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1.I11anupyvembie pe3viabTaTthl ocBoeHus Kypca ""'I'eomerpus 7- 9"'.

[InanupyemMble pe3ynabTaThl OCBOEHUS OCHOBHOM 0Opa3oBaTEbHON MpOrpaMMbl
OCHOBHOTO 001HIero oOpa3oBaHMsI MPEACTABIAIOT COOOH CUCTEMY BEAYIIMX IIEJIEBBIX
YCTAHOBOK M OXKHMJIAEMBIX PE3YJbTaTOB OCBOCHHUS BCEX KOMIIOHEHTOB, COCTABIISIOIINX
COJIEpKaTENIbHYI0 OCHOBY 00pa3oBatesibHON nporpamMel. Hleasimu peasu3anmu oCHOBHOM
o0pazoBarenbHO MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30oBaHUs SIBISIOTCS:

® JIOCTW)KEHHE BBIIYCKHUKAMHU IUIAHUPYEMBIX PE3yJbTAaTOB: 3HAHUM,
YMEHUW, HAaBBIKOB, KOMIIETCHIIMA M KOMIIETEHTHOCTEH, OIPEACIIEMBbIX
JUYHOCTHBIMU, CEMEUHBIMH, OOIIECTBEHHBIMH, roCyJ1apCTBEHHBIMU
MOTPEOHOCTSIMU M BO3MOXKHOCTSMH OOYYAlOIIErocss CPEAHEro IKOJIbHOTO
BO3pacTa, HUHIAUBUIAYAIHHBIMH OCOOCHHOCTSAMH €r0 pa3BUTHS U COCTOSHUS
310POBbBS;

® CTAHOBJICHUE U PA3BUTHEC JTUYHOCTU OOYUAIOMIErocs B €€ CaMOOBITHOCTH,
YHUKAJIbHOCTH, HETOBTOPUMOCTH.

[Iporpamma kypca reomeTpuu B 7-9 kinaccax oOecrieunBaeT JOCTHIKEHUE CICTYIOIINUX
pe3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO OOIIETr0 0Opa30BaHMUs.

1 . JIN4YHOCTHBIE pe3yJibTaTbl 0CBOEHUSI OCHOBHOM 06pa30BaTe/IbHOM POrpaMMbl:

1.  Poccuiickas  rpaxaaHckas  WIAEHTUYHOCTb.  (OCO3HaHHWE  ATHUYECKOMN
MPUHAJICKHOCTH, 3HAHWE UCTOPHH, SI3bIKA, KYJbTYPhl CBOCTO HApO/a, CBOETO Kpas, OC HOB
KyJIbTYpPHOTO Hacyenus Hapo10B Poccuu u uenoBedecTBa MUpA.

2. T'OTOBHOCTH U CITOCOOHOCTH 00YYAIOIIUXCSl K CAMOPA3BUTHIO U CaMOOOPa30BAHHIO
Ha OCHOBE MOTHBAIIMU K OOYYEHHUIO U TTO3HAHUIO; TOTOBHOCTh U CITIOCOOHOCTh OCO3HAHHOMY
BBIOOPY M TIOCTPOCHHIO JadbHEHIIeH MHAMBUAYATLHOU TPAeKTOPHH oOpa3oBaHUs Ha 0asze
OpPUEHTHUPOBKH B Mupe Tmpodeccuii u mpodeccCHOHATBHBIX MPEANOYTCHUH, C YYSTOM

YCTOI>'I‘II/IBBIX IMO3HABATCJIbHBIX HHTCPCCOB.



3. Pa3BuTOoe MOpajbHOE CO3HAHHE U KOMIIETEHTHOCTh B PEIICHUHU MOPAJbHBIX
npoOJjieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMHUPOBAHHE HPABCTBEHHBIX YYBCTB H
HPABCTBEHHOI'O MOBEJECHHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOILIECHUSI K COOCTBEHHBIM
noctynkam ChopMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHMSI K YUEHHUIO; YBAKUTEIHHOTO
OTHOIIICHUS K TPYAY, HAJUYUE ONbITA YYaCTUSI B COLUAIIBHO 3HAUMMOM Tpyae. Oco3HaHue
3HAYEHUS! CEMbU B JKM3HU YEJIOBEKAa M OOIIECTBA, MPUHSATUE IIEHHOCTU CEMEHWHOMN >KHU3HU,
YBOKUTEIIBHOE U 3a00TJIMBOE OTHOIIIEHHE K YJIEHaM CBOCH CEMBH.

4.  ChopMHpPOBAHHOCTh  IEJIOCTHOTO  MHUPOBO33PEHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTUKH, YUYUTHIBAIOLIETO
COIMAJIbHOE, KYJIbTYPHOE, S3BIKOBOE, JYXOBHOE MHOI000Opa3ne COBPEMEHHOTO MHpA.

5. Oco3HaHHOE, YBaXUTEIBHOE U JOOpOKENaTeNbHOE OTHOILICHUE K JIPYyromy
YEJIOBEKY, Er0 MHEHUIO, MUPOBO33PEHNUIO, KYJIbTYPE, A3BIKY, BEPE, IPAXKIAHCKON MO3ULUU.

6. OCBOEHHOCTh COLIMAJIBHBIX HOPM, MPABHJI MOBEICHUS, pojie u popM colMaabHOM
KU3HU B TIpynmax U cooOmecTBax. YyacThe B IIKOJIBHOM CaMOYIPABJICHUU U
OOIIIECTBEHHON KU3HU B MpeEJeiaX BO3PACTHBIX KOMIETECHIIMM C YYETOM PErHOHAIBHBIX,
ATHOKYJIBTYPHBIX, COIIUATBHBIX U SKOHOMHUYECKUX OCOOCHHOCTEH.

7. CdhopMHUpPOBAaHHOCTh IICHHOCTH 3J0pPOBOTO M 0Oe30omacHoro oOpasa >KH3HH,
WHTEPUOPU3ALIMS MTPABWII MHAUBUYATLHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B
YpEe3BBbIUYAWHBIX CUTYAIUAX, YTPOKAIOIIMUX KU3HU U 3J0POBBIO JIOJICH, MPaBUJI MOBEACHUS
Ha TPAHCIIOPTE U Ha JOpOTrax.

8. Pa3BUTOCTh ACTETUYECKOTO CO3HAHUSA Yepe3 OCBOCHUE XYI0KECTBEHHOTO
Hacleaus: HapoaoB Poccuu u Mupa, TBOPUECKOM JEATEIbHOCTH ACTETUYECKOr0 XapaKTepa.

9. CdopMHUPOBAaHHOCTH OCHOB 3KOJIOTMYECKOH KYJIbTYPBI, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO JKOJOTUYECKOTO MBIIUICHUS, HAJIUYHE OTBITA 3KOJIOTHYECKU
OPHEHTUPOBAHHOHN pe(hICKCUBHO-OIICHOYHOMN 1 MPAKTUIECCKOM JISATEIIBHOCTH B KU3HECHHBIX

CUTyanusix.

MemanpedmemHble pe3y1ibmamul oceoeHust 0011

MertanpeameTHble  pe3yJbTaThl,  BKJIIOYAIOT  OCBOEHHBIE  OOyYarolIMMHUCSA
MEXIPEIMETHbIE TOHATHS W YHHUBEpPCAJbHbIE YyueOHblE JEHUCTBUA (pEryJIATHBHbBIE,

IIO3HaBaTCIIbHBIC, KOMMYHI/IKaTI/IBHBIe).



PeryasituBubie YY /1

1. YMeHue caMOCTOSITENIbHO OIpPEAeNiaTh IeIu OOy4YeHHus, CTaBUTh W
dbopMyIMpoOBaTh HOBBIE 33aMadyd B ydeOe W IIO3HABATECIIBHOW JEATEIHHOCTH,
pa3BUBaTh MOTHUBBI M HWHTEPEChl CBOEH TMO3HABATEIHHOW JESATEIHHOCTH.
OO0y4aronuics CMOXKET:

o aHAIM3UPOBATh CYIIECTBYIONIME W IUIAHUPOBAThH Oyayiiue
oOpa3oBaTebHbIC PE3yIbTaThI;

o UJACHTU(PUIMPOBATh COOCTBEHHBIE MPOOJEMBI U  OINPEACIATH
[JIABHYIO MPOOJIeMy;

o BBIJIBUTATh BEPCHH  PEIICHUS MpoOJIeMbl, (OpMYyIHUpOBAThH
TUIOTE3bI, TPEABOCXUIIATH KOHEYHBIN PE3yJIbTaT;

o CTaBUTh IIEJIb JCSITEILHOCTH Ha OCHOBE OMPEEICHHON POOIeMbI
U CYILECTBYIOIINX BO3MOKHOCTEH;

o dbopMyaupoBaTh ydeOHBIC 3aJadyd KakK Iaru JOCTHIKEHUS
MTOCTAaBJICHHOMN 1IN IESITEIbHOCTH;

o 00OCHOBBIBATH 11€JIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHIJIKAMU Ha
IIEHHOCTH, YyKa3biBag M OOOCHOBBIBAS JIOTUYECKYIO TOCIEIOBATEILHOCTh
I1aroB.

2. YMEHHE CaMOCTOSITEIIbHO IUIAHUPOBATh ITyTH JOCTHXKCHHS IIEJICH, B TOM
YuCie aJbTePHATUBHBIC, OCOZHAHHO BHIOMpaTh Hambosee 3PGEeKTUBHBIE CITOCOOBI
pelieHus y4eOHbIX U MO3HABATENbHBIX 3a/1au. O0yJarouuicsi CMOXKET:

o OTIpEICIISITh HEOOXOAUMBIC JEHCTBHUE(S) B COOTBETCTBHH C
y4eOHOH M TIO3HABATEIHHOM 3a/1auei U COCTABIIATH aJITOPUTM UX BBITIOJTHCHHSI,

o 00OCHOBBIBaTh M OCYIIECTBIIATH BHIOOp HambOojee 3PGhHEeKTHBHBIX
CIIOCO0OB pelleHus1 yueOHbIX U TO3HABATENIbHBIX 3a/1a4;

o ONpeNeNsITh/HaX0UTh, B TOM UHCIE U3 MPEIJIOKEHHBIX
BAapUAHTOB, YCIIOBUS JJISI BHITIOJTHEHHS Y4E€OHOM 1 TTO3HABATEIILHON 33144,

o BBICTPAaWBaTh JKU3HECHHBIE ITUTAHBI HAa KPAaTKOCPOUHOE OyIyIiee
(3asABIIATH 11€JIEBbIE OPUEHTUPBI, CTABUTH a/ICKBATHBIE UM 3aJla4yl U MIpeasiaraTh

I[eﬁCTBHH, YKa3blBass M 000CHOBBIBAS JIOTUYCCKYIO IIOCJICA0OBATCIBbHOCTD



I1aroB);

o BBHIOMpaTh W3 MPEMJIOKEHHBIX BAaPUAHTOB U CAMOCTOSITEIHHO
HCKaTh CPEACTBA/PECYPCHI JIJIsl pEIICHUS 3aa4n/ TOCTUKEHUS 1EIH;

o COCTaBJIATh TUIAH peHIeHUs MpoOJeMbl (BBITIOJHEHUS TPOEKTA,
IPOBEACHUS UCCIIEIOBAHUS);

o OTIPEIENSITh MOTEHIIUATIBHBIE 3aTPY/IHEHUS TIPU PEUICHUN yu4eOHOM
Y MMO3HABATEJIbHOM 3a/1a4d U HAXOJUTh CPEJCTBA ISl UX YCTPAHCHUS,

o OMUCHIBATh CBOM OMBIT, OQopMIIsis €ro sl Mepeaadyud APyTrum
JIOASM B BHUJIE€ TEXHOJIOTMM PEUICHUS NPAKTUYECKUX 33]1a4 OIPEICIICHHOTO
KJIacca;

o IJIAHUPOBAaTh M KOPPEKTUPOBATH CBOK  WHIAWBUAYAJIBbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHIO.

