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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

[TporpammMa obecnieunBaeT JAOCTHKEHUS CIEIYIOIIUX PE3yabTaTOB OCBOCHHs 00pa3oBaTEIbHOM
IPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUS:
JUYHOCMHbLE:

dbopMupoBaHHE OTBETCTBEHHOIO OTHOUICHMSI K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
o0yyaromuxcst K CaMOPa3BUTHIO W CaMOOOpPAa30BaHMIO HA OCHOBE MOTHBAIMU K
00y4eHHIO U MO3HAHUIO, BEIOOPY NaibHeiiero oopa3oBanus Ha 06a3e OpUEHTHUPOBKH B
mupe mpodeccuii U MpodecCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO
UHAMBUAYAIIbHOH  00pa3oBaTeNbHONW  TPAGKTOPUU  C  yYETOM  YCTOHYMBBIX
II03HABATEJIbHBIX UHTEPECOB;

dbopMupoBaHHE IIEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHUKHY;

dbopMUpOBaHHEe KOMMYHHKATUBHOW KOMITIETEHTHOCTH U OOIICHHH U COTPYAHHYECTBE CO
CBEPCTHHUKAMHM, CTApPIIMMH U MJIQJIIUMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUJIAX JEATEIbHOCTH;

YMEHHE SCHO, TOYHO, TPAMOTHO H3JaraTb CBOM MBICIIM B YCTHOM M NMHCHBMEHHOMN peuH,
MMOHUMAaTh CMBICI TIOCTaBJICHHOW 3aJayd, BBICTPAUBATH APTYMEHTALIUIO, IMPUBOJHUTH
MIPUMEDPHI .

KPUTUYHOCTh  MBIIUICHUS, YMEHUE pPACHO3HABaTh JIOTMYECKH  HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa,

MO3UTUBHOCTh MBIILJIEHUS, WUHUIMATUBY, HAXOIYUBOCTb, AKTUBHOCTb IPU PpPELICHUU
F€OMETPUUYECKHX 3a/1a4;

YMEHHE KOHTPOJIMPOBAaThH IMPOLECC W  pe3yapTaT y4eOHOH  MaTeMaTHYeCKOH
JIeATEIbHOCTH;

CIIOCOOHOCTh K HMOLIMOHAILHOMY BOCHIPHUATHIO MaTEeMaTHYECKUX OOBEKTOB, 3ajad,
pELICHUH, PACCYKICHUM;

Memanpeomemnoie YY/[

Pezynamuenvie YY/[

CpenctBoM (popmupoBaHus peryiaTUBHbIX Y Y ][ ciy’KaT TEXHOJIOTUS MPOAYKTUBHOIO YTEHUS U
TEXHOJIOTUS OLIEHUBAHUS 00pa30BaTEIbHBIX TOCTH)KEHUH (YyUEeOHBIX YCIIEXOB).

1. YMeHue caMoCTOSITENIbHO ONpEeAeNsaTh LEeau OO0y4YeHHs, CTaBUTh M (OpPMYJIUPOBATH HOBBIE
3aJaud B ydyeOe M MO3HABATENBbHOM AEATENbHOCTH, Pa3BUBaThb MOTHBBI U HMHTEPECHl CBOEH
MO3HABATENIbHON JesiTeTbHOCTH. OOYUarOIIHIICS CMOXKET:

aHAIM3UPOBATH CYIIECTBYIOIIUE U IJIAHUPOBATH Oynymire oOpa3oBaTeNbHbIE PE3YIbTAThI
UACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOIEMBI U OMIPEIEISITh TIIaBHYIO MTPOOIIEMY;
BBIIBUTATh BEPCUU pEUICHHUS MpoOIemMbl, (GOPMYIUPOBATH THIOTE3bI, MPEIBOCXUIIATH
KOHEYHBIN pe3yJIbTart;

CTaBUTh I1€Jb JIEATETLHOCTH HAa OCHOBE OMPENEIECHHON MpPOOJEMBbl U CYIIECTBYIOIIUX
BO3MOKHOCTEI;

dbopMynupoBaTh yueOHBIE 3aJaud KakK [Iaru JOCTHIKEHHsI IIOCTABICHHOM IenH
JIEATEIbHOCTH;

06OCHOBLIBaTL EJICBBIC OPUCHTUPBI U IPUOPUTETHI CChIJIKAMU Ha HECHHOCTHU, YKa3bIBasA U
000CHOBBIBas JIOTHUECKYIO MTOCIEA0BATEIHHOCTHIIIATOB.

2. VYMeHHWe CaMOCTOSTENIIBHO IUIAHUPOBATh IIYTH JOCTHIKCHHS IeJed, B TOM YHCIE
anbTepHATHUBHBIC, OCO3HAHHO BHIOMpaTh Hanboneedd(heKTUBHBIE CIOCOOBI PElIeHUsT YUYeOHBIX U
MMO3HABATENbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

OTIpeIeTISATh HEOOXOUMbIE JeHCTBHE(s)) B COOTBETCTBUU C y4eOHON M MO3HABATENbHOM
3a/1a4yeil U COCTaBIATh AITOPUTM MX BBIIOJTHEHNUS,



00OCHOBBIBAaTh M OCYHIIECTBIIATH BBIOOp Hambosiee 3(pPEeKTUBHBIX CHOCOOOB peIIeHUs
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4;

OTIpeNeNATh/HaX0AUTh, B TOM 4YHCIE M3 TMPEAJIOKCHHBIX BapUAHTOB, YCIOBHUS IS
BBITOJIHEHUS Y4€OHOH M MO3HABATEIbHOM 3a/1a4H;

BBICTPANBATh J>KW3HCHHBIC IUIAHBI HAa KPAaTKOCPOYHOE Oymyluee (3asiBiATH IIEICBBIC
OPHMEHTHPBI, CTABUTh AaJCKBATHBIC WM 3a/auyd WIIPEUIaraTh JCWCTBHSA, YKa3blBas |
000CHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATEIILHOCTD IIAaroOB);

BBIOMPATh M3 MPEATI0KEHHBIX BAPHAHTOB M CAMOCTOSATEIIBHO UCKATh CPENICTBA/PECYPCHI
IUISL pEILICHHUS 33/1a41/AOCTHIKEHUS LeIIH;

COCTAaBJIATh IUJIAH pEUICHUs MpoOIeMbl (BBIIOJIHEHUS TPOEKTa, MPOBEACHUS
HCCIe0BaHUs);

OIIPEICTIATh NMOTEHIMAIBHBIC 3aTPYAHEHUS MPH PEIICHUH y4eOHOH M MO3HaBaTEIbHON
3a7a4M U HaXOJAUTh CPEACTBA [UIS MX YCTPaHEHHUS;

ONKCBHIBATh CBOM OMBIT, OQOPMIISS €ro JUisd MepeJadyd JIpyruM JIOASM B BUJC
TEXHOJIOTUH PEIICHHUS MPAKTUIECKUX 33/1a4 OIPEIeICHHOTOKIIacca;

IUTAHUPOBAaTh U KOPPEKTHPOBAaTh CBOIO  HMHAMBUAYAJIbHYIO  00pa3oBaTENbHYIO
TPAaEKTOPHIO.

3. YMeHHE COOTHOCUTh CBOM JEWUCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYILECTBIIATH
KOHTPOJIb CBOEH JEATENILHOCTH B TPOILECCe JOCTHKEHHS pe3yJbTara, OMPENesiTh CIIOCOOBI
NEHCTBUI B paMKax MPEASIOKEHHBIX YCIOBUW M TpeOOBaHMl, KOPPEKTUPOBATH CBOU JIEUCTBUS
BCOOTBETCTBUU C H3MEHSIONICHCS cuTyanuein. OOyJaronmiicss CMOXKET:

OIPEETATh COBMECTHO C TIIE€AaroroM W CBEPCTHHUKAMU KPUTEPUH IUIAHHPYEMBIX
PE3YJIbTaTOB U KPUTEPHH OLICHKH CBOCH YUeOHOWICSITENbHOCTH;

CHCTEMaTH3HPOBATh (B TOM YHCIIE BBHIOMPATh MPUOPUTETHBIC) KPUTEPHU TIAHUPYEMBIX
PE3yIBTATOB M OIICHKH CBOCH JEATEIBHOCTH;

OoTOMpaTh WHCTPYMEHTHI [UI OIICHUBAHUS CBOEH JEATENBHOCTH, OCYILECTBISTH
CaMOKOHTPOJIb CBOCH JIESATEIBHOCTH B PAMKAXITPEJIOKEHHBIX YCIOBUH U TPEOOBaHMIA;
OLCHUBATb CBOIO JACATCIBbHOCTL, APrYMCHTHPYS IMPUYUMHBI JOCTUKCHHUA WJIIM OTCYTCTBHA
IUIAHUPYEMOTO PE3yJIbTaTa,;

HaXOJUTh JIOCTaTOYHBIE CPEJICTBA JUIsl  BBINOJHEHUS y4eOHBIX JEHCTBHHA B
W3MEHSIONICNCS CUTYAIlUU W/WUITU TIPU OTCYTCTBUH TUIAHHUPYEMOTOPE3YIbTaTa;

paboTasi Mo CBOeMY IUIaHy, BHOCUTh KOPPEKTHUBbI B TEKYUIYIO JESITEIbHOCTh Ha OCHOBE
aHaM3a M3MEHEHUH CHUTyalluM Ui TOJTyYeHHUS3aIUIaHUPOBAHHBIX XapaKTePUCTUK
MPOJYKTa/pe3ynbTara;

YCTAQHABJIMBAaTh CBA3b MEXAY IMOJYYEHHBIMH XapaKTePUCTUKAMH TMPOAYKTa H
XapaKTEepUCTUKaMHU Ipolecca ASATEIbHOCTH U TI0 3aBEPIICHUHIEATEIbHOCTH MpeaiaraTh
HN3MCHCHHUEC XapaKTCPHUCTHUK IIpoHecca I IMOJTYUCHUS YIYUIHICHHBIX XapaKTCPUCTHUK
TPOJIYKTa;

CBEPATH CBOU ﬂeﬁCTBHH C OCJIbIO U, IIpU HCO6XOI[I/IMOCTI/I, HCIIPABJIATH OIIINOKHU
CaMOCTOSATENBHO.

