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@DOHJT OLIEHOYHBIX CPEJCTB YUEOHOU AUCITUIUTHHBI pa3paboTaH IJis peaTn3ariu
IPOrpaMMBbl MOATOTOBKU CIIEUATUCTOB CPETHETO 3B€HA B COOTBETCTBUU:

- @enepallbHOTO TOCYAAPCTBEHHOIO0 00pa30BaTeNIbHOTO CTaHAapTa (nanee —
®I'OC) no cnenualbHOCTU CpeAHero MpodeccuoHanbHOrO 00pa3oBaHus (manee —
CIIO) 38.02.04 KommMmepiius, yTBEpKICHHBIN MTpUKa3oM MUHHCTEpCTBa 00pa3oBaHus
u Hayku oT 15 mas 2014 1. Ne 539;

- paboueli mporpamMmmoii BocnuTaHus crenranibHocTH 38.02.04 Kommepuus u
KQJICHJAPHOTO IJIaHAa BOCITUTATEIbHOM paOOTHI.



1. TlosicHUTeJILHAA 3aNMUCKA

®onpa oneHouHblx cpeAactB (DPOC) npenHasHaueH JIs1 KOHTPOJS U OLICHKU
00pa3zoBaTeNbHBIX JOCTHKEHUN OO0YUYarOIINXCs, OCBOMBIIUX MPOrpaMMy JUCITUTIINHBI
Marematuka.

®OC BKIHOYAIOT KOHTPOJIBHO-OLICHOYHBIC MATCpHAJIbl OJIs1  IIPOBCICHUA
TCKYILCTO U UTOTOBOI'O KOHTPOJIA.

®OC pa3zpaboTaHbl HA OCHOBAHUH:

[IporpaMMbl TOATOTOBKM CHEIMATMCTOB CPEAHETO 3BEHA IO CIEUUAIbHOCTU
38.02.04 «Kommepius (1o otpacisiM)y», padbodeil mporpaMMbl yueOHON AUCHIUTIIHHBI
Maremaruka.

JIM4HOCTHBIEC PE3yJIbTATHl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbI TOJDKHBI OTPaXKaTh!
Konni IInanupyembie pe3yJbTaThl 0CBOCHHS JHCHHMIUIMHBI BKIOYAIOT

JIP 06 OpUeHTHPOBaHHBI ~ Ha  NPO(ECCHOHANbHBIE  NOCTHXKEHUs,  JEATeNIbHO  BBIPAXKAIOIIMI
HO3HABaTeJIbHbIe  MHTEpEChl C  y4eTOM CBOMX  CIIOCOOHOCTEH, 00pa3oBaTeIbHOTO U
npodeccHoHAILHOrO MapHIpyTa, BEIOPaHHOM KBaIH(UKALIUY.

JIP 07 Oco3HarouMi U JesITeIbHO BBIPAKAIOIIMKA MPUOPUTETHYIO IEHHOCTh KaXJIOM YesoBeuecKon
JKU3HU, YB@KAIOIUH JOCTOMHCTBO JIMYHOCTH KaXKJOTO YEIOBEKa, COOCTBEHHYI0 U UYXKYIO
YHHKaJIBHOCTh, CBOOOXYy MHPOBO33PEHUYECKOTO BBIOOpa, camoomnperneneHus. lIposisromuit
OepexIMBOC M YYTKOE OTHOIICHWE K pEIUTHO3HOW TPHHAUICKHOCTH KaXKIOTO YEIOBEKa,
IpeAyNPEIUTENIBHBIA B OTHOIICHNH BBIPAYKCHNUS ITPaB M 3aKOHHBIX HHTEPECOB IPYTHX JIIOACH.

JIP 14 JleMOHCTpHPYIONTNI HABBIKK aHAIN3a M MHTEPIIPETAIINH HHPOPMAIINH U3 PA3INYHBIX HCTOYHHKOB
C YY4ETOM HOPMAaTHBHO-TIPaBOBBIX HOPM.

