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10 KJIACC

IIpsiMble H INIOCKOCTH B IPOCTPAaHCTBE

OcHoBHBbIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, MIOCKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMAaTH4YEeCKOM MOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMHOE pacnosiokeHHe NPAMBIX B IIPOCTPAHCTBE: NMEPECEKAIOIMECS, TapaJlJICIIbHBIE U
CKpeumBamonmecss Inpsmble. llapamienbHOCT NPSAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJIbHbIe IpsMBbIE B IPOCTPAHCTBE; MApaUIEIbHOCTh TPEX MNPAMBIX; NapajuIeIbHOCTh
OpsAMOM M IUIOCKOCTH. YTJIbl C COHANpPaBJIEHHBIMU CTOPOHAMM; YrOJd MEXIYy NPSMBIMH B
npocrpancTBe.  IlapannenbHOCT  IUIOCKOCTEH:  mMapajulelbHbIE — IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IIockocTel. [Ipocreiinme npocTpaHCTBEHHBIE GUIYPBI HA MIIOCKOCTHU: TETPAdIP,
KyO, MapaijiesienuIes; IOCTPOEHUE CEYEHU .

IleprieHIUKYISPHOCTh  MPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE MpsAMBIE B
IIPOCTPAHCTBE, MpsSMbIE NapaJUICIbHbIE W IEPIEHAMKYISIPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHANKYIAPHOCTH MNPSIMOM M IIJIOCKOCTH, TEOpeEMa O TMPSIMOM MEPHEHAUKYISIPHON
IIJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEKIY HNPSAMOM M INIOCKOCTBIO; JBYIPaHHBIM YIrod,
JUHEWHBINA yroja ABYIpaHHOrO yriua. lIeprmeHauKyiIssp ¥ HaKIOHHBIE: PACCTOSHHME OT TOYKHU M0
IUIOCKOCTH, pPAacCTOSHUE OT MpPsIMOM [0 IJIOCKOCTH, HPOEKUHs (UIypsl Ha IJIOCKOCTb.
[lepnieH IMKyIApHOCTD IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISPHOCTH ABYX IIOCKocTer. Teopema
0 TPEX NEPIEHAUKYIAPaAX.

MHoOrorpaHHUKHU

IloHsiTHEe MHOTOrpaHHHMKAa, OCHOBHBIE DJEMEHTHl MHOIOITPAaHHMKA, BBINYKIbIE U
HEBBIITYKIIbIE MHOTOTPAHHUKY; Pa3sBEPTKa MHOTOTpaHHUKA. Ipu3mMa: N-yrosnbHas npusma; rpaHu
Y OCHOBAHMS MPU3MBI; IIpsAMasi 1 HAKJIOHHAs MPU3Mbl; OOKOBasl U MOJIHASI TOBEPXHOCTH TPU3MBI.
[Tapannenenunen, NpsAMOYroJIbHBIN MapajlefienuIen U ero cpoicrsa. [lupamuaa: N-yrompHas
nupamMuja, I'paHd U OCHOBAaHUE MNUpPaMUJbI; OOKOBas M IOJIHAS MOBEPXHOCTb MUPaMMJBbI;
IpaBUJIbHAs M YyCeu€éHHas NHpaMuga. OJIEMEHTbl NpU3Mbl M nupamupabl. llpaBuiibHbIE
MHOTOTPaHHMKH: MOHSATHE MPAaBHJIBHOTO MHOTOTPAHHUKA; NPAaBWJIbHAS MPU3Ma U IpaBUIIbHAS
nyupamMuja; IpaBUjIbHAas TPEYroJibHAs MUpaMKia U MPaBUIIbHBIN TeTpadp; KyO. [IpencraBienue
O IPaBUIBHBIX MHOTOIPAaHHHUKAX: OKTadIp, AOACKa’Ap M uKocadap. CedeHHs NpU3MBI U
HUpaMUIbIL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKHU, INPSAMOW, IUIOCKOCTH.
DJIeMEHTBI CHMMETPHUH B MHPaMUJax, apajulelenuIleaX, IPaBUJIbBHBIX MHOTOIPDAaHHUKAX.

Brrunicrienue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTU W TOJHOW MOBEPXHOCTH MPAMOW MPHU3MBI, TJIOIMAJb OCHOBAaHWM, Teopema O
OOKOBOW TIOBEPXHOCTH TpsMON mpu3Mbl. [Dl1omane OOKOBOW IMOBEPXHOCTH U TOBEPXHOCTH
NpPaBWIBHOM NUpaMu[bl, TeOpeMa O IUIONREAM yced€HHOM mupamuibl. [lonarue o0 oObEMe.
O0bEM nupamMUIbl, TPU3MBL.

[Togo6ubie Tena B mpocTpaHcTBe. COOTHOIIGHUS MEXAY IUIOIIAISIMU ITOBEPXHOCTEH,
00BpEMaMH TOTOOHBIX TEI.



11 KJIACC

Tesa Bpame Hus

[unmuuapuyeckass MOBEPXHOCTb, O0Opasylonme MHJIMHIPUYECKOH TOBEPXHOCTH, OCh
HUIMHAPHUYECKON MoBepXHOCTH. Llunuuap: ocHoBaHUs U OOKOBasi MOBEPXHOCTh, 00pa3yro mast 1
OCh; TIJTOIA/Tb OOKOBOM M MOJHOM MTOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3ylonie KOHMYECKOH MOBEPXHOCTH, OCh M BEpILIMHA
KOHMYECKOM moBepxHOoCcTH. KoOHyC: OocHOBaHMe M BeplMHa, oOpasylou@s M OCh; IUIOMAIb
OOKOBOI M IONHOW MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylolMe U BBICOTA; OCHOBAHUS U
0OOKOBasi MOBEPXHOCTb.

Cdepa u mmap: mEHTp, paaudyc, OUaMeTp; IJIOMRIL MOBEPXHOCTH cdepbl. B3aumuoe
pacrioyioskeHue cepsl U MII0OCKOCTH; KacaTeabHas IMIIOCKOCTh K cepe; Mmiomaas chepsl.

N300pakeHue Ten BpallleHUs Ha MI0cKocTH. Pa3BépTka nminHapa U KoHyca.

KoMOuHanuu Ten BpallleHHWss ¥ MHOTOTPaHHMKOB. MHOTOrpaHHUK, ONHUCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOTPAHHUK, UJIH TENIO BPALCHHUS.

[lonsitue 06 o00béMe. OcHOBHBIE cBoWcTBa 00BEMOB Tei. Teopema 00 00bEME
HOPSIMOYTOJIBHOTO Mapajienenunena U cieactBus u3 He€. O0bEM mmimHIpa, KoHyca. OO0BEM
mapa ¥ Ijomaas cqepsl.

