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1. ITacmopt poHIa OLIEHOYHBIX CPEACTB

CrnenuajabHOCTD:
Yueonas qnucunnimia: 11.02.16 «MoHTakK, TeXHMYeCKoe 00CIyKHBAHHE H PEMOHT
3JIEKTPOHHBIX MPUOOPOB U YCTPOMCTB)
EH.01 «Marematuka»
Tpedoanns PI'OC CIIO k pe3yJbTaTaM 0CBOCHHUS JMCLHHUIIJIMHbI:
o0nIMe KOMIeTeHIUM
OK 1. [ToHnMaTh CyIHOCTh M COLMAIBHYIO 3HAYMMOCTh CBOEH Oymymieil mpodeccuu, mposiBIsATh K
HEW yCTOMYMBBIN HHTEPEC.
OK 3. [IpyHuMaTh pereHus B CTaHJapTHBIX U HECTAHJAPTHBIX CUTYALMSIX U HECTHU 3@ HUX
OTBETCTBEHHOCTb.
OK 6. PaboTaTh B KOJUIEKTHBE U KOMaHe, 3PHEKTUBHO 00IIATHCS C KOJUIETaMH, PYKOBOJACTBOM,
MOTPEOUTETISAMHU.
OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 3a pabOTy WIEHOB KOMaH/bl (IIOJJYMHEHHBIX ), PE3YJIbTAT
BBITOJIHEHUS 3a/IaHUH.
B pe3ynbraTe 0cBOCHMS AMCHUILUINHBI 00YYarOIUICs JOKEH 3HATH/TIOHUMATh:
- 3HAUE€HUE MaTeMaTUYECKON HayKu AJIs pelleHus 3a7a4, BOSHUKAIOLIUX B TEOPUU U NPAKTUKE;
HIMPOTY U B TO K€ BPEMS OrPaHUYEHHOCTh IPUMEHEHHUS MATEMAaTHYECKUX METOJI0B K aHAIMU3y U
UCCJIEIOBAaHMIO MTPOLIECCOB U ABJICHUN B IPUPOJE U OOLIECTBE;
- 3HaYEHHUE MMPAKTHKH U BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe It (POPMUPOBAHUS U
Pa3BUTHSI MAaTEMATHUECKON HAYKH; UCTOPUIO PA3BUTHS MTOHITHSI YUCIIA, CO3/1aHUs
MaTeMaTHYeCKOro aHaJIn3a, BOSHUKHOBEHMS U Pa3BUTHUS T€OMETPUU;
- YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCykACHUN, UX TPUMEHUMOCTb BO
BCEX 00JIaCTSAX YEIIOBEYECKON e TENIbHOCTH;
- BEPOSATHOCTHBIN XapaKTep pa3InYHbIX TPOLIECCOB OKPYIKAIOLIETO MUpA.
B pe3ynbraTe 0cBOSHUS AUCHUILTUHBI 00YYaIOLINICS T0JKEH YMeTh.
BBINOJIHATH apu(pMeTHUecKre IeHCTBUS Ha/l YUCIIaMU, COYeTasl yCTHbIE U MMCbMEHHBIE TPUEMBI;
HaXOJUTh NPUOIMKEHHbIE 3HAYSHHS BEJIMYUH U TIOTPEIIHOCTH BhIYMCICHUN (a0COMIOTHASA U
OTHOCHTEJIbHAs); CPABHUBATH YHCIIOBBIE BBIPAKEHUS;
HaXOJUTh 3HAYEHUS KOPHS, CTENICHHU, JIorapudmMa, TPUTOHOMETPUYECKHUX BBIPAXKEHUI HA OCHOBE
OTIpeieNIeHus], UCIIONIb3Ysl TPU HEOOXO0AUMOCTH HHCTPYMEHTANIbHBIE CPECTBA; MOJIb30BaThCsA
npUOJIMKEHHON OLIEHKOM MPH MPAKTUYECKUX pacyeTax;
BBITNOJIHATH IPE00pa30BaHUsl BEIPAXKEHUH, TPUMEHsIsI (POPMYJIbl, CBI3aHHBIE CO CBOMCTBAMU
CTeTeHeH, JorapupmMoB, TPUTOHOMETPUUECKUX (DYHKIIHIA;
BBIYUCIIATH 3HAUYCHHE (PYHKIINU 110 3aJaHHOMY 3HAUE€HHUIO apTyMEHTa IPH PAa3IUUHbIX CIIOCOOax
3a1aHusl QyHKIUY;
OTIpEeNATh OCHOBHBIE CBOMCTBA YMCIOBBIX (PYHKIIMH, WILTIOCTPUPOBATh UX HA TpauKax;
CTPOUTH IpaUKK U3yUEHHBIX PYHKLINH, HITIOCTPUPOBATH O rpaduKy CBOMCTBA 3JIEeMEHTAPHBIX
GyHKITNH];
MCIIOJIb30BATh MOHATHE QYHKIIMU JJI OTIMCAHUS U aHAJIN3a 3aBUCUMOCTEHN BEJTUUMH;
pelaTh palMoHalbHbIe, TI0Ka3aTeNbHbIE, JOrapuPMHUUECKIE, TPUTOHOMETPHUYECKUE YPAaBHEHHUS,
CBOJISIIMECS K JIMHEWHBIM U KBaIpaTHBIM, a TAK)Ke€ aHAIIOTMYHBIE HEPABEHCTBA U CUCTEMBI;
UCII0JIb30BaTh rpa)uuecKuil METO 1 pelIeHUs] YpaBHEHUI U HEPABEHCTB;
n300paxxaTh Ha KOOPJAUHATHON IJIOCKOCTH PEIIEHUs] YpaBHEHU, HEPABEHCTB U CUCTEM C IBYMsI
HEU3BECTHHIMY;
COCTaBJIATh U PELIATh YPABHEHUS U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIE BEINYUHBI B
TEKCTOBBIX (B TOM UHCJIE TIPUKJIAIHBIX) 3a1a49ax.
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HaXOJUTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (DYHKIINH;

UCIOJIb30BaTh IPOU3BOAHYIO JUIsl U3yUEHHs CBOMCTB (DYHKLMH U IOCTPOEHUS IPa(UKOB;
IPUMEHSTH IPOU3BOIHYIO JJIS IPOBEACHNUS PUOIMKEHHBIX BEIYUCICHHM, peliaTh 3aa4n
IPUKJIAJHOTO XapakTepa Ha HaX0XKJeHUE HauOOJIbIIEero 1 HAMMEHbIIET0 3HaYeHNUS;

