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IMACHOPT ®OHJAA OHEHOYHBIX CPEJACTB

Koxpr  kom- | Pe3ynbrarsl Ilepeuenp mIanupyemsIx pe- | Buxg — onenou-
NETEHIUU ocBoeHus OOIl | 3ynapTaroB 00ydeHHs MO JHC- | HOTO CPECTBA
Conepxanue UIJIUHE
KOMIIETEHITU I
OITK-1 Cnoco6rocts  mpu- | OITK-1.1. Konrpoarnas
MCHATE  €CTCCTBCH- | 3paer OCHOBBI MaTeMaTHKHU, (DU3UKH, aBoTa
HOHAY4HBIE M 00- | ppiupcimTenbHON TEXHUKH 1 po- P
MEHHKCHEPHBIC rpaMMUPOBaHUS.
3HAHUS, METOJbl Ma-
temarudeckoro ana- | OINK-1.2.
J13a ¥ MOJCIIMPOBA- | YMeeT peliaTh CTaHAapTHbIE podec-
HUsA, TCOPCTUYCCKO- | CHOHAIBHBIC 3a/1a4 C IIPUMCHCHUEM Ol’IpOC
ro M DOKCIEPUMEH- | eCTeCTBEHHOHAYYHBIX U 0OIIe-
TaJbHOIO  HCCIICI0- | YH)KCHEPHBIX 3HAHUM, METOIOB MaTe-
BaHHUA B NPOPECCHO- | MATUYECKOTO aHATN3a U MOJIETMPOBA-
HaJBHOU NEATeNbHO- | Husl.
cTu
OIIK-1.3.
Briazeer HaBbikamu Teopernieckoro u | TecTrposa-
OKCTIEPUMEHTANILHOTO  MCCIIE/IOBAHMA | .0
00BEKTOB TpO(EeCCHOHATILHON  J1es-
TEIBHOCTH.
OIIK-6 Crnocobrocte  ana- | OINK-6.1. KonrpoabHast
JU3UPOBATh W Pa3- | 3paer OCHOBBI TEOPUU CUCTEM M CH- abora
padaThIBaTh OPTaHU- | CTeMHOrO aHANN3a, JUCKPETHOH Ma- P
3AIUOHHO- TCXHHYC- | TemaTHKK, TEOPUH BEPOSITHOCTEH U
CKHC M SKOHOMHYC- | \areMaTHUECKON CTATHCTUKH, METO-
CKUC  TIPOLECCRL € | nop oNTUMH3ANNY U UCCIICAOBAHUS
HPUMCHCHUEM METO- | onieparuii, HEYETKHX BBIYMCICHUH,
AOB CHCTEMHOTO | \aremMaTHYeCKOro M nMuTanuontoro | OIPOC
aHam3a M MaTeMa- | \onenupoBaHus.
THYECKOTO  MOJICIH- | (yITf.6.2.
poBaHUs
YMeeT IpUMEHSATh METO/IbI TEOPUH
CHCTEM M CHUCTEMHOT0 aHaJIN3a, MaTe- Tectuposanmue

MAaTHYE€CKOT0, CTATUCTUYECKOTO U
MMHUTALMOHHOTO MOJEIIMPOBAHUS IS
aBTOMAaTHU3allMy 3a7a4 NPUHATHS pe-
[ICHW, aHAIU3a UH()OPMAIIMOHHBIX
IIOTOKOB, pacyeTa 3KOHOMHYECKOMN

3¢ (HEeKTHBHOCTH U

HAJIeKHOCTH MH(POPMAITMOHHBIX CH-
CTEM U

TEXHOJIOTHIA.

OIIK-6.3.

Bnaneer HaBbIKamMu IPOBEICHUS WH-
JKEHEPHBIX PAaCyeTOB OCHOBHBIX IOKa-
3aTened pe3yJbTATUBHOCTH CO3JAHUS
Y IpUMEHEHUs1 UHPOPMAIMOHHBIX CH-
CTEM U TEXHOJIOTHH.
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MOY BO «Poccuiicko-Tamxukckuii» (CnaBsiHCKU) YHUBEPCUTET»

Kadenpa marematuku u puzuku
KOMILJIEKT 3AJJAHUM 1151 KOHTPOJIbHOM PABOTbBI
IO AUCHUIIJIINHE Maremaruka

Tema: Bolunciienune onpeaenTesieii 4-ro mopsjaKa, myTeM pas3jiosKeHHs Mo i-CTPoKe WJIH |-
cT0J101y. JlelicTBUSI HAl MATPULIAMH.