[Togo6ubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKIY IUIOMRISIMHU IOBEPXHOCTEH,
00BEMaMH HOOOHBIX TEI.

Ceuennss umwIMHApa (MapauieIbHO W NEPHEHIUKYISPHO OCH), CEYCHHUs KOHYca
(mapasuienbHOEe OCHOBAHUIO U MTPOXOJIAILEE Yepe3 BEPIIMHY), CeUeHUs 1apa.

BekTopbl U KOOPIMHATHI B IPOCTPAHCTBE

Bekrop Ha nockocTy U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BeKTOpa Ha 4ucio. Pa3noxkeHue BekTopa Mo TpEM HEKOMILIaHApHBIM Bekropam. [IpaBuiio
napajuienenumnena. Pemenune 3agay, CBSI3aHHBIX C IPUMEHEHHUEM MPAaBUII JCHCTBUN ¢ BEKTOpaMH.
[IpsmoyronpHas cucteMa KoopauHaT B mpocTpaHcTBe. KoopamHaTel BekTopa. [Ipocreiinme
3aJaud B KOOpJAMHATax. Yroia Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruncnenue yrioB Mexay NpsIMbIMU M TJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ MpHU
pEIIeHN N TeOMETPUYECKUX 3aj1au.



INTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JlugHOCTHBIE pe3ylnbTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro mnpeamera «MaremaTHKay
XapaKTepU3yIOTCS:

I'pazknanckoe BocuTaHue:

c(OPMHUPOBAHHOCTBHIO ~TPAKIAHCKONM MO3UMLMHM  OOYydYalolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBAX
(GYyHKIIMOHUPOBAHUSI PA3NUYHBIX CTPYKTYp, SBICHUI, MPOIEAYp TIPaKIAaHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI M TIP.), YMEHHUEM B3aMMOJICUCTBOBATh C COLHAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUH C UX (DYHKUIMSIMHU U Ha3HAUCHUEM.

IMaTpuoTnyeckoe BocUTAHUE:

c(OpMHUPOBAHHOCTBIO POCCUNCKOM IpakJaHCKONW MJIEHTUYHOCTH, YBAXKEHHS K IPOLUIOMY
U HACTOSIIEMY POCCHICKOM MaTeMaTHKd, II€HHOCTHBIM OTHOUIEHUEM K JOCTH)XEHUSIM
POCCHUICKAX MAaTEeMaTUKOB M POCCHUMCKOM MAaTEMATHYECKOW IWIKOJIbI, K MCIIOJb30BAHUIO 3THX
JOCTHIKEHUH B IPYTHX HAyKaX, TEXHOJIOTHUSX, cepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHUSA ¢

OCO3HAaHMEM JyXOBHBIX IIEHHOCTEH pOCCHIiCKOro Haponaa; CQOpMUPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUSI, 3TUUECKOIO MOBEICHMS, CBA3aHHOIO C IMPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HAyKd M JESTEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JMYHOIO BKJIAa/Ja B IOCTPOEHUE
YCTOWYMBOTO OYIYILETO.

JcreTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOUIEHMEM K  MHpPY, BKIIOYass  3CTETHKY  MaTeMaTUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHWH, pPacCyKIECHWI; BOCIPHUMYUBOCTHIO K
MaTeMAaTUUYECKUM acleKTaM pas3InyHbIX BUJOB UCKYCCTBA.

DusnyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHSI MPUMEHSTh MaTeMaTHYECKHE 3HaHUS B HWHTEpecax
300poBOro M 0e3ormacHoro obpasza >XKM3HH, OTBETCTBEHHOI'O OTHOIUCHUSI K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHWE, cOATAHCHPOBAHHBIN PEKHUM 3aHATUN W OTABIXA, pPeryisipHas (uzndeckas
aKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHMS, MPH 3aHATHUSAX CIIOPTUBHO -0310POBUTEIBHOM
JIeSATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYIOIIOOHS; MHTEPECOM K PazIMYHBIM
chepaMm mpodeccuoHaIbHONW NESTeNbHOCTH, CBSI3AaHHBIM C MaTeMaTHKOW M €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOp Oyymeil npodeccuu U peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE TUIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMYy OOpa30BaHUIO U
caMo00pa30BaHMIO HA MPOTSHKEHUU BCEM JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
pEIICHNH MPAKTUYECKUX 3a7a4 MaTeMaTHYeCKOW HalpaBJIE€HHOCTH.

JKoJIOTHYeCcKoe BOCITUTAHME

c(OpPMUPOBAHHOCTHIO IKOJIOTHYECKON KyAbTYphl, NMOHUMAaHUEM BIHSHUS COLHAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HAa COCTOSHHUE IMPUPOJAHOM M COLMAIBHOM Cpeibl, OCO3HAHUEM
I700aTbPHOTO  XapakTepa  OKOJOTHYECKUX  MpoOieM; OpuEHTalued Ha  [pUMEHEHHE
MaTeMaTUUYECKUX 3HAHUU JUIsl pPellieHUs 3a/1a4 B OOJIACTH OKpYKAIOIEeH cpeibl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXHBIX IMOCJICICTBUM JJISI OKPYKAIOILEH Cpe/Ibl.

LleHHOCTH HAYYHOI0 O3HAHMA:



c(OpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOINECTBEHHOW MPAKTHKHU, TOHUMAaHUEM MaTEMaTU4YeCKOW HAayKHu Kak cepsl
YEJIOBEYECKON NIEATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYUMOCTHU JUIsl Pa3BUTHUS [IUBUJIU3ALIUY;
OBJIQZICHUEM S3BIKOM MaTeMaTMKd M MAaTE€MaTU4YeCKOM KyJIbTypOH KakK CPEICTBOM ITO3HAHUSA
MHUpa; TOTOBHOCTBKO OCYILECTBJIATH IIPOCKTHYHO M  HMCCIECNOBATEIBCKYIO  JIEATEIBHOCTD
WHJIMBUIYaJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeameTHbie pe3ylbTaThl OCBOSHUS ITPOrpaMMbl YUeOHOTO npeamera «MatemaTuka»
XapakTepU3yloTCSd  OBJIAJCHHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHbLIMU  OeliCmMEUsMU,
VHUBEPCANIbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMY, — VHUBEPCAbHbIMU — De2yismUGHbLMU
oelicmeusmu.

