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PacueTrHo-rpajduyeckasi padbora no reme
1.1 KomniekcHble ynciaa. eiicTBUS HAJl KOMILJIEKCHBIMHU YU CJIAMU.

BAPUAHT Ne 1

. BI)T‘]I](‘..-']I]'I']):
a) (—2+ 3i)(4 —i);
1

~3— 4

—2+3i

2. 3anucath B TPUTONOMETPHUECKO

dbopue: a) —1; b) .
3. Haiirn 2'2, Wz, ccom 2 = /3 + 1.

1. Pemnrn Ypaphernue:

a) ' — 312 —4=0;
b) 2t 4+ 222 +2 = 0.

BAPMWAHT Ne 2

. B])T‘]I'](‘..-']I']'l']):
a) (—1+44)(2 + 1),
13 1
b s .
)55 91 3

2. 3anucath B TPUTONOMETPHUECKO

dbopue: a) 2; b)) — 2i.

3. Haitru 2°, ¥/z, ecomn 2 = 1 + /3.

. P{’IIII]'I'I) ypapnenne:
a) 4z* — 3522 — 9 = 0;
bzt —2?2+1=0.

BAPHWAHT Ne 3

. Borumcanrn:
a) (—3+ 2i)(1 — 2i);
7T—2 ) 1
e :
44 3i -3+ 4i

2. 3anucatsh B TPUTONOMETPHUECKO

dbopue: a) —3; b) 3i.

3. Haiirn 28, /2, ccom 2 = 1 — /3.

1. Pemmmrn ypapuenne:

a) z' + 1022 + 9 =0;
b) 2zt — 222 +1=0.

BAPUAHT Ne 4

. Borauesmrn:

a) 53+—5?(1 — 4i);
D15

—3—-2

2. 3anucars B TPUTOHOMETPHIECKOT

dbopue: a) 4; b)) — 4i.

3. Haiiru zm: Jz, ecom z=—1+ 2\/§

1. Permmrn Vpaphneinme:

a) 9zt + 52% — 4 = 0;
b) 2 4+ 222 +4=0.

BAPHAHT Ne 5

. Borauesmrn:

a) (6 +'_,-z'-')(1 + 2i);

h—Ti
H o o

1-3i

2. 3anucars B TPUTOHOMETPHIECKOT

dopwve: a) —5;  b) 5i.

3. Haiitn 2°, Vz, ecom 2 = V3 —i.

1. Pemwrn ypaphneinme:

a) 4z* + 522 — 9 = 0;
b) 4zt — 222 + 1 =0.

BAPIHAHT Ne 6

. Bouiunesmrn:

a) (—3+ 2i)(2 —1);
33— 1
e Yea

2. 3anucars B TPUTOHOMETPHICCKOT

dbopue: a) 6; b)) — 6i.

3. Haiitn 28, /2, ecoim 2 = —1 — i/3.

1. Petmrn Vpaphnenme:

a) ' +52° + 4 = 0;
b) 2z + 222 + 1 =0.



BAPUAHT Ne 7

. B])T‘]H(f.f]l’]'l'h:
a) (6 —i)(2 — 3i);
1—5i 1
b Doe .
) 5760 96

. 3?11]11(3&1.1']) B 'I'I)HI'()H()).-‘i[‘.'l'l)ﬁ‘](‘.(3K[)f1

dopme: a) — T, b) Ti.

3. Haiiru 22, ¢z, ecom 2 = —/3 —i.

1. Pemmrn ypapnemnne:

a) x* + 5% — 36 = 0;
b) 4zt + 222 +1 = 0.

BAPUAHT Ne 8

. B])T‘]H(f.f]l‘]'l']):
a) (4+1)(3 — 2i);
T+1 1
b) 5 0) .,
3—2 2+ 5i
. ;3?]]]11(?21'”) B TI)I’]]‘()]]()l-‘l[’.'l'pl’]‘][’.(f}([)i:]

dbopue: a) 8; b) — 8i.

3. Haiitn 2°, ¥z, ecoin 2 = —/3 + 1.

4. Pemmrn Ypapnemnue:

a) vt —3x* —4 = 0;
b) z* +22° +2=0.

BAPUAHT Ne 9

. B])T‘H’](f.f]l’]'l']):
a) (=54 2i)(3 —1i);
1 +4 1
31200 9 5ra
. 3?11]1—1(3}].1']) 3 'I'I)I—’]I'()]]()l-‘l[’.'l'}_)l’]‘](’.(f}([)i:]

dbopue: a) —9; b) 9i.

3. Haiitn 28, /2, ecom 2 = 24/3 + 2i.

1. Pemmrn Ypaphemnne:

a) 4z* — 3522 — 9 = 0;
by xt — 22 4+1=0.

3. Haitrn z

BAPUAHT Ne 10

. Brraweanrn:

a) (11—i- 3%)(2 —1);
e

s+ J1o

. 3&].1]1‘](1%1.1'1) 3 'I'I)HI'[)IH)N‘H‘.’I'I)H‘l(‘.(f}{{)ﬂ

dbopwe: a) — 10;  b) 10,
12 1 V3

Yo oeenm 2 = — — —1.

2 2

1. Pemmrn Vpaplenme:

a) zt + 1022 +9 = 0;
b) 22* — 22241 =0.

BAPMAHT Ne 11

. Buruucanrn:

a) (=2 +44)(3 +1);

1 -4
= 0

4430

. 32].1]1’](121.1'1) B 'I'I)HI'[)H()M[‘.'I'I)H‘l(’.(fK{)ﬂ

dbopue: a) 1; b)) —i.

3. Haiiru Zg._ \J/E._ ecan z = 2+ 2i.

1. Pemmrn Vpaplenme:

a) 9z + 522 — 4 = 0;
b) 2t + 202 + 4 =0.

BAPVMAHT Ne 12

. BrraneanTn:

a) (1 —5i)(2 + 6i);

6—1
g5

1+ 50

. 3&].1]1’](1%1.1'1) B 'I'I)HI'[)H()X‘H‘.'I'I)H‘l(’.(fK{)ﬂ

dbopme: a) —2; b) 2i.

3. Haiirn 212._ ¥ oecom z = 2 — 24.

1. Pemmrn Vpaplenme:

a) 4zt + 522 — 9 = 0;
b) 4ot — 222 +1=0.



BAPVAHT Ne 13

. Bomumcanrn:

a) (—3+ 2i)(1 — 2i);

T—2i 1
- C .
44 3i -3+ 2
. 3anncarth B TPHTONOMETPHUECKO]
dbopwme: a) 3; b) — 3i.
3. Haiiru 2%, /2, ecomn 2= —1 —i.

1. Pemmrn Ypaphenne:

a) zt + 522 +4=0;
b) 2zt + 222 + 1= 0.

BAPVAHT Ne 14

. Boraucanrn:
a) (—1 — 4i)(3 + 2i);
542 1
b) il —; -
3—1' 1+ 4i
. 3%].]]1’](3%].1']: I3 T]_)I’]]'()H(),\-‘l(’.’l'l)ﬂ‘](’.(f}{()ﬁ

b) 4i.

dbopue: a) —4;

3. Haiitu 25, Yz, ecm z2=1—1.

1. Permmrn Ypaphenne:

a) z* + 522 — 36 = 0;
b) 4zt + 222 +1=0.

BAPAHT Ne 15

. Borameanrn:

a) (=34 4i)(2+1);
2430 1

4+i’c—£+f

' 32].1]1’](32].1'1: B 'I'I)I’]I‘()H{),\'i[’.'l'l)H‘](’.(fK()ﬁ

dbopue: a) b;  b) — 5i.

3. Haitrn 212, /2, econ 2 = /2 4+ iv/2.

1. Permmrn YpaBnenne:

a) z* — 322 — 4 =0;
by zt + 22 +2=0.

[N]

. Haiirn 2°,

. Haiirn z

BAPUAHT Ne 16

. Burueanrn:

) (3 40)(-2+9)
b

=i Y3va

. danucarn B 'I'I)L’]I'()Il()?\-l(’.’l'})l’l‘](‘(i}([)i:]

dbopue: a) —6; b) 6i.

8 Yz, ecom z =3 — 3i.

. Penmrn Ypaplcine:

a) 4ozt — 352% — 9 =0;
b)rt — 22 +1=0.

BAPUAHT Ne 17

. Borawcanrn:

o) (6—1)(2 - 30);
b) 1—5¢

o6 96—

. SEI.I]H(ZEI.'I'I: B 'I'I)HI'()I]()M(’.’I'I)H‘](’(fK[)f:]

dbopue: a) 7; b)) — Ti.

6._ Yz, ecomn z = —3 — 3i.

. Penmrn Ypaplemnne:

a) z* +102° + 9 = 0;
b) 2z — 222 +1=0.

BAPUAHT Ne 18

. Borawcanrn:

a) (_31—1-_’_1‘-)2&7 — 2i);
sl

4470

. 3?11][’](321.1'1) B 'I'I)HI'()Il()M(’.’I'I)H‘](’(f}([)f:]

b) 8i.

dbopue: a) —8;

. Haiirn 212, Y2, ecom 2 = 4 + 44,

. Penmrn VpaBnenne:

a) 9zt + 5% — 4 = 0;
b) ot + 22> +4=0.



BAPAHT Ne 19

. BI)T‘H—’](L:]I’]'I'I):
a) (=2 + 30)(5 + i);
b) ! e ! .
T—2i 5—1
. 321]]1‘](32].'”: [§] 'I'I)I‘]I‘()I]()?\-H‘.’I'I)H‘][‘.(f}(()i:]

dbopume: a) 9; b) — 9i.

3. Haiitn 2%, ¥z, ecom 2 = —4 — 44,

{. Pemurn Vpapnenne:

a) 4ot + 5% — 9 = 0;
b) 42* — 2% +1 = 0.

BAPAHT Ne 20

. BI)T‘]I’](?.:]I’]'I']):
a) (5 —4i)(3 + 2i);
2+ 52 1
b o) -
3+ 40 5—41
. 3211]1‘](32].'”: B 'I']_)I‘]I‘()]]()?\-l[‘.’l'l)l‘]‘][‘.(f}{()i:]

dbopme: a) —10;  b) 10i.

3. Haiitn 26: Yz, conmn 2z = —\/§+ i\/ﬁ.

1. Pemmrn ypapBhemnne:

a) x* +52° +4=0;
b) 22* + 222 +1=0.

BAPAHT Ne 21

. Buiuneanrn:

a) (5+i)(—1+ 2i);
p 2 1

13 913

. 3211]1‘](3%1.'”: B 'I'I)I‘]I‘()H()?\-‘i[‘.’l'l)l‘]‘](‘.(f}{()ﬁ

dbopme: a) —1;  b) i.

3. Haiitn 212= Yz, ecnn z = \/§+ 7.

1. Pemmrn VpaBnenne:

a) z* 4+ 52% — 36 = 0;
b) 4zt + 222 +1=0.

BAPIWAHT Ne 22

. Bruaneanrn:

a) (14 3i)(=8 +1i);
T2 1

i 955w

. 3%].1]1‘](3%].1'1) B 'I'I)HI'()I]()M[’.’I'I)H‘](’.(i}{()ﬂ

dbopue: a) 2; b)) — 2i.

3. Haiitn 27, Vz, ecom z =1+ iv3.

1. Peniurn Vpaphneimne:

a) z* — 322 — 4 =0;
b) 2t + 222 +2 = 0.

BAPWAHT Ne 23

. Bruianeanrn:

a) (7—1)(3 + 2i);

—4 — i
o o

541

. 3%].1]1‘](3%].1'1) B 'I'I)HI'()I]()M[’.’I'I)H‘](’.(i}{()ﬂ

dbopue: a) —3;  b) 3i.

3. Haiirn 25, Wz, ccom 2 =1 — i/3.

1. Peummrn Vpapheinne:

a) 4z* — 352 — 9 =0;
bt —224+1=0.

BAPMAHT Ne 24

. Buraneanrs:

@) (3+)(7 - 24);

241
b) YT c)

8+1i

. 3%1.1]1‘](32].1']) B 'I'I)I‘]I'()I]()N‘i[‘.’l'})ﬁ‘](‘.(i}{()ﬂ

dbopue: a) 4; b)) — 4i.

3. Haiitn 212, /2, ecom 2 = —1 4 /3.

1. Petarn YpaBnemnme:

a) 2t + 1022 +9 =0;
b) 2z — 222 +1=0.



BAPUAHT Ne 25

Brrweanrn:

a) (1+9i)(3 — 2;');

b) 5+i_ o)
2—-3i" 7 6+5i
. 3%1]]1'](3&].1']) I3 'I'1)I’]I‘()H()M(’.’I'])H‘](’.(3K[)ﬁ

dbopme: a) —5;  b) 5i.
oz, ecan 2 = V3 —i.

P(’”[HT]) Ypapnemnue:
a) 9z + 522 — 4 =0;
b) 21 + 222 +4=0.

Haiirn 2,

BAPWMAHT Ne 26

. Burawennrn:

a) (2 —3i)(—1—8i);
14+ 2¢ 1
b) —— o) .
T—1 11+1
3anucarh B TPUTOHOMCTDHUCCKOT

dbopwme: a) 6; b) — 61,

Haiitu 28, /2, ecom 2 = —1 — /3.

. Pemmrn Ypapnenue:

a) 4ot + 522 — 9 =0;
b) 4ot — 222 +1=0.

BAPITAHT Ne 27

. Boranenmrn:
a) (5+4i)(2 —1i);
3—i 1
b) - c) -
2+ bi —8+i
. Banucatsh B TPUTOHOMETPHUYCCKOL
dbopue: a) —7; b) 7i.
Haiirn 22, /2, eccom 2 = —/3 —i.

. Pemmrn Vpapnenue:

a) xt + 522 +4=0;
b) 22 + 222 +1=0.

. Haiirn 277,

BAPHAHT Ne 28

. Boraueanth:

a) (2+ 5i)(—1 + 2i);

3—2i
b) — ¢ s

T+ —1+4+11d
3anucars B TPUIOHOMETPHICCKOI]
dopue: a) 8; b) — 8i.

. Haiirn 2, NERCHITE —V3+i.

. Pemwrn Ypaplenue:

a) xt + 522 — 36 = 0;
b) dzt + 222 +1=0.

BAPUAHT Ne 29

. Boiaueanth:

a) (=1 — 8i)(3 + 2i);
4+i 1
Ve T

. SEI.I]H(ZH.'I'I: B 'I'I)I’]I'()H()M[’.’I'I)I’]‘](’.(i}{[)i:]

dbopwe: a) —9; b) 9i.

. Haiirn 28, /2, econ 2 = 2¢/3 + 2i.

. Pemwrn Ypaplenue:

a) 2t — 322 — 4 = 0;
b) z* +222 +2=0.

BAPUAHT Ne 30

. Boraueantn:

a) (24 4i)(7 —i);

2+1
b= o)

—34+4i

. 3?11]11(3%].1'1: B 'I'I)HI'()H()M[’.’I'I)I‘]‘](’.(i}{[)fj]

dbopwe: a) —10;  b) 10i.

12 _

Z.

V3.
2

b | =

Yz, ecam z =

. Pemwrn Ypaplenue:

a) 4z* — 3522 — 9 = 0;
b) ' — 22 +1=0.



PacueTrHo-rpajduueckasi padora no pasaeny
2. OcHOBHbIE NOHATHSA U METOABbI aHAJIUTHYECKOM reoMeTpuu

I.  Hanbl koopauHathl BepuinH TpeyroasHuka ABC. Haiitu:

1. a) KOOpAMHATEI U AMKHY BekTopa AC 1 MequaHsl AM;
0) KOCHHYC yriia A,
B) poeKIuio BekTopa AB Ha BekTop AC;
r) mowaab TpeyroiapHuka ABC;
2. a) ypaBHeH#He cTOpoHbl AC;
0) ypaBHeHue Meauanbl AM;
B) ypaBHeHHE BbICOTHI BH 1 ee mmny;
') ypaBHEHUE IPSIMOH, poxoAsiel yepe3 BepiinHy B napamnensuo AC.

