Pabouas mporpamma mo reomerpuu Uit 7-9 kiaccoB (204 waca) cocTaBlieHa Ha OCHOBE
tpeboBanuit ®I'OC OO0, yrBepkaeHHOro npukazoMm MwuHoOpHayku ot 17.12.2010 Nel897, k
pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIETro 00pa3oBaHMs
u ¢ yderom [IpumepHoii ocHOBHOU oOpazoBarenbHON mporpammbel OOO (omoOpeHa penmeHuemM
benepanbHOro y4eOHO — METOAMYECKOTO OOBEIMHEHUS MO 00IeMy 0O0pa30BaHMIO, IPOTOKOJ OT
08.04.2015 Nel/15)

Jns peanuzaruu pabodeil mporpamMmbl MPU HEOOXOJUMOCTH OpPraHU3YyeTCs OO0ydeHue ¢
MPUMEHEHHEM 3JIEKTPOHHOTO OOy4YeHMS W JMCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoJorui. [Ipu
HEOOXOMMOCTH JIOMyCKaeTcsl THOpuaHas popma oOydeHuUs.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

JIn4HOCTHBIE pPe3yJIbTAThI

1) BOCIIMTAHUE POCCUUCKON TPAKIAHCKOW HICHTHYHOCTH: MATPUOTH3M, YBOKEHHUE K
OrtevecTBy, MPOULIOE M HACTOALIEE MHOTOHAIMOHANBHOrO Hapoga Poccuu; ocozHaHue cBoei
STHUYECKON MPUHAMJICKHOCTH, 3HAHUE UCTOPHH, S3bIKa, KYJIbTYphl CBOETO Hapoja, CBOETO Kpas,
OCHOB KYJBbTYPHOr'o HacCJICAus HApOJ0B Poccun u YCJIOBCYCCTBA; YCBOCHHC TYMAHUCTUUYCCKHX,
JEMOKPAaTUYECKMX M TPAJAULHUOHHBIX LEHHOCTeH MHOTOHALMOHAIBHOTO POCCUHCKOIrO OOIIECTBA;
BOCIIMTAaHUC YyBCTBA OTBCTCTBECHHOCTH U J0OJIT'a IICPCI POHHHOﬁ;

2) (dhopMHUpOBaHKE OTBETCTBEHHOT'O OTHOIICHUS K YUCHHIO, TOTOBHOCTH M CITOCOOHOCTH
o0yJaroImuxcss K CaMOpa3BUTHIO M €aMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO U
MMO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JAJIbHEHUINECH WHIWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus Ha 0a3e OPUEHTHPOBKH B MUpe Mpodeccuii u MpodecCHoHaIbHBIX MPEANOUYTCHUH, ¢
Y4E€TOM YCTOWYMBBIX I103HABATEIbHBIX HHTEPECOB, a TaKkKe Ha OCHOBE (OPMUPOBAHMUS
YBa)KUTEIILHOTO OTHOILEHHS K TPYAY, Pa3BUTH OMbITa YYAaCTHsI B COLMAIBHO 3HAYUMOM TPY/IE;

3) (dbopMHpOBaHHE IIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHUKH, YUYUTBIBAIOIIETO COIMAIBHOE, KYJIbTYpPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOT'O MHPA;

4) (hopMHUpPOBaHKE OCO3HAHHOTO, YBAXKHUTEIBHOTO U AOOPOKEIATEIHHOTO OTHOIICHHS K
JIPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIBTYPE, SI3bIKY, BEPE, IPA’KIaHCKOU IT03ULUH,
K UCTOpWH, KYIbType, PEIUTHH, TPAJAUILMUSAM, S3bIKaM, IIEHHOCTSM HapoJoB Poccuu M HapojoB
MHpa; TOTOBHOCTU U CHOCOGHOCTI/I BCCTU Juajior ¢ APYruMu JIIOAbMU U OOCTHUIaTb B HCM
B3aMMOIIOHUMAaHUS;

5) OCBOCHHE COIMAIBHBIX HOPM, MpaBWJI TOBEACHHUSA, poiieil u GopM COIHaTbHON
KHU3HM B Tpynnax M cOOOILECTBAaX, BKJIOYas B3POCIbIE U COLMAIbHBIE COOOIIECTBA; y4yacTHE B
IIKOJIbHOM CaMOYIPaBJIECHUH M OOLIECTBEHHOW XHM3HHM B Ipejeiax BO3PACTHBIX KOMIICTEHIUH ¢
YUETOM PErMOHANIbHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMHUYECKUX 0COOEHHOCTEH;

6) Pa3BUTHUC MOPAJIBHOIO CO3HAHUA ©W KOMIICTCHTHOCTH B PCIICHHU MOPAJIbHBIX
nmpoOjieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUPOBAHWE HPABCTBEHHBIX YYBCTB U
HPaBCTBCHHOI'O MOBCACHUA, OCO3HAHHOTO MW OTBCTCTBCHHOTO OTHOWLICHUSA K CO6CTB€HHBIM
MOCTYITKAM;

7) (dopmMHpOoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLLIEHUH M COTPYIHUYECTBE
CO CBEPCTHHKaMH, JE€TbMH CTApIIEro MW MIAQILIEr0 BO3pacTa, B3pPOCIBIMA B IIPOLIECCE



00pa3oBaTeNbHON, OOILIECTBEHHO TMOJIE3HOHM, y4eOHO-MCCIIeIOBATENbCKOM, TBOPUECKOW M APYrHX
BHJIOB JIEATENBHOCTH;

8) dbopMUpOBaHHE IEHHOCTH 3J0pPOBOTO W 0€30MacHOro oOpas3a >KHU3HH, YCBOCHHE
MpaBWJI HMHAMBHUIYATbHOTO U KOJJIEKTUBHOTO O€30MacHOrO TMOBEAEHUS B Ype3BbIYANHBIX
CUTyallMiIX, YIrpOXaromuX XKHU3HU U 3JOPOBbLIO JIIO,Z[GP'I, mpaBuJI NMOBCACHHUA Ha TPAHCIIOPTC U HaA
noporax; 9) ¢opMupoBaHHE OCHOB JKOJOTHUYECKOW KYJIBTYpPHI COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYCCKOI'0 MBIIUICHUA, Pa3BUTUC OIIbITaA 3KOJOTHYCCKU OpHGHTHpOBaHHOﬁ
pedIeKCUBHO-0IICHOYHON U PAKTHUYECKOM IEATENbHOCTH B )KU3HEHHBIX CUTYALIMSIX;

10) OCO3HAaHWE 3HAYCHHSI CEMbU B KU3HU 4YETIOBEKA M OOIIECTBA, MPUHSATUE IIEHHOCTH
CEMENHOM )XKU3HU, YBAXHUTEIHHOE U 3a00TIIMBOE OTHOIICHUE K WICHAM CBOCH CEMbH;

11)  pa3BuTME 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHHUE XYI0’KECTBEHHOI'O HACJEIUs
HaponoB Poccun 1 Mupa, TBOPYECKOH 1€ATEIbHOCTH 3CTETUUECKOTO XapaKTepa.

MeTanpeamMeTHble pe3yJabTaThl

MeranpeaMeTHble pe3yibTaThl BKIIOYAIOT OCBOCHHBIC OOYUYAIOUIMMHUCS MEXIPEIMETHBIC
NOHATUS M yHMBEpCalbHble  y4deOHble  ACWCTBUS  (pEeryisTHBHBbIE, I103HABaTEJbHbIC,
KOMMYHHUKaTHUBHBIE).

MesknpeaMeTHbIE TOHATHA

VYcnoBueM (QOpMHUPOBAHUS MEXKIPEIMETHBIX TOHATHH, TaKuX, KakK cHcTeMma, (QakT,
3aKOHOMEPHOCTh, (DEHOMEH, aHaaW3, CHHTE3 SBJSIETCA OBJIAJCHUE OOYYarOIMMUCS OCHOBAMHU
YUTATENIbCKOM KOMIETEHIIMHM, MPUOOpeTeHne HaBBIKOB palboThl ¢ uHOpMalued, ydacTHe B
MMPOCKTHOM NeATeIbHOCTH. B OCHOBHOM IITKOJIE HAa BCEX MpeaMeTax OyneT mpoIoJpKkeHa paboTa 1o
(GOpMHpPOBAHHIO W Pa3BUTHIO OCHOB HHUTATENbCKOM KoMmmeTeHiuu. OOyuarommecs OBIaICIOT
YTEHUEM KaK CPEICTBOM OCYLIECTBICHHS CBOMX JalbHEHIIMX IUIAHOB: MPOJOJIKEHNUs 00pa3oBaHUs
U camMo00pa30BaHus, OCO3HAHHOTO TUIAHUPOBAHMS CBOETO aKTyaJbHOT'O U MEPCIEKTUBHOTO Kpyra
YTE€HUS, B TOM YHCJIE JOCYrOBOTrO, MOATOTOBKM K TPYAOBOM M COLMAIBHON [EATENbHOCTH. Y
BBIIIYCKHUKOB OyAeT copMupoBaHa MOTPEOHOCTh B CHUCTEMAaTHUYECKOM UYTEHHHM KaK CpEACTBE
MO3HAHUS MUpa U ce0sl B 3TOM MHpE, TapMOHHU3AIMM OTHOLICHUH YeJI0BEeKa M O0IeCcTBa, CO3JaHUU
o0paza «ImoTpeOHOro Oy IyIIeroy.

[Tpu u3ydeHun y4eOHBIX MPEAMETOB O0YUaIOMIMECs YCOBEPIICHCTBYIOT IPUOOPETEHHBIC HA
MIEPBOM YPOBHE HAaBBIKM PabOThI ¢ WHpoOpManuer W momoiaHAT ux. OHUM cMoryT paboTaTh C
TEKCTaMM, MPeoOpa3oBhIBATh M MHTEPIPETUPOBATH COAEPIKAIILYIOCS B HUX HH(POpPMAIHMIO, B TOM
qucie:

. CUCTEMATHU3UPOBATh, COIIOCTaBIIATD, aHaAJIN3UPOBATh, 00001maTh u
MHTEPIPETUPOBATH HHPOPMALIUIO, COACPIKAIILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;
. BBIJICJIATh TJAaBHYI0O M HW30BITOYHYIO HMH(OPMAIMIO, BBIIOJHATE CMBICIOBOE

CBEpTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICIICH; TPEACTABIATh WHPOPMAIUIO B CXKATOH CIOBECHOU
dopMe (B BHIE IJIaHA WJIM TE3WCOB) U B HAIISIHO-CUMBOJHYECKON (opme (B BHAE TaOIHIL,

rpad@UyecKuX CXeM M Juarpamm, KapT IMOHATUH — KOHILENTYaJbHBIX JAHArpaMM, OIOPHBIX
KOHCIIEKTOB);
. 3aMOHSTh U JOMOJHATH TaOIUIbI, CXEMBbI, THAarPaMMbl, TEKCTHI.

B xone u3ydyeHus Bcex y4eOHBIX MPEAMETOB O0yUYarOIIHecs MPUOOPETYT OIMBIT MPOCKTHOM
NEeSITeNbHOCTH Kak 0co0oi  (opmMbl  y4eOHOW pabOThl, CIIOCOOCTBYIOMICH BOCITHMTAHUIO
CaMOCTOSITEITbHOCTH, ~ WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUIO  MOTHBAIlMH U
3¢ (eKTHBHOCTH y4eOHOW JAESITENbHOCTH, B XOJ€ pealu3allid HUCXOJHOTO 3aMbICiia Ha
MPAaKTHYECKOM YPOBHE OBIIQJICIOT YMEHHEM BBHIOMpATh aJeKBaTHBIC CTOSINEH 3ajadye CpelcTBa,
MPUHUMATDH PEIICHHUS, B TOM YUCJIC U B CUTyallUsIX HeompeaeneHHocTd. OHU ToydaT BO3MOKHOCTh
Pa3BUTh CIIOCOOHOCTHh K Pa3pabOTKe HECKOJIBKMX BapHAHTOB PEIICHHH, K MOUCKY HECTaHIApTHBIX
pEIIeHUH, TTOUCKY B OCYIIECTBICHUIO Han0O0JIee MPUEMIIEMOT0 PEIICHUSI.



[lepeyeHb KITIOUEBBIX MEXKIPEIMETHBIX TIOHATHH OIpenensercss B XoJAe pa3padoTKu
OCHOBHOM 00pa30BaTEIbHOM MPOTPpaMMbl OCHOBHOT'O 0OIIEro oOpa3oBaHUs 00pa30BaTEIHHOU
opraHu3anvu B 3aBUCUMOCTH OT MATCPUAJIBHO-TCXHUYCCKOI0O OCHAIICHUS, KaAPOBOIr0 MOTCHIKMAJIA,
UCIOJIb3YEMBIX METOJI0B pabOThI U 00pa30BaTENbHBIX TEXHOJIOTUM.

B coorBerctBun ®I'OC OOOQO BBIACHAIOTCS TPU TPYNIBl YHUBEPCATBHBIX YUEOHBIX
JICUCTBUIL:

PETYIATUBHELIC, TO3HABATCIIbHBIC, KOMMYHUKATUBHBIC.

