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IInanupyemMble pe3yJbTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

[Iporpamma obecrieurBaeT JOCTHKEHHS CICTYIOIIUX PE3YIbTaATOB OCBOCHUS
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs:

1. JINYHOCTHBIE:

* (hopMupoBaHNE OTBETCTBEHHOT'O OTHOIICHUS K YYCHHUIO, TOTOBHOCTH U
CITOCOOHOCTHU O0YYArOITUXCSI K CAMOPA3BUTHIO M CAMOOOPA30BAaHUIO HA OCHOBE
MOTHUBAIMH K 00YYEHUIO U MMO3HAHUIO, BEIOOPY AajbHEHIero oopa3oBanus Ha
0a3e OpUEHTHPOBKHU B MUpE Mpodeccrii U MpoPeCcCUOHATHHBIX TPEATIOYTCHHH,
OCO3HAaHHOMY MOCTPOSHHIO WHAMBHYaTbHON 00pa30BaTeIbHON TPACKTOPHH C
YUETOM YCTOWYMBBIX TO3HABATEIBHBIX HHTEPECOB;

* opmMupoOBaHUE IETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

* opMHUpOBaHUE KOMMYHHUKATUBHON KOMIICTCHTHOCTH U OOIICHUH 1
COTPYI[HI/I‘ICCTBG CcO CBepCTHI/IKaMI/I, CTapH_II/IMI/I 1 MJIaJIIIMMHU B
00pa3oBaTenbHON, 00IIECTBEHHO MOJIE3HOM, YIEOHO-HUCCIIE0BATEIbCKOM,
TBOPYECKOMN U APYTUX BUAX JAEATEIIBHOCTH;

® YMCHHUC SICHO, TOYHO, I'PaMOTHO HU3JiaraTb CBOH MBICJIN B YCTHOﬁ n
MUChbMEHHOM pcyuu, MOHNMATh CMBICIT MMOCTaBJICHHOM 3aa4yu, BbICTPAnNBATh

apryMeHTaluI0, IPUBOIUTE MPUMEPHI U KOHTPIIPUMEPHI;

¢ KPpUTUYHOCTH MBIIIJICHUA, YMCHUE PACIIO3HABATDH JIOTUYCCKHN HEKOPPEKTHBLIC
BBICKA3bIBAHUS, OTIIMYATH TUIIOTC3Y OT (1)aKTa;

¢ KpCaTUBHOCTH MBIIIJICHUA, MTHUITUATHUBY, HAXOAYUBOCTb, AKTUBHOCTD IIPU
PEIICHHNHU 'COMCTPHYCCKUX 3a1a4;

* YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT Y4eOHOW MaTeMaTHUECKOM
JEeATEIbHOCTH;

* CIIOCOOHOCTB K AMOLMOHAIBHOMY BOCHPHUSATHIO MAaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, PELICHNUN, PaCCyKICHUN;

2. MeTanpeaMeTHbIE:

peSVIAmueHbsle YHUsepcajlbHble VU€5Hbl€ oeucmeus.

* YMEHHE CAMOCTOATENIFHO IIAHWPOBATh aJIbTEPHATHUBHBIC IIYTH JOCTHKCHUS
1eneit, 0CO3HaHHO BBIOMpaTh Hanbosaee H3PPEKTUBHBIE CIIOCOOBI PEILICHHS
y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

* YMEHHUE OCYIIECTBIISTH KOHTPOJIb IO Pe3yJIbTaTy U CIOCcOo0y AelcTBUS Ha
YpOBHE TIPOU3BOJIHHOTO BHUMAaHUS U BHOCUTh HEOOXOJUMbIC KOPPEKTHUBHI;

* yMEHHE a/IeKBaTHO OIIEHUBATH MPABHIBHOCTh HJIM OIIHMOOYHOCT BHITOTHEHHS
yueOHoil 3a1aun, ee 00BEKTHUBHYIO TPYIHOCTh M COOCTBEHHbIE BO3MOYKHOCTH €€
pelieHus;



¢ IOHUMAHUC CYITHOCTU AJITOPUTMUUYCCKUX HpGI[HI/IcaHI/Iﬁ U YMCHUC
HeﬁCTBOBaTB B COOTBETCTBHUHU C MPEATIOKCHHBIM aJITOPUTMOM;

® YMCHHUC CaMOCTOATCIIbHO CTaBUTh LCJIH, BI:I6I/IpaTb " CO3[1aBaTh aAJITOPUTMbIL
JUTSL pelieHrs YICOHBIX MaTeMaTHIECKUX TIPOOIIeM;

® YMCHHUC IIJIAHUPOBATH U OCYIICCTBIIATE ACATCIbHOCTL, HAIIPABJIICHHYIO HA
PCHICHUC 3a/1a4 UCCICAOBATCIILCKOI'0 XapaKTepa,

no3HaeamejlbHbvle YHUueepcajibHble Vll€6Hbl€ oeticmeusi:

