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Mertoanyeckre yka3aHHs K BBIIOJHEHHIO K KOHTPOJBHOW pabOTBhl COCTaBJIECHBI B
COOTBETCTBUH C paboyveil mMporpaMMon JUCITUTIIINHBI Briciias MaremMaruka.

[lepeueHb NPUMEPHBIX KOHTPOJIBHBIX Pa0OT MO TeMaM JAUCHUILIUHBL.
1. Dnemenmol unelinol aneedpvl U AHATUMUYECKOU 2€0MEMPUL.
3amanue 1. Ha s3p1ke OkpecTHOCTEHN € — & ChOpPMYIUPOBATh ONPEIEICHHS TIpeesa
(GYHKIIMH B TOYKE ¥ OJHOCTOPOHHETO Ipejieia, COOTBETCTBYIOIINE CUMBOIMYECKUM
paBeHCTBaM, U JaTh FT€OMETPUUECKYIO HHTEPIIPETALIHIO.

lim f(x)=1 lim 3% =+»

x—10 x—>+m

lim f(x)=4 lim ! = —o0
¥o-o =>-5-0 ¥ +5

lim f(x)=0 lim ! =—w
X+ x—=>-3-0 v+ 3
im f(x)=-3 hﬁ_n tgx =—o0
F—»+00 x—>7+0

3ananue 2. Jlokazars (HaiiTH (X)), 4TO:

2 .
3x7 —2x—1

lim /3 =—4 —1/3

.ox T —4dx+3
lim =2 3
X=X X—23
. 6x7 —5x+1 |
lim —=-1 1/3

P >
lim 2x  +13x+21 :_l /9

% 2x+7 2

3ananue 3. BBISICHUTB, SBISIOTCS JTU 2 BEKTOpa anb

1) KonMHeapHbIMH,

2) nepneHIuKyIsIpHbIMH,

ecm a =(2,0,3), b = (0,-2,0).

3ananue 4. Pemure cucteMy ypaBHEHUH (JII00BIM CITIOCOOOM):
2X; —8X, +4x, =1
4X, —2X; =2
6x, —2x%, =1

3ananue 4. BeluucianTh onpeneanTens.
1. 2. 3.



2 -4 3 1 2 4 1 1 21 3 1
1 -2 1 -4 3 -2 0 -4 56 1 -4
0O 1 -1 3 2 5 -1 3 2 1 -1 3
4 -7 4 -4 4 1 4 -4 4 7 4 -4
3amanue 5. Haiitu 00paTHy0 MaTpuiy.
1. 2. 3.

1 35 1 -3 5 1 2 4

2 41 2 1 2 2 31

3 0 2 3 4 2 2 1 2

2. Beeoenue 6 mamemamuueckuti ananu3z. Ilpeden u nenpepvisHocms @yHKyuu

Haiitu:
x*'—12x% +3x-11

1. lim : -
xo0 X7 4+ 2x —6x

2 Iim4_— val—x
o53/y 1342

3. lim (\/1+ 2x + x° —\/xz —4x+1);

X—>—0

4. lim tg_;zx;
X>-2 X 4 2

5. lim (sin 7x + x)‘g%.
x—1

3. Jupppepenyuanvroe ucuucienue Gynkyuti 00HOU nepemerHou

|. BeraucinTh mepByro Npou3BOAHYIO (DYHKITHIA:

1. y =3farcctg (x°);
2.y=In (In n+\/&) n>0; (In n+\/&)>0;

2

X
3.y= :
y cos® 2x
A x=Int,
) Yt

5. Vxy—y? +7xy—12x2y? =0.

X

e

I1. Haiitir npesen, nenons3ys npasmo Jlomurams:  lim —.
X—o Y

4. Uccneoosarnue gynxyuii

3ananue 1. Jlokaszars, yto ¢pyHkus f (x) HenpepsiBHA B Touke X0 (HailTh 0(€)).

