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COAEPXAHUE
10 KJIACC
IIpsiMble U NJIOCKOCTH B IIPOCTPAHCTBe
OcCHOBHBIE TIOHATHS CTepeoMeTpuM. Touka, mpsiMasi, IVIOCKOCTb, MPOCTPAHCTBO.
[Tousatie 00 aKCMOMaTHYeCKOM TIOCTPOEHHWH  CTE€PEOMETPUU:  aKCHOMBbI
CTepeoMeTpuH U CJIe[CTBUA U3 HUX.
B3auMHOe pacriosiokeHue TIpAMBIX B T[POCTPaHCTBe: IepeceKaroluecs,
rnapasuiesibHble W CKpeluBaroluecs TIipsaMble. IlapamiesbHOCTD NPSAMBIX U
IJIOCKOCTed B MPOCTPAaHCTBE: Mapa/le/ibHble TMpsMble B TIPOCTPAHCTBE;
rapasuie/ibHOCTh TPEX MPSMbBIX; MNapa//IeIbHOCTb MPSAMOU U TIJIOCKOCTU. YTJIbI C
COHAIIPAaB/JIeHHBIMU CTOPOHAaMHW; YrojJ MeXAy T[psAMbBIMA B TIPOCTPaHCTBe.
[TapanienbHOCTb TJIOCKOCTEH: Triapa’sijie/ibHbIe IVIOCKOCTY,; CBOMCTBa
rnapasiesibHbIX IIOCKOCTel. [lpocTeiiiie TmpoOCTpaHCTBeHHble (UIYpbl Ha
TIJIOCKOCTH: TeTpas/ip, Ky0, rapasiiesienuresi; ToCTPOeHUe CeUeHHH.
[TeprieHIUKY/ISPHOCTh MOPSIMOM M TIJIOCKOCTH: MepHeHAUKY/sIpHble TpsiMble B
IIPOCTPAHCTBe, IIpsAMble TI1apajijie/ibHble U MeprHeHAUKY/IApPHble K IIJIOCKOCTH,
MpU3HAK NEePHeHAUKY/ISPHOCTA TMpPSAMOM U IUIOCKOCTH, TeopeMa O TIpsSIMOU
MeprieHIUKYJISIPHOW TJIOCKOCTU. YTJibl B TIPOCTPAHCTBE: YrOJ MeXAy MNpsIMOM U
TJIOCKOCTbIO;  ABYTPaHHBIM  yroJ, JIMHEWHbIM Yyroa [ABYTPaHHOrO  yrIjia.
[leprieHAUKY/ISIpD YU HAK/IOHHbIE: PaCCTOSAHME OT TOYKU [0 IJIOCKOCTH, PacCTOsSIHUE
OT M[OpsAMOM [0  TIJIOCKOCTH, TIpOeKUWss  (Urypbl Ha  TIJIOCKOCT.
[TeprieHUKY/ISIPHOCTb  TJIOCKOCTEM: TpPU3HAK TMEepHeHJUKYJSIPHOCTA  [IBYX
riockocter. TeopemMa 0 TpéX reprieHIUKy/isipax.
MHororpaHHUKH
[ToHATHe MHOrOrpaHHUKa, OCHOBHbIE 3/IeMEHTbl MHOIOIPDAHHUKA, BBIMYK/ble U
HeBbIMTYKJ/Ible MHOTOCpaHHUKHW; pa3BépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHast
TpH3Ma; rpaHyd U OCHOBAHHUS TPU3MBbI; TIpsiMasi ¥ HaKJIOHHasl MpU3Mbl; O0KoBasi U
T10J/THas IIOBEPXHOCTH [IPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
napasuiesienunel; U ero cBouctBa. [lupamuja: n-yronbHasi nupamujia, TpaHu U
OCHOBaHHe MUPaMU/Ibl; O0KOBasi U ITOJTHAast IOBEPXHOCTDb IMUPaMU/IbI; TIPaBUIbHAs U
yceuéHHasd OupaMuja. OJieMeHTbl TIpU3Mbl W mUpamMubl. IIpaBusibHBIE
MHOI'OIPpaHHUKU: TTOHATHE MPaBU/IbHOIO MHOIOIpAaHHUMKA; IpaBU/IbHasg IpU3Ma U
rpaBWIbHasi TNHpaMW/la; NpaBW/IbHas TpeyroyibHasi MUpaMuAa W TIpaBUJIbHbBIN
TeTpa’ap; KyO. IlpeacraBiieHHWe O TIPAaBWIbHBIX MHOTOTPAaHHWKAX: OKTas3/p,
fofekasap v ukocasap. CeyeHus TIPU3MbI U TUPAMU/IBI.
CumMeTpusi B TIPOCTPAHCTBE: CHUMMETPUSI OTHOCUTENBHO TOYKH, TIPSIMOM,
IUVIOCKOCTU. JJIeMeHTbl CUMMeTpUM B TMHMpaMujax, I[apajiiesnenurnesax,
MPaBUIbHBIX MHOTOrPaHHUKAX.
BbIuric/ieHre 3/1eME@HTOB MHOTOTPAaHHHWKOB: péOpa, AuaroHaid, yriel. Iliomiangsb
OOKOBOM TOBEPXHOCTH W TIOJTHOW TIOBEPXHOCTU TIPSMOM TPHU3MBI, TUIOMIAJh
OCHOBaHM, TeopeMa O OOKOBOW TIOBEPXHOCTH TMpsMOM mpusMbl. [lnoiags
OOKOBOM TMOBEPXHOCTH W TIOBEPXHOCTH TMPaBUIBHOW MMHPAMHIbLI, TeOpeMa o
TJIOIIAAd  yCeuéHHOM TupaMubl. [loHsitue 06 o00béMe. OOBEM THpPaMUJPBI,
[IPU3MBI.



ITogo6HbIe Tena B mpocTpaHcTBe. COOTHOIIIEHUS] MEXKAY TUIOIIAIsIMU
TIOBEPXHOCTeH, 00bEMaMHU TTOA0OHBIX TeJ.

11 K/TIACC

Tesia BpaleHus

[IumuHApUUeCcKasi TOBEPXHOCTb, 00Opa3yrolye LIWIUHPUUECKOW TOBEPXHOCTH,
OCb I[WIMHIPUUECKOH IIOBePXHOCTH. IIWIMHApP: OCHOBaHMA UM  OOKOBast
TIOBEPXHOCTh, 00pa3yroliiast U 0Ch; IIONA/Ib OOKOBOW 1 MOTHOM MTOBEPXHOCTH.
KoHuueckasi TOBEPXHOCTb, 00Opa3syolyie KOHMUECKOW TITOBEpXHOCTH, OCb U
BepIIIMHA KOHUYeCKOH ToBepXHOCTH. KOHyC: OCHOBaHMe U BepiliHa, 00pa3yroliast
U OCb, IUIOU[A/Ib OOKOBOW U TIOMIHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
obpa3yrollye 1 BbICOTa; OCHOBAHMUS U OOKOBast TOBEPXHOCTb.

Cdepa u miap: LIeHTp, paZiyc, JUaMeTp; MJIoIab TOBEPXHOCTH cdeprl. B3armMHoe
pacroyio)keHre cepbl U MJIOCKOCTH; KacaTesbHasl MJIOCKOCTh K cdepe; Miojaib
cdepsl.

300pakeHHe TeJl BpalljeHHst Ha MJIOCKOCTH. Pa3BEépTKa LIWIMH/PA U KOHYCA.
KomOuHaLy Tea BpallleHWss ¥ MHOIOTPAHHMKOB. MHOIOrpaHHUK, OITMCAHHBIN
0K0J10 ceprl; cdhepa, BIMCAHHAS B MHOMOTPAHHMK, W/IU TEJI0 BpaIlleHusl.

[Torstue 06 ob6BEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tes. Teopema 00 0OBEMeE
NPSIMOYTO/IbHOTO Tapasuiesienumnena U ciaegcTBus w3 Heé. OOBEM IMIMH7pa,
KoHyca. OObEM I11apa U TIoLajib Chepsbl.