* OCO3HAHHOE BIIAJICHUE JIOTUICCKUMU JICHCTBUSIMH OTIPECIICHHS TIOHITHH,
0000111eHNS, YCTAaHOBIICHUS aHAJIOTUH, KIacCU(PUKAIINN HA OCHOBE
CaMOCTOSITEJIbHOTO BHIOOpAa OCHOBAHUI U KPUTEPHUEB, YCTAHOBIICHUS
POIOBHUIOBBIX CBSI3EH;

* YMEHHE YCTAaHABIMBATh PUUYNHHO-CIIE/ICTBEHHBIE CBSA3HU, CTPOUTH JJOTUYECKOE
paccyxaeHue, yMO3aKiIIoueHue (MHIyKTUBHOE, IeTyKTUBHOE U 110 aHAJIOTUH) U
BBIBO/IBI;

®* YMCHHUEC CO3aaBaThb, IPUMCHATh U Hp606paBOBBIBaTI) 3HAaKOBO-CHMMBOJIMYCCKUEC
cpeacTtBa, MOACIN U CXEMBbI IJId PCIICHUA y‘IGGHBIX U ITO3HABAaTCJIbHBIX 3aJa4,

* popmupoBaHue U pa3BUTHE YUeOHON U OOIIETIONB30BATEIBCKOM
KOMITETEHTHOCTH B 00JIACTH HCIIOIh30BaHMs HHPOPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHoJorui (MKT-komnereHTHOCTH);

* (hopMupoBaHMe EpPBOHAYAIBHBIX MPEICTaBICHUH 00 HAEIX U O METOJaX
MaTeMaTUKHU KaK YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, CPEACTBE
MOJEIINPOBAHUS ABJICHUN U IPOLIECCOB;

* YMEHHUE BUIETh MaTEMATHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEeMHON CUTYyallun
B IPYTUX JUCLMIUIMHAX, B OKPYKAIOIIEH KU3HHU;

* YMEHHUE HAXOJIUTh B PA3IMYHBIX HCTOYHUKAX WHPOPMAIUIO, HEOOXOJUMYIO
JUTSL pEIIeHUs MaTeMaTHYeCKUX POoOJieM, U MPEACTABIATh €€ B MOHATHOM
dbopMe; TPUHUMATH PEIICHUE B YCIOBUSX HETOTHON U M30BITOYHOM, TOUHOU U
BEPOSITHOCTHOM MH(OpMAIIUH;

* YMEHHE IIOHUMATh U UCIIOIb30BATh MATEMATUYECKUE CPEICTBA HATIAAHOCTH
(pPUCYHKH, YEpTEXHU, CXEMBI U Jp.) U WILTIOCTPALIUH, HHTEPIPETALNH,

apryMeHTaluu;

* YMEHUE BBIIBUTATh TUTIOTE3bI IPU PEIICHUHU YUEOHBIX 3a/1a4 U TOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKH;

* YMEHHUE MPUMEHSATh UHAYKTUBHBIE U JIEIYKTUBHbIE CIIOCOOBI PaCCyXACHUIH,
BUJIETh PA3JIMYHBIE CTPATETUH PEUICHUS 3a/1a4;

KOMMYHUKAMU6Hble YHUBEPCAJIbHblE V‘l€6Hbl€ oeticmeusi.




* YMEHHE OPraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO
JEATEIIFHOCTD C YYUTENIeM U CBEPCTHUKAMU: ONPENEIIATh e, paclpeaesTh
(YHKLIHU ¥ POJHM YUYACTHUKOB, 00IIKE CITOCOOBI paboTHI;

* yMeHHe paboTaTh B TPYIIE: HAXOJUTh 00Illee pelIeHHe U pa3peaTh
KOH()JIMKTHI HA OCHOBE COTJIACOBAHUS TIO3UIIMIA U yueTa HHTEPECOB;

* ClIylLIaTh IapTHEPA;
* (hopmynupoBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOC MHEHHUE;

3. IlpeaMeTHbBIE:

BbImycKkHUK HAy4YHTCS (1T MCTIONB30BaHUS B IIOBCETHEBHON KU3HU U
o0ecrnevyeHnst BO3MOKHOCTH YCIICITHOTO MPOIOJIKSHHSI 00pa30BaHus Ha
0a30BOM ypOBHE)

I'eomerpuueckue Gpurypsl

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMHU I'€OMETPUUECKUX (PUTYD;

e U3BJEKATh MHPOPMAIIHIO O TEOMETPUUYECKUX (PUTypax, MPEeICTaBICHHYIO
Ha YepTexax B SIBHOM BU/IE;

e TPUMEHSTH AJIS PEeUICHHUs 3a/1a4 TeOMeTpudeckre PaKThl, €CII yCIOBUS
UX PUMEHEHHUS 33/IaHbI B SBHOU (hopMme;

e pemaTh 334 Ha HAXO0X/ICHUE T€OMETPUUYECKUX BEJIMYHH 110 00pas3iam
WJIU QJITOPUTMAM.