Bapuasnt 3amanue Bapuant 3amanne
1 f(x)=5x2~1.x;=6 2 flx)=4x"—2.x,=5
3 f(x)=3x* 3,39 =4 4 f(x)=2x"—4,xg =3

3ananue 2. UccnenoBars pynkumu f (X), y(x), f2(X) Ha HenpepbIBHOCTh, YCTAHOBUTH
TUTIBI TOYEK pa3pbiBa U cAeIaTh TpaduKu GYHKIUI B OKPECTHOCTH TOUEK Pa3phIBa.



9 4/
flx)=—2t2 wr +2x f>(x) =arctg

x°—=3x-10 2 _2y+_8 x- -1

5_ B x 2 T3
X)=————— B fr(x)=——7

A A T ix \*f !

3x?—12 |« x
f(l)_ﬁ _arctgx fo(x =2x" -1

3ananue 3. MccnenoBarh GyHKIMH HA HEMIPEPHIBHOCTh, YCTAHOBUTD THII TOUEK pa3phiBa
U CXeMaTU4YeCKH MOCTPOUTh Tpaduku HyHKIHI.

1"'! (T - l‘}{- 2 31 -
= — X VvV = 53.4'__12_
x—1
2. - 1
X +2x7 +3x V= -
y= UL
q ]
xT —2x° +3x
V= p =218
v
3ananue 4. VccnenoBarh QyHKIMIO Ha HEMPEPHIBHOCTD.
lx—-1. x=<o.
] ]
f{\)Z X7, 0<x<?2,
{2x =2
_,T.. h 0
flx)=4x"+L 0<x<2
x+1,  x=2
".T -1 r <0
flx)=4sinx, 0<x<nm
3 X=r
L. x =0,
flx)=42%.  0<x=2
lx+3. x>2

3ananue 5. UccnenoBars pynkiuu f1(X) 1 y(X)Ha HEIPEPBIBHOCTD, YCTAHOBUTH TUIT
TOYEK pa3phiBa U cAenaTh rpaduku GyHKIUN B OKPECTHOCTH TOUYEK Pa3phbIBa.



3amgaHue

—x—3 x=-3
smxy, x<0,
3 x .
filx)=9x". O<x<2 V= . —3<x=2
1 l—x
x =2
1y -2 x>2

H)=

[
2| =

5. Heonpeoenénnulii unmezpar
Haiitu unTerpansr:

1 .[ 5arctg x
x? +1
2. J.x-3 2 dx.
7x% -1
3. | —————dx
J‘x3—5x2+6x
4 J- 4dx
X1+ x?
dx
5. )
j—55in2x+3coszx—4

6. Onpeoenénuulil unmezpa

3ananue 1. He BbIYMCIISIS HHTETPAOB, CPAaBHUTD UX (YKa3aTh OOJIbIINIL).

Bap. 3aaHue. Bap. 3aJaHHe.
1. 1 1 2. 2 2
J'e"(lx H J'xdx j(xz +1)dx u dex
0 0 1 1
3. 2 2 4. 1 1
Iextlx H j(x—l]{lx J.(K+ 1)dx =u ji)j:f;dx
1 1 0 0

3aganue 2. OUeHUTh UHTETPa CBEPXY U CHU3Y.




1
[arctgxdx
0

3
J(X3 +x—2)dx
1

3
JESX{lx
1

1 (+3
IEL+ dx
0

1
j(sz +1)dx
-1

1
jixdx
0

1
j (4x2 —1)dx
1
3ananue 3. Haiitu cpeanee HHTErpaibHOE 3HaYeHHE (PYHKIUM HA yKA3aHHOM UHTEPBAJIE.

vy = r”";[ﬂ,z

v =sin x;[ﬁ, :ltJ

. X |mom
y=sin—;| —.—
2 [4 2]

V= 21’2 - X— l;[l}_.Z]

3ananue 4. HaiiTu npon3BOJHYIO YKa3aHHOTO OIPEAEICHHOTO MHTErpalla ¢ NepEMEHHBIM
BEPXHUM IIPEJICIIOM I10 3TOMY Ipeeny (pe3ynbTaT 000CHOBATH).