BBIYUCIIATH B IPOCTEUIINX CITy4asix IUIOMIAN U O0BbEMBI C UCTIOIB30BAHUEM ONPEICICHHOTO
UHTETrpaia;

pelarh npocreine KOMOMHATOPHBIE 3314l METOA0M Iepedopa, a TaKXkKe C UCIOJIb30BaHUEM
W3BECTHBIX (hOpMYIT;

BBIYUCIISATH B IPOCTEHIINX CIy4asx BEPOATHOCTH COOBITHI Ha OCHOBE IOJICUETA YMCIIA UCXOJIOB;
pacrio3HaBaTh Ha 4epTexax U MOJEIAX IPOCTPaHCTBEHHbIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX ONMUCAHUSIMH, U300pAKEHUAMU,

OIKCBIBAThH B3aMMHOE PACIIOJIOKEHHE IPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE, ApIyMEHTUPOBATh
CBOHU CYXJICHUS 00 3TOM PACIOJIOKECHHUH;

AQHAJIM3UPOBATH B IPOCTEUIINX CITydasx B3aUMHOE PACIIOIOKEHHE O0BEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIBIC TEJIa; BBIMOIHATH YEPTEKH 10 YCIOBHUSIM 3a/1a4;
CTPOUTH MPOCTEHIINE ceueHUs Ky0a, IPU3MBbI, TUPaMU/IbI;

pelaTh INIAHUMETPUUECKUE U TPOCTEHIINE CTEpEOMETPUYECKHE 33141 Ha HAaX0XK/JICHHUE
FE€OMETPUUYECKUX BEJIMYUH (JUIMH, YIJI0B, IUIONIaieH, 00bEMOB);

UCTIOJIB30BATh MPH PEIICHUH CTEPEOMETPHUUECKUX 3a/1au INITAHUMETPUYECKHE (DaKThl M METO/IBI;
IPOBOJUTH JOKa3aTEJIbHBIE PACCYXkKIECHUS B X0O/1€ PELICHNUS 3a/1a4;

HCNOJIb30BATH MPUOOPETEHHbIE 3HAHUS M YMEHHS B MIPAKTUYECKOIi 1eATeIbHOCTH U
MOBCEIHEBHOM KN3HMU.

JUISI IPaKTUYECKUX pacyeToB 0 (GopMyJiaM, BKIOUast GOpMYIIbl, COAEpIKAILUE CTETIEHHU, PaJUKabl,
Jorapu(Mbl ¥ TPUTOHOMETPHYECKHE (DYHKIMH, UCTIONIB3YS P HEOOXOTUMOCTH CIIPABOYHBIC
MaTepHalbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA.

JUTSL OTTMCAHMS C TTIOMOIIBIO (DYHKINUN pa3iIMYHBIX 3aBUCUMOCTEH, TPEICTABICHUS HX IpaduIecKH,
MHTEPIIpEeTaluy IrparuKoB.

JUISl TIOCTPOEHUS M UCCIIEI0BAaHMSI TPOCTEUIIIMX MaTEMAaTUYECKUX MOJIeIIeH.

pelIeHNs MPUKIAIHBIX 33/1a4, B TOM YHCJIE: COLUATbHO-I)KOHOMUYECKUX U (PU3NYECKUX, HA
HauOO0JIbIINE U HAMMEHbIIINE 3HAaUCHUs, HA HAXOXKJIEHHE CKOPOCTU U YCKOPEHHUSL.

JUIs aHaJIM3a peajbHbIX YHCIOBBIX JJAHHBIX, PEACTABICHHBIX B BUJE AUAarpaMMm, rpaHKoB;

JUIs aHaM3a UH(OpMAalUK CTaTUCTUYECKOTO XapaKTepa.

JUISL UCCIIEIOBaHMSI (MOJIEIMPOBAHUS ) HECIOKHBIX TPAKTUYECKUX CUTYaIMil HA OCHOBE N3YYEHHBIX
(dbopMy1 1 CBOWCTB QUTYp;

BBIYHUCIICHHSI 00BEMOB U TUTOMIAICH OBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IPU PEIICHUN
NPaKTUYECKUX 33714, UCIIOJIb3Ysl P HEOOXOJUMOCTH CIIPABOYHUKH U BBIYUCIIUTENIbHBIE
YCTpOUCTBA.

dopma npoMeKyTOUHOI aTTecTanum: k3ameH (IV cemectp)
1.1. O0uIMe moJI0KEeHus

®onp ouenounsix cpeacts (POC) npenHazHaueH sl KOHTPOJIS U OLEHKH 00pa30BaTeIbHBIX
JTOCTHKEHUH 00yYarommxcsi, OCBOMBIINX IPOrpaMMy y4eOHOM TUCIUTUINHBI

EH.01 MaremaTnka

®OC BKIHOYAET KOHTPOJIbHBIE MAaTEPHAIIBI I IPOBEICHMS TEKYILIET0 KOHTPOJIS U
POMEXYTOUHOM aTTecTaluu B (hopMe dK3aMeHa.

®OC pa3paboTaH Ha OCHOBAHUH IOJIOKECHHUI:

MIPOTpaMMBbI IMTOJATOTOBKH CIIEIIHAIMCTOB cpenHero 3BeHa cneruanbaoctr CI1011.02.16 «MonTax,
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TeXHHYecKoe 00CTy:KMBAHUE U PEMOHT JJIEKTPOHHBIX MPUOOPOB U YCTPOiicTB». paboueit
MporpaMMbl Y4eOHOM TUCHUILTUHBI «MaTeMaTuKay.

1.2. Pe3yabTaThl 0CBOEHUS AUCIHUIIMHBI, MO/IJIeKAII[HE POBEPKe

Pe3yabTarhl 00y4yeHus

(ocBOEHHBbIE YMeHMSl, YCBOCHHbIE 3HAHMS)

Ymenus

BEJIMYMH U TIOTPEITHOCTH BBIYUCIICHUH (a0COTIOTHAS 1 OTHOCHTENbHAS ); CPAaBHUBAThH YMCIIOBBIE BHIPAKCHUS;
HaXOIUTh 3HAYEHUS KOPHS, CTEIICHH, JIOrapu(mMa, TPUrOHOMETPUUECKUX BBIPAKECHUH;

BBINOJIHATH IPE00pa30BaHUs BEIPAKEHUH, TPUMEHS (POPMYJIbl, CBSI3aHHbIE CO CBOMCTBAMU CTEIICHEH,
JIOrapuQMOB, TPHTOHOMETPHUUECKUX PYHKIIUH

BBIYUCIISITH 3HAUEHHE (YHKUIUH MO 33laHHOMY 3HAUCHHIO apryMEHTa [IPH Pa3IMYHbIX CIIOCO0ax 3adaHus
(dhyHKINY;

OTIPEIEIISATH OCHOBHBIE CBOMCTBA YUCIIOBBIX (PYHKIUA, HIUTIOCTPUPOBATH HX Ha rpaduKax;

