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COAEPXKXAHHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUH U CIAEIACTBUS U3 HUX.

B3anmHOe pacnosiokeHue TMpsMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
napajyielbHble W CKpeuBaromuecs mnpsMble. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; VYTOJd MEXJIy NpsIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiedbHbIX IUIocKocTel. - [IpocTeiimine mnpocTpaHCTBeHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOeHHE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM U MJIOCKOCTH: NEPNEHAUKYIISIPHBIE TIPSIMbIC B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEHHBIA Yroa JBYITPaHHOrO  yIJIa.
[lepneHAMKyJIIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKM JO IIJIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 10  IUIOCKOCTH,  NOPOEKIHUs ~ (QUIypsl HA  IUIOCKOCTb.
[TepneHANKYISIPHOCTh  IUIOCKOCTEW:  MPU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
pU3Ma; TPAaHU U OCHOBAHUS NPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL, OOKOBAst U
MOJIHAas MOBEPXHOCTh [IPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBII
napajuielienunes U ero cBorcta. llupamupa: N-yronpHas nupamuzaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMUIbL; IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUKA; NMpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAdIp,
noaekasip U ukocadap. CeueHust Npu3Mbl U TUPaAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



BbluucieHne 3J€eMEHTOB MHOIOTPAaHHUKOB: pEOpa, JHMaroHaiu, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOLIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU MPSIMOMl IPU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOM TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M  TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue cepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01IaAb Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpA U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYIOJIBHOTO TMapajulesienurena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaas chepsl.

[Togo6ueie Tenma B mpocTtpaHcTBe. (COOTHOIIEHUS MEXIY - IUIOIIAISIMH
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mmockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU C BekTopamu. [IpsMoyrosnbHas cucrema



KoOpauHAT B ImpoctpancTBe. KoopaumHatel Bekropa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekropamMu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIUU 00YUAIOIIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIeCTBA, NPEICTABICHUEM O
MAaTEMaTUYECKUX OCHOBAX (PYHKIITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI,  JTUYECKOTO  TMOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
Y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMUBOrO OYayIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHHU;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3znyecKoe BOCIIUTAHHE:

cOPMHUPOBAHHOCTHIO ~YMEHHS TPUMEHSATH = MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro 1 06€301macHoro oopasa »KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS, MHTEPECOM K
pasauuHbiM  chepam  MPOPECCHOHANIBHON ~ JACATCIBHOCTH, CBA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTEeMaTHYeCKOMY OO0Opa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KW3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJTHON U COIMATLHOMN
CpeIbl, OCO3HaHHEM TJO00AJIBHOTO XapakTepa HJKOJOTHYECKHX MpoOjeM;
OpUCHTAIMEH Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWHA I PEIICHUS 33734 B
00JacTh OKpyXKaromleld cpeapl, IUIAHUPOBAHMS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKON HayKH Kak c(epbl UYeTOBEYECKOW JIeATEeIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [HMBHJIM3ALMHW; OBJIAJICHHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KakK CPEJICTBOM IIO3HAHUS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble Pe3yJabTaThl OCBOCHHS MPOTPAMMbI Y4EOHOTO TMpeaMera
«MatemaTuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUICBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaroOWuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
UCCce0068amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue gecTBu:

e BBISBJIATH U XapaKTEPH30BaTh CYNISCTBEHHBIC IPU3HAKA MAaTEMAaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMyIHpoBaTH W MPeoOPa30OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIWE,
YCIIOBHEBIC;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMI;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTryMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI;

e BBIOMpATh CcHOCOO pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIME HNPOTHUBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE U  JaHHOEe,  (OpMHUPOBATH  THITOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHWE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOTO HAOJIO/EHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(MOPMAITHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

2) - Vuusepcanonvie KomMMmyHuxkamuemvle — Oelicmeus,  00eCneuusam

copMuUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUUXCSL.