1. A(1,0), B4.4), C(13, -53) 16. A(-1,0), B(—, —4), C(-135)
2. A(2,0), B(3, 4), C(14,-5) . .
17. A(=2,0), B(-5, —4) C(-14,5)
3. | A3.0). B6.4). C(I5 -5 ( )
- 18. A(=3,0), B(—6,—4), C(-15,5)
4. A4, 0), B(7 4) c(l6, -5)
- - 19. A(—4,0), B(-7,—4), C(-16,5)
5. A(5,0), B(S, 4) c(l7,-5)
- 0 B s i 20. A(=5,0), B(-8 —4), C(-17,5)
. -1/, X R X =12, =D
( b el 21| AL 1), B45). C(134)
7 A-2,0), B(=54) C-14-5) 22 A2, 1), B(5 5, C(4,-4)
8. A(=3,0), B(-6,4), C(-15,-5) o3 A3 1), B6.5). C(5 )
9. A(—4. OJ\. B(_7. 4). C(_ié, _j_) 24‘ A(_?‘ ])' B(?Z _.5)’ C(é, 4)
10. A(_-S. O}. B(_g. 4). C(_] 7, _:)_) 25. A(‘i‘ ])' B‘(S' ‘5)’ ("‘(]7' 4}
11. A(l,0), B4 ) (C(13,5) o5, A6, 1), B(S,5), C(7.1)
12. A(2,0), B(5 -4), C(14,5) 27. A7, 1), B8 6), C(17,-1)
13. A(3,0), B(6,—4), C(15, 5) 28. A8 1), B8 7, C(70)
14. A4, 0), B(7,-4), (16, 5) 29. A9, 1), B8 8)., C(17,-4)
15. A(5,0), B(8 —4), (17, 5) 30. A(=5.1), B8, 9). C(7.-0)

I1. JlaHbI KOOpAMHATHI BEPIIMH NMUpamMuabl A;A>AzA,. Halitu:

—_—

1. a) KOOpJIMHATHI U IJTUHBI BEKTOPOB AA; M AjAj;

0) rromiaab ocHOBaHUS A A5 Az;

B) 00bEM MHUPaMU/IbI;
2. a) ypaBHEHHE TpAMOM A A;;

0) ypaBHEHHUE TUIOCKOCTH OCHOBaHUS A A, Aj;

B) ypaBHEeHHE BbICOTHI A H, omyiieHHON 13 BepIIMHbI A4 Ha IJIOCKOCTh OCHOBAHUS, U €€
JUTMHY;

I') HalKMcaTh YpaBHEHUE MJIOCKOCTH, MPOXOJAIei uepes A, napayuieIbHO OCHOBAHUIO.



1| AL 0.1), Ax4,4 2). As(13,-50). A5 4,0)
2. | Ai2,0,1), Ax54.2), Ax13 -5 2). A«-15,4)
3. | AN30.1) A6 4 2), As(15 -5 0), A0, 4, 0)
4. | AN4.0,1), Ax7.4,2), A3, -5 10), A2 4, 0)
5. | Ai(5, 0, 1), Ax84.2), Ax(17,-50), A43.40)
6. | Aj=1,0,2), As—4 4 3), Ay3,-5—1), A5 4 2)
7.1 Ai=2,0.2), Asx—4,0,3), As(14,5 —1), A0 4, 2)
8. | A)=3.0,2), Ax-6 4, 3), As(—15 -5, 1), A5 0, 2)
9. | Au—4, 0,2), Ax~7,4,3), As—16,-5 1), A0, 1,2)
10. | Ay(=5,0,2) As(=8 4, 3), As(=7, -5, —1), A40, -4, 2)
1. | AL, 0,2), A4 — 3), As(3 5 1), A4S —4, -2
12. | Ay(2,0,2), As(=5 — 3), As(14, -5 —1), A«3, 4,2)
13. | Ay(3,0.2), As(6,—4, 3), As(15, 3 1) A2, —4,2)
14. | Ay4,0,2), A7, -4, 3), As(16,3 1), A0, -4, 2)
15. | A5 0.2), Ax8-4 3), Ay(17. 3 1) Ay2-4.5)
16. | A)(—1, 1,2), As(—4, —4,3), As—13 3,—-1), Ayl -4, 5)
17. | Af(=2, 1, 2), As(=5,—4,3), As(—14, 3,—1), Ad3, 4, 2)
18. | Ai(-3, 1,2), As(—6,-4,3), Ax(-53 1), As2 -3 2)
19. | Aj(—4, 1,2), As(=7,—4, 3),  As(=16, 3, -1), A42, -4, 3)




20. | Aj(—5, 1, 2), Ax-6,-4,3), A3-17, 3, 1), A«2, -1, 2)
21. | A1, 1, 2), Ax4, -3 3) A3(13, -3, -1), A4 6,1, 2)
22. A2, 1,2), Ax4 5 3), A3, -3, 1), A4-1 1, 2)
23. | Ai(3.1,2), Ax2 -3 3), As3(6,5 —1) A2 1, 2)
24. | A4 1,2), As4 7 3), Ax3 -7 —1) A«3 1, 2)
25. A5, 1,2), Ax4, 8 3), Asz=2 3 -1), Ayu4, 1, -2)
26. Ai(l, 6,2), Ax2, -3, 1), As(l, 3, -1), Ag6,-1,2)
27. A7, 1, 2), Ax4, -6,3), As36,-2, —1) A0 1, 2)
28. Aj(=5,0,2), A9 4, 0), As7|3 —1) Ay6, 1, 2)
29. | A;(9,2,2), AsS5 =3 3), A4, —4 —1), A1 1, 2)
30. | A)=532), Asx4 9 0), A3 =5 1), A0, 1, 2)
I1l.  IlocTpouThk KpUBYIO BTOPOTO MOPSJIKA, IPUBES €€ YPaBHEHUE K KAHOHUUYECKOMY BUITY.
1 2. 3. 4.

a) .\‘276.\‘78_\:0
b) xi-2x—yi=0

a) x*—10x+ 18y=0
b) .\'2—43'—4,\'2:0

a) x2—10x+4y’—i16y=7
b) vy +6y+3x=0

a) .\‘3—8.\‘+4,\‘2— 16y=3

b) v +8y+4x=0

b. 6 19. 20.

a) x?-10x-25y%=0 a) x2-12x-36y*=0 a) 4x7+24x+y2-10y=0 |a) 4’ —16x+4y=0

b) ,\'2+10>\'+5x=0 b) vi+12y+6x=0. b) 9x°—6x—vy=0 b) 16x°—8y—y’=0
7. 8. 21. 22.

a) x+16y*-32vy=0 a) x°—10x+16v2-32y=0 ||a) 4x7=32x-y?-20y=0 |a) 4x°-24x+y*-20y=-100
b) x?—i4x-49y>=0 b) x1-16x—064y=0 b) 25x -y +10y=0 b) x*+6y+12x=0

9. 10. 23. 24.

a) x’+8x+4y’-8y=—4 a) x2+10x+9y2-18y=2 |la) 49x>—14y—y>=0 a) 64x’—16y— yi=2
b) y2-2y+x=0 b) vi-dy+2x= b) x*4+7y+14x=0 b) x?+8y—16x=0

1. 12. 5. 26.

a) x*+6x-9y°=0 a) x*+8x-16y*=2 a) x*+6x+ 8y=0 a) x*—6x+8y=0

b) yi-6y+3x=0 b) ¥y -8y+4x=0 b) x*=y*+2x=0 b) 2x’— y*+4x=0
13. 14. 27. 28.

a) X4 20x+4y2+32y=—64 |a) X +20x+4y’+24y=0 | a) x’+8x +8y=0 a) x°—10x—4y’+8y=7
b) ,\‘Z+10,\‘75)‘=0 b) x?+12x-6y=0 b) 2x*—vyl+4x=0 b)) »\'271(),\'+4.\‘=0
18. 16. 29, 30.

a) —x +6x+16y2-32y=1 |a) x>+ 10x+16v>+32y =23 || a) 3x7+6x—4y’-8y=—11 |a) x’+6x-4y>+8y=3
b) v -l4y+7x=0 b) vi-16y+8x=0 b) —y*+4x=0 b) y?~6y+3x=0

17. 18.

a) x?-2y=y? a) 16x°-8y—y’=0

b) .\‘2+2_\‘+,\'=6 b) x*+4y-8x=0




PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DesiepaibHOE I'OCYJaPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
yUYpexKJIeHNne BbICIIero ob6pasoBaHus

"Boskckuit rocynapcTBeHHbBI
YHUBEPCUTET BOIHOTO TpaHCmopra

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, m.¢d.-M.H., mpodeccop

OEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE IrOCYyIAPCTBEHHOE
6r0/1>keTHOE OOpa3oBaTe/IbHOE
y4pexK/JeHHne BbIclero obpasoBaHus

"Boskckuii rocynapcrBeHHbII
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®TBOY BO BI'YBT)

yn. Hecreposa, ba, Huxuuit Hosropom,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, a.¢d.-M.H., mpodeccop
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o=

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Kommiekcunie yncaa. Craoskenne KOMILICKCHBIX YHUCEI.

2. Haiitu obparmyio Marpumy A~' aas

1 0 -2
A= 1 1 2
1 3 0

3. BekTopHOe mpon3BeseHe BEKTOPOB.

4. Hanbr KOOPIWHATHI BEpPIITIH TPEYTONBHUKA
A(-2,1), B(-1,-2), C(7,4). Haiiru ypaBHEHHE u JJIHHY
BoicoTbl AH v meguansr AM.

Beasx B.H.

Kadenpa maremaTuknu
20__ — 20__ yuebusbrit rom, I cemectp

dks3aMeH 0o aucuuiLimbe "Bpicinias MaTeMaTHKa

nampagyienue moaroToBkn 23.03.01 Texrosorus TpaHCMTOPTHBIX
HIPOLECCOB

DK3AMEHAIIMOHHBIN BUJIET N 2

1. Kommnekcable yncia. Y MHOKEHHE KOMILITEKCHBIX YHCEJI.

r—y=2
2. Pemuts cucremy ypaBHeHUIT 2c +y =4
5z —y = 10.

3. CMmemanHoe MPOU3BeAeHNEe BEKTOPOB.

4. JTauwr KOOPAWHATHI BEPITNH TPEYTOJIbHUKA,
A(-2,2), B(-1,-1), C(7,5). Haiitu ypaBHeHHE U JJIUHY
Boicorhl AH. Hanmmcarh ypaBHeHue TpsiMoOii, MpOXOAIIel depes
Touky B napasnensro npsamoi AC.

Beasx B.H.



SPEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeepajbHOE I'OCYyapPCTBEHHOE
610/ 12keTHOE 0OpasoBaTe/IbHOE
yuYpexKJeHHne BbICIIero o6pasoBaHus

"Boskckuit TocyaapcTBEHHbBII
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxunuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, 1.¢.-M.H., mpodeccop

OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanabHOE rOCyIapCTBEHHOE
010/12KeTHOe oOpa3oBaTeibHOE
y4pexK/JeHHne BbIcIlero obpasoBaHus

"Bomxckuii rocysapcTBeHHbII
YHUBEPCUTET BOAHOIO TpaHcuopra

(®TBOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horopon,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, m1.¢.-M.H., mpodeccop

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 3

1. Kommniekcubie uncna. lemenne KOMIITEKCHBIX TUCET.

2 -1
2. At A=? A= 3 4
-2 1

3. CkamnspHOe TpOu3BEIEHNE BEKTOPOB.

4. JTaubt KOOP/IMHATbI BEpIIUH TPEYTONbHUKA
A(-1,1), B(0,—2), (C(8,4). Haiitu ypaBHEHHe W IJUHY BbI-
corbl AH u menuanst AM.

ﬁ@ Beanx B.H.

Kadenpa maremaTukn
20__ — 20__ yuebusrit rox, I cemectp

dk3aMeH 0o aucHuiLimHe "Bpicinas MaTeMaTHKa

nanpasienne noarorosku 23.03.01 Texrosorust TpaHCIOPTHBIX
TIPOTIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 4

1. Tpuronomerprdaeckasi (POpMa 3AIUCH KOMILJIEKCHBIX UHCE.

dr — 3y =1;

2. Pemmnts cucremy meromom Kpamepa { Sz 42y =5,

3. Bekropsr. Jluneitabie meiicTBusi HAJ BeKTOpaMu. JluHelinas 3aBu-
CHMOCTb BEKTOPOB.

4. JaHbr KOODJIMHATBI BEPIIHH TPEYTOJbHHAKA,
A(-1,2), B(0,—1), C(8,5). Haiitu ypaBHeHHWe ¥ JJIUHY BbI-
corbi AH. Hammcarh ypaBHEHHE NpAMOL, TPOXOAAMEH [epes
TouKy B mapasnnensHo mpsimoit AC.

ﬁ@ Beanx B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DesiepaibHOE I'OCYJaPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
yUYpexKJIeHNne BbICIIero ob6pasoBaHus

"Boskckuit rocynapcTBeHHbBI
YHUBEPCUTET BOIHOTO TpaHCmopra

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

. Pemnrs cucremy meromom Kpamepa {

. Hampr KOOPJAMUHATBI BEPIINH

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N: 5

. YMHOK€HHE KOMILIEKCHBIX THCENI B TPHTOHOMETPHUECKON (opme.

®opmyna Myaspa.

x—3y =4
dor+y=4

. Bazuc. Koopaunarer BekTopa. JInneiinbie onepanun HaT BEKTOPa-

MM B KOOpJAWHaATaX.

TPEYTONBHUKA
A(-2,0), B(-1,-3), C(7,3). Haiiru ypaBHEHHE U JJIHHY
BoicoTbl AH v meguansr AM.

3as. kadenpoii, m.¢d.-M.H., mpodeccop ﬁ%

Beasx B.H.

Kadenpa maremaTukn
20__ — 20__ yuebusrit rom, I cemectp

PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DeepaibHOE I'OCyJapCTBEHHOE
610/12KeTHOEe oOpa3oBaTeibHOE
yUYpexkKIeHne BbICIIero o6pasoBaHus

"Boskckuit rocynapcTBeHHbI
YHUBEPCUTET BOAHOIO TpaHcmopra

(®I'BOY BO BI'YBT)

yi. Hecreposa, ba, Huzxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, m.¢.-M.H., mpodeccop

. Boranciurs

. Jlasbr KOOPAUHATHI BEPIUH

dks3aMeH 0o aucuuiLimbe "Bpicinias MaTeMaTHKa

nampagyienue moaroToBkn 23.03.01 Texrosorus TpaHCMTOPTHBIX
HIPOLECCOB

DK3AMEHAIIMOHHBIN BUJIET N 6

. Marpurpr. Crnoxkenve 1 yMHOXKEHUE HA GHUCIIO.

1—14

(3 + 2i)?

. YpaBHeHUs TPIMO# B TPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMU.

TPEYTOILHAKA,
A(1,0,1),B(2,2,0),C(1,3,0). Haiitu yron ZA, BEKTOp-MeIUaHy

AM w nmomaab TPEYrobHUKA.

Beasx B.H.



SPEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeepaiabHOE T'OCYyIapCTBEHHOE
610/ 12keTHOE 0OpasoBaTe/IbHOE
y4YpexK/JeHHne Bbicllero obpasoBaHus

"Boskckuit TocyaapcTBEHHbBII
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®TBOY BO BI'YBT)

yin. Hecreposa, ba, Huxxunuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, 1.¢d.-M.H., mpodeccop

PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DesiepaibHOE I'OCYAAPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
yUYpexKJIeHNne BbICIIero ob6pasoBaHus

"Boskckuit rocynapcTBeHHbII
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, m1.¢d.-M.H., mpodeccop

o

o

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 7

1. Marpunpl. Y MHOXKEHUE MATPHII.

2+ 3

2. Boraucantn m

3. Yrom Mexjay NpsMBIMEA HA IJIOCKOCTH. YCJOBUS MAPAJIIETBHOCTH
U [EePHeHIUKYIAPHOCTH IPAMBbIX.

4. Hanpl xoopauHaThl BepmmH Tpeyronapiumka A(1,0), B(2,—3),
C(4,4). Haitrru yron ZA, sektop-memmany AM, NpOEKTIHIO Bex-
topa AC' — 2AB ua BekTop AC.

Bennx B.H.

Kadenpa maremaTukmn
20__ — 20__ yuebnsrit rox, I cemectp

dk3aMeH 0o aucHuiLimie "Bpicinias MaTeMaThKa

nanpasaenne noarorosku 23.03.01 Texrosmorust TpaHCIOPTHBIX
TIPOTIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 8

1. Onpenennremn. CBoiicTBa ONpeneIuTENeH.
2—3

2. Berumcjnrtb ——— .

(1+ 20)2

3. YpaBHeHUE [LJIOCKOCTH.

4. anb KOODJIMHATEI BEPIAH TPEYTONbHUKA
A(0,1,2),B(1,3,1),C(0,4,1). Haiitu yron ZA, BEKTOp-MeIUAHY

AM u miomaab TPEeYroJbHUKA.