CTPOUTH rpaMKu U3YUCHHBIX QYHKINH, WITFOCTPUPOBATH MO IpadiKy CBOWCTBA dIIEMEHTAPHBIX (DYHKIINH;
pelaTh paroHaIbHbIe, TOKa3aTebHbIE, TorapupMUIECKUE, TPUTOHOMETPHUUECKIE YPABHEHUS, CBOASIINECS
K JJMHEHHBIM 1 KBaIPaTHBIM, a TAK)KE aHATIOTMYHBIE HEPABEHCTBA U CHCTEMBbI

HAXOJUTh POU3BOAHBIC JIEMEHTAPHBIX (PYHKIIHH;

HCIOJIb30BaTh IPOU3BOAHYIO AJISl U3yUEHHS CBOMCTB (DYHKLHUM M OCTPOCHUS IpaduKoB;

MIPUMEHSTh IPOU3BOIHYIO AJIS PELICHHUS 3a/1a4 IIPUKIATHOTO XapaKTepa, Ha HaX0XKIeHHE HauOOJIbIIEro 1
HaMMEHBIIEr0 3HAYCHHUS;

HaXOJUTh HEONPEACIEHHBIN UHTETPAT,

BBIYUCIIATH B IPOCTEHIINX CIy4asiX IJIOMAIN U O0bEMBI C HCTIONB30BaHUEM ONPEAEICHHOIO HHTErpaa.
pemaTh npocTeiie KOMOMHATOPHBIE 331a4l METOIOM Tepedopa, a TaKKe C UCIIOIhb30BaHUEM U3BECTHBIX
hopmyur;

BBIYUCIIATH B IPOCTEHIINX CIy4asiX BEPOATHOCTH COOBITHI Ha OCHOBE MOJCUETA YHCIIA HCXOO0B;
pacro3HaBaTh Ha YEPTEKAX U MOJEISIX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C HX
OIMCAHUSIMU, U300PAKECHUAMH;

OIMCHIBATh B3aMHOE PACIIOJIOKEHHE NPSAMBIX U IFIOCKOCTEH B IPOCTPAHCTBE,

aHAJIM3UPOBATH B MPOCTEHIINX CIy4asx B3aUMHOE PACIOJI0KEHHUE 0OBEKTOB B IPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPaHHHUKH M KPYTJIbIE TENa; BHIIOIHATh YEPTEKH 110 YCIOBUIM 337a4;
CTPOUTH NMPOCTEUIINE CeYCHUS Ky0a, TPU3MBIL, TUPAMHUJIbI;

pemaTh IIaHUMETPUUECKUE U IPOCTEHIINE CTEPEOMETPUYECKHE 3a/1a41 HA HAX0XKICHNUE F€OMETPHYECKUX
BEJIMYHH (JUTHH, YTJIOB, IJI0MaAel, 00beMOB);

3Hanus

OCHOBHBIE CBEICHUS O YMCIIAX U ACUCTBHUAX HaJ HUMH, IPUOJIMKEHHBIE 3HAUCHNS BEIMYUH U TOTPEIIHOCTH
BBIYUCIICHHUH (a0COJIIOTHAS M OTHOCHUTEIIbHAS ); IOHSTHSI KOPHSI, CTETICHH, JIoTapu(pMa, TPUTOHOMETPHIESCKUX
BBIPAYKEHU;

MOHATHE QYHKLNH, pa3IMYHbIe CIOCOOBI 3aJaHNs (PYHKIMH; HOCTPOEHHE TPa(pUKOB N3ydeHHBIX (PYHKIIUH,
WUTIOCTpanys 1o rpaduKy CBOMCTB 3JIeMEHTApHBIX (QYHKLHIA;

OCHOBHBIE METO/IbI PEIICHHS PAIIHOHATILHBIX, TOKA3aTENbHBIX, JIOTAPUPMHUECKHX TPUTOHOMETPHUECKIX
YpaBHEHHUH, a TaK)Ke aHAIOTHYHBIX HEPABEHCTB U CUCTEM;

OCHOBHBI€ TIOHSTHE U METObl MATEMAaTHUECKOTO aHAIIN3a

OCHOBHBIE TOHATHS TEOPUH BEPOATHOCTH U MATEMATUYECKON CTAaTUCTUKHU

OCHOBHBIE TIOHATHE U METOJIBI CTEPEOMETPUU



2.TECTOBBIE BOITPOCHI ITIO JUCHUIIJIMHE EH.01 <MATEMATUKA».
Komnerenuumn:
OK 01. Beibupatb ciocoOsI penieHus 3a1a4 npohecCHoHaIbHON AEATEIbHOCTH TPUMEHHUTEIBHO
K pa3jM4HbIM KOHTEKCTaM;
OK 05. OcymiecTBiATh YCTHYIO M NHCbMEHHYI0O KOMMYHHKALIMIO HAa TOCYAaPCTBEHHOM S3bIKE
Poccutickoit deneparuu ¢ yueToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIbTYPHOTO KOHTEKCTA.

Ne
3aaHusd

[IpaBunbHBIH
OTBET

K/IIO4YH

Copep:xanue Borpoca

Komneren
U

33}13HHH 3aKPLITOI'0 TUIIA

C OAHUM IIPABUJBHBLIM OTBETOM

1

2

IIpouuTaiiTe TekCT M BbIOEpHUTE NPABUIbHBIN OTBET.
Yto Ha3bIBaETCA MATPULICH?

1) HabOp TEKCTOBBIX CHMBOJIOB, PACIIOJIOKEHHBIX B

OIpEICIICHHOM IOPSIKE;

2) mpsMOyrojibHas TaOJUIA YKCeN, COJepiKamiasi M CTPOK
U N CTOJIOLIOB;

3) OJTHOMEPHBII MaCCUB YHCEIT, COCTOSIIUIN U3 SIIEMEHTOB;

4) ¢opma mpeacTaBaCHHS HATJISIIHOTO MaTepraa.

OK-01

IIpounTaiiTe TekCcT M BbIOEpHUTE NPABUIbHBIN OTBET.
B pesynbrare yMHOXKEHHS MaTpULl M DJIEMEHT d21 PaBEH

1) 11
2)5
3)7
4)-6

OK-01

IIpounTaiiTe TeKCT M BbIOCPHUTE NPABUIBHBIN OTBET.
Bex

TOPBI HA3bIBAKOTCA KOJUIMHCAPHBIMHU, €CJIM OHU JICKAT:

1) TOJBKO HA OJIHOM TPSIMOIA;
2) TOJIBKO Ha MapaJUICIbHBIX MPSIMBIX;
3) Ha MepeceKaroUINXCs MPSIMBIX;

4) mn60 Ha OJTHOM MPSIMOHA, TOO HA TTAPAJUICITBHBIX NPSMBIX.

