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Conep:xxanue yueonoro npeamera «['eomerpus» (0a30Bblii ypOBeHb)

10 KJIACC

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBO. [loHATHe
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMbI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJlIEIbHbIE U
CKpeluuBamomuecs npsaMble. IlapaqienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIE NPSIMBbIE B IPOCTPAHCTBE; IAPALICIBHOCTh TPEX NPAMBIX; NapaJUICIBHOCTH
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAaMH; YroJl MEXKIy HIpPSIMBIMU B
npocrtpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napaieNnbHbIX m1ockocTel. [Ipocreiiue npocTpancTBEHHbIE (PUIYpBI HAa MIIOCKOCTU: TETPa’Ip,
KyO, mapajuieNenuIes; IoCTPOeHNE CeYEHU.

IlepneHUKYISIpHOCTE  HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISPHBIE MHpsIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE M IEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYIIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU NEPIEHANKYIAPHON IIIIOCKOCTH.
VYrsl B IPOCTPAHCTBE: YIOJl MEKY IIPSIMOM M IJIOCKOCTBIO; IBYTPAHHBINA YIOJI, JMHEHHBIN yroJl
JIBYrpaHHOro yria. [IeprneHauKynasp ¥ HaKJIOHHBIE: PAcCTOSHUE OT TOYKH JI0 IIIOCKOCTH,
paccTosiHUe OT MPSAMOMN 10 MIIOCKOCTH, MPOEKLUs (PUTYphl Ha TIOCKOCTh. [lepneHIuKyaIsspHOCTb
IJIOCKOCTEHW: NPU3HAK MNEPHEHAUKYJIAPHOCTH JABYX IUIOCKocTe. Teopema o0  Tpéx
NEPIEHAUKYIISPAX.

MHoOrorpaHHuKHu

IlonsiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKY; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroiapHas nmpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, IpsAMOYTOJbHBIN NMapajljIelIenuIen U ero cBorcrea. IImpamuaa: N-yroipHas
nupamMpsia, TpaHM W OCHOBAaHHME NHpaMHbl, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAas M YCEU€HHas MNHpaMuia. OJIEMEHTbl MNpPU3Mbl U nupamuasl. [IpaBuibHbIE
MHOTOIPAHHUKH: TOHSITHE NPAaBUIBHOTO MHOIOIPAHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS



NUpaMu/Ia; paBUIbHAs TPEYrojbHasi TUpaMuia U IpaBUIIbHBIA TeTpasp; KyO. IlpencraBienue o
IIPABWJIbHBIX MHOTOTPaHHUKAX: OKTa3/Ip, AOJAEKadAp U ukoca’ip. CeueHus Npu3Mbl U TUPaMUIBbL.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IIJIOCKOCTH.
DNeMEHTB CUMMETPUH B IIMpaMUJax, apauleenuIeax, IPaBUIbHBIX MHOTOTDAHHHKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, auaroHany, yrisl. ITnomans 0oxoBoi
MIOBEPXHOCTH U MOJIHOM TOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHU, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU TMpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABHIBHON
UpaMU/Ibl, TEOpEMa O IUIoIIaaN yceu€HHOM nupamubl. [lonstue 06 00béMe. O0bEM MUpamMuIbl,
IIPU3MBL.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00bEéMaMHU TOAOOHBIX TEIL.

11 KUIACC

Tesa BpaleHus

[wmHapudeckass MOBEPXHOCTh, 0Opa3yolye IMIMHAPHYECKOW TOBEPXHOCTH, OCh
HWIMHIPpUYECKOl moBepxHocTU. L{unmHap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas 1
0Cb; IIOMIaAb OOKOBOI M TOJTHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTh, 0Opa3yroline KOHUYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW ToBepxHOcTH. KOHyc: OCHOBaHHME M BepIIMHA, 00pa3ymoomas U OCh; IJIONIAIh
OOKOBOM W TIOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIATh IMOBEPXHOCTH cdephl. B3ammnoe
pacmonoxxenue chepsl 1 IIIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; miomans cQepsl.

N3o00paxenue Ten BpalleH s Ha TUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYcA.

KoMOuHanmu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue 00 oOBEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTsus u3 He€. O0bEéM nunuHapa, konyca. O0bEM mapa
U TUIOMIA b CheEpBhl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAJIMU TOBEPXHOCTEH,
00BbEMaMHU TOJIOOHBIX TEJI.

Ceuenust mwiMHIApa (MapauieIbHO U TEPHEHAMKYISAPHO OCH), CEYCHHS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/IAIIee Yepe3 BepIINHY), CeUYeHHUs I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mmockocTr 1 B ipocTpancTBe. CII0KEHUE U BEIUNTAHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. Pa3nokeHune BeKTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopam. IlpaBuio
napanienenunena. Pemenune 3agay, cBsI3aHHBIX ¢ IPUMEHEHHUEM MPaBUII JEUCTBUI C BEKTOPaMHU.
[IpsamoyronbHas cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopaumuaTtsl BekTopa. Ilpocreiimume
3aJayd B KOOpAHMHATaX. YTON MexXIy Bekrtopamu. CKalsIpHOE TPOM3BEIACHHUE BEKTOPOB.
Bbrauciienue yrioB Mexay MPSMBIMH U TUTOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOM TPH
pELICHUH T€OMETPUUECKUX 3a7ay.