B noBcetHeBHOM KM3HM M NIPH M3YYECHHH APYTUX NPeIMETOB:

e HCIIOJIb30BAaTh CBOMCTBA T€OMETPUUECKUX (DUTYP AJISl PELICHUS TUITOBBIX
3a/1a4, BOZHUKAIOIIMX B CUTYyaIUsAX MIOBCEIHEBHOM KU3HU, 3aa4
MPAKTUYECKOTO COJIEPKaHUS.

I/I3MepeHl/lﬂ U BBIYUCJICHUSA

e BbIMONHATE NU3MEpEHNe JUINH, paCCTOSIHUN, BEJIMYUH YIJIOB, C IIOMOLIbIO
UHCTPYMEHTOB JJIsl U3MEPEHHH JUIUH U yTJIOB;

e IIPUMEHATH (POPMyJIBI IEPUMETPA, MIOUIATU U 00bEMa, IIOIAAN
MOBEPXHOCTHU OTAEIBHBIX MHOTOI'PAaHHUKOB MTPH BBEIYUCICHHIX, KOT/1a
BCE JJaHHBIC UMEIOTCS B YCIIOBHH;

e mpuMeHsATH Teopemy lludaropa, 6a30Bble TPUTOHOMETPUUYECKHUE
COOTHOILIEHUS JUIsl BBIYMCIIEHUS JUIMH, PACCTOSHUM, IUIOIAAeH B
IIPOCTEUIINX CIIyYasiX.

B noBceHeBHOM KM3HHM M NIPH U3YYCHHHU APYTHX NMPEIMETOB:
e BBIYHCIIATH PACCTOSIHUS HA MECTHOCTH B CTAHAAPTHBIX CUTyaLUsX,
TUIOINAAM B IPOCTEUIINX CIydasix, IPUMEHATh (POPMYJIbI B TPOCTEUIITNX

CUTyaIUsX B TOBCEAHEBHOM KU3HHU.

I'eomeTpuuyeckne nmpeodpazoBaHus



e Crpouth purypy, CAMMETPUUHYIO TaHHON (UType OTHOCUTEIHHO OCH U
TOYKHU.

B noBceHeBHOM KM3HM M TIPH M3YYECHHH APYTUX NPeJIMETOB:

e pacmo3HaBaTh JBHKEHUE OOBEKTOB B OKPYIKAIOIIEM MHUPE;
e pacrmo3HaBaThb CHMMETPHYHbIE (QUTYpPHI B OKPYKaIOIIEM MUPE.

BeKkTopbI M KOOPIMHATHI HA MJIOCKOCTH

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH BEKTOpP, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpA HA YHCIIO, KOOPIUHATHI HA TNTIOCKOCTH;

e  ONpEIENITh MPUOIUKEHHO KOOPAMHATHI TOUYKH 110 €€ H300paKEeHUIO Ha
KOOPAWHATHOW IJIOCKOCTH.

B noBceiHeBHOM KM3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

e HCHOJIb30BATh BCKTOPLI I pCUHICHUA HpOCTGI\/'II_HI/IX 3aJaa4 Ha
OMnpeaACIICHUE CKOPOCTU OTHOCUTEIIBHOTO ABUXKCHU .

HUcTopusi MaTeMaTHKH

e OnuceIBaTh OTACIBHBIC BBIIAIOIIMECS PE3YIJIBTATHL, OJYYEHHBIE B XO1€
pa3BUTUSA MAaTEMATUKU KaK HAYKU;

e  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3H C
OTEYECTBEHHOU U BCEMUPHOU UCTOPUEH;

e IIOHMMAaTh POJIb MaTEMATHKH B pa3BuTuu Poccun.

MeTtoabl MaTeMATHKH

e BriOupars moaxoaAuIui H3y4YeHHBIA METO AJIsl PEIICHUS H3y4YEeHHBIX
THIIOB MaTeMaTHYCCKUX 3aJ1ad;

o IIpuBoauTh NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
OKPYXAaIOIIei AEHCTBUTEIBLHOCTH 1 MPOU3BEICHUIX HCKYCCTBA.

e  BrInyCKHUK MOIYYUT BO3ZMOKHOCTh HAYUHTHCS (A1 0OecrieueHus
BO3MOYKHOCTH YCIICIITHOTO TIPOIOJDKEHHS 00pa30BaHus Ha 0a30BOM U
yTIyOJICHHOM YPOBHSIX)