I(x)=]'(t+1)"—(t—3)3dt
0

X
I(x) = tsin® tdt
0

X
I(x) = [ (2 +2)(t/3 +3) " at
0

X
I(x)= J‘ tsin tdt

0
3agaHue 5. BolunucnuTh onpenesieHHbIe HHTErPaIbl.
1 1 1
dx dx
L [— 2. [+ - 3. [x10%dx
{}X +1 0v6—4x—2x"
4 2 3 T 1
X dx - i )
0 2x+1+1 N ) 6. J'—
0VI+2x . 2+5cosx
2

1. Qugpgepenyuanvhovle ypagnenus

1. Pemuts muddepeHnpanbubie ypaBHEHUS ¢ Pa3ACISIOIIUMUCS epeMEHHBIMU

2x\/1—y*dx + ydy=0.
W' -y =0, yO=L

2. Pemuts ognOpoaHEIe Au(pPepeHIraNbHbIe YPABHEHHS:

dx dy

X+y y—x

' =42x7 + )y  +y

3. Pemuts nuHeiHble nuddepeHuanbabie ypaBHEHHs U ypaBHeHue bepHyin

¥ — ysInx =sinxcosx.

32 |
Vv +—}::_3;y(]_):l.
X X

4. Peuth nuddepenHnuanbHble ypaBHEHHSI BTOPOTO MOPSAIKA, JOMYCKAIOIMINX TOHKEHUE
HopsIIKa:

oy = () +
23" =3(y") =4y%.(0)=1(0)=1




5. Pemuth nuHelinble AudQepeHnnanbHble ypaBHEHNs BTOPOTO MOPSIIKA C TIOCTOSSHHBIMU
Kod(purmeHTaMu METOI0M HEONPeAeIEHHBIX KO3(DPHUITUEHTOB:

V' '+9y=sm3x+2e".
V' =4y +5y=(16-2x)e" +x°

6. Petiuth nuneliHbie 1udhepeHnnanbable ypaBHEHUsT BTOPOTO TOPSIIKA C TIOCTOSTHHBIMHU
K03 pULIMEeHTaMU METO/I0M BapHaLlUU IMPOU3BOJIbHBIX OCTOSHHBIX:

Y o
A%

4e
V=6 +8y=——o1y(0)=1'(0) =0
l+e
7. Pemiuts 3amaun:
— Omnpenenuts NyTh S, MPOMICHHBIN TEJIOM 3a BpeMs t, €CJIM €ro CKOPOCTh
MPONOPIMOHATBHA MPOXOJIUMOMY ITYTH U eciin Teiio npoxoaut 100 m3a 10 ¢ u 200
Mm3al5c.

— Haiitu kpuByto, y KOTOpoii oJKacareabHas BABOE O0JIbIIe a0CIHUCChI TOUKU
KacaHMsl.
8. Pemnth cuctemsl AU pepeHnanbHbIX YpaBHEHUN:

=x+4y J'x’:2}:—3x

yi=x+y |y =y—2x

8. @yHKl/ﬂ/ll/l HECKOJNIbKUX NeEPEeEMEHHbLX

3amanue 1. Haiitu oGmacTh onpeneneHus GyHKIMK ABYX MEPEMEHHBIX (1aTh
reOMETPUYECKOE HCTOJIKOBAHHE)

Bapuast zZ = :(x: v :}:
| z=/In(x+y)
:\,2
2 z=1In
X+v
cosx
3 z=In
¥
x—3
4 z=In
y-S
5 z =In(y —sinx)

3ananue 2. HaiiTu yacTHbIE TPOU3BOAHBIE OT QYHKIMHU Z = Z(X, Y)



