6a30BOM ypOBHE O0yUCHHsI
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuxcs udepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI U UCIIOIBb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUHM U
NecTBUH, crienu(UUHbIX T€OMETPUH, BO3MOYKHOCTH YCIEIIHOTO MPOAODKEHHUST 00pa30BaHuUs 10
CHEIHAILHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE ITpeIHa3HaueHa AJIs 00YYaroMUXCs CpeiHen
IIKOJIBbI, HE WCHBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOI'O OOILIEro
obOpa3oBanus. Takum o0Opa3zom, oOyuaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTUYeCKUe YMEHHUs, CBSI3aHHbIE CO crelu(UKOd reOMEeTpUH U He0OXOAUMBIE IS )KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOKHOCTb M3YyUUTh F€OMETpHIO Oojiee



riyOOKo, ecliu B JajbHEUIIEM BO3HUKHET HEOOXOJAWMOCTh B TE€OMETPHUECKUX 3HAHUSAX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxeHue 1enu 0CBOGHUS IPOrpaMMbl 00eCIIeUrBACTCS PEIICHUEM COOTBETCTBYIOLINX
3anau. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTyphl M

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, T03BOJISIOUINX ONUCHIBAaTh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopmupoBaHuE yMEHHs PACllO3HABAaTh HA 4YEPTEkKaX, MOJCNAX U B PEATbHOM MHUDE
MHOTOTPaHHUKU U T€Ja BpallCHMUS,;

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeJax BpallleHUsI U KX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHUE YMEHHUS
OPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAacCykJCHHUS B  XOJIe  pPELICHUS
CTepEeOMETPUYECKHUX 3a/1a4 U 33/1a4 C MPAKTHUYECKUM COJIEPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHue (yHKIHOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHONM TIE€OMETPHH: yMEHHE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaIbHBIX JKU3HEHHBIX CUTyallMsIX U MPH H3YyYEHUHU IPYTUX Y4eOHBIX MPEIMETOB,
NPOSIBICHUSI 3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (opMynupoBaThb HMX Ha S3bIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
FeOMETPUUECKUN ammapar JJis pelleHuss MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYEHHbIE PE3YJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUHU B
Hayajie ero U3y4eHus 3a/1ad, pellaeMblX Ha YPOBHE UHTYUTHUBHOTO MTO3HAHUS, U ONPEIEIEHHBIM
o0pa3oM oOpraHu3oBaHHasi paboTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JOTHYECKOIO MU
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIUPYET TMPOTEKaHHE WHTYUTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JaJIbHEUIIEMY H3YUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAYy OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOM
JesITeNIbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX NMPEACTABICHUH Y yUaIlIUXCsl B Kypce CTepeOMETPUN
IPOBOJIUTCS 3a CUET pelIeHMs 3ajjad Ha CO3JaHMe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONEepUPOBAHUE IMPOCTPAHCTBEHHBIMU OoOpa3zamu. Co3gaHue obOpaza MPOBOJIUTCS C OMOPOH Ha
HarJIsIHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIIOBUSAX OTBJIEUEHUS OT HATJISIIHOCTH, MBICIEHHOTO
M3MEHEHUS €ro UCXOJAHOTO COepKaHUSI.

OcHoBHBIE copepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHuororpanHukn», «IIpsiMple U IIJIOCKOCTU B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBEY». PDOPMUPOBAHUE JOTHUECKUX YMEHUH pacipeiesiieTcsi He TOJIbKO
M0 COJIep)KaTeNbHBIM JIMHUSIM, HO W MO rojaM OOy4YeHHS Ha YPOBHE CpeAHero oOIIero
oOpa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHUS
paboueit mporpaMMBl, paciipeIeIEHHBIM 10 T01aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
yTOOBl ~ OBJQJICHHE TEOMETPUYECKHMMHM  TOHATUSIMHM ¥  HaBbIKAMH  OCYIIECTBISIOCH



MOCIIEAOBATEIHPHO M MOCTYNATEeNIbHO, C COOJIIOJICHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATHNCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00yJaromxcs,
pacuupsis 1 yriy0msis e€, 00pa3ysi IpOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1IVIAHE
Ha uzyuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 102 yueOHBIX vaca.

COLEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TpocTpaHcTBO. [lonsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX.

B3aumHoe pacrnosiokeHue IpsiMbIX B IIPOCTPAHCTBE: MEPECEKaIOLUecs], NapauieabHble U
CKpeluBamomuecs npsaMble. [lapamienbHOCTh HPSMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajuiejbHble OpsIMbIE B IMPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YTJbl C COHANPAaBICHHBIMHU CTOPOHAMH; YIOJI MEXKIY HIpsIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX IocKocTel. [IpocTeiimme mpocTpanCcTBEHHBIE (PUTYPBI Ha MFIOCKOCTH: TETPAdIP,
KyO, apaJijieNienumnea; IoCTPOCHHE CEYCHUIA.

[lepneHauKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSIpHbIE MpsIMbIE B
IPOCTPAHCTBE, TMpsAMbIE NapajuleIbHble M MNEPHEHIUKYJSIPHbIE K IUIOCKOCTH, HpPU3HAK
NEPIEeHIUKYISIPHOCTH MPSIMON U TIIOCKOCTH, TEOPEMA O MPSAMOM MepHIeHAUKYIIIPHOMN MIIOCKOCTH.
VYTIIBl B IPOCTPAHCTBE: YrOd MEXKY NPSAMOM U INIOCKOCTBIO; IBYTPaHHBIN yroJl, TMHEUHBIN yroil
JIByrpaHHoro yriua. llepneHauKyiasp M HAKJIOHHBIE: PAacCTOSHUE OT TOYKH N0 IUIOCKOCTH,
paccTosiHUE OT MPSIMOMN J10 TJIOCKOCTH, MPOEKIUs (PUryphl Ha MIIOCKOCTh. IleprenauKynsapHOCTh
IUIOCKOCTEHM: MpHU3HAK MEepHeHAUKYJISIpHOCTH JByX IUIockocTeil. Teopema o  Tpéx
NEPIEHIUKYIIApax.

MHuororpanHuKu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOIpDAaHHUKA, BBINYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipuzma: N-yronbHas npusma; rpaHu
¥ OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAst M TIOJIHAsI TIOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJIBHBIN Napajulelenunen U ero cpoicrsa. [Iupamuaa: N-yrompHas
nupaMujia, TpaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBas M IOJIHAS IMOBEPXHOCTh IMHPaMUJIBbI;
npaBWIbHAsg M yceu€HHas MNHpaMuia. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHBIE
MHOTOTPaHHHUKU: MOHITHE MPAaBUIBHOTO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma U MpaBUIbHAS
nUpaMy/Ia; MpaBUIbHAS TPEYToJbHAs MUPaMUIa U IPaBUIIbHBIN TeTpadp; Ky0. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3Ip, AOAEKadIp U ukoca’ap. CeueHus Npu3Mbl U TUPaMUIBL.

CuMMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSMOM, TIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiaX, NapasuieenureiaX, paBmIbHBIX MHOTOTpaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI PU3MBI, IO b OCHOBAaHUMN, TEOpeMa 0 OOKOBOU
MOBEPXHOCTU MpsiMOM Tipu3Mbl. [1momane 6G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABMIIBHON
MUPaMHU/JIBIL, TEOpEMa O TUIoHIaIu yceu€HHOM nupamuabl. [lonstue 06 06béme. OOBEM nupamMubl,
IIPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.

11 KUIIACC



Tesa BpalieHus

[wimHApuYecKass IMOBEPXHOCTb, 00pasymoliue IIMHAPUYECKOM TOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTu. Lummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 0Opa3ytomias u
0Cb; IJIOMIaJb OOKOBOM U MOJHOW MOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, 0Opa3ylolMe KOHUYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IJIONIAIb
OOKOBOM W TIOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylollye M BBICOTA; OCHOBAHHS U
OOKOBast MIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaJb HMOBEpXHOCTH cdeprl. Bzaummuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o00pakenue e BpalieHus Ha I1ockocT. Pa3BépTka HUInMHIpa U KOHYyCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Torsitue 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
IPSIMOYTOJIBHOTO Mapajljiesienumneaa u cieacTsus u3 He€. O0bpéM nunuuapa, konyca. O0bEM mapa
U TUIOIIA b ChepBhl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BEMaMH TOJOOHBIX TEII.

Ceuenust mwiMHIApa (MapauiebHO MW TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIEe Yepe3 BEPIINHY ), CeUeHUs 1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha mimockocTH 1 B ipocTpancTBe. CII0KEHUE U BEIUNTAHHE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha 4ucio. Pa3nokeHue BeKkTopa 1Mo TpEM HEKOMIUTAHApHBIM BekTopam. llpaBmio
napajuienenunena. Pemenne 3amay, CBI3aHHBIX ¢ TPUMEHEHHUEM MTPABUII JEHCTBHUI C BEKTOpaMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocrteifmiue
3aJaud B KOOpAMHATaX. YTON Mexay Bekropamu. CKalsgpHOE NPOU3BEACHHE BEKTOPOB.
Brraucnenue yrioB MeXAy NPSMBIMH M IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEIIeHNU TEOMETPUUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS IporpaMmbl ydeOHOro mpeamera «MaremaTuka»
XapaKTepU3YIOTCS:

I'paxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMMU OO0yYaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOILIECTBA, MPEJICTABICHHEM O MaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TIPakJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJECHCTBOBATh C COLIMAJIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IIarproTHyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBHIO POCCUHCKON TPAXKAAHCKOM HACHTHYHOCTH, YBAKCHHSA K MTPOILIIOMY U
HACTOALIEMY POCCHHCKON MaTEMAaTHKH, LICHHOCTHBIM OTHOLICHHEM K JOCTH)KEHUSAM POCCUHCKHUX
MaTE€MaTUKOB U POCCUICKOM MAaT€MAaTHYECKOW IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHHUU B
JPyTUX HayKax, TEXHOJIOTUSX, Cepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHMEM [JYXOBHBIX LIEHHOCTEM pOCCHICKOro Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOrO MOBEACHHUSA, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM



I[OCTI/I)KGHI/Iﬁ HayKI/I U OCATCIIbHOCTBIO y‘-IéHOI‘O; OCO3HAHHUECM JIMYHOI'O BKJIa/Zla B HOCTpOGHI/Ie
YCTOWYUBOTO Oy TIyIIIEro.