[TogobHble Tema B mpoctpaHcTBe. COOTHOIIEHHSI MEXAy — TUIOL[AAsIMU
MOBepXHOCTeH, 00bEMaMHU MTOIO0OHBIX TeJI.

Ceuenusi nuMHApa (TapaaiesibHO W TEpPHeHJUKY/ISPHO OCH), CeueHWs KOHyca
(mapasuieslbHOe OCHOBAHHIO M MPOXO/siiee uepe3 BePIINHY), CeUeHHs apa.
BeKTOpbI M KOOPJUHATHI B POCTPAHCTBE

BeKTop Ha IUIOCKOCTH U B mpocTpaHCcTBe. C/IOKeHWe W BBbIUMTAHKHE BEKTOPOB.
YMHOKeHHe BeKTOpa Ha UMC/I0. Pa3io)keHue BEeKTOpa M0 TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IIpaBWIO mMapasjienenwresa. PellleHWe 3a7iau, CBA3AHHBIX C
NpUMEeHeHWeM TIpaBWI [JeMCTBUH C BeKTopaMu. IIpsMOyrojbHas CHUCTeMa
KoopAuHAaT B mpocTpaHcTBe. KoopauHathl BekTopa. IIpocrefiiive 3azaud B
KOOp/MHATaX. YToa Mexay BekTopamu. CKajisipHOe TpPOH3BeJieHHe BeKTOPOB.
BbIunc/ieHre yIJIOB MeXAy TPSMBIMUA U TIJIOCKOCTAMHU. KOOpUHATHO-BEKTOPHBIM
METO/] TIPY PelleHuH reOMeTPUUYEeCKHX 3a1au.

INTAHUPYEMBIE PE3YJIBTATDI

JIMUHOCTHBIE pe3y/JbTaTbl OCBOEHWs IPOrpaMMbl ydeOHOrO TpeaMeTa
«MaremaTuKa» XapakKTepu3yrTCs:

I'paxpaHcKkoe BociMTaHue:

c(hOpPMUPOBAHHOCTBHIO T'PAXK/IAHCKOW TIO3UIIMKA 00yuYarolerocss Kak akTHBHOTO U
OTBETCTBEHHOTO  WieHa  pPOCCUNCKOro  oOIlecTtBa,  TpejCcTaB/lieHUEM O
MaTeMaTUYeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3/IMUHBIX CTPYKTYD, SIBJI€HUU,
ripolielyp TpaXkJaHCKOro obiijectBa (BbIOOpPBI, OMPOCHI UM TIp.), yMeHHEeM



B3aMMO/I€MCTBOBaTh C COL[MAJbHBIMA HWHCTUTYTaMU B COOTBETCTBUM C WX
(YHKIUSMU U Ha3HAUEHUEM.

ITaTpuoTHUecKoe BOCIUTAHHUE:

c(hOpMHUPOBAaHHOCTBKD POCCUMCKOW TPaXkKAAHCKOW HWJIEHTUUHOCTU, YBa)KeHUSl K
TMPOILIJIOMY U HaCTOSIIEMY POCCHUHMCKOW MaTeMaTUKH, LIEHHOCTHBIM OTHOIIIEHUEM K
JIOCTVD)KEHUSIM POCCUMCKUX MaTeMaTHUKOB U POCCUMCKOW MaTeMaTUUeCKOW IITKOJIbI,
K WCMO0JIb30BAaHUIO 3THUX AOCTWXKEHUW B [IPYTMX HayKaxX, TeXHOJIOTUSX, cdepax
5KOHOMUKHM.

JyXO0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWEM [IYXOBHBIX LIEHHOCTEM POCCUMCKOrO Hapoza; C(HOpPpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HaHUs, STMUYECKOrO TOBeJieHUs, CBSI3aHHOI'O0 C IpaKTH4YeCKUM
NpUMEHEeHUeM [OCTWKEeHUM HayKu W [1eATe/IbHOCThI0 YUEHOro; OCO3HaHUeM
JIMYHOTO BKJ/Ia/la B MIOCTPOeHKe yCTOMUMBOTO OyayIiiero.

JcTeTnyecKoe BOCIIUTAHME:

3CTETUYECKUM OTHOLIeHWeM K MHUDPY, BK/IOUasg SCTETHUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, pelleHuH, pacCyXIeHuu;
BOCIPUMMYMUBOCTBIO K MaTeMaTUUECKUM acIieKTaM pa3/InuHbIX BUJOB UCKYCCTBA.
du3snueckoe BOCIUTAHUE:

c(hOpMHUPOBAaHHOCTBIO YMEHUsI TIPUMEHSITb MaTeMaTUueCKre 3HaHUs B MHTepecax
340poBoro u Ge3omacHoro obpasa >KW3HU, OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY
3/J0POBbI0 (3/10pOBO€ TTHUTaHHE, COATaHCUPOBAHHBIA PEXXUM 3aHSITHH U OT/bIXa,
peryssipHas (u3rMueckasi aKTUBHOCTH); (PM3MUECKOTO COBEPIIEHCTBOBAaHUS, MpHU
3aHSITUSIX CTIOPTMBHO-03/J0POBUTE/IbHOM J1eATeIbHOCTBIO.

TpyAoBoe BocIIMTaHMe:

TOTOBHOCTBIO K TpPYZAY, OCO3HaHWEM ILIeHHOCTH TpPYAOJO0us; WHTEpecoM K
pa3MyHbIM  cepaM  TIpodeCCUOHATbLHOM  JeATeNbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ TPUIOKeHUSIMH, YMeHHeM COBepIaTh OCO3HAaHHBLIM BbLIOOD
Oyayiieii mipodeccHd W peann30BbIBaTh COOCTBeHHbIE JKHU3HEHHBbIE TIIaHbBI;
TOTOBHOCTBIO UM CIIOCOOHOCTBIO K  MaTeMaThUueCcKoMy 0Opa3oBaHHMIO U
caMo00pa30BaHUI0 Ha TIPOTSDKEHWM BCeM JKWU3HH; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTUIO B PellieHUH NPAKTAYeCKUX 3aJjay MaTeMaTUueCKOM HarpaB/IeHHOCTH.
JKo/I0TUYecKoe BOCIIUTaHHUe:

c(hOpMHUPOBAaHHOCTBKD ~ JKOJIOTUUECKOM  KY/JIbTYypbl, TIOHMMaHUEM  BJIASHUSA
COIL[Ma/IbHO-9KOHOMMYECKUX TPOLIeCCOB Ha COCTOSIHWE TPUPOJHOM M COLIMATbHOU
cpeipl, OCO3HaHWEM TJI00aBbHOTO  XapakTepa JKOJIOTUYeCKHUX TIpobsiem;
OpUeHTallMeldd Ha TIpUMeHeHWe MaTeMaTW4yeCKWX 3HaHWK /i pellleHus 3a/ad
B 00/1aCTV  OKpYy>Karolleld cpefibl, TIJITAHWUPOBAHWS TIOCTYNIKOB U OLEHKA WX
BO3MO>XHBIX MOCeACTBUN [I/I1 OKPY>Katolllel Cpe/ibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAaHHOCTBKO ~ MHPOBO33DEHUS], COOTBETCTBYKIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKu ¢ OOIIIECTBEHHOW TMPAKTHUKH, TMOHWUMaHUEM
MaTeMaTUUYeCKOW HayKh Kak cCQepbl ue/ioBeUeCKOW [esTe/IbHOCTU, STAroB eé
pa3BUTUSI U 3HAUMMOCTU /ISl Pa3BUTUS LIMBWIM3ALIUM; OBJ/IaIeHHEM SI3bIKOM
MaTeMaTUKU M MaTeMaTUYeCKOW Ky/JIbTypOM KakK Cpe[CTBOM II03HaHUS MUPa;
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FOTOBHOCTBIO OCYINECTBJIATH IIPOEKTHYHO M HCCI€O0BATE/IbCKYHO AeATe/IbHOCTb
NMHIWBUAYA/IbHO U B T'DVYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI
MertanipejMeTHbIe pe3yJ/ibTaTbl OCBOEHHUsSI TIPOTpaMMbl yueOHOTO TipeaMeTa

«MaremMaTuka» XapaKTepPU3yITC OBJ/IafIeHEM
YHUBepCabHBIMU NO3HABAMe/AbHbIMU 0elicCmeusimMu, YHUBEPCAAbHbIMU
KOMMYHUKAMUBHbIMU Oeticmesusamu, YHUBEpCAAbHbIMU pe2yAsimueHbIMU
deticmsusimu.