1) Vuueepcanvhvle nosnasamenvhvie oeticmeus, obecnewusaiom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYECCO8 00YUanowuxcs (0C80eHUue Memooo8 NO3HAHUSL OKpYIcarowe2o mMupd,
NpUMEHeHUe JI02UYECKUX, UCCIe008ameNbCKUX onepayull, yMmeHut pabomamas ¢ ungopmayueti).

ba3oBble Jornueckue aeiicTBHUA:

® BBISBISITh U XapaKTEpPHU30BaTh CYIICCTBCHHBIC MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHWN MEXIy MOHATHSAMH; (OpMYITHpOBATh OMPEICIICHUS] TOHSATHI;
yYCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(UKAIIMKM, OCHOBAHUS JUIsl 0000IIeHUS
Y CPaBHEHUS, KpUTEPHUHU MTPOBOIMMOTO aHAJIN 34,

® BOCIpPUHHUMATH, GOPMYITHPOBATH U NPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIBHBIC U
OTpHUIlATENbHBIC, CTUHUYHBIC, YACTHBIE U OO E; YCIIOBHBIE;

® BBISABJSITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTHBOPEYHS B (DAKTax,
JMAHHBIX, HAONIOJNEHUSX M YTBEPKACHHSX, IpeUiaraTb KPUTEPUU JUTSI BBISIBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

® JleaTh BBIBOJBI C WCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIKOUYEHU N, YMO3aKIIOUEHU U 10 aHAJIOTUH;

® TIPOBOJHUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (TIpsIMbIC
U OT TMPOTHBHOIO), BBICTPAWBATh APTyMEHTAIUIO, TPUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBObI;

e BpIOMpaTh CHOCOO pelieHUs y4eOHOW 3ahaud (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHusl, BEIOMpaTh HaMOOJIee MOIXOIAIMMI C YIETOM CAaMOCTOSTEIBHO BBIJICIICHHBIX
KPUTEPHEB).

BazoBbie uccienoBaTebLCKHeE JeHCTBHUS:

® JUCIOJB30BAaTh  BOMNPOCHl  KAK  MCCIENOBATEIbCKUNM  MHCTPYMEHT  IO3HAHUS,
GopMyIHpOBaTh BOMPOCH], (MKCUPYIOIME MPOTUBOPEUHE, POOIeMy, YCTaHABINBATh
UCKOMOE H JaHHOe, (OPMHPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOK IO3UIIHIO,
MHCHHC;

® TIPOBOJWTH CaMOCTOSTEIBHO CIJIAHUPOBAHHBIM HSKCIIEPUMEHT, HCCIEIOBAaHUE II0
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYeCKOoro OOBeKTa, SBJICHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMU, SIBICHUSAMH, IIPOLIECCAMHU;

® CaMOCTOSTENbHO  (OPMYIUpPOBaTH OOOOMIEHWS ¥  BBIBOJABI IO  pe3yiabTaTam
MPOBEAEHHOTO HAOIIOICHUS, UCCIICIOBAHUSI, OIEHUBATh JOCTOBEPHOCTh MOTY4EHHBIX
PE3yIbTaTOB, BHIBOJOB U 000OINCHUI;



IIPOTHO3UPOBATH BO3MOXKHOC Pa3BUTUE IIPOLECCA, 4 TAKKEC BEIABUTATH ITPCAITIOIOXKCHU A
0 €Iro pasBUTHH B HOBBIX YCIIOBHSX.

PaGora ¢ unpopmanueii:

BBIABJIATH )]e(bI/II_[I/ITBI I/IH(l)OpMaHI/II/I, JaHHBIX, HeO6XOJII/IMBIX AJId OTBETA HAa BOIIPOC U
JUISL peIieHUs 3aa4H;

BBIOMpaTh HMHQOPMAIIMIO M3 WMCTOYHUKOB pa3IUYHBIX THUIIOB, aHAIN3UPOBATh,
CUCTEMaTU3UPOBATh M MHTEPIPETUPOBATh UHGOPMAILIMIO PA3IMYHBIX BUAOB U (GOpM
IpEICTaBICHUS;

CTPYKTYpHpOBaTh HH(OpMaNMIO, TPENCTAaBIATE €€ B  PasIM4YHBIX  QopMmax,
UJUTIOCTPUPOBATh FPpapuyecKy;

OLICHUBATh HAAEKHOCTh HMHGPOPMALHMH TIO CAMOCTOSATEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvle KOMMYHUKAMUGHBIE OeliCmeUs, 00ecneyusaiom cQopmuposanHocms
COYUANBHBIX HABBIKOG 0OV AIOUJUX CA.

Oomenue:

BOCIIPUHHUMATE M (HOPMYIIMPOBATH CY)KJICHHS B COOTBETCTBUHU C YCIOBUSMH U IIEISIMH
OOIIEHHUS; SCHO, TOYHO, I'PAaMOTHO BBIp@XaTh CBOK TOUYKY 3pPEHMsS] B YCTHBIX U
MMCbMEHHBIX TEKCTax, AaBaTh MOSICHEHUS MO XOAY pelieHus 3a/1a4l, KOMMEHTHPOBATh
IIOJIY4E€HHBIN PE3YJIbTaT;

B X0/i¢ OOCYKIEHHUs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI, IPOOJIEMBI,
pemlaeMoil  3ajauM, BbICKA3blBaTh WJIEM, HAIEJIEHHbIE Ha IOUCK pEIICHUS;
COMOCTAaBJATh CBOM CYXKACHHMS C CYXKACHHUSAMHM JpPYIMX YYaCTHUKOB JIHAJIOra,
0oOHapyKHBaTh pa3linuue U CXOJICTBO MO3UILMI; B KOPpeKTHON (Gopme GopMyInpoBaTh
pasHomIacus, CBOU BO3paXKECHMUS;

IIPENCTABIATh PE3YNIBTAThl PELICHUS 3a7aui, SKCIIEPUMEHTA, UCCIEN0BAaHUS, IPOCKTA;
CaMOCTOSITEIbHO BBIOMpaATh (OpMaT BBICTYIJIEHUS C Y4ETOM 3aJad Ipe3eHTaluu M
0coOeHHOCTEH ayJUTOPUH.

CorpyaHu4ecTBo:

NOHMMATh U HWCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON M MHAWBUAYAIbHON pabOTHI
OpU peleHUH Y4eOHBbIX 33/a4; IPUHUMATh L€JIb COBMECTHOW JEATEeNbHOCTH,
[JJAHUPOBAaTh OPraHMU3allMI0 COBMECTHOM paboThl, pacnpenensiTb BHUIbl pPadoT,
JIOTOBAapUBaThCs, OOCYKIOaTh MpOIECC U pe3ylnbTaT paboThl; 0000LEATH MHEHUS
HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBLIX (opmMax paboThl (00CYKIeHUS, OOMEH MHEHUMH, «MO3TOBbIE
IITYPMbD» M HUHBIE); BBINOJHATH CBOK 4YacTh pabOThl U KOOPAMHHUPOBATH CBOM
JENCTBUS C APYTMMHU YWIEHAMU KOMaH/ Ibl; OLIEHUBATh KAYECTBO CBOET0 BKJIAa B OOIIMIt
IPOAYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM YIACTHUKAMH B3aWMOJICHCTBUSI.