OK-01

3aaHus 3aKpbITOrO0 THIIA

C HECKOJIBbKHMH ITPAaBUJIBHBIMHA 0TBETAMMU

4

12

IIpounTaiiTe TEKCT M BbIOEPUTE NIPABHJIbHbIE
orBeThl. Ha Kakux U3 ciaenyromux npsamMbIX IPOXOIAT
Touk (2, 3) u (4, 7)?

1) y=2x-1
2)y=2x-1
3)y=05%x+2

(Bbi0epuTe Bce mOaXoAsiliue BAPUAHTHI)

OK-01

23

IIpouuTaiiTe TeKCT M BbIOEPUTE NPABUIbHbIE OTBETHI.
Ecnu pynkuus nn(l)(bepeH}_{prGMa B HEKOTOPOH TOYKE, TO B
9TOM TOUKE ...

OK-01




1) ¢yHkums He onpexneneHa;
2) MOYKHO TPOBECTH KacaTeIbHYIO K rpaduKy
byHKINY;
3) KOHEYHYIO MPOU3BOIHYIO
4) (yHKIHS HUMEET IKCTPEMYM
(Bbi0epure Bce moaxoasinue BApPUAHTHI)

6 123 IIpounTajiiTe TeKCT U BbIOEPUTE NPABUIIbHBIC OTBETHI. OK-05
Kaxkue u3 cneayromux yTBEpKIeHUNH 0 PYHKIIUAX BEPHBI?

1) ®yHKIMS MOXKET ObITh HESIBHOM.
2) Kax1o0ii GyHKIIMH COOTBETCTBYET IpaduK.
3) ®OyHkuuMs MOXKET ObITh OIpeAeicHa Ha
0ECKOHEUHOM MHOKECTBE.
4) DyHKIUS MOXKET UMETh HECKOJIbKO 3HAYCHHH ISt
OJIHOTO apryMeHTa.

(Bbi0epuTe Bce moaxoAsinue BAPUAHTHI)

33}13HHH 3aKpbITOI'o THUIIA. 33)13'11/1 Ha COOTBETCTBHUEC

7 213 IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE MEKIY OK-01
onpeneJeHUSIMUA M AHATUTHYECKOH GOPMOii 3anMCcH JIMHUIA:
A-2 x—y
g_]é A) OxpyXHOCTb 1) — J;_ ;1
b) Dmnumnc 2) (x —a)’ +(y - B)> = R%;
B) Ilapabosa 3) 32 = 2px;
8 3412 IIpounTaiite TEKCT W YCTAaHOBHUTE COOTBETCTBHE OK-01
MeKIY YPABHEHUSIMH NPSAMBIX € MX THIIAMH.
A-3
b-4 A)y=2x+3 1) BeprukanpHas npsmast
B-1 b)y=-x+1 2)["opu3oHTANBHAS TIpsAMAst
-2 B) x=4 3) Mpsmas C TIOJIO’KUTETBHBIM
NHy=7 HaKJIOHOM
4) Tlpsimasi ¢ OTpULIATEIBHBIM
HaAKJIOHOM
9 3142 IIpounTaiite TeKCT W YCTAaHOBHUTE COOTBETCTBHE OK-01
MeKIY onpeaeeHUsIMM M HX TEPMUHAMM:
A) IlpousBoaHas 1) Omneparnust, oOpaTHas
A-3 MPOU3BOIHON (DYHKIIUH
b-1 2) 3HayeHue, K KOTOPOMY
B-4 cTpeMuTcs QYHKIUSA
-2 b) Huterpan
B) Bekropnoe 3) Oneparnus,
BBIYHCIISAIONIAs IPOU3BE/ICHHUE

U CKOPOCTh U3MEHEHUS PYHKLIUU
I') Mpenen dynkuuu  4) Bextop, neprneHMKYISIPHBINA
JIBYM 3aJaHHBIM BEKTOPaM

10 213 IIpoyuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE MEMNHCOY OK-01
AnreOpandeckoit popmMoit KOMITJIEKCHOTO YKCIIa U €ro
A-2 TPUTOHOMETPUIECKOMN q)0p§/101”4.




b-1
B-3

Az=1+ 13 1)z = v2(cos Gj +isin -G)

i? J
B)z= 1+ _ 2)z= % E(CDS(E) + isin (E))
B)z= —2+21V3 3z = 4(005(—§]+ I'sin(_g)ﬁ

A

33}13HHH 3aKPLITOI'0 TUIIA HA YCTAHOBJICHUE HpaBHJIBHOﬁ nmocjiea0BaTeJiIbHOCTH
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IIpounTaiiTe TEKCT U3 3alIUIIIUTE COOTBETCTBYIOLLYIO
MOCJIeI0BATEIbHOCTD J1eCTBUIl B BUAe HMQp ciieBa HANPaBo.
Yro0bl peliuTh CHCTEMY JIMHEHHBIX YPABHEHU METOI0M
I'aycca, HeoOxoammo:

1) C nomoIIbI0 3JIEMEHTapHBIX HPeoOpa3oBaHHUi
IIPUBECTH OCHOBHYIO MaTPHUIly CUCTEMBI K TPEYTOJILHOMY
BUTY

2) CocTaBHUTh PaCIIMPEHHYIO MATPHILy CHCTEMbI

3) Ha ocHoOBe moy4eHHO#H TPeyrojabHON MaTPUIBl COCTABUTh
U PELIUTHh CUCTEMY JIMHEHHBIX YPaBHEHUN

OK-01

12

231

IIpouunTaiiTe TEKCT ¥ 3aNIUIINTE COOTBETCTBYHILYIO
MOCJIeI0BATEIbHOCTD JIeicTBUIl B BUAe HMdp ciieBa HANPAaBO.
JelicTBUi /151 BBIYMCJICHUS OINPeIeJIeHHOT0

er F(x)dx MHTErpana:
1]

1) 3Bamucatrh pe3ysbTaT HHTEIPHUPOBAHHSI.
2) TloacraButh mpeernsl HHTErpupoBanus a u b B F(X).
3) Bermuucnuts pazHocts F(b) - F(a).

OK-01

13

3421

IIpoyuTaiiTe TEKCT H YCTAHOBUTE NIPABHJILHYIO

10CJIeA0BATEJIBbHOCTD AeiCTBUIl B BUe Hudp cjeBa HANPABO.
KakoB nopsinok nuddepenurpoBanie GyHKINNA HESBHO 331aHHOM,
BUJIE:

1) TloacraBbre 3HaueHus: Eciiu BaM M3BECTHBI 3HAYCHHUS
Wi (QYHKIMM JUIsi * W ¥, TMOACTaBbT€ HUX Js
HaxO0JIEHUs KOHKPETHOTO 3HAYEHUS TPOU3BOJIHOM.

