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IACIIOPT

®OHJIA OI[EHOUYHBIX CPEJICTB ITO YUEBHOM JUCLUTUIMHE

MATEMATHUKA
Kontponupyemsie .
Ne Tpa3 eliym Kon xoHTpOnupyemoii HaumenoBanue
/T1 pasit KOMITETCHIINH (WJTH €€ JacTH) OIICHOYHBIX CPE/ICTB
(TeMbl) TUCIUIIMHBI
CobecenoBanue
1. Jlunetinas anre6pa OIIK-2 KoHnTtponsHas padota
JK3aMeH
DneMeHTHl BEeKTOPHOH Cobecenosanme
2. S p OIIK-2 KoHnTtponsHas padota
p OK3aMeH
3 AnanmuTHYecKas OITK-2 CobecenoBanue
' reoMeTpus KonrtponbHas pabota
OK3aMeH
Bresenne B CobecenoBanue
4. . OIIK-2 KonrtponbHas pabota
MaTeMaTHYECKUIA aHaTN3
DK3aMeH
Huddepennnanpaoe CobecenoBanne
5. ucuucieHne QyHKIui OIIK-2 KonrtponbHas pabota
OJIHOU NIEPEeMEHHOU JK3aMeH
DyHKIUN HECKOJIILKUX Cobecenopane
6. YHE OIIK-2 KonTponbsnas padora
MEPEMEHHBIX
JK3aMeH
NurterpansHoe
7. P OIIK-2 CobecenoBanue
WCYUCIICHHE
ColOecenoBanue
nbepeHIranbHbIe
8. A f];(}{)egmu OIIK-2 Kontponshas pabota
yP DK3aMeH
ColOecenoBanue
9. Psinpr OIIK-2 Kontponshas pabota
JK3aMeH
OCHOBHI TEOpPUH
se OHTHOCTeFI;I " CobecenoBanue
10. p . OIIK-2 Kontponshas pabota
MaTeMaTHYECKOM SK3aMeH
CTAaTUCTUKU
NEPEYEHBb OIEHOYHBIX CPEACTB
HaumenoBanue IIpencraBiienue
Ne Kparkas xapakrepucruka
OI€HOYHOI'0 OLCHOYHOI'0O CpeacTBa
n/n OLIEHOYHOI'0 CPeACTBA
cpeacTBa B poHe
TBO KOHT A BOCHHS YUCOHOI'O MaTepun
Cepezxc oagoe Izlon yCcBOE " z §6 0 oC aTepuana Borpockr
TEMBbI JI 501850 JIOB HNCIUITJIMHBI
1 | Cobeceoosanue - basd pasit et ’ | mo TeMam/pazienam
OpPraHM30BaHHOE Kak ydeOHOe 3aHATHE B BUJIC
JIUCUUTLINHBI
co0eceToBaHUs MPETIOAABATENS C 00YJIAIOIIUMHUCS.
CpenctBo MIPOBEPKHU YMEHHI MIPUMEHSTh
2 Konmponvnas NOJIlydeHHbIE  3HAHMA Ui penreHus  3ana4 | KOMIUIEKT KOHTPOJIbHBIX
paboma OIPEENCHHOTO THIIA TI0 TEME HIIK Pasjeily y4eOHOM | 3aJJaHui 110 BapHaHTaM
JICIIUTUIAHBI.




Komruiekt
JK3aMEHAIIMOHHBIX
OUJIETOB

CpenctBo TIPOBEPKHM  3HAHMIA, yMCHHH, BIIAJCHHUMH,
3 | Okzamen
MPHOOPETCHHBIX O0YYAFOIIMCS B TCUCHUE CEMECTPA.

MNEPBBI CEMECTP
BOITPOCHI JIJIsI COBECEIOBAHMS (TEKYIIIUIA KOHTPOJIb)

Paznen: «KAHaJIMTHYECKAS TeOMETPUS»

1.  Ilpsamas Ha mmockocTH. PasnuuHble BUABI ypaBHEHUH MPSAMON HA MIIOCKOCTH.

2. Yroa MexIy NpsMbIMU. Y CIIOBUS NEPIEHIUKYIISIPHOCTH U apaJuIeIbHOCTU NpsiMbIX. PaccTosiHue
OT TOYKH J0 MPSMOM.

3. Kanonnyeckne ypaBHEHHsI KPHBBIX BTOPOTO TOPSIKA: OKPY>KHOCTH, JJUIMIICA, THIEPOOIBI,
mapadoJIbI.

4. VYpaBHEHHUs INIOCKOCTH U IIPSIMOU B IIPOCTPAHCTBE.

5. VYron Mexay npsAMbIMU. YTOJI MEXAY NPsIMOM M IUIOCKOCThbIO. Touka mepeceueHus NpsiMoil U

IIJIOCKOCTH.

Paspnen: «Teopus npeaesion»

1. [Ipenen ¢pynkuuu B Touke. [lpenen Gpynkuum Ha 6eckoneyHocTH. OTHOCTOPOHHUE — TPEIEIIBI.
OrpaHu4eHHOCTb (DYHKIIMH, UMEIOLIUHA Ipesel.

2. beckoneuno Ooinbiras M OecKOHEYHO Manas (YHKIMH MU CBSI3b MEXIy HUMH. Pa3noxenue
GbyHKIMH, UMEIOLIeN pesiesl, Ha MOCTOSHHYIO U OECKOHEUHYIO MallyIo.

3. OcHoBHBIE TeOpeMbl O Tipezenax. PackpoiTue HeomnpeaeneHHocTen. [lepBoiil 3aMeuaTenbHbII
npener.

4. Yucnoseie mocnenoBarenbHOCTH. [Ipenen mocnemoBatenbHOCTH. CyliecTBOBaHME IMpenesa
MOHOTOHHOH OI'paHHMYEHHOH mocieaoBaTenbHOCTH. Yncno e. HatypanabHble Jorapumsl.

5. CpaBHeHHE OECKOHEUHO MalIbIX. DKBHBAJICHTHBIE OCCKOHEYHO Malible. 3aMeHa OECKOHEYHO
MaJIbIX KBUBAJIEHTHBIMH [P BBIUYMCIIEHUH TIPEJIENIOB.

6. HenpepoiBHOCTh (yHKIIMU B TOUKe. ToUkM pa3pbiBa PyHKIMU U UX KJIACCUPHUKALUS.

7. HenpepbiBHOCTh (yHKIIMM Ha oTpe3ke. CBOWCTBa HEMpEpHIBHBIX Ha OTpe3Ke (YHKLUH:

OIrpaHM4YC€HHOCTDH, CYHICCTBOBAHUC HauOOIBIIEr0 U HAUMEHBIIIETO 3Ha‘-I€HI/II\/’I, CymICCTBOBAHUC
MMPOMEIKYTOYHBIX 3HAYCHUMH.

Kpurtepuu oueHku (6 pamkax mexyweu ammecmayui,)

Pecnamenmom BPC ragheopvr «Buvicwas u npuxnadnas mamemamuxay npedycmompeno 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku pazpabomansl, ucxoos uz pazoeienus 6aii0s:
5 bannos 3a oceoenue meopemuyecKux 0NPOCo8 OUCYUNIUHBL, J OANI08 — 3a 8bINOHEHUE OOMAUHUX
3a0aHUl.

Kpurtepun onieHKH 0TBETOB Ha TeOpeTHYECKHE BONPOCHI:

— 5 0a/ui0B BBICTABJsETCH CTYIEHTY, €CJIM OH W3JIOKHUI COJep)KaHHEe BoIpoca B oObeMe,
MIPeyCMOTPEHHOM MPOTrpaMMOi, IPU ATOM H3JI0KHIIT MaTeprail FPaMOTHBIM SI3bIKOM, TOUHO UCIIOJNIb3Y S
MaTEeMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, B ONIPEAEIEHHON JJOTHYECKON TOCIIe10BaTEIbHOCTH;
— 4 0ana BBICTABJISIOTCH CTYAEHTY, €CJH IPU JOCTAaTOYHO TOJHOM M I'PaMOTHOM OCBELIEHUH
BOMNpOCa OH JOMYCTHJI HEOOJIbIIME HETOYHOCTH, HE HCKAXKAIOLIMEe MaTeMaTH4YEeCKOTO COAEp)KaHus
OTBETA;

— 3 0a/171a BBICTABJSIIOTCS CTYAEHTY IIPU HEMOJHOM PacKpPBITUH COAEP KaHMsI BOIIpoca (ColepiKaHne
BOMpOCa M3JI0KEHO (hparMeHTapHO, HE BCET/a IOCIE0BATENIbHO), HO MOKa3aHO oO0Ilee MOHMMAaHue
BOIIPOCA; TOMYILIEHBI OMKNOKY IPHU UCIIOJIb30BAHUN MAaTEeMAaTUYECKON TEPMUHOJIOTUY;
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— 2 fa/u1a MoJIy4yaeT CTYAeHT, MPOJECMOHCTPUPOBABIINK OOPHIBOYHBIC 3HAHUS W JIOMYCTHUBIIHMA
OLINOKH B OIpeaACICHUN HOHATHHU U IIpU UCITOJIb30BAHUU MaTeMaTUYECKOU TCPMHUHOJIOTUH.

KOMILIEKT 3AIAHMI JUISI KOHTPOJILHOM PABOTHI (PYBEKHBIN KOHTPOJIb)

INEPBASI ATTECTALUA
. 2 3
1. HaliTu npousBeieHrEe MaTPHIL:

(5 2
-5 —-4)\6 -7)

Bapuanr 1

2. PemnTs cucTeMy ypaBHEHHIL: 4 X; + X, + X3 =&,
X, +2x;=11.

—

3. Jlanvi sextopet d =20 +5/ =7k ,b=i + j—k,¢=i +2] + 2k . Haittn |5

9
a—3b,d-b, dxb,obvem napannenenunena, IOCTPOEHHOTO HAa BEKTOPaX.

4. Bexkropsl d u b o0pasyrot yrou 60°, npuyem ‘C_i‘ =3, [;‘ = 8. Haiitn ‘Zi —l;‘

BapuanT 2
I 3
. 2 -1 0
1. Haiitu npousBeeHre MaTPHIL: 4 3 5] 3 =-21.
2 1
x, +3x, —x; =11,
2. Pemnts cucteMy ypaBHeHmit: — X, + 2x, + x; =—1,

2x, +x;, =4.

3. lanet exropet d=1 — ] + 2k, b =3 +5), =5 +3] + 4k . Haiitu |67

9
d+3b, d-b, odbbem napamnenenumnena, IOCTPOCHHOTO HA STUX BEKTOPAX.
b|=2 n d-b=12. Haitmu | x 5.

4. VI3BecTHO, 4TO ‘c_i‘ =10,

Bapuanr 3
|
. 3 6
1. Haiiti ipou3BeieHHe MATPUIL: (1 -1 2 3) 15 1l
1 -1

2. Pemmthb cucTeMy ypaBHeHHit: 4 X; — 2X, = —2,

—

3. JauviBextopst d =1 + ] —k,b=1 —j+k,¢=i + ] +k . Haitru ‘E

9

axb, (d X b)- C , OIIPEJENUTh YTOJI MEXKITy BEKTopaMu d u b .



—

4. TIpu kaxom snavenmu A sekropst d=i +24 j+k,b=i+A1] n

=217 +k xommmanaper?
Bapmuanr 4

1. Haiitn npou3BeneHe MaTPHIL: -2 3 . S 2
. p I PHUILL: _5 _¢ 4 _7.

2. Pemnts cucremy ypaBaenwuit: §8x; +3x, + S5x; =—13,

2x, +5x, —x; =-5.

3. ausr BexTopst d =231 +2] +k, b=i—k, 5=7—2j+k.Ha171T1/1 |Ei

9

‘C_i xb|, (C_i x b ) C , OIIpeJeNIUTh YIOJl MEeXKIy BEKTOpaMK ¢ U b.
4. JlaHo: ‘Zi‘ =13, E‘ =19, |a + E‘ =24 . BeauciIuTh ‘c_i —E‘ )
Bapmuanrt 5

3 -2 0) (-5
1. Haiitu npoussenenue marpui: | 1 6 —-1| 3

2 4 2 7
2x; +x, +3x; =3,
2. Pemnts cucremy ypaBHenuit: <3x, + 2x, +4x; =7,
2x, = 3x, + x; =1.
3. lan Bextophl d =30 —2] +k, b=2 + j+2k,é=3 -] -2k.
Haiitu ‘E h

—

,dxb,\ax b)- C , OTIPENIETUTH YTONl MEKy BeKTopamu d u b .

4. Bektopsl d u b o0pasytor yron 120°, npuuem ‘ﬁ‘ =35, 5‘ = 3. Haiitu ‘Zi + I;‘

Bapuanr 6

2
?(3 0 4 5).

1. HaiiTn npon3BeaeHNE MaTpHLL:
—4

2. PemmnTh cucteMy ypaBHeHuit: <3x; — X, — X3 =7,

x, +2x, =0.

3. JlaHbI BEKTOPEI 5=37+4j,5=—3f+1€, 5=2j+5E.HaﬁTH ‘l;, axb, (67><Z;)-5,

OTIPE/IETUTD YTOM MeKAY BekTopamu d u b .
4. VIpoCcTuTh BhIpaXeHue 21 X (7 X /;)-l— 3j - (; X /;)-l— 4k x (7 X j)

5



Bapuanr 7

I 5 2 2 1 0
1. Haiitu mpousBeieHre MATPHIL;: 2 0 3|4 3 -1 =-2|.
-3 1 1 4 5 -3

3x, +4x, +3x; =9,
2. PemnTh cucteMy ypaBHeHHit: X, +2x, + x5 =5,
X, +2xy =-3.
3. laubi Bextopsl d =1 — j +k,b=2{ +3] —k,¢=2{ +4] —k.
Haiitu ‘5, ﬁ-g, axbl, (szE)-E.

4. Haiiti miomiais napauiejorpaMmma, IoCTPOEHHOI0 Ha BeKTopax d = m + 27

u b =2m+7,rne Mu i —eIMHAYHBIC BEKTOPHI, 0Opasyromue yroia 30°.

Bapuanr 8

2 1
. I -1 1
1. Haiitu nmpousBenenue Marpui: |3 —3 |- > a4 3)
5 2

3x, +x, +5x5 =0,
2. PemmnTh cucTeMy ypaBHeHHii: | 2x; +3x, +3x3 =3,
2x; +x, +4x; =—1.
3. Jlansi Bextopsr d =—51 —4] +2k, b=2i + j =Tk, ¢ =3 + 6] — 5k . Haiitu

, d-b, |axb|, (ﬁxb)-E.

@

4. Bektopsl d u b o0pasytor yron 120°, npuuem ‘5‘ =35, l;‘ = 3. Haiitu ‘Zi —l;‘

Bapuanr 9

1 -3
. -5 1
1. Haiitu npoussenenune marpui: | 2 2 |- :
31 0 4

X, +3x, —x3 =8,
2. Pemnts cucremy ypaBHeHuit: §2x, + X3 =1,
— X, +2x, +x3=12.
3. Janwiextopst d =1 — j +3k, b=-2 +2j +k,¢=3 —2] +5k.

Haiitu ‘b ,dxb, (d X b)- C , OIIPEJENUTh YTOJl MEXKIy BeKTopamu d u b .

4. HaiiTi eIMHUYHBIH BEKTOP d , OJJHOBPEMEHHO TEPIICHINKYIIAPHBIHA



BEKTOPY b=3 + 67 + 8k wocn abemmce.

BapuanTt 10

1. Haiitu npou3BeieHue MaTPHIL: 3 8) _(6 3 -1 3)
| 1 0) 1 2 —4 5/

-

2. Pemnts cucremy ypaBHenuit: §3x; +4x, —2x; =11,

3x, —2x, +4x; =11.

3. Jlanbi Bektopel d =51 —2j —k,b=i 2] +k,é=i +2] -2k .

, dxb, (Zl X b)- C , ONPENEUTH YTOJl MEKY BEKTOpaMu d u b .

Haiitu |Zi

4. HaiiTn eMHUYHBIA BeKTOp @ , MapautenbHbi Bextopy b =60 + 7] — 6k .

BapuanT 11
-2 1 1) (2 3
1. Haiit npousBeeHre MaTPHIL: 0 2 014 -1
3 -1 2)10 5

2x; +x, —x3 =0,
2. Pemnts cuctemy ypaBHeHuit: 3 X; — X, —3x; =13,
3x, —2x, +4x; =-15.
3. lanbi Bextophl d=1 — j +k,b=0+ ] +k,c=2[ +3] +4k.
Haiitu ‘[; , ﬁ-g, Eixg, (c’ix[;)-E.
4. Kakoif yrox 06pasyioT eIHHIYHBIC BEKTOPBI § U [ , €CIIH BEKTOPEI
P=5+2f u =55 —4 B3auMHO mepHeHMKYIAPHEI?

Bapuanr 12
1 5 4 -3
1. Haiitu mpoussenenne MaTpuil: | 3 2 -1 4

0 -2 1 5

X, —2x, —3x;, =-4,
2. Pemnts cuctemy ypasHenwuit: { 4x, +x, +2x; =13,

2x, +5x, +x, =-T.
3. lanet sexropet d =21 — j —k ,b=1 +3] -k, é=1 + j + 4k . Haiitn ‘5
, (Zl X l;) c.

9

—

a-b,

4. BBIYHCIIHTB YToJl MeX1y BekTopamu d =3P + 24 u b= pP+5G,rne pu G-

axb

€UHUYHBIC, IEPIIECHANKYJISIPHBIC BEKTOPBI.



BapuanT 13

-3 -2 4 1
1. Haiitu npoussenenue matpury A-Bu B-A,ecmm A=| 4 |,B=| 0 2 0.
5 6 -1

2. Pemnth cuctemy ypaBHenwii:  4x, + 2x, —x; =8,

X, +2xy =-3.

9

3. Nansl Bexktopel @ =1 —5j +3k, b=3i —7j,¢ =5 —2j —k . Haiitn ‘5
2d—b,d-b, dxb,o6bemM nupamMubl, IOCTPOSHHOI Ha 3TUX BEKTOPAX.

E‘ZS.HaﬁTH ‘Zi+5‘.

4. BexTophl d U b o0pa3ytoT yroia 60°, mpuyem ‘Zl‘ =35,

Bapuant 14
2 3

1. Haiitu npoussenenue matpun, A+ Bu B-A,ecru A={4 —1|,B= (_31 (8)) :
0 5

Sx—y+3z=-1,
2. Pemmth cucTeMy ypaBHeHHit: q X —2) =—5,
Ty —z=22.

3. JlaHbl BEKTOPHI 67=—2l?—j+1€, 523?—4],5=37+2}—/€.Ha17m/1 ‘E

9

2a—-3b,d-b, dxb,o0beM mupaMuIBI, MOCTPOESHHON Ha YTHX BEKTOPAX.
- ~ —2
4. BBIYUCIIUTH 3HAYEHHE BHIPAKEHMS 3‘m‘ — 2(m : n) +4n°,

1

ecnu ‘ﬁi‘ =—,
3

— - T
n‘ = 6, yron Mex 1y BeKTopaMu 711 W /i paBeH = .

3

Bapmuanr 15
2 3 -2 4 1
1. Haiitu nponssenenne matpun A={4 —-1| u B=| 0 2 0
0 5 -6 1 1
3x+4y+7z=—1,
2. Pemmts cuctemy ypasHenuit: § —2x+ 5y —3z =1,

Sx -6y +11z=-3.
3. laubl Bextopst d=—1 —3k, b=3i +7j,¢=5i — j —k . Haittu
2d+6b,d-b, dxb,o6beM nupaMubl, MOCTPOESHHON HA ATHX BEKTOPAX.

5\:1,au§.

4. BBIYMCIIUTh 3HAYEHUE BBIPAKEHHS (367 ~5b )(267 + 71;), eciu ‘c_i ‘ =3,

8



BTOPASA ATTECTAIUA
BapuanTt 1
1. IIpuBecTH K ypaBHEHHIO «B OTPE3Kax» ypaBHEHUE MPSIMOI
13x — 5y — 6 =0, naiitu ee yrioBoit kKo3pHUIKEHT U IOCTPOUTD €€.

2. HoctponTts KpuByio 2-ro nopsiaka:  9x” +18x+16y° —64y—71=0.

. X" +2x-3 . Sxt+TIxP+5
3. Boruncnuth npeaensi: a) llmz—; 0) lim 3 7 ;
=>3x"+5x+6 oo x” +8x —2x
SIn— X
lim 2-x ) lim ) lim x+7Y"
B > T s A
=41 — /x_3 x—0 X x—o\ x —
BapuanTt 2

1. CocTaBuUTh ypaBHEHHE NIPSIMOM, IPOXOAALICH Yepe3 TOUKY NePeceUeHUs
npsimeix 2X —3y +5=0, x+ y —15=0 u rouxy A(S;— 2).
2. CocTaBUTh ypaBHEHUE IJIOCKOCTH, IPOXOASILEH Yepe3 TOUKU

M, (3;0,—1), M,(2;—2;1) n M(3;1;—1) u nocrpouts ce.

