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1. TlosicHnTeIbHAS 3aNINCKA

Pabouass mporpamma yueOHOro mnpeamera «l'eomeTpus» COCTaBlieHa Ha
OCHOBE U B COOTBETCTBUHU C:

— OepaepanbHbIM 3akoHOM Poccuiickoit deneparuun ot 29 nexadps 2012
roga Ne 273-P® «O6 oOpazoBanuu B Poccuiickoit @enepanum» (B peaakiuu
denepanbHoro 3akoHa ot 29 uronst 2017 roma Ne 216-D3);

— QeaepaibHBIM ~ TOCYJAApPCTBEHHBIM  00pa30BaTENIbHBIM  CTaHAAPTOM
OCHOBHOTO 00mmero o0pa3oBaHMs, YTBEPKICHHBIM TPHKa30M MUHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®enepanun ot 17 nexadbps 2010 roga Nel897
«O0  yrBepxkAeHUM  (enepasbHOIO  TOCYIAapCTBEHHOIO  00pa3oBaTEIBHOTO
CTaHJapTa OCHOBHOro oOmero oOpa3oBaHus» (B pedakuud IPHUKa30B
MununctepcTBa oOpa3oBanus U Hayku Poccuiickoit ®@enepanuu ot 29 nexadps
2014 rona Nel1644, ot 31 nexadbps 2015 roga Nel577);

— IlpumepHoit 0OCHOBHOM 00pa30BaTEILHON MTPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs, BHECEHHON B peecTp oOpa30oBaTEIbHBIX MPOTrpaMM, OJ0O0PEHHBIX
dbenepanbHbIM y4eOHO-METOJIUYECKUM OObEIMHEHUEM I10 00IIeMy 00pa30BaHUIO
(mporokon ot 8 ampens 20151, Ne 1/15). http://fgosreestr.ru/;

— OcHoOBHOI  00pa3oBaTeNbHOM  MNpPOrpaMMOM  OCHOBHOTO  OOIIEro
oOpa3oBaHuUs MYHULHATIAIBHOTO OIOHKETHOTO 00111e00pa30BaTEIHLHOTO
yUpexJACHUsI OCHOBHOUM 001e00pazoBarenbHON MKOIbl No 21 MyHHMIIMIAIBHOTO
obpazoBanus ropo-kypopt ['enenmxuk (namee OOIT OOO MBOY OOII Ne 21);

— mporpaMmbl  00111€00pa3oBaTeNbHBIX  yupexaeHul. ['eomerpus. 7-9
kiaccel / A.B. Tloropenos, cocrasutens T.A. Bypmuctposa — M.: IIpocBemienue,
2014.

[Iporpamma oTpakaer wujaen U TonokeHuss KoHuenuuu yXOBHO-
HPAaBCTBEHHOI'O Pa3BUTUSI M BOCHUTAHUS JIMYHOCTU TpaxkaaHuHa Poccuwu,
nporpamMmbl  (hOpMUpOBaHMS  YHUBEpCaIbHBIX yueOHBIX aeiicTBuit (YY),
COCTABJISIFOIIMX OCHOBY JUII CAaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
BBIPAOOTKM KOMMYHUKATUBHBIX KAadeCTB, IIEJIOCTHOCTH OOIIEKYJIbTYPHOTO,
JMYHOCTHOTO Y MO3HABATEILHOTO PA3BUTHS YUALIUXCH.

OBnajieHre y4allMMHUCS CHCTEMOM TIE€OMETPUYECKUX 3HAHUW U YMEHUU
HEOOXOJMMO B TIOBCEJHEBHOW XU3HM, NJISi U3YyUYEHUS CMEXHBIX UCHIHUIUIUH U
MPOJIOJDKEHU 00pa3oBaHus. ['eoMeTpuyeckas IMOATOTOBKA HeoOXoauma s
MOHWMAHUS TPUHIIMIIOB YCTPOWCTBA M HCMOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSATHS HAYYHBIX W TEXHUUYECKUX TMOHATHN U uaeh. MaremaTuka sIBIsE€TCS
S3bIKOM HayKH U TeXHUKH. C €€ MOMOIIbI0 MOJCIUPYIOTCS M U3YyYarOTCS SBJICHUS
U MPOIECCHI, TPOUCXOIAIINE B MpUpoAe. ['eoMeTpus SBIISIETCS OJJHUM U3 ONMOPHBIX
MPEMETOB OCHOBHOM IIIKOJIBI: OHA 00ECIIeYrBAET U3YUYEHUE IPYTUX TUCHUILIMH. B
MEPBYI0 OYEPEAb ATO OTHOCUTCS K MPEIMETaM €CTECTBEHHO-HAyYHOTOLIMKJIA, B
YaCTHOCTH K (Qu3uke. Pa3BuThe IOTWYECKOTO MBINIUICHUS YYalluXcs TpU
OOy4YeHHH TEOMETPUU CIOCOOCTBYET YCBOCHHUIO TIPEIMETOB TYMaHUTApHOTO
nukna. IlpakTudyeckne yMEHHUsT W HABBIKM TE€OMETPUYECKOr0 Xapakrepa
HEOOXOAUMBI I TPYAOBOU ACSATENHHOCTA M MPOGECCHOHATBHONW MOJITOTOBKHU
IIKOJIbHUKOB.


http://fgosreestr.ru/

Pa3BuTre y ydamuxcs MNpPaBWIbHBIX TNPEJICTABICHUA O CYIIHOCTH H
MPOUCXOXKJIEHUH TEOMETPUYECKUX aOCTpaKIUi, COOTHOUIEHUU pEeaIbHOro U
UJICAIbHOT0, XapaKTepe OTPaXKEHUs MaTEMaTUYECKOM HAyKOW SIBICHUUA U
MPOLIECCOB pEaTbHOTO MHUpPA, MECT€ TIEeOMETPHUM B CHUCTEME HAyK W POJHU
MaTEMaTUYECKOr0 MOJEIUPOBAaHUS B HAYyYHOM IIO3HAaHUM U B MPAKTHUKE
CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS YYaIIUXCS, a TaKkKe
(GOpMUPOBAHHIO KAa4YeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalud B
COBpEMEHHOM HH()OPMaLIMOHHOM OOIIECTBE.

Heas conepxanust kypca «leomerpusi» - pa3sBUTh Yy  y4YaLIHUXCS
IPOCTPAHCTBEHHOE  BOOOpPaXEHHME W JIOTHYECKOE  MBIIUIEHHE  IMyTEM
CUCTEMATHYECKOIO M3Y4YEHHUS] CBOMCTB F€OMETPUYECKUX (PUTYp Ha IUIOCKOCTU U B
IPOCTPAaHCTBE M  MNPUMEHEHHS OTHUX CBOWCTB NpH  pEUNIeHUWH  3a]ad
BBIYMCIIUTEIBHOIO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas poJib MPU 3TOM
OTBOJMTCS PA3BUTHIO T'€OMETPUYECKONM HMHTYyUIMU. CoueTaHWe HaISIIHOCTH CO
CTPOTOCTBIO SIBISIETCS HEOTHEMIIEMOM YaCThEO T€OMETPUUECKUX 3HAHUI

Baxnenmen 3amaved MIKOJBHOTO Kypca TE€OMETPHUM SIBISIETCS Pa3BUTHE
JOTUYECKOTO  MbINUICHUS  y4amuxcsa. CaMu  OOBEKTBI  IeOMETPHUUYECKHUX
YMO3AaKJIIOUCHUH W TPUHATHIE B TEOMETPUMU TMpaBUJia HX KOHCTPYHPOBAHMS
CrOCOOCTBYIOT (POPMUPOBAHHMIO YMEHHIM OOOCHOBBIBAThH M JIOKA3bIBaTh CYKJICHHUS,
MPUBOJUTH YETKHUE OMPENIENICHUsI, PA3BUBAIOT JIOTUUECKYI0 MHTYHUIIUIO, KPATKO U
HarjJsiAHO BCKPBIBAIOT MEXAHU3M JIOTUYECKUX TIIOCTPOCHUM W  y4aT HUX
MPUMEHEHHI0. TeM caMbIM reoOMeTpus 3aHUMAET Beayllee MecTO B (hOPMUPOBAHUU
HAay4YHO-TEOPETUYECKOTr0 MBIIUICHUSI IIKOJbHUKOB. PackpbiBasi BHYTPEHHIOIO
rapMOHHUIO MaTEeMaTWKU, (QOpMHUPYS TIOHUMAHHME KpacoThl W  M3AIIECTBA
MaTeMaTUYECKUX PACCYXKIACHUM, CIOCOOCTBYSl BOCIPUSTHIO TE€OMETPUUYECKHUX
dhopM, YCBOCHHUIO MOHATHS CHMMETPHUH, TEOMETPUSI BHOCUT 3HAYUTEILHBIN BKJIA B
ACTETUYECKOE BOCMHTaHWE Yydanuxcsa. EE mu3ydeHHe pa3BHBAeT BOOOpaKeHHE
ITIKOJBHUKOB, CYIIIECTBEHHO OOOram@aeT W pa3BUBaeT HMX IPOCTPAHCTBCHHBIC
MIpe/ICTaBICHUS.

[Tpenmer «I'eomeTpus» peann3yeTcs Ha OCHOBE yueOHHKa 1 7 - 9 Kj1accoB
obmeoOpa3oBarenbHBIX yapexaeHuid. [loropenor A.B. — M.: [Ipocsemenne, 2016

2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI Y4eOHOro TmpeaMeTa
«I'eomeTpus»

Jannas  nmporpamMma  oOecrieyuBaeT  (OPMHUPOBAHUE  JIMYHOCTHBIX,
METaNnpeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB

7 KkJacc

JIMYHOCTHBIE Pe3yJIbTaThl:

— Poccuiickasi rpaxkmaHckas HJICHTHYHOCTh (MATPUOTH3M, YBAXKEHHE K
OTteuecTBy, K MPONUIOMY M HACTOSIIEMY MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH U J10Jra niepe PonnnHou;

— TOTOBHOCTh M CIIOCOOHOCTH OOyYaromuxcsi K CaMOpPa3BUTHUIO H
caMm000pa30BaHUIO HA OCHOBE MOTHBAIIMU K O0YUEHHUIO U MIO3HAHMIO;

— TOTOBHOCTh W CHOCOOHOCTh OCO3HAHHOMY BBIOOPY U TOCTPOCHHIO
JanbHeel MHAMBUAYalbHOM TpaeKTOpuu 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B
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mupe npodeccuil U NMpodecCUOHAIBHBIX MPEANOYTEHUH, C YUYETOM YCTOMUYMBBIX
NI03HABATEJIbHBIX HHTEPECOB;

— IPEACTaBIECHUE O MaTEMATHUUECKON HayKe Kak cepe 4eT0BeueCKOn
NESTENIbHOCTH, 00 ATanax e€ pa3BUTHsA, O €€ 3HAYMMOCTH JIJISl Pa3BUTHS
LUMBUJIM3ALINH;

— (opmupoBaHUE OTBETCTBEHHOTO OTHOIICHUSI K YYCHHIO, TOTOBHOCTH U
CHIOCOOHOCTH 00YYarOMIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMU K O0YUYEHUIO U NMO3HAHUIO, BEIOOPY JalIbHEHNIIEro 00pa3oBaHus Ha 0a3e
OpPUEHTUPOBKHU B MUpe npodeccuii u NpodheCcCUOHATBHBIX NPEANOYTEHHIH,
OCO3HAaHHOMY IIOCTPOEHHUIO HHANBUAYAIbHON 00pa30BaTEIbHON TPACKTOPUH C
y4€TOM YCTOMUYMBBIX TIO3HABATENIbHBIX HHTEPECOB;

— (opMHpOBaHHE LIETOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKU U OOILIECTBEHHON NPAKTUKH;

— OCO3HAHHOE, YBAXUTEIBHOE U TOOPOKENIaTeIbHOE OTHOIICHUE K IPYTOMY
YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, BEPE, FPAKIAHCKOU
MO3UINH;

— TOTOBHOCTb M CIIOCOOHOCTb BECTH JUAJIOI C JPYIMMH JIOABMH U
JIOCTUTaTh B HEM B3aMMOIIOHUMAaHMS;

— OCBOEHHOCTh COLIMAJIBHBIX HOPM, IpaBWJ MOBEJIEHUsS, pojell u ¢opm
COLIMAJIBHOM KM3HHU B IPYIIAX U COOOIIECTBAX;

— y4acTHE€ B IIKOJBHOM CaMOYNPABICHHMH W OOILIECTBEHHOW MU3HHU B
npenesax BO3PACTHBIX KOMIETEHIUM.

MertanpenmeTHble pe3yJibTaThI:

Pezynamuenvie YV/[

YMeHue camMoCTOSITENIbHO OINpeAeNsaTh ULelMu OO0y4YeHHs, CTaBUTh MU
(dbopMyIMpoBaTh HOBBIE 33]]a4M B yueOe U MO3HABATEIbHON AESITETbHOCTH:

— aHaAJIM3UPOBATh CYLIECTBYIOLIUE " IIJIAHUPOBATH Oyaymiue
oOpa3oBaTebHbIE PE3YJIbTaThI;

— UAEHTU(GUUUPOBATh COOCTBEHHBIE MPOOJEMBbI U OMNPENEIATh TJIABHYIO
npobiemy;

— BBIJIBUraTh BEPCUU peleHUs MpoOaemMbl, (OPMYyJIHPOBATh THIOTE3bI,
IPEeBOCXUIIATh KOHEUHBIN PE3yJIbTarT;

— CTaBUTh LIENb JAEITEIbHOCTH HAa OCHOBE OIpENeJCHHOW NpoOsieMbl U
CYILLECTBYIOIIMX BO3MOKHOCTE;

— (opmynupoBaTh yuyeOHbIE 3a/layd KaK IIard JOCTUXKEHHUS MOCTaBICHHOU
LU 1EATEIbHOCTH;

— OOOCHOBBIBaTh IIEJIEBHIE OPUEHTUPHl W MPHOPUTETHI CCHUIKAMU Ha
LEHHOCTH, YKa3bIBasi © 000CHOBBIBas JTJOTHUECKYIO MTOCIEA0BATEIbHOCTD 1IaroB.

— OMpeAensaTh HeoOXOAUMbIE ACHCTBHE(S) B COOTBETCTBUM C YYEOHOH U
MO3HABATEJIbHOM 3aJ1a4eil U COCTABIISATh aJITOPUTM MX BBITTOJIHEHHUS;

— 00OCHOBBIBaTh M OCYIIECTBIISATH BbIOOp Haubonee >APPEeKTUBHBIX
croco00B peleHUs Y4eOHbIX U MO3HABaTEeNbHBIX 3a71a4;

— OMNpeAeNsATh/HaXOAUTh, B TOM YHCJIE W3 MPEIOKEHHBIX BApUAHTOB,
YCIIOBUS JIs1 BBIMOJIHEHHS y4eOHOM 1 O3HABaTENIbHOM 3a/1a4u;



— BBIOMpaTh W3 TPEAJIOKEHHBIX BapPUAHTOB M CAMOCTOSITEIIBHO MCKATh
CpeACTBa/pecypcChl Jisl pelieHus 3a1aul/JOCTUKEHUS 11CIIH;

— COCTaBJISITh  IJIaH  pelieHrus MOpoOjeMbl  (BBITIOJHEHUS  IMPOEKTa,
MPOBEJICHUSI KCCIIEIOBAHUA);

— TUJIAaHUPOBATH u KOPPEKTUPOBATh CBOIO WHINBU Ty ATEHYIO
00pa3oBaTEIbHYIO TPACKTOPHIO.

—YMEHHE COOTHOCHUTH CBOHM JCHCTBHS C IUJIAHUPYEMBIMH pe3yjIbTaTaMH,
OCYIIECTBJISITh KOHTPOJIb CBOCH JICATEIBHOCTH B IIPOIECCE JOCTHXKCHHS
pe3yJbTara;

— OTpENEesITh COBMECTHO C TIEJarOTOM W CBEPCTHUKAMU KPUTECPUU
IJTAHUPYEMBIX PE3YyIbTaTOB M KPUTEPUHU OIICHKU CBOSH yueOHOM NeITeTbHOCTH;

— CHUCTEMaTH3HWPOBaTh (B TOM YHCIIE BHIOMpATh MPUOPUTETHBIC) KPUTECPUU
IJIAHUPYEMBIX PE3YyJIbTaTOB M OLICHKH CBOCH JIESITEIIHbHOCTH;

— HaXOJUTh JIOCTAaTOYHBIC CPEJICTBA JJISl BHIMIOJHECHHS YUCOHBIX ACHCTBUMN B
WU3MEHSIOIIEHCS CUTYAIlMU W/WJIU TIPU OTCYTCTBUH IJIAHUPYEMOTO PE3yiIbTara;

— paboTas MO CBOEMY IUIaHy, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO
NEATEeIPHOCTh HAa OCHOBE aHaIW3a W3MECHCHWM CHTyallud Uil TOJy4YeHUs
3aIUTAaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3yIbTarTa;

— YCTaHABIHMBATh CBSI3b MEXIYy TOJYYECHHBIMH  XapaKTEPUCTHKAMU
MPOJYKTa W XapaKTepUCTHUKAMH IIporecca JeATEeIIbHOCTH W 110 3aBepIIeHUU
JeATEIIBHOCTH TpeJjiaraTh U3MEHEHHUE XapaKTepUCTHK IIporiecca sl MOJydeHUs
YIIYUIIIEHHBIX XapaKTEPUCTUK MPOYKTA;

— CBEpATh CBOM JIEHUCTBHUS C IIEIBIO W, TIPH HEOOXOIWMOCTH, HCIPABISTH
OIITMOKH CaMOCTOSITEIIHHO;

— yMEHUE CaMOCTOSITEIIEHO MJIAaHUPOBATH aTbTCPHATUBHBIC
MyTUIOCTUKEHUS 1IeJIel, OCO3HAHHO BBIOMpATh HanOosiee 3(HEeKTUBHBIE CITOCOObI
peleHns y4eOHbIX 1 IMO3HABATEIIbHBIX 33]1a4;

— YMEHHE OCYIIECTBIIATh KOHTPOJIb IO PE3YJIbTATy U IO CIIOCO0Y
JeWCTBUS Ha YPOBHE ITPOU3BOJILHOTO BHUMAHUS 1 BHOCUTh HEOOXOUMBIC
KOPPEKTHUBHI;

— yMEHHE aJeKBaTHO OIICHUBAThH MPABUILHOCTH WIIA OIIHO0Y-
HOCTb BBITIOJTHEHUS Y4eOHOU 3a/1auu, €€ 00bEKTUBHYIO TPY/I-
HOCTh M COOCTBEHHBIE BO3MOXXKHOCTH €€ PEIIICHHUS,;

— OCO3HAHHOE BIIAJICHUE JIOTUYCCKUMH JICHCTBUSIMU OTIpecIie-

HUS TTOHSATUH, 0000IIIEHNs, YCTAHOBIICHUS aHAJIOTUM, KJIacCU(PHUKAIIMK HA OCHOBE
CaMOCTOSATEILHOTO BEIOOPA OCHOBAHUI U KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIOBBIX
CBSI3CH;

— YMEHHUE YCTaHABJIMBATh IPHYNHHO-CJICICTBCHHBIC CBSI3U, CTPOUTH
JIOTHYECKOE PACCYXKACHUE, YMO3aKITIOUCHUE (MHIYKTUBHOE, JSTYKTHBHOE H 110
aHAJIOTUH) W BBIBOJIBI; YICOHBIX M MO3HABATEIBHBIX 3a/1a4