2. [IacniopT KOHTPOJILHO-OLIEHOYHBIX CPEICTB

Tabmuma 1.
PesynbTaTnl 00yyeHus OcHoBHbBIC NTOKa3aTeJIN OLIEHKH Pe3yJbTAaTOB
(ocBoeHHBbIE yMeHUSA(Y), YCBOCHHBbIE o0y4eHus
3HaHuA(3))
VY 1-ymeHnue pemars IpuKIaJHble 331a41 B [IpaBunbHOE BBITIOJIHEHHE IPAKTUYECKHUX
o0ractu npodeccrnoHaIbHON 1eATeNbHOCTH 3ajaHui  (3a1a4), MpaBUIbHBIE OTBETHl Ha
31- 3HaHUE OCHOBHBIX MATEMaTUYECKUX KOHTPOJIbHBIE pabOTHI U TECTHI.
METOJIOB pElICHUs TPUKIIAIHbIX 33]1a4 B
o0acTi npohecCHOHAIbHON AeSTeIbHOCTH.
V2 — GpICTpOTa M TOYHOCTH TIOUCKA, Hamnune CHCTEMBI 0a30BbIX 3HAHUH,
ONTUMAJILHOCTh M HAYYHOCTh HEOOXOMMOIt OTpaKaAIOIINX BKJIaJ] MaTeMaTUKU B
uH(popMalny, a Tak’ke 000CHOBaHHOCTH BbIOOpA |(hOpMHUpOBaHHE COBPEMEHHON HAayYHOW KapTHHBI
NIPUMEHEHNS COBPEMEHHBIX TEXHOJIOTUH €€ MHpa, POJb MaTeMaTU4YECKOrO0 MeXaHu3Ma B
00paboTKH. pa3BUTUU  OOmIeCTBa,  OWOJOTHYECKHX  H
32 — 3HaHME OCHOBHBIX IOHSTHNA U METOJOB TEXHUUYECKUX CUCTEM.
TEOPUHN KOMIUIEKCHBIX YMCEJ, IMHENHON
anreOpbl, MATEMAaTUIECKOTO aHAJIU3a.
VY3 — opraHu3oBbIBaTh CAMOCTOSITEIBHYIO Hanuune CUCTEMBI 6a30BbIX 3HaHUH,
paboTy pu 0OCBOCHUH MPOHECCHOHATHHBIX OTpaXKaIOIINUX BKJIAJT MaTeMaTUKHU B
KOMITETEHIIMI; CTPEMHUTHCS K CaM000pa3oBaHHIO |()OPMUPOBAHHE COBPEMEHHON HAayYHOW KapTHHBI
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Y TIOBBIIIICHHUIO MMPO(PECCHOHATBHOTO YPOBHS.
33 - 3HayeHHe MaTEMAaTHKU B
po(heCCHOHATILHOM JISATSIILHOCTH H ITPH
ocoenuu IIICC3.

MHUpa, pOJb MAaTEMAaTUYECKOTO MEXaHW3Ma B
pazBuTHUH  OOIIECTBA,  OWOJNIOTUYECKUX U
TEXHUYECKUX CUCTEM.

Y4- ymeno u 3¢ hekTruBHO paboTaTh B
KOJUIEKTHBE, COOJII01aTh MPOPECCHOHATHHYIO
ITHKY.

34 — 3HaHKWEe MaTeMaTHYSCKHUX ITOHSATHH 1
oTpesieNieHUH, CIIOCOOOB JI0KA3aTeIbCTBA
MaTeMaTHYECKUMU METOIAMH.

[IpaBuibHOE BBITIOJTHCHHE
3aaHnii  (3a1a4), TpaBHIbHbBIC
KOHTPOJIbHBIC PAOOTHI M TECTHI .

MPAKTUYECKUX
OTBETHl Ha

V5 — ymeHue paioHaIbHO U KOPPEKTHO
UCII0JIb30BaTh MH(OPMAIIIOHHBIE PECYPCHI B

po(hecCHOHATLHOM U y4eOHOU A TeTbHOCTH.

35 - 3HaHHWe MaTEeMaTHYSCKOro aHaJIn3a
uH(GOpPMAIIH, TIPEJCTABICHHOW Pa3TMIHBIMU
crioco0aMu, a TakyKe METOI0B IIOCTPOCHHUS
rpauKOB Pa3TUYHBIX MTPOIIECCOB.

[IpaBuibHOE BBITIOJTHCHHE
3aJannii  (3a1a4), TpaBHIbHbBIC
KOHTPOJbHBIC PAOOTHI U TECTHI.