OO0menne:



BOCIPUHUMATh H (HOPMYIHUpPOBATh CYXXICHHSI B COOTBETCTBUH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 110
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEIICHMs; COIMOCTaBIATh CBOU CYXKJIEHUA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOra, oOHapyXMBaTh pa3jMyle U CXOJCTBO IO3ULIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIACUsl, CBOU BO3PAKECHUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHus  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIOHON U
MHJMBUAYAJIbHOU pa0OThI MPU PEIICHUH YUeOHBIX 3a/1a4; MPUHUMATh 1IEITb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aluil0 COBMECTHOU
paboThI, pacnpeaensTh BUAbI padoT, JOTOBapUBATHCA, 00CYKAATh MPOLECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIajJa B OOIIMM MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUSI.

Vuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTENIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEUICHUHN
3a7a4i, BHOCHUTH KOPPEKTHBBI B [I€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJIEHHBIX OMMOOK, BBISBIICHHBIX TPY/THOCTEH;



o ~ OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEJW U YCIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTW/KECHHS WIM HENOCTHKECHMUS PE3YJIbTaTOB AECATEIBHOCTH,
HaXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmneprpoBaTh MOHATUIMH: TOUKA, IPsIMas, TNIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CJEACTBHUS U3 HUX MPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacIoOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yTroJl, TPaHU JABYI'PAHHOIO YIJa,
pebpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj ABYIPAHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN MapaJlIeNIeuIe]l, KyO).

KnaccudummpoBaTte ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAaHHUKH; - TIPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaliesIeUueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ
CBEpXY, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKICHHE TEOMETPUUYECKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUYECKWE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJa4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKIEHHE TEOMETPUICCKUX BEIMUUH MO 00pa3iam Win
aIrOpUTMaM, TPUMEHSS HW3BECTHBIC aHAJIUTHUYECKHE METONbI TMPHU  PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IIIOIIAIU TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuga) ¢ TNpuMEHEHHeM (OpMys; BBIYHCIATH COOTHOLICHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PHUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PEUIEHUsS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIararoiMX HECKOIBKO IArOB PELICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATs MpOCTEWINME NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHHU B UCKYCCTBE.

IIpyMeHATh MONMy4YEHHBIE 3HAHWS HA IPAKTHKE: aHAJU3UPOBATH pPEAJbHBIC
CUTyallud W NPUMEHATh HU3YYEHHBIE IIOHATHSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI M TEOpEM, anmnapara ajreOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOW MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KitaccuduimmpoBats B3anMHOE pacrojiokeHnue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMM: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMCaHHBIA OKOJO cdephl; cdepa, BOHCAHHAA B MHOTOTPAHHUK WA TEIO
BpAIIICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



U300pakath m3ydaembie (PUTypsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTE (BBIHOCHBIC) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEUCTBUSL CJIOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIa1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BENECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKASIPHOE TMPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarp npocreimme reoMeTpUYECKUE 3a4a4d Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUN CTAaHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoauTe NpHUMEPHl MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MOPUPOLE U
JKU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€EOMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEIOBaTh IOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TE€OpeM, amnmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA33aHHBIE C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJTUYHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KouunyecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
PEAICITHE B CTEPCOMCTPHIY 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHTIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 OOBEMEL MHOTOTpARHKOB o ¥ https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

KoauyecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM un¢poBbie
Ne n/m B Konrpoabnbsie IIpakTuueckne (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KouugecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
M300paKeHUS Ha PUCYHKAX: 1 bubmmorexa [JOK
p pHeyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHBI OTpE3Ka
[TonsaTHA: nepecekarommecs
IJTOCKOCTH, MIEPECEKAIOIIHECS TTPsIMast 1 bubmorexa LOK
- 11ep p https://m.edsoo.ru/2d8a9c99
Y TUTOCKOCTH
[TonsTHs: mepecekarouuecs
IJTOCKOCTH, MIEPECEKAIOIIHECS TTPSIMast 1 bubmmorexa [JOK
> 6P p https://m.edsoo.ru/db685e73
Y TUTOCKOCTH
3HAKOMCTBO C MHOTOTPaHHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnuorexa [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavansHbie cBeneHNs 0 KyOe u
MUpaMHJIe, UX Pa3BEPTKU U MOJCTU 1 Bubmmorexa [IOK
DA, HX PR ' https://m.eds00.ru/b30dff38
CeueHnst MHOTOIpaHHUKOB
bubmuoreka [IOK
HavansHbie cBeeHNs 0 KyOe u 1 1

https://m.edsoo.ru/3d8ffd32



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
https://m.edsoo.ru/3d8ffd32