Iliianupyemble pe3yabTaThl Y4eOHOro npeamera «I'eomerpus» (0a30Bblil YypOBEHb)

JIMYHOCTHBIE PE3YJbTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS TNPOrpaMMbl ydeOHOro mnpeamera «MareMaThkay»
XapaKkTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPAXKTAHCKON IMMO3HUIIUN 00YJAFOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJICHa POCCHICKOTO OOIIECTBA, MPEICTABIICHUEM O MATEMAaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUHU, TMPOLEIYp TPaKJAaHCKOro o0IIecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COIUAIBHBIMU UHCTUTYTAMHU B COOTBETCTBUH C UX (DYHKIUSIMU H
Ha3HAYCHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTHIO POCCHICKON TPaKAAHCKOH MJICHTUYHOCTH, YBOXCHHUS K MPOIUIOMY U
HACTOSIIEMY POCCUIUCKOM MaTEMATUKH, IEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHUAM POCCHUCKHUX
MAaTEeMaTUKOB U POCCHUMCKOM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3THX JIOCTHKCHUHN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUEM JTyXOBHBIX IEHHOCTEH POCCHIICKOTO HapOo/1a; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, 3STHYECKOI0 OBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM TIOCTHKCHUN HAYKU
U JAESITeNbHOCTHIO YYEHOTO; OCOZHAHHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYUBOIO OYIyIIETO.

cTeTnYecKoe BOCIUTAHME:

ACTETHYECKUM OTHOIIEHUEM K MUPY, BKIIIOYAs 3CTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3a1a4, PEIICHHUH, PACCYKICHHW, BOCIPUAMYHBOCTEIO K MATEMAaTHYCCKUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dusnueckoe BOCNIUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHUS MPUMEHSATh MATEMAaTUICCKIE 3HAHUS B MHTEpECaxX 3JJ0POBOTO U
0e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO (3I0pOBOE MUTAHUE,
cOanmaHCHUpPOBAaHHBIA pPEXUM 3aHATUA M OTIbIXa, pEryaspHas ¢u3NUecKas aKTHBHOCTH);
(U3MYECKOTO COBEPIIEHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOMN AESITETLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/AY, OCO3HAaHUEM IIEHHOCTH TPYAOJI00US; MHTEPECOM K Pa3IMUHbIM cepam
npodeccHoHaNbHON AesITeNbHOCTH, CBS3aHHBIM C MAaTeMaTHUKON U e€ MPHIOKEHUSIMH, YMEHUEM
COBepIIIaTh OCO3HAHHBIN BBIOOp OyAyIIel npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE
IJIAaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTEMaTUYECKOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSKEHUHU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEUICHUH MPAKTUYECKUX 3a7a4
MaTeMaTUYECKON HAIIPaBJICHHOCTH.

IK0JIOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO  DKOJOTHYECKONW KYJIbTYpHl, ITOHUMAaHHWEM BIHMSHUS COIMATIBHO-
SKOHOMHUYECKUX TMPOILECCOB HA COCTOSIHUE MPUPOAHONM M COIMAIBHOM CpEIbl, OCO3ZHAHUEM
rI100aTBFHOTO XapaKTepa IKOJIIOTUYECKUX MTPOOIieM; OpHUeHTaliel Ha MPUMEHEHNE MAaTeMAaTHUECKUX
3HAHUU JUIS PENICHHUS 3a/1a4 B 00JIACTH OKPYKAIOIICH CpeJibl, IJIaHUPOBAHUS TTOCTYIKOB M OIEHKU
MX BO3MOKHBIX MOCIIEICTBUM ISl OKPYKAIOIIEH CPEIbI.

[{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKl U OOIIECTBEHHOW TMPAKTUKH, IMOHUMAHHEM MaTeMaTUYeCKOW HayKu Kak cQepbl
YEJIOBEYECKOW NIESITEbHOCTH, ATANOB €€ Pa3BUTHUS WM 3HAYMMOCTH JUISl Pa3BUTHUS LUBUIN3AIUY;



OBJIaICHHUEM A3BIKOM MAaTCMAaTHUKH U MaTeMaTH4YeCKOM KyanypOfI KakK Cp€aACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTBIO OCYHICCTBJIATH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U

B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS TMPOTrpamMmbl ydeOHOTo mnpeamera «MaTemaTukay
XapaKTepU3yIOTCSd  OBJIAZICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHLIMU  OeliCEUIMU,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHbIMU  Pe2yIsIMUSHbIMU
OelicmeusMu.

1) Vuueepcanvuvie noznasamenvuvle Oelicmsusi, obecnedusarom @Gopmuposanue 0Oa306bix
KOCHUMUBHBIX NPOYECCco8 00 Yalowuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYHCAIoue2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ uHgopmayueti).

