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Pabouass mporpamma oOs3atensHOro ydeOHoro mpenmera «['eomerpus»
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1. COAEP’ KAHUE YYEBHOI'O IPEMETA «I'EOMETPUS»
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; NoCTPOCHUE CEUEHU.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY MNPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: MPHU3HAK  IEPHNEHIUKYJSIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHad mnupaMuaa. OJEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Inomans OOKOBOM MOBEPXHOCTH M IIOJHOM TMOBEPXHOCTU MPSIMON TMPHU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOuple Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KIIACC

Tena Bpamenust

[Hunuaapuueckas MOBEPXHOCTD, oOpasyroiue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
TTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: oOCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IHaMeTp; IUIOLIAAb MOBEPXHOCTU C(hEpBhI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuun Tem BpalleHWs W  MHOTOTPAaHHUKOB. MHOTOTPAaHHWK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WIH TEIIO
BpaIeHusl.

[Tonsarue 06 06bEMe. OcHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 Heé. O0BEM UUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha miockocty U B mpocTpaHcTBe. ClIOKEHNE U BBIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



2. IIIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
NHP®OPMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUSA (FA3OBbIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUHCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HATHUYECKOrO0  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, pelIeHnH, pacCy X IEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pPa3iIMyHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
HWHTEpecax 3J0pOBOro U 0e€30macHOro o0pasa K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIMSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JIaCTH  OKpYy’)Karolel cpeapl, IUIAaHUPOBAHUSI IIOCTYNIKOB UM OLEHKH HX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTHUECKONM HayKM Kak c(epbl 4YelIOBEYECKOH MAEATEeNbHOCTH, JTaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

2.2 METAIIPEJAMETHBIE PE3YJIbTATbBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBIIaZICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oelicmeus, — obecnedusaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOAUMOTIO aHAIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, JaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUJOB U (POPM TIPEICTABIICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYUATOUUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYEHHbBIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh Pa3MyMe€ U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1a4M, BHIOMPATh CIIOCO0 peleHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTEIBHBIX NPOLECCOB, UX PE3YJIbTATOB;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

2.3 ITIPEJMETHBIE PE3YJIbTATbI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAJICIIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBaTe B3aUMHOE pACIOJIIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUAMU: MHOTOTPAHHMUK, BBINYKIBI M HEBBITYKJIbINA
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJIacCU(pUKaUMU (BBIMYKJIblE W HEBBIIYKJIbIE MHOTOTPAHHUKH; TMPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CtpouTh ceyeHUs] MHOTOIPAHHMKOB METOAOM  CJI€AOB, BBINOJHSTH
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUA MEXIY IBYMsI
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY

CKpCIIUBAOIIUMHUCA IIPAMBIMUA.
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Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QNTOPUTMAaM, NPUMEHSSI W3BECTHBIC AHAIMTUYECKHE METOAbl IIPU PELICHUU
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMua) C TpUMEHEeHHEeM (QOpMyJ; BBIUUCISATH COOTHOIIECHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

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

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATH MPOCTEWIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITIO0JIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI U TEOpPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCThb, OO0pa3yrolue
MUJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymire KOHUIeCKO TOBEPXHOCTH, KOHYC; ChepudecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBAHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
LIapOBOU CEKTOP.
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Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHITUSAMHM: MHOTOTPAaHHHK, BIHCaHHBIK B cdepy u
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpAILLCHHUS.

Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONTHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢duryp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: J1EKAPTOBBI KOOPJAWHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIACHUE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IaroB PELICHUs, €CIU YCIO0BHs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemare npocreimme reoMeTpu4ecKue 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [0OKa3aTeslbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WK alropuT™MaM, MPUMEHsIS
M3BECTHBIC METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, pACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.
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[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W TMPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyallUd Ha $A3bIKE TEOMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIHA C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.
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3. TEMATHYECKOE IIVIAHUPOBAHUE
10 KJIACC (2 yaca * 34 Hegean=68 yacos)