PeryasituBubie YY /|

1. YMeHue camMOCTOSITENILHO OIpPENeNATh LEIH OOYy4YeHHs, CTaBUTh U (HOpMyTUpOBaTh
HOBBIE 3aJ7]audl B yuyeOe M NO3HABATEJIbHOM EATENbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH
MO3HABATEIBHOM JIeaTeTbHOCTH. OOyJaromuicss CMOXKET:

. aHAJTM3UPOBATh CYIIECTBYIOIIME M IUIAHUPOBAaTh Oyayiiue oOpa3oBaTeIbHBIE

pe3yabTathl; duneHTuunupoBaTh COOCTBEHHBIE TPOOIEMBI U ONIPEACIATH TTIaBHYIO IPOOIeMy;

. BBIIBUTaTh ~ BEPCHM  peIIeHUs  MpoOsembl,  (OpMYIMpOBAaTh  THUIOTE3BI,
MPEBOCXHIATH KOHEUHBIN Pe3yJIbTaT;

. CTaBUTH LEJIb JESITEIBHOCTH HAa OCHOBE ONPEACICHHON MPOOIEMbl U CYIIECTBYIOIINX
BO3MOKHOCTEH;

. dbopMynrpoBath yueOHbIE 3a/1a4M KaK IIard JOCTHKEHUS TOCTaBIEHHON LeNH

JeSITeNbHOCTH,

. 00OCHOBBIBaTh 1I€JIEBbIE OPUEHTUPHI U TMPUOPUTETHI CCHUIKAMH Ha II€HHOCTH,
yKa3bIBasi U 00OCHOBBIBAs JIOTHUECKYIO TIOCIEI0BATEIbHOCTD I1aroB.

2.YMeHue CcaMOCTOSTEIbHO ~IJIAHUPOBAaTh IIyTHM JOCTHMIXKEHHUs IeJlNe, B TOM 4YHCIE
aJIbTepHATUBHBIE, OCO3HAHHO BHIOMpATh HanOojee FPPEKTUBHBIC CIIOCOOBI pelIeHusl y4eOHBIX U
MO3HABATENbHBIX 3a/1a4. OO0y4aroOUINiics CMOXKET:

. OTpeNesATh HEOOXOAUMBbIC - JCHCTBHE(S) B COOTBETCTBUM C y4eOHOM |
MO3HABATEIHHOM 3a1aueil U COCTABIISITh AITOPUTM UX BBITTOJIHEHUS;

. 00OCHOBBIBATh M OCYLIECTBIATH BBIOOP Hanbomee 3(h(PeKTUBHBIX CIOCOOOB pelIeHus
y4eOHBIX M MO3HABATEIHHBIX 33/1a4;

. OTIPEACTSATE/HAaXOUTh, B TOM YHCIIE W3 IPEIIOKCHHBIX BAPHAHTOB, YCIOBUS IS
BBITIOJTHCHUS y4EeOHOM U MMO3HABATEIHLHOM 3a1a4H;

. BBICTpanBaTh XKU3HEHHBIC TUIAHBI HAa KPATKOCPOUHOE Oymyinee (3asBISThH IEIEBHIE
OpUEHTHUPHI, CTABUTh aJCKBaTHbIE UM 3aJaud M MpelsiaraTh NEHCTBHUS, YKa3biBas U 0OOCHOBBIBAs
JIOTUYECKYIO MOCIIEeI0BATEILHOCTh IIATr0OB);

. BBIOMpAaTh W3  MPEUIOKEHHBIX  BAapHAHTOB W CAMOCTOSITENIBHO  HMCKaTh
CpeICTBa/pecypehl sl peICHUS 3aa9u/JOCTHKCHUS 1IEeITH;

. COCTAaBJISITH  TUIAH PEIICHHS npoOsemMbl  (BBIMOJHEHUS TPOEKTA,

MIPOBEICHUS UCCIIEI0BAHMUS);

. OTpeNesaTh  TOTCHIHMAIbHBIC  3aTPyJHEHUS TP pEHIeHUH - y4eOHOW |
MMO3HABATEILHOU 3a/1a4M U HAXOJIUTh CPEACTBA /IS UX YCTPAHEHUS,

. OMHCBHIBAaTh CBOHM OMBIT, OQOpMIISiA €ro s TepeAadyd IPYyruM JIOJIsSIM B BHUIE
TEXHOJIOTHH PEIICHUS MPAKTHYECKUX 3a7a49 ONPEIeIEHHOTO Klacca;

. IJIAHUPOBaTh M KOPPEKTHUPOBATh CBOK HWHAMBUIYAJIBbHYIO 00pa3oBaTEIbHYIO
TPAEKTOPHIO.

3.YMeHue COOTHOCUTh CBOM JAEWUCTBUA C IJIAHUPYEMBIMU DPE3yJbTaTaMH, OCYLIECTBIISTH
KOHTPOJIb CBOEH JAEATENbHOCTH B MpOLECCe MOCTHKEHHsS pe3yibTaTa, ONPENeNsTh CIOCOOBI
JEeUCTBUI B paMKax NpEeAJIOKEHHBIX YCIOBUI M TpeOOBaHMI, KOPPEKTHPOBATh CBOM JICHCTBHS B
COOTBETCTBHH C U3MEHSIIONICHCS cuTyanuei. OOyqaronuiics CMOXKeT:



. OIPEAEIATh COBMECTHO C IEJaroroM M CBEPCTHUKAMU KPUTEPUM IIIIAHMPYEMBIX
pe3yabTATOB U KPUTEPHH OLIEHKU CBOEH y4eOHON AeATENbHOCTH;

. cUcTeMaTH3upoBaTh (B TOM 4YHCI€ BbIOMpaTh NPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH JeSITeIbHOCTH;

. OoTOMpaTh WHCTPYMEHTHI [UJIsl OLEHUBAHUS CBOEH JEATEIbHOCTH, OCYIIECTBISATH
CaMOKOHTPOJIb CBOEH JCITEIIPHOCTH B paMKaX MPEAJIOKEHHBIX YCIOBUN U TPEOOBAHMIA;

. OLICHUBATh CBOIO JIEATEIbHOCTh, APTYMEHTUPYS MPUYUHBI JTOCTHXKEHUS WIH
OTCYTCTBUSI INTAHUPYEMOTO PE3YINIbTATA;

. HaXOJUTh JOCTATOYHBIE CpEACTBA JJIs BBINOJIHEHHUS Y4YeOHBIX JEWCTBUNA B
M3MEHSIIOIIEHCS CUTYalluy W/WIIH TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3yNbTaTa;

2 paboTtas Mo cBoeMmy IJlaHy, BHOCHUTh KOPPEKTHUBBI B TEKYIIYIO NEATEIbHOCTb Ha

OCHOBE aHalM3a W3MEHEHUH CHUTyalluu IS TONYYCHHs 3alUTAaHUPOBAHHBIX XapPaKTEPUCTHUK
MPOIYKTa/pe3yabTaTa;

. YCTaHABIIMBATh CBA3b MEXIY TIOJYyYEHHBIMH XapaKTepUCTUKAMHU TMPOAYKTA U
XapakTePUCTUKAMK TIpoliecca JESITENIbHOCTH U IO 3aBEPIICHHH JEATEIBHOCTH IIpeajiaraTh
M3MEHEHHE XapaKTePUCTHK MpoIiecca s MOYyUYeHUS YIYUIICHHBIX XapaKTePUCTUK MTPOYKTa;

. CBEPSITh CBOW JECHCTBHUS C IIENbI0 H, MPH HEOOXOAUMOCTH, HCIPABISTH ONIHOKH
CaMOCTOSTENBHO.

4.YMeHue OIICHWBaTh NPABUIHLHOCTh BBIOTHEHUS y4eOHOW 3adaudM, COOCTBEHHBIC
BO3MOXXHOCTH €€ perieHus. O0yqaromuics CMOXKET:

. OTIPEACTATh KPUTCPUU TPABHILHOCTH (KOPPEKTHOCTH) BBIMOJTHEHHUS Y4EeOHOM
3a7a4M;

. aHAJIM3UPOBATh U 0OOOCHOBBIBATH TPUMEHEHHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHUS
JUTSI BBITIOJTHEHUS Y9eOHOM 3a/1auu;

. CBOOO/JIHO TOJI30BAaThCS BBHIPAOOTAHHBIMU KPUTEPHSIMH OLIGHKH M CaMOOIICHKH,
HCXOJISI U3 TIEJIM U UMEIOIINXCS CPEJICTB, Pa3Indasi pe3yabTaT U CIOCOOBI IeHCTBHIA;

. OLICHUBATh TPOAYKT CBOCH MEATEIHHOCTU IO 3aJaHHBIM W/WIH CaMOCTOSITEIHHO
OTpe/IeTICHHBIM KPUTEPHUSIM B COOTBETCTBHH C IICJIBIO JACSITEIHHOCTH;

. 000CHOBBIBaTh JOCTH)KMMOCTh II€JTM BBEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH
CBOMX BHYTPEHHUX PECYPCOB M JIOCTYITHBIX BHEITHUX PECYPCOB;

. (dbuKcupoBaTh W AHAIM3UPOBATH JUHAMHKY ~ COOCTBEHHBIX 0Opa30BaTEIbHBIX
pE3yNIbTATOB.

5.Bmanenne ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKH, MIPUHSITHS PEIICHUH U OCYIECTBICHUS
OCO3HAaHHOTO BBIOOpa B yueOHOU U mo3HaBaTeabHOU. OOyJaromuics CMOKET:

. HAOMIOAAaTh W aHAIM3UPOBAaTh COOCTBEHHYIO Y4YeOHYI0 W  IO3HABATEIbHYIO
TEATENLHOCTD U JISTEIBHOCTh IPYTHX 00Yy4YalomuXcs B MPOIEcce B3aNMOIIPOBEPKH;

. COOTHOCHTH  peaJibHble W  IUIAHUPYEMBIE  Pe3yJabTaThl ~ HMHIMBHIYaJIbHON
00pa3oBaTEeNbHOM IESTENEHOCTH U JICNIATh BBIBOJIBL;

. NPUHUMATD PELICHHE B y4eOHOM CUTYAIIMH U HECTH 32 HET'O OTBETCTBEHHOCTD;

. CaMOCTOSITENIFHO OIpPENeNATh MPUYMHBI CBOETO ycCIieXa WM Heycrexa M HaXoAuTh
CIIOCOOBI BBIXO/Ia U3 CUTYaIlH HEYyCIIeXa;

. PETPOCHIEKTUBHO OIPEEIATh, KaKUe JEHCTBHS MO PEHICHUI0 Y4eOHOW 3aJa4u WU

mapamMeTpbl 3THX JCHCTBUH TPHUBENIH K TIOJYYCHHIO HMMEIOMIETOCs TMPOAYKTa ydeOHOM
NeSITeNIbHOCTH,

. JEMOHCTPHPOBATh MPUEMbI PETYISIIUN TICHXO(PU3UOIOTUUECKUX/ IMOIMOHATBLHBIX
COCTOSTHUH JIJIs1 TOCTHoKEHUs Y (eKTa ycroKoeHus (yCTpaHEeHUS! IMOIIMOHALHOM HAMIPSHKEHHOCTH),
addexra BoccTaHOBICHHUS (OciHablieHUs] TPOSBICHUN yTOMJIeHHs), d3(dekra aKTUBU3AIUH
(TIOBBINICHUS TICUXO(DU3HOTOTHYECKON PEaKTUBHOCTH).