4. VYMeHue OICHMBATh MPABUJIBHOCTh BBIMOJTHEHHS Yy4eOHOH 3amaud, COOCTBEHHBIC
BO3MOKHOCTH €€ pemieHns. O0ydarommiicss CMOXKET:

OIpeIeNIATh KPUTEPUU PABMIIBHOCTU (KOPPEKTHOCTH) BBITIOJIHEHHS yueOHO 3a/1auu;
aHAJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JUIS
BBINOJIHEHUS YUeOHOM 3a/1auu;

CcBOOO/IHO TOJI30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSIMH OILICHKH M CAMOOILIEHKH, UCXOIS
U3 L€ U UMEIOLINXCS CPEJICTB, pa3indaspe3yiabTaT U CIOCOObI 1eHCTBUM;

OLIEHUBATh MPOAYKT CBOCH JEATENbHOCTH IO 3aJaHHBIM W/MJIM CaMOCTOSTEIIBHO
oTpesieNIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIETBIOIEATEIHHOCTH;

00OCHOBBIBaTh JOCTH)KUMOCTh LI€IM BBIOPAaHHBIM CITIOCOOOM Ha OCHOBE OLICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUXPECYPCOB;



e (ukcupoBaThb U  AHATU3UPOBATh JUHAMHUKY COOCTBEHHBIX  0Opa30BaTEIbHBIX
pe3yJIbTaToB.

5. BiageHue ocHOBaMU CaMOKOHTPOJIS, CAaMOOLIEHKH, NPUHATUS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOM MIo3HaBaTreabHONH. O0yJaronuics CMOXKET:

e HaOIIOAATh M AaHATU3UPOBATH COOCTBEHHYIO YUEOHYIO M TIO3HABATENIbHYIO JESITEIbHOCTD
U JIeATENIHOCTD IPYTUX 00YYaOUINXCS B MPOLECCEB3aNMOIPOBEPKH;

® COOTHOCHUTbH pealibHbIC U MJIAHUPYEMBIE PE3YJIbTAaThl MHIMBUYaIbHON 00pa3oBaTeaIbHON
JESTENIbHOCTH U JeNIaTh BHIBOIBL;

® [PUHUMATH PEIICHUE B y4eOHOW CUTYAIlUU M HECTH 33 HETO OTBETCTBEHHOCTH;

® CaMOCTOATENBHO OMNpPENENsATh MPUYMHBI CBOEro YCIieXa WM Heyclexa W HaXOAUTh
CIOCOOBI BBIX0/1a U3 CUTYallUU HEYCIIEXa;

® PETPOCHEKTUBHO OIpENeisITh, KaKue ICHCTBHUS MO pEIICHUI0 y4yeOHOW 3ajayu Wiu
napaMeTpbl 3TUX JACUCTBUU TNMPUBEIH K IMOTYYCHHIOMMEIOUIErocsl MPOAYyKTa y4eOHOMH
JESITEIIbHOCTH;

® JIEMOHCTPUPOBATh NPUEMBl PETYIALUU NCUXO(PU3HOIOTHUECKUX/ HMOIUOHATIBHBIX
COCTOSHUN i JOCTKeHUs d(Pdexra yCIOKOSHUSYCTPAaHCHHS] AMOIHMOHAIBHON
HaNpsDKEHHOCTH), d¢dekTa BOCCTaHOBIEHHUS (OcialieHHs] MPOSBICHUN YTOMIICHUS),
a¢dekra akTuBH3aMH (TOBBIIICHUS IICHXO0(PH3UOIOTHICCKON PEAKTUBHOCTH).

CpenctBoM popmupoBaHUs PEryIATUBHBIX Y Y [ ciayaT TEXHOIOTHs TPOAYKTUBHOTO YTCHHS U
TEXHOJIOTHS OLIEHUBaHUsI 00pa30BaTEIbHBIXJOCTHKCHIH (YUeOHBIX YCIIEXOB).
ITo3znaBartenbHbIE YY /|

6. YmeHue oOmnpeAeniarb TMOHATHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBAaTh AaHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENILHO BBIOUPATHOCHOBAHUS U KPUTEPHUH AJsl KIIacCU(UKALINU,
YCTaHABJIMBAaTh IMPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTb JIOTMYECKOE pacCyXKICHHE,
YMO3aKII04eHue(MHAYKTUBHOE, IEAYKTUBHOE, [10 aHAJIOTUHU) U AeNaTh BhIBOABL. OOyuaromuiics
CMOXKET:

e 110A0MpaTh CJIOBA, CONOAUYNHEHHBIE KIIIOUEBOMY CIIOBY, OIIPEJEISIIOIINE €r0 IPU3HAKU U
CBOMCTBA;

® BBICTPAWBATh JIOTMYECKYIO LEMNOYKY, COCTOSALIYI0 K3 KJIIOYEBOrO0 CJIOBA U
COTIOTYMHEHHBIX EMY CJIOB;

® BBIJCIATH OOIIUI MIPU3HAK ABYX WJIM HECKOJIBKUX MPEAMETOB WM SBICHUNA U OOBACHATH
UX CXOJCTBO;

e O0BEAWHATH MPEIMETHl U SBJICHHUS B TPYIIBI 10 ONPEACICHHBIM IPU3HAKAM,
CpaBHMBATh, KJIACCU(PUIMPOBATH U 000011aTh (DaKThl USBICHUS;

® BBIJCIATH SBICHUE U3 OOIIETo psija IPYTUX SBICHHUIA,

e OmpenensaTh 00CTOSATENBCTBA, KOTOPHIE MPEIIIECTBOBATH BOSHUKHOBEHHUIO CBSI3U MEXKIY
SBIIGHUSIMU, U3 OTHX OOCTOSITETBCTB BBIICIATHONPEACISIONIUNE, CIOCOOHBIE OBITH
MPUYUHON TAHHOTO SIBJICHUS, BBISIBIIAT IPHYUHBI U CIICJICTBUS SIBICHHIA,

® CTPOUTH pacCyXJIEeHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJIEHHE HAa OCHOBE CPaBHEHHUS MPEIMETOB U SIBJIICHUM, BBIJIEISAS IPU 3TOM
o0111e NpU3HaKu;

® u3jarath MOJYYEHHYIO HMH(OpMalMIO, HUHTEPHPETUPYS €€ B KOHTEKCTE pelraeMoin
3a/1auy;

® CaMOCTOSITENBHO YKa3bIBaTh HA MH(OPMAIIHIO, HYKIAIOIIYIOCS B TIPOBEPKE, Mpeaiarath
Y IPUMEHSATH CIIOCO0 MPOBEPKU JOCTOBEPHOCTHUH(POPMAITUY;

e BepOanM30BaTh YMOLIMOHAJILHOE BIEUaTIIEHHE, OKa3aHHOE HAa HET0 HCTOYHHUKOM;

® OOBSCHATH SIBJICHUS, TPOIECCHI, CBA3M W OTHOIICHHUS, BBISBIAEMBIE B XOJIE
MMO3HABATEIPHOW H  HCCIICIOBATEIHCKON JeATeIbHOCTH(IIPUBOAUTh OOBSCHEHHUE C
U3MEHEeHHeM (GOpMBbI TPENCTaBICHHS; OOBSICHATH, JAETATH3UPYS WKW 0000IIas;
OOBSCHSTH C 3aJJaHHON TOYKU 3PEHUS);



BBISABJIATH U HA3bIBATH MMPUYUHBI CO6BITI/ISI, SABJICHHS, B TOM 4YHUCJIC BO3MOXXHBIC /Haubonee
BCPOATHBIC IIPUYKMHBI, BO3MOKHBIC HOCJ'IC,HCTBI/IHSa,HaHHOﬁ IMPUYUHBI, CaMOCTOATCIBHO
OCYHICCTBJIAA HpI/I‘-II/IHHO-CJIGIICTBCHHBIf/’I aHaJIn3,;

ACJIaTh BBIBOJ HAa OCHOBC KPHUTHYCCKOI'O aHalIn3a PasHbIX TOUCK 3PCHHS, ITOATBEPKIAATH
BBIBOJL COOCTBEHHOH apFYMeHTaHHGﬁ HIINCAMOCTOATCIIbHO ITOJTYUYCHHBIMU JaHHBIMU.