3. YMeHue COOTHOCHTH CBOWM JICUCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYIIECTBJIITh KOHTPOJb CBOEH JIEATEIBHOCTH B IPOLECCE JTOCTUKECHUS
pe3yibTaTa, ONpeAeATh CIIOCOObI JEHCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUMA U
TpeOOBaHUIA, KOPPEKTUPOBATH CBOM JECHCTBUS B COOTBETCTBUU C M3MEHSIOIICHCS
cutyanueir. O0y4Jaromuiicss CMOXKET:

o ONPEAEIATh COBMECTHO C IE€IaroroM M CBEPCTHUKAMU KPUTEPUU
IJIAHUPYEMBIX ~ PE3yJbTaTOB M  KPUTEPUM OICHKM CBOeH  yueOHOM
NEATENBbHOCTH;

o CUCTEMATU3UPOBaTh (B TOM 4YHCJIE BBIOMpPATh MPHUOPUTETHHIC)
KPUTEPUU INIAHUPYEMBIX PE3YJIbTaTOB U OLICHKU CBOEU ACATEIIBHOCTH;

o OoTOMpaTh MHCTPYMEHTHI JUIsl OLEHHWBAHMS CBOEH JEATEIbHOCTH,
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEILHOCTH B PAMKAX MPEJIOKEHHBIX
yCJIOBUH U TpeOOBaHUM;

o OLICHUBATh CBOI  JEATEIBHOCTb, APIYMEHTUPYS IPUYHUHBI
JOCTHYKEHUS WA OTCYTCTBUS IUIAHUPYEMOIO PE3yJIbTaTa;

o HAXOJUTh JOCTATOYHBIC CPEICTBA ISl BBITIOJHEHUS YYEOHBIX
JNEHUCTBUN B U3MEHSIOLIEHCS CUTYallMy W/WIA TIPU OTCYTCTBUU TUIAHUPYEMOTO

pe3yJIbTaTa;



o paboTas TO CBOEMY IUTaHY, BHOCHTh KOPPEKTHBHI B TEKYIIYIO
NESITEIPHOCTh Ha OCHOBE aHalIM3a W3MEHEHUN CUTyalluu JUIs TOJIyYCHHS
3aITAaHUPOBAHHBIX XaPaKTEPUCTHUK TPOAYKTA/Pe3yIbTaTa;

o yCTaHaBJIMBATh CBS3b MEX]Y MOJYYEHHBIMU XapaKTePUCTHUKAMU
NPOJYKTa U XapaKTepUCTUKAMH Ipollecca JEATEILHOCTH M IO 3aBEPIICHUH
NEATENBPHOCTH TpejiaraTh HW3MEHEHHE XapaKTepUCTUK TIpolecca Jiis
MOJTYYCHUS YITyUIIIEHHBIX XapaKTePUCTHK MPOAYKTA,

o CBEpSTh CBOM JICHCTBUS C IICJBIO M, TPHU HEOOXOIUMOCTH,
UCIIPABJIAThH OLIMOKHA CAMOCTOSITENIBHO.

4., YMeHUe OIICHWBAaTh NPABWIBHOCTH BBIMOJTHCHUS Yy4eOHON 3amauyw,
COOCTBEHHBIE BOBMOXKHOCTH €€ perieHusi. OO0yJaronuiicss CMOXeT:

o OTIPEJICIISITh KPUTEPUH PaBUILHOCTH (KOpPPEKTHOCTH)
BBITIOJTHEHUS YUeOHO 3a/1auu;

o aHAIM3UPOBATh M OOOCHOBBIBATH MPUMEHECHHUE COOTBETCTBYIOIIETO
WHCTPYMEHTAPUS 11l BHITIOJTHEHHS YUYeOHOU 3a/1a4u;

o CBOOOJTHO TOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSMU OLICHKH U
CaMOOIICHKH, UCXOs U3 TEIH W UMEIOIINXCS CPEJCTB, pa3jinyas pe3yiabTaT
CIIOCOOBI IENICTBUIA;

o OIICHMBATh MPOJIYKT CBOEU MAESITEIBHOCTH IO 3aJaHHBIM W/WIN
CaMOCTOSTEIILHO OMNPEICIICHHBIM KPHUTEPUSIM B COOTBETCTBHHM C IICIIBIO
NeSITeTbHOCTH;

o 00OCHOBBIBaTh JOCTHIKUMOCTh II€JTM BBIOPAaHHBIM CIIOCOOOM Ha
OCHOBE OILIGHKM CBOMX BHYTPEHHHUX PECYpCOB U JIOCTYNHBIX BHEIIHUX
peCypcoB;

o buKCHUpOBaTh W  aHAIM3UPOBATH JTUHAMUKY  COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

5. Bnagenme ocHOBaMU CaMOKOHTPOJIS, CAMOOIEHKH, TIPUHSITHS PEIICHUMA
U OCYUIECTBJICHUS OCO3HAHHOTO BbIOOpa B Yy4eOHOM M MO3HABATEIbHOM.
OO0y4arouuics CMOKET:

o HAOMIOaTh M aHAJU3UPOBaTh COOCTBEHHYIO Y4eOHyl0 U



IMO3HABATCIIbHYIO JOCATCIIBHOCT U ACATCIIBHOCTH IPYIUX O6yanOIHHXC$I B
IMPpOLCCCC B3aUMOIIPOBCPKH;
L COOTHOCHTD PCAJIBHBIC )41 IIAHUPYCMBIC PE3YJIbTAThI

WHJIUBUAYAJIbHOW 00pa30BaTeIbHOM JIESITEIbHOCTH U JI€JIaTh BHIBOJIBL;

o IPUHUMATh pEIICHWE B Y4YEOHOW CHUTyallud M HECTH 32 HEro
OTBETCTBEHHOCTD;
o CaMOCTOSITEJIBHO ONPENENATh IPUYMHBI CBOEr0 YycClieXa Wi

HEyCIeXa U HaXOJIUTh CIIOCOOBI BHIXO/Ia U3 CUTYaIlMU HEYCIEeXa;

o PETPOCIEKTUBHO OIpPEIEATh, KAaKWE JIEUCTBUS IO PELICHUIO
y4eOHOM 3aJaud WM MapaMeTpbl ATUX ACHUCTBUU MNPUBEIM K MOJYUECHHIO
MMEIOLIETOCs MPOIYyKTa YUeOHOM 1eATeIbHOCTH;

o JIEMOHCTPUPOBATh MPUEMbl PETYISIUUA TCUXO0(DU3NOTOTHUECKUX/
SMOIIMOHAJIBHBIX ~ COCTOSIHMM  JIJIl  JIOCTHKEHMS d(P¢deKTa yCHOKOEHUS
(ycTpaHeHUsT SMOIMOHAIBHOM HANPSHKEHHOCTH), 3¢ @deKTa BOCCTAHOBJICHUS
(ocnmabnieHust mposBIEHUN yTOMIIeHHs ), d(PdekTa akTuBH3aIuu (MTOBBIIICHUS
MCcUX0(U3NOJIOTHYECKON PEAKTUBHOCTH).

ITo3naBareabHbIe YY /]

6. YMeHue ompenensaTh MOHSATHS, CO3/1aBaTh OOOOIIECHUs, yCTaHABIUBAThH
aHAJOrUM, KJIACCU(PUIMPOBATh, CAMOCTOATENILHO BBIOMPATh OCHOBAHUS W
KPUTEPHUH I KIacCU(PUKAIUU, YCTAaHABIUBATH MPUUMHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTh  JIOTUYECKOE  PACCYXKIEHUE,  yMO3aKJoueHue  (MHAYKTHBHOE,
JNEYKTUBHOE, 110 aHAJIOTHH) U JIeJIaTh BbIBOIbI. O0yJarOIUMiCs CMOKET:

o noadupaTh  CJIOBa, CONOJYMHEHHBIE  KJIOYEBOMY  CIIOBY,
ONpEIEISIONIUE €r0 MPU3HAKU U CBOMCTBA;

o BBICTPAMBaTh JIOTUYECKYIO IEMOYKY, COCTOSIIIYIO W3 KIIFOUEBOIO
CJIOBA U COTIOJTYMHEHHBIX EMY CJIOB;

o BBIJICIISATH OOIIMI MPU3HAK JABYX WM HECKOJBKUX MPEIMETOB WU
SIBJICHUN U OOBSICHATH UX CXOJICTBO;

o OOBEANHATH MPEIMETHI U SIBJIICHUS B TPYIIIBI M0 ONpPEACIICHHBIM

pU3HaKaM, CpaBHUBATH, KIaCCU(PUIMPOBATH U 000011aTh (PaKThI U SBICHHUS;



o BBIJICTISITH SIBJICHUE U3 OOIIETO psifa IpyruX sSBICHUI,

o ONpENeNsiTh  OOCTOSTENbCTBA,  KOTOpBIE  MPEAIIECTBOBAIU
BO3HUKHOBEHUIO CBS3M MEXIY SIBICHUSAMH, U3 3TUX OOCTOSITEILCTB BBIJICISAThH
OTIPE/ICTISIONINE, CIOCOOHBIE OBITh MPUYMHOW JAHHOTO SIBJICHUS, BBISBISTH
NPUYUHBI U CIICACTBUS SIBICHUN;

o CTPOUTH PACCYKIEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM
SBJICHUSIM U OT YaCTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

o CTPOWTHh pAaCCyXJCHHE Ha OCHOBE CpPAaBHEHHUS IMPEIAMETOB H
SBJICHUH, BBIIEIISAS [IPU 3TOM OOIIME MPU3HAKH;

o u3jarath TMOJYYEHHYIO HWHGOpPMAalUIO, HHTEPOPETUPYS €€ B
KOHTEKCTE PEIIAEMOU 3a/1a4H;

o CaMOCTOSITENTFHO YKa3bIBaTh Ha MH(OPMAINIO, HYKIAIONIYIOCS B
IpOBEpKEe, IMpeularaTb U MPUMEHATh CIOCO0 TPOBEPKH J10CTOBEPHOCTHU
uH(popmanuu;

o BepOaIM30BaTh YMOLIMOHAILHOE BIIEYATICHIE, OKa3aHHOE Ha HETO
HCTOYHUKOM,;

o OOBSICHATH SIBJIICHUS, TIPOLIECCHI, CBSI3U U OTHOLLEHHUS, BBISIBIISIEMbIE
B XOJI€ TO3HABATEIIbHOM W MCCIEI0BATENbCKOW AESITEIbHOCTH (IIPUBOJIUTH
OOBSICHEHHE ¢ U3MEHEHUEM (POPMBI NIPEJICTABICHUS; OOBICHITD, AETATU3UPYS
WM 000011as1; OOBACHITH C 3aJAHHOM TOUKH 3PEHHUS);

o BBISIBJISITH U HA3bIBATh MPUYHHBI COOBITHS, SIBJICHUS, B TOM UYHUCIIC
BO3MOXXHbIE /Hambojee BEPOSTHBIE TPUYMHBI, BO3MOXKHBIE IOCIEICTBUS
3aJaHHOW MPUYMHBI, CAMOCTOSTEIBHO OCYLIECTBIISASI IPUUUHHO-CIICCTBEHHBIN
aHaJIu3;

o JieNiaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHajn3a Pa3HbIX TOUEK
3peHusi, TOATBEPXKIaTh BBIBOJ  COOCTBEHHOW  apryMeHTaluedl  win
CaMOCTOSITENILHO MOJYYeHHBIMH JTAHHBIMU.

7. YMeHue co3naBarh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKU M CHUMBOJIBI,
MOJEIM M CXEMbl JJs pelleHUs Y4YeOHbIX U II03HABaTENbHBIX 3ajad.

OO0y4arouuics CMOKET:



o 0003Ha4YaTh CUMBOJIOM U 3HAKOM IMIPEIMET H/HIIN SIBJICHHE;
o ONpENENATh JIOTHYECKHE CBSI3M MEXKIy NpeaMeTamM Uu/Win

SABJICHUSMU, 0003HaYaTh JaHHBIC JIOTHMYCCKHUC CBA3KM C IIOMOIIBIO 3HAKOB B

CXEME;

o co3/1aBaTh aOCTPaKTHBIA WM pEambHBIA 00pa3 MmpenMera W/Hiu
SBJICHUS;

o CTPOUTH MOJIEIB/CXEMY Ha OCHOBE YCIOBHM 3ajaud W/Wiu

crocoba ee peleHus;

o co3gaBaTh BepOajdbHBIC, BEIICCTBEHHBIE W HWH()OPMAIMOHHBIC
MOJCIIA C BBIJACICHUEM CYIICCTBCHHBIX XapaKTEPUCTUK OOBEKTa IS
OTIpeIeIICHHS CTII0c00a peIeHus 3a/1a4l B COOTBETCTBUU C CHUTYaIIUCH;

o peoOpa3oBLIBATh MOJICIH C IEJBI0 BBISIBICHUS OOIIUX 3aKOHOB,
OTIPEIEISIONINX JAHHYIO IPEIMETHYIO 00JIaCTh;

° MEepEeBOAUTh  CJIOXHYIO 10  COCTaBy  (MHOTOACHEKTHYIO)
uHpopmaruioo u3 rpadUyecKoro WM (POpPMaTU30BaHHOTO (CHMBOJIBHOTO)
MPE/ICTABJICHUS B TEKCTOBOE, U HA00OPOT;

o CTPOUTh CXEMy, QITOpPUTM JCHCTBUS, WCIPABIATh  WIIU
BOCCTaHABJIMBATh HEU3BECTHBIM paHEe alTOPUTM Ha OCHOBE HMEIOIIEroCs
3HaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS aJITOPUTM;

o CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

o aHAM3UPOBATH/PEPIIEKCUPOBATH OMBIT Pa3pabOTKU U peaTn3aluu
y4eOHOTO TMPOEKTa, HCCIENOBAHUS (TEOPETHYECKOTO, SMIHMPUUYECKOr0) Ha
OCHOBE MPEMJIOKEHHOW MPOOJEMHON CUTyalluu, MOCTABJICHHON L€ W/WiH
3aJIaHHBIX KPUTEPUEB OLIEHKU MPOIyKTa/pe3yibTaTa.

8. CwmpicioBoe uteHue. OOyJaronuiicss CMOXKET:

o HAXOJUTh B TEKCTE TpeOyemyto nHpopmaIuio (B COOTBETCTBUU C
LEJISIMHU CBOEH JESATETLHOCTH);

o OPUEHTUPOBATHCS B COJACPNKAHUU TEKCTA, MOHUMATh LIETOCTHBIN

CMBICJI TEKCTA, CTPYKTYPUPOBATh TEKCT;



o yCTaHABJIMBATh B3aWMOCBS3b OIHMCAHHBIX B TEKCTE COOBITHH,
SIBJICHUM, MTPOIIECCOB;

o PE3IOMUPOBATh IJIaBHYIO UCIO TEKCTA;

o peo0pa3oBbIBATh TEKCT, «IIEPEBOJIS» €r0 B APYTYIO MOJATBHOCTb,
WHTEPIPETUPOBATh TEKCT (XYIOKECTBEHHBIM M HEXYJOKECTBEHHBIM —
yueOHbIN, HAyYHO-TIOMYJISIPHBINA, HHGOPMAIMOHHBIH, TekcT non-fiction);

o KPUTHUYECKU OIICHUBATh CojiepKaHue u GopMy TEKCTa.

