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10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIISICTBUS U3 HUX.

B3anMHOe pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLICIbHbIE U
CKpelmuBampomuecss npsmsle. IlapainenbHOCTh NPsSMBIX M IJIOCKOCTEM B NPOCTPAHCTBE:
MapajuleJIbHbIE IIPSAMBbIE B MPOCTPAHCTBE; IAPAJUICIBHOCTh TPEX MPSAMBIX; NapajuIeIbHOCTH
NpSIMOM M IIOCKOCTH. YTJIBI C COHANPABICHHBIMA CTOPOHAMM; YroJl MEXJIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinne npocTpaHcTBEHHbIE GUTYPBI HA MIIOCKOCTH: TETPAdIp,
KyO, mapaJijiesienumnes; NoCTpOeHNE CEYEHUH.

[lepieHAMKYISAPHOCTh MOPSIMOML M TUIOCKOCTH:  MEPHEHIUKYISPHBIE TPSMbIE B
MIPOCTPAHCTBE, MpsIMbIE MApauIeJIbHbIE M TEPHEHAUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYIIIPHOCTA NPSIMOM M IIOCKOCTH, TeOopeMa O MNpSAMOW NEepHEeHIUKYISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PACCTOSIHWE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIICHINKYISIPHOCTH IBYX IUIOCKOCTE. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHoOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Napajuieenunes u ero cBoicrsa. [Iupamuaa: N-yroyibHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUJIbHAs
MMpaMua; npaBuUibHas TPEYrojbHas MUpaMuaa U MpaBWIbHBIN TeTpasap; kyO. [lpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JoJAeKa’ap M ukocayap. CedeHHs NOpU3MBI U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue >neMeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yribl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHUM, Teopema O
OOKOBOHM MOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomans OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIBHON MHpaMUIbl, TEOpeMa O IUIOMAAU yceu€HHOM mupamujbl. [lousTtue o6 oObEMe.
O0BEM nUpaMuIbl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus

Hunuuapuyeckass MOBEPXHOCTb, 00pa3ylollie WINHAPUYECKOM TOBEPXHOCTH, OCh
LWIMHAPUYECKO noBepxHocTu. Lunmmuap: ocHoBaHMS M OGOKOBasi HIOBEPXHOCTh, 00pasyromas 1
0Cb; TUIOIA/b OOKOBOH 1 MOTHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyomias U OCh; IUIONIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TUaMeTp; IUIOIIAAb IMOBEPXHOCTH cdephl. B3ammnoe
pacrosiosxenue chepsl ¥ MIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; mionaas chepsl.

N300pakenue Ten BpameHust Ha MII0CKOCTH. Pa3BépTka UIMHApa U KOHYCA.

KomOunammmu Ten BpalieHWs WU MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa ¥ riomasp cQepsl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEM,
o0béMamMu MOJOOHBIX TEJ.

Ceuenust uuauHApa (MapajyieIbHO M MEPHEHIUKYISIPHO OCH), CEUeHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockocTH U B TpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPaMHU.
[IpssmoyronpHas cucrema KoopauHar B mpocTpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3aJauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
peLIeHNH T€OMETPUYECKUX 3aau.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKOW TMO3UIMHM OOy4aromerocs Kak axkTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOIrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TP.), YMCHHEM B3aHUMOJICHCTBOBATh C COIMAILHBIMH HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON I'paXKIAaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTHUKOB W POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO ATHUX
JTOCTH)KCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHKEHUM HayKd W JEeSTeNIbHOCThIO YY4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHMBOTO OYIYIIETO.

JCTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOro M Oe3omacHoro oOpas3a »KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370POBBIO
(3nopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TFOTOBHOCTBIO K TPYJZly, OCO3HAaHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBbIM
chepam mpodeccnoHaNbHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U e€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBl; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHUN TPAaKTUYECKUX 3a]]a4 MaTeMaTUHYECKON HAaIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYphl, MOHUMAHHEM BIHMSHHS COIHAIILHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOieM; OpUeHTalHue Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3ajad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHUpOBaHUS
MOCTYINKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPY>KArOIIEH Cpeibl.