Ba3oBble Jjornueckue aeiicTBHA:

J BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
TTOHATHIA, OTHOIICHUH MEXTy IIOHATUAMU; POPMYITHPOBATH OTPEACIICHUS MOHATHIA; yCTAHABIHBATH
CYIISCTBCHHBIN MPU3HAK KJIACCU(UKAIIMHA, OCHOBAHUS JUIsI 000OIIECHUS M CPaBHCHWUS, KPUTEPHUU
MIPOBOJMMOTO aHAIH3a;

o BOCIIPUHUMATh, (POPMYITHPOBATE W TPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE,

o BBISIBJISTH MAaTEMATHUECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MIPOTHBOpEUHs B (pakTax,
TaHHBIX, HAOTIOACHUSIX U YTBEPKIACHUX; MPeJiaraTh KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEM
Y IPOTUBOPEYUHIA;

. JIeNiaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

. MIPOBOAMUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUYECKIX YTBEPKICHUHN (IIpsIMbIe U
OT TIPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIUIO, TPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

. BBIOMpaATh CHoOco0 pemieHus y4yeOHOM 3amaun (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
pelIeHus, BEIOUPaTh HanboJIee MOIXO AN ¢ yIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPUEB).

basoBble ucciieqoBaTe/ibCKHe AeHCTBUSA:

J MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIHCKUH HHCTPYMEHT ITO3HAHUS; ()OPMYITUPOBATH
BONPOCHL, (UKCHPYIOIIHE MPOTUBOpEUYHE, MPOOIeMy, YCTaHABIMBATh HMCKOMOE M JIaHHOE,
(dbopMHUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

o MPOBOANTh CaMOCTOSITENIbHO — CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OOBEKTa, SIBICHHS, NPOIECCa, BBISBICHUIO
3aBUCHMOCTEH MEXIy 00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMH;

J CaMOCTOSITEITLHO (POPMYJIUPOBATH OOOOIICHHS M BBIBOIBI ITO PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJTIOJICHUSI, WCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB H
0000I1IeHMI;

o MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEAITONIONKCHHS O
€ro pa3BUTHH B HOBBIX yYCIIOBHSX.

Pabora ¢ undopmanmeii:

o BBISBJIATH Ae(PUIIMTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JIJIsi OTBETa Ha BOIPOC H JIJIS
pelIeHus 3a/1a4H;



J BbIOMpaTh MHGOpPMAIMIO M3 HWCTOYHHUKOB pPA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CUCTEeMATHU3UpOBaTh W HUHTEPIPETHUPOBATh HHGOPMALMIO Ppa3IUYHBIX BUAOB U GopM
IIPE/ICTaBIICHMUS;

J CTPYKTYypUpOBaTh  MHGOpPMAIUIO, NPEACTaBIsATH €€ B  pPa3IMYHBIX  (opMmax,
WLTIOCTPUPOBATH rPpauuecKu;

J OLICHMBAaTh HAA&KHOCTh HMHGOPMAIMM IO CaMOCTOSITENIBHO — ChOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie Kommynukamuenwle Oelicmeus, 00ecnequsarom coopmMupo8aHHoCns
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O01menmne:

o BOCIIPUHMMATh U (HOPMYJIUPOBATh CYKAECHUS B COOTBETCTBHM C YCIOBUSIMH MU LEIISMHU
00IIeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX,
JaBaTh NOSCHEHHS [0 XOY PEIICHUs 3aa4l, KOMMEHTUPOBATh MOJyYCHHBIH pe3ysIbTar;

. B XO0/i¢ OOCYXKICHHSI 33J]aBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOH TEMBbI, MPOOIEMBI,
pemaemMoi 3aqaud, BBICKA3bIBaTh MJICH, HALIEJICHHBIE HA TOWCK PEIICHHS; COMOCTABIATH CBOU
CYXJIEHHUS C CY)KICHMSIMHU JPYrUX YYaCTHHUKOB JHajora, oOHapyXKuWBaTh paziIMuue U CXOJCTBO
MO3ULMI; B KOPPEKTHOU (hopMme (popMyInpoBaTh pa3HOIIIACUs], CBOM BO3PAKEHMUS,;

J IPEJCTABIATh PE3Y/NbTaThl PELICHUS 3a/laud, SKCIIEPUMEHTA, MCCIEIOBAHUsA, MPOEKTa;
CaMOCTOSITENILHO BBIOMpATh (JOPMAT BBICTYIUICHHS C YYETOM 3aay MPEe3eHTalM 1 0COOEHHOCTEN
ayJAUTOPHUH.

CoTpyaHnuecTBo:

J MOHMMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUAYAIBHOW PabOTHI IpU
pemieHMM y4eOHBIX 3a/ay; NPUHUMATh IeJIb COBMECTHOM JESTENbHOCTH, IJIAHUPOBATH
OpraHu3alMI0 COBMECTHON paboThl, pacupenensTh BUABI PabOT, J0roBapuUBaThCs, O00CYKIATh
Ipolecc U pe3yabTaT paboThl; 00001IIaTh MHEHHS HECKOIBKUX JIIO/IEH;

o y4acTBOBaTh B IPYNNOBBIX (Gopmax paboThl (00CykIeHHs, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U MHBIE); BHIITOJIHATH CBOIO YaCTh Pa0OTHI M KOOPJMHUPOBATH CBOM JEHCTBHUS C JPYTUMH
YJIieHaMH KOMAaHJbI, OIEHMBATh KAauyeCTBO CBOETO BKJIaZa B OOIIMH TPOAYKT TO KPUTEPHSM,
c(OpPMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) VHusepcanvhvie pecynsmugnvle Oelicmeus, 00ecneyusarom QopMupoSaHue CMblCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3anusi:

J COCTABIIAATH TIAH, AITOPUTM PEUICHHUS 3a7a9H, BEIOUPAThH CIIOCO0 pEeIIeHUs ¢ yI4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HMH(pOpMaLIUH.