9. ®opmupoBaHWE W Pa3BUTHE HKOJOTHYCCKOTO MBIIUICHUS, YMEHHUE
IIPUMEHSATH €r0 B ITO3HABATEIbHOW, KOMMYHHKATUBHOW, COLIMATIBHONU MPAKTUKE U
npodeccuoHabHON opueHTauuu. OOyYaromuiics CMOXKET:

o OMPENIEeNATh CBOE OTHOIIICHHUE K TPUPOTHOM CpeJIe;

o aHAJM3UPOBATh BIMAHUE HKOJOTUYECKUX (HaKTOPOB Ha Cpeay

00UTaHUS KUBBIX OpPraHu3MoB;

° MIPOBOAUTH IMTPUYUHHBIN U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTHUYECKUX
CUTYalINH;
° MPOTHO3UPOBATh HW3MEHEHUA CHUTyalldd IIpU CMEHE JCHCTBUSA

oaHOrO (hakTOpa Ha JeHCTBUE APYroro GhakTopa;
o pactpocTpaHsATh OKOJOTHYECKHE 3HAHWS M ydYacTBOBAaTh B
MPAKTUYECKUX JIeNIaxX MO 3alIUTe OKPYKAIOIIEH CPEIbl;
o BBIpDOKAaThb CBOE OTHOIIEHHWE K TMPHUPOJIE Yepe3 PUCYHKH,
COYMHCHHUS, MOJICIIH, TPOCKTHBIC PaOOTHI.
10. Pa3BuTtHe MOTHMBAaIMKM K OBJIAJEHUIO KYJBTYPOM AKTUBHOTO WCIOIb30BAHMUS
CJIOBapeul U APYTUX MOUCKOBBIX cUCTeM. OO0YyUarONIHIiCs CMOXKET:
e omnpenensaTh He0OOXOAUMbIE KITFOUEBBIE TTIOMCKOBBIEC CIIOBA M 3aITPOCHI;
® OCYIIECTBIISATH B3aMMOJICHCTBHE C 3JCKTPOHHBIMUA TTOMCKOBBIMH CHCTEMaMH,
CJIOBapsIMH;
e (opmMupoBaTh MHOXKECTBEHHYIO BBIOOPKY W3 TMOUCKOBBIX HCTOYHUKOB JIJIS
00BEKTUBU3AILINN PE3YIIHTATOB MTONUCKA,

b COOTHOCUTL  TIOJIYUCHHBLIC  PC3YJIbTAThl IIOMCKAa CO CBOEM



NEATEIbHOCTHIO.
KommynukatuBubie YV /|
11. YMeHue  OpraHu3OBBIBATH  Y4€OHOE  COTPYAHUYECTBO U
COBMECTHYIO JICSITEJIBHOCTh C yYUTEIIeM M CBEpPCTHHKaMHU; paboTarhb
MHJUBUYaJIbHO U B TPYIIIE: HAXOJUTh 00LIEee PEeIIeHUE U pa3peniaTb KOH(IUKTI
Ha OCHOBE COIJJaCOBaHMUS IMO3MLMA M Yy4YeTa HUHTEPECOB; (POPMYIUPOBATH,
apryMEHTUPOBATh U OTCTanBaTh CBOE MHeHUE. OOyYarOUIUIICs CMOXKET:

— ONPENIENATh BO3MOXHBIE POJIU B COBMECTHOM €SI TEIBHOCTH;

- UIPaTh ONPEIEICHHYIO POJIb B COBMECTHOM IE€ATEIBHOCTH;

- IPUHUMATh MO3ULUI0 cOOECEeIHNKA, TOHUMas MO3ULIUI0 APYroro,
pasznuyaTh B €r0 PeUd: MHEHHE (TOUYKY 3pEHHs), T0KA3aTeIbCTBO (ApTryMEHTHI),
(akThbl; TUIIOTE3bI, AKCUOMBI, TEOPHH;

- ONpEAENATh CBOM JECUCTBUS W JACUCTBUS MapTHEPA, KOTOPbIE
CHOCOOCTBOBAJIM UJIU MPENATCTBOBAIN MPOAYKTUBHON KOMMYHHUKAIIUH;

- CTPOUTH TIO3UTUBHBIE OTHOILIEHUS B Tpolecce Yy4eOHOU u
MMO3HABATEIbHON ACATEIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTaUBaTh CBOIO TOUKY 3PEHUS,
B JIUCKYCCHUM YMETb BBIJBUTAaTh KOHTPAPTyMEHTHI, nepedpasupoBaTh CBOIO
MBICJIb (BJIAJIEHUE MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKA  OTHOCUTBCS K  COOCTBEHHOMY MHEHHIO, C
JOCTOMHCTBOM IPU3HABATH OMIMOOYHOCTHh CBOET0 MHEHHS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATH €TO0;

— npeajaraTh albTEPHATUBHOE pellieHUuEe B KOH(DIMKTHON CUTYaIlHH;

— BBIICJIATH OOIIYIO0 TOUKY 3pEHHS B JUCKYCCHUU;

- JIOTOBApUBAThCA O TMpaBWJIAX M BOIMpOcax sl OOCYXKICHHS B
COOTBETCTBMHU C IIOCTABJICHHOU II€pe] IPYIIION 3aa4ueH;

— OpraHU30BbIBaTh y4eOHOE B3aMMOJICHCTBUE B IpyIine (ONpeaessiTh
oO11ue 1eNH, pacupeaessTh PO, JOTOBAPUBATHCA IPYT C IPYTrOM U T. 11.);

- YCTPaHATh B paMKax Juajgora pas3pbiBbBl B KOMMYHUKAIIUH,

O6YCJIOBJ'ICHHLI€ HGHOHI/IMaHI/IeM/HerI/IHTI/ICM CO CTOPOHBI CO6CC€,IIHI/IK8.



3a1a4u, (POPMbI MJTU COAEPKAHUSI TUAIIOra.

12. YMEHHE OCO3HAaHHO HCIIOJIB30BaThb pPEYEBBIE CPEACTBA B
COOTBETCTBHHM C 337a4€ii KOMMYHUKALIUU JIJI1 BBIPAKEHUSI CBOMX YYBCTB, MbICIEH
U IOTpeOHOCTEN IS JIAHUPOBAHUS U PETYJISILIUN CBOEH JESITEIbHOCTHU; BIIJICHUE
YCTHOM W TNHMCBMEHHOW pEYbl0), MOHOJIOTHYECKOW KOHTEKCTHOW PpEUbIo.
OO0y4aronuics CMOXKET:

o ONMpeAeNiATh 3aa4yy KOMMYHHUKALIMM M B COOTBETCTBUU C HEH
O0TOUpATh PEUEBbIE CPENICTBA;

o OoTOMpaTh U HCHOJb30BaThb pEUYEBBIE CPEACTBA B IMpoIlecce
KOMMYHUKAIMK C IPYTUMU JOAbMU (JIHAJIOT B I1ape, B MAJIOW IpyIIe U T. [1.);

o IPEACTaBIIATh B YCTHOM WJIM NMHCbMEHHOW (hopMme pa3BepHYTHIN
IJIaH COOCTBEHHOM JICSITCIIbHOCTH;

o COOJII0JaTh HOPMBI MYyOJIMYHON peuu, perJjaMeHT B MOHOJOre U
JVCKYCCUM B COOTBETCTBUM C KOMMYHHUKAaTUBHOW 3a7a4ei;

° BBICKAa3bIBaTh M  OOOCHOBBIBaTH MHEHHE (CYXKIEHUE) U

3alpalrBaTb MHCHHC IMAPTHEPA B paMKax JUaJIora;

) NPUHAMATh PEIICHUE B XOJE JIUaora W COIJIacOBBIBaTh €ro ¢
cO0ECEeTHUKOM;
o co3JaBaTh IMHCbMCHHBIC «KJIMIIAPOBAHHBIC» M OpHUTHMHAJIBHBIC

TEKCTHI C UCIIOJIF30BAHUEM HEOOXOAUMBIX PEUEBBIX CPEJICTB;

o UCIIOJIB30BaTh BepOalibHbIe CpelcTBa (CpPeACTBAa JIOTHYECKOM
CBSI3H) JJIS1 BBIICTICHHSI CMBICIIOBBIX OJIOKOB CBOETO BHICTYIUICHUS;

o UCIIONIb30BaTh  HeBepOajbHBIE  CPENCTBA WM  HArJsIIHbIE
MaTepuabl, IOArOTOBIEHHBIE/OTOOpaHHbBIE IOl PYKOBOJICTBOM YUHUTEJIS;

o JieNiaTh OLICHOYHBIN BBIBOJ O JAOCTM)KCHHMU LEIH KOMMYHHUKAIIUU
HETMOCPEACTBEHHO TIOCJIE 3aBEPIICHUS KOMMYHHKATUBHOTO KOHTAaKTa U
00OCHOBBIBATh €TO0.

13. @dopMupoBaHME W pPa3BUTHE KOMIIETEHTHOCTH B 00JIacTh
UCTIONB30BaHUST MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH (Janee —

HKT). OOyuaromuiicss CMOXeT:



o I[EeJICHAPABIICHHO HWCKaTh W WCIIOJB30BaTh WH()OPMAIMOHHBIC
pecypchbl, HEOOXOIUMBIC IS pelIeHUs YYCOHBIX M IMPaKTUYCCKUX 3ajad C
nomoibto cpencts UKT;

o BBIOMPATH, CTPOUTH u UCII0JIB30BaTh aJICKBaTHYIO
WH(GOPMAITMOHHYI0 MOJCNIb JUIS TIepeladyd CBOUX MBICICH CpeacTBaMu
€CTECTBEHHBIX W (OPMATBHBIX S3BIKOB B COOTBETCTBHH C YCIIOBUSMH
KOMMYHUKAIIHH,

o BBICIIATh WH(OPMAIIMOHHBIA  aCIeKT 3a/add, OINEPHpPOBAThH
JTaHHBIMH, UCIIOIH30BaTh MOJICIb PEIICHMS 3a/1a4H;

o WCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMH (BKJIIOYask BBIOOP
aJICKBAaTHBIX 33/1a4€ MHCTPYMEHTAJIBHBIX MMPOTPaMMHO-AIapaTHBIX CPEJICTB U
CEPBHUCOB) JJIsi peHIeHHs] WH(HOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX Y4eOHBIX
3a/1a4, B TOM YHUCJIE: BBIYHMCIECHUE, HAITMCAHWE MMHCEeM, COYMHEHUH, JTOKIIAIOB,
pedeparoB, co3maHue IpEe3eHTANI U JIp.;

o WCITI0JIB30BaTh MH(GOPMAIMIO C YyYE€TOM JTHUYECKHMX U IMPABOBBIX
HOPM;

e co3aaBaTh WH(OPMAIIMOHHBIE PECYPChI PA3HOTO THUIA W IS Pa3HBIX ayJAUTOPHH,

cobmro1aTh HHOOPMAITMOHHYIO TUTHEHY U TTpaBuiia HHGOPMAIIMOHHON 0€301MacHOCTH.

I[Inanupyemble pe3yabTaThl H3yUeHHUsI Kypca reoMeTpuu B 7- 9 ki1accax
Harasanas reomerpus
BbInyCKHUK HAYYUTCH:
1.Pacnio3HaBaTh Ha 4yepTexax, PUCYHKAX, MOJAEIAX M B OKPYXKAIOIIEM MHPE IIJIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPBI;
2. Pacnio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOIO Mapaliesienumesa,
IIPAaBWJIBHOW NMMPAMU/IBI, HUJINHIPA U KOHYCA;
3.ompenenaTe 1O JUMHEMHBIM pa3MepaM pa3BEPTKH (DUIYphl JIMHEWHBIE pa3Mepbl caMou
¢burypsl 1 Ha060pOT;
4.Bpraucnarbh 00bEM NPSAMOYTOJIBHOTO MapaljiesieuIeaa.

BLIl'lyCKHI/IK IMOJYYHUT BO3MOKHOCTD.