No ypoka HanmeHnoBaHue paszziena u TeM ypoka Kosun4yecTBo yacon 0P/ OP
BBenenue B crepeoMeTpuro 10
1. OCHOBHBIE TIOHATHS CTEPEOMETPHH: TOYKA, IIPSAMas, 1 bubmoreka [{OK
IJIOCKOCTB, IPOCTPAHCTBO. IIpaBuia n306paxenus Ha https://lesson.edu.ru/02/10
PUCYHKAX: U300paKeHHsI MJIOCKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2. - 1 bubmmoteka IIOK
OHSATHS: TIEPECEKAIOIIUECS TUIOCKOCTH, .
IEPECEKAIOIIUECS TIPSIMAL U TIIIOCKOCTh https://lesson.edu.ru/02/10
3. - 1 bu6aunoreka IIOK
OHSATHS: TIEPECEKAIOIIUECS TUIOCKOCTH, .
IEPECEKAIOIIUECS TIPSIMAL U TIIIOCKOCTh https://lesson.edu.ru/02/10
4. 3HAKOMCTBO C MHOTOTPaHHUKaMH, U300pakeHHe 1 bubmoreka [JOK
MHOTOIPaHHUKOB Ha PUCYHKAX, HA IIPOEKIIMOHHBIX https://lesson.edu.ru/02/10
gepTeKax
5. - 5 1 bub6moreka [JOK
adaybHbIC CBEICHUS O KyOe U mupaMuze, ux .
pa3BépTKU U Moaenu. CedeHus MHOTOTPaHHUKOB https:/lesson.edu.ru/02/10
6. - 5 1 bu6mmoreka [JOK
adaybHbIC CBEICHUS O KyOe M mupaMuze, ux .
pa3BépTKU U Moaenu. CedeHns MHOTOTPaHHUKOB https:/lesson.edu.ru/02/10
1. [TonsTHE 06 aKCHOMATUYECKOM TOCTPOSHUHU 1 bubnuoteka HOK
CTepEeOMETPHH: aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 https://lesson.edu.ru/02/10
HUX
8. [TonsiTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU 1 Buommnoreka [HOK