I'eomerpuyeckue Gpurypsl

e OmnepupoBaTh MOHITUSIMHU T€OMETPUICCKUX QUTYD;

e  U3BIEKaTh, UHTEPIPETHUPOBATH U MPEOOPA3OBBIBATH HHPOPMAITUIO O
TeOMETPUYECKUX (DUTYpaX, MPEICTABICHHYIO Ha YePTEekKaxX;

e IPUMEHSTH FT€OMETpUYECKUe (HaKThI AJIS PEIICHUs 3a/1a4, B TOM YHUCIIE,
NIPEIIIOIAraoIIuX HECKOJIBKO MIaroB pemieHs;

e (opMyIMpPOBATh B IPOCTEHIINX CIydasxX CBOHCTBA U MPU3HAKU UTYD;

e JIOKa3bIBaTh FT€OMETPUICCKHUE YTBEPIKICHUS;

e BJAJETh CTAHAAPTHOM Kiaccudukanueit miockux Guryp
(TpeyTrOoJIbHUKOB M YETHIPEXyTOJIbHUKOB).

B noBceiHeBHOM KM3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:



e HCHOJB30BATH CBOWCTBA FTEOMETPUUECKUX (PUTYp JUTs pelIeHHs 3a/1a4
MIPaKTUYECKOr0 XapakTepa v 3aa4 U3 CMEKHBIX JUCIUIUINH.

I/I3Mepenml N BBIYUCJICHUA

L] OHepHpOBaTB MMpeaACTaBJICHUAMUA O JJIMHC, TUIOIIAIH, O6’beMe KaK
BenmmurHaMu. [Ipumensts Teopemy [Tudaropa, popmysl miomnamy,
061,eMa Ipu pCHICHUHU MHOTOIIAroBbIX 3a/1a4, B KOTOPBIX HEC BCC JJAHHBIC
NPEJICTaBJICHEI SIBHO, a TPEOYIOT BBIYHCIICHHUHN, ONIEpUPOBATh OoJiee
MIMPOKUM KOJIMYECTBOM (hOPMYJI JUTMHBI, TUIOINAAH, 00bEMa, BBIYUCIIATD
XapaKTEPUCTUKH KOMOMHAIHMH GUTYpP (OKPYKHOCTEH M
MHOT'OYTOJIbHUKOB) BBIYUCIISITH PACCTOSIHUS MEXIY (DUTYpaMHu,
NPUMEHSTh TPUTOHOMETpHUYECKHE (DOPMYJTBI JJIsl BEIYMCICHHUI B O0Jiee
CJIOKHBIX ClIydasX, IPpOBOAUTH BHIYHUCICHUA HAa OCHOBC PABHOBCIIMKOCTH
Y PaBHOCOCTaBJICHHOCTH;

e TPOBOJUTH NMPOCTHIC BHIYUCICHUS HA 0OBEMHBIX TeNax; (POpMyIUpPOBAThH
3a]]aui Ha BBIYUCIICHHE JUTNH, IUIONIAJIeH 1 00hEMOB H pPeliaTh uX.

B noBcetHeBHOM KM3HM M TIPH M3YYECHHH APYTUX NPeIMETOB:

e MPOBOJUTH BBIYHUCIICHUS HA MECTHOCTH;
e TMPUMEHATH GOPMYJIbI IPH BBIYUCIEHUAX B CMEKHBIX YUEOHBIX
MPEAMETAX, B OKPYKAOLIEH JEHCTBUTEIBHOCTH.

I'eomeTpruyeckue nNoCcTpoeHus

e M300paxkaTh reoMeTpudeckue (GUrypsl 1o TEKCTOBOMY U CHMBOJIBHOMY
OIMCAHUIO;

e CcBOOOJIHO ONEPHPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX
clIy4Jasix,

e BBIIOJIHATH IOCTPOCHHUS TPEYTOJIbHUKOB, IPUMEHATH OTICIIBHBIC
METOABI IOCTPOCHUN LUPKYJIEM U JINHEUKON U IIPOBOAUTH IPOCTEHIINE
MCCJICIOBAHMSI YNCIIA PEILICHUN;

e u300pa)kaTh TUIOBBIC IJIOCKUE (PUTYpPBI U 0ObEMHBIE TeJIa C TIOMOIIBIO
IIPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBceiHeBHOM KM3HM M NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

e BBIMOJIHATH IPOCTEHIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOIUMBIE B
pEATbHOM )KU3HU;
e OLEHUBATH pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.

IIpeodpa3oBanus

e OmnepupoBaTh NOHITHEM JABUKCHHS U TPEOOPA30BAHUS MTOT00MS,
BIIAJICTh IPHEMaMH TIOCTPOEHUS (PUTYP C UCTIONH30BAHUEM JIB)KCHUM U
npeoOpa3oBaHuil TOI0OUS, TPUMEHSTh MOJIYICHHBIC 3HAHUS U OTIBIT
MOCTPOEHUN B CMEKHBIX IMPEIMETaX M B peaTbHBIX CUTYaITHUIX
OKPY’KaIOIIIETO MUPA;

e CTpouTh (purypy, NoJg00HYIO JAaHHOM, TTOJIH30BATHCS CBOWCTBAMH
no00us 1st 000CHOBaHMSI CBOMCTB QUTYD;

e TIPUMEHSTH CBOMCTBA ABUKEHUM NI MPOBEACHUS MPOCTEUILINX
000CHOBaHU CBOUCTB QUTYP.