MPAKTUYECKUX
OTBETHl Ha







3.PacnpenesieHue TUIIOB KOHTPOJIbHBIX 3aIaHUI 110 KOMIIETEHIIUSAM

Tab6aura 2.
Onemenm Y[ Dopmol U Memodvl KOHMPOJISL
OnepamugHbiii KOHMPOTib Py6eoscnvlii konmpons Ilpomesicymounas ammecma-
yust
IIposepsemvle Memoowr koumpons Ilposepsemvle Memoowt  xon- | Ilposepsiemvie | @opma KoH-
OK, Y, 3, JIP OK V, 3 mpoJis OK, Y, 3 JIP mpois
Paszoen 1. Ocnosnvie nouamus Vi,V 2, 31,32, | Koumponvuas vi, 'V 2 | Hug. 3auem
KOMNJIEKCHbIX HlCell OK2, OK4 JIP | paboma. 31,32, OK2,
06, JIP 07, JIP OK4 JIP 06,
JIP 07, JIP 14
14
Tema 1.1. Komnnexcuvie wuwucna u | Y1, V2, 31, 32, | Yemuoui onpoc
Oelicmeus Hao HUMU OK2, OK4, JIP | Ilpaxmuueckas paboma
06, JIP 07, JIP | Camocmosmenvhas paboma
14
Pa3zoen 2. Dnemenmul tunetinou aneeopol V3, V4, 33,34, | Tecm Nel, No2 V3,4, 33,34, | Hug. 3auem
OK1, OK3 JIP OK1, OK3 JIP
06, JIP 07, JIP 06, JIP 07, JIP
14 14
Tema 2.1. Mampuywl u onpedenumenu Y3,V4, 33,34, | Yemuwui onpoc
OK1, OK3 JIP | llpaxmuueckas paboma
06, JIP 07, JIP | Camocmoamenvtas paboma
14
Tema 2.2. Memoowvr pewenus cucmem | ¥Y3,¥4, 33,34, | Yemuwui onpoc
JIUHEUHbIX YPAGHEH U OK1, OK3 JIP | Hnousudyanvhoe 3adanue
06, JIP 07, JIP | Camocmoamenvtas paboma
14
Tema 2.3. Mooeruposanue u peuwieHue Yemmuwiti onpoc V3,V4, 33,34, V3,4, 33,34,
3a0ay IUHENH020 NPOSPaAMMUPOBAHUS Hnousuoyanvroe 3adanue OK1, OK3 JIP OK1, OK3 JIP
Camocmosamenvuas paboma 06, JIP 07, JIP 06, JIP 07, JIP
14 14
Pazoen 3. Beeoenue ¢ ananus V5, 35,  OK4, | Konmponvuas V5, 35, OK4, | Jdug. 3auem




OK?9 JIP 06, JIP | paboma. OK9 JIP 06,
07, JIP 14 JIP 07, JIP 14
Tema 3.1. Dynxyuu MHO2UX nNepeMeHHbIX V5, 35, OKA4, | Yemuoui onpoc
OK?9 JIP 06, JIP | Unousudyanvhoe 3a0anue
07, JIP 14 Camocmosmenvhas paboma
Tema 3.2. Ilpedenvl u nenpepvigHocmo V5, 35, OKA4, | Yemuoui onpoc
OK?9 JIP 06, JIP | Unousuoyanvroe 3a0anue
07, JIP 14 Camocmosamenvras paboma
Pa3zoen 4. Juggepenyuanvroie V1,3, 31, 33| Kommponvuas V1,3, 31, | Jug. s3auem
UCUUCIeHUs OK1, OK2, OK4 | paboma. 33 OK1, OK2,
OK4 JIP 06,
JIP 07, JIP 14
Tema 4.1. Ilpoussoonas u ougppepenyuan | ¥Y1,¥3, 31, 33 | Yemnuwui onpoc
OK1, OK2, OK4 | Unousuoyanvroe 3a0anue
JIP 06, JIP 07, | Camocmoamenvuas paboma
JIP 14
Pazoen 5. Humeepanvnoe ucuucnenue u | Y3,¥4, 33,34, V3,4, 33,34, | Konmponvhas V3,4, 33,34, | Hug. 3auem
oughghepenyuanvHvle ypasHenus OK1, OK3 OK1, OK3 JIP | paboma. OK1, OK3 JIP
06, JIP 07, JIP 06, JIP 07, JIP
14 14
Tema 5.1. Heonpedenéunulii unmezpan Y3,V4, 33,34, | Yemuwui onpoc
OK1, OK3 JIP | Unousuoyanvhoe 3adanue
06, JIP 07, JIP | Camocmosamenvtas paboma
14
Tema 5.2. Onpeoenénnuiii unmezpan V3,V4, 33,34, | Yemusuii onpoc
OK1, OK3 JIP | Unousuoyanvhoe 3adanue
06, JIP 07, JIP | Camocmosmenvras paboma
14
Tema 5.3. Hecobcmeennulii unmezpan V3,V4, 33,34, | Yemuoui onpoc
OK1, OK3 JIP | Unousuoyanvhoe 3adanue
06, JIP 07, JIP | Camocmosmenvras paboma
14
Tema 5.4. Jugpgepenyuanvuvie | V3,4, 33,34, | Yemmuwiti onpoc
ypasHeHus OK1, OK3 JIP | Unousuodyanvhoe 3adanue
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06, JIP 07, JIP | Camocmosmenvhas paboma
14
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5.

1.
2.
3.

No kW E

3.2 TunoBble 3aJaHNs AJI51 OLIEHKH OCBOEHHS y4eOHOil

Pa3nen 1. OcHOBHBIE NOHATHA KOMIIIEKCHBIX YHCeJI

. Beranciaurs:

166. 1143. :216. ;137
66: j143. j216. 137
(i36 + i17)i23.

i145 + i147 + i264 + i345 + i117.
(il3 + i14 + i15)i32.

(% + T+ 18 4 8)(i72 — i39).

. Haiitu X 1 y 13 paBeHcTBa:
.3y +5xi=15-7i;
(2x+3y)+ (X—Yy)i=7 + 6.