Bapuasr 1 Bapuasr 2
e a— 1. z=InlVx + 2 ]
l.z=In -\’—M"-TL'"."_) , 3 .
. . %3 . ’ f ( X l o |I X ;
2. z=(sinxy) +arcsin/1—xy 2. z=|1g—| +_arcig ,w'— -1
Lo 2 v

3amanue 3. Jlana pynknus z = f (X, y). [IpoBeputsh, ya0BICTBOPSET JI OHA JAHHOMY

YPaBHECHUIO
Bapuast z=flx.v) YpaBHeHHe
x ( 5 02 \ ot
" X — :— ¥ —5=0
1 z=e ox\  ox) oy
7 7
» €z 5,07z
2 =¥ X~ -y =0
= - — & ~ 2 - ~ 2
cx cy
3ananue 4. BEIYMCITUTH MPOU3BOAHBIE CIOXKHBIX (PYHKLIUH
Bapuast z=f {x:y} IlepeMeHHEIE Haiitu:
: u 3 9 éz oz
1 I=XSMy+ycosx X = v=uvo —,— =7
1 i O
, , dz
2 -=e* x=cos(l—¢). y=sint" —="7
dt
5, . (¢ dz |
3 z=x" -y +2xy x=snt, y= arccos[ e ] —=7?
\ dt
9. Psowr

I.  Ilpumensas pas3iuyHble
3HAKOIOJIO0XKHUTEIbHBIX PSAIOB:

['s} 3n+2n
1. T .
25%3“’

n

0 n ]
2. 2, ni3"’

n=1

SR

S (ninn)™’

4-200: n?+3

nln

n®+1

IMPpU3HAKH CXO0OUMOCTH, HUCCICA0BATh CXOOAUMOCTD

I1. HaiiTi 061acTh CXOAMMOCTH CTETIEHHOTO psfa:

132 2 iz(’%?’

vt N n=1

10. @ynxkyuu KoMnIeKCHOU nepemeHHOU

1) Haittu In(=-/3 +1).

2) Haiitu nefictBurenbHyro yacth Gyakmun f(2) =Z —2zi.




2
3) [Iposeputs ycnosust Komm-Pumana nst pynkuun w = 5iz —3z+2.

2 2
7(22+3)dz rjae y:X—+y—=1.

4) Haiitu § ,
22(z-1) 9 4

Y

11. Onepayuonnoe ucuucnenue
1. HaiiTi nzo0pakeHrne eqTMHUIHOTO uMIyJbca f(t), JeldcTBYIOMmEero TOJIBKO Ha
POMEXYTKE BPEMEHHU |
f)=0, ecmm t<0; f(t)=1,ecm 0 <t<p ; f(t)=0, ecmu t > p.
2. Haiiti nzobpaxenue ¢pynkuun f(t) =0, mpu t <0, f(t) =2t, npu 0 <t <1, f(t) = 2, mpu t

>1.
3. Haiitu opurunan f(t) ams usobpaxenus
3p+1
F(p) = zp—
p°+4p+8

4

4. Haiiru f(t) , e F(p) =
aittu f(t) , ecim F(p) (P> +4)(p-2)

12. Dnemenmol meopuu 6epossmuocment U MAMeMamu4eckol Cmamucmuxku
3amanue 1. Anre6pa coObITHIt

1. CoObiTHs: A - X0Ts1 OBl OMH U3 TPEX MPOBEPSEMBIX MPHOOPOB OpakoBaHHBIN. B —
BCe MPUOOPHI T0OpokauecTBeHHbIC. UTO 03HavaroT coobiTus: A + B,A- B, —A, —B?

2. Tlo uenm nmpowsBoautcs 3 BeIcTpena. JlaHpl coObITHS Al - IO aHKUE B IIEIh TIPU 1 —
oM BoicTperne (i=1,2,3) . Beipasuts uepe3 Ai u —Ai cinebayromue coobitusi: BO - Hu
OJIHOTO TIOTIAJIAHKE B 11eJh; B2 - XOTs OBl JIBa MOMaIaHus B 1EJb.