JcTeTHYecKoe BOCIUTAHNE:

A3CTETUYECKUM  OTHOIIEHHWEM K  MHUpPY, BKJIIOYas OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUW, PaCCYX JACHUN;, BOCIPUUMYHUBOCTHIO K
MAaTEMAaTHUYCCKHUM ACIICKTaM pa3JII/I‘IHbIX BHUI0B I/ICKyCCTBa.

duznyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS NPUMEHATH MaTeMaTHYeCKHUE 3HaHWUA B HHTEpecax
3I0pOBOr0 M Oe30macHOro oOpasza KW3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAHCUPOBAHHBIN PEKUM 3aHATUNH M OTIBIXa, PEryJsipHas (Qusnueckas
aKTI/IBHOCTL); (1)I/I3I/I‘-IGCKOI‘O COBepH_IeHCTBOBaHI/IH, HpI/I 3AHATUAX CHOpTI/IBHO-OBI[OpOBHTeHBHOfI
JIeSITEILHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYI[y, OCO3HAaHHUEM LECHHOCTHU pr,I[OJHO6I/I$I; I/IHTGPGCOM K paSJII/I‘-IHBIM
chepam pohecCHOHATTLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKECHUSMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayleil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIHOCOOHOCTHIO K MaTeMaTH4eckoMy O0Opa3oBaHUIO U
CaMOO6pa30BaHI/IIO Ha HpOTSI)KeHI/II/I BCCfI KH3HU,; TOTOBHOCTBHIO K aKTI/IBHOMy y‘-IaCTI/IIO B peHIeHI/II/I
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IK0JI0THYECKOe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KyJIbTYpbl, NMOHUMAHUEM BIUSHUS COLUAIBHO-
HKOHOMHUYECKUX TPOILIECCOB HA COCTOSHHE TMPUPOJHONW W COIMAIBHOW Cpe/bl, OCO3HAHHWEM
MI00aMbHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEeHTallMedl Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIs peleHus 3a7ad B 00JacTH OKPY’KaloUe cpelpl, MIaHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKU Kak cepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA M 3HAYMMOCTH JJIs Pa3BUTHUS LMBUIIN3AIINY;
OBJIAACHUEM A3BIKOM MATCMATHUKU U MaTeMaTHqCCKOﬁ Ky.]'[BTypOﬁ KakK Cpe)ICTBOM IIO3HAHUS ana;
TOTOBHOCTBIO OCan@CTBJ'ISITI) HpOCKTHYIO 158 I/ICCJ'ICI[OB&TCJ'IBCKYIO NCATCIIBHOCTb I/IHI[I/IBI/I)IyaJ'II)HO
U B TpYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

MerTanpeaMeTHBIE pe3yIbTaThl OCBOSHUS IPOrpaMMBbl YIeOHOTO TipeaMmeTa « MaTemMaTnkay
XapaKTepU3yIOTCS  OBNAJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OeliCEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2VIAMUSHbIMU
oelicmseusmu.
1) Vhusepcanvhvle noznasamensusle oeticmeust, obecnevusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).
Ba3oBble jiornyeckue AeicTBUA:
® BBUIBIITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSATHI, OTHOUICHUH MEXIy MOHATHUSAMH; (HOPMYITUPOBATH OIPEICIICHUS MOHSTHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IICHNUS
Y CpaBHEHUS, KPUTEPUU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEILHBIC U
OTpUIATENIbHbIC, eANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,



BBISBIISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUNs B (haKTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; IpelularaTb KPUTEPUHU JUIsl BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JlenaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFOYECHH M, YMO3AKJIFOUEHH 110 aHAJIOTUU;

IIPOBOAMTH CAMOCTOATEIBHO J1I0KA3aTEIbCTBA MATEMATUYECKUX YTBEPXKIACHUHN (IIpsIMbIE
U OT TMPOTHUBHOIO), BBICTPaUBaTh APryMEHTALUIO, IPUBOIAUTH IMPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

BbIOMpATh CIOCO0 pemeHus: y4eOHOM 3ahau (CpaBHUBaTb HECKOJIBKO BAapHaHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAIMNA ¢ YYETOM CaMOCTOATENIBHO BbIAEIEHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHUSA:

UCIIOJIb30BaTh  BOINPOCHl KAk  HCCIEAOBATEIIbCKUA  WHCTPYMEHT  TO3HAHUS,
(dopMyIHpOBaTH BOMPOCH, (DUKCHUPYIOIIME MPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIUIO,
MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIEAOBAHUE T10
YCTaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTU4ecKoro oOOBEeKTa, SBJICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OObEKTaMH, SBICHUSMU, MIPOIIECCAMU;
CaMOCTOSITENILHO ~ (pOPMYJIUPOBAaTh  O0OOIIEHUS W  BBIBOABI 10  pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMs, OIEHUBATh JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEIOIOKEHUS
0 €ro pa3sBUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ nnopmanmeii:

BBISBIIATH AeUIUTHI UHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOIPOC U
JUIsl pEILICHUS 3a]a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3IMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

CTPYKTypUpOBaThb HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3du4HbIX Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBAaTh HAA&KHOCTh HMHPOPMAIMU IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBIE OClICMEUs, 00eCneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oomenne:

BOCIIPHHUMATh U ()OPMYITHPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMHU
oOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a9d, KOMMEHTHPOBATh
HOJTy4EHHBIH Pe3yJIbTaT;

B X0JIe 00CYKJIEHHs 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOW TeMBbI, TPOOIEMBI,
pelaeMoii 3a1aun, BBICKa3bIBaTh UEH, HALlEJIEHHBIC Ha IOUCK PEIICHHUS; COMTOCTABIATh
CBOU CYXJICHUS C CY)KICHUSAMHU APYTUX YYACTHUKOB JIMAJIOTA, OOHAPYKHUBATH Pa3Inune
U CXOJCTBO IO3HMIMI; B KOPPEKTHOH ¢opme (GopMyaupoBaTh pa3HOIIIACHS, CBOU
BO3PaKCHHS;



® [IPEICTaBIATH PE3YJbTAaThl PEIICHHS 3a/1a4uM, SKCIIEPUMEHTA, UCCIIEOBAHUs, IPOCKTA;
CaMOCTOSATENIFHO BHIOMpATh ()OpMAT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAlud U
0COOEHHOCTEN ayJUTOPHH.