— MOHUMAaHUE CYIHOCTH AJITOPUTMUYECKHUX TIPEAMUCAHIA U YMEHUE
JECTBOBATh B COOTBETCTBUH C MPE/JI0KEHHBIM aITOPUTMOM;

lloznasamenvuvie YVJ[

— YMeHue onpenensaTh MOHATHS, cOo3AaBaTh 0000IIeHHs, TT0I0UpaTh CJIOBA,



COIMOJYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEIEIISIIONIME €r0 MPU3HAKU U CBOWCTBA;

— BBICTPAMBaTh JIOTUYECKYIO LIETIOYKY, COCTOAILYIO M3 KJIIOYEBOIO CIOBA U
COMOYMHEHHBIX EMY CIIOB;

— BBIACNATH OOIIMH MPU3HAK JIBYX WJIM HECKOJbKHX TMPEIMETOB WU
SIBIICHUHA U OOBSICHATH UX CXOJICTBO;

— 00BEIUHATh TPEAMETHl M SBJICHHUS B TPYIIBI IO OIpPEACICHHBIM
MpU3HaKaM, CpaBHUBATh, KJIacCU(UIUPOBATH U 00001IaTh (DAKTHI U SBIICHUS,

— BBICIISTH SIBJICHUE U3 OOLIETO psijia IPYTUX sIBJICHUI;

— OMpEeNENsATh 00CTOATEIBCTBA, KOTOPBIE MPEIIECTBOBAIM BOSHUKHOBEHUIO
CBSI3M MEXIYy SIBICHUSIMH, W3 OTHUX OOCTOATEIHCTB BBIICIATH OMPEICISIONINE,
CIIOCOOHBIE OBITH MPUYMHONW TAHHOTO SIBJICHUS, BBISBIISATH MPUYUHBI U CJICICTBHS
SIBIICHUI;

— CTPOUTH PacCyXJeHUE OT OOIIUX 3aKOHOMEPHOCTEHN K YaCTHBIM SIBJICHHUSIM
U OT YACTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

— CTPOUTH PACCYXKJEHHUE HAa OCHOBE CpPABHEHHUS MPEJAMETOB W SIBJICHUM,
BBIJICIISISI TIPY ATOM OOTIIHE MPU3HAKHY;

— M3Jarath MOJIy4YEeHHYI0 HH(OPMAIUIO, UHTEPIPETUPYSI €€ B KOHTEKCTE
pelraemMon 3a1auu;

— CaMOCTOSATENIbHO yKa3blBaTh Ha HWHGOPMAIUIO, HYXXIAIONIYIOCS B
pOBEpKe, Mpeajaratb M MPUMEHATh CIOCOO0 TMPOBEPKH JOCTOBEPHOCTHU
uHdopmaIuy;

— BBISIBJIAT M Ha3bIBaTh TNPUYUHBI COOBITHS, SIBJIICHUS, B TOM YHCIIE
BO3MOXKHBIC / HanboJiee BEPOSITHBIE TPUYMHBI, BO3MOXKHBIE TTOCIEACTBUS 3aJaHHON
MPUYHHBI, CAMOCTOSATEIHLHO OCYIIECTBIISISI IPUIUHHO-CIICICTBCHHBIN aHATN3;

— JIeJIaTh BBIBOJ HA OCHOBE KPUTHUECKOTO aHaJIM3a Pa3HbIX TOUEK 3PEHUS,
MOATBEPXKIATh BBIBOJ COOCTBEHHOM apryMEHTAlMEd WM CaMOCTOSTEIHHO
MOJIYYCHHBIMU JTAHHBIMHU.

— 0003HaYaTh CHMBOJIOM M 3HAKOM TIPEMET U/WUIIU SBJICHUE;

— OMPENENATh JIOTUYECKUE CBA3U MEXy TMpeAMETaMH W/UIU SIBICHUSIMH,
0003HaYaTh JaHHBIC JIOTHYECKUE CBS3U C TTIOMOIIILIO 3HAKOB B CXEME;

— CcO03JaBaTh a0CTPAKTHBIN MM pealibHbIN 00pa3 MpeaMeTa 1/WiH ABICHUS;

— CTPOUTHh MOJIENIb/CXEMYy Ha OCHOBE YCIOBUU 3aJaydl W/UIU Crocoba ee
pEIICHMS;

— co3maBarh BepOalbHbIC, BEHICCTBEHHbIE U WH(POPMAIMOHHBIE MOJIETH C
BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IS OINpeesieHus: crocoda
pelieHust 3aJ1a4u B COOTBETCTBUU C CUTYyaIUEH;

— CTPOUTH CXEMY, aJITOPUTM JICUCTBHS, UCIIPABJIATh WM BOCCTAHABIMBATH
HEW3BECTHBIM paHee aJrOpUTM HAa OCHOBE WMMEIONIETOCS 3HaHUsA 00 OOBEKTe, K
KOTOPOMY MPUMEHSIETCS aJITOPUTM;

— CTPOUTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

— aHAIM3UPOBATH/peIICKCUPOBATh OMBIT Pa3pabOTKM M peaTu3aluu
y4eOHOr0 MpOoeKTa, UCCIAEAOBAHUS (TEOPETUUECKOTO, IMIUPUIECKOI0) HA OCHOBE
MPEIOKEHHOW TPOOJEeMHOM CUTyallMM, TMOCTABJICHHOW LEMW W/WUIW 3aJlaHHBIX



KPUTEPUEB OLICHKH MPOIYKTa/pe3yibTaTa.

— HaXOJMTh B TEKCTE TpedyeMyro MH(OpMALKIO (B COOTBETCTBUU C LIENISIMU
CBOEH JESTENILHOCTH);

— OPHUEHTHPOBATHCSA B COJIEPKAHUU TEKCTA, IIOHUMATH LICJIOCTHBIM CMBICI
TEKCTa, CTPYKTYpHUPOBATh TEKCT;

— YCTaHaBJIMBaTh B3aUMOCBS3b OMHCAHHBIX B TEKCTE COOBITHI, SBICHUM,
IIPOLIECCOB;

— PE3IOMHUPOBATH INIABHYIO UACHO TEKCTA;

— KPUTHUYECKU OLICHUBATh COJIEPKaHUE U (OPMY TEKCTa.

— OCYLIECTBJATh  B3aUMOJECWCTBHE C  3JEKTPOHHBIMA  IOHCKOBBIMHU
CUCTEMaMHU, CIIOBAPSIMU;

— (OpMHUPOBATH MHOKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX UCTOUYHUKOB ISl
OOBEKTUBU3ALINN PE3YIbTATOB MTOUCKA,;

— COOTHOCUTB IIOJIyYEHHBIE PE3YJIBTATHI IOUCKA CO CBOEH JIEATEIbHOCTBIO;

— YMEHHE YCTAaHABIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBA3U; CTPOUTH
JIOTUYECKOE PACCYKIEHUE, YMO3aKIoueHue (MHAYKTUBHOE, NEIYKTUBHOE W I10
aHaJIOTMHU) U BBIBOJIBI;

— yMEHHME co3JaBaTb, MPUMEHATH U  MNpeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEICTBA, MOJEIM M CXEMbl JJs pelleHus Y4eOHbIX U
II0O3HABATEJIbHBIX 3a/a4.

Kommynuxkamusenvie YV/[

— YMeHue OpraHu3OBbIBATh Y4€OHOE COTPYIHHMYECTBO U COBMECTHYIO
NESATEIbHOCTb C YUUTEJIEM U CBEPCTHUKAMU;

— paboTaTh MHAMBUAYAJIbHO W B TpPYIIE: HAaXOJUTh OOIlee pEIIeHHE U
pazpemiaTth KOHQIMKTHl Ha OCHOBE COIJIACOBAHMSI MO3ULMKA U yuyeTa MHTEPECOB;
dbopMyIupoBaTh, ApTyMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHUE,;

— NPUHMMATh TO3UIMI0 COOECeHMKa, TIOHUMAs TO3UIMIO JPYyroro,
pasznuyaTh B €ro peyu: MHEHHE (TOUKY 3pEHUsl), JOKa3aTelbCTBO (apryMEHTHI),
(aKTbl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

— CTPOUTHh  TO3UTHUBHBIE  OTHOILIEHUS B  Ipolecce y4yeOHOW U
IIO3HABATEJIbHOM AESITEIBHOCTH;

— KOPPEKTHO M apryMEHTHpPOBAaHHO OTCTaMBaTh CBOIO TOYKY 3pEHUS, B
JUCKYCCUM YMETh BBIJIBUTaThb KOHTPApPryMeHTHI, nepedpa3upoBaTth CBOIO MBICIIb
(B1ajieHNe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKU OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MPU3HABATH OLIMOOYHOCTH CBOErO0 MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH
ero;

— TpeaJiaraTh aIbTEPHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYallUH;

— BBIJIEJIATH OOIYIO TOUKY 3pEHUS B JUCKYCCUU;

— JIOTOBApUBAThCS O TpaBWiIaX MW BOMpoOcax JJs OOCYXJAECHHUA B
COOTBETCTBMHU C IIOCTABJIICHHOU II€pe IPYIIION 3a1a4ue;

— OpraHU30BbIBATH YYEOHOE B3aUMOICHCTBHUE B IpyInIie (onpeaeisTh oomue
L€, PACIIPEAEIIATH POJIM, JOTOBAPUBATHCSA APYT C APYTOM H T. 1.);



— 0oTOUpaTh U UCMOJIB30BATh PEUEBBIE CPEACTBA B MPOIECCE KOMMYHUKALIUU
C IPYTUMH JIFOJIbMHU (JUAJIOT B TIape, B MaJION rpyIne u T. 1.);

— MPEACTaBIATh B YCTHOM WM MUCbMEHHOW (opMe pa3BEepHYTHIN IJIaH
COOCTBEHHOM JICSATECIHLHOCTH;

— BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CYKIICHHE) W 3allpallnBaTh
MHEHHE TapTHEPA B paMKax JIAAJIOra;

— NPUHAMATh pEIICHHE B XOJI€ JAHalora M COIVIACOBBIBAaTH €r0 C
co0€eCeTHUKOM;

— UCIIOJIb30BaTh BepOalibHbIE CPENICTBA (CpelcTBa JIOTUUECKOW CBSA3M) ISt
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHUS;

— HCIMOJIb30BaTh HEBepOaJbHBIE CPEACTBA WIM HAIJISAHBIE MaTepualbl,
MOATOTOBJICHHBIE/OTOOPaHHBIE MO PYKOBOJACTBOM YUHUTEIIS;

— JIeJIaTh OLECHOYHBIM BBIBOJA O JOCTHXKEHUM UEIM KOMMYHHKAIIMH
HEMOCPEACTBEHHO TIOCJIE  3aBEpUIEHUST KOMMYHHMKAaTHBHOTO KOHTakTa U
00OCHOBBIBATh €TO0.

— LIeJICHANPABJICHHO MCKATh W HUCIOJIb30BaTh WH(POPMAIIMOHHBIE PECYPCHI,
HEOOXOIMMBIC JIJISl PEIICHUST YUYCOHBIX U MPAKTUYECKUX 3a7a4 C OMOIIbIO CPECTB
UKT;

— BBIOMpATh, CTPOUTh M HCIOJIB30BATH AJICKBATHYIO HH(OPMAIUOHHYIO
MOJIEJIb JUISl TIepejadll CBOMX MBICJICH CPEACTBAMU €CTECTBEHHBIX M (POPMaJIbHBIX
A3bIKOB B COOTBETCTBUH C YCIOBUAMH KOMMYHUKAIINH;

— BBIACNATh MH(OPMAIMOHHBIM aCMeKT 3ajJaud, ONEepUpOBaTh JIaHHBIMHU,
MCIOJIb30BaTh MOJIEIIb PEIICHUS 3a]1a4H;

— HCTMOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH (BKJIIOYasi BEIOOP aJeKBATHBIX
3a/1au€ MHCTPYMEHTAJIBHBIX MPOTPAMMHO-AMNMAPATHBIX CPEICTB U CEPBUCOB) IS
penieHust THGOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX YU4€OHBIX 3a/1a4, B TOM YHCIIE:
BBIYHCIICHUE, HAMHCAHUE THUCEM, COYMHEHUH, JOKIa/IoB, pedepaToB, CO3JaHUE
MPE3EHTALUH U Jp.;

— UCIIOJIb30BATh HH(MOPMAIIUIO C YYETOM 3TUUECKHUX U MTPABOBBIX HOPM;

— YMEHHME HaxXOJWUTh B  Pa3JIMUHBIX HUCTOYHUKAX  HMHGOPMAIUIO,
HEOOXOJMMYIO NJIi pPEelIeHUsS MaTeMaTU4YeCKUX MpoOJieM, W TMPEJCTABIATh €€ B
MOHATHOM (OopMe; MPUHUMATH PEIICHUE B YCIOBUSIX HEMOJIHOM M HU30BITOYHOM,
TOYHOM U BEPOSITHOCTHON MH(POPMALINH;

— YMEHHE T[OHMMaTh M HCHOJIb30BaTh MAaT€MaTUYECKUE CpENICTBa
HarIsiAHOCTH  (PUCYHKH, 4YEpPTeXH, CXeMbl H Jp.) Uil WUIIOCTpaluu,
WHTEpIIpETalUN, apryMEHTAlIUH;

— YMEHHE BBIJIBUTATh TUIOTE3bl MPU PEIICHUM y4eOHBIX 33724 U TOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKH.

IIpeameTHbIe pe3yJbTATHI:

— OBJajZicHuE 0a30BbIM IMOHSTHUHHBIM anmapaToM IO OCHOBHBIM pasjiesiaMm
CONlep KaHMsl; TPEJCTAaBIEHWE OO0 OCHOBHBIX W3Yy4YaehlX MOHATHSAX (YHCIIO,
reoMeTrpudeckas Gurypa, BEKTOp, KOOPJUHATHI) KaK BAXKHEUIIINX MaTeMaTHUYECKUX
MOJIENSX, MO3BOJISIOIINX OMUCHIBATH U U3y4aTh peabHbIE MPOLIECCHI U SIBJICHUS;



— yMeHHe paboTaTh € TEOMETPHYCCKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJICKATh HEOOXOIMMYIO0 HWH(GOPMAIUIO), TOYHO W TPaAMOTHO BBHIpAKaTh CBOH
MBICJIM B YCTHOM W TIIMCBMCHHOW peYM C TPUMCHECHHUEM MaTeMaTHYeCKOU
TEPMUHOJIOTHM W CHMBOJIMKH, HCIIOJb30BaTh Pa3JUYHBIC S3bIKM MaTCMaTHKH,
IPOBOAUTH  KIACCHU(PHUKAIMU, JIOTHYECKHE OOOCHOBAaHMSA, JIOKa3aTelbCTBA
MaTEeMaTUYECKUX YTBEPIKICHUN;

— OBJIQJICHUE HAaBBIKAMH YCTHBIX, THCHbMEHHBIX, WHCTPYMEHTAIbHBIX
BBIYMCJICHUI;

— OBJIQJICHUE TEOMETPUYCCKUM SI3BIKOM, YMCHHE HCIIOJIb30BaTh €ro s
ONMKMCAHMS TIPEIMETOB OKPYKAIOIIETO MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX
NPEACTABIICHUA ©  HM300pa3UTCIIBHBIX  YMCHHH, TNPHOOPETCHHE  HAaBBIKOB
ICOMETPUUYCCKUX TTOCTPOCHUH;

— YCBOCHHE CHCTEMAaTHYECKMX 3HAHWUH O IUIOCKUX (GUTypax u HUX
CBOMCTBax, a TaKX€ Ha HATJISAIHOM YPOBHE O MPOCTEHINNX MPOCTPAHCTBEHHBIX
TeJaxX, YMEHHE TPUMCHITh CHCTEMAaTHYECKHE 3HAHWS O HHUX I PEIICHUS
TCOMETPUUYECKHUX U TIPAKTHICCKUX 3a1a9;

— yYMEHHE U3MEPSATH JJIMHBI OTPE3KOB, BEIUYUHBI yIJI0B, UCIOIb30BaTh
dhopMyIIBI JUTSI HAXOXKICHHS TIEPUMETPOB, TUTOIAISH

— U 00BEMOB reoMeTpUIECKUX (PUryp;

— yMCHHUE TPUMEHSATHh W3yYCHHBIC TMOHSATHUS, PE3YNbTAThl, METOABI IS
peIIeHus 3a/1ad MPAKTHYECKOTO XapaKTepa W 3a7ad U3 CMEXHBIX TUCIUILINH C
HCIIOJIb30BaHUEM MPU HEOOXOIUMOCTH

— CIPABOYHBIX MaTEpPHaAJIOB, KAJIbKYJISATOpPA, KOMIBIOTEPA.

8 kuacc

JInYHOCTHBIE Pe3yJbTATHI:

— Poccumiickass rpakmaHCKas HMICHTUYHOCTHh (TATPUOTHU3M, YBaXKCHHE K
OTtedecTBy, K MPOIIIOMY W HACTOSIIIEMY MHOTOHAIMOHAIBHOTO Hapoma Poccuw,
YyBCTBO OTBETCTBEHHOCTH W jojira mepen PomuHo#l, mmeHTudukaus ceds B
KauecTBe TpakmaHWmHa Poccum, CyOBEKTHBHAs 3HAYUMOCTh HCIOJb30BaHUS
PYCCKOTO sI3bIKa U S3BIKOB HApo10B Poccuu, oco3HaHne U ONTYIICHUE JTNIYHOCTHOM
COMPUYACTHOCTH CYAh0E POCCHUICKOTO HAPOIA;

— TOTOBHOCTb M CHOCOOHOCTh OOy4YalolIUXCA K CaMOpPa3BUTUIO U
caM000pa30BaHHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHUIO M MO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTH OCO3HAHHOMY BBIOODY;

— pa3BHTOC MOpAJIbHOE CO3HAHHE HM KOMIICTCHTHOCTh B PEIICHUU
MOpabHBIX IMPOOJIEM Ha OCHOBE JIMYHOCTHOT'O BBIOOPA;

— ¢GopMHpOBaHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO ITOBEICHUS,
OCO3HAHHOTO W OTBETCTBEHHOTO OTHONICHUS K COOCTBEHHBIM TMOCTYIIKaM
(cIOCOOHOCTh K HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHIO; BEPOTEPITMMOCTD,
YBAXHUTEIHHOE OTHOIIEHHWE K PEJIMTHO3HBIM UYYBCTBaM, B3TJISJaM JIFOJACH WU HX
OTCYTCTBHIO; 3HAHWE OCHOBHBIX HOPM MOPAJIH

— chOpPMHPOBAHHOCThL  OTBETCTBEHHOTO  OTHOIICHHS K  YYCHHIO;
YBOXUTEIHHOTO OTHOIICHHUSI K TPYyAy, HAJIWYWE OIBITa Y4YaCTHUS B COIUATIBHO
3HAYMMOM TpPYJie, OCO3HAHWE 3HAYCHHUS CEMbHM B JKM3HHM 4YeJIOBEKa M OOIIECTBa,
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MPUHATUE LIEHHOCTH CEMEMHON KU3HH, YBAXKUTEIBHOE U 3a00TIIMBOE OTHOLIEHUE K
YJICHaM CBOEH CEMbH;

— chOPMHPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HaykKu M OOIIECTBEHHOM TMPaKTHKH,
YUUTBHIBAIOIIETO COLMAIBbHOE, KYJIBTYpHOE, SI3bIKOBOE, JAYXOBHOE MHOTrooOpasue
COBPEMEHHOT'0 MHpA.