ITo3naBartenbubie YY /]

1.YMeHue omnpenensTh TMOHSATHS, CO3[aBaTh OOOOIICHHS, YyCTaHABIWBATh AaHAJIOTHUH,
KJIACCU(UITUPOBATh, CAMOCTOSATEIIBHO BBIOMPATh OCHOBAHHWS W KPHUTEPHH I KiacCH(DHKAIUH,
YCTaHABIIMBATh  MPUYUHHO-CIICJICTBEHHBIC  CBSI3M,  CTPOUTH  JIOTHUECKOE  PacCyXKIEHUE,
YMO3aKIi0YeHHe (MHAYKTUBHOE, JCAYKTHBHOE, TI0 aHAJIOTHMH) W JeJaTh BBIBOJLL. OOyJarommiics
CMOJXKET:

. moa0upaTh CJIOBa, COMOJAYUHEHHBIC KIIOUEBOMY CJIOBY, OIPEACTSIONIUE €ro
MPU3HAKU U CBOWCTBA;

. BBICTPAaWBaTh JIOTHYECKYIO IIETIOYKY, COCTOSIIYI0 W3 KIIOYEBOrO CIIOBa |
COIOJAYNHEHHBIX EMY CJIOB;

p BBIICTISAITh OOIIMM TNpU3HAK JBYX WM HECKOJBKHUX TMPEIMETOB WM SIBICHUNH U
OOBSACHATH UX CXOJCTBO;

g OOBEMHATh MpEeIMEThl W SBJICHUS B TPYIIBl IO OIpeIeiIeHHbIM IMpU3HAKaM,
CpPaBHUBATh, KIACCU(PHUITUPOBATH U 00001IATh (DAKTHI U SBJICHHS;

. BBIJIETISITE SIBJICHHE U3 OOIIEro psijia APYTUX SBICHMUIA,

. ONpeeNsATh 00CTOSATENbCTBA, KOTOpBIE MPEAIIECTBOBAIM BO3HHUKHOBEHHIO CBSI3H

MCXKAY ABJICHUSAMMU, U3 OTHX 00CTOATENLCTB BBIACIIATE OIIPCACIIAOIINC, CIIOCOOHEBIE OBITH HpPI‘IPIHOﬁ
AAHHOTO ABJICHUS, BBISIBJIATH IPUYUHBI U CIICACTBUSA ﬂBHCHHﬁ;

. CTPOUTH PACCYKACHHE OT OOIMMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHHSIM H OT
YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PAacCyKIACHUE HA OCHOBE CPaBHEHHS NMPEIMETOB W SIBICHHH, BBIACISIS TPU
ATOM OOIIME MPU3HAKH,

. u3JaraTh MOJXYYCHHYI0 HH(DOpMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE perracMoi
3aj1auu;

. CaMOCTOSITENTHO ~YKa3bIBaTh =~ Ha HMH(POPMAIMIO, HYXKIAIOIIYIOCS B TIPOBEPKE,
IpeJuIarath ¥ MPUMEHSTH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH HH(OPMAIIUH;

. BepOaTM30BaTh IMOIMOHAILHOE BIIEUATIICHNE, OKa3aHHOE HA HETO HCTOYHUKOM;

. OOBSICHATH SIBJICHUS, TIPOILIECCHI, CBSI3M M OTHOIICHWS, BBIABISEMBIE B XOJIE

MO3HABATEIBPHON M HCCIIEAOBATEIBLCKOW NESITEIHHOCTH (IPUBOAUTH OOBSICHEHHE C W3MEHEHHEM
(GOpMBI TIPENCTABICHUS;, OOBICHITH, NCTATH3UPYS WM 000011as; OOBACHATh C 3alaHHON TOYKHU
3peHus ),

. BBISIBIISITh M HA3bIBaTh NPUYMUHBI COOBITHS, SBICHHS, B TOM YHCIIE BO3MOXKHBIC /
HanOoJiee BEpPOSTHBIC NMPUYMHBI, BOSMOXKHBIC TIOCIEACTBUS 33AaHHOW HMPUYHHBI, CAMOCTOSTEILHO
OCYIIIECTBIISIS IPUYUHHO-CIICICTBEHHBIN aHAIH3,;

. JeNaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHAlM3a = PasHBIX TOYEK 3pEHUS,
MOJTBEPXK/IAaTh BBIBOJ COOCTBEHHOW apryMEHTallMeH WM CaMOCTOSTENBHO TOJTYYCHHBIMU
JTAaHHBIMHU.

2.YMeHue co3/laBaTh, MPUMEHATh U MPe0OpPa30BLIBATh 3HAKU U CHMBOJIBbI, MOJCIN W CXEMBI
IUTSL peIIeHUsT yIeOHBIX M TTO3HABATENBHBIX 3a/1a4. OOYyJatOmHiiCcs CMOXKET:

. 0003HaYaTh CHMBOJIOM M 3HAKOM TPEAMET U/WJIH SIBICHUE;

. OTIPEACTATH JOTUYECKHUE CBSI3U MEXKIY MpeIMeTaMHu W/WIH SIBICHUSIMU, 0003HAYATh
JaHHBIC JJOTHYECKHE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

. co3/71aBaTh aOCTPAKTHBIN WIIM peabHBIA 00pa3 mpeaMeTa U/uiv sSBJICHNUS,

. CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCJIOBUH 3aJ1a4u U/WUJIU CIIOCO0a €€ pelieHus,

. co3llaBaTh BepOabHBIC, BEIIECTBCHHBIC H HH()OPMAITMOHHBIC MOJICIIN C BBIICTICHUEM

CYLIECTBEHHBIX XapaKTEpPUCTUK OO0BEKTa MJs ONpeiesieHuss crocoba pemieHusl 3aJadd B
COOTBETCTBUU C CUTYaLIUEN;

. peoOpa3OBhIBATE MOJAENHU C IENBI0 BBISIBICHUS OOIIMX 3aKOHOB, OMPEICIISIOIINX
JAHHYIO TIPEIMETHYIO 00J1acTh;



. NEPEeBOUTh CIOXKHYIO 10 COCTaBy (MHOTOACIEKTHYI0) HWHGPOpMaLUI0 U3
rpadgu4IecKkoro wik GopMaaIu30BaHHOTO (CUMBOJIBHOTO) TIPEICTABJICHHS B TEKCTOBOE, M HA00OPOT;

. CTPOUTH CXEMy, alTOpPUTM JCWCTBHs, WCHPABIATh WM BOCCTAaHABJIMBATH
HEU3BECTHBII paHee aJrOpUTM Ha OCHOBE HMEIOLIErocss 3HaHHA 00 O00BEeKTe, K KOTOpOMY
MPUMEHSIETCS aTOPUTM;

. CTPOUTH J10KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

. aHATM3UPOBATH/PedICKCUPOBATh OMNBIT Pa3padOTKH M peau3alud  y4eOHOTro
MPOEKTa, HCCIAENAOBaHUS (TEOPETHUYECKOro, HSMIHUPUYECKOr0) HAa OCHOBE MPEASIOKEHHOM
NpoOJIEeMHON  CHUTyalluH, T[IOCTaBICHHOW LeMM W/WIM  3aJaHHBIX  KPUTEPUEB  OLICHKH
MPOIYyKTa/pe3ybTara.

3.CmpiciioBoe urenne. OOyJaronuics CMOXKET:

. HaxOJUTh B TEKCTEe TpeOyeMyro uHOOpMaInio (B COOTBETCTBHH C IEISIMU CBOCH
NesITeIbHOCTH);

. OPHECHTHUPOBAThCSI B COACP)KAHWU TEKCTa, NMOHUMATh IEIOCTHBIA CMBICI TEKCTa,
CTPYKTYPUPOBATH TEKCT;

. YCTaHABIIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIICHUH, POIIECCOB;

. PE3IOMHUPOBATH TIIABHYIO UJICI0 TEKCTA;

. MpeoOpa3oBBIBATh  TEKCT,  «IIEPEBOMS» €ro B JAPYIY0  MOJAIbHOCTH,
MHTEPIPETHPOBATh TEKCT - (XyJOXKECTBEHHBI M HEXYIOKECTBEHHBI — y4eOHbIH, Hay4HO-
MONYJIIPHBIN, HHGOPMAIIMOHHBIN, TEKCT non-fiction);

. KPUTUYECKH OIIEHUBATH COJepKaHue U (OpMY TEKCTa.

4.®DopMHUpPOBaHME W PA3BUTUE DSKOJIOTMYECKOIO MBIIUICHUS, YMEHHE IPUMEHATH €ro B
M03HABATEIbHOM, KOMMYHUKATHBHOH, COLIMATBHON MPaKTUKE U MPO(ECCHOHATBHON OpUEHTALINH.
OOy4Jaromuiicss CMOXKET:

. OIIpeJIeNIATh CBOE OTHOIICHHUE K IPUPOIHOI cpere;

. aHAJM3UPOBATh BIMSIHUE SKOJIOTMYECKUX (DAaKTOpPOB Ha Cpeay OOMTAaHUS >KUBBIX
OpraHHW3MOB;

. IPOBOANTH MPUYMHHBIN U BEPOSATHOCTHBIN aHAIN3 YKOJOTUIECKUX CHTYAIIHIA;

. MPOTHO3UPOBATh M3MEHEHUS CUTYallud IIpH CMEHE AEUCTBUS OJHOro (hakropa Ha
neiicTBue Ipyroro (axropa;

. pacrpoCTpaHsATh HKOJOTHUECKUE 3HAHUS M y4acTBOBATh B NMPAKTHUECKUX JIENax MO
3alIUTe OKPYKAIOIIEeH Cpebl;

. BBIp@)XaTh CBOE OTHOLICHHE K MPHPOJE dYepe3 PUCYHKH, COYMHEHHUS, MOJIEINH,

MIPOCKTHBIE paOOTHI.
5. PazBuTue MOTHBAaLMM K OBIAJCHUIO KYJIBTYPOM aKTMBHOI'O HCIIOJIb30BAaHUS CIIOBApEd U
JIPYTUX MOUCKOBBIX cucTeM. OOyJaromuics CMOXKET:

. OTIPEAETSATH HEOOXOMMBIE KITFOYEBBIE TTOUCKOBBIE CIIOBA M 3aPOCHL;

. OCYUIECTBJISITh B3aUMOCHCTBUE C JIIEKTPOHHBIMU MTOMCKOBBIMU CUCTEMAaMH,

CIIOBapSIMHU;

. (GbopMHPOBATh MHOKECTBEHHYIO BBIOOPKY u3 MOMCKOBBIX ~MCTOYHHUKOB
TSt 0OObEKTHBH3AINH PE3YJIbTaTOB TIOUCKA,

. COOTHOCHUTH MIOJTyYEHHBIE PE3YJIbTAThl IOMCKA CO CBOEH JESATENbHOCTHIO.

Kommynunkaruubie YY /|

1YMeHne opraHu3oBbIBaTb Y4eOHOE COTPYJHMYECTBO U COBMECTHYIO JEATEIBHOCTh C
YUUTENIEM U CBEPCTHHKAMH; paboTaTh MHIMBHIYAJIbHO W B TPYIIE: HaXOAUTh OOIIee pelieHue u
paspemate KOH(QIMKTHI HA OCHOBE COIVIACOBAaHUS MO3ULMH M ydyeTa MHTEpPECcOB; (pOpMyJINpOBaTh,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHeHHE. OOyUaromunics CMOXKET:

. OIIPEAEIATh BO3MOXKHBIE POJIM B COBMECTHOM 1€ATEIBHOCTH;

. UTpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM 1€ATEIbHOCTH;



® NpUHUMATh IMO3ULIUIO COGGCGI[HI/IKB., MmoHuMad MO3UIUI0 APYyroro, pasjin4darb B Cro

peun:

. MHEHHE (TOUYKY 3pEHUs), JOKA3aTeIbCTBO (APTyYMEHTHI), (PaKThl; TUTIOTE3bI, AKCHOMBI,
TEOpHH;

. OTIPENIeNIATh CBOW JICHCTBHSI W JIEHCTBHS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIN HITU
IIPENATCTBOBAIN IPOAYKTUBHOM KOMMYHUKALUH;

. CTPOUTH TIO3UTHBHBIC OTHOILEHHUS B TIpolecce Yy4yeOHOM U IO3HaBaTEIbHON
NeSTeTbHOCTH;

. KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3PCHHUsS, B JTUCKYCCHUU

YMETh BBIJIBUTaTh KOHTPApryMEHTHI, nepedpasupoBaTh CBOIO MBICHH (BIaJC€HHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

. KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MpPHU3HABATh
OmMUOOYHOCTH CBOETO0 MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBAThH €T0;

. mpesaraTh albTepHATUBHOE PELICHUE B KOH(PJIUKTHON CUTYaIlUH;

. BBIIETISITH OOIIYIO TOUKY 3pEHUS B IUCKYCCHMU;

. JIOTOBApUBAThCA O TMpaBUJIaX M BOIMpocax s OOCYKIEHHS B COOTBETCTBUU C
[IOCTaBJICHHOM Mepel IPYNIION 3a1a4ei;

. OpraHW30BbIBATh Y4EOHOE B3aWMOJICHCTBHE B Tpymme (OmnpenessTh oOue e,
pactpeensaTh pou, JTOroBapUBaThCS IPYT C APYTOM U T. 1.);

. YCTpaHATh B paMKax JUaliora pa3pbiBbl B KOMMYHHUKAIUU, OOYCIOBICHHBIC

HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceHIKa 3a1auu, (POPMbI T COJEPKAaHUS AUAJIOTa.
2.YMeHue OCO3HAaHHO MCIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJade
KOMMYHUKAIIUN JJId BBIPAKCHUA CBOUX YYBCTB, MBICIIEH U HOTpGGHOCTeﬁ AJid TJIAaHUPOBAHUA U
pPEryJISIIUA CBOEH [JIEATEIIbHOCTH; BJaJ€HUE YCTHOM M THUCbMEHHOW pEYbI0, MOHOJIOTMYECKOMH
KOHTEKCTHOM peubto. O0yJaromuiicss CMOXeT:
® OIMPCACIIATh 3ala4y KOMMYHHKAIIMKU U B COOTBCTCTBUHU C Hell OT6HpaTb PCUYCBLIC

cpeactBa; doTOupaTh M HCIIONB30BaTh PEUEBBIC CPEACTBA B MPOLIECCE KOMMYHUKALUU C IPYTHUMHU
JIOIBMH (JTMAJIOT B TIape, B MAJIOW TpyNIe U T. 1.);

. MPEACTABIATh B YCTHOM WMJIM MUCHbMEHHOM (hopMe pa3BEepHYTHIN TUIAH COOCTBEHHOMN
NEeSATEIbHOCTH;

. COOMIOAaTh HOPMBI MYOJUYHON pEUYH, PErNIAMEHT B MOHOJIOT€ W JUCKYCCUU B
COOTBETCTBUU ¢ KOMMYHUKATUBHOM 3a/1auei;

. BBICKa3bIBaTh M OOOCHOBBIBaTH MHEHHE (CYXACHHE) W 3alpaliuBaTh MHEHUE
MapTHepa B paMKax JIMajora;

. MPUHUMATD PEIlIeHUE B XO/€ JUAJIOra U COTJIACOBBIBATh €0 ¢ COOECETHUKOM;

. CO37aBaTh IMHCbMEHHBIE «KJIMIIMPOBAHHBIE» W  OPUTMHAIBHBIE TEKCTBI C
MCIOJIb30BaHUEM HEOOXOJUMBIX PEUEBBIX CPEJICTB;

. HCIOJIb30BaTh BepOabHBIE CPEICTBA (CPEACTBA JOTUUYECKOW CBSI3H) JUIS BBIICTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. HCII0JIb30BaTh HeBepOaTbHbIC cpencTBa WU HarjsiaHbIe

MaTepHaIbl,

MOITOTOBJICHHBIE/OTOOPAHHBIC MO/ PYKOBOJACTBOM yUHUTEIIS;

. JienaTh OIEHOYHBIA BBIBOJ O JOCTHIKCHHMH I€JM KOMMYHHKAIIUA HEMOCPEICTBEHHO
I1IOCJIC 3aBepH_I€HI/I$I KOMMYHI/IKaTI/IBHOI‘O KOHTAaKTa u OGOCHOBBIBaTB €ro.