CoTpyaHn4ecTBo:

® TIOHMMAaTh ¥ UCIIOJIH30BATh NPEUMYIIECTBA KOMAHAHOW M HHUBUIYAJILHON PabOTHI IpH
pemeHny y4eOHBIX 3a/1a4; MPUHUMATD IeJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OPraHM3alUI0 COBMECTHOH pabOThI, pacupeAeisTh BUABI padoT, JOTOBAPHBATHCA,
00CyXJaTh IpoLecc U pe3yiIbTaT padoThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

e y4YacTBOBAaTh B IPYMIOBBIX opMax paboTsl (00CykaeHUs1, 0OMEH MHEHHUH, «MO3TOBBIC
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOM JEHCTBHUS
C APYTUMH YJICHaMHU KOMAaH[Ibl; OI[CHUBATh KAYECTBO CBOETO BKJIaAa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pecynamuensie Oeticmausi, 06ecneuugaiom opmMuposanue CMvlci08bix

YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUHHOCTU.

Camoopranusauus:

®  COCTaBJIATH IUIAH, aJITOPUTM PEIICHHs 3a]1a4d, BBIOMPATh CIIOCO0 PEHIeHHUs C YIETOM
UMEIOINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH IO3HABATEIbHOW pEQIEKCHH KaKk OCO3HAHMS COBEPILACMBIX
JCUCTBUHA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJlbTaToOB; BIAIeTh criocobamu
CaMONPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa PelIeHHs MaTeMaTH4ecKon
3a]a4uu;

® TPEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYThH INPH PEIICHUH 3a]1a4H, BHOCHUTH
KOPPEKTHBBI B JIESITEIPHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSAM, OOBACHATH TNPHUUYUHBI
JOCTIDKEHUSI WM HEIOCTHIKECHHUsSI PE3yJbTaTOB JEATEILHOCTH, HAXOIHWTh OIINOKY,
JlaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPsSMasi, MJIOCKOCTb.

[TpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX NMPH PELICHUN F€OMETPUUYECKUX
3amad.

OnepupoBaTh TMOHATHSAMHU: MAPAUIENBHOCTD W MEPICHAMKYISIPHOCTh TPSMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloIOkKeHHUEe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHATHAMHU: IBYTPaHHBIA yroj, TpaHW JABYTPAHHOTO Yyria, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIA yroj JBYTPaHHOTO YIJIa; IpaJyCcHasl Mepa IByTPaHHOTO yTJa.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIbII MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, TPABUIbLHBI MHOTOTPAHHUK.

PacriosHaBaTh OCHOBHBIE BHIBI MHOTOT'PAaHHHUKOB (IMpaMUa; MPU3MaA, MPSIMOYTOJIBHBIH
napajuiesenumnes, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS Ui Kiaccu(UKanuu
(BBIYKJIBIE M HEBBINYKIbIE MHOTOTPAHHUKHU; TPABHJIbHBIE MHOTOTPAHHUKH; MpSIMbIe U
HaKJIOHHBIC TTPU3MBI, TAPAJUICIICTIUIIC/IbI).



OHepI/IpOBaTb MOHATHUAMU: CCKYyIad MJIOCKOCTh, CCHCHUC MHOT'OI'PAHHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOCHHUS CEUCHHM, UCTIONIB3YS METO/I CIIEIIOB.

CTpouTh CeueHUs] MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBIOJIHATH (BBIHOCHBIC) IIOCKUE
YEePTEIKU U3 PUCYHKOB TMPOCTHIX 00BEMHBIX (DUTYD: BHI CBEPXY, COOKY, CHU3Y.

Pemratn 3a1a41 Ha HAXO0XKICHHUEC T'COMCTPUUCCKHUX BCIIMYMH I10 06pa3uaM HJIK aJITOpUTMaM,
MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbLI IPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3a]]a4 Ha BBIYUCIICHHE PACCTOSHUN MEXIY IBYMsI TOUYKaMH, OT TOYKH JO MPSMOU, OT TOYKH O
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemrate 3a1a4n Ha HAXOXKICHUE TEOMETPUICCKUX BEJIMUUH 110 00pa3iaM WiH alropuT™Mam,
MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbLI IPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3ala4d Ha BBIYHUCICHHUC YIJIOB MCXKAY CKPCHIMBAOIIMUMUCA IIPAMBIMU, MCKIY HpHMOﬁ u
TUIOCKOCTBIO, MEXK/TY TIOCKOCTSIMHU, JIBYI'PaHHBIX YTJIOB.

Bbrauciiate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUPaMua) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCIISTh COOTHOIIECHHS MEXKAY IJIOMIAIIMHU TOBEPXHOCTEH, 00BEMaMu
HOI[O6HBIX MHOI'OI'paHHUKOB.