— OCO3HAHHOE, YBAKUTEIBHOE U T00POKENATEIbHOE OTHOLIEHUE K IPYTOMY
YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, BEPE, FPAKIAHCKOU
MO3UIINY;

— TOTOBHOCTh W CHOCOOHOCTh BECTH JHANOr C JAPYTUMHU JIOJbMHU U
JIOCTUTaTh B HEM B3aMOIIOHUMAaHUSI,

— ¢GopMHpPOBaHHEC KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOIICHUH W
COTPYIHMYECTBE CO CBEPCTHUKAMU, CTAPIIUMU U MIIAJILIMMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCNeA0BATEIbCKOM, TBOPUECKOM W JPYTrHUX
BHUJIAX JEATEIbHOCTH;

— YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIU B YCT-

HOM ¥ MMCbMEHHOMN peyYH, IOHUMATh CMBICI OCTaBJIEHHOM 3a/1a4l, BbICTPAUBaTh
apryMEeHTAIUIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEDHI;

— KPUTHYHOCTH MBIILJICHUS, YMEHUE PACTIO3HABATH JIOTUYECKHU
HEKOPPEKTHBIC BBICKA3bIBAHUSI, OTINYATh TUIIOTE3Y OT (haKTa;

—KpEaTUBHOCTb MBIIIJICHUS, MTHUIIMATUBA, HAXOYUBOCTh, AaKTUBHOCTD MPHU
pELICHUH TeOMETPUYECKUX 3a/1a4;

MeTtanpeaMeTHble pe3yJbTaThl:

Peaynamuenvie YV/[

YMeHue camMOCTOATENbHO ONpENEeNsATh Lelu OOydYeHHs, CTaBUTh W
dbopMyIMpoBaTh HOBBIE 3alaud B y4eO€ U TO3HABATEIBHOW JESITEIBHOCTH,
pa3BuMBaTh MOTHBBI M HWHTEPECHl CBOEW TO3HABATEIBHON JEATEIBHOCTH.
OOy4aronuics CMOXKeT:

— aHaJU3HpPOBaTh CYILIECTBYIOLIUE u IJIAHUPOBATH Oymyiue
oOpa3oBaTebHbIE PE3YJIbTaThI;

— UACHTUPUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI W ONPEACNSTh TIJIABHYIO
npolJiemy;

— BBIJBUTaTh BEPCUU pEIICHUS MNPoOJIeMbl, (POPMYIUPOBATH THUIIOTE3bI,
MPEABOCXUIIATh KOHEUHBIN PE3YIIbTAT;

— CTaBUThH II€JIb JICSITEIIBHOCTH Ha OCHOBE OIPEICICHHOW MPOOJIEeMbI H
CYILLIECTBYIOIUX BO3MOKHOCTENH;

— (opMynHpoBaTh yuyeOHbIC 3aJ]a4M KaK IIaru JOCTUKEHUS MMOCTaBICHHON
LEIH 1eATebHOCTH;

— 0OOCHOBBIBaTh IICJICBBIE OPUEHTUPHI W TPUOPUTETHI CCHUIKAMH Ha
IIEHHOCTH, YKa3bIBasi U 00OCHOBBIBAS JIOTHUECKYIO TOCIE0BATEIHHOCTD ITATr0OB.

1. YMeHHe caMOCTOATENBHO MJIaHUPOBATh MyTH JOCTUKEHHUS LIEJICH, B TOM
YHUCJIe abTePHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee dPGEeKTUBHBIE CTIOCOOBI
perieHus y4eOHBIX ¥ O3HABaTEIbHBIX 3a/1a4. OOyJaronuiics CMOXKET:

— OmpenenaTh HE0OXOauMbIe IeHCTBUE(S) B COOTBETCTBUU C Y4eOHOH U
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MO3HABATEJIbHOM 3a/1a4€U M COCTABJIAThH aJTOPUTM HX BBITIOJIHEHHS;

— 00OCHOBBIBaTh M OCYHIECTBJIATH BbIOOp Haubonee 3PHEKTUBHBIX
CIIOCOOOB pellieHus] yUeOHbIX U MTO3HABATENbHBIX 33/1a4;

— OIpeAeNiaTh/HaXOAUuTh, B TOM YHCIE W3 MPEIJIOKEHHBIX BapHAHTOB,
YCIJIOBHSI JIJ1s1 BBINIOJIHEHUS Y4eOHOM M TO3HABATEIbHOM 33a4H;

— BBICTPaMBaTh )KM3HEHHBIE TUIAHBI Ha KPATKOCPOUYHOE Oyayuiee (3asBisTh
LIEJIEBBIE OPUEHTHUPHI, CTABUTh AJCKBAaTHBIC UM 3aJladyd U NpeaiaraTb JEUCTBUS,
yKa3biBasi 1 000CHOBBIBAS JIOTHUECKYIO MOCIEA0BATENbHOCTD IATOB);

— BBIOMpaTh M3 MPEAIOKEHHBIX BapUAaHTOB M CaMOCTOSITENIBHO HCKATh
CpeICTBa/pecypchl sl peLIeHHs 3a1a4l/A0CTHKECHUS LIETIH;

— TUIAaHUPOBATH u KOPPEKTHUPOBATh CBOIO WHIUBUAYAJIbHYIO
00pa30BaTENbHYIO TPACKTOPHIO.

2. YMeHHE COOTHOCUTH CBOM JICHCTBHUS C TUIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYLIECTBJISTh KOHTPOJIb CBOEH JIESITEIIBHOCTH B IPOLECCE JTOCTHKECHHMS
pe3ynbTaTa, ONpeNesTh CIOCOObl ICUCTBUI B paMKax MPEIOKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUU C M3MEHSIOIIEHCS
cutyanueit. O0y4JaronIuiicss CMOXKET:

— ONpENeNATh COBMECTHO C TME€NaroroM W CBEPCTHUKAMU KpPUTEPUU
IUIAHUPYEMBIX PE3YIbTAaTOB U KPUTEPUU OLICHKU CBOEH y4eOHOM eATeIbHOCTH;

— CHCTEMaTU3UpOBaTh (B TOM YHUCIE BBIOMPATh MPUOPUTETHBIE) KPUTEPHUH
IUTAHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOEU JIEATEIbHOCTH;

— oTOupaTh HHCTPYMEHTBHI JJIg OICHUBAHUS CBOEH JIEATEIHLHOCTH,
OCYILECTBJISITh CAaMOKOHTPOJIb CBOEHM JAESATEIBHOCTH B paMKax MPEII0KEHHBIX
yCIIOBUM U TPEOOBAHMIA;

— YMEHHE OpraHu30BbIBATH Y4YEOHOE COTPYJHHUYECTBO U COBMECTHYIO
NEeATEIbHOCTh C YYUTENEM U CBEPCTHUKAMHU: ONpE ACNATh LEIH, PaclpelemsiTh
(GYHKIIMU U POJM YYACTHHUKOB, OOIIME CMOCOOBI paboOThl; YyMEHHE padoTaTh B
rpynne: HaxouThb 00l1ee PEelIeHUE U pa3pelaTb KOHPIUKTHI HA OCHOBE
COrJIacOBaHMs MO3ULMKI U y4€Ta UHTEPECOB; CIylIaTh NapTHEPA; POPMyIUPOBATH,
apryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHHE;

— ¢opMUpOBaHHE U pa3BUTHE YYCOHOM U  OOIIEMOIL30BATEIBLCKON
KOMIIETEHTHOCTH B obOnactu WCIIOJIb30BaHUs uH(pOpMaImoHHO-
KOMMYHUKaIMOHHbIX TexHonoruit (MKT-komnerenTHOCTH);

— (opMHpOBaHUE NIEPBOHAYATBHBIX MPEACTABICHUA 00 UIEAX U O METOJax
MaTeMaTUKH KakK 00 YHHMBEpPCAJIbHOM S3bIKE HAyKW W TEXHUKH, O CPEACTBE
MOJICJIMPOBAHUS SIBJIEHUN U TIPOLIECCOB;

— YMEHHE BHJIETb MAaTEMaTHYECKYI0 3a7adyy B KOHTEKCTE MPOOJIEMHOM
CUTYyalluy B IPYTUX JUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HMU;

— YMEHHME HAaxXOJWTh B  pA3JIMYHBIX HWCTOYHHKAX  HH(POPMAIIHIO,
HEOOXOAUMYIO [IJISl pELEHUsT MaTeMaTU4YeCKUX MNpoOJieM, W TPEeACTaBIiATh €€ B
MOHATHOU (opMe; MPUHUMATh PEIICHHE B YCIOBHUSX HEMOJHON M W30BITOYHOM,
TOYHON U BEPOSITHOCTHOM MH(pOpMAaINH;
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— YMEHHE TIOHUMaThb W UCIOJb30BaTh MaTEeMaTHYECKHE CpeJCTBa
HarJIsiAHOCTH  (PUCYHKH, YEpPTeXH, CXeMbl H Jp.) Uil WUIIOCTpallvu,
HWHTEpIIpeTalluy, apryMEHTaIIUH;

— (buUKCHUpOBaTh u aHaJIM3UPOBATh JTUHAMUKY COOCTBEHHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

Iloznasamenvuvie YVJ[

— YMeHHe omnpeAessaTh MOHSTHUS, CO37aBaTh OOOOIIEHUS, YCTaHABIUBATH
aHAJIOTUM, KJIACCU(PUIIMPOBATh, CaMOCTOSITEILHO BBIOUpPATh OCHOBAaHUA U
KpUTEpUH ISl KJIacCU(UKAIIMK, yCTaHABIUBATh MPUYUHHO-CJICACTBCHHBIC CBS3H,
CTPOUTH JIOTHYECKOE PaCCyKJACHUE, YMO3aKIIOUCHHUE;

— BBICTpPauBaTh JOTUYECKYIO IIETIOYKY, COCTOAIIYIO M3 KJIOUEBOTO CJIOBA U
COTIOJYMHEHHBIX €MY CJIOB;

— BBIICTATH OOIMA TpPH3HAK JBYX WJIA HECKOJBKUX IMPEAMETOB WIIH
SIBJICHUH 1 OOBSICHATD UX CXOJICTBO;

— OOBEIUHATHL TIPEAMETHI M SBJICHUS B TPYINbl 110 ONpeaeIeHHBIM
MpU3HaKaM, CpaBHUBATh, KJIaCCUPUITMPOBATh U 000011aTh (aKTHI U SIBJICHUS;

— BBIJICIIATH SBJICHUE U3 OOIIETO psja APYTuX sIBJICHUM,

— OMpEACNIATh OOCTOATENHCTBA, KOTOPHIE MIPEANISCTBOBAIN BOSHUKHOBEHHIO
CBS3M MEXIY SIBIICHUSIMH, W3 OTHUX OOCTOSATEIHCTB BBIICIATH OMPEICISIONINE,
CIOCOOHBIC OBITh MPUYMHOM JAHHOTO SIBJICHUS, BBISBIATH NPUYUHBI U CIICICTBUS
SIBIICHU;

— CTPOHUTH PACCYXKJICHHE OT OOIIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSAM
M OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

— CTPOUTH PACCY)XJICHHE Ha OCHOBE CpPAaBHCHHUS TMPEIMETOB W SIBIICHHA,
BBIJICIISISI TIPY ATOM OOIIIHME MMPU3HAKHY;

— W3Jarath IMOJYYEHHYI0 WH(OpMAINio, WHTEPIPETHPYS €€ B KOHTEKCTE
pelaeMoin 3aJauu;

— CaMOCTOSITeJIbHO yKa3blBaTh Ha HWHQPOpMAIUIO, HYXKIAIOMIYIOCS B
MpoOBEpKe, MpeajiaraTh HW IPUMEHATh CIOCOO0 TIPOBEPKH  JIOCTOBEPHOCTH
uH(popMauu;

— BBISIBJISATh W HAa3bIBaTh IPUYMHBI COOBITHS, SIBJICHHUS, B TOM YHCJIC
BO3MOYKHBIC / HanOoJIee BEPOSITHBIC TPUYUHBI, BOBMOXHBIC ITOCIICACTBUS 3aJaHHON
MPUYHUHBI, CAMOCTOSATEIHLHO OCYIIECTBIISISI IPUIUHHO-CIICICTBCHHBIN aHAIHN3;

— JIeNaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJIW3a Pa3HBIX TOYEK 3PCHUS,
MOATBEP)KIaTh BBIBOJ COOCTBEHHOW apryMEHTAIMEH WM CaMOCTOSTEIHHO
MOJIYYCHHBIMU JTAHHBIMU;

— 0003Ha4YaTh CHMBOJIOM 1 3HAKOM IPEIMET H/UIIH SBJICHHUC,

— ONpPEACNATh JOTHYCCKUE CBS3M MEXAY NpeIMETaMHU /WM SBICHUSIMH,
0003HaYaTh JaHHBIC JIOTHYSCKHUE CBI3H C TIOMOIIBIO 3HAKOB B CXEME;

— co3/1aBaTh aOCTPAKTHBIN WK peabHBIM 00pa3 mpeaMeTa u/vuiu siBICHNUS;

— CTPOUTH MOJENIb/CXEMYy Ha OCHOBE YCJIOBMH 3ajauM W/wiu crnocola ee
penieHus;

— CO3/1aBaTh BepOaibHBIC, BEIICCTBCHHBIC M WH(OOPMAIMOHHBIC MOJICITH C
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BBIJICJICHHEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTa I OmpeeeHus crocoda
pELIEHHUs 3aJa4i B COOTBETCTBUU C CUTYyalUEH;

— NpeoOpa3oBbIBATH MOJENU C 1EJbI0 BBISBICHUS OOIIUX 3aKOHOB,
OTIPEIEISIONINX TAHHYIO TPEAMETHYIO 001aCTh;

— TEPEeBOJUTH CIOXKHYIO TIO0 COCTaBy (MHOTOACIEKTHYI0) WH(OpMAIuio u3
rpaguveckoro wWid (POPMATU30BAHHOTO (CHMBOJIBHOTO) TIPEICTABICHUS B
TEKCTOBOE, U HA00OPOT;

— CTPOUTH CXEMY, AJITOPUTM JIEUCTBUS, UCIPABIATh WM BOCCTAHABIMBATH
HEU3BECTHBIM paHee aJrOpuTM Ha OCHOBE MMEIOIIETrOocsl 3HaHUsA 00 OO0BEKTe, K
KOTOPOMY NPUMEHSIETCS AIITOPUTM;

— CTPOHUTH J0KA3aTENIbCTBO: IPSIMOE, KOCBEHHOE, OT MMPOTUBHOTO;

— OPUEHTHUPOBATHCA B COAEPKAHUU TEKCTA, MOHUMATh IEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATH TEKCT;

— YCTaHaBIIMBAaTh B3aWMOCBSI3b OMHCAHHBIX B TEKCTE COOBITUH, SIBJICHHM,
IIPOLIECCOB;

— PE3IOMUPOBATH IIaBHYIO HJICHO TEKCTA;

— OmpenenaTh HE0OOXOAUMBIE KITFOUEBBIE TOUCKOBBIE CII0OBA U 3alIPOCHI;

— OCYIIECTBJISITh ~ B3aUMOJICUCTBUE C  DJICKTPOHHBIMU  IMOWCKOBBIMU
CUCTEMAaMHU, CIIOBapsIMU;

— (opMHUPOBATH MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UCTOUHUKOB JJISI
O00BEKTUBHU3ALIUU PE3YJIHTATOB MMOUCKA,

— COOTHOCUTBH MOJIYYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JEATEIbHOCTHIO;

— YMEHHUE CaMOCTOSATEJIbHO CTaBUTh 11U, BEIOUPATh U CO3/1aBaTh
QITOPUTMBI JJISI PEIICHUS] y4eOHBIX MaTEMAaTHYECKUX TIPOOIIEeM;

— YMEHUE IJIAHUPOBATh U OCYIIECTBIATH I€SITENbHOCTh, HAITPABICHHYIO HA
pelieHre 3aa4 UCCIIeI0BATENBCKOTO XapaKTepa.

Kommynukamuenvie YV/[

— YMeHue OpraHu3oBbIBaTH Y4YE€OHOE COTPYJHUYECTBO U COBMECTHYIO
JIEATECIIBHOCTh C YYHMTEJIEM M CBEPCTHUKAMHU; pPabOTaTh HMHAMBUIYyAIHLHO U B
IPYIIE: ONPEAEsiTh BO3MOXKHBIE POJIU B COBMECTHOM JACSATEILHOCTH;

— NPUHUMATHh TIO3UIUIO COOECeAHMKA, TMOHUMAs TMO3UIMI0 JPYroro,
paznuyaTh B €ro peyu: MHEHHE (TOUKY 3pEeHHs), JOKa3aTeIbCTBO (APTyMEHTHI),
(baKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

— OIpenensaATb CBOM JEUCTBHSA M JEWCTBHS  IApTHEpPA, KOTOpbIE
CIIOCOOCTBOBAJIM WJIU MIPEMSATCTBOBAIN MPOYKTUBHON KOMMYHUKAIINY;

— CTPOUTH  TIO3UTUBHBIE  OTHOIIEHWS B  TMpolecce yuyeOHOH U
MO3HABATENbHOMN JIEATEIbHOCTH;

— KOPPEKTHO W apryMEHTUPOBAHHO OTCTAaMBaTh CBOI TOYKY 3pEHUS, B
JMCKYCCUU YMETh BBIJBUTATh KOHTPAPTyMEHTHI, mepedpasrupoBaTh CBOIO MBICIH
(BIageHnE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MpU3HaBaTh OMIMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
ero;
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— mpenjarath aabTePHATUBHOE pelieHue B KOH(MDIMKTHOM CUTYaluu;

— BBIJIETIATH OOIIYIO TOUKY 3pEHUS B TUCKYCCHUU;

— JIOTOBapuMBaThCcs O TMpaBWiIaxX M BOMpocax Juisi OOCYXIEHus B
COOTBETCTBHHM C ITOCTABJICHHOM IMEPE1 TPYIIION 3a1a4ei;

— OpraHu30BBIBaTh Y4eOHOE B3aMMOJICUCTBUE B IpyMIe (OMpeaeniaTh o01me
LEJIH, PaCIpeieNIATh POJIU, JOTOBAPUBATELCS APYT C IPYTOM H T. 1.);

— YCTpaHsTh B  paMKax Juajora pa3pbiBbl B  KOMMYHHUKAIIUH,
00yCIIOBJICHHbIE HETIOHUMAaHUEM/HENPUATHEM CO CTOPOHBI COOECeHMKa 3ajaud,
(bopMBbI UK COAepKAHUS THAIora.