CTCPCOMETPHUU: AKCUOMBI CTCPEOMECTPUU U CIICACTBUA U3
HHUX

https://lesson.edu.ru/02/10
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9. [TonsTre 06 akCMOMaTUYECKOM OCTPOCHUU 1 bu6morexa [JOK
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH H CIIEICTBHS U3 https://lesson.edu.ru/02/10
HUX
10. [TonsTre 06 akCMOMaTUYECKOM ITOCTPOECHUU 1 bubnmuoreka HOK
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH H CIIEICTBHS U3 https://lesson.edu.ru/02/10
HUX
[IpsIMBIE ¥ TIIOCKOCTH B POCTpancTBe. [lapaiensHOCTh NPSMBIX U 12 Bbu6morexa I[JOK
IIIOCKOCTEH https://lesson.edu.ru/02/10
11. B3auMHOE pacroNoXeHne IpSIMbIX B IPOCTPAHCTBE: 1 bubnmorexa [IOK
TIepeceKaroIMecs, TTapaLIeTbHBIE U CKPEIIHBAONIIECs https://lesson.edu.ru/02/10
psAMBIE
12. [TapanneabHOCTh NPSIMBIX U TUIOCKOCTEHN B 1 bubmuoteka HOK
IPOCTPaHCTBE: MapalIebHbIe IPSMbIE B IPOCTPAHCTBE; https://lesson.edu.ru/02/10
NapauIENbHOCTD TPEX MPSIMBIX
13. - . 1 bu6moreka [JOK
APALIENBHOCTE, PAMBIX H IUIOCKOCTEH B hitps://lesson.edu.ru/02/10
npocrpancTse: [lapaniensHocTh IPAMOI M IIOCKOCTH
14. 1 bubmoteka [IOK
VIIIBl ¢ COHAMPABJIEHHBIMA CTOPOHAMH https://lesson.edu.ru/02/10
15. 1 bubmoteka [IOK
YTroJ1 Mexk Iy IPSAMBIMA B IPOCTPAHCTBE https://lesson.edu.ru/02/10
16. 1 bu6moreka IJOK
VTros1 MeX1y IPAMBIMA B IPOCTPAHCTBE https://lesson.edu.ru/02/10
17. [TapasiensHOCTh MIOCKOCTEN: TTapasieNbHbIE 1 bu6mmoreka [{JOK
TLIOCKOCTH https://lesson.edu.ru/02/10
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18. 1 bu6moreka IIOK
CBoiicTBa mapajebHbIX MIOCKOCTel https://lesson.edu.ru/02/10
19. - . o 1 bubmmoreka [JOK
pOCTCI/II_HI./Ie [POCTPAHCTBEHHBIE PUI'YPHI HA hitps://lesson.edu.ru/02/10
IUIOCKOCTH: TETPAdP, KyO, Iapasuiesenurie]
20. 1 bubmmoreka [JOK
[TocTpoeHue cedeHuit https://lesson.edu.ru/02/10
21. 1 bubmoteka IIOK
[ocTpoeHue ceueHuit https://lesson.edu.ru/02/10
22. KontposnbHas padota nmo teme "[IpsiMbie U IIJIOCKOCTH B 1 bubmuoteka HOK
npocTpancTse. [lapannensHoCTh IPSAMBIX U https://lesson.edu.ru/02/10
mIockocTein"”
IlepneHANKYJISAPHOCTD NPSAMBIX U INIOCKOCTEH 12
23. - . _ 1 bu6moreka [JOK
€PIIEHIUKY/IIPHOCTD TIPSIMOM ¥ TITIOCKOCTH: hitps://lesson.edu.ru/02/10
HEPIIEHANKYIISAPHBIE IPAMBIE B IPOCTPAHCTBE
24, - 1 bubmoteka [IOK
pSAMBIE NapaUIeIbHbIE U EPIEHANKYIIPHBIE K hitps://lesson.edu.ru/02/10
IUIOCKOCTH
25. - 1 bu6moreka IJOK
PAMBIE TTapalIEIbHbIE U NEPIIEHAUKYIIIPHBIE K hitps://lesson.edu.ru/02/10
IUIOCKOCTH
26. 1 bu6moreka IJOK
[Ipu3HaK NeprneHIUKYIIPHOCTH IIPIMOM M IIOCKOCTH https://lesson.edu.ru/02/10
27. [IpH3HAaK NEPNEHAUKYISAPHOCTH IPSAMOM U INIOCKOCTH 1 bu6mmoreka [{OK
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28. 1 bu6moreka IIOK
Teopema 0 TIPAMO¥ MEPIICHIUKYIISIPHOM IIOCKOCTH https://lesson.edu.ru/02/10
29. 1 bubmmoreka [JOK
Teopema o mpsAMOI IEPIICHAUKYIIAPHOM IJIOCKOCTH https://lesson.edu.ru/02/10
30. 1 bu6moreka [JOK
Teopema 0 MPAMOii IIEpPIEH IMKYISPHOI II0CKOCTH https://lesson.edu.ru/02/10
31. IlepneHAMKYIISAP U HAKIOHHBIE: PACCTOSHUE OT TO . bubmmorexa HOK
Ic: TOSIHUE OT TOYKH )
70 TFIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TUNTOCKOCTH https://lesson.edu.ru/02/10
32. [eprieHAMKYIIAP U HAKJIOHHBIC: PACCTOSIHUE 1 bubmmorexa HOK
; OT TOYKHU )
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IIOCKOCTH https://lesson.edu.ru/02/10
33. [eprieHAMKYIIAp U HAKJIOHHBIE: PACCTOSIHUE ! bubmorera [IOK
: OT TOYKHU )
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IIOCKOCTH https://lesson.edu.ru/02/10
34. IlepneHAMKYISAP U HAKIOHHEIE: PACCTOSHUE OT TO 1 bubmorexa OK
bl€: TOSIHUE OT TOYKH )
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 INIOCKOCTH https:/lesson.edu.ru/02/10
VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10
35. VTI1bl B IPOCTPAHCTBE: YO MEXTY IPSIMON | ! bubmorexa TIOK
TOCKOCTLIO https://lesson.edu.ru/02/10
36. 1 bu6mmoreka [JOK