CaMOKOHTPOJIb:

J BJIaJIETh HaBBIKAMH MTO3HABATEIHHON pe(IIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX EHCTBUN
Y MBICTIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJIETh CIIOCOOAMHU CaMOTIPOBEPKHU, CAMOKOHTPOJIS
mpoliecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCcKOn 3aj1au;

J NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 337ayd, BHOCHUTbH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JAaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

J OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTIDKEHUS WM HEIOCTH)KEHUST PE3yIbTaTOB JEATEILHOCTH, HAXOIUTh OMIHOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUSAMH: TOUKA, IPAMas, JIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUHM U CIIEICTBUS U3 HUX IIPU PELLIEHUU FEOMETPUUECKUX 3a/1a4.

OnepupoBarh NOHATUAMU: NAPAILIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccuunupoBaTs B3aUMHOE PaCHOI0XKEHHUE IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUAMU: JBYIPAaHHBINA yroj, 'PaHy JBYIPAaHHOIO yria, pedpo IBYTrpaHHOrO
yriia; JMHENHBIN Yrojl ABYTPaHHOIO yIJia; TpaayCHasi Mepa JBYTPAHHOIO yIJIa.

OnepupoBaTh TOHSATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBII MHOTOIPaHHHK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OI'PaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOIPaHHMKOB (IIMpaMUAA; MpPU3Ma, HPSIMOYIOJIbHBIN
napaiesienumne, Kyo).

KnaccuduupoBaTs MHOTOrpaHHHUKH, BBIOMpAsi OCHOBAHUS I KIacCU(PUKAIMH (BBITYKIIBIC U
HEBBINYKJIbIE MHOI'OI'PAaHHHUKH; IMPABUJIbHBIE MHOTOTPAHHUKH; MPSMble M HAKJIOHHBIE MPHU3MBI,
napasJiesIenue ibl).

OnepupoBarh NOHATUAMU: CEKYIasl NIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEJIOB.

Ctpouth ceueHHs: MHOIOIPAaHHMKOB METOJIOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3a7aun Ha HaxoOXJAEHHME N€OMETPUYECKHX BEJIMYMH 10 00paslaM WIM ajlropuTMam,
MIPUMEHSISI U3BECTHBIE aHATMTUYECKUE METO/IbI IPU PEILIEHNUHU CTaHAAPTHBIX MaTEMaTUUECKUX 3a/1a4
Ha BBIYUCIIEHUE PACCTOSTHUM MEKAY ABYMs TOUKAMHU, OT TOUKH J10 IPSAMOM, OT TOYKH J0 IJIOCKOCTH,
MEX]y CKPELIUBAIOILUMHUCS MPSMBIMH.

Pemarp 3a7aun Ha HaxoXJAEHHME N€OMETPUYECKHX BEJIMYMH 10 00paslaM WIM allropuTMam,
MIPUMEHSISI U3BECTHBIE aHATMTUYECKUE METO/IbI IPU PEIIEHUHU CTaHAAPTHBIX MaTEMaTHUECKUX 3a/1a4
Ha BBIYHMCICHHUE YIJIOB MEXIY CKPEIIMBAIOIIMMUCA MPSIMBIMHU, MEXIY MPSIMOH M IIOCKOCTHIO,
MEX]y IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U IUIOHIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma, NMHUpaMHUAA) C
MpUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOLIEHHUS MEX]Yy IUIOIIAIIMU MOBEpXHOCTEN, 00bEMaMuU
M0JI0OHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHATUSAMH: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTb CUMMETPUH;
LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMAILMIO O TPOCTPAHCTBEHHBIX
reoMeTpHuecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[IpumensTs  reoMmerpuyeckue  (akTbl AN pPELIEHUs  CTEepeOMETPUYECKMX  3ajad,
MIpeIoJIararoIuX HECKOJIBKO I1aroB PeIIeHHUs, €CIIH YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOU opMe.

[IpumensTH MpocTeiine MporpaMMHbIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIIHOHHBIE CHCTEMBI
IIPY PELIEHUN CTEPEOMETPUYECKUX 3a]1a4.