3.0opMupoBaHHEe W  pa3BUTHE  KOMIIETEHTHOCTH B  O0OJIacTH  HCIOJIH30BAHHS
MH(POPMaITMOHHO-KOMMYHHKAIIMOHHBIX TexHoyorui (nanee — MKT). OO0ydarommiicss CMOXKeT:

. [eJICHANIPaBJICHHO WCKaTh W HUCIIOJNBb30BaTh  HMH(OPMAIMOHHBIE  PECYpCHI,
HEOOXOUMBIC JIJISl PEIICHHs YICOHBIX M MPAKTUYECKUX 3a1a4 ¢ momolbio cpeacts MKT;



. BBIOMPATh, CTPOUTH M HCIIOJIb30BaTh a/IEKBATHYIO MH()OPMAIMOHHYIO MOAETH IS
mepenadyn CBOMX MBICICH CPEACTBAMU €CTECTBEHHBIX M (DOpPMANBHBIX S3BIKOB B COOTBETCTBHU C
YCIOBHSIMA KOMMYHHKAIIUH;

. BBIJICTIATHh WH(OPMAIIMOHHBIA aCIeKT 3aJa4uH, OIepUpOBaTh JaHHBIMH, HCIOIb30BaTh
MO/IEJIb PEUICHHUS 3a/Ia4y;

. UCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTMU (BKIIIOYas BHIOOp aJeKBAaTHBIX 3ajaue
MHCTPYMEHTAJBHBIX ~ IPOTPaMMHO-ANMApaTHbIX  CPEACTB M CEPBHUCOB)  JUISL  pELICHUs
MH()OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX Y4eOHBIX 33124, B TOM YHCIIE: BBIYHCICHHIE, HAITCAaHHE

IyceM, COYMHEHHH, TOKIIaI0B, pedepaToB, CO3IaHNE IPE3CHTAN] | Ap.;

. UCTIOJIF30BAaTh HH(OPMAIUIO C YIETOM 3THYECKHX M MPABOBBIX HOPM;

p co37aBaTh WH(OPMAIMOHHBIE PECYpChl Pa3HOTO THMA M JJS Pa3HBIX ayAUTOPHH,
co0st0gaTh HH(POPMALIMOHHYIO TUTHEHY U IpaBUiIa MHPOPMALMOHHOM 0€30MacHOCTH.

IIpeameTHble pe3yabTaThl

“*(GopMUpOBaHME TMPEACTABICHHH O MaTeMarhuke KaKk O METOJAe MO3HaHHSA
JeUCTBUTENILHOCTH, [T03BOJISIOIIEM ONUCHIBATh M U3Yy4aTh pPealIbHbIE IPOLIECCHI U SIBICHUS:

. OCO3HaHUE POJIU MaTeMaTUKU B pa3Butuu Poccun u mupa;

. BO3MOKHOCTE IIPUBECTH IPUMEPBl M3 OTEUECTBEHHOM W BCEMHUPHOW HCTOpUU
MaTeMaTHYECKUX OTKPBITHI U UX aBTOPOB;

<> pa3BUTHE YMEHHUM paboTaTh C y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIU3UPOBATH,

U3BIICKaTh HEOOXOIUMYI0 HH(OpMAIMIO), TOYHO M TPAMOTHO BBIPAXaTh CBOM MBICIH C
IPUMEHEHHEM MaTeMaTHYeCKOW TEPMHUHOIOIUM M CHMBOJMKH, IPOBOJUTH KiacCU(UKALUH,
JIOTHYECKUEe 0O0CHOBAHUS, J0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPIKICHUM:

> OBJIAJICHUE T'€OMETPUYECKHUM SI3BIKOM; Pa3BUTHE YMEHHs HCIOJIb30BaThb €r0 JUIs
ONMCAHUS MPEIMETOB OKPYXKAIOLIEr0 MHpPA; Pa3BUTHE IIPOCTPAHCTBEHHBIX IPEACTABICHUM,
N300pa3UTEIbHBIX YMEHUH, HABBIKOB FEOMETPHUYECKUX TOCTPOCHHN:

OonepupoBaHue MOHATHAMU: (UTypa, TOUYKa, OTPE3OK, NpsMas, JIyd, JIOMaHas, Yrol,
MHOT'OYT'OJIbHUK, TPEYTOJIBHUK U YETBIPEXYTOJIbHUK, NPAMOYTOJIBHUK U KBAaApaT, OKPYKHOCTb U
KpyT, MPSMOYTOJIBHBINA MapajuieNienuIiesl, Kyo, map; u300paKeHne u3ydaeMbIX GUryp OT PYKH H C
IIOMOIIBIO JIMHENKA U HUPKYJIA; BBIIOJHCHUC U3MCPCHUSA IJIMH, paCCTOHHHﬁ, BCJIMYUH YIJIOB C
MTOMOIIIbI0 MHCTPYMEHTOB JIJISl K3MEPEHH JUTUH U YTJIOB;

> (dbopMHpOBaHHE CHCTEMATHYECKMX 3HAHMHA O TUIOCKUX (UTypaX W HMX CBOHCTBaXx,
MIPEACTABICHUN O MPOCTEHIIUX IPOCTPAHCTBEHHBIX TEJAX; PAa3BUTHUE YMEHUM MOJCIMPOBAHUS
peanbHBIX CUTyallMid Ha S3BIKE TEOMETPUH, HCCICNOBaHHUA IOCTPOCHHOW MOJEIU ¢
UCTOJb30BAHUEM TE€OMETPHUECKMX TOHATHH M TeopeM, ammapara - aireOpbl, pelIeHHUs
reOMETPUYUCCKUX U TIPAKTUIECKUX 3a/1a4:

. orepupoBaHuEe Ha OA30BOM ypOBHE MOHATHSIMU: PaBEHCTBO (UTYp, MapaIeTIbHOCTD
U TEPIIEHIUKYISIPHOCTD MPSIMBIX, YTIIbI MEXAY NPSIMBIMH, IEPIEHAUKYIISAP, HAKIOHHAS, TPOSKIINS;

. MPOBEACHUE 1I0KA3aTEIbCTB B TEOMETPUH;

. orepupoBaHue Ha 0a30BOM YpOBHE MOHSTHSIMH: BEKTOP, CyMMa BEKTOPOB,

MIPOU3BE/ICHUE BEKTOPA HA YUCIIO, KOOPAMHATHI Ha MNIOCKOCTH;

. pellleHre 3a7a4 Ha HaX0)KJI€HHWE T€OMETPUYECKUX BEJMYHMH (UIMHA U PaCCTOSHHUE,

BEJIMYMHA yTJIa, TUTOMIA/b) TI0 00pa3iiaM Wi aIrOpUTMaM;

“*pa3BUTHE YMEHHUU NMPUMEHSTh W3YYEHHBIC TTOHATHUS, PE3YJIbTAThl, METOABI Ui PEIICHHUS
3a/1a4 MPaKTUYECKOro0 XapakTepa W 3a/lad U3 CMEXHbBIX JUCIUIUIMH C HCIOJb30BaHUEM IpHU
HE0OXOIMMOCTH CIIPABOYHBIX MAaTEPUAIOB, KOMIIBIOTEPA, TIOJIB30BATHCS OLICHKOW U MPUKHUIKON MPH
MPAKTUYECKUX pacyeTax:

. pacrno3HaBaHHe BEPHBIX 1 HEBEPHBIX BbICKA3bIBAaHUIA;

. OLICHUBAHME PE3YJIbTATOB BHIYMCICHUH MPU PEIICHUH MPAKTUYECKUX 3a/1a4;



° BBIITOJTHCHHUE CPAaBHCHUA YUCEII B PCAJIBHBIX CUTYyallUAX,

° HUCITOJIB30BaHUEC YHNCIIOBBIX BBIpa)I(eHI/Iﬁ npu pCIICHUHN MPAKTUYCCKUX 3aaad U 3aJayd
U3 APYruX y4eOHBIX MPEIMETOB;

. pelieHre TPakKTHYECKUX 3a7a4 C MPUMEHEHUEM MPOCTEUIITNX CBONCTB GUTYp;

. BBITIOJTHCHUE MPOCTEHIITNX MMOCTPOCHUA U U3MEPEHUN Ha MECTHOCTH, HEOOXOIMMBIX

B pPEAIbHOM JKU3HU;

Haruasanast reomerpust
BbINyCKHUK HAYy4YHUTCH:

. pacro3HaBaTh Ha 4epPTEXKaX, PUCYHKAX, MOJEIAX U B OKPYXKAIOLIEM MUPE IUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKUE (DUTYDBI;

p pacro3HaBaTh pa3BEepPTKH KyOa, MPSIMOYrOJbHOIO Napajelienunena, MnpaBUIbHON
MIUPaMU/IbL, HUIMHIPA U KOHYCAa;

. CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJILHOTO MapajuIeIenuea;

. OIPEENIATH 0 JIMHEHHBIM pa3MepaM pa3BepTKU (DUTYpPHI JIMHEHHBIE pa3Mepbl caMoi
¢burypsl, 1 Ha000POT;

. BBIUUCIIATE 00bEM MPSMOYTOJILHOTO MapasliesIenunesa.

Buvinycknuk noyuum 603mo0x4cHOCHb:

. HAYYUMbCs  GbIYUCTAMb  00beMbl NPOCMPAHCHGEEHHBIX 2€OMEeMPUYECKUx Quayp,
COCMABNIEHHBIX U3 NPAMOY20IbHBIX NAPAIINENeNnUNneo0s;

. Yenybums u paszeums. npeocmasieHus O NpOCMPAHCHEEHHbIX 2e0MempUYecKUX
Queypax;

. HAyuumvbcs NpUMeHAmMs - NOHAmMuUe Pa3eepmku 0N 6bINOJIHEHUs NPAKMUYeCKUX
pacuemos.

I'eomerpuueckne purypbl

BbINyCKHUK HAYYUTCSH:

. MOJTb30BATHCS SI3BIKOM T€OMETPHUH JUIsi OMTUCAHUS MPEIMETOB OKPYXKAIOIIEr0 MUpa U
WX B3aUMHOTO PACTOJIOKEHHUS;

. pacmo3HaBaTh M H300pakaTh Ha YEPTEKAX U PUCYHKAX TeoOMEeTpudecKkue (GUrypsl u
UX KOHQUTypamuu;

HAXOJUTh 3HAYCHUS JUIMH JIMHEWHBIX DJIEMEHTOB (PUTYp U X OTHOIICHHUS, TPATYCHYIO

Mepy yriioB oT 0° mo 180°, mpumeHsis ompeneneHus, CBOMCTBA W MPHU3HAKU (UTYp U HX
JJIEMEHTOB, OTHOIIEHUs ¢Guryp (paBeHCTBO, MOa00ME, CHMMETPHUH, IOBOPOT, MapayledbHbIH
TepPEHOC);

. OIIEpPUPOBATH C HAYaIbHBIMH TOHSITHUSMH  TPUTOHOMETPUHU "

BBITTOJTHSTh

AJIEMEHTapHBIE OTiepaIiy HaJ QYHKIUSIMHA YTIIOB;

. pemarh 3a7add Ha J0Ka3aTelbCTBO, ONMUPAsCh HAa M3YYCHHBIC CBOMCTBA (Guryp u
OTHOIICHHUI MEXIY HUMH U TIPUMEHSISI N3YUYECHHBIC METO/IbI JJOKA3aTEIbCTB;

. pemarh HECIOXKHBIE 3aJaud Ha IOCTPOCHHUE, NMPUMEHSS OCHOBHBIC alTOPUTMBI
MOCTPOESHHSI C TIOMOIIBIO IIUPKYJIS ¥ THHCHKH,

. pemaTh mpocTeime MIaHUMETPUYECKHE 3a/1a49H B IPOCTPAHCTBE.