7. YMeHnue co3aaBaThb, IPUMCHATH U Hp606pa30BBIBaTB 3HaKW U CUMBOJIbI, MOJACIIN U CXCMBbI JJIsA
peIICHUA y‘{e6HBIX H IIO3HaBAaTCJIbHBIX 3aJa4. O6yqa}om1/n7lc>1 CMOXKCT:

0003HaYaTh CUMBOJIOM ¥ 3HAKOM MPEJAMET W/UITU SBJICHUE,

OIPCACIIATh JIOTMYCCKHUE CBA3M MCXKAY IMMPCAMETaMU I/I/I/IJ'II/I SABJICHUAMU, O603Ha‘-IaTB
JaHHBIE JIOTHYECKUE CBS3H C MOMOIIBIO 3HAKOB B CXEME;

co3llaBaTh aOCTPAKTHBIIN WM PeaibHBII 00pa3 MpeMeTa U/UilH SBICHHUS;

CTPOUTH MOJICITB/CXEMY Ha OCHOBE YCJIOBHH 3aJla4M W/WIIK CIIOcO0a ee pelIeHus;
co3llaBaTh BepOalibHbIC, BEUICCTBEHHBbIC W HH()OPMAIMOHHBIC MOJEIH C BBIICICHUEM
CYILIECTBEHHBIX XapaKTEPHCTHK O0BEKTa JJISIONPEACICHUS CIIOCO0a PELICHUsS 3a1a4yd B
COOTBETCTBHUH C CHTYyallUCH;

HpeO6pa30BBIBaTB MOACIN C UICIBIO BbIABICHHUA O6IJ_II/IX 3aKOHOB, OINPCACIAIOIINX
JAHHYIO TIPEIMETHYIO 00JIaCTh;

MEPEBOJIUTH CIIOKHYIO MO COCTaBY (MHOTOACIEKTHYIO) HH(POPMALIUIO U3 TpadUuecKoro
Wi (HOpMaIM30BaHHOTO (CUMBOJIBHOT'O )IIPE/ICTABJICHUS] B TEKCTOBOE, U HA00OPOT;
CTPOUTH CXECMY, AJII'OPUTM [[€I>'ICTBH$I, HCIIPABJIATH UJIKM BOCCTAHABJIMBATDH HEU3BECTHLIN
paHee arOpUTM Ha OCHOBE MMEIOIETOCs 3HaHUsI 0000BEKTE, K KOTOPOMY IMPUMEHSETCS
AJITOPHUTM;

CTPOUTH J0KA3aTEIbCTBO: PSMOE, KOCBEHHOE, OT IIPOTUBHOTO;
aHATM3UPOBATH/peIIEKCHPOBATh OMBIT Pa3pabOTKH M peanu3anuu y4eOHOro MPOeKTa,
UCCIIEIOBaHMsT  (TEOPETUYECKOTO,  SMIIMPUYECKOT0)  HAOCHOBE  IPEUIOKEHHOU
MpOOJIEMHON CHUTYyallMd, TMOCTaBJICHHOW MEMM W/WIM 33JaHHBIX KPHUTEPHUEB OIICHKH
MPOAYKTa/pe3ynbTaTa.

8. CMmbicnoBoe ureHue. O0yJaromuiics CMOXKeT:

HaXxOJUTh B TEKCTe TpeOyemMyro HH(MOpMAnui0 (B COOTBETCTBHU C IEISIMHU CBOCH
NEeSATEIbHOCTH);

OPUEHTHUPOBATHCA B COJCPKAHWUU TEKCTa, IMOHUMATh IEIOCTHBIA CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTaHABIMBATh B3aUMOCBSI3b OMUCAHHBIX B TEKCTE COOBITUIA, SIBICHHH, TPOIIECCOB;
PE3IOMHUPOBATh TJIABHYIO HJICI0 TEKCTA;

MpeoOpa3oBhIBATh TEKCT, «EPEBOAS» €ro B JIPYT'yH0 MOJAIbHOCTh, HHTEPIPETHPOBATH
TEeKCT (XYIOKECTBEHHBIH M HEXYHOXKECTBEHHBIH —Yy4eOHBIH, HAyYHO-TOMYISIPHBIH,
MH(OPMAITUOHHBIN );

KPUTHYECKH OIIEHUBATh COAepkKaHue U (hOpMy TEKCTa.

9. ®opMupOoBaHME M pa3BUTHE 3KOJOTMYECKOIO MBIIUIEHUS, YMEHHME IPUMEHATh €ro B
MO3HABATEJIIbHON, KOMMYHMKaTHUBHOM, COLMAlbHOM TpPaKTUKE W  Npo¢ecCHOHaIbHOU
opueHTtaruu. OOyyaronmics CMOXKET:

OTIPENIeNIATh CBOE OTHOIICHHUE K IPUPOAHOM cperie;

aHAJIM3UPOBATh BIIMSHUE OHKOJIOTMYECKUX (PAKTOPOB Ha cpeay OOUTaHHS KHUBBIX
OpraHHU3MOB;

IIPOBOAUTH HpH‘—IHHHBIﬁ )51 BepOﬂTHOCTHBIfI AHAJIN3 3KOJIOTMYCCKUX CHTyaHHﬁ;
MIPOrHO3UPOBaTh M3MEHEHHUs CUTyallUM TpU CMEHE JeHCTBUS OAHOro (axkrtopa Ha
JefcTBrE Ipyroro GpakTopa;

paclpoCTpaHsATh SKOJOTHYECKHE 3HAHUS M Y4acTBOBAaTh B MPAKTHYECKHX JIelax IO
3aIUTE OKPYKAIOIIEH Cpebl;

BBIPAXKaThb CBOE OTHOIICHUE K IIPUPOJE Yepe3 PUCYHKU, COUNHEHUA, MOJIENIH, IIPOEKTHBIE
paboTHI.



10. Pa3zBuTue MOTHMBAaLMM K OBJIAJEHUIO KYJIbTYpPOH aKTUBHOI'O MCIIOJIb30BAHMs ClOBaped M
JIPYTUX MOUCKOBBIX cucTeM. O0yUJaromuicsICMOXKET:
® OmpeneniaTh He0OXOIMMbIE KITIOUEBbIE TIOMCKOBBIE CJIOBA U 3aIPOCHI;
® OCYLIECTBIISTh B3aUMOJIEUCTBUE C 3JIEKTPOHHBIMU IOUCKOBBIMHU CUCTEMAaMHU, CI0OBAPSIMHU;
e (opmupoBaTh MHOXKECTBEHHYIO  BBIOOPDKY U3  IIOMCKOBBIX HCTOYHHKOB  JJIs
00BEKTUBU3AIIMY PE3YIBTATOB IMOUCKA;
® COOTHOCHTH IIOJIyYEHHBIE PE3YJIbTAThl IOMCKA CO CBOEH J1EATENBHOCTBIO.
CpencTBoM pa3BUTHS MO3HABATEIBHBIX Y Y/ Cly)KaT TEKCThl y4eOHHKA M €r0 METOIUYCCKUI
anmapar; TeXHOJIOrUs IPOIYKTUBHOTO YTEHHUS.
KommyHukarusubie YY /|
11. opranu3oBbIBaTh yueOHOE COTPYIHHYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEpCTHHKAMHM; paboTaTh MHAUBUAYAJIHHO U BIPYIIE: HaXOAUTh OOIIee pelieHne U pa3penarb
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHMSA TO3UIMI U ydeTra HWHTEPEcOoB; (OpPMYyIUPOBATH,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHEHHE. OOyUaIoMics CMOXKET:
®  OIpEAENTh BO3MOXKHBIE POJIM B COBMECTHOU J€ATEIbHOCTH;
® UIpaTh ONPEJEICHHYIO POJb B COBMECTHOM IE€ATEIBHOCTH;
® [PUHUMATH MO3UILUIO COOECETHUKA, TOHMUMAs TIO3UIHIO IPYTOro, pa3inyaTh B €0 PeUu:
MHeHUE (TOYKY 3pEHHMsI), JOKa3aTelbCTBO(ApryMEHThI), (DAKThl; TMIOTE3bl, aKCUOMBI,
TEOPHH;
®  OIpEeneNsiTh CBOM JACUCTBHUS W ACWCTBUS MapTHEpPA, KOTOPHIE CIIOCOOCTBOBAIM HIIH
MPEMSITCTBOBAIMN MPOTYKTUBHOM KOMMYHHKAIUY;
® CTPOUTh T[IO3UTHMBHBIE OTHOUICHWS B TMpolecce y4eOHOW U IO3HaBaTeIbHOU
NEeSATEIbHOCTH;
® KOPPEKTHO M apryMEHTHPOBAHO OTCTAaMBaTh CBOIO TOUKY 3PEHHUS, B JUCKYCCUU YMETh
BBIJIBUTaTh KOHTPAPTyMEHTHI, MepedpasupoBaTh CBOIOMBICTH (BJIAJCHHE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH);
® KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABAaTh
OIMHUOOYHOCTh CBOETO MHEHHS (€CJIM OHO TaKOBO) HKOPPEKTUPOBATH €T0;
e [peanarath albTEPHATUBHOE PEIICHUE B KOH(PIUKTHON CUTYaIUH;
®  BBIJIEJATH OOIIYIO TOUKY 3pEHUS B IUCKYCCUHU;
e JIOrOBapuBaThCcid O TMpaBWIaX U BOMPOCAX s OOCYXAEHHS B COOTBETCTBHM C
ITOCTABJIEHHOM Mepe. IPyIIoN 3a1adei;
® OpraHu30BBIBaTh YyueOHOE B3aWMoOJIEHicTBHE B TIpynmne(onpenensT oOlue Ieny,
pacripesienaTh poJid, 10roBapuBaThCs APYT C APYTOM UT.1.);
yCTpaHATh B paMKax  Juajora  paspelBbl B~ KOMMYHHMKAalud, OOYCJIOBJIEHHBIE
HETMOHMMAHUEM/HETIPUSATUEM CO CTOPOHBI coOeceHMKa 3a/1aud,(OpMbl WM COJEPKAHMS
Janora.
12. VYMmeHHe OCO3HAHHO HCIIOJIB30BAaTh pEYEBBIE CPEICTBA B COOTBETCTBMM C 3ajauei
KOMMYHHMKAIUH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MBICIEH W MOTPEOHOCTEN Ui IIIaHUPOBAHUS U
PETYJIALIUUA CBOEH IEATENBHOCTH; BIaICHUE YCTHOW U MUCbMEHHON PEUBbIO0, MOHOJIOTMYECKON
KOHTEKCTHOM peubto. O0y4aromunics CMOXKET:
e ompeneniaTh 3a7adyy KOMMYHUKALlMM M B COOTBETCTBUM C HeH OTOMpaTh peueBble
CpEICTBa;
e OTOMpaTh M HUCHOJIb30BaTh PEUYEBBIE CPEACTBA B IMpoOIllecCeé KOMMYHHKAIUU C JAPYTUMU
JOJIEMH (JTUAJIOT B TIape, B MaJIOH TpyMIe u T. 11.);
® [PEACTaBIATh B YCTHOM WM NHUCbMEHHOH (hopMe pa3BepHYTHIH IJIaH COOCTBEHHOM
JESTEIILHOCTH;
e CcoONIOaTh HOPMBI MYOJWYHOM pedd, periaMeHT B MOHOJOT€ M JUCKYCCHU B
COOTBETCTBUY C KOMMYHUKATUBHOM 3a/1a4uei;
e BbICKa3bIBaTh U OOOCHOBHIBaTh MHEHHUE (CYXJIEHHE) U 3alpallluBaTh MHEHUE NapTHepa B
pamKax Juanora;