IleHHOCTH HAYYHOIO NO3HAHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH KakK cgepbl
YEJIOBEUECKOU NeATeIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIA3ALUU;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYeCKOW KyIbTYypOl KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH TMPOCKTHYO W  HUCCICAOBATCIBLCKYIO ACATCIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3ynbTaThl OCBOCHHS IPOTPaMMbl yueOHOTO npeameTa «MaremaTuka
XapaKTEepU3YIOTCSl  OBJAQJCHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMETbHLIMU  OeliCEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmeusmu.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble jornueckue aeMcTBus:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUU MEXKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHM;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IEeHUS
Y CPaBHEHMUsI, KPUTEPUHU TTPOBOIUMOTO aHAIN3A;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIIHE; YCIOBHBIE;

® BBISBIISATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEYHs B (haKTax,
JAHHBIX, HAONIOJCHUSAX M YTBEPXKJICHUAX; TpeIiaraTb KPUTEPHH JUIS BBISBICHHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBHIOMpaTh crmoco0O pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee NOIXOIAIMINNA ¢ YIETOM CaMOCTOSTEIbHO BbIJCIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APryMEHTUPOBATH CBOIO MO3UIIMIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECOBAaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

® caMOCTOATeNnbHO (opMynupoBaTh OO0OOIIEHHWS Y BBIBOJABI 1O  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIECHU;

® [IPOrHO3UPOBATh BO3MOXHOE PA3BUTHUE MPOIIECCA, & TAK)KE BBIIBUTATh MPEIAIOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanueii:

® BBIABIATH JehUIUTH WH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3HPOBATh,
CUCTeMATHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBbHO C(HOPMYTHMPOBAHHBIM
KPUTEPHUSIM.

Vuusepcanvhvie KOMMyHuUKamugHule Oelicmausi, obecneyusaom cgopmuposanHocmy

COYUANBHBIX HABLIKOB 00YUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIICHHUsA; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PEILIeHMs 3ajaul, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3yibTaT;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaeMOM TEMBI, IPOOIIEMBI,
pemiaeMoi  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUMCK pPEIlEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXMBaTh pa3IMuue U CXOJCTBO MO3MIINI; B KOPpEKTHOH hopme GpopMynupoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUIEHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

Corpyanunuecrno:

MMOHUMAaTh M HMCHOJb30BaTh MPEUMYILECTBa KOMAaHIHOM M MHAMBHUIYaIbHOU pPabOTHI
P pelIeHuH Yy4eOHbIX 3aj]ad; MNpPUHUMATh LEJdb COBMECTHOW JesITeNbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW palOThI, pacmpenensiTh BHUIBI padoT,
JIOTOBApUBAThCs, OOCYKIaTh TIpOIecC W pe3ynbTaT paboTh; 0000maTh MHEHUS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuueepcanvnvle pecynamuensle oeticmsus, 0becneuusaiom Gopmuposanue CMblClo8blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BHIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM I[O3HABATEIbHOM peQUEeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JEUCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yabTaTOB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHs MaTeMaTH4ecKOon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHbBIX, HalIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WJIM HEIOCTHW)KEHHUS pe3y/bTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PELICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTb NOHSTUAMM: MApPAVIEIbHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBaTs B3anMHOE PaCIIOIOKEHHUE MPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOTIO yIJIa; JUHEHHBINA yroJl ABYTPaHHOTO yria; TpajdycHasl Mepa ABYIPaHHOTO yIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOTpaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (MHpaMuja; Mpu3Ma, MpSIMOYTOIbHBIN
napajuiesienume, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS Ui KJjacCU(UKAIIIU
(BBIMMyKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKH; MPAaBUJIbHBIE MHOTOTPAaHHHMKHU; TMpPSIMbIE U
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUuIe bl ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MIIOCKOCTh, CE4eHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLIMITBI TOCTPOEHUS CEUEHUH, UCTIONIb3Ysl METO/I CIIEI0B.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaunm Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WId
QNropuTMaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MaTeMAaTHYECKUX 3a7a4 HA BBIYHCICHUE PACCTOSIHUM MEXIY IBYMS TOYKAaMH, OT TOYKH 0
MPSIMOM, OT TOYKH J0 MIOCKOCTH, MEXKY CKPEIIMBAOIIUMUCS MIPSIMBIMHU.