— ONpeAeNiaTh 3a7a4y KOMMYHHUKAIIMM ¥ B COOTBETCTBHHM C HEW OTOMpPATH
peueBbIe CPE/CTBA,

— oTOUpaTh U UCIOJIB30BATh PEUYEBBIE CPE/ICTBA B MPOIlECCE KOMMYHUKAIIUU
C IPYTUMH JIFOJIbMHU (JUAJIOT B TIape, B MAJION IPYIINE U T. 1.);

— MPEJCTaBIsATh B YCTHOM WJIM MUCBMEHHON (opme pa3BepHYTHIM IUIaH
COOCTBCHHOM JICSATECIHLHOCTH;

— coOmoaTh HOPMBI MyOJMYHON peyH, perjaMeHT B MOHOJIOTEe U
JTUCKYCCUU B COOTBETCTBUU C KOMMYHUKATUBHOMU 3a/1auei;

— BBICKa3blBaTh U OOOCHOBBIBATH MHEHHE (CYXKICHHE) M 3alpalivBaTh
MHEHHE TTapTHEPa B paMKax JUajora;

— NPUHUMATh pEIICHHEe B XOJI€ JUajiora M COTJAcOBBIBaTh €ro C
COOCCETHUKOM;

— CO3/1aBaTh NMUCHMCHHBIC «KJIUIIMPOBAHHBIC» W OPUTHHAIBHBIE TEKCTHI C
HCITI0JIb30BAaHUEM HEOOXOJAUMBIX PEUEBBIX CPEJICTB;

— HCTOJNB30BaTh BepOajIbHBIE CPEACTBA (CPEJCTBA JIOTHYECKOM CBSI3M) IS
BBIICJICHUSI CMBICJIOBBIX OJIOKOB CBOETO BBHICTYTICHHUS,;

— HCTOJNb30BaTh HEBEpOAJbHBIE CpEACTBA WJIM HArJISIHBIE MaTepHabl,
MOJITOTOBJICHHBIE/0TOOpaHHBIE TIO]T PYKOBOJICTBOM YUHUTEIIS;

— JeNlaTh OIIGHOYHBIM BBIBOJ O JIOCTHKCHUW T KOMMYHHUKAIUH
HETMOCPEJICTBEHHO  TIOCJI€  3aBEpIICHUS KOMMYHUKAaTHBHOTO  KOHTaKTa |
00OCHOBBIBATh €TO0.

— IIeJICHANpPaBJIEHHO MCKaTh U WCIOJb30BaTh MH(DOPMAIMOHHBIE PECYPCHI,

HEOOXOUMBbIE IS PEIICHUs] yUeOHBIX U MPAKTUUYECKHUX 3a]1a4 C TOMOLIBIO CPEJCTB
HKT;

;

— BbIOMpaTh, CTPOUTh M HCIOJB30BaTh aJCKBATHYIO HH(POPMAIMOHHYIO
MOJIENb JJIsl TIEpelaud CBOMX MBICIIEH CpeICTBaMU €CTECTBEHHBIX M (hOpMaIbHBIX
A3BIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHUKAILINU;

— BBIIETATh WHGOPMAIIMOHHBIA aCHEeKT 3aJlayd, ONEpPUPOBATh JTAHHBIMH,
HCTIOIb30BAaTh MOJENb PELICHUS 3aa4H;

— HCTOJB30BaTh KOMITBIOTEPHBIE TEXHOJOTUH (BKJIFOYAs BEIOOP aJeKBATHBIX
3a/1aue MHCTPYMEHTAIBHBIX MPOTPAMMHO-AMNTAPATHBIX CPEICTB U CEPBUCOB) IS
peteHust THOOPMALIMOHHBIX U KOMMYHHUKAIITMOHHBIX YU4E€OHBIX 3a71a4, B TOM YHUCJIE:
BBIYMCIICHUE, HAMMCAHUE MUCEM, COYMHEHUH, IOKIaloB, pedepaToB, CO3JaHUE
MPE3ECHTALUU U JIp.;
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— HCHOJB30BaTh HHPOPMALIUIO C YIETOM STUYECKUX U MPABOBBIX HOPM;

— co3/aBaTh WH(OpPMAIMOHHBIE PECypChl Pa3HOrO TUIA WM JJIs Pa3HbIX
ayJIMTOpHiA, COOTIOAaTh HH(GOPMAITMOHHYIO TUTUEHY U TIpaBUiIa HHGOPMAITMOHHOMN
0€30MacHOCTH.

IIpeaMeTHbIE pe3yJabTAThI:

— yMeHue paboTaTh C MaTeMAaTUYECKUM TEKCTOM (CTPYKTypHpOBaHHE,
W3BJICUCHUE HEOOXO0auMO WH(OpMaIuu), TOYHO W TPAMOTHO BBIpaXXaTh CBOU
MBICIM B YCTHOH W TIMCBMEHHOW pEYH. TMPUMEHSS MaTEeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, UCTIOIb30BaTh Pa3IUYHbIC S3bIKM MAaTEMaTUKU
( CIOBECHBIM, CHMBOJIMUECKUN, Tpaduieckuii), OOOCHOBBIBaTh CYXKJICHHS,
MPOBOJUTH KIIacCU(UKAIUIO, TOKA3bIBATh MATEMATUUECKUE YTBEPKIACHUS;

— TIOHMMATh, YTO FeOMETpUYECKUE (POPMBI SIBISIIOTCS WJ€AIM3UPOBAHHBIMU
oOpa3zaMu peajbHbIX OOBEKTOB; HAYYUTHCS MCIOJIB30BAaTh T€OMETPUUECKUN SI3BIK
JUISL OTIMCAHUSl TMPEAMETOB OKPY)KAIOIIET0 MHUpPA; MOJYYUTh MPEICTABICHUE O
HEKOTOPBIX 00JIACTAX MPUMECHEHHS TEOMETPHUH B OBITY, HAyKE, TEXHUKE, HCKYCCTBE;

— paclo3HaBaTh HAa 4YEPTEXKaxX W MONCIAX TEOMETPHUYECKUE (HUTYpHI
(OTpe3Ku; YIJIBI, TPEYTONIPHUKA W WX YaCTHBIE BHUIBI, YETHIPEXYTOJLHUKH U WX
YaCTHBIC BHJIBI; MHOTOYTOJIBHUKHU, OKPYXHOCTB; KpyT); M300pakaTh yKa3aHHBIC
reoMeTpUIeCKHe (PUTYPHI; BBITIOIHATH YEPTEIKHU IO YCIOBHIO 33]1a4H,

— BITAJICTh TPAKTUYSCKUMHU HABBIKAMH HCIIOJIB30BAHUS TEOMETPHUCCKUX
WHCTPYMEHTOB JJI1 U300pakeHus: GUryp, a TAKKe JJIs1 HaXOKICHUS IJTUH OTPE3KOB
Y BEJIMYMH YIJIOB;

— pelaTh 337a4d Ha BBIYKCIIEHUE T€OMETPUUECKUX BEIIUYUH, (UIMH, YTJIOB,
TIoMIAAeH), TMpUMEHssT HU3y4YeHHbIE CBONCTBA (Quryp u Qopmyiasl U MPOBOAS
apryMEeHTAIIUIO B XOJI€ PEIICHUS 3a]1a4;

— pelaTh 33Ja4u Ha JJOKa3aTeIbCTBO;

— BJIAQJIETh AJITOPUTMAMU PEIICHUS OCHOBHBIX 33/1a4 Ha MOCTPOCHUE.

9 kiacc

JINYHOCTHBIE Pe3yJIbTAaThI:

— Poccwuiickas TpaxkmaHCKas HWICHTUYHOCTh (MATPUOTHU3M, YBaXKCHHE K
OTteuecTBy, K MPOLUIOMY U HACTOSIIEMY MHOTOHAallMOHAJILHOTO Hapoja Poccuwm,
YyBCTBO OTBETCTBEHHOCTH M joira mnepen Poaunoil, maentudukamus ceds B
KauecTBe TrpaxkaaHnHa Poccun, CyObEKTHBHAs 3HAYUMOCTh HCIOJIb30BaHUS
PYCCKOTO sI3bIKa U A3BIKOB Hapo10B Poccuu, oco3HaHue U OUlyIIeHUE JTUYHOCTHON
COMPUYACTHOCTH CYABOE POCCUIICKOTO HAPOIA).

—  OCO3HAHHWE OTHUYECKOM TMPUHAJICKHOCTH, 3HAHUE WCTOPHH, S3bIKa,
KyJBTYpbl CBOETO Hapoja, CBOETO Kpasi, OCHOB KYJIbTYpPHOTO HAcIeAWsl HapOIOB
Poccum u  uenoBeuecTBa  (MAEGHTUYHOCTH  4YEJIOBEKA C  POCCUICKOMN
MHOTOHAITMOHAIPHOW ~ KYJIBTYPOHW, CONPUYACTHOCTH HWCTOPHHM HApOJIOB U
roCyAapcTB, HAXOIUBIIUXCS HA TEPPUTOPHH COBpEeMEHHOH Poccun);

— TOTOBHOCTh W CHOCOOHOCTh OOYYarOIIMUXCS K CAMOPAa3BUTHIO |
caMm000pa30BaHUI0 HA OCHOBE MOTHBAIIUU K O0YUYEHUIO U MTO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTH OCO3HAHHOMY  BBIOOpY W TIOCTPOCHHIO  JajbHEWIen
WHIUBUyaIbHOW TpaeKkTopun oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKH B MHUPE
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npodeccuiit ¥ npodecCUOHANBHBIX MPEANOYTEeHUH, C YYETOM YCTONYMBBIX
MTO3HABATEJIbHBIX UHTEPECOB.

—  Pa3BUTOE MOPAJIbHOE CO3HAHUE U KOMIIETEHTHOCTh B PEILIECHUU MOPAJIbHBIX
po0seM Ha OCHOBE JINYHOCTHOTO BBbIOOpa, POPMUPOBAHUE HPABCTBEHHBIX YYyBCTB
U HPaBCTBEHHOI'O IIOBEJICHUSA, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOILIECHHS K
COOCTBEHHBIM MOCTYIIKAM (crocoOHOCTH K HPABCTBEHHOMY
CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIUMOCTb, YBAKUTEIBHOE OTHOIIEHHE K
PETUTHO3HBIM YyBCTBaM, B3IJISIIaM JIIOJIEH WIIM UX OTCYTCTBUIO; 3HAHUE OCHOBHBIX
HOPM MOpaji, HPAaBCTBEHHBIX, IYXOBHBIX HJCATIOB, XPAaHUMBIX B KYJIbTYPHBIX
Tpaauusax HapoaoB Poccun,

— TOTOBHOCTh HAa HX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHUYEHUIO B
MOCTYIKaX, MOBEJACHUH, PACTOUUTEILHOM MOTPEOUTENbCTBE; CHOPMUPOBAHHOCTD
MPEICTaBICHU 00 OCHOBaX CBETCKOW ATUKHU, KYJIbTYPhl TPAAUIIMOHHBIX PEJIUTHUH,
UX pPOJIM B Pa3BUTUHU KyJIbTypbl M uUcTOpuM Poccunm u yenoBeyecTBa, B
CTAaHOBJICHMM TPAXKJAHCKOrO O0OIIEeCTBA U POCCUMCKOM TrOCYJapCTBEHHOCTH;
MOHMMAaHWE 3HAYEHUSI HPABCTBEHHOCTH, BEPbl M PEIUTUU B KU3HU YEJIOBEKa,
CEeMbH U OOIIECTBA).

—  c(OpMHpPOBAHHOCTH ~ OTBETCTBEHHOTO  OTHOIIEHUS K  YUYCHHIO;
YBaXKUTEIIBHOTO OTHOILIECHHS K TPYyIy, HAJIU4YUE OMNbITA Yy4YacCTUsS B COLMAIBHO
3HaUMMOM Tpyae. Oco3HaHME 3HAYECHUSI CEMbU B KU3HU YEJIOBEKa W OOIIECTBA,
MPUHATUE IIEHHOCTH CEMEMHOMN KU3HH, YBAKUTEIHLHOE U 3a00TIMBOE OTHOIICHHUE K
YJIEHaM CBOEU CEMBbH.

—  c()OpMHUPOBAHHOCTh IIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAyKM W  OOIIECTBEHHOM TMPAKTHUKH,
YUHUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYpPHOE, SI3BIKOBOE, AYXOBHOE MHOrooOpasue
COBPEMEHHOTO MHPA.

—  OCO3HAHHOE, YBAXHUTEIBHOE U JI0OPOKENATETbHOE OTHOUIEHUE K JIPYroMy
YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, BEPE, FPaKIaHCKOU
NO3ULIUN.

—  TOTOBHOCTH M CITIOCOOHOCTH BECTH JUAJIOT C JPYTUMHU JIOJbMHU U TOCTUTATh
B HEM B3aWMOINOHMMaHUsA (UICHTU(UKAIMS ceOsl KaKk MOJHOMPABHOIO CyObeKTa
oOLIEHUsI, TOTOBHOCTh K KOHCTPYMpOBaHUIO oOpa3a mapTHepa MO AHAJIOTrY,
TOTOBHOCTh K KOHCTPYMPOBaHHIO 00pa3za JOMYyCTUMBIX CHOCOOOB JuMasora,
TOTOBHOCTh K KOHCTPYMPOBAHMIO Ipollecca Auanora Kak KOHBEHLHOHUPOBAHUS
MHTEPECOB, MPOIIEAYP, TOTOBHOCTh U CIOCOOHOCTH K BEJICHUIO IIEPETOBOPOB).

— OCBOCHHOCTb COLIMATBHBIX HOpPM, MpaBWJI MOBEICHHUS, pojieil u ¢opMm
COIMAJILHOM KM3HU B TPYITAX U COOOIIECTBAX;

—  KPUTHUYHOCTH MBIIICHUS, YMEHHE  paclo3HaBaThb  JIOTUYECKH
HEKOPPEKTHBIC BBICKA3bIBAHUSI, OTJINYATh TUIIOTE3Y OT (haKTa;

—  KpEaTUBHOCTb MBIIIJICHUS, HHUIIUATUBY, HAXOJYMBOCTb, aKTUBHOCTh MPHU
pelIeHUN TeOMETPUUECKUX 3a/1a4;

—  YMEHHE KOHTPOJMPOBATH MPOLECC U Pe3yJbTaT yueOHOM MaTeMaTHuecKou
JEATEIIbHOCTH;

—  CHOCOOHOCTh K  OMOIMOHAIBHOMY  BOCHPHSTHIO  MaTeMaTHYECKUX
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00BEKTOB, 3aJ1a4, PEIICHUH, PACCyKICHUI.

MertanpeaMeTHbie pe3yJbTAThI:

Pezynamuenvie YV/|

— VYMeHHe CaMOCTOSITeNIbHO OIpEeAeNiaTh LeIu OO0y4YeHHUs, CTaBUTh W
dbopMynupoBaTh HOBBIE 3aJadd B ydeOe M TIO3HABATENBHOM JAESITETHHOCTH,
pa3BUBaTh MOTHBBI M HMHTEPECHl CBOEH IO3HABATEIBbHON JEATEIBHOCTH.
OO0yuaronmncs CMOXeT:

— AHAJIU3UPOBATH CYLIECTBYIOLIUE " IJIAaHUPOBATh Oynyume
oOpa3oBaTebHbIE PE3yIbTaThl;

— UACHTUPUIIMPOBATh COOCTBEHHBIE MPOOJIEMBbI U ONPEACNSITh TIJIABHYIO
npobiemy;

— BBIJIBUTaTh BEPCUU pEIICHHS MpoOsieMbl, (HOPMYIUPOBATH THUIIOTE3HI,
IPEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;

— CTaBUTh LEJb JEATEIBHOCTH Ha OCHOBE OIPEAECICHHOW MpOOJIeMbl H
CYILLECTBYIOIUX BO3MOXXHOCTEH;

— (opmynupoBaTh yueOHbIE 3a/1aud KaK IIard JOCTUKEHMsI MOCTaBICHHOU
L€ IEATEIIbHOCTH;

— OmpenenaTh HeoOXOauMbIe IeHUCTBUE(S) B COOTBETCTBUU C Y4eOHOU U
MO3HABATEJIbHOM 3aJ1a4€il U COCTABIIATH aJTOPUTM UX BBIIIOJTHEHHUS;

— OOOCHOBBIBATH W OCYUIECTBJIATH BBIOOpP Haubosiee 3P(HEKTUBHBIX
CI0c000B pelleHUs Y4eOHbIX U MIO3HABATENbHBIX 3a7a4;

— ONpEeNeNsITh/HAXOAUTh, B TOM YHCIIE€ U3 MPEAJIOKEHHBIX BapHAaHTOB,
YCIIOBUS J1s1 BBINIOJIHEHMs y4eOHOM 1 O3HABaTENIbHOM 3a/1a4u;

— BBICTPaMBAaTh >)KM3HEHHBIE TUIAHBI Ha KPATKOCPOUHOE Oyayuiee (3asBisTh
L[€JIeBbIE OPUEHTUPBI, CTABUTh aJICKBATHbIE MM 3aJayd W Ipeajararb JACUCTBUS,
yKa3biBasi 1 00OCHOBBIBAS JIOTHUECKYIO MOCIEA0BATENBHOCTD IATOB);

— BBIOMpaTh M3 MPEAJIOKEHHBIX BapUAaHTOB M CAMOCTOSITENIBHO HCKATh
CpeICTBa/pecypchl s pelIeHUs 3a1a4l/A0CTHKEHUS LIETIH;

— COCTaBJIITh IUTAH  pelleHuss NpoOsieMbl  (BBIMOJIHEHHUS  IPOEKTa,
MPOBEICHUSI UCCIIEOBAHUS );

— OMNpeAeNsITh NOTCHLHMAJIbHBIE 3aTPYAHEHHUs MpPU pPEIICHUH Y4YeOHOU W
MO3HABATEJIbHOM 3aJ1a4i U HAXOAUTh CPEJCTBA ISl UX YCTPAHEHUS,;

— OINHKCHIBATh CBOM OMBIT, 0GOPMIISISL €ro JUisl epeadyd APYruM JIIOISM B
BH/JIE TEXHOJIOTUH PELICHUs MPAKTHYECKUX 3a/1a4 ONPEJEICHHOIO KJlacca,

— IUIAaHUPOBATh u KOPPEKTHPOBATh CBOIO VHJUBUYJIBHYIO
00pa30BaTeIbHYI0 TPACKTOPHIO.