B noBcetHeBHOM KM3HM M NIPH M3YYECHHH APYTUX NMPeIMETOB:

e TIPUMEHSTH CBOMCTBA JBWKEHUM U IPUMEHATH MOA00UE /ISl TOCTPOCHUI
U BBIYUCIIEHUI.

BekTOopbl M1 KOOPAUHATHI HA IVIOCKOCTH

e OnepupoBarh NOHATUSIMHU BEKTOP, CYMMa, Pa3HOCTb BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHCIIO0, YTOJI MEX]Ty BEKTOPaMH, CKaJISIPHOE
MPOU3BEJICHNE BEKTOPOB, KOOPJIMHATHI HAa MIIOCKOCTH, KOOPIUHATHI
BEKTODA;

e BBINOJIHATH JCHCTBUS HAJ BEKTOpaMU (CII0KEHUE, BEIYUTAHHE,
YMHO>XEHHE Ha YKCII0), BBIYUCIIATH CKAISIPHOE MTPOU3BEICHUE,
OTIpEeAeNATh B MPOCTEHIINX CIydasX yroi MeXAy BEKTOpaMH,
BBITIOJIHSITH PA3JI0KEHUE BEKTOPA HA COCTABIIAIONINE, TPUMEHSTh
MOJTy4YeHHbIEe 3HaHUs B (PU3UKE, OJIH30BaTHCS (POPMYJIION BHIYHCICHUS
pacCTOsTHUS MEXKy TOYKAMHU 110 U3BECTHBIM KOOpAUHATAM,
UCIIOJIb30BaTh ypaBHEHUs GUTYp [ pelleHus 3a/1a4;

e TIPUMEHSTH BEKTOPHI U KOOPAUHATHI JIJISl PEILICHUS T€OMETPUUECKUX
3a]a4 Ha BBIYMCIICHUE JJIUH, YTJIOB.

B noBce1HeBHOM KM3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

e  HCIIOJIB30BATh ITOHATHS BEKTOPOB M KOOPIMHAT [UIS PEIICHHS 33/1a4 1O
¢usuke, reorpaduu U APYruM y4eOHBIM MPEIMETAM.

«Conep:kanue y4eOHOI0 mpeaMeTa
BBoaHoe nmoBTOpeHune
1. MeToa KOOPAUHAT

Pa3nosxeHnue BekTopa Mo ABYM HEKOJIJTMHEApHBIM BekTopaMm. KoopauHaTsl
BekTopa. [Ipocreitmue 3agaun B KOOpAMHATaX. Y paBHEHUS OKPYKHOCTU U
npsiMoil. [IpuMeHenne BEeKTOpOB U KOOPAUHAT IIPU PELLICHUH 3a1a4.

OcHosHas yeib — HayUUTh YYAIIUXCS BBITIOJHATH IEUCTBUS HAJl BEKTOPaAMU KaK
HAIpPaBJIEHHBIMU OTPE3KaMH, YTO BaYKHO JUIsl IPUMEHEHHsSI BEKTOPOB B (PU3HUKE;

MMO3HAKOMHUTH € UCITIOJIB30BAHUEM BCKTOPOB U MCTOJda KOOPAUHAT IMPU pCHICHUHA
TCOMETPHUICCKUX 3aaay.

Bekrtop onpezaensieTca Kak HalpaBJICHHBIN OTPE30K U JEHCTBUA HAJl BEKTOPAMHU
BBOJATCA TaK, KaK 3TO IIPUHATO B (1)I/I3I/IK€, T. €. KaK I[CﬁCTBHH C HaIllpaBJICHHBIMU
orpe3kamu. OCHOBHOE BHUMaHUE JOKHO OBITh YAENeHO BhIpA00OTKE YMEHUN
BBITIOJIHATE OINICpallii HA/l BCKTOpaMU (CKJIa,Z[BIBaTB BCKTOPLI 110 ITpaBUJIaM
TpeyrojbHUKa U MapaiieorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH JIBYX
JAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN MPOU3BEICHHUIO JAHHOTO BEKTOPA
Ha JaHHOE YHUCJIO).