JIByrpaHHBIN YTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIia

https://lesson.edu.ru/02/10
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37. 1 bu6moreka IJOK
JIByrpaHHBIN yTOJ, JMHEHHBIA YTOJ JBYTPAHHOTO yIJia https://lesson.edu.ru/02/10
38. - . 1 bu6mmoreka IJOK
EPIICHIMKYIAPHOCTD MIOCKOCTEH: MPU3HAK https:/lesson.edu.ru/02/10
HEePICHIUKYIIPHOCTH JBYX IUIOCKOCTEH
39. - . 1 bubmmoreka [JOK
EPIICHIMKYIAPHOCTD MIOCKOCTEH: MPH3HAK httos:/lesson.edu.ru/02/10
HEPICHIUKYIIIPHOCTH IBYX IIOCKOCTEH
40. - . 1 bu6moreka [JOK
EPIICHIMKYIAPHOCTD MIOCKOCTEHH: MPH3HAK https:/lesson.edu.ru/02/10
HEePICHIUKYIAPHOCTH IBYX IUIOCKOCTEH
41. 1 bubmoteka IIOK
Teopema o TpEX TepHeHNKYIAPaxX https://lesson.edu.ru/02/10
42. 1 bu6moreka [JOK
Teopema o TpéxX TepHeHNKYIAPax https://lesson.edu.ru/02/10
43. 1 bu6moreka [JOK
Teopema 0 TPEX MEPHEHIMKYIIAPAX https://lesson.edu.ru/02/10
44, KonrtponbHast pabora o Temam "[leprneHaAnKyIIpHOCT 1 bubmoreka IJOK
MPSIMBIX U TIOCKOCTEN" U "YTIIBI MEXTY MPSIMBIMH U https://lesson.edu.ru/02/10
mI0cKoCTsIMU"
MHororpaHHuKu 11
45. [TonsATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI 1 bubnuoreka [HOK
MHOTOIPaHHHKA, BBITYKIIbIE M HEBBITYKIIbIE https://lesson.edu.ru/02/10
MHOTOTPaHHUKH; pa3BEPTKa MHOTOTPaHHUKA
46. [pu3ma: N-yroyibHasi MpuU3Ma; TPaHU U OCHOBAHHSI 1 bu6mmoreka [{JOK

MIPU3MBI; IpsiIMasi U HAKJIIOHHAs! PU3MbI; OOKOBasi U

https://lesson.edu.ru/02/10
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IMOJIHAA MOBCPXHOCTH IMPU3MEIL