. 2x*=9x+10 . 8x" —9x° +x°
3. Beraucauts npenenst: a) lim 3 ; 6) lim ; ;
=2 xT -8 e 3x" +9x
. NJ4+x-3 . sin5x . —5\
B) im————; r) lim— ;1) llm(zx 5) :
x—5 /x —1 — 2 x—0 Slnzx X—>00 2x
Bapuant 3

1. TlpuBecTH K ypaBHEHHIO «B OTpe3Kax» ypaBHenue npsimoit Sx —9y +8=0

U TIOCTPOUTH €€.
2. CocTaBHTh ypaBHEHHUE IIIOCKOCTH, IPOXosiiel yepe3 Touky M| neprennu-

KyssipHo k Bekropy MM, , ecim M ](2;— I; l) uM 2(— 3:4; 5).
xz—x—30_ 8x° +4x° -3

; 0) lim ;
)xaw5x4+8x8—12x

3. Beraucnts npenener: a) lim——;
=5 x” 4125

. X
k75 S (3x 2\
B) im———; r) lim ;o) lim .
x—9 33— \/; x—0 Oy X—>00 3x

Bapmuanr 4
1. CocTaBuTh ypaBHEHHUE TIPAMOM, TIPOXOAAMIEN YePE3 TOUKY A(— 7;,— 2)

u napauiensHoi npsamoit Sx — 3y + 3 =0 u mocrpours ee.
2. TlocTpouTs KpuBYIo 2-r0 mopsimka:  4x° + 4y2 +16x-32y—-41=0.
x> +2x-15 8x° +4x> -3

3. Beruucauts npenenst:  a) lim ; 0) lim ;
=5 5x+x° e 6x° =9+ x°




x—1

) lim_ 04 ) limS8r 1im(1+ > j3
B , T > A - .
=>4 Ix+20—-4 x—0 Slns_x X—>0 X

Bapuant 5
1. TlpuBecTH K ypaBHEHHIO «B OTpe3Kax» ypaBHenue npsimoil 9x +5y —2=0,

HalTH ee yriI0Boi Ko9(QQHUIMEHT U TOCTPOUTH €.
2. Hoctpouts kpuByio 2-ro mopsaka:  9x” +9y” +36x—18y+20=0.

3. BeruuciauTe npeaessl:

. X

2 — ) 4 2 ) 2— ) st ) 2

3XJ2r—xm;6)hmx3 +7)i +4 ; B) llm—x;r)hm S ;n)llm(x+8j .
x—>-2 X _4 x—w x +7)C —2)( x»4,/6x+1_5 x—0 4X X—>0 x—l

Bapuanr 6
1. CocTtaBuTh 00I1I€E ypaBHEHUE MPSAMOIL, TPOXOAIICH Yepe3 TOUKH
A(— 6;5) u B (— 7;,— 3), MIPUBECTH €T0 K BUJLy YPABHEHHUSI «B OTPE3KAX).

2. Hoctpouts kpuByto 2-ro mopsaka: 9x° +10y” +40y—50=0.
5x% +4x+1 x” +3x —x .

3. BeumcnouTh npegens:  a) lim ———: © lim ;
x>-1 x* —6x—7 xo x4 5x® —2x

V4x-3-3 sinx . (3x—4j2x

B) lim 5 ; r) lim ;1) lim
x—3 x° =9 x—0 Sln Tx X—>00

Bapuanr 7

1. CocTaBUTh ypaBHEHHE MIPAMOMA, TPOXOJIANIEN YePE3 TOUKY A(7;— 5)
u napauensHoi npsmoit X — 8y +10=0 u mocrpours ee.

2. CocTaBUTh ypaBHEHUE IJIOCKOCTHU, IPOXOASILEH Yepe3 TpU TOUKU
M (3:4-2), M,(4—1L—1) u M,(-20;3).

3. BeIYHCIHUTD TIPEIEIBL:

x? +3x-28 6x° +3x -2 Vx-3-2 . sinSx (x+3jx“‘

) lim X720 o im O Y T2 im . rylim
=>4 x7 —64 x> 3x° +x—5 T Yx4+2-3 00 12x 0 wow

Bapuanr 8
1. IlpuBecTH K ypaBHEHMIO «B OTPE3Kax» ypaBHEHUE MIPSIMOM
—8x+ 5y —10=0, naiiru ee yrnoBoit Ko3pPULHEHT U TOCTPOUTS €€.

2. HocTpouTh KpuByF0 2-T0 ropsiaka: X —3y° +6y—15=0.

3. BeruucauTe npenensl:

X
3x? —14x+5 5%’ +x-5 . ANAx+1-3 . Smg . (x+3)_5x

a)lim ;6) im————; ) lim———; r)lim ; ) lim
% 22 6x+5 em3c 18x-5 % x -8 =0 8y o

Bapuanr 9
1. CoctaBuTh 001IEE ypaBHEHHE MIPSIMOIL, TPOXOAALIECH Yepe3 TOUKH

A(— 4;5) u B (— 5;,— 8), HAlTH ee yriaoBoi Ko>()(QHUIMEHT U IIOCTPOUTH €€.

2. HoctponTs KpuByto 2-ro nopsiaka: 4x” +9y”> =8y —36x+4=0.
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3. BerUuciauTe npeaensl:

2 2 )
. — . - — : 4 — . 2
a) hmx3 al ; 0) lim 3x2 17x=28 ; B) th?);r) 11mSln al
=l x =1 xoe x°-9x+14 5 Jx—-1-2 0 13x
Bapuant 10

1. CoctaBuTh 00IIee ypaBHEHUE MPSIMOU, TPOXOAAIICH Yepe3 TOUKH
A(S;— 2) u B (— 2;— 7) , TIPUBECTH €70 K BHly YPABHEHHS «B OTPE3KAX).

2. CocTaBUTh ypaBHEHUE INIOCKOCTH, TPOXOAIIEH Yepe3 TPU TOUKH

M (3~ 1;2), M,(4—1;—1) u M,(2;0;2).

3 2 4 2
3. Beruucauts npenensl:  a) lim 4x 22)6 +5x . 6) lim 1x . 3x"+2 :
x—0 3x°+7x x>0 Oy’ +4x—3
. A5x+1-4 . sin2x ' x>
B) hmz—; r)lim ; n) lim )
x~>3x —+—2.x_15 x—0 x/S X500 z_x
BapuanT 11

1. TlpuBecTH K ypaBHEHHIO «B OTpe3Kax» ypaBHenue npsimoil X —4y —17=0,
HAWTH ee YII0BOi KO3((HUIMEHT U IIOCTPOUTH €.

2. HocTpouTs KpuByto 2-ro mopsaka: 2x° —2y° +2x=0.

. 10x—3x*-8 . 8x'—5x+9
3. Beraucauts npenensl:  a) lim 5 ; 0) hm—z;
-2 3x" —-8x+4 x0T —3x—5x
. 2—+x*+4 . sin8x o (3x+4\"
B) im—————; ) lim— ;o lim :
x—0 3x x>0 Slnzx X—0 3x + 5
Bapuaur 12

1. CocraButh 001IIee ypaBHEHHE MPSAMOM, TPOXOISIIEH YePe3 TOUKH
A(S;— 3) uB (O; - 4), HalTH ee yriaoBoil KO3()HIMEHT U TTIOCTPOHTH €e.

2. TocTpouTs KpuByHo 2-T0 ropsiaka: - —6x+14y+49=0.

. x? -1 . X" +3x-5
3. Beranermuts mpefenst: a) lim ————; 6) lim————;
x>-1x" +3x+2 x>w  Qx+7
sin”
8) lim 3 ;o lim—7; 1) lim(2_3x) :
50 \/S—x—\/5+x x>0 4x x—o\ 5—3x

Bapuant 13
1. TIpuBecTH K YpaBHEHHUIO «B OTPE3Kax» ypaBHenue npsamoit 3x — 7y —1=0,

HaKTH ee yraoBoi KOAQPHUIMEHT U OCTPOUTH €e.

2. HoctpouTs KpuByio 2-ro mopsaka: 9x° —4y” +24y —72=0.

. xt—-x-12 . 3x"+6x-13
3. Borauenuts npesienst: @) lim ————; 6) lim—; ;
x->-3 x“ =9 x>0 x“+3x+1
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3x° =2 . _sinSx . (1+3x

B) lim———~ . 1) lim ) lim| —2%
=l J8+x -3 =0 8x w0 \ 5+ 3x
Bapuanr 14

1. CoctaBuTh 00IIee ypaBHEHUE MPSIMOU, TPOXOASAIICH Yepe3 TOUKH
A (— 1;9) uB (— 8;0), IPUBECTH €70 K BUIY YPABHEHUS «B OTPE3KAX).

2. TIoCTPOHTE KpUBYI0 2-r0 nopsiaka: X~ —6x+8y —47=0.

. 9x*+17x-2 . 3xt —5x+7
3. Beruucauts npenens: a) lim al 3 X ; 0) lim )36—)6;
x>2  x"42x x>0 x” +33x -5
x—1
. N9+x-3 . sin8x . 213
B) im————; ) lim——; pn lim|1-—
x—0 X + X x—0 4x X—00 X

Bapuant 15
1. CoctaBuTh ypaBHEHHE NPSAMOM, TPOXOASILIEH Yepe3 TOUKy M (— 1;—7)
nepreHauKyaspHo npsamoit Sx — Y —3 =0 u nocrpours ee.

2. TlocTpouTsb KpuByIo 2-ro mopsiuka: 4x” + 4x — 8y—19=0.

. 2x" +5x-10 . 2x°—x+32
3. Beruncnuts npegenst:  a) lim 3 ;  0) 11m4—;
x—1 x° =1 X—>0 5x7 =9
x=5
. 2x"-9x+4 . sin2x . 3
B) lim ; lim——; o) lim|1——
x4 \/S_x_\/x_:; -0 x/3 x—>00 X

KpuTtepnu onieHKH NHCbMEHHOH KOHTPOJIBLHON PadoThI (6 pamkax pybescHou ammecmayuu,)

Pezcnamenmom BPC kagheopwr «Buvicwias u npuxnaouas mamemamuxay npedycmompeno 235
b6annoe 3a 6vlNOAHEeHUe pPyoedcHoU KOHmMpoabHOU pabomvl. Kaowcooe 3adanue, 6xooswee 6
KOHMPOILHYIO, OYeHUBAem sl npenooasamenem OnpedeieHHbiM Koaudecmeom 6annos. Mmozoagulil 6an
3G KOHMPOJILHYIO pabomy NoIYUaAemcs CyMMUposanuem 0auioe 3a 6ce 3a0aHusl.

Kpurepuii oueHKH 0HOTO0 32 JaHUS:

— oOydJarommiics TPAaBHJIBLHO PpEIIWI 3ajaady; P 3TOM JIOTUYHO, ITOCIICJIOBATEILHO |
apryMEHTHPOBAHHO U3JI0KWIII PElIeHUE 3a7aul — MaKCHMAalIbHOE KOJTMYECTBO 0aJlioB;

— oOydaromuiics B OCHOBHOM IMPAaBWJIBHO PELIW 3a/ady, JOMYyCTHB TPU STOM HE3HAUUTEIbHBIE
HETOYHOCTU U morpenrHocTd — 80% OT MaKCHMAalbHOTO KOJIMYeCcTBa OaIIOB;

— oOydaromuiicss He TTOTHOCTBIO PelIiI 3a1ady, Ho He MeHee 50%, AOMyCTUB MpPU ATOM He Oojee
onHOU TpyOo# ommoOku — 60% OT MaKCUMaIBLHOTO KOJIMYECTBa 0aslioB;

— 00yuaromuiics MpUBEI HEMOJIHOE peleHue 3aaa4n (cTeneHb moJHOTH — oT 30% 10 50%), momycTus
MIPU ATOM 3HAUYMTENbHBIE HeAoueThl — 40% OT MaKCHMaJIBHOTO KOJIMYECTBA OAJIOB;

— oOyuatomuiicst mpusen He O6onee 30% pelieHus: 3afauu, OMYCTUB MPU 3TOM IpyOble OMIMOKH U
HemoueThl — 20% 0T MaKCHMAaJIbHOT'O KOJIMUECTBa OaJlioB;
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— oOyyJaronuiicss He IPHUCTYIUI K PEIIeHHI0 3a1a9u — 0 OaiioB.

IK3AMEHAIIMOHHBIE BUWIETBI

BUJIET Ne 1
1. BoiBoa yclioBuil mapamieIbHOCTH U YCIOBUS MEPIIEHIUKYISIPHOCTH ABYX BEKTOPOB.

2x, +x, —x; =1,
2. PemnTh cucTeMy IMHEHHBIX ypaBHEHHH: X, + X, + X; =8,
X, +2x, =11;
3. JlaHBI TOYKH A(— 2;—3; 4), B (— 5;4;— 2) , C(7;—5;3), D(3;— L 2) . Haiitu ‘A_é

o6beM nupamuasl ABCD.
4. JlaHbl TOYKH A(Z;— 4), B (— 6;— 2). CocraBuTh 06IIee ypaBHEHHE IIPAMOM 4B M HAlTH

1|

yII0BOH KOA(PGUIUEHT, TOCTPOUTD ITY MPIMYIO.

2
. X 4+3x+2 . 3 +4x7 +x '

5. Beruucomts npenenst: a) lim ———; im—, 5 ; B) lIlm| —— | .

=>22x" +5x+2 x>0 5x" +9x7 =7 oo\ 34+ x

BUJIET Ne 2
1. BeiBog (popMyIibl B KOOpAUHATHOHN (popMe AJisi BEKTOPHOTO MPOU3BEICHHUS BEKTOPOB
X+2y—z=2,

2. Pemith cUCTEMY JIMHEHHBIX ypaBHeHUH: §2X —3y + 2z =2,
3x+y+z=8;
3. Jlanb Touku A (— 4; 5) ,B (6; - 7), C(-5;3) moctponts Tpeyromsunk ABC. Haiiti obuee ypaBHEHME

MCAHNaHbI HpOBeHCHHOﬁ M3 BEPIIUHBI 4.

4. Janw Touku A (— 2;—3; 4), B (— 5,4;— 2) , C(7;—5; 3). CocTaBuTh 001IEE YPaBHEHHE

mmockoct ABC, HaitTn ‘@, A—é‘ .
. X —4x+3 . 2x7 +4x+3 . sin4dx
5. BplunciauTh npenessl: a) llmz—; 6) lim 3 ; B) lim ;
=3 x" =9 =0 3x" +9x —12 =0 3y
BUJIET Ne 3

1. OCHOBHBIE CBOMCTBA ONIPENEIUTENEH.
5x, —x, +3x; =7,
2. Pemmthb cHCTEMy JIHHEHHBIX ypaBHEHHIL: X, — 2X, = —2,
Tx, —x, =—1;
3. Jlansl Touku A (— 6;3;— 1) ,B (5; —4; 2), C(O;2; — 3), D (3; -2 2). Haiitu 06beM IHpaMUIBI
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ABCD, ‘AB

4. ITausl Touku A (— 3;— 5) ,B (2; - 4). Haiiti o6miee ypaBHEHHE IPSIMOU AB, ¥ IOCTPOMTH €€.

AC ‘ CocTaBuTh 001IEEe YPaBHEHHE MIIOCKOCTH ABC.

M

. x> =3x+2 . 4x° +4x —x . sin7x
5. Beraucomts npenenst: a) lim—-——; 6) lim—; 5 ; B) lim ;
=22x" —x—6 o 3x” +9x° +3 =0 x/5
BUJIET Ne 4

1. BoiBoj OpMyIIbl B KOOPIUHATHOW (OpME Il CKATSIPHOTO POU3BEICHHUS BEKTOPOB.
x, +3x, —x; =11,
2. PemnTh cucTeMy JIMHEHHBIX ypaBHeHHH: — X, + 2x, + x; =—1,
2x, +x; =4.
3. JlaHBI TOYKH A(Z;— 4;2), B (— 6;,— 2;— l), C (O; 7;3)1/1 D(6;— I; 3). CoCTaBUTh ypaBHEHHUE

IWIOCKOCTH BCD. Haiitn 06beM nupaMubl ABCD.
4. ansl Touku A (— 2; 8) ,B (6; - 2). CocraBuTh 061ee ypaBHEHUE MIPAMOM 4B IIOCTPOUTE ITY TPIMYIO

1 HalTH pacCTOAHUEC MCKY TOUYKAMU AuB.

. 2x°+x-10 . 8x*—9x* +1 . sinbx
5. Beruucnauts npenensi: a) llmz— ; 0) 11m3— ;B) lim— ;
=2 xT —x—2 x> 3x” +9x 0 81n2x
BUJIET Ne 5

1. Inuaa BekTopa (BBIBOJ (OPMYIIBI B KOOPAUHATHON Gopme).
X, +2x, =—1,
2. PemmnTh cuCTEMy JIMHEIHHBIX ypaBHEHMH: 33X, — X, — X; =7,
x, +2x, =0;
3. lau Touxu A(— 2;4;3), B(- 6;,— 4;-1),C(6;7;-3), D(6;~1;3).. Cocrapurs
ob1iee ypaBHEHHE II0CKOCTH ABC. Haliti 00beM nupamuisl ABCD.
4. Jlansl Touku A (— 3;— 5) ,B (O; 2). CocraBuTh 06mIee ypABHEHHE MIPAMOM 4B M HAlTH
YIII0BOU KOA((HUIMEHT, MOCTPOUTH ITY MPIMYIO.
x*+7x-8 5x"+4x° +3 . sin8x

5 0 111’1’1 ; T) 11m ’
T _2x+1 )x—>°°3x4+8x2—12x )x—>0 Ox

5. Borumcnute npesenst: a)lim
x>l x

BWIET Ne 6
1. KpuBbie BTOpOro nopsjika 1 NX KAHOHUYECKUE YPABHEHMS.

2x, +x, +3x; =3,
2. PemnTh cucTeMy JIMHEHHBIX ypaBHeHni: §3x, +2x, +4x; =7,
2x, —=3x, +x;=1;
3. aus Touxu A(2;— 42), B(— 6;— 2;-1),C(0;7;:3), D(6;-1;3). Haiitn \E

nupamMuaibl ABCD.
4. lansl Touku A (3; — 6), B (— I,— 2). CocraBuTh 001Iee ypaBHEHHE MIPAMON AB U HAWTH

>

A_C" u 00beM

yIII0BOM KO3 (PHUITMEHT, ITOCTPOUTD ITY MPSIMYIO.
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. 2x°+7x-15 . 8x°+4x-3 . sin4x
5. Beraucauts npenenst: a) lim 5 ; 6) lim ~—— > B lim— ;
>-5  x° =25 =0 3x° +9 4+ x 0 8In2x

BUJIET Ne 7

1. YpaBHEHHE MIJIOCKOCTH, MPOXOIAIICH Uuepe3 3aJaHHYI0 TOUKY MEePIECHANKYISIPHO HOPMATBHOMY
BEKTOPY (BBIBOI).

X, +2x, +3x;, =5,
2. PemnTh cucTeMy IMHEHHBIX ypaBHeHHH: 32X, — X, — X; =1,
x, +3x, +4x, =6;
3. lausl Touku A (— 5; 3), B (— 3;— 4). CocTaBuTh obuIee ypaBHEHHE TPSIMOU AB ¥ HAWTH

YTI0BO# KO3 GHUIMEHT, TOCTPOUTH 3Ty MPSIMYIO.
4. Naner rouxu A(2;— 4:3), B(S;— 41), C(0;— 1;-3), D(2;~1;3). Cocrasuts

o0uiee ypaBHeHHE TIOCKOCTH ABC.

—4x
. X +2x-3 . SxP T +5 . [ x+7
5. Beraucouts npenenst: a) lim———; 6) lim— : ; B) lim .
=3x° 4+5x+6 oo x4+ 8x" —2Xx x| x —
BUJIET Ne 8

1. Yrom Mexnay AByMs IIJIOCKOCTSIMU
X, +3x, —x; =8,
2. PemnTh cucTeMy JIMHEHHBIX ypaBHeHHH: §2X, + X3 =1,
—x, +2x, +x; =12;
3. Jlamsi rouxu A(2-11), B(5;5,4).C(3;,2,—1). D(4;1;3). Haiirn |AB

nupamMuabl  ABCD.
4. JTaHbl TOYKH A(— 2; 5), B (7;— 2). CocraBuTh 061Iee yPABHEHHE MPSMOI AB M HANTH

A_C:‘ u 00BeM

>

yII10BOH KO3 (OULIUEHT, TOCTPOUTH 3Ty NMPSAMYIO.

. 2x°=9x+10 . 8x"—9x’ +x7 . sin5x
5. BeraucanTs npegensr: a) lim 3 ; 6) lim 7 ; B) lim— )
X2 x -8 x>0 3x" 49x =0 51N 2x
BUJIET Ne 9

1. BeiBox ypaBHEHUS IPSMOM, MPOXOJALIEN Yepe3 JIBE 3aJaHHBIE TOUKHU.
2x, +x, +3x, =3,
2. PemnTs cucteMy IMHEHHbIX ypaBHeHnH: §3x, + 2x, +4x, =7,
2x, = 3x, +x,=1.
3. COoCTaBHUTh ypaBHEHHE IUIOCKOCTH, IIPOXOASAIIEH Yepe3 TOUKY M (— 4;3;— 8)

HEPIEHANKYIIAPHO MIPAMON AB, €CIIN A(Z;— L l), B(-5;54) .
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4. ITaubl Touku A (2;— I 1), B (5; 5; 4), C (3; 2;— 1), D (4; L 3). Haiiti yrosi mMexmy BeKTOpaMu
BCu BD.

5. Beraucomts npenenst: a) lim——
=5 x7 +125

2

; B) lim
3x

x2—x-30 o 8x 44X =3 (3x—2)“
— . 0) lIm 2 3 .
o 5x" +8x" —12x x>0

BUJIET Ne 10
1. YpaBHEHHE IIJIOCKOCTH, MPOXOIAIICH uepe3 3aJaHHYI0 TOUKY MEePIECHANKYISIPHO HOPMATBHOMY
BEKTOPY (BBIBOI).