OnepupoBaTh MNOHITUSIMU: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OChb U ILIOCKOCTH
CUMMETPHHU; LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (DUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPeCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[MpumensaTp reomerpuueckue (akTbl Ui  PENICHUS CTEPEOMETPHUYCCKUX — 3ajad,
IPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHATh IpocTeWIIne MNPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKHX 3a1a4.

[TpuBoauTH, TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC H JKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEAIBHBIE CUTyalud M
OPUMEHSTh HM3yYEHHBbIE TIOHATHS B  TMPOLECCe TMOWCKAa pElIeHHUs  MaTeMaTHYeCKH
chopMynUpOBaHHON MPOOIEMBI, MOAECIUPOBATH pPEaTbHbIE CHUTYyallMd HA S3bIKE TEOMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJETH C UCIOJB30BAaHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpPEeM,
arrapara anre6pbl; peiaThb MPAKTUYCCKUEC 3aa4u, CBA3AHHBIC C HAXOXKIACHUEM I'COMETPUUCCKUX
BEJIMYKH.

11 KJIACC

OnepupoBaTh MOHITHSIMH: IIMIIMHIPUYECKAs IOBEPXHOCTD, 00Pa3yIOIINe UTHHIPUICCKON
MOBEPXHOCTH; IWIIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3yrolue KOHWYSCKOW MOBEPXHOCTH,
KOHYC; c(hepudeckasi IOBEpXHOCTb.

PacnioznaBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpAIICHUS.

KnaccudumupoBars B3auMHOE pacmofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
[IApOBOM CJIOM, OCHOBAaHHUE MIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Boruncnsate 00BEMBI U TUIOIIAIU TOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(hepy M OMHCAHHBIM OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbruncasTe COOTHOUICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMHU MOTOOHBIX Tel.

N3o6paxarh u3yyaemble (UTYphl OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.



BrInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QPUTYD: BHUJ
CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHSI T BPAILICHHUSI.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATE WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BrITIONHATE ACUCTBUS CIOXKEHHS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00JIa/1aI0T.

[TpuMeHSTH IPaBHIIO apaJLJICIICIHITC .

OnepupoBaTh MOHATHSAMHU: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHNUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP I10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3aaBaTh TUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (aKThl JJIsl  PEHICHUS CTEPEOMETPUYCCKHX — 3ajad,
NPEIOIAraloIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dopwme.

Pematp mpocreiinme reoMeTpruuecKre 3aa9d Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
MeTo/1a.

Pemrate 3agaun Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJIrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEBIC CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKHX 3a1a4.

[TpuBoauTH, TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC H JKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYAIlUd U
OPUMEHSTh HM3yYEHHBbIE TIOHATHS B  TMPOLECCe TMOWCKAa pElIeHHUs  MaTeMaTHYeCKH
chopMynUpOBaHHON MPOOIEMBI, MOAECIUPOBATH pPEaTbHbIE CHUTYyallMd HA S3bIKE TEOMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJETH C UCIOJB30BAaHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpPEeM,
amnmapara aJreOpsl; peniath MPakTHICCKUE 3aa9H, CBI3aHHBIC ¢ HAXO0XKJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
1 BBenenue B ctepeoMeTputo 10 bubnrorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bbu6moteka [JOK
2 . 12 1
[MapannenbHOCTh IPSIMBIX M IJIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [TepnieHAMKYIAPHOCTD NPSIMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MeXAy NPSIMBIMU U TIJIOCKOCTSIMU 10 1 bubmroreia LIOK
AY TP https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
5 M 11 1
HOTOTPAHHIIE https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHMs], paCCTOSTHUS U YTIIbI 4 1 bubmmorexa LOK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
1 T 12
c1a Bpattieti https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
2 O0Bé 5 1
DEMBLTEH https://m.edsoo.ru/1c209e37
3 BekTophl ¥ KOOPAUMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
p PA poCTp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6nmorexa LIOK
CHCTEMATU3ALMS 3HAHUI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Konrpoabnsie IIpakTHyeckue wayeHus o0pasoBaTe/bHbIE
padoThbI padoTbI pecypchl
OCHOBHBIE OHSATHS
CTEPEOMETPHUU: TOUKA, IpsMas,
IJIOCKOCTh, IPOCTPAHCTBO.

1 [IpaBuia n3obpakeHus Ha 1 bubmmoreka [IOK
PHCYHKaX: H300paXKeHUs https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaijieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsaTHA: nepecekaromuecs

2 IJIOCKOCTH lfepeCCKaIIi)IH_II/ICC}I 1 bubamorexa IOK

’ https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsaTHA: nepecekarommecs
3 TJIOCKOCTH jepeceKafmeecs[ 1 bubmmoreia LIOK
’ https://m.edsoo.ru/db685e73
npsiMas U MII0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 bubnuotexa [JOK
PHCYHKAaX, Ha POCKIIMOHHBIX https://m.edso0.ru/a63959%d
YepTekax
HavanwsHbie cBeeHNs 0 KyOe u

5 NApaMUJE, UX Pa3BEPTKU U 1 bubnuorexa [IOK

monenu. CeueHns
MHOTOTPaHHUKOB

https://m.edso0.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHUS 0 KyOe U
MUpaMHUIe, KX Pa3BEPTKH U

bu6mmorexa [IOK

° Mozenu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTI'OI'PaHHHUKOB
[TonsaTne 06 akCHOMAaTHYECKOM

; IIOCTPOCHUU CTEPEOMETPUU: bubmumoreka [IOK
AKCHOMBI CTEPECOMETPUH H https://m.edsoo.ru/Occbcafe
CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