5. .Bbruucnarh 00bEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYpP, COCTABICHHBIX M3

NPSAMOYTOJIbHBIX MAapAJJIEIEIUIIECIOB;

6.YTmyOuTh M pa3BUTh MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX PUTYPAX;

7.1IpuMeHATh MOHATUE PA3BEPTKU AJISI BBITIOJIHEHUS IPAKTUUECKUX PACUETOB.
I'eomerpuueckue ¢Qurypsl

BbInyCKHMK HAYYMTCH:

1.ITonb30BaThCs A3BIKOM FEOMETPUU ISl ONMMCAHUS IPEAMETOB OKPYKAIOIIET0O MUpa U UX

B3aMMHOT'0 PACIIOIOXKEHUS;

2.PacnioznaBath U M300paxaTh Ha YEepPTEKaX M PUCYHKAX FeOMETpUYECKHe (QUIYpbl U UX

KOH(UTypaluu;

3.Haxonuth 3Ha4Y€HHs JJIMH JIMHEUHBIX 3JE€MEHTOB (PUIYpP U MX OTHOIIECHHS, IPaTyCHYIO

mepy yriioB oT 0 10 180 rpamycoB, mpuMeHssl ONpeAesieHNs, CBOMCTBA U MPU3HAKU QUTYDP U

UX DJIEMEHTOB, OTHOHIeHUs ¢uryp (paBeHCTBO, MOAOOME, CUMMETPHs, M[OBOPOT,

napasuiesibHbINA ePEHOC);

4. OneprpoBaTh C HAYaJIbHBIMHU MOHATHAMH TPUTOHOMETPUH U BBIIIOJIHATH 3JIEMEHTAPHbBIC

onepanuu HaJl (GyHKUUSIMH YIJIOB;

5.Pemiate 3amaum Ha 1OKa3aTENbCTBO, OMUPASICh HA H3yYCHHBIE CBOMCTBA GUTYp U

OTHOLUEHUH MEXIy HUMHU U IPUMEHSS U3yUEHHbIE METO/Ibl JOKA3aTeIbCTBA;

6.Pemiate HecNOXHBIE 3alayd  HA TOCTPOEHUE, MPUMEHSS OCHOBHBIE aJITOPUTMBbI

IOCTPOEHUS C MOMOUIBIO HUPKYJIS U JINHEWKHU;

7.Pemiatp mpocreime IIaHUMETPUYECKUE 3a/1a4U B IPOCTPAHCTBE.

BbINyCKHMK MOJYYUT BO3MOKHOCTD!

8.OByafeTh METOAAMH DPEIICHMs 33]1a4 Ha BBIYMCIICHHS W JI0Ka3aTeNIbCTBA: METOJOM OT

IPOTUBHOTO, METO/I0M nonoOusi, MeToAOM mepedopa BapHaHTOB W METOAOM

F€OMETPUYECKHUX MECT TOYEK;

9.I1pnoOpecTy ONBIT MPUMEHEHHUS AIreOpanyecKoro U TPUTOHOMETPUUECKOTO armapara u

UJEH IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4;

10.0BnageTs TpaJuLMOHHOW CXEMOM pEeIIEHUs 3a/1a4 HAa TOCTPOEHUE C TOMOLIBIO LIUPKYJIS

Y JTMHEUKH: aHaJn3, IOCTPOEHUE, JOKA3ATEIbCTBO U UCCIENOBAHNUE;

11.Hayuntbcs pemaTe 3aadyd Ha MOCTPOCHHUE METOJOM I'€OMETPUYECKOTr0 MECTa TOYEK U



METOJ/IOM MOI00US;
12.ITproOpecT ONBIT UCCIEAOBAHUS CBOMCTB IJIAHUMETPUYECKUX (UTYpP C MOMOIIbIO
KOMITBIOTEPHBIX MPOTPaMM;
13. TIlpuoOpecTy ONBIT BBINOJHEHUS TPOEKTOB 1O TemaMm: «l'‘eomeTpuueckue
npeodpazoBaHus Ha MIIOCKOCTY, «IlocTpoeHune oTpe3koB 1o hopmyie».

N3mepeHue reoMeTpuYeCKUX BeJTMIHH
BbInyCKHUK HAYYHUTCH:
1.Mcnionb30BaTh CBOMCTBA M3MEPEHUS [JIMH, TUIOMIAAEH U YIVIOB MPU PEIICHUU 33/1a4 Ha
HAXOXKJEHHUE JUIMHBI OTPE3Ka, JUIMHBI OKPY’KHOCTH, UIMHBI JyTH OKPYXHOCTH, I'payCHON
MEpHI yria;
2.BpIUuCasATh JUIMHBI TUHEHHBIX 3JIEMEHTOB (DUIYp U UX YTJIbl, UCIIONB3YS (POPMYJIbI JUTHHBI
OKpPY’KHOCTH M JUIMHBI IyTU OKPY>KHOCTH, (POpMYJIbI IToIaaen puryp;
3.BpuucasaTe  mIOmIaAM  TPEYTOJbHUKOB, MPSMOYTOJIBHUKOB,  MapajuieIorpaMMoB,
Tpareunii, KpyroB U CEKTOpPOB;
4. BbIYuCHATh JJIMHY OKPY>KHOCTH, JUIMHY JIyTH OKPY’KHOCTH;
5.Pemiath 3amaum Ha JOKA3aTeNbCTBO C MCMOJIB30BAHUEM (DOPMYII JJIMHBI OKPYKHOCTU U
JUTMHBI YTU OKPYKHOCTH, (popmy riomaaeit Guryp;
6.Pemiate mpakTHuecKHe 3a/Jaud, CBSI3aHHBIE C HAXOXKJEHUEM IeOMETPUUYECKUX BEIMYUH
(MCTOaB3Ys TPU HEOOXOJUMOCTH CIPABOYHUKU U TEXHUYECKUE CPEJICTBA).
BbINyCKHHMK MOJYYHT BO3MOKHOCTD:
7.BeruucasTe miuomand Quryp, COCTaBJIEHHBIX M3 JIBYX WM 0oJiee MPSAMOYTOJIbHUKOB,
NapaJijIeIOrPaMMOB, TPEYTOJIBHUKOB, KPYTOB U CEKTOPA;
8. BBIYMCIIATH IUIOIIAM MHOTOYTOJIBHUKOB, MCIOJIb3Ysl OTHOILIEHHSI PaBHOBEIMKOCTU M
PaBHOCOCTABJIEHHOCTH;
9.Ilprobpectu ONBIT IPUMEHEHUS alreOpanuyeckoro U TPUrOHOMETPUYECKOTO ammapara u
U7eil IBY>KEHUSI PU PEIICHUH 3a/1a4 Ha BIYMCIICHUE TIOMAAe MHOTOYTOJIbHUKOB.

Koopannarel

BbInyCKHUK HAYy4YUTCH:
1.BpruncnaTe JIMHY OTpe3Ka IO KOOPAMHATAM €ro KOHIIOB; BBIYUCIATH KOOPAWHATHI

CEpeNHHbI OTPE3KA;



2.Mcnonb30BaTh KOOPJAMHATHBIA METOJT JJIsl U3YUYEHHUS CBOMCTB MPSAMBIX U OKPYKHOCTEM.
BbBINyCKHUK MOJTYYUT BO3MOKHOCTD!
3.0BiageTh KOOPAMHATHBIM METOAO0M pelieHust 3aa4 Ha BBIYUCIECHUS U
JI0Ka3aTeNbCTBO;
4. ITpuoOpecT OMNBIT KCMOJIB30BAHUS KOMIIBIOTEPHBIX MPOrpaMM JJIsi aHalik3a YacTHBIX
CIIy4aeB B3aMMHOTO PACIIOJI0KEHUS OKPY>KHOCTEN U MPSIMBIX;
5. TlpuoOGpecTy OMBIT BBHINOJHEHUS NPOEKTOB Ha Temy «lIpuMeHeHHe KOOpIWHATHOTO
METO/A IPU PELICHUU 3aJ1a4 Ha BBIYUCIIEHUE U JIOKA3aTEIbCTBOY.

BekTopsl
BbINyCKHUK HAY4YHMTCH:
1.OnepupoBaTh ¢ BEKTOpaMH: HAXOAWUTh CYMMY U PAa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOJAUTh BEKTOP, PABHBIM IPOU3BEACHUIO 3aJaHHOIO BEKTOPA HA YUCJIO;
2.HaxomuThb 1Jis1 BEKTOPOB, 3aJaHHBIX KOOPJMHATAMHU: JJIMHY BEKTOPA, KOOPJAUHATHI CyMMBbI
U Pa3HOCTU JIBYX M 0o0jiee BEKTOPOB, KOOPIMHATHI MPOU3BEJCHUS BEKTOpa Ha YHCIIO,
IIPUMEHSIA IpU HEO0OXOIUMOCTHU COYETATEIIbHBIMN, IIEPEMECTUTENBHBIN 51
pacupenenuTebHbIA 3aKOHBIL;
3.BBIUKCIATE CKaNIPHOE MNPOW3BEICHUE BEKTOPOB, HAXOAUTH YTOJ MEXKIY BEKTOpPaMHU,
YCTaHAaBJIMBATh NEPIIEHIAUKYIAPHOCTD IPSAMBIX.
BbInyCKHUK MOJYYUT BO3MOKHOCTD:
4.0BnageTh BEKTOPHBIM METOAOM JIJIsl PEUIECHUS 3a7a4 Ha BRIYUCIICHUS U JOKA3aTeJIbCTBO;
5.IIpuoGpecTr OmbIT BHIMIOJTHEHUS MPOEKTOB Ha Temy «lIpuMeHeHue BEKTOPHOrO0 METOja

[IpH PELICHUN 3371a4 Ha BBIYUCIICHUE U JOKA3aTEILCTBOY.

BbINMyCKHUK MOJYYHT BO3MOKHOCTH HAYYHThCS B 7-9 Kiaccax 1uisi odecniedeHusi BO3MOKHOCTH

YCHELIHOT0 NPOJ0JIKeHHsI 00pa3oBaHus HA 0a30BOM M YIJIy0JIeHHOM YPOBHSIX

N3mepennsi U BbIYHCIEHHUSI

o Onepuposamv npedcmagieHusimMu o OIuHe, nIowaou, ooveme Kax eenudunamu. Ipumensme

meopemy ITugpazopa, gpopmynel niowadu, 06vema npu peuwenuy MHO2OWAa208blX 3a0ay, 8 KOMOPbIX He
6ce OaHHble NPeoCmAasiieHvl SI6HO, A MpPedyIom GblYUCIeHUL, Onepuposams 0oiee WUPOKUM
KOIUYeCmeom opmyn ONuHbl, NI0OUAOU, 00beMd, BbIYUCTAMb XAPAKMEPUCTIUKY KOMOUHayuti guzyp

(OKpyoHcHOCMEN U MHO20Y20IbHUKOB) 8bIMUCTAMb PACCMOAHUA MENCOY DUeypamu, NpUMeHsImb



mpueoHoMempuieckue Gopmynvl 015 GbIYUCICHUU 8 00Jlee CLONCHLIX CIYYAsX,

NPOBOOUMD BbIMUCTEHUS HA OCHOBE PABHOBEIUKOCIU U PABHOCOCMABIEHHOCIU,

®  1POBOOUMb NPOCMbLE BLIYUCTCHUS HA 00bEMHBIX MeNax,

® dopmyruposamev 3a0auu HA BblUUCIEHUE ONUH, NIowacel u 00vemMos u
peuams ux.

B noBceqHeBHO KM3HU U IPH U3YYEHUH IPYTUX MPEIMETOB:

®  1POBOOUMb BLIYUCICHUSL HA MECIMHOCIU,
® npumeHsmb QOpPMYIbl NPU BLIYUCTCHUSIX 8 CMENHCHBIX YUeOHbIX npeomMemax, 6
OKpYyHCcaroweri 0eucmeumeibHoCmu.
I'eomeTpuyeckue nocrpoeHust
e /300pasicamv 2eomempuieckue @ueypbl NO MEKCMOBOMY U CUMBOIbHOMY
ONUCAHUIO,
® CB00O00HO 0NEPUPOBAMb YEPMENCHLIMU UHCMPYMEHMAMU 8 HECI0HNCHLIX
CAVHASX,
®  GLINONIHAMb NOCMPOEHUST MPEY2OJIbHUKOS, NPUMEHAMb OMOeIbHble Memoobl
NOCMPOeHUU YUpKyiem U JUHEUKOU U Npoeooums npocmelwiue Uccied08anusi Yucia
peuteHut;
® u300padxcamv Munogvle NIOCKUe @Queypvl U 00beMHble meld C NOMOWbIO
NPOCMEUUUUX KOMNbIOMEPHBIX UHCIPYMEHMO8.
B noBceqHeBHO KM3HU U IPH U3YYEHUH IPYTUX MPEAMETOB:
® GBLINOJHAMb NpocCmeluiue NOCMPOeHUs: HA MeCmMHOCmU, Heobxooumbvie 8
PeanvHou HCU3HU,
® OYeHUBAMb PA3ZMePbL PealbHbIX 00BEKMO8 OKPYIICAOULe20 MUpQ.
IIpeoOpa3oBanus
o Onepuposamv nousmuem O08UdCEHUS U NPeodPA308aHUL NOO0OUs, 61A0emb
npuemamu NnoCmMpoeHus @uayp ¢ UCNOIb308AHUEM OBUNCEHUU U NPeodpa308aHUl
n0000UsL, NPUMEHSAMb NOJIYYEeHHble 3HAHUS U ONbIM NOCMPOCHULL 8 CMEHCHBIX NpeoMemax