X, +2x, +x, =8,
2. PemnTh cucTeMy IMHEHHBIX ypaBHeHHH: §2X, — X, + X; =3,
X, +x, —2x; =-3;
3. Haiitu yros Mexy BEKTOpamMu d | b , o6vem napaJulesienuIIeia, HOCTPOEHHOTO Ha BEKTOPaXx,
ecmm: d=—5 —4] +2k , b=2 +j Tk .,c=3 +6] —5k .
4. JlaHbI TOYKH A(— 3;— 5) ,B (0; 2), C(~2;7) nocrpouts Tpeyronsuuk ABC. CocTaBuTh obmee

YPAaBHEHHME BBICOTBI, IPOBEACHHON U3 BEPIIMHBI A.

. x +2x-15 . 8x*+4x’ -3 : x’ +64
S. Beraucnuts npenenst: a) lim————; 6)lim—; -3 B) lim————
=5 Sx+x =0 6X7 =9+ X >4 x +20-4
BUJIET Ne 11

1. OO01mree ypaBHEHHE TIOCKOCTH.
2x, —4x, +3x;, =1,
2. PemmTs cucTeMy IMHEHHBIX ypaBHEHMIL: < X, — 2Xx, + 4x; =3,
3x, —x, +5x;, =2
3. Jlansl Toukn A (2; — 4;—3), B (6; — 4;1), C(— 2; 7;3) , D(— 6;1;— 3). COCTaBUTH KAHOHUYECKHUE

ypaBHeHus npsaMon BD.
4. CocTaBUTh ypaBHEHUE NMPSAMOI, Mpoxoasiiei yepes Touky M (5;—2) MEPIEHIUKYIISIPHO MPAMOMN

2x — 6y +5=0 u nocrpouts ee.

. 3x7+x-10 . X +TIx* +4 . o
5. Beraucomuts npenenst: a) lim ——————; 6)lim— . ; B) hm(x + 8) .
x—>-2 X = x>0y +7x" —=2x xoo\ X —1
BMUJIET Ne 12
1. YpaBHeHHUE MIOCKOCTH B OTPE3KAX M MOCTPOEHHE TIIIOCKOCTH.
X, +2x, =12,

2. PemnTh cucTeMy JIMHEHHBIX ypaBHeHHH: X, + X, + x; =10,
2x, +x, —x; =3
3. Haiftu yron mesxty Bektopamu d u b , 06bem napamnenenunena, eciu: d =3i —6j + 2k ,
b=i+j-T7k,¢c=-3i —5k.

4. CocTaBUTh ypaBHEHUE NPSAMOH, MPOXOIALIEH Uuepe3 TOUKY A(— 2;— 5) NapajuIeIbHO JTaHHOU
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npsmoit Sx — 7y + 2 =0 u mocrpours ee.

. S5x?+4x+1 .
5. BBIYUCIHT TIPENENbL:  a) llmz—; 0) lim
x>-1 x“ —6x—-7 x—3

; B) lim— ;
x>0 8In7x

Nd4x—-3-3 sinx
x*=9

BMJIET Ne 13

1. beckoneuHo mMasnbie GyHKIUHA U OECKOHEUHO OOJbIKe PYHKIIUU, UX CBSI3b.
Sx—-y+3z=09,
2. Pemth cUcTEMy JIMHEHHBIX ypaBHenuit: X —2y =0,
Ty —z=17.
3. Haiitu yron mexny Bektopamu d u b, ecnu: d = —21?—6]’+8l€ , b=i+j-Tk..
4. CocTaBUTh ypaBHEHUE MPSMOM, MPOXOJAIICH Yepe3 TOUKy A (7; - 5) napajuieIbHO TAaHHON
npsamMoil x+3y+2 =0 u nocTpouts ee.

. x> +3x-28 . 6x° +3x-2 .__sinSx
5. Berunenuts npegens: a) lim—— ; 6) llm3—; B) lim ;
x4y’ —64 o 3x  +x =5 0 12x
BUJIET Ne 14

1. IlepBrIit 3aMedaTeIbHbBIN TIPEe.
2x; —4x, +3x; =1,
2. PemnTs cucTeMy IMHEHHBIX ypaBHEHHH: X, — 2X, + 4x; =3,
3x, —x, +5x; =2.
3. Tanst Touxn A(2;— 4-3), B(6;— 41), C(— 2,7:3), D(~ 6;1;— 3). Haiitu  ABx AC .
4. CocTaBUTh ypaBHEHUE NMPSAMOI, Mpoxoasiiel yepes3 Touky M (— 9;—2) MIEPIEHUKYIISIPHO MPSIMOMN
2x — 6y +5=0 u nocrpouts ee.

. 3x*—14x+5 . 5% +x-=5 . NAx+1-3
5. BeraucauTh mpegenst: a) lim 5 ; 0) 11m3—; B) lim————.
=5 x°—6x+5 x>0 3x” +8x—5 =2 x" =8
BMJIET Ne 15

1. Bropoii 3amMedaresbHbIi Ipeaet.

3x+4y+T7z=—1,
2. PeluTh CUCTEMY JIMHEWHBIX ypaBHeHuit: §—2X +5y -3z =1,
S5x -6y +11z=-3.

3. lanb! Touku A4 (5;—3), B (— 3; 4). Haiitu yrnosoii koadduuuent npsimoit AB u moctpouts ee.
4. Jlansl Touku A (2; — 4;3), B (5; — 4;1) ,C(0;1;3), D(2;— I; 3). Haiitu 06beM nupamMuasl ABCD.

x> —x 3x2 —17x-28 .(1+2x)"‘
. . Iim )

b

5. Boraucnuts npesienst: - a) lim—; ; 6) lim 5
=l x" =1 xow x7-O9x+14 3+2x
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Kpurepumn oueHkHu (8 pamkax npomexdcymoyHou ammecmayuu)

Peznamenmom BPC kagedpuvl «Bvicwas u npukiaouas mamemamuxa» omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no 5-0annbHOU wKae.

KpnTepnifl OIICHKH O0TBE€TA HA IK3aMCHE:

— 5 6a1710B MOTyYaeT CTYJCHT, IPOACMOHCTPHPOBABIIHNH OJTHOE BJIa/ICHHE 3HAHUSMHU B COOTBETCTBUH
Cc TpeOOBaHUSAMHU Y4eOHOH MPOrpaMMBbl, T.€. PEIIMBIIMN BCE 3aJaHHi 0€3 OIMOOK B JIOTHYECKUX
paccyXJIeHHUSIX U B 000CHOBAaHUHU PEIICHUS;

— 4 fajja moiydYaeT CTYACHT, KOTOPBIA TPU TIOJHOM BIJIQJICHUW 3HAHUSMH B COOTBETCTBUHU C
TpeOOBaHUSAMHU YYEOHOM MpPOrpamMMbl JOMYCTHJI OTACIbHBIE HECYIICCTBEHHBIE OIIUOKH JIHOO
MIPUBEJICHHBIC UM PEIICHUSI HEIOCTATOYHO OOOCHOBAHBI;

— 3 faJula MoyYyaeT CTYJCHT MPH HEMOJHOM H3JI0KEHHUU TMOJYYCHHBIX 3HAHUH, MOMYyCTUBLIMNA MPH
3TOM OT/EJIHHBIE CYIIECTBEHHBIE OINOKH;

— 2 0a/uia moJydaeT CTYIEHT Mpu OECCUCTEMHOM W3JIOKCHUH MaTepuaia, JOIMYyCKaIOIIHi
CYIIECTBEHHBIE OINMOKH, KOTOPBIE MOTYT NPENSATCTBOBATh YCBOCHHIO JalbHEHIIEH ydeOHOM
uHpOpMalnu.
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BTOPOM CEMECTP
BOIIPOCHI JUISI COBECEJIOBAHMSI (TEK YU KOHTPO.JIb)

Paznen: «/IudPepenuunanbuoe ucuncienne GyHKIuii 01HOM mepeMeHHON»
1. TonsTre mpou3BOJHON QPYHKIUH, €€ MEXaHUYECKHI U TE€OMETPUYECKHIA CMBICIL.
2. Huddepenunan GyHKIHHA U €70 T€OMETPHIESCKUI CMBICI.
3. TIpou3BojaHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.
4. IlpaBuna quddepeHunpoBaHus.
5. TIpousBoaHas ClOKHOW (YHKIHU.
6. JluddepennupoBanue 3ajaHHBIX B TApaMEeTPUUICCKON U HESIBHOU (hopMme.
7. Teopembl @epma, Ponns, Jlarpanxa, Komwu, Jlonurans.
8. HeoOxonumple U JOCTaTOYHBIC YCIOBUS Bo3pacTaHus (YObIBaHUS) (DYHKIIHH.
9. MakcuMyMbl © MUHUMYMBI (D)YHKITHH.
10. ITopspok uccnenoBaHus GyHKIIMH ¢ TOMOIIBIO TPOU3BOAHON U MOCTpOoeHUs e€ rpaduka.

Paznen: «PyHKIMH HECKOJIbKHUX IEPeMEeHHBIX)
11. OGnactb onpenenenus, TMHUYA yPOBHS QYHKIUH JIBYX IEPEMEHHBIX.
12. Ilpenen u HeNpepbIBHOCTh (PYHKLMU JIBYX IIEPEMEHHBIX.
13. Yactueie mpousBoanbie. [Tomubrit nuddepenman.
14. DxcrpemyM QyHKLUH BYX nepeMeHHbIX. Hanbosnbliee n HauMeHbllee 3HaueHUst QyHKIMU ABYX
NIEPEMEHHBIX B 3aMKHYTOH 00JacTH.
15. [IpousBoaHas no HanpasieHuto. ['paauent. KacatenpHas na0CKOCTh U HOPMab K TOBEPXHOCTH.
16. Meroa HauMEeHbBIIMX KBAApaTOB AJis1 00pabOTKN AKCIIEPUMEHTAIbHBIX IAHHBIX.

KpuTepun ouenkm (6 pamkax mexywei ammecmayuu)

Pecnamenmom BPC ragheopvr «Bvicwas u npuxiadnas mamemamuxa» npedycmompeno 10
bannos 3a mexywyio ammecmayuio. Kpumepuu oyenku pazpabomansl, ucxoos uz pazoeienus 6aiios:
5 6annos 3a oceoenue meopemuueckux 60NPOCO8 OUCYUNIUHBL, 5 OALI08 — 3a GLINOIHEHUE OOMAUHUX
3a0aHul.

Kpl/ITele/l OILICHKH OTBETOB HA TCOPETUYECCKUE BOIIPOCHI:

— 5 0aJuI0B BBICTABJSAETCH CTYAEHTY, €CJM OH M3JI0OKWUJI COJIepKaHHe Bompoca B oObeme,
IIPEyCMOTPEHHOM IPOTPaMMOM, IIPY ATOM M3JI0KHII MaTEpUal FPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YS
MaTEMaTHYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIMKY, B ONIPEAEIEHHON JIOTHYECKOM TIOCIIEN0BATEIBHOCTH;
— 4 0aja BBICTABJSAIOTCA CTYAEHTY, €CJIM TpU JOCTATOYHO TMOJHOM M I'PaMOTHOM OCBELIEHUH
BOIIPOCa OH JOMYCTHJI HEOOJbIINE HETOYHOCTH, HE HMCKAXKAIOIIHE MaTEeMaTHYeCKOIo COJep’KaHus
OTBETA;

— 3 0a/171a BBICTABJISIIOTCS CTYAEHTY IPU HEMOJIHOM PAacKpPBITUU CO/IEpKaHMsI BOIIpoca (coliep:KaHne
BONpOCa M3JI0KEHO (hparMeHTapHO, HE BCEr/a IOCIE0BATENIbHO), HO MOKa3aHO oO0Ilee MOHUMAaHue
BOINPOCA; JOMYLICHbI OIINOKY NP UCIOIB30BAHUU MaTEMATUYECKON TEPMHUHOJIOTUY;

— 2 0anja moJiy4aeT CTY/AEHT, MPOJIEMOHCTPUPOBABIINN OOPHIBOYHBIE 3HAHMS U JIOIYCTHBILIHI
OLIMOKH B OIpeJIeIEHUH MOHATUI U MTPU UCTIOIb30BAaHUM MaTEMATUYECKON TEPMUHOJIOTHH.

KOMILJIEKT 3AJIAHUM 1JIsI KOHTPOJIBHOM PABOTHI (PYBEXKHBIA KOHTPO.Ib)
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INEPBAS ATTECTALIUSA
Bapuanr 1

5 2
1. Haiitu npou3BoHbIC NaHHBIX QYHKIMIA: a) ) = 6x” — — T Ux? —5x ;
X

x* 3—x x =4 )
0)y=——; =—arctg——; ’ =x"-InS5x;
)Y dr— B) Y gx+3 r) {yzl/ (—l—t; ny=x X

e)y=cos 6x; x)y=€*"; 3)3x’y—2x=5y".

2. BerancanuTs mpeaciibl, IPUMCHAS ITPABUIIO Jlonmrans:

tg4x

. Ix =2x7 +4x e’ —e”

a) lim 5 ; 0) llim————.

oo X7+ 5 x>0 ln(l + x)
Bapuanr 2

2 7
1. Haiiti ipon3BoHbIE JaHHBIX QyHKIMiA: a) y =7 + 8x° — — = Ux* ;
X

3; B) y—ln(x—\/l X ) r) {;:arctgt; a)y=(x2—6x)-sin2x;

=1/2;

5

X
6 J—

e) y:sin5 3x; %) y:ex3+lnx; 3) 3e" —e’ =y’ —5xy.

2. BoluncnuTh npeensl, npuMeHsis npasuio Jlonurans:
. 5x7 =X +7x . 20 2
a) lim Z — 0)li 5 — .
oo 2xT 4+ 5x =5\ x" =25 x-5

Bapuant 3

1. HaiiTi mpou3BoAHbIE TAaHHBIX (QYHKITHI:

a)y=i—%/x_+2x5+8-6)y:—cosx ; B) y= I-x len(”fz);
x | I=sinx’ I+x* " 7 |y =arctgs;

—x 5 .
n y=e (5x—x3); e) y=(7x—x3) : k) y=sin®3x; 3) 6xy —x"+y° =2.
2. BoruncnuTh npesensl, npuMeHsis npaBuio Jlonurans:

2
x“—x-2

a) lim—————; limx - ctg 7zx .
)x—>22x +x-—10 R x>0 &
Bapmuanr 4

1. HaiiTi mpon3BoaHbIE NaHHBIX (QYHKITHI:

X o 2.
)y = Ux® +7x+x° —%, 6)y:1—4 -B)y:M; D {x—sm t;

1+4°° y=ctgt;
1) y=3x"-cos5x; e) yzln(x+cosx); x) y=tg*5x; 3) xy—Iny+y* =3

2. BBI‘-II/ICJ'II/ITB MMpeaciibl, IPUMCHAA ITPABUIIO Jlonmrans:
—3x* +7x . .
a) lim™> . 6) lim(arcsinx - cgx).
o 2x +5x7 1 70

Bapuanr 5
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1. HaiiTi mpon3BoAHbBIE NaHHBIX (YHKITHI:

x3+3

a)y:2x2—%+i/?—8; Oy=——75—"7_: B)y =sinx’; F){
X

2x° =5

x=t-sint
y=t—cost’
I[)y:7x - COS 3x; e)y:e Zx—xz; )K)y:COSZ4x; 3) 5x2 —Xy+2y2 =4.

2. BoluucauTh npenensl, npuMeHsis mpaBsuiio Jlonuranis:
. Sx+4x7+7 (1 1
a) lim 5 75 0) lim ——— )
oo 84 2x" 4+ 5x 0\ x e -1

Bapuanr 6

1. Haifti mpou3BOIHbIE TaHHBIX (yHKIIHMN:

1
— 2 = —
a)y=7—x3—i+25\/x_—3x; 6)y=3—xz; B)yzln(tg3x);r) t?’
X 3+x y—t3—3t'

n y= (xz +2x)-ex; e)y=sin’ 2x; x)y=3x>—2x+3; 3) x-siny=y-Inx.
2. Berauciaute npeaciibl, IPUMCHSIA IIPABUTIO Jlonurans:

2x? —7x+3 ol 1 _L)

a) lim— ; 1
=3 x7 +4x -21 I\ x—-1 Inx

Bapuanr 7

1. Haifti mpou3BoOIHbIE TaHHBIX (yHKIIHMN:

4 4 5 4 1113)(? 3 x:t_t4
a)y=6-3x"——+Vx —x; 6)y=——; B)y=1g 6x; 1) ;
X x" -9 _ 2 3
y=t-—t
Dy=2"-B3-x); ey=e""*, xyy=arccos &; 3)3x% -2y =5xp.
2. BeluncnuTe npeaensl, NpuMeHss npasuio Jlonurans:
. Ix* =2x" +4 : 1 1
2) lim =~ "% 5 hm( S )
oo 2xT 45 =0\ x"—x e -1
Bapmuanr 8
1. HaifTu npou3BoIHbIE TaHHBIX (DYHKITHIA:
6 1+e* x=35sin’¢
a)y:4x5——3+6\/x5 =7x; 6)y = ; B) y =arctg’3x; ) ;0
X 1—e” y=4cos’ ¢

1)y = /x -arcsinx; e) y:ln(x+x5 —2); %)y =3 3) 3xy —Iny =5x.

2. Beraucante MMpeaciibl, IPUMCHAA ITPABUIIO Jlonurans:
. x—=2x"+5x° : 1 1
a) lim —— 0 li -— .
e 24+ 3x7 + X —\x—-1 x"=3x+2

Bapuant 9
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7
1. HaiiTn npor3BoiHbIE TaHHBIX QYHKIMIA: a) ) = 2+ x® - —+ 3x? +5%;
X

3 x=sin’ ¢,
6)y:cos33x; B)y:x—z; r) \ n)y:10x2+3x;
4x —x y=3cos t,

e) y=sin(lnx);  x) y=\/3x2+ln2x; 9) x> —Iny+ y* =3.

2. Berancanuts mpeaciibl, IPUMCHAS ITPABUIIO Jlonmrans:

2
2 lim 25 43 o limsin(x 1) tg =
= 3x° +9x —12 x>l 2
BapuanTt 10

5
1. Haiitu npou3Bo/HbIE JaHHBIX QYHKLIUN: a) Y = 4x° — -5 + x3 + \/g ;
X

1+¢" X = arcsint,

0) y= x;B)yZCOS37x; r){ ﬂ)y=(2x2—5)-esx
l-e y=Int,

e) y =+/1—-sin2x; x) y=In(sin2x+cos2x); 3) In(xy) = x° - y2

2. BeruncauTs npeaciibl, IPUMCHSA ITPABUTIO Jlonurans:

. 3x —5x7+2 ?
a) lim 3 ; 6) lim
S ' x~0] —cos 6x
Bapuant 11

1. HaifT npou3BoIHbIE TaHHBIX (DYHKIIHIA:

)
a)y:7x5——+r—lne 0)y 4x +21 B) y=6%"; ) x=In"s,
y=t+Int,

1) y=x2-e"‘ ; ©) y=cos85x; k) y =arctg~+2x—1; 3) xtgy+y2=5x.

2. BoruncnuTe npesensl, npuMeHsis npaBuio Jlonurans:

5 3 2
2 lim— 2~ +j'x - o lim M)
-e3x +9x° —13 x>0 X
Bapuanr 12

1. HaiiTi mpon3BoaHbIE NaHHBIX (QYHKITHI:

=6t> — 4
a)y = 8x———3\/>+\/— 6) v V3 —sinx By y=sin®3x; 1) 4 ’
\/_+ y:3t5

ny=e e) y=In*(ctg3x); x)y=Bx—1)-Inx; 3) 5x° —xp+2)y°=5.
2. BI)ILII/ICJ'II/ITI) IIpeAeIIbl, NpUMEHss npaBuio Jlonurans:

2) 11mﬂ . 6) lim Inx e
=22x% —x—6 Xro0

1+1nx

BapuanTt 13
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1. Haifti mpon3BoIHbIE TaHHBIX (yHKIIAMN:
3 X =sint—tcost;
a)y=8x +24x" -, 6)(1+x)-e"=0; B) y=tg’4dx; r){ ,
Ji y =tsint;
l[)yz(x2 —6x)-lgx; e) y= ln(x+\/x2 +3); K) y =arctg/x ; 3) x* +)° =3xy.
2. Beraucnute mipeaensl, mpuMeHss mpasuio Jlomurans:

2 X
x"—4x+3 e =2
a) lim—————; 0) lim .
) x—3 x2_9 )x—>+oox2+1
Bapuanr 14

. . 3
1. HaiiTu npou3BoHble NaHHBIX GyHKIM: a) y=+/31+4x’ == +3/x7 ;
x

x* . x =sin2t, 3
0) y= —, B) y=sin’'2x; r) 5 n) y=ctg2x-3+x");
2x—Xx y=cost,
e)y :ln(x—4—x3); K) Y= grecosi ; 3) x2y +2x7 —y2 =3.
2. BoluncnuTh npesensl, npuMeHsis npasuio Jlonurans:
6 . 1 1
a) lim83x—+4x; 0) lim (.———j.
x>e 3x° +9-2x =0 {sinx X
Bapuanr 15

1
1. Haiitu npou3BoHbIe JaHHBIX QYHKIMNA: a) ) = 2x° — —5 = 4\/ x3 +e’ ;
X

X = arccosf,

5x—8
3" y=Al-1,
e) y=In(2x+cosx); x) y=+/cosdx; 3) xsiny=ylnx.

2. BoruncnuTh npesensl, npuMeHsis npaBuio Jlonurans:

0) y= ; B) y=(x5 _4).sin3x; r){ ) y:23x—1;

sin 6x . 1 5
a) lim ; 0) lim — .
) =0 x? ) X—>3(x—3 xz—x—6j
BTOPASI ATTECTALIUSA
Bapmuanr 1

1. HaliTi yacTHbIE TPOM3BOHBIE IEPBOTIO MOPSAKA JAHHBIX (QYHKLIUNI:

a) z=x"-3x"y" +5x° +y*;6) z=/xy+x/y.