BoinyckHuk nonyuum 603M0MCHOCHb:

. 081a0emb Memooamu peueHuss 3a0a4 Ha 8bIYUCTIEHUS U OOKA3AMENbCMBA. MemoooM
om  NpOMUBHO20, MemoooM No00OUs, MemoooM nepedopa  BAPUAHMO8 U  MemOOOM
2e0MEeMPUYECKUX MeC MOYeK;

. npuobpecmu  Onvlm  NPUMEHEHUAANeOPAUYecKo20 U  MPUSOHOMEMPULECKO20
annapama u uoeu 08UINCEHUSI NPU PEUEHUU 2e0MeMPULeCKUX 3a0ay;



° o8raoemns mpa()uI/}I/lOHHOL7 cxemoti peuternus 3a0ay Ha nocmpoernue C nomoussbio
UUPKyJIAa u JZLIH@IZKM.’CIHCUZLB, nocmpoenrue, 00KA3amenbCcmeo u ucczzef)oeaﬂue;

. HAY4umocsi peuwiams 3a0a4u Ha
NOCMPOEHUEMEMOOOM2e0OMeMPULEeCK020MeCManmo4eKumemooomMnoooous,

. npuobpecmu onvim UCC1e008aHUS CEOLUCMENIAHUMEMPUYECKUX DUSYD C NOMOUbIO
KOMNbIOMEPHBIX NPOCPAMM,

. npuobpecmu  onvlm  GbINOAHEHUs. NPoeKmosno memam:  «l eomempuueckue

npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no gpopmynen.

N3mepenne reomeTpu4ecKuxX BeJTUYHH
BbinycKHUK Hay4uTCs:

p HCIIOJIb30BaTh CBOMCTBA U3MEPEHMs IUIMH, IUIOINAACH W YIJIOB IIPHU PEIICHHUH 3a1ad
Ha HaxO0KIEHHE JJIMHBI OTPE3KA, UIMHBI OKPYKHOCTH, JUIMHBI 1yTU OKPY’KHOCTH, TPajlyCHOH MEpHI

yria;

. BEIYHCIIATh IUIOIIAAN TPEYTrOJIbHUKOB, TPSMOYTOJBHUKOB, IapajjiesorpaMMOB,
Tparnenui, KpyroB U CEKTOpPOB;

. BBIYHCIISATH JUTMHY OKPYXXHOCTH, [UIMHY JTyTH OKPY>KHOCTH;

. BBIYHCIIATE JUIMHBI JTMHEHHBIX 3JIEMEHTOB (DUTYp M MX YIJIBI, UCTIONB3YS (OPMYIIBI
JUTUHBI OKPY>KHOCTH M JUTMHBI IYTU OKPYKHOCTH, (POpMYIIBI TUIOIIAAEH GUryp;

. pemnaTe 3a7a4u Ha J0Ka3aTeNIbCTBO C MUCIOIb30BaHUEM (POPMYIT IITMHBI OKPY>KHOCTH
U JIUTMHBI TyTH OKPYKHOCTH, (OopMyIT Iuomaneit puryp;

. pemaTrh NPaKTUYECKUE 33/7a4H, CBA3aHHBIE C HAXOXKICHHEM TI'€OMETPHUYECKUX

BEJTMYUH (MCTIOIB3Ysl MPU HEOOXOUMOCTH CIIPABOYHHUKHU M TEXHHUYECKHUE CPEICTBA).

Boinycknuk nonyuyum 603M0MHCHOCHIb HAYUUMBCA:

. 8LIYUCTAMb NAOWAOU DUSyp, COCMABNIEHHbIX U3 08YX UIU OoJlee NPAMOY2OIbHUKOS,
napanneiocpammos, mpeyeoibHUKos, Kpy2a u Cekmopa,

. BLIYUCTAMb NIOWAOU MHO20Y20IbHUKOS, UCHONb3Y OMHOULeHUs. PAGHOBEIUKOCIU U
PABHOCOCMABNEHHOCU,

. NpUMeHAMbaAL2eOPaAUYecKUutl U MpueOHOMempudeckull annapam u uoeu OBUINCEHUs
npu pewienuy 3a0a4 Ha 8bl4UCIeHue Ni1owaoeti MHO20y201bHUKOB.

Koopaunarsi

BbINyCKHUK HAYYUTCSH:

® BBIUUCIIATE JJIMHY OTPE3Ka MO KOOpAHWHATAM €T0 KOHHOB; BBIYUCIATH KOOPAWHATHI
CepeIMHbI OTPE3KA;

® HUCIIOJIB30BaTh KOOpI[HHaTHBIﬁ MCTOL I HU3YUCHUSA CBOICTB MnpsMBIX U

OKPYHOCTEH.

Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMBCA:

. 061ademuv KOOPOUHAMHBIM Memooom peutenus 3a0a4- Ha
BLINUCTEHUS U OOKA3AMENbCMEa,

. npuobpecmu  ONbLIMUCNONIL308AHUA  KOMNBIOMEPHBIX NPOSPAMM Ol AHAIU3A
YACMHBIX CIY4aes 63aUMHO20 PACHOLONCEHUSL OKPYIHCHOCMEU U NPAMBIX,

. npuobpecmu onviMEbINOIHEHUs. NPOEKMOBHA MeMy «NPUMEHeHUe KOOPOUHAMHO20

Memooa npu peuteHuu 30044 HA BLIYUCTCHUS U OOKAZAMETbCINEAY.

BekTopsl

BbInyCKHUK HAy4YUTCH:

° OINCpHUPOBATH C BCKTOPAMU: HAXOAUTh CYMMY U pPa3HOCTH JIBYX BCKTOPOB, 3aJJaHHBIX
IF€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIN IIPOU3BEIACHUIO 3aJAHHOI0 BEKTOPA HA YUCIIO;
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. HaxOIUTh JJI1 BEKTOPOB, 3aJaHHBIX KOOPAWHATAaMU: JUIMHY BEKTOpAa, KOOPIAMHATHI
CYMMBI M DPa3HOCTU JBYX U OoJjiee BEKTOPOB, KOOPAWHATHI MPOU3BEACHHS BEKTOpa Ha YHCIIO,
IOpUMEHSST TPU HEOOXOJUMOCTH COYETATEIbHBIN, MEePEeMECTHTENbHBI M paclpeaeTuTeNbHbINA
3aKOHBI;

. BBIYUCIIATH CKAJSIPHOE IIPOU3BECHUE BEKTOPOB, HAXOAUTH YIOJl MEXKIY BEKTOpaMH,
YCTaHABJIMBATh MEPIECHINKYISIPHOCTD MPSAMBIX.

Buvinycknuk nosiyuum 603mM0)4CHOCHb HAYUUMBCA:

° o8raoemno BEKMOPHbIM Memooom 0nist PpeULeHuUs 3a0ay HA 8bIYUCTCHUE U
00Ka3am€ﬂbcm€0,'
° npuo6pecmu onslm 6bINOJIHERHUA NPOEKNMO6HA memy «HpuMeHeHue BEKNOPHO2O

Memooa npu peuteHuu 30044 HA BLIYUCTCHUS U OOKAZAMETbCINEAY.

7 KkJjaacc
Harasiainast reomerpust
OOyuarommiics HAy4YMTCs:

1) pacrio3HaBaTh Ha YEpPTEXKaX, PUCYHKAX, MOJEIAX U B OKPYXKAIOLIEM MHUPE IUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKUE (DUTYDBI;

2) pacro3HaBaTh pa3BEPTKM KyOa, MPSIMOYrOJbHOIO Napajielienunena, MpaBUIbHON
MUpaMM/Ibl, HWIMHIpA U KOHYCA;

3) OTIPENIeNIATH 110 JTUHEHHBIM pazMepaM pa3BEPTKU (DUTYPHI JIMHEHHBIE pa3Mephl caMoi
(burypsr 1 Ha000POT;

4) BBIUUCIIATh 00BEM HPSMOYTOJIBHOTO MapasiesIenunesa.

Obyuarouwguiica noayuum 603MOHCHOCHb HAYUUMbCA:

5) BLIYUCTAMb 00BEMbBL NPOCMPAHCMBEHHBIX 2e0MEeMPUUEcKUx uayp, cocmagieHHbIX
U3 NPAMOY20NbHLIX NAPALLENIENUNe008;
6) yenyoumos u pazeumv Npeocmagnenus O NPOCMPAHCMBEHHbIX 2e0MempuidecKux

Queypax; 7) npumenams nousamue pazgépmru 0Jis 6bINOJHEHUS NPAKIMUYECKUX PACUEMO8.

8 kiracc
I'eomeTpuuyeckue purypbl
OOyyarommiicss HAy4YUTCA:

1) [I0Jb30BaThCS A3BIKOM I€OMETPUH [UI OIUMCAHUS MIPEIMETOB OKPYXKAIOLIEro MUpa U
UX B3aHMMHOTO PACIIOJIOKEHHS,
2) pacro3HaBaTh U M300pakaTh Ha YepTEk,axX M PUCYHKAX reomMerpudeckue (Gpurypsl u

UX KOH(Urypanuu;3) HaXOAUTh 3HAYCHHS UIMH JIMHEWHBIX 3JIEMEHTOB (DUILYp M HUX OTHOILICHUS,
rpanycHyro mepy yrioB oT 0 o 180°, mpumeHsist onpeneneHus, CBOMCTBA U MIPU3HAKH GUTYDP U UX
AJIEMEHTOB, OTHOIIEHUs (uUryp (paBeHCTBO, MOA00HE, CHMMETPHH, TIOBOPOT, TTapaJUICIbHBIHA

MEePEHOC);

4) ONEPUPOBATh C HAYAIbHBIMH TOHSATHSAMH TPUTOHOMETPUU W - BBIIIOJHSTH
3JIeMEHTapHbIE ONepaluy HaJ QYHKIHUSIMH YTJIOB;

5) pemaTh 3a7ayd Ha JJ0Ka3aTelbCTBO, ONMUPAACh HAa M3Y4YEHHBIE CBOICTBA (QUIyp U
OTHOIICHUN MEXy HUMH U IPUMEHSISI U3yYEHHbIE METO/IbI JOKAa3aTeNIbCTB;

6) peliaTth HECHOKHble 3aJaud Ha IOCTPOCHHE, MPUMEHSS OCHOBHBIE AJTOPUTMBI
MOCTPOCHHSI C TIOMOIIBIO IIUPKYJIIS M IMHEHKH;

7 peuars IpocTeHIne INIAHUMETPUIECKHUE 3aJa41 B IIPOCTPAHCTBE.

Oobyuarowguiica noayuum 603MO0NHCHOCHb HAYUUMbCA:

8) 081a0emb Memooamu peueruss 3a0a4 Ha 8bIYUCTIEHUS U OOKA3AMENbCMBA. MemoooM

om  NpOMUBHO20, MemoooM No00OUs, MemoooM nepedopa  BAPUAHMO8 U  MEmOOOM
2e0MEeMPUUECKUX MEC MOYEK,
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9) npuobpecmu  onvim NpUMEHeHUsl aneebpauiecKkoco U - MpPUSOHOMEMPUUECKO20
annapama u uoeu 08UNCEHUSI NPU PEUUEHUU 2e0OMEeMPUIEeCKUX 3a0ay;

10)  osrademv mpaouyuoHHoOU cxemol peuleHus 3a0a4 HA NOCMPOeHUe ¢ NOMOUbIO
YUPKYIS U TUHEUKU. AHATU3, NOCMpoeHue, 00KA3amenbCmeo U UCCIe008aHUE,

11)  mayuumosca pewamv 3a0ayu Ha NOCMPOEHUE MEMOOOM 2eOMeMPUYECKO20 Mecma
mouex u Memooom noooous;

12)  mpuobpecmu onvim ucciedosanus C8OUCME NIAHUMEMPUYECKUX uyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM,

13)  npuobpecmu onvim 6vInOIHEHUA NPOEKMO8 no memam:

«leomempuueckue npeobpazoeanusi ua niockocmuy, «llocmpoenue ompeskos no

dopmyner.