Ha npumepax mokasbIBaeTcsi, Kak BEKTOPbI MOTYT IIPUMEHSTHCSI K PELIEHUIO
reoMeTpuueckux 3aaad. JleMoHncrpupyercs 3 peKTUBHOCTh IPUMEHEHHS
dbopMyIT U1 KOOPAUHAT CEPEIMHBI OTPE3Ka, PACCTOSHUS MEXKIY JABYMS
TOYKaMH, YPaBHEHUH OKPYKHOCTH U MPSIMON B KOHKPETHBIX T€OMETPUUYECKHUX



3ala4ax, TEM CaMbIM JAaCTCA NPCACTABJICHUC 06 HU3YUYCHUU T'COMCTPUICCKUX
(GbuUryp ¢ TOMOIIBIO METOJIOB ANTEOPHI.

1. CooTHOLIEHHMS MeKIY CTOPOHAMH U YIJIaAMH TPeyroJbHUKA.
CkansipHoe npou3BeeHNe BEKTOPOB

CuHyc, KOCUHYC U TaHT€HC yria. Teopembl CHHYCOB U KOCUHYCOB. Pelienue
TPEeYrojabHUKOB. CKaJsipHOE POU3BEIECHUE BEKTOPOB U €0 IPUMEHEHUE B
FeOMETPUUYECKUX 3a7auax.

OcHognas yenv — pa3BUTh YMEHHE yUaUIUXCS MPUMEHSTh TPUTOHOMETPHUUECKUIA
anmnapar IpH peIIeHUU TeOMETPUUECKUX 3aad.

Cunyc u kocunyc mo6oro yria ot 0 ® 110 180 © BBOZATCS C TOMOLIBIO
€IMHUYHOM MOJTyOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMbI CHHYCOB U KOCHYCOB U
BBIBOAMTCS ellie 0AHa (opMyJia IIIOIAIN TPEYTroIbHUKA (TI0JIOBUHA
IIPOM3BEACHUS IBYX CTOPOH Ha CUHYC YIJla MEX1y HUMH). DTOT ammapar
IPUMEHSIETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkansipHoe MpOu3BEICHNE BEKTOPOB BBOJUTCS Kak B (pU3MKe (IPOU3BEIACHUE
JUIMH BEKTOPOB Ha KOCHHYC yTiia Mexay HUMH). PaccmaTpuBaroTcst cBolcTBa
CKaJISIPHOTO IIPOM3BEJICHUS U €r0 IPUMEHEHMS IPU PELIEHUH T€OMETPUUECKUX
3ajad.

OcHOBHOE BHUMaHUE CIEAYET YJeIUTh BbIPA0OTKE MPOYHBIX HABBIKOB a
IPUMEHEHUN TPUTOHOMETPHUUYECKOTO alIapaTa pu pelIeHMH FeOMETPUUECKUX
3azay.

1. J1uHA OKPYKHOCTH M IJIOIIAJAb KPyra

[IpaBunbHbIE MHOTOYTONBHUKU. OKPYKHOCTH, OIMCAHHAsI OKOJIO IIPAaBUIILHOTO
MHOT'OYTI'OJIbHUKA U BIIMCaHHas B Hero. [TocTpoeHne npaBUIIbHBIX
MHOI'OyTOJIbHUKOB. /[nuHa okpyxHocTH. [litomans kpyra.

OcHosnas yenb — pacCIIUPUTh 3HAHUE yYaIUXCA O MHOTOYTOJIBHUAKAX;
paccMOTpETh MOHATHUS AITHMHBI OKPYKHOCTH U TUIOLIAAN KpyTa U (OPMYIIbI IS
UX BBIYHCIICHUS.

B Havarne Tembl gaetcs onpesesieHne NpaBUJIbHOTO MHOTOYTOJIbHUKA U
paccMaTpuBalOTCS TEOPEMBI 00 OKPYKHOCTSIX, ONMMCAHHOW OKOJIO MPAaBUIHLHOTO
MHOT'OYTOJIbHUKA W BOIMCAHHOW B HEr0. C TOMOIIIBIO ONMMCAHHON OKPYKHOCTH
peIIaroTCAd 3a1a4u O MIOCTPOCHHHU ITPABUJIBHOT'O HICCTUYTOJIbHUKA U
MPAaBUJIBHOTO 2N-YrOJbHUKA, €CIIU 1aH MPaBUIbHBIN N-yrOJbHUK.

DopMyIIbl, BEIPAKAOIINE CTOPOHY MTPABUIIBHOIO MHOTOYTOJIbHUKA U PaUyC
BIIMCAHHOM B HETO OKPYKHOCTH YEPE3 pauyC OMMCAHHON OKPY>KHOCTH,
UCIOJIB3YIOTCS IIPU BBIBOJIE (hOPMYJT JUTMHBI OKPY>KHOCTH U TIJIOLIAIA KpyTa.
BriBoz onupaercs Ha MHTYUTUBHOE IIPEICTABICHHE O Mpeeiie: IpU
HEOTPAaHWYEHHOM YBEJIIMYEHUH YUCIIa CTOPOH MPABUIIBHOI'O MHOIOYTOJIbHUKA,
BIIMCAHHOI'O B OKPY’KHOCTb, €r0 IEPUMETP CTPEMUTCS K IJTMHE 3TOU
OKPY’KHOCTH, a TUION[ab — K IUIOIIA/IA KPyTra, OTPAaHUYEHHOI'O OKPYKHOCTBIO.