® [PUHUMATH PEIICHUE B XOJI€ IUAIOTa U COTIACOBBIBAThH €T0 C COOECETHUKOM;
® CO37aBaTh [NMCbMEHHBIE KJIUIIMPOBAHHBIE» U OPUTMHAJIBHBIE TEKCTHI C UCIIOJIb30BAHUEM
HEOOXOIUMBIX PEUYEBBIX CPE/CTB;
® HCIOJIB30BaTh BepOajbHBIC CpeACTBa (CpeACTBA JIOTUYECKOW CBSI3M) JUISl BBLICTICHUS
CMBICTIOBBIX OJIOKOB CBOETO BHICTYILICHUS;
®  JCIOJIB30BaTh HeBepOaTbHbIE cpencTaa W HarJIsIHbIE MaTepuabl,
MOJIFOTOBJICHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;
e JiejaTh OUEHOYHBIN BBIBOJ O JOCTUKEHHUH LEIM KOMMYHUKAMKA HEMIOCPEICTBEHHO M1OCIIE
3aBEepPIICHNS] KOMMYHUKAaTHBHOTO KOHTAKTa HOOOCHOBBIBATH €TO.
13. ®opmupoBaHue U pa3BUTUE KOMIIETEHTHOCTU B 00JAaCTHU MCIOJIB30BaHUS MHPOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHonoruit (nanee —MKT). OOyuarommuiicss cMOXeT:
L[EJICHAIIPaBJIICHHO HCKAaTh M HCIOJIb30BaTh HH(OPMAIIMOHHBIE PECYpChl, HEOOXOIUMbIE IS
pelieHus yueOHbIX U MPAKTUIECKUX 3a1a4 criomoiisio cpencts UKT;
® BBIOMpATh, CTPOUTH M HCIOJIB30BATh aJ€KBAaTHYIO HMH(YOPMAIMOHHYIO MOJENb JUIS
nepeJaud CBOUX MBICICH CpeICTBAMH E€CTECTBEHHBIX M(POPMANbHBIX S3bIKOB B
COOTBETCTBUU C YCIOBUSAMH KOMMYHHKALINU;
® BBIJCIATh MHPOPMAIMOHHBIM acHeKT 3aJauyd, ONepUpOBATh JAHHBIMHU, HCIOJIH30BaTh
MOJIEb PEUIEHU 3aa4H;
® ICMOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTMM (BKJIIOYash BBHIOOp aJ€KBATHBIX 3ajaue
MHCTPYMEHTAIBHBIX TMPOTPAMMHO-ANMapaTHBIX CPEICTB MCEPBHUCOB) [UISl PELICHUS
WH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX yU4EOHBIX 337a4, B TOM YHCIIC: BBIYHCIICHUE,
HaIMCaHKe MMMCeM, COUMHEHUM,TOKIIaI0B, pedepaToB, CO3JaHUE MMPE3CHTAINI U Jp.;
®  HCIIOJIB30BaTh HH()DOPMAIIHIO C YIETOM STUYECCKUX U TIPABOBBIX HOPM;
e co3gaBaTh WHGOPMAIMOHHBIE PECYpChl PAa3HOrO THUIMA W JUIS Pa3HBIX ayJAUTOPHUH,
coOroath HHOOPMAIIMOHHYIO TUTHEHY U MTPaBWIIAHH(POPMAITMOHHON 0€30IacHOCTH.
[Tpu popmupoBanuu MKT-KOMIETEHTHOCTH IIKOJFHUKOB OOYYaIOIIMECs YCOBEPIICHCTBYIOT
HAaBBIK MMOMCKA MH(POPMAIIUU B KOMITBIOTEPHBIX U HEKOMIIBLIOTEPHBIX MCTOYHUKAX HH(DOpMAITIH,
npUOOPETYT HaBBIK (POPMYIMPOBAHUS 3aMPOCOB U OMBIT MCIOJIB30BAaHUS MOMCKOBBIX MAIIKH.
OHu HayuaTcs OCYLIECTBIATh MOUCK MHGopManuu B UHTepHETe, MKOILHOM UH(POPMAILIMOHHOM
MPOCTPAHCTBE, 0a3ax JaHHBIX M HA MEPCOHATHLHOMKOMITBIOTEPE C MCIOIH30BAaHHEM MOMCKOBBIX
CEpPBHCOB, CTPOUTH ITOMCKOBBIE 3alPOCHl B 3aBUCHUMOCTH OT ILIEJHM 3ampoca U aHaJU3UPOBATH
pe3yJIbTaThI IIOUCKA.
DIlpu ¢dopMupoBaHUHM OCHOB Y4€OHO-HCCIIENOBATENbCKOM U TPOEKTHOM JEATENbHOCTH Y
BBIMTYCKHUKOB OYJIyT 3aJI0)KE€HBI:
* MOTPEOHOCTh BHUKATh B CYTh H3y4aeMbIX MpPOOJIEM, CTaBUTh BOMPOCHI, 3aTparuBalollve
OCHOBBI 3HaHUU, JIMYHBIN, COLIUATIbHBINA, UCTOPUYECKUIN KU3HEHHBIN OIIBIT;
* OCHOBBI KPUTHUUECKOTO OTHOIIEHHUSI K 3HAHUIO, )KU3HEHHOMY OIIBITY;
* OCHOBBI [IEHHOCTHBIX CY)KJICHUH U OLICHOK;
* YBOXEHUE K BEJIIMYMIO YEJIOBEYECKOTO pa3yma, MO3BOJIAIOLIErO MPEOJ0JIEBATh HEBEKECTBO U
NpEeapacCyKU, pa3BUBAaTh TEOPETUYECKOE 3HAHME, MPOJABUIATbCA B  YCTAHOBIICHUH
B3aMMOIIOHUMAaHHUS MEXY OTJIEIbHBIMU JIFOJbMH U KYJIbTYpPaMU;
2) ymeHHue paboTaTh ¢ T€OMETPHUYECKHM TEKCTOM (aHAIM3UPOBATh, MU3BIEKATh HEOOXOIUMYIO
uH(pOpMaIKI0), TOYHO U TPAMOTHO BBIpaKaTh CBOUMBICIM B YCTHOW M NMHCHMEHHOW pedH ¢
MPUMEHEHUEM MaTeMaTUYeCKOW TEPMUHOJIOTMH M CHMBOJIMKH, MPOBOAWTH KIACCH(PHUKAIUH,
JIOTUYECKHEeO000CHOBAHUS, I0Ka3aTeIhCTBA MATEMAaTHUYECKUX YTBEPIKICHHI;
3)oBnazieHNEe HaBbIKAMU YCTHBIX, TUCbMEHHbBIX, HHCTPYMEHTAIbHBIX BHIYUCICHUN;
4) oBIaJICHHE TEOMETPUUYCCKUM SI3BIKOM, YMEHHE HMCIOJIB30BaTh €ro NIl OMUCAHUS TPEIMETOB
OKPYXKAIOIIET0 MHpa; pPAa3BUTHE MPOCTPAHCTBEHHBIXNPEACTABICHU U  HM300pa3UTEIbHBIX
yMEHUH, TPUOOpPETEHNE HABBIKOB T€OMETPUUECKUX TTOCTPOCHHU;
5) ycBOeHHE CUCTEeMAaTHYECKUX 3HAHUM O MIOCKMX (Urypax M HX CBONCTBaX, a TakXke Ha
HarjasiTHOM YPOBHE — O MPOCTEUIIMX NPOCTPAHCTBEHHBIXTENAX, YMEHUE MPHUMEHATH
CHCTEMATUYECKUE 3HAHUS O HUX JUIS PELIEHUS T€OMETPUUYECKUX U IPAKTUUECKUX 3a/1a4;



6) yMeHHe W3MEpATh JUIMHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HCIIOJNb30BaTh (OPMYIBI IS
HaXO0XXJCHUs IEPUMETPOB, TUIONAAeH 1 00bEMOBIeOMETPUYECKUX (PUTYD;

7) yMeHHe TPHUMEHATh HW3yYCHHBIC IOHATHS, pPE3YJIbTaThl, METOAbl JJs peHIeHUs 3a7ady
HPAaKTUYECKOI'0 XapaKTepa U 3a/1a4 U3 CMEXHBIX AUCLUIHH.

[Ipu ¢GOpMHPOBAHMU OCHOB CMBICJIOBOI0 YTeHUS] M PadoOThl C TEKCTOM OOydaroumecs
OBJIA/ICIOT YTEHUEM KaK CpPEICTBOM OCYIIECTBIECHUSACBOUX JAIbHEHIINX IJIAHOB: MPOJIOJIKEHUS
o0pa3oBaHusl M CaMOOOpa30BaHMS, OCO3HAHHOTO IUIAHUPOBAHHUS CBOETO AaKTYAJIBHOTO H
HNEpCHEKTUBHOIO Kpyra YTEHHMs, B TOM 4YHUCIE JOCYrOBOro, IOJAIOTOBKM K TpPYIOBOH U
COLMAIBHOW JIEATENILHOCTH. Y  BBITYCKHUKOB Oyner cQopMHupoBaHa TMOTPEOHOCTh B
CHUCTEMaTHYECKOM YTEHHUHU KaK CPEICTBE MO3HAHMs MHpa U ce0s B 3TOM MMpE, TapMOHHM3aLUU
OTHOILICHHI YeJIOBEKa U OOIECTBA.