N3mepenne reoMeTpu4ecKnX BeJTUYHH

OOy4arommiicss Hay4YnTCs:

1) HCIIOJIb30BaTh CBOMCTBA M3MEPEHHUS JUIMH, IUIOLIAJEH U YIJIOB IIPU PELUICHHUH 3aJad
Ha HaXOXJICHWE UTMHBI OTPEe3Ka, JIIMHBI OKPY)KHOCTH, JUTMHBI YT OKPY>KHOCTH, TPAJTyCHOW MEpHbI

yria;

2) BBIYUCIIAT JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UTYp M MX YIJIbI, UCHOJIB3YS (OPMYIIBI
JUTUHBI OKPY>KHOCTH ¥ JUTUHBI TyTH OKPYKHOCTH, (hOPMYIIBI TUTOmIa el puryp;

3) BBIYHCIIATh IIOIIAAN TPEYrOJIbHUKOB, TPSMOYTOJBHUKOB, IapajjiesorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCIIATH AJIMHY OKPYXHOCTH, JJIUHY TYTH OKPY>KHOCTH;

5) pemnaTe 3a7a4y Ha JOKa3aTebCTBO C MCIOIb30BaHUEM (POPMYIT IITMHBI OKPY>KHOCTH
U JITUHBI TyTH OKPYKHOCTH, (opMyI TUIoIIanei puryp;

6) pemaTh TNpaKTUUYECKUE 3aJadyd, CBA3aHHBIE C HAXOXKICHHEM TI'€OMETPHUYECKUX

BEJIMYMH (MCMHOJB3Ysl MPU HEOOXOJUMOCTH CIPABOYHHUKHU M TEXHUUECKHUE CPEJICTBA).

Odbyuarouwguiica noayuum 603MOHCHOCHIb HAYHUMbCA:

7) BLIYUCTIAMb NAOWAOU PUSYD, COCMABIEHHBIX U3 08YX UlU OOJlee NPAMOY20IbHUKOS,
napannenocpammos, mpey2oibHUKos, Kpyea u cekmopa,

8) BLIYUCTIAMY NIOUAOU MHO2OY20bHUKOS, UCNONIb3YA OMHOUWEHUS PABHOBEIUKOCTU U
PABHOCOCMABNIEHHOCIU,

9) npuobpecmu  onvim NpUMEHeHUs. aneebpauiecKkoco U - MpPUSOHOMEMPUUECKO20
annapama u uoeti 08UNCEeHUS NPU peueHUul 3a0ay Ha 8blYUCieHUe NIouadel MHO20Y20/IbHUKOS.

9 kiace

Koopaunartsi

Oo0yyaommiicss HAY4YUTCH:

1) BBIYUCIIAT JUIMHY OTPE3Ka MO KOOPIWHATaM €ro KOHIIOB; BBIYHCISITH KOOPAWHATHI
CepeIHBI OTPE3Ka;

2) UCIONIb30BaTh KOOPAWHATHBIA METOA JUIS UW3YYCHHUS CBONCTB MPSMBIX U
OKPY>KHOCTEH.

Oo6yuarouwguiica noayuunm 603IMOHCHOCHb HAYUUMbCA:

3) 081a0emv  KOOPOUHAMHBIM —~ MEmOOOM peuleHus 3a0a4y Ha  GblulucleHue U
00KA3amenbCmeo,

4) npuobpecmu  OnbIM  UCNOAb308AHUSL KOMNBIOMEPHLIX NPOSPAMM Ol AHAAU3A
YACTHBIX CIYYAE8 B3AUMHO20 PACHOLONCEHUS OKPYIHCHOCIEL U NPIMBIX,

5) npuodpecmu Onvim 8bINOIHEHUS NPOEKMos8 Ha memy «llpumenenue KOOpOUHAMHO2O

Memooa npu peuiteHuu 3a0a4 Ha 8bIYUCAEHUE U OOKAZAMETbCIEON.
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BekTopsl
OOyyarommiicss HAy4YnTCs:

1) OMEepPUPOBATH C BEKTOPAMH: HAXOAUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 3a/IaHHBIX
r€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN POU3BEACHUIO 33JAHHOTO BEKTOPA HA YUCIIO;
2) HaxOJWUTh JJI1 BEKTOPOB, 33JaHHBIX KOOPJAWMHATAMU: JJIMHY BEKTOpA, KOOPAMHATHI

CYMMBI U DPa3HOCTH JBYX U Ooyiee BEKTOPOB, KOOPAMHATHI MPOM3BEACHUS BEKTOpAa Ha YHUCIIO,
MpPUMEHSIST TpU HEOOXOIMMOCTH COYETaTeNbHbIN, MEPEMECTUTENIbHBII M pachpeneanTeNbHbIH
3aKOHBI;

3) BBIUUCIIATH CKAJIIPHOE IIPOU3BEIEHNE BEKTOPOB, HAXOIUTh YIOJI MEXAY BEKTOpaMH,
YCTaHABJIMBATh MEPIEHINKYISPHOCTD MPSAMBIX.

Ooyuarowuiica noayuum 603IMONCHOCHIb HAYUUMBCA:

4) 081a0emb  8eKMOPHLIM ~ MeMmOoOOM Ol  peuieHuss 3a0a4y Ha GblyucleHue U
00KA3AMenbemeo,
5) npuobpecmu onvim 6bINOIHEeHUs Npoekmos Ha memy «lIlpumenenue 8ekmopHoco

Memooa npu pewteHuu 3a0ay Ha 8blYUCIeHUe U O0KA3AMENbCIEO).
COJEP)KAHUE YYEBHOI'O ITPEJIMETA

Harasanasi reomerpusi. Harnsimasle npenactaBieHust o (urypax Ha IUIOCKOCTH: TpsiMasi,
OTpE30K, Jyd, YIoJ, JIOMaHasi, MHOIOYIOJIbHUK, OKpPYKHOCTb, KpYyI, YETBIPEXYTOJbHUK,
MPSIMOYTOJIbHUK, KBajJpaT. TpeyroJbHUK, BUIBI TPEYroJbHUKOB. [IpaBUiIbHbIE MHOTOYTOJIbHUKHU.
B3anmHoe pacnosniokeHue ABYX HPSMBIX, JBYX OKPYKHOCTEH, TPAMOM M OKPYKHOCTH.
N300pakeHne reoMeTpuueckux (puryp u mx KOHQUrypamuu.

Jnuna otpeska, nmomaHou. llepumerp MHoOroyronbHuka. EAuWHUIBI MU3MEpPEHHS JIMHBI.
W3mepenue 1iauHbl OTpe3Ka, IOCTPOCHHUE OTPEe3Ka 3a1aHHOM IJIMHBI.

Bunsr yrios. I'pagycHas Mepa yria. M3MepeHne U IIOCTPOCHHE YIJIOB € IIOMOIIBIO
TpaHcroptupa. buccekrpuca yria.

[TonsTre miomanu GUrypsl; eAMHUILIBI U3MEepeHus miomaau. [lnomans NpIMOyroibHHKA,
kBagpara. [IpubmmkéHHOEe M3MepeHue Iomaan QGuryp Ha kierdaroil Oymare. PaBHOBenukwue
¢burypsl. Pazpesanne u cocTaBieHne TEOMETPUUECKUX DUTYP.

Harnsigaeie npencraBieHus 0 IpOCTPaHCTBEHHBIX (UTrypax: Ky0, nmapajienenumnes, npu3ma,
nupampa, map, chepa, KoHyc, HWIMHApP. M300pakeHne MpoCTpaHCTBEHHBIX (uryp. IIpumeps
ceyeHuil. MHororpanHuku. [IpaBunbHble MHOrOTpaHHUKH. [IprMepsl pa3BEPTOK MHOTOTPAHHUKOB,
WIMHAPA U KoHyca. M3rotoBieHne Mo ieneil mpoCcTpaHCTBEHHBIX (PUTYD.

[Tonarue 06béMa; equHHULBI 00bEMa. OOBEM NPAMOYTOIFHOTO Mapaliesienunesa, Kyoa.

[lonsiTue o paBeHctBe ¢uryp. ILlenTpanpHas, oceBas U  3€pKajgbHasi CHUMMETPUHU.
N300pakeHre CUMMETPUYHBIX (UTYD.

I'eomerpuueckue ¢purypsl. IIpsMbeie u yrael. Touka, npsimasi, IockocTs. OTpe3ok, Jyd.
VYron. Buael yrinos. BepTukaibHbie B CMEXHBIE YTIIbl. buccekTpuca yria.

[TapannensHble U mepecekaromuecs mnpsambie. [lepnenaukynspHabie npsimbie. Teopembl 0
MapajuieIbHOCTH M TMEPIEeHIUKYISIPHOCTH MpsAMbBIX. lleprneHaukynsp U HakJIOHHAas K MPsSMOM.
CepenvHHBIN TEPIICHIAUKYIISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOHCTBa OHCCEKTPUCHI yria MW CEPEIUHHOTO
NEPIEHIUKYIISIpa K OTPE3KY.

TpeyronbHuk. Bpicota, Meauana, OuccekTpuca, CpenHss JHUHHUS TPEYrojJbHUKA.
PaBHOOe/ipeHHbIE M PAaBHOCTOPOHHHUE TPEYrOJbHUKH; CBOWCTBA M MPU3HAKU PaBHOOEIPEHHOTO
TpeyronbHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyronpHuKa. COOTHOMIEHUS
MEXJYy CTOpOHaMHM WU yrjiaMu TtpeyroiapHuka. Cymma yrjioB TpeyroibHUKa. BHelHue yrisl
TpeyronbHuKa. Teopema daineca. [lomobue TpeyronpHukoB. [Ipu3Haku mogo0ust TPEyroJbHUKOB.
Teopema Iludaropa. Cunyc, KOCHHYC, TAaHT€HC, KOTAHT'€HC OCTPOrO yrjia MpsIMOYrOJIbHOTO
TpeyrojibHuKa 1 yriioB ot 0° mo 180°, mpuBeaeHue K ocTpoMy yriy. PenieHune nmpsiMOyroibHbIX

13



TpEeYroabHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. DOpMyIbl, CBA3BIBAIOLIUE CHHYC,
KOCHHYC, TaHI'€HC, KOTAaHIME€HC OJHOTO M TOro e yrija. PelieHne TpeyrojJpHHKOB: Teopema
KOCHUHYCOB ¥ TEOPEMA CUHYCOB. 3aMeUaTelIbHbIE TOUKH TPEYroJbHUKA.

UYerslpéxyronbHuk. [lapamienorpaMM, €ro CBOMCTBa M IpU3HAKU. lIpsIMOYroJbHUK,
KBajpaT, poM0, UX CBOICTBa U mpu3HaKku. Tpanenus, cpeaHsst TUHUS Tpareuu.

MHoOroyroinsHuk.  BbIykiable ~ MHOTOYTOJIBHUKH. CymMMa  yriaoB  BBIIYKJIOTO
MHOTOYyrojpHuKa. [IpaBuiIbHbIE MHOTOYTOJIbHUKH.

OxkpyxHocth u kpyr. [yra, xopaa. Cekrtop, cermeHT. LleHTpanbHbIN yroy, BOUCAHHBIHA
yroJj; BEJIMYMHA BIMCAaHHOTO yria. B3amMHoOe pacnosiokeHue MNpsMOM M OKPYXKHOCTH, JIBYX
okpyxHocTeil. KacarenbHast U cekymas K OKpY>KHOCTH, UX CBOMCTBa. BrucaHHbIE U ONMCaHHBIE
MHOT'OYTOJbHUKH. OKpYyKHOCTh, BIIMCAHHAs B TPEYIOJbHHUK, U OKPYXKHOCTb, OIHMCAHHAs OKOJIO
TpeyrojbHUKa. BrincanHble ¥ ONMCAaHHBIE OKPYKHOCTU IIPABUJIBHOTO MHOT'OYTOJIbHUKA.

['eomerpuueckue npeobpazoBanus. [lonstue o paBeHcTBe duryp. [loHsTHE O MBUKEHUU:
oceBas M UEHTpaJIbHAsi CHMMETPUH, NTapauIebHbIN epeHoc, moBopot. IlousTue o mogoduun Guryp.

Penienue 3aia4y Ha BEIYMCIIEHUE, JOKA3aTENbCTBO U IIOCTPOEHUE C UCIIOJIB30BAHUEM CBOMCTB
W3y4YEHHBIX QUTYD.

HN3mepenue reoMeTpuuYecKHX BeJuW4uH. [[nmuHa otpeska. PacctosstHue OT TOYKH [0
IPSIMOM.

PaccrosiHne Mex 1y napauieaIbHbIMU MPSIMBIMHU.

[TepumeTp MHOTOYTOJIBHUKA.

JInrHa OKpY>KHOCTH, YUCIIO J, IJIMHA YT OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXKAY BEIMYMHON IIEHTPAIBLHOIO yIjla M JJIMHOMN
IYT'H OKPY>KHOCTH.

[Tonatue mmomanu 1ockux ¢uryp. PaBHOcOcTaBieHHBIE W PAaBHOBENUKHE (UTYPHI
[Inomane nmpsMoyrosnbHuka. [lnomanu napamienorpamma, TpeyroibHuka U Tpaneuuu. llnomans
MHOroyrojapHuka. Ilmomane kpyra um miomajp cektopa. COOTHOLIEHME MEXIy IJIOLAASIMU
moA0OHBIX (uryp.

Pemenue 3a1a4y Ha BEIYMCIICHUE U JOKA3aTEIbCTBO C UCIIOIB30BAaHUEM U3YYEHHBIX POpMYII.

