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1 OEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU
1.1 BOIIPOCHI H 3AJJAHHS B TECTOBOH ®OPME

Pa3zoen (mema) 1«Snemenmol nunetinou ancedopoly
Bapuanm 1 (T 1)

4 -2 -1
. Berunciiute onpepgenurens |[—1 3 —1].
1 -2 2
1 x 3
. Halitn x u3 ypaBuenunsa |1 2 -—-3| =0.
T TN s
- _(* - _ - 2 _ — _
3. Haiitu x, eciim A = (1 9 ), B = (13 _1 ), 3A 2A + 3E = B, rne E — equHu4Has MaTpuua.
. Ha mpennpustum u3roraBivBarOT OPOAYKIMIO YETBIPEX BUIOB: Py, Py, P3, Py, IpU 3TOM HCHOJIB3YIOT
3 4 8
ChIpbE TPEX THUIOB: Sq, S, U S3. HopMam pacxofna celpbs COOTBETCTBYET Matpuna A = ? g i ,
3 1 6

e KaXJbId 3JIEMEHT d; j(i =1,2,3,4;j = 1,2,3) moka3bIBaeT, CKOJbKO CIUHHUI[ CBIPbSI  j-T'O THIIA
pacxoJryeTcsl Ha MPOU3BOJICTBO €AMHUIIBI TPOIYKIIUU 1-T0 BUA. [1naH BeITycKa MPOAYKIIMH TIPEICTaB-

nen Marpuneii C = (150 120 90 100), @ CTOMMOCTh €IUHMIBI KaXKI0TO TUIIA CHIPhS (IEH. €]1.)
30

— Marpuleit B = (70). Onpenenuts 00IIYI0 CTOUMOCTD CHIPBA.
60

5. lana matpuna 4 = (g éll) Haiitu sneMeHT a,, o6paTHON MaTpuisl AL,

. YCTaHOBUTH COOTBETCTBUE.

1} 4x + 6y = —1, a) cucTeMa UMEET €IUHCTBEHHOE HEHYJIEBOE pe-
12x + 18y = =3 HIEHUE
2) 12x =7y =5, 0) cucremMa UMeeT GECKOHEYHOE MHOMKECTBO pe-
—48x + 28y = —15 HICHUH
3)] 3x — 5y =6, B) CHCTEMA HECOBMECTHA
x+2y=25 ') CHCTeMa UMEET TOJIbKO TPUBUAIBHOE PEIICHUE
4){ 2x — 5y =0, 1) CUCTEMA UMEET JBa PELICHHUS
6x —15y =0
BapuanTel [IpaBunbHBIIT

Bal[aHI/Ie Ha YCTAHOBJICHUC MOCJICIOBATCIILHOCTU
OTBETOB OTBET

VBx + 2y =1, 1)V5

6x — 3V5y = 12V5
wmetonom Kpamepa. OTBeT TpencTaBuTh B BIE Mocienoparens- | 2) —27V5
HOCTH JIecTBUH, Hanpumep, 1, 2, 4, 5, 3.

PemmmTe cucremy JHUHEHHBIX ypaBHEHUM {

3aMeuaHne: BHIYMCICHNS TIPOM3BOIHTE B CIIEAyIomIei mocneno- | 3) —2
BAaTCIIbHOCTHU

1) detA 4) =27
2) detA,

3) x 5) 54
4) det4,

5y
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x+y+z=1,
8. HaiiTu perrenue cucTeMbl ypaBHEHH { X — Yy — 2z = 8, B oTBeT 3amucarh NpOU3BEACHUE X * ) * Z.
dx+y+2z =2

9. Haiitu coOcTBEHHBIE Uncia MaTpuIb A = ( 7 2).

-4 1
1) 11=3,/12=4‘ 2)&1=1,/12=4‘ 3)/11=2,/12=6
4)/11:3,/12:5 5)/11:1,/12:6
10. HaiiTi coOCTBEHHBIE BEKTOPHI MAaTPUILBl A = (_7 4 i)

%= (00 (2)  2n=(E)n=(5) ax=(5)n= (0
4) Xy = (—c)'XZ - (—sc) 3) Xy = (zc)'XZ - (—36)

Bapuanm 2 (T 1)

2 1 3
1. Beruncnuth onpenenurens|5 3 2).
1 4 3
5 -2 -8
2. Haliftu x u3 ypaBuenust | 1  —2x 6 | =0.
N T
o _ (X _ 2 _ _ .
3. Hatitu x, ecmu A = (O 3), B = ( 0 23), 34 4F = B, rne E — enuHUYHasg MaTpUla.
4. Ha npeanpusiTUl U3roTaBIMBAIOT MPOAYKIIUIO YEThIpEX BUAOB: Py, P,, P3, P,, Ipy 3TOM HCIOJIB3YIOT
2 3 5
ChIpbE TPEX THMOB: Sp, S, U S3. HopMaMm pacxona chlpbsi COOTBETCTBYET MaTpuna A = LZL g £7L ,
3 55

rae Kaxaeii smement a;;i(i = 1,2,3,4;j = 1,2,3) mokasblBaeT, CKOJBKO €IMHHI] CHIPbS j-TO TUIA
pacxomyeTcsi Ha MPOU3BOJICTBO SUHUIILI MPOIYKIIUH 1-TO BUA. [[1aH BeIMTyCKa MPOIYKIIUU TIPEICTaB-
aen Matpurieii C = (130 90 120 100), a CTOMMOCTh €IHHMIIBI KaXKIOTO THIIA CHIPbs (IE€H. €1I.)
50
— maTpuleit B = (60). Onpenenuts 00IIYI0 CTOUMOCTD CHIPBS.
40
4 =2
5 =5

6. YCTaHOBUTH COOTBETCTBUE.

5. lana matpuna A = ( ) Haiitu 21eMeHT a,; 00paTHOI MaTpuisl A~ L.

! 61x8+ 7y2: —5,8 a) cucTeMa UMEET €IUHCTBEHHOE HEHYJIEBOE pe-
—18x — 21y = HICHHE
2| 3x—y=0, 0) cucremMa UMeeT OECKOHEYHOE MHOMKECTBO pe-
—-9x +3y=0 IICHUH
3)| 2x + 5y = —14, B) CHCTEMA HECOBMECTHA
3x+2y=1 I') CHCTEMa MMEET TOJIBKO TPUBHATIBHOE PEIICHHUE
4) 2x — 3y =4, 1) CUCTEMa UMEET JIBa peUICHUs
16x — 24y = 32




Bapuants! orBe- | IIpaBuibHBIN
3ajaHye Ha YCTAaHOBJIEHUE MOCIEN0BATEIIbHOCTH
TOB OTBET
y . (VB3x+2y=11, |1)-11V3
Pemnte cucreMy JNMHEHHBIX ypaBHEHUH
4x —\3y =0
meronoM Kpamepa. OTBeT nmpencTaBUTh B BUJE MOCIEAOBA- 2)4
TEJILHOCTH ACHCTBHI, Hanpumep, 1, 2, 4, 5, 3.
3ameuaHue: BBIYUCICHUS IPOU3BOIUTD B CIAEAYIONIEH 1MO- 3) 44
CJI€10BATEIIHOCTU
1) det A 43
2)detA,
3)x 5)—-11
4) det 4,
3y

X—y+2z=6,

. Haiitu perienne cuctemsl ypaBHeHui § X — 2y + z = 9, B oTBeT 3amucarh MPOU3BEACHUE X * Y * Z.

x—4y—2z=3.

. 9 1
. Haiitu coOcTBEeHHBIC Uncia MaTpuIel A = .

5 5
1) /11=312’2=5 2)&1=4‘,/12=10 3)&1=3,/12=9
4)/11:1,/12:4 5)/11:2,/12:8

10. HaiiTu coOCTBEHHBIC BEKTOPHI MATPHUIBI A = (9 1).

9]

5 5
DX = (ZCC)'XZ - (—CC) 2) Xy = (—gc)'xz - (ECC) 3) X1 = (36;:)')(2 - (g)

4 X = (—CC)'XZ = (—ZSCC) )X = (g)’XZ - (—EC)

Pazoen (mema) 2«Bexmopuas ancebpar

Bonpocwt ons cobecedosanus

. BextopHble u ckansgpHble BenuuuHbl. OmpeneneHus HalpaBICHHOIO OTpe3Ka, BeKTopa. JIMHelHble

orepaly Haj BEKTOpaMH B TeoMeTpuyeckoil opme (cymma, pa3HOCTb, IPOU3BEIEHUE BEKTOpa Ha
YHCJIO) U UX CBOMCTBA.

. OnpeneneHus KOJJIMHEApHBIX, OPTOTOHANBHBIX M KOMIUIaHApHBIX ~ BekTopoB. Heobxoaumble U nocTa-

TOYHBIC YCJIOBUA KOJINIMHCAPHOCTH, OPTOTOHAJIBHOCTHU WM KOMIIJIAHAPHOCTU BCKTOPOB (B BGKTOpHOﬁ
U KOOpJIMHATHOM (hopmax.

. Ompenienienust BEKTOPHOTO MPOCTPAHCTBA, Oa3uca U Pa3MEPHOCTH BEKTOPHOI'O MPOCTPAHCTBA, KO-

opauHaT BekTopa B Oasuce. Omnepanuu Haja BekTopamMu B koopamHaTHOU (opme. ChopmynupoBaTh
TeopeMbI 0 O6a3ucax B MpoCcTpaHcTBax Vi, Vs, Vi.

JlexkapToBbl KOOpIMHATHI Ha MPSMOM, Ha MJIOCKOCTH M B MPOCTPAHCTBE (JIEKapTOBa CHCTEMa KOOPIHU-
HaT, pAa3JIOKEHHE BEKTOpa Mo 0a3mcy CHUCTeMbl KOOPIWHAT, KOOPAMHATHI TOYeK). [[oka3zaTh COOTHO-
LIEHUS MEXY KOOpJIMHATAMU BEKTOpPA U KOOpJIMHATAMU TOYeK "Hayana" u "KoHua'" BeKTopa.

. [IpsiMmoyTronbHBIE TPOEKIIMK BEKTOPa HA OCh U UX CBOMCTBA.
. Belpaskenue mMomyns (IVIMHBI) U HANpPaBIAIONMX KOCHHYCOB BEKTOpa 4Yepe3 JeKapTOBBI KOOPAWHATHI

BEKTOpA.

. CkanspHoe mpou3BeieHHe BEKTOPOB U ero cBoiicrBa. Heo6xoauMoe M JOCTaTOYHOE YCIOBUE OPTOTO-

HAJIBHOCTH BCKTOPOB.
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20.
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BripaykeHue ckaasipHOro NMpOU3BEIAECHMS BEKTOPOB Uepe3 AEKapTOBbI KOOPAMHATHI ATHX BekTOopoB. Ha-
XO0KJIEHNE MOAYJSl BEKTOpA U yIiia MEX]1y BEKTOPaMHU.
OpueHTanus TpOMKU BEKTOPOB B MPOCTPAHCTBE. BEKTOpHOE NMpou3BeEHIE BEKTOPOB U €r0 CBOWCT-
Ba. BrIpaxkeHne BEKTOPHOTO MPOU3BEICHHS BEKTOPOB Y€pe3 I€KapTOBBI KOOPIUHATHI ITUX BEKTOPOB.
Brruncnenue miuomaay napajiiesiorpaMmma U TpeyrojbHUKA.
CmMmeniaHHOe MPOU3BEIAECHUE BEKTOPOB U €ro CBOMCTBA. BhIpaxeHue CMEILIAHHOTO MPOU3BEICHUS
BEKTOPOB Yepe3 JIEKapTOBBI KOOPAMWHATHI 3TUX BEKTOPOB. Bhruncienne o0bEéMa napajuienenumnesa u
TPEYroJIbHOW MUPaMHU/IbI.
[TonaTue 06 ypaBHEHHH JIMHUHU HA TUIOCKOCTH.
Hopwmanbnsiii BekTop npsimoid. OO1iee ypaBHEHHE MPSAMON Ha TUIOCKOCTH. YTOJI MEXKYy IPSIMBIMH Ha
IJIOCKOCTH, YCJIOBUS NapaJUIEIbHOCTH U NEPIEHAUKYISIPHOCTH MPAMBIX HA IUIOCKOCTH.
VYpaBHeHnue npsmMoit "¢ yriioBeiM kKoddduimenToM" (ypaBHEHHE psIMO#A, pa3penéHHOe OTHOCH-
TEIbHO KOOpPAMHAT). YTOJI MEXIY HpPSIMBIMU, YCIOBHS NMapaJJICIbHOCTH U NEPIEHIUKYJISIPHOCTU
MPSIMBIX (3a/IaHHBIX YPAaBHEHHUAMU '"'C YTIIOBBIM KO3 durenToOM").
Hamnpasnsromuii Bektop npsAMoi. KaHoHnueckoe ¥ mapaMeTpuyecKue ypaBHEHUS NPsIMOM Ha ILoc-
KOCTH. YTOJI MEX]y IPSIMbIMHU, YCJIOBHSI ApajuIeTbHOCTH U NEPIEHIUKYISIPHOCTH MPAMBIX (3a/1aH-
HbIX KaHOHMYECKUMU YPABHEHHSIMHU).
PaccrosiHre OT TOUKM 10: MPSAMOM Ha IJIOCKOCTH; IPSMOM B TPOCTPAHCTBE; INIOCKOCTH B MPOCTPAHCT-
BE.
[lonsiTre ypaBHEHUSI TOBEPXHOCTU B MPOCTPAHCTBE.
HopmaneHbiit BekTop miaockoctu. O01iee ypaBHEHUE MIIOCKOCTH B IIPOCTPAHCTBE. YTOI MEXAY
IIJIOCKOCTSIMU, YCIIOBUS MAPAJUIEIbHOCTH U NEPIEHIUKYIIPHOCTH TUIOCKOCTEN.
YpaBHEHHE IIIIOCKOCTH, NPOXOIALIEH Yepe3 TPU TOUKH, HE IIPUHAJICKALUE OJHON IIPSIMO.
VYpaBHeHUE MPSIMON B MPOCTPAHCTBE: 00Iee, KAHOHMYECKOE, MapaMeTpUUIECKUe. YTOJI MEXIY Tpsi-
MBIMH B IPOCTPAHCTBE, YCIOBHS NMapaJIJIEIbHOCTH U NMEPHEHAUKYISIPHOCTH NPSIMBIX B IIPOCTPAHCTBE
(3amaHHBIX KAHOHMYECKUMHU YPABHCHHSIM ).
VYpaBHeHUE TPSMOM, MPOXOAIIEi Yepe3 ABe 3aJaHHbIe, pa3IMyHble TOYKU (HA TUIOCKOCTH; B IPO-
CTPaHCTBE).
VYron Mexy npsAMOi U INIOCKOCTHIO B IPOCTPAHCTBE. Y CIOBUSI NapajuIeIbHOCTH U IEPIEHIUKYJISAP-
HOCTH MPSIMOM U TIJIOCKOCTH.

Pazoen (mema) 3«Ananumuueckasn ceomempusy
Bapuanm 1 (T 2)

1. Haiitu 00bEéM TpeyrosbHOW mHpamuibl ¢ BepmmHamu B Toukax A(3;4;5), B(1;2;1),

C(—2;-3;6), D(3; —6;—3).

2. 3anmcarh oblee ypaBHEHUE IPSIMOIA, mpoxosieii uepes rouku A(6; 4), B(—3; —8).

=t 2)4x —3y—12=10 3Dy=ix—4
x y x =3t+ 6,
Hitn=1 5){y=4t+4

3. Haiitu paccrosiaue ot Touku M (2; 5) no npsimoii 4x — 3y + 8 = 0.
4. YcTaHOBHUTE COOTBETCTBUE MEXKY YPABHEHHEM U TUIIOM KPUBOW BTOPOTO MOPSJIKA:

2 2
1) % + % =1 (a # b) a) runepoOoia
X2 y2
2) Pl =1 0) mapabouna, ocs cummeTpun Ox
3) y* =2px B) mapabosma, ock cummerpuu Oy

T') DJUTHTIC



5. 3ammcarp o0mIee ypaBHEHHE IUIOCKOCTH, MPOXosiiieit yepes Touky M (6; 0; —5) mapamiensHo
sektopam p(2; 1; —2) u g(1; 0; 3).
1)3x—8y—2z—-23=0

2) x+4y—-3z—14=0
Hx+4y—-3z—-23=0

3)3x —8y—z—-14=0
5)3x+8y—2z—-20=0
6. Haiiti 3HayeHHe m, eciu ypaBHEHHE MpsSAMOH, mpoxomsmiei uyepes touku M(1;2;3) u

x =1-—2¢t,
N(—1;0; 8), B mapaMeTpU9IeCKOM BHJI€ MOKHO 3aIllCaTh KaK CUCTEMY {1y = 2 + mt,

z =3+ 5t.
Bapuanm 2 (T 2)

1. HaiiTu miornaap TpeyrojbHUKa ¢ BepimnHaMu B Toukax A(2; —1;2), B(1;2;-1), C(3;2;1). B
OTBETE 3aNUIINTE Spypc.

2. BamucaTh KaHOHUYECKOE YPaBHEHUE MPIMOH, Ipoxosieii uepe3 rouku A(6; 4), B(—3; —8).
= 2)4x —3y—12=0

X,y _ x = 3t+ 6,
Vi+o=1 5){y=4t+4

3)y=1x—4

3. Haiitu paccrosinue ot Touku M (1; 2) no npsimoii 6x — 8y — 5 = 0.

4. YcTaHOBHUTE COOTBETCTBUE MEXKY YPABHEHHEM U TUIIOM KPUBOW BTOPOTO MOPSJIKA:

2 2
1) % +% =1 (a#b) a) runep6bona
x2 y2
2) T =1 0) mapaboina, ocb cummeTpuu Ox
3) y* =2px

B) mapabona, och cummerpuu Oy
T') JUIMIIC

. x=2 y+1 z-3
5. Halitu yron mexny HOpsMBIMU p; U p, B NPOCTPAHCTBE, €CIU P : " = > = .
x—-4 'y z+2
Y2 =

-1 -1 2

6. Haiitm 3HaueHme m, e€ClOM ypaBHEHHE NPAMOM, mpoxomsiei uepes touku M(1;2;3) u
x=1-2t,
N(—1;0; 8), B mapamMeTpHUYECKOM BHJIC MOYKHO 3alliCaTh KaK CUCTEMY §y = 2 — 2t,

z =m+ 5t.
Pa3zoen (mema) 4 «{upppepenyuanvroe ucuucienus yHKyuu 00HOU NepemeHHon»

Bapuanm 1 (T 3)

1. Huxe nmano ompenenenue mpenena A ¢yHkuuu f(x) B Touke xo (B caydae A € R u xy €ER).
BcraBpTe BMECTO IPOIYCKOB BEpHYIO MOCIEI0BATEILHOCTh MaTeMaTuyeckux 3anucet (Hampumep, 1, 111,
IV, 1)

Yucno A HazwiBaeTcs npenenom ¢yHkuuu f(X) B TOUke Xo, €CIU

CYILIECTBYET Ta-
Koe, 4To JUIst BeeX X € D(f), yaoBneTBopsonmx ycioBuio , BBIIIOJIHAETCS YCIIOBHE
L |f(x)—Al<e



II. s mroboro ynciaa € > 0
II. 0 < |x—xX0| <6(¢)
IV. 3(e) >0
2.YCTaHOBHUTH COOTBETCTBHE MEXAY MpelelaMu U HEONPEACICHHOCTIMU, OOHAPYKEHHBIMHU B Ka-
JKIIOM U3 HUX

. . 0
1) lim,;(1—x)-tg (nz—x) a) HEOIPEIEIEHHOCTh (5)
2) lim 2xl2x4s 0) HeonpenenE€HHOCTh (f)
X290 3x34+5x2-10 p o0
x*-9 B) Heomnpeaeaénuocts (1)

3) lim o
) X3 y2_5x-3

r) HeonpeaeneéHHocTh (0 - 00)

, 2x+1) 374
4) Timyee, (Zi—l)
1) HEONpeIeIEHHOCTD (00 + 00)
o 2xt=2x" +38

3. Beraucauts npeaen |im .
- 3x7 +5x% =10

4. Boiunc pexnen |j ¥ 9

. Beraucnuts npenen |im————.
=32 —Alx+1
1)24 2)-24 3)0 4) -6 5)6

5. IlpousBonas pynkmun f(x) = cos> (x2 + 2X) paBHa

1) 3cos(x* +2x)(2x +2) 2) 3cos?(x? +2x)(—sin(x? +2x))(2x +2)

3) 3sin?(x2 +2x)(2x +2) 4) 3cos? (x? +2x)sin(x? +2x)(2x +2)

6.