— OmpeAeNsiTh COBMECTHO C TEJaroroM M CBEPCTHUKAMH KPUTEPHUU
IJIAaHUPYEMBIX PE3yIbTaTOB U KPUTEPUHU OLICHKU CBOEH yueOHOM eaTeIbHOCTH;

— CHCTEMaTU3UpOBaTh (B TOM 4YHCIIE BBIOMpPATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIBTATOB M OLEHKH CBOEU JEATEIbHOCTH;

— oTOMpaTh HWHCTPYMEHTBHI ISl OLICHMBAHMSI CBOEM JAESITEeIbHOCTH,
OCYUIECTBJISATh CAaMOKOHTPOJIb CBOEH JESITEIbHOCTH B paMKax MPeasIOKEHHBIX
YCIIOBUM U TPEOOBAHMIA;
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— OIICHUBATh CBOIO JACSATEIBLHOCTb, apryMEHTHUPYS MPUYUHBI JOCTHXKCHUS
WJIM OTCYTCTBUS IJIAHUPYEMOTO Pe3yJIbTaTa;

— HaAXOJIUTh JOCTATOYHBIC CPEACTBA JIJIS BBITIOJTHEHUS YUCOHBIX JICUCTBUM B
WU3MCHSIOMIEHCS CUTYyaITuu W/WJIH P OTCYTCTBUH TNIAHUPYEMOTO PE3yIbTaTa,;

— paboTas 1O CBOEMYy IUJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYILYIO
JEeATCIbHOCTh Ha OCHOBE aHaju3a W3MEHEHUHW CHUTYyalluu IS TOJy4eHUs
3aIUTAaHUPOBAHHBIX XapaKTEPUCTUK MPOYKTa/pe3yibTaTa;

— YCTaHaBIWBaTh CBSI3b MEXKAY IOJYYEHHBIMU  XapaKTEPUCTUKAMU
MPOJYyKTa W XapaKTepUCTHUKAMH IIpoIecca JeATeIbHOCTH W II0 3aBepIIeHUU
JIEATEIIbHOCTH TpeJjiaraTh U3MEHEHHUE XapaKTePUCTHK Ipollecca ISl MOJydeHUs
YIIYUYIIEHHBIX XapaKTEPUCTUK MPOJYKTA;

— NMOHUMAHHWE CYIIHOCTH aJrOPUTMUUYECKUX TPEANUCAHUM U yMEHHE
JEWCTBOBATh B COOTBETCTBUHU C MPE/JIOKEHHBIM aJITOPUTMOM;

- YMEHUE CaMOCTOATENLHO CTaBUTH IIEJIH, BHIOUPATh U CO3/1aBATh
QITOPUTMBI JJIsI pEIICHUS] y4eOHBIX MaTEMaTUYECKUX MTPOOJIEM;

—  YMEHHE IUIaHUPOBATh U OCYIIECTBIIATh JEATEIIbHOCTh, HAIIPABIECHHYIO
Ha pelieHue 3a/1a4 UCCIIeI0BATEIILCKOIO XapaKTepa.

lloznasamenvhole YVJ[

—YMeHue OomnpenensarTh IMOHATHS, CO3/JaBaTh OOOOIIEHHUS, YCTaHABJIMBATH
aHaJOTUM, KIAcCU(PUIMPOBATh, CaMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEpUH [IJIs1 KJIacCU(UKAIMK, YCTaHABJIUBATH MPUYMHHO-CIEACTBEHHBIEC CBS3H,
CTPOUTH  JIOTMUECKOE  pacCyKICHHe,  YMO3aKkiIiodeHue  (MHIYKTUBHOE,
JeAYKTUBHOE, 110 aHAJIOTUH) U JIeJaTh BbIBOIbI. OOyJaronuics CMOXET:

— MOA0UpATh CJIOBA, COMOJYMHEHHBIE KIFOUEBOMY CIIOBY, OIPEACIISIOIINE
€ro MpU3HaKu U CBOMCTBA;

— BBICTpPauBaTh JOTUYECKYIO IIETIOYKY, COCTOAIIYIO U3 KIOUYEBOrO CJIOBa U
COTIOTYMHEHHBIX €MY CJIOB,;

— BBIACHATh OOUIMNA MPHU3HAK JBYX WJIM HECKOJBKUX MPEIMETOB WU
SBJICHUI U OOBSICHATH UX CXOJICTBO;

— OOBEAWHATh MPEAMEThl U SBJIEHUS B TPYNNbl 1O OMNPEIEICHHBIM
MpU3HaKaM, CpaBHUBATh, KJIaCCU(MUIIUPOBATH U 00001aTh (DAKTHI U SABJICHUS,

— BBIACIATH SBJICHUE U3 OOIIETO psifa APYruX sIBJICHUI;

— OMpeNeNaTh 00CTOATENIBCTBA, KOTOPBIE MPEIIECTBOBAIN BOBHUKHOBEHUIO
CBS3M MEXIYy SIBICHUSIMH, U3 OTUX OOCTOATENHCTB BBIICIATH OMPEEISIONIUE,
CIIOCOOHBIE OBITH MPUYMHON TAHHOTO SIBJICHUS, BBISBISATh MPUYMUHBI U CIEACTBUS
SIBJICHUM;

— CTPOUTH PACCYXKACHUE OT OOIMUX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSIM
M OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

— CTPOUTH PACCYXKJEHHE Ha OCHOBE CPaBHECHHS MPEAMETOB W SIBJICHUM,
BBIJIETISISL IPU OTOM OOIIIME MPU3HAKHY;

— UW3JaraTh MOJYYEHHYI0 HH(pOpPMAIUI0, UHTEPIPETUPYS €€ B KOHTEKCTE
pelaeMoi 3a1auu;

— CaMOCTOSITEJILHO yKa3biBaTh Ha WH(OpMaIuioo, HYXKIAIOMYIOCS B
MpoBEpKe, MpeajiaraTh MW NPUMEHATh CIOCOO0 TIPOBEPKU JIOCTOBEPHOCTH
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uHpopmaruu;

— BepOanu30BaTh HSMOLMOHAJIBLHOE BIIEYATIICHHE, OKAa3aHHOE Ha HEro
HMCTOYHUKOM,;

— OOBSICHATD SBJICHUS, POLECCHI, CBSI3U U OTHOIIICHHUSI, BHISBIISIEMbIE B XO/I€
MO3HABATEILHOM U MCCIIEA0BATEIBCKOU NESITENHbHOCTH (IPUBOAUTH OOBSICHEHUE C
U3MEHEHUEM (OpPMBI TIPEACTABICHHS; OOBSICHAThH, NETAMM3UPYS WK 000011as;
OOBSCHATH C 3aTaHHON TOYKH 3PCHHUS);

— BBISIBJISITh W HAa3bIBaTh MPUYHMHBI COOBITHS, SIBJICHHUS, B TOM YHCJIC
BO3MOXKHBIE / HanboJIee BEPOSITHBIC TPUUYUHBI, BOBMOXHBIE MOCIEACTBUS 3a/IaHHON
MPUYUHBI, CAMOCTOSATEIBLHO OCYIIECTBIISISI IPUYUHHO-CIICICTBEHHBIN aHAIN3;

— JleNlaTh BBIBOJ] HA OCHOBE KPUTHUYECKOIO aHAJIM3a Pa3HbIX TOYEK 3PEHMS,
MOJTBEPXKJIATh BBIBOJ COOCTBEHHOH apryMeHTaled Wi CaMOCTOSTEIbHO
MOJTYYCHHBIMH JTAHHBIMHU.

- YyMEHHE CO3/JaBaTh, MPUMEHATh W TPEOOPa3OBBIBATH 3HAKH U
CUMBOJIbI, MOJICIM U CXEMBbI JUIsl pPEIIeHHs] Y4eOHBIX M IO3HABAaTENIbHBIX 3aj1ad.
OOyJaronuncs CMOXKET:

— 0003Ha4yaTh CUMBOJIOM U 3HAKOM MPEIMET U/WUJTU SIBJICHUE;

— ONpPEACNATh JOTUYCCKUE CBSI3H MEXAY MpPEeIMETaMHU W/WIHM SBICHUSIMH,
0003HAYaTh JAHHBIE JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

— C03/1aBaTh a0CTPAKTHBIN WM peabHbIi 00pa3 npeaMeTa u/uiu siBICHUS;

— CTPOUTH MOJEJIb/CXEMY Ha OCHOBE YCJIOBMH 3ajjaud W/Wiu crnocoba ee
pelieHus;

— co3/1aBaTh BepOasbHbIC, BEIIECTBEHHbIE M WHMOPMAIMOHHBIE MOJEIH C
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJI OINpenesieHus crocoba
pelleHus 3aJa9 B COOTBETCTBUU C CUTYAIIHEH;

— MpeoOpa3oBBIBATh MOJETH C IIENbI0 BBISBICHUS OOIIMX 3aKOHOB,
OTIPEIEIISIONTUX TAHHYIO TPEAMETHYIO 001aCTh;

— MEPEeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACIEKTHYI0) MH(}OpMaIuio u3
rpaduueckoro uiaM  (POpMaIM30BaHHOTO (CHUMBOJIBHOTO) TPEJCTaBICHUS B
TEKCTOBOE, U HA00OPOT;

— CTPOUTH CXEMY, aJTOPUTM JEHCTBHUS, UCIPABISTh WM BOCCTAHABIIMBATH
HEU3BECTHBIM paHee alrOPUTM Ha OCHOBE HMEIOMIETOCs 3HAHHUS 00 OOBEKTe, K
KOTOPOMY MPUMEHSICTCS aJITOPUTM;

— CTPOUTH J0KA3aTEIbCTBO: MPIMOE, KOCBEHHOE, OT MIPOTUBHOTO;

— aHAJIM3UPOBATH OMBIT Pa3pabOTKH U peaau3alui y4eOHOTO MPOEKTa,
UCCIIeIOBaHMs (TEOPETUIECKOT0, AMIIMPUYECKOTO) Ha OCHOBE MPEIJIOKEHHON
poOJIEMHOM CUTyaluy, TIOCTABJICHHOMN eI W/WIIK 3aJJaHHBIX KPUTEPHUEB OIICHKU
MpOAyKTa/pe3yibTara.

Kommynukamuenvie YV/[

— YMeHHEe OpraHuM30BBIBAThH Y4YeOHOE COTPYJAHHYECTBO W COBMECTHYIO
NEATEILHOCTh C YYUTEIeM W CBEpPCTHUKaMH, paboTaTh WHAMBUAYAJIbHO H B
Tpynme: HaxoIuTh 00Imee perieHrue W pas3pemars KOH(PJIMKTBI Ha OCHOBE
COTJIaCOBAHMS MO3UIIMKA M ydeTa HHTEPecoB; (OpMYIMpOBaTh, ApTYMEHTHUPOBATH U
oTcTauBaTh cCBOe MHeHHE. OOYyJarOITHIICS CMOXKET:
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— ONpPENENATh BO3MOYKHBIE POJIM B COBMECTHOM AESATEIBbHOCTH;

— UIPaTh ONPEIEIECHHYIO POJb B COBMECTHOM AESATEIbHOCTH;

— NPUHUMATh TO3UILMI0 COOECeTHUKA, TIOHMMas MO3UIHUIO JPYroro,
pazinyath B €ro peud: MHEHUE (TOUYKY 3pEHHUsI), JOKA3aTEIbCTBO (apTyMEHTHI),
(bakThl; TUTIOTE3bI, AKCHOMBI, TEOPUU;

— ONpeneNATb CBOM JCHCTBUS W JCHUCTBUS NApTHEpPa, KOTOpbIE
CIIOCOOCTBOBAJIM WJIH MPENATCTBOBAIN POJYKTUBHON KOMMYHUKAIINH;

— CTpPOUTh TIO3UTUBHBIE  OTHONIIEHUS B  Tpolecce ydeOHOH W
MO3HABATEILHOM AESITEIbHOCTH;

— KOPPEKTHO W apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOYKY 3pEHHS, B
JTUCKYCCUHM YMETh BBIIBUTaTh KOHTPAPTyMEHTHI, mnepedpa3upoBaTh CBOIO MBICIb
(B1aJieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKHM OTHOCHUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
IpU3HaBaTh OLIMOOYHOCTh CBOETO MHEHHMS (€CIM OHO TaKOBO) U KOPPEKTHUPOBATH
€ro;

— YMEHHE OCO3HAaHHO MCIOJIb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C
3a/layeil KOMMYHHKAIMU JIJIS1 BBIPAXKEHUSI CBOMX YYyBCTB, MBICIIEH U MOTPEOHOCTEN
JUISl TUTAHUPOBAHMSL W PETYJSLIMM CBOEH JEATEIbHOCTH; BJIAJIEHUE YCTHOU U
MACBbMEHHOM PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

— OOyuaronuncs CMOXKET:

— ONpeleNiITh 3a/ayy KOMMYHHUKAllUd U B COOTBETCTBUHM C HEW OTOMpPATH
peYeBbI€ CPEACTBA;

— 0TOUpAaTh U UCIOJIB30BATh PEUYEBBIE CPENICTBA B MPOLIECCE KOMMYHUKAIIUU
C IPYTUMH JIFOJIbMH (JUAJOT B ape, B MaJIOW rPpyIIe U T. 1.);

— MNPEICTaBsATh B YCTHOW WJIM NUCBMEHHON (popme pa3BepHYTHIM IUIaH
COOCTBEHHOM JIESITEILHOCTH;

— coO0moaTh HOPMBI IMyOJMYHON peyH, perjaMeHT B MOHOJIOTE U
JMCKYCCUU B COOTBETCTBUU C KOMMYHUKATUBHOMW 3a/1auei;

— BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXKIEHUE) M 3alpalliviBaTh
MHEHHE NapTHEPa B paMKax JUajora;

— NPUHMMATh PEIICHHE B XOJ€ JHaJora M COIJAacOBBIBaTh €ro C
cO0ECEeTHUKOM;

— CO3/1aBaTh NUCBMEHHBIE «KJIUIIHPOBAHHBIE» W OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BAaHUEM HEOOXOJAUMBIX PEUEBBIX CPEJICTB;

— HCHOJB30BaTh BepOajIbHbIE CPEACTBA (CPEACTBA JIOTMUYECKON CBSI3M) IS
BBIICJICHUS CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHHUS;

— HCIIOJIb30BaTh HEBepOalibHbIE CPEACTBA WJIM HArJIAJHbIE MaTepHabl,
[OJIFOTOBJICHHBIE/0TOOpaHHbIE TIO]T PYKOBOJICTBOM YUHUTEIIS;

— JIeJ1aTh OLIGHOYHBIM BBIBOJ O JIOCTMIKEHUM LEIH KOMMYHUKALIUU
HEIMOCPEJICTBEHHO  MOCJ€  3aBEpUICHUS] KOMMYHUKAaTUBHOTO  KOHTaKTa U
00OCHOBBIBATh €TO.

— (opMHUpOBaHUE U PA3BUTHUE KOMIETEHTHOCTU B 00JIACTU MCIOJIb30BaHUS
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX ~ TEXHOJIOTHIA (mamee  —  UKT).
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OOyyaromuics CMOXET:

— IIeJICHANpPABJIEHHO MCKAaTh U KCIOJIb30BaTh MH(DOpPMAIMOHHBIE PECYPCHI,
HEO0OXOAUMBIE JUIs pelICHUsI yUeOHBIX U MPAKTUYECKUX 3aJ1ay C TOMOIIBIO CPEACTB
HKT;

— BBIOMpaATh, CTPOUTH M HCIIONH30BATH AJCKBATHYIO WH()OPMAIMOHHYIO
MOJIEIb JUIsl TIepeladll CBOMX MBICIICH CpeACTBAMU €CTECTBEHHBIX M (POpMaIbHBIX
S3bIKOB B COOTBETCTBUHU C YCIOBUAMHU KOMMYHUKAIIUH;

— BBIICTATh WHGOPMAITMOHHBIA aCHEKT 3aJlayd, ONEpPUPOBATh JAHHBIMH,
MCIIOJIb30BaTh MOJENb PEIUICHUS 33/1a4U;

— HCHOJB30BaTh KOMITBIOTEPHBIE TEXHOJOTUH (BKJIIOYasi BEIOOP aJeKBaTHBIX
3a/1au€ MHCTPYMEHTAIBHBIX MPOrPAMMHO-ANIAPATHBIX CPEICTB U CEPBUCOB) s
pereHust THGOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX YU4€OHBIX 3a/1a4, B TOM YHCIIC:
BBIYMCIICHUE, HANMCAHUE MUCEM, COYMHEHUH, JOKIaI0B, pedepaToB, CO3/1aHUE
MPE3EHTALUH U JIp.;

— YMEHHUE BHJETh MaTEMATHUYECKYI0 3a7ady B KOHTEKCTE NPOOJEeMHOMU
CUTyalluu B IPYTUX JUCLHUIUIMHAX, B OKPYXKAIOIIECH )KU3HH.

IIpenmeTHbIe pe3yJIbTATHI:

Harasimnas reomerpust

BrInyckHUK HAy4HTCS:

— pacmo3HaBaTh Ha YEPTEkKAX, PUCYHKAX, MOJEISAX U B OKPYKAIOIIEM MHUPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETpUUYECKUE (PUTYPBHI;

— pacro3HaBaTh pa3BEPTKM KyOa, NPSMOYTOJIBHOTO IapajuiesenuIea,
MPaBWIBHOW MUPAMUAbI, HIWIWH]IPA U KOHYCA;

— ONpeAeNsaTh MO JUHEHHBIM pa3MepaM pPa3BEPTKU (UTYpPHI JUHEHHBIC
pa3Mepsl camoii (purypsl 1 HA00OPOT;

— BBIYUCIATH 00bEM MPSMOYTOJIBLHOTO MapalljieienuIea.

Buinycxknuk nomyuum 603mooicnocmy:

—  BBIYUCTAML  00BEMbI  NPOCMPAHCMBEHHBIX 2eoMempudeckux quayp,
COCMABNIEHHBIX U3 NPAMOY20IbHBIX NAPALLENIeNnUneoos;

— yenybumsv U passumv  npeocmagieHus 0  NPOCMPAHCHMBEHHBIX
2eomempudeckux ueypax;

—  NpuUMeHSAmb NOHAMUEe pAa3eeépmKuU Ol  BbINOJHEHUS NPAKMUYECKUX
pacuémos.

I'eomeTpuueckue purypsi

BrinmyckHUK HAyduTCS:

— MOJIb30BAaThCS A3BIKOM F€OMETPHUU JJIsl OTIMCAHUS IPEIMETOB

— OKPY’KaIOIIEro MUpPa U UX B3aUMHOT'0O PACOJIOKEHHUS,
pacro3HaBaTh U U300pa)xaTh Ha YepPTEkKax U PUCYHKAX reoMeTpuueckue GUrypsl u
UX KOHQUTYpaluu;

- HaXOJUTh 3HAUCHUS JJIMH JIMHEHHBIX 2JIEMEHTOB (PUTYpP U UX
OTHONIEHUsI, rpaaycHyro Mepy yrioB oT O mo 180°, mpumeHsisi ompeaeneHus,
CBOMCTBA U TMpuU3HAKU (UTYP U HX DJIEMEHTOB, OTHOMICHUS GUTyp (PaBEHCTBO,
o100Me, CAMMETPHH, TIOBOPOT, APATIJICIBHBINA MTEPEHOC);

— ONEPHUPOBATH C HAYAIBbHBIMU MOHATUAMHU TPUTOHOMETPUU U
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- BBITIOJTHSATD DJIEMEHTApHbBIC ONepalii HaJl PYHKIIUSIMU YTJIOB;

- pelaTth 3a7a4M Ha JI0Ka3aTeJIbCTBO, ONMUPASICh HA U3YUYEHHBIC

— CBOICTBa (DUTYp W OTHOIICHUH MEXITY HUMU U IPAUMEHSIS

— W3YYCHHBIC METOIbI IOKA3aTEIIbCTB;
pelarh HECJIOXKHBIC 3aJjadyd Ha IOCTPOCHHE, MPUMEHSSI OCHOBHBIC aJTOPUTMBI
MIOCTPOCHHUS C TTIOMOIIBIO IIUPKYJIS U TUHEHKH,

- pemaTth NpocTeriye MIaHUMETPUIECKHE 3aa4H B IIPOCTPAHCTBE.