8 IIOCTPOECHHUH CTEPEOMETPHH: bubnnorexa [HOK
AKCHOMBI CTEPEOMETPHUU U https://m.edsoo.ru/239c8cb4
CJIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

9 IIOCTPOECHHUH CTEPEOMETPHH: bubnnorexa [HOK
AKCHOMBI CTEPEOMETPHUU U https://m.eds00.ru/65c6b106
CIICICTBUS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM

10 ITIOCTPOEHHUH CTEPEOMETPHH: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/258fc245
CIICICTBUS U3 HUX
B3anmMHoe pacronoxeHue npsMbIx
B [IPOCTPAHCTBE: bubnnoreka [JOK

11
MepeceKaroIInecs, napauieIbHbIC https://m.edsoo.ru/1a2520f6
Y CKPEIIMBAIOIIUECS MTPSIMBIE
[TapannenbHOCTh NPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE: Butmorexa LOK

12 napaieNIbHbIe TIPSIMBIC B

IIPOCTPAHCTBE; MAPaUIEIbLHOCTh
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[TapamienpHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6mmorexa [IOK

13 [TapannenbHOCTh IPSIMOi U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYIIIBl ¢ COHANPABIEHHBIMU bubmumoreka [IOK
CTOpOHaMHU https://m.edso0.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubmuorexa [JOK
POCTPaHCTBE https://m.edsoo0.ru/fe733862
16 Yron Mexay npsmMbeIMHU B bu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
napauiebHbIC TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napamiebHbIX bubnunoreka [JOK
IIOCKOCTEH https://m.edso0.ru/e504d656
[Ipocreiiume npocTpaHCTBEHHbIE
19 (pII;rprI Ha nnorc):Kocr;H: TETpasap Bubamoreia [OK
’ https://m.edsoo.ru/4a28dc02
KyO, mapaenenurnes
. bubmnoreka [IOK
20 Hoctpoere ceterimit https://m.edso0.ru/1d434d0f
. bubanoreka [IOK
21 Hoctpoere ceterimit https://m.edsoo.ru/ec26fe5d
KonrtponbHas pabora no teme
"[IpsiMbl€ M TUIOCKOCTH B bubmuorexa [IOK
22
npoctpaHcTse. [lapamienbHOCTD https://m.edsoo.ru/9a0a9e56
MPSAMBIX U MJIOCKOCTEMN"
IlepnieH IUKyYIAPHOCTD NPSIMOU U BuGmiorexa 1IOK
23 IJIOCKOCTH: EPIEHANKYJIIPHBIE

MpsAMBIC B IPOCTPAHCTBEC

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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https://m.edsoo.ru/b19f6a5d

[IpsiMble apasienbHble U

bubmuorexa [JOK

24 MEPIEHINKYIISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapasienbHbIe U bubmmoreka [IOK
NEePICHUKYJISPHBIC K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnuorexa [JOK
IPSIMO M TUTOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIspHOCTH bubmumoreka [IOK
IPSIMO M TUIOCKOCTH https://m.edso00.ru/79165d15
28 Teopema o npsamon bubnnorexa [JOK
HEePICHUKYJISIPHON TIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsimoit bubnnoreka [JOK
MEePICHIUKYIIPHOM TIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsamon bubnnorexa [HOK
HEPICHIMKYJISIPHON TIOCKOCTH https://m.edso0.ru/7d18834b
[MeprieHAUKYIISAp U HAKIOHHBIC:
31 paccTostHue OT TOYKHU 10 bubnnorexka [JOK
IUIOCKOCTH, PACCTOSTHUE OT https://m.edso0.ru/33c477d3
MPSIMOM A0 MIIOCKOCTH
[TeprieHUKYIAp U HAKIOHHBIE:
32 paccTostHue OT TOYKHU 10 bubnnoreka [JOK
IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/66fefadd
MPSIMOM A0 MIIOCKOCTH
[TeprieHUKYIAp U HAKIOHHBIE:
33 paccTosHUE OT TOYKH JI0 bubnmnorexa [LIOK
TUIOCKOCTH, PACCTOSTHHE OT https://m.edsoo.ru/a5b7b8e3
MPSIMOM A0 MIIOCKOCTH
34 [lepnieHquKyIsp ¥ HAKIIOHHBIE: bubnuorexa [IOK

pacCToAHnUEC OT TOYKH OO

https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
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IIJIOCKOCTH, paCCTOAHUC OT
pr[MOﬁ J0 IINIOCKOCTH

35 VYTriabl B IPOCTPAHCTBE: YroJl bubnmoreka [JOK
MEKIY MPSIMOM U TJIOCKOCTHEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbI{ yToJ, TMHEHHBIN bubnuorexa [JOK
YTOJI ABYIPAHHOI'O yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JTUHEHHBIN bubmumoreka [IOK
yroJl ABYTPAHHOTO yIiia https://m.edsoo.ru/c7c777ed
[lepneHuKyIpHOCTH
38 IIJIOCKOCTEM: IPU3HAK bubnnorexa [HOK
MEPICHIUKYIISIPHOCTH JIBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
IleprieHANKYISIPHOCTH
39 IJIOCKOCTEM: IPU3HAK bubnnorexa [HOK
MEPICHIUKYIISIPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[leprieHANKYISIPHOCTH
40 IIJIOCKOCTEM: IIPU3HAK bubnuoreka [IOK
NEPICHIUKYIISIPHOCTH JIBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o Tpéx bubnuoreka [IOK
NEePIEeHUKYIIPax https://m.edsoo.ru/e4972cdc
4 Teopema o Tpéx bubnuoteka [JOK
NepIeHINKYIIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubnuorexa [JOK
HEePICHIUKYIIIPax https://m.edso0.ru/9f246736
44 KonrponsHas pabora no remam bubnuorexa [IOK