3ajaHue Ha YCTaHOBJIEHUE IIpaBUbHBIN OT-
BapuaHnTsl 0TBETOB
MOCIIEI0BATEIbHOCTH BET

Pacnonosxure nocienona- 1) HaliTh TPOM3BOHBIC 0OCHX YaCTEH PaBEHCTBA
TEJIbHOCTb ACUCTBUH IIPU 2) nponorapupmMupoBaTh 00€ YaCTH PaBEHCTBA
HAXO0X/ICHUU IPOU3BOAHON | 3) BOCIIOJIB30BATHCS MTPABUIIOM HAXOXKIEHHS MPO-
Gyuknun y = (sin x)©°s* U3BOJHOU CIIOKHOU (QyHKIMU

4) Bocrionb30BaThCs cBoiicTBoM In|a’| = b - In|a|
5) 3aMEHUTH Y UCXOTHOU (PyHKIMEH

7. YCTaHOBUTH COOTBETCTBHE MEXAy (GyHKuueiy = f(x) u cnocoOOM HaxXOXXACHHUS €€ MEepBOM

MPOU3BOIHON Y .

Hy=Vx 1) norapudmuueckoe nuddepeHnrpoBanme
2)y = (Igx)* 2) Tabnu4Hasi MPOU3BOIHAS
3)y = (5x + 2) - cosx 3) mpou3BOHAs HESBHO 3aIaHHON (DYHKITHI
4)y = e 4) npou3BoiHAs MPOU3BEICHUS

5) mpou3BOHAS CIOKHON (YHKIIUH

8. Haittn ko3 dunment k kacatenbHoit y = kx + b k mapa6osie y = 7x° —14x + 5B Touke x, =2
x2+49

9. HaiiTu HanMeHbIIee 3HaUCHHE PYHKIHUA Y = Ha otpeske [—9; —1].
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Bapuanm 2 (T 3)

1.Huxe mano ompeseneHrne OECKOHEUHO MaJION YHCIOBOW IMOCIENOBATENbHOCTH. BeTaBhTe BMe-
CTO MPOMYCKOB BEPHYIO MOCIIEIOBATEIHFHOCTh MaTeMaTH4eckux 3anuce (Hampumep, 1, 111, IV, 1)

YucoBasi OCIIEN0BATENBHOCTE {X,,} Ha3bIBaeTCsd OECKOHEYHO Majoi, eciin

TaKOM, U4TO €CIIH
L |x,l<e
II. n > N(¢)

CYIIECTBYET
, TO BBITIOJIHAETCS YCIIOBHE

III. asg nroboro yucna € > 0

IV. Homep N(g) > 0

2.YCTaHOBHUTH COOTBETCTBUE MEXAY MpeAesiaMu U HEONpeAeIeHHOCTAMHU, OOHAPYKEHHBIMU B Ka-

ZKIAOM U3 HUX

5) lim,,;(1—x)-tg (nz—x)

6) lim _——
) X720 3x345x2-10

2
xX“-9
7) lim o
) X3 32 _ox-3

. 0
a) HEOTPEeAEIEHHOCTD (5)

0) HeonpeAeIEHHOCTh (2)

B) Heomnpeaeaénuocts (1)

r) HeonpeaeneéHHocTh (0 - 00)

. 2x+1)3 4%
8) lim,., (Zi—l)
1) Heonpeaei€HHOCTh (00 + 00)
.- ’ 2x+8)""
. bpiauCcIuTh Ipeaen lm| -
P e\ 3x+5
X +2x-3
3. Boruncnuts npenen lim—————
=1 5—5x
C (2x1 Y
4. Beraucnuth npeaen  lim :
x—oo\ 2x—1
1
HD— 2 et 4H—  5e'
e e

1 /
5. [lpousBognas GyHKIMH V= x5 ——+ 3 x3 paBHa
X

1) 5x* —i+ 3

< ailx
4) 5x+i2+ﬂ§/;
x° 3
6.

13
2) 5x4+i2+i 3) Sxt S+ ——

sl 2 4Yx

5) 5x—iz+i3{/;
x* 3

3aaHue Ha YCTAaHOBJICHUE
MOCIIE0BATEIbHOCTH

BapuanTel oTBETOB [IpaBuibHBIN OTBET

Pacmonoskure mociaenoBaTenb-
HOCTb JIEVCTBUI MPHU HAXOXK-
JICHUH MIPOU3BOIHON PyHKIIMH
10 OTIPEICIICHUIO

1) 3adukcupoBarh X, BHIUMCIHTH 3HAUYCHUE

bynxmmm f(x)
2) HaWTH MpUpaIieHrue

Ay = fx+Ax)- f(x)

3) maTh aprymMeHry x npupameHue Ax | Bbl-

byHKIUHA
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YUCJIUTH 3HaYeHUE QYHKIHH | (x + Ax)
4) HaliT! peaen im Ay
A0 Ax

Ay
5) onpenenuTh OTHOILIEHUE ~

7. YCTaHOBUTH COOTBETCTBHE MeXay (yHKumed Yy = f(x) u crmocoboM HaxXxOXICHUS €€ MEepBOii

MPOU3BOIHOMN Y .

1)y = sin(Inx)

)y =x-tgx
3)y = (logyx)“***
4)y = 5*%

1) norapupmuueckoe qudhepeHIpoBaHNE
2) Tabnu4Hast MPOU3BOIHAS

3) mpou3BOHAs HESBHO 3aIaHHON (DYHKITUU
4) npou3BoIHAs MPOU3BEICHUS

5) mpou3BOHAS CIOXKHOH (YHKIIUH

8.YKaxuTe, Ha KaKOM pUCYHKE M300pak€H rpaduk QyHKIMHU, A7 KOTOPOH B KaXKJOW TOUKE OT-

pe3ka [a;b] BemomnHsIOTCS TpU yenous: y > 0,y < 0,y < 0.

y

9. Haiitu Touky MurumyMa Gynkuun y = (2x + 1)% - (x + 3) + 4.

Pazoen (mema) 5 «Mnmeepanvroe ucuucnenue yukyuu 00OHOU nepemeHHOU»

Bapuanm 1 (T 4)

1.Haiiti nepBooOpa3Hast GpyHkuuu f(x)= sin%+x+l, rpaduk KoTopoi npoxomut uepe3 M (0;

4)
2 2
1)cos£+x—+x+6 2) 2cos§+%+2
x X x X
3)-2cos—+—+x+6 4) 2cos—+—+x+6
2 2 2 2
. . dx
2. HaiiTu HeonpeieIeHHbBII HHTETpaj J. —
sin” 4x
1) —lctg4x+C 2) lz‘g2x+C
4 4
1 1
3) —Ectgx+C 4) —thg2x+C

3. YcTaHoBHTE COOTBETCTBHUE MCKAY MHTCIrpajlaMi U UX 3HAYCHUSAMU
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dx 1 a+x
1 —1
) J.az—xz 2) 2ana—x
dx 1 x
2) | -— 0) —arctg—+c
J. x> +a® )a ga
d B) aresin > +c
3 | al a
a’—x* X
r) arctg—+c
a
4)I dx n) Injx++x* +a’|+c
a’+x°

4. Haiitu Heonpeaen€HHbIA HHTETpall I&dx
V5—-2sinx
1) V5 -2sinx +C 2) 2In|5-2sinx|+C

3) —VJ5-2sinx +C 4) 24/5-2sinx +C

5. Ykazatp PaBC€HCTBA, KOTOPBIC ABJIAIOTCA BECPHBIMHA
D [dF(x)=f(x) 2) [ (@) fox)dx =] fi(xr)dx- [ f(x)dx

F(ax+m)+

3) [dF(x)=F(x)+C 4) [ fax+mydx = C

Bapuanm 2 (T 4)

1
1. Haiitu nepBooGpasuyto ¢pynkumn f (x)=———+3x ? +1, rpadmk xoTopoii ipoxoaut uepes M (0;

cos’ x
1) —tgx+x +2 2) tgx+x +x+2
3) tgx+x +2 4)tgx+x +x+2
. . dx
2. Halitu HCOIIPCACICHHBIN HHTCTPAJI J.—Z
(2x)" -9
1 2x-3
1) Lareg2x+C 2) —In[=X 2l ¢
3 12 |2x+3
3) %mi”iw 5 lnx+‘\/4x2—9‘+C
x—

3. YcraHOBUTE COOTBETCTBHE MEXKAY (YHKLUSAMH, 3alIMCAaHHBIMH B JIEBOH KOJOHKE, U UX NEPBO-
00pa3HbIMH B NIPAaBOM KOJIOHKE

1 X2
1) — r
) x? 2) 4

. 6) In x|+ x’

2)




YUCJICHUA UHTETpajia J.

® NNk WD -

15

11

1 +2
3) 3x’ B) %2
1
1 n-—
4) —+2x *
X Il) x3
. . VIn? x
4. Haiitu HeonpeaeneHHbI HHTErpall _[—dx

X
3/ 5
1) 31%+C 2) -’ x +C
3) 24In*x +C 4)33Inx +C

5. 3amucaTh BEpHYIO MOCJEI0BATENbHOCTh IEHCTBUM, KOTOPYIO TPEOYEeTCs COBEPIUUTH IJis BbI-
3 2
X +5x"—4x-6

x(x+3)
L. IMpounrerpupoBats Q (X) U MOJTyYCHHBIE TPOCTEUIIINE IPOOH U CIIOKHUTH PE3YIbTATHI
R(x) .
II. Onpenenuts BUI Pa3I0KEHUS m ApoOu Ha mpocTene Apoou
X(xX

I1I. BBIOMHUTE JIeJIeHre MHOTOYJICHA B YHCIUTENE MOABIHTETpaTbHOW (YHKIUKM HAa MHOTO-

4JICH B 3HAMEHATEIE, TO €CTh MPEICTABUTH MOABIHTEIPATIbHY (QyHKIUIO B Bume f(x) =

R(x)
xX)+—=
Q( ) x(x+3)
R(x o

IV.  Bpruaucauth kK03()(UIUEHTH B Pa3IOXKEHUH IpooU . (x(+)3) Ha IpocTeiimue Ipobu, BOC-

MI0JIb30BABILIMCH METOJIOM HEOMPEAeICHHBIX KO PHUIINEHTOB

Pazoen (mema) 6 « Pynxyuu HecKOIbKUX NepeMeHHbIX) (cobecedosanue)

Bonpocwt ons cobecedosanus

Yro HazpiBaeTcs (PyHKIMEH HECKOIBKUX MEPEMEHHBIX ?

UYro HazpiBaeTca 00JaCThIO OnpeaeaeHus GYyHKINH IBYX MEPEMEHHbIX?

Yto HazpiBaeTCa 00JaCThI0 M3MEHEHUH MIIM MHOKECTBOM 3HaUEHUMN (YHKIMH JIBYX NMEPEMEHHbIX?
Urto Takoe yacTHasi MpoU3BOAHAs?

Yro Ha3bIBAETCS JIMHUCH yPOBHS QYHKIMH Z = f (x, y)?

YT0 Ha3bIBACTCS HOBEPXHOCTHIO YPOBHS QyHKIMH U = f (x, Vs z)?
Yro noHuMaeTcs nox d-oKpecTHOCTbIO TOUKH M (xo; Yo )?
UYro Ha3bIBACTCS IBOWHBIM MPENEIOM GYHKIUH Z = f (x, y) B TOUKe M (xo; Yo )?

Kakas ¢pynkuus z = f (x, y) Ha3bIBAETCs HETIPEPBIBHOW B TOUke M (xo; Yo )?

. Kakas pynkuus z = f (x, y) Ha3bIBAETCS HETIPEPHIBHOM Ha MHOXeCTBE TOUeK E?
11.
12.
13.
14.

Chopmynupyiite TeopeMmy Beitepmirpacca.
Kak ¢popmynupyercst TeopemMa 0 CMEIaHHbIX TPOU3BOTHBIX ?
CKOITbKO pa3IMYHBIX YACTHBIX MPOU3BOIHBIX 4-T0 MOPSIKA UMEET PYHKIIHS OT TPEX MEPEMEHHBIX ?

Uro takoe nonueid quddepennunan? Ero reomeTpudeckuii CMbICI.

. ChopmynupyiiTe OCTaTOYHBII MpU3HAK AU PepeHIUPYeMOCTH QYHKIUU Z = f (x, y) B TOUKE.



12

16. Yo Ha3bIBaeTCs nuHEapu3alued pyHkuuu z = f (x, y) B OKPECTHOCTH TOYKH M (xo; Yo )?

17. Hanumnrte ypaBHEHUE KacaTeIbHOM MJIOCKOCTU M HOPMAJIU K TOBEPXHOCTH.
18. B uém 3akimrogaeTcsi TeOMEeTpUISCKUN U (DYHKITMOHABHBINA CMBICIT TpaiueHTa?

19. Uto Ha3bpIBaeTCsl MPOU3BOJHON MO HAIPABICHUIO BEKTOpa ISl (PYHKUMU ABYX MEPEMEHHBIX? IS

(GyHKLIUU TpeX NepeMEHHBIX ?
20. 3anummre popmyny Telnopa anst GyHKINU ABYX NEPEMEHHBIX.

21. ChopmynupyiiTe HEOOXOAUMBIE U IOCTATOYHBIE YCIOBHS SKCTpeMyMa (DYHKIIUH JBYX IT€PEMEHHBIX.

22. YT0 Ha3bIBACTCS YCIOBHBIM IKCTPEMYMOM (DYHKIIMHU JBYX MEPEMEHHBIX Z = f (x, y)?

Pazoen (mema) 7 «/Jugpgpepenyuanvrole ypasrenusy

Bapuanm 1 (T 5)

1. Vkasats Tin auddepenuuansaoro ypastenns Xy +2y +x°y’e” =0

1) ypaBHEHUEM C pa3aeNsIOIUMHUCS IEPEMEHHBIMU

2) OTHOPOJHBIM YpPaBHEHUEM 3) TMHEHHbIM ypaBHEHUEM

4) ypaBHeHueM bepnymu 5) ypaBHEHHEM B MOJTHBIX TU(depeHImazax

2. Haiiti o6mee peurenne aupepeHuanbHOr0 ypaBHeH:s ¥ = x)°

x}

1) y=Ce_? 2) y=(x*+C)"  3) y=+x+C 4) y==2(x*+C)"

x—1
3. Yka3zarp tun qudpepeHnnaibHOro ypaBHEHUS (y 2 - 1) dx ——1 dy=0

y+
1) ypaBHEHUEM C pa3aesIIOIUMHUCS TEPEMEHHBIMU
2) OTHOPOJHBIM YpaBHEHUEM 3) MuHEHHBIM ypaBHEHUEM
4) ypaBHeHueM bepnymiu 5) ypaBHEeHHEM B MOJTHBIX TU(depeHImanax

" !
4. Vka3aTb ypaBHEHHUE, K KOTOPOMY CBOJIUTCSl ypaBHeHue )Y — )V = 0 ¢ nomomsio BBenCHMS TIC-

o '
peMeHHOU Z = Y

) y'dz=zdy 2)ydz=z'dy 3)ydz=zdy 4) ydz =dy

5. YCTaHOBUTH COOTBETCTBHE MEX Y AH(PepeHIINaTbHBIM YPAaBHEHHEM U €T0 PEIICHUEM.

Dy"+y' —6y=0 a) y = e®*(C; - cos(Bx) + C; - sin(Bx))

2)y"— 10y’ + 29y = 0 6) y = e (Cy + Cox)

3)y"—10y"+ 25y =0 B) y = Cy - cos(Bx) + C; - sin(Bx)

4)y”+25y=0 r)yzcl.ek1X+Cz.ekzx
ny=C-e"+6

Bapuanm 2 (T 5)

1. MuddepenupnansHoe ypaBHEHUE (3)62 + y)dx + (x +2 y)dy =0 sBnsercs

1) ypaBHEHUEM C pa3eNsIOIUMUCS IEPEMEHHBIMU
2) OTHOPOJHBIM YpaBHEHUEM 3) TuHEHHbIM ypaBHEHUEM
4) ypaBHeHueM bepnymin 5) ypaBHEHHEM B MOJTHBIX qU(epeHrazax

2. O6uiee pemenre qudHEPEHIHATLHOTO YPaBHEHHS V' = /XY
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3

14
3. Ioumxenue nopsaaka B AU(PepeHIHaIbHOM YPaBHEHHH VY =2 ¢ IOMOLIBIO BBEJECHHUS Ie-

l)yzC(&J 2) y=Cx—3Jx 3)y=% 4)y=(#]
X

peMeHHON Z = y' HNPUBOAUT K YPAaBHECHUIO
1) yzdz=2dy 2)zdz=2dy 3) ydz=2dy 4)dz=2lnydy

4. Pemenue 3amaun Komm mist nud. ypaBHeHUs y'= X~ ,ecmm y(1)=3, y'(1)=0
1)y:ln‘x‘+2 2)y:—ln‘x‘+x+2 Ny=x"+2 4 y=x"+3x

5. YCTaHOBUTH BHJI YaCTHOTO peruenus aud.ypasuenus ¥ —2y +2y =2e" cosx
1) e'(Acosx+ Bsinx) 2) xe*(Acosx+ Bsinx) 3) Axe‘cosx 4) Axe”sinx

Pazoen (mema) 8 «Hucnoswvie psovi. Dynkyuonanvrule psaovl. Kpamuvie unmeepansiy»

Bapuanm 2 (T 6)

23n+1 8
1. Cymma psina Z paBHa...

2n
n=0 3

2. Cymma psna paBHa...
Z;‘ (n 2)

3. Cpenu psiioB

3
1 i—nz_l B 3) 3 Hy 2
oy n+3 o n(n? +1)2 o1 5n -1 no16" +n

CXOIALIMMUCS SABIISIOTCS . ..
o0 n 2
4. Jlnst psinoB Z (_1)7’1 ul— 1 + 1.1 + ... BEPHO YTBEPIKIECHHE
o 2" 3 5 7

1) 06a cxonsiTcst aGCOIOTHO 2) oba cXoasTCs YCIOBHO

3) nepBbIi CXOAUTCS aOCOTIOTHO, @ BTOPOM CXOIUTCS YCIOBHO

4) nepBbIil CXOAUTCS YCIOBHO, & BTOPOW CXOJUTCS aOCOIFOTHO

5. YCTaHOBHUTH COOTBETCTBHE MEXK/IY CTCTICHHBIMH PSIaMH B 00JIACTSIMHU MX CXOIMMOCTH

© a) (—o0;00)
=i 6) (0}
2) T B) [-1, 1]

o X" r) (-1, 1)

I[) [_15 1)

6. Huxe chopMmynupoBaH WHTErpaibHbIN MPU3HAK CXOAMMOCTH YHCIIOBBIX psIoB. BecTaBbTe BMe-
CTO MPOMYCKOB BEPHYIO MOCIIEI0BATEIBLHOCTh MaTeMaTuueckux 3anuced. (Hanpumep, I, 111, IV, I1.)
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o0

[lycTh nau psan z f(n), 4eHBI KOTOPOTO SIBJISIFOTCS 3HAYCHUSMHU HEKOTOpoi GyHKIH f(X),
n=1
Ha . Torma, ecmm cxonutcs (pacxoauTcs), TO CXOAMUTCS (PacXOIUTCA)
u
+00
L [ f(x)dx
1
o0
I Y. f(n)
n=l
II. [1; 40)
IV. nonoxuresnbHON, HENPEPHIBHOM U HE BO3pacTaroLen
0 n P
7. O6nacTh CXOIUMOCTH Psijia Z r
1) [0; ) 2) (=o0; 0] 3) (003 0) 4 {0}
o0
8. Eciiit paguyc cXxoauMoCTH paaa z ¢, (x+1)" pasen 3, TO HHTEPBAI CXOIMMOCTH. . .
n=1
1) (=3;3) 2) (=2;4) 3) (4:2) 4) (-4;4)
9. YCcTaHOBUTH COOTBETCTBUE MEXKIY QYHKUIUAMU U UX PA3T0KEHUEM B CTEIEHHOU Psijl
m 2 4 6 ; 2n
D(1+x) gyl X LK 4 (-1) 4K
21 41 6! (2n)!
2) sinx 3 5 2n+1
6) -+ K +(-1)" .- +K
3)cosx 1 31 s (2n+1)!
1 B) I+ x+x> +x° +K,
4)
_ -1 —1\m-2
I-x r)l+mx+m(m )x2+m(m o )x3+K,
2! 3!
ml-x+x>-x’+K

10. 3anumure BEpHYIO MOCIENOBATEIbHOCTD JEHCTBUM NPU HAXOKIECHUHM 00JACTH CXOIUMOCTH CTEIEH-
n

o0
by
HOTO psAna . (Hampuwmep, I, 111, 1V, II).
2 4n

n=1n
[.ccnenoBath CXOAUMOCTD psijia HA KOHIIAX UHTEPBaia CXOIUMOCTH
II. 3anucaTh UHTEPBAI CXOAUMOCTH psiJa
I11. Haiitu paanyc cxoagumoctu psiga
1V. CrenaTh BBIBOJI O TOM, BXOJAST JIU KOHIIBI HHTEpBaIa CXOJAUMOCTU B 00JaCTh CXOAUMOCTH

psana

8
11. Berauiciiuth TBOWHOW WHTETpaJl H—yz) dxdy,tne D: 0<x<1,0<y<I.
D X
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12. PaccTaBuTh Npeaesnbl HHTErPUPOBAHNUS IIPU CBEEHUH IBOMHOIO MHTErpaia j j f(x,y)dxdy
D

K IOBTOPHOMY, eciiu o0nacTh D nzobpaxeHa Ha pUCyHKe

|

1

x2-1 x—1

3) Idx [fC,p)ydy 4 Idx If(x y)dy

-1 x*-1

y+1

0 0
1) Idy [fGpydx  2) [dx[f(x,y)dy
-2 y- -1 -2 -1 x-1

1 arctg x

13. BeIYUCIIATH TOBTOPHBIA HHTETpaT I 2xdx I dy

0 0
1 2) 2 3) 7z @%4

1 2-y
14. IIoMeHATh NOPSAOK UHTETPUPOBAHMSI B UHTErpale J dy J f (x; y)dx

0,2

1 Jx 2 2-x 1 2-x
1) dej f(x;y)dy+de j f(x;y)dy 2) jdx j f(x;y)dy

0 0 10 0 Jx

1 X2 2 24x 2 2-x
3) jdxj f(x;y)dy+fdx j f(x;y)dy 4) jdx .ff(x;y)dy
0 0 10 0 Vx
Bapuanm 2 (T 6)
2n+1 3"
1. Cymma psiga Z— paBHa...
n=1 2
& 10

2. Cymma psana z ———— pasHa...
n=11"+9n+20

3. PaCXOI[}IH_[I/IMI/ICSI Cpeau psioB:

N © cos? n L Tn+3 gn+l
1) 2) 3) )= 4)
z 2n—1 nzzl n’ nz:ln3+n—1 21 4"

SABIAIOTCA ...