Buvinycknux nonyyum 603moxicHOCmb:

- ognadems  Memooamu  peuleHus 3a0a¥y  HaA  BbIYUCTEeHUsT U
00KaA3amenbcmea: MemoooM Om NPOMUBHO20, MEMoOOM HOO0-

- Ousl, Memooom nepebopa BaAPUAHMO8 U MEMOOOM 2eOMEeMPULECKUX
Mecm moyex,

- npuobpecmu onvlm npuMeHeHuUs aneebpauyeckoco u
MPUSOHOMEMPUYECKO20 — annapama U udell  O08UMCEHUs NpU  peuleHuu
2eoMempuiecKux 3a0au,

- 0611a0ems MpaouUyUOHHOU CXeMoU peuleHusi 3a0a4y Ha NOCMpOoeHuUe ¢
NOMOWDBIO YUPKYAS U JUHEUKU. aHAIU3, NOCMpoeHue, O00KA3ameibCmeo U
uccieoosanue,

- HAYyYUmMsvCs  pewams  3a0a4u  HA ~ NOCMPOeHUe  Memooom
2e0MeMPUUECKO20 MeCcma modex U Memooom noooous.,

- npuobpecmu  Onvim UCCAE008AHUSL  CBOUCME  NIAHUMEMPUYECKUX
Queyp c nomowbio KOMNLIOMEPHLIX NPOSPAMM,

- npuoopecmu  onvim  GLINOJHEHUS  NPOEKMO8  NO  MeMaM:
«l eomempuueckue npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxkos no
dopmyner.

N3mepenune reoMeTpuuecKUX BeJIHUYMH

BrinyCkHUK HayuuTCS:

— HCTOJIb30BaTh CBOMCTBA U3MEPEHHUS JIJIMH, TIJIOIIAICH B YIJIOB

— TIpM pEIICHWHM 3a7ad Ha HAXO0XJACHHWE JJIMHBI OTpEe3Ka, JJIMHBI
OKPYXHOCTH, JIJTHHBI yTH OKPY>KHOCTH, TPaTyCHON MEPHI yTJIa;

— BBIUHCIATH JUIMHBI JIMHEHHBIX DJJIEMEHTOB (GUTYp M HUX YIJIbI,
UCIIOB3YS (POPMYJIIbI UIMHBI OKPYKHOCTH M JUIMHBI JYTH OKPYKHOCTH, (POPMYJIBI
wiomazaeit puryp;

— BBIYHCIATH TIJIOILA TN TPEYTOJILHUKOB, MIPSIMOYTOJIbHUKOB,
napajieIorpaMMOB, Tparelnii, KpyroB U CEKTOPOB;

— BBIYUCIISTH IJIUHY OKPY>KHOCTH, JUTMHY AYTH OKPYKHOCTH;

— pemiath 3aJa4d Ha JOKA3aTeIbCTBO C UCTIOIB30BaHUEM (HOPMYIT

— JUTMHBI OKPYXKHOCTH | JIJTMHBI yTU OKPY>KHOCTH, (POPMYIT ILIOIIAIeH
duryp;

— pemarh TPAKTHYECKHWE 3aJadd, CBSI3aHHBIE C  HaxXOXKICHHUEM
ICOMETPUUCCKUX BEIUYHMH (HMCIOIB3YS TPH HEOOXOJUMOCTH CIPAaBOYHUKUA U
TEXHUUYECKHUE CPEJICTBA).

Buvinycknuk nonyyum 603moxicHOCHb!
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—  BLIYUCTIAMb NAOWAOU ¢hueyp, COCMABIEeHHbIX U3 08YX UlU 0Oojee
NPAMOY20TIbHUKO8, NAPAJLLENI02PAMMOS, MPey2oIbHUKO8, KpYed U CeKmopa,

— BBIYUCTAMb  NAOWAOU MHO20Y20NbHUKO8, UCHONb3YSI OMHOWEHUS
PABHOBENUKOCMU U PABHOCOCMABNIEHHOCU,

— npuobpecmu  onvim  NPUMEHEHUs  aneedpauyeckoz0 U  Mmpueo-
HOMempu4ecKko2o annapama u uoeli O8UNCeHUs Npu peuwleHuu 3a0ad Ha
8blYUCIeHUE NI0UA0EU MHO20)20/IbHUKOS.

Koopaunarel

— BrinyckHuK HayuuTCA:

— BBIYUCISITH JJIMHY OTpe3Ka MO KOOPIAWHATAM €T0 KOHIIOB; BBIYHUCIIATH
KOOPJIMHATHI CEPEIUHBI OTPE3Ka;

— WCIIOJIH30BaTh KOOPIWHATHBIN METO JJISI U3yUEHHUS CBOWCTB

— TPSIMBIX U OKPY>KHOCTEH.

—  BoInyCkHUK ROIYYUM 803MOHNCHOCHb!

— 06nademsv KOOPOUHAMHBIM MEmOOOM peueHus 3a0ad Ha 8blYUCIeHUe
U 00KA3amMenbCmeo,

— npuobpecmu onvim UCNOIb308AHUSL KOMNLIOMEPHBIX NPO-

— epamMm Ol AHAAU3A YACMHBIX CAY4aes 63AUMHO20 PACNOJIOHCEHUS
OKPYIHCHOCMEU U NPAMBIX,

— npuobpecmu OnvIM GbLINOJHEHUs. NPOeKmos Ha memy «llpumenenue
KOOpOUHAMHO20 ~ Memood Npu  pewieHuu  3a0a4y  HA  GblYUCTeHUe U
00Ka3amenbCmeoy.

BekTopsl

BpinyCkHUK Hay4uuTCS:

— ONEpUPOBAThH C BEKTOPAMU: HAXOJUTh CyMMY U Pa3HOCTh JABYX

— BEKTOpPOB, 3aJlaHHBIX TE€OMETPUYECKH, HAXOJWTHh BEKTOP, PAaBHBIN
MIPOU3BEICHUIO 33ITAHHOTO BEKTOPA HA YUCIIO;

— HaxOJIWTh JJII BEKTOPOB, 3aJaHHBIX KOOpAWMHATAMU: JJIMHY BEKTOpA,
KOOPJIMHATHI CYMMBI U Pa3HOCTH JIBYX M 00JIe€ BEKTOPOB,

— KOOPJMHATHI MPOU3BEACHUS BEKTOPA HA YUCIIO0, TPUMEHSIS TIPU

— HE00X0AMMOCTU COYETaTEeNIbHbIN, IIEPEMECTUTEIBHBIN u
pacnpeaeauTENbHbIN 3aKOHBI;

— BBIYUCITH CKAJISPHOE MTPOU3BEICHNE BEKTOPOB, HAXOAUTH YTOJI

— MEXJy BEKTOpaMH, YCTAaHABIUBATh MEPIECHANKYISPHOCTD TIPSIMBIX.

Buvinycknuk nonyuum 603moxicHOCmb:

— 081a0emb 8eKMOPHLIM MeMo0oM Ol peuleHus: 3a0ay Ha BbIYUCTEHUE
U 00KA3amMenbCmeo,

— npuobpecmu OnvlM BGbLINOJHEHUs. NPOeKmos Ha memy «llpumenenue
BEKMOPHO20 MEeMOOa Npu peueHuy 3a0a4 Ha 8blYUCTeHUe U O0KA3AMEeNbCNEON.

3.Coaep:xkanue Kypca
TemaTudeckoe pacnpesieieHre 4acoB MPEICTABICHO B TabuIIE:
KoJsinuecTBo 4acoB
7 kaace | 8 kaace | 9 kiace

Ne Pa3nen, tema
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OcCHOBHBIE CBOMCTBA MPOCTEHIITUX 16
reOMETPHUECKUX PUTYD

CMeKHbIE U BEPTUKAIBHBIC YTJIIbI 8

IIpr3HaKku paBeHCTBA TPEYTOJIbHUKOB 14

CyMMa yTri0B TpeyrojbHUKa 12

I'eoMeTpuyecKkre MOCTPOEHUs 13

HTorosoe noBTopeHue 5

YeTbIpEXYTroJIbHUKN

19

Teopema ITudaropa

14

Oo|lo|N oW -

JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH

11

JBu>xeHue

BekTopsl

ITonobue duryp

14

Pemenue TPCYIOJIbHUKOB

MHOFOYF OJIBHUKH

15

[Tnomanu duryp

17

DJIEMEHTBI CTEPEOMETPHUH
Hrtorosoe noBTOopeHne Kypca
IJIAaHUMETPUHN ™

13

Hroro 68

68

68

[lepeueHb KOHTPOIBHBIX PabOT. 7 Kilacc.

No

n/m

HasBanue TeMbl

KonrtposnbHa
s paboTa

CBoiicTBa reoOMeTpHUECKUX (puryp

1

CMmemmaHHbIC U BCPTHKAJIBHBIC YTJIbI

[Ipu3HaKu paBeHCTBA TPEYTOJbHUKOB

IIpr3HaKy paBeHCTBA TPEYTOJIBHUKOB

CyMMma yrioB TpeyrojibHUKa

I'eomeTpruecKkre NOCTPOECHUS

~NloooghWINEF

HUToro

OO0 R IWIN

[lepeueHb KOHTPOIBHBIX pa0OT. § Kiacc.

Ne
/i

HazBanwne TeMbl

KontponbHa
s pabora

YeTpIpexyroJbHUKU

1

YeTpIpexyroJbHUKU

Teopema Iludaropa

JIBH>KEeHUE

BekTopsl

OB |Ww NP

HUToro

GO B WiN

[lepevyernr KOHTPOIBHBIX pabOT 9 Kiacc.
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Ne Ha3zBanue Tembl KonTposibHbie
n/m paboThI

[Togo6ue duryp 1

[Togo6ue duryp

MHOI‘OYFOJIBHHKI/I

[Tnomaau Guryp

QOB WIN

1
2
3
4 [Tnomaau npocThiX GUryp
5
6

HToro

7 Kiacc

Pazoen 1 OcHOBHBIE CBOICTBa NPOCTeHIINX reoMeTpudeckux ¢uryp.
(16 4.)

I'eomerpuueckue ¢urypel. Touka u mnpsamas. Otpe3ok. W3mepenue
orpe3koB(2 4.) Ilomymnockoctu. Ilomynpsimas. Yron. buccekrpuca yrma (5 d.)
OTknanpiBaHue oTpe3koB M yriioB (2 4.) TpeyrombHuk. BricoTa, OuccekTprca u
MeluaHa TpeyrojbHuka. CylniecTBOBaHUE TPEYTOJIbHUKA, PABHOTO JaHHOMY (34.)
[TapannenpHbie npsiMbie. Teopembl U 10Ka3aTeabCTBA. AKCHOMBI(44.)

Paznen 2. CMe:kHBbIE M BePTHKAJbHBbIE yTJabl (8 4.)

Cwmexnble yrabl (2 4.) Beprukanbheie yriiel (2 4.) IlepnenaukynspHbie
npsiMble. Jloka3aTeabcTBO OT MPOTUBHOTO(4 4.)

Paznen 3. [Ipu3Haku paBeHCTBa TPeyroJbHUKOB (14 4.)

IlepBbIii MpHU3HAK PABEHCTBA TPE YrOJBHUKOB. VCnonb30BaHUE aKCHOM IpH
JoKazarenbcTBe TeopeM (2 4.) Bropoii mpu3HaK paBEHCTBA TPEYTrOJILHUKOB.
PaBHOOempenHbIl TpeyroabHuk (5 u.) OOparHas Teopema. CBOWCTBO MeEIUAHBI
paBHOOenpeHHOTro  TpeyronbHUKa(3  4.)  Tperwii  mpu3HAK  paBEHCTBA
TPEYroJIbHUKOB(4 4.)

Pa3nen 4. Cymma yriioB TpeyrojibHuka (12 4.)

[TapanienbHOCTh MpPSIMBIX. YTIIbI, 00pa3oBaHHbIE MPU MEPECEUCHUU ABYX
npssMbIx cekyiiedd (2 4.) IlpusHak mapauieabHOCTH TpsMbIx. CBOHCTBO YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH MapaJlIeIbHBIX MPsAMbBIX cekyieit (3 4.) Cymma
yIJIOB TpeyrojbHUKA. BHemHue yriel TpeyrosbHuka (3 4.) IIpsMoyrosbHbI
TpeyroibHUK. CyIIeCTBOBaHHE W €IWHCTBEHHOCTh MEPIECHAMKYJSIpa K mpsimoii(4
q.)

Paznen 5. 'eomerpuueckune nocrpoenusi (13 u.)

OxpyxHOCTh. OKpY>KHOCTh, OINHKCAaHHAs OKOJIO TpEyrojpHUKa (2 4.)
KacatenpHast k okpyxHOCTH. OKPYXKHOCTD, BITUCAHHASI B TPEYrojbHUK (2 4.) UTo
Takoe 3a7a4u Ha noctpoeHue. [loctpoenue TpeyrojibHUKA C JAHHBIMA CTOPOHAMH.
[Toctpoenne yria, paBHoro aaHHoMy (34.) ITocTpoeHme OHMCCEKTpPHCHI YIIa.
Henenne otpe3ka mnonosaMm.IlocTpoeHrne mneprneHaUKYISIpHOU mnpaMon(4 4.)
['eoMeTpuyeckoe MecTo Touek. MeTo 1 reoMeTpuYecKux MecT(2 4.)

Pa3nen 6. Utorosoe nopropenne (5 4.)

OcHoBHBIE CBOICTBa HpocTelmux reomeTpudeckux ¢uryp. CMmexHble U
BEpTUKAJIbHbIE yribl. [Ipu3Hakm paBeHCTBa TpeyrosbHUKOB. Cymma yIiioB
TPEYroJIbHUKA. | 'eOMETprUYEeCKUE NOCTPOCHHUS.
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8 kiacc

Paznen 7. UerbipéxyroabHuku (19 u.)

Omnpenenenue YeThIPEXYTOJbHUKA. [Tapannenorpamm. CaoiicTBO
nuaroHanei mnapasuieniorpamma (3 4.) CBOHCTBO NPOTHUBOJICKAIIUX CTOPOH U
yrioB napaienorpamma (2 4.). I[psmoyronasauk. Pom6. KBaapar (5 u.) Teopema
@daneca. Cpennsisi nuHus TpeyroiabHuka(3 4.) Tpanenus IlponopuuoHanbHbIC
oTpe3ku(3 u.)

Paznen 8. Teopema Iudaropa (14 u.)

Kocunyc yria. Teopema Iludaropa. Ermmerckmii TpeyroapHuk (4 4.)
[lepniennuxynsip 1 HakioHHas. HepaBeHCTBO TpeyroibHuka (5 4.) CooTHOIIEHUs
MEXy CTOPOHAMHU U yIJIaMU B MPSAMOYTOJILHOM TpeyroibHuKe (3 4.) OCHOBHBIC
TPUTOHOMETPUUECKHE TOXKIECTBA. 3HAUYEHUS CHUHYCa, KOCHUHYyCa, TaHIeHca U
KOTaHI'CHCAa HEKOTOPHIX yrioB (2 4.) M3MeHeHue cuHyca, KOCHMHYyCa, TaHI'CHCA W
KOTaHTeHca MpU Bo3pacTaHuu yria(2 4.)

Paznen 9. /lekapToBbl KOOPpAUHATHI HA IOCKOCTH (11 4.)

Onpenenenue nekapToBbIX KoopauHaT. KoopauHatel cepelMHbl OTpe3Ka.
Paccrosinue mexay Toukamu(2 4.) YpaBHEHHE OKPYKHOCTU. YpaBHEHHE MPSIMOHU.
Koopaunatel ToukM mepecedueHus: mnpsaMbix(3 4Y.) PacnonoxxkeHue mnpsMon
OTHOCUTEIBHO CHUCTEMBI KOOpPJAWHAT. YTJIOBOW KOI(P(UUHUEHT B YpaBHEHUU
npsamoil.  I'papux  nuneitHot QyHkmuu(3 4.) Ilepeceuenue mnpsiMoil ¢
okpyxHOCThIO(]1 4.) OmnpeneneHue cuHyca, KOCMHyca, TaHI'€HCA M KOTaHI€HCa
mo0oro yria ot 0 7o 180°(2 4.)

Pa3nen 10. /IBu:xenne (9 4.)

[TpeoOpasoBanue ¢uryp. CpoiictBa apwkenus. (1 u.) IloBopor.
[TapannenbHbi TIepeHOC M €ro cBoiicTBa. CyIIeCTBOBAaHUE M E€IUHCTBEHHOCTH
napajuiesibHoro nepeHoca. CoHanpaBIeHHOCTh MOAyNpsaMbIX (3 4.) Cummerpus
OTHOCHUTEJIBHO TOYKH. CUMMETpUsI OTHOCUTEIBHO TpsMoii(3 4.) I'eomeTprudeckue
npeoOpa3oBaHus Ha npakTuke. PaBenctBo ¢puryp(2 4.)

Pasgen 11. Bekropsl (9 4.)

AOCOIOTHAS BEIMYMHA U HAITPaBJicHHE BEeKTOpa. PaBeHCTBO BEKTOPOB (2 4.)
Koopnunater Pa3nen 11. Bekropa. Criosxxenue BekTopoB. CiioxxeHue cui (24.)
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxeHue BeKTopa o JByM HEKOJUIMHEAPHbBIM
BekTopaM(2 4.) CkalisipHOE MPOU3BENCHNE BEKTOPOB. PasiioxkeHune BeKTopa mno
KOOPJIMHATHBIM ocaM(3 4.)

Paznen 12. UtoroBoe nosropenue (5 4.)

YerbipexyronpHuku. Teopema I[ludaropa. JlexapToBbl KoOpAMHATHI Ha
IUIOCKOCTH. JIBrkeHue. BEKTOpHI.

9 kace

Paznen 12. [logooue puryp (14 4.)

[TpeobOpazoBanne moaobusi. CpoiicTBa mpeoOpasoBanus momodus (1 d.)
[Mogobue ¢uryp. IlpusHak momoOHs TPEYroJbLHUKOB IO JOByM yriaam (2 d4.)
[Ipu3Hak 1MoAOOMsT TPEYrOJHLHUKOB MO JBYM CTOPOHAM M YTy MEXIy HUMHU.
[lpuznak momoOust TpeyrombHUKOB 10 Tpé€M crtopoHam(2 4.) IlomoGue
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NPSIMOYTOJIBHBIX TPEYroJbHUKOB (3 4.) YIuibl, BOUCAHHBIE B OKPYXKHOCTH(2 4.)
[TponopIMoHATILHOCTE OTPE3KOB XOPJ M CEKYIIMX OKpYXHOCTU(2 4.) 3mepeHue
YTJIOB, CBSI3AHHBIX C OKPYKHOCTHIO(2 4.)

Pa3nen 13. Pemenne TpeyrojbHukos (9 4.)

Teopema xocunycoB.(2 4.) Teopema cunycoB. COOTHOIICHUE MEXTY YIiIaMH
TPEYroJIbHUKA U MPOTUBOJICKAITUMH cTOpoHaMu.(3 4.) PereHre TpeyroabHUKOB. (
44,)

Pa3nen 14. Muoroyroabuuku (15 4.)

JlomaHas1. Beimmykiieie MHOTOYTOJIbHUKH. [IpaBHIIbHBIC MHOTOYTOJILHUKH ( 2
4.)DopMyIIbl ISl paINyCOB BIMCAHHBIX U OMUCAHHBIX OKPY>KHOCTEU MPaBUIIbHBIX
MHOTOYT'OJIbHUKOB (2 9.) [TocTpoenue HEKOTOPBIX MPaBUIILHBIX
MHOTrOyrosibHUKOB( 1 4.) BriucanHble W ONMUCAHHBIE YETHIPEXYTOJBHUKH(Z2 U.)
[Togo0ue mpaBMIIBHBIX BBITYKJIBIX MHOTOYTOJILHUKOB(3 4.) JlinrHa okpykHOCTH(2
y.) Panuannas mepa yrmna(3 4.)