Pemars 3amaunm Ha HaxOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WId
QIropuTMaM, NPHUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJbl IPU PEIIEHUH CTaHAAPTHBIX
MAaTeMaTHUYECKUX 33/1a4 HAa BBIYMCICHUE YIJIOB MEXIY CKpPELIMBAIOUIMMHUCS MPSAMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEX/1Y INIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOUIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (OpMyJ; BBIUKCIATH COOTHOIICHUS MEXAY IUIOMAASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHUSMHU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh M IIOCKOCTh
CUMMETPUH; IEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETHPOBATh UH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEeOMETPHUYECKHUX 3ajad,
MPEANOJIararlX HECKOJbKO IIAroB PEHICHUs, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOM
dbopwme.

[IpumeHsaTh NpOCTEHIINE NMPOTpaMMHBIE CPEACTBA M NIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1ad.

IIpyBoauTe mHpUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEM B TMPUPOAE M JKU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

IIpuMeHATh MOJIydEHHBIE 3HAHUS HA NPAKTHKE: aHAIM3UPOBATh PEAJIbHBIE CUTYallud U
NPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIICHHs  MaTeMaTU4eCKU
cOpMyYIMPOBaHHONW MPOOIEMBl, MOJIETUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIIOJIb30BAHUEM I€OMETPHUYECKHUX IOHATHUH M TEOPEM,
ammapara anredpbl; perars IpakTHYeCKre 3a7aul, CBI3aHHbIE ¢ HAXOXKJAEHUEM IeOMETPUUYECKUX
BEJINYMH.



11 KJIACC

OnepupoBatb TOHATHSIMH: WTMHIPHYECKAst HOBEPXHOCTH, oOpazyromue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHUYECKask IOBEPXHOCTb, 00pa3yroIe KOHUIECKOM
MOBEPXHOCTH, KOHYC; ChepruecKasi IOBEpXHOCTb.

PacriosnaBars Tena BpamieHus (IIIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MOJTYYCHHUS TEJl BPAILICHHSL.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cephl U MII0CKOCTH.

OmnepupoBaTh MOHATHSMU: IIAPOBOI CETMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CETMEHTA;
IAapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOINAAM TOBEPXHOCTEH TEN BpaIllleHUs, T€OMETPHYECKUX Tell C
MIpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BITUCAHHBIA B c(epy W OMUCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUucATE COOTHOMIEHHST MEXKIY TUIOIAASMH TIOBEPXHOCTEH M 0OBbEMaMH MOIOOHBIX
TeNl.

N3o0paxates m3ydaembie (UTYpBI OT PYKH H C TPUMEHEHHEM TIPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U TPe0OPa30BHIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATh AeWCTBUA CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YHUCJI0, OOBSICHATD, KAKUMH CBOMCTBAMM OHU 00aJaloT.

[IpumeHsTh npaBUiIo Napajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOpOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YIOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE TIPOU3BENICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YpaBHEHUEM B JIEKapPTOBOI cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX 3ajad,
MIPEIOJIaralouX HECKOJIbKO IIaroB PEUIeHUs, €ClU YCIOBUS NMPUMEHEHHUs 3a/laHbl B SIBHOU
dbopwme.

Pemats mpocreiiime reomeTpuueckue 3aa4u Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMUECKUX OTHOIICHUNW W HaXOXIACHUE
reOMETPUYECKUX BEIUYMH MO 00pa3laM WIM aIrOpuTMaM, MPUMEHss U3BECTHBIE METOJIbI MPH
pEIIeHUU CTaHAAPTHBIX MaTeMaTHYECKHX 3a7ay.