1) YHueepcanbHble no3nasameibHble Oelicmausl, obecneuusarom

¢opmuposaHue 6a308bix KOSHUMUBHbIX nhpoyeccos obyuarouwjuxcsi (ocgoeHue
Memo0o8  NO3HAHUS ~ OKpyxcamuwezo0  Mupd;  npuMeHeHue  /102UYecKUux,
uccnedogame/bCKUX onepayutl, yMeHuli pabomams ¢ uHgopmayueti).

Ba3oBble joruueckue JeiCcTBUSA:

e BBISIB/ISITh U XapaKTepU30BaThb CYI|eCTBEHHbIe TPU3HAKU MaTeMaTUUYeCKUX
O00BEKTOB, TIOHATHM, OTHOIIEHWA MeXAy TOHATUSIMH;  (POPMYIHUPOBATh
onpejie/ieHUs IOHSITUM; YCTaHAB/IMBAaTh CYILeCTBEHHbIM MPU3HAK KJIaCCU(PUKALUY,
OCHOBaHMS /11 0000IIIeHNs] ¥ CpaBHEeHHMsI, KpUTepUX TTPOBOJUMOI0 aHA/TH3a;

o BOCIIpHHWMAaTh, (OpMyIMpOBaTH W  TIPeoOpa3oBbIBaTh  CYKAEHUS:
yTBep/UTe/IbHbIe U OTpULlaTe/IbHbIe, eIMHUUHbIE, UaCTHbIE U 00I11I1e; YC/IOBHbIE;

e BBLIABJIATH MaTeMaTHhuecKue 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTvBopeunsi B (pakTax, JaHHbIX, HAOJIO/IeHUAX U YTBEPXKAEHUSIX; MpejaraTb
KpUTEePHH [1JIs1 BbISIB/IEHUsI 3aKOHOMEPHOCTeM 1 TIPOTHBOPEUNid;

e JlefaThb BBIBOJbLI C WCMOJIb30BAHWEM 3aKOHOB JIOTMKH, [eJYKTUBHBIX WU
VIH/IYKTUBHBIX YMO3aK/IF0UeHUM, YMO3aK/JIF0UeHWH 10 aHaJI0OTUY;

o TIPOBOJUTH CaMOCTOSITe/TbHO JlOKa3aTe/bCTBa MaTeMaTU4eCcKux
yTBepXKJeHu (mpsiMble W OT MPOTHMBHOrO), BBICTpPAWBaThb apryMeHTAaLUIo,
TIPUBO/JUTH TIPUMEPBI M KOHTPITPUMEpPBI; 000CHOBBIBAaTh COOCTBEHHBIE CYXKAEHUS U
BBIBO/IbI;

o BbIOMpaTh criocob pereHuss yueOHOW 3ajauM (CpaBHHMBAaTh HECKOJIBKO
BapUAHTOB  pellleHWs, BbIOMpaTb Haubosiee  TOAXOAAIIMM C  YUETOM
CaMOCTOSITe/TbHO BbI/Ie/IeHHbIX KDUTEPUEB).

Bba3oBbie ucciegoBare/nbCKHe AeCTBHS:

e HCIIOJIb30BaThb BOMPOCHI KaK MCC/Ae[0BaTeIbCKUM WHCTPYMEHT I103HaHUS;
dbopMy/nmMpoBaTb  BOMpOCH,,  (UKCHpYIOIWe  TPOTHBOpeune,  Mmpobiemy,
yCTaHaB/MBaTh WMCKOMOe M JaHHoe, (OpMUpPOBATh TUIOTE3y, apryMeHTUpPOBaThb
CBOIO MO3ULIUI0, MHEHUE;

e TIPOBOAUTH CAMOCTOSITE/IbHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIe[JlOBaHHe
TI0 YCTAHOBJIEHWIO 0COOEHHOCTEeM MaTeMaTHUeCKOTo 00beKTa, sIBJIeHHs, MPoIiecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCCaMu;



e CAMOCTOSTENHLHO (GOPMYJIHUPOBaTh 0000IeHUsT ¥ BLIBOJBI TI0 pe3y/bTaTaM
NPOBeIEHHOTO  HAOJIIOZieHUsl, MCC/IeIoBaHUs], OLIeHHWBaThb  JIOCTOBEPHOCTHb
TOJIyYeHHbBIX pPe3y/IbTaToOB, BLIBOJOB U 000011IeHMi;

e TIPOTHO3UPOBAaThb BO3MOXKHOE pa3BUTHE TMpOLlecca, a TakKe BbIJBUraTh
Tpe/NI0/I0KEHUS O er0 Pa3BUTUM B HOBBIX YCJ/IOBUSIX.

Pa6oTa c uHdopmarueii:

e BBIB/IATH AePUIUTEI MHPOPMALIUU, JaHHBIX, HEOOXOAUMBIX /ISl OTBETa Ha
BOIIPOC U JIJIs pellleHus 3a/auH;

« BBIOMpATh MH(GOPMALIMIO U3 UCTOUYHHUKOB Pa3/IMUHBIX THUIIOB, aHATM3UPOBATh,
CHUCTeMaTU3UpOBaTh W MHTEPIPEeTHUPOBaTh HWHGOPMAI[UIO pa3/IMuHbIX BHUIOB U
dhopM npefcTaB/ieHUS;

e CTPYKTYpHPOBaTh HMH(OpMal[MIO, TIPe/ICTaB/IsATL €€ B pa3IUuHbIX (opMmax,
W/ITFOCTPHUPOBATh IrpacdruecKu;

o OLleHUBATh Ha/[E>KHOCTD vH(opMaru 1o CaMOCTOSITE/TLHO
chopMyTMPOBAaHHBIM KPUTEPUSIM.

2) YHugepca/nbHble KOMMYHUKAmMueHble Oelicmaus, obecneuusaiom
C(hOpMUPOBAHHOCMb COYUA/IbHBIX HABBIKO8 0OYUAOWJUXCH.

Oouenme:

e BOCIPUHUMATh U (POPMYTUMPOBATh CYXK[EHHS B COOTBETCTBUM C YCJIOBUSIMHU
U LIesIMH OOII[eHUs; SICHO, TOUHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3DEHHS B
YCTHBIX U TIMCbMEHHBIX TEKCTaX, /laBaTh IMOSICHEHUS MO XOAY PpeLIeHUs 3a/auu,
KOMMEHTHPOBATh MOJyYeHHbIN pe3ybTaT;

e B Xofie 00CYKZeHUs 3aZlaBaTh BOIMPOCHI TI0 CYIIIECTBY 0OCY>K/1aeMOM TeMbl,
npo0/iemMbl, pelllaeMON 3aj7lauM, BbICKa3biBaTh W/leW, HalleJieHHble Ha TIOMCK
pellleHus; COMOCTaB/ASTh CBOU CYXAEHUS C CYXXKIEHUSMHM [APYTUX YUaCTHUKOB
Juasiora, 0OHapy)KHWBaTh pa3/Mure W CXOZCTBO IO3WI[MH; B KOPpeKTHOW (opme
(opMy/MpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KeHMUS;

o TIpeACTaB/IATh Pe3yJIbTAThl PElLleHUs 3aZjlauM, SKCIIePUMEeHTa, UCCIe0BaHus,
TIPOEKTa; CAMOCTOSATebHO BBIOMPATh (hOpMaT BBLICTYIIEHWS C Y4YETOM 3ajau
TIpe3eHTaly ¥ 0COOEHHOCTeH ayIUTOPUM.

