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1. O6ume mosoxkeHUst
®onp oneHouHblx cpeactB (nanee — GOC) npeaHa3HayeH JUIs KOHTPOJS M OLEHKH pe3yJabTaTOB
OCBOEHHUS 00y4aroIUMUCs y4eOHOH TUCUMIUIMHBL «MaTeMaTn4ecKuii anmnapar B 0Tpaciiv HHPOPMaIMOHHBIX
TEXHOJIOTHII.
OOC BKIHOYAIOT KOHTPOJIBbHBIE MaTepHalibl JUIsl POBEIEHHs TEKYIIEro KOHTPOJI YCIIEBaeMOCTH U
MIPOMEKYTOUHOM aTTecTall 00yJaromuxcs, pa3padoTanHbie B cOOTBeTCTBUM ¢ TpeboBanusmu ®I'OC CIIO
U coziep>kaHueM padoueil mporpaMmbl yu4eOHON AUCLUIUINHBL.

2. Pe3ysabTarsl 0cBOeHMSI y4eOHOM JUCHMILIMHBI, OJIeKALIME IPOBEPKe



Koo OK YMerb 3HaTh
OK.01 BBUSIBIATE M 3((eKTuBHO CTPYKTypa IJiaHa TUISL
BeiOupats criocoOs! pernieHus UCKaTh uH(pOpPMaLHUIO, pemeHust 3aaad, alrOpPUTMBI

3a/1a4 npodeccuoOHATBHON
JIeSATEIbHOCTH IPUMEHUTEIBHO K
PAa3IMYHBIM KOHTCKCTaM

HEOOXOMUMYIO JUIS PEIICHUS
3aJa4u W/WIH IPOOIIeMBbI

BBITTOJTHEHUS pabor B
npodeccHoHaATBLHOMI u
CMEXHBIX 00J1aCTIX

OK.02

OTpPENIETATh 3aJa4n JULST ompenensaTh  3amayd IS
Hcnonb30BaTh COBpEMEHHBIC IMOKCKA uHpOpMaIH, IMOKCKA nH(popMaIuy,
Cpe/cTBa MOMCKa, aHallu3a 1 IJIAHUPOBATh IPOLIECC MTOUCKa, IJIAHUPOBATH mpoiiecc
MHTEpIIpeTaluy nHOpMaIuu, 1 BEIOHpATH HEO0OXO0TUMBIC MOUCKA, BEIOMpATH
I/IHfbopMaHI/IOHHBIe TCXHOJIO'NHN HUCTOYHUKU I/IH(bopMauI/H/I Heo0XoInMBbIE HUCTOYHHUKU
JIJIA BBITTOJIHEHUS 3a1a4 uH(popMaun
po(heCCHOHATTLHOM e TCIIbHOCTH
OK.03 ONpEeACIISTh aKTyaJbHOCTb BO3MOKHBIC TPAcKTOPUU
[LmanupoBaTh U peannu30BbIBATH HOPMAaTHUBHO-TIPABOBOM npodeccnoHaTEHOTO
cobcTBeHHOE MPOdeCCHOHATBHOE JOKYMCHTAIIUU B pPa3BUTHUSA U cCaMO0Opa30BaHUs
Y JIMYHOCTHOE Pa3BUTHE, npodeccnoHaTbHOM
MpeIPUHIMATETBCKYIO IEeITEIbHOCTU
JIEITENILHOCTD B
npodeccuoHabHOM cdepe,
HCII0JIL30BATh 3HAHHUS 110
MpaBOBOM M (PMHAHCOBOM
IPaMOTHOCTH B PA3JIMYHBIX
YKU3HEHHBIX CUTYaIUSIX
OK.04 OpraHU30BBIBATH paboty OpraHHU30BbIBATH paboty

O¢ddexTuBHO B3aUMOICHCTBOBATH
U paboTaTh B KOJUICKTUBE U
KOMaHJIe

KOJIJICKTHBA U KOMaH/bI

KOJIJICKTHBAa 1 KOMaH/bI

OK.05

OcCyIecTBIATh YCTHYIO U
MUCHMEHHYIO0 KOMMYHHUKAITUIO Ha
rocyJapcTBEHHOM si3bIke Poccuiickoit
®denepanyu ¢ y4eToM 0coOeHHOCTEH
COLIMAJIBFHOTO M KYJIBTYPHOTO
KOHTEKCTa

IpaMOTHO  M3JlaraTb  CBOHU
MBICIIH U oopMIIATH
JTIOKYMEHTBI o

npodeccnoHanbHOl TeMaTHKe
Ha TOCYJapCTBEHHOM SI3bIKE

IrPaMOTHO  H3JaraTb  CBOHU
MBICIIH " 0popMIIATH
JIOKYMEHTBI o

npodeccnoHanbHON TeMaTuKe
Ha TOCYIapCTBEHHOM SI3bIKE

OK.06 JEMOHCTPHUPOBATH OCO3HAHHOE 3HAYUMOCTh

[IposBAATH IpaXkIaHCKO- MOBEJICHHE npodeccnoHanbHOM
NaTPUOTHYECKYIO TO3ULHIO, JeATeNbHOCTH o
JEMOHCTPUPOBATh OCO3HAHHOE CHEIHaTbHOCTH

MOBE/IEHNE Ha OCHOBE

TPaTUIIMOHHBIX POCCHMCKUX

JTyXOBHO-HPABCTBEHHBIX

LIEHHOCTEH, B TOM YHCJIE C YUETOM

TapMOHU3AIIUN MEKHAIIMOHATBHBIX

U MEXPEIUTHO3HBIX OTHOLLICHHH,

IPUMEHSATh CTaH1apThl

AQHTUKOPPYILUOHHOTO MOBEICHHS

OK.07 OIIpEAEIIATh HaIpaBJIECHUs OIIpEAEIIATh HaIpaBJICHUS
CopnelicTBOBaTh COXpaHEHUIO pecypcocOepexeHns B paMKax pecypcocOepeKeHns B paMKax
OKpY>Karollel Cpeibl, npodecCuoHATbHON npodeccnoHanbHOM
pecypcocOepexeH 0, IPUMEHSTh JeSITeIbHOCTH o JESITEIbHOCTH 1o
3HaHUS 00 U3MEHEHHUH KIIMMara, CIELUANBHOCTH CHCIMATEHOCTH

IPUHIIUIIBI OEPEKITUBOTO




IPOM3BOJICTBA, 3(P(PEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX

CUTYaIUSIX
OK.08 — HCIOJNB30BaTh (DU3KYIBTYpHO- |— CpEICTBa npoUIaKTUKA
Wcnonp3oBatk cpencTsa 0310POBHTEIBHYIO MepeHanpsKEHUs
buznyecKoil KyabTyphl Ui JEeSATEIbHOCTD JIJIs1 YKPETUICHUSI

COXPaHEHHUS U YKPEIUJICHUS 3JI0POBbBS, JOCTH>KEHUS

3JI0POBBS B IIPOLIECCE KU3HEHHBIX u

npodecCuOHaIBHOMN e TETbHOCTH npodeccroHalbHbIX Henen

U TOJiiepKaHKsI HEOOXOAUMOTO

ypOBHS (pr3HUECKON

MOJIFOTOBJICHHOCTH

OK.09 — TIOHMMaTh  OONIMH  CMBICH |— MpaBWIIA MMOCTPOCHUS
[Tonp3oBatbes nMpodeccrnoHaIbHON YETKO IIPOM3HECEHHBIX MIPOCTHIX u CJIOXHBIX
JOKyMEHTalue Ha BBICKA3bIBAaHUN Ha W3BECTHHIE MpeII0KEHU N Ha

ToCydapCTBEHHOM U HHOCTPAHHOM
A3bIKAX
Ha

TeMbl (mpodeccHoHABHBIE U
OBITOBBIC), TMOHUMATh TEKCTHI

HpO(l)eCCI/IOHaJ'IBHBIe TCMBI

0a30BbIE

po(hecCHOHATLHBIC TEMBI

3. Pacnpenesienne oneHMBaHUs Pe3yJbTATOB 00y4eHH s 110 BUAAM KOHTPOJISI

HanmeHoBaHue seMeHTa PaKTHYECKOTO
OIBITa, YMEHUMN UM 3HAHUU

HaumenoBanue OLCHOYHOT'O CPEACTBA TCKYLICT'O KOHTPOJISL U

HpOMe)KyTO‘{HOfI aTTeCTaluu

Texyiunii KOHTPOJIb

IIpomexyrouHas
aTTecTalus

[10.1. IlpumeHeHnme B  3HaKOMOM
CUTYyalllu

CTaHJAPTHBIX NPHUEMOB, PacllO3HABaHUE

MaTeMaTHYeCKHX 00BEKTOB U CBOMCTB,

MIPUMEHEHNE

M3BECTHBIC AITOPUTMOB U TEXHIUUECKUX

HaBBIKOB;

[10.2 Ymenne npuMeHATh pa3nuyHble METObI U

TEXHOJIOTHH JIJIsl peIIeHHs 3a7ay;

[10.3 [lemoHCTpalusi HaBBIKOB
WICTIOJTb30BaHMS

W3YYEHHBIX METO/IOB pElIeHHs 3a]ad B

Pa3IUIHBIX

CUTYaIIUIX

V1. BBIIOJHATH ONEpAlUM HAJl MATPULIAMHU U
peliaTh CUCTEMBI JIMHEWHBIX YPABHEHUH;

V2. BBIIOJIHATH ONEPALMU HAJl BEKTOPAMH;
V3. BBINOJIHATH ONEpaIuy HaJl
MHOKECTBaMU

31. moruyeckue oneparuu, GopmMyIibl
JIOTUKH,

3aKOHBI AJITeOPbI JIOTUKH;

32. OCHOBHBI€ IIOHATHS TEOPUHU MHOXKECTB;
33. ocHOBHI MU HEepeHITNATEHOTO |
AHTErPATBHOTO UCUUCIIEHUS

Kommerotepaoe

TCCTUPOBAHUC HA
3HAaHHWEC TCPMHUHOJIOTNN

10 TEME.

KontposbHble 3a1anus,
peuieHue 3a1ad 1o
TEME.

Bomnpocs! k 3xk3ameny




4. KoHTpo/ibHbIE 3a]aHUs IJIsl OLIEHKH Pe3yJIbTATOB OCBOCHHS Y4eOHOM JUCIUTIIHHBI

4.1 KoHTpoJibHbIe 3a1aHusl 1J1sl TEKYIIEr0 KOHTPOJIA

Pa3nea 1. OcHoBBI JIMHEITHOM ajredpbl
TecToBble 3a1aHus

1. (OB) Pe3yiabTaT yMHOKEHUSI MATPULIBI A pa3MepHocTH 3X2 Ha
maTpuny B pasmepHocTu 2x4 0yner nMeTh pa3MepHOCTh:

a) 2x2

b) 3x4

c) 4x3

d) YMHOXKEHHE HEBO3MOXKHO

2. (MB) Kakue 13 nepeyucjaeHHbIX CBOMCTB CNIPaBeJIMBbI 1JIs1 ONPeaeuTe/ I KBaJAPaTHOM
MaTpHLbI?

a) OnpenenuTenb MEHSET 3HAK, €CJIU IOMEHITh MECTAMU JIBE CTPOKH.

b) OnpenenuTens paBeH HYIIO, €CIIU BCE 3JIEMEHTBI CTPOKHU PaBHBI HYJIIO.

¢) OnpenenuTenb HE U3MEHUTCS, €CJIM K OJIHOW CTPOKE MPUOABUTH APYTYI0, YMHOKEHHYIO Ha
YHCIIO.

d) OnpenenuTeb MPOU3BECHUS MATPHI] PABEH ITPOU3BEICHUIO OIPEICTUTENCH.

3. (CO) Yemy paBeH omnpeeauTe]b MATPUIIbI:
A=[[2,5],[L,3]]
Omeem:

4. (OB) MuHopoM 3JieMeHTa MAaTPHIbI HA3bIBAETCSI:

a) CyMMa 3JIeMEHTOB CTPOKH H CTOJIONA.

b) OmnpenenuTens MaTPUIIbL, TOTYYEHHON BEIUEPKUBAHUEM CTPOKH U CTOJIONA.
¢) [IponsBeneHne quaroHaabHbIX 3JIEMEHTOB.

d) Anrebpandeckoe A0MoMHEHUE, YMHOXKEHHOE Ha (- 1) (i+j).

5. (OB) MaTpuna Ha3bIBaeTcs1 BIPOKICHHOI (0cO0eHHOI), ec/In:
a) Bce ee 211eMeHTHRI TTOI0KUTEIBHEL.

b) Ee onpenenurens paBeH HyIIO.

¢) Ona sBisI€TCS KBaIPaTHOM.

d) Ona He sBIIsI€TCS KBaAPATHOM.

6. (OB) CucreMa JMHeHBIX YPABHEHUH HA3bIBAETCSI HECOBMECTHOIM, €CJIM OHA:
a) lmeet 6€CKOHEYHO MHOTO PEIICHU.

b) ImeeT poBHO OJTHO pelieHueE.

¢) He umeet H1 0JJHOTO peleHUs!.

d) Ee moxHo pemuth metoaom ["aycca.

7. (MB) Kakue u3 nepe4ncjieHHbIX MeTOI0B NPUMeHUMBI 1151 pemtennss CJ1Y?
a) Meron Kpamepa.

b) Meron "aycca (MeTo mocneqoBaTeIbHOTO UCKITFOUEHUS ).

¢) Meton oOpaTHOM MaTpHIIkI (11 MAaTPUYHOTO ypaBHEHHS A*X=B).

d) Meron Herotona.

8. (CO) Cucrema { 2x + y=5;x - y=1 }. Uemy paBeH onpeaeauteab Ay (st
HaxoxneHus y no meroaxy Kpamepa)?



Omeem:

9. (OB) Ecan panr MmaTpunbl KO3(pUIIHEHTOB CHCTeMbl JINHeliHbIX ypaBHenuii PAHI
PBaHIy paclIMPEeHHOI MAaTPHIIbl, HO MeHbIIe YHCJIA HEM3BEeCTHBIX, TO CHCTEeMa:

a) He umeer peuieHuid.

b) MImeeT eMMHCTBEHHOE pEeIlICHUE.

¢) meeT GecKOHEUHOE MHOYKECTBO PEIICHUM.

d) OnHoponHa.

10. (OB) OnHopoanas cucreMa JIMHEHBIX YPaBHeHHIl (Bce CBOOOAHBIE YieHb] paBHbI ()
Bcerja:

a) HecoBmecTHa.

b) ImeeT TOBKO HYJIEBOE PEILICHUE.

c) CoBmecTHa (MMeeT, KaK MUHUMYM, HYJIEBOE PELLICHHUE).

d) Imeet OECKOHEYHO MHOTO PEIICHUH.

11. (OB) JIuneiinoii koM0OuHaIHell BEKTOPOB HA3bIBAETCSH:

a) 1IX BEKTOpHOE IPOU3BEICHUE.

b) CyMMa, KaXXJIbli 4JieH KOTOPOU SIBISIETCSI BEKTOPOM, YMHOXKEHHBIM Ha HEKOTOPBIT
KOd(QGUIMEHT (CKaJsIp).

¢) Ux ckansipHOe npou3BeaeHHE.

d) Bektop, paBHbIil UX CyMME.

12. (MB) Kakue u3 nepeuncjJeHHBIX /IeiiCTBHIi onpe/iesieHbl 1JIs BEKTOPOB au b B
TPeXMEPHOM NPOCTPaHCTBe?

a) CrnoxeHue.

b) YMHOXeHue (Kak 4ucen).

c¢) CkansipHoe npousBeieHue (pe3ynbTaT — YUCIO).

d) BexTopHoe npousBesieHHe (pe3yabTaT — BEKTOP).

13. (CO) Jdanbi BekTopbl a=(1,-2) u b =(3,4). UeMy paBHO HX CKAJISIPHOE
npousBenenue (a - b)?
Omeem.

14. (OB) BekTopbl Ha3bIBAIOTCSI KOJUIMHEAPHBIMHU, €CJIH OHM:
a) JlexxaT Ha mapajieNnbHbIX MPAMbBIX WA HAa OJTHON HPSIMOM.

b) VX ckanspHOe MpOU3BEICHUE PABHO HYIIIO.

¢) OHU UMEIOT paBHBIE JITUHBIL.

d) Vx BekTOpHOE MPOU3BEICHUE PAaBHO HYJIEBOMY BEKTODY.

15. (OB) ba3ucom Ha JIOCKOCTU HA3bIBAETCSI:
a) JIro6ast mapa BEKTOpPOB.

b) Jlto6as nmapa HEKOJUIMHEAPHBIX BEKTOPOB.

c) JIrobast mapa nepreHAuKyJIIpHBIX BEKTOPOB.
d) JIro6ast mapa eTMHUYHBIX BEKTOPOB.

16. (OB) CxansipHoe npoun3Be/ieHHe BEKTOPOB a U b MOkeT ObITh BBIYHCJIEHO 110 Gopmy.ie:
a) [a] * |b]

b) |a| * |b| * cos(), Tae @ — yroa Mex Iy BEeKTOpaMH.

c) || * [b| * sin()

dyax*b_y-ay*b x

17. (CO) Yemy paBHa njauHa (MOayJib) BeKTOpa v = (6, -8)?
Omeem.

18. (MB) Kakue u3 cieayrommx yrBepsKaeHnil 0 BeKTOPHOM NMpou3BedeHuH C = [a X b]
BepPHbI?



el o o

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

a) Bektop ¢ oproronaiien (nepneHANKYJISAPEH) KaK BEKTOPY a, TaK U BEKTOPY b.

b) /linHa BeKTOpa ¢ YUCIEHHO PaBHA IUIOLIAIN apajuleorpaMMa, IOCTPOEHHOI0 Ha a u b.
c) PesynbTar aBnsercs cKaasipoM (YUCIOM).

d)[axb]=-[bx a].

19. (OB) Ecan ckansipHoe npou3BeeHNe ABYX HEHY/IeBbIX BEKTOPOB PaBHO HYJII0, TO 3TH
BeKTOPBI:

a) KommneapHsl.

b) ConanpaBieHbl.

¢) OpToroHanabHbl (IEPHEHAUKYIISPHBI).

d) ITpoTHMBONOI0KHO HAIPaBIIEHBI.

20. (CO) danbl Touxku A(1, 2) u B(4, 6). Uemy paBHBI KoOpAHHATHI BekTOpa AB?
Omeem:

Kuiou 1151 npoBepku:

b) 3x4

a, b, ¢, d (Bce BepHBI)

1 (2*3-5*%1=1)

b) Onpenenurens MaTpULb, TOJyYEHHON BIYEPKUBAHHEM CTPOKH U CTOJIOLA.

b) Ee onpenenurens paBeH HYIIIO.

¢) He umeet Hu o1HOTO peleHMs.

a,b,c

3 (Onpenenurens matpunibl [[2, 5], [1, -1]] =2%(-1) - 5*1 =-7? [Iposepka: lna Ay marpumna: [[2,
51, [1, -11]. Ay = (2*(-1) - (5*1)) = -2 - 5 = -7. Bomnpoc chopmynupoBaH Ha BBIYHCICHUE
OIpeEIUTENs, a He Ha 3HaueHue y. OTBer: -7.

c¢) Nmeer OeckOHEUHOE MHOXKECTBO PELICHUH.

c) CoBMmecTHa (MMeeT, Kak MUHUMYM, HYJIEBOE pEIlIeHHE).

b) Cymma, Kaxabli 4YJIeH KOTOPOW SIBJISETCS BEKTOPOM, YMHO)KEHHBIM Ha HEKOTOPBIH
K03(hUIEHT

a,c,d

S (A*3+(-2)*4=3-8=-5)

a) JIexar Ha mapasuIeNbHbIX NPSAMBIX WM Ha OJHOM MpsMOiL. (d Takke BEpHO Kak CIEACTBHE)
b) JIto6as mapa HEKOJUIMHEAPHBIX BEKTOPOB.

b) Iej * || * cos(p)

10 (N(62 + (-8)?) = N(36+64) = V100 = 10)

a,b,d

¢) OpToroHanbHbl (IEPIEHIUKYIISPHBI).

(3,4)(B-A=(4-1, 6-2)).

KonTtposabHbie 3a1anus

Bapmunanr 1
Yactp A: MaTpuus! 1 onpeeaurtenu (10 6anios)

1. (3 6an1a) [laHbl MaTpULIbL:
A=I[1,-2],[3,0],[-1,4]]

B = [[5’ 1’ _1]’ [2’ 0’ 3]]
C=1[2,-11, [0, 3]]

Haiigute, eciin BO3MOXKHO:
a)A*B

0) C?(1.e. C*C)



B) Onpexnenutens MaTpuisl C.

2. (4 6aasa) Beruucnure onpeaenurens 4-ro mopsaka, MpeaBaPUTEIIBHO YIIPOCTUB €ro
BBIUKCIICHHE (HAPUMED, C IIOMOIIBIO PA3JI0KESHHUSI [0 CTPOKE/CTONOIY WIIH TTOJTydeHUs HYJICH ):

text

|2 -1 3 1|

[4 0 1 -2

[T 3 -1 0

[0 2 1 3|

3. 3 0an1a) Haiinure MaTpuLy, o0paTHyIO K MaTpule D:

D=[[4,7],12, 3]

Yacte B: Cucremsl nuHeiHbIX ypaBHeHUH (12 Oansios)

4. (5 6anuoB) Pemute cucremy JMHEHHBIX ypaBHeHMl MeronoMm ["aycca. 3amuiurte Bce
IPOMEKYTOUHbIE Iary (mpeoOpa3oBaHusl pacCIIMPEHHON MAaTPHLIbI).

text

{2x1+x2-x3=4

{x1-x2+2x3=-1

{3x1+2x2-3x3=7

5. (4 6ayu1a) Pemnte cucremy ypaBHeHui MmetosioM Kpamepa.

text
{5x-2y=1
{3x+4y=13

6. (3 6anaua) Hccnenyiite cucreMy Ha COBMECTHOCTh UM Hailiure olmiee pelieHue (eciu OHO
cymiectByet). OTBET NpecTaBbTe B BEKTOPHOU (hopme.

text

{x+2y-z=1

{2x +4y-2z2=2

{x-2y+z=-1

Yactp C: BekTops! u aeiictBus ¢ HuUMH (8 6a/1510B)

7. (3 6anaa) Jlansl Bektopel: a = (1,-2,3),b=(4,0,-1),c=(-2, 1, 5).
Beruncnure:

a)2a-3b+c



0) CxansipHoe npou3sBeeHue (a - b)

B) Kocunyc yriia Mexy BekTopamu a u b.

8. (3 6anna) Haiinure BekTOpHOE mMpom3BeAeHUe BekTopoB p = (2, -1, 1) u q = (3, 0, -2).
IIpoBepbTe, YTO MOTYYEHHBIN BEKTOP OPTOTOHAJIEH U P, U (.

9. (2 6aana) Onpenenure, SABJISIOTCA U BeKTOpel U = (2, -1, 3), v= (1,4, -2y uw = (5, 2, 4)
KOMIUTAHApHBIMU (JIeXKAT B OAHOMN IUNIOCKOCTH).

Bapuanr 2

Yactb A: Matpuusl u onpeneautesu (10 6amnoB)

1. (3 6anna) [laHbl MaTPUIIBL:
P=1[2,3],[-1, 4]]
Q=I[1,0,-2],[5,-1, 3]]
R=[[3, 1], [2, -2]]

Haiigute, eciau BO3MOXKHO:
a)P*Q

0) R*(t.e. R * R *R)

B) Onpexnenutens MaTpulbl R.
2. (4 6anua) Beruucnure onpeaenuTens 4-ro Mopsaka:
text

|3 1 -2 0]

[-12 0 4|

[2 0 1 -1

[0 3 -2 1|

3. (3 6anna) Haiiqure matpuiry, oopatayro k matpuiie F:
F= [[5’ _2’]? [_8’ 3]]

Yactp B: Cucremsl JinHeiiHbIX ypaBHenuii (12 6a/ioB)

4. (5 6an0B) Pemnte cuctemy IMHEHHBIX ypaBHEHUI MeToioM ["aycca.
text

{x-2y+z=3

{2x+y-z=0



{3x-y+2z=5

5. (4 6anaa) Pemure cuctemy ypaBHeHui metooM Kpamepa.

text
{4x +3y=10
{2x-5y=-12

6. (3 6am1a) Uccnenyiite cucteMy Ha COBMECTHOCTb.
text

{3x-y+2z=4

{6x-2y+4z="7

{-9x+3y-6z=-12

Yacts C: BekTopsl u neiictBusi ¢ HuMH (8 6a/1510B)

7. (3 6anaa) Jlansl Bektopel: m = (2, 1, -3),n=(-1, 4, 2), k= (0, -2, 1).
Beruucnure:

a)-m+2n-k

0) CkanspHoe mpousBeaenue (n - k)

B) [Ipoekiuio BeKTOpa m Ha HaIpaBJieHUE BEKTOpa n (IIp_n m).

8. (3 6anua) Haiinute momans TpeyroipHuka ¢ Bepmmnaamu A(1, 0, -1), B(2,3,0)u C(0, 1,2) ¢
MOMOII[bIO0 BEKTOPHOTO MPOU3BEICHUSI.

9. (2 6aaua) Haiinure padoty cuisl F = (3, -1, 4) npu nepeMerieHuy MaTepualbHOW TOUKH U3
nojioxkeHus A(2, 1, -3) B mosoxkenue B(5, 0, 2).

Kpurtepuu oueHMBaHUA U KPAaTKHE YKA3aHUS K PelleHUI0

Yactp A:

3anaua 1: [IpoBepka 3HaHMS IPAaBUIJI YMHOXKEHHUSI MaTPHUIL (COBIAZIEHUE BHYTPEHHHUX Pa3MEpOB) U
BO3BEJICHUS B CTETIECHb Ul KBaAPATHBIX MaTpPUIL.

3anaua 2: OueHuBaeTcsi He MPOCTO OTBET, @ METOJI YIPOILEHUS (ITOJy4YeHHE CTPOKH/CTOIONA ©
HYJISIMH, KOPPEKTHOE Pa3JI0KEHUE).

3agava 3: CtaHngapTHBIN aIrOPUTM HAXOXKICHUS OOPATHON MaTPUIIkl 2X2 Yepe3 ONpeaeTuTeNb 1
npucoenuHeHnyto marpuiy: A~ = (1/det(A)) * [[d, -b], [-c, a]].

Yacts B:

3agaua 4: IlomaroBoe NpUBEAECHHE PACIIMPEHHON MaTpHULbl K CTYNIEHYaTOMY, a 3aTeM K
YIPOIEHHOMY BUy. BajkHa 3amuce Xoaa pemeHus.
3agaua S: Yerkoe BBIYMCIEHUE TJIABHOTO U BCIIOMOTATENBbHBIX OIPEAEIUTENEH CUCTEMBI I10



dbopmymnam Kpamepa.

3agauya 6: OnpeznencHue paHroB MaTpuubl KO3()(OUIMEHTOB M pacHIMpeHHON MaTpuibl. s
Bapuanra 1 — cucrema mMeer G€CKOHEYHO MHOTO PElIeHUH (ypaBHEHHS MPOMOPIHOHAIBHEI),
HYXHO BBIPa3UTh Oa3UCHbIEC IEpEMEHHBIE Yepe3 CBOOOIHBIE.

Yacte C:

3anaua 7: [Ipsmoe npumeneHue (Gpopmyl JIMHEHHBIX ONeparuii, CKaISIPHOTO MPOU3BEACHUS U
dbopMyIsl st KOCHHYCca yriia: cos @ = (a-b) / (|aj*|b|). dns npoexkuuu: p_b a = (a-b) / |b|.
3anaua 8 (Bap.1): BekropHoe npou3BeieHUE BHIYUCIISIETCS Yepe3 ONPEIeTUTEh CUMBOIUYECKOM
MaTpulibl. OpTOrOHAIBLHOCTD IIPOBEPSAETCS UEPE3 HYJIEBOE CKAISIPHOE IPOU3BE/ICHUE.

3anaua 8 (Bap.2): [Lnomanp TpeyrojbHUKA paBHA MTOJIOBUHE MOAYJISI BEKTOPHOTO MPOU3BEICHUS
BEKTOPOB, 00pa3yronmx ero ctoponsl (Harpumep, AB u AC).

3agaua 9 (Bap.2): PaGora paBHa CKalsipHOMY MPOHM3BEICHUIO BEKTOpa CHUIIBI Ha BEKTOP
nepemenieHus AB.

O6mmii 6amn: 30 (MOXKHO MepeBecTH B 5-0auibHYIO mIKay, Hanpumep: 27-30="5",21-26 = "4",
15-20="3").

Pa3nen 2. DiieMeHTBI TEOPHH KOMILIEKCHBIX YHCe

TecToBbIC 3a1aHUA

1. (OB) Muumasi exMHMIA 1 onipeesisieTcsl KaK YUcJI0, VIS KOTOPOro BEPHO:
a)i=n-1

b)i?=-1

0)i=-\1

d)i=1/v-1

2. (MB) Kakue u3 cieayomux yrBepaIeHHii 0 MHOKecTBe KOMILJIeKCHBIX ynce (C)
BEPHBI?

a) MHO)ecTBO IeHCTBUTENBHBIX yKcel (R) SBIsSETCS MOAMHOKECTBOM KOMIUIEKCHBIX yncel (R
c Q).

b) B KOMITIEKCHBIX YHCIax pa3penrmo JIo00e KBaApaTHOE ypaBHEHHE.

c¢) Js1sl KOMIUIEKCHBIX YHCEIN HE ONPEIeTIeHO CPaBHEHUE Ha «O0JIbIIE)/ «MEHBIIIEY.

d) Ypasuenue x* + 1 = 0 He umeer pemienuii B C.

3. (CO) Haiigute cyMMy KOMILJIEKCHBIX YHCeI: Z1 =5 - 2i M 22 = -3 + 4i.
Omeem (6 aneebpauuecxoii hopme a+bi):

4. (OB) Pe3y1bTaTOM YMHOKEHHSI KOMILIEKCHOT0 YK CJIa Z = a + bi Ha ero KOMILIEeKCHO-
conpsizkeHHoe (Z = a - bi) Bcerja siBJsieTcs:

a) MauMoe 4uciio

b) JlelicTBUTENIbHOE HEOTPULIATEIBHOE YHCIIO

¢) Homp

d) KommuiekcHOe 4ncio ¢ yIBOEHHONM MHUMOM 4acTbIO

5. (CO) Boruncaure npousBenenue: (2 + 3i) * (1 - i).
Omeem (8 aneebpauuecxoii hopme a+bi):

6. (OB) YacTHoe oT JejieHusl IBYX KOMILJIEKCHBIX YHceJI (IPH YCJIOBHH, YTO AeJIUTENb He
PaBeH HYJII0) Beeraa sBJsIeTCsl YMCI0M:

a) [leficTBUTEIILHBIM

b) MHUMBIM

¢) KommiaekcHpIM



Al

d) HarypaibabiM

7. (OB) Aaredopanyeckasi popmMa KOMILJIEKCHOT0 YU CJIa UMeeT BU/:
a) r(cos ¢ + 1 sin @)

b)a+ib

c) re”(ip)

d) (a,b)

8. (MB) Kakue u3 ciaeayromux (popm 3anucu siBJISIIOTCS CTAHAAPTHBIMH [JIs1
NnpeacTaBJeHNs] KOMILIEKCHBIX Yuces?

a) Anrebpandeckas (KOOpIMHATHA)

b) Tpuronomerpuueckas

c) Jlorapupmuueckas

d) [ToxazarenbHast (3KCIIOHEHLIMAJIbHAS )

9. (CO) Kommtexkcroe unciio z = 1 - iV3 3anummTe B TpHroHoMeTpHUecKoii dopme (z =
r(cos @ +isin @)). Ykaxkure MOayJb I.
Omeem: r =

10. (CO) Nuist uncna z = 1 - iV3 13 npeapiaymero Bonpoca yKaxure rjaBHoe 3HAUeHHE
aprymenTa ¢ (B paamaHax).
Omeem: ¢ =

11. (OB) Iloka3aTenbHasi popMa KOMILJIEKCHOTO YHCJIA OCHOBaHA HA popmy.ie Jiljiepa u
uMeeT BU/I:

a)a+ib

b) r * e’(ip)

¢) r(cos ¢ + 1 sin @)

d) 2] * arg(2)

12. (OB) Moay/ib KOMILIEKCHOT0 YHcJIa Z = a + bi BbIunciasercs no gpopmy.Jie:
a)lzl=a+b

b) |z| = V(a% + b?)

o) |zl=a2+b?

d) |z| = [a] + [b|

13. (OB) Ha koMIJIeKCHOI#i TJIOCKOCTH JeHCTBUTEIbHAS YaCTh KOMIJIEKCHOTO YHCJIa
OTKJIAIbIBACTCS:

a) I1o BepTuKanpHOI ocH (OcH OpAMHAT)

b) [To ropuzoHTaNBEHOI OCH (0cH abCIUCC)

c¢) Ilox yrinom arg(z)

d) B Bune paauyca-BexTopa

14. (MB) Kakue reomerpnyeckue 00beKThl HA KOMILJIEKCHOM NJIOCKOCTH MOTYT
ONUCHIBATHCA CJIEAYIOIMMH YPABHeHUSIMU?

a)lz| =5

b) Re(z) =3

¢) Im(z) =-2
d)|z-(1+)|=4

Bapuantsl 1J1s1 BbIOOpa (cooTHecuTe ¢ a-d):

OKpyXHOCTb € 1IeHTpoM B (1,1) u paguycom 4.
OkpyxHOCTb ¢ ieHTpoM B (0,0) u paguycom 5.
Beprukanbnas npsimast x=3.

I"'opusoHTanbHas npsimast y=-2.

[Tpsimast mox yriom 45°.
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11.
12.
13.
14.

15

16.

17
18

15. (CO) Ha kOMILIEKCHO# TVIOCKOCTH YUCJI0 Z = -3 + 4i u300pakaeTcs TOUKOI ¢
KOOPAUHATAMM:
Omeem: ( , )

16. (OB) I'eomeTpuyecku ciaokeHue IBYX KOMILJIEKCHBIX YHCeJ COOTBETCTBYET:
a) Bpamenuto paauyc-Bekropa

b) Ci10’)keHHIO UX apryMEHTOB

¢) CloeHMI0 UX painyc-BeKTOPOB 110 MpaBUIly NapajjiesaorpaMma

d) YMHO)eHuI0 uX MojyJei

17. (OB) YMHo:KXeHHe KOMILJIEKCHOT0 Y CJIa HA | reoMeTpHYeCKH 03HAYAeT:
a) PactspkeHue ero paanyc-BeKTopa B 2 paza
b) [ToBopoT ero paguyc-BekTopa Ha yroi /2 (90°) mpoTHB 4aCOBOM CTPEIKU

¢) 3epKalibHOE OTPaKEHUE OTHOCUTENIBHO JIEMCTBUTEIBHOU OCH
d) IToBoport Ha 180°

18. (CO) Yemy paBeH MOyJ/Ib KOMILIEKCHOTO 4ynca z = -4i?
Omeem: |z| =
19. (OB) MH0:kecTBO TOYEK HA KOMILJIEKCHOI IJI0CKOCTH, Y/10BJIETBOPsIOLIEe YCJIOBHIO |Z -
zo| = R, rae zo — xkomIuiekcHoe yuciao, R > 0, npexacrasJsier codoii:

a) [Ipamyro

b) OxpykHOCTB paauyca R ¢ HeHTpoM B TOUKE Zo

¢) JIy4, BBIXOSIIMEI U3 TOYKH Zo

d) BHyTpeHHOCTb Kpyra

20. (CO) KomniekcHo-conpsizkeHHOe K yncay z = 2e”(in/3) B noka3are/ibHoi ¢opme nmeer
BU/: re”(iQ). YKa:kuTe aprymeHr ¢.
Omeem: ¢ =

Kurou nuist nposepkn

b) 1> = -1 (3TO cTpOTOE OMpEeIeHE, BApUAHT a — He(opMabHas 3arnch)
a, b, ¢ (YBepxkaenue d HeBepHO: ypaBHeHHe x>+1=0 xak pa3 UMEET pemenus B C: x = +1)
2 +2i ((5-3) + (-2+4)1 = 2+21)
b) JlefictBuTenpHOE HeoTpuareabHoe uncio ((a+bi)(a-bi) = a? + b> > 0)
S5+1 (2% +2%(-1) + 31%1 + 31%(-) =2-21+31-312=2+1+3=5+1)
¢) KommiekcHbpIM
b) a+ib
a, b, d (Jlorapudmmueckas popma UCTIOIB3YETCS PEXKE U HE CUMUTACTCS OJTHOU U3 TPeX
OCHOBHBIX )
r=2(|z| = V(1> + (-V3) = V(1+3) = 2)
. @ = -n/3 wm 5n/3 (Touxa (1, -\3) B 4-if uerBeptH, cos @ = 1/2, sin ¢ = -V3/2 => ¢ = -n/3
(rmaBHOE 3HAYEHUE))
b) r * e(1p)
b) |z| = V(a2 + b?)
b) ITo ropuzoHTaNIBHON OCH (OCH a0bCITHCC)
a-2, b-3, c-4, d-1
* |z|=5 — oxpyxHOCTS ¢ 1IeHTpOM B 0, paanyc 5.
* Re(z)=3 — BepTHKaJbHAs TIpsiMast X=3.
* Im(z)=-2 — ropu3oHTaJIbHas psAMas y=-2.
* |z-(14i)|=4 — oxpyxHOCTb ¢ neatpom B (1,1), paauyc 4.
. (-3,4)
¢) ClI0)KeHHIO UX paJuyCc-BEKTOPOB IO MPaBHITy Mapajuiesorpamma
. b) IToBopoT ero paauyc-BexTopa Ha yrou /2 (90°) mpoTUB 4acoBoii cTpenku (T.K. i = e™(in/2))
LA (2 =N+ (4 =4



19. b) OkpyxHocTb paauyca R ¢ leHTpOM B TOUKE Zo
20. ¢ = -n/3 (ConpspkeHre MeHsSeT 3HaK MHUMOM 4acTH/aprymenTa: eciu z = re™(ip), To Z = re”\(-
i9))

KonTposabHble 3a1aHuA
Bapmuanr 1
Yacrs A: Aaredpanueckasi popma. bazosbie onepanun (12 6a/110B)

1. (4 6anna) BeimosHUTE NEHCTBUS ¢ KOMITJIEKCHBIMU YHCIIAMH B ajreOpandeckoi ¢popme.
PesynbTar 3anumuTe B BUAC a + bi.

a)(3-41)+(-2+7)

0) (1 +1)(2-31)

B) (5-1)/(1 +2i)

r) i** (yopocTuTe cTeneHb MHUMOM €TUHHMIIBI)

2. (3 6anna) Peminte ypaBHEHUE B 110J1€ KOMIUIEKCHBIX YHCEIT:
72-4z+13=0

3. (2 6anma) Jns KOMILUIEKCHOTO YKcia z = 2 - 51 HalauTe:
a) KoMIuIekCHO-COTpsiKEHHOE YUCIIO Z.
0) Beruuciure z * Z.

4. (3 6anua) Pemute cucreMy ypaBHEHU U1l KOMIUIEKCHBIX YUCEI Z1 U Z2!
{z1+22=4+21, {z1-22=-2+ 61

Yacrtp B: Tpuronomerpuyeckas u nokasareabHasi popmsi (10 6as110B)

5. (4 6a11a) JJaHO KOMILTIEKCHOE HHCIIO Z = -\3 + .

a) Haiinute Montysib |z| 1 TTIaBHOE 3HAYEHHE apryMeHTa arg z.

0) 3anuiuTe YNUCI0 Z B TPUTOHOMETpUYecKol (hopme.

B) 3aluIIMTe YUCIIO Z B TIOKa3aTeNbHOM (opme.

r) Ucnone3ys popmyny Myaspa, Beruuciute z*. PesynbTart npesncraBbre B areOpandeckoi

dopme.

6. (3 6ans1a) BeinosHUTE YMHOKEHUE U JIEJIEHUE, UCITI0JIb3Ysl TPUTOHOMETPUYECKYIO UITU
nokasareiabHyto Gpopmy. PesynbraT 3anuimmre B anredpandeckoit popme.

Jlano:

71 = 4(cos(m/3) + 1 sin(n/3))

7> = 2(cos(m/6) + 1 sin(1/6))

Haiinure: a) z1 * z2; 0) 71/ z2.

7. (3 6asna) Haiinure Bce KOMITJIEKCHBIE KOPHU TPEThel CTeNeHH u3 uncna z = -8i. M300pazure
UX CXEMaTHUYECKN HAa KOMIUIEKCHOH INIOCKOCTH.

Yacrtp C: 'eomeTrpuueckas nurepnperamnus (8 6a110B)

8. (3 6anma) Ha KOMIUIEKCHOM TUIOCKOCTH:

a) OTMeThTE TOYKH, COOTBETCTBYIOITHME uncaaM: A =31, B=-2,C=1-1i.

0) Haiinure uncno, COOTBETCTBYIONIEE TOUKE, CHMMETPHYHOM Touke C OTHOCHUTEIHHO
JNEUCTBUTEIBLHOMN OCH.

B) HaiiguTe uncio, COOTBETCTBYIOIIEE TOUKE, CAMMETPUYHON TOUKE A OTHOCUTEIILHO Havasia
KOOpPJIMHAT.

9. (2 6anma) N300pa3ute Ha KOMIUIEKCHOM MJIOCKOCTH MHOXECTBO BCEX TOUEK Z,
YAOBIETBOPSIONIMX YCIOBHIO: |Z - (1 - 1) = 2.

10. (3 6a1a) Ilycth Z — MpoU3BOIBLHOE KOMILIEKCHOE YUCIIO. YTO ONMUCKHIBAIOT HA



KOMIUIEKCHOM TJIOCKOCTH CIeayIonme ycioBus? JaiiTe reoMeTpUYeCKUil OTBET.
a) Im(z) =2

0)Re(z) =-1

B) [z| =3

Bapuanr 2
Yacrs A: Aaredpanyeckasi popma. bazosbie onepanuu (12 6a/110B)

1. (4 6anna) BeimosHUTE AEUCTBUS ¢ KOMITJIEKCHBIMU YUCIIAMH:
a)(-5+21)-(3-41)

0) (2-1)(3 + 51)

B) 3+4i)/(1-1)

r) i

2. (3 6anna) Pemnte ypaBHEHUE B 110J1€ KOMIUIEKCHBIX YMCEIT:
z22+22+5=0

3. (2 6anaa) JIns KOMIUIEKCHOTO YHcia z = -3 + 41 HaiauTe:
a) KoMILTIEeKCHO-COMPSKEHHOE YUCIIO Z.
0) Beruucnure z + 7.

4. (3 6amuia) Pemute cucreMy ypaBHEHUI:
{z1+222=T+1,{2z1-22=4+T1

Yacts B: Tpuronomerpuyeckasi u nokaszareabHas gopmsi (10 6a/110B)

5. (4 6ana) Jlano KkoMIuteKkcHOE YHCcio z = 1 - 1.

a) Haiinute MomyJib |z| v r1aBHOE 3HAUCHHE apryMeHTa arg Z.

0) 3anuiuTe YNUCI0 Z B TPUTOHOMETpUYecKoi hopme.

B) 3aNnuIIMTe YUCIIO Z B TIOKa3aTeNbHOM (hopme.

r) Ucnone3ys popmyny Myaspa, Beruuciute z°. Pe3ynpTaT npectaBbTe B IOKa3aTeIbHOMN

dopme.

6. (3 6anu1a) Jlanb! yncna B mokazaTesibHOU (hopme:

z1 = 3eMN(in/4)

2> =2 eNi3n/4)

Hatinure: a) z1 * 72; 0) 21/ zo. Pe3ynbTaThl IpeACTaBbTE B alredOpandeckoit popme.

7. (3 6anna) Haiinure Bce KOMIUIEKCHBIE KOPHU KBaJ[paTHbBIE U3 yKcia Z = 3 + 4i (1mojicka3ka:
UIUTE B anredpandeckoit popme a+bi). M300pa3ute nx Ha KOMIUIEKCHOM TNTIOCKOCTH.

Yacrtp C: 'eomeTrpuueckas nurepnperamnus (8 6a110B)

8. (3 6anma) Ha KOMIUIEKCHOM TUTOCKOCTH:

a) OrmerpTe Touku: A =-41, B=3,C=-1 + 21

0) HaiimuTte uncio, COOTBETCTBYIOMIEE TOUKE, CAMMETPUYHOMN Touke C OTHOCUTEIIBHO MHUMOM
OCH.

B) HaiiguTe uncio, COOTBETCTBYIOIIEE TOUYKE, MOTYYCHHONW TOBOPOTOM TOUYKH B Ha

yroJi /2 BOKpYT Hauajga KOOPAWHAT MPOTHB YACOBOU CTPEIIKH.



9. (2 6angaa) M3o00pa3ute Ha KOMIUIEKCHOM TIJIOCKOCTH MHOYKECTBO TOUYEK Z, YIOBICTBOPSIOIINX
ycioBwHio: |z + 21| = 1.

10. (3 6aa1a) YTo ONUCHIBAIOT HA KOMILIEKCHOM IIJIOCKOCTH CIEAYIOLIUE YCIOBUA?
a) Re(z) <0

6)1<|z|<3

B) Im(z) = Re(z)

Kputepun oneHUBaHUS U KPATKUE YKA3aHHUS K PelIeHUI0
OO0mii 6ami: 30

Yactsb A (12 6a/10B):

3ananme 1: Texnuka 0a30BBIX apuPMETHUECKUX oneparuii. B myHkTe (B) — 0o0si3aTenpHOe
JIOMHO>KEHHE YMCITUTENSI M 3HAMEHATENsl Ha CONPSDKEHHOE K 3HaMeHaTero. (1 0ait 3a Kaxblit
BEPHBIN IIYHKT).

3amanue 2: Pemenne KBaJpaTHOTO ypaBHEHHS C OTPULIATEIBHBIM AUCKPUMUHAHTOM: D = b? -
4ac. HaxoxaeHne KOMIUIEKCHBIX KOpHEH. (3 Oaiia 3a BEpHOE PELICHUE U OTBET).

3ananue 3: [TonnMaHue Oneparuu CONPsDKEHHs U ee CBoiicTBa z * Z = |z|%. (1+1 Oamna).
3ananue 4: Pemenne TMHEIHOM CHCTEMBI Kak ¢ OOBIYHBIMU YUCIIAMH, HO C y4eToM i. Meton
CJIOKCHHMSI/BIUUTAHUS. (3 Oayuia 3a BEpHOE HAXOXKICHUE Z1 U Z2).

Yacte B (10 6am10B):

3aganue S: KiroueBoil HaBbIK IepeBoa MEXAY pOpMaMH.

a)r= \/(a2+b2), ¢ = arctg(b/a) ¢ yuetom yetBeptHu (V1: ( —\/3, 1) — 2-s1 9yetB., 0=51/6; V2: (1, -1)
— 4-51 4eTB., o=-1/4 unu 7n/4). (1 Gamn).

0, B) [IpaBunbHast 3anucek Gpopm. (1+1 6asmn).

r) [Ipumenenne Gpopmynsl Myapa: z" = r* (cos(n) + i sin(ng)). (1 Gamn).

3aganue 6: JlemMoHCTpaIys mpenMyIiecTBa TPUTOHOMETPUYECKOH/TIOKa3aTeIbHOU (POPMBI JUIs
YMHOXKEHUSI/ICTICHUS: MOJTYJTH TIEPEMHOKAIOTCS/ICTSTCS, apTyMEHTHI
CKJIaJbIBatOTCs/BhunTaroTcs. (1.5+1.5 6amna).

3ananme 7: HaxoxeHue Bcex KOpHEHN CTENEHH N: Vz=r* e™(i(p+2nk)/3), k=0,1,2. {ns V2
— anre0Opanyeckoe pemenue (a+bi)? = 3+4i. CxemaTnueckoe n300pakeHre KOpHEH Kak BepIINH
MPABUJIBHOTO N-yrojibHUKA. (3 Oayia: 2 3a BeIUKCIIEHHE, | 32 pUCYHOK).

Yactp C (8 6a10B):

3aganue 8: [loHnMaHue reoMeTpuN KOMIUIEKCHOH IMJIOCKOCTU: CUMMETPHUH, TOBOPOT Ha 90° —
yMHOXeHHe Ha 1. (1+1+1 Gamn).

3aganue 9: YMeHue pacrno3HaTh ypaBHEHUE OKPYKHOCTH |Z - Zo| = R M IpaBUIIbHO MOCTPOUTH €€
C LIGHTPOM Zo. (2 Gaisia 3a BEpHBII YepTex).

3aganue 10: Vnrepnperanus ycnosuil: Im(z)=a — ropusonranbHas npsimasi, Re(z)=b —
BEPTUKAJIbHAS TIPsIMas, |Z|=R — OKpPYKHOCTb, HEPABEHCTBA — MOJYIUIOCKOCTH U KOJIBIIA.
(1+1+1 6amn).

IIkana nepeBoaa (mpumepHasi):

27-30 6anaos: Otan4gsO (5)
22-26 6ansoB: Xoporio (4)



e 15-21 6aau: Y noBneTBoputenbHO (3)
e <15 6anaoB: HeynoBneTBoputensHO (2)

Pa3gen 3. OCHOBBLI MATEMATHYECKON JIOTHKH

TecToBblE 3aJaHNA

1. (OB) Kakoe u3 cjeqyonux npeajio:keHuii aBJsieTcsi BbICKa3bIBaHUEM ?
a) Pewnte ypaBHenue x> = 4.

b) Hucio © sSBaseTcs: palOHATbHbBIM.

¢) Kakoii cerogus neHn?

d) [Ja 3apaBcTByeT jgoruka!

2. (OB) Umnaukanus (;1oruvyeckoe cjiegopanue) A — B j10:kHa ToJIbKO B 0HOM ciay4dae. B
Kakom?

a) A — nmoxHOo, B — ucTuHHO.

b) A — uctuano, B — 10:xHO.

¢) A — noxHo, B — noxno.

d) A — uctunHo, B — uctuHHO.

3. (CO) 3anosnuTe MPONYCK B Ta0JAMIle UCTUHHOCTH Ui KOHbIOHKIMU (U, A).

A B AAB
n nu n

n J L
JI 141 JI

J J J
*Orteer: __ (W/JI i 1/0)*

4. (MB) Kakue 13 ciieayomux JOrn4ecKux onepamnuii spiasoTcsi OMHApHbIMH (TPedyIoT
ABYX omnepaHaoB)?

a) Orpunanue (HE, —)

b) Konstonkius (M, A)

¢) Jduzwronkmus (MJIU, V)

d) Ummumukarus (—)

5. (OB) Jns ¢popmyaabl, coaep:kamieii n pa3JIM4YHbIX JJOTHYECKUX NIePeMEHHbIX, CKOJIbKO
CTPOK OyaeT B € moTHOM Tad/anne HCTUHHHOCTH?
a)n



b) 2n
c) n?
d) 2»

6. (CO) Iocrpoiite pparMeHT TaOIMIBI HCTUHHOCTH 1Jis1 popmyanl F = —~A V B. Uemy
paBHo 3Hauenne F npu A=JI, B=1?
*OtBeT: (W/JI nim 1/0)*

7. (OB) ®opmy.ia Ha3bIBAETCH TOXKIECTBEHHO HCTUHHOM (TABTOJIOTHEH), eCIIU:
a) OHa UCTHHHA IIPU BCEX 3HAUCHUSX ITEPEMEHHBIX.

b) OHa n0xHa Npu BCEX 3HAYCHUSAX TIEPEMEHHBIX.

¢) OHa coJIepKUT XOTS Obl OJHY UCTUHY.

d) OHa coiep>KUT UMILUTUKAIUIO.

8. (MB) Kakue 13 nepe4yucjIeHHbIX MOCJIeI0BATEJIbHOCTEl IATOB SIBJISIIOTCS
KOPPEKTHBIMH NPH MOCTPOCHNH TA0JIMLBI HCTUHHOCTH 1JIsl CJ10:KHOM (hopMyJibl?

a) OnpenenuTs KOJIMYECTBO IEPEMEHHBIX U CTPOK.

b) 3anucars Bce BO3MOKHbIE HAOOPBI 3HAYEHUH ITEPEMEHHBIX.

¢) Boruncnute 3HaueHue Bceit GopMyIbl IS K&KI0TO0 Habopa, He BBIUUCIISS TOA(POPMYIIBIL.
d) BeraucnsaTs 3HaYSHHS IO TIOPSIZIKY, OT CAMBIX BHYTPEHHHUX MO(OPMYJIT K BHEIITHUM.

9. (OB) 3aKk0H MCKJIIOYEHHOT'0 TPeThero (popMyJIMpyeTcs Kak:

a) (AA—A)
b) AV —A
c)A—A
d)AAN-A=]T

10. (CO) lIpumennTe 3akoH ae Moprana k ¢gopmy.ie: (A A B). 3anummre pe3yabrar.
Omeem: —A V —B (w11 B CAMBOJILHOM (opMme: )

11. (OB) 3akoH AB0OIiHOT0 OTPULIAHKS YTBEP:KIAET, YTO:
a) A=A

b) —A=A

)AN—A=]I

d)—(AAB)=—AA-B

12. (MB) Kakue u3 cieayomux nap (GpopmyJ siBJSIIOTCS PABHOCUJIBHBIMU (5)?
a)A—>Bu—AVB

b) AV Bu BV A (koMMyTaTUBHOCTb)

c)AANBVC)u(AAB)VC(6e3 yuera CKOOOK)

d~(A—-B)uAA-B

13. (CO) YupocTute Bblpa:keHne, HCMOJIb3Ysl 3aKOHBI JJOTMKH: A V (—A A B).
Omeem. (8 sude npocmetiwieti popmyoi)

14. (OB) Eciin ¢popmyna A — B siBisieTcs HCTUHHOI, M H3BECTHO, YTO B J102kHO, TO YTO
MOKHO CKa3aTh 00 A?

a) A UCTUHHO.

b) A noxHo.

¢) A MOXKET OBITh JTFOOBIM.

d) ITo ycnoBuio HeNb3s cAenaTh BHIBOI.
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15. (MB) st npoBepku (popMYyJIbl HA TOKIECTBEHHYIO JIOKHOCTH (IIPOTHUBOPEYHe)
AOCTATOYHO:

a) HaiiTu B Tabnu1ie MICTHHHOCTH XOTS OBl OJIHY CTPOKY C UCTHHOM.

b) YOenuthbcsi, 4TO B ITOCIEIHEM CTOJI0IIE TAOIHUIBI HCTUHHOCTH Be3ne cTouT JI.

¢) IlonbITaTbCs yIpOCTUTH €€ 10 KOHCTaHTHI JI.

d) IIpoBepuTs, sSBISIETCS 1M €€ OTPUIIAHUE TABTOJIOTHEH.

16. (CO) KakoBo 3HaueHHe HCTHHHOCTH BbicKa3bIiBaHus: «Ecam 2+2=5, To 3emust
Bpamaercsa BOKpYr Cosnua»? (CuntaeM BTOpOe YTBep:KIeHHe HCTHHHBIM).
*OTBerT: (/T wnm 1/0)*

17. (OB) JDxBuBajeHIHA (JIOTHYECKAS] PABHO3HAYHOCTH) A <> B HCTMHHA TOra M TOJBLKO

TOr/Aa, KOrjaa:

a) A u B 00a uCTUHHBL

b) A u B 00a 105XHEI.

¢) 3nauenus A u B coBmagaror.

d) Xots 0b1 o1HO U3 A, B nctunHoO.

18. (CO) 3anumTe 3aKOH NMOTJIOIIEHUS JJI51 KOHbIOHKIIHU.
Omeem: AN (AV B) = A (Wwin B CUMBOJIBHOU opMme: )

19. (MB) Kakue npeoOpa3oBaHusi ABJIAIOTCH PABHOCHIbHBIMU (COXPAHSIOIIMMU
HCTHHHOCTHOE 3HaYeHue popmyJibl)?

a) 3amena noadopmysbl Ha PpAaBHOCUIIBHYIO €.

b) U3meneHnue nopsijaka nepeMeHHbIX B KOHBIOHKIUY.

¢) 3aMeHa UMIUTMKAIIMK Ha JU3BIOHKINIO: A — B =—A V B.

d) Ynanenue «IMITHUX» CKOOOK COTJIACHO MPHOPUTETY OTEPAIIHIA.

20. (OB) IIpuopuTeT JJOruYecKuX onepamnuii (0T BoICIIEro K HU3IIEMY) 00bIYHO TAKOM:
a) L, AV, >, o
b)A,V,, —, &
c) LAV, e, —
d)A,V, >, o,

Kurou no1s1 nposepku

Pa3pen 1:

b) Hucrno n siBisieTcs paliMoOHaNbHBIM. (JTO YTBEpKIEHUE, KOTOPOE MOXKHO OLIEHUTH KaK
JI0’KHOE).

b) A — uctunno, B — noxno. (MctuHa HE MOXKET CleioBaTh U3 JHKH).

JI (wnu 0). (KoHBIOHKIHSI HICTUHHA TOJIBKO KOT/1a 00a ONepaH/ia HCTUHHBI).

b, ¢, d (OTpuitanne — yHapHas omneparus).

Pa3znen 2:

5.d)2»

6. U (wmm 1). (JI=U, UV U=1N).

7. a) OHa UCTUHHA IPU BCEX 3HAUEHUAX [IEPEMEHHBIX.

8.a,b,d

Paznen 3:
9. b) A V —A (Bsicka3zpiBanuEe MO0 HCTHHHO, JTUOO JIOKHO, TPETHETO HE JAHO).



10. ~AV—B

11.b) —A=A

12.a,b,d

* ¢) Heepno. [IpaBunbHbIil 3akon quctpudytuBHoctu: AA(BVC)=(AAB)V(AACQ).

13. A vV B (ITo 3akony nornomienust/muctpudyruBHoctu: AV (TAAB)=(AV-A)A(AVB) =
NUAAVB)=AVB).

Pa3nean 4:

14. b) A noxno. (13 ucruanoctu A—B u 10xHOCTH B 110 3aKOHY KOHTPano3uiuu/MOIyC
TOJUICHC ceayeT —A).

15.b,c,d

16. X1 (vnm 1). (MMmuiMkanus ¢ JIOKHOM MOChUIKOW UCTUHHA HE3aBUCHUMO OT CJIEJICTBUS).
17. ¢) 3nauenusa A u B coBnagaroT.

1. AN(AVB)=A

19. a, b, ¢, d (Bce nepeunciieHHbie AUCTBUS COXPAHSIOT UCTUHHOCTHOE 3HAYCHUE WIIN
SBIISIOTCS CHHTAKCUYECKOM HOPMOHA).

20.a) ~, A, V, —, <> (Otpunanie uMeeT caMblii BBICOKUI TPUOPUTET).

KouTpoJabHble 3a1aHus
Bapuanr 1
Yacts A: Aiiredpa BoicKa3bIBaHUil 1 Ta0auubI HcTHHHOCTH (14 6a/L10B)

1. (4 6anaa) Onpenenure, SBISIOTCS JH CIEIYIOLINE IPEIOKEHUS BbICKa3biBaHusAMU. Ecin na,
YKa)KUTE UX BO3MOXKHOE 3HaueHue uctuHHoctH (M/J1), ecnu 3T0 BO3MOXKHO.

a) Yucno 17 sBaseTcst IpoCThIM.

0)x+5=12

B) Bce menBenun — Oenble.

r) OTa TeopemMa OYeHb CI0KHAsL.

2. (4 6anna) {nsa popmyinsl F = (A — B) & (B — —A):

a) Onpenenure KOJMUECTBO PA3IMUHBIX JOTHYECKUX ITEPEMEHHBIX.

0) IlocTpoiite moaHYIO TAOIUIY HCTHHHOCTH.

B) Onpenenute Bua GopMyJibl (TaBTOJIOTHSL, TPOTUBOPEUHE, BHIIOTHUMAS).

3. (3 6auna) Ilocrpoiite Tabauiy uctuHHOCTH Uit hopmyisl (A V —B) A (B — A). Ykaxure
Bce HaOOPbI MEPEMEHHBIX, IPU KOTOPBIX opMmysia npuHuMaeT 3HaueHue U.

4. (3 6ania) 3anumuTe B BUAE GOpMYIIbl BEICKa3biBaHUE: «ECIN ceroHs MaTHUIIA U TIOCIIE TTap,
TO MBI UIEM B KHHO WM TyJIsieM B mapkey. O003HaubTe MPOCThIE BHICKA3bIBAHMSL:

P — «Ceronns naTHULIa»

Q — «Ceiiuac nocse nap»

R — «MpI npem B KUHO»

S — «MBpl r'ysisieM B mapke»
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Yactpb B: 3akoHbI JIOTHKH U PaBHOCHJIbHBIE peodpa3oBanus (10 6aioB)

5. (4 6anga) JlokaxuTe paBHOCHIBHOCTD, UCIIOJIb3YsI 3aKOHBI aJITe€OPhI JIOTUKH. Y Ka3bIBAUTE
Ha3BaHUE MPUMEHSEMOr0 3aKOHA Ha KaXKJOM IlIare.
(A—-B)A(CA—B)=B

6. (3 6ans1a) Ypoctute GpopMyiry, HCTIONB3Ys 3aKOHBI JJOTUKH (IIPUBEIUTE K HauboJee
POCTOMY BUJLY):
“(AVB)V(—AAB)V A

7. (3 6anna) [IpoBepsTe, ABIASAIOTCA 1 (HOPMYJIIBI PABHOCUIIBHBIMH, UCTIONb3YS:
a) (1 6amn) [Mocrpoenne Tadbmun uctuanocT st F1 = (A AB)u F2=—A v —B
0) (2 6amra) [IpeodbpazoBanue oHON (HOPMYIIBI K IPYTOid ¢ ITOMOIIBIO 3aKOHOB Jie¢ MopraHa.

Yactp C: Jlormueckuii BHIBOJ U aHAJM3 paccy:kaeHuii (6 6a10B)

8. (3 6ayma) [IpoBepbTe KOPPEKTHOCTH PACCYKICHHS, UCTIONB3Ys 3aKOHBI JIOTHKH:
Ecnu 3aempa 6yoem 002icow (D), mo noezoxa ommenumcsi (T).

Ecnu noezoka ommenumcs, mo mul notioem 8 myseti (M).

3aempa 00s1cos ne 6yoem.

CrnedosamenvHo, mbl He notioem 6 My3el.

9. (3 6ana) Onpenenute, kakoe jgorudeckoe 3HaueHue (M/J1) 1omkHo ObITH y BRICKa3bIBAaHHN A
u B, eciiu M3BeCTHO, YTO CIIEIYIOIINE ABA BBICKA3bIBAHMSI HCTUHHBI OJTHOBPEMEHHO:

A—-B=JI
AvB=1

Bapuanr 2
Yactp A: Aaredpa Bbicka3bIBaHMil M Ta0uubl ucTUHHOCTH (14 6a/1710B)

1. (4 6anna) Onpenenure, ABISIOTCS JIA CIEAYIONINE TPEITIOKESHHS BhICKa3bIBaHUAMU. Ecnu fa,
YKaXHUTE UX BO3MOKHOE 3HaueHue uctuauoctu (M/JI), ecnu 3To BO3MOKHO.

a)32+42=5°

0) Cy1iecTBYIOT BHE3EMHBIE [TUBUITU3AIUH.

B) 3akpoiite n1Beph!

r) Ecnu nienoe uncio 4eTHo, TO OHO JeNUTCs Ha 2.

2. (4 6anna) {ns popmyner F=(A AB) — (A V C):

a) OnpeenuTe KOJTMYECTBO PA3THYHBIX JJOTHUECKUX TEPEMEHHBIX.

6) ITocTpoiite moaHyIO TaOIMIly HCTUHHOCTH.

B) YKaxkuTe, NPU Kakux ycloBusx (Habopax 3Hadenuii A, B, C) dopmyna npuHumaer
3HayeHue JI.
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3. (3 6ann1a) IToctpoiiTe TabaUIly UCTUHHOCTH 111 popmyniel A — (B A —A). YkaxuTte Bce
HaOOPBI IEPEMEHHBIX, IPU KOTOPBIX (OPMYJIa JOKHA.

4. (3 6aana) 3anummure B Bue GopMyIibl BeicKa3biBaHue: «CalT Oyner goctyreH (S), ecnu
cepep padoraet (P) u He mpoBoauTCs TexHUYeckoe oocmyxuBanue (T)». O003HaYbTE MIPOCTHIC
BBICKa3bIBaHUS OyKBaMH IO CBOEMY BBIOODY.

Yacrts B: 3akoHbl 10rMKH M paBHOCHJIbHBIE IpeoOpa3oBanus (10 6annoB)

5. (4 6asna) Jlokaxute paBHOCUIBHOCTb, UCIIONB3YS 3aKOHBI alNreOphl IOTUKU. Y Ka3bIBaiiTe
Ha3BaHMUE [IPUMEHSAEMOI0 3aKOHA Ha Ka)KJJOM IlIare.
(AVB)-C=(A—-C)AB -0

6. (3 6an1a) Yopoctute Gopmyity, HCTIONb3Ys 3aKOHBI IOTUKH (TIPUBEIUTE K Hanbomee
IIPOCTOMY BUAY):
(AAB)V(AA—B)V(“AAB)

7. (3 6amuna) [Ipoepbre, ABIAIOTCS U GOPMYJIIBI PABHOCHUIIBHBIMU:
a) (1 6aymn) I[Moctpoenue tadmi ucTiHHOCTH st F1 =A - BuF2=-B — —A
0) (2 6ama) [Ipeobpa3zoBaHre ¢ TOMOIILIO H3BECTHBIX PABHOCHUIIBHOCTEH (KOHTPAITO3HIIHS ).

Yacts C: Jloruyeckuii BLIBOJ U aHAJIU3 paccy:kaeHuii (6 6a110B)

8. (3 6an1a) [IpoBepbTe KOPPEKTHOCTH PACCYKICHUSI:

Ecnu Ilems coacm skzamen (E), mo on nonyuum cmunenouio (S).
Ecnu Ilems 6yoem muozo 3anumamscs (H), mo on coacm sxzamen.
Ilems nonyuun cmunenouio.

Cneoosamenvho, I[lems MHO20 3aHUMAICA.

9. (3 6ana) Onpenenute, kakoe jorudeckoe 3HaueHue (M/J1) momKkHO ObITH Y BBICKa3bIBaHHH X
1 Y, eCii U3BECTHO, UTO CIIEAYIONINE JIBA BEICKA3BIBAHUS UCTHHHBI OJTHOBPEMEHHO:

XAY=HU
X—->Y=J

Kputepun oneHuBaHus U KJIIOYeBbIe PellleHus
OO0 6ami: 30

Yactsp A (14 6a/10B):

3a11aHue 1: Tlonumanue HOHATHSA «BBICKA3LIBAHUEY (HOJ’DKHO OBITH IMOBECTBOBATCIBLHBLIM
MMPEAJIOKCHUCM C OHpC,Z[eHéHHBIM 3HaAYCHHUEM I/ICTI/IHHOCTI/I).

Bapuanr 1: a) Jla (1), 6) Her (ue onpeneneno), B) Ha (JI), r) Her (Heonpenenénnoe moHsTHe
«CTIOJKHAS).

Bapwuanr 2: a) [la (1), 6) /la (3HaueHne HaM HEU3BECTHO, HO OHO OOBEKTUBHO CYIIIECTBYET), B)
Her (mobyxnenue), r) Ja (M1).

Kpurepmii: 1 Gayt 3a Kax/1blii BEPHO ONPEACTICHHBIN MyHKT.

3ananme 2/3: TexHuka MOCTPOEHUS TaOJINI] UICTUHHOCTH.

2 (Bap.1): ®opmyna — TaBTOJIOTHS (3aKOH KOHTpamno3uiuu). Tadmuma 2*=4 cTpoKH.
2 (Bap.2): ®opmyna noxna Tosbko npu A=K, B=U1, C=JI. Tabnuma 2°=8 cTpok.

3 (Bap.1): ®opmyna uctunna npu (A=M1,B=H1), (A=1,B=JI), (A=JI,B=JI).

3 (Bap.2): ®opmyna noxna npu A=H, B=J1.



Kputepuii: a) 1 6amn, 6) 2 6anna (3a KOppeKTHYIO TadauILy), B) 1 Gamr.
3ananue 4: [lepeBos ¢ €CTECTBEHHOTO SI3bIKAa Ha (DOPMAITLHBIM.

Bap.: PAQ)— (RVYS)
Bap.2: PA =T — S (w1 S <> P A —T B 3aBUCUMOCTH OT TPAKTOBKH «ECIIH»).
Kpurepuii: 3 6ayna 3a BepHyo GopMyiy ¢ MpaBHIBHONW PACCTAHOBKOM OTIEPAITHA.

Yacts B (10 6am10B):

3ananme 5: Jloka3zareabCTBO PaBHOCUIBLHOCTH.

Bap.1: (A—>B)A(—A—B) = (FAVB)A(AVB) = (TAAA) v B = JI Vv B = B. 3akonsl: 3ameHa
UMIUTHKAIIH, TUCTPUOYTUBHBIH, 3aKOH MPOTUBOPEYUS, 32aKOH C KOHCTAHTOM.

Bap.2: (AvB)—C =—~(AVB)VC = (~AA—B)VC = (—AVC)A(—BVC) = (A—C)A(B—C). 3akoHsr:
3aMeHa UMIUIMKAKU, e MopraH, TMCTpuOyTUBHBIN, 3aMeHa UMIUTHKAIUH.

Kpurepmii: 1 6ai 3a kaxaplii BEpHBIH 1IAr ¢ yka3aHueM 3akoHa (4 mara = 4 Gaa).

3aganue 6: YnponieHue Gopmy.

Bap.1: 7(AVB) V (FAAB)VA=("AA—B)V (FAAB)VA=—AA("BVB)VA="AAUVA=—A
V A = U. (TaBronorus).

Bap.2: (AAB) V (AA—B) V (FAAB) = AA(BV—B) V (FAAB)= A A1V (CAAB) = A V (—AAB) =
(AV—A)A(AVB) =U A (AVB) = A V B. (3akoH ckiienBaHUS/ TUCTPUOYTUBHOCTH).

Kpurepmii: 3 Oania 3a npaBUIbHbINA yIIPOIIEHHBINA BUI.

3ananmue 7: [IpoBepka paBHOCHJIBHOCTH ABYMsI CIIOCOOAMHU.

Bap.1: F1 u F2 — 3akonsl 1e Moprana. PaBHOCHJIbHBI.
Bap.2: F1 n F2 — 3akoH KOHTpano3uuuu. PaBHOCHIIBHBIL.
Kpurepuii: a) 1 6amn 3a npaBuibHbIe Ta0HIIBL, 0) 2 6aria 3a enoYKy Npeodpa3OBaHHIA.

Yactse C (6 6a/10B):

3ananme 8: [IpoBepka KOPPEKTHOCTH paccykAeHUs ((popMaau3alys U IpoBEpKa, SBIAETCS JIH
3aKJIFOYEHHE JIOTHYECKUM CIIEACTBUEM ITOCBUIOK).

Bap.l: D—T, T-M, "D + —M. PaccyxzaeHue HekoppeKTHO. /3 naHHbIX MOCBUIOK —M He
canenyet. Koutpnpumep: D=J1, T=1, M=U.

Bap.2: H—E, E—S, S + H. PaccyxneHne HekoppeKTHO (01In0Ka yTBEep:KAeHus cieacTsus). 13
S u E—S ne cnenyer E. Koutpnpumep: H=JI, E=U, S=U.

Kpurepwnii: 2 Ganna 3a popmanuzanuio, 1 6an 3a BEpHbIH BEIBOJ 0 KOPPEKTHOCTH U TOSCHEHHE.
3ananme 9: AHanu3 CUCTEMBI YCIOBHIA.

Bap.1: U3 A—B=JI cnegyer A=HU, B=JI. [Iposepsiem AVB = 1VJI = 1. YcaoBUsI COBMECTHBI.
Otset: A=U, B=JI.

Bap.2: U3 XAY=MU cnenyer X=HM, Y=HU. Ho torna X—Y = U—-U = U, 9ro npoTuBopeuut
BTOpoMy ycnoBuio (X—Y=JI). Her Takux 3Ha4eHHii, cicTeMa HECOBMECTHA.

Kpurepnii: 3 Oana 3a HailieHHbIE 3HAUE€HUS I BBIBOJ O HECOBMECTHOCTH.

[kana nepeBoga (mpuMepHas):

27-30 6anaoB: OtanasO (5)

22-26 6anoB: Xopoio (4)

15-21 6anu: Y goBnetBoputenbHO (3)
<15 6anoB: HeynoBnerBopurensHo (2)
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4.2 KoHTpoJibHbIE 321aHUs 1JI IPOMEKYTOYHOM aTTecTauun

Bomnpocsl 1uist 3k3ameHa

Jaiite onpeaesieHue panra MmaTpulibl. Kak oH CBsI3aH ¢ pelIeHueM CUCTEM JIMHEHHBIX YPaBHEHHI?
Chopmymupyiite Teopemy Kponekepa-Kanennmu. KakoB e€ npakruaeckuii cMpIci?

Yro takoe omnpenenutens Matpulisl? [lepeuncnure ero oCHOBHbIE CBONCTBA.

OOBbsicCHUTE T€OMETPUUECKHUI CMBICII BEKTOPHOT'O IPOU3BEACHUS IBYX BEKTOPOB B R>.

Yro Takoe pyHIaMEHTATbHAS CHCTEMA PEIICHUH OJTHOPOIHOM CUCTEMbI TUHEHHBIX YpaBHEHUHN?
Kak e€ nmoctpouts?

OnuiuTe aNropuT™ HaXOXKICHHSI 00PaTHOM MaTPULIBI METOJIOM JIEMEHTaPHBIX MTPeoOpa3oBaHuil.

JlaiiTe ompepaeneHHe KOMIUIGKCHOIO 4YHcia B anreOpandeckor ¢opme. Urto Takoe MHHMAS
eauHuIa’?

OObsiCHUTE TEOMETPUUYECKUN CMBICT YMHOKEHUSI KOMIUIEKCHBIX YUCENl B TPUTOHOMETPUUYECKOM
dopme.

CdopmynupyiiTe oCHOBHYIO Teopemy anreOpbl. Kakoil BaKHBINM BBIBOJ U3 HEE CleayeT Juis
MHOTOYJICHOB C JICUCTBUTEIHHBIMU KOAPPUITUSHTAMU?

Uro Ttakoe ¢opmyna Myaspa? IlpuBeaure mnpumep €€ TPUMEHEHHS JUISI BO3BEICHHS
KOMIJIEKCHOTO YHCJIa B CTEIEHb.

Kak HaiiT Bce KOpPHU N-H CTEIICHH U3 KOMILIEKCHOrO yncia? M300pa3ure ux reoMeTpuieckoe
pacIioIoKeHuE.

YT0 OMUCHIBACT HA KOMILICKCHO# IJIOCKOCTH ypaBHEHHE |z - Zo| = R? [IpuBenute npumep 3aaanus
MHO>KECTBA C IIOMOIIBI0 TAKUX yCIIOBHA.

Jaiite onpenenenue BbIcKasbiBaHMs. [IpuBeante mpruMepsl NPeIOKEHHUM, SBISIONMXCS U HE
SBJISIOIIMXCS BBICKA3bIBAHUSIMH.

[TocTpoiiTe TaGnuIly MCTUHHOCTH Ui JIOTHYECKOM onepanuu «3KBUBAIEHIUSA» (). B kakux
CIIy4asiX OHa UCTUHHA?

Chopmynupyiite 3akoHbl 16 MopraHa ajs JOTMKHM BbIckasbiBaHuil. [Ipomitroctpupyiite ux
PUMEHEHHUE AJIs yIIPOoLEeHUs! GopMyJI.

Yro Takoe TaBTOJOTHs, MPOTUBOpeUYME M BhIMOMHUMas ¢opmyna? IlpuBeaute Mo ogHOMY
puUMepy.

OOBscHUTE PA3HUILY MEX]Ty HEOOXOAUMBIM U IOCTATOYHBIM YCIOBHSIMU Ha SI3bIKE JIOTMYECKHX
Oneparyii.

Yro takoe HopMmasbHbIE popmbl (KHD u JIHD) B toruke? KakoBa nx npakTudeckasi 3HauuMOCTb?

Jaiite onpenenenue rpada, CMEXKHBIX BEPIINH, MHIUACHTHBIX pedep. UTo Takoe nmpoctoit rpad?
ChopmynupyiiTe HE0OOXOIMMOE W JOCTAaTOYHOE YCIOBUE CYIIECTBOBAHUS DIJIEpOBa IMKIIA B
CBsI3HOM Tpade.

B uém coctout npobiemMa HaxokIeHUs raMuiIbToHOBa ukia? [louemy st He€ HEeT MPOCTOTO
KpUTEpUs, B OTIIMYKE OT SUIEPOBOM 3a1aun’?

ChopmynupyiiTe u JOKaKUTE TEOPEMY O CBSI3U KOJIMUYECTBA BEPILIUH U pEOEp B JIepeBe.

Yro Takoe MaTpuia cMexxHOCTH rpada? Kak ¢ e€ momoripio HallTH KOJIMYEeCTBO MyTel 3a1aHHOM
JUIMHBI MEKy BEpIINHAMU?

OOBscHUTE, KaK C TOMOIIBIO rpad)0B MOKHO MOJIEIMPOBATh 33/1a4M IJIAHUPOBAHU (Hanpumep,
COCTaBJICHUE PAaCIIUCaHUM).

Jaiite onpeneneHue MpoU3BOIHON (YHKIMM B TOYKE C TOYKU 3peHus npenena. Kakoi eé
TEOMETPUUECKHUIN ¥ (PU3HUECKHUI CMBICIT?

Cdopmynupyiite mpasuiio Jlonurans 1uist pacKpbeITHs HeonpeaeneHHocTel. [Ipu kakux yciaoBHsx
OHO TPUMEHHUMO?

[Tepeuncnure 3TaIbI MOJHOTO UCCIeA0BaHUS (DYHKIIUU U TOCTpOeHUS e€ rpaduka.

UYro takoe muddepennman yHkiun? OOBSICHUTE €ro CBA3b ¢ MpHpainieHneM (QYHKIUA U €ro
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IPUMEHEHHE B IPUOIMKEHHBIX BBIYACICHUSAX.

Chopmynupyiite HeOOXOAMMOE U 1O0CTATOYHBIE YCIOBUS MOHOTOHHOCTH U SKCTpeMyMa (D yHKIIMH
Ha UHTEpBaJe.

JaiiTe ompenereHne YacTHOM NPOM3BOIHOW (PYHKIMHM HECKOJBKUX IMEpPeMEHHBIX. UTo oOHa
XapaxkTepusyeT?

Uro takoe nonueii auddepennnan pynkuun Apyx nepeMeHHbix? Kak oH cBsi3aH ¢ KacaTelbHOU
IUIOCKOCTBIO K TIOBEPXHOCTH?

OnumuTe alIropuT™M HaX0XKACHHUS JOKATBHBIX AKCTPEMYMOB (DYHKIIMU JBYX MEPEMEHHBIX.

JlaiiTe K1acCM4eCcKOe U CTAaTUCTUYECKOE ONPEIETICHUS BEPOSITHOCTH. B uéMm ux paznuuus?
Chopmynupyiite popmyiy MOTHONW BEPOATHOCTH. B Kako# cHUTyaliuy OHA PUMEHSETCS?
Chopmymnupyiite hopmyny baiteca. KakoBa e€ maTepnperanus 1 001acTh MPUMEHEHHS?

[aiiTe onpeznenenye JMCKPETHON M HENPEPBIBHOM CIydallHOM Benu4uHbL. [IpuBeauTe npumepsl.
Yrto Takoe MaTeMaTUYeCcKoe 0KUAAHUE U IUCIIepCHus CiaydyaliHOM BennunHbl? KakoB ux cMmbich U
cBolicTBa?

Chopmynupyiite 3akoH Oonpmux uucen (B Gopme Teopembl beprymnm). KakoBa ero
MPUHUUIINATIbHAS BaXKHOCTh?

Uro Takoe 10oBEpUTENbHBIA MHTEPBA JUIsl OLEHKHU HEU3BECTHOTO napameTpa? OT 4ero 3aBUCUT
ero mupuHa?

B uém cyTth nmpoBepku cTaTUCTHUECKHX runore3? ONUIIKUTE MOCIIEA0BATEIbHOCTh JIEHCTBUN U
MOHSTHSI OIIMOOK TIEPBOTO ¥ BTOPOTO POJIA.

Kpurtepun onenku
Onenka «5» - (OTIAMYHO)

IIpn otBeTe Marepuan HU3JI0KEH TPaMOTHBIM SI3BIKOM B OIPEACIICHHOM JIOTMYECKON
MIOCJIEIOBATEIbHOCTH, TOYHO MCIOJb30BaHA TEPMUHOJOIUSA, IIOJIHO PACKPBITO COAEpXKaHUE
MarepHaia B 00beMe, NpelyCMOTPEHHOM MPOrpaMMO, IPOJAEMOHCTPUPOBAHO YCBOEHHE paHee
U3YYEHHBIX COIYTCTBYIOIIMX BONPOCOB. BO3MOXHBI OJHA - JBE HETOYHOCTU IIPU OCBEILECHUU
BTOPOCTEIIEHHBIX BOIIPOCOB.

Orenka «4» - (Xopoiio)

OtBer YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLICHKY «5 », HO IIPHU 3TOM UMECT OJJUH
N3 HEAOCTATKOB: B U3JIOKCHUHU JOITYIICHBL HEOOJIbIIINE npo6enm; AOMYIICHBI OAWH — JIBa HCJI0YECTA
Ipu OCBCIICHUNU OCHOBHOT'O COACPKaHNA OTBCTA, UCIIPABJICHHBIC 11O 3aMCUAHUTO IPCTIOAABATCIIA;
JOMYIICHBI omuOKa uim Oojee ABYX HEAOYETOB IMPH OCBCHICHUKW BTOPOCTCIICHHBLIX BOIIPOCOB,
JICTKO HUCIIPABJICHHBIC 11O 3aMCYaHUIO ITPCIIOAaBaTCIIA.

Onenka «3» - (y10BIETBOPUTEIBHO)

[Ipu oTBETE HEMOJHO WM HEMOCIENOBATEIBHO PACKPBITO COAEpPKAHUE Marepuana, HO
MoKa3aHo oOIee MOHUMaHWe, UMENIMCh 3aTPYIHEHUS WM JOIYIICHBI OITHOKA B OTpPECICHUN
HOHATUH.

Onenka «2» - (HeyAOBIETBOPUTEIBHO)

[Ipu oTBeTe HE PACKPHITO OCHOBHOE COAEp)KaHWE Yy4yeOHOTO MaTepuayia; 0OHapyXEHO
HE3HAHWE WJIM HEMOHMMaHHE OOyJaromuMmcst OoJbIeld Wi Hanbosiee BaXKHOM YacTH y4eOHOTO
MaTepuana; JOMYIICHBI OITMOKN B OMPECIICHUU TIOHATUH, TOMYIICHBI CYIICCTBEHHBIE OIIMOKH,
MOKa3aBIlIMe, YTO OOydYaromuiics He BiaJeeT 00s3aTeNbHBIMH YMEHHMSIMH IO JAaHHON TeMme B
TIOJIHOM Mepe.