U 6 pedjlbHblX CUMYauyusix oOKpyacarouieco mupa,



e cmpoums @ueypy, NO00OHYIO OAHHOU, NOIL308AMbCA CEOUCMBAMU NOO0OUS
07151 000CHOBAHUS CBOUCNE Pucyp;
® NpUMEHAMb C8OUCMBA OBUICEHUL OJisl NPOBEOEHUs. NPOCMEUUX 000CHOBAHUU
ceolicms guayp.
B noBce1HeBHO¥ KU3HU H MPH U3yYeHUH IPYTHX MPEIMETOB:
® NPUMEHAMb CEOUCMBA OBUINCEHUL U NPUMEHAMb No0obue 051 NOCMPOEeHUll U
BbIYUCTEHUU.
BeKTOpbl H KOOPAUHATHI HA TIOCKOCTH
o Onepuposamv  NOHAMUAMU — BEKMOp,  CYMMA,  pPA3HOCMb  8EKMOPOS,
npouseedeHue 6eKmopa Ha 4YUcClo, Y20l MenHcOy GeKmMOopamu, CKAIApHOe NpouzsedeHue
8EKMOP0OB, KOOPOUHAMbL HA NIIOCKOCIU, KOOPOUHAMbBL BEKMOPA,
®  GLINOIHAMYb OelCMBUsL HAO 8eKMOpamu (ClOdCeHUe, 8blYUMAHUe, YMHONCEHUE
HA 4UCTO), BLIYUCIAMb CKAIAPHOE NpouzgedeHue, onpeoeisims 8 NpOCMeuux Cuyyasx
Yeon Medcoy 6eKmopamiu, 6bINOJHAMb PA30dceHue BeKMopa HA COCMABIsoujuUe,
NPUMEHAMb NOJIYYeHHble 3HAHUA 6 (hu3uKe, NONb308AMbCA (YOPMYNIOU GbIUUCTICHUS
PACCMOSAHUSL MeHCOY MOUKAMU NO U3BECIHBIM KOOPOUHAAM, UCNOIb308AMb YPAGHEHUS
Gueyp ons peuwtenus 3a0ay;
® NpUMEHAMb BeKMOPbl U KOOPOUHAMDBL OJisl PEULEHUs. 2e0MEMPUYECKUX 3A0ay Ha
8bIYUCTEHUE ONIUH, Y2Tl08.
B noBceqHeBHO KM3HU U NIPH U3YYEHUH IPYTUX NMPEAMETOB:
® UCNONBL308AMb NOHAMUA BEKMOPO8 U KOOpOUHam OJisl peuleHus 3aoad no
Quzuke, ceoepaguu u Opyeum yuebHvim npeomeman.
HcTopusi MaTeMaTUKHU
o Xapakmepuzosamv 6KIAO  GbLOAIOWUXCS  MAMEMAMUKos8 6  pazeumue
MaAmemMamuxy U UHbLX HAYYHbIX oOacmetl,
® NOHUMAMb POIb MamemMamuxu 6 passumuu Poccuu.
MeToabl MaTEMATHKH
o Ucnonv3ys usyuenHvle mMemoobl, NPOBOOUMb OOKA3AMENbCMB0, GbINOIHAMb

onpoeepoicernue,



® gvlOUpamb  U3yueHHvle MemoObl U UX KOMOUHayuu Ol peuleHus
Mamemamu4eckux 3a0ay;

® UCNONBL308AMb MAMeMamuyecKue 3HaAHUs Ol ONUCAHUSL 3AKOHOMEPHOCIEN 8
OKpydicaroweli OeticmeumelbHOCMuU U NPoU38e0eHUsX UCKYCCMBd

npumMeHs1ms npocmeﬁmue npoepammmusle cpedcm@a U SJ1EKMPOHHO - KOMMYHUKAYUOHHbLE
cucmemsvl npu peuleHuu mamemanmudecKux 3a0ay.

2.Conepxanue yueOHOT0 Kypca

Copep:xaHue Kypca MaTeMaTHKHU B 7-9 KJiaccax

I'eomerpusn

I'eomerpuyeckue purypni

Durypsl B reOMeTPUU U B OKPYKAKOLIEM MUpe

['eomerpuueckas ¢Qurypa. PopMmupoBaHUE TMPEACTABICHUN O METANpPEeIMETHOM
MOHSATUU «DUTYPay.

Touka, nuHUS, OTPE3OK, MpsiMasi, Ty, JIOMaHas, IJIOCKOCTh, YToJl, OMCCEKTpHca yria
Y €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBass  cummerpusi  reomerpuueckux  ¢uryp. lleHTpanbHas  cuMMeETpuUs
T€OMETPUYECKUX QUTyp.

MHOroyroJibHUKHU

MHOroyrojlbHuK, €ro 3JIEMEHTbl MW €ro CBOWCTBA. Pacmo3HaBaHWE HEKOTOPBIX
MHOI'OYI'OJIBHUKOB.  Buvinykavle U Heguinykivie  MHO20y20abHuku.  lIpaBunbHbIE
MHOTOYTOJIbHUKH.

Tpeyronsuuku. BrwicoTa, Menuana, OuCCEKTpHCa, CPEIHSS JHHHUS TPEYyTOIbHUKA.
PaBHOOEApEHHBIN TPEYTOJBHUK, €0 CBOMCTBA U NMPU3HAKK. PABHOCTOPOHHUI TPEYTOJIbHUK.
[IpsAMOYTOJIBHBIN, OCTPOYTOJIbHBIM, TYIIOYTOJBHBIA TPEYTOJbHUKU. BHeEmHue yribl
TpeyroyibHUKa. HepaBeHCTBO TpeyroJibHUKA.

UYetsipexyronpauku. [lapamienorpamMmm, poM0O, IpsSMOYTOJIBLHUK, KBaApaT, Tpareus,
paBHOOeApeHHass Tpamenus. CBoiicTBA © MNpU3HAKM Mapajienorpamma, pomoa,
MPSMOYTOJIbHHUKA, KBaIpaTa.

OKpY,KHOCTb, KPYI



OKpy»XHOCTb, KpPYT, UX 3JIEMEHTBl M CBOMCTBA; LIEHTPAJIbHBIE U BIMCAHHBIC YIJIBL
KacarenbHass u cexywas K OKpPYXKHOCTH, uUX ceoiuicmea. BrucaHHble W ONHCaHHBIE
OKPYKHOCTH JIJISI TPEYTOJIHUKOB, Yemblpexy20ibHUKO8, NPABUTbHBIX MHO20)20IbHUKOS.

I'eomeTpuueckue purypni B npocTpancTBe (00beMHbIE TeJIa)

Muocozpannux u e2o s1emenmol. Hazeanus MHo202panHUKo8 ¢ pasubiM NOJIOHCEHUEM
u Koauwecmeom cpaweu. llepBUYHBIE NPEACTABICHUS O MNUPAMHULE, NapaUICICIUICE,
npusMe, chepe, mape, HUIMHIPE, KOHYCE, UX AJIEMEHTaX U MPOCTEHIITNX CBOMCTBAX .

OTHOmIEeHUS

PaBencTBO huryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [[pr3HaKu paBeHCTBA TPEYTOJIbHUKOB.

IHapa/uie1bHOCTH NPSAMBIX

[Ipu3Haku u CBOMCTBA MapalIeNbHBIX NMPSMBIX. AKcuoma napannenvHocmu Eexnuoa.
Teopema Daneca.

IlepnenaukyjasipHble NPSIMbIe

[Ipsamoii yron. Ilepnengukynsap k npsimoil. Haknonnasi, mpoekuusi. CepenrHHBIM
NEepHeHIUKYJIAp K oTpe3Ky. Ceoticmea u npu3HaKu nepneHOUKyIsIPHOCHU.

Ilooobue

IIponopyuonanvusvie ompesxu, nooooue gueyp. [loooouvie mpeyeonvruxu. Ilpusnaxu
noooousL.

B3aumMHoe pacnoJioskeHHne IPSIMOA U OKPYKHOCTH, 08YX OKPYICHOCHEI.

N3mepenusi u BIYMCJIEHUSA

Beauunnbl

[Tonstne Benmuuuubl. JnHa. M3Mepenue nimvHbl. EQUHULBI U3MEPEHUS IJIVHBI.
Bennunna yrna. ['pagycHas mepa yria.

[TonsiTe o muomanu TUIOCKOW (UTYpHI M €€ cBoiicTBaxX. M3mepeHue MIiomase.
EnnnHuLb n13MepeHus miomaiun.

[IpencraBienne o6 oObeMe u ero cpoiicTBax. M3mepenue oOwbema. EnuHuiibi
U3MEpeHHsI 00bEMOB.

I/I3MepeHI/Iﬂ H BBIYHCJICHHUA



NHCTpyMEHTBI 1711 U3MEPEHUN W TMOCTPOCHMI; M3MEPEHUE U BBIUYMCICHUE YIJIOB,
IuH  (paccTosiHui), Iwiomaaei. TpuroHoMmerpuueckue (QYHKIMU OCTPOTO yIjia B
PSIMOYTOJIBHOM TPEYTOJIbHUKE Tpuconomempuueckue Gyukyuu mynozo yaia. Beraucienue
AJIEMEHTOB TPEYTrOJbHUKOB C MCIIOJIb30BAHUEM TPUTOHOMETPUUYECKHUX COOTHOILICHUM.
dopMyIIbl TUIOMIAAN TPEYTONbHUKA, TapajljIieiorpaMMa M €r0 YacTHBIX BUAOB, (POPMYIIBI
JUIMHBI OKPYKHOCTH U uiomaan kpyra. CpaBHeHue U BbluucieHue mionaaeil. Teopema
[Tudaropa. Teopema cunycos. Teopema KocuHycos.

Paccrosinus

Paccrossane mexny toukamu. PaccrosHue OT TOUkM 110 HpsiMou. Paccmosnue
medxncoy gueypamu.

I'eomeTpuyeckue mocTpoeHust

['eomeTpudeckue MOCTPOCHUS JJIs UILUTFOCTPAIIMK CBOMCTB reOMETPUIECKHUX (PUryp.

NHCcTpyMeHTBl I TIOCTPOCHMM: IUPKYJb, JIMHEHKA, YTroJdbHUK. [Ipocmetiuiue
NOCMPOEHUsT YUPKYIeM U JUHEUKOU: NOCMpoeHue OUCCEeKmMpUcsl yeid, nepneHouKyiapa K
npAMOlL, yeid, paeHo20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 HO Mpem CMOPOHAM, O8YM CIOPOHAM U VeIy MeHCOY
HUMU, CIMOPOHE U 08YM NPUNEHCAWUM K Hell VeadM.

lenenue ompesxa 6 0GHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoGpa3zoBanus

[Tousatue mnpeoOpazoBanusa. IlpencraBieHue O  METANpPEIMETHOM  MOHSTUU
«rpeoOpazoBanue». Ilodobue.

JIBuxeHus

OceBass W IEHTpaJIbHasi CUMMETPHUS, HOBOPOM U NAPANIENbHLIL NePeHOC.
Kombunayuu osusicenuti na niockocmu u ux c80tcmaed.

BekTopbl U KOOPAUHATHI HA MJIOCKOCTH

BexkTopsl

[TonsiTne BekTOpa, MEHCTBUS HAJ BEKTOpPaMH, UCIOJb30BaHUE BEKTOPOB B (pu3mKe,
PA3I0J4CEHUe 8eKMOPA HA COCMABIAIOWUE, CKATISIPHOE NPOU3B8eOeHUe.

Koopaunarsl



OCHOBHBIE TOHATUSL, KOOPOUHAMbL BEKMOPA, pPACCMOAHUE MeHCOy MOUKAMU.
Koopounamwi cepedunvt ompesxa. ¥Ypasuenus gueyp.

IIpumenenue 6exkmopog u KoOpoOuHam O/ peueHuss NPOCMetUUUx 2eoMempuidecKux
3a0au.

HcTopusi MaTeMaTuKu

Bosnuxnosenue mamemamuxu xax Hayku, smanst ee pazeumus. Ocrhognbie pazoeinvl
mMamemamuxu. Beioarowuecs mamemamuxku u ux 6Kiao 8 pazeumue HayKu.

beckoneunocmv  mmuooiwcecmea npocmuix  uucen. Hucna u  OnuHbL  OMpe3Kos.
Payuonanvusie uucna. Ilompebnocms 6 uppayuonanvuwix yucnax. lllkona Ilugazopa

3apooicoenue ancebpvi 6 Heopax apupmemuru. An-Xopesmu. Poowcoenue 6ykeeHHOU
cumeonuxu. Il. @epma, @. Buem, P. [{exapm. Hcmopus eonpoca o naxodxcoeHuu ghopmyn
KOpHell aneeopaudeckux ypagHenuii cmenereti, oonvuux uemvipex. H. Tapmanwvs, /[ic.
Kapoano, HX. Abens, 3. I'anya.

llosgnenue memooa KoopouHam, NO380AAIOUE20 NEPEBOOUMb 2eoMempuiecKue
obvexmol Ha A3blK aneedpol. llossnenue epaguxos @ynkyui. P. Jlexapm, II. Depma.
lIpumepwbl pasnuunvix cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzancrkozo (Puobonauuu) o kporuxax, wucia ubonauuu. 3aoaua
0 waxmamuou oocke. CX00UMOCMb 2e0MeMPUUECKOU NPO2Peccull.

Hcmoxku meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuvie uepwvl. 1. Pepma,
b.Ilackanw, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenus k eeomempuu. Ilughazop u eco wixona. @anec, Apxumeo. Ilnamon u
Apucmomens. [locmpoenue npasunbHvlx MHO20Y20bHUKOG. Tpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue kyoa. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Esxnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmyaiama.

T'eomempus u uckyccmeo. I eomempuyeckue 3aKOHOMEPHOCMU OKPYHCAIOULE20 MUPAQ.