Bennx B.H.



Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp
SPEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeepaiabHOE T'OCYyIapCTBEHHOE
610/ 12keTHOE 0OpasoBaTe/IbHOE
y4YpexK/JeHHne Bbicllero obpasoBaHus

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 9

"BomrKCKWii TOCYIAPCTREHHBIH 1. Pemenne cucreM muHEHHLIX ypasHenwii. Meron Kpamepa.
YHUBEPCUTET BOIHOTO TpaHcmopra' 921 6i
2. Beruucaurh -
(®I'BOY BO BI'VBT) (1—4)

3. Yroa MexAy IUIOCKOCTSIMH. YCJIOBUE MAPAJIETbHOCTA U TIEPIIeH-

yin. Hecreposa, ba, Huxxunuit Hosropon, N
JMKYJIAPHOCTH ILIOCKOCTEH.

603951

4. Haner xoopauuarshl BepmmH Tpeyronpaumka A(0,1), B(1,—2),
C(3,5). Haiitu yron /A, Bextop-menmany AM, TpOEKIMIO Bek-
topa AC — 2AB na Bextop AC.

Ten. (831)419 — 79 — 51

3as. kadenpoii, 1.¢d.-M.H., mpodeccop ﬁ@

Bennx B.H.

Kadenpa maremaTukmn
20__ — 20__ yuebusrit rox, I cemectp

PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DeiepaibHOE I'OCYJaPCTBEHHOE
6r0/12keTHOE OOpa3oBaTe/IbHOE
yUYpexKIeHne BbICIIero o6pasoBaHus

"Boskckuit rocynapcTBeHHbII
YHUBEPCUTET BOIHOTO TpaHCmopTa'

(®I'BOY BO BI'YBT)

yi. Hecreposa, ba, Huxxunuit Hosropom,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, m.¢d.-M.H., mpodeccop

. JlaHbr KOOPAMHATHI BEPITNH

dk3aMeH 0o aucHuiLimie "Bpicinias MaTeMaThKa

nanpasaenne noarorosku 23.03.01 Texrosmorust TpaHCIOPTHBIX
TIPOTIECCOB

SK3AMEHAIIMOHHBIN BUJIET Ne 10

. Pemenne cucrem nuneitabix ypasuennit metonoMm [aycca. Teopema

Kponekepa-Kanenan.

3—4i

. Boruncimmrs ——

(1+10)%

. YpaBHeHue npsaMoil Ha MJIOCKOCTH.

TPEYrOTHHUKA
A(2,-1,0),B(3,1,—-1),C(2,2,—1). Haittu yroa LA, Bekrop-
veuany AM w mIomaasp TpeyroJbHUKA.

Beasx B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeepaibHOE I'OCYyapCTBEHHOE
610/ 12keTHOEe 0Opa3oBaTeIbHOE
yuYpexKJeHHne BbICIIero oopasoBaHus

"Boskckuit rocynapcTBeHHbBII
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxunuit Hosropom,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, a1.¢.-M.H., mpodeccop

OEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE rOCyIapCTBEHHOE
6ro/>KeTHOE OOpa3oBaTe/ibHOE
y4pexK/JeHHne BbIcIero obpasoBaHus

"Bomxckuii rocysapcTBeHHbII
YHUBEPCUTET BOAHOIO TpaHcuopra

(®TBOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horopon,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, m.¢d.-m.H., mpodeccop

o

(o=

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 11

1. Kommiekcunie yncaa. Craoskenne KOMILICKCHBIX YHUCEI.

r—3y=4
2. Pemmnts crucremy ypaBHEHHUI 3z + 2y = 1;
S5z +y=4.

3. BekTopHOe mpon3BeseHne BEKTOPOB.

4. Hanbr KOOPIWHATEI BEpPIIIH TPEYTONBHUKA
A(-3,0), B(-2,-3), ((6,3). Haiirm ypaBHEHWE U JJIHHY
BuIcOTHI AH n mequnannsr AM.

Beanx B.H.

Kadenpa marematukn
20__ — 20__ yuebusrit rox, I cemectp

Dk3aMeH 0o aucuuiLmbe "Bpicinas MaTeMaTHKa

nanpassenne noarorosku 23.03.01 Texrosorust TpaHCIOPTHBIX
TIPOTIECCOB

SK3AMEHAIINOHHBIN BUJIET Ne 12

1. Komiuiekcubie 4ncia. Y MHOXKEHNE KOMIIJTIEKCHBIX THCEJ.

r+y=1;
2. Pemutt cuctemy ypaBHeHUit 20 —y =9;
or —y = 11.

3. Cwmeransoe IpousBeJeHne BEKTOPOB.

4. Naubt KOODMHATHI BEPILKH TPEYTrOAbHUKA
A(-3,1), B(-2,—2), C(6,4). Haiitu ypaBHeHWe W JINHY
BoicoThl AH. Hanmcarb ypaBHeHHe NpsMOi, MPOXOJSAIIEH depes
TouKy B mapaiienpHo npsamoit AC.

Beasx B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE IOCYIAPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
y4YpexK/JeHne BbIcllero oopasoBaHus

"Boskckuii rocynapcrBeHHbLI
YHUBEPCUTET BOIHOTO TpaHcmopra

(®TBOY BO BI'YBT)

yi. Hecreposa, ba, Huxxuuit Hosropomn,
603951

Ten. (831)419 — 79 - 51

3aB. kadenpoii, 1.¢d.-M.H., mpodeccop

PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
PenepanabHOE IroCyIapCcTBEHHOE
610/12KeTHOEe 0Opa3oBaTeibHOE
y4YpexKJIeHNe BbICIIEero o6pa3soBaHus

"Boskekuit ToCyIapcTBEHHbBIH
YHUBEPCUTET BOAHOIO TpaHcuopra

(®I'BOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horoposm,
603951

Ten. (831)419 — 79 — 51

3aB. Kadenpoii, 1.¢d.-M.H., mpodeccop

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 13

1. Kommniekcubie uncna. lemenne KOMIITEKCHBIX TUCET.

1 -1 3
At =7 A=
2. A-A"=7 A (3 1 4>.

3. CkansgpHOe POu3BEIEHNe BEKTOPOB.

4. Manwr KOOPJAUHATHI BEpIINH TPEyroJIbHUKA,
A(-2,0), B(-1,-3), C(7,3). HaiiTm ypaBHeHWE W IJIWHY
Borcotel AH m mennansr AM.

ﬁ@ Bennix B.H.

Kadeapa maTremaTuku
20__ — 20__ yuebusrii rom, I cemectp

Dk3aMeH no aucouiLimie "Bpiciias MaTeMaTukKa

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 14

1. Tpuronomerprdeckasi (POpMa 3AIUCH KOMILIEKCHBIX UHUCE].

r — 3y = 4;

2. Pemmuts cucremy meromom Kpamepa { Sz 42y = 1.

3. Bekropsnl. JIuneiinbre nelicTBusi HaJ BeKTOpamu. JIuHelHas 3aBu-
CHMOCTBH BEKTOPOB.

4. Tambt KOODJTMHATEI BEPITAH TPEYTONBHUKA
A(0,3), B(1,0), C(9,6). Haiitm ypaBHEHHME ¥ IJIMHY BBICO-
1 AH. Hamucats ypaBHeHUe TPIMOi, TPOXOIAIIEH Iepe3 TOUKY
B napaJutensuo mpsimoii AC.

ﬁ@ Benpx B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanabHOEe rocyapcTBEHHOE
610/12KeTHOEe oOpa3oBaTeibHOE
y4YpexKJIeHNe BbICIIEero o6pasoBaHus

"BoJkckuit rocyapcTBEeHHbI
YHUBEPCUTET BOAHOIO TpaHcuopra

(®I'BOY BO BI'YBT)

yn. Hecreposa, 5a, Huxxuuit Horoposm,
603951

Ten. (831)419 — 79 — 51

3aB. kadenpoii, 1.¢d.-M.H., podeccop

OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE rOCyIapCTBEHHOE
010/12KeTHOe oOpa3oBaTeibHOE
y4YpexK/JeHne BbIcIlero obpasoBaHus

"Bomxckuii rocysapcTBeHHbII
YHUBEPCUTET BOAHOIO TpaHcuopra

(®TBOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horopon,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, m1.¢d.-M.H., mpodeccop

o

L=

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 15

1. YMHO)KeHNEe KOMIUIEKCHBIX YHCeJ B TPUTOHOMETpUUecKoi dopme.
®opmyna Myaspa.

2. HaiiTy panr MaTpuiibl

1 -1 2 3
2 -2 4 6
A= 3 -3 6 9
1 -1 2 3

3. bazuc. Koopaunarsl BeKTOpa. JIuHeiHble oniepauy Hal BEKTOpa-
MU B KOOP/IMHATAX.

4. Jlanwr KOODAUHATBI BeEpIINH TPEyTOJIbHUKA,
A(-1,2), B(0,—-1), C(8,5). Haiiru ypaBHenue u JIMHY BbI-
corel AH w menmansr AM.

Bennx B.H.

Kadeapa maTemaTukum
20__ —20__ yuebmnsrit rom, I cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noaroropku 23.03.01 Texromorus TpaHCTOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 16

1. Pemenne cucrem nuHeHHBIX ypaBHeHnuii. Meron obpaTHoit MaTpu-
IIBI.
1—-2
(3 —2i)2

2. Bopraucaurb

3. YpaBHeHUs TPAMOil B TPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMU.

4. Jlanwr KOOPAUHATBI BEpIIUH TPeyrOJIbHUKA,
A(2,0,1),B(3,2,0),C(2,3,0). Haiitu yron ZA, BeKTOp-MeIUaHy

AM wu nomans TpeyroabHUKA.

Beasx B.H.



SPEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeepaiabHOE T'OCYyIapCTBEHHOE
610/ 12keTHOE 0OpasoBaTe/IbHOE
y4YpexK/JeHHne Bbicllero obpasoBaHus

"Boskckuit TocyaapcTBEHHbBII
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®TBOY BO BI'YBT)

yin. Hecreposa, ba, Huxxunuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, 1.¢d.-M.H., mpodeccop

PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DesiepaibHOE I'OCYAAPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
yUYpexKJIeHNne BbICIIero ob6pasoBaHus

"Boskckuit rocynapcTBeHHbII
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3as. kadenpoii, m1.¢d.-M.H., mpodeccop

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 17

1. Marpunpl. Y MHOXKEHUE MATPHII.
2—3i

2. Boraucantn m

3. Yrom Mexjay NpsMBIMEA HA IJIOCKOCTH. YCJOBUS MAPAJIIETBHOCTH
U [EePHeHIUKYIAPHOCTH IPAMBbIX.

4. Hanpl xoopauHaThl BepmmH Tpeyronpamka A(1,1), B(2,-2),
C(4,5). Haiiru yron ZA, sektop-memmany AM, NpOEKTIHIO Bex-
topa AC' — 2AB ua BekTop AC.

ﬁ@ Bennx B.H.

Kadenpa maremaTukmn
20__ — 20__ yuebnsrit rox, I cemectp

dk3aMeH 0o aucHuiLimie "Bpicinias MaTeMaThKa

nanpasaenne noarorosku 23.03.01 Texrosmorust TpaHCIOPTHBIX
TIPOTIECCOB

SK3AMEHAIIMOHHBIN BUJIET Ne 18

1. Onpenennremn. CBoiicTBa ONpeneIuTENeH.

1-— 34
2. Boraucoutb ———.
(2+ 3i)?
3. Daumnc.
4. Hanb KOOPIMHATHI BEpILIUH TPEyroJIbHUKA,

A(-1,1,2),B(0,3,1),C(—1,4,1). Haitru yron JZA, BekTOp-

meuany AM w maomaas TpeyroJbHUKA.

ﬁ@ Bennx B.H.



OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE rOoCyIapCcTBEHHOE
010/12KeTHOe oOpa3oBaTeibHOE
y4YpexK/JeHne BbIcIlero obpasoBaHus

"Bomxckuii rocysapcTBeHHbII
YHUBEPCUTET BOAHOIO TpaHcuopra

(®TBOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horopon,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, a1.¢d.-M.H., mpodeccop

PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DeiepaibHOE I'OCYJaPCTBEHHOE
610/12KeTHOEe oOpas3oBaTeibHOE
yUYpexKIeHne BbICIIero o6pasoBaHus

"Boszkckuit rocynapcTBeHHbII
YHUBEPCUTET BOIHOTO TpaHCmopTa'

(®I'BOY BO BI'YBT)

yi. Hecreposa, ba, Huxunit Hosropom,
603951

Ten. (831)419 — 79 — 51

3aB. Kadenpoii, 1.¢.-M.H., mpodeccop

o=

o

Kadeapa maTemaTukum
20__ — 20__ yuebusrii rom, I cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 19

1. Paar mMaTpuIibl.

9
2. Boraucantn M
(1—1)2
3. T'umepboura.

4. Haubl woopauHaThl Bepimuu Tpeyronbuuka A(1,1), B(2,-2),
C(4,5). Hatiru yron ZA, sekrop-memmany AM, NpOEKTHIO BEK-
topa AC' — 2AB na Bextop AC.

Beasx B.H.

Kadenpa maremaTukn
20__ —20__ yuebmsrit rom, I cemecTp

Dks3aMeH o aucHuiLmie "Bpiciiags MaTeMaTHKa

namnpasaerne moaroToBkn 23.03.01 Texrosorus TpaHCIOPTHBIX
HIPOLECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 20

1. ObparHast MaTpHUIa.

4— 33
2. Boraucaurb 71
(1414)2
3. ITapaboma.
4. Hanb KOOPIMHATHI BEpIINH TPEyroJIbHUKA,

A(2,-1,1),B(3,1,0),C(2,2,0). Haiitu yron ZA, BeKTOp-MeIUaHy
AM w mmomans TpPEeyroJLHUKA.

Benpx B.H.



KonTtpoJsabHas padora 1no teme

3.1 Ilpeaes u HenpepbIBHOCTDH (PYHKIIUH OHOM nepeMeHHOH (¢.o.11.)

BAPUAHT Ne 1

) . 5r% — 1 . =2+ 4 . Tr® — 2x
Loa) lim —; 5 - b) lim o - w— c) lim ———ou—
r—oo 5 — 3 + 12 — 2P z—o0 3= 4 20 — 1 z—00 \/Or9 + o + 3
2 a) i 3r2 =2+ 2 b i 3 — 125 )i 472 —3r — 1
La) lim—m———— ) m ————— c) lim————
T as1 40?2 —Rr + 3 =5 12 — 25 z=1 572 — 32 — 2
. sinTxr sin3x ) T sindx
3.a) m —— b) lim ——
z—0 422 2—=0 1 — cos &x

o2 22+ —1
4. lim —
z—1 3 — 22 4+ 32 — 3

o’/ —z—5
vz 5 b) lim (Va2 — 2 — /122 + 7)

5. a) lim
’ ) x—0 \/4—r—\/4+r 00
BAPHUAHT Ne 2
_ ) l+a+ 22 ot =223+ 1 ) VArt +2
l.a) Im —— b) m —————— c) hm —
z—00 2 + 3x + 4x2 " z=00 ® + B2 =00 /826 — 20 4+ 1
. B T AR . 22% —5r —3
2oa) s ooy P ims g odlmes
9.2 i 29,
: 3z . sint3w
3. a) }cli% sin?bx 2 :ILH—:{% | — cos2x
oo — 0922 + 262 — 24
4. Iim 3
r—3 r° — Oz
. vVI+35—-6 .
5. a) lim b) lim (a2 +4—+/a2—4
) e = lim (v Vit =1

BAPUAHT Ne 3

3r + 23 33+ 222 + 4x Vit —2r+1

La) Iim o5 b)) Jim —5 =5 c) lim Y16 =5
2 . 3, ¢ 2
.o+ 2r—4 . 1"+ 8 . bt +5r—1
2. lim —— b) lin Y lim —
a) lli,g 2 —92r —3 ) :ri>n—12 o a—| ‘) Iigr—ll 302 +2r —1
- tgEsinda . wesin?3r
3.a) lim L b) lim m—_
=0 32 x—0 xIn(1 + Tx)
2 &
. 41 —0
4. lim

a3 a3 4+ 2?2 — 21l — 45

5 a) lim Y94 b) lim (Va2 + 1 — /922 — 2)

r—7 \/32*;17— \/;r+18 00




BAPUAHT Ne 4

3 _ ) 2 ‘ 4
. x° —3r +4 o At — 3+ 2 . 3r*—2
l.a) lim — , b) lm ——— c) lim
z—o00 H13 — 212 — 8§ r—oo  0I? — 0T T—+00 'I‘8 ~ 3r+14
o 2224+ 3x—1 22— 16 . 322 —bBr—2
2.a) lim ————— b) lim - ¢) lim —5———
z——1 24+ 20 +5 r—4 73 — 64 =2 222 — 12 — 6
372 sin?2x
3. a) m ———— b) Ilm ———
) —0 sin24x ) =01 — cosdx
203 4222 43— 3
4. hm

r——1 34+ 2 +ax+1

. VIT—xr—4 ) : .
a) lim b) lim (Va?2+1—+/422 -2
s sy AL AV v )

ot

BAPUAHT Ne 5
R gy | . Ar* + 322 Vit +3r+1

Loy sy Vigs— ey 9 —5s5s
2« ‘ 2 -2 }
%+ 3r + 2 c—9 bt —x —4
2.a) llm ———— b) hm ——— c) lm ———M—
) ) ) =1 372 — To + 41

r——2 202 — 1 =3 13 — 27

‘ . sing sin b . cosbr —1
PO TR VT
o 4216
4. lim 5
72 r? —2r
6—1—+2+:
5.a) lim v _ P2t b) lim (V422 — 1 — /222 + 1)
r—2 11—7—3 T—00

BAPUAHT Ne 6
3r2 —2r—1 272+ —8 VArS +7

1. lim —m— b) im ————— =) i
a) TI—I>I:>10 da?2 — 8z + 3 ) :rglolc 3x 4+ 4a3 ) T1—1>1310 213 — 1
2 . 2 y a2 ‘ ¢
4+ 3r—1 e —4 204+ 3xr — 2
2. hm ————— b) lim —— - lim ———————
2) Tgl_ls 2 4+2r—3 ) 'r:lig 3 —8 2 T—1}1—12 422 + 9z + 2
T tg3x |
3. a) lim — J b) lim ———
r—0 5712 (f) r—0 arcsi ng

3 .