2) Pemute ypaBuenwue: [locne muddepenunpoBanus

MOy YT ypaBHEHHE, CoAepiKaliee
¥

Ilepexomure x mar CIIICHUS: dx
Pexon M 8F _ 8F dy
dx dy dx
= aF
dy dy a1
adx oy wur
Teneps Belpazum ay

3) 3anummure YpaBHCHHUC: Haunute ¢ YpaBHCHM,
F(x,y)=0.
[Tpumenute nuddepeHpoBanme:
[Tpomuddepenmupyiite 06e CTOPOHBI YpaBHEHHS 10
X, UCTIONIb3Ysl TPAaBUJIO MPOU3BOJHOM IS

MHOTO3HAaYHBX (PyHKIHI. BakHO TOMHHTB, 4TO TP

OK-01




i QepeHIIMPOBaHUU IO ¥ U X HYXHO
IPUMEHSATH NTPABUIIO LIETIOYKH, TaK KaK ¥ 3aBUCHT OT

X,
14 213 IIpounTaiiTe TEKCT U YCTAHOBUTE NPABUILHYIO OK-01
10CJIe0BATEJIbHOCTD AeiiCcTBUIl B BUe HUdp cjeBa HANPABo.
KakoB mopsaoK MOCIEI0BaTEIbHOCTH TPH HCIIOJIb30BAaHUH
npasuia Jlonurans:
1) BbruucnuTe HOBBIN TPEIET.
2) HaiizuTe NpOU3BOAHBIC YHCIUTENS U 3HAMCHATEJIS.
3) IloBTopurte mporecc npu HEOOXOAUMOCTH.
3agaHus OTKPBHITOrO THIIA HA JONOJHEHHE
15 HHTETpal 3anumnTe TEPMHUH, 0 KOTOPOM HET peyb. OK-01
Oneparusi, oOpaTHas MPOU3BOIHOM, KOTOPAsi BEIYUCIISET
IUIOIIAb 1O rpadukoM (PyHKIMM Ha 3aJaHHOM HHTEepBae —
37O ...... byHKIMN
(oTBeT 3anMUIIKTE CTPOYHBIMHU GYKBAMM)
16 byHKIMA 3anumuTe TEPMHUH, 0 KOTOPOM HAET peyb. OK-01
....... — 9TO OTOOPAXKEHHUE MEXKTY ABYMSI MHO)KECTBAMH, TIPH
KOTOPOM Ka)KJIOMY 3JIEMEHTY IIepBOTO MHOKECTBA
COOTBETCTBYET €IMHCTBEHHBIN 3JIEMEHT BTOPOTO.
(oTBeT 3aNMUIIMTE CTPOYHBIMHU GYKBAMM)
17 napaboa 3anuumnTe TEPMUH, 0 KOTOPOM HAET peyb. OK-01
I'eoMeTpuYecKUM MECTOM TOYEK Ha IUIOCKOCTH,
PaBHOYAAIEHHBIX OT JAHHBIX TOYKH MPSIMOH, SBISETCS
(oTBeT 3aNMUIIKTE CTPOYHBIMHU GYKBAMM)
3agaHus OTKPBITOr0 THIIA C Pa3BEPHYTHIM 0TBETOM
18 [IpousBonHas IIpounTaiiTe TEKCT M 3aNIMIINTE PA3BEPHYTHIH OTBET OK-01
(GYHKLIHU B TOUKE
[Ipenen oTHOIIEHUs TpUpAMICHUST QYHKIUN K TPUPALICHHIO
apryMeHTa Ipy CTPEMJICHUH MTOCIIEIHEr0 K HyJII0 — 37O ...
19 4x +y-11=0 IIpouuTaiiTe TeKCT M 3aNUIINTE PA3BEPHYTHIH OTBET. OK-01
3anucaTh ypaBHEHHE IPSAMOM, IMPOXOJSIIEH uepe3
TOYKY -
M (2, 3) ¥ HIMEFOLIEH HANPABJIAIOMINI BEKTOp S = (l, - 4)
20 IIPUBEICHAN K | IIpounTaiiTe TEKCT U 3aNIUIIUTE PA3BEPHYTHIN OTBET OK-01
PaBHOCHITbHON CymHocTts MeTona I'aycca /Ui pemeHust CUCTEMBI
cucTeMe JIMHEWHBIX alTreOpanyecKnX ypaBHEHUN COCTOUT B......

TPEYroJbHOTO BHUJA.
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10.
11.
12.
13.
14.

15.

3.9K3aMeHAlHOHHBIE BOMPOCHI
Marpuiibl, UX BUJIBI.
HevictBust Hag matpuniamu. CiioxeHue. Y MHOKEHHUE Ha YUCII0. DIIEMEHTapHbIE
npeoOpazoBaHus MaTPUIL.
Omnpenenurenu. [IpaBuio Tpeyronbarka. CXeMbl BEIYUCICHUS OnpeAeuTeNneld 1-ro u 2-ro mopsKos.
CBolicTBa ONpeACIUTEIICH.
OOpatHas matpuna. BeipoxieHHas 1 HeBbIpOXkAeHHas MaTpulibl. Coro3Hast MaTpuLa.
ANTOpUTM BBIYUCIIEHUS 00paTHON MaTPULIBIL.
Panr maTpuns!.
CucTeMbl IMHEHHBIX aJireOpandecknx ypaBHeHU. Martpunia cuctembl. COBMECTHAs U
HECOBMECTHas cuctembl. OTpeiesieHHasl U HEOIIpeIeIeHHasl cucTeMbl. PacinpenHas marpuna
CUCTEMBI.
Matpuunslii Mmetop pemenust CJIAY.
Meron Kpamepa pemennst CJIAY.
Merton 'aycca peenust CJIAY.
DJIEMEHTHI 1 MHOXECTBA.
3a/laHue MHOYKECTB.
Omnepanuu HaJ MHOXKECTBAMHU U X CBOMCTBA.

IToHsITHE KOMIIJIEKCHOI'O YHCIIA. KOMHHGKCHO'COHP?DKGHHI)IC qucia. MOIIYJH) KOMIIJICKCHOI'O YHcCJia.