OOyuaronyecss yCOBEPLICHCTBYIOT TEXHHMKY YTEHHMs M IPUOOPETYT YCTOHUYMBBIM HaBBIK
OCMBICJICHHOTO YTEHHS, IOJy4aT BO3MOXHOCTH MPHOOPECTHHABBIK PE(ICKCUBHOIO UTCHHS.
OOyuaronecs OBJAACIOT pPa3IMYHBIMM BHJAMM W THUIIAMU YTEHHs: O3HAKOMMTEIbHBIM,
U3Y4YalOlIM, MPOCMOTPOBBIM, TIOMCKOBBIM U BBIOOPOYHBIM; BBIPA3UTEIBHBIM UYTCHHEM;
KOMMYHHKATUBHBIM YTEHHUEM BCIYX U IIPO ce0s1; y4eOHBIM M CAMOCTOATEIbHBIM YTEHUEM.

OHM OBIIQICIOT OCHOBHBIMU CTPATETHSIMUA YTEHHSI XYI0KECTBEHHBIX M JPYTUX BUIOB TEKCTOB U
OyayT criocOOHBI BEIOpATh CTPATETUIO YTEHHSI, OTBEYAIOIYI0 KOHKPETHOM yueOHoil 3a1aue.
IIpeaMeTHbIe pe3yabTaThl OCBOEHHS Y4eOHOI0 NMpeaMeTa

7-u1 Knacc.

Mcronp30BaTh MpH pelIeHUN MaTEMAaTHIECKUX 3a/1a4, IX 000CHOBAHUM M MPOBEPKE HAWJCHHOTO
peLlIeHUs 3HaHUe O:

- OCHOBHBIX T€OMETPUYECKUX MOHATHUAX: TOUKA, MPSIMast, TNIOCKOCTh, Jy4, OTPE30K, JTOMaHas,
MHOI'OYTOJIbHUK;

- OTIPENICTICHUH YTi1a, OMCCEKTPHCHI YTia, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB;

- CBOMCTBAX CMEXHBIX M BEPTUKAJIbHBIX YIJIOB;

- OTIPE/ICTICHUH PAaBEHCTBA T€OMETPHUECKUX (DUTYP; TPU3HAKAX PABEHCTBA TPEYTOJIHHUKOB;

- FEOMETPUYECKUX MECTax TOYEK; OMCCEKTPUCE yIJla U CePEMHHOM NEPIEHIUKYISAPE K OTPE3KY
KaKr€OMETPUIECKUX MECTaX TOYEK;

- ONIpEIeICHNH MapalUIeIbHbIX MPSMBIX; IPU3HAKAX U CBOWCTBAX MapaJliebHbIX MPSIMBbIX;

- aKCMOME TTapaJUIETFHOCTH U €€ KPaTKOW UCTOPHUH;

- (hopMyJIe CyMMBI YIJIOB TPEYTOJbHUKA,;

- IPUMEHSTH CBOMCTBA CMEKHBIX W BEPTUKAIBHBIX YIJIOB IIPH PEIICHUH 33]1a4;

- HAXO/IUTh B KOHKPETHBIX CUTYallUsX paBHbIC TPEYTOJILHUKU U I0Ka3bIBATh UX PABEHCTBO;

- YCTaHABIIMBATh MMAPAJUIETIHLHOCTD MPSIMBIX U IIPUMEHATH CBOWCTBA MapaJUICIbHBIX TPSIMBIX;

- IPUMEHSATH TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- BBITIOJIHATH OCHOBHBIE TEOMETPHUECKUE TIOCTPOCHUS C IIOMOIIBIO IUPKYIISI U JINHEHKY;

- HAXO/IUTh PELICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIOIb3YIOTCS
MaTeMaTHYECKHE CPENICTBA;

- co3JaBaTh MPOAYKT (pe3ynbTaT NPOEKTHOM MAEATENbHOCTH), IISAM3YYEHUS W OINHCAaHUS
KOTOPOTOUCIIONB3YIOTCSl MATEMAaTUIECKHIE CPEIICTBA.

8-ut knacc.

M cmonp30BaTh MpH pelIeHNH MaTeMAaTHIECKUX 3a/1a4, IX 000CHOBAHUH U MTPOBEPKE HAIIEHHOTO
pellIeHHs 3HaHUue O:

- OIpeNeNieHUuHW TMapajuienorpaMma, pomoOa, MPSMOYTOJIbHHKA, KBaapaTa, WX CBOWCTBaX U
NpU3HAKax;

- OTIPE/ICTICHUY TpATCINH; JIEMEHTaX TPaNelnn; TeOpeMe O CPeIHEH JIMHUYU TParelny;

- reopeme Daineca;

- OIIPE/ICIICHUH U CBOWCTBAX CPEAHEN JINHUM TPEYTOJIbHUKA;

- OTIPE/IETICHUN OKPYXHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHHH YTIIOB, CBSI3aHHBIX C OKPY)KHOCTHIO;



- OIpENCIICHUM M CBOMCTBaX KacaTelIbHBIX K OKPYXHOCTH; TEOPEME O paBEHCTBE MABYX
KacaTeJbHbIX, TPOBEIEHHBIX U3 OJHOU TOUKH;

- OIIPE/ICIICHUH BIIMCAHHOW U OIIMCAHHOM OKPYKHOCTEM, UX CBOMCTBAX;

- ONpEAEIeHUN TPUTOHOMETpUYECKHe (PYHKIIMHU OCTPOrO YIJia, OCHOBHBIXCOOTHOIIEHUN MEX1y
HUMU;

- IpuéMax peleHus IPSAMOYTOJIbHBIX TPEYTOJIbHUKOB;

- (hopMymnax AJis TIIOMIAAM TPEYroJdbHHKA, apajieorpaMMa, Tparei;

- reopeme [Tudaropa.

- IPU3HAKAX MMOA0OUS TPEYroJbHUKOB;

- TeOpeME O IIPOIOPLHUOHAIBHBIX OTPE3KaXx;

- CBOMCTBE OMCCEKTPUCHI TPEYrOJIbHHKA,

- IPONIOPLIMOHAIBHBIX OTPE3KaxX B IMIPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- IPONIOPLHUOHAIBHBIX OTPE3KaxX B KPyre;

- TeopeMe 00 OTHOLIEHUH IIONaiel MOAOOHBIX MHOTOYTIOJIbHUKOB.

- IPUMEHSTH IPU3HAKK U CBOMCTBA Mapajuienorpamma, pom0a, npsMoyrojibHUKa, KBa(parTa Mpu
pEILIECHNN 3a]a4;

- pemiaTh IPOCTEHIINE 3a/1a4U Ha TPAIICLIHIO;

- HaXOJUTh IPaslyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTAHABINBATh UX PAaBEHCTBO;
- IPUMEHSTh CBOMCTBA KAaCaTEIbHBIX K OKPYKHOCTH IIPU PELICHUH 3a/a4;

- pelaTh 3aJa4y Ha BIMCAaHHYIO U ONMCAaHHYIO OKPY>KHOCTB;

- HAaxOJIWUThb 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKLUMH OCTPOro yrja uYepe3 CTOPOHbI
IPSIMOYTOJIBHOTOTPEYT OJIbHUKA;

- IPUMEHATh COOTHOLICHUS MEKAY TPUTOHOMETPUUECKUMHU (QYHKIUSAMHU [P PELLICHUH 3ajiay; B
YaCTHOCTH, 110 3HAYEHUIO OJAHOM U3 (PYHKIUI HAXOUTh 3HAYEHUSI BCEX OCTaJIbHbIX;

- pemaTs IpsIMOYTOJIBHBIE TPEYTOJIbHUKH;

- IPUMEHSTH PU3HAKU [101001sI TPEYrOJbHUKOB IIPU PEILICHUU 3a7ay;

- pelaTh IpoCcTeNIINeE 3aja4l Ha IPOIIOPLHOHAIbHBIE OTPE3KY;

- HAXOAUTH IUIOLIAM TPEYTOJIbHUKOB, IapaJIJIEIOrPAMMOB, TPAIlCLAH;

- IpuMeHATh Teopemy Iludaropa npu pemenuu 3anay;

- HaXOJUTh MPOCTEUIINE TEOMETPHUUECKHUE BEPOSITHOCTH;

- HAXO/IUTh PEIICHUS «KM3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1ay, B KOTOPBIX UCIOIb3YIOTCS
MaTEeMaTU4YECKHE CPECTBA;

- co3JaBaTh MPOAYKT (pe3yibTaT MPOEKTHOW JEsATEeIbHOCTH), JJI H3YYEHUs U OINHCAHHS
KOTOPOI'OMCIOJB3YIOTCS MAaTEMaTUYECKHE CPENICTBA.

9-ut knacc.

Hcnonp30BaTh NpU pellIeHNH MaTEMaTUYECKUX 3a/1a4, UX 0OOCHOBAHUU U NPOBEPKE HAlJIEHHOTO
pELIEHNUs 3HaHUE O:

- TPUTOHOMETPHUUECKUX PYHKIMIX yrioB oT 0 1o 180°;

- TEOPEME KOCUHYCOB U TEOPEME CUHYCOB;

- IpuéMax peleHus! IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- CBOWCTBax MPABWIBHBIX MHOTIOYTOJIBHMKOB; CBS3M MEXIy CTOPOHOM IpPaBUJIBHOTO
MHOTOYT'OJIbHUKA U paJJiyCaMy BIIMCAHHOTO U ONMHMCAHHOTO KPYTOB;

- OTIpE/IEICHUH ITTMHBI OKPY>KHOCTU U (popMyJie sl €€ BRIYMCICHHUS;

- (hopmyre momaau NpaBUILHOIO MHOTOYTOJIbHUKA;

- OMpeNeNIeHnH IIomanu kpyra u Gopmyne Juist e€ BeIUMCICHUS; (popMyine JUIsl BHIYMCICHUS
MJIOMIaAe YacTel Kpyra;

- NPABUJIO HAXOXKIEHUS CYMMBbI M Pa3HOCTH BEKTOPOB, NPOM3BEACHMsI BEKTOpa Ha CKaJsp;
CBOMCTBA 3TUX OIEepalnii;

- OIPENEIIEHNN KOOPAMHAT BEKTOPA U METOJAX UX HAXOXKICHUS;

- IpaBUJIE BHITIOJHEHUH onepaluii Ha/l BEKTOpaMH B KOOPAUHATHOU (hopme;

- OTIPE/IETICHNH CKAJIIPHOTO MPOU3BEICHNUS BEKTOPOB U (hOopMyIIe IJIsl €ro HaX 0K JICHHS;



- CBSI3M MEKIy KOOpJAMHATaAMH BEKTOPOB U KOOPJAUHATAMU TOYEK;
- BEKTOPHBIM M KOOPJIMHATHBIM METO/IaX PELICHHsI FEOMETPUUECKUX 3a/1ay.