. Haninure 3HaueHus X U Y U3 paBEHCTB:

. 7X + 51 =1 - 101y.
(2x+y)—i1=5+(y—X)i.
X+ (BX-Yy)i=2-1.
(1+20)x+(3-51)y=1-3i
(2-i)x+(@Q+i)y=5-1.
Bi—-1)x+ (2-3i)y=2-23i.

. HpOI/ISBeI[I/ITe CJIOKCHHUC 1 BBIYUTAHHMC KOMIIJICKCHBIX YHCCJI:

. (3 +5i) + (7 - 2i).

. (6 +2i) + (5 + 3i).
(=2 +30) + (7-20).
.(5-4i) + (6 + 2i).
.(3-2)+(5B+1i).
(4 +20)+ (-3 +2i).
.(=5+2i)+(5+2i).
. (~3-=5i) + (7 - 2i).

HpOI/I?)BeIII/ITC YMHOXCHHNEC KOMILJICKCHBIX YHUCECII:

(2 + 3i)(5-T7i).
(6 + 4i)(5 + 2i).
(3—2i)(7 —1).



4. (-2 + 3i)(3 +5i).
5 (-2 +1).

6. (3+2i)(1+1).

7. (6 + 4i)3i.

8. (2 - 3i)(— 5i).

Pa3nen 2 DjieMeHThI THHEHHON aiaredpbl

BorunciieHue onpeaenTesiei.

1-3. BeraucauTs onpeaeuTend BTOPOro MopsiIKa.

cosa  Sina
sinff cosp

cosa —Sina
sina.  cosa

1.
3 4

12‘

4-7. BbIYMCIIUTD ONPEIETUTENH TPETHETO MOPSIIKA.

2 1 4 2 -1 1 1 1 coso —Sina
5 3: 55 3 -2: 6.1 2 3 7./sihaa coSa
4 2 3 2 -1 1 3 6 0 0

=
w N W

3 X =X

8. Pemmth ypaBHEHHUE: | 2 -1 3|=0;
x+10 1 1
011
9. Mamamarpuma A=| 1 0 1.
1 10

a) BeIUUCIUTE ONIpeIeIuTENb | A | .
0) HaiiTu MMHOPBI BCEX JIEMEHTOB aij

10-13. BeraucauTh onpeeTuTen:
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0111 2 -5 1 2 0 001
10.101 1; 11.—3 Tt 4; 12-OOO 2;
1 1 01 5 -9 2 7 0 0 0 3
1 110 4 -6 1 2 1 2 3 4
4 3 -5 2 3
8 0 0 0 O
13.4 3 -8 2 7.
4 3 -1 2 O
8 0 0 0 -6

OtBernl: 1: -2;

2:1;

3: cos(a+p);

4: -3;

5:1;

6: 1;

71

8: x= —4&/2;

9:a) 2,

0) M= —1; M= —1; M13=1; Mp1= —1; Mp= —1; Mas= —1; M31=1; M= —1;
Mssz= 1.

10: -3;11:-9; 12: 0; 13: 0.
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Pasnea 3. BBenenue B aHau3

1.1306pa3ute 06acTu onpeaeneHus GyHKIHMA:

z=arcsin(x + y).

X
z=Jx + acrsin=.

z=In(4-x%-y?).

2.IlocTpoiite nMHUM yPOBHS (QYHKIUI:
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2x

B I 2
X5+ "
=e s

2]

z =min(x*, y).

3.HaiiguTe gyacTHBIC IPOU3BOHBIC TIEPBOTO MOPSIKA CICTYIOMNX (DYHKITHMN:
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. \ 5
2 +2y =14

Paznen 4. JudpepeHnuanbHbie MCHUCTCHUS

1.0Onpenenuts nopsaoK U@ pepeHInanbHbIX YPaBHEHHIA:

14



y2=sin(y')-y+x? (1+x)(1+y)=0.
yoy' ~(}"')- =x2+1.

(7= -y -5 ta(p) +cos(7)=0
yoy' -y =2(y") =In(x).

y

sin(x)-cos(y")-sin’(y') =—=—.
(¥) +1

(y')4 [In(y')=1.

log(xy'—y")+ ( '—‘;} -y=0.
y

(x2 + X+ y):(.\' -y)(_v" )
(,\'—2,\"-.\')2\/,"_":5.

. cos(y'-2y'+x)=0.

2. Omnpenenutb, gBisercs U (QyHKIUS y(X) pemieHueM auddepeHuuaIbHOro
YpaBHEHUS:

y=.\'l. y-x=-2y=0.
y=sin(x), y'+y=0.
y=x>+x+l, 2p-y-y"=2x*-1.

W »

y = I
X T i ,(5

y=(x-1)-e*, y'-y=2¢".

y=e*, y'=3xy.
y=(x-2)(x-3), y'=xp"-5.
y=In(cos(x)), »'=-tg(x).

y=sin(x), y'-1g(x)-y=0.