T — 3x 4+ 2

4 lm—————
elat —dr+3

19—z — /13 +x
5. a) llrli)lé\/ S—T'i;riﬂ - b) Jgi(v91’2+7—\/;r2—7)




PacueTHo-rpajduyeckasi padbora mno teme
3.2 1uddepenunanbHoe HCUUCTeHHe (PYHKIIUM OHOMH NMepeMeHHOM

BAPUWAHT Ne 1
1. g dyuxmm y = 22 — 22 + 1
(a) maiimn ypasnenine Kacareabioii
I HOPMAaJ B TOUKe ¢ adberecoil g = 0;
(b) maiiTu ypasienine Kacarebioii,

napasiegabioi npavoit 2 —y = 0.

2. Haiimi nponssoanyio pyukimmn
[

y= ev Sillﬁ_

3. Mecneosath (hVHKINIO T TOCTPOUTEL Tpadhik.

(a) y=(z—1)(z+2)?
2+ 2r+1
D=

BAPUAHT Ne 2
1. st pyvusnnmn y = 22 + 3z — 1
(a) maiiTn yvpapmenie Kacare hHoil
I TOPMAJI B TOUKe ¢ adenmccoii rg = —1;
(b) maiitu yvpasnenue Kacareboil,
nmapaie Lo npavoit br —y 4+ 2 = 0.
2. Haiimi nponssoanyio pyvikimm

arcsin /T
y = 2 i

3. HMecaeosarh (hyHKIMIO H HOCTPOUTEL Tpaduk.
(a) y=(z—1)(z+3)?
22 + 6

b) y= .
(b) y —x+ 2

BAPWAHT Ne 5

1. s gyoxmmn y =22 — 2+ 1
(a) maiiTn ypapnenie Kacate ol
I HOpMATH B TOouKe ¢ aberecoii zg = 0;
(b) maiirn ypasimenne KacareJannoii,

napaLieabioil npsgavoii 3z +y —4 = 0.

2. Haiirn nponsso,inyio (hyvuKimnmn
coslnzx

y=5vVri+1,

3. Hecaenoarnh (pyHKIHIO U OCTPOUTE TpadiK.

(a) y= (2 —1)(xr—2)?
27 + 1 —2

by v=—"""3

BAPUAHT Ne 3

1. s pyvoxumn y = —22 + 22 + 1
(a) maiiTn yvpasnemnne Kacareabuoii
I HOPMAaJIH B TOUKe ¢ adcnmccoii g = 0;
(b) waiiTn ypapneiine KacaTeabioil,

napasicibioil npavoii 4 —y + 3 =0.

2. Haiirn npoussojnyio ¢y ki
arccos r
y=In(———+1).
x

3. Mecnenoparh (pYVHKINIO 0 TOCTPOHTD Tpad UK.

(a) y=(z+1)(z+2)?
r? — 3z
—r+1

(b) v

BAPUAHT Ne 4

1. Tas pyikmmn y = —22 + 32 + 1
(a) maiiTi vpasnemnme KacaTeIbioil
I HOPMAJTH B ToUKe ¢ abenmcecoii rg = 1;
(b) maiiTn ypaprnenme KacaTeanbHoil,
napaLIeabLIoi npavoit br —y — 7 = 0.

2. ]Iﬂﬁ'l'l[ MTPOHBBOJTHVIO (PYVITKITHI
I . .
Ssinﬁ

y= :
arccos r
3. Mecaenosarn (DYHKIHIO T TOCTPORTE Fpadhik.
(a) y=(z—3)(z —2)

(x+1)?
T+2

(b) v

BAPWAHT Ne 7
1. Mg dpyukimn y = 22 + 3z — 2
(a) waiiTn ypapnenmue KacarTenbioi
H HOPMAJIH B TOUKe ¢ abenuccoit zg = —1;
(b) maiiTum ypasnenne KacareabHoi,
napaJieannoil npavoit br —y + 12 = 0.
2. Haiirn nponssoanyio (py ki
In?(22 + 1)
arccosr

3. Heeaenosarh (pVHKIHIO T TTOCTPORTEL Tpachik.

(a) y=(z+1)(z—2)*
222 — 6

| .
(b) v —r + 2



BAPHAHT Ne 6

1. s gyuxnmn y = 22 — 22 + 2
(a) maiimn yvpapuenne Kacarebioii
I HOPMAaJ B TOUKe ¢ aberecoil g = 0;
(b) maiiTn vpasnenne Kacarenbnoii,

napaLIeJanioi npsvoit 2o —y — 3 = 0.

2. Haiitn nponssoiyio (pyiukimnmn
2
In* /z
cosT

3. Hecaenosath (hyHKIHIO W TOCTPOHTL TpacpuK.

(a) y=(z—1)(x—3)
222 + br
Wv="r

BAPWAHT Ne 9

1. s yaxunn y = —22 + 3z + 2

(H}l HANTH VpaBpHerome KACATCILITON
H HOPMAJH B TOYKE® © abCIHecoii Iy = ]_

(b) maiitn ypapienne KacarejabHoii,
napaiebinoil npgasoit br —y — 8 = 0.

2. Haiitu mponssoinyio (pyHKinmn
[COST

y = QV‘ r .

3. Hecnenosars (pyHKIHIO W TOCTPOUTL TPagiK.

(a) y=(2+2)(z+1)>
2rt+1r—1

) v=—"r

BAPMWAHT Nt 10

1. L pyvngmnm y = t— x4+ 2
(a) maiiTn vpagienmue Kacaresnboi
I HOPMAJIH B ToUuKe ¢ abeiecoii xg = 0
(b) maiitn vpapnemnne KacareJannoii,

napasteanioil npavoi 3r+y—1=0.

2. Haitrn npon3so iy io (pyikimm
arccos /T
y = 2 x

3. Hecaenoparh hyHKIHIO H TOCTPORTL TpadiiK.
(a) y=(z+2)(z—1)*

(h) y = 272 —2r+ 2
v= —r+1

BAPUAHT Ne 8

1. s pyvikmmn y = —22 + 22 + 2
(a) maiiTu vpaBhenmne Kacare Lol
I HOpMAaJn B Touke ¢ aberncecoii g = 0;
(b) maiiTi vpapneine KacaTeabioi,
napasLie Lo npavoil dr —y + 9 = 0.
2. Haiirn nponssoanyio ¢y HKIHI
coslnz
241

3. Mecqemopars by HKIHIO T TOCTPORTL Tpadik.

(a) y=(z+1)(z —3)?
272 —dr—1
b y=——r

BAPWAHT Ne 11

1. T dyukmm y = 22 — 22+ 3
(a) maiiTn ypapHnemmne KacareabHoii
I HOpPMAaJI B TOUKe ¢ aberccoii g = 0;
(b) maitTu ypapnenne KacaTeabioii,

nmapasaeaninoil npavoit 2r —y +9 =0.

2. Haiimu nponssonyio (hy oK
arctg®r

In(23+1)

3. Heenenonarh (pyHKINIO H MTOCTPORTL TpadiiK.

(a) y=(z +2)(z+3)?
21 4+ x4+ 5
b y=——

BAPHWAHT Ne 12

1. La vk y = 22 + 32 — 3
(a) maiiTn ypapnenine Kacareasbiioi
1 HOPMAJIH B TOUKe ¢ abermecoil zg = —1;
(b) maiiTi vpapuenne KacaTeanbioi,
napaLieaLnoi npavoit br —y + 13 = 0.
2. Haiiru npoussonyio by oK
In?(z® + 1)
aresinz

3. Heeaenosarh (pyIKIHIO W TOCTPOUTE Tpadphik.

(a) y=(x+3)(z+1)2
2 —2zx+1

b)v="773



BAPHWAHT Ne 13

1. s gyuxnmn y = —22 + 22+ 3

(H:l naiiru VpaBHoeme KacaTe Lok
H HOPMAJH B TOYRE © El(}(‘l[l[(‘(‘(}l"[ Iy = O

(b) maitru vpapnenne KacareLHoOIl,
napaJsicanioil npavoii 4z —y 4+ 11 = 0.

2. Haiimu nponssoiyio (pyikimmn
3+ 1

y=m’(——)

ST

3. HMecneposath (hyvHKIHIO W TOCTPOUTEL TpacpuK.

(a) y=(z+3)(x — 1)
[ oy |

b) y=—"—

BAPUWAHT Ne 14

1. s dyukimn y = —22 + 32+ 3
(a) maiiTn ypasienne Kacareabioi
I HOPMAaJH B TOUKe ¢ adDerecoil ry = 1;
(b) maiiTun ypapienne Kacarebioii,

nmapaieaninoil npavoii br —y — 16 = 0.

2. Haiimn nponssoanyio pyiukimnn
N

y = 3COST,

3. Hecnenosars (pyHKIMIO 1 TOCTPORTL Tpadg k.

(a) y=(z+3)(xr+2)?
(r+ 1)

(b) y="—""77

BAPWUAHT Ne 17
1. s dpyaxmmm y = 22 + 3z — 4

(H]l naiirn VpapHemnme KacaTe LIl

H HOPMaJIH B TOYKEe ¢ }16(‘|[I[(‘(‘Uﬁ Ip = —]_

(b) maiimu ypasienne Kacarejabioii,
nmapaIeanLnoil npavoit br —y + 14 = 0.
2. Haiirn nponssoinyio pyukimun
3
In°(1 + %)
241

3. Hecaenoarnh (PYIKIHIO U TOCTPOUTE TpadiK.

(a) y=(z—2)(z— 1)
272 — 6x
D yv=—""1

BAPUAHT Ne 15

1. s pyvikmmn y =22 —x + 3
(a) maiiTn vpapnenne KacaTeabHoil
I HOpMAaJIH B ToUKe ¢ adbcruccoii g = 0;
(b) maiiTn vpapnenne KacaTeaLHoil,
napasuIcIbnoi npavoit 3z +y — 15 = 0.
2. Haiirn nponssoanyio ¢y HKIHm
sin
3. HMecaemosars (hyHKIHIO T TOCTPORTL Tpaik.
(a) y=(z+3)(x—2)?

) 24+
) Y= r+1

BAPHWAHT Ne 16

1. s pyvaxmmn y = 22 — 22 +4
(a) maiiTn yvpasnemnne KacaTeabHoii
I HOpMAaJIH B TOUKe ¢ adcnuccoil g = 0;
(b) maiiTn ypapuernne KacaTeabioil,

napasLIcabLnoil npavoii 2o —y — 23 = 0.

2. Haiirn nponseoinyvio gy ki
cos?r
y= -
3 +1

3. Heenenopars (pyvHKIHIO W TOCTPOUTD T'padiK.
(a) y=(z—2)(z+ 1)

272 —1r—1

] =
(h) v r+1

BAPUWAHT Ne 19

1. Jlas pyukin y = —z2 + 3z + 4
(a) mailTn yvpaBnenme KacaTeanLioil
I HOpMAJT B TOUKe ¢ abenmnccoii rg = 1;
(b) maiiTn vpasnenine KacaTeInbHoil,
napaLIeanLIoi npavoi br —y — 22 = 0.
2. Haiirn npoussoanyvio (pynKimm
cosT
3. HMeenenosarh (pVHKIHIO T TOCTPOHTEL TpadhiK.

(a) y=(z—3)(z+2)*
227 — 3z

(b) y=—""7
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PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DeepaibHOE I'OCyJapCTBEHHOE
610/12KeTHOEe oOpa3oBaTeibHOE
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Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET Ne 1

0. (a) y = cos 3z - e* +1

v) [ 2

2 —b5x’
1. Juddepentnan dbyukiun oaaoit nepemennoit. OCHOBHbIE TEOPEMBI O
auddepeHaTax.

1‘2

(c) (1 +y*)dx = xdy

(a) d(

2. TlepBoobpa3unas. Teopema 0 MHOXKECTBE TIEPBOOOPA3HBIX.

=7
sinx) '
(a) Haiitu F(z), eciu f(z) = 2* + 2x.

3.y — y = x cos 3.
T

Besarnix B.H.

Kadeapa maTemaTuku
20__ —20__ yuebmsrit rom, IT cemectp

DK3aMeH o gucuumanie "Bpiciliag MaTeMaTuka

namnpasaeane moaroToBku 23.03.01 Texrosorust TpaHCIOPTHBIX
TIPOIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 2

tg2x
0. (a) y = m,
(b) [VTx —2dx

1. Dkcrpemym DyHKIUU OnHOM Tepemennoil. Heobxomumbie yeaoBms.

="  (Qy=y+1

(a) UccnenoBarb Ha sxcrpeMyM QyHKIUIO
y=2x>—3x+5.

2. Omnpenmenennbrii naTerpai. [eoMeTpudIecKuil CMBICST OMpPeIETIEHHOTO
HHTerpaJia.

(a) y=22, y=0,2=1, S=°

3.y + 21y = e sinz.

Beanx B.H.
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Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 3

(c) 2y’ = /1 —y2,

2391:72
0. (a) y= e y' =7
(b) [(3z +4)'%dz.

1. WUnurepBasibt MOHOTOHHOCTH byHKIMA. /ocTaTodHble yCIOBUS CTPO-
TOMl MOHOTOHHOCTH.

(a) Haiitu mETEpBAIB MOHOTOHHOCTH bYHKIAH § = 2° — 121 + 5.

2. Heonpenenennstit uarerpai. CBoificTBa HEOMPEIETEHHOIO HHTETPAIA.

22 2
(a) f &d;ﬂ

T

3.y =ylz+1)? y(0)=1.

Beasx B.H.

Kadenpa maremaTuknu
20__ — 20__ yuebusrit rom, I cemectp

dks3aMeH 0o aucHuiLimbe "Bpicinas MaTeMaTHKa

nanpassenne noarorosku 23.03.01 Texrosorust TpaHCIOPTHBIX
TIPOTIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 4
0. (a) y = /x-cos(bx —8), ¢ =7
. dx
) J

/ 2
— c)xy =x°—1
cos? 4x (c)
. 9rcTpeMyM (QYHKIMH OMHON TepeMmenHoi. JlocTarounble yCaIoBuUS.

p—

(a) Uccaenoparh Ha sKCTpeMyM (bDYHKINIO
y =x3— 12z - 7.