3) Vhusepcanvhvle pecynsamugenbie Oeticmeaus, 00ecneuusaom Gopmuposanue CMulCi06bIX

YCMAHOBOK U JICUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranuszanms:

COCTaBJIATH IIJIaH, AITOPUTM PELICHUS 3a/1a4l, BBIOUPATh CIIOCO0 peIieHUs ¢ y4ETOM
MMEIOLIMXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTUPOBaTh BapUAHTHI pEIleHU ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJAJETh HaBbIKAMU IIO3HABATEIbHOM pe(UIEKCHMM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENbHBIX IPOLIECCOB, HX pe3ylIbTaTOB; BIAAETh CIOCOOaAMU
CaMOIIPOBEPKHM, CAMOKOHTpOJIA IIpollecca U pe3ylbTaTa peICHUs MaTeMaTH4eCKON
3a/1a4u;

® [IPEABUJETh TPYIAHOCTH, KOTOPHIE MOI'YT BO3HHUKHYTH IIPU PEIICHUM 3a/1a4d, BHOCUTH
KOPPEKTHUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAaHHBIX, HAllICHHBIX
OIMOOK, BBISIBIICHHBIX TPYJHOCTEH;

® OIICHMBAThb COOTBETCTBHE pe3yiabTaTa IEMd W YCIOBHUSAM, OOBSCHATH HPHUYMHBI
JOCTH)KEHUS WJIM HEIOCTUXKEHMSI DPEe3ylIbTaTOB JAEATENbHOCTH, HAaXOOUTh OIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATDHI

10 KJIACC

OnepupoBaTh NOHATUSAMU : TOUKA, IPSMas, IIJIOCKOCTb.

[IprMeHSITh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEUICHUU T€OMETPUUECKUX
3ajad.

OnepupoBaTh MOHATUAMHU: MAPALIEIBHOCT, M NEPHEHAMKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KnaccuduuupoBaTh B3aMMHOE pacroaokKeHHe NPSMbIX U IIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHSTUSIMU: JBYIPAHHBIM yrojl, TpaHW JABYIPAHHOIO yria, pedpo
JIBYTPaHHOTO YIUIa; JUHEWHBINA YroJl JBYTPAaHHOTIO YIIa; TPaJyCHas Mepa JIBYTPaHHOIO yrIja.

OnepupoBaTh MOHSATUSIMH: MHOTOTPAHHMK, BBINYKIbIA M HEBBINYKIbIH MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPABUJIbHBIA MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BM/Ibl MHOTOTPAaHHUKOB (IMpaMuja; MpHU3Ma, IPSIMOYrOJIbHBIH
napajieJenumnes, Kyo).

KnaccuduuupoBaTh MHOTOIpaHHMKH, BBIOMpas OCHOBAaHUS M KIacCH(UKALUU
(BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHHUKH; TPAaBUIbHbIE MHOTOIPAaHHUKU; MpsAMbIE U
HAKIOHHBIE IIPU3MBI, TapaJlJIeICIUIIEbI).

OnepupoBaTh NOHATUSMU: CEKYIIAs TIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATD MPUHLUIIBI TOCTPOCHUS CEUEHU N, UCTIOTB3YSI METO/I CIIC/IOB.

CTpouTh ce4eHHsI MHOTOIPAaHHUKOB METOJIOM CII€I0B, BBIIOJHATH (BBIHOCHBIE) MJIOCKHUE
YEepTEeKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun  Ha HAaxOXXIEGHHE TEOMETPHUYECKMX BEJIMYUH 10 oOpa3uaMm WU
QIrOpuTMaM, MPUMEHSSI W3BECTHbIE AHAIMTHYECKUE METOAbl MPHU PEIIeHUH CTaHJIapTHBIX
MaTEMAaTUUYECKUX 337a4 Ha BBIUMCICHUE PACCTOSHUM MEXITy ABYMS TOUYKAMH, OT TOYKH [0
HPSIMOM, OT TOYKH JI0 NMIIOCKOCTH, MEXY CKPELMBAIOUMUCS MPSIMBIMU.

Pemate 3amaun  Ha HaxOXICHHE TEOMETPHYECKMX BEJIWYUH 10 oOpa3maM WU
QITOpUTMaM, TPUMEHSSI M3BECTHBIE AHATUTHYECKME METOJAbl MPH pPEIIeHUU CTaHIapTHBIX
MaTeMaTHYeCKUX 3a/lay Ha BBIYMCICHHE YIVIOB MEXIY CKPEIMBAIOIMMUCA IPSIMBIMU, MEKIY
HPSIMOM U MIJIOCKOCTBIO, MEXK/1y IUIOCKOCTSIMH, IBYTPAHHBIX YITIOB.

Berunciate 00bEMBI U IJIOLAM [TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpH3Ma, MUPaMUIA) C
npuUMeHEeHHEeM (OpMyJ; BBIUMCIATH COOTHOIIGHUS MEXAY IUJIOHIAIsIMH  TTOBEPXHOCTEH,
00bEMaMH 1O0OHBIX MHOTOIPAHHUKOB.



OmnepupoBaTh MOHITUSAMU: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh M IIJIOCKOCTh
CUMMETPHH; LEHTP, OCh U IJIOCKOCTh CHMMETPUU (UTYPHI.

W3Biiekath, MpeoOpa3oBbIBATH M MHTEPIPETUPOBATh HHMOPMAILIUIO O MTPOCTPAHCTBEHHBIX
reOMeTpUUECKUX (PUTYypax, MpEeACTaBICHHYIO Ha YepTeXax U PUCYHKAX.

[lpumeHsaTh TeoMeTpuyeckue (akTbl JUIS PELICHUS CTEPEOMETPUYECKHMX — 33j1ad,
MPEANOJIATAONMX HECKOJIBbKO IIATOB PEIICHUS, €CIM YCIOBUS NMPUMEHEHHS 3aaHbl B SBHOU
dopme.

[IpuMeHATh TPOCTEHIIME MPOTpaMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHKAI[HOHHBIC
CHCTEMBI IPH PEIICHUH CTEPEOMETPUYCCKHX 3a/1a4.