3. MamurHHO-KOTeIbHas YCTaHOBKA COCTOUT U3 TPeX KOTJIOB U OJJHOW MAIIHH.
CobbiTHE A - ucnpaBHa ManinHa, coosiTue B1- ncnpasen nepsolit koten ;B2 -
UCIpaBeH BTOpoit koTen; B3-ucnpasen tpetuit koren. Coodsitue C 03HavyaeT
paboTOCIIOCOOHOCTh MATMHHO-KOTEIBHON YCTAaHOBKH, KOTOPAst MOKET JCHCTBOBATh
npu paboTe MaIMHBI U XOTs ObI 0JJHOTO KOTa. Beipazute cobbiTre C u —C uepes A,
Bl, B2, B3.

3ananue 2. PaboTocrnocoOHOCTD Lieneit
J111s n300pakeHHOM AIIeKTpUYecKoi 11enu, coctosmieit u3z 6mokos A,B,C,D,E,F,G,H
BBOJIAT COOBITHE S — cxema paboTaeT. 3anucaTh BRIpOKESHHS I S 1 —S .

i

1 A HHBHC 2 AHBE HC HD 3 A
D EHFHGHH E
E C

3ananue 3. DieMeHTbl KOMOMHATOPUKU

1. Bo MHOTHX CcTpaHaxX BOJIUTEILCKOE YIOCTOBEPEHHUE (aBTOMOOMIIBHBIC IPaBa) UMEET
mmdp, cocrosimuii u3 3 Oyks u 3 uugp. Yemy paBHO 00111€€ YHCIO BO3MOKHBIX
HOMEPOB BOJUTEIBCKUX YOCTOBEPEHHIA, CUUTASI, YTO YUCIIO OYKB PYCCKOTO
ashaBrTa, NCHIOIB3YEMBIX JIJIs cOCTaBIeHUs mHUdpa, — 26, a OyKBBI 3aHUMAIOT
nepBbie 3 mo3unmu mudpa’?

2. PykoBOACTBO (PMPMBI BBIIEIHMIIO OTJEIY PEKJIaMbl CPEACTBA IS IOMEIEHHS B
nevyaTy oOBSBICHUN O Tipe/iaraeMbix GupmMoin ToBapax u yciyrax. [To pacdaeram
OTJIeIa peKIaMbl BBIIEJICHHBIX CPEACTB XBATUT JUISL TOTO, YTOOBI TOMECTHTh

"':JHT:]




00BsBNIECHUS TONBKO B 15 U3 25 ropojackux razetr. CKOJBKO CYIIECTBYET CIOCOO0OB
CiIy4aitHOTO 0TOOpA ras3er M MOMEIICHHS O0BbsABICHUN?

3. B ypue umerorcs 15 mapos. U3 Hux: 6 mapo 6ernoro 1isera 1 9 mapoB 4€pHOTo
nBera. M3BiekaroTcs Hayjauy TpU I1apa a) ¢ Bo3BpaileHueM; 6) 6e3 Bo3BpalleHusl.
CKOJIBKO BCEro HaOOPOB /IS KAKJ0T0 CI0co0a M3BJICYECHUSI MOXKHO CJIENATh.
CKOJIIBKO B KaX/I0M Cllydyae MOXKHO CJIeJIaTh HaOOPOB, B KOTOPBIX BCE IIAPhl OYIYT:
1) 6enoro nBera; 2) u€pHoro 1BeTa; 3) ogHoro nsera. 4) CKoIpbKO HAOOPOB MOKHO
cenaTh, B KOTOPBIX OyayT HIapbl pa3HbIX [[BETOB?