Koaroun :

Mampuuyeii Ha3pIBaeTCS NPSIMOYTOIbHAs Ta0JINLIA, 3aII0JIHEHHAS! HEKOTOPBIMU

MaTeMaTHYECKUMHU 00bEKTaMH, KOTOPbIC HAa3bIBAIOTCS AJIEMEHTaMU MaTpHLbl. Buabl

MAaTPHIBbI: KBaJpaTHas MaTpUlla, HyJieBas MaTpulla, IMaroHalbHasi MaTPUILIA,

€MHUYHAs MaTPUIIA, BEPXHSSA TPEYroybHas MaTPULA, HUKHAS TPEYroidbHasg MaTpHlla, CTylieHyaras

Marpuia.
I[eﬁCTBHH Haa MAaTpUIAMMU: TPaHCIIOHUPOBAHUEC MATPUIIbI, CIIOKCHUEC (BBI‘-II/ITaHI/Ie) MaTpulbl,

YMHOKCHHUEC MATPULBI HA YUCJI0, YMHOXKCHUC MATPUILIBI HA MAaTPUITY, SJICMCHTAPHBIC npeo6pa30BaHHs[

MaTpHuLl.

OnpenenuresneM MaTpULbI HA3bIBAETCA HEKOTOPAst MaTeMaTHuecKas QyHKIUS JIEMEHTOB
KBaJPaTHOM MaTPUILbl, PE3yJIbTATOM KOTOPOU SIBIISIETCS] YHACIIO.

BoruuciieHue onpeaenuresiei nepsoro nopsiaka. Marpuna pasmepa 1 Ha 1 310 mpocto yucio.
Onpenenurenem Takol MaTPULBI SBJISIETCS CaMO 3TO YHUCIIO.

Boruuciienue onpeaesnuresieil BToporo nopsiaka. OnpeenuTesb BTOPOro nopsaka (MaTpuibl
pasmepa 2 Ha 2) BBIYUCIAETCS [0 MPABUITY:

(111 (19 |

|
I ‘ (11]'11_;-) (11;'(1)1
\

(1‘)1 (1:_)

IIpaBujo TpeyroiabHuka. [IponsseneHue 3JeMEHTOB B IEPBOM ONpEeNIUTENE, KOTOPhIE
COEJIMHEHBI MTPSIMBIMU, OepeTcst €O 3HaKoM "'+"'; aHaJIOTUYHO, JIJIs1 BTOPOT'O OIpeeTUTeNs -
COOTBETCTBYIOIIIHE TPOU3BEIEHUsI OepyTcs co 3HAKOM "-", T.e.
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10.

|@11 @12 Q33
G21 @22 Q23] =@;1°A32°Q33 + Q32" Q33 " A33 + Q33 ° Q21 " A3
G3y Q32 Q33

Ay Gz 1,3 |Cxa— F12 Qi3
Axy '-“z/;: Gz3 023 > Q32" A>3
@351 €3 d33 @3, a3z Q33

CaoiicTBa onpeneuTeIei:

Ornpenenurens TPAaHCTIOHUPOBAHHON MAaTPUIIBI PABEH OMPEICTUTEII0 HCXOIHOM MATPHUIIBL.
YMHOXKEHHE BCEX PJIEMEHTOB CTPOKH WUJTU CTOJIOIA ONIPEACTUTENS HA HEKOTOPOE YUCIIO A
PaBHOCUIILHO YMHOKEHHUIO OIPEACIUTENS Ha ATO YUCIIO.

Ecnu B onpenenuterne nepecTaBuTh MECTaMH JIFOOBIE IB€ CTPOKH WIIH JIBA CTOJIONA, TO
ONPEAEIUTEND U3MEHSAET CBOM 3HAK HA MPOTUBOIOJIOAKHBIN.

Ecnu matpunia coepKuT HyJIE€BYIO CTPOKY (CTOJIOEIT), TO ONPEACTIUTENb 3TOM MATPHIILI PAaBEH
HYIIIO.

Ecnu nBe cTpoku (cTonb1ia) MaTpuIlbl paBHBI MEKIy CO00i, TO OMpeeuTeNb TOM MAaTPUILIBI
paBeH HYIIIO.

Ecnu aBe ctpoku (cTon011a) MaTpHIlbl IPONOPIMOHATIBHBL APYT APYTY, TO ONPEACTUTENb STON
MaTpPHIIBI paBEH HYIIIO.

OnpenenuTens MATPHUITHI TPEYTOJIBHOTO BUJIa PABEH IPOU3BEICHUIO JIEMEHTOB, CTOSIINX Ha TJIABHOM
JTMarOHAJTH.

Eciu Bee anemenTs K-0it cTpoku (cT01011a) ONpeIeuTes IPeCTaBICHbBI B BUJIE

CyMM axj + bkj, TO ompenenuTeb MOXKHO MPEJACTAaBUTh B BUAE CYMMBI COOTBETCTBYIONIUX OINPEICTHTENICH.
Onpenenurens HE U3BMEHUTCS, €CTU K dJIeMEHTaM JTF000H ero cTpokH (Wiu cToj011a) TpubaBUTh
COOTBETCTBYIOIIINE AJIEMEHTHI IPYrOi CTPOKH (MM COOTBETCTBYIOIIETO CTOIO1IA),

YMHOKEHHBIE Ha OJTHO U TOXKE YUCIIO.

[Tyctb A u B — kBagpaTHbIE MaTPUIIBI OJJTHOTO U TOTO K€ Mopsaka. Toraa onpeaenuTens
NIPOM3BEACHHUS MATPHII PABEH MPOU3BEACHUIO OIPEIeITUTENeH. A

Onpenenenne 00paTHOIl MATPHUIBI.

Marpuiia A-1 Ha3bsIBaeTCst 00paTHO# it Matpuiia A Ha3bIBacTCs 00paTHOM JJIsi HEBBIPOXKICHHOM
MaTpHIlBl A, €CITU TIpou3BeIeHHe MaTpHUI] paBHO ennHUYHON. A-A-1 = A-1-A =E
HeBbIpoxaeHnHas maTpuua

KBanpatnast MaTpuiia A Ha3bIBae€TCsl HEBBIPOXKICHHOU, €CITU €€ OMpeIeTUTENb OTIUYEH OT HYJIS.
Ap# 0.