16

n+l

4 Tl prton Z( ) Z( D" (1+1)

n* -2
1) oba cxonsTces a6¢0JHOTH0 2) oba cxoasTcs yCIOBHO
3) mepBbIii CXOaUTCS aOCOIIOTHO, @ BTOPOW CXOUTCS YCIIOBHO
4) mepBbIil cXoaUTCst a0COIOTHO, @ BTOPOU PACXOAUTCS
5. YCTaHOBUTH COOTBETCTBHE MEXKIY YHMCIOBBIMU PSAAMU U MPU3HAKAMHU CXOJIUMOCTH, KOTOpHIE
1enecoo0pa3Ho MPUMEHSTH ISl HCCIIE0BaHUs BOMpoca 00 UX CXOJAUMOCTH

)Z

BCPHLIM SBJIACTCA YTBCPIKIACHHUC

3n+1 a) MPU3HAK CPaBHCHUIM
5n 1

0) HEOOXOAMMBIH MTPU3HAK CXOUMOCTH

2)2

nln +1

B) paJMKaJIbHBIN npu3Hak Komm

3) Z 4n+1 r) npusHak Jlamambepa
— (n=D!

2
0 1 n
4) E(H;j

6. Hmwxke chopmynupoBaHbl yTBEpXKIACHHS O CXOIMMOCTH YHUCIOBBIX pSI0B. BcraBbTe BMECTO

MPOMYCKOB BEPHYIO MOCJIEIOBATEILHOCTh MATEMAaTHYECKUX 3aluced, 4TOOBI YTBEPXKIACHHUS OKa3aJUCh
BepHbiMu (Hanpuwmep, I, 111, IV, I1.)

1) TeopeMa JleltOHuIa

o0 o0
Ecmm psin Z a, , TO . Ecmm , TO psifg Z a,
n=1 n=1
I. pacxoauTcs
II. CXOOUTCS
I11. lim a, =0
n—>00
Iv. lim a, #0
n—»oo

o8} n al
7. O6macTh CXOIMMOCTH psijia . (A" -t

n=1 4"
) [-1;0) 2) (—o0500) 3) {13 4) {0}
0
8. Eciiu paguyc cXoauMOCTH psizia Z ¢, (x—1)" paen 4, TO MHTEPBAJ CXOMMMOCTH. ..
n=l1
1) (=3;5) 2) (-4:4) 3) (-3:3) 4) (=5;3)
9. YCTaHOBUTH COOTBETCTBHE MEXIY ()YHKITMOHATBLHBIMH PSAAMH U UX CYMMOU
3 5 2n+1
) x-T K +(-1)" 2 —+K a) e
3 5 2n+1
3 125 1287 1
2) x+lx—+13x—+135x—+K 0) T
23 245 2467 1+x
2 3
X X x t
3) x——+—-K +(-1)"" =—+K B) arclg x
2 3 n r) arcsinx
2 3 n
H 1+2+ 4 4K+ 4K 1) In (1+x)
I 20 3 n!
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10. Hwxke chopmynupoBaHa Tepema Abens. BcraBpTe BMECTO MPOITYCKOB BEPHYIO TTOCIIEIOBA-
TEeNBbHOCTh MaTeMaTuueckux 3anuceil. (Hampumep, I, 111, IV, 1I).
o0

Ecnu crenennoit piaa Z anxn CXOOUTCH MPpU X = XO , TO OH AJI1 BCCX X, YAOBJICTBOPAROIINX
n=0
o0
YCJIOBHUIO . Ecut ctenteHHON paa Z anxn PaACXoauTCs IPU X = XO , TO OH JJI1 BCEX
n=0
X, YAOBJICTBOPAOMIUX YCIIOBUIO
L x| <ol
1 x| > x|

III. cxomurcs
IV. pacxogurcs

11. Beruucnuth ABOMHOM UHTETpa ”4—)}
DTN — x2

12. PacctaBuTh mpenieibl MHTETPUPOBAHUS MPU CBEACHUH JBOIHOIO HHTETpaia H f(x,y)dxdy x

3
dxdy ,rne D: OSxST, —-1<y<2

D
MMOBTOPHOMY, eclii 00s1acTb D n3o0OpaxeHa Ha pUCyHKE
l.Br /
1
a 1 x
yAA" 1
-1
yEA-1
0 4 10 1 X2l 1 x-
D [dy | fepde 2) [ax| fCuy)dy 3) [ax [ foydy 4 [dx [ f(xp)dy
-1 y-1 0 -1 0 x-1 0 2
2 In x
13. BeIuucnuTh MOBTOPHBIN HHTErpal dex I dy
1 0
1 2) Tino 3) In4 4) 22—
B 4
1 2-y
14. ITomeHsATh NOPSIIOK UHTETPUPOBAHMS B UHTETpajie Idy j f (x; y)dx

0y
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1 2-x 1o 2 2-x

1) jdx j f(xp)dy 2) Idxj. f(x;y)dy+_[dx J. f(xy)dy
0 Jx 0 0 10
2 2-x 1 Jx 2 24x

3) J.dx J f(xy)dy 4) dej f(x;y)dy+de j f(x;y)dy
0 2 0 0 10

Pazoen (mema) 9 «OcrosHvle nonsimus meopuu 6eposimHoCmer»
Bapuanm 1 (T 7)

1. Cymma A+B 1ByX COOBITHII 3aKIIFOYAETCS B TOM, YTO
1) mpoun3zonuio XoTs 66l OAHO U3 ITUX COOBITUH;

2) nmpou3onum 006a COOBITHS;

3) mpoOU30IILIO TOJIBKO OJHO U3 3TUX COOBITHIA;

4) HEe MPOMU30IIIO HU OJTHO M3 COOBITHH.

2. ®opmyia AJis BEIYUCIEHHS BEPOSITHOCTU COOBITHUS: pU BbIOOpE 4 Msiuelt U3 7 KpacHbIX U 5 CH-
HUX BBIOEPYT 4 CHUHHUX:

4 5 4 4
Ciy ¢ C_5 &
1) ~4; 2) ~12 3) ~4 4) ~5 .
Cs Cy Cis Cis
3. B kBagpatr ABCD nowmemena tpaneuus AECD Tak, uto E — cepeauna BC. HaliTu BepOsSITHOCTb,
TOTO, YTO TOYKA, Hayjauy OpolleHHas B KBaJpar, MOMaeT TakKe B TPaleIuIo.

4. BeposTHOCTB "ycrenrHON 3uMOBKU" 1Tt po3bl paBHa 0,7, mia nensduanyma 0,8, amas muoHa
0,9. HaiiTu BepOsTHOCTb TOTO, YTO TOJBKO OJAMH IIBETOK MPOMAJET B PE3YIbTAaTe 3UMHUX MOPO30B.

5. YcTaHOBHTE COOTBETCTBHE MEXKIY (POPMYIIaMU U3 TEOPHH BEPOSITHOCTEH M MX HA3BAHUSIMHU.

HPA) == a) hopmyJia MOJTHOW BEPOSATHOCTH

2) P(4,) +nP(A2) + o+ P(4,) =1 6)0((:1)0pMy.]'Ia KJIACCUYECKON BEpOsIT-
HOCTH

3) P(A) = P(By) - P(A\By)+...

) B) opmyna baiteca
+[-)I—(II;()B 2 33(5\(;1\)3 2) ot r) ¢opmyna BEpOATHOCTU MOJTHOH
" P(,’;). P(A\B;) IpymnIbl COOBITUI
4) P(B\A) = —,———
i PCA) 1) hopmyna bepayn

Bapuanm 2 (T 7)

1. Eciu cobbitre A HecoBMeCTHO ¢ cobbiriem B, to A+ B =
) A; 2)B; 3) Q — nocroBepHoe coObiTe; 4) @ — HEBO3MOKHOE COOBITHE.

2. ®opmyna Ui BBIYUCIEHUS BEPOATHOCTH COOBITHS: MPHU BbIOOpE 4 Msiduel U3 7 KpacHbIX U 5 CH-
HUX BBIOEPYT 2 KPACHBIX:

2 2 2 7 5 2
1) C7 2) C7 ) CS 3) C2 ) C2 4) C4
5 4 ; 4 5 2 .
CIZ C12 C12 C7
3. B xpyr BnucaH npsIMOYTOJIbHBIM TpeyroJibHUK ¢ KateTamu 12 cm u 16 cM. Halitu BeposTHOCTS,
TOTr0, 4TO TOUKA, Hay/lady OpOLIeHHas B KPYT, IONAJET TAK)KE B TPEYTOJIbHUK.
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4. BeposATHOCTb TOrO, 4TO Oyarojapsi OObSIBICHUIO paclpojaxu OyIeT paclpoCcTpaHEH BECh 3a-
JIe)KaBIIMICA TOBap, IJId TPEX Mara3uHoB cOOTBETCTBEHHO paBHa 0,9, 0,8, 0,6. HaiiTu BepoATHOCTH TO-
ro, YTO KaKHUe-TO JIBa MarasuHa MOJIHOCTBIO PaclpoIaayT BECh TOBap.

5. B ypue Haxonsarcsa 3 Oenblx U 5 yepHbIX mapa. M3 He€ Hayraa BelHHMarOT (0€3 BO3BpAllECHUS)
OJIMH 3a ApyruM JBa mapa. KakoBa BeposSTHOCTb TOT0, YTO CPeid HUX Oy/eT pOBHO OJMH YEPHBIH mmap?

BaHaHI/IC Ha YCTAHOBJICHUC MOCJICAOBATCIILHOCTHU BapI/IaHTBI OTBCTOB

Pacrionoxure mocie10BaTeabHOCTh MOJYYEHHs YUCET IIPU pelie- 1) 5
HUH 33/1a4U 110 IPEII0KEHHOMY aJITOPUTMY. Beraucisiem 8

3
1) P(6) 2) -
2) P(u) 3)2
3) P(4\6) A %5
4) P(6\) )38
5) P(poero ooun uépnwiii wap) 5) ;

Pazoen (mema) 12 «Iloemopnvie ucnsimanusny
Bapuanm 1 (T §8)

1. backerbonuct nenaer 3 Opocka B KOp3MHY. BeposTHOCTh nmomaganus npu kaxuaom oOpocke 0,5.
Haiitu BeposTHOCTB TOr0, 6ackeTO0IMCT MonaAeT Bee 3 pasa.

2. ®opmyna Juisl ONpeesIeHUs] BEPOSTHOCTH TOT0, YTO B CEMM HE3aBHCHMBIX UCIBITAHUAX COOBITHE
B, BeposATHOCTH KOTOPOTO paBHA B KaykA0M ucnslTanuu 0,3, mpou3onaeT TpH pasa.

D PB3)=C(03°07" 2 RB3)=C;(0.3)'(0,7)
3) B(3)=(0,3)°(0,7)" 4) P,(3)=7-(0,3)°(0,7)"

3. HaiiTu BeposATHOCTH TOTO, YTO W3 YEThIpEX TOYEK, HayJqauy OpOILIEHHBIX Ha oTpe3ok NM, nse
TOYKH nonanyTt Ha orpe3ok KR, ecinu mumna orpeska NM paBHa 5 cM, a juimHa otpe3ka KR paBHa
3cMm

N K R M

4. HaiiTu HauBeposTHElIIee YHCIO YCIEX0B, €CIH MPOBOJUTCS 5 HE3aBUCUMBIX UCIBITAHUHN, B KaX-
JIOM U3 KOTOPBIX (PUKCHUPYETCS HACTYIUIEHHE HEKOTOPOTO COOBITHS, BEPOSTHOCTH KOTOPOTO B KAKIOM
ucnelTanuu pasta 0,7.

5. ®opmyna, KOTOPYIO LieIecoo0pa3HoO MPUMEHATh ISl HAXOXKJIEHUS BEPOATHOCTH TOro, uro B 100
HE3aBHCHMBIX MCIBITAHUSIX COOBITHE, BEPOSATHOCTH KOTOPOIO B KaX/10M UcnblTaHuu pasBHa 0,5, mpon3oii-
net 10 pa3

1) Jloxanbnas popmyna Myaspa-Jlamnaca

2) ®opmyna bepuymu

3) Nurerpansnas ¢popmyna Myaspa-Jlamraca
4) ®opmyna I[lyaccona
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Bapuanm 2 (T §8)

1. ®opmyina, M0 KOTOPOH MOYKHO HAWTH BEPOSTHOCTH TOTO, YTO B 71 HE3ABUCUMBIX HUCIIBITAHMSAX, B
KaXXIO0OM U3 KOTOPBIX BEPOATHOCTDH MMOABJICHHUA COGBITI/IH paBHaA p, COGBITI/IC HaCTyIIUT POBHO k pas
1) P,(k)=Ck pFg"™* tne g=1-p
2) P,(k)=p"q"" ,tne g=1-p
3) P,(k)=p"“q" ,tne g=1-p

4) P(k)=C: p"q" ,tne g=1-p

2. BeposTHOCTh monagaHus B Lielb IpU OJHOM BbicTpese paBHa 0,7. Hailtu BeposTHOCTH TOTO,
4TO U3 6 BBICTpPENOB OyneT 4 monajaHus.

3. Otpesoxk EF paznenen toukoit K B orHomenuu 3:1. Ha 3ToT oTpe3ok Haynady OpOIIeHBI 5 TO-

yek. HaliTu BeposSITHOCTB TOT0, YTO [IBE U3 HUX OKAXKYTCs JieBee Touku K, a Tpu npasee.
1) 2/1024, 2) 45/512, 3) 9/1024, 4) 1/1024

4. BeposTHOCTb NOSBICHUS COOBITUS B KaXJIOM M3 HE3aBUCHUMBIX ucHblTaHui paBHa 0,5. Haiitu
YKCJIO UCTIBITAaHUH N, TP KOTOPOM C BEpOSITHOCTBIO 0,7698 MOKHO 0’KMJIaTh, YTO OTHOCUTENIbHAS 4acTo-
Ta MOSIBJIIEHUS] COOBITUS OTKJIIOHUTCS OT €r0 BEPOSTHOCTH IO aOCONIOTHOM BelMYMHE He Oojiee 4eM Ha

0,02.

5. ®opmyna, KOTOPYIO 1EIecCO00pa3sHO MPUMEHSTh ISl HaXO0XKJIEHUS BEPOATHOCTU TOro, 4yTo B 150
HE3aBHCHUMBIX HCIBITAaHUSIX COOBITHE, BEPOSTHOCTH KOTOPOTO B Ka)/I0M ucHblTaHuu paBHa 0,4, mpou3oii-
net ot 30 mo 50 pas.

1) JlokanpHas hopmyna Myaspa-Jlamnaca

2) ®opmyna bepuymin

3) Unrerpanbuas ¢popmyrna Myaspa-Jlamiaca
4) ®opmyna Ilyaccona

Pazoen (mema) 13 «Cnyuatinvie genuuunvly
Bapuanm 1 (T 9)

1. JuckpeTHOM ciiy4aiiHOM BETMUYMHOMN SIBJISETCS BEJIMUUHA (803MONCEH MHONMCECMBEHHBLLL 8b1O0OD)
1) ommOKa OKpyriaeHus MpHU B3BEIIMBAHUH, €CIU IieHa fenenus BecoB 0,1 rpamm
2) OTMETKa, IT0JIy4E€HHasl Ha 3K3aMEeHe
3) Bpemst oxxuaHus aBTo0yca, eciv aBTOO0YChI XOIAT ¢ HHTepBajioM 10 MUHYT
4) nnuHa AeTalid, MOMENIaeMON B KOJIBIIEBUHOE OTBEPCTHE pa3MepoM 3 — 5 MM.
2. CriocoObI 3a1aHusI HETIPEPHIBHOW CITy4yaliHON BETUYHHBI
1) @yHk1Mel pacupeneneHus
2) [110THOCTBIO pacHpeesieHNs BEPOITHOCTH
3) 3akOHOM pacHpeesIeHUs
4) MaTemMaTH4eCKUM OKUJaHUEM
3. YciioBue HOPMUPOBKH ISl TUCKPETHON CITy4aiiHON BEIMUYNHBI

1) inpi =1
2) 2.pi =1
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3) Zpi =0
o [ f(x)dx=1

5) Tf(x) dx=0

4. BepoaTHOCTh TOTO, YTO AMCKpPETHAs ClOydaliHas BeaMdnHa ¢ yIOBIETBOpseT ycuobuio & <4, ec-
nu ¢ 3amaHa QYHKIUEH pactpeiesieHrus BEpOSTHOCTEH:
0, ecru x <1,

F(x)=

)03, 2)0,5 3)0,8,  4)09

0,3, eciu 1< x <2,
0,5, eciu 2 < x <3,
0,8, eciu 3<x <4,
0,9, ecru 4 < x <5,

1, ecau x > 5.

5. YCcTaHOBUTH COOTBETCTBUE MEXY CIIYYaHOW BEITMYMHON U 3aKOHOM paclpeeICHUs

1) Touka C nenuT OTpe30K AB B OTHOIICHUU
2:1. Haynauy Ha otpe3ok AB Opocatotcs 4
touku. CrnyyaitHas Benmu4ynHa ¢ — YUCIIO TOYEK,
nonaBmux Ha oTpe3ok AC.

A) buHomMuanapHOE pacnpeneneHue TUCKPETHOM
CIIy4yallHO! BEJIUYMHBI

2) Cnyuaiinas BenuunHa ¢ —omMOKa WU3MEpH-
TEIHHOTO MpHOOpa JUIMHBI HEKOTOPOTO H3JIe-
JIVSL.

b) Pacnipenenenue Ilyaccona muckpeTtHou ciy-
YailHOW BEJIUYUHBI

3) 400 u3penuil mpoxoIiT KOHTpoJb. Bepost-
HOCTh TOrO, YTO H3Jenue OpakoBaHO, paBHA
0,001. Cydaiinast BennuuHa ¢ — 4nCIO Opako-
BaHHEIX U3CIIHHA.