[TpuBOAUTH IPUMEPHI MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HHU, Paclio3HABATh
MPOSIBJIEHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[IpumeHsTh MOJydYeHHbIE 3HAHWS Ha MpaKTHKE: aHAIM3UPOBAaTh pEaJbHbIE CUTyallud U
OPUMEHSATh  HM3Y4YCHHBIE TOHATHUS B  IPOLECCe IOMCKAa  pelIeHHs  MaTeMaTH4YecKH
c(OpMyYIHPOBaHHOW MPOOJIEMBI, MOJEIMPOBATH peallbHbIE CUTYallMM Ha S3bIKE TI'COMETPHH,
UCCIIEIOBaTh MOCTPOEHHBbIE MOJIEIM C HCIOJIb30BAHMEM TI'€OMETPHUUECKUX MOHATUH U TEOpeM,



arrmapara anre6pr,1; peliaTh MPAKTUYCCKUC 3a]a4i, CBA3AHHBIC C HAXO0XACHHUEM I'COMCTPUICCKUX
BCJIMYMH.

11 KJIACC

OnepupoBarTh TOHATHSAMH: IMJIUHIPHYECKAs MOBEPXHOCTh, OOpa3ylOIIUe WINHAPUICCKOM
MOBEPXHOCTH; IWIIMHJP; KOHUYECKas MOBEPXHOCTh, 00pa3yrolne KOHUYECKOH MOBEPXHOCTH,
KOHYC; chepruecKasi TOBEpXHOCTb.

PacnioznaBath Temna BpameHust (IMIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTYYCHHUS TEJ BPAIICHUSI.

KnaccuduiupoBars B3aMMHOE paciofiosKeHUE CPEPhI U MITOCKOCTH.

OnepupoBarh TOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTAa CETMEHTA;
IIapOBO#i CJI0H, OCHOBAHHUE IIAPOBOT'O CJIOSI, BBICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbrauciiate 00bEMBI M TUIOMIAAM TTOBEPXHOCTEH TeNl BpAICHHS, T'€OMETPHUYECKUX TEl C
pUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATUAMHU: MHOTOTPAHHUK, BITUCAHHBIA B cepy U OMHMCAHHBIA OKOJIO CQEpsI;
cdepa, BIMCaHHAS B MHOTOI'PAaHHHK WJIH TEJIO BPAICHUS.

BBIUUCIIATE COOTHOIIEHHS MEXKTY TUTOIIAJSIMK TOBEPXHOCTEH U 00bEMaMU TOJJOOHBIX TEII.

N300pakaTh wu3y4aembie (GHUTypel OT PYKHM MU C HPUMEHCHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BhIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUS TEJl BPAIICHUSI.

W3Biiekath, WHTEPIPETHPOBATh H IMPEOOPA30BBHIBATE HHPOPMAIUIO O IMPOCTPAHCTBEHHBIX
TreOMETPHUYCECKUX PUTYpaX, MPEACTABICHHYIO HAa YePTEkKaX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEHCTBUS CIIOXKEHHUST BEKTOPOB, BHIYUTAHKS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YUCJI0, OOBIACHATH, KAKMMHU CBOMCTBAMH OHH 00J1aJaio0T.

[TpuMeHsITh MpaBUIIO TapaJuICICITHIIC/IA.

OnepupoBaTh MOHITUSIMH: JCKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIY BEKTOpaMH, CKAISIPHOE MPOU3BEIACHUE
BEKTOPOB, KOJUTMHEAPHBIC H KOMITJIAHAPHBIC BEKTOPBHI.

HaxomuTh cymMMy BEKTOpOB WM IPOU3BEJCHHWE BEKTOpa HA YHCIO, YroJl MEXKIy BEKTOPAMH,
CKaJIIPHOE MPOU3BENICHHUE, PACKIIAIBIBATH BEKTOP 110 JIBYM HEKOJTHHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensiTh  TeoMeTpuyeckue  (BakTBl  JUIS  PEIICHUS  CTEPCOMETPHUYSCKHUX  3ajad,
MIPEITOJIATAIOIINX HECKOJIBKO IIArOB PEIICHHUS, €CITH YCIOBHS IIPUMEHEHUS 3a]JaHbI B IBHOU (hopMe.

Pemrate mpocTteiinine TeoOMETpHUYECKUE 3aJa4d Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTO/1a.

Pemarp 3agaun  Ha JOKa3aTeIIbCTBO MAaTEMAaTHYCCKUX OTHONICHWH W  HAXOXKICHHE
TCOMETPHUYECKUX BEIMYMH IO O0Opa3laM WIA aIrOpHTMaM, MPUMEHsS U3BECTHBIC METOMBI IPH
pCIlICHUH CTAHIAPTHBIX MATEMAaTHYCCKHX 3a/1a4.

[TpuMeHsTh pOCTEHIIINE TPOTPAMMHBIE CPEIICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[TpuBOIUTE MPUMEPHI MATEMATHICCKUX 3aKOHOMEPHOCTEH B TIPUPOJIC M KHU3HU, PACIIO3HABATH
MPOsIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsATh TONydEHHBIE 3HAHHWS HA TPAKTHKE: AHAJIM3UPOBATh PEAJbHBIC CUTYallUd H
OPUMEHATh  W3Y4YEHHBIE IOHATHS B  MPOIECCEe  IMOMCKA  PEIICHHS  MaTeMaTHYECKH



chOopMyIUPOBAHHON MpPOOIEMbl, MOAETUPOBATH pealbHbIE CHUTyallMHM Ha SI3bIKE TE€OMETPHH,
HCCIIE0BaTh MOCTPOEHHBIE MOJIEIU C HUCIOJIb30BAHUEM TE€OMETPHUUECKUX TMOHSTHH M TEopeM,
anmapara anreOpbl; pemaTh MPaKTUYECKUE 3aauu, CBI3aHHBIC C HAXOXKJIECHUEM I€OMETPHUIECKHIX
BEJIMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD NMPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 1