2x-3y
y

2. Haiftu npousBoiHyt0 QyHKIUM Z = " B TOuKe (4; -3) 10 HanpaBJIEHUIO BEKTOpa [ =3i - 4;
X

Bapmuanr 2
1. HaliTi yacTHBIE IPOU3BOHBIC TIEPBOTO MOPSIKA JaHHBIX (QYHKIU:
a) z=3x"y" +4xy° —x*; 06) z= 4arctg(3y/x3).
2. Haiitit npou3BoAHY10 (DYHKIIUU Z = bx ; 7y B TOUKe (-3; 2) 1O HANPABICHUIO BEKTOpA [ =12i - 57.
X+y

Bapuanr 3
1. Haiiti yacTHBIE MPOU3BOIHBIE TIEPBOTO MOPSIKA JAHHBIX (DYHKITHIA:

a) z=2y"/x’; 0) z:ln(e_x +e4y).

2. Haiitu npousBoanyto pyukimu z=13tg(3x—4y) B TOuke (4; 3) MO HampaBIEHUIO BEKTOPa [ =127 + 57.
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Bapuanr 4
1. HaliTi 9acTHBIC TPOM3BOIHBIC TIEPBOTO MOPSIKA JAHHBIX (DYHKIIUNA:

a) z=xe’ + ye'; 6) Z=ln(x+exy).

2. Haiiti npou3BoiHy10 GYyHKINU Z = 6XT B TOUKe (-3; -2) 10 HanpaBJIEHUIO BEKTOpa [ =2i + 57.
Xty

Bapuant 5
1. HaiiTu yacTHBIE IPOU3BOAHBIE MIEPBOTO MOPSIKA TAHHBIX (DYHKITHIA:

v
a) z=2x"y—-3x)" +x+y; 06)z=xe" +sin[%j.

2. Haiftu npousBoHyto GyHKIMH z=>5tg(4x+y) B Touke (1;4) 10 HanpaBIeHUIO BEKTOPA [ =3i - 4j .
Bapuanr 6
1. HaiiTu yacTHBIE IPOU3BOHBIC TIEPBOTO MOPSIKA JAHHBIX (DYHKIUN:

a) z=x"—xy—2y>; 6) z= arctg% .

3x+2y

2. Haiiti mpou3BoAHy10 QyHKIUU Z =5e B TOUKE (2; -3) 10 HAIIPaBJICHUIO BEKTOpa [ =3i — 4j .

Bapmuant 7
1. Haifti yacTHbIE MPOM3BOIHBIE TIEPBOTO MOPSIKA TAHHBIX (PYHKITUI:

a) z=2x"; 6) z=+x"=5x)°.

2. Haiitn mpon3Boanyto ¢pynkimu z=10sin(2x+3y) B TOouke (3; -2) [0 HANPABICHUIO [ =3 —4;.

Bapuanr 8
1. HaiiTu yacTHbIE IPOU3BOAHBIE IEPBOTO MOPSIKA TaHHBIX (DYHKITHIA:

a) z=x"+3x"y+12x)°; 6) z:cos(§—4y)

x_
xX+y

<

B TOUKeE (-2; 3) 110 HAIIPaBJIEHUIO BEKTOpA [ =50 + 127 .

2. Haiiti npou3BoaHy10 QyHKINU Z =

Bapuant 9
1. HaiiTu yacTHbBIE IPOU3BOAHBIE IEPBOTO MOPSIKA TAHHBIX (DYHKITHIA:

a) z=3x"+2xy° — ye'; 6) z=arctg™ Y .
X

2. Haiitn npousBoanyio GyHkuun  z =10 B Touke (3; 2) MO HANPABIECHUIO BEKTOPA [ =4i + 37.

BapuanTt 10
1. HaiiTi yacTHbIe TPOM3BOJHBIE IEPBOTO MOPSIKA JAHHBIX (DYHKIMHI:

a) z=x"—2x’y+xy’ +1; 6) z=e"(cosy+xsiny).

2. Haiftu npousBoHyto GyHKIMH Z=>5tg(4x+y) B Touke (1;4) o HanmpaBIeHUIO BEKTOpa [ =3i - 47 .

Bapmuanr 11
1. HailiTi yacTHbIe TPOM3BOJHBIE IEPBOTO MOPSIKA JAHHBIX (DYHKLIUMI:

a) z=x" +3x> +4xy+y*; 6) z=Inlx>—5xy+)°).

2. Haiiti npousBoanyto GyHKIMU Z=>5sin(4x—y) B Touke (1;4) o HanpaBieHUIO BEKTOPa [ =3i — 4;
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Bapuanr 12

1. HaliTi 9acTHBIC TPOM3BOIHBIC TIEPBOTO MOPSIKA JAHHBIX (DYHKIIUNA:
4

a)z:x—; 6)z:ln(x—w/x2—5y2).
2y

Ty

2. Haiitu nmpousBoiHyI0 QYHKIIUH Z = ;C_y B Touke (2; 1) mo HampaBjIeHHIO BEKTOpa [ =30 + 4j .

Bapuant 13
1. HaifTi yacTHBIE MPOU3BOIHBIE TIEPBOTO MOPSIKA TAaHHBIX (PYHKITHI:

a) z=5xy+xe’; ©6) Zzln(3y—2x4 :

2. Haiftu npon3BOHYI0 QYHKINU Z = xx —2y\/; B TOUKeE (8; 2) 110 HampaBJIEHUIO BEKTOpPa [ =30 — 47 .

Bapuant 14
1. HaiiTu yacTHbIE IPOU3BO/IHBIE IEPBOTO MOPSAIKA TAHHBIX (DYHKIIHIA:

a) u=2x"+y> =5xp* +xz>; 6)z=%4x+8y.
2 2

5x° =10y
xy

2. Haiiti npon3BoAHy10 QYHKIMU Z = B Touke (-1; 1) Mo HarpaBIeHUIO BEKTOpa [ =4i — 37

Bapuanr 15
1. Haifti yacTHbIE MPOU3BOIHBIE TIEPBOTO MOPSIKA TAHHBIX (PYHKITUI:

2.2

a) z=2xlny—y> +6xy; 6) =2
xX+y

2. Haiitu npon3BoaHyt0 QyHKIUU 2 =3xx+2 y\/; B Touke (5; 5) [0 HanpaBIeHHIo BekTopa | = 27 + j.

Kpurtepun oneHKH NUCHbMEHHOW KOHTPOJIBbHOM PadoThI (8 pamkax pybexcHol ammecmayuil)

Peznamenmom BPC kaghedpwvi «Buvicwas u npukiaonas mamemamuxay npeoycmompero 25
bannos 3a evinoiHeHue pyobedcHol KOHmpoavHou pabomel. Kaocooe 3adanue, 6xoosujee 8
KOHMPOIbHYIO, OYEHUBAEMCSL NPenooasameem OnpeoeeHHbIM KOauiecmeom oannos. Mmoeoswiil 6ann
3a KOHMPOIBLHYIO PAOOMY NOAYUAEMCA CYMMUPOBAHUEM DALI08 3a 8Ce 3A0AHUS.

Kpurepuii oieHKH 0HOT0 3aJaHUSL:

— oOydvaromuiics TPaBUIBHO pEUIWI 3a7auy; Opu 3TOM JIOTUYHO, TOCIENAOBATENbHO U
apryMEHTHPOBAHHO M3JI0XKIII PEIICHUE 33729l — MAaKCHMAJIbHOE KOJTMYIECTBO 0aJlIOB;

— 0oOyJaromuiicss B OCHOBHOM IMPAaBWJIBHO PENIWII 3ajJady, JOIMYCTHB TPH STOM HE3HAYNUTEIbHBIC
HETOYHOCTH W MorpenrHocTd — 80% OT MaKCUMaJIbHOTO KOJIMYECTBA OAITIOB;

— oOyuaromuiicss He TIOJIHOCTBIO pentui 3aaaqy, Ho He MeHee 50%, JOmycTUB Mpu 3TOM He Oolee
oJIHOM TpyOoit ommoku — 60% 0T MaKCUMAaTBFHOTO KOJIUYECTBA OAIJIOB;

— 00y4aromuiics MpUBeI HETIOIHOE PelIeHne 3aauu (cTeneHb moaHOTH — OT 30% 10 50%), momycTuB
P 5TOM 3HAUUTENbHBIE HeoueThl — 40% OT MaKCHMaTbHOT'O KOJIHMYECTBA OAIIIOB;

— obOyuatoruiicst mpuBen He Oonee 30% pelieHus 3a7aydu, OMYCTUB MPHU 3TOM TpyOble OMMOKH U
HengodeTsl — 20% OT MaKCUMAaJIbHOT'O KOJIMYECTBA OallIOB;

— oOyyJaronuiicss He IPHUCTYIUI K peIIeHHIo 3a1a4uu — 0 OayiioB.
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IK3AMEHAIIMOHHBIE BUJIETDBI

BWJIET Nel
1. IlonsiTHe TPOM3BOAHON PYHKIMH, €€ MEXaHUYECKUN 1 TEOMETPUIECKUNA CMBICIT.

S [3
2. Haiitu npou3BoiHbIE 1aHHBIX QyHKIMI: a) ) = — t Ux? —8x* - In3;
X

6) y= 12nx ; B)y:sin(lnx); r) y=7x"-cos5x; m) y=tg’3x;

x° -9

. sin7x

3. Beruucnuth nipeaen, npuMeHsis npasuiio Jlonurans: hm—2

H0x+tg x
2 2

. X
4. Halitn 3nauenne Bplpaxenus 2z; —5z; s QyHKIMA Z =— ~ 2§ Touxe (1; -1).
X

yx y

BIWJIET Ne 2
1. Meros HAaMMEHBIINX KBAaPATOB Ul 00paOOTKU IKCIIEPUMEHTAIBHBIX JaHHBIX.

[\S)

7 5] 12
. HaiiTn npousBosiabie qaHHbIX QyHKIMA: &) ) = 2x° + < Vx® + I +Inl;
X

COSX
x+2’

6) y=32x2_5; B) y = r) y:e_x(Sx—x3); m) y=sin’12x;

. Incos x
3. BbI4MCIUTh Tpesen, npuMenss npasuio Jlonurans lim———

x>0 lncos 3x

. X
4. Haiitn 3HaueHue BoIpaxkeHus 3z, —2z! s QYHKIUH Z =~ + L 5 Touke (1; -1).

BWJIET Ne 3
. OKCTpeMyM (PYHKIMH JBYX NEPEMEHHBIX.

—_—

2
2. Haliti ipon3BOIHbIE TaHHBIX QYHKIMN: a) Y =4x" - Z43x* —6x;
X
COSX arcsinx 3 . 2
=——:;B)y=e ; T)y=23x -arcsinx; =In"(tgx);
) V= it oosc P Y )y n y=In"(tgx)

. 3
3. Belumcauts npesen, npuMenss npasuno Jomurans limx” In2x
x—>+0

4. Haiitn 3Hauenue Beipakenns 8z +2z] s GyHKIMA Z = x\/; - y\/; B Touke (4; 1).

BUWJIET Ne 4
1. O6nactp onpeaeneHus:, TIMHUU YPOBHS PYHKIINU ABYX EPEMEHHBIX.

5 [3
2. Haiitn mpon3BOAHbBIC TaHHBIX QYHKIMIL: a) ) = — + Ux? —8x* - 63;
X

Inx
6) y=—
)Y x* —5x

x—arcsin x

:B) y=sin’3x; r)n) y=x-arccos3x; x) y=e :

3. BBIUMCIIHTH TIpeieN, PUMeHss pasuio Jomutansa  limx® - ctg6x

x—0

4. Haiitn 3nauenue Beipaxkkenus 3z, +4z] s QyHKImn z = x\/; + y\/; B Touke (1; 4).
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BUJIET Ne 5
1. IuddepenunpoBanme napaMeTpuiecKoi GpyHKIum.

N . 2
2. HaiiTi mpoM3BoHbIe AaHHBIX QyHKIMit: a) y=x°—=+3/x* —Ilne’;
X

2

72—
6) y=2x"-arctgx; B) y= YD y=cos’3x; 1) y=In(x+Inx);
cos 4x
5x
. et =2
3. Beraucnuth npezen, npuMeHss npawio Jlonurans lim 5
X—>+00 x —_

4. Haiitn 3Hauenune Beipaxenus Sz, —2z] i pyHkumn z =sin(2x+3y) B TOUKe (%, —g)

BUJIET Ne 6
1. IuddepenunpoBanme HesIBHON (HYHKINU.

Q/)T—lne;

2. HaiiTu npon3BoaHble NaHHBIX QYHKIUI: a) Y = 2x° — = —

x3
6) y= 72x =, B) )Y :5\/(x2 —3)2 ;r)y=ctg'2x; ny :(1—2x)arcsinx;
—X
. sin 2x
3. Berauciuts npezen, npuMenss npapmwio Jlonurans 1im—
x>0 81n 5x
. 5x* ~10y° L
4. Haiftu npou3BoHyt0 QyHKIUHN z=——— B Touke (-1; 1) mo Hanpapnenuto Bektopa [ =4i —3;
X
BUJIET Ne 7

1. Teopemst @epma, Ponns, Jlarpanxka, Komwu, Jlonurans.
1 '
2. Haiftu npou3BoiHbIE TaHHBIX QYHKIMHA: a) ) = 7x° — — t Ux —In5 ;
X

3

X . 1) y=sin’7x; x)y=In(x+cosx);

0) y:(x2 +2)-1n8x; B) y:m

. tg 2x
3. BbIuucnuTs mpesied, puMenss npasmuio Jomurans 1im 5
x—0
X

4. Haitti iponssomnyto byskimn  z=10¢""" B Touke (3; 2) 10 HAPABICHHIO BEKTOPA [ =4i + 37.

BUJIET Ne 8
1. Ionuerit muddepentman GAIL

~ 7
2. Haiftu npou3BoIHbIE NaHHBIX QyHKIMIA: a) ) = 2 x3 - + 3x2 + 52 ;
X

3

X
rrer i

. _tgx—sinx
3. BeruncnuTh npezen, mpuMeHsis mpaBuiio Jlonurans 11rn3—2
x—0 X

4. Haiiti mpon3BoiHYIO (QYHKIIHH Z =3xx+2 y\/; B TO4YKe (5; 5) Mo HampaBJIEHUIO BEKTOPA [ =20 + j

Ox2+3x .

6) y=cos’3x; B) y= ; m y=sin(Inx);
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BWIET Ne 9
1. Iuddepennman GyHKIMN U €r0 TEOMETPUIECKUN CMBICIL.

1 [
2. Haiitu npou3BoHbIE NaHHBIX QYHKIMNA: a) Y = 6x> — —t Ux? —2x ;
X

_arctg 4x
x* -1

arcsinx |

6)y=3x"-cos 5x; B) y r)y:arctgl; ny=e :
x

. x’—1+Inx
3. Beraucauts nipezen, npuMenss npasmwio Jlomurans lim——

x—1 ex —e

4. HaiiTy 3Ha4eHNe BhIpaKenus 2z —5z; ans GyHkuun z =sin(2x—3y) B TouKe (%, E).

BWJIET Ne 10
1. HeoOxoaumbie U 1OCTaTOYHbBIE YCIOBHSI BO3pacTaHus (yObIBaHUs) (QYHKIIHH.

1
2. Haiitu npou3BoJIHbIE IaHHBIX QyHKIMI: a) V = 2x° — —5 = 4\/ )C3 +e’ ;
X

5x—8 . —
6) y= T B) y=(x"—4)-sin3x; ) y=2""; ¢) y=In(2x+cosx);
. sin 6x
3. Boruucnuts npezen, npuMeHss npasuio Jlonurais: 111’1(’)1 5
X X

4. Haiitn 3nauenne Bpipaxkenns 2z; +3z) s GyHKImH z =cos(x — y*) B Touke (4; -2).

BWJIET Ne 11
1. Yactasre nmpounssoaubie O/II1.

3
2. Haiitu npousBoHble JaHHbIX QyHKIMA: a) ¥ =~/31 + 4x° — = +3/x? ;
X
o
0) yzﬁ; B) y=sin’ 2x; r) y=ctg2x-(3+x’); n)yzln(x—4—x3);
X—X

. 8x% +4x
3. Berumcauts npenen, npuMenss npasuio Jlomurang  lim —————.
x>0 3x” +9-2x

4. Haiitn 3nauenne Beipaxkenus 3z +z, Ui QyHKIMKA Z = B TOouke (2; 3).

2
X

BWJIET Ne 12
1. IIpaBuna quddepeHunpoBanust QyHKIMHA OJHON MEepEMEHHOMN.

3
X

2. HaiiTn npon3BoiHbIC TaHHBIX QYHKIMIA: &) y = 8x® +24x* — % ; 0)y= Tnx’
X
B) y=tg'4x; 1r)y= (x2 — 6x)- lgx; my= arctg\/;;
e" -2

3. BerauciuTh npefes, npuMenss npasuio Jlomurans: lim —
x40 x° 4]

Ty
y

. X
4. Haiftu npou3BOIHYIO0 QYHKIMU Z = X
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BUJIET Ne 13
1. IIpenen u HenmpepbIBHOCT (DYHKIUU JABYX EPEMEHHbIX.

2. HaiiTu npon3BoaHbIe TaHHBIX QYHKIUN: a) y = 8x—i4 —x* +4/10 ;
X

0) y:@;s)y:sin%x; r)y:em; ny=0C3x—1)-Inx;
\/§+COSX

3. Beruncnuth npezen, npuMenss npapwio Jlonurans lim Inx e

X—>+0

4. HaiiTn 3HaueHUE BbIPAKEHUS 3z;y —2z;x s GyHKIEH z = cos(x> —2y) B Touke (2; 2).

BWJIET Ne 14
1. IIpou3BoHas o HampasiieHUto. ['paaneHT.

. . 5
2. HaiiTi mpoM3BOHbIE JAHHBIX QYHKIMIA: a)y = 4x° — —+V x+4/5 ;
X

I+¢e” ;
6)y=1+ex; B)y=cos’ 7x; T)y=(2x"-5)-e”; m)y=+1-sinx;

2

3. BeraucnuTh npeaensl, npuMeHsist mpaswio Jlonutans lim———
x=>0]—cos 6x

2 4.2
4. Haiitn 3Hauenune Bepaxenust z,, +2z; s GyHKuun z =e* " B Touke (2; 1).

BWIET Ne 15
1. HanOonp1iee 1 HauMeHbllee 3Ha4eHUs1 (YHKIUU JIBYX IEPEMEHHBIX B 3aMKHYTOW 001acTH.

2
2. HaifTu npon3BoHble JAHHBIX QYHKIMHA: a) y = Tx° — % +¥x* —Ine; 6)y= x*e " ;
X
B) y=06""; n); e) y= cos®5x; x) y=arctgy/2x —1;

. In(1+x%)
3. Beruucnuth npenen, npuMenss npasuio Jlonurans: lim——=
x—=0 X

4. HaiiTv 3HaueHUE BBIpOKEHHUS 2z, —z. I QYHKIHU z = In(x* +2y%) B Touke (-1; 0).

xy

Kpurepun oueHku (8 pamkax npomexdcymoyHou ammecmayuu)

Peznamenmom BPC kageopuvl «Bvicuwias u npukiaonas mMamemamurxay omeem cmyoeHma Ha
9K3aMeHe OyeHusaemcs no 5-0aiibHOU wKane.
Kpurepuii oueHkn oTBeTa HA IK3aMeHe:

— 5 0aJ1J10B TIOJTyYaeT CTY/ICHT, MPOJAEMOHCTPUPOBABIINH IMMOJTHOE BIIaJCHUE 3HAHUSMU B COOTBETCTBUH
c TpeOOBaHUSIMH YYE€OHOW MPOTPAMMBI, T.€. PEIIMBIINN BCe 3alaHus 0e3 OIMMOOK B JIOTHYECKUX
pacCcyXJIeHUsIX 1 B 0O0OCHOBAHHH PEIICHUS;

— 4 6ajna ToNy4aeT CTYJEHT, KOTOPHIA MPH TMOJHOM BJIQJICHHH 3HAHUSIMH B COOTBETCTBHUH C
TpeOOBaHUSAMHU y4eOHOW MPOrpaMMbI JOMYCTHJI OTIENIbHBIE HECYIIeCTBEHHBIC OIMUOKK IJHOO
MIPUBE/ICHHBIE UM PEIIeHUs HEeIOCTaTOYHO OOOCHOBAHHBI,

— 3 0ans1a mosy4yaeT CTYAEHT HPU HEMOJHOM H3JI0KEHUU TMOJTYUYEHHBIX 3HAHUM, JOMYCTUBIIMNA HpU
ATOM OT/IEIbHBIC CYIIECTBEHHBIE OLITHOKHY;

— 2 O0ajuia mojydaeT CTYIEHT Mpu OECCUCTEMHOM W3JIOKCHHH MaTepHuaia, JOIMYyCKAFOIIHi
CYILIECTBEHHbIE OLIMOKH, KOTOpbIE MOTYT TNPEMATCTBOBaTh YCBOCHHIO JajbHeimield ydueOHOU
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nHpopMaIuu.
TPETUM CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHUA (TEKYIIIAN KOHTPO.Ib)

Paszpnen: «MHTErpasibHOE HCYHCIeHHE (DYHKIUI OJHOH NepeMeHHOo

1. ITonsarue nepBoodpazHoii. Heonpenen€Huublii MHTETpai U ero cBoiicTBa. Tabauia HeonpeaeaEHHBIX
UHTETPaJIoB.

2. OcHOBHBIE METO/Ibl UHTEIPUPOBAHHUS: HEITOCPEICTBEHHOE MHTETPUPOBAHUE, METOJl NHTErPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK AuddepeHnrana, MeTo1 3aMeHbl IEPEMEHHOM

3. aTerpupoBaHue o 4acTsM B HEONPEAEIEHHOM HHTETpae.