2. Jlunetinpie Y 1-ro mopsaka. Meros Bapuwanuu TpOW3BOIBHON T0-
CTOAHHOM.
2

x

(a) ¥ —ay=a37.

3.y=2>+4x+3, y=2+3
S =7

Bennix B.H.
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Kadeapa maTemaTukum
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DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N: 5

1
0. (a)y=(=+5)-e™tt ¢ =2
x

O sy @7 VIR

1. Bomykiocts (Borayrocts) rpaduka dyaknuu. Touku meperuda.

(a) HaiiTn nHTEpBAIBI BBITYKIOCTH (BOTHYTOCTH) Tpadrka HyHK-
Raact
y =3+ 322 — 9z + 14.

2. Ompemenennniii naTerpaji. CBoiicTBa OMPEACTIEHHOTO HHTETPAJIA.

1
(a) [er* ldz.
0

2y x?
3.y — 2 = .
y T cos? x
Benpx B.H.

Kadeapa maremaTuku
20__ — 20__ yuebusrit rom, I cemectp

dk3aMeH 0o aucouiLimbe "Bpicinas MaTeMaTuKa

nanpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOTIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 6

0. (a) y = ¥z -sin(bz — 2), ¢ =?

(b) [2%*'dx (¢) V1 —y2dx = zdy
1. TIpoussonnasi. OnpeaeneHye M TeOMETPUIECKUH CMBICIL.

2x
€ /

a = =

@ v={Ee—s Y
2. Heonpenenennblii maTerpan. MeTom MHTErPUPOBAHUS TI0 9ACTAM.

(a) [(2z —1)coszda.

3.y —2zy =2z + 5)7(2””2.

Beanix B.H.
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Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 7

65:1:2—0—1
0. () y = cos 3z’ y =7
dx
b § v =1 2
0) 5o @ay =14y

1. TIpemen mepemennoii. OCHOBHBIE TEOPEMBI O TPEIETAX.

(a)
. 6z +5bx—1
Iim ——mm—.
r—>—-13224+22—1

2. Heomnpenenenunstit naTerpas. MHBapuanTHOCTL (POPMY UHTETPUPO-
BAHUSI.

(a) [

.y = (zy + 2y) cosz.

arctg®x

Tra2 dzx

w

Beanix B.H.

Kadeapa maTemaTukum
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namnpasyaeane moaroToBku 23.03.01 Texrosorust TpaHCIOPTHBIX
TIPOIECCOB

DK3AMEHAIITMOHHBIN BUJIET Ne 8
0. (a) y= (2 + 1)17 carcsinz, y =7
b) [ V22 +1dz  (¢)y -sinz =y

1. Hempepwirocth dyakimu B Touke. Onpenenenne. Knaccudukarms
TOYEK PA3PHIBA.

(a)
.33+ 227 + 4x
lim ———————
z—oo 2243z —2

2. Jlunetinbie nuddepenimanbHble ypaBHEHNS IEPBOro mopsiaka. Meron
Bapualluu IIPOU3BOJILHON I1OCTOAHHON.

Y
(a) y/—g = a°.

3.y=x—-2, y=2%—4x+2
S =?

Benpx B.H.
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IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 9

PEJEPAJIBHOE ATEHCTBO
MOPCKOTO 1 PEYHOTO
TPAHCIIOPTA
PegepaabHOE rocyJapcTBEeHHOE
6101KeTHOe obpa3oBaTeIbHOe edrts o , Y
y4upexKJeHune BbICIITEro o0pa3oBaHusd 0. (a) y = arcsin 7z’ y = () y' = 25
dx
(®) f sin® £
[}
1. Ilpouseoauas. [Ipoussonnas gacTaOro AByX dyHKIMA. Beisom dhop-
mynnt (tg x) = .

"BoJkckuit rocyapcTBEeHHbI

YHUBEPCUTET BOAHOIO TpaHcuopra
?+3
Y =T

a =
(a) y=——
2. IV nepBOro mopsiaka: OCHOBHBIE onpeenerusd. 1Y ¢ pasmeneHHbIMu

(®I'BOY BO BI'YBT)

yn. Hecreposa, 5a, Huxxuuit Horoposm,
603951
Te. (831)419 -79-51 IePEeMEeHHbIMU.
(8) ¢ + (y— 1) dy = 0.
3.y=2>-2z, x+y=2
S =7

ﬁ@ Bennx B.H.

3aB. kadenpoii, 1.¢d.-M.H., podeccop
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IIPOIIECCOB
DK3AMEHAIIMOHHBIN BUJIET Ne 10

—

OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHHOTO

TPAHCIIOPTA
PenepanabHOE TOCYIapCTBEHHOE
610/12kKeTHOEe oOpa3oBaTeibHOE 5
yupexKJieHUe BhIcIIero obpasoBaHus 0. (a) y = s y =
22—1— In7z’ ,
b ~7d ) 3ad; 1 dr =
"Bomxckuii rocysapcTBeHHbII (b) fe* 7dx (c) Bzdy + (1 +y7)dw =0
YHUBEPCHTET BOJHOTO Tpancrnopra' 1. IIpenen nmepemennoit. OCHOBHBIE TEOPEMBI O TIPEIEIAX.
(®I'BOY BO BI'YBT) (a)
. 4z* + 322
i im .
yna. Hecreposa, 5a, Huxuuit Horoposm, oo B3 — 22 + 1
603951
2. Broruncienwue mI0OMa M ma0CKOH (pUTyphl.
Ten. (831)419 — 79 — 51
(551 (a) y=(z-1?% y=02=2
S =7
! y — 73
3. Yy +==x"+2zx+1.
x

ﬁ% Beanx B.H.

3as. kadenpoii, m.¢d.-M.H., mpodeccop
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PEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DeepaibHOE I'OCyJapCTBEHHOE
610/12KeTHOe oOpa3oBaTeibHOE
yUYpexkKIeHne BbICIIero o6pasoBaHus

"Boskckuit rocynapcTBeHHbI
YHUBEPCUTET BOAHOIO TpaHcmopra

(®I'BOY BO BI'YBT)

yi. Hecreposa, ba, Huzxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3aB. kadenpoii, 1.¢d.-M.H., podeccop

(o

(o

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 11

. (a) y=+/x-cos(dz —3), y =7

(b) fdix (c) y =+/1—y?sinx

10z — 3

o

1. IIpounsponnasa mpousBemenns: ABYX (PYyHKITAI.

(a) y=2t +sin2z+7, y" =7

[\]

. duddepentnanbubie ypaBHeHus: BTOPOro nopsiaka. OCHOBHBIE Ope-
Jenenns. Ypashenus suga y’ = f(x).

(a) ¥y’ =3 + cos .
3.y=4dr—2%, x+y=4
S =7

Bennx B.H.

Kadeapa maTremaTukum
20__ —20__ yuebmsrit rox, II cemectp

DK3aMeH 110 Aucuumanie "Bpiciliag MaTeMaTuka

namnpasaenne noaroropku 23.03.01 Texromorus TpaHCIOPTHBIX
MIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET Ne 12

0. (a) y = 1’15 . ecosx’ y/ =7

(b) [(2—2)"dx (c) v =+/1—y%cosx
1. IIponspomHasg CyMMBbI M PA3HOCTH ABYX (DYHKIIHIH.

(a) y=a"+e 2 +6, y =2

[\]

. HIuddepenmnaabubie ypaBHEHN € PA3IEAIIONINMICA IEPEMEHHBIMH.
(a) 23y?dx + yxdy = 0.

3.x24+y=5 y=—22+6x—5
S =7

Bennix B.H.



OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE rocyIapcTBEHHOE
610/12keTHOEe oOpa3oBaTeibHOE
yupeKJieHne BbIcIero obpasoBaHus

"Bomxckuii rocynapcTBeHHbII
YHUBEPCUTET BOAHOIO TpaHcuopra

(®I'BOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuauit Horoposm,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, 1.¢.-M.H., mpodeccop

PEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeiepajbHOE I'OCYyaPCTBEHHOE
610/ 12keTHOEe 0Opa3oBaTe/IbHOE
yUYpexkJIeHne BbICIIero o6pasoBaHus

"BoskcKuit rocynapcTBEHHbBII
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

3aB. Kadenpoii, 1.¢d.-M.H., mpodeccop

o

oo

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 13

1
0. (a) y= e ‘In(6z +1), o' =?

b) [ — 2t

/=9 3 1
cos?2(3z + 1) (c) zy T

p—

dopmbl epBoro audepenuaa.
(a) d(sin(z? + 3)) =?

2. Omnpenenennblii naTerpas. MeTos HHTErpUPOBAHAS MO JACTIM.
1
(a) [(2z+1)e"du.
0

3. v +32%y = (z+ 1)6_'”3.

Beanx B.H.

Kadeapa maremaTukm
20__ — 20__ yuebusrit rom, I cemectp

dk3aMeH 0o aucuuiLimbe "Bpicinas MaTeMaTHKa

nanpasienne noarorosku 23.03.01 Texrosorust TpaHCIOPTHBIX
TIPOTIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 14

arctg x
0. (a) y = o g y =7 (¢) cos?® ydx = xdy
x
by [ — 2
®).J (5 + 8x)*

1. Tuddepennnan cyMMbl 1 9aCTHOTO ABYX (PYHKITHIA.

z2 43
= — =7
(a) y n(7z 1)’ dy =1

2. Omnpenenennsrii waTerpa. Leomerpuaecknii cvbica OU. @opmysta

Hrurorona-Jleiibuuma.

(a) jl;(xQ + 3z —1))dz.

, 2 3*
3. Yy + —Yy = -
T T
Bennx B.H.

. Iuddepennman dbysknum onHOM mepeMenuo#t. MHBapraHTHOCTH



OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE rOCyIapCTBEHHOE
610/12KeTHOEe oOpa3oBaTeibHOE
y4YpexK/JeHne BbIcIIero obpasoBaHus

"Bomxckuii rocynapcTBeHHbII
YHUBEPCUTET BOAHOIO TpaHcuopra

(®TBOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horoposm,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, m.¢.-M.H., mpodeccop

OEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE roCyIapcTBEHHOE
610/12KeTHOEe 0Opa3oBaTeibHOE
Y4YpexKJIeHNe BbICIIEero oopa3soBaHus

"Bomxkckuii rocysapcTBeHHbIH
YHUBEPCUTET BOAHOIO TpaHcmopra

(®I'BOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horoposm,
603951

Ten. (831)419 — 79 - 51

3aB. kadenpoii, 1.¢d.-M.H., podeccop

oo

(o

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 15

(x +2)t0
0. () y=~—>"—, ¢ =7 "= y(3x%+5
(@y=-—z— ¥ (c) ¥ =y(32° +5)
x
) [ —
®) ] sin®(2z — 5)
1. Boutyksocrs/Borayrocrs rpaduka dyrkuuu. Touku neperuda.
(a) Haiitu unrepBasibl BbILYKJIOCTH 1 BOTHYTOCTU rpaduka QyHK-
u
y = 223 4 322 — 192 + 24.
2. Jluneitanie /1Y mepBoro mopsika.
Y
r_ < =
() y' =~ =u

3.y=x> 42 +2 x+y=2
S =7

Beasx B.H.

Kadenpa maremaTuknu
20__ — 20__ yuebusrit rom, II cemectp

dks3aMeH 0o aucuuiLimbe "Bpicinas MaTeMaTHKa

nampagyienue moaroToBkn 23.03.01 Texrosorus TpaHCMTOPTHBIX
HIPOLECCOB

SK3AMEHAIIMOHHBIN BUJIET N 16

0. (a) y=e3% -tgox, oy =? (c) wy’ =2° -1

dx

o) J Br 117

1. Beckoneuno 6osibine u 6eCKOHETHO MaJible BeTnanHbl. CBSA3b MEKIY
6.6. u 6.m.

(a)

. bx2—x—4
m ——F .
z—13x%2 —Tr+4
2. Heomnpenenenmnbrit uaterpaia. CBoiicTBa HEOIPEALICHHOTO HHTEIPAJIA.

(a) [ @dm.

3.y —y=3ecosz.

Bennix B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanabHOEe rocyapcTBEHHOE
610/12KeTHOEe oOpa3oBaTeibHOE
yUYpexKJIeHNe BbICIIEero o6pasoBaHus

"BoJkckuit rocyapcTBEeHHbI
YHUBEPCUTET BOAHOIO TpaHcuopra

(®I'BOY BO BI'YBT)

yn. Hecreposa, 5a, Huxxuuit Horoposm,
603951

Ten. (831)419 — 79 — 51

3aB. kadenpoii, 1.¢d.-M.H., mpodeccop

OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE rOCyIapCTBEHHOE
O610/12KeTHOEe oOpa3oBaTeibHOE
y4YpexK/JeHne BbIcIIero obpasoBaHus

"Bomxckuii rocysapcTBeHHbII
YHUBEPCUTET BOAHOIO TpaHcuopra

(®TBOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horopon,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, a.¢d.-M.H., mpodeccop

o

(o=

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 17

r—92)°
0. (a,)yzi(3 2), y =7

cos 2x
(¢) dz+z(1+y*)dy =0

(b) [ V/5x + ldz

1. WurepBasibl MOHOTOHHOCTH byHKIMA. /loCcTaTouHbIEe YCIOBUS CTPO-
TOil MOHOTOHHOCTH.

(a) Haiitm maTepBaTLl MOHOTOHHOCTH byHKIIHT Y = 5 + 322 — 8.

2. JluneiiHO 3aBUCHMbBIE U JIMHEHHO He3aBucuMble MyrKmnn. Onpemesnu-
Tenb Bporckoro. @yHaamMeHTanbHAsA cUCTEMa perreruii. Teopema,
o crpykrype obirero pemteans JIOAY 2-ro nopsaka.

(a) y" — 6y +9y =0.
3.y=22-2z+1, y=x+1
S =7

Bennx B.H.

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumanie "Bpiciiag MaTeMaTuka

namnpasaenne noaroropku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBLIN BUJIET N 18

Y

. Dkerpemym dyHKIME OHON 1tepemennoii. HeobxomumMble ycaoBus.

(a) UccaenoBarb na sxcrpemMmym QyHKIUIO
y =23 — 3z + 14.

2. Jluneiinbie omHOpOAHBIE TuddEpPEHITATLHBIE YPABHEHUS 2-TO TTOPSII-
ka. CroiicrBa pemennit JIOJLY.

(a) y' —4y' + 3y =0.

w

Ly=x2+22+1, y=—-x+1
S =7

Beasx B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeepaabHOE TOCyJapCTBEHHOE
610/ 1>keTHOE 0Opa3oBaTe/IbHOE
y4YpexK/JeHHne Bbiclero obpasoBaHus

"Boskckuii rocynapcrBeHHbLI
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®TBOY BO BI'YBT)

yin. Hecreposa, ba, Huxxuuit Hosropomn,
603951

Ten. (831)419 — 79 - 51

3aB. kadenpoii, 1.¢d.-M.H., mpodeccop

OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE rocyIapCcTBEHHOE
610/12kKeTHOEe oOpa3oBaTeibHOE
yupeKJieHne BbIcIero obpasoBaHus

"Bomxckuii rocynapcTBeHHbII
YHUBEPCUTET BOAHOIO TpaHcmopra

(®I'BOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horoposm,
603951

Ten. (831)419 — 79 - 51

3as. kadenpoii, 1.¢.-M.H., mpodeccop

oo

o

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rom, II cemecTp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

namnpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 19

0. @Wy=(5-3 s, ¥=? (@ =
. a? ’ . sin y
dz
py [ 9T
®) fsin2(2—x)

1. Ilpoussoguas dyukiun. OCHOBHBIE TEOPEMbBI O TPOU3BOIHBIX.

N

. IlepBoobpaznasi. Teopema 0 MHOXKECTBE MEPBOOOPAIHBIX.
(a) Haittu F(z), ecnm f(z) = 23 — 22 + 5.

3.y +y=eb"

Bennx B.H.

Kadeapa maTremaTuku
20__ — 20__ yuebusrit rom, IT cemectp

Dk3aMeH no aucouiLimie "Bpiciias MaTeMaTukKa

nanpasaenne noarorosku 23.03.01 Texromorus TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET Ne 20

0. (a) y = (3x + arcsinz) - 2%, o/ =?

dx foao
®) cos2(6z +4)’ (c) y'sin”z =y

1. HempepsiBroCcTb dyHKIMH B Touke. OCHOBHBIE TEOPEMBI O HEIPEPHIB-
HBIX (DYHKITUIX.

(a)
. 2+ 3z +2
lim ————M—.
22222 -2 —6

2. JIOJLY 2-ro mopsiaka ¢ MOCTOSHHBIMEA KO3 PUIIMEHTAMHA.
(a) v" + 8y + 25y =0.

3.y=2>+22+1, y=2+3
S =7

Beanx B.H.