Bapuant Ne 1
3ananme 1. BeryuciauTh onpeaenuTenb:

1 1 -2 0
3 6 -2 5
1 0 6 4
2 3 5 -1
1=4
3aganue 2. [Jaus! 18e matpunsl A u B . Haiitu: a) AB;6) A+B; p) A_1;
2 -1 -3 2 -1 -2
A= 8 -7 -6 B=|3 -5 4
-3 4 2 1 2 1

Bapuant Ne 2

3aganue 1. Beruncnute onpenenuTens A

2 0 -1 3
6 3 -9 O
0 2 -1 3
4 2 0 6
=3,
3aganmue 2. Jaus g8e Matpurel A u B Haiitu: a) AB; 6) A+B; ) A_l;
-3 4 0 1 7 -1
A= 4 5 1 B=|0 2 6

-2 3 3 2 -11

Bapuant Ne 3
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3aganue 1. Boruncnuth onpenenuTens A

6 2 -10 4
-5 -7 -4 1
2 4 -2 -6
3 0 -5 4
]=3
3ananmue 2. /anbl 1Be MaTpUILIbI A u B . Haiiu: a) AB ; 0) A+B ; B) A ;
-3 4 2 1 4 4
A=|1 -5 3 B={1 3 2
0 1 2 -4 1 2
Bapuant Ne 4
3aganue 1 Beruucinuth onpeaenuTeNb:
1 2 3 4
-2 1 -4 3
3 -4 -1 2
4 3 -2 -1
, j=2
3aganme 2. [{aus 18e Matpunsl A u B . Haiitu: a) AB; 6) A+B; p) A ;
-3 4 2 1 4 4
A=|1 -5 3 B={1 3 2
0O 1 2 -4 1 2
Bapuant Ne §
3aganue 1 Beraucinute onpeaenuTeNb:
-1 -2 4 1
2 3 0 6
2 -2 1 4
3 1 -2 -1
i=4,

3aganue 2. Jaus gee Matpurel A u B . Haiitu: a) AB ; 6) A+B; ) AT



1 2 1 7 5 1
A=l1 -2 4 B=|5 3 -1
3 -5 3 1 2 3
Bapuant Ne 6
3ananue 1 BeraucauTes onpeneanuTenb:
2 0 -1 3
6 3 -9 0
02 -1 3
4 2 0 6
j=3
3ananme 2. J/[aHbl 1B€ MaTPUIIbI A u B Haiiu: a) AB . 0) A+B; B) A :
5 -8 -4 1 5 5
A= 7 0 -5 B=|1 2 1
34)
4 1 O 2 -1 -3
Bapuant Ne 7
3aganue 1 Beruucnute onpeaenuTenb:
1 2 3 4
-2 1 -4 3
3 -4 -1 2
4 3 -2 -1
=1,
3aganmne 2. Jaus g8e Matpurel A u B Haiitu: a) AB; 6) A+B; ) A" ;
1 1 -1 1 0 -4
A=l 2 -4 1 B=|2 5 -3
4 -3 1 4 -3 2
Bapuant Ne 8
3aganue 1 Berauciute onpeaenuTeNb:
-1 -2 4 1
2 3 0 6
2 -2 1 4
3 1 -2 -1
J=3




3ananue 2. Jlans 1se Matpuist A u B . Haiitn: a) AB; 6) A+B;p) A™;

8 5 -1
A=1 5 3
11 0

3ananue 1 Beraucnute onpeneauTeb:

6
-5
2
3
=2

2
~7
4
0

4 -7 -6

B=3 2 -1

0o 1 2

BapuanTt Ne 9

-10 4
—4 1
-2 -6
-5 4

3aganmue 2. Jaus g8e Matpunel A u B Haiitu: a) AB; 6) A+B; p) A ;

2 -1 -4
A= 4 -9 3
2 -7 -1

0 0 -4
B=|5 -6 3
7 -4 1

Bapuant Ne 10

3aganue 1 Beraucnute onpeaenuTenb:

6 2
~5 -7

2 4

3 0
]=3

3aganne 2. [aus! 18e matpunsl A u B

3 -7 2
A=1 -8 3

4 -2 3

~10 4
—4 1
—2 -6
5 4

Haiitu: a) AB; 6) A+B;p) A™;

0
B=|2
2

Bapuant Ne 11

3aganue 1 Beruucnute onpenenuTenb:



1 -1 0 3
3 3 1 -1
1 -2 -1 3
4 1 1 2
i=3 |
3aganue 2. [{aus 18e Matpursl A n B . Haiitu: a) AB;6) A+B; p) A_l;
3 -1 0 -1 0 2
A= 3 5 1 B=|1 -8 5

4 -7 5 3 0 2

Bapuant Ne 12
3aganue 1 Beruncnuthb onpenenurenb:

1 -1 0 3
3 3 1 -1
1 -2 -1 3
4 1 1 2
j=3
3ananmue 2. /lanbl 1Be MaTpUIIbI A u B . Haiiru: a) AB;6) A+B;B) A_l;
5 4 2 5 4 -5
A=|1 2 4 B=|3 -7 1
3 0 5

1 2 2

Bapuant Ne 13
3aganue 1 BeluncauTh onpenenuTeb:

3 1 2 O
5 0 -6 1
-2 2 1 3
-1 3 2 1
]=2

3ananme 2. /[aHbl 1Be MaTpUILIbI A u B . Haiiu: a) AB . 0) A+B; B) A ;



1 -2 5 -1 1 1
A={3 0 6 B=2 3 3
4 3 4

1 -2 -1

BapuanT Ne 14
3ananue 1 Beraucnuth onpeneauTeb:

3 1 2 O
5 0 -6 1
-2 2 1 3
-1 3 1
i=3 |
3ananue 2. JJaus 1ee Matpuil A u B Haiitu: a) AB ; 6) A+B; ) A
2 2 5 1 -1 1
A= 3 3 6 B={2 3 3

4 3 4 1 -2 -1

Bapuant Ne 15
3aganue 1 Beruucnute onpenenuTeb:

1 -1 0 3
3 2 1 -1
1 2 -1 3
4 0 1 2
i=3 |
3aganue 2. JJaus 1ee Matpuiel A u B Haiitu: a) AB; 6) A+B; ) AT
51 -2 3 55
A=1 3 -1 B=|7 1 2
1 6 0

8 4 -1

Bapuant Ne 16
3aganue 1 Beruucnute onpeaenuTenb:

1 -1 0 3
3 2 1 -1
1 2 -1 3
4 0 1 2
=3

3aganue 2. Jaus 18e Matpuiel A u B Haiitu: a) AB ;6) A+ B 3) AT
-8-
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Bapuant Ne 17
3ananue 1 BeraucauTes onpeneanuTenb:

3 1 2 3
4 -1 2 4
1 -1 1 1
4 -1 2 5
i=2 |
3aganme 2. [{ausl 18e Matpunsl A u B . Haiitu: a) AB;6) A+B; p) A_l;
6 9 4 1 11
A=-1 -1 1 B=|3 4 3

10 1 7 0 5 2

BapuanT Ne 18
3aganue 1 Beruucnute onpenenuTenb:

3 1 2 3
4 -1 2 4
1 -1 1 1
4 -1 2 5
=1

3aganme 2. J{aus 18e Matpuisl A u B . Haiitu: a) AB;6) A+B; p) A" ;

2 6 1 4 -3 2
A=1 3 2 B=|-4 0 5
0 1 1

3 2 -3

BapuanT Ne 19
3ananue 1 BeIuncauTh onpenenuTeb:

2 -3 4 1
-2

w w b
o
A N W
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3ananue 2. Jlans 1se Matpuist A u B . Haiitn: a) AB; 6) A+B;p) A™;

1 7 3 6 5 2
A=-4 9 4 B=|1 9 2
0 3 4 5 2

Bapuant Ne 20

3ananue 1 Bprauciauth onpeaenuTenb A :

2 -3 4 1
4 -2 3 2
3 0 21
3 -1 4 3
|]=4

3aganme 2. J{ausl 18e Matpunsl A u B . Haiitu: a) AB;6) A+B; p) A ;

-2 3 4 3 31
A=| 3 -1 -4 B=|0 6 2
-1 2 2 1 9 2
Bapuant Ne 21
3aganue 1 Beraucnute onpeaenuTeNb:
1 8 2 -3
3 -2 0 4
5 -3 7 -1
3 2 0 2
=4 1
3amanme 2. J/[aHbI 1B MaTPULIBI A u B . Haiiu: a) AB ; 0) A+B ; B) A ;
6 7 3 2 0 5
A=13 1 1 B=|4 -1 -2

2 2 0 4 3 7

Bapuant Ne 22
3ananue 1 BeIuncauTh onpenenuTeb:
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1 8 2 -3
3 -2 0 4
5 -3 7 -1
3 2 0 2
=1
3aganue 2. /laHbl ABE MATPUIIBI A u B . Haiiu: a) AB . 0) A+B; B) A_l;
2 3 2 3 2 -1
A={1 3 -1 B=|3 1 2
4 1 3 5 3 0

Bapuant Ne 23
3ananue 1 Beruncauthb onpenenurenb:
1 8 2 -3
3 -2 0 4
5 -3 7 -1
3 2 0 2
=2

3ananme 2. /anbl 1Be MaTpuULbl A u B . Haiiu: a) AB . 0) A+B; B) A ;

31 2 0 -1 2
A=|-1 0 2 B=12 1 1
1 2 1 3 7 1
Bapuant Ne 24
3aganue 1 Beraucnute onpeaenuTenb:
1 1 -2 O
3 6 -2 5
1 0 6 4
2 3 5 -1
i=3 |
3amanme 2. J/[aHbI 1B MaTPULIBI A u B . Haiiu: a) AB - 0) A+B ; B) A ;
-6 1 11 3 0 1
A=|9 2 5 B=|0 2 7

0 3 7 1 -3 2
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Bapuant Ne 25
3ananue 1 Beraucnute onpeneanuTenb:

11 -2 0
3 6 -2 5
1 0 6 4
2 3 5 -1
j=2
3aganmne 2. JJaus gee Matpunel A u B Haiitu: a) AB ; 6) A+B; ) A_l;

2 1 -1 3 6 0

A=l 2 -11 B=|2 4 -6
1 01 1 -2 3

Kpurepun onenku:

- OLIEHKA «OTJINYHOY» BBICTABIISIETCS CTYIEHTY, €CIM CTYJIEHT BBIIOJIHUI TOJHOCTBIO 00a 3a/1aHusl.

- OLICHKA «XOpOILI0» BBICTABIIAETCS CTYJAEHTY, €CJIM CTYEHT BBIIIOJIHUI IOJIHOCTBIO NIEPBOE 3a/1a-
HUS, BTOPOE YaCTUYHO.