Pazgea S. UaTerpanbHoe ucuunciaenne u 1udpdepeHunaibHbie ypaBHEHU

1. Haittu obmue penieHust OJHOPOIHBIX JIMHEHHBIX TU(hepeHIInaITbHBIX
YPaBHEHUM NIEPBOTO MOPSAKA:

y' +2y=0.
V= 8xy=0.
V' +1g(2x)y = 0.

y'-2=0.
e"
y -y _,
X

15



2. Haiitn oO01me pereHus HEOTHOPOIHBIX JIMHEMHBIX
nuddepeHIaibHbIX YPaBHEHHU IEPBOTO MOPSIAKA:

" 2_1' )
y + X,
A
] -
y A ) X
.L!‘r — i - .
A x-

3. HaliTu yacTHbIE pelIeHrs] HEOJHOPOAHBIX JIMHEHHBIX
nuddepeHnaIbHBIX YPaBHEHHH TIEPBOTO TOPSIAKA, YAOBIECTBOPSIONINE
Y+ 3y=1, 9(0)=0.
Y =tglx)y =0, v(0) = 0.
Y =2y =e* y(0)=1.
'+ 2tg(x)y = cos*(x), y(0) .

LY -2y=e", p(l)=1.
HAYaJbHBIM yCIOBHSM:
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4. 3aganus 1Ji OHEHKH OCBOCHUSA TUCIUILTUHBI

Ilepeyenb npakTuyeckux (1a00paTopHBIX) padoT

Ne pabGoThi HasBanue paGoTsl O6bEM yacoB | Ctpanuia
(B cOOTBETCTBUM C pabouei Ha
TIPOrPaMMOil) BBITIOJTHCHHE
paboTHI
1. KontponbsHas paboTa Ha TEMY
«OCHOBHBIE TTOHATHUSI KOMITJIEKCHBIX
YHCEID)
2. TecroBblie 3apanust Nel mo Teme
«Onpenenurenu. CBoiicTBa
ONPEACITUTEIICH.)»
3 TectoBbie 3aganus Ne2 o Teme
«O0patubie Matpulibl. Dopmyna
Kpamepa.»
4 KouTtponbsHas paboTta Ha TEMY
«DyHKIIMY MHOTUX TIEPEMEHHBIX)
3) KoHnTponbsHas padoTa Ha TeMy
«AndpepennriabHbIe UCUUCITCHUS
6 KouTtponbsHas paborta Ha TEMy

«HTEeTpaIbBHOE UCUUCIICHUE U
g depeHuranbHble ypaBHEHUSD)

KOHTpOHBHaH paﬁoTa Ha TEMY «OCHOBHbIE NOHATHS KOMILIEKCHBIX YHCED»

Bapuanr 1

1. BpruuciuTh.:

2. Haiitu X u y u3 paBeHcrsa: 1. Sy + 3xi = 15 — 71i;
3. Haiimute 3HaYeHUs X U Y U3 paBeHCTB: X + (3X —Yy)i =2 —1.
(1+2i)x+(3-5)y=1-3i.
4. [Tpou3BeauTe CIOKEHUE U BEIYUTAHNE KOMITICKCHBIX urcen: (5 — 41) + (6 + 2i).
(3—-2i) + (5 +1i).
5. Ilpou3BenuTe yMHOXKECHUE KOMILICKCHBIX yrcen: (3 — 2i)(7 —1).
(=2 + 31)(3 + 5i).

17




Bapuant 2

1. Beruncmuats: (it + i4 + i19)i%2,
2. Haiitu X m Yy u3 paBeHctBa: (3X + 3y) + (2x —y)i =2 + 6i.

3. Haiinure 3HayeHus X ¥ Y u3 paBeHCTB: (2— )X+ (L +i)y =5—1.
@Bi—-1)x+(2-3i)y=2-3i.

4. [IpousBeanTe CIOKCHHE U BRIYMTAHUE KOMIUIEKCHBIX yncel: (—5 + 2i) + (5 +
2i).
(~3-5i) + (7 - 2i).

5. IlpousBenuTe yMHOKEHHE KOMIUTEKCHBIX uucelr: (6 + 4i)3I.

(2 — 3i)(- 5i).

TecTosbie 3aganus Nel o teme «Onpegeaurenu. CBOMCTBA onpeae/UTeICH.»

Bapuanr 1
2 -1 0
1. /Jlana wmarpuna A= 3 4 5 MOXHO 1M BBIYHMCIHTH OIPEACIUTEND
MAaTPHUIBI?
a) Ma;
*b) Her.

X2

2. Haiitu X u3 ypaBHeHUS | X

1

N A
P W ©
11
o

a) X1=0, Xo=-2;
*b) X3=3, X2=2;
C) X1= -2, Xo= 3.