B) HopmanwsHoe (rayccoBckoe) pacrnpeesieHue
HETPEPHIBHOM CITy4allHOW BEJIMYMHBI

4) Bepostaocts nonaganus B uens 0,1. Ciy-
yaiiHas BeIMYMHA ¢ — YHCJIO BBICTPEJIOB J0O
NIEPBOT0 MOMNa aHU

I') T'eomerpuueckoe pacnpeneneHue JAUCKPET-
HOM CITy4ailHON BEJIMYMHbI

J1) TlokazarenbHOE (IKCITOHEHITUATIBLHOE) pac-
IIPEICIICHUE HENIPEPBIBHOU CIIy4allHON BEIUYU-
HBI

Bapuanm 2 (T 13)

1. HempepsIBHOM CITy4aifHOM BEIMUMHOM SIBIISICTCS BEIMUUHA (803MOIHCEH MHOMCECMBEHHBLU 8b100D)
1) ommOKa OKpyTJIeHUs IpU B3BEIIMBAHUH, €CIH IIeHa AeneHus Becos 0,1 rpamm

2) OTMEeTKa, MOJIy4eHHasl Ha YK3aMeHe

3) Bpems oxunaHus aBTo0yca, eciau aBTo0yChI XOIAT ¢ HHTepBaIoM 10 MUHYT
4) nvHa AeTalld, TOMEIIAeMON B KOJIBIICBUHOE OTBEPCTUE Pa3MEPOM 3 — 5 MM.

2. Haittn BEPOATHOCTH TOI'O, YTO AUCKPETHAA cnyqaﬁHa;I BCJIMYHHA f — YHCJIO pa3 BhINIAACHUA OpJia

IIpU ABYKPATHOM MO0PachIBaHUM MOHETHI, IPUHUMAET 3HaueHue 1
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1/8, 2)1/2, 3)1/4, 4) 3/4

3. CriocoObI 3a1aHus TUCKPETHON CITy4ailHON BeTMYHUHBI
1) ®yHKIMEH pactpeacieHus
2) I1n0THOCTBIO pacupeeIeHNs BEPOSITHOCTH
3) 3aKoHOM pacrpeaesICHHs
4) MaTreMaTH4eCKUM OKUIaHUEM

4. IINOTHOCTH pacrpeieieHus] BEpOSITHOCTEH HETIPEPHIBHOM CTy4aiiHOM BeTMYUHBI &, QyHKINS
0 npu x <0,

pacnpenenenus koropoir  F(x)=<sin2x npu 0<x<r/4
1 npu x> 7 /4.

0 npu x<0, 0 npu x<0,
1) f(x)=<cos2xnpu 0 <x<1, 2) f(x)=192cos2xnpu 0<x <1,
0 npu x>1. 1 npu x>1.
0 npu x <0, 0 npu x <0,
3) f(x)=<—2cos2xnpu 0 < x <1, 4) f(x)=<2cos2xnpu 0 <x<1,
0 npu x> 1. 0 npu x > 1.

5. Haiitn maTemaTudeckoe OXKHJIaHHWE CIIYJailHOW BEIMYHMHBI ¢, 3aIaHHOW 3aKOHOM pacmpejere-

HHsA

Xi 1 2 3
pi | 02 | 05 | 03

Pazoen (mema) 12 «dnemenmoi mamemamuieckou Cmamucmuxku»
Bapuanm 1 (T 9)

1. JIucKpeTHBI BapHallMOHHBIN PsiJl Tpa@UUECKH MOKHO U300pa3UuTh
1) monuronom 2) rucTorpaMmoit 3) KyMyJISTUBHOW KpUBOU

2. V3 reHepanbHOI COBOKYITHOCTH M3BJIedeHa BbIOOpKA 00BbEMa 1 = 100, ructorpaMMa 4acToT KO-
TOpoi n300pakeHa Ha pucyHke. HaliTu 3HaueHue napamerpa a.

A

20

10

!




3. 13 renepanabHON COBOKYITHOCTH M3BJIeueHa BbIOOpKa. Haliiure HeCMEIEHHYIO OLICHKY JHCIIep-

CHH.
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Xi

3 5 9

n;

2 7 1

4. J1ns BapuarnmonHoro psanaa 3, 4, 5, 9, 10, 10, 12, 12, 12 BeIUUCIICHBI YUCIIOBBIE XapAKTEPUCTUKHU.

YcTaHOBUTE COOTBETCTBHE MCKAY UX HA3BAHUAMU U BHAUCHUSAMU.

1) 10
2)9

3) 82
9
4)12

a) MojJa

0) MenraHa

B) cpenHee apudmeTHIeckoe
I) JUcCIiepcust

1) pa3max

5. JIeBOCTOpOHHSISI KpUTUYECKAsi 00J1aCTh MOXKET OMPEACIATHCS U3 COOTHOIICHUSI:
1) P(-1,92 < K <1,92)= 0,95 2) P(K <-1,92)=0,05
3) P(K <-192)+ P(K >1,92)= 0,05 4) P(K >1,92)=0,05

Bapuanm 2 (T 9)

1. UHTepBanbHbBIN BapualMOHHBINA sl Tpaduuecku MOKHO U300pa3uTh

1) monuronom

2. VI3 reHepanabHON COBOKYITHOCTH M3BJIeueHa BhIOOpKa. HaiinnTe HecMEeImEHHYIO OIIEHKY MaTeMa-
TUYECKOT'0 0XKMJIaHUS.

2) ructorpaMmmoi 3) KyMyJISTUBHOM KpUBOMH

Xi

3 5 9

n;

2 7 1

3. VI3 renepalibHOM COBOKYITHOCTH HM3BJIedeHa BbIOOpka 00béMa n = 100, ructorpamMmma OTHOCH-

TEJBHBIX YaCTOT KOTOPOH n300pakeHa Ha pucyHke. HaliTu 3HaueHune napamerpa a.

|
h
0,09
a
0,03
05 10 5 © Xxj
4.
3aaHue Ha yCTAaHOBJICHUE
BapuaHnTsl 0TBETOB
II0CJIEI0BATEIBHOCTH
Pacnionosxure nocnenoa- 1) cocraBneHue TabauIBl, B KOTOPOM B IEPBOH CTpOKE
TEJIBHOCTb ACUCTBHUH MpH 10- | (GOPMUPYIOTCSI TPaHHUIIBI UHTEPBAJIOB, & YHUCIO BO BTOPOM
CTPOEHUH UHTEPBAJIBHOIO CTPOKE — 3TO 00IIasi CyMMa 4acTOTbl BCTPEU BCEX UHUCEN
BapHallMOHHOTO psijia 110 JUCKPETHOTO pAJa, IONAJAIOLUX B COOTBETCTBYIOIIUMN
JAHHBIM BBIOOPKH UHTEpBall
2) ¢popMHpOBaHUE IIKAJIBl HHTEPBAJIOB
3) HaxoX/A€HUE BEJIMYMHbI HHTEpBAJIa
4) nmocTpoeHue AUCKPETHOTO BapHaLlOHHOIO psijia

5. OcHoBuast runiore3a umeet Buj H, : a =20. Torna KOHKypUPYIOIIECH MOXKET SBUTCS TUIIOTE3A:
1) H,:a>19

2) H :a>18 3y H :a#20 4) H :a<2l
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IIlkana oueHUBAHUS pellleHUS] KOMIETEHTHOCTHO-OPMEHTHPOBAHHON 3a/1aUu: B COOTBETCT-
BUU C JEHUCTBYIOLIEH B yHUBEpCUTETE OalNIbHO-PEHTHHIOBOM CHUCTEMOW OLICHMBAHUE PE3Y/IbTAaTOB IPO-
MEXYTOYHOM aTTecTanu oOydarommxcsi ocyuiecTBisiercs B pamkax 100-0ayutbHOM LIKaNbI, IPU 3TOM
MaKCUMaJIbHBII Oall 10 MPOMEXYTOYHOM aTTecTaluu OOydyaroIluxcsl 0 O4yHOU (opme oOyueHHs Co-
crapisieT 36 6ayUIoB, MO0 OYHO-3a0YHON M 3a04HOM opmam oOyueHus — 60 (ycraHOBIEHO nojoxeHueM 11
02.016).

MakcumanbHOe KOJIMYEeCTBO 0allIOB 3a PELICHHE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHON 3a1auu —
6 6asos.

Bann, momydenHslii o0y4aromumMmcsi 3a pelieHHe KOMIETEHTHOCTHO-OPHEHTHUPOBAHHOM 3a/1auu,
CyMMHUpYeTCs ¢ 0aJIJIOM, BBICTABICHHBIM €MY 10 pe3yJIbTaTaM TECTUPOBAHMSL.

OO0muwmii 6ayu1 MO MPOMEKYTOUHOM aTTECTAllMd CYMMHPYETCs ¢ OalljlaMH, MOJIyYeHHBIMH 00yJaro-
IIMMCS 110 pe3yJIbTaTaM TeKYILIEro KOHTPOJI YCIIEBAeMOCTH B TEUEHUE CEMECTpa; CyMMa 0ajlloB IepeBo-
JUTCSI B OIIEHKY IO S-0allIbHOM HIKaie (A1 DK3aMeHa) CIIeAYIOImUM 00pa3oMm:

CootserctBue 100-6am1bHOM U 5-0aJsIbHOM 1K

Cymma 6annos no 100-o6annwHou wixane Oyenka no 5-6a11vHou wiKane
10085 OTJINYHO
84-70 XOPOIIIO
69-50 YIOBJIETBOPUTEIILHO
49 u meHee HEYJIOBJIETBOPUTEIBHO

Kpumepuu oyenuganusa pewienus KomnemeHmHoCMHO-OPUEHMUPOBCAHHOIL 3a0auu:

6-5 6asu10B BhICTaBIISIETCS OOYYaIOLIEMYCS, €CITH PellIeHUe 3a/1aui IeMOHCTPUPYET IIyOOKOe Io-
HUMaHHe OO0YYaloUIMMCS MPEUIOKEHHON MpoOJIeMbl M Pa3HOCTOPOHHEE €€ PAcCMOTPEHHE; CBOOOIHO
KOHCTpyHpyemasi paboTa MpecTaBiisieT co00i JOrHUHOe, ICHOE U MPHU 3TOM KpaTKoe, TOYHOE ONUCaHHE
X0Jla pelIeHus 3a1auu (II0CIe10BaTEIbHOCTH (MJIM BBIIIOJHEHUS) HEOOXOIUMBIX TPYIOBBIX JACUCTBUN) U
(OpMYyIIMPOBKY JT0Ka3aHHOTO, MTPABIIIBHOTO BBIBOJIA (OTBETA); P 3TOM O0YYAIOIIUMCS MPEII0KEHO He-
CKOJIbKO BapUaHTOB PEUICHMs WJIM OpUTMHAIbHOE, HECTaHJapTHOe peuieHue (uiau Haubonee 3¢ dexTus-
HOE, WJIM HauOoJiee paluoOHAIbHOE, WIIM ONTUMAIILHOE, WIIM €IUHCTBEHHO MPABUIHLHOE PEIICHUE); 3a/1a4a
pellieHa B yCTaHOBJICHHOE MPEMNo/iaBaTeIeM BpeMs WIH C ONEPE)KEHUEM BPEMEHH.

4-3 0as1a BBICTABIsIETCs OOydalOMIEMYCs, €CIIM pEIlIeHHe 3a/a4d JEMOHCTPUPYET NMOHHUMAaHUE
oOyuaromumMcs MpeaaoKeHHON MpoOieMbl; 3a7aya pelieHa TUIIOBBIM CIIOCOOOM B YCTaHOBJICHHOE Ipe-
M0/IaBaTeJIeM BPEMs; HMCIOT MecTO oOI1Ire ¢ppa3sl U (WIH) HECYIIECTBEHHBIC HEJJOUETHI B OMTMCAHUU XO/a
perieHus u (WIK) BeIBOJA (OTBETA).

2-1 6a/171a BBICTABISETCS O0Y4aIOMIEMYCsl, €CII PEIIeHUE 3a7a9i JEMOHCTPHPYET MOBEPXHOCTHOE
MOHMMaHUE 00YyYaroIUMCs MPEATIOKEHHON MpoOIeMbl; OCYIECTBICHA MONBITKA IA0JIOHHOTO PEeIIeHUS
3aJla4ud, HO MPH €€ PeUICHUH JOIMYIICHbI OMMOKH U (MJIM) MPEBBIIICHO YCTAHOBICHHOE MPENo/1aBaTeeM
BpeMsL.

0 0a/y10B BBHICTABISIETCS OOYYAIOIIEMYCsI, €CIIM pelIeHUe 334a4 JAEMOHCTPUPYET HETIOHMMAaHUE
00yJaronuMcs IPEII0KEHHOW TPOOIeMbl, U (MJIM) 3HAYUTEILHOE MECTO 3aHUMAIOT 001IMe (Hpasbl U To-
JIOCJIOBHBIE PACCYXICHUS, U (HJIN) 3a/1a4a HE pelleHa.
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1.2 IABOPATOPHBIE PABOTHI
Jlabopamopnas paboma Nel «Memoo naumeHbUUX KBAOPAMOB)

DKCTepUMEHTAIBHO MOJTyYeHBI TSTh 3HaUeHUN QyHKIMU y=f(X) mpH MATH 3HAYCHHUSIX apryMEHTa,
KOTOPBIC 3aiCcaHbl B TAOIUIIE.
X 1 2 3 4 5
y 3,2 4.2 2,7 0,7 1,2
3amanue 1. MeTooM HAaMMEHBIIHUX KBaJIpaTOB HAWTH (DYHKIUIO BHJIA ) = ax + b, BRIpaXKaromnyro

NpUOMKEHHO (QDYHKIHMIO y=f(X), UCTIOJIB3YS] CUCTEMY

Zn:xiz -a+ Zn:xi -bzzn:(xi~yi),
i=1 i=1 i=1

Zn:xi -a+n-b=iyi
i=1

i=l1

M 3a110JIHHUB Ta6nnuy

N 3 OTKIIOHCHHUE
\ Xi Vi Xi X )i Yeviuuca. _
gi - y@bmuc;l. - yi

Crnenarp 4epTéx, Ha KOTOPOM B JE€KapTOBOW NPSMOYIOJbHOM CHUCTEME KOOPAMHAT MOCTPOMTH
IKCIIEPUMEHTANIbHBIC TOUKU U Tpaduk pyHKIuu ) = dX + b.

Bamanue 2. Haiiti GyHkumio Buga ) = X + b | Beipakaromyto npuOmmkéHHO QYHKIHIO Y=/{(X),

UCIOJIB3YS UCCIIeIOBaHNe (DYHKIIUU JBYX TIEPEMEHHBIX S(a,b) = Z (((1 "X+ b)— Yi )2 .
i=1

3aganue 3. OTBETUTh Ha TEOPETUUECKUI BOTIPOC.
Jlabopamopnas paboma No2 «IloemopHule ucnotmanusy

3ananue 1. BepostHocTs TOrO, uTo netans He npouta OTK p=0,1. Haiitu BeposiTHOCTB TOTO, UTO
cpenu n=800 ciyuaiiHo oToOpanHbIX Aetanel HenpoBepeHHBIX OTK okaxkercs ot k=105, k,=126.

3ananue 2. HaiiTu BEpOsITHOCTD TOTO, 4TO coObITHE A HacTynuT poBHO k=30 B n=80 ucnbITanu-
X, €CJIM BEPOSTHOCTD MOSIBIICHHSI TOTO COOBITHS B KaXKAOM HCIIBITaHUH paBHa p=0,1.

3ananue 3. BeposTHOCTh MOpa)keHUs LN CTPEJIKOM IIPU OJHOM BbIcTpene paBHa p=0,65. Haiitu
BEPOSITHOCTb TOT0, YTO NIPH N BBICTpENax, n=12, cTpenok nopa3ut MuuieHb k pas, k=9.
3ananue 4. OTBETUTH HA TEOPETUUECKHUI BOIIPOC.

Jlabopamopnas paboma Ne3 «/Juckpemuvie ciyuainble 6eNUNUHBLY
3ananue 1. Cnyyaiinas BennunHa X 3a/1aHa psJIOM paclpeesICHUs:

Xi —20 —-10 4 8 10 20 30 40
pi 0,08 0,04 0,12 P4 0,04 0,04 0,08 0,04




26

Haittu:
a) BEPOSTHOCTb P4;
0) MaTeMaTHYECKOE OXKUJTAHUE, TUCIIEPCHUIO, CPEAHEE KBAIPATHYHOE OTKJIOHCHUE CITy9aliHOHN BEJU-
YHUHEI X;
B) HaYaJIbHBIA MOMEHT N+1 mopsiaka;
r) QYHKIIMIO pacrpeaesieHusl CIydaiiHON BeTMYUHBI F(X) W MOCTPOUTH €€ rpaduk.

3ananue 2. HenpepriBHas ciydaitHas BeqnunHa X 3a7aHa cBoed PyHKIMEH pacripeesieHus] BEpOsIT-
Hocten F(x).
TpeOyercs:
1) HaiTH MIOTHOCTH pacmpeeNieHus: BEPOATHOCTEH f(X);
2) BBIYUCIUTH MaTEMaTHUECKOE OKUIAHHUE U JUCIIEPCHUIO X
3) ompenenuTh BEPOSTHOCTH TOTO, UTO X MPUMET 3HaUCHUE U3 HHTepBaja (a,b)

0, x<0
X
F(X): g, 0<x<5
I, x>5
a=1, b=4

3ananue No3. OTBETUTh Ha TEOPETUUECKHI BOTIPOC.

Jlabopamopnas paboma Ned «Hucrosvie xapakxmepucmuku evioopxu. Ilposepka cmamucmuue-
CKUX eunomes»

3anava. Pacnipenenenue yuciIoBOro npu3Haka X B BHIOOPKE OINpeaessieTcs cleayroei Tadauei

3,0-3,6 3,6-4,2 4,2-4,8 4,8-5,4 5,4-6,0 6,0-6,6 6,6—7,2

2 8 35 43 22 15 5

IIpu yposue 3naunmoctd O = 0,01 mposeprTe runoresy o HopManbHOCTH pacnpeieeHus Cily-

YanHOUW BEJIMYMNHBI X.

Cnucox meopemuyeckux 60npocos K 1abopamopHoti pabome Nel
[TonsiTHE YKCIIEPUMEHTAIBHON TOYKH.
UTto Takoe OTKIOHEHUS (HEBS3KHU)?
CyTp MeTO/1a HAUMEHBIINX KBAPATOB.
HeoOxonumoe ycroBue 3kcTpeMyma pyHKIIMM MHOTUX MEPEMEHHBIX.
JlocTaTouHOE YCIIOBUE IKCTpeMyMa (PYHKIIMM MHOTUX ITIEPEMEHHBIX.
[Tousitue HopmansHol cuctembl MHK.
Bun HopManbHON cUCTEMBI 1S SMIIUpUYecKor GopMynbl y =k x+b.

® NN b W=

Bun HopManbHON CUCTEMBI JIJ1sl SMITUPUUECKON (OPMYIIBI Y = a2x2 +ax+a.

Cnucox meopemuyeckux 60npocos K 1abopamopHoti pabome Ne2

. Kakue ucnpiTanus Ha3pIBalOTCsI HE3aBUCUMBIMU?
. B 4ém cyTb cxemsl ucnbitanuii beprynnm?
. Chopmynupyiite Teopemy bepryrm.
4. Kak ompenensieTcss HAMBEPOSATHEHIIEe YMCIIO HACTYIUICHHUS COOBITHSA B N HE3aBUCHUMBIX HCIIBITA-
HUsX?
5. Chopmynupyiite nokanbHyto Teopemy Jlamnaca.

W N =
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6. ChopmynupyiiTe HHTErpajibHyto Teopemy Jlaraca.

7. Kakumu cBoiicTBamu obnanaeT ¢pynkuus Jlammaca?

8. ChopmynupyiiTe TeOpeMy O BEPOSTHOCTH OTKIOHEHHS OTHOCUTEIBHOM YaCTOTHI OT MOCTOSTHHOM
BEPOATHOCTH NPU HE3aBUCUMBIX UCIIBITAHUSX.

1.

Cnucok meopemuyeckux 60npocos K 1abopamopHot pabome Ne3
Uro Ha3blBaeTCs JUCKPETHOW ciydyallHOM BenuuumHON? HenpepelBHON — ciyuaiiHON

BEJIMYMHOMN? UTO MOHUMAETCS 0] 3aKOHOM pacrpeie-JIeHus TUCKPETHON CIydailHON BETUYUHbBI?

2.
3.

@yHKIUA pacupeneseHus U €€ CBOMCTBA.
[Ipumepsl  pacmpenelieHHid  JTUCKPETHOW — CIydyalHOW  BEIWYMHBI:  OMHOMMHAJIBHOE,

IMyaCCOHOBCKO€C, TCOMCTPUYICCKOC. OnumunTe ux.

4.