- OLICHKA «YJOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYIEHTY, €CJIM CTYJIEHT UCIOIb30Bal IPaBUIIbHbII
XOJ pelleHts], HO He peln nepsoe 3a1anue. Ho BBINMONHMI XOTs Obl YaCTUYHO BTOPOE 3a/laHue,

- OLICHKA «HEY/I0BJIETBOPUTEIILHO» BBICTABIISIETCS CTYAEHTY, €CJIU CTYIEHT HE BBIIIOJHUI HU OJTHO-
0 3aJaHuUs;

- OLIEHKA «3a4TEHO)» BBICTABIISIETCS CTYACHTY, €CIIU CTYAEHT BBIIIOJIHMII ITOJIHOCTBIO 00a 3a/1aHus;

- OLICHKA «HE 3aYTEHO» BBICTABJISETCS CTYACHTY, €CIIU CTYACHT HE BBIIOJIHUI HU OJHOIO 3aJaHus;

Tema: BoluncjieHue cucTeMbl JHHEHHbIX anreﬁpauqecmdx ypaBHeHnﬁ

Bapuant Ne 1

Pemuts cucremy Tpems criocobamu:
1) metomom Kpamepa; 2) cpeactBamMu MaTpUYHOTO HCYUCIIeHHs. 3) MeToioM ['aycca

2X, + X, + X3 =5,
33X, — X, +2%X; =3,
X, + X, + X, =4
Bapuant Ne 2

Pemmts cucremy Tpems criocodamu:
1) metonom Kpamepa; 2) cpeactBaMu MaTpu4HOTO UCUUCIeHus. 3) MeTooM ["aycca

SX; — X, — X3 =8,
2X, +2X, —3X; =4,
4X, =X, +X; = 1.

BapuanT Ne 3
Pemnts cucremy Tpems cnocobamu:
1) metomom Kpamepa; 2) cpeactBaMu MaTpHYHOTO UCUUCIICHHS. 3) MeTotoM ["aycca
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X, +2X, + X5 =8,
95X, +5X, —X; =12,
3X, +2X, + X; =10.

BapuanTt Ne 4
Pemuts cucremy Tpems criocodbamu:
1) meronom Kpamepa;2) cpeactBaMu MaTpUYHOrO HCUUCIeHus. 3) metogoM ["aycca

— X, +4X, +2X; =3,
3X, + X, + X3 =5,
6X, +7X; =12.

Bapuant Ne 5
Pemmuts cucremy Tpems criocobamu:
1) metoom Kpamepa; 2) cpeactBaMu MaTpuYHOTO UCUUCIeHHUs. 3) MeToioM ["aycca

3X, —2X, —3X, =-10,
X, +2X, +4%X, =7,
—3X, —3X, + X3 =—2.

Bapuant Ne 6
Pemmuth cucremy Tpems criocobamu:
1) metoom Kpamepa; 2) cpeactBaMu MaTpHYHOTO UCUUCIeHHS. 3) MeToioM ["aycca

X, +4X, —3X; =—26,
6X, + X, +2X; =-1,
3X, + X, —Xg =—T1.

Bapuant Ne 7
Pemmts cucremy Tpems ciocodamu:
1) meronom Kpamepa; 2) cpenctBaMu MaTpuyHOro HcuHcieHus. 3) metonom ['aycca
X, +2X, +4X, =31,
SX, + X, + 2%, = 20,
3X, =X, + X3 =9.
BapuanT Ne 8

Pemuts cucremy Tpems criocodbamu:
1) metomom Kpamepa; 2) cpeacTBaMu MaTpUYHOTO MCUUCIIeHHUs. 3) MeToioM ["aycca

— 2%, + X, —=3X; =7,
X, +2X, + 4%, =1,
3X, =X, = X3 = 2.
Bapuant Ne 9
Pemuts cucremy Tpems criocobamu:
1) metonom Kpamepa; 2) cpeacTBamu MaTpu4HOTo UcUucieHus. 3) meroaoMm ["aycca
X; =X, = X3 =—1,
2%, + X, —5X; =13,
3X, +4x, —4x, = 26.
BapuanT Ne 10
Pemnts cucremy Tpems criocodbamu:
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1) metonom Kpamepa; 2) cpeactBaMu MaTpHYHOTO MCUUCIeHHS. 3) MeTooM ["aycca
X, +X, = X3 =1,
4%, + X, —3%X; =3,
12x, +4x, —9x, =5.
Bapuant Ne 11

Pemuts cucremy Tpems criocodbamu:
1) meronom Kpamepa; 2) cpeacTBamu MaTpu4HOro ucurcieHus. 3) merogom [aycca

2%, + X, +3X; =17,

2%, +3X, + X3 =1,

3X, +2X, + X; =6.
Bapuant Ne 12

Pemuts cucremy Tpems criocobamu:
1) metomom Kpamepa; 2) cpeactBamu MaTpHYHOTo UCYUCIeHHs. 3) MeToioM ["aycca

2X; — X, + 2% =3,
X, + X, +2X; = -4,
4X, + X, +4X; =-3.

BapuanT Ne 13
Pemmuth cucremy Tpems criocobamu:
1) metoom Kpamepa; 2) cpeactBamu MaTpuYHOTO UCUUCIICHHUs. 3) MeToioM [aycca

2X; — X, + 2% =3,
X, + X, +2X, = -4,
4X, + X, +4x, =-3.