CoTpyaHu4YecTBO:

o TIOHMMATh W MCII0/Ib30BaTh MPEMMYIIeCTBA KOMAaHAHONH ¥ WHAWBHUYaTbHON
paboTbl TIpM  pellleHUWH yueOHBIX 3a/ay; TPUHUMAThb IieJlb COBMECTHOU
JesiTe/TIbHOCTH, TUIAHUPOBaTh OPraHM3allMi0 COBMECTHOH paboThl, pacrpezessTh
BUZBI paboT, JOroBapMBaThCsl, OOCY)KAATh TIPOLECC M pe3y/abTaT paboThl;
00600111aTh MHEHMSI HECKOJILKUX JIFO1eH;

e yYaCTBOBATb B IPyNMOBbIX (hopMax paboThl (00CYXAeHUs, 0OMEH MHEHHH,
«MO3TOBbIe INTYPMbI» W HHbIE); BBIMOJHATb CBOIO YacTb paboThl U
KOOP/IMHUPOBaTh CBOU [€MCTBUS C JPYTMMU UjeHaMH KOMaH[bl; OL€HWBATb
KauecTBO CBOEr0 BK/Iajla B OOIWM MPOJYKT MO KPUTEPUsIM, COPMY/IUPOBAHHBIM
yuaCTHUKaMHU B3aUMO/eHCTBYSI.



3) YHugepcaibHble pe2yassmueHble Oelicmeusi, obecneuusarom
(hOpMUpOBAHUE CMbIC/08bIX YCMAHOBOK U HCU3HEHHbIX HA8bIKO8 AUYHOCMU.
Camoopranusanus:

e COCTaB/IAThH TUIaH, aITOPUTM PeLlIeHHs 3a/]JauM, BHIOMpATh CIIOCO0 peleHus ¢
YUETOM UMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MO>KHOCTEM, apr'yMeHTHPOBATh
Y KOPPEKTUPOBaTh BapUAHTHI PeIlleHnH C yUYETOM HOBOU UH(OPMaLIUU.

CaMOKOHTPOJIb:

e BJ/AJleTb HaBbIKAMU [I03HABaTe/JbHOW pedeKCMM KakKk OCO3HaHUS
COBepIIaeMbIX JAeMCTBUM U MBICIUTEIbHBIX TPOLIECCOB, UX Pe3y/bTaTOB; BaJeTh
crocobamMy CamoOTIpOBEPKM, CAaMOKOHTPOJIST Tpoliecca YW pe3yJ/bTaTa pelleHus
MaTeMaTUUeCKOH 3a/iauy;

o TMpeABUJeTh TPYLHOCTU, KOTOPbIe MOT'YT BOSHUKHYTh [IPU pPeLLIeHUH 3a/auy,
BHOCHUTb KOPPEKTUBBI B /leATe/TbHOCTh HA OCHOBE HOBBIX 00OCTOSITE/IbCTB, AAHHBIX,
Hali/leHHbIX OIIUOOK, BbISIBJIEHHBIX TPY/IHOCTEM;

o OLIEHWBaThb COOTBETCTBHE pe3y/bTaTa LeJd W YC/IOBUSM, OOBSICHATH
TIPUYKHBI JOCTW)XXEHUS WIU HeLOCTHMKEeHUS] Pe3yJIbTaTOB JesATeIbHOCTH, HaXO4UTh
OIITHOKY, ZIaBaTh OI[€HKY MPHUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATHI
10 K/ITACC
OrieprpoBaTh MOHATUSAMU: TOUKA, MpsiMasi, TIJI0CKOCTb.
[IpMeHSTh aKCHOMBbI CTEpeOMeTPUM U CJIe[ICTBUSI U3 HHUX TIPU pelleHduu
reoMeTpUYecKux 3aziau.
OrnepupoBaTh TOHSATUSMU: T1apasieIbHOCTh U TepIeHJUKY/ISIPHOCTb TIPSIMbIX U
IIJIOCKOCTEH.
KrnaccubuiypoBath B3aMMHOE — pAcrojioKeHHe TIpsSMbBIX W TIJIOCKOCTed B
TIPOCTPAHCTBE.
OmnepypoBaTh TOHATHSMU: ABYTPAHHBIM yTroJ, TPaHUA [ABYIPAHHOTO yrja, pebpo
JBYTDAHHOTO yrJja, JUHEeWHbIM yron [BYrPaHHOrO yrja; TpajlycHass Mepa
JIBYTPaHHOTO yTJia.
OnepupoBaTb  TIOHSATUSIMA: MHOTOTPDAHHUK, BBIMYK/IbIM W HEBBIMYK/bIU
MHOT'OTPaHHMK, 37IeMeHTbI MHOTOIPaHHHKa, ITPaBU/IbHbI MHOT'OTPaHHUK.
Pacrio3HaBaTh OCHOBHble BHZbI MHOIOTPAaHHMKOB  (TIMpaMujia; IpU3Ma,
TIPSIMOYTOJTbHBIN Maparuiesnenuries, Ky0).
KnaccuduiypoBaTh MHOTOTPAaHHUKM, BbIOMpasi OCHOBaHUS [/Is1 K/acCU(HKAI[UN
(BBITIyK/Ible W HEBBIMYK/ble MHOTOTPDAaHHUKM; TpaBWIbHble MHOTOTPaHHUKY;
TIpsiMble Y HaK/IOHHbIe ITPU3MBI, Tapasiie/ieruIie/ibl).
OrnepupoBaTh MOHATUSMU: CEKYIllasi MJIOCKOCTh, CeueHre MHOT'OTPaHHUKOB.
OOBSACHATDH TTPUHLIUATIBI [TOCTPOEHUS CeUEHHUH, UCIIONb3Ys MEeTO/] CTIe/IOB.
CTpouTh CeuyeHHSI MHOTOT'DAaHHUKOB METOZIOM CJeZIOB, BBITIOMHSATH (BBIHOCHBIE)
TIJIOCKWE UePTeKU M3 PUCYHKOB TTPOCTBIX O0O0BEMHBIX (UTYp: B CBEpPXY, COOKY,
CHU3Y.



Pemath 3alaud Ha HaxOKJeHWe TeOMeTPHUEeCKMX BeJIMUMH 10 o0OpasiiaM WiIu
airopuT™MaM, TNpUMeEHss] W3BeCTHble aHaJIUTHYeCKhe MeTOAbl TIpU pelleHur
CTaHJapTHBbIX MaTeMaTUUeCKUX 3a/lau Ha BbIYMC/IEHUEe PaCCTOSIHUU MeXAy ABYMS
TOYKaMHM, OT TOUKM [0 TIpIMOM, OT TOYKM [0 TIJIOCKOCTH, MEXAY
CKpeLMBaOLLIUMUCS TIPSIMbIMU.

Pemath 3alaud Ha HaxOKJeHWe TeOMeTPHUEeCKMX BeJIMUMH 10 o0OpasiiaM WiIu
airOpuT™MaM, TpUMeEHss] W3BeCTHble aHaJIUTUYeCKhe MeTOAbl TIpU pelleHur
CTaHJApPTHbIX MaTeMaTMYeCKUX 3aJjad Ha BbIYMC/AEHHE YIJIOB  MEXAY
CKPEeLMBAIOLIMMUCS TPIMBbIMH, MeXAy TMpPSAMOM U IUIOCKOCTBI, MEXAY
TJIOCKOCTSIMM, IBYTPaHHbIX YTJIOB.

BbuncnsTh 00bEMBI U TIIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TPH3Ma,
ndpaMyzia) C TMpUMeHeHWeM (OpMYJ; BBIUMC/IATh COOTHOLUEHUS MEXAY
TIJTOIIAIIMU TIOBepXHOCTeH, 00bEMaMu 1TOI0OHBIX MHOTOTPaHHUKOB.
OneprpoBaTh MOHSATHUSMU: CUMMETPHSI B MPOCTPAHCTBE; LIEHTP, OCb U TIJIOCKOCTh
CUMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

M3Bnekatb, TIpeoOpa3oBbiBaTh W  MHTEPNpPeTHPOBaTh  WHGMOPMALIO O
MPOCTPAHCTBEHHBIX TeOMeTPUUeCKUX (Purypax, rpejCcTaB/JeHHYI0 Ha uepTeXxax U
PUCYHKaX.

