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1. IJIAHUPYEMBIE PE3YJIBTATHI U3YUYEHUSA
KYPCATEOMETPHUMU B 7-9 KITACCAX

[IporpaMmma  oOecrneunBaeT  JOCTH)KEHUE  CIEAYIOIIMX  pE3yJbTaTOB  OCBOCHMS
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs:
JIMYHOCTHBIE:
1. ['oTOBHOCTB M CITIOCOOHOCTH O0YYAIOIIMXCS K CAMOPA3BUTHUIO U caMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMM K OOYYEHHUIO W TO3HAHHWIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M IMOCTPOCHHIO JallbHEWIIe WHAMBHIYalbHOM TpaeKTOpHH oOpa3oBaHMs Ha 0Oasze
OPUEHTUPOBKM B Mupe mnpodeccuii U mMpohecCHOHATBHBIX MNPEANOYTEHUH, C y4eTOM
YCTOMYMBBIX MO3HABATEIBHBIX HHTEPECOB.
2. Pa3zBuroe MopasibHOE CO3HAHME M KOMIIETEHTHOCTh B PEIICHHH MOPAIBHBIX MPOOIIeM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (pOpMUPOBaHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOT'O
MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM ITOCTYIIKAM.

3. ChopMupoBaHHOCTH OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO; YBaXKUTEIHHOTO
OTHOILICHUS K TPYAY.
4. CdopmupoBaHHOCTH LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd M OOIIECTBEHHOW IPAKTHKH, YYHTHIBAIOIIETO
COLMAJIBHOE, KYJIbTYPHOE MHOT00Opa3ue COBPEMEHHOI'0 MHpa.
S. Oco3HaHHOE, YBaXHUTEIbHOE U JOOPOKENATEIbHOE OTHOLIEHUE K JIPYTOMY YEJIOBEKY,
€ro MHEHHIO, MHUPOBO33PEHHUIO. ['0OTOBHOCTH M CIIOCOOHOCTH BECTH AMAJOr C JAPYIrMMHU
JIOJBMHU U JIOCTUTAaTh B HEM B3aMMOIOHUMAHMs (MACHTU(HUKAIMS ce0sl KaK MOJTHOMPABHOTO
cyObekTa OOIIeHUs, TOTOBHOCTh K KOHCTPYMPOBAaHHMIO oO0paza mnapTHepa IO JHAJIOrYy,
TOTOBHOCTh K KOHCTPYMPOBAaHHMIO 00pa3a JOMYCTHMBIX CIIOCOOOB JHajiora, TOTOBHOCTH K
KOHCTPYUPOBAHMIO IIpolecca Juanora Kak KOHBEHLMOHUPOBAHHMS HHTEPECOB, IPOLEAYP,
TOTOBHOCTb U CIIOCOOHOCTBH K BEJICHHIO IIEPETOBOPOB).
6. OCBOEHHOCTh COLMAJIIBHBIX HOpM, MpPaBWJI MOBEAEHUs, posiell U (GopM coluaabHOR
JKU3HU B Tpymmax u coobmectBax. OCBOCHHE KOMIIETEHTHOCTEH B cepe OpraHu3aTOPCKOM
NeSITeIbHOCTH; MHTEPUOPU3ALMs LIEHHOCTEH CO3UAATENIbHOTO OTHOILEHHSI K OKpYy’Karoulen
JeMCTBUTEIILHOCTH, LIEHHOCTH TPOJYKTUBHOW OpPraHMW3allMd COBMECTHOH JIeSTENHbHOCTH,
camMopealM3allud B TpYIIE M OpraHU3allM, LEHHOCTH <«JPyroro» Kak pPaBHOIPABHOIO
naptHepa, (OpMUpOBaHHE KOMIIETEHIIMIA aHain3a, MPOSKTUPOBAHUSA, OpraHU3aIHU
NeSTeIbHOCTH, pe(IEeKCUN H3MEHEHUH, CI0COO0B B3aMMOBBITOJHOTO COTPYIHHYECTBA,
CIoco00B peanu3alnnuy cOOCTBEHHOTO JUAEPCKOro MOTEHIMANA.
MeTanpeaMeTHbIe:
PerynstuBHbie YY /]|

1. VYmMmeHue caMOCTOATENBHO ONpEAENATh LEdM OOydeHHus, CTaBUThb U
dbopMynHpoBaTh HOBBIE 3alaud B ydeOe M MO3HABATENBHON JESITEIhbHOCTH, Pa3BUBAThH
MOTHUBBI U HIHTEPECHI CBOEH MO3HABATENBHOM JAesTeIbHOCTH. OOyUaromuics CMOXKET:

® AHAJTM3MPOBATh CYIIECTBYIOUIME W IUIAHUPOBATH OyAymme oOpa3oBaTelbHBIC
pe3yabTaTHI,

® UICHTU(UIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPEEIIATh TIaBHYIO Mpo0iIeMy;

®BBIIBUTaTh  BEPCUU  pEUIEHUs  NpoOnembl,  (GOpMynupoBaTb  THIOTE3HI,
NPEBOCXHINATh KOHEUHBIN Pe3yIIbTaT;

®CTaBUThb II€JIb JICATEIILHOCTH Ha OCHOBE OIpENEeNeHHOW mpoOJaeMbl U
CYIIECTBYIOIIUX BO3MOXKHOCTEH;

e hopMynHpoBaTh y4eOHBIC 3aJaud KaK MIard JOCTIKEHHS TOCTAaBICHHOW IeNN
NeSITeTTbHOCTH,

© 000CHOBBIBATh II€JIEBbIE OPUEHTHPBHl U IMPHOPUTETHI CCHUIKAMU Ha II€HHOCTH,
yKa3bIBasg U 000OCHOBBIBAS JIOTHUYECKYIO ITOCIIEA0BATEILHOCTD I1IAroB.

2. YMeHHe caMOCTOSITeIhbHO TUIAHUPOBATh ITYTH TOCTHIKCHUS IEJIeH, B TOM YHCIIe
aIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hambosee 3(deKkTuBHbIE CHOCOOBI pEeLIeHUs
y4eOHBIX M MMO3HABATENBHBIX 3a/1a4. OOyJaronuics CMOXKET:



eOnpenesiATh HEOOXOAMMBbIE JCWCTBUE(sI) B COOTBETCTBHM C Y4eOHOH u
NIO3HABATEJILHOM 33ajauell U COCTaBJIATh AITOPUTM MX BBIITOJIHEHHUS;

¢ 000CHOBBIBaTh M OCYILECTBIISATH BbIOOp Hambosiee HPPEKTUBHBIX CIIOCOOOB
peleHns yueOHbIX U M03HABaTEIbHBIX 3371ay;

® OIIpe/IENSITH/HaXOAUTh, B TOM YMCJIE€ U3 MPEII0KEHHBIX BAPUAHTOB, YCIOBUS IS
BBINOJIHEHUS Y4eOHOH U IO3HABATENbHOM 3a/1auu;

® BLICTPAMBATh JKU3HEHHBIC TUIAHBI HA KPAaTKOCPOUHOE Oyaylee (3asiBIAThH Ie/IeBbIC
OpUEHTHUPBI, CTAaBUTh aJEKBaTHbIE UM 33Jaud M Ipeajgaratb JCHCTBUs, yKa3blBas U
000CHOBBIBAs JIOTHYECKYIO TOCIIEJ0BATEIILHOCTD IL1Ar0OB);

®BHIOMpPATh M3  MPEIJIOKEHHBIX BapUaHTOB M CaMOCTOSITENbHO  HMCKaTh
CpeACTBa/pecypChl Uil PEUICHUs 3a0aui/TOCTHKEHHS LIeNIH;

®COCTaBJIATh IIJIAH peIIeHUs MpoOieMbl (BBIMIOJIHEHUS MPOEKTa, IPOBEACHUS
HCCJICIOBAHMS);

eONpeNeNiATh MOTEHIHAIbHBIC 3aTPyJHEHHS TMpPH  pElICHHH y4eOHOH u
IIO3HABATEJIBHOM 3a/1a4l M HaXOAUTh CPEACTBA ISl UX YCTPAHEHUS;

® ONUCHIBATH CBOW OMBIT, 0GOpPMIISAA €ro A Hepefadd JAPYruM JIIOISIM B BHJE
TEXHOJIOTHH PELICHUs MPAKTUUYECKHUX 3a]a4 OIPEEIIEHHOT0 Kilacca;

® [UIAHUPOBaTb M KOPPEKTUPOBATh CBOIO HMHIMBUAYAJIbHYIO 00pa3oBaTeIbHYIO
TPaEKTOPHIO.

3. YMeHHEe COOTHOCHTH CBOM JCWCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYILLECTBIISATh KOHTPOJb CBOCH JIEATENBHOCTH B IPOLIECCE JOCTMXKEHUS pEe3ysbTaTa,
OTpeNeNiaTh CHOCOOBI JEHCTBMH B paMKax MPEUIOKEHHBIX YCIOBHH W TpeOOBaHMIA,
KOPPEKTHpPOBAaTh CBOM JEHCTBUS B COOTBETCTBMM C M3MEHAIOLIEHCS CUTyalHew.
OO0y4aroIMIiCs CMOXKET:

® OIIpe/IeNsATh COBMECTHO C IEJaroroM M CBEPCTHUKAMHU KPUTEPUH IUIAHUPYEMBIX
pe3yabTaTOB U KPUTEPHU OLIEHKU CBOEH y4eOHOMN JeATeIbHOCTH;

e cuUCTEMAaTU3UpOBaTh (B TOM 4HCIE BBIOMPAaTh NPUOPUTETHBIE) KpPUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH JESITEIbHOCTH;

® 0TOMpaTh WMHCTPYMEHTHI Ui OLCHMBAHUS CBOCH JEATENIbHOCTH, OCYILECTBISTH
CaMOKOHTPOJIb CBOCH JeATEILHOCTH B PAMKaX MPeJI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

® OIICHUBATh CBOIO JEATEIbHOCTb, APryMEHTUPYS MPUYMHBI JOCTHIKEHUS WIIU
OTCYTCTBHUS IUNIAHUPYEMOTO PE3YJIBTATA;

® HAXO/JUTh JOCTaTOYHBIE CpEJICTBA JJS BBINOJHEHUS Y4YeOHBIX JeWcTBUI B
M3MEHSIOIIEN S CUTYalluu W/WIK IPU OTCYTCTBHUH INTAHUPYEMOTO PE3yJIbTaTa;

epaboTasi MO CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYILYIO JAEATEIBHOCTh Ha
OCHOBE aHajJM3a U3MEHEHHWH CUTyalluH JUIsl MOJIyYeHHs 3alUIaHUPOBAaHHBIX XapaKTEPUCTHK
MPOJYKTa/pe3ynbTara;

® yCTAHABIIMBATh CBSI3b MEXIY IOJyUYEHHBIMH XapaKTePUCTUKAMHU TNPOJIYKTa U
XapaKTEepUCTHUKAaMU TIpoliecca JNEATENBHOCTH U 10 3aBEPIIEHUU JEATENBHOCTH IpenaraTb
U3MEHEHHE XapaKTepUCTHK TMpolecca s TMONY4YeHHs YIyYHIEHHBIX XapaKTePUCTUK
TPOJYKTa,;

® CBEpATh CBOM JECMCTBHS C LENbIO M, IPU HEOOXOAMMOCTH, MCHPABIATH OMIMOKH
CaMOCTOSITENILHO.

4. YMeHue OIICHHWBaTh MPAaBUIBHOCTb  BBINOJHEHUs  y4yeOHOW  3amauw,
COOCTBEHHBIE BO3MOXKHOCTH €€ pereHus. OOyqaronuics CMOXKET:

® ONIpENIENATh KPUTEPUU TMPABUIBHOCTH (KOPPEKTHOCTH) BBIMOJHEHHUsS Yy4eOHOU
3a]auu;

® aHAJIM3UPOBATH u 000CHOBBIBaTh pUMEHEHNE COOTBETCTBYIOIIIETO
MHCTPYMEHTApUs JJIsl BBINOJIHEHUs yueOHO! 3a/1auH;

© cCBOOOJTHO TMOJIb30BAaThCSl BBIPAOOTAHHBIMU KPUTEPUSIMH OLICHKHM M CaMOOIICHKH,
UCXOJS U3 1IeJIU M UMEIOIINXCS CPECTB, pa3iinyas pe3yabTaT U CIOCOObI ACHCTBHIA;



® OIICHUBATh MPOAYKT CBOEH NEATEIBHOCTH MO 3aJaHHBIM W/MIM CaMOCTOSITEIHLHO
OTpezieIieHHBIM KPUTEPUSIM B COOTBETCTBUU C LIETBIO JESTEIbHOCTH;

© 000CHOBBIBATh JTOCTHKMMOCTH II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHU
CBOUX BHYTPEHHHX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;

e pukcupoBaTh U aHAIM3UPOBATh JWHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX
pE3yJbTaTOB.

5. Bragenue OCHOBaMHM CaMOKOHTpPOJIS, CAaMOOIICHKH, NPHUHATHS PEIICHUH WU
OCYIIECTBIICHUSI OCO3HAaHHOIO BbIOOpa B Yy4yeOHONM U mo3HaBarenbHOW. OOyuaromuiics
CMOXET:

e Ha0IIOIaTh M aHAJIM3UPOBATh COOCTBEHHYIO Y4YeOHYI0O U IO3HABaTENIbHYIO
JESATENIbHOCTD U IETEIBHOCTD IPYTHX 00Yy4aromIUXCs B MPOIecce B3aUMOIIPOBEPKH;

®COOTHOCHTh  pEaJbHbIE U  IUIAHUPYEMBbIE  PE3yJIbTaThl  HHIUBUAYATIHHOU
00pa3oBaTeNbHON ACATEIBHOCTU U JICNIaTh BHIBOJIBL;

® [I[PUHUMATh PEIICHNE B yUeOHON CUTYalluu U HECTU 332 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENIBHO OTPEAEIATh MPUUMHBI CBOEr0 yclexa WM Heyclexa U HaXOAUTh
CHOCOOBI BBIXOJIA U3 CUTYAI[H HEYCIIeXa;

® PETPOCTIEKTUBHO OMPEJENATh, KaKhe JEHCTBUS MO PEeHICHUI0 YUeOHOM 3a1auu Uiu
napaMeTpbl 3THUX JEHCTBUI NpPUBENU K IMOJYYCHHUIO HMMEIOIIErocs MpOoayKTa Yy4eOHO
NeSITeTbHOCTH;

® IEMOHCTPHUPOBATH MPUEMBbl PETYIALHUU TCUXO(PU3NOIOTUYECKUX/ IMOLIMOHATBHBIX
COCTOSSHUN Jnid  JocTikeHus d¢pdexkra ycrnokoeHus (yCTpaHEHHUS HSMOIMOHAIBHON
HaNpsDKEHHOCTH), d¢¢dekTa BOCCTaHOBICHUS (OCIA0NEHUS] TPOSBICHHA YTOMIICHUS),
s dexra akTUBU3ANKH (ITOBBIIICHUS TICUXO(PU3NOIOTHIECKON pEeaKTUBHOCTH ).
ITo3znaBaTesbHbIE YY ][

1.  VYwmenue omnpenenarb TMOHATHS, CcO37aBaThb OOOOIICHUS, YCTaHABIUBATh
aQHAJIOTHH, KIacCU(UIIMPOBATh, CAMOCTOSTEIHHO BBIOMPATh OCHOBAaHUS M KPUTEPHH IS
KJIacCU(UKALlMY, YCTaHABIMBATh MPUYUHHO-CIECJCTBEHHbIC CBSI3U, CTPOUTH JIOTHUECKOE
paccyxJaeHue, yMO3aKIlo4YeHHEe (MHAYKTUBHOE, JACAYKTUBHOE, MO aHAJIOTUH) W JeaTh
BbIBOJIbI. O0yUaIOUINIICs CMOXKET:

® BHIIENATH OOIIMIA MPHW3HAK JIBYX WJIM HECKOJBKHUX TPEIMETOB WM SIBICHUH U
OOBICHSTH UX CXOACTBO;

® 00BEIMHATh TpEeIMETHl M SBJICHHUS B TPYIIbl MO ONPEAETICHHbIM IpHU3HAKAM,
CpaBHUBATh, KJIaCCU(YUIUPOBATh U 0000IIATh (PAKTHI U SBICHHUS;

® BEIJICNIATH SIBJICHUE U3 OOIIETo psijia IPYTUX SBICHUH;

® OTIPENIENATh OOCTOSITENLCTBA, KOTOPHIE MPEIIIECTBOBAIN BO3HUKHOBEHHUIO CBSI3U
MEXIy SBICHUSMH, U3 3TUX OOCTOSTENIBLCTB BBIACIATH ONPEACISIOINE, CIOCOOHBIE OBITH
NPUYMHOM TAaHHOTO SIBJICHUS, BISBIIATH IPUUMHBI U CIIEICTBUS SIBIICHUI;

® CTPOHTH pacCyKACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT
YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHTD PACCY)XJIEHHE Ha OCHOBE CPAaBHEHHS IPEAMETOB U SBICHHUM, BBIACISIS TIPU
3TOM OOII1e IPU3HAKH;

e y3jaraTh MOJYYEHHYI0O MH(OPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE periaeMoin
3a]auu;

® CAMOCTOSITENIFHO YKa3blBaTh Ha WH(GOPMAIHIO, HYXIAIOUIYIOCS B TIPOBEPKE,
npeJIaraTh ¥ MPAUMEHSTH CITIOCO0 MTPOBEPKH JJOCTOBEPHOCTH MH(POPMAIINH;

® OOBSICHATH SBJICHHS, MPOLECCHl, CBA3M M OTHOIIEHUS, BBIABISIEMBIE B XOJe
MIO3HABATENIbHOM M MCCIENIOBAaTENIbCKOW  JIESITEIbHOCTH  (IPUBOJIUTH OOBSCHEHHE C
U3MEHEeHHuEM (POPMBI TIPEICTABICHHS; OOBICHATD, NETATU3UPYS WM 000011ast; 0OBSICHATh C
3aJaHHOM TOYKU 3pEHUS);

® BLISBJISATh M HA3bIBaTh MPUYMHBI COOBITHS, SIBICHHS, B TOM YHCIIC BO3MOXHbBIC /
HanOosiee  BEPOSITHBIE TPUYMHBI, BO3MOXKHBIC IIOCIEICTBUS  33aJaHHOH  TPUYHHBI,



CaMOCTOATCIIbBHO OCYIICCTBIIAA HpI/I‘-II/IHHO-CHeIlCTBCHHBII\/'I aHaJInu3;

eicNaTh BBIBOJ HAa OCHOBE KPUTHUECKOTO aHaiW3a pa3HbIX TOYEK 3pEHHS,
MMOATBCPKIAATH BBIBO/ CO6CTB€HHOI71 apryMeHTauHeﬁ WM CaMOCTOSATCIIBHO ITOJTY4YCHHBIMU
JTAHHBIMH.

2. YMeHuwe co03/1aBaTh, NPHUMEHATh M MpPeoOpa3OBBIBATh 3HAKM W CHMBOJIBL,
MOJIEIIA ¥ CXEMBI JUTS PEIICHHsT YYeOHBIX M MO3HABATEIbHBIX 3a7a4. O0yJaroIuics CMOXKET:

¢ 0003HAYaTh CHMBOJIOM Y 3HAKOM IIPEIMET /WU SBJICHHC;

® OIIPCACIIATD JIOTUYCCKUEC CBA3HU MCIKAY NMPCAMETaAMU I/I/I/IJ'II/I SIBJICHUSIMU, 0603Ha‘-IaTB
JTAaHHBIC JIOTHYECKHE CBS3H C MTOMOIIBIO 3HAKOB B CXEMC;

® cO3/1aBaTh a0OCTPAKTHBIN HITM pealIbHBIA 00pa3 MpeaMeTa 1/UiTd SIBIICHHS,

® CTPOHTH MOJIEINIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4¥l U/WIIH CII0co0a €e PeIICHHUs;

eCco3/laBaTh BepOalbHBIC, BEIIECCTBCHHbIE W WH(POPMAIMOHHBIE MOJCIH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa UIS ONPENEICHUsI CIIOco0a penIeHus
3a/1a4U B COOTBETCTBUHU C CUTYyALIUEH;

® [1peoOpa30BBIBATh MOJCIHU C IEJBI0 BBISBICHUS OOIIUX 3aKOHOB, OINPEIEIISIONIIX
JAHHYIO MTPEIMETHYIO 00JIaCTh;

® [ICPCBOJIUTh CIOXKHYIO II0 COCTaBy (MHOTOACHEKTHYI) HH(MOpMAIMIO U3
rpaduveckoro win (OPMATU30BAHHOTO (CHMBOJILHOTO) TPEACTABICHUS B TEKCTOBOE, H
Ha000poT;

®CTPOHUTh CXEMY, AQlTOPUTM JCHCTBHUS, WCIPABJIATh WIM BOCCTAHABJIMBATH
HEHM3BECTHBIM paHee aJrOpuUTM Ha OCHOBE HMMEIONIETOCs 3HaHUS 00 OOBEKTE, K KOTOPOMY
[IPUMEHSAETCS AIITOPUTM;

® CTPOMTH J0KA3aTEeNIbCTBO: MPSIMOE, KOCBEHHOE, OT MIPOTHBHOTO;

® AHAITM3UPOBATh/Pe(IICKCUPOBATh OMBIT Pa3pabOTKH M pealin3alui  y4eOHOro
NPOCKTa, HUCCIEAOBaHMs (TCOPETUYECKOTO, SMIIMPUYECKOT0) HA OCHOBE MPEUIOKEHHOU
npoOJeMHON CUTyallMM, TIOCTaBICHHOM WENMW W/WIM 33JaHHBIX KPUTEPHEB OLCHKU
IPOJIYKTa/pe3yIibTaTa.

3. CwmeicioBoe uteHue. O0yUYarONIHIICS CMOXKET:

® HAXOJIUTh B TEKCTE TpeOyeMyr WH(popMaluio (B COOTBETCTBHU C LEISIMUA CBOCH
NeSITEIIbHOCTH);

® OpUCHTHUPOBATLCA B COJACPKAaHHWU TCKCTA, IMOHUMATbH HeﬂOCTHBIfI CMBICJI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHABIIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHA, SIBIEHU, MPOIIECCOB;

® PE3IOMHUPOBAThH ITABHYIO UJICIO TEKCTA.

4. Pa3BuTHe MOTHMBAIMM K OBJAJEHUIO KYJIbTYpOH AaKTUBHOTO HCIIOJIb30BAHUS
MOUCKOBBIX cucTeM. OOy4Jaromuics CMOKET:

o OTpeAeNsATh He0OXOJUMbIE KITIFOUEBbIE TOMCKOBBIE CIIOBA U 3aPOCHI;

o OCYIIECTBIISITh B3aMMOJIEUCTBUE C AJIEKTPOHHBIMU MOUCKOBBIMH CHUCTEMAMH,
CJIOBapsIMU;

o (GopMHpOBAaTh MHOXECTBEHHYIO BBIOOPKY M3 IOMCKOBBIX HCTOYHUKOB JUIS

00BEKTUBH3AINH PE3YIHTATOB MMOUCKA;

® COOTHOCHTD ITOJIyYE€HHBIE PE3YJIbTaThl IOMCKA CO CBOEH JI€ATEIbHOCTHIO.
KommyHukatusubie YY /|

1. VYmeHue oOpraHu3oBbIBaTH y4yeOHOE COTPYJHHYECTBO U  COBMECTHYIO
JEeSTeIbHOCTh C YUUTEJIEM U CBEpCTHUKAMU; padoTaTh HHAUBUAYAIBHO U B TPYIINE: HAXOIUTh
olmiee pemieHHe M paspemaTb KOH(IUKTHI Ha OCHOBE COIVIACOBAHMSA IO3UIUN U ydyeTa
HWHTEpECOB; (HOPMYIUPOBaATh, APTYMEHTHPOBATh U OTCTaMBaTh cBoe MHEeHHE. O0yJaromuncs
CMOJKET:

® OTIPEIENIATH BOZMOXKHbBIE POJIM B COBMECTHOM JI€ATEIBHOCTH;

® II'PaTh ONPEAEIEHHYIO POJIb B COBMECTHOM JI€ATEIBHOCTH;

® IPUHUMATh MO3UILHUI0 COOECEeTHIKA, TOHUMAs MO3UIHIO IPYroTo, pa3indarb B €ro



peun: MHeHHE (TOYKY 3pEHHs), T0Ka3aTeIbCTBO (apryMeHTHI), (DaKThl; TUIIOTE3bl, aKCHUOMBI,
TEOpUHU;

® OTIpE/IENATh CBOM JCHCTBUS M JIEHCTBHS MapTHEpPa, KOTOPbIE CIIOCOOCTBOBAIN WIIH
MPETSITCTBOBAIM MPOIYKTUBHOM KOMMYHHKAIIUH;

®CTPOUTH TO3UTHUBHBIE OTHOLIEHUS B Ipolecce Yy4yeOHOW U I103HaBATEIbHOU
JESITEIIbHOCTH;

® KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaMBaTh CBOI TOYKY 3PEHHS, B JUCKYCCUU
YMETb BBIIBUTaTh KOHTPAPTyMEHTHI, NlepedpasupoBaTh CBOIO MBICIb (BIaJIeHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

® KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €Tr0;

e [Ipe/yIarath aJIbTEPHATHBHOE PeIlIeHHE B KOH(QJIMKTHOW CUTYallUu;

® BBIICIIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCHUM;

® IOTOBApPUBAThCS O TMpaBWIIAX M BOMpPOCAax i OOCYXJEHUS B COOTBETCTBHH C
MOCTaBJICHHOM TIepe] TPYIIIOoN 3a1a4eil;

® OPraHM30BBIBATh y4eOHOE B3aMMOJICHCTBHE B TpyIe (ONpeAessaTh OOIUe LEeiH,
pacnpenenaTb poju, 10roBapuBaTbcs Ipyr ¢ APYroM U T. 1.);

e yCTpaHATh B paMKax Jualora pa3peiBbl B KOMMYHHKAIUH, OOYCIIOBJICHHBIE
HEMOHUMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceaHHKa 3afaud, (GOpPMbI WM COACPHKAHHS
Jaora.

2. YMeHHE OCO3HAaHHO HCIIONb30BaTh PEUEBHIE CPEACTBA B COOTBETCTBHH C
3a7a4eil KOMMYHMKAIMU JUIsl BBIPDAKEHUS CBOMX UYBCTB, MbICIEH M IMOTpeOHOCTEH ais
TUTAHUPOBAHUS U PETYJSLIUU CBOCH NEATEIbHOCTH; BIIaJIcHUE YCTHOW U MUCbMEHHOHN peyblo,
MOHOJIOTHYE€CKOM KOHTEKCTHOM peubto. OOy4aronIuiics CMOXKET:

® OTIpENENATh 33a/lady KOMMYHUKAIIMM U B COOTBETCTBHM C HEWl OTOMpaTh peueBble
CpEICTBA;

e 0TOMpaTh W HCIIOJIB30BATh PEUYEBBIE CPEJCTBA B IPOLECCE KOMMYHUKAIUU C
JPYTMMHU JIOJbMU (IUAJIOT B [1ape, B MaJIOM IpymIie u T. [1.);

® [IPE/ICTABJIATh B YCTHOW MJIM MUCbMEHHOU (hopMe pa3BepHYTHIN MJIaH COOCTBEHHOMN
JESTEIILHOCTH;

e cOONIIOAATh HOPMBI TYOJUYHOM peud, pErjJaMeHT B MOHOJIOT€ W JIUCKYCCUU B
COOTBETCTBUHU C KOMMYHUKAaTUBHON 3a/1a4eii;

® BbICKa3blBaTh U OOOCHOBBIBATh MHEHME (CYXXIECHHE) U 3alpaliuBaTb MHEHHE
napTHepa B paMKax J1Majiora;

® IPUHUMATh PELICHUE B XO/I€ IUAJIOra U COTIacoOBBIBATh €T0 C COOECEAHUKOM;

® 1ICTI0JIb30BaTh BepOabHbIE CPEICTBA (CPEACTBA JOTMUECKON CBS3M) JUISl BBIIETICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;

®[ICIIOJIF30BAaTh ~ HeBepOalbHBIE  CpPEICTBA  WJIM  HarjsiAHbIe  MaTepualbl,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

® JIeJIaTh OLEHOYHBIN BBIBOJ O JOCTHKEHUU L€ KOMMYHMKAIIUU HENOCPEACTBEHHO
10CJIe 3aBepILEeHUs] KOMMYHUKAaTUBHOI'O KOHTAKTa M 0OOCHOBBIBATH €TO0.

3.  ®opmupoBaHHE ¥ pPa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIB30BAHHS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMOXeT:

e [[eJICHANpPABIEHHO MCKaThb W  HCIOJB30BaTh MH(OPMALIMOHHBIE  PECYPCHI,
HEoOXOUMBIE Ui pelleHusl y4eOHbIX U MPaKTHUECKUX 3aj1a4 ¢ noMolnbto cpeacts UKT;

® BEIOMPATh, CTPOUTH U UCMOJIB30BATh AJCKBAaTHYI0 MH(POPMALMOHHYIO MOJENb IS
nepesayd CBOUX MBICIIEH CpeCTBaMHU €CTECTBEHHBIX U (POPMANIbHBIX SI3BIKOB B COOTBETCTBUU
C YCIIOBUSMH KOMMYHHKAIIUH;

®BBIICNATh  MH(OPMALIMOHHBIA  acmeKkT  3ajJauyd, OIEepUpoBaTh  JIAHHBIMH,
HCIIOJIb30BaTh MOJIENb PELICHUS 3a/1a4H;

® IICTI0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU (BKJIIOYas BHIOOP a/I€KBATHBIX 3ajiaue



MHCTPYMEHTAJIbHBIX IPOIPAaMMHO-ANIAPATHBIX CPEACTB U CEPBUCOB) JUISl PELICHUS
UH(POPMALIMOHHBIX M KOMMYHMKAIlMOHHBIX Y4eOHBIX 3aJad, B TOM YHCIE: BBIYMCIICHHE,
HanucaHue, J0KJIaI0B, pedepaToB, coO3qaHne MPe3eHTAUN U Jp.;

® M CIIOJIb30BAaTh I/IH(l)OpMaI_II/IIO C YYE€TOM OTUUYCCKHX U IIPABOBBIX HOPM.

npeAMeTHbIE:
7 xkaacc.
BrinmyckHuk Haydures:

1. pacno3HaBaTh Ha yepTexax, PUCYHKaX, MOAEIAX U B OKPYKAIOIIEM MHUpE IUIOCKHE
reoMeTpuuecKue pUrypsl;

2. TOJb30BaThCA A3BIKOM I'€OMETPHUHM JUIsl ONUCAHUS MPEIMETOB OKPY)KAIOLIEro MUpa M
UX B3aMMHOTO PACIIOJIOKECHHUS;

3. pacro3HaBaTh U H300pakaTh HAa YEPTEKaX U PUCYHKAX reoMeTpudecKkue (GpUrypbl 1 Ux
KOH(HUTypaInu;

4. HaxOAWTh 3HAYEHHUs [UIMH JMHEHHBIX 3JIEMEHTOB (PUIyp U UX OTHOILIECHUS, IPATYCHYIO
mepy yrioB ot 0 1o 180°, mpumeHsist onpeeneHus, CBOMCTBA U MPU3HAKU (QUTYD U UX
3JIEMEHTOB, OTHOLICHUsI (GUTYp (PaBEHCTBO),

5. pemarp 3amauM Ha JOKa3aTeNbCTBO, ONMUPAsCh Ha HM3y4YCHHbIE CBOIcTBa (uryp u
OTHOILECHUH MEXy HUIMH U IPUMEHSISI H3yUYE€HHbIE METO/Ibl 0KA3aTEeNIbCTB;

6. pemarb HECIOXKHBIE 33Ja4d HA IOCTPOCHHUE, IPHUMEHSS OCHOBHBIC ATOPUTMBI
MOCTPOCHHS C TIOMOIIBIO IUPKYJIS U TMHEHKH;

7. pewarb NpOCTEHIINE IUIAHUMETPUUECKHUE 3a/1a41 Ha MJIOCKOCTH.

8. HWCHoib30BaTh CBOWCTBA M3MEPEHHMS [UIMH MW YIJIOB IIPH pPEIICHWH 337ad Ha
HaXO0’KJICHUE JJIMHBI OTPEe3Ka, TpalyCHON Mephl yIia;

9. BBIUMCIATH JJIMHBI JUHEWHBIX 3JIEMEHTOB (DUTYP M MX YTIIBI, HCIIONIB3YS ()OPMYIIBI,

10. pemath 3aauun Ha JOKA3aTEJIbCTBO C MCIIOJIb30BaHUEM (HOPMYII;

11. pemate MpakTUYECKHE 3a]]a9H, CBSI3aHHBIE C HAXOXKICHUEM reOMETPUIECCKUX BEIINIHH
(McnoJb3yst PU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUECKUE CPENICTBA).

12. pacno3HaBaTh Ha YepTekax, PHUCYHKAX, MOJACISIX W B OKPYXKAIOIIEM MHpPE IUIOCKHE

reoMeTpuueckue QUryphl.

Bbll’lyCKHuK noJjydunt 603MOACHOCNIb.!

1.
2.

4.

Venyoums u pazeums npedCmasieHus 0 2eOMempuieckux ueypax.
081a0emsb Memooamu peuleHusi 3a0ay Ha BbIYUCTeHUs. U 00KA3AMeNbCmea: MemoooM
OMm NPOMUBHO20, MEMOOOM Nepedopa 6apuUaHmos;

. 061a0emb mpaduuuomwﬁ cxemotl peuternus 3a0ay Ha nocmpoernue ¢ nomoubro

YUPKYIIAL U TUHEUKU. aHATU3, NOCMpoeHue, 00KA3amelbCmeo U UCCIe008aHue;
npuobpecmu onvim UCCLEO008AHUS CEOUCME NIAHUMEMPUUECKUX DUeSyp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM.

8 kiaacc.
BBINTyCKHUK HAy4UTCS:

1.

2.

M0JIb30BATHCS SI3BIKOM T'€OMETPUU JUIsSl ONKCAHUS MPEIMETOB OKPYXAIOIIEro MUpa u
UX B3aUMHOTO PacIOJIOKEHUS;

pacrno3HaBaTh U M300pakaTh Ha YepTeKaxX U PUCYHKaxX reoMeTpuyeckue GUrypsl u ux
KOH(UTypaluu;

HAXOJHUTh 3HAUEHUS JJIUH JIMHEWHBIX 3JIEMEHTOB (PUTyp U UX OTHOLIEHUS, TPaayCHYIO
Mepy YIJIOB, IPUMEHSS OIpEeesIeHHs], CBOMCTBA U MPU3HAKUA QUTYp U UX DJIEMEHTOB,
oTHoIIeHUs GUryp (paBeHCTBO, OJ00UE, CHMMETPHUH);

ONEepUpOBAaTh C  HAYaJbHBIMH  IOHATUSMH TPUTOHOMETPHUM U  BBINOJHATH
3JIeMEHTapHbIE Olepaly HaJl GYHKIHUSIMH YTJIOB;

pemiaTth 3a/Ja4d Ha J0Ka3aTeslbCTBO, OMMPasCh HAa M3YyYEHHBIE CBOMCTBA (QUIYp H
OTHOUICHUN MEX1y HUMU U IPUMEHSSI U3yYEHHbIE METO/bI J0KA3aTENbCTB;

peliaTh HECIOXKHBIE 33Jaud Ha IIOCTPOEHHE, INPUMEHSAS OCHOBHBIE AJITOPUTMBI
MOCTPOEHHUS C TIOMOIIbIO LIUPKYIISL U TUHEUKHU;



~

10.

11.
12.

pemath NpocTeHIIne TUIAHUMETPUUECKHUE 3a]Ja4H Ha TIOCKOCTH;

WCITOJIh30BaTh CBOMCTBA U3MEPEHHUSI JJIMH, IUIONIAICH U YIJIOB MPU PEUISHUH 3a7a4d Ha
HaXOXJICHWE JIMHBI OTpe3Ka, JJIUHBI OKPY)XKHOCTH, MJIMHBI JIYTU OKPYXKHOCTH,
rpalyCHOM MEpHI yria;

BBIUUCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UTYp M HX YIJIbl, UCHONB3YS (POpMyIbI
JUTMHBI OKPY>KHOCTH Y JUTMHBI YTH OKPYKXKHOCTH, (POPMYIIBI TUTOMIAACH GuUryp;
BBIYHUCIIATH IUJIOMIAM TPEYTrOJbHUKOB, MPSIMOYTOJbHUKOB, MapajieIorpaMMOB,
Tparneiuu;

pelaTh 3aa91 Ha JI0Ka3aTeIbCTBO C UCTIOIb30BaHuEM (GOpMYII TUTomIanei puryp;
pemaTh NPaKTUYECKUE 3a7a91, CBI3aHHBIC C HAX0XKICHHEM T€OMETPUYCCKUX BETUIMH
(MCTIONB3yS MTPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUICCKUE CPEICTBA)

Bbll’lyCKHuK noJjiydun 603MOHCHOCNIb.!

1. osrademsv memoodamu pewenus 3a0a4 Ha BLIYUCTEHUSA U OOKA3AMENbCMBA: MEMOOOM
om NPOMUBHO20, MEMOOOM NOO00Us, MEeMOOOM nepebopa BapuUaAHmMos U Memooom
2e0MempUecKux Mecm modex,

2. npuobpecmu  ONbIM  NPUMEHEHUs.  aneedpaudeckoco U  MpuecoOHOMEempuUiecKo2o
annapama u uoeu 08UNCEeHUsL NPU PeUleHUU 2eOMemPULecKUx 3a0ad;

3. osrademv MpaOUYUOHHOU CXEMOU peweHUsi 3a0ay HA NOCMPOeHUe C NOMOWbIO
YUPKYJISL U TUHEUKU. QHATU3, NOCMPOoeHUe, OOKA3AMeNbCME0 U UCCIe008aAHUE,

4. nayuumoecs pewams 3a0a¥u HA NOCMPOCHUE MEMOOOM 2eOMempuiecKko2o0 Mecma
mouex u Memooom noooousi;

5. npuobpecmu onvim uccie0o8anus COUCME NAAHUMEMPUUECKUX Pueyp ¢ NOMOUWBIO
KOMNbIOMEPHBIX NPOSPAMM,

6. npuobpecmu  onvim  @vinoaHeHus npoekmos no memam: «l eomempuueckue
npeobpazosanus na niockocmuy, «Ilocmpoenue ompesxos no popmyner.

7. evluuciams naowaou @ueyp, COCMasieHHvlx u3 08yX Uiu Oojee NpsAMOY2ONbHUKOS,
napaiienoepammos, mpeyeoibHUKos;

8. ewluucHsMb NAOWAOU MHO2OY2ONLHUKOS, UCNONb3YSL OMHOWEHUS PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCMU

9. npuobpecmu onvim npuMeHeHUs AICEOPAUUECKO20 U  MPUCOHOMEMPULECKO2O
annapama u uodell OBUNCEHUsI NPU peueHUUu 3a0ay HA BblYUCIeHUe NIowaoell
MHO20Y20/IbHUKO8.

9 kJace.

BrinmyckHuK Haydures:

1.

2.

Ea

pacro3HaBaTh Ha 4epTekaxX, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MUPE ILUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUYECKHE (PUTYPHI;

pacrio3HaBaTh pa3BEPTKM KyOa, NPSIMOYTOJIBHOTO NapayjieNenunena, MNpaBUIbHON
MAPaMU/JIbI, IAJIMHAPA U KOHYCA;

. ONPENENATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (GUTypsl JIMHEHHBIE pa3Mepbl caMoi

¢burypsl 1 Ha060pOT;
BBIUUCIIATH 00BEM MPSMOYTOJILHOTO MapasliesIenune/1a;

. IMOJIB30BATBCA A3BIKOM I'COMETPUHN JIA ONMHCAHUA NPCAMETOB OKPYKAIOMICTO MHpAa U

HX B3aMHOTI'O pacCIlOJIOKCHUS

. pacro3HaBaTh U M300paXkaTh Ha YEePTEKax U PUCYHKAX TeoMeTpudeckue QUrypsl U ux

KOH(UTypaluu;

. HaXOIUTh 3HAYCHUS NJINH JIMHEUHBIX DJIEMEHTOB (1)I/Il"yp U UX OTHOILICHU:A, I'palyCHYIO

Mepy YIJIOB, IPUMEHsIs OTpeieNieH s, CBOWCTBA U MPU3HAKKH (DUTYP U UX DJIEMEHTOB,
oTHomeHus Quryp (paBeHCTBO, MOAOOME, CHMMETPHHU, IOBOPOT, MapaIETHHBIA
MIePEeHocC);

. OIIECpHUPOBATH (¢ Ha4dYaJIbHbBIMH IIOHATUAMU TPUTOHOMCETPHUU u BBIITOJIHATH

QJICMCHTApPHBIC OIICpalluu HaJl (pYHKL[I/IﬂMI/I YIJIOB;



9. pemath 3a7ayd Ha JIOKA3aTeNbCTBO, ONMUpPAsCh HAa H3YyUYEHHBIE CBOWCTBA (QUIYp H

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

OTHOIIICHUHN MCXKAY HUMHU U ITPUMCHSAA NU3YUCHHBIC METOJAbI 1O0Ka3aTCIbCTB,

pelaTh HECJIOXHBIE 3aJlayd Ha IOCTPOCHUE, NPHUMEHSIE OCHOBHBIC aITOPUTMBbI
MIOCTPOCHHUS C TOMOUIBIO [IUPKYIISI U JTMHEHKU;

pemaTh IpocTerime IIaHUMMETPUUECKUE 3a]Ja4H B IIPOCTPAHCTBE.

HCIIOJIb30BaTh CBOMCTBA U3MEPEHMs JUJIMH, IO U YIJIOB MPHU PElICHUU 3a/1a4y
Ha HAXOXICHUE IIUHBI OTPE3Ka, JIUHBI OKPY)KHOCTH, MIMHBI IYI'H OKPYXXHOCTH,
rpaJyCHOI MephI yria;

BbIYUCIIATH JJIUHBI JIMHEUHEBIX 3JIEMEHTOB (1)I/II‘yp N UX yI'Jibl, UCIIOJIB3Ys q)OpMy.]IBI
JUIMHBI OKPY>KHOCTHU U JJIMHBI TyT'H OKPY>KHOCTH, (hOpMYJIBI IUTOIazei Gpuryp;
BBIUUCIIATE IUIOIAANW TPCYroOJIbHUKOB, IIPAMOYI'OJIBHUKOB, IIapaljieJIoOrpaMMOB,
Tparnenuii, KpyroB U CEKTOPOB;

BBIYHUCIIATH JUIUHY OKPYXKHOCTH, IJIMHY IYTH OKPYXKHOCTH,

peliaTh 33a4u Ha JI0Ka3aTelbCTBO C MUCMOIb30BaHUEM (HOPMYII AJTUHBI OKPYKHOCTH
U ITTMHBI TyTH OKPYKHOCTH, (OPMYIT TUIOIIazei huryp;

pemars MpakTUYEeCKHe 3a7aud, CBA3aHHbIE C HaXO0XKJIEHHEM T€OMETPUUYECKUX
BCIIMYNH (I/ICHOJII)3y5I npu HGO6XOIH/IMOCTI/I CIIPAaBOYHUKH U TCXHUYCCKUC cpez{cma).
BBIUUCIIATH JUIMHY OTpPE3Ka M0 KOOpAWHATAM €ro KOHIIOB; BBIYMCIIATH KOOPJIWHATHI
CepeMHbI OTPE3Ka;

UCIOJIb30BaTh KOOPAMHATHBIM METOA JJii M3YyYeHUs CBOMCTB TMPSAMBIX H
OKPY>KHOCTEH.

OTIepUPOBATH C BEKTOPAMU: HAXOAUTH CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJIaHHBIX
Ir€OMETPUYECKH, HAXOINUTh BEKTOP, PABHBIM IPOU3BEIACHUIO 33JJaHHOIO BEKTOpa Ha
YHCIIO;

HaxXOJuThb JIs1 BEKTOPOB, 3aJldHHBIX KOOpAWMHATAMHU: IJIMHY BCKTOPA, KOOPAWHATLI
CYMMBI U Pa3HOCTHU JIBYX U 0oJjiee BEKTOPOB, KOOPAUHATHI MPOU3BEICHHS BEKTOpa Ha
4YuCJI0, IPUMCHASA IIpH HGO6XOI[I/IMOCTI/I CO‘IeTaTeJII)HI)If/'I, HCpCMCCTHTGHLHLIfI n
pacnpeenuTeNbHbIN 3aKOHBI;

BBIYUCIIATE CKAJAPHOC IMPOU3BCACHUC BEKTOPOB, HAXOAWUTH YIroJl MCKAY BECKTOpaMH,
yCTaHABIUBATh NEPIECHIUKYISIPHOCTH IPSIMbIX.

Bbll’lyCKHuK noJjiydunt 603MOACHOCNIb.

1.

2.

BbIUUCTAMD 00BEMBL NPOCMPAHCMBEHHBIX 2€OMEMPUYECKUX Pueyp, COCMABIeHHbIX
U3 NPAMOY20IbHbIX NAPANLENIENUNe00s;

yenyoums U pazeums npeocmagieHus 0 NPOCMPAHCMBEHHLIX 2e0OMempUYecKux
Queypax, npumensmb nNoOHAMUE PA3GEPMKU 0N  GbINOJIHEHUS NPAKMUYECKUX
pacuémos.

. 0811a0emb Memooamu peuerus 3a0a4 Ha 8bIYUCTIeHUS U O0KA3amenbCmea: Memooom

Om NPOMUBHO20, MEMOOOM NOO0OUS, MeMOOOM nepebopa 6apuUaHmos U MemoooM
2e0MempuyecKux Mecm moyex,

.npuo6pecmu onslm nNpPpUMEHEeHUA aﬂee6pauqea<oeo u mpucoHomempuieckoco

annapama u uoeti 08UNCEeHUS NPU PeUeHUU 2eOMEeMPULECKUX 3a0aU;

. 0811a0emb mpadub;uomtoﬁ cxemoul peuterHu 3a0ay Ha nocmpoenue C¢ nomoubio

UUpKyisa u JUHEUKU. AHANU3, nocmpoerue, 00KA3amebCmeo u uCC]le()OG(,ZHue,'

. HAydumosucs peutanbs 3a0ayu Ha nocmpoernue Memooom ceomempuiyecKkoeo mecma

mouex u Memooom noooous;

. NpUobpecmu OnvlM UCCIe008aHUsL CEOUCME NIAHUMEMPULECKUX PUSYp ¢ NOMOUbIO

KOMNbIOMEPHBIX Npocpamm,

. 8bIYUCTAMb NAOWAOU PUSYP, COCMABIEHHBIX U3 08YX UIU Ooaee NPAMOY20IbHUKOS,

napannenocpammos, mpey2oibHUKos, Kpyaa u cekmopa,

. 8bl4UcCiAmb nﬂomadu MHO20Y20IbHUKOB, UCNOJIb3YAl OMHOWEHUA paBHOoBelUKocmu u

pasrHococmaeieRHocmu,



10. npuobpecmu onvim npumenenus ancedpauyecKkoeo U MPUSOHOMEMPULECKO2O
annapama u uodetl O0BUJCEHUS NPU peueHUuu 3a0ay Ha GblyucieHue niowaoel
MHO20Y20bHUKOS.

11. osrademv KoOpOUHAMHBIM ~MEMOOOM peuieHus 3a0ad HaA 6blYUCTIeHUEe U
00KA3aMenbCmeo,

12. npuobpecmu onvim uUCnOIL308aHUS KOMNLIOMEPHLIX NPOSPAMM ONs AHAIU3A
YACMHBIX CIYUAe8 83AUMHO20 PACNOJIOHCEHUSL OKPYHCHOCMEU U NPAMBIX,

13. npuobpecmu  onvlm  @uvinonHeHusi npoekmoe Ha  memy  «llpumenenue
KOOPOUHAMHO20 Memood Npu peueHuu 3a0ay Ha 8blYUcieHue U OOKA3aMenbCmeo .

14. oerademv 6eKmMoOpHLIM MemOOOM Ol peuleHuss 3a0ay HA BblYUCIEHUE U
00KA3aMenbCmeo,

15. npuobpecmu onvim evinoanenusi npoekmog Ha memy «llpumenenue eexmopHoco
Memooa npu peuwleHuu 3a0a4 Ha 8bIYUCIeHUe U OOKA3AMENbCMBON.

2. COAEP KAHUE YYEBHOI'O ITIPEJIMETA

Harasininasi reomerpusi. Harnsigaple mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: KyoO,
napajjieNenunes, Npu3Ma, NOupamyjaa, wap, cdepa, KOHyC, IuiuHap. M3o0paxenue
IPOCTPAHCTBEHHBIX (PUTYD.

[TousiTue o6bema, enuHuIBl 00beMa. OObeM IPSIMOYTOJIBHOTO Mapajuieenunesia, Kyoa.
I'eomerpuueckne ¢urypsl. [Ipsvbie u yriael. Touka, npsimasi, miockocTb. OTpe3oK, Jyd.
VYroau. Buasl yriios. Beprukanbable U CMEXHBIE YIUIBL. buccekrpuca yria.

[TapannensHble UM mnepecekaromuecs mnpsimele. [lepnenaukyssipHble npsmble. TeopeMbl O
NapaJuIeJIbHOCTU U NEPIEHIUKYJIIPHOCTU NpsAMBIX. [leprnenauKymsap U HakJIOHHAs K IPSIMOM.
CepenMHHBIN NEPIEHAUKYISP K OTPE3KY.

['eomerpuueckoe Mecto Toyek. CBOHCTBa OMCCEKTPUCHI yIjla M CEpeAMHHOIrO
NEPIEeHIUKYIIAPA K OTPE3KY.

Tpeyronsuuk. BpicoTa, Menuana, OuccekTpuca, CpegHssl JHHHUA  TpEyrojbHHKA.
PaBHoOenpeHHblE W PaBHOCTOPOHHHE  TPEYroJbHHKH; CBOWCTBA W IPU3HAKH
paBHOOEIpEeHHOro TpeyroyibHuKka. Ilpu3Haku paBeHCTBa TpeyrojbHUKOB. HepaBeHCTBO
TpeyroiabHuKa. COOTHOIIEHUS MEXy CTOPOHAMM U yIIaMH TPEYTOJbHUKA.

Cymma yrnoB TpeyroibHUKa. BHemnue yribel TpeyroiabHuka. Teopema Qaneca. Ilogobue
TpeyroiabHUKOB. [Ipu3Haku nogobus tpeyronsHukoB. Teopema [ludaropa. Cunyc, Kocunyc,
TAHTE€HC ¥ KOTAHTCHC OCTPOTO YIJIa MPSIMOYTOJIBHOTO TpeyroibHuka u yriaos ot 0° mo 180°;
IPUBEICHNE K OCTpOMY YIiy. PelieHne mpsMOYTOJIBHBIX TPEYroabHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXAecTBO. MDOpMyIbl, CBS3bIBAIOLINE CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OJIHOTO M TOrO ke yria. Penienne TpeyroJpHUKOB: TeOpeMa KOCUHYCOB U TeOpeMa
CHUHYCOB. 3aMevaTesbHble TOUKH TPEYrOJbHUKA.

YersipexyronpHuk. [lapannenorpamm, ero cBoiictBa u npusHaku. IIpsMoyronsHuk, KkBaapar,
pomO, u3 cBoiicTBa 1 mpusHaku. Tpanenus, cpeaHss TUHUS TPaNeIUH.

MHoroyronsHuK. Beinykiasie MHOTOyroiabHUKUA. CyMMa yIjI0B BBITYKJIIOIO MHOTOYTOJIbHHKA.
[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jlyra, xopna. CexTop, cermeHT. LleHTpanbHblil yro, BIUCAaHHBINA Yrod,
BEJIMYMHA BIMCAaHHOIO YyIya. B3auMHOE paclosioKeHHE NpsIMOM M OKPYKHOCTH, JBYX
okpyxHocTel. KacarenbHas u cekymas K OKPYXKHOCTHU, UX CBOWCTBa. BrucanHble u
ONMCAHHBIE MHOTOYroJbHUKU. OKpPY)KHOCTb, BIIMCAaHHAs B TPEYrOJIbHUK, U OKPYKHOCTb,
ONMCAaHHAs OKOJIO TpEeyroyibHUKa. BrucaHHbIE M ONUCaHHBIE OKPYXHOCTH MPAaBHILHOTO
MHOT'OYT'OJIbHUKA.

['eomerpuueckue npeoOpazoBanus. [lonstue o paBeHcte ¢uryp. [loHsTHE O IBHKEHUU:
oceBasl M LIEHTpalbHas CUMMETPUH, MapajuIebHbII nepeHoc, noBopoT. [lonarue o mogobun
¢buryp v roMOTETHH.

[TocTpoeHus ¢ MOMOLIBI0 LHUPKYJSA U JMHENKH. OCHOBHBIE 331aUud Ha IOCTPOEHUE: JEIICHUE
OTpe3Ka MoIojaM; NOCTPOEHUE YIila, PAaBHOTO JIAaHHOMY; MOCTPOEHUE TPEYroJIbHUKA 110 TPEM



€ro CTOpPOHAM; IMOCTPOEHHUE MEPIEHAUKYISApa K MPSAMON; IMOCTPOCHUE OMCCEKTPHCHI YIIia;
JIeJIeHUE OTpe3Ka Ha N paBHBIX YaCTEH.

Pemenne 3a1a4 Ha BBIYUCIICHHUE, JOKA3aTEILCTBO U IIOCTPOCHUE C HUCIIOIB30BAHUEM CBOWCTB
W3Y4YEHHBIX QUryp.

HN3mepenue reomerpuyeckux ¢puryp. [iinHa orpe3ka. PaccTositHue OT TOYKM 0O NPSMOM.
Paccrosinne Mexy napamuienbHbIMU IPSIMBIMHU.

IIepumeTp MHOIOYTrOJIBHHKA.

JnHa OKpyXKHOCTH, YUCJIO TT; JJIMHA IYTU OKPYKHOCTH.

I'pagycHas Mepa yria, COOTBETCTBUE MEXAY BEJIMUMHOW LIEHTPAIBHOIO YIJIa U JJIMHOW AYTrH
OKPY’KHOCTH.

[TonsiTre Tutomanu TUIOCKUX (uryp. PaBHococTaBHBIE M paBHOBenukue (urypsl. [Lmomans
npsMoyroyibHMKa. Ilnomaan mnapamnenorpamMma, TpeyrosibHUKa, Tpanenuu. Iliomans
MHoroyrojbHuka. [lnomanp kpyra u miomanb cektopa. COOTHOIIEHHE MEXAY IMIIOLIAASIMU
Mo00HBIX (UTyp.

Pemienue 3a1a4 Ha BBIYMCIICHHUE U TOKA3aTEIBCTBO C CIOIB30BAHUEM M3YYEHHBIX (POPMYIL.
Koopaunartsl. YpaBuenue npsmoil. Koopaunatel cepenrnl otpeska. opmysa paccTosHUS
MEXy IByMsl TOUKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BexTopsbl. [IinHa (Momyns) BekTtopa. PaBencTBo BekTopoB. KosumnHeapHble BEKTOPBHI.
KoopanHatsl BEKTOp. YMHOKEHUE BEKTOpA HA YUCIIO, CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA
10 IByM HEKOJUIMHEAPHBIM BeKTOpaM. CKaJsipHOE MPOU3BEACHUE BEKTOPOB.
TeopeTnko-MHOXKeCTBEeHHbIe MOHATHSA. MHOXXECTBO, JJIEMEHT MHOXECTBA. 3aJaHUE
MHOXECTB MEPEYUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUYECKUM CBOMCTBOM. [loamHOKECTBO.
OO0bearHEHUE U TIEPECEUCHUE MHOXKECTB.

JueMeHTHI Joruku. Onpenenenue. AKCMOMBI U TeopeMbl. [lokazaTenbcTBo. [JJoka3aTenbcTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas nanHoil. [Ipumep U KOHTpHIpUMED.

[ToHsiTHe 0 PaBHOCUIIBHOCTH, CJI€I0BAaHUU, YIOTPEOIEHNE JTOTHUYECKUX CBSA3OK eciu ..., mo ...,
8 MOM U MOAbKO 8 MOM Clyyae, TOTUYECKUE CBA3KU U, UTU.

I'eomerpusi B ucropuueckom paszputum. OT 3emiemepusi k reomerpuu. I[ludarop u ero
mkona. Qanec. Apxumen. [loctpoeHHe NpaBUIIBHBIX MHOIOYIOJBHUKOB. Tpucekuus yria.
KBanparypa kpyra. Y aBoenue kyba. Mctopus uucna n. 3omotoe ceuenue. «Havana» EBkinpa.
JI.Ounep. H.N.Jlob6aueBckuii. Mctopus msaToro nocrynara.

N300peTenne MeToza KOOPAWHAT, O3BOJISIOIIEr0 MEPEBOAUTh T€OMETPUYECKHE OOBEKTHI Ha
a3blk  anredpol. P Jlexkapr u Il.®depma. Ilpumepa pa3iauuHbIX CHUCTEM KOOpAUHAT Ha
MJIOCKOCTH.

3. TEMATHYECKOE IINTAHUPOBAHUE
C YKAZAHUEM KOJUYECTBA YACOB,
OTBO/IMMbBLIX HA YCBOEHHE KAKTIOU TEMbI

7 kiacce
Paien KoJa-Bo TeMbI KoJa-Bo OcHOBHBIE BU/IbI 1€SITE€IbHOCTH 00YYaI0INXCS
4acoB 4acos (Ha ypoBHE YHHBEPCAIBLHBIX Y4eOHBIX 1eiiCTBHIA)
[Tpsimast 1 OTpe30oK. 1 OOBSICHAIOT, YTO TAaKOE OTPE30K, Jyd, yroiy, Kakue
UTYpBI HAa3bIBAIOTCS PABHBIMH, KAK CPABHUBAIOTCS U
Jlya wu yrom. P p P
U3MEPSIOTCS OTPE3KU U YIUIbl, YTO TAaKOE Ipaxyc U
o
@ § CpasHenne 0Tpeskos 1 rpagycHas Mepa YIVa, Kakoil Yroj Ha3blBaeTcs
2 3 5 U yIj10B IPSAMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
é ; E 10 I/ISMepeHI/Ie OTPE3KOB. 2 cepenrHa OTpe3ka W OUCCEKTpHUca Yriia, KaKhe YTJIbI
? E" 5 I/I3MepeHHe yTJ'IOB. HA3bIBAKOTCS CMCXKHBIMH, BEPTUKAJIBHBIMHU,
= E > TlepreH MKy IApHbIE ¢bopMymHpPYIOT B OOOCHOBBIBAIOT YTBEP)KICHHS O
= S Y 3 CBOMCTBaX CMEXHBIX M BEpPTUKAIbHBIX YIJIOB,;
= IPAMBIC. 0OBSCHSIOT, KaKue IIpsIMBIE Ha3bIBAIOTCS
Pemenue 3agau. 2 NEPNCHIUKYJISIPHBIMHU, (bopMyIHpYIOT u
00OCHOBBIBAIOT YTBEpP)KJCHHE O CBOMCTBE JBYX




KontponpHas padora
No 1

NPSMBIX, NepHECHANKYIISIPHBIX K TPEThEeH;
N300pakaroT M PaclO3HAIOT yKa3aHHbBIC MPOCTEHIINE
Gurypsl Ha 4yepTexax; pemaroT 3aauy, CBI3aHHbIC C
STAMH NPOCTEHIINMH (HUTypaMu.

TpeyrojibHuKku

17

[TepBrIii npu3Hak
paBeHCTBa
TPEYrOJIbHUKOB.

MennaHbl,
OUCCEKTPUCHI U
BBICOTBI
TPEYTOJIHLHUKOB

Bropoii u Tpetuit
MIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB.

3amaun Ha
MMOCTPOCHUE

Pemenue 3agau

KonTposbHas padota
Ne 2

OOBsICHSIOT, KaKas ¢urypa Ha3bIBAETCS
TPEYTOJILHIUKOM, YTO TaKO€ BEPIIMHBI, CTOPOHBI yria
U TIEpUMETP TPEYTOIbHHUKA, KAKOM TPEYTOJbHHK
Ha3bIBACTCSl PaBHOOCIPEHHBIM, PaBHOCTOPOHHHM,
Kakue  TPEYroJbHUKH  HA3bIBAIOTCA  PABHBIMU;
n300pakal0T M Paclo3HAlOT Ha  depTexax
TPEYrONBHUKH W X 3JIEMEHTHL; (OpMyNUpYyIOT U
JIOKa3bIBAIOT TEOpPEMbl O MpH3HAKaX pPaBEHCTBA
TPEYroNbHUKOB;  OOBSCHSIOT, YTO  Ha3bIBACTCS
HNEePHIEHAUKYIIIPOM, IPOBEICHHBIM U3 JaHHON TOYKH
K JaHHOW mpsAMOH; (OPMYITUPYIOT U JOKa3bIBAIOT
TEOpeMy O NEPHEHIUKYISpE K MPSIMOH; OOBSCHSIIOT,
Kakue OTpe3KU Ha3bIBAIOTCS MeMaHOH,
OmccexTpucon u BBICOTOM TPEYrOJbHUKA;
(GOpMYyIHPYIOT ¥ HOKa3bIBAIOT TEOPEMBI O CBOWCTBAX
PaBHOOEIPEHHOTO TPEYTOJIbHMKA; PEIIAIOT 33JadH,
CBSI3aHHBIC C NIPU3HAKAMHU PAaBEHCTBA TPEYTOJIHHUKOB
U CBOWMCTBAMH paBHOOEAPEHHOTO TPEYrOJbHUKA;
bopMyIHpYIOT oTpeieTICHUE OKPYXHOCTH;
OOBSCHAIOT, YTO TaKoe IeHTp, paauyc, XopAa H
JUaMeTp OKPY>KHOCTH; pelIaloT MPOoCTeHIIe 3a1auu
Ha TOCTpocHHE (TIOCTPOGHUE yIJla, PpPaBHOIO
JAHHOMY,  TIOCTPOGHHE  OWCCEKTpUCHI  YyIua,
IIOCTPOCHHE NMEPHEHANKYIAPHBIX NPSIMBIX,
IOCTPOEHHE CEPelUHBl OTpe3Ka) U OoJyiee CIIOXKHBIC
3a7a4M, MCIIOIB3YIOIINE YKa3aHHBIC NPOCTEHINNE;
COIOCTABJISIIOT TIOJIyYCHHBIH pE3yNbTaT C YCIOBHEM
3a7a9M; aHAIN3UPYIOT BO3MOXHBIE CITydan

Hapﬂ.]'l.]'le.]'lbﬂble npAMBbI€

13

[Tpuznaku
MapaJyIEIbHOCTH IBYX
MPSAMBIX

Axcuoma
MapaJIeIbHbIX
MIPAMBIX

Pemenue 3agay.

KonTtpomnsHas pabota
Ne 3

DopMyIUPYIOT oInpeneneHue HapaiebHBIX
MPSMBIX; OOBSCHSAIOT C IIOMOIIBIO PUCYHKA, KaKUe
VIIbI, OOpa3oBaHHBIE TIPH TMEPECCUCHHH IBYX
MPSMBIX CEKYIIeH, Ha3hIBAIOTCS HAKPECT JICKAIINMH,
KaKue OJTHOCTOPOHHUMH u KaKwue
COOTBETCTBCHHBIMH; (OPMYIHUPYIOT ¥ JOKA3bIBAIOT
TEOpPEMBI, BEIpAKAIOIIHE MPU3HAKU MapajuIeIbHOCTH
JIByX TIPAMBIX; OOBACHSIOT, YTO TaKOE€ AaKCHOMBI
TeOMETPUH U KaKhe aKCHOMBI YK€ HCIIOJIb30BAUCH
paHee; (OpPMYTHPYIOT AaKCHOMY IapajuIeIbHBIX
OpSMBIX W BBIBOAAT  CIEACTBUS U3  Hee;
(bopMyIHMPYIOT U TOKa3bIBAIOT TEOPEMBI O CBOMCTBaX
MapajieIbHBIX  TPSMBIX, OOpaTHBIE TeopeMaM o
MpHU3HAKaX MapaIeTbHOCTH, CBS3aHHBIX C HAaKpPECT
JIEKAIIUMH, COOTBETCTBEHHBIMU M OJHOCTOPOHHUMU
yIIaMH, B CBS3H C 4eM OOBSICHSIOT, YTO TaKoe
yCIIOBHE M 3aKIIOYCHHE TEOpPEMBI, KaKas Teopema
Ha3bIBaeTCS OOpPAaTHOH N0 OTHOIICHWIO K JaHHOW
TeopeMe; OOBACHAIOT, B HYEM 3aKIIOYaeTCd MeETOJ
JIOKa3aTeNnbCcTBA OT IPOTUBHOTO; IPUBOIAT MPUMEPHI
HCTIONB30BAaHUS TOTO METOJa; PeIaroT 3aJadd Ha
BBIUMCIICHHE, JOKa3aTeJIbCTBO W  IOCTPOCHHE,
CBSI3aHHBIE C MTAPAJUICIEHBIMHU IPSIMBIMH.

CooTHoLIEHHE
Memy CTOpOHaMH

U yrijiamm
TNeVLOThHUKA

18

Cymma yriioB
TpPEeYroJbHUKA

CooTHOLIEHHE MEXTY
CTOpOHAMHU U yriamMu
TPEYrOJIbHUKA

DopMyIUPYIOT U JOKa3bIBalOT TEOPEMY O CYMME
YIJIOB TPEYrojbHUKA M €€ CIEICTBUE O BHEIIHEM
yriae TpeyrojiibHUKa; INPOBOMAT KIACCH(UKAIHIO
TPEYTOJIFHUKOB MO  yriaMm; (GopMyIupyoT H
JIOKa3bIBalOT TEOPEMY O COOTHOLUCHUSX MEXAY
CTOPOHAMHM W YIJIaMH TpPEYroJbHHKA (IpsMOe |
oOpaTHOEe YTBEp)KIEHUWs) M CIEICTBHS H3 Hee,




KontponpHas padora
No 4

IIpssMoyTronBbHBIE
TPEYrOJIbHUKU

[Toctpoenue
TPEYroJIbHUKA 110
TpPEM 3JIeMEHTaM

Pemenue 3amau

KonTponbHas padota
Ne 5

TeopeMy 0 HEepaBEeHCTBE TPEyroJbHUKa;
(GOpMYyIHPYIOT U HOKa3bIBAIOT TEOPEMBI O CBOWCTBAX
MPSIMOYTONBHBIX TPEYTONBHUKOB (TIPSIMOYTOJIBHBIH
TpEYroJpHUK ¢ yriaoM 30°, mNpu3HAaKU paBEHCTBA
MPSIMOYTONBHBIX TPEYTOJNBHUKOB); (HOPMYyIHPYIOT
ONPEZCTICHUsI PACCTOSIHUS OT TOYKH [0 MPSMOH,
paccTosSHAS MEXAy MNapalieIbHBIMH IPSIMBIMU;
pelaT 3aJayl Ha BBIYUCIICHHE, J0Ka3aTeNIbCTBO U
MOCTPOEHHE, CBSI3aHHBIE C COOTHOIICHHUSMH MEXIy
CTOpPOHAMH W YIJIaMU TPEYTOJIbHUKA M PACCTOSHHUEM
MEXIY napauleIbHBIMH TPSMBIMH, pu
HEOOXOJMMOCTH TIPOBOJAT TIO XOAY PELICHUs
JIOTIOJIHUTENbHBIE ~ TIOCTPOCHHUS,  COIOCTAaBIISIOT
MONTYyYCHHBI pe3yiabTaT C YCIOBHEM 3a/add, B
3a7a9ax Ha IOCTPOEHHE HCCICIYIOT BO3MOXKHBIC
CITy4au.

IToBTOpEHU
e

10

Pemrenue 3amau

10

3HAIOT MaTepuall, N3y4eHHBII B Kypce TeOMETpHH 1
Kiacca. BriageroT o0mum mpuemMoM penieHus 3aaad.
YMET NIpUMEHATH NOJIy4YCHHbIE 3HAHNSA Ha
MPaKTHKE. YMEIOT JIOTHYECKH MBICIHTh, OTCTAUBATh
CBOIO TOUKY 3PECHUS U BBICIYIIINBATh MHEHHE APYTHUX,
paboTaTh B KOMaHJIE.

8 ki1acc

Paznen

Koa-
BO
4acoB

Tembl

KoJj-Bo
4acoB

OcHOBHBIE BU/IbI 1€SITEIbHOCTH 00y4YaI0INXCS
(Ha ypoBHe YHUBEPCAJIbHBIX Y4eOHBIX J1eiicTBUIi)

YeTbIpexyrojJbHUKH

14

MHOroyroiasHUKU

[Tapamtenorpamm n
Tpamneuus.

IIpsAMOYTONIBHUK,
pomO, KBapar.

Pemenue 3agau

KonTponbnas pabota
Nel

OOBSICHAIOT, YTO Takoe MHOTOYTOJBbHUK, €To
BEPUIMHBI,  CMEXHBIE  CTOPOHBI,  JWaroHaIH,
N300paXaloT M PACHO3HAIOT MHOTOYTOJNBHUKH Ha
YepTexax; MOKa3bIBAIOT 3JIEMEHTHl MHOTOYTOJIbHHKA,
€ro  BHYTPEHHIOIO W  BHEIIHIOIO  00JacTy;
(bopMyIHPYIOT onpeneeHne BBIITYKJIOTO
MHOTOYTOJIbHUKA; HM300pa)KaloT ¥ Paclo3HAIOT
BBIITYKJIbIE WM HEBBIIYKJIBIE ~ MHOTOYTOJBHUKHY;
(OpPMYIHUPYIOT U TOKa3bIBAIOT YTBEPIKACHHE O CYMMeE
YIJIOB  BBIIYKJIOTO MHOTOYTOJIbHHKA; OOBSCHSIOT,
Kakhe CTOpPOHBI (BEPIIMHBI) YETHIPEXyrOJbHHUKA
Ha3bIBAIOTCSl TPOTHBOIOJIOKHBIMH; (POPMYIHpPYIOT
oTpeIeTIeHUS napaJuienorpamMmma, Tpanenuw,
paBHOOEIPEHHOW W  TNPAMOYTOJBHOW  Tparenuy,
NpsSIMOYTONBHUKA, poMOa, KBaapaTa; M300paXkaroT H
PacIO3HAIOT 3TH YETHIPEXyTOIbHUKH; (GOPMYIHPYIOT
W JIOKa3blBAIOT YTBEPXKICHUS 00 WX CBOWCTBAax M
NpU3HAKax; pelialT 3aJaud Ha BBIYHCIICHHE,
JIOKa3aTeNbCTBO M MOCTPOCHHE, CBA3AHHBIE C 3TUMH
BUJIAMH YETBIPEXYTOJIbHUKOB; OOBSICHSIOT, KaKHe JBE
TOYKHM Ha3bIBAIOTCS CUMMETPUYHBIMH OTHOCHUTEIIHHO
mpsaMoi  (Touku), B KakoM ciydae (urypa
Ha3bIBAETCSl CUMMETPHYHON OTHOCHTENBHO MPSIMOM
(TOukm) W dYTO Takoe Ooch (UEHTP) CHUMMETPHH
GUryper; TPUBOIAT HpPUMEPHl (GUTYp, 00JIATAFOIINX
oceBOll  (LIEHTpadbHOM) CcUMMeETpUell, a Takxke
IpPUMEpPbl OCEBOW M LEHTPAIBHOW CUMMETPUH B
OKpY>Xaroniel Hac 00CTaHOBKE.

Ilnomann

14

IImomanne
MHOT'OYTOJIbHHUKA.

IImomane
napajieaorpamma,
TPEYrOJIbHUKA,
Tpanenuu.

OOBSICHAIOT, Kak  NPOM3BOAWTCS  W3MEpEHHUE
Iomaaen MHOTOYTOJIbHUKOB; (bopMyITHPYIOT
OCHOBHBIE CBOWCTBa IUIOL[aedl MPSMOYTOJIbHUKA,
HnapanienorpaMma, TPEYTOJIbHUKA, Tpamnenuy;
GbopMymHpYIOT W JIOKa3BIBalOT  TeopeMy 00
OTHOWICHUH IUIOMa/Iell TPEYTONbHUKOB, HMEIOIINX
[0 PaBHOMY YTy, (OPMYIHUPYIOT W JOKA3bIBAIOT




Teopema I[Tudaropa.

Pemrenue 3agau.

KonTposbHas padota
No2

teopemy Iludaropa u oOparHylo eH; BBIBOAST
dopmyny I'epona s mIomanud TPEYrOIBHUKA;
pemIaoT 3a4a4d Ha BBIYMCICHHUE W JOKA3aTEIbCTBO,
CBs3aHHBIE C (OpPMyJaMH IUIOMANEH W TEOpeMOu
[Mudaropa.

IMogo0HBIE TPEYTOJIbHUKHT

19

Ornpenenenue
OIOOHBIX
TPEYTOJTHHUKOB.

[Tpu3naku momoous
TPEYrOJIbHUKOB

KonrponsHas pabora
Ne 3

[Ipumenenue mogoOus
K JIOKa3aTeJIbCTBY
TEOPEM M PEHICHUIO
3aJ1ad.

CoOTHOIICHUS MEXKTY
CTOpPOHAMH U YTJIaMU
MIPSIMOYTOJIBHOTO
TPEYroJIbHUKA.

KonTponbhas padora
Ned

OOBSICHIIOT TTOHSTHE MPOMOPIIMOHATEHOCTH
OTpPE3KOB; (OPMYIUPYIOT OMNPEICICHHUS TOTO0HBIX
TPEyroNbHUKOB ¥ Kodddurmenta  momodwus;
GOpMYIHPYIOT W JOKa3blBAIOT  TEOPEMBL: 00
OTHOIICHHH IUIOIIA/Iei TO00HBIX TPEYroJIbHUKOB, O
NpU3HAKaX MOAO0OWS TPEyroJbHUKOB, O CpeaHeH
JUHUM TPCYTOJbHUKA, O TICPECCUCHUH MeauaH
TPEYTONFHIKA, O MPONOPIHOHAIBHEIX OTpe3Kax B
MPSIMOYTONEHOM TPEYTONbHUKE; OOBACHSIOT, YTO
Takoe METOJ MoJo0Ws B 3aJadax Ha IOCTPOCHUE, U
MPUBOANTH TPUMEPHl TIPAMEHEHHS STOr0 METOHa;
OOBSCHAIOT, KaK MOXXHO HCIIONIB30BaTh CBOHCTBA
MOJOOHBIX  TPEYTONBHUKOB B  U3MEPUTCIHHBIX
paboTax Ha MECTHOCTH; OOBSICHSIOT, KaK BBECTH
MOHATHE TOAOOMS Ul MPOM3BOJIBHBIX  (UTYD;
GOpMYIHUPYIOT ONpEeAeieHUs W  WIUIIOCTPUPYIOT
MOHATHS CUHYCa, KOCUHYCa U TaHTe€HCa OCTPOro yria
NPSIMOYTOJIEHOTO TPEYTOJIbHUKA; BBIBOJST OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKAECTBO W 3HAYCHUS
CHHYyCa, KOCHMHYca W TaHreHca aysa yrioB 30°, 45°
60° pemaloT 3amavyM  CBA3aHHBIE C  IOJOOWEM
TPEYTONLHUKOB, ANl BBIYWCICHHUS  3HAYCHUI
TPUTOHOMETPHICCKHUX GyHKIHN HCTIONB3YIOT
KOMIIBIOTED.

OKpyX HOCTH

17

Kacarenpnas
OKPY>KHOCTH.

LenTpanbHbie 1
BINHMCAHHBIE YTJIbI.

Yetsipe
3amMeydaTelIbHbIE TOYKH
TPEYTOJIbHUKA.

Brmcannas u
OInHuca”HHas
OKPY>KHOCTH.

Pemenue 3amau.

KonTponbHas pabota
Neo5

HccnenyroT B3auMHOE pACIONOKEHHE NPSIMONH H
OKPYXHOCTH; (bopMyTHPYIOT oTpejieNieHue
KacaTelbHOH K OKPYKHOCTH; (DOPMYIHPYIOT |
JI0Ka3bIBAIOT TEOPEMBI: O CBOMCTBE KacaTeJabHOH , O
MpHU3HaKe KacaTelbHOW, 00 OTpe3KaX KacaTelbHBIX,
MPOBEACHHBIX W3 OMHOW TOYKH; (HOPMYITHPYIOT
MOHATHUS IICHTPAJIbHOTO yIJIa W TPAAYCHOH Mepsl
IYyTH OKPYXHOCTH; (DOPMYITUPYIOT H JOKa3BIBAIOT
TEOPEMBI: O BIHCAHHOM YTIJe, O IPOU3BEACHUHI
OTPE3KOB TEpeceKaomuxcs Xopa; GOpMyIHPYIOT H
JOKa3bIBAKOT TeopeMLI, CBsI3aHHBIC C
3aME€4aTCIIbHbIMU TOYKaAMU Tpeyl"OJ'II)HI/IKa: (0]
OHUCCEeKTpuUCe yIiia U, KaK CIeACTBHE, O IePEeCeUCHUH
OGuccexkTpuc TPEYroJbHUKA; o CepeIMHHOM
MEPIEeHIUKYISIpE K OTPE3Ky U, Kak CIEeJCTBHE, O
MEPECCUCHNH CEPEAWHHBIX TEPICHINKYISPOB K
CTOPOHAM TpPEYrOJbHHUKA, O TEPECCUYCHHH BBICOT
TPEYTOJILHUKA; hopmymHpyOT oTIpe/IeICHUS
OKPYXXHOCTEH, BIHMCAHHOW B MHOTOYIOJLHUK U
OIHMCAaHHOHM OKOJI0O MHOTOYTOJBHHKA; (HOPMYIHPYIOT
M JOKa3bIBAIOT TEOpPEeMB: 00  OKPYKHOCTH,
OIIMCAHHOM OKOJIO TPEYrOJIbHUKA; O CBOMCTBE CTOPOH
OIIMCAHHOTI' O quHpexyronLHmca; 0 CBOﬁCTBe yFJ'[OB
BIIMCAHHOTO YETHIPEXYTOJBHHKA; PEUIAtOT 3aa4u Ha
BBIYHCIICHHE, JIOKa3aTeJIhCTBO M IOCTPOCHHUE,
CBsI3aHHBIC C Opr)KHOCTBIO, BIIMCAHHBIMH nu
OIIMCAHHBIMHA TpeyTOIIBHI/IKaMI/I n
YEeTBIPEXYTOJIbHUKAMY; UCCIIETYIOT CBOIicTBa




KOH(MUTypaluid, CBS3aHHBIX C OKPYXXHOCTBIO, C
MOMOIIBI0 KOMIBIOTEPHBIX IPOTPaMM.

3HaIOT MaTepua, U3y4YeHHbIH B Kypce FreéOMeTpuu 3a

L
= 8 xnacc. Braziero o01muM npreMomM peneHus 3aaad.
2 4 p 4 VMEIOT IPUMEHSITh MOJTYYCHHbBIC 3HAHHS Ha
E CLICHUE 33131 MpaKTUKe. Y MEIOT JJIOTHICCKH MBICIUTh, OTCTAUBATD
é CBOIO TOYKY 3pEHHS H BBICTYIIMBATh MHEHHUE APYTHX,
paboTaTs B KOMaHIIE.
9 ky1ace
Koa-Bo Kou-Bo OcHoOBHBIE BU/bI 1eITEJILHOCTH 00y4al0IuXxcs
Paznen Tembl - o
JacoB 4yacoB | (HA YpOBHE YHHBEPCAJIbHBIX Y4eOHBIX JIeiicTBHIi)
[TonsiTue BekTOpa 2 DOopMyIUPYIOT ONPEAETECHUS] U  WUIOCTPUPYIOT
o ——— MOHATHS BEKTOpPA, €ro JUIMHBI, KOJUIMHEAPHBIX H
- 3 PaBHBIX BEKTOPOB; MOTHBHPOBATH BBEICHUE MOHATHI
a BBIMUTAHHUC BCKTOPOB. U [CUCTBHIA, CBSI3aHHBIX ~ C  BEKTOPaMH,
2 8 YMHOXCHHE BEKTOpa COOTBETCTBYIOIIMMHU PUMEPAM, OTHOCAUIMMUCS K
5 Ha 4uCJIO. (GU3MYECKUM BEKTOPHBIM BEIIMYMHAM; HPUMEHSIOT
2] IIpumeHeHne 3 BEKTOPBHl M JEHCTBHA Hag HHMH HpH PELICHHU
BEKTOPOB K PEIIEHHIO reOMETPUYCCKUX 3339
3a;ay.
KoopauHatel BekTOpA. 2 OOBACHSAIOT " WUTIOCTPUPYIOT TTOHSATHS
= TpocTeiiimye 3a1a4n B NPSIMOYTOJIEHOM CHCTEMBl KOOPIHMHAT, KOOPAWHAT
= 2 TOYKA M KOOPJMHAT BEKTOpAa; BBIBOIAT U
E( KOOpA1HATAX. UCHIONB3YIOT TNpPH  pemeHud 3amad  (Gopmyibl
e YpaBHeHus KOODJIMHAT CEpPENUHBI OTPE3Ka, [UIMHBI BEKTOPA,
§ 10 OKPY)KHOCTH U 3 pacCTOSHHS MEXAy JBYMS TOYKAMH, YpaBHEHHS
= IPSAMOA. OKPYHOCTH U IPSIMOM
=]
= Pemenue 3amauy. 2
> KonTponsHnas pa6ora 1
Ne 1
= o CI/IHyC, KOCHUHYC U 3 DQopMyIUPYIOT U WIUIIOCTPUPYIOT OINpeIeIeHUs
=] 0.
= 2 TaHIeHC yIia CHUHYycCa, KOCHMHYyCca M TaHreHca yrioB oT 0 mo 180°%
§ = C BBIBOJISIT OCHOBHOE TPHUI'OHOMETPUYECKOE TOXKJIECTBO
Z5 §_ OOTHOLIICHHA MEXKAY 4 u  dopmymsr mpuBeneHus; (HOPMYIHPYIOT H
s 5 s CTOpOHaMH H yIjlaMH1 JIOKA3bIBAIOT TEOPEMBI CHHYCOB U  KOCHHYCOB,
5 S g TpPEYrOJILHUKA. NPUMEHSIOT HX TPH PELICHHH TPEYrOJbHUKOB;
> é & CxanspHoe 0OBSCHSIOT, KaK UCTIONB3YIOTCS
)
g == 11 Npou3Be/IeHNE 2 TPUrOHOMETpHYeCKHe (HOPMYJIBI B HM3MEPHTEIbHBIX
= é 5 paboTax Ha MECTHOCTH;, (POPMYJIUPYIOT OMPEICIICHHSI
= ° 5 BCKTOPOB. yrila MEKIy BEKTOPAMH U CKAISIPHOTO TPOU3BEICHHS
= ol Pemenue 3amau 1 BEKTOPOB; BBIBOJIST bopmymy CKaJISIPHOTO
= = § NPOM3BEACHHUs]  4Yepe3  KOOPAMHATHI  BEKTOPOB;
S E OPMYJIUPYIOT M OOOCHOBBIBAIOT YTBEPXKIEHHE O
=== KoHTponsHas paboTa Qopmyupy YTBEPHA
S = No 2 1 CBOMCTBaX CKAJISIPHOTO NPOU3BENCHMUS; HCHOJIb3YIOT
5 =3 2 CKaJIIPHOE TPOM3BEACHHE BEKTOPOB MNPH PELICHHU
3aj1a4
[TpaBuibHBIE DopMyIHpYIOT orpe/ieNieHue NPaBUIBHOTO
= MHOTOYTOJIBHUKH 4 MHOFOyFOJ’IBH61/IKa; bopMyIHpYIOT U ZIOKA3bIBAKOT
= TeopeMbl 00 OKPY)KHOCTSIX, OIIMCaHHOH OKOJIO
5 g NPaBUILHOTO MHOTOYTOJIHUKA U BIMCAHHOW B HETO;
= 2 JlmiHa OKpYKHOCTH. BBIBOJSAT U UCIHOJB3YIOT (GOPMYIbI sl BHIYUCIICHUS
X < [Imomane kpyra. 4 IIOIAMH  TPAaBWIBHOTO  MHOTOYIOJIBHHKA,  €ro
E é 12 CTOPOHBI W pajuyca BIHCAHHOH OKPYXHOCTH;
§ g Pelenne 3azau. pelialoT 3aJayd  Ha [OCTPOCHHE MPaBHJIBHBIX
<« O 3 MHOTOYTOJIBHUKOB; OOBSACHSAIOT TIOHSTHS  JIJTHHBI
E E OKPYKHOCTH ¥ IUIOMIAN KPyTa; BBIBOIAT (HOPMYJIbI
é'( KoHTposbHas paGora 1 JUTSL BBIYHCIICHUSI UTHHBI OKPY>KHOCTH M JTHHBI TyTH,

Ne3

oA Kpyra M IUIOLAAM KPYrOBOI'O CEKTOPa,
MPUMEHSIOT 3TH (OPMYITBI IPU PEIIeHUH 3a1a4




TTousTHEe OBUIKECHHS. OGBICHSIOT, 4TO Takoe OTOOpakeHHe MIOCKOCTH Ha
ceOs ¥ B KAKOM CJlyyae OHO Ha3blBaeTCs 1BHKCHHEM
= TapaniensHb MJIOCKOCTH;  OOBACHAIOT, 4YTO  Takoe  Ocesas
E CHUMMeTpHs, LleHTpaJIbHas CUMMETpPHUS,
; 3 NIEPEHOC ¥ NMOBOPOT napaseNbHblii MEPEHOC U MOBOPOT; 0GOCHOBLIBAIOT,
= Pemenue 3aa4. YTO 3TH OTOOpakeHUs MIIOCKOCTH Ha ce0s ABISIOTCS
éi( NBWKEHUSMH, OOBACHAIOT, KakoBa CBfA3b MEXIY
K 6 IBIKCHUSIMU W HAJIOXKEHHAMH; HJUIIOCTPUPYIOT
ORTPOISERE Pauos OCHOBHBIE BHIbl [BW)XEHWH, B TOM 4HCIE C
Ne 4 MOMOILBI0 KOMMBIOTEPHBIX NPOrpaMM
MHOrorpaHHHUKH. OGBBACHSIOT, YTO TAKOE MHOTOTPaHHHK, €ro rpaHu, pedpa,
; BEpLLUMHbI, HArOHAH, KAKOH MHOTOTPaHHHK Ha3bIBacTCs
z E BBIMYKJIbIM, 4TO TAKOE N-yrojibHas PH3Ma, €6 OCHOBAHHS,
= E.. GokoBble TpaHn W OokoBble pelpa, Kakas MpH3Ma
8 g HA3bIBACTCA MPAMOI W Kakas HAaKJIOHHOW, HTO TaKoe
° 5 8 BBICOTA  NpPWM3MbI,  Kakas  Mpu3Ma  Ha3bIBaeTCs
é 2 napavieNienunesoM M KakoW  napajuiesiernuen
é - Tea ¥ TIOBEPXHOCTH Ha3biBaeTCsi  MPAMOYTONMBHBIM;  (DOPMYJHPYIOT M
P : BpALIIEHHS 06OCHOBBIBAIOT YTBEPXKIEHNs O CBOWCTBE IWaroHanew
g = ’ mapainesienunesa M O KBapate  JMaroHajed
s MPAMOYTO/ILHOMO  MapaiieNienunesa; OObACHAIOT, TO
Takoe 00beM MHOIOIrpaHHHKA
= Bocnpor3BoasaT (OPMyJTHPOBKY OMPEIeNIeHHH, aKCHOM,
g E‘ TEOpeM;  KOHCTPYHPYIOT ~ HECJIOXKHbIE  OTPE/CNCHHA
g B B TT—_— CaMOCTOSITETbHO.  BocTpow3BOIAT — (POPMYJMPOBKM M
s g JIOKA3aTeNbCTBA ~ M3YYeHHBIX ~ TEOpeM,  MPOBOIAT
% E 2 IUTAHIMETPHH. HECJIOXKHbIE I0Ka3aTeILCTBA CaMOCTOSTENBHO, CChUIATECA
8 g B Xxoie OOOCHOBaHWIi Ha OMNpENENCHUs, TEOPEMBI,
= aKCHOMBI.
3HalOT MaTepHa, U3ydeHHbI B Kypce reoMeTpuu 7-
2 9 knaccoB. BnageroT oOMMH NpUeMaMu pELICHHUA
= 3anady. YMEIT MPUMEHATb M0Jly4€HHbIe 3HaHMS Ha
8‘ 9 Pemenue 3a1a4 npakTHKe. YMEIOT JIOTMYECKH MBICIUTh, OTCTanBaTh
; CBOIO TOUKY 3PEHHs U BBICYIWBATh MHEHHE IPYTHX,
é paboTaTh B KOMaHIe.
COT'JTACOBAHO COTJIACOBAHO
[TpoTokon 3aceaHns METOAUYECKOro Zame CTHTf;cﬁb JIPEKTOPA TI0 VBP
00beIMHEHNS YUUTEIEH MAaTeMaTHKH, N/
urdopmarikd MBOY rumnasun Ne | — Baypumma T.B.
mﬁnnucs ®.U.0.
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