Bapuant Ne 14
Pemuts cucremy Tpems crocobamu:
1) metoom Kpamepa;2) cpeacTBamu MaTpUYHOTO HCUHCIIEHHs. 3) MeToioM ['aycca

2X, — X, +3%; =4,
X, +3X, — X, =11,
X, —2X, + 2%y =—1.
Bapuant Ne 15
Pemmts cucreMy Tpems ciocodamu:
1) metonom Kpamepa; 2) cpexcTBaMu MaTpUuHOro HcUcieHus. 3) Meronom ["aycca
3X, — 2%, + 4%, =3,
3X, +4X, — 2X; =6,
2X; — X, — X3 = 9.
BapuanT Ne 16

Pemuth cucremy Tpems criocodbamu:
1) metoom Kpamepa; 2) cpeactBaMu MaTpUYHOTO UCYUCIIeHHs. 3) MeToioM ["aycca

8%, +3X, —6%; =4,
X 4+ X, =X =2,
4x, + X, —3%X; =-5.
Bapuant Ne 17

Pemuth cucremy Tpems criocobamu:
1) metogom Kpamepa; 2) cpeacrBaMu MaTpUYHOTO HCUKCIIeHUs. 3) MeTogoM ["aycca
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4X, + X, —3%; =9,
X, + X, — X3 =2,
8X, +3X, —6X; =12.
BapuanT Ne 18
Pemute cucremy Tpems criocobamu:

1) metoom Kpamepa; 2) cpeactBamu MaTpuyHOTo UCUUCIieHus. 3) MetogoM ["aycca

2%, + 3X, + 4x%, =33,
7%, —5X, =24,
4x, +11x, = 39.

BapuanT Ne 19
Pemuts cucremy Tpems criocobamu:

1) metoom Kpamepa; 2) cpeacrBamu MaTpuYHOTo UcUuciieHus. 3) Metogom ["aycca

2%, 43X, + 4%, =12,

X — 5%, + X3 = =33,

4x, + X, =—T.
Bapuant Ne 20

Pemmts cucremy Tpems ciocodamu:
1) meronom Kpamepa; 2) cpeacTBamu MaTpU4HOTO UCUKCIeHus. 3) Metogom [aycca

X, +4X, —X; =6,
X, +4X, =—20,
3X, — 2X, + 5%, = —22.
BapuanT Ne 21
Pemuts cucreMy Tpems crioco0aMu:
1) meronom Kpamepa; 2)cpeacTBammu MaTpU4HOro McUUcIeHus. 3) MetogoM ['aycca
3%, —2X, + 4%, =21,
3%, +4X, — 2%, =9,
2X, — X, — X; =10.
Bapuant Ne 22

Pemuts cucremy Tpems criocobamu:
1) metoom Kpamepa; 2) cpeactBaMu MaTpUYHOTO MCUUCIeHHs. 3) MeTooM ["aycca

3% —2X, —5%; =5,
2%, 43X, —4%; =12,
X, —2X, + 3%, =—1.
BapuanT Ne 23
Pemutsb cucremy Tpems criocobamu:
1) metogom Kpamepa; 2) cpeacTBamMu MaTpU4HOTO HCUHciIeHus. 3) MmetogoM ['aycca
4x, + X, + 4%, =19,
2X, — X, + 2%, =11,
X, + X, +2X; =8.
Bapuant Ne 24

Pemuts cucremy Tpems ciocobamu:
1) meronom Kpamepa;2) cpeacTBamu MaTpUYHOTO HCUYHCIIEHHs. 3) MeTooM ["aycca

-15-



2X, — X, + 2%, =0,
4%, + X, + 4%, =6,
X, + X, + 2%, = 4.

Bapuant Ne 25
Pemuts cucremy Tpems criocodamu:
1) merogom Kpamepa 2) cpencrBamu MaTpHYHOro McduciieHus: 3) metonoM ["aycca
2X, — X, + 2%, =8,
X + X, +2%X; =11,
4% + X, +4x, = 22.

Kpurepun onenku:

- OIICHKA «OTJIMYHOY» BBICTABJISIETCS CTYACHTY, €CJIU CTYACHT BBITIOJHIII MOJTHOCTHIO 33/I1aHHUE.

- OLICHKA «XOpOILI0» BBICTABIISAETCS CTYJEHTY, €CJIU CTYEHT HE BBIIIOJHUII PEILIEHUE CUCTEMBI Cpel-
CTBAMU MATPUYHOTO UCUUCTICHUS

- OLICHKA «YJOBJIETBOPUTEIIbHO» BBICTABIIAECTCS CTYJIEHTY, €CJIU CTYIEHT BBIYUCIIUI CUCTEMY TOJIb-
ko metogom Kpamepa.

- OLICHKA «HEY/I0BJIETBOPUTEIILHO» BBICTABIISETCS CTYJIEHTY, €CJIM CTYEHT HE BBIIIOJHUI HU OJIHO-
TO 3aJlaHus;

- OLICHKA «3aUTEHO» BBICTABIISETCS CTYACHTY, €CJIU CTYJCHT BBIIIOJHUII [TOJIHOCThIO 00a 3aaHuUs;

- OIICHKA «HE 3aYTEHO» BBICTABJISETCS CTYACHTY, €CIIM CTYACHT HE BBIMOJIHUI HU OJHOTO 3aJaHuS;

Tema: Ilpeaesnl. Ycrpanenue HeonpeaejeHHocTH. [l pumenenue 3ameua-
TeJbHBIX MpeIeioB.