Pasznen 15. Ilnomaau ¢puryp (17 4.)

[Monsatne twtomaau. [lnomans npsmoyronaphuka (34.)  I[lnommams
napauiesniorpamma (2 4.) Ilnomans tpeyronbhuka. (Popmymna I'epona s
oA TpeyrojibHuKa.) PaBHoBenmukue durypsl. Ilnomans Tpanenuun(34.)
dopMyIibl 1711 pauycoOB BIIMCAHHOW M OMTMCAHHOW OKPY>KHOCTEH TpeyroibHuKa(2
y.) [Inomanu nogoOusix ¢puryp(2 u.) [nomans kpyra(34.)

Pa3nen 16. Duementbl crepeoMeTpuu. MTOroBoe moBTOpeHHEe Kypca
maanumMerpun™ (13 4.)

Axcruombl crepeomerpun (1 4.) IlapamienbHOCTh NPSIMBIX M TUIOCKOCTCH B
npoctpaHcTBe. [lepneHIUKYIIPHOCTh MPSAMBIX W IUIOCKOCTEH B MpocTpaHcTBe (3
4.) Muororpannuku. Tena Bpamenusi(3 4y.) PemieHuwe 3amady mo BceM TeMam
iaHuMeTpun(64. )
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4, TemaTnuyeckoe MJIAHMPOBAHNE U OCHOBHBIE BU/IbI YUEeOHOI 1eATeJIbHOCTH y4alluXcsl

BEPTHKAJIILHBIC YIJIbI

IlepnenquKynsipHbIE IPSIMBIE.
JlokazarenbcTBO oT
buccekrpuca yrna.

IMPOTHUBHOTO.

7 kJjacce
Koa-
Pa3pen, Temsl, XapakTepucTHKA OCHOBHBIX BH/I0B JeSITeJIbHOCTH 00y4aK0Ierocs

Ne OcHoBHoOe cofepkaHue 10 TeMaM BO . .

BXO/sIIIIAE B pa3jen 4ACOB (Ha ypoBHe y4eOHBIX AelCTBHI)

1. | OcHoBHbIe cBolicTBa | ['eomerpuueckne ¢urypsl. Touka wu | 16 | OOBSACHATH, 4YTO TakKoe: OTPE30K, Jy4, YIOJ, pa3BEPHYTHIA yrodi,
npocreimux npsamasi. Otpe3ok. M3mepenue oTpe3koB OuccekTpuca yria; TpPEyrojbHHK, MeJIuaHa, OHMCCEeKTpuca M BBICOTA
reoMeTpu4YecKnx [Tonynnockoctu.  Ilonmynpsamas.  Yrod. TPEYrOJbHUKA; PACCTOSHHME MEXJY TOUKAMU; paBHbIE OTPE3KU, YIJIbI,
¢uryp OTknagpIBaHUE OTPE3KOB U YIJIOB TPEYroJbHUKY; MapajlieIbHbIE NPSIMbIE.

Tpeyronsauk. Bricora, Ouccektpuca u [lonnmarp, 4TO Takoe: TeopeMa M €€ JOKa3aTelIbCTBO; YCIOBUE H
MenuaHa TpeyrojpHuka. CyllecTBoBaHUE 3aKJIFOYEHHUE TEOPEMBI; AKCUOMBI.
TPEYroabHUKA, PABHOTO TaHHOMY @opMynIHMpOBaTH OCHOBHBIE CBOMCTBA: IPUHAICKHOCTH TOYEK U IIPSIMBIX
[TapannensHble mnpsimble. Teopembl U Ha IJIOCKOCTHU; PACHOJIOXKEHNS TOUEK HA IPSAMOIL; H3MEPEHHUs YIIIOB;
JI0Ka3aTeNnbCcTBA. AKCHOMBI OTKJIaJbIBaHUsI OTPE3KOB U YIJIOB; TPEYrojbHUKA (CYLIECTBOBAHUE
TPEYrojbHUKA, PABHOIO [AaHHOMY); MapajUleJbHBIX MPSMbIX (aKkcHoMa
HapauIeIbHBIX IPSIMBbIX).
N300paxkaTh, 00O3HauaTh M paclo3HaBaTb Ha YepTeXax H3YUYECHHBIE
reoMeTpuueckre GUrypsl; WUTIOCTPUPOBATH UX CBOMCTBA
2 CmexHbIe U CwMmexHble yribl BepTukanbHble yribl 8 OOBACHATH, YTO TaKOE: CMEXHBIE W BEPTHUKAIbHBIC YIJIBL, MpPSMBbIE,

OCTpBI€ U TYIBIE YIJIbl; IEPIEHIUKYISPHBIE IPSIMbIE U TEPIIEHIUKYIISP.
N300pakaTh 1 pacro3HaBaTh Ha YepTeKax yKazaHHbIE (GUTYPHI.
@opMynHMpOBaTh U JOKA3bIBATh TEOPEMBI O: CYMME CMEKHBIX YIJIOB;
pPaBEHCTBE  BEPTUKAIBHBIX  YIVIOB;  €QUHCTBEHHOCTH  INPSAMOI],
NEPIEHIUKYISIPHON JaHHOM, MPOXOALIEH Yepe3 TaHHYI0 €€ TOUKY.
@opMyIMpOBaTh CIEACTBHS U3 TEOPEM O CMEKHBIX M BEPTUKAJIBHBIX
yriax.

OOBACHATH, B 4EM COCTOUT JI0KA3aTENBCTBO OT MPOTHUBHOTO.

Pematsb 3a1aun, cBsi3aHHBIE C PACCMOTPEHHBIMU (pUTypamMu

U UX CBOMCTBaMU




29

Ipusnaku IlepBblil npU3HaK paBeHCTBA 14 OOBACHATB, YTO TaKOE: PAaBHOOCAPEHHBIN U PABHOCTOPOHHHM

paBeHCTBA TPEYroJabHUKOB. Vcrionb3oBaHue TPEYroJbHUKH; 00paTHAs TeopeMa.

TPeyrojibHNUKOB AKCHOM IIpU J0KAa3aTEIbCTBE Teopem @opMyIUpPOBaTh U 10Ka3bIBATh: IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB;
Bropoii npusHak paBeHCTBa CBOWCTBO YIJIOB pPaBHOOEAPEHHOTO TPEYTOJIbHUKA; TPU3HAK
TPEyrojJbHUKOB. PaBHOOEIpEHHBII PaBHOOEIPEHHOrO TPEYTOJbHUKA; CBOMCTBO MeIMaHbl pABHOOEIPEHHOTO
TpeyroiabHuK OOpaTHas Teopema. TPEYTrOJIbHUKA.
CBoiicTBO MeaHbl paBHOOEIPEHHOTO Pemats 3anauu, cBsI3aHHBIE C IPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB U
TpeyroJibHUKa TpeTuil Npu3HaK paBeHCTBA CBOMCTBaMM paBHOOEPEHHOTO TPEYroJbHUKA
TPEYrOJIbHUKOB

Cymma yriios [TapayenpHOCTB IIPSIMBIX. Yrusl, 12 | OOBACHATh, YTO TAKOE: CEKyIlas; OJHOCTOPOHHHUE, HAKPECT JIEKaIIUE U

TPeyrojbHUKA o0pa3oBaHHbIE MPU MEPECEUECHUU JBYX COOTBETCTBEHHBIE YIUIbl; BHEIIHHUE U BHYTPEHHUE YTJIbl TPEYTOJIbHUKA;
IPSIMBIX CeKy1Iein NapajuIeIbHOCTU IPSIMOYTOJIBHBIN TPEYrOJIbHUK U €r0 3JIEMEHTHI (TUIIOTEHY3a U KaTeThl);

npsMbIX. CBOICTBO yIiIOB, 00pa30BaHHBIX
IIPU NEPECEUYECHNUN MapaIeIbHbIX HPSIMbIX
cekyuieit CyMMa yriioB TpeyroJibHHUKA.
Bueinue yriel TpeyrojibHUKa
IIpsAMOYTOJIBHBIN TPEYTOJIbHUK.
CymiecTBoBaHHE U €IMHCTBEHHOCTb
NEPIEHIUKYIIApa K IPSIMON

PacCTOSIHUE OT TOUKH A0 MPSAMON U MEXIY NapajlIeIbHbIMU IPSIMbIMH.
DopMyJIMPOBATH U JI0KA3bIBATH: TEOPEMY O JIBYX MPSIMBIX, MapAJLIEIbHBIX
TpeTheii; MPU3HAK MapaieIbHOCTH MPAMBIX; (HOPMYIUPOBATH CIEICTBUS
U3 HEro; CBOICTBO yIJIOB, OOpa30BaHHBIX MPH IEPECCUCHUU
napauieTbHBIX MPSIMBIX CEKYIIe; GopMyTHpoBaTh CIEACTBHE

W3 HEr0; TEOPEMBI O CYMME YIJIOB TPEYTOJIbHUKA U O BHEIIHEM €0

yrie; GopMyaupoBaTh CIEACTBHE O CPABHEHHH BHEIIHETO U BHYTPEHHUX
VIJIOB; TMPHU3HAK PABEHCTBA NPSMOYTOJbHBIX TPEYrOJIbHUKOB IO
TUIIOTEHY3€ M KaTreTy,  CYyIIECTBOBAHWE U  €IMHCTBEHHOCTb
MEepIeHANKYISApa K npsiMoi. Pemiats 3amaun
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5 I'eomeTpuyeckue OxpyxxHOCTb. OKpPY’KHOCTb, OIIICAHHAS 13 | OOBACHATH, YTO TAKOE: OKPYKHOCTb, €€ LIEHTP, PaAUyC, XOpJa, JUaMeTp,
NOCTPOeHUA OKOJIO TpeyrojbHuKa KacarenbHas K KacaTeJIbHasi K OKPYKHOCTH M TOYKA KaCaHUs; ONMCAaHHAs OKOJIO
OKpyx)HOCTU. OKPYKHOCTb, BIUCAaHHAs B TPEYTrOJIbHUKA OKPYKHOCTb U BIIUCAHHAS B HErO; BHYTPEHHEE U BHELIHEE
TpeyroysbHUK YTO Takoe 3a1ayu Ha KacaHue OKPYKHOCTEH; CEPEIUHHBIN NEPIEHAUKYIISP; T€OMETPUIECKOE
nocrtpoenue. lloctpoenne TpeyroyibHuKa € MECTO TOYEK.
JlaHHbIMU cTOpoHamu. Iloctpoenue yria, DopMynHMpOBaTh U JOKA3bIBATH TEOPEMBI O: LIEHTPE OKPYKHOCTH,
paBHOro nanHomy Iloctpoenue OIMCAaHHOM OKOJIO TPEYTOJIBHUKA; LICHTPE OKPY’KHOCTH, BIINCAHHOW B
Ouccextpuc yria .Jlenenue orpeska TPEYTOJIbHUK; FTEOMETPUYECKOM MECTE TOYEK, PABHOYAAIEHHBIX OT JBYX
nonoznam .Iloctpoenue JaHHBIX.
NEPIEHAUKYIIIPHON IIPAMOM [ToHnMate: 4TO Takoe 3a7a4a Ha MOCTPOCHUE U €€ PEIICHHE; YTO MOKHO
['eomeTrprueckoe MecTo Touek. Meron CTPOUTH C MOMOIIBIO JIMHEUKH; YTO MOKHO CTPOUTH C IIOMOIIIBIO
F€OMETPUYECKUX MECT LUPKYJISl; CYIHOCTh METO/1a FEOMETPUYECKUX MECT.
Pematsp npocreiinme 3a1a4u Ha IOCTPOCHUE: TPEYTOJIbHUKA, PABHOTO
JTAHHOMY; YTJIa, PAaBHOTO JJaHHOMY; OMCCEKTPHCHI yTia; CepeIuHbI
OTpe3Ka; NEepIeHAUKYIAPHON IPSIMOM.
Pemats Oosiee ciiokHbIE 3a7ja4l HA IOCTPOEHUE, UCITIOJIb3YS
YKa3aHHBIE IPOCTEHUILNE
6. | UTorosoe OcHoBHbIE CBOMCTBA MIPOCTEUIINX N306paxaTs, 0003Ha4aTh U pacro3HaBaTh HA YEPTEKaX F€OMETPUUECKUE
MOBTOpeHHEe reomerpuueckux ¢uryp. CMmexHble U (Gurypsl; WUTIOCTPUPOBaTh UX cBoicTBa DOpMyNUpoOBaTh CIEACTBHS U3
BEpTUKAJIBbHBIC yIibl. [Ipu3Haku paBeHCTBa TEOPEM O CMEXKHBIX U BEpTUKAJIBHBIX yIiIax. Pemare 3a1auu, CBA3aHHBIE C
TPEYrOJIbHUKOB. Cymma yIII0B paccMOTpeHHbIMM (uUrypaMd UM HMX cBoHcTBamM. Pemate 3amaum,
TPEYrOJIbHUKA. I'eomerpuueckue CBA3aHHBIE C IPU3HAKaMU PAaBEHCTBA TPEYIOJIBHHUKOB M CBONCTBAMH
MIOCTPOEHUS. paBHOOEpPEHHOI0 TpeyrojabHUKa. Pemare 3agaun Ha Temy «Cymma yriioB
TPEYrOJIbHUKA», «I €OMEeTpUYECKHE IIOCTPOCHUSI.
Hroro 68 uacoB
8 kaace
Koua-
Pazpgeu, TeMblI, XapakTepucTHKA OCHOBHBIX BU/I0B JAeSITeJIbHOCTH 00yUYaK0Ierocs
Ne OcHOBHOe coep:KaHue M0 TeMaM BO

BXOJsIIIINE B pa3aelt

yacoB

(Ha ypoBHe y4eOHBIX AelCTBHH)




31

YeThIpEXyroJbHUKH Onpenenenne  4yeTbIpEXyroibHUka. | 19 OOBSICHATh, 4YTO TaKoe: YETHIPEXYTrOJbHUK U €ro 3JIEMEHThl (BEpILUHBI,
[Tapannenorpamm. CaoiicTBO CTOPOHBI (MPOTUBOJIEKAIME U COCEAHUE), NUArOHAIM);, MapajlIeIorpaMM,
JyaroHajiel napajenorpamma MPSIMOYTOJIBHUK, pOMO, KBaJIpaT; CpeHss JTUHUS TPEYTroJIbHUKA; Tpaneus 1 eé
CBOICTBO MPOTUBOJIECKAIIUX CTOPOH AIIEMEHTBI, CPETHSIS TMHUS TPATCIIHH, PABHOOOKAS TpameIusl.
U YTJI0B NapajuiesorpaMmma @opMyIHpPOBATh U JOKA3bIBATh TEOPEMBIL: MPU3HAK MTApALIEIOrPaMMa;
[Mpsmoyronpauk. Pom6. Ksampar CBOIMCTBO JAMaroHajeil napauiesiorpaMMa; CBOMCTBO IMPOTUBOJIEKAIIUX CTOPOH
Teopema @aneca. CpenHsass IuHUA U YIJIOB NapajuiesiorpaMMa; CBOMCTBA IUaroHasieil mpsMoyroibHuKa U pomoa;
TpeyrosibHuKka Tpanenus Qaneca; CBOWCTBA CpPEIHUX JIMHUM TPEYrOJbHUKA U Tpamneuuu; o
[IponopunoHnanbHbIe OTPE3KU MPONOPLUUOHAIBHBIX OTPE3KaX.
[TorrMaTh, 9TO KBaIpAT €CTh OJHOBPEMEHHO U MPSIMOYTOJILHUK H POMO.
CTpouTh ¢ NOMOIIBIO IUPKYJIS U JIMHEWKU 4YETBEPTHIA MPONMOPLYOHAIBHBIN
OTpE30K.
Pemate 3amaum Ha BBIYMCIIEHHE, JOKA3aTEIbCTBO U MOCTPOEHUE, UCIOIb3YS
M3y4YEHHBIC MPU3HAKU, CBOMCTBA U TEOPEMBI
Teopema Ilugaropa Kocunyc yrna. Teopema Iludaropa. | 14 OOBSICHATH, YTO TaKOE: KOCUHYC, CHHYC, TAHT€HC U KOTaHTE€HC OCTPOro yria

Erunerckwii TPEYTOJIbHUK
[lepnieHqUKYIAp U HAKIIOHHAS.
HepaseHnctBO TpeyronbHuka
CooTHoOIIEHNs MEXAYy CTOPOHAMH U
YIJIaMH B IPSMOYTOJIbHOM
TPEYroJIbHUKE

OcHoBHbIE TPUTOHOMETPUYECKHUE
TOKJIECTBA.  3HAUEHUs  CHHYCa,
KOCHHYCa, TAaHIE€HCAa W KOTaHI€HCa
HEKOTOPBIX  yriuoB  lI3MeHeHue
CHHYyCa, KOCHHYCa, TaHIT€HCA U
KOTaHI'€HCa IIPY BO3PACTaHUU yIJia

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA; MEPHEHAUKYIISpP, HAKIIOHHASI, €€ OCHOBAaHUE U
IIPOEKIINS; ETUNIETCKUI TPEYTOJIbHUK.

dopmynrpoBaTh U J0Ka3bIBaTh: TeopeMy lludaropa; Teopemy o 3aBUCUMOCTH
KOCHHYCa OT I'paJlyCHOM MepHI yIila; HEPaBEHCTBO TPEYTOJbHUKA,

TOXIecTBa sin2 o + €0S2 o =1,

sin (90° — a) = cos a, cos (90° — a) = sin a.

[Tonumarte, 4TO: JTFOOOM KATET MEHbIIIE TUTIOTEHY3bI;, KOCHUHYC JFO0O0OTO OCTPOTO
yria MeHblle 1; HakiIOHHas OoJbllle MEPIEHAMKYISApa; pPaBHbIE HAKIOHHBIE
MMEIOT paBHBIC MTPOEKINH, a OOJIBIIE Ta, Y KOTOPOU MpOEKIHs O0IbIIIE;
CTOPOHA TPEYrOJbHUKA MEHBIIE CyMMBI JBYX JApPYIMX; KOCHHYC M TaHIE€HC
3aBHUCST TOJILKO OT BEJTMYMHBI YIIa.

3HaTh: KakK BBIPAYKAIOTCS KATEThl U TMIIOTEHY3a YEPE3 CUHYC, KOCUHYC, TAHT€HC
U KOTaHI'€HC OCTPOro yria MpsIMOYTOJbHOTO TPEYTroJIbHUKA; YEMY paBHBI
3HAYEHUsl CHHYCa, KOCHHYCa, TAHTeHca U KoTaHreHca yrioB 30°, 45° u 60°.
Pemarb cooTBETCTBYIONIME 3314l Ha BHIYUCIIEHUE U JOKA3aTEIbCTBO
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9 JlexapToBbI Omnpenenenue nexkapToBbiX | 11 | OOBACHATH, YTO TaKoOE: IEKapTOBa CUCTEMa KOOPJIMHAT, OCh abCLUCC, OCh OpAU-
KOOPIAMHATHI HA KoopauHaT. KoopauHatel cepenuHbl HaT, KOOPAWHATHI TOUKH, HAYaJI0 KOOPAMHAT; ypaBHEHUE (PUTYPBI; YIIIOBOU
IUIOCKOCTH orpe3ka. PaccTosiHue Mexny KO3 UIIUEHT NPSAMOIA.