4. KommekcHble uncia. Anredpandeckast ¢opma 3arnucu KOMIUIEKCHOTO yrcia. Moaysib U apryMeHT.
JlelicTBUS HaJl KOMIUIEKCHBIMU YMcaaMu. TpuroHomerpuueckas popma 3arnucy KOMIUIEKCHOTO YHCa.
5. PaznokeHne MHOTOUIEHA Ha JIMHEWHBIE U KBaJlpaTHbIE MHOXUTENU. MIHTerpupoBaHue
panMoHanbHbIX Jpobeit. Tunsl npocTedux qpodeit 1 uX HHTErPUPOBAHUE.

6. nTerpupoBanue pallmoOHaIbHBIX Apo0eil METOJOM pa3jIokKEeHHUs Ha IPOCTENIINE JPOOH.
WHuTerpupoBanue NpocTeHINX UPPALMOHATBHBIX (DYHKLUH.

7. HTerpupoBaHie TPUTOHOMETPUYECKUX (PYHKLUH, yHUBEpCaIbHasi TPUTOHOMETpUYECKast
[10/ICTAaHOBKA.

8. 3agaun, NpUBOJALIME K IIOHATHUIO ONpeAENEHHOro nurerpana. OnpenenéHublii MHTErpail v ero
CBOMCTBA.

9. ®opmyna Herotona-JleitOnuma. 3ameHa nepeMeHHON B ONpeIeIEHHOM UHTErpase.

10. ®opmyna UHTErPUPOBAHHUS 10 YACTAM JJISl ONIPEAETIEHHOTO HHTErpaa.

11. IIpunoxeHus onpenenéHHOro HHTErpaa: BEIYMCIEHUE IUI0IIAeH II0CKUX (PUTYp, BBIYMCICHHUE
JUIMHBI 1yTU KPUBOl, 00bEMOB TEII.

12. HecoGcTBenHble nHTErpaibl. HTErpasbl ¢ 06CKOHEYHBIMHU MTpeielaMi MHTETPUPOBAHUS.

13. VHTerpansl OT HEOrpaHUYEHHBIX (QYHKIUH.

Kpurepun ouenkm (6 pamkax mexywei ammecmayuu)

Pecnamenmom BPC ragheopwvr «Bvicwas u npuxiadnas mamemamuxay npedycmompeno 10
bannos 3a mexywyto ammecmayuio. Kpumepuu oyenku pazpabomansl, ucxoos uz pazoeienus 6aiios:
5 6annos 3a oceoenue meopemuueckux 60NPOCO8 OUCYUNIUHBL, 5 OALI08 — 3a GLINOJHEHUE OOMAUHUX
3a0aHul.

KpuTtepun onieHKH 0TBETOB Ha TEOPETHYECKHE BONPOCHI:

— 5 0aJuI0B BBICTABJSAETCH CTYIEHTY, €CJM OH M3JIOKUJI COJIepKaHHe Bompoca B oObeme,
IIPEyCMOTPEHHOM IPOTPaMMOM, IIPY ATOM H3JI0KHII MaTEpUal FPAMOTHBIM SI3bIKOM, TOUHO UCIIOJNIb3Y S
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, B ONIPEAEIEHHON JJOTHYECKON TOCIIe10BaTEIbHOCTH;
— 4 0aja BBICTABJSAIOTCA CTYAEHTY, €CJIM TpU JOCTATOYHO TMOJHOM M I'PaMOTHOM OCBELIEHUH
BOIIPOCa OH JOMYCTHJI HEOOJbIINE HETOYHOCTH, HE HMCKAXKAIOIIMEe MaTEeMaTHYeCKOIO COJIep’KaHus
OTBETA;

— 3 0a/171a BBICTABJSIIOTCS CTYAEHTY IIPU HEMOJIHOM PAacKpPBITUH COAEP KaHMsI BOIIpoca (Colep:KaHne
BONpOCa M3JI0KEHO (hparMeHTapHO, HE BCEr/a IOCIE0BATENIbHO), HO MOKa3aHO oO0Ilee MOHUMAaHue
BOIPOCA; JOMYIIEHbI OIIMOKY NP UCIOJIB30BAHUU MaTEMATUYECKON TEPMHUHOJIOTUY;

— 2 0anja moJiy4aeT CTY/AEHT, MPOJIEMOHCTPUPOBABIIMN OOPHIBOYHBIE 3HAHUS U JIOIYCTHBILIHI
OLIMOKH B ONPEICIEHUH MTOHITUI U ITPU UCTIOIb30BAaHUN MaTEMATUYECKON TEPMUHOJIOTUH.
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KOMILIEKT 3AJAHUMH JIJIsI KOHTPOJBHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

MNEPBAS ATTECTALIUSA
Bapuanr 1
dx

1. Haifti uHTerpansl: a) (x +— V—)dx 6)| e dx; B) 3x+1 e'dx; r) al ; JT)

.[ I J‘ J. /4_x2

\/_ dx

3 Oxdx;3) | ——.

I26+2x+x J.\/_+\/_ >1<)J.cos xcos9xdx 3)'!(x+2)3
Bapmuanr 2

3
1. HaiiT MHTETpAIIBL: a)j(3x2 23/ x ——)dx 6)J.\/ 4x —ldx; B)I > dx ;

r)j4 3x Y )I;x_;j)lc )'[x -m)Icossxsinxdx;:«;)Io\/%.

Bapuant 3

2
1
1. Haiiti uHTerpasL: a) j(43{/_ - T + X de 6)J.
X

J- dx )'ﬂj3x 2dx J‘\/—dx H()_[

/2

dx ; B) J.x cosxdx; 1)

7x

arctgzx(l+x2 X x+1l” I+ xC
Bapmuanr 4
3
1. Haiitu unTerpansr: a)j(4x —i/;——jdx 6)'[\/7' B)Ilnxdx;
4-5x
¢ X dx
)!(x —4x)lnxdx H)Im J‘2+\/— ISIH xdx; S)Ix a4

Bapuanr 5

2
1. HaiiTn uHTerpasl: a) I(4x5 —3x? - %) dx ; 6)J.Sin(3 — 5x)dx ; B) J‘xe_x2 dx ;
X

(x+1)dx e)j Jxdx

r)jarctg3xdx H)J.2+2x+x (x+1)

; m)jtg xdx; 3)Ixe dx .

Bapuanr 6

2
1. HaiiTu uBTETpaIBI: a)J.(S\/)T4 _3 + 5x° ]dx; 6).[5 2 dx 13)_[()62 +1)° xdx;

Vx|
(4x—-3)dx ¢t dx _
2 +4x+9 e)-([1+\/x+1’m)-[

r)jln(l +x7)dx; ;[)J.

sin’ xcosxdx ; 3)j
Ax+7
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Bapuant 7

2 1

1. HaiiTu vHTETpaNbl: a) [————\/_jdx 6)I 3 dx B)I 5— 6x sin4xdx ; r)J. 3xdx

X X 0+ 3x?

8

3
) jsin“ 8xcos8xdx ; 3) _[

'H)J I i
JACTEIE MESTRAS I oo Xt
Bapuanrt 8

1
dx
1. HaiiTu MHTETpaNBL: Q) J(3x2 +4x— l)dx; 0) J.COS(IOX —7)dx; B) J-% :
9x* +2
Vsin® x cos xdx; 3)j d

XII)C

d
r)-[x tnoxdx H)IZx T 6x+3 J.1+i/%;m)j

Bapuant 9

1. Haliti uHTETpaIbL: a)I( x—x—4 dx 6)J. ;B)I(Z—SX)SinXdX;F)I

xdx
——n)
V15 =3x?

m)jsin7xcosxdx; 3) jcos 3xdx.

x+5
J‘x +x— 2 I\/xT

BapuanTt 10
. 3xdx
1. Hai ca) [ (Wx =3x+2)dx; 6)[(1-4x)*dx: :
alTH UHTErPaIbL: a) I ( ) )I( ) B)I8+2x2
/2 ')
x+6 dx X a’x dx dx
X — 1 cosxdx; ; S — .
r)—[ I[)-’.3 +x+1 -[ -[8+4cosx 3'!.x2+x

Bapuanrt 11

2
1. HaiiT MHTETpAITBL: a)I(\/; - i} + 3x4]dx; 6)_[(2 —5x) dx; B)I 9 xdx

X —2x?
1+4/x

r)'[x3 dx; H)J. a’x >I<)I ; 3) jxcosxdx.

2x? 2x+1 )J. 5+4s1nx

Bapuanr 12

2
2 _ xdx
1. Haiiti uHTErpansL: a) (4x——+3\/;)dx; 6)| e’ dx; B) | —;
! x? I I\/18—9 2
)j.xe Ydx; ;[)Jd— e) j‘ Ism xcos’xdx; 3)_[ dx
0 4x+10 1+\/2x+

1+x
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Bapuanr 13

174
dx
1.H 2x - sax|ax: o) e a :
alTH UHTErPaJIbl: a)j[ X \/x_ x] X ; )I X; B) J g
3 x+4 dx \/_ dx \lctg x arctg x
)Ixe dx ; ;[)J. J. ; I I 5-dx.
6x 8 sin? x 1+x
Bapuanr 14
1. HaiiTi uHTerpabl: a)j(l 3x2 +4/x — jdx 6)'[Sln(5x 6)dx; B)J. 3xdx r)'[xlnxdx 1)
45 +1
(5x —2)dx ¢ dx 3. .
: : cos’ 4xsindxdx ; 3) | 2xsin xdx.
I2x2—5x+2 e£1+\/; )K)J- 3)£
Bapuant 15
1. Haiiti uaTerpast: a) J. 6x° —5x+4)dx 6)J- )j2x—a5c;
3x— 2 J3xZ =2
xdx

r)I x+1 sin4xdx; z[)j “eris’ )I1+\/_ m)jsm 3xcos3xdx; S)Ix a
0

BTOPASA ATTECTALUA

Bapmunanr 1

1. Pewnts mudepeHimabHbie ypaHeHHs:

a) 2y'3/x =)%; 6) xy'=2y1n%, y(l):e; B) y'—i—y=2x3; r) y'=x* —e**

n X" +2y'=05¢) ¥V’ +1=0,y(1)=—1, y(1)==1; %) y"—6y' +10y =x+ 4.
Bapmuanr 2

1. Pemminth nuddepennmanbuble ypaBHEHUS:

y2

{ ' X
a)x)' +3y=1,6)y :x_2 ;

+32 42 myy-L =2 y(1)=0; 1)y =
X X

) 0'=yse " =2y% y(=)=p(-1)=1; 0" =3y + 2y =(1-2x)e".

Bapuanr 3

1. Peminth nuddepennmanbuble ypaBHEHUS:

2
y-l;3’ 6) y':y_2+5 X+4; B)xy’—2y:3x3; I‘)y":3X+COSSX;
X

X

a))y'=

nxy"+y = \/— 10) )"y +64=0, 1(0)=4, 1(0)=2; x) )" —4) +4y=—"". 2.
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Bapuanr 4

1. Pemuts nuddepenimanbubie ypaBHEHUS:

a) ¥'=7y":6))'= ;+2y, ¥(1)=0; ») yH+ycosx=cosx; r) " —)' =e" - x’; 1)
X

":#- Y :Z. 17T =1: " _ Y 4"—8V'+5y = 3
y sin22x’y(4j 4,y(4) ;o) " =) ) 48y +5y=x".

Bapuant 5
1. Pemuth muddepennmaibabie ypaBHEHUS:
2)2)/+3x =0; 6)y'=i:—j+%—9, yW1)=4; ») y'—%z—%;
r) Y =cosx+e " m) 0" +2Y =0; ey =1-(); w)y" +2y =x? +2.

Bapuanrt 6

1. Pemuth nuddepeHnmranbubie ypaBHEHUS:

3)*; 6 —y —3X 1)=4; s 2—2; 2 ;
W) /=3 6) Y= =30 =4 w it y=—Tin Y= o
0y =24y":¢) x°)" +x2y'=\/;; %)y — 6y +8y=3x"—1.
Bapuanr 7
1. Pemuth uddepenmanbHble ypaBHEHU:
3 2
3

a)y'zy—;6)y'=y—2—l+1; B)y'+—y= ;1) Y'tgx=y"+1;

3x+1 X X X

3 14 X
) y"=x—3,y(1)=2,y() 0;¢))"=30y"; x))" —4y' +8y =6e*

Bapuanr 8

1. Pemnts nuddepennmanbubie ypaBHeHI/ISI

a)y'=y’ tgx, y( ) 3;6) )'= 2y i: B)y'—;/ =X sinx;r) y"=sin5x +cos2x; )
y'tg5x=5y"; e)4yy y -1, y() \/E,y'(O) >1<)y +2y"'+5y=>5x.

Bapuanr 9

1. Pemmuts nuddepenmpanbubie ypaBHEHUS:

Inx

pd
) yWa4+xdy =dx;6) y'=e* +%,y(e)=0;B)y'—£——2— )y"=%+4x;n)xyn:y'ée)

y3y":y4—16, 1(0)=22,y'(0)=+2; %) y"—6y'+10y =x+4.
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Bapuant 10

1. Pemuts nuddepenimanbubie ypaBHEHUS:

+3 ! 2 !
2226y =y—2—72+2; B) Y
X X X

1 4 " 14 14
a)y'= Y 2% 1)y =x—Inx; 0y =('):¢)

X

yn:L(1+ln1];y(l):%,y’(l)=l; x) Y +2y +5y=x-2.
X X

Bapuanr 11

1. Pewuts andhepeHLmabHbe ypaBHeHs:
a) 2)"3\/; = )’2; 6))'= ¥; B) J"—xl = xz, y(1)= 0; r) )" =arctgx;

X" +2y' =0:0)y" =72y, y(2)=1, y'(2)=6: 4" =6y +10y =x+4.
Bapuanr 12

1. Pewmnts udpdeperiuabHbie ypaBHEHHIS:

8) y'=3y":6)xy" =2x° + y* + y: )’ —3% =—xi4; nx'y"+x'y' =4;

n) y" =sinSx; e)y"y3 +36=0, (0)=3, y'(0)=2:4))" -4y + 4y =x" +3x.
Bapuant 13

1. Pents quddepennmnanbabie ypaBHEHHS:
2
a)y(4+ex)dy:exdx; 6) y':y—z_%+4; B) yv +
X

3
—y=x4; ny"=e* —3x;
X

n y'xlnx=y";¢) y"=8y", y(0)=1, y'(0)=2; x)y" +2y' +5y=x.
Bapuant 14

1. Pemuts nuddepenmpanbuble ypaBHEHUS:

a) 2yy'+3x=0; 6) xy':yln%; B) J'+)COSX=C0SX; 1) ' =X +COS4x;

1) xy"=y';e)y”=32y3, y(4):1, y'(4):4; x) Y=y —2y=6x+1.

Bapuant 15
1. Pemminth nuddepennmanbuble ypaBHEHUS:
2
' P S AP b Y a1 nl x ' Q.
a)xy+3y—0,6)y—x2+5x+6,B)y+2x—3x,r)y —x2+x,n)y (e +1)+y =0;

&) 1"y +16=0, y(1)=2, y'(1)=2; %) »" —2)/ —3y =4x.
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Kpurtepun onieHKH NUCHbMEHHOW KOHTPOJIBbHOM PadoThl (8 pamkax pybexicHol ammecmayuil)

Peznamenmom BPC kaghedpvi «Bvicwas u npukiaouas mamemamuxay npeoycmompero 25
bannos 3a 6vinoiHeHue pyoedcHol KOHmpoavHou pabomoul. Kagcooe 3adanue, 6xoosujee 8
KOHMPOJILHYI0, OYeHUBAem sl npenooasamenem OnpedeieHHblM KoIudecmeom 6annos. Mmozoaulil 6an
3a KOHMPOIBLHYIO PAOOMY NOYUAECA CYMMUPOBAHUEM OANI08 3d 8Ce 3A0AHUS.

KpnTepm‘/i OICHKH OJJHOI0 3alaHUA:

— oOydJaromuiics TPaBUIBHO PpEUIWI 3aaady; IIpY OTOM JIOTMUYHO, IIOCJIEIOBATEIBHO U
apryMEHTHPOBAHHO U3JI0XKWII PellIeHUE 3a7aui — MaKCUMaJlbHOE KOJIMYECTBO 0aslioB;

— oOydaromuiics B OCHOBHOM IMpPaBWJIBHO DPELIMJ 3a/Jady, JOMYyCTHB IPU STOM HE3HAUUTEIbHbBIE
HETOYHOCTU U morpemrHocTd — 80% OT MaKCHUMalIbHOTO KOJIMYeCTBa OalIOB;

— oOydaromuiicss He TOTHOCThIO PelIni 3a1auy, Ho He MeHee 50%, AOMycTUB MpU ATOM He OoJee
OITHOM TpyOoi omuoOku — 60% 0T MaKCHMAJTLHOTO KOJIMYECTBA OAILJIOB;

— 00yuaromuiics MpUBeEI HEMOJHOE pelieHue 3a1aun (cteneHb moJHOThH — oT 30% 1o 50%), nomycTus
MIPU ATOM 3HaUMUTENbHbIE HeaoueThl — 40% OT MaKCUMaJIbHOTO KOJIMYECTBA OAJIOB;

— oOyuatonmiicss nmpusen He Oonee 30% pemieHus 3a1a4u, OMYCTUB TPU STOM TpyOble OMMOKH U
HegoueTsl — 20% OT MaKCUMAalIbHOTO KOJIMYeCcTBa 0alioB;

— o0yuarouuiicss He MPUCTYIIII K pelieHuto 3aaaun — 0 6aos.

IK3AMEHAILIMOHHBIE BUWIETHI

BWJIET Ne 1
1. JIunelinple onHOpoAHbIE MU PepeHInanbHbIe YpaBHEHHS C TOCTOSHHBIMU KO3 hulineHTaMu.

2. BerancanuTs HUHTCTpaJibl:

a) I(i/; —x—4)dx; 0) |sindxdx; ) 'l[x 3dx; r) j
0

BN o[y

1+Jx+1
3. Pemuth muddepeHnpanbHble ypaBHEHUS:
+3 2
a) y—y ; 0) y—y—2 %+4; B) x)2y=3x"; 1) Y'-7y+6y =€
x° X
BUJIET Ne 2

1. IuddepenunanbHble ypaBHEHUS, T0MyCKAlOIIUE TOHM)KEHHUE OPSIKA.
2. BBIYMCINTD UHTETPAJIBL:

a) j(3x2+‘{/F—1)dx; 6) j%; B) _l[x e dx
0

3. Pemuth muddepennpanbHble ypaBHEHUS:

a) y'=3y"; 6) y':jccti; B) y+ycosx=cosx; r) x'=)".

e
Rl
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BWJIET Ne 3

1. Iuddepenunanbupie ypaBHEHHs BTOPOTO HOPSIIKA.
2. BBIYuciauTh UHTErPaJIbL:

cos 3xdx; B) I(3x +1) e*dx;

2
'—.»—A
‘§|

>

a) .[(3)6 + jdx 0)

3. Petuth muddepeHImanbHbIC ypaBHEHUS:

a) 2)'Vx =7 6) xy'=y1n%; B) y'—i—y=2x3; r) y"=3x+cos 2x.

BWIET Ne 4

1. IuddepenunanbHoe ypaBHEHHE 1-T0 MOpsAKa: ONpeaeeHue; 001Iee 1 YaCTHOE PeLIeHUs.
2. BeluucnuTh HHTErpasibl:

a) I(%—xijdx; 0) J. x d ; B) J.(x—l) cosxdx; r) Tlf)f/; .

3. Pemuts L[I/I(b(i)epeHuHanLHLIe YpaBHEHUS:

Y y y 2 3
a) x'+3y=0; 6 y=e'+—: ») y'—x_:x ;upn x =1, y=0; 1) y——3.

BWIET Ne 5
1. 3amava, mpuBOIALIas K IOHATHIO ONPEAEIEHHOTO MHTETPajla U €ro ONpECIICHUE.

2. BerancanuTs HUHTCTpaJibl:

1 3dx t xdx
a) J.(\/;_Fjdx; 6)_[4+ x; B) Jxlnxdx; r)_!.1+\/;.