Koopaunarel. VYpaBHenue mnpsamoin. Koopanuatel cepenusbl orpe3ka. Popmyna
pPacCTOsIHUS MEXAY JABYMS TOUKAMH IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bekrtopsbl. Jlniuaa (Momaynb) BekTopa. PaBeHcTBO BekTOpoB. KosummHeapHbIE BEKTOPHI.
Koopaunats! BekTopa. YMHOXKEHHE BEKTOpPA Ha YHUCIO, CYMMa BEKTOPOB, Pa3jIOKEHHUE BEKTOPA IO
JIBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalIsipHOE MPOU3BEICHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIC NOHATHS. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHHE
MHO)KECTB ~ NIEPEUMCIIEHUEM JJIEMEHTOB, XapaKTEPUCTUYECKUM - CBOMCTBOM. (CraHaapTHbIE
0003Ha4YeHUsI YUCIOBBIX MHOKECTB. [lycToe MHOXKecTBO U ero o6o3HaueHue. [logmHoXkecTBo.

OObenuHeHne U epeceyeHue MHOKECTB.

Nnntoctpaiust OTHOLIEHUN MEXIy MHOXKECTBAMHU C IMOMOIIBIO KPYyTroB Dilsiepa.

JueMeHThl JIOTHKH. Ompenenenne. AxcuoMmbl M TeopeMsl.  JlokasaTenbcTBo.

JlokazaTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep U KOHTpIIpEMeED.

[ToHsATHE O PaBHOCUIBHOCTH, CIEOBAHUH, YIOTPEOICHNE JOTMYECKUX CBA30K €CIH..., TO, B
TOM U TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBA3KH U, UIIH.

MartemMaTHKa B HCTOPHYECKOM Pa3BUTHH.

Ot 3emnemepust k reomerpuu. [ludarop u ero mxona. @anec. Apxumen. [locrpoenus c
ITOMOILBI0 TUPKYJIS U JduHEHKH. [locTpoeHre NpaBUIIBHBIX MHOIOYTOJIBHUKOB. TpuCeKIus yria.
KBanparypa kpyra. Y aBoenue kyba. Mcropus uucna 71. 3onotoe ceuenue. «Hauana» EBknuna. JI.
Oiinep. H. U. Jlo6aueBckuit. Mctopus naroro nocrynara. Codusm, mapaaoKChl.
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I'EOMETPUA 7 knace

HayanbHbIe reoMeTpUYecKHue CBeIeHUs

[Ipocreiitmue reomerpuueckue (UTypbl: mpsMas, TOYKa, OTPE30K, Jyd, yroia. I[loHstue
paBeHCTBa reoMeTpudeckux (uryp. CpaBHEHHE OTPE3KOB U YIJIOB. V3MepeHHe OTpe3KOB, AJUHA
oTpe3ka. M3smepeHnue yrios, rpaagycHas Mepa yriia. CMEXXHbBIE U BEPTUKAJIbHbBIE YIJIbl, UX CBOMCTBA.
IIepnieHIUKYNApHBIE MIPSIMBIE.

B nanHON Teme BBOAATCA OCHOBHBIC I€OMETPHUYECKHE MOHATUS U CBOWCTBA IPOCTEHINNX
reOMETPHUECKUX (Uryp Ha OCHOBE HAIVIAAHBIX MPEICTABICHUM ydamuxcs myreM o0o0OIIeHus
OYEBHMJHBIX WIM M3BECTHBIX M3 Kypca MaTeMaTHKH |—6 KJIaccoB IeOMETPHUYECKUX (aKTOB.
[ToHATHe aKCHOMBI Ha Ha4yaJIbHOM OJTane OOy4eHUs HE BBOJIUTCSI, M CaMU AaKCHOMBI HE
bopmynupyoTcs B siBHOM BHJe. HeoOxoauMmble HCXOAHBIE TOJOXKEHUS, Ha OCHOBE KOTOPBIX
M3YYaAlOTCsl  CBOMCTBa TE€OMETPUUYECKUX (UTYp, TPHUBOIATCS B  ONUcCATeNbHOU  opme.
[IpyHIMIMATBEHEIM MOMEHTOM JAHHOM TEMBI SBIISIETCA BBEICHUE IIOHATHSA paBeHCTBa
reoMeTpHYECKUX (UTyp Ha OCHOBE HATJISAHOTO MOHATHS HanmoxkeHHs. OnpenesieHHOe BHUMaHKE
JOJDKHO YIEIATHCS MPAKTUYECKUM MPUIIOKEHUSAM N€OMETPUYECKUX TOHATHH.

TpeyrojasHukmn

TpeyronpHuk. Ilpu3Haku paBeHCTBA TPEYroJbHUKOB. [lepmeHAuKynsp K MpsSIMOil.
Menunanbl, OMCCEKTPUCH! U BBICOTHI TPEYrojibHUKA. PaBHOOEIPEHHBIN TPEYTOIBHUK U €r0 CBOMCTBA.
3aa4m Ha MTOCTPOEHUE € MOMOIIBIO UPKYJIS U JIMHEHKH.

[Tpu3Haku paBeHCTBA TPEYrOJbHUKOB SIBISIOTCS OCHOBHBIM PaOOUYMM ammapaTroM BCErO
Kypca reomerpui. JlokazaTelbCTBO OOJIbIEH YacTH TEOPEM Kypca U TaKXKe peleHHe MHOTUX 3a1a4
IIPOBOJIUTCS TIO CIEAYIOIIEH CXeMe: MOMCK PABHBIX TPEYTOJIbHUKOB — OOOCHOBAaHHE UX PaBEHCTBA
C IOMOIIBI KAaKOro-TO IpPU3HAKA — CJECACTBUSA, BBITEKAIOLIUE M3 PABEHCTBA TPEYIOJbHUKOB.
IIpuMeHEHNE TPU3HAKOB PABCHCTBA TPCYIOJBHUKOB IIPU PELICHHH 3a1a4 JAaeT BO3MOYKHOCTB
IIOCTENIEHHO HAKAIUIMBATh OMNBIT MPOBEAECHUS JOKa3aTENIbHBIX paccyxaeHuid. Ha HauanbHOM 3Tamne
U3y4eHHUs] M NPUMEHEHHs] NPU3HAKOB PaBEHCTBA TPEYroJbHHUKOB LEIECO00pa3HO HCIOIb30BAThH
3aJ1a4M ¢ TOTOBBIMU YEPTEKAMHU.

IHapaneabHble NpAMbBIE

[Ipu3Haky mnapalIeNbHOCTH MpsAMBIX. AKCHOMa MapajUlesbHbIX MpsiMbIX. CBoMcCTBa
MapAJUICIbHBIX IPAMBIX.

[Tpu3Haky M CBOWCTBA MapaICIbHBIX MPSIMBIX, CBA3aHHBIE C yrilaMu, 00pa30BaHHBIMH MPU
[epeceuyeHU  JABYX  MPSAMBIX  CEeKylmled  (HakpecT  JeXalluMH,  OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH), IIUPOKO UCIOJB3YIOTCS B AAJbHEHIIEM IIPH U3YYEHUU YETHIPEXYTOJbHUKOB,
0JJOOHBIX TPEYTOJILHUKOB, TP PELICHUHU 33734, a TAK)KE B Kypce CTEPEOMETPUH.

CooTHOIIEHN MEXy CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.

CymMa yriioB TpeyrojbHHKA. CooTHOmIeHHEe MeEKAY CTOPOHAMH M yIJIaMH
TPeyroJbHHUKA.

HepaseHncTtBO TpeyrosbHuKa. IIpsIMOYrosbHBIE TPEYrOJIbHUKHM, MUX CBOMCTBA M IPU3HAKU
paBeHcTBa. PaccrosiHue OT TOYKM 10 NpsAMOW. PaccTosHmMe MexXIy NapasiebHbIMU INPSMBIMH.
ITocTpoeHue TpeyroJbHUKA 110 TPEM DJIEMEHTaM.

B nanHOM TeMe MOKa3bIBAETCS OJHA M3 BAXKHEWIIMX TEOPEM IE€OMETPUH —— TEopema o
CyMMe YIJoB TpeyroibHuka. OHa NO3BOJSET AAaTh KiIacCU(UKALUIO TPEYrOJBHUKOB IO yIilaM
(OCTpOYTOJIBHBIM, MPSMOYIOJIbHBIN, TYIIOYTOJIbHBIN), a TAK)KE€ YCTAHOBUTH HEKOTOPBIE CBOWCTBA U
IIPU3HAKH PABCHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB.

ITonsTHE paccTOSHUSA MEXIY MapaJlJIeIbHbIMU IPSIMbIMU BBOJUTCS Ha OCHOBE JI0KAa3aHHOMN
IIPEIBAPUTEIIBHO TEOPEMBI O TOM, YTO BCE€ TOYKHM KAKIOW M3 JBYX MNapaJUICIbHBIX IPSIMBIX
paBHOYAAJIEHBI OT APYTOM NPSIMON. DTO MOHATUE UTPAET BAXKHYIO POJIb, B YACTHOCTH MCIOJIb3YETCA
B 33/1a4ax Ha IIOCTPOEHHUE.

IIpn pemeHnn 3agad Ha TOCTPOEHHME B 7 Kjacce CIENyeT OIPaHUYHUTHCA TOJBKO
BBIMIOJIHEHUEM M ONMCAaHUEM IIOCTPOCHUS HCKOMOW (urypsl. B OTHENbHBIX cioydasx MOXKHO
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HpOB@CTI/I yCTHO dHaJIn3 M A0Ka3aTCJIbCTBO, a4 3JICMCHTBI UCCICOOBAHUA OOJIXKHBI HpI/ICyTCTBOBaTb
JIUIIL TOTJA, KOTJIa ’TO OTOBOPEHO YCIOBHEM 3a1auH.
IToBTOpenue. Pemmenue 3agau

IF'EOMETPUA 8 kaace

YerbIpexyroJibHUKH

MHOroyroiabHUK, BBITYKJIbII MHOTOYTOJIBHUK, YeThIpeXyrojibHUK. llapannenorpamm, ero
cBOiicTBa W mpu3Haku. Tpamemnus. [IpsmoyromsHuk, pom0, KBaapar, ux cBoicTBa. OceBas u
LEHTpalbHasi CHMMETPHH.

JlokazaTenbcTBa OONMBIIMHCTBA TEOPEM JAHHON TEMbI U PEUICHHS] MHOTHX 337a4 MPOBOISTCS
C MOMOIIBI0 MPU3HAKOB PABEHCTBA TPEYTrOJIbHUKOB, MO3TOMY IIOJIE3HO HX IOBTOPUTH B Hayaie
W3YyYEHUs TEMBI.

OceBasi U LEHTpalibHAs CUMMETPUU BBOJASATCA HE KaK MpeoOpa3oBaHUE TUIOCKOCTH, a Kak
CBOMCTBA reOMETPUUECKHUX (UTYpP, B YACTHOCTH YEThIpeXyroiabHUKOB. Ilnomanb

[lonsitue momanu MHOroyroyibHUKA. I[lmomaau mOpsIMOYrojbHUKA, MNapajlienorpamma,
TpeyroibpHuKa, Tpanenuu. Teopema Iudaropa.

BoiBon dopmysn nns  BRIUMCIEHHS IUIOMIAACH MPSMOYTojibHHKA, MapajienorpaMmma,
TPEyroJibHUKA, TpaneHuyd OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBAaX IUIOIIAJIEH, KOTOpPbHIE
MPUHUMAIOTCSI UCXOS U3 HArJsAHBIX NPEICTaBICHUHN, a Takke Ha GopMylie IJIOMAAN KBaJpara,
000CHOBaHUE KOTOPOI HE SIBISIETCS 00SI3aTEIbHBIM JIJIST YIAIIUXCSl.

HerpaauumonHoil Ui MIKOJIBHOTO Kypca SIBISIETCA TeopeMa 00 OTHOILICHWM IUIOIIafen
TPEYroJIbHUKOB, UMEKIINX MO paBHOMY yriay. OHa mO3BOJISET B JajbHEWIIEM JAaTh IMPOCTOE
JI0Ka3aTeIbCTBO NPU3HAKOB MOJNOOMS TPEyroJbHUKOB. B 3TOM COCTOUT OIHO M3 MPEUMYIIECTB,
00yCIIOBJICHHBIX PAaHHUM BBEJICHUEM MOHATHUS TIJIOLIA/IH.

JlokazarenbcTBO TeopeMbl [Tudaropa ocHOBBIBaeTCS HAa CBOMCTBAX IUIOMIanel U hopmysax
JUTS TUTOIa/iel KBajgpara W MpsMOYTONbHHKA. JloKka3piBaeTcs Takke TeopeMa, oOpaTHas Teopeme
[Tudaropa.