KonTposabHag pabora 1mo Teme "MeToabl pellleHus 3aa9
JIMHEITHOTrO IIpOorpaMMUPOBaHUs"

Bapmnanr 1

r1+ 19 <11
—x1+x2§7
1’1§7
ZBQSG
2120, 29 >0
F =2x1+ 29 = max

T+ 279 > 2
$1—3ﬂ]2§3
—3$1+25L’2§6

2120, 29 >0
F=—-x+x— max

Bapuant3

—x1+x2§5
x1+ a2 <15
ZB1S9
SL’Q§8

2120, 29 >0
F=2x1+ r9 = max

201 +1x9 > 1
$1—.’E2§2
—2x1 + 19 <2

2120, 29 >0
F =z +29— max

BapwuanT 5

T+ a9 <13
ZL‘1—$2S1
$1§5
$2§10
2120, 29 >0
F =2x1 + 29 — max

$1+$222
$1—3$2§3
—3x1 + 229 < 6
120, 79 2>0
F=x+ 29— max

Bapuant 2

1+ 29 < 16
$1—562§4
x1§10
ZIJ’QSS
120, 29 >0
F =z + 229 = max

33]1—2$2S6
3$1+$2§15
—T1 + 319 < 15
1120, 1920
F =321+ 29 — max

BapwuanTt 4

x1—$2§9
$1+l‘2§12
5131§8
$2§6
2120, 29 >0
F =z + 229 — max

$1—$2§3
3r1+ 19 <13
—r1+ 312 <9

r1 >0, 29>0

F =3z + 29 — max

BapwuanT 6

1+ w22 <5
—x1+ 29 <D
331§2
.I'2§4
2120, 29 >0
F =z + 229 — max

—21’1+3IL’2§6
331—|—3£E2§15
3x1—x2§15

2120, 29 >0
F=x+ 329 - max



KonTtpoJsabHas padora 1no teme
6. Paabt

KonTpoabHas padora o pazueny
5. OcHOBHBIEC IOHATHS U METOAbI TEOPUHU BGPOHTHOCTeﬁ M MaTeMaTHYeCKOH CTATHCTHKHU

BapuauTt Nt 1

1. Tpu erpeaka erpeador no e, Hepseil nonaner ¢ sepoarioctisio 008, sropoil ¢ sepod rTHoe T Lo
0.9, rpernit — 0.5, Hafttn seposroocrn caeavionms cobniniis 1) see nonaayvt 2] nonaie:

rOTLEO BTopoil; 3) nonaaeT ToaLKo o ) nonaaer xoTain o/un,

J J

2. B venosuds nepsoii sagadn: 1) cocrasnrs pat pacnpeieieniny ey dainoi seananner X ancia
Nona At no sumenn: 2) 1alitn MareMarHuecKoe oA AR, JTHCHERCHIN 1 CPeTHEK BA PaT -

veckoe orionenne X 3) naitrn doy nnmg pacnpeaciennd JICE X on nocrponte ee rpadii.

!

0, =<4,
a 7 r—4
3. Jana dviknna pacnpeneaenngs Fx) = ——, 4=z <9,
5
1, =>=09
nenpepeisioit CB X Hattrn: 1) nooraoers pacnpeaenenna fx); 2) ﬂ.f[}(]. D[,Y] 1 CT[X']: 3)

-

BOPOATHOC TR TOFo, 970 clry qafinas BeananHa :{ NP HMeT FHaderne E’I:I OOUTLINE deN 3, O A -

siewcyrra (3.7). Hocrponrs rpadmkn pynknnm pacnpeieiienns o iwiorHoc Tl Pacipe/ieie s,

Bapuanr Ne 2

B neproit n sropoit naprnsx aeraneiit 109 Gpaka. » rperneit — 3%, 3 kascginil naprom s
KOHTPOAH DepyT no onnoil aeraan. Haitrn sepogrnocrn caeaviommns cobnirmii: 1) see aerasin

POV LS _’JI FOJERO JI0Tans M3 Ill‘]JISlIIl“i MAPTHR TO/HAM .-Jn.ll Todbko OJIMHA JIETAdbL FOJIHSAAD LJI

NOTHD I VLA HA e Al lFJ],'lEilil]ItEililei}l.

2. B veaosuax neprodl sagaqn: 1) coctasn s pa/l pacnpeaeacnns coayvaaiinodt seanannn X o ane-

JIA POJLH BN e Tadieid CPein Tpex LJJlJﬂ]JE’IHI:lX' ’:l HATTH MaTEMATHYCCKOE OAKHIanne, JAMCTEPeH T

HocpeHeKEapaTHaeckoe orkaonenne X 3) naftrn dynkinio pacnpeacienng J1CE X o ono-

J

CTPOUTL ee rpadink.

0, =<3,
r—3
2

3. Jana dyvnknma pacnpenenenng Flz) = ., 3<x <5,

1. = =5,
nenpepeisioil CB X, Hattrn: 1) noornocts pacnpeaeaenns f(x

) 2) M[X]. D[X] n c_TT[_XI: 3)

BOPOATHOC T TOT0, STy eIy daiinay peanania J‘ MpPHMeT 3nadcone E1:| lFJlJ.llallll‘ HEeM --JI.'-’. O 15 o=

sviescyrra (0.3) Hocrponrs rpadmisn dpynnmn pacnpeieaenns 0 ioriocTn paciupe/ eie s,



Bapuant Nt 3

Bepod tHocTE CROGEREMEHAOND NPUOLITHH B HOpT nepsoro cvida pasda 0.9, sroporo — (L8,
rperkero— 0.5 Haltrn sepoarioctin caeavionmy conuitnii: 1) see Bee ovia npuiavT B inopT
BOBPEAMA: 2) TONLKO NEPROS CVIIHO TPHAGT B I0OPT BOBPeMH: 3) TOALKO 000 CVIIHG TPIAST &
NopT BospeyvdA: ) Xorainl 0/iHD 0o EaeT.

B veaopngx neproil sagaan: 1) coctasirs pal pacnpeieaenny ey aaiinodl seomanns X o ancina
CVAOR, TPRHIEINY B I0RT Bospevd: 2) 0aiitn MartevMariueckoe A Iaine, JTHCIepeio i cpeji-
HexkpaAparniaeckoe orkaonenne X: 3) vaitrn vk pacnpeaetenna J1CHE X on o nocrpontn
ee Tpadimi.

0 x<-—1,
) 1
Jlana dwnknms pacnpenenenns F(z) = i, —1l<xz<4,
0
1, = =4,

nenpepoisioit CB XL Haitrn: 1) noormocrs pacnpeaeaenns f{z): 2) .-U[}i—]. D[}i—] 1" U[X]: 3)
BEPOATHOCTEL TOTo. 4To cavaaiinas seananna X npusver snavenne a) Goanime gex 3, 6)0s npo-

vescyrra (1.9). Hoecrponts rpadmsn pynkinnm pacnpeiesienns 1 oTHocTH Pacipeieienns,

Bapuant Ne 4

Beposg tTHOCTE NOPaAe s e HPH 0JIH0M BLICTPEIe NepBLi 13 opyanil pasna 0.8, s sroporo
OPYJIs 3Ta BepoaTHocTh pasia 0.7, s rpersero - 0.9 Hponssoanres zaan 13 rpex opy il
Haitrn seposrooctin coeavionims cobnimuii: 1) neian ne nopaskena: 2) 1eib nopaskeda oL
NEPBLIAV 13 OPVRT: 3] 1e0L Nopazeda ToALKO oJIHIM 13 opyianil; xoradn ojiHo opyine ne
HOPASHIAD TR,

B venosngs neproil 3aaaun: 1) coeTtasnrs pai pacipe/ ieaeind ey aainoil seanannnn X - aneia
OPYV L opasusmmy nean: 2) HaliTn MaTeMaTHHaecKon oA TARIEe, JTHCITeReHT0 1 CDETHCK B 1]a-

rnueckoe orkaonenne X 3 waiivn dpyvncuno pacnpepeaenny JTCB X 0 nocrponrs ee rpadink.

0, z<-2,
r+2

Jlana dwvnknns pacnpeenennya F(x) = . —2 < x <3

1, = =3,
nenpepuisioit CB X, Hatirn: 1) nonorioers pacnpeaenenna f(x); 2) ﬂ'f[)(]. D[)&F] i J[X]; 3)
BEPOATHOCTE TOI0, 4T0 cavaainas peananna X npuyer saadcnne a) oasie den 00 6)us npo-

sieskyrea (-3, 1) Hocrponrs rpadmkn by pacnpeieaennsg 1 mioTHoc T PACipejIeariis.



1.

Bapumaut Ne 5

I'pyzopas obpadoTka cyina MOMKeT NPOUIBONTLCH OIHIM 13 Thex Kpatops. X voventy npn-
DRTHA CVHa nepeuil Kpan ocsn00InTesd ¢ BepoATHOCTEIO L8, BTopoil — ¢ sepoaTHocTRIO 0.5,
rperuit — 004 Haiftrn sepoarioctn cae iviommny conbirnii: 1K MoMenTy npiuibiting cyina Bee
Kpansl ocBoD0IsTed; 2) To0LKo TheTiil Kpan ocsoDo/ i es: 3) ToihKo 010 Kpan 0cs000 10T e ;
LocsoDoamresd xorainl O/H Kpal.

B venosnax neproil sagadn: 1) cocrarnrs pal pacnpeieiacins cayaaiinodd seamannn X o ane-

Jia f‘li[]ﬁ[),.llll-[x KPanon: EJ HATITH MaTeMaTHYIeCKOER A AaHIe, JTHCTEDRCHID 1 CcpeiHeKEa I Ti-

ueckor orionemne X 3) nattte chy ko pacnpeaetcnnd JTCB X oo nocrponts ee rpading.

0, ==1,

. r—1

Jlana chynking pacnpenenenng Fz) = 5 l<x<T,
1, =71,

nenpepsioil CB X, Haitrn: 1) noornocrs pacnpeneaenna f(x); 2) Mr[}i—]. D[}i—] I U[X]: 3)
BEPOATHOCTEL TOU0, 470 cavaaiinad seonranna X npraver snagenne a) Doabme gea 5, 0013 npo-
sieswyvria (0.3). Hoerponrs rpadmen by nknmmn pacnpe/e/enis 1 iuioTHoe T Pacipeieie s,

BapmanT Nt 6

NerpoilcTEO COCTONT 13 THex DUA0KOE, KOTOPLIE MOUVT BT 03 cTpos ¢ sepodtaocTsaan (0.1,
0.3 u 0.2 coorsercrsenio. Halttn sepoatiocrn ciae ivioniny cobbirmnii: 1) see DUnKn shiiiy s
crpos: 2] TOABKO HEpBLIT BLET T 13 crpos: 3) To0sKo o Buier ws crpos: ) xorads o
BLITCT 13 CTpod.

B veaosnax neproil sagaan: 1) cocrtasnts pa pacnpeieienns cayvaaiinnd seamannnn X ane-
a8 BU0KROE, BRONETINY 13 cTposd: 2) Hailti MarevMaTniaecKoe oA Ianie, JTHCnepenio 1 cpeine-
kKipaApartnueckos orictonenne X 3) naiirn dvukimno pacnpeaeaenng 1TCB X o nocrponts ee
rpachink.

0, r=<1,
Jlana dwvnknma pacnpeieaenng F(z) = ¢ 2r—2, 1<z < 1,5,
1, = =15,

wenpeppisnol CB X, Haitru: 1) wiornoers pacnpeaeaennq f(x): 2) M[X], D[X] v o[X]; 3)
BEPOMTHOCTE TOU0, 910 cayvdaiinad seananna X npruer suadenne a) Ooaesime ges 1,2, 6)us

nposvieay Tra [ 115 14) Hoerponrs rpadmkn oy nkimmm pacnpeae/enins 0o TioeTiH pacipeie-
JIPHTH,



Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

OEIEPAJIbHOE ATEHCTBO Dk3aMeH o aucouiimHe "Bpiciiasg MaTeMaTHKa
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA Hanpasjenne 1oaroroku 23.03.01 TexHonorust TpaHCIOPTHBIX
®@etepalbHOE TOCYJAPCTBEHHOE IPOTIECCOB

610/ 12keTHOE 0Opa3oBaTe/IbHOE

yUupexXJeHHne BbICIIIero obpasoBaHus 9K3AMEHATIMOHHBIN BUJIET Ne 1

1. Pemmurs rpaduvecku 3amaay JII1.
"Boskckuit rocynapcTBeHHbBI

YHUBEPCUTET BOIHOTO TpaHcmopra' 1+ 220 <6
(®I'BOY BO BT'YBT) 21ty > 2
yin. Hecreposa, ba, Huxxuuit Hosropon, 1 <4
603951 b=
i) S 3

Ten. (831)419 — 79 - 51
120, 2020

F = x1 + 425 — max(min)

2. OyHKIUS IBYX MEPEMEHHBIX. JaCTHBIE IPOM3BOMHBIE IEPBOTO MopsaKa. Haiitu 2, zl’/7 ecim z = z—z —yln(z3 +y).

3. Ilepecranoeku. Coveranus. Pazmemnierns.OCHOBHOE TPABUIO KOMOUHATOPUKH.

4. Ha ornenbubix oquHaKoBbIX KapTodkax Hanucanbl Oykeel "E "JI "C "T "b". Hayraz 6epyT Tpu u packiabBaiOT B MOPSIIKE
nosieenusi. KakoBa BEpOSITHOCTH TOTO, 9TO &) mosnyunsoch ciaoso "JIEC"? 6)cioBo HaunHaercst Ha Gyksy "JI"?

3aB. kadeapoit, m.d.-Mm.H., podeccop ﬁ@ Benpix B.H.

Kadeapa maremaTuku
20__ — 20__ yuebusrit rox, I11 cemecTp
OPEJEPAJIBHOE ATEHCTBO
MOPCKOTO 1 PEYHOTO
TPAHCIIOPTA
DenepajbHOE TOCYyJapCTBEHHOE

Dk3aMeH no aucouiLimbe "Bpiciias MaTeMaTuKa

nanpasyienne noAroropku 23.03.01 Texwmomorns TpaHCIOPTHBIX

HIPOIECCOB
6r0/1>keTHOE OOpa3oBaTe/IbHOE
y4pexk/enne Bbicuiero o6pasosanust DK3AMEHAIIMMOHHBIN BUJIET N= 2
"BOJLKCKHIT DOCY1aPCTBeHHBL 1. Pemmuts rpadudeckn 3amasuy JIII.
n
YHUBEPCUTET BOIHOTO TPAHCIIOPTA, 221 + 25 < 6
(®T'BOY BO BI'YBT)
T1+ 239 > 2
yi. Hecreposa, 5a, Hmxauit Hosropog, 2120, 2220
603951 x1 <2
Ten. (831)419 — 79 - 51 x9 <4

F = 21 4+ 9 — max(min)

2. I'paguent. Jluaua yposua. Haiitn rpagment dynkmmn 2 = y22® — e?* Y 5 roure M (—1,1).

3. Cnyuaiiubie cobbitus. Omepaiuu HaL COOBITHIMHE.

4. B nepsom amuke — 20 meraseit, u3 aux 4 — OpakoBannbie, BO BTopoMm — 10 meraseil, u3 HuX 5 — OPAKOBAHHBIE, B TPETHEM
— 25 meraneii, u3 uux 10 — 6pakoBanbie. 13 KaxkI0ro SIMUKa HAyIAdy BBIOMDAIOT TO OmHON merasu. Haiitu BeposTHOCTH
CJICIYIONMX COOBITHIL: a) TOJIBKO OJHA JeTadh OPAKOBAHHAS; B) TOJIBKO JIETAJIb U3 BTOPOrO sNUKa OPAKOBAHHAS; C) XOTs Obl
OJTHA, IeTAJIb TOIHAS.

3aB. kadenpoi, m.d.-Mm.H., podeccop ﬁ@ Benpix B.H.



Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

®EJEPAJIBHOE ATEHCTBO DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka
MOPCKOI'O 1 PEYHOTI'O
TPAHCIIOPTA nanpasyienne noAroroku 23.03.01 Texwmomorns TpaHCIOPTHBIX

q)e,z[epaﬂbﬁoe rocyjapcrBeHHOe IIpOoOIeCCoB

610/ 12keTHOE 0Opa3oBaTe/IbHOE

yUupexXJeHHne BbICIIIero obpasoBaHus 9K3AMEHATTIMOHHBIN BUJIET Ne 3

1. Pemmurs rpaduvecku 3amaay JII1.

"Boskckuit rocynapcTBeHHbBI
YHUBEPCUTET BOIHOTO TpaHcmopra' 2x1 + a9 <8
(®I'BOY BO BI'YBT) o1+ 220 > 2
yin. Hecreposa, ba, Huxxuuit Hosropon, 1 <3
603951 =
Ten. (831)419 — 79 - 51 T2 =4

120, 2020
F = x1 + 23 — max(min)

2. Ipoussomuas 1o nanpasiaenuio. Haiitu npoussoanyio dynxkuun z = 2° + 3z — y? + 1 B Touke M(0,1) B naupasienun
BeKTOpa 5 = (3,4) 1 Haubo/IbIIee 3HAYCHNE TPOU3BOMHON 0 HATIPABIEHUIO B JAHHON TOUYKE.

3. Knaccuueckoe onpenenennie BeposasTHOCTH. CBONCTEA BEPOSTHOCTH.
4. Cpemn 10 meraneit ecrb 4 necranmaprubix. Haynaay 6epyr tpu geranu. OupeneinTb BEPOATHOCTL TOrO, Y4TO &) HECTaH-

JapTHbBIME OyIyT BCEe TPHU; B) TOJIBKO JIBE.

3aB. kadenpoii, a.d.-M.H., npodeccop ﬁ% Benrx B.H.

Kadeapa maTemaTuku
20__ —20__ yuebmsrit rom, III cemecTp

®EJEPAJIBHOE ATEHCTBO DK3aMeH 1o gucuumanie "Bpiciliag MaTeMaTuka
MOPCKOI'O 1 PEYHOTI'O
TPAHCIIOPTA Hampasenue moaroToBku 23.03.01 TexHoI0rMsST TPAHCIIOPTHBIX
ITPOIECCOB

DenepanbHOE rOCyIapCTBEHHOE
6ro/>KeTHOE OOpa3oBaTe/ibHOE
y4YpexK/JeHHne BbIcIero obpasoBaHus

DK3AMEHAIIMOHHBIN BUJIET N- 4

1. Pemmurs rpacduvecku 3amaqy JIII.

"Bomxckuii rocysapcTBeHHbII
VHHBEPCUTET BOIHOI'O TpaHcmopra' Ty +22 <6
(®T'BOY BO BI'VBT) o1ty > 2
ya. Hecreposa, 5a, Huxuuit Horopon, <3
603951 P
Tear. (831)419 — 79 — 51 T2 <4

I Z 0, T2 2 0
F = 3x1 + 2 — max(min)

3
2. YacTHBIE MTPOU3BOIHBIE BLICITAX TOpAIKoE. Teopema IIsapra. Haiitu 2!/ z;’y, ec z = 2Py — Inx + 2V,

3. YcmoBHas BeposaTHOCTH. Teopema 0 BepoaTHOCTH mpom3Benenns cobbiTuii. HezaBucnumbre cobpiTus.
4. Crynenr 3naer 15 u3 20 onpocos. KakoBa BepogTHOCTH TOrO, 4T0O a) OH OTBETUT HA LEPBBIE JBA BOIPOCA, 6) OTBETHT

x0t1s1 Obl HA OJUH BOIIPOC U3 ABYX.

3as. kadenpoii, m.¢.-M.H., mpodeccop ﬁ% Beapx B.H.



SEJEPAJIBHOE ATEHCTBO
MOPCKOTO 11 PEYHOTO
TPAHCIIOPTA
PepepangbHOE Tocy/IapcTBEHHOE

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

nanpasyienne noAroroku 23.03.01 Texwmomorns TpaHCIOPTHBIX
IIPOIIECCOB

610/ 12keTHOE 0Opa3oBaTe/IbHOE

yUupexXJeHHne BbICIIIero obpasoBaHus 9K3AMEHATTIMOHHBIN BUIET Ne 5

1. Pemmurs rpaduvecku 3amaay JII1.
"Boskckuit rocynapcTBeHHbBI

YHUBEPCUTET BOIHOTO TpaHcmopra' T, + 229 <6
(®I'BOY BO BI'YBT) 221 + 1y > 2
yin. Hecreposa, ba, Huxxuuit Hosropon, 2 <4
603951
Tex. (831)419 — 79 — 51 R

120, 2020
F = x1 + 23 — max(min)

2. OkcrpemyM PYHKLIMH JABYX IepeMeHHbIX. Heobxogumble ycsoBusi. Hajitu cranuoHapHbie TOYKU (DyHKIAN

2 =a% 4oy —y+ 17.

3. ®opmyna monaHo# BeposaTHOCTH. Popmyna Baiieca.

4. JlecaTb COTPYIHUKOB KOMIIAHUU YIaTCs 3a09HO. VI3 HUX IIeCTh - HA SKOHOMUYECKOM (DAKyJIbTETE W UeThIPE - Ha I0PHU-
JUIecKoM. BeposaTHOCTH YCIENHO CAATHh YK3aMEHbl Ha TPEJICTOSIMIEN Ceccuu I CTYIEeHTOB SKOHOMUYECKOro (haxyabrera
pasua 0,8, a s crynerTos opuanygeckoro - (,6. Haiitu BepositTHOCTB TOTO, 9TO Hay1aqy BHIOPAHHBINA CTYIEHT YCIIEITHO CIaJl
sK3aMeHbl. KakoBa BEpOATHOCTDL TOTO, UTO CTY/AEHT, YCIEITHO CAABUINI 9K3aMEHbl YUNTCS HA I0PUANIECKOM (haKyIbrere?

3as. kadenpoii, m.¢d.-M.H., mpodeccop Beasx B.H.

Kadenpa maremaTukn
20__ —20__ yuebusrit rox, I cemecTp

PEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanabHOEe rocyIapcTBEHHOE
610/12KeTHOEe 0Opa3oBaTeibHOE
y4YpexKJIeHNe BbICIIEero o6pa3soBaHus

dks3aMeH 0o aucuuiLimbe "Bpicinas MaTeMaTHKa

Hampasyieane moaroToBku 23.03.01 TexHOMOTHST TPAHCITOPTHBIX
HIPOLECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 6

1. Pemmurs rpaduvecku 3amaay JIII.
"BomKCcKuit TOCYapCTBEHHBIH

YHUBEPCUTET BOAHOIO TpaHcuopra T+ 222 < 8
(®I'BOY BO BI'YBT) 9%y + g > 2
yn. Hecreposa, 5a, Huxuuit Horoposm, <A
603951 b=
Ten. (831)419 — 79 — 51 T2 <3

2120, 2220
F = 21 4+ 9 — max(min)

2. 9kcrpemyMm yHKINM IBYX nepeMmeHHbix. JloctaTrounse yeaopus. VcemenoBars Ha 9KCTpeMyM (DYHKITAO

z =%+ y? + 22 — 4y + 15.

3. Teopema 0 BEPOATHOCTH CYMMBI JBYX COBMECTHBIX COOBITHIA.

4. BepodTHOCTH CBOEBPEMEHHOIO IPUOBITHSA B TIOPT /i miepBoro cyana — 0,9, ana sroporo — 0,8, mra tpersero —0,5. Haditu
BEPOATHOCTH CJIEIYIOIIUX COOBITHI:a) TOIBKO JBA, CyIHA NIPUIYT B TIOPT BOBPEMS; B) TOJBKO MEPBOE IPUIET BOBPEMS; C) XOTsI

OBI OTHO OTIO3/IAET.

3aB. kadenpoii, a.¢d.-M.H., npodeccop Bensrx B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeiepajbHOE I'OCYyaPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
yUYpexkJIeHne BbICIIero o6pasoBaHus

"Boskckuit rocynapcTBeHHbBI
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

nanpasyienne noAroroku 23.03.01 Texwmomorns TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 7

1. Pemurs rpaduvecku 3amady.

221 — 322 <6
2z1 + 322 > 6

T1+x2 <8

o S 5
120, 2020
F = 4z + 9 — max(min)

3

2. ®yHKIUA JBYX MEPEMEHHBIX. JACTHBIE IPOM3BOMHBIE IEPBOTO Mopsiaka. Haiitu 2}, z;, ecan 2z = x - sin(x

3. ®opmyna bepuymrn.

—y).

4. T'py3oBas 006paboTKa CyIHA MOKET TPOU3BOAUTCH OJHUM K3 TpeX KpaHoB. K MOMeHTY mpubbrTus CyaHA MEPBBIH KpPaH
MO2KET 0CBODOIUTHCS C BEPOITHOCTHIO 0,8, BTOpOoii — ¢ BepoaTHOCTHIO 0,5, Tperuit — ¢ BepositnocTbio 0,4. Haiitu BeposTHOCTH
cyleyIomux cobbITH:a) K MOMEHTY HPUOLITHs CyJHA TOJBKO TPeTHil KpaH OcBOGOAUTCs; B) OCBOBOIATCH JBa KPaHA; C)

ocBoboaUTCA XOTd Obl OIUH.

o=

3aB. kadenpoii, a.d.-M.H., npodeccop Benbix B.H.

Kadenpa maTemaTuknu

OEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE rOCyIapCTBEHHOE
6ro/>KeTHOE OOpa3oBaTe/ibHOE
y4pexK/JeHHne BbIcIero obpasoBaHus

"Bomxckuii rocysapcTBeHHbII
VHHBEPCUTET BOIHOI'O TpaHcmopra'

(®TBOY BO BI'YBT)

ya. Hecreposa, 5a, Huxuuit Horopon,
603951

Ten. (831)419 — 79 - 51

20__ —20__ yuebmsrit rom, III cemecTp

DK3aMeH 1o gucuumanie "Bpiciliag MaTeMaTuka

Hanpasyenne moaroroBku 23.03.01 TexHomorns TpaHCITOPTHBIX
HIPOLECCOB

DK3AMEHAIIMOHHBIN BUJIET N- 8

1. Permmurh rpadutdeckn 3aa9dy.

T+ 29 <8
3r1+x9 >3

1:1—2x2§2

$1§4

I Z 0, T2 2 0
F =21 4+ 9 — max(min)

2. T'paguent. Jlunusa ypomus. HaliTn ypaBHeHUe JUHUM yYPOBH, TPOXOadIIell dyepe3 TouKy My W TpaaMeHT B 3TOH TOUKe,

ecmm 2z = % +y? — 2y + 3, Mo(—2,1). [locTpouTh Ha OTHOM HYepTesKe.
3. OyHKINA paCIpeIeIeHNsT U ee CBONCTBA.

4. Haiitn dyuknuo pacrnpenerenus JTCB X, 3amannoit psaoM pacmpeneneHusa

oo

duk.

3as. kadenpoii, m.¢.-M.H., mpodeccop Beapx B.H.

0,3

0,1

0,2

. IToctpouts rpa-



PEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeiepajbHOE I'OCYyaPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
yUYpexkJIeHne BbICIIero o6pasoBaHus

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

nanpasyienne noAroroku 23.03.01 Texwmomorns TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 9

1. Pemurs rpaduvecku 3amady.

"Boskckuit rocynapcTBeHHbBI
YHUBEPCUTET BOIHOTO TpaHcmopra' 1+ 22 <8
(®I'BOY BO BI'YBT) o1+ 220 > 2
yia. Hecreposa, 56363I£;I5HI>KHHI‘/’I Hogropon, |
Tex. (831)419 — 79 — 51 R

120, 2020
F = x1 + 425 — max(min)

2. OkcrpemyM PYHKLIMH JABYX nepeMeHHbIX. JlocraTrounble yciaopus. VccieaoBarb Ha 9KCTpeMyM (DYHKIIMIO
2 =a%+y? 4 6x — 2y + 14.
3. I[lnorHocTh pacnpenenenus nenpepbiBaoit CB u ee cBoiicTBa.

0, <3, x>05,

4. Oaa CB X, nI0THOCTE pacupeneenust Koropoil f(x) = maiitu P(0 < X < 4).

o

0,5-(x—3),3<z<5h

3as. kadenpoii, m1.¢d.-M.H., mpodeccop Bensx B.H.

Kadeapa maremaTukm
20__ — 20__ yuebnsrit rox, I cemecTp

PEJEPAJIbBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA
DenepanabHOEe rocyIapcTBEHHOE
610/12kKeTHOEe 0Opa3oBaTeibHOE
yUYpexKJIeHne BbICIIEero oopasoBaHus

dks3aMeH 0o aucHuiLimHe "Bpicinas MaTeMaTHKa

HampasyaeHne noAroroku 23.03.01 Texromorns TpaHCIOPTHBIX
IIPOTIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 10

1. Permmurh rpadutdeckn 3a1a9y.

"BoJKckuit rocyapcTBEeHHbI
YHUBEPCUTET BOAHOIO TpaHcuopra' x1 + 222 < 10
(®I'BOY BO BI'YBT) 90y + 19 > 2
yna. Hecrepoga, 568631;51/11}KHI/II7I Hosropomn, Cr tag <2
Ten. (831)419 — 79 - 51 r<d

2120, 2220
F =2z, + 229 — max(min)

2. 9rcrpemyM byHKIUK ABYX rmepementbix. Heobxomumbre yemosust. MccnenoBars Ha 3KCTpeMyM hyHKIIHAIO
z=—x% -3y +2x — 6y + 7.
3. Hucnosbie xapakrepuctuku auckperabix CB: maremaTndeckoe oxxuganue.

4. Hajitu maremaruyeckoe oxxuaanue u aucuepento aiasa CB X, 3amanHoil pagoM paciupenesenus

ﬁ% Beabx B.H.

3aB. kadenpoii, a1.d.-M.H., npodeccop



Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

OEIEPAJIbHOE ATEHCTBO Dk3aMeH o aucouiimHe "Bpiciiasg MaTeMaTHKa
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA Hanpasjenne 1oaroroku 23.03.01 TexHonorust TpaHCIOPTHBIX
®@etepalbHOE TOCYJAPCTBEHHOE IPOTIECCOB

610/ 12keTHOE 0Opa3oBaTe/IbHOE

yUupexXJeHHne BbICIIIero obpasoBaHus 9K3AMEHATTIMOHHBIN BUJIET Ne 11

1. Pemurs rpaduvecku 3amady.
"Boskckuit rocynapcTBeHHbBI

YHUBEPCUTET BOIHOTO TpaHcmopra' —x1 + 2z < 4
(®I'BOY BO BI'YBT) o1+ 2y > 2
yin. Hecreposa, ba, Huxxuuit Hosropon, 32, — 20 < 6
603951
X1 S 4

Ten. (831)419 — 79 — 51
120, 2020
F = x1 + 425 — max(min)
2. Yacrabre nponssoasle spicimx nopsakos. Teopema IIsapua. Hafitn 27, 27, ecmu z = sin(zy) + 2.
3. Yucmosble XapakTepuCcTUKu HenpepbiBHBIX CB.
4. Haiitu maremarudeckoe oxxumanue u aucnepcuto aust CB X | dyHRms pacnpenenerns KOTOPOi

0, r <1,
F(z)=4 0,2-(z—1), 1<z <6,
1, z > 6.
3ag. kadeapoii, a1.d.-M.H., mpodeccop ﬁ% Benbrx B.H.
Kadeapa maTemaTukm
20__ —20__ yuebmsrit rom, IIT cemecTp
®EJAEPAJIBHOE ATEHCTBO DK3aMeH 1o Aucuumanie "Bpiciliag MaTeMaTuKa
MOPCKOTO 1 PEYHOTO
TPAHCIIOPTA Harpaenue moaroToBku 23.03.01 TexHo0rMst TPAHCIIOPTHBIX
PenepanabHOE TOCYyIZapCTBEHHOE Iponeccon

6r0/1>keTHOE OOpa3oBaTe/IbHOE

DK3AMEHAIIMOHHBIN BUJIET Ne 12

yYydpexxJieHue BbICIIIero 06pa30BaHI/I$[

1. Pemurhb rpadudecku 3a1a4dy.
"Boskckuii rocynapcrBeHHbII

YHUBEPCUTET BOIHOTO TpaHcmopra 1 +22 <8
(®T'BOY BO BI'VBT) o1t > 2
yn. Hecreposa, ba, Huxuuit Hosropom,
—x1+ 2x5 <4
603951 trenes
X1 S 6

Tea. (831)419 — 79 - 51
T 2 0, T2 2 0
F = 21 + 229 — max(min)

2. Ilpoussoxuas 1o Hanpasaenuto. Haiitu npoussomuyio dyukmun z = cos(xy) +5 B rouke M (1, §) B HaIpaBJIeHUT BEKTODA,
5= (1,1) n manbomnpee 3HAYEHNE TPOUIBOTHON MO HATPABIECHUIO B JAHHONW TOUKE.