Sl NS

9.

MaremaTruyeckoe OKUIaHUE JUCKPETHOM CIIy4yallHOW BEJIMYMHBI U €€ BEPOSATHOCTHBIM CMBICII.
MareMatnueckoe 0’KMIaHuE HEIIPUPBIBHOM CIIy4aiiHOM BEJIMUUHBI.

[Iepeuncnure cBOCTBAa MATEMATUYECKOTO OKHUIAHUSA.

Jaiite onpeseneHne AUCIEPCUN ciaydyailHOW BeauunHbl. KakoB €€ BEpOATHOCTHBIN CMBICH?
VYKaxuTte CBOMCTBA TUCIEPCHUHU.

Cpennee KkBaipaTUYHOE OTKJIOHEHUE U €TI0 BEPOSITHOCTHBIA CMBICIL.

10. Baxwueiimme npuMepbl pacnpenesIeHud HENPEepPhIBHBIX CIyYallHBIX BEJIMYHMH: PAaBHOMEPHOE,
MOKa3aTeIbHOE, HOPMAaJIbHOE.

Cnucok meopemuyecKkux 80npocos K 1abopamopnoi pabome No4

1.JlaiiTe onpenesieHue CTAaTUCTUYECKON TUITOTE3BI.

03N D b~ WD

. Kakue runoresbr 00b19HO MpoOBEpsIOT?

. 3a4eM BBIJIBUTAIOTCS U IIPOBEPSAIOTCS CTATUCTUYECKUE TMIIOTE3bI?

. UTo Takoe JOBEpPUTENbHAS BEPOSATHOCTH?

. Kakas cBs13p MeX 1y I0BEPUTEIBHON BEPOATHOCTHIO U YPOBHEM 3HAYUMOCTH?
. IToueMy ypoBEHb 3HAUMMOCTH HOCUT TaKOE€ Ha3BaHUE?

. UTo Takoe KOHKypHUpYIOlIas rurnore3a’? HyjneBas?

. UTo Takoe CTaTUCTUYECKUI KPUTEPUIL?

9. Kak naxonurcs HaOI01a€MOE 3HAYECHUE KPUTEPHS?

10. Kak HaxoauTCs KpUTUYECKOE 3HAUCHHUE KpUTepus?

11. Yto Takoe reHepangbHasi COBOKYIHOCTh? UeM OTInYaroTCsl BBIOOPOUHBIE XapaKTEPUCTHKH OT Te-
HEpAJIbHBIX?

12. YUem oTnimyaeTcsi cMeli€éHHas OlleHKa oT HecMenEHHOoM? [loueMy CcyniecTByeT MOHSITHE YTOUHEH-
HOM JAMCHEPCUU U HET MOHATUS YTOUHEHHOTO MATEMaTHYECKOTO OXKUIaHUS?

13. Yro o3navarot ommbka 1 posa u omubka 2 pojaa npu MpoBEpKe TUIOTE3?

14. Kak 1o BUAy TUCTOTpaMMbI BBIJIBUTAETCS TUIIOTE3a O 3aKOHE pacipe JejaeHus?

IlIkana ouyenusanusn: 4-x OGamibHas.

Kpumepuu oyenusanusa:

— 4 6anaa (WM OLICHKA OTJIMYHO)») BBICTABIIAETCS 00YJarOmEMyCsl, €CJIM OH BBITIOJIHUII ITEPBBIE
2 3ajaHus B 1a00OpaTOpPHOM paboTe M «3aIUTHII» €€, TO €CTh OTBETHJI Ha TEOPETUYECKUi Bompoc (3ana-

Hue Ne3);

— 3 0as1a (MM OLICHKA «XOPOI0») BBICTABISIETCS 00y4YaromeMycs, €CJIM OH BBIIIOJIHII MTEPBBIE 2
3aJlaHus B 1abopaTOpHOM paboTe, HO HE OTBETHII HA TEOPETUYECKUI BOIIPOC;

— 2 0anna (MM OLIEHKA «yAOBJIETBOPUTEIBHO») BBHICTABIISCTCS O0ydalOMIeMycs, €CJIH OH BBI-
MTOJTHIJT TOJIBKO 3amanue Ne 1 (vm Tonbko 3amanue Ne2);

— 1 6aqn1 uiu MeHee (WM OIICHKA «HEYTOBJETBOPUTEIbLHO») BHICTABISETCS O0yJaromeMmycs,
€CJIM OH MPaBUWJILHO HE PEIIUII HU OJHOTO 33aJlaHus B JlabopaTOpHOi padoTe.
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2 OIIEHOYHBIE CPEJCTBA JIJISI IPOMEXYTOUYHOM ATTECTAIIMA
OBYYAIOIIUXCA

2.1BAHK BOITPOCOB U 3AJIAHUI B TECTOBOH ®OPME

1. Bopocsl B 3akpbIToii hopMe.

2 -3 5
1.1 Onpenenurens MaTpuLbl | 3 1 0 | paBeH...
-1 1 =2
1) 34 2) 24 3)-12 4)11 5)-2

1
1.2 Iycrs A =
3 5

j, B=A" — 4. Torma marpuua B paBHa. ..
0 -1 6 —15 6 15
1) 2) 3)
(—11 —20] (—10 —14) (—20 —14j
-4 -9 6 -—15
4) 5)
16 24 —-13 -21
5 -1 2
1.3 Ecmm f(x) =2x"-x-6, A= 4 o) TO Marpuiia f(A) paBHa...
| -3 6 5 13 -6 ; -3 0
) 28 -6 ) -12 10 ) 22 -6
A 3 -4 511 2
) 6 0 ) -4 10

1.4 Eciu (5} (3;4;-1), 5(2; 1; —4), To mpoekus mp p 5}, paBHa ...

14 2) 14 3) 14 4) 2 5y 1
26 V21 7 J6

1.5 VYpaBHeHue npsMoH, mpoxonsmend uepe3 Touky M(1;—8) mnepneHAUKYISIPHO MPSAMOK
y =2-3X, umeer BuJ ...

1) y=-3x-5 2) y=£+E 3) y=£——25
3 3 3 3
_ _x_ 2
4)y=-3x-23 5)y—3 3

1.6 3amucars o0Iee ypaBHEHHE TUIOCKOCTH, MPoXoasieii yepes Touky M (6; 0; —5) mapamiensHo
sektopam p(2; 1; —2) u g(1; 0; 3).
D2x+y—2z2—-22=0 2)x+3z+9=0 3)3x —8y—2z—-23=0
4)x—-3z—-21=0 5)3x+8y—2z—-21=0
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: : z
1.7 Taub KoMIuIekcHbIe uucna: Z; = 7/ +1 u Z, =1—2i . Ornomenne — pasHo...
Zz
13 . 15

5 .
1) 25 2) 2= 3) 143i 4)0,1-0,3i 5> 1,
)3 ) 5! ) ) )48 18

1.8 Jlansi kommiekcubie wncna: 2, =3+ 21 u z, =5—1i. Bepaxenne (z,-z, —4i’) pas-

HO...

1) 17+3i D17 +7i 3H)13+11 4)13+3i 517+11i

1.9 Haittn A (BUC), eenn A =(=3;11], B=[-2; 5],C = (4;,9)
D (4;5] 2)[-2; 9]
3) (=3;9] 4) (=3;4) U [5; 11]

1.10 Cpenu naHHbBIX HUXKE (PYHKIMH yka3aTh (pyHKIIMH, BO3pacTarollie Ha Bcel 00iacTu onpene-
JCHUS

1 1
Hy=— 2) y=— 3 y=x>  Hy=1gx
X X

2
111 Tlpemen iy, M paBeH

-0 dx? +Tx—1
1) o 2) 2 3)-2 4)-0,75

42

1.12 Tlpenen ]im ———=—=——paBeH
x>44/5-x-3

1)-48 2) 48 3)-32 4)0

3

1.13. HaiitTu TOUKy pa3pbiBa KM Y =~
y paspelea Qi V=1 "

e 20 3)-1 41

1.14 Tpowssoanas pyrkums ¥ = X~ -Sin(2x) pasua
1) 2x-cos(2x) 2) 2x-sin(2x)+ 2x? - cos(2x)
3) 2x-sin(2x)+ x* - cos(2x) 4) 4x-cos(2x)

1.15 VkaxuTe, Kak JOJDKEH BHITIAAETh rpaduk Gpynkmun »(X) Ha oTpeske [a;b], ecinu B Kaxoii
TOYKE YKa3aHHOTO OTpEe3Ka BBHINOJIHSAIOTCS TPU YCIOBUS:

y <0, ¥' <0, y"">0.

1) rpaduk nexut Huxe oc OX; y(x) BO3pacTaeT; BHITYKIOCTh BHU3

2) rpaduk nexut Huxke ocu OX; y(x) yObIBaeT; BHITYKIOCTh BBEPX

3) rpaduk nexut Huxke ocu OX; y(x) BO3pacTaeT; BHITYKIOCTh BBEPX

4) rpacdux nexut Huxke ocu OX; y(x) yObIBaeT; BHITYKJIOCTh BHU3

5) rpaduk nexut Boiie ocu OX; y(x) yObIBaeT; BHITYKIOCTh BBEPX
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. CONPCACIICHHBIN UHTCTPAJI Sin2 4x paBCH
1
1) ——cigdx+C 2) ltg2x+C
4 4
1 1
3)—Ectgx+C 4)—thg2x+C

1.17. Yka3atb UHTErpaibl, KOTOPHIE SBISIOTCS HECOOCTBEHHBIMU
1

x+1

1 2
X x
1y | ——dx 2) _[e dx
x+1 he)
1 1
3) [In(x+5)dx 4) [e=Dr+dx
-1 |
0z X
1.18 YacTHas npon3BogHast 5 oT pyHKIUHU z = X ——+1 paBHa...
H1-- 2) x—iz+1 3) X 4) 1—%
Y Y 32

1.19 YactHoe pemenne quddepeHnuanpHoro ypapaens )y +2y —y = —x2 +6x—3 umeer
BUJT

1) x* )2 —x )X +2 Hx*-2x+1 S5 +3x+1

1.20 O61uee pemenue qudHepeHUanbLHOrO ypaBHeHus y’'= /Y — I yumeer Bug

) y:H(chl ’ _H(ch* . _H(chz
2 I 2 r 2

X 2 X ?

1.21 ®abpuka BeimyckaeT cyMkd. B cpennem Ha 180 kaueCTBEHHBIX CYMOK IPUXOIUTCS JIBE CyM-

KM CO CKpBIThIMM Jedexkramu. Halinure BepoOSATHOCTh TOTO, YTO KYIUIEHHAs! CyMKa OKa)KeTCsl KaueCTBEH-
HOH. Pe3ynbTaT OKpYIJIUTE O COTHIX.

1) 0,99 2) 0,90 3)0,10 4)0,01 5)0,11

1.22 BeposiITHOCTh TOT0, YTO CTPEJIOK MPU OJHOM BBICTpEIe MonajaéT B MUIlIeHb, paBHa 0,8. Ctpe-

JIOK MPOU3BEN TPHU BhICTpena. BeposTHOCTh TOro, YTO OH MPHU 3TOM NOMNAAET B MUIICHB JIMIb JIBAXK]IbI,
paBHa...

1) 0,64 2) 0,384 3)0,128 4) 0,256 5)0,16

1.23 BepoATHOCTb TOro, 4TO JUCKpPETHas ciydaiiHas BeaM4MHAa ¢ YIOBJIETBOPSIET YCIOBHIO
2< & <5, ecnu ¢ 3anana ByHKIMeE pacipeie/ieHns BEPOATHOCTEH:
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0, eciu x <1,

0,3, eciu 1< x <2,
0,5, ecru 2 < x <3,
0,8, eciu 3<x<4,
0,9, eciu 4 < x <5,

F(x)=

1, ecmu x > 5.
o1, 2)0,2, 3)03, 4)0,5 5)0,6

1.24 ToueuHast OLIEHKa MaTEMAaTHYECKOIO OKUAAHUS HOPMAJIBHO PacCHpeAeIEHHOIO KOJINYecT-
BEHHOT0 Npu3HaKa paBHa 12,3. Toraa ero uHTepBaibHas OLIEHKA MOXKET UMETh BUJ:

1)(11,58; 13,02)  2)(11;13) 3)(11,3; 13,3) 4 (~12,3; 24.6)

2 o
1.25 OcuoBras runote3a umeeT Bun H, : 0~ =5 . Torma KOHKypUPYIOLIEH MOXET SBHUTCS THUIIO-

Tesa:
1)H, :0° >4 2)H :6%>5 3)H,:0°<6 4 H :0">5
2. Bonpochel B OTKPBITOM hopme
0 3 2
2.1 Onpenenurens |2 1 —2| paBeH...
1 1 6
I x 3
2.2 HallTu X U3 ypaBHEeHHs || 2 _—3(=()-
7 4 -1
x —4 12 =52
2.3 Halitu x, eciin 4 = , B= ,34> -2A+3E =B8.
1 2 13 -1
0O -1 0 O
5 4P -1 0 0 0
4 Panr MaTpuiisl aBeH. ..
PR 0 0 0 —1] P
0O 0 -1 0
2.5 Haiitu cymmy n + m, eciu b=n-¢+m-d,rmeb(12;-2), a(—4;—1), (1;-1).
- -
2.6 Haiitn ckanspHoe ipoussezienue BekTopos d u b, ecmn |d| = V2 , |b| =3 u Z(a,b) = 45°
2.7 Haiiti m, eciu npsimasi, npoxosias yepes Touku M(1;2;3) u N(—1;0; 8), 3anucana B na-
x=1-2t,
PaMETPUUECKOM BUJIE {y = 2 + mt,
z = 3+ 5t.

2.8 JleiicTBUTEIbHAS YaCTh KOMIIJIEKCHOTO YKCiIa Z = 5 — 61 paBHa...
2.9 MHIMast 4acTh KOMILIEKCHOTO YMCiIa Z = 5 — 61 paBHa...
2.10 Mojynb KOMIUIEKCHOTO 4Kclia Z = —4 + 3i paBeH...

2.11 Ilpenen lim(x +3

X
paBeH ...
X—>+0 2x
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x242x-3

2.12 Ilpenen lim,,_,4 -,z DbaseH ...

5x
2

2.13 Tpexmen lim ——

1
=445 —-x -3

paBeH ...

2.14 Haittu xosdpduument k kacatensHoil y = kx + b x napaGone y = 7x” —14x +5 B Touxe
Xo=2.

2.15 Haiitu Touky Munumyma Gyakmun y = (2x + 1) - (x + 3) + 4.
44/x -3

2.16 Haitnute Haubosbliiee 3HaUCHHE PYHKIIUUA Y = N
X+

3x—4
xt+6x° +10x°

2.17 MeToioM HeonpeneaeHHbIX K03 GUIIMEHTOB HalWIuTe A, €CIIH ISl APOOH

B C

HMMEET MECTO Pa3jioKEHUe — +— +——————.
X x° x +6x+10

9
1+ 2+4/x
2.18 Brruuciuth onpeaei€éHHbIA HHTErpail .[—2 dx
1

2.19 Haiimure cymmy a + b + ¢, tie (a; b; ¢) — 3TO KOOpAMHATHI BEKTOpa IpagreHTa (YHKIUH
u = 5x2 + 3y? + 322 B Touke M(0; —2; 3).
3

2.20 Uccnenyiite Ha SKCTpeMyM (QYHKIHUIO Z = x? — 2xy + y? — 3x. B oTBeTe 3anumuTe 3Haye-

HHE Z(, €CITH MCCTIEIOBAHHE A0 PE3YIBTAT  Zmax(min)(Xo; Yo) = Zo-

2.21 Haiigute nocrosinayto C B 4aCTHOM penieHun AupGepeHInaibHOr0 ypaBHeHust v+ y' = 4x
npu y(5) = 2.

2.22 CKOJIBKO CYHIECTBYET IIEPECTAHOBOK CJIOB B IpesiokeHuu: «Penakrop Buepa BHUMATEIBHO
IPOYUTA PYKOIIUCH)»?

2.23 B nepBoii Opuraze mpou3BOAUTCS B TpU pa3a OoJblle MPOIYKINHU, YeM BO BTOpol. Beposrt-
HOCTb TOT'O, YTO IIPOU3BOANMAs MPOIYKIIMS OKAXKETCsl CTAaHAAPTHOM U1l mepBoit Opurazpl, pasHa 0,7, s
BTopoii — 0,8. OnpenenuTs BEpOSITHOCTh TOTO, YTO B3sATasi HAyraJ €AMHULA TPOAYKIIUHN OyAeT CTaHaAapT-
HOM. Pe3ynbTar OKpyrimre 10 COThIX.

2.24 Haiinute BEpOSTHOCTb TOTO, YTO clydyaiiHas BeIMYMHA ¢ IPUMET 3HaueHUe 3, €Ciu J1aH 3aKOH

pacripeieleHus 3TOM BeIMYUHBI

3

X; 1 2 3 4
Pi 0,3 0,2 ? 0,1

2.25 Jlan Bapuauuonnsiii psin 1, 1, 1,2,2,3,4,4,4,4,5, 6,7, 7. Haittu mony.

3. Bonipochkl Ha YCTAHOBJICHHE ITOCIIEA0BATEIILHOCTH.

\/§x+2y=1,

6x — 3vV5y = 12V/5
MPEJICTaBUTh B BUJIE MTOCIEAOBATEILHOCTH ICUCTBUI, Hanpumep, 1, 2, 4, 5, 3.
3ameuaHue: BBIUUCICHUS MPOU3BOJIUTH B CIAEAYIOIICH IMOCIEA0BATEIbHOCTHU
1)detA; 2)detAy;3)x;4)detd,;5)y.
Bapuantsl 0TBETOB:
1HV5

2) =275
3)-2

3.1 PemnTs cucreMy JIMHEHHBIX ypaBHEHUI { metonom Kpamepa. Oter
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4y -27
5) 54

V3x + 2y =11,
4x —\3y =0

CTaBUTh B BUJIE MTOCIEA0BATEILHOCTH ACUCTBUM, Hanpumep, 1, 2, 4, 5, 3.

3amedaHue: BEIYUCICHUS MPOU3BOIUTE B CIAEAYIONIEH mocaeaoBarenbHocTu: 1) det4d;  2)

detAy; 3) x; 4) detA,;5) y.

Bapuantsl 0TBETOB:

1) —-11V3

2)4

3) 44

43

5)—11

3.2 Pemuth cucTteMy JIMHEWHBIX YpaBHEHUM { Meroaom Kpamepa. OtBer npe-

3.3 Pacnosioxxure IMOCIENOBATEIbHOCTh JECUCTBUN INPU BBIYMCIECHUM IUIOLIAAN TPEYroJbHUKA
ABC, eciim A(2;—1;2),B(1;2;-1),C(3;2; 1).
1) BBIYUCIHUTH |E X R')|
T 7k
2) HaliTu onpenenurens [—1 3 —3
1 3 -1
3) Borunciuth AB u AC
4) pa3fgenuTh MOJlyJIb BEKTOPHOT'O IIPOU3BEIECHUS Ha J1BA

3.4 PacronoxuTe MOCJIEA0BaTENLHOCTh JCHCTBUI NPU BBIYMCICHUU 00BEMA TPEYTOJILHOM IH-
pamubl ¢ BepimHamu B Toukax A(3;4;5), B(1;2;1), C(—2;—-3;6), D(3; —6; —3). OtBer npezcra-
BUTH B BUJIE TIOCIIEIOBATEILHOCTH JIEUCTBUM, Hanpumep, 1, 2, 4, 5, 3.
3amevaHue: BEIYUCICHUS MPOU3BOIUTE B CIAEAYIONICH IMOCIEA0BATEIBHOCTH
1) E; 2) ﬁ; 3) ﬁ; 4) AB - AC - ﬂ)); 5) 00bEM MUpaMuIbI.

BapuaHTbI OTBETOB:

1) (=5-7;1)
2) (=2;-2;-4)
3) 42

4)-252

5) (0; —10; —8)

3.5 CocTaBbTe MMOCIEN0BATEILHOCTD ACHCTBUI MTPH BBIBOJIC OOIIETO YPaBHEHUS MPSIMOK:

7L
2) =L MM < B-MM=0
MM c A

6) nausl Touka My(xo, Vo), TpUHAIJIEKAmas npsamoi, u sektop 71 = (A4, B) , eii nepnenaukynspHbIii
B) - MM = A(x—x,)+B(y—y,)=0< Ax+By+C =0, rae C = —Ax)— By.
r) cocraBum Bexktop M M = (x — X5,V — Yo ) , Tie M(x, y) — Texyiasi To4ka MpsiMoi.