[IpuMeHsITE reoMeTpuueckue (akThl [/Isi pelleHUs] CTepeoMeTpUUYeCKUX 3ajad,
MpeAroiarariux HEeCKOJbKO 1IaroB pelleHus, €eC/Jd YCAOBUS TpPUMeHEeHUs
3a/laHbl B IBHOM (hopMme.

[IpyuMeHsiTE ~ TpoOCTeMIIMe  TMpOrpaMMHbIE  CpeACTBA U 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI TIPU PellleHUH CTePeoOMeTPUYeCKUX 3azau.
[IpyBOgUTL MpUMeEpPbl MaTeMaTUUYeCKHWX 3aKOHOMEDHOCTeW B TMPHUPOJE U KU3HH,
pacrio3HaBaTh MPOsIB/IEHUe 3aKOHOB FreOMeTPUU B UCKYCCTBe.

[IpyMeHSITH TOMyUYeHHble 3HAHUSI HA TMPAKTHMKE: aHa/JIW3MpOBaThb peasibHbIe
CUTyallid W TIDUMEHSITb M3y4YeHHble TIOHSITUS B MpOLIeCCe TOWCKa pelleHust
MareMaThyecKu C(OpMYyJIUPOBAHHON TIpoO/eMbl, MOZEJUPOBaThL peasibHble
CUTyalldd Ha S3blKé TeOMeTpPUH, WUCCAe[oBaTh TMOCTPOEHHble MOZEMN C
WCTI0/Ib30BaHNeM IreOMeTpUUYeCKUX TIOHSTUH U TeopeM, aTirapaTa ajiredphbl; peliaTh
NpakTUYeCcKre 3a/lauM, CBsI3aHHbIE C HAXO0XK/IeHUeM reOMeTPUYEeCKUX BeJIMUMH.

11 KVTACC

OnepupoBaTh TMOHATUSIMU:  LIWIMHJpPUYeCcKasi TOBEepXHOCTb, oOpa3sytolre
L[UIUHAPUYECKONW  TIOBEDXHOCTH;  ILIWIMHD;  KOHWYecKas  TOBEepPXHOCTb,
oOpa3yoiye KOHUUYeCKO TTIOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.
Pacnio3HaBathk Tena BpaieHus (UIMH/P, KOHYC, cdepa v map).

OOBACHATD CTIOCOOBI TIOJTYUEHUS TeJT BPAIl[eHHSI.

KrnaccuduiipoBaTh B3auMHOe pacriosioxkeHue chephbl U TMI0CKOCTHU.

OrnepupoBaThb TMOHSATUSMU: I1APOBOM CErMeHT, OCHOBaHUE CermMeHTa, BbICOTa
CerMeHTa; I11apOBOM CJIOM, OCHOBaHUe 111apOBOr0 CJIOsl, BbICOTA I1IapOBOTrO CJIOS;
11apDOBOU CEKTOP.

Bbrunciste 06bEMBI M TUIOIIA[M TIOBEPXHOCTEN Tesl BpallleHUs], FTeOMeTPHUUeCKUX
TeJ1 C IpuMeHeHueM (hOpMyJI.



OrnepupoBaTb MOHATUSMM: MHOTOTDAHHUK, BITMCAHHBLIM B chepy U OIMUCAHHbBIN
0K0J10 cepbl; cepa, BMMCaHHAsi B MHOTOTPAaHHUK WJTY TeJI0 BpallleHUsl.
BBIUNMCASTE COOTHOIIEHUST MeXKAY TIION[aIsMA TIOBEPXHOCTe U 00b&éMamu
TIOI00HBIX Te.

N306pakaTh n3yuaeMblie GUTYPhI OT PYKU U C TIPUMEHeHHeM TPOCThIX UePTEXHBIX
WHCTPYMEHTOB.

BbITIO/IHATD (BBIHOCHBIE) TIJIOCKME YepTeXXU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: Buz cBepxy, cO0Ky, CHU3Yy; CTPOUTh CeUeHHs TeJT Bpall[eHus.

3BnekaTtb, HWHTEpPIIPETUPOBaTh U  IpeoOpa3oBbiBaTh  HWHGOPMALIO O
TIPOCTPAaHCTBEHHBIX T'eOMeTpHUUYeCKUX (urypax, npejiCTaB/eHHYI0 Ha uepTe)kax U
PUCYHKaX.

OrneprpoBaTh MOHATUEM BEKTODP B ITPOCTPAHCTRE.

BLITIO/IHATD [IeHCTBUSI C/I0’KEHUsSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB U YMHOXEHUSI
BeKTOpa Ha UUC/I0, 0OBSICHSATh, KAKUMU CBOMCTBAMU OHU 00/1a/1at0T.

[TpuMeHSTh TPaBUJIO Mapasiesienuresa.

OnepupoBaTh MOHSTUSMU: [1eKapTOBbI KOODJWHATHI B TIPOCTPAHCTBE, BEKTOP,
MOJYJ/ib BEKTOpa, PaBEHCTBO BEKTOPOB, KOODAMWHATHI BEKTOPa, YIrojJ MeXAy
BEKTOpaMHU, CKa/sipHOe MPOU3Be/leHre BEKTOPOB, KO/UTMHeapHbIe M KOMIIaHapHbIe
BEKTOPBI.

HaxoauTe cymMMy BEKTOPDOB M TpOM3BeZleHHMEe BEKTOpa Ha YHWC/I0, YroJ MEXIY
BEKTOpaMH, CKajsipHOe T[IpOM3BeJieHHe, pacKaaZblBaTb BEKTOpP MO ABYM
HEKOJIJIMHEeapHbIM BEKTOPaM.

3a/1aBaTh IJIOCKOCTb YPaBHEHUEM B [1eKaPTOBOU CUCTEMe KOOpZUHaT.

[TpumeHsITL TeomMeTpuueckue (HakTbl /51 pellleHus CTepeoMeTpUUYecKUX 3afad,
MpeAroiarariux HEeCKOJbKO 1IaroB pelleHus, €eC/Jd YCAOBUS TPUMEHEeHUs
3a/laHbl B IBHOM (hopMme.

PellaTh mpocTelilivie reoMeTpUuecKue 3aZladyd Ha TIpUMEHeHHe BeKTOPHO-
KOOPJAMHATHOTO MeTO/ia.

PeliaTh 3a/1auv Ha [j0Ka3aTelbCTBO MaTeMaTUYeCKUX OTHOLIEHWW M HaXOXK[eHue
reoMeTpUUeCKHUX BEJTMUMH 10 00pa3liaM WIA a/ifOPUTMaM, TIPUMEHsIsI U3BeCTHBIe
MeTO/Ibl TIDU pellleHUH CTaHAApTHBIX MaTeMaTUueCKUX 3a/au.

[TpumeHsITb ~ TIpOCTellllMe  TpOrpaMMHbie  CpPeACTBa U 3/€KTPOHHO-
KOMMYHUKAI[UOHHbIE CUCTEMBI IPU PellleHUU CTepeoMeTpUUeCcKUX 3aau.
[TpuBOAUTL TIpUMeEpbI MaTeMaTU4YeCKUX 3aKOHOMEPHOCTel B MpPUpOJie U >KU3HH,
pacrio3HaBaTh MPOsIB/IEHUe 3aKOHOB FreOMeTPUU B UCKYCCTBe.