3. Kak u3smeHuTcs onpeaenurens, €Ciiv 3aMEHUTh €ro CTPOKH CTOJI0IamMu?

*a) He uamenurcs;

18



b) YMmuOXUTCS Ha (—1).

4. BeIOpaTh 3HAYCHHUE 1 TAK, YTOOBI IIPOM3BEICHUE a718i2813 BXOAMIO B 3HAUCHHC
dy;  dyp  dgg

ompenenurens |d,; d,, dyz| CO3HAKOM ILIOC.

dgy dgp dgg
a) i=1;
b) 1=2;
*c) 1=3.
5 6 0 00
1 56 00
5. Berunciute onpenienurens 0 1 5 6 0.
0O 01 56
0O 0 015
a) 566;
b) 656;
*C) 665.
Bapuanr 2
1. Cpenu maTpuiy
1 0 0

0 -1 sino.  cosa _
l)[1 J; 2) ; 3)|0 cosa SIinao | BeiOpars Ty,

0 cosoa. Sino )
0O sSiIna coso

ONPEICIINTENIb KOTOPOH PaBEH €IUHHUIIE.
*a) 1),
b) 2),
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c) 3).

2. Kak u3MeHUTCS OmpenenuTesb, €Clii K KaXKIOM CTpoKe, KpoMme MOCIeaHEH,
npuOaBUTH MOCIEAHIOI CTPOKY?

a) Usmenurcs,

*b) He uzmenurcs.

2 -3 1
3. Beuncauts onpeaenurens 6 —6 2.
2 -1 2
a) 8;
*b) 10;
c) -8
a-b a+b
4. BBIYUCIUTH ONIPEACITUTEITH ‘
a+b a-b
a) 4ab;
*b) —4ab.
01000
0210 3
5. Beruucnuts onpeaenurens 0 4 2 0 6
8 10 31
1 0511
*a) 0;
b) 1;
C) 2;
d) 3.
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TecToBble 3a1anusa Ne2no Teme
Oopatnbie maTpunbl. ®opmyaa Kpamepa.
Bapmuanr 1

1. Kakue U3 mepedncIeHHBIX HIDKE YCIOBHH TOJDKHBI OBITH BBIMIOJTHEHBI, YTOOBI
Matpuna A umena ob6paTHyr0 MaTpuiry A1?

a) det A=0,

*b) det A =0,

*C) maTtpuna A 1oikKHA OBITH KBaJpaTHOM,

d) marpuia A — BBIpOXKICHHAS.

. . 411X Tappxy =)
2. Cucrema JnUHEHHBIX YypaBHEHUM 3almMcaHa B

azixy tazyxy =y2

. _ a1 412
marpuunoir gopme A-X =Y, tne A= . Onpenenuts BUA
a1 4dz2
MaTpul X 1 Y.
X =(x1 x7),
X1
*p) X = :
X2
0Y=(n »)

*d)Y:(ylj.
2

3. W3 cucrem nuHEWHBIX ypaBHEHUN 1) {

{2)62 —X] =1’ » {le —x7 =1

2x1+x> =1 2x1 +3x> =1
X1 +X) ’2){1 2=1

3x1—x2 =2 xl—x2=2

BBIOpATh Ty, MATPUYHAS 3AITUCh KOTOPOM

x1+3x2 =2 x1+3x2 =2
(2 3Yx) (1
HUMEET BU: | 1 % = 2.
a) 1),
*b) 2),
c) 3),
d) 4).

4. CyiecTByeT i1 00paTHasi MaTpULa JUisl MaTPULIbI
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5. Ucnonb3ys oOpaTHy10 MaTpHily, HAalTH MaTpuily X u3 ypaBHeHuss AX=B, ecnu
5 -1 -1 0

A=l1 2 3|, B=|14].
4 3 2 16

a) X=

*b) X=

0 4 0
1TTpy KaKKX 3HAYEHUSX A CYLIECTBYeT Marpuua, oopatnas martpuue | A 0 0
0 0 A
a) A=0,
b) A — ar000€ EeHCTBUTEIBHOE YUCITO,
*C) A —aroboe aeiicTBUTENBbHOE YHciio, A=0.
2x1 —X) +3X3 =1
2.CucteMa JMHEHHBIX YypaBHeHMH < 7Xx] +x3 =2 MPEJCTABICHA B
3x1 +4x2 — X3 =3
1
MatpuuHoii popme A-X=B, rne B =| 2 |- marpuia-cronder; cBOOOIHBIX YIEHOB.
3

Bb16path BEpHYIO 3alUCh CPEIU CIEAYIOIINX BhIPAXKEHUM:
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2 -1 3\ x 2 -1 3
1) 7 X2, 217 0 1 |x x x3),
3 ~1 )\ x3 3 4 -1
X1 2 -1 3
0 1| 4 x» x3)7 0 1

4 -1 3 4 -1

3)| xo

w 3 N P~ O
|
[N
W

X3
*a) 1),
b) 2),
c) 3),
d) 4).
3.YkaxuTe Kakue U3 CIACAYIOIMUX CUCTEM MOXHO PeIllaTh ¢ MOMOIIbI0 00paTHOM
MaTpuULbI ?