NApaMUJE, UX pa3BEPTKU U MOJIEIIN.
CeueHnst MHOTOIPaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHHUU CTCPCOMETPUUN. aKCUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPUHU U CIIEICTBUSL U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.eds00.ru/239c8ch4
CTEPEOMETPUH U CIIEICTBUA U3 HUX
[TonsTre 06 akcCHOMaTHYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmorexa LIOK
P P e https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akCMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
p p pHH: https://m.edso00.ru/258fc245
CTepEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bubnmnorexka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh NPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 IIapaJlJICJIbHBIC IIPAMBIC B bubnnotexa HOK
P P . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPaAUICIIBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 TJIOCKOCTEH B IPOCTPAHCTRBE: bubnmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubmmoreka [JOK
14 VYTIIBI ¢ COHANpPaBIEHHBIMU A

https://m.edso00.ru/9f4071b9



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
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEH: Bu6muotexa [JOK
MapajieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIOCKOCTEN bubmmorexa [OK
P https://m.edso0.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbBIE
19 (GurypHI Ha MJIOCKOCTH: TETPad Bubmorexa [IOK
P + TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesnenumne/
. bubnuoreka [{OK
20 Hocrpoenne ceuctnit https://m.edsoo.ru/1d434dOf
bu6nmorexa LIOK
21 IT i
OCTPOCHHE CCHEHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapaienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
23 HJI(I))CKO(j]TI/I'}llIe r;'IeH WK IJ)BI HBIC buomorexa LIOK
- TEPHCHIMRY AP https://m.edsoo.ru/b19f6a5d
MpsiIMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIE U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K MIIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMble mapanienbHble U bubmuoreka [JOK
25
MEPIICHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK



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
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 IMpu3Hak nepneHIuKyISIPHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmou bubnmoreka [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIECHANKYISIPHOMN TIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MII0CKOCTH, htl;I[iJ_I/P/I;T:;(SaO?rOU 83c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

32 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, Eggjﬁ;fg;?gi 6fefadd
paccTosiHie OT MPSAMOM 10 TIIOCKOCTH T '
[eprieHAUKYIISAp ¥ HAKIOHHBIE:

33 paccTosTHUE OT TOYKH JI0 INIOCKOCTH, E’[I:S;/I//széii(zll;b?b 853
paccTostHUE OT MPSAMOMH JI0 TUTOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

34 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, E::;?;;I;T:;(;?rcjﬁbee 22be
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, JMHEHHBIN yroi bubmuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJj, TUHEUHBIN yrom bu6muotexa [JOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/c7c777ed

38 [lepneHuKyYISIPHOCTD MJIOCKOCTEH: bubmmoreka [JOK



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
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MIPU3HAK NEPHEHANKYISIPHOCTH JABYX
IJIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[lepneH uKyISIPHOCTD IIJIOCKOCTEM:

bub6nmorexa [IOK

R fprsHaK mip HEHAMKYJIAPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIEeHIUKYISIPHOCTU ABYX bubmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHeHAUKYISIPAx bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padora no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mockocTei" u "YTiasl MeXITy https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTHE MHOTOTpAHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: N-yronbHas mpu3Ma; TpaHu |
46 OCHOBAHMS IPU3MBI; TIpsiMas 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubmuotexa [JOK

MapajuiesenuIiel U ero CBOMCTBa

https://m.edso0.ru/8a7be683
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48