[IpuMeHsATH mpoOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh mpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpPUPOAE U IKHU3HH,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHsTh TONyYeHHBbIE 3HAHUS Ha MPAKTHUKE: aHAM3HPOBATh peallbHbIE CUTYaIlMH U
IPUMEHATh  M3y4YE€HHbIE TOHATUA B  TpollecCe TIOMCKa pELIeHHs  MaTeMaTHYeCKH
cOpMyYIMPOBaHHONW MPOOIEMBl, MOJIETUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJIENH C HCMOJIb30BAaHUEM T€OMETPUYECKHX MOHSATHH U TEopem,
amnmapara anreOpbl; perarh MPaKTUIECKUE 3a1a4H, CBSI3aHHBIE C HAX0XKJICHUEM I€OMETPHUUECKUX
BEITUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Poccuiickas
1 BBenenue B crepeoMeTpuio 10 9/1eKTPOHHAA LWKO/1a
(resh.edu.ru)
9 [IpsiMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE. 12 1 Poccuiickas 3/1eKTPOHHanA
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN wkosa (resh.edu.ru)
3 [TeprieHTUKYISIPHOCTD MPSMBIX H 12 Poccuiickas 3/1eKTpOHHanA
IUIOCKOCTEHN wkona (resh.edu.ru)
Poccuiickas 371eKTpOHHan
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
wkosa (resh.edu.ru)
Poccuiickas 3/1eKTPOHHan
5 MHororpaHHUKH 11 1
wkosa (resh.edu.ru)
R Poccuiickas 3N1eKTpOHHanA
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
wkosa (resh.edu.ru)
Poccuiickas 3N1eKTpoHHan
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1
wkosa (resh.edu.ru)
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
Poccuiickas 3/1eKTPOHHas
1 Tena Bpaiienus 12 D
wkona (resh.edu.ru)
.. Poccuiickas 3/1eKTPOHHas
2 OO0BEMEI TEN 5 1 .
wkona (resh.edu.ru)
Poccuiickas 31eKTPOHHan
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
wkona (resh.edu.ru)
4 [ToBTOpEeHue, 0600IICHNE, 6 1 Poccuiickas 3/1eKTPOHHan
cUCcTeEMAaTU3alys 3SHaHUH wKoa (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 33 3 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosmuecTBo
Tema ypoka 4acoB
ypoka
1 OCHOBHBIE TIOHSITHS CTEPEOMETPHH: TOUKA, MPSIMasi, TNIOCKOCTh, poCcTpaHcTBO. [IpaBuia n3obpakeHus Ha 1
PHUCYHKaX: U300paskeHUs IIIOCKOCTEH, MapauIeIbHbBIX MPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[MousiTHs: IepeceKaromuecs MIOCKOCTH, MEPECEKAIONINECs IPsSIMas M IIIOCKOCTh
[MonsiTHs: IepeceKaroIuecs MI0CKOCTH, IIePECEeKAONINEcs IpsMasi M IIIOCKOCTh
4 3HAKOMCTBO C MHOTOTPaHHUKaMH, H300paykeHNe MHOTOTPAHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1
gepTeKax
5 HauanpHble cBeneHMs 0 KyOe 1 mupaMue, ux pasBePTK U Moenu. CedeHnss MHOTOTPaHHUKOB 1
6 HauanpHble cBeneHMs 0 KyOe 1 mupaMue, uxX pasBePTKH U Moaenu. CedeHnss MHOTOTPaHHUKOB 1
7 [TonsTHE 00 aKCMOMATHYECKOM MOCTPOECHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIECACTBUS U3 HUX 1
8 [TonsTHE 00 aKCMOMATHYECKOM OCTPOECHUN CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX 1
9 [TonsTHE 00 AKCMOMATHYECKOM HOCTPOSCHHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIESACTBUS U3 HUX 1
10 [TonsTHE 00 aKCMOMATHYECKOM HOCTPOECHUN CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIEACTBHS U3 HUX 1
1 B3anmHoe pacrosokeHue npsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECs, TapauIeIbHbIC H CKPEIINBAIOIINECS 1
npsiMbIe
12 [TapannenbHOCTB MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapajlIeNIbHBIC MIPSIMBbIE B IIPOCTPAHCTBE; 1
NapauIeIbHOCTh TPEX MPSIMBIX
13 [MTapannenbHOCTB MPSMBIX U TUIOCKOCTEH B IpocTpaHcTBe: [lapamiensHOCTh NpsSMON U TNIOCKOCTH 1
14 VYTiIBl € COHaNpaBIECHHBIMU CTOPOHAMU 1
15 Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE 1
16 Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE 1
17 [TapannenbHOCTb IIOCKOCTEH: MapasuienbHble MIOCKOCTH 1