3.6 CocraBbTe MOCIIEI0BATENIBHOCTh JEHCTBUI IPU BBIBOJAE YpaBHEHUS NPSMON Ha IUIOCKOCTH,
IIPOXOJALICH Yepe3 IBE Pa3IMUHbIE TOUKH:

a) cocraBuM BekTopel MM = (x— X,y — yl), rae M(x, y) — Tekymasd TO4Ka MOPAMOM, H
MM, =(x2 — X5 V) _yl);
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0) naubr ne Touku M,(x,,),); M,(x,,y,), npuHamIeKamue npsmoi /;

X=X _ V=)
B) =
X=X M= N
MM, ch S —
r). =>MM, || MM
MM c A

3.7 Ykaxxurte 1ocae10BaTeNbHOCTh AEUCTBUI IPU NIEPEBOJIE KOMIIEKCHOT'O YKcia U3 anredpau-
4eckoi (hOpMBbI B TPUTOHOMETPUUECKYIO.
1) moacraHoBKa p u @ B popmyiry
2) HaXOXICHUS IJIABHOTO 3HAYCHHs apryMeHTa
3) BBIYMCIICHHE MOJYJISI KOMIUIEKCHOTO YHCIIa
4) BbIUKCIIEHHE SiN @ U COS @
5) onpeneneHre 3HAYCHUIA IEHCTBUTEIIBHOW U MHUMOM YacTeu

3.8 Vkaxure nociaenoBaTeNbHOCTh ACUCTBUN IIPU BO3BEICHUU KOMIUIEKCHOIO 4MCia B HATy-
paJIbHYIO CTENEHb (0€3 UCTIOIb30BaHUS (OPMYJI COKPALIEHHOTO YMHOXKECHHUS).
1) noxcranoBka p u @ B popmyny Myaspa
2) HaXOXACHUSI IJIAaBHOT'O 3HAYEHUs apryMeHTa
3) BBIYMCIIEHHE MOJYJIsl KOMIUIEKCHOTO YHuclia
4) BBIYUCIICHHUE Sin ¢ U COS @
5) onpeneneHre 3HAYCHUIA IEHCTBUTEIIBHOW U MHUMOM YacTeu

3.9 Hmwxe nano ompenenenue npenena A4 ¢pyHkuuu fx) B Touke xo (B ciydyae A € R u xy €ER).
BcraBbTe BMECTO ITPOITYCKOB BEPHYIO IIOCIIEN0BATENbHOCTh MaTeMaTHueckux 3anucei (Hanpumep, I, 111,
IV, 1I).

Uucno A HaszpiBaeTcs npenenoM QyHkiuu f(x) B Touke xo, eciu CYILECTBYET Ta-
Koe, 9To U1 BcexX X € D(f), ynoBnerBopsromux ycaoBuio , BBIIIOJIHSIETCS YCIIOBHE
Llf(x)—Al<e

II. mis mro6oro uucia € > 0
L 0 < [x — x¢] < 8(¢)
IV.8(e) >0

3.10 Huwxxe nmaHo ompezaeieHre OSCKOHEYHO Majol YHCIOBOM MOCIEAOBATENbHOCTU. BcTaBbTe
BMECTO IIPOITYCKOB BEPHYIO MOCIEAOBATEIBHOCTh MaTeMaTnueckux 3anuceid (Hampuwmep, I, I, IV, II).

YucoBasi MOCIEN0BATENBHOCTD {X,,} Ha3bIBaeTCsd OECKOHEYHO Majoi, eciiu CYIIECTBYET
TaKOﬁ, qTO €CJIN » TO BBITIOJIHACTCA YCIIOBUC

L|x,| <c¢

II. n > N(¢)

III. ms mro6oro uucia € > 0
IV. Homep N(g) > 0

3.11 Huxe nano onpezneneHue GyHKUUU f{x), 66CKOHEUHO OOJIbIIONH B AEHCTBUTEIBLHON TOUKE X.
BcraBbTe BMECTO ITPOITYCKOB BEPHYIO IIOCIIEN0BATENbHOCTh MaTeMaTHueckux 3anuceid (Hanpumep, I, 111,

v, 1.

Oynknus f(x) Ha3pIBaeTCI OECKOHEYHO OOJBIION B TOYKE X(, €CIIH CyIIECTBYET Ta-
Koe, 9To sl BceX X € D(f), yaoBneTBopsromux ycaoBuio , BBITIOJTHSICTCS YCIIOBHE

I.6(e) >0

IL 0 < |x—%o| <&(¢)

I [f(x)| > €

IV. nosg mo6oro yncia € > 0
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3.12 Huwxe chopMynupoBaHO CJIEICTBUE TEOPEMbl O MPOMEKYTOUHBIX 3HAUYCHHUAX (YHKIUAX
(cnenctBue TeopeMbl boisbimana-Komm). BecraBpTe BMECTO MPOMYCKOB BEPHYIO IMOCIIEIOBATENBHOCTH
Maremaruueckux 3anucei (Hampumep, I, 111, IV, II).

[ycte Pynxuus f(x) , Ha KOHIIaX OTpe3Ka , TOTJIa , TJIC BBITIOJTHICTCS
yCIIOBHE .
. npuHUMaeT 3HaYeHUE pa3HBIX 3HAKOB
II. cymectByer TouKka ¢ € (a, b)
I11. HenpepbIBHA Ha oTpe3ke [a, b]
IV.f(c)=0

3.13 Hwmxe naHo omnpeneneHue QyHKIUHU f(x), OECKOHEUHO Maloi B JIEHCTBUTENIBHON TOUYKE Xj.
BcraBpTe BMECTO IIPOIYCKOB BEPHYIO MOCIIEIOBATEILHOCTh MaTeMaTinaeckux 3anuceit (Hanpumep, I, 111,
v, 10).

Oynkuus f(x) Ha3bpIBaeTCss OECKOHEYHO MaJIol B TOYKE X, €CIIH CyILIECTBYET TaKoe,
4To JUIst BceX X € D(f), ynoBierBopsomux ycioBuio , BBITTOJIHSIETCS YCIIOBUE

LO<|x—x0| <8(€)

IL [f(x)| < ¢

II1. s mro6oro uucia € > 0

IV.6(e) >0

3.14 PacroyiokuTe MOCIeI0BaTeIbHOCTh JCHCTBUIN MPH HAXO0XKICHHH POU3BOIHON (DYHKIIUU T10
OIIpEICIICHUIO.
1) 3aduKcUpoOBaTh X, BEIYUCIUTH 3HAUCHHE QYHKIHU f(X)

2) naittu npupamenne Gynxunn Ay = f(x+Ax)— f(x)
3) maTh apryMeHTy X npupaunieHie Ax U BBIYHUCIUTH 3HaU€HUE QYHKIUU | (x + Ax)
4) HaiiTH Ipeaen lim Ay

Ax—0 Ax

Ay
5) onpenenuTh OTHOILLIEHUE ~

3.15 PacrmonoxuTre mocienoBaTeIbHOCTh ACHCTBUN MPU HAXOXKICHUU MPOU3BOIHOW (PYHKIIUU
y = (sin x)©°s¥,

1) HaliTh TPOM3BOHBIC 0OCHX YACTEH PaBEHCTBA

2) nposnorapudmMupoBaTh 00€ YacTU paBEeHCTBA

3) BOCIIOJIB30BATHCS MPABUIIOM HAaXOXKIEHUS TPOU3BOIHOM CIIOKHOU (DYHKITUU

4) Bocmombp30BaThes cBoiictBoM In|a?| = b - In|al

5) 3aMEHUTH Y UCXOAHOU (PYHKITHUEH

316 Pacnionoxure IIOCJIACA0BATCIIbHOCTD ILCI‘/’ICTBI/II‘/’I IIPpH BbIYHUCIICHHUH HeOHpeﬂeHéHHOFO HHTCIrpa-
(4—5x)2
1) ucronb3yeM TabIMIly HEONPENETEHHBIX HHTErPAJIOB

2) ucnonb3yeM GpopMyily KBajpara pasHOCTH
3) nobasisieM noctossHHy0 C B KOHIIE 3allUCH

4) ucnonb3yeM CBOMCTBO HEONPEAEIEHHOIO HHTErpaia j( f (x) + g(x)) dx = _[ f (x) dx +j g(x) dx

5) ucrnonb3yem NOYJICHHOE JIeTICHUE

3.17 Pacnionoxute nociae10BaTeIbHOCTh AEMCTBUM IIPU BBIYMCIEHUN HEONPEAEIEHHOIO HHTErpa-
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R, 2) —et C 3) [& 4) [x75d
)_§+1 ) U ) i ) ) x sdx
_1
5\ 5+ ¢ 6) [ 25
x 3 x-x3

3.18 BcraBbTe BMECTO MPOILYCKOB BEPHYIO MOCIEA0BATEIbHOCTh MAaTEMATUYECKUX 3alUcell, 4To-
OblI oyumsach (OPMYIMPOBKA ONpeesieHus HeonpeaeneHHoro nurerpana. (Hanpuwmep, I, 111, IV, II).

Ecmu dynkmus F(x) — bynkuun f(x) Ha mpomexyTke X, To MHOKecTBO GyHKImH F(x)+C,
rae C — mpou3BOJIbHAS TOCTOSIHHASI, HAa3bIBACTCS oT pyHkiuu f(x) Ha 3TOM MPOMEKYTKE U 000-
3HAYAETCS CUMBOJIOM j f(x)dx . TIpu stom f(x) Ha3bIBaeTCs , f(x)dx HasbIBaeTcs

I. mogpIHTETpANTBEHON QYHKITUEH

II. nepBooOpaznas

III. mogpIHTErpaNbHBIM BBIPAKEHUEM
IV. HeonpeneneHHbIM HHTETPAIOM

3.19 3anummure BEpHYIO IOCJIEIOBATEIbHOCTb ACHCTBUN, KOTOPYIO TPEOYeTCsl COBEPLIMTH IJIs
BBIYMCIICHUS UHTETpajia I(x +1)-sinxdx . (Hanpuwmep, I, 111, IV, IL.)

I. Beruucnuts du u v

II. YcraHoBUTB, YTO HYKHO B3STh 32 U, & 4TO 32 dV

[II. Onpenenutb, OTHOCUTCS JIM UHTETPAJI K THITY HHTETPAJIOB, MHTETPUPYEMBIX IO YaCTAM

IV. Bocnonb3oBarbest popMyIioin Ju dv=uv —J vdu | noxcrasue BMecTo u, dv, du ¥ v UX 3Hade-

HMH.

3.20 BcraBbTe BMECTO MPOIYCKOB BEPHYIO MOCIEI0BATEILHOCTh MATEMATHUYECKUX 3aMUCEH, UTO-
OBl MoJyYnsIach GOpMYJIIMPOBKA OJHOTO M3 CBOMCTB ompenaeneHHoro uHterpana. (Hampumep, I, 111, 1V,
10).
Eci m u M — cOOTBETCTBEHHO HaMMEHbIIIee U HanboJbIIee 3HaYeHUsT GyHKIuu f(x) Ha ,
TO < <

L. M(b—- a_)
IL.m(b—a)

TIl. _[f (x)dx

V. [a,b]

3.21 3anumuTe BEpHYIO MOCIEI0BATEIILHOCTh ACHCTBUIA, KOTOPYIO TpeOyeTcs COBEPILUTH [Tl Ha-

o 1
XOXJICHUA ILIOoIIaan (bPIprLI, OrpaHNMYCHHON JIMHUAMM, 3aJaBa€MbIMHU YPaBHCHUAMU: Y = X, Y = ;,

x=2.
I. ITocTpouTs yka3aHHBIE JIMHUH B IPSIMOYIOJBHOM JEKapTOBOW CHCTEME KOOPAUHAT.
II. Haiitu a u b — nipeniesibl MHTErpUPOBAHMSL, JJIs TOTO ONPEEIUTh a0CHUCCHI TOUEK MepeceyeHUs
YKa3aHHBIX JIMHUU.

. . 1
III. Ompenenus, rpagpuk kKakol U3 QyHKUMH Yy = X WIH Y = ~ JISKHUT BBINIE, BOCIONL30BATHCS

dopmymnoi: S = I( f(x)- g(x))dx )

IV. BoluncnuTs onpeaeneHHblid HHTETpall, Noab3ysach popmynoil HeroToHa-JlelioHuma.
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o o o . 0%z
3.22 Pacnonoxxurte nocJaCca0BATCIIbHOCTE ACUCTBUU IMPHU HAXOXKIACHHUU YaCTHOU MPOU3BOIHOU ﬁ
¢ynkuum z = In(3xy — x3).
1 —6x(3xy—x3)—(3y-3x2)(3y—-3x2)
(Bxy—x3)?
!
3xy—x3
) )

3xy—x3

3) In(3xy — x*)%
3y-3x2\’
4) ( 3xy—x3)x
5 (3y-3x2) (3xy-x3)-(3y-3x2)(3xy—x3)’
) (3xy—x3)?

3y—3x2

6) 3xy—x3
3.23 PacnosnioxxuTe nociae10BaTeIbHOCTh JEHCTBUM NMPU UCCIEAOBAHUN (PYHKIUHU JIBYX MEPEMEH-

HBIX Ha KCTPEMYM.

1) Beruucisiem 3nauenus 4, B, C

2) BeraucisieM Zy(Xq; Vo)

3) ompexensieM cTallMOHAPHBIE TOUKH

4) HaxOJJUM YacTHbIE IPOU3BOHBIE (DYHKIIMU IIEPBOTO U BTOPOTO MOPSIIKOB

5) onpenensieM, MUHUMYM WJIM MAKCUMyM UMEETCS B TOUKE SKCTPEMyMa

6) BeIYMCIISIEM 3HaueHue A

7) onpenenseM HaIu4ue TOUYKH HKCTpeMyMa

3.24 B ypHe HaxonsTcs 3 GeNbIX U 5 4epHbIX mapa. M3 Heé Hayra BHIHMMAIOT (0€3 BO3BpAILEHHMS)
OJIMH 3a JIPyruM JiBa mapa. KakoBa BEpOATHOCTH TOTO, YTO CPEAU HUX OyAeT POBHO OJMH YEPHBIN miap?

Pacronoxure mociea0BaTelbHOCTh MOAYUYEHHs YUCE IPU PELIEHUH 3314 10 IPEII0KEHHOMY

anroput™my. Beramcnsem: 1) P(6); 2) P(4); 3) P(u\6); 4) P(6\4); 5)

P (poBHO 0/iVH Y€pHBIN LWIAp).

Bapuantsl 0TBETOB:

BE
2) 2
3)=
4)=
5)2

3.25 Pacnosnoxure 1nocie10BaTeabHOCTh ASHCTBUI IPU TOCTPOEHUH UHTEPBAJILHOIO BapUallMOH-
HOTO PsiJia TI0 TaHHBIM BBIOOPKH.

1) cocraBieHue TabuuIbl, B KOTOPOH B MEpPBOH CTpoke (OPMHUPYIOTCS I'pPaHHUIBI MHTEPBAJIOB, a
YHCII0 BO BTOPOH CTpOKE — 9TO 00IIasi cyMMa 4acTOThI BCTPEY BCEX YMCEN AUCKPETHOTO psija,
MOTAJIAl0IUX B COOTBETCTBYIOIIUI MHTEPBA
2) (hopMupOBaHME LKAl HHTEPBAJIOB
3) HaxoX/AeHUE BEJIUYNHbI HHTEpBAJIa
4) mocTpoeHue AMCKPETHOrO BapUallMOHHOIO psijia

4, Bomnpockl Ha yCTaHOBICHHE COOTBETCTBHS.

4.1 YcraHOBUTE COOTBETCTBUE MEXKAY MATPULICH U €€ Pa3MEPHOCTHIO.
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a1 Q12 Q33
l)(az1 az> azs)
az; dzz dazz
bi1 by
2) <b21 bzz)
bs1 b3y

3) (C11 C12 C13)

Cr1 G2 Co3

a)[2 X3
0)[3x3
B) [3 X 2
r)[2 x2

[e—— )

—_—

4.2 YcTaHOBUTE COOTBETCTBUE MEXKAY MAaTPUIICH U €€ BUIOM.

1 0 0 a) cTpoKa
1) (0 1 O) 0) enuHUYHAS
0 0 1 B) cToJIOeI
2)(2 -5 3) r) HyJeBas
3) (0 0 O)
00 0
4.3 YCcTaHOBUTE COOTBETCTBHE MEKIY MHHOPOM M €ro 3HAYE€HHEM JUIS MaTPHI[bI
4 1 2
(—3 2 1).
0 3 1
1) My, a) 10
2) M32 6) _5
3) My B) —9
r) 8

A=

4.4 YCTaHOBUTE COOTBETCTBHUE MCKOY anre6panquKHM JOIIOJIHCHHUEM U €TI0 3HAYCHHUEM AJId MaT-

4 1 2
punptA={(-3 2 1|

0 3 1
1) Azq a)—10
2) Az, 0)5
3) A1z B) 9
r) 10
4.5 YCcTaHOBUTH COOTBETCTBUE MEXKAY CUCTEMON U KOJIMYECTBOM €€ pEHICHUI.

1 (4x + 6y = —1, a) cucTeMa MMeeT €AMHCTBEHHOE HEHYJIEBOE

12x + 18y = -3 pelieHue
2) 12x — 7y =5, 0) cucremMa umeer OECKOHEYHOE MHOXECTBO

(—48x + 28y = —15 peleHui
3) (3x — 5y = 6, B) CUCTEMa HECOBMECTHA

x+2y=25 I') CUCTEMa MUMEET TOJbKO TPUBUAIBHOE pe-

) {Zx -5y =0, eHne
6x — 15y =0 1) CICTeMa UMEET JIBa pelIeHus
4.6 YCTaHOBUTbH COOTBETCTBUE MEXKAY CUCTEMON U KOJIMYECTBOM €€ pELICHU.

1 (6x + 7y = =5, a) cUCTeMa MMEEeT €IMHCTBEHHOE HEHYJIEBOE

—18x — 21y =8 peleHne
2) (3x—y =0, 0) cucremMa umeer OECKOHEYHOE MHOXECTBO

—-9%x+3y=0 peleHuin
3) (2x + 5y = —14, B) CHCTEMA HECOBMECTHA

3x+2y=1 I) CHUCTEMa MMEET TOJIbKO TPUBHAIBHOE pe-

HICHHUC
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4) { 2x — 3y = 4, 1) CICTeMa UMEET JIBa PelIeHus
16x — 24y = 32

4.7 YCcTaHOBUTbH COOTBETCTBUE MEXAY AEHCTBUEM U (DOPMYIION.

1) HaxOXJIEHHE CKASIPHOTO MTPOU3BEICHHS BEK- a) [x2 + Y2 + 72
X1 V1 73

TOpOB
2) HaXO0XJICHHE BEKTOPHOI'O IIPOU3BEICHHUS BEK- 6) (X2 Y2 2z
TOPOB X3 Y3 Z3
3) HaXOXJICHUE CMEIIAHHOTO TPOU3BEICHUS BEK- 7 k
Z())pOB B)|x; Y1 7%
HAXO0XIEHNE IJIMHBI BEKTOPA

a a p X2 V2 2y

@b

T)—=r

VTR

n) X1 X+ Y1 Y2+ 202,

N
4.8 YCTaHOBUTH COOTBETCTBHE, aHbl BEKTOphI d = (a4; ay; az) u b = (by; by; b3).

BEKTOPBI I[MTPU YCJIOBUU, UTO
1 G _ %2 _ 34
) KOJUTMHEAPHBI a) o = b = b
2) nepneH UKy pHBI 0)d- 1_9) =0
B)d-b<0
3) 00pa3yroT OCTPBINA Yo ra- bh>0
1) d X bh=0
4) 00pa3yroT TYMOW yro
LX T Xy VTV 272
4.9 YcTaHOBUTH COOTBETCTBUE B3aUMHOI'O PACIIONIOKEHHE MPSMOi I m a u
TI0CKOCTH Ax+By+Cz+D=0).
[MPAMASA NP YCJIOBUU, UTO
1) mapaienpHa MIOCKOCTH A B C
2) nepreHuKyIspHa TIOCKOCTH a) 7 m n
3) oOpasyer ¢ MI0CKOCTHIO YTOJ 6) Al+Bm+Cn=0
B) ABC=Imn
Al+ Bm+Cn
T) cosa =
\/A2 +B*+C? -\/l2 +m’ +n’
. Al+Bm+Cn
n) sina =
\/A2 +B*+C? -\/12 +m’ +n’

4.10. YcTaHOBUTH COOTBETCTBUE B3aUMHOI'O PACHOJIOKEHHE B IPOCTPAHCTBE NMPAMBIX, I'e /| u /,

— HaIllpaBJsIlOIKUE, a n; U n, — HOPMAJIbHBIC BEKTOPHI 3THX HPAMBIX.