Beipo:xkaennass maTpuna

KBagpaTtHas matpuiia A Ha3bpIBa€TCs BBIPOKICHHOMN, €CITU €€ OMpeIeINTeNh PaBeH HYIIIO. Ap =
0
Coro3nasi maTpuna — marpura Cx C*, cocraBneHHas n3 are0OpandecKux JOMOJHEHUHN IS

COOTBETCTBYIOIINX 3JICMCHTOB TpaHCHOHI/IpOBaHHOﬁ MaTpulbl. U3 OnpeacICHUs CJICAYET, UTO

HpI/ICOGI[I/IHéHHaﬂ Marpuia pacCMaTpuBacCTCA TOJBKO JJIA KBaAAPATHBIX MATPHUIl U CaMa SIBJIACTCA

KBaﬂpaTHOﬁ, TaK KaK IIOHATHEC anreraI/IquKoro AOIMOJIHCHU BBOAUTCA IJId KBAAPATHBIX MATPHII.
12
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o

Noa b~ wbdhE

AJITOPUTM HAXO0KIeHHS 00PATHONH MaTPUIIBI

BrraucnuTe onpenenuTens MaTpUIbl A.
Brrurcnuth Bce anredpandeckue AOMOHEHUs Alj M COCTaBUTh M3 HUX COIO3HYIO MaTpuily A*.
TpaHCIIOHMPOBATH COIO3HYIO MAaTpHIyA*T,

BbI4ucIuTh 00paTHYI0 MaTpuily no gpopmyie: A™1 = AiA"‘T Al A=E
A

BbINoTHUTE NPOBEPKY.
Panrom matpuiibl Ha3bIBAE€TCS HAMBBICIIMN MOPSIAOK MUHOPA OTJIMYHOTO OT HyJ1s. RangA =r.
MaxkcuManbHOE YUCIIO JIMHEMHO-HE3ABUCUMBIX CTPOK MaTPULbl HA3bIBAETCS €€ PAHTOM.
VYpaBHeHME HA3bIBACTCS JIMHEMHBIM, €CJIM OHO COJEP>KUT HEU3BECTHBIE TOJILKO B MIEPBOM CTENEHU U HE
COJICPKHT IIPOU3BEACHUI HEU3BECTHBIX, T.C. €CJIM OHO UMEET BUAA, X, + X, + -+ + apXx, = b, Taea;,b—
4yuCiIa. @; Ha3bIBatOTCS KO3 puiueHTaMu ypaBHeHus1, b Ha3pIBaeTcsi CBOOOAHBIM wieHoM. Eciu b= 0, To
ypaBHEHHUE HA3BIBACTCSI OAHOPOAHBIM. B IPOTUBHOM cllydae ypaBHEHUE HA3bIBACTCS] HEOAHOPOIHBIM.
PaccmoTrpuM cucteMy m JIMHEWHBIX YPAaBHEHHUH C N HEU3BECTHBIMH, T.€. CHCTEMY BHJIA:

aq1X1 + a13X5 + ag3x3 + -+ agpx, = by,

A21X2FAz2X24A23X3 + *+* +AonXy = by,

(1)
Am1X1 + AmaXy + ApaXs + o+ QnXn = by
O603HaunM yepe3 A u A* cienyrolye MaTpHIIbL:
;1 Az - Qin 11 Q2 - Qip | by
A=| @1 Q22 - d2n A = @21 G2z - Q2n | by
Am1 Amz - Amn Am1 Amz - Amn bm

Matpuiy A Ha3bpIBalOT OCHOBHOM MaTpuueii cucremsl (1), MaTpuiy A* — paciimpeHHo# MaTpuLeil
cuctemsl (1).
[Tycts X — MaTpuIia-cTon0er HeUu3BECTHBIX, B — MaTpuiia-cronberr cBOOOAHBIX YICHOB, T.€.

X1 b,
x=|% B =| b2
Xn b,

Torpaa cucremy (1) MokHO 3anucath B BUjie MaTpuyHoro ypaBHeHus AX=B. Ero Ha3bIBaloT MaTpU4HOI
dhopmoii cucremsl (1). YopsioueHHBIH HAOOP YKCET Cq, Cy, ..., CoHA3BIBACTCS pemeHueM cucremsl (1),
€CJIM OH 00palaeT B BEpHOE paBEHCTBO KaXX/J0€ YPaBHEHNUE CUCTEMBI.

Ecnu cucrema MMHENHHBIX ypaBHEHHUH UMeeT XOTs Obl OJTHO pPEILlIeHHE, TO €€ Ha3bIBal0OT COBMECTHOI.
CucremMa JIMHEHHBIX ypaBHEHUH, HE UMEIOLIas pELICHNI, Ha3bIBaeTCsl HecoBMecTHOM. CricTeMa, MMeroIast
€IMHCTBEHHOE PEILICHNE, Ha3bIBAECTCS onpeAeaeHHo. CucrtemMa, MMEroIas MHOKECTBO PEIIEHUN,
Ha3bIBACTCS HEOIPe1eJIeHHOI.

MaTpuuHblii MeTOA pelieHHs - METO]] PELISHHS C TOMOIIBI0 00paTHOW MaTPHULIBI CUCTEM JIMHEWHBIX
anreOpanyeckrX ypaBHEHUH C HEHYJIEBBIM OIPEIeTUTENEM.

Ecnu Beimucats K03(ppUImeHTI MpH HEM3BECTHHIX BEJIMYMHAX X1 B MAaTPUILy A, HEU3BECTHBIC BEJIMUUHBI
cobpaTh B BEKTOp cTosiberr X, a CRBOOOIHBIE YJIEHBI B BEKTOP CTOIOCI] B, TO cucTeMy JIMHEHHBIX
anreOpanyecKrX YpaBHEHUH MOXKHO 3alycaTh B BUJE CIEIYIONIIEro MaTpUYHOTo ypaBHeHus A - X =B,
KOTOPOE MMEET SJMHCTBEHHOE PEIICHUE TOJIBKO TOTIa, KOTIa ONPeAeITUTENh MaTPHUIIBI A He OyJIeT paBeH
Hymo. IIpy 5TOM pellleHHe CUCTEMbI ypaBHEHUIH MOKHO HAWTH ciemyrommm crocobom X = At - B, rae A -
oOpaTHas MaTpuIia.

10. Meton Kpamepa pemenus CJIAY.
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11.

12.

13.

14.

15.

Cucrema N IMHEHHBIX YPaBHEHUI C N HEU3BECTHBIMU UMEET €IMHCTBEHHOE PEIICHHE TOT/Ia U TOJIBKO TOT/Aa,
KOT'/la OTpeeUTENIb OCHOBHOM MaTpUIlbl HE paBeH HYI0.IIpu 3ToM Heu3BeCTHBIE HAXOAATCA IO PopMyIam
Kpamepa: X, = AA—k
A-TNaBHBINA ONPENIETUTENH CUCTEMbI A—ONPEeINTENb,Aj— ONIPEIETUTEND , TOTYYaEeMbIi U3 TJIABHOTO ITyTEM
3aMeHbl k—cToi011a cToI0oM CBOOOIHBIX YICHOB.

Metona I'aycca pemienusi CJIAY.

1.3anucpiBaeTcs pacurpeHHas MaTpuua Ko3QpuImueHToB.