18 CBoiicTBa napajienbHbIX TNIOCKOCTEH 1
19 [Ipocreiimue mpocTpaHCTBEHHBIE PUTYPHI HA TUIOCKOCTH: TETPadp, KyO, mapayienenumes] 1
20 [Toctpoenue ceuenmii 1
21 [TocTpoenue ceuenuit 1
29 KonTtponsHast padota o Teme "[Ipsimble 1 TUIOCKOCTH B TpocTpaHcTBe. [lapamienbHOCTh TPSIMBIX H 1
miockocren"
23 [NeprieHANKYIAPHOCTH MPSMOH ¥ IIIOCKOCTH: TIEPIICHIUKYIISIPHBIE TIPSIMBIE B IPOCTPAHCTBE 1
24 [psiMble mMapasuienbHbIE U TEPISHIUKYIISIPHBIE K TUIOCKOCTH 1
25 [psiMble mapasuienbHbIE U TEPICHIUKYIISIPHBIE K TUIOCKOCTH 1
26 [Ipu3Hak nepneHIuKyIIpHOCTH MPSIMON U TUIOCKOCTH 1
27 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 1
28 Teopema o TipsiMOii TIEPIIEHANKYISPHOH IIIOCKOCTH 1
29 Teopema o psiMO TEPIICHIUKYIISIPHON TJIOCKOCTH 1
30 Teopema o psiMO TEPIICHIUKYIISIPHON TJIOCKOCTH 1
31 [leprieHAMKyYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 TIOCKOCTH 1
32 [leprieHAMKyIsAp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT IPSAMOM 70 TNIOCKOCTH 1
33 [leprieHAMKYIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 IIOCKOCTH 1
34 [leprienAMKyIAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MIPSIMOM JI0 IIIOCKOCTH 1
35 VYTiBl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOM U INIOCKOCTBIO 1
36 JIByrpaHHbIN yroi, TMHEHHBINA YyroJl ABYTPaHHOTO yriia 1
37 JIByrpaHHbIN yroi, TMHEHHBINA YyroJl ABYTPAaHHOTO yriia 1
38 [leprieHANKYIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIECHANKYISIPHOCTH JBYX IIIOCKOCTEH 1
39 [eprieHANKYIAPHOCTD MIOCKOCTEN: MPU3HAK NEPHEHIUKYIIPHOCTH ABYX INIOCKOCTEMN 1
40 [leprieHANKYIAPHOCTD MIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH ABYX INIOCKOCTEMN 1
41 Teopema o Tpéx nmepneHAUKyYIApax 1
42 Teopema o Tpéx nmepneHAUKyYIApax 1




43 Teopema o TpEx mepneHAUKYISIpax 1

44 KonTtponrHas padota no Temam "[leprneHauKyIspHOCTh MPSAMBIX U TWIOCKOCTEH" 1 "YTIIBI MEXly IPSIMBIMU U 1
miockoctsamu"

45 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC YJIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIC U HEBBITYKIIbIC 1
MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOTPAHHUKA

46 [Tpu3Mma: N-yroyibHas MpU3Ma; TPAaHU ¥ OCHOBAHHS ITPU3MBI; TIpsIMasi M HAKIIOHHAS PU3MBbI; OOKOBAs M ITOJTHAS 1
MMOBEPXHOCTH MTPU3MBI