3. Pemuts muddepennmanbabie ypaBHEHUS:

- X 3
a) 2Wl+3x:0’ 6) y':yx : B) y'+_y:x4’ F) 4yn_8yv+5y=3x2
X
BUJIET Ne 6
1. Jluneitabie nuddepeHImaIbHbIe YpaBHEHHS IIEPBOTO MOPSIIKA H METOJIbI HX PEIICHHS.
2. BBIUHCANTD UHTETPATIBL:
, 5 X dx <, x dx
a) || 6x"—=+4 |dx; 6 : B) | x"Inxdx; r | ———— .
)I( )C3 ) )I )! )J.x(x+1)
3. Pemmuts nmuddepeHmanbubie ypaBHEHUS
a) x'=3)"; 6) y'= % * %; B) Y=L =xsinx; 1) 2p"+2y'+5y=xe™
X
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BWIET Ne 7

1. Ognoponusie quddepeHIranbHbIe ypaBHEHUS IEPBOTO MOPSAIKA U CIOCOOBI UX PELICHUS.
2. BpIlUUCIUTh UHTETPAJIBL:

Inx dx 2 13
Jx =3x+2)dx: 6 ; x cosxdx; X dx.
a)j( ) )J. X B)g r)'!‘ x+1
3. Pemute muddepeHimanbHbie ypaBHEHHUS
3
a) y—y’tgx=0; 0) y'=2y—3+%; B) V'=3y=2€"; 1) y'-5y'+6y=2x-5.
X
BUJIET Ne &

1. Heogaopoaubie nmuueiiHbIe 1Y 2-r0 mopsiaka: TeopemMa 0 CTpyKType OOIIEeTo pereHHs
2. BeIYMCIUTD UHTETPAJIBL:

a) I(4x - %) dx; 0)

3. Pemuts nuddepeHnmanbubie ypaBHEHUS:

F]i dx
Txvx+17

sin2xdx; B) j(3+x) e*dx;

3 2
'— Y . ':y__l . ! __2. "__ 2
a) y 3x+1: 6) y x2 x+15 B) xy+y— xa F) y_sinzx'
BUJIET Ne 9

1. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH pemenus A Y 1-ro nopsuaka.
2. HaiiTu uHTerpansl:

I)J‘(Zﬁ—ﬁ—k@cjdx; 2)j Nyee

3. Pemiuth tuddepeHnanbHble ypaBHEHUS:

1)~5—y2dx=ydy; 2) 3y'=ﬂ; )" +2y'=0 4) y' -2y -3y=4x
X

xdx 1+ x dx

i
3)!(5—2x)s1n4xdx; 4)jx —F

BUJIET Ne 10

1. Auddepenunanbable ypaBHEHUS, JOMYCKAIOIINE MTOHMKEHNE TOPSAIKA.
2. HaiiTu uHTErpasnsl:

2 { 3xd .
1)'1[(4x5 —4fx 4+ 2¢" —xijdx; 2)_([1 +x2;62 0 3) [(x* —4x)Inxdx: 4) [sin®3xdx;

3. Pemuts muddepennmanbapie ypaBHEHUS:

1)y‘=7yt3; 2) xy'=4/x" =y +y, 3)y”=%+cos4x. 4y -4y +4y=x"+3x
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BWJIET Ne 11

1. JIunerinpie 1Y 2-ro nopsijaka: HEOAHOPOIHBIE U OJTHOPOHBIE YPAaBHEHUS.
2. HaiiTu unTerpansl:

1) j[ 43 x—f+x jdx, 2)j ddx g [cos'xdx;  4) j%dx.

3. Pemuts nuddepennpanbubie ypaBHEHUS:

1)2y'\/;=7y2,y(4):3; 2)xy'=yln%; H)xy'=y".4)y" -6y +10y=x+4

BUWJIET Ne 12

1. Iuddepenunanpuple ypaBHeHHs: onpenenenue, nopsaok Y, pemenue 1Y.
2. HaiiTu uHTerpansl:

I)I(J— 3x+2)dx 2)_[ 3xdx 3)_[x1nxdx 4)I

ey

3. PGHII/ITB nnd)(i)epeHuHanLHHe YpaBHEHUS:
D) 2)p+3x=0; 2))/'—X=—%; )" +2y'=0; 4)y"+2y' +5y=x-2
X X

BMJIET Ne 13

1. Y ¢ pa3aensomuMucs IEPEMEHHBIMU: ONIPEAEIICHUE U TIOPSAA0K PEIICHUS.
2. HaiiTu uHTerpansi:

l)j(3x2 3\/_+4——jdx, 2)]“1’C 3)](4 3x)edx; 4)]M.

3. Pemuth muddepennpanbHble ypaBHEHUS:

1) ydy=e"y'dx; 2) y'—4—y:5x8; 3)y" =2x+sin3x; 4)y"—4y' +8y =6e™
X

BUJIET Ne 14

1. XapaktepucTuueckoe ypaBHEHUE U CTPYKTypa oo1rero pemenus JY 2-ro mopsaka ¢ moCTOSTHHBIMHU
koapdunreHTaMu
2. HaiiTu uHTErpasnsl:

4 3 2 1 —2x ; dx

3. Pemuth muddepennpanbHble ypaBHEHUS:

D y'=yt=32) yot=x 39y =007 4) Y -6y +8y=3x" -1

4)J.sin5 xcosxdx;
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BWIET Ne 15

1. JIuneitabie ogHOpoaHbIe 1Y 2-T0 mopsaaKa ¢ MOCTOSIHHBIMEA KO3 PHUIIUEHTAMU.
2. HaiiTu uHTErpasibl:

I)J 4)(5—5\/_—i dx; Z)Ixe dx; 3)J. fdx) Iarcctgxdx,

3. Pemmute muddepeHnmanbubie ypaBHEHHUS
2

D 2pM43x=0; 2) y =25+ 5% +6; 3)n"=-2y, 4) 4y"-8y"+5y=x’
X

Kpurtepun oueHkm (8 pamkax npomedcymoyHol ammecmayuu)

Peznamenmom BPC kagheopuvl «Bvicuwias u npukiaonas mMamemamuxay omeem cmyOeHma Ha
9K3aMeHe OYeHusaemcs no 5-0auibHOU wKae.

Kpurepuii oueHkH oTBeTa HA IK3aMEHe:

— 5 6an710B MOTyYaeT CTYJCHT, MPOASMOHCTPHPOBABIINI NOJTHOE BJIa/ICHIE 3HAHUSMHU B COOTBETCTBUH
c TpeOOBaHUSAMHU Y4eOHOM NpOorpaMMmbl, T.€. PELIUBIIMN Bce 3aJaHMs 0e3 OIMOOK B JIOTHYECKUX
paccy X IeHUsIX U B 000OCHOBAaHUU PEIICHHS,

— 4 0anja MoJy4yaeT CTYACHT, KOTOPBIM MpU TOJHOM  BIAJCHUM 3HAHUSMU B COOTBETCTBUU C
TpeOoBaHUSMU Y4eOHON MporpaMMbl JIOMYCTHJI OT/EJIbHbIE HECYIIECTBEHHbIE OIIMOKUA JHO0
MIPUBEJICHHBIC UM PEIICHUSI HEIOCTATOYHO 0OOCHOBAHBI;

— 3 0aJuia ToyYaeT CTYJCHT NPH HEMOJHOM W3JIOKEHHUHU TMOJYYSHHBIX 3HAHUH, MOIMYyCTUBIIMNA TPH
ATOM OT/EJIHHBIE CYIIECTBEHHBIE ONNOKH;

— 2 0a/uia TmoOJydaeT CTYIEHT Mpu OECCUCTEMHOM U3JIOKCHHH MaTepuaia, JOMYyCKAIOIIHi
CYLIECTBEHHBIE OIIMOKH, KOTOpbIE MOTYT HPENsATCTBOBaTh YCBOEHHIO JaybHEHmell ydeOHOM
uHpopMalnu.
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YETBEPTHIII CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHMS (TEKYIIIU KOHTPO.Ib)

Pasznen: «OCcHOBBI TCOPUHU BCPOHTHOCTeﬁ M MAaTeMAaTH4YeCKOi CTATHCTUKH

1. Knaccudukaius coObITHN: JOCTOBEPHBIE, HEBO3MOXKHBIE, ClTydaiiHbie cCOObITHs. COOBITHS:
COBMECTHUMBIE U HECOBMECTUMBIE; PABHOBO3MOKHBIE; 3aBUCUMbBIEC U HE3aBUCUMBIE;
MIPOTHBOIOJIOKHBIE; TTOJHAS TPyIIa COOBITHH.

2. Knaccuueckoe ornpeneneHie BepOsITHOCTH COOBITUS; €ro CBOMCTBA.

3. DnemeHTbl KOMOMHATOPUKU. OCHOBHBIE MTPAaBHIa KOMOMHATOPHUKHU:

a) MPaBUJIO IPOU3BEICHUS; 0) MPABUIIO CYMMBI.

4. [lepecTaHoBKH, pa3MelieHus, couetanus. Vx uucno. ['unepreomerprudeckas popmyia.
5. OtHOcuTenbHas 4acToTa coObITUs. CTaTUCTUYECKAs! BEPOSATHOCTH COOBITHSI.

6. AnreOpa coObITHiA. Y CIIOBHAs BEPOSITHOCTD. [Ipon3Beienne u cymMMa COOBITHIA.

7. ®@opmyna noaHoil BeposaTHocTU. Popmyiibl baiieca.

8. ®opmyna bepuysmm.

9. ®opmynsl Jlannaca.

10. ®opmymna Ilyaccona.

11. Cnyuaiinbie Benuunnbl: guckpetHsie ({CB) u nenpepoiBasie (HCB).

YucnoBsle XapaKTepUCTUKH cirydaitaex Bemmuns: | (O); D(X); o(X).

12. bunomuansHoe pacnpezaenenue [JCB.

13. ®ynkuus pacnpeaeneHus 1 MI0THOCTH BepositHocTel HCB.

14. HopmanesHoe pacnpenenenne HCB.

15. [loBeputesibHbIE HHTEPBAJbI 1JI OLICHKH MAaTEMATHYECKOTO OYKUIaHUS.

Kpurepun ouenkm (6 pamkax mexywei ammecmayuu)

Peznamenmom BPC xaghedpwt «Bvicwas u npuknaonas mamemamuxay npedycmompeno 10
bannos 3a mexywyro ammecmayuro. Kpumepuu oyenku pazpabomanvl, ucxoos u3z pazoeieHus 6auios:
5 6annos 3a oceoenue meopemuueckux 60NPOCO8 OUCYUNIUHBL, 5 OALI08 — 3a BLINOIHEHUE OOMAUHUX
3a0aHUIL.

KpuTepnn OILICHKH OTBETOB HA TCOPETUYECCKUE BOIIPOCHI:

— 5 0a/ui0B BBICTaBJsIETCH CTYIEHTY, €CJIM OH W3JIOKMUI COJep)KaHHEe BoIpoca B oObeMe,
MPEAYCMOTPEHHOM MPOTPaMMOM, PU 3TOM U3JI0KUI MaTepruall TpPaMOTHBIM SI3bIKOM, TOYHO HCIIONb3YS
MaTeMaTUYECKYI0 TEPMHUHOJIOTHUIO U CUMBOJIUKY, B ONIPEIEIIEHHOMN JIOTHYECKON MOCIeq0BaTeIbHOCTH;
— 4 faj1a BBICTABJISKOTCH CTYAEHTY, €CJM IPHU JTOCTATOYHO IOJHOM W TPaMOTHOM OCBEILIEHUU
BOIIPOCa OH JOMYCTHJI HEOOJbIINE HETOYHOCTH, HE HMCKAKAIIINE MATEMATHUYECKOTO COJEp>KaHUs
OTBETA;

— 3 6aJ1a BBICTABJISIIOTCS CTYAEHTY IIPH HEMOJIHOM PACKPBITHH COJIEPKAHUS BOTpoca (Coaep kaHue
BOIIpOCAa M3JI0KEHO (parMeHTapHO, HE BCerja Mocjel0BaTeNIbHO), HO MOKa3aHO oO0Ilee MOHMMAaHUe
BOIIpocCa; JOIYIICHBI OIITNOKHU IIpH UCITIO0JIB30BaHNN MaTeMaTUYECKOH TEPMHUHOJIOTUH;

— 2 faju1a MoJIy4yaeT CTYAeHT, MPOJECMOHCTPUPOBABIINK OOPHIBOYHBIC 3HAHUS W JIOMYCTHUBIIHMA
OH_II/I6KI/I B OIIpCACIICHUN HOHATHUHU U IMpU UCITOJIb30BAHUU MaTeMaTHYECKOU TCPMHUHOJIOTUH.
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KOMILIEKT 3AJJAHUM IJISI KOHTPOJIBHOM PABOTHI (PYBEXKHBIN KOHTPO.Ib)

INEPBASI ATTECTALIUSA
Bapuanr 1

_n
2'(n+1)

1 1 1 1
In2 * In3 * In4 * In5™"

1. Hanucare naTh NEPBLIX YWICHOB PAaa, eClu d, =

2. Haiitu dhopmyiry nmst o0miero wieHa psijia
3. I/ICCJ'IGI[OBaTB Ha CXOJMMOCTb PSIIbI:

<R 5" - 1
a)z 6)Z3n+2; B)Zn Z ; IL)Z lﬁ.

n=1 n=l1 n=l1 n= 1

4. Haifti 0671aCTh CXOJMMOCTH CTEIIEHHOI'O psijia E x" /10" .
n=I

Bapuanr 2

n+l
1. Hamucats ndth IEPBLIX YWICHOB psAla, €CIIN an = (— 1) /n

1 1 1 1
2. Haiitu opmyiy mjis oOmiero wiena paga 1+ = 3 + 7 + o4 + 125

3. I/ICCJ'IeI[OBaTB Ha CXOJIMMOCTD PSbI:

w2 s )T
)Z )Zzn ’B);(n—l)!’ n1n2+3’ﬂ); m+1

X
4. HaI‘;ITI/I O6J'IaCTB CXOOIUMOCTH CTCIICHHOT' O pﬁma E E———
~nn+l)

Bapuant 3

1
a7

1. HanucaTs nsTh epBbIX WIEHOB psija, ecnu d, =1/ (4112 - 1).
2. Haiitu opmyiy mjis oOmiero uiena psga 1 — é

1. 1 1
375777

3 I/ICCJ'ICI[OBaTB Ha CXOOIUMOCTH pﬂI[BI:
© 4nn! 0 1 0 - 1
: )§ 3,1,3);1 - r);:]—nlnn’ n);( ) 3

4. HaifTu 067aCcTh CXOAUMOCTH CTETIEHHOTO Psija Z (—4)"x".

n=1

nl

Bapmuanr 4
1. Hanucarp maTh NEPBLIX YICHOB paaa, eciu d, = (2n — 1)/ 4"
I 1 |

11
376 11T T 27 T

2. Haiitu dopmyiy s o01iero 4ieHa psja
3. MccnenoBaTh Ha CXOOUMOCTD PSJIbL:

f; B)in"—,f; ny 22, n)i(_l)~
= n=1 n

2 9
-1 N —

[\
[—
o}
S

o 2
4. HaifTu 067aCcTh CXOAMMOCTH CTETIEHHOTO Psiia Zx /9" .

n=1
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Bapuanr $
n—1 3
1. Hanucare maTh NEPBLIX YWICHOB PAaa, €Clu d, = (— ) /\n.

2.H ) 0 1+2+3+4+5
aitu Gpopmyity Juis oOIEero WieHa psiaa —+—....
2 4 8 16

3. I/ICCHe;[OBaTL Ha CXOJUMOCTb PS/IbL:

)Z Z Z nzarctgn Z 2n+1

0

o 2
4. Haift 001aCTh CXOAUMOCTH CTEIICHHOTO psiJia Z(x — l)n /n

n=l1

Bapuanr 6

n
1. Hanucars ns1th epBbIX WICHOB psijia, ecin d, =n!/n

V2 f J4a o
12 1.23 1.2.3.4

2. Haiitu dopmyiy s o61iero ieHa psaa

3. UccrenoBath Ha CXOAMMOCTD PSIJIbI:
| n+3 S )2
a) ) —; r) AN
nZZ: Inn z Z Z;‘ 3n+2

4. Haifti 0671aCTh CXOJMMOCTH CTEIIEHHOI'O psijia ZIO" x"/Aln.

n=1

Bapuanr 7

1. Hanucats nsTh HepBbIX WieHOB psija, ecmt d, =3"/n!.

1 1 1
2. Haiitu gopMyity juist obmiero unena psaga 1 — 2—2 + 3—3 — 4—4
3. UccnenoBath Ha CXOI[I/IMOCTI) psun,r

=" n' . = (—1)

RELDR DR DN, eI

4. HaiiTu 001acTh CXOAMMOCTH CTETIEHHOTO psa Z X (n + 1))

n=1

Bapmuanr 8
1. HamucaTs 15T MEPBBIX WICHOB Psija, €Ci A, = (— l)n+1 / (5n + 1).
1 1 1 1
- + - +
2+5 4+5 8+5 16+5

2. Haittu popmyy 1uist o01iero wieHa psaa

3. HCCJ‘IG}IOB&TB Ha CXOJAUMOCTD PSJIbL:

>Z Z DR r)i 2’171 0y EL
45"’ 3 ’ ~ n-5"

n=1 n:1 - n=

o 2
4. Haiiti 061aCTh CXOUMOCTH CTETICHHOTO Psijia Z (x + 8)" /n”-.

n=1
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BapuanTt 9

1. Hanmeats [Th epBbIX WICHOB psina, ecim d, =n!/ n’.
1 2 3 4 5
- - + + +
2-2 4.3 84 165 32-6

2. Haiitu ¢hopmyiry nist o0miero wieHa psijia

3. MccnenoBaTh Ha CXOOUMOCTD PSIJIbL:
3n°" +4n+5
)23 770 )Z£6n +3n— 1) )Z Z 2n+1

n=1
y 3
4. HaifTu 061aCcTh CXOAUMOCTH CTENIEHHOTO Psa Zx "/8".

n=1

3

n=l1

BapuanTt 10
1. HancaTh ATh NEPBBIX YWIEHOB pAja, €Cld A, = (— l)” / % .
. 1 1 1 1
2. Haiitu dopmyiy s o61iero wieHa psaa 1+ \/— + + + +---
4 J7 10 W13

3. I/ICCJ'IeI[OBaTB Ha CXOJIMMOCTD PSbI:

)24 8"’ Z i: Z = ’H)i(n.%;

n= 1 n=2

4. Haiitit 06J1aCTh CXOIUMOCTHU CTEIEHHOIO P E x"/n.

n=l1

Bapuanrt 11

1. Hanucath maTh MepBBIX 4IEHOB psja, ecu d, =n!/2".
1 2 3 4
+ + + +
101 104 109 116

2. Haiitu dopmyny s ob1iero 4ieHa psaa
3. UccnenoBaTh Ha CXOOUMOCTh p}II[LIZ

2n-1 22"l Garctgin > (=1)"2n
)nz:‘( j ’ n" r); 1+n° ’H)Z 3n+2

n=1 n=2

[ee]

>Z

n:l

o0
4. Haiiti 0071aCTh CXOQMMOCTH CTEIIEHHOTO PsAIa Z x"/An+6.

n=1

Bapuanr 12

1. Hantucats 4eThIpe NMepBbIX WICHOB psiaa, ecnn d, =5" /n!.

2 Hain 0 ) L4916 25 36
aI/ITI/I OoOpMVI1 JI O €TI0 4JICHA pdaAada — — —_— _ D —
P AT ODH P 6 24 120 720

3. HccnegoBaTh Ha CXOAUMOCTh PAABIL:

[oe}

> > (sin | 12 1
a);4n+3; 6);(smn—”3) ; B)Zein; F)Zn 2 H)Z(—l) IE,

n=1 n=1 n n=l1
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“ -1
4. HaifTu 061aCcTh CXOAUMOCTH CTENIEHHOTO Psa ZX" /2"
n=1

Bapuanr 13
1. Hanicats 51T MEPBBIX WICHOB Psija, €Clii d, = (— 1)’”1 / (Zn - 3).

) 2 2%.2% 2°.32 2t.4?
2. Haiitu dpopmyiy s o61ero wieHa psaa g—l- 7 + = + pr +

3. UccnenoBaTh HA CXOAUMOCTH PSIJIBIL:

< = (3 +1Y" 2
V2 6)2_1:( o j )Z— 2,

n=l1 n=1 n=l1 2]’1 + 1 .
. 0 x}’l
4. Haiftu o0nacTh CXOJUMOCTH CTETIEHHOTO psijia Z—Z
n=2 (n - 1)
Bapuanr 14
1. Hanucats nsTh HepBbIx wieHoB psja, ecmu a, =1/(2" (n + 3)).
1 2 3 4
2. Haiitu ¢popmyiy ans ob1ero wieHa psajgja — — g + Z - g +
3. UccnenoBarhb Ha CXOI[I/IMOCTL pAAbL:
S HRLEES) S I 2 L ) J ) NI
2 n= l - 1 n=1
0 x}’l

4. Haiit 061acTh CXOAUMOCTH CTCTICHHOT'O pAaa E

n=l1

n-1"

Bapuant 15
1. Harmicars b TiepBBIX wieHoB paia, ecmn d, = (—1)" /(n® +1).
2. Haittu popmysy 11st o0I1IeTo wieHa psiga z + i + i + E +

9 27 &8l

3. UccnenoBath Ha CXOAUMOCTD PSIIIbL:

0

1 2 nl > (1) O T N w1

n=l1 n=l1 n=1

}’l

4. Haifti 06:1aCTh CXOJUMOCTH CTETICHHOTO PsiJia Z—'x
n=l1 n.

BTOPAA ATTECTAIUA

Bapuanr 1

1. Ha sk3ameH BeiHECeHO 60 BOITpOcoOB, AHIpeEl He BBl TpU U3 HUX. HailauTe BEpOATHOCTH TOTO,
YTO €My IIONAaAETCs BbIyYEHHBIN BOIIPOC.

2. B xop3une 8 Genbix u 7 u€pHbIx mapoB. Hayaauy OepyT 4 mapon. KakoBa BeposSTHOCTb TOT0, YTO
u3 HUX 2 Oenbie u 2 4€pHbIe?

3. Ha cOopouHBIii 1IeX TOCTyNarT reHepaTophl ¢ TPEX 3aBOJOB B cOOTHOIIEHUH 3:5:7. BeposTHOCTH
Ka4eCTBEHHOT'O M3TOTOBJICHUS U3JICJIMI HA 3TUX 3aBOJIaX paBHBI cOOTBETCTBEHHO 0,8; 0,85; 0,95.
KakxoBa BepOSITHOCTB TOTO, UTO B3STHIH JIJIs1 COOPKH CITy4ailHBIM 00pa3oM reHepaTop OKaKeTCs
KaueCTBESHHBIM?