[IprBOIMTh MPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacno3HaBath MPOSBIICHUE 3aKOHOB TEOMETPUH B HCKYCCTBE.

[IpMeHsATh MONy4eHHBbIC 3HAHUS HA MPAKTHKE: aHAM3UPOBATh pealbHbIe CUTYallHH U
MMPpUMCHATH HU3Y4YCHHBIC IIOHATU S B mponecce IIOMUCKa PEHICHU A MaTEMaTHN4YCCKU
CcOpMYITHPOBAHHON IMPOOIEMBI, MOJCIHPOBATH PEATbHBIC CUTYallMH Ha SI3IKE TEOMETPHH,
UCCIIeI0BATh MOCTPOCHHBIC MOJEIN C HCIOJIb30BAHHEM T€OMETPUUYECCKHX MOHITHH M TeopeMm,
armapara ajireOpbl; pelaTh IPaKTUYECKIE 3a/1auM, CBA3AHHBIC C HAXOXKICHUEM T€OMETPHUYCSCKUX
BEJIMYHH.

11 KJIACC

OmnepupoBarb IMOHATUSAMMU: OUIIWHIpAYECKas IIOBEPXHOCTb, oOpazyrornme
AU HIPUYECKON MOBEPXHOCTHU; IIUIUHP; KOHUUYECKAsi TOBEPXHOCTh, 00pa3yrolye KOHHIEeCKOM
MOBEPXHOCTH, KOHYC; Ceprudeckasi OBEPXHOCTb.

PacnioznaBath Tena BpaieHus (IIUIUHIp, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYICHUS TS BPAIICHUS.

KnaccudummpoBaTh B3aMHOE paciioiokeHne cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBON CETMEHT, OCHOBAHHUE CErMEHTA, BHICOTA CETMEHTA;
APOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Beruncnsate 00BEMBI M IIIOIIAIM TTOBEPXHOCTEH TEN BpAaIllGHUs, TEOMETPUUYECKUX TN C
npuMeHeHueM (Gopmyit.

OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHUK, BIHCAHHBIA B cepy M ONMUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAILCHHUSL.

BoIaucnsaTh COOTHOIICHUS MEXIY IUIOMRISMH IOBEPXHOCTEH W 00BEMaMU TMOTOOHBIX
TeN.

N3o0paxkaTh u3ydaemble GUIYphl OT PYKM M C NPUMEHEHHEM IMPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbImoHATE (BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU]I
CBEpXy, COOKy, CHH3Y; CTPOUTbH CEUCHHSI TEJl BpAILICHUSI.

W3Bnekath, MHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHMOPMALIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYCCKUX (UTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BeinonHATe A€WCTBUS CI0KEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YHCII0, OOBSICHSITH, KAKUMH CBOMCTBAMH OHH OO0JIAJIAfOT.

[IpuMeHsTh mpaBUIIO MapauieTenuIea.



OnepupoBaTh MOHSATHSAMHU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYIbH
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXAy BEKTOPAMH, CKaISPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIaHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M MPOHM3BEACHHUE BEKTOpA HA YUCIIO, YTOJ MEXIY BEKTOPaMH,
CKaJISIpHOE TPOM3BEJCHHE, PACKIIAAbIBATh BEKTOP MO IBYM HEKOJITMHEAPHBIM BEKTOPaM.

3amaBaTh IIIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIWHAT.

[lpumensaTy reoMmeTpuueckue (AKTBl U pELICHUS CTEPEOMETPUYECKHX — 3a7ad,
MPEIIOJIArafolMX HECKOJIBKO IIATrOB DPEIICHHS, €CIH YCIOBUS NPUMEHEHHS 33JaHbl B SBHOMN
dopme.

Pemate mpocreiinme reoMeTpuyecKie 3aa4d Ha IPUMEHEHHE BEKTOPHO -KOOPMHATHOTO
METOo/1a.

Pemate 3amaunm Ha J0Ka3aTeJbCTBO MAaTEMaTHMYECKMX OTHOIIGHUH W HaxXOXJAEHUue
TCOMETPUYCCKUX BCIWYUH I10 06pa3uaM WM ajaropuTtMaM, NnpuMeHsd U3BECTHBIC METOJbI IIPU
PCIICHHUHN CTAHAAPTHBIX MAaTCMATHUYCCKUX 3aJiay.

[lpuMeHsATh TpOCTEWIME TPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUIECKUX 3a/1aY.

[lpuBoaMTh mMpUMEpPHl MaTEeMaTHYECKMX 3aKOHOMEPHOCTEH B TMpUPOAE M IKU3HU,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB TEOMETPHH B MICKYCCTBE.

IIpuMeHATh MOJIydeHHBIE 3HAHUSA Ha IPAKTUKE: aHAIU3UPOBATH PEAIBHBIC CUTYALlUU U
OPUMEHSATh  W3YyYCHHBIE TOHSATHS B IPOILECCe IIOMCKA  PEIICHUsS  MaTeMaTUYeCKU
cOpMYITHPOBAHHOW MPOOIEMBI, MOJEIHPOBATH PEATBHBIC CUTYallMH Ha SI3BIKE TECOMETPHH,
UCCIIeIOBAaTh MOCTPOEHHBIE MOJENU C HCIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHI M Teopem,
ammapara anreOphl; pelaTh MPaKTHIECKUE 33/1a49H, CBA3aHHBIC C HAXOXKICHHEM TeOMETPUUYECKUX
BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne | HammeHoBaHme
(uudpoBbIe)
n/ | pa3iesioB u TeM Bcer | Konrpoabn | IIpakrnyeck
o0pa3oBareJjibHbIE
n NporpaMmbI 0 ble padoThI ue padoThbl
pecypcebl
www.geometry2006.nar
BBenenue B
10 od.ru
CTEPEOMETPHIO
[Ipsimbre n
IJIOCKOCTH B
www.geometry2006.nar
MIPOCTPAHCTRBE.
12 1 od.ru
[TapamienbHOCTH
NIpsAMBIX U
TJIOCKOCTEN
I[Teprien AuKyIApH www.geometry2006.nar
OCTb TIPAMBIX U 12 od.ru
MJIOCKOCTEH
Vel MexIy www.geometry2006.nar
MPSIMBIMH U 10 1 od.ru
TIOCKOCTSAMHU
http//reshuege.ru
http://www.alexlarin.narod.
MHororpaHHUKA 11 1 ru
OO0BEMBI 9 1 http://reshuege.ru
MHOTOTPaHHHUKOB
TosTopenye: http//reshuege.ru -
ceuenns, http://www.alexlarin.narod.
4 1 ru
paccTosHuA U -
YIJIBI
OBIILIEE
KOJIMYECTBO
68 5 0
YACOB I1O0