4. ®upwmel F1, F2, F3, F4, F5 npennarator cBOu yCJIOBHUS 110 BBITIOJIHEHUIO 3
pasnuuHbix KoHTpakToB Cl, C2 u C3. JIrobas ¢pupma MOKET MOITYIUTh TOJBKO OUH
KOHTpakT. KoHTpakThl pa3nuyHsl, T. €. eciau pupma F1 nomyuurt kontpakr Cl, To
3TO HE TO ke caMoe, ecIl OHa MOIyYUT KOHTpakT C2. CKoJIbKO cIoco00B
MOJTyYeHUsS] KOHTPAKTOB UMEIOT (PUPMBI?

3aganue 4. 'eomeTprdeckas BEpOSTHOCTb

1. U3 kBazgpara ciydaifHeIM 00pa3oM BbIOMpaeTcst Touka. KakoBa BeposSTHOCTB TOTO,
YTO OHA y/aJieHa OT BEPIIUH KBaapaTa Ha pacCTOSHHUE HE MEHbIIIeE TOJTOBUHBI
JUTMHBI CTOPOHBI KBajipaTa?

2. Bpewms npuxona 0o60UxX MapoXoA0B K MPUYaTy HE3aBUCUMO M PAaBHOBO3MOKHO B
TedeHue cyToK. OnpenenuTb BEpOSITHOCTh TOIO, YTO OAHOMY U3 I1apOX0J10B
MPUIETCS KJIaTh, €CIIU BPEMs CTOSIHKM 000MX MapoxooB 1 yac.

3ananue 5. Teopembl TEOPUHU BEPOSTHOCTU

1. Cucrema cocTouT U3 ABYX IpUOOPOB, NyOnupyromux Apyr Apyra. [Ipu Berxoae u3
CTpPOSl OJTHOT'O U3 MPUOOPOB MPOUCXOTUT MTHOBEHHOE IIEPEKIIIOUEHUE HA BTOPOI.
HanexHocTh (BepOosSTHOCTh O€30TKa3HOM paboThl Mprbopa) KaXk10ro Mpuoopa paBHBI
0,7 n 0,8 coorBeTcTBEeHHO). OTpeAeIUTh HAJIEKHOCTH CUCTEMBI.

2. JIBa cTpernka 1o o4epey CTPENISIOT B MUILEHB, IPUYEM Y KaXKJI0TO M3 HUX IO /1B
BbICTpetta. [TonaBmmii nepBeiM nosydaer npu3. HaliTu BEpOSATHOCTH MOJy4EHHUs
npu3a AJs KaXkI0T0 UTPOKa, €CIIM BEPOSITHOCTh MOMAJaHusI IPU OJJTHOM BBICTpEJIe
qutst iepBoro pasHa 0.3, a aiist Broporo — 0.4.

3aganue 6. HanexxHocTh 1enei
HanexuocTu (BepossTHOCTH O€30TKa3HOM pabOThI) Y3JIOB MIPOCTABJICHBI HA PUCYHKAX.
Haiitn HageXHOCTh BCEN CUCTEMBI.

08 0,6 :

0,9—0,3

2 2

3ananue 7. IloBropeHue coObITUi

1. TpancnopTHbI€ CpeCTBa ONTOBOW 0a3bl 00ECTIEUNBAIOT 3a JACHD BBIIIOJHEHUE HE
6oee Tpex 3adBOK. baza oO6cimyxuBaeT 7 MarasuHoB. BeposTHOCTB 3asBKH OT
Ka)KJ0ro U3 HUX B TeueHue Hs paBHa 0,3. Haiitu BeposITHOCTB TOTO, UTO BCE
HOCTYNUBIINE Ha 0a3y B TeUEHHE JHs 3asiBKU OyyT BBITOJHEHBI.

2. TIpou3BOIUTHCS UCTIBITAHUE TIATH TIPUOOPOB, KAXKABIH U3 KOTOPBIX BBIXOIUT U3
cTpos ¢ BeposiTHOCTBHIO 0,1. HaiiTu BeposTHOCTB TOTO, YTO XOTs OBl 1Ba MpubOpa
BBIATYT U3 CTPOS IPU UCTIBITAHUT