Acmponomus u ceomempusi. Ymo u kak y3uanu Anaxcazop, Ipamocgen u Apucmapx
o pasmepax Jlynvi, 3emau u Connya. Paccmosimus om 3emau oo Jlywer u Coanya.
Hsmepenue paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Diinep. H.U. Jlobauesckuti,

11.JI. Hebvuues, C. Kosanesckas, A.H. Koamozopos.



Mamemamuxka 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hagueaykux
Hayk, pazeumue poccutickoeo ¢roma, A.H. Kpwvinos. Kocmuuweckas npoepamma u M.B.
Kenowviuu.

7 knace
1. HayanbHble reomerpuueckue cBeaenus (10 yacon)

['eomeTrpuueckas purypa. DopMupoBaHue NpeaCTaBICHUN 0 METAIPEIMETHOM MOHSATUH

«burypa». [loHsiTue paBeHCTBA TEOMETPUIECKUX PUTYD.
Touka, JTUHUS, OTPE3OK, MpsMasi, Jyd, JIOMaHasl, INIOCKOCTh, yToJ, OMCCEKTpHUCa yriia U eé
CBOMCTBa, BUAbI YrioB. CpaBHEHHE OTPE3KOB M YIJIOB. M3mepeHue OTpe3KOB, IJIMHA
oTpe3ka. MI3MepeHne yrioB, rpagycHas Mepa yriia. CMeXHbIE U BEPTUKAIbHBIE YTJIbl, UX
cBoricTBa. buccekrpuca yrna. IIpsmon yron. IlepneHIuKyJIIpHBIE M MEPECEKAIOIIMECS
MpsMBIE.

2. Tpeyroabauku (17 yacoB)

TpeyronsHuk. [Ipu3naku paBeHCcTBa TPEYroNbHUKOB. [lepieHANKY AP K IPSAMOM.
CepeIMHHBIN MTEPIICHINKYIISIP K OTPE3KY.
MenuaHnbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEIPEHHBIN TPEYTrONbHUK U
€ro CBOMCTBA. 3a/1a4X HA MOCTPOEHUE C TOMOIIBIO IUPKYJIA U IMHEUKHU.
3. IlapasseabHbie npsimbie (13 yacos)

[Tpu3HaKku napayuieIbHOCTH NPSMBIX. AKCHOMAa NapajuIesIbHbIX NpsAMbIX. CBOMCTBA
napaJyIeIbHBIX IPSIMBIX(TEOPEMBI O APAIIIENBHBIX U MEPECEKAIOIIUXCS NPAMBIX ). [ IpusHak
nepnenouxyaprHocmu npamuix. OIpeneseHue; yCIOBUE , 3aKII0YCHHE TEOPEMBI;
JI0Ka3aTeJIbCTBO TEOPEMBI; TeOpeMa, oOpaTHast JaHHOU. /loka3aTenbCTBO OT MPOTHUBHOTO.
[Ipumep u KOHTpHIpPUMED.

4. CoOTHOLIEHHA MEKAY CTOPOHAMM M yIJIaMH TpeyroabHuka ( 18 yacos)

CyMmMa yrioB TpeyronbHuka. COOTHOIIEHUE MEXIY CTOPOHAMH U YIVIAMU
TpeyrojapHuKa. HepaBeHCTBO TpeyroyibHUKA. [IpsAMOyroyibHbIE TPEYTOJIBHUKY, UX CBOMCTBA
Y [IPU3HAKU paBeHCTBA. PaccTosiHMe OT TOUKMU 10 IpsAMOM. PaccTrosiHue Mexay
napajuieIbHbIMU NPSIMbIMU. [IOoCTpOEHME TPEYrOJIBHUKA 110 TPEM DIIEMEHTAM.

5. IloBTOopenue. Pemenne 3axa4 ( 10 yacos)

8 kaacc



Yeroipexyrojbaukn(14). MHOroyroJibHUK U €ro 3JIEMEHTBL. CBOWCTBA. PACIO3HABAHUE
HEKOTOPBIX MHOTOYIOJIbHUKOB. BBINYKJIbIE W  HEBBIMYKJIbIE MHOTOYTOJIBHUKH.
YetbipexyroapHuku. CyMma  yrjioB  BBIIYKIOTO  MHOTrOyrosibHuka.. [IpaBuiibHbIC
MHOTOyTOJIbHUKH. [lapaienorpamMm, ero cBOMCTBa U npu3Haku. [IpaMoyronbHUK, KBaapar,
poMO, UX CBOMCTBA W MpU3HAKU. Tpamnenus, CpeHss JIUHUS Tpaneluu; paBHOOEApEHHAsS
Tpanenusa. OceBas ¥ HEHTPpAIbHAS CUMMETPUSL.

Inomans(14). ITlonsTtue 1UIOmMIAAM MHOTOYTOJbHMKA. IlIomamu mpsSMOYTroJIbHUKA,
napajuiesiorpamma, TpeyroibHuka, Tpanenuu. Teopema Iudaropa

IMogoonbie Tpeyroabuuku(19). Ilponopyuonanenvie ompesku. Ilooodbue ueyp.
Ilooobnvie mpeyeonvhuxu. [Ipusnaxu nooobus mpeyeonvHukos. llpumenenue noooous K
odokazamenbcmey meopem U peuieHuro 3ao0ay. TPUrOHOMETPUYECKHE (PYHKIMU OCTPOTO
yTJia IPSIMOYTOJIEHOTO TPEYTOJbLHUKA.

Oxkpy:xkHocTb(17). B3auMHOE pacnoyiokeHNE NMPSMON U OKPY’KHOCTH. JIBYX OKPYKHOCTEM.
KacarenbHas u cexymas K OKpY>KHOCTH, UX CBOHCTBAa. OKPYKHOCTh U KPYT, UX JIEMEHTHI.
LlenTpanbHbIA, BIMCAHHBIA  YIJIBI, BEJIMYMHA BIOUCAHHOIO yria; Merpudeckue
COOTHOIIICHHSI B OKPY>KHOCTH: CBOMCTBA CEKYIIUX, KacaTeNbHBIX, XOpa. OKpYyKHOCTb,
BITMCAHHAS B TPEYTOJILHUK, M OKPY>KHOCTh, OIMCAHHAS OKOJIO TPEYTOIbHUKA. BriricanHbIe 1
OTHCAHHbIC YETHIPEXYTOJbHUKHU. BrucaHHbIE W OMHCAHHBIE OKPYXKHOCTH TPABUIBLHOTO
MHOTOYTOJIbHUKA.

9 kJace

BexTopbl. MeToa koopauHaT. (8 4acoB)

[Tonsitue BekTopa. [elcTtBus Hax BekTopamu( pPaBEHCTBO BEKTOPOB, CIIOKEHHE U
BbIUMTAaHUE BEKTOPOB, YMHOKEHUE BEKTOpA HA YKCJIO), UCIIOIb30BaHUE BEKTOPOB B (DU3HKE,
Dpa3odicenue 6eKmopa Ha cocmasisioujue.

Metoa koopaunar.(10uacos)

OcHoBubie moHATUA. Koopaunatel BekTopa. Ilpocteiimme 3agaum B KOOpAMHATAX
(paccTostHuE MEXly TOYKAMHU U KOOPJIMHATHI CEPEIMHBI OTPE3Ka). Y PaBHEHUS OKPYKHOCTH
U IpsiIMOi. [Ipumenenue 6ekmopos u KoopoOuHam npu peuleHuu 3a0adu.

CooTHolIeHUs1 MeKAY CTOPOHAMM M yrjlamMm TpeyrojabHuka. CkajasipHoe
npousseeHne BeKTOpoB. (11 yacos)

CuHyc, KOCUHYC U TaHT€HC yria. Tpueconomempuieckue )yHKyuu mynozo yaua.
TeopemMa CHHYCOB M TeopemMa KOCHHYCOB. BpIUMCIEHHE DJIEMEHTOB TpPEYroJIbHUKA C

HCIIOJIB30BAHUCM  TPUTI'OHOMCTPHUUYCCKUX COOTHOIICHUH. CKaJ'DIpHoe IMPON3BCACHUC
BCKTOPOB M €TI0 IIPUMCHCHUC B TCOMCTPUYICCKUX 3aavax.

JlJIMHA OKPYKHOCTH M IJIOIAAL Kpyra. (12 yacoB)



[IpaBunbHbBIE

MHOTI'OYT'OJIbHUKH.

JIBuxenus. (8 yacon)

Ilonstue

npeoOpa30BaHUU.

OKpy’KHOCTH,

IIpecraBnenue

ONMCaHHAsl  OKOJI0O  IPaBUJIBHOIO
MHOTOyTOJIbHUKAa W BOUCaHHasg B Hero. [locTpoeHue NnpaBHIBHBIX MHOTOYTOJIBHUKOB.
Jmna okpyxHocTH. [Imomans kpyra.

(o)

MCTAlIPECAMETHOM

ITOHATHUH

"mpeoOpazoBanue". OroOpaxenue miockoctu Ha ceds. [lomobue. IlonsTre ABMKEHUS.
OceBast U LeHTpalibHasi cUMMETpuu. [lapannenvhviti nepenoc. Ilosopom. Hanoowenus u
osudicenus. Kombunayuu osudicenuti Ha N10CKOCMU U UX C8OUCMEA.

00 akcuomax reomerpuu. (2 yaca)

becena 06 akcmomax reoMeTpuu.

HauaabHble cBeleHUsI U3 cTepeoMeTpPHH. (8 4acoB)

[Ipenmer crepeomerpun. ['eomerpuueckue Teila U MOBEPXHOCTH. MHOTOTpAaHHUKH U UX
snieMeHThl. [lepBuuHbIe mpeacTaBieHUs O IpuU3Me, MapajuleNienunesae, nupamuae, chepe,
niape, MWIMHAPE, KOHYCEe, UX JIEMEHTAX U MPOCTEUIINX CBOWCTBAX.

IHoBTOpenue. Pemenue 3a1au. (94acon)

3. TemaTn4yeckoe NJIaHUPOBAHME.

7 KJaace

Paznen

Koa-
BO
4acoB

TeMbl

Koa-Bo
4acoB

XapakTepHCTHKA OCHOBHBIX
BU/IOB J1eSITeIbHOCTH
yyauuxcs

OCHOBHBI
€ BHABI
BOCIIMTAT
eJIbHOM
aesTeIbH
ocTH

|. HauyaanHbIe
reoMeTpuyeckue
CBeICHHUA

10

Ilpsmas u orpesok. Jlyu
YTOI.

"

CpaBHeHHE OTpPE3KOB
YTJIOB.

n

Wsmepenne oTpe3koB
YTJIOB.

)54

[epnennukymnspHbie
MpsIMBIE.

Pemrenue 3agauq.

KontponsHas padora Nel.

OOBACHATH, YTO TAKOE OTPE30K, JyY,
yroi, Kakue (UIypbl HA3BIBAIOTCS
PaBHBIMH, Kak  CpPaBHHBAIOTCS |
U3MEPSIOTCST OTPE3KH W YIJBL, YTO
Takoe pajuyc M rpajycHas Mepa yria,
Kakoil yroil Ha3bIBacTCS TPIMBIM,
TYNBIM, OCTPBIM, DPa3BEepHYTHIM, 4YTO
TaKoe ceperHa OTpe3Ka U GHCcCeKTpuca
yrina, Kakde  YIribl  Ha3bIBAIOTCA
CMEXHBIMH U KAaKHE BEPTHKAIbHBIMHU;
dbopmynupoBaTh W OOOCHOBEIBAaTH
YTBEPXKJCHUS O CBOMCTBAaX CMEXHBIX U
BEPTUKAIBHBIX  YIJIOB,  OOBSCHSATH,
KaKue npsiMbIe Ha3BIBAIOTCS
MEPIECHINKYISIPHBIMA; (HOPMYIHUPOBATH
U 0OOCHOBBIBATH yTBEPXKICHHE O
CBOWCTBE IIBYX OPSIMBIX,
MEePIEHIUKYISIPHBIX K TpeTheii;
n300paxarh " pacrio3HaBaTthb
yKa3aHHble TMpocrteiinme Qurypsl Ha
YepTekax; pelaTh 3aJadd, CBI3aHHEIC

2,458

2,458

2,458

2,458

2,458

2,458




C 9THMH IPOCTEHIINMH QUTYpaMH

1. TpeyroJibHUKH

17

ITepBoiit MIPU3HAK
PaBEHCTBa TPEYTOJIHHUKOB

Mennana, OMCCEKTPHCH H
BBICOTHI TPEYTOJILHHUKA

Bropoii u
NIPU3HAKU
TPEYTOJIbHUKOB

TpeTuit
paBeHCTBa

3aga4n HA TIOCTPOCHHE

Perenue 3agau

Konrtponbnas padora Ne 2

OOBACHATH, Kakasi (Gurypa Ha3bIBaeTCS
TPEYrOJILHUKOM, YTO TaKoe BEpLINHEI,
CTOPOHBHI, yTJIBI u MEPUMETP
TPEYroJIbHUKa, KaKOH TPeyroJIbHUK
Ha3bIBAaeTCsl PaBHOOEIPEHHBIM M KaKOH
PaBHOCTOPOHHMM, KaKHe TPEYTOJIbHUKH
Ha3bIBAIOTCSA PAaBHBIMH; H300pakaTb U
pacro3HaBaTbHA gepTexax
TPEYyrONILHUKH W WX  JJIEMEHTHI;
(hopMyIHpoBaTh u JIOKa3bIBaTh
TEOpeMbl O TIPU3HAKaX pPaBEHCTBA
TPEYrOJIbHUKOB;  OOBSICHATH,  YTO
Ha3bIBaeTCs HEePIEeHUKYJISIPOM,
NPOBEAEHHBIM M3 JaHHOM TOYKH K
AHHOM NpsIMOi; (OpMyIUpOBaTH H
JIOKa3bIBaTh TeopeMy 0
HepIeHIUKYIIsIpe K TIPSIMO¥A;
OOBSCHATH, KAKHE OTPE3KH HAa3BIBAIOTCS
MEIUaHOM, OUCCEKTPUCOW M BBICOTOU
TpPEeyrolbHUKa;  (OPMYyIHUpOBaTh H
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
PaBHOOEIPEHHOTO TPEYTrOIbHUKA;
pemiatb  3aga4yM,  CBA3aHHBIE  C
MpPU3HAKaMU PABEHCTBA TPEYTOJIHHUKOB
u
CBOICTBAMUPaBHOOEAPEHHOTOTPEYTOITh
HHKa;(hOpPMYIIHPOBATH olpesieNicHue
OKPYXXHOCTH; OOBSACHATH, YTO TaKOe
HEeHTpP, paguyc, XopAa ¥ JHaMeTp
OKPYXKHOCTH;  pellaTb MpocTeimne
3aa4d Ha TIOCTPOEHHE (IOCTPOCHHE
yrila, PaBHOTO JaHHOMY, HOCTPOCHHE
OHCCEKTPHUCH yIJa.