47 [Tapamrenenunen, TpsIMOYTOJIBHBIN NApAJIJIEJIEIUIIE] U €r0 CBOMCTBA 1

48 [Mupamupga: N-yrospHas MMpaMuIa, TPaHU U OCHOBaHUE MUPAMUIBI; O0OKOBAst U TIOJHAS IOBEPXHOCTh 1
MTAPaMHUJIbI; PABUIBHAS M yCeUEHHAs TTHpaMuIa

49 [TpaBuiTbHBIE MHOTOTPAHHUKH: ITOHSATHE MPABUIBHOTO MHOTOTPAHHHKA; MPABUJIBHAS MPU3Ma U TIPABHIIbHAS 1
MMAPaMKJIa; IPABHIIbHAS TPEYToJIbHAs MUPaMUJIa U TIPABIIBHBIA TETPadaAp; Kyo

50 [IpencraBnenne o MpaBHIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOJICKAdIP U HKOCAdIP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSIMOMN, TUIOCKOCTH. DJIEMEHThl CHMMETPHUH 1
B NMUpaMuaax, napajiesenuneaax, NpaBUuIbHbIX MHOTOTPAHHUKAX

52 Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: pE0Opa, TUaroHasu, yriibl 1

53 [Tnomaas G0KOBOM MOBEPXHOCTHU U MOJIHON MOBEPXHOCTH MPSMOU MPU3MBI, IJIOIIaIb OCHOBAHUMN, TEOpEMa O 1
OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI

54 [Tnomaas GOKOBOM MOBEPXHOCTU U MOBEPXHOCTH MPABUIILHON MUpPaMUIbl, TEOPEMa O IUIOMAA1 OOKOBOU 1
MMOBEPXHOCTU YCEYEHHOU MUPAMMU/IBI

55 KontponpHas padoTa no teme "MHOrorpaHHUKH" 1

56 [Tonsitre 06 06BEME 1

57 O0BEM TMpaMuUIbI 1

58 O0BEM UpaMuIbI 1

59 OO0BEM UpaMuIBI 1

60 O0BEM TUpaMuIbI 1

61 O06BEM npu3MbI 1




62 OO0BEM TPU3MBI 1
63 O06BEM pu3MBI 1
64 KonTtposneHast padota no teme "OO0bEMBI MHOTOTPAaHHUKOB" 1
65 [ToBTOpenue, o6oOIIeHNe cucTemMaTn3anus 3HaHui. [locTpoenue ceueHnii B MHOTOTpaHHUKE 1
66 [ToBTOpenue, 0600IIeHNE cUCTEMAaTH3alUs 3HAHUN. BrIurclieHne pacCTOSHUI: MEX/Ty ABYMSI TOYKaMH, OT 1
TOYKH JI0 MPSMOM, OT TOUKH JI0 MIIOCKOCTH, MEXKY CKPEIIMBAIOIIUMUCS TPSIMBIMU
67 Hrorosas koHTpOJIbHAS paboTa 1
68 [ToBTOpEeHue, 06001IeHNE ccTeMaTH3alKs 3HaHUN. Berurcienye yrioB: Mexy CKpelMBaOIUMHUCS 1
MPSIMBIMU, MEX/Ty MIPSIMOM U MJIIOCKOCTHIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXAY IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