[TPSAMBIE I[TPU YCJIOBUU, YTO
1) mapannenbHe! a) [, ||/, m He mapajulenbHBl BEKTOPY
2) neprneHIuKyISpHBI

M M, (toukn M| u M, npuHagnexar
MIPSIMBIM)
0) ||,

3) 0Opa3yroT yroiu
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B) -1, =0
I -1,
r) COSQ = ==
a8
n -n
1) COSQ = ==
D2

4.11 YcTaHOBUTH COOTBETCTBUE IEUCTBUIA C

KOMIUICKCHBIME YuchIaMu Z, =5—31 u z, =2+1.

1) 2,2,
Z;

5 —-

) z,
_2

3) 2

4) Z, tz,

a) 16 — 30i

0)7 —2i

B) 1,4 — 2,2i
r)13—i

n) 16 + 30i

4.12 YcTaHOBUTH COOTBETCTBUE IENUCTBUIA C

KOMIUICKCHBIME unciaMu z, =2+ 4i u z, =1-3i.

1) 2,2,
Z

5y =

) z,
_2

3) 2,

4) Z, tz,

a) 3+i
6)i—1

B) —12 + 16i
r) —12 — 16i
m) 14 — 2i

4.13 Jlausl yucioBbie MpoMEKyTkH A =[3;
CTBAMHU M YCTaHOBHUTH COOTBETCTBHE.

5) u B =[0; 3]. BolmoaHuTh onepanun HaJ MHOXKeE-

) ANB a) [0; 5)
6) @

y A5 » (3:9)

3y A\B ) [3;5)
) {3}

4 B\ A

4.14 YcTaHOBUTH COOTBETCTBHE MCXKAY npeaciiaMu U HCOIIPCACICHHOCTAMM, 06Hapy>KCHHI>IMI/I B

KaXXJ10M U3 HUX

1) lim,,,;(1—x)-tg (nz—x)

. 2x*+2x%+8
2) lim —_
) X720 3x345x2-10
2
. x“-9
3) lim —_
) X3 2 %3

)3—4x

2x+1

2x—

4) lim, e, (222

. 0
a) HEOIPeAeIEHHOCTD (6)

o0}

0) HeonpeaeNEHHOCTh (;)
B) HeonpeaenaénnocTs (1)
r) HeonpeaenéHuocts (0 - o)

1) HeonpeenéHHOCTh (00 + 00)
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YHKIUUA.

4.15 YcTaHOBUTH COOTBETCTBHE MEXY IpapMueCKUM M aHATUTUYECKUM 3aJaHUSIMU
1)
'S
’ / a) V= 2%
o, > x
x 6) »=(0,5)
2)
y \ B) y=log, x
ﬂ‘ ;w n y=loggsx
3) 5
F ny=x
I
| -
& X
4)
\y‘]\
| >
& x
4.16 Hccnenyiite nanHbple HIKE GYHKIMU HA OTPAHUYEHHOCTh M YCTAaHOBUTE COOTBETCTBUE.
) y= 3 a) OrpaHUYEHa CBEPXY,
HE OrpaHUYCHA CHU3Y
2) Yy=—X > 4+ 3x 0) orpaHMuYeHa CHU3Y,
HE OrpaHHUYeHa CBEPXY,
3) y=1gx
B) OIpaHUY€HA U CBEPXY, U CHU3Y
4) y=smx I') HE OTpaHUYEHa HU CBEPXY, HU CHU3Y

4.17 Tlonb3ysach rpadpuxkamu GpyHKUMM, UCCIEAYHTE BONIPOC O HENPEPHIBHOCTU (YHKIMU B TOUKE
Xo Y NIOCTaBbTE B COOTBETCTBUE KAXKJOW yKa3aHHOM TOUKE X €€ XapaKTEPUCTHUKY.
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1)
\
! Y a) Xo — TOYKa HENPEPBIBHOCTH (PYHKIIUU
A ------ I/\
Bl E 0) Xo — TOYKa YCTpaHHMOTO pa3peiBa 1ro poaa
\// '
0 xl > B) Xo — TOYKa HEYCTPAaHUMOI'O pa3psiBa 1ro poaa
0 X
2) A
I') Xo — TOYKa pa3pelBa 2ro poaa
Y 0 pasp p

4) 4

W

0 X0 X

4.18 YCTaHOBUTH COOTBETCTBHE MeXNy GyHKIMEeH y = f(Xx) U cnocoOoM HaXO0XKIEHHs €€ MepBOi
IIPOM3BOIHOM Y’

1)y = sin(Inx) 1) norapupmuyeckoe quddepeHpoBaHNE
)y =x-tgx 2) TabnuyHas NPOU3BOAHAS
3) y = (log, x)€os* 3) npou3BOHAS HESIBHO 3aIaHHON (PYHKITUU
4)y = 5% 4) npou3BoIHAs MPOU3BEICHUS

5) mpou3BOHAS CIOXKHON HYHKIIUH

4.19 YcTaHOBUTH COOTBETCTBHE MeXNy GyHKIueH y = f(Xx) u cnocoOoM HaXO0XKIEHH €€ MepBOi
MPOM3BOIHOMN Y.
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Hy=3Vx 1) norapudmuueckoe nudpepeHupoBanmne
2)y = (Igx)* 2) TabnMYHAas MPOU3BOIHAS
3)y = (5x + 2) - cosx 3) mpou3BOHAs HESBHO 3aIaHHON (PYHKITUU
4)y = e 4) mpou3BOIHAS TPOU3BEICHHUS

5) npou3BoJHAasI CI0KHON PYHKIMU

4.20 YcTaHOBUTE COOTBETCTBHE MCKIY UHTCI'paJiOM U cImoco0oM ero PCUICHUA.

[ dx a) MCIIOJIb30BAHUE MOWIEHHOTO JECJICHUS
) xlndx 0) moaBeaenue mo 3Hak auddepennuana
2) J(x + D sinx dx B) UCIIOJIB30BaHUE (bopMyibl
3) [ 5%dx 1
42 dx [ fllorb)eix = fle)ar
I') HEMOCPEACTBEHHOE UHTEIPUPOBAaHHE
1) METOJ HHTETPUPOBAHUS 110 YACTSIM

4.21 BbluMciuTe 3HAYEHMS YACTHBIX IPOM3BOAHBIX (yHKimM z = 4x% —xy> + 5y B Touke
M,y(1; —1) u ycTaHOBHUTE COOTBETCTBHE.

9z a) 3
D 0x1pm, 0)8
2) 2 B) 2
32/ r) 6
9z x) 9
axz MO e) 1
422
dy? Mo
0%z
) dxdy M,

4.22 BpludcIUTE 3HAYEHUS YACTHBIX MPOM3BOAHBIX (yHKIMM z = 5x3 — 3xy% — 2y B Touke
M,y(1; 2) v ycTaHOBHTE COOTBETCTBHE.

0
1 a_z a) 30
*la, 6) —14
2) Z_Z B) —12
y Mo F) —6
9%z —4
322 1)
x? e)3
N
dy? Mo
0%z
) dxdy M,
4.23 YcTaHOBUTE COOTBETCTBHE MEX Y AU (HepeHInaTbHBIM YPABHEHHEM U €0 PEIICHUEM.
Dy +y —6y=0 a)y = e™(C; - cos(Bx) + C; - sin(x))
2)y" — 10y’ +29y =0 6)y = e"*(C; + Cpx)
3)y" - 10y + 25y =0 B)Y = C; - cos(Bx) + C, - sin(Bx)
4y +25y=0 Dy =Gy e+ Gy ekt
Ny =C e+,
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4.24 YcraHOBHUTE COOTBETCTBUE MEXY (pOpMyIaMHu U3 TEOPUH BEPOSITHOCTEN U MX Ha3BAaHUSIMHU.

1) P(4) = m a) popmyra MoMHON BEPOATHOCTU
2) P(4y) +nP(A2) +o+P(A) =1 0) dhopMmyna KIIaCCHYECKOU BEPOSITHOCTH

3) P(A) = P(By) - P(A\B,) + +P(By) - | ) bopmyna baiieca i i
r) hopmyna BEpOSITHOCTH MOJTHON I'PYIIbI COOBITUI

P(A\B;) + -+

+P(B,) - P (A\l(?n)) 1) opmyina beprysm
P(B;)-P(A\B;

4) P(B)\A) = P(Bi)P(A\Bi)

P(4)

4.25 Jlna BapuanuonHoro psiga 3, 4, 5,9, 10, 10, 12, 12, 12 BbIYUCTECHBI YUCITOBBIE XapaKTEPUCTHU-
KH. Y CTaHOBHUTE COOTBETCTBUE MEXAY UX HA3BAaHUSIMU U 3HAUCHUSIMHU.

1) 10 a) moja

2)9 0) MenuaHa

3) 8% B) cpeaHee apu(hMETHUECKOE
H12 D paa

IIIkana oeHNBaHKUA Pe3y1bTAaTOB TECTHPOBAHUMA: B COOTBETCTBUHU C ACHCTBYIOLIEH B YHUBEP-
curere OaNIbHO-PEUTHUHIOBOM CHCTEMOW OLICHMBAaHUE pE3yJbTaTOB IPOMEKYTOUHOM aTTecTaluu o0y-
YaroIuxcs ocyuiecTisgercsa B paMkax 100-06amibHON MIKajbl, IPU 3TOM MaKCUMaJIbHBIA 0ajul 1o mpome-
KYTOYHOH aTTecTalMu oOydarouuxcs mo o4Hoil ¢opme oOydeHus cocTaBiser 36 OamioB, O OYHO-
3a04HOM U 3a04HOM popmam 0OyueHust — 60 OamioB (ycrtaHosieHo nonoxenueMm 1 02.016).

MaxkcuManbHbIi 0all 3a TECTUPOBAaHUE MPEJCTABIsAET cO00M Pa3sHOCTh JIBYX UUCEIN: MaKCHUMajlb-
HOTO 0ajia 1Mo MPoOMEKYTOUHOU aTTeCTaluu [l AaHHOU ¢opmbl 00ydeHus (36 unu 60) U MakCUMaIbHO-
ro Oajna 3a pereHrue KOMIETEeHTHOCTHO-OPUEHTUPOBaHHO 3a1auu (6).

bann, nomydeHnHslil o0yyaromumcs 3a TECTUPOBAHUE, CYMMHUPYETCS ¢ OaJljIoM, BBICTaBJIEHHBIM
€My 3a pellleHNe KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1auH.

OO6muii 6am1 Mo NPOMEKYTOYHON aTTeCTalluu CyMMHpPYETCs ¢ OaiyiaMu, MOJTYy4eHHbBIMU 00y4daro-
IIMMCS [0 pe3yIbTaTaM TeKYLIEro KOHTPOJIS YCIIEBaeMOCTH B TEUEHUE CEMECTpa; CymMa 0ajloB IepeBo-
JUTCS B OIIEHKY 0 5-0aJTbHOM HIKase (1715 9K3aMeHa) CIEAYIOIUM 00pa3oM:

CootserctBue 100-0amipHOil 1 5-0anibHOM KA

Cymma 6annos no 100-oannvroti wikane Oyenka no 5-0annvHoU wKae
100-85 OTJINYHO
84-70 XOPOIIO
69-50 YJIOBJIETBOPUTEIILHO
49 u meHee HEYIOBJIETBOPUTEIBHO

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/[A9UH

Komnenenmrnocmuo-opuenmuposanuas saoava Nel
Ha npeanpusiTuu U3roTaBiuBaOT MPOIYKIHUIO YeThIpEX BUAOB: Py, Py, P3, P,, pu 3TOM HCHOJb-

3 4 8
3YIOT CBIpBE TPEX THMOB: S1, S U S3. Hopmam pacxona ceIpesi COOTBETCTBYET MaTpuiia A = i g i ,
31 6

re KaXIblid SJIEMEHT a;j (i=1,2,3,4;j = 1,2,3) nokasslBacrt, CKOJIbKO EIAWHUII CBHIPbS j-T'O THIIA pac-
XOJIyeTCsl Ha MPOU3BOJCTBO €AMHUIBI MPOAYKIHH i-r0 BuAa. [lmaH BeIMycka MpOAYKIIMU MPEACTaBIICH
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marpuneii C = (150 120 90 100), a CTOMMOCTh €IUHMIBI KaXKIO0T0 TUIIA ChIPbs (I€H. €]1.) — Mart-
30

puneit B = | 70 |. Onpenenuts 0011yI0 CTOUMOCTD CHIPBSI.
60

Komnenenmnocmuo-opuenmuposannas 3adaua Ne2
Ha npennpustuy u3rotaBinBarOT NPOAYKLUHIO YETBIPEX BUAOB: Py, P,, Pz, Py, Ipu 3TOM UCIOJb-

2 4 6
3YIOT CBIpBE TPEX THMOB: Sp, S, U S3. Hopmam pacxona ceIpesi COOTBETCTBYET MaTpuiia A = i g i ,
2 1 5

r1e KaXIbIi SJIEMEHT a;j (i=1,2,3,4;j = 1,2,3) nokasslBaer, CKOJILKO €IUHHII CBHIPbS j-I'O THUIIA pac-
XOJIyeTCsl Ha MPOU3BOJCTBO €AMHUIBI MPOAYKIHH i-r0 BUAa. [lmaH BeIMycka MPOAYKIIMU MPEACTaBIICH

Matpuien C=(200 130 90 110),a CTOMMOCTb €IMHHUIIBI KAKIOTO THIIA CHIPhS
50

(men. en.) — marpuueit B = | 60 |. OnpenenauTs 00IIYI0 CTOUMOCTbD CHIPbSL.
40

Komnenenmnocmuo-opuenmuposanuas zaoauva Ne3
[To nanHbIM TaOMUIIBI HAMTH BEKTOPHI KOHEYHOI'O MOTPEOJCHUS M BAJIOBOTO BBHITYCKA, a TAKKe
MaTpuily K03 PUIIMEHTOB NPSIMBIX 3aTPaT M ONMPEIEINUTD, SIBISETCS JIM OHA TPOIYKTUBHOM.

[ToTpebiieHue Koneunslit Banosoi BbIYCK,
Ne Otpacnb
1 2 3 4 5 IPOAYKT JICH. /1.
1 | CrankocTtpoeHue 15 12 | 24 | 23 16 10 100
2 | DHepreruka 10 3 35 | 15 7 30 100
3 | MammHOCTpOEHHE 10 5 10 | 10 | 10 5 50
4 ABTOMOOUIIBHAS TPO- 10 5 10 5 5 15 50
MBILIEHHOCTh
5 JloGbIua u nepepadoTka 7 151 15 1 10 3 50 100
YIJI€BOJOPOIOB

Komnenenmnocmuo-opuenmuposanuas saoava Ne4

B Tabnuiie npuBeaeHs! JaHHbIe 00 UCTIOTHEHUHU OanaHca 3a OTUETHBIN MEepUo, yci. JaeH. ea. Boi-
YUCJIUTh HEOOXOIUMBIH 00BbEM BaJOBOTO BBIITYCKA KaXKJOW OTPACIH, €CJIM KOHEYHOE TIOTPEOJICHUE DHEP-
TETUYECKOM OTPACIIN YBEJIIMYHUTCS BJIBOE, & MAIIMHOCTPOCHUSI COXPAHUTCS HA MPEKHEM YPOBHE.

[IpousBonsimue [ToTpebnstomue oTpaciu Koneunrprii "
BasioBoii BeInyck
oTpaciu SHEpreTuKa MAaIIMHOCTPOCHHE MTYHKT
DHepreTuka 7 21 72 100
MaimnHocTpoeHue 12 15 123 150

Komnenenmnocmno-opuenmupoeanuas 3adaua Nes5

. 40
BCKTOp HCIIPOHU3BOACTBCHHOI'O HOTpCGJ'ICHI/IH 3aJlaH MaTpuucu Y = (15), a MaTpula MEKoTpac-

045 0,3 . .
neBoro OamaHca wumeer Buj A = 025 02/ HaiiTu BekTOp BaJloBOrO BBINMYCKa, 00ECIEYMBAIOLIMIL

JAHHBIN BEKTOP MOTPEOIICHUS.

Komnenenmnocmuo-opuenmuposanuas 3adaua Neb
OTpaciib COCTOUT U3 YETHIPEX MPEANPUATHIN: BEKTOP BBITYCKA MPOAYKIIMU U MaTpuiia Ko3Pppuiu-
400

300
250 )
300

CHTOB MMPpAMBIX 3arpar HUMCIOT BU X =
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025 01 0,24 0,25

02 015 036 0,17 Haiitu BekTOp 00BEMOB KOHEYHOTO MPOAYKTa, MpeJHA3HAYCHHOIO
0,15 0,2 0,2 0,15 [ ’

03 015 02 0,15

JJIg peain3aliii BHC OTpacCiIu.

A=

Komnenenmnocmuo-opuenmuposannas 3adava Ne7

—

vilwullk Ul -

(@]
——

JaHa cTpykTypHasi MaTpuiia TOProBiIu TPEX CTpaH Sp, S, u S3: A = . Onpenenuts co-

NP AR ]R

Wik wlN

OTHOIICHUC HAIMOHAJIBHBIX JOXOA0B CTpaH JIA C63J’I3HCI/Ip0BaHHOI71 TOPTOBJIN.

Komnenenmunocmuo-opuenmuposanuas saoava Ne§

B ropone umeercst Tpu KpynHbIX 3aBoja, Ha KOTOpbIX padoraer 100000 pabouunx. Hpyrux 3aBo-
JI0B B ropojie HeT. VIMeroTcs naHHble 0 TEeKY4YEeCTH KaJpoB: 3a TOJ] U3 KaXJI0H ThICSYM paboTaronux ¢ 3a-
Boza A 20 denmoBek nepexonsar Ha 3aBoja B u 15 yenosek na 3aBox C u T.4. (MCX0as U3 pUCYHKA). YcCTa-
HOBUTH YMCJICHHOCTh pabOYMX Ha Ka)XJ0M 3aBOJIE IPH YCIOBUHU, YTO TOPOJ KUBET CTAOMIBHON KHU3HBIO.

7 15—
v
0—— A <38
- B ——10——> C
4 10 l

Komnenenmnocmuo-opuenmuposanuas saoava Ne9

OOyBHas (abpuxa npoaaét Tyduu no uexe 35 py0. 3a napy. M3aepxku cocrasistoT 63 ThIC. pyo.
3a 100 map Tydens u 60,75 ThIC. pYO. 32 85 Map.

a) Haiitu Touky 6€3yObITOUHOCTH.

6) Cxonbko nap Tydens ¢pabpuka J0KHA IPOU3BECTH U MPOJATh, 4ToObI monyuutsh 10% moxona
HAa JICHBT'H, BIIOYKCHHBIE B (PMIKCUPOBAHHBIC 3aTPAThI?

Komnenenmnocmuo-opuenmupoeannas 3adava Nel(

CoctaBuTh GYHKIHUIO PUOBLIH U TOCTPOUTH €€ rpad K, €CIM U3BECTHO, YTO (PUKCUPOBAHHBIC H3-
JEPXKKH MPOU3BOACTBA MPOIYKIUHU cOoCcTaBisA0T 10 Thic. py0. B Mecsll, nepeMeHHbIe u3ziepkku — 30 pyo.
3a eIMHUILY TPOJYKIIMH, a BRIpy4Ka paBHa 50 py0. 3a €qUHHILY TPOAYKIIUH.

Komnenenmunocmuo-opuenmuposanuas zaoavwa Nel |

3aKoHBI CIIpoca M MPEAJIOKEHHUS HAa HEKOTOPBI TOBap ompeaensiorcs ypaBHeHusmMu D = 12 —
2QuS=Q+3.

a) HaiiTu TOuKy ppIHOYHOTO PaBHOBECHS.

0) HaiiTu Touky paBHOBECHs TOCJI€ BBEACHHUS Hajora, paBHOTO 3 JCH. €. Ha €IUHUILY MPOIYK-
nuu. OnpenenuTs yBeTUYEHHUE [IEHbl U YMEHbIIEHUE paBHOBECHOro 00béMa mpoaax. [locunrars noxon
rocyJapcTBa Mocje BBEICHHs 3TOr0 HaJora.
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Komnenenmnocmuo-opuenmuposannas 3aoaua Nel?2

3aKoHbI cIIpoca U NMPEAJIOKEHUsS Ha HEKOTOPbIM TOBap onpeaesstoTcs ypaBHeHusMu D = 12 —
2QusS=Q+3.

a) Kaxas cyOcuaus npuBe€T K yBeIMUEHUIO 00bEMA POAAXK HA 2 €AUHULIBI?