BapuanTt Ne 1
Haiitu nmpenen hyHkumu:

4 3
lim x* —5x+6 _ x*=3x+2 lim ox” +4x” -1
1.02x% —12x+20 2,01 X’ +x-2 3, "= 4x?—3x*+x
2 _ _ 2-3x
lim x“+x-12 Iim(x 1) Iim]__cozsgx
4. X”S\/x—Z—\/4—x 5_X_’°° X 6. x—0 3x
Bapuant Ne 2
Haiitu npenen ¢pyHkuuu:

“mxa—x2+2x lim 3x’ +x _ 4x*+5x-7
1,20  x"+x 2. x04x? —5x+1 3, x>=2x°—x+10
lim Vx+12 -4 —x Iim(x+3j_5x lim SN3X —sinx
4. >4  x*+2x—8 g e X 6. x>0 5X

Bapuant Ne 3

Haiitu npenen ¢pyHkium:
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x> -x+3  2x?P—x-1 . 4x* +5x* —3x

lim—— "% imS T im
1. »25x°+3x—-3 2 »13x“—x-2 3, = 3x"+x-10
. N4x+1-3 (x5 . COSX —COS5X
lim————— lim lim—————=

4. 2 x°-8 5 >\4x-2) g x0 2%2
Bapuant Ne 4
Haiitu npenen ¢pyHkimm:

6+x—x? . x*-2x-4 . Tx® —2x%+4x

lim—; lim————— Im 3
1. =3 x* =27 92 o2x?-11x+18 3 = 2x*+5
4, *>3 2x° —x-21 5 2x -3 6. x>0 2sinx

BapuanTt Ne 5
Haiitu npenen pyHkuuu:

6+x—x° . x'-4 . 3x’ +5x—7
1, 3 x° =27 2 »23x"4+x-10 3, = 3Ax"+x+1

. N2-x—x+6 I 2x+1)"* . tgx—sinx
lim m —- 6 ||ng—

4. 2 x*-x-6 5, >\ 2x-1 3%
BapuanTt Ne 6
Haiitu nmpenen hyHkumu:
o 2xt—x-1 . xT—4 . Tx—2x+4
lim——— lim ———— lim —————
1, »13x"—x-2 2, *»23x"+x-10 3, x> 2x"+x-5
_ 3+2x—x+4 lim| 2% * arcsinsx
lim 5 im lim————
4. 1 3x*—4x+1 5 2\ 1+2x) g x>0 sin3x
Bapuant Ne 7
Haiitu nmpenen dynkumu:
x? —4x -5 . 3x*+5x-1 _ 4x° +5x* —3x

lim > i 5 im 5
1. =1x"—2x-3 2, 3 x°-5x+6 3, x>» 3x"+x-10
Vv9+x-3 l [ 1-x Jsx . COSX—C0s® X
- - - Im m—

lim—; >
4. =0 x“ 4+ x 5. X—>0 6 x—0 5x

Bapuant Ne 8
Haiitu mpenen dhyHkumu:

“mzx2 ~Tx+4 lim 2x° —11x -6 Iim4—5x2—3x5
1. 2 x> =5x+6 2 x63x>—20x+12 3. x>» x°+6x+8
. x2—3x+2 . x )7 . 1-co0s5x
lim lim lim—2>22
4. 25 x —x+1 5, >\ x—3 6. 0 2x?

Bapuant Ne 9
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Haiitu npenen ¢pyHkimu:

Iimx?‘—4x—5 im x2—x+3 o 3x?—4x+2
1. =1x?2-2x-3 2 2552 4+3x—-3 3 x>=6x°+5x+1

lim 3x* +4x+1 “m(x+3jx_4 jim 1= 084X
4. x>1./x +3—+/5+3x 5, = x-1 6. 0 xsinx

BapuanT Ne 10
Haiitu npenen ¢pyHkimm:

fim X —X=2 . x'-4 . Tx°—2x+4
1.1 x*+1 2 »23x*+x-10 3, = 2x*+x-5

2 _ 3x
14352 -1 “m(3x 1} . COS5X — COSX

2x+5 6. legg 42

lim

4.0 X+x* 57T

Bapuant Ne 11
Haiitu npenen pyHkuuu:

lim x?—16 . x*+3x-28 Iim3x3_5x2+2
1. =4x?4+x-20 2 =4 x*—4x 3 o=2x +5x%—x

“m\/2x+1—\/x+6 Iim( 2x jsx Iimthx—sian
4, %5 2x'—Tx-15 5 A\ 2x-3) g =0 ¥

BapuanTt Ne 12
Haiitu npenen dyHkumu:
3x? +2x-1 . x® —64 X —4x* +28x
im———— im——— lim———
1. M3 27x° =1 2, x47x"=27x—-4 3, *»»*bx"+3x"+x-1

N ) _(4x-1Y" . arcsinsx
lim ——— lim lim————
4 1V8-x-3 5 >a\4x+1l) g 0 sin3x

BapuanTt Ne 13
Haiitu nmpenen hyHkimu:

”m3x2+2x+1 lim 8x% +x . 3x*+2x*-8
1,2 x°-8 2. x04x? —5x+1 3, x> 8x°—4x+5

V1+3x% -1 “m(6x+5j5x “m( 1 1}
6

lim

4.0 X+x 5

x—0

x—10 sin2x_t92x

BapuanTt Ne 14
Haiitu mpenen dhyHkumm:
lim x? —4x-5 l x* -4 Iim3x2+4x—7
1, > 13x% +2x-2 2, »23x" +x-10 3, = x'-2x*+1
limY2X+7 =5 Iim( 1-x Tx . sin7x +sin3x
— lim——
4. x—>9 3—\/; 5 x—o\ 2 —10x 6 x—0 Xsin X
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BapuanTt Ne 15
Haiitu npenen ¢pyHkimm:

“m3x2—7x—6 lim x?—2x+1 im 11x* +3x
1, 32x* —Tx+3 2, »12x* —Tx+5 3 x>=2x"-2x+1

3 - (x-1 T Sin5x +sin 2x
lim——— lim Im———
4. 1 /8+x—-3 5. Hw(4x+5 6. >0  Xxsinx

Bapuant Ne 16
Haiitu npenen ¢pyHKimm:

. Bx? +4x-1 x> —x-30  3xt+2x+1
1, = 13x"+2x-2 2 x5 x>+125 3 xoox" —x"+2x
lim Y2 =X 2 ”m(ﬁzj“z” . COSX —COS3X
- lim——————
4,7 N8-x-3 g5 oAx+l) g o0 2
Bapuant Ne 17
Haiitu npenen GyHKImu:
lim 7x* +4x-3 . x°-8 . x*=3x*+10
1, =12x* +3x+1 2 =2x*+x-6 3, o= 7x*+2x+1
V2x+1-+/x+6 - (x+3) . COSX —COS5X
im lim lim—————
4. =5 2x*-7x-15 g5 =\ x 6. *~0 2x°

BapuanTt Ne 18
Haiitu nmpenen hyHkumu:

lim 5x% +4x -1 . 3x% +x . 6x*—5x+2
1. > 13x* +2x—-2 2. x04x* -5x+1 3, = 4x +2x-1

o2 - (3-4x)" 1-cos’2x
lIMm—— lim lim———
4. [6x+1-5 5. >\ 2-x) @ x>0 xarcsinx

Bapuant Ne 19
Haiitu npenen pyHkumu:

. x*—4x-5 . 2x"-11x-6 . 1L* +3x
1. > 13x"+2x—-2 2, 63x" -20x+12 3, x>~2x"-2x+1
Jax-3-3 “m[5x—7j2x . C0s? X — c0s? 2X

lim 5 lim >
4. % x"-9 5 >\ x+6 6. x>0 X

BapuanT Ne 20

Haiitu npenen pyHkumu:
. Tx*+4x-3 _ x*+2x-24 . 2x*—Tx+1
lim———— lim lim————

m-—-———————- |
1, 12x" +3x+1 2, x>62x>+15x+18 3, x>=x’+4x*-3
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. 3x° +4x+1 . x—1 ) . 1 1
lim lim lim| —
4 x>-1./x +3 —+/5+3x 5 =\ 4x+5) g *° sin2x  tg2x

BapuanTt Ne 21
Haiitu mpenen ¢hyHKInAN:
“m3x2—3x+2 lim x* -8 l x —2x° +5x*
1. =4 x?=2x+1 2 o2x?4+x-6 3 = 2+3x"+x*
“m\/2x+1—\/x+6 “m[3X+4)_2x lim tg3x
4. =5 2x*—7x-15 5. - 3x 6. *~02sinx
Bapuant Ne 22
. 2x* —9x+10 _ x?P-x-2 3t 20 -7
lim=—""—  Iim~——%  lim o
Haiitu npepen gyukiun:1. > x°+3x—-10 2 =1 x"+1 3, %= 3x +3x+5
lim V3x+17 —2x +12 “m(3X+4jx+l Iimsin3x—sinx
4. 5  x +8x+15 5. >\ 3x+5) g x=0 5x
BapuanTt Ne 23
Haiitu npenen pyHkumu:
I 4x* +x-5 lim x? —16 Iim4—5x2—3x5
1, 1 x*=2x+1 2 x4x*+x-20 3, x> x*+6x+8
jim ¥ £2-32 Iim(zx_le i SOSX — COSOX
4_ x>0 x2+l—l 5. x>0\ 2x +4 6. x—0 2X2
Bapuant Ne 24
Haiitu npenen pyHkumu:
lim x?—4x-5 “m—x2+3x+l lim 2x* +5x+7
1, 13x% +2x-2 2 %= 3x’+x-5 3, x=3x"-2x"+x
X t4=2 |im(2’“‘1j3x1 lim1=cos 2x
4. “°Vx*+16-4 g5 o=(4x+1 6. x>0 xarcsinx
BapuanTt Ne 25
Haiitu mpenen dyukimm:
lim 7x® +4x-3 imx3—3x2+10 im3x3+4x2—7x
1, 12x" +3x+1 2, o= Tx*+2x+1 3, x>» 2x*+7x-3
lim 3x “m(5X+8jx+4 Jirm COS5X — COSX
4. x50J5—x —/5+x 5, e\ x—2 6. 0 4x2

Kpurepum ouenku:
- OLICHKA «OTJIUYHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYJACHT BBIITOJHUJI MOJITHOCTHIO 3aJJaHUC.
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- OLICHKA «XOPOILLIO0» BBICTABIIAECTCS CTYAEHTY, €CJIM CTYACHT BBIITOJIHUI JBa 3aaHUs