2,458

2,458

2,458

2,458

2,458

2,458

1. I[apannenbHbie
npsiMble

13

[Ipu3Haku mapamienbHOCTH
JBYX MPSIMBIX

AxcuoMel napauICJIbHBIX
IpAMBIX

Pemenue 3agau

Kontponbnas padora Ne3

DopMyIHPOBATHONPEICICHUETIAPAIIICIT
BHBIX TIPAMBIX; OOBSICHATb C MOMOLIBIO
PHCYHKa, KaKde YIJBI, O0Opa3oBaHHBIC
OpH  NEPEeCeYEeHHH  JBYX  HPSAMBIX
ceKymeit, HAa3bIBAIOTCS HaKpecT
JIeXKALMMHU, KaKHe OJHOCTOPOHHUMHU U
Kakue COOTBETCTBCHHBIMU;
(dopmypoBaTh u JIOKa3bIBATh
TEOPEMBI, BBIP)KAIONINETIPH3HAKA
HapaJulelIbHOCTH  JIBYX HPSIMBIX;
OOBSCHATb, 4YTO TaKoe aKCHOMBI
TEOMETPUM M KAaKHE€ AaKCHOMBI YiKe
HCIOJIB30BANHCH paHee;
¢dopmynupoBaTh aKCUOMY
NapajuiebHbIX MPSMBIX W BBIBOAUTH
cnencTBust u3 Hed; QGopMmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
HapaUleNbHBIX  NPSAMBIX, OOpaTHBIC
TeopeMaMm 0 HPU3HAKAX
HapaJUIeNIbHOCTH, CBA3aHHBIX C HAKPECT
JIEKAIMMHU,0JHOCTOPOHHUMHHCOOTBET
CTBEHHBIMH YIJIAMH, B CBSI3M C ITUM
OOBSCHATb, YTO TaKoe YCIOBHE U
3aKJIIOUCHHE TEOPEeMBbl, Kakas TeopeMa
Ha3bIBAaeTCsl OOPATHOH MO OTHOIIEHHUIO
K JIaHHOH TeopeMe; OOBACHATH, B 4&M
3aKJIIOYAeTCsl METOJ| J0KA3aTeNIbCTBA OT
HPOTHUBHOTO

2,458

2,458

2,458

2,458




V. CooTHOLIEHHS MEXKTY
CTOPOHAMU U YIJ1aMH

18

DopmynupoBaTh u JI0Ka3bIBaTh
TEOpEMY O CyMME YIJIOB TPEYTrOJIbHUKA
U e€ CICICTBHE O BHEIIHEM YIie

TpeyroibHuKa TpEyroiibHuKa;  (GOpMyIMpOBaTh U
JIOKa3bIBaTh TEOPEMY O COOTHOIICHHSX
2 2,458
Cymma yrios MEXIy  CTOpOHAMH M yIJaMH
TpEyroJbpHHAKA TpeyronbHuKa (IpsMOe W OBpaTHOE
YTBEPXKICHUsI) W CIEACTBHUS W3 HeE,
CooTHOWIECHMS MEXTy 8 TEOpEMY O HEPABEHCTBE TPEYTOJLHUKA; 2458
CTOpOHAMHU U yTrijlaMHU dhopmyHpoBaTh " JOKa3bIBaTh
TpeyronbHAKA TEOPEMBI O CBOWCTBAX MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB (IPAMOYTOJTBHBII
KouTpoinbHas pabora Ned 1 Tpeyronsank ¢ yrom 30°, mpusmaxn | 2,458
PaBEHCTBAIPSAMOYTOJIBHBIX TPEYTOJIBHH
[psMOyTONIbHBIE 4 KOB);  (opMymHpoBaTh ompeneneHus | 2,4,5,8
TPeyroNbHAKH paccTosiHUsL  peluarh  3aJayd  Ha
BBIYHCIICHUE, JIOKA3aTelIbCTBO u
TOCTpOCHHE TPEYroNBHUKA 4 TIOCTPOCHHE,CBA3AHHBIECCOOTHOIEHHA [ o 45 @
MH MEKIy CTOPOHAMH U yIJIAMH
IO TPEM SJICMCHTaM TPEYTOJILHUKA M PACCTOSIHHEM MEXKITY
[T ——— 3 napauieIbHBIMU IPSIMBIMH. 5458
KonTponbras padora Ne5 1 2,458
IHoBTOpenue. Pemenue 10
3aaavd
HUTOro 68 yacoB
K\p 5
8 KJacc
Pasznen Koa- Tembl Koa-Bo | XapakTepuCTHKA OCHOBHBIX | OCHOBHEI
BO 4acoB BH/IOB JIeATeIbHOCTH ¢ BIJILE
BOCIIUTAT
qacoB Yyamuxcsa eaLHOI
JAesITeJIbH
ocTH
V. qublpexyFO.]IbHI/IKI/I 14 OOBSCHATH, YTO TAKOE MHOTOYTOJIHHUK,
€ro BCpPIUUHBI, CMEXKHBIC CTOPOHBI,
MHOTOyTONbHUKH 2 JMaroHal, n300paxarb u | 2458
pacro3HaBaTh  MHOTOYTOJNBHHKH — Ha
[apamnenorpamm u 6 yepTekax;  IOKa3elBaTh  dyeMeHTsl | 2,4,5,8
Tpamenus MHOTOYTOJIbHUKA, (OpMYyIHpOBaTE U
JIOKa3bIBaTh YTBEPKACHHE O CyMMeE
TIpSAMOYTOJIbHHUK, pom6, 4 YIJIOB  BBHIMYKJOTO MHOTOYTOJNBHUKA; [ 2 458
OOBSICHATH, KaKHe CTOPOHBI (BEPIIHHBI)
KBaJpart YETHIPEXYTOJILHUKA Ha3bIBAOTCS
TPOTHBONONOKHBIMK; - (pOPMYIMPOBATE [ 4 5g
Pemenue sanaq. 1 OTIpeIeTICHUsI napamienorpamma, |
KontponsHas padbora Nel. 1 TPAIICILIHL, upaBHOGeﬂpeHHOM 112458
OPAMOYTOJIBHOM Tparerui,
IpsIMOYrojibHUKa, pomba, KBajpara;
M300pakaTh W  pAcro3HaBaTh 3THY
eTBIPEXYTOJbHUKH; (OPMYIHUPOBATH H
JIOKa3blBaTh  YTBEPKICHHA 00 HX
CBOWCTBAX W MPHU3HAKAX
V1. Ilnomaas 14 (dhopMyIHpoOBaTh OCHOBHBIE CBOWCTBa




[Tnommane MHOTOYTOJIEHUKA

IImomane
apajuieiorpaMma,
TPEYTOJbHHUKA U TPATIEIHH

Teopema [udaropa.

Pemenne 3amau

KontponsHas padora Ne 2

[UIOLIA/ICHt U BBIBOJHUTH C MX MOMOIBIO
dhopMyJIBI IUIOIIAACH MPSIMOYTOJILHHKA,
napasuiesorpamMmma, TpEyroJibHUKa,
TpareIyy; (hopMmynupoBaTh u
[IOKa3bIBATh TEOPEMYy OO0 OTHOILICHUH
IUIOIIA/ICH TPEYTONBHUKOB, HWMCHOIIUX
[0 paBHOMY yriy; (OpMyIHpPOBATH U
JoKa3pBaTh TeopeMy Ilmdaropa wu
oOpaTHyl0 eif; BBIBOAWTH (opmyIy
lepoHa ans Twiomamu TPEyroJbHUKA;
pemiath 3aJaud  Ha BBIYHCICHHE U
JIOKa3aTeNbCTBO, CBsI3aHHEIE c
dopMyraMu momaned M TEOpeMOM
IMudaropa.

12458

1,245,8

1,245,8

12458

12458

VII. Ilogo0oHBIE
TPeyroJbHUKHU

19

Onpenenenue  TOJO0HBIX
TPEYTOJILHUKOB

[IpusHaku nonoous

TPEyroJIbHUKOB

KonTponbras pabora Ne3

MOHSTHE MIPONIOPIHOHATEHOCTH
OTPE3KOB; (dhopmynupoBarthb
onpeneneHus 0TI00HBIX
TPEYTONBHUKOB H K03 durmenTa
nomoous; (dhopMyIHpoBaTh "
JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHUH
Iomaneil MmogoOHBIX TPEYTONFHHUKOB,
0 TIpPH3HAKaX MOJOOUS TPEYTONBHUKOB,
0 cpemHeH IHMHHUM TPEYrOJbHHKA, O
MEepPEeCeUCHNH MEINaH

TPEYTOJbHHUKA, O TMPOMOPIIMOHAIBHBIX
oTpe3Kax B MPSMOYTOJIBHOM
TPEYTOJIbHUKE; OOBSICHATH, YTO TaKOE
MeTon IomoOMs B 3aJadaXx  Ha
MOCTPOCHUE, W TPHUBOAUTH MPUMEPHI
MPUMEHEHHS 3TOTO METO/1a;

1,2,45,8

12458

12458

[Ipumenenue mogo0ust K
JI0Ka3aTeNLCTBY TEOPEM U
peIIeHuIo 3a1a4

CoOTHOLIEHUS MEXAY
CTOpOHAMH H yTJIaMu
MIPSIMOYTOJIBHOT'O
TpEYroJIbHUKA

Konrtponbnas pabora Ned

UCIIONB30BATh  CBOMCTBA  MOJOOHBIX
TPEYrONLHUKOB B M3MEPUTENBHBIX
paboTax Ha MECTHOCTH; OOBACHATH, KAK
BBECTM  IOHATHE  HOmOOWMS  miIs
IPOHM3BOIBHBIX (BUTyYD; (OPMYIHPOBATH
onpefeNeHds M MIUTIOCTPUPOBAThH
TIOHATHS CHHYCa, KOCHHYCA M TaHTEHCa
OCTpOTo yrina IPAMOYTOJBHOTO
TPEYTONbHUKA; BHIBOAUTH OCHOBHOE
TPUTOHOMETPUUECKOE  TOXKAECTBO H
3HAUCHHS CHHyCa, KOCHHyCa |
tanrenca s yrios 300 , 450, 600;
peLLlaTb 3a1a4M, CBsI3aHHBIC C
nogo61eM TPEYTOLHUKOB, IS
BBIUMCIICHUS 3HAYeHHIt
TPUTOHOMETPUIECKUX yHKIHH
HCIIONB30BATh KOMITHIOTEpHbIE
IPOTPaMMBL.