"[lepneHINKYIAPHOCTD NPSAMBIX U

https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
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mockocTeil" u "YTibl Mex1y
NPSAMBIMH U TIJIOCKOCTAMU"

45

[IonsATHE MHOTOIrpaHHUKA,

OCHOBHBIE JIECMEHTBI

MHOI'OT'PAaHHUKA, BBITYKJIbIE U 1
HEBBIITYKJIbIE MHOTOTPaHHUKH;

pa3BEPTKAa MHOTOTPaHHMKA

bubmuorexa [JOK
https://m.edsoo.ru/2d24e873

46

IIpu3ma: n-yronpHas Npu3Mma;

I'pPaHU ¥ OCHOBAHUS MPU3MBI;

IpsiMasi U HaKJIOHHas! IPU3MBI; 1
OOKOBasl ¥ IOJTHASI TOBEPXHOCTh

IIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

47

48

[Tapamtenenunen,
MIPSIMOYTOJIBHBIN MTapajuIeIeuIIe 1
U €ro CBOMCTBA

[Iupamuna: N-yromnbHas
NMpaMHia, TpaHu U OCHOBAaHUE
NUpaMu/ibl; O0KOBas U MOJIHAS
MTOBEPXHOCTh MUPAMU/IBI;
IpaBWJIbHAS U yCEUEHHAs
nupamua

bu6mmoreka [IOK
https://m.edso0.ru/8a7be683

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuIIbHBIC MHOTOTPAHHUKH:

MOHSTHE TIPABHIBHOTO

MHOTOTPaHHHKA; IPaBUIIbHAS

npU3Ma U TpaBHIbHAS TTHPAMUIA; 1
NpaBUIIbHAS TPEYTOTbHASL

nUpaMUJia U MPAaBUITbHBIN

TeTpa’ap; Kyo

bu6mmorexa [IOK
https://m.edso0.ru/074c8865



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
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IIpencrasnenue o MpaBUIIBHBIX

50 MHOT'OTPaHHUKAX: OKTadAp bubmnorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
JOJICKadAP U UKOCAdIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTHI bubmumoreka [IOK
CHMMETPHHU B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuieJienuIeax, MpaBUIbHBIX
MHOT'OTPaHHUKAX
Berunciienue 35eMeHTOR

52 MHOT'OTPaHHHUKOB: p&Opa Bubmiorexa LIOK

’ https://m.edsoo.ru/6cdbecef
JaroHalu, yIJibl
[Tnoujanp 60KOBOI OBEPXHOCTH
Y TIOJIHOW TTOBEPXHOCTHU IIPSMOI
53 MIPU3MBI Hnomzﬂb OCHOBBI.)HI/Iﬁ bubmorexa [JOK
’ y ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBON MOBEPXHOCTHU
MIPSAMOM TIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH
U TTOBEPXHOCTHU MTPaBUILHOM
54 anaMIEz(m TeopepMa O ILJIOIIA N bubmmorexa [JOK
. A https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI

55 KonTponbhas padota no teme bubnnoreka [JOK

"MHororpaHHUKH" https://m.edsoo.ru/a95f5c04
" bubnmoreka [JOK

% Honsrne 06 0oneme https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMUIBI bubmorexa HOK

https://m.edso0.ru/235171b3



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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bubmuorexa [JOK

58 O6Bé
DEM THpanMHA! https://m.edsoo.ru/f47dfefd
N bubnmoreka [JOK
>9 OOBEM mHpaMi https://m.eds00.ru/79c10312
bu6mmoreka [IOK
60 O065e
DEM THpantipt https://m.edsoo.ru/2faadc3f
bubmuorexa [JOK
61 O6Bé
EM HPHSMEL https://m.eds00.ru/79853608
bu6mmoreka [IOK
62 O0Bé
DEM TPHSMEL https://m.edso0.ru/1e053890
63 O06BEM IPHU3MBI bubmorexa LIOK
P https://m.edsoo.ru/482d3f51
64 KonTponbhas padota no teme bubnnorexa [HOK
"O0BbEMBI MHOTOIPAHHHKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cucTeMaTu3alus 3HaHuH. bu6mmoreka [IOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOT'OIpaHHUKE
[ToBTOpenue, 06061mIeHNE
CHCTEMaTH3aINsI 3HAHUH.
Brluncnenue paccTosHUAN: MEXTy Bu6morexa LIOK
66 ABYMA VTOqKaMH’ OT TORRI A0 https://m.edsoo0.ru/f7792ba9
MPSAMOM, OT TOYKU 10 IIOCKOCTH,
MEXIy CKPEINBaAIOIIUMUCS
MPSIMBIMU
b K
67 WroroBas koHTpoJsibHAs paboTa nbmorexa 1O

https://m.edsoo.ru/b9146bc0
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[ToBTOpenue, 0600IICHNE
cHUCTEMaTH3aIs 3HAHHH.
BerurciieHue yriioB: MexIy