I[TPOI'PAMME



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.geometry2006.narod.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.geometry2006.narod.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.geometry2006.narod.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.geometry2006.narod.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.geometry2006.narod.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.geometry2006.narod.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.geometry2006.narod.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.geometry2006.narod.ru%2F
http://www.alexlarin.narod.ru/
http://www.alexlarin.narod.ru/
http://reshuege.ru/
http://reshuege.ru/
http://www.alexlarin.narod.ru/
http://www.alexlarin.narod.ru/

11 KJIACC

N HaI/IMeHOBaHI/I KOJII/I‘leCTBO qgacoB BJICKTPOHHI)IQ
0
" | epa3menoB un (uu¢ poBbIe)
n/ Bcer | Konrpoabnsl | Ilpakruyeckn
TeM oOpa3zoBareJibHbIE
1| 0 e padoTbI e padoThbI
NporpamMMel pecypcbl
http://reshuege.ru
1 Tena 12 http//Mmwww.alexlarin. narod.
BpalleHUs u
http://reshuege.ru
5 O6LEMLL e 5 1 Rtjtp Jhwww.alexlarin.narod.
Bexrops! u http://reshuege.ru _
http//www.alexlarin.narod.
3 KOOpPIMHATHI B 10 1 U
MIPOCTPAHCTBE -
IlosTopenne, http //reshuege.ru
4 00001EeHE, 7 1 http//mww.alexlarin. narod.
cHUCTEMATU3aIA ru
s 3HAHUU
OBILEE
KOJNYECTBO
34 3 0
YACOB IIO

[TPOTPAMME



http://reshuege.ru/
http://www.alexlarin.narod.ru/
http://www.alexlarin.narod.ru/
http://reshuege.ru/
http://www.alexlarin.narod.ru/
http://www.alexlarin.narod.ru/
http://reshuege.ru/
http://www.alexlarin.narod.ru/
http://www.alexlarin.narod.ru/
http://reshuege.ru/
http://www.alexlarin.narod.ru/
http://www.alexlarin.narod.ru/




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBo 4acoB

Kontpo
JIbHbIE
padoThI

Bcer
0

IIpakTuye
CKHe
padoThI

Jara
H3y4eH
usi

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBareJib
HblEe pecypchl

OCHOBHBIE ITOHATH S
CTepEOMETPHU: TOUKA,
npsiMasi, TIOCKOCTb,
MIPOCTPAHCTRBO.
[IpaBuna n3obpaxeHus
Ha PUCYHKAX:
n300pakKeHUS
IIJIOCKOCTEH,
napaienbHbIX
MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

5.09

Tlonsgrus:
repecekaronmecs
IJIOCKOCTH,
TepeceKaronmecs
npsiMasi ¥ TJIOCKOCTh

7.09

TlousThs:
MepECEKAOIMECS
MJIOCKOCTH,
MepeCceKaroIMecs
npsiMasi v IIIOCKOCTh

12.09

CraproBas
AHATHOCTHKA
3HAKOMCTBO C
MHOTOTpaHHHUKAMHU,
M300pakeHHE
MHOTOTPaHHHUKOB Ha
pHCYHKaX, Ha
MTPOCKIIMOHHBIX
gepTeKax

14.09

HauannHble cBeneHus
0 KyOe U mupamuie, ux
Pa3BEPTKA M MOJIEIIH.
Ceuenus
MHOTOTPaHHUKOB

19.09

HauanbHrie cBenenus
0 KyOe W mupamuie, ux

21.09




Pa3BEPTKA M MOJIEIIH.
Ceuenus
MHOTOTPaHHUKOB

Ilonsrue 00
AKCHOMAaTHYECKOM
MTOCTPOCHUH
CTEPEOMETPHU:
AKCHOMBI
CTEpEOMETPHH U
CJICACTBUA U3 HUX

26.09

Ilonsgrue 06
AKCHOMAaTHYECKOM
MTOCTPOCHUU
CTEPEOMETPHHU:
AKCHUOMBI
CTepEOMETPHH U
CIEACTBHS U3 HUX

28.09

[Tonsitue 00
AKCHOMAaTHYECKOM
MTOCTPOCHU U
CTepEOMETPHU:
AKCHOMBI
CTepEOMETPHH U

CIICACTBHUA U3 HUX

3.10

10

Ilonsrue 00
AKCHOMAaTHYECKOM
MTOCTPOCHUH
CTCPEOMETPHU:
AKCHOMBI
CTEpEOMETPHH U
CJIICACTBUA U3 HUX

5.10

11

Bzaumuoe
pacronoxxeHune
MPSIMBIX B
MPOCTPAHCTBE:
nepeceKaronmecs,
napaienbHbIe U
CKpeIM B0 ECs
IIPSAMBIE

10.10

12

[TapamienbHOCTH
MPSAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE:
napasuiesbHble
IpsiMbIE B

12.10




IIPOCTPAHCTBE;
[apajlIeIbHOCTb TPEX
IIPAMBIX

13

[TapamiensHOCTH
MPSMBIX U TIJIOCKOCTEN
B NIPOCTPAHCTBE:
[TapamiensHOCTH
MPSMOU U TIOCKOCTH

17.10

14

VYT1isl ¢
COHaIpPaBJICHHBIMU
CTOpPOHAMH

19.10

15

VYron Mexay npsIMbIMU
B IIPOCTPAHCTBE

24.10

16

Yron Mexay npsaMbIMU

B ITPOCTPAHCTBE

26.10

17

[TapamiensHOCTH
IIJIOCKOCTEH:
napasuiebHbIe
TIOCKOCTH

7.11

18

CsoiicTBa
rapajuIeIbHbIX
IJIOCKOCTEN

9.11

19

IIpocreinme
IIPOCTPAaHCTBEHHBIE
(urypsl Ha MJIOCKOCTH:

TETpasdp, KyO,
napaiesenunes

14.11

20

[TocTpoenue ceueHui

16.11

21

[TocTpoenue ceueHuii

21.11

22

Konrtpoabnas padora
no teme "Ilpsimbie n
IJIOCKOCTH B
NPOCTPAHCTBeE.
IHapanieabHOCTD
NPSIMBIX H
njiockocrei"

23.11

23

[TepnieHAMKYIIPHOCTD
MPSMOH U IUNIOCKOCTH:
NepneHIuKyIIpHbIE
MpsIMbIE B
MIPOCTPAHCTBE