49

50

[Mupamupia: N-yroiapHas MUpaMuaa,
IpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
MUPaMU/IBI; IPABUIIbHAS U yCeUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBHIBLHOTO
MHOTOTpaHHHKa; IPaBUIbHAS pU3Ma
Y TIpaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroJibHas MUpaMuIa u
IIpaBWIbHBIN TeTpa’ip; KyO
[IpencraBnenne o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOAEKadIp U UKOCAdP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
IIPSMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPUU B IUPAMUIAX,
napajuleJIenuInenax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Brluniciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

but6mmorekxa [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSIMOM
MIPHU3MBI, IIONIA]Ih OCHOBAHUH,
TeopemMa 0 OOKOBOI MTOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTH IIPABUIIBHON

MUpaMHJIbI, TEOpeMa O TIoUIaIu
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
56 Homsrue 00 00nEMe https://m.edsoo.ru/7ad0020b
. bubmnorexa [JOK
> OOBEM mupamiL! https://m.eds00.ru/235171b3
N bubnuorexa [IOK
28 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mpamu b1 https://m.eds00.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM mpamu b1 https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [IOK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
. bubmuoreka [{OK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubnuorexa [IOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
IMoBTOpenue, 060061meHNE
65 cucTeMaTu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceuenuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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https://m.edsoo.ru/235171b3
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https://m.edsoo.ru/098bedad

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue paccTosHU: MEXy 1 bubnmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bubnuoreka [{OK
o7 Hrorosas kowTpoIIbHas padota L https://m.edso0.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CHUCTeMAaTH3alusl 3SHAHHH.
Brruncnenue yrioB: MExT
68 CKpGIIII/IBaIOHIfMI/ICFI HpHMIiMI/I, 1 Bubmorexa HOK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie  [lpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTesbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHtp, paauyc,
1 IUaMETP; IUIOM[Alb [IOBEPXHOCTH 1 05.09.24 Bubmrorexa LIOK
P> P e https://m.eds00.ru/0341bc2b
cdepbl
B3anMHoe pacnionoxxenue cepbl u
bubnunoreka LIOK
2 IUIOCKOCTH,; KacaTelabHas IIJIOCKOCTh 1 12.09.
https://m.edsoo.ru/bed12a43
K cdepe; momaab chepbl

3 N3o6paxenue chepsl, mapa Ha 1 1909 bubmmorexa [JOK
mwiockocTr. Ceyenus mapa ' https://m.eds00.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 26.09 bubnnorexa [JOK
ITOBEPXHOCTH, OCh LIWJIMHIPUYECKON ' https://m.eds00.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 03.10 bubnmnoreka [JOK
MJI011a1b OOKOBOI U MOTHOM A https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
IJIOCKOCTH. Pa3BépTka nunuHapa.

6 Ceuenuns nuHIpa (MITOCKOCTHIO 1 10.10 Bubmuorexa LIOK

JHAp ’ o https://m.edsoo.ru/016e25eb
MapajuIeITIbHON HITH
MEePIEHIUKYIISIPHON OCH IMJIMH]IPA)
bubnunoreka LIOK
7 Konnueckast mOBEpXHOCTb, 1 17.10. ubsmorexa 11

https://m.edso0.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
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oOpa3yrome KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEpIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

bubnnorexa [{OK

8 06pa3y}?1uaﬂ 51 ocz;; IUIoImAAhL 24.10 https://m.edSO(])_.[ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VYceuéHHbBIN KOHYC: 00pa3 He 1

9 BBICOTA; OCHOBaI:Hﬂ u goxzf;[l 07.11. bubnuorexa [JOK

’ https://m.eds00.ru/1468bab3
TIOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IIO0CKOCTBIO, 1411, bubnnoreka [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOJISIIIEH Yepe3
BEPILUHY)

1 KoMmb6unanus ten BpaiieHus u 2111, bu6nmorexa LIOK
MHOTOI'PAHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

17 cdepsl; chepa, BOMCaHHAS B -84 bubmmnoreka HOK
MHOTOI'PAHHUK WJIH B TEJO https://m.edso0.ru/0b136158
BpaIlICHUS