- pelaTh IpocTeiilne 3aJaul Ha IIPaBUIIbHbIE MHOTOYTOJIbHUKH;

- HAXO/IUTh JJIMHY OKPYKHOCTH, IUIOIIA/1b KpYyra U ero yacre;

- BBITIOJIHATH OIEPAllUH HAJl BEKTOPAMH B T€OMETPUIECKOH U KOOPAMHATHOM (hopMme;

- HAXO/IUTh CKAJIIPHOE NIPOU3BEICHUE BEKTOPOB U MPUMEHSTh €r0 JUIsl HAX0XKIEHHUS pa3IMuHbIX
FEOMETPUUECKUX BEJINYMH;

- pemaTb reoMeTPUUECKUE 3314l BEKTOPHBIM M KOOPAMHATHBIM METOJIOM;

- TPUMEHATHh TEOMETPUYECKHE IMPeoOpa3oBaHMs IUIOCKOCTH TNPHU PEUICHHH TE€OMETPUUYECKUX
3ajay;

- HaXOJUTh PEUICHUS «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX MCIIOIb3YIOTCS
MaTeMaTHYeCKUe CPe/ICTBA;

- co3/1aBaTh NPOAYKT (pe3ysIbTaT IMPOEKTHOW JEATENBbHOCTH), ISl H3Y4YEHHUS M OIMCAHMS
KOTOPOT'OUCIIONIBb3YIOTCSI MaTEMAaTHYECKHE CPECTBA.

- CBOJIUTH paboTy ¢ TpuroHomerpuueckumu (pyakmusiMu yriioB ot 0 go 180° k ciaydaroocTpbix
YIJIOB;

- IPUMEHSATH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PELICHUH 3a/1ay;

- pemarhb IPOU3BOJIbHBIE TPEYTOJIbHUKH

B pe3yabrare usyuyenusi tembl: Harnsinasi reomerpust

BbINyCKHHUK HAYYHTCS:

1.Pacnio3HaBaTh Ha 4epTekax, pUCyHKAX, MOJICIISAX U B OKPY)KAIOIIEM MHUPE TNIOCKHE U
IPOCTPAaHCTBEHHBIE T€OMETPUYECKHIE (DUTYPHI;

2.Pacnio3HaBath pa3BepTKH Ky0a, IPSMOYTOJIBHOTO MapajlieenuIea, MPaBmIbHON THPAMHUIBL,
IWIHMH]PA, KOHYCa;

3.0npenensaTs MO TUHEHHBIM pa3MepaM pa3BepTKH (UTYpHI JTUHEHHbBIE pa3Mepbl caMoi (UTypbI
HWHa000pOoT;

4.Boraucisate 00beM MPSIMOYTOIBHOTO MapaJuIeIIeIUIIea;

Buinycknuk nonyuum 603moxucHOCHb:

5. Bviuucnsimo 06vembl NPOCMPAHCMBEHHBIX 2COMEMPULECKUX hueyp, COCMABIEHHbIX U3
NPAMOY2ONbHBIX NAPALLENENUNe00s;

6. Yenybums u pazeums npedcmasienus o NPOCMPAHCMBEHHbIX 2COMEMPULECKUX ueypax;

7 Ilpumename nonsimue pazeepmiu 05t 6bINOIHEHU NPAKMULECKUX PACHEMOs.

B pesyabrare usyyenus rembl: I'eomerpuyeckue purypsi

BbinyckHUK HayuMTCs:

1.ITonb30BaTbCs A3BIKOM F€OMETPUH Il OITMCAHUS ITPEIMETOB OKPY’KaOIIEro MUPA U UX
B3aMMHOI'0 PACTIONOKEHHUS;

2.Pacnio3HaBaTh ¥ H300pakaTh Ha YepTekax U pUCYHKaX reoMeTpHuecKue GUrypsl U ux
KOH(Urypauuu;

3.HaxonuTh 3HaUY€HUsS AJIUH JUHEWHBIX 3JIEMEHTOB (UIYp U UX OTHOUICHUS, TPalyCHYIO Mepy
YTJIOB

ot 0 1o 180, mpumeHsist onpeeneHus, CBOUCTBA U MPU3HAKU (QUTYP U UX FJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, 0J00KE, CUMMETPHS, [IOBOPOT, MapaJlIeIbHBIN epeHocC);

4.0OnepupoBath ¢ Ha4YaIbHBIMU IIOHATUSMHU TPUTOHOMETPUH U BBIIIOJIHATH 3JIEMEHTapHBIE
orepanuu HaJl GyHKIUSIMH YTJIOB;

5.Pemath 3a/1a4M Ha 10Ka3aTeIbCTBO, ONMHMPASCh HA M3yYSHHbIE CBOMCTBA (UTYp M OTHOIIECHUI
MeX/1y HUMH U IPUMEHSISI H3yYeHHbIE METObI J10KAa3aTeNbCTB;

6.PemaTh HECIIOKHBIE 3a/1a4l HA TIOCTPOEHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOEHUS C
MOMOUIBIO IUPKYJIIS U TUHEHKH;

7. Pemate npocreiye miaHMMETPUUECKHE 3a1a4l B IPOCTPAHCTBE.



BoinyckHuk nonyuum 603MOMCHOCHLb:

8.061a0emv memoOdamu pewieHusi 34044 HA BbIYUCIEHUS U OOKA3AMENbCMEa: MemoooM Om
NPOMUEHO20,

Memooom nooooust, Memooom nepebopa 8apuanmos u Memooom 2eoOMempUYecKUx Mecm mouex,
9.IIpuobpecmu onvim npuMeHenus aneedpauiecKo2o U MpueOHOMEempu4ecKo2o annapama u
uoeti

0BUIICEHUS NPU PEULEHUU 2e0MEMPUYECKUX 3a0aH,

10. Osnademv mpaouyuoHHoOU cxemoll peuerus 3a0a4 Ha NOCMpPoeHUe ¢ NOMOWbIO YUPKYISL U
JUHEUKU: aHaius, nocmpoenue, 00Ka3amenbCcmeo U Ucciedo8anue,

11.Hayuumscs pewiams 3a0auu Ha NOCMPOEHUe MemoOOM 2eOMEeMmpUUecKo2o mecma modex u
Memooom

nooobus,

12. IIpuobpecmu onvim ucciedo8anusi COUCME NIAHUMEMPULECKUX DUSYD ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM,

13. IIpuobpecmu onvim 8bINOIHEHUSI NPOEKMOE «HA NOCMPOEHUE.

B pe3syabTarte nzyuenus tembl: U3Mepenue reomeTpuiecKnux BeJMYHH

BbInyCKHUK HAy4YuTCH:

1.Ucnonb30BaTh CBOMCTBA U3MEPEHNUS UIMH, TUIOIIAJCH U YIJIOB IPU PELLIEHUH 3a/1a4 Ha
HaXO0XJICHUE JJIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI [yTH OKPY>KHOCTH, I'PayCHON MEpBI
yria,

2.BbIUMCIATE ATMHBI IMHEHHBIX 3JIEMEHTOB (PUIYp U UX YIJIbl, UCTIONb3Ys (POPMYJIbI IITHHbI
OKPY>KHOCTH H JUIMHBI AYTU OKPYKHOCTH, (HOpMYJIBI TUTOIIAAEH GUTyp;

3.BbIYMCcIATh IIIOIAAU TPEYTOJbHUKOB, IPSMOYTOJIBHUKOB, IapajuIeIOrPAMMOB, TpaleLui,
KpYT'OB, CEKTOPOB;

4.BpIuuciiATh JUIMHY OKPY’KHOCTH, JUINHY YT OKPY>KHOCTH;

5.Pemats 3a1aun Ha JOKa3aTENbCTBO C UCIIOJIb30BaHUEM (DOPMYIT JUIMHBI OKPY>KHOCTH U JUIMHBI
JYTH OKPY>KHOCTH, (popMyI1 Tuiommaaen puryp;

6.Pemarp npakTuyeckue 3a1a4u, CBSI3aHHBIE C HAXOKJIECHHUEM M€OMETPUUECKUX BEIUYUH (
UCIOJIb3YS MPU HEOOXOJUMOCTH CIIPABOUYHUKHU M TEXHUYECKHUE CPE/ICTBA).

Boinycknuk nonyuum 603M0HCHOCHLb:

7.Boiuucnamo naowaou gueyp, cocmagnieHuvix uz 08yx u Oonee npsamoy2oibHUKos,
napannenocpammos, mpey2oibHUKos, Kpy2a u cekmopa,

8.Boiuucnamo niowaou MHO20y2016HUKOS, UCHOIb3YS OMHOUEHUe PAGHOBETUKOCMU U
PABHOCOCMABNIEHHOCIU;

9.IIpuobpecmu onvim npumeHenus aneebpaUiecKo2o U MpUeOHOMEMpPU4ecKo2o annapama u
uoeti

0BUDICEHUS NPU PeleHUU 3A0ay HA 8bIYUCTIeHUEe NA0WA0eli MHO20Y20IbHUKOB.