28.11

24

[Ipsimbre
I1apaJljIeiIbHbIE U

30.11




NepHeHIUKYIpHbIE K
IIJIOCKOCTH

25

[Ipsimbre
rapajuieIbHbIe U
MEPIEHINKYIIPHBIC K
IJIOCKOCTH

5.12

26

[Tpusnak
MIEPIIEHIUKYIIIPHOCTH
IPsMOH U INIOCKOCTH

7.12

27

IIpusHax
MIEPIEH JUKYIIIPHOCTU
MPSIMOM U TMIJIIOCKOCTH

12.12

28

Teopema o mpsimoi
MIEepPIIEH IUKYIIIPHON

IIJIOCKOCTHU

14.12

29

Teopema o nmpsimoit
MEPIEHANKYIIPHON
MJIOCKOCTH

18.12

30

Teopema o npsmMon
MEePIIeH IUKYIIIPHON
ILJIOCKOCTH

26.12

31

[lepnenqukynsp u
HAKIIOHHBIE!
paccTosiHue OT TOUKH
710 IIJIOCKOCTH,
paccTosiHUE OT NPSIMOU
JI0 IIJIOCKOCTH

28.12

32

Ilepnienqukynsp u
HaKIOHHBIE!
pacCTosIHUE OT TOYKH
J10 IIJIOCKOCTH,
paccTostHuE OT NPSIMOU
JI0 IIJIOCKOCTH

33

[lepnenaukynsip u
HaKJIOHHBIE!
PaCCTOAHHUC OT TOUKU
JI0 TJIOCKOCTH,
paccTosiHUE OT NMPSIMOM
J10 INIOCKOCTH

34

[lepnenqukynsap u
HAKIIOHHBIE!
paccTosiHue OT TOUKU
710 IIJIOCKOCTH,




paccTosiHuE OT IPSAMOK
JI0 IIJIOCKOCTH

35

VYTI7Bl B IPOCTPAHCTBE:
YroJ1 MEXIy IpsMOU U
IIJIOCKOCTBIO

36

JIByrpanHbIi yroii,
JIMHEWHBIN Yo
JBYTPAHHOIO yrIia

37

JIByrpaHHbIi yroi,
JIMHEMHBIN YIOJl

JIBYTPaHHOTO YTJia

38

[lepnieH IUKyASPHOCTD
TIOCKOCTEN: IPU3HAK
MEePIEHANKYIAPHOCTH
JIBYX TIOCKOCTEN

39

[lepnien IMKyIspHOCTH
IJIOCKOCTEN : IIPU3HAK
MEPIEH JUKYIIIPHOCTH
JIBYX TIOCKOCTEN

40

[lepnien IMKynsipHOCTH
IJIOCKOCTEN : IIPU3HAK
MEPIEH U KYIIIPHOCTU
JBYX IJIOCKOCTEMN

41

Teopema o Tpéx
TePIICHNKYIISIpax

42

Teopema o Tpéx
MEPIEHINKYIApax

43

Teopema o Tpéx
IEpIEHINKYIIpax

44

Kounrpoabnas padora
1o TeMam

"Ile prie HAUKYJISIPHOC
Th NPAMBIX U
IUIOCKOCTe" U
"¥Yriabl MexILy
NPAMBIMH H
IUIOCKOCTAMU"

45

TlousTre
MHOTOTPaHHUKA,
OCHOBHBIE DJIEMEHTHI
MHOTOTPaHHUKA,
BBIINYKIIBIE U
HEBBIMYKIIbIE




MHOTOI'PaHHUKH;
pa3BEpTKa
MHOTOTPaHHUKA

46

IIpu3ma: n-yrosibHast
IIPU3Ma; TPAaHU U
OCHOBAaHMS IIPU3MBI;
npsMasl U HaKJIOHHAs
IpHU3MBblL; OOKOBas U
IIOJIHAsI TOBEPXHOCTH
IIPU3MBI

47

[Tapamnenenunen,
NIPSMOYTOJIBHBIN
napajijiesIenuIe] U €ro
CBOMCTBA

48

[upamuga: n-
yrojibHasi MupaMu/aa,
TPaHU ¥ OCHOBAHUE
MHUpPaMUJIbL; O0KOBas U
IOJIHAsl IOBEPXHOCTh
nrupamMu bl
MpaBUIbHASA U
yceuEHHas MUpaMuIa

49

[IpaBunbHbIC
MHOTOTPAaHHUKH
MOHSTHE TPABUIBHOTO
MHOTOTPaHHHKA,
MpaBUJIbHAS TPU3MA U
MpaBUJIbHAS
MUpaMua;
MpaBUJIbHAS
TpEyrojabHas
nupamMua u
MPaBUIIbHBIN TETPadap;

Ky0

50

[IpencraBnenue o
HpaBI/IJ'II)HI)IX
MHOTOIpaHHHUKax:
OKTasp, MOJCKadIp U
HUKOCAdIP.

51

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEJBHO TOYKH,
MPSAMOM, IIJIOCKOCTH.




DJIEeMEHTbl CAMMETPHU U
B [IMpaMU1aXx,
napajieNenuneaax,
MPaBUIIbHBIX
MHOTOIpaHHUKax

52

Boruncnenue
3JIEMEHTOB
MHOTOTPaHHHKOB:
péOpa, auaroHaiu,
YIIIBI

53

IInomaas O0OKOBOI
MMOBEPXHOCTU U
MOJHOM MOBEPXHOCTH
NPSIMOU TTPU3MBI,
ILJIOIAdh OCHOBAHUMH,
Teopema 0 60KOBOU
MOBEPXHOCTH MPAMOU
MIPU3MBI

54

IInomans GOKOBOI
MOBEPXHOCTU U
MMOBEPXHOCTHU
MPaBUJIbHON
MUPAMHIbI, TEOPEMA O
TJIoMAI OOKOBOM
MTOBEPXHOCTHU
YCEUEHHOW MUPaMUIbI

55

KonTpoabHas padora
1o TemMe
"MHOrorpaHHuku"

56

TTousitue 06 00BEME

57

O6béM nupamMuIbl

58

O6béM nupamMuIbl

59

OO0BEM mupamMu bl

60

OO0BEM mUpamMuIbI

61

OO0BEM TPHU3MBI

62

O06BEM pU3MBI

63

O06BEM TpU3MBI

RlRr|Rr|RPrRr[Rr[R|F

64

KonrtpoabHas padora
no reme ""O0bEMBbI
MHOTOITPAHHUKOB "

65

[ToBTOpEHME,
00o01eHne
cucTeMaTu3alus




3Hanui. [loctpoenue
CEYEHUU B
MHOTOIpaHHUKE

IloBTOpEHME,
000011IeHE
CHCTEMAaTH3aIU
3HaHuM. Berancnenue
PACCTOSIHUI : MEXIY
66 JBYMsI TOUKAMH, OT
TOYKH J10 NPSMOH, OT
TOYKH JI0 IIJIOCKOCTH,
MEXKTY
CKpENMBAIOIMMHUCS
MPSMBIMU