- OIIEHKA «YJIOBIIETBOPUTEIILHO» BBICTABIISIETCS CTYJCHTY, €CIIU CTYJIEHT BBIIOJIHUIT YETHIPE 3a]1a-
HUS

- OIICHKA «HEYJOBJIETBOPUTEIIBHO» BBICTABIACTCS CTYICHTY, €CIIH CTYJEHT HE BBIIOJHUI HA OJTHO-
To 3aJ]aHMNs;

- OIIEHKA «3aYTECHO» BBICTABIISICTCS CTYJIEHTY, €CJIM CTYACHT BBIMOJHUII IMIOJTHOCThIO 00a 3a/1aHMS;

- OLICHKA «HE 3aYTEHO» BBICTABIIAETCS CTYAEHTY, €CIU CTYJACHT HE BBIIIOJHUI HA OJHOTO 3aJaHUs;

Tema: InddepenuupoBanue GyHKkunu
BapuanTt No 1
Haiitu mpou3BoAHy0 QyHKIUU:

. 1+X2 earcos3x
a)y =arcsin3x—+/1-9x%; 6)y= . B) y=———;
)y )y ( " J )y N

Bapuant No 2
Haiitu mpou3BoaHy0 PyHKIIUN
1+sin3x
1-sin3x’
Bapuant Ne 3
Haiitu npousBoaHy0 PyHKIMN
a)y=x>-e¥; 6)y=31+In’x; B) y=tg*x-arcsindx’;
Bapuant Ne 4

Haiitu mpou3BoaHy0 QyHKITUN

a)y=25; 0)y = .B) y = C0S° 3x - tg(4x +1)°;

in’ .
a)y:\/]_-fex; 6)y:SI X;.B) y:arCS|n32X~Ctg7X4;
COsSX

Bapuant Ne 5
Haiitu npou3BoaHy0 GyHKIIUN
a)y=e* -sinx; 6)y=arctg’x; B) y =ctg3x-arccos3x’
Bapuant Ne 6

Haiitu mpou3BoaHy0 GyHKIIMN

1—
a)y:(x+1)arctg\/;; 0)y = \/;;B)y=arccosz4x-ln(x—3);
1++/x

Bapuant Ne 7
Haiitu mpou3BoaHy0 PyHKIUN

arcos® x

e .
Jx+5’
BapuanTt Ne 8

Haiitu npou3BoaHy0 PyHKIUN

3 —
a)y =x*In(x* +1); 6)y =4ftg2x; B)y:@

eX

a)y=e*cos3x; 6)y=In*(x*+1); B) y=

Bapuant Ne 9
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Haiiti npousBoaHy1o GyHKIUU
/ 2
a)y =(Xx+1)-x*+1 6)y= o B) y= fo
e
Bapuant Ne 10
Haiitu npousBoaHyt0 QyHKIIUN

3

a)y=3x+2x2+%x3; 6)y = . 8)y=sin* 3x-arctg2x

x? -4

Bapuant Ne 11
Haiitu nmpousBoHyto QyHKIUM
3
a)y=x° —%; 0)y= xz+11.3) y= cos34x-arcctg\/§
2 _
Bapuant No 12
Haiitu mpou3BoaHyI0 PyHKIIUN

x? -1

;B) y =tg®2x-arcsinx’

Bapuant Ne 13
Haiitu mpou3BoaHyI0 PyHKIIUN
x?+4

a)y=6x"+2x%, 6)y=

a)y=2x"-4x>+1, 6)y= .B) y =ctg’x-arccos2x’

Bapuant Ne 14

Haiitu mpou3BoaHy0 GyHKIMU
4
a)y P 0)y= x+i; B) y=e ""tg7x°
4 x-1

HanucaTh ypaBHEHHE OKPYKHOCTH C IEHTPOM B TOUKE C(—=, —=) M PaAUYCOM,

PaBHBIM .

$A) 3x° + 6% + 4x + 36y — 55 = 0;
$B)36x? + 36v? + 48x + 36y — 551 = 0;
$C)6x? +3y% +8x + 36y — 51 =0;
$D)36x* + 36y —48x + 36y — 5510 = 0;
$E)3x? + 36y? + 8x + 36y — 551 = 0;

Hrorosast opma KOHTPOJISI IO TUCLMIUIMHE SK3aMEH MPOBOAUTCA B (hopme Te-
ctupoBanus. TecToBas (hopmMa UTOTOBOTO KOHTPOJISI TIO JUCIMIUIMHE TPETyCcMaTpH-
BACT JUIsl TYMaHUTAPHBIX HAIPABICHU — 25 TECTOBBIX BOMPOCOB, IJ€ MPABUIbHBIN
OTBET olleHnuBaeTcs B 4 6auia. TecTupoBaHue MPOBOIUTCS B DJICKTPOHHOM BH/IE.

KpuTepuu ouleHKH TeCTOBBIX 3aJaHU U

«OTIUYHOY - Oojiee 90 OamnoB;

«xoporro» - 6osee 75 6amnos;

«YJIOBJIETBOPUTEILHOY» - MeHee 70 6aloB;

«HEYJIOBJICTBOPUTENILHO» - MeHee 50 6aos.

. 7
7L, e_ﬁ_if
Pa3paboTumk: cT. npenogaBare/ib — Ay = Maxmagosa @.111.

«___28» aBrycra 2025_r.

-22 -