B pe3yabrare nzydyenus tembl: Koopannarsl

BbINYyCKHUK HAYYUTCS:

1.BbIuuciaTe AIMHY OTpe3Ka 10 KOOpAMHATaM €ro KOHIIOB; BBIYMCIISATh KOOPAWHATHI CepeInHbI
OTpE3Ka;

2.Mcnonp30BaTh KOOPAMHATHBIM METO I U3y4EHHs CBOMCTB MPSIMBIX U OKPYKHOCTEH;
BuinyckHuk noayuum 603m0i4cHOCHb:

3.061a0emv KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha 8blYUCTeHUe U OOKA3AMENbCMBO;
4.Ilpuobpecmu onvim UCHONBLIOBAHUL KOMNBLIOMEPHBIX NPOCPAMM Ol AHAAU3A  HYACHHBIX
cnydaes

83AUMHO20 PACNOJIOINCEHUS OKPYIHCHOCIEU U NPAMBIX,

5.IIpuobpecmu onvim 6bINOIHEHUS NPOEKMOE HA NpUMEHEeHUe KOOPOUHAMHO20 Memooa npu
pewenuu 3a0a4 Ha GblYUCTIeHUe U OOKA3AMENbCMEBO.



B pesyabTare usyyeHus rembl: BekTopbl

BbInyCKHUK HAY4YHUTCSH:

1.OnepupoBaTh ¢ BEKTOpAMU: HAXOJAUTh CYMMY M pa3HOCTb JIByX BEKTOPOB, 33JJaHHBIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIM ITPOU3BEACHUIO 33JaHHOTO BEKTOPA Ha YUCIIO;
2.HaxoauTh AJis BEKTOPOB, 33/IaHHBIX KOOPAUHATAMU: JUIMHY BEKTOPA, KOOPIUHATHI CYMMBI U
pa3HOCTH ABYX U Oojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpAa HA YHUCIO, MPUMEHSA
Ipr HEOOXOTMMOCTH COUCTATEIILHBIN MEPEMECTUTEIHHBINA U PACIIPEICTUTEIbHBIN 3aKOHBI;
3.BIUMCHATE CKAIPHOE MPOU3BEAEHUE BEKTOPOB, HAXOAUTH YIOJl MEXAY BEKTOPAMH,
yCTaHaBIUBATh MEPIEHIUKYISIPHOCTD MPSMBIX.

Boinycknuk nosyuum 603mM0MucHOCHIb:

4.06na0emsv 6eKMOPHLIM MEMOOOM O/ peuleHUs 3a0ay HA 8bIYUCTIEHUEe U OOKA3AMENbCNEO,
5.1Ipuobpecmu onvim 6bINONHEHUS NPOEKMO8 HA NPUMEHEHUe BeKMOPHO20 Memodd npu
peuteHuu

3a0a4 HA 8bIYUCTEHUEe U OOKA3AMENbCNEO.

COJAEPKAHUE YYEBHOI'O ITIPEJJIMETA

HayajabHble reoMeTpryeckne CBeIeHUs

[Ipssimass u otpe3ok. Touka, mpsmas, orpe3ok. Jlyd u yron. CpaBHEHHE OTPE3KOB M YIJIOB.
PaBencTtBo

reoMerpuueckux ¢uryp. M3amepenue otpe3koB u yriioB. [yimHa otpe3ka. ['pagycHas mepa yria.
Enuannel

u3MepeHus. Bunabl  yriioB. BepTukanbHble W CMEKHBIE yIUIbl. buccekTpuca - yria.
[lepnenauKynsipHbICIIPSMBIE.

TpeyroibHuKu

TpeyronbHuk. Beicota, Meauana, OuccekTpuca TpeyrojibHUKa. PaBHOOenpeHHbIE U
pPaBHOCTOPOHHHUE

TPEYroJIbHUKHU; CBOICTBA U MIPU3HAKU PABHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TpeyroiabHUKoB. OkpyxkHOCTb. [lyra, xopna, paxmyc, auamerp. IloctpoeHns ¢ mnomouisro
nUpKyIs ninHenku. OCHOBHBIE 33/1a4M Ha IOCTPOCHUE: JIEJICHHE OTPE3Ka MOI0JIaM; IIOCTPOCHUE
yIia, paBHOMYJAHHOMY; IMOCTpPOEHHE OHCCEKTPHCHI YIiia; MOCTPOCHHE MEepPIEHANKYISIPHBIX
IIPSIMBIX.

IHapanneabnble npsamsele. IlapamiensHble W mepecekaromuecs mpsiMble. TeopeMbl O
NapauIeIbHOCTH NMpsIMBIX. OlpeencHue.

AKCHOMBI U TeopeMbl. Jloka3aTenbCTBO OT MPOTUBHOTO. Teopema, oOpaTHast JaHHOM.
CooTHOmIEeHUSsT MeK1Y CTOPOHAMH H YIJIAMH TPEYTroJbHUKA

CymMma yriioB TpeyrosibHHUKa. BHenHue yrisl TpeyroasHuka. Buasl TpeyroiasHukoB. Teopema o
COOTHOLIEHUAX MEXIYy CTOPOHAMU U YIjJaMH TpeyroibHHKa. HepaBeHCTBO TpeyrojpHUKA.
[IpsiMmoyronbHbIE  TPEYroJbHUKH;, CBOMCTBA M TPU3HAKU pPaBEHCTBA MPSIMOYTOJBHBIX
TPEYroJabHUKOB. PaccrosHue or Touku a0 npsAMoil. PaccrosHue Mexay napamuieabHbIMU
npsMbeiMu. [locTpoeHust ¢ moMomp0 IUPKyIsA U IUHENKH. [locTpoeHne TpeyrojibHUKaA IO TPEM
DIIEMEHTaM.

YeTbIpexyroJbHUK.

MHOroyrojapHHK, BBIITYKJIbIH MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK. CyMMa YIJIOB BBIITYKJIOTO
MHOTOYTroJbHUKA. Brincanubie u onrMcaHHble MHOTOYTOJIbHUKU. [IpaBUiIbHbIE MHOTOYTOJIbHUKHY.
[TapannenorpammM, ero cBoiicTBa u npusHaku. [IpsMOyroibHUK, KBaapaT, poMO, UX CBOICTBA U
MPU3HAKU.



Tpaneuus, cpeHssi JIMHUS Tpamneuuu; paBHoOOedpeHHass Tpameuus. OceBas M LIEHTpalbHA
CUMMETpHSL.

OcHoOBHas 11eJIb — U3yYUTh HanOoJiee BaKHBIE BBl YETHIPEXYTOJbHUKOB: MAPAJIICIOrPaMM,
OPSAMOYTOJIBHUK, KBaJpaT, poMO, Tpameuus; 1aTh NpeJIcTaBleHHe O (urypax, obiaalarommx
OCEBOM ULICHTPAIILHON CUMMETPHUEH.

IInomans.

[TonaTne momanu MHOTrOyrojpbHHKa. [lIomamm mnpsMOyroipHUKa, Mapajuieiorpamma,
TPEYroJIbHUKA,

tpaneuuu. Teopema [Tudaropa.

OcHOBHas LeNb — PACHIMPUTh U YIIIYOUTh NPEACTABIECHUS YdYallUXcs 00 H3MEpEeHUH U
BBIYUCIICHUH

IUIOINAEH; BBIBECTH (OpMYJIbI IJIOLIACH NPSAMOYTrOlIbHUKA, TapajuleIorpaMMa, TPeyroibHHKa,
Tparenum;

JI0Ka3aTh OJIHY M3 CAMBIX IJIaBHBIX TEOPEM reoMeTpuH - Teopemy ITudaropa.

ITono0HBIE TPEYTOJIbLHUKH.

[TonoGuble TpeyronbHukd. IlpuszHaku 1momoOust TpeyronbHUKOB. [IpumeHenue mnopoOus k
JI0Ka3aTeNNbCTBY

TeopeM M peuleHuto 3anad. CHUHYC, KOCHMHYC M TaHI€HC OCTPOro yria HpsSMOYTOJIBHOTO
TPEYroJbHUKA.

OcHOBHasi Lielb - BBECTU IOHATHE TIOJOOHBIX TPEYIOJIBHUKOB; PAacCMOTPeTb IPU3HAKU
moa00ust

TPEYroJbHUKOB ¥ UX IPUMEHEHMs; CJelaTh IMEepBbli IIar B OCBOGHHM YYalIUMHCA
TPUTOHOMETPHYECKOT0ANIapaTa TeOMETPHH.

OKpYKHOCTb U KPYT.

Lentp, paguyc, nuamertp. Jyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIi, BIUCAHHBIA YIOJ;
BCJIIMYUHNHA

BIIMCAHHOTO yria. B3auMHoe pacmojoKeHue NpsSMOM U OKPYKHOCTH, JIBYX OKPYKHOCTEH.
KacarenpHas u

CeKyllas K OKpPYKHOCTH; pAaBEHCTBO KacaTelbHBIX, IPOBEACHHBIX U3 OJHOH TOYKHU.
MeTpI/ILIeCKI/IeCOOTHOHIGHI/HI B OKPY)KHOCTI/IZ CBOﬁCTBa ceKyme, KacaTCJIbHBbIX, XOpI[.
OKpyXHOCTb, BIUCaHHAas B TPEYrOJbHUK, U OKPYXHOCTb, OIHMCAHHAs OKOJIO TPEYroJIbHHKA.
BHI/IcaHHI)Ie HNOIINCAHHBIC '-IGTBIpGXYFOJ'IBHI/IKI/I. BHI/IC&HHBIG U OIIMCAHHBIC OKp}I}KHOCTI/I
MPaBUILHOTO MHOTOYTOJIbHUKA.

OcHoOBHasl LI€JIb - PacIIUPUTh CBEJIEHUSI 00 OKPY>KHOCTH, U3YUUTh HOBbIE (DAKTHI, CBSI3aHHBIE C
OKPY’KHOCTBIO; IO3HAKOMUTD YYAILIMXCS C YETHIPhMS 3aME€YaTEIbHBIMU TOUKAMU TPEYTOJbHUKA.