6) BBoauTcs nponopiuonaibHbid Hanor, paBHbld 20%. HaliTi HOBYIO TOUKY paBHOBECHS B JJOXO]T
IIPaBUTENBCTBA.

Komnenenmnocmuo-opuenmuposannas 3aoaua Nel3

B npomnuiom roxy cpemHsis eHa IaHHOTO ToBapa Obuta 15 JICHEXKHBIX CAMHUI], a B HACTOSIIEM
roay — 18 neHexxuwix enunuil. Haiiti 3aBucumocts P = f(n) uensl ToBapa P oT HoMepa roia n nipu yc-
JIOBHH, YTO TEHJICHIUS POCTa COXPAHUTHCS, TO €CTh IIeHa OYJeT YBEIIMYMBATHCS HA OJJHO U TO XKE YHUCIIO.
CocTaBuUTh MPOTHO3 CPEHEH IIEHBI HA TPH T'0JIa BIEPE/.

Komnenenmnocmuo-opuenmupoeannas 3adava Nel4

Ilena 3a enuHUIly TOBapa 3aBUCUT OT 00bEMa 3aKa3a U ONpPENENIeTCs CASAYIOIUM 00pa3oM.

1. Eciu 00BéMm 3aka3a He npesbimaeT 4 000 equHul ToBapa, TO 1ieHa €AMHULIBI ToBapa paBHa 300
pyOunei.

2. Ecnu 006béM 3aka3za npesbiiaet 4 000 equHuL ToBapa, TO Ha KOKAYI0 €JUHHUIY TOBapa OT LEHBI
300 py6ueit npegocrasmsiercs ckuaka B pasmepe * —4000 pyGreii, rae x — KonMUYeCTBO eMHMI TOBapa B

50

3aKase.

Onpenenutb HanOOJBIIYIO BEIPYUKY B pyO., KOTOPYIO CMOXKET MOJIY4UTh (hupMa (00bEM 3aKa3a He
MoskeT npesbimath 16 000 enunul ToBapa). OTBET 3anucaTh B BUAE: R(xo): R,-

Komnenenmunocmuo-opuenmuposanuas saoava Nel5

[ena 3a enuHMIy TOBapa 3aBUCHUT OT 00bEMA 3aKa3a U OMpPEACIAeTCS CASAYIONIMM 00pa3oM.

1. Ecniu 00B€M 3akasa He npebimaeT 3 000 equHuUIl TOBapa, TO IIEHA AMHUIILI ToBapa paBHa 200
pyOneit.

2. Ecnu 06béM 3aka3za npesbimaet 3 000 equHuIl ToBapa, TO Ha KAXKAYIO €IUHHUILY TOBapa OT LEHBI
200 py6ueii mpenocrasmsiercst ckuaka B pasmepe X~ 3000 py6reit, roe x — KomHUECTBO AMHKIL TOBApa B

100

3aKase.

Onpenenutbh HaMOOBIIYIO BEIPYUKY B pyO., KOTOPYIO CMOXKET MOJIY4UTh hupma (00bEM 3aKa3a He
MoxeT npeBbimath 13 000 equaul ToBapa). OTBET 3anucaTh B BUJIE: R(xo): R,-

Komnenenmnocmuo-opuenmuposannasn 3adava Nel6

3asucumocts kommuectsa (0 (B wr., 0 < O <30 000) KymwieHHOro y GUpMbI TOBapa OT LEeHbI P
(B py0. 3a wr.) Beipaxkaercst Gpopmynoit O =30 000 — P . 3arparsl Ha npoussoiacTBo () eauHuL TOBapa
cocraBisioT 50000 + 3 000 000 py6. Kpome 3atpat Ha mpou3BOACTBO, (prupMa JOKHA IUIATUTH HAJIOT t
pyo. (0 <t<15 000) C KaXKI0W Mpou3BeAEHHON eTUHUIIBI TOBapa. Takum o0pa3om, NpuoObLIL (GUPMBI CO-
craBisier PO —50000Q —3 000000 —¢Q pyd., a obmas cymMMa Hajloros, COOpaHHBIX I'OCYJapCTBOM,
pasna Q) pyo.

dupma MPOoU3BOIUT TAKOE KOJIMYECTBO TOBAPA, MIPU KOTOPOM €€ MpuObUIh MakcuMainibHa. [Tpu ka-
KOM 3Ha4eHHH t (B py0.) oOmas cymma HajaoroB, COOpaHHBIX TOCYAApCTBOM, OyIeT MaKCUMaIbHOM?

Komnenenmnocmuo-opuenmuposanuasn 3adava Nel7

[IpenmnpusiTue BBIMTYCKAET U peaau3yeT Mpoaykiuto B o0béMe O en. M3BecTHBI (QYHKIUS 3aTpaT
C(Q)=192-Q3+432-Q0°+288-Q+15 wu ¢yuxuus ueHsl npoaykuuu P9Q) = —1,44-Q +
89,28. Tpebyetcs onpeneanTb MAKCUMaIbHYIO IPUOBLIb IPEAIPUSTHS.
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Komnenenmunocmuo-opuenmuposanuas 3aoavwa Nel8

[IpennpusTie BBINYCKAET M peanu3yeT MpoAykKuuio B 00véme QO en. M3BecTHBl QyHKIUS 3aTpaT
C(Q)=192-Q3+432-Q0°+288-Q+15 wu ¢yuxuus ueHsl npoaykuuu P9Q) = —1,44-Q +
89,28. Tpebyercs onpenenuTb 00BEM NPOAYKLHHU U LIEHY, COOTBETCTBYIOLME MAKCUMAIbHON IPUOBLIY.

Komnenenmnocmuo-opuenmupoeannas 3adava Nel9

[IpeanpusiTiie BBIMTYCKAET M pealu3yeT NpoAyKiuio B o0béme Q en. M3BecTHbl QyHKIUS 3aTpaT
C(Q)=192-0Q3+432-Q0°+288-Q+15 wu ¢yuxuus nessl npoaykuuu P9Q) = —1,44-Q +
89,28. Tpebyercsi ompeAennTh CPEIHHE M TPEACIbHBIC 3aTPaThl, COOTBETCTBYIOIINE MaKCUMAIbHOM
MPUOBLIH.

Komnenenmnocmuo-opuenmuposanuas 3aoaua Ne2()

[Ipeanpusitue BBITyCKAET U peaqu3yeT MpoayKuuio B o0béme Q en. U3BecTHbl (yHKIMS 3aTpar
C(Q)=192-Q3+432-0°+288-Q+15 wu ¢yuxkuus ueHsl npoaykuuu P9Q) = —1,44-Q +
89,28. Tpebyercs onpenenuTh Y4acTKM pocTa M yOBbIBaHMSI MPUOBLIM IPU U3MEHEHHH 0O0BbEMa BbIIYC-
KaeMoM MpOAYKIUH OT 2 10 5 efl.

Komnenenmunocmuo-opuenmuposanuas 3aoava Ne2 |

[Ipennpusitie BBINYCKAET M peanu3yeT MpoAyKuuio B 00béme QO en. M3BecTHBl QyHKIUS 3aTpaT
C(Q)=192-Q3+432-0°+288-Q+15 wu ¢yuxuus ueHsl npoaykuuu P9Q) = —1,44-Q +
89,28. Tpebyercs onpenenuTh HauMMEHbIIEE 3HAUYEHUE 3aTpaT MPU U3MEHEHHU 00bEMa BbIIYCKaeMOMN
MPOAYKLIMH OT 2 110 5 €.

Komnenenmnocmuo-opuenmuposannas 3aoaua Ne2?2

[ToTpeOuTens nMeeT BO3MOKHOCTh TIOTPAaTUTh cymMmmy B pazmepe 1000 neH. en. Ha nmpuoOpeTeHne
X €JIMHHMI] IEPBOrO TOBapa M y €IUHUI] BTOPOro ToBapa. 3amanbl GyHKIws noiesnoctd u(x,y) = 0,5 -
In(x —2)+2In(y—1) wu uenst Py =0,2 u P, = 4 3a equnuiyy ToBapoB. ONpenenTh KOTMIECTBO
€IMHUI] TOBAPOB, MPU KOTOPBIX MOJIE3HOCTH ISl MOTPeOUTENs OyIeT HanOOIbIIEH.

Komnenenmnocmuo-opuenmuposanuas zaoauva Ne23
BriuucianTh Ha CKOJIBKO MPOLIEHTOB MPUOIMKEHHO U3MEHHUTCS CIIPOC, ONMUCHIBAEMbIH (PyHKIUEH

D= e—\/ n+P2

ToBapa yMeHbIIuTCs Ha 1%, a nieHa Bo3pactét Ha 1%. Ha pbiHke umeeTcst 7 Ipou3BOUTENEH, LieHa TOBa-
pa cocTaBisieT 3 enl.

, TIIe 1 —4HCIIO IPOU3BOAUTENEN TOBAapa, P — 1ieHa ToBapa, €CJIM YUCIIO IPOU3BOAUTENICH

Komnenenmnocmuo-opuenmuposannas 3adava Ne24
Jlannsle o pocte nnaekca Jloy-J/xoHca u pocte 1eHbl akiuii (yci. ell.) npuBeeHbl B TaOIuIle:

X 2,0 2,5 3,0 3,1 3,5 3,7 4,3

y (ycn. en.) 4,3 4,6 4,7 4,7 4,9 5,1 4,6

MeTogoM HaMMEHBIINX KBaJIpaToB HaWTH 3aBUCUMOCTh BHJA y = ax +b MCXKAY POCTOM ILICHbI
aKmui Y U pOCTOM MHACKCA X. Breruucnutb POCT LCHBI aKIHUU ITPHU POCTEC MHACKCA, pABHOM 2,6

Komnemenmunocmno-opuenmuposaunas 3aoada No25
[To maHHBIM HCCHEAOBAaHUI B pacUpeieeHUN J0X0I0B OJHOM U3 CTpaH, KpuBas JlopeHia Moxer

3 5
OBITH OINKMCAaHA YPaBHEHUEM Y = 5% — 3 DA€ X — JIONA HACENeHHs, Y — JIOJIA JIOXO/I0B HACENCHH. Buri-

quCcauTh Ko duureHt HDKMHHU, OLIEHUTDH paclipenenacHue 10xo010B 40% Hanbosiee HU3KO OIJIauUBaEMO-
ro HaceJeHusl.
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Komnenenmnocmuo-opuenmuposannas 3adaua Ne26

W3 cratucTudeckux JaHHBIX U3BECTHO, UTO AJI PACCMAaTPUBAEMOTO PETMOHA YHCIIO HOBOPOKICH-
HBIX ¥ YUCJIO YMEPUIUX 3a €AMHUILY BPEMEHHU MPOMOPLHOHATBHBI YUCICHHOCTH HAcEIeHHs ¢ KO3 duim-
€HTaMH TIPOMOPIIMOHATILHOCTH COOTBETCTBEHHO Ky U k,. HaiiTh 3aKkOH M3MEHEHHsI YHCICHHOCTH Hacee-
HUS C TEYCHUEM BpeMEeHHU (OmucaTh IPOTEKaHUE IeMOrpapUIecKOro mpoliecca).

Komnenenmnocmuo-opuenmuposannas 3adaua Ne27

Haiitu Beipaxenne o0béMa peannzoBaHHON npoaykiuu Q = Q(t) u ero 3HaueHue npu t = 2, ec-
JIM M3BECTHO, YTO MPOAYKIHMS MPOAaéTCs Ha KOHKYPEHTHOM pbiHKe 10 1ene P(Q) = 3 — 2Q, Hopma ak-

1 .
cenepauuu 7 = 1,5, nopma unsectunuii m = 0,6, P(0) = 1.

IMosicHeHune: MOMYYEHHBIM HA MOMEHT BpeMeHH ¢ 1oxoj coctaBuT R(Q) = Q - P(Q), 4acTb KOTO-
poro, pasras I(t) = m - P(Q) - Q, uHBeCTHPYETCs B IPOU3BOJCTBO [P HOPME WHBECTUIIMHU M. B pe3yib-
TaTe pPacUIMpeHUs MPOU3BOJACTBA (IpelrnoiaraeTcs MojaHas peajau3anus MpOoru3BOIUMON MPOAYyKLUHU) Oy-
JIET TOJIY4eH IPUPOCT A0XO0/a, YACTh KOTOPOTO OISITh MHBECTUPYETCS JJI PACIIMPEHUS BBIITYCKA MPOAYK-
uu. OTO MPUBEIET K POCTY CKOPOCTH BBINTYyCKa (aKcelepalnuu), MpUIéM CKOPOCTh BBIITYCKA MPOMOPIIHO-

HaJIbHa YBEMYCHHIO MHBECTHIMIA ¢ K03(duimenToM nponopunonansrocti 1, T.e. Q'(t) = 1+ I(t), rae
[71 — nopma akcenepauuu.

Komnenenmunocmuo-opuenmuposanuas saoava Ne28
Haiitu noBeputenbHbI HHTEPBA ISl OLIEHKH MAaTEMaTUYECKOr0 OKMIAHHS a HOPMAJILHOTO pac-

npenenenus ¢ HagexHoctsio P =0,95, snas BeiGopounoe cpennee X, = 10,2, oGbem BbIGOpKH

N = 16 u renepansroe cpeaHexBagpaTHueckoe OTKIOHeHHE O = 4.
Komnenenmunocmuo-opuenmuposanuas 3aoava Ne29
B pesynbrare nposepku 10 mpoaaBIioB 0JHON U3 TOPTOBBIX TOUEK ropojaa ObuTH 0OOHAPYKEHBI He-
JIOBECHI CO CPEHUMU 3HaueHusMU X = 150 T u ucrpapiaeHHol BEIGOpouHOil pucnepcueii S2 = 2500. B
APYroi TOYKE HEJOBECHI XapaKTEPU30BAINCh COOTBETCTBEHHO ¥ = 125 r u Sf = 1600 cpenu BbIOOPKHU
u3 15 nponaBuos. BeisichuTs npu ypoBHe 3HaunMocTH a = 0,05, B KaKoil TOYKE MPEAIOYTUTEIbLHEE I10-
KYIaTh MPOAYKIIHIO.

Komnenenmnocmuo-opuenmupoeannas 3adava Ne3(
Jng nByx cinyd4alHbIX BEIWYMH X, Y TPOBEIECHA CEpUsl UCIBITAHUN. Pe3ylnbTaThl HCIIBITAHUMN 3a-
MACAHBI B CIEAYIONIYIO KOPPEISIIMOHHYIO TaOIUILy

v X 0 1 2 3 4 5
1 — 3 1 — — —
2 1 2 2 — — —
3 — — 1 4 3 1
4 — — — — 1 2

BbruucianTh BBIOOPOUHBIH KOI(D(OHUIIMEHT JIMHEHHOW KOPPESAIMU M MPOBEPUTH €ro 3HAYMMOCTh
mpu a = 0,05.

IIIkaja OLEHMBAHUSA PELICHHS KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHOM 3a]a4M: B COOTBETCT-
BUU C JIEUCTBYIOIIEH B YHMBEPCUTETE OAIbHO-PEUTHHIOBOM CHCTEMOW OLIEHMBAHUE PE3YJIbTAaTOB IPO-
MEXYTOYHOI aTTecTanuu oOydarolmMxcs ocyuiecTBisercs B pamkax 100-0ayuibHOM LIKanbl, IPU 3TOM
MaKCHMaJIbHBIA Oalll 10 NMPOMEKYTOUHON aTTecTaluu oO0ydyarouiuxcs Mo O4HOM (opme o0ydeHHs co-
crapisieT 36 6a/IoB, 10 OYHO-3a0YHOM U 3a04HOI Gopmam oOyueHus — 60 (ycraHOBIEHO HojoxkeHueM I1
02.016).

MakcuMaabHOe KOJMYECTBO OAJUIOB 3a pelIeHHEe KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1aun —
6 6aos.
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bann, nmosnydeHHbI oOyuaroniMMmcsl 3a pELICHHE KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHOM 3aJaud,
CYMMHpYETCs ¢ 0aJIJIOM, BBICTABICHHBIM €MY 10 pe3yJIbTaTaM TECTUPOBAHMSL.

OO6muii 06am1 N0 NPOMEKYTOYHON aTTeCTalluu CyMMHpYETCs ¢ OaiyiaMu, IOJy4eHHbBIMU 00y4daro-
IIMMCS [0 pe3yIbTaTaM TeKYLIEro KOHTPOJIS yCIIEBaeMOCTH B TEUEHUE CEMECTpa; CymMMa 0ajloB IepeBo-
JUTCS B OLIEHKY 0 5-0aJTbHOM MIKaje (715 3K3aMeHa) CIEAYIOIUM 00pa3oM:

CootserctBue 100-0amipHOil 1 5-0amIbHON KA

Cymma 6annos no 100-o6annvroii wixkane Oyenka no 5-o6annvHou wkane
100-85 OTJINYHO
84-70 XOPOIIIO
69-50 YJIOBJIETBOPUTEIILHO
49 u meHee HEYIOBJIETBOPUTEIBHO

Kpumepuu oyenuganusn pewienus KomnemeHmHoCMHO-OPUEHMUPOGAHHOIL 3a0auu:

6-5 6au10B BhICTaBIISIETCS O0yYaIOLIEMYCs, €CIH PelIeHUe 3a/laui IeMOHCTPUPYET IIyOOKOe Io-
HUMaHue O00ydYarolMMcs IPEAJOKEHHOW MpOoOJIEMbl U Pa3HOCTOPOHHEE €€ PacCMOTPEHHUE; CBOOOIHO
KOHCTpyHpyemasi paboTa MpeAcTaBiseT co00i JOrHuHOe, ICHOE U MPHU 3TOM KpaTKOoe, TOYHOE ONMHUCAHHE
X0J1a pelieHus 3a1aun (IoCiIeI0BaTeIbHOCTH (MU BBIMOJHEHUS) HEOOXOAUMBIX TPYAOBBIX JCUCTBUI) U
(bOpMyIHUPOBKY J1I0Ka3aHHOTO, IPABMIIBHOTO BbIBOJA (OTBETA); MPHU 3TOM 00YYaIOIIUMCS MPEATIOKEHO He-
CKOJIBKO BapUaHTOB PEUIEHMs] WM OpPUTMHAJIBHOE, HECTaHJapTHOE peuieHue (niau Haubosee 3¢dexTuBs-
HOe, UJIM HanboJee palroHalbHOE, WJIM ONTUMAlIbHOE, MJIM €IUHCTBEHHO MPaBUIILHOE pPEIIeHne); 3a1aua
pellieHa B yCTaHOBJIEHHOE MIPEI0/1aBaTEIeEM BpeMs WM C ONEPEKEHUEM BPEMEHH.

4-3 Gajsa BbICTaBIIAETCA OOYyYaroOlIEeMYCs, €CJIM pEIIeHHE 33Jayd JEMOHCTPHUPYET MOHUMaHUE
oOyuaroluMcs MPEeAI0oKEHHON Mpo0eMbl; 3a7ada pelieHa TUIIOBBIM CIIOCOOOM B YCTaHOBJIEHHOE IIpe-
Mo/IaBaTeseM BpeMs; UMEIOT MecTo oO1ire ¢ppas3sl U (MIM) HECYIIECTBEHHBIE HEJJOUETHI B OMMCAaHUH XOAa
perieHus u (WiK) BeIBOJA (OTBETA).

2-1 6anna BeICTaBIISIETCS] OOYYAIOIIEMYCS, €CIIA PEIICHUE 33]]a4H IEMOHCTPUPYET MOBEPXHOCTHOE
MOHUMaHUE 00YyYarolMUMCs MPEAIOKEHHON MPoOIeMBbl; OCYIIECTBICHA MOMBITKA I1a0JIOHHOTO PElICHHUS
3aJla4uM, HO MIPU €€ PEeUICHUH JOIYIIEHbI OMMOKHU U (UJIM) MPEBBILIEHO YCTAaHOBJIEHHOE MPEN01aBaTeleM
BpeMmsl.

0 0a/1510B BBHICTABIIAETCS O0YyYaroIIEMYCs, €CJIM PELIEHHE 3a7auu JEMOHCTPUPYET HEMOHUMaHUE
o0y4JaronuMcs IPEII0KEHHOW TPOOIeMbl, U (MJIM) 3HAYUTEILHOE MECTO 3aHUMAIOT o01Ime (pasbl U ro-
JIOCJIOBHBIE PACCYXICHUS, U (MIJIN) 3a/1aya HE pelleHa.