TOUKAMHU YPaBHEHHUE OKPYKHOCTH. 3HaTh: (QOPMYIIBI KOOPAUHAT CEPEIUHBI OTPE3Ka; POPMYITy PaCCTOSHUS MEXKIY
VYpasuenne npsmon. KoopaunaTs TOYKaMH; YPaBHEHHE OKPYKHOCTH, B TOM YHCJIE C LIEHTPOM B Hadaje
TOYKHU TIEPECEUCHHS MTPSIMBIX KOOpJIMHAT;, ypaBHEHUE NPSAMOH, YCIOBUE NapauIeIbHOCTH IPSIMON
Pacnonoxenue MPSMOi OJHOM M3 OCeil KOOPJIMHAT, YCIOBUE MPOXOXKICHUS €€ ye-
OTHOCHUTEJILHO CHCTEMbI KOOPAMHAT. pe3 Hayaso KOOPAWHAT; YeMY paBeH YIriIOBOH KOd()(OUIIMEHT NPAMOiA; YTO JUIs
YroBoit KO3 PHIIIEHT B 0 < a < 180°sin (180° — a) = sin a, cos (180° — a) = —Cos a,
ypaBHEHHUH PSIMOiA. I'padux tg (180° — o) = —tg a, a # 90°, ctg (180° — a) = —ctg a.
nuHeitHo Qynkuuu Ilepeceuenue Pematp 3a1aun Ha BEIYMCIICHUE, HAXOXKACHHUE U JI0KAa3aTE€IbCTBO
IIPSIMOM C OKPYKHOCTBIO
Omnpenenenve CcuHyca, KOCHUHYcCA,
TaHr'eHCca U KOTaHreHca Jito0oro yria
ot 0 mo 180°
10 J/{BU:KeHHe [IpeobpaszoBanue uryp. CoiicTBa 9 OOBACHATBH, UTO TaKoE: Mpeodpa3zoBanue GUTypsl, 00paTHOE MpeoOpa3oBaHUE;

nerokeHus. I1oBopor.
[TapamiensHbIN IEPEHOC U €70
cBoiicTBa. CyliecTBOBaHNE U
€IMHCTBEHHOCTbH MapaJlJIEIbHOTO
nepeHoca. CoHaIlpaBJIEHHOCTb
MOJIYTIPSIMBIX

CHuMMeTpHs OTHOCUTEIBHO TOUKH.
CuMMeTpHst OTHOCUTENBHO IPSIMON
I'eomerpuueckue mpeodpa3zoBaHus
Ha npakTuke. PaBeHcTBO Quryp

JIBIDKEHUE; TpeoOpa3oBaHNe CUMMETPUN OTHOCUTEIBHO TOUYKH, LIEHTP
CUMMETpHUH; Ipeodpa3oBaHUE CUMMETPUU OTHOCUTEIBHO MPSIMOM, OCh
CUMMETPHUH; MOBOPOT IUNIOCKOCTH, YTOJI IOBOPOTA; MapalIeIbHbIN IEPEHOC.
®opMyIHpOBaTh U TIOKA3bIBaTh, UTO: TOUKHU MPSAMOI NPHU JABUKEHUU TEPEXOIAT
B TOYKH MPSIMON C COXpaHEHUEM UX IMOpsKa; MpeoOpa3oBaHUs CUMMETPUN
OTHOCHUTEJIbHO TOYKU ¥ OTHOCUTENIBHO NPSIMOM SIBJISIFOTCS IBHIKEHUSMU.
DopMyIMpoOBaTh CBOWCTBA: JBUKEHUS; IApaIEIbHOTO NIEPEHOCA.

Pemars 3amaun, ucnosb3yst IpuoOpeTEHHBIE 3HAHUS
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11. | BekTopsl AbcointoTHas BEJIMYMHA u OOBACHATB, UTO TAKOE: BEKTOP U €r0 HAIPaBJICHUE, OIMHAKOBO HAlpaBJICHHbIE

HallpaBJIeHUE BEKTOpa. PaBeHCTBO Y TIPOTUBOTIOJIOKHO HANPABJICHHBIE BEKTOPHI; a0COIIOTHAS BEIMYMHA (MO/IYJIb)
BEKTOPOB BEKTOPA, KOOPAUHATBI BEKTOPA; HYJIEBON BEKTOP; PABHBIE BEKTOPBI; IOl
Koopaunatsl BekTopa. CiiokeHue MEXJly BEKTOpaMH; CyMMa U Pa3HOCTb BEKTOPOB; IPOU3BEACHNUE BEKTOPA U
BEKTOPOB. Crnoxxenue cul 4HCIIa; CKAJSIPHOE IPOU3BEACHHUE BEKTOPOB; CAUHUYHBIN U KOOPIUHATHBIE
YMHOK€EHHE BEKTOpa Ha YUCIIO. BEKTOPbI; MPOEKLMHU BEKTOPA HA OCU KOOPAMHAT.
PasnoxkeHne BekTOpa IO ABYM ®opMynupoBaTh U JOKA3bIBATh: «IIPABUIIO TPEYTOJIBHUKA»; TEOpeMy 00
HCKOJUIMHCAPHBIM BCKTOpam a0COIIOTHOM BEIUYHHE U HaIlTpaBJICHUHU BCKTOpPA, O CKAJIAPHOM IIPOU3BCACHHUN
CkaysipHO€ NPOU3BECHUE BEKTOPOB. BEKTOPOB.
Pasnoxenne BEKTOpa 10 @opMyJIMpPOBaTh: CBOWCTBA POU3BEACHUS BEKTOPA U YNCIIA; YCIOBHE
KOOPJAUHATHBIM OCSM NEPIEHIUKYJIIPHOCTU BEKTOPOB.

HOHI/IMaTI), YTO: BEKTOP MOKHO OTJIOKHUTH OT 0001 TOYKH,; BEKTOPbIL

OJIMHAKOBO HAIIPaBJICHb! M PaBHbI 110 a0COIIOTHOM BEJIMUUHE,  TAKIKE UMEIOT

PaBHBIC COOTBCTCTBYIOIIHUE KOOPANHATLI, CKaJAPHOC ITPOMU3BCACHUC BEKTOPOB

JucTpuOyTuBHO. Pemate 3a1a4

12 Hrorosoe noBropenne | YeTbIpeXyroabHUKH. Teopema Pemats 3a1aun Ha BBIYMCIIEHUE, TOKA3aTENbCTBO U IIOCTPOEHUE, UCTIONb3YS
[Tudaropa. JlekapToBbI KOOPAHHATHI W3Y4EHHBIE IPU3HAKH, CBOMCTBA U TEOPEMBI
Ha IJIOCKOCTH. /[Br>keHne. BeKTopsl.
Hroro 68 uaca
9 Kkaace
Koax- XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€IbHOCTH
Pa3nes, Tembl, BXxoasilume B
Ne pasgen OcHoOBHoOE coep:kaHKe 110 TeMaM BO o0yuaomerocs
4acoB (Ha ypoBHe y4eOHBIX JeHCTBHIH)
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12. Ilonooue puryp [IpeoOpazoBanue moa00wms. 14 OOBSACHATB, YTO TAaKOE: MPeoOpa3oBaHUE MO00MS, KOIPDUITUESHT
CaolicTBa ipeoOpazoBaHus 1o100us1, T0I00HBIE PUTYPBI; TOMOTETHS OTHOCHTEIBHO LIEHTPA,
nono6us [Togobue duryp. KO3()PUITMEHT TOMOTETUH, TOMOTETHYHBIC (DUTYPHI; YTIIbI ITIOCKUH,
[Tpu3Hak mo100Us TPEYTOIHHUKOB JIOTIOTHUTEIIbHBIC, IICHTPAJIbHBIHN, BIMCAHBIN, YTO MacIITad ecTh
0 IByM K03 puImeHT nopooms.

VYrnam [IpusHak mogobus @opMyJIMPOBATh U JOKA3bIBATh: YTO TOMOTETHUS €CTh
TPEYTroJIbHUKOB IO IBYyM CTOPOHAM npeoOpa3oBaHue Mo100Us; YTO Mpeodpa3oBaHue MOI00Us COXpaHSIET
U yriIy Mexay HuMu. [IpuzHak YTIIBI MEXKTY TIOTYIIPSMBIME; CBOHCTBA MOJOOHBIX (DUTYD; MPU3HAK
10100Us TPEYTOIBHUKOB 110 TPEM 1o100UsI TPEYroJIbLHUKOB MO ABYM yriam; IpU3HaK moao0us
croponam [TomoOue TPEYTOJIHHUKOB TI0 JByM CTOPOHAM U
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB YIIy MEXAYy HUMH; IPU3HAK MOJ00US TPEYTroJbHUKOB MO TPEM
VYTIIbl, BIHCAHHBIC B OKPYKHOCTh CTOpPOHAM; CBOHCTBO OMCCEKTPHCHI TPEYTOJIBLHUKA; TeopemMy 00 yrie,
[TponoplnoHaNTBEHOCT OTPE3KOB U BIIMCAHHOM B OKPYXXHOCTB; MPOIMOPLHUOHATEHOCTh OTPE3KOB XOP U
CEKYIIUX OKPY>KHOCTH CEKYIIUX OKPYKHOCTH.
H3mepenue yrinoB, CBsI3aHHBIX C dopMyIHpoBaTh: CBOMCTBA MPeoOpa30oBaHUsl MOAOOMS; TIPU3HAK
OKPYXHOCTBIO 0T00HSI IPSIMOYTOJIBHBIX TPEYTOJLHUKOB; CBOMCTBO KareTa (4To
KaTeT eCTh Cpe/IHee MPOMOPIMOHATEHOE MEXAY TUIIOTEHY30M U
MIPOEKIIMEN ATOrO KaTeTa Ha THIIOTEHY3Y) CBOMCTBO BBICOTHI
MPSIMOYTOJILHOTO TPEYrOJIbHUKA, TTPO-
BEJIEHHOW U3 BEPIIMHBI MMPSMOTO YTJIa (4TO OHA €CTh CPeJi-
Hee MPOTMOPIIMOHATHHOE MEX/Y MMPOEKITUIMHU KaTETOB Ha
TUTIOTEHY3Y); CBOMCTBO BIIMCAHHBIX YTJIOB, ONMUPAIOIINXCS HA OJHY U
Ty ke ayry. [loHnMaTe, 4TO BIMCAHHBIE YTIIbI, OMHPAIOLIUEC HA
JTUaMeTp, npsiMele. Pemats 3aqaun
13 Pemienne TpeyrojibHukoB | Teopema KOCHHYCOB 9 DopMyIHpOBaTh U IOKA3BIBATh: TEOPEMbI KOCUHYCOB M CUHYCOB;

Teopema cunycoB. COOTHOIIEHUE
MEXAY yIilaMU TPEYroJIbHUKA U
IMPOTHUBOJIC)KAIIUMHA CTOPOHAMU
Pemienne TpeyroibHUKOB

COOTHOUIEHUE MEXY yIiaMHu TPEYrOJbHHUKA U POTUBOJIEKAINMHA
CTOPOHAMU.

ITonnMaTk: yeMy paBeH KBaJpaT CTOPOHBI TPEYTOJIBHUKA; YTO 3HAYUT
pelnTh TpeyroiabHuK. Pemars 3agaun
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14.

MHOroyroJibHuKu

Jlomanas. Boeinykiibie
MHOTOYTOJIbHUKH. [IpaBunbHbBIE
MHOT'OYTOJIbHUKH

Dopmyiibl IS panuycoB
BIIMCAHHBIX u OIMCAHHBIX
OKPYXHOCTEH MIPABUJIBHBIX
MHOT'OYTOJIbHUKOB

ITocTpoenue HEKOTOPBIX
MPaBUIIbHBIX MHOTOYTOJIbHUKOB
Bnucannsie u OTMCaHHBIE
YEeTHIPEXYTOJIbHUKU

[TomoOue paBMIIBHBIX BBITYKITBIX
MHOT'OYTOJIbHUKOB Jnuna
OKPY>KHOCTH

Panuannas MEpa yriia

15

OOBACHATH, YTO TaKoe: JIOMaHasi M €€ BJIEMEHTHI, JAJUHA JIOMaHOH,
pocTas 3aMKHYyTasl JIOMaHble; MHOTOYTOJIBHMK M €ro 3JIEMEHTHI,
IUVIOCKMA ~ MHOTOYTOJIBHMK, BBIIYKJIBIA MHOTIOYTOJBHHUK;  YIOJ
BBIIIYKJIOTO MHOT'OYTOJIbHUKA M BHEIIHUN €ro yroj; IpaBUJIbHBII
MHOT'OYTI'OJIbHUK; BIIMCAHHBIE U ONMCAHHBIE MHOTOYTOJIbHUKH; LIEHTP
MHOIOYI'OJIbHUKA; LIEHTPAJIbHBIM Yrojl MHOTOYI'OJbHUKA; paauaH U
paznaHHas Mepa yria; Yucyo .

3HaTh: TMpUOMMAKEHHOE 3HAYCHHE YHUCIA T, KakK IPaayCHYIO Mepy
yIia MepeBecTd B PaJAMaHHYIO U HA00OPOT; YTO y HPaBUIbHBIX N-
YIOJIbHUKOB OTHOILEHUS IEPUMETPOB, paJAUYyCOB BIUCAaHHBIX U
ONMCAHHBIX OKPYKHOCTEH PaBHBI.

[ToHuMatp, 4TO TaKOE JUIMHA OKPY>KHOCTH.

@opmMynMpoBaTh U [OKa3blBaTh TEOPEMBL: O JJIMHE OTPE3Ka,
COEJIMHSIOLIEr0 KOHIIBI JIOMAHOM; O CyMME YIJIOB BBIIIYKJIOro nN-
YIOJIBHUKA; O TOM, YTO IPAaBWIBHBIM BBIITYKJIBII MHOIOYTOJBHUK
ABJIIETCS BIMCAHHBIM M ONMCAHHBIM; O TOJOOMH NPaBUIBHBIX
BBINYKJIBIX MHOTOYT'OJIbBHUKOB; 00 OTHOLIEHUH JUIMHBI OKPY>KHOCTH K
auameTrpy. BpiBonuTh (opmynsl ISl paguycoB BIHCAHHBIX U
OIHCaHHBIX OKPY)KHOCTEH MPaBHIbHBIX N-yroibHUKOB (N = 3, 4, 6).
YMeTb CTpOUTB: BIHCAHHBIE B OKPYXKHOCTb U OIIMCAHHBIE OKOJIO HEE
NPaBUJIbHBIE IECTUYTOJIbHUK, YETHIPEXYTOIBHUK (KBaIpar),
TPEYrOJbHUK; CTPOUTH MO BIUCAHHOMY IMPaBUJIBHOMY N-YTOJbHUKY
IIPaBWIBHBIN 2N-yronbHUK. PemaTe 3anaun
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15. [aomann ¢uryp [TonsTre mnowmanu. Ilnomans 17 OOBACHATD, YTO TAKOE: IUIONIA/Ib, KPYT, €0 IIEHTP U PAJNYC;
NPSIMOYTOJIbHUKA [Lnomans KPYTOBOM CEKTOpP U CETMEHT.
napajuiejaorpamma [Tnomane @opMyIHpPOBATh U JOKA3bIBATH: UYTO IUIOLIAAb TPEYTOJIbHUKA PABHA
tpeyroibHuka. (Popmyna I'epona MOJIOBUHE MPOU3BEICHHS CTOPOH HA CUHYC yTjla MEXIY HUMHU; 4YeMy
JUIsT  TUIOWAAM  TPEYroJIbHUKA.) paBHA IJIOIIAIb KPYyTa.
PaBHO Benukue GUrypsl. Be1BOIUTE (hOPMYIIBI: TUIOIIATN TPSIMOYTOIBHUKA,
[1nomane Tpanenuu napajuiesiorpaMma, TpeyrojabHHUKa (4epe3 CTOPOHY U BBICOTY U
Dopmyiibl TS pannycoB I'epona), Tpanenuu; s painycoB BIIMCAHHOW U OMTMCAaHHOM
BIIMCAHHOM u ONMUCAHHOMN OKPY’KHOCTEH TPEyroJjbHUKA.
OKPY>KHOCTEH TpEyroJbHUKA 3HaTh: (GOPMYITBI BEIYMCIICHHS ILIOMIAIN KPYTOBOTO CEKTOpa H
[Tnomanu MO1I00HBIX ¢buryp CErMEeHTa; KaK OTHOCATCA IUIONIaAu MoJ00HBIX (uryp. Pemarts3anaun
ITmomaae kpyra

16. DJIeMeHThI cTepeoMeTpul | AKCHOMBI CTEPEOMETPUN 13 | OOBACHATD, UTO TAKOE: CTEPEOMETPHSL; apaJUICTbHBIE U

Hrorosoe nosropenue
Kypca nJIaHuMeTpuun™

[TapayeabHOCTB NPAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
[leprieHAUKYIAPHOCTD MPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE
MHororpansuku. Tena BpameHus
Pemenue 3a1a4 o BceM temam
IUTAHUMETPUH

CKpEIIMBAIOIINECS B IPOCTPAHCTBE NPsIMbIE; apaJUIEIbHBIE MTpsiMast
U IJIOCKOCTb; NapaJuleIbHbIe IUIOCKOCTH; MEPIEHAUKYIIP,
OIYIICHHBIN U3 TOYKU Ha IJIOCKOCTh; PAcCTOSTHUE OT TOUKH /10
IUIOCKOCTH; HAKJIOHHAs!, €€ OCHOBAHUE U NPOEKIUS; U
MHOTOTPaHHBIN YIJIbI; U €T0 3JEMEHTHI; IpU3Ma U e€ 3JIEMEHTHI,
npsiMasi, MpaBUJIbHASI IPU3MBI; TAPAJUIENIETIAIIE], IPSMOYTOJIbHBIN
napajuiesenunesn, Kyo; nupamuaa u e€ 3JeMeHThl, paBUiIbHas
NIMPaMKJIa, TETPAdIp, yCEUEHHAs TMPaMUa; TEJIO BPAICHUS
JIIMJIMHAP U €T0 3JIEMEHTHI, KOHYC; 1ap U cdepa, HapoBOi CEKTOp U
CErMEHT.

3HaTh: HOPMYTUPOBKU aKCHOM CTEPEOMETPUH; CBOMCTBA
NapaJuIeIbHBIX U MEPIEHAUKYIISPHBIX MPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE; YEMY paBHBI O0BEMBI IPSIMOYTOJIBHOTO
napajuleJenune1a, Ipyu3Msl, TUpaMUbl, YCEYEHHON TUPaMUIBbL;

KaK OTHOCSTCS 00BEMBI TOOOHBIX TEJ; YEMY PaBHBI IIOMIAAH cepsl
U cpeprueckoro cerMmeHTa, 00bEMBI 11apa 1 IapoOBOI'0 CErMEHTA.
®opMyIHpoBaTh U IOKA3bIBaTh TEOPEMBI: UTO Y€pe3 TPU TOUKH, HE
JIeKalUe Ha MIPSIMON, MOKHO IPOBECTH IIJIOCKOCTh; YTO €CIIU JIBE
TOYKH MPSAMOU MPUHAAIEKAT IIOCKOCTH, TO U BCSI TpsiMast
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MPUHAJUICIKUT TUIOCKOCTH; TEOPEMY O TPEX MEPHEHAUKYISPax

Hroro

684yac
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