IIpomeskyTouHast
arrecranms.
Hrorosas
KOHTpOJIbHasi padoTa

67

[ToBTOpEHME,
000011IcHIE
CHCTEMAaTH 3l
3HaHWH. Beraucnenue
VIJIOB: MEXY

68 CKpEIMBAIOIIMMUCS
MPSIMBIMH, MEXKTY
psAMOH U
ILIOCKOCTBIO,
JBYTPAHHBIX YIJIOB,
YIJIOB MEXIY
IIOCKOCTSIMU

OBILEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME

68




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunyecTBo 4acoB

Kontpo
JIbHbIE
padoTbI

Bceer
0

IIpakTH4ye
CKHe
padoThbI

Jlara
U3y4eH
usi

JIeKTPOHHbIE
@ poBbIE
o0pa3oBaTeJibH
ble pecypchbl

Cdepa u map: 1eHtp,
panuyc, 1uameTp;
TLJIOMAb
TIOBEPXHOCTH CHEepHI

Bzaumnoe
pacrosioxkeHue
cdepbl U MIOCKOCTH;
KacatenbHas
TJTIOCKOCTH K cdepe;
oAb chepbl

N3o0paxenue
cdepsl, mapa Ha
iockoctu. CeyeHus
mapa

Innuaapuyeckas
MTOBEPXHOCTb,
oOpazyrolme
LHJIMHIPUYECKON
ITOBEPXHOCTH, OCh
LWJIMH AP YECKON
IIOBEPXHOCTHU

Huimeap: ocHOBaHUs
u OOKOBast
MTOBEPXHOCTb,
oOpasyrolas 1 OCh;
ILIOLIAIb OOKOBOM U
MOJTHOM IMMOBEPXHOCTH

N3o6paxenue
LUJIMH]Ipa Ha
IJIOCKOCTH.
PasBéprka nunuHIpa.
Cedenus HUIMHIpA
(MJIOCKOCTBIO,
NapajuIeIbHON HIIH
HEpIEHANKYIIPHON
OCH LIWJIMH/IPA)




Konnueckas
MTOBEPXHOCTb,
oOpazyronme
KOHHYECKOM
MMOBEPXHOCTH, OCh U
BEpIIMHA
KOHHYECKOM
MTOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIMHA,
oOpasyrolas u och;
mwIomaas OOKOBOU U
ITOJIHOM ITOBEPXHOCTH

Yceu€HHbIN KOHYC:
oOpazyronme u
BBICOTA; OCHOBAHUS U
OokoBast
MTOBEPXHOCTh

10

Nzobpaxenue
KOHYca Ha
IIJIOCKOCTH.
Pa3BépTka koHyca.
Ceuenusi KoHYyca
(MJIOCKOCTBIO,
napasieabHon
OCHOBAHMUIO, U
IIJIOCKOCTHIO,
MPOXOASIIEH uepes
BEPIINHY)

11

KomMOunanms ren
BpAICHUS U
MHOTOTPaHHHUKOB

12

MHoOrorpaHHuK,
OIMCaHHBIN OKOJIO
cepsr; chepa,
BIMCaHHAas B
MHOTOTPaHHMK WX B
TEJIO BpAILCHUS

13

TTousTue 06 00BEME.
OCHOBHBIE CBOICTBA
00BEMOB Tell

14

OOBEM unuHApa,




KOHYyca

15

OOBEM mIapa u
oAb chepbl

16

ITonoOHEIE Tena B
MPOCTPAHCTBE.
CoOoTHOIIEHU S

MEX Ty TITOIIAISIMU
IIOBEPXHOCTEH,
00BEMaMu MOHOOHBIX
Tell

17

Konrtpoabnasn
padora nmo remam
"Tesia Bpamenus"
u "O0bembI TET"

18

Bekrop Ha
IIJIOCKOCTU U B
IIPOCTPAHCTBE

19

CroxeHue 1

BBIYNTAHUEC BCKTOPOB

20

YMHOKEHHUE BEKTOpa
HA YUCIIO0

21

Paznoxxenue Bekropa
10 TPEM
HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuio
napajuieIenuneaa

22

Pemenne 3agad,
CBSI3aHHBIX C
IPUMEHEHUEM
IIpaBUJI IEUCTBUM C
BEKTOpaMu

23

[IpsimoyronbsHas
cucTemMa KOOpJAMHaT B
MPOCTPAHCTBE.
Koopaunatst
BEKTOpA.
[Ipocrenume 3anaun
B KOOpJMHATAX

24

Yron mexny
BEKTOpaMHU.
CxanspHoe




MPOM3BENICHUE
BEKTOPOB

25

Borunciienue yrinon
ME¥K]ly IPSMBIMHA U
TTIOCKOCTSAMU

26

Koopaunaruo-
BEKTOPHBIN METOJI
TIpY peUICHUN
TE€OMETPUYECKUX
3a71a4

27

Konrtpoabnasn
padora no reme
"BekTopsbl 1
KOOpPIMHATHI B
npocrpaicree"

28

IloBTOpEHME,
000011IEHE U
CHCTEMaTH3aIlHs
3HaHUU. OCHOBHBIE
durypsl, QakTsl,
TEOpEMBI Kypca
TJIAaHUMETPHHU

29

IloBTOpEHuMeE,
o0o01eHne u
CHCTEMaTH3aIIHs
3HaHU. OCHOBHbIE
(Gurypsl, (QaxThl,
TEOpEeMBbI Kypca
MIJIAHUMETPHH

30

[ToBTOpEHME,
00001IcHNE U
CHCTEMAaTH3aLU
3HaHUU. 3aga4u
TUIAHUMETPUH U
METO/Ibl UX PELICHUS

31

IloBTOpEHue,
0000IIIcHHE U
CHCTEMAaTH3aIU
3HAaHUN. 3a1aun
IUIAHUMETPUH U
METO/IbI UX PEIICHUS

32

IloBTOpenue,




o0o0uieHue u
CUCTEMAaTH3AIUS
3HaHuil. OCHOBHBIE
durypsl, QakTsl,
TEOpEMBI Kypca
CTepEOMETPHU

33

IIpomeskyTouHast
aTTecTanus
Hrorosas
KOHTPOJIbHAA
padorta

34

IloBTOpEHuUeE,
0000IIIcHHE U
CHCTEMAaTH3aIN
3HAHUN

OBILEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34