[TpuMeHSITL TIO/lyueHHble 3HaHUSI Ha TIpaKTUKe: aHaIu3UpOBaTh peasibHble
CUTyallUM W TIDUMEHSITb U3yueHHble TIOHSATUSI B Tpoljecce TOUCKa pelleHus
MaTeMaTHueCKu ChHOpMyIMpPOBaHHON TIpO0J/ieMbl, MO/IeJTUPOBATh peabHbIe
CUTyalldd Ha S3blKé TeOMeTpPUH, WUCCAe[oBaTh TMOCTPOEHHbIe MOZEIN C
WCTI0/Ib30BaHKEeM IreoOMeTpUUYeCKUX TIOHSITUI U TeopeM, aTirapaTa ajiredphbl; peliaTh
NpakTUYeCcKre 3a/lauM, CBsI3aHHbIE C HAXO0XK/IeHUeM reOMeTPUUeCKUX BeJIMUMH.
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TEMATNYECKOE IVNTAHUPOBAHUE

10 KJZTACC
JJ/IeKTPOHHbIE JlesTeIHOCT,
Kon- y4HTe A C Y4eTOM
Ne (mudposrbie) .
Pa3zpgen, Tema ypoka BO paboueii
n/n oOpa3oBarTe/bHbIE
JacoB MPOrpaMMbI
pecypchl
BOCIUTAHHSA

I | BBepenmue B crepeomerpuio (10 uacos)

1 | OcHOBHBIE TOHATHS 1 yCcmaHosneHue
CTepPeOMeTpUH: TOUKa, Tpsimas, 0ogepumesbHbIX
TJIOCKOCTB, POCTPaHCTRBO. OMHOWeHULl Mexcoy
[TpaBusia u300pakeHust Ha neoazo2uyuecKum
PUCYHKaX: N300pa>keHUsI pabomHukom
TUIOCKOCTeH, TlapasiielbHbIX u e2o
MpsIMBIX (OTPE3KOB), CEpeIUHbI obyuarowjumucs,
OTpe3Ka cnocobcmayowux

2 | IlonsTus: nepeceKaroyecs 1 no3umueHoMy
TJIOCKOCTH, TIepeceKaroIecst gocnpusimuio
npsiMasi ¥ TJIOCKOCTb obyuarowumucs

3 | IloHsTHS: TepeceKarorecst 1 mpebosaHuli u
TJIOCKOCTH, TIepeceKaroIecst npocb6
TnpsiMasi ¥ TJIOCKOCTb neoazo2uuecKo2o

4 | 3HaKOMCTBO C 1 pabomHuka,
MHOTOTDAHHUKaMH, npueneueHuio ux
n300pa’keHue 8HUMAHUSI
MHOTOTDaHHHUKOB Ha K 0bcyscoaemoll Ha
PUCYHKaX, Ha MPOEKLIMOHHBIX YPOKe uHpopmayuu,
yepTexax akmueusayuu ux

5 | HavaneHble cBesieHus 0 Kybe 1 1 No3HaeamebHol
npaMu/ie, UX Pa3BEPTKU U OesimebHOCMU;
Mozenu. CeueHust nobyacoeHue
MHOTOTPaHHUKOB obyuarowjuxcs

6 | HauanbHble CBeZieHUs O Kybe u 1 cobo0amb Ha ypoke
npaMu/ie, UX Pa3BEPTKU U obwenpuHsmbie
Mogenu. CeueHust HOPMbl NOBEOeHUSl,
MHOTOTDaHHUKOB npasuna odbwjeHus co

7 | Ilousitie 06 1 cmapwumu
aKCHOMaTUYeCKOM (nedaeoeuueckumu
TIOCTPOEHHH CTepeoMeTpHH: pabomHukamu)
aKCHOMBI CTEPeOMETPUY U u ceepcmuukamu
C/Te[ICTBUSL U3 HUX (obyuarowjumucs),

8 | Moustue 06 1 NPUHYUNDL yueGHOU
aKCHOMaTUYeCKOM OuCYUnIUuHbL
MOCTPOEHUU CTepeOMeTpHUU: u camoopeddusayuu
aKCHOMBI CTEPEOMETPUH U
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C/1eICTBUA M3 HUX

ITousTue 06
aKCUOMAaTUYeCKOM
TIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHN U
C/Ie[ICTBUS U3 HUX

10

ITousTue 06
aKCUOMAaTUYeCKOM
TIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHN U
C/TeZICTBUSL U3 HUX

IT

IIpsiMble ¥ MJI0CKOCTH B pocTpaHcTBe. IlapanelbHOCTE NPAMBIX M IJIOCKOCTeH (12

4acoB)

11

BsaumHoe pacrionokeHue
MPSIMBIX B MPOCTPAHCTBE:
repeceKaroimecs,
rapasiiesibHble U
CKpelMBarolyecs npsiMble

12

[TapaniensHOCTE IPSAMBIX U
TJIOCKOCTeN B MPOCTPAHCTBeE:
rapasijiesibHble Npsivble B
NIPOCTPAHCTBE;
Mapa/iIe/IbHOCTb TPEX IMPSMBIX

13

[TapaniensHOCTE IPSAMBIX U
TJIOCKOCTEN B MPOCTPAHCTBeE:
[TapannensHOCTb NPSIMOU U
TIJIOCKOCTH

14

YT/l € COHarpaB/IeHHbIMU
CTOPOHaMU

npumeHeHue Ha
Yypoke
UHMepaKmueHblx
¢opm pabombl ¢
obyuarowumucs:
UHMeANeKMYaNbHbIX
uep,
CMUMYAUPYIOWUX
Nno3HagamesbHy0
momueayuio
obyuaroujuxcs

15

Yron Mexay NpsIMbIMU B
TIPOCTPAHCTBE

16

Yron Mexay NpsIMbIMU B
TIPOCTPAHCTBE

17

[TapannensHOCTB MJIOCKOCTEM:
napaJiie/bHble TJIOCKOCTU

18

CaoricTBa napasnienbHbIX
TIJIOCKOCTeN

19

[Tpocrenmne
MIPOCTPaHCTBEHHbIE (PUTYPHI
Ha TJIOCKOCTHU: TeTpasAp, Kyo,
napasulesienure]

20

[TocTpoeHue ceueHuu

21

ITocTpoeHue ceueHnu

—

22

KonrposbHast paboTa 1o Teme
"[IpsiMble ¥ TIJIOCKOCTHU B
NIPOCTPaHCTBe.
[TapaniensHOCTE IPSAMBIX U
TJ1I0CKOCTe"

III

IlepnieHAMKY/IAPHOCTD NPAMBIX H IJI0

ckocrel (12 yacoB)

23

[TeprieB MKy ISIPHOCTD NIPSIMOU
Y TUIOCKOCTH:

1

npuesneueHue
BHUMAHUS

12




NeprieHVKYJIsSIpHbIe NpsIMble B

obyuarowjuxcs K

TIPOCTPAHCTBE YEeHHOCMHOMY
24 | IIpsMble napasiie/bHble U 1 acnekmy usyuaemblx
NeprieHMKyIspHbIe K HA ypOKax siefeHull,
TIJIOCKOCTH op2aHusayus ux
25 | IIpsMble napasiiesbHble U 1 pabombi ¢
NepreHKy/IspHbIe K nosy4yaemoti Ha
TIJIOCKOCTH YPOKe COYUa/bHO
26 | IIpusHak 1 3HaYuUMolul
NepreHUKY/IIPHOCTH NIPSIMOU uHopmayuet —
Y TUIOCKOCTH UHUYUUpOsaHue ee
27 | Tlpu3Hak 1 obcysicoeHus,
NeprieHUKY/ISIPHOCTH NIPSIMOU 8bICKA3bI8AHUA
U TJTIOCKOCTH obyuarowumucs
28 TeopeMa 0 HpHMOfI 1 C80€20 MHeHUsl no ee
TTeprIeH/IVKYISPHOM nosody, ebipabomku
IUIOCKOCTU C80€20 K Heu
29 | Teopema o npsimou 1 OMHOWeEeHUA
NepreHVKYy/IIpHOU
TIJIOCKOCTH
30 | Teopema o npsmou 1
NeprieHVKYyIIpHOU
TIJIOCKOCTH
31 | IlepnieHAUKYIAP U 1
HaKJIOHHbIE: paCCTOSIHUE OT
TOUKHU [0 TIJIOCKOCTH,
pacCcTosiHUe OT TIPSIMOM 10
TIJIOCKOCTH
32 | IlepnieHAUKYIAP U 1
HaKJ/IOHHbIE: paCCTOSIHUE OT
TOUKHU [0 TIJIOCKOCTH,
pacCcTosiHUe OT TIPSIMOM 10
TIJIOCKOCTH
33 | [lepnieHAUKYIAP U 1
HaKJ/IOHHbIE: paCCTOSIHUE OT
TOUKHU [0 TIJIOCKOCTH,
pacCcTosiHUe OT TIPSIMOM 10
TIJIOCKOCTH
34 | IlepnieHAUKYIAP U 1
HaKJ/IOHHbIE: paCCTOSIHUE OT
TOUKHU [0 TIJIOCKOCTH,
pacCcTosiHUe OT TIPSIMOM 10
TIJIOCKOCTH
IV | ¥Yrasl Mexay npAMbIME U 1710cKocTsiMH (10 yacoB)
35 | YrJ/ibl B IPOCTPAHCTBE: yroj 1 npueseyeHue
MeXX/1y IPSIMOM U IVIOCKOCTBIO 8HUMAHUA
36 | JIByrpaHHbIN yroJi, JMHEUHbIN 1 obyuarowjuxcs K
yroJ1 ABYTPaHHOIO yIJia YEeHHOCMHOMY
37 | AByrpaHHbIN yroJi, TMHEUHbIN 1 acnekmy u3yuaemblx
yroJ1 ABYTPaHHOIO yIJia HA ypOKax siefeHull,
38 | IlepneHAUKYISPHOCTD 1 op2aHusayus ux
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IIJIOCKOCTeN: MPU3HaK
NeprieH/IMKYIpHOCTH JBYX
TIJIOCKOCTeN

39

[TeprieH UKy IIPHOCTD
TJIOCKOCTeN: MpU3HaK
NepreHJUKY/ISIPHOCTH JBYX
TIJIOCKOCTeN

40

[TeprieH UKy IIPHOCTD
TJIOCKOCTEN: MPU3HaK
NepreHUKYISIpPHOCTH JBYX
TIJIOCKOCTeN

41

Teopema o Tpéx
NeprneHuKyasipax

42

Teopema o Tpéx
NeprneHAuKyasipax

43

Teopema o Tpéx
NeprneHAuKyasipax

44

KonrposnsHast paboTa o
TeMaM "llepneHAUKYISpPHOCTD
NPSIMBIX U IIJIOCKOCTeN" U
"Yrbl MeXay NpsSAMbIMU U
IJI0CKOCTAMU"

pabomnbi ¢
nosy4yaemoti Ha
YDPOKe coyuanbHO
3HayuUMolul
uHgopmayueli —
UHUYUUpPOBAHUE ee
o0cydicoeHusl,
8bICKA3bI8AHUS
obyuarowjumucs
€80e20 MHeHUsl No ee
nogooy, 8bIpabomxu
c80e20 K Hell
OmHoWeHUsl

MuororpanHuks (11yacos)

45

[TousTre MHOrOrpaHHUKa,
OCHOBHbI€ 3/IeMeHTbI
MHOTI'OTPaHHUKaA, BBIMYKJ/IbIe U
HEeBBINYKJ/Ible MHOTOTDaHHUKU;
pas3BEépTKa MHOIOIPAaHHUKA

46

[Tpu3ma: n-yrosbHasi MPU3Ma;
I'PaHy ¥ OCHOBAHUSI TIPHU3MBbI;
nipsiMasi ¥ HaK/IOHHast TIPU3MBI;
OOKOBas U IoJIHas
TIOBEPXHOCTD TIPU3MBbI

47

[Tapannenenuref,
NIPSIMOYTO/IbHBIN
napasuiesieniures; U ero
CBOVCTBA

npumeHeHue Ha
Ypoke
UHMepaKmMueHblx
¢opm pabombl ¢
obyuarowumucs:
UHMeANeKMYaNbHbIX
uep,
CMUMYAUPYIOWUX
Nno3HagamesbHy0
momueayuio
obyuaroujuxcs

48

INTupamuja: n-yrosisHas
nvpamu/ia, rpaHy ¥ OCHOBaHUe
npaMu/bl; OOKOBasi U TIOJTHAst
MOBEePXHOCTb NTUpaMU/bI;
NpaBWIbHAA U yCeUuEGHHAs
nipamu/a

49

[TpaBU/IbHBIE MHOTOTPAHHUKH:
TIOHSITHE TIPAaBU/TLHOTO
MHOTOTDaHHKKA; MPaBU/IbHAs
TpU3Ma ¥ TipaBU/IbHasT
NMPaMU/Ia; TIPaBU/IbHAST
TpeyroJibHas MUpaMu/ia u
TIPaBWIBHBIN TeTpasp; Ky0

50

IIpencrasnenue o
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TIPaBU/IbHBIX
MHOTOTPaHHHMKAX: OKTas3/Ip,
JOZIeKas/ip ¥ MKOCAIp.

51 | CummeTpus B IPOCTPAHCTBeE: 1

CUMMETPHSI OTHOCUTE/TBHO

TOUKHU, TIPSIMOM, TJIOCKOCTH.

DJieMeHTbl CHMMEeTpPUH B

NMpaMUZax,

napasuiesienurnesax,

TIPaBUWJIbHBIX MHOTOTPaHHUKAX
52 | BeruncsieHne 371eMeHTOB 1

MHOTOTPaHHHUKOB: PEODa,

JMarOHaJTH, YTJIbI
53 | ITnomaabs 60KOBOM 1

TOBEPXHOCTHU U TIOJIHOU

TIOBEPXHOCTH NIPSMOM

TIPY3MBI, I7I0IIab OCHOBaHWH,

TeopeMa 0 OOKOBOM

TIOBEPXHOCTH MPSIMOM TTPU3MBI
54 | ITnomaab 6OKOBOM 1

TIOBEPXHOCTH U TIOBEPXHOCTH

TIPaBUJILHOM MTUPaMU/B,

TeopeMa O TIJIOIIar OOKOBOM

TIOBEPXHOCTH yCeUéHHOU

TMPaMUIbI
55 | KoHTponbHast paboTa 1o Teme 1

"MHOrorpaHHuKu"
VI | O0BéMBI MHOTOTPAaHHUKOB (9 YacoB)
56 | IToHsite 06 06BEME 1 npumeHeHue Ha
57 | O6BEM TUpaMuIbI 1 YpOKe
58 | O6BEM nUpaMuU/IbI 1 UHMEepPAaKmueHbIX
59 | O6BéM nupamupl 1 ¢opm pabombl ¢
60 | OOBEM MUpamMUAbI 1 obyuarowumucs:
61 | OoLéM TIPY3MbI 1 UHMe/1eKmyda/ibHblX
62 | O6bEM MPU3MBI 1 uep,

63 | O6DBEM MPU3MBI 1 CmumMynupyowux
64 | KonTposbHasi pabota 1o Teme 1 NO3HABAME/IbHYIO
"O6BEMBI MHOTOIPAHHUKOB'" Momueayuio

obyuarouwjuxcs

V | lloBTopenue n 00001menne 3Hanmi (4 yaca)

65 | [locTpoeHue ceueHuli B 1 opeaHu3ayus
MHOTOTpPaHHUKE wegcmea

66 | BrlunciieHre pacCTOSTHUM: 1 MOMUBUPOBAHHBIX U
MEXXIy JBYMSI TOUKaMH, OT 3pyOuUpOBAHHBIX
TOYKH /IO TIPSIMOM, OT TOUKH [0 obyuarowjuxcs
TIJIOCKOCTH, MEXy Hao ux
CKPeIIMBaIUMUCS MPSIMbIMA Heycnegarowjumu

67 | iToroBasi KOHTPO/bHAs 1 OOHOK/IACCHUKAMU,
pabora oarouyezo

68 | IToBTOpEHHe IO pe3y/bTaTaM 1 obyuarowjumcs
WUTOrOBOW KOHTPOJIbHOU coyuanbHoO
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paboTHI