47. - . bubmmnorexa [JOK
apajuieNenune 1, IpsAMOYroJbHbIN Napajjiesienunesa 1 )
ero croficTra https://lesson.edu.ru/02/10
48. [Tupamuga: N-yroibHas nupamMua, TpaHd ¥ OCHOBAHUE bubnmuoreka HOK
IUpPaMHu/IbL; GOKOBAs U TI0JIHAS TOBEPXHOCTh https://lesson.edu.ru/02/10
NUpPaMU/Ibl; IpaBUIIbHAS U yceYE€HHAs MUpaMua
49, IIpaBusIbHBIE MHOTOTPAHHUKU: MIOHATHE IPABUIBHOTO bubanoreka 1IOK
MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma U ITpaBUIIbHAS https://lesson.edu.ru/02/10
NUpaMyU/Ia; IpaBUiIbHAS TPEYroibHas NUpaMuaa U
IIpaBWIbHBIN TeTpa’ip; KyO
50. - bubmmorexa [{OK
peAcTaBIEHUE O PAaBUJIbHBIX MHOTOTpaHHUKAX: )
OKTAYP, AOAEKADD 1 HKOCAID. https://lesson.edu.ru/02/10
51. CummeTpus B IPOCTPAHCTBE: CHUMMETPHUS BbubmmoTteka [HOK
OTHOCHUTEJIBHO TOYKH, NMPSIMOH, IMJIOCKOCTU. DJIEMEHTbI https://lesson.edu.ru/02/10
CUMMETpHUU B IUpaMUJax, napasieienunenax,
IIPABUIIbHBIX MHOTOI'PaHHHUKAX
52. B " bu6morexa IJOK
BIUMCJICHHE AIIEMEHTOB MHOTOTPAHHUKOB: pEdpa
ICHHE 971 P peops, https://lesson.edu.ru/02/10
JIMarOHaNH, YIIIbl
53. [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM bub6moreka [JOK
HOBEPXHOCTH MPSAMOM HPHU3MBI, ILIOIIAb OCHOBAHMIA, https://lesson.edu.ru/02/10
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI MPU3MBbI
o4, [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH bu6moreka [JOK
NPaBUIILHOM MUPaMK/IbI, TEOPEMA O TIOMAHM GOKOBOM https://lesson.edu.ru/02/10
MOBEPXHOCTU YCEUEHHON MTUPAMU/IBI
55. bu6mmoreka [JOK

Kontponbras padota mo Teme "MHOrorpaHHUKH"

https://lesson.edu.ru/02/10

OO6BEMBI MHOTOI'PaHHUKOB
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56. 1 bu6mmoreka IJOK
[Mousitre 06 06BEMeE https://lesson.edu.ru/02/10
57. 1 bu6moreka IJOK
OO6BEM HpaMuUIbI https://lesson.edu.ru/02/10
58. 1 bubmmoreka [JOK
O6BEM HpaMuIbI https://lesson.edu.ru/02/10
59. 1 bu6moreka [JOK
O6BEM nHpaMuIbI https://lesson.edu.ru/02/10
60. 1 bu6mmoreka IJOK
OO6BEM THpaMUJIBI https://lesson.edu.ru/02/10
61. 1 bu6moreka [JOK
O6BEM TIPU3MEI https://lesson.edu.ru/02/10
62. 1 bu6moreka [JOK
OGBEM MPU3MBI https://lesson.edu.ru/02/10
63. 1 bu6mmoreka [JOK
O6BEM PUIMBI https://lesson.edu.ru/02/10
64. K 5 i 1 bu6moreka IJOK
OFTPOTILHAT pABOTA O TEME TLOBEME! https://lesson.edu.ru/02/10
MHOT'OIrpaHHUKOB
[ToBTOpEHHE: CEUEHHsI, PACCTOSHHUS ¥ YIIIbI 4
65. [ToBTOpeHHE, 000OIIEHHE CUCTEMATH3ALIMS 3HAHUIA. 1 bu6mmoreka [{JOK

[TocTpoeHne ceueHnii B MHOrOTpaHHUKE

https://lesson.edu.ru/02/10
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66. [ToBTOpEeHME, 0000IIEHNE CCTEeMaTH3allns 3HAHU. bubmmorexa [JOK
Brruucienue paccTosHUN: MEXYy IByMsI TOYKaMH, OT https://lesson.edu.ru/02/10
TOYKH J0 MPSIMOM, OT TOUKH JI0 TIJIOCKOCTH, MEKITY
CKPENTUBAIOIIUMHUCS TPSIMBIMU

67. bu6moreka IJOK
HWTorosast KOHTpoIbHas paboTa https://lesson.edu.ru/02/10

68. [ToBTOpeHME, 0000IIEHNE CUCTEMATH3AIMS 3HAHUMN. Bbuonmnoreka HOK
Brruucnenue yrioB: Mexay CKpEIIMBaAIOIIUMHUCS https://lesson.edu.ru/02/10
MPSIMBIMU, MEXKY MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTIIOB MEXY TIOCKOCTSIMU

Bcero:

KonTpoabHbIX pador - 5
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11 KITACC (1 yac * 34 nenean=344aca)