4. B ropone Tpu KOMMEpUECKHUX OaHKa, OIICHKU HAJIEKHOCTH KOTOPBIX  (BEPOSITHOCTH, UTO OHHU HE
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obankporsares) — 0,95; 0,9 u 0,85 coorBercTBeHHO. HaliTi BEpOSATHOCTH COOBITHSI «B T€UYCHHE TOAA

00aHKPOTATCS BCE TPH OaHKay.

BapuanT 2

1. [ToxOpackeIBaOT JaBa UTpaTbHBIX KyOuka. KakoBa BEepOSATHOCTH TOTO, UTO Ha 00OHMX KyOHMKax
BBINA/IET OJJMHAKOBOE YUCIIO OYKOB.

2. B sammke Haxomutcs 7 OpakoBaHHBIX M 16 TOAHBIX jgeraneil. HaliTh BEpOSITHOCTH TOTO, YTO
Cpelu Tpex HayJauy U3BJICUCHHBIX JeTaliell OKa)KeTCsl XOTs Obl OZlHA TOIHAS.

3. B mara3un noctynarot jgamisl U3 Tpex 3aBoaoB: 45% c nepsoro 3aBoaa; 40% - co Broporo u 15% - ¢

Tpethero. IIpoaykuus nepsoro 3aBoaa coaepxkut 70% cranmaapTHbeIX jJamim, BToporo — 80%, TpeTbero

90%. Haiinure BepOATHOCTb TOT0, YTO JamIla, KyIUIEHHAs B Mara3uHe, OKaXXeTcsl CTaHJapTHOM.

4. B ropone Tpu KOMMepUecKUX OaHKa, OLIEHKU HaJIEKHOCTH KOTOPBIX  (BEpOSITHOCTH, YTO OHHU HE

ob6ankpotarcs) — 0,95; 0,9 u 0,85 coorBeTcTBeHHO. HaliT BEpOSITHOCTH COOBITHS «O0aHKPOTATCS

TOJIBKO ABa OaHKay.

Bapuant 3

1. B ypae 8 6enbIx 1 6 y€pHbIX mapoB. M3 ypHBI U3BJIEKAIOT OJIMH IIAp; ITOT LIap OKa3aJcs OeNbIM.
[Tocne 3TOro U3 ypHbI U3BJEKalOT elé ouH 1map. KakoBa BEpOSITHOCTh TOrO, YTO 3TOT ILIAP TOXKE
Oyznet Genbim?

2. B simuke 25 neranei, u3 kotopbix 10 - co ckpbIThIM AedexToM. U3 smuka Haynauy Oepyrt 4
neranyu. KakoBa BepOsSTHOCTb TOT0, YTO 3 J€TaJIM U3 HUX KAUeCTBEHHbIE, a O/1HA - Je(ekTHasd?

3. B marasune npojaercs 00yBb omnpezeieHHOro pasmepa u (acona: 60 map mpou3BeaeHO Ha MEPBOH
¢dabdpuke; 40 mapsl — Ha BTOpoit u 50 map — Ha TpeTheit. 3BecTHO, uT0o 90% 00YyBH, MPOU3BEACHHON HA
nepBoii (abpuke kadecTBeHHas; sl oOyBU BTOpoil u Tperbed (abpuku — 80% u 70% oOyBu
KauecTBeHHBI. [loKymartenp Kymui OJHY mapy oOyBH, KakoBa BEpPOSITHOCTh, YTO OHA OKa3ajocCh
Ka4eCTBEHHOM.

4. B roposie Tpu KOMMEpUYECKHUX OaHKa, OTICHKU HAJIEKHOCTH KOTOPBIX  (BEPOSTHOCTH, YTO OHHU HE
ob6ankpotarcs) — 0,95; 0,9 u 0,85 coorBercTBeHHO. HaliTh BEpOsITHOCTH COOBITHS «OOAaHKPOTHTCS

TOJIBKO OJIMH OaHK.

Bapuanr 4

1. YyacTHUKM kepeObeBKH TSIHYT U3 SIIHMKa )KeTOHbI ¢ Homepamu ot 1 1o 100. Haiitu BeposiTHOCTB
TOT'0, 4YTO HOMEp MEPBOr0 HayAauy B3sITOTO KETOHA HE COACPKUT LUPpy 3.

2. B xop3uHe HaxoaaTcs maphl: S CHHUX, 3 KpacHbIX U 2 Oenbix. Haymauy u3BiekaroT Tpu mapa.
Haiiti BeposITHOCTH TOT0, UTO 3T MIAPHI PA3HOTO LIBETA.

3. 20% mnpubopoB cobupaeT cHenMaaucT BbICOKOM kBanmupukanuu; 50% - cnenuanuct cpeaHen
kBanuukaruun u 30% - wmomopon crnenuanuct. HanmexuocTs pabotsl mpubopa, cOOpaHHOTO
CMELUAINCTOM BBICOKOW KBanmudukammu paBHa 0,98; coOpaHHOrO CHELMANIUCTOM CpeaHei
kBanmudukanuu - 0,84; coOpanHoro MonoasiM creruaiiuctom - 0,72. KakoBa BEposSTHOCTH TOTO, YTO
HayJiauy B3SThIHN U IPOBEPKH MPUOOP OKa3ajIcs HAJACKHBIM?

4. Tpoe CTyIEeHTOB CHAIOT d3K3aMeH. BepostHocTH crmaum sk3amena i Hux 0,7;0,6 u 0,2
COOTBETCTBEHHO. KakoBa BepOATHOCTH c/JTauM SK3aMEHA TOJILKO OJIHUM CTYJEHTOM?

Bapwuanr 5

1. Becero B yemnuoHare no 6aJMMHTOHY Y4acTBYeT 76 CIIOPTCMEHA, CPeId KOTOPHIX 16 yUaCTHUKOB U3
Poccun, B Tom uucne Urops Yaes. Halitu BeposTHOCTH TOT0, 4yTO B IepBoM Type Mrops Oyner urparsb
C COOTEUYECTBEHHUKOM, €CJIM YYACTHUKOB pa30MBAIOT Ha UTPOBBIEC Maphl CIIy4ailHBIM 00pa3oM C
TTOMOTIIBIO KPEOHs.

2. B ssmuke 15 mapos, u3 koTopbix 5 cuHuX U 10 kpacHbIX. M3Bnekatores 6 mapos. Haittu

BEPOSTHOCTH TOTO, YTO CPEIH MIAPOB 2 CHHUX U 4 KPACHBIX.

3. B Opuraze Tpu TpakTopa, KOTOpbIe HcnpaBHbI ¢ BepostHocTsMHE 0,5; 0,8 11 0,9 cOOTBETCTBEHHO.
KaxoBa BeposITHOCTB TOTO, UTO Ha IEHb MPOBEPKHU BCE TPH TPAKTOPA OKAXKYTCS UCTIPABHBIMU?

4. Tpoe CTyHEHTOB cHAlOT 3k3aMmeH. BepostHocTu cnaum sk3amena mis vux 0,7;0,6 u 0,2
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cootBeTcTBeHHO. KakoBa BCPOATHOCTH CAa4YM 3K3aMC€HA JIBYM: CTy,I[eHTaMI/I?

Bapuant 6

1. Ha sx3ameH BbiHeceHO 60 BonpocoB, AHpell He Bblyuns TpU U3 HUX. Haliiute BeposTHOCTh TOTO,
YTO €My OMaJIeTCsl BbIyYEHHBIH BOMIPOC.

2. B xop3une 8 6enbix u 7 u€pHbIX mapos. Haynauy 6epyt 4 mapos. KakoBa BeposSTHOCTb TOTO, YTO

13 HUX 2 Oenbie U 2 yépHbIe?

3. Ha cOopounblii 11€X MOCTYIAa0T FreHepaTOPhI C TPEX 3aBOJIOB B cOOTHOIIeHUH 3:5:7. BeposiTHOCTH
Ka4eCTBEHHOTO M3TOTOBJICHUS U3/ICJIMI HA 3TUX 3aBOJIaX paBHbI cOOTBETCTBEeHHO 0,8; 0,85; 0,95.
KakxoBa BepOSITHOCTB TOTO, YUTO B3SATHIN JIJIs1 COOPKH CITy4aitHBIM 00pa3oM reHepaTop OKaKeTCs
KauyeCTBEHHBIM?

4. Tpoe cTyaeHTOB chalT 5k3ameH. BepostHoctu cnauum sk3amena miga wux 0,7;0,6 u 0,2

cooTBeTcTBeHHO. KakoBa BEPOATHOCTh CAa4YM 3K3aMC€HA XOTsA OBI OJHHUM CTy,I[eHTOM?

Bapuant 7

1. [TonOpackiBarOT JBa MrpajbHBIX KyOHKa. KakoBa BEpOSATHOCTH TOTrO, UTO Ha 00OMX KyOHMKaX BBINMAJCT

OJMHAKOBOE YHCJIO OYKOB.

2. B samuke Haxoawtcs 7 OpakoBaHHBIX W 16 TomHBIX geraneil. HalTu BeposATHOCTH TOTO, YTO
CpeIu TpeX Hayaayy U3BJICUYCHHBIX JICTANCH OKaXKETCS XOTsI ObI OJTHA TOJTHAS.

3. B marasuH nocTynaroT JlaMIbl U3 Tpex 3aBoaoB: 45% c nepsoro 3aBoaa; 40% - co Broporo u 15% - ¢ TpeTbero.

[Iponyxuust nepBoro 3aBozma copepkuT 70% cranmapTHbIX jJamil, BToporo — 80%, tpersero 90%. Haiinute

BEPOATHOCTD TOT'O, YTO JIaMIld, KYIIJICHHASA B Mara3uHe, OKaKCTCA CTaHI[apTHOI\/'I.

4. B niepBoii Opurane 6 TpakTopos, a Bo Bropoii opuraze 9 . B kaxoii Opurae oJuH TpakTop TpeOyeT peMOHTA.

U3 xaxoii Opuraasl BEIOUPAIOT 1O OJHOMY TpakTopy. HaiiTu BeposiTHOCTB cOOBITHS «00a TpaKTopa NCTIPaBHBI.

BapuanT 8

1. B ypue 8 6enbix u 6 u€pHbIX 11apoB. M3 ypHBI U3BIEKAIOT OJUH Iap; 3TOT map okazaics oenbiM. [locne
3TOTO M3 YPHBI U3BJIEKAIOT enlé oIuH map. KakoBa BeposSITHOCTh TOTO, YTO ATOT MIap TOXe OyneT OenbiM?

2. B smuke 25 neraneit, u3 kotopeix 10 - co ckpbeITeiM nedexkrom. U3 smuka Haymady OepyT 4 netainu.
KakoBa BepoSTHOCTb TOTO, YUTO 3 M3 HUX KAU€CTBEHHBIC, a OJIHA - JIc(heKTHas?

3. B marasune npojaercs o0yBb OnpeesicHHOro pasmepa u (acona: 60 map npou3BeACHO Ha NIepBOit padpuke;
40 nmaps! — Ha BTOopo# U 50 map — Ha TpeTseil. 3BecTHO, uTO 90% 00yBH, MpOM3BEIEHHON Ha nepBoi (adpuke
KadecTBEHHast; U1 00yBU BTOpPOH U TpeTheit ¢padpuku — 80% u 70% o0yBu kauecTBeHHBI. [loKynaTens Kymui
OJIHy Tlapy 0OyBH, KaKOBa BEPOSITHOCTh, YTO OHA OKA3AIOCh KaYeCTBEHHOM.

4. B niepBoii Opurazge 6 TpakTopos, a Bo BTopoii opuraze 9 . B kax1oii Opuraje oJuH TpakTop TpeOyeT peMOHTA.
W3 kaxmoit Opuraasl BEIOHUPAIOT 1O OJHOMY TPakTopy. HaliT BEpOSTHOCTB COOBITHS — «OJWH TPaKTOp TpedyeT
PEMOHTa».

Bapuant 9

1. YuacTHUKY KepeObeBKU TSAHYT U3 SIIUKA KeTOHBI ¢ HoMepamu oT 1 10 100. Haiitu BeposTHOCTB TOTO, UTO
HOMED MEPBOTO HayAa4dy B3STOTO )KETOHA HE COMEPKUT Iudpy 3.

2. B xop3uHe HaxoaaTCs maphl: 5 CHHMX, 3 KpacHBIX U 2 Oenbix. Haynady usBnekarot Tpu mapa. Halitu
BEPOATHOCTH TOTO, YTO 3TH IIAPHI Pa3HOTO IIBETA.

3. 20% npubOpoB cOOMpAET CHENUAIUCT BHICOKOH KBanMpukanuu; 50% - crenuanucT cpeaHel KBamuQuKaum
nu 30% - momomoi cmnenumanuct. HagexHocTs paboTel mpubopa, COOPAaHHOTO CHEIHMATMCTOM BBICOKOM
kBanmudukanuu pasHa 0,98; cobpaHHOro criequaIrcToM cpeaHell kpaaudukanun - 0,84; coOpaHHOTO MOJIOJBIM
cnenuanuctoM - 0,72. KakoBa BepOsSTHOCTh TOrO, YTO Hayjaady B3SATHIA JUIS MPOBEPKHA NPUOOp OKazajcs
HaJIEKHBIM?

4. B niepBoii Opurazne 6 TpakTopos, a Bo Bropoii opurazae 9 . B xaxoii Opuraje ouH TpakTop TpeOyeT peMOHTA.
W3 xaxxno# Opurazsl BEIOMPAIOT 110 OAHOMY TpakTopy. HaiiTi BeposITHOCTB COOBITHSI «TPAaKTOP U3 BTOPOM Opuraabt
WCIIPABEH».
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Bapwuant 10

1. Bcero B ueMnuonare o 6aIMUHTOHY y4acTByeT 76 CIIOpTCMEHa, Cpelld KOTOphIX 16 yuacTHHKOB U3 Poccuw,
B ToM unciie Mrops Yaer. Halitu BEpOsSTHOCTH TOTO, UTO B IepBOM Type HUropk Oyzaer urpath ¢
COOTEUYECTBEHHUKOM, €CITH YYACTHUKOB Pa30MBAIOT HA UTPOBBIC MAPhI CITyYaliHBIM 00pa30M C TOMOIILIO
Kpeowus.

2. B smuke 15 mapoB, 3 koTophixX 5 cuauX U 10 KpacHBIX. M3BIekaroTcs 6 mapoB. HailTi BEposSTHOCTH TOTO,
YTO CPeU MApOB 2 CUHUX U 4 KPACHBIX.

3. B Opurane Tpu TpakTopa, KOTOphIe UCTpaBHEI ¢ BepostHocTsamu 0,5; 0,8 u 0,9 coorBercTBeHHO0. Kakosa
BEPOSITHOCT TOTO, UYTO Ha JICHb MPOBEPKH BCE TPH TPAKTOPA OKAXKYTCS HCIIPABHBIMHE?

4. Ha cO60podHBIil 1IeX MOCTYHaroT TeHepaTophl C TPEX 3aBOA0OB B COOTHOIIEHHH 3:5:7. BepostHOoCcTH
KaueCTBEHHOI'O M3TOTOBIICHUS U3JIETUI Ha 3TUX 3aBOJax paBHBI cooTBeTcTBeHHO 0,8; 0,85; 0,95. KakoBa
BEPOSTHOCTH TOTO, UTO B3ATHIN JJIs1 COOPKH CIIy4YaifHBIM 00pa30M reHepaTop OKAXKETCS KaueCTBECHHBIM?

Bapuanrt 11

1. B ypue 8 6enbix u 6 u€pHbIX m1apoB. M3 ypHBI U3BIEKAIOT OJUH IIap; ATOT map okazaics oembiM. [locme
3TOTO M3 YPHBI U3BJIEKAIOT enlé ouH map. KakoBa BEposSTHOCTh TOTO, YTO STOT IIap TOXe OyneT OenbiM?

2. B smuke 25 neraneit, u3 kotopeix 10 - co ckpbeITeiM nedexkrom. U3 smmuka Haymady 6epyT 4 netainu.
KakxoBa BepoSTHOCTb TOTO, UTO 3 M3 HUX KAY€CTBEHHBIC, a OJIHA - Ie(heKTHAs?

3. B marasune nmpojaercs o0yBb OmpeiesicHHOro pasmepa u (acona: 60 map npou3BeACHO Ha NIepBOit padpuke;
40 mapsl — Ha BTOpo# U 50 map — Ha TpeTheil. 3BecTHO, uTO 90% 00YBH, MpOM3BEICHHON Ha MepBoi (abpuke
KadecTBEHHas; U1 00yBU BTOpOH U TpeTheit dadpuku — 80% u 70% o0yBu kauecTBeHHBI. [loKynaTens Kymuia
OJHY napy 00yBH, KAKOBA BEPOSATHOCTh, YTO OHA OKA3aJI0Ch KAYECTBEHHOM.

4. Tpoe CTYIEHTOB CHAIOT 3K3aMeH. BepostHocTn ciaun sk3amena it Hux 0,9; 0,6 u 0,4 COOTBETCTBEHHO.
KakoBa BeposTHOCTb CAa4UM HK3aMEHa TOJIBKO OAHUM CTYICHTOM?

Bapuant 12

1. YuacTHUKY KepeObeBKU TSAHYT U3 SIIUKA KeTOHBI ¢ HoMepamu oT 1 1o 100. Haiitu BeposTHOCTB TOTO, 4TO
HOMEp TMEPBOro HayJauy B3sTOTO )KETOHA HE COACPKUT PPy 3.

2. B xop3uHe HaxoasATCs mapkl: 5 CHHAUX, 3 KpacHBIX U 2 Oenbix. Haynady u3Bnekarot Tpu mapa. Halitu
BEPOATHOCTH TOTO, YTO 3TH IIAPHI Pa3HOTO IIBETA.

3. 20% npubOpoB cOOMpaeT CIENUAIKUCT BRICOKOH KBaubukaiuu; 50% - CrierualiucT CpeHer KBaau(uKaumu
u 30% - wmosozod chnenmanuct. HamexHocTs paboThl MpuOOpa, COOPAHHOIO CIEIMATUCTOM BBICOKOM
kBanpukanuu pasHa 0,98; coOpaHHOTO CHEMMATUCTOM cpenHel kBamudukanyn - 0,84; coOpaHHOTO MOJIOJIBIM
cneruanuctom - 0,72. KakoBa BEpOSTHOCTH TOTO, YTO HayJady B3SATBIM JUIS MPOBEPKH NPUOOP OKazalics
HaJEeKHBIM?

4. B ropozie Tpy KOMMeEpUECKHX OaHKa, OLIEHKH HAAEKHOCTH KOTOPBIX  (BEPOSITHOCTH, YTO OHU HE
obankpotsres) — 0,95; 0,9 u 0,85 coorBercrBenHO. HaiiTi BepOATHOCTH COOBITHS «OGAHKPOTHUTCSI TOJIBKO
OIMH OaHK».

Bapwuanr 13

1. Ha sx3amen BerHeceHO 60 BompocoB, AHApel He BRIyUri TpU U3 HUX. Haliiure BeposTHOCTH TOTO, UTO My
IOTAJIETCs BBIyUYEHHBIN BONIPOC.
2. B xop3une 8§ Genbix 1 7 u€pHbix mapos. Haymauay OepyT 4 mapos. KakoBa BepoSITHOCTB TOTO, UTO U3 HUX 2
Oenble 1 2 uépHble?
3. Ha cOopouHBIii IeX MOCTYNaoT FeHEPaTOPhl C TPEX 3aBOJIOB B COOTHOLEHMH 3:5:7. BeposTHOCTH
Ka4eCTBEHHOT'O M3TOTOBIICHUS U3/ISINI Ha 3TUX 3aBoAax paBHBI cooTBeTcTBeHHO 0,8; 0,85; 0,95. Kakosa
BEPOSITHOCT TOTO, YTO B3SATHIN sl COOPKH CIyYaliHBIM 00pa3oM TeHepaTop OKaXKeTCsl KaYeCTBEHHBIM?
4. B ropojie Tpy KOMMEpUYECKMX OaHKa, OLIEHKN HAAEKHOCTH KOTOPBIX  (BEPOSITHOCTH, YTO OHU HE
obankpotsrcs) — 0,95; 0,9 u 0,85 coorBercTBeHHO. HaiiTi BEpOSTHOCTH COOBITHS «HE O0AHKPOTUTCS HU
OJIH OaHK».
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Bapwuanr 14

1. YuacTHUKY 5kepeObeBKH TAHYT U3 SIINKA KeTOHBI ¢ HoMepamu oT 1 o 100. Haiiti BeposiTHOCTH TOTO, YTO
HOMEp MEPBOro HayAady B3ATOTO JKETOHA COACPXKUT uudpy 1.

2. Crygent Beryunn 15 BompocoB u3 30 sx3aMeHaImoHHBIX. KakoBa BepOsSTHOCTh CIaTh 9K3aMeH, €CITH
JOCTaTOYHO OTBETHTH Ha 2 BOMIPOCa U3 TPEX 3aAaHHBIX?

3. B maraswH nocTymnuiu TeIeBU30PHI OT TPEX GupM B oTHOomeHNH 1:4:5. I3BeCTHO, YTO TENEBU30PHI 3THUX
(bupM npociykaT rapaHTHHHBII cpok ¢ BeposTHOCcTsMU 0,98; 0,92 1 0,88 cooTBeTcTBeHHO. HaliT BeposITHOCTH
TOT0, YTO KYIUICHHBIH B 3TOM Mara3uHe TeJICBH30P MPOCIYKHUT TapaHTHUIHBINA CPOK.