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH,
MEXTy TIPSIMOH H IIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edso0.ru/56765e8b



https://m.edsoo.ru/56765e8b

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl
Cdepa u map: ueHTp, paamyc,
1 JAAMETP; TUIOLIAIb MOBEPXHOCTH 1 bubmorexa HOK
’ https://m.edso0.ru/0341bc2b
cdepsl
B3aumnoe pacnonoxenue chepsl

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnnoreka [JOK
IUIOCKOCTH K cepe; MIoIIan https://m.edsoo.ru/bed12a43
chepsl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnunoreka [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7{2
HunuHapudeckas MIOBEPXHOCTD,

4 00pasyroIue MINHIPUIECKOM 1 bubnuoteka [JOK
MIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u 1 bubnnoreka [JOK
0Chb; ILIOIAAb OOKOBOU U https://m.eds00.ru/188f6216
MOJTHOM MOBEPXHOCTU
N306paxkenne nunuHapa Ha
mockocTH. Pa3zBéprka

5 nwimHapa. CedeHus HWINHAPA 1 bu6mmorexa [IOK
(MIOCKOCTBIO, TIAPALICIIbHON https://m.edso00.ru/016e25eb
WM TIePTIICHIUKYIISIPHON OCH
HUAJTUHIPA)



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
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Konnueckas noBEpXHOCTB,
o0pasyrolre KOHUYECKOn

bu6mmorexa [IOK

! IIOBEPXHOCTH, OCh M BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHHUYECKOU ITOBEPXHOCTH
Konyc: ocHOoBaHHE B BEpIIIMHA,

8 06pa?;y101ua51 ¥ OCb; Hn(f)manb bubmorexa LIOK

y . https://m.eds00.ru/897dd3b2
OOKOBOH M IMOJTHON TTOBEPXHOCTH
Yceu€HHblil KOHYC: 00pa3yronme

9 U BBICOTA, OCHOB};HI/IFI II/: 6(21(01;121;1 Bubnuorexa LIOK
’ https://m.edso0.ru/1468bab3

MOBEPXHOCTh
N300pakeHre KoHyca Ha
mrockoctu. PazBépTka kKonyca.

10 CeueHnust koHyca (TIOCKOCTHIO, bubnuorexa [JOK
napauiebHOW OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXO/ISIIEH uepe3
BEPILUHY)

KombOunanus ten BparieHus u bu6nmoreka [JOK

11
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okoIo cepsr; chepa, BucaHHAS bubnmnoreka [JOK
B MHOTOTPAaHHHK WJIU B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [TousTue 06 00bEMe. OCHOBHEIC bu6nmoreka [JOK
CBOKCTBa 00BEMOB Tell https://m.edso00.ru/26a03fb7

N bubnuorexa [JOK
14 OOBEM LHILPa, KoRyca https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps bubmorexa IOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TENa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXKTY

bu6mmorexa [IOK

16
IUTOIIAISIMH [TOBEPXHOCTEH, https://m.edso0.ru/810cfleb
00BpEMaMU ITOTOOHBIX TEN
K 0
| e
| pati https://m.edsoo.ru/4a33a8ab
TeN
BexTop Ha miiockoctu u B bubmumoreka [IOK
18
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CIio’)keHME U BbIYUTAHHUE bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXeHHEe BEKTOpa Ha YHUCIIO bubmmoreia LIOK
P https://m.edsoo.ru/dee379eb
. PZSJ:)O)KGTISI BGKTOpZel H(()) T;)éM Bu6morexa LIOK
HEKOMITJIAHAPHBIM BEKTOPaM.
p p https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamenenumnena
22| rpmmenomons npanmn seras bitnorera LIOK
p P a https://m.edso00.ru/5a827900
C BEKTOpaMu
| e
pup P https://m.edsoo.ru/d3alfe30
3a7a4
[IpssmoyronbHas cucrema
KOOPJIMHAT B MMPOCTPAHCTBE. Butmorexa LOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJIMHATAX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

Yrois Mex1y BEKTOPAMH.

25 CxkanspHoe NMpON3BEICHHE Bu6mnorexa LIOK
https://m.edsoo.ru/725effc4

BEKTOPOB
Brruucnenue yrios Mexay bubmumoreka [IOK

26
NPSIMBIMU U TUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbsHas padora 1mo Teme

27 "BeK”II“)OpI)I u K(I))Op,Z[I/IHaTLI B bubmmorexa LIOK

. https://m.edso0.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEHHME, 0000IIICHUE 1

08 cHUCTEMaTH3alMsI 3HAaHUH. bu6mmoreka [IOK
OcHoBHBIC GUTYPBI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca INIaHUMETPUU
IToBTOpEHME, 0000IIICHUE 1

29 CHUCTEMaTH3alMs 3HAHUH. bu6mmoreka [IOK
OcHoBHBIC GUTYPBI, (HAKTHI, https://m.edso0o.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIEHNE 1

30 cHUcTeMaTH3allus 3HaHUi. 3a1aun bubmuorexa [JOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo0.ru/7491efe0
peleHus
[ToBTOpenue, o6obIIEHNE 1

31 cUCTEMAaTH3aINA 3HaHWH. 3amaun bu6mmorexa [IOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpenwme, 0600IIEHNE 1

32 CcHUCTeMaTU3als 3HaHH. bubnmuorexa [JOK

OcHoBHbIe GUTyYpHI, GaKTHI,
TEOPEMBI Kypca CTEpEOMETPUH

https://m.edsoo.ru/74h2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bubmuorexa [JOK

33 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IICHNE U 1 bubmmoreka [IOK
CHUCTEMAaTH3AIMs 3HAHMMA https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