3. Knmaccuuaeckoe onpemenenune sepositHocTr. CBORCTBA BEPOATHOCTH.

4. Tlepsyto 3a1a9y B KOHTPOJIbHOI padore moryT pemmtb 90% cryaentos, Bropyto — 80%, Tpersio — 60%. Haynaay Beibupaercs
OZlHA KOHTPOJIbHAs pabora. HaiiTu BepoaTHOCTH CIeAYIONMX COOBITHI: &) PENIeHBl IepBasi U BTOPAd 3418491, & TPEThs — HET;
B) PEIleHa TOJILKO OJHA 33Ja4a; C) PEIIeHa XOTd Obl OJHA 33Ja9a.

3as. kadenpoii, m.¢d.-M.H., mpodeccop Beasx B.H.



Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

OEIEPAJIbHOE ATEHCTBO Dk3aMeH o aucouiimHe "Bpiciiasg MaTeMaTHKa
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA Hanpasjenne 1oaroroku 23.03.01 TexHonorust TpaHCIOPTHBIX
®@etepalbHOE TOCYJAPCTBEHHOE IPOTIECCOB

610/ 12keTHOE 0Opa3oBaTe/IbHOE

yUupexXJeHHne BbICIIIero obpasoBaHus 9K3AMEHATIMOHHbBIN BUJIET Ne 13

1. Pemurs rpaduvecku 3amady.
"Boskckuit rocynapcTBeHHbBI

YHUBEPCUTET BOIHOTO TpaHcmopra' 221 — 322 <6
(®TBOY BO BI'YBT) 921 + 319 > 6
yin. Hecreposa, ba, Huxxuuit Hosropon, 21+ 10 <8
603951
To S 5

Ten. (831)419 — 79 - 51
120, 2020

F = 4z + 9 — max(min)

2. OyHKIUS JBYX MEPEMEHHBIX. JaCTHBIE POM3BOMHBIE IEPBOTO MopsaKa. Haiitu 2, zl’/7 ecim z = z—z —yln(z3 +y).

3. YcmoBHas BeposTHOCTH. TeopeMa O BEpOSTHOCTH MTPOM3BEIAEHUA COOBITHUL.

4. Crynenr 3uaer 10 u3 15 Boupocos. KakoBa BeposgTHOCTH TOrO, YTO &) OH OTBETHT TOJIBKO HA OJUH BOIPOC U3 ABYX, 0) Ha
TIepBBIE IBA, OTBETUT, & HA, TPETUil - HeT.

3as. kadenpoii, a.¢.-M.H., mpodeccop ﬁ% Beasx B.H.

Kadenpa maremarukn
20__ —20__ yuebusrit rox, I1I cemecTp

OEJEPAJIBHOE ATEHCTBO Dk3amMeH no gucouiimHe "Bpicinas MaTeMaTHKa
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA namnpapenue moaroToBku 23.03.01 TexHoIOTHST TPAHCTIOPTHBIX
®enepalbHOE TOCyJapcTBeHHOE IPOIECCOB

610/12kKeTHOEe oOpa3oBaTeibHOE
yupeKJieHne BbIcIero obpasoBaHus

SK3AMEHAIIMOHHBIN BUJIET Ne 14

1. Permmurh rpadutdeckn 3a39dy.
"Bomxckuii rocynapcTBeHHbII

YHUBEPCUTET BOAHOIO TpaHcmopra r1 + 222 < 10
(®I'BOY BO BI'YBT) 90y + 19 > 2
ya. Hecreposa, 5a, Huxuuit Horoposm, Crtws <2
603951
il S 4

Ten. (831)419 — 79 - 51
2120, 2220

F =2z + 229 — max(min)

2. T'pagment. Jlunuga yposus. Halitu ypaBHEHMe JUHUN yPOBHsI, MPOXOasdAIieil depe3 TodKy My u rpaaueHT B ITOH TOUKeE,
ecn z = 22 + 32 — 2y + 3, Mo(—2,1). TlocrpouThb Ha OIHOM YEpPTEXKE.

3. Teopema 0 BEpOATHOCTH CYMMBI IBYX COBMECTHBIX COOBITHIA.

4. K moMeHTy mpuOBITHS CyTHA MTEPBBIH MTPUYAT OCBOOOIUTCS ¢ BEPOSTHOCTHIO 0,5, BTOPOiT — ¢ BepositHOCTHIO 0,8, Tperuit —
¢ BeposiTHoCcThIO 0,6. HaliTu BepogarnocTu cienyomux coObITHii:a) K MOMEHTY IPUOBITUA CyJHA OyIeT 3aHsIT TOJBKO BTOPOIl
npuyat; B) ofauH npudas 6yner cBoboieH; ¢) xord Obl OfUH IpUYall OyIeT 3aHaT.

3aB. kadenpoii, a.¢d.-M.H., npodeccop Benrx B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeiepajbHOE I'OCYyaPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
yUYpexkJIeHne BbICIIero o6pasoBaHus

"Boskckuit rocynapcTBeHHbBI
YHUBEPCUTET BOIHOTO TpaHcmopra'

(®I'BOY BO BT'YBT)

yin. Hecreposa, ba, Huxxuuit Hosropon,
603951

Ten. (831)419 — 79 — 51

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

nanpasyienne noAroroku 23.03.01 Texwmomorns TpaHCIOPTHBIX
IIPOIIECCOB

SK3AMEHAIIMOHHBIN BUJIET N 15
1. Pemurs rpaduvecku 3amady.
—x1 4+ 219 < 4
Ty + T2 > 2
31 — 29 <6

X1 S 4
120, 2020
F = x1 + 425 — max(min)

2. Ipoussouas 1o nanpasiaenuo. Haiitu npoussoanyio dynxuun z = 25 + 3z — y? + 1 B Trouke M(0,1) B nHaupasienun
BeKTOpa 5 = (3,4) 1 Haubo/IbIIee 3HAUCHNE TPOU3BOMHON 0 HATIPABIEHUIO B JAHHON TOUYKE.

3. OyHKINA paCIpeIesIeHnsT U ee CBONCTBA.

4. Nna CB X, dyukuus pacupenenenus koropoit F(z) =

LS

3aB. kadenpoii, a.¢.-M.H., mpodeccop

OEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DenepanbHOE IrOCYyIAPCTBEHHOE
6r0/1>keTHOE OOpa3oBaTe/IbHOE
y4YpexK/JeHHne BbIclero obpasoBaHus

"Boskckuii rocynapcrBeHHbII
YHUBEPCUTET BOIHOTO TpaHcmopra

(®TBOY BO BI'YBT)

yn. Hecreposa, ba, Huxuuit Hosropom,
603951

Ten. (831)419 — 79 - 51

0, z <1,

0,2-(x—1), 1<z <6, Haiitn P(X >4), P(-1 <X <2).

x> 6

)

Bearnix B.H.

Kadeapa maTemaTukm
20__ —20__ yuebmsrit rom, IIT cemecTp

DK3aMeH 1o Aucuumanie "Bpiciliag MaTeMaTuKa

Hamnpasenne moaroroBku 23.03.01 Texnomorus TpaHCITOPTHBIX
TIPOTIECCOB

DK3AMEHAIIMOHHBIN BUJIET N 16

1. Pemuth rpadutdecku 3a1ady.

I1+l‘2§8
$1+$222

—x1 4+ 215 < 4

X1 S 6
I > 0, xIo > 0
F = 21 + 229 — max(min)

" "

. 3
2. Hacrupre nponssoanble Beicux nopaakos. Teopema Isapua. Haiitn 2, 27, ecmn z = 22y8 —Inx + 2=y,

3. IlnoTHOCTD pacmpesiesieHus u ee CBOMCTBA.

4. Mns CB X, mioTHOCTE pacnpenenenus Koropoit f(x) =

L=

3aB. kadenpoii, 1.¢d.-M.H., ipodeccop

0, <0, x22>2,
maiirn P(0 < X < 1).

—, <2z <2

Beanix B.H.



PEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHOTO
TPAHCIIOPTA
DeiepajbHOE I'OCYyaPCTBEHHOE
610/ 12keTHOE 0Opa3oBaTe/IbHOE
yUYpexkJIeHne BbICIIero o6pasoBaHus

Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

DK3aMeH 110 Aucuumianie "Bpiciliag MaTeMaTuka

nanpasyienne noAroroku 23.03.01 Texwmomorns TpaHCIOPTHBIX
IIPOIIECCOB

DK3AMEHAIIMOHHBIN BUJIET Ne 17

1. Pemurs rpaduvecku 3amady.

"Boskckuit rocynapcTBeHHbBI
YHUBEPCUTET BOIHOTO TpaHcmopra' 221 — 322 <6
(®I'BOY BO BI'YBT) 921 + 319 > 6
yia. Hecreposa, 56363I£;I5HI>KHHI‘/’I Hogropon, 21+ 10 <8
Tex. (831)419 — 79 — 51 T2 <5

120, 2020
F = 4z + 9 — max(min)

2. OkcrpemyM PYHKLIMH JABYX IepeMeHHbIX. Heobxogumble ycsoBusi. Hajitu cranuoHapHbie TOYKU (DyHKIAN
2z =1y?+4xy — x + 35.
3. Yucsmosble xapakTepucTuku quckperabix CB: qucnepcus u cpeiHee KBaIpaTUIeCKOe OTKIOHEHHE.

X | -3 1 (2] 5

4. Haiitu maremarudeckoe oxuganue u gucrnepcuto JJCB X, 3agannoit psajaoM pacnpeaesenus
p 0104|702

Beasx B.H.

o

Kadenpa maremaTukn
20__ —20__ yuebusrit rox, I1I cemecTp

3as. kadenpoii, m1.¢.-M.H., mpodeccop

OPEJEPAJIBHOE ATEHCTBO
MOPCKOTO 1 PEYHOTO
TPAHCIIOPTA
DenepajbHOE IOCYyIapPCTBEHHOE
6r0/1>keTHOEe 0Opa3oBaTe/ibHOE
y4YpexK/JeHHne BbIcIero obpasoBaHus

dks3aMeH 0o aucuuiLimbe "Bpicinias MaTeMaTHKa

Hampasyenne moaroToBku 23.03.01 TexHOMOTHST TPAHCITOPTHBIX
HIPOLECCOB

SK3AMEHAIITMOHHBIN BUJIET Ne 18

"Bosxkckuii rocysapcrBeHHbII

YHUBEPCUTET BOJIHOTO TpaHCTOpTa' 1+ a9 <8
(®I'BOY BO BI'YBT) T+ 20 > 4
ya. Hecreposa, 5a, Huxuuit Horopon, <5
603951 =
Tex. (831)419 — 79 — 51 z2 <4

x1 >0, x93 >0 F = 1 + 4x5 — max(min)

2. 9kcrpemyMm PYHKLIMM JBYX nepeMeHHbiX. Jlocrarounbie yciaopus. VccienoBarb Ha 9KCTpeMyM (DYHKIMIO
z = a? +y? 4 4o — 4y + 56.

3. YucoBble xapakTepucTuKu HenpepbiBHBIX CB.

4. Haiitu maremarudeckoe oxuganue u gucrnepcuto qiaga CB X, dyukius pacnpeeneHuss KOTOpoit

0, <2,
Flz)=4¢ 0,2-(x—2),2<2 <7,
1, x>"T.

(o

3aB. kadenpoii, m1.¢d.-M.H., mpodeccop Bensx B.H.



Kadeapa maTemaTukum
20__ — 20__ yuebusrit rox, 111 cemectp

OEIEPAJIbHOE ATEHCTBO Dk3aMeH o aucouiimHe "Bpiciiasg MaTeMaTHKa
MOPCKOI'O 1 PEYHOTO
TPAHCIIOPTA Hanpasjenne 1oaroroku 23.03.01 TexHonorust TpaHCIOPTHBIX
®@etepalbHOE TOCYJAPCTBEHHOE IPOTIECCOB

610/ 12keTHOE 0Opa3oBaTe/IbHOE

yUupexXJeHHne BbICIIIero obpasoBaHus 9K3AMEHATIMOHHBIN BUJIET Ne 19

1. Pemmurs rpaduvecku 3amaay JII1.

"Boskckuit rocynapcTBeHHbBI
YHUBEPCUTET BOIHOTO TpaHcmopra' 201 + 22 <9
(®I'BOY BO BI'YBT) 21+ 220 > 5
yin. Hecreposa, ba, Huxxuuit Hosropon, 1 <3
603951 =
Tex. (831)419 — 79 — 51 R

120, 2020
F = x1 + 23 — max(min)

2. ®ynxnus aByx nepemensbix. Yacraple nponssoamble nepsoro nopsaaxa. Haiiru 2}, 2, ecomm z = y - cos(z® — 2y).

3. Ilepecranosku, coueranus, pasmerierusi. OCHOBHOE TPABUIJIO KOMOMHATOPUKH.

4. 3 15 cTYAeHTOB €CTh 5 UMEIOT CIIOPTUBHBIH paspsan. Kakosa BEpOATHOCTL TOrO, YTO CPeId TPeX BLIOPAHHBIX CTYIEHTOB
a)TPOe UMEIOT CIOPTUBHBIA PA3Ps; B) TOJLKO OJWH.

3as. kadenpoii, a1.d.-M.H., npodeccop Beasix B.H.

Kadenpa maremaTukn
20__ —20__ yuebmsrit rom, III cemecTp

®EJEPAJIBHOE ATEHCTBO Dk3aMeH no aucHuminHe "'Briciiag MaTeMaTUKa
MOPCKOI'O 1 PEYHHOTO
TPAHCIIOPTA HanpasyaeHne noAroToBru 23.03.01 TexHoMOrHS TPAHCIOPTHBIX

®eiepalibHOE I'OCYJaPCTBEHHOE ITpONeccor

610/12KeTHOEe oOpa3oBaTeibHOE

DK3AMEHAIIMOHHBIN BUJIET Ne 20
yUpexK/JeHne BBICIIero obpa3oBaHUdA

1. Pemmurs rpaduvecku 3agagy JIII.
"BoJkckuit rocynapcTBEeHHbI

VHHBEPCHUTET BOJHOIO Tpancnopra' 201 + 19 < T
(®I'BOY BO BIL'YBT) 21+ 220 > 3
yn. Hecreposa, ba, Hukunit Horropon, <9
603951 1=
Tesn. (831)419 — 79 - 51 T2 <5

T > 0) Z2 > 0
F = 21 + 23 — max(min)

2. 'paguent. JIlunus ypoeusi. Hafitu ypaBHeHue JivHWM YPOBHS, TPOXOAAIeil yepe3 To9ky My u rpaaueHT B 3TOM TOUYKe,
ecmm z = a2 +y? — 2z + 3, My(1, —2). IlocTpouTs Ha OTHOM TepTerKe.

3. Hopmasbubiii 3akon pacupenenenus (pacnpenesenue aycca).

4. Pasmep crepxkHell, H3rOTABINBAEMBIX CTAHKOM, €CTh HOPMAJIBHO pacipeieiennas ciaydaiinas seaunanna. Cpeauuit pazmep
crepxkueil 20 cM, cpeaHee KBaJparndeckoe oTkaonenue — 0,5 ¢cm. Haiitu: 1) TpaHuIbl, B KOTOPBIX PACIOIOKEHBI PA3MEPDHI
pa3Mepbl TPAKTUIECKU BCEX CTEPIKHEH; 2)IIPOIEHT TOAHBIX CTEPIKHEH, eC/IM JOIMYCKACTCA OTKJIOHEHUE PA3MEPA OT CPEIHEro
He Gosee. veM Ha 0,8 cM.; 3) BEPOATHOCTL TOrO, YTO pa3Mep Hayraj, B3ATOrO CTEpXKHs OyaeT 3akjmoden Mexay 18,2 u 20,5
CM.

3aB. kadenpoi, a.d.-M.H., mpodeccop ﬁ@ Bensix B.H.