3HAUUMbIU ONbIM
compyoHuyecmea u
83aUMHOU NOMOWU

11 KITACC
J/IeKTpOHHbIE JeATe/IbHOCTH
Ne Kon- [ A—_—" yu4HTe A C Y4eTOM
Pa3zpgen, Tema ypoka BO wop paboueii

n/n oOpa3oBarTe/bHbIE

JacoB MPOrpaMMbI

pecypchbl
BOCIIUTAHHSA

I | Tena Bpamenus (12 yacoB)

1 | Cdepa u 1iap: 1ieHTp, pajuyc, 1 yCmaHose/neHue
AvamMmeTp; rjomasb dogepumebHbIX
TIOBEPXHOCTHU C(epsl OMHOWeHUL Mexcoy

2 | B3auMHOe pacriojioxkeHue 1 nedazo2uyecKum
cdepsl U TIOCKOCTH; pabomHuxkom
KacarebHasi TIJIOCKOCTb K u e2o
cdepe; Tiomage chepsl obyuarowumucs,

3 | N3obpakenue cdepsl, mm1apa Ha 1 cnocobcmeyoujux
1710ckoCcTU. CeueHusd 111apa NO3umMueHOMy

4 | HunmvHapryeckas 1 gocnpusimuio
TIOBEPXHOCTh, 0Opa3ytolye obyuarowumucs
I[WIMH/IPUYECKOU mpeb6ogaHuli u
TIOBEPXHOCTH, OCh npocbo
LWJTMH/IPUYECKOH neoazo2uuecKo2o
TTOBEPXHOCTHU pabomHuka,

5 | HuwmHap: ocHOBaHUA U 1 npue/neyeHuIo ux
OOKOBasi TOBEPXHOCTH, 8HUMAHUS1
oOpa3sytolias ¥ 0Cb; TUIOLIA/[b K 0bcyxcoaemoli Ha
OOKOBOI1 M TTOJTHOM YpoKe uHgopmayuu,
TIOBEPXHOCTHU akmueusayuu ux

6 | M306pakeHye UIHHpPA Ha 1 Nno3HaeamesbHoU
m1ockocTy. Pa3BépTka Oesime/nibHOCMU;
univHapa. CeueHus LUIMHAPA no6y3+caeHue
(T7TOCKOCTBIO, TIapasUIeIbHON obyuarowjuxcs
WU TIepIIeH/IUKYISIPHON OCU coba100amb Ha ypoke
LIWIMH/IPA) obwenpuHsmble

7 | KoHnueckas moBepxHOCTb, 1 HOpMbI nogedeHus1,
obpasyrolye KOHMYeCcKoh npaeuaa obujeHus co
NIOBEPXHOCTH, OCh Y BepIINHA cmapwumu
KOHHUUECKOM MOBEePXHOCTH (nedazozuveckumu

8 | KoHyc: OCHOBaHUe U BepIMHa, | 1 pabomHukamu)
obpa3ytoriiast ¥ 0Ch; TUIOIA/lb u ceepcmHuxkamu
6OKOBOI1 1 TI0/THO (obyuarowjumucs),
TIOBEPXHOCTH NpuHyunbl yuebHoll

9 | YceuéHHBIN KOHYC: 1 OuCYUNAUHbl
oOpa3yroliue 1 BbICOTa; u camoopedanusayuu
OCHOBaHUsI M OOKOBast
TIOBEPXHOCTh

10 | M3o6paxkeHre KOHyCa Ha 1
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r1ockocTu. Pa3BépTka KoHyca.
CeueHusi KOHyCa
(MI0CKOCTBIO, Mapasiie/ibHOU
OCHOBAHHIO, U TJIOCKOCTBIO,
NIPOXOJs1lel yepe3 BeplLIMHY)

11 | KoMbuHalius Tes BpalieHus v 1
MHOTOTPaHHUKOB
12 | MHoOrorpaHHuK, ONMCaHHbIN 1
okoJio chepsr; chepa,
BITMCaHHAasl B MHOIOTPaHHUK
VIJIU B TeJI0 BpallleHUs]
IT | O6Bémbl Tea (5 yacoB)
13 | TTonsTre 06 0OBbEME. 1 npumeHeHue Ha
OcHoBHbIe CBOIiCTBa 00bEMOB Ypoke
Tes UHMepPAaKMmMueHbIX
14 | O6BEM UIMHApPA, KOHYCa 1 ¢opm pabombl ¢
15 | O6BEM 11apa U TUIOIA/b 1 obyuarowumucs:
cdepbl UHMeANeKMyaAbHbIX
16 | TTomoOHbIe Tesia B 1 uep,
npoctpaHcTBe. COOTHOIIEHUS CMUMyAUpyowjux
MeXly IUIoIasaMu Nno3Hasame/bHyo
TIOBEPXHOCTeH, 00bEMaMU momueayuro
110/JT00HBIX TeJT obyuaroujuxcs
17 | KontposbHas paboTta 1o 1
TeMaM ""Tesa BpaljeHus" u
"O6Bemsl Ten"
III | BekTopsl H KoopAnHATHI B npocTpaHcrie (10 yacos)
18 | BekTop Ha IJIOCKOCTU U B 1 npumeHeHue Ha
TIPOCTPAHCTBE YpOKe
19 | CnokeHue U BblUMTaHKe 1 UHMepaKmueHbIX
BEKTOPOB ¢opm pabombl ¢
20 | YMHOXeHHe BeKTOpa Ha YUC/Io 1 obyuarowumucs:
21 | PasnoxxeHue BeKTOpa 110 TpEM 1 UHMe/1/1eKmya/ibHbLX
HEKOMIL/IaHaPHbIM BEKTOpaM. uep,
[TpaBuio napamienenunesa CMUMyAUpPyowjux
22 | Pemenue 3a/jau, CBSI3aHHBIX C 1 Nno3Hasame/bHyto
TIpUMeHeHHeM IpaBUl momueayuro
JleMICTBUM C BEKTOpaMH o0yuarowuxcst
23 | IIpamoyrosbHas cuctema 1
KOOpZMHAT B NTPOCTPaHCTBe.
KooppgyvHatsl BekTOpa.
[Tpocreiue 3amauu B
KOOpJMHaTax
24 | YT0o1 Mex/ly BeKTOpaMH. 1
CkanspHoe npousBe/ieHye
BEKTOPOB
25 | BelunciieHue yrjioB Mexnay 1
NIPSIMBbIMU Y IJIOCKOCTSIMU
26 | KoopayHaTHO-BEKTOPHBIN 1

MeTO/, TIPU pelleHUH
reoMeTpuuecKux 3ajau

17




27 | KonTponbHas pabora 1o teme 1
"BekTopbl ¥ KOOpPAUHATEI B
NIpOCTpaHCcTBe"

IV | IloBTOpeHue, 00001[eHHEe, CHCTeMaTH3alKsA 3HaHuH (7 yacoB)

28 | OcHOBHbIe (DUTYPHI, 1 opaaHusayus
(bakThI, TeOpeMBI Kypca wecpcmea
sonzuposnmu

29 | OcHOBHbIe (DUTYPHI, 1 oByuaIowuXCA
(hakThbl, TEOpEMbI Kypca HAO UX
TIJITAHUMETPHH HeycneeanwuMu

30 | 3agaun IIAHUMETPUU U 1 OOHOKNACCHUKAML,
METO/Ibl MX PeIlIeHHs daioujezo

31 | 3agauu ryIaHUMETPUU U 1 0byuaIOWUMCs

COYUA/IbHO
METO/Ibl UX PeIleHusT SHAUUMBLE ONbIM

32 | OcHoBHbI€ (DUTYPHI, 1 compyOHuuecmea u
(bakThI, TEOPEMBI Kypca 63AUMHOL NOMOWU
CTePeOMEeTPUH

33 | AToroBasi KOHTpPOJIbHAsI 1
paboTa

34 | IloBTOpEHMe 110 pe3y/ibTaTam 1
HWTOrOBOH KOHTPOJIbBHOH
paboTEI
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