1. JiBH:KkeHHS



OTtoOpakeHus IOCKOCTH Ha cedst. [TonsTue nmxenus. OceBas U IEHTpaIbHAS
cummetpuu. [lapannensHeiil nepenoc. [loBopoT. HanoxxeHus u 1BUXeEHUS.

OcHosHas yeib — NO3HAKOMUTD YYaIlIUXCs C TOHSATUEM JBUXKEHUS U €T0
CBOMCTBaMM, C OCHOBHBIMU BHAMHM JBHIKEHHI, CO B3aUMOOTHOIICHUSIMH
HaJIOKEHUI U NBUKECHUU.

JIBI>KEHME MII0CKOCTH BBOJUTCS KaK OTOOpaKeHHUE MIIOCKOCTH Ha ce0s,
COXpaHsIOIIee paccTOsTHUE MEXK Iy Toukamu. [Ipu paccmoTpenun BUI0B
JBY)KEHUH OCHOBHOE BHUMAHHUE YJIENAETCS MOCTPOSHUIO 00pa30B TOUEK,
HPSIMBIX, OTPE3KOB, TPEYTOJbHUKOB IIPU OCEBOM U LIEHTPAIbHON CUMMETPHSIX,
napajuieTIbHOM MepeHoce, moBopote. Ha ad ek THBIX mpruMepax MmoKa3bIBaeTCs
NPUMEHEHNE ABUKCHUN MTPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

[TonsaTHe HaNMOXXEHUSI OTHOCUTCS B JAHHOM KYpPCE K YHCIy OCHOBHBIX TTOHSITHH.
Jloxa3pIBaeTCs, YTO IMOHATHUS HAJIOKESHHS U ABMIKCHHS SBIISIIOTCS
SKBHUBAJIEHTHBIMU: JTI000€ HAJIOKEHHUE SIBIAETCSA IBIKEHNEM INIOCKOCTH U
oOpatHo. M3ydeHne noka3aTenbCTBa HE SBISIOTCS 00s3aTEIbHBIM, OJHAKO
cleyeT paccMaTpUBaTh CBA3b MOHSATUN HATOKEHUS U IBUXKEHUS.

1. OO0 akcmomax reomMeTpuu
Becena 06 akcnomax.

OcHosHas yenv — nath OoJiee rITyOOKOE MPEICTABICHUE O CUCTEME aKCHOM
MJIAHUMETPUHU U aKCHOMATHYECKOM METO/IE.

B nanHOI TeMe paccka3bIBaeTCsl O pa3IMYHbIX CUCTEMAaX aKCHOM I'€OMETPUH, B
YaCTHOCTH O PA3JIMYHBIX CIIOCO0AX BBEICHUS MOHITHS paBEHCTBA QUTYD.

1. IToBTopenue. Pemenue 3agau
Llenw: TToBTOpEeHKE, 0000IIEHHE U CUCTEMATU3ALUs 3HAHUN, YMEHHI U HABBIKOB

3a Kypc reoMeTpuu 9 kiacca, peleHue 3a/1a4 o BCeM TeMam, MPUMEHEHHUE
N3YYCHHBIX CBOMCTB B KOMILJICKCE Ipu pCHICHUUA 3a1a4.

Conep:xanne Kypca

Ne Tema Kox-Bo
4acoB
1 BBojiHOE MOBTOpEHUE 2
2 BekTopsbl 13
3 Meto1 KOOpauHAT 11
4 CooTHroueHne Mexay CTOpOHAMH U yIiaMH TPEYrOJbHUKA. 15
CkansipHoe pOu3BeICHUE BEKTOPOB
5 JU1MHa OKPYKHOCTH U IIJIOLIAAb Kpyra 11
6 JBrxeHus 10
7 [ToBTOpeHue 6
Hroro 68