2. IlepBas cTpoka MaTpuIlbl OCTaBIIAeTCs 6€3 U3MEHEHUIl; Ha 1-0€ MECTO MOKHO MOCTaBUTh JIFOOYIO CTPOKY,

HO B IIOCJIEJICTBUU €€ HE MEHATH

3. ITyreM naiieMeHTapHBIX MPEOOPA30BAHMIA MATPHIIA TPUBOIUTCS K TPEYTOJILHOMY BHITY.

4. TocnenoBarensHO BRIYUCIISIOTCS HEM3BECTHBIE — 00paTHbBIN X0 ["aycca.

MHOeCcTBO - COBOKYITHOCTh HEKOTOPBIX 00BEKTOB, 00BEAMHEHHBIX IO OMPEACIICHHOMY IIPU3HAKY.
OOBEKTHI, N3 KOTOPBIX COCTABICHO MHOXECTBO, HA3bIBAIOTCS €r0 3J1eMEHTAMM. DJIEMEHThl MHOXKECTBA
pa3IruuMBI IpyT OT Apyra. Eciu 00beKT a sBhsieTcs 2IeMEHTOM MHOKECTBa A, TO TOBOPST, UTO a
MPUHAJICKUT MHOXKECTBY A. Ob0o3HaueHue:a € A. B mpOTUBHOM ciiyyae TOBOPST, UTO a HE MPUHAICHKUT
MHOKeCTBY A. O6o3HaueHue:a € A. MuoxectBa A u B cunrarorcst paBasiMu(A = B), €Cli OHH COCTOSIT U3
OJIHMX U T€X K€ AJIEMEHTOB. DJIEMEHTaMU MHOKECTBA MOTYT SIBJISTHCS TAaK)K€ MHOXKECTBA. MHOXKeECTBO,
3JIEeMEHTaMHU KOTOPOTO SBIISIOTCS MHOXKECTBA, OOBIUHO HA3bIBACTCS CeMeilcTBOM. AKCHOMAaTHUYECKH
MPEJIOJIaraeTcs, YT0 MHOXKECTBO HE MOXKET COJIEpKaTh caMo ceOs B KauecTBe dlieMeHTa. MHOXKeCTBO, HE
coJieprKaIiee JIEMEHTOB, Ha3biBacTcs MycThIM. O0o3HaueHue:@. MHOkecTBO U, KOTOPOMY IpHUHAICKAT
BCE AJIEMEHTHI MHOYKECTB, PaCCMaTPUBAEMbIX B IAHHOM KOHKPETHOM PacCy’K/ICHHUU, HA3bIBACTCS
YHHBEPCAJbHBIM.

Cnoco0bl 3a1aHU MHOKECTB:

UToObl 3a1aTh MHOXKECTBO, HY)KHO YKa3aTh KaKUe 3JIEMEHTHI €My PUHAJIekKAT. DTO MOKHO CIENaTh
pa3IMYHBIMH CIIOCOOAMHU.

1. ITepeuncienuem snementoB:A = {a, a,, ..., a,} .

2. YKa3aHueM XapakTepucTHIecKuXx cBoicTB MHOKecTBa: A = {a\P(a)} . - MHOKECTBO U3 DIIECMEHTOB a,
obyamarorux cBoiictBom P(a).

3. IMopoxnatorieii npouenypoit:A: a; € A,ecnmua; € A, 102-a; €EA,i = 1,2, ...

Onepanuu Ha/l MHOKECTBAMM.

OO0beHeHNEM MHOXKECTB A 1 B Ha3pIBaeTCsI MHOYKECTBO, COCTOSIIEE U3 AJIEMEHTOB TPUHAIICKAIIUX XOTS
OBl OTHOMY U3 MHOXECTB A wiu B.

[lepeceuenrem MHOkeCTB A 1 B Ha3bIBaeTCsI MHOXKECTBO, COCTOSIIEE U3 FJIEMEHTOB MPUHATIEKAIINX KaK
MHOXECTBY A, TaK U MHOKECTBY B oyHOBpeMeHHO.

Pa3nocThio MHOXECTB A U B Ha3pIBaeTCs MHOXKECTBO, COCTOSIIIIEE U3 JIEMEHTOB MHOXECTBA A He
MIPUHAISKANTUX MHOKECTBY B.

CuMMeETpHYECKON pa3HOCTBIO MHOKECTB A M B Ha3bIBaeTCs MHOKECTBO, COCTOSILIIEE U3 BCEX TEX IJIEMEHTOB
MHOXeCTB A U B, KOTOpbIe HE MpUHAIJIEKAT STUM MHOXKECTBAM OJHOBPEMEHHO.

JononHenneMm MHOKeCTBa A 10 MHOkecTBa U Ha3bIBAETCS MHOXKECTBO 3J1IeMeHTOB U, HEe MpUHAIJISKAIINX
A.

CaolicTBa omnepalyii: HIeMIOTEeHTHOCTh, KOMMYTaTUBHOCTh, ACCOITHATUBHOCTD, TUCTPHUOYTHBHOCTS,
MOTJIOIIEHHE, CBOWCTBA HYJISl, CBOMCTBA €AMHUIIbI, 3aKOHBI JIe MopraHa, CBOMCTBa JOMOJIHEHUSI.
KommniekcHoe YHCJIO- 3TO YIIOPSIOUYCHHAs TTapa BEIIECTBEHHBIX, UJIM CUMBOJ Z = Xy, T1ie 1- MHUMas
enuuMna:i’ = —1; x Ha3pIBaeTCA JIEUCTBUTEIIBHOM, a Y- MHUMOM YaCTBIO Z.
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Ecnu z = a + bi, To uncno Z = a — bi Ha3bIBaeTCs KOMILJIEKCHBIM CONPSKEHHbIM K YHCITY Z.
Ha xOMIUIEKCHOM TUNIOCKOCTH KOMIIJIEKCHO CONPSKEHHBIE YHCIIA TOTYYalOTCs 3€PKaIbHBIM OTPaKEHUEM
Jpyr Ipyra OTHOCHUTEIBHO AEUCTBUTEIBHON OCH.

Mo/tysieM KOMIUIEKCHOTO YHCiIa Z = X + Vi Ha3bIBacTCs BEIIECTBCHHOE YKCIIO, paBHOE |z| = /x2 + y2.
Monynb Beerna onpezeneH(ApyruMu clioBaMu, MOAYJIb BCErJja €CTh y 0000 KOMILJIEKCHOTO YUCIa ): B
caMoM Jiesie, KaKUMH Obl HU ObUTH X U Y, CyMMa KBaJ[paToOB €CTh YHCIIO HEOTPULIATEIbHOE, a 3HAYUT, U3 HETO
MO>KHO M3BJI€Ub KBaJIPaTHBIN KOPEHb, U OH TOXE OyAeT OTpUIATeNIbHBIM YUCIOM. MOAyJIb paBeH HYJIIO B
€AMHCTBEHHOM citydae: ecnu Z=0, To ectb x=y=0. MoyJb J1000r0 HEHYJIEBOTO YHCIa €CTh CTPOTO
MOJIOKUTEIBLHOE YHUCIIO.
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