Xy —X3 = 1

X] t X +Xx3 —Z)C4 =1
1) , 2) 9x1 —3xy +4x3 =2,
X1 +2X2 — X3 -I-Q,X4 =2

—12xy +17x3 =3
2x1 +X) —X3 = 1
3)310x1 +5x9 —5x3 =2
llxl — 12X2 + 17)63 =3
a) 1),
*b) 2),
c) 3).
4. MOXHO JIU pelINTh CUCTEMY ypaBHeHU o Gpopmynam Kpamepa
X+2y=5
3y+4z=18
5z+6uU=39
7u+8v=68
9v+10x=55
*a) [a,
b) uer.
5. Pemnth cucrteMy ypaBHEHHUIA:
-5x+y +z=0
X -6y +z=0
X +y-7z=0.
a) (-1;-2;-3),
b) (3;4;1),
*c) (0; 0; 0).
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KontpoabHasi padora Ha TeMy « DyHKIIMM MHOTHX IlepeMEHHBIX)
Bapuanr 1

1.1306pa3ute 06acTu onpeaeneHus GyHKIHMA:

z=min(x", ¥).
z=max(x+y,2x=3y).

3.Haiinure yacTHBIC TPOU3BOAHBIC TTEPBOTO TOPSIKA CICAYIOIINX (DYHKITHIA:

2 )
_ ()3.1-' +2y° —xy

3 2 rl
U=yx +xz"+yz.

BapuanT 2

1.M306pa3ute obmacTu onpeaeneHus GyHKITUN:
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z=In(4-x* - 7).

z=v1-x7 +\fjl—_'l'2.

z :\/{_\'2 +y: —I)[-‘-I—x: —_1‘1) .

2.IloctpoiiTe TuHUU YPOBHS (DYHKITHA:

3.Haiinmute yacTHBIC TPOU3BOAHBIC TIEPBOTO TOPSIKA CICAYIOMINX (DYHKITHIA:

u=x=.

u :.r:y— m

u=sin(x+2y)+ EE

u=In3-x*)+x’z.

KourpouabHasi padora Ha Temy «/IuddepeHunanbubie HCUUCTCHUA

Bapuanr 1

1.0Onpenenuts nopsaoK AU depeHInanbHbIX YPaBHEHHIA:

sin(x)-cos(y') sin:{_‘b"}= 3

() +1
“_‘}4 [In(y')=1.

-
log(xy'—y")+4 [i

yJ

y=0.
(2 +x+y)=(x-y)(»*) .

2. Ompenenuth, sBisercs Ju (QyHkus y(x) pemeHueM auddepeHInaIbLHOro
ypaBHEHUS:
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Bapuanr 2

1.0Onpenenuts nopsAaok audQepeHuanbHbIX YpaBHEHUM:

{_1"}4 [In(y')=1.

"

log(xy'—y")+4 [l y=0,

yJ

{,\"‘ b X4 _r) (x _1'}(_1"‘]..
(» 2_1'“-.1'}3\{:.-'_”:5.

2. Omnpenenutb, gBisercs Ju (QyHkus y(x) pemieHueM auddepeHIuaIbHOro
ypaBHEHUS:

y=(x=1)-e*, y'-y=2"

y=(x-2)(x-3), y=x"-5

y=In(cos(x)), »'=-1g(x).

KonTpoabHasi padora Ha Temy « MHTerpajbHOe HCHHUCICHUE U
auddepeHuraIbHbIE YPABHECHUN)

Bapuanrl

1. HaiiTu oO1ue penieHrs OqHOPOAHBIX JIMHEUHBIX TU(dPepeHInaTbHbBIX
ypaBHEHUH NEPBOro MOPSIKA:
Y — 8x%y = 0.
V' +ig(2x)y = 0.

2. Haiitu oOuiue pemieHus: HEOJAHOPOJHBIX JIMHEWHBIX Au(depeHInanIbHbIX
YPaBHEHUN NIEPBOIO MOPSAKA:

y + 2y =3¢,
)y = cos(x)y = x%.
3. Haiitu yacTHbIe pelieHHs] HEOAHOPOAHBIX JTUHEHHBIX AU depeHInaIbHbIX
ypaBHEHUH NEPBOTO MOPSAIKA, YIOBIECTBOPSIOUIME HAYAIbHBIM YCIOBUSM:
V' = tg(x)y =0, p(0) = 0.
y =2y =e* y0)=1.
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Bapuant?2