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )

MPOrpaMMbl Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Tena BpameHus 12

OOBEMEBI TEN 5

BekTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




n/n

HOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

10 KITACC

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TOHATHUS CTEPEOMETPUU:
TOYKa, MPsIMasi, IIIOCKOCTb,

npoctpancTBo. [IpaBuna nsobpakenus Ha

PHUCYHKaX: H300pakeHUs IIJIOCKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
cepeauHbl oTpe3ka. [loBropenue
"Bekrops!", "Merton koopauHar"

[TonsaTust: mepecekarouecs MmI0CKOCTH,
MepeCceKarIIMecs MpsMasi U TUIOCKOCTb.
[ToBTOopenue "CoOTHOIICHUST MEXKTY
CTOpPOHAMHU U yIiaMu TpeyrojbHUKA"

[TonATHS: nepecekaromumecs MI0CKOCTH,
IEpPECEKAIOIIMECS MPAMAasi U TNIOCKOCTb.
IToBTOopenue "JlInHA OKPYKHOCTH U
mioniaas kpyra'

Bxonanas KOHTPOJIbHAsA paGOTa

3HaKOMCTBO C MHOT OrpaHHUKAMU.,
I/1306pa)KCHI/IC MHOT'OT'PpAaHHUKOB Ha

PUCYHKaxX, Ha MPOCKIINOHHBIX YCPTCIKAX.

HavansHbie cBeneHus 0 Kyoe u
nUpamMujIe, UX pa3BEPTKH U MOJICITH.
CedeHust MHOTOTPaHHHKOB




HavanbsHbie cBenieHus 0 Kyoe u
nUpaMuie, UX pa3BEPTKH U MOJICIIH.
CedeHust MHOTOTPaHHHKOB

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUHN CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUHU U CIECACTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

MMOCTPOCHHUH CTCPCOMCTPHUN: AaKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
IIOCTPOECHHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX.
CamocrosrenbHas padorta Nel

11

B3anMHOE pacnioniokeHUe NpsIMbIX B
IIPOCTPAHCTBE: IIEpECEKaroIInecs,
NapauleJIbHbIE U CKPEILHBAIOIINECS
psIMbIE

12

[TapanmienbHOCTh MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE: NapaJulebHbIE MPsIMbIE
B IIPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapayieabHOCTB NPSIMBIX U TUIOCKOCTEN
B nipocTtpancTse: [lapamiensHocTb
NpAMON U TIIOCKOCTU. CaMOCTOSITEIbHAS
pabota No2




14

Vsl ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15 Yoy MexIy NpsMBIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTD IIJIOCKOCTEM:
napajulesbHbIE IJI0CKOCTU

18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH
IIpocreiire npoCTpaHCTBEHHbBIE

19 (GUTYpHI Ha IIOCKOCTHU: TETPadIp, KyO,
napajuiesenunes

20 [TocTpoenue ceueHuit

21 [Toctpoenue ceuennii. [lpaktuueckas
pabota Nel
KonTpoabnas pabora no teme "IIpsimbie

22 Y TJIOCKOCTH B TIPOCTPAHCTRE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN"
IlepneH AUKYIAPHOCTD MPSAMON U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMbIC
B IIPOCTPAHCTBE

24 [Tpsimble napanienbHble U
NEPIEHUKYIISIPHBIE K IIIIOCKOCTH

o5 IIpsiMble mapasnienbHbIe U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU
U TUIOCKOCTH
[Ipu3Hak nepneHMKyISIpPHOCTH NPSMON

27 u Tuiockoct. CaMocTosiTenbHas paboTta

Ne3




28

TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHON
IUIOCKOCTH

29

30

31

TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHOU
IUIOCKOCTH

Teopema o mpsiMON NEPIEHANKYISIPHON
wiockocTH. CamocTosiTenpHas paboTta
Ne4

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU JI0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TUIOCKOCTH

32

[IepnieHauKyIsp U HAKIIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

33

34

35

[IepnieHauKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NPSAMOM 10 MIIOCKOCTH

[leprieHIUKYNSAp ¥ HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 TUIOCKOCTH,
paccTostHue OT TPSMOM JI0 TUIOCKOCTH.
CamocrositenbHas padora Ne5

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U INIOCKOCTBIO

36

JIByrpaHHBIN yroJI, TMHENHBIN yroi
JBYTPAHHOI'O yIJla

37

JIByrpaHHBIN yroJI, TMHEHHBIN yroi
JIBYTPaHHOI'O yTIJla




38

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IPU3HAK NEPIEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEMN

39

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
HNpU3HAK NEPHEHIAUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40