Ne HaumenoBanue pasjaesia ¥ TeM YpOKa KosmuyecTBo J0P/LHOP
ypoOKa 4acoB
Tena Bpamenust 12

1. | Chepa u map: eHTp, paauyc, TUaMeTp; 1 bubmoreka [JOK
TLJIOIA/Ih ITOBEPXHOCTU Cephl https://lesson.edu.ru/02/11

2. | BzaumHoe pacnoyioxxenue cepsl u 1 bubmoreka [JOK
IUTOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe; https://lesson.edu.ru/02/11
I01AAbL chepsl

3. | U3o6pakenne cdepsl, mapa Ha TIOCKOCTH. 1 bubmmoreka [JOK
Ceyenus mapa https://lesson.edu.ru/02/11

4, | Humuaapudeckas MIOBEPXHOCTh, 00pa3yIomue 1 butmoreka [JOK
AJTMHIPUICCKON TOBEPXHOCTH, OCh https://lesson.edu.ru/02/11
UJIMHAPUYECKON TOBEPXHOCTH

5. | Huwnmuaap: ocHOBaHUS U OOKOBasi MIOBEPXHOCTb, 1 butmoreka [JOK
oOpasymoIas ¥ 0Ch; IIOIIaabL OOKOBOM 1 https://lesson.edu.ru/02/11
TTOJIHOM TTOBEPXHOCTHU

6. | 3o0pakeHne MUIMHAPA HA TIFIOCKOCTH. 1 bubmoreka IIOK
Paspéprka nuiuHapa. CeueHus UIHHIPA https://lesson.edu.ru/02/11
(TUTOCKOCTBIO, MTAPATIICIHHON WIIH
TIEPICHANKYJIIPHON OCH IUITUHAPA)

7. | Konnueckasi moBepxHOCTh, 00pa3yromue 1 butmoreka [JOK
KOHUYECKON TTOBEPXHOCTH, OCh U BEPIIIMHA https://lesson.edu.ru/02/11
KOHUYECKOMW MTOBEPXHOCTHU

8. | Konyc: ocHOBaHMe U BepiinHa, o0pa3yrorias u 1 bubmuotexa [JOK

OCh; ILIOIIaab OOKOBOI M MOTHOU

https://lesson.edu.ru/02/11
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ITOBCPXHOCTHU

9. | YceuéHnslii KOHyC: 00pa3yrollre 1 BbICOTA; 1 bubmuotexa [JOK
OCHOBaHUS U OOKOBAsi IOBEPXHOCTh https://lesson.edu.ru/02/11
10. | U3obOpakeHne KoHyca Ha MJI0CKOCTH. 1 bubmuotexa [JOK
PasBépTka koHyca. CedeHus: KOHyca https://lesson.edu.ru/02/11
(TUTOCKOCTHRI0, TIapaJUIeTLHON OCHOBAHUIO, U
TJIOCKOCTBIO, TIPOXOAIIEH Yepe3 BEPITUHY)
11. | KomOuHamus Ten BpaleHus u 1 bubmuoteka [JOK
MHOTOTPaHHHKOB https://lesson.edu.ru/02/11
12. | MHOrOTpaHHUK, OTUCAHHBIN OKOJIO CQEpHI; 1 bubmuotexa [JOK
cdepa, BIMcaHHasi B MHOTOTPAHHUK HUJTH B TEJIO https://lesson.edu.ru/02/11
BpaIIeHUs
O0BEMBI TENT 5
13. | Ilonsarue 00 006éMe. OCHOBHEIE CBOMCTBA 1 bubmoreka IIOK
00BEMOB Tel https://lesson.edu.ru/02/11
14, OBbEM LIIHHADA, KOHYCa 1 bu6amoreka I{OK
’ https://lesson.edu.ru/02/11
15 O0BEM mapa u wiomaab cepol 1 bubmorexa LOK
https://lesson.edu.ru/02/11
16. | IlomoOHbIE TENa B MPOCTPAHCTBE. 1 bubmuotexa [JOK
COOTHOIICHUS MEXKAY TIIOIAIMU https://lesson.edu.ru/02/11
MIOBEPXHOCTEH, 00bEMaMH TTOAOOHBIX TEI
17. | KontponbHas padota no temam "Tena 1 bubmuotexa [JOK
Bpaienus" u "O0beMbl Tea" https://lesson.edu.ru/02/11
BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE 10
18. BekTop Ha MII0CKOCTH U B MPOCTPAHCTBE 1 bubmmorexa [IOK
https://lesson.edu.ru/02/11
19. 1 butmoreka [JOK