13 [TonsiTue 06 00BéMe. OCHOBHBIC 05.12 but6mmorexa [IOK
CBOMCTBA 00BEMOB TEI https://m.edso00.ru/26a03fb7

" bubnuoteka [JOK
14 O6BEM WA, KOHYCA 12.12. https://m.eds00.ru/5513d87b
" bubnuoteka [JOK
2 OOnem wapa i oAz chepe! 1% https://m.edso0.ru/d189bde2
16 [TooOHBIE TENa B TPOCTPAHCTBE. 09.01.25 bubmorexa [TOK

https://m.edso0.ru/810cfleb



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
https://m.edsoo.ru/810cf1eb

CoOTHONICHUS MEX/TY TUIOIIASIMU
MMOBEPXHOCTEH, 00BEMAMH
MOIOOHBIX Te

17 Konrponsnas pabora mo remam 261254 bubmunoreka [IOK
"Tena Bpamenus" u "O6beMbI TE" o https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha niockocTH U B 16.01 bubnmnoreka HOK
IPOCTPAHCTBE o https://m.edsoo.ru/5caefclb
bubnuoreka [{OK
19 C 23.01.
[TOPEHAC H BRIMTAIHNE BEEIOPOB https://m.edsoo.ru/23f4f089
bubnuoreka [{OK
20 % 30.01.
MHOICITHME BEKTOPE 8 THCIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOPaM 06.02 bubmorexa HOK
P DaM. o https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemienue 3aay, CBSI3aHHBIX C
22 MIPUMEHEHUEM TPABUII JEHCTBUN € 13.02 bubmorexa [OK
P P A o https://m.eds00.ru/5a827900
BEKTOpaMHU
[IpssMoyronpHas cucrema
93 KOOPJMHAT B IPOCTPAHCTBE. 20.0% bubmmnorexka HOK
Koopaunatsr Bexktopa. [Ipocteiimime o https://m.edso0.ru/48db7058
3aJ]auu B KOOPIMHATAX
24 Yron Mexay BEKTOpaMH. 27.02 bubnuotexa [JOK
CxalspHOe IPOMU3BEIEHHE BEKTOPOB o https://m.edsoo.ru/725effc4
o5 Brruncnenue yrioB MexIy 06.03 bubmuoreka [IOK
HPAMBIMH | TUIOCKOCTSMH o https://m.edsoo.ru/8efbe78e
KoopanHaTHO-BEKTOPHBII METO
P > but6mmoreka [IOK
26 IIPU PELIEHUN T€OMETPUUYECKUX 13.03.

3aaa4

https://m.edsoo.ru/d3alfe30
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KonrtponsHas pabora o Teme

bubnmoreka [JOK

27 "BekTopsl u K?OpI[I/IHaTI)I B 1 20.03 https://m.edsog)_.[ru/77022fc5
IIPOCTPAHCTBE
[ToBTOpeHue, 06001IIeHNE 1

28 cuctemaTusaius 3HaHui. OCHOBHBIS 1 03.04. bubnuorexa [{OK
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUIAHUMETPUHI
[ToBTOpeHUE, 0600IICHNE 1

29 cucrtemaTusanus 3HaHui. OCHOBHBIS 1 10.04. bubnuoreka [IOK
¢burypsl, GpakThl, TEOpPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIIEHNE 1

30 cHUCTeMaTHu3alvs 3HaHUK. 3a1aqn 1 17.04. bubmuoreka [IOK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHue, 06001IeHNE 1

31 cucTeMaTu3alys 3HaHui. 3anaun 1 24.04. bubmuoreka [IOK
IUTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IEeHNE 1

39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 08.05. bubmmoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bubnunoreka LIOK

33 IIpomMexyTouHas aTTecTalus 1 15.05. httos://m.edsoo.rulec24dfc?

34 [ToBTOpeHue, 06001IICHNE 1 1 22,05 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUN https://m.edso00.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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