41

[lepneHAKYISIPHOCTD MIIOCKOCTEM:
MPHU3HAK HEPHEHIANKYIIPHOCTH ABYX
IJIOCKOCTEN

Teopema o0 TpEX nepHeHAUKYIIpax

42

43

44

Teopema 0 TpEX nepHEeHAUKYIIPax

Teopema o0 TpEX NEPHEHAUKYIIAPAX.
CamoctosrenbHas padota Neb

KonTponsHnas pabora no remam
"IlepieHIUKYJISPHOCTD MPSIMBIX U
10cKocTe" 1 "YTiel MeXAy NpSAMbIMU
Y TUIOCKOCTSIMH"

45

IlonsTe MHOTI'OrpaHHUKa, OCHOBHBEIC
3JICMCHTBI MHOI'OI'PAaHHWKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOT'OTpaHHHUKa

46

IIpu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IpsiMas U
HaKJIOHHAs MIPU3MbI; OOKOBask U MOJIHAS
MIOBEPXHOCTb MTPU3MBbI

47

[Tapannenenunen, NpsAMOYTOIbHBIN
napa’sulesienuIie]l U ero CBOMCTBa




48

IInpamua: N-yrojapHast NMpPaMuaa, IPaHU
Y OCHOBaHUE NMUpaMUJbl; OOKOBas U
IIOJIHAS [IOBEPXHOCTH IIMPAMHUIBI;
[IpaBUJIbHASA U yCEUEHHAs IMPAMKUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOIPAHHUKA;
MpaBUJIbHAS MIPU3Ma U MPaBUIIbHAS
NUpPaMKJIa; TPaBUIIbHAS TPEYroJibHAs
NUpaMKJIa ¥ PaBUIIbHBIN TeTpadap; Ky0

50

[IpencrasieHue o NpaBUIBHBIX
MHOIOIpaHHHMKAX: OKTadp, JOACKadIp U
UKOCa3p.

51

CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, MPSAMOM,
IJIOCKOCTH. DJIEMEHThI CHMMETPUH B
nupaMuaax, napajiesaenunenax,
MPaBUIIbHBIX MHOTOTPaHHUKAX

52

53

54

Briuucnenue piieMeHTOB
MHOTOT'PAaHHUKOB: p&Opa, JuaroHam,

yTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU MIPSIMOM MPU3MBI,
IUI0NIA/Ib OCHOBAaHUM, TeopeMa 0 OOKOBOM
ITOBEPXHOCTHU MPSMOM MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU IIPABWJILHOW MUpPaMU/IbI,
Teopema o TUIoMAau OOKOBOM
MIOBEPXHOCTU yCEYEHHON TUPAMHUIBL.
CamocrositenpHas padora Ne7




KonTtponpHast pabora o teme

> "MHororpaHHuku" L
56 ITousitue 06 00BEME 1
57 O0BEM TUpamMu bl 1
58 O06bEM nupamub1 1
59 O0BEM TUpamMu bl 1
60 O6bémM nupamuibl. CaMocTOATEIbHAS 1
pabota Ne§
61 O0BEM TIPU3MBI 1
62 O0BEM TPU3MBI
63 O6bém mpu3mel. CamMmocToATEIbHAS 1
pabota Ne9
64 KonTponbhas pabota no teme "OOBbEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHnue, 06001mEeHNE
65 cucremaTtusanus 3Hanuil. [loctpoenue 1
CEYEHUN B MHOTOTPaHHHKE
[ToBTOpEeHnue, 06001mEeHNE
cucTeMaru3aIys 3HaHui. Berancienne
66 PACCTOSIHUN: MEXTy IBYMS TOUKAMH, OT 1
TOYKH JIO MPSMOM, OT TOYKH JI0
MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMUCS
PSIMBIMU
67 Hrorosast koHTpOIBHAS paboTa 1
[ToBTOpeHnue, 06001IEeHNE
68 cucTeMaru3alys 3HaHu. Berancienue 1

YTJIOB: MEXKY CKPEIIUBAIOIIUMUCS
PSIMBIMHU, MEXKTY MIPSIMOM U




IIJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB, YIJIOB
MEXAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




n/n

Tema ypoka

Cdepa u map: UeHTp, paanyc, TUaMETp;
IUIOIA/Ib TOBEPXHOCTHU CEPHI.
[ToBTOopenue "[lapamienbHOCTh TPSMBIX U
miockocTeit"

B3aumHoe pacrionoxxenue chepsl 1
IUIOCKOCTH; KacaTesbHas INIOCKOCTh K
cdepe; miomans chepsl. [loBropenue
"TleprieHIUKYISIPHOCTD MPSIMBIX U
IockocTei”

N300paxkenue coepsl, mapa Ha
iockocTd. Ceuenus mapa. [loBropenue
"MHororpaHHuku"

Hunuaapuyeckasi MOBEPXHOCTbD,
o0pasyromye HUINHAPHYECKON
MOBEPXHOCTH, OCh LIMJIMHAPUYECKOU
nosepxHocTu. [ToBTopenue "O6bembl
MHOTOTPaHHHUKOB"

[Humuuap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yromas u
OCh;III0IIa1b OOKOBOH U IOIHOM
ITOBEPXHOCTH.