TeMaTH4yecKoe IVIAHMPOBaAHUE

Ne n/m HazBanue Temsl Kon-Bo
4acoB
1,2 BBoaHoe moBTOpeHune 2
BekTopsl 13
3 [TonsTHE BEKTODA. 1
4 OTknagpIBaHUE BEKTOPA OT JAHHOU TOYKHU. 1
5 CyMMa ByX BEKTOPOB. 1
6 CymMa HECKOJIBKMX BEKTOPOB. 1
7 Brruntanue BEKTOPOB. 1
8 Penrenue 3amau. 1
9 YMHOXEHUE BEKTOpa Ha YHCIIO. 1
10 | YMHOXEHHE BEKTOPA Ha YHUCIIO. 1
11 [IpumeHeHre BEKTOPOB K PELICHUIO 3a/1a4. 1
12 Cpenusist TMHUS Tpaneuu. 1
13 Penrenue 3amau. 1
14 | Konrpoubnas pabdora Nel mo teme «BekTopbn» 1
15 AHanM3 KOHTPOJIBHOM paboThl. Permenue 3amay. 1
Metoa KoOpAUHAT 11
16 | PaznoxeHue BekTOpa MO IByM HEKOJLIMHEAPHBIM BEKTOPAM. 1
17 Koopaunatsl BekTOpa. 1
18 | Ilpocreiimue 3a1a4u B KOOPAUHATAX. 1
19 [Ipocreiinue 3aga4u B KOOpIUHATAX. 1
20 Pemenue 3agau METOAOM KOOPAMHAT. 1
21 YpaBHEHUE OKPYKHOCTH. 1
22 | YpaBHEeHHE NPIMOIA. 1
23 Penrenue 3amau. 1
724 | Pemenne 3anau. 1
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25 KonTtpoubnas padéora Ne2 no teme «Meton KoopauHaT» 1
26 AHanm3 KOHTPOJIBHOM paboThl. Permenue 3amay. 1
CooTHomIeHHe MKy CTOPOHAMH M YIJIAMH TPEyroJbHUKA. 15
CkansipHoe npou3BeeHNEe BEKTOPOB
27 CuHyc, KOCHHYC, TaHT'€HC yIJa. 1
28 CuHyc, KOCUHYC, TAHT€HC yIJia. 1
29 CuHyc, KOCUHYC, TAHT€HC yTIJia. 1
30 | Teopema o miomany TpeyronbHHUKA. 1
31 Teopema CHHYCOB M KOCUHYCOB. 1
32 | Pemenue TpeyroibsHUKOB. 1
33 | Pemenne TpeyroibsHUKOB. 1
34 | U3mepurenbHble pabOTBHIL. 1
35 | Pemenue 3anau. 1
36 CxansapHoe NMpOU3BEICHHE BEKTOPOB. 1
37 | CxansgpHOe NIpou3BENECHUE B KOOPAUHATAX. 1
38 [IprMeHeHre CKaasipHOTO MPOU3BEICHUS K PEIICHUIO 3a1a4. 1
39 | Pemenue 3anau. 1
KonTpoasnas padora Ne3 mo teme «CooTHOLIEHHE MEXKTY 1
40 | croponamu u yraamu Tpeyroabuuka. CKaasipHOe POU3BeIeHHE
BEKTOPOB.»
41 AHanu3 KOHTPOJIbHOM paboThl. Pemenue 3amay. 1
JJIMHA OKPY/KHOCTH M IUIOIIAAbL KPYyra 11
42 | lIpaBHIBHBI MHOTOYTOJIHUK. 1
43 OKpy’KHOCTb, OIIMCAHHAsI OKOJIO MPABUIILHOTO MHOTOYT'OJIbHUKA U 1
BIIMCAHHAs B PaBUWJIbHBIA MHOTOYTOJIbHUK.
44 | ©OpMyIIbI 171 BEIYUCIICHUS TUIONIA/IU NPABUIBHOTO MHOTOYTOJIbHUKE, | 1
€ro CTOPOHBI U pajyca BIUCAHHON OKPYKHOCTH.
45 | Pemenue 3anau. 1
46 JlmuHa OKpY’>KHOCTH. 1
47 | Pemenue 3anau. 1

48

[Inomane kpyra u KpyroBoro ceKTopa.
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49 | Pemenue 3anau. 1
50 | Pemenue 3anau. 1
51 KonTtpoubsnasi pabéora Ned o teme «/[J1HHA OKPYKHOCTH B 1
IJIOIAAb KPYIay»
52 | AHanu3 KOHTPOJIbHOU paboThl. Pemenue 3anau. 1
JIBuaxeHMs1 10

53 | llonsaTe nBrxeHus. 1
54 | CBoiicTBa JBMKEHHUN. 1
55 | Pemenue 3anau. 1
56 | IlapainenbHbIi epenoc. 1
57 | lloBopor. 1
58 | Pemenue 3anau. 1
59 | Pemenue 3anau. 1
60 | Pemenue 3anau. 1
61 Konrpoabnas pabora NeS mo reme «/IBuxenns» 1
62 AHanm3 KOHTPOJIBHOM paboThl. Permenue 3amay. 1

IloBTOpEHUHE 6
63 | Pemenne 3anay nHa mosTopeHue. 1
64 Pemenue 3agau Ha mOBTOpEHUE. 1
65 Pemenue 3agau Ha mOBTOpEHUE. 1
66 | Pemenne 3anad Ha moBTOpEHUE. 1
67 Pemenue 3agau Ha mOBTOpEHUE. 1
68 | Pemenne 3anay Ha moBTOpEHueE. 1
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