BexTopbl M MeTOA KOOPAUHAT

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. CoXK€HHME M BBIYMTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Hauucio. Pa3nokeHne BeKTOpa IO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHartbl
BekTopa. IIpocreiimme 3amaunm B KOOpAMHATAX. YPAaBHEHUS OKPYKHOCTH M HPSIMOM.
[TpuMeHeHnEe BEKTOPOB M KOOPAMHAT IPUPEIICHNN 3aau.

OcHoBHasi 1LleIb — HAyuyuThb Y4YalllUXCSl BBINOJHATH JEMCTBHS HaJ BEKTOpaMHM Kak
HalpaBIEHHBIMUOTPE3KAMH, YTO BaXHO JJIi IPUMEHEHHs BEKTOPOB B (hH3MKE; MO3HAKOMUTH C
WCITOJIb30BAaHNEM BEKTOPOB MMETO/Ia KOOPAWHAT IIPU PEUIEHUU IeOMETPUYECKUX 3aaad. BekTop
ONpeAeseTcsl KaK HalpaBICHHBIMOTPE30K M JAEHCTBHS HaJ BEKTOPAMM BBOJATCS TaK, KaKk 3TO
OPUHATO B (U3HKE, T. €. KaK JIEHCTBUS CHAINpaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMaHHE
JIOJDKHO OBITH yJIENIEHO BBIPAOOTKE YMEHHH BBINOIHATHONEPALMU HaJl BEKTOpaMH (CKJIaIbIBaTh
BEKTOpPHI 110 ITpaBUJIaM TPEYTrOJIbHUKA U IMapajuieJorpaMMa, CTPOUTBBEKTOP, PaBHBIA Pa3HOCTH
JBYX NAQHHBIX BEKTOPOB, & TAK)KE€ BEKTODP, PABHBII MPOU3BEIEHUIO JaHHOIOBEKTOpAa Ha JAHHOE
YHUCJIO).

CooTHOIIEHUsI MKy CTOPOHAMH H YIJIAMH TPEYTroJbHHUKA.



CuHyc, KOCUHYC U TaHTe€HC yrija. TeopemMbl CHHYCOB M KOCHHYCOB. PelieHue TpeyroibHUKOB.
CxansapHOENpOU3BEICHUE BEKTOPOB U €r0 NMPUMEHEHUE B F€OMETpUUYECKUX 3amadax. OCHOBHas
1eJIb — Pa3BUTh YMEHHUE YYAIIUXCS MPUMEHSITh TPUTOHOMETPUYECKUI ammapar Mpu pelieHun
reomeTpuueckux 3agad. CuHyc U KocuHyc Jto6oro yria ot 0° qo 180° BBOASTCS ¢ MOMOIIBIO
C€MHUYHOM TOJIYOKPY>KHOCTH, JIOKAa3bIBAIOTCS TEOPEMBI CMHYCOB M KOCHHYCOB M BBIBOJUTCS
emnie ogHa (opmyla IOl TPEYroJibHUKA (ITOJIOBUHA MPOU3BEACHUS JABYX CTOPOH Ha CHHYC
yria Mexay HHMMH). OTOT ammapar IPUMEHSETCS K PELIEHMIO TPEeYroiabHUKOB .CKalsipHOE
MIPOM3BEICHNE BEKTOPOB BBOJIUTCA KaK B (pr3nKe (MMPOU3BEACHHE IJTUH BEKTOPOB HA KOCUHYC
yrila MeXJ1y HUMH). PaccMaTpuBaroTCsi CBOMCTBA CKAJISIPHOTO MPOU3BEICHUS U €r0 IPUMEHEHUE
MPUPEUICHUH T€OMETPUUECKUX 3a/1au.

JIIMHA OKPY’KHOCTH M IJIOIIAAb Kpyra

[IpaBuiibHBIE MHOTOYTOJIBHUKU. OKPY>KHOCTH, ONMKCAHHAsI OKOJIO MPABUIBHOIO MHOTOYTOJIbHUKA
uBnucaHHas B Hero. I[locTpoeHue npaBUIBLHBIX MHOTOYTOJBHUKOB. JlJIMHA OKPYKHOCTH.
[Tmomane kpyra.

OcHOBHas 11eJIb — PaCHIUPUTh 3HAHHUE YYAIIUXCS O MHOTOYTOJbHUKAX; paCCMOTPETh MOHSTHUS
JUTMHBIOKPY>KHOCTH | TUTOIIAAM Kpyra U GOpMYIIbl i1l UX BBIYUCIICHHSA. B Havayie TeMbl 1aercs
OTpeIeTICHUETTPABUIILHOTO MHOTOYTOJIbHUKA M PacCMaTPHUBAIOTCS TEOPEMbI 00 OKPYKHOCTSX,
OINMCAHHOM OKOJIONPaBUILHOTO MHOTOYTOJIbHUKA U BIMCAaHHOU B Hero. C MOMONIbIO ONKUCAaHHON
OKPY>KHOCTH PEIIAIOTCA3aIa4i O IMOCTPOCHHUH TMPABWIBHOTO MIECTUYTOJIbHUKA U MPABUILHOTO
2re-yroiabHUKa, €ClM JaH MpPaBUJIbHBIA N-yroJbHUK. DOpMynbl, BbIPAXAIOLIUE CTOPOHY
MPaBUJIBHOTO MHOTOYTOJIbHMKA M PaJUYyC BIHCAHHOM B HETOOKPYKHOCTH YEpe3 pajanyc
OMKMCAHHON OKPY>KHOCTH, HCIIONB3YIOTCS MPHU BbIBOAE (POPMYI AIMHBIOKPY>KHOCTH M TIOIIATN
Kpyra. BeiBoj ommpaercss Ha MHTYUTMBHOE MPEJICTABICHHUE O Tpenesie: MPUHEOTPAHMUYEHHOM
YBEJIMYEHUH YHKCIA CTOPOH IMPABUIBHOIO MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPY>KHOCTb, €rO
MEePUMETP CTPEMUTCA K JJIMHE JTOW OKPYXKHOCTH, a IUIOm@AaAb — K IUIOHIAAU Kpyra,
OTPaHUYEHHOTOOKPYKHOCTBIO.

JABuKeHust

OrobOpaxkeHue mI0ckocTH Ha cebs. [TonsaTue nmwkenus. OceBas ¥ ICHTPaIbHAsE CHMMETPUH.
[TapannensHbii iepenoc. [loBopoT. Hanoxxenust u 1BU>KEHUS.

OcHOBHas 1elb — MO3HAKOMUTh YYalIUXCsl C MOHATHEM JBUXKEHUS M €ro CBOMCTBaMH, C
OCHOBHBIMHM BHJIaMHU JIBUKEHHUN, CO B3aMMOOTHOILICHUSIMU HAIOKEHUN W NBWXKEHUH. JIBrkKeHHne
IUIOCKOCTH BBOJAMTCS Kak OTOOpakeHHE IIJIOCKOCTH Ha cebs, COXpaHSIoIIee PACCTOsHHE
MeXay Toukamu. [Ipu paccMOTpeHUM BHJAOB JBM)XCHHUH OCHOBHOE€ BHUMAHHE YICISIETCS
MOCTPOCHUIO 00pPa30B TOUYEK, MPSMBIX,0TPE3KOB, TPEYTOJIHHUKOB MPU OCEBOW M LIEHTPATbHOU
CUMMETPHSIX, TApAJIEITLHOM IEPEHOCE, ITOBOPOTE.

HauvanbHble cBeleHHs CTEPeOMeTPHH.

Paznen reomeTpun, B KOTOPOM M3y4arOTCsi CBOMCTBA (PUTYp B IPOCTPAHCTBE.

3HaTh ONpe/eIeH!s MHOTOIPAaHHUKOB, TEJl U TIOBEPXHOCTEN BpaIleHUsI UX CBOWCTBA.

YMeTh UCTIOB30BaTh 3HAHUS O MHOTOIPaHHUKAX U TeJaX BPAILLEHUS HA IPAKTUKE

TEMATHUYECKOE IINTAHUPOBAHUE
€ YKa3aHMEeM KOJIHYeCTBA YaCOB, OTBOJAMMBIX HA YCBOCHHE KAKI0i TeMBbI.
7 kaacc (70 yacoB)



Nen/m

HasBanue pa3saeina

KoaunuyecTBO 4acoB

Teopus KoHTpoJibHbIE Bcero
padoThI
1. HavanbHble 10 10
reOMETPUYECKUE CBEICHMUSI
2. TpeyrosbHUKN 16 1 17
3. [TapannenpHble npsMble 12 1 13
4. CooTHotieHus Mexnay | 16 2 18
CTOPOHAMH U YIilaMH
TPEYroJbHUKA
5. O6o6maromee nopropenne | 12 12
Bcero 66 4 70
8 kiace (70 yacoB)
Neri/mm Ha3Banue pa3zgena Koan4yecTBO 4acoB
Teopus KoHnTpoJbHbIe Bcero
padoThI
1. YeThIpexyroJbHUKN 13 1 14
2. ITnomane 13 1 14
3. [TogoOue TpeyroJbHUKOB 17 2 19
4. OKpy>KHOCTB 16 1 17
5. O6o0maroiee NOBTOpeHue | 6 6
Bcero 65 5 70
9 kJacc (68 yacoB)
Nen/nm | HazBanme pa3nena KosmmuecTBo yacos
Teopus KoHTpoJbHbIe Bcero
padoThI
1. Bexkropsl 9 9
2. MeTtoa KoopAuHAT 9 1 10
3. CooTHomieHus mexay | 11 1 12
CTOPOHAMH U YIJIaMH
TpeyroiabHuka. CkanspHoe
IPOM3BEICHUE BEKTOPOB
4. Jlimaa  okpyxHoctm  u | 11 1 12
II01Ia/lb Kpyra
5. JBr>xeHue 8 1 9
6. HavanpHbie cBenenuss wu3 | 5 5
CTEpEOMETPUH
7. 006 akcroMax reoMeTpuu 2 2
HToroBoe moBTOpEeHME 9 9
Bcero: 64 4 68