4. B 6purazme Tpu TpakTopa, KOTOpHIe UCIpaBHHI ¢ BepostHOocTsMH 0,4; 0,8 1 0,9 coorBeTcTBeHHO. KakoBa

BEPOSTHOCTB TOTO, YTO HA JICHb MPOBEPKH TOJIBKO J[BA TPAKTOpa OKAXKYTCS UCTIPABHBIMU?

Bapuanrt 15

1. B ypne 8 6enbix u 6 4€pHbIX mapoB. V3 ypHBI U3BIEKAIOT OJIMH IIap; 3TOT map okazaincs o6enbiM. [locne
3TOTrO W3 YPHBI U3BJIEKAIOT €lI€ 0/1uH ap. KakoBa BEpOATHOCTb TOr0, YTO ATOT IIap Toxe OyneT 6enpim?

2. B maptuu u3 20 uznenuii 6 u3Aenii UMEIOT CKPBITHIN AedekT. KakoBa BEpOSTHOCTH TOTO, YTO U3 B3SATHIX
Haynady 4 uznenuit 2 aBisitoTcs 1eeKTHbIMU?

3. B Tpéx smmkax HaxosaTcs mapbl. B mepBom siuke — 6 CHHUX U 4 KpacHBIX; BO BTOPOM SIIIIUKE —

8 CMHUX U 2 KpacHbBIX; B TPETheM — 3 CHHHX M 7 KpacHbIX. Haymady BeIOMpaeTCs SAIIMK U U3 HETO
u3BJIeKaeTcs map. KakoBa BEpOSTHOCTH TOTO, YTO U3BJICUEHHBIN IIAP OKAKETCS CHHUM?

4. Ha Tpéx cTaHKax MpOU3BOISATCS TOIIMITHUKHA. BeposTHOCTH Opaka /it IepBOro CTaHKa paBHA
0,02; nnsa Broporo — 0,03; miis tpersero — 0,04. [Ipon3BOIUTEILHOCTH 3TUX CTAHKOB HAXOMSTCS B
cooTtHomeHnH 1:2:6. KakoBa BepOSATHOCTH TOTO, UYTO B3SAThIA HAyady MOMIIUITHAK OKa3aJICs
OpakoBaHHbIM?

Kpurtepnu onieHKH NHCbMEHHOMH KOHTPOJILHON PadoThI (6 pamkax pybescHou ammecmayuu)

Pezcnamenmom BPC kagheopwi «Bvicwias u npuxnaouas mamemamuxay npeoycmompeno 25
b6annoe 3a evinoaHeHue pyoedcHoUu KOHmMpoabHOU pabomul. Kaowcooe 3adanue, 6xooswee 6
KOHMPOILHYIO, OYeHUBAem sl npenodasamenem OnpedeieHHbiM Koaudecmeom 6annos. Mmozogulil 6an
3G KOHMPOJILHYIO pabomy NOIYUaAemcst CyMMUposanuem 0auio8 3a 6ce 3a0aHusl.

Kpurepuii oueHKH 0HOT0 32 JaHUS:

— oOyvarommiicsi TpPaBWIBHO pENIMI 3aaady, MpH  5TOM JIOTHYHO, TIOCIENOBATEIbHO U
apryMEHTHPOBAHHO M3JIOXKHII PEIICHUE 3a/1a491 — MAaKCUMAIIbHOE KOJIMYECTBO 0AIlIOB;

— oOydJaromuiicss B OCHOBHOM TMpPAaBWJIBHO PEIIMI 3ajady, JAOMYCTUB TPU ITOM HE3HAYUTEIbHBIC
HETOYHOCTH W morpenrHocTd — 80% OT MaKCUMaJIbHOTO KOJIMYECTBA OAIITIOB;

— o0yyaromuiicss He MOJHOCTBIO PElIM 33a/1ady, HO He MeHee 50%, JOmycTUB IpU 3TOM He Oojee
OJIHOM rpy0oii ook — 60% 0T MaKCUMaIbHOTO KOJIMYeCTBa OaJIJIOB;

— 00y4aromuiics MpUBeI HETIOIHOE PelIeHne 3aauu (cTeneHb moaHOTH — OT 30% 10 50%), momycTuB
IIPU ATOM 3HAYUTENbHBIE HeZJ0YeThl — 40% 0T MaKCUMaJIbHOTO KOJIMYeCTBa OaJIIOB;

— oOyuatomuiics mpusen He O6onee 30% pemieHus: 3ajaydu, OMYCTUB MPU 3TOM IpyOble OMIMOKH U
Hengo4ueThl — 20% OT MaKCUMAaJIbHOT'O KOJIMUECTBA OaJlIOB;

— oOyyJaronuiicss He IPHUCTYIUI K peIIeHHIo 3a1auu — 0 OayiioB.
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IK3AMEHAIIMOHHBIE BUWIETBI

BUJIET Ne 1
1. CX0auMOCTh CTENIEHHBIX PAA0B, Teopema Abers.
2. UccnenoBaTh Ha CXOUMOCTD PSbIL:

o0 n—1
Jn 3n"+4n+5 (-1)""'n
1) ; )5 B meamall ) P

23 7" 3” 2(611 +3n ) Z( ) Z; 2n+1
3. B maptuu u3 15 neraneit 10 crangaptabix. HailTu BEpOSITHOCTB TOTO, UTO CPEAM MATH B3SATHIX

HayJady JAeTaiei TP CTaHIAapTHBIX.
4. Cnyuaiinas Benmnunna X 3amana GpyHkiuei pacnpenenenus £(x). Haiitu a) miotHocTs

BepostHocTh f (X); 6)maremarndeckoe oxunanne M (X); 6)nucnepcuro D(X); 2) cpennee
0, mpu x < —1

KBajpaTnueckoe otkionenne o(X). F(x)={(x+1)/2, mpu —1<x<1
1, mpu x =1

BIJIET Ne 2

1. Uncmosrie pAAbI, HaCTUYHAA CyMMa pdaaad, MOHATHEC CXOAUMOCTH U PACXOJUMOCTH YUCJIOBOI'O pAaa.

2. HccnegoBaTh Ha CXOAUMOCTh PpAABIL:

W )i( 4")2;3>;n5, )Z( ) 2%

3. B amuke Haxoautcs 7 OpakoBaHHBIX U 16 ToaHBIX netaneld. HailTu BeposITHOCTB TOTO, UTO
cpenu TpexX HayAaudy U3BJICUCHHBIX JIeTaleil OKaXeTCsl XOTs Obl OIHA TOHAS.
4. Haiitu a) M(X) 6) D(X); 8) o(X), ecnu psin pactipeieieHust JUCKPETHON CITydaiHOM

BeInYAHB X :

BWJIET Ne 3

1. HeoOxonmumoe ycroBre CXOANMOCTH.

2. HccnegoBaTh Ha CXOAUMOCTh p}I,[[BI'

2n 1 z.2"n! arctgn 2 (—=1)""2n
1 ; 3 ; 5 S

3. ana JII/ICerTHaH cnyqaﬁHas{ BenuuuHa X. HaiiTu: @) MaremMatnueckoe 0XUIaHNUE; O) TUCTIEPCHIO;
8) CPEIHEKBAIPATUYECKOE OTKIOHEHHUE.
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x|-1]1]2]4]5
p|03]02]01]02]02

4. B ypHe 5 cuHMX 8 KpacHbIX LIapOB, OJMHAKOBBIX 110 pa3MepaM U Becy. M3 ypHbI U3BIEKAIOT OJUH
1iap ¥ OTKJIAABIBAIOT B CTOPOHY, 3TOT IIAp OKa3aJcs KpacHbIM. HaliTu BEpOATHOCTH TOTO, 4TO
CIICAYIOIIHMNA AP OKAXETCS TOKE KPACHBIM.

BWJIET Ne 4

1. UaTepBai u paguyc CXOAMMOCTH CTEIIEHHOTO psija.
2. HccnenoBaTh Ha CXOAUMOCTD PSIZIbL:
2n

6]
1 . T 7
3 D 2Ising [ s )X
n=1 n n=1 €
3. Jlana nuckpertHas ciydaiiHas BenuunnHa X. Haiftu: a) MaTemaTH4eckoe OKuIaHHeE;
0) IUCIEPCHIO; 8) CPEIHEKBAIPATUIECKOE OTKIIOHEHHUE.
x| 1 |2]31]4]5
p102]03]02]01]02
4, BepOHTHOCTb YCHGIHHOﬁ CAa4vU 3K3aMCHa I10 IICPBOMY, BTOPOMY U TPETbEMY NIPEAMETAM Y TAHHOT'O
cTyaeHTa coorBeTcTBeHHO paBHbl 0,6; 0,7; 0,75 . HaliTu BeposSTHOCTH TOT0, YTO OH YCIEIIHO CIACT BCE

OK3aMCHBI.

BWJIET Ne 5

1. ChopmynupoBaTh MPU3HAKK CPABHEHUS (IEPEUUCTUTD TAOIMYHBIE PALIBI).
2. UccnenoBaTh Ha CXOIMMOCTD psmm'

| 3n+1 = nl
DY )Z(" ) 3)21%; Hn3 1 - S)Z()

=l — 2n 2n+1

3. Haittu a) M(X) 6) D(X); 6) o(X), ecnu psn pacupeneneHus AMCKPETHON CTydaiiHOM

BeIYAHB X :
X ‘ 2 ‘ 4 ‘ 6 ‘ 8
‘0,4 ‘ 0,2 ‘ 0,2 ‘ 0,2

4. Cpenu 20 cTyI€HTOB TPYIIIBI, B KOTOPOIl 7 AE€BYIIIEK, pa3bIrpeiBaeTcs 6 OuiaeToB B kuHO. Haiitu
BEpPOSITHOCTH TOTO, YTO CPeAM 00aaaresiell OMIeTOB OKaKETCS XOTs ObI OJTHA JIEBYIIIKA.

BUJIET Ne 6

1. Chopmynuposats npusHaku Jlanambepa, Komru.
2. UccnenoBaTh Ha CXOOUMOCTD PSBIL:

1)2

3. CKOJ‘IBKI/IMI/I CHOCO6aMI/I MOKHO BI)I6paTB JIroAeH Ha 4 oIMHAKOBEIE TOJKHOCTH U3 15 KaHIHIaTOB.
4. Cnyuaiinas Benmmunna X 3anaHa GpyHKmei pacnpenenenus £(x). Halitu @) miotHocTs

2

1 n ! = n > a1
. I . . _1 —
’ (n+1) ’ 4);2;1—1’ 921 3

n=1
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0, mpu x<0
seposaTHocTH [ (x); 6) M(X); 6) D(X); 2) o(X). F(x)={x"/49, mpu 0<x<7
1, npu x > 7

BUJIET Ne 7
1. locTaTouHBIN MpU3HAK CXOJIUMOCTH 3HAKOTIEPEMEHHBIX PSJIOB.
2. UccnenoBath Ha CXOJUMOCTD PSIbI:

1 2 5l = Cnrl) 2 5".p? > .1
2’ ) nZ:;en ) n_1( 2n j > 4 z P ) z( ) n’

n=1 n=1
3. B smuke 20 mapoB, U3 KOTOPIX 8 KPAacHBIX, 7 CHHUX U 5 3eneHbIX. Hayran BeIOupatoT 5 mapos.
Haiitu BeposiTHOCTB TOTO, UTO Cpeau HUX | 3eJeHbll, 2 CHHUX U 2 KpacHBIX I1apa.
4. lana nuckpeTHas ciayvaiiHas BenrunHa X. HaliTu: a) MmaremMaTudyeckoe 05kU1aHUE;
0) IUCIEPCHIO; 8) CPETHEKBAIPATHIECKOE OTKIIOHECHHUE.
x|-212|3|4]5
p102]02]02]02]02

BUJIET Ne 8

1. [Ipuznak [lanambepa.
2. UccnenoBaTh Ha CXOAUMOCTD PSIJIBL:

o0

1 0 7n © 2n+2 n +57’l+8 n+l
. 2 . . . 5 .
~4n+5" );8"-;17’ Z )Z( J ’ )Z 5"

n=2 M-

3. B maptuu u3 12 geraneit 8 craHiapTHBIX. HaI/ITI/I BEPOSITHOCTH TOTO, YTO CPEJIH IATH B3ATHIX HAayAady
JieTae TpU CTaHJAPTHBIX

4.. Umerotcst 2 ypHbl. B nepBoit 7 Genbix mapoB u 3 y€pHBIX, BO BTOpoil — 3 Oenbix U 4 uépHbIX. U3
NEpBOIl YpPHBI BO BTOPYIO MEPENIOKMIN 2 11apa, 3aTeM U3 BTOPOIl ypHBI Hayjauy B3suid oJuH map . Kakosa
BEPOSTHOCTH TOTO, UTO 3TOT LIap Oenblii?

BWJIET Ne 9

1. 3HaKonepeMeHHbIE U 3HAKOUEPEAYIOIINECS PSIbL.
2. I/Iccne,HOBaTb Ha CXOJUMOCTb PSAJIBI:

o0

1 . 2 . - n+1
) ;\/n +3n ) Z(arctg j n=l 1 °) nz;‘

3. B ypHe 5 cuHHX 8 KpacHBIX IIAPOB, OJIMHAKOBBIX IO pa3Mepam U Becy. M3 ypHBI U3BIEKAIOT OJIMH
map U OTKJIAAbIBAIOT B CTOPOHY, OTOT IIap OKa3aJICad KpacHbIM. HaliTu BEpOSATHOCTB TOTO, YTO
CIICOYIOIIANA IIap OKaXETCs TOKE KPACHBIM.

4. B memouke 5 0IMHAKOBBIX KyOUKOB. Ha Bcex rpaHsax KaxIoro u3 KyOMKOB HalucaHa O/1Ha U3
cienyromux OykB: o, I, p, ¢, T. HaliTh BEpOSTHOCTB TOTO, UTO HAa BHIHYTHIX MO OAHOMY U
PAacIioyIOKEHHBIX B MOPSIKE BHIHUMAHUS «B OJIHY JIMHUIO» KyOHUKax Oy/IeT MoJy4aThCsl CJI0BO
«CIIOPT».

BUJIET Ne 10
1. YUucnoBblie psiabl, MOHATHE CXOAMMOCTH U PACXOAMMOCTH YHUCIOBOIO pAJIA.
2. VccnenoBaTh Ha CXOJUMOCTD PSAbBL:
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= 3" 3" (n+2 ,,,11
1 ) Z.o3 .5 —.
)z\/ﬁ );(fgsnj )Z )25\/3— )Z 2

n=1
3. B amuke 20 mapos, U3 KOTOPIX 8 KPACHBIX, 7 cMHUX U 5 3eneHblX. Hayran BHGHpaIOT 5 mapos.
Haiitu BeposSTHOCTH TOTO, UTO Cpeu HUX | 3eJIeHbIN, 2 CHHUX U 2 KpAaCHBIX 1Iapa.
4. Ha Tpéx cTaHKkax npoM3BOJATCS MOJIMIMUITHUKY. BeposTHOCTh Opaka A1 IEpBOro CTaHKa paBHA
0,02; nnst BTOporo — 0,03; nist Tperbero — 0,04. ITpor3BOAUTENIBHOCTH 3TUX CTAHKOB HAXOJISITCS B
cooTHoweHuu 1:2:6. KakoBa BepOATHOCTb TOTO, YTO B3SAThI Hay1ady HNOJIIUITHUK OKa3aJjcs
OpakoBaHHBIM?

BMJIET Ne 11

1. AOGcomtoTHast U yCIOBHAsi CXOJUMOCTb YHCIOBBIX PSIJIOB.
2. MccnenoBaTh Ha CXOJIUMOCTD PSBL:

3 0 ( 1)7’1+1
o0 n —_—
) ZW ; 3) Z :
n=1 : n=1 3 3\/ 2n — 1 n= 2 lnn
3. Jlana nuckpeTHas ciydaiiHas BennunHa X. Haiitu: a) MaTeMaTndyeckoe OXHIaHue; 0) AUCIEPCHIO;
) CpEeTHEKBAIPATHUECKOE OTKIIOHEHHE.

x|-2]2|3]4]5
p|02]02[02]02]02

4. B smuke HaxoauTcst 7 OpakoBaHHBIX U 16 roHBIX nerajneii. HailTu BepoSTHOCTD TOTO, 4TO
cpenM TpexX HayAaudy U3BJICUCHHBIX JI€Tajeil OJlHA TOTHAS.

BWJIET Ne 12

1. CBoiicTBa abCOMIOTHO CXOASALINXCS PAIOB.
2. UccnenoBaTh Ha CXOIUMOCTh psmm:

n
o0 [e0]
n! n+3 ( )
DZ -DZ OV D >Z
5 9 9 n b 3 b
i 2n (ln(n 1)) R il N 2n+1
3. Haynauy BLI6paHO HaATypaJIbHOE YMCIIO, He MpeBocxoasiiee yucio 30. KaKOBa BEPOATHOCThH TOTO,
4TO 3TO YHUCIIO ABIAETCH nenureneM 307

4. Jlana muckperHas ciayvaiiHas BenuunHa X. HaliTi: a) MmaTeMaTHuecKoe OXKUIaHue; ) JUCIICPCHULO; 8)
CPeIHEKBAIPATHYCCKOE OTKIOHCHHE.

x| 1 |4]6]7]8
plorjolfolfo1]06

BUJIET Ne 13

1. IIpn3naku Komm.
2. I/ICCJ'IC,Z[OBaTB Ha CXOJUMOCTD PSbL:

A LS ) B
1)2 Z T 3);?, LD;(E) n; 5);’1%.

3. BpomeHLI IBE I/II‘paJIBHBIe KocTu. HaliTh BEpOSATHOCTB, UTO CyMMa BBINIABIINX OYKOB PAaBHA BOCHMU.
4. HempepwiBHas citydaiiHas BenrmuuHa X 3a1aHa GpyHkuel pacnpenenenus F(x). Haiitu: a) mioTHOCTh
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BEpPOSITHOCTH f{(X); 6) MaTeMaTHYECKOE OXKUIAHUE @; 8) TUCTIEPCHIO D, eciu

0 npu x <0,
F(x)=1s1—cosx mpu 0<x<7/2,
1 npu x> /2.

BUJIET Ne 14
1. nTepBai u paguyc CXOAUMOCTH CTETIEHHOTO psja

2. UccnenoBath Ha CXOJUMOCTD PSIbI:
3n

R >(n+1
1 . 2 .
D =R LAl DS

3. Nana nuckpetHas ciiydaitHas Bennunna X. HaliTu: @) MaTeMaTtuyeckoe oKuanue; 6) TUCIepCcuio; 8)
CPEIHEKBAIPATUIECKOE OTKIIOHCHHUE.

x| 1 | 4 | 6 | 7 | 8
plor]o1]03]01]06

4. CKOJTBKHMH CIIOCO0aMU MOKHO BBIOpPATH Jt01eH Ha 4 OJJMHAKOBBIE JOKHOCTH U3 15 KaHIUIaTOB.

D=

lnn

BWIET Ne 15

1. Ipuznaxk Jleitoaua.
2. UccnenoBaTh Ha CXOJUMOCTD PSIbL:

VS (e B 0 S 9 20

n=1

3. B maptuu u3 15 neraneit 10 crangaptHeix. HailTh BEpOSITHOCTB TOTO, UTO CPEAM MATH B3STBIX
Hayjady JeTajedl TpU CTaHIapTHBIX.
4. HenpepsiBHas ciydaiiHas BenmuuuHa X 3a7aHa GpyHkipei pactpenenenus F(x). Halitu: a) mioTHOCTH
BEPOATHOCTH f(x); 6) MaTeMaTUYeCKOE O’KUJIaHUE a; 8) nucnepcuto D, eciu
0, npu x <0,
F(x)={x/8, mpu 0<x<2,
1, npu x > 2.

Kpurepun oueHku (8 pamkax npomexdcymoyHou ammecmayuu)

Peznamenmom BPC kaghedpuvl «Bvicwas u npukiaonas mamemamuxa» omeem cmyoeHma Ha
9K3aMeHe OYeHU8aemcs no 5-0ailbHOU wKae.

Kpurepuii oueHkH oTBeTa HA IK3aMEHe:

— 5 6aJUI0B TONYYaeT CTYEHT, TIPOACMOHCTPUPOBABIIUN MTOJTHOE BJIAJICHIE 3HAHUSIMHU B COOTBETCTBUU
C TpeOOBaHUSAMHU yYEOHOW TPOrpaMMBbI, T.€. PEIIMBIINI BCe 3aJaHus 0€3 OIIMOOK B JIOTHYECKHX
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paccyXIeHHUIX U B 000CHOBAaHHUHU PEIICHUS;

— 4 0ajja TMONy4yaeT CTYACHT, KOTOPBIM MPU TIOJHOM BJIAJCHUM 3HAHUSMU B COOTBETCTBUHU C
TpeOOBaHUSAMHU y4eOHOW MPOrpaMMbI JOMYCTHJI OTICNIBbHBIE HECYIIECTBEHHBIC OIMUOKU OO
MIPUBE/ICHHBIC UM PEIICHUsT HEIOCTATOYHO OOOCHOBAHHBI,

— 3 6aj1a mosydaeT CTYJEHT IPH HETOJHOM W3JI0KEHUU TMOJyYCHHBIX 3HAHWUU, JOMYyCTHBIIAN MPHU
3TOM OT/ICTIbHBIC CYIIECTBCHHBIC OMTNOKH;

— 2 0aula TONy4YaeT CTYICHT NpH OCECCHUCTEMHOM W3JIOKCHUH Marepuaia, JIOIyCKaroIIui
CYIICCTBEHHBIC OINMOKH, KOTOPbIE MOTYT WPEMSATCTBOBATh YCBOCHHWIO JalIbHEHIEH y4eOHOM
nHpopMaIuu.
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