Ne Koimnuyec
TBO
ypo Tema ypoka 4ACOB
Ka
1 Cdepa u map: neHTp, paanyc, AMameTp; IIOIIaab MOBEPXHOCTH CHEPHI 1
2 B3aumHoe pacnonoxenue cepsl U INIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomaasb chepsl 1
3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1
4 Hunmmaapudeckast TOBEPXHOCTh, 00pa3yrone MMIMHAPUIECKON TTOBEPXHOCTH, OCh IIMIIMHIPHYECKON TIOBEPXHOCTH 1
5 Hunuuap: ocHoOBaHMS M OOKOBast IOBEPXHOCTh, 00pa3yIoIasi ¥ OCh; IUIOIIAIb OOKOBOM M MOJHOM MOBEPXHOCTH 1
5 N3o0pakenne nuiMHApa HA TWIOCKOCTH. Pa3BépTka nunuHapa. CeueHus TUIMHIPA (TITI0CKOCTHIO, TTapayuIeThbHON 1
WM TIEPIICHANKYISIPHOM OCH IIMIHHAPA)
7 Konnueckas HoBepXxHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH MOBEPXHOCTH
Konyc: ocHOBaHUWe U BepIIrHa, 00pa3yoIasi ¥ 0Ch; IJIOMIAls OOKOBOW U IMOJTHOU MOBEPXHOCTH
YceuéHHbIN KOHYC: 00pa3yrolue U BbICOTa; OCHOBAHUS U OOKOBAast MOBEPXHOCTh
10 N3o00paxkenue koHyca Ha miaockoctu. Pa3séprka konyca. CeueHust KoHyca (IJI0CKOCTbIO, MapaljieIbHOM 1
OCHOBAHUIO, ¥ TUNIOCKOCTBIO, IPOXOIAIICH Yepe3 BepIINHY)
11 KomOunarms Ten BpamieHus 1 MHOTOTPAaHHUKOB 1
12 MHororpaHHHK, ONUCaHHBINA OKOJIO chepsl; chepa, BiMcaHHAs B MHOTOTPAHHUK WJIH B TEJIO BpaIleHUs 1
13 [Tonsitre 06 06béMe. OCHOBHBIE CBOMCTBa 0OBEMOB TET 1
14 O0BEM MIMHApa, KOHyca 1
15 O6bEM 1mapa u mIomaas cQepsl 1
16 ITono6HsbIe Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY IUIOIAASIMU OBEPXHOCTEH, 00bEMaMu IOJOOHBIX TeT 1
17 KonTponeHas padota no temam "Tena Bpamienus” u "O6bemsl Ten" 1
18 BexTop Ha MII0CKOCTH U B IPOCTPAHCTBE 1
19 CrnosxeHne ¥ BBIYUTaHUE BEKTOPOB 1




20 YMHOXEHHE BEKTOpa Ha YHCIIO 1
21 Pasnoxxenue Bekropa 1o TpéM HEKOMILIaHApHBIM BekTopaM. [IpaBuiio nmapannenenunena 1
22 Pemrenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM IIPaBUII IEUCTBUI C BEKTOPaMHU 1
23 [IpssmoyronpHas cucteMa KoOOpauHAT B ipocTpancTBe. Koopauuarsl Bekropa. [Ipocreimme 3agaun B KOOpAMHATaX 1
24 VYron mexay BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB 1
25 Boruncnenue yrioB Mexly NPsIMBIMU U TJIOCKOCTSIMU 1
26 KoopauHaTHO-BEKTOPHBIN METO NP PELIEHUH T€OMETPUUYECKUX 3a/]1a4 1
27 KonTponbHas pabora o Teme "BeKTOpbl 1 KOOPAWHATHI B IPOCTPaHCTBE" 1
28 [ToBTOpenue, 06061meHne 1 cucrematuzanus 3Hanuil. OcHOBHBIE (DUTYPBI, (AKThI, TEOPEMBI Kypca MIaHUMETPUN 1
29 [ToBTOpenue, 06061meHne 1 cucremaTu3anus 3Hanuil. OcHOBHBIE (DUTYPBI, (AKThI, TEOPEMBI Kypca MIaHUMETPUN 1
30 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 3HaHUH. 3ajaui TUIaHUMETPUH U METO/Ibl UX PEIICHUS 1
31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIS 3HAHUN. 3aau IAHUMETPUH U METOIbI MX PEIICHHS 1
32 Hrorosas koHTpoJbHAs paboTa 1
33 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 33




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
I'eomerpus, 10-11 kmacesl/ Atanacsu JI.C., Byryzos B.®., Kangomues C.b. u npyrue,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
- Metonuueckue pekoMenanuu K yaeonuky Aranacsia JI.C. 10-11 kmacchr;
- [loypounoe mianupoBanue k yaeOHuky Atanacsa JI.C. 10-11 kmacchr

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Poccuiickas anexkTpoHHad mkosa (resh.edu.ru)



https://resh.edu.ru/