12458

12458

12458

VIll. OxpyxHOCTH

17

KacarennHas
OKPY>KHOCTH

IlenTpanbhbie u
BIIMICAHHBIE YTIIBI

Yetoipe 3aMevaTeIbHbIe
TOYKH TPEYTOJIbHUKA

HccnenoBaTh B3aMHOE PacHoJIOKEHHE
psIMOH u OKPYXHOCTH;
(hopMyIHpoBaTh OIIpesieNIeHNe
KacaTeJIbHOMN K OKPYXHOCTH;
(hopMyIHpOBaTh u JIOKa3bIBAaTh
TEOPEMBI: O CBOMCTBE KacaTelbHOH, O
IpU3HAKe KacaTelnbHOH, 00 oTpe3kax
KacaTeJbHBIX, MPOBEJEHHBIX M3 OJHON
TOUKM;  (opMymHpoBaTE  MOHSTHE
LEHTPAIBHOTO yIJa U IPagyCHON Mepsl
IYTH OKPY>KHOCTH; (OpMyIUpOBaTh U

12458

12,458

1,2,45,8




Brucannas u omnmcaHHas 4
OKPY>KHOCTH

Pemenue 3amau 2

KonTposbhas pabora Ne5 1

JIOKa3bIBaTh TEOPEMBI: O BIHCAHHOM
yrie, O TpPOHM3BEAEHHH  OTPE3KOB
HepeCceKaAIOIUXC s XOpxH;
(hopmyHpoBaTh u JIOKa3bIBaTh
TEOPEMBI, CBSI3aHHBIE c
3aMedaTeNIbHEIMI TOYKaMHU
TPEyroIbHUKA: O OUCCEKTpHCE yIia u,
KaKk  CJIEACTBHE, O  IIepeccyeHHn
OHCCeKTpUC TPEYTOJIbHUKA; o
CEpeTMHHOM HEepIeHIUKyIspe K
OTpe3Ky W, Kak CIEJACTBHE, O
nepeceyeHnn CepeIMHHBIX
MEePIICHIUKYIISIPOB K CTOpOHaM
TPEYTONIbHUKA; O TEPECeYeHUH BHICOT
TPEYyTOJILHUKA; (hopmyHpoBaTh
onpeaeneHust OKpY’KHOCTEH,
BIHCAaHHOH B  MHOTOYTONBHHK U
ONHCAaHHOX OKOJO MHOTOYTOJBHHKA;
(hopMyIHpoBaTh u JIOKa3bIBaTh
TEOpeMbl: 00 OKPY>KHOCTH, BIIHCAHHOM
B TPEYrojbHHK; 00 OKpPY>XHOCTH,
ONHCAaHHOW OKOJIO TPEYroNbHHUKA; O
CBOICTBE CTOPOH OIHCaHHOTO
JETHIPEXYTOJIbHUKA; O CBOICTBE YyIJIOB
BIIHCaHHOTO YeTBIPEeXyTOJIbHIKA,
pemiatb  3agaud  Ha  BBIYHCICHHE,
JI0Ka3aTeNbCTBO u MOCTPOEHUE,
CBsI3aHHbIE c OKPY’KHOCTEIO,
BIHMCaHHBIMU u OIIUCAaHHBIMH
TpeyTroJIbHUKaMU u
YeTHIPEXyTroJIbHUKaMHU

1,2,45,8

1,2,45,8

12458

IHoBTOpEHHeE.
Pemenne 3agau

12458

HUToro

68

qacoB

K\p -5

9 KJjacc

Paznen

Ko.1- Tembl KoJa-Bo
BO JacoB
JacoB

XapakTepuCTHKA OCHOBHBIX
BU/IOB J1eSITeJIbHOCTH
YYAI[AXCHA

OCHOBHBI
€ BH/BI
BOCIIMTAT
eJIbHOM
JnesiTeJIbH
ocTH

IX. BexTopbI

[ousitue BexTOpa 2

CroxeHue © BbIYUTAHHE 3
BEKTOPOB

DopmypoBaTh OTIpeNIeNICHNU S "
WILTIOCTPUPOBATh MOHATHA BEKTOPA, €T0O
JUIMHBI, KOJUIMHEApHBIX W  PaBHBIX
BEKTOPOB; MOTHBHPOBAaTH BBEICHHE
TOHSATUA W JCHCTBUI, CBS3aHHBIX C
BEKTOPaMH, COOTBETCTBYIOILUMHU
[IpUMepamH, OTHOCSITIIUMHUCSI K

1,2,45,8

1,2,45,8




YMHOKEHHE BEKTOpa Ha ¢du3MYeCKUM BEKTOpHBIM BeiuuuHam; | 1,2,4,5.8
QHCIIO. Tpumenenue NPUMEHSTh BEKTOPHI U JICHCTBUS HAJ
3 HUMH TIPH PEIICHHH TeOMETPHYECKUX
BEKTOPOB K  pElIEeHHUIO sanay
3aga4
X. Metox KOOPIMHAT 10 10 OOBSICHATD u WITIOCTPUPOBATH
MOHSTHSL  TPSIMOYTOJBHON CHCTEMBI
KOOpL[I/IHaTBI BEKTOpa 2 KOOpAMHAT, KoopauHat Touku u | 1,2,4,58
KOOpDJMHAT BEKTOpPA; BBIBOAUTH W
IIpocreiiimme 3amaun B HCIOJIb30BaTh Mpu pemenun 3axad | 1,2,4,5,8
KOOp/MHATAX hopmyJibt KOOpIUHAT ceperHbI
2 OTpe3Ka, IJIMHBI BEKTOpA, PaCCTOSHUS
MEXKIy IBYMS TOYKaMH, YpPaBHEHHUS
VYpaBHEHHS OKPYKHOCTH H OKPYKHOCTH M [PAMOH. 1,245,8
NpAMON
3
Pemenue 3amau 2 124,58
KonTposbHas padora Ne 1 1 1,24,5,8
Xl. CoorHomienus | 11 DopMyTHUPOBaTE M WILIIOCTPUPOBATH
MEXKIY CTOPOHAMH H OINpEJIEeNICHNs] CHHyCa, KOCHHyca W
taurenca yraos or 0° go 1809
yriamu BBIBOJIUTH OCHOBHOE
TpeyrojbHUKA. TPUTOHOMETPUYECKOE  TOXKIECTBO |
CraasipHoe bopMy I IpHBE/ICHNS;
npou3Be/ieHUe (hopmMyIMpoBaTh u JIOKa3bIBaTh
TEOPEMBI  CHHYCOB M KOCHHYCOB,
BEKTOPOB.
OPUMEHATH WX 0P pELIeHHH
CHHYC, KOCHHYC, TAHTEHC 3 TPEYTOJILHUKOB; OOBACHATB, KAk 12458
UCIIOJIB3YIOTCS  TPUTOHOMETPUYECKUE
yrna (hopMyJIBl B M3MEPUTENIBHBIX paboTax
Ha MECTHOCTH; (bopMyIIMpOBaTH
CootHotmeHus Mex 1y OTIpENIENICHUS YTIIa MEKIY BEKTOpAMH U 12458
CTOpOHAaMHU M yTJ1aMH CKaJSIPHOTO TIPOM3BEACHHSI BEKTOPOB;
TPEyroJbHHKA. 4 BBIBOAUTH  (DOPMyJTy  CKaJISpPHOrO
[POU3BEINEHUs  Yepe3  KOOPAUHATHI
CxalnsipHOE TPOM3BEICHUE BEKTOPOB; (opmymmposats u 12458
BEKTOPOB 006OCHOBBIBATH yTBEPXKIECHHE o
2 CBOWCTBAX CKAJISPHOTO IPOU3BE/ICHUS;
UCIIOJIb30BATh CKaJIIPHOE
Pemenue 3agau 1 npou3BeeHHe BeKTOpoB Ipu pemennn | 1,2,4,5,8
3aj1au4.
Kontponsuas pabora Ne 2 1 1,24,5,8
XIl. Jnmaa 12 oTpeneNieHne MPAaBUIIEHOTO
OKPY/KHOCTH - MHOTOYTOJIbHUKA; (OpMyIHpOBaTh U
JIOKA3bIBATH TEOPEMBI 00 OKPYIKHOCTSIX,
I0Mmane Kpyra OINMCaHHOU 0KOJIO NIPaBUIILHOTO
MHOT'OYTOJIbHHKA M BIMCAHHON B HETO;
IIpaBuibHble 4 BLIBO;[ZITL U HCTIONb30BaTh (OPMYJIBI 12458
MHOT'OYTOJIbHUKH IUTSt BBIUUCIICHUS ILIOLIAM
NPAaBUIBHOTO  MHOTOYTOJIbHUKA, —€ro
I[HHHa OKPYKHOCTHU u CTOPOHBI U pajuyca  BIIMCAHHOMH 124,58
IUIOLIAAb Kpyra OKDYXXHOCTH; pelraTb 3amadd  Ha
4 MOCTPOCHHUE NPaBUIBHBIX
MHOTOYTOJIGHUKOB; OOBACHATE TIOHSTHS
Pemenue 3anaq 3 JUIMHBI OKPYXHOCTH U IUIOLAAM KPYyra; 12458
Korponbras pabora Ne 3 1 BBIBOJUTH (DOPMYJIBI JUTS BBIYMCIICHUS 12458

JUTMHBl OKPYXHOCTH M JUIMHBI YT,
IUIOIIAAN KpyTa | IUIOIaJy KPyTroBOTO
CEKTOpa; MPUMEHATH 3TH (OPMYIIBI IPH
pELIeHNH 3a/ad.




X1, JIBukenus

TlousTue aBUXKEHUS

ITapamienbHelii IEpEeHOC U
IIOBOPOT

Pemrenue 3agau

KonTponbras padora Ne 4

OOBACHATH, YTO TaKOe OTOOpakeHHE
IUIOCKOCTH Ha ce0sl M B KaKOM Cilydae
OHO Ha3bIBaeTCs JIBH)KCHHEM
IUIOCKOCTH; OOBSICHATH, YTO TaKoe
oceBas  CHUMMETpHs,  IEHTpajbHas
CHMMETpHS, TTapaJUICNIbHEINA MIepeHoc U
HOBOPOT; OOOCHOBBIBATb, YTO 3TH
OTOOpaKEHUsI IUIOCKOCTH Ha  cels
SBJISIOTCS  JIBIDKCHHSAMH; OOBSACHSATS,
KaKkoBa CBSI3b MEXIY IBIDKCHHSIMH H
HaJIO)KCHUSIMH;

12458

1,245,8

1,245,8

1,2,45,8

XIV. HauvaubHble
CBe/IeHUs u3
cTepeoMeTpHH
1 MHororpaHHUKH
2 Tena u moBepxHOCTH

BpaLIEHUs

YTO TaKO€ MHOTOIPaHHHK, €ro TPaHH,
pE€Opa, BEpIIMHBI, THATOHAIM, KaKOW
MHOTOTPaHHHUK HA3BIBACTCS BBIMYKJIIBIM,
YTO TaKoe II-yrojbHas TmpusMa, e
OCHOBaHUsI, OOKOBBIC TPaHU U OOKOBBIC
pébpa, Kakas mOpU3Ma Ha3bIBACTCS
MpSIMOM W Kakas HAKJIOHHOWM, YBBICOTA
OpU3MBI, Kakas IpH3Ma Ha3bIBAeTCS
napayuiesenuneoM, GopMyIupoBaTh U

000CHOBEIBATH yTBEPIKICHHS 0
CBOICTBE HaroHayen
napajuiefienunesa  H O KBagpare
MaroHaIn MPSIMOYTOJIEHOTO

napaienenunena; ¢gopmyiny oObéma
HPSIMOYTOJIBHOTO  MapajulelIeuIe a;
OOBSICHATb,  KAaKOH  MHOTOTIPAHHHK
Ha3bIBaeTCsl IHPaMUIOH, YTO TaKoe
OCHOBaHHUE, BEpIINHA, OOKOBBIC I'DaHH,
OOKOBBIE pEOpa W BHICOTA MUPAMUJIBL,
Kakast nupaMuaa Ha3bIBaeTCS
NpaBUIbHOH, YTO Takoe amopema
HpaBMHbHOﬁ InmupaMuibl, IPpUBOJAUTH
hopmymy 00BéMa MTUPAMHUIBI;
OOBSCHATh, Kakoe TENO Ha3bIBACTCS
IWIMHAPOM, YTO TaKkoe ero och,
BBICOTA, OCHOBaHWE, Paauyc, OOKOBas
HOBEPXHOCTh, 0Opasyromiue, pa3BEépTKa
60oKOoBOM HOBEPXHOCTH, KaKUMH
dbopMmyTamMu  BBIpaXkaloTcs OO0BEM U
wiomans  OOKOBOW  MOBEPXHOCTH
WINHAPA; OOBICHATH, KaKoe Telo
Ha3bIBAETCS KOHYCOM, YTO TaKoe ero
oCb, BBICOT4, OCHOBaHWE, OOKOBas
MOBEPXHOCTh, 00Opasyroline, pa3sBepTka
60KOBOM MOBEPXHOCTH, KaKUMH
¢dopMynaMu  BBIp@KAIOTCST  00BEM
KOHyca H| wiomanp  OOKOBOM
MOBEPXHOCTH;  OOBSACHATH,  Kakas
HOBEPXHOCTh HasbIBaeTcst cdepoil u
KaKoe TeJI0 Ha3bIBACTCS IIAPOM, YTO
Takoe paauyc U auaMerp cgepsl
(mapa), KaKUMU ¢dopmynamu
BBIpAXAIOTCSl 00BEM IIapa M IUIOLIA]b
cdepsl; n300paxkaTh U pacno3HaBaTh Ha
pHCYHKax TpH3MYy, MapaUenenune],
nupamMuay, HWIMHIP, KOHYC, 11ap.

12458

1,245,8

00 akcuomMax
IUIAHUMETPUH

12458

IToBTOpenne. Pemenue
3aga4

1,2,45,8




HTOr0 68uaco
B
K\p 5
CoriacoBaHo CoriracoBaHo
[IpoTokoma 3acenaHuss METOIMYECKOTO 3amectutenb aupekropa no YBP
00BeIMHEHUS MATEMATHKU U PU3UKH /Ps6ues 10.1./
MBOY munest Ne45 ot 20 1 Nel aprycta 20 T.

/BopkyT O.H./
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	применять простейшие программные средства и электронно-коммуникационные системы при решении математических задач.
	2.Содержание учебного курса
	Содержание курса математики в 7–9 классах
	Геометрия
	История математики


	7 класс
	Треугольник. Признаки равенства треугольников. Перпендикуляр к прямой.  Серединный перпендикуляр к отрезку.