11 KITACC

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N300pakeHne MUIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. CedyeHus: HUIMHIpA




(TJIOCKOCTHI0, MapauIeIbHON WU
NEPIEeHIUKYISIPHON OCH LIUIIUHPA).
CamocrositenbHas padbora Nel

Konunueckast moBepxHOCTh, 00pa3yromiye
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU

10

11

Konyc: ocHOBaHuE U BEpIINHA,
o0pasyromias 1 oCh; IIIOMAAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

VYceuéHnblil KoHyC: 00pasyrouye u
BBICOTA; OCHOBaHUA U OOKOBas
IIOBEPXHOCTH

N300pakeHre KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MI0CKOCTHIO, MapaIebHON
OCHOBAHUIO, U INIOCKOCTBIO, TPOXOIALIEH
yepe3 BepunHy). CamocTosTenbHas
pabota Ne2

KOM6I/IHaI_II/I$I TCJI BpallICHUS U
MHOT'OT'PAaHHUKOB

12

MHoOrorpaHHuK, OUCaHHBIN OKOJIO
cthepsr; chepa, BIUcaHHAS B
MHOTOTPaHHMK WJIN B TEJIO BPALICHUS

13

14

[Moustue 00 00bEMe. OCHOBHEIE
CBOMCTBA O0OBEMOB TEN

O0béM IUIMHIpa, KOHYCA

15

O0BEM mrapa u wIomaas chepsl.
CamocrositensHas padora Ne3




[TomoOHbBIE TeNa B IPOCTPAHCTRE.

16 COOTHOIIICHHS] MEXKTY TUIOIIAISIMHU
MMOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIT

17 KonTtponsHas pabora no temam "Terna
BpamieHus" u "Oobembl Ten"

18 BekTop Ha I10CKOCTH M B IPOCTPAHCTBE

19 CrnoxeHne 1 BBIYUTaHHE BEKTOPOB

20 YMHOXk€EHHE BEKTOpa Ha YHCIIO
Pa3znosxeHne BekTopa 1o TpéM

21 HEKOMIIJIaHapHBIM BekTopaM. [IpaBuiio
napaenenunesa
Pemenne 3amad, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPABUJI AEUCTBUMN C
BEKTOpaMH
[IpsimoyrosipHas cucTeMa KOOpIUHAT B

23 npoctpaHcTBe. KoopanHATH! BEKTOpA.
[Ipocreitmme 3aga4u B KOOpAUHATAX.
CamocrosrenbHas pabora Ne4

24 VYron mexay Bekropamu. CkansipHoe
NIPOM3BEICHUE BEKTOPOB

25 Brruucnenue yrioB Mex 1y MpsIMbIMH U
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METO TPU
pEIIeHIH TEOMETPHYECKUX 3a1a4

97 KonTtponbsHas padora no teme "BekTopbl
Y KOOPAMHATHI B IPOCTpaHCcTBE"

08 [ToBTOpeHnue, 0600IIEeHNE U

cucreéMaTu3anusa 3HaHui. OCHOBHEIC




¢burypsl, ¢paxThl, TEOpEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHnue, 0600IICHNE 1
29 cucreMaTru3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca

IJIAaHUMETPHUN

IToBTOpEHME, 0000IICHUE 1
30 cUCTEMAaTH3aIMs 3HaHU. 3agaun
IUTAHUMETPHH U METOJIbI UX PCIICHHS

[ToBTOpEHME, 0000IICHUE U
31 cUcTeMAaTHu3alysa 3HaHuH. 3agaun
IUTAHUMETPUH M METOJIbI UX PEIICHHS

IToBTOpEHME, 0000IIICHUE 1
39 cucremaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca

CTepeoOMeTpuun

33 Wrorosas koHTposibHas paboTa

34 [ToBTOpenue, o6o0IIeHNE U

cUCTeMaTHU3alus 3HaAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpus / Mepansak A.I'., Homuposckuii /I.A., [Tonskos B.M.;
non penakuueit [Tononsckoro B.E, OOmiecTBO ¢ orpannueHHON
oTBeTcTBEHHOCTHIO U3narensckuil nenTp «BEHTAHA-I'PA®y»; AkunonepHoe
obmectBo «M3marenscTBo «lIpocBerienne»

* Maremaruka. ['eometpus, 11 kimace/ Mepsnsk A.I'., Homuposckuii [1.A.,
[Tononckuii B.b., SAxup M.C.; nox penakmueii [Togonsckoro B.E., O6mecTBo ¢
OTrpaHUYEHHON O0TBETCTBEHHOCThIO M3aaTenbckuil neHTp « BEHTAHA-I'PA®Dy;

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. 'eomerpus 10 knacc. ba3oBelit ypoBeHb. MeToauuecKoe mocodue K yaeOHUKY
A.Il'. Mepanska, [I.A. Homuposckoro, B.b. TTonska/ byniko E.B., Mep3msik A.T'.,
[Tononckuii B.b., SAxup M.C. U3narensctBo "[IpocBemienue"

2. 'eometpus 11 knacc. ba3zobliii ypoBeHb. MeToauueckoe nocooue Kk yaeOHuKy
A.T". Mepansika, JI.A. Homuposckoro, B.b. [Tonsika/ byuiko E.B., Mep3nsik A.T'.,

[Tonounckuii B.b., SAxup M.C. N3natensctBO "l[IpocBenienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
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