CrnoxeHue 1 BIYMTaHUE BCKTOPOB

https://lesson.edu.ru/02/11
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20.

YMHOkKEHHE BEKTOPA HA YUCIIO

bubmoreka [JOK
https://lesson.edu.ru/02/11

21,

Paznoxenne BekTopa o Tpém
HEKOMIUIaHapHBIM BekTopam. [IpaBumno
napasuieJienunena

bubmoreka [JOK
https://lesson.edu.ru/02/11

22. | Pemenue 3aa4, CBI3aHHBIX C MPUMCHEHUEM bubmoreka IIOK
MIPaBUJI ICUCTBHI C BEKTOPAMH https://lesson.edu.ru/02/11
23. | [IpsmoyronpHasi cucTeMa KOOpJMHAT B bubmuoteka [JOK

npoctpancTBe. KoopinHatel BeKTopa.
[Ipocreiimme 3a1a4u B KOOpAUHATAX

https://lesson.edu.ru/02/11

24. | Yron mexay Bektopamu. CkasipHoe bubmuotexa [JOK
MIPOU3BEICHUE BEKTOPOB https://lesson.edu.ru/02/11
25. | Boluncienue yriioB Mexay MpsSIMbIMU U bubmuotexa [JOK
IJIOCKOCTSIMU https://lesson.edu.ru/02/11
26. | KoopnnHaTHO-BEKTOPHBIH METOJ PU bubmuoteka [JOK
pEIICHUH TEOMETPUICCKHX 3a/1a4 https://lesson.edu.ru/02/11
27. | KontponpHas pabota o Teme "Bektopsl u bubmuoteka [JOK

KOOPAMHATHI B IPOCTPaHCTBE"

https://lesson.edu.ru/02/11

IToBTO

eHue, 00001eHne, CHCTEMATH3alUA 3HAHUM

28.

[ToBTOpEeHue, 0000IIEHNE H CHCTEMAaTHU3aITHS
3HaHuil. OCHOBHBIEC (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca MIaHUMETPUHU

bu6mmoreka IJOK
https://lesson.edu.ru/02/11

29.

[ToBTOpEeHue, 0600IIEHNE U CUCTEMATU3AIIUS
3HaHui. OCHOBHBIE (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca MIaHUMETPUHU

bubmoreka IIOK
https://lesson.edu.ru/02/11

30.

[ToBTOpEHue, 0000IIEHNE U CUCTEMATU3AIIUS
3HaHUH. 32191 IUIAHUMETPUU U METObI HX
peIeHus

bubmoreka IIOK
https://lesson.edu.ru/02/11

31.

[ToBTOpeHMEe, 0600IICHNE U CHCTEMATH3AITHS

bu6mmoreka IJOK
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3HAHUU. 3a,ualm INIAHUMCTPHUH U MCTOIbI UX
PCIICHUA

https://lesson.edu.ru/02/11

32.

[ToBTOpEeHUE, 0000IICHNE U CUCTEMATH3AITIS
3HaHuil. OCHOBHBIE (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca CTepeOMETPUH

bubmoreka [JOK
https://lesson.edu.ru/02/11

33. HrToroBas KOHTpOJIbHAS paboTa bubmorexa HOK
P P https://lesson.edu.ru/02/11
34. | [loBTOpeHne, 000OIICHNE U CHCTEMATH3AIUS bubmoreka IIOK

3HAHUU

https://lesson.edu.ru/02/11

Bcero:

KoHTpoJabHbIX pador - 3
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