1. Haiitu oO1ue pereHus oJHOPOIHBIX IUHEHHBIX TUddepeHnaaIbHbIX
YpaBHEHHH TIEPBOTO MOPSIKA:
V' +1g(2e)y = 0.

XY

y=-—=0.
>
e
2. Haiftm oOmue pemieHuss HEOMHOPOIHBIX JIMHEWHBIX AuddepeHITnaIbHbIX
YPaBHEHHUU NIEPBOTO MOPSAIKA:

3. Haiitu yacTHBIE pelnieHHs] HEOJHOPOJHBIX JTHMHEWHBIX AU(QEepeHIInaTbHbIX

YPaBHEHUM NEPBOrO MOPSAAKA, YIOBICTBOPSAIOIINE HAYAIbHBIM YCIOBUSIM:
Y 2Ug(x)y = cos'(x), w(0) l.

P

. }.' . 27\"1.' ¢ X \ J_:{ IJ, = I .

Kpurepuu ouenku padoThi:
. Beimoninenue 3aganust — 5 6aios.
. JIonOJIHUTENIBHBIN YTOUHSIOIIHNKN BOTIpoc — 4 OaJa.
3. HenosiHoe BhITIOTHEHWE 3aaHus — 3 Oasia.

N —

Bonpocsl k 3K3aMeny.
1. Omnpenenenne KOMIUIEKCHOTO 4YHUCia B anreOpandeckoil opme, AEMCTBUS Hax
HUMH.
['eomeTpuyeckoe n300paxkeHne KOMILJIEKCHBIX YMCET.
Mopyinb 1 apryMeHThl KOMILIEKCHOTO YHUCIIA.
Onpenenenue MaTpuLbl, PA3MEPHOCTh MAaTPUILIBI.
Omnepanus cioxennst matpul. CBONCTBA.
Onepanysi yMHOKEHUSI MaTpull Ha yucio. CBOMCTBa.
[TpousBenenue matpuil. CBOMCTBO ONEpali YMHOKEHUSI MaTPUIL.

TpancnionupoBanue MaTpuilbl. CBONCTBA ONEpalK TPAHCIIOHUPOBAHUS.

© o N o g Bk WD

OnpenenuTenu NEPBOTrO, BTOPOTO U TPEThero nopsiaka. [IpaBuio TpeyrojibHHKA.

10.MuHop. AnreOpandeckoe JA0MOJIHEHHE.
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11.Crioco6b1 BEIYUCTCHUS OMTPEIETUTEIS.

12.CgoiicTBa onpeaenuTenei.

13.Paznoxenue onpeaenuTens o 3IeMeHTaM CTOJIOA WU CTPOKHU.

14.06patHas Marpuia: OIpeaeNieHHe, TeopeMa O CYIIECTBOBAHUU OOpaTHOM
MaTpPHIIBI.

15.Pemienue cucteM JIMHEMHBIX YPaBHEHHUH C MOMOIIBbIO 0OpaTHOM MaTpUIIHI.

16. ®opmynsr  Kpamepa. Pemienne cuctem JHMHEHHBIX ypaBHEHHUH C TOMOIIBIO
dbopmyn Kpamepa.

17.Panr MaTpuisl.

18.MeToapl HaXOXKIEHUSI paHTa MaTPHIBI (METOl OKAMMIIIOIINX MUHOPOB, METOJ
["aycca unu MeTo ] 3JeMEHTapHBIX peoOpa3zoBaHuil).

19.Pemenne cuctem ypaBHeHH MeTo10M [ aycca.

20.®yHKIIMK JBYX U HECKOJBKHUX IMEPEMEHHBIX, CIIOCOOBI 3aJaHMsi, CHMBOJIMKA,
00JIaCTh OTIpEICIICHHUS.

21.TIpenen GpyHKINN.

22.beckoHeuHO MaJible (DYHKITUH.

23.MeTo/1 SKBUBAJICHTHBIX O€CKOHEUYHO MAaJIbIX BEJIMYHWH.

24 .Packpsitue Heonpenenéunoctu Buaa 0/0 u oo/co.

25.3amMeyaTeNbHbIC MTPEIEIbI.

26.HempepbsIBHOCTD (hYyHKITUH.

27 I1ponsBoaHast QyHKIIHH.

28.0OcHoBHbIe TipaBmiia auddepeHmpoBaHusl.

29.OKcTpeMyMbl QYHKITUH.

30.YacTHble Tpou3BOAHBIC (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

31.11epBooOpa3Has GyHKIMS U HEONPEIEAEHHBIM UHTETPAJL.

32.3a/1aua Hax 0K ICHUS TIIOIIAIM KPUBOJIMHEHHON TpaIeIiH.

33.0OmnpenenéHaplii HHTErpal.

34.Dopmyna HeroTona-JIeitoHuna.

35.UHTerprpoBaHe HEOTPAHUUYEHHBIX (DYHKITHIA.

36.Iuddepennmanbubie ypaBHEHUS.
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