ITomoOHBIE TPEYTOJIBLHUKHA

[Tono6usie TpeyronbHuku. [Ipu3Haku momgoOusi TpeyroibHUKOB. [IpumeHeHune mompodus k
JI0Ka3aTeNbCTBY TeopeM M pemieHuto 3aznad. CHHyC, KOCHMHYC W TaHIEHC OCTpPOro yrijia
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Omnpenenenne MoA00HBIX TPEYTOILHUKOB JTAETCSl HE HA OCHOBE MpeoOpa3oBaHus Mo00us, a
4yepe3 paBeHCTBO YIVIOB M MPONOPLHOHATIBHOCTh CXOACTBEHHBIX CTOPOH.

[Tpu3naku nmogo0usi TPEYroJbHUKOB JI0Ka3bIBAIOTCA C MOMOIIbIO TEOPEMbl 00 OTHOLIEHUU
MJI01aIeH TPEYTOJIbHUKOB, UMEIOIUX 10 PABHOMY YTIIY.

Ha ocHoBe mpu3HaKoB Mmo00Ms TOKA3bIBACTCS TEOpEeMa O CpPEeAHEW JIMHUU TPEYTrONbHUKA,
YTBEPXKICHUE O TOYKE IIEPECEUECHMs] MEIUaH TpPEYroJbHHUKA, a TaKXKe JBa YTBEPKICHHS O
MPOMOPIUOHANBHBIX OTPE3KaX B MPSAMOYTOJIBHOM TPEYroyibHUKE. JlaeTcs mpeACcTaBiIeHe O METOE
noso6us B 33/1a4ax Ha OCTPOEHUE.

B 3akmtoueHue Tembl BBOISATCS JIEMEHTBI TPUTOHOMETPUU — CHHYC, KOCUHYC U TaHT€HC
OCTPOTrO yrja NpsIMOYrOJbHOIO TPEYrOJIbHUKA.

OKpyxHOCTH

B3anmHoe pacnonoxkeHue TpsAMOM U OKpyKHOCTH. KacaTenbHass K OKpPYXHOCTH, €€
CBOMCTBO M mnpu3Hak. LleHTpanbHble M BOUCaHHBIE YIJbl. YeThlpe 3amedareibHbIE TOYKU
TpeyroibHUKA. BicanHas u onvcaHHas OKPYKHOCTH.

YTBepKIeHUsI O TOUYKE IMepeceueHuss OUCCEeKTPUC TPEYTrolbHHKAa U TOYKE MepecedeHus
CEpEeIMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJSATCSA KaK CIEACTBUS U3 TEOPEM O
CBOMCTBAaX OMCCEKTPUCHI YIJla U CEpEeIUHHOr0 IMEepHeHAMKYIsIpa K oTpe3ky. Teopema o Touke
MepeceyeHnsl BBICOT TPEYTroibHUKA (WM WX NPOAODKCHHN) JOKa3bIBACTCSA C IOMOIIBIO
YTBEPKJICHUS O TOUKE NIEPECEUECHUS CEPEINHHBIX MEPIICHIUKYIISPOB.
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Hapsiny ¢ teopemamu 00 OKpYKHOCTSIX, BIMCAHHOW B TPEYrOJIbHUK U OIMHUCAHHOM OKOJIO
HEro, PaccMaTpUBalOTCSl CBOMCTBO CTOPOH ONMCAHHOTO YETHIPEXYTOJbHUKA M CBOWCTBO YIJIOB
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

IHoBTOpenue. Pemienue 3agau

I'EOMETPHUSA 9 kaace

BexTopbl. MeToa koopauHaT

[Tousitue BekTopa. PaBeHCTBO BEKTOpPOB. CII0)KEHUE M BBIUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uclio. Pa3noxkeHue BeKTOpa MO JABYM HEKOJUIMHEApHBbIM BeKkTOpam. KoopauHatbl
BekTopa. [Ipocrelimne 3amaun B KOOpAMHATAX. Y PaBHEHUS OKPYKHOCTH U mpsimoil. [Ipumenenue
BEKTOPOB U KOOPJAMHAT MPHU PEIICHUH 3a]au.

Ha nmnpumepax mnoka3biBaeTcs, KaK BEKTOPbl MOTYT MPUMEHATHCS K  PEILICHUIO
reoMeTpuyeckux 3anad. JlemoHcTpupyercs 3¢pHeKTUBHOCTh MPUMEHEHUs (HOopMyn s KOOpAUHAT
CepeIUHbl OTPE3Ka, PACCTOSHUA MEXAY JABYMS TOYKAMH, YPaBHEHUN OKPYXKHOCTH U TPSIMOM B
KOHKPETHBIX TE€OMETPUYECKUX 3aJayax, TEeM caMbIM JaeTcsl MpeJcTaBlieHne 00 H3ydeHHUH
reOMETPHUECKUX (DUTYD C TTOMOIILIO0 METOIOB AT eOPHI.

CooTHOILIEHHsT ~ MEXKIY CTOPOHAMH M YyIJIlaMH  TpeyrojbHuka. CkaasipHoe
NpousBe/ieHUEe BeKTOPOB

CuHyCc, KOCHMHYC M TaHI€HC yrja. TeopeMbl CHHYCOB W KOCUHYCOB. Pemenue
TpeyrosibHUKOB. CKaJIpHOE IPOU3BEICHUE BEKTOPOB U €ro NPUMEHEHHWE B T'€OMETPUUYECKUX
3a/1ayax.

Cunyc u kocuHyc moboro yrma ot 0° mo 180° BBOASTCS C TOMOIIBIO EIUHHUYHOM
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbl CHHYCOB U KOCHHYCOB U BBIBOJUTCS €II€ OJIHA
dbopMyIa MmIom@aan TPEyroJiibHUKA (TIOJOBUHA MPOU3BEACHUS JIBYX CTOPOH Ha CHHYC YIJIa MEXKIY
HUMHU). DTOT anmnapaT NPUMEHSETCS K PeIICHUIO TPEYTrOJIbHUKOB.

CkansipHO€ TNpPOM3BEICHHE BEKTOPOB BBOAUTCS Kak B (Qu3uKe (MPOU3BEACHHUE IJIHH
BEKTOPOB Ha KOCHHYC YIJIa MEX1Y HUMH). PaccMaTpuBaioTCsi CBOMCTBA CKAJIIPHOTO MPOU3BEACHUS
U €r0 MpUMEHEHHUE MPU PEeIICHNH Te€OMETPUUECKHX 3a/1ay.

JI/IMHA OKPYKHOCTH M IJIOIIAb KPyra

[IpaBuibHbIE ~ MHOTOYTONBHUKH.  OKpPY)XHOCTH,  OIHKCaHHasT OKOJO  IPaBHIBHOTO
MHOTOYTOJIbHUKA W BHHcCaHHas B Hero. [locTpoeHue MNpaBUIIBHBIX MHOTOYTOJBHUKOB. JlmuHa
okpyxHoctu Ilnomans kpyra.

B Havane Tembl JaeTcs omnpenesaeHue NpaBUIbHONO MHOTOYIOJBHUKA, U PACCMATPUBAIOTCS
TEOpEMbI 00 OKPYKHOCTSX, OMMCAHUE OKOJIO MPABMJIBHOTO MHOTOYTOJIbHUKA U BITUCAHHOW B HETO.
C mnoMOUIbI0 OMHUCAHHOM OKPYKXHOCTH PEIIAIOTCA 3aJaud O [OCTPOCHUH TPaBUIBHOTO
LIECTUYTOJIbHUKA U MPABUIILHOTO 2M-YTOJIbHUKA, €CIU JaH NPABUIbHBIN M-yTOJIbHUK.

@opMyIibl, BRIPAXKAIOIIUE CTOPOHY MPABUIBHOTO MHOTOYTOJIBHUK U PaJIlyC BIIUCAHHOU B
HEro OKPYXXHOCTH 4epe3 paguyc OMUCAHHOW OKPYXHOCTH, MCHOJIB3YIOTCS IHPHU BbIBOJE (HopMyl
JUIMHBI OKPY>KHOCTH M IUIOHIaAM Kpyra. BbIBoJ omupaercs Ha MHTYMTHUBHOE IIPEJICTABIICHUE O
npenesie: MNpU HEOTPAaHWYEHHOM YBEJIMYEHHHM YHCIa CTOPOH MPaBUIBHOTO MHOTOYIOJIbHHKA,
BIIMCAHHOTO B OKPYXHOCTh, €r0 IEPUMETP CTPEMUTCS K JUIMHE 3TOW OKPYXKHOCTH, a MIOMalb — K
IUJIOLIA/IA KPyTra, OFPAaHUYEHHOT'0 OKPY>KHOCTBIO.

JBukenusi. OrtoOpaxeHue TuIockocTH Ha cebs. [lonstue nBuxeHus. OceBas u
neHTpasibHas cummeTpuu. [lapannensHbiid nepenoc. [loBopoT. HanoxxeHus v 1BUKEHHUS.

HauanbHble cBeleHUsI U3 CTepeOMeTPUH

[Ipenmer crepeomeTpun. I'eomeTprueckue Tejia U MOBEPXHOCTU MHOrOrpaHHUKH: TIPU3Ma,
napajuiefienunesa, nupamuaa, (GopMynbl IS BBIYUCICHUS WX 00BeMoB. Tena M MOBEPXHOCTH
BpallleHUs: HWIMHAP, KOHYC, cdepa, map, GopMyJibl s BEIUUCICHUS UX IIOMIAZe MOBEPXHOCTEH
1 00BEMOB.
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00 akcmomax reomeTpuu

becena 06 akcmomax reomeTpuu. B JaHHOUN Teme pacCKa3bIBAETCS O PA3IMYHBIX CHCTEMax
aKCHOM T'€OMETPHHU, B YACTHOCTH O PA3TUYHBIX CIIOCO0AX BBEJCHUS MOHATHS paBEHCTBA PUTyp.

IToBTOpenue. Pemenue 3axay.

TEMATHYECKOE INTAHUPOBAHHUE

TemaTnyeckoe IUTAHUPOBAHWE IO  HPEAMETY COCTABICHO C YYETOM IIENIeBBIX MPHUOPHTETOB
BOCIIUTATENILHOIO ACMEKTa IIKOJBHOTO ypoka, chopMynupoBaHHbIX B [Iporpamme BocHHUTaHUS
MBOY COII ¢ YHUOIT Ne 51 r. Kuposa:

YCTAaHOBJICHUE JIOBEPUTEIbHBIX OTHOLIEHUN MEXKIY YUUTEINEM U €ro y4YeHUKaMH,
CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPUATHIO OOYYAIOUIMMHCS IE€Jarorn4eckux TpeOOBaHUM
yUUTENs, IIPUBJICYCHUIO X BHUMaHUA K 00CYX/1aeMoil Ha ypoke MH(pOpMAaIiH, aKTUBU3ALUU MX
MTO3HABATEJIBHON J1€ATEIbHOCTH;

WHULUMPOBAHUE M NONIECPKKA HCCIENOBATEIBCKOM [EATEIBHOCTH IIKOJIBHUKOB B
paMKax peaau3aluyd UMM UHIUBUIYAIBHBIX U TPYNIIOBBIX UCCIENOBATEIbCKUX MIPOEKTOB, YTO JACT
YYEHHKAaM BO3MOXXHOCTH =~ MPHOOPECTH HAaBBIK CAMOCTOSATENBHOTO PEIICHHUs TEOPETHYECKON
poOJIeMbl, HaBBIK I'€HEPUPOBAHUSA M OPOPMIICHHS COOCTBEHHBIX M[CH, HABBIK YBaXXHTEIbHOI'O
OTHOLICHUS K YYXHM HJIEAIM, O(QOpMICHHBIM B paloTax Apyrux HCCiIeqoBaTeNel, HaBBIK
nyOJIMYHOTO BBICTYIUICHUS TEpeN ayIuTopuel, apryMEHTHPOBAHUS U OTCTaMBAaHH CBOCH TOUYKHU
3peHusl.

Ne Tema pa3aena KOJ‘I{I;:;C:BO
Traace
1 HauanbHble reoMeTpuuecKue CBEAECHUS 10
2 TpeyroabHUKH 17
3 [TapannensHbIE IPAMBIE 13
4 COOTHOILIIEHHS] MEXY CTOPOHAMH U yIIaMH TPEYroJIbHUKA 18
5 [ToBTOpenue. Pemenne 3anau 10
Bcero 68
8kuacc
1 YeThIpE€XYroIbHUKI 14
2 IImomans 14
3 [TomoGHBIE TPEYTONBHUKH 19
4 OKpY>XHOCTh 17
5 [ToBTOpenue. Pemenne 3anau 4
Bcero 68
9 kiIace
1 IToBTOpEHME Kypca reoMeTpuu 8 Kiacca 2
Bexkrtopsl 12
3 Meton KoopauHat 10
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4 COOTHOLIIEHUST MEXKIY CTOPOHAMHM U YIJIaMU  TPEYroJIbHUKA. 14
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB

5 JInuHa OKpYXKHOCTH Y IUIONIaAb Kpyra 12

6 JBroxeHus 6

7 HauanbHbie cBeieHUs U3 CTEPEOMETPUM

8 [ToBTopenue. Pemenne 3apau. O6 akcnomax TUIAHUMETPUH. 